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Abstract: Enhancing trade in agricultural products between China and countries along the “Belt and
Road” (B&R) will help strengthen China’s food security and promote global, sustainable economic
development. Based on the agricultural trade data between China and B&R countries from 2001 to
2019, we used the TII index, the HHI index, and the social network analysis method to calculate the
trade structure of agricultural products between China and B&R countries, in terms of plane structure
and spatial network structure, and analyzed the influencing factors of their spatial network structure.
The results show that China’s agricultural trade with B&R countries is highly concentrated in terms
of regions and types, the import trade is decentralized, while the export trade is concentrated, and the
regions with high trade intensity are mainly concentrated in the countries in close proximity. China’s
agricultural trade network with B&R countries has become increasingly close, and China has a signif-
icant presence in trade networks. The trade network shows four major segments, and the internal
and external trade of each segment has become increasingly close. Water resources, geographical
location, transportation, trade agreements, and trade structure are the main influencing factors in the
trade network between China and B&R countries. Our findings provide useful insights for informed
decision-making in the development of international agricultural sustainable cooperation strategies.

Keywords: “Belt and Road”; agriculture products; trade structure; social networks; QAP

1. Introduction

Food security is the foundation of national development. Under the rigid constraints
of natural resources, the establishment of the carbon peaking and carbon neutrality goals
has brought new challenges to China’s domestic agricultural production. The global
spread of COVID-19 [1], the Russia–Ukraine conflict, and climate change have exacerbated
agricultural supply risks. How to ensure the sustainable trade of Chinese and global
agricultural products in the surging world economic tide has become a major issue that
both domestic and foreign practitioners and academics must reconsider.

Currently, the impact of world agricultural trade on global food security has risen from
9% to 17%, and the food exports of many developed agricultural countries have made up for
the food shortages of most countries [2]. Integrated planning and the full utilization of both
domestic and international markets and resources to enable the sustainable production and
consumption of global agricultural products is the only choice for ensuring food security in
China and globally [3]. In recent years, the No. 1 document of the Central Government has
repeatedly mentioned the strengthening of international cooperation in agriculture in B&R
countries, expanding diversified import channels, and expanding the exports of superior
agricultural products. In 2022, the No. 1 central document emphasized the optimization
of the agricultural product trade layout, and the diversification strategy of agricultural
product import. At present, the focus of China’s agricultural imports has shifted to B&R
countries [4], but to achieve coordinated and sustainable development, fundamentally
speaking, this still depends on whether the structure of agricultural trade between China
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and the B&R countries is reasonable. In particular, the structuring of the agricultural trade
relationship to be based on comparative advantage, and the empirical investigation of
related issues, are of great significance for ensuring the effective supply of agricultural
products in China and the world.

The current research on agricultural trade between China and B&R countries has
yielded many results, but it still needs to be further expanded and improved. We examined
the literature and found that in terms of cooperation objects, this mostly involves the analy-
sis of China and some of the countries or regions along the B&R; this lacks a holistic analysis
of the region, which mainly includes China and ASEAN [5], China and Central Asia [6,7],
China and South Asia [8], China and the “21st Century Maritime Silk Road” [9,10], China
and Russia [11,12], China and Central and Eastern Europe [13,14], China and Southeast
Asia [15], China and the countries along the Silk Road Economic Belt [16–18], China and
Africa [19], and China and Ukraine [20].

In terms of trade categories, they are mostly focused on a certain type of agricultural
trade, and they lack an overall exploration of agricultural trade. This mainly includes dairy
products [21], corn [22], aquatic products [23,24], apples [25], grains [26–29], and fruits [30].
In terms of analyzing data, many studies only explore the trade network structure under
cross-sectional data at certain time points, which cannot reflect the dynamic evolution of
trade in a specific time context. Wei (2019) analyzed the structure, association characteristics,
and strategy choices of agricultural trade networks between China and B&R countries,
using cross-sectional data in 2017 [31]. Zhan (2019) analyzed the competitiveness and
complementarity of agricultural trade networks of B&R countries in 2007 and 2015 [32].
Su (2019) analyzed the structure and cooperation trends of agricultural trade networks
between China and B&R countries in 2012 and 2016 [33].

Although some scholars have explored the structure of agricultural trade between
China and B&R countries from a holistic perspective over the past two years, most of them
have adopted an index approach to explore the structure of flat trade and to analyze its
influencing factors. For example, Yang et al. (2021) analyzed the evolution of agricultural
trade characteristics between China and B&R countries [34]. Although all of the agricultural
products of the B&R countries were studied, the countries and agricultural products within
the B&R countries were not discussed separately, and all the countries and agricultural
products along B&R countries were treated as a single whole, without discussing the
internal structure reflecting the trade. Liu et al. (2021) explored the countries of China’s
agricultural trade with B&R countries in 2018, using descriptive analysis, but they took
a static trade situation of one year as the sample of the study, they did not analyze the
evolution of trade dynamically from the time series; they only used a descriptive analysis
of plane structure, and they did not use index and spatial analysis methods [35]. Sun (2021)
used the index method to investigate the intra-industry trade of agricultural products
and its influencing factors between China and B&R countries, which included all B&R
countries and all types of agricultural products, but they only explored the flat structure.
While the definition of agricultural products in Sun’s paper was based on the World Trade
Organization (WTO) Agricultural Agreement + Fishery Products, this paper uses the United
Nations International Trade Standards Classification, with its different focuses [36].

This paper explores the structural evolution of agricultural trade between China and
B&R countries, from both a planar and a spatial perspective. The study differs from the
existing literature in four ways. First, instead of limiting the scope to certain countries
or certain agricultural products, all countries and agricultural products along the B&R
countries are used as samples to classify and compare the agricultural trade relations
between China and B&R countries, which is conducive to grasping the current situation of
trade cooperation in terms of levels and varieties within the overall sample, and exploring
the directions for sustainable cooperation. Second, the study is not limited to a single point
in time; the data chain covers four time points, namely, China’s accession to the WTO, the
global financial crisis, the introduction of the “Belt and Road” initiative, and the latest data;
it explores the dynamic evolution of trade relations between China and B&R countries.
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It is useful for China and B&R countries to forecast the future direction of sustainable
cooperation based on past bilateral trade dynamics in the current situation of increased
world uncertainty. Third, the literature has used descriptive analysis, index analysis, and
social network analysis separately, but the comprehensive planar analysis can highlight the
accuracy of trade data and the continuity of the time series, while the spatial analysis can
better reflect the relationship between countries, between countries and small groups, and
between countries and the whole. Combining the advantages of the two analysis methods,
we choose to adopt the dual perspective of planar and spatial research. Fourth, drawing
on the research techniques of Li (2017) [37], the competition index, CS, was improved
and the competitive advantage index, CN, was constructed, which provides a method-
ological improvement for measuring the spatial analysis of multinational cooperation
network development and is conducive to providing analytical tools for scholars studying
trade cooperation.

2. Materials and Methods
2.1. Research Methods

To quantify the planar and spatial network structure of agricultural trade between
China and B&R countries, we used a combination of descriptive statistics and the index
method to quantify the planar structure [38–40]. The trade index was selected as the trade
intensity index and the export concentration index. We used the social network analysis
method [29,31,36,37,41,42] to quantify the spatial network structure.

2.1.1. Planar Structure Quantification Method

1. Trade Intensity Index (TII). TII index was proposed by Brown (1949) [43] and was
later improved and refined by Kojima (1964) [44]. TII index measures the ratio of a country’s
exports to a trading partner country, to that country’s total exports to that trading partner
country’s total imports, as a share of total world imports; this is often used in inter-country
trade interdependence analysis, with the following formula.

TIIab =
Xab/Xa

Mb/Mw
(1)

In the formula, a, b, w represent country a, b, and the world market, respectively,
TIIab represents the trade combination degree of country a and b, Xab represents the export
volume of country a to country b, Xa represents the total export volume of country a, Mb
represents the total import volume of country b, and Mw represents the total import volume
of country. When TIIab > 1, this indicates that a and b have a close trade relationship.
When TIIab < 1, it indicates that the trade relationship between a and b is loose.

2. Export Concentration Index (HHI). HHI index, also known as the Hirschman index,
is used to measure the degree of concentration of a country or region in terms of the types
of products exported [45]. The formula is as follows.

HHI =

√
n

∑
k=1

(Xk/X)2 (2)

In the formula, Xk is the export volume of k products of the country, and X is its total
export volume. The value range of HHI is

[
1√
n , 1

]
. The smaller the value is, the more

fragmented the country’s export product structure is; likewise, the larger the value, the
more concentrated the export product structure.

2.1.2. Quantification Method of Spatial Structure

1. Origin of social network approach. The application of social network analysis
in economics is mainly inspired by the sociologist Granovetter (1985) [46], who argues
that the key to many high-transaction-cost behaviors in the real economy that are still
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traded through the market is that both buyers and sellers are embedded in a long-term
network of business relationships, i.e., both buyers and sellers are unwilling to lose the trust
relationship they have built up in mutual transactions, and the whole system. The whole
system is constantly adaptive through mutual coordination and information exchange. This
means that the real economic system has the essential characteristics of a social network.
After that, social network analysis has gradually received the attention of economists and
has been widely used in many fields such as industrial economics, finance, and international
trade. With the development of economic globalization, the close economic ties between
countries make global trade relations an organic whole, and the growing international trade
is becoming the key to shape the global economic and political landscape. The adoption
of social network analysis method to study the characteristic laws of international trade
system has become an emerging research direction.

2. Standard construction of social network methods. The social network analysis
method regards trading countries as points, and the resulting trade relations as connecting
lines, and analyzes the structural characteristics of trade networks according to the con-
nections between nodes in the network. The two–two relationship conditions are different
and can be constructed into different trade networks; according to the import–export and
competitive advantage of a two–two relationship, two different trade relationship networks
can be constructed, so as to reflect the trade prospects between trading countries more
comprehensively, where the two–two import-export relationship is reflected by the bilat-
eral trade volume. For the competitive advantage relationship, based on the method of
Li Jing and Chen Ni et al. (2017) [29], the trade competition index is improved into the
trade competition difference index based on the comparative advantage theory, which
is the competitive advantage index. The original trade competition index CS formula is
as follows.

CS = 1− 1
2 ∑ |an

i − an
j | (3)

where i and j represent countries, n represents industries, an
i represents the comparative

advantage of industry n in country i, and an
j represents the comparative advantage of

industry n in country j. The closer the comparative advantage of two countries, the smaller
1
2 ∑ |an

i − an
j | becomes, and the larger the CS. The improvement in this paper is to consider

industry n as a single industry, and the comparative advantage is specified as the NRCA
index, as in Equation (4).

CN = 1− 1
2
|NRCAn

i −NRCAn
j | (4)

RCAij =
Xij /Xtj

Xiw /Xtw
(5)

NRCAij =
RCAij − 1
RCAij + 1

(6)

where: Xij represents the export value of i products of Country j, Xtj represents the export
volume of products of Country j, Xiw represents the export value of i products in the world,
and Xtw stands for the world export of goods.

According to Formulas (5) and (6), when RCAij = ±∞, NRCAij = 1; when RCAij = 0,
NRCAij = −1, and NRCAij ∈ [−1, 1], it can be deduced that −2 ≤ NRCAn

i −NRCAn
j ≤ 2.

We obtain 0 ≤ 1− 1
2 |NRCAn

i −NRCAn
j | ≤ 1, and CN ∈ [0, 1]. Therefore, if NRCA is

taken as an independent variable, the domain of CN index is [−1,1] and the range is [0,1].
According to the theory of comparative advantage put forward by Ricardo, international
trade is based on the relative difference in production technology and the resulting relative
cost of production. Every country should concentrate on producing and exporting products
with “comparative advantage” and importing products with “comparative disadvantage”.
The NRCA index represents the trade competitiveness index of a country. One country
exports products with relative advantages, while the other exports products with rela-
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tive disadvantages. The absolute value of the NRCA index is the convergence point of
the interests of the trade between the two countries, namely, the competitive advantage.
According to Formula (4), if the set |NRCAn

i −NRCAn
j | ≥ A, there are comparative ad-

vantages for trade between the two countries, so that 1− 1
2 |NRCAn

i −NRCAn
j | ≤ 1− 1

2 A,
launch CN ≤ 1− 1

2 A, |NRCAn
i −NRCAn

j | ≥ A set up, which sets up CN ≤ 1− 1
2 A, and

the two countries have the competitive advantage.
3. Analysis of the density of trade networks (Dn). Dn Trade network density reflects

the sparseness of trade relationships between countries.

Dn = L/[N× (N− 1)] (7)

In the formula, N is the number of countries in the trade network, where the number
of countries in that trade network that meet the criteria is L. The value range of Dn is [0, 1].

The larger the Dn, the greater the number of important trade relationships in the
network and the higher the trade density.

4. Analysis of the centrality of trade networks. De is the relative degree centrality,
which measures a country’s position and role in the overall network. NC is the relative
degree centrality index, which measures the centrality of the entire network.

De = n/(N− 1) (8)

NC = ∑M
i=1(Max(De)−Dei) / (M− 2) (9)

In the formula, n denotes the number of countries in network trade with which a
country has significant trade relations, N denotes the maximum possible number of directly
connected countries, and M denotes the number of countries in the trade network. The
value range of De is [0, 1]. The larger the De, the more central a country is in the network,
the more “influence” it has in the network, and the more it can influence other countries.
The value range of NC is [0, 1]. The larger the NC, the greater the degree to which the
network is built around a point or points in the network, and the more concentrated
the trade.

5. Block model analysis. Block model analysis is a network location analysis model
proposed by White et al. (1976) [47]. According to the block model theory, using the
CONCOR method in Ucinet 6, a trade network can be divided into several plates to reveal
the trade relations between the inside and the outside of the plates, revealing the roles and
functions of each economic segment and its member countries in international trade. In
this paper, referring to the classification method of Li Jing et al. (2017) [37], the economic
plates are classified into four major categories. One is the internal type, if the plate has
many internal relationships and few or no external relationships; two is the outward type,
if the plate has few or no internal relationships and many external relationships; three is the
eclectic type, if there are many internal relationships and also many external relationships;
and four is the isolated type, if there are few or no both external and internal relationships.

2.1.3. Analysis Methods of Spatial Network Influence Factors

After analyzing the characteristics of the spatial network of agricultural trade, it is
necessary to analyze what factors affect the spatial network of agricultural trade between
China and B&R countries. In order to avoid the problems of multicollinearity and spuri-
ous regression in social network analysis, the study combines QAP correlation analysis
and QAP regression analysis. These analyses were based on the research methods of
Liu (2007) [48], Li (2014) [49], and Ma (2016) [42]. The framework for analyzing the occur-
rence of agricultural trade in a country in this paper consists of three parts: agricultural
production—transportation of agricultural products—intercountry trade. In the agricul-
tural production stage, the main factors affecting agricultural production are arable land,
water, and seeds. The main influencing factors in the transportation stage are distance and
means of transportation, and the main influencing factors in the trade stage are economic
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distance between two countries, cultural differences, trade structure, and trade agreements.
Combining the above analysis and referring to the existing research results, 10 indicators
are selected to characterize the corresponding influencing factors [31,50–55].

1. Agricultural resource endowment: We use the absolute value matrix of the difference
in per capita water resources (PCWR), the absolute value matrix of the difference in per
capita arable land area (PCLA), and the absolute value matrix of the difference in the share
of investment in scientific research in each country (SCI), to represent the effects of water,
arable land, and seeds, respectively.

2. Agricultural product transportation: We consider whether the two countries are
bordering each other to indicate the trade distance. If the two countries are bordering,
it will be recorded as 1, otherwise it will be 0, for constructing the distance matrix (DIS).
Agricultural products belong to the large volume of low-value goods; the two countries
trade in order to save costs, and generally use railroad or waterway transportation. We
adopt the absolute value of the difference between the railroad length of each country
matrix (TRA), indicating the convenience of transportation in each country.

3. Trading between two countries: The economic distance between countries will affect
agricultural trade. We combine two ways of representing economic distance in the existing
literature, namely, the absolute value of the difference between the total economic output
value of each country (DGDP), and the economic distance matrix (DE) of two countries.
The formula for calculating the economic distance between two countries in the DE matrix

is: DEij =
(PGDPi−PGDPj)

2

GDPi∗GDPj
, where DEij denotes the economic distance between country i

and country j, and PGDP and GDP are the GDP per capita and GDP, respectively. The trade
agreement facilitates international trade between the two countries and is recorded as 1 if
both countries are members of the trade agreement; otherwise, it is 0. The trade agreement
matrix (TA) is constructed. As the cultural factor, language is the tool of communication
between two countries. If an official language is used in both countries, it is recorded as 1;
otherwise, it is 0. The cultural matrix (CUL) is constructed. For trade structure, this paper
uses the share of an agricultural export in a country’s total trade to represent the trade
structure and to construct the trade structure matrix (IS). F is used to represent the trade
network of US $100 million between China and B&R countries in 2019, and then the model
is constructed as follows:

F = f(PCWR, PCLA, SCI, DIS, TRA, DGDP, DE, TA, CUL, IS) (10)

In the formula, the GDP, population, scientific research expenditure ratio, water
resources, arable land resources, and railroad length of each country are obtained from the
World Bank database, trade agreements and official languages are obtained from the official
websites of each country, and geographical distances are obtained from Google Maps.

2.2. Description of Study Subjects and Data
2.2.1. Definition of the Research Area

Since the “Belt and Road” is an open international economic cooperation region, the
academic community has not precisely defined the distribution range. This paper refers
to the definition methods of scholars [22,26], and in view of the availability of trade data,
the B&R countries are divided into six regions and 60 countries. The specific regions are:
1©Mongolia and Russia; 2© Central Asia, including Kazakhstan, Kyrgyzstan, Tajikistan,

Uzbekistan, and Turkmenistan; 3© Southeast Asia, including Vietnam, Laos, Cambodia,
Thailand, Malaysia, Singapore, Indonesia, Brunei, the Philippines, Myanmar, and Timor-
Leste; 4© South Asia, including India, Pakistan, Bangladesh, Afghanistan, and Nepal;
5©Western Asia and the Middle East, including Turkey, Iran, Syria, Iraq, Saudi Arabia,

Qatar, Bahrain, Kuwait, Lebanon, Oman, Yemen, Jordan, Israel, Palestine, Armenia, Geor-
gia, Azerbaijan, and Egypt; 6© Central and Eastern Europe, including Poland, the Czech
Republic, Slovakia, Hungary, Slovenia, Croatia, Romania, Bulgaria, Serbia, Montenegro,
Bosnia and Herzegovina, Albania, Estonia, Lithuania, Latvia, and Ukraine.
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2.2.2. Agricultural Product Scoping and Data Sources

According to the United Nations Standard International Trade Classification (SITC
Rev.3), the definition of agricultural products includes four categories and 22 chapters
of agricultural products. The four categories of agricultural products are 0, 1, 2, and 4.
Category 0 is food and live things, including 10 chapters; category 1 is beverages and
tobacco, including two chapters of agricultural products; category 2 is non-edible raw
materials (except fuel), including seven chapters of agricultural products, except 27 and 28;
and category 4 is animal and vegetable oils, and fats and waxes, including three chapters
of agricultural products. In order to study the change of trade structure after China’s
accession to the WTO, this paper selects the data related to China’s agricultural trade with
B&R countries from 2001 to 2019 for analysis, and the data are obtained from the UN
COMTRADE database.

3. Results
3.1. Planar Structure Analysis
3.1.1. Trade Type Structure

According to Table 1, the import and export of agricultural products categories be-
tween China and B&R countries are highly concentrated. Agricultural products are classi-
fied using SITC into 22 chapters, of which the first 10 chapters account for more than 80%
of the total proportion of trade, so that more than 80% of the total trade is concentrated in
45% of the agricultural product categories. Among them, from the time series, the share of
China’s agricultural products’ import categories showed a decentralized trend, decreasing
from 94.94% in 2009 to 90.37% in 2019, while China’s agricultural products export cate-
gories showed a relatively concentrated trend, increasing from 82.54% in 2001 to 90.02% in
2019. In terms of specific types of agricultural products, China’s agricultural imports to
B&R countries are more evenly concentrated into five categories: 02 (dairy products and
poultry eggs), 23 (crude rubber), 05 (vegetables and fruits), 42 (fixed vegetable fats and
oils), and 03 (fish, crustaceans, mollusks and aquatic invertebrates, and their products),
while China’s exports to B&R countries are highly concentrated into two categories of
agricultural products: 05 (vegetables and fruits) and 03 (fish, crustaceans, mollusks, and
aquatic invertebrates and their products), with five products accounting for approximately
45% of the total in recent years.

Table 1. Trade structure of specific types of agricultural products.

China’s Import of Agricultural Products to
B&R Countries (%)

China’s Export of Agricultural Products to
B&R Countries (%)

SITC 2001 2009 2013 2017 2018 2019 SITC 2001 2009 2013 2017 2018 2019

02 28.28 17.93 18.61 18.38 17.76 15.37 05 25.40 46.03 42.68 47.66 44.35 45.82
23 12.61 17.11 18.52 23.55 18.17 15.07 03 5.79 12.21 17.88 13.84 13.14 13.57
05 7.27 10.74 12.07 10.78 12.49 14.28 26 9.19 6.59 7.13 6.73 7.28 6.09
42 9.55 24.72 16.40 12.82 11.74 12.77 07 4.51 4.28 3.54 4.50 4.83 5.18
03 12.03 8.39 5.71 5.88 9.12 12.47 29 5.00 5.73 4.99 5.16 5.63 5.12
25 14.74 6.04 5.32 7.16 8.22 7.18 04 14.26 2.51 2.87 1.89 2.57 3.40
04 2.05 1.37 3.53 6.55 6.33 5.75 06 3.42 3.70 3.38 3.39 3.56 3.35
26 3.11 5.54 9.91 3.03 2.78 2.61 22 4.24 1.89 2.00 2.57 3.12 2.75
09 1.24 2.32 2.16 2.21 2.46 2.59 08 2.65 3.47 2.64 2.81 3.20 2.66
07 0.71 0.78 1.21 1.42 1.75 2.28 12 8.08 3.28 2.84 2.43 2.07 2.08

Total 91.59 94.94 93.44 91.78 90.82 90.37 Total 82.54 89.69 89.95 90.98 89.75 90.02

3.1.2. Trade Region Structure

According to Table 2, China’s agricultural trade with B&R countries is highly concen-
trated, with imports tending to be decentralized, and exports tending to be concentrated.
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In terms of the top 10 import and export trade shares overall, China’s agricultural imports
from B&R countries fell from 93.78% in 2001 to 89.68% in 2019, indicating that the effect of
China’s diversified import strategy has emerged, while China’s agricultural exports to B&R
countries rose from 66.51% in 2001 to 78.76% in 2019, and have been concentrated overall.
Specifically, from the top 10 countries in import and export trade, 8 of them rank in the
top 10 countries for both import and export, namely, Thailand, Indonesia, Russia, Vietnam,
Malaysia, India, the Philippines, and Myanmar, indicating that China has close trade ties
in agricultural products with B&R countries, for both importing and exporting. From
the perspective of individual import and export trade countries, the ranking of China’s
agricultural trade with B&R countries has almost always tended to stabilize, with Thailand,
Indonesia, and Russia holding the top three in the import ranking, and the top three in the
export ranking being Vietnam, Thailand, and Malaysia.

Table 2. Regional distribution structure of agricultural trade products.

Distribution of China’s Agricultural Products Imports from
B&R Countries (%)

Distribution of China’s Agricultural Products Exports to
B&R Countries (%)

Country 2001 2009 2013 2017 2018 2019 Country 2001 2009 2013 2017 2018 2019

Thailand 18.41 18.04 22.38 24.29 22.89 21.01 Vietnam 4.61 10.04 12.81 19.92 21.58 20.67
Indonesia 23.26 18.89 17.34 20.04 18.60 17.72 Thailand 4.86 8.98 13.85 13.10 13.29 13.60

Russia 28.46 22.95 13.72 16.93 18.97 16.79 Malaysia 16.19 12.59 13.95 10.13 9.69 10.87
Vietnam 3.07 4.93 8.71 11.29 11.49 10.64 Indonesia 12.05 10.83 9.47 10.29 9.70 9.46
Malaysia 14.20 19.74 13.50 9.75 8.11 7.56 Philippine 6.01 7.12 7.40 8.43 8.08 7.51

India 2.21 4.90 8.59 2.70 3.43 5.65 Russia 10.52 11.44 10.72 8.11 7.96 6.90
Ukraine 0.05 0.07 1.86 2.60 3.06 4.93 Turkey 1.04 2.47 1.89 2.06 2.36 2.58

Philippine 1.91 1.43 1.73 1.92 2.25 2.11 Myanmar 2.24 0.78 1.22 2.05 2.24 2.50
Laos 0.13 0.39 1.46 1.17 1.43 1.68 Bengal 0.82 1.91 1.43 1.49 1.76 2.41

Myanmar 2.08 1.97 2.37 1.01 1.07 1.59 India 8.15 5.16 3.64 3.17 2.40 2.25
Total 93.78 93.30 91.68 91.70 91.30 89.68 Total 66.51 71.33 76.38 78.76 79.06 78.76

3.1.3. Trade Intensity Structure

In order to analyze the structure of agricultural trade intensity between China and
B&R countries as a whole, this paper divides B&R countries into six regions. As shown in
Table 3, trade intensity is greater in regions where China is close to B&R countries, such
as Mongolia and Russia, Southeast Asia, and Central Asia, which border China and are
ranked in the top three in terms of trade intensity. From the general trend, China’s trade
intensity with B&R countries tends to disperse, among which China’s trade intensity with
Mongolia and Russia tends to weaken, and its trade intensity with Central Asia, Southeast
Asia, and South Asia increases, while the trade intensity of B&R countries with China
tends to strengthen slightly, but remains stable overall. From the comparison of trade
intensity between China to B&R countries and B&R countries to China, the overall trade
intensity of China to B&R countries is higher than the trade intensity of B&R countries to
China, indicating that China is more dependent on B&R countries, especially neighboring
countries, while B&R countries are less dependent on China’s trade.

3.1.4. Trade Concentration Structure

According to Figure 1, the concentration of China’s import trade to B&R countries
has a tendency to decrease, while the concentration of the export trade has a tendency
to increase. In terms of agricultural trade types, the concentration of agricultural import
types from China to B&R countries tends to decline, from 0.39 in 2001 to 0.33 in 2019, while
the concentration of export types from China to B&R countries tends to rise, from 0.35 in
2001 to 0.49 in 2019. In terms of agricultural trade regions, the regional concentration of
China’s imports to B&R countries tends to decline in recent years, from 0.73 in 2017 to
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0.67 in 2019, while the regional concentration of China’s exports to B&R countries tends to
increase, from 0.55 in 2008 to 0.70 in 2019. From the value of concentration, the regional
concentration curve is always above the category concentration, and the trade concentration
between China and the countries (regions) along the B&R is higher than the category
trade concentration.

Table 3. Structure of agricultural product trade intensity.

China’s Agricultural Trade Intensity with B&R Countries B&R Countries Agricultural Trade Intensity with China

Region 2001 2009 2013 2017 2018 2019 Region 2001 2009 2013 2017 2018 2019

Mongolia 73.95 141.87 104.38 125.07 97.01 95.84 Mongolia 9.10 5.03 2.56 3.86 3.55 3.40
Central Asia 1.18 2.02 1.66 2.65 2.33 2.85 Central Asia 1.80 1.48 1.72 1.51 1.43 1.48

Southeast Asia 1.70 3.27 3.59 4.84 4.38 4.85 Southeast Asia 2.55 2.38 2.05 2.68 2.43 2.49
South Asia 0.93 1.30 1.00 1.09 1.06 1.25 South Asia 0.44 0.89 0.84 0.52 0.59 0.97

Western Asia
and Middle East 0.33 0.65 0.48 0.70 0.65 0.70 Western Asia and

Middle East 0.18 0.10 0.10 0.20 0.20 0.33

Central and
Eastern Europe 0.03 0.04 0.03 0.03 0.03 0.03 Central and

Eastern Europe 0.17 0.05 0.16 0.30 0.30 0.44
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Figure 1. Product categories and regional concentration of agricultural trade.

3.2. Spatial Network Structure Analysis

In order to reflect the closeness of the trade relations, in this paper, referring to
the method of Li Jing et al. (2017) [37], the import–export relationship is divided into
US $10 million and US $100 million categories, and the existence of significant trade
relations is judged if the trade volume between the two countries meets the classification
criteria. If the CN index is less than 0.7 and 0.8, a significant competitive advantage
relationship is indicated. In order to reflect the evolution of the agricultural trade network
between China and B&R countries from 2001 to 2019 based on the cross-sectional analysis
of the trade network analysis as a single year, considering the financial crisis in 2008 and the
“Belt and Road” initiative proposed by China for the first time in 2013, and other important
nodes due to the delayed impact of the financial crisis, which generally only appeared in
2009, we selected four different years, 2001, 2009, 2013, and 2019, as representatives, and
constructed 16 trade networks according to the time dimension and the degree of trade
relations (Figures 2–17).
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3.2.1. Analysis of the Density of Trade Networks

Combining Figures 2–17 and Table 4 in terms of the network density, Dn for the
US $10 million criterion ranged from 0.1785 to 0.3251 over the four years of the study
sample, tending to increase overall and decreasing slightly in recent years. Dn in the
US $100 million criterion increases from 0.0404 to 0.1505 year by year, and Dn in 2019
is 3.52 times that of 2001, indicating a rapid increase in trade relations reaching the
US $100 million criterion. In general, China’s agricultural trade relations with B&R coun-
tries achieve faster growth, but the US $10 million criterion relationship declines slightly,
the US $100 million criterion relationship gradually increases, and trade tends to
be concentrated.

Table 4. Network density of 16 trade relations of China with B&R countries.

Year
Trade Volume

CN Index
Network

Density (Dn) Significant
(US $ Million)

2001 10 0.1785 653
100 0.0404 148

0.7 0.3221 1179
0.8 0.4975 1821

2009 10 0.2809 1028
100 0.1121 410

0.7 0.3582 1311
0.8 0.5339 1954

2013 10 0.3251 1190
100 0.1421 520

0.7 0.3339 1222
0.8 0.5063 1853

2019 10 0.3178 1163
100 0.1505 551

0.7 0.3509 1284
0.8 0.5426 1986

With the CN = 0.7 criterion, the four-year Dn ranged from 0.3221 to 0.3509, with growth
rates of 11.21%,−6.78%, and 5.09% for the four time points, indicating that the development
space of agricultural trade between China and B&R countries has experienced the process
of “rise–fall–rise”. In 2013, the “Belt and Road” initiative injected new impetus to the
agricultural trade of B&R countries. With the CN = 0.8 criterion, Dn ranged from 0.4975 to
0.5426, with growth rates of 7.32%, −5.175%, and 7.17% for the four time points, indicating
that, when lowering the competitive advantage criterion, the development space of the
agricultural trade of the B&R countries is also in the trend of “rise–fall–rise”. Comparing
the CN = 0.7 and CN = 0.8 criteria, it is found that the “Belt and Road” initiative provides
development opportunities for countries with different levels of competitive advantage.
Compared with the CN = 0.7 criterion, Dn in 2019 is the largest under the CN = 0.8 criterion,
indicating that the countries with weaker comparative advantages in agricultural trade
have achieved the best development in history after the introduction of the “Belt and
Road” initiative.

3.2.2. Analysis of the Centrality of Trade Networks

Combining Figures 2–17 and Table 5, in terms of the De values, China, Russia, India,
Turkey, Thailand, and Malaysia occupy the main centrality positions in the standard condi-
tion of trade volume, and they are the most influential countries in the agricultural trade
network between China and B&R countries. Over the four years of the study sample, under
the criterion of US $10 million, China’s centrality rankings are 2, 1, 1, and 1, respectively,
indicating that under the criterion of small and medium trade, China has the highest
centrality and the greatest influence among B&R countries. Under the US $100 million
criterion, China’s De rankings over the four years are 2, 2, 2, and 2, respectively, indicating
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that among B&R countries, under the large trade volume criterion, China’s influence is
firmly in second place, after Russia. Under the criterion of CN = 0.7, China’s De rankings
over the four years are 31, 11, 10, and 15, respectively, indicating that, under the condition
of greater competitive advantage, China’s agricultural trade development space is generally
improving. Under the criterion of CN = 0.8, China’s De ranking over the four years are
29, 10, 11, and 11, respectively, which indicates that China’s trade development space is
steadily increasing and staying stable under the smaller trade competitive advantage. The
criterion of CN = 0.7 and CN = 0.8 indicates that China’s trade development space with
B&R countries is huge.

Table 5. Network centricity of trade relations of China with B&R countries.

Year Trade Volume
(US $ Million) CN Index Top Five Countries in Terms of

Relative Degree of Centrality (De %)
China

Ranking
NC (%)
Index

2001 10 Russia (34), China (31), India (27),
Turkey (27), Saudi Arabia (24) 2 40

100 India (13), China (10), Malaysia (10),
Russia (9), Thailand (8) 2 18.16

0.7 Brunei (51), Qatar (51), Kuwait (50),
Saudi Arabia (47), Bahrain (46) 31 (15) 54.55

0.8 Afghanistan (57), Qatar (55), Kuwait
(53), Saudi Arabia (52), Brunei (51) 29 (29) 46.58

2009 10 China (49), Russia (46), Turkey (44),
India (38), Ukraine (37) 1 55.11

100 Russia (30), China (22), India (21),
Turkey (20), Malaysia (19) 2 40.11

0.7 Brunei (49), Iraq (48), Qatar (48),
Kuwait (48), Saudi Arabia (40) 11 (31) 47.20

0.8 Iraq (54), Brunei (54), Qatar (54),
Kuwait (54), Afghanistan (50) 10 (44) 37.63

2013 10 China (54), India (46), Russia (46),
Turkey (44), Thailand (41) 1 59.1

100 Russia (35), China (29), India (29),
Turkey (26), Ukraine (24) 2 45.45

0.7 Iraq (49), Qatar (49), Brunei (48),
Kuwait (44), Saudi Arabia (45), 10 (33) 49.75

0.8 Iraq (55), Kuwait (55), Qatar (55),
Brunei (54), Saudi Arabia (50) 11 (43) 42.12

2019 10 China (54), Russia (49), India (47),
Turkey (45), Thailand (42) 1 59.66

100 Russia (37), China (33), Turkey (30),
India (29), Ukraine (24) 2 48.16

0.7 Iraq (51), Qatar (52), Kuwait (52),
Brunei (47), Saudi Arabia (42) 15 (29) 53.28

0.8 Iraq (57), Kuwait (57), Qatar (57),
Brunei (55), Maldives (51) 11 (44) 41.78

According to Table 5, from the relative degree centrality index, under the
US $10 million criterion, the NC index between China and B&R countries grew from
40% to 59.66% in the four years of the simulation, with an overall growth rate of 49.15%
and annual growth rates of 37.78%, 7.24%, and 0.95%, indicating that the centrality of
agricultural trade between China and B&R countries tends to be concentrated, and that
the countries have closer trade relations, but the centrality tends to slow down. Under the
US $100 million criterion, the NC index between China and B&R countries grew from
18.16% to 48.16% in the four years of the simulation and annual growth rates of 120.87%,
13.31%, and 5.96%.

Compared with the US $10 million criterion, the US $100 million criterion centered on
a smaller base but a faster growth rate, proving that China has relatively fewer countries,
with a trade volume exceeding US $100 million along the B&R countries, but this closeness
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is growing faster. Under the criterion of CN = 0.7, the NC index between China and
B&R countries ranged from 47.20% to 58.28% in the four years of the simulation and
annual growth rates of −13.47%, 5.40%, and 17.15%, indicating that after the financial crisis,
the central tendency of China and B&R countries with large competitive advantages has
increased, and the trade exchanges tended to be closer. Under the criterion of CN = 0.8, the
NC index between China and B&R countries ranged from 37.63% to 41.78% in the four years
of the simulation and annual growth rates of 19.21%, 11.93%, and 0.81%, indicating that the
trade center potential of China and B&R countries with smaller competitive advantages in
the “Belt and Road” initiative tended to disperse, and the countries with room for trade
development were more widely distributed.

3.2.3. Analysis of the Trade Block Model

According to the analysis in Table 6, the first plate is an internal type plate. The second
plate is an internal type plate. Third plate is an isolated plate and the fourth plate is an
internal plate. According to the above analysis, it can be concluded that in the early stage
of China’s accession to WTO, the agricultural trade between China and B&R countries is in
an internal block or isolated state; a “small circle” trade. Similarly, the first, second, third,
and fourth plates in 2009 are, respectively, the internal plate, isolated plate, isolated plate,
and isolated plate. In 2013, the first, second, third, and fourth plates are the simultaneous
plate, the internal plate, the simultaneous plate, and the internal plate, respectively. In 2019,
the first, second, third, and fourth plates are the simultaneous plate, internal plate, internal
plate, and internal plate, respectively.

Table 6. Trade volume (US$ 100 million) in 2001, 2009, 2013, and 2019 between China and B&R
country plates (%).

Year Plate Plate 1 Plate 2 Plate 3 Plate 4 Year Plate Plate 1 Plate 2 Plate 3 Plate 4

2001 1 21.60 2.10 0 1.00 2009 1 30.40 8.70 0 3.70
2 2.10 18.70 0 8.60 2 8.70 7.10 0 0.70
3 0 0 0 0 3 0 0 0 0
4 1.00 8.60 0 30.00 4 3.70 0.70 0 2.10

2013 1 54.10 12.70 14.40 1.90 2019 1 59.10 20.60 12.60 7.00
2 13.60 4.40 1.20 0 2 20.60 4.50 7.90 1.40
3 14.70 1.20 14.00 4.90 3 12.90 7.90 7.80 7.40
4 2.30 0 4.90 19.70 4 7.00 1.40 7.40 27.30

Due to space limitations, only the country distributions for 2001 and 2019 are listed.
According to the CONCOR method analysis results, in 2001, the countries in the first plate
are China, nine countries in Southeast Asia, five countries in South Asia, and four countries
in Western Asia and the Middle East. The countries in the second plate are Russia, two
countries in Central Asia, three countries in Western Asia and the Middle East, and seven
countries in central and Eastern Europe. The countries in the third plate are Mongolia,
three countries in Central Asia, two countries in Southeast Asia, three countries in South
Asia, seven countries in Western Asia and the Middle East, and six countries in central and
Eastern Europe. The countries in the fourth plate are four countries in Western Asia and
the Middle East, and three countries in Central and Eastern Europe. In 2019, the countries
in the first plate are China, Russia, 10 countries in Southeast Asia, 3 countries in South Asia,
and 2 countries in Western Asia and the Middle East. The countries in the second plate are
four countries in South Asia, seven countries in Western Asia and the Middle East, and
one country in Central and Eastern Europe. The countries in the third plate are Mongolia,
four countries in Central Asia, five countries in Western Asia and the Middle East, and
six countries in Central and Eastern Europe. The countries in the fourth plate are one in
Southeast Asia, one in South Asia, four in Western Asia and the Middle East, and nine
in Central and Eastern Europe. China always belonged to the first plate, and most of the
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countries in the first plate belonged to China’s neighboring countries. The trade density of
the first plate continued to increase from 2001 to 2019, rising from 0.216 to 0.591, indicating
that the trade of countries in the first plate became increasingly close.

According to the analysis in Table 7, the first, second, third, and fourth plates in 2001
were, respectively, the export-oriented plate, dual-oriented plate, dual-oriented plate, and
the dual-oriented plate. In 2009, they were the export-oriented plate, take into account
plate, take into account plate, and the take into account plate. In 2013, they were the
export-oriented plate, multi-faceted plate, multi-faceted plate, and the internal plate. In
2019, they were the simultaneous plate, simultaneous plate, simultaneous plate, and the
simultaneous plate. Due to space limitations, only the country distributions in 2001 and
2019 are listed. Countries belonging to the first plate in 2001, included China, Russia,
one in Southeast Asia, four in West Asia and the Middle East, and three in Central and
Eastern Europe. The countries belonging to the second plate numbered three in Southeast
Asia and eight in West Asia and the Middle East. The countries belonging to the third
plate were Mongolia, and two in Central Asia, five in Southeast Asia, five in South Asia,
three West Asia and the Middle East, and four in Central and Eastern Europe. Finally,
the countries in the fourth plate numbered three in Central Asia, two in Southeast Asia,
three in South Asia, three in West Asia and the Middle East, and nine in Central and
Eastern Europe. The countries belonging to the first segment in 2019 were China, one in
Southeast Asia, one in South Asia, eight in West Asia and the Middle East, and two in
Central and Eastern Europe. The countries in the second segment were Mongolia and
Russia, three in Central Asia, four in Southeast Asia, two in South Asia, one in West Asia
and the Middle East, and five in Central and Eastern Europe. The countries in the third
segment cinluded two in Central Asia, one in Southeast Asia, one in South Asia, two in
West Asia and Middle East, and seven in Central and Eastern Europe. The countries in the
fourth segment included four in Southeast Asia, four in South Asia, seven in West Asia
and the Middle East, and four in Central and Eastern Europe. From 2001 to 2019, China
was in the first plate, which changed from an export-oriented plate in 2001 to a balanced
plate in 2019, indicating that the internal and external trade space of the plate gradually
increased, and that the agricultural trade between China and B&R countries has broad
prospects. From the perspective of the overall trade sector, the second, third, and fourth
trade sectors had a large space for trade development. Although the fourth sector was
transformed into an internal sector in 2013, and the foreign trade was not close enough,
after the “Belt and Road” Initiative was proposed, the four sectors were all balanced sectors
in 2019. This shows that the trade potential of agricultural products between China and
B&R countries is huge.

Table 7. Trade volume (CN = 0.7) in 2001, 2009, 2013, and 2019 between China and B&R country
plates (%).

Year Plate Plate 1 Plate 2 Plate 3 Plate 4 Year Plate Plate 1 Plate 2 Plate 3 Plate 4

2001 1 0 38.90 75.40 0.50 2009 1 0.80 31.50 66.70 99.70
2 38.90 4.40 99.50 79.10 2 31.50 0 0 65.80
3 75.40 99.50 1.80 11.00 3 67.90 0 0 10.20
4 0.50 79.10 11.20 0 4 99.00 65.80 10.20 2.20

2013 1 0 40.50 94.60 72.00 2019 1 14.10 29.50 86.30 99.00
2 40.50 0 55.20 0 2 30.00 0 1.20 56.30
3 96.00 55.90 0 5.90 3 86.30 1.20 0 13.40
4 72.00 0 5.90 0 4 99.00 56.30 12.90 3.30
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3.3. Analysis of Spatial Network Influencing Factors
3.3.1. QAP Correlation Analysis

Using the QAP correlation analysis method and Ucinet 6 software, 5000 random
permutations are selected to obtain the results of correlation analysis between China’s
agricultural trade network F and each influencing factor with B&R countries in 2019, where
P represents the probability that the random correlation coefficient is greater or less than the
actual value. This is shown in Table 8. The agricultural trade network F is not significantly
correlated with the per capita arable land resource matrix (PCLA), scientific research
expenditure share (SCI), and economic distance (DE), and is significantly correlated with the
per capita water resource matrix (PCWR), geographic location matrix (DIS), transportation
(TRA), total economic output (DGDP), trade agreement matrix (TA), culture matrix (CUL),
and trade structure matrix (IS). We tentatively determine that the geographical distance,
transportation, GDP difference, trade agreements, cultural differences, and trade structure
differences between the two countries are the main factors affecting the agricultural trade
network between China and B&R countries.

Table 8. QAP correlation analysis results of F and influencing factors of China with B&R countries.

Variable
Actual

Correlation
Coefficient

Significance
Level

Mean of
Correlation
Coefficient

Standard
Deviation Minimum Maximum P ≥ 0 P ≤ 0

PCWR −0.045 0.046 0.001 0.072 −0.123 0.268 0.955 0.046
PCLA 0.043 0.231 <0.001 0.068 −0.147 0.299 0.231 0.770

SCI 0.055 0.184 −0.001 0.065 −0.138 0.268 0.184 0.816
DIS 0.313 <0.001 <0.001 0.026 −0.083 0.101 <0.001 1.000
TRA 0.362 <0.001 <0.001 0.071 −0.153 0.286 <0.001 1.000

DGDP 0.253 0.002 0.001 0.074 −0.103 0.275 0.002 0.998
DE −0.015 0.400 0.001 0.039 −0.077 0.210 0.601 0.400
TA 0.225 <0.001 <0.001 0.051 −0.122 0.204 <0.001 1.000

CUL 0.103 0.012 −0.001 0.040 −0.090 0.163 0.012 0.989
IS −0.107 0.020 <0.001 0.072 −0.139 0.294 0.980 0.020

3.3.2. QAP Regression Analysis

Based on the correlation analysis results in Table 9, we included the matrices of PCWR,
DIS, TRA, DGDP, TA, CUL, and IS, which were significantly correlated with F, in the QAP
regression analysis, and set the number of random permutations to 5000. The results
are shown in Table 9. As seen from the table, (1) PCWR is significantly correlated with
the trade network between China and B&R countries, with a regression coefficient of
−0.000002, and a negative regression coefficient, indicating that the smaller the difference
in water resources, the closer the trade in agricultural products. (2) The correlation of DIS
to China’s trade network with B&R countries is significant, with a regression coefficient
of 0.360666, indicating that countries with closer geographical locations are more likely to
trade agricultural products, which also verifies the fact that China has close agricultural
trade with neighboring countries such as Russia, Thailand, and Vietnam. (3) The correlation
of TRA with the trade network between China and B&R countries is significant, with a
regression coefficient of 0.053962, indicating that the more convenient the domestic and
international transportation, the greater the possibility of agricultural trade. (4) DGDP is
not significantly correlated with China’s trade network with B&R countries, indicating that
although GDP is correlated with agricultural trade between countries, countries with a
large difference in GDP between the two countries do not necessarily have close agricultural
trade. (5) TA is significantly correlated with the trade network between China and B&R
countries, indicating that a trade agreement between two or more countries can facilitate
bilateral or multilateral trade exchanges. (6) The correlation of CUL with the trade network
between China and B&R countries is significant, indicating that the two countries have
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the same or similar culture, which is conducive to the economic and trade exchanges
between the two countries and the expansion of bilateral agricultural trade. (7) IS is
significantly correlated with the trade network between China and B&R countries, with
a negative coefficient of −0.000983, indicating that the smaller the gap in the agricultural
trade structure, the closer the bilateral trade between the countries.

Table 9. QAP regression analysis results of China with B&R countries.

Variable Normalized
Regression Coefficient Probability of Significance P ≥ 0 P ≤ 0

PCWR −0.000002 0.015 ** 0.986 0.015
DIS 0.360666 <0.001 *** <0.001 1.000
TRA 0.053962 0.001 *** 0.001 1.000

DGDP 0.0000001 0.440 0.440 0.560
TA 0.179529 0.001 *** 0.001 1.000

CUL 0.098974 0.036 ** 0.036 0.965
IS −0.000983 0.007 *** 0.994 0.007

Sample size 3660 R2 = 0.240 Adjusted R2 = 0.238
Note: ***, ** indicate that the coefficients passed the significance tests of 1%, 5%.

4. Discussion
4.1. Comparison to Prior Studies

The main objective of our paper is to explore the factors influencing the evolution and
trade space of agricultural trade between China and B&R countries, from a planar and
spatial perspective. Our results confirm that China’s agricultural trade with B&R countries
has become increasingly close and highly concentrated, with high intensity areas being
mainly concentrated in closer or neighboring countries, and that the trade development
space shows a “rise-fall-rise “ trend, with China remaining at the “power” core of the
trade network, and with the centralization of trade in the B&R countries tending to be
concentrated. The agricultural trade network between China and B&R countries can be
divided into four major segments, with increasingly close internal and external trade in
each segment. The trade network linkages are mainly influenced by water resources, geo-
graphic location, railroad convenience, trade agreements, and trade structure. The findings
of this paper are consistent with previous studies on agricultural trade between China
and B&R countries. For example, Yu (2016) found that China’s total bilateral trade with
eight South Asian countries has quadrupled, and that China’s total agricultural imports
from South Asia are greater than its total agricultural exports, with a widening deficit [8].
Zhan (2018) pointed out that the network density of agricultural export relations, compet-
itive relations, and complementary relations among B&R countries is increasing day by
day [32]. Su (2019) argued that the density of spatially linked networks of agricultural trade
in China and B&R countries is high, and that China is at the center of this spatially linked
network [33]. As expected, the empirical results of this paper show that China’s agricultural
trade with B&R countries is getting closer and closer, and that China is gradually becom-
ing the center of agricultural trade. Our findings are almost consistent with those of the
aforementioned scholars.

However, our study is somewhat different from previous studies, from the following
perspectives. In analyzing the comprehensiveness of agricultural products and time chains,
we have used all the total agricultural products and the time of WTO accession as samples,
which can provide China with an overall perspective and ability to grasp the dynamics
of agricultural cooperation in B&R countries; this is conducive to making comprehensive
and sustainable decisions. For example, Li (2018) takes aquatic products as a sample and
concludes that China is located in the middle and high end of the regional value chain
of B&R countries, and has the ability to dominate the regional value chain [23], which
is similar to the conclusion reached in this paper. However, the conclusion of this paper
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has a greater generalization of agricultural products and is more conducive to national
agricultural sector decision-making.

Second, we use a combination of planar- and spatial-shaped analysis, taking into ac-
count the quantity, specific agricultural product dynamics, and spatial national agricultural
trade dynamics, each focusing on the other and complementing each other. For example,
both Chen (2019) and Su (2019) analyzed the relationship model of food and agricultural
trade networks between China and B&R countries from a spatial perspective [26,33], which
can reflect that the density of food trade networks among B&R countries is increasing.
However, they did not compare with the flat volume structure reference, and could not
produce accurate figures.

Third, we improved the competitive index CS and constructed the competitive ad-
vantage index CN in the research technique of Li et al. (2017) [37], which provides a
method for scholars to measure the spatial relationship. For example, Wei (2018) refers
to Li Jing’s (2017) method of screening nodes, and uses the total agricultural import and
export trade of more than US $100 million, and unilateral agricultural imports of more
than US $10 million as the criteria for trade flows, without further constructing the net-
work model with the criteria of comparative advantage to derive new trade structure
information [31].

Finally, regarding measurements of the influencing factors of spatial association rela-
tionships, for example, previous studies found that Wei’s (2018) “proximity effect”, FTAs,
differences in consumer population base, and differences in total economic size all enhance
the association relationships of agricultural trade between countries [31]. However, we
found that trade linkages are influenced by water resources, geographic location, railroad
accessibility, trade agreements, and trade structure. There were also both overlapping
elements and new elements that can provide a reference for China to select sustainable
cooperation partners.

4.2. Sustainability Implications

First, the types of agricultural products traded and the import and export areas be-
tween China and B&R countries are highly concentrated. China has close trade with
countries that are geographically close, so China has to maintain friendly relations with
neighboring countries, such as Russia, India, Vietnam, Thailand and other large agricultural
countries, and actively sign trade agreements. It can not only save China’s trade costs and
improve its own agricultural products supply security capacity, but also promote the differ-
entiated division of labor in agriculture between China and B&R countries, improve labor
productivity, increase the export of agricultural products with comparative advantages,
and achieve sustainable mutual benefits.

Second, large agricultural countries such as China, Russia, and India occupy a dom-
inant position, and the trade network can be divided into four major segments, with
increasingly close trade within and outside each segment. Therefore, China should sta-
bilize production and trade with large agricultural countries such as Russia and India to
reduce the overall trade risk and enhance sustainable agricultural production and trade.
China should also actively use its dominant position as a large agricultural trading country
to guide other strong agricultural trade countries to play a greater role in emphasizing
their own advantages, supporting countries with weaker trade by providing agricultural
production factors, and promoting sustainable cooperation among countries.

Last, the relationship between China and the agricultural trade network of B&R coun-
tries is mainly influenced by water resources, geographical location, railroad convenience,
trade agreements and trade structure. Therefore, China can, based on the conditions of
natural resources, public facilities, and trade agreements of the B&R countries, reduce un-
necessary waste of agricultural resources and the environment in the context of the global
goal of achieving carbon peaking and carbon neutrality. China should also strengthen
infrastructure development and natural resource advantages of neighboring countries to
complement each other, reduce trade costs and increase agricultural productivity, and



Sustainability 2022, 14, 9512 21 of 24

improve environmentally friendly and sustainable production between countries. Addi-
tionally, China should develop an agricultural production policy within China that suits its
own resource environment and trade structure, so that both domestic and international
agricultural exports and imports can take advantage of their comparative advantages and
form a sustainable domestic production and international trade relationship.

4.3. Limitations and Future Research Directions

There are also some shortcomings to our research. First, when discussing the classi-
fication of specific agricultural products, this paper only explores in the plane structure,
and it hardly shows the spatial structure. Therefore, although the current situation of the
cooperation of specific classified agricultural products with B&R countries can be under-
stood from the perspective of a single Chinese country, the analysis of the agricultural
products classified in the spatial scope of B&R countries is lacking. The results of our
study need to be supplemented and improved again by subsequent studies. Second, when
discussing the factors influencing the spatial structure of trade, we only list 10 indicators,
due to the length and the availability of the data, and there are other important influencing
factors to be explored to further improve the indicator system for promoting bilateral
trade. Third, we assumed only two significant indicators, namely the US $10 million and
US $100 million markers, since other data were not available for the countries and years
we analyzed. Fourth, we constructed indicators of comparative competitive advantage in
trade without constructing indicators of trade complementarity. The conclusions drawn
can only reflect a situation of competitive advantage in trade.

There are three future research directions. First, our research here mainly explores the
agricultural trade structure and its influencing factors between China and B&R countries
from a plane and spatial perspective. However, with the establishment of AFTA, CEFTA,
and RCEP, the policies between countries are very different, and the global dual carbon
initiative goals are included in the influence of the factors. These factors enrich the system
of indicators affecting sustainable trade structure and help to quantify the effect of regional
cooperation and the reference direction of future sustainable cooperation in the face of
COVID-19, the Russia–Ukraine conflict, and climate change. Second, the spatial structure
of this paper only explores the overall agricultural trade structure from different markers,
so we can take global bulk agricultural products, such as soybean, wheat, corn, and rice, as
the research objects, and explore the agricultural trade structure between China and B&R
countries, which is conducive to exploring the targets of trade-led sustainable cooperation
from the perspective of specific agricultural products. Third, future research can construct
trade complementarity indexes. International trade not only has the theory of comparative
advantage, but complementarity is also one of the important theories for promoting the
development of international trade, and so it is beneficial to expand the criteria of trade
cooperation and explore the trade network space from multiple perspectives to provide a
rich reference for international agricultural sustainable cooperation.

5. Conclusions

From the perspective of plane and space, this paper analyzes the plane structure and
the spatial network structure, and the influencing factors of agricultural trade between
China and the B&R countries from 2001 to 2019. This paper takes all agricultural products
and all countries along the B&R as research samples, classifies countries and products, and
uses plane and spatial perspectives to conclude that China’s agricultural product trade
with B&R countries tends to be decentralized in terms of import types and regions, and
concentrated in terms of export types and regions, the regions with high trade intensity are
mainly concentrated in close proximity or in neighboring countries, and that trade relations
are getting closer. China has always had a greater influence in the trade network, and the
trade centrality of the B&R countries tends to be concentrated. China’s agricultural trade
network with the B&R countries can be divided into four major segments, with increasingly
close internal and external trade in each segment. The results of this paper are beneficial for
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China and B&R countries to provide a basis for making decisions on trade cooperation from
the perspective of agriculture as a whole, to promote global agricultural cooperation, and to
facilitate global agricultural cooperation, the flow of global agricultural factors, world food
production, and the establishment of a reference method to study global trade structure.
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