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Abstract 
[bookmark: _GoBack]Life cycle assessments (LCA) of biofuels have been published since the 1980s. They include LCAs of biofuels (so called 1st, 2nd, 3rd,… gen biofuels) from various native oils such as rape seed oil, soy bean oil and palm oil. They also cover several bioethanol pathways from annual and perennial biomass types produced by several technologies such as fermentation or innovative lingocellulose based biorefineries. Beside these, so called BTL, biomass to liquids, and biomethane pathways supplement the portfolio of the biofuels for transportation. 
All LCAs covered so far several environmental impacts such as greenhouse gas savings, energy depletion / savings, ozone depletion, acidification, eutrophication, photosmog, toxicity and others. Most results indicated more or less big savings in primary energy and greenhouse gases, but addressed negative implications in impacts such as acidification and ozone depletion.
Since a few years, some serious impacts concerning biomass production and use (and hence, bioethanol pathways as well) have been discussed to supplement the existing LCA impacts towards a more conclusive picture. namely:
-	Water footprint (including water scarcity)
-	Land use footprint (including land use quality)
-	Phosphorus footprint
All of them address a similar issue: they reflect resources which are in some areas and/or countries very limited, though obviously not all of them everywhere. That’s why complex methodologies are necessary to address these limited resources well in a LCA. Up to date, there is no LCA of the complete set of biofuels for transportation published, which covers these important impacts seriously. 
At the the 9th EGCC, the Energy Generation and Consumption Congress, the whole range of biofuels compared to fossil fuels by LCA methodology will be presented including the footprints of the limited resources listed, namely footprints of water, land use and phosphorus. They have been performed at IFEU-Institute, Heidelberg, Germany, in 2018 / 2019. 

The presentation will cover
-	An introduction for the need of the inclusion of the water, land use and phosphorus footprints
-	A short overview of their methodologies
-	Detailed results of LCAs of several 1st and 2nd gen biofuels in-cluding the footprints mentioned
-	Conclusions and recommendations
The detailed discussion and presentation of the scientific findings regarding these topics are rounded off by conclusions and recommendations for policy, industry, science, and consumers.
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