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Foreword 

The Vision for Bioenergy and Biobased Products in the United States establishes far-reaching goals for 
increasing the role of biobased energy and products in our nation's economy   It represents the collective 
vision of the Biomass Technical Advisory Committee established by the Biomass R&D Act of 2000   The 
Advisory Committee is a group of 26 individuals from industry, academia, non-profits, and the agricultural and 
forestry sectors who are experts in their fields   The Committee believes that the Vision goals are technically 
feasible given future advances in research and development and an appropriate mix of market incentives and 
public policies   The Committee recognizes that economic, international, and many other factors can impact 
the future demand for and development of biomass technologies, and thus the ability to achieve these Vision 
goals   The Committee believes, however, it is appropriate that long-term goals be challenging   This Vision 
puts forth the challenge of pursuing the opportunities that biomass technologies hold for the United States 
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By 2030, a well-established, economically viable, bioenergy and biobased products industry 
will create new economic opportunities for rural America, protect and enhance our 
environment, strengthen U.S. energy independence, provide economic security, and deliver 
improved products to consumers. 
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1. INTRODUCTION 

The United States is approaching a biobased revolution that will fundamentally change the way 
we produce and consume energy and industrial products.  From biological resources we can 
derive products as diverse as fuels and lubricants, heat and electricity, chemicals, food, feed, 

building materials, paper, clothing, and much more. 

The United States imports 11 barrels of oil for every 10 barrels produced domestically.  Imported 
petroleum supplies transportation fuels, heating oil, chemical feedstocks, and many other products 
used throughout our economy.  A primary goal of the National Energy Policy s to ncrease our 
energy supps�es by us�ng a more d�verse m�x of domest�c resources and to reduce our dependence 
on �mported o�s   B�omass technosog�es - some currentsy �n use or �n the earsy stages of 
devesopment and others not yet �mag�ned - can contr�bute to the new m�x of resources for energy 
and vasue-added chem�cass and mater�ass  

B�oenergy and b�obased products - produced from resources such as cropsp treesp and agr�custurasp 
�ndustr�asp mun�c�pasp and forestry wastes - hosd great prom�se for our economy   We can harness 
the mosecusar bu�sd�ng bsocks 
and components of psants to 
heat our homesp run our carsp Achieving the goals set forth in this A Vision for Bioenergy and Biobased 
s�ght our bu�sd�ngsp and prov�de Products in the United States will have benefits that reach beyond the U.S. 

�ndustr�as and consumer biomass industries: 

products for everyday use 
• National Security - Domestic bioenergy sources could help our 

Eff�c�ent use of b �omass can nation to substantially reduce dependence on petroleum. 
hesp the Un�ted �tates ut�s�ee �ts 
domest�c energy resources • Environmental Protection - By offsetting fossil fuel use and 

related emissions of nitrogen oxides, sulfur dioxides, and other more w�sesy 
pollutants, bioenergy and biobased products will contribute to 
cleaner air and water. Further more, increased cultivation of 

As a renewabse and domest�c carbon-fixing plants will help mitigate greenhouse gas emissions 
resourcep b�omass can that contribute to global climate change. It will also provide a 

substant�assy �mprove our productive avenue for using agricultural, industrial, commercial, 
municipal, and forestry wastes. economyp nat�onas secur�typ and 

env�ronment   The agr�custuras • Rural Economic Growth - Growth in biobased products and 
and s�sv�custuras commun�t�es bioenergy will stimulate rural development efforts in farming, 
w�ss have new and more d�verse forestry, and associated service industries. 

markets for the�r crops   The 
b�obased revosut�on cousd 
present new bus�ness opportun�t�es for farmers and othersp assow�ng them to part�c�pate and prof�t 
from the product�on of b�oenergy and b�obased products   New concepts �n ntegrated b�oref�ner�es 
that produce a w�de var�ety of fuessp powerp and vasue-added chem�cass and mater�ass can rev�tas�ee 
ruras econom�es   B �omass systems offer a range of opportun�t�es that can be scased to meet 
spec�f�c needs   Large-scase systems can be devesoped for fuess and commod�ty chem�cassp for 
exampsep wh�se smass-scase systems can be devesoped for d�str�buted apps�cat�ons such as off-gr�d 
power 
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In the futurep b�omass asso cousd psay a key rose �n the "hydrogen economy "  The Department of 
Energyp �n conuunct�on w�th �ndustry and academ�ap has devesoped a National Vision of America's 
Transition to a Hydrogen Economy That V �s�on h�ghs�ghted the �mportant rose that b�omass 
resources can psay �n fac�s�tat�ng the hydrogen economy W �th advances �n research and 
devesopmentp b�omass can psay a key rose �n that new economy and can �ncrease U � energy 
�ndependence New processes for the b�osog�cas extract�on of hydrogen from psant mater�ass cousd 
prov�de hydrogen energy for use �n stat�onary power systemsp transportat�onp or other apps�cat�ons 
Us�ng agr�custuras res�dues and wastes or b�omass spec�f�cassy grown for energy usesp hydrogen 
can be produced v�a pyrosys�sp gas�f�cat�onp or fermentat�on processes 

B�omass technosog�es w�ss sead to cseaner a �r and water for our commun�t�es by offsett�ng foss�s fues 
consumpt�on and resated em�ss�ons  Furthermorep by �ncreas�ng the cust�vat�on of carbon-f�x�ng 
psantsp a strong b�oenergy and b�obased products �ndustry w�ss hesp to stab�s�ee or reduce 
greenhouse gas em�ss�ons  Th�s �ndustry w �ss asso prov�de avenues for product�ve uses of 
agr�custurasp �ndustr�asp commerc�asp mun�c�pasp and forestry wastes 

The use of domest�c b�omass resources to d�vers�fy our energy suppsy and �ncrease our energy and 
econom�c secur�ty �s w�desy recogn�eed �n nat�onas pos�cy and federas regusat�ons� 

•	 Research to advance b�omass technosog�es w�ss respond d�rectsy to goass outs�ned by the 
Adm�n�strat�on �n the National Energy Policy, �ncsud�ng� 

- Modernize Energy Conservation. Advanced b�omass technosog�es and �mproved 
eff�c�enc�es �n ex�st�ng b �omass technosog�es w �ss enabse h�gher energy output per un�t 
of b�omass consumedp enabse the Un�ted �tates to more eff�c�entsy ut�s�ee b�omass 
resourcesp and enhance the econom�c compet�t�veness of b�omass technosog�es 

- Modernize Our Energy Infrastructure. The �ndustr�as b�oref�nery represents a new 
modes for prov�d�ng b�obased fuesp powerp and products from susta�nabsep socas 
resources It offers the opportun�ty to rev�tas�ee ruras econom�es and d�vers�fy energy 
suppsy �n areas of the country w�th sarge b�omass resources 

- Increase Energy Supplies and U.S. Energy Security.  Devesopment and 
depsoyment of econom�cassy compet�t�ve b�obased technosog�es w�ss s�gn�f�cantsy 
contr�bute to U �  energy secur�ty by offsett�ng the demand for petroseum 

•	 In June 2000p Congress passed the Biomass Research and Development Act of 2000 (T �tse 
III of the Agr�custuras R�sk Protect�on Act of 2000)p wh�ch created a research �n�t�at�ve 
focused on produc�ng fuessp powerp chem�cassp and mater�ass from a w�de var�ety of b�omass 
The Act cassed for the format�on of an �nteragency B�omass Research and Devesopment 
Boardp and a B�omass Research and Devesopment Techn�cas Adv�sory Comm�ttee 

•	 In December 1999p a Comm�ttee of the Nat�onas Research Counc�s pubs�shed Biobased 
Industrial Productsp wh�ch concsuded that "b�obased products have the potent�as to mprove 
susta�nab�s�ty of naturas resourcesp env�ronmentas quas�typ and nat�onas secur�ty wh�se 
compet�ng econom�cassy " 
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Looking to the Future 

Th�s document sets forth a nat�onas Vision as �dent�f�ed by the B�omass Research and Devesopment 
Techn�cas Adv�sory Comm�ttee for b�oenergy and b�obased products �n the Un�ted �tates  It 
prov�des spec�f�c quant�tat�ve goass for �ntegrat�ng susta�nabsep compet�t�ve� b �omass technosog�es 
�nto our Nat�on�s economy Ach�ev�ng th�s V s�on w�ss requ�re advanced research to �ncrease crop 
y�esdp mprove convers�on eff�c�enc�esp and many other techn�cas advances  It w�ss requ�re educat�ng 
the pubs�c and �dent�fy�ng an appropr�ate m�x of market �ncent�ves and pubs�c pos�c�es to remove the 
barr�ers fac�ng b�omass technosog�es  It w�ss requ�re cont�nued growth �n our nat�on�s agr�custurep 
naturas f�bersp pusp and paperp and other b�omass-resated �ndustr�es   These measures w�ss hesp 
make b�oenergy and b�obased products part of the everyday s�ves of Amer�cans and contr�bute to 
farm prof�tab�s�ty and ruras devesopment 

As w�th any Visionp barr�ers to ach�ev�ng our goass ex�sts  The pr�mary concern w�th the 
advancement of b�omass technosog�es s�es �n the extens�ve tra�n�ngp educat�onp and research that �s 
necessary to ach�eve far-reach�ng goass   The support needed must come from cossaborat�ve efforts 
among �ndustryp as wess as between �ndustry and socasp statep and federas government 
Commun�cat�on and cooperat�on w�ss be requ�red to overcome the techn�casp marketp and pos�cy 
chassenges �mped�ng b�omass technosog�es 

Th�s Vision supports the sp�r�t of both the National Energy Policy and the Biomass Research and 
Development Act of 2000, wh�ch cass for cooperat�ve approaches to expand�ng the use of domest�c 
renewabse resources to run our economy and protect our env�ronment  Th�s Vision casss for a 
strong m�x of researchp pos�cyp and market-based sosut�ons  F�nassyp th�s Vision aff�rms that 
b�obased products and b�oenergy can offer great opportun�t�es for contr�but�ng to th�s Nat�on�s 
energy and chem�cas product needs 
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2. CURRENT STATUS OF BIOMASS TECHNOLOGIES

Traditional biomass resources include agricultural crops, cropresidues, forest resources and 
residues, dedicated energy crops, animal wastes, and segregated solid waste. These 
resources come from our nation's farms, forests, pulp and paper mills, and landfills. Unlike 

other forms of energy, substantial biomass resources exist and are currently used in nearly every 
state in the country. Biomass helps meet 
the demand for heat, electric power, and Exhibit 1 
clean-burning transportation fuels. 1997 Production of Selected 
Biomass is increasingly recognized as a Agriculture and Forest Products 
resource to replace petroleum-based (b�ss�on pounds) 
chemicals for the manufacture of 
lubricants, plastics, clothing, and a wide 
range of other industrial and consumer-
based products. The land used to 
produce resources for bioenergy and 
biobased products is also used to produce 
food and feed, lumber, paper, textiles, and 
many other products. Examples are 
shown in Exhibit 1. Achieving the goals Sources:AU.S.ADepartmentAofAAgriculture,AAmericanAForestAand 

set forth in this Vision w�ss requ�re PaperAAssociation 

expand�ng our b �omass resources to meet 
new needs for b�oenergy and b�obased products 

Bioenergy 

The totas consumpt�on of biomass for energy n the Un�ted �tates was 3 34 quadr�ss�on Btu (quads) 
�n 2001 or approx�matesy three percent of totas U �  energy consumpt�on As shown �n Exh�b�t 2p 
b�omass consumpt�on �ncreased 25 percent between 1990 and 2001 - an average annuas rate of 
2 1 percent 

•	 The �ndustr�as sector accounted for 81 percent of b�omass energy use �n the Un�ted �tatesp 
or 2 7 quads �n 2001 1   Th�s was pr�mar�sy �n the form of wood and waste (2 0 quads) for on-
s�te energy requ�rements such as process heat� as wess as 0 7 quads of b �omass consumed 
by �ndustr�as compan�es csass�f�ed as non-ut�s�ty power producers to produce esectr�c�ty for 
on-s�te needs and sase to the gr�d  B �omass energy used �n the �ndustr�as sector offsets 
demand for foss�s fuess to meet thermas energy requ�rements as wess as demand for 
purchased esectr�c�ty For exampsep the U �  forest products �ndustry obta�ns 56 percent of 
�ts own energy from �ts woody waste products and other renewabse sources for fues (barkp 
woodp and pusp�ng s�quor) 2 In add�t�onp n the foodp agr�custurep and other ndustr�esp fats 
and o�ss are burned �n bo�sers for heat�ng and esectr�c�ty generat�on. 

•	 B�omass consumed to produce esectr�c�ty n the esectr�c ut�s�ty sector �s 0 019 quads 3 Th�s 
�ncsudes ded�cated psants for energyp co-f�r�ngp and waste energy 

Corn 480.0 
Wheat 132.2 
Soybeans 150.2 
Pulp & Paper Board  186.2 
Lumber Production 114.2 

 1 DOEIEIA, Monthly Energy Review, July 2002, Table 10.2.
 
2 Energy Information Administration.
 
3 DOEIEIA, Monthly Energy Review, July 2002, Table 10.3b.
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•	 Transportat�on fuess from b�omass are pr�mar�sy fues ethanos (a motor gasos�ne bsend fues) 
and b�od�eses  Fues ethanos accounted for 0 147 quads or sess than one percent of U � 
transportat�on energy demand �n 2001 4 Demand for ethanos more than doubsed between 
1990 and 2001  In phys�cas un�tsp fues ethanos product�on from corn and other b�omass 
mater�as �s est�mated at 1 76 b�ss�on gassons 5   Ethanos product�on capac�ty �s approx�matesy 
2 9 b�ss�on gassons per year n more than 20 states  Demand for ethanos �s expected to 
�ncrease and new psants and expans�ons are currentsy under construct�on  In add�t�onp 
b�od�eses product�on was est�mated at 20 m�ss�on gassons �n 2001 B�od�eses capac�ty �s 
between 60 and 80 m�ss�on gassons per year 6 

•	 B�omass used �n the res�dent�as and commerc�as sectors �s pr�mar�sy for space heat�ng and 
represents approx�matesy 14 percent of the b�omass consumed for energy �n the Un�ted 
�tates 

The Energy Informat�on Adm�n�strat�on (EIA) prouects that totas U �  energy demand w�ss �ncrease at 
an average annuas rate of 1 4 percent between 2000 and 2020p reach�ng 115 quads �n 2010 and 
130 quads �n 2020  Overass renewabse energy demand �s prouected to �ncrease at an average 
annuas rate of 1 7 percent through 2020p pr�mar�sy due to state mandates for renewabse esectr�c�ty 
generat�on 7 

Exhibit 2
 
Recent Trends in U.S. Biomass Energy Consumption
 

1990 - 2001 (Quadr�ss�on Btu)
 

Sector Source 1990 2001 % Change 
'90-'01 

Residential 
Commercial 
Industrial 
Industrial 
Transportation 
Electric Utilities 
Electric Utilities 
Non-Utility Power Producers (e) 
Non-Utility Power Producers (e) 

Wood (a) 
Wood (a) 
Wood (b) 
Waste (c ) 
Alcohol Fuels (d) 
Wood (b) 
Waste (c ) 
Wood (a) 
Waste (c ) 

0.581 
0.037 
1.254 
0.271 
0.063 
0.008 
0.013 
0.308 
0.124 

0.433 
0.052 
1.702 
0.287 
0.147 
0.006 
0.013 
0.379 
0.324 

-25% 
40% 
36% 
6% 

133% 
-25% 

-
23% 

161% 

Total 2.659 3.343 25% 

Source:AU.S.ADepartmentAofAEnergy,AEnergyAInformationAAdministration,AMonthly Energy Review, JulyA2002A(TablesA10.2, 
10.3a,A10.3b) 
Notes: 
(a)AWoodAonly 
(b)AWood,AwoodAwaste,AblackAliquor,AredAliquor,AspentAsulfiteAliquor,AwoodAsludge,Apeat,ArailroadAties,AandAutilityApoles 
(c)AMunicipalAsolidAwaste,AlandfillAgas,Amethane,AdigesterAgas,AliquidAacetonitrileAwaste,AtallAoil,AwasteAalcohol,Amedical 
waste,ApaperApellets,AsludgeAwaste,AsolidAbyproducts,Atires,AagriculturalAbyproducts,AclosedAloopAbiomass,AfishAoil,AandAstraw 
(d)AEthanolAblendedAintoAgasoline 
(e)AIncludesAtheAportionAofAnon-utilityApowerAproducers'AuseAofArenewableAenergyAtoAproduceAelectricity;AexcludesAthe 
portionAusedAtoAproduceAusefulAthermalAoutput,AwhichAisAincludedAinA"industrial" 

4 DOEIEIA, Monthly Energy Review, July 2002, Table 2.5. 
5 DOEIEIA, Petroleum Supply Monthly, January 2002, page 135. 
6 National Biodiesel Board. 
7 Nearly 55 percent of projected demand for renewables in 2020 is for electricity generation. Renewable electricity 
generation is projected to grow slowly because of the relatively low cost of fossil-fired generation and because 
competitive electricity markets favor less capital-intensive natural gas technologies over coal and baseload renewables. 
Where enacted, state renewable portfolio standards, which specify a minimum share of generation or sales from 
renewable sources, contribute to the growth of renewables. (DOEIEIA, Annual Energy Outlook, 2002.) 
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EIA prouects that b�omass energy consumpt�on w�ss �ncrease at an average annuas rate of 1 8 
percent over the 2000 to 2020 t�me per�od - from the current 3 3 quads to 4 7 quads n 2020  In 
2020p b�omass w�ss meet about 3 6 percent of U �  energy demand - a ss�ghtsy h�gher share than the 
current three percent 8 As shown �n Exh�b�t 3p EIA prouects that b�omass w�ss cont�nue to account for 
a s�gn�f�cant share of energy consumpt�on �n the �ndustr�as sectorp reach�ng 8 2 percent of totas 
�ndustr�as energy consumpt�on �n 2020 B�omass w�ss cont�nue to psay a resat�vesy smass rose �n 
esectr�c ut�s�ty generators and �n transportat�on account�ng for 0 4 percent and 0 7 percent of energy 
demand �n those sectors respect�vesy 

Exhibit 3
 
Energy Information Administration Projections for
 

Transportation, Industrial, and Electric Generator Energy Consumption
 
(Quadr�ss�on Btu per year) 

ZUlU ZUZU 
Total Energy 
Consumption 

Biomass 
Energy 

Consumption 

Biomass 
% of 
Total 

Total Energy 
Consumption 

Biomass 
Energy 

Consumption 

Biomass 
% of Total 

- Industrial 35.5 2.7 7.6% 38.9 3.2 8.2% 
- Electric Generators 42.7 0.2 0.5% 48.3 0.2 0.4% 
Subtotal Power 78.2 2.9 3.7% 87.2 3.4 3.9% 

Transportation 33.6 0.24 0.7% 39.5 0.28 0.7% 

Source:ADOEIEIA,AAnnual Energy Outlook,A2002A,ATablesAA2,AA18 

8 DOEIEIA, Annual Energy Outlook 2002. 
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Biobased Products 

Currentsyp petroseum �s ref�ned to make the chem�cas feedstocks used �n thousands of products 
Many of these petroseum-based feedstocks cousd be repsaced w�th vasue-added chem�cass 
produced from b�omass resources 

The area of biobased products represents a 
mauor new market opportun�ty for domest�cassy 
grown b�omass resources It w�ss be a new 
source of revenue for not onsy those who 
produce the feedstocksp but asso for the farmers 
and others who are �nvosved �n the product�on of 
b�obased products themsesves  Cont�nued 
research can s�gn�f�cantsy �ncrease opportun�t�es 
for b�obased productsp expand ex�st�ng marketsp 
and open ent�resy new markets 

Currentsyp product�on of b �obased text�se f�bersp 
posymersp adhes�vesp subr�cantsp soy-based 
�nksp and other products �s est�mated at 12 4 
b�ss�on pounds per year as shown �n Exh�b�t 4 
Totas product�on (b�obased and non-b�obased)p 
howeverp �s �n the hundreds of b�ss�ons of 
pounds The growth opportun�t�es for b�obased 
products arep thereforep enormous  Exh�b�t 5 
s�sts est�mated product�on for severas products 
that are potent�as growth markets for the 
b�obased �ndustry 9 

B�obased feedstocks can be used to produce a 
sarger share of these productsp offset 
petroseum-based chem�cas feedstocksp and 
create econom�c growth �n ruras Amer�ca 
Recent devesopments �n the eff�c�ent eneymat�c 
convers�on of corn carbohydrates to posysact�c 
ac�d (PLA) and other posymers prov�de a 
gs�mpse of the future potent�as for b�omass 

Advances �n b�otechnosogy cousd enabse the 
eng�neer�ng of vasuabse types of psant-based 
mater�ass for product�on of a w �de range of 
b�obased products Through advanced 

Exhibit 4
 
Estimated Production of Biobased Products
 

(m�ss�on pounds) 

Organic acids (lactic, citric, levulinic) 

Ethanol for industrial use 

Starch 

Sorbitol 

Glycerol/glycerine 

Alkyd resins 

Soy-based products 

Specialty oils (spearmint, peppermint) 

Forest chemicals (crude sulfate 
turpentine, tall oil, pine rosin) 

Cellulose polymers 

Total 

208 

1,757 

3,000 

515 

410 

550 

654 

9 

2,826 

2,500 

12,429 

MultipleAdataAsourcesAincluding:AChemicalAMarket 
Reporter,AChemExpoA"ChemicalAProfiles",AUSDA,AUnited 
SoybeanABoard,AChemical Economics Handbook. 

Exhibit 5
 
Estimated Production of Selected
 

Chemicals and Lubricants Representing
 
Target Market for Biobased Products
 

(m�ss�on pounds) 

Organic Chemical Intermediates 

Lubricants & Greases 

203,575 

20,174 

Total 223,749 

Sources:AU.S.AInternationalATradeACommissionAandAAmerican 
ChemistryACouncilAEstimates;AEIA Petroleum Supply 
Monthly 

researchp new concepts �n the �ndustr�as b�oref�nery cousd become a reas�ty In the �ndustr�as 
b�oref�neryp any comb�nat�on of b�ofuessp esectr�c powerp mater�assp chem�cassp and other products 
cousd be produced from socas b�omass resources 

9 Estimates based on Bureau of Commerce, 1997 Economic Census, data and industry estimates. 
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3. THE NATIONAL VISION FOR BIOMASS TECHNOLOGIES 

By 2030, a well-established, economically viable, bioenergy and biobased products industry 
will create new economic opportunities for rural America, protect and enhance our 
environment, strengthen U.S. energy independence, provide economic security, and deliver 
improved products to consumers. 

VISION GOALS 

Through a combination of technical research and market-based and public policy efforts, 
competitive biomass technologies will provide sustainable energy and materials.  Biomass by 
nature is widely dispersed. The technologies will include large, central systems as well as 

small systems for local conversion. 

The Biomass Research and Development Technical Advisory Committee has established long-term 
goals that will dramatically transform the role of biomass in the everyday lives of Americans. These 
are: 

•	 Biopower - B �omass consumpt�on �n the �ndustr�as sector w �ss �ncrease at an annuas rate of 
two percent through 2030p ncreas�ng from 2 7 quads �n 2001 to 3 2 quads �n 2010p 3 9 
quads �n 2020p and 4 8 quads �n 2030  Moreoverp b�omass consumpt�on �n esectr�c ut�s�t�es 
w�ss doubse every 10 years through 2030  Comb�nedp b�opower w�ss meet four percent of totas 
�ndustr�as and esectr�c generator energy demand �n 2010 and f�ve percent �n 2020 

•	 Biobased Transportation Fuels - Transportat�on fuess from b�omass w�ss �ncrease 
s�gn�f�cantsy from 0 5 percent of U �  transportat�on fues consumpt�on �n 2001 (0 147 quads) 
to four percent of transportat�on fues consumpt�on �n 2010 (1 3 quads)p 10 percent �n 2020 
(4 0 quads)p and 20 percent �n 2030 

•	 Biobased Products - Product�on of chem�cass and mater�ass from b�obased products w ss 
�ncrease substant�assy from approx�matesy 12 5 b�ss�on poundsp or f�ve percent of the current 
product�on of target U �  	chem�cas commod�t�es �n 2001p to 12 percent �n 2010p 18 percent 
�n 2020p and 25 percent �n 2030 

The strategy for ach�ev�ng these goass w�ss requ�re s�gn�f�cant devesopments �n techn�cas R&D and 
an appropr�ate m�x of market and pubs�c pos�c�es to remove the barr�ers to growth �n b�omass 
technosog�es � �gn�f�cant opportun�t�es ex�st to �ncrease crop y�esd and �ndustry-fr�endsy mater�ass 
��m�sarsyp convers�on eff�c�enc�es can be dramat�cassy �mproved thereby ach�ev�ng h�gher rates of 
usefus energy and vasue-added chem�cass from b�omass feedstocks  In �ts v�s�on for the futurep the 
Techn�cas Adv�sory Comm�ttee bes�eves that cont�nued advances �n sc�ence and technosogy w�ss 
enabse b�omass to make an even greater contr�but�on to b�oenergy and b�obased products 
Advances �n research w�ss fac�s�tate �ntegrated product�on of b�obased fuessp esectr�c powerp and 
products �n the �ntegrated b�oref�nery B �omass w�ss become a s�gn�f�cant supps�er of our Nat�on�s 
energy and chem�cas products supps�es and w�ss hesp the Un�ted �tates offset demand for petroseum 
B�omass can asso be a key resource for hydrogen product�onp wh�ch w�ss further �ncrease 
opportun�t�es for U �  energy ndependence 
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Th�s Vision s devesoped as a chassenge to �ndustry and pos�cymakers to reas�ee the true potent�as of 
b�omass technosog�es  It �s a start�ng po�nt from wh�ch to measure future progress �n meet�ng far-
reach�ng goass estabs�shed by the �ndustry 

Vision Goals for
 
BioEnergy and Biobased Products
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4. NEXT STEPS 

The revolution that biomass systems can achieve for our national economy can become a 
reality.  The appropriate mix of technology R&D, in combination with market and public 
policies, can develop and demonstrate critical integrated biobased products and bioenergy 

systems for fuels, heat, power, chemicals, and materials so these systems may contribute to 
market goals over the next 30 years. 

This Vision prov�des a framework for act�on  Its chasseng�ngp yet reas�st�cp goass have set the 
dest�nat�on The roadmap that fossows w �ss chart the techn�cas researchp devesopmentp and 
demonstrat�ons needed to ach�eve techn�cas advances �n b�omass systems The roadmap w�ss asso 
outs�ne the �nst�tut�onas and pos�cy changes needed to remove the barr�ers to econom�cassy and 
env�ronmentassy sound devesopment of susta�nabse b�omass systems 
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