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1. INTRODUCTION AND OBIJECTIVE

This document, "Technical Guidelines for Carbon Quantification in AFOLU
Projects (DC.CER.003)", is a fundamental component of the Tero Carbon
Certification Program. Its main objective is to establish the Tero Carbon-approved
guidelines, procedures, and methods for quantifying carbon stocks and, by
inference, the changes in these stocks (fluxes), in projects within the Agriculture,
Forestry, and Other Land Use (AFOLU) sector. This document operates under the
principles of the "Tero Carbon Governance Structure (DC.GOV.001)".

The accurate and consistent quantification of carbon stocks is crucial for
the environmental integrity of the Verified Carbon Units (VCUs) and Verified
Carbon Stock Units (VCSUs) generated under Tero methodologies. This document
aims to provide a robust technical reference, aligned with international best
practices, such as the guidelines of the Intergovernmental Panel on Climate
Change (IPCC), and adapted to the realities and needs of projects in Brazil and,
potentially, in other regions.

Tero Carbon seeks to democratize access to the carbon market, especially
for small-scale projects that may face technical and financial challenges. To this
end, this document presents different levels of approach (Tiers), allowing for
methodological flexibility without compromising the conservatism and credibility
of the results. Although Tero Carbon encourages the use of higher precision
methods (Tier 3), simplified methods (Tier 2) are accepted, including the use of
remote sensing software and models, provided they are duly calibrated and
homologated by Tero Carbon.

This document is mandatory for Project Developers who use Tero Carbon's
AFOLU methodologies (such as ALM, APD, ARR, REDD+, among others) and
serves as a guide for Validation/Verification Bodies (VVBs) in auditing the
guantification aspects. It is structured to receive updates and inclusions of new
crops and methods as scientific knowledge and technologies evolve.

Tero Carbon is in the process of preparing to seek future accreditations with
international bodies such as ICROA and CORSIA (ICAO), and this document
reflects the commitment to the highest standards of quality and integrity, also
aiming for future alignment with the quantification requirements of the Brazilian
Greenhouse Gas Emissions Trading System (SBCE), as per Law No. 15,042/2024.
Project Developers may propose alternative or complementary quantification
methods in the Project Design Document (PDD), provided they demonstrate
their scientific validity, robustness, conservatism, and equivalence or superiority to
the methods established herein, subject to the approval of Tero Carbon and the
VVB.
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2. SCOPE OF APPLICATION

This document applies to all project activities submitted to the Tero Carbon
Certification Program that involve the quantification of carbon stocks and/or
changes in these stocks (fluxes) in the following contexts:

e Sector: Agriculture, Forestry, and Other Land Use (AFOLU).

e Solutions: Primarily Nature-Based Solutions (NBS), but may be referenced
by Technology-Based Solutions (TBS) if there is an AFOLU component.

Tero Methodologies: All AFOLU methodologies approved by Tero Carbon.
Carbon Pools: As detailed in Section 3.1.

Project Scale: Applicable to Small and Large-Scale projects.

Asset Types: Quantification for the generation of Verified Carbon Units
(VCU) and Verified Carbon Stock Units (VCSU).

This document describes the quantification methods homologated by Tero
Carbon. Alternative methods may be proposed by the Project Developer in the
PDD, accompanied by robust technical justification, and will be subject to analysis
and approval by Tero Carbon and the VVB.

This document has been structured to meet the quantification needs of
both forest projects and agricultural management projects. Project Developers
are recommended to consult the sections according to their applicability:

e For forest projects: Section 5 details the methods for estimating biomass
and carbon in forest vegetation.

e For agricultural management projects: Section 6 details the methods for
estimating biomass, soil organic carbon (SOC), long-term cyclical carbon
stocks (LTCS), and emission reductions (EMIS) in agricultural systems.

The remaining sections (Sampling, Uncertainty, MRV, etc.) contain general
guidelines applicable to both project types, with specific notes where necessary.

3. FUNDAMENTAL CONCEPTS
3.1. Carbon Pools

According to the IPCC, the main carbon reservoirs (pools) in AFOLU
projects are:

e Above-Ground Biomass (AGB): All living biomass of vegetation above the
soil level, including trunks, branches, bark, seeds, and foliage.
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e Below-Ground Biomass (BGB): All living biomass of roots. Fine roots (< 2
mm in diameter) are often difficult to measure and may be excluded if
conservatively justified, or estimated by standard ratios.

e Deadwood (DW): Includes standing dead wood (dead trees, snags) and
down dead wood (logs, coarse and fine branches on the forest floor).

e Litter: All non-decomposed dead biomass, with a diameter smaller than
that of down dead wood (generally <10 cm or as per IPCC definition), on the
soil surface, including leaves, fine branches, bark, and fruits.

e Soil Organic Carbon (SOC): Organic carbon in mineral and organic soils,
including living organic matter (microorganisms) and dead matter
(detritus) in the soil. Generally measured to a standard depth (e.g., 0-30 cm).

e Harvested Wood Products (HWP): (Not extensively detailed in this
document, but recognized as a pool).

The selection of pools to be included in the project's accounting depends
on the specific Tero methodology, the project activity, and the significance of the
pool. Mandatory pools are defined in the specific methodologies. The exclusion of
a potentially significant pool must be justified, demonstrating that its omission is
conservative or that the pool is not impacted by the project activity.

3.2. IPCC Approach Levels (Tiers)

The IPCC defines three levels (Tiers) for the quantification of GHG emissions
and removals, reflecting different levels of precision and specificity:

e Tier 1: Uses standard emission/removal factors and activity data provided by
the IPCC or global sources. It is the simplest method, with greater
uncertainty.

e Tier 2: Uses emission/removal factors and activity data specific to the
country or region of the project, derived from national/regional studies or
local measurements. It offers greater precision than Tier 1.

e Tier 3: Uses more complex models, project-specific inventory data,
continuous direct measurements of GHG fluxes, and/or high-resolution
remote sensing data calibrated with field data. It is the most precise
method, but also the most demanding in terms of data and resources.

Tero Carbon encourages the use of Tier 3 approaches whenever feasible.
However, to promote inclusion, especially for small-scale projects, Tier 2
approaches, including the use of software and models homologated by Tero
Carbon (see Section 7.3), are acceptable, provided the methodology is robust,
transparent, verifiable, and conservative. The Developer must justify the choice of
Tier in the PDD.
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3.3. General Principles of Quantification

e Conservatism: In the absence of certainty or when multiple approaches are
possible, the option that is least likely to overestimate net removals or
underestimate net emissions should be chosen.

e Consistency: Quantification methods must be applied consistently over
time and between the baseline and project scenarios.

e Transparency: All methodologies, data, assumptions, and calculations must
be clearly documented and made available for verification.

e Accuracy: Estimates should be as accurate as possible, given data and
resource limitations, and uncertainties must be quantified and reported.

e Comparability: Estimates should be comparable between different projects
and periods, whenever possible.

e Completeness: All significant pools and emission sources within the
project boundaries must be accounted for, unless their exclusion is
conservative and justified.

Additionally, the quantification must seek alignment with the good
practices and rigor levels that may be required for methodologies accredited
under the Brazilian Greenhouse Gas Emissions Trading System (SBCE), as per Law
No. 15,042/2024, for projects aiming to generate Verified Emission Reduction or
Removal Certificates (CRVES).

4. SAMPLING STRATEGIES AND DATA COLLECTION
4.1. Sampling Design

A well-designed sampling plan is essential to obtain representative
estimates with acceptable uncertainty. The plan must:

e Clearly define the target population (e.g., all trees above a certain DBH in
the project area).

e Specify the sampling method (e.g., simple random, systematic, stratified).
Determine the sample size (number of plots or individuals) to achieve the
desired level of precision.

Describe the design of the sample units (plots).
Define the parameters to be measured.

The sampling plan MUST be developed in conjunction with the statistical
analysis approach that will be used to estimate average stocks and their
uncertainties. The statistical approaches accepted by Tero Carbon, including the
general (frequentist) approach and the Bayesian approach (recommended for
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agricultural management projects), are detailed in Section 8. The choice of
sampling method, stratification, and sample size will directly influence the
precision and robustness of the results obtained through these approaches.

4.2. Stratification

Stratifying the project area into more homogeneous subpopulations

(strata) can increase the precision of estimates and optimize sampling effort.
Strata can be defined based on:

Vegetation or crop type.

Age class.

Soil type.

Topography.

Historical management or current practices.

Biomass density classes (derived from preliminary remote sensing).

Sampling must be conducted independently within each stratum.

Statistical validation of the stratification (e.g., ANOVA) is recommended.

4.3. Sample Plots

Shape and Size: Plots can be circular, square, or rectangular. The size
should be sufficient to capture local variability and minimize edge effects,
but practical for measurement.

o Forests: 0.1 ha (e.g., 20x50m, 25x40m) to 1 ha is common.
o Agricultural crops: Can be smaller (e.g., 1m?2 for dense annual crops, or a
defined number of plants for perennial crops).

Location: Plots must be georeferenced with precision (good quality GPS).

¢ Permanence: Permanent plots are preferable for monitoring changes over

4.4,

time. If temporary, they must be allocated in a way that allows for
comparison between periods.

Quality Assurance and Quality Control (QA/QC) of Field Data
QA/QC procedures are crucial and should include:

Training of the field team.

Use of calibrated equipment.

Standardized measurement protocols.

Clear and verifiable data records (field forms, electronic spreadsheets).
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e Cross-verification of a percentage of measurements by a second measurer
or supervisor.
e |dentification and treatment of outliers.

5. METHODS FOR ESTIMATING BIOMASS AND CARBON IN
FOREST VEGETATION

5.1. Above-Ground Biomass (AGB) in Forests

5.1.1. Direct Measurement (Destructive Method) - For Calibration

Consists of cutting, separating components (trunk, branches, leaves), and
weighing trees in sample plots. Samples are taken to the laboratory to determine
moisture content and convert to dry biomass.

e Use: Mainly to develop or validate local or regional allometric equations. It is
not practical for large-scale inventories.

e Reference: Follow good practices, such as those described in INPA studies
(e.g., Silva, 2007; Araudjo et al., 1999).

5.1.2. Indirect Measurement (Non-Destructive Method)

5.1.2.1. Use of Allometric Equations

Allometric equations relate easily measurable variables (DBH, height, wood
density) to biomass.

e Selection of Equations:

o Preference for local or regional equations validated for the project's
forest type.

o In the absence, pantropical equations (e.g., Chave et al., 2014) can be
used with caution, ideally with local-specific wood density data.

o This equation, developed for the ZF2 region (Manaus) by INPA, is an
example of how above-ground biomass can be estimated:

1.9156

m AGB___ = 2.2737 X DBH X 0.584 x h
ZF2 CF

(R2=0.85 and Syx% = 4.20)

Where:
AGB = Estimated dry Above-Ground Biomass from the ZF2
ZF2 equation ( kg/tree).
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DBH = Diameter at Breast Height (cm), measured at .30 m
from the ground.

h CF = Height correction factor, calculated asH dom local /
H dom ZF2.

Note: The Developer must justify the choice of any allometric
equation, present its parameters, the standard error of the estimate
(Syx$%), and the coefficient of determination (R?), if available in the
original source.

e Input Variables:

o DBH: Measured at 1.30 m from the ground.

o Height (H): Can be total height (Ht) or stem height (Hs). The inclusion of
H can improve precision but increases costs and potential for
measurement error. Some robust equations for the Amazon do not
require H.

o Wood Density (p): Specific values by species or averages for the forest
community.
Sources: Global Wood Density Database, local literature.

e Requirements: The Developer must justify the choice of the equation,
present its parameters, the standard error of the estimate (Syx%), and the
coefficient of determination (R?).

5.1.2.2. Estimation by Volume and Wood Density (Cubage)

When

the biomass estimate is based on the volume of the stem (or other

tree components) and wood density:

® B stem = V_stem * D b wood

Whetre:
B stem = Biomass of the tree stem (kg or t, the unit must be
consistent with v._stem and D b wood).
V_stem = Volume of the tree stem (m?3).
D b = Basic wood density ( kg/m 3 or t/m3).
wood
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5.2.

The application of this method will imply the estimation of the stem
biomass only:

AGB total = B stem * FEB canopy roots

Where:
AGB_ = Estimated total Above-Ground Biomass (kg or t).
total
FEB = Biomass Expansion Factor for canopy and, if included in
canopy the factor, roots (dimensionless). This factor must be
roots justified and derived from appropriate sources for the

forest type. Note: It is more common to use separate
expansion factors for canopy and roots (BGB).

Rigorous Cubage: The volumetric determination of each log/tree (rigorous
cubage) is mandatory ONLY if the chosen method for estimating biomass
and carbon is based on volume (i.e, Volume of the log/tree x Basic
wood density x Carbon Fraction). In this case, all field data and
protocols of the cubage MUST be presented, validated, and verified.

If the project opts for the use of validated allometric equations (which
estimate biomass directly from DBH, height, and/or wood density), the
rigorous cubage of each tree is not required, as it is sufficient to detail the
equations, their parameters, and the field measurements used as input for
these equations.

Below-Ground Biomass (BGB) in Forests

Below-ground biomass (BGB) is coommonly estimated from above-ground

biomass (AGB) using a Root-to-Shoot Ratio (R: S ratio):

e Root-to-Shoot Ratios (R:S ratio):

0 BGB = AGB * R_S ratio

Whetre:
BGB = Below-Ground Biomass (unit consistent with AGB, e.g.,
kg or t).
AGB = Above-Ground Biomass (unit consistent with BGE, e.g.,
kg or t).
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R S ratio = Root-to-Shoot Ratio (dimensionless). The values
should be obtained from sources like the IPCC (e.g.,
Table 4.4, Vol 4, Chap 4, 2006 IPCC Guidelines) or
specific scientific literature for the forest type and
region.

e Specific Allometric Equations for BGB: If available and validated for the
region.

o Example of Allometric Equation for BGB in the Amazon (ZF2 - INPA):

2.4757
n BGBZF2 = 0.0469 x DBH X 0.533 X hCF

(R? = 0.95 and Syx% = 5.12)

Where:
BGB zF2 = Dry Below-Ground Biomass, estimated by the ZF2
equation ( kg/tree).
DBH = Diameter at Breast Height (cm).
h CF = Height correction factor applicable to BGB, if specified

by the original source (can be different from theh CF
for AGB or can be1if there is no height correction for
BGB).

o Example of Allometric Equation for Total Biomass (AGB + BGB) in the
Amazon (ZF2 - INPA):

1.8774

S = 2.7179 X DBH X 0.584 X h
total ZF2 CF

(R2=0.94 e Syx% = 3.91)

Where:

BS total = Total Dry Biomass (AGB + BGB) estimated by the ZF2

_ZF2 equation (kg/tree).

DBH = Diameter at Breast Height (cm).

h CF = Height correction factor applicable to total biomass
(may be the sameh CF asfor AGB or a specific
factor).
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5.3. Deadwood (DW)
5.3.1. Standing Dead Wood/Tree (Snags)

Inventory similarly to live trees (DBH, height, and decomposition class, if
possible). Good practices described by the IPCC suggest that all dead matter
(trees) should be considered as total emissions, regardless of their state of
decomposition. To estimate the "carbon stock in dead wood," the same allometric
equations already described are adopted.

5.3.2. Down Dead Wood (DDW)

The base of the individual must be within the limits of the fixed area
sample unit to be counted/sampled. All fallen trees found within the plot must be
sampled and their independent variables recorded (DBH, heights, etc.). The
estimation of biomass/carbon of these individuals follows the same protocol as for
live trees.

5.4. Litter

5.4. Litter

A component of litter biomass, according to Silva (2007), in a tropical
Amazonian forest area, approximately 29% (+ 1.5) is dead matter. This includes
trees and litter. Thus, the litter can be (conservatively) omitted in any project.

If the proponent wishes to include this component, it is recommended:

Installation of at least 30 (thirty) sample units (plots), per project stratum, of
fixed area, where the minimum size is 1 m?, preferably square-shaped. Collect all
litter material in small plots (e.g., Tm?), dry, and weigh. Extrapolate to the area.

All plots must be georeferenced and identified in the field.

5.5. Carbon Quantification in Forest Biomass

The conversion of dry biomass to carbon stock is done using a Carbon
Fraction (CF):

CS biomass = BS dry * CF biomass

Where:

CS biomass = Carbon stockin biomass (t C).

Page19/62



Total dry biomass (AGB + BGB + other pools if
included, such as dead wood and litter) (t DM - tonnes
of dry matter).

BS dry

Carbon Fraction in dry biomass (t C / t DM,
dimensionless). The IPCC default value is 0. 47 for total
forest biomass, but specific values per component
(AGB, BGB) or forest type should be used if available
and justified (e.g., 0.485 for AGB and 0.383 for BGB in
ZF2).

CF _biomass

The conversion of carbon stock to carbon dioxide equivalent (CO.e) is
CO2e biomass = CS biomass * (44 / 12)

Where:

CO2e = Carbon dioxide equivalent stored in biomass (t COe).
biomass

Carbon stock in biomass (t C).

CS biomass

Ratio between the molecular mass of CO, (44 g/mol)
and the atomic mass of Carbon (12 g/mol).

(44 / 12)

6. METHODS FOR ESTIMATING BIOMASS AND CARBON IN
AGRICULTURAL SYSTEMS

6.1. Soil Organic Carbon (SOC) in Agricultural and Forest Areas

According to IPCC 2006 Guidelines, Vol 4, Chap 2 and ALM methodologies:

6.1.1. Soil Sampling

e Depth: Standard 0-30 cm. Incremental layers (e.g., 0-10, 10-20, 20-30 cm) are
recommended. Greater depths can be considered if justified.
e Sampling Design: Stratified (by soil type, use, relief) or random. A minimum
number of composite samples per sub-samples is necessary per
stratum/area for representativeness. E.g., At least 5-10 composite samples
per stratum, each with 10-20 sub-samples.
e Tools: Augers and volumetric rings for collecting undisturbed samples (for
density) and disturbed samples (for Cc analysis).
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6.1.2. Laboratory Analysis

e Soil Density (Bulk Density - BD): g/cm3, determined in undisturbed
samples dried in an oven.

e Organic Carbon Concentration (3C): Determined by dry combustion (e.g.,
CHN elemental analyzer) or wet oxidation (Walkley-Black, with correction
caveats).

e Coarse Fragments (>2mm): Percentage in volume or mass, for correction
of the fine soil volume.

6.1.3. SOC Stock Calculation

The Soil Organic Carbon (SOC) stock per unit area for a given soil layer “1i" is
calculated as:

SOC i = C frac 1 * BD i * D i * (1 - FG frac i) * F conv

Where:

SoC i = Soil Organic Carbon stock for layer “i” (t C/ha).

" ”

Organic carbon concentration in soil layer “1",
expressed as a decimal fraction (e.g., for 2%, use 0.02).

C frac 1

BD i = Soil density (Bulk Density) for soil layer “i” (g/cm? or
t/m?3).

D i = Depth (thickness) of soil layer “i" (cm or m).

FG frac i = Volumetric fraction of coarse fragments (>2mm) in soil
layer “i", expressed as a decimal fraction (e.g., for 10%,
use 0.10).

F conv = Unit conversion factor to result (tC/ha).

e IfBD i ising/cm*andD i isincm,thenF _conv = 100.
e IfBD i isint/m®and D i isinm,thenF conv = 10, 000.

Note: The choice of the conversion factor must be consistent with the units
of BD and D.

The total SOC stock to a certain depth is the sum of the stocks of the
individual layers:

SOC_total = % SOC_i

Page 21/62



Technical Note: The SOC total value calculated for each sampling point

represents the input data for the statistical analysis models described in Section 8.
In the context of the Bayesian approach nomenclature (Section 8.2), the SOC
stock measured at a point i at time t (e.g., baseline) corresponds to the variable

Eit.

6.1.4.

Use of Models for SOC (Optional and under Conditions)

Models like RothC, Century, or DayCent can be used to estimate changes in
SOC, especially for Tier 3.

Requires calibration and validation with local data (initial SOC
measurements, climatic, soil, and management data).

e Transparency in the model parameters and data sources is crucial.
e Must be approved by Tero Carbon and VVB.

6.2.

Biomass in Perennial/Semi-perennial Agricultural Crops

(E.g.: Coffee, Cocoa, Fruit trees, Palm)

6.2.1. Above-Ground Biomass (AGB_perennial)

6.2.2.

Destructive Method (for calibration): Similar to forestry, but adapted to
the plant scale.
Allometric Equations: Preferably specific to the crop, age, and region.

o Common input variables: base diameter (BD), canopy diameter, plant
height.

Carbon Fraction (CF): Specific to the crop, or IPCC default for woody crops
(~0.50).

Below-Ground Biomass (BGB_perennial)

e Root-to-Shoot Ratios (R:S): Specific to the crop or IPCC defaults.
e Allometric Equations for BGB: If available.

6.2.3.

Example: Allometry for Coffee (Coffea arabica and Coffea canephora)

Recommended Equation (Rezende, 2023 for Monte Carmelo-MG, 4-6
year old coffee):

0 BS tot coffee = 0.1754 * (DAB coffee)"2.0845

Where:
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BS tot Total Dry Biomass (AGB + BGB) of the coffee plant
coffee (kg/plant).

DAB coffee Diameter at Base of the main coffee stem (cm).

e Carbon Fraction (CF) for Coffee (Rezende, 2023):

o 4years: 42.79% (0.4279)
o byears: 44.73% (0.4473)

e Calculation of carbon in the total biomass of coffee:

O CS tot coffee = BS tot coffee * CF coffee age

Where:
CS_tot = Carbon stock in the total biomass of the coffee
coffee plant (kg C/plant).
CF coffee = Specific Carbon Fraction for the age of the coffee

age plant (dimensionless, e.g., 0.4279 for 4 years, 0.4473
for 6 years, according to Rezende, 2023).

6.2.4. Structure for Future Perennial/Semi-perennial Crops (e.g., Cocoa)

This section will be expanded to include validated allometric equations for
other perennial/semi-perennial crops (e.g., Cocoa) as they are homologated by
Tero Carbon. Developers can propose equations in the PDD, with due justification
and validation data.

6.3. Biomass in Annual/Cyclical Agricultural Crops - Long-Term
Cyclical Carbon Stock (LTCS)

(E.g.: Soybean, Millet, Corn etc)

6.3.1. Definition and Delimitation of LTCS

The LTCS represents the average carbon stock maintained in the living
biomass (AGB cyclical and BGB cyclical) of annual or short-cycle crops over
multiple cultivation cycles, under a sustainable and continuous agricultural
management regime. It is distinct from SOC, which is the carbon in the soil. The
LTCS recognizes that, although the biomass of cyclical crops is harvested, a certain
average amount of carbon is present in the agricultural system over time due to
crop rotation and succession.
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6.3.2.

Sampling Strategies for Peak Biomass

To estimate the LTCS, it is crucial to determine the peak biomass of the

crop(s) in the system.

6.3.3.

6.3.3.1.

Frequency: Sampling at the time of maximum accumulated biomass
(generally at physiological maturity, before senescence and harvest).
Number and Size of Samples: Defined by statistical analysis to achieve the
desired precision, considering the variability of the crop and the plot. Use
sampling subplots (e.g., Tm? for grains, or a specific number of plants). For
populations with normal distribution, a minimum of 3 (three) samples per
stratum is recommended. For populations that do not have a normal
distribution, a minimum of 30 (thirty) samples per stratum is
recommended.

Sampling Over Cycles: To calculate a robust average, the peak biomass
should be sampled over multiple cycles (e.g., 3-5 representative years of the
rotation).

Methods for Estimating Peak Biomass (AGB_cyclical)

Estimation by Volume and Wood Density (Cubage)

Collect all the AGB of the crops within the sampling subplots at peak
biomass.

e \Weigh the total fresh biomass.
e Collect representative sub-samples, weigh them fresh, dry them in an oven

(e.g., 65-70°C to constant weight), and weigh them dry to determine the dry
matter content.

AGB cyclical dry = (M fresh AGB subplot / A subplot) *
(Perc DM AGB / 100) * F conv AGB cyclical

Where:
AGB_ = Dry Above-Ground Biomass of the cyclical crop (t
cyclical DM/ha).
dry
M fresh = Total fresh mass of the AGB collected in the sampling
AGB_subplo subplot (kg).
t
A subplot = Area of the sampling subplot (m?2).
Perc DM AG = Percentage of Dry Matter of the AGB (%), determined
B in the laboratory.
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F _conv AGB = Conversion factor for t/ha (if the units above are used,
_cyclical F_conv AGB cyclical = 10).

6.3.3.2. Use of Specific Allometric Equations

If robust and validated allometric equations are available for the specific
crop, relating easily measurable variables (e.g., plant height, planting density, leaf
area index) to AGB, they can be used. They must be duly referenced and their
applicability justified.

6.3.3.3. Harvest Indices and Conversion Factors

e Harvest Index (HI):

HI = M dry harvested product / M dry AGB total

Where:
HI = Harvest Index (dimensionless).
M dry = Dry mass of the marketable harvested product (e.g.,
harvested grains) (t DM/ha or kg DM/ha).
_product
M dry AGB = Total dry mass of the Above-Ground Biomass of the crop
_total (t DM/ha or kg DM/ha, unit consistent with the

numerator).

e Estimation of AGB from productivity and HI:

AGB cyclical dry = Prod grains dry / HI

Where:

AGB_ = Dry Above-Ground Biomass of the cyclical crop (t
cyclical DM/ha).

dry

Prod = Productivity of grains (or other product) in dry mass (t
grains_ DM/ha).

dry

HI = Harvest Index (dimensionless).
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6.3.4. Estimation of Below-Ground Biomass (BGB_cyclical)

BGB cyclical dry = AGB cyclical dry * R:S ratio cyclical

Where:
BGB cyclical = Dry Below-Ground Biomass of the cyclical crop (t
_dry DM/ha).
AGB cyclical = Dry Above-Ground Biomass of the cyclical crop (t
_dry DM/ha).
S ratio = Specific Root-to-Shoot Ratio for the cyclical crop

cyclical (dimensionless).

6.3.5. Calculation of LTCS (Long-Term Cyclical Carbon Stock)

e Total Peak Cyclical Biomass (or cycle average):

BS cyclical total peak = AGB cyclical dry + BGB cyclical dry

Whetre:
BS cyclical = Total Peak Dry Cyclical Biomass (or cycle average) (t
_total peak DM/ha)

e Carbon in Peak Cyclical Biomass (or cycle average):

CS cyclical total peak = BS cyclical total peak *
CF_crop cyclical

Where:

CS cyclical = Carbon Stock in the Total Peak Cyclical Biomass (or
_total peak cycle average) (t C/ha).

CF crop = Specific Carbon Fraction for the cyclical crop

cyclical (dimensionless).

e Calculation of LTCS (average over N_years or rotation cycles):
LTCS = ( & CS cyclical total peak,year i ) / N years

Where:
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LTCS = Long-Term Cyclical Carbon Stock (t C/ha).

CS cyclical Carbon Stock in the Total Peak Cyclical Biomass for

_total peak the year (or cycle) "i" (t C/ha).
,year i
N years = Number of representative years (or cycles) considered

in the average.

6.3.6. Treatment of Agricultural Residues

The fraction of AGB residues that is left in the field (e.g., straw) and returns
to the soil contributes to the SOC. Double counting must be avoided:

e The LTCS represents the carbon in the average living biomass.

e The carbon from residues that decompose and enter the SOC must be
accounted for separately in the SOC dynamics.

e Estimate the amount of residues left (Residues AGB dry =
AGB cyclical dry - AGB harvested dry), the fraction that effectively
becomes SOC (f residue to_ SOC),and its carbon content.

6.3.7. Example 1: Carbon Quantification in Soybean (Glycine max)

(Based on the INPA booklet: Souza et al.,, 2022. "The production of soybean
at Sdo Wustro Farm (Bahia) — 2020-2021 harvest.")

e Peak Biomass Method: Direct cutting and weighing.
e Reference Data (Sao Wustro Farm, 2020-2021 Harvest, R5 Phase - peak
biomass):

o Total Dry Mass (AGB+BGB) of Soybean:10.66 + 0.63 t/ha. (This is already the
total biomass, AGB+BGB).

o Total Carbon Stock in Soybean (AGB+BGB): 4.48 + 0.27 tC/ha.
(Implies a Carbon Fraction (CF) of approximately 4.48/10.66 = 0.42)

e LTCS Calculation for Soybean (Simplified Example):

o If soybean were cultivated continuously and this peak value (4.48 tC/ha)
were representative of each cycle, the LTCS soybean would be close to
this value.

o If there is rotation, the C cyclical total peak of each crop in the
rotation would be calculated and the weighted average by frequency in
the rotation would form the system's LTCS.
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e Observation: The INPA booklet focuses on a single cycle. For the LTCS, the
Project Developer must apply this method of quantifying peak biomass
over several cycles and calculate the average, as described in Section 6.3.5.

6.3.8. Example 2: Carbon Quantification in Millet (Pennisetum glaucum)
(Based on the INPA booklet: Souza et al., 2022)

e Peak Biomass Method: Direct cutting and weighing.
Reference Data (Sao Wustro Farm, 2020-2021 Harvest):

o Total Dry Mass (AGB+BGB) of Millet: 6.24 + 0.86 t/ha.

o Total Carbon Stock in Millet (AGB+BGB): 2.87 + 0.40 tC/ha.
(Implies a Carbon Fraction (CF) of approximately 2.87/6.24 =
0.40)

e LTCS Calculation for Millet (Simplified Example):

o Similar to soybean, if millet is the main crop in a system and
this peak value (2.87 tC/ha) is representative, the LTCS millet
would be close to it.

o If it is a cover crop or part of a rotation, its
C cyclical total peak would contribute to the system's
LTCS.

6.3.9. Structure for Future Annual/Cyclical Crops

This section will be expanded to include parameters (HI, R:S, CF) and
quantification methods for other annual/cyclical crops (e.g. corn, cotton, bean,

specific cover crops) as they are proposed by projects and validated by Tero
Carbon.

6.4. Carbon Quantification in Agricultural Biomass

CS agricultural = BS agricultural dry * CF crop

Where:

CS_ = Carbon stock in the agricultural biomass (e.g., per
agricultura plant or per hectare) (t C or kg C).

1

BS = Dry agricultural biomass (AGB or AGB+BGB,
agricultura according to the scope) (t DM or kg DM).
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1 dry

CF _crop = Specific Carbon Fraction for the crop (dimensionless).

6.5. Quantification of GHG Emission Reductions from Agricultural
Management (EMIS)

Agricultural Land Management (ALM) projects often include activities
aimed at reducing greenhouse gas (GHG) emissions directly fromm management
practices, in addition to promoting carbon sequestration. This section describes
the guidelines for quantifying these emission reductions.

6.5.1. Emission Sources and Relevant Gases

The main emission sources and GHGs associated with agricultural
management that may be targeted for reduction include:

¢ N:O (Nitrous Oxide) from the Soil:

o Direct emissions from the application of synthetic and organic nitrogen
fertilizers.
Direct emissions from the decomposition of crop residues left in the soil.
Direct emissions from the cultivation of organic soils.
Indirect emissions due to nitrogen volatilization (as NHz and NOx) and
subsequent deposition.

o Indirect emissions due to leaching and surface runoff of nitrogen.

e CH, (Methane):

o Emissions from the anaerobic decomposition of organic matter in
flooded soils (e.g., irrigated rice cultivation).

o Emissions from manure management (if integrated into the agricultural
system and altered by the project).

e CO, (Carbon Dioxide):

Emissions from urea use as a fertilizer.

Emissions from the application of lime and other carbonates to correct
soil acidity.

Emissions from the consumption of fossil fuels in agricultural machinery
and equipment.

Loss of Soil Organic Carbon (SOC) due to intensive soil preparation
practices (this source is generally treated as a change in the SOC stock,
but its reduction can be considered an emission reduction if the baseline
involved continuous loss of SOC).

o

o

o

o
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The Project Developer must identify and justify which sources and gases
are relevant to the baseline scenario and the project activities, according to the
ALM methodology or other applicable one.

6.5.2. Calculation Methodology (Activity Data x Emission Factors)

e Calculation of GHG Emissions:

E GHG source = AD source * EF GHG source

Whetre:
E GHG = Emissions of a specific GHG (e.g., N2O, CH4, CO,) from a
source given source (e.g., fertilizer, burning) (t GHG or t COxe, if

the EF is already in COse).

AD = Activity Data for the source (specific unit, e.g., kg N of

source applied fertilizer, ha of burned area, liters of consumed
fuel).

EF GHG_ = Emission Factor for the GHG and the specific source (t

source GHG/unit of AD, or t CO,e/unit of AD).

e Activity Data (AD): Refers to the magnitude of the human activity that
results in emissions or removals. Examples:

o Quantity of applied nitrogen fertilizer (kg N/ha).
o Area of irrigated rice cultivation (ha).

o Quantity of applied lime (t/ha).

o Fuel consumption (liters/ha or liters/operation).

o Area under a certain type of soil management (ha).

The AD must be collected following good measurement and verification
practices. The method must be replicable and auditable, in addition to being
technically and scientifically based, using property records, fiscal notes, field
notebooks, or direct measurements.

e Emission Factors (EF): Represent the quantity of GHG emitted per unit of
activity data.

o They must be selected based on the appropriate approach level (Tier)
(see Section 6.5.3).

o Primary sources: IPCC Guidelines (2006 IPCC Guidelines and 2019
Refinement), National Emissions Inventory, or peer-reviewed scientific
studies specific to the region and practice.
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The emission reduction is calculated as the difference between the
emissions in the baseline scenario and the emissions in the project scenario:

RR_EMIS = E_GHG BSL - E_GHG_PROJ

Where:
RR_EMIS = Reduction of GHG Emissions (t COse).
E_GHG_ = Total GHG emissions in the Baseline scenario (t COze).
BSL
E GHG_ = Total GHG emissions in the Project scenario (t COe).
PROJ

Note: Both E_GHG BSL and E_GHG_PROJ are the sum of the emissions of all
relevant sources (5 E GHG source) converted to tCO.e using the appropriate
GWRPs, using the Global Warming Potentials (GWP) from the most recent IPCC
assessment report formally adopted by the UNFCCC for the reporting period.

6.5.3. Approach Levels (Tiers) for EMIS

e Tier 1: Uses IPCC default emission factors. It is the simplest approach and
may be suitable for small-scale projects or when local data is scarce.
Uncertainty is generally higher.

e Tier 2: Uses emission factors specific to the country or region, or for specific
management practices, derived from national/regional studies or local
measurements. Requires more data, but offers greater precision. Simple
country-specific models also fit here.

e Tier 3: Uses more complex models and local-specific data, or direct
measurements of GHG fluxes (e.g., static or dynamic chambers for N,O
from the soil). It is the most precise, but also the most intensive in data and
resources.

Tero Carbon encourages the use of the highest Tier that is technically and
financially feasible for the project. The choice of Tier must be justified in the PDD.

6.5.4. IPCC References and Tools

Project Developers MUST consult and reference the following IPCC
publications for the quantification of EMIS:

e 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4:
Agriculture, Forestry and Other Land Use.
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e 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Volume 4: Agriculture, Forestry and Other Land Use.*

e |PCC software tools (such as the IPCC Inventory Software) can be useful for
applying the methodologies.

The project documentation must detail the sources of AD, the EFs used
(and their justification/source), the applied equations, and any assumptions made.

Developers should also be aware that, for the purpose of generating CRVEs
under the SBCE, the system's managing body may establish or endorse specific
emission or removal factors for Brazil, or quantification methodologies that
become a national reference, as per Art. 8, Il and XVII of Law No. 15,042/2024.

7. USE OF REMOTE SENSING AND MODELING

7.1. Tier 2: Methods Based Predominantly on Remote Sensing

For projects where extensive field data collection is unfeasible (especially
small-scale), Tero Carbon accepts the use of methods based on remote sensing
(satellite, LIDAR, radar, drones) to estimate biomass and carbon.

¢ Requirements:

o The software or model must be calibrated with field data representative
of the region and vegetation/crop type.

o It must be submitted for homologation by Tero Carbon (see Section 7.3).

o It must provide uncertainty estimates.

o The methodology must be transparent.

e Verification: The results of Tier 2 models will be mandatorily field-verified
by a VVB, which will performn sampling to validate the model's estimates.

7.2. Tier 3: Integration of Field Data with Remote Sensing

This is the preferred approach, combining the precision of field
measurements with the extrapolation and monitoring capacity of remote sensing.

e Field data (inventory plots) are used to train and validate models based on
remote sensing variables (e.g., vegetation indices, canopy height, texture).

e The calibrated models are then used to map carbon stocks across the
entire project area and monitor changes over time.
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7.3. Homologation of Software and Models by Tero Carbon

Tero Carbon recognizes the potential of using software and models based
on remote sensing and/or simulation algorithms to optimize the quantification of
carbon stocks and changes in these stocks, especially for Tier 2 approaches or as a
support tool in Tier 3. To ensure the robustness and credibility of the results,
software or models proposed by Project Developers for use in the quantification
of Tero Carbon assets MUST undergo a homologation process.

The Developer wishing to use a specific software or model MUST:

1. Submit to Tero Carbon a Request for Homologation, accompanied by
detailed technical documentation, which includes, at a minimum:

e Model/Software Description: Name, version, developer, scope of
application (types of vegetation/crop, regions, carbon pools).

e Scientific Basis and Algorithms: Detailing of the scientific principles
and the mathematical/statistical algorithms employed.

e Input Data: Specification of the types of input data required (e.g., satellite
images, climatic data, soil parameters, field data).

e Calibration Process: Description of how the model/software was
calibrated, including the sources of ground truth data used for
calibration, their geographic and temporal representativeness, and the
statistical methods employed.

e Independent Validation: Presentation of results of the model/software
validation against independent field data sets (not used in calibration),
demonstrating the accuracy and precision of the estimates (e.g., R?
RMSE, bias). The validation must be representative of the conditions
where the project will be applied.

e Sensitivity and Uncertainty Analysis: Demonstration of how the
model/software treats and quantifies the uncertainties associated with
its estimates, including sensitivity to input parameters.

e Carbon Compartments: Clear identification of which carbon pools (AGB,
BGB, SOC, etc.) are estimated by the model/software.

Limitations: Explicit recognition of the model/software's limitations.

e QA/QC Protocols: Internal quality assurance and control procedures for

the development and application of the model/software.

2. Provide Access (if requested): Allow the Tero Carbon technical team, or
specialists designated by it (under a confidentiality agreement, if
necessary), to test or audit the functioning of the software/model.

3. Provide a Public Technical Summary: Prepare a concise document, in
Portuguese and English, that describes the general methodology of the
software/model, its main uses and limitations, in a transparent manner,
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without necessarily exposing critical intellectual property. This summary
will be made publicly available by Tero Carbon if homologation is granted.

Indicative Evaluation Criteria for Homologation:

Scientific and methodological robustness.

Quality and representativeness of calibration and validation data.
Proven performance in terms of accuracy and precision.

Adequate approach for quantifying and propagating uncertainties.
Transparency and clarity of documentation.

Applicability to Tero Carbon's methodologies and project types.
Compliance with the principles of conservatism.

Tero Carbon may maintain a public list of homologated software and
models. The homologation of a software/model does not exempt the project from
field verification by a VVB, which may include sampling to validate the specific
estimates of the project. Tero Carbon reserves the right to request additional
information or require specific validations for different biomes or conditions
before granting homologation. A detailed procedure on the software
homologation process will be made available by Tero Carbon.

8. UNCERTAINTY ANALYSIS AND STATISTICAL
APPROACHES

The quantification of uncertainty is a requirement for all estimates of
carbon stock and GHG fluxes. The following guidelines should be followed:

e |dentify the sources of uncertainty (measurement errors, sampling errors,
model errors, uncertainty in parameters like Carbon Fractions (CF) and
Root-to-Shoot Ratios (R: S))

e Quantify the uncertainty for each relevant carbon pool and emission
source, and propagate these uncertainties to the final estimate of net
reductions/removals, using appropriate statistical methods.

e Report the estimates as a mean value accompanied by a confidence
interval (e.g., 90% or 95% Cl, as specified by the applicable Tero
methodology or, in the absence of specification, the Developer must justify
the choice).

e The acceptable level of uncertainty for the final VCU estimates may vary
according to the Tero methodology and the project scale.
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This section presents two approaches for the statistical analysis of sample
data and the treatment of uncertainty. The choice of approach must be justified in
the PDD.

8.1. General Approach (Frequentist)

This approach is based on classical statistics and is applicable to all types of
AFOLU projects, being common in forest inventories. Uncertainty propagation
should be performed using methods such as error propagation as per the IPCC
2006 guidelines (Annex 1 of Volume 1) or Monte Carlo simulation.

8.1.1. Conservative Application of the Confidence Interval in Final Estimates
for Crediting

To ensure the principle of conservatism in the final quantification of Verified
Carbon Units (VCUs) to be issued, the margin of uncertainty (derived from the
confidence interval) must be applied unilaterally, resulting in the most
conservative estimate of the climate benefit. The Project Design Document (PDD)
and the Monitoring Reports must clearly detail how the uncertainty was
propagated and how the conservative limit was applied.

The following guidelines should be followed:
1. For Estimates of Climate Benefits (Reductions/Removals):

e When calculating a net GHG removal (e.g., increase in carbon stock in
soil or biomass) or a net emission reduction (e.g., avoided emissions in
APD, reduction of emissions from agricultural management), the margin
of uncertainty must be subtracted from the mean estimate. The
creditable value will be the lower limit of the confidence interval.

e Example: If the estimated net removal is 100 tCO,e with a margin of
uncertainty of 10 tCO,e (for a 90% Cl), the value to be considered for
crediting (before other adjustments like leakage and permanence) will
be 100 - 10 = 90 tCOze. The project must present the calculation that
leads to the unilateral margin of 10 tCO,e (e.g.,, Z * SE, where Z is the
critical value for the unilateral confidence level desired).

2. For Estimates of Baseline Stocks or Emissions that Reduce the Project's
Benefit:

e If a carbon stock in the baseline (e.g, CS BSL NAT n in ARR projects,
representing the carbon that would accumulate naturally) is subtracted
from the project's removals, or if baseline emissions are considered as a
benefit (e.g,E BSL APD n in APD, which are avoided by the project), the
conservative application of the Cl depends on the net effect:
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o If ¢cs BSL NAT n (natural baseline stock) is subtracted from the
project's removals, the uncertainty margin of CS_BSL NAT n should
be added to its mean estimate. This increases the baseline value,
making the project's net benefit more conservative.

o ForE BSL APD n (avoided baseline emissions), which is a benefit, the
uncertainty margin should be subtracted from the mean estimate, as
per item 1.

3. For Estimates of Project Emissions (PE or E_PROJ):

e When calculating GHG emissions that occur as a result of project
activities (e.g, E_ PROJ n, FE n, or EMIS PROJ n), the uncertainty margin
must be added to the mean estimate of these emissions. This increases
the emissions attributed to the project, making the net benefit more
conservative.

4. Non-Negative Final Result:

e After the conservative application of the confidence interval, if the
resulting value for a net removal or net reduction is negative, it must be
considered zero for crediting purposes.

The Project Developer must justify in the PDD the chosen confidence level
(e.g., 90% or 95%) and transparently present the calculations of the uncertainty
propagation and the derivation of the unilateral margin applied for each
component of the GHG quantification, as per the IPCC guidelines (2006 IPCC
Guidelines, Vol. 1, Chap. 3 and Annex 1). The specific Tero methodology may
provide additional guidance on the required confidence and precision levels.

8.2. Bayesian Approach (Recommended for Agricultural Land
Management - ALM Projects)

For projects involving the quantification of changes in carbon stocks with
high variability, such as Soil Organic Carbon (SOC) in agricultural systems, Tero
Carbon recommends the use of Bayesian inference. This approach allows for a
more complete quantification of uncertainty and a transparent, conservative
decision-making process.

8.2.1. Objective

To estimate average and total carbon stocks (soil and/or biomass) and their
changes associated with the implementation of sustainable management
practices, with uncertainty quantified through Bayesian inference.
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8.2.2. Data Structure
For each plot/sampleuniti = 1, ..., n:

e Eit:stock (Mg C hal)attime t (baseline).
e Ei,t+1:stock (Mg C ha™!)attime t+1 (post-intervention).
e Ai:change per sample unit (Mg C ha™).

AL = Ei,t+1 - Eit

The average change per hectare in the sample is the mean (or weighted
mean by strata) of the Ai.

A= (1/n) * 3 Al

8.2.3. Bayesian Statistical Model

The objective is to estimate the true mean stock (u) of the area and its
uncertainty.

Ei ~ Normal (u, o©?2)
Where:

e u: mean stock (Mg C ha™?).
e o variability between points + measurement error.

a) Simple Paired Model (without covariates):

When there are measurements at two time points (preferably at the same
locations), the change (Ai) is modeled directly:

Ai ~ Normal (uA, oA?)

Where:

e uA:mean change (Mg C ha™).

e oA:variability of the point-to-point change.

e Priors: Weakly informative priors should be specified, for example: nao ~
Normal (0, 102),0A ~ Half-Cauchy (0, 5).
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b) Extension with Measurement Error and Unit Effects (Recommended):

This model separates spatial variability (between points) from analytical

error:
® FEijt (observed) ~ Normal (Eit, o?means)
e Eit ~ Normal (pt + ui, o?site)
® ui ~ Normal (0, T?2)
e ANi = Ei,t+l1 - Eit, with Ai ~ Normal (pA, oA?).
c) With Covariates/Strata:
If there are strata s (soil, landscape, management), the model for the
change is:
® Ai ~ Normal (pAs[i], oAs[i]?)

e with a hierarchical structure: uAs ~ Normal (uA, tA?2)

The mean change for the area is the weighted average by the areas of the
strata.

8.2.4. Uncertainty and Conservative Value (Certification)

The posterior distribution of ua, resulting from the Bayesian analysis,
provides the complete probability of carbon gain/loss. For a conservative decision,
Tero Carbon requires the use of the Minimum Claimable Benefit (BMR), which
corresponds to the lower bound of the 95% Credibility Interval (5th percentile) of
the posterior distribution of pA.

BMR = g0.05 (pA | data)

Rule:

e If BMR > 0, there is a =2 95% probability of carbon gain per hectare. Only
positive BMR values are eligible for crediting.

e The BMR may also be required to exceed a technical threshold, if specified
by the methodology.

Application Example:

Suppose that after the Bayesian analysis of SOC data from an ALM project,
the posterior distribution for the mean change per hectare (uA) has the following
characteristics:

e Posterior mean = +1.5 Mg C ha™!
o 95% Credibility Interval for pa (Crl95%) = [-0.2 Mg C hat, +3.2 Mg C ha'l]
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In this case, the BMR is the lower bound of the Crl95%, which is -0.2 Mg C
ha™.

According to the decision rule, since BMR is not greater than zero, the
result is considered inconclusive. Although the mean indicates a gain, the
uncertainty is too high to be 95% confident in the gain. Therefore, no carbon
credits for SOC removal would be issued for this monitoring period.

8.2.5. Total Stock/Change in the Area
For an area A (ha):
Atotal = A x pA

If A or uA have uncertainty, it must be propagated by sampling from the
posterior distribution:

Atotal(m) = A(m) x pA(m) , form =1, ..., M

The final report must present the 95% Crl of Atotal and the total BMR (5th
percentile of Atotal).

8.2.6. Sampling Design and Weights

e Stratify (by soil/topo/management) to reduce oA.
Performm optimal allocation of samples, proportional to the expected
variance per stratum.

e Apply weights ws in the stratified weighted mean by area:

o ws = As / ZAs (where Asisthe area of stratum s).

8.2.7. Reporting Requirements and Decision Rule

When using the Bayesian approach, the PDD and Monitoring Reports
MUST present:

e Per hectare: the posterior mean of ua, its 95% Crl, and the BMR (in Mg C
ha and tCO,e ha™l)..

e Total: The estimate of Atotal, its 95% Crl, and the total BMR.

e Certification: The project is approved for credit generation if BMR 2>
threshold (where the minimum threshold is zero). Otherwise, the result is
classified as 'inconclusive' for that monitoring period.

'The conversion from Mg C to tCOze is performed by multiplying the carbon value by
the molecular mass ratio (44/12), as detailed in Section 5.5.
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10.

Transparency: The priors used, model diagnostics (e.g., R-hat, ESS), and
sensitivity analyses to priors must be declared.

MONITORING, REPORTING, AND VERIFICATION (MRV)
OF CARBON STOCKS

Monitoring: The Monitoring Plan in the PDD must detail the frequency and
methods for reassessing carbon stocks throughout the project's crediting
period.

o For LTCS, reassessment every X years (e.g., 5 years) or with significant
changes in practices.

Reporting: The Monitoring Reports must present the updated estimates of
carbon stocks, the changes since the previous period, the methods used,
and the uncertainty analysis.

Verification: An independent VVB will audit the data, calculations, and
compliance with this document and the specific Tero methodology.

REVIEW OF THIS DOCUMENT

This document: "Technical Guidelines for Carbon Quantification in AFOLU

Projects (DC.CER.003)" will be reviewed periodically by Tero Carbon, at least every
3 (three) years, or as necessary to:

e Incorporate scientific and technological advances in carbon quantification.
e Add methods for new crops or vegetation types.

Reflect changes in IPCC guidelines or relevant international standards
(ICROA, CORSIA).

Incorporate feedback from Project Developers, VVBs, and other
stakeholders.

e Correct any inconsistencies or ambiguities.
e Meet specific quantification, measurement, reporting, and verification

requirements that may be established by the regulation of the Brazilian
Greenhouse Gas Emissions Trading System (SBCE), as per Law No.
15,042/2024.
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1.2

11/06/2025

Technical review of the statistical approach.
Complete restructuring of Section 8 to detail and
integrate the Bayesian Analysis methodology as
the recommended approach for agricultural
management (ALM) projects, preserving the
structure and formulas of the reference document.
The general (frequentist) approach was maintained
with its original text for didactic purposes.
Connecting points were added in Sections 2 and 4
to improve clarity and guidance for developers of
both forest and agricultural projects.

1.1

06/16/2025

Detailed inclusion of methods for LTCS (Long-Term
Cyclical Carbon Stock) for annual/cyclical crops,
with an example for Soybean and Millet based on
the INPA booklet. Structure for future perennial
(Cocoa) and cyclical crops. Clarification on rigorous
cubage. Alignment with all AFOLU Tero
methodologies. Reinforcement on Tiers and
preparation for ICROA/CORSIA. Inclusion of
considerations for alignment with the SBCE (Law
No. 15,042/2024).
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Initial version approved by the Directorate and
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