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1. Overview
The energetic challenge for the decades to come will be enormous. From an economical point of view as much as concerning socio-environmental aspects, new energy sources tend to arise as viable alternatives to petroleum in worldwide scale. Biodiesel is one of these sources and Brazil turns out to be one of the major players in this market. In the last decade many important steps were taken in promoting the expansion of biodiesel`s share on the Brazilian energy matrix, however the latest evolution of industry points at results quite different from those expected by the government. This paper intends to present a panorama of the actual situation of this industry in the country highlighting the points where exists a great detachment between the propositions for the incentive of biodiesel and the reality of the actual industrial establishment. Based upon today’s configuration, and on other key variables for this industry are proposed a few future scenario-building exercises by means of a fuzzy modeling so as to better understand the potential still existing for the biodiesel production in Brazil.

2. Methods
This work uses primary and secondary sources of information, besides proposing an exercise of economical modeling using the tool of fuzzy logic for the construction of future scenarios. In following shall be presented the methods used in each section proposed for the work, in order to make clear what is the base of argumentation for the scenario construction picked up by the authors.

In section 1 will be used primary data found at ANP (2010a, b and c) to trace today’s configuration of the industry in Brazil. Based on these data may be discussed production, investments, production inputs and the country’s geographic distribution of industry. The data reveal that some points whereon emphasis was made by biodiesel incentive are not being verified, like e.g. the diversification of inputs used. Other auxiliary materials like enterprises´ investment plans (Petrobras, 2010) and white-papers from the federal governments (EPE 2010) display indications on the desired aims for the biodiesel industry in Brazil. With base on this material we expect to outline the general profile of such industry in the country and the possible dynamics which have influenced it.

Section 2 is dedicated to discuss some of the major variables which exert impact on the biodiesel market. Four main variables have been picked with base on a prior work by Coelho (2007):

2.1) Price of substitute product. The price of petroleum is one of the most important variables to analyze when discussing the price of liquid fuels, since the product still holds greater competitiveness than the biofuels. Based on data from EIA (2009 a and b) and IEA (2009) it is sought to present a range considered possible for the variation of the petroleum price in the next years, so setting a few parameters to serve as input for the fuzzy modeling presented in section 3.

2.2) Environmental pressure. Many future scenarios such as the IEA`s (2009) point at the presence of environmental limiters for the configuration of the world energy matrix. In scenarios where an atmosphere with a lower concentration of CO2 is wished the participation of biofuels is to earn greater importance, in counterpart greater concentration of CO2 in the atmosphere reveal a lesser introduction of alternative energy sources.

2.3) Political incentive. In the decade of 2000 the biodiesel industry gained a regulatory framework and a clear definition of aims to be pursued as the family production, of diversified inputs, especially in the north and northeast of the country (MME, 2010). This subsection exposes the ongoing incentives to date to meet these objectives such as the Social Fuel Stamp and the agenda of biodiesel-addition into mineral diesel as also the future plans of investing in this field like it has been exposed by EPE (2010) and Petrobras (2010).

2.4) Technology. For the sake of the proposed scenario exercise it has been considered a low probability of technological breakthrough, in which case there must be a slight convergence of costs between biodiesel and mineral diesel in the long term.

Section 3 works a brief outline of the utilized method. This work utilizes the membership functions as proposed by Coelho (2007) which were yielded by means of interviews with employees of a leading company for the production of energy in Brazil. These membership functions serve as input to make the scenarization by using the Mandani (or gravitational) method in the Fuzzy Inference System of the Matlab software, as suggested by Oliveira Junior (1999) and Shaw (1999). The variables in section 2 are included in the model respecting the proposed membership functions and thus obtaining the projections of future scenarios for the variable to be explicated, which in this case is the Biodiesel production in Brazil in the next 5 years.

Section 4 is dedicated to build scenarios for the various explicative variables and to obtain future scenarios for the dependent variable. Thus may we observe the possible trajectories for the biodiesel production taking into account optimistic (under high environmental pressure, for example) or pessimistic (with very low prices for petroleum which should make it difficult for the alternative sources to remain competitive) trajectories. To end with, the work is concluded by showing the main conclusions and challenges for Brazil’s biodiesel industry in the next years.
3. Results

The results found meet two categories. The first of them relates to the diagnose of the biodiesel industry in Brazil. This results points at a great concentration of production in huge farmers, the utilization of input coming from monoculture and the spatial concentration of production predominantly in the south and centre-west. These results are surprising, taking into account that the proposed aims for the biodiesel incentive project originally pointed at opposite directions to these ones being observed.
The second category of obtained results come from the proposed scenarios` results. These scenarios point at a still substantial elevation of biodiesel production in the next years. Even in the most pessimistic scenarios it is pointed at a substantial growth related with today’s installed capacity, showing that the existent incentives exert a certain inertial effect on this market’s supply and will continue to exert that pressure in the next years.

4. Conclusions
The Brazilian government has implemented a number of incentives in the aim of stimulating the biodiesel production in Brazil. These incentives yielded expressive results the country being among today’s major producers and observing an impressive increase of production in the last 5 years. Nevertheless biodiesel still sums up to a minimal fraction of Brazil’s energy matrix and many of the government’s social aims have still remained unattained. This shows that understanding today’s and the future behavior of this industry in Brazil is an important challenge and this work wishes to collaborate for such intent.
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