[bookmark: _GoBack]Olefins are building blocks of high importance in the petrochemical industry. Dehydration of biomass-derived alcohols using metal-oxide catalysts offers an alternative (to petrochemical feedstocks) and sustainable route for the production of alkenes1-3. However, the functionalities of the oxides are not well understood. In this work4, we use first-principles calculations to investigate the dehydration of various alcohols on different metal oxides. Our results show that the basicity of surface oxygens, the Lewis acidity of the metal centers of the oxides and the carbenium ion stability3 of the alcohols can be fundamental descriptors to develop structure-activity relationships on oxides. The dehydration predictions of the developed model are in very good agreement with TPD-TGA experiments. This work unravels the role of the surface hydroxyl groups of the oxides in the dehydration mechanism and offers a way to bridge Lewis-acid with Brønsted-acid catalyzed dehydration reactions on metal oxides. Most importantly, the developed models can be used as a screening tool for the dehydration performance of various alcohols over different metal oxides.
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