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Introduction to Carbon Markets

Carbon markets serve as a system where carbon credits, each representing
one tonne of carbon dioxide or an equivalent greenhouse gas, are traded.
These credits are generated through projects aimed at reducing, capturing,
or avoiding emissions. By purchasing carbon credits, companies and
individuals can offset the emissions they cannot eliminate in their
operations, contributing to global efforts to mitigate climate change. Once a
credit is used to offset emissions, it is retired, ensuring it cannot be traded
again.

These markets play a crucial role in addressing the climate crisis, especially
as greenhouse gas emissions continue to rise globally. Carbon markets offer
a practical solution by providing an incentive for investment in climate
projects, especially in regions where financial resources are scarce. Many
countries and companies are now turning to carbon markets to bridge the
gap between their climate goals and the required action, making them a key
component in achieving global climate targets.

By facilitating the trading of carbon credits, these markets encourage the
funding of projects that help reduce emissions, such as reforestation,
renewable energy, and sustainable infrastructure. As the demand for these
credits grows, carbon markets continue to evolve, offering a pathway to a
more sustainable future.
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Carbon Project Types

There are many types of carbon offset projects, each designed to
remove or avoid gas emissions. These projects span a variety of
sectors, including renewable energy, energy efficiency, forestry, and
waste management. In this guide, we will focus on forest carbon
projects, which play a vital role in mitigating climate change through
the natural carbon absorption capabilities of forests.
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Main Forest
Carbon Project Types

Forestry carbon projects are essential for both avoiding carbon
emissions and removing carbon from the atmosphere. They fall into
three main categories: ARR (Afforestation, Reforestation, and
Revegetation), REDD+ (Reducing Emissions from Deforestation and
Forest Degradation), and IFM (Improved Forest Management). Each
category focuses on different aspects of forest management and
carbon sequestration.
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Current Market Context for
Forestry Credits

As of mid-2023, forestry credits dominate the Nature-Based Solutions
(NBS) sector, making up 88% of total credits issued. With 661 million
forestry credits issued (June 2023), the sector is the backbone of the
voluntary carbon market (VCM). While the first half of 2023 saw a
temporary slowdown in the issuance of forestry credits, the longer-
term trend remains optimistic.

One of the key factors influencing the demand for forestry credits this
year is the scrutiny surrounding the efficacy of REDD (Reducing
Emissions from Deforestation and Forest Degradation) credits,
especially those related to unplanned deforestation. Market confidence
in REDD+ projects—focused on preventing deforestation—was shaken
by concerns about the reliability of the carbon reductions achieved.

ARR Projects
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Current Market Context for
Forestry Credits

The wider market is now beginning to distinguish between projects of
varying quality, with higher scrutiny placed on the additionality of
projects (i.e., whether the carbon reductions would have happened
without the project). This shift has been facilitated by new frameworks
released by international bodies like the Integrity Council for the
Voluntary Carbon Market (ICVCM) and the Voluntary Carbon Markets
Integrity (VCMI). These frameworks aim to standardize and enhance
the credibility of carbon projects, helping to rebuild market confidence.

Despite some optimism around ARR credits, challenges remain. The
price of these credits still falls short of what is necessary to scale up
reforestation efforts. Many buyers are looking for projects that not only
offer carbon reductions but also provide co-benefits such as local job
creation, food security, improved water quality, and biodiversity
protection. These additional benefits encourage community
participation, which is critical for the long-term success of forest
restoration projects.

The market's recent experiences underscore the need for continuous
improvement in how carbon credits are measured and verified. Buyers
are increasingly gravitating toward projects that demonstrate clear
additionality, robust monitoring, and strong environmental and social
benefits. This marks a shift toward a more mature and accountable
voluntary carbon market, where high-quality forest credits are
expected to play an ever-more significant role in global climate action.

| 2022
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Benefits of ARR Projects

ARR projects are increasingly recognized for their effectiveness in
sequestering CO2 and helping combat climate change, while also
offering numerous additional benefits. By restoring and expanding
forests, ARR projects help meet global climate goals while generating
positive economic, environmental, and social impacts.
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Risks of ARR Projects
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Overview of Verra’s
VMO0047 Methodology

Verra’s VM0047 methodology, introduced in September 2023,
represents a significant step forward for Afforestation, Reforestation,
and Revegetation (ARR) projects in the carbon market. This
methodology aims to enhance the credibility and impact of
reforestation projects by introducing a dynamic baseline approach,
improving on previous ARR methodologies.
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Factor

Overview of Verra’s

AR-ACS0003 and AR-AMS0007

VMO0047 Methodology

VMO047

Baselines

Both methodologies employ
alternative scenario analysis,
which identifies the most likely
scenario in the absence of the
project, and uses that to set the
baseline.

Offers two approaches:

Area-based: Employs traditional plot-based
sampling methods in matched control plots outside
of the project area, in combination with remote
sensing data, to establish a project’s baselines.
Census-based: Primarily designed for projects
where the activity does not result in a change in
land use, such as agroforestry, and where a
complete census of plantings is practical.

Additionality

Both AR-ACS0003 and
AR-AMS0007 demonstrate
additionality through barrier,
investment, and common practice
analysis, or an approved
standardized baseline
appropriate to the project.

Additionality testing depends on the baseline
setting approach. However, both approaches
require regulatory surplus tests, plus an investment
analysis when there are revenues/financial
incentives other than carbon credits.

Area-based: Must exceed the carbon storage that
is evidenced from the same dynamic performance
benchmark that is used in the baseline setting.
Census-based: Must occur in lands with less than
10% forest cover and subject to continuous
cropping. in settlement(s), or on lands categorized
as 'other lands’. Projects must also apply a
common practice assessment which considers
anything over 15% to be common practice.

Leakage for both methodologies
is estimated using the CDM tool
AR-TOOL15. The tool estimates
the increase in emissions based
on changes in carbon stocks in
the affected carbon pools in the
land receiving displaced activities.
It considers increases in GHG
emissions associated with
secondary effects to be
insignificant and therefore they are
not accounted for. This tool does
not stipulate time spans from and
for which leakage assessment
must be derived or applied.

Requires projects to apply the newly published
leakage module VMDO0054, This provides a
standardized approach to accounting for leakage
associated with displacing pre-project agricultural
activities caused by the baseline agent or other
actors.

It incorporates a set historical period of three years
or one crop rotation, whichever is greater, and
quantifies leakage for five years following project
astablishment.

In AR-ACMO0003 and
AR-AMS0007, accounting for
deadwood, litter and soil organic
carbon pools is optional, whilst
non-woody biomass is not
included.

In the area-based approach litter and aboveground
and belowground non-woody biomass must be
included if the project activity significantly reduces
these carbon pools. Soil organic carbon must be
included where soil disturbance from the project
activity occurs more than once during the crediting
period, and/or when it involves soil inversion to a
depth exceeding 25 cm.

Source: Assessment of Verra's new VM0047 ARR methodology, BeZero
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Strengths of VM0047
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Areas of Improvement
for VM0047
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Orbify’s ARR Template

At Orbify, we're excited to introduce two robust templates designed for
Afforestation, Reforestation, and Revegetation (ARR) projects, ensuring
they align with the VMOO47 methodology. These tools streamline the
assessment of your project’'s impact, risks, while making the monitoring
process more efficient.

Established Projects Template: Designed for projects over 5 years old,
this template emphasizes:

» Site conditions.

» An estimation of the ongoing project’s additionality.

o Climate-related risks.

New Projects Template: This template is for projects under 5 years old,
focusing on:
» Suitability and eligibility of the project plot for an ARR project.
Estimation of the expected additionality of the project.
» Project risks.

These templates ensure your project remains on track and compliant with
the latest industry standards, supporting your sustainability goals
efficiently.

ARR - HEW PROJECTS [+ % VEASS 010)

Rewilding Maforki 4255
General

Afforestation, Reforestation & Restoration
Project assessment for new projects using ARR VMO047 Methodalogy v1.0 (Area-based approach)

The following of components and metrcs are usad for the assaessment of new projects in the Afforestation, Reforestation & Restoration sub-sector, based on the dynamic perfomance

benchmarks [dynamic basefnes) approach outlined in VCM, ¥MO047 Afforestation, Refarestation, and Revegetation, ¥1.0.

Projects oider than § years should use the Orbify: Afforestation, Reforestation & Restoration Rapid Assessment Template (Established Projects) Template.

AR - ENSTING PRCOIETS [= § YEARS OLD)

Cazaapa and Guaira ARR project

General

Afforestation, Reforestation & Restoration
Preject assessment for new projects using ARR VMO047 Methodology v1.0 (Area-based approach)

The fellowing set of components and metrics are used for the assessment of new projects in the Afforestation, Reforestation & Restoration sub-sector, based on the dynamic performance
benchmarks [dynamic baselines) approach outlined in VCM, VMO047 Afforestation, Reforestation, and Revegetation, v1.0.

Projects younger than § years should use the Orbify: Afforestation, Referestation & Restoration Rapid Assessmaent Template (New Projects) Template,
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Orbify’s ARR Established
Projects Template

Project Overview

The first step for assessing ongoing ARR projects using this
template is the Project Overview. It provides a comprehensive
description of your project, including critical details such as
location, ecoregion, and total area. Additionally, the template
flags if the project may not be suitable for the VMOO47
methodology due to plot size, giving you an early understanding
of your project’s scope and helping identify potential compliance
issues.

1. Project Description
This section provides a short overview of the project’s characteristics and progress.

This 3,824.17 hectare project is located in the Caazapa administrative unit of Paraguay, within the Alto Parana Atlantic

forests ecoregion, which is part of the Tropical & Subtropical Moist Broadleaf Forests biome. VM0O047 Requirement: The

project must produce a continuous change in forest cover greater than lha
Total area: 3,824.17 hectares.

Largest contiguous area: 191.96 hectares.

Precise Area Calculation:

The template uses Digital Elevation Models (DEM) to calculate
the total project area with high accuracy, factoring in terrain
slopes to reflect real-world conditions. This ensures that your
project's area is measured precisely, which is essential for
reporting, validation, and making informed decisions. By
providing a realistic representation of the terrain, the DEM-based
calculations support reliable project assessments and help guide
more accurate decision-making.

2526118
3,824.17 382417 i

1737
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Orbify’s ARR Established
Projects Template

Visual Land Use Analysis:

The template provides a visual breakdown of land use within the
project area, utilizing high-resolution Sentinel-2 imagery to
create pie charts. This feature enables a quick assessment of
current land cover, highlighting dominant land use types and
helping project developers make informed decisions about land
management. By visually presenting the distribution of land use,
it ensures that the project remains aligned with its environmental
goals.

@ Trees (9137 %) @ Grass (7.23 %] Water [0.03 %) @ Built [0.02 %)
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Orbify’s ARR Established
Projects Template
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Orbify’s ARR Established
Projects Template

Comprehensive Site and Soil Assessment:

A detailed assessment of soil and terrain characteristics is
provided, comparing the project area with surrounding regions.
This includes analysis of soil texture classes based on the USDA
classification system, offering insights into soil composition. This
information is critical for selecting appropriate species for
reforestation and ensuring that the project’s activities are well-
suited to the local environment.

Soil and terrain characteristics:
The following soil characteristics exceed the local average: CEC
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Orbify’s ARR Established
Projects Template

Plantation Risk Evaluation:

The template assesses the likelihood that the project area was
forested within the past 10 years, categorizing the risk as low or
high. A low-risk designation indicates minimal to no forest cover,
while a high-risk designation suggests significant forest cover,
potentially affecting the project’s eligibility. This evaluation helps
users understand historical land use, which is crucial for
determining the project’s eligibility and additionality, ensuring
compliance with the VMOO47 methodology and justifying its
contribution to carbon sequestration.

An analysis of the plot history is carried out to ensure that the project meets the eligibility criteria that land has not been cleared of native forest within the
last 10 years before the project commencement.

The Map container contains information regarding the plot history:

Unforested: These areas have remained unforested for 10 years, and are unfarested at the project start date.

Likely forested 10 years ago: These areas were cleared of forest within ten years of the project start date,

Forested: These areas were forested at the project start date.
The Plantation Risk tool provides a summary of the likelihood that the plot was previously forested.

This assessment utilises the Global Forest Cover dataset, which does not account for plantations which are under 20 years old.

High risk the plot was partially forested within past 10 years

= Unforested land at project L

r ~ e
start (2016) LageE a,g E:'

. Unforested (] — )
. Likely forested 10 years ago
. Forested

Orbify ARR GUIDE



Orbify’s ARR Established
Projects Template

Common Practice Analysis:

The template assesses local afforestation, reforestation, and
regeneration activities to determine whether your project is
considered additional or aligns with typical ‘business as usual’
practices. By evaluating the prevalence of these activities in the
area, this analysis helps differentiate your project and supports
its claim of additionality, which is essential for securing carbon
credits and demonstrating the project’s unique impact.

4. Common Practice Overview

This section evaluates the common practice in the local area. Projects within regions of high levels of afforestation or regenaration may have 0 provide more evidence that activities are additional,

The Common Practice Chart surms data it i 5 of local afferastation and regeneration,

The Commaon Practice Tool indicat

Thare i Iimied i No CoVerage for areas with famderare and boraal roresr.
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Orbify’s ARR Established
Projects Template
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Orbify’s ARR Established
Projects Template

Regional Reforestation Visualization:

The template visualizes forest regrowth in the surrounding region,
generating pie charts and maps that display the types and extents
of forest regrowth within a buffer zone. This analysis offers insights
into local afforestation practices, helping to ensure that your
project meets reforestation criteria and supports the results of
performance benchmarking.

Reforestation within Donor Pool Region (Tropical Moist Forest) @)

@ Old afforestation [between 10 and 20 ye; rowth] 10.22 %)
@ Old forest regrowth [disturbed befare 2002) (619 %) @ Young forest regrowth [disturl 2011) (431 %)

= Reforestation within Donor [4: M6 N
Pool Region (Tropical Moist
Forest)

1 regrowth fdisturbed
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Orbify’s ARR Established
Projects Template

Performance Benchmarking:

The template tracks the project’'s performance over time by
comparing project and control plots, it uses data 10 years prior
to the project start date to match project and control plots, and
then monitors the stocking index over time to determine the
performance benchmark. This feature allows you to assess the
effectiveness and additionality of your project activities,
ensuring that your efforts are making a significant and
measurable difference compared to local vegetation changes.

Project assessment chart

Performance Benchmark Result and Analysis

wiich reflects the additicnadity of the project

Activities are additional
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Orbify’s ARR Established
Projects Template

isk Assessment:
risks to carbon stocks from natural hazards
ughts, categorizing them as minor, major, or
eir likelihood and potential impact. This
erstand and mitigate risks, ensuring long-
and the effectiveness of your carbon
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Orbify’s ARR
New Projects Template
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Orbify’s ARR
New Projects Template

Soil organic carbon
map (dafkg) (SeilGrids)

55 06 29 B35 9

Soil and terrain characteristics: Soil characteristics likely to be similar to surroundings

3

Soil texture class

Soil texture class

000000000000

i+ Afforestation Suitability
assessment (ESRI Land
Cover)

e .

@ Water (unsuitable)

rees (unsuitable)

[unsuitable)

ble)
Built area [unsuitable]
Bare ground (suitable)
Snowfice (unsuitable)
Cloudy (unknown)

Rangeland (suitable)

000000 0 00

An analysis of the plet history is carried out to ensure that the project meets the eligibility criteria
that land has not been cleared of native forest within the last 10 years before the project
commencement.

Unforested land at project [CRORY .
start (2022)

The Map container contains information regarding the plot history:

r—— -

Unforested: These areas have remained unforested for 10 years, and are unforested at the
project start date.

Likely forested 10 years ago: These areas were cleared of forest within ten years of the project
start date.

Forested: These areas were forested at the project start date.

The Plantation Risk tool provides a summary of the likelihood that the plot was previously
faractard

High risk the plot was partially forested within past 10 years
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Orbify’s ARR
New Projects Template
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Orbify’s ARR
New Projects Template

£x Legend

== Control plots

. Contral plots [7O)

== Donor pool

Donor nlal ol

£ Legend
:+ Project plots

@ rroject plots (30)

:+ Annual EVI
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Orbify’s ARR
New Projects Template

Lastly, the two templates have identical non-permanence
sections, both addressing risks from natural hazards such as fire,
flooding, and drought.

In both the New Projects and Established Projects Templates,
non-permanence risk is equivalent to climate risk. Each template
includes a Non-Permanence Risk Score based on the AFOLU
Non-Permanence Risk Tool, which evaluates risks as follows:

e Devastating: Over 50% loss of carbon stocks

» Major: 25-50% loss of carbon stocks

 Minor: Less than 5% loss of carbon stocks, or transient with
full recovery expected within 10 years

This consistency ensures that non-permanence risks are
uniformly assessed across both templates.

Non-Permanence Summary

The Non-Permanence Risk Score describes the total risk brought about from fire, flooding and
drought. Please consult the AFOLU Non-permanence risk tool for guidance on Natural Hazards
scoring

The component highlights the dominant risk factor (fire, flood or risk) and the dominant risk class
for the project area.

+ Devastating: Over 50% loss of carbon stocks
* Major: 25 - 50 % loss of carbon stocks

+ Minor: less than 5 % loss of carbon stocks or transient (full recovery of lost carbon stocks
expected within 10 years of any event)
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Thank you!

If you're looking to effectively manage your ARR projects,
Orbify offers a comprehensive satellite-powered solution!

Our platform offers insights into your projects, ensuring

the success and quality of your ARR initiatives while
streamlining carbon project management.

Ready to get started? Contact our experts today to learn
morel!

Schedule a call with our experts!

Website

www.orbify.com

LinkedIn
@Orbify
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http://www.orbify.com/?utm_source=eudr-report&utm_medium=report&utm_campaign=website
https://www.linkedin.com/company/77343737
https://twitter.com/OrbifyInc
https://orbify.com/get-a-demo?utm_source=guide&utm_medium=guide&utm_campaign=developers_guide
https://orbify.com/get-a-demo?utm_source=guide&utm_medium=guide&utm_campaign=ARRguide

