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Abstratct 

This article aimed to perform a regional analysis of biofuel through the biodiesel production capacity in Tocantins in 

2008 and 2017. The guiding question of this research was: what is the importance of the biodiesel sector in Brazil 

and Tocantins, in relation to the sectors of services, industry and storage services in terms of production capacity. 

The hypothesis is that, in relation to production capacity, the Tocantins biodiesel sector has lost its potential 

compared to other economic sectors in the state. Taking as theoretical assumption the theories of regional 

development. Data were collected from the website of the Brazilian Institute of Geography and Statistics (IBGE) and 

the National Petroleum Agency (ANP). The results show that biodiesel in 2008 had potential for Tocantins economy, 

but not in the same proportionality in 2017. 
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1. Introduction 

The regional analysis study in Tocantins, focused on the biodiesel sector, is based on the assumption that, given 

Brazil's economic situation, it is necessary to investigate the location, potentiality and structure in various regions, 

especially in Tocantins, the Brazilian state where a One of the local challenges may be the economic balance of the 

sectors. 

Therefore, studies on the location of economic activities are of great importance to regional planners (local and state 

authorities), as they are, as a rule, responsible for the balanced division of space. In addition, entrepreneurs are 

interested in localization issues, as localization options have a major impact on production costs and the current and 

future competitiveness of companies (Benko, 1999). 

This study becomes even more interesting when we know the emergence of the policy that integrates the biodiesel 

sector, called national biofuels policy to minimize the climate problems of the country and the world and thus 

contribute to the environment by reducing greenhouse gas emissions. 

Biodiesel is integrated with biofuel as it is understood as a type of fuel of biological or natural origin. It is a 

renewable source of energy used to burn biomass or its derivatives, such as ethanol (fuel ethanol), biodiesel, biogas, 

vegetable oil, among others (Azevedo and Lima 2016). 

Therefore, it is believed that the biofuels sector is able to contribute to sustainable development, as this activity can 

generate energy savings that, according to Leite and Leal (2007), is an alternative to reduce greenhouse gases that 

will have to be used, but will face difficulties in some cases by requiring changes in habits, such as the use of the 

private vehicle for transportation, so that global warming in the coming years does not endanger new generations. 

In this context, it is clear that Brazil's national biofuels policy is not only of interest to the country, but to the world, 
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because the effect of global warming has demanded from world leaders a change in the behavior of society, which 

depends on the alternatives that are being adopted by countries and their characteristics that include the availability 

of natural resources, financial capacity, infrastructure and technology installation, among others (Farina and 

Rodrigues, 2018). 

Although Brazil is always living in times of financial hardship, it is noteworthy that the country is a pioneer in the 

use of renewable sources and has a unique position in the world, with several options to increase the production and 

use of clean energy, around 40% of The national matrix is made up of renewable sources, with bioenergy accounting 

for approximately 18% of the total. Specifically in the transport sector, biofuels also replace 10% of diesel needs and 

about 40% of gasoline consumption. These figures were obtained without prejudice to the rational use of natural 

resources or food production in the country. In the case of sugarcane, for example, we use only 0.6% of the national 

territory to grow this grass for biofuel production. The consolidation of the Brazilian position and the materialization 

of the potential associated with biofuels, in turn, require a long-term guideline capable of directing and attracting 

investments in national production (Farina, Rodrigues, 2018). 

Based on the above, the question is: what is the importance of the biodiesel sector in Brazil, in Tocantins, in relation 

to services, industry and storage services in Tocantins, in terms of production capacity? The hypothesis is that, 

referring to production capacity, the Tocantins biodiesel sector lost its potential in relation to the other economic 

sectors of the state between 2008 and 2017. 

Thus, the overall objective is to conduct a regional biofuel analysis through the production capacity of the biodiesel 

activity in Tocantins in 2008 and 2017. 

That said, this paper is divided into four parts. In addition to this introduction, the following presents the theory of 

regional development; then the methodological procedures; in the third, the discussion about the results achieved and, 

finally, the final considerations. 
2. The Theory of Regional Development 

It is understood that before analyzing the collected data, obviously, a theoretical survey is needed to understand the 

puzzle of the Tocantins biodiesel industry from Douglas North's theory of location. 

Although this article focuses on a very narrow subject, such as biodiesel, it is intended to counteract location theory, 

as Douglas North makes an in-depth analysis of the development of North American regions so that a broad 

understanding can be gained of the biodiesel industry in the state of Tocantins. 

But what does a theory of localization say? North (1955) argues that a specific region goes through different stages 

during the development process, begins with subsistence activities, diversifying agricultural production through 

interconnected trade with other regions, achieving industrialization and finally achieving specialization in third party 

activities, mainly producing for foreign market. 

In this theory, the author presents, based on North American regions, evidence that the different procedural stages of 

development were not actually observed by social actors. 

To this end, North (1955) describes the United States colonization model as a capitalist enterprise, because the 

growth of these regions is determined by the world market, whose basic objective was to exploit land and its 

resources to produce goods that could be traded in the world abroad and that would turn into monetary income. 

Evidently North (1955) starts from the premise, showing that the development of the mentioned region is essentially 

due to its capacity to produce two exportable products, wheat and wood, without observing the subsistence stage. 

Activities, as advocated by the theory of regional growth. Importantly, the American regions analyzed developed the 

capacity to produce only one or two exportable products, diversifying their base only after reducing transportation 

costs. 

There is a conception that the author, when addressing the issue of development, is using the economic base theory, 

considering that in this theory Piffer (2009) states that the growth of a region is due to the increase of economic base 

activities and, consequently, the demand for products it offers outside the region. As basic activities grow and 

expand, the entire regional economy grows. 

The economic base theory explains these interregional relations that involve the flow of goods, people, and services, 

and assesses the implications of these flows between the region and the rest of the world economy (RICHARDSON, 

1975). 

Based on this theory, Schwartzman (1975) understands that the development of a region depends on the dynamism 
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of this base and its diffusion in the rest of the regional economy, that is, it must present two necessary conditions for 

development: 1) maintenance of the dynamism of the product exported; 2) the spread of dynamism to other sectors 

of the economy. 

3. Methodological Procedures 

This article is based on the taxonomy of Vergara (2016) and is for descriptive, explanatory and applied purposes and 

as for the means of investigation is bibliographic and documentary. 

Descriptive because it intends to characterize the productive capacity of the biodiesel sector in the state of Tocantins 

and in the North, confronting with the northern states and among the Brazilian regions. Explanatory because it aims 

to show the development of biodiesel production in Tocantins and in the northern region. Applied because it aims to 

contribute to the regional economy in Tocantins and the northern region. 

It is bibliographic because it intends to use a vast literature available in books, articles, theses and even available 

collections on the subject. It is documentary because it intends to use the archives of the Brazilian Institute of 

Geography and Statistics (IBGE) and the National Petroleum Agency (ANP) that contain information about the 

economic activities analyzed between the states and the Brazilian regions. 

It is known that Brazil is divided into 5 regions: north, northeast, southeast, south and midwest. However, this study 

sought to perform a regional biodiesel analysis comparing the northern region with the other Brazilian regions and 

comparing Tocantins among the other states in the northern region of the country. 

Initially, a literature review was made on academic websites to collect up-to-date information on Brazil's national 

biodiesel policy. 

After completing the theoretical survey, searches were conducted on the productivity capacity in cubic meters of 

economic sectors on the website of the Brazilian Institute of Geography and Statistics (IBGE) and the National 

Petroleum Agency (ANP) to collect capacity-related data. B100 biodiesel, trade, industry, storage and agricultural 

production sectors to understand the economic dynamics of the northern region in relation to other regions of Brazil 

and to understand the dynamics of the state of Tocantins in relation to other states in the northern region, such as : 

Acre, Amazonas, Amapá, Rondônia, Roraima Pará in the years 2008 and 2017. 

It is noteworthy that the data were analyzed based on locational quotient (QL) and location coefficient (CL). 

According to Alves (2012), the locational quotient (QL) shows the locational behavior of the branches of activity, as 

well as the most specialized (potential) sectors in the different regions, comparing them to a reference macroregion. 

The Locational Quotient (QL) is not only the most widespread and the most used in the analysis as it is 

recommended by North (1977). In this case, this study will be compared to regions with the country and states with 

the northern region. The QL formula consists of: 

     

   
∑     
⁄

∑     
∑ ∑      
⁄

                                        (1) 

Where: 

    = Production capacity in cubic meters in sector i of region j; 

∑      = Total production capacity in cubic meters in region j; 

∑      = Production capacity in cubic meters of sector i in the reference region; 

∑ ∑       = Total production capacity in cubic meters in the reference region. 

Thus, QL compares the percentage share of employed persons in a region j with the percentage share of the reference 

region. QL tells you how many times sector i is more (or less) specialized for region j vis-à-vis the reference 

macroregion. Traditionally, region j specialization in the macroregional context, in relation to the sector studied, is 

demonstrated when the QL assumes values above 1. In such cases, the sector will be specialized. The contract will 

occur when the QL is less than 1 (Alves, 2012, p.40). 

The “i” means sectors such as biodiesel, commerce, industry, warehousing service and agricultural production. The 

"j", when compared to the regions between them, means the regions: north, northeast, southeast, south and midwest 

and the "reference region" means the country. The "j", when compared to the Brazilian states between them, means 

the states: Acre, Amazonas, Amapá, Rondônia, Roraima, Pará and Tocantins and the “reference region” means the 

northern region. 
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According to Alves (2012, p. 41), the location coefficient (CL) is the sum for all regions of the percentage share of 

sector i in region j over the reference region, minus the total percentage share of region j over the reference region, 

divided by 2. The location coefficient (CL) formula is: 
𝐶𝐿  (𝐸𝑗 (! 𝑗𝑒𝑖 −  𝐸𝑗 𝑗𝑒𝑖!))/2                                   (2) 

Where: 

𝐸𝑗 = Production capacity in cubic meters in sector i of region j; 

! 𝑗𝑒𝑖 = Total production capacity in cubic meters in region j; 

𝐸𝑗 𝑗𝑒𝑖! = Production capacity in cubic meters of sector i in the reference region; 

This coefficient ranges from 0 to 1 and allows to identify the degree of relative dispersion of economic activities and 

to select those that presumably would be less prone to spatial concentration. The closer to 0, the sector will be 

distributed regionally similar to the set of all sectors in each region (ALVES, 2012, p. 41). 

4. Results and Discussion 

4.1 Economic Context of Tocantins 

This topic presents the economic context of Tocantins in relation to biodiesel, as Buarque (1999) states that local 

development is an endogenous process of mobilization of social energies capable of promoting economic dynamism 

and improving the population's quality of life, based on the potential and the development of society in the process. 

Its sustainability is linked to increased social opportunities, the viability and competitiveness of the local economy, 

as well as the participation of society and the conservation of natural resources. 

Gradually, this economic dynamism in Tocantins has been occurring as the federal and state governments seek to 

promote sector interaction, encouraging, through policies aimed at building and improving the transportation 

network, improving state and municipal corridors linked to the longest corridor, BR 153, telecommunications, 

agribusiness, among others (OLIVEIRA and PIFFER, 2018). 

Figure 1 shows spatially that Tocantins is from the states of Brazil with an estimated population of 1,555,229 people 

for 2018, since in the last census (2010) the population was 1,383,445 inhabitants (IBGE).  

 

 

Figure 1. Spatial location of northern Brazil 

Source: National Petroleum Agency - ANP (2018); Brazilian Institute of Geography and Statistics - IBGE (2018) 
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Initially, looking at Figure 1, it can be noted on the map that Tocantins has an advantage in terms of spatial location 

compared to the states of Acre, Amapá, Rondônia, Amazonas, Roraima and Pará due to geographic centralization, 

which is why allow the flow of production to both the northern region and other regions of the country, from BR-153 

which is one of the largest modes to enable various sectors of the economy, especially biodiesel. See Figure 1. 

Although Tocantins is geographically centralized, it is evident from Figure 2 that, in 2008, the state was specialized 

in biodiesel production, because during this period, in Tocantins, the biodiesel sector was able to develop to the point 

of being considered a potential in the region, surpassing the other states of northern Brazil, but in 2017 the sector in 

Tocantins ceases to be specialist and becomes specialist in the state of Rondônia. This specialization is simplified and 

translated into its specialization / export base (ALVES, 2012). See figure 2. 

 

 

 

Figure 2. Spatial location by sector of the Brazilian regions for 2008 and 2017 

Source: National Petroleum Agency - ANP (2018); Brazilian Institute of Geography and Statistics - IBGE (2018) 

 

In Figure 3, in 2008, it can be seen that, at a time when the biodiesel sector was seen as a potential for Tocantins, the 

industrial sector was seen as low potential, although in 2017, when the biodiesel sector in the Tocantins is no longer 

specialized, it is observed that the industrial sector advances little in terms of specialization. See Figure 3. 
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Figure 3. Spatial location by sector of the Brazilian regions for 2008 and 2017 

Source: National Petroleum Agency - ANP (2018); Brazilian Institute of Geography and Statistics - IBGE (2018) 

 

It is believed that the explanation for this small advance in terms of specialization in the industrial sector lies in the 

studies of thesis Oliveira (2015) that, by studying Perroux's theories, he concluded that, in Tocantins, there is no 

driving industry, but economic activities which add other sectors indirectly to the economy, such as the 

agro-industrial complex, a meat fridge located in Araguaína. This agro-industrial complex ends up spreading other 

demands, such as services, input sales, transportation, among others. 

In the same vein, as shown in Figure 3, it is noted that while the biodiesel sector decreases the level of specialization 

and the industrial sector presents a slight advance, it is clear that the storage services sector in 2008 and 2017 

highlights its potential economic growth in the state. 

Thus, it can be said that the storage sector in Tocantins becomes powerful and that, for Paiva (2004), by identifying 

the potential of a region, the sectors that, once mobilized, promoted, generate the greatest benefits are also identified 

per unit of cost because they have the power to multiply in space and time at the time of promotion. 

Table 1 shows comparatively the capacity in cubic meters of the biodiesel production sector in relation to the other 

sectors of the Brazilian economy in each region of the country between 2008 and 2017. Initially, it is observed that 

the north and southeast regions during the period analyzed, are not specialized in the production of the product. See 

table 1. 
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Table 1. Locational Quotient (QL) by sectors of the Brazilian regions for the years 2008 and 2017 

Activity North Northeast Southeast South Midwest 
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Biodiesel 0,47 0,06 1,14 0,94 0,42 0,23 0,78 1,29 2,87 1,83 

Trade 0,4 0,36 0,36 0,33 0,93 0,93 1,52 1,6 0,54 0,59 

Industry 0,38 0,76 1,6 1,69 0,99 1,1 1,09 0,86 0,59 0,88 

Warehousing Service 1,95 1,8 0,65 0,94 1,19 1,31 0,69 0,71 1,24 0,87 

Agriculture and Livestock 0,55 0,7 1,01 1,24 0,2 0,42 0,79 0,85 3,44 1,96 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018). Note: QL ≥ 1 = Specialized Sector; 0.50 ≤ QL ≥ 0.999 = Medium 

specialized sector; QL ≤ 0.499 = Non-specialized sector. 

 

However, the Northeast region, in 2008, was considered a specialized sector, in 2017 this region came to be seen as a 

medium-specialty region in contrast to the southern region which, in 2008, the sector was considered an average 

specialist and became a specialized region in 2017 with a QL of 1.29. 

Regarding the Midwest region, it is noteworthy that in 2008 and 2017, the region is considered a specialized 

productive sector, since in 2008 there was a QL of 2.87 and, in 2017, a QL of 1.83. 

It is observed that the Midwest region shows that biodiesel is a potential in this locality, is the most specialized 

among the other regions of Brazil, since the QL indicator in 2008 and 2017 was 2.87 and 1.83 respectively. However, 

in this range it also registered a decrease of -36.24% in production capacity according to table 02. See table 2. 

 

Table 2. Variation in QUAL of the biodiesel sector in relation to other economic sectors in the regions 

Activity North Northeast Southeast South Midwest 

Biodiesel -87,23% -17,54% -45,24% 65,38% -36,24% 

Trade -10,00% 36,00% 0,00% 5,26% 9,26% 

Industry  100,00% 76,00% 11,11% -21,10% 49,15% 

Warehousing Service -7,69% 180,00% 10,08% 2,90% -29,84% 

Prod. Agropecuária 27,27% 70,00% 110,00% 7,59% -43,02% 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018) 

 

In the northern region, the biodiesel sector in 2008 and 2017, although not a potential in relation to the storage sector, 

was the most negatively impacted in this period, as the initial QL was 0.47 and the 0.06, this shows a -87.23% drop 

in production capacity in cubic meters at this location. 

Finally, in this study, it is clear that the Southern region in 2017 is considered one that specializes in biodiesel 

production, since the 2017 QL was 1.29. It is also noteworthy that this region was the only one that did not have a 

negative impact on production capacity, in fact, there was a growth of 65.38%, unlike the other Brazilian regions. 
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Table 3. Locational Quotient (QL) by sectors in the northern states in 2008 and 2017 

Activity RO AC AM RR PA AP TO 
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Biodiesel 0.12 8.25 0 0 0 0 0 0 0.84 0 0 0 1.41 0.13 

Trade 0 0 0 0 5.97 3.34 0 0 1.92 1.13 19.92 12 0 0 

Industry 1.76 2.69 0 0 2.99 2.26 6.85 5.78 1.92 1.32 0 0 0.35 0.51 

Warehousing 

Service 

0.98 0.79 1.32 1.56 0.35 0.52 0 0 0.54 0.51 0 0 1.24 1.36 

Agriculture 

and Livestock 

0 0 0 0 0 0 0 0 5.09 3.55 0 0 0 0.4 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018). Caption: RO = Rondônia; AC = Acre; AM = Amazonas; RR = Roraima; 

PA = Pará; AP = Amapá; TO = Tocantins 

 

It can be observed that the biodiesel production capacity in the northern region is not potential, as in the Midwest 

region, however, this economic activity in Tocantins was of great relevance to the northern region in 2008, since The 

QL presented was 1.41, but in 2017 it did not maintain the same momentum, having a QL of 0.13. 

In contrast to Tocantins, the state of Rondônia which, in 2008, was not considered a power in the northern region 

when the QL was 0.12, but in 2017 became attractive and dynamic for Rondônia, because the presented QL was 8 25 

Finally, in relation to the biodiesel sector, it is demonstrated that the states of Tocantins in 2008 and Rondônia in 

2017 have traditionally been important in the regional context when the QL assumes values above 1 (ALVES, 2012). 

Table 4 shows, by percentage change, the economic development of the biodiesel sector in the northern states 

compared to other economic activities in 2008 and 2017. See Table 4. 

 

Table 4. Variation in QUAL of the biodiesel sector in relation to the other economic sectors in the northern states 

Activity RO AC AM RR PA AP TO 

Biodiesel 6775.00% 0.00% 0.00% 0.00% -100.00% 0.00% -90.78% 

Trade 0.00% 0.00% -44.05% 0.00% -41.15% -39.76% 0.00% 

Industry 52.84% 0.00% -24.41% -15.62% -31.25% 0.00% 45.71% 

Warehousing Service -19.39% 18.18% 48.57% 0.00% -5.56% 0.00% 9.68% 

Agriculture and Livestock 0.00% 0.00% 0.00% 0.00% -30.26% 0.00% 0.00% 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018). Caption: RO = Rondônia; AC = Acre; AM = Amazonas; RR = Roraima; 

PA = Pará; AP = Amapá; TO = Tocantins 

 

Given the above, it is observed that the state of Tocantins suffered a significant reduction in biodiesel production 

capacity of -90.78% between 2008 and 2017, in contrast, the state of Rondônia grew 6775%, this percentage shows 

how often The biodiesel sector is more important to Rondônia than to northern Brazil. 

According to Table 5, it can be observed that biodiesel production capacity in Brazil is not concentrated because the 

CL in 2008 is 0.3073 and in 2017 it is 0.2926, ie there is a relative dispersion with all regions of the country, which 

implies that there is a low spatial concentration in the biodiesel production chain in this locality. See table 5. 
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Table 5. Location coefficient (CL) by sectors of the Brazilian regions for the years 2008 and 2017 

Activity 2008 2017 VARIAÇÃO % 

Biodiesel 0.3073 0.2926 -4.78% 

Trade 0.1782 0.1908 7.07% 

Industry 0.0875 0.0821 -6.17% 

Warehousing Service 0.1388 0.1283 -7.56% 

Agriculture and Livestock 0.3836 0.2506 -34.67% 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018) 

 

As shown, it can be seen when the CL in the biodiesel sector is 0.3073 in 2008 and 0.2926 in 2017 means that "the 

sector is distributed regionally in a similar way to all sectors analyzed as: trade, industry, storage and agricultural 

production (ALVES, 2014) Therefore, the biodiesel sector in 2008 and 2017 in relation to the other economic sectors 

is more distributed, as it is close to zero. 

This distribution is explained by the fact that, in the percentage variation, the concentration capacity in production, 

which was low, decreased between 2008 and 2017 to -4.78%, as shown in Table 5. 

 

Table 6. Localization coefficient by sectors of the northern states in 2008 and 2017 

Activity 2008 2017 VARIAÇÃO% 

Biodiesel 0.237 0.8158 244.22% 

Trade 0.7344 0.688 -6.32% 

Industry 0.4184 0.3425 -18.14% 

Warehousing Service 0.1501 0.2079 38.51% 

Agriculture and Livestock 0.8035 0.5595 -30.37% 

Source: Prepared by the author based on data from the National Petroleum Agency - ANP (2018); Brazilian Institute 

of Geography and Statistics - IBGE (2018) 

 

Regarding the states of the northern region of Brazil, it can be seen in Table 6 that the production of the biodiesel 

sector in 2008 was not concentrated, but in 2017 began to concentrate its productivity. 

This sector concentration, between 2008 and 2017, grew 244.22%, thus revealing that there has been little 

participation of the Northern States since the CL was 0.8158 in 2017, that is, the sector analyzed has a different 

economic distribution because CL presented approximations 1. 

5. Conclusion 

Finally, the regional analysis of biodiesel production capacity between 2008 and 2017 in the state of Tocantins, based 

on the location quotient and the location coefficient, is completed, but some points are highlighted in this study. 

Firstly, although biodiesel production capacity in northern Brazil is very small compared to other regions of the 

country, it can be noted that production is very relevant for the regional and local economy in this bias, it is 

understood that there is There is a need for the State to seek from investors ways to strengthen and expand the 

biodiesel sector in Tocantins, as the study showed that the sector is fundamental to economic growth, as increased 

production will reflect growth in region's gross domestic product (GDP) and, moreover, can provide regional 

development, as such structuring can generate employment and income in the state to improve the well-being of 

those living in the region. 

Second, it is believed that the biodiesel activity in Tocantins slowed down in 2017 due to the economic crisis facing 

Brazil, which may have negatively impacted companies, especially those in the Tocantins-based sector. 

Among several arguments about the impacts of biodiesel, it is argued that part of the Tocantins and northern Brazil's 
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regional economy was affected because the sector in 2017 had a drop in production which, consequently, may have 

reduced exports and thus harmed exports local economic growth. 

Finally, the hypothesis that, referring to production capacity, the Tocantins biodiesel sector lost its potential in 

relation to the other economic sectors of the state between 2008 and 2017 is confirmed. 
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