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Abstract:
Given the context-specific variability and uncertainty around input parameter values in Life Cycle Assessment/analysis (LCA), country-specific studies are needed for providing quantitatively more meaningful results (Larson, 2006). The paper performs a review of a large portion of the existing scientific literatures that explicitly used LCA methodology, or a life-cycle approach to estimate the energy and environmental impacts of biofuels. The review is limited to energy balance and GHG balance and covers a time period of approximately 10 years from the 2003 as the early press time and 2012 as the latest press time. 45 studies were reviewed, considering 9 kinds of feedstocks, corn, wheat, sweet sorghum, cassava, waste oil, soybean, jatropha, algae and corn stover. All the studies were undertaken in Chinese context including papers or books written in both English and Chinese. Fuel product as conventional liquid biofuels (fuel ethanol and biodiesel) and potential future liquid biofuels (Fischer-Tropsch fuels and cellulosic ethanol) are included. It is explicitly that there are wide ranges of LCA values due to various research scope, methodologies, specific cropping system and conversion system chosen. For example, nitrogen fertilizer application during sweet sorghum planting in different studies are varying from 45.8 to 600 kg/ha./yr; many studies found that there is a reduction in GHG emissions when fuel ethanol from sweet sorghum is used to replace gasoline(Tian, et al. 2011), while there are other studies reported opposite trends(Ou, et al. 2009).
The research scope of these studies (system boundary, N2O emission from soil, Global warming potential and vehicle type), calculation methodologies, major input parameters (agronomic practices, biomass harvesting and transportation methods, performance of specific conversion technologies) and output parameters are compared by retrieving main data used converting them into units of measurement that are comparable. The table in appendix illustrated the detailed data based on three kinds of functional unit: per MJ, per km and per ha./yr. Key issues that have strong influence on final result are discussed followed. Some of the issues can be found as general issues, while others are full of domestic characteristics.
Most of researches in China considered carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). And almost all studies didn’t include land use change effect.  It could be found that intensive agricultural practice, coupled with use of fertilizers based on carbon intensity fuel, coal, are most notable feature in China. In general, the fossil energy input of first generation biofuels using corn or cassava as feedstocks during feedstock stage is higher than that of second generation biofuels using corn stover as feedstocks.
It is suggested that methodological standards for calculating the LCA energy and GHG balance should be proposed by government to reduce the uncertainty and involve enough scientific evidence. The simulation policy mechanisms should be adopted in China to link support to performance on energy and GHG balance. 
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