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Abstract
Worldwide an increasing share of countries implement political energy targets in order to expand energy supply from renewable sources. This provoked a rapid increase in demand for renewable energy sources on a global scale. High importance is assigned to energetic conversion of agricultural commodities. In particular, implementations of global biofuel mandates [1-3] have stimulated demand for agricultural commodities. Since several years the average annual growth rate of bioenergy capacities amounts to almost 10 %. However, the ongoing expansion of bioenergy capacities and increase in food demand face limited agricultural production resources, primarily of land. 
Availability of agricultural land is besides increases in productivity one of the key factors for a sufficient future biomass supply. Against this background, this study determines future regional and global potentials of agricultural land under various assumptions for energetic usage taking food security and sustainability aspects into account. Future agricultural land and biomass potentials are determined using a comparative-static calculation model. Therefor, we developed a deterministic scenario model GAPP (global agricultural production potential) which calculates available country specific technical potentials of agricultural land, energy crop quantities and bioenergy outputs [4, 5, 6]. 
Several studies [7-11] assess future land and biomass potentials on regional and global level but vary widely in their methodological approach, assumptions and results. Above all, a comprehensive consideration of global and regional key drivers is lacking. So far, published results are highly aggregated. Thus, another objective of this study is to systematically analyse and display structure and developments of important key factors of all significant agricultural nations, in total 148 countries. Various assumptions such as future diets, climatic conditions, productivity developments and environmental restrictions are considered and reflected as single scenarios. Potential assessments are carried out for 2015, 2020 and 2030. An outlook to 2050 is also given. 
With continuation of current trends (scenario 'business as usual') technical potentials would increase under consideration of food security. Worldwide, land (energy) potentials could rise up to 280 million ha (48,5 Exajoule (EJ)) in 2050, whereof about 23.6 million ha (5,3 EJ) could be provided by the EU-27. Assuming maximisation of energy output, energy crop production in the EU-27 would be dominated by production of maize silage, grain, sugar beets and short rotation coppice. In Asia and Africa mainly sugar cane, grain and woody plantations would be cultivated on remaining land potentials; oil palms would only play a minor role.
A slight productivity decrease in crop production still would enable energetic feedstock supply from agriculture. In 2050 around 200 million ha arable land would be available for energy crops (approx. 40 EJ). Future demand of sustainability criteria such as expansion of conservation areas from arable land up to 10% could reduce land potentials (comparing to scenario 'business as usual') up to 50 % by 2050. Considering changing food habits, e.g. a global increase of global consumption up to the Western European consumption level, already from 2015 on no more agricultural feedstocks for bioenergy usage could be supplied - even not enough food could be provided. However, feedstocks from residual materials such as straw and manure would still be available for energetic conversion. If stagnation of diets in nations with supernutrition (e.g. USA, Oceania) occur, even increase of bioenergy potentials up to 318 million ha and 36,3 EJ, respectively, could take place. 
The scenario analyses clearly show that the global land potential for energetic biomass production mainly depends on future food demand and yield increases on (limited) arable land. Thus, at given agricultural land future supply of agricultural commodities will mainly depend on recultivation of fallow land and realizing productivity growth. Europe, North and South America as well as Oceania could provide significant and steady potentials for bioenergy production, while Asia and Africa show an increasing demand for imports of foodstuffs. 
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