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ABSTRACT

The Central-West region has been highlighted as the largest agricultural center in the country, accounting for 42%
of national grain production. Goias State represented an amount of 18.9 million tons in the last harvest. Despite the
large production, a problem which affects the negotiations and the quality of the harvested grains is storage. A static
capacity of 20% higher than grain production is recommended. The objective of this work was to evaluate the
storage capacity of grains in the State of Goias and their respective mesoregions using a comparison with the
agricultural production of the Center-West region. The deficit in the static storage capacity of grain in Goias for the
2016/17 harvest was 25.17% in relation to grain production, since the recommended amount for safe storage is 20%
higher than production, which indicates the need for a 45.17% increase in the State’s static storage capacity to
supply the demand for products throughout the year and to support the producers so that they can be competitive
in the domestic and international markets in the commodity negotiations. Public policies to support the creation
and expansion of storage are necessary, since the investment made in the structures is high and the return of
spending is not immediate.
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Déficit na capacidade estatica de armazenagem de graos no estado de Goias na safra 2016/17

RESUMO

A regido Centro-Oeste vem se destacando como o maior polo agricola do pais, sendo responsavel por 42% da
producdo nacional de grdos. O Estado de Goias representou um montante de 18,9 milhdes de toneladas na Gltima
safra. Apesar da grande producdo, um problema que afeta as negociacdes e a qualidade dos grdos colhidos é o
armazenamento. Recomenda-se uma capacidade estatica 20% superior a producdo de gréos. O objetivo deste
trabalho foi avaliar a capacidade de armazenamento de gréos no Estado de Goias e suas respectivas mesorregides,
utilizando um comparativo com a producéo agricola da regido Centro-Oeste. O déficit na capacidade estatica de
armazenamento de grdos em Goias para a safra de 2016/17 foi de 25,17% em relacdo a producgdo de gréos, visto
gue o recomendado para uma armazenagem segura é 20% superior a produgdo, o que indica a necessidade de um
acréscimo de 45,17% na capacidade estatica de armazenamento do Estado para suprir a demanda por produtos
durante todo o ano e respaldar os produtores, para que possam ser competitivos no mercado nacional e internacional
nas negociacdes de commodities. Politicas publicas de apoio a criacdo e ampliacdo dos armazéns sdo necessarias,
visto que o investimento realizado nas estruturas é alto e o retorno dos gastos ndo é imediato.

Palavras-chave: Estocagem; Culturas agricolas; Mesorregides; Logistica.
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Brazil stands out on the world stage as one of the
largest producers and exporters of grains, supplying
countries with great demand for products, among them
China and the United States. The Brazilian production of
commodities has surpassed records with each harvest.
Technological development, favorable climatic factors
and dedication of producers and professionals linked to
agribusiness place Brazil among the most competitive
countries in world agriculture.

According to CONAB (2017), grain production in
Brazil for the 2016/2017 harvest reached 238.7 million
tons, a total corresponding to an increase of 24.3% in
relation to the 2015/2016 harvest. Soy and corn play a
fundamental role in increasing Brazilian productivity,
being responsible for 90% of the grains produced, and
despite the high production, the planted area has not
undergone much change, thus revealing the excellent
technological situation present in the country.

In conjunction with the increase in grain production
in Brazil and the possibility of having multiple harvests
in the same year, the demand for adequate infrastructure
and logistics have grown. Logistics has undergone major
changes in recent years, since its activities have only
focused on domestic supply and emergencies in the local
market, however with the growing global socioeconomic
change, there have been evolutionary transformations
with the aim of expanding its areas of operation. Brazil
also fits into the problems related to storage and logistics;
with the increase in the grain volume in the harvests, the
physical structure does not parallel the production
evolution. Storage and disposal of grains are correlated
with the production and commercialization of the final
product intended for the consumer, being a sequence of
factors in which each part must have equal relevance
(Aleixo and Silva, 2015).

Storage is one of the most important and ancient
activities of mankind, and when properly carried out its
primary focus is to preserve the quality of the food,
thereby avoiding losses and enabling greater
competitiveness in the market, especially in the off-
season. Forming inventories favors chronological
distribution and supply from granaries located at strategic
points in logistics, preventing frequent changes in prices
(Giovine and Christ, 2010).

According to CONAB (2017), grain storage capacity
in Brazil remains insufficient. There are currently 17.7
thousand granaries registered with a capacity to store
157.6 million tons of grain; however, the production
estimate for the 2016/17 harvest exceeded 230 million
tons, which results in a deficit impact on the static
capacity in Brazil.

In the current decade, the Midwest has become the
main agricultural hub in the country. According to
CONAB, the region represented 42% of national grain
production, reaching a surprising 88 million tons in the

agricultural cycle. The State of Goias is the second
largest producer in the country, after only Mato Grosso,
and reached a record harvest corresponding to 18.9
million tons of grain in an area of 5.1 million hectares
(CONAB, 2017).

According to Aleixo and Silva (2015), Goias has a
high deficit in static storage capacity, and if all
production needs to be stored, the capacity should be
expanded by approximately 44.83% so that it is possible
to meet all local demand.

In view of the above, the objective of this work is to
evaluate the grain storage capacity in the State of Goias
and its respective mesoregions using a comparison with
agricultural production in the Midwest region.

The exploratory research methodology was applied
based on data from the National Registry of Storage
Units System (SICARM) and on surveys of harvests from
the National Supply Company (CONAB).

The research was developed from bibliographic
reviews on grain storage in the State of Goias and the
current condition of static capacity in the 2016/2017
harvest. The data used is freely accessible and are
available on the website www.conab.gov.br.

The information regarding the static storage capacity
and the grain production were condensed by mesoregions
of the State of Goias. The tables and figures were then
constructed to carry out the necessary analyzes. Data
from the 2016/2017 harvest and the State’s static
capacity, which is made available by CONAB, were used
to calculate the storage deficit in the State of Goias.

Finally, the current situation of the location of the
granaries and the type of storage unit: Storage Unit at
farm level; Collector Storage Unit; Intermediate Storage
Unit; and Terminal Storage Unit were described
according to the predominance in each region (Aleixo
and Silva, 2015).

Table 1 shows the evolution of agricultural
production combined with the static capacity of the state
of Goiés.

Static capacities of the mesoregions in the state of Goias
The State of Goias is divided into five agricultural
mesoregions: North, Northwest, East, Center and South.
According to the IMB - Instituto Mauro Borges of
Statistics and Socioeconomic Studies (2014a), Goias
occupies the 4" position in the national ranking of
agricultural production, and its main mesoregions which
collaborate for this important position are the South and
East. The south of Goias is responsible for approximately
75% of the State’s production, since this region
corresponds to some of the main grain producing
municipalities in Brazil such as Rio Verde and Jatai. The
development of static capacity in some regions of Goias
is associated with the productive history and the
expansion of the agricultural scenario in the area.
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Despite the high grain production, the storage
capacity is still below what is necessary. According to
Aleixo and Silva (2015), the ideal capacity would be 20%
higher than grain production, and the State of Goias has
a storage deficit of 4,439.04 million tons, which
represents a deficit of 25.17% in the storage capacity,
thus hindering better competitiveness in the agricultural
export scenario and showing unpreparedness to meet a
possible record harvest. Figure 1 shows the respective
mesoregions of the State of Goias with their static grain
storage capacities (SICARM, 2017).

Storage capacities according to their location

According to Aleixo and Silva (2015), the grain
storage units are divided into five different models: farm-
level storage unit, in which the agricultural company is
located next to rural properties and only serving the
producer; collecting storage unit, which are medium-
sized granaries, serving more than one producer, located
in a strategic position to facilitate farmers’ logistics;
subterminal storage unit, located in a strategic position to
receive production from several farmers together with the
grains of the collecting units; terminal storage unit, which
is close to major consumption centers, ports and strategic
locations, aiming to facilitate exports, reducing
transportation costs. Grain storage in Goias has collector
type storage units as its main characteristic, which are
mainly represented by granaries and silo batteries. Figure
2 shows the number of granaries available throughout the
State and their respective characteristics.

Number of storage units and static capacity by storage
type

According to Aleixo and Silva (2015), grain storage
can be carried out in two ways: a) bulk, when the grains
are disposed without packaging in silos, which can be
masonry, metal or concrete; and b) conventional
granaries, when the grains are stored in bags and kept in
warehouses or sheds which have favorable temperature
and humidity characteristics for storage. In the State of
Goids, bulk granaries in the form of metallic silos
predominate, as agricultural expansion provides greater
investment in storage units.

Table 2 presents the data on the static capacity of
conventional granaries and bulk carriers in the respective
mesoregions of the state of Goias. Note that the South
region has the largest number of storage units, both for
conventional granaries and bulk carriers. In Figure 3, the
grain production by mesoregion and its respective static
capacity is represented, with the South of Goias standing
out as the largest grain producing and storage region.

Transport logistics
Four modes of transport are used to transport grain in
Brazil: water, land, air and pipeline. The most used modal

in the State of Goias is by road, with an increase in the
costs of agricultural production; however, investments in
infrastructure and an increase in the railway network
could collaborate with the flow of agricultural production
in the State (Rodrigues, 2004).

An increase in the road network has been noted
during the last decades, however this has not been
verified for the waterway and railway modes; this fact
can be observed by the difference in the current size
between these two modes in the State of Goiés: 27.9
thousand kilometers of highways (IMB, 2014b) and 685
kilometers of railways (Rodriguez, 2011). Waterway and
railroad networks are almost nil in the state of Goiés
when compared to roadways.

According to the Goias Secretariat of Management
and Planning SEGPLAN (2011), the road network in
Goias is responsible for most of the cargo displacement
and passengers. There are 24,994 km of highways in the
State, of which 52.7% are paved, 3.9% are unpaved and
13.4% are in planning or paving works.

The main federal highways of the State are BR-153,
which connects the north to the south of the country, BR-
060 connecting Goiania to Brasilia, and BR-050 which
connects the Federal District to the south of Brazil.

The importance of the main highways in the State is
evidenced by the production flow, not only to Goias, but
throughout the country. BR-060 stands out for cutting the
South-Goiana region due to the vast grain production,
forming a strategic logistic corridor for the grain flow
from all over the country.

There is a link between a large part of the state’s
mesoregions with the BR-153, which is of great
importance, cutting practically every state and
connecting with the North-South railroad.

According to Silva Neto et al. (2016), the North-
South railroad will reduce fuel costs, transportation costs,
high expenses with highway maintenance and also the
number of accidents in the locations. A section of the
railway is concluded in Goiéds, which changed the
logistics profile of the regions including the railway
modal, making the State more competitive in the
respective negotiations of its agricultural production.

Regarding transport modes, another important factor
to be considered is the use of waterways, which are a
more economically viable mode of transport with the
possibility of being explored in the State of Goias.

According to Silva Neto et al. (2016), investments in
other forms of transport are being implemented, such as
the Multimodal Logistics Platform and Porto Seco
Central-West in the city of Andpolis, which constitute
investments of extreme importance and have better
expectations about the improvements in logistics in
Goias. Figure 4 presents the logistics of Goias with a
presentation of the respective transport modes currently
used in the region.
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The deficit in static grain storage capacity in Goias
for the 2016/17 harvest was 25.17%, which indicates the
need for a 45.17% increase in the state’s static storage

73

year. Public policies to support the creation and
expansion of granaries are necessary, since the
investment made in the structures is high and the return

capacity to supply the demand for products during the on expenses is not immediate.

Table 1. Grain production and storage in the State of Goiés.

Grain production

Year (millions/ton) Static capacity of granaries (millions/ton)
2006 10755.00 12433.70
2007 11235.30 12435.70
2008 12829.70 12970.80
2009 13030.60 12964.45
2010 13347.80 12955.70
2011 15446.80 11916.80
2012 18187.90 12890.20
2013 17656.50 13161.03
2014 18679.80 12613.10
2015 19620.52 11999.70
2016 17635.40 13196.36
Source: Adapted from CONAB (2017).
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Figure 1. Distribution of the static storage capacity of the State of Goias by mesoregions.
Source: Prepared by the author from the IBGE cartographic base, with data from SICARM (2017).
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Figure 2. Types of grain storage units in Goiéas.
Source: Prepared by the author based on data obtained from CONAB (2017).

Table 2. Static capacity of conventional granaries and bulk carriers in the respective mesoregions of the state of Goias.

Region/Granary Conventional Bulk carriers

Number Capacity (t) Number Capacity (t)

Central 16 65.940 29 504.618

East 76 213.684 143 1.215.661

Northwest 5 22.192 6 124.650

North 7 18.616 19 205.742
South 111 523.549 501 10.442.281
Total 215 843.981 698 12.492.952

Source: Adapted from SICARM (2017).
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Figure 3. Grain production and static storage capacity (in millions of tons).
Source: Prepared by the author based on data obtained from CONAB (2017).
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Anzpolis will be daliversd in 2010. The remzining
stretch, which rsaches the Port of S30 Sim3o, is
scheduled for 2011.

| CENTRAL-WEST

| INTEGRATION RAILWAY

The first stretch of the Transcontinental
Railway that will connect the city of Urnagu
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| BR-133HIGHWAY

| Hi ghway duplication works have zlrady reached zlmost the entirz 204
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Figure 4. Transport logistics in the State of Goias.
Source: IMB (2014b).
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