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Upgrading underutilized biomass feedstock for cost-efficient biofuels production employing the 
circular bioeconomy approach

Lignocellulosic biomass is the only renewable resource on earth that holds the key to a sustainable production of fuels and chemicals 
without compromising food security. Furthermore, plant biomass has the potential to significantly decrease and eventually 

substitute the use of oil-derived products of environmental concern, increase energy independence, and enhance rural economy The 
sustainable production of biofuels and bioenergy is currently driven by three important factors: 1) ever increasing demand for food 
and energy; 2) diminished oil reserves and unstable oil prices; 3) growing concerns over global climate change and greenhouse gas 
emissions. As current cost of lignocellulose conversion to bioenergy exceeds the cost of fossil fuels, development of economically-
viable production systems would require the use of low-value biomass and waste streams that are currently underutilized. Utilization 
of underused biomass feedstock is in alignment with the circular bioeconomy concept and has at least two major advantages over any 
other lignocellulosic raw materials: 1) as cost of raw materials may comprise 30-70% of total product cost, this approach significantly 
lowers the overall production costs of biofuels; 2) significantly reduce (or eliminate) the waste treatment costs. In the circular 
bioeconomy concept, the waste product from one manufacturing system becomes the raw material in another, therefore minimizing 
waste, carbon footprint and greenhouse gas emissions. This presentation will discuss opportunities for valorization of biomass side-
streams of low or negative value such as municipal solid waste, saw dust, primary sludge, and crude tall oil. Biofuels of interest 
include biohydrogen, bioethanol and biodiesel. In addition to biofuels, the potential for production of value-added biochemicals 
and biomaterials, that enhance the economics of any biorefinery-based technology, as well as related technological challenges will be 
critically reviewed and discussed.
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