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Addressing our Nation’s Energy Challenges

HOW BIOENERGY PLAYS A ROLE

www.bioenergy.energy.gov
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The need to reduce dependence on foreign oil and lower greenhouse gas (GHG) 
emissions has renewed the urgency for developing sustainable biofuels, bioprod-
ucts, and biopower.

The transportation sector accounts for approximately two-thirds of U.S. oil  
consumption and contributes to one-third of the nation’s GHG emissions. 

In the near term, biomass is the only renewable resource that can supplement  
petroleum-based liquid transportation fuels while reducing GHG emissions.

Biomass includes agricultural residues, forest resources,  
perennial grasses, woody energy crops, wastes (munici-
pal solid waste, urban wood waste, and food waste), and 
algae, as well as other sources. Like other renewable energy 
resources, biomass is converted to power; however, unlike 
other resources, it can also be converted to fuels and  
chemicals.

www.bioenergy.energy.gov
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KEY POLICY DRIVER: RENEWABLE FUEL STANDARD PROGRAM

The Energy Independence and Security Act (EISA) of 2007 set aggressive goals to: 
•	 Move renewable fuels into the marketplace 
•	 Reduce the nation’s dependence on foreign sources of energy 
•	 Reduce GHG emissions from the transportation sector. 

EISA established production volumes for the Renewable Fuel Standard Program (RFS), since referred to as RFS2.  
RFS2 specifically defines categories of biofuels, sets minimum life cycle GHG reduction thresholds for these cat-
egories, and applies restrictions on the types of feedstocks and types of land that can be used to make qualifying 
renewable fuel.

EISA 2007 greatly expanded mandated biofuels production targets to 21 billion gallons of advanced biofuels and 36 
billion total gallons of renewable fuels by 2022—a multifold increase from what the Energy Policy Act of 2005  
originally set. 
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Production Targets BGY (Billions of Gallons Per Year)

Renewable Fuel Standard

15 BGY Cap on Corn Ethanol The E15 Waiver: 22.5 BGY

Advanced Biofuels 

The Bioenergy Technologies 
Office focuses on the develop-
ment of all of the green items 
outlined in this bar chart. 

(Includes cellulosic biofuels other  
than starch-based ethanol)

Renewable Fuel  
Standard (RFS2)
(Scroll Over Squares for Definitions)

Conventional (Starch) Biofuels

Cellulosic Biofuels

Biomass-Based Diesel

Other Advanced Biofuels

www.bioenergy.energy.gov
http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-110hr6enr.pdf
http://www.epa.gov/otaq/fuels/renewablefuels/index.htm
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Utilizing biomass for fuels, products, and power is recog-
nized as a critical component of the nation’s strategic plan 
to address our continued dependence on imported oil.

In President Obama’s 2013 State of the Union Address, and 
subsequent Plan for a Strong Middle Class and a Strong 
America, he stated that “by investing in clean energy, we 
can continue to create good American jobs, reduce our reli-
ance on foreign oil, and reduce the cost of energy for fami-
lies and businesses.” 

The President called on Congress to make the renewable 
energy Production Tax Credit permanent and refundable, as 
part of comprehensive corporate tax reform, providing in-
centives and certainty for investments in new clean energy.

The President also established an Energy Security Trust to 
support research into a range of cost-effective technologies 
such as advanced vehicles that run on electricity, home-
grown biofuels, and vehicles that run on domestically-pro-
duced natural gas.

“The path towards sustainable energy sourc-
es will be long and sometimes difficult. But 
America cannot resist this transition; we 
must lead it. We cannot cede to other na-
tions the technology that will power new 
jobs and new industries—we must claim its 
promise.” 

–President Barack Obama  
2013 Inaugural Address

Photo courtesy of whitehouse.gov

www.bioenergy.energy.gov
http://www.whitehouse.gov/sites/default/files/uploads/sotu_2013_blueprint_embargo.pdf
http://www.whitehouse.gov/sites/default/files/uploads/sotu_2013_blueprint_embargo.pdf
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•	 Job Creation and Balance of Trade – Displacing oil imports offers massive opportunity for domestic job 
creation, with virtually no consequent job destruction

•	 Climate Change Mitigation – Sustainable biomass production can provide >50% GHG reduction vs.  
petroleum-based fuels on a complete life-cycle basis

•	 Energy Security – Domestic production decreases vulnerability to short-term economic disruption due to war, 
civil unrest, OPEC action, speculation, etc.

Imported 
crude oil 

($2.40/gal)

Biomass Taxes:  
$0.40/gal

Cost of feedstock supply and 
logistics: $.80/gal

Cost of conversion, distribution, 
marketing: $2.40/gal

Cost of production 
& transport (avg.): 

$0.60/gal

Profit to  
host country:  

$1.80/gal

Cost of refining, 
distribution,  
& marketing:  

$0.80/gal

Taxes:  
$0.40/gal

Pump 
price: 

$3.60/gal

Pump 
price: 

$3.60/gal

$ Going to 
the United 

States

$ Remain in 
Importing 
Country

Sources:  EIA, Annual Energy Review; BETO MYPP

Price differential between imported crude oil and domestic biomass:  
$101/barrel x 4.2 billion barrels/year = $424 billion/year

BIOMASS ECONOMY VS. TRADITIONAL CRUDE OIL

www.bioenergy.energy.gov
http://www1.eere.energy.gov/bioenergy/pdfs/bioenergy_green_jobs_factsheet_2013.pdf
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Addressing our Nation’s Energy Challenges

THE U.S. DEPARTMENT OF ENERGY’S 
BIOENERGY TECHNOLOGIES OFFICE

www.bioenergy.energy.gov
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The Bioenergy Technologies Office supports the following national priorities:

Dramatically 
reduce  

dependence 
on foreign oil

Promote the  
use of diverse,  
domestic, and 

sustainable  
energy resources

Establish an  
advanced  

bioindustry
and create jobs

Reduce carbon 
emissions  

from energy  
production and 
consumption

For more information:
Bioenergy Technologies Office Multi-Year Program Plan 

www.bioenergy.energy.gov
http://www1.eere.energy.gov/bioenergy/
http://www.energy.gov/eere/bioenergy/bio-benefits-basics
http://www.energy.gov/eere/bioenergy/bio-benefits-basics
http://www.energy.gov/eere/bioenergy/sustainability
http://www1.eere.energy.gov/library/pdfs/biomass_green_jobs_factsheet_2010_01.pdf
http://www.energy.gov/eere/bioenergy/bio-benefits-basics
http://www.energy.gov/eere/bioenergy/bio-benefits-basics
http://energy.gov/eere/bioenergy/downloads/bioenergy-technologies-office-multi-year-program-plan-july-2014-update
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MISSION AND STRATEGIC GOAL

MISSION

STRATEGIC GOAL

Develop and transform our renewable biomass resources into 
commercially viable, high-performance biofuels, bioproducts, 
and biopower through targeted research, development,  
demonstration, and deployment (RDD&D) supported through 
public and private partnerships. 

Develop commercially viable bioenergy and bioproduct technol-
ogies to enable sustainable, nationwide production of biofuels 
that are compatible with today’s transportation infrastructure, can 
reduce greenhouse gas emissions relative to petroleum- 
derived fuels, and can displace a share of petroleum-derived fuels 
to reduce U.S. dependence on foreign oil and to encourage the 
creation of a new domestic bioenergy and bioproduct industry. 

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/research_development.html
http://www1.eere.energy.gov/biomass/research_development.html
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U.S. Department of Energy’s  
Bioenergy Technologies Office

The Bioenergy Technologies Office forms cost-share partnerships with key stakeholders to research, develop, and 
demonstrate technologies for advanced biofuels, bioproducts, and biopower from lignocellulosic and algal biomass. 

Cellulosic  
Ethanol

Alternative 
Light-Duty  
and Diesel  

Replacement  
Fuels

Historic focus on RDD&D to convert 
lignocellulosic biomass to fuel ethanol 
and other products.

Expansion of scope to include  
other advanced biofuels such as  
hydrocarbon fuels (renewable  
gasoline, diesel, jet fuel), algae- 
derived biofuels, and biobutanol.

www.bioenergy.energy.gov
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A Historical Perspective

BIOENERGY POLICIES, PRIORITIES, 
AND APPROPRIATIONS OVER TIME

www.bioenergy.energy.gov
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In recent years, several legislative, regulatory, and policy efforts have expanded and accelerated bioenergy-related 
RDD&D. 

President’s Climate 
Action Plan
June 2013 

American Recovery 
and Reinvestment Act

February 2009

Blueprint for a Secure 
Energy Future

March 2011

Energy Policy  
Act of 2005 

August 2005

Renewed and strengthened federal policies fostering ethanol production, including incentives for the 
production and purchase of biobased products; these diverse incentives range from authorization for 
demonstrations to tax credits and loan guarantees. 

Energy Independence 
and Security Act 
(EISA) of 2007 

December 2007

Supported the continued development and use of biofuels, including a significantly expanded  
Renewable Fuel Standard, requiring 36 bgy renewable fuels by 2022 with annual requirements for  
advanced biofuels, cellulosic biofuels, and biomass-based diesel. 

Set goals to reduce carbon pollution in America by 17% by 2020 from 2005 levels. Outlined a strategy 
that focuses in part on Building a 21st Century Transportation Sector and Developing and Deploying 
Advanced Transportation Technologies. Promoted partnerships between the private and public sectors 
to deploy cleaner fuels. 

Provided grants, loans, and loan guarantees for developing and building demonstration- and  
commercial-scale biorefineries; established $1.01 per gallon producer tax credit for cellulosic biofuels; 
provided authorization for the Biomass Crop Assistance Program and for Biomass R&D Initiative,  
Biomass R&D Board, and Technical Advisory Committee continuation. 

Outlines a comprehensive energy policy that cuts U.S. oil imports by one-third by 2025 through  
reducing the nation’s dependence on oil with cleaner alternative fuels and greater efficiency.  
Promotes collaboration with international partners to increase bioenergy production. Includes research 
and incentives that aim to reduce barriers to increased biofuels use and the commercialization of new  
technologies. 

www.bioenergy.energy.gov
http://www.energy.gov/sites/prod/files/2014/07/f17/mypp_july_2014.pdf
http://www.energy.gov/sites/prod/files/2014/07/f17/mypp_july_2014.pdf
http://www.recovery.gov/arra/About/Pages/The_Act.aspx
http://www.recovery.gov/arra/About/Pages/The_Act.aspx
http://www.whitehouse.gov/sites/default/files/blueprint_secure_energy_future.pdf
http://www.whitehouse.gov/sites/default/files/blueprint_secure_energy_future.pdf
http://www2.epa.gov/laws-regulations/summary-energy-policy-act
http://www2.epa.gov/laws-regulations/summary-energy-policy-act
http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-110hr6enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-110hr6enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-110hr6enr/pdf/BILLS-110hr6enr.pdf
http://www.epa.gov/otaq/fuels/renewablefuels/index.htm
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=ener&topic=bcap
http://www.biomassboard.gov/initiative/initiative.html
http://www.biomassboard.gov/
http://www.biomassboard.gov/committee/committee.html
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THE BIOENERGY TECHNOLOGIES OFFICE  
ANNUAL BUDGET APPROPRIATIONS FY 2012-FY 2015

$200,000
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$50,000

$K

FY 2012
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FY 2013 CR FY 2014 
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FY 2015 
Request

Conversion Technologies

Feedstock Productions and
Logisitics
 

Demostration and Deployment

Cookstoves (formerly Biopower) 

Algae Feedstock 

Strategic Analysis Cross-cutting
Sustainability

National Renewable Energy 
Laboratory Site-Wide Facility 
Support
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Technology Transfer
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Through the American Recovery and Reinvestment Act, the Bioenergy Technologies Office was  
appropriated $718 million in FY 2009. Learn more about the Office’s Recovery Act investments.

CR = continuing resolution

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/recovery_act_factsheet.pdf
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Starch-based ethanol is a well-established commodity 
fuel with wide market acceptance through low-level 
blends in conventional vehicles and at higher blends 
in flex-fuel vehicles. Continued success of the ethanol 
industry helps pave the way for introducing cellulosic 
ethanol into the marketplace. 

Over the last two decades, R&D has significantly 
lowered the cost of converting cellulosic biomass to 
fuel ethanol. DOE and the bioenergy community are 
leveraging cellulosic ethanol RD&D successes to 
accelerate algal and “drop-in” biofuel technologies 
for the production of hydrocarbon fuels, including 
renewable diesel, gasoline, and jet fuel.

As biofuel technologies are developed and demonstrated, RD&D priorities adjust to bring more 
diverse biofuel pathways closer to commercialization.

www.bioenergy.energy.gov
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The Bioenergy Technologies Office Today

REPLACING THE WHOLE BARREL

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/
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Reducing and Replacing Petroleum Use

•  Heavy-Duty Vehicle Efficiency* 
and Natural Gas Trucks

•  Renewable Diesel and 
Heating Oil

Renewable Jet Fuel

Bioproducts

•  Light-Duty Vehicle Efficiency*
•  Electric and Fuel Cell Vehicles
•  Cellulosic Ethanol 
•  Renewable Gasoline

Value-added chemicals produced from 
biomass to manufacture bio-based 
plastics, lubricants, and other products.

Options to Reduce or Replace

Products Made from a 
Barrel of Oil, 2013 

Source:http://go.usa.gov/kYqV 

Note: A 42-U.S. gallon barrel of crude oil yields 
about 45 gallons of petroleum products. 

*Efficiency replaces diesel and gasoline 
because it reduces demand, while providing 
the same service.

Diesel and Heating Oil: 28%

Jet Fuel: 9%

Other Products: 15%

Heavy Fuel Oil (Residual): 3%
Liquefied Petroleum Gases: 4%

Gasoline: 42%

Products Made from a  
Barrel of Crude Oil (Gallons)

The United States spends approximately  
$300 billion/year on imported oil; that’s 
nearly $1 billion/day.

•	 The U.S. transportation sector 
accounts for more than 70% of U.S. oil 
consumption.

•	 Only about 40% of a barrel of crude 
oil goes toward light-duty petroleum 
gasoline.

•	 Reducing dependence on oil requires 
developing technologies to replace 
gasoline, diesel, jet fuel, heavy 
distillates, and a range of biobased 
chemicals and products.

REPLACE THE WHOLE BARREL

www.bioenergy.energy.gov
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The Bioenergy Technologies Office Today

WORKING ACROSS  
THE SUPPLY CHAIN

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/
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The Bioenergy Technologies Office forms cost-shared partnerships with key stakeholders to research, 
develop, and demonstrate technologies for advanced biofuels, bioproducts, and biopower from 
lignocellulosic and algal biomass across the supply chain.

DOE/EERE
Bioenergy Technologies Office

Feedstock Supply
▪ Increase the volume of sustainable, quality feedstock 
available through advanced feedstock supply systems

▪ Meet conversion specifications while minimizing 
logistics cost

▪ Develop commercial-scale supply and logistics systems
▪ Unlock algal and terrestrial biomass productivity
▪ Maximize yield and minimize water consumption, land 
use, and nutrient additions through low-cost, scalable 
cultivation

▪ Identify critical barriers and evaluate yield impacts from 
biology, cultivation, and processing

Sustainability
▪ Advance scientific methods and models for measuring and 
understanding bioenergy sustainability across the supply 
chain

▪ Disseminate practical tools that support analyses, decision 
making, and technology development 

▪ Identify, develop, and promote practices that enhance 
sustainable bioenergy outcomes

▪ Develop landscape design approaches that increase 
bioenergy production while maintaining or enhancing 
ecosystem and social benefits

Strategic Analysis
▪ Ensure high-quality, consistent, reproducible, 
peer-reviewed analyses

▪ Develop and maintain analytical tools, models, meth-
ods, and datasets to advance understanding of bioener-
gy and related impacts

▪ Convey results of analytical activities to a wide 
audience

Strategic Communications
▪ Increase awareness of accomplishments
▪ Communicate new technologies successes and 
strategies

▪ Educate stakeholders on environmental 
and oil-displacement benefits

Conversion
▪ Lower costs / improve quality of intermediates
▪ Enable high-performance separations technologies to 
increase yields

▪ Develop novel biological and chemical conversion 
processes

▪ Understand the relationship between feedstock quality 
and conversion

▪ Develop strategies for conserving carbon and hydrogen 
in conversion and upgrading processes

▪ Address integration of biofuels into petroleum refinery 
processes

Demonstration and Deployment
▪ Validate proof of performance at integrated pilot, 
demonstration, and pioneer scale

▪ Reduce biorefinery capital and operating costs
▪ Validate product qualification testing and offtake 
agreements

Research, Development, Demonstration, & Deployment

Cross-Cutting

www.bioenergy.energy.gov
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Current activities involve R&D led by the Sun Grant Initiative, a network of land-grant universities, 
in partnership with industry, national laboratories, and the U.S. Department of Agriculture (USDA), 
to establish biomass feedstock productivity baselines. The bioenergy crop trials are located across 
the nation.

CRP Energycane Corn Residue DOE Funded

Miscanthus Sorghum Poplar DOT Funded
Cereal Residues Switchgrass Willow USDA Funded

Regional Biomass Feedstock
Partnership Field Plots

Land Grant University
Research Project

FEEDSTOCK PRODUCTION

* scroll over for description

www.bioenergy.energy.gov
http://www.sungrant.org/
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Current efforts focus on logistics RD&D to develop and optimize cost-effective, integrated systems 
for harvesting, collecting, storing, preprocessing, handling, and transporting a range of sustainable 
feedstocks, including agricultural residues, forest resources, dedicated energy crops, and algae. 
Additionally, the findings of the U.S. Billion-Ton Update report that the United States should be able 
to sustainably produce 1 billion tons of domestic biomass per year.

Harvesting

Advanced
Preprocessing

Feedstocks

Uniform Format
Targets

Click to view a video from Idaho National 
Laboratory about transforming biomass into 
feedstock for bioenergy. Right click the video to 
view in full screen mode.

A new uniform format advanced supply 
system design will achieve these 
properties by improving the capacity and 
efficiency of each feedstock logistics unit 
operation.

SUSTAINABLE FEEDSTOCKS

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/feedstocks_four_pager.pdf
http://www1.eere.energy.gov/biomass/pdfs/feedstocks_four_pager.pdf
http://www1.eere.energy.gov/biomass/pdfs/billion_ton_update.pdf
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Current activities deal with the major RD&D challenges associated with developing a logistics 
system that is capable of supplying biorefineries with high-density, aerobically stable, and high-
quality biomass material.

Existing Supply 
Systems

Depot Supply 
Systems

Nearer-term 
focus 

Longer-term 
focus

Access to  
a niche or  
limited feed-
stock resource

Access to  
a broader  
resource

Based on a  
dry supply  
system design  
(field-dried 
feedstocks)

Allows higher 
moisture feed-
stocks into sup-
ply systems

Designed for a 
specific feed-
stock type (dry 
corn stover)

Design address-
es multiple 
feedstock types

Click on the buttons below to view the logistics system concept:

FEEDSTOCK LOGISTICS

www.bioenergy.energy.gov
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Activities include R&D on algal feedstocks and issues related to the sustainable production  
of algae-derived biofuels.

Benefits Challenges

High productivity expands domestic biomass potential Affordable and scalable algal biomass production

Adds value to unproductive or marginal lands Feedstock production and crop protection

Ability to use waste and salt water Energy-efficient harvesting and drying

Potential recycling of carbon dioxide Extraction, conversion, and product purification

Production of a range of biofuel feedstocks suitable for  
diesel and aviation fuels

Siting and sustainability of resources

Courtesy University of Arizona

Courtesy Sapphire

ALGAE: CHALLENGES AND BARRIERS

Resource
Assessment

PRODUCTION LOGISTICS

Conversion Interface

Biomass
Development

Biomass
Characterization

Cultivation
Systems

Nutrient
Supply

Transport

Preprocessing
• Intermediate

Production
• Stabilization
• Feedstock
  Characterization

Resource
Recapture

and Recycle

Conversion
and

Upgrading

Co-Products
& Residual
Biomass

Harvest
• Dewatering
• Concentration

ANALYSIS AND SUSTAINABILITY

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/algal_biofuels_factsheet.pdf
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The ATP3 project established a network of regional  
testbeds to empower knowledge creation and  
dissemination within the algal research community, 
accelerate innovation, and support growth of the na-
scent algal fuels industry. ATP3 sites increase access to 
high-quality cultivation facilities, downstream process 
equipment, and analytical facilities, along with world 
renowned technical expertise and proactive manage-
ment structure. ATP3 personnel design, validate, and 
execute long-term cultivation trials to produce standard-
ized data that will enable the comparison of promising 
production strains, algal culture systems, and processes 
at  a meaningful scale across different regional, season-
al, environmental, and operational conditions. 

AzCATI Facility at ASU

ALGAE TESTBED PUBLIC PRIVATE PARTNERSHIP (ATP3)

In 2012, the Algae Technology Area opened the  Advancements in Sustainable Advancements in  
Algal Production funding opportunity and selected the ATP3 to receive $15 million in DOE funds  
to manage a regional network of algae testbeds.

www.bioenergy.energy.gov
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RD&D projects are improving the biochemical conversion of cellulosic biomass to biofuels  
and chemicals. These processing routes entail breaking down biomass to make the carbohydrates available  
for conversion into sugars that microorganisms and other catalysts can use to create biofuels and bioproducts. 

Biomass Pretreatment Hydrolysis Product Upgrading 
& Recovery

Biological 
Conversion

Chemical 
Conversion

BIOFUELS

Deconstruction

Upgrading

An enzyme that turns 
cellulose into sugar. (Image 

courtesy of NREL).

DECONSTRUCTION

•	 Biomass is usually pretreated, commonly with a mixture of hot water and 
chemicals to make it amenable to hydrolysis.

•	 The pretreated biomass can be exposed to enzymes, which unlock and release 
(hydrolyze) the biomass sugars.

•	 Alternately, biomass can be completely deconstructed into sugar and carbohy-
drate streams using non-enzymatic processing technologies.

UPGRADING

•	 The sugar-rich media is then fed to organisms, like yeast and E. Coli, which 
transform the sugars into biofuels and chemicals.

•	 Chemical catalysis can also be employed to transform the sugars into biofuels  
and chemicals.

BIOCHEMICAL CONVERSION

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/biochemical_four_pager.pdf
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RD&D projects are improving the thermochemical conversion of cellulosic and  algal biomass. These  
processing routes use heat and chemistry to convert biomass into a liquid or gaseous intermediate, such as  
syngas or bio-oil. Customized processing of intermediates produces biopower or biofuels such as gasoline, 
diesel, and jet fuel. 

Biomass

Feed 
Processing

Gasification

Liquefaction

Syngas 
Cleanup & 

Conditioning

Bio-oil 
Stabilization

Fuel 
Synthesis

Fuel 
Processing

BIOFUELS

Deconstruction Upgrading

An F/A-18 Green Hornet
Fighter plane operating on a 
50/50 biofuels blend. (Photo 
courtesy of the U.S. Navy.)

DECONSTRUCTION

•	 Ground and dried biomass is heated in reactors to produce gas, solid, and 
liquid intermediates. 

•	 Gasification efforts are being de-emphasized after 2012 demonstration.

UPGRADING

•	 Synthesis gas is cleaned (inorganics and CO2 removal) and conditioned (tar 
reforming) and converted into biofuels and chemicals. 

•	 Bio-oils are stabilized and upgraded (O2 removal) to produce biofuels and  
chemicals.

THERMOCHEMICAL CONVERSION

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/thermochemical_four_pager.pdf
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Click the play arrows below to learn more about each bioenergy conversion route.

BIOFUEL CONVERSION VIDEOS

www.bioenergy.energy.gov
http://www.youtube.com/watch?v=Mfztf4GHXNI
http://www.youtube.com/watch?v=iljM5UP2gEQ
http://www.youtube.com/watch?v=lzTP3sis8Kk
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Current efforts include working through public-private, cost-sharing partnerships to address critical 
challenges of technology deployment for integrated biorefineries (IBRs). These biorefinery projects 
prove the viability of various feedstock and conversion pathways and reduce technical and financial 
risks by following a progression from pilot- to demonstration- to pioneer-scale.

Thermochemical
Conversion

Pretreatment Product 
Recovery

Biochemical
Conversion

Sugars &
Intermediates

BIOMASS

Biopower

Biofuels

Bioproducts

Biopower
to Grid

Biopower

Simplified, generic
conversion pathways

Biomass  
Key Challenges

•	 Reliable supply
•	 Consistent quality
•	 Affordable delivery

Conversion  
Key Challenges

•	 Products yields
•	 Construction materials
•	 Catalysts
•	 Fermentation  

organisms

Pretreatment  
Key Challenges

•	 Biomass feeding
•	 Biomass sizing and 

moisture
•	 Solids handling

Product  
Key Challenges

•	 Separations
•	 Catalytic upgrading
•	 Recycle loops

DEMONSTRATION AND DEPLOYMENT

* scroll over “Meeting the Challenges” 
for description

www.bioenergy.energy.gov
http://www1.eere.energy.gov/bioenergy/pdfs/ibr_portfolio_overview.pdf
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The Bioenergy Technologies Office provides cost-shared funding to industry partners to demonstrate promising 
conversion technologies and systems at progressive scales. Each scale builds upon the results of the prior stage.

PROGRESSIVE SCALES OF IBR PROJECTS

PILOT
DEMONSTRATION

PIONEER

Integrate unit operations 
and validate technoeconomic 
assessments

Verify performance at industrial 
scale and provide design 
specifications for a pioneer 
plant

Prove economic production
at commercial volumes

Technical Performance
Prove conversion efficiencies
Confirm mass and energy balance

Operations
Determine feedstock and product specifications

Integrate technology from feedstock in through 
product out

Evaluate process sustainability metrics

Scale-Up to Demonstration
Develop robust economic model 

Market Risk
Manufacture product for commercial acceptance 
testing

Operations
Generate over 1000 hours of continuous 
operational data 

Balance sustainability performance across 
environmental, social, and economic dimensions 

Scale-Up to Pioneer
Validate commercial equipment specifications and 
performance

Financial Risk
Prove technology is profitable to support robust 
replication of commercial facilities

Feedstock Supply and Logistics
Demonstrate robust feedstock supply and offtake 
value chain

Operations
Validate performance data and equipment design 
specifications 
Verify sustainability performance across 
environmental, social, and economic dimensions

PILOT OBJECTIVES DEMONSTRATION OBJECTIVES PIONEER OBJECTIVES

www.bioenergy.energy.gov
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Current IBR project investments will accelerate U.S. bioindustry growth and ramp up production of 
a range of biofuels and bioproducts.

Click image to view video of the groundbreaking

•	 DOE investment has enabled  
equity investments, initial  
public offers, venture capital 
funding, joint ventures, and  
joint development agreements.

A groundbreaking in March 2012 at the POET-DSM commercial IBR,
Project LIBERTY. (Photo courtesy of POET-DSM Advanced Biofuels.)

INTEGRATED BIOREFINERY PROJECTS

Current Status of the IBR Portfolio (as of July 2014)

A total of 34 IBR projects have been awarded to date:

•	 5 Complete (2 still filing final report)
•	 24 Active
•	 5 Mutually Terminated

•	 16 produce Cellulosic Ethanol
•	 12 produce Renewable Hydrocarbons
•	 3 produce Algae Oil
•	 2 produce Bioproducts

www.bioenergy.energy.gov


31 | Bioenergy Technologies Office Overview 2014 bioenergy.energy.gov

DOE’s Key Role: Reduce the risk of investment for first-of-a-kind technologies to attract private 
investors. The process of bringing an IBR on-line takes time and careful planning. This framework 
is divided into four main sections that correlate contractual Budget Periods (BP) to Critical Decision 
(CD) Points.

Pre-Conceptual 
Design

Conceptual 
Design

Preliminary 
Design

Final
Design Construction Start-Up, Shakedown, 

Commissioning and Operations

PROJECT INITIATION DEFINITION

BP-1 BP-2 BP-3

EXECUTION TRANSITION TO CLOSEOUT

DOE 
develops 

FOA

FOA issued, 
Selections 

made

NEPA, permits, 
site analysis, 

select EPC, etc.

DOE uses best project 
management practices aided by 

Independent Engineer (IE)

Continue best project 
management practices 

with IE

CD-0
Approve 

Mission Need

CD-1
Initiate 

Planning

CD-2 Approve 
Performance Baseline

CD-3 Approve Start 
of Construction

CD-4 Approve 
Start of Operations

LE
SS

O
N

 L
EA

R
N

ED

BP = BUDGET PERIOD

CD = CRITICAL DECISION

MANAGEMENT OF IBR PROJECTS

www.bioenergy.energy.gov
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IBR MAP

Click on the map above to access the interactive IBR Map on the BETO website.

www.bioenergy.energy.gov
http://www.energy.gov/eere/bioenergy/integrated-biorefineries
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The Bioenergy Technologies Office Today

PROMOTING SUSTAINABILITY,  
LEVERAGING STRATEGIC ANALYSIS

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/
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Identifying and addressing the challenges for sustainable bioenergy production through field trials, applied  
research, capacity building, modeling, and analysis. 

 

Energy Crops

Forest Resources

Algae

Waste

Agricultural 
Residues Feedstock  

Production and  
Logistics

Conversion End Use

•	 Assess feedstock 
resource potential

•	 Evaluate and reduce 
impact on land, water, 
climate, air quality, 
biodiversity, and 
resource use

•	 Develop landscape 
design strategies

•	 Conduct techno-
economic and life-cycle 
analyses

•	 Minimize water 
consumption, GHG 
footprint, air pollution, 
and waste

•	 Maximize efficiency

•	 Analyze market and 
industry growth 
scenarios

•	 Assess and minimize  
air quality impacts

ethanol

diesel

gasoline

jet fuel

biopower

bioproducts

Cross-Cutting

•	 Life-cycle analysis of water consumption and GHG 
emissions

•	 Supply chain environmental, economic, and 
social factors

SUSTAINABILITY ACTIVITIES

www.bioenergy.energy.gov
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Efforts also include evaluating sustainability indicators across the bioenergy supply chain, contributing to global 
scientific dialogues on bioenergy sustainability, and engaging with international organizations to understand and 
enhance more sustainable outcomes.

 

Climate Changes  
and Air Quality Soil Quality

Land Use and  
Productivity

Water Quantity
and Quality

Biological
Diversity

Analyzing biofuel 
pathways to quantify 
progress towards reducing 
lifecycle greenhouse gases, 
regulated emissions, and 
fossil energy use.

Advancing landscape 
design approaches 
that increase biomass 
production while 
maintaining or enhancing 
ecosystem services and 
food, feed, and fiber 
production.

Developing strategies 
and tools for producing 
biomass feedstocks while 
maintaining or enhancing 
soil quality. 

Assessing the water 
resource use and 
water quality of 
bioenergy production, 
and investigating 
opportunities for 
bioenergy crops to 
improve water quality. 

Investigating relationships 
between bioenergy crops 
and biodiversity, and 
engaging with diverse 
experts to understand 
and promote practices 
that conserve wildlife and 
biodiversity.

SUSTAINABILITY PROJECTS

www.bioenergy.energy.gov
http://web.ornl.gov/sci/ees/cbes/factsheets/Indicators%20of%20Sustainable%20Bioenergy.pdf
http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12205/abstract
http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12205/abstract
http://www.globalbioenergy.org/
https://greet.es.anl.gov/
https://greet.es.anl.gov/
https://greet.es.anl.gov/
https://bioenergykdf.net/content/incorporating-bioenergy-sustainable-landscape-designs-workshop
https://bioenergykdf.net/content/incorporating-bioenergy-sustainable-landscape-designs-workshop
http://www.google.com/url?url=http://link.springer.com/content/pdf/10.1007/s12155-014-9423-y.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=RVbAU9uuGM-cyASyioLgAQ&ved=0CBoQFjAB&usg=AFQjCNGvjZiylZx5IO9Fx2h-cnhr4Hc3GA
http://www.google.com/url?url=http://link.springer.com/content/pdf/10.1007/s12155-014-9423-y.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=RVbAU9uuGM-cyASyioLgAQ&ved=0CBoQFjAB&usg=AFQjCNGvjZiylZx5IO9Fx2h-cnhr4Hc3GA
http://water.es.anl.gov/
http://water.es.anl.gov/
http://water.es.anl.gov/
http://web.ornl.gov/sci/ees/cbes/Publications/BBB_Parish_etal_Jan2012.pdf
http://web.ornl.gov/sci/ees/cbes/Publications/BBB_Parish_etal_Jan2012.pdf
http://web.ornl.gov/sci/ees/cbes/factsheets/Future_Bioenergy_Landscapes.pdf
http://web.ornl.gov/sci/ees/cbes/factsheets/Future_Bioenergy_Landscapes.pdf
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Current activities provide the analytical basis for Office planning and progress assessments, define and validate 
performance targets for biomass technologies and systems, review and evaluate external analyses and studies, and 
contribute engineering analyses. 

State-of-technology assessments conducted by Idaho National 
Laboratory, National Renewable Energy Laboratory, Oak Ridge 
National Laboratory, Pacific Northwest National Laboratory, 
and Sandia National Laboratories 

GIS-based assessment of algal resource  
potential conducted by Pacific Northwest 
National Laboratory 

Well-to-wheels analysis and expansion of Greenhouse Gases 
Regulated Emissions and Energy Use in Transportation (GREET) 
model for emerging biofuels production pathways conducted 
by Argonne National Laboratory

Land-use change analysis conducted by Argonne National 
Laboratory, National Renewable Energy Laboratory, Oak Ridge 
National Laboratory, Pacific Northwest National Laboratory, 
Purdue University, and the University of Minnesota 

TECHNO-ECONOMIC ANALYSIS

www.bioenergy.energy.gov
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Current efforts provide context and justification for decisions at all levels by establishing the basis of quantitative 
metrics, tracking progress towards goals, and informing portfolio planning management. 

STRATEGIC PLANNING
•	 Goals & Technical Targets
•	 Change Control Process
•	 Multi-Year Program Planning

PERFORMANCE ASSESSMENT & 
TECHNOLOGY VERIFICATION
•	 State of Technology Reporting
•	 Stage Gate Process
•	 Comprehensive Project Reviews*
•	 Peer Review

PORTFOLIO MANAGEMENT &  
PROGRAM EXECUTION
•	 Platform Management
•	 Budget Planning & Execution
•	 Project Management

SYSTEMS ANALYSIS
•	 Scenario Analysis
•	 Program Risk Assessment
•	 Systems Analysis

*Annual internal reviews of all IBR projects

OFFICE PORTFOLIO ANALYSIS

www.bioenergy.energy.gov
http://energy.gov/eere/bioenergy/downloads/bioenergy-technologies-office-multi-year-program-plan-july-2014-update
https://www2.eere.energy.gov/BIOMASS/PEER_REVIEW2013/PORTAL/portal.html
http://energy.gov/eere/budget/past-and-present-eere-budget
https://bsm.nrel.gov/
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TECHNOLOGY PATHWAYS DEVELOPMENT

In 2012, eight technology path-
ways to hydrocarbon biofuels 
were selected based on the 
following criteria:

•	 Feasibility of achieving cost 
goal of $3/gal 

•	 Near/mid/long-term  
techno-economic potential 

•	 Potential national impact
•	 Feedstock availability/ 

flexibility 
•	 Data availability across the 

full pathway
•	 Co-product economics 
•	 Environmental sustainability. 

TECHNOLOGY PATHWAYS

Biological Conversion of Sugars to Hydrocarbons

Catalytic Upgrading of Sugars to Hydrocarbons

Ex-Situ Catalytic Pyrolysis

In-Situ Catalytic Pyrolysis

Fast Pyrolysis and Upgrading

Syngas to Mixed Alcohols to Hydrocarbons

Whole Algae Hydrothermal Liquefaction 

Algal Lipid Extraction Upgrading to Hydrocarbons

Current Next Steps: Identify cost goals and technical targets and develop design case  
reports for each pathway. These design case reports can be found on the BETO Key Publications page.

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/pdfs/beto_conversion_pathways_overview.pdf
http://www1.eere.energy.gov/biomass/pdfs/beto_conversion_pathways_overview.pdf
http://www1.eere.energy.gov/biomass/pdfs/fermentation_of_sugars_to_hydrocarbons.pdf
http://www1.eere.energy.gov/biomass/pdfs/catalytic_upgrading_sugars_to_hydrocarbons.pdf
http://www1.eere.energy.gov/biomass/pdfs/ex_situ_catalytic_fast_pyrolysis.pdf
http://www1.eere.energy.gov/biomass/pdfs/in_situ_catalytic_fast_pyrolysis.pdf
http://www1.eere.energy.gov/biomass/pdfs/fast_pyrolysis_and_hydroprocessing.pdf
http://www1.eere.energy.gov/biomass/pdfs/syngas_upgrading_to_hydrocarbon_fuels.pdf
http://www1.eere.energy.gov/biomass/pdfs/whole_algae_hydrothermal_liquefaction.pdf
http://www1.eere.energy.gov/biomass/pdfs/algal_lipid_upgrading.pdf
http://www.energy.gov/eere/bioenergy/key-publications#DESIGN_REPORTS_CASE_STUDIES
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The Bioenergy Knowledge Discovery Framework (KDF) is an online collaboration and geospatial analysis toolkit 
that allows researchers, policymakers, and industry to explore and engage the latest bioenergy research. The KDF 
harnesses Web 2.0 and social networking technologies to build a collective knowledge system that facilitates 
collaborative production, integration, and analysis of bioenergy related information. 

ANALYTICAL INTEGRATION & COLLABORATION

CONTRIBUTE DATA VISUALIZE DATAFIND DATA FIND TOOLS & APPS

www.bioenergy.energy.gov
https://bioenergykdf.net/content/incorporating-bioenergy-sustainable-landscape-designs-workshop
https://bioenergykdf.net/
https://bioenergykdf.net/contribute
https://bioenergykdf.net/biokdf/map
https://bioenergykdf.net/library
https://bioenergykdf.net/models/store
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BIOENERGY KDF LEGISLATIVE LIBRARY

The newest tool in the Bioenergy KDF is the Legislative Library—a database for tracking bioenergy activity in 
Congress. Visitors can use the library to look up what bioenergy policies their congressmen have introduced or  
to learn what the most recent bills on bioenergy include. 

Read more about how to navigate the Bioenergy KDF Legislative 
Library from the February 2014 BETO blog post.

LEGISLATORS RELATED BILLS COMMITTEES

www.bioenergy.energy.gov
https://bioenergykdf.net/legislative_library/legislator
https://bioenergykdf.net/legislative_library/bills
https://bioenergykdf.net/legislative_library/committee
https://bioenergykdf.net/legislative_library
https://bioenergykdf.net/
http://www.eereblogs.energy.gov/bioenergy/post/2014/02/26/Newly-Expanded-Bioenergy-KDF-Tracks-Congress-Connects-the-Industry.aspx
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The Bioenergy Technologies Office Today

COORDINATING WITH A  
NETWORK OF STAKEHOLDERS

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/
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•	 Share and learn from 
valuable insights and 
perspectives that can 
help identify the most 
critical challenges 

•	 Better define and  
employ strategies with 
partners from industry, 
national labs, academia, 
and non-profit  
organizations to over-
come challenges in  
effectively deploying 
biofuels, biopower, and 
bioproducts. 

Bioenergy
Technolgies

Office

PROJECT PERFORMERS
•	 National Laboratories
•	 Industry, Academia, and Nonprofit
•	 State and Local Entities 

NON-FEDERAL COORDINATION AND COLLABORATION
•	 Biomass R&D Technical Advisory Committee 
•	 State, Local, and International Agencies and Research Institutions
•	 Trade and Professional Associations
•	 Non-governmental Organizations
•	 Investment and Financial Communities

DOE INTERNAL COLLABORATION
•	 Office of Advanced Research Projects-Energy (ARPA-E)
•	 Office of Science (SC)
•	 Other Energy Efficiency and Renewable Energy (EERE) Program Offices 

FEDERAL COLLABORATION
Biomass Research & Development Board, including offices  
and programs within the following:
•	 Department of Defense (DOD)
•	 Department of the Interior (DOI)
•	 Department of Transportation (DOT)
•	 Environmental Protection Agency (EPA)
•	 National Aeronautics and Space Administration (NASA) 
•	 National Science Foundation (NSF)
•	 Office of Science and Technology Policy (OSTP)
•	 U.S. Department of Agriculture (USDA) 

OUR STAKEHOLDERS AND PARTNERS

www.bioenergy.energy.gov
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PROJECT PERFORMERS: DEPARTMENT OF ENERGY  
NATIONAL LABORATORIES AND RESEARCH CENTERS

Oak Ridge National Laboratory

Sandia National Laboratories

Lawrence Berkeley National Laboratories

Idaho National Laboratory

Argonne National Laboratory

National Renewable Energy Laboratory Pacific Northwest National Laboratory

Office of Science Bioenergy Centers
Great Lakes, Madison, WI
Joint Bioenergy Institute, Berkeley, CA
Bioenergy Science Center, Oak Ridge, TNLos Alamos National Laboratory

DOE national laboratories’ RD&D activities 
are fully integrated in the Office portfolio. 
The Bioenergy Technologies Office works 
with national laboratories and the Office of 
Science Bioenergy Research Centers to: 
•	 Reduce common biofuels R&D barriers
•	 Complete techno-economic, life cycle, 

sustainability, and other analytical work
•	 Partner with industry and universities on 

bioenergy technology  
demonstrations.

While Bioenergy Research Centers’  
lead institutions are identified on the map,  
the centers work with numerous partner  
institutions across the United States.

www.bioenergy.energy.gov
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WORKING WITHIN EERE

The Vehicle Technologies Office partners with the Bioenergy Technologies Office to support fuel characterization 
and combustion testing for novel biofuels and biofuel blends, including work with Clean Cities. 
The Bioenergy Technologies Office also works with the Advanced Manufacturing Office on the Clean Energy 
Manufacturing Initiative in support of Carbon Fiber production from biomass.

www.bioenergy.energy.gov
http://www1.eere.energy.gov/cleancities/
http://www1.eere.energy.gov/energymanufacturing/index.html
http://www1.eere.energy.gov/energymanufacturing/index.html
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OFFICE OF SCIENCE 

Office of Biological and Environmental Research (BER) and
Office of Basic Energy Sciences (BES)
•	 Regularly coordinate on fundamental and applied biomass  

and biofuel research activities
•	 Partner in supporting Biomass R&D Board
•	 Share information about new partnerships, major research efforts 

at Bioenergy Research Centers, conversion- and feedstock-related 
activities and user facilities, and possible joint funding requests

Engineered E. coli cells secreting hydrocarbons 
with similar fuel characteristics to gasoline. In this 
optical image, cells are shown naturally sequestering 
themselves from secreted “oils,” thereby facilitating  
fuel recovery. Image by Eric Steen, Joint BioEnergy 
Institute.

PETRO projects include research on Sorghum and 
Camelina crops to supply the transportation sector 
with cost-competitive biofuels that do not affect the 
U.S. food supply. 

PRIMARY INTRA-AGENCY PARTNERS

ADVANCED RESEARCH PROJECTS AGENCY-ENERGY  (ARPA-E)

•	 Regularly coordinate by sharing information on relevant projects, 
especially those from ARPA-E’s PETRO (Plants Engineered to 
Replace Oil) biomass-based fuels and Electrofuels Programs 

•	 Complementary missions to fund projects that will:
◦◦ Develop transformational technologies that reduce the nation’s 

dependence on foreign energy imports
◦◦ Reduce U.S. energy-related emissions, including GHGs
◦◦ Ensure the United States maintains its leadership in developing 

and deploying advanced energy technologies

www.bioenergy.energy.gov
http://science.energy.gov/
http://science.energy.gov/ber/
http://science.energy.gov/bes/
http://www.arpa-e.energy.gov/
http://arpa-e.energy.gov/?q=arpa-e-programs/petro
http://arpa-e.energy.gov/?q=arpa-e-programs/electrofuels
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PRIMARY INTERAGENCY PARTNERS

Biomass Research and Development Board
Coordinates federal government biofuels and biobased products efforts

Biomass R&D Resources:
TAC Library  |  Biomass R&D Timeline

NON-FEDERAL COORDINATION, COLLABORATION, AND PARTNERING

 Biomass R&D Technical Advisory Committee (TAC)
State, local, and international agencies and research institutions 

 Trade and professional associations
 Nongovernmental organizations

PRIMARY INTERAGENCY PARTNERS

www.bioenergy.energy.gov
http://www.biomassboard.gov/
http://www.biomassboard.gov/committee/tac_library.html
http://www.biomassboard.gov/related_information/timeline.html
http://www.biomassboard.gov/committee/committee.html
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The Office Communications Team conducts strategic outreach by promoting the benefits of sustainable biomass 
and biofuels to the public and key stakeholders and highlighting the role bioenergy plays in the creation of green 
jobs and energy security.

 OFFICE RECOGNITION

Public Recognition – The subscribers of Biofuels Digest  selected the  
U.S. Department of Energy as number 5 of 40 in their list of “Hottest Partners in  
Bioenergy and Bio-Based Materials ” and 4 BETO staff members made Biofuels  
Digest’s “Top 100 People in Bioenergy.” 

Congressional Recognition – The House Appropriations Committee declared that  
BETO’s research into next-generation biofuels has the potential to “dramatically”  
lower the impact of future high gas prices on Americans.

COMMUNICATIONS AND OUTREACH

www.bioenergy.energy.gov
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Web Efforts: Maintaining an easily accessible portal for sharing the 
most relevant and up-to-date materials

New and Social Media: Reaching out to new demographics and 
engaging in two-way conversations with audiences instantaneously.

Publications: Providing tangible and in-depth descriptions and 
accounts of technologies, activities, and accomplishments.

Multimedia: Creating dynamic and interactive communications 
products that make advanced research topics easily digestible and 
visually engaging.

Press Releases: Promoting high-level and timely information about 
important BETO topics to increase visibility.

Webinar Series: Enabling remote participants to take part in  
program discussions.

COMMUNICATIONS AND OUTREACH TOOLBOX

Sign up for the BETO Newsletter!

Follow BioenergyKDF on Social Media!

www.bioenergy.energy.gov
http://www.energy.gov/eere/bioenergy/bioenergy-technologies-office
https://www.facebook.com/BioenergyKDF?ref=hl
http://www1.eere.energy.gov/library/default.aspx?page=1
http://www.energy.gov/eere/bioenergy/multimedia
http://www.energy.gov/eere/bioenergy/listings/bioenergy-news
http://www.energy.gov/eere/bioenergy/webinars
https://twitter.com/bioenergykdf
http://www.youtube.com/user/BioenergyKDFChannel
https://www.facebook.com/BioenergyKDF
https://www.linkedin.com/groups/BioenergyKDF-3901719
http://www.energy.gov/eere/bioenergy/newsletter
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Visit the BETO Blog and the EERE Blog for articles about developments and events from BETO and  
within the bioenergy industry.

BETO & EERE BLOGS

Subscribe to the 
BETO blog for  
updates.

www.bioenergy.energy.gov
http://www.eereblogs.energy.gov/bioenergy/
http://energy.gov/eere/about-us/eere-blog
http://www.eereblogs.energy.gov/bioenergy/page/subscribe.aspx
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The Bioenergy Technologies Office Today

PUBLICATIONS AND INNOVATIONS

www.bioenergy.energy.gov
http://www1.eere.energy.gov/biomass/


51 | Bioenergy Technologies Office Overview 2014 bioenergy.energy.gov

Full results of the BETO 
Project Peer Review and 
Program Management 
Review are available in the 
Final Peer Review Report. 
Presentations from the 
BETO Project Peer Review 
are available under the 
individual Technology 
Area agenda tabs on the 
Peer Review Portal and by 
clicking on the titles to the 
right.

Project and Program Peer Review meetings are biennial reviews that provide DOE an opportunity to obtain 
meaningful feedback from stakeholders on current federally funded projects. The information is useful for 
the Bioenergy Technologies Office to consider future funding and portfolio balance decisions. This is also an 
opportunity for interested stakeholders to learn about state-of-the-art biomass energy technology development 
activities.

PEER REVIEW RESOURCES

www.bioenergy.energy.gov
http://www.energy.gov/eere/bioenergy/downloads/2013-peer-review-report
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/Algae/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/Biochemical/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/BioOils/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/Gasification/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/Analysis/
https://www2.eere.energy.gov/biomass/peer_review2013/Portal/Heat/
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Renewable, Low-Cost Carbon 
Fiber for Lightweight Vehicles: 
Summary Report
October 2013

Bioenergy Technologies Office 
Multi-Year Program Plan  
July 2014

August 2011

Biomass Supply for a Bioenergy and Bioproducts Industry

U.S. BILLI    N-TON  UPDATE

U.S. Billion-Ton 
Update
August 2011

Integrated Biorefineries: 
Reducing Investment Risk in 
Novel Technology 
April 2014

BETO develops a number of publications that outline, highlight, and report on its strategy for research, 
development, and demonstration of various biomass technologies.

PUBLICATIONS

Additional Office publications can be found at  
Bioenergy Technologies Office Publication and Product Library.

Replacing the Whole Barrel to  
Reduce U.S. Dependence on Oil 
May 2013

8 Technology Pathway
One-Pagers 
November 2012

www.bioenergy.energy.gov
http://www.energy.gov/sites/prod/files/2014/04/f14/carbon_fiber_summary_report.pdf
http://www.energy.gov/sites/prod/files/2014/04/f14/carbon_fiber_summary_report.pdf
http://www.energy.gov/sites/prod/files/2014/04/f14/carbon_fiber_summary_report.pdf
http://www.energy.gov/eere/bioenergy/downloads/bioenergy-technologies-office-multi-year-program-plan-july-2014-update
http://www.energy.gov/eere/bioenergy/downloads/bioenergy-technologies-office-multi-year-program-plan-july-2014-update
http://www1.eere.energy.gov/biomass/pdfs/billion_ton_update.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/ibr_portfolio_overview.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/ibr_portfolio_overview.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/ibr_portfolio_overview.pdf
http://www1.eere.energy.gov/library/default.aspx?page=1
http://www.eere.energy.gov/biomass/pdfs/replacing_barrel_overview.pdf
http://www.eere.energy.gov/biomass/pdfs/replacing_barrel_overview.pdf
http://www.energy.gov/eere/bioenergy/technology-pathways
http://www.energy.gov/eere/bioenergy/technology-pathways
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SUCCESSES AND STATE SUMMARIES

READ ABOUT EERE SUCCESSES

The EERE Successes page high-
lights the positive impact of its 
work with businesses, industry 
partners, universities, research 
labs, and other entities to increase 
the use and effectiveness of afford-
able renewable energy and energy 
efficiency technologies.

READ ABOUT EERE  
WORK IN YOUR STATE

The EERE State Summaries ed-
ucate policymakers and the pub-
lic about EERE investments and 
their positive impacts in individual 
states and across the country. 

www.bioenergy.energy.gov
http://apps1.eere.energy.gov/successes/
http://apps1.eere.energy.gov/states/state_summaries.cfm
http://apps1.eere.energy.gov/states/state_summaries.cfm


Thank you for taking the time to learn 
about the Bioenergy Technologies Office! 
Please feel free to contact the Office with 
any remaining questions you may have.
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http://www.energy.gov/eere/bioenergy/contact-us
www.bioenergy.energy.gov
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