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 Currently, Brazil is the main supplier and one of the top consumers of biofuels in the 

world, and has prioritized the use of soy as a raw material for the biofuel industry. 

Considering his importance, in this paper we analyzed the Brazilian biofuels industry.  
The results point to a low concentration of the biodiesel market, where its production is 

centralized in four Brazilian states: Goiás, Mato Grosso, Rio Grande do Sul, and São 

Paulo. This low concentration implies high competitiveness and homogenous average 
prices in the last couple of years (2011 and 2012), for companies holding 80% of the 

market, as well as other firms in this industry. 
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INTRODUCTION 

 

Biodiesel has come up as an important 

alternative to diversifying the energy matrix in the 

world, where nations have tried to decrease their oil 

and oil derivatives dependence. Furthermore, the use 

of biodiesel has generated several economic, social, 

and environmental advantages, since it can generate 

both employment and rent, it can decrease 

greenhouse gases emission, and it can also increase a 

country’s currency value in productive countries, 

both by exporting product and by reducing oil 

imports. 

On the other hand, biodiesel has raised 

discussion since some evidence point to a causality 

relationship between biodiesel and agricultural 

commodities prices (Senauer, 2008; Zhang et al., 

2009; Zhang et al., 2010). No matter what forces are 

operating this system, it is crucial to understand the 

concentration level of this new Brazilian industry, 

while expecting it to become more and more 

important for both Brazilian and global energy 

matrix, as stated by MME (2010), which indicates 

that biodiesel will account for about 8% of the 

transportation fuel global consumption in 2035, a 

significant increase when compared to 3% in 2009, 

for example. 

Furthermore, the Brazilian biodiesel industry 

represents billions of dollars per year and is currently 

responsible for 5% of the fuel used in Brazilian 

transportation, which currently demands 17 million 

biodiesel barrels / year. If we consider that around 

80% of the raw material comes from soy, we have 

12% of the total soy crops today (around 27.2 million 

hectares, according to (MA, 2012)) destined to 

supplying this important national industry.  

Considering this problem, and considering the 

hypothesis that the concentration level increases 

represents a decrease in the industry competitiveness, 

creating opportunities for firms to price differently, 

we established the following research problem: what 

is the Brazilian biofuels industry concentration level 

like? In order to answer the research problem, we 

initially sought to show the concepts related to the 

market concentration, as well as their impacts for an 

industry. Then, we presented this research’s method, 

and the results found. Eventually, we presented our 

final considerations. 

 

2. Market Concentration and its Impacts for an 

Industry: 

The field study called Industrial Organization 

(that was also called Industrial Economy, in Great 

Britain and Europe) is not recent, where the central 

focuses of this study are as follows: (1) competition, 

as the engine of most modern markets, and (2) the 

power of monopolies that interfere with the good 

results of competition (De Jong and Shepherd, 2007). 

The Industrial Organization also focuses on the study 

of public policies, where the first studies analyzed 
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the governmental policies, in order to prevent the 

existence of monopolies, to eliminate, or at least 

restrict, the effects of the existing monopolies. The 

public policies studies mainly include as follows: 

antitrust policies, in order to prevent or reduce the 

power of monopoly; regulation, so as to contain the 

natural monopolies; deregulation, which removes 

restrictions, hoping that competition will grow, and 

the creation of estates that seek to support the public 

interest when competition does not work. 

However, a growing research area, within the 

Industrial Organization, is identifying the industrial 

concentration level, where one seeks understanding 

the relationship between the concentration level and 

this industry’s price/profitability ratio, where much 

evidence point to a positive relationship between 

market concentration and the sector’s profitability 

(Peltzman, 1977). The basic assumption for this 

purpose is that high concentration enables collusion 

and, as a consequence, the manipulation of market 

prices. 

Peltzman (1977) said that the relationship 

between the market structure and productions costs is 

long known, where a technological breakthrough in a 

not concentrated industry can produce a natural 

monopoly, since there will be an increase of the 

operational efficiency through time, generating 

competitive advantages for a specific organization. 

On the other hand, according to the author, the 

process through which old technology becomes 

economically obsolete also implies a reduction (or at 

least no increase) of the offered goods. Whatever 

force is operating this system, it is crucial to 

understand what the concentration level is so as to 

control the excessive power of some firms within its 

industry. 

Industrial structure and industrial concentration 

issues have concerned economists and politicians for 

at least a century (Jacquemin and Slade, 1986), while 

the industrial concentration level is tightly connected 

to the margins firms keep in the market, since 

competitiveness drops according to the increase of 

concentration level, creating opportunities for firms 

to price in a differentiated manner. The market 

concentration analysis, on the other hand, of a 

specific industry stems from the idea of how it is 

distributed in terms of production and participation 

of their firms, in a determined market. In this 

context, Bain and Qualls (1968) define industrial 

concentration according to property, considering the 

control of a great proportion of aggregates of 

economic resources or activities, by a small 

companies' proportion. 

George and Joll (1983) states that the industrial 

concentration regards the size distribution of firms 

that sell a specific product, with a significant 

dimension of the market structure, for having an 

important role regarding a company’s behavior and 

performance. Besides, the number and size 

distribution of these firms influence the expectations 

regarding the competitors’ behavior. In this context, 

Possas (1985) comments that the industrial 

concentration is closely linked to the internal profit 

accumulation and corporate technical progress.  

According to Bain and Qualls (1968) the market 

structure regards the organizational features that 

determine the relationships with the agents, being an 

important part of the competitive environment of 

firms, in order to influence the competitors’ pattern. 

For the author, this means that the market structure 

features have a strategic influence on the nature of 

competition and on determining prices in the market. 

Farina (2000) classifies the markets as follows: 

competitive, where the market is fragments, the 

product homogeneous, there is a low differentiation, 

and an absence of technical entry barriers; 

concentrated oligopolies, where the concentration is 

high, the product is homogeneous or poorly 

differentiated, and elevated technical barriers; 

differentiated oligopolies, where concentration is 

high, the product is differentiated, and there are 

differentiation barriers reinforcing technical barriers; 

competitive oligopolies, where concentration is high, 

competitively present, where products are 

differentiated and exist. 

 

3. Methodology: 

Measuring concentration is necessary to analyze 

the market structure in an industry and, thus, to 

identify relevant elements in this structure, such as 

competitiveness and barriers to entrance, among 

others. These elements interfere in the conduct and 

performance of these firms, as well as in the 

structuring of the market itself. In order to address 

the problem of this research, we analyzed the data 

using two methods that demonstrate the 

concentration level of companies in their markets: 

the Partial Concentration Rate (CR) and the 

Hirschman-Herfindahl Index (HHI).  

 

3.1. Partial Concentration Rate (CR): 

This index measures the proportion represented 

by a fixed number of the largest companies of an 

industry when compared to the total of such an 

industry. Its calculation is as follows: 





k

i

PikCr
1

)(

                                 

 (1) 

where k is the number of companies that are part 

of the calculation and Pi = participation of the i-th 

company in the market. The index is easy to 

interpret, since it varies from 0 (zero) to 100. The 

closer it gets to 100, the higher the industry 

concentration is, i.e., if a small number of companies 

responsible for a big proportion of production, sales, 

or employment inside the industry, that means that 

the concentration will be higher. In this research, we 

will use the measure Cr(4), where the four largest 

companies will be considered in this analysis. 
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In this context, Bain and Qualls (1968), analyzes 

the market concentration classifying markets into: 

Cr(4) equals or higher than 75%: highly concentrated 

oligopoly; Cr(4) between 50% and 74%: moderately 

concentrated oligopoly; Cr(4) between 25% and 

49%: weakly concentrated oligopoly; and Cr(4) 

lower than 25%: atomistic. 

 

3.2. Herfindahl-Hirschman Index (HHI): 

HHI is defined by the sum of squares of the 

participation of each company when compared to the 

industry’s total size. This index considers all the 

companies in the industry and is calculated as 

follows: 





n

i

PiHHI
1

2

 

 (2) 

where P is the market share of firm i in the 

market, and n is the number of firms. The Herfindahl 

Index (H) ranges from 1/N to one, where N is the 

number of firms in the market. Equivalently, if 

percents are used as whole numbers, as in 75 instead 

of 0.75, the index can range from 10,000/n, when 

companies have an equalitarian participation in the 

market, up to 10,000 (monopoly). The HHI increases 

according to the increase of inequality among the 

companies belonging to the industry, thus being a 

good indicator of the market situation. Do note that 

the company size is considered by its squared 

participation (Pi), i.e., smaller companies have a 

smaller role in this index. Thus, the higher the index, 

the more concentrated the market is, and, as a 

consequence, smaller competition among companies 

is. According to Usdoj (1997), the market is not 

concentrated when the HHI value is under 1,000, is 

moderate concentrated between 1,000 and 1,800, and 

is highly concentrated when it reaches a value higher 

than 1,800. This research sought to use the 

companies’ integrality, where we used secondary 

data regarding the bio-diesel production in m
3
 from 

January 2005 and December 2012.  

 

RESULTS AND DISCUSSION 
 

The National Oil Agency carries out, since 2005, 

biodiesel auctions. At these auctions, the refineries 

buy biodiesel to mix it up with the oil based diesel 

(ANP, 2012). According to the source, the initial 

objective of these auctions was to generate a market 

and hence stimulate the biodiesel production in such 

a quantity that was big enough for the refineries and 

distributors to compose the mixture, according to the 

law. Based on the results of these auctions, we 

obtained the biodiesel production in cubic meters, 

per State, as it shows on Table 1. 

 
Table 1: Biodiesel production in thousand cubic meters per state between January 2005 and December 2012 

State 2005 2006 2007 2008 2009 2010 2011 2012 

Bahia 0.000 4.238 70.942 65.982 79.941 91.952 131.893 237.520 

Ceará 0.000 1.956 47.276 19.208 49.154 66.337 44.524 59.001 

Goiás 0.000 10.108 110.638 241.364 268.702 442.293 505.586 566.558 

Maranhão 0.000 0.000 23.509 36.172 31.195 18.705 0.000 0.000 

Mato Grosso 0.000 0.013 15.170 284.923 367.009 568.181 499.950 477.008 

Mato Grosso do Sul 0.000 0.000 0.000 0.000 4.367 7.828 31.023 76.635 

Minas Gerais 0.044 0.311 0.138 0.000 40.271 72.693 76.619 81.313 

Pará 0.510 2.421 3.717 2.625 3.494 2.345 0.000 0.000 

Paraná 0.026 0.100 0.012 7.294 23.681 69.670 114.819 115.709 

Piauí 0.156 28.604 30.474 4.548 3.616 0.000 0.000 0.000 

Rio de Janeiro 0.000 0.000 0.000 0.000 8.201 20.177 7.716 16.719 

Rio Grande do Sul 0.000 0.000 42.696 306.056 454.189 605.998 862.110 748.986 

Rondônia 0.000 0.000 0.099 0.228 4.779 6.190 2.264 9.110 

São Paulo 0.000 21.251 36.885 185.594 236.302 327.458 295.076 154.591 

Tocantins 0.000 0.000 22.773 13.135 33.547 86.570 101.182 75.474 

Total 0.736 69.002 404.329 1,167.129 1,608.448 2,386.397 2,672.762 2,618.624 

          

We can see on Table 1 that the beginning of the 

biodiesel production took place in 2005, and that 

only four states were producing (Minas Gerais, Pará, 

Paraná, and Piauí), showing a high concentration, 

despite the little quantity that was being produced, 

when compared to 2011 and 2012. In 2012, the 

biodiesel was produced in 12 of the 25 Brazilian 

federal units, where the higher production of the 

states Rio Grande do Sul, Goiás, Mato Grosso, and 

São Paulo, stands out, representing 78.50% of the 

national production, showing that this market is 

highly concentrated in these states. 

 
Table 3: Herfindahl-Hirschman Index and Cr(4) for the biofuel production in the four biggest states producers 

Biofuel Índex 2005 2006 2007 2008 2009 2010 2011 2012 

Biodiesel 
Cr(4) 100.00% 93.04% 67.16% 87.22% 82.45% 81.46% 80.92% 78.50% 
HHI 5,305.72 2,939.78 1,525.30 2,010.28 1,864.03 1,798.57 1,939.58 1,850.44 

                    

The Table 3 shows that both indexes (HHI and 

Cr(4)) point to a high concentration of the biodiesel 

production in Goiás, Mato Grosso, Rio Grande do 

Sul and São Paulo, these four states accounted for 

87.22% of the total biodiesel production in 2008, 

remaining at a level close to 80% in the following 

years. Notably, this result is influenced by the main 

raw material used: soybeans – Goiás, Mato Grosso 
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and Rio Grande do Sul are the main producers. São 

Paulo, on the other hand, stands out due to the usage 

of beef fat and soybeans. In order to verify this high 

concentration is present, we initially identified the 

market participation of the 16 biggest companies 

producing biodiesel, as shown on Table 4. 

 
Table 4: Market participation of the 16 largest biodiesel companies 

Company City Region 2005 2006 2007 2008 2009 2010 2011 2012 

Adm Rondonópolis Central West 0.00% 0.00% 0.37% 15.54% 10.67% 10.34% 5.78% 5.61% 

Biocamp Campo Verde Central West 0.00% 0.00% 0.00% 1.07% 1.73% 2.08% 2.05% 2.49% 

Bsbios Passo Fundo South 0.00% 0.00% 3.58% 7.91% 7.02% 5.63% 4.82% 4.91% 

Bsbios Marialva South 0.00% 0.00% 0.00% 0.00% 0.00% 1.97% 3.54% 3.98% 

Camera Ijuí South 0.00% 0.00% 0.00% 0.00% 0.00% 0.25% 4.11% 6.26% 

Caramuru São Simão Central West 0.00% 0.00% 11.43% 9.80% 7.62% 6.70% 5.46% 5.54% 

Caramuru Ipameri Central West 0.00% 0.00% 0.00% 0.00% 0.00% 1.96% 3.78% 4.59% 

Fiagril Lucas Rio Verde Central West 0.00% 0.00% 0.00% 6.25% 5.72% 4.76% 5.40% 4.62% 

Granol Anápolis Central West 0.00% 14.75% 18.19% 11.95% 8.39% 7.68% 6.76% 8.59% 

Granol Cachoeira do Sul South 0.00% 0.00% 0.00% 7.71% 7.54% 6.92% 7.91% 4.72% 

JBS Colide Central West 0.00% 0.00% 0.31% 6.26% 5.43% 5.22% 3.83% 2.44% 

Oleoplan Veranópolis South 0.00% 0.00% 2.08% 8.66% 11.13% 8.54% 9.15% 8.70% 

Olfar Erechim South 0.00% 0.00% 0.00% 0.00% 0.00% 2.28% 4.59% 5.05% 

Petrobrás Candeias Northeast 0.00% 0.00% 0.00% 0.87% 2.54% 2.86% 4.19% 5.75% 

Petrobrás Montes Claro Southeast 0.00% 0.00% 0.00% 0.00% 2.50% 3.06% 2.80% 2.95% 

V-Biodiesel Iraquara Northeast 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 3.98% 

Total     0.00% 14.75% 35.97% 76.01% 70.29% 70.24% 74.19% 80.19% 

 

We can see on Table 4 that for 2005, none of 

these companies produced biodiesel, whereas only in 

2006 did Granol started its activities. In 2012, the 16 

analyzed companies kept 80.19% of market 

participation, thus indicating that this industry has 

characteristics of a Cr(16), because since 2007 these 

companies keep at least 70% of the Brazilian 

biodiesel production. 
  

Table 5: HHI and Cr(4) to identify the Industrial Concentration of the biodiesel production in Brazil between 2005 and December 2012 
Index 2005 2006 2007 2008 2009 2010 2011 2012 

HHI 5,306 2,906 1,147 812 605 508 465 475 

Cr(4) 100% 92% 60% 46% 38% 33% 30% 29% 

 

On Table 5 we can see that the industrial 

concentration level has significantly decreased since 

the National Biodiesel Production Program was 

implemented, where in the first years of this program 

(2005 – 2006), the market showed to be highly 

concentrated, significantly decreasing the companies 

power in the market, since in 2012, the four main 

companies (Granol in Anápolis; Oleoplan in 

Veranópolis; Petrobrás in Candeias and Camera in 

Ijuí) represented around 30% of the volume produced 

in the last three years (2010, 2011, and 2012). In 

order to verify the impact of this low industrial 

concentration, we analyzed the weighted average 

cost of the 16 main companies and compared it to the 

other companies in the same sector. 

 

5. Final Considerations: 

The objective of this research was of evaluating 

the concentration level of the biofuels industry 

market in Brazil from 2005 to 2012. Additionally, we 

calculated the concentration level for each Brazilian 

region, as well as the authorized productive capacity 

usage level and the impact of the industrial 

concentration in the average price and rentability of 

this industry. 

For this research, we used the HHI and the CR 

to measure the evolution of industrial concentration 

level. The results point to a high concentration until 

2006, when concentration of biodiesel industry 

started decreasing expressively, making the 

concentration in the industry atomistic, i.e., the 

industry has highly competitive features, considering 

the current concentration low level. These results 

reflect on the average price practiced by the 16 

largest companies in the sector (that represent around 

80% of the volume produced in the country), and the 

other companies, where there was no statistically 

significant difference, where the average prices 

practiced among both categories. This result can be 

explained by the hypothesis that companies would 

not have significant gains granted the sector’s low 

concentration, that prevents the significant reduction 

of auction prices, thus indicating some homogeneity 

of the prices practiced in the biodiesel industry in 

Brazil. 

Besides the high competitiveness of this sector, 

it was possible to point out that most of the 

companies located in the south and central west 

regions, since these regions are known for their high 

soybean production, the main raw-material used for 

biodiesel in Brazil. We also pointed out that the 

south region shows a high level of installed capacity 

usage level of its companies, pointing to a possible 

productive gorge for this region, which represents 

34% of the national production. 
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