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Investigation of first to fourth generation biofuels and introduction of fifth
generation biofuels
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Abstract

Due to significant population growth, improved living standards, urbanization and industrialization, global energy
consumption has increased significantly, increasing dependency on energy production. The use of alternative fuels,
including biofuels and increased productivity, are two ways to overcome the global warming crisis and energy security.
Producing biofuels from completely bio-based raw materials has simple processes, but choosing the efficient and high-
quality bio-based raw material for production of these fuels is difficult. Biomass is one of the renewable energy sources
that can be used to produce biofuels using different technologies. This paper reviews the biofuel sources in four
generations and introduces the fifth generation of biofuels. The fifth generation of biofuels with genetic or engineering
changes in biochemical and thermochemical reactions using available carbon dioxide and hydrogen helps improve the
quality of other generation fuels. Genetically engineered biofuels are the fifth generation biofuels. Long-term
sustainable raw materials, no need for land and water, no competition for food, and high oil-yielding materials are the
benefits of fifth generation biofuels.
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