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ABSTRACT

In the past 50 years, South America has emerged as the dominant world
producer of soybeans, a crop of no significance in the region before the
middle of the 20" century. As of the crop year 2019/2020, Brazil and
Argentina produced 176 million tons which is over half of all world pro-
duction and these two countries alone will also account for 57 per cent
of all Soybeans exported in international trade. How this new agricultural
product evolved in these two principal regional producers is the aim of this
study. Here we attempt to examine the historical evolution of soybean pro-
duction in Brazil and Argentina and try to show the unique patterns of
production in each of the two crucial states.
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RESUMEN

En los ultimos cincuenta anos, América del Sur se ha convertido en el
principal productor mundial de soja, un cultivo sin importancia en la
region antes de mediados del siglo XX. A partir del afio de cosecha
2019/2020, Brasil y Argentina produjeron 176 millones de toneladas, que
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es mas de la mitad de toda la produccién mundial y estos dos paises por si
solos también representaran el 57 per cent de toda la soja exportada en el
comercio internacional. Cémo evolucioné este nuevo producto agricola en
estos dos principales productores regionales es el objetivo de este estudio.
Aqui intentamos examinar la evolucién histérica de la produccién de soja
en Brasil y Argentina y tratamos de mostrar los patrones unicos de
produccién en cada uno de los dos estados cruciales.

Palabras clave: agricultura, Brasil, Argentina, soja

1. INTRODUCTION

In the past 30 years, South America has emerged as the dominant world
producer of soybeans, a crop of no significance in the region before the
middle of the 20" century. Brazil has now emerged as the world’s leading
producer, having replaced the United States in the past several crop years
(see Figure 1). As of the crop year 2020/2021, it is estimated that the South
American region will produce 195 million tons of soybeans, or 51 per cent
of world output of this important oilseed. Of this total, Brazil and
Argentina will produce 184.5 million tons or 93 per cent of the South
American production. These two nations also account for 55 per cent of
all soybeans exported in international trade. Brazil alone has recently sur-
passed the United States in most years as both the world’s largest producer
of soybeans and it has also been its largest single exporter in the past half-
decade (USDA, Uruguay Oilseeds, March 2019, p. 1; USDA, Bolivia
Soybeans, June 2019, p. 1; USDA, Oilseeds, October 2019, Table 7;
USDA, Oilseeds, March 2019, p. 1). How this new agricultural product
evolved in the two principal South American regional producers is the fun-
damental issue explored in this essay. Here we examine the historical evo-
lution of soybean production in Brazil and Argentina and show the unique
patterns of production in each of these two nations and how the move to
soybeans fit into their larger agricultural development in the recent period.

2. LATIN AMERICA IN THE WORLD SOYBEAN MARKET

Soybeans represent one of humanity’s oldest staples, being domesti-
cated by the Chinese probably 5,000 years ago. Although it was a staple
food for Asian civilisations, its large-scale cultivation in the West occurred
only in the 20" century (Masuda and Goldsmith 2009, pp. 143-162; Lee
et al. 2011). In this century, soybeans has emerged as the fourth largest
grain or oilseed in the world, behind corn, wheat and rice (FAOSTAT).
In the last 20 years, the countries of the southern cone of Latin America
(Brazil, Argentina, Uruguay, Paraguay and Bolivia) have become one of
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FIGURE 1
Soybean Production and Exports of Brazil and the USA, 2007/08 to 2020/21.
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Source: USDA Oilseeds (July 2020), Tables 17-19.

the main soybean and oilseed supply centres in the international market.
During this period, these five South American producers increased their
share from 31 to 57 per cent of world production (see Table 1). This region
would also dominate international exports of soybeans by an even larger
ratio. Of the 149,000 soybeans exported to the international market in
the crop year of 2019/20, Brazil, Argentina and Paraguay alone accounted
for 61 per cent of the total (USDA, Oilseeds, December 2019, p. 14,
Table 7).

Whereas the United States dominated production until the 21% century,
the South American producers have emerged as the primary region of pro-
duction. Brazil at the end of the 2010s equalled or surpassed the U.S. pro-
duction in most years with Argentina in third place. The three other
leading South American producers were Paraguay, Bolivia and Uruguay
all being among the world’s largest producers (see Table 2).

The South American also exported over half of all soybean oil and soy-
bean cake processed from the raw bean. Brazil, Argentina, Paraguay,
Bolivia and Uruguay accounted almost two-thirds of soybean meal and
of soybean oil sold into the international market (see Table 3).

Brazil's share of the processed soybean market is relatively small com-
pared to the country’s position in bean production and export. This differ-
ence is also due to Brazil's need of soybean meal for animal feed for its
large national production of pigs and chickens. Thus Brazil consumes
over half of its production, while Argentina consumes only a tenth of its
output. In the case of soybean oil, Brazil in the crop year 2019/2020 was
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TABLE 1
Total world production of soybeans and Southern Cone countries soybeans production
1996 and 2019 (1,000 tons).

Country 1996 2019 Increase
Argentina 12,448 53,000 40,552
Bolivia 867 2,800 1,933
Brazil 23,167 123,000 99,833
Paraguay 2,395 10,200 7,805
Uruguay 1,316 2,200 884
South America 40,193 191,200 151,007
World 130,193 337,480 207,287
% South America 31% 57%

Source: FAOSTAT and USDA, World Agricultural Production, December 2019, p. 24, Table 11 for 2019/
2020 estimate.

only the fourth largest producer, practically equal to the output of
Argentina. But Brazil exported only 1 million tons, against 6 million
tons of meal exported from Argentina (USDA, Oilseeds, July 2020, p. 12,
Table 4). The difference can be explained by the high consumption of soy-
bean oil in Brazil, which reached 7 million tons in this crop year. Oil con-
sumption in Brazil is essentially based on soybean oil, which represents
over 90 per cent of the national consumption of edible oils. In
Argentina, the consumption of soybean oil is minimal, as it traditionally
consumes nationally produced sunflower oil (see Table 4).

3. EVOLUTION OF SOYBEAN PRODUCTION IN SOUTH
AMERICA—BRAZIL

In Brazil, soybeans were first grown in the South of the country at the
beginning of the 20" century. It was produced on small farms and was
intended for animal feed and also used as a rotation crop with wheat.
With the expansion of wheat cultivation in this temperate area in the
1960s, there was intensification of soybean production. It was also stimu-
lated by the rapid growth of poultry and pig farming in this region which in
turn became a major zone for world chicken exports in the coming dec-
ades!. It was at this point that the investments in the research of the

! MAPA. In 2019, the South Region (Paran4, Rio Grande do Sul and Santa Catarina) was the
largest exporter of meats from Brazil, accounting for 48 per cent of the total of meat exports,
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TABLE 2
Soybeans: world supply and distribution 2020/2021 (1,000 metric tons).
Exports
Countries/ Ending Soybean Soybean
regions Production | Imports Exports stocks* meal oil
Brazil 131,000 83,000 23,270 16,300 1,050
United 112,536 55,792 11,560 12,020 1,089
States
Argentina 53,500 3,600 6,500 26,400 29,650 6,000
China 17,500 96,000 27,245
India 10,500 1,870
Paraguay 10,250 6,300 2,450 672
Canada 5,800 3,850
Bolivia 2,900 345
Uruguay 2,350
European 14,900 1,567 825
Union
Mexico 6,100
Others 16,184 37,423 6,138 5,033 5,211 1,939
Total 362,520 158,023 | 161,580 95,074 67,501 11,920
Cone Sul (2) 200,000 3,600 95,800 49,670 45,950 8,067
Participation 55% 2% 59% 52% 68% 68%

Source: USDA, Oilseeds: World Market and Trade, July 2020, Tables 7-9; and USDA, World Agriculture
Production, May 2020, Table 11 for Bolivia & Uruguay.
Notes: *Stocks are unsold soybeans remaining after domestic consumption and exports.

Brazilian national agricultural research centre Embrapa [Empresa
Brasileira de Pesquisa Agropecudria] led to the «tropicalisation» of soybeans
which would open up the Centre-West region to large-scale soybean farm-
ing. This was a new variety of soybean cultivar designed for tropical cli-
mates. For the first time in history, the beans could now be successfully
planted in the low latitude regions between Capricorn and the equator.
This achievement began to be noticed by the market by the 1990s
(Embrapa Soja).

with the Center-West second at 25 per cent. Moreover while the Center-West concentrated mostly on
cattle, the South devoted most of its resources on chicken exports, with Brazil being the largest
world exporter of this product. See MAPA, Agrostat Indicators at http:/indicadores.agricultura.
gov.br/agrostat/index.htm; (accessed 8 April 2020) and USDA (2020b, p. 13).
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TABLE 3
Soybean complex exports (cake, oils and grain)—1961-2018—in tons Cake, soybeans.

Countries/regions 1961 1970 1980 1990 2000 2010 2018
Argentina - - 289,756 5,208,961 | 12,930,671 | 24,952,347 23,468,437
Bolivia - - 24,153 58,398 628,560 1,000,051 1,548,503
Brazil 33,000 525,365 6,581,925 8,744,750 9,389,189 13,668,599 16,862,000
Paraguay - 27,972 72,795 93,499 410,757 1,004,097 2,517,782
Uruguay - - 9,579 1,000 - - 61
Total Southern 33,000 553,337 6,978,208 | 14,106,608 | 23,359,177 | 40,625,094 44,396,783

Cone
United States 614,390 3,660,351 7,024,495 4,565,054 5,936,337 8,354,882 10,230,107
Other countries 541,889 1,209,960 3,822,207 7,580,387 7,981,236 16,007,524 13,905,346
World 1,189,279 5,423,648 17,824,910 | 26,252,049 | 37,276,750 | 64,987,500 68,532,236
% Total Southern 3% 10% 39% 54% 63% 63% 65%

Cone
0il, soybean
Countries/regions 1961 1970 1980 1990 2000 2010 2018
Argentina - - 91,756 1,003,215 2,979,696 4,899,817 4,011,057
Bolivia - - 39 8,771 154,998 213,558 375,545
Brazil - 2,654 743,922 794,325 1,072,994 1,559,776 1,414,683
Paraguay - 1,209 4,600 9,005 98,199 252,642 691,322
Uruguay - - 17 - - 1,172 162
Total Southern - 3,863 840,334 1,815,316 4,305,887 6,926,965 6,492,769

Cone
United States 273,261 674,450 1,067,097 533,737 587,750 1,656,734 1,105,423
Other countries 117,331 442,197 1,288,635 1,389,832 2,312,241 2,284,527 3,974,695
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TABLE 3
Soybean complex exports (cake, oils and grain)—1961-2018—in tons Cake, soybeans.
(Cont.)

Countries/regions 1961 1970 1980 1990 2000 2010 2018
World 390,592 1,120,510 3,196,066 3,738,885 7,205,878 | 10,868,226 11,572,887
% Total Southern - 0% 26% 49% 60% 64% 56%

Cone
Soybeans
Countries/regions 1961 1970 1980 1990 2000 2010 2018
Argentina - - 2,699,858 3,214,440 4,122,890 13,616,013 3,539,907
Bolivia - - - 67,557 215,955 51,228 7,423
Brazil 73,270 289,623 1,548,883 4,076,804 11,517,260 29,073,200 83,605,198
Paraguay 265 - 235,307 1,410,500 1,795,768 4,658,608 6,028,678
Uruguay - - 8,964 26,568 - 1,968,195 1,357,879
Total Southern 73,535 289,623 4,493,012 8,795,869 17,651,873 | 49,367,244 94,539,085

Cone
United States 3,634,190 11,839,087 21,786,448 15,466,663 27,192,220 42,350,556 46,415,333
Other countries 465,708 498,154 597,861 1,614,248 2,533,688 5,598,062 11,770,048
World 4,173,433 | 12,626,864 | 26,877,321 | 25,876,780 | 47,377,781 | 97,315,862 | 152,724,466
% Total Southern 2% 2% 17% 34% 37% 51% 62%

Cone

Source: FAOSTAT.

Note (1): Southern Cone: Argentina, Bolivia, Brazil, Paraguay and Uruguay.
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Soybean oil: production, imports, exports and consumption (2019/2020) - thousands metric tones.

TABLE 4

Soybeans oil

Soybeans meal*

Domestic Domestic
Country Production Imports Exports consumption Production Imports Exports consumption
China 15,142 1,200 16,287 66,924 66,074
United States 11,077 771 10,659 44,904 12,338 33,385
Argentina 8,700 6,000 2,689 34,300 30,850 3,280
Brazil 8,400 1,100 7,350 33,950 15,400 18,575
European Union 3,021 350 950 2,455 12,561 19,000 31,192
India 1,440 3,500 4,950 6,400 5,350

Source: USDA, Oilseeds: World Markets and Trade, December 2019, Tables 8 and 9.
Notes: *In this crop year, Paraguay is expected to export 2.5 million tons of meal and Bolivia 1.7 million tons of soy meal.
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The evolution of soybean production in Brazil is part of the history of
the modernisation of Brazilian agriculture in general in the past half cen-
tury (Klein and Luna 2019). Initially, soybeans proved to be an ideal prod-
uct for wheat rotation (CONAB, Série Historica das Safras, Trigo). But in
1987, government wheat support was eliminated, and the result led to
declining wheat production. Soybean production, however, was not
affected due to exceptional rise in prices for this product that occurred
in the 1970s. The average price of soybeans in the 1970s was more than
twice the average price from the previous decade and by the 2010s
increased again (see Figure 2).

In this first phase of soybean expansion in the south of the country, cul-
tivars developed in the United States were used. But the high price of land
in the Southern states restricted its potential expansion. Thus, local farm-
ers (known as gauchos) began to look for cheaper land in agricultural fron-
tier areas such as the cerrado region in the Centre-West region of the
country. But North American cultivars did not adapt well to the more trop-
ical latitudes of the Centre-West region and no cultivars adapted to such
conditions existed in the world. Brazilian researchers at EMBRAPA, noting
the potential of the region, were able to create soybean cultivars adapted to
the local conditions (Dall’ Agnol 2016, p. 26; Klein and Vidal Luna 2018,
Ch. 6).

The exploration of the Centre-West also required innovative soil man-
agement given the quality of local soils. Embrapa helped to resolve the
problem of low fertility and high natural acidity of the Centre-West soils,
which made the use of the region commercially viable. The conquest of
the so-called Cerrado biome is one of the most important achievements
of the Brazilian agrarian sciences. In the Cerrado area, new technologies
such as crop «tropicalisation», soil correction, nitrogen fixation in
legumes, fertilisation and crop management allowed Brazil to transform
this very acidic and nutrient-poor lands into 139 million hectares of arable
land which has become one of the largest grain production regions in the
world (Alves and Da Silva e Souza 2007, pp. 56-67; Faleiro, F. G., and
Farias Neto, A. L. de 2008; Embrapa Comunicacoes. 2016; Klein and
Vidal Luna 2018, Ch.4).

In 1972, Brazil exports of soybeans showed a sudden expansion. From
then on, growth was explosive (see Figure 3). In the 1976/77 harvest, 6.9
million hectares of soybean were planted, and production reached 12 mil-
lion tons. By 2019, it was planted on 38.9 million hectares and yielded 121
million tons (CONAB, «SOJA», CONAB, Décimo levantamento).

Productivity has increased systematically during the past two decades,
and output increased at a faster rate than new land usage. Soybeans
were cultivated in a few key states, the two biggest being Mato Grosso in
the Centre-West region which produced 29 per cent of the grain in the har-
vest of 2019/2020 and Parana in the South Region which accounted for 17
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FIGURE 2
International Price of Soybeans and Imports by China (index 1961-63 = 100).
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per cent of total production. The next two most important were also split
into these two regions: Goias in the Centre-West with 10 per cent and Rio
Grande do Sul with 9 per cent in the South region. There is also the
increasing importance of a series of North and Northeastern states in
what is called the «Matopiba» region which shares the Cerrado biome
and is emerging as a new centre of production (see Table 5).

In the first decades of Brazilian exportation, soybean meal was often
more important than the unprocessed grain. By 2000, the volume of soy-
beans exported finally exceeded that of soybean meal, and thereafter
expanded at an even faster rate, reaching 89 million tons of grain by
2019, while exports of soybean meal have remained relatively stable,
now averaging around 17 million tons (USDA, Oilseed, July 2020, p. 6).
In this year, 68 per cent of the soybeans grown were exported but only
half of the 4 million tons of cake and only 12 per cent of the 8.5 million
tons of crushed soybean oil left the country (USDA, Oilseeds, July 2020,
pp- 15-17). In terms of the value of these exports in that year, grains repre-
sented 80 per cent of all exports from the soybean complex, cake 20 per
cent and oils only 2 per cent of the total (CONAB, Séries Histéricas,
«Grupos de Produtos»). This is a pattern of long-term secular change as
the value of cake and oil has systematically declined in the value of the
total of soybean complex exports since the turn of the century (see
Figure 4). In addition, countries such as China, which consumed 75 per
cent of the soybeans exported by Brazil in 2015, tend to prefer to buy
raw agricultural products to process them in their own territory. In add-
ition, there are non-producing countries that purchase soybeans for
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FIGURE 3
Evolution of Soybean Production in Brazil, 1976/77-2019/20.
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processing and re-export. This is the case of the Netherlands, which in
2018 was the fifth largest exporter of soybean oil and the world’s fourth lar-
gest soybean cake exporter?.

In the 1980s, Brazil exported approximately the same amount as
Argentina. In the first decade of the 21° century, Brazil passed Argentina
and became a major competitor to the United States. In the first decade
of the new century, average production was almost 50 million tons, and
exports reached 20 million tons (FAOSTAT). By the 2000/2001 harvest,
Brazil accounted for 22 per cent of world production, but they produced
just under half of U.S. production. Five years later, Brazilian production
was only 37 per cent lower than U.S. production, and its exports now
equalled those of the United States. By 2016/17, Brazil had definitely
past the United States as the world’s leading exporter of soybeans, and
in the next crop year, it surpassed the United States in total production
and has continued to be the world’s leading producer and exporter of
this grain to the present day (USDA, Oilseeds, February 2019, Table 7).

Despite the extraordinary expansion of soybean production in Brazil,
actual volume of land needed to produce soybeans has grown more slowly
as productivity has increased at a very fast pace. Moreover, the majority of
soybean farms in the Centre-West have occupied abandoned lands which
were often denigrated pastures used for cattle production. While some of
these lands may have been inside the legal Amazon, they were already

2 FAOSTAT. In 2018, the Netherlands imported soybeans in grain and processed it as cake and
oil and then exported the same products. It exported a total of 601,000 tons of cake and 3.1 million
tons of cake.
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Brazilian soybean production by region and principal producing states—1990/91 to 2019/20.

TABLE 5

Production—thousands tons

Area—thousands hectares

Productivity—ton/hec

Region/state 1990/91 2000/01 2019/20 1990/91 2000/01 2019/20 1990/91 2000/01 2019/20

Principal producers as of

2019/2020
Mato Grosso (CW) 2,607 9,641 35,435 1,100 3,120 9,323 2,370 3,090 3,801
Parana (S) 3,617 8,623 20,773 1,966 2,818 5,250 1,840 3,060 3,957
Goias (CW) 1,659 4,158 12,465 790 1,540 3,279 2,100 2,700 3,802
Rio Grande do Sul (S) 2,354 7,113 10,853 3,269 2,970 5,570 720 2,395 1,949
Mato Grosso do Sul (CW) 2,300 3,130 10,708 1,013 1,065 2,522 2,270 2,940 4,245
Bahia (NE) 556 1,450 6,026 278 691 1,620 2,000 2,100 3,720
Minas Gerais (SE) 963 1,496 5,986 472 642 1,456 2,040 2,330 4,111
Sao Paulo (SE) 968 1,378 3,959 500 530 895 1,935 2,600 4,422
Tocantines (N) 139 3,403 66 1,074 1,667 2,100 3,168
Maranhao (NE) 483 3,095 210 976 1,804 2,300 3,170
Piaui (NE) - 143 2,375 - 62 759 - 2,300 3,129
Santa Catarina (S) 250 527 2,253 300 196 640 833 2,690 3,518
Rondénia (N) 5 77 1,172 2 25 348 2,500 3,060 3,365

Regional production
Norte (N) 12 217 6,662 6 92 2,106 1,825 2,362 3,163
Nordeste (NE) 564 2,076 11,499 283 963 3,356 1,997 2,157 3,426
Centro-Oeste (CW) 6,667 17,002 58,898 2,946 5,760 16,640 2,263 2,952 3,540
Sudeste (SE) 1,930 2,874 9,945 972 1,172 2,757 1,986 2,452 3,607
Sul (S) 6,221 16,264 33,879 5,535 5,984 12,085 1,124 2,718 2,803
BRASIL 15,395 38,432 120,883 9,743 13,970 36,945 1,580 2,751 3,272

Source: CONAB «SOJA—BRASIL....1976/77-2018/19»; and CONAB «Tabela de Levantamento» Julho 2020 found at https:/www.conab.gov.br/info-agor/

safras/graos.
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FIGURE 4
Relative Share of Soybean Cake, Oil and Beans in the Value of Soybean Exports,
1970-2018.
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Source: FAOSTAT, accessed 8/4/2020 at http:/www.fao.org/faostat/en/#data/TP.

cleared by others. There is also the question that the expansion of soybean
cultivation may have pushed cattle ranchers further north into the forested
area of the Amazon. In July 2006, under pressure from international orga-
nisations, ABIOVE (The Brazilian Vegetable Oil Industries Association)
and ANEC (The National Grain Exporters Association) agreed to the
so-called Soy Moratorium, which guaranteed that its members would
not purchase any soybeans produced on deforested Amazonian lands
after July 2008. Almost all the satellite monitoring of this agreement
finds a high level of compliance and relatively little expansion into the
Amazon itself, though major expansion has occurred in the Cerrado region
of low scrub plains®. One recent satellite survey estimated that 13 per cent
of the soybean crop may have come from the legal Amazon area (Soterroni
et al. 2019). Illegal loggers, ranchers and miners are the main groups
destroying the Amazon.

Aside from soybeans, the country ranks among the world’s top five pro-
ducers of 36 agricultural products and is the world’s leading exporter of
soybeans, orange juice, sugar, boiler chickens, beef, coffee, tobacco and
ethanol. In addition, it is the second largest exporter of corn and cotton.
All of these products were produced on essentially the same total arable
lands, so that almost all this growth was due to rapidly increasing

3 Rudorff (2011, pp. 185-202); Rudorff ef al. (2012, p. 1,075). Even recent challenges to the
agreement agree that it has most been successful, but argue that it needs additional reforms.
Lima et al. (2019, pp. 349-352).
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FIGURE 5

Brazil: Changes in Area (ha), Production and Yield (kg/ha) of all Grains, 1976-2019.
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productivity and a stable farm size, with a declining work force. This can
be clearly seen in the total production of all grains and oilseeds, their prod-
uctivity and land usage from the 1970s until today (see Figure 5).

Part of this exceptional growth in soybean production, also seen in
other crops, is due to the arrival of biotechnology in agriculture through
transgenic cultivars. During the so-called genetically modified organisms
(GMOs) penetration movement, some of the largest agrochemical compan-
ies have also begun to work with biotechnology and seeds, which has led to
an unprecedented move towards convergence between major producers
(ABRASEM 2015, p. 11). At the end of 2016, there were 74 transgenic
plants approved for sale in Brazil of which 13 were for soybeans®*. Brazil
is among the countries that most use transgenic plants, along with the
United States, Argentina, India and Canada. According to estimates, in
the 2015/2016 harvest, 44.2 million hectares were planted with transgenic
seeds. This total includes 91 per cent of the cultivated area with soybean,
corn and cotton (ABRASEM 2015, p. 13).

Although production of soybeans has been dominated by the countries
of the Western hemisphere, there has been a change in processing the
beans. In the 1980s, there was still some proportionality between

4 Embrapa. Os beneficios da biotecnologia. On this theme, see: Trigo et al. (2002); Gutman and
Lavarello (2007). In 2011, CTNBio approved the transgenic feijao (bean) developed by Embrapa for
commercial cultivation in Brazil. The decision is a milestone in national science, as it was the first
transgenic plant fully produced by Brazilian public research institutions.
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countries’ participation in soybean production and their crushing capacity,
with the country producing the oilseed also industrialised it. Currently,
production and crushing have lost their geographical link. Some countries
in Europe (mainly the Netherlands, Spain and Germany) and China have
increasing installed capacity for soybean processing.

Moreover, there has evolved a complex Value Chains which distribute
soybeans and their products throughout the world. There is currently an
international division of labour, where nations specialise in one or a few
stages, depending on their natural, human and technological resources
endowments and their geopolitical relations with other countries.
Geographic flexibility and the ability to relocate its resources and opera-
tions on a global scale are critical to minimizing total costs and taking
advantage of different factors of production across countries. For the
model of globally distributed production chains to work, in addition to
the processes of economic liberalisation and deregulation, the presence
of transnational corporations, which constitute links between geographic-
ally dispersed spaces, is fundamental®.

The inputs of these global products, including genetically modified
seeds and fertilisers and insecticides, are the main focus of attention of
the large multinationals in the sector, which control the supply of these
inputs in virtually every major agricultural country in the world, including
the Southern Cone countries. The use of GMOs and the patenting laws on
products provided by these large multinationals has been fundamental in
the cultivation of soybeans. Such penetration has taken place under heated
debate and permanent questioning from entities that defend biodiversity
and sustainability.

Another problem in the evolving soybean system and the modernisation
process of Brazilian agriculture is the lack of change in landownership.
The GINI index of inequality in ownership has remained unchanged
since the earliest agricultural censuses in Brazil. Soybeans, like all the
other major commercial crops, was concentrated on large farms. In the
agricultural census of 2017, farms of over 500 hectares produced 65 per
cent of the soybeans, but constituted only 5 per cent of the producers.
But there was room for smaller properties. Producers of up to 100 hectares
accounted for 13 per cent of production and brought together 83 per cent
of the producers. What is impressive about this distribution of soybean
farms is that the average productivity of the largest and the smallest produ-
cers was almost identical suggesting a common use of seeds and modern
technology from the largest to the smallest producer (see Table 6). Thus,

5 Wesz Junior (2014a, 2014b, Ch. 1). According to ABIOVE (2018), of the 121 existing process-
ing units at the end of 2018, 31 belonged to the industry’s four largest multinationals.
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TABLE 6
Brazil: production of soybeans, number of producers, production and area, agricultural
census 2017 (area in hectares and production in tons).

Farms grouped by Area kilos/

size (hectares) Farms Production harvested ha

Total 236,245 103,156,255 30,722,657 3,358

Less than 10 ha 80,937 1,414,153 425,773 3,321

More than 10 and 113,051 12,182,441 3,575,928 3,407
less than 100

More than 100 and 29,697 22,308,269 6,613,458 3,373
Less than 500

Over 500 12,560 67,251,391 20,107,499 3,345

Percentage by size of

farm

Grupos de area total Area kilos/

(hectares) Farms Production harvested ha

Total 100% 100% 100% 100%

Less than 10 34% 1% 1% 99%

More than 10 and 48% 12% 12% 101%
less than 100

More than 100 and 13% 22% 22% 100%
Less than 500

Over 500 5% 65% 65% 100%

Source: IBGE, SIDRA, Table 6, 958.

the pattern of most food crops of high productivity in large farms and
lower productivity in smaller units is not evident in soybean cultivation®.

The crushing industry, however, has not grown as dynamically as farm
production. Because of Brazilian taxes, soybean processing is much smal-
ler and more fragmented than one would expect in such a dynamic indus-
try. In a survey of 2018, it was estimated that there were 121 soybean oil
processing units, of which 96 were active. There were also 58 refining
and packaging units, of which 45 were active. In the case of processing
units, a quarter of production was done in units of up to 1,500 ton/day;
half in units between 1,500 and 3,000 tons/day and a quarter in units
above 3,000 tons/day (Sediyama et al. 2013, pp. 162-182; ABIOVE 2018).

¢ In contrast, corn production differs in whether produced on modern commercial farms or
family farms. Thus, the difference in productivity varies considerably by size of farm especially
as the low tech small family farms produce part of their corn for self-consumption. Soybeans are
a commercial crop even on small family farms.
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As it is fiscally inefficient to move goods across state lines in Brazil, the
implantation of large concentrating units of the production is not viable.

The export of soybeans is also affected by the logistic limitations in
Brazil and the failure in recent decades of improving the transport infra-
structure. Thus, the extraordinary growth in soybean exports has occurred
despite the logistical disadvantages that the country presents, as the main
productive centres, particularly those in the Centre-West, are located far
from the main ports and local transport is both inefficient and expensive.
When comparing Brazil, the United States and Argentina, the disadvan-
tage of Brazil is clear. Thus, for the 2015 harvest, it was estimated that
the transportation of soybeans from important production centres in the
three countries had costs of US$113 per ton from Sorriso (MT/Brazil),
US$79 from Cordoba Argentina and US$51 per ton from Illinois in the
United States (Jornalismo Agropecuério 2015, p. 9).

Despite these costs, productivity has been so high in soybean produc-
tion that Brazil can easily compete in the international market even
when there are no international tariff wars to favour its exports. This is
due to its extraordinary increase in factors of production in Brazilian agri-
culture, which since the 1960s has experienced among the highest growth
rates in the world (see Table 7).

Along with opening up some of the poorer frontier regions of Brazil to
modern farming, soybean development in Brazil has also had a major
impact in propelling Brazil into being a world class producer and exporter
of maize. Corn became the main alternative crop planted in soybean fields.
By the end of the second decade of the 21° century, Brazil passed
Argentina to become the world’s third largest producer of maize and the
second largest exporter of this product. It has done so by adopting no-till
planting and the development of two annual crops per year—with the
second planting over the first planting maize plants now becoming the lar-
gest crop in any year. In 2019/2020, Brazil exported at 35 million tons, and
together with Argentina, these two countries exported 73 million tons,
which accounted for 42 per cent of world exports and surpassed the 47 mil-
lion tons exported by the United States, until then the world’s leading
exporter (USDA, Grains July 2020, pp. 28-29).

Brazil entered soybean production late by American standards. It was
first associated as a rotation crop for wheat and then became an oil staple
for Brazilian consumption by the end of the last decades of the 20" cen-
tury. But it has become a world dominant producer only in the last two
decades. This growth is due to the extraordinary productivity achieved
by national producers, despite the high costs of production. There has
also been a steady shift of production from the temperate lands of the
South region to the more tropical soils of the Centre-West region. This
migration was due to commercial farmers from the South bringing with
them modern commercial agricultural practices. It was also made possible
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TABLE 7
Agricultural production as measured by total factor productivity by countries and groups of countries, 1961-2009 average change.
Value of
production | Valour of agricultural production (annual change) TFP of agriculture (annual variation)
Countries and US$
groups millions 1961-70 | 1971-80 | 1981-90 | 1991-00 | 2001-09 | 1961-70 | 1971-80 | 1981-90 | 1991-00 | 2001-09
All developed 6.2 3.0 3.4 3.6 3.3 0.7 0.9 1.1 2.2 2.2
countries
All developing 2.1 1.9 0.7 1.4 0.6 1.0 1.6 1.4 2.2 2.4
countries
Economies in 33 1.3 0.9 -35 2.0 0.6 -0.1 0.6 0.8 2.3
transition
Brazil 127 3.6 3.9 3.4 3.7 4.5 0.2 0.5 3.0 2.6 4.0
United States 229 2.0 2.3 0.6 1.9 1.4 1.2 1.8 1.2 2.2 2.3
China 487 4.9 33 4.5 5.3 3.4 0.9 0.6 1.7 4.2 2.8
Argentina 41 1.8 3.0 0.5 3.2 2.7 0.2 31 -1.0 1.5 1.2
Australia 23 3.0 1.8 1.7 3.6 -0.8 0.6 1.7 1.3 29 0.6
India 205 1.7 2.8 34 2.5 33 0.5 1.0 1.3 1.2 2.1
Canada 28 2.8 2.3 1.3 2.5 2.0 1.4 -0.4 2.7 2.6 2.1

Source: Fuglie (2012), Table A16.2.
Note: The value of production—average for the period 2006-2009—is in constant US$ of 2005.
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by the massive state investments in agricultural research, which through
the efforts of Embrapa produced the adopted seeds which could be used
in these new more tropical soils, just as it adopted the chemicals needed
to improve its fertility. Already before the tariff wars between China and
the United States, Brazil was at the level of U.S. production, and since
then has well surpassed North American production to become the
world leader in this essential crop.

4. EVOLUTION OF SOYBEAN PRODUCTION IN SOUTH
AMERICA—ARGENTINA

In Argentina, the world’s third largest producer, the intensification pro-
duction of soybeans also took place in the late twentieth period. Excellent
weather conditions and the development of suitable varieties for this tem-
perate climate producer allowed the country to rapidly expand its produc-
tion in the 1970s. Taking advantage of world market opportunities, and
consolidating soybeans as the typical wheat rotation crop became the
norm here as well (Wesz Junior 2014a, 2014b, p. 41).

But the evolution of the crop in Argentina differed in fundamental ways
from its northern neighbour due to the historical evolution of Argentine
agriculture. At the beginning of the 20" century, Brazil produced only a
few basic agricultural exports, had a rudimentary agriculture and experi-
enced low food security. Argentina on the other hand represented one of
the most important world producers of grain and meat, with a prominent
position in world agriculture from the beginning of the 20" century. The
country was called the «Granary of the World», accounting for about
half of the world’s cereal and flax market (Scobie 1964; Cortés Conde
1979; Giberti 1981; Ezequiel Gallo 1983; Adelman 1994; Arriaga 1999;
Barsky and Gelman 2001; Hora 2001). Even today Argentina is an agricul-
tural powerhouse, and is the world’s largest producer of soybean oil, the
second largest producer of sunflower oil, the third largest producer of soy-
beans and sunflowers, the fourth largest of powdered milk and is first in
the world in oil exports derived from these two major oilseeds. It is also
the third largest exporter of soybeans and maize and numerous other pro-
ducts (Bisang et al. 2008, p. 172).

The availability of high-quality land, the abundance of immigrants for
agricultural work, an adequate rail and storage network, as well as
improved maritime transport are key elements explaining Argentina’s
early position in the world grain market (Arriaga 1999, p. 11). Until the
late 19" century, Argentine exports had been dominated by meat.
Although beef exports continued to grow after 1900, there was now an
explosive growth of grain exports, principally of wheat and corn, and
also of flax and by the decade of the 1920s grains equalled in value the
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exports of meats. But from the late 1920s until the early 1960s, there was
stagnation in productivity and a decline in agricultural exports. The
internal market took an ever larger portion of meat production, flax disap-
peared as a major export, maize production declined steadily and even
wheat entered a period of stagnation. The total lands dedicated to grain
production also declined significantly.

Government policies turned negative towards agriculture. During the
post-1929 period of decline, the country adopted new market controls
for agriculture due to the 40-50 per cent fall in the value of the country’s
exports during the Great Depression. In 1933, the Grains Regulatory Board
was established to sustain market prices. The government also began to
operate a large storage system and in 1935 created the National
Commission of Grains and Elevators, which intervened in the whole pro-
cess of production and commercialisation of grains and seeds (Arriaga
1999, p. 14). This government intervention continued on and off for the
next 40 years. During this period, there was relative stability in the product-
ivity of the main grains but no serious growth. At the same time, the
national economy experienced major periods of crisis. The result was an
extraordinary drop in the quantum index of exports from a base of 100
in 1925/29 to 74 in 1957-1961 (Diaz-Alejandro 1966, p. 20). Even as late
as the 1980s, the taxing of agriculture to support industrialisation and
the high costs of manufacturing along with an over-valued currency policy
seriously weakened national agriculture. One study estimates that the
cumulative effect of interventions «reduced the country’s foreign exchange
earnings during the 1982 to 1985 period by more than $ 6 billion a year, on
average»’.

But this began to change slowly after the middle of the 20" century.
The government investments through INTA (The National Agricultural
Technology Institute), which was founded in 1956, applied the latest sci-
ence to agriculture. There was also the reduction of machinery costs due
to the creation of a national tractor and truck industry, and there began
to be planted new crops with new potential markets®. Finally, there was
a major change in government policy in terms of credit and funding for
agriculture (Barsky and Gelman 2001, pp. 390-395).

Not only did these changes help traditional Argentine grains to expand,
but there was a major growth of a new oilseed. Soybean plantings would

7 Sturzenegger et al. (1990, p. iii.); Hora (2012, pp. 146-165). For a survey of the debates about
the causes of the «estancamento» of this period, see Cadenazzi (2002, pp. 79-104). While Barsky
accepts the model of decline for the important Pampean region, he notes that there was a significant
growth in other regions of industrial crops and crops for the internal market. Barsky (1988, p. 32).

8 The changes in agriculture came quickly after 1960 and involved mechanisation, new chem-
ical applications, new seeds and the creation of new types of production companies and the devel-
opment of value chains tying producers and processors. The detailed evolution of all of these factors
is provided in Barsky (1988, Chs. 2 thru 6).
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TABLE 8
Argentina: average productivity of cereals and oilseeds (kgs/ha) by quinquennium,
1925-69.
Cereals Oilseeds
Wheat | Maize | Oats | Barley | Rye | Flax | Sunflower | Peanuts | Soybeans
1925/29 868 | 1,974 | 1,124 | 1,083 | 709 | 703 1,049
1930/34 877 | 1,864 | 1,154 | 1,149 | 593 | 684 683 1,256
1935/39 958 | 1,752 | 943 948 | 564 | 654 834 976
1940/44 1091 | 1,913 | 922 1,171 | 686 | 655 923 1,112
1945/49 1,103 | 1,750 | 1,071 | 1,225 | 577 | 633 738 999
1950/54 1,123 | 1,444 | 1,187 | 1,209 | 688 | 695 723 974 973
1954/59 1,324 | 1,705 | 1,156 | 1,259 | 738 | 592 614 1,095 1,045
1960/64 1,377 | 1,762 | 1,199 | 1,162 | 724 | 659 668 1,239 1,117
1965/69 1,400 | 2,059 | 1,352 | 1,200 | 703 | 666 826 1,115 1,117

Source: Barsky and Gelman (2001), p. 397 cuadro 2.

prove ideal for Argentina, since this was not a crop consumed nationally
and thus faced no price or quota restrictions which from time to time
affected all the other crops. The changes can be seen in the slow return
to increased productivity in all crops which only passed the yield levels
of the 1920s in the 1960s (see Table 8).

Thereafter growth was rapid. Grains and oilseed crops went 15 million
tons in 1955/59 to 40 million tons by 1980/84 (Hora 2012, pp. 166-167).
Whereas cereal and oilseed production grew at 3.5 per cent per annum
in the golden years from 1900 to 1935, and then stagnated for some two
decades, growth began again in the late 1950s, and by the end of the cen-
tury and the first decade of the new century, annual rates of 5.8 per cent
growth were achieved (Bisan 2007, p. 188).

Although there were experimental soybean plantations since the begin-
ning of the 20" century, commercial planting only occurred from the
mid-20"" century (Barsky and Gelman 2001, p. 398). The comparative
advantages of growing sunflower as a raw material for edible oil, and a
relative lack of knowledge of the soybean production process delayed soy-
bean penetration in Argentina. Until the mid-1950s, an important part of
the soybeans produced was not harvested but used as green manure. It
was in the harvest of 1961/1962 that soybeans suddenly took off, with
planting increasing suddenly to 10,000 hectares in that year and 20,000
the next, and with production averaging around 16,000 tons of soybeans
in the first 5-year period from 1961/1962 and 32,000 tons by the next quin-
quennium (MAGYP 1987, p. 27). In the 1960s, better knowledge of cultiva-
tion through studies conducted by INTA and the universities, as well as
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changes in the international market, led the government to set a minimum
price for soybeans in 1965 for the first time.

By 1970, there was a major expansion of cultivation, which occurred in
high-quality lands in the Pampean zone, lands traditionally occupied by
corn (Dougnac 2019). Soybean production, which was grown on only
25,000 hectares in 1970, surpassed two million hectares in 1980.
Production reached 3.5 million tons and 3.1 million tons of soybean pro-
ducts were exported, the vast majority in the form of grain. As in Brazil,
soybean became an important crop for rotation with the planting of
wheat. But in those years, the area devoted to soybeans resembled that
devoted to sunflowers and was only 40 per cent of the area planted in
wheat (FAOSTAT).

Until the late 1980s, Argentine agriculture was still dominated by the
traditional crops such as wheat, sunflower and corn, along with beef pro-
duction. Although technological improvements had occurred with these
crops and with soybeans, they were predominantly focused on processes,
such as mechanisation, but there still was little use of fertilisers. In live-
stock, the natural pastures still predominated (Balsa 2004; Reboratti
2010, p. 64). The great transformation of production occurred with the
introduction of genetically modified seeds, especially in soybean cultiva-
tion. In 1996, the modified glyphosate-resistant soy seeds produced by
Monsanto were launched in the United States, and in the same year,
they were approved by the Argentine authorities. From then on, the use
of this seed had an explosive expansion (Qaim and Traxler 2005, p. 74).
This first genetically modified soybean seed had as its main feature the tol-
erance to the herbicides Glyphosate, the active ingredient of Herbicide
Roundup, produced by Monsanto and one of the most potent herbicides
in the market (Vara 2004, pp. 104-105). This herbicide was very practical
for use in the no-till soybean farming which was widely practised in
Argentina. The emergence of a transgenic glyphosate-resistant variety
was thus extremely important for soybean production in the country®.
An important aspect of the rapid spread of RR soybeans among
Argentine producers was their low cost, as their essential components
have not been subject to monopolistic market constraints since their intro-
duction in the country due to tremendous opposition of growers and the
existence of pirated seeds'®. But despite the existence of a competitive

9 «The adoption of RR soybeans has facilitated an increase in the practice of no-till by simpli-
fying weed control. Wheat and corn have also been indirectly affected by the relationship of no-till
RR soybeans». Penna and Lema (2003, pp. 207-208).

19 In 2001 it was estimated that some 35 per cent of the seeds used came from Monsanto, 35 per
cent were from the farmers reproducing them for their own use and 30 per cent of these genetically
reproduced seeds were from illegal sales. Trento 2019, pp. 4-5 (n.p.n) and note 16; Pelaez Albergoni
and Guerra 2004, p. 286.
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market, in which there are numerous generics available, Monsanto still
maintained a share of around 50 per cent of the herbicide market, and
the RR seed is not subject to monopoly control in the Argentine market
(Vara 2004, p. 107). Another important element is that Argentine legisla-
tion allows growers to use their own seeds to replant. This is a great advan-
tage because soybean quality does not change from generation to
generation, as corn hybrids do. Finally, such technological innovation
could also be used by small and medium producers without scale disad-
vantages (Penna and Lema 2003, p. 209; Vara 2004, pp. 107-108; Qaim
and Traxler 2005, p. 75).

Except for the unusual case of soybeans, all other patents on genetically
modified seeds have been maintained. Thus, the diffusion of genetically
modified seeds, in Argentina, as in Brazil, was dominated by a few large
multinational companies, which seek to introduce «technology packages»
for use on a world scale. For this reason, such solutions focus on cross-
border consumer and crop products, allowing for product development
scaled to large areas. The need for scale even explains the continuous mer-
ger and incorporation processes of large companies in the sector.
Currently, both in Argentina and Brazil, such markets are dominated by
Monsanto, Dupont, Syngenta and Basf'!. These companies carry out
their research in their respective headquarters, performing local activities
to adapt to the soil, climate and regulatory conditions of each region. As
part of the value chains they organised, they also played a major role in
exporting Argentine agricultural production. Cargil, ADM and Bunge
accounted for a third of total grains and oilseeds in exports from
Argentina in 2018 and all fully foreign-owned companies together exported
53 per cent of the total volume'?.

Between the harvest in 1996/97 and the harvest of 1997/98, these RR
soybean seeds went from being planted in 50,000 hectares (or only 0.7
per cent of the soybean area) to being planted on 1,756,000 hectares (or
25 per cent of the total area planted in these crops). By the harvest of
the next year, 80 per cent of the crop was produced with these seeds,
and by the harvest of 2002/2003, it was planted in over 95 per cent of all
lands producing soybeans (Vara 2004, p. 105). Soybeans already accounted
for close to 50 per cent of total volume output of all agricultural products
by the harvest of 2001/2002, and made up 20 per cent of all Argentinian

1 From 2016, the already concentrated universe of multinationals that produce inputs for agri-
cultural production began to move towards an even larger grouping of forces. The so-called «Big
Seven» (Monsanto, Syngenta, Dupont, Bayer, Dow, Basf and ChemChina) are about to become
four (Monsanto/Bayer, Dupont/Dow, Syngenta/ChenChina and Basf). Plant Project (2018).

12 Gutman and Lavarello (2007). The end of the government controls in the early 1990s was
taken advantage of by the major international trade operators, generating the concentration of agri-
food products markets. Lavarello et al. (2010, p. 118).
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exports. It is estimated that by then two-thirds were produced under
no-tillage plantings (Bisang 2003, pp. 2-3). Studies conducted in 2002
showed that there was no evidence regarding the better yield of RR seed
compared to traditional seed. Rapid diffusion was mainly based on how
the seed reduced production costs for herbicides'®. As of 2015,
Argentina had four genetically modified soybeans approved and eleven
corn and three cotton-modified seeds (MAGYP PQBio 2015). Virtually,
100 per cent of soybean and cotton cultivation and 96 per cent of
Argentina’s corn cultivation now use genetically modified seeds'®. The
24.3 million hectares planted using genetically modified seeds place the
country as the third largest cultivated area with genetically modified
seeds in the world, behind the United States (73.1 million hectares) and
Brazil which has 42.2 million hectares planted'>.

Soybean productivity which had been relatively stable since the
mid-1970s has increased significantly in recent years. Thus, average
yield, which was 2,035 kg in the 1980s, has risen over the past 3 years to
3,120 kg. Thus, soybeans increased productivity by 53 per cent, compared
to an increase of 105 per cent in the case of corn. Corn in the 1980s average
yield per hectare was 3,621 kg and in the current period has reached 7,433
kg. Wheat, although it has lost importance in production and exports,
showed a similar productivity increase to corn, practically doubling yields
between this period (see Figure 6).

The Pampas region initially dominated soybean production as it had all
the traditional grains and cattle. Even today, it accounts for 80 per cent of
Argentina’s three main crops: soybeans, maize and wheat. But so success-
ful were soybeans that they soon upset the traditional balance in Pampean
agriculture, and significantly reduced the biodiversity of this crucial area
as soybeans replaced pastures (Rétolo et al. 2015, p. 79). In the Pampas,
the term agriculturisation has been adopted to define «the continuing

13 Pelaez et al. (2004, p. 292). Also new varieties of glyphosate-resistant transgenic soybean have
been developed. Embrapa, for example, indicates that the new generation of RR cultivars has gained
earlier cycles, high production load and plant size that favours farmer management, making it a
highly competitive option. Embrapa, Soja RR; and ArgenBio.

14 Of the 181.5 million hectares cultivated with genetically modified seeds worldwide, 50 per
cent corresponded to soybeans, 30 per cent to corn and 14 per cent to cotton. MAGYP
(Ministerio de Agricultura, Ganaderia y Pesca), PQBio. https:/www.magyp.gob.ar/sitio/areas/escue
lagro/_archivos/000001_Biotecnologia-%20innovaciones%?20sustentables/000000_Informacion%?20
general%20sobre%?20Biotecnologia/000000_Manuales,%20debate,%20material%20de%20Agroin
dustria/000000_Los%?20cultivos%20transg%C3%A9nicos%20en%20Argentina%?20y%20en%20el%20
mundo.pdf

15 On the penetration of genetically modified soybeans, see Trigo (2016). There is intense
debate and criticism about its use in general and in particular in soybean planting, and about
the intensity of soybean penetration driving out other crops, promoting deforestation or encour-
aging the occupation of preservation areas. Among others see: Fuck and Banacelli (2009, pp. 9-
30); Bravo (2010); Reboratti (2010, pp. 63-76); Schmidt and Toledo Lépez (2018, pp. 162-179).
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FIGURE 6
Argentina: Productivity for Maize, Soybeans and Wheat, 1961-2018 (index 1961-1970 =
100; 3-year moving average).

800
700

600 ——Maize ——Wheat Soybeans

=100)

500

400
300
200

(Index 1961-1970

100

Source: FAOSTAT.

and growing use of land for large-scale cultivation, in the detriment of the
other main production alternative, cattle production». By the 21% century,
this «agriculturisation» led to soybeans being planted on 17 million hec-
tares with an output of 55 million tons in 2017 (see Figure 7). There was
a consequent decline in the area planted in wheat and sunflowers, the trad-
itional oilseed plant of Argentina. Only maize plantings increased from the
1990s to the 2010s, but not at the rhythm of soybeans (Gras 2013, p. 76;
Urcola et al. 2015, 32; FAOSTAT). The process of growing grains and oil-
seeds and the continuous use of land for agricultural cultivation, rather
than for mixed farming or cattle-raising, were associated with techno-
logical change. In the cattle industry, there was a move to feed lots from
natural pastures. There was also an increasing development of
monoculture-oriented production of soybeans in a wheat-soybean combin-
ation (Manuel-Navarrete ef al. 2006, p. 7).

The growing of soybeans, especially in the Pampa region, has led to a
very rapid rise in land prices. Because of this price inflation, producers
have increasingly turned to renting or leasing land, a long tradition in
Argentina which was a well-established practice in traditional grain
production'®. It is estimated that in the census of 2002, some 70 per cent

16 This is the conclusion of Flichman (1977, p. 89). After a period of decadence at mid-century,
renting returned again with renewed force but this time with ever larger properties, with farms from
400 to 5,000 hectares growing at the expense of smaller properties and latifundia. By the agricul-
tural census of 1969, the larger the farm size, the greater was the importance of renters.
Renter-producer also now produced half of the province of Buenos Aires crops. Llovet (1988,
pp. 249-294).
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FIGURE 7
Soybean Production in Argentina 1961-1970.
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July 2020 for 2019 data.

of the farmland in this vital region was rented, and then usually for just
one planting season (Pifieiro and Villarreal 2005, p. 34). The renters can
be «landowners who farm or rent out their own land,
farmers-entrepreneurs who rent land for their own account and add to
their own farms or gather in companies with other producers, service com-
panies for the main farming operations, and agro-industrial firms». For
small farmers in Argentina, this has led to the evolution of complex
value chains with companies providing inputs for payments in beans
after harvesting, a system not that dissimilar from what some producers
do in Brazil (Gutman 2008, pp. 436-452). But it has also led to a system
unique to Argentina of the so-called pooles de siembra or planting pools
established primarily for soybean production which gathers together
small amounts of capital of diverse origin in an investment fund and dur-
ing a fixed period of one or more seasons rents lands and contracts with
third party services to plant, maintain and then harvest the crop
(Dagotto 2008, pp. 389-404; Murmis and Murmis 2012, pp. 490-508;
Caligaris 2015; Ortega 2017). In turn, the high cost of machinery and the
need for specialised workers have led to the full development of planting,
irrigating and harvesting companies, called «contratistas de cosecha» inde-
pendent of the producer (Bisang et al. 2008, p. 176). As of the census of
2002, some 47 per cent of the 134,000 agricultural enterprises (known as
EAP or farms) of the Pampa region used such firms (Pifieiro and
Villarreal 2005, p. 34). In sum, this Argentine «agriculturalisation» of agri-
business accounts for about a quarter of Argentine GDP and over half of
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TABLE 9
Changes in farmland size (of whatever tenure) in the Pampa region of
Argentina 1960/2002.

1960 1988 2002

Size (ha) Number % Number % Number %

Less than 25 55,278 22 31,105 17 17,034 13
26-100 83,741 34 53,268 28 33,496 25
101-200 48,872 20 35,846 19 24,294 18
201-1,000 49,164 20 53,210 28 44,330 33
1,001-2,500 7,280 3 9,735 5 10,294 8
>5,001 3,885 2 4,308 2 4,664 3
Total 248,220 100 187,472 100 134,112 100

Source: Pifieiro and Villarreal (2005), p. 36.

the value of all exports in the second decade of the 21° century (Bisang
et al. 2008, p. 172).

This massive shift into soybean production has led to some negative land
practices. While soybeans replaced pastures in the Pampa region and has
been consistently produced by no-tillage direct-drill systems, in the new
lands of the Northwest, it has replaced native forests (Paruelo et al. 2005,
pp. 14-23; Choumert and Phelinas 2015, p. 134). Another result of this
expansion of soybeans is the progressive decline of family farming and of
small producers (Gras 2009, pp. 345-364). Although there were only modest
changes in land tenure for most of the 20" century until 1960, change was
rapid thereafter. There was both a decline of farm units of under 100 hec-
tares, which went from 56 to 38 per cent of the total farms in the period
1960-2002, whereas those over a thousand hectares went from accounting
for 24 per cent of all farms to 44 per cent of these enterprises (see Table 9).

It was in the government of Carlos Menem (1989-1999) that Argentina
adopted the liberal reforms of the Washington Consensus. These reforms,
like those in Brazil, had a major impact on agriculture as well. All taxes on
exports were abolished and tariffs on machinery imports needed for agri-
culture were eliminated. All government regulatory agencies were closed
and prices were determined by the international market. Cheap govern-
ment credit was eliminated, but a 1995 law canalised private capital to
the agricultural sector (Gras 2013, p. 77). This combined with the com-
modities boom that began in the late 1990s, as China began massive
imports of food, proved a major turning point in the modernisation of
Argentine agriculture.

But the return of more interventionist governments in the 21 century
led to new attempts to tax exports, and reserve for the government some of
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the rents being generated by the export boom. After much conflict between
the government and producers, Congress rejected these taxes (Freytes and
O’farrell 2017, pp. 181-196). Nevertheless, the governments of this period
also intervened with new price and export controls in a pattern of interven-
tion found in many South American governments, but not in Brazil
(Frenkel and Rapetti 2011; Colombini Neto 2016, pp. 401-428). After a per-
iod of strong growth in the international market, the 2008 crisis and the
softening of international commodity prices created new problems for sev-
eral Latin American countries, especially Argentina, which again showed
declining international reserves and increasing international vulnerability.
Various economic plans followed and even the Macri government, which
presented itself as a liberal, promoted broad economic intervention,
including price controls.

This interventionism in agriculture with export taxes or quotas; the gen-
erally poor performance of the Argentine economy; and the successive
external crises and currency manipulation also affected the country’s agri-
cultural performance (Carvallo 1988; Mundlak ef al. 1989). The most
affected segment would be meat, whose exportation had been traditionally
penalised, since foreign sales compete with the domestic market, which is
characterised by the high average consumption of this product. These
influences can be seen in poor performance of the total factor productivity
of agriculture in Argentina from the 1980s onwards, especially compared
to Brazil.

Over the last three decades, between 1980/90 and 2001/09, Brazil had an
average annual TFP of around 3 per cent. Argentina, after a positive per-
formance in the 1971-1980s of 3 per cent, fell to around 1.5 per cent
over the next two decades (see Table 10). This poor performance of
Argentine agriculture is explained in particular by the experience of live-
stock, which since 1961 has shown TFP indicators far below agricultural
production, undermining the results of agriculture as a whole. Since
1961, livestock TFP has remained around 1 per cent, being negative in
the most recent period between 2008 and 2013 (Lema 2015, pp. 15-16).
When considering only agricultural production, there is a more positive
performance throughout the period, averaging around 3 per cent per
year between 1961 and 2007, with retraction to 1.96 per cent between
2008 and 2013.

Although there was a «confiscation» tax on soybean exports during this
period of rapid growth, a study carried out in 2006 calculated that the total
cost of Argentine production and placement of the CIF product in the port
of Rotterdam was still cheaper than competing producers. Even with an
export duty of 23.5 per cent over the FOB price, Argentine soybeans cost
less than duty-free soybeans from Brazil and the United States: or US
$250.83/ton in Argentina; US$274.84/ton in the United States and US
$309.26/ton in Brazil (Lavarello et al. 2010).
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Agricultural production by countries and groups of countries: value of production and total factor productivity 1961-2009.

TABLE 10

Value of Value of agricultural
production production (annual variation) TFF of agriculture (annual variation)
Countries and
groups of US$
countries millions 1961-70 | 1971-80 | 1981-90 | 1991-00 | 2001-09 | 1961-70 | 1971-80 | 1981-90 | 1991-00 | 2001-09
All developing 6.2 3.0 3.4 3.6 33 0.7 0.9 1.1 2.2 2.2
countries
All developed 2.1 1.9 0.7 1.4 0.6 1.0 1.6 1.4 2.2 2.4
countries
Economies in 33 1.3 0.9 -3.5 2.0 0.6 -0.1 0.6 0.8 2.3
transition
Brazil 127 3.6 3.9 3.4 3.7 4.5 0.2 0.5 3.0 2.6 4.0
United States 229 2.0 2.3 0.6 1.9 1.4 1.2 1.8 1.2 2.2 2.3
China 487 49 33 4.5 5.3 3.4 0.9 0.6 1.7 4.2 2.8
Argentina 41 1.8 3.0 0.5 3.2 2.7 0.2 3.1 -1.0 1.5 1.2
Australia 23 3.0 1.8 1.7 3.6 -0.8 0.6 1.7 1.3 29 0.6
India 205 1.7 2.8 3.4 2.5 33 0.5 1.0 1.3 1.2 2.1
Canada 28 2.8 2.3 1.3 2.5 2.0 1.4 -0.4 2.7 2.6 2.1

Source: Fuglie (2012), Table A16.2.
Notes: The value of production is the average for the period 2006-2009—in constant US$ of 2005.
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FIGURE 8
Share of Production of Soybeans by Province, Argentina, 1980/81-2018/19.
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Source: MAGYP http:/datosestimaciones.magyp.gob.ar/reportes.php?reporte-Estimaciones.

Traditionally, Argentina, in areas with favourable climate, alternated
agriculture and livestock in an annual rotation sequence. In marginal
areas, livestock was the predominant activity, based on the use of natural
pastures. The rotation of pasture agriculture practised for more than a cen-
tury in the wet pampas has been one of the essential practices for preserv-
ing the ecosystem, maintaining sustainability, productivity and the
profitability of agriculture. Soybean production has affected this balanced
system. Everywhere, the high international prices encouraged the replace-
ment of livestock by legumes. In the 1990s, soybean expansion in the
Pampa region also replaced other crops such as corn, wheat, sorghum,
sunflowers.

Soybean expansion also affected previously marginal areas or changed
zones dedicated to other crops. Thus, it expanded into the traditional
maize region in the province of Misiones, in some sectors of Tucumaén,
and in areas in Chaco and Salta. In the second half of the decade, cultiva-
tion advanced to the west, seeking through rotation to improve the prod-
uctivity of agricultural lands in the sugar cane and cotton region in
northern Santa Fe. In the northeast, soybeans became important in the
areas of Chaco, Formosa, Corrientes as well as Misiones. In the second
half of the 1990s, the spread of transgenic soybeans, accompanied by
reduced tillage costs, accelerated the deforestation process in the western
Chaco wetland. In the Pampean region, soybeans expelled the cultivation
of corn, sorghum and pasture. The expansion of soybean in the period
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FIGURE 9
Evolution of the Total Exports and Soybean Complex Exports from Argentina,
1973-2019.
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1996-2000 spread towards Entre Rios, and there was a sharp increase in
the province of Buenos Aires, north of Cordoba and east of Santiago del
Estero. Much of the decline in the rainforest in the province of Cérdoba
is largely due to soybeans. The spread of new agricultural techniques sti-
mulated the double wheat-soybean rotation, which determined that in
many areas the behaviour of wheat was subject to soybeans (Conte et al.
2009; Andrade and Satorre 2015).

Because all provinces except Mendoza are now producing soybeans,
there have been changes in the relative importance of the provinces in
national production in the past 40 years. Whereas the province of Santa
Fe dominated output in the early period, accounting for 48 per cent of out-
put in 1980/81, the 10.5 million tons it produced in the harvest of 2018/19
represented only 19 per cent of total national production. Buenos Aires
and Cordoba greatly expanded their share of output in the following dec-
ades, now accounting 32 and 28 per cent, respectively, in the latter year,
whereas in 1980/81 the two accounted for just 44 per cent. But every prov-
ince except Mendoza was now producing Soybeans. Entre Rios, Santiago
del Estero, La Pampa, Salta and the Chaco which produced little or no
grain in the first period were now significant producers. Entre Rios and
Santiago del Estero were producing over 3 million tons of soybeans and
La Pampa, Salta and Chaco over 1 million. Even San Luis and Tucuman
were now producing over 600,000 tons each by the harvest of 2018/19
(see Figure 8).

Until the mid-1990s, the Pampean region accounted for over 90 per
cent, but this declined to 80 per cent in the following years as the regions
of the Northeast and Northwest came into production. Today soybean
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FIGURE 10
Production of Principal Agricultural Products of Argentina, 1961-2018.
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Source: FAOSTAT.

products are the most important crop in the most important agricultural
regions in the country. Thus, soybeans represent 46 per cent of the culti-
vated area in the Pampean Region, 51 per cent of the Northeast and 37
per cent of the Northwest. In 1990/91, wheat still occupied the largest
area planted in the Pampean region, but by the harvest of 2017/2018, soy-
beans were planted on 46 per cent of the 29 million hectares of Pampas
crop lands, maize on 23 per cent of these lands and wheat on only 15
per cent (MAGYP).

Among the producers of soybeans, a significant share of production is
in the hands of large landowners. Thus, producers between 50 and 500
hectares represent 30 per cent of the cultivated area; producers between
500 and 100 hectares make up 20 per cent; and the largest producers
with an area of over 1,000 hectares account for half of the area, although
only 12 per cent of the producers (Wesz Junior 2014a, 2014b, p. 139).
Significant shares of these producers were integrated into complex value
chains of companies that provided the basic inputs for their production.
By 2018, the participation of some 31 agribusiness food chains accounted
for 15 per cent of Argentine GDP, 48 per cent of the value of its exports and
11 per cent of total national employment. They were particularly import-
ant in soybean exports but less so in all the other exports (Lédola et al
2010, pp. 54-56).

Argentine agricultural exports suffered the positive and negative
impacts of the world economy, as well as the successive internal crises.
After a long period of relative stagnation in the 1970s and 1980s, there
was significant growth when stability was achieved in the 1990s, and
from then until the early years of the 21 century, a new boom occurred
as a result of the growth of international trade and commodity prices.
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Export growth was exponential, total exports going from US$26 billion in
2000 to US$65 billion in 2019. In the same period, exports of the soybean
complex (beans, cake, oil and other products) increased from US$3.9 bil-
lion to US$16.9 billion in the same period, going from 15 to 26 per cent
of the value of total exports (see Figure 9).

Soybeans and their products today represent the main agricultural
product of the country, whether it has terms of production, planted area
or value of exports. Soybean and corn currently lead Argentine production,
soybeans with 55 million tons and corn with 50 million tons. Wheat
production amounts to only 18 million tons, with low growth over the
last 30 years, as the average production in the 1980s already exceeded
10 million tons. In that decade, the average soybean production was
only 7 million tons. Sunflower production has shown little growth over
the last 30 years (see Figure 10).

Soybean production occupies about 60 per cent of the area planted with
grain and the complex of soybean products accounts for half of agricul-
tural exports and about a quarter of the country’s export value. The sum
of exports of meat, wheat and corn, traditional Argentine export products
now represents only 40 per cent of the value of exports accounted for by
the soybean complex. In terms of exports, the performance of soybeans
has been extraordinary, going from US$4 billion in 2000 to US$13 billion
in 2016. Corn also multiplied by four, but only represents a quarter of the
value exported by soybeans (Bisang et al. 2018, p. 29). This revolution in
the structure of agricultural exports can be seen in the evolution of the
main five products exported since 1980. Already by 1990, soybeans and
its derivatives were the leading export crop in terms of value and this dom-
ination has continued until the present day (see Table 11).

5. CONCLUSION

Although soybeans became the primary agricultural export of both
Brazil and Argentina quite recently, it had a different impact in both coun-
tries. In Brazil, soybeans continued to be grown in a traditional southern
region without the serious displacement of other crops and then expanded
to an empty frontier region which turned Mato Grosso into a leading pro-
ducer. Soybean planting also helped develop new exports from Brazil. This
was the case with corn, which was now sown in alternate years with soy-
beans and allowed Brazil to emerge as the world’s second largest exporter
of corn replacing Argentina in this role.

Productivity and area dedicated to soybeans has steadily increased in
the past decade in both countries. What is impressive is that the yield
per hectare in these two Latin American has grown considerably in this
period and in any given year, depending on climactic conditions, can
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Exportation of the five principal agricultural pl'”I(‘)[:;zi‘tl;: flr(1>m Argentina 980/2016 (value in US$ millions).
1980 1990 2000 2010 2018
Product Value Product Value Product Value Product Valour Product Valour
Wheat 816 Cake, soybeans 920 Cake, soybeans | 2,170 | Cake, soybeans | 8,195 | Cake, soybeans | 8,903
Soybeans 605 Wheat 871 Wheat 1,218 | Soybeans 4,986 Maize 4,234
Maize 513 Soybeans 688 Maize 1,016 | Oil, soybean 413 Oil, soybean 2,807
Meat, cattle, 374 0il, sunflower 548 0il, soybean 942 Maize 3,145 Soybeans 1,387
boneless
Meat, beef, 262 Meat, cattle, 427 Soybeans 777 Meat, cattle, 1,041 Wheat 2,419
preparations boneless boneless

Source: FAOSTAT.
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TABLE 12
Area planted in soybeans and yields for the major American producers, 2000/01 to 2020/
21, area in millions of hectares and yield in metric tons per hectare.

Yield Area
Country 2000/01 2010/11 2020/21 2000/01 2010/11 2020/21
Brazil 2.8 2.8 3.4 13.9 235 38.3
United States 2.6 2.9 34 29.3 31.2 335
Argentina 2.7 2.8 3.1 10.4 18.0 17.3
Paraguay 2.6 2.4 2.8 1.4 2.8 3.7
Bolivia 2.1 1.9 2.0 0.6 0.9 1.4
Uruguay™ 2.3 1.9 2.4 0.01 0.9 1.0
WORLD 2.3 25 29 75.3 101.5 126.9

Source: USDA, World Agriculture Production May 2020, Table 11; USDA, World Agriculture Production
May 2010, Table 11; USDA, World Agriculture Production August 2002, Table 11; FAOSTAT for Bolivian and
Uruguayan numbers in 2000/2001.

Notes: *Given that 2000 was an exceptionally severe year for Uruguay we have used the more normal
year of 2001 for comparisons.

equal or exceed U.S. productivity. These two largest Latin American produ-
cers have increased area planted at a much higher average annual rate than
the United States. Even the three smaller regional producers (Paraguay,
Bolivia and Uruguay) have expanded at this pace. In this decade,
Argentina and Brazil increased their lands dedicated to this crop by around
10 per cent per annum, and even Paraguay grew at 5 per cent per annum,
compared to only a 1.2 per cent annual increase of the United States (see
Table 12).

This extraordinary growth in production and productivity has been
spurred by rising world demand and attractive prices, and has been
made possible by increasing productivity, stemming from the introduction
of innovative production processes such as biotechnology, modern agricul-
tural training, massive introduction of machines and chemicals and the
creation of complex value chains that integrate various stages of the pro-
ductive, financial and commercial processes in both countries (Rocha
and Arambula 2012, Ch. 1). As in the case of other major grains and oil-
seeds, there have been profound technological transformations in soybean
cultivation since the late 20" century, through the introduction of preci-
sion agriculture, new fertilisers and pesticides, and new cultivars, in par-
ticular GMOs, which together represented a revolution in agricultural
productivity in the major exporting countries (Hategekiman and Trant
2002, pp. 357-371; Traxler 2004; Wright and Shih 2010).
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FIGURE 11
Soybean Production in Argentina and Brazil, 1961-2019.
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Source: FAOSTAT at http:/www.fao.org/faostat/en/#data/QC; USDA, Oilseeds: World Market & Trade,
Dec. 2019 for 2017-19 data.

But the structural impact of soybean production has differed in these
two countries. The «agriculturalisation» of Argentina through the expan-
sion of soybean production has upset traditional exports and taken over
lands that were dedicated to pastures and more traditional crops. It has
also led to deforestation of native forests in marginal frontier lands of
the Northern regions of Argentina. In the Brazilian case, most of the
new soybean-producing lands did not displace older crops since they
were planted on new or abandoned lands of the Cerrado. Nor have
Brazilian producers faced as heavy a direct taxation as have the
Argentine producers, as government policy towards agriculture has been
more positive over the last few decades compared to actions of the
Argentine government. It would appear from the production data of the
last few years that soybean production has reached a new plateau in
Argentina, being less than half of Brazilian output, while production of
soybeans continues to expand in Brazil (see Figure 11).

Another fundamental difference is the role played by landowners in the
production process. In Argentina, it appears that the majority of soybean
production is done by renters of land, either as individuals or through
companies of pooled capital, and with a high percentage of all technical
aspects from seeds and machines and expertise being rented. This appears
to be due to the high price of land and the fact that in Argentina, soybeans
have among the highest costs of inputs of the major crops, with a signifi-
cant need for capital needed for insecticides, herbicides and machinery
(Pizarro and Cascardo 1991, p. 206). This level of division between land-
owners and producers has so far not appeared in Brazil, except in the
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area of sugar production. Thus, in Brazil, in the agricultural census of
2017, only 18 per cent of farms with 14 per cent of all farm lands were
used by renters. In the key soybean state of Mato Grosso, the owner-
producer of farm land accounted for 85 per cent of the farms and 86 per
cent of the land (IBGE, Sidra Tabela 6,635).

In both Argentina and Brazil, export agricultural production, particularly
soybeans, is made by producers fully integrated into the international market
using modern agriculture techniques and totally dependent on international
prices. In both countries, international companies have developed complex
value chains and arranged contract sales for a large part of the soybean pro-
duction. Most of these international companies operate in both Argentina and
Brazil, and have turned the whole production and export of this crop into a
far more internationally influenced system of production and sales. Finally,
Brazilian and Argentine producers are agricultural entrepreneurs, capitalised
and seeking areas able to expand their production, occupying new areas on
the agricultural frontier of both countries. Many of these producers are not
bound by political borders and have expanded into the neighbouring states
of Uruguay, Paraguay and Bolivia to create a modern soybean frontier
whose centre of gravity is Brazil. This Soybean Frontier now accounts for
over half of world production and dominates the world market.
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