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Overview

Sustainability is a fundamental principle in the natural resources management. Therefore, it is increasingly clearer to society that the continued use of fossil fuels for energetic purposes is unsustainable. Innovative technologies and sources of energy must be developed to replace fossil fuels and contribute to the reductions of emissions of greenhouse gases associated with their use. Biofuels are particularly important to decarbonise means of transportation that lack of other fuel options (especially trucks, ships and aircrafts). However, alternative sources of biofuel derived from terrestrial crops such as sugarcane, soybeans, maize, rapeseed, among others, inflict a lot of pressure on the global food markets, contribute to water scarcity and precipitate the destruction of forests. Furthermore, the use of biofuels will depend on the development of viable, sustainable, second-generation technologies that don’t appear to be yet commercially viable.

In this context, algal biofuels are generating considerable interest around the world. In the United States, they may represent a sustainable pathway for helping to meet the biofuel production targets set by the Energy Independence and Security Act of 2007. Similarly, in the European Union, they can contribute to the achievement of goals established in the recent Renewables Directive. The European industrial initiative on bioenergy has as strategic objective to address the technical-economic barriers to the further development and accelerated commercial deployment of bioenergy conversion technologies for widespread sustainable exploitation of biomass resources. It is thus necessary to contribute with a study that incorporates biomass feedstock availability assessment, production, management and harvesting in support of the up-scaling of promising technologies, like micro-organism (algae)-based ones. The most promising Bio-energy technologies have to be brought to commercial maturity, in order to develop large-scale, sustainable production of advanced biofuels and highly efficient combined heat and power from biomass. Different bio-energy pathways are at various stages of maturity. For many, the most pressing need is to demonstrate the technology at the appropriate scale – pilot plants, pre-commercial demonstration or full industrial scale. By 2020, the contribution to the EU energy mix from cost-competitive bio-energy used in accordance with the sustainability criteria of the new RES directive could be at least 14%.
The overall purpose of this study is to provide an integrated assessment of the potential of microalgae in the context of a source to produce biofuels, while confronting it with competing emerging biofuel technologies. 
Methods

In order to provide insightful arguments, this paper builds upon the Strategic Energy Technology Plan (SET Plan), the European Directive 2009/28/EC and scenarios made available by the International Energy Agency regarding Energy Technologies Perspectives 2010. A SWOT analysis of algae biofuel technology is performed based on scientific state-of-the art literature.
Results

This comparison study between the evolution of other biofuels and algae biofuels was made to draw lessons for what could be a possible success path of microalgae biofuel technology. 
The existing economic situation of large-scale production of algae biodiesel seems not yet to be competitive when compared with other contemporary renewable technologies such as wind, solar or geothermal
This article was, thus, intended to provide a comprehensive state of technology summary for fuels and co-products from algal feedstocks and to draw some insights upon the feasibility and techno-economic challenges associated with scaling up of processes. 
Conclusions

With the current demand for renewable fuels, mainly for use in the transport sector, there is a need to develop a range of resources for sustainable biofuels. Therefore, this article presents a discussion of the ongoing development of algae biofuels. The biofuel production needs to be set in place and an efficient distribution system needs to be organized to bring biofuels to the market. At the end, to create a credible market, steady and with a growing demand, it needs to be stimulated. Many of the implementation stages can face limitations to the level of success of these emerging technologies. In this way, with adequate policy support and incentives, the algal biofuel industry is prone to develop and assuming that this technology follows renewable energy cost trends, costs will decrease to eventual economic viability.
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