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Demands for liquid petroleum fuels are increasing while their prices are rising. This is 

motivating the development of alternative fuels, like biodiesel from non-food sources. 

Biodiesel is a plant-derived fuel used to replace petro diesel. It is essentially CO2 neutral, 

biodegradable and much less toxic than petro diesel. Biodiesel is made through the 

transesterification reaction of a vegetable oil feedstock and an alcohol (such as methanol or 

ethanol) in the presence of a catalyst. Oil feedstock for biodiesel can be from plant oils 

(soybean, canola, corn) or animal fats. Research has shown that microalgae (or microscopic 

algae) are promising source of high-yield vegetable oil, biodiesel, bioethanol, biogasoline, 

biomethanol, biobutanol and other biofuels. This has sparked interest in algaculture, i.e., large 

scale farming of algae. Algae can be grown on land that is not suitable for agriculture, hence 

no competition with food production. 

Algae energy systems produce lipids (oil) through photosynthesis, i.e. using only 

carbon, water, sunlight, phosphates, nitrates and other elements that can be found in residual 

waters. These energy system use water, chemical nutrients, light energy for photosynthesis, 

and energy for harvesting, drying and oil extraction to produce oil and clean water, while 

removing CO2 (the main component of greenhouse gases, GHG) from the atmosphere in the 

process. The economics would be greatly improved if microalgae are grown outdoors in a hot 

sunny climate where the light is free and the temperature is adequate for growth. Using non-

potable water (such as available and free salt-water) would reduce the clean water footprint. 

Open pond systems have low capital and operating costs and are well-suited for microalgae 

harvesting in salty water. The ideal location for growing microalgae outdoors is a non-arable 

land that cannot be used for agriculture. The Middle East region offers excellent microalgae 

growth conditions. These include vast deserts, natural hot climate and sunshine, availability of 

wastewater, seawater and carbon dioxide. Advancing the microalgae energy system potential 

to reality requires research, pilot plant and large scale studies. The outcome is that Middle 

East countries may become energy exporters while reducing their own greenhouse gas 

emission.  
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