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Introductions: Analysis & Sustainability Team
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Analysis and Sustainability — Goals and Approach

Strategic Goal: Develop science-based strategies to understand and enhance the economic, social,
and environmental benefits of advanced bioenergy relative to conventional energy systems.

Approaches:
* Ensure high-quality, consistent, reproducible, peer-reviewed analyses.
 Develop and maintain analytical tools, models, methods, and datasets to support science-
based quantification and improved decision-making.
* Develop sustainable system designs that increase bioenergy production while enhancing
economic, social, and environmental outcomes.
 Ensure broad engagement with stakeholders.
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Enhancing the economic, social, and environmental benefits of a growing bioeconomy.




Analysis and Sustainability Goals

Strategic Analysis Cross-Cutting Sustainability
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Dimensions of Bioenergy Sustainability

F

SOCIAL Social

? Sustainability
+ Social acceptability
+ Social well-being
* Energy security and

Economic
Sustainability

« Commercial viability
» Return on investment

* Net present value external trade
* Process efficiency * Rural development and
* Output of desired workforce training
products
ENVIRONMENTAL
Environmental Sustainability
* Climate
= Soil quality and agronomics
+ Water quality and quantity
= Air qualifty l DEPARTMENT OF Energy Efficiency &
+ Biological diversity '.NERGY Renewable Energy

* Land Use




A&S Plays a Cross-cutting Role

A&S Projects

Standardized methods
and analytical approaches Role of

Analysis &
and best practices Sustainabi“ty

Practical tools, models,

Analyses on potential
impacts and strategies for
beneficial outcomes
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A&S Plays a Cross-cutting Role

A&S Projects Program-wide
Interface
Standardized methods
and analytical approaches Role of Data and analysis
. on environmental
Practical tools, models, AnalySIS & and economic Conversion
and best practices Sustainabi“ty performance

Analyses on potential Sharing of findings
impacts and strategies for and best practices
beneficial outcomes
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A&S Plays a Cross-cutting Role

Analytical basis for strategic planning, decision-making, and

assessment of progress to support BETO, EERE, and DOE goals

A&S Projects Program-wide

Interface

Standardized methods

and analytical approaches Role of Data and analysis
TEla & on environmental
Practical tools, models, Ana ysis and economic Conversion
and best practices Sustainability performance

Sharing of findings
and best practices

Analyses on potential
impacts and strategies for
beneficial outcomes
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A&S Plays a Cross-cutting Role

Analytical basis for strategic planning, decision-making, and

assessment of progress to support BETO, EERE, and DOE goals

Program-wide
Interface

A&S Projects

Standardized methods
and analytical approaches Role of Data and analysis

Analvsis & on environmental
Practical tools, models, nalysis and economic Conversion
and best practices Sustainabi“ty performance

Sharing of findings
and best practices

Analyses on potential
impacts and strategies for
beneficial outcomes

Intra- and inter-agency coordination, stakeholder engagement, and

international dialogues
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Key Challenges

Limited quantification of economic, environmental, and social

benefits and impacts of bioenergy

~| Lack of comparable, transparent, and reproducible analysis \

‘l Limitations of analytical tools for decision-making \

~| Nascent nature of sustainability best practices \

‘ Lack of consensus, data, and proactive strategies for \
addressing land use impacts
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Key Activities and Partners

Key Activities

Models and tools

Analyses

Landscape Design

Communication and
Collaboration

International
Dialogues
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Key Activities and Partners

O

RATICHALLASORATORY Idoho National Laboratory

Models and tools

Greenhouse Gases, Regulated Emissions, and
Energy Use in Transportation (GREET)

Analyses Water Assessment Tool for Energy Resources
(WATER)

Biomass Scenario Model (BSM)

A - Landscape Environmental Assessment
Key Activities Landscape Design Framework (LEAF)

Jobs & Economic Development Impact (JEDI)

Communication and Soil & Water Assessment Tool (SWAT)
Collaboration
OAK |
RIDGE Pacific Northwest
“National Laboratory el r\!/c\:NONSE u\ggg'o&w \Ry/

International oeemmmemor—Enarqy Efficiency &
Dialogues EN ERGY Renewable Energy



http://www.anl.gov/index.html�
https://inlportal.inl.gov/portal/server.pt/community/home/255�
http://www.nrel.gov/�
http://www.ornl.gov/�
http://www.pnl.gov/�

A&S: Key Activities and Partners

OAK Pacific Northwest \%?’/
R_[D GE NATIONAL LABORATORY

Mational Laboratory

Models and Tools

Techno-economic analysis

Lifecycle analysis

Analysis

Economic and security benefits
Market analysis
. .. _ Environmental and socio-economic effects
Key Activities Landscape Design
Land-use change

Integrative scenario analysis

Communication and

Collaboration ""i - .
INL  ZINREL Argonne®

NA RENEWABLE ENERGY LABORATORY

Idaho National Laboratory NATIONAL LABORATORY
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Dialogues
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A&S: Key Activities and Partners

Models and tools

AN TARES

Group Incorporated

Analysis

Stakeholder-driven design

Watershed modeling

Key Activities Landscape Design Field research
-
Communication and Argonne
Collaboration NATIONAL LABORATORY thom[lﬂmv
International U.S. DEPARTMENT OF Energy EﬁICIenCy &

ENERGY Renewable Energy

Dialogues
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A&S: Key Activities and Partners

Key Activities

Models and tools

Analysis

Landscape Design

Communication and
Collaboration

International

Dialogues
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A&S: Key Activities and Partners

Key Activities

17

Models and tools

Analysis

Landscape Design

Communication and
Collaboration

International

Dialogues

==GBEP

Global Bioenergy Partnership

_iea

International Energy Agency — Bioenergy

Roundtable on Sustainable Biomaterials

Global Bioenergy Partnership

Other multi-national partnerships

e

ROUNDTABLE ON SUSTAINABLE BIOMATERIALS

U.S. DEPARTMENT OF

EN ERGY Renewable Energy
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A&S Budget

Annual budget about $11 M

Co-Optima

— Strategic Analysis

DMT

Algae

— Cross-cutting Sustainability
[CATEGORY

NAME]

27 projects will be reviewed @\

— 23 national lab projects

FSL

FCIC

— 4 academic/industry projects

Thermochem

Biochem
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Reviewer Comments from 2015 Peer Review

ENERGY |foate ey BIOENERGY TECHNOLOGIES OFFICE

Strengthen the linkage of sustainability
to decision making.

Continue integration of environmental,
social, and economic analyses.

Continue to incorporate BETO- 20 ] PEER RE IEW
generated knowledge into the ) REPORT

0 c 0 REVIEW PANEL SUMMARY REPORT AND PROJECT RESULTS
international dialogue.

2
IJ"_- "..'.
ey

March 2016

Strengthen the effort to understand
the human dimensions of sustainable
bioenergy.
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Key Changes Since 2015 Peer Review

ENERGY |ronsrerie tayy  BIOENERGY TECHNOLOGIES OFFICE

Ensured integration of economic,
social and environmental
sustainability in BETO Strategic Plan

Initiated mapping effort of BETO-

funded models and tools 20" PEER RE IEW
. . REPORT

Enhanced socio-economic REVIEW PANEL SUMMARY REPORT AND PROJECT RESULTS

considerations in several projects 'Y X K ® 0 0

March 2016

Strengthened strategic international
collaborations focusing on high-
impact publications

Initiated Sustainable Bioeconomy (i
Interagency Working Group 20155888 ew D ()] Rt
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Key Accomplishments
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Antares Group Inc: Enabling Sustainable Landscape
Design for Continual Improvement of Operating
Bioenergy Supply Systems

Argonne National Laboratory: Economic Evaluation
of Shrub Willow Production

Bioenergy Solutions to Gulf Hypoxia Workshop
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Key Accomplishments
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Supply Chain Sustainability Analysis

— GREET analysis used to conduct full life-cycle
analysis on multiple design cases

— ldentifies drivers of life-cycle energy and

environmental metrics to help guide R&D efforts to
mitigate impacts

Coordination between INL, NREL, PNNL, and ANL
e Sharing data and results

Argon neo ANL/ESD-15/8

nnnnnnnnnnnnnnnnnn

-15/2

Supply Chain Sustainability Analysis of Whole
Algae Hydrothermal Liquefaction and Upgrading

Supply Chain Sustainability Analysis
of Fast Pyrolysis and Hydrotreating
Bio-Oil to Produce Hydrocarbon Fuels

Supply Chain Sustainability Analysis
of Indirect Liquefaction of Blended
Biomass to Produce High Octane Gasoline




Key Accomplishments

23

GREET
— Enhanced water consumption and soil organic
carbon capabilities

— Collaboration with CORRIM on woody feedstocks
Feedstock Production Emissions to Air Model (FPEAM)

— Alignment with POLYSYS
Biomass Scenario Model (BSM)

— Progress on public access to model and results
Bioenergy Supply Chain Modeling Workshop

— Improved collaboration among modeling
community

— Initiated model mapping effort

ARGONNE'S
GREET

TAKING LIFE CYCLE ANALYSIS 10 THE NEXT LEVEL

§

IPaaa_EtOH_Import (gallons per year)
i B




Key Accomplishments
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Volume 1 (July 2016) United States has the potential to
produce at least 1 billion dry tons of nonfood biomass
resources annually by 2040.

Volume 2 (January 2017) Environmental Sustainability
Effects of Select Scenarios from Volume 1

— Analyzes potential environmental effects associated

with near- and long-term biomass production
scenarios

2016 BILLION-TON REPORT

Advancing Domestic Resources for a Thriving Bioceconomy

Volume 2: Environmental Sustainability Effects of Select Scenarios from Volumea 1

January 2017

0,5, BEFARTMENT OF

ENERGY




Key Accomplishments

BIOENERGY TECHNOLOGIES OFFICE

: 2015 Bioenergy
Market Report

- A

e 2015 Bioenergy Market Report (February 2017)
http://www.nrel.gov/docs/fy170sti/66995.pdf

Chemicals from Biomass:

A Market Assessment of
Bioproducts with Near-Term
Potential

Mary J. Biddy, Christopher Scariata, and

Chrstopher Kinchin
Nabona/ Renewabie Energy Laboradory

* Chemicals from Biomass: A Market Assessment
of Bioproducts with Near-Term Potential (March
2016) www.nrel.gov/docs/fy160sti/65509.pdf

Trow raweet & dnkckta @ oo e Pe e Resssats Sagy

U.S. DEPARTMENT OF Energy Eﬁiciency &
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Upcoming Activities

26

July 11-12, Bioeconomy 2017
* Plenary on Sustainability
Dissemination and outreach of BT16 volume 2

Publish Bioenergy Solutions to Gulf Hypoxia Workshop
Report

Continue to improve:

* Quantification of and agreement on bioenergy
sustainability and its value proposition

* Quantification of risk and business uncertainties
* Coordination across national lab projects

10
ECONOMY

DEPA MENT OF ENERGY

2017
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Peer Reviewers

, THANK YOU, REVIEWERS!



	Analysis & Sustainability (A&S) Overview
	Introductions: Analysis & Sustainability Team
	Analysis and Sustainability – Goals and Approach
	Analysis and Sustainability Goals
	Dimensions of Bioenergy Sustainability
	A&S Plays a Cross-cutting Role
	Key Challenges
	Key Activities and Partners
	A&S: Key Activities and Partners
	A&S Budget
	Reviewer Comments from 2015 Peer Review
	Key Changes Since 2015 Peer Review
	Key Accomplishments
	Upcoming Activities
	Peer Reviewers



