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Agenda

* Planning Overview

BETO Multi-year Program Plan
e Latest Update
* Next Steps/Directions
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Strategic Planning

* Continuous process

* Provides framework

— Alignment with EERE/DOE/Federal goals
— Interactions with stakeholders

— Inter- and intra-office collaborations/discussions across technology areas
— Align Office activities from project level to multi-year goal horizons

DOE Strategic

Planning
EERE Strategic

Planning

. e RLPs
SEToStetic v
& e PMPs/AOPs
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BETO Strategic and Long-term Planning

* Purpose:
— Align objectives and activities across multiple stakeholders and interests

— Document goals, current state of technology, and strategic plans
— Inform budget processes
— Track progress

— Integrate learning

* Based on best practices for technology R&D planning & systems engineering

Roadmaps

Program/Technology
Area RLPs

BETO MYPP
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Multi Year Program Plan

e Articulate BETO’s mission and goals
to internal and external
stakeholders

us.oeeartuent or | Energy Efficiency & ) e C
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* Provide budget request justification

— Explain how pieces fit together and
build to long term goals

¢ Operatlonal gUIde BIOENERGY TECHNOLOGIES OFFICE

— To help the Office manage and Multi-Year Program Plan
coordinate its activities July 2014

* 5-10year planning horizon (2022
goals)
— Office goals
— Technology Area/Program Plans
— Integrated across programs

— Regularly updated using change
control

Available online:

http://www1.eere.energy.gov/bioenergy/pdfs/mypp july 2014.pdf
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http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf

Purpose of MYPP Annual Updates

Reflect and align with current strategic priorities

* Help all members of bioenergy community understand how they fit
within the big picture

* Set clear public goals and track progress over time
— Align short-term, narrower/deeper efforts with longer term goals
— Align across supply-chain
— Align across development stages

e Control public information about goals and accomplishments

U.S. DEPARTMENT OF S
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MYPP: Change Management

* Control of programmatic and technical content, versions, and information

distribution

* Standardized process initiating, reviewing, and approving changes
* Maintains integrity of MYPP

* Ensures everyone is working from the same version
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Finalize Changes
With Systems
Integration

BETO Staff (Fed
or M&O)

Program Apprave Change

Manager or +  Identify/resclve
Lead & ?

Issue Program
Directive
*  Publish changes
+  Notify Staff/Labs
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Objectives for 2014 Update

e Continue strategic reorientation beyond cellulosic ethanol
— To hydrocarbon fuels
— To products as enablers

— To focus on markets
* Beyond light duty vehicles

e Toward national-scale feedstock volumes

— Quality specifications — feedstock/conversion interface — toward
commoditization

* General Updates
— Incorporate R&D results and reflect R&D accomplishments
— Add and update design cases/goals
— Reflect current Office structure

U.S. DEPARTMENT OF S
8 | Bioenergy Technologies Office ENERGY Egﬁ;gxaiflf:g%f



Focus beyond “biomass” to “bioenergy”

p

Vision
A viable, sustainable domestic bioenergy industry that:

Produces renewable biofuels, bioproducts, and biopower
Enhances U.S. energy security

Reduces U.S. dependence on foreign oll

Provides environmental benefits, including reduced GHG emissions
Creates economic opportunities across the nation and advances
the U.S. global competitiveness in renewable technologies

A 4

Mission

Develop and transform our renewable biomass resources into

commercially viable, high-performance biofuels, bioproducts, and
biopower through targeted RD&D supported through public and private
partnerships

U.S. DEPARTMENT OF -
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Explicitly incorporate GHG reduction

4 Strategic Goal

Develop commercially viable bioenergy and bioproducts tec
to enable the sustainable, nationwide productio af’ iofuel
compatible with today’s transportation infr
emissions relative to petroleum-derived fu
of petroleum-derived fuels to ce
and encourage the creation o

Performance Goals

* By 2017, validate at pilot scale at least one technology pathway for
hydrocarbon biofuel at a mature modeled price of $3/GGE with GHG

emissions reduction of 50% or more compared to petroleum-derived
fuel

» By 2022, validate hydrocarbon biofuels production from at least
two additional technology pathways at pilot or demonstration scale
(>1 ton/day)
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Office Updates

* Algal Feedstocks R&D sub-section

e Thermochemical Conversion R&D
— Combined Qils and Gaseous Intermediates

* Incorporate Distribution Infrastructure and End Use into Demonstration and

Deployment
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Appendices

$10.00 Conversion

* Track goal/target development
and accomplishments

Balance of Plant

Distillation and Solids Recovery

Saccharification and Fermentation

Enzymes

 Document approach to setting
cost goals

$6.00 Prehydrolysis/Treatment

Feedstock

Estimated production cost of
first-of-a-kind biochemical cellulosic
ethanol facility in 2012.

-

$4.00
e Document definitions

$2.00

Minimum Ethanol Selling Price (2007$ per gallon)

$0.00
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Defined: Design Case

* Purpose

— Basis for setting technical targets and cost of production goals (bottom-up) for
assessing technology progress and validating processes at increasing scale and
integration

— Prioritize R&D areas

— Provide justification for budget requests.
* Documented in peer-reviewed design reports
* Representative example of a technology pathway
* Crosses the entire biomass-to-bioenergy supply chain

* Credibly represents a total finished product cost (excluding distribution,
taxes, and tax credits)

U.S. DEPARTMENT OF S
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Defined: Design Case

Based on
— Best available information

— Current projections of nth plant capital and operating costs
* Reconfigured cases reflect technology development over time

* Technical targets and cost goals change

— Earlier-stage technologies — high-level conceptual, literature-based process flows
with material balances

— More mature technologies — detailed and specified processes with material and
energy balances and capital and operating estimates based on actual,
experimental data

* Qver time the range of uncertainty around technical targets and cost
estimates is expected to decrease.

U.S. DEPARTMENT OF S
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Defined: State of Technology

e Periodic (usually annual) assessment of the status of technology
development for a biomass to biofuels/products pathway

* Assesses progress within and across relevant technology areas based on
actual experimental results relative to technical targets and cost goals

from design cases

* |ncludes technical, economic, and environmental criteria as available

U.S. DEPARTMENT OF S
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Terrestrial Feedstocks Supply & Logistics R&D

Feedstock Supply Conversion Bioenergy Infrastructure

Biomass || Feedstock 2 .
Upgradlng /

Terrestrial Feedstock Supply and Logistics (FSL)

Harvest &

Collection Conversion

Preprocessing + Biochemical

* Mechanical = Thermochemical

= Chemical

= Thermal

= Blending/
Formulation

- Integrated
Biorefineries

Production Storage

Transport &

Handling

| [ [ ]

Figure 2-5: Terrestrial Feedstock Supply and Logistics

Analysis and Terrestrial Terrestrial Conversion Demonstration
H Sustainabili Biomass Feedstock Interface Interface
systems diagram ty e e
Resource
Assessment - Harvest and
Collection
| | Transportand
Handling
— Storage '
L—  Preprocessing '
Figure 2-7: Terrestrial feedstock R&D work breakdown structure
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Increased resource availability

Cost, volume, and quality

Enabling cost competitive
blending/formulation

Draw in large volumes of diverse materials
Reduce risk, variability, and uncertainty

W Conventional wood
1 Other removal residue

W Simulated thinnings from forestlands
Treatment thinnings, other forest lands
Logging residues

W Mill residue, unused primary

W Urban wood waste, construction and demolition
Urban wood waste, municipal solid waste

W Com stover

W Straw

M Poplars

W Willows
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i Biomass sorghum
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Figure 2-9: Biomass supply projections at marginal prices between $20
and $200 per ton in 2022
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Figure 2-8: Demonstration of the variability in total ash content
in corn stover
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Figure 2-10: Historical and projected delivered feedstock costs,
modeled for pyrolysis conversion
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Terrestrial Feedstocks Supply & Logistics R&D Timeline

Analysis activities to enhance techno-economic assessments (TEAs) or to develop and refine new synergies.'\
Annual logisitcs state of technology and resources assessments are conducted.

Deliver TEA
that projects a
scenario of
meeting $80/
dry ton target

Logistics FOA
announced and
awarded

Integrated
volume,

and quality
criteria into
resource

environmental,

assessments

cal process
U p

I

Validate supply
and logistics
Develop Aredues f cost of $80/dry Validate one
blendstock assesel S ton for at biochemical and one
formulation for a p°te?t|sllly least one thermochemical
tornochet a ENEL S biochemical process at 1 ton/day
conversion iBeouio and one conversion of blended
ConSIierig thermochemi- feedstock at $80/dry
pathway quality and GHG e

I

FY14 || FY15 || FY16 || FY17 || FY18 || FY19 il _:1-1 FY22
Alternate(s) Evaluate Demonstrate Show technical Explore Account for
from Feedstock || preprocessed individual feasibility of advanced international
Logistics FOA | herbaceous and advanced simple blend blending and markets and
awarded woody biomass system formulation competing
against preprocessing strategies demands in
conversion components feedstock
performance projections
criteria for at
least one
biochemical
and one
thermochemical
pathway

R&D efforts in feedstock supply and logisitics

o, N o,
P oy i)

[ 5.
H s .
H [ |

FOAs and other accomplishments
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Algal Feedstocks R&D

Feedstock Supply Conversion Bioenergy Infrastructure

Biomass Feedstock D 9 o

PRODUCTION LOGISTICS
Conversion Interface

Figure 2-12: Generic algal biofuel intermediate feedstock supply
and logistics flow diagram
Analysis and Algal Feedstock '
Sustainability Logistics

Develop Algal
P
Technologies

Integrate Analysis,
Production, Logistics,
and Conversion

Interface R&D

Deliver Algal
Feedstocks

Develop Algal
Feedstock Storage
|  and Handling

Systems

Figure 2-13: Algal feedstocks R&D work breakdown structure
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Algal Feedstocks R&D

Changes

* Algal Feedstocks as stand-alone
subsection

$18.22
$20.00 —

$15.00

» Clarifying/adding barriers

$10.00

$6.30
* Introducing hydrothermal

liguefaction (HTL) pathway

$3.27—

2010 2014 2018 2022

$5.00

Feedstock minimum projected
intermediate selling price, $/GGE

$0.00

* Developing long term research
structure/milestones $8.00

1 Preprocessing B Production
Harvest M Liners

F ut ure B Recycling Credit

Figure 2-14: Production of high-lipid algal biomass and extraction of

e HTL targets and goals neutral lipids
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Algal Feedstocks R&D Timeline

Conduct analysis activities to enhance design case economics and to evaluate potential
for new design cases. Conduct state-of-technology assessments. Prioritze core research funding.

P
Select integrated
approaches for

R&D on high-yield

Select priority
integrated approaches
for high-yield algal

™
Assess testbeds and |

. alga! biofuel evaluate value of biofuel intermediate advanced biology
intermediate systems continued support S EmE strategies
/ VR

T VRN AN , N

= - ~

S N f N i )
| Conduct independent analysis Select strategies s t_st.!stalnabl_e SR
of design and evaluate ‘ of 20 million metric tonnes

for advaeed (ash free dry weight)
i biol
palTyay e . cultivated algal biomass

o T S

FY14 FY15 FY22

R— 3

Fammee—— 9%

[ Select priority

.

-

_/

FY16 || FY17

Demonstrate, at
research scale, algae
yield of 1,500 gallons
of biofuel intermediate

per acre per year

N l
e ™
Review integrated -~

Model the
sustainable supply
of 1 million metric

R&D approaches for
high-yielding algal
biofuel intermediates

|| Fyig |
™

Demonstrate, at
non-integrated process develop-
ment unit scale, algae yield of
5,000 gallons biofuel intermediate
per acre per year in support of

tonnes (ash free nth plant model $3/GGE biofuels ‘

dry weight) ) -
cultivated ® N
algal biomass

to evaluate potential
approaches for
achieving the 2018
| and 2022 milestones

\\ _/:

Demonstrate, at
non-integrated process
development unit scale,

algae yield of 2,500 gallons
of biofuel intermediate per
acre per year

.

TRL 2-6 R&D efforts in algal feedstock development, biofuels, and bioproducts (through 2025)

[l Decision Point

Incubators and other accomplishments @ Milestone
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Biochemical Conversion R&D

Biomass
Production

Feedstock

Conversion

Feedstock

Logistics Upgrading

Deconstruction and
Fractionation

Biological

Conversion

Products

and Chemical

Sy

Bioenergy Infrastructure

nthesis

and Upgrading

Separations, Integration, Characterization, and Enabling Technologies

Figure 2-17: Generalized biochemical conversion route for
feedstock to biofuels
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Figure 2-18: Biochemical conversion R&D work breakdown structure

U.S. DEPARTMENT OF

ENERGY

R&D, Bench, and
Pilot Validation

Biochemical
Demonstration and
Deployment Interface
(NO CURRENT
FUNDING)

Energy Efficiency &
Renewable Energy



Biochemical Conversion R&D

Shift to leverage cellulosic ethanol
* Update with approach to priority hydrocarbon pathways

* Incorporate biological conversion design cases: WBS, Barriers, milestones,
targets and 2017 cost goal

e Co-products as enablers of economics and technology development
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Figure 2-19: Biochemical conversion R&D barrier areas and example metrics

EEEEEEEEEEEE

Energy Efficiency &
Renewable Energy



Biochemical Conversion R&D - timeline

Analysis activities to enhance design case economics or to evaluate potential for new design cases
Current activities include evaluating the potential of bioproducts in design cases or standalone facilities

e

' Select Select
deconstruction upgrading
process for process for
valldallon validation
P
FY13 FY14 FY15 FY16 FY17 || Fyis | o Frzz
’
Complete Complete || Validate baseline Demonstrate Model
biological chemical cost for current and validate hydrocarbon
conversion conversion ' state of chemical the model for fuel production
design case design case conversion integrated cost at $3/GGE
that enables that enables technology deconstruction at 2,000
meeting 2022 meeting 2022 |\ and upgrading tonnes/day
 $3/GGE target || $3/GGE target | — for hydrocar- scale for an
s ' - Establish bon product nth plant
(Validate bassline feed:;%clégglr =t synthesis biorefinery
to show
cost for current J :
state of biological - potential to
conversion meet 2022
technology | | cost target )
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TRL 2—6 R&D efforts in biofuels and bioproducts

Incubators and other accomplishments

@ Milestone

[l Decision Point
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Thermochemical Conversion R&D

Conversion

P

Bioenergy Infrastructure

Upgraded
Intermediate
Distribution and

Refining
___________________________ P e e .
Balance of Plant !
1
Feedstock Thermochemical Intermediate Fuels :
Processing Deconstruction Upgrading Finishing d
and Handling Deconstruction Intermediates y!
ds can can include: H
include: - Bio-Oils !
- Pyrolysis - Gaseous :
« Solvent Mixtures |
Liquefaction :
- Gasifaction 1
1
1
!

[ | | 1

Figure 2-21: Thermochemical conversion process steps for biomass to bttt e ' rorsion Epaci Vaidation
biofuels l
Sustainability Feedstock Deconstruction to Intermediate | Design and
Variabilty and Form Gaseous | [ Cleanup, - Dhowecm Iy'sy‘s of. ::w Im’g"':'"“,"?;“gn
and Stabilization ‘ Solvents )
= " — ———
Cost, Target, and Production and to Form Bio-Oil Catalytic | | Novel Processing Petroleum Refinery
Upgrading of of Waste Streams Integration
Progress Analysis Delivery intermediates. || | - Uparading of Wiesss Sxoas
: ' to Fuels and Co-Products '
Co-Products
i TR
—— Balance of Plant
Fuel and
L. Co-Products -
Finishing
—— Technical Support
| for Biorefineries
Materials of
L Construction and

25 | Bioenergy Technologies Office

Other Enabling R&D

Figure 2-22: Thermochemical conversion R&D work breakdown structure
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Thermochemical Conversion R&D

* Comprehensive TC conversion
section

— Combined gasification and bio-oils

* Updated Fast Pyrolysis Design
case, targets, and goals

e Sustainability Metrics

$12.00
$10.00
$8.00
$6.00
$4.00
$2.00

$0.00

Modeled Minimum Conversion Cost of Fuel
($/GGE combined blendstocks)

|

2009 SOT

Catalyst
replacement:
10 days Catalyst
replacement:
20 days Catalyst
replacement: Catalyst
B = 30 days replacement:
40 days
N A
|y |
2010 SOT 2011 SOT 2012 SOT

® Balance of Plant ($/GGE total fuel)

Fuel Finishing to Gasoline and Diesel ($/GGE total fuel)

Upgrading to Stable il (3/GGE total fuel)
Fast Pyrolysis ($/GGE total fuel)

Catalyst
replacement:
1 year and
increased
yield

2017 Projection

Figure 2-23: Conversion of woody feedstocks to renewable gasoline and diesel finished fuels
via fast pyrolysis

Table 2-9: Environmental Sustainability Metrics for Fast Pyrolysis and Upgrading

Environmental Sustainability Metric Prczxj!::c-ied
Greenhouse Gases (g CO,-e/MJ fuel) — (fossil emission; biogenic emissions)’ 18.9; 85
Fossil Energy Consumption (MJ fossil energy/MJ fuel pruductf2 0.301
Total Fuel Yield (gal/dry ton wood; GGE/dry ton wood) 84, 87
Biomass Carbon-to-Fuel Efficiency (C in fuel/C in biomass) 47%
Water Consumption (m*/day; gal/GGE)® 1050; 1.4
Wastewater Generation (m°/day; gal/GGE fuel)* 932, 1.3
Table Notes:
1. Biogenic emissions include those contained in the char combustor exhaust, the heat from which is used in the biomass dryer (not part of the conversion plant).

2. Fossil energy consumption does not include grinding of the feedstock prior to the pyrolysis step.
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Thermochemical Conversion R&D Timeline

Analysis activities to TEAs and LCAs for known technologies or to produce TEAs for new technologies.
Annual state-of-technology assessments are conducted every year.

Select conversion
Select pathway(s) for evaluation

Assess budget and
reprioritize research

blended feed- at pilot scale. Establish the : -
Select stocks for technical feasibility ofa | | uNding to achieve
model for bench-scale feedstock blend that Y22 icaston)
base case performance meets cost targets and with Al
feedstock testing conversation goals conversion pathway
) Pl
FY13 FY14 FY15 || FY16 A P22
| ¥
\:\. \\\ _ rl\
Update fast Initial report ( Syngas Deliver Fuel production
pyrolysis delivered upgrading to feedstocks for cost modeled at
detailed TEA on conversion hydrocarbons validation $3/GGE at
testing of TEA 2,000 tonnes/
blended day scale for
feedstocks Update fast Fuel production alternative
Y pyrolysis and cost modeled at conversation
7 x . lg'tsnza?;lc:;t'c catalytic fast $3/GGE at 2,000 pathway via a
= . rolysis TEAs | | tonnes/day scale bio-oil or
et (Rt R S| gaseous
Y L TEA [ intermediate
liquefaction " _—
TEA Begin validation
operations at
pilot plant
TRL 2-6 R&D efforts in biofuels and bioproducts
0 .'.': .nh .'.‘:. o_.'x ] ::t &

H . . [
H H . . s
H H H )

H
.

[l Decision Point

Incubators and other accomplishments

@ Milestone
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Demonstration & Deployment

(Operating Bio

Feedstock Conv

Pilot, Demonstration, and
Pioneer Scale Integrated Biorefineries

Research and

:

Project Definition and
Execution

|

=

Technology Demonstration

and Integration

73

Research and Technology
Development

\ 4

Continuous
Learning and
Process
Improvement

Feedback

Development <

Figure 2-25: D&D technology area scope and connection to R&D efforts
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Figure 2-27: Demonstration and Deployment work breakdown structure
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Demonstration & Deployment

Shift strategic orientation

* Revised Pilot, Demo, and Pioneer
definitions

 Changed goals to validation at scale
* |Impact of D&D investments

* Incorporated Infrastructure and End
Use

e Broader infrastructure and fuel
compatibility testing

Effect of Existing D&D Portfolic

B0
g
‘g W Drop-In Hydrocarbon Fuel
ﬁ W Fuel
2 40
i1]
2
S
s 20
e
2
£
3
=

2014 2016 2018 2020 2022 2024 2026 2028 2030 2014 2016 2018 2020 2022 2024 2026 2028 2030

Year Year

Figure 2-29: Biomass scenario model projection of the number of cellulosic biorefineries

enabled by the Office’s D&D efforts
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Pilot Demonstration Pioneer

Industry/

Private Investors/VCs
ANGEL INVESTORS

Effect of Meeting 2018-2024 D&D Milestones

Figure 2-2: Technology development and scale-up to first-of-a-kind pioneer facility

DEMONSTRATION. | Prove economic production
at commercial volumes
Verify performance at
industrial scale and provide |
design specifications fora ||
pioneer plant

PILOT

Integrate unit operations
and validate techno-
«economic assessments

PILOT OBJECTIVES R DEMONSTRATION DBJECTIVES

Figure 2-26: Description of key objectives at each integrated biorefinery scale
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Demonstration & Deployment Timeline

Verify progress of projects toward objectives, assess development of potential commercialization impact,
and develop strategies to focus deployment strategies on most promising areas.

/- BN
- % ! Initiate 1-2 advanced |
Initiate 3 projects atpilot | | Initiate 1-2 projects at | biofuel or bioproduct
or demonstration scale pilot or demonstration processes at appro-
by 2015 ‘ scale by 2017 | priate scale by 2019 |
N T 4 N T 4 o 4
ﬁ
FY14 FY15 FY16 FY17 FY18 " FY19 || FY20 FY24
- L
Validate 3 | Determine the effect of | Validate 3 drop-in ' Validate 1-2 drop-in ‘
cellulosic ethanol higher octane renewable biofuel and/or bioproduct biofuel and/or bioproduct
or bioproduct fuel use in automobiles by ‘ manufacturing processes at manufacturing processes at
manufacturing L 2016 /1 \ appropriate scale L appropriate scale
processes at o : b = :
L pioneer scale ) | Validate a mature technology modeled cost

o
®
B
of cellulosic ethanol production, based on
actual IBR performance data and compare to

Validate 1-2 drop-in
| the target of $2.15/ gallon ethanol ($2007)
p&

biofuel and/or bioproduct

manufacturing processes at
appropriate scale

TRL 6-8 R&D efforts in biofuels and bioproducts
Annual reporting on lessons learned from technical issues in existing projects and evaluation of new technology

[l Decision Point

@ Milestone
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Sustainability

Feedstock Supply

Biomass Feedstock
Production Logistics

Conversion

Figure 2-32: Sustainability across the bioenergy supply chain

Bioenergy Infrastructure

Sustainability Analysis
and Communications

Sustainable
System Design

Best
Practices

. Socio- System
Environmental .
Economic Level

.

Continuous
Improvement

Figure 2-33: Sustainability work breakdown structure
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Sustainability

Social
Sustainability
+ Social acceptability
+ Social well-being

+ Energy security and

Economic . SOC'ALV 2

* Changes reflect increasing maturity, e

+ Commercial viability
* Return on investment

data, and consensus towards Netrsen ke

external trade
* Process efficiency * Rural development and
+ Output of desired workforce training

indicators and metrics poes

* Focus on sustainable system design

ENVIRONMENTAL

Environmental Sustainability
« Climate

« Soil quality and agronomics

« Water quality and quantity

« Air quality

+ Biological diversity

*+ Land Use

Figure 2-31: Bioenergy Technologies Office sustainability scope

Develop and
Evaluate Best Identify
Practices Indicators

Conversion Bioenergy Infrastructure

Biomass Feedstock
Production Logistics

Soil quality Water quality Greenhouse gases
Frameworks Mt
Water quality Water quantity Air quaility
Water quantity Greenhouse gases Fossil energy use
Greenhouse gases ﬁ_"r ql_lla'mV
: i ossil energy use
':,"r guail.'ty Fuel yield
LR Costiprofitability
Biodiversity
Fossil energy use
Cost/profitability

Data

Figure 2-34: Sustainability activities Figure 2-35: Sustainability considerations by supply chain component

U.S. DEPARTMENT OF )
32 | Bioenergy Technologies Office Energy Efficiency &

ENERGY Renewable Energy



Sustainability Timeline

Update and evaluate current state of feedstock production, logisitics, and conversion
technologies on the basis of sustainability metrics.

“
\

r ™\
| Evaluate three

Identify modeled | Identify condi- Identify practices | | Identify conditions | cellulosic and
feedstock production tions under that improve underwhicha |, algal bioenergy
systems that increase which a national sustainability and hydrocarbon Validate systems to

energy crop production || 2030 feedstock environmental pathway, validated || landscape design validate 50%
and agricultural production performance, at a mature approaches for GHG reduction
residue removal, scenario main- including a case modeled price of two bioenergy compared to
increase soil quality, tains or improves study of sustain- $3/GGE, reduces systems that petroleum,

and increase water

water resources,

ability indicators

GHG emissions by

increase land-use

minimized water

quality compared soil quality, for a cellulosic 50% and meets efficiency and consumption, and
to traditional biodiversity, and feedstock targets for water maintain ecosys- air emissions
agricultural food/feed/fiber production and consumption, tem and social that meet federal
management _ production. L biorefinery system wastewater, and benefits regulations
r-’ T < T | airemissions. | -
]
FY13 FY14 FY15 || FY16 FY17 || FY18 B FY22
3
/41 Ve l Y Yo > - L\‘
Establish Hold workshops Coordinate with Validate case
metrics and on landscape feedstock studies of
targets for air design and logistics and optimized
quality and soil synthesize conversion R&D feedstock
quality integrated areas to set production
landscape targets for GHG systems,
management emissions, water identify
approaches consumption, generalizable
i wastewater, and conclusions
- ~ | air emissions for and strategies
Quantify water at least three N J
footprint of cellulosic renewable
feedstocks (perennial hydrocarbon
grasses and forest pathways
resources) | N
N 4 B Milestone

@ Decision Point

Conduct integrative, spatial, and system-level analyses to investigate aggregate
impacts and future projections. Use outcomes to adjust analysis and R&D priorities.
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Strategic Analysis

Feedstock Supply Conversion Bioenergy Distribution

Biomass Feedstock

Production Logistics Upgrading |

Figure 2-37: Strategic Analysis supports the entire supply chain
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Strategic Analysis

Technology and

Market and Impact Model Development

Resource Assessment and Data Compilation

Analysis

Figure 2-38: Strategic Analysis work breakdown structure
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Strategic Analysis

Develop and maintain models and tools and conduct high-quality analyses to support accomplishment of
Office goals. Advance the state of knowledge through conveying results of analyses to a broad audience.

* More strategic,
Outcome Orlentation Vs '\  Reassess portfolio and identify N

Identify near-term technology near-term technology pathways
pathways for the Office, based for the Office, based on
on reassessment of current reassessment of current state-of-

state-of-technology development technology development

e Strengthened

milestones and .
t Ime I Ine FY14 FY15 | FY16 || FY17 FY18 . FY22
Coordinate the Complete an Develop ( Complete
delivery of new assessment of and deploy analysis on
design cases the size and a consistent impact of
and correspond- composition of methodology advanced
ing life-cycle current and for including biofuels use on
assessments for || potential markets | co-products in gasoline and
at least two for biofuels and | TEAs and design diesel prices
technology | bioproducts | cases A J
pathways for |~ - "y
conversion of
biomass to
hydrocarbon
biofuels [l Decision Point
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@ Milestone

Conduct technology, resource, impact, and market analysis to inform Office properties.
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Strategic Communications

Feedstock Supply Conversion Bioenergy Infrastructure

| Biomass | Feedstock : A
| Production Logistics Upgradmg‘

Strategic Communications

Use of New
Communications
Outlets & Vehicles

Communicate Difficult
— Concepts and Clarify
Misconceptions

— Environmental

Progress toward
National Goals

. Extend Reach
Technical Econornic || of Traditional
Accomplishments Media
— Social | | Reach
New Audiences

|| Energy
Security

Ll

Figure 2-41: Strategic Communications Work Breakdown Structure
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Strategic Communications

* Increased emphasis
— Recognizing successes
— Communicating impact
Stakeholder outreach

* Proactive communication

Cellulosic biorefinery
industry coming online

Future direction
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Strategic Communications

012 014

015 01

|7 2013 B
a1lazlaslaslatlazlaslaslatiaz]aslas

1. Awareness of & Support for Office
1.1 Progress toward National Goals
114 Tr Media A
Release 25 ar
1.1.2 Office Website
Increase unique website visitors by 5%

y on Office

to reach appr 94,000 visitors in 2017

1.1.3 GovDelivery Listserv

s by 15% to reach app! 19,000 st s in 2017
1.1.4 Biomass Annual Conference
Hold a Biomass conference annually
1.2 Technical Accomplishments
1.2.1 Press ITe Reports

Release at least 2 press releases annually on FOAs and other Office accomplishments

Create or update 15 publications, fact sheets, and technical reports annually
1.2.2 RDD&D Accomplishments Outreach
Perform outreach on the of
from corn stover through

studies for the production of ethanol

at $2.15,

Perform outreach on the of studies for the separation of ethanol
from mixed alcohols derived from thermochemical conversion of woody biomass at $2.05/gallon

Perform outreach on the of envir criteria and the establishment
of to g into supply chains

Perform outreach related to the Offi IBR target of 115 million
gallonsfyear

1.2.3 Success Stories
Develop 1 success story per month
1.2.4 Presentations
Post all Office presentations from partner and industry events to the website within 2 weeks after
the event
2. Benefits of Bioenergy/Bioproducts
2.1 Environmental Benefits
2.2 Economic Benefits
2.3 Soclal Benefits
2.4 Energy Security Benefits
2.1.1-2.4.1 Educational Outreach
Develop and execute 6
3. Use of New C
31C Difficult C
3.2 Extend Reach of Traditional Media

Outlets &
larify s

B 3 2017
a1lazlaslaslatiozlaslaslatiazlaslql

¥

A 4

“ddddd

ddde

1

Strategic Communications

3.3 Reach New Audiences
3.1.1-3.3.1 Videos and Multimedia
Create and upload 12 videos to YouTube annually
3.1.2-3.3.2 Social Media
Baseline and set impact metrics, with 3% annual improvement
3.1.3-3.3.3 Bioenergy Technologies Office Blog
Update the Blog 12 times annually
3.1.4-3.3.4 Infographics
Create 2 infographics annually
3.1.5-3.3.5 Widgets/Animations
Develop 1 website widget/ani

2017 1
Q1/02/03]a4]

v

Figure 2-42: Strategic Communications Gantt chart
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Section Three: Portfolio Management

* Documents Office portfolio management across the development pipeline
 Updated for IBR Comprehensive Project Reviews

Develop

Strategy and ™

Targets Aligned
with Office

The RDD&D Pipeline

\l TRL1 TRL2 TRL3 TRL4 TRL5 TRL6 TRL7 TRL8 TRL9

Assess $ O
and Verify 1 P and
Performance . 71\\\7
‘ and Progress = % S k
oughout P/ *
2 Office Life Cycle RLP) with
. ) Activities Needed X

Missions and
Goals

to Accomplish L _/ Stage Gates

Targets g
Promising concepts Transformational
F-{ [ I products come out.......

Project Plans

to Investigate

and Evaluate
Options

~ Detailed

Investigation

Exploratory
Research
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Future Changes

* New technology pathway design cases/goals and targets
* Expanded role of products as enablers to biofuels

* Expanded focus on markets beyond light duty vehicles
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Multi Year Program Plan Available online:

http://www1l.eere.energy.gov/bioenergy/pdfs/mypp july 2014.pdf

Energy Efficiency &

U.S. DEPARTMENT OF
ENERGY Renewable Energy

BIOENERGY TECHNOLOGIES OFFICE
Multi-Year Program Plan

July 2014
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http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf
http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf
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