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ABOUT THIS STUDY

This report is a systematic review of the literature to understand the key opportunities
and challenges associated with bioenergy with carbon capture and storage (BECCS),

a broad set of systems that integrate the use of energy derived from biomass with the
capture and long-term storage of carbon. BECCS has received much attention due to its
potential to remove greenhouse gas emissions from the atmosphere; however, there are
uncertainties regarding BECCS pathways that may have adverse economic, social, and
environmental impacts. While BECCS can potentially decarbonize numerous sectors,
including agriculture, forestry, electricity, waste, and industry, BECCS deployment in
practice has been limited, and the actual emissions reduction potential of a given project
depends on the project’s exact configuration, given the varying technical potential of
BECCS projects in different geographic regions. Additionally, both the opportunities and
challenges for rural and environmental justice communities are underexplored.

The Energy Futures Initiative (EFI) conducted this review as the first phase of a study on
the potential contributions of BECCS in achieving the U.S. goal of net-zero greenhouse
gas emissions by midcentury. Building on the previous work on carbon dioxide removal
and carbon capture, utilization, and storage, EFl has examined the role of BECCS as a
domestic decarbonization option, as well as in the context of advancing other national
policy objectives such as sustainable agricultural and forestry practices and rural
economic development. This report defines BECCS and its component parts; discusses
the current state of BECCS and associated industries in the United States; and identifies
the opportunities and challenges for BECCS. The findings of this literature review will
inform the second phase of the study, which involves a deeper dive analysis into the
specific issues through commissioned white papers and an expert workshop. EFI will use
the insights gleaned from the literature review, white papers, and workshop discussions
to develop a comprehensive national strategy and policy roadmap for BECCS.

Given the complexity and breadth of the potential suite of BECCS applications, EFI
reviewed a wide array of sources including peer-reviewed studies, non-peer reviewed
reports, news articles, web content, and legislative and executive documents. The
search, screening, and review process was iterative as EFl gathered new knowledge
throughout the research process. In total, over 300 sources were reviewed and included
in this report.
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Executive Summary

Executive Summary

Bioenergy with carbon capture and storage (BECCS) refers to a set of distinct

systems that share common features: a biomass feedstock, biomass-to-energy

conversion and creation of a useful energy product, carbon capture, and

carbon storage or utilization. Despite this clear definition, however, there is

little consensus on (1) precisely which set of biomass feedstocks, conversion

techniques, and carbon capture approaches should categorically be labeled as

BECCS and (2) whether a project must be carbon-neutral or -negative to qualify

as a BECCS project, complicating the analysis and policy environment.

BECCS has garnered attention in large part
because of its potential to produce net-negative
greenhouse gas (GHG) emissions, serving as a
form of carbon dioxide removal (CDR). Bioenergy
can produce modest emissions because the
carbon that is released during combustion was
previously removed from the atmosphere by

photosynthesis during the growth of the plants
and could be sequestered again through plant
regrowth." The BECCS process captures and
stores some of the carbon that would otherwise
be released, which can, but does not necessarily,
result in net-negative GHG emissions over the
process'’s life cycle (Figure 1).

Figure 1: Carbon Flows from BECCS?2
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BECCS is a set of systems that use biomass to produce energy and capture and store the embedded carbon, which
can result in a net removal of greenhouse gases from the atmosphere. Plants (e.g., trees, crops) naturally absorb
atmospheric carbon dioxide (CO,) through photosynthesis and convert it into biomass carbon. BECCS involves
harvesting these biomass “feedstocks” and converting them into useful energy (e.g., electricity, biofuels), while also
capturing some of the carbon that would otherwise be released back to the atmosphere as GHGs. This carbon is
then either used or permanently stored, either underground or in soils. Note: the width of the arrows signifies the
approximate proportional share of carbon released or absorbed. Source: Adapted from Global CCS Institute, 2019
and Tanzer and Ramirez, 2019. Icons from The Noun Project.
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BECCS technologies can displace emissions from
fossil fuel production and consumption, and can
be deployed in tandem with other decarbonization
solutions, such as forestry CDR, agricultural CDR,
methane mitigation, waste reduction, CCUS,
bioenergy, clean fuels, clean power, and hydrogen.
In addition to its climate benefits, BECCS projects
have the potential to provide other environmental,
economic, and jobs benefits.

While BECCS technologies build upon a well-
established foundation of fully commercialized
bioenergy and carbon capture, utilization, and
storage technologies, a legacy of many non-
technology barriers to deployment means

that BECCS projects are at an earlier stage of
demonstration and deployment. The handful of
BECCS projects deployed globally are mostly
pilot- or demonstration-scale, capturing less than
400 kilotons (kt)* of carbon dioxide (CO,) a year for
enhanced oil recovery (EOR) or other utilization
(Table 1).* Most of these projects capture CO,
from ethanol production, biomass power plants,
or waste incineration. The lllinois Industrial
Carbon Capture and Storage (CCS) project at

Executive Summary

Archer Daniels Midland's (ADM) Decatur, lllinois
ethanol production facility—one of five projects

in the United States—is the only large-scale
(about 1 megaton [Mt]) BECCS facility in operation
worldwide, and the only one with dedicated CO,
storage. The project has yet to achieve its full
capacity, however, and the Decatur plant still
emits more CO, from fossil fuel combustion than it
removes through BECCS.5¢

Policy has shaped incumbent industries that could
form a foundation for BECCS. Various mandates
and tax incentives have created a robust biofuels
market in the U.S. transportation sector; electricity-
sector regulations in Europe have incentivized

the growth of U.S. wood pellet exports to supply
biopower generation; and new policies such as
the 45Q Carbon Oxide Sequestration tax credit
and California’s Low Carbon Fuel Standard (LCFS)
have engendered investment in carbon transport,
utilization, and sequestration systems in United
States.”®® The creation of a full-scale BECCS
industry, both in the United States and globally, will
be contingent on new, dedicated policy.

a This report uses Sl units and prefixes throughout; “tons” (t) refers to metric tons unless otherwise specified. In a few instances
figures will use non-Sl units, which are noted. Biomass is measured in dry metric tons (also referred to as “bone dry”), a
metric ton of biomass at 0 percent moisture. In some cases, other sources use energy-equivalent dry tons to directly compare
feedstocks with different heat contents and conversion efficiencies.
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Table 1: Operational BECCS Projects Globally'®
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* The OCAP plant receives its CO, from a fuel refining facility (hydrogen production) and from an ethanol production
plant. Only part of the total CO, (400 kt/yr) qualifies as bioenergy with carbon capture and utilization.

** The project is currently releasing CO, after its capture, but the long-term plan is to focus on offshore storage as

part of the Zero Carbon Humber project.

*** The Stockholm Exergi AB project is currently in its pilot phase and plans to capture its first kilogram of CO, by
2025. Once the plant achieves normal operations, it is expected to capture 0.8 MtCO, /yr.

Current estimates for BECCS carbon removal
costs range widely from $20 per metric ton of CO
(tCO,) to $400/tCO,; estimates vary for different
feedstocks, conversion and capture technologies,
and system configurations (Figure 2).22 Projects
with access to abundant, cheap biomass,
feedstock production co-located with energy
conversion, and proximity to geologic storage can

2

achieve lower cost and may be economic today.
However, innovation in technologies, policies,
and business models—both to bring down the
cost of BECCS projects and to facilitate explicit
valuation of their climate (i.e., CDR) benefits—wiill
be required to make widespread deployment
commercially viable.
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Figure 2: BECCS Pathway CO, Abatement Cost Estimates ($/tCO,)?324252¢
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Cost estimates for BECCS projects range from $20/tCO, to $400/tCO, removed. These estimates vary widely across
literature and differ by geographic scope, time, and technology. Costs for most BECCS projects in the United States
are expected to be less than $100/tCO, by 2040. Source: Data from Langholtz et al., 2020 (ORNL), Baker et al., 2020
(LLNL), Fuss et al., 2018 (Mercator Research Institute on Global Commons and Climate Change, Berlin

[MCC Berlin]), and IPCC, 2018.

THE IMPORTANCE OF BECCS ANDCDRTO

DEEP DECARBONIZATION

In the 2018 Special Report on Global Warming
of 1.5°C (SR1.5), the Intergovernmental Panel on
Climate Change (IPCC) found robust differences
between the impacts to natural and human
systems from global warming of 1.5 degrees
Celsius over pre-industrial global temperatures
and the impacts from warming of 2 degrees
Celsius (and higher).?” Limiting global temperature
increase to a 1.5-degree target requires global
CO, emissions to reach net-zero by 2050 and

be net-negative thereafter.?® BECCS as a form of
CDR is projected to be important to achieving
these targets.

Without CDR—i.e., removal of carbon from the
atmosphere and oceans and subsequent storage—
net-negative emissions are impossible to reach.?®
CDR can also help achieve interim targets more
quickly and affordably by compensating for difficult-
to-decarbonize sectors with few mitigation options
(e.g., heavy industry, aviation, and agriculture). CDR
serves as an important complement to mitigation
strategies, not a substitute. Substantial reductions
in emissions from fossil fuel use and other sources
will still be necessary.
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CDR includes natural pathways, such as
afforestation and agricultural soil management,
and technological® pathways, such as BECCS and
direct air capture (DAC).2° BECCS is a major part
of the CDR equation in IPCC’s SR1.5 scenarios: all
scenarios that limit warming to 1.5 degrees use
some form of negative emissions, including up to
8 gigatons (Gt) of annual emissions removals via
BECCS by 2050.5' Even more BECCS deployment
is required in scenarios with higher overshoot.® For
context, the total amount of mitigation or removal
required to reach net-zero at the time of IPCC’s
analysis was 42 Gt; 8 Gt is approximately the gross
CO, emissions from fossil fuels and cement in

2019 of the United States and the European Union
(EU) combined.®?

BECCS is favored in IPCC scenarios in part
because it is the technological CDR solution
most often included in integrated assessment
models (IAMs). IPCC expects BECCS to occupy

a less prominent role in future modeling as other
CDR pathways become better understood and
incorporated into IAMs.3 The illustrative IPCC
scenarios (Figure 3) have different constraints on
the amount of BECCS allowed, with lower-BECCS

Executive Summary

scenarios requiring a faster shift away from fossil
fuels and a steeper decline in total energy demand.
Subsequent modeling from other sources, such
as the International Energy Agency (IEA), has

also indicated a need for gigaton-scale BECCS.3
Other research has shown how BECCS can

help meet global climate targets at lower cost.®
However, as other CDR pathways become better
understood and incorporated into IAMs, IPCC
expects BECCS to occupy a less prominent role in
future modeling.®®

BECCS is also crucial to net-zero scenarios
because it occupies a unique middle ground

in the CDR landscape. BECCS pathways could
potentially provide greater and more permanent
carbon removal on a global scale than natural
solutions, which are limited by land availability

and which store carbon on a shorter timescale.
Other technological methods, such as DAC, share
BECCS's ability to scale, but currently are more
costly (and could continue to be in the future).?”
This combination of qualities gives BECCS distinct
value, but achieving necessary CDR levels to reach
net-zero will likely require using BECCS as part of a
portfolio of CDR options.

b BECCS is sometimes referred to as a “technologically enhanced natural CDR” (i.e., a hybrid of natural and technological CDR),
but is grouped here with technological pathways, following the IPCC.

¢ l.e, scenarios in which global temperature increase exceeds 1.5 degrees before returning to that level.
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Figure 3: The Role of BECCS in Limiting Global Warming to 1.5°C22
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IPCC modeling includes BECCS in three of four modeled pathways, with BECCS introduced by 2030 in all three
scenarios. With immediate emissions reductions in the near-term, fewer GHG removals from BECCS are required
by midcentury (as shown in Pathway 2). When mitigation is delayed (as shown in Pathway 4), substantial GHG
removal is required to meet net-zero emissions by 2100. Note: AFOLU = agriculture, forestry, and other land use.
Afforestation is included in this category along with other emissions sources and sinks. Source: IPCC, 2018.

A key question is whether BECCS has a technical 2050 (Figure 4). The main constraints on technical

potential commensurate with the need for CDR potential are feedstock availability and CO, storage
projected by IPCC and others. Global projections or use options; varied estimates of potential rely on
for the potential abatement from BECCS range differing assumptions about these variables.

from 1.3 GtCO, /yr to 15 GtCO, /yr (or 3 percent
to 31 percent of 2018 net GHG emissions?) in

d GHG emissions data includes land-use change emissions.
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Figure 4: BECCS Global Carbon Removal
Potential Estimates (Percent of Net 2018
GHG Emissiong)®940:41:42:43
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Global projections for BECCS potential abatement
range from 1.3 GtCO, /yr to 15 GtCO,,/yr in 2050, the
equivalent of 3 percent to 31 percent of 2018 global

net GHG emissions of 48.9 GtCO, (which includes both
emissions and removals from land-use change and
forestry). The estimates vary widely based on different
assumptions of feedstock availability, costs, financial
incentives, and favorable policies made by each study.
Source: Data from IEA, 2021, IRENA, 2021, Sandalow et
al., 2021 (ICEF & Columbia), and NASEM, 2019.

The Biden administration’s recent commitment
to reducing economywide GHG emissions by at
least 50 percent by 2030—along with the longer-
term goal of net-zero GHG emissions by 2050—
highlights the importance of rapid deployment of
CDR technologies in the United States. Various
studies have estimated the emissions-reduction
potential of BECCS in the United States to be
between 0.3 GtCO,/yr and 2.2 GtCO, /yr across
various timeframes—possibly enough to bring
U.S. emissions one-third of the way to net-

zero (Figure 5).°

Executive Summary

Figure 5: BECCS U.S. Carbon Removal
Potential Estimates (Percent of Net 2018
GHG Emissions)44,45,46,47,48,49
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Five studies show that the United States can reduce
emissions via BECCS technologies by 0.3 GtCO,,/yr

to 2.2 GtCO, /yr, the equivalent of 5 percent to 36
percent of 2018 net GHG emissions of 5.9 GtCO, (which
includes both emissions and removals from land use,
land-use change, and forestry). The estimates vary
depending on timeframe and assumptions regarding
feedstock availability, costs, incentives, and policies.
Source: Data from Rogers et al., 2016 (Biofpr), Langholtz
et al., 2020 (ORNL), NASEM, 2019, Baik et al., 2018
(Stanford), and Larson et al., 2020 (Princeton).

The United States may also play a role in BECCS
deployment by exporting biomass. The country is
already a net exporter of ethanol (top destinations
are Canada, Brazil, and India) and the largest
supplier of wood pellets to the EU's burgeoning
biomass industry.*®5! Three-quarters of all pellets
produced in the United States in 2020 were
exported.®? Europe may need to rely on either
continued biomass trade (both intraregional and
external) or non-BECCS options to meet its CDR
needs. One estimate puts Europe’s emissions
abatement potential from BECCS at just 0.2 Gt,

or 5 percent of current emissions—half of the 10
percent the European Commission says will need
to be addressed through CDR.%% The United States’

e Forreference, 2.2 Gt is equivalent to the total emissions from the transportation and residential buildings sections in 2019, or
the energy-related CO, emissions of the seven highest-emitting states combined (TX, CA, OH, PA, LA, IL, FL).
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role in future BECCS trade will be highly dependent
on both its own policy as well as the policy of
potential trading partners, such as Europe; different
studies have projected that the United States

could become either an exporter or an importer of
biomass for use in BECCS projects.5*5®

LITERATURE REVIEW
KEY FINDINGS

Several themes emerged from this systematic
review of the literature, cutting across
technologies, policies, industries, infrastructure,
and biomass feedstocks related to BECCS. The
key findings below provide insights for further
research to better understand the opportunities
and challenges for BECCS deployment in the
United States.

BECCS encompasses a wide range of
technologies; many potential pathways are
underexplored and require additional analysis.
BECCS is a set of systems encompassing biomass
feedstocks, conversion processes, end uses, and
carbon capture approaches. The focus in the
literature is largely on adding carbon capture to
wood-based power and ethanol production, but
there are many other applications with potential
climate, environmental, and socioeconomic
benefits. BECCS systems that produce other
energy products—such as renewable natural

gas (RNG) and hydrogen—or harness other
forms of carbon storage—such as biochar—
represent underexplored and underdeveloped
decarbonization pathways. Increased interest in
CDR by the research community has emphasized
the importance of the carbon removal value of

Executive Summary

BECCS projects rather than solely their energy
output. This, in part, has led to the development

of the term biomass carbon removal and storage
(BiCRS), which covers both energy and non-energy
pathways for sequestering biogenic carbon.

IAMs include significant CDR from BECCS,

but the achievable scale of deployment is
highly uncertain. CDR is needed to reach net-
zero goals, and BECCS has the potential to play

a significant role in meeting those needs as one
among other CDR pathways. BECCS deployment
features prominently in modeling of global deep
decarbonization pathways, but its presence in

the modeling is best understood as a placeholder
for a broad suite of CDR options. BECCS has an
important niche among CDR options because

of (1) greater permanence and more scaling
potential than natural solutions and (2) lower cost
and higher technological readiness than other
technological solutions. Modeling studies project
the need for massive global BECCS deployment,
up to 8 GtCO,/yr by 2050. However, the real-
world deployment potential for BECCS may be
constrained far below these estimates by limited by
feedstock availability, access to CO, infrastructure
and disposition options, and socioeconomic or
environmental limitations.%¢5” Global projections
for the emissions abatement potential of

BECCS in 2050 range from 1.3 GtCO,/yr to 15
GtCO,/yr, or 3 percent to 31 percent of 2018 net
GHG emissions.%85%6061.62 BECCS can also help
the United States move towards its climate goals,
but the potential size of its contribution is unclear;
various studies estimate that BECCS can reduce
U.S. emissions in 2050 by 0.3 GtCO, /yr to 2.2
GtCO,/yr, the equivalent of 5 percent to 36 percent
of 2018 GHG emissions.53646566:67.68
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Emission reductions and environmental impacts
of BECCS projects are project-specific, and

not all BECCS projects are carbon-negative.

The amount of carbon removed from the
atmosphere over the life cycle of a BECCS project
is highly circumstantial, depending on factors

such as geography, land-use change, feedstock
characteristics, energy conversion technology, and
carbon capture approach. These circumstances
can result in any given project having net-positive
or net-negative GHG emissions. Additionally, the
literature found both potential environmental
benefits and drawbacks associated with BECCS
projects related to its effects on land, water, air
quality, energy consumption, biodiversity, and
forest resilience. The precise impacts depend

on the project circumstances, such as the
environmental and social conditions of the location
and the timeframe of the project.

Current GHG accounting rules are limited in fully
capturing the systemwide changes in emissions
and removals from BECCS. Establishing more
robust GHG accounting rules would reduce risks
and uncertainty for project developers seeking

to secure carbon credits or incentives for BECCS
projects and could promote investment in

BECCS technologies. Developing such rules and
identifying the full emissions impact of any process
or product, however, is enormously complicated
and requires making difficult decisions on scope
and methodology. The nature of BECCS as a set of
pathways encompassing multiple sectors makes
these calculations even more complex.

The scientific and policy communities regularly
highlight several specific issues related to GHG
accounting for BECCS. First, GHG accounting rules
are inconsistent as to whether and how specific
sources of emissions are included when estimating

Executive Summary

the overall emissions impact of BECCS pathways.
Second, a typical GHG accounting simplification—
counting all bioenergy-related emissions in the
land-use sector and assuming zero emissions at
point of combustion—shifts the most important
emissions measurement burden from the energy
sector to the land-use sector where measurement,
recording, and verification is far more complex
and requires numerous contestable assumptions.
The focus on land-use emissions is further
complicated by the difficulty of determining the
counterfactual use of that land. Third, system
boundaries are typically drawn narrowly on the
feedstock supply chain and disposition, though
some authors recommend including induced
effects in the broader economy. Lastly, whether the
temporal distribution of emissions and removals is
an important consideration when accounting for
BECCS emissions remains in dispute.

The current U.S. BECCS industry is limited,

but has potential for significant growth. While
there are only five BECCS projects in operation in
the United States today, the country has several
characteristics that make it suitable for BECCS
deployment including well-established relevant
industries (e.g., biofuels, biopower, forestry,
agriculture, wood pellet production, and pulp
and paper), significant natural resources (e.g.,
biomass and geologic storage), and growing
policy support (e.g., the newly extended 45Q tax
credit and the Energy Act of 2020). The BECCS
industry is still in its early stages of development
and deployment because of costs; the lack of
research, development, and demonstration (RD&D)
funding; and the variability of its geographical
application (i.e., regional variations in biomass
availability, supply chains, regional demand

for energy output, and CO, storage potential).
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Abatement cost estimates range from $20/tCO, to
$400/tCO,, which vary depending on feedstocks,
conversion and capture technologies, and system
configurations. Globally, 16 pilot or demonstration-
scale BECCS projects exist today; all but one of
which capture less than 400 kt of CO, per year.

Expanded biomass supply chains and CO,
infrastructure are needed to support a national
BECCS industry; coordinating this infrastructure
with other decarbonization pathways offers
economies of scope and scale. A key challenge
to growing a BECCS industry in the United States
is that biomass supply, feedstock pre-processing
facilities, bioenergy conversion facilities, and

CO, storage locations are rarely co-located,
requiring distinct infrastructure to transport
specific feedstocks, energy products, and/or

CO,; co-location of BECCS projects with other
decarbonization pathways could leverage shared
CO, infrastructure and make those projects more
economical. Part of the appeal of BECCS pathways
is that they sit at the intersection of many different
decarbonization solutions, such as forestry CDR,
agricultural CDR, methane mitigation, waste
reduction, CCUS, bioenergy, clean fuels, clean
power, and hydrogen hubs. Because there are
tradeoffs between developing economies of scale
and creating local or regional BECCS supply
chains, BECCS projects must be developed with
careful consideration of local circumstances.

BECCS pathways present rural economic
development opportunities. Today, more than
a million people are employed in bioeconomy
industries like forestry, pulp and paper, and
bioenergy.® Increased demand for biomass
feedstocks can stimulate rural economies and
the entire supply chain for BECCS could create
economic opportunities for communities living

Executive Summary

near forests or other feedstocks. BECCS projects
could create a market for biomass that helps
offset declining demand from traditional forest
products industries. By creating an additional
demand for wood for bioenergy pellets, BECCS
could provide a boost to regions that have suffered
economic losses and provide an opportunity to
repurpose existing human capital in sectors like
pulp and paper.

BECCS pathways face opposition; there is
need for approaches to BECCS that address
environmental justice (EJ) concerns. CCUS

and CDR are often seen as “false solutions” to
addressing climate change that could diminish
society’s urgency for more benign opportunities
for direct emissions reductions.”®7"727374 There
are environmental concerns about the impact of
BECCS projects on air, water, and noise pollution,
as well as safety concerns about geologic
storage. Previous studies have tended to focus
on international EJ concerns, rather than on
U.S.-specific issues. Multiple EJ issues need to
be addressed, such as environmental impacts;
disproportionate siting in vulnerable communities;
and categorical opposition to technologies like
bioenergy and CCUS.

Federal programs have focused on bioenergy
and CCUS distinctly; there is opportunity in
existing programs and policies to address
BECCS directly. BECCS is beginning to appear
more often in legislation, public policies, and
federal programs, but these efforts are not
commensurate with a scale-up to a gigaton-scale
industry. Growing the BECCS industry enough

to have a meaningful impact on U.S. emissions
will require support and expertise from multiple
agencies, making federal interagency collaboration
paramount. There is both opportunity and
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precedent for such collaboration. For example,

the Biomass Research and Development Initiative
(BRDI) could be revitalized as part of federal
BECCS efforts going forward. New interagency
collaborations could be undertaken as well. There
is also a need for bioenergy policy and CCUS policy
to work in tandem, rather than in their current silos.

KEY ISSUES AND AREAS FOR
FUTURE STUDY

The key findings from this literature review show
that several economic, environmental, and social
issues need to be addressed in order to deploy
BECCS in the United States at the scale called
for in most climate studies. After discussion with
the study advisory board, EFI commissioned
four papers to examine the following key issues
in greater detail during the second phase

of this study:

» The opportunities for BECCS to contribute to
sustainable and resilient forests in the Western
United States;f

» An evaluation of the socioeconomic and
environmental justice impacts of the
BECCS industry;

* GHG accounting issues and means of ensuring
BECCS contributes to net-zero or net-negative
emissions; and

+ Sustainable sourcing of U.S. biomass feedstocks
for BECCS projects.

These commissioned papers will inform an expert
workshop that will culminate in a comprehensive
final report exploring the opportunities, challenges,

Executive Summary

and policies needed to support the thoughtful
deployment of BECCS in the United States—a
deployment that will work to achieve national goals
for climate, resiliency, sustainable agriculture,
energy security, and rural economic development.

NAVIGATING THIS REPORT

This report is divided into three sections as follows:

e What is BECCS?: a review of BECCS pathways,
looking at the range of feedstocks, biomass-to-
energy conversion options, bioenergy products
and uses, and the options for CCUS as well
as the potential benefits of BECCS through
integration with other decarbonization options
and technoeconomic comparison of a variety of
BECCS pathways;

* The U.S. BECCS industry landscape: provides a
comprehensive review of the industry landscape
for the deployment of BECCS in the United
States including existing industries relevant to
future BECCS deployment, BECCS feedstock
and decarbonization potential, existing BECCS
projects, and federal policies and programs to
support BECCS; and

» Key issues identified in the literature:
discusses major issues identified from a
systematic review of the literature. This includes
GHG accounting methods for BECCS, supply
chain challenges, RD&D gaps, environmental
impacts and resource requirements, and
socioeconomic and EJ considerations.

f The West is a region of particular interest both because of its high percentage of public forest ownership (compared to other
regions, such as the Southeast) and its ongoing struggle with forest fires.
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