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Abstract Brazil has increased food production. Management techniques applied to Brazilian soil, combined with the
production of biotech seeds has become possible and economically viable the Brazilian states such as Maranhdo, Tocantins,
Piaui and Bahia, together known as MATOPIBA, the last Brazilian agricultural frontier. Fertilizers followed this growth
trend, due to the need for its use. This study aims to evaluate MATOPIBA agricultural expansion in the Brazilian soybean
production and fertilizer consumption scenarios for the coming years, calculating the Compounded Annual Growth Rate
(CAGR). The results show that long-term tends to a major expansion of planted grains area, especially soybean
MATOPIBA. Projections indicate fertilizer consumption should exceed 11 million tons in the four states studied until 2022.
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1. Introduction

According to the United Nations the global population is
expected to increase to7,8 billion people in 2020 [1]. It
directly impacts to the food production. Brazil’s current
agricultural scenario strengthen the fact that biotechnology is
an important partner in the development of agribusiness,
high productivity in grains, fibers, fruits among others, and
also in regions that were before considered unproductive,
such as Cerrado.

This biome, considering Brazil’s second largest
biogeographical region, extends a biodiversity comparable to
the Amazon Rainforest biodiversity, featuring by the three
largest watersheds of South America: Tocantins-Araguaia,
Sdo Francisco and Prata river [2].

Cerrado region has approximately 1.5 million km®.
Including peripheral areas, present in other domains and in
transition zones with Brazilian Amazon, Atlantic Forests
and Caatinga biomes, this area can exceed 1.8 million km®
[3]-

During the 1970s, the Cerrado region became highly
explored by agriculture and livestock. The first major
expansion occurred in the state of MatoGrosso, considered
until then an agricultural frontier. Nevertheless, as cities
were structured and the crop production becoming stronger,
other regions with the same ability were being explored,
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mostly the village of Mimoso do Oeste, located in the state of
Bahia (this village became Luis Eduardo Magalhaes in 2000,
after being established as a municipality), around the city of
Barreiras, located in the same State. These states, Maranh&o,
Tocantins, Piauiand Bahia, became the center of
agribusiness and named MATOPIBA and also attracted
producers and rural investments. Figure 1 shows the map of
Brazil with their biomes and the region approached by the
present study.

ATLANTIC FOREST

Figure 1. Map of Brazilian biomes, highlighting the location of
MATOPIBA. Source: Adapted from [5]
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Soybean (Glycine max (L.) Merrill) is the main
agricultural production in these regions. Occupies
approximately 49% of the area of grain crops in Brazil with
possibilities for expansion [4]. This increase can happen in
degraded areas, crop substitution or opening new areas in
regions such as the Midwest, North and Northeast of Brazil.

The production of oilseeds started in the South. It is
consolidated and nowadays is found in different
environments, as shown by the crop in the Cerrado region.
However, in order to increase, the incentive to the use of
technology in equipment and research in laboratories were
necessary.

These studies were extremely supported by EMBRAPA
(Brazilian Agricultural Research Agency), which from the
1970s, became critical in preparing conditions to the advance
of soybean farming in Brazil, above all by developing ways
to improve productivity and promoting the adaptation in
many environments [6].

During the 1980s, soybean led the startup of a new
migration to Central Brazil (mostly in the states of Goids and
MatoGrosso), taking areas until then depopulated and
devalued to progress and development. This new migration
followed to the expansion of new territories in the Cerrado
biome, establishing a new agricultural frontier to this biome.
The new agricultural frontier is becoming even more
promising due to the high productivity in this region because
of good weather conditions, management and to the adoption
of technologies adapted to the crop [7]. According to the
same author, the perspectives of this region point to the
increase of production in the next years. More importantly,
this growth can be reached respecting environmental laws, in
which the Brazilian Forest Code advocates the reduction of
deforestation.

Nowadays, the oilseeds are the main product of Brazilian
agribusiness and their grains are important in the application
of agroindustry (production of vegetable oil and feed for
animal nutrition), chemical and food industries. Recently,
the possibilities of uses of oilseed became an alternative
source like biofuel [8], capable of diminishing in 78% the
emission of gases causingthe greenhouse effect in the
atmosphere.

In accordance with the seventh crop survey available by
CONAB (National Food Supply Company), the government
agency responsible for agricultural estimates in Brazil, the
estimated area for 2013/14 increases 8.2% in comparison to
the previouscrop, reaching more than 30million hectares.
This increase happened in all regions; however, Tocantins
was the State that has increased its area the most. The
production for this crop is estimated in approximately 86
million tons, amount 5.6% bigger than the 2012/13 crop [9].
The MAPITOBA region presents climate adversities as an
important factor to risks that undermine the balanced
productivity the crops [10].

By another point of view, the international soybean
market presented a significant evolution from the
improvement of the process of extraction and the adaptation
of new varicties to different regions of the planet.

Concomitantly to the equipment technology, the research
and development (R&D) in the dynamics of the agricultural
sector changes very quickly. In Brazil, public and private
initiatives invest on this segment, looking for significant
results to research institutions and rural producers [11].

Estimate that EMBRAPA is responsible for 52% of the
agriculture R&D in Brazil; the state governments are
responsible for 20% and the Universities correspond for
about 21% (estimate period: 1996). In addition, the private
sector has been critical to the development of new varieties
in Brazil, and there are many studies that do not directly
involve EMBRAPA [12].

This combined workled Brazil to be well established in
world ranking. The history of this partnership can be
observed in numbers: Brazil’s soybean production raised
from 1,056 million tons in 1969 to 86 million in the 2013/14
crop, according to the CONAB estimative [9], even after
significant climate issues occurred in Brazil, due to a loss in
the 2012/13crop. Even so, Brazil is nowadays is the second
larger producer in the world, after the United States of
America that estimates a production of 89,5 million tons
[13].

According to the Ministry of Agriculture [14], the national
industry converts, per year, around 30.7 million tons of soy,
producing 5.8 million tons of edible oil and 23.5 million tons
of protein meal, which contributes to the national
competitiveness in the production of meat, eggs and milk. In
addition, Brazilian soybean and soybean meal have high
protein content and Premium quality, which qualifies the
Brazilian soy to extremely demanding markets such as the
European Union and Japan.

A study developed by WWF Brazil [15] explains that, in
order to fulfill internal and external demands for soy oil,
soybean meal and biodiesel, Brazil should crush 57.8 million
tons of soy in 2020, which represents a 23.0 million tons
increase if related to the estimated volume for2009.

As an increasing demand for soybean export in Brazil is
expected, the request for soy would be 129.3 million tons in
2020. Such demand would require a significant increase in
Brazil’s production to125.7 million tons estimated for 2020,
as well as a significant increase in crop area, considering the
premises adopted for average increase in Brazilian
productivity. To meet the forecast demand, the soybean crop
area in Brazil would have to grow in absolute numbers of
14.0 million hectares. Considering only soybean production,
the official estimates from producer’s organizations and
research organisms outline an additional availability of close
to 100 million hectares for the expansion of soy cultivation in
Brazil [16].

As China and the United States of Americado not have
this area of arable land as possible to increase production.
Creating opportunity for countries of South America such as
Argentina, Brazil and Paraguay.

The good scenario of a country that knows where and how
to increase its production, forecasts an improvement of more
than 40% until 2020, while in the United States, which is
currently the largest worldwide producer, the growth in the
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same period will be at most of 15%. With this forecast,
Brazil will achieve a production of more than 105 million
tons, and will become the largest producer of this commodity
in the world [17].

Nowadays, the soybean production in Brazil is led by the
states of MatoGrosso, with 28,9% of Brazil’s production,
followed by the state of Parana with 19,5%, Rio Grande do
Sul with 15,39% and Goias with 10,5%.However, the
production of soybean is rapidly evolving in the states of
Maranhdo, Tocantins, Piauiand Bahia [9].

A strong demand for soybean and products around the
world are alerts concerning the importance of improving
more and more productivity levels. Therefore, fertilizers
develop a key role. Due to the direct relationship with the
mineral nutrition of plants and their production, these inputs
represent around 25% of the oilseed production costin the
municipality of Sorriso-MT [18]. Brazil’s production of
fertilizers is small if compared to the consumption in Brazil
(and worldwide) most of all is imported. Thus,
understanding the needs of cultivations, how and in which
regions, where they are most needed, are significant issues to
guarantee supply and crop production.

In the region of MATOPIBA the main limitation is low
natural soil fertility. In this biome, the latosols oils are the
more representative [19]. The latosols have great potential
for agriculture; however, their physical and chemical
conditions demand an appropriate management that includes
the use of fertilizers and, consequently, other investments.
These inputs provide the necessary nutrients to the
development of cultivations, given their demands.

Fertilizers are considered as commodities in international
markets. The inputs utilized in production demand a high
level of industrial sophistication and are intense in capital
and scale — such as the petrochemical (sulphur, urea) or
potassium and phosphorus — which depend on a mining
infrastructure [20].

Brazil imports the majority of fertilizer consumed in the
country; however, Brazil is the fourth in consumption
according to data from the National Association for the
Diffusion of Agro Fertilizers and Defensives -ANDA [21].

Table 1. Major consumer countries of NPK (Nitrogen, Phosphorus and
Potassium)

Worldwide consumption of NPK (thousand tons)

Country
2009 2010 2011
China 48.880 49.900 50.900
india 26.486 28.122 29.358
EUA 18.643 20.593 20.775
Brazil 9.046 10.134 11.656

Source: [21]

Although Brazil’s productions have a large number of
mixers and producers of feedstock, it is not enough to fulfill
the demand that is becoming higher over the years. The first
fertilizer industries in Brazil emerged in the 1940s and
exclusively mixed NPK [22]. The exploration of phosphate

mines and other chemical industries existing at that time, all
supported by the government, and the imports, were enough
to fulfill Brazil’s demand. From the 1990s, the fertilizers
sector has grown considerably, due to privatizations
occurred in the sector during the opening of economy.
Moreover, the production did not follow the domestic
demand growth, as can be shown in Graph 1.

Soybean is the cultivation that consumes fertilizers the
most in Brazil, reaching 35% of the delivery in the country.
The international dependency of Brazil on almost 64% of
fertilizers can be considered a bottleneck for production
growth, besides the price change in the international markets.

The importance of fertilizers to food production in Brazil
is considerably high. In the period between the crops of
1992/1993 and 2006/2007 in which the annual average
growth of planted area in Brazil was 1,7%, the fertilizer
consumption raised 5,9%/year and the production of grains
increased4,5% [21, 7].
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Graph 1. Comparison between import and national production of

fertilizers (2009 to 2011). Source: Adapted from [21]

This work intended to analyze the agricultural expansion
of MATOPIBA in Brazil’s soybeans production and the
scenarios of fertilizer consumption for the next years. As a
reference, it was analyzed the historical data series of
fertilizer consumption in Brazil, the agricultural expansion in
the MATOPIBA region and the scenarios of fertilizer
consumption in this region for the next 10 years was
observed.

2. Materials and Methods

The investigation will be developed by means of
exploratory research methodologies developed with the
objective of providing an overview concerning a specific
data [23]. This study was bibliographical character and
long-term forecasts allow estimating the growth of given
variable for the next years, based on the analysis of its
historical data series, considering other factors inherent to
the study. This work used a forecast from 2012/13 to 2022,
covering a 10-years period.
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The index most used for this estimate is CAGR
(Compounded Annual Growth Rate), because it applies a
pre-determined growth rate during the time to be evaluated.
Calculating the CAGR will do the study forecast for the next
years or a compound annual growth rate, as mathematical
formula below applied to the analyzed variable history.

I
V) (1)

CAGR((ty,t,)= )
0

where:
V (p) = initial value
V(t,) = final value
t,-tp = number of years

This index will be applied in order to help on fertilizer
consumption estimates in the region of MATOPIBA,
considering the increase in soybean crop area and its
consequences in Brazil’s production of this grain.

3. Results and Discussion

Together, the states of Maranhdo, Tocantins, Piauiand
Bahia cultivated approximately 2.3 million hectares of
soybean harvested in the 2010/11 crops, 11% more than in
2009/10. These states should produce7.3 million tons in the
next years, which means a 26.9% growth, due to the increase
of productivity. In 2012, these States represented 10.3% of
Brazil’s production; Maranhdo represents 2.30%, Piaui
1.80%, Tocantins 1.60% and Bahia 4.60% of this amount
[5].

Table 2 presents the evolution of soybean crop area in the

state group studied, as well as its representativeness in Brazil.

A gradual growth in this period shows a slow, continuous
migration to the region, which can be explained by the need
of large investments in cutting down Cerrado native
vegetation (i.e., opening new agricultural areas), besides soil
management that depends on large investments.

An increasing expansion in recent years in the region
studied, due to a set of factors: good agricultural conditions,
flat land, mechanized lands, well distributed rainfall
throughout the production cycle and cost of land lower than
that charged by other traditional areas in the production of
grains such as South of Brazil and even the state of
MatoGrosso.

In 2011, among the four states that form the region of
MAPITOBA, the state of Bahia has the largest crop area,
exceeding 1 million and 100 thousand hectares, mostly in the
west of the state, where grains are produced. The second
largest crop area is located in the state of Maranhao, with 560
thousand hectares, followed by the states of Tocantins and
Piaui, with 445 thousand and 451 thousand hectares with
soybean cultivation, an amount of 2 million 568 thousand
hectares. This means that 10.3% of cultivated soybeans in
Brazil are located in the region of MATOPIBA (Table 2).

Table 2. Historical data series of crop area in the MATOPIBA region
versus Brazil (1990 until 2011) and the participation (%) of the block in
Brazil area

Soy Crop Area (thousand hectares)

Years
MA PI TO BA Total Brazil %
1990 5 4 278 287 9,743 2.9%
1991 21 12 330 363 9,582 3.8%
1992 43 16 380 438 10,717 4.1%
1993 63 23 434 520 11,502 4.5%
1994 92 14 17 471 593 11,679 5.1%
1995 89 10 5 433 537 10,663  5.0%
1996 120 18 22 456 616 11,381  5.4%
1997 144 29 40 556 769 13,158  5.8%
1998 163 30 40 580 813 12,995  6.3%
1999 176 40 57 635 908 13,623 6.7%
2000 210 62 66 691 1,029 13970 7.4%
2001 238 87 105 800 1,230 16,386  7.5%
2002 274 116 148 850 1,389 18,475  7.5%
2003 343 159 244 822 1,567 21,376 7.3%
2004 375 197 356 870 1,798 23,301  7.7%
2005 383 232 310 873 1,797 22,749  7.9%
2006 384 220 268 851 1,723 20,687  8.3%
2007 422 254 332 905 1,912 21,313 9.0%
2008 387 273 311 948 1919 21,743  8.8%
2009 502 343 364 1,017 2,226 23,468  9.5%
2010 518 384 405 1,044 2,350 24,181  9.7%
2011 560 445 451 1,113 2,568 25,001 10.3%
2012 661 546 543 1,282 3,032 27,646 10.4%

Source: [18]

Concomitantly to the increase of crop area, in the period
from 1990 to 2012, fertilizer deliveries increased
significantly in this region can be observed, as shown in
Table 3. As the state of Tocantins was created in the 1990s,
only in 1997 the National Association for the Diffusion of
Agro Fertilizers and Defensives (ANDA) started to release
their fertilizer consumption. A significant increase in all
states, with few reductions in isolated years, can be observed.

In a comparison of the volume of fertilizer delivery
throughout Brazil, an increasing participation of
MATOPIBA region of numbers presented by ANDA was
observed. Of all deliveries of this input done in 1990, only
2.6% was done in MATOPIBA. In 2011, this number
reached 10,4% of the total, exceeding 2.9 million tons (Table
3). In the total volume of fertilizer delivery presented by
ANDA in 2011, the MATOPIBA region is in ninth place on
consumer delivery ranking, followed by the states of Mato
Grosso, Sdo Paulo and Minas Gerais, respectively the first
places [21].

The combination of these factors (land versus fertilizer
consumption) has as a consequence the direct growth of crop
production. The official data worked with year-crop to
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present the volume of grains produced in the time period.

Table 3. Historical data series of volume of fertilizer delivered
MATOPIBA, identified by State, from 1990 to 2011

Volume of Fertilizer Delivered (million tons)*

Years
MA PI TO BA TOTAL Brazil %

1990 0.02 0.01 - 0.19 0.22 8.21 2.6%
1991 0.02 0.01 - 0.30 0.33 848  3.9%
1992  0.02 0.01 - 0.31 0.34 925  3.7%
1993 0.04 0.01 - 0.38 0.44 1051  4.2%
1994 0.06 0.01 - 0.50 0.57 1191  4.8%
1995  0.05 0.01 - 0.47 0.53 10.78  4.9%
1996  0.08 0.02 - 0.53 0.63 12.16  52%
1997 0.09 0.02 0.04 0.61 0.76 13.86 5.5%
1998 0.13 0.02 0.05 0.69 0.90 1469 6.1%
1999 0.10 0.03 0.05  0.69 0.87 13.71  6.4%
2000 0.14 0.05 0.07 0.84 1.10 1640 6.7%
2001 0.15 0.06 0.06 0.86 1.13 16.64 6.8%
2002 0.18 0.06 0.10 0.99 1.33 19.11  7.0%
2003 025 0.09 0.16 1.16 1.66 22.80 7.3%
2004 030 0.11 0.17 1.29 1.88 22.77  82%
2005 026 0.11 0.18 1.16 1.71 20.19  8.5%
2006 027 0.13 0.19 1.22 1.80 2098  8.6%
2007 034 0.15 021 1.52 221 24.61  9.0%
2008 030 0.17 0.16 1.41 2.04 2243 9.1%
2009 036 0.18 0.15 1.44 2.14 2240  9.5%
2010 038 0.23 0.19 1.67 2.47 2452 10.1%
2011 0.49 033 028 1.87 2.96 2833  10.4%

Source: [21]

State Participation (%)

Maranhéo —2,30%
Piaui — 1,80%
Tocantins — 1,60%
Bahia — 4,60%

Figure 2. Emphasis of MATOPIBA block in the map of Brazil. Source:
Adapted from [4, 5]

In the case of soybean, the plantation occurs from
September in some regions of Brazil, as in the state of
MatoGrosso (the first State to begin the activity) and the crop
is extended until July, in last plantings such as in
MATOPIBA. The history of this block, compared to the
national soybeans production and the percentage of Brazilian
participation are presented in Table 4.

Table 4. Participation of MATOPIBA region on the growth of Brazilian
soy production — history by year-crop

Soyproduction (Thousand tons)

Year
Crop  MA PI  TO BA I}“Sgg Brazil %
199091 8 - 7 556 571 15395 3.7%
1991/92 25 - 19 495 540 19419  2.8%
1992/93 91 - 26 591 708 23,042 3.1%
1993/94 138 12 42 868 1,061 25059  4.2%
1994/95 170 25 33 1,073 1,300 25934  5.0%
199596 200 23 9 699 931 23,190 4.0%
1996/97 252 36 20 1012 1320 26,160 5.0%
1997/98 302 57 80 1202 1,641 31370 52%
1998/99 391 69 94 1,151 1,704 30,765  5.5%
1999/00 439 100 137 1,525 2,201 32,890  6.7%
2000/01 483 143 139 1,450 2215 38432 5.8%
2001/02 570 91 263 1464 2387 42230 57%
2002/03 655 308 378 1,556 2,897 52,018  5.6%
2003/04 924 397 607 2218 4,146 49,793  83%
2004/05 998 554 921 2401 4874 52305 93%
2005/06 1.025 545 700 1,991 4261 55027 7.7%
2006/07 1.084 486 647 2297 4514 58392  7.7%
2007/08 1263 819 911 2,748 5741 60,018 9.6%
2008/09 975 769 856 2418 5018 57,166 8.8%
2009/10 1331 868 1,071 3,111 6,381 68,688 9.3%
2010/11 1.600 1,144 1,227 3,508 7,479 75324  9.9%
2011/12 1651 1,263 1,383 3,183 7479 66383  8.9%
2012/13  1.004 1279 1,657 3,230 7,170 82,063 11.4%

Source: [18]

It is noted that Brazilian soybean production is growing in
average 3.8% per year. Nevertheless, these values are below
the expected in 2011/2012 crop, when the production was
12%, less than 2010/2011 crop, due to drought in south
region, according to the Systematic Report of crop
production, presented by IBGE. However, the investments in
technology and the production center is still displacing to
agricultural frontiers, as can be observed in the states of
Maranhdo, Tocantins, Piauiand Bahia. In 2012 the
production in these four states totalized 11.3% of all soybean
produced in Brazil, although the data of this crop are still an
estimate (Table 4).

In 2011/2012 crops, the participation of MATOPIBA
corresponded to 8% of the production, less than the value
close to 10% of the last crop. Part of this loss is due to
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climate issues and production increase in traditional regions
such as the states of MatoGrosso and Parana.

The expansion of soybean production in Brazil will
happen by means of the combination of area expansion and
productivity. The increase in production by crop area
suggests an increase in fertilizer consumption (Table 5) and
other inputs, which complete the technological package of
cultivations, increasing productivity and slowing down the
opening of new areas.

By observing, an increase in crop area (Table 2), can
determine the index of this evolution, by applying the
mathematical formula to determine CAGR, as shown by data
below (Table 5).

Table 5. CAGR growth index of soy crop area in MATOPIBA region

MA PI TO BA Total

CAGR

25.7% 18.1% 25.4% 6.8% 11.0%

When observing the CAGR index of each state, significant
values in MATOPIBA are observed, while the state of Bahia
shows a slow increase. However, when considering absolute
values, this state has a more significant expansion.

In percentage values, the state of Maranhdo leads the
group, with 25.7% of annual growth, followed by the states
of Tocantins (25.4%), Piaui (18.1%) and Bahia (6.8%).
However, considering growing lands for oilseeds, the state of
Piaui has a good chance of overcoming the state of Maranhao
in a few years due to the location of growing lands, located
inflat land regions of the state, which makes mechanization
easier.

For the forecast, the average CAGR among the states of
11% (Table 5) will be applied to determine the soybean crop
area in the next 10 years. With the index defined, the Table 6
presents the scenarios. In accordance to the Table 6, the
soybean crop area in MATOPIBA should exceed 8million
hectares in 2022. The growth percentages clearly vary from
one year to another, differently from state to state, due to
factors inherent to the expansion of agriculturally land or
conversion of crops and from environmental or even
logistics issues, to production flow.

Table 6. Forecast of soycrop area from 2012 to 2022

Forecast of crop area (thousand hectares)

Years

MA PI TO BA Total
2012 621 494 501 1,235 2,851
2013 690 548 556 1,371 3,165
2014 766 608 617 1,522 3,513
2015 850 675 685 1,690 3,900
2016 944 749 761 1,876 4,329
2017 1,047 832 844 2,082 4,806
2018 1,163 924 937 2,312 5,335
2019 1,291 1,025 1,040 2,566 5,923
2020 1,433 1,138 1,155 2,849 6,575
2021 1,591 1,263 1,282 3,162 7,298
2022 1,766 1,403 1,423 3,510 8,102

Nevertheless, this growth is possible considering that in
traditional regions there is no further area to expand. Thus,
the trend is directing crop productions to this region, taking
with them improvements achieved in cities around large
agricultural potential production.

To conclude, by applying the same methodology to obtain
CAGR studying fertilizer delivery volumes in the states
analyzed, the calculation can obtain the following values
(Table 7):

Table 7. Fertilizer consumption growth rates (CAGR index)in
MATOPIBA region from 1990 to 2011
MA PI TO BA Total
CAGR
17.0% 19.0% 10.1%  5.5% 13.3%

In general, the four states presented an average growth of
13.3% in fertilizer consumption, mostly Piaui and Maranhao,
followed by the states of Tocantins and Bahia. In absolute
values, the state of Bahia presents higher growth levels in
using these inputs. This difference in fertilizer consumption
is linked to soil characteristics, which can differ in fertility
levels from one state to another, demanding a more detailed,
specific management for each region.

Table 8 shows the fertilizer volume forecast that can be
delivered in each state of the block up to 2022, considering
the average growth index for each state, presented in Table 7.

Table 8. Forecast of fertilizer consumption, applying the CAGR index of
each State

Volume of Fertilizer Delivered (tons)*

Years
MA P1 TO BA Total

2012 569,190 391,378 304,841 1,966,776 3,350,213
2013 665,696 465,691 335,779 2,074,067 3,795,219
2014 778,564 554,114 369,857 2,187,211 4,299,333
2015 910,569 659,327 407,393 2,306,528 4,870,409
2016 1,064,954 784,517 448,738 2,432,353 5,517,340
2017 1,245,516 933,478 494,280 2,565,042 6,250,203
2018 1.456,692 1,110,723 544,444 2,704,970 7,080,410
2019 1,703,673 1,321,623 599,699 2,852,531 8,020,894
2020 1,992,529 1,572,567 660,561 3,008,141 9,086,300
2021 2,330,360 1,871,159 727,600 3,172,241 10,293,223
2022 2,725,470 2,226,447 801,443 3,345292 11,660,461

Projections indicate fertilizer consumption should exceed
11 million tons in the four states studied. This number is
possible considering projections of grain crop area increase,
especially soybean. Other way of forecasting fertilizer
consumption is multiplying the average fertilization of the
state by crop area. However, this methodology is for
practical use and there is no detailed scientific explanation in
this regard. In any way, the values would be close to that
obtained by means of average CAGR. These estimates direct
the fertilizer market, mostly the size of world production
capacity, study of suppliers and need for expanding the
logistics networks that transports the inputs and,
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subsequently, grains to be produced.

Estimates for soybean grain indicate an increasing
production in Brazil of 88.9 million tons in 2021/2022. This
projection is 17.8 million tons bigger, if compared to the
Brazilian production of oilseeds in the 2011/2012 crop,
according to data from the Ministry of Agriculture,
Livestock and Food Supply [5].

FIESP (Federation of Industries of the State of Sdo Paulo)
explains that Brazil’s soybean production should present
2.8% of average growth by year up to 2022, which means
1.4% more than worldwide estimate [24]. According to the
same publication, Brazil will increase its participation on
world export on agribusiness main products in 2022. Besides,
the incorporation of lands will be lower; while between 2002
and 2011, 1, 212 thousand hectares were incorporated per
year, in the projected period of 2012/2022, 443 thousand
hectares per year will be necessary, highlighting the
importance of investing in high technology with trends to
increase production without changing dramatically crop area
sizes. This means the preservation of approximately 5.2
million hectares.

According to estimates of MAPA, the production of grains
(rice, green beans, soybean, corn and wheat) should increase
in 21.1%, while the crop area should be expanded in 9,0%.
The estimates made until 2021/2022 are that the total crop
area should move from 64.9 million hectares in 2012 to 71.9
million 2022, which means an increase of 7.0 million
hectares. This expansion of cropland will be concentrated on
soybean, plus 4.7 million hectares [5].

4. Final Considerations

MATOPIBA region should present a significant increase
of grain production, as well as in its crop area and,
consequently, in the fertilizer consumption. The region that
consists of the states of Maranhdo, Tocantins, Piaui and
Bahia should achieve a grain production of 20 million tons in
the next 10 years in a crop area of 7.7 million hectares in
2021/2022, equivalent to the estimate to the 2012/2013 crop
in MatoGrosso State, that can be even more surprising,
reaching levels of up to 11 million hectares [5].

Areas that have been occupied in these states have some
essential characteristics for modern agriculture: they are flat
areas and large, their soil is extremely productive, and there
is water available, appropriate climate with long days and
high luminous intensity. The major limitation, however, are
poor logistics conditions, especially land and port
transportation, communication and, in some cases, lack of
finance services and structure of cities around agricultural
areas [5].

Considering the estimates of the Ministry of Agriculture,
showing a growth rate of 1.9% per year, and local reality of
agricultural frontiers that some state will focus this growth
by climatic conditions suitable to grain cultivation or by less
land value, or even by the challenge of making the country
more and more productive.

In Brazil, 4.8 million hectares should be added to current
soybean plantations, mostly in MATOPIBA. The state of
MatoGrosso, before considered an agricultural frontier,
should reduce their growth rates, mostly due to
environmental issues.

Particular attention is drawn in determining fertilizer
consumption, which affects future negotiations, comprising
agribusiness chains, since companies distributing inputs,
taking into account that most of them are imported, and
affects even soybean crushing units to determine the
industrial capacity of raw material for next steps of
production cycle.

Despite climate issues to which Brazil is subject due to its
continental size, investments should be maintained in ever
growing scales, as to boost Brazil’s position to the most
important block in soybean production, as to have better
agricultural conditions in Brazil’s properties.
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