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Statement of the problem:  Demand for energy and its resources, is increasing continuously due to the rapid outgrowth of population and urbanization. The world energy consumption would increase by 35% over the next 20 years in order to meet the growing demand of industrialized countries and the rapid development of emerging economies. Energy comes in a variety of renewable forms; wood, biomass, wind, sunlight. It also comes in the non-renewable form of fossil fuels- oil and coal and their use is a major source of pollution of land, sea and above all the air we breathe. Two centuries of unprecedented s industrialization, driven mainly by fossil fuels, have changed the face of this planet. The consumption of fossil fuels is the main source of environmental pollution through the emission of greenhouse gases such as carbon dioxide, methane, and nitrous oxide that cause global warming.  The gradual rising of global warming and air pollution is also exacerbating the power deficiency throughout the world. Bioenergy is the clean and sustainable energy generated from biomass conversion through biological processes using various biotechnologies. Biomass resources include any organic matter available on a renewable basis, including dedicated energy crops and trees, agricultural food and feed crops, agricultural crop wastes and residues, wood wastes and residues, aquatic  plants, animal wastes, municipal wastes, and other waste materials. 
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Fig 1: Bioenergy conversion routes
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Main bioenergy conversion routes
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