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BETO at a Glance 

FY21 Budget Breakdown 

US Department of Energy: $35B 

Office of Energy Efficiency and Renewable Energy: $2.86B 

Bioenergy Technologies Office: $255M 
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BETO at a Glance 

Conversion FY21 Budget: ~$110M 



  

   
   

 

 
            

           

Biochemical Conversion and Lignin Review 
Conversion R&D Strategy: 

- develop efficient and economical biological and chemical technologies to convert biomass
feedstocks into energy-dense liquid transportation fuels, such as renewable gasoline, diesel,
and jet fuel, as well as bioproducts, chemical intermediates, and biopower.

- We approach the bioeconomy as a bunch of possible pathways combining process steps or
unit operations that can be linked together to create a product. BETO cannot pursue all
possible process permutations, and in any case, industry will pick what they need.



  

 
     

          
      

        
       

      

   
        

       
    

 
 

          
 

           
     

Conversion Goals and Milestones 

Conversion Goals: 
- By 2021, complete the research necessary to verify in 2022 a mature modeled MFSP of $3/GGE

or less for a complete technology pathway to hydrocarbon biofuel and, where appropriate, a
coproduct, with a minimum 50% reduction in emissions relative to petroleum-derived fuel.

- By 2029, complete the research necessary to verify integrated systems research at engineering
scale for hydrocarbon biofuel technologies at mature modeled MFSP of $2.5/GGE using
economically advantaged feedstocks to produce renewable fuels and coproducts.

Milestones toward those goals: 
- By 2020, provide enabling capabilities in synthetic biology for industrially relevant, optimized

chassis microorganisms and design-build-test-learn (DBTL) cycles for fuel and chemical
production that reduce time to scale-up by at least 50% compared to the current average of ~10
years.

- By 2024, complete the R&D necessary to define a route to a 2030 verification of a mature
modeled MFSP of $2.5/GGE or less for biomass through a conversion pathway to hydrocarbon
biofuel and coproducts with a GHG emissions reduction of 50% or more compared to
petroleum-derived fuel.

- By 2025, produce bioproducts at needed scales (20–100 kg) for product testing to support off-
take agreements and end-user/market acceptance.



  Biochemical Conversion Pathways 

General pathway for dry feedstock conversion via Low Temperature deconstruction 
and biological upgrading 



         

         
         

       

        
          

 

         

           

   

Biochemical Conversion and Lignin Utilization Portfolio 

In general, the projects within the portfolio can be thought of as either: 

- Pathway Specific: aimed priority unit operations or key processing components
(identified by BETO) that form the technology building blocks that may contribute the
most significant improvements to our modeled design cases.

- Enabling Research: projects that more generally reduce the time and cost required to
develop new and improved catalysts and organisms while driving conversion efficiency
and develops more efficient and less expensive separations.

Also, the portfolio is generally split between two categories of projects: 

- Annual Operating Plans (AOPs): agreements between DOE and the national labs, generally
three years in length

- External projects via Funding Opportunity Announcements (FOAs): projects which are
competitively awarded via publically announcements. Generally 2-3 years in length



 

  

  

 
  

  
 

 
  

  

   
    

      

   
 

 

     
        

   
 

       

      
    

     
     

 

       

           

      

Biochemical Conversion and Lignin Utilization Portfolio 

16 AOP Projects, $12.4M in FY21 10 FOA Projects, $15.8M total 

Project Title Performer 
Biochemical Platform Analysis Project NREL 

Low Temperature Advanced Deconstruction NREL 

Enzyme Engineering and Optimization NREL 

Continuous Enzymatic Hydrolysis Development NREL 

Biological Upgrading of Sugars NREL 

Biological Upgrading of Thermochemical Aqueous Streams NREL 

Targeted Microbial Development NREL 

Bench Scale Integration NREL 

Biochemical Process Modeling and Simulation NREL 

Analytical Methods Development and Support NREL 

Cell-Free & Immobilization Technologies NREL 

Gas phase selective partial oxidation of lignin NREL 
Synthetic metabolic pathways for bioconversion of lignin 

derivatives NREL 

Lignin First Biorefinery Development NREL 

Lignin Utilization NREL 

Biological Lignin Valorization NREL 

Project Title Performer 

Improving Tolerance of Yeast to Lignocellulose-derived… MIT 
Engineered reversal of the β-oxidation cycle in clostridia for the 

synthesis of fuels and chemicals 
Northwestern 

University 
Alkaline-Oxidative Pretreatment of Woody Biomass for Optimal Co-

Product 
Michigan State 

university 
Process Intensification for the Reduced Commercial CAPEX of Biofuels 

Production Using Dynamic Metabolic Control Duke 

Biodiesel and higher value products from stillage fiber Xylome 
A Two-Chamber Growth and Production System for Robust 

Continuous Bioprocessing 
Pow Genetic 

Solutions, Inc. 
Towards Economical Cell-free Isobutanol Production Invizyne 

SPERLU Selective Process for Efficient Removal of Lignin and 
Upgrading Spero Energy, Inc. 

Lignin Fractionation and Valorization: Focusing on both Value and 
Quality 

Clemson 
University 

Upgrading Lignin-containing Biorefinery Residues for Bioplastics Texas A & M 

• 7 BC FOA projects: $11.4M
• 3 Lignin lab projects: $3.2M

• 11 BC lab projects: $9.2M
• 5 Lignin lab projects: $3.2M
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Wednesday 



Tuesday 



    Lignin Valorization Key to Biochemical Conversion Design Cases 



    Lignin Valorization Key to Biochemical Conversion Design Cases 
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