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Abstract:
Over the last 10,000 years, the human population has increased from 4 million people to currently 7.7 billion.  This 2000-fold increase in the population coupled with a 30-fold increase in the per capita energy consumption has put a significant pressure on the energy use, mostly for moving, heating, lighting, cooling and information processing.  In the meantime, due to research and innovation, the efficiencies of energy convertors have significantly improved, and the world has moved from using wood to more-energy dense fossil fuels.  Unfortunately, the fossil gas and oil resources are depleting at an alarmingly fast rate which can cause a major disruption in the world economy. A sustainable source of energy is the one that can satisfy our present need without jeopardizing the future supply. Biomass, solar photovoltaic, solar thermal, wind, and hydrokinetic energies are being development to address and shortfall as well to provide a less polluting energy. Significant recent innovations have been made in these technologies, which will be discussed. However, some key challenges remain for technologies to become economically competitive. 
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