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Abstract: This paper examines the global soybean market in a holistic way, analyses the land use and other historical
determinants of soybean exports, such as labour and capital endowments, soybean productivity, international prices
and demand conditions through an empirical model. In addition, it pays particular attention to the role of leading ex-
porters in the export changes and the nature of the connections between them in an interrelated system. The results
suggest that the productivity per hectare and the land used to harvest soybeans are the main factors explaining soybean
exports in a global context. The analysis also reveals that Brazil, the current market leader, positively influences the other
exporters. On the contrary, minor exporters such as Ukraine, Paraguay, or Canada present competitive relationships
with the major exporters. The nature of the relationships between the exporters and the pressure on natural resources
highlight the importance of government involvement in developing joint strategies that ensure the growth of this sector

and the achievement of United Nations Sustainable Development Goals.
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The size of the international soybean trade, the geo-
graphical concentration of exporters and importers and
its connection with socio-environmental problems have
positioned this commodity on a progressively central
spot in the discussion regarding sustainable agriculture
(Jia et al. 2020). Soybean is one of the most important
agricultural commodities for international trade. Al-
though most soybeans are pressed or crushed to obtain
derived products, soybeans are also widely traded in the
form of grains as an intermediate input. Thus, this
product, which has a high geographical concentration
in its production, is not consumed where it is produced.
Its trade generates linkages between distant places and
between different actors of the global soybean system.

Since the second half of the 1990s, the production
of soybeans has experienced the greater average growth

among the other major crops in the world. Neverthe-
less, this product has been the only crop with a bigger
advance in land use than in yields per hectare, generat-
ing important changes in land use patterns (Figure 1).

Over the last two decades, global soybean trade has
also increased threefold. As a result, soybeans are cur-
rently the most traded agricultural commodity. This
growth has been mainly driven by the positioning
of China as the main importer worldwide.

However, meeting the global demand has relied
on a small group of countries. The lack of new competi-
tors in the global soybean market and the geographical
concentration of exporters and importers suggest the
existence of interconnections or relationships among
these exporters. Nonetheless, this high concentration
is committing the sustainable development in specific
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Figure 1. Cumulative average growth rate (%) of the har-
vested areas (ha), production (metric ton), yield (kg/ha),
and exports (metric ton) of main crops at the world level,
1996-2017

Source: Own elabouration based on data from FAOSTAT
(2019)

geographical areas due to the association of soybean
production to environmental problems, such as defor-
estation and greenhouse gas emissions (Boerema et al.
2016; Herzberger et al. 2019).

The increasingly important role of soybean trade
in the world economy and sustainability issues has at-
tracted great interest. The dynamics of this commodity
have been extensively studied within the literature. Most
previous works have focused on the main determinants
affecting demand growth (Tilman and Clark 2014).
Another important part of the literature has studied
productivity through the analysis of efficiency in yields
and harvesting areas (Sanders et al. 2014). Other schol-
ars have centred on the dynamics of the soybean trade
of a particular exporter (Goldsmith and Hirsch 2006)
or a group of them (Larson and Rask 1992). Recently,
the focus has been on the environmental costs of the
accelerated growth of soybean production and exports
(Deininger 2013) and the governance and sustainability
of the soybean supply chain (Jia et al. 2020).

Regardless of the vast amount of research on this topic,
aholistic assessment that includes all the players involved
in the global soybean market and an explicit analysis
of the drivers of export growth through cross-country
comparisons have not yet been explored. Furthermore,
little is known about the potential influences of the
interconnections between exporting countries in the in-
terrelated system that forms the world market. However,
the exploration of the international market's countries
behaviour and their relationships might be crucial for
the effectiveness of actions aimed at promoting exports
while reducing the socio-environment problems derived
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from soybean trade in a global context [protecting the
planet and favouring the achievement of United Nations
(UN) Sustainable Development Goals].

Hence, this paper extends the literature by using
a framework that assesses the determinants of changes
in soybean export shares, considering all the exporting
countries and the interconnections that exist between
them within the global system. From a methodologi-
cal perspective, our model evaluates drivers related
to land-use change and other historical determinants
of soybean exports. It also allows objective cross-
country comparisons, identifying whether an increase
in the export share of one country will affect the ex-
port share of the rest of the countries that belong to the
global soybean market system. From an empirical
point of view, the novelty of our analysis is noteworthy
since it contemplates all the export shares in the world
during 22 vyears. Therefore, unlike previous works,
our approach offers a complete picture of the drivers
of soybean exports worldwide by taking into account
all the exporters and the connections between them.

MATERIAL AND METHODS

The literature offers a wide variety of approaches
to empirically assess the competitive performance
of a country in the international market of a sector
(Deodhar and Sheldon 1997; Carraressi and Banterle
2015). Among them, trade-based measures have been
the most commonly used methods. One of these meth-
ods is the export market share (EMS) index (Larson
and Rask 1992; Seccia et al. 2015). This index differs
from other indicators since it evaluates the export per-
formance of a country for a particular sector compared
to the world exports, while the revealed comparative
advantage assesses the country's export specialisation
in a sector, and the net export index considers whether
imports affect the competitive performance or not.

The EMS index used in this paper is calculated
as follows:

X.
EMS,;, =+ (1)
th
where: EMS — export market share of the country i
in year £ X, — soybean exports of country i in year ¢
X, — world soybean exports at time £; i — Argentina,

Brazil, Canada, Paraguay, Ukraine, the United States,
rest of the world (ROW).

The current study is based on data from 1996
to 2017. The UN Comtrade Database (2019) is used
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as the data source for soybean exports. This database
provides export data for each country/year in current
US dollars (USD). To obtain the values of the soybean
exports in constant prices, we used the value added de-
flator in agriculture (with the base year 2010). This
deflator was obtained by dividing the current agri-
culture value added by the constant agriculture value
added, with data that were taken from the World De-
velopment Indicators (World Bank 2019).

Table 1 exposes that although there have been
changes in the six main soybean exporters, no other
significant competitor appeared within the global sys-
tem across these years. However, these countries did
not have the same performance. The most important
change corresponds to the cases of the United States
and Brazil. While the former was the leading export
in 1996, the latter was the leader in 2017, controlling
almost 50% of the market.

To empirically examine the determinants of soy-
bean market shares and the interconnections among
all exporting countries in the global market, the
specification proposed relies on theories and em-
pirical evidence on competitiveness, productivity,
and international trade (Jambor and Babu 2016; Na-
rayan and Bhattacharya 2019). Following authors
such as Marquez et al. (2003), Fernandez-Nuiiez and
Mirquez (2014), the model also includes the relation-
ships between the different export players worldwide
to detect patterns of competition or complementarity
between them, giving a new perspective to understand

Table 1. Export shares in world soybean trade, 1996-2017

Cumulative

Countries 1996 2017 average growth

(%) (%) rate of exports

1996-2017 (%)
Argentina 8.23 3.83 -3.41
Brazil 14.05 49.73 5.91
Canada 1.65 2.34 1.60
Paraguay 4.03 3.67 —-0.42
Ukraine 0.02 1.97 24.04
United States 67.59 34.06 -3.07
Rest of the world*  4.43 4.40 -0.03

*Rest of the world groups together the exports of the rest
of countries that are part of the global system but that are
not analysed individually because their soybean exports
represent less than 1% of total exports

Export values are expressed in constant 2010 million USD
Source: Own calculation based on UN Comtrade Database
(2019) and World Bank (2019)

this market and providing a complementary approach
to traditional gravity models. For some applications
of the gravity model to specific agri-food product, see
Dal Bianco et al. (2016), Gouveia et al. (2018), Nsabi-
mana and Tirkaso (2020). The equation for our model
is the following:

InH,;, = By+ B, InLAND,, + B, InPK;, +
+B3InYIELD, + B, In PRICES,, +
+BsGOV,, + BcTARIFF, + B, InE, + (2)
n-1

+PBg InGDPpc;, + Z BolnH,, y+py
k=1

where: H, — export market share of each main exporter i
(Argentina, Brazil, Canada, Paraguay, Ukraine, the United
States) relative to the export share of the rest of the world
(ROW), that is, H, = EMS,/EMS,,,.; LAND, — land
endowments; PK, — physical capital per employment;
YIELD,, - land productivity; PRICES, — export prices;
GOV” — government support; TARIFF”— Chinese tariffs;
E, — world soybean exports; GDPpc,, — gross domestic
product per capita; k — all the countries of the system
except ROW; u, — error term.

In Equation (2), the dependent variable reports
whether a country gained or lost EMS and compares
a country's performance with the ROW in the same
market. The relative share of the ROW is considered
as a reference due to its stability over time. In addition,
since our system is defined as a zero-sum game, the
complementarity or competitiveness among the coun-
tries can be detected through this approach.

The set of explanatory variables includes:

— Traditional factor endowments. In particular, land
endowments (LAND,) and physical capital per em-
ployment (PK, ). While the former is a very important
factor for soybean production, the latter is a deter-
minant for improving production efficiency (Huff-
man 2001). The data were collected from the Food
Agriculture Organisation (FAOSTAT 2019) and the
International Labor Organisation (ILOSTAT 2019).

— A variable to measure land productivity (yields).
The volume of soybeans produced per hectare is in-
cluded in the model (YIELD,). Since in this sector,
land productivity has been closely related to the
use of genetically modified seeds (GMS) (Saha
et al. 2014), the increases in the volume of produc-
tion per hectare could also give some information
on the adoption of this type of technology in soybean
harvesting processes. The data were obtained from
FAOSTAT (2019).
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Table 2. Description of variables and sources

Variable Description Data source Expected sign
natural log of the share of soybean seed harvested area
InLAND,, in the country area, relative to the world average (ha) FAOSTAT (2019) (+)
InPK natural log of the net capital stock per agricultural employment FAOSTAT (2019) +)
it in each country relative to the world average (million USD/person) ILOSTAT (2019)
natural log of the productivity of the land used to harvest soybean
InYIELD, seeds in each country, relative to the world average (metric ton/ha) FAOSTAT (2019) (+)
InPRICES,, real effective exchange rate (constant 2005 USD) UNCTADstat (2019) (=)
producer support estimates as a percentage of gross farm receipts
(million USD); a positive (negative) sign of this variable indicates
GOV, that tariffs and taxes to the export of agricultural products OECD (2019) )
impacted positively (negatively) to the government support
dummy variable; it takes the value of 0 if China imposed
TARIFE, a tariff on the soybean seed imports and 1 if there were no tariffs WTO (2019) )
natural log of the soybean export share of each exporter,
relative to the exp.or.t share of rest of .the world,. at th.e time t—.l UN Comtrade Database
InH (constant 2010 million USD); a positive (negative) sign of this (2019) (+)
ht-1 variable indicates that an increase of the relative share of one exporter World Bank (2019)
in the year t—1 encourages the increment (decrease) of the relative
share of the exporter considered as dependent variable at time ¢
natural log of the global soybean seed exports UN Comtrade Database
InE, (constant 2010 million USD) (2019) +)
World Bank (2019)
InGDPpc, natural log of the gross domestic product per capita, relative World Bank (2019) (=)

to the world average (constant 2010 million USD)

Source: Own calculation based on FAOSTAT (2019), ILOSTAT (2019), OECD (2019), WTO (2019), UNCTADstat (2019),

UN Comtrade data (2019) and World Bank (2019)

— Export prices. The prices in international trade
(PRICES,) are included through the real effective
exchange rate (Jenkins 1996). The prices were taken
from the UN Conference of Trade and Development
(UNCTADstat 2019).

— Demand and capacity. The income per capita of each
country (GDPpc,) is used as a proxy for the domes-
tic demand of the main soybean exporters, whereas
world soybean exports (E) is considered to mea-
sure the size of the world market (Helpman 1981).
On the other hand, given that government policies
could influence the exports of agricultural products
(Jambor and Babu 2016), a variable to measure the
agricultural support is added to the model (GOV).
Finally, we also include Chinese tariffs (TARIFF,)
to analyse the role of trade barriers in this market.
The data were collected from the World Bank (2019),
UN Comtrade database (2019), Organisation for
Economic Co-operation and Development (OECD
2019) and World Trade Organisation (WTO 2019).
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— Relationships between the exporters of soybeans. Fol-
lowing Fernandez-Nuiiez and Marquez (2014), we use
the lagged value of the relative share (relative to RWO)
of each exporter to measure these interactions

n-1
{Z PolnH,;, , J
k=1

A positive sign suggests a complementary relation-

ship between the exporters. On the contrary, a nega-

tive sign indicates a competitive relationship.

Definitions and more details for these variables are
presented in Table 2.

RESULTS AND DISCUSSION

The results of the estimation of Equation (2) for the
exporting countries in the period 1996—-2017 are shown
in Table 3. We estimate the proposed system of equa-
tions using the seemingly unrelated regression (SUR)
model. SUR estimates one equation for each country
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Table 3. Seemingly unrelated regression estimations of Equation (2)

Mayor exporters Minor exporters
Variable - - -
Argentina Brazil United States Canada Paraguay Ukraine
1.157 1.300** 3.718%%* -0.081 0.516* 1.892%**
InLAND, (0.727) (0.548) (0.391) (1.677) (0.305) (0.302)
InPK 0.179 -0.434* 1.134*** -1.438 -0.285 -1.128
it (0.112) (0.243) (0.347) (2.334) (0.387) (1.272)
3.234%%* 0.972 -0.231 2.518% 1.522%** 0.933
InYIELD, (0.301) (0.598) (0.388) (1.007) (0.160) (0.724)
—-0.004 -0.082 2.088%** 4.141%** 0.018 -1.285
InPRICES.
nPRICES, (0.362) (0.439) (0.591) (1.594) (0.531) (1.521)
Gov -0.003 -0.014* -0.003 —0.152%** 0.093 —-0.365
it (0.008) (0.008) (0.019) (0.058) (0.065) (0.026)
-0.328 —-0.370** 0.388*** 0.112 —0.405%** 0.857*%
TARIFF,
it (0.215) (0.215) (0.132) (0.459) (0.085) (0.476)
InE 0.018 0.250 -0.186 -0.218 —0.345%** -0.462
t (0.411) (0.194) (0.236) (0.621) (0.130) (0.767)
InGDPpe 2.560 —4.903%** —16.298*** 1.341 0.308 —1.982
P, (1.712) (1.436) (5.054) (11.305) (0.716) (1.695)
In EMSArge”ﬁ”ﬂ:t—l 0.335** 0.117 0.298*** 0.295 -0.045 -0.218
EMSpow 11 (0.144) (0.920) (0.062) (0.246) (0.070) (0.220)
In EMS prait e1 0.526* -0.352 0.516*** 2.266*** 0.399*** 0.211
EMSpow 1-1 (0.281) (0.215) (0.183) (0.585) (0.102) (0.551)
In EMSypitea States, t—1 -0.105 —-0.095 -0.126 0.189 -0.059 0.245
EMSgow 11 (0.210) (0.124) (0.147) (0.406) (0.089) (0.380)
In EMSCﬂ"ﬂdﬂ» -1 —-0.233** -0.152 0.157 0.120 —-0.046 0.593%**
EMSpow 11 (0.105) (0.093) (0.047) (0.182) (0.045) (0.155)
In EMSPﬂmgWyy -1 -0.373 —-0.092 —0.485%** —1.047** 0.250** 0.592
EMSpow 11 (0.312) (0.132) (0.112) (0.505) (0.107) (0.428)
In EMSUkmi'lev -1 —0.082%** 0.025* —-0.006 —-0.130%** -0.012 -0.110*
EMSpow +-1 (0.028) (0.139) (0.011) (0.492) (0.009) (0.058)
R? 0.935 0.927 0.860 0.932 0.929 0.979
X 453.720 350.950 155.680 339.430 357.890 1119.960
P-values 0.000 0.000 0.000 0.000 0.000 0.000
*, #*, ***Statistical significance at levels of 10%, 5%, and 1%, respectively; EMS — export market share; ROW — rest of the
world

Standard errors (SE) are in brackets; Breusch-Pagan test of independence: Chi? (15) = 34.460 and P-value = 0.0029 indicate
that the null hypothesis of independence is rejected, and these equations must be estimated as a system; 22 observations
and 14 parameters

For the explanation of variables, see Table 2

Source: Own calculation based on the data source presented in Table 2
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and lets to test some joint contrasts. The analysis is di-
vided into two parts. First, to examine every country's
behaviour, the estimations for each regression block
are considered. Secondly, the global system is analysed.

Results by country. Overall, the results are well fitted
in terms of significance. Regarding the major export-
ers, while the expansion of harvested areas is positive
and significantly related to the export shares of Bra-
zil and the United States, this variable is not significant
for Argentina, whose relative export share is strongly
linked to the productivity of the land. In addition, Bra-
zil and the United States are also negatively influenced
by domestic demand. Physical capital and the tariffs
imposed by China have an opposite effect on their ex-
port shares: positive for the United States and negative
for Brazil. Finally, government support also impacts
negatively on the Brazilian exports, while prices have
a positive result for the United States.

For the minor exporters, the land endowment is de-
terminant for the export shares of Paraguay and Ukraine,
but it is not significant for Canada. By contrast, the pro-
ductivity of the land is positive and significant for Para-
guay and Canada. Table 3 shows that minor exporters
are not significantly influenced by the improvements
on physical capital and domestic demand.

In summary, although each exporter has its own driv-
ers, there are similarities between them: their increases
in exports are mainly linked to land endowments and
the productivity of these lands, bringing important en-
vironmental problems such as deforestation.

Relationships between all the exporters. Accord-
ing to Table 3, the relationships between the exporters
are important drivers of changes in the global soybean
market. Specifically, highly significant interactions
of the relative share of Brazil (in the previous year) with
the relative share of the rest of the exporters are detect-
ed. The positive and significant signs of this variable
for all the countries, but Ukraine, indicates a comple-
mentary relationship between the current leader of the
market and the rest of the countries. By contrast, sig-
nificant and competitive relationships of minor export-
ers among them or with some of the major exporters
are found. In particular, Canada has negative intercon-
nections with Argentina and positive with Ukraine,
while Paraguay's result suggests a competitive relation-
ship with Canada and the United States. In the same
way, we obtain evidence that Ukraine competes with
Argentina and Canada. Then, these three countries
have increased their participation within the market
by capturing the relative export shares from the other
countries that belong to the system.
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The global system. Finally, Table 4 summarises the
results of the conjoint significance analysis performed
with all variables used in the SUR model, but this time
from a global perspective.

Based on these outcomes, the productivity of the
land is the most important driver of export shares
in the global market, followed by land use. Further-
more, given that the technology commonly adopted
to improve the productivity per hectare is associated
with GMS (which can grow in any type of soil), this
strategy also contributes to the expansion of soybean

Table 4. Ranking of statistical significance of the explan-
atory variables of the seemingly unrelated regression
model (Wald statistic)

Variable X P-value Ranking
lnYIELDl.[ 205.610 0.000%** 1
lnLANDit 104.910 0.000%** 2
TARIFFM 55.720 0.000%** 3
EMSPamguuy, t-1
Inf ——— 47.510  0.000*** 4
EMSROW, t-1
EMSBmzil, t-1
Inf —— 41.660 0.000%** 5
EMSROW, t-1
EMSArgentinu, t-1
In| ——— 34.730  0.000*** 6
EMSROW,tfl
lnGDPpcit 26.400 0.000%** 7
EMSCcmada, t-1
Inf — 23.430 0.001%** 8
EMSROW, t-1
EMSLIkmine, t—1
- 22.580 0.001%** 9
EMSROW, t-1
lnPRICESl.t 18.920 0.004*** 10
lnPKiZ 16.540 0.011** 11
GOVl.t 14.870 0.021** 12
lnEt 11.380 0.077* 13
EMSLInited States, t—1
1.900 0.928 14

EMSROW, t-1

*, **%, ***Statistical significance at levels of 10%, 5%, and
1%, respectively; EMS — export market share; ROW — rest
of the world

For the explanation of variables, see Table 2

Source: Own calculation based on the data source presented
in Table 2
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cultivation to forest areas. Therefore, the accelerated
growth of the international trade of this product world-
wide has been based on land-use changes.

To a lesser extent, the interactions of the relative
export shares of Paraguay and Brazil are also relevant
to explain the changes in the export shares of the
other exporters: when their relative export shares im-
prove in a given year, the other countries gain market
share in the following year.

Discussion. Although there have been changes in the
leadership of the international soybean market, the ex-
porting countries remain the same over the years. This
occurs despite the modernisation of the soybean com-
plex that has been carried out mainly in Argentina and
the United States and has positioned them as the major
exporters of soybean oil and meal above soybean seeds.

Our empirical results suggest that soybean exporters
did not follow the same pattern to increase or main-
tain their participation within the market. However,
in a global sense, the main variables that stand out
as key drivers of the soybean export changes are related
to the use of land for soybean production and the inter-
connections between the different exporters.

This finding is in line with several studies that also re-
port land use increases due to the role of international
soybean trade (Secchi et al. 2011; Hausman 2012; Boer-
ema et al. 2016; Santeramo et al. 2021). The rapid surge
of global soybean production, caused by the growing
demand for biofuels, soybean meal for animal feed and
cattle ranching, has produced changes in land use pat-
terns. The expansion of cropland is occurring through
grassland conversion, deforestation, and recently by the
expansion of soybeans to non-cultivated ecosystems,
generating great concern for preserving natural re-
sources. Hence, the environmental effects of soybean
expansion derive mainly from the impact of agrochemi-
cals on biodiversity and the effects of deforestation, such
as carbon loss and the decrease in the level of water flow
that contribute to the acceleration of climate change (Jia
et al. 2020). However, it is important to clarify that the
harmful impacts of the expansion of soybean cultiva-
tion have not similarly affected all exporting countries.
In this sense, the strongest environmental impacts oc-
cur in regions like the Brazilian Cerrado and Matopida
and in the Argentine and Paraguayan region of Gran
Chaco (Boerema et al. 2016; Capaz et al. 2020).

Additionally, all of these exporting countries, but
Ukraine, have adopted the GMS technology, improv-
ing their productivity but also expanding their harvest-
ed areas, as modified seeds can be grown in any type
of soil (Hausmann and Klinger 2007; Saha et al. 2014).

However, the adoption of GMS also generates changes
in the production costs and international prices of some
exporters. Similarly, the modernisation of the soybean
complex affects government support and the expan-
sion of infrastructure dedicated only to soybeans. This
situation is reflected in Table 3, although the values are
not significant for all the countries.

On the other hand, it is important to highlight the
positive and significant influence of Brazil on the ex-
port shares of Argentina, the United States, Canada
and Paraguay, indicating a complementary relationship
between the current leader of the market (Brazil) and
these countries: as the market leader's export share
grows, the shares of these exporters also benefit.

The interconnections between the analysed coun-
tries, particularly the complementarity between major
exporters, suggest that the high geographic concentra-
tion of exports will continue in the coming years, which
could compromise the global supply chain of this prod-
uct and deepen the threat that land-use changes rep-
resent for sustainable development. Therefore, there
is an urgent need of developing strategies to mitigate
the socio-environmental problems within a collabora-
tive framework between the governments of the main
exporters of soybean worldwide. In this way, it would
be possible to shape joint guidelines that provide insti-
tutional instruments to promote soybean production
and international trade without compromising sustain-
able development.

CONCLUSION

This paper analyses the soybean export worldwide
with a holistic scope and explores its drivers through
cross-country comparisons. Furthermore, it investi-
gates the existence of competition or complementarity
between the exporters.

Our study highlights the extreme concentration
of soybean exports in a reduced number of countries
during 1996-2017. Furthermore, the analysis shows
that this market has experienced a redistribution rath-
er than shifts in its composition, as no other country
entered the market in a significant way. This redistribu-
tion is mainly associated with the consolidation of Bra-
zil as the most important exporter of soybean in recent
years, to the detriment of the United States and Argen-
tina. Paraguay has lost participation within the mar-
ket regarding the minor exporters, while Canada and
Ukraine have increased their importance in this sector.

To provide a deeper understanding of the changes
detected in the EMS of the analysed countries, an em-
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pirical model based on productivity and international
trade theories is proposed. The results indicate that
the international soybean trade is highly dependent
on land use. In addition, the assessment of the rela-
tionships between exporters reveals that the growth
of Brazil's export share encourages the presence of the
rest of the exporters in the global market. Besides, mi-
nor exporters show competitive relationships between
them and with Argentina and the United States.

These findings are in line with the existing debate
on the environmental cost generated by the expan-
sion of soybean production and exports to satisfy the
global demand for meat, animal feed and biofuels (Sec-
chi et al. 2011; Hausman 2012; Boerema et al. 2016;
Santeramo et al. 2021). But our analysis also sheds light
on another dimension of this trade-environment is-
sue: there is a high degree of complementarity among
the leading exporters of soybeans who have adopted
land use expansion as their main strategy to maintain
or gain participation in the global market. Thus, the de-
tection of the interconnections among countries at the
world level opens the door to think about possible col-
lective actions between the main exporters to alleviate
the pressure that soybean international trade is exert-
ing on natural resources.

Consequently, there is an urgent need for the export-
ers to develop public policies that promote the adoption
of technologies and mechanisms to satisfy the demand
without compromising natural resources, such as regula-
tions based on the improvement of productivity (Paleari
2017) or forest conservation programs (Rochedo et al.
2018) with a particular focus on the regulation of soy-
bean cultivation in forest areas. It is important to high-
light that collective and global measures are necessary
since the consequences of the mismanagement of soy-
bean international trade affect producers and exporters
but could compromise global welfare and the fulfilment
of the Sustainable Development Goals within the soy-
bean production and trade system. However, the interre-
lation between the exporters found in this paper suggests
that these strategies and policies should be framed within
a collaborative strategy between the governments of the
countries involved in soybean production and exports,
especially between those countries with the higher level
of land-use changes: Argentina, Brazil, and Paraguay.

Finally, as future research, the paper makes explicit
the significance of the interconnections among the
leading exporters of soybeans at the world level, pro-
viding further encouragement to explore empirical and
theoretical foundations of the determinants of these
interconnections.
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