FOR THE VOLUNTARY CARBON MARKET

O
I ‘ THE INTEGRITY COUNCIL

OBSERVATIONS IN RELATION TO CATEGORY ASSESSMENT
RICE CULTIVATION METHANE AVOIDANCE — PART I
AUGUST 2026

1. Purpose of these observations

The Governing Board (the Board) of the Integrity Council for the Voluntary Carbon Market
(ICVCM), when considering the assessment of methodologies related to Rice Cultivation
Methane Avoidance identified that it would be beneficial to make available their observations for
the purpose of supporting the future development of methodologies in this Category.

These observations are non-binding and do not impact or form any part of the Assessment
Framework, Assessment Procedure, or any Decision (as defined under the Assessment
Framework) and are published by the ICVCM for the purpose of information only.

The ICVCM may, from time to time, publish other observations for other Categories where it
considers this may be useful for CCP-Eligible Programs and other stakeholders, and may update
and revise its observations from time to time based on further assessment processes or
information. Observations are not an exhaustive set of views of the Governing Board, and not all
aspects addressed in assessment processes are included. No reliance may be placed on
observations, as they are for the purpose of information only, and observations published are
without prejudice to other ongoing assessments.

The Governing Board would like to express its gratitude to the experts and other stakeholders
engaged in the assessment process who provided input to the ICVCM regarding this Category.

2. Category Details

Whenrice paddies are covered by water oxygen cannot penetrate the soil. This creates conditions
that favour organisms that break down organic material (such as plant residues or soil organic
carbon) anaerobically. This process generates methane (CH,) which is released to the
atmosphere primarily by transport through rice plants, but also by bubbles and diffusion through
the soil-water interface. The annual quantity of CH, emissions from a given rice cultivation area
depends on several factors, including the number and duration of cropping cycles, water
management regimes before and during the cultivation period, and the application of organic and
inorganic soil improvers. Additional influences include soil type, temperature, and rice cultivar®.

" Arice cultivar is a specific variety of rice bred to perform well under certain growing conditions or to have
particular qualities.
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The rice cultivation methane avoidance category addresses these emissions by promoting a
transition from traditional cultivation practices characterized by continuous flooding to alternate
wetting and drying (AWD) practices. Changes in water management under AWD decrease
anhaerobic soil conditions and thereby lead to lower methane emissions from rice fields.

3. Observations relating to Rice cultivation methane avoidance methodologies

The Governing Board's observations regarding the assessment of rice cultivation methane
avoidance methodologies against the ICVCM Assessment Framework and its Core Carbon
Principles generally relate to additionality and robust quantification.

The methodology within this Category to which these observations relate is VM0051 - Improved
Management in Rice Production System v1.1 applied under VCS.

4. Robust Quantification

VMO0051 v1.1 provides multiple approaches for quantifying methane emissions, including the use
of direct measurements, country-specific values, and IPCC global, regional, or country-specific
default factors. Nikolaisen et al.? compared several available approaches for modelling CH,
emissions and identified limitations across all methods considered.

In the context of this methodology, the Governing Board views the application of an uncertainty
deduction, together with limitations on project scale, as a reasonable and pragmatic approach
to addressing the model quantification uncertainty. At the same time, CCP Eligible programs are
encouraged, where feasible, to promote the use of country-specific emission factors and to
support the continued development of more accurate and context-specific modelling or direct
measurement approaches.

Nitrous oxide (N.O) emissions

Regarding N,O emissions, VM0051 v1.1 requires that all nitrogen inputs to be recorded in farm
logbooks, which supports transparency around fertilizer use. Where nitrogen inputs (i.e. fertilizer)
increase, the methodology applies default calculation methods to estimate any associated
increase in N,O emissions. Where the project transitions to AWD without changing nitrogen
inputs, a separate correction factor is applied to account for the partial increase in N,O emissions
associated with the aerobic conditions introduced during dry periods. This latter situation is
expected to be the most common.

These default values are based on the IPCC Guidelines (2019) and are intended to provide a
practical and conservative way to account for potential N,O emissions from fertilizer use,
including synthetic fertilizers, organic amendments, and crop residues.

2 Frontiers | Modelling CH4 emission from rice ecosystem: A comparison between existing empirical
models
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Soil Organic Carbon

Changes in water management practices such as alternate wetting and drying (AWD) may
influence the dynamics of soil organic carbon (SOC) in rice paddy systems. AWD introduces
periodically aerobic conditions into soils that are otherwise continuously flooded, which can
modify the balance between carbon inputs (from plant residues and root growth) and carbon
losses (through microbial decomposition) in soil. While many studies focus on greenhouse gas
emissions such as methane and nitrous oxide, the effects of AWD on SOC are an important part
of understanding the overall climate and soil health implications of water management practices.

The recent literature indicates that the impact of AWD on SOC is context-specific and variable,
depending on factors such as soil type, climate, management practices, and the intensity and
frequency of drying events. In some long-term irrigation studies, water-saving practices including
AWD have been associated with changes in SOC over time, although the direction and magnitude
of these changes are not consistent across all environments and management regimes. These
results reflect the complexity of soil carbon processes, where increased exposure to oxygen
under AWD can enhance microbial decomposition of organic matter, but may also be balanced
by changes in crop growth, residue inputs, or other management practices.

Importantly, the emerging evidence suggests that net SOC changes under AWD are not uniformly
large or negative and can be influenced by broader agronomic practices. For example, integrated
approaches that combine AWD with crop residue management, nutrient optimization, or soil
amendments may support SOC retention while also reducing methane emissions. Being aware
of this, VM0051 v1.1 addresses this risk through a combination of applicability conditions that
prohibit SOC-depleting practices and a requirement that qualified agronomic experts develop
AWD implementation criteria specific to each stratum, taking into account yield maintenance
and broader soil health considerations. Reviews of greenhouse gas impacts from AWD note that
while methane typically decreases substantially, carbon dioxide and nitrous oxide fluxes vary,
and comprehensive assessment of SOC and carbon dioxide (CO,) effects remains an area where
more data is needed.

Overall, SOC effects under AWD represent a source of uncertainty in the climate performance of
rice water management practices. Given the current state of knowledge, these effects are best
treated as context-dependent and accounted for where feasible in project quantification
frameworks, while recognizing that SOC outcomes may differ across sites and management
regimes. The Governing Board notes that continued research and field measurement may help
further clarify the conditions under which AWD affects SOC and how these impacts interact with
methane and nitrous oxide emissions.
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