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Overview

We can assume that biofuels will surely play an important role in the fuel mix, particularly in transportation. Nevertheless, the current structure of the biofuel industry is very unlikely to be maintained in the future. Many limitations and criticisms have been presented to the ethanol and biodiesel production in the called first generation biofuels (Ossi, Bomtempo and Almeida, 2008). Apart the very sensitive point of competition with food, first generation biofuels show many drawbacks concerning raw material availability, process optimization and product quality. Even if current competitiveness can largely differ, for example Brazilian sugar cane ethanol and American corn ethanol, there is an increasing support to the idea that a very new industry is under construction. A great number of technological alternatives have been proposed as possible options to the biofuel production. We can observe an impressive level of technological efforts that intend to deliver some crucial innovations and to build the future of the biofuel industry.
This paper, based on innovation economics and management notions, explores the innovation dynamics in the current biofuel environment and try to address some questions seen as crucial to (re)shape the biofuel industry. How are evolving the technological alternatives in terms of possible innovations? What is the nature of the innovations? Are there potentially able to respond the multiple challenges of a transportation fuel? How innovation process has been organized? Who are the players involved? Do they have capabilities in terms of complementary assets (Teece, 1986) in order to introduce fuel innovations and create⁄appropriate value (Jacobides, et al., 2006)? 
Method

A data base is built, based on collected information from specialized journals, annual reports, specialized websites, seminars and congress presentations, etc, containing the most important technological projects in biofuels. Each project is studied by a certain number of variables: companies involved, their technological and strategic background, nature of the innovation, current situation, investment, importance of the project for the involved companies and its perspectives.
An exploratory analysis, based on fundamental concepts in innovation economics, in particular technology life cycle (Abernathy and Utterback, 1978) and technological trajectories (Rosenberg, 1976; Dosi, 1982), tries to elaborate on the nature of changes and its consequences for the biofuel. Concerning the firms, their strategies are analyzed in terms of their capabilities to innovate, create and capture value.


Results

The first result is a clearer vision of the nature of the innovations we can expect in biofuel. The traditional first generation versus second generation split doesn’t seem appropriated to explain the current transformation of the biofuel industry. A new typology of the innovations can be proposed.

A second result is related to the players involved; theirs strategies and possible outcomes as new entrants (or incumbents) in the fuel industry.
As a general result, it is possible to characterize the biofuel industry in the future as more science and technology based than the ethanol and biodiesel industries.
Conclusions
As a conclusion, it is possible to emphasize that the biofuel industry in the future tends to be quite different from today with new raw materials new processes and new products. Competitiveness will be probably technology driven and the level of sophistication of the technology is likely to increase. Some implications could be presented to strategies and policies.
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