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Abstract 

 

In 2013, Brazil became the main soybean exporter in the world. Brazilian soy shows high 

internal cost of freight calling for alternatives for transport from the north to south of the 

country. An alternative that has not yet been used is the Tocantins-Araguaia Waterway. This 

waterway passes directly through five Brazilian states and can be an alternative means of 

transport from other adjacent regions, due to its transport costs. This study analyzed other 

transport costs of soybean from the state of Mato Grosso, based on the thirteen main cities 

that produce soy. From studies of Brazilian National Agency of Waterway Transportation 

(ANTAQ), estimates of road and water transport costs were generated. This scenario was 

compared to those presented by other researchers in terms of transport cost in order to verify 

the waterway viability in relation to other alternatives. Finally, conclusions and 

recommendations for future researches were presented. 

 

Keywords: Logistics, Costs, Waterway, Soybean Transportation 

 

1. Introduction 

 

Brazilian logistic has been characterized by innovation and by seeking alternative 

systems of cargo transportation, especially due to the means of transport for exportation and 

the internal market. One of the great examples is the market of bulk products, which is the 

basis of all productive chains, and which, by the great demand of transportation, suffers from 

what is known as “the limitation of Brazilian logistics costs”.  Among these products is soy. 
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In 2012/13, Brazil became the biggest world exporter of soy.  In the cycle 2012/2013, 

the country exported about 42 million metric tons of grain.  For the cycle of 2013/14, the 

country achieved the title of the biggest exporter of soy in the world (CONAB, 2013).  In 

relation to the production, Brazil produced, on the harvest of 2012/13, 82 million metric tons 

of soy, being responsible for about 30.6% of worldwide soy production.  The Brazilian state 

with the largest production is Mato Grosso, located in the Midwest region of Brazil.  In the 

2013/14 harvest, it was responsible for 23.53 million metric tons, equivalent to 28.8% of 

national production. It is important to mention that the greatest part of this production is 

arising from the north of the state, where the cities of largest production are located. 

(CONAB, 2013; HRAPSKY and ZIMMERMAN, 2012) 

In Brazil, the visible issue of agricultural product exportation is related to logistics. It 

is known that the transportation of raw material between the primary sources of production 

and those for export represents enormous loss for the country. The improvement of highways 

and railroads and the use of waterway transportation are essential and pressing, besides the 

improvement of ports and warehouses productivity.  Brazil loses competitiveness when the 

agricultural product leaves the rural area with low prices and arrives to the destination with 

high costs because of logistical issues (OMETTO, 2006). 

In the worldwide market, Brazil shows comparative advantages on soy product in 

relation to other world producers, but loses in logistics costs. Therefore, it is necessary that 

Brazil improve in logistics infrastructure, with the aim of decreasing costs and time (FRIEND 

and LIMA, 2011).  Some of the greatest Brazilian soy export companies indicate that its main 

limitations for increasing the volume of exported soy are related to costs and uncertainty 

regarding the process of soy transport (MEREGE and ASSUMPÇÃO, 2002)  

Bowerox and Closs (2009) affirm that an efficient logistic system, so important for 

operations in any country, is absolutely necessary in production and marketing activities at the 

global level. The logistics inside a country concentrates on quality services within a relatively 

controlled environment.  Globalized logistics must comply with all of the requirements of a 

country, and still cope with the increasing uncertainty related to distance, demand, diversity 

and operation documents (ENOMOTO AND LIMA, 2007;ALMEIDA et al, 2012)  

According to Coeli (2009), the transport of soybeans in Brazil occurs in two stages: 

a. Transportation from harvest to the warehouse: this has been the producer’s 

responsibility, being done on carts. Its cost is high due to absence of paved roads. It is 
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a means of local transport and extremely parceled, not being, therefore, focus of 

analysis in this study. 

b.  Transportation from warehouse directly to exportation or to processing industries: 

from the producer’s warehouse, the soy in grain goes to railroads, highways and 

waterways, to be directed for exportation (ports). The soybean is normally transported 

in bulk, although there are occasions that it is packaged in bushels before be moved. 

Grain soy can also be transported to processing industries, to turn the soybeans into 

soybean meal or oil. 

The need to reduce the logistics cost of soybeans is due to the fact that it is a product 

of low value and therefore needs a less costly means of transport, besides the fact that it is 

usually the farmer who bears the transport costs (CAIXETA-FILHO, 2006). Agribusiness 

entrepreneurs are obliged to continuous improvement of practices aimed at: (i) analyze and 

optimize operational flows, (ii) eliminating activities that do not add value, (iii) reducing 

costs, (iv) reducing delivery times, (v) improving the flow of information between the 

components of the supply chain, and (vi) offering quality products (SILVA, 2002;). 

The growth of soybean exports in recent years and also its achievement as the main 

Brazilian agricultural product, added to the distance from the plantation areas to ports, all 

those facts highlight the challenges when analyzing the main logistical problems found in the 

flow of the Brazilian soy to the external market (FIORONE et al, 2015; LOPES et al, 2016). 

Some of the country's structural problems significantly delay the sustained expansion 

of Brazilian agribusiness produce in general, soy being one of them (KUSSANO and 

BATALHA, 2012); (BRANCO and CAIXETA-FILHO, 2011). Among many of these 

problems, there is the transportation infrastructure. The poor conservation of roads contribute 

to important losses to the Brazilian agribusiness since much of the Brazilian agricultural 

produce flow by highways (KUSSANO and BATALHA, 2012); (KUSSANO, 2008). Dubke 

and Pizzolato (2011) argue that the logistic costs downstream in the grain productive chain 

outweigh the economic advantages they would present due to their low production costs, 

diminishing the competitiveness of Brazilian soy in the world market. 

The US and Argentina, Brazil's two largest competitors in the production and 

exportation of soy, have a better balance in their modes of transport utilization, which gives 

them lower transportation costs than those measured in Brazil. In Argentina, the average 

transport distances from producing regions to ports are 300 km, favoring road freight 

transportation which represents 82% of the total in that country. Rail and waterway modes are 
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also used in Argentina (RIPOLL, 2011). In the US, the average distances between the 

producing regions and the ports are similar to the Brazilian distances, between 1000 and 2000 

km, with the use of waterways representing 61% of the total. In addition to that, railroads and 

highways are also used in most parts of that country (ANUT, 2005; LOVATELLI, 2009). 

Some bottlenecks presented in Brazilian ports also reduce the competitiveness of the 

low-cost soy production in the country (IMEA, 2016). The facts that most decrease the 

competitiveness of Brazilian exports are: high cost of port tariffs; demand that is higher than 

terminals and warehouses installed capacity; lack of investments in the expansion of port 

facilities causing queues of trucks and ships during the harvest period; and, the depth 

limitation that prevents the mooring of larger vessels in some ports (IMEA, 2016). 

Kussano and Batalha (2012) show that all those infrastructure problems have a direct 

impact on the cost of moving and transport agricultural produce in Brazil, which end up 

affecting the competitiveness of the country in global markets. 

In Brazil, the waterway mode became one of the priorities of the Federal Government, 

as of 2007, in the PAC - Growth Acceleration Plan and PNLT - National Logistics and 

Transport Plan, with a series of investments for better navigability and in alternatives to road  

freight transportation (PORTO et al, 2015, BRAZIL, 2012). One alternative that deserves 

special mention is the Tocantins-Araguaia Waterway, which, in spite of its guidelines 

proposed in 2007, still today does not have a deadline for its completion. That waterway when 

completed will become essential for grains transportation. Papers written by Almeida (2004), 

Lopes and Lima (2015b), Lopes (2011), PBLOG (2013), Aragão et al. (2015), they all present 

investments and the transport of potential cargo for what is considered a priority solution for 

the Central-North axis, as it will transport the bulk market coming from the Midwest, part of 

the North and Northeast of Brazil. 

Given the importance of the soybean as the main agricultural product exported by 

Brazil, and the growth of its exports in recent years, there is a need to conduct studies to 

analyze the major logistical problems encountered in its flow to the external market. This 

study conducted an analysis of the viability of transporting soybeans from Mato Grosso state 

based on thirteen major cities producing soybeans, analyzing the flow going through the 

Tocantins-Araguaia Waterway and comparing it with the main current transportation flow 

used in the country.  From studies of the National Agency of Waterway Transportation - 

ANTAQ (2013) and Salin (2014), analytics on the cost of road and waterway transport were 

produced. The study used data from soy produced in the thirteen main cities to the Nova 
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Xavantina Terminal, the final point of the waterway along its entire route. This scenario, 

using that waterway, was compared to scenarios presented by other researchers in terms of 

transportation cost. Finally, conclusions and recommendations to advance research in this 

aspect of cargo transportation are presented. 

 

2. Soybean: the Product  

  

The first record of soybean cultivation in Brazil dates back to 1914, in Santa Rosa, Rio 

Grande do Sul.  But it was not until the '40s that Brazil acquired some economic importance; 

and, in 1949, with production of 25,000 metric tons, Brazil ranked first as producer of 

soybeans in international statistics (EMBRAPA SOJA, 2004). In Brazil, until the early 1970s, 

soybeans had virtually no economic importance. But from then on, Brazilian soybean 

production had a significant increase from 1.5 million metric tons in 1970 to approximately 

30 million metric tons in 1998 and 82 million metric tons in 2013. Even though there was 

significant growth in production from the 60s, it wasn't until the 70s that soy was consolidated 

as the main crop of Brazilian agribusiness. This growth was due not only to increased acreage 

but also to the significant increase in productivity resulting from new technologies available 

to producers, according to Brazilian Research (EMBRAPA SOJA, 2004; WILSON et al, 

2005). 

Its initial cultivation occurred in the southern region of the country, expanding, 

subsequently, to the Midwest, Southeast and Northeast. (BULHOÕES and CAIXETA-

FILHO, 1999). There are several ways of marketing of soybeans (ALMEIDA et al, 2012). It 

can be sold in grains, oil and soy flour as well. In the 2010/11 season, 8% of the production of 

soybeans from Mato Grosso was destined for the domestic grain market, 41% aimed at 

refining industries for processing into oil and soybean meal and 51%  of soybeans were 

exported (IMEA, 2014). 

The geographical shift of production entailed a considerable increase in average travel 

between zones of production, processing, and export ports, making it quite common 

knowledge that transport costs were high – factors that negatively influenced the final price of 

Brazilian soybeans, both domestically and in the international market, making it less 

competitive (FRIEND and LIMA, 2011). This panorama of competition requires constant 

development of competitive advantages for producers and traders participating in the 
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Brazilian soybean production and exportation process (BULHÕES and CAIXETA-FILHO, 

1999). . 

Presently, the plantation areas of soybeans are located mainly on the South and 

Midwest regions. The latter, however, is the most promising in terms of possibility of 

plantation areas for expansion and productivity by hectare (SCHNPEF, 2001). The expansion 

phenomena reinforces the necessity of improving logistics,  because the growth is occurring 

in the interior, rural areas of the country; that is,  in places situated farther from the main flow 

ports used today (HIJJAR, 2014). According to EMBRAPA SOJA (2004), many factors 

contribute to the soybean industry establishing itself as a cultural priority in the South of 

Brazil and, also in the Midwest region: 

 Similarity of ecosystem in the South of Brazil with that of the Southern USA; 

 Tax incentive available to wheat producers benefiting the soy industry, that uses, 

in summer, the same area, labor, and machines used in wheat cultivation in winter; 

 International market on the rise; 

 Replacement of animal lard for vegetable oil; 

 Ease of full mechanization of the industry; 

 Emergence of a cooperative, dynamic, and efficient systems, that strongly supports 

the production, industrialization and commercialization of harvests; 

 Establishment of a network for soy research involving the public, federal and state 

powers, supported financially by the private sector 

 

3. Soybeans in Mato Grosso 

 

The modernization of agriculture, coupled with globalization and the integration of the 

state of Mato Grosso in a strategic setting for the export of agricultural products, created the 

need to raise the competitiveness of its products in the international market (VIANA et al, 

2010). According to Fernández (2006), due to the convergence of factors related to 

colonization and the modernization of agriculture which were being developed in the 1970s, 

the state of Mato Grosso showed a very favorable position for the expansion of soybean 

crops. 

Among these factors, there are: (i) the appropriation of technologies that enable one to 

use the soil of the savannah for agriculture on a large scale (monocultures) and varieties 

adapted to low latitude periods (long days), providing a new agricultural potential for the 
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region; (ii) the construction of infrastructure (roads, warehouses and services in general) that 

enables the consolidation of settlements, as well as the storage and disposal of production; 

(iii) the migration of families who have moved from the South to the state of Mato Grosso, 

and other states of the Amazon, seeking opportunities in agriculture, through the acquisition 

of land in public or private programs or colonization, or simply through the purchase of third 

parties (BULHÕES e CAIXETA-FILHO, 1999). 

The State of Mato Grosso is currently the country's largest soybean producer , 

reaching every major year productivity rates per hectare planted. Of the total soybeans 

exported by the state of Mato Grosso, 5.4 million metric tons were shipped to China, 

representing about 63% of exports of the Mato Grosso soybean; second, the Netherlands 

imported 578 000 metric ton; and third, Spain imported 354,000 metric tons of the commodity 

in the state of Mato Grosso (EMBRAPA SOJA, 2004; IMEA, 2014). 

Because of this potential for soybean production in the north of the state of Mato 

Grosso, there is the need for investment in transport infrastructure so that production can be 

sent to the ports, since, according Barat (1969), "investment in transportation is strategic for 

economic development policy.  The choice of the transport system to be used is crucial to the 

development and growth of a region, because it meets and far wider market more efficiently 

and competitively.” 

 

4. The logistics of Mato Grosso soybean 

 

In this sense, the most efficient ways to export soybeans produced in Brazil (large 

volumes, long distances and relatively low added value) are the railways and waterways, 

although they require a longer transport, possess greater capacity, can bring cost savings by 

scale gain and loss reduction (HIJJAR, 2014). The role of road transport, in turn, would be 

acting as a supplier of modes of higher capacity, taking the grain to rail or waterway 

terminals. However, the Brazilian reality is different.  According to ANEC (2014), the array 

of internal transport of soybean in Brazil is the opposite of that proposed Hijjar (2014), with 

extensive participation of road transport, and low participation of waterway and rail modes, as 

shown in Table1.  Also shown in Table 1 is a comparison between the internal transport of 

soybeans in Brazil with its two main competitors: Argentina and USA. It appears that in the 

case of the U.S., which has dimensions and distances traveled simlar to those of Brazil, the 
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use of waterways and railroads totaled 95%. In Argentina, despite the use of 80% of road 

transport, soy travels, on average, only 300 km to reach the ports. 

 

Table 1: Matrix of soybeans transportation – Parallel among 3 main worldwide  

producers (21). 

Matrix of soybean transportation Brazil Argentina USA 

Waterway 11% 2% 60% 

Railroad 33% 18% 35% 

Roadway 56% 80% 5% 

Average distance to ports 1,000 a 1100 Km 250 a 300 Km 1000 Km 

 

The Midwest region transportation can be seen in the above matrix and has, in road 

transport, the most widely used means of disposing of soy, performing the traditional 

transport to ports in South-Central complex (Pinheiro and Caixeta-filho, 2010). In addition to 

the traditional route, soy is also transported via the Northwest corridor. In this multi-modal 

corridor, the first passage is by road between the BR-364 and MT 235 highways to the city of 

Porto Velho, RO, covering 980 km on average. The other step is performed by waterways 

from Porto Velho-RO the Madeira and Amazon Rivers to the port of Itacoatiara-AM and 

Santarém-PA, with distances of 1,350 and 1,670 km, respectively, where the goods are loaded 

on ships for export (Menezes and Silva, 2011). An alternative is currently also being 

implemented using the watercourse that is the Tapajós River, from the BR-163. Figure 1 

illustrates the routes used and planned for the soy coming from Mato Grosso.  

In this study a new export channel is proposed and evaluated: the Tocantins-Araguaia 

basin, approximately 2,100 km of waterway, the Tocantins, Araguaia and Rio das Mortes 

rivers, starting in the city of New Xavantina in the state of Mato Grosso and ending in the city 

of Barcarena in the state of Pará, where the port of Vila do Conde is located, allowing quicker 

access to international ports. 
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Figure 1: Possible routes (planned and running) for Mato Grosso’s soybeans. 
Source: Adapted from AHITAR (2014) 

 

5. The Tocantins-Araguaia waterway 

 

The waterway is a kind of transportation employing natural water systems, and its 

main characteristic is the use of rivers with transport potential, or that are appropriate for 

navigation of midsize and large water-crafts. There are pre-determined ways for waterway 

traffic which are commonly used in developed countries for transportation of large volumes 

for long distances, because it is a cheaper means of transport than that of highways and 

railroads (GOMES, 2009). 

Having long navigable stretches and great potential due to its length and geographic 

position, the Tocantins-Araguaia Waterway can be used for transporting grains and mineral 

products. However, there are some obstacles; for example, with sluices and environmental 

impediments that compromise the maximal use of this resource. The purpose of the 

Tocantins-Araguaia Waterway construction aims to establish a water connection way between 

the North and South of the country, seeking the economic development of the first region.  In 

order to accomplish this, it is necessary to invest in the constructions of sluices, drainage and 
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prepare the river for draft depth, as predicted in the Program for Accelerated Growth Program  

– PAC 2 (ANTAQ, 2013). 

The watershed o Tocantins and Araguaia Rivers has an area of more than 960,000 

square kilometers and covers the territory of the states of Goiás, Tocantins, Pará, Maranhão, 

Mato Grosso and Distrito Federal. It is comprised of many rivers. The main rivers addressed 

on this study are the Rio das Mortes, Tocantins, and Araguaia rivers. The waterway is run by 

the Waterway Administration of Tocantins and Araguaia (AHITAR). If the improvments to 

the waterway are accomplished, this waterway can, in the future, reach about 3,000 

kilometers, crossing the Midwest and North regions of the country, linking Central Brazil to 

ports of Belém – PA and Vila do Conde – PA, as well as to Itaqui – MA and Ponta da 

Madeira – MA through the Carajás Railroad (EFC), as  the Water National Agency points out 

(ANTAQ, 2013). 

With a total extension of 2,250 kilometers, the Tocantins-Araguaia Waterway is 

navigable in three stretches: on Rio das Mortes (tributary of Araguaia River’s left edge), 

Araguaia River and Tocantins River. The Rio das Mortes stretch  begins in Nova Xavantina – 

MT and goes until the confluence with Araguaia River, in an extension of 580 kilometers 

(ANTAQ, 2013). On Araguaia River, the navigable stretch begins in Aruanã – GO and ends 

in Xambioá – TO, in an extension of 1,230 kilometers. Ultimately, on Tocantins river stretch, 

the navigable portion begins in Miracema do Tocantins – TO and ends at the river mouth, in 

Pará, in an extension of about 440 kilometers (ANTAQ, 2013). In this article, a link among all 

three rivers (linking Nova Xavantina – MT to Barcarena – PA) was considered. 

The Tocantins and Araguaia rivers cross the Midwest and North region, in addition to 

edging the Northeast region, a land rich with minerals and natural resources characteristic of 

agriculture. These are dominant factors for low cost transportation of production, because 

there is the possibility of directing it from the Midwest to the ports of Pará, which are 

strategically located for international markets (ANTAQ, 2013).  

The shipment of cargo on Tocantins-Araguaia Waterway is still in its beginning stages 

since the navigability conditions extend to only one period of the year. However, due to its 

extensions and possibility of reaching the ports of Belém and São Luiz – ways of linking with 

north hemisphere countries –, it is the waterway with greatest prospect for economic growth 

in the country (Crepaldi, 2010).  Figure 2 shows the Tocantins-Araguaia waterway and its 

immediate area of influence. 
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Figure 2: Tocantins-Araguaia Waterway (2014). 

 

Recently, waterway transportation has gotten more attention from public authorities 

and private industry. The big impact in relation to the business owner (AHITAR/CDP/MT) 

regarding the deployment of the Tocantins waterway is indirect, affecting the basin and the 

neighboring areas. It will mark the expansion of agricultural frontier and at as the catalyst for 

increased agricultural production.  The process must be stimulated by the easy transportation 

offered and by the confidence in it low costs. However, environmental impacts have always 

occurred in the region, regardless of the commercial use of the waterway, which will 

constituting a historical process that will characterize the economic occupation of the middle 

Tocantins. This fact supports the idea of that there is a lack of an agricultural development 

model in a country that incorporates the socio-environmental problems according to a plan 

directed at the specificities of each region (Crepaldi, 2010). 
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6. Analysis of soybeans transportation in Tocantins-Araguaia waterway 

 

For the analysis of soybeans transportation by the new corridor, thought the Tocantins-

Araguaia waterway, studies of cargo load and distance were performed and projections for the 

2013/2014 cycle were made. To estimate the load, the 13 main soy producer cities of Mato 

Grosso were selected. According to IBGE (2010), the production of these 13 cities combined 

in the harvest of 2010, equalled 57.8% of state production and 15.8% of country's production. 

Data available from harvest of 2009/10 presents the effective production of the 13 main cities. 

Performing a projection based on the total production range of Mato Grosso, associated with 

each city, there is a projection of the harvest in 2013/2014 for the 13 main producer cities. 

This projection is the basis of the logistics alternative proposed in this article. Table 2 presents 

the data referent to soybeans production in the selected cities. 

 

Table 2: Production the 13 main soybeans producer cities of Mato Grosso. Source: 

IBGE (2010), adapted by authors. 

City  Production Harvest 2009/2010 

(Metric Tons) 

Production Harvest 2013/2014 

(Metric Tons Prediction) 

Sorriso 1,662,666 2,120,502 

Sapezal 1,011,140 1,289,570 

Nova Mutum 970,610 1,237,879 

Campo Novo do Parecis 894,000 1,140,174 

Diamantino 796,147 1,015,376 

Lucas do Rio Verde 623,768 795,530 

Primavera do Leste 620,000 790,725 

Nova Ubiratã 576,382 735,096 

Ipiranga do Norte 513,360 654,720 

Campos de Julio 474,730 605,453 

Querência 449,500 573,275 

Itiquira 374,400 477,496 

Campo Verde 367,080 468,160 

 

In addition to load and production projection, a study of highway distances between 

the 13 main soybeans producer cities of Mato Grosso and the city of Nova Xavantina – MT, 

was performed (see Table 3).  This city was defined in this study as the waterway final point, 

located at the navigable beginning of the Das Mortes River. These distances are necessary for 

the analysis because road transportation between the considered cities and the fluvial terminal 

is necessary. 

 

 

http://www.custoseagronegocioonline.com.br/


Alternatives for the soybean exportation in Brazil: a cost based analysis for transport via the  

Tocantins-Araguaia waterway. 

Lopes, H. dos S.; Lima, R. da S. 

Custos e @gronegócio on line - v. 13, n. 1 – Jan/Mar - 2017.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

251 

 

 

Table 3: Distance between the main producer cities of Mato Grosso and Nova Xavantina 

– MT. Source: Elaborated by paper’s authors. 

 

City Nova Xavantina - MT 
(Distance in Km) 

Sorriso 649 

Sapezal 1040 

Nova Mutum 625 

Campo Novo do Parecis 971 

Diamantino 641 

Lucas do Rio Verde 714 

Primavera do Leste 336 

Nova Ubiratã 565 

Ipiranga do Norte 741 

Campos de Julio 1097 

Querência 249 

Itiquira 568 

Campo Verde 971 

 

For cost analysis, the transport costs established by ANTAQ (2014) for the present 

waterway, as shows the Table 4, were used. 

 

Table 4: Freight cost for Tocantins-Araguaia Waterway. Source: Adapted from 

ANTAQ (2014) e Salin (2014). 

  Agricultural 

Bulk Solid 

Roadway 

Freight until 200 km (R$/t.km) 0.174 

Freight from 200 to 500 km (R$/t.km) 0.131 

Freight from 500 to 800 km (R$/t.km) 0.114 

Freight from 800 to 1100 km (R$/t.km) 0.102 

Freight over 1100 km (R$/t.km) 0.088 

Waterway Intern Navigation Freight (R$/t.km) 0.042 

Transhipment Transhipment Operation (R$/Ton) 2.80 

 

Table 4 contains the costs associated with waterway and road transport operation. 

Firstly, beginning with each soybean producing city, and going to Nova Xavantina; secondly 

a transshipment to the waterway in Nova Xavantina and then to Barcarena in the state of Pará, 

a total trip of 2,150 kilometers, as shown in Table 5. For this analysis, the insurance costs and 
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cargo losses were disregarded for being constants in any simulation scenarios alternative to 

this one.  

 

Table 5: Transportation costs associated with the production of each selected city. 

Source: Elaborated by paper’s authors. 

 Road Costs 

(In thousands 

of Reais) 

Waterway Costs 

(In thousands of 

Reais) 

Transhipment 

(In thousands 

of Reais) 

Total costs (In 

thousands of 

Reais) 

Sorriso 156,887 191,481 5,937 354,306 

Sapezal 136,798 116,448 3,611 256,857 

Nova Mutum 88,199 111,781 3,466 203,445 

Campo Novo do Parecis 112,925 102,958 3,192 219,075 

Diamantino 74,198 91,688 2,843 168,729 

Lucas do Rio Verde 64,753 71,836 2,227 138,817 

Primavera do Leste 34,805 71,402 2,214 108,421 

Nova Ubiratã 47,348 66,379 2,058 115,785 

Ipiranga do Norte 55,307 59,121 1,833 116,261 

Campos de Julio 67,747 54,672 1,695 124,114 

Querência 18,700 51,767 1,605 72,072 

Itiquira 30,919 43,118 1,337 75,374 

Campo Verde 46,368 42,275 1,311 89,953 

TOTAL 934,951 1,074,927 33,331 2,043,209 

 

Figure 3 presents a graph of estimated costs for each city studied, for a more detailed 

analysis. The average value of multi-modal transportation, given that the cargo demands of 

each city would be R$ 173.00 or approximately US$ 77.00 (Valor do dólar a US$ 2, 25 – 

Agosto de 2014). 
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Figure 3: Costs projection n R$/Ton by city. 

 

Comparing these costs with the obtained costs in other soybeans transportation 

scenarios, like the one studied by Vanzella et al (2011), from Maggi Corporation, the largest 

soybean producer and holder of many logistic alternatives for the product flow to external 

market.  

Table 6 shows this situation/scenario, where the costs of alternative (other than the 

Tocantins-Araguaia) waterway routes are presented.   This information is based on the costs 

estimated by VANZELLA et al (2011), starting from the city of Sorriso, which is the 

municiplaity which produces the most soy in the state. 

 

Table 6: Soybeans transportation costs, beginning from the city of Sorriso – MT 

(Vanzella et al, 2011). 

Route Road/US$/ton. Railroad/US$/ton. Waterway/US$/ton. Total US$  

Sorriso/Paranaguá 113.00 0 0 113.00  

Sorriso/Maringá/Paranaguá 86.00 30.00 0 116.00  

Sorriso/Porto Velho/Itacoatiara 58.00 0 40.00 98.00  

Sorriso/Nova 

Xavantina/Barcarena (Projection) 

33.00 0 42.00* 75.00  

*Inserting the shipping costs in the second mode of transport used. 

 

http://www.custoseagronegocioonline.com.br/


Alternatives for the soybean exportation in Brazil: a cost based analysis for transport via the  

Tocantins-Araguaia waterway. 

Lopes, H. dos S.; Lima, R. da S. 

Custos e @gronegócio on line - v. 13, n. 1 – Jan/Mar - 2017.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

254 

Table 7: Reduction of of soybeans transportation costs (in %) via the Tocantins-

Araguaia Waterway. Source: Elaborated by paper’s authors. 

Route Sorriso/Paranaguá Sorriso / Maringá / 

Paranaguá 

Sorriso / Porto Velho 

/ Itacoatiara 

Sorriso / Nova Xavantina / 

Barcarena (Projection) 

33.6% 35.3% 23.4% 

 

It has been verified, based on tables 5, 6, and 7, that, for the city of Sorriso, the 

estimated cost would be reduced by US$ 23.00 per ton, or about 24% related to the current 

cheapest route. It is noteworthy that this route is also a multi-way – road-waterway – located 

between the cities of  Porto Velho and Itacoatiara in Mato Grosso. Furthermore, there is a 

lower total cost for all cities, using the Tocantins-Araguaia Waterway (starting from Sorriso). 

The average cost between the cities and the final destination point, or place of export, is  US$ 

77.00, a value which is also lower than any of the current soybean transports originating in 

Sorriso. This analysis presents lower costs than those presented by Vanzella et al (2011) for 

Sorriso, for all cities studied, including the city of Campos de Julio, which has largest distance 

related to Nova Xavantina. 

Comparing costs obtained with the lowest transport cost alternative (Porto Velho to 

Itacoatiara route), the difference of US$ 25 per ton offers an availability of approximately 

US$ 540 million per year. According to Porto et al (2015), the investment portfolio of the 

2011 National Transport and Logistics Plan estimates the investment of US$ 3.23 billion (1 

US$ - US$ 2.25) in the Tocantins-Araguaia Waterway for completion of works and its total 

navigation. This value, according to that research, corresponds to approximately 6 years of the 

waterway operation in terms of cost reduction. 

 

7. Conclusions and Recommendations 

 

This study analized the viability of soybean transportation via the Tocantins-Araguaia 

waterway. The waterway route shows a decrease in costs related to current routes, even 

despite the fact that the waterway still needs, and is awaiting, full completion. This study 

analyzed the planning of soybean transportation, originating from the 13 most productive 

cities of the state of Mato Grosso. Detailed studies for all producer cities and other states are 

necessary. 

Furthermore, the return on investment necessary for navigability of the rivers and full 

cargo transportation will also be analyzed. Much has been improved with regards to the 
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development of alternative routes related to that flow through the South-Central region, 

because in addition to direct costs, there are also costs related to bottleneck areas and 

transport time. 

It was verified that the alternative of the studied waterway is viable and competitive in 

relation to existing routes, mainly in terms of costs. The smallest difference in transportation 

costs found in scenario comparisons was US$25,00 and, just that value, over a 6-year horizon, 

would offset the planned investment in the waterway. 

Therefore, the effectiveness of the Tocantins-Araguaia Waterway has been presented 

as the most viable alternative for soybean transportation, not only from Mato Grosso, but also 

from other areas of importance that were not considered in this study, but which will be 

studied in the future. The analysis of other cargos associated with the transportation of 

soybeans, and especially other agricultural grains, which could also use the same route or 

other freight-ways, would be an interesting area of study for a more in depth planning of the 

system. 
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