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Abstract. The United States, Brazil, and Argentina are responsible for
83% of world’s soybean production. Together, they respond to more than
80% of soybean grains and soybean meal exported and for more than 60%
of soybean oil exportation. This paper studies the soybean trade of these
three major exporters with the top ten commercial partners of each one
in order to examine the main factors that influence this relationship. We
follow a network analysis approach to evaluate the level of interdependence between exporters and importers. Our research studies the three
main soybean products: grain, meal, and oil. The findings seem to indicate that countries prefer importing soybean grains to process inside
their borders due to commodity prices and logistics costs.
Keywords: Soybean production · Competitiveness · Logistics impacts
· Network relationship
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Introduction

The major players of soybean production in the world are the United States,
Brazil and Argentina. During 2014/15 crop year, they were responsible for 83%
of world’s production and for 88.9% soybean grain exports [1]. Soybean is traded
as whole soybean and through its two derivative products, soybean oil and soybean meal, result from pressing and separating soybeans, a process known as
crushing [2]. Around 85% of soybean production is crushed, where soybean meal
is processed into animal feed, soy flour and proteins, and soybean oil is refined as
edible oil, fat acids, and biodiesel [3]. This market is of large significance as the
soybean grain exported by the United States represented in 2014 around US$
23.8 billion, while in Brazil, in the same year, the value was US$ 23.3 billion [4,5].
Despite these numbers, there are still many issues to be faced by the soybean
supply chain to ensure animal and human supply around the world.
These issues are related to the agricultural inputs, production, logistics, environment and relationship among players. Cavalett and Ortega, for instance,
argue that soybean production uses high amount of resources and for this reason
the managers should adopt sustainable production for the long term environmental sustainability of this chain [6]. Denicoff et al. point out that transportation
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is an essential part of the soybean supply chain and the soybean growers depend
on an efficient transportation system to move their crops and bring inputs such
as fertilizer and seeds [7].
Several studies have realized the complexity of soybean supply chains to
indicate ways of to improve seed characteristics, production, and marketing,
and logistics costs [8,9,10,11,12]. However, these studies fail to understand the
complexity of the partners relations in this network and its influence in decision
making.
The aims of this paper are to analyze the soybean trade flows of the three
major exporters with the top ten commercial partners of each one and to examine
the main factors that influence this relationship. To that end, we studied the
volume of transactions of soybean grain, soybean meal and soybean oil among
them using network analysis, with the assistance of UCINET c software.
The paper is organized as follows. After this introduction, the second section presents the methodology. In the third section, we address the results and
discussion, and in the final section, the conclusion and outlook of this study are
presented.

2

Methodology

To examine the trade flows of the three major exports we use the following
methodology, which is divided into five steps:
1. First: We mapped the soybean supply chain to understand the process,
products and foreign markets using knowledge available in the literature.
2. Second: We identified the main products commercialized by soybean trade
companies and processing industries in the international market. These products are grains, soybean meal, and soybean oil.
3. Third: We use the report “Oilseeds: World Market and Trade” of the United
States Agriculture Department [1] to identify the major countries exporters
of grains, soybean meal and oil and we selected the three major as individual
countries. The reference was the 2014/15 crop year.
4. Four: We collected data about the exportations for these countries using as
reference 2014, last year with real data of exportations available. The data
were collected by the Foreign Agriculture Service of United States Department of Agriculture [4], the System of Analysis of the Foreign Trade Information of Ministry of Development, Industry and Foreign Trade of Brazil
(MDIC) [13], and Statistical Annuary 2014 of the Rosario Board of Trade
in Argentina [14]. We focus on our study on the ten major destinations of
exports from Argentina, Brazil and United States.
5. Fifth: We organized the data of soybean trade between countries in groups
of trade: Soybean total, Soybean grain, Soybean meal and Soybean oil. To
perform the analysis, we use the software UCINET 6.0. According to Kim
et al [15] “UCINET is a comprehensive software for analysis of social network data, which is the most widely accept as social network analysis (SNA)
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tool for conducting a structural analysis of inter-organizational networks”.
In this case, we adopt the countries as organizations, and quantity of exportation as a relation between exporters and importers. Furthermore, the
UCINET program was chosen because it contains several networks analysis
methods, such as centrality measures, subgroup identification, elementary
graph analysis [15].
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Results and Discussion

The major products of the soybean supply chain are grains, soybean meal, and
oil. It is important to reiterate that, the United States, Brazil, and Argentina
divide the first three places as major exporters for these kinds of products. Considering data provided by the United States Department of Agriculture [1] to the
2014/15 crop year, they have responded to 88.3% of soybean grains exportation,
68% of soybean meal exportation, and 85.9% of soybean oil exportation. Brazil
and the United States compete for the first place in soybean grain exports, in this
case, Brazil exported 50,612 million metric tons (MT) face of the United States
who exported 50,169 million metric tons, while Argentina is the major export
of soybean meal and oil. According to Schnepf et al. [16] this situation occurs
due to the decision of the Argentine government, in the 1990s, of aggregating
value to the soybean supply chain exportations, selling processed soybean, once
it could not compete with Brazil and the United States in the soybean grain
market. Note that the major top importers from Argentina, except China, all
those are peripheral markets neither served by Brazil and nor the United States.
3.1

Soybean Trade

First of all, our work analyzed the soybean supply chain market as a whole.
To that end, we sum the exportations of soybean grains, soybean meal and
soybean oil of the top ten major destinations from the United States, Brazil, and
Argentina. We plotted a network using Netdraw module of UCINET software
and the results can be seen in Figure 1.
The blue nodes represent the three major exporter countries, green nodes
American countries, red nodes European countries, gray nodes Asian countries,
yellow nodes African and Middle East countries. The major importer of these
three countries is China that imports 53% of these total soybean products sent
from the United States, Brazil, and Argentina. The network highlights the intensity of this relation through the line strength. China is the main actor in
the network creating the hypothesis that it possesses a high centrality in this
network. This hypothesis will be verified in further study.
We could identify that Argentina responds for secondary markets, such as
Colombia, Peru, Poland, and Venezuela, except China. While Brazil is responsible for several important markets such as Germany, Japan, Netherlands, Spain,
Taiwan, and the the United States competes with Brazil in these markets and
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Fig. 1. Soybean supply chain export market to the three major players

attend secondary markets in America, such as Canada, Guatemala, Mexico, and
Nicaragua.
Our study allows concluding that after China, the secondary important relations of Argentina, Brazil, and the United States are: Germany, Netherlands and
Thailand. Therefore, further analysis will need to understand how the network
reacts considering these markets together with China.
3.2

Soybean Trade by Product

In order to further understand the market of the soybean supply chain, we divide
our analysis by product as it can be seen on the following networks (Figure 2,
3, 4).
When we analyze Figure 2 is possible to conclude that China alone is the
major importer of soybean grain. When we compare in numbers the three major
export players sent to China in 2014 around 73.6% of its grains exported to the
top ten major importers. About 75% of Chinese soybean demand is supplied
by these countries [2]. This situation probably will not change, once China’s
arable lands and water supply in the main soybean production zone are rapidly
diminishing [2]. China’s increasing dependence on imported soybean is not only
a result of its reduced capacity to produce soybeans, but also its increasing
demand. The country is the most populous and the rising population purchasing
power include more soy products in their diet, such as edible oil and demand
for meat that is fed with soybean meal [2]. The graphic analyzed allow also
conclude that Brazil exports to European countries and the Asian market, the
United States competes with Brazil and export grains to South Korea, while
Argentina, beyond the China, sell to peripheral markets, such as Bangladesh,
Colombia, and Venezuela.
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Fig. 2. Soybean grains export market to the three major players

Fig. 3. Soybean meal export market of the three major players

When we analyze Figure 3 is possible to observe that in soybean meal China
does not appear as a top importer. The country prefers buying grains and aggregate value in Chinese soil because it has a developed industry in this area.
The Chinese issue is the demand that is huge due to its population. We can
observe that Thailand and Vietnam are a common market between Brazil and
the United States, while Italy, the Netherlands, and Spain are common between
Brazil and Argentina. The United States, in general, attends the near markets in
Latin America, and Canada. Argentina appears with more strength in this case
selling its soybean meal to Malaysia, Poland, the United Kingdom, for example.
Brazil exports the soybean meal most to Europe.
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Fig. 4. Soybean oil export market of the three major players

Finally, when we analyze Figure 4 is clear that Argentina is the major exporter. In numbers, the country is responsible for 63.6% of what the three major
exporters send for ten top major importers. Argentina and Brazil compete directly for the same market, while the United States commercializes in secondary
markets that include Canada, Dominican Republic, Mexico, and Nicaragua. India is the major importer of soybean oil, in 2014 the country was the major
commercial partner of Argentina and Brazil with 43.4% of exportations.
3.3

Factors that Influence Soybean Trade

Countries are searching for competitive advantages and if they have an efficient
industry to aggregate value to the agricultural products, they will go buy soybean grains rather than processed products. When we analyze prices of soybean
products there is a striking difference. In 2014, for example, the average price
of soybean grain FOB according to Chicago Trade Board was US$ 492.50 to
soybean grain ton, US$ 482.24 to soybean meal ton and US$ 833.6 to soybean
oil ton [14]. Furthermore, the transportation costs influence directly the volume
of soybean grains moved around the world. The transportation systems are controlled by trading companies and the high volume ensures transportation cost
reduction. Ocean rates from Brazil to Shangai in China reduced from US$ 42.12
in 2013 to US$ 37.57 in 2014 [10]. Table 1 compares the transportation costs
among the United States, Brazil and Argentina to Shangai in August 2014 [17].
As can be seen in Table 1, Brazil has a slight advantage of the freight rate
when to compare Argentina and the United States, however, its internal transportation cost is higher. If we compare the soybean oil with soybean grain and
soybean meal, we realize that seen more interesting to buy grain and not soybean
oil for the importer countries. Note that soybean meal is a residue of soybean oil
extraction, therefore its price is almost the same of grain. Table 2, summarize the
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Table 1. Transport costs
Argentina Brazil United States
Cargo mean quantity (ton)
Nautical miles
Total voyage (days)
Freight rate (US$)

60,000 66,000
11,186 11,031
66.5
65
55.062 45.68

56,000
9,977
60
56.67

comparison of transportation and commodity cost for the United States (more
expensive) to show the difference between soybean grain and oil [14,17].
Table 2. Comparison between soybean grain and soybean oil
Grain

Oil Difference

Price (US$)
492.54 833.66
Freight rate (US$) 56.67 111.58
Total (US$)
549.21 945.24

4

69%
96%
72%

Conclusions and Outlook

In this paper, we used UCINET software to produce the supply network for
soybean trade. Our analysis considers the volume of exportation between three
major exporters and its top ten major importers. In this research, we focus on
analyzing the relationships in the networks considering the size of the player and
the strength of relationships through the size of the link between countries. The
tools are based on social network analysis and can be pretty useful in the study
of enterprises or organization’s relationship. As the work is exploratory, we only
focus on the graphic network relationship, leaving SNA social network analysis
measures for further studies.
Through this analysis, we conclude that commodities and transportation
prices are the main factors in soybean trade. The countries prefer to pay less
for raw material and afterward process it in own country. The major reasons for
that are the low transportation cost between origin port and destinations, and
the difference between the price of soybean grain and of soybean oil. However,
this work represents only a preliminary attempt to establish such a link.
Soybean is the main product to animal nutrition and has a huge market for
the grains and sub products like edible oil for human consumption. Therefore,
study the characteristics of this market, process and logistics are essential to
creating a supply chain that is more efficient, and without losses and wastes.
Furthermore, the next steps of this research will be to conduct a study evaluating the impact of logistics on the competitiveness of the soybean supply chain
analyzing the countries involved.
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