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Foreword

At Meta, our commitment to reach net-zero
emissions across our value chain in 2030 is the
north star in our work to address climate change
and operate sustainably. Meeting this goal entails
decarbonization of every aspect of our business,
from the responsible construction of our data
centers to the computational efficiency of the
code running our platforms. For any residual
emissions, we rely on carbon removal projects

to reach net zero.

While our carbon-focused commitment is an easily
measured and time-bound goal, we acknowledge
that carbon is just one lens of the multi-faceted
nature of the climate crisis. As we engage with the
voluntary carbon market, we see an opportunity
to address climate beyond carbon mitigation
alone. Carbon removal projects can be designed
to support the ecosystem health of a region

by restoring native species and biodiversity in
degraded landscapes. Ecological restoration can
have cascading socioeconomic benefits for people

that live in these landscapes, and the resulting

benefits for people and nature can reinforce the
sustained climate impacts of a well-designed
project. For Meta, the opportunity to maximize
positive environmental and social impacts through
our carbon removal program connects our net-zero
work to our broader mission to help communities

and ecosystems thrive.

We are thrilled to have worked with Carbon Direct in
this effort to identify and promote more ecological
restoration in the voluntary carbon market. The
climate and biodiversity crises are interlinked, and
this study provides key recommendations on how
to use carbon market finance to address both. We
hope buyers and project implementers will use
these findings to increase the number and quality of
carbon projects that effectively prioritize ecological
restoration, and we look forward to continuing to

partner with many of you to reach that goal.

N Meta
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Executive summary

Buyers in the voluntary carbon market (VCM)
increasingly seek out high-quality projects that
provide biodiversity and ecological restoration
benefits beyond climate change mitigation. These
projects promote biodiverse, climate-stable, and
adaptable ecosystems, both directly and indirectly.
However, finding these projects can be challenging.
Not all nature-based VCM projects are suited

to optimize for both carbon sequestration and
ecological restoration. While stand-out projects
exist today that advance these dual objectives,
relatively few projects meet this bar. This report
explores that intersectionality and the state of
ecological restoration in the VCM today, and
identifies opportunities to unlock more of these

projects in the carbon market.

For the purposes of this assessment, ecological
restoration is defined as the process of assisting the
recovery of an ecosystem that has been degraded,
damaged, or destroyed. While ecological restoration
can take many forms, the recommendations
provided here focus on projects that support
biodiverse native-species habitats. Biodiversity,

or living variation, is a key factor underpinning

the long-term functionality and maintenance of
ecosystem services and processes, and their ability
to adapt to pressures and changes, such as climate
change. Consequently, this report uses biodiversity

as a proxy for native-species restoration.

While some degree of ecological restoration is
common within nature-based carbon projects,
carbon market finance does not always facilitate
restoration to the fullest extent possible and
grassroots restoration organizations struggle to
adapt to carbon markets. Specifically, there is
significant room for improvement across many
projects that plant forests where they currently do
not exist, which is not always the best solution for
climate or ecosystems. For example, some projects
seek to plant trees in areas that were previously
savannahs, mudflats, or other landscape types
rather than restoring native ecosystems. Projects
focused on restoring ecosystems to their prior
states tend to result in greater accumulation of
carbon over time, and in more resilient landscapes.
Only 41% of afforestation, reforestation, and
revegetation (ARR) projects reviewed for this report
rely on a site-appropriate mix of species, and only
35% restore native ecosystems (i.e., the ecosystem

that existed prior to degradation).

oY%

of ARR projects reviewed
for this report restore
native ecosystems.
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The scarcity of ecological restoration projects in the

VCM arises from four critical barriers:

1. Time and cost: Restoration-oriented
approaches often generate credits more
slowly and are currently more expensive than

alternatives.

2. Risk: Restoration can be complex to implement
with failure rates sometimes higher than
alternatives. Consequently, restoration is often

less bankable.

3. Scale: Restoration is highly site-specific and
often best initiated at a local scale. However, a
focus on the local can restrict implementation
at larger scales, contributing to relatively higher
pricing—smaller-scale projects typically cost

more per tonne of carbon.

4. Misaligned priorities: Ecological restoration
is multifaceted and involves balancing the
priorities of nature and people within a
landscape, an approach that may generate
carbon credits on a slower timeline than

projects focused primarily on carbon.

Nevertheless, buyer demand is motivating an
increase in the number of carbon projects that
prioritize biodiverse native-species habitats and
ecosystem functionality. Some of the current
challenges these projects face are structural and
entrenched. However, others can be addressed
with the help of informed buyers, implementers,

registries, financiers, and other market participants.

As discussed in the final section of this paper,
recommended actions to encourage more ecological

restoration in the VCM include:

1. Signaling clear buyer demand for

ecological restoration projects

2. Mixing restoration-oriented and
traditional approaches in innovative

project designs
3. Building the “missing middle”
between local implementers

and buyers

4. Adapting rules that govern
carbon projects to promote more

restoration

5. Using de-risking tools such as
blended finance vehicles

Unlocking opportunities to promote
biodiverse native-species restoration
in VCM projects could help realize
the potential of carbon nance to
meet global climate mitigation goals
while also supporting bene ts that
are critical for ensuring a healthy and
productive planet.

§ Carbon Direct
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Scarcity of ecological
restoration projects in the
voluntary carbon market

Ecological restoration is

the ‘process of assisting the
recovery of an ecosystem
that has been degraded,
damaged, or destroyed.’

— Gannetal. 2019!

The voluntary carbon market (VCM) helps private
actors secure carbon credits to meet their carbon
management targets. Each credit represents the
reduction, removal, or avoidance of one metric
tonne of greenhouse gas emissions, or their
equivalent in carbon dioxide. Carbon credits can

be a component of reaching an organization’s
net-zero emissions targets or other climate impact
goals. Increasingly, buyers also seek to purchase
carbon credits that deliver broader benefits, such
as promoting biodiversity by protecting or restoring
biodiverse native-species ecosystems. High-quality

projects that meet these multifaceted requirements

can be difficult to find, and current project protocols
are not designed to monitor a project’s broader
ecosystem impacts beyond carbon storage and

sequestration.

These difficulties raise questions such as:

e Is the VCM set up to accommodate both carbon

and restoration goals?

= If so, how can buyers signal demand for and

facilitate projects that pursue these dual goals?

< What are the barriers to ecological restoration in
the VCM?

= What are the opportunities for ecological

restoration in the VCM?

This report explores the intersecting priorities

of carbon projects and ecological restoration.

It examines barriers to and opportunities for
promoting ecological restoration projects in the
VCM from the perspective of ensuring quality and
credibility, with a particular focus on the buyer’s
perspective. For the purposes of this report,

ecological restoration is broadly defined as activities

1. Gann GD, McDonald T, Walder B, Aronson J, Nelson CR, Jonson J, Hallett JG, Eisenberg C, Guariguata MR, Liu J, et al. 2019. International principles and
standards for the practice of ecological restoration. Second edition. Restoration Ecology. 27(S1):S1-S46. doi:10.1111/rec.13035.
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that further the recovery of degraded or damaged
ecosystems toward a more ecologically and socially
functional state. In this analysis, biodiversity

uplift and protection, which are key factors
underpinning ecosystem function, are used

as proxies for restoration activities leading to

ecosystem recovery.? 3

The conclusions resulting from this analysis are
complex—while many carbon projects support
elements of ecological restoration, carbon
management, resilience, and biodiversity, they do
not always align with the priorities and incentives
for project design in the VCM (table 1). Buyer
understanding of different drivers between

carbon and biodiversity is key to making informed
purchase decisions and prioritizing these project
types. Carbon storage and sequestration are
ecosystem services distinct from biodiversity uplift
and protection. Carbon projects are designed

to promote carbon storage and sequestration,
although high-quality projects must, at a minimum,
prevent harms to ecosystems and biodiversity.

While biodiversity uplift and climate change

2. Gann GD, et al. 2019. International principles and standards.

mitigation are inextricably linked at a global scale,
carbon and biodiversity cannot always both be
maximized in project design. Plantation forests, for
example, are well-documented as sequestering
carbon more rapidly and with more potential to
scale than ecological restoration.* A buyer or
developer prioritizing carbon first may choose to
pursue this type of intervention (remaining satisfied
that no ecosystem harm has been done). Diverse
native-species plantings, on the other hand, can
sequester more carbon in the long-term and will
have an improved capacity to adapt and respond

to stressors, such as climate change.® Each of
these project types has an important role to play in
climate mitigation. Understanding these nuances
and accounting for their responsible and strategic
deployment will be key to meeting global climate
and biodiversity goals.® Demand signals from buyers
are helpful for spurring nature-based projects that
support ecological restoration and offer high-quality
carbon credits, but buyers need to be prepared to
pay more for these types of projects and be willing

to support projects on potentially longer timelines.

3. Di Sacco A, Hardwick KA, Blakesley D, Brancalion PHS, Breman E, Cecilio Rebola L, Chomba S, Dixon K, Elliott S, Ruyonga G, et al. 2021. Ten golden
rules for reforestation to optimize carbon sequestration, biodiversity recovery and livelihood benefits. Global Change Biology. 27(7):1328-1348. doi:10.1111/

acb.15498.

4. Bukoski JJ, Cook-Patton SC, Melikov C, Ban H, Chen JL, Goldman ED, Harris NL, Potts MD. 2022. Rates and drivers of aboveground carbon accumulation
in global monoculture plantation forests. Nat Commun. 13(1):4206. doi:10.1038/s41467-022-31380-7.

5. Yang Y, Tilman D, Furey G, Lehman C. 2019. Soil carbon sequestration accelerated by restoration of grassland biodiversity. Nat Commun. 10(1):718.

doi:10.1038/s41467-019-08636-w.

6. Ellis PW, Page AM, Wood S, Fargione J, Masuda YJ, Carrasco Denney V, Moore C, Kroeger T, Griscom B, Sanderman J, Atleo T. 2024. The principles of
natural climate solutions. Nature Commun. 15(1):547. doi:10.1038/s41467-023-44425-2.
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Table 1. Key characteristics and points of divergence between nature-based
projects prioritizing carbon and those prioritizing ecological restoration

__

Targets and
commitments

Units of
exchange

Crediting and
accounting

Scale

Claims

Credits from carbon projects are often
used to mitigate residual emissions as
part of net-zero or other climate-related
targets.

Carbon credits are generally treated
as fungible.

Myriad protocols and accounting methods
exist for carbon projects, but there are
some points of convergence such as

the use of global warming potential
equivalencies.

Nature-based carbon projects can be
cost-effective and successful at scale.
Currently, the majority of such projects
focus on restoring low numbers of
species, such as in commercial
monoculture timber plantations.

While the quality of implementation
varies, the outcomes of a carbon removal
project—stored metric tonnes of carbon
dioxide over a defined period of time—
are accepted and largely verifiable.

Companies are increasingly developing
biodiversity and nature-positive
commitments that may intersect with
carbon goals. While some carbon projects
encompass these types of nature-positive
commitments, restoration goals are less
frequently accompanied by measurable,
time-bound targets.

Restoration outcomes are hyperlocal
and site specific. They are not currently
fungible and are difficult to measure.

Restoration is complex. Measuring
outcomes depends on a variety of
factors underpinned by the goals of the
intervention, which can be difficult to
translate across geographies and projects.
Project goals will determine the facets

of biodiversity that should be monitored
(e.g., taxonomic or functional). Project-
specific complexities mean that crediting
approaches are less standardized than
those in the carbon space.

Restoration targeting multi-species
outcomes and specific habitat goals is
highly site specific, can be expensive,

and is often most effective at small scales.

Expansive restoration claims are hard to
make credibly—clearly documenting gains
in ecosystem recovery requires monitoring
and measurement over a long time frame,
and metrics and methodologies can be
variable across projects and geographies.

§ Carbon Direct

Opportunities for Ecological Restoration in the Voluntary Carbon Market 8


http://carbon-direct.com

Ecological restoration as
an element of the voluntary

carbon market

Ecological restoration is increasingly recognized
as critical to global climate change mitigation
because of the role it can play in recovering
degraded lands and promoting resilient and
productive landscapes.” 8 The need for restoration
is highlighted by major international efforts to
secure commitments and pledges such as the
Bonn Challenge, 1t.org, the African Forest
Landscape Restoration Initiative, and the United
Nations Decade on Ecosystem Restoration.® 10112

Corporates and organizations with multifaceted

climate commitments that speak to these goals may

seek to combine carbon and ecological restoration

targets in the context of VCM purchases.

Broadly, elements of ecological restoration are
evident in many nature-based projects in the VCM.
These elements can include reducing disturbances

and chemical inputs. However, high-quality project

design and measurable outcomes from both a
carbon and restoration perspective can sometimes
be difficult to reconcile. Restoration projects set
targets and measure progress against a reference
model. In this context, a reference model is based
on an educated assumption of what the intact
ecosystem would look like. Importantly, reference
models are not static.'®* Ecosystems are dynamic.
Therefore, project targets and design must be
adaptive to change (table 2). For carbon projects,
where developers aim to deliver predictable
volumes of carbon credits to buyers, a dynamic
approach to ecosystem management can result in
variable amounts of carbon storage. This can make
it especially difficult to meet forward-looking, ex
ante, buy-side expectations because outcomes
(both in terms of restoration and carbon) can be a

bit of a moving target.

7. Lewis SL, Wheeler CE, Mitchard ETA, Koch A. 2019. Restoring natural forests is the best way to remove atmospheric carbon. Nature. 568(7750):25-28.

doi:10.1038/d41586-019-01026-8.

8. Mo L, Zohner CM, Reich PB, Liang J, de Miguel S, Nabuurs G-J, Renner SS, van den Hoogen J, Araza A, Herold M, et al. 2023. Integrated global
assessment of the natural forest carbon potential. Nature. 624(7990):92-101. doi:10.1038/s41586-023-06723-z.

9. International Union for Conservation of Nature. 2020. Restore Our Future, The Bonn Challenge: Impact and potential of forest landscape restoration.
[accessed 2024 Mar 02]. https://www.bonnchallenge.org/sites/default/files/resources/files/%5Bnode%3Anid%5D/Bonn%20Challenge%20Report.pdf.

10. A platform for the trillion trees community. | 1t.org. [accessed 2024 Jan 8]. https://www.1t.org/.

11. The African Forest Landscape Restoration Initiative (AFR100). [accessed 2024 Mar 3]. https://afr100.org/.

12. UN Decade on Restoration. [accessed 2024 Jan 8]. https://www.decadeonrestoration.org/.

13. Gann GD, McDonald T, Walder B, Aronson J, Nelson CR, Jonson J, Hallett JG, Eisenberg C, Guariguata MR, Liu J, et al. 2019. International principles and
standards for the practice of ecological restoration. Second edition. Restoration Ecology. 27(S1):S1-S46. doi:10.1111/rec.13035.
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Table 2. Key ecological attributes used to describe a reference ecosystem*

Example of activity to improve recovery

Absence Direct threats to the ecosystem such as over- Fence off regenerating areas to
of threats utilization, contamination, or invasive species exclude livestock grazing.
are absent.
Physical Environmental conditions required to Place infrastructure to limit erosion
conditions sustain the target ecosystem are present. while plants establish root systems.
This includes the physical and chemical
condition of soils, water, and topography.
Species Native species that are character-istic of the Plant a biodiverse mix of native species.

composition

appropriate reference ecosystem are present
and undesirable species are absent.

Structural An appropriate diversity of key structural Girdle trees to create snags for
diversity components are present. This includes wildlife habitat.
demographic stages, trophic levels, vegetation
strata, and spatial habitat diversity.
Ecosystem Appropriate levels of growth and productivity, Introduce prescribed fire to improve
function nutrient cycling, decomposition, species forest understory conditions and
interactions, and rates of disturbances are reduce catastrophic fire risk.
present.
External The ecosystem is appropriately integrated into Designate wildlife habitat corridors
exchanges its larger landscape or aquatic context through connecting to high-quality

abiotic and biotic flows and exchanges.

neighboring habitat.

*These categories are deliberately broad in order to encompass a large range of ecosystems. At the project level, these are further refined to better
describe the specific ecosystem. Adapted from Gann GD, et al. 2019. International principles and standards for the practice of ecological restoration.
Original work licensed under CC BY 4.0.
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Table 3. Carbon Direct’s criteria for high-quality carbon dioxide removal

[

Additionality
and baselines

Q

Leakage

Carbon accounting
and monitoring,
reporting and
verification (MRV)

o

Durability

Environmental
justice

®

Harms
and benefits

High-quality projects are additional.
Projects are additional if carbon finance
drives project activities to make a genuine
impact against a counterfactual baseline
(what would have occurred in the
absence of carbon finance).

High-quality projects avoid leakage.
Projects cause leakage when, despite
reducing emissions in the project area,
they instigate an increase in emissions
elsewhere due to economic and
physical pressures.

High-quality projects have conservative
accounting and robust MRV. Accounting
is the process of quantifying greenhouse
gas emissions and carbon sequestration
associated with a project, often utilizing
life cycle assessments and calibrated
models; MRV is the continual process of
evaluating the project over time.

High-quality projects durably store
carbon. Durability is the ability of a
project to maintain the reduction or
sequestration of greenhouse gasses over
time, avoiding potential reversals that
lead to re-emissions into the atmosphere.

High-quality projects consider
environmental justice, including the
practice of ensuring fair treatment and
inclusive involvement of stakeholders
in the environmental decision-making
process.

High-quality projects minimize harms and
maximize benefits. This focuses on the
strategic approach of a project to
minimize adverse effects and maximize
positive outcomes for local communities
and ecosystems, emphasizing justice,
resilience, and biodiversity.

The analysis includes three modes of
inquiry: financial additionality, regulatory
additionality, and common practice.
Baseline assessments consider what
would have occurred in the absence of
carbon finance.

The analysis considers whether the
project conservatively accounts for the
impacts of leakage or demonstrates that
the project avoids leakage altogether.

The analysis evaluates whether carbon
accounting and MRV are: (1) feasible; (2)
repeatable, verifiable, and conservative;
and (3) likely to accurately estimate the
carbon dioxide and other greenhouse
gas emissions.

Durability is evaluated on two axes: (1)
the likelihood of meeting the durability
term of the project; and (2) the durability
term of the project in comparison to
others within the same technology space.

The analysis considers whether
projects engage with and benefit
communities. Two primary metrics
used to evaluate this are procedural
equity and distributive equity.

The analysis considers potential harm
to local communities, ecosystems, and
biodiversity; checks for risk mitigation
strategies; and ensures transparent
reporting of harms.
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Box 1. Additionality of nature-based projects in the VCM

Additionality refers to how carbon finance enables project activities and climate impact. For high-
quality carbon credits to be additional, the project’s feasibility must be materially dependent on
financial support from selling carbon credits. In such cases, the project’s activities would not
have occurred without carbon finance, i.e., the resulting climate benefits require carbon finance.
Establishing additionality is important because it shows that carbon credits are the primary

motivating force in sequestering atmospheric carbon dioxide.

However, a project with a diversity of revenue streams can still be additional. Restoration can be
costly, especially if the site is highly degraded. Nature-based projects in the VCM often rely on
diverse revenue streams beyond just carbon credits. These projects, especially those focused

on forest restoration and conservation, can tap into multiple funding sources. For instance, they
may receive grants from environmental non-governmental organizations (NGOs), government
subsidies aimed at conservation efforts, or investments from private companies seeking to bolster
their sustainability credentials. Some projects include economic activities that are compatible with
restoration, such as the commercialization of wood products from intermittent forest thinnings.
Diverse funding sources may represent project strength when it implies broader implementation
experience, technical resources, and financial buffers against unexpected challenges that would

otherwise lead to project failure.

The timing of project finance is also an important consideration. In the early-stages of nature-based
projects, carbon finance may be several years away and many project costs are borne up front. For
example, in forest restoration activities that are part of afforestation, reforestation, and revegetation
projects, trees must be planted long before substantial verified carbon units (VCUSs) are issued.’® In
these cases, outside investors or organizations may finance the project expecting returns from VCUs.
Projects might also expect eventual revenues from the commercialization of wood products. Even
with substantial non-carbon finance support, projects can still be considered additional if carbon

finance remains material for project implementation.

19. Verified Carbon Units (VCUs). Verra. [accessed 2024 Jan 8]. https://verra.org/programs/verified-carbon-standard/verified-carbon-units-vcus/.

@ CarbonDirect Opportunities for Ecological Restoration in the Voluntary Carbon Market 14


http://carbon-direct.com
https://verra.org/programs/verified-carbon-standard/verified-carbon-units-vcus/

A high-quality
carbon project
does not guarantee
a high-quality
restoration project

An ecological-restoration-oriented project with
carbon credits issued in the VCM needs to meet
certain standards to be considered a high-quality
carbon project. However, that does not necessarily

mean it meets expectations for high-quality

restoration outcomes. High-quality realization of
native-species restoration (or any restoration)
requires an approach that accounts for multifaceted
aspects of biodiversity and the geographic and
temporal scales that contribute to ecosystem
function (table 4). All the project types considered
for this report support some aspects of ecosystem
services recovery, but for the purposes of this
report and supporting analysis, restoration of
biodiverse forests with native species was used as
a benchmark for high-quality restoration that more

holistically meets restoration goals.

Table 4. Elements of high-quality, biodiversity-focused restoration

Genetic

How does the project support the
long-term success of populations
and communities within the broad-
er landscape?

Species

Will land management support
healthy, diverse, and sustainably
functioning ecosystem services?

Site

Will target species support a
diverse, ecologically relevant, and
functional ecosystem?

Landscape

Is there sufficient diversity to
enable resilience in current and
future climate conditions?

Are seeds collected or sourced from local parent populations to ensure
local adaptation?

Are seeds collected from more distant provenances to match conditions
under future climate scenarios?

Are species regionally native or ecologically appropriate (e.g., naturalized)
to current or future site conditions?

Will a site-appropriate mix of species be used (either through
maintenance, planting, or natural regeneration)?

Does the project plan to restore native ecosystems (e.g., if the previous
ecosystem was a grassland, is the project restoring native grassland)?

Does the project define goals for underpinning ecosystem functions and
natural capital (e.g., improving pollinator community health, soil health,
etc.)? This includes goals beyond provisioning of ecosystem services for
human utilization such as biodiversity and other objectives.

Do activities better connect and integrate the site into the larger
landscape, if applicable (e.g., wildlife corridors, etc.)?

Does the project modify existing disturbances to better resemble the
reference condition, if appropriate (e.g., protect the site from fires, illegal
harvests, etc.)?
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some degree of biodiversity-enhancing practice,
including; locally-appropriate genetics, promoting
a mix of regionally native and appropriate species,
planning to restore native ecosystems, defining
goals pertaining to supporting ecosystem functions
and biodiversity, mitigating disturbance, and
promoting connectivity to the broader landscape.
On the other hand, some recommended best-
practices for restoration were notably absent from
the reviewed projects, such as sourcing climate-
adapted seeds or seedlings in anticipation of

projected climate scenarios (table 4).

Most importantly, less than half of reviewed projects
included monitoring for more than carbon. This is
partly because monitoring biodiversity is a complex
exercise including many metrics, but largely
because biodiversity and restoration outcome
monitoring is not a requirement of carbon project
protocols. When ecosystem restoration activities
are identified as part of a project’s goals, they are
often considered “co-benefits” to the project’s
primary benefit, which is mitigating greenhouse gas
emissions and generating carbon credits. This is a
critical example of how better alignment between a
project’s carbon- and biodiversity-related priorities
can improve outcomes for ecological restoration in
the VCM.

Overall, project analysis reiterated that features
of high-quality restoration, such as the practices
described above, are not necessarily associated
with high-quality carbon projects.?° Previous

work by Carbon Direct found a general scarcity

of high-quality projects in the carbon market and
this trend extends to the subset of projects aimed
at advancing ecological restoration. Below is a
breakdown of the three ecological restoration
project types analyzed for this report: (1) ARR,

(2) mangrove and wetlands, and (3) IFM.

A orestation, reforestation,
and revegetation

ARR credits come from a range of project-types,
including commercial plantation monocultures,
multi-species non-commercial plantations, assisted
or natural regeneration of forests, and agroforestry
projects. ARR projects generally support a greater
degree of relative biodiversity and ecosystem
service recovery compared to IFM (figure 2).
However, the majority of reforestation projects in
the VCM today are monoculture tree plantations.
These projects tend to plant exotic, commercial
tree species such as eucalyptus, acacia, or teak.?
While some measure of ecosystem recovery

can occur with these projects, economic drivers
behind carbon, timber, and other forest products
align to prioritize single-age, commercial plantings
with predictable growth rates. The incentives are
typically not set up to encourage a focus on long-
term biodiversity recovery, or the enhancement
of ecosystem services. In these cases, the
promotion of ecosystem services such as carbon
sequestration and fiber run counter to promoting
biodiversity. On the other hand, it is important to
note that reforestation projects generally target

plantings in highly degraded sites. At a project’s

20. Both restoration and carbon quality were assessed based on a first-order analysis of project materials. Assessments sometimes change under more

thorough analysis.

21. In SOCIALCARBON's report “Seeing the forest from the trees,” the authors found that only 18% of their sample of ARR projects planted 10 or more

species. In contrast, 32% of ARR projects planted exclusively exotic species.
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ecosystems if introducing a forest moves the
ecosystem further away from its natural state,
such as a grassland or wetland. These practices
do not align with ecological restoration. However,
in practice, distinguishing between afforestation
and reforestation or revegetation may be difficult.
For example, if an area was used intensively for
agriculture over centuries, determining whether
forest stood on that land to begin with may be
challenging. Further, climate change is altering
the historic geographic range of many forest
types.2® Ultimately, any restoration efforts should
aim to restore ecosystems to conditions as close
as possible to their complex, biodiverse, pre-

anthropogenic state.

Mature, exotic monocultures in the form of tree
farms (i.e., the end state of many reforestation
projects) generally have poor biodiversity outcomes
compared to other forest types.?* Additionally,
due to the use of fertilizer and pesticides or the
planting of water-hungry species, plantations
may lead to negative ecological impacts.?®
However, reforestation with monoculture
commercial plantation forests can still lead to
some ecosystem recovery such as improving soil
moisture and health, bolstering the economic
health of local communities, and providing other
benefits—especially on highly degraded sites.
When managed sustainably, and integrated into

a broader landscape, plantation forestry can help

reduce pressures on natural forests while efficiently
meeting demand for harvested wood products.
Substituting sustainably-produced timber for
carbon-intensive products, such as concrete or
steel, can also reduce embodied carbon and expand
carbon storage beyond the landscape in built
structures and other durable products.?® In terms of
ecosystem recovery, commercial plantations may
serve as the first stage in successional growth,
eventually leading to a more diverse forested
system. Carbon projects, by enabling practices
that might not be economically feasible without the
support of carbon finance, can also nudge such

systems toward further ecological restoration.

Agroforestry projects prevail in the context of
smaller-parcel land ownership in the Global South.
Typically, in these projects, stands and woodlots

are planted alongside or intermixed with crops and
livestock. Plantings may be species-diverse or they
may be monocultures of eucalyptus or pine. Wood
from these lots can substitute for material that
might otherwise be taken from surrounding forests.
In these cases, the project may benefit and enable
landscape-level biodiversity even though the project
activities do not resemble ecological restoration.
Socioeconomic interests drive focus when it comes
to recovering specific ecosystem services (figure 3).
Biodiversity, economic health, livelihoods, and natural
resource outcomes are all valid goals for ecological

restoration projects.

23. Ren Z, Zhu H, Shi H, Liu X. 2021. Shift of potential natural vegetation against global climate change under historical, current and future scenarios. The

Rangeland Journal. 43. doi:10.1071/RJ20092.

24. Kanowski J, Catterall CP, Wardell-Johnson GW. 2005. Consequences of broadscale timber plantations for biodiversity in cleared rainforest landscapes
of tropical and subtropical Australia. Forest Ecology and Management. 208(1):359-372. doi:10.1016/j.foreco.2005.01.018.

25. Yang G, Deng Y, Lan P, Xie L, He T, Su X, Shi X, Chen G. 2022. Estimation of evapotranspiration in Eucalyptus plantation and mixed forests based on air
temperature and humidity. Forest Ecology and Management. 504:119862. doi:10.1016/j.foreco.2021.119862.

26. Bukoski JJ, Cook-Patton SC, Melikov C, Ban H, Chen JL, Goldman ED, Harris NL, Potts MD. 2022. Rates and drivers of aboveground carbon
accumulation in global monoculture plantation forests. Nat Commun. 13(1):4206. doi:10.1038/s41467-022-31380-7.
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Improved forest management
IFM projects take place in managed forests and
encompass a range of approaches that include
lengthening harvest rotations (a practice which
stores more carbon by letting trees grow longer
before they are harvested), reduced-impact logging,
and other practices that increase the productivity
of forests while increasing carbon stocks. Some
of the projects are on land owned by large
corporations, while others occur on lands held

by small, private, non-industrial landowners or
communally-owned lands (such as those owned
by Mexican gjidos).?? Many projects involve native
species—a common practice in North America,
where most IFM projects occur. Planted forests in
North America are reportedly 98% native species.
In comparison, the opposite is true in South
American planted forests, which are composed

of majority non-native species.3?

The changes promoted by these projects generally
lead to a lower magnitude of ecosystem recovery.
That is, the gains to biodiversity and overall
ecosystem services are more incremental in IFM
projects than in either reforestation or mangrove
projects—in part because they typically rely on

native species and they occur on already-forested

landscapes with varying, but generally high,
levels of ecosystem functionality compared to

reforestation project areas.

The analysis done for this report also found that
these projects include many biodiversity-oriented
practices. While a lower level of ecosystem recovery
may seem incongruous with an orientation toward
biodiversity practices, these findings are a reflection
of the balance between biodiversity and production
goals found in IFM projects and the fact that

these projects are initiated on already-forested
lands. These forests integrate varying degrees

of biodiversity conservation practices, along with
production goals, to a much higher degree than
reforestation projects, although their overall relative

biodiversity gains are generally lower.

8%

of planted North American
forests are composed of
native species.

32. Mexican projects, particularly under the Climate Action Reserve protocol, tend to have a unique profile that differs from US-based IFM projects.

33. de Jong W, Liu J, Long H. 2021. The forest restoration frontier. Ambio. 50(12):2224-2237. doi:10.1007/s13280-021-01614-x.
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Barriers to ecological
restoration in the voluntary

carbon market

Many buyers seek high-quality carbon projects that
also result in high-quality ecological restoration.
Such projects are challenging to identify. Carbon
projects can deliver on ecological restoration goals
when incentives and protocol requirements are
aligned, and these could potentially demand a price
premium. So, why is it difficult to find high-quality,
nature-based carbon projects incorporating a
greater degree of ecosystem restoration? What is
keeping more ecological restoration projects from

benefiting from carbon finance in the VCM?

The barriers to effective scaling of ecological
restoration in the VCM fall into four primary

categories:

1. Time and cost
2. Risk and bankability
3. Scale

4. Misaligned priorities

1. Time and cost

Carbon credit revenues are generally insufficient
to fully finance forest carbon projects on their
own. Projects require upfront investment and
expenditures, while carbon finance generally
pays out on delivery of credits. This is especially
challenging for project developers. Prioritizing
ecosystem restoration outcomes alongside carbon
sequestration targets may seem an unaffordable
luxury in a purely practical sense. Planting
approaches that further support ecosystem
restoration—such as a focus on biodiverse native
species—extend credit delivery timelines and are
typically more expensive to manage than fast-

growing, monoculture, plantation forests (box 2).

In principle, the outcomes of biodiversity-focused
restoration and carbon projects can align. Mixed-
species native forests tend to provide more
ecosystem services and be more resilient to
disturbance than exotic monocultures. Biodiverse
plantings can be more productive and are expected
to accumulate and store more carbon over

time.?* Yet, many commercial forestry companies

continue to favor monoculture approaches due

34. Warner E, Cook-Patton SC, Lewis OT, Brown N, Koricheva J, Eisenhauer N, Ferlian O, Gravel D, Hall JS, Jactel H, et al. 2023. Young mixed planted forests
store more carbon than monocultures—a meta-analysis. Frontiers in Forests and Global Change. 6. [accessed 2024 Jan 8]. https://www.frontiersin.org/

articles/10.3389/ffgc.2023.1226514.
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to well-established silvicultural practices, ease

of management, and faster near-term carbon
accumulation.®® Most interviewees reported that
ecological restoration with biodiverse native species
is expensive and logistically difficult and that few

resources exist to guide these practices.

This analysis looked at case studies specific to

the VCM and found that biodiverse native-species
approaches are generally more complex to execute
than monoculture plantations. There are several
potential reasons for this. Approaches using diverse
species increase operational complexity, including
in the production of tree seedlings. For example,
commercial monoculture seedlings are typically
grown from clones in a nursery; these have often
been enhanced through decades of genetic trials
in specialized breeding programs.3¢ Once the
clonal tree seedlings are produced in nurseries,
they are planted at planting sites. Non-commercial
plantings—like those needed for biodiverse native-
species restoration—require additional, resource-
intensive steps to source seeds and produce tree
seedlings. These steps generally include mapping
of and collection of wild seeds from parent
populations, during which individual trees must be
visited at specific times when seeds are ready for

collection. Once collected, seeds must be stored

and germinated under specialized conditions,
sometimes requiring infrastructure like cold-

storage rooms.?”

Knowledge gaps represent a further barrier and
cost for native restoration approaches. Where
natural regeneration is not feasible, specialized
seed collectors and nursery worker