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ABSTRACT
What has been neglected in much of the existing studies of the influ-
ence of seasonal and regional characteristics of agriculture on the
market power and national security. This paper constructs a multi-
variate equations model to investigate the monopoly power of sea-
sonal suppliers and national security in China’s soybean market. The
results show no relationship between market share and monopoly
power; and that CR3 and HHI show China’s soybean import market
has been the highest oligopoly type, but the model suggest that
exporters (the U.S., Brazil and Argentina) have very weak monopoly
power and China has no monopsony power; and that the perform-
ance of some exporters’ soybeans is affected by others, while others
are relatively independent in market. This is due to the non-substitut-
ability of the product, the non-substitutability of the buyer and the
seller, etc., which causes the mutual dependence of the seller and
buyer, and their market power cancel each other out. The seasonality
and regionality of soybean production is the root. Considering
national security, it is necessary to take the seasonal and regional
characteristics of exporters into account to disperse trade risks and
oppose monopolisation of international food production and trade.
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1. Introduction

For bulk agriculture, latitude and longitude, location of land, and proximity to sea
determine its feasibility. Food production is confined within certain latitudes, which
causes pronounced seasonality in supply. Market power and national security are cru-
cial aspects trade in bulk agricultural products (especially grain). And the consequen-
ces of international monopolies in fundamental fields, such as agriculture and energy,
will not limited to the loss of economic efficiency and social welfare.

According to Kissinger, former American Secretary of State, ‘Control oil and you
control nations; control food and you control the people’, multinational agribusiness
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monopoly poses serious threats to national and regional security. What’s worse, some
countries, for example, the U.S. strategy has negatively impacted family farming in
the U.S. and abroad and led to 95% of global grain reserves controlled by six multi-
national agribusiness corporations (Foda, 2016). Many countries are nervous about
national security and are responding positively by implementing anti-monopoly, trade
restrictions and agricultural subsidies polices (Nakano, 2011). For example, the
Japanese government heavily subsidises rice cultivation and restricts rice imports to
maintain the independent domestic market (Shougennji, 2006; Yamazawa, 2015).
Therefore, it is necessary to investigate monopoly in international trade and especially
agricultural productions, which is important economically, politically, and socially.

Rice, wheat, corn, and soybean are the world’s top four food crops. Soybean
imports have far-reaching significance for China (Yan et al., 2022). According to
FAO and UN ComTrade Data, soybean production of the U.S., Brazil and Argentina
in 2018-2019 accounted for 81.6% of global production (358.8 million tons), with
exports accounting for 97.2% of global volume. Most other countries are soybean
importers, such as China, EU, Japan and so on. China’s soybean output in 2018-2019
was 15.97 million tons, ranking fourth and accounting for 4.5% of global output.
China is the largest importer of soybeans, with a total import volume of 88.03 million
tons in 2019, accounting for 61.92% of the global soybean trade. That is, more than
two-thirds of the world’s soybean trade is exported to China. With a fifth of the
world’s population (1.42 billion), more than 80% China’s soybean supply is met by
imports, concentrated from the U.S., Brazil and Argentina. Therefore, a study on
Chinese soybean market can server as a typical case of market power of seasonal sup-
pliers and national security in international trade.

2. Literature review

Market power is an important topic of industrial organisation (including structural-
ism and new industrial organization theory). The structuralist research on monopoly
power can be traced to Lerner and Bain, who posited a positive relationship between
the market concentration and monopoly power, and that can be measured by the
degree and level of price maintained at marginal cost (Bain, 1956; Lerner, 1934). And
by constructing the research framework on industrial competition, Porter enriched
the measurement method (Porter, 1979). Now, Market Concentration Rate (CR) and
Herfindahl-Hirschman index (HHI) are two of the most widely used criteria for judg-
ing market structure, as their simplicity ad wide applicability (Cabral, 2017; Unwin,
2019). Ying Wang et al. (2019) classified China’s soybean import market as ’extremely
oligopolistic’ by using CR4 and HHI from 2001 to 2017. However, such conclusions
are only reflecting the source of market power through the common structural char-
acteristics. And the scores are not precise enough or helpful for in-depth analysis of
market structure and the formulation of national policies without additional research
many times. For example, more than 80% of the soybeans in the world are produced
in Brazil, the U.S. and Argentina, which leads to the concentration of soybean import
sources and the high scores of HHI and CR of nearly all importers (Voora et al.,
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2020). And this approach of structuralism is often criticised as lacks the correspond-
ing micro-foundation (Su & Su, 2021).

According to new industrial organization theory, market power should be esti-
mated not by direct observation but by econometric analysis and indirect conjecture
(Devine et al., 2018; Su & Su, 2021). Empirical organization economists have
long been concerned with measuring the degree of competition in markets using
modelling approach based on single-demand equation, or systems of demand or
inverse-demand equations (Ukav, 2017). Toru Nakashima construct a residual
demand elasticity parameter model to estimate the market power of American soy-
beans using time series data, and found that it had no market power in China from
1996 to 2010, but its market power in Japan and Mexico increased after 1990, which
the author believes is related to the industrial structure of importers (Nakajima,
2012). In empirical research, many market power measurement models have been
constructed considering industry and market characteristics to study specific prob-
lems, such as the relationship between market concentration and the productivity, the
profit and market power (Olmstead-Rumsey, 2019; Rubens, 2021). Furthermore, spe-
cial factors can also be considered in the model and studied separately, such as the
seasonal variations in prices and ages of consumers (Soysal & Chintagunta, 2019;
Winfree et al., 2004). Arnade and Pick (2000) extended the mark-up approach to esti-
mating the seasonal oligopoly power of Pears and Grapes in the U.S. retail market,
and found their annual oligopoly power remain low but seasonal oligopoly power are
considerable. Maybe this is the earliest research about seasonal oligopoly power, and
since then, some studies have frequently paid attention to the seasonal fluctuations of
market power.

Studies based on the industrial organization mainly focus on the suppliers, and the
consumers are assumed to be price takers. However, in fact, importers are not full
price takers; they may have bargaining power and even monosony power when the
consumption is large enough. Trading powers use their influence on the international
market to regulate relevant market force through policies, improve their own terms
of trade, maximise trade benefits and increase their own welfare (Krugman et al.,
2018). The ‘Large country effect’ is its influence on a commodity’s international mar-
ket, that is, its monopoly capacity. This effect on imports stems from the buyer’s
monosony power and the effect on exports comes from the seller’s monopoly power
(Krugman et al., 2018). For example, President Trump adopted the ‘American first’
policy by imposing tariffs on about $300 billion of goods imported from China in
order to reverse the long-standing Sino-U.S. trade deficit and promote the U.S. econ-
omy (Cui et al., 2019; Liu & Woo, 2018; Trump, 2017).

In the literature, the market power of seasonal suppliers and the national secur-
ity has not been investigated. This is of current significance, especially in the con-
text of food crises that regularly threaten many countries. This paper analysis the
soybean trade through econometric modelling to highlight the seasonal character
of products to market power of exporting/importing countries. To our knowledge,
this is the first study to investigate the market power of seasonal suppliers with
dominant share in import market, and that of consumer with dominant share in
supplier’s sales.
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3. Methods and materials

3.1. Methods

To investigate the market power of imported soybeans in China, our study consisted
of two steps: (1) determine the type of soybean import market in China from the
structuralist perspective; (2) construct an econometric model of monopoly power
according to the new industrial organization theory.

3.1.1. Methods for the type of market structure
Industry concentration is the most basic factor to determine the market structure; it
reflects the competition and monopoly in the market. Frequently used measures of
concentration are the CR Index, HHI, Lorentz curve, Gini coefficient, inverse Index,
and entropy Index. Among these, CR and HHI are often used in monopoly analysis
(Su & Su, 2021).The market concentration rate is defined as:

CRn ¼
Pn

1 MiPN
1 Mi

(1)

where CRn is the market concentration, which indicates the rate at which the import
volume of the largest suppliers from rank 1 to n, compared to the total volume of the
Chinese market; Mi is the volume of country i; and N is the number of the
whole supplies.

The greater the CRn, the higher the degree of monopoly. Bain and Ministry of
International Trade and Industry Japan both have developed a standard of market
concentration and industry concentration, classified as either Oligopolistic or
Competitive. Table 1 shows the market type division with CR3 as the reference, and
it is according to Bain and the researches on China’s industrial structure (Bai &
Li, 1996).

The widely used HHI index, based on Bain’s SCP theory, measures market concen-
tration:

HHI ¼
XN
i¼1

Mi

M

� �2

¼
XN
i¼1

S2i (2)

where HHI is the sum of squares of the respective import shares of all supplies; S2i is
the soybean supplier ranked i by the exported volume to China.

The higher the HHI, the higher the market concentration. When the market is a
monopoly, HHI ¼ 1. When there are many firms in the market of the same size,

Table 1. Market type division of CR3.

Market type

Oligopolistic type Competitive type

I II I II

CR3 CR3� 70 40 � CR3< 70 20 � CR3< 40 CR3< 20

Note: The values in the table are percentages.
Source: Authors.

4 J. YAN ET AL.



HHI ¼ 1/n. When n tends to infinity, HHI tends to 0. The U.S. Department of
Justice uses HHI to measure industry concentration and sets criteria for dividing the
market structure (Table 2).

3.1.2. Market power analysis model
Different regions have different harvest times. The Southern Hemisphere and the
Northern Hemisphere are opposite, resulting in different participants entering the
market alternately and decreasing their irreplaceable. September is the harvest time
for most American beans, but Brazilian soybeans are in the growing phase and
Argentine soybeans are in the planting phase. Over time, soybean from different
countries in the Chinese market follows a cycle process, from gradually occupying the
market to gradually withdrawing. Then, the market power (if any) follows a continu-
ous switching process.

We draw lessons from new industrial organization theory to build our mathemat-
ical model (Carter & MacLaren, 1997; Goldberg & Knetter, 1999; Karp & Perloff,
1989). To approximate reality, we relax the consumer price taker assumptions. X rep-
resents an irreplaceable product whose demand is long-term and stable. Assume that
X imported by country A is supplied by country i (where: i ¼ 1, 2, . . . n) located in
different latitude of the latitude and whose supply times are different. At this point,
all the export behaviour turns into a pure monopoly. Besides domestic production
factors, the export behaviour of country i is also influenced by the demand of country
A. Moreover, the fluctuations of rate between countries also affect the behaviour.
Meanwhile, the other countries’ export behaviour in the same period also impacts
country i: The pricing strategy should be based on the principle of maximising the
dominant country’s (DC) interests, the price of the following countries (FC), the
demand of intentional market, and the international market, and exchange rate
fluctuations.

Next, we construct the price equations:

pi ¼ Di qi, p1, p2 . . . pn, Z
� �

(3)

pk ¼ Dkðpi, ZÞ (4)

Equation (3) is the pricing strategy model of the DC(i), Equation (4) is the pricing
strategy model of the FC(k); pi is the price of i; qi is the export quality of i to country
A, p1, p2 . . . pn are other countries’ export prices, and Z is the influence facts of coun-
try A.

Table 2. Classification of market structure based on the HHI.
Oligopolistic type

Competitive typeHigh oligonucleotide type Low oligonucleotide type

I II I II I II

HHI � 0.30 0.18 � HHI < 0.30 0.14 � HHI < 0.18 0.10 � HHI < 0.14 0.05 � HHI < 0.10 HHI < 0.05

Note: According to the U.S. Department of Justice standards.
Source: Authors.
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The profit equation of i is:

p ¼ qi � pi � eCi (5-1)

where p is the profit, and e is exchange rate between country i and A.
The profit maximisation equation is:

max p ¼ qi � pi � eCi (5-2)

We obtain Equations (6) and (7) by taking the partial derivative of qi:

pi þ qi � op
i

oqi
� eMCi ¼ 0 (6)

pi ¼ eMCi � qi � op
i

oqi
(7)

Then, we obtain the following processing equation by taking the partial derivative
of qi using Equation (5-2):

opi

oqi
¼ oDi �ð Þ

oqi
þ opi

oqi
X oDið�Þ

opn
oDn

opi

 !

And then, we obtain the following equation after transformation.1

opi

oqi
¼ oDi �ð Þ=oqi

1�P oDið�Þ
opn

oDn

opi

(8-1)

where 1

1�
P

oDið�Þ
opn

oDn

opi

is the strategy of country i to other countries when it set the price;

thus, labelled as u:
Then, the profit maximisation condition can be written as:

pi ¼ eMCi � qi � oD
i �ð Þ

oqi
� u (8-2)

We use Wk as the conversion of fixed cost when country k produces X and WN as
the set of the conversion of other competitive countries.

Equation (4) can be written as follows:

pk ¼ Dkðpi,Wk, ZÞ

The demand curve of the leading country i is:

pi ¼ Di qi, p1, p2, . . . , pn, Z
� �

¼ Dres, exðqi,WN ,Z,uÞ (9)
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where qi is the import volume of country i; pn is the price of FC(n); Z is the volume
of demand of the import country; WN is the fixed-cost conversion of all FC; and u is
the set of competitive strategic behaviours of country i:

The main factors affecting the demand country i include its export volume, the demand of
the importing country, and the cost-conversion vector of other non-dominant countries. To
estimate the demand elasticity facing country i, we construct a double-logarithm equation:

ln pit ¼ ai þ biln qit þ dilnWN
t þ cilnZt þ dDþ eit (10)

where i is country i; t is time; bi is the demand elasticity facing country i: The value
range of bi is �1 � bi � 1: When bi ¼ 0 or close to 0, country i has no dominant
power; and the closer jbij is to 1, the stronger the control ability of country i is;
jbij ¼ 1 indicates that country i has complete dominance in the market, in other
words, there is no FC. dD is a policy dummy variable indicating whether to imple-
ment trade regulation policies or not, and eit is the random error term.

3.2. Soybeans

For the convenience, we only investigate the performance of imported soybeans in the
Chinese market without considering domestic soybeans. In addition, because there are
many types of imported soybeans in China, and non-seed soybeans account for more
than 99%, we focus on non-seed soybeans, which are mainly soybeans. We do not con-
sider black beans and mung beans. Only under the circumstance of equal and open
market can the study have broader, practical, and referential significance. Since China’s
accession to the WTO in 2001 to the announcement of the Chinese government to
impose a 25% tariff on U.S. soybeans in September 2018, soybean imports and export
policy has remained stable. The data are obtained from January 2005 to September
2018. Figure 1 shows the proportion of imported soybeans from three countries in dif-
ferent months from September 2014 to September 2018.

China’s international soybean demand is mainly driven by feed (Xue, Yan, Cui, et al.,
2022; Xue, Yan, Zhao, et al., 2022; Xue et al., 2021). Except for a very small amount of exports
(less than 1%), soybean meal is mainly used in the production of feed, and its proportion has
remained relatively stable. Therefore, domestic feed yield was taken as the reaction of domestic
soybean demand. The exchange rate is an international cost factor that affects trade.
Therefore, to avoid the influence of the international oil market, and to clarify the focus, this
study employed the exchange rate to indicate inter-country influence (Table 3).

The data resource are as follows: (1) Soybean import quality (HS code: 120100 and
120190) of China was obtained from the General Customs Administration of China
(https://www.customs.gov.cn). (2) Soybean imports price are expressed as the unit
import value obtained by comparing the value of imports with the import quality.
China’s import quality and import value data from the United States, Brazil and
Argentina were obtained from the General Customs Administration of China. (3)
Domestic feed output was obtained from the China National Database (https://data.
stats.gov.cn/) and the China Statistical Yearbook. (4) The exchange rate, expressed by
the current currency of the exporting country in terms of the exchange rate with the
RMB of China. The data were obtained from the Bank of China (https://www.boc.cn/).
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(5) Export data for the United States, Brazil and Argentina were from the U.S. Census
Bureau (https://www.census.gov/), Minist�erio do Desenvolvimento, Ind�ustria e
Com�ercio Exterior (https://www.mdic.gov.br/sitio) and Instituto Nacional de
Estad�ıstica y Censos (https://www.indec.gov.ar/). The world soybean trade data were
obtained from UN ComTrade Datebase (https://comtrade.un.org/data/).

4. Results

4.1. Structure of soybean import market in China

From 2001 to 2019, China’s soybean import market was CR3> 90%, which is a very
high market concentration. According to Table 1, China’s soybean import market is

Figure 1. Share of the main supplies in the Chinese market.
Source: https://comtrade.un.org/data/; https://www.customs.gov.cn; https://data.stats.gov.cn/.

Table 3. Structure of the soybean import market in China and the results of the CR3 and HHI.
Year Total (1000.0 tons) Brazil (%) U.S.A. (%) Argentina (%) CR3 HHI

2001 1357.40 23.28 40.89 35.61 0.9978 0.3482
2002 1131.44 34.55 40.82 24.52 0.9989 0.3461
2003 2074.09 31.20 39.98 28.75 0.9993 0.3399
2004 2023.00 27.76 50.41 21.76 0.9993 0.3785
2005 2658.99 29.90 41.55 27.82 0.9927 0.3394
2006 2823.69 41.15 35.00 22.02 0.9817 0.3403
2007 3081.66 34.34 37.54 26.86 0.9874 0.3310
2008 3743.63 31.13 41.22 26.31 0.9866 0.3360
2009 4255.16 37.59 51.25 8.80 0.9764 0.4117
2010 5479.73 33.92 43.06 20.42 0.9740 0.3422
2011 5263.45 39.18 42.46 14.89 0.9654 0.3560
2012 5838.26 40.92 44.48 10.10 0.9550 0.3755
2013 6337.60 50.19 35.08 9.66 0.9494 0.3844
2014 7140.06 44.82 42.06 8.41 0.9529 0.3849
2015 8173.81 49.09 34.76 11.55 0.9540 0.3751
2016 8323.36 45.70 40.44 9.63 0.9577 0.3817
2017 9553.01 53.31 34.39 6.89 0.9459 0.4072
2018 8803.21 75.07 18.90� 1.66 0.9563 0.5995
2019 8858.46 65.11 19.21 9.92 0.9424 0.4707

Note: CR3 and HHI data are calculated according to Equations (1) and (2).
�
In September 2018, China imposed 25%

import tariff on U.S. soybean, which led to a sharp decrease in the quantity of U.S. soybeans exported to China.
Source: https://comtrade.un.org/data/; https://www.customs.gov.cn; https://data.stats.gov.cn/.
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of the Oligopolistic Type I (CR3� 85%). However, there was a slight downward
trend, from 99% to around 95%. Second, HHI was above 0.3 from 2001 to 2019 with
a rising fluctuation after 2010. Combined this with the information in Table 2,
China’s soybean import market is of the High Oligopolistic Type I (HHI � 0.3).

This comports with the literature. That is, China’s soybean import market struc-
ture is an Oligopolistic Market, and the trend is getting worse (Dayan & Jing, 2016;
Ma & Wang, 2012). However, this method cannot accurately reflect the power of a
single. Thus, we need a monopoly model for in-depth analysis, which is as follows.

4.2. Market power of soybean import market in China

We use Equation (10) to build models similar to the Oligopoly Market for elasticity
analysis. The models of the U.S., Brazil and Argentina, in the form of double loga-
rithms, are respectively:

ln pUSAt ¼ aUSA þ bUSAln qUSAt þ cUSA1 ln feedt þ dUSA1 lnCNY BRL

þ dUSA2 lnCNY ARSþ dDþ eUSAt (11)

ln pBrat ¼ aBra þ bBraln qBrat þ cBra1 ln feedt þ dBra1 lnCNY ARS

þ dBra2 lnCNY USDþ dDþ eBrat (12)

ln pArgt ¼ aArg þ bArg ln qArgt þ cArg1 ln feedt þ dArg1 lnCNY BRL

þ dArg2 lnCNY USDþ dDþ eArgt (13)

where CNY USD is exchange rate of the U.S. Dollar to RMB; CNY BRL is exchange
rate of Brazilian real to the RMB; CNY ARS is exchange rate of Argentine peso to the
RMB. For convenience, the exchange rate between countries is taken as the fixed cost. et
is random disturbance term. We took the domestic feed output volume as the represen-
tative influencing factor of China’s domestic market, expressed by feedt: dD is a policy
dummy variable, indicating whether to implement trade regulation policies.

The next task is to estimate the model coefficients. Since we used time series data,
we use the ordinary least squares (OLS) to estimate the coefficients. We first carry
out the horizontal stability test and the co-integration relationship test of
the sequence.

4.2.1. ADF examination
ADF examination on the time series is necessary to detect possible autocorrelation
and spurious regression. The results show that some series are not consistent with
rejecting the null hypothesis of existence of the unit root, but after first difference,
they all become stationary. Table 4 displays the results of ADF unit root test.

4.2.2. Cointegration test
The Johansen Co-Integration test tested for a co-integration relationship between var-
iables in the U.S., Brazil and Argentina models.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 9



We found (at the significance level of 5%) a co-integration relationship among
import price, import volume, monthly feed output, exchange rate and policy dummy
variables (see Table 5). There is at least one co-integration equation in the U.S. model
and at least three in the Brazilian and Argentine models.

4.2.3. Estimation results
The OLS method was used to estimate the three models. Table 6 displays the results.

Except for the Argentine model, the others have a low fitting degree. However, the
F values are all significant at the 1% level, and there is no sequential correlation prob-
lem. Therefore, from a comprehensive perspective, all models have a good explana-
tory power. According to the regression results, all elasticities of demand are negative
at 1%, indicating that the soybeans of the three countries all had monopoly power in
China’s import market. When imports from the U.S. increase by 1%, the import price
will decrease by 0.02%. For Brazil, it is 0.03%. For Argentina, it is 0.06%. This indi-
cates that the change of soybean import quantity has little impact on price, and the
sellers’ monopoly power is relatively weak.

Table 4. The results of the ADF test.
Variable Test type (C, T, K) t-Statistic Prob.� Results

ln qUSAt (0,0,13) �0.796 0.37 Non-stationary series
ln pUSAt (c,0,0) �1.163 0.032� Stationary series

ln pBrat (c,0,1) �3.097 0.029� Stationary series

ln qBrat (c,0,11) �2.046 0.267 Non-stationary series

ln pArgt
(c,0,2) �3.708 0.005��� Stationary series

ln qArgt
(c,0,3) �6.944 0��� Stationary series

ln feedt (c,0,12) �3.498 0.009��� Stationary series

lnCNY USD (c,0,2) �2.383 0.148 Non-stationary series
lnCNY BRL (c,0,1) �2.52 0.318 Non-stationary series
lnCNY ARS (c,0,1) 2.899 1 Non-stationary series

Dln qUSAt (0,0,12) �5.737 0��� Stationary series

Dln qBrat (0,0,10) �12.719 0��� Stationary series

DlnCNY ARS (c,0,0) �7.052 0��� Stationary series
DlnCNY BRL (0,0,0) �9.582 0��� Stationary series
DlnCNY USD (0,0,12) �5.737 0��� Stationary series

Note: ���Significant at the 0.01 level; ��at the 0.05 level; � at the 0.10 level. (1) C, T and K are the intercept, trend and
lag order, respectively. (2) Dln qArgt is the first difference of the ln qArgt , and other series are obtained in the same way.
Source: Authors.

Table 5. Co-integration test results.
Hypothesized Eigenvalue Trace Prob.�� Max-Eigen Prob.�� Results

U.S.A. None � 0.3795 130.8325 0.0000� 73.9829 0.0000� Tests indicate 1 cointegrating
eqn(s) at the 0.05 levelAt most 1 0.1538 56.8497 0.1065 25.8876 0.0277�

At most 2 0.1245 30.9621 0.0846 20.6088 0.1333
Brazil None� 0.5977 251.9376 0.0000� 147.4993 0.0000� Tests indicate 3 cointegrating

eqn(s) at the 0.05 levelAt most 1� 0.2812 104.4383 0.0000� 53.4801 0.0000�
At most 2� 0.1886 50.9581 0.0005� 33.8471 0.0008�

Argentina None� 0.3323 162.8411 0.0000� 65.4444 0.0000� Tests indicate 3 cointegrating
eqn(s) at the 0.05 levelAt most 1� 0.2693 97.3967 0.0000� 50.8382 0.0000�

At most 2� 0.1813 46.5585 0.0020� 32.3996 0.0014�
Note:

�
denotes rejection of the hypothesis at the 0.05 level.

��
MacKinnon-Haug-Michelis (1999) p-values.

Source: Authors.
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The estimated coefficient of the prices of soybean imports for the three countries
against the Domestic Feed Production is significantly positive at 1%; thus, there is no
monopsony power in soybean imports of China. China’s soybean demand had a sig-
nificant impact on the import prices of soybeans from the three countries, with
Domestic Feed Production increasing by 1%, U.S. soybean prices up 0.81%, Brazilian
soybean prices up 0.7%, and Argentine soybean prices up 8%.

The Exchange Rate coefficient is not significant in the U.S. and Brazil models,
indicating no significant competitive relationship between the U.S. soybean exports
and that of Brazil and Argentina. An important reason is that American soybeans
do not simultaneously mature with Brazilian and Argentine soybeans and there is
no substitution between them. In the Argentina model, the exchange rate is signifi-
cant at 10%, which suggests that Brazil has some influence on Argentina, but
Argentina’s influence on Brazil is not obvious. The root cause is an overlap between
the time Brazil and Argentina come to market, but Brazil occupies an absolute
dominant position in the Chinese market, leading to the observed relative competi-
tiveness of Argentina’s soybeans.

The coefficient of the U.S. and Argentina policy dummy variables are not signifi-
cant, indicating their trade policies in the Chinese market do not impact on soybean
prices. However, the coefficient of policy dummy variable in the Brazilian model is
significantly negative at the level of 5%, indicating that if Brazil controls exports to
China, the export of Brazilian soybean will be caused.

To sum up, (1) The three countries have monopoly power in China’s soybean
import market, but they are very weak and may not affect the market price; China
has no monopsony power. (2) The U.S. and Brazil are independent and are not
affected by the export behaviour of other countries. Argentina was affected by
Brazil. The soybeans exported from Brazil to China have a substitution effect on
Argentine soybeans, but Argentine soybeans do not replace Brazilian soybeans. (3)
The independent trade policy of Brazilian soybeans exported to China plays a role,
whereas the trade policy of American and Argentine soybeans in the Chinese mar-
ket do not.

Table 6. The estimated results of models.

Variable

United States Brazil Argentina

Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic

Import Quantity (D)LNQ �0.0207��� �2.8541 �0.0287��� �4.5127 �0.0571��� �14.3373
Domestic Feed Production LNFEED2 0.8087��� 9.3616 0.7008��� 6.9215 0.7995��� 8.8
Exchange Rate U DLNCNY_USD 　 　 3.4231 1.2112 1.606 0.6328
Exchange Rate B DLNCNY_ARS 0.2767 0.5046 　 　 0.8248� 1.8503
Exchange Rate A DLNCNY_BRL 0.4475 1.0464 0.2503 0.3926 　 　
Policy dD �0.0393 �1.1722 �0.1072�� �2.7203 �0.0458 �1.2555

@TREND �0.0065��� �6.4368 �0.0054��� �4.4701 �0.0071��� �6.6078
C �13.5565��� 7 �11.8117��� �7.5099 �13.5168��� �9.5664

R2 0.6880 0.7253 0.7966
F 24.1501（0.0000） 16.4015（0.0000） 60.0886（0.0000）

Note:
���

significant at the 0.01 level;
��

at the 0.05 level;
�
at the 0.10 level. Exchange Rate U is the exchange rate

of RMB against the U.S. dollar; Exchange Rate B is the exchange rate of RMB against the Brazilian real; Exchange
Rate A is the exchange rate RMB against the Argentine peso.
Source: Authors.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 11



5. Discussion

5.1. Market structure and market power

This paper argued that the regionalism and seasonality of food production can pos-
sibly break the monopoly of international food production and trade. The seasonality
of agricultural production limits the monopoly power in time, and regionalism limits
the global market share of each country’s production. Moreover, the importing coun-
try can also use its advantages in international trade, such as the (buyer’s) large coun-
try effect. In that case, even if the seller occupies a large market share, the market is
not completely controlled by monopoly power. Our paper clarifies the formation and
action of monopoly power, which can help solve international food secur-
ity problems.

In this study, we measured China’s soybean import market structure by CR3 and
HHI, and estimated and studied the monopoly power of soybeans from the U.S.,
Brazil, and Argentina in the market using the multivariate equations model. The CR3
and HHI show that the market structure is of the Oligopolistic Market. It is consist-
ent with the former research (Ma & Wang, 2012; Wang et al., 2019). But the model
constructed in the paper showed that the relationship between export volume and
export price of the three countries were very weak, indicating that the monopoly
power of exporters may not substantially affect the market price. That is, China’s soy-
bean imports market evidence no inevitable relationship between market share and
monopoly power. In fact, previous studies had also found that the monopoly power
of the main soybean exporting country could not play a full role in the market. For
example, Muhammad and Valdes found that Argentina can use tariffs to exert mon-
opoly power in China’s soybean import market only in the short run, indicating that
the relationship between monopoly power and price is very weak (Muhammad &
Valdes, 2019). An important reason for the result is the regional and seasonal nature
of agriculture. For bulk agricultural products such as soybeans, it may be rational for
producers to sell most of the soybeans during the harvest time, taking storage and
transportation into account (Bicudo Da Silva et al., 2020). The export volume and
market share are closely related to the crop production cycle, and short harvest time
results in short-lived monopoly power. Another reason is the non-substitutability of
the buyers. This makes the producing countries depend on importers to an extent so
that they do not have a strong monopoly power even if they occupy a considerable
market share.

Therefore, for national security, it is prudent to diversify import sources, especially
from different harvest seasons. Furthermore, importers should try to prevent the col-
lusion of large producers, especially those from different latitudes and to prevent a
country or multinational business from controlling the global production and trade
of important crops (such as rice, wheat, and corn).

At the same time, our results also show that the performance of some countries’
soybeans in China’s soybean market is affected by other countries’ products, while
others are relatively independent. For example, the soybeans exported from Brazil to
China had a certain substitution effect on Argentine soybeans, and Argentine soy-
beans could not replace Brazilian soybeans; while the U.S. and Brazil are independent
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and are not affected by the export behaviour of other countries. The mutual influence
among participants is easy to understand, and comports with the literature that the
U.S., Brazil, and Argentina are correlated in China’s soybean market (Gale et al.,
2019; Muhammad & Valdes, 2019). It is necessary to return to the seasonality and
regionality of agriculture. This may be due to the non-substitutability of the product
because there is no competition among soybeans from different locations, given dif-
ferent harvest seasons (Gale et al., 2019; Guan et al., 2019; Liu & Woo, 2018; Voora
et al., 2020). To enact effective export policy, the exporter should not only know its
own products and the importer’s market conditions, but the production of its com-
petitors and the global relationship of its products.

This study also shows that the market power of China in its soybean market is not sig-
nificant, which means China has no monopsony power. This is due to the non-substitut-
ability of the product or the non-substitutability of the seller, which in turn comports
with the literature (Ma & Wang, 2012). It is difficult for China to control prices by con-
trolling consumption, and it may be vulnerable to the international soybean trade. The
buyer considers the effect of the domestic industrial structure adjustment, the develop-
ment and improvement of relevant industrial chains, and national security more than it
considers the profit. This is also reflected in international trade practices. Sino–U.S. trade
friction in 2018 and China’s policy of retaliatory tariffs on U.S. soybeans show that
China is concerned not only with the profits of soybean trade but also with the U.S. soy-
bean industry because there is a substitution effect from the same harvest time of the two
countries, and tariff policy can promote the development of the domestic soybean and
related industries (Liu & Woo, 2018). The model constructed in this paper does not
reflect this fact, nor does it affect the correctness and rigour of this research. It is, how-
ever, a suggested topic for future research.

5.2. Market power and national security

The interdependence of the buyer and the seller and the mutual counterbalance of
market forces eventually reach a state of equilibrium, and the situation in China’s
soybean market is due to the irreplaceability of the product, the irreplaceability of the
buyer and the seller and other reasons. China’s soybeans import market is precisely a
monopoly market structure with a balance market power among the main participant.
It is the balance that makes it possible for China, a country with more than 1.4 bil-
lion people, to solve the problem of food supply in international trade. The long-term
and substantial trade between China and the four major soybean producing countries
has resulted in a certain degree of interdependence between their soybean industry
and China’s market (Bicudo Da Silva et al., 2020; Gale et al., 2019).

The international trade has formed an interdependent relationship among countries.
When the trade volume is large enough, the international security issue is no longer a
question of who the controller would be. It would be difficult for any participate to suc-
ceed in taking unilateral actions and at least suffer some losses while gaining benefits.
The current international trade and WTO policies are moving countries towards inte-
gration. For development, there are no enemies but only friends, and ‘Cooperation
Benefits Both, While Confrontation Hurts’ (Beesley & Oak, 2020; Liu & Woo, 2018).
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Given path dependence of institutional change, the relationships among countries are
getting closer, which conforms to the interests of the vast majority of countries.

But the trend of international integration is often challenged, with some countries
not satisfied with the existing pattern of interest distribution (Prazeres, 2020). It is
not wrong to maintenance national interests from the political perspective, but it is a
game among countries. In fact, this is a process of interest redistribution initiated by
a few market power not satisfied with the existing market equilibrium, let global trade
situation into another one (if any), where monopoly power works better (Lester &
Zhu, 2018). This is, in effect, Kissinger’s idea of controlling other countries through
international monopolies; but whether such an equilibrium exists is not known, and
what kind of market structure will eventually emerge will depend on how countries
play against each other. Thus, the policy challenge between states, especially great
powers, is the tension to address national security concerns (Smith & Glauber, 2019).

6. Conclusion

For food security of importers, it is necessary to account for the seasonal and regional
characteristics of traders in order to diversify trade risks. It is necessary to strengthen
international cooperation, strengthen industrial relations between countries, promote
international integration, and enhance the status of the country in the international
industry chain. In addition, countries should unite to oppose monopolization of
international food production and trade.

The empirical findings fully explain many existing contradictory phenomena of the
market and provide ideas for solving the practical problems in trade. However, the model
constructed in this paper still has room for improvement. Specially, a future model that
will account for countries’ differences in industrial characteristics. Future research can
expand and improve the seasonal monopoly model and apply it to additional field.
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