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Overview

This analysis is a collaborative effort between the U.S. Department of Energy, 

Bioenergy Technologies Office (BETO), National Laboratories, and various Agency 

representatives of the Biomass R&D Board’s Analysis Interagency Working Group

Zia Haq (DOE) and Harry Baumes (USDA) – co-chairs

1. The Biomass R&D Board and the Bioeconomy Vision

2. Defining the Bioeconomy

3. The Billion-Ton Bioeconomy Analysis and the Billion-Ton Report

4. Biomass Availability and Product Distribution

5. Methodology and Analysis Tools

6. Sensitivity Analyses and High Level Findings

7. Summary

Disclaimer: The views and opinions as summarized in this document, do not necessarily reflect those of the United States 

government or any agency thereof, nor does the government or its employees make any warranty, expressed or implied, or 

assume any liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 

process disclosed, or represent that its use would not infringe privately owned rights. 
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The Biomass R&D Board

• Created through the enactment of the Biomass Research 

and Development Act of 2000

• The Board facilitates coordination among federal 

government agencies that affect the research, 

development, and deployment of biofuels and bioproducts
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The Biomass R&D Board and the Bioeconomy Vision

Federal Activities Report on the Bioeconomy

• Released in February of 2016

• Emphasizes the significant potential for an even stronger U.S. bioeconomy through the 

production and use of biofuels, bioproducts, and biopower

• Highlights some of the critical work currently being conducted across the federal 

government that either supports or relates to the bioeconomy
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Defining the Bioeconomy

For the Bioeconomy Analysis, the “Bioeconomy” is a global industrial transition 

of sustainably utilizing renewable aquatic and terrestrial biomass resources in 

energy, intermediate, and final products for economic, environmental, social, and 

national security benefits. 

From 2014 Report: Why Biobased? Opportunities in the Emerging Bioeconomy: Why BioPreferred, 

biopreferred.gov/files/WhyBiobased.pdf

“Sustainable development” is described as development that meets the needs of 

the present without compromising the ability of future generations to meet their 

needs and aspirations; establishing a path along which development can progress 

while enhancing the quality of life of people and ensuring the viability of the 

natural systems on which that development depends.

From WCED (World Commission on Environment and Development). 1987. Our common future.

un-documents.net/our-common-future.pdf

http://www.biopreferred.gov/files/WhyBiobased.pdf
http://www.un-documents.net/our-common-future.pdf


Billion-Ton Reports
• 2005

• 2011

• 2016
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The Billion-Ton Bioeconomy Analysis and the Billion-Ton Report

Assume that demands for food, feed, industrial uses, and exports continue to be met.

Bioeconomy – expanded 

economy/market sector of various 

products under estimated feedstocks

levels and given scenarios 

Resource Assessments – biophysical, 

economic, and sustainable availability 

of biomass resources under given 

assumptions and modeling capabilities

How much 

biomass?

What can we 

do with it?
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The Billion-Ton Bioeconomy Analysis and the Billion-Ton Report

The Billion-Ton report has a lot of variables to account for!

The Billion-Ton Bioeconomy analysis constrains these variables:

• Productivity and growth 

scenarios 

• Forest resource demand 

scenarios

• Land allocation and 

water consumption 

constraints

Economic Availability

• Agricultural residues

• Forest resources

• Energy crops

• Waste resources

• Algae

Biophysical Availability

• Roadside and farmgate

cost supply curves

• Logistics and 

transportation cost 

impacts

Feedstock Types

Using specific assumptions based on BT16 to establish a range of possible products and 

economic and environmental impacts. 

This is a demonstrative analysis – not predictive or a roadmap.



An expanded analysis is underway to consider scenarios impacted by:
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Biomass Availability and Product Distribution

• Chemicals

• Fuels

• Wood Pellets

• Heat & Power

Product Distribution

• Current (2014)

• Projected (2030)

1. Business-as-Usual Availability 
Primary feedstocks from BT16 baseline 

yield, $40/dry ton (w/out transportation or 

logistics costs)

2. Billion-Ton Availability
Primary feedstocks from BT16 baseline 

yield, $60/dry ton (w/out transportation or 

logistics costs)

Feedstock Availability

Sensitivity analyses are used to 

explore a range of, “What ifs?”
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Methodology and Analysis Tools

The Bioeconomy Analyses are based on:

– RFS actual production volumes

– 2016 Billion Ton Report

– EIA Annual Energy Outlook 2015

– EIA Monthly Energy Review 2015

– EIA Electric Power Annual 2015

– 2015 Livestock Anaerobic Digestion Database 

(AgSTAR)

– EIA U.S. Refinery Production Report

– Economic Impact Analysis of the U.S. Biobased

Products Industry, Congressional Report, 2015

– IEA Bioenergy Task 42

– Landfill Methane Outreach Project (LMOP)

– United Nations Food and Agricultural Organization

– Other

Supporting Models and Tools Include:

– A dynamic Excel® spreadsheet to complete 

calculations and maintain the data

– Air emissions, Greenhouse gas emissions, 

and Energy consumption (AGE)
developed by Argonne National Laboratory based on the 

GREET model

– Policy Analysis Framework (POLYSYS) 
utilized by Oak Ridge National Laboratory to generate 

biomass supply curves

– Biomass Logistics Model
Feedstock logistics and pre-processing costs were 

provided by Idaho National Laboratory’s model (INL, 

2014). 

– ForSEAM
Comprehensive economic characterization of the US 

forest sector and is calibrated to the US Forest Service 

Resource Planning Act 2010 assessment [US Forest 

Service, 2012]. 

Manuscript submitted to Biofuels, Bioproducts, and Biorefining

and is currently undergoing peer review
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Sensitivity Analyses and High Level Findings

Sensitivity Analyses High Level Findings

The bioeconomy presents significant 

opportunities for biomass to make positive 

economic and environmental contributions to 

the United States

Success is contingent upon developing 

feedstock supplies, lowering production costs, 

and enhancing the value of bioeconomy

products

Aviation fuels and bio-based chemicals 

present unique commercialization 

opportunities

Avoided GHG 
emissions

Revenue

Direct 

Employment

Blue water 
consumption

Land allocation



• Biomass resources and bio-based energy, fuels, and products will play 

an important role in the transition to a sustainable low-carbon economy

• We are working to complete the Biofpr peer review process for the 

Billion-Ton Bioeconomy Analysis manuscript

• We will continue to support Biomass R&D Board and Interagency 

Working Group efforts to expand the bioeconomy
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Summary
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