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The XPRIZE Foundation isa 501(c)(3)
nonprofit,focused onincentivizing the
breakthroughsthat address humanity’s
most critical challenges. XPRIZE

plays a powerful role indriving those
breakthroughs, using large-incentive
prize competitions to catalyze solutions
that might not otherwise reach fruition.
Soinstead of just celebrating great
ideas, we recognize innovators who
follow through on theirvision to create
tangible solutions, validated through
extensive testing and judging. This
approach empowersteamsto create
bold, transformative solutions thatcan
scaleanddrive realimpact.
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OVERVIEW

In 2021, XPRIZE launched the XPRIZE Carbon Removal,a four-year, $100 million global incentive
prize competition supported by the Musk Foundation. The goal of the prize is to grow the community
of carbon removal (or CDR) solution developers and increase the number of viable, high-quality CDR
projects. Teams competing to win the prize must produce a working demonstration that removes at
least 1,000 net tons of carbon dioxide (CO,) per year and presenta plan for scaling up to gigatons

of removal annually. Response to the prize has been strong: over 1,100 groups from around the
world are currently registered to compete. In 2022, XPRIZE awarded 15 Milestone Round prizes

of $1 million each. After the Milestone Round concluded, the competition reset,and any team is

now eligible to win.(More details about these teams and the Milestone Round judging process can
be found in Appendix A.) The grand prize winner ($50 million) and runners up ($30 million to be
distributed among up to three teams) will be announced on Earth Day 2025.

A key motive underpinning the XPRIZE learnings from an EJ questionnaire that XPRIZE

Carbon Removal isthe need to support the
scale-up of carbon removal in ways thatare
both sustainable and equitable. To thisend,
XPRIZE partnered with Carbon180and a
team of outside environmental justice experts
—including social scientists, practitioners,
and advocates — to explore how to best
incorporate environmental justice (or EJ)

into the competition. Our joint hope isto set
nascent carbon removal companies on a path
toward integrating environmental justice into
allaspects of their organizations.

Thisreportisthe result of XPRIZE and
Carbon180’s partnered effort to bring
environmental justice to the forefront of
the competition and prioritize EJ within the

broader carbon removal community. It includes

Carbon Removal teams completed as part of
their Milestone Round application as well as

tailored recommendations for integrating EJ
into carbon removal projects from the outset.

Theanalysis presented inthisreportis
targeted to early-stage carbon removal
companies, but it may also be useful for
carbon removal purchasers, investors, civil
society organizations,government actors,
communities,and others who are working to
scalethe field in ways that are both equitable
and just.! Ourgoalisto fosteradialogue within
the carbon removal community about whatan
environmentally-just CDR industry might look
like,and the processes and procedures that
canenableit.
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Carbon removal solutions represented in

XPRIZE
CARBON ‘ MUSK FOUNDATION
REMOVAL

Any carbon negative projectis eligible to win prize money, provided
itremoves CO, from the air or the surface layer of the oceansand
sequestersitinasafe and durable way.

Teams may compete in any of the major carbon removal pathways
listed below:

ij') AIR: direct air capture (DAC)

/a OCEANS: algae, kelp, plankton,ocean alkalinity
enhancement, or other methods of removing CO,, from
the epipelagic sunlight zone (the uppermost,or surface,
ocean layer)

LAND: trees, agricultural solutions, soils, soil microbes
and fungi, roots, grasslands, large-scale outdoor natural
ecosystem solutions, biochar, etc.

—9
—»
=

ROCKS: mineralization,enhanced weathering, mine
tailings, subsurface geologic sequestration combined with
CO, removal from the airand/or the ocean, etc.

&
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»> WHY ENIVIRONIVIENITAL JUSTICE ‘
ISIVIPORTANT FORCARBON
RENMOVAL CONVIPANIES,

WHAT IS ENVVIRONIVIENTAL JUSTICE?
WHAT IS CLIVMIATE JUSTICE?

Environmental justice (EJ) refersto
aconcept,afield of research,and
asocial movement. Communities

of color, Indigenous and Tribal
communities,and low-income
communities have historically been
burdened with disproportionate levels
of environmental pollution. Asaresult,
they have experienced,orare at risk of
experiencing, high levels of adverse
healthimpacts. These communities —
collectively referred to as disadvantaged
or EJcommunities — have borne the
brunt of the environmental harms of
industrialization while reaping few of the
benefits. The EJ movementisaresponse
totheseinequities. It calls attention to
these historicaland ongoing harms

and advocates for policy measures

thatensure accessto clean, healthy
environmentsforall.?

The climate justice (CJ) movement
addressesthe fact that the global-
scale impacts of climate change

will be distributed unequally, with
disadvantaged communities (Who
contributed least to climate change)
bearing the greatest burden. The CJ
movement calls for climate mitigation
and adaptation measuresand loss
and damage fundstoaddress these
inequalities. Climate justice highlights
the global need for large-scale carbon
removal to address the impending
climate crisis while environmental justice
providesthe lens for considering local
impacts of project deployment.®
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Alongside emissions reductions, carbon removal is essential for
meeting climate goals. To ensure the field can grow to and maintain
gigaton scale, solutions developers must prioritize environmental
justice. Without EJ front and center, the industry risks marginalizing,
or further marginalizing, communities and reproducing harms of
the past.

In the past,companies around the world and across different
industries have sidelined communities, leaving them without a voice
in key decisions about a project’s siting and overall direction. In the
case of disadvantaged communities, including Black, Indigenous,
and other communities of coloras well as low-income communities,
thisdisenfranchisement has often occurred in tandem with
industries’ willful neglect of the environment, resulting in public
health disasters and widespread environmental contamination

that create “sacrifice zones.” Given these past experiences and the
subsequent erosion of trust,some communities and EJ advocates
are understandably wary of the carbon removal industry. They
fearthat CDR will merely perpetuate cycles of disinvestment and
disenfranchisementand deepen inequalities.

But carbon removal’s nascency means there is still time to shape
the direction of this emerging field and grow the industry in ways
thataddress environmental justice issues head on. By placing EJ
atthe centerof their business plans, carbon removal companies
can demonstrate theircommitment to learning from pastinjustices
and setthemselves on a path to scale sustainably and with societal
support. From a business strategy perspective, this means seeing
EJ not merelyasa “niceto have” butasafundamental component of
aCDRcompany’s social license — the perception that companies
operate in ways thatare credible, legitimate,and deserving of trust.
By treating EJ as a dimension of carbon removal’s social license

to operate, CDR companies can address global legacy emissions
while improving livelihoods at the local level where projects operate.
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Disadvantaged
community:

A community that suffers
from acombination of
health,economic,and
environmental burdens.
These burdensinclude

high unemployment, airand
water pollution,and poverty.

Source: Removing
Forward, Carbon180

Sacrifice zone:

A community in proximity
to pollution produced by
intensive and concentrated
industry. Due to redlining,
low property values,

and othersocial factors,
these communities have
historically consisted

of low-income and/or
BIPOC (Black, Indigenous,
and people of color)
populations.

Source: What are Sacrifice
Zones?,CHEJ

Social license:

The perception that
companies operate in ways
thatare credible, legitimate,
and deserving of trust.

Source: Does ESG really
matter —and why?, McKinsey

Sustainability



https://static1.squarespace.com/static/5b9362d89d5abb8c51d474f8/t/6115485ae47e7f00829083e1/1628784739915/Carbon180+RemovingForward.pdf
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In the long term, carbon removal must become an industry in which environmental justice is woven
intoacompany’s business model at every stage. By embedding EJ in this way, carbon removal

can beavehicle for bringing about transformative social change by not only addressing but also
redressing structural powerimbalances and historic harms. In other words, done right,carbon
removal could become a means for counteracting — rather than entrenching — systemic
environmental injustices. This is the very basis of transformative justice: spurring changesin
current structures and systems to create a more equitable and just society.*

For carbon removal to become atransformative force in society, developers will need to address at
least three different dimensions of environmental justice.

O1 Procedural justice: fairness in decision making®
Building inclusive dialogues with local communities is a crucial first step for carbon removal
developerslooking to ensure EJ considerations related to their projects are identified,
assessed,and addressed in line with community priorities. To center procedural justice
throughout a project’s entire lifecycle, developers should establish mechanisms for repeatedly
engaging communities and incorporating their feedback.

Examples of procedural justice:

» Transparentand inclusive dialogues between developers and stakeholders — especially
disadvantaged groups — to address project priorities and concerns

» Tailored plans for how to include disadvantaged groups in decision-making processes

» Proceduresand processes forincorporating community feedback into a project
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02 Distributive justice: equitable allocation of project risks, benefits,and impacts®
Distributive justice ensures that the harms and adverse impacts from carbon removal solutions
donotfall only on disadvantaged communities,and that the potential benefits of a projectare
distributed fairly.

Examples of distributive justice:

» Reduction/removal of exposure to environmental harms and hazards as well as
improvementsin local resources (e.g., airand water quality)

» Wealth redistribution and co-operative ownership models for infrastructure

» High-quality,local job creation (when and where it is desired by a community)

O3 Reparative justice: acknowledging and addressing past harms’
Many of the communities where carbon removal projects will be sited have endured significant
environmental,social,and public health harms at the hands of extractive industries. While a
baseline consideration isto ensure that projects do not introduce new harms to communities,
developers can also use carbon removal as an opportunity to redress the harms of the past.

Examples of reparative justice:
» Remediation of legacy pollution and hazards
» Repurpose legacy infrastructure

We want to emphasize that these three facets of justice are not mutually exclusive, norare
they one-off events. To truly succeed in achieving the long-term goal of transformative justice,
developerswill need to address all three in an iterative,ongoing,and holistic way.
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OUR APPROACH

Asafirst stepin oureffortsto incorporate
environmental justice into the XPRIZE

Carbon Removal, we wanted to establish
abaseline of teams’ current knowledge of
environmental justice. We provided teams

with a set of background readingstoanchor
theirunderstanding of EJ and asked them
torespondtoan EJ questionnaire as part of
their Milestone Round submission in February
2022.The questionnaire prompted teams
about the various EJ dimensions of their
projects — including existing environmental
and public health burdens, potential positive
or negative impacts on local ecosystems,and
anticipated community benefits. (A copy of the
questionnaire and the background readings can
be found in Appendices Band C, respectively.)

Once submissions were complete, XPRIZE
recruited Dr. Leah Aronowsky, a social scientist

Map of the 287 Qualified Teams from the
XPRIZE Carbon Removal Milestone Round

working atthe intersection of climate and
environmental justice, to help analyze the
responses of the 287 teams who qualified to
compete inthe Milestone Round. Meanwhile,
Carbon180 recruited a panel of four EJ
expertsand practitionersto carefully review
theresponses of the top 60 XPRIZE Carbon
Removal Milestone Round teams and provide
each with feedback to improve their plans
tointegrate EJ into their projects. Aswe
collectively reviewed the responses throughout
this process, we looked forcommon themes
including strengths and gaps in understanding,
recurring challenges,and any overarching
insightsthat could help otherearly-stage
startupsengage in equitable and just work.

In what follows, we present insights from our
questionnaire analysis and recommendations
formoving forward.®
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QUESTIONINAIRE INISICGHTS

From analyzing the Milestone EJ questionnaire responses, it’s clear that many XPRIZE
Carbon Removal teams were able to identify EJ considerations relevant to their
projects. In several cases, teams provided thoughtful responsesto the prompts we
shared. That said, we want to emphasize that many teams were not familiar with EJ as
afield of study norasocial movement,and a number of teams reported, forexample,
thatthis questionnaire was their first encounter with the concept of environmental
justice. After analyzing all of the responses, our overall takeaway is that while
teams were often able to identify a variety of EJ-related concerns and issues, they
did not always know the steps to take to address these issues.

Aswe coded and analyzed the responses, five EJ considerations stood out as recurring themes:
job creation,community engagement, fair distribution of project benefits, mitigating and managing
potential harms,and repair of past harms. We’ve organized our discussion of the questionnaire
insights around each of these five EJ considerations.

Top 5 EJ considerations reported by teams in the
XPRIZE Carbon Removal Competition (n=287)°
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EJ CONSIDERATION
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Job creation

Overthe course of ouranalysis, job creation quickly emerged as the
most frequently occurring theme. Many teams, forexample, told us
about their plansto create jobs within low-income communities,
including communities that previously relied on the fossil fuel
industry foremployment or that have seen adecline in key industries
asaresult of the effects of climate change. Additionally, several
teams were familiar with the concept of a just transition — a concept
that refers to the need to provide economic and social protections
forworkers and communities displaced by the decline of extractive
industries. This was especially true for teams that are developing
directair capture technologies and teams developing enhanced-
weathering solutions that will be sited on former mines. These teams
were enthusiastic about the opportunity to use carbon removal to
facilitate ajusttransition. We should note that teams did not always
offer details about the nature of these jobs (high- vs. low-paying,
permanentvs.temporary, etc.),although several indicated that

they plan to partner with local community colleges to develop job
training programs.

The regional workforce has suffered long-term
loss of well-paying jobs,due to the decline of coal
mining and other historically important sources of
Gf  employment Theemergence of aleading carbon ok,
sequestration technology directly provides much
needed jobs.

— XPRIZE Carbon Removal Team
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Community engagement

Community engagement was another frequent theme across responses. Teams offered a wide
range of strategies for ensuring that community voices are represented in their project. A few teams
laid out highly detailed, multi-step plans for reaching the community and soliciting theirinput on a
project’s direction. These teams were clearly thinking about community engagement as an ongoing
dialogue ratherthan a one-off event. On the opposite end of the spectrum, a few teams reported
especially passive approaches to community engagement. Forexample,one team reported

that “email questions are encouraged via our website.” The majority of teams fell somewhere in

the middle of these two extremes. Many reported that they plan to gauge and gain community
support through formal channels like Chamber of Commerce meetings, presentations to planning
commissions, orduring the permitting and licensing process. Otherteams told us that they will
conduct focus groups or market research surveys to gauge community acceptance of the project.

Outside of formal mechanisms, few teams had a sense of how to establish direct lines of
communication with local communities — a dimension of community engagement that EJ
advocates emphasize as a key step towards building durable, good-faith partnerships. We also
noticed thatteams mostly approached community engagement as something that happens only
during the project development phase, rather than over the entire lifecycle of a project (although
this may reflect the fact that many of these teams are still in the early stages of project development).
We also noticed that, for the most part, teams did not specify if or how they plan to incorporate
community feedback into their projects.

Ourconcernistoensure that local communities are regarded as partners rather
than resourcesto be exploited.

— XPRIZE Carbon Removal Team
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Fair distribution of project benefits

Another recurring priority forteams was the need to ensure a fair distribution of their project’s
benefitsand opportunities. Teams did not always elaborate on the specific benefits their projects
would provide, butamong those who did, the majority pointed to benefits related to job creation.
Many teams, forexample, described their plans to create a diverse workforce and ensure that the
Jobstheir projects create go directly to members of the local community. Others talked about the
additional neighborhood benefits like schools, libraries,and parks that new industries can bring.
Several land-based solutions teams whose projects involve biochar production talked about their
plansto sell biochar cheaply to small-scale farmers, and to provide them with training and support
tolearn howto use it properly. A few teams also noted that they plan to pursue Community Benefits
Agreements, which can help ensure the equitable development of a carbon removal project by
spelling out the different benefitsacommunity can expect to see.

We seek to ensure that potential benefits from our project are distributed

fairly across the full range of stakeholder groups, particularly those from Black,
Indigenous, and people of color (BIPOC) and low-income communities. We
will provide job opportunities to disadvantaged groups, including all necessary
training and other support.

— XPRIZE Carbon Removal Team
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Mitigation and management of potential harms

Anothertheme was the need to mitigate and manage potential harms. We encouraged teams to
think expansively about potential harms, asking them to consider the project’s energy sources and
materials, its impacts on airand water quality, biodiversity, natural resources,and more. However, the
majority of teams took what we would characterize as a relatively narrow approach to the concept

of “harm” in their responses. Forexample, many teams whose projects involve biochar production
told us about their plans for managing any harms related to biomass feedstock sourcing. Othersin
the biochar category raised the issue of land use competition — the risk of using land that might
otherwise be used for food production. Direct air capture teams talked about the need to safely
dispose of chemical solvents used to remove carbon from the air,and several oceans-based teams,
whose solutions involve modifying ocean alkalinity,acknowledged the high potential for unintended
consequences.

Beyond these specific harms related to the technical aspects of their projects, many teams reported
that they plan to “minimize the potential harms of a project” but did not offer further details about
the specific harmsthey plan totarget. There was also minimal discussion of the types of harms that
communities and EJ advocates often point to as priority concerns,such as increases in truck traffic
and airand noise pollution that can result from infrastructure expansion; environmental health
impacts like groundwater contamination; the potential for leaks or explosions; or the potential for
increased seismic activity. We also noticed a lack of discussion of public health concerns, but we
attribute thisto the nature of the questionnaire, which focused largely on environmental impacts.

We want the community to be excited about this world-changing technology
and thatwe are all on this journey to achieving net negative. At the same time, we
have to be open and make sure that we do not solve this problem and create a
new one - that may even be worse.

— XPRIZE Carbon Removal Team
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Repair of past harms

Many teams told us about the opportunities their projects present for repairing past harms.

In several cases, this opportunity is builtinto the very fabric of the company. Many enhanced
weathering solutions, for example, remediate former mining sites by using existing mine waste
products like coal ash or mine tailings as chemical inputs for mineralizing and storing carbon.
Similarly, several land-based teams reported that their projects will help clean up the industrial
waste of the meat industry by remediating contaminated soils or by converting animal waste
productsinto chemical feedstocks for sequestering carbon. Many teams are also contending
with past harmswhen it comesto an industry’s social legacy. Forexample,teams whose projects
store carbon deep underground in former oil and gas injection wells acknowledged the concerns
communities have about projects that rely on technologies typically owned and operated by the
fossil fuel industry and that have been associated with frequent methane leaks, groundwater
contamination,and otherenvironmental and public health problems.

Overall,we were heartened to learn that many teams are building projects that aim to explicitly
address past harms from the outset. Several teams are hoping to work directly with BIPOC and
low-income communities todo this,an important step in embedding reparative justice into their
projectsand redressing instead of repeating past harms.

Tailings produced by mines presentan enormous opportunity for CDR.
However,working and partnering with the mining industry raises environmental
justice concerns. The mining industry has been responsible forinnumerable
historical and ongoing injustices to local and Indigenous communities. Much
progress has been made in recent yearsto rectify previous standards of mining
practice, but plenty of work remains.

— XPRIZE Carbon Removal Team
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RECOIVIVIENIDATIONS
FOR CARBON REIVIOVAL
DEVVELOPERS

Afteranalyzing the questionnaire responses, we worked with the EJ review panel and compiled a
setof recommendations for carbon removal developers. Although these recommendations were
developed specifically for the teams competing in the XPRIZE Carbon Removal,who are largely
start-ups and early-stage project developers, we want to emphasize that they are relevant to
carbon removal projects across all stages of development. These recommendations are organized
according tothe three types of justice introduced on page 8.

Jasmine Davenport is a climate scientist, strategist, and native of Monroe,
Louisiana, whose EJ advocacy — which stretches back more than adecade —isguided

by witnessing the impacts of climate change to the Gulf Coast. She currently serveson
Carbon180’senvironmental justice advisory council and concentrates her attention on ways

toincorporate EJ in the early stages of CDR.

Naadiya Hutchinson hasserved asthe Communications Lead on the Circle of
Wise Counsel for the Black Yield Institute, which focuses on achieving Black Land and Food
Sovereignty through community empowerment and political education. Naadiya earned her
Masters of Health Science from the Johns Hopkins School of Public Health in Environmental
Health, where she focused on environmental justice and gentrification.

Seema Kakade Asdirectorof the University of Maryland’s Environmental Law Clinic.
Seema guides student attorneys in providing legal support,advice,and representation to
avariety of non-profit organizations and community groups. Most of her work focuses on

a L environmental justice issues permit violations at both the State and Federal level,and public
health and natural resource protections.

Simon Nicholson isan academic who co-created and leads the Institute for Carbon
Removal Law and Policy at American University, which assesses how we can characterize
and create sustainable carbon removal. Alongside a range of partners, the Institute designs
and develops opportunities foropen dialogue and co-learning between EJ organizations
and communities and representatives from the federal government, private sector,and
mainstream environmental NGOs.
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PROCEDURAL JUSTICE

Meaningful [dlgelef=leMIEIBR o=l involves thinking about local
communities as partners throughout the entire life cycle ofa

project. It requires developers to create avenues for transparent,
equitable,and inclusive dialogues that afford communities the
powerto shape carbon removal development and deployment.

Asdiscussed in section 5, we found that many teams were
planning to prioritize community engagement. However, they
tended to think about community engagement as a one-off event
ratherthan an ongoing conversation. They were also unsure about
how to establish direct lines of communication with communities
or how to effectively incorporate community feedback.

Given these findings, we recommend that carbon removal
developers:

O1 Approach community engagement as a process of
co-learning. Community engagementis about more
than simply convincing acommunity of a project’s
benefits. Rather, itisa process of co-learning between

the community and the company. Project developers
should aim for relationships of mutual respect, where the
projectteam isengaging with community partnersina
way that prioritizes true learning, listening,and educating
inorder to incorporate community suggestions and
address needs.

Procedural justice:
Fairnessin decision-

making processes.

Source: Procedural Justice
Yale Law School



https://law.yale.edu/justice-collaboratory/procedural-justice
https://law.yale.edu/justice-collaboratory/procedural-justice

02 Develop strategies for reaching communities directly. To have meaningful engagement,
developers need to understand who the community is and the best ways to ensure that
amajority of its members are being engaged. Because communities have deep knowledge
abouttheirlocal history, culture,and environment, they can serve as valuable resources to
ensure project developers truly understand and address community concerns. In practical
terms,companies can make direct inroads with communities by hiring a member of the local
community to serve as a mediatorand community liaison, and by establishing
partnerships with local EJ advocacy groups and nonprofits who are familiar with the
concernsand past harms that the community has faced. As part of these partnerships,
companies should be prepared to pay fair wages or offer other faircompensation for these
groups’ time and expertise. Understanding the makeup of the community, determining what
the community needs from you before telling them what you require of them, and ensuring
the interests of the whole community are represented are all considerations that should be
included in strategies forengagement.

O3 Develop acommunity engagement strategy that includes continuous consultation
throughout the lifecycle of the project. Early-stage decisions about a project’s
siting, design, conceptualization,and development are exactly the right time to
begin building relationships with those who will be impacted by the project at scale.
A community engagement plan can ensure that frequent and productive dialogues
continuetooccur.

A community engagement plan should outline:

» how stakeholders will be identified;

» how they will be involved in decision-making processes throughout the project life cycle;

» how community feedback will be incorporated into project design,implementation,and
maintenance;

» plansforcommunity accesstodataon projectimpacts;

» atimeline forwhen community consultation will happen.
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In “Setting DAC on Track: Strategies for Hub Implementation,” Carbon180 published a
set of community engagement guidelines for integrating fair decision making into the
Regional DAC Hubs program.t® We have adapted them here to apply to all carbon removal
project types.

Community engagement meetings should be:

» convened at every project stage (i.e., feasibility, basic engineering, inception, early
deployment, construction, operation and maintenance, and closure)

» accessible based on local needs and contexts (e.g., transportation services,
childcare needs,and language access)

» opentothe public (information on meeting times, locations, and topics made
widely available through local media and government websites)

» targetedtolocal communities using proactive outreach efforts

» conducted using ademocratic process to capture community sentimentsand
approval of projectimplementation

» transparentand honest about potential risks, benefits,and gaps in data.

Forcarbon removal companies based in the United States, the Department of Energy’s
“Community and Stakeholder Engagement Plan” provides additional guidance on how
project developers can engage communities in ways that advance equity, justice,and
inclusion.tt

Forcompanies engaging with Indigenous communities, the UN Declaration on the
Rights of Indigenous Peoples stipulates that companies must obtain Free, Prior,and
Informed Consent (FPIC) from Indigenous communities before beginning any projects
on Indigenous land. FPIC also stipulates that Indigenous communities have aright to
negotiate with developers about the design, implementation,and evaluation of a project
toensure thatthey can participate fully in decisions thatimpact theircommunities.*




O4% Explore mechanisms for formalizing environmental justice
within the company. Because carbon removal developersare
nottypically expertsin EJ,it’simportant that they hire others who
areversed inthese issues. This could take the form of a dedicated
EJ staff position, a steering committee, oran EJ advisory council.
Ideally these experts would already have arelationship to the
communities relevant to the project. Their role would be to help
incorporate environmental justice into all aspects of project
design and developmentand to hold developers accountable.
They could also work internally to support efforts toimprove

- diversity, equity, inclusion, and belonging (DEIB) policies in the

workplace.

ltisimportant that project developers
understand that community engagement
goes beyond education and taking in
questions at the very beginning of a project;
ﬁﬁ community engagementinvolves the project’s ”
entire life cycle. Community engagement
mustinvolve an iterative process of integrating
community feedback that goes beyond just

listening.

—Naadiya Hutchinson
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https://collectivehealth.com/blog/insights/what-is-deib-a-short-guide-for-employers/#:~:text=What%20Does%20DEIB%20Stand%20For,drive%20sustainable%20growth%20and%20innovation.
https://collectivehealth.com/blog/insights/what-is-deib-a-short-guide-for-employers/#:~:text=What%20Does%20DEIB%20Stand%20For,drive%20sustainable%20growth%20and%20innovation.

DISTRIBUTIVE JUSTICE

All carbon removal projects will come with their own set of
tradeoffs. Transparency around these potential harmsand
benefits is therefore key to embedding environmental justice in
aproject.

Asdiscussed in the Questionnaire Insights section, teams

S Lo . Distributive justice:
grasped the concept of [e[SiglelEYPSilefsland understood . .
Equitable allocation of
therole it could play in their projects. However, teams tended resources, risks,impacts,

toemphasize the benefits of their projects,and gave less and benefits across society.
consideration to the potential harms or risks. Teams also tended to EOUFCEIW

amon .&Favor, C.
equate “project benefits” exclusively with job creation.

VAL + CARBON180


https://plato.stanford.edu/entries/justice-distributive/
https://plato.stanford.edu/entries/justice-distributive/

With these distributive justice-related findings in mind, we recommend that carbon removal
developers:

O1 Betransparent about the potential risks of a project. Understand the past injustices and
harms communities have experienced. Developers should be aware of past injustices that
communities have faced at the hands of industry. These can include social harms — such as
unfulfilled promises about the economic opportunities an industry will bring, treaties
ignored, and other types of trust-breaking violations or crimes — and environmental harms,
like contamination of natural resources and high levels of pollution that have caused multiple,
ongoing public health crises. Sensitivity to these past wrongdoings is crucial for building
trusting relationships with local communities. On a practical level, this means having a
baseline understanding of a potential host community’s environmental and public health
burdens that should be taken into account when deciding whether a project should
besited ina particularlocation.

O2 Develop strategies for reaching communities directly. Design projects that prioritize
repairing past harms. The project design and planning stages are key moments for identifying
opportunities to repair past harms. Some carbon removal projects currently in
development, forexample, propose to repurpose or rebuild legacy infrastructure. Other
projects remove existing pollutants like coal ash, mine tailings,and agricultural waste as part of
the carbon removal process. These kinds of projects present built-in opportunities to right
the wrongs of the past by actively remediating legacy industrial pollution. Keeping in mind the
history of broken promises and other past social harms, developers should also ensure that all
formalized agreements, regulations,and treaties are upheld and metto the fullest extent.

Working directly with communities can help determine whether job creation would be
received as a benefitand, if so, what high-quality job creation should look like. This process
should also clearly outline the type and number of jobs that can be created throughout the
lifecycle of a project — from construction to operation to eventual site closure. This will allow
community members to understand the skills required for different job opportunities and the
timeline for when these jobs will become available.

O3 Create acustomized workforce development plan. Once developers have established that

job creation is something the community desires, they should conduct their own research and
engage with the community to identify any existing workforce needs. They should also work
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to identify potential barriers to accessing high-quality

carbon removal jobs. These barriers could include reliable
transportation to skills development centers, potential
childcare needs,and so forth. Developers should also consider
partnering with job training initiatives, apprenticeship
programs, local community colleges, or othertrade schoolsto
supportskillsdevelopment and create local hiring
opportunities.

0% Putformal agreements into place to codify agreed-upon
benefits. A key component of gaining and maintaining
community trustis putting formal agreements into place and
following through on commitments. Project labor agreements
and community benefitagreements are a few examples of
formal, legally-binding agreements that can ensure project
benefits are actualized and distributed as discussed.

These agreements can also outline enforceable mechanisms
foraccountability and oversight,as well as requirements

for project monitoring. Additionally, these provisions
caninclude parameters around local hiring percentages,
prevailing wage rates,and other worker rightsand
protections that can support high-quality local job creation.

Many of the teams took acommitment to EJ to mean
the need foremployment opportunities for historically
marginalized communities. While this may be true,
embracing EJ isabout more than a set of boxes to check.
Rather,the pointis to work to recognize the social and
political relationsin play in a given location, to make
surethatthe projectdoesn’tjust repeat old mistakes
orentrench current inequities,and instead works to

the benefit —to the degree possible — of those who
have historically suffered the worst impacts of industrial
development and other polluting practices.

! —Simon Nicholson

=<
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Project labor agreement:
A collective bargaining
agreement between
building trade unionsand
contractors. ltgoverns
termsand conditions

of employment forall
craft workers (unionand
nonunion)on aconstruction
project. It protects
taxpayers by eliminating
costly delays due to labor
conflicts orshortages of
skilled workers.

Source: Project Labor
Agreements, AFL-CIO

Community benefit
agreement:

Alegal agreement between
community benefit
groups and developers,
stipulating the benefitsa
developeragrees tofund
orfurnish inexchange
forcommunity support
of a project. Benefits can
include commitments

to hiredirectlyfroma
community, contributions
toeconomictrustfunds,
local workforce training
guarantees,and more.

Source: Community Benefit
Agreement (CBA) Toolkit,

Department of Energy



https://aflcio.org/what-unions-do/empower-workers/project-labor-agreements
https://aflcio.org/what-unions-do/empower-workers/project-labor-agreements
https://www.energy.gov/diversity/community-benefit-agreement-cba-toolkit
https://www.energy.gov/diversity/community-benefit-agreement-cba-toolkit
https://www.energy.gov/diversity/community-benefit-agreement-cba-toolkit

REPARATIVEJUSTICE

As companies work to mitigate and manage the potential
environmental harms their projects might cause, they can also
take stepsto scale the carbon removal industry in ways that right
the wrongs of the past.

Many of the teams understood the unique role that carbon
removal can play in repairing past harms. CDR developers
themselves may not have caused the harms felt by communities,
but taking good-faith steps to address them will help build the
trustthatis necessary for successful project deployment.

The following recommendations aim to broaden carbon

y : removal developers’ understanding of [SeEICINEIPReE and its
Repairing previous harms . . _ _ :
committed through interconnectedness with the other justice types mentioned above.

violationsand crimes.

Reparative justice:

Source: Digging deep
corporate liability, EJOLT

8 J /

I

x ’,



http://www.ejolt.org/wordpress/wp-content/uploads/2013/10/131007_EJOLT09-final-Low-resolution.pdf
http://www.ejolt.org/wordpress/wp-content/uploads/2013/10/131007_EJOLT09-final-Low-resolution.pdf

O1 Understand the past injustices and harms communities have experienced. Developers
should be aware of past injustices that communities have faced at the hands of industry.
These caninclude social harms — such as unfulfilled promises about the economic
opportunities an industry will bring, treaties ignored,and other types of trust-breaking
violations or crimes — and environmental harms, like contamination of natural resources and
high levels of pollution that have caused multiple,ongoing public health crises. Sensitivity to
these past wrongdoings s crucial for building trusting relationships with local communities.
Onapractical level, this means having a baseline understanding of a potential host
community’s environmental and public health burdens that should be taken into account
when deciding whether a project should be sited in a particular location.

O2 Design projects that prioritize repairing past harms. The project design and planning
stages are key moments for identifying opportunities to repair past harms. Some carbon
removal projects currently in development, forexample, propose to repurpose or rebuild
legacy infrastructure. Other projects remove existing pollutants like coal ash, mine tailings,
and agricultural waste as part of the carbon removal process. These kinds of projects present
built-in opportunities to right the wrongs of the past by actively remediating legacy industrial
pollution. Keeping in mind the history of broken promises and other past social harms,
developers should also ensure that all formalized agreements, regulations,and treaties are
upheld and metto the fullest extent.

| foresee tremendous opportunity in CDR and environmental justice. The
vast majority of teams have very little environmental pollution as output.In
addition, many are trying to actually remove existing pollutants, like asbestos,
oragricultural waste. Moreover, many teams are focused on local hiring,
community economic development,and affordability issues — all which have
strong potential to be successful if done carefully and thoughtfully.

—Seema Kakade
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CONCLUSION

EJ considerations should be addressed at all stages of the carbon removal project development
process. Even companies just starting out can take steps today to center EJ in their business plans.
Not only will prioritizing EJ help build resilience by scaling projects in away that is sustainable,
durable,and supported by communities, it will also ensure that companies are meeting the growing
demand forequitable climate action. An environmentally just carbon removal industry can play
amajorrole in effortsto bring about the transformational societal change necessary to meet the
urgency of the climate crisis.

Ourresearch taught usthat carbon removal developers are often eagerto identify a variety

of EJ-related concernsand issues, but they do not always know the practical steps to take to
meaningfully address them. Our hope is that this reportis a first step in providing guidance and
actionable next steps for the carbon removal community.

Asaconcluding call to action,we encourage others to develop additional resources and tools

for projectdevelopers,and for developersto share learnings as they pursue just carbon removal
developmentand deployment. Working together, the field can ensure carbon removal reaches

its full potential as a climate solution that redresses past harms while realizing environmental and
community benefits. The time is now to ensure that the carbon removal industry doesn’t scale up in
avacuum, but rather recognizes how interconnected it will be with other industries, people,and the
environment.

When we talk about environmentally just CDR technologies, we have to make
sure that we are thinking about everything and everyone that goes into the
project. Thisincludes, butis not limited to: the people, policies, processes,
communication, transparency, impacts (environmental, health, economic, and
more),and decision-making.

| .
1 — Jasmine Davenport
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APPENDIX A:
TEAMNMDEIVIOGCGRAPHICS

The $100 million XPRIZE Carbon Removal was launched in April 2021 with support from
the Musk Foundation. Since then, over 1,100 teams have registered for the competition.
In February 2022, XPRIZE received hundreds of submissions in consideration forthe $15
million Milestone Awards.

The submission requirements for the Milestone Awards were extensive. In addition to the

EJ questionnaire discussed throughout this report, teams were asked to describe their
proposal fora 1,000 ton/year carbon removal project,demonstrate a key component of their
carbon removal solution, estimate cost at gigaton/year scale,and make a case for scaling to
megaton/year capacity.

70 expertreviewers from around the world screened the proposals for eligibility and scientific
validity and identified 287 qualified teams whose applications were complete and in scope.

In addition to the 15 milestone winners who were awarded $1 million each, XPRIZE published
the names of the top 60 ranked teams from this review process to provide special recognition
fortheirachievementsto date.

Afterthe Milestone Round concluded, the competition completely reset. Any team is eligible
towin whetherthey participated in the Milestone Round or not,and registration is still open
forany team interested in joining the competition. The grand prize winner ($50 million) and
runners up ($30 million to be distributed among up to three teams) will be announced on
Earth Day 2025.
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Title?

Milestone Award Round Teams Primary Solution Track (self- reported)

OCEAN:
Algae, kelp

51117.8%

LAND:
Trees, soll, plants
AIR:

130 | 45.3%
Directaircapture
86 | 30.0%

ROCKS:
Mineralization

2017.0%

Milestone Award Round Teams Technology Readiness Level (TRL) (self- reported)
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APPENDIX B:

MILESTONE ROUND
ENVIRONIVIENTAL JUSTICE
QUESTIONNAIRE

Overview

Environmental Justice (EJ) is a critical component of climate innovations and solutions. Historically,
issues of equity and justice have been considered very late in the lifecycle of a project, if at all.
Experience in many industries and communities has shown that this leads to worse outcomes for
solution developers and local communities. In an effort to establish a more productive conversation
around EJand CDR, we are introducing equity and justice considerations earlier in the development
cycle of new solutions, so that issues can be identified and addressed well before projects are
implemented. We understand that many solution developers are not experts in EJ —thatiswhy

we see this process as one of learning and exploration. Judges will have access to these questions
and toyourresponses, but they will not be used forthe Phase 1 Milestone Award submissions to
eitheraward or eliminate any team from the competition at this stage. XPRIZE will then work with
Carbon180 to refine the requirements for EJ considerations in Phase 2.

Overthe course of XPRIZE Carbon Removal, the collective dataand experience of the teams
competing in the prize will be analyzed by a panel of EJ advocates organized by Carbon180. The
learnings from these experiences will be published for the benefit of the CDR community. All data
collected on this form will be aggregated and anonymized in any analysis.

Reading Materials

Please familiarize yourself with the resources on thislist,and fill in this questionnaire with these
materialsin mind.
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Project Description

01 Provide an overview of yourdemonstration project forthe XPRIZE Carbon Removal.
(200 words)

Project Location

02 Where will your XPRIZE Carbon Removal demonstration project occur? Why did you
choose the project location that you did foryour CDR Project? Have you already started
work at thislocation, or have your plans for this location been finalized? (100 words)

Demographic Information

03 Whatare the demographics of the populations in the areas local to your demonstration
project? What percentage are low income (X% below poverty line)? (100 words)

04 What existing environmental burdens have been identified in the local region of your
proposed project? (100 words)

Legacy Pollution Analysis

05 How have you considered relevant public health data concerning the potential for
exposure to human health and environmental hazards? Specific to the region you
identified in question 1,are there any historical patterns of exposure to environmental
hazards,to the extent such information is reasonably available? (200 words)

Environmental Sustainability

06 Foryourdemonstration project, what are the local environmental impacts from your
project (including from your sources of energy and materials) on air and water quality,
aswell as biodiversity or other natural resources? Thinking ahead to the full deployment
of yoursolution up to gigaton scale, how do the impacts change or grow as you move to
gigatonscale?

a.What are the negative environmental impacts? (200 words)

b. What are the positive environmental impacts (aside from CO, removal itself)? (200 words)

07 What steps will you take to ensure that voices from the communities in which you are
building projects are represented in a way that ensures their concerns are being met?
(200 words)
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Quantitative Assessment
08 Based on the provided EJ reading materials (see link above), discuss what you think are the

mostimportant EJ considerations foryour project. (200 words)

09 Please rate your level of concern (on ascale of 1 - 4) for each of the following issues as they
relate to your project. Your selections will be used for research purposes only.

1-notconcernedatall 3-somewhat concerned
2-mostly notconcerned 4 -veryconcerned

a. Moral hazard - the perception that the development of your CDR solution lessens or
eliminates the urgency and need to reduce current GHG emissions.

b. Involvement of the oiland gas industry -any investments or ties to companies that
participate in oiland gas

¢. Expansion of infrastructure (such as transportation pipelines or truck traffic)

d. Land use competition (such as growing food, siting renewable energy, preserving
biodiversity,and timber harvesting,among others)

e. Environmental health (such as groundwater contamination or seismic activity)

f. Workforce development - making sure good-paying, local jobs are readily available for
community members

g. Otherlssues of Concern (free entry)
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APPENDIX C:

XPRIZE CARBON REIVIOVAL
MILESTONE ROUND ENVIRONIVIENTAL
JUSTICE READINIC VIATERIALS

The following resources provide information to help ground XPRIZE Carbon Removal project proposalsin
environmental justice.

Removing Forward — Executive Summary

This 2021 report from Carbon180 provides policy recommendations for stronger dialogue and action on
carbon removal and EJ. The reportadvocates forimplementing justice-oriented policies that support the
wide, safe,and fair development and deployment of carbon removal solutions that improve the well-being of
communities. Full report here.

Environmental justice, explained

This 2016 video from Grist provides an overview of the inequitable harms caused and persisted by pollution
and climate change.

Environmental Justice: A Changing Landscape for Virginia Developers

This 2020 article by Woods Rogers, a Virginia law firm, discusses how Virginia is changing the legal and
regulatory landscape as it pertains to environmental justice. It specifically proposes ways real estate
developers can prioritize EJ in their projects.

Environmental Justice, Just Transition, and a Low-Carbon Future for California

This 2020 article in the Environmental Law Reporter analyzes the challenges and opportunities of rapid
decarbonization as surveyed through a community-informed research project. Interviews, case studies,and
original data analysis establish a framework for just transition policy development separated into four pillars:
strong governmental support,dedicated funding streams, diverse and strong coalitions,and economic
diversification.

Carbon removal can and must be part of the climate justice agenda

This 2021 op-ed in The Hill from Carbon180 policy advisor Vanessa Suarez discusses environmental justice
concernsaround carbon removal and how to integrate them into the scale-up of solutions.
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https://static1.squarespace.com/static/5b9362d89d5abb8c51d474f8/t/611490c15e8d44234ff39ec2/1628737918984/Carbon180+RemovingForward+ExecSummary.pdf
https://www.youtube.com/watch?v=dREtXUij6_c
https://www.jdsupra.com/legalnews/environmental-justice-a-changing-3871591/
https://www.researchgate.net/publication/339749958_Environmental_Justice_Just_Transition_and_a_Low-Carbon_Future_for_California
https://thehill.com/opinion/energy-environment/555267-carbon-removal-can-and-must-be-part-of-the-climate-justice-agenda/
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Formore on the policy dimensions of carbon removal and environmental justice, see Carbon180.(2021). Removing Forward: Centering Equity and Justice ina Carbon-Removing Future.
https://carbon180.org/s/Carbon180-RemovingForward.pdf

The literature on environmental justice is vast. For an introduction to some of the key concepts and concerns, see Carder, E. F.(n.d.). The American Environmental Justice Movement. Internet
Encyclopedia of Philosophy. https://iep.utm.edu/enviro-j
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Fuels: Why Net Zero Is Not Enough. Verso.

The Justice Collaboratory. (n.d.). Procedural Justice. Yale Law School. https://law.yale.edu/justice-collaboratory/procedural-justice

Lamont,J., & Favor,C.(2017). Distributive Justice. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy (Winter 2017). Metaphysics Research Lab, Stanford University. https://plato.
stanford.edu/archives/win2017/entries/justice-distributive

Greyl, L.etal.(2013). Digging deep corporate liability. Environmental Justice strategies in the world of oil. EJOLT Report No. 9. http://www.ejolt.org/wordpress/wp-content

uploads/2013/10/131007_EJOLT09-final-Low-resolution.pdf

The recommendations are informed by our questionnaire analysis, and were developed using input from the EJ Review Panel.

The coding process did not take into account the breadth or depth of a team’s response. For example, ateam may have reported that they plan to minimize the project’s potential environmental
harms without offering details on the specific kinds of environmental harms they were concerned about. Another team may have provided a discussion of the specific environmental harms they
are concerned about. For coding purposes, both responses were counted in the “minimize potential environmental or social harms” category.

Carbon180.(2022). Setting DAC On Track: Strategies for Hub Implementation. https://static1 squarespace.com/static/5b9362d89d5abb8c51d474{8/t/6261d1890b76863f1047a
2dd/1650577901659/Carbon180-SettingDAConTrack.pdf

Department of Energy Office of Fossil Energy and Carbon Management. (2022). Creating a Community and Stakeholder Plan. https://www.energy.gov/sites/default/files/2022-08,
Creating%20a%20Community%20and%20Stakeholder%20Engagement%20Plan_8.2.22.pdf

Food and Agriculture Association of the United Nations. (2106). Free Prior and Informed Consent — An Indigenous Peoples’ right and agood practice for local communities. https://www.
fao.org/3/i6190e/i6190e.pdf. Developers should also be aware of the concerns that Indigenous communities have raised around CDR and consent. See Whyte, K. P.(2018). Indigeneity in
Geoengineering Discourses: Some Considerations. Ethics, Policy & Environment, 21(3),289-307. https://doi.org/10.1080/21550085.2018.1562529
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