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average annual increments

Agroforestry systems

National Coffee Association (Spanish acronym)

Benefit Distribution Plan

Center for Evaluation and Monitoring (CEMEC, for its acronym in Spanish)
Collect Earth Project

National Climate Change Council (Spanish acronym)

National Council for Protected Areas (CONAP, for its acronym in Spanish)
National REDD+ Strategy

Emissions Reduction

Emissions Reduction Document (ERPD)

Emission Reduction Program

Emissions Reduction Payment Agreement

Emission factors

Absorption factors

Food and Agriculture Organization of the United Nations

Forest Fire Commission

Forest Carbon Partnership Facility (FCPF)

Forest Investment Program (FIP)

Forest Reference Emission Levels

Foundation for Ecodevelopment and Conservation, for its acronym in English
Interinstitutional Coordination Group

Green Climate Fund (GCF)

Inter-institutional Group for Forestry and Land Use Monitoring for its acronym in Spanish
Greenhouse Gases

Government of Guatemala (GoG)

Guatemalan Climate Change Science System of Climate Change
International Bank for Reconstruction and Development (IBRD).

National Forest Institute (INAB, for its acronym in Spanish)
Intergovernmental Panel on Climate Change

Land Use, Landse Change and Forestry

Ministry of Environment and Natural Resources for its acronym in Spanish),
Ministry of Agriculture, Livestock and Food for its acronym in Spanish)

Mechanisms of Compensation for Environmental and Ecosystem Services for its acronym in Spanish

Ministry of Public Finance for its acronym in Spanish)
Manual deOperations

Monitoring, Reporting and Verification

Nationally Determined Contributions

National Forest Inventory

Forestry incentive program for holders of small tracts of land with forestry or agroforestry

vocation.
Forestry incentive program

Incentive Program for the establishment, recovery, management, production and protection of

forests in Guatemala.
Permanent Sampling Plot System
Benefit sharing plan
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Plant
REDD+
REDDES
SIGAP
SIREDD+,

SNIGT
UNFCCC
uvG
VCS
WCS

Forest plantations

Reducing emissions from deforestation and forest degradation.

Local Networks for Development for its acronym in Spanish

Guatemalan System of Protected Areas (SIGAP, for its acronym in Spanish)

National Information System for GHG Emissions, Multiple Benefits, Other Impacts, Management

and REDD+ Safeguards for its acronym in Spanish)
National GHG Inventory System for its acronym in Spanish
United Nations Framework Convention on Climate Change
Universidad del Valle de Guatemala

Voluntary Carbon Standards (VCS)

Wildlife Conservation Society
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1 IMPLEMENTATION AND OPERATION OF THE ER PROGRAM DURING Tt
REPORTING PERIOD

1.1 Implementation status of the ER Program and changes compared to the BER

In this first Emissions Reduction (ER) Monitoring Report of Guatemala, the progress that the country has made to address
the main causes of deforestation and forest degradation is reported, compared to what is established in the Emissions
Reduction DocumdnERPDXey dates and milestones of the RE Program are listed below.

1 Establishment of the Executing Unifrticle 5 of Decree 2Q020, issued by the Congress of the Republic on
April 15, 2020 established the Executing Unit of the ER Program to be developed through the National Forest
Institute (NAB, for its acronym in Spanjisivho will coordinate actions with the Ministry of Environment and
Natural ResourcesMARN, for its acronym in Spanjsthe Ministry of Agriculture, Livestock and FOMAGA
for its acronym in Spanish) and the National Council for Protected ADEa$AP, for its acronym in Sparjigh

1 Signing of the ERPAON September 13, 2021Guatemala formalized the historic signing of the Emissions
Reduction Payment Agreement (ERPA) with the Forest Carbon Partnership Facility (FCPF), through the Program
Entity, which corresponds to the Ministry of Public Finang®NFIN, for its acronym in Spanisand the
International Bank for Reconstruction and Development (IBRD).

1 Launch of the National Strategy to Reduce Deforestation and Forest Degradation under the REDD+
mechanism:OnSeptember 13, 2021the Ministry of Environment and Natural Resources officially delivered to
the President of the Republic of Guatemala the finalized document of the REDD+ National Strate@08&2)20
being a relevant milestone in the country, to ratify its commitmentativance in the actions of the Emission
Reduction Program (ERP).

1 Approval of the INAB and CONAP institutional modalities to implement actions within the BR: ERPD
established that INAB and CONAP would design institutional mechanisms framed in the Emission Reduction
Program. In this sensi 2021INAB approved, through the Board of Directors of the institution as the collegiate
body, a manual on the Mechanisms of Compensation for Environmental and Ecosystem SRIQBEAB, for
its acronym in Spani$®and that same year CONAP, for its part, through the Honorable Council for Protected
Areas, approved the Regulations to control and promote REDD+ actions in the Guatemalan System of Protected
Areas SIGAP, for its acronym in Spahisitough management models for the conservation and sustainable use
of forests.

1 Reqgistry of Projects for the Removal or Reduction of Greenhouse Gas (GHG) Emi€sianzared to the ERPD,
the Ministry of Environment and Natural Resources has achieved a historic milestone, through the establishment
of the Registry of Projects for the Removal or Reduction of Greenhouse Gas (GHG) Emissions, which will allow,
among its maw functions, to avoid the double accounting of REDD+ initiatives subject to payment based on
results. The Registry was created and published in the Central Americaml¥feispaper irAugust 2020,
through Ministerial Agreement 282020. Said Registry establishes the creation of operating and procedure
manuals, which were preparad 2021and are in the process of being approved, with an 80% progresg rate.

1 https://www.congreso.gob.gt/detalle pdf/decretos/13525#gsc.tab=0

2 https://twitter.com/marngt/status/1448303019649556485

3
https://www.inab.gob.gt/images/informacionpublica/manuales/6.52%20Manual%20de%20Normas,%20Procesos%20y%20Procedimieri?%20del
ODepartamento%20de%20Conservacion%20de%20Ecosistemas%20Forestales.pdf

4 https://drive.google.com/file/d/1e4biZFoxzReLoRumKBBABRK vG9Xl/view
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1 ERP Benefit Distribution Plan (BDRFompared to the ERPD, Guatemala has developed the technical,
administrative and legal procedures to ensure the distribution of the benefits derived from the ER Program. The
BDP includes the feedback of the entities participating in the Program and theltaiitns carried out with
project beneficiarieso obtain approval. The BDP also has a Nesting Protocol that describes the methodological
integration of existing REDD+ initiatives within the ER Progmayoid doublecarbon accounting.

1 Progress in actions and interventions under the ER Prograhe Government of Guatemala has defined a total
of 19 REDD+ actions for the ERP, which have been grouped into 5 major strategic options, under a programmatic
based approach, which are closely related to the national efforts that are currently being deseilofihe
country to address deforestation and forest degradation. Emission reduction activities within the framework of
the ERP may be implemented through any of the following three modalities: 1. REDD+ Project Initiative; 2.
Initiative for compensation echanisms for ecosystem and environmental services associated with faedts;
3. Management Models Initiative for the conservation and sustainable use of forests in the SIGAP.

For the 2020 period, only the REDD+ Project Initiative implemented activities. These praject
GUATECARBON REDD+ Project; b) Lacaritinests for Life REDD+ Project; c) (Early) Local Networks for
DevelopmentREDDES, for its acronym in SpgrifdEDD+ Project. Projects a and b are certified by the Voluntary
Carbon Standards (VCS), and project c is in the process of being certified by the Verra Verified Carbon Standard
(VCS). This represents a relevant milestone for Guatemala, since they dnestltiatives that, within the
framework of the ERP, have carried out Emission Reduction actiGtiesently, the open call phase for project
submissions runs from November 29, 2023, to October 31, 2024.

Decisive actions in the facef COVIBL9: On March 6, 2020through Government Decree-2020, a state of
calamity was declared in the countiyecause ofhe official pronouncement of the World Health Organization,
which identified the virus called COVID as an international public health emergency. In this sense, the right
of free locomotion and conglomerations of people at the national level weredumiTherefore, the REDD+
activities planned by the Guatemalan Government and the REDD+ projects wiéed lilme to the restrictions
established by the Guatemalan Ministry of Health. However, despite the aforementioned, in 2020 institutional
actions were continued in conjunction with stakeholders from the forestry, environmental and justice sectors
through @mpliance with the current national regulatory framework, such as the Law of Protected Areas and its
Regulations, Decree No-89, the Master Plan for the Mayan Biosphere Reserve, the model of community
forestry concessions, the PINPEP and PROBOSQUErawg,others of a similar nature.

The current program does not report changes in the strategy described in the ERPD. However, the main updates in the
actions of the ER Program are listed below.

Update on the strategy to mitigate and/or minimize potential displacement:

The program ensures the mitigation and/or minimize potential displacement as it covers a significant percentage of the
country (92%), and public policies are implemented at the national level, not excluding those areas that are not part of
the Program. Aditionally, there are only two areas that may have potential displacement within the country. In one of
them, there is a carbon project with international sales commitments that has a very strong work program to avoid
emissions (The Conservation Coast b)NBWECO), and consequently, it is unlikely that displacement will occur in those
areas. The second area is also part of the Guatecarbon project and is part of a National Protected Area, so efforts continue
to reduce emissions in those areas. Another notewgraction is that the program conducts monitoring at the national
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level, which means it does so both within and outside the PRE, with the aim of confirming that there is indeed no
displacement.

Therisk due to displacement during the year 2020 in the areiatefvention of the Program continued to be moderate,
since no risks of high impact on the environment and society were identified that have led to displacement activities
towards the accountig area, since Guatemala has considered as a priority to increase the strengthening of forest
governance, promoting the coordination and effective participation of local actors, as part of the National Plan for the
Economic Recovery of Guatemala derifienin COVIEL9, following the health and safety, innovation and sustainability
crosscutting principles:

The risk of displacement of emissions during the year 2020 outside the accounting area, such as the Laguna del Tigre
National Park (area excluded from the ERP), has been managed mainly by reinforcing institutional presence through the
Forest Fire CommisgiqFFC) of Petén, in areas of high incidence that affect the program area. INAB reported that in the
2020 period it estimated 63% fewer forest fires in the department of Petén, compared to 2019. In addition, it should be
noted that CONAP has been condugtipermanent monitoring in the Maya Biosphere Reserve for more than 20 years
(through the Center for Evaluation and MonitorifggMEC, for its acronym in Spajpisigether with the WCS (Wildlife
Conservation Society), with daily data updates and public access. This has been a key mechanism for its detection and
early preventive actions.

Likewise, the risk of displacement to the SarsMatagua region, the second territory outside the accounting area of

the ERP, is low given that the territory has beeradministered by CONAP and FUNDAECO for more than 25 years, with
no expiration datepecause it is established in the Law of Protected Areas and other laws declaring protected areas
specific to Izabal. Additionally, remnants of forest outside the project area are highly fragmented and minimal.

It should be mentioned that Guatemala has an action plan for the National REDD+ Strategy, where it is expected that the
first five years of implementation are carried out with the country's own resources and the support of climate funds, such
as the GreerClimate Fund (GCF) and the Nama Facility, as well as a small portion of payments based on results through
the regulated or voluntary market, among others of a similar nature. This will make it possible to continue with the
strategic approach to priority dions and, thus, mitigate displacement due to emissions with the support of civil society,

the private sector, local communities and indigenous peoples.

Finally, as an improvement in the alert system and decisiaking for forest fires, the National Forestry Institute (INAB)
has implemented an automated heat point alert system on its website. You can find it at this link:
https://sig.inab.gob.gt/portal/aps/dashboards/81d8eb742ff44fd09b5144d8aeb4ae9b (INAB Heat Point Dashboard).
This system involves key stakeholders coordinating efforts across different points in the country.

Organizational agreements and involvement of partner agencies:

The institutional governance framework of the ERP Program is formed by the Ministry of Public Finance (MINFIN), as the

t NEANFY 9y iAGeT GKS blraAaAz2ylf C2NBaG LyadAddziS oLb! .0 |
and Natural Resurces (MARN), the National Council for Protected Areas (CONAP), and the Ministry of Agriculture,
Livestock and Food (MAGA), as strategic institutional partners. In addition, various NGOs play a role as implementing
partners.

Decree 22020 of the Congress of the Republic of Guatemala establishes that the National Forest Institute (INAB) is the
Executing Unit of the Emission Reduction Program. It will also be responsible of coordinating actions with the National
Council for Prtected Areas (CONAP), the Ministry of Environment and Natural Resources (MARN), and the Ministry of
Agriculture, Livestock and Food (MAGA).
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In this sense, the Coordination Office of the Emission Reduction Program of the National Forest Institute (ERP Executing
Unit) has led the preparation of the First Emissions Reduction Monitoring Report for the period from January 1 to
December 31, 2020, thugh the creation of the Monitoring Group for the first emissions reduction monitoring report,
which is made up of staff specialized in geographic information systems and climate change from MARN, MAGA, CONAP,
as well as representatives of the ERP RED&)ed®s. In addition, it has received specialized support in carbon monitoring

and accounting, complemented by acadenifmiersidad del Valle de Guatempla

This type of coordination and inténstitutional arrangements has become an example at the national level since it is the
first time that so many state organizations, REDD+ projects and strategic partners have come together to make a national
effort to reduce deforestation and degradation of forests. These synergies will be strengthened by the second and third
monitoring reports.

Updates on the assumptions in the financial plan and any changes in circumstances that positively or negatively affect
GKS FAYIFIYOALE LXLFY YR G4KS AYLX SYSyidliadAaz2zy 2F (GKS 9wt Qa

¢tKS D2@SNYYSyd 27F Ddzqr iSYFftl o0D2D0 gAfft FLOAECAGIOS GKS Y
cost resources, which add up to approximately USD 226 million. This contribution includes resources for coordination,
monitoring, evaluatios, reports, through underlying government programs, that is, INAB incentives through
twh. h{v! 93 tLbt9t YR /hb!tQa tNRBIANFrY F2N] G§KS NBad2NI G
biological diversity, the National REDD+ Strategy, amongrethf a similar nature.

The ERPD indicates that specific actions to be implemented in the ERP would be reinforced through interventions such
as the Forest Investment Program (FIP), with a total amount of 24 million US dollars, of which 3,150,000.00 dollars
correspond to a donatio and 20,850,000.00 dollars correspond to a loan. As of the date of this report, the Sustainable
Forest Management Project is in negotiation process, and the Green Guarantee for Competitive Landscapes Project is in
the implementation phase. Currently, tHdP has not yet been released.

Therefore, for the emissions reduction program, the Guatemalan Government, through Decree nurt@ @rticle

5, stipulates that the Ministry of Agriculture, Livestock, and Food (MAGA) must prioritize allocating an additional five
million quetzales (®00,000.00) to the National Institute of Forests (INAB) for program implementation and execution.
The transaction of this amount was effective in January 2021, and it was the sole amount used for operational expenses
of the executing unit and its collabds. Additionally, INAB has funded certain operational expenses using its own
resources and those from cooperation.

1.2 Update on major drivers and lessons learned

In 2019 asa part of the National REDD+ Strategy (22260% update, he main drivers of deforestatiomere determined
as:

1) Unsustainable use of forest products
2) Extension of livestock activity
3) Extension of agricultural activity

The unsustainable use of forest products is responsible for the loss of 39% of forest land with losses of 146,300 ha. For
its part, the expansion of livestock activity accounts for 34% of the loss of forests and the expansion of agricultityal activ
cause losses of 24% of forests at the national level. The expansion of urban and industrial infrastructure generates only

5 https://lwww.marn.gob.gt/wpfd_file/estrategianacionatredd/
6 The information about drivers of deforestatiafiffers from the ERPD, becaus@datedinformation was used for this
report.
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1% of forest loss, while 2% of forest loss is due to other causes such as natural events (landslides, eruptions, pyroclastic
material emissions, rock outcrops and others).

There are also drivers of forest degradation, including:

1) Unsustainable use of forest products
2) Forest fires

For the period 200&2016, about 154,000 ha of forest land wegm®bably or possibly degraddiy theunsustainable use
of forest products throughout the country, while 13,300 ha of the degraded arassisciated probablwith forest fires
(southern and northern areas of the country).

Below is a brief description of the lessons learned on the causes of deforestation and forest degradation in Guatemala,
compiled in the National REDD+ Strategy (22@50Y.

1 Strengthening of local governance: For a greater application of the framework of Forestry policies in territorial
spaces in which different normative instruments are applied, the integration of the forestry sector should be
sought for the sustainable managnent of the territory, starting with the implementation of municipal
development plans through participatory, inclusive and democratic processes.

1 Operational strengthening of institutions related to agricultural, forestry and natural resource conservation
activities (MARN, INAB, CONAP, MAGA) and municipalities: a better performance of the governing
institutions of the forestry sector in reducing deforestation and forest degradation, it is important to continue
with inter-institutional coordination mechanisms at both the central and municipal levels. In addithe
strengthening of local governments through the local institutional decentratimgiblicy must be implemented
effectively.

1 Increase budget investment and other resources to strengthen Forest management and comtratrengthen
institutional presence and that of government authorities for the supervision and control of land use change, a
larger budget should be taken into account to increase the adequate human resource to be able to create
innovative technical anebal conditions that generate new economic, social and technological mechanisms that
allow reducing deforestation and forest degradation

1 Strengthen the REDD+ Monitoring Systeffihe monitoring, reporting and verification (MRV) of emissions
associated with deforestation and forest degradation agents is essential for the Guatemalan Government, in
order to generate an adequate folloup of the challenges it faces. Therefore, the EDNBEaction plan foresees
that, with a national budget complemented by international financing, gaps can be closed to strengthen
detection systems and early warnings of illegal activities within and outside protected areas through satellite
monitoring and ptential hiring of trained staff.

1 Strengthen training, awareness, and communication systema:reduce deforestation and forest degradation,
it is important to apply awareness, communication, and dissemination programs for national mechanisms, such
as the management models of the Guatemalan System of Protected Areas and incentives for forests and
plantations.

To assist in the mitigation and improvement of decisiaking and actions in forest fires, the National Institute of
Forests (INAB) has implemented an automated hotspots alert system on its wébsite.

7 https://iwww.marn.gob.gt/wpfd_file/estrategianacionatredd/
8 Link:https://sig.inab.gob.gt/portal/apps/dashboards/81d8eb742ff44fd09b5144d8aeb4ae9b

5
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1.3 Methodological deviations

This section does not apply becauke reference level has not yet been validated

2 SYSTEM FOR MEASUREMENT, MONITORING AND REPORTING EMISSIONS A
REMOVALS OCCURRING WITHIN THE MONITORING PERIOD

2.1 Forest Monitoring System
2.1.1  Organizational structure

The MRV system of the forest sector has been built according to the capacities in the country to respond to the UNFCCC
from the international point of view, and at the national level based on existing platforms, studies, data and processes,
taking into acount a diversity of governmental and ngovernmental institutions, including academia, research centers

and civil society organizations. In addition, it is based on the current legal frameworks: Forestry Law (De8fs% aw

of Protected Areas (Decree8®)’ and the Framework Law to Regulate the Reduction of Vulnerability, the Mandatory
Adaptation to the Effects of Climate Change and Greenhouse Gas Mitigation (D&0#8}7. These laws mandate the
different government institutions to collect and process information according to their scope of action.

The MRV system for the Emission Reduction Program has been implemented through coordination by INAB, as the
Executing Unit of the Program, with the support of technical staff from the GIS units and the climate change
units/departments/ directorates of theinstitutions that make up CONAP, INAB, MARN and MAGA, as well as
representatives of the Guatecarbon, Forests for Life and Local Networks (REDDES) REDD+ projects. The preparation of this
report was complemented with the support of specialists fronivgrsichd del Valle de Guatemal#or carbon accounting.

All the information generated by the different institutions was integrated and systematized by INAB within the framework

of the ERPA of the ER Program under the FCPF. In this sense, INAB has been an integrating unit and generator of the
reports before theFCPF. It is in close coordination with MARN, as focal point before the UNFCCC, to ensure consistency
between the information generated in the framework of the ERP and what is reported for other initiatives and
commitments under the United Nations Framew@#knvention on Climate Change (UNFCCC), including GHG inventories

for the LULUCF sector.

It is important to point out that each government institution of theterinstitutional Coordination Grou@CH for the
preparation of the First Emissions Reduction Monitoring Report has provided different inputs according to their
competencies. A brief description of them is made in Table 1 below.

9 https://www.inab.gob.gt/images/informacionpublica/2019/1.4.a%20Compendio%20de%20leyes%20y%?20reglamentos%20forestales.pdf

10 https://www.acnur.org/fileadmin/Documentos/BDL/2008/6696.pdf

11 https://faolex.fao.org/docs/pdf/gual40260.pdf

12 Second monitoring report will be supported by UVG and a capacity building process will take place during 2023 for INWBrésensible of implementing the third
MR with support from other institutions.

13GCl is the institutional governance body for REDD+ implementation in Guatemala.
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Tablel. Participating institutions in the elaboration of the First Emissions Reduction Monitoring Report and the inputs

provided

Institution

Inputs

Coordinate ER monitoring report integration

Forest Cover Maps (in collaboration with CONAP).

National Forest Inventory.

List with information and maps/polygons on the areas subject to incentive
PINPEP, PINFOR, and PROBOSQUE.

INAB /Emission Reduction
Program Executing Entity (,

Data, maps and/or polygons linked to the use of firewood and legal and i
selective logging.

Technical coordinator,
departments of GIS and Climat
change)

Estimation of average annual increments (AAl), and removals due to incr
carbon stocks at the national level, through forest management and reforest
(management of natural forests, plantations, AFSs, forestry incentives) and n
regeneration.

Emission factors for degradation and Removal factors for increases in ¢
stocks.

Participate in visual interpretation of sample units of the national grid
generating LULUC Activity Data.

CONAP Llimate Change Unit
and the Geospatial Analysis
Directorate, Center for Evaluatio
and Monitoring (CEMEC) locate
in Petén.

Forest Cover Maps (in collaboration with INAB)

Forest fires data

Participate in visual interpretation of sample units of the national grid
generating LULUC Activity Data.

MAGA/ Geographic, Strategic
Information and Risk
Management and Climate Chani
Unit.

Develop auxiliary data such as vegetation cover and land use maps, for a pg
estimate of carbon in the land uses.
Supportmonitoring report integration.

MARNY/ Science and Metrics
Department and the Mitigation
Department of the Climate
Change Unit, as well as in the
Environmental Information and
Climate Change Unit.

Reference Level of National Emissions for the Forest Sector and other land u

Staff to standardize and ensure that there is consistency in the data presen
the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the r
level presented to the UNFCCC and the Registry of Projects for the Rem
Reduction of Grenhouse Gas (GHG) Emissions.

Coordinate visual interpretation of sample units of the national grid for gener
LULUC Activity Data.

REDD+ Projects
Guatecarbon, Forests for Life,
Networks for Local Developmen
(REDDES)

Technical staff

Data from REDD+ projects, polygon activities, etc.

Community monitoring data.

Relevant scientific studies and research.
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Institution Inputs

Complaints linked to drivers of deforestation and forest degradation.

Support on carbon accounting, data processing.

Support on visual interpretation of sample units of the national grid for gener
Universidad del Valle de Guatemala LULUC Activity Data.

Support on ERonitoring development

Support on uncertainty and sensitivigyalysis

2.1.2 Selection and management of GHG related data and information

Data selection and management was done to maintain consistency with the FREL included in tHedfRbth the
national FREL presented to UNFECThis process was done by the GCI taking into consideration using the best data
available at the moment of generating the report which may also be available with the quality and in time to generate
future reports. For the measurement and monitoring ofigiky data it is based on statistical sampling geo referencing of

the territory using high and medium resolution sensors for the monitoring of forest cover, land use and land use change
(LULUCF).

This approach is done by visual interpretation of samples, which is easy to replicate for each monitoring period. Emission
Factors are based on carbon strata rffaphich has been developed with the systematization and analysis of the best
national data on carbon in the aerial and underground biomass of forests, from forest inventories in the country with
different purposes and the first cycle of the National Folesentory of Guatemala, with the application of allometric
models suitable for the country and its relationship with its bioclimatic variables.

The absorption factors (FA) are those estimated for the increase in carbon stocks by the annual growth of forest masses.
They are obtained from the parcel system permanent sampling (PPM) established in the forestry incentive programs,
with growth models aplied to different species (pine and broadleaf).

2.1.3 Processes for collecting, processing, consolidating and reporting GHG data and information
The process of MRV in the ERP is implemented following the IPCC general approach of using Emission and Absorption

Factors (related to forest inventory data) combined with Activity Data (related to remote sensing data) to estimate
emissions and absorption#\ general approach of MRin Guatemala is summarized irigurel.
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https://lwww.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%2030
%2008-%202019%20ENGb.pdf

15 https://iredd.unfcce.int/files/niveles_referencia_emisiones_forestales_guatemala_070222.pdf
https://drive.google.com/file/d/1zLvIIbThxMOW _QFFZu4E29xBkb6wOfyx/view
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National Land Use

Def, Deg, Rest, Plant 6 IPCC LU Classes Classification System

Collect earth
Different available

RS sources (Landsat, ortho photos, etc).
SBAE - SYS grid- .CEP file
Visual Interpretation

Protocol for Visual

SBAE SOPs
Interpretation
AD
€ 2006-2016 FRL Databases 2006-2016 QA/QC report
Databases
Databases
Sy IELA 2006-2016-2018-2020 LY
MRV system Draft report
1
REDD+
2021-2022 2nd MR
2023 - 2024 3rd MR
Filed plots from Datab:
Deforestation, different sources Ll
degradation, Carbon strata Map
EF restoration
Methodological protocol
€
Forest plantations Permanent plots Methodological protocol
Process for integration
EF in AD data base
Tool for integration
of ED and AD Def, Deg, Rest, Plant.
Em/Abs
< NREF 2006-2016

1st MR 2020
2nd MR

Figurel Generdapproach for MRV for REDD+ in Guatemala ERP

2.1.4 Activity Data (AD)

For the collection of activity data under the ERPA, the land use categories of the Intergovernmental Panel on Climate
Change (IPCC) were used for the assignment of land cover for each of théThistdata collection is done on a sub
national area of a total of 9,985,930 hectares, representing 92% of the country's surface. The remaining area corresponds
to the excluded areas of the Candelaria Triangle and several municipalities of I1zabal. Tlodfitoséh surface area of
Guatemala is 10,888,900 hectares

Activity data for reporting emission reductions in deforestation, degradation and carbon stock increases were monitored
under the ERPA, reported using data generated using a Sample Besedstimation through the use of a visually
interpreted grid of sampling points developed with the Collect Earth platférand using images available in high
resolution (Digital globe, Planet, Aster, Sentinel, etc.), as well as medium resolution Landsat images (Table 2). This grid

17 https://openforis.org/tools/collectearth/
Access to the Guatemalan information collection form:
https://drive.google.com/drive/folders/11hxjFz5gP GHEbXXBwU9cDOSNQOE5m?usp=drive_link
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https://openforis.org/tools/collect-earth/
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link

represents a geoeferenced statistical sampling of the territory and corresponds to a comprehensive approach to multi
temporal monitoring of forests and other land uses, which provides, during the ERP period, a specific and geographically
explicit analys of the changes in the surfaces due to processes of deforestation, degradation and stock increases. Its use
ensures consistency with the Forest Reference Emission Level (FREL). Currently, the grid activity data is generated every
two years and the monitang sample is 10,414 points, corresponding to the subnational area of the FCPF program.

These new activity data generated with the Collect Earth Desktop tool will be used to generate the next GHG Greenhouse
Gas Inventories that will be contained within the Biennial Reports and the new National Communications that will be
generated in the futwe, the previous four GHG Inventories GHG Greenhouse Gases that have been generated in
Guatemala were prepared with methodologies other than sampling.

The grid is part of a comprehensive monitoring system for forests and other land uses, since it is complemented with the
maps generated every five years to improve the cartographic model and increase its thematic accuracy and change

detection (reduces ungtainty) to provide national statistics and international repoiB&eTable2 and Table3.

Table2. Main activity data inputs of the MRV System for deforestation, degradation and increases

Inputs Type of Informatior Scale/Resolution/Sam Frequency Source/Protocols
plina Unit
Point sampling Geodatabase witt National grid of 3.1 > Multi-temporal GIMBUT2018
grid for forest variables of forest 3.1 km for visual evaluation of coverage
monitoring cover and land use¢ interpretation in and change of use ever
dynamics medium and high- 2 years
resolution images

(11,354 sampling
points) for the entire
country, regarding the
FCPF program area, tt
total points correspond
to a total of 10,414.

RS images Collection of Median: 30 m Period of 15 days GoogleEarth, Engine
remote  sensing (Landsat5,7and8) Monthly, Annual and Bing Maps with
images Digital High:1.24mto5m the use of theCollect
Globe, (Spot,  WorldView, Earth platform (FAO,
Airbus, INEG, Rapideye, Quick Bird, 2015)

AfriGIS, CNES) Sentinel,etc.)

2.1.5 Emission/Absorption Factors (EF/AF)

Regarding emission factors, the same ones used in the FREL were used. These are based on the carbon strata map, which
presents the best national data on biomass carbon in forests, as a result of a systematization and analysis of forest
inventories for diferent purposes, allometric models and bioclimatic variables, combined with national and default (IPCC)
values on thenon-forest strata.

The absorption factors used for the MRV are the same ones used for the increases in carbon stocks that come from
permanent sites in forest plantations of forestry incentive programs (INAB) with growth models for different species and
that are used for thestimation of emissions in areas where a change from other lands to forest lands due to a plantation
is detected. The main inputs for the emission and absorption factors of the MRV system and their characteristics are
described inTable3.

10
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Table3. Main inputs of emission and absorption factors of the MRV System for deforestation, degradation and increases

Inputs Type of Information Scale/Resolution/Sampli Source/Protocols
ng Unit
Raster and Vectd GIMBUT, 2017; Gomg
Carbon Strata Map Geodatabases 1 ha Xutuc 2017.

Carbon density o

Emission land use in Databases an Districts of cro
Factors . i estimation process i H ANACAFE 1998, Cast
agriculture, livestocl . producers and
the Quantification of 2006
use and agroforestr . .| agroforestry systems
carbon. Specific studies
systems
NorH . National/ B f
onorest  carbon Default emission factor: §t|oha/ .y type o IPCC, 2006; IPCC, 2019
contents climatic region
Permanent plots Databases Plots in forest plantation] INAB, 2012. Samudio 201]
Absorption
Factors Average annug e (forest INAB, 2012.
Growth models increments ang

. plantations)
absorption factors Samudio 2017,

It is important to mention that the carbon strata map has the limitation of not being dynamic and depending on the
availability of updating new forest measurement plots or remeasurements of the analyzed plots, which makes its
longterm use very complex. €hefore, it is important to make a substantial improvement in the MRV for emission
and removal factors in the medium teffh For this, a National Forest Inventory for multiple purposes has already
been launched, where a network of 715 sites has been established where variables related to the carbon content of
biomass above ground, below ground and of dead organic matter,avitesign of three secondary sampling units

will be collected.

Regarding the monitoring report, the Working Group for the Preparation of the First ER Report of Guatemala
processes the information and results of the estimates resulting from the analysis of the activity data and emission
factors during the period of th&R Programandthen, subsequently transfers them to INAB so that it prepares the
report to the FCPF (kige 2. In turn, INAB transfers them to MARN for the report to the UNFE@Gmportant to
mention that the diagram was created based on the struetthat the executing unit has described in the
operational process manual.

8 Not to be implemented during the ERP period.
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Fase de elaboraci6n y revision del reporte

Elaboracién del informe
de monitoreo

3 personas
idealmente para
llevar a cabo cada
actividad

Total personas: 3

Revision reporte de
monitoreo

6 personas al menos una . =
para lleva a cabo cada 3 personas idealmente para llevar a cabo cada actividad
actividad st
- .
4 personas
Apoyo en la _Apoyo en I%
capacitacion Anovaian el sistematizacion
de técnicos B de bases de
control de d
encargados QAIQC atos
de interpretar 3 personas

Utilizacion de informacion de
monitoreo para reportes de Total personas: 8
inventarios GE| y BUR

2 personas en lo interno de Ia UVG. 2 personas para llevar a S al
3técnicos contratados por la UVG cabo estas actividades reporte de monitoreo

Apoyo en la contratacién de enlace para
temas de:

1persona

Salvaguardas
PDB
Beneficios no carbono 1 persona

1 persona

Total personas para la fase s .
operativa: 11 al personas:

Total personas para la fase
elaboracién y revisién: 13

Figure2. Process for the elaboration of the monitoring, validation and reporting report

The following (se&abled4) summarizes the parameters and operations related to activity data and emission factors
associated with the Guatemalan MRV System.
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Tabled4. Summary of parameters and operations of the MRV system

Parameter

AD: Area (ha) where deforestation, degradation, restoratior|
degraded forest areas or forest plantations occur.

EF: Carbon content and change in carbon content for each str
of the carbon map or type of plantation. Default rforest carbon
content from IPCC guidelines. For agroforestry systems, nai
information is available.

Emissions and reductions of GHG emissions due to deforest
degradation, restoration of degraded forest areas and increas
carbon stocks.

Description

Analysis and interpretation of 10,414 grid points to identify ar
with deforestation and degradation, as well as the restoratior
degraded forest areas or forest plantations. All points at natig
scale will be monitored to ensure that there are naks to areas
outside the program.

Use of EF data reported in Annex 4.
Monitoring and reporting of CO2 emissions and reductions du
deforestation and degradation separately for each activity, as
as emission reductions due to increases in carbon stocks in f
plantations and restoration of degraded forest areas.

Data Units

Ha, tC, tC/halyear, tCG&), t CQeqyear

Source of data or measurement/
calculation methods and procedures {
be applied €.g.,field measurements,
remote sensing data, national data,
official statistics, IPCC Guidelines,
commercial and scientific literature),
including the spatial level of the data
(local, regional, national and
international) and if and how the datd
or methods will be approved during
the Term of the ERPA.

For the AD, data at the subnational level from the grid was
derived from visual interpretation of remote sensors to estim
activity data.

For EFs related to forest land, field data derived from the cal
strata map are used, which integrate forest inventory pl
permanent sites, and scientific research data. And national
default tabular values for forest plantations amebn-forest land
uses.

The IPCC 2006 guidelines are followed for data processing.

Frequency of monitoring/ recording:

= =4 —a A

Thereportingperiods are as follows:
Firstreportingperiod: 0:01-2020 to 3112-2020.
Secondeportingperiod: 0:01-2021 to 3112-2022
Thirdreporting period: 0:01-2023 to 1231-2024

13
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9 For AD, data from different remote sensors of medium and
resolution, computer equipment, specialized software
processing satellite images and for surveying the sampling gri
used.

Monitoring Equipment: 1 For the EF, forest inventory equipment, computer equipment
statistical software are used. Default néorest carbon conten
from IPCC guidelines.

1 For the estimation of emissions, databases in Excel and stati
software are used.

1 Review of logical errors in the changes of the images interprete
the dynamics of deforestation, degradation and increases in ac
data.

1 Multiple interpretation (3 different interpreters) of a percentage
total sample plots was guaranteed.

1 All processes are described in different methodological protg
including procedures to ensure QA/QC procesagdlescribed i
section 2.2.1

1 Work is being done taise current protocols andefine them and
translate instandard operating procedurdsrmat (SOP)

1 In addition, interpreters are trained prior to using the CE forn
order to standardize interpretation criteria for the different la
uses.

Quality Assurance/ Quality Control
procedures to be applied:

9 Errors of interpretation of the categories.

i Sample size for the analysis of the dynamics of ch
(deforestation, degradation and increases).

1 Quality of images available and used for interpretation.

1 Plot sampling errors.

1 Lack of representation of all types of forest vegetation in the cat
estimation plots available to build the carbon strata megg(,Dry
forests).

1 Lack of information on estimated carbon content at the natig
level for most types of land use after conversion (crops, grass
and agroforestry systems).

Identification of sources of uncertainty
for this parameter

14
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2.1.6 Role of users, beneficiaries and communities in forest monitoring system

Forest community monitoring in the country during the year 2020 due to CQ¥Itas been constituted from the

local perspective in the primary source of information on the state of the forest, the natural resources associated
with the ecosystem and the sia¢ and economic conditions of the communities directly and indirectly linked to the
use and exploitation of these resources.

The Government of Guatemala has worked on the construction of a computer tool that is part of an early warning

system for the prevention and control of deforestation and forest degradation. This tool was developed in the MRV

of the National Climate Chandgystem of Information§NICC, for its acronym in Spapiahd also in a mobile

application for smartphones aimed at providing information in the field to different users with and without Internet

access. The development of this tool also seeks to supipartoperationalization of this system through the

LI NOAOALN GA2y 2F 201t 3I20SNYyYSyiGa dzyRSNJ KS 2LISNI GAZ2YI
REDD+ Strategy. This information is available at the following link:

https://snicc.marn.gob.gt/MRV/SNMF

The community forest monitoring system contributes to the monitoring of social and environmental safeguards and
the implementation of actions developed locally in the program. However, it does not participate in the monitoring
of carbon variables. Belowasbrief description of the role of community monitoring in 2020 in the different REDD+
Projects:

1. Guatecarbon Through a community monitoring network made up of commissions for the control and protection
of forest fires and a scientific commission on biodiversity, they have carried out monitoring of environmental and
social issues in 11 communities of the MayasBhere Reserve, with a scope of at least 6,000 direct beneficiaries of
the ERP.

2. Forests for LifeThrough local workshops through community monitoring in the Sierra Lacandén Park, where the
environmental and social issues of the ERP have been monitored, in at least three local communities and 120 direct
beneficiaries of the program.

3. Local Networks for Development (REDDE3Xxtions were implemented to support the reduction of
deforestation, degradation and increase of forest cover in 12 municipalities of the departments of Alta Verapaz,
Quiché and Huehuetenango, to ensure the environmental goods and services that foredtepmindigenous
communities and local organizations. These monitoring actions were carried out in at least 31 communities.

Community monitoring in the program is a process that is constantly being improved, since the participation of the
local community has not yet been fully achieved. This is something that the government will work on in conjunction
with the REDD+ Projectso tensure that all activities are standardized and documented for the beneficiary
communities. The Guatemalan MRV System will continue with the dynamic of empowering communities to gradually
measure, monitor and report carbon stocks and, at the same titvag,these activities contribute to local livelihoods

and the conservation of forest biodiversity.

Qx

217 |/ 2KSNByOS 6AiGK GKS [![!/C aSO0G2N) Y2yAG2NAYy3d agaidsSy

The MRV system within the framework of the ERP before the FCPF is part of the National Information System

for GHG Emissions, Multiple Benefits, Other Impacts, Management and REDD+ Saf&jR&DE)ffor its
acronym in Spanighwhich represents the institutional proposal within the framework of the National REDD+
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Strategy for Guatemala (202050). SIREDD+, in turn, is part of the National GHG Inventory SyRtB@T,
for its acronym in Spanighwhich is part of the SNICC (Fégure 4).

The SNICC aims to collect, systematize, analyze and present all the information related to climate change at

the national leveljncludingClimate science, vulnerability, loss and damage; adaptation to climate change;

GHG emissions and removals; and, mitigation measures. This information may be used for sectoral and

territorial planning processesmonitoring, F YR NBLER2 NI Ay3 2F (GKS O2dzy i NE Q& LINE
programming and the formulation of public policies and application instruments on climate change. Therefore,

the SNICC represents the set of data and information generated and analyzed, theampgesgrnance for

the generation analysis and reporting of this information and the virtual platforms that display it and make it

public for the different users (Draft 11B2022)

1. 1ttt GKS O2dzyiNEQ& OfAYIFIGS OKIFIy3aS Y2yAG2NARAYy3I &deaidsSvy:
organization and quality of the information can be ensured. Since monitoring related to REDD+ is part
of this structure, consistency is ensured both with e dzy G NBE Q& [ ! [ !/ C &SOG2N) Y2y A
and with the entire national climate change monitoring scheme, including the Registry of Projects for
the Removal or Reduction of Greenhouse Gas (GHG) EmisBignse80 @ ¢ KS 9wt Qa awx {@a
before the FCPF is included in this diagram under the REDD+ component, both in the carbon and
safeguards sections.

CNCC /MARN CMNUCC

National reports « > International reports

Processed data

v v

|
Sectoral MER NDC registration
Safeguards

Reference level of

Adaptation NDC

Raw data A

forest emissions and

information system
removals

L

Figure3. Operation and subsystems of the SNICC

2.1.8  Main changes with respect to what was presented in the ERPD

For this first monitoring event, some changes were made in relation to what was stated in the ERPD. One of the main
changes is that it was agreed that INAB will be the entity in charge of the Executing Unit. This institution will therefore
be in charge o$ubmitting the monitoring report to the FCPF.

16
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Likewise, for the analysis of forest degradation, it was not possible to attribute the emisdiolegradationto a
specific source, whether due to firewood, wood extraction or forest fires. In addition, it had been contemplated to
use data from the National Forest Inventory (NFI) for the generation of activity data and emission factors, but since
this is still inthe data collection stage, they were not used for this first monitoring event.

Regarding the governance of the MRV system, the ERPD mentioned the participation of tireshittéional Group

for Forestry and Land Use MonitorinGlMBUT, for its acronym in SpanisHowever, the agreement that gives
validity to this entity expired in 2020. Therefore, this figure has been replaced by that of the Working Group for the
Preparation of the First ER Report of Guatemala, which is made up of representatives of the &itBaaathange

units of the GCI institutions.

In addition to the above, the country has already defined an MRV System scheme for the issue of climate change, so
the REDD+ MRV System is now linked to the rest of the climate change monitoring systems at the national level,
including the Registry of Pegts for the Removal or Reduction of Greenhouse Gas (GHG) Emissions, for which the
country already has the corresponding regulations (Ministerial Agreemen22@'°) according to the mandate of

Article 22 of the Framework Law to Regulate the Reduction of Vulnerability, Mandatory Adaptation to the Effects of
Climate Change and Greenhouse Gas Mitigation. This allows coherence and consistency between the different
processes and, therefore, in the data presented.

The program’s Forest Monitoring System has not undergone any changes.

2.2 Updates to the Monitoring Approach
Not applicable. The monitoring approach has not been updated.

2.3 Measurement, monitoring and reporting approach
2.2.1.Line Diagram

The following diagram (Figue® shows the different components of the MRV Systeiftthe emission reduction
program under the FCPRhere the main activities related to the generation of activity data, the estimation of
emissionfemovalfactors and the calculation of emissions amdnovals to obtairthe emission reductionfor the
year of interest are presentedhis line diagram is complemented Bigure3, which details those responsible for
the preparation of carbon accounting, safeguards, benefit sharing plan andartwon variablesThe line diagram
shows the step by step (seven steps in total) of each of the steps that are needed to revesatithe emission
reductions for the monitoring period.

For the process of calculating emissions reductions, the line diagram is intended to show the different processes
from the generation of activity data, the allocation of carbon content, obtaining the emission and removal factors
to obtain the emissions aneémovals of the reference level and the first monitoring. These processes are in charge
of the head of the Geographic Information Systems unit of INAB with technical support from UVG.

Each step of the line diagram is described below:

1 Step 1SampleBase Area Estimation:
Consists of the use of the collect earth tool which allows us to ushigteresolutionimages available in the Google
Earth catalog. The tool also has external support to consult Planet, Sentinel and Landsat images, as well as to consult
vegetation indexesThe document can be accessed:

19 https://drive.google.com/file/d/1e4biZFoxzReLoRumKSBEBRK vG9Xl/iview
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https://drive.google.com/file/d/1e4biZFoxzReLoRumKAh-iS2BRK_vG9Xl/view

https://drive.google.com/drive/folders/IuAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?usp=drive link

1 Step 2 Visual interpretation of the CEP form:
In this step the visual interpretation of th&l,354sample pointsthat are randomly distributed in Guatemala is
performed. The collect earth form allows to establish the coverage and use for the current year, as well as to
establish the coverage of the previous year. It also assigns whether the plot is a permaneneag® ithuse, in
addition to recording the date of the images used. The database is then exported and transformed from a comma
separated format to an Excel fil€he form can be accessed through this link:

Methodological protocol:
https://drive.google.com/drive/folders/IuAYrJAGdtwBOeVxW3fVWufGJnj TRY7f?usp=drive_link

Point grid
https://drive.google.com/drive/folders/12VcgmE16an7EKVeHXpsZkggtFYS5MhGC

CEPhttps://drive.google.com/drive/folders/1IhxjFz5gPGKGbXXBwU9cDOSNQOE5m?usp=drive_link

1 Intermediate step Prepare emission factors:
In this step we proceed to assign to each of the plots in Guatemala, the forest content stratum to the plots this with
the objective of identifying the plots that had a change of use and to know the carbon content prior to deforestation
or degradation.

The carbon layer map can be accessed through this link:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view
(Open withArcGI$

The methodological protocol document can be accessed through this link:
https://drive.google.com/file/d/1zL vIIbThxMOW_QFFZu4E29xBkb6wOfyx/view

Step 3 Area estimation:

For the area estimation, each plot was weighted with the total number of plots in the country, and then the WI

weight was multiplied with the total area of Guatemala to obtain hectares. After this, dynamic tables can be made
to know the areas for each ohé REDD+ activities that Guatemala has. The area can be found in the file

Gbwwal €t dzyd2ay9 asofys Ny2 WirkySa /. v n vQp2yf ndzY y @

The document can be accessed through this link:

https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 4 Allocation of emission factors:

To establish the emission factors, forest strata were used to categorize the plot into primary forest, degraded
forest and highly degraded forest based on the number of elements in the plot. Once the stratum is identified,
the carbon content is establishdghsed on the forest stratum in which it is located and the stratum of the
carbon map in which the plot is located. Additionally, the fiorest carbon content is also established in case
there is a change in land use. The carbon calculation is founduimodQ for the year 2006, column BU for the
year 2016 and column CA for the year 2020. The file to consult this information is called
Gbwwal ffFtdzyd2ap9asOfEyd NR2 T ga/ HAHP YN
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd 1HnDgkaPYCV?usp=drive link

1 Step 5: Calculation of CO2/year per activity

To calculate the CO2 per year for each activity, the excel file called
Gbwwal ffFtdzydz2ayg9asOEy FANER 2degarSJRa /FhynRe pliyknS . 2 02t dzvy O2y il
for the reference level and the CE column contains the tons of CO2 per year for the first reporting period.

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd 1HnDgkaPYCV?usp=drive link

i Step 6 Calculation of emissions/removals:
C2NJ GKS OFfOdz A2y 2F SYAaarzya FyR NBY2@lta 6S LINROS
o 2F GKS SEOSt FAtS abwysavgt fdeatAdgyai 218KyB9 0@ S yzYNOE2 G 1y a5 /KH JOH
that Guatemala monitored were identified. The next step is also to create a dynamic table for the first reporting
period of Guatemala also using the "Malla" tab and accounting the emissions for this ngppsiiod These
calculations can be found in the tdibablaD"

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 7 Emission reduction calculation:
After the pivot tables are created, a table is created by subtracting the reference level REDD+ activities minus the
REDD+ activities of the first reporting period to obtain the total reductions. These calculations can be found in the
"Table D" tab.

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd 1HnDgkaPYCV?usp=drive link
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

Process and persons responsible for Estimation of emissions and removals from deforestation, degradation, carbon enhancements from restoration
of degradation and forest plantations

Step 1:

Sample Base Area
Estimation

CE to
CE Protocoll

Inputs:
CEP Form

with CE

- Use
high-resolution
image catalog

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Step 2:
Visual interpretation of the

P form

Coverage label assignment for iniial
and final year (CE Protacol):

—Assignment of elements within

parcels,
- Years: 2006-2016-2018-2020

-3 levels of disaggregaton

Ad

Assignment of change, tenure based
an year 1 and year 2 coverage, as viell

as year of registration

- Collect Earht tool
-- Link point grid

Integration of databases of each
interpreter and conversion to excel

format.

]

Crealion of an integrated database in
excel format.

Head of the Department of

technical support from UVG

Responsible:

Geographic Information
Systems (INAB) with

step:

Prepare emission factors

Inputs:

Forest carbon content
Forest carbon sirata map of national
forest plots.

agroforestry systems

I National values for coffee and I

Non-forest carbon content (IPCC) for the
rest of the classes

Action

Assignment of the forest carbon stratum
(1-1V) to each plot of the grid.

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

—]

Step 3:
Area estimation

Inputs:
Integrated Grid
Area estimation tool

Estimation of areas by activity:

Deforestation:
count number of plats shifting from forest
land (differentiated by forest carbon stratum)
to other uses (differentiated for each end
use).

L
Plantations:
count the number of plots changing from
non-forest land to coniferous or broadleaved
forest plantations.

Forest degradation
count the number of sites within areas
remaining as forest land where 30% to 70%
of tree elements are lost compared to the
initial year.

Restoration of degraded areas:
count the number of sites within areas
remaining as forest land where 30% to 70%
of tree elements are gained with respect to
the initial year

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

I

Step 4:
Allacation of emission factors

Inputs:
Carbon cantents by cover type.
Emissions and removals estimation tool
(extension of area tool)

Process:
Allocation in the tool:
Assigned forest carbon content for each
carbon stratum.

Non-forest carbon content by
uosl-de(oreslahon use

Annual forest carbon sequestration in forest
plantations by plantation type

112 of forest carbon content in degraded
area and restoration of degraded areas by
carbon stratum

Responsible:
Head of the Department of

Geographic Information

Step 5:
Calculation of CO2/year per activity

Inputs:
Emissions and removals estimation tool
(area tool extension)

Process:
== Sum of all transitions associated with
deforestation.

Sum of all the transitions associated with
degradation

--Sum of all transitions associated with
degradation recovery -- Sum of all transitions|
associated with degradation recovery

Sum of all transitions associated with forest|
plantations -- Sum of all transitions
associated with forest plantations

-- Sum of all transitions associated with
forest plantations -- Sum of all transitions
associated with forest plantations

-- Divide each sum by the period of time:
between the end year and the start year

Step 6:
C: ion of emissi

Inputs:

Emissions and removals estimation tool

REL:

period.

Sum CO2 emissions and removalsfyear from all
REDD+ activities that occurred for the reference

GHG:

Sum CO2 emissions and removalsfyear from all
REDD+ activities that occurred for the reporting
period

calculations

Result:
Excel spreadsheet with REL and GHG

Responsible:

Systems (INAB} with
technical support from UVG

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Step 7:
Emission reduction calculation

Inputs:
Excel spreadsheet with REL and GHG
calculations.

Procedure:
Perform subtraction of net emissions for the
reporting periad from net emissions for the

reporting period.

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Figure4. Components for calculating the program's emissieductions.
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2.2.2. Calculation

1. Emission reduction (ER)

9 whwi[mDI D Equationl
Where:

9 Ww,: | = | Emission Reductions under the ER Program intyg@Qe*year?!)

w = | Gross emissions of the RL from deforestation over the Reference Pericg(y€&?).
Net annual average emissions of the RL due to deforestation and degradation af
absorptions due to the increases in carbon during the reference period(gtg@éenr?)

This is sourced from Annex 4 to the EgRorting Report and equations are provide
below.

DI P | = | Monitored gross emissions from deforestation at year t @€@ear?)

Annual net emissions from deforestation and degradation and the absorptions d
increase in carbon in the reporting peri¢eC Qe*year?)

T Number of years during theeporting period; dimensionless

2. Reference Level (RL)

The RL estimation may be found in Annex 4, yet a description of the equations is provided below. RL was defined as
the net annual average historical emissi&h#&nnual emissions or absorptions were estimated for all land transitions
by REDD+ activity, and then adding the results for all selected REDD+ activities for each year.
The REDD+ activities that are included in the reference level for Guatemala are:
1 Emissions from deforestation and forest degradation.
1 Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest
plantations.

Equation 2:

W[ 5 ST bRSYEACNI nb Mz T bl 105 AAHHA AAHHHA ATHHA 11 izHA

Where:
RL = Reference Level
Pang = Emissions from Deforestation
Pang = Emissions fronDegradation
N4y = Removals fronfForest Degradation Recovery
Niiw = Removals due tincreased Carbon Through Forest Plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent fq

lands with forest cover loss (Degradatjprand degraded permanent forest lands thi
increase their forest cover and establishment of forest plantations (Increases).

20 The Reference Level has 10 years because 2006 is considered the base year of the land cover status, and from 2007 dssi@rds, em
occurring from 2007 until 2016, which is considered the final year of the Reference Level, are reviewed and quanifiet, is@comes to
accounting, it is a total of 10 years.
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FE
FA

Emission factors for deforestation and degradation and
Absorption factors for carbon increases in forest biomass.

To determine the emissions of the reference level, the first step is to calculate the information from the activity data
and then make the estimate in tons of g€guivalent.

Below you will find the links to the files to estimate the activity data, as well as the emissions and removals of the
reference level.

1 File containing the estimates of emissions and removals for each of the REDD+ activities:
1 File that contains the information of the point grid with its categories of land use:

2.1. Reference level activity data

2.1.1.Activity Data of deforestation

To determine the activity data, a random mesh was used consistitidj,864sample pointdor the entire country

and 10,414 plots for the program area. Each plot has a total of 25 elements and the use is determined by the
coverage that predominates.

Equation 3:
brs+
! i§}b F ¢
¢2hbf
Where:
I sy = Data derived from deforestation
brsy = Number of plots that were interpreted as deforestation in the period stud
and that are categorized according to the number of tree elements, and tf
categories are:
w tNAYFNE F2NBadY wn G2 up GNBSa
w 58S3ANFRSR F2NBady wmn G2 mdp (GNBSa
w | A3FKfe RSAINFrRSR F2NBady y (2 wmo
beasr¢ =  Total number of parcels found in the program area
T = Surface area of the program expressed in hectares
2.1.2.Activity data for degradation
Equation 4:
brss
I Rel5 rywai ¢
a2ulf
Where:
I Bag =  Activity data derived from forest degradation
22
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brs3 = Number of plots oforest degradation occurring within the plots remaining as for
permanence and moving from primary forest to degraded forest, from prin
forest to highly degraded forest, and from degraded forest to highly degraded fc
is quantified.
bi2ar¢ =  Total number of parcels found in the program area
T Surface area of the program expressed in hectares

2.1.3.Forest degradation recovery activity data

Equation 5:
bng o
! Rfop— F ¢
a2alf
Where:
ADec = Activity data derived from recovery from forest degradation
NDec = Number of plots ofThe recovery of forest degradation occurring within the plots tl
remain as forest permanence from degraded forest to primary forest, from very degr
forest to primary forest and from highly degraded forest to degraded forest is quanti
Niotal =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

2.1.4.Increases for forest plantations

Equation 6:
DLy
- b..f ¢
G2at ¢
Where:
' Byt = Activity data for reforestation through forest plantations
b+ = Number of plots that goes fromon-forestlands to forest plantations
bi2ar¢ =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

2.1.5.Activity data for forest land maintained as forest land

Equation 7:
b
= F e

Dozt ¢
This formula is used to find out if the forest plots have undergone a degradation process or a degradation recovery
process.
Where:
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I'5 =  Activity data for forest land maintained as forest land

Number of plots that are categorized as forest that remain as forest.
bi2ar¢ =  Total number of parcels found in the program area

Surface area of the program expressed in hectares

o
1

—
1

2.2. Reference level emission and removal data

2.2.1. Emissions from Deforestation

Equation 8:

. T1 : .
WAAE # # Q_c | BE YD
Where:

Edef
AjirP

Emissions caused by deforestation (tCO2 per year)

Area from activity data that has been converted from forest type | to-fayest type i during the
Reference Period, in hectares per year. In this case, Guatemala, the forests have a division b
four carbon strata:

Stratum |
Stratum Il
Stratum I
Stratum IV

=A =4 4 =4

Ten types of not#iorest land are considered:

1 Cropland (C): What are annual crops, African palm, rubber and coffee. What are annt
crops, African palm, rubber and coffee.

Agroforestry systems such as shagtewn coffee was separated.

Grassland (P);

Wetland (A);

Settlement (U); and

Other lands (O).

=A =4 =4 4 -4

Gor = Totalforestcarboncontentof each strata j before conversion/transition, in tons of carbon per h

Guofor = Totalnon-forestcarboncontentof each norforestland useafter conversion, in tons of carbon pe
ha.
44/12 = Conversion of C to GO

RP = Years consisting of the reference period
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The conversions identified for the reference level for Guatemala are the following:

The following tables show the forest carbon content as well as the content of othefomest land uses. The origin
of each of the values is shown in more detail in Chapter 3.

Forest carbon content

Stratum Forest carbon content, Cfor-- (Ton/ha)
Forest | 107.639
Forest Il 105.742
Forest IlI 87.095
Forest IV 83.628

Non-forest carbon content

Non forest land Use Non forest carbon content, Cnofor- (Ton/ha/yr)
Croplands (all classes not specified) and grassl 4.7
CroplandsCoffee (intensive) 2.65
CroplandsAfrican Palm 3.47
CroplandsRubber 4.30
Non forest land Use TonCarbon/ha/
Agroforestry systems (shaded coffee) 20.1
Grasslands 6.73
Settlements 0
Wetlands 0
Other lands 0
2.2.2. Emissions from degradation
Equation 9:
. TT . -
0QQQ #E @AAG— | BE TYD
i PCq
Where:
Edeg = Emissions caused by forest degradation in hectares per year

Activity data area that has undergone a degradation process within the forest cover durin
reference period, in hectares per yedn.the case of Guatemala, the analysis of forest degrada
was made for the four strata that Guatemala has.

1 Stratum |

1 Stratum Il
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1 Stratum Il

1 Stratum IV
Cor = Totalforest carboncontent of each forest type j before conversion/transition, in tons of carbon
ha.
Gdeg = Forestcarboncontentof eachdegradedforest typej, in tons of carbon per ha.

44/12 = Conversion of C to GO

RP = Years consisting of the reference period

2.2.3. Removals from forest degradation recovery

Equation 10:

" TT P -
0QQQ #AAC # Qp_c I BE TYOD
if

Where:

Rrec = Removals obtained from the recovery of forest degradation in hectares per year
Aiire = Area thathashad a recovery from degradation within the forest cover during the reference pel
in hectares per yeatn the case of Guatemala, the analysis of forest recovery degradation was
for the four strata that Guatemala has.
1 Stratum |
1 Stratum I
1 Stratum Il
1 Stratum IV
Gdeg = Forestcarboncontentof eachdegradedforest type j, in tons of carbon per ha.
Cfor = Totalforestcarboncontentof each forest type j before conversion/transition, in tons of carbon
ha.

44/12 = Conversion of C to GO

RP = Years consisting of the reference period

2.2.4. Removals due to increased carbon through forest plantations

Equation 11:
3\ \ (14 © AR T T =
Ynaow 00@— !
S
ih
Where:
Rpla = Removals obtained by the establishment of forest plantations in hectares per year
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Ajire = Area that has been identified as forest plantation. In the case of Guatemala, two types of plant
are managed:
1 Broadleaf Plantation
1 Conifer plantation

AAl = Average annual increagé&C/ha) that was identified for each of the types of forest plantations,
this case:
1 Broadleaf plantations
1 Coniferous plantations
44/12 = Conversion of C to GO

3. Reporting period (GHG)

Net emissions during théor the reporting period in the accounting area are estimated by subtracting carbon
emissions and carbon removals.

Equation 12:

DI D5 ST bRSAD NMabPane T by 105 AAHHHA AAHHHA AAAQTZHER  AART4EHA

Where:
GHG = Reporting period
Pang = Emissions from Deforestation
Man: = Emissions from degradation
Nv+wn = Removals from forest degradation recovery
Nyv+w = Removals due to increased carbon through forest plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent fq
lands with forest cover loss (Degradation), other lands that become forest lands
degraded permanent forest lands that increase their forest cover and estafist of
forest plantations (Increases).
FE = Emission factors for deforestation and degradation
FA =  Absorption factors for carbon increases in forest biomass

The first step to calculate the net emissions of thportingperiod is the calculation of the activity data.
Activity data of thereportingperiod

3.1. Activity Data of deforestation

To determine the activity data, a random mesh was used consistiiyj, 864sample pointdor the entire country
and 10,414 plots for the program area. Each plot has a total of 25 elements and the use is determined by the
coverage that predominates.

21The monitoring period has 4 years for degradation and recovery of degradation because the year 2016 cannot be quamtifedreggéars
2017,2018,2019 and 2020 are used for the monitoring period and reported for the year 2020. For deforestatiota| thentder of years is two
because 2018 is taken as the base year and from 2019 to 2020 monitoring is carried out and reported for 2020.
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Equation 13:

| &Y bbRS,*r ¢
c2al f
Where:
I Bay = Data derived from deforestation
brss = Number of plots that were interpreted as deforestation in the period stud
and that are categorized according to the number of tree elements, and tt
categories are:
w tNAYFNE F2NBady wn G2 wuwp GNBSa
w 58S3aANFRSR F2NBady wmn G2 mgp (GNBSa
w | A3FKfe RSAINFrRSR F2NBady y (2 wmo
beagr¢ = Total number of parcels found in the program area
T = Surface area of the program expressed in hectares
3.1.1.Activity data for degradation
Equation 14:
el S
a2ualf
Where:
I Bsg = Activity data derived from forest degradation
brsg =  Number of plots ofForest degradation occurring within the plots remaining as for
permanence and moving from primary forest to degraded forest, from prin
forest to highly degraded forest, and from degraded forest to highly degraded fc
is quantified.
bi2ar¢ =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

3.1.2.Forest degradation recovery activity data

Equation 15:
LY
az2alt
Where:
ADkec =  Activity data derived from recovery from forest degradation
NDrec = Number of plots ofThe recovery of forest degradation occurring within the plots tl
remain as forest permanence from degraded forest to primary forest, from very degr
forest to primary forest and from highly degraded forest to degraded forest is quanti
Niotal =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares
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3.1.3.Increases for forest plantations

Equation 16:
DLy +
- Py ¢
Gz2at t
Where:
' By =  Activity data for reforestation through forest plantations
bisx =  Number of plots that goes from other lands to forest plantations.
biasr¢ =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

3.1.4. Activity data for forest land maintained as forest land

Equation 17:
b
=y F e
Piaart
This formula is used to find out if the forest plots have undergone a degradation process or a degradation recovery
process.
Where:
I'5 =  Activity data for forest land maintained as forest land
b = Number of plots that are categorized as forest that remain as forest.
bi2ar¢ =  Total number of parcels found in the program area
T = Surface area of the program expressed in hectares

3.2. Reportingperiod emission and removal data

Equation 18:

3.2.1. Emissions from Deforestation

.. TT . ~
WAAE # # g— | EE TYO
i PG

Where:
Edef = Emissions caused by deforestation in tCO2 per year.
Aipre = Area from activity data that has been converted from forest type j to-furest type i during the

reportingperiod, in hectares per year. In this case, Guatemala, the forests have a division ba
four carbon strata:
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Cnofor

44/12

RP =

Emissions from deforestation for the first monitoring report were:

Stratum |
Stratum |l
Stratum Il
Stratum IV

= =4 —a -9

Ten types of no#forest land are considered:

1 Cropland (C): What are annual crops, African palm, rubber and coffee
Agroforestry systems such as shagtewn coffee was separated.

Grassland (P);
Wetland (A);
Settlement (U); and
Other lands (O).

=a =4 —a -8 -8

Total carbon of each forest carbon content strata before conversion/transition, in tons of ce

per ha.

Total carbon of each neforestcontenttype i after conversion, in tons of carbon per ha.

Conversion of C to GO

Years consisting of theporting period.

Category Activity

Primary Forest Land | to Other Land

Primary Forest Lands Il to Grasslands

Primary Forest land Il to Grasslands

Primary Forest Land Ill to Crogsnnuals

Primary Forest Lands 1l to agroforestry systems
Primary Forest Land IV to Settlements

Primary Forest Lands IV to Other Lands
Primary Forest Lands IV to Grasslands

Primary Forest Land IV to Annual Crops
Degraded Forest Land | to Grasslands

Degraded Forest Lands Il to Grasslands
Degraded Forest land Ill to Grasslands

Degraded Forest Lands IV to Grasslands
Degraded Forest Lands IV to agroforestry systems

Very degraded Forest land Il to Grasslands

Very degraded Forest Lands IV to Agricultural Larifsican Palm

Plantation

Plantations to pastures

The following tables show the forest carbon content as well as the content of othefanest land uses. The origin
of each of the values is shown in more detail in Chapter 3.
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Forest carbon content

Stratum Forest carbon content Cfor-- (Ton/ha)
Forest | 107.639
Forest Il 105.742
Forest IlI 87.095
Forest IV 83.628

Non-forest carbon content

Non forest land Use Non forest carbon content, Cnofor- (Ton/halyr)

Croplands (all classes not specified 4.7
CroplandsCoffee (intensive) 2.65
Grasslands 6.73
CroplandsAfrican Palm 3.47
CroplandsRubber 4.30
Agroforestry systems (shaded coffe 20.1
Settlements 0

Wetlands 0

Other lands 0

3.2.2. Emissions from degradation

Equation 19:
wWAAC # # @— | EE 120
i
Where:
Edeg = Emissions caused by forest degradation in tCO2 per year.
Aijre = Activity data area that has undergone a degradation process within the forest cover durin

reporting period, in hectares per yeatn the case of Guatemala, the analysis of forest degrada
was made for the four strata that Guatemala has.

1 Stratum |
1 Stratum i
1 Stratum Il
1 Stratum IV
Cor = Total carbon of each forest carbon content strata forest type j before conversion/transition, in
of carbon per ha.
Gdeg = Half of total forest carbon content of each forest carbon content strata forest type j befo

conversion/transition, in tons of carbon per ha.
44/12 = Conversion of C to GO

RP = Years consisting of theporting period.
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3.2.3. Removals from forest degradation recovery

Equation 20:
. TT o >
0oQQ"Q # # @— | EE TYU
- pC
Where:
Rrec = Removals obtained from the recovery of forest degradation in tCO2 per year.
Aijre = Area that has had a recovery from degradation within the forest cover during the reference pi

in hectares per year. In the case of Guatemala, the analysis of forest recovery degradation wa
for the four strata that Guatemala has

1 Stratum |
1 Stratum Il
1 Stratum Il
1 Stratum IV
Cdeg = Half of total carbon of each forest carbon content strata before conversion/transition, in tor
carbon per ha.
Cfor = Totalforestcarboncontentof each forest type j before conversion/transition, in tons of carbon

ha.
44/12 = Conversion of C to GO

RP = Years consisting of the monitoring period.

3.2.4. Removals due to increased carbon through forest plantations

Equation 21:
I O . .
YN ao® 00 @— | BE TYOU
pPC
ih
Where:
Rpla = Removals obtained by the establishment of forest plantations in tCO2 per year.
Ajire = Area that has been identified as forest plantation. In the case of Guatemala, two types of plant

are managed:
9 Broadleaf Plantation
1 Conifer plantation
AAl = Average annual increase that was identified for each of the types of forest plantations, in this
1 Broadleaf plantations
1 Coniferous plantations
44/12 = Conversion of C to GO

RP = Years consisting of the monitoring period.
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~

3 DATA AND PARAMETERS

3.1 Monitored Data and Parameters

Parameter: Deforestation
Description: Forest land converted to neforest uses
The following equations were used to calculate this parameter:
Activity data: Equatiod3

Data unit: Hectares

Value monitored during| For deforestation, the land representation categories being used are those accord

this the IPC@ategories

Monitoring/Reporting Table5. Deforestation within the monitoring perioand the reporting period

Period:

Category Category Ha Ha/Year
Primary Forest Land | to Settlements - _
Primary Forest Land | to Other Land 959.92 479.96
Primary Forest Land | to Grasslands - -
Primary Forest Land | to Annual Crops - -
Primary Forest Land | to Agricultural Lar@sffee - -
Primary Forest Land | to Agricultural La@ther - _
Primary Forest Land | to Agricultural Oilland - R
Primary Forest Land | to Agricultural La#drican Palm - -
Primary Forest Lands | to agroforestry systems - -
Primary Forest Lands Il to Settlements - _
Primary Forest Lands Il to Other Lands - _
Primary Forest Lands Il to Grasslands 3,839.67 1,919.84
Primary Forest Land Il to Annual Crops - -
Primary Forest Land Il to Agricultural Lan@sffee - -
Primary Forest Land Il to Agricultural Lather - -
Primary Forest Land Il to Agricultural LarBsibber - -
Primary Forest Lands Il to Agricultural Lanisican Palm - -
Primary Forest Land Il to agroforestry systems - -
Primary Forest Land Il a Settlements - -
Primary Forest Land Il to Other Land - -
Primary Forest land 11l to Grasslands 5,759.51 2,879.75
Primary Forest Land Ill to Crogmnuals 959.92 479.96
Primary Forest land 11l to agricultural larzbffee - -
Primary Forest Land Il to Agricultural LarAgsbber - -
Forest Lands Il to Agricultural Larifsican

Primary Palm - -
Primary Forest Lands Il to agroforestry systems 959.92 479.96
Primary Forest Land IV to Settlements 959.92 479.96
Primary Forest Lands IV to Other Lands 1,919.84 959.92
Primary Forest Lands IV to Grasslands 3,839.67 1,919.84
Primary Forest Land IV to Annual Crops 959.92 479.96
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Primary Forest Lands IV to Agricultural Lar@isffee - R
Primary Forest Land IV to Agricultural La@dher - -
Primary Forest Land IV to Agricultural Lar@abber - -
Forest Lands IV to Agricultural Lasffsican
Primary Palm - -
Primary Forest Lands IV to agroforestry systems - R
Degraded Forest Land | to Settlements _ R
Degraded Forest Land | to Other Land - R
Degraded Forest Land | to Grasslands 1,919.84 959.92
Degraded Forest Land | to Annual Crops . R
Degraded Forest Land | to Agricultural Lar@sffee - R
Degraded Forest Land | to Agricultural La@ther - _
Degraded Forest Land | to Agricultural Oilland - -
Degraded Forest Land | to Agricultural Ladrican Palm - -
Degraded Forest Lands | to agroforestry systems - -
Degraded Forest Lands Il to Settlements - .
Degraded Forest Lands Il to Other Lands _ _
Degraded Forest Lands Il to Grasslands 1,919.84 959.92
Degraded Forest Land Il to Annual Crops _ _
Degraded Forest Land Il to Agricultural Lar@sffee - -
Degraded Forest Land Il to Agricultural Lather - -
Degraded Forest Land Il to Agricultural LarBlsibber - -
Degraded Forest Lands Il to Agricultural Lap@isican Palm - -
Degraded Forest Land Il to agroforestry systems - -
Degraded Forest Land Il a Settlements . R
Degraded Forest Land Il to Other Land R ~
Degraded Forest land Il to Grasslands 2,879.75 1,439.88
Degraded Forest Land Il to Crogsnnuals - R
Degraded Forest land 11l to agricultural larmbffee - -
Degraded Forest Land Il to Agricultural Lar@sbber - -
Forest Lands Il to Agricultural Lasisican
Degraded Palm - R
Degraded Forest Lands Il to agroforestry systems - -
Degraded Forest Land IV to Settlements - R
Degraded Forest Lands IV to Other Lands - R
Degraded Forest Lands IV to Grasslands 1,919.84 959.92
Degraded Forest Land IV to Annual Crops - R
Degraded Forest Lands IV to Agricultural Lar@isffee - R
Degraded Forest Land IV to Agricultural La@dher - R
Degraded Forest Land IV to Agricultural Laridabber - -
Forest Lands IV to Agricultural Lasffsican
Degraded Palm - -
Degraded Forest Lands IV to agroforestry systems 959.92 479.96
Very degraded Forest Land | to Settlements - R
Very degraded Forest Land | to Other Land - R
Very degraded Forest Land | to Grasslands _ .
Very degraded Forest Land | to Annual Crops - R
Very degraded Forest Land | to Agricultural Lar@sffee - _
Very degraded Forest Land | to Agricultural La@ther - R
Very degraded Forest Land | to Agricultural Oilland - R
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Very degraded Forest Land | to Agricultural LaAdrican Palm - -
Very degraded Forest Lands | to agroforestry systems - -
Very degraded Forest Lands Il to Settlements - -
Very degraded Forest Lands Il to Other Lands - -
Very degraded Forest Lands Il to Wetlands and Water Bodies - -
Very degraded Forest Lands Il to Grasslands - -
Very degraded Forest Land Il to Annual Crops - -
Very degraded Forest Land Il to Agricultural Lan@sffee - -
Very degraded Forest Land Il to Agricultural La@ther - -
Very degraded Forest Land Il to Agricultural LarRsibber - -
Very degraded Forest Lands Il to Agricultural Lanisican Palm - -
Very degraded Forest Land Il to agroforestry systems - -
Very degraded Forest Land Ill a Settlements - -
Very degraded Forest Land Il to Other Land - -
Very degraded Forest Lands Il to Wetlands and Water Bodies - -
Very degraded Forest land 11l to Grasslands 1,919.84 959.92
Very degraded Forest Land IIl to Crogmnuals - -
Very degraded Forest land Il to agricultural larmbffee - -
Very degraded Forest land Il to agricultural larather - -
Very degraded Forest Land Il to Agricultural LarAgsbber - -
Forest Lands Ill to Agricultural Lasilsican
Very degraded | Palm - -
Very degraded Forest Lands Ill to agroforestry systems - -
Very degraded Forest Land IV to Settlements - -
Very degraded Forest Lands IV to Other Lands - -
Very degraded Forest Lands IV to Grasslands - -
Very degraded Forest Lands IV a Wetlands and Water Bodies - -
Very degraded Forest Land IV to Annual Crops - R
Very degraded Forest Lands IV to Agricultural Lar@sffee - -
Very degraded Forest Land IV to Agricultural La@dher - -
Very degraded Forest Land IV to Agricultural Laridabber - -
Forest Lands IV to Agricultural Lasfsican
Very degraded | Palm 959.92 479.96
Very degraded Forest Lands IV to agroforestry systems - -
Total 32,637.21 16,318.60

For monitoring, a total 085 deforestation points were identified, which is equivalent tc

total of 32,637.21and an annual deforestation rate df6,31860for the reporting period

For more information, see the file

4! NDKA G2 LYy OSNI A R dzYV26méye2025tattudlizapeé2 y i S/ | N

'YR GKS LRAY(d YSaK FAES yIYSRY Huwgpwyal

https://drive.google.com/drive/folders/IW5iqLKV7IER

jcvalYzd _1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢lkofSayptaypywSLR2NIGE D
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Source of data and
description of
measurement/calculation
methods and procedures
applied:

To generate the deforestation activity data, the Collect Earth platform was used to ¢
information on land cover and use in the years of interest. Guatemala uses the
classification to determine land use in each plot, following a methodologic&b@ol that
hierarchizes land use into three levels. This protocol is available at the following link

Deforestation monitoring covered the state of land cover and use during 2018 and
covering a tweyear period, and was reported for the year 2020. During this time,-h
and mediumresolution images were consulted.

Plots were identified that, between 2018 and 2020, lost all their forest cover or suffe
degradation of more than 70% of their trees. Subsequently, the loss in hectareg
calculated, annualizing it to obtain the 2020 data.

After analyzind.1,354sampling points nationwide, those that showed deforestation w
filtered, identifying 35 plots equivalento 32,637.21hectares during the monitoring
period,and 16,318.6(hectares annually for the repartg period In addition, the number
of trees per plot was counted to classify the forest into:

w tNAYFENE F2NBady wn G2 wp GNBSaE LISNI
w 5S3INFrRSR FT2NBadyY wmn G2 wmdp GNBESE LISN]
w | A3FKfe RSANFrRSR F2NBady y (2 mo GNB

Then, the carbon content was calculated based on the trees present. For example,
with 17 trees represents 68% of the total and, according to the stratum map, in Stra
with 94 TonC/ha, it would have 60.16 TonC/ha. If the plot was converted toudtgral
land with 4.7 TonC/ha, the carbon loss would be 55.46 TonC/ha.

This method allows deforestation to be quantified proportionally, not only accordin
the carbon assigned by the strata map. Finally, the main deforestation changes
grouped

QA/QC
applied:

procedures

A review of the nodogical changes was made and the information corresponding to
land cover that did not match was updated.

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, with%% confidence interval and an expectEis error.

Uncertainty for this

parameter:

Table6. Uncertainties for deforestation in the monitoring period

DEFPM-HA:-
Median 50,403
Upper bound 90% GPercentile 0.95) 65,211
Lower bound 90% GPercentile 0.05) 37.078
Half Width Confidence Interval at 90% (BC / 2) 14,067
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Relative margin (D / A) 28%

The uncertainty values of the activity data can be found at the following link:
https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrjkzulW2GWhb?usy
ve_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo2025 actualizado
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
! NOKA @2 gLy OSNI A R dzY26nmeZ02btactudlizap@2 y 4 S/ I N

l'YR (GKS LR2AY(H YS&K FAES yIYSRY Hugwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

Parameter: Degradation

Description: Degraded forest land
The following equations were used to calculate this parameter:
Activity data: Equatioi4

Data unit: Hectares

Value monitored during| Table7. Hectares that have been degraded within the 2€A@0monitoring period and

this reporting period

Mor-utorlng/Reportlng Category Ha Ha/Year

Period: Forest Land | Primary A Degraded 23,997.95 5,999.49
Forest Land | Primary To Highly Degraded 4,799.59 1,199.90
Forest Land | Degraded to Very Degraded 3,839.67 959.92
Forest Land Il Primary A Degraded 31,677.29 7,919.32
Forest Land Il Primary To Very Degraded 3,839.67 959.92
Forest Land Il Degraded to Very Degraded 8,639.26 2,159.82
Forest Land Il Primary A Degraded 23,997.95 5,999.49
Forest Land Il Primary To Very Degraded 3,839.67 959.92
Forest Land Ill Degraded to Severely Degraded 11,519.01 2,879.75
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Forest Land IV Primary A Degraded 46,076.06 11,519.01
Forest Land IV Primary to Very Degraded 9,599.18 2,399.79
Forest Land IV Degraded to Severely Degraded 8,639.26 2,159.82
Total 180,464.56 45,116.14

For forest degradation, a monitoring period was used corresponding to the state of
cover that persisted throughout 2016 and the state of land cover that persisted fron
year 2020, which covers a period of 4 years and for purposes of reportingatadat the
monitoring report the value corresponding to the year 2020 is taken. During
monitoring period, both high and medium resolution images available were consulte

For forest degradation, a totalf 180,464.5hectares were counted for the period 261
2020, while for the firsteporting periodcorresponding to the year 2020, the amount
hectares degraded wag15,116.14halyear.

For more information, see the file
! NOKA @2 gLy OSNI A R dzY26megERy actualdadpé 2 y G S/ I N

l'YR (GKS LRAY(Hl YSaK FAE{S yIYSRY Hugwyal

https://drive.google.com/drive/folders/1W5igLKV7i€ER
jcvalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢lkofSayptaypywSLR2NIGE @

Source of data and To generate the information to quantify forest degradation, Collect Earth was used
description of | platform for the collection of information for land cover and land use for the year
measurement/calculation| interest, which allows identifying the permanence and changes that occurredeset
methods and procedures years. To assign each land cover and land use to each of the plots, a methodag
applied: protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be consulted at the foliatin

https://drive.google.com/drive/folders/1uAYrJ4GdiwBOeVxW3fVWufGJnj TRY7{?ug
ive link

To quantify forestdegradation,it is essential to first identify the plot as a fore
permanence, because this phenomenon occurs within the plots that are consider
forest. After identifying the plot as a forest permanence, it is important to establish
category in which the fast is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.

- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir
plot.
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After this identification, the next step is to establish the forest carbon stratum, whig
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dimeyear 2016, ano
then establish the amount of carbon that the plot has in a second moment, which ir
case is the year 2020. To assign this amount of carbon, it is necessary to ident
number of tree elements in the plot, as this will establife amount of carbon before
degradation and the amount of carbon after degradation.

For example, a plot has 17 tree elements in a first moment, it is established that it is
a degraded forest, these 17 trees represent 68% of the plot that is in stratum | g
carbon map that has 94TonC/ha, and that in the plot there would be al toft 60.16
TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elen
the plot changes its category to a very degraded forest, which represents 48% of the
cover and with a carbon content of 45.12 TonC/Ha, which applyiedifference between
moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degrad

process.
QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, with%% confidence interval and an expected 5% err
Uncertainty for  this Table8. Uncertainties of degradation in the monitoring period
parameter:
DEGPM-HA-
Median 187’322
Upper bound 90% GPercentile 0.95) 228’351
Lower bound 90% GPercentile 0.05) 147'8:
. . 0
Half Width Confidence Interval at 90% (BC / 2) 40,240
Relative margin (D / A) 21%
The uncertainty values of the activity data can be found at the following link:
https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrjkzulW2GWb?usy
ve_link
Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo02025 actualizado
Tab: TableReport in Spanish.
Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
G! NOKA @2 gLy OSNI AR dzV0megRzZ025tattudlzapeE2 y G S/ N
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Tab: Cuadros_Informe_PM

Parameter: Forest Degradation Recovery

Description: Land recovered from forest degradation
The following equations were used to calculate this parameter:
Activity data: Equatiod5

Data unit: Hectares

Value monitored during| Table9. Hectaresof forest increments through forest restoratidior the monitoring and
this reporting period

Monitoring/Reporting
Period:

Category Ha Ha/Year

Forest Land | Highly Degraded to Degraded| 5,759.51 1,439.88
Forest Land | Highly Degraded to Primary 9,599.18 2,399.79
Forest Land | Degraded to Primary 23,997.95 5,999.49
Forest Land Il Highly Degraded to Degraded, 19,198.36 4,799.59
Forest Land Il Highly Degraded to Primary | 12,478.93 3,119.73
Forest Land Il Degraded to Primary 71,993.84 | 17,998.46
Forest Land Ill Highly Degraded to Degradeqg 30,717.37 7,679.34
Forest Land Il Highly Degraded to Primary | 14,398.77 3,599.69
Forest Land Ill Degraded to Primary 48,955.81 | 12,238.95
Forest Land IV Highly Degraded to Degradeq 43,196.30 | 10,799.08
Forest Land IV Highly Degraded to Primary | 21,118.19 5,279.55
Forest Land IV Degraded to Primary 90,232.28 | 22,558.07
Total 391,646.50| 97,911.62

For forest degradation recovery, a monitoring period was used corresponding to the
of land cover that persisted throughout 2016 and the state of land cover that pers
from the year 2020, which covers a period of 4 years and for purposes of irpaie
data for the monitoring report the value corresponding to the year 2020 is taken. D
this monitoring period, both high and medium resolution images available were const

For the recovery of degradation, a total &91,646.50hectareswere accounted for the
period2016:2020, while for the firsteportingcorresponding to the year 2020, tiember
of hectares recovered wa87,911.62halyear.

For more information, see the file
G! NOKA @2 gLy OSNI AR dzV0megZ025tatctudlzapeE2 y G S/ + N
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https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢hofSawtaypwsSLi2 NI é o

Source of data and To generate the information to quantify the recovery of forest degradation, Collect E
description of | was used as a platform for collecting information on land cover and use for the ye
measurement/calculation | interest, which allows identifying the permanence and changes that occurrdbieise
methods and procedures years. To assign each land cover and use to each of the plots, a methodological p
applied: was used that hierarchizes the land cover and use based on the land represen
classification used by the IPCC, which can be consulted at the follovking lin

To quantify the recovery of forest degradation, it is essential to first identify the plot
forest permanence, because this phenomenon occurs within the plots that are consi
forest. After identifying the plot as a forest permanence, it is impadrtanestablish the
category in which the forest is located, which can be:

w tNAYFNE F2NBady F2NBaid GKFdG O2yasSND
w 583aANFRSR F2NBady F2NBadG GKIFIG O2yaSN]
w | AFKfe& RSANIRSR FT2NBadGy F2NBaid (K
plot.

After this identification, the next step is to establish the forest carbon stratum, whi
assigned through a carbon stratum map, of which there are 4 in total. The next stej
establish the amount of carbon that the plot has at a first moment is tidse the yea
2016 and then to establish the amount of carbon that the plot has at a second mor
which in this case is the year 2020.
To assign this amount of carbon, it is necessary to identify the amount of tree elen
that the plot has, since with this we will establish the amount of carbon that there is bg
the process of recovery of forest degradation and the amount of carlften the recovery
of forest degradation.

For example, a plot has 12 tree elements at first, it is established that it is within g
degraded forest, these 12 trees represent 48% of the plot that is in stratum | of the ca
map that has 94 TonC/ha, and that in the plot there would be a wfitd5.12 TonC/ha. Ir
a second moment this plot goes from 12 tree elements to 19 tree elements, the
changes category, to a degraded forest, which represents 68% of the coverage of tf
and with a carbon content of 60.16 TonC/Ha, which applyingdifference between
moment 1 and moment 2 gives a carbon recoveryl&f TonC/ha.
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For thereportingperiod, a total of 351 plots were identified that were designated as fo
degradation recovery, since the highly degraded forest became a degraded forest, f
highly degraded forest to a primary forest, and from a degraded forest to a primary fc

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, withd% confidence interval and an expecte@b error.
Uncertainty  for  this Tablel0. Restorationuncertainties of degraded areas
parameter:
RDEE&PM-HA-
Median 394,761
0 .
Upper bound 90% CGPercentile 0.95) 456,693
0 .
Lower bound 90% GPercentile 0.05) 333,728
. . 0
Half Width Confidence Interval at 90% (BC / 2) 61,483
Relative margin (D / A) 16%

The uncertainty values of the activity data can be found at the following link:
https://drive.google.com/drive/folders/1BaUk _CGtA1LIffUdGT8FIrjkzulW2GWb?usy
e_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo02025 actualizado
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
! NOKA @2 gLy OSNI A R dz26meZ02btactudlizape2 y 4 S/ I N

'YR (GKS LRAY(H YS&aK FA{S yIYSRY Hugwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

Parameter: Increased Carbon Through Forest Plantations

Description: Increased Carbon Through Forest Plantations
The following equations were used to calculate this parameter:

Activity data: Equatiori6
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Data unit:

Hectares

Value monitored during
this

Monitoring/Reporting
Period:

Tablell. Hectares per year of carbon increases through forest plantations.

Category Ha
Plantations | conifers 959.92
Plantations of Broadleaf Plantations -

Ha/Year
959.92

For forest plantations, a total d859.92hectareswere counted for the period 2018020,
and for the year of the firsteporting, the total number of hectares that were recovere

through carbon enhancements through forest plantations v@&9.92halyear.

For more information, see the file

G! NOKA @2 gLy OSNI AR dzV20méeRZ025tatctudlzapeE2 y G S/ + N
G§KS LRAYID

' YR YSaAaK FAES yIYSRY Hvgwyal

https://drive.google.com/drive/folders/1W5igLKV7i€ER
jcvalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢lofSayptaypywSLIR2NIGE D

Source of data and
description of
measurement/calculation
methods and procedures
applied:

To generate the activity data for this parameter, Collect Earth was used as a platfo
the collection of land use information for the years of interest, which allows us to ide
the permanence and changes that occurred in these years. For thefidatitin of these
land uses, Guatemala uses tleCQlassification to establish the land use of the par
being observed. To use the Collect Earth form, Guatemala has a methodological pi
for its use, which can be consulted at the following link:
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVXW3fVWufGJInj TRY7f?us
ive_link

For the case of forest plantations, a monitoring period covering the state of land cove
persisted during 2018 and the state of land cover that persisted during 2020 was
which covers a period of two years and for reporting purposes the yeaegoonding to
2020 was also used. During this monitoring period, both high and medium reso
images were consult

The total number of interpreters who carried out the analysis of the images were t
specialists: Ulises Armas, Claudia Saput and Melany Ramirez

Regarding the information on forest plantations, only one plot corresponding
coniferous plantations was identified. To obtain the data per hectare, the equation fol
in section 3.1.4 was used.

Activity data and Calculation of hectares and emissions/absorptions
https://drive.google.com/drive/folders/IW5igLKV7IER
jcvalYzd _1HNnDgkaPYCV?usp=drive link
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QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the

applied: deforestation points was used, with%% confidence interval and an expecte@o error.
Uncertainty for  this Tablel2. Forest plantation uncertainties
parameter:
PLANTPM-HA-
Median 1,709
% QP ile 0.

Upper bound 90% GPercentile 0.95) 4.365

Lower bound 90% QPercentile 0.05) 182

Half Width Confidence Interval at 90% (BC / 2) 2091

Relative margin (D / A) 122%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk _CGtA1LIffUdGT8FIrjkzulW2GWhb?usy
e_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo2025 actualizado
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
! NOKA @2 gLy OSNI A R dzY26nmeg202btactudlizape2 y 4 S/ I N

l'YR (GKS LR2AY(G YS&K FA{S yIYSRY Hugwyal

https://drive.google.com/drive/folders/1W5igLKV7Ii€ER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

4 QUANTIFICATION OF EMISSION REDUCTIONS

4.1 ER Program Reference level for the Monitoring / Reporting Period covered in this report

The Reference Level values for the fregportingin Guatemala are shown belowWhe reporting period covered in
this report covers a full calendar year, therefore the application of Guideline number 3 of the Methodological
Framework is not necessary.
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Average annual Annual historical Average annual
Year of historical emissions emissions from | historical removalg Adjustment, if | Reference
Monitoring | from deforestation forest degradation | by sinks over the| applicable | level (tCQ-
t over the Reference | over the Reference| Reference Period| (tCQ-e/yr) elyr)
Period (tCQelyr) Period (tCQelyr) (tCQ-elyr)
2020 6,585,053 3,099,806 (2,271,827) - 7,413,032
Total 6,585,053 3,099,806 (2,271,827) - 7,413,032

To access the calculations of the reference level, as well agpueting period, you can access the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

Documens:
G! NOKA @2 gLy OSNI AR dzv2ondaogsactudlzaped 2 ydaySR SINNIi2KYS & { dzyahd NB Ay {
GKS LRAY(G YSakK TFAtS yI YSR &b wsyalof the dodayhéntempl@&eicBIB y | NA 2 ¢ T

FCPF_1stRP_05mayo02025

42 9alAYIFGA2Yy 2F SyAaaAirzya oe az2dNOSa IyR NBY2OI f 2
¢KS @I f dzSa ¥ 2 NpoRidglaré shoin belo®. &he Fepartifgiperiod covered in this report covers a full
calendar year, therefore the application of Guideline number 3 of the Methodological Framework is not necessary.

Year of Emissions from If applicable, emissions : Net emissions
Monitoring deforestation from forest degradation gyazizlllcsa(?g(,a:?yrgovals and removals
Period (tCQuelyr) (tCQelyr)” (tCQuelyr)

2020 4,147,978 4,054,2°B -8,933,522 -731,26%
Total 4,147,978 4,054,2°B -8,933,522 -731,26%

To access the calculations of the reference level, as well as the reporting period, you can access the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

Documens:
G! NOKA @2 gLy OSNI A R dzV26méiaogstactudlizapieé 2 oy SINIIG2KUS  a { dzY YI NB Ay {
GKS LRAYyG YSaK FAES yIYSR &b wyalof the dodayiénempl@&eidB y | NRX 2 ¢ T

FCPF_1stRP_05mayo02025
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4.3 Calculation of emission reductions
The following table shows the calculated emission reductions for Guatemala for it®ficsting event.

If applicable If applicable, enhanced If applicable,
. ' removals from enhanced removals Total
Deforestation forest . L
degradation afforest.atlon/ from other activities | (tCQwe)
reforestation (A/R) besides A/R*
Emission or removals in
the Reference Level | 6,585,053 3,099,806 (2,271,827) 7,413,032
(tCQ-)
Emission or removals
under the ER Program
during the Reporting 4,147,978 4,054,2B (8,933,522) (731,260)
Period (tCQ.)
Emission Reductions
during the Reporting | 2,437,075 (954,42) 6,661,695 - 8,144,2B
Period (tCG-e)

To access the calculations of the reference level, as well as the reporting period, you can access the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

5 UNCERTAINTY OF THE ESTIMATE OF EMISSION REDUCTIONS

5.1 Identification, assessment and addressing sources of uncertainty

Sources of Systematic Random Analysis of contribution to overall Contribution Addressed Residual

uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)

Activity Data

Measurement YES YES In the case of Guatemala, accordil High Yes No

to the sampling carried out for thg
generation of activity data, therg
may be sources of error associaty
with the quality and resolution o
satellite  images, the  visua
interpretation of samples, anc
sampling design.

The error associated with the qualit
and resolution of the images cou
be considered low, since mediu
and highresolution images have
been used and the size of th
analyzed plot (1ha) allows a corre
visual interpretation of the imageg
In addition, tre use of the Collec
Earth tool allows to visualize the be
images available on the dates
interest, ensuring to have image
without clouds and with the
requirements for their proper
interpretation and reducing as muc
as possible the uncertainty the
originates from this source.

Bias and random
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

Another source of uncertainty come
from the main process for the
estimation of the DA which is th
visual interpretation of each of thg
points of the grid, for this part therg
has been a series of processes
minimize errors, with the choice @
professimal interpreters, who have
gone through a training process (@
the use of the tools, arn
interpretation protocol has beer
developed which is the basis for th
definition of classes.

In addition, some scripts have beg
programmed to facilitate
interpretation and avoid making
mistakes during this process;
reliability value is even assigned
each of the data that is collected :
each point in the mesh. Finally,
review of 5% of thesamples is madé
by 3 interpreters and a comparativ
matrix of each evaluated point i
made and a percentage of error
obtained in the interpretation of
each of the original interpreters.

For the measurement of the fou
REDD+ activities in Guatemala:

A mesh composed dft,354samples
points was used, which was uss

both at the reference level and in th
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

first reporting. With the samplg
mesh, the objective was to colle
the land cover using the six IP(
classes and which were entered in
a Collect Earth desktop form t
display and interpret the high
resolution images for the year g
study.

Each plot on the Collect Earth for
was made up of 25 elements fq
which coverage was assigned basg
on these elements, which could b
trees, grasslands, agricultural lan
bare soil, bodies of water an
wetlands, as well as other land.

this way, each e of the interpreters
was assigned a total of 3,700 plo
(average) for each one to carry o
the visual interpretation using thg
high-resolution images of Googl
Earth that were synchronized wit
Collect Earth. The imagery sour
was primarily higkresolution Google
Earth imagery, followed by Plane
Sentinel, and Landsat imagery of
when no imagery was available
Google Earth, or there were cloug
or shadows in the Google Ear
image.

After the interpretation of the

11,354sample points, the classes
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

change or permanence wer,
identified with labels to identify
deforestation, degradation, an
carbon increases through recove
from degradation and fores
plantations.

In this exercise, a review was ma
to assess the consistency of th
coverage of the plot and whether
was coherent with the other dates
This process was carried out in
Excel sheet.

After processing the labels, the tot
points for each of the four activitie
of the program were counted an
then in another Excel tool tc
calculate hectares, total carbon an
finally to be able to calculate th
total number of CO2 emissions ar
absorptians.

To reduce the error derived fron
visual interpretation, the Collec|
Earth methodological protocol wa
used to homogenize criteria amor
the interpreters, a forum wag
created in which the interpreters
when they had a sample with grei
difficulty, helped eah other and how
exercises were also done. To ass
the degree of agreement betwee

them as part of quality control.
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

For the interpretation of the plots
638 plots were interpreted and the
information was crosshecked to
obtain the percentage of coincideng
between the three interpreters. Dug
to the restrictions derived from the
COVIBEL9 pandemic, the interpreters
worked remotely, sending thei
results every 15 days to be reviewe
It is important to mention that
among the interpreters there wa
communication with them to resolvg
doubts if the plot was too difficult tg
interpret.

The temporal analysis was also do
to identify possible incongruen
transitions since having four points
time allowed to find out those non
logical changes that the plot cou
obtain. All this process was carrie
out using the Excel tool to proces
the information. When these non
logical changes were identified, th
plot was reviewed again and th
information was edited to ensurg
that the plot information was
correct.

Of the total of 638 samples fg
transitions and permanence thg

were identified for both the first
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

reporting and the reference leve
that was reviewed. For deforestatio
and degradation, 48 and 42 sampl
were established, while for carbo
increments through degradatio
recovery and plantations, th
samples were 56 and 18 respective
These subsequentsamples were
chosen randomly and with
confidence interval of 95% and g
error of 5%.

Finally, it is important to mentior
that it can be considered that th
interpreters do not have the sam
experience to interpret satellite
images, so it is possible that th
interpretation error is high.

To reduce the error in the
measurement/interpretation of the
mesh of points, improvement point|
have been identified to implement i
the following reporting, for example
the collect data form was tried tq
automate the entry of information
through selectio lists, as well ag
periodic review of the interpretatior
of the specialists.

Representative
ness

Yes

No

To detect areas of change due
emissions and removals frof
deforestation, degradation, an

increases in carbon stock

Low
Bias

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

Guatemala used a multipurpose gr
to collect information.

This grid was prepared in the conte
of the second forest inventory @
Guatemala, which seeks to be able
represent the soil cover with
sampling precision of 10% with
confidence interval of 95%, which
sufficient with 672 samples.

With this information, Guatemals
decided to use a 3.1x3.1 grid systg
using a noraligned systematiq
sampling design, making the samg
LINR L2 NGA2Y T G2

Within each grid, a randomly locate
point was located, thus allowing th
evaluation of the change in use of th
land cover. The grid desig
generated a total ofl1,354sample
points located randomly within eac
grid for the entire surface of the
country.

After locating the 11,354 sample
points, a Collect Earth form wg
generated to collect the informatior,
using highresolution images foung
in the Google Earth image catalog.
the event that a HigiResolution

image is not available, images fro
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Sources of Systematic Random Analysis of contribution to overall Contribution Addressed Residual

uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)

the Landsat, Sentinel or Planet fam
are used depending on the
availability.

This Collect Earth form asked abg
the six IPCC classes as well as o
land cover based on the land cov
mapping of Guatemala. If, in case
change was detected, the forn
indicated what kind of coverage
went to, as well as the year and th
sensor vith which the information
was captured.

Within the actions to minimize the
error due to the collection of
information, Guatemala generate
an interpretation protocol so thal
each specialist or interpreter coul
address it in case they had doub
when choosing the land cove
Monthly meetings wee also held to
resolve doubts that had a hig
degree of interpretation, but since
most of the images are of hig
resolution, it can be considered thg
the protection against uncertainty
due to the collection of informatior
is low.

Regarding land cove
representativeness, interpretatior
protocols have been refined t

facilitate interpretation in future
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

reporting, in which the steps tq
choose the best lang
representativeness either b
permanence or change have bes
detailed by means of decision tree
Operational processes have al
been identified to achieve a bette
interpretation.

Sampling

No

Yes

Regarding sampling error, this is tl
type of error that is quantified for itg
propagation in uncertainty, the
sampling design is systematic with
mesh of 3.1 km x 3.1 km with a si
located within each of the quadrant
of the mesh. With the density of th
sample you have, it is enough
capture the dynamics of the forest
with an acceptable error. However,
you wanted to make an estimate of
smaller area, or for a specific type
change, this would require
densification of the mesh in thos
areas @ interest.

Because the grid of points used f
collect earth is linked to the nationa
forest inventory of Guatemala, it i
considered that the choice o
sampling points went through a
adequate quality control process t
ensure that the points can represel
well the land cover area o

Guatemala.

High
Random and bias|

Yes

Yes
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

The value used for uncertaint
propagation is the sampling errq
that comes from the activity data fo
each of the transitions that arg
identified.

Extrapolation

Yes

No

Extrapolation is not applied becaug
Guatemala at no time use
information to extrapolate activity
data or emission factors. This
because Guatemala had informatig
from the point grid, the carbon strat
map and the IPCC default emissi
factors, as wellas the nonforest
carbon content.

The data from the plots were ng
extrapolated so this source ¢
uncertainty does not apply.

High
Bias

Yes

No

Approach 3

Yes

No

This approach is applicable becau
the data collection was done b
visual interpretation of land cover fo
the reference level and the reportin
period.

This approach does not apply to th
case of Guatemala becaug
Guatemala has a point grid thg
allows traceability of land use class

without the need to resort to other

High
Bias

Yes

No
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Sources of Systematic Random Analysis of contribution to overall Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
sources of information to identify
land use.
EmissionFactor
DBHmeasurement Yes Yes The measurement of théBHwas | High Yes No
measured directly since informatio| Biss &  Low
from different forest inventories thai Random

various projects in Guatemala ha
implemented over time was used.

Guatemala, a tree is defined ¢
having a DBH greater than 10
centimeters at breast height.

In the process of creating th
emission factors, especially th
forest carbon content, it is not cleg
what quality control process wal
used to measure the WTP. This is {
reason why it was marked NO

QA/QC.

However, when plots with DBH thé
were out of range were bein
purified, they were excluded in orde
to avoid errors in the calculations.

It is considered that the error in th
collection of information on the
measurement factors is high becau
it comes from different sources d@
information that applied different
methods and objectives at the tim
of collecting the information werg
different among the institutions

and/or organizations that were i
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

charge of generating the data. It
also considered high because itis n
known if quality control methods
were applied during and after th
data analysis process.

Being information coming fron
various sources of forest inventorie
there is no estimate of random @
systematic errors that can contribut
to the total uncertainty, becaust
what can be considered hig
contribution.

It is expected that when the
information from the second fores
inventory of Guatemala is availabl
we will have better information or
this value and seek to reduce th
contribution to the total error of the
calculation.

H measurement

Yes

Yes

The allometric equations used t
generate the carbon strata map d
not use height to estimate carbo
content.

Within the process of creating th
emission factors, especially th
forest carbon content, it is not cleg
what quality control process wa
used when measuring the height

the trees within the plot. This is th

High
Bias &
Random

Low

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

reason why it was marked NO
QA/QC.

However, when debugging plots wit
heights that were out of range, the
were excluded in order to avoi
errors in the calculations.

It is expected that when the
information from the second fores|
inventory of Guatemala is availabl
we will have better information or
this value and seek to reduce th
contribution to the total error of the
calculation.

Plot delineation

Yes

Yes

There was no control over the siz
and shape of the pla nor in the
process of plot establishment.

The use of plots of different origin
and sizes leads to considerah
errors, in addition to the fact tha
each group of plots has differen
purposes and therefore differen
types of sampling Thisgives us ar
idea that EFS are one of the mg

sources of uncertainty in the
estimation of emissions an
removals.

To use the dat collected from these
plots, Guatemala created a carbq

strata map. This was done b

High
Bias &
Random

Low

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

weighting the plots based orheir
size. In this process, modeling w
done with the Monte Carlo an
Bootstrap method to Dbetter
represent the distribution functiong
of the sample usa. With this, the
errors of eachEFreported on the
map beame considerably low (se
the FE section and the Carbon Stra
Map protocol).

Given that there are ngpecific QA
QC protocols for the plot delineatior
the government of Guatemal
decided to apply the highes
uncertainty discount (15%)

This approach serves as

conservative strategy to account fq
potential discrepancies an
uncertainties inherent in the data. B
applying the highest uncertaint
discount, we aim to mitigate the risk
associated with the lack 0
standardized quality meases,
ensuring that any variability or error
in the inventory are adequatel
considered. This method provides
buffer against unforeseer
inaccuracies, thereby safeguardir
the integrity of the inventory's

conclusions and facilitating mor
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

reliable decisiormaking. While thig
is not a substitute for comprehensiy
QA/QC processes, it is a necess
interim solution to address thg
current limitations and uphold the
credibility of the forest inventory
data.

Yet, it is important to highlight tha
Guatemala is currently working o
the second forest inventory. Th
inventory,which is being elaborate
between the National Foreg
Institute and FAO, as well as natior
and international experts, conside
a much better samplinglesignthat

will help reduce the contribution to
the overall error.The data from the
2" NFI will be used in subseque
crediting periods (if ay).

Biomass
allometric
model

Yes

Yes

For the calculation of biomass, thre
allometric equations were used fg
natural forests, both broadleaf an
coniferous, the latter @S
standardized through studies carrig
out by the Universidad del Valle g
Guatemala: UVG (2018) fd
coniferous, UVG (2018) fq
broadleaf; and for the northern
lowlands the equation of William
Arreaga (2002), with these the aeri
biomass was calculated for each tr¢

High
Bias and
Random

Low

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

(includes from the stem to thg
branches), using only theDBH
(diameter at height of 1.3 m). In th
case of the mangrove forest, thre
equations were applied according 1
the species found (permaner
sampling plots from the souther
coast of Guatemala administered k
INAB were used).

In the process of creating th
emission factors, especially th
forest carbon content, it is not cleg
what quality control process wal
used to create each of the formulg
of the allometric model that was
chosen for the calculation of th
carbon content. Tis lack of
information is mostly due to the fac
that data was only collected fron
several sources.

Given that there are no specific @
QC protocols for the biomass
allometric models the government
of Guatemala decided to apply th
highest uncertainty discount (15%)

This approach serves as
conservative strategy to account fq
potential discrepancies an
uncertainties inherent in the data. B

applying the highest uncertaint
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

discount, we aim to mitigate the risk
associated with the lack O
standardized quality measure
ensuring that any variability or error
in the inventory are adequatel
considered. This method provides
buffer against unforeseer
inaccuracies, thereby safuarding
the integrity of the inventory's
conclusions and facilitating mor
reliable decisiormaking. While thig
is not a substitute for comprehensiy
QA/QC processes, it is a necess
interim solution to address thg
current limitations and uphold the
credibility of the forest inventory
data.

It is anticipated that the data fo
estimating future emission factor
gAtt 0O02YS FTNRY
national forest inventory. Thi
improvement  will apply the
information to the surveys that hav
been used in Guatemala, which w
help the error contibution of the
allometric models to be reduced an
not come from different sources g
information.

This information is integrated in th
carbon strata map so that the errg

cannot be propagated.For this
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Sources of Systematic Random Analysis of contribution to overall Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
reason, the formula found in the
FPCF uncertainty guidelines w
applied to add an additional 10% t
the emission factor error.
Sampling No Yes The sampling design for th High Yes Yes

calculation of forest carbon of th
plots varies since there are data fro
plots with a size ranging from 0.02
1 hectare in size of the plot, thi
because the collection of more tha
3,000 plots distributed in most g
Guatemda and covering more tha
203 thousand trees that werg
inventoried. Derived from the fac
that this information also come
from various information source
and it is not clear if there werg
quality control processes, this caus
the contribution of samplig
uncertainty to be high.

For the propagation of the error, th
probabilistic density function value
were used for each of the carbo
strata and for each of the differen
plot sizes with which the four strat
of the carbon map were developed

Since the sample selected for th
second forest inventory 0

Guatemala was elaborated betweg

Biasand Random
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

the National Forest Institute an
FAO, as well as national a
international experts, it is considere
that the choice of sampling intensit
for the second forest inventory g
Guatemala was appropriate and it
considered that this information ca
help to reduce the contribution to
the overall error.

Other
parameters
(e.g., Carbon
Fraction, roots
shoot ratios)

Yes

Yes

For the carbon fraction, the IPQ
factor 0.47 was used, while t
establish the belowground carbo
fraction, the Mokany equation wa
used because it was established th
this equation was the mos
appropriate in proportion to the area
biomass.

Using the forest carbon content pe
hectare, the Mokany equation wa
applied to obtain the proportion of
subterranean carbon.

This information is integrated in th
carbon strata map so that the errg
cannot be propagated.For this
reason, the formula found in th¢
FPCF uncertainty guidelines w
applied to add an additional 10% {
the emission factor error.

Since this component of the emissig

factor is related to the informatior

High
Random ad Bias

Yes

Yes
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

captured from forest plots, it ig
expected that with the second foreg
inventory in Guatemala, standar
operating procedures will be applie
to reduce bias and error in the aeri
biomass.

Representativeness

Yes

No

The map of carbon strata covers tk
entire territory since plots from
different forest inventories in
Guatemala were used to ensure th
forest carbon is represented on th
map.

Also, as part of the review by th
UNFCCC reference level, an analy
was made on the correspondence
GKS YI LI AYyTF2NYI
physical plots (document included
annexed folder 01.
Datos Fuentes/O1.

Carbono_forestal/Mapa Estratos ¢
Carbono / 01_ControCalidad).

Since the sample selected for th
second forest inventory 0
Guatemala was elaborated betwee
the National Forest Institute an
FAO, as well as national a
international experts, it is considere
that the choice of sampling intensit
for the second forestinventory of
Guatemala was appropriate and it

considered that this information ca

High
Bias

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

help to reduce the contribution tg
the overall error.

Wood density

Yes

Yes

The average wood density w4
obtained for broadleaved an
coniferous forest. To do that, fo
each type of forest, the species
each community of trees wer
identified and the arithmetic mear
was calculated.

Wood density was used to transfor
cubic meters from mean annua
increments to convert volume tq
carbon.

Since the information comes fro
the literature, in the shorterm
exercises should be carried out
corroborate these densities fo
species found in Guatemala, sin
there is no quality assurance contr
of the data on published data.

High
Bias

Yes

No

Integration

Model

Yes

No

There is an Excel file containing
the variables to estimate the
uncertainty of the reductions. W¢
will be working for the secon
reporting in a manual to perform thi
calculation.

All sources of error were quantifie

in the activity data and emissio

High
Bias

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

factors, which were propagated i
the integration, so it is assumed thg
the uncertainty calculation will bg
low.

In addition, a logic function wa
performed within the tool to
estimate emissions/removals t
verify that the total area of the point
coincides with the total area of th
program.

As for the Monte Carlo mode
recommendations have bee
received to update the model, whic
is a process of continuou
improvement to facilitate its
understanding in asample and
transparent manner.

Integration

Yes

No

Emission factors were calculated f
each forest stratum according to th
location of the dot grid plots tg
ensure comparability between th
transition classes of activity data ar|
those of emission factors. Th
source of uncertainty is considerg
as one of the main sources o
uncertainty.

It is hoped that with the information
from Guatemala's second fore

inventory, as well as thg

High
Bias

Yes

No
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Sources of Systematic Random Analysis of contribution to overall Contribution Addressed Residual

uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)

implementation of standard
operating procedures for visug
interpretation, the integration of]
activity data with emission factor
can be improved for subsequer
monitoring to reduce or mitigate the
impact of possible sources of error
the calculation ofincertainty.

5.2 Uncertainty of the estimate of Emission Reductions

Parameters and assumptions used in the Monte Carlo method

Parameter values Error sources quantified in the model
Parameter included in the model Confidencel (€-9. measurement error, model error, | Probability distribution function | Assumptions
TonC/ha| . etc.)
interval :
Emission Factors
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Settlements 107.65 |10.42 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Other Land 107.65 |10.42 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Grasslands 100.88 |11.27 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Land | to Annual Crops 102.97 |10.70 Error due to different sizes of forest and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Agricultural Lather 102.97 |10.70 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Agricultural Oilland 104.65 |10.44 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °
distribution. were used.
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Error due to different sizes of forest

It comes from the sampling error

The probability density function valug

Forest Lands | to agroforestry systems 84.21 27.01 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands Il to Other Lands 105.66 |10.27 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Lands Il to Grasslands 98.91 11.11 Error due to different sizes of forest and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ “°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il to Annual Crops 100.94 |10.69 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il to Agricultural Latther 100.94 |10.69 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il to Agricultural Largsibber 102.65 |10.29 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands Il to Agricultural Lanisican Palm| 64.07 5.64 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) h
Forest Land Il to agroforestry systems 82.15 27.04 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Land Ill a Settlements 87.13 5.70 Error due to different sizes of forest and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probablllty density function valug
Forest land Il to Grasslands 80.43 7.11 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) !
Forest Land Ill to Crogsnuals 82.40 6.46 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . .~ °
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) !
Forest Lands lll to agroforestry systems 63.81 25.53 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Other Lands 83.49 7.83 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ 7
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Grasslands 76.79 8.90 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Land IV to Annual Crops 78.77 8.32 Error due to different sizes of forest and is assumed to have a normal | obtained from the carbon strata map

stands used to calculate carbon conten|

distribution.

were used.
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Error due to different sizes of forest

It comes from the sampling error

The probability density function valug

Forest Lands IV to Agricultural Lar@isffee 78.77 8.32 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV to Agricultural La@dher 78.77 8.32 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV to Agricultural LarRabber 80.49 7.87 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ “°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Agricultural Lasffsican Palm 81.08 7.87 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~ °
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ; h
Forest Lands IV to agroforestry systems 60.04 26.33 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Grasslands 66.33 12.23 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Agricultural La@ther 67.06 11.06 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) h
Forest Lands | to agroforestry systems 49.57 27.48 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Lands Il to Grasslands 65.04 11.54 Error due to different sizes of forest and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probablllty density function valug
Forest Land Il to Annual Crops 67.06 11.06 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) !
Forest Land Il to agroforestry systems 48.35 27.28 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest land 11l to Grasslands 52.71 10.81 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest . h
Forest Land Ill to Crogsnuals 54.66 10.37 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ 7
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) h
Forest Lands Ill to agroforestry systems 35.86 26.81 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Land IV to Settlements 56.92 9.52 Error due to different sizes of forest and is assumed to have a normal | obtained from the carbon strata map

stands used to calculate carbon conten|

distribution.

were used.
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Error due to different sizes of forest

It comes from the sampling error

The probability density function valug

Forest Lands IV to Grasslands 50.15 10.30 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ °
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Forest Land IV to Annual Crops 52.21 9.96 Error due to different sizes of forest and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Agricultural Lasffsican Paln 54.52 9.59 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ “°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) !
Forest Land | to Annual Crops 42.60 8.83 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | to Agricultural Lar@sffee 46.12 10.06 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands Il to Grasslands 44.10 10.48 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . .~ "
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ; h
Forest Land Il to Annual Crops 46.12 10.06 and is assumed to have a normal| obtained from the carbon strata map)
stands used to calculate carbon conten| . .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probablllty density function valug
Forest land Il a Settlements 50.85 9.66 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands Il to Wetlands and Water Bodies| 41.89 9.43 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Error due to different sizes of forest ) h
Forest Lands lll to agroforestry systems 35.10 10.32 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Grasslands 3341 8.80 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . .~ °
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV to Annual Crops 35.50 8.43 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~ °°
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV to Agricultural La@dher 35.50 8.43 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ 7
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Lands IV to Agricultural Lasffsican Paln 37.76 7.96 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ °°
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Planting to pastures Il 51.22 14.67 Error due to different sizes of forest and is assumed to have a normal | obtained from the carbon strata map

stands used to calculate carbon conten|

distribution.

were used.
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Planting to pastures IlI

51.22

14.67

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Planting to pastures IV

51.22

14.67

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Planting to annual crops IV

51.22

14.67

Error due to different sizes of forest
stands used to calculate carbon conten|

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Plantation of coffee crops

51.22

14.67

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land | Primary A Degraded

34.46

15.45

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Forest Land | Primary To Highly Degraded

60.31

13.23

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land | Degraded to Very Degraded

25.86

14.20

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land Il Primary A Degraded

33.86

14.90

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Forest Land Il Primary To Very Degraded

54.87

14.17

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land Il Degraded to Very Degraded

21.17

14.25

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land Il Primary A Degraded

27.99

11.54

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.

Forest Land Ill Primary To Very Degraded

45.32

11.20

Error due to different sizes of forest
stands used to calculate carbon conten

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Forest Land Ill Degraded to Severely Degrade|

17.35

13.95

Error due to different sizes of forest
stands used to calculate carbon conten|

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Forest Land IV Primary A Degraded

26.69

12.58

Error due to different sizes of forest
stands used to calculate carbon conten|

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map|
were used.

Forest Land IV Primary to Very Degraded

43.47

11.28

Error due to different sizes of forest
stands used to calculate carbon conten|

It comes from the sampling error
and is assumed to have a normal
distribution.

The probability density function valug
obtained from the carbon strata map
were used.
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Error due to different sizes of forest

It comes from the sampling error

The probability density function valug

Forest Land IV Degraded to Severely Degrade| 16.83 12.73 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~
distribution. were used.
_ Error due to different sizes of forest It comes from the sampling error | The probab|l|ty density function valug
Degraded plantations 14.12 7.77 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land | Highly Degraded to Degraded | -25.79 | 14.24 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
. . Error due to different sizes of forest . !
Forest Land | Highly Degraded to Primary -60.36 | 13.42 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
. Error due to different sizes of forest . h
Forest Land | Degraded to Primary -34.61 |15.40 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| .~ .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il Highly Degraded to Degraded |-21.16 |14.18 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . = .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il Highly Degraded to Primary -55.09 |14.26 and is assumed to have a normal| obtained from the carbon strata map)
stands used to calculate carbon conten| . = .~ "
distribution. were used.
. . It comes from the sampling error | The probability density function valug
. Error due to different sizes of forest ; h
Forest Land Il Degraded to Primary -33.96 |14.92 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~ "
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il Highly Degraded to Degraded |-17.43 |13.85 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . . .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il Highly Degraded to Primary -45.25 |11.25 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| . .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land Il Degraded to Primary -27.68 |11.60 and is assumed to have a normal| obtained from the carbon strata map)|
stands used to calculate carbon conten| .~ .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV Highly Degraded to Degraded | -16.88 | 12.38 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| .~ .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV Highly Degraded to Primary -43.61 |11.33 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
Error due to different sizes of forest It comes from the sampling error | The probability density function valug
Forest Land IV Degraded to Primary -26.82 | 12.45 and is assumed to have a normal| obtained from the carbon strata map|
stands used to calculate carbon conten| . = .~
distribution. were used.
. . It comes from the sampling error | The probability density function valug
Plantations | conifers -9.23 5.32 Error due to different sizes of forest and is assumed to have a normal | obtained from the carbon strata map

stands used to calculate carbon conten|

distribution.

were used.
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Error due to different sizes of forest

It comes from the sampling error

The probability density function valug

Plantations of Broadleaf Plantations -14.28 | 7.77 and is assumed to have a normal | obtained from the carbon strata map
stands used to calculate carbon conten| . = .~
distribution. were used.
Reference level
Parameter values
Parameter included in the Confiden | Error sources quantified in the model (e.g Probability distribution function Assumptions
model Area GE measurement error, model error, etc.)
interval

Deforestation

Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Forest Land | to Settlemen{ 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest Land | to Other Lan( 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Forest Land | to Grassland{ 3,839.67| 3,762.38 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandsCoffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandOther 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Qilland 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandAfrican Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Lands 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to 23,038.0 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Grasslands 3 9,207.79 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandsCoffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandOther 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandsRubber 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Reference level

Parameter values
Parameter included in the Confiden | Error sources quantified in the model (e.g Probability distribution function Assumptions
model Area GE measurement error, model error, etc.)

interval

Forest Lands Il to
Agricultural Land#\frican Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Palm 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il a Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Settlements 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Land - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

57,595.0 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Forest land 11l to Grassland 7 14,535.65| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Crops Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Annuals 4,799.59| 4,206.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land 111 to agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
land-coffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Agricultural Land®ubber | - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to
Agricultural Land#\frican Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Lands 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to 55,675.2 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Grasslands 4 14,292.60| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops 8,639.26| 5,642.33 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land€offee 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural LaneDther 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land®ubber |959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm 4,799.59| 4,206.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 3,839.67| 3,762.38 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Forest Land | to Settlemen{ - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest Land | to Other Lan( - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Forest Land | to Grassland{ 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandsCoffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandOther 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Qilland - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandAfrican Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Lands - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Grasslands 6,719.43| 4,976.50 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops 3,839.67| 3,762.38 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandsCoffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandOther - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandsRubber - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to
Agricultural Land#\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill a Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Forest Land Il to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Land - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
19,198.3 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(

Forest land Ill to Grassland 6 8,407.01 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Crops Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Annuals 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land 111 to agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
land-coffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Agricultural Land®ubber | - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to
Agricultural Land#\frican Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Settlements 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Lands - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to 13,438.8 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Grasslands 5 7,035.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Crops 6,719.43| 4,976.50 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land€offee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Agricultural LanéDther - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land®ubber | - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm 2,879.75| 3,258.46 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest Land | to Settlemen{ - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest Land | to Other Lan( - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest Land | to Grassland| - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Annual Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Crops 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandsCoffee 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandOther - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Oilland - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandAfrican Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
agroforestry systems - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Lands - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Wetlandg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
and Water Bodies - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Grasslands 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Crops 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandsCoffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturi Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
LandOther - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
LandsRubber - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to
Agricultural Land#\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill a Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Settlements 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Other Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Land - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Wetlandg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
and Water Bodies 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

79

Official Use Only



Reference level

Parameter values
Parameter included in the Confiden | Error sources quantified in the model (e.g Probability distribution function Assumptions
model Area GE measurement error, model error, etc.)
interval

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Forest land Il to Grassland - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Crops Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Annuals - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land 111 to agriculturg Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
land-coffee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land Ill to agriculturg Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
land-other - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land®ubber | - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to
Agricultural Landé\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
agroforestry systems 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Settlements - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Lands - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Grasslands 4,799.59| 4,206.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV a Wetland| Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
and Water Bodies - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Crops 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land€offee - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Agricultural LaneDther 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Agricultural Land®ubber | - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Palm 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
agroforestry systems - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Planting to pastures Il 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Planting to pastures Il| 3,839.67| 3,762.38 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Planting to pastures IV 1,919.84| 2,660.64 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Planting to annual crops IV| 959.92 | 1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Plantation of coffee crops | 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Degradation
Forest Land | Primary A | 24,957.8 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Degraded 6 9,582.93 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Primary To | 10,559.1 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Highly Degraded 0 6,237.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Degraded to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Very Degraded 5,759.51| 4,607.55 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary A | 60,474.8 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Degraded 3 14,892.63| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary To | 22,078.1 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Very Degraded 1 9,014.32 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Degraded to Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Very Degraded 8,639.26| 5,642.33 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill Primary A | 41,276.4 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Degraded 7 12,314.58]| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary To | 14,398.7 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Very Degraded 7 7,282.29 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill Degraded t¢ 19,198.3 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Severely Degraded 6 8,407.01 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary A | 87,352.5 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Degraded 3 17,876.50| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary to | 23,997.9 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Very Degraded 5 9,397.25 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Degraded t{ 33,597.1 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Severely Degraded 3 11,114.06| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

81

Official Use Only



Reference level

Parameter values
Parameter included in the Confiden | Error sources quantified in the model (e.g Probability distribution function Assumptions
model Area GE measurement error, model error, etc.)
interval
Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Degraded plantations 959.92 |1,881.44 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Increases in carbon stocks
(Hectares)
Forest Land | Highly Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Degraded to Degraded 3,839.67| 3,762.38 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Highly Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Degraded to Primary 4,799.59| 4,206.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
;ﬁrfast Land | Degraded to 29,757.4 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Y 5 10,461.56| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggrfzélégr:g IIDI:?;GI{}(;d 14,398.7 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
9 9 7 7,282.29 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Degraded to Primary 6,719.43| 4,976.50 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Ifr?rf;t Land Il Degraded tq 46,076.0 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Y 6 13,007.98| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Degraded to Degraded 9,599.18| 5,947.27 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggr?:éle_grtlg gr'?r;%r;ly 10,559.1 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
9 y 0 6,237.28 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Ifr(i)rf;t Land Il Degraded t 49,915.7 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Y 3 13,536.74| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggrfzzj:gr:g IgfaHrngIeyd 19,198.3 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
9 9 6 8,407.01 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
g:rfzgggr:g Qﬁi:grhly 11,519.0 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
9 y 1 6,514.34 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Ifrci)rr:aSt Land IV Degraded { 66,234.3 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Y 3 15,581.53| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
19,198.3 Error due to different sizes of forest stand It comes from the sampling error and is The probability density function values obtaine(
Plantations | conifers 6 8,407.01 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Plantations of Broadleaf |12,478.9 Error due to different sizes of forest stang It comes from the sampling error and is The probability density function values obtaineq
Plantations 3 6,780.04 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
First monitoring report
Parameter
values
Parameter included in the Confid | Error sources quantified in the model (e.g. Probability distribution function Assumptions
model Area | ENC€ measurement error, model error, etc.)
interv
al
Deforestation
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Settlement| - - R
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Other Lang AR
2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Grasslandy - - R
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Annual Crd - - R
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsCoffee used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura| - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandOther used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Oilland used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandAfrican Palm used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to agrofores| ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
systems used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to ) ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Settlements used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Lands used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
3,839 3,762. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Lands Il to Grasslan R
.67 38 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual ) ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Crops used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Forest Land Il to Agriculturg

LandsCoffee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agriculturg _

LandOther

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agriculturg

LandsRubber

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Agricultui
LandsAfrican Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to agroforest|

systems

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Ill a Settlemen

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Other Lar

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

5,759 | 4,607. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest land Ill to Grassland R

.51 55 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Creps 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Annuals 2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land Ill to agriculturg) - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
land-coffee used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agricultur| - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsRubber used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands III t . . . . . . ) .

0 _est ands il to . Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained

Agricultural Landafrican - - R
Palm used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
agroforestry systems 2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land IV to Settlemer R

2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other | 1,919 | 2,660. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Lands .84 64 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to 3,839 | 3,762. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Grasslands .67 38 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual | 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Crops 2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Lands IV to
Agricultural Land€offee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Agricultur| -

LandOther

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Agricultur]

LandsRubber

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to
Agricultural Landafrican
Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to

agroforestry systems

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.
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Forest Land | to Settlement

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Other Land

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

1,919 2,660. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Grasslandg R
.84 64 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land | to Annual Crd - - o
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsCoffee used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura| ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandOther used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Oilland used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura| - ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandAfrican Palm used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to agrofores| _ ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
systems used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to ) ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Settlements used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Lands used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
1,919 2,660. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Lands Il to Grasslan R
.84 64 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Crops used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsCoffee used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandOther used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsRubber used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Agricultul _ ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsAfrican Palm used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to agroforest| ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
systems used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land Il a Settlemen| - - o
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest Land Ill to Other Lar - - A
used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
2,879 3,258. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Forest land Il to Grassland R
.75 46 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land Il to Crops
Annuals

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest land Ill to agricultura

land-coffee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.
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Forest Land Il to Agricultur| _

LandsRubber

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to
Agricultural Landafrican
Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to
agroforestry systems

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Settlemer

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to Other
Lands

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to 1,919 2,660. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Grasslands .84 64 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land IV to Annual Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Crops ) ) used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Lands IV to Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Agricultural Land€offee i i used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land IV to Agricultur Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandOther ) ) used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land IV to Agricultur Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
LandsRubber ) ) used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

FO@St Lands IV to - Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Agricultural Landafrican - - R

Palm used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Lands IV to 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
agroforestry systems 2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land | to Settlement

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Other Land

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Grasslandg

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Annual Crd

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultura|

LandsCoffee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultural

LandOther

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultura|

Oilland

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultural

LandAfrican Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands | to agroforesj

Error due to different sizes of forest stands

It comes from the sampling error and is

The probability density function values obtained

systems used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to ) ) Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Settlements used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Forest Lands Il to Other
Lands

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Wetlandg )

and Water Bodies

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Grasslan

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Annual
Crops

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agriculturg

LandsCoffee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agriculturg

LandOther

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agriculturg

LandsRubber

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Agricultuj

LandsAfrican Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to agroforest|

systems

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Ill a Settlemen

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Other Lar

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Wetlands

and Water Bodies

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest land Il to Grassland

1,919
.84

2,660.
64

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Crops
Annuals

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest land Il to agriculturgl

land-coffee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest land Ill to agricultura) -

land-other

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land Il to Agricultur| -

LandsRubber

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to
Agricultural Landafrican
Palm

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to
agroforestry systems

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Settlemel

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to Other
Lands

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to

Grasslands

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.
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Forest Lands IV a Wetlandg )

and Water Bodies

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Annual
Crops

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands IV to
Agricultural Land€offee

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Agricultur

LandOther

Error due to different sizes of forest stands
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land IV to Agricultur|

Error due to different sizes of forest stands

It comes from the sampling error and is

The probability density function values obtained

LandsRubber used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
For_est Lands IV to . 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Agricultural Landafrican R
Palm 2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
agroforestry systems ) ) used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

. 959.9 | 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Plantation to pasture e

2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Degradation
Forest Land | Primary A 23,991 9,397. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded 7.95 |25 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Primary To | 4,799 | 4,206. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Highly Degraded .59 28 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Degraded to | 3,839 | 3,762. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Very Degraded .67 38 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary A | 31,67 | 10,79 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded 7.29 | 2.80 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary To | 3,839 3,762. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Very Degraded .67 38 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Degraded to| 8,639 | 5,642. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Very Degraded .26 33 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill Primary A | 23,99 | 9,397. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded 7.95 |25 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary To | 3,839 | 3,762. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Very Degraded .67 38 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill Degraded tg 11,51 | 6,514. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Severely Degraded 9.01 |34 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary A | 46,07 | 13,00 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded 6.06 | 7.98 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary to | 9,599 | 5,947. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Very Degraded .18 27 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Degraded tq 8,639 | 5,642. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Severely Degraded .26 33 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Increases in carbon stocks

(Hectares)
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Forest Land | Highly 5,759 | 4,607. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Degraded .51 55 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Highly 9,599 | 5,947. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Primary .18 27 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Degraded to | 23,99 | 9,397. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Primary 7.95 |25 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly 19,19 | 8,407. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Degraded 8.36 |01 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly 12,47 6,780. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Primary 8.93 |04 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Degraded to| 71,99 | 16,24 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Primary 3.84 | 0.55 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly 30,71| 10,62 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Degraded 7.37 |8.49 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Highly 14,39 | 7,282. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Primary 8.77 |29 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Degraded tg 48,95 | 13,40 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Primary 5.81 | 6.54 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Highly 43,19 | 12,59 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Degraded 6.30 | 6.60 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Highly 21,11 8,816. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Degraded to Primary 8.19 |57 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Degraded td 90,23 | 18,16 | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Primary 2.28 |6.36 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
. . 959.9| 1,881. | Error due to different sizes of forest stands| It comes from the sampling error and is The probability density function values obtained
Plantations | conifers .
2 44 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Quantification of the uncertainty of the estimate of Emission Reductions

. : Crediting
Reporting Period Period
Total Emission T(_)ta_l
Reductions* Emission
Reductions*
A Median (TonCg 7,959,303 7,959,303
B Upper bound 90% GPercentile 0.95§TonCQ) 11,435,996 11,435,996
C Lower bound 90% GPercentile 0.05{TonCQ) 4,511,918 4,511,918
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D Half Width Confidence Interval at 90% ¢BC / 2) (TonC¢) 3,462,039 3,462,039

Relative margin (D / A) 43% 43%
F Uncertainty discount 8% 8%

TheMontecarlomodel can be accessed through the following link:
https://drive.google.com/drive/folders/1BaUk CGtA1LJffUdGT8FIrjkzulW2GWb?usp=drive_link

¢CKS {AY2+2A2 9EOSf VY2RdzZ S 461 & dzASR (2 LISNF2NY G(KAA& Olafle®dsentddn tBeyfoltowihg/ K S
document:Archivo_Incertidumbres_Para_MonteCarlo_20may02025_actualizakbx

***Guatemala proposes to use the maximum discount for the uncertainty buffer of 15% for the following reasons:

1. within the process of creating the emission factors, especially the forest carbon content it is not clear what quadityproness was used during the

information gathering process for each of the plots where the field information (forest inventay)collected. This is the reason for the NO mark in QA/QC.

This lack of information is due to the fact that in the absence of data from a complete and nationally implemented natestahfentory, forest inventory

data from various sources were usedg¢luding forest inventory sites from forest concessions, research data, and partial data from the first national forest

inventory.

2. Since the country does not yet have the main information to obtain the conservation status of forests (primary, degraded aledjraded), the best

available information was used, in this case the grid of points to obtain statistical information @naarbtent associated with canopy cover in order to model

the emission factors in the Monte Carlo model and the Sensitivity analysis.

3. It has not been possible to propagate all the errors in the Monte Carlo uncertainty, because the EFs are associatedheithstrai@ map that reports
carbon above and below ground in a combined form and during the process the conversion of bionab®mois done without reporting separately the
carbon fraction. Therefore, neither the steroot error nor the carbon fraction error has been propagated.

4. An additional 10% error has been propagated in the forest carbon due to the fact that the errors of the allometric modelsrums# be propagated.

5.3 Sensitivity analysis and identification of aredsr improvementof Monitoring, reporting, and verification system.

The Sensit module of the SimVoi program was used to perform the sensitivity analysis, and the results are $ablens:
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The sensitivity analysis thaBelements of the reduction calculation contribudd.68% of the uncertainty of the reductions. Of these elements, the removals
factors from forest degradation recovery contributd.33%, while the remainin9.71% come from degradation emission factddeforestation contributes
0.62% to the uncertainty of emission reductioiifiesepercentages are from the baseline information as well as from the first reporting period.

Tablel3. Senility analysis of emission reductions

Corresponding Input Value Output Value Percent
Input Variable . ) ) )

Low Output Base Case| High Output Low Base High Swing Swing"2
PM-FERDEG-orest Lands IV Degraded to Primary - 8.8 - 213 - 33.7| 7,114,616.2] 8,144,297.2| 9,173,978.3 2,059,362.1 | 24.50%
PM-FERDEG-orest Lands Il Degraded to Primary - 141 - 29.0| - 44.0| 7,159,631.1] 8,144,297.2| 9,128,963.4 1,969,332.3 | 22.41%
PM-FEDEGForest Lands IV Primary to Degraded 33.4 20.8 8.3| 7,613,040.4] 8,144,297.2| 8,675,554.1] 1,062,513.7 | 6.52%
PM-FERDEG-orest Lands Il Degraded to Primary - 128 | - 244 - 36.0| 7,623,582.7| 8,144,297.2| 8,665,011.8 1,041,429.1 | 6.27%
PM-FERDEG-orest Land IV Highly Degraded to Degraded - 28| - 15.2 | - 27.5| 7,654,267.7| 8,144,297.2| 8,634,326.8 980,059.1 | 5.55%
PM-FEDEGForest Lands Il Primary A Degraded 41.4 26.5 11.6 | 7,711,553.3| 8,144,297.2| 8,577,041.2 865,487.8 | 4.33%
PM-FERDEG-orest Land Il Heavily Degraded to Degraded - 03] - 14.2 | - 28.0 | 7,754,332.4] 8,144,297.2| 8,534,262.1] 779,929.7 | 3.51%
NRFEDEGForest Land IV Primary to Degraded 14.2 21.9 39.3| 7,920,149.1] 8,144,297.2| 8,647,350.9 727,201.8 | 3.06%
PM-FEDEGForest Land | Primary A Degraded 40.8 25.3 9.9| 7,804,468.3] 8,144,297.2| 8,484,126.1] 679,657.8 | 2.67%
PM-FERDEG-orest Land | Degraded to Primary - 104 | - 258 - 41.2| 7,805,613.3] 8,144,297.2| 8,482,981.1 677,367.8 | 2.65%
NRFEDEGForest Lands Il Primary A Degraded 19.0 27.8 48.8 | 7,968,779.8| 8,144,297.2] 8,565,276.2 596,496.4 | 2.06%
NRFERDEG-orest Lands IV Degraded to Primary - 391 | - 21.2 - 14.2 | 7,752,217.0| 8,144,297.2| 8,297,942.4 545,725.4 | 1.72%
PM-FEDEGForest Land Ill Primary A Degraded 29.7 18.1 6.6 | 7,890,497.7| 8,144,297.2| 8,398,096.8 507,599.1 | 1.49%
PM-FERDEG-orest Lands Il Very Degraded to Degraded - 1.7 | - 15.9 ] - 30.0| 7,894,758.5| 8,144,297.2| 8,393,836.0| 499,077.5 | 1.44%
NRFERDEG-orest Lands |l Degraded to Primary - 48.9 | - 26.2 | - 19.0 | 7,798,268.4] 8,144,297.2| 8,253,276.6 455,008.2 | 1.20%
PM-FERDEG-orest Land IV Heavily Degraded to Primary - 235 - 348 - 46.1 | 7,924,980.6| 8,144,297.2| 8,363,613.8| 438,633.2 | 1.11%
NRFERDEG-orest Lands Il Degraded to Primary - 39.2 | - 23.0] - 16.0 | 7,875,774.1 8,144,297.2| 8,259,113.2 383,339.1 | 0.85%
NRFEDEFPrimaryForest Land 1V to Grasslands 67.9 74.4 85.8 | 8,025,030.9| 8,144,297.2| 8,353,101.6 328,070.7 | 0.62%
PM-FERDEG-orest Land Il Heavily Degraded to Primary - 381 - 524 - 66.6 | 7,981,159.7| 8,144,297.2| 8,307,434.8 326,275.1 | 0.62%
NRFEDEGForest Lands Ill Primary A Degraded 16.4 19.4 39.5| 8,102,762.8| 8,144,297.2| 8,417,950.7 315,187.9 | 0.57%
NRFERDEG-orest Lands | Degraded to Primary - 49.7 | - 28.3] - 18.9 | 7,933,861.4] 8,144,297.2| 8,237,087.4 303,226.0 | 0.53%
PM-FERDEG-orest Land Il Heavily Degraded to Primary - 28.7 | - 39.9 - 51.2 | 7,995,858.3| 8,144,297.2| 8,292,736.2 296,877.9 | 0.51%
PM-FEDEGForest Land Il Degraded to Very Degraded 29.1 15.1 1.1| 7,996,946.4] 8,144,297.2| 8,291,648.1] 294,701.7 | 0.50%
NRFEDEGForest Land IV Degraded to Very Degraded 4.0 16.2 29.4| 8,007,874.4] 8,144,297.2| 8,290,835.1 282,960.7 | 0.46%
NRFEDEFPrimaryForest Land 11l to Grasslands 73.2 77.1 87.4| 8,070,415.6| 8,144,297.2| 8,341,320.4 270,904.8 | 0.42%
NRFEDEGForest Land | Primary A Degraded 19.1 28.2 49.9| 8,069,137.6| 8,144,297.2| 8,324,316.0 255,178.4 | 0.38%
PM-FERDEG-orest Land | Heavily Degraded to Primary - 36.1 | - 495 - 62.9 | 8,026,207.6| 8,144,297.2| 8,262,386.9 236,179.3 | 0.32%
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Corresponding Input Value Output Value Percent
Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
PM-FEDEGForest Land Il Degraded to Very Degraded 34.9 20.7 6.4 | 8,031,428.2 8,144,297.2| 8,257,166.3 225,738.1 | 0.29%
NRFEDEGForest Land Il Primary A Very Degraded 40.9 47.6 69.3 | 8,095,188.3| 8,144,297.2| 8,302,292.7| 207,104.3 | 0.25%
PM-FEDEGForest Land IV Degraded to Very Degraded 24.6 11.9 0.8| 8,043,522.8| 8,144,297.2| 8,245,071.7| 201,548.9 | 0.23%
PM-FEDEGForest Land IV Primary to Very Degraded 52.8 415 30.2 | 8,045,045.1] 8,144,297.2| 8,243,549.4 198,504.3 | 0.23%
NRFEDEGForest Land IV Primary To Very Degraded 32.3 40.8 54.8 | 8,076,346.2| 8,144,297.2| 8,255,501.7| 179,155.5 | 0.19%
NRFEDEGForest Land Il Degraded to Very Degraded 3.3 16.7 31.2| 8,059,259.8| 8,144,297.2| 8,236,577.3 177,317.5 | 0.18%
NRFEDEFPrimaryForest Lands Il to Grasslands 88.0 96.7 110.2 8,077,662.5 8,144,297.2| 8,247,084.1] 169,421.7 | 0.17%
NRFERDEG-orest Land IV Heavily Degraded to Degraded 29.3 13.2 45| 8,042,322.1] 8,144,297.2] 8,199,571.9 157,249.8 | 0.14%
PM-FEDEFPrimaryForest Land Il to Grasslands 110.2 95.8 88.0| 8,043,187.6| 8,144,297.2| 8,199,620.3 156,432.7 | 0.14%
PM-FERDEG-orest Land | Very Degraded to Degraded 1.3 12.9 27.2| 8,069,111.7| 8,144,297.2| 8,219,482.8 150,371.1 | 0.13%
PM-FEDEFPrimaryForest Land Ill to Grasslands 77.6 70.5 63.4 | 8,069,256.6| 8,144,297.2| 8,219,337.9 150,081.2 | 0.13%
NRFEDEFDegradedForest Land Il to Grasslands 41.7 51.3 63.4 | 8,083,741.0] 8,144,297.2| 8,221,064.7 137,323.6 | 0.11%
NRFERDEG-orest Land Il Highly Degraded to Degraded 355 16.1 7.2| 8,051,531.1 8,144,297.2| 8,186,660.4| 135,129.3 | 0.11%
PM-FEDEFPrimaryForest Land IV to Grasslands 85.8 68.5 67.9 | 8,023,108.2| 8,144,297.2| 8,148,453.8 125,345.6 | 0.09%
PM-FEDEGForest Land | Primary to Very Degraded 70.1 56.8 43.6 | 8,086,110.8| 8,144,297.2] 8,202,483.7| 116,372.9 | 0.08%
PM-FEDEFDegradedForest Land Ill to Grasslands 63.4 51.3 41.7 | 8,080,810.1] 8,144,297.2] 8,194,926.0 114,115.9 | 0.08%
NRFEDEGForest Land Il Primary To Very Degraded 34.1 44.4 56.5| 8,095,194.9] 8,144,297.2| 8,201,910.1 106,715.2 | 0.07%
PM-FEDEGForest Land | Degraded to Very Degraded 34.7 20.5 6.2 | 8,094,301.6| 8,144,297.2| 8,194,292.9 99,991.3 | 0.06%
PM-FEDEGForest Land Il Primary to Very Degraded 74.4 60.3 46.1 | 8,094,412.1] 8,144,297.2| 8,194,182.4 99,770.2 | 0.06%
PM-FEDEFDegradedForest Lands IV to agroforestry systems 58.5 334 49| 8,100,147.2| 8,144,297.2| 8,194,497.9 94,350.7 | 0.05%
NRFEDEGForest Land | Primary A Very Degraded 33.4 46.6 59.8 | 8,098,084.2 8,144,297.2| 8,190,510.3 92,426.1 | 0.05%
NRFEDEFDegradedForest Lands IV to Grasslands 39.8 46.1 60.4 | 8,116,449.2| 8,144,297.2| 8,208,079.8 91,630.6 | 0.05%
PM-FEDEFPrimaryForest Lands Ill to agroforestry systems 84.9 67.0 33.8| 8,112,804.5 8,144,297.2| 8,202,658.3 89,853.8 | 0.05%
NRDADEFDEFRPIantation to pastures Il 77.3 3,839.7 7,602.1 8,099,576.1| 8,144,297.2] 8,189,018.4 89,442.2 | 0.05%
NRFERDEG-orest Land Il Highly Degraded to Degraded 31.3 10.8 3.6| 8,079,232.4] 8,144,297.2| 8,167,220.9 87,988.5 | 0.04%
NRFERDEG-orest Land IV Heavily Degraded to Primary 55.1 41.0 32.4| 8,090,565.7| 8,144,297.2| 8,176,939.1] 86,373.5 | 0.04%
PM-FEDEFDegradedForest Lands | to Grasslands 78.6 68.6 54.2| 8,109,036.0f 8,144,297.2| 8,195,119.8 86,083.8 | 0.04%
NRFEDEGForest Land Il Degraded to Very Degraded 6.8 15.0 35.3| 8,120,767.4] 8,144,297.2| 8,202,261.3 81,493.9 | 0.04%
PM-FEDEFDegradedForest Lands Il to Grasslands 76.6 60.9 53.5| 8,089,245.3| 8,144,297.2| 8,170,476.7 81,231.3 | 0.04%
PM-FEDEGForest Land Ill Primary to Very Degraded 48.6 375 26.3 | 8,104,883.7| 8,144,297.2| 8,183,710.7 78,827.0 | 0.04%
NRFERDEG-orest Land |l Heavily Degraded to Primary 56.5 40.2 34.0( 8,087,559.5 8,144,297.2| 8,166,155.3 78,595.8 | 0.04%
NRDA-DEFDEFPIantation to coffee crops 9215 959.9 2,841.4 | 8,105,596.5 8,144,297.2] 8,182,997.9 77,401.4 | 0.03%
PM-FEDEFDegradedForest Lands IV to Grasslands 60.4 48.5 39.8 | 8,102,227.7| 8,144,297.2| 8,174,746.8 72,519.1 | 0.03%
NRDA-DEFDEFPIantation to pastures Il 9215 959.9 2,841.4 | 8,108,136.8| 8,144,297.2| 8,180,457.7| 72,320.8 | 0.03%
NRFEPLANTConifer Plantations | 8.6 3.2 2.1| 8,110,491.6| 8,144,297.2| 8,178,102.9 67,611.3 | 0.03%
NRFEDEFPrimaryForest Lands 1V to agroforestry systems 29.6 60.2 82.2 | 8,105,425.9| 8,144,297.2| 8,172,328.6 66,902.8 | 0.03%
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Corresponding Input Value Output Value Percent
Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
NRFEDEFDEFPlantation to pastures IlI 13.4 35.9 65.9 | 8,115,684.1 8,144,297.2| 8,182,434.4 66,750.3 | 0.03%
NRFEPLAN7Plantation establishments 9.5 1.8 6.0 8,112,214.3] 8,144,297.2| 8,176,380.2 64,165.9 | 0.02%
NRFERDEG-orest Land Il Heavily Degraded to Primary 69.5 54.4 409 | 8,110,756.9| 8,144,297.2| 8,174,181.7| 63,424.8 | 0.02%
PM-FEDEFVery Degradedrorest Land Ill to Grasslands 42.1 33.3 245| 8,113,307.9| 8,144,297.2| 8,175,286.6 61,978.7 | 0.02%
PM-FEDEFPrimaryForest Land IV to Other Lands 91.5 83.6 75.8 | 8,116,741.2| 8,144,297.2| 8,171,853.3 55,112.1 | 0.02%
NRFEDEGForest Land | Degraded to Very Degraded 11.6 13.6 40.0 | 8,140,429.0| 8,144,297.2| 8,194,575.9 54,146.9 | 0.02%
PM-FEDEFPIlantationPlantations to pastures 95.0 80.4 65.7 | 8,118,487.7| 8,144,297.2| 8,170,106.8| 51,619.1 | 0.02%
NRFEDEFPrimaryForest Lands | to agroforestry systems 53.1 87.5 107.1| 8,111,443.7| 8,144,297.2| 8,162,931.8| 51,488.1 | 0.02%
NRFEDEFDegradedForest Lands Il to Grasslands 53.5 61.5 76.6 | 8,126,414.3| 8,144,297.2| 8,177,733.7 51,319.4 | 0.02%
NRDA-DEFDEFPIlantation to Grasslands IV 740.8 1,919.8 4,580.5 8,119,175.5 8,144,297.2] 8,169,419.0 50,243.5 | 0.01%
NRFERDEG-orest Land | Heavily Degraded to Primary 61.9 46.5 31.1| 8,119,843.5| 8,144,297.2| 8,168,751.0 48,907.4 | 0.01%
NRFEDEFPrimaryForest Land 1V to Crogmnuals 70.5 78.9 87.2| 8,120,289.5 8,144,297.2| 8,167,889.8 47,600.3 | 0.01%
NRFEDEFDegradedForest Land 1V to Crogsnuals 42.1 47.9 62.1| 8,131,577.8| 8,144,297.2| 8,175,857.7 44,279.9 | 0.01%
NRDA-DEFDEFPIanting to annual crops IV 921.5 959.9 2,841.4 | 8,125,268.8| 8,144,297.2| 8,163,325.7| 38,056.9 | 0.01%
PM-FEPLANTConifer Plantations | 2.0 3.2 8.6| 8,125,711.8] 8,144,297.2| 8,163,025.6| 37,313.7 | 0.01%
PM-FEDEFPrimaryForest Land | to Other Lands 118.1 107.6 97.2| 8,125,974.3| 8,144,297.2| 8,162,633.9 36,659.6 | 0.01%
NRFERDEG-orest Land | Very Degraded to Degraded 40.0 28.0 11.5| 8,129,005.2| 8,144,297.2| 8,165,195.6 36,190.4 | 0.01%
NRFEDEFDegradedForest Lands Il to agroforestry systems 16.9 51.8 71.4| 8,122,089.9| 8,144,297.2| 8,156,748.1] 34,658.2 | 0.01%
NRFEDEFDegradedForest Lands Il to agroforestry systems 4.9 45.3 58.5| 8,118,623.1| 8,144,297.2] 8,152,684.7| 34,061.6 | 0.01%
NRFEDEFGrassland Planting IV 13.9 28.5 65.9 | 8,134,979.7| 8,144,297.2| 8,168,058.6 33,078.9 | 0.01%
PM-FEDEFPrimaryForest Land IV to Crogsnuals 70.5 62.2 53.9| 8,129,646.9| 8,144,297.2| 8,158,947.5 29,300.6 | 0.00%
NRFEDEFPrimaryForest Land | to Grasslands 89.7 100.9 112.3 | 8,130,073.0] 8,144,297.2| 8,158,716.1 28,643.1 | 0.00%
NRFEDEFDegradedrorest Land Il to Cropgsnnuals 56.0 64.0 78.1| 8,134,064.7| 8,144,297.2| 8,162,166.6| 28,101.9 | 0.00%
PM-FEDEFVery degraded-orest Land IV to agricultural lardrican palm 41.3 33.3 25.4| 8,130,285.0 8,144,297.2| 8,158,309.5 28,024.5 | 0.00%
NRFEDEFVery Degradedrorest Land IV to Grasslands 24.6 30.7 42.2| 8,134,580.1 8,144,297.2| 8,162,548.8 27,968.7 | 0.00%
PM-FEDEFPrimaryForest Lands IV to Settlements 91.5 83.6 75.8| 8,130,519.2| 8,144,297.2| 8,158,075.3 27,556.0 | 0.00%
NRFEDEFPrimaryForest Lands 1V to Agricultural Lapfsican Palm 73.2 76.8 89.0 | 8,138,621.3| 8,144,297.2| 8,163,614.7| 24,993.4 | 0.00%
PM-FEDEFPrimaryForest Land Ill to Crogsnnuals 71.4 65.0 58.5| 8,132,931.4] 8,144,297.2| 8,155,663.0| 22,731.6 | 0.00%
NRFEDEFPrimaryForest Land 11l to Crogsnnuals 75.9 775 88.8 | 8,141,758.5 8,144,297.2| 8,162,274.4] 20,515.9 | 0.00%
NRFEDEFPrimaryForest Land | to Agricultural Laather 92.1 102.9 113.5| 8,133,989.7| 8,144,297.2| 8,154,386.4| 20,396.7 | 0.00%
NRFEDEFPrimaryForest Land Il to Crogsnnuals 90.3 101.0 111.7 8,134,065.2| 8,144,297.2] 8,154,440.4 20,375.2 | 0.00%
NRFEDEFDegradedForest Land 11l to Crogsnnuals 44.2 53.4 65.0 | 8,135591.0 8,144,297.2| 8,155,351.2 19,760.2 | 0.00%
NRFEDEFDegradedForest Lands 1V to Agricultural Lanfsican Palm 44.8 45.6 64.0 | 8,143,567.0 8,144,297.2| 8,161,836.8| 18,269.8 | 0.00%
NRFEDEFDegradedForest Lands | to Agroforestry Systems 17.8 48.8 72.8 | 8,134,462.1 8,144,297.2| 8,151,922.9 17,460.8 | 0.00%
NRFEDEFPrimaryForest Lands Il to agroforestry systems 51.0 85.6 105.1 | 8,133,304.6| 8,144,297.2| 8,150,482.0 17,177.3 | 0.00%
NRFEDEFPrimaryForest Lands 11l to agroforestry systems 33.8 67.0 84.9| 8,133,762.8/ 8,144,297.2| 8,149,981.8 16,219.1 | 0.00%
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Corresponding Input Value

Output Value

Percent

Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
NRFEDEFDegradedForest Lands | to Grasslands 54.2 60.0 78.6 | 8,140,594.4| 8,144,297.2| 8,156,133.0 15,538.6 | 0.00%
NRFEDEFPrimaryForest Lands IV to Other Lands 75.7 78.1 91.3| 8,142,036.0 8,144,297.2| 8,156,958.0 14,922.0 | 0.00%
NRFEDEFPrimaryForest Land | to CropSnnuals 92.1 100.8 113.5| 8,138,793.3] 8,144,297.2| 8,152,391.]] 13,597.8 | 0.00%
NRFEDEFPrimaryForest Land 1l to Agricultural Laf@ther 90.3 101.0 111.7 8,137,475.9| 8,144,297.2| 8,151,059.3| 13,583.5 | 0.00%
NRFEDEFPrimaryForest Land | to Agricultural Lafilibber 94.2 103.3 115.1 | 8,138,493.6| 8,144,297.2| 8,151,762.6 13,269.0 | 0.00%
NRFEDEFPrimaryForest Land Il to Agricultural Laflibber 92.4 95.1 113.0 | 8,142,598.4| 8,144,297.2| 8,155,670.1] 13,071.7 | 0.00%
NRFEDEFPrimaryForest Lands | a Settlements 80.0 90.4 118.1 8,140,987.2| 8,144,297.2| 8,153,075.5 12,088.3 | 0.00%
NRFEDEFPrimaryForest Land 1V to Agricultural LaGdffee 70.5 81.0 87.2| 8,137,659.8| 8,144,297.2| 8,148,237.6| 10,577.8 | 0.00%
NRFEDEFDEFPIantation to pastures Il 36.6 58.1 65.9 | 8,137,474.8| 8,144,297.2| 8,146,792.3 9,317.5 | 0.00%
NRFEDEFPIanting to annual crops IV 15.9 30.6 45.2| 8,139,638.5 8,144,297.2| 8,148,956.0 9,317.5 | 0.00%
NRFEDEFPIantation to coffee crops 36.6 62.2 65.9 | 8,136,178.7| 8,144,297.2| 8,145,496.2 9,317.5 | 0.00%
NRFEDEFVery Degradedrorest Land IV to Agricultural La@dher 17.0 25.4 43.9| 8,141,619.2| 8,144,297.2] 8,150,176.5 8,557.3 | 0.00%
NRFEDEFPrimaryForest Land Il to Agricultural Lasdrican Palm 96.7 102.3 107.8 | 8,140,777.5| 8,144,297.2| 8,147,816.9 7,039.4 | 0.00%
NRFEDEFDegradedForest Lands | to Agricultural Lar@thers 56.0 59.9 78.1| 8,143,057.1] 8,144,297.2| 8,150,082.6| 7,025.5 | 0.00%
NRFEDEFVery Degradedrorest Lands Il to Grasslands 33.6 48.3 54.6 | 8,139,642.6| 8,144,297.2| 8,146,299.2 6,656.7 | 0.00%
NRFEDEFPrimaryForest Land | to Other Lands 97.2 107.6 118.1 | 8,140,987.4| 8,144,297.2| 8,147,604.6| 6,617.3 | 0.00%
NRFEDEFVery degradedrorest Lands Ill to agroforestry systems 7.9 18.2 28.5| 8,141,019.8| 8,144,297.2| 8,147,574.7 6,554.9 | 0.00%
NRFEDEFPrimaryForest Land Il to Other Lands 95.4 105.7 116.0 | 8,141,018.1] 8,144,297.2| 8,147,541.6| 6,523.5 | 0.00%
NRFEDEFVery degraded-orest Land | to Agricultural Lastbffee 36.1 49.0 56.2 | 8,140,178.4| 8,144,297.2| 8,146,568.2 6,389.8 | 0.00%
NRFEDEFVery Degradedrorest Land Il to Cropsnnuals 36.1 50.3 56.2 | 8,139,775.2| 8,144,297.2| 8,146,165.0 6,389.8 | 0.00%
NRFEDEFVery Degradedrorest Land Il to Settlements 41.2 41.8 60.5| 8,144,096.8/ 8,144,297.2| 8,150,235.5 6,138.7 | 0.00%
NRFEDEFDegradedForest Lands IV to Settlements 47.3 50.2 66.4 | 8,143,387.6| 8,144,297.2| 8,149,437.5 6,050.0 | 0.00%
NRFEDEFVery degraded-orest Lands Il to Wetlands and Water Bodies| 325 38.3 51.3| 8,142,435.2| 8,144,297.2| 8,148,428.0| 5,992.9 | 0.00%
NRFEDEFVery degraded-orest land | to cropannuals 33.9 47.0 51.5| 8,140,132.3] 8,144,297.2| 8,145,740.6| 5,608.3 | 0.00%
NRFEDEFVery Degradedrorest Land IV to Crogsnuals 27.1 38.8 43.9 | 8,140,569.9| 8,144,297.2| 8,145,926.0 5,356.1 | 0.00%
NRFEDEFPrimaryForest Land 1V to Agricultural La@dher 70.5 78.9 87.2 | 8,141,629.7| 8,144,297.2| 8,146,918.6 5,288.9 | 0.00%
NRFEDEFVery degraded-orest Land IV to agricultural la#drican palm 29.8 40.0 45.7 | 8,141,050.8| 8,144,297.2| 8,146,109.4 5,058.6 | 0.00%
NRFEDEFPrimaryForest Land 1V to Agricultural LaRdibber 72.7 79.3 88.4 | 8,142,180.1| 8,144,297.2| 8,147,177.3 4,997.2 | 0.00%
NRFEDEGDegraded plantations 20.5 28.2 35.9| 8,141,851.2 8,144,297.2| 8,146,743.2 4,892.0 | 0.00%
NRFEDEFPrimaryForest Land Il a Settlements 814 87.1 92.8 | 8,142,490.5 8,144,297.2| 8,146,112.1 3,621.6 | 0.00%
NRDA-DEFPrimaryForest Lands | to Settlements 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land | to Other Lands 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land | to Grasslands 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land | A Crogsnuals 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land | to Agricultural Las@ther 378.7 2,879.8 6,138.2 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land | to Agricultural Laflbber 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
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Corresponding Input Value Output Value Percent
Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
NRDADEFPrimaryForest Lands | to agroforestry systems 378.7 2,879.8 6,138.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land Il to Other Lands 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2] 8,144,297.2 -| 0.00%
NRDADEFPrimaryForest Land Il to Grasslands 13,830.2 23,038.0 32,245.8 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land Il to CropSnnuals 378.7 2,879.8 6,138.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFPrimaryForest Land Il to Agricultural La@ther 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land Il to Agricultural Laflibber 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFPrimaryForest Land Il to Agricultural La#drican Palm 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Lands Il to agroforestry systems 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land Il a Settlements 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land Ill to Grasslands 43,059.4 57,595.1 72,130.7 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land Ill to Cropsnnuals 593.3 4,799.6 9,005.9 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Lands Il to agroforestry systems 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Other Lands 378.7 2,879.8 6,138.2 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Lands IV to Grasslands 41,382.6 55,675.2 69,967.8 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Crogsinuals 2,996.9 8,639.3 14,281.6 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Agricultural LaGaffee 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Agricultural La@dher 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Agricultural LaRdibber 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Land IV to Agricultural LaAdrican Palm 593.3 4,799.6 9,005.9 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFPrimaryForest Lands IV to agroforestry systems 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFDegradedForest Lands | to Grasslands 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFDegradedForest Land | to Agricultural La@ther 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFDegradedForest Lands | to Agroforestry Systems 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFDegradedForest Lands Il to Grasslands 1,742.9 6,719.4 11,695.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDADEFDegradedForest Land Il to Annuélrops 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFDegradedForest Lands Il to agroforestry systems 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFDegradedForest Land Il to Grasslands 10,791.4 19,198.4 27,605.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFDegradedForest Land Il to Crogsnnuals 378.7 2,879.8 6,138.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFDegradedForest Lands Ill to agroforestry systems 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2) -| 0.00%
NRDA-DEFDegradedForest Lands IV to Settlements 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFDegradedForest Land IV to Grasslands 6,403.2 13,438.9 20,4745 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEFDegradedForest Land IV to Crogsnuals 1,742.9 6,719.4 11,695.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-DEFDegradedForest Lands IV to Agricultural Lasfsican Palm 378.7 2,879.8 6,138.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery degraded-orest land | to annual crops 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery Degradedrorest Land | to Agricultural Laxtbffee 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDADEFVery Degradedrorest Lands Il to Grasslands 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2] 8,144,297.2 - | 0.00%
95

Official Use Only



Corresponding Input Value Output Value Percent
Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
NRDADEFVery Degradedrorest Land Il to Annu&lrops - 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery Degradedrorest Land Il to Settlements - 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2] 8,144,297.2 -| 0.00%
NRDADEFVery degraded-orest Lands Il to Wetlands and Water Bodied - 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery degraded-orest Lands Il to agroforestry systems - 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery Degradedrorest Land IV to Grasslands 593.3 4,799.6 9,005.9 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery Degradedrorest Land IV to Crogsnuals - 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDADEFVery Degradedrorest Land IV to Agricultural Ladher - 921.5 959.9 2,841.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEFVery degraded-orest Land IV to Agricultural LaAdrican Palm| - 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land | Primary A Degraded 15,374.9 24,957.9 34,540.8 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land | Primary A Very Degraded 4,321.8 10,559.1 16,796.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land | Degraded to Very Degraded 1,152.0 5,759.5 10,367.1 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land Il Primary A Degraded 45,582.2 60,474.8 75,367.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land Il Primary To Very Degraded 13,063.8 22,078.1 31,092.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land Il Degraded to Very Degraded 2,996.9 8,639.3 14,281.6 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Lands Il Primary to Degraded 28,961.9 41,276.5 53,591.0 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land Il Primary A Very Degraded 7,116.5 14,398.8 21,681.1 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land Ill Degraded to Very Degraded 10,791.4 19,198.4 27,605.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Lands IV Primary to Degraded 69,476.0 87,352.5 105,229.0 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDA-DEGForest Land IV Primary A Very Degraded 14,600.7 23,997.9 33,395.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEGForest Land IV Degraded to Very Degraded 22,483.1 33,597.1 44,711.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDADEGDegraded plantations - 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land | Highly Degraded to Degraded 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land | Heavily Degraded to Primary 593.3 4,799.6 9,005.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDARDEG-orest Land | Degraded to Primary 19,295.9 29,757.5 40,219.0 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDARDEG-orest Lands Il Very Degraded to Degraded 7,116.5 14,398.8 21,681.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land Il Heavily Degraded to Primary 1,742.9 6,719.4 11,695.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDARDEG-orest Lands Il Degraded to Primary 33,068.1 46,076.1 59,084.0 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDARDEG-orest Land Il Heavily Degraded to Degraded 3,651.9 9,599.2 15,546.5 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land Il Heavily Degraded to Primary 4,321.8 10,559.1 16,796.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land Il Degraded to Primary 36,379.0 49,915.7 63,452.5 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land IV Heavily Degraded to Degraded 10,7914 19,198.4 27,605.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
NRDARDEG-orest Land 1V Heavily Degraded to Primary 5,004.7 11,519.0 18,033.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDARDEG-orest Land IV Degraded to Primary 50,652.8 66,234.3 81,815.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-PLANTConifer Plantations | 10,791.4 19,198.4 27,605.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
NRDA-PLANTPlantation establishments 5,698.9 12,478.9 19,259.0 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEFPrimaryForest Land | to Other Land - 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2] 8,144,297.2 - | 0.00%
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Corresponding Input Value Output Value Percent
Input Variable . . . .

Low Output Base Case| High Output Low Base High Swing Swing”2
PM-DA-DEFPrimaryForest Land Il to Grasslands 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEFPrimaryForest Land Il to Grasslands 1,152.0 5,759.5 10,367.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFPrimaryForest Land Il to Crogdnnuals 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DA-DEFPrimaryForest Lands Il to agroforestry systems 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFPrimaryForest Land IV to Settlements 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEFPrimaryForest Land 1V to Other Lands 740.8 1,919.8 4,580.5 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEFPrimaryForest Land IV to Grasslands 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEFPrimaryForest Land IV to Cropsnuals 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFDegradedForest Lands | to Grasslands 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFDegradedForest Lands Il to Grasslands 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFDegradedForest Land Il to Grasslands 378.7 2,879.8 6,138.2 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFDegradedForest Lands IV to Grasslands 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFDegradedForest Lands IV to agroforestry systems 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEFVery Degradedrorest Land Ill to Grasslands 740.8 1,919.8 4,580.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEFVery Degradedrorest Land IV to Agricultural LaAdrican Palm| 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-DEFPlantationPlantations to pastures 921.5 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land | Primary A Degraded 14,600.7 23,997.9 33,395.2 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land | Primary to Very Degraded 593.3 4,799.6 9,005.9 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land | Degraded to Very Degraded 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land Degradation Il Primary to Degraded 20,884.5 31,677.3 42,470.1 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEGForest Land Degradation Il Primary A Very Degraded 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land Degradation || Degraded to Very Degraded 2,996.9 8,639.3 14,281.6 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land Degradation Il Primary to Degraded 14,600.7 23,997.9 33,395.2 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEGForest Land Degradation Il Primary A Very Degraded 77.3 3,839.7 7,602.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DADEGForest Land Degradation Il Degraded to Very Degraded 5,004.7 11,519.0 18,033.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEGForest Land Degradation IV Primary to Degraded 33,068.1 46,076.1 59,084.0 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DADEGForest Land Degradation IV Primary to Very Degraded 3,651.9 9,599.2 15,546.5 | 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DA-DEGForest Land Degradation IV Degraded to Very Degraded 2,996.9 8,639.3 14,281.6 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DARDEG-orest Land | Very Degraded to Degraded 1,152.0 5,759.5 10,367.1 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DARDEG-orest Land | Heavily Degraded to Primary 3,651.9 9,599.2 15,546.5 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-RDEG-orest Lands | Degraded to Primary 14,600.7 23,997.9 33,395.2 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DARDEG-orest Land Il Highly Degraded to Degraded 10,791.4 19,198.4 27,605.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DA-RDEG-orest Land Il Heavily Degraded to Primary 5,698.9 12,478.9 19,259.0 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DARDEG-orest Lands Il Degraded to Primary 55,753.3 71,993.8 88,234.4 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DA-RDEG-orest Land Il Highly Degraded to Degraded 20,088.9 30,717.4 41,345.9 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DARDEG-orest Land Il Heavily Degraded to Primary 7,116.5 14,398.8 21,681.1 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
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Corresponding Input Value Output Value Percent
Input Variable . . . .
Low Output Base Case| High Output Low Base High Swing Swing”2
PM-DA-RDEG-orest Lands Il Degraded to Primary 35,549.3 48,955.8 62,362.4 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DARDEG-orest Land IV Heavily Degraded to Degraded 30,599.7 43,196.3 55,792.9 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DARDEG-orest Land IV Heavily Degraded to Primary 12,301.6 21,118.2 29,934.8 8,144,297.2| 8,144,297.2| 8,144,297.2 - | 0.00%
PM-DARDEG-orest Land IV Degraded to Primary 72,065.9 90,232.3 108,398.6 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%
PM-DA-PLANTConifer Plantations | 9215 959.9 2,841.4 | 8,144,297.2| 8,144,297.2| 8,144,297.2 -| 0.00%

To access the table and data used in the sensitivity analysis, click on the following link:
https://drive.google.com/drive/folders/1BaUk _CGtA1LIffUdGT8FIrkzulW2GWb?usp=drive_link
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6 TRANSFER @WNERSHIP OF EMISSION REDUCTIONS

6.1 Ability to transfer ownership of emission reductions

The Framework Law of Climate Change013, in its Article 22stipulates thatthe rights, ownership, and
negotiation of carbon emission reductions units or other greenhouse gases (as well as certificates) shall belong
to the legal owners of the projects that generate greenhouse gas emission removals or reductions. For this
purpose,these owners must register in the Registiff Greenhouse Gas Emission Reduction or Removal
Projects("the Registry") of the Ministry of Environment and Natural Resources (MARN). Furthermore, the
same article establishes that the legal owners of projecty tma individuals or legal entities, or the State,
provided they are owners or legal possessors of the lands or property where the projects are carried out.

Subsequentlyin April 2020, the Congress of the Republic of Guatemala, through the approval of Article 5 of
Decree 22020, established that the Ministry of Public Finance (MINFIN) is the Program Entity of the
Guatemala Emissions Reductions Program (ER P), and thariaethentity, on behalf of the Republic of
Guatemala, to negotiate and sign the agreements or contracts for the Emissions Reduction Program, through
the Emissions Reduction Payment Agreements (ERPA) with the World Bank, whadtrastee of Tranche

A and Tranche B of the Forest Carbon Partnership Facility (FCPF) Carbon Fund for an amount of up to 10.5
million tons of Carbon Dioxide (tCO2e) equivalent as contracted volume.

Likewise, Article 5 of Decree 2020 authorized MINFIN to enter sub agreements (contracts or agreements)

for Emission Reduction (ER) title transfer, as applicable. The same Decree identifies as beneficiaries and ER
title owners the individuals or entitiethat implement the REDD+ measures described in the ERP Document
(ERPD), in accordance with the Ben8fiaring Plan, in addition to land owners and possessbese the

projects are carried out (pursuant to Article 22 of the Climate Change Law).

In July 2021, MINFIN sent the World Bank a Letter of ER Title Transfer, which explains the legal ER Title Transfer
approach within the framework of ERP implementation. This letter has the endorsement of the entities
involved in the ERP, the Office of thigofney General of the Nation (PGN, in Spanish), and the Worlc?Bank

The letter was reviewed by the PGN on two occasions, in 2021 and 2022, to ensure that there are no
encumbrances in the ER Title transfer process. The letter was approved by the trustee on February 28, 2023.

According to the ER Title Transfer Letter, MINFIN has the capacity to transfer the ERs, on behalf of the State
of Guatemala, generated by the ERP during the 282 period to FCPF and contracted through the ERPAs.

It also established that the Program Ewytand the Program Executing Unit will ensure the transfer of
ownership of the ERs through agreements or contracts with REDD+ initiatives representatives. Furthermore,
the letter specifies that is based on the specific characteristics of the ERP, whhldke<sthe following REDD+
Initiatives: a) Early and new REDD+ Projects, b) Management Models of the Guatemalan System of Protected
Areas (SIGAP in Spanish), and c) Compensation Mechanisms for Ecosystem and Environmental Services
associated with Forests (MBEABS, in Spanish), respecting the legal regime and land tenure of the Republic of
Guatemala.

Consequently, MINFIN, acting on behalf of the State of Guatemala, demonstrated its capacity to transfer ER
Titles based on: (1) reference to existing legal and regulatory frameworks; (2) reference to the inter
institutional agreement for the implementatioaf the ERP; (3) reference to the sagreements templates
(agreements or contracts to be signed with the administrative holders of REDD+ Initiatives, including those

22 Transfer of ownership letter: https:/drive.google.com/file/d/1AS 3RvOAbvY_ y1my7sgrGXA9QYIt
N65/view?usp=drive_link



https://drive.google.com/file/d/1AS_3Rv0AbvY_y1my7sgrGXA9OYIt-N65/view?usp=drive_link
https://drive.google.com/file/d/1AS_3Rv0AbvY_y1my7sgrGXA9OYIt-N65/view?usp=drive_link

with legal and customary rights, as identified through the evaluation conducted in accordance with Criterion
28 of the Methodological Framework; (4) reference to the registration of REDD+ Initiatives in the Registry, and
to the benefitsharing arrangements under the Bene$iharing Plan (BSP).

6.1.1 Reference to existing legal and regulatory frameworks
Article 5 of Decree 20020: issued by the Congress of the Republic on April 15, 2020:

a) Authorizes MINFIN as the Program Entity and INAB as the Program Implementing Unit (PIU) to
coordinate actions, among others, with MARN, the Ministry of Agriculture, Agriculture, and
Livestock (MAGA, in Spanish) and the National Protected Area CoO@NAP, in Spanish).

b) Authorizes MINFIN to approve negotiations and sign the ERPAs with the World Bank as trustee of
Tranche A and Tranche B of the FCPF Carbon Fund. This authorization extends to signing the
corresponding ER Title transfer agreements.

c¢) Describes the eligible beneficiaries under the BSP as follows:

9 It states in its third paragraph, "For the purpose of the ERP, both land owners or
possessors, in line with Article 22 of the Climate Change Framework Law, as well as
individuals or entities that implement the REDD+ measures described in the ERPD, are
conddered beneficiaries and ER Title owners. Therefore, these individuals and entities
will be considered beneficiaries according to the BSP or its regulations, as applicable,
which may include municipalities".

d) Authorizes the opening of an account at the Bank of Guatemala for the management of ERP resources
in accordance with applicable regulations.

e) Indicates that MINFIN, through its Financial Directorate, will make payment to the ERP beneficiaries.

f) Authorizes amendments as necessary. "Given the dynamic nature of the ERP, updates may be required,
for which MINFIN is authorized to sign the corresponding amendeggtdements (contracts or
agreements), including notifying the incorporation of ottgojects into the program through
amendment letters signed by the Parties."

g) Authorizes the use of the World Bank's ER Registry: "For the corresponding registration, the platform
enabled by the World Bank for this purpose may be used, at the request of the Ministry of Public
Finance."

Additionally, Article 35 (r) of Decree 197 of the Congress of the Republic of Guatemala, Law of the Executive

Branch, stipulates that the MINFIN has the powers, among otbedsi 2 | RYAYAAGSNI 6KS Sadt

of the institutions of the national banking system, of trusts, funds and other financial instruments and the
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Therefore, Article 22 of the Framework Law on Climate Change establishes the principle of legal ownership of
the ERs generated from REDD+ activities and projects to the owners or titleholders of the projects, who may
be individuals or legal entities, orefState as legitimate land owners or possessors on which the projects are
carried out. Ownership of ERs is established either through land rights or by being project implementer. In
both cases, it is a requirement that the holders register their projettiéddMARN Registry. Therefore, to make

the transfer of ownership effective, the projects must be previously registered. For the purposes of the ERP,
REDD-+ Initiatives must be registered in said Registry.

The Program Entity and the PIU will ensure the ER title transfer under the ERP to MINFIN through agreements
or contracts (in accordance with Decree-2020) with the REDD+ Initiatives representatives, documents that
contain a ER title transfer clause.

6.1.2 Reference to the inteinstitutional agreement for ERP implementation
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To facilitate this processn February 2023, MINFIN and INAB signed a subsidiary agreement for inter
institutional cooperation and coordination for the implementation of the ERP, under the ERPA franféwork
This agreement specifies INAB's role in ERP implementation on behalf of MINFIN as the Program Entity, in
compliance with the conditions of effectiveness established in Annex | of the ERPAs.

Among the responsibilities assigned to INAB regarding ER title transfer are the following:

a) Oversee implementation of Contracts for the Participation, Compliance, and ER title transfer
entered between the REDD+ Initiative Projects (RIP) and INAB within the ERP framework;

b) Issue ER certificates generated by RIPs in accordance with the BSP and Program Operational
Manual (POM);

c) Transfer the ER titles generated under the ERPAs to the World Bank as the trustee of the FCPF
Carbon Fund.

6.1.3 Reference to subgreements signed by the RIP administrative title holders

As indicated in Article 5 of Decree-2020, MINFIN is authorized to sign subagreements (agreements or
contracts) to transfer ER Titles, as applicable. MINFIN, as the Program Entity, on behalf of the State of
Guatemala, will sign subagreements (agreememtsontracts) with REDD+ projects and an ixitestitutional
agreement so that, through INAB as the PIU, subagreements (agreements or contracts) are signed with RIP
representatives to formalize the transfer of all rights and titles over the ERs contraotel the ERPAS.
Additionally, projects are required to be registered in the Registry, pursuant to Article 22 of the Climate
Change Law, as also explained in the ER Title Transfer Letter.

Likewise, the BSP requires that, to be eligible for benefits and before distributing benefits from the ERPA, sub
agreements (contracts or agreements) must be signed with the RIP administrative title holders. These
contracts or agreements must include claador the ER title transfer from the RIPs to the State of Guatemala.

In this regard, in November 2023, INAB launched a call for RIPs, which can be of three types: (i) REDD+ Projects,
existing and new; (i) MCSEABS, to be implemented outside protected areas; and SIGAP Models.

As a result of the call for proposals, which was in effect from November 2023 to June 2024, a total of 1,227
projects proposals were received by the 35 INAB subregional offices, of which 3 correspond to REDD+ Projects,
1,205 to MCSEABS, and 19 to SIGAPeisod

To date, INAB's subregional offices have reviewed 100% of the proposals received, determining through
technical and legal analysis the feasibility of implementing their respective Forest Management Plans and its
annexes for the admission of the files, aslas compliance for the first reporting period (2020) with RIP
admission procedures established in the POM.

1041 1015

p3 Subsidiary agreement between MINFIN and INAB:
https://drive.google.com/file/d/16jDejdvNdiYCRZOQK670ta 662ICrBWfU/vieW?usp:drive:Fg
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Figureb. Results of the management of REDD+ initiative project files received under the Emissions Reduction
Program.

As of September 2025, the records show: (i) 1,041 files were admitted; (ii) 26 are in the process of contract
signing; (iii) 186 were denied, and (iv) 1,015 have signed a Unilateral Contract for Participation, Compliance
and ER Title Transfer with INAB4$eégureb).

The criteria for projects prioritization and payment methodology (Annex 25 of the POM) were applied to select
the 1,041 files admitted and considered to estimate the ER Title Transfer percentage. The 1,041 admitted RIPs
supports 100% of the verified ER1geated by the ERP and to be transferred to the Carbon Fund.

Out of the 1,041 projects that were admitted, 1,015 projects have signed a Unilateral Contract for
Participation, Compliance and ER Title Transfer with INAB. The ER Titles of these 1015 will be transferred to
the Carbon Fund and included in the payment f&x the first ERPA reporting period. The remaining 26
projects, which are still in the process of contract signing will be considered for the second reporting report.

It is important to highlight that, during the admission phase, certain RIPs, such as the REDD+ projects
(Guatecarbon, Lacanddn Bosques para la Vida, and Local Networks for Development), experienced changes in
the areas they originally submitted to the ERly the newly defined areas were considered for the allocation

of ER quotas (according to the Nesting Protocol) and corresponding benefit sharing. For some areas that were
excluded of the Guatecarbon Project, the ERs will not be transferred to the Cadmzhbecause there is no
capacity to transfer the associated ER titles (See Section 6.4).

6.1.4 Reference to the benefgharing arrangements under the Benefg@haring Plan



The BSP establishes a fair bensfiaring mechanism to ensure that the benefits resulting from the sale of

ERs to the Carbon Fund are effectively distributed by the State of Guatemala. The BSP requires that all ERs
generated by RIPs under the ERP be tegid in the MARN Registry. After registration and verification, the
corresponding records in the World Bank Carbon Assets Tracking System (CATS) will be updated to avoid
discrepancies between the two registries regarding ERs generated under the ERP.

The legal approach outlined in the ER Title Transfer Letter sent in July 2021 to the World Bank and the Letter
of Understanding for Interinstitutional Cooperatisigned between MARN and INAfstablishesin its third

clause, that INAB will provide the MARN Climate Change Directorate both the physical list and the respective
digital files of the certified RIPs. MARN, in turn, commits to receiving these documents to fulfill its role as
administrator of the Rgistry platform.However, a sequencing issue was identified in the ER title transfer
process: the MARN Registry requires a certificate based on tons of CO2e according to tHearfird
Verification Report to be able register RIPs. Yet, the transfer of ER titles mustbedore the Verification

Report can be finalized, creating a procedural challenge.

As a result, in July 202He MARN sent the Official Letter No.-#R200-2025/APOThmhv to the World Barik.
This letter confirmed that INAB and MARN coordinated arpgistration procedure for RIP in the Registry to
ensure compliance with the commitments established in the Letter of Understanding forlhstitutional
Cooperation between the INAB and MARWthin the ERP framework. The procedure is as follows:

1. INAB will submit to MARN a Management Resolution that includes a certified list of RIPs which have
received a compliance resolution for their management plans for the 2020 reporting period and meet
the BSP eligibility criteria, prior to carrying out theresponding ER Title Transfer within the ERP
framework.

2. Once MARN receives this certified list, it will issue a letter confirming receipt and providing details
on all RIPs. Both the certified list and the confirmation letter will be shared with the World Bank to
verify the number of RIPs and their areas.

3. After the ERMR for the first reporting period (2020) has been verified and validated, and the carbon
certificates issued by INAB are available, both INAB and MARN will comply with the internal processes
and procedures as established in:

a) The BSP, the POM, and
b) The Administrative Manual of Procedures for the Registration of Greenhouse Gas (GHG)
Emission Removal or Reduction Projects, exclusively for the ERP.

For MARN, this means initiating internal procedures to issue proof of registration in the ERP Registry
to each of the beneficiaries for whom the ER Title Transfer was approved.

The document confirms that this procedure fully comply with both the provisions of the referenced Letter of
Understanding and Article 22 of Decre€@13 of the Congress of the Republic of Guatemtla,Climate
Change Framework Law.

24 Letter of Understanding:
https://drive.google.com/file/d/167QWNtYmcPBMPyupGpjXblih33daWVaP/view?usp=drive_link
2 Letter of pre-registration procedure for REDD+ Initiative Projects:

https://drive.google.com/file/d/1B5eyeTjyJBFHFEZWRRCcFISHTiIGrSnLP1/view?usp=drive_link
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In summary, MARN will pregister the RIPs in the Registry using the list of holders provided by INAB. This
step is required to complete this section of the ERMR. After the World Bank approval, the independent auditor
will finalize the Verification ReparThe Registry will be completed once INAB issues a certificate to each RIP
for their contribution to the ERs generated by the ERP, which is necessary for MINFIN to make payments to
the beneficiaries.

On July 18, 2025, the World Bank confirmed by email that the proposed procedure is acceptable for ER Title
Transfer once Program Entity has assured its legal validity.

6.1.5 Percentage of emission reductions to be transferred to the Carbon Fund

Considering the above, the percentage of ERs that the country can transfer to the Carbon Fund for the first

reporting period (2020) will be determined with reference to RIPs that satisfy the following criteria:

1. Having signed a Unilateral Contract for Participation, Compliance and ER Title Transfer for RIPs under the
ERP

2. Have a resolution confirming compliance with the management plans for the first ERPA reporting period
(2020) and that they meet the BSP eligibility criteria.

Table37 shows the number of projects with a signed unilateral contracts and RIPs in the process of contract
delivery for ER Title transfer within the ERP framework.

Table37. Types of landowners/possessors and number of files with unilateral contracts for the ER title transfer
under the ERP.

Type of Organization Area (ha) Area (%) File (Count)
Association 3,810.30 0.56% 21
Cooperative 1,496.13 0.22% 5
Company 404.32 0.06% 2
Individual 44,879.31 6.54% 259
Municipality 19,272.30 2.81% 50
Environmental NGO 470,288.98 68.56% 10
Atrtificial person 142.63 0.02% 1
Grouped Project 72,493.97 10.57% 441
Civil Society 99.02 0.01% 1
Commercial Company 73,091.26 10.66% 225
Total 685,978.26 100.00% 1,015



Table38. Types of landowners and number of files with contracts and in the process of being awarded
contracts for the transfer of emission reduction titles under the PRE.

Sector titular No. De expedientes Area (ha) Porcentaje de Area
ASOCIACION 22 3,899.48 0.56%
COOPERATIVA 5 1,496.13 0.22%
EMPRESA 2 404.32 0.06%
INDIVIDUAL 267 46,208.78 6.67%
MUNICIPALIDAD 51 20,324.86 2.94%
ONG AMBIENTAL 10 470,289.00 67.93%
PERSONA JURIDICA 1 142.63 0.02%
PROYECTO AGRUPADO 454 75,041.14 10.84%
SOCIEDAD CIVIL 1 99.02 0.01%
SOCIEDAD MERCANTIL 228 74,380.85 10.74%

Total general 1041 692,286.20 100.00%

Based on the contracts signed during this reporting period, the country can demonstrate the capacity to
transfer title to 91.45% of the verified ERs, corresponding to the 1,015 projects that meet the requirements,
as explained above (relative to the totafl 1,041 projects, corresponding to 100% of the ERS).

6.2 Implementation and operation of Program and Projects Data Management System

The Program uses its owtiata management systenGuatemal® Framework Law on Climate Change
mandates MARN to create a National Climate Change Information System through ArG@dasgquently,

The SNICBas been created. Additionally, in response to the needs of the RE Program, a national centralized
mitigation module has been developed, which include a list of all the records and monitoring of REDD+
initiative projects to be implemented in Guatemala witithe RE Progrartincluding REDDRrojects-Early

and new; Management Models for the Conservation and Susthle Use of Forests in the SIGAP and
Compensation Mechanisms for Ecosystem and Environmental Services Associated with-M@GE&ARS

This as well as the transparency mechanisms before the UNFCCC and the monitoring of the implemented
measures. To consult the REDD+ project registry module and monitoring system, please click on the following
LINK:

https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrljoiMmE4N;j
BIMDYtMmY50S00YMMzLTIYmUtNzY4YzB|NTZIMDNIliwidCI6ljhmYmMFhNWJIMLTIIY2MINGRJOCLINTZILThm
OTJIMzA3ZjA3NilsImMMiOjR9

The management of the information of the REDD+ Initiative Projects wibhtducted throughthe processes
and procedures established in the Operational Manual of the Benefit Distributionyéch in turn contains
the necessary administrative processes within the RE Program. This will takeirpldee corresponding
Regional, Subregional and central offices of the INAB.

As this is the first ERMR of the national RE Program, no benefits or ER title transfers have been generated yet,
therefore an audit by a third party in accordance with the FC has not been necestamgver, the country

has developed, through its MOP Benefit Sharing Plan, the scheme and procedures to transfer emission
reductions from future beneficiaries.


https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiMmE4NjBlMDYtMmY5OS00YmMzLTljYmUtNzY4YzBjNTZlMDNlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiMmE4NjBlMDYtMmY5OS00YmMzLTljYmUtNzY4YzBjNTZlMDNlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiMmE4NjBlMDYtMmY5OS00YmMzLTljYmUtNzY4YzBjNTZlMDNlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9

6.3 Implementation and operation of ER transaction registry

Under the Emissions Reduction Program, the Ministry of Public Finance, acting as the entity of the Emissions

Reduction Program and the Executing Unit, the National Institute of Forests (INAB), decided to use the World
Fyl1Qa /FNbz2y | &aakri$d) as Nie Officilyreistry 8 &cdn$ Yut @missions reduction
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Ministry of Environment and Natural Resources, taking into account the proposals of the National Climate

Change Council created by this law, stsallie the necessary regulations for the creation and operation of the

Registry of Projects for the Removal or Reduction of Greenhouse Gas Emissions, for the procedures of
disclosure, promotion, registration, validation, monitoring, and verification of @ajea ® é

To avoid double accounting in the Emissions Reduction Program, holders of REDD+ projects (Early and New),
the MCSEAB, and the Management Models for the conservation and sustainable use of forests in the SIGAP
will be obliged by the BSP Operational Manumategister the certificates issued by INAB in the Registry of
Projects for the Removal or Reduction of Greenhouse Gas Emissions, after the validation and verification
process of the monitoring reports.

In addition to the above, the REDD+ Lacandon, Forests for Life, and Guatecarbon projects, in accordance with
the Guatemalan nesting protocol: All REDD+ initiatives currently registered under WERR# future
initiatives that potentially wish to registemder various standards must be registered in the National Registry

of REDD+ Initiatives of Guatemala. This is required by Article 22 of DecreM@® &s a commitment in the

ER ownership transfer agreements.

6.4 BERstransferred to other entities or other schemes

During the review process of the areas participating in the ERP, a particular situation was identified regarding
the project initially included in the Guatecarbon Project, in which the Industrial Forestry Concession La Gloria,
proposed by Baren Comercialas part of the same territorial block under the early REDD+ project.

Subsequently, Baren Comercial decided to withdraw from the Guatecarbon REDD+ Project and submitted a
SIGAP Management Model RIP to the ERP. This RIP covers 21.54% (13,700.59 ha) of the La Gloria area
originally under Guatecarbon. As a result of the adraisgind evaluation processes for Baren Comercial's
SIGAP Model carried out by the PIU, an area of 13,700.59 ha was recognized, admitted, and registered within
the scope of the PRE Program.

Baren Comercial, for its part, claimed the REs corresponding to the remaining 49,890.51 hectares (not
included in the ERP), with the objective of participating in the voluntary carbon market, thus deciding not to
participate in the current ERP legal franma:.

26 https://cats.worldbank.org/?tab=AboutCats



In compliance with the provisions established in the ERPAs and in accordance with the principles of integrity,
exclusivity and nomouble accounting of the REs, the PIU proceeded to estimate and discount 48,865 gross
REs generated in the areas in quest{@d,890.51 ha). Therefore, the PIU will only recognize, verify, and
transfer to the Trustee the ERs corresponding to the surface area of 13,700.59 hectares of La Gloria, officially
admitted within the ERP as SIGAP Management Model.

This measure aims to preserve transparency, traceability and legal certainty in ER Title Transfer, avoiding any
risk of duplication, ER ownership conflict or overlap with credits generated in the voluntary market, and

ensuring compliance with the commitmenassumed by the Program Entity with the Trustee within the
framework of the ERPAs.

7 REVERSALS

7.1 Occurrence of major events or changes in ER Program circumstances that might have led to
the Reversals during the Reporting Period compared to the previous Reporting Period(s)

This section is napplicablebecause this is the firseportingperiodas suchthere are no reversal.
7.2 Quantification of Reversals during the Reporting Period

This section has no information since no reversals have been reported for thisefisting, so it is not
applicable to fill out the table.
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this Reporting Period (tC£e)

B. ER Program Reference level for ¢ from section 4.1 of
previous Reporting Periods in the previous EF
ERPA (tCQ8). Monitoring
Reports
+
C. Cumulative  Reference Leve

Emissions for all Reporting
Periods [A + B]

D. Estimation of emissions by from sectiord.2
sources and removals by sinks fc
this Reporting Period (tC£e)

E. Estimation of emissions by From section 4.2 o
sources and removals by sinks fc previous EF
all previous Reporting Periods it Monitoring
the ERPA (1C£e) Reports




Cumulative emissions by source
and removals by sinks includin
the current reporting period (as
an aggregate accumulated sinc
the Crediting Period Start Date) [[
+ E]

Cumulative quantity of Total ER:
estimated including the current
reporting period (as an aggregat:
of ERs accumulated since th
Crediting Period Start Date) [CF]

Cumulative quantity of Total ER:
estimated for prior reporting
periods (as an aggregate of EF
accumulated since the Crediting
Period Start Date)

[G ¢ H], negative number
indicates Reversals

from previous EF
Monitoring
Reports

If I. above is negative and reversals have occurred complete

following:

J.

Cumulative quantityFCPF ERas
an aggregate of FCPF ER
accumulated since the Crediting
Period Start Date)

Cumulative ER Program’s Poole
Reversal Buffer contributions (a
an aggregate of Pooled Revers
Buffer ERs accumulated since tF
Crediting Period Start Date)

Cumulative ER Program’
Uncertainty Buffer contributions
(as an aggregate of Uncertaint
Buffer ERs accumulated since tF
Crediting Period Start Date)

Cumulative ER Program’s Poole
Reversal Buffer replenishment:
(as an aggregate of Revers

from previous EF
monitoring
reports, section 8

from previous EF
monitoring
reports, section 8

from previous EF
monitoring
reports, section 8

from previous EF
monitoring
reports, section 7.2
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7.3 Quantification of pooled reversal buffer replenishments

This section has no information since no reversals have been reported for thisefiting, so it is not
applicable to fill out the table.




ERs sold, assigned or otherwise used by ¢
other entity for sale, public relations,
compliance or any other purpose includin
ERs accounted separately under other Gt
accounting schemes or ERs that have be
set-aside to meet Reversal managemer
requirements under other GHG accountini
schemes

from section 6.4

: ¢ ous ER
Cumulative Pooled Reversal Buffe o Previous

. . monitoring
F. cancellations (as an aggregate since tl .
o : reports section
Crediting Period Start Date) 7920

Cumulative ER Program’s Pooled Rever
Buffer contributions (as an aggregate c
Pooled Reversal Buffer ERs accumulat
since the Crediting Period Start Date)

from previous ER
monitoring
reports, section 8

Proportion of cumulative Pooled Revers:
H. Buffer cancellations/cumulative Poolec
Reversal Buffer contributions [F / G]

from previous ER
monitoring
reports

Year of the Crediting Period where th
frasSad NBOSNEIFE (22

Cumulative  Pooled Reversal Buffe from previous EF
J. cancellations (as an aggregate since tl monitoring reports
Crediting Period Start Date) and section 7.2, O

. . from previous ER
Cumulative previous Pooled Reversal Buffi P

: i monitorin
K. replenishments (as an aggregate since oortstosecgzion
Crediting Period Start Date) P 7 3 Q

Proportion of cumulative previous Poolec
L. Reversal Buffer replenishments/cumulative
Pooled Reversal Buffer cancellations [K / <

Complete either a), b) or c) below, depending on the situation, to estimate the amount of the replenishme

12



a) IfL <0.5, Pooled Buffer replenishmen
equal (B€) *D-E, noting that the
replenishment should not be larger than the
value of K

b) If L> 0.5, indicate the percentage of El
N. generated that you wish to convert to Tota
ERs [0 to 0.3]

Pooled Buffer replenishments [(B3) {D-E)
*N], noting that the replenishment should
not be larger than the absolute value ofi

c) |If the latest reversal has taken plac
from the third year of the Crediting Perioc
on (as per L above) or if it represents mot
than 50% of the current net Pooled Revers
Buffer contributions (as per H above)
Pooled Buffer replenishments equal (B¥
*D-E, noting that the replenishment shoulc
not be larger than the absolute value ofKl

Total Pooled Reversal Buffer replenishmel
for the reporting period

7.4 Reversal risk assessment

Default Discount
Reversal
Risk Set

Aside

Risk factor | Risk indicators Resulting
Reversal
Risk  Set

Aside

Percentage

Percentage

Default Risk

N/P

10 %

N/P

10 %

A.

Lack of
extensiv
e and
updates
support

On October 12, 2021, the GoG officially launches th
Program for the general knowledge of the populati
causing interest in participating in said program, wh
in turn generates interest in both the public and privi
sectors to participate.

10%

The risk ig
considered
a medium
risk and
has a

discount of

5%
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from

the
parties
involved

Guatemala currently has more than 15 years
experience in the distribution of economic bene
through forestry incentive programs (PINFOR, PIN
Law and PROBOSQUE Law). To date, the ince
granted amount to some USD 400 million directly
more than 525,000 users, and whose mechani
highlights the transparency of the process:

30)INAB  certifies compliance with  fore

management plans by users (beneficiaries),

ii) The Ministry of Public Finance reviews and apprg
the files sent by INAB, and issues bank deposits dir
to users and makes the payment of administrat
expenses to INAB, and
iii) The Comptroller General of Accounts, as an exte
entity, performs external audits of INAB to guarantee
transparency of the processes. In the specific case
Lacandon Project, it has a governance committee
they have duly established thahe GoG can sig
agreements with Fundacién Defensores de la Natura
(FDN, for its acronym in Spanish) for the transfemof)
to the MINFIN and to the benefit distribution system
a legal order in which all those involved have appro
it and areinformed.
In the case of the beneficiary cooperatives of
Lacanddng Forests for Life REDD+ Projetitey have
agreed jointly with Fundacion Defensores de
Naturaleza on the modality and rule for assigning {
benefits of payment for project results. Benefici
cooperatives will receive the equivalent of 55% of
benefits of payment for project raks, of which 47% wil
be for incentives, 4% through the support recei
through the agriculture program and 4% in daily wag
through the support received throhdorest protection.
Likewise, cooperatives will carry out agricultural supg
activities for their members to promote conservati
agricultural practices and increased productivity, wh
are considered nomonetary benefits.
In the case of the forestry concessions represente
ACOFOP for theUATECARBON Projéctwhich they
participate together with CONAP, they have
agreement in which CONAP recognizes ggroponent
and CONAP by the national legal system has
representation of the project.
In the case of thd.ocal Networks for Developmen
(REDDES) Projemordinated by CALMECAC, the ben
distribution mechanism is under development as par

the project in general.

5%, as
presented
in the ERP.
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Complaint mechanisms at the level of REDD+ proj
and ER Program: The Mechanism for Information

Attention to Complaints (MIAQ, for its acronym

Spanish). In the development of the REDD+ Mechal
in its Preparedness phase, a REDD+ MIAQ was pref
which will be strengthened after the signing of the ER
Its design ensures agility, access, quick response {
and respect for confidentiality. This MIAQ, which

also be in charge of Gendeased Violence complain
(including special managemeiptrocedures) and labo
complaints, will be coordinated by INAB in associa
with  MARN, and will be accessiblgersonally,
anonymously or directly through a telephone i
without cost, through the regional and department
offices of INAB, MAGA, MARN a&@@®NAP. Complaint
questions, or reports are expected to be resolved wi
30 business days of receipt

Although Guatemala has successful experiences in f(
governance, benefit distribution and extensive REI
stakeholder involvement, it has been considered
GYSRAdzZYé NAR &1l RdzS {-makiRghod
change the focus of the ER Program to -sabional
level, given that: i) In the framework of the preparedn
meetings, FUNDAECO has expressed its intention n
participate in the ER Program with the Carbon Fun
the FCPF, due to commitmerdsquired prior to the
signing of the Letter of lent; and, ii) The social confli
linked to evictions that occurred in the Laguna del T
National Park and the Candelaria Zone, which
important to highlight that they occurred outside th
national REDD+ process.

All REDD+ initiatives in any of their modalities mus|
entered into the national registry as established
Article 22 of the Framework Law on Climate Change
procedures for disclosure, promotion, registratiq
validation, monitoring and verificatioof projects

B.
Lack of
institutional
capacity or
ineffective
vertical/cro
sssectoral
coordinatio
n

Guatemala has more than 15 years of experienct
inter-institutional coordination for the forestry secto
which is made up of two main institutional governan
platforms that have allowed coordination betweg
institutions and sectors (public, private, mcipalities,
academia, NGOs, etc.) for the design &
implementation of public policies for the sector. Thg
are: i) The INAB Board of Directors made up
representatives from the public sector (MAGA and
Ministry of Public Finance), private sect@hé&mber of]

Industry and Forestry Association), local governmg

10 %

No change
has
occurred
so far, iQ
low and a
10%
discount
applies as
stated in
the ERPD.

0%
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(ANAM), NGOs and academia (National Central S¢
of Agriculture and Universities that teach forestry a
related studies within related professions); and, ii) T
National Council for Protected Areas (CONAP)
representation from the central governmeMARN,
MAGA, MCD/INAH INGUAT), local governmg
(National Association of MunicipalitiecsANAM) and
NGOs. Both INAB and CONAP have regional offic
and 10, respectively) to fulfill their mandate
accordance with the administrative structure of t
State and in coordination with their different partners
Through this instance, the implementers hg
representation from the national level, in which it
considered for the Board of Directors of INAB, wit
chair within the Board that belongs to the ASORE
(National Association of NeBovernmental
Organizaions of Natural Resources and Environme
of which the implementers are part and they have g
occupied the chair of this organization within the Bog
of Directors. Likewise, within the National Council
Protected Areas (CONAP), the environmentalOsl
registered in the CONAP have a position that is electg
an assembly, in which the latter have also had
representation of the implementers of REDD+ projec|
At the local level, in the case of the Sierra de las M
Biosphere Reserve, which is a protected area
includes the territory of 14 Guatemalan municipaliti
distributed in 5 departments, whose Secretary of
Board is held by Fundacion Defensateda Naturaleza
and is chaired by CONAP, the same happens in the §
del Lacandén National Park. In the case of Petérn
addition to the MBR Committee, there is a Committee
Laguna del Tigre, the latter established in a specific
with the partcipation of both committees o
implementers such as ACOFOP and Fundg
Defensores de la Naturaleza. This is how, in this \
participation according to national and local governan
play a role as articulators of work to impro
coordination processes.

It is important to mention that these instances ha
coordinated actions for the conservation of the natu
forest, establishment of forest plantations and lar]
under productive forest management, which represe
a better protection of water and soil,ebefiting more
than 3.9 million people, while the rural economy H
improved.
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Similarly, the GClI, established since 2012 (MARN, M
INAB and CONAP), has been the #nstitutional
platform that has facilitated coordination linked t
REDD+ and which is based on an hmstitutional
agreement signed in May 2015. This agreemdiuves
articulate efforts of institutions that, in turn, in Article 2
of the Framework Law on Climate Change, mand:
these institutions to adjust and design polici
strategies, programs, plans and projects for f
reduction of emissions in the foressgctor and climate
change of land use.
This platform has allowed the articulation of institutiorn
from the GCI and external ones, for the implementat
of projects such as the EHRN and project proposal
before the NAMA Facility.

Additionally, there are multisectoral platforms f
coordinating actions such as: a) The Workgroup for
Prevention and Reduction of lllegal Logging; b)
Firewood Workgroup in which the Strategy 1
Sustainable Production and Efficient Use of Firewsd
coordinated; and, c) the Restoration Workgroup,
which the National Forest Landscape Restoral
Strategy is coordinated.
The participation of the Ministry of Public Finan
leading the ER Program has been strategic both at
level of interinstitutional and sectoral coordination, g
well as for the alignment of the program with th
O2dzy iNE Q& Lzt AO L2t AO8

C.
Longterm
ineffectiven
ess in
managing
underlying
drivers

The Law of Protected Areas and its regulations creatg
SIGAP that houses 340 protected areas that cover
over 32% of the national territory. It establishes, amg
others, the conservation, rational management a
restoration of wild flora and faunaelated resourceg
and their natural and cultural interactions, as well
guidelines for preparing Management Plans th
articulate Annual Operational Plans and stdning.
Likewise, CONAP has, through Decre@0 Sfor the
creation and setting of limits dhe Mayan Reserve i
Petén, which establishes a Coordinating Committeq
the Mayan Reserve constituted by CONAfher
government agencies that ananage and participatior
of civil society, for surveillance and also strategies t
up to today, have allowed to analyze in this governa
scheme, the strategies that have allowed implement
actions based on the best podsibmanagement of
Forest Concessions, early warning systems against f

fires in communities within the Reserve, as well as j

5%

No change
has
occurred
so far, it is
medium
and a 2%
discount is
applied

3%
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patrols to identify threats to the integrity of Naturg
Resources. The GoG, through the CONAP Secretarig
begun coordination to extend the term of fore
concessions in the north of the country. This minim
the pressure on the tropical forest.

The Forestry Law contemplates policy tools to §
harmonization between the management ai
protection of the forest and the economic activiti
linked to the drivers, for example, livestock, basic gri
and other crops such as coffee, among others. Utide
framework, the Forestry Incentives Program (PINH
for its acronym in Spanish) was created, which ende
2016, the PINPEP Law, which is the Forestry Incer
Program for owners of small extensions of land
forestry or agroforestry (aimed aepple who own plotg
of land with an extension smaller than 15 ha by pay
them to plant trees or manage natural forests), and
2017 the PROBOSQUE Law that gives continuity t
PINFOR Incentive Program and also expands the ty
beneficiaries, ensurg the granting of forestry incentive
for another 30 years and, with it, contributing to t
management and conservation of forest resources V
the participation of municipalities, indigenol
communities, associations, the private sector, amq
others.

Through PINFOR, during the period from 1998 to 2
the State of Guatemala spent GTQ 1,942,907,687 (
255 million) for forestry incentives, for a total of 10,4
projects, equivalent to 383,568 hectares of reforestat
(36%) and forest management of tnaal forests (64%)
whose beneficiaries are divided into nine groups ca
aeellSa 2F hoySNEDPE ¢KS
Committees; iii) Communities; iv) Cooperatives;
Companies; vi) Foundations; vii) Individuals;
Municipalities; and, ixsovernment Organizations. Th
in addition to revitalizing the local economy, h
contributed economically in vulnerable areas
Guatemala, which leads to a reduction in the presg
exerted on the forests and their value enhancement.
With the PINPEP Law, during the period from 2007
2016, the State of Guatemala derogated
634,804,592.45 (about USD 85.5 million) for foreq
incentives, for a total of 25,745 projects, equivalent
91,641.54 hectares of reforestation (15%) 4
managemnent of natural forests (85%), whod
OSYSTAOAIFINASAE I NB RAGAR
2T hogySNERDPE ¢KSaS I NBY A
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Communities; iv) Cooperatives; v) Companies;
Foundationsyii) Individuals; viii) Municipalities; and, i
Government Organizations.

With the PROBOSQUE Law, it is expected that d
20172046 the establishment, recovery at
management of:

w 9adloftAaKYSydG 2F wnnz

industrial purposes.

w 9adlofAaKYSyd FyR YI A
forest plantations for energy purposes.

w 9&adGlofAaKYSyd FyR YI A
agroforestry systems.

w alylF3asSYSyid 2F wmMupZnanj
production purposes.

w oTtpIann KF 2F yI (dzNY
protection and provision of environmental services.
w wSalu2NIGA2Y 2F HnnzInnj
w 5SaLAGS GKSasS I OKAS@S
of deforestation and forest degradation have not \
been addressed, since these forestry incentive progra
inside and outside protected areas, have a maxim
duration of up to 10 years, but aftéhis period there ig
no incentive for users to avoid changing the use of
forest. However, this is sought to be addressed thro
the Forest Investment Program (FIP), which is part of
ER Program.

D.
Exposur
e and
vulnera
bility to
natural
disturb
ances

In the case of effective prevention of natu
disturbances or mitigation of their impactsThe
Emissions Reduction Program addresses exposu
natural disturbances through CONRED. At the natig
level, Guatemala has a comprehensive legal framew
related to disaster mitigation and reductig
ORAAGdzND I yOSav sz adAgINatNE
/| 22NRAYFG2NI F2NJ 5Aal &dS
regulations and functions aimed at preventin
mitigating, responding to, and participating in th
rehabiltation and reconstruction of damages resultit
from the effects of disasters in the Republic
Guatemala. It considers broad integration of public g
private sector agencies and institutions. Important
this law does not establish a completion deaelleind
has been in place since its inception, providing tool
enhance processes and better address vulnerabilit
natural disturbances. At the same timBuatemala hag
a National Response Plan, a National Protocol for
Comprehensive Management ofsBster Risk due t

Extended Dry Spell for the Republic of Guatemala,

5%

No change
in risk as
stated in
the ERPD.

5%
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the National Protocol for the Season t@mperature
Decrease in the Republic of Guatemala 22089. The
country has not shown sufficient capacity for t
effective prevention and mitigation of impac
associated with natural phenomena. This is reflecte
the economic losses that the countmas suffered in
strategic sectors due to floods and droughts associa
with climate change. According to ECLAC (2012), in
last 3 decades, the economic impacts associated
hydrometeorological phenomena amount to almost U
3,500 million, impactingnainly on the agriculture ang
infrastructure sectors. If ambitious and immediate go
are not established and achieved, ECLAC (2
estimates that the economic cost by 2030 would
equivalent to 5.8% of the GDP (annual average).

Hurricanes Eta and lota arrived in Guatemala as trop
depressions, and the rains, floods and landsli
associated with these events had a significant impac
the population, especially in the most vulnera
communities in Guatemala. The majority affected
people reside in rural areas, s&léntify as belonging tg
indigenous peoplesand livein levels of poverty due t
their update and multidimensional poverty below t
national averageln economic terms, it is estimated th
the total effects ofthese tropical depressions we
equivalent to approximately 6,002 million quetzalg
Damages accounted for 52% of the impact; losses
31%; and, additional costs, 17%. The economic impa|
these events is estimated at 0.1 percentage points of]
GDP.These disasters also occurred in the contex
COVIEL9. All of this, together, has serious consequer
in the short and medium term. Disasters are

opportunity to rethink the development of countries a
this assessment is a contribution in that diien, with a
development approach focused on resilience

inclusion, which, in a context of increasing risk
disasters caused by climate change, will all
Guatemala to get closer to the achievement of {
Sustainable Development Goals. (ECLAC, 2021)

Although the GoG has a legal framework for protect
against forest fires, the country does not have suffici
capacity for their effective prevention and mitigatio
The following are included within the Legal Framewo
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w /2yaidAaiddzirazy 2F GKS w
126), the Law of the Executive Branch (Decree9I14
Articles 29, 29bis, 37 and 47);

w CNIYSE2N] [l6 2y [ tAYI
5,6,7,9, 13, 14, 15 and 23);

w /2yadAGdziAGS [¢6 2F Gf
90, Article 4);
w adzyAOA LI f L0OR Briickes538, 35|54
67, 68 and 96);

w C2NBaid [ I-95 AdideS O MBS, 36,8
38 and 93);

w twh.h{v!9 pPM®Y, 65SONBES

w tLbtot [ k261005SONBS pwm

w [Fg 2F t NRGS GO, AMcles NGB 43
wLaw of the National Coordination Office for Reduct
of Natural or Caused Disasters (Decree-269Atrticles
1,3,4,6,9, 10 and 21);

w D2@SNYYSy(l -20H/NB&LréS 1096,
Articles 1, 4, 6, 8, 36, 37, 38 and 93);

w C2NBaildNe [ L6 wS3dzA | {
Resolution 01.43.2005 (Articles 33, 37, 38, 39, 52
88).

Likewise, the National Protocol for the Forest Fire Se
20182019 of the National Coordination Office f
Disaster Reduction (CONRED, for its acronym in Sp4
was approved, which establishes guidelines for
prevention, preparedness and control agst forest
fires, as part of the tools of public policy and which
applicable to all centralized and decentraliz
government institutions. In addition, in its preparedng
section, it establishes strategies and tactics regarg
the fire season.
According to the historical recurrence of hot spots 2Q
2017, forest fires in the MBR are probably the great
threat to the integrity of this area, whose highest pea
have coincided with prolonged droughts. Regard
natural disturbances, Guatemala pents high
vulnerability to climatic phenomena (storms, drought
going from a moderate level of climatic vulnerability
the year 2010 to a higlevel, for the year 2030. It i
estimated that 59% of the events recorded in the pe
19002015, were cliratic events (storms and hurricaneg
landslides, floods, droughts and extreme temperatur
causing monetary losses of up to USD 4,421 million.
In the area of forest concessions, there are posi
experiences that demonstrate the effectiveness
controlling forest fires (this is regulated in each of {
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Concession Contracts). It is necessary to reinforce
control and surveillance of forest fires in some territor
but mainly those associated with an anthropoge
origin.

During thereporting period, the risk of droughts an
forest fires was low.

Total Reversal Risk Se| 23%
Aside Percentage

Total Reversal Risk Se| 23%
Aside Percentage of the
Document for the
Reduction of Emissions o
the previous Monitoring
Report  (whichever is
more recent)

It is clear what the risks are that can generate reversals at the national level (Lack of extensive and sustained
support from the involved parties, Lack of institutional capacity or ineffective vertical/sesoral
coordination, Londerm ineffectiveness in managing underlying drivers, and Exposure and vulnerability to
natural disturbances). The current ER program through the instruments required for its execution (MOP, PDB,
SNICC, National REDD+ Strategy, CONAP Regulations for endorsement in paotesteREDD+ Registry,

/1 ¢ Q& Cliert Goinédiongenerates an inteinstitutional strengthening of NGOs, private initiatives,

and local communities; in turn, it promotes continuous improvement due to the effort to meet international
standards to obtain carbon benefits. This generates confidence angresit in society about the
implementation of REDD+ projects.

8 EMISSION REDUCTIONS AVAILABLE FOR TRANSFER TO THE CARBON
FUND

Year 2020

Emission Reductions during the Reporting period

(tCQ-e) from section 4.3 8,144,228

If applicable, number of Emission Reductions fron
reducing forest degradation that have been
estimated using proxypased estimation
approaches (use zero if not applicable)

Number of Emission Reductions estimated using

measurement approaches (B) 8,144,218
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Percentage of ERs (A) for which the ability to
transfer Title to ERs is clear or uncontested

ERs sold, assigned or otherwise used by any othe
entity for sale, public relations, compliance or any
other purpose including ERs accounted separately
under other GHG accounting schemes or ERs tha
have been sefaside to meet Reversal managemen
requirements under other GHG accounting schem

If applicable, any buffer replenishments

Total ERs [(B+C)*B] minus, if applicable, any
replenishments as per section 7.3, P

Conservativeness Factor to reflect the level of
uncertainty from nonproxy based approaches
associated with the estimation of ERs during the
Crediting Period

Quantity of ERs to be allocated to the Uncertainty
Buffer (0.15*B/A*F)+(G*C/A*F)

Total reversal risk seaside percentage applied to
the ER program

Quantity of ERs to be allocated to the Pooled
Reversal Buffer ({H)*|

Number of FCPF ERs k¢ J)

Percentage of Emission reductions from enhancec
removals from afforestation/reforestation as a
percentage of the total FCPF ERs [Optional if the
country wishes to generate enhanced removals]

23

from section 6.1

from section 6.4

section 7.3 P

from section 5.2

from section 7.4

From section 4.3

91.43%

48,865

7,399,095

15%

1,109864

23%

1,446523

4,842708

0%




Number of FCPF ERs from enhanced removals frc
M afforestation/reforestation (L * K) [Optional if the
country wishes to generate enhanced removals]

Guatemala proposes to use the maximum discount for the uncertainty buffer of 15% for the following reasons:

1. within the process of creating the emission factors, especially the forest carbon content it is not clear what
quality control process was used during the information gathering process for each of the plots where the
field information (forest inventoryvas collected. This is the reason for the NO mark in QA/QC. This lack of
information is due to the fact that in the absence of data from a complete and nationally implemented
national forest inventory, forest inventory data from various sources were usetlyding forest inventory

sites from forest concessions, research data, and partial data from the first national forest inventory.

2. Since the country does not yet have the main information to obtain the conservation status of forests
(primary, degraded and very degraded), the best available information was used, in this case the grid of points
to obtain statistical information on cadm content associated with canopy cover in order to model the
emission factors in the Monte Carlo model and the Sensitivity analysis.

3. It has not been possible to propagate all the errors in the Monte Carlo uncertainty, because the EFs are
associated with a carbon strata map that reports carbon above and below ground in a combined form
and during the process the conversion of biomassarbon is done without reporting separately the
carbon fraction. Therefore, neither the sternot error nor the carbon fraction error has been
propagated.

4. An additional 10% error has been propagated in the forest carbon due to the fact that the errors of
the allometric models used cannot be propagated.

To see the tool that the FCPF recommends to use is through the following link;
https://drive.google.com/drive/folders/1W5igLKV7ig&alYzd 1HnDgkaPYCV?usp=drive link
The file is called: template MR FCPF_1stRP_05may02025
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ANNEX 1: INFORMATION ON THE IMPLEMENTATION OF THE SAFEGUARDS
PLANS

Annex 1 corresponds to the first reporting period of the Emission Reduction Payment Agreement (ERPA),
which covers the period from January 1, 2020 to December 31, 2020. However, because the Emission
Reduction Program (ERP) is in the process of making aimgnt corresponding to the first report, the
content of the annex as such covers a longer period, covering the actions implemented from September 13,
2021, the date that Guatemala, represented by the Ministry of Public Finance, signed the ERPAs with the
World Bank Carbon Fund (WB) as of December 31, 2024. During this period, the Program Implementation
Unit (PIU), located at the National Forest Institute (INAB), made significant progress with environmental and
social management, the preparation of E&S instents, and procedures to ensure that projects
corresponding to emissions reductions in the first reporting period comply with the World Bank's
Environmental and Social Standards.

This annex of the report provides a comprehensive overview of the progress of the PRE, covering both the
official period of the first report (2020) and the significant progress made since the signing of the ERPAs in
2021 until December 31, 2024. This presgion aims to offer a complete understanding of the program's
implementation and its alignment with the World Bank's environmental and social standards.”

As of March 2020, the development of the safeguard plans in the program's forest management plans had
limitations in their design due to the state of calamity developed in the country, as a result of the virus called
COVIBL9 which, according to GovernmaitDecree £2020%7of the Congress of the Republic of Guatemala,
restricted the right to free movement and agglomeration of people in public spaces. workshops or trainings
at the national level.

In this context, for the 2020 monitoring period only, the progress of the activities and the management of
environmental and social risks and impacts identified in the Environmental and Social Management
Framework of REDD+ projects were evaluated, typEa)y REDD+ Project GUATECARBON; (b) the Early
REDD+ Lacandon Forests Project; and (c) the REDDES Local Development Project. This evaluation stage will be
described in the relevant sections of this Annex 1.

The next monitoring reports stipulated in the ERPAs for the years-2022 and 2022024 will include the

progress of the safeguard plans in the forest management plans of the program for REDD+ Projects, such as:
a) REDD+ projects; Bpmpensation mechanism for forest ecosystem and environmental services (MCSEAB);
and c) Management Models for the Conservation and Sustainable Use of Forests in SIGAP (SIGAP Management
Models).

1. FCPF Requirements for Management of Environmental and Social Aspects of ER
Programs

27 https://www.contraloria.gob.gt/wpcontent/uploads/2020/07/DecreteGubernative5-2020-COVID
19.pdf
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Guatemala developed théNational Safeguards Approach within the Framework of tAational REDD+
Strategy"based on the country's existing institutional governance system, in order to respond to national and
international commitments regarding REDD+ safeguards. This procesalideed and approved in 2016,
through a "dialogue and participation” process, involving at least 3,000 people, which reflected the vision of
all grassroots organizations linked to or related to forests in the country.

In September 2017, the country officially published tReadmap for Gender Mainstreaming in tHHéREDD+
Strategy,"with the aim of building an inclusive and participatory REDD+ strategy. The process was led by the
gender units of the four institutions, made up of the Ministry of Environment and Natural Resources (MARN),
the National Forestry Institute (INAB), the Mimjsof Agriculture and Livestock (MAGA) and the National
Council of Protected Areas (CONAP).

Considerations for Indigenous Peoples figured prominently in the construction phase of the National REDD+
Strategy, reflected in th&afeguards Information System (S19, developed and published in 2019. This
mechanism provides information on how REDD+ Forest Management Safeguards are addressed, respected
and complied with, including respect for indigenous peoples and local communities as well as the
measurement of norcarbon variables for this part of the population.

In 2019, theGrievance Redress and Information Mechanism (GRM) was publiShéal deal clearly and
effectively with complaints arising from the implementation of thgational REDD+ Strategy. This mechanism

is coordinated by INAB, the EP&R Executing Unit. In 2019, an internal agreement was reached with MARN for
the design of an information and complaints mechanism. This mechanism was designed and implemented in
October2023, prior to the launch of the first call for REDD+ Initiative projects. The system has several channels
for the population to register their complaints and a digital platform on the INAB page where they are
registered centrally; the MIAQ Manual was fizad in 2023 and approved by the World Bank.

These important advances made by the country in building the REDD+ safeguards strategy were the basis for
determining possible activities that could generate certain social and environmental impacts and risks during
ERP implementation, in accordance wittetEnvironmental and Social Framework (E&fblished by the

World Bank for the projects under its supervision. In addition, two complete sections were developed within
the Forest Management Plan format in order to define the scope of a proposed prajedyzing whether

the actions carried out had positive or negative impacts within the areas of influence of its development or
within the communities that could be affected in some way.

A joint analysis between the Government of Guatemala and the World Bank team in 2019 for the design of
the Environmental and Social Management Framework determined that, during the implementation of the

28 http://snicc.marn.gob.gt/Content/PDF/Enfoque%20nacional%20de%20salvaguardas%20Guatemala.pdf

29 http://siredd.marn.gob.gt/genereredd
30

https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrljoiOTRkMzI
1YTUtYzFIZi00ZjVILTkxOWOtYWJMTdhNTdiNmRIliwidCI61jhmYmMFhNWJIMLTIIY2MINGRJOCLINTZILThmOTJI
MzA3ZjA3NilsImMiOjR9

81 https://www.inab.gob.gt/images/pre/documentos/secciorhecanismede-informaciony-atenciona-
quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Que
jas%20PRE%20G%20Versi%C3%B3n%202024%20ENE%2022.pdf
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https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiOTRkMzI1YTUtYzFlZi00ZjViLTkxOWQtYWJjMTdhNTdiNmRlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
https://www.inab.gob.gt/images/pre/documentos/seccion4-mecanismo-de-informacion-y-atencion-a-quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Quejas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion4-mecanismo-de-informacion-y-atencion-a-quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Quejas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion4-mecanismo-de-informacion-y-atencion-a-quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Quejas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf

ERP, the guidelines and principles of the following 9 out of 10 applicable World Bank Environmental and Social
Standards must be complied with:

Assessment and Management of Environmental and Social Risks and Impacts
Labor and working conditions,

Resource Efficiency and Pollution Prevention and Management,

Community health and safety,

Land Acquisition, Restrictions on Land Use and Involuntary Resettlement,
Biodiversity Conservation and Sustainable Management of Living Natural Resources
Indigenous Peoples/StBaharan African Historically Underserved Traditional Local
Communities,

8. Cultural heritage

9. Financial Intermediarié§ and

10. Stakeholder engagement and disclosure

NooaprwdhpRE

In order to comply with thguidelines and principles of the World Bank's Environmental and Social Standards
the countrydeveloped the Environmental and Social Management Framework (ESMF) and its annexes, which
are as follows:

Pest Management Plan Framework. PRE of Guatéfnala

Biodiversity Management Plan (MPMB) Framew&RE of Guatemata
Framework of the Forest Management PI®RE of Guatemafa

Cultural Heritage Protection Plan (CPPP) Framework Guatemal&EP&R

=A =4 =4 =4

In addition, the followingnstrumentswere prepared and published:

1 Guatemala ERP Labor Management Procedd(eMP);
1 Gender Sensitive Involuntary Resettlement FrameWqiRIM) Guatemala PRE;

32 Not applicable within the implementation of the Program

33 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.1.%20Anex0%201.%20Marco%20del%20Plan%20de%20Manej0%20de%20Plagas  PRE%20de
%20Guatemalaf.pdf

34 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.2.%20Anex0%202.%20Marco%20del%20Plan%20de%20Manejo%20de%20Biodiversidad%20(
MPMB)%20PRE%20de%20Guatervéladf

35 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.3.%20Anex0%203.%20Marc0%20del%20Plan%20de%20Manejo%20Forestal%20(MPMF)%20
PRE%20de%20Guatenmafgdf

36 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.4.%20Anex0%204.%20Marco%20del%20Plan%20Proteccion%20Patrimonio%20Cultural%20(
PPPC)%20PRE%20de%20Guatewigief

87 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.5.%20Anex0%205.%20Plan%20Gestion%20Mano%20de%200bra%20(LMP)%20PRE%20de%2
OGuatemalavf.pdf

38 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/5.%20Marc0%20de%20Reasentamiento%20lvoluntario%20(MRI)%20Sensible%20a%20la%20lg
ualdad%20de%20G%C3%A9nero%20PRE%20de%20Guatiemadla
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https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.1.%20Anexo%201.%20Marco%20del%20Plan%20de%20Manejo%20de%20Plagas_PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.1.%20Anexo%201.%20Marco%20del%20Plan%20de%20Manejo%20de%20Plagas_PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.2.%20Anexo%202.%20Marco%20del%20Plan%20de%20Manejo%20de%20Biodiversidad%20(MPMB)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.2.%20Anexo%202.%20Marco%20del%20Plan%20de%20Manejo%20de%20Biodiversidad%20(MPMB)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.2.%20Anexo%202.%20Marco%20del%20Plan%20de%20Manejo%20de%20Biodiversidad%20(MPMB)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.3.%20Anexo%203.%20Marco%20del%20Plan%20de%20Manejo%20Forestal%20(MPMF)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.3.%20Anexo%203.%20Marco%20del%20Plan%20de%20Manejo%20Forestal%20(MPMF)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.3.%20Anexo%203.%20Marco%20del%20Plan%20de%20Manejo%20Forestal%20(MPMF)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.4.%20Anexo%204.%20Marco%20del%20Plan%20Proteccion%20Patrimonio%20Cultural%20(PPPC)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.4.%20Anexo%204.%20Marco%20del%20Plan%20Proteccion%20Patrimonio%20Cultural%20(PPPC)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.4.%20Anexo%204.%20Marco%20del%20Plan%20Proteccion%20Patrimonio%20Cultural%20(PPPC)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.5.%20Anexo%205.%20Plan%20Gestion%20Mano%20de%20Obra%20(PGMO)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.5.%20Anexo%205.%20Plan%20Gestion%20Mano%20de%20Obra%20(PGMO)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.5.%20Anexo%205.%20Plan%20Gestion%20Mano%20de%20Obra%20(PGMO)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/5.%20Marco%20de%20Reasentamiento%20Ivoluntario%20(MRI)%20Sensible%20a%20la%20Igualdad%20de%20G%C3%A9nero%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/5.%20Marco%20de%20Reasentamiento%20Ivoluntario%20(MRI)%20Sensible%20a%20la%20Igualdad%20de%20G%C3%A9nero%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/5.%20Marco%20de%20Reasentamiento%20Ivoluntario%20(MRI)%20Sensible%20a%20la%20Igualdad%20de%20G%C3%A9nero%20PRE%20de%20Guatemala-vf.pdf

1 GenderSensitive Indigenous Peoples Planning Frame®RQIRPF) ERP of Guatemala; and
1 Guatemala's Stakeholder Engagement BI§BEP) ERP

These documents were prepared by the Government, represented by the National Council of Protected Areas
(CONAP), the Ministry of Environment and Natural Resources (MARN), the Ministry of Agriculture, Livestock
and Food (MAGA), the National Forest Instit(itdAB) (Program Implementation Unit), and the Ministry of
Public Finance (MINFIN) (Program Entity) and approved by the World Bank.

These documents were consulted by the government with interested stakehoidessx Participatory
Dialogue Workshops in August 20% which 199 representatives of different sectors and stakeholders
participated (indigenous authorities and organizations, productive associations and cooperatives, community
forestry networks, educational and academic organizations, local governmentgiatgmns, women's and

youth organizations, Trade unions and private sector companies, government agencies, environmental and
rural development NGOs). The participants were 62 women (31 percent) and 137 men (69 percent), of which
29 percent represented t Mayan, Xinka and Garifuna populations and 71 percent represented non
indigenous or mestizos. There was participation by the Xinca community of Jalapa, the Nahuala, Chajul and
Momostenango Indigenous Authorities, Partialidades de Totonicapan, the CotiMalyan Peoples and the
following linguistic communities: K'iche', Kagchikel, Q'eqchi', Pogomchi', Achi', Ixil and Mam.

In addition, to ensure compliance with the ESS within the REDD+ Initiative Projects, manuals and formats were
developed:

Grievance Redress and Information Mechanism M&R(&RM).
Stakeholder training pléf
SocialCommunication Plaf.
Format of the Forest Management Pfaand its Annexes:
o0 Annex 1: Environmental and Social Standards Compliance Form for Individual or
Group PIR in the Emission Reduction Program

=A =4 -4 =4

Finally, Guatemala, as part of the Emission Reduction Payment Agreements, submitte®Rep8eifon the
implementation of the safeguards which contains information @wvidence that the measures of the ER
Program have been implemented in accordance with the Safeguards Plans, with respect to the activities

89 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/4.%20Marco%20de%20Planificaci%C3%B3n%20para%20l0s%20Pueblos%20Indigenas%20(IPPF)
%20Sensible%20a%201a%20Ilgualdad%20de%20G%C3%A9nero%20PRE%20de%28&pdfemala

40 https://www.inab.gob.gt/images/pre/documentos/secciorocumentosde-estandaressocialesy-
ambientales/6.%20Plan%20de%20Participaci%C3%B3n%20de%20Partes%20Interesadas%20(SEP)%20PRE%?2
0de%20Guatemataf. pdf

41 https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS PRE%20de%20Guatefiyadt

42 https://www.inab.gob.gt/images/pre/documentos/secciordecanismede-informaciony-atenciona-
quejas/Manual%20del%20Mecanismo0%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Que
jas%26PRE%20G%20Versi%C3%B3n%202024%20ENE%2022. pdf

43 https://drive.google.com/file/d/11j8eKQF47wYkKVOBYn76xtTTSENgUKC1x/view?usp=drive_link
“nttps://www.inab.gob.gt/images/pre/documentos/secciordescripciondel
programa/Plan%20de%20Comunicaci%C3%B3n%20del%20PRE,%202025.pdf

45 https://www.inab.gob.gt/index.php/pre
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https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/6.%20Plan%20de%20Participaci%C3%B3n%20de%20Partes%20Interesadas%20(PPPI)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/6.%20Plan%20de%20Participaci%C3%B3n%20de%20Partes%20Interesadas%20(PPPI)%20PRE%20de%20Guatemala-vf.pdf
https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS_PRE%20de%20Guatemala-vf.pdf
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https://drive.google.com/file/d/11j8eKQF47wYkVOBYn76xtTTsENgUkC1x/view?usp=drive_link
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Plan%20de%20Comunicaci%C3%B3n%20del%20PRE,%202025.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Plan%20de%20Comunicaci%C3%B3n%20del%20PRE,%202025.pdf
https://www.inab.gob.gt/index.php/pre

generated by the ERs during the period from January 1 to December 31TBB26afeguards sealéport was
approved by the World Bank in October 2022.

2. Monitoring and Reporting Requirements

2.1 The entities responsible for implementing the Safeguards Plans are adequately resourced to
carry out the duties and responsibilities assigned to them as defined in the Safeguards Plans.

2.1.1 Technical Monitoring Group

The Executing Unit (INA8Jjormed the Technical Monitoring Group in 2020 through the personnel in charge

of monitoring safeguards in the emission reduction program of the National Council of Protected Areas
(CONAP), the Ministry of Environment and Natural Resources (MARN), th&eyihidgriculture, Livestock

and Food (MAGA) and also the representatives of the REDD+ Projects. a) Early REDD+ Project GUATECARBON;
(b) Early REDD+ Lacandon Forests Project and (c) Local Networks for Development Project

This technical monitoring group, considering the limitations of the design of the program's Q@VID
safeguards plans, focused on coordinating and evaluating the activities of the REDD+ Projects and the
management of the environmental and social risks tifesdl in the Environmental and Social Management
Framework.

The support committees are critical for supporting the implementation of the ERP. These committees are
convened and coordinated by the National Forest Institute (INAB) and their procedures are detailed in the
Operational Manual of the Sustainable DevelominBrogram.

2.1.1.1 Committees and their functions:

- EP&R Steering Committee: Led by INAB and made up of the Ministry of Agriculture, Livestock and Food
(MAGA), the Ministry of Environment and Natural Resources (MARN), the National Council of Protected Areas
(CONAP) and INAB. Its role is to promote intet@®@l coordination and budgets for proper ERP
implementation.

- EP&R Technical Implementation Group: Led by INAB and composed of MAGA, MARN, CONAP, and INAB. Its
role is to support the effective implementation of REDD+ Initiatives, the Grievance Redress and Information
Mechanism, compliance with the environmental aswtial standards set out in the Environmental and Social
Commitment Plan, and benefit sharing.

“Decree 262020 of the Congress of the Republic of Guatemala establishes that the Executing Unit of the
Emission Reduction Program is the National Institute of Forests (INAB) and that among its functions is the
coordination of actions with the National Catihof Protected Areas (CONAP), the Ministry of Environment
and Natural Resources (MARN) and the Ministry of Agriculture. Livestock and Food (MAGA), during the
validity of the ERP.
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- EP&R Technical Monitoring Group: Coordinated by INAB and made up of representatives of the Directorates
or Units of Geographic Information Systems, Climate Change, National Technical Coordination or related
technical directorates of MARN, MAGA, CONAPIBA®B. Its function is to carry out mapping activities and
integrated monitoring and support in the processes related to the monitoring, reporting and verification of
the program.

- National BenefitSharing Committee: Coordinated by INAB and composed of representatives from the
Financial Directorates or Units, Legal Affairs Directorate, Climate Change Directorate, National Technical
Coordination or related technical directorates thie MARN, MAGA, CONAP, INAB and one representative
from each type of REDD+ Initiative Project. Its function is to approve the benefit sharing reports prepared by
INAB and to share the progress made with benefit sharing among the representatives of eacti RpDD+
Initiative Project.

2.1.1.1.1 Importance of Committees:

Support committees are critical for the effective implementation of the Emission Reduction Program (ERP), as
they enable crossectoral coordination, implementation of relevant activities, monitoring, and benefit
sharing in a transparent and efficient masm These committees began operating in 2024 and have since
played a crucial role in the implementation of the ERP, ensuring that the objectives and targets established in
the Program are mefAs established in the Manuals of the Technical Monitoring G(@Ipvifor its acronym

in Spanishand the National Benefit Distribution Committee (CNDBIits acronym in Spanighthey meet
regularly every three months, upon prior notice by the Technical Secretariat of the Committee (ST). They can
also meet extraordinarily when necessary, as long as it is convened by the ST or at the request of at least half
of the committee's fll members.The GTM is made up of government institutioddINFIN, MAGA, MARN,
CONAP, and INABRuniversities and REDD+ Initiative ProjectstHe case of the CNDB, it is made up of
government institutionstMAGA, MARN, CONAP, and IlNABpresentatives of the three types of REDD+
projects, ASOREMA, and the Foregsgociation (Guildyndigenous people and women are represented as
members of the aforementioned institutions (for example, ASOREdFesentative is avomanand one of

the representative of thdVICSEAB a woman and indigenous).

The launch of these committees in 2024 marked an important milestone in the implementation of the ERP, as
it allowed for coordination and collaboration between the different institutions and sectors involved in the
program. Thanks to their work, progres@shbeen made in the implementation of relevant activities,
monitoring and the distribution of benefits in a transparent and efficient manner.

In summary, the support committees are essential for the success of the ERP and their operation since 2024
has been fundamental to achieving the program's objectives.

2.1.2 Role of the Government in the Technical Monitoring Group

The following is a brief description of the roles of the committees that make up the governance of the ERPA.

The Technical Monitoring Group in particular has the technical skills and human resources in place to monitor
the environmental and social aspeakthe activities during the period (year 2020).
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- Ministry of the Environment and Natural Resources (MARN A public sector entity specializing in
environmental matters and natural goods and services in the public sector, responsible for the protection of
the natural systems that develop and sustain life in all its manifestations and expressions, promotingea cult
of respect and harmony with nature and protection. conservation and rational use of natural resources, in
order to achieve transgenerational development, articulating institutional, economic, social and
environmental work, with the aim of forging armpetitive, supportive, equitable, inclusive and participatory
Guatemala.

The MARN is organized into six directorates, 3 units, a secretariat and founwiistries under the higher
office. Of which the VieMlinistry of Natural Resources and Climate Change is the Climate Change Directorate
composed of three departments:

=

Vulnerability and Climate Change Adaptation

Science and metrics

3. Climate Change Mitigation and Clean Development Mechanisms. This department coordinates the
Interinstitutional Coordination Group (GCI), a multisectoral coordination mechanism to jointly
manage the implementation and monitoring of projects, programs, fdjcetc. on environmental
sustainability issues, throughout the country, and in coordination with all public and private
institutions.

n

Through the specialized professional staff of the Climate Change Directorate and the Depart@émtadé
Change Mitigation and Clean Development Mechanigms, persons (head and deputy) of the institution
participated in the meetings with the Technical Monitoring Group and in the review of documents related to
the 2020 monitoring period.

-National Forest Institute (INAB?): INAB is an autonomous, decentralized state entity, with legal personality,
its own assets, and administrative independence. It is the governing body and competent authority of the
Agricultural Public Sector in forestry matters.

INAB administers various incentive programs, including the Forest Incentives Program (PINFOR), which ended
in 2017, the Incentive Program for Small Owners of Forest or Agroforestry Land (PINPEP) and the Program for
the Promotion of Forest Establishment, d®gery, Restoration, Management, Production and Protection
(PROBOSQUE). INAB has contributed to the advancement of Guatemala's forestry sector through institutional
strengthening, its decentralized structure, and the PINFOR, PINPEP and PROBOSQUEN{erdstey i
programs that have fostered reforestation, the sustainable management of natural forests, and the
establishment of forest plantations and agroforestry systems.

INAB has eight technical and administrative directorates, nine regional offices and 35 subregional offices,
which are located according to the importance of forestry activities throughout the national territory.

INAB, through Article 5 of Decree-2020 of the Congress of the Republic of Guatemala, was designated as
the Execution Unit of the Emission Reduction Program, and is therefore responsible for providing the technical

47 https://www.marn.gob.gt/sobreel-marn/baselegaldel-marn/

48 https://www.inab.gob.gt/index.php
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and administrative guidelines for the program, including the reception, approval, evaluation, and certification
of REDD+ initiative projects. INAB, as the executing unit, designed a specific information and complaints
mechanism for the program prior to theall for REDD+ Initiatives Projects in 2023.

With respect to the Monitoring reports established in the ERPAs, it is also in charge of coordinating the
monitoring of Carbon, distribution of benefits, transfer of Emission Reduction titles, environmental and social
aspects, among others.

INAB coordinated the Technical Monitoring Group for the 2020 period, through the staff of the Climate
Change Unit, the Legal Affairs Unit, the Gender Unit and the Indigenous Peoples Unit of the institution.

Human Resources for Environmental and Social Management

The Emission Reduction Program (ERP) has a team of human resources specialized in environmental and social
management. Theeamincludes:

- One (1)Environmental specialist: experienced in the management of environmental impacts and the
implementation of mitigation measures.

- One (1)Social specialist: experienced in managing social impacts and implementing mitigation measures

in charge of the Grievance Mechanism

In addition, the ERP is supplemented by other INAB human resources, including:

- Technicians from other areas: who bring their experience and knowledge in specific areas, such as forestry,
biodiversity and natural resource management.

- Regional technicians: who work in the regions where REDD projects are implemented and whedggptk in
knowledge of local conditions and the needs of the communities.

The combination of these human resources enables the ERP to have strong technical and operational capacity
to address the environmental and social challenges associated with REDD project implementation. This
ensures that the program is implemented effeeliy and sustainably, and that the goals of reducing emissions

and conserving biodiversity are achieved.

Unit budget envelope:

In 2020, INAB fulfilled its functions as the Executing Unit of the ERP, with its own resources (institutional
budget), since it did not have the budgetary allocation that it should receive according to Dee2€2@0f

the Congress of the Republic, whindicated that MAGAhould prioritize with its own budget the additional
allocation of five million quetzals (Q. 5,000,000.00) to INAB for the execution and implementation of the
program.

During the years 2020 to 2022, INAB managed the support of consultants from other organizations such as
the InterAmerican Development Bank to develop, systematize, design, and elaborate the necessary
documents for the monitoring of environmental and sdadafeguards.

In mid2022, MAGA provided the funds for the operation of the Program, allocating through a budget item

the five million quetzals indicated in Decree-2020 of the Congress of the Republic.
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Currently, there is no additional budget allocation for the Program beyond the initial disbursement of five
million quetzales (approx. USD$ 641,025.64) for the entire ERPA period. Therefore, only the funding granted
in 2022 is available, with no new budgsdtocations thereafter.

National Council of Protected Areas (CONAP)n 1989, the Congress of the Republic of Guatemala issued
Legislative Decree-&9, creating the National Council of Protected Areas (CONAP) as the highest governing
and coordinating body of the Guatemalan System of Protected Areas (SIG®P$IGAR made up of all
protected areas and the entities that administiiem, aiming atproviding ecosystem goods and services to

the populationfor their social, economic and political development with jurisdiction over the entire national
territory, its maritime coasts and its airspace.

CONAP is responsible for formulating policies and strategies for the conservation, protection, and
improvement of the nation's natural heritage through SIGAP, which in turn is a consultative body to the Office
of the President of the Republic and the ertiBtate. Entities involved in the conservation, protection and
sustainable use of the country's natural resources, with the following main purposes: planning, executing and
disseminating the National Strategy for the Conservation of Biological DiversityRanewable Natural
Resources of Guatemala; coordinating the administration of Wild Flora and Fauna Resources, through their
respective executing bodies; as well as to plan and coordinate the execution of the provisions on conservation
of biological divesity contained in the instruments ratified by Guatemala.

CONAP is composed of a full representative and an alternate from the following entities: Ministry of
Environment and Natural Resources (MARN), Center for Conservation Studies of the University of San Carlos
de Guatemala (CECON), National Institute of Aoghlogy and History of the Ministry of Culture and Sports
(IDAEH), National Association of Municipalities (ANAM), Guatemalan Institute of Tourism (INGUAT). Ministry
of Agriculture, Livestock and Food (MAGA) and a delegate from the NGOs related to restomates and the
environment registered with CONAP.

Hierarchically, after the Honorable Council, are the secretariat and undersecretariat of CONAP. The
organization has four types of bodies:

1. Substantive bodies that comprise the Executive Secretariat and the ExecutiveSéuietary, as

well as the Directorates that have direct actions at the national level within protected areas and that
respond directly to institutional objectives, amortpem: the Directorate of Evaluation and
Conservation of Biological Diversity, the Directorate of Development of SIGAP, the Directorate of
Forest and Wildlife Management, Directorate of Education for Sustainable Development, Directorate
of Environmental Maagement, and Directorate of Geospatial Analysis.

2. Technical support bodies are those that support and advise the substantive directorates of the
organization on the following issues: legal affairs, technical matters, national and international
cooperation, communication, planning, indigenous peoplesal communities, gender, regional
technical matters, specific advisory matters, national fund for the conservation of nature and climate
change.

3. The administrative bodies are those that work with or have a relationship with the financial and
human resources of the institution.

4. The internal control bodies, which in this particular case is the audit of the institution.

49 https://conap.gob.qgt/
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Through the staff of the Directorate of Geospatial Analysis and the Climate Change Directorate of the Climate
Change Unit (head and deputy), they participated in meetings with the Technical Monitoring Group, for the
review, in their institutional competernes, of the documents related to the safeguards report for the 2020
monitoring period.

The aforementioned staff of the National Council of Protected Areas (CONAP), as the governing body of
Guatemala's protected areas, specifically reviewed the environmental and social risk management activities
and measures reported in the Guatecarbon andd@ees Lacandon para la Vida projects.

-Ministry of Agriculture, Livestock and Food (MAGH The Ministry of Agriculture was created by Legislative
Decree No. 1042 of May 21, 1920. It is a State institution that promotes comprehensive rural development
through the transformation and modernization of the agricultural, forestry and hydrobiologezbis,
developing productive, organizational and commercial capacities to achieve food security and sovereignty and
competitiveness with clear rules and standards for handling products on the national and international
markets, ensuring the sustainability natural resources.

Through the Climate Change Unit and the Directorate for International Cooperation, they participated in
meetings with the Technical Monitoring Group for the review, within the scope of their institutional
competencies, of the documents related to the Safagls SelReport for the 2020 monitoring period.

2.1.3 The Role of REDD+ Projects in the monitoring of environmental and social compliance

In the 2020 Self Assessment Repohte tREDD+ projects: a) GUATECARBON Early REDD+ Project; (b) the
Lacandén Early REDD+ Project: Forests for Life; and (c) the REDDES Local Development Project, reported
progresson addressing and mitigatingf the environmental and social risks identified in the Environmental

and Social Management FramewdBSMF). Additionally, each REDD+ project presented in 2024 as annex to

it Forestry Management Plan an Environmental and Social Management Plan (ESMP), identifying concrete
actions to mitigate E&S risks andmply with the WB ESS.

Each REDD+ project has its own governance structure which amongstludkens important monitoring role
of the E&S complianc&he following is a brief description of tleach project governance structure.

1 LacanddnForests for LifeREDD+ ProjectThe >'Defenders of Nature Foundation is part of the
organizational structure of the Governance Committee of the REDdzandén Forests for Life
project, an organization that has had a formalomanagement agreement with CONAP for the Sierra
de Lacando6n National Park since 1999.

The General Assembly is the supreme decisiaking body of the Defenders of Nature Foundation,
which meets ordinarily twice a year and extraordinarily, as many times as necessary; It is currently
made up of a total of 76 members from different specialti@bo act on an ad honorem basis.

The Board of Directors is the body in charge of the management and administration of the Defenders of Nature
Foundation, which meets once a month and its nine members act ad honorem. Within the staff of the FDN,

50 hitps://www.maga.gob.gt/
51 https://defensores.org.gt/nuestrehistoria/
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the Executive Director is the highest executive authority of the institution, then we have Program Directors,
Directors of Protected Areas and Thematic Coordinators.

The Fundacién Defensores de la Naturaleza (FDN) is leading the REDD+ Lacand6n Forest for Life project
together with local community partners organized in their communities. By consensus among the partners,
they have delegated FDN as their representativeDecember 2016. To date, FDN has led the project's
management, marketing, and communications. There is a governance committee composed of two
representatives from the La Técnica community, 2 representatives from the La Lucha community, 2
representatives fom the Uni6on Maya ltzd& communities, and 2 representatives from FDN. The committee
meets regularly and extraordinarily to make decisions on the project.

They participated in the Technical Monitoring Group of the REDD+ project through the staff of the Fundacién
Defensores de Idlaturaleza (one member and one alternate), facilitating the systematization and transfer of
project information to INAB for the 2020 period.

REDDES Local Development ProjgciThe CALMECAC Foundation is the representative of the project, it is
also a norprofit organization that values life and diversity, conserving and sustainably managing natural
resources for the participation of local actons the region of Alta Verapaz, Baja Verapaz, Quiché and
Huehuetenango;

The Local Networks for Development project has an assembly, which is made up of users of forestry incentives
who are mainly members of Enredémos por el Corazén Verde, 12 participating municipalities, and Calmecac.
The MunicipalityCalmecac relationship ierough a contract/agreement, ceding its emissions to Calmecac.

They participated in the Technical Monitoring Group as a REDD+ project through the staff of the CALMECAC
Foundation (one member and one alternate), facilitating the systematization and transfer of project
information to INAB for the period 2020.

The Reddes Locales para el Desarrollo project is a REDD+ initiative that seeks to reduce deforestation and
forest degradation in Guatemala, actively involving local communities in its design and implementation.
Through workshops and meetings, communitytjgpation has been promoted and partnerships have been
established with municipalities and local organizations. The project aims to promote sustainable forest
management and improve livelihoods for local communities.

The project is part of the Emission Reductions Program for Guatemala and has the necessary legal and
technical backing. The Congress of the Republic of Guatemala issued Agreer@8202Which establishes

the bases for the Emissions Reduction Program amgpowers the Executive Branch to sign related
agreements and contracts. The Program executing unit is the National Forest Institute (INAB), which
coordinates activities with other government entities. The project has submitted a file to the Executing Unit
and has received requests for technical and legal amendments from independent entities, which have already
been attended to and responded to by means of specific letters.

It is important to mention that the project complies with the safeguards of the Emission Reduction Program
(ERP) through the submission and review of its Social and Environmental Management Plan. This plan was

52 https://www.fundacioncalmecac.org/
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integrated as an annex to the Project Management Plan and sent to the Executing Unit for review and
feedback. The PIU submitted amendments to the plan, which were addressed and responded to during the
project review and approval process.

The Reddes Locales project uses Verra's Verified Carbon Standard (VCS) VM0048 methodology to estimate
avoided emissions reductions from deforestation and degradation (REDD+). This methodology incorporates a
technical analysis by a specialized thpatty firm that provides validated jurisdictional data, such as updated
deforestation rates and areas most likely to be afforested. The project also uses Module VMDO0O55 to estimate
emission reductions by preventing unplanned deforestation. The information gesmbray the external
company will be available in the first quarter of 2025, allowing the further development of the project's carbon
model and progress towards its final verification.

The project will be registered under Verra's Verified Carbon Standard (VCS) VM0048 methodology, which
meets the high integrity standards of the Integrity Council for the Voluntary Carbon Market (ICVCM) and Core
Carbon Principles (CCPs). This ensures tigatarbon credits generated are of high quality, transparent, and
verifiable. The YM0048 methodology requires validation of jurisdictional data by an external firm and a
rigorous verification process. The project expects to reduce approximately 2,63B7A&0O2e in its 3Qear

useful life, contributing significantly to climate change mitigation.

In addition,the projecthas actively participated in the coordination mechanisms of the Emission Reduction
Program (ERP) and other committees, contributing to the development of the National REDD+ Strategy and
to the design and implementation of the ERP in Guatemala. Some &ethactivities include:

- Participation in the REDD+ Implementers Group (GIREDD)

- Participation in ERP design and implementation

- Rounds of dialogue and participation for the National Strategy for Emission Reduction
- Visit of the World Bank and the ERP Implementation Unit to the project area

These activities demonstrate the Project's commitment to collaboration and coordination with other relevant
actors in the implementation of the National REDD+ Strategy and the ERP in Guatemala.

The REDDES Local para el Desarrollo (REDDES) project has been designed and included in the Emission
Reduction Program (ERP) since its inception. The Project has participated in the feedback process and has
been included in the package of Program documents.

REDD+ GUATECARBON ProjéEhe project is governed by a Governance Council. The Governance Council
is a mixed structure that includes representatives of the government and the concessionaires; Four of them
represent CONAP and, on the other hand, the concession holders, who arserf@é by three leaders of

the different forestry blocks, an industrial concession holder and a representative of the Association of Forest
Concessions of Petén (ACOFOP).

In addition, there is a project management team responsible for the management of the Project as such,
responsible for the technical management and funds to carry out REDD+ activities, the coordination of the
personnel involved, monitoring (climatic, sd@ad biological) and the application of social and environmental

53 https://quatecarbon.com/
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safeguards and the conflict resolution mechanism. among others. For the application of social and
environmental safeguards and the conflict resolution mechanism, the management has a monitoring
component with field technicians who support it.

They participated in the Technical Monitoring Group as a REDD+ project through ACOFOP staff (one regular
and one alternate), facilitating the systematization and transfer of project information to INAB for the 2020
period.

2.2 ER Program activities are implemented in accordance with the management and mitigation
measures specified in the Safeguards Plans.

2.2.1 Confirm that the environmental and social documents prepared during Program
implementation are based on the Safeguards Plans. Provide information on their
scope, key mitigation measures specified in plans, whether plans are prepared in a
timely manner, and whether disclosure and consultation on plans is undertaken in
accordance with agreed measures

The ER Program is implemented in accordance with the management and mitigation measures specified in
the Safeguards Plans. The following provides information on the preparation and scoping of the
environmental and social documents for the program.

Environmental and Social Documents

The ER Program's environmental and social documents are based on the Safeguards Plans and are prepared
in accordance with the Program's Environmental and Social Management Framework (ESMF). The ESMF
identifies the legal framework in place in Guatemala dompliance with the indicators established by the
Carbon Fund and the World Bank's Environmental and Social Standards applicable to the program.

Scope and Mitigation Measures

Each Forest Management Plan of REDD+ projects was prepared in compliance with the Environmental and
Social Instruments (E&S) of the ERP, which include:

-Environmental and Social Management Framework (ESMF)
- Indigenous Peoples Policy Framework (IPPF)

- Management Policy Framework (MP)

- Involuntary Resettlement Policy (IRM) Framework

In addition, each Forest Management Plan is accompaniethinvironmental and Social Management Plan
(ESMP) and an Involuntary Resettlement Plan/Action Plan/Indigenous Peoples Plan (PRff? A
acronym in Spanighas applicable, in accordance with Annex 9 of the Forest Management Platf.Form

In the first call for projects to the Emission Reduction Program, a total o7 py2fects were submittedvith
1,227 ESMPdS he distribution of these projects according to their typology was as follows:

54 https://www.inab.gob.gt/index.php/pre
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- McSEARype projects: 126 projects(98%)
- REDD+ type projects: 3 proje¢fs5%)
- SIGAP type projects: 19 proje¢is5%)

Importantly, all of these projectare goinghrough a rigorous admissions process before being considered for
inclusion in the program. This intake process is critical to ensure that projects meet the requirements and
standards set by the Emissions Reduction Prog€fithe 1,227 proposals, by August 27, 2025, 1,015 projects
had been admitted; all are accompanied byE&S Setvaluation and aie SMPA fewPIRs were accompanied

by an IPP, the SIGAP models were accompanied by RARAPsvere required.

Relevance of the Admission Process:

The admission process is crucial to ensure that projects entering the program are viable, sustainable, and
effectively contribute to emissions reductions. During this process, various aspects of projects are evaluated,
including their environmental impacttechnical and financial feasibility, and alignment with program
objectives.

Compliance of REDD+ Initiative Projects (PIR)

All PIRs confirmed to have carried out an Environmental and SocighsSesment (E&S), identifying E&S

risks and mitigation measures. In addition, all PIRPs developed an Environmental and Social Management Plan
(ESMP) with the participation of differeattors. This demonstrates PIR's commitment to the environmental

and social management of their projects and their readiness to implement measures to mitigate negative risks
and impacts.

Results of the Call for Proposals:

The first call for projects to join the Emission Reduction Program resulted in broad participation of projects of
different types. Most of the projects presented were McSE#®R, suggesting a strong interest in this type

of initiatives. However, REDD+ g/projects and projects within SIGAP were also received, demonstrating the
diversity of approaches and strategies that are being considered to address the challenge of reducing
emissionsAtotal of 1,22 projects were submittedin the review carried outy the PIU not all PIRs included

the required E&S Sedfvaluation and ESMP. These were returned to the proponents to be complemented. Of
the 1,227 proposals, by August 27, 2025, 1,015 projects had been admitted; all are duly accompanied by an
E&S Selévauation and an ESMP. A few PIRs were accompanied by & iR SIGAP models were
accompanied by PAs; no RAPs were required.

In summary, the first call for projects to enter the Emission Reduction Program was a success, with a significant
number of projects submitted and a rigorous admission process that guarantees the quality and viability of
the selected projects. The carryimgit of E&S selissessments and the preparation of ESMPs by PIRs are
highlights of the commitment to environmental and social management of projects.

Timely Preparation and Disclosure

551PPs are reviewed by the both the PIU and the Bank.
¢ |PPs are reviewed by the both the PIU and the Bank.
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The timely preparation and disclosure of environmental and social management plans (ESMPs) are critical to
ensure the effectiveness of mitigation measures and stakeholder engagement in the ER Program. The process
for preparing and disseminating plans issdebed below.

The preparation of environmental and social management plans is conducted according to an established
timetable and is carried out in close collaboration with relevant stakeholders. This ensures that plans are
timely and effective in mitigating environmeaitand social impacts associated with program implementation.

Disclosure and consultation on the plans is carried out in accordance with the agreed measures and is carried
out through various mechanisms, including: a) Consultation meetings: meetings are held with the relevant
stakeholders to discuss the plans andeciicomments and suggestions; b) Public documents: plans are made
available to the public through the programme website and other means of communication; ¢) Workshops
and trainings: workshops and trainings are held to inform stakeholders about the plasstiepir
implementation.

Dissemination and consultation on the plans have:

- Improve effectiveness of plans: incorporating comments and suggestions from stakeholders to improve the
effectiveness of plans.

- Buik trust: between stakeholders and the program through transparency and participation.

- Ensurel sustainability: by engaging stakeholders and considering their needs and concerns.

Below is a summary for the early REDD+ PIR implemented by each REDD+ project during 2020, the activity
and the associated environmental risk, and the environmental or social document implemented at the request

of Guatemalan legislation in line with the Eionmental and Social Management FramewdFke summary

remains valid at the time of presenting this Annex. There is no need to update this Table in the future.

Table14. Summary of REDD+ projects by REDD+ Strategy Option / Activities with environmental and/or
social risks and Environmental or Social Document to manage the risk or impact during 2020.

REDD+ Strategic Options Environmental and/or social Environmental or social document tg
activities and associated risks| manage the risk or impact during the yes
2020.
Guatecarboén Guatecarbon Guatecarbén

1. Strengthening Foreq Activity 1:  Technical and In 2020, there were the following aspetts
Governance administrative field evaluatiol
by CONAP to establish th|
2. Conservation, protection ar| feasibilty of a 25year| Risk 1
sustainable management | extension of two forestn
forests concession contract

57 As an annex to the Forest Management Plan, an E&S Management Pléctaom Plan aligned with the
ESMF and the ERPA Process Framework were prepared for each early REDD+ to address the E&S risks initially
identified.

39



REDD+ Strategic Options

Environmental and/or social
activities and associated risks

Environmental or social document tq
manage the risk or impact during the yeg
2020.

3. Forest landscape restoratii
and restoration of forest an
agroforestry land cover.

4., Reduce unsustainable woq
use.

(Carmelita and

Suchitecos).

Impulsore

Risks 1: Not renewing foresf
concession contracts durir
2020 due to limited institutionz
personnel.

Activity 2: Technical and lega
coordination by CONAP for th
preparation of the draf
document to establish th
regulations  for  potentig
emission reduction activities i
the Guatemalan Protecte
Areas System.

Risk 2. Delay in the approva
processes for new instrumer
related to the Emission
Reduction Program for th
Sustainable Management

Natural Resources in the IGAI

Activity 3: Monthly
coordination meetings betwes
CONAP and forest
concessionaires and agenc
and institutions involved in thi
environmental and justic
sectors, with a view to restorin
at least 150 hectares in areas
high deforestation and fores
degradation caused, inter al
by illegal logging.

Risk 3:  Protection of
conservation areas may restri

access to resources, affel
livelihoods, and Ilead ftc
economic losses, includin

natural resources traditionally
used by (indigenous) women.

1. Contracts of each community fores
concession. 58They contain a claus
allowing for the extension of concessi
contracts (the total duration of th
concession is 25 years), and there is
minimum conditions clause for suc
extension, which must be administered
least two years before the contract exg
date.

2. Regulations for the Granting
Concessions for the Use and Managem
of Renewable Natural Resources in t
Multiple Use Zone of the Maya Biosphe
Reserve?

Risk 2

Planning tool for the 2020 Red Program
which establishes, among other things, t
development of programs to strengthe
technical and administrative capacities

streamline processes in the areas of SIG

Risk 3 & 4

1. Article 22 of the Protected Areas L&
and its Implementing Regulations, Decr
No. 489%0, and Article 24 of its Regulatior
address the regulation of huma
settlements in protected areas.

S8Example of concession contrachttps:/sip.conap.gob.gt/wpcontent/uploads/2023/01/ContrateSan

Miguel.pdf

59 http://138.117.140.116/Documentos/2019/Art10/16/NORMATIVO%20DE%20CONCESIONES. pdf

60 https://www.mem.gob.gt/wp-content/uploads/2015/06/5. Ley de Areas Protegidas Decret894df
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REDD+ Strategic Options

Environmental and/or social
activities and associated risks

Environmental or social document tq
manage the risk or impact during the yeg
2020.

Activity 4: Coordination of
forest fire prevention and
control actions through 8¢
strategic camps in the event
any forest fire emergency il
their forest concessior|
management units.

Risk  4: Protection of
conservation areas may restri
access to resources, affel
livelihoods, and lead tq
economic losses, includin
natural resources traditionally
used by (indigenous) women.

2. The General Management Plan and t
Annual Operating Plan of the Commun
and CeAdministrative Forest Concessio
blestablish the activities to be carried o
for monitoring and surveillance. Theg
tools are based on the Master Plan of tl
Maya Biosphere ReserveThe Maya
Biosphere Reserve Mgt. Plan was
developed with the participation o
communities and consulted with affecte
parties.

3. The updatd guidelines for the
development ofProtected Areas” Maste
Plans include the participation of affect
persons and communities and
requirement of their consultation. In th
regard they can express their opinion
even oppose argecisions that might affec
access to natural resources that cg
impact their livelihoods.
https://conap.gob.gt/wp
content/uploads/2022/02/Instructide
lineamientosparaPlanesMaestros
SIGAP.pdf

Lacandon forests for life
1. Strengthening Fores
Governance

2. Conservation, protection ar
sustainable management
forests

Lacandon forests for life

Activity 1: Coordination of the
Defenders of Nature
Foundation for the preparatic
of 16 reports of complaint
related to illegal logging
identified through 12 patrols il
the intangible area of the Sier

del Lacandén National Park.

Lacandon forests for life

In 2020, the following aspects we¥given:

Risks 1, 2, and 3

1. The Cemanagement Agreement and t
Master Plan for Sierra del Lacand

National Park %%stablish the activitie
permitted in accordance with the provisig

6lhttps://sip.conap.gob.gt/wpcontent/uploads/2022/10/Plan_Operativo_Anual 2022 y Plan_Operativo M

ultianual 20222026.pdf

62 As an annex to the Forest Management Plan, an E&S Management Pléctaom Plan aligned with the

ESMF and the ERPA Process Framework were prepared for each early REDD+ to address the E&S risks initially

identified.

63 https://defensores.org.gt/wpcontent/uploads/2021/06/Plarviaestro-PNSL.pdf
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REDD+ Strategic Options

Environmental and/or social
activities and associated risks

Environmental or social document tq
manage the risk or impact during the yeg
2020.

3. Forest landscape restoratii
and restoration of forest an
agroforestry land cover.

4. Reduce unsustainable wo
use.

5. Promotion of
competitiveness and legality i
the value chain of fores
products and byproducts.

Risks 1: Protection of
conservation areas may restr
access to resources, affe
livelihoods, and lead to
economic losses, includin
natural resources traditionall
used by (indigenous) women.

Activity 2: Coordination for
downloading satellite image
from geographic informatiof
systems platforms to increa:
forest monitoring for the
project, through Fundacio
Defensores de la Naturale]
and CONAP.

Risk 2: Strengthening fores
monitoring may result in
restriction of access to natur
resources and may affe
livelihoods and cause econom
losses to vulnerable soci
groups.

Activity 3: Training, through
the Defensores de la Naturale
Foundation, for projec
cooperatives on the proper u
of forest management plar
established by INAB an(
CONAP as a control measu
for illegal forestry activities.

Risk 3:Possible exclusion (¢
women from the dialogueg
between the various actors
because the experts do nc
consider them involved in the
conservation and managemet,
of natural resources, due fi
lack of knowledge or becaus
they do not fit into the

traditional diision.

of the Protected Areas Lawhis Mgt. Plan
was developed with the participation ¢
communities and consulted with affecte
parties.

2. Institutional Gender Policy of th
84Defensores de la Naturaleza Foundatic
3. Guide for the development of
Community Consultation adopted by th
Fundacion Defensores de la Naturaléza.
4. The updatd guidelines for the
development of Protected Areas” Mast
Plans include the participation of affecte
persons and communities and th
requirement of their consultation. In thi
regard they can express their opinion
even oppose any decisions that mig
affect access to natural resources th
could impact their livelihoods.
https://conap.gob.gt/wp
content/uploads/2022/02/Instructivede-
lineamientosparaPlanesMaestros
SIGAP.pdf

64 hitps://defensores.org.gt/wpcontent/uploads/2021/06/Poli%CC%8 1ticmstitucionalesFDN2020.pdf

65 https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS PRE%20de%20Guatefnadt

42
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REDD+ Strategic Options

Environmental and/or social
activities and associated risks

Environmental or social document tq
manage the risk or impact during the yeg
2020.

REDDES Locales para
Desarrollo
1. Strengthening Fores

Governance

2. Conservation, protection ar
sustainable management
forests

3. Forest landscape restoratii
and restoration of forest an
agroforestry land cover.

4. Reduce unsustainable wol
use.

5. Promotion of
competitiveness and legality i
the value chain of fores
products and byproducts.

REDDES Locales para
Desarrollo
Activity 1 Technical

facilitation by CALMECAC for
the signing of the Letter o
Understanding for the
Decentralization of Foreg
Licenses and Family
Consumption between th
municipality of Nebaj and the
National Forest  Institute
(INAB).

Risk 1: Increase processes
implement household locé
consumption by decentralizin
forest licensing, increasin
deforestation and foreg
degradation

Activity 2: Delivery of inputs
for forest nurseries to municip:s
technicians: 20,000 plants |
Nebaj, 25,000 plants in Chaju
and 35,000 plants in Cotzg
Quiché. 2. Development ¢
reforestation of (two
communities and 2000 donat
plants). 60,000 plants in San
Ana Huista, 10,000 in Nentol
and 8,000 in Huehuetenang
(project area).

Risks 2: Underlying activities

related to establishing

REDDES Locales para el Desarrollo

In 2020, the following aspects wefgiven:

Risks 1 & 2

1. PROBOSQUE Law
Implementing Regulatiorfg.
2. Guide for the Evaluation of Manageme
Plans for Productive Purpo$és

3. Municipal Protocol for the Transport
Forest Producf$

4. List of Threatened Species of Guatem
- LEA-

and it]

5 As an annex to the Forest Management Plan, an E&S Management Pléwtiomd Plan aligned with the

ESMF and the ERPA Process Framework were prepared for each early REDD+ to address the E&S risks initially

identified.

57https://www.inab.gob.gt/images/centro_descargas/reglamentos/publicactmmodificacion

reglamenteprobosque.pdf

S8https://www.inab.gob.gt/images/centro_descargas/formatos_probosque/manual_criterios_parametros_p

robosque/Tomo%201%20Manual%20de%20Criterios%20y%20Par% C3%A1metros%20PROBOSQUE.pdf

8%https://www.inab.gob.gt/images/comunicados/socializacion%20del%20reglamento%20de%20transporte.

pdf
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https://www.inab.gob.gt/images/centro_descargas/reglamentos/publicacion-dc-modificacion-reglamento-probosque.pdf
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https://www.inab.gob.gt/images/centro_descargas/formatos_probosque/manual_criterios_parametros_probosque/Tomo%20I%20Manual%20de%20Criterios%20y%20Par%C3%A1metros%20PROBOSQUE.pdf
https://www.inab.gob.gt/images/comunicados/socializacion%20del%20reglamento%20de%20transporte.pdf
https://www.inab.gob.gt/images/comunicados/socializacion%20del%20reglamento%20de%20transporte.pdf

REDD+ Strategic Options Environmental and/or social Environmental or social document tg
activities and associated risks| manage the risk or impact during the yez
2020.

plantations, agroforestry an
silvopastoral systems ma
involve  purchasing plants
seeds, or other products, sud
as timber, known to originate
from areas where there i
significant risk of conversion ¢
degradation of natural
resourcesor critical habitats.

Bottom line

The ER Program is implemented in accordance with the management and mitigation measures specified in
the Safeguards Plans, ensuring the protection of the environment and society in the implementation of the
Program. The Program's environmental and soctausnents are based on the Safeguards Plans and are
prepared in accordance with the Environmental and Social Management Framework (ESMF) and the
Environmental and Social (E&S) Instruments of the Emission Reduction Program (ERP).

Implementation of the ER Program in accordance with the ERP Safeguards Plans and E&S Instruments ensures
that the Program meets the environmental and social standards set by the Carbon Fund and the World Bank.
This includes: a) protection of the environntgfb) respect for human rights, and (c) community participation.

The ER Program is implemented in accordance with the management and mitigation measures specified in
the Safeguards Plans, ensuring the protection of the environment and society in the implementation of the
Program. Compliance with the environmental anaiab standards set by the Carbon Fund and the World
Bank provides several benefits and ensures the{@ngn sustainability of the program.

2.2.2 Confirm whether entities responsible for implementing the Safeguards Plans keep
consistent and complete records of ER Program activities, such as records of
administrative approvals, licenses, permits, public consultation documentation,
documentation of ag reements reached with communities, records of selection
process, due diligence assessments, and records of grievance and feedback handling
under the Feedback Mechanism; and Remediation of Claims.

The GrievanceMechanism (MIAQn its Spanish acronynfor the PRE has been finalized and is available for
use andconsultation on the INAB portdl 7% Thisinstrument allows for the efficient and transparent

70 Portal:
https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt
/portal

T Manual:  https://www.inab.gob.gt/images/pre/documentos/secciomdecanismede-informaciony-
atenciona-
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registration and resolution of complaints and claims, ensuring citizen participation and accountability
throughoutthe implementation of the program.

Importance of this Tool:

The development of this tool is essential to ensure efficient and transparent management of the ERP. The
GRM will contribute to improving the environmental and social management of the projects, as well as

building trust and citizen participation in thegaram.

In addition, Table 2 below lists the entities responsible for maintaining consistent and complete records of the

activities of the REDD+ Emission Reduction Program and the corresponding monitoring tools used in 2020.

Table1l5. REDD+ Project/ Responsible institutions/ Monitoring instruments

REDD+ Project Responsible institutions Monitoring instruments
Guatecarbon 1. ACOFOP CONAP: As the governing body
2. CONAP governing protected areas, it maintain

rigorous record obfficial physical and
digital records of forest concessio
contracts, including all actions that ha|
been recorded for more than 10 yeary
these areas, such as forest managen
control and surveillance, use of flora a
fauna, among other aspects that
regulated and regulated by CONAP.

In addition, for purposes of the proje
the Climate Change Unit has be
designated by the authorities to havg
copy of thephysical and digital file of
the Guatecarbon project under t
jurisdiction of CONAP.

ACOFOP: through the Guatecarbag
Project Management it maintains t
record of the official physical and
digital file of the project, with all the
activities for more than 10 years.

Since 22015, a record book has be
kept for the project's Grievances
Grievance Protocol, located on t

quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Que
jas%26PRE%20G%20Versi%C3%B3n%202024%20ENE%2022. pdf

72 http://guatecarbon.com/wpcontent/uploads/2014/09/123Protocolode-manejoy-resoluciénde-
conflictosdel-proyectoGuatecarborfin.pdf
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REDD+ Project Responsible institutions Monitoring instruments

ACOFOP premises. It should be not
that the information and location of t
Protocol was widely disseminated and
also available on the project webpage
Lacandon Forests for Life 1. Defenders of Naturq The Defenders of Nature Foundation
Foundation consensus among the partners
delegated FDN as its representative
December 2016. To date, FDN has bg
in the lead in the management, market
and communications of the Project &
therefore has a consistent gloal and
digital database that has been useful
rigorous validations and verifications
the voluntary carbon market, prior to t
ERP.

The process for handling conflicts a
grievances is led by the Proj¢g
Committee and supported by fie
technicians, who record potenti
grievances in a logbook as they are
first to respond to requests.

REDDES Local Development 1. Calmecac Calmecac requests information on {
Project 2. Municipalities linked to| activities registered by the forest
the project offices of the municipalities linked to th

project, through the contract signed
both entities.

Regarding the grievance mechanis
being a project being designed in 20}
they mentioned that users could use
one developed by ENREDD+, so they
not have a specific registry.

After this retroactive period (2020), these records will remain at the local level. However, the records for each
project under the emissions reduction program will be submitted to INAB as forest management plans
because they must be approved, evaluateddaertified by the executing unit, in order to maintain a single
record of official physical records of all REDD+ projects. It is expected that this alignment can be reported in
future monitoring reports.

2.2.3 Summarize the extent to which the environmental and social measures set out in the
Safeguards Plans and subsequent plans developed during Program implementation
have been implemented, the quality of engagement of the parties involved, as well as
whether mo nitoring and supervision arrangements are in place in the field.

The Emission Reduction Program (ERP) implements a comprehensive approach to environmental and social

management through the preparation and implementation of projspecific Environmental and Social
Management Plans (ESMPs) for each REDD+ project. Tlaeseape designed to mitigate and manage the
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potential environmental and social impacts associated with project implementation, and they focus on
ensuring sustainability and accountability in the execution of activities. At the institutional level, the National
Forest Institute (INAB) plays a keyeroh supervising and monitoring the implementation of the ESMPs,
through the application of a monitoring plan that allows evaluating the effectiveness of the environmental
and social management measures implemented. This institutional monitoring plategrated with the
ESMPs of the REDD+ projects, allowing for a holistic and coordinated view of environmental and social
management within the ERP framework. Effective implementation of these plans and ongoing monitoring are
key to ensuring that ERP actigit are carried out in a sustainable and responsible manner, minimizing
negative impacts and maximizing environmental and social benefits.

Additional details describing the scope of -thre-ground government monitoring and engagement of
environmental and social aspects are presented below.

1 Government monitoring of deforestation and forest degradation in protected areas

Despite COVHDY, in 2020, based ofrticle 21 of the Regulations of the Law on Protected Areas in the Matter
of Control and Surveillance, CONAP continued with monitoring and sustainable forest management activities
within SIGAP, including areas of the Guatecarbon and Forests for Lifet®rojec

The CONAP Monitoring Center in Petén (CEMEC) continued carrying out SIGAP monitoring actions by updating
the Governance Monitoring Report in the Maya Biosphere Reserve, an instrument to carry out detailed control
through remote air sensors, land patrolsefdrestation index, among others; including the current areas
excluded from the ERP such as the Candelaria Triangle and Laguna del Tigre.

1 Implementation of the national forest legal framework in territories outside protected areas

The PROBOSQUE Law (Decr2015) followed up on Forest Incentive Programs by promoting forestry
through the establishment, recovery, restoration, management, production, and protection of forests,
through the granting of economic incentives.

The productive management of natural forests, during 2020, was carried out through public investments in
the forestry sector, aimed at generating employment in direct activities and services related to forest
management; Increase forest productivity thrduthe establishment of forest plantations for industrial and
energy purposes and the productive management of natural forests.

Current forestry legislation on the subject has been implemented, in particular in the following areas:
a) prohibition against planting alien forest species within protected areas, which are not necessarily
invasive. Article 32 of the regulations of the PINPEP Law indicates that priority must be given to native
and native species from the forest region whéne projects are located.
(b) Guide for the Evaluation of Management Plans for Productive Purposes, including the evaluation

of protected areas: conservation of water sources, ephemeral streams, critical areas, vulnerable to
erosion within the exploitation area.
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(c) The Forest Law prohibits changes of land use on forested land and, if it exists, must go through an
approval process (Article 46) and the PINPEP Law and the PROFOSQUE Law (derived from Article 25
of the Law) are the laws that promote the managemenfprestation, restoration and protection of

forests that refer exclusively to forestless lands.

d) The Forest Law (Article 98) establishes that unauthorized change of land use is a crime punishable
by imprisonment and a fine equivalent to the value of the wood, i.e., deforestation is not allowed. In
addition, Article 92 of the Law establishes thayane who, without a license, cuts down or disposes

of trees whose total standing wood exceeds 10 cubic meters, will be sanctioned in accordance with
the provisions of said article.

Implementation of the Emission Reduction Program (ERP) has involved the implementation of various
environmental and social measures set forth in the Safeguards Plans and beyond. These measures have been
designed to mitigate and manage the potential envimental and social impacts associated with the
implementation of REDD+ projects. The development and implementation of pigecific Environmental

and Social Management Plans (ESMPs) have been critical in ensuring sustainability and accountability in the
implementation of activities.

As mentioned before, @&ch Forest Management Plan is accompanied byE&$ Selévaluation and an
Environmental and Social Management Plan (ESH®)well asan Involuntary Resettlement Plan/Action
Plan/Indigenous Peoples Plan, as applicable, in accordance with Annex 9 of the Forest Management Plan
Form.In the first call for projects to the Emission Reduction Program, a total of py@ects were submitted.
Importantly, all of these projectare goinghrough a rigorous admissions process before beingictaned for
inclusion in the program. This intake process is critical to ensure that projects meet the requirements and
safeguardstandards set by the Emissions Reduction Progharthe first review carried out by the PIU not all
PIRs included the required E&S Sefaluation andan ESMP. These were returned to the proponents to be
complemented. Of the 1,227 proposals, by August 27, 2025, 1,015 projectdbanadmitted, andall are
accompanied by aapprovedE&S Selévaluation and an ESMP. A few Rsvere accompanied by an IPP

the SIGAP models were accompanied by PAs; no RAPsegamed.ThesePlans are being implemented by

the proponents; INAB will carry ofield visits starting early 2026 to monitdihe implementationof PAs,
ESMPs, and IPRmice the first payment has been distributed.

Ongoing monitoring and supervision have been key to evaluate the effectiveness of implemented measures
and identify areas for improvement. The National Forest Institute (INAB) and the ERP Implementation Unit
have established a monitoring and supervisiostegn to evaluate the implementation of environmental and
social measures, and trainings and sensitization activities have been conducted for the parties involved. The
active participation of local communities and the commitment demonstrated by the partiedved have

been critical for the effective implementation of the E&S measuBestions 1.8 and 1.9 dfie¢ Second Self
Assessment Report for the period Marchl, 2023 to February 29,202dproved by the World Bank

31PPs are reviewed by the both the PIU and the Bank.

4 Prior to this period 8 training events were carried out with over 800 participants, including indigenous
people (40%), local communities, government institutions and other interested parties. Men (62%) and
women (38%).
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summarizes the trainings carried o(6 workshops and 1,14participants}®. Additionally, a total of 55
handson supportworkshops were carried out with over 1,930 partaips from government institutions,

INAB regional offices, indigenous people, local communities, proponents of REDD+ projects, PINPEP users,
NGOs, amongst others. Training topics included: ESF, ESS, Grievance Mechanism, How to submit proposals to
the PRE, Bnex 9 with E&S compliance instructions and examples of ESMP (and other instruments). Details of

all trainings delivered are available in the reports guarded by INAB on its internaPdrive

Table3. Summary of REDDBafeguardraining and interested parties of ERRudng 2023 to 2025

y 29

March 1, 5, 14,
15, 20, 21.

April 18, 19, 22,

Regién Il (Zacapa)
Region IV (Jalapa);
Region \Y,
(Chimaltenango);

Region VI (
Totonicapan, V
Quetzaltenango).
Region I
(Guatemala);
Region Il (Las
Verapaces e Ixcan)
Region Vi
(Huehuetenango
Quiche);

Region VIII

(Peten),Region |
(Las Verapaces
Ixcan);

Regioén VIII (Peten)

Region I
(Metropolitana)
Region 1l (Las
Verapaces e Ixcan
Region \%
(Chimaltenango);
Region VI
(Quetzaltenango);
Region Vil
(Quiche);  Regiodn

workshops

1. How to submit
proposals to the PRE
2.How to elaborate
E&S selfevaluation
and prepare specific
plans (ESMP, IPP,
Biodiversity Plan
Format, RAPgtc.).

3. Grievance
Mechanism

4. General concept
and progress of th
Emissions Reductiof
Program

5. Legal structure o
the PIR file and
aspects to bé
considered by thg

legal representative i
the PIR file.

6. Technical structurg
of the PIR and MOHR
file, and aspects to b
considered by INAB
technical staff in the

PIR file.

7. Coordination
between the
subregional

directorates and th
Emissions Reductior
Program Coordinatior

indigenous peoplé¢
(40%).

-local
communities,
government
institutions and
other interested
parties(60%).

INAB subregional
staff, PIR
proponents, Othel
stakeholérs
(indigenous
groups,
smallholders)
CONAP,
FONTIERRAS,
MEM, MARN,
MAGA, staff
from BID and
WB.

Date (sub)Region Key topic of training | Participants Main outcome
February 6, 8) Region Il (Las| 56workshops 1,149 Understanding ofiow
12, 13, 19, 20,2] Verapaces); Training of trainers participants - | to carry out

Safeguards in genera
annex 9 and specific
E&S self-evaluations
andE&S plans;
increased capacity to
provide support to
PIR proponents as
well as capacity to
review E&S seH
evaluations and
specific plans.
Understand IPPs, Pa
and PRIs, as well as
ESMPs.

75

https://www.inab.gob.gt/images/pre/documentos/seccion5/Informe%20Anual%20de%20Gesti% C3%B3n%?2

0Ambiental%20y%20Social.%20%20Per%C3%ADod0%20de%20reporte%20marzo%202023%20a%20febrero

%202024.pdf

78 https://drive.google.com/drive/folders/10pEKP2L PmMSGR8BIOp9T7A14BI1GZga?usp=sharing
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https://www.inab.gob.gt/images/pre/documentos/seccion5/Informe%20Anual%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social.%20%20Per%C3%ADodo%20de%20reporte%20marzo%202023%20a%20febrero%202024.pdf
https://drive.google.com/drive/folders/1OpE-7KP2LPmSGR8BiOp9T7A14BI1GZqa?usp=sharing

May 10, 14, 16,
22-23, 27

Junedy5

July 22, 23, 24|
25, 31 a 1 augus

August 12, 13,
14

September 09
10,11y 19
November 11,
12,13 14, 15, 16
19, 20y 28.

VIII (Peten); Region
IX, (Coatepeque)

Regién 1l (Zacapa
y Region v
(Jutiapa)

Region 1l (Las
Verapaces); Regi6
Il (Zacapa); Region
V (Chimaltenango)

Region I
(Metropolitana)
Region IX
(Mazatenango)
Region Il y IV
(Zacapa) (Santg
Rosa, Jutiapa
Jalapa)

Regién IV (Santq
Rosa); Region
(Chimaltenango);
Region VI
(Quetzaltenango)
Region Vi

(Uspantan); Regior
VIl (Peten) Region
IX (Escuintla vy
Mazatenango)

8. Processes an
procedures to by
followed by INAB
technical staff for thq
evaluation of
submitted files

9. Presentation 0
social and
environmental
safeguards within thg
PRE

10. Eligibility and
exclusion criteria forn

REDD+ initiative
projects

11. Measures an
amounts  for  the

Emissions Reductior
Program

March 1, 2023 to

35regional offices

55 Handson support

1,930 participants|

Understanding ofiow

February 29, events. from government | to carry oute&S self
2024 (carried out ESF, ESS, Grievance institutions, evaluations and
by INAB Mechanism, How to | INAB regional developspecificE&S
subregional submit proposals to | offices, plans.
staff) the PRE, indigenous

How to elaborate people, local

E&S selfevaluation | communities,

and prepare specific | proponents of

plans (ESMP, IPP, REDD+ projects,

etc.) PINPEP users,

NGOs.

24 April 2024 | Guatemala city. WB Training Topics: | PRE PIU, Understanding of
(carried out by, ESF, ESS, E&S MAGA, MARN, Safeguards, review

WB)

instruments PRE, Usg
of Annex 9, How to
review E&S seH
evaluations by PIR
proponents, OHS and

ESIRT.

CONAP, REDD+
Projects.

processes, and
monitoring roles.
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15 January 2024 Guatemalaity. ESF, ESS, E&S New ERPA PIU | Understanding of ESH

carried out b instruments PRE, Us¢ members, incl. and PIU role in

( y

WB) of Annex 9, MIAQ. social sp. and safeguard review
coordinator. processes and

monitoring, as well ag
the functioning of the
Grievance
Mechanism.

224

Confirm that the GRM is functional, reinforced with evidence that it tracks and
documents complaints, responds to concerns or grievances.

In 2019, as part of the Stakeholder Engagement Plan (SEP), a draft Grievance Redress and Information
Mechanism (GRM) was published to address in a clear and effective manner complaints or grievances arising
from the implementation of the National REDD+ afgy. This mechanism is coordinated by the
Implementation Unit of the Emission Reduction Program (ERP).

The channels for submitting complaints or requests for information are:

- Email: informacién.pre@inab.gob.gt

- Phone: 2321 4646 ext. 4558

-Online form:
https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.ina

b.gob.gt/portal
- Customer service office: 7 Avenida-8® zone 13, Guatemala City.

Grievances or requests for information are handled as follows:

- Receiving and Recording: Complaints or requests for information are received and logged in a
complaints management system.

- Analysis and response: Grievances or requests for information are analyzed and responded to to
stakeholders in a timely and effective manner.

- Followrup and resolution: Grievances or requests for information are tracked to ensure that they
are satisfactorily resolved.
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https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal

The Grievance and Redress Mechanism is implemented F‘;.z)mm“;r“:*%“ Z

monitored through:
- Human Resources: The GRM is staffed by a tean
professionals trained in grievance management who &
responsible for receiving, analyzing and responding
complaints or requests for information. In this contex
there is a person directly designated follow up on
complaints, which ensures personalized and time
attention, while indirectly the Executing Unit provide
support to address any situation that arises, whic
guarantees efficient and effective management «
complaints and claims.
- Technical Resources: A grievance management sys
to record, analyze, and track complaints or requests {
information.

Informative Brochure

For more information on the Grievance Mechanism, please re
to the Manual’. In addition, posters with information on the
MIAQ were placed in the central and regional offices.
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Figurel. MIAQ poster located in the Regional Of
V of Sacatepéquez, Municipality of Pastc
Information provided by the Subregional Direc
Eng. Nery Francisco Azurdia.

The ERP Implementation Unit has designed a specific informa
and complaints mechanism for the program prior to the call f
REDD+ Initiative projects for the 2020 period, in November 20

The actions taken include the implementation and management of channels for submitting complaints or

requests for information.

In summary, the GRM is functional and has channels to submit complaints or requests for information and a

process to handle them effectivelfctions taken include:

1 Development of the system and manual for the MIQNThe Executing Unit developed a manual

indicating the process and procedures for the reception, analysis, evaluation, and resolution of
requests for information and complaints made through INAB's electronic system.

The MIAQ system identifies and seeks to resolve problems arising from ERP planning and
implementation in a timely and effective manner, providing early warnings of potential
escalation of conflicts that may arise in the planning and implementation of RRd[2€ts.

Phase for aligning conflict management protocols for REDD+ projects and other REDD+
projects with ERP's GRN& the only official channel for responding to ERP's requests for
information or complaints or grievances. Accordingly, INAB will request in the ERP's forest
management plans: Attach a letter in which each project owner of REDD+ initiatives is obliged
to take the necessary steps to align themselves with the ERP MIAQ, in order to allow the different
actors to submit their queries or submit their corapits at the local level regarding REDD+

m https://www.inab.gob.gt/images/pre/documentos/secciorfecanismede-informaciony-atenciona-

quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Que

jas%26PRE%20G%20Versi%C3%B3n%202024%20ENE%2022. pdf
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projects. However, for purposes of the program, the holder must report this information in the
ERP MIAQ system (through a WEB form), so that these in turn can be attended to by INAB in
order to minimize the risks of conflicts.

1 MIAQ ERP training phas&AB is primarily responsible for disseminating information on how it
handles complaints and conflicts, as well as all media and channels in a visible place (posters or
posters) in all available INAB offices, except in cases that, due to their partibafacteristics,
require the protection of confidential data. However, traditional and community structures,
associations, groups and ngovernmental organizations, the same institutions with local
presence and REDD+ project implters, who are already in close contact with relevant local
actors, also act as support systems for disseminating the GRM. For this reason, they must be well
informed in advance; and between 202824, the EP&R PEU has carried out a series of trainings:

In 2024, trainin@ was conducted on the formation of files for admission to the Emission Reduction Program
(ERP), with a special focus on Social Safeguards, including the Information and Grievance Mechanism (MIAQ).
Details of these trainingslates and participantsan be found in:
https://drive.google.com/drive/folders/1CrZqEzdDiOj4TnuYgwmCF09ZZXAy5Rvd

Topics Addressed
The training covered the following topics:

1. Presentation and description of the Emission Reduction Program: the ERP and its components were
presented, including the Emission Reduction Payment Agreement, the Benefit Sharing Plan (BSP), the Benefit
Sharing Plan Operating Manual, the Environmental Social Commitment Plan, and the Environmental and
Social Management Framework of the ERP.

2. Familiarization of aspects prior to the preparation of the forest management plan: the aspects prior to the
preparation of the forest management plan were presented, including the structure and components of the
early REDD+ ERP Initiative (PIR).

3. Presentation and Description of Environmental and Social Safeguards: The Environmental and Social
Safeguards were presented and described, including the GRM, which is a crucial mechanism to ensure that
communities and individuals can access informatod submit grievances related to the implementation of
projects and programs.

4. Approach, description, analysis and preparation of the Forest Management Plan: the preparation of the
Forest Management Plan was addressed, including its description, analysis and preparation.

5. Compilation of files to enter the Emission Reduction Program: the process of compiling files to enter the
ERP was explained.

6. Dissemination of the platform in Survey123 for the monitoring and control of the reception of files: the
platform in Survey123 was socialized to monitor and control the reception of files.

Significance of GRM
The training highlighted the importance of the GRM as a mechanism to ensure transparency and

accountability in ERP implementation. The need for communities and individuals to be able to access
information and submit grievances related to the implementatadrprojects and programs was emphasized.

"8 hitps://drive.qgoogle.com/drive/folders/1 CrZgEzdDi0j4TnuYgwmCF09ZZ XAy5Rvd?usp=drive_link
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Training Objectives
The training aimed to build participants' capacities to:

1. Understand the ERP and its components: Understand the ERP and its components, including the Emission
Reduction Payment Agreement and the Benefit Sharing Plan.

2. Develop forest management plans: prepare forest management plans that comply with the requirements

of the ERP.

3. Establish files to enter the ERP: form files to enter the ERP effectively.

4. Apply Environmental and Social Safeguards: Apply the Environmental and Social Safeguards, including the
GRM, in the implementation of the ERP.

The training was an important step in ensuring that participants are prepared to effectively and sustainably
implement the ERP and that the grievance mechanism is a useful tool within the ERP processes.

Currently, the ERP has a system for the operation of the Grievance and Information Mechanism (GRM), which
was developed together with its operating manual with support and guidance from World Bank specialists
during 2022. The system is hosted on the websit the National Forest Institute (INAB). The MIAQ Manual
was finalized in 2023 and approved by the World Bank before the first call for proposals.

Since the start of the Programme, and af November 30, 2024, the system reported 481 information
requestg® and 2 complaints The 2 complaintsvere submittedthrough channels other than the official MIAQ
channels, but they werduly registered and addressed; there are no complaints pending resolution

The operation of the MIAQ is decentralized, with three access channels for interested parties to express their
corresponding requests. It is important to note that these data include complaints and requests for
information from the mechanisms operating tite level of each of the REDD projects being implemented
within the framework of the ERP, which allows for a comprehensive view of the management of information
and complaints throughout the program.

Besideghe MIAQchannels mentioned above, the Grievancedanismellows for receiving, registering, and
addressinggomplaints or requests for information received by other institutighsAGA, MARN, CONAP and

the 3 early REDD+ projectsyhich guarantees a centralized and efficient management of information and
complaints related to the ERP. This ensures that all requests and grievances are dealt with in a timely and
effective manner, regardless of the way in which they were received.

The REDD+ GUATECARBON, Bosques para la Vida and REDDES Locales para el Desarrollo projects grievance
mechanisms are described in the MIAQ Manual and are an integral part of the MIAQ. Complaints and claims

that are registered by these mechanisms, as wetlieectly by CONAP, MAGA, or MARN, are registered in the

central registryThese mechanisms are summarized below.

1 REDD+ GUATECARBON Project Conflict Management and Resolution Protocol

7 Around 99%of information requess referred to the status of theCarbon reduction audit, thadmission
process and expected payment dafehe other 1% requested information regarding the status of their
particularREDD+ project.
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The GUATECARBON project, through the Manager (member of ACOFOP) coordinates and implements the
conflict resolution protocol between the communities that are part of the project. This document is available

at:

https://guatecarbon.com/website/service/details/9

Below is a brief summary of the steps and activities to be carried out through this protocol:

Step 1: When there is a conflict or grievance, community members can initiate a communication process with
project management that is open and willing to listen, respond and resolve any conflict or grievance, the
responsible contact is:
3rd Avenue and 4th Street zone 2 Santa Elena, Flores Petén
TELEPHONES: (502) #8381 AND 2
Sergio Alejandro Guzman Barrios
Project Manager GUATECARB&Adguzmanb@gmail.com

In handling any conflict, management will act by listening, responding to, and resolving community grievances
as follows:
a. ReceptionThe administration will receive any interested person and their claim will be heard, the
interested parties may also do so by email, in both cases they will receive a notification of reception.

b. Verification and Acceptancéfhe Project Manager will decide whether the complaint is deemed
reasonable to be resolved through the project or whether it should be referred to the Office of the
Human Rights Ombudsman (PDH) for resolution.

c. Admission of the complaintif it is decided to accept the complaint, the interested party is
informed and assigned a written file number, and the management must initiate the proceedings and
adopt the necessary measures to resolve the controversy or compléinhe complaint is not
admitted, the person responsible for the project will inform the person of the reason why the
complaint was not admitted in this instance and/or it will be referred to the Office of the Human
Rights Ombudsman of the Nation.

d. Referral to the PDHf the complaint is sent to the PDH, it must be sent to the headquarters of the
PDH in Petén, which will use the protocol for the resolution of the conflict and a copy of the letter
sent to the interested party will be delivered.

e. Followup: The person responsible will be responsible for carrying out actions and following up on
the resolution of the complaint so that a response or action is taken to it in the shortest possible time.

f. Resolution:The project manager will be in charge of closing the protocol with the resolution of any
conflict based on the followp activities to this conflict, whether it be land conflict, forest fires, illegal
activities, lack of attention to the community, etckéwise, the manager is in charge of contacting
the person who issued the complaint to notify him or her of the resolution of the conflict or the status
of the conflict.

If conflicts and grievances are found and resolved, the Project Manager will prepare a report,
summarizing the actions taken to resolve the conflict, number of grievances received and provide
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comparative numbers to other periods in which grievances existed, as well as reporting how many
grievances were resolved using the protocol. In addition, all disputes or grievances should be resolved
within a reasonable time, and documented resolution bdlpresented to all stakeholders, especially
local communities.

Step 2: Basically, if a community conflict cannot be resolved by the project itself and its proponents, depending
on the nature of the conflict, the Human Rights Ombudsman's Office will be referred as a second instance.
The Human Rights Ombudsman and tepwties are competent to intervene in cases of denunciation or
complaint about human rights violations throughout the national territory.

1 Protocol for conflict management and resolution for the REDD+ Lacandén Forests for Life project

The process to address conflicts and complaints is led by the Governing Committee, made up of 2
representatives from the La Técnica community, 2 representatives from the La Lucha community, 2
representatives from the Unién Maya Itza communities and 2 repnéatives from the Defensores de la
Naturaleza Foundation. The committee meets regularly and extraordinarily to make decisions about the
project supported by the field technicians. They are the first responders to requests from the community.

In addition, each cooperative's Governing Committee representative serves as a communication channel
between the communities and the project proponents. The specific mechanism for receiving and addressing
complaints is described below:

0 The head of the Defenders of Nature Foundation maintains constant communication (at
least once a month) with representatives of the community to be informed about news,
complaints, queries, suggestions, new interested parties, among others.

0 The manager collects the information in the established formats and shares it with the
REDD+ project coordinator in the field, who will be responsible for responding to comments.
The team of consultants may be contacted at any time if additional assisianesded.

0 Once the result of the observations is known, the person in charge must contact the
community representative again to inform him of the status of the casethadsteps to
follow. The time between each Q&A cycle can be up to a week.

1 REDDES Local Development Project
At the CALMECAC Foundation, there is a decentralized structure for the implementation of the MIAQ, which
will be a local technician for each Department located in the regional offices of the institutional organizations,

who are responsible for receivingamaging and resolving requests for information and attention to facilitate
their attention in the local languag€EALMEAC will share with INAB the linkik@ir Grievance Mechanism.

3. Objectives and expected results in the Safeguards Plans have been achieved

3.1 Assess the overall effectiveness of the management and mitigation measures set out in
the Safeguards Plans .
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The format and guidelines for completing the Forest Management Plan and the Environmental and Social
Management Plan are available on the EP&R website. Below are the corresponding links:

- Format of the Forest Management Pfan

- Guidelines for completing the Forest Management Plan

- Environmental and Social Management Plan Foffat

- Guidelines for completing the Environmental and Social Management®Plan

Trainings were conducted for subregions on the Forest Management Plan and the Environmental and Social
Management Plan. These trainings aimed to provide project proponents with the information needed to
complete the plans effectively. Details of the trainings can be found in:
https://drive.google.com/drive/folders/13M77VJIXX BtikQPR147COY3RAsp=drive_link

The plans are reviewed and approved by the EP&R technical team. The review and approval process goes as
follows:

- Technical Review: The ERP technical team reviews the plans to ensure that they meet the established
requirements.
- Approval: Once the plans have been reviewed and approved, the corresponding authorizations are issued.

Supervision and inspection of the implementation of the plans is carried out as follows:

- Inspection: Field inspections are conducted to verify that projects are being implemented in accordance with
approved plans.

- Supervision: There is continuous monitoring of projects to ensure that they are meeting the established
objectives and goals.

The inspection is carried out on a sample of projects, selected in accordance with criteria established by the
ERP. The inspection focuses on verifying that projects are being implemented in accordance with approved
plans and that they are complying witlstablished environmental and social requirements.

The Forest Management Plan and the Environmental and Social Management Plan are important documents
required for implementation of REDD+ projects. The ERP provides a format and guidelines for completion of
these plans, and training is provided to the sujimns on their content and application. The review and
approval of the plans is carried out by the EP&R technical team, and supervision and inspection is carried out
through field inspections and continuous monitoring of the projects

80 https://www.inab.gob.gt/images/pre/documentos/secciorébnvocatoriade-proyectosde-Iniciativa
redd/Anex0s%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx

8l https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.3.%20Anex0%203.%20Marco%20del%20Plan%20de%20Manejo%20Forestal%20(MPMF)%20
PRE%20de%20Guatenmafgdf

82 https://www.inab.gob.gt/images/pre/documentos/secciorgnvocatoriade-proyectosde-Iniciativa
redd/Anex0s%209.%20Plan%20de%20manejo%20forestal%20PIR%20{8)Atntax 9

83 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/2.%20Marco%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social%20MGAS PRE%20de%20
Guatemala%2¥/ersi%C3%B3n%20Nov2024.pdf
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In order to define which projects can be admitted and deniéé, dvaluation of the Forest Management Plans

and the Environmental and Social Management Plans was carried out by technical staff from the subregions
of the National Forest Institute (INAB), with accompaniment in some cases by the staff of the Coordihation

the Emission Reduction Program (ERP). These plans were prepared by qualified technicians hired by the
project proponents who collected and analyzed the information needed to effectivelyledenthe plans.

The implementation of these planwill be monitored in the field in the second semester of 2025 and
throughout 2026.

The field visits aimed at verifying the effective implementation of environmental and social mitigation
measures will be carried out during the third quarter of the year 2025, specifically in the months of July,
August, and September. These visits wilblae the participation of a multidisciplinary team composed of
personnel from the Emission Reduction Program, representatives from the subregional offices of INAB,
members of the local indigenous community, forest managers, and representatives of relsveiat
organizations. Initially, a representative sample of projects will be selected for these visits, and subsequently,
the visits will be extended to the remaining projects, which will be carried out by trained personnel from the
INAB subregions, thusisuring broad and effective coverage of the verification of the mitigation measures
implemented on the ground.

3.1.1 Are quality assurance, monitoring, and supervision mechanisms effective in
identifying and correcting gaps where ER Program activities are not implemented in
accordance with the Safeguards Plans?

The effectiveness of these arrangements is demonstrated by the details provided. Objectives and expected
outcomes have been achieved No instances of ER Program activities have been identified that have not been
implemented under the ESMF.

In addition, in the evaluation of the projects, all the management plans submitted were reviewed, and in all
cases the user was advised to make the necessary corrections when they do not comply with the provisions
of the guidelines provided to the userst Aresent, supervision has been limited to verification of the
information in the office but verification of compliance in the fielgpianned This field verification is to be
carried out between the months of July, August, and September of the ye&r 202

3.1.2 Describes the oversight and control arrangements to ensure the implementation of the
Safeguards Plans and, if any, subsequent environmental and social documents
prepared during Program implementation. Are these oversight and control
mechanisms effective (e .g., providing meaningful feedback to implementing entities
to enable corrective actions)?

Section 2 summarizes the monitoring and control arrangements put in place for the ER Program, the
institution, and the department in charge of monitoring each measure. The effectiveness of these mechanisms

is evident in the details provided.

With respect to the projects, three reviews are carried out in total, two corresponding to the plans submitted,
the first in the proposal phase and the second with pertinent corrections and technical adjustments to
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guarantee their viability, and a review in the field of compliance with what has been approved in the plans,
the last one carried out periodically at least once a year. In case of anomalies @ompmhiances, the
corresponding reports are generated to berrected.

3.2 Program activities present unidentified emerging environmental and social risks and impacts
foreseen in the Safeguards Plans prepared prior to ERPA signature.

3.2.1 Is the extent of potential risks and impacts identified during the SESA process still
relevant to the activiies of the Emission Reduction Program?

The Environmental and Social Management Framework provided a comprehensive list of environmental and
social risks and associated mitigation measures. The scope of identified risks and potential impacts have
remained and continue to be relevant to the adiies of the Emission Reduction Program. The measures and
actions carried out in the 2020 reporting period have been implemented in accordance with the procedures,
guidelines, and operating rules of the related institutions, which has allowed for ongmimgjiance with the

ESMF and national legislation.

3.2.2 During implementation, did any of the ER Program activities generate risks or impacts
that were not previously identified in the Safeguards Plans prepared prior to ERPA
signature? If so, what are the proposed actions to manage such risks and impacts that
were not previously anticipated?

None of the ER Program activities have generated risks or impacts that were not previously identified in the
ESMF prior to ERPA signature. Environmental and social management measures have not required updating.
However, as more activities are implementeith pay-for-performance financial resources, environmental

and social risks may arise that were not identified or foreseen before the ERPA is signed and that may trigger
improvements or updates to the ESMF.

3.3 Corrective actions and improvements needed to improve the effectiveness of the Safeguards
Plans.

Based on the experience gained during ER Program implementation, opportunities have been identified to
improve the effectiveness of the Safeguards Plans. Although there have been no previously unanticipated
risks or impacts, it is important to recognizeatimplementing more activities with papr-performance
financial resources may give rise to new challenges.

Proposed Actions

To address potential risks and impacts that may arise in the future, the following actions are proposed:

1. Ongoing Monitoring and Evaluation: Ongoing monitoring and evaluation of ER Program activities
will be conducted to identify potential risks and impacts not previously anticipated.

2. Update of ESMF: If unanticipated risks or impacts are identified, the ESMF will be updated to
reflect the new circumstances and ensure that the environmental and social management
measures are effective.
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3. Training and Capacity Building: Training and capacity building will be provided to technical teams
and local communities to ensure they are prepared to address potential risks and impacts.

4. Community Participation and Consultation: Community participation and consultation will be
encouraged to ensure that the needs and concerns of local communities are considered in the
implementation of the ER Program.

1 Updating the ESMF with Lessons Learned

It is important to highlight that the Environmental and Social Management Framework (ESMF) will be updated
with the lessons learned from the call for proposals and during 2024, as suggested by the World Bank when it
asks "what are the lessons learned froine call and during 2024?". Some of the lessons learned include the
importance of effective communication with communities, the need for greater flexibility in project
implementation, and the importance of proactive environmental and social risk manageniaig will
incorporate the experience and knowledge gained during the implementation of the Emission Reduction
Program (ERP) and ensure that the ESMF is more effective in managing environmental and social risks and
impacts.

Flexibility in project implementation is an important lesson learned in the context of the Emission Reduction
Program (ERP). During project implementation, it has become apparent that rigid planning and
implementation can create difficulties and obstactbat affect project effectiveness and efficiency. It allows
responding effectively to changes and challenges that arise during project implementation, adjusting projects
to communities' needs and priorities, and effectively managing risks and challerayas. s¥rategies for
implementing the flexibility include adaptive planning, effective communication, and regular project
monitoring and evaluation.

Flexibility is critical for effective implementation of EP&R projects. Being flexible can improve responsiveness
to changes and challenges, adjust projects to communities' needs, and effectively manage risks and challenges
that arise during project implenmation.

1 Current Management Status

In 2020, improvement measures were identified to strengthen the environmental and social management of
the ER Program. These measures have now been completed and successfully implemented. The ER Program
currently has a robust and effective Environmentatl &8ocial Management System, which allows for timely
identification and addressing of potential risks and impacts.

1 Improvements Needed
The following improvements are considered necessary to improve the effectiveness of the Safeguards Plans:

1. Strengthening Monitoring Capacity: Monitoring capacity will be strengthened to ensure potential risks
and impacts can be identified in a timely manng&o implement these measures, the following is
suggestedto be implementedhroughout 2025 and 2028y INAB and its regionahd subregionabffices
with support of thePRE Coordinatioilocated in Guatemala city

1 Develop a detailed action plan: establish clear objectives, key risk indicators, and a timeline
for implementing improvements in the monitoring system.
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1 Assign responsibilities: designate the parties responsible for implementing and monitoring
the action plan, such as monitoring teams, project managers, and risk management
specialists.

1 Implement technological tools: use specialized software (Survey 123) in risk management
to automate and streamline the monitoring, evaluation, and foHop/process, providing a
more structured and efficient approach.

9 Establish key risk indicators: define specific, measurable, and relevant indicators for the
identified risks, allowing for continuous and accurate assessment.

1 Conduct periodic evaluations: schedule regular evaluations to determine the effectiveness
of the monitoring system and make adjustments as necessary.

I Continuous training: provide regular training to the teams involved in monitoring and risk
management to ensure they are #p-date on the latest best practices and tools."

1 Improved Communication: Improved communication between technical teams, local
communities, and other stakeholders to ensure information is shared and potential risks
and impacts are addressed effectivelp implement these measures, the following is
recommendedDevelop a communication plan: establish clear objectives, effective
communication channels, and a timeline for implementing improvements in
communication.

I Assign responsibilities: designate the parties responsible for implementing and monitoring
the communication plan, such as the communication team and community relations
specialists.

1 Implement feedback mechanisms: establish mechanisms to collect and respond to the
concerns and suggestions of local communities and other stakeholders, such as periodic
meetings, surveys, and suggestion boxes.

1 Use communication technologies: use and continue to use effective communication tools,
such as online collaboration platforms, social networks, and messaging applications, to
facilitate communication and information exchange.

1 Training in effective communication: provide training to technical teams and other actors
involved in communication to ensure they are equipped to communicate effectively and
respectfully with local communities and other stakeholders.

I Evaluation and adjustment: conduct periodic evaluations of the effectiveness of
communication and make adjustments as necessary to ensure that communication
objectives are being met."

In summary, although there have been no previously unanticipated risks or impacts, actions to address
possible challenges that may arise in the future are proposed and improvements are considered necessary to
strengthen monitoring and communication capggias well as to update the ESMF with lessons learTieel.
implementation of these measures will allow for more effective communication between technical teams,
local communities, and other interested parties, facilitating the exchange of information lamdirmely
management of potential risks and impacts.

3.4 Enhance the capacity of the EPR PIU in the review of E&S management plans, PDBs and other
PIR safeguard plans/Forest Management Plans:

The Program Implementation Unit (EP&R Project Executing Unit) is responsible for compliance with the
Environmental and Social Management Framework (ESMF) and all other environmental ansb$egisrd

61



instruments. To ensure effective implementation of forest management plans and other safeguard plans, it is
essential to enhance the capacity of the EPR PIU in the review of these plans.

Update of the Corrective Action Approach

In response to the identified needs, it is proposed that the corrective action approach be updated to improve
the capacity of the EP&R Unit in the revision of the Environmental and Social Management Plans (E&S),
Benefits Development Plans (PDBs), and otefieguard plans of Early REDD+ ERP Projects and forest
management plans.

Objective

The objective of this corrective action is to strengthen the capacity of the EPR PIU to review and evaluate E&S
management plans, PDBs, and other PIR safeguards plans/forest management plans, ensuring that they
comply with the requirements of the ESMF aottier environmental and social safeguard instruments.

The implementation of the environmental and social standards and procedures for the implementation of the
activities included in the Program will be carried out through the following steps:

I Preparation PhaseThe Executing Unit trained the focal points for each REDD+ initiative project
and the regional, subregional, and INAB staff on safeguards and their implementation within
Forest Management Plans, with special attention to the identified aspects of behafihg and
risk mitigation.

1 Training and Capacity Buildingiraining and capacity building will be provided to members of
the EPR PIU in the review and evaluation of E&S management plans, BSPs, and other safeguard
plans.

1 Development of Tools and Guide3ools and guides will be developed to support the review
and evaluation of E&S management plans, BSPs, and other safeguard plans.

1 Review and Appraisal of Plan# systematic review and evaluation of E&S management plans,
BSPs, and other PIR safeguard plans/forest management plans will be conducted to ensure
compliance with ESMF requirements and other environmental and social safeguard instruments.

1 Environmental and Social Management Plans stada: accordance with the Program's
Operational Manual (and Annex 9 attached to the Forest Management Plans Format), the
Executing Unit requested the projects, including the respective social and environmental
management measures in accordance with the Progsaenvironmental and social standards
(safeguards plans). Executing Unit staff specialized in social and environmental safeguards
assessed the forest management plan, including E&Sass#fssment, ESMPg)daother plans
such as measures for protection of cultural heritage, biodiversity, pest and forest management,
indigenous peoples plan, etc., where applicable.

1 Monitoring and reporting phaseThe monitoring and reporting phase is a crucial component of
the implementation process for bundled REDD+ project initiatives. The mechanism for
monitoring the implementation of the Environmental and Social Management Plans (ESMPs)
involves the submissioaf reports on compliance with the ESMF to the Implementing Unit by
initiatives from pooled REDD+ projects. The PIU is responsible for monitoring compliance
through its forest management plan, including safeguards indicators, and will summarize the
information in a single EP&R report.
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By updating the corrective action approach and implementing these activities, it is expected to enhance the
EPR PIU's ability to review and assess E&S management plans, BSPs, and other safeguards plans, ensuring that
they comply with the requirements of hESMF and other environmental and social safeguard instruments.

Lessons learned:
The following lessons can be identified from the implementation of the ER Program and the review of the E&S
management plans, PDBs, and other safeguard plans:

1. Importance of Training and Capacity Building: Training and capacity building of EPR members and other
actors involved in ER Program implementation are essential to ensure the effectiveness of environmental and
social management.

2. Need for Tools and Guidelines: The development of specific tools and guidelines for the review and
evaluation of E&S management plans, BSPs, and other safeguard plans can facilitate implementation and
ensure consistency in the application of the requients of the ESMF and other environmental and social
safeguard instruments.

3. Importance of Systematic Review and Evaluation: Systematic review and evaluation of E&S management
plans, BSPs, and other safeguard plans is crucial to ensure that they comply with the requirements of the
ESMF and other environmental and social safedrstruments.

4. Need to Update the Corrective Action Approach: The updating of the corrective action approach to improve
the capacity of the EPR PIU to review E&S management plans, PBPs and other safeguard plans is essential to
ensure the effectiveness of environmentaid social management.

5. Importance of Collaboration and Coordination: Collaboration and coordination among the various actors
involved in ER Program implementation, including the EPR Project Implementation Unit (EPU), the RIPs, and
other stakeholders, is essential to ensuréeefive environmental and social management.

Applying these lessons learned can improve the effectiveness of environmental and social management in
future initiatives and projects.

Monitoring of ESMP implementation will be carried out by trained staff from the Implementing Unit who will

be responsible for gathering and analyzing the information needed to assess compliance with ESMPs, monitor
and follow up on ESMP implementation andkiate their effectiveness, and provide regular reports on ESMP
compliance and monitoring results.

The monitoring will use physical and technological resources, such as an information management system to
collect, analyze, and store the information needed to assess compliance with ESMPs, and monitoring tools to
assess the effectiveness of ESMPs andtifyesreas for improvement.

The frequency of monitoring will depend on the specific needs of the project and the requirements established
by the Implementing Unit. The final objective is to evaluate the effectiveness of the ESMPs and identify areas
for improvement, which will guaraee the sustainable and responsible implementation of the initiatives of
grouped REDD+ projects.

In summary, the monitoring mechanism envisaged for implementation of the ESMPs includes compliance

reporting by pooled REDD+ initiatives, monitoring and follgwby the PIU, and periodic reporting on
compliance with ESMPs and monitoring results.
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In addition, the National Forest Institute (INAB), through the Emission Reduction Program Implementation
Unit (UEP PRE), plans to conduct an Environmental and Social (E&S) audit in 2025 to assess the program's
performance during the retroactive period. Tlabjective of this audit is to identify corrective actions and
improvements needed to strengthen the effectiveness of the Safeguards Plans.

Conducting an E&S audit at this time is not feasible for several reasons. First, conducting an audit immediately
could delay processes and affect program implementation. In addition, INAB does not have the financial
resources necessary to cover the costshe audit until the first disbursement of funds is made.

The environmental and social audit is scheduled for 2025, enabling INAB to assess the performance of the
program and identify areas for improvement. The audit is expected to provide valuable recommendations to
strengthen the effectiveness of the Safeguaflans and ensure that the program is implemented in a
sustainable and responsible manner.

One of the important lessons learned from the GRM is the importance of socializing and disseminating
information about the grievance channels. In this regard, it has been deemed essential to implement
measures that allow communities and stakeholders towmd effectively access these channels. As a result,

it has been agreed to place posters in the physical area of each REDD+ Project (PIR), which include information
on the channels of the GRM. Projesgecific posters have already been designed, allofangonsistent and

effective implementation. In addition, posters have been distributed in regional offices, reinforcing the
visibility and accessibility of the GRM for stakeholders. This has been key to ensuring that communities and
stakeholders are infaned and can make effective use of the GRM.

3.4.1 Increased socialization, training and dissemination for efficient and effective
implementation of the ERP GRM

INAB must have a tool in place before the 2023 call for projects so that all those interested in the ERP can
make their requests for information at the national level or submit their complaints on the development and
implementation of REDD+ Initiative Reojs or related issues within the framework of the ERP. The lesson
learned lies in broadening its socialization and training in its use. It is expected to be carried out in the
following phases.

The pending local dissemination should be done through appropriate written and oral communication, in local
languages, through the media and in communities. This element is essential, as is proactive and continuous

outreach and trusbuilding with the vaius stakeholders that may be impacted, especially vulnerable groups.

Once outreach and engagement have started, assigned staff in the field or at the local level should be
empowered to receive complaints and take initial steps to respond to them.
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General opening hours for the year 2023

Develop and implement the specific ERP GRM at INAB

LINE ITEM | ACTIVITY

M-1

M-2

M-5 | M-6 | M-7 | M-8

M-10

M-11

M-12

Development of the GRM System and Manual:

Conflict management protocols for the ERP GRM

Alignment phase between REDD+ and other REDD+ projects

3 ERP GRM training phase:

"M" = month.

The GRM became operational on October 30, 2023.

General opening hours for the year 2024

Develop and implement the specific ERP GRM at INAB

LINE ITEM | ACTIVITY M-1

M-2

M-3 | M-4

M-5

M-6

M-7

M-8

M-10

M-11 | M-12

Operational Monitoring:

“M" = month.

The MIAQ is currently in operation and a new socialization process is planned.

General opening hours for the year 2025

Develop and implement the specific ERP GRM at INAB

LINE ITEM | ACTIVITY

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8 [ M-9 | M-10

M-11

M-12

Dissemination of the GRM:

Verification of its application in REDD+ projects

“M" = month.

General timeline for the year 2023

Coordination of environmental and social management aspects of the Emission Reduction Program through the Implementation Unit

with REDD+ Projects

LINE ITEM | ACTIVITY

M-1

M-2

M-3

M-4

M-5

M-6 | M-7 | M-8

M-9

M-10

M-11

M-12

1 Preparation phase:

Environmental and Social Management Plans (ESMP) Stage

Monitoring and reporting phase:
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"M" = month.

General timeline for the year 2024

Coordination of environmental and social management aspects of the Emission Reduction Program through the Implementation Unit with REDD+ Projects
LINE ITEM | ACTIVITY M-1 | M-2 | M-3 | M-4 | M-5 | M-6 | M-7 | M-8 | M-9 | M-10 | M-11 | M-12
1 Technical support for preparation and monitoring of

environmental and social management plans:

Implementation of Environmental and Social Management

Plans:

"M" = month.

3.4.1.1 Fulfillment of Objectives and Inclusion of Schedules

The general schedules for 2023 and 2024 met the objectives of coordinating the environmental and social
management aspects of the Emission Reduction Program (ERP) through the Implementation Unit with the
REDD+ Projects. Here's how the targets were meljdimeg a description of each timeline:

2023 Schedule:
The timeline for the year 2023 focused on three main stages:

1. Preparation phase: During the first months of the yeatl(M M-3), the preparation phase was carried out,
which included the planning and coordination of the environmental and social management aspects of the
ERP.

2. Environmental and Social Management Plans Stage: In the second phdge (\6), the environmental

and social management plans for the REDD+ Initiative projects were developed and implemented.

3. Monitoring and reporting phase: In the third stage -fMto M-12), progress and results in the
implementation of the environmental and social management plans were monitored and reported.

2024 Timeline:

The timeline for the year 2024 focused on two main activities:

1. Technical support for the preparation and supervision of environmental and social management plans:
During the first months of the year ¥ to M-6), technical support was provided for the preparation and
supervision of environmental and social managemaans for REDD + projects.

2. Implementation of environmental and social management plans: In the second part of the y&ao(M

12), the environmental and social management plans developed in the first part of the year were

implemented.

Inclusion of timelines:
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General timeline for the year 2025

M- | M- |M- | M- [M- |M- |M- | M- | M- [ M- M- M-
1 2 3 4 5 6 7 8 © 10 11 12

Cabinet Phase

Calculation of the sample of projects with implemented REDD+ measures

Identification and distribution of the sample of REDD+ projects by INAB

administrative region

Planning field trips

Preparation of a technical sheet for compiling verifiers of social and

environmental safeguards

Field Phase

Field Tour 1: Region Ill & IV

Field Tour 2: Region |1

Field Tour 3: Region VIII

Field Tour 4: Region IX*

Information Analysis Phase

Preparation of the Report

Submission of a report to the World Bank

"M" = month.

Inclusion of the timelines in ERP planning and implementation made it possible to:

- Effective coordination: To effectively coordinate the environmental and social management aspects of the
ERP with the REDD+ Initiative projects.

- Planning and monitoring: Systematically plan and monitor ERP activities and progress.

- Risk Management: To effectively manage environmental and social risks and challenges associated with ERPA
implementation.

In summary, the schedules fulfilled the objectives of coordinating the environmental and social management
aspects of the ERP and allowed for effective planning and monitoring of the Program's activities and progress.
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ANNEX 2: INFORMATION ON THE IMPLEMENTATION OF THE- BENEFIT
SHARING PLAN

Annex 2 has been completed baseainformation from Guatemala's Benefit Sharing Plan (BSP) approved by
the Carbon Fund in February 2023 and the&>BSRB submitted by the REDDInitiative Projects RIP.
However, since the annex refersdanuaryl, 2020,to December 312020,period, some sectionseflect the
country has not yet receiveresultsbasedpayments from theNorld Bank for the 202@nonitoring period
therefore,the BSP has not been officially implemented by the government. However, the sdtdoadeen
completed to provide as much information as possitlecluding projections on the verification oRIP
compliance witHforest management.

FCPF Requirements on Benefit Sharing Plans

The ER Program (ERP) is implemented through three tffel (i) Early REDD+ Projects; (ii) Compensation
Mechanisms for Forest Ecosystem and Environmental Services (MCBE3mis)) and (iii) Management
Modelswithin the Guatemalan System of Protected Areas (SIGAP).

The BSP was designed in different stages since 20tDthe participation ofrepresentatives otivil society
organizationslocal communities indigenous people and their representativesrly REDD+ projeéfs and

the government The latter wasepresented by the National Council of Protected Areas (CONAP), the Ministry
of Environment and Natural Resources (MARN), the Ministry of Agriculture and Food (MAGA), the National
Institute of Forests (INAB)the Program Implementation Un{fPIU} , and the Ministry of Public Finance
(MINFIN),the Program Entity. The BSfesignwas informed by Decree 28020 of the Congress of the
Republic which establishes the legal basis f@mission Reductions Payment Agreemei@RR)
implementationand benefits distributiommong involvestakeholders ThisDecreeestablishes a robusdégal
foundationfor benefit sharingaligning it withrelevantlegal and regulatorjrameworks. Beginningn 2022,
INABled the disseminatiomwf the finalBSPrersion, whichunderwent reviewby the World Bank anckeceived
approval by the FCPF on February 28, 2923

BSP Design Stage
The BSHesign processommencedn May 2019 with theoreparatian of an initial draft proposakupported

by a consultant andn coordinationwith the Interinstitutional Coordination GroupQ@, which includes
MARN, MAGA, CONAP, and INIAR2019¢, two regional workshops were conducted involvatgkeholders
from eight regionswith 212 prticipants from the public sector, community organizationsdigenous
Peoples, women's groups, academia, the private sector, dodGovernmental OrganizationBlGO3¥’. The

84 ER due to Deforestation and Forest Degradation, and the role of conservation, sustainable forest
management, and the improvement of carbon reservoirs.

85 https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf

86 https://drive.google.com/drive/folders/IPwTdWHOEQI_ePjtxt2VoUWIme7exji?usp=sharing

87
https://app.powerbi.com/view?r=eyJrljoiYWRKYjg2ZjQtMDNiIMCO0YTMOLWJhN2ItMzRiOTcOYTVMNGUxIiwi
dC16IjhmYmMFhNWJIMLTJIIY2MINGRJOCILINTZILThmOTJIMzA3ZjA3NilslSétOjRBstancias Fase/B4r,
2019).Here you Will find the lisdf participation for the meetings held.
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feedback received was incorporated into a draft proposal that was sent to the World Bank in Octob®r 2019
(List of participants included as anc€ll, 2019)

The Stakeholder Engagement Plan (PPPI), available on the INAB #gbsisents the stages of stakeholder
engagement during the design of ttERPand the BDPThis process, known as Stakeholder Dialogue and
Engagement, allowed stakeholders to broaden their understanding of the Program's objectives, scope, and
benefit-sharing mechanism3he workshops were attended by 199 representatives from various sectors and
stakeholders (indigenous authorities and organizations, productive associations and cooperatives, community
forestry networks, educational and academic organizations, local gowartanassociations of communities,
women's and youth orgamations, private sector unions and companies, public entities, and- non
governmental organizations specializing in environmental and rural development matters). The participants
were: 62 women (31%) and 137 men (69%), of whom 29% represented the Mayaa, &idkGarifuna
populations, and 71% were neéndigenous or mestizo.

COVIBE19 Recommendations and Delay

In December 2019, Carbon Fund donmrgvidedrecommendations that neesti to be addressed for the BSP
to be consideredn advanced draft. However, consultatis@heduledor 2020 and 2021 were cancelled due
to the COVIEL9 pandemic.

In October 2020, a nesting protocol and tool were developed in a participatory manner to nest three early
REDD+ Projects (Guatecarbon, Lacand6n Bosques para la Vida, and Reddes Locales para el Desarrollo) into the
ERP. Nesting refers to integrating projéetel emission reductions into a larger jurisdictional program, so that

both levels can operate without double counting ERs and with consistent measurement, reporting, and
verification (MRY. These threeREDD-hitiatives are communitypased projects.

Summanyof Dialogue and Approval of the Final Version

In August 2022, the dialogues resumed through a workshop with representatives of early REDD+ projects,
Indigenous Peoples, beneficiariestbé Incentive Program for Holders of Small Land Areas with Forestry or
Agroforestry Potential KINPEPfor its Spanish acronymand the Forest Incentive PrografROBOSQUE,
private nature reserves, community forests, among others, to sociaiainthe first draft of theBSP The
feedback received was incorporated into an advanced BSP, which was socialized at another regional workshop
in October 2022. This feedback and the subsequent improvements are included in the final BSP, which can be
accessed at the following linkttps://www.inab.gob.gt/images/pre/documentos/secciordescripcionrdel-
programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PBbBadyf the final version of

the BSP was approved on February 28, 2023 by the Carbon Fund Secretariat and donors and published on the
FCPF and INAB websit€cSomments received by the Red PINHEP2024 were incorporated in the
prioritization criteria  defined later in 2025 in Annex 25 of the MQP
https://www.inab.gob.gt/images/pre/documentos/secciordescripciordel-

programa/Anexo_25 Criterios_de_priorizacion_para_distribucion_de_pago.pdf

88 https://snicc.marn.gob.gt/MarinoCostero/Consolidacion 3.2 Informe de sistematizacion de la
implementacién de la primera ronda de didlogo y participacion.

89 https://www.inab.gob.gt/images/pre/documentos/secciordocumentosde-estandaressocialesy-
ambientales/6.%20Plan%20de%20Participaci%C3%B3n%20de%20Partes%20Interesadas%20(PPPI1)%20PRE%
20de%20Guatemadaf. pdf
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In this regard, this documergims to illustrateGuatemal& preparation for the practical application ahe

BSP highlightingthe design and implementation process thahgagedmultiple stakeholders.The EPR

employs transparent mechanisms fdrenefit dstribution, garneringbroad support from the communitgnd

stakeholders It ensures legitimacy in decisiomaking, respect customary lands and terrigdrirights of

indigenous peopleandachievegoals of effectiveness, efficiency, and eqgifityfo ensure compliance with

these commitments, the ERP developed environmental and social instruments to ensure that Program

initiativescomply with the requirements and guidelinesB&P andhe World Bank's s, includingan E&S

management framework (ESMB)) Indigenous Peoples' Planning Framework (IPPF), an ResettlBoiyt

FrameworkRPF)a Process Framework (PF), and a Stakeholder Engagement Plan (8ad#tatibmalize E&S

provisions in REDD projects, manuals and formats were develnp®dAB and approved by the WB

1 Sub project specific BSPs for early REDD+ and SIGAP Mgt. Model PIRs (in lineapjtiotieel general
ERMBSP); revised by the WB.

1 Forest Management Plan and Environmental and Social Management Plan (ESMP) format for individual
or group projectgto be developed by all PIRSs)

I Grievance Redress and Information Mechan{&hAQfor its acronym in Spani3h

I Stakeholder training plan.

1 Social Communication Plan.

The objective of thgeneraERABSP is to manage the distribution of the benefits derived from the sale of the

Greenhouse Gag5HGEmission Reductions (ERs) generated by thedBRihcorporated intothe MARN's

Registry of BGReduction or Removal Projects, and for which therenigreement of rightsransfer or

authorizationof commercializatioy their holders (public or private), specifically resources derived from the

implementation of the ERA signed with theWorld BankCarbon Fund.

Article 50f Decree 22020describes theER title holdersinder the BSP "Beneficiaries and holders of ER
titles are considered to be both landowners, in accordance with Article 22 ofCliveate Change Law
(Framework Law to Regulate Vulnerability Reduction, Mandatory Adaptation to the Effects of Climate Change
and Mitigation of Greenhouse Gaggesas well asthe persons or entities that implement the measures
described in theERPDocumené. Therefore, thesepeople and entities will beconsideredbeneficaries in
accordance with th&SPor regulations, as applicabfé.

Details on the type of beneficiaries:

Beneficiaries of the BSP include individuals, legal entities, private companies, municipalities, cooperatives,
forest producer associations, communities (including those with ancestral land ownership), committees,
NGOs, national government institutions, daothers that fulfill the requirements of Article 22 of Decree 7
2013 and Article 05 of Decree-2020. Beneficiaries participate in the ERP through one of three types of RIPs
defined by the BSP: MCSEABS, SIGAP Models, and REDD+ Rigjgadan be eithéndividual or grouped,

with a minimum area of 50 hectares and no maximum limit, except for municipalities where the area cannot
exceed 1000 hectares.

Detail of projects processing and benefit sharing

% Feedback matriz is in the final BSP Table 16 pagdis®soft Word- Final BS@uatemala 13Feb23.docx

911t is important to note that Decree 2P020 establishes a general framework for eligibility of beneficiaries,
but the BSP establishes additional criteria that complement what is provided in the decree to determine
eligibility of beneficiaries.
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To date, Guatemala has not received payments from the Carbon Fund/World Bamkrojects processing

and benefit distributiormechanisnis expected to occuns per the BSP and the Program Operations Manual

(POM). Belovis anextract of theproject processing and benefit distributionechanism(See also Fig. 2):

1 Projects processingproponents of individual and grouped projects presented proposals to INAB.
Grouped projects identified an administrative titleholder and signed an agreement with a pleyjedt
BSP. INAB evaluated the proposals, with CONAP support for projects in gdoaeeasINABevaluated,
verified, and admitted project proposaland signed sukagreements. INABegistered the admitted
projectsini KS a! wbQa wS3IA&0dNR 2F w955b LYAGAIFIGABSAT FyR L

1 Benefit sharing mechanistMINFIN will receive ER payments from the World Banknalhdubsequently
transfer the funds as per the BSP: one percent (1%) will be saved in an account as a solidarity reserve for
projects that underperform due to force major events like natural disasters; US$1.2M will be transferred
to INAB, through the MAGAO cover operational costs; the net benefits will be distributed among the
REDD+ Initiative Projects (or project§he netbenefis will be distributed in a twestep praess. First the
early REDD+ projects will ipaid forin tCO2e, whiclwill be calculated utilizing previously agreed
nesting protocoland tool. Second, the remaining amount will be distributed in equal parts to MCSEABs
and SIGAP Modegirojects The administrative titleholders of grouped projects must distribute the
benefits to their project beneficiaries

1 Project selection criteria for paymentand payment amountsINAB and CONAP established critéoia
prioritize projects for paymentnticipaingresource constraint<ziven the success of the call for projects,
INAB anticipates that there will more projects than financial resources obtained from ERPA bépefits.
instance,Guatemala's maximum payment for ERs in the first reporting period (US$26.65M) falls short of
covering all 1,227 proposaUS$28M)The criteria, which cover social, economic, and emvitental
aspects, were developed through a participatory process involving ERP partner institiiahthe
National Benefit Sharing Committee, with representation from varim y S ¥ A gboligs.Rdlo® & &n
excerpt of this process and its results:

o Early REDD+ Projects.

A According to the BSP, early REDD+ projects are eligible for ERP payments provided they
hold VERRA certification. To date, Guatecarbon and Lacand6n Bosques para la Vida
have obtained this certification, while Reddes Locales para el Desarrollo is actively
pursuing it. The Steering Committee has delegated INAB to evaluate the inclusion of
Emission Reductions (ERs) from this project, based on draft documentapiom
validationof project design

A The BSP establishes a payment rate of US$5/tCO2e for early REDD+ projects.

A Payment calculation: The Technical Monitoring Group calculates REDD+ project
payments by updating the nesting tool with verified maps and baseline Batails are
in Annex 17 of the POM.

0 MCSEAB:Ss projects:

A In July 2023, the INAB Board released a ranked list of priority projects, defined by
combining REDD+ modalities witte followingcriteria:

f  Economic: pjectsQ O2y i NRodziA2y (2 GKS adzadGl Ayl oA
programsPINFOR, PROBOSQUE, and PINPEP

1 Environmental: projects located in municipalities with elevated deforestation
rates, projects situated in areas of significant hydric recharge, and projects
found within upstream water basins.

A In July 2025, social criteria were added to the ranked list following concerns from Red
PINPEP regarding potential disadvantages. The weighting of the criteria is now as
follows: economic criteria at 35%, social criteria at 35%, and environmental cateria
30%%2

92The new complete list of project selection criteria and methodology are included in Annex 25 of the POM.
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1 Social: number of beneficiaries, grouped projects, Indigenous Peoples
participation, and women participation in projects.

A tleYSyd FyYy2dzyd GloftSed LYy WdzZ & HnHoX (KS
with amounts reflecting the implementation and maintenance costs of REDD+
measures, based on the costs paid under the PROBOSQUE forest incentive Program

A In August 27, 2025 the Technidaterinstitutional Group prepared and psented to
the National Benefit Sharing Committaerefined proposal of prioritization criteria for
their feedback. Main observations included justification for the highest priority for
agroforestry systems over other Redd modalities and the beneficiary category criteria
The final versiorexplains the essential role of the agroforestry systems in reducing
deforestation and forest degradation while sustaining rural livelihoods of the rural poor.

It also explains in detail that the beneficiafieategory seeks to respond to the BSP
equity and fairness pmciples. The criteria prioritization document has been approved
by the World Bank. And a addition, two members of the World Bank team were
observers of the meeting with the NBSC on August 27, ZD2é& final version of the
prioritization criteria of projects under a scenario of scares resources will be included
as annex in the POM once socialized with the ERP Steering Committee in September
2025.

0 SIGAP Models:

A In July 2025, CONAP, working with proponents of SIGAP Models, established project
selection criteria linked to payment amounts. Under these criteria, projects are
allocated approximately US$200 for the first 1,000 hectares, US$13 for each hectare
between 1001 and 20,000 hectares, and US$1.30 for each hectare beyond 20,000
hectares.These amounts reflect the implementation costs of forest natural protection
measures

f BeneftsuseaLbCLb @gAft GNIYAFSNI Y2YySGFINE oSySTAada (2
then distribute monetary or nommonetary benefits to the final beneficiaries according to the agreed
projectlevel BSP (for REDD+ projects and SIGAP modeldjeafudldst management plan (for MCSEABS).
INAB, in coordination with CONAP, is tasked with overseeing the distribution and use of benefits at the
project level. The World Bank will assist INAB in developing a screening list to ensure timatimmini
conditions are met, aiming to reduce or prevent elite capture risks.

9 https://drive.google.com/file/d/1AivFnFAgbev14wA7 vtUje29vugx9NKL/view?usp=sharing
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Fig 2. Projects processing and benefit shanmreghanisnin the Guatemala ERP
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Monitoring and Reporting Requirements
1. Development of the BSP

1.1 Confirm that the BSP has been completed and approved by all relevant parties. Are there any
aspects of the BSP that have not yet been developed or require further revision for approval by
beneficiaries or other stakeholdersHas the BSP been made publicly available?

The process of designitgnefit sharingarrangements was carried out in three phases to ensure that there were no
undefined or uncertain aspects of Benefit Sharing.

1 During the firstphase in 2019, the benefit sharing principles, the classification of benefits and beneficiaries,
and eligibility of beneficiaries were presented. At that tinttee first version of the BSP was prepared that
incorporated only the comments made by the government and the REDD+ projects.

1 A second phase, which was also carried out in 2019, was developed around the presentation of the Draft of
the Phase 1 BSP, which was consulted in two regional workshops with actors from the nine regions of the
country, in which 212 public sector actors pieipated (33% women). community organizations, indigenous
peoples, women's groups, academia, municipalities, private sector, NGOs, among others.

The draft BSP was subsequently accepted at the FCPF in November 20 {emittecommendations and
comments b be finalized in the final version of the document.

During this second phasthe governmentdeclaed a state of calamity in the counttyecause othe official
pronouncement of the World Health Organization, which identified the virus called CVHE3 an
international public health emergency. In this sense, the right to free movement and agglomeration of people
at the national level was limited;herefore, the activities planned to be carried out by INAB through
socialization workshops during 2020 and 2021 were not implemented due to the restrictions established by
the Ministry of Health of Guatemala.

1 Inthe third phase, INAB, as the executing unit, coordinated a series of dialogue and partiGpekaholders
workshopsto update the BSP, with the participation of government institutions (MINFIN, MARN, MAGA,
CONAP), representatives of REDD+ projects, indigenous peoples, PINPEP and PROB@B{UIEsS,
private nature reservegrivate forestowners community forests, among other¥his phase was completed
from August to Octobe022

Tablel6. Number of participants in different phases of participatory BSP dé&ign

Date Location Number of
participants
Oct 08, 2019 Regional workshops (different facilities at 212
national level)
Aug 16, 2022 INAB facilities in zone 13 of Guatemala City. 36
October 13, 2022 INAB facilities in zone 13 of Guatemala City. 58
Virtual
Total 306 individuals (representing more than 45 organizations)

94 https://drive.google.com/drive/folders/10_TRRLYMZ7pAZe&aAOCukne@L ?usp=sharing
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Finally, after these three phases, the BSP was approved in February 2023 by the FCPF, in response to any doubts ol
comments that existed from potential beneficiaries, government institutions, and the FCPF. This document is available
on the official websitef INAB®

(i) After the approval of theBSP and as part of the implementation process, INAB developed new rounds of
socialization and training ih b ! nif2&egions,involving potential beneficiaries, INAB technicstiaff, andother
interested parties The trainingncludedissuessuch a€nvironmental and Social Standards, Implementation Measures,
RIPDevelopment, GrievancBRedress and Information Mechanism, legal aspects associated with ERréitister,
among othersIn addition, technical assistance was provided to thetkeholderdnterested inparticipating in the
preparation and evaluaibn of Forest Management Plaifs

In July 2023INAB” published the table of annual amounts per hectare to be paiRlébeneficiaries who implement
different REDD+ modalitieJ his table isipplicable toMCSEABand SIGARodels.Following the BSRhe amounts
were calculated based on the costs of establishdifferent modalities. Given the territorial focus of the ERRIR
proponent can apply to multiple modalities. The Table of Amounts withimtimeiteswas published on INAB's website
in November 2023, when the c#lfor interested parties to submiRIPproposals was launched.

(i) INAB and the ERP institutions axarently finalizingprioritization criteria for PIRin the "Rest of the ERP area.”
According to the BSP, benefits for nesteatly REDD+ Projects will be distributed filsised ontCO2e. Rmaining
resources will then belistributed amongPIR in the "Rest of the ERP Arem,hamelyMCSEABs and SIGAP models
based orhectares As availableesourceamay notcove all eligiblePIR, prioritization criteria must be developed and
included in the Program Operations ManualPOM. The ER Implementation Technical Grompcomprising
representatives from all partner institutionsis responsible for developing these criteria. The prabesl be reviewed
by the National Benefit Sharing CommittédBSG and final approval by the Steering Committee.

These criteria will be applicabieERResourcesare insufficient tomeet paymentdemands fothe admitted RIPs a
possibleoutcome of the Emission Reductions Monitoring Report (ERM&jfication and ERtitle transfer. INAB
developed a Technical Manual fiCSEAB&hich contains draft criteria that will be revised and updated considering
concernsvoiced by smallscale stakeholderswho felt disadvantaged in the initial proposal, as well as the
recommendations of the WB. Tlgoalis to developa singleset of criteria applicableacross theentire "Rest of the
Program Area," coveringoth MCSEABs and SIGAP Models.

The PIthnd CONARrerevisngand updaingthe prioritization criteriabased orreceivedrecommendationgo ensure
they are fairand equitable for all PIRs in the "Rest of the ERPA Area".

Therefore, in the framework of a WB implementation support mission in December 2024, it was agreed that the PIU
will produce a document with the agreed prioritization criteria and a methodology to apply thieisidocumentvas

finalized y INAB, CONAP, MAGA and MARN, shared for feedback with the National Benefit Distribution Committee on
August 27, 2025, and the final version vegeproved by the WB oBeptember 32025 it has beernncludedasAnnex

25 of thePOM?® and disseminated in accordance with thRFECommunications Plan. It wile further socialized using

a variety of mediandlanguags, including Spanish aride main languages of linguistic groupdridigenous EopleQ a @

Shttps://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf

% https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20 RDiEepdy .
97 Minute Number: JD.27.2023

https://drive.google.com/file/d/1FQrZZY dL3ZHRWxmfMWLSNMhx1X1tbIW/view?usp=drive_link
% hitps://www.facebook.com/institutonacionaldebosques/postsbnvocatoriaparaproyectosde-iniciativaredd-
de-acuerdoeal-manualde-operacio/854843476692256/

99 https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel
programa/Anexo_25 Criterios_de_priorizacion_para_distribucion_de_pago.pdf
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https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf
https://drive.google.com/file/d/1FQrZZY_dL3ZHRWxmfMWLSNMhx1X1tblW/view?usp=drive_link
https://www.facebook.com/institutonacionaldebosques/posts/-convocatoria-para-proyectos-de-iniciativa-redd-de-acuerdo-al-manual-de-operacio/854843476692256/
https://www.facebook.com/institutonacionaldebosques/posts/-convocatoria-para-proyectos-de-iniciativa-redd-de-acuerdo-al-manual-de-operacio/854843476692256/

(iii) Each early REDD+ project developed its prajectlevel BSP in line with th&RFBSPR reviewedby the PIU and

the World BankThe administrative title holder of this project is responsible for distributing the benefits according to
the plan (projectevel BSP) agreed by the final beneficiaries. The prégeei BSPs mugirovide the following
information:

1 Present the benefisharing agreements between thojectparticipants and the administrative holder of the
REDD+ project. The agreements should include the beneficiaries, the type of benefits, and the mechanisms
for benefit distribution.

Present the internal governance system fordecistoh { Ay 3 NXBf F SR (2 Fdzf FAE t Ay 3
Provide a description of the informatiesharing and socialization process carried out to inform about this PDB

and to reach agreements among the participants of the PIR proposal. This should include what information
was shared, when, how, and with whons well as evidence of decisiomaking (topics discussed, points of

view, differing opinions if anyt agreements reached, and identification of participants in each socialization
event).

1 Describe how theproject 6 Af f AYLI SYSy(d GKS tNRBINIYQa SygiNry"

complementary manner with the forest management plan, based orPO/.

1 Indicate the person responsible for the Information and Grievance Mechanism (NMi/Spanishof the PRE.

The World Bankeam isassising INAB in establishing the capacity to evaluate these types of docunf@oisonents
arerevising the document® incorporateWB comments andxpect tosubmit a final version to the Py the endof
Juy 2025.

=a =4

(iv) Groupal SIGARModek alsomust developsub-PDBs annexkto Agreementsof Wills, asrequired bythe MOP.
These were reviewed by thelUand CONAPwith support fromthe WB to ensure alignment with the EBBRand to
strengthen INAB and CONAR O IHdrJut@ré dbcimentation evaluation.

(v) During the June 9 to June 2®25,World Bank missiorit was agreed that the ®M will include a Strengthening
Plan for the grouped MCSEABs and SIGAP Models.

1.2 If capacitybuilding efforts have been included as part of the BSP, please confirm if the program
entity has completed the necessary capacityilding measures to ensure the effectiveness of the
system.What other measures are pending?

MINFIN, in coordination with INAB, will manage theeipt ofresultsbased payments from the Carbon Fend ! &G L b1 . ¢
request MINFIN wildisbursethe payments directly to th&IPproponents througtits Financial Department.

MINFIN has theapacityto implement the paymensystemfor beneficiariesasthe benefitsharing model is based on
D dz ( S Yrbrést Ifzéntive Programs (PINRiE PROBOSQ)Established byational decrees to increase forest
cover and promote sustainable managemelRar examplePecree 5122010and Decree 2015o0f the Congress of the
Republic of Guatemalhat established PINPERd PROBOSQUEspectively

Internal fiduciary processes foRPwere outlined in the POM, incluihg roles forfiduciary management itine with
WB requirements. However, the WB identified information gaps in the POt ttould affectERPA revenue
managementAs a resultfurther consultations vere held to finalize th&OM and reduce disbursement delays.

aSladiNBa KIFIZS 06SSy |R2LIGSR (G2 &GNBy3a3dKSy alLbCLb IYyR
implementation. However, it remains essential to assess whether these efforts are adequate. dWwaépBections
summarize evaluation results from both INAB and MINFIN.

- Training: MINFIN and INAB stedfjuire additional training in procurement and project supervision.

- Processimprovement:. &engthen procedures to enhance efficiency and transparency in ERPA revenue
management.

- NBSQapacity:Strengthen the NBSC to effectively oversee and evaluate BSP implementation and ensure
compliance with its objectives and criteria.
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TheNBSGs composedof representatives from various entities, includiage fromone of the following®® MINFIN,
MARN, MAGA, INAB and CON&Rvell as representatives of early REDD+ projects, MGS&RBSIGARodels.

TheNBS®lays a&eyrole in implemeningthe benefitsharing system, ensuringansparency, efficiency, and fairness.
Further details abouthe NBS@nd its activitiesre available in this report or via official legal and web resouttes.

In 2024, the CNDB held two meetings (March 15 and June 2@view and evaluate the benefisharing process.
Outcomesincluded:

1 Approval of the benefit distribution reports,
1 Assessmentf processeffectiveness
1 Identification of areas for improvement

2. Institutional Arrangements

2.1 Confirm that institutional arrangements agreed under the PBD are in place and that implementing
entities have adequate resources to carry out their respective responsibilities.

Guatemaladevelopeda draftadvancedversion of the POM approved by the WB in February 2028 POM outlines
the technical, administrativeand financial procedures for implemeéngthe BSP, itine with the ERFprovisions.

The institutional arrangements for benefit sharing are based on the BSRoamally established through the POM,
GKAOK SYGSNBR Ayid2 F2NOS gAGK GKS 22NIR .lyl1Qa | LILINROD

Institutional Arrangements

Institutional arrangements for BSithplementation are in placeand approved by the participating institutions.
AlthoughDecree 262020supports this frameworksge point 2.1.}, an interinstitutional agreemenibetweenMAGA,
MARN, CONAP and INwa&ssigred June 9, 2026%. This agreemeris alsoannexedo the POMuo ensure coordination
and collaboration among thisnplementinginstitutions.

Responsibility sharing

TheNRt Sa 2F 9wt LI NIGYSNI AyadAaddziazya I NB 2 d&NFINghEIRAR Yy (i K
MAGA and MARNavesigned a Subsidiary Agreematfining theirresponsibilitieson June 9, 20262

Implementation Resources

Assessment of resources arwhpacity needs

Human resources:

Effective implementation of the BSP depends oninstitutional arrangements r@d adequate staffing. While
implementing entities have trained personnel with strong knowledge of forest and environmental dynamics, additional
training is needed in key areas to ensure success

SQustainable project management

Useof geographic informatiosystemsand remote sensing

GCommunity engagement and communication strategies

Oversightand application of the Environmental and Social Management Plans (ESMPs)ated tools

=A =4 =8 =4

100MOP; PP. 19. Section 7.2.4.
101 hitps://www.inab.gob.gt/images/boletines/2024/Bolet%C3%ADNn_comit%C3%A9 _beneficios.pdf
102 https://drive.google.com/file/d/LFAYVIHEfHVXvpqg7j9b9L-n8Q87h/view?usp=sharing
103 https://drive.google.com/file/d/1FAYVIHEfHVXvpqg7j9b9L-n8Q87h/view?usp=sharing
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Targetedtraining in these areas will strengthen institutional capgpeibd enhance theeffectiveness oBSP activities,
supportingthe achievement oits goalsand promoting sustainable development in Guatemala.

Additional Needs:

Capacity building

Strengthening capacities is essential for effectivenitoring andimplementation of ESMPs andlated instruments
Priority areasncluce:

1 Training in ESMP implementation and monitoring
1 Skills fomanagingenvironmental and social risk
1 CGommunity engagement and communicatistrategiesin the ESMRontext

These efforts will help ensurBSRactivitiesare environmentally and socially sustainable atigned withGuatemala's
Sustainable Development Goals.

Technical resources:

Adequatetechnology and tools are vital for BSP implementation. While institutions have basic equipment, several
systems require updates to enhance efficiency and effectiveness. For exampleagigiognformation systems and
other monitoring tools need modernizatioiit also requires upgrading field equipment such as drones and remote
sensing to improve data collection and surveillance of forests.

Financial resources:

The institutions have the necessary funds to implement the BSP. Under Dec282Q0MAGA allocated financial
resources to INAB to support conservation and sustainable managgmejects. Thesdunds, disbursedn 2021 and
2022, enabledINAB totake concrete actions promatg environmental sustainability and forestry development in
Guatemala.Additionally, under the ERPgovernance frameworkeach institution has designated focal points to
participate in various groups and committees, ensuring effective coordination and informed demialong for the
LINE 3 Nlicoessa

The institutional framework for benefit sharing is in place and based on the BSP and thdtiMerinstitutional
agreementwassigned June 9, 2026* andthe participating institutions have the resourcsimplementthe program.
Addressingemainingneeds ikeyto ensuingthe sustainability and success of the BSP.

a) MINFIN:will receivedisbursements from the Carbon Fuadd, at INABequest make payments tolRs

To manage ERBsourcesa designated account will be created in the Bank of Guaterimakccordance

with applicable regulationsMINFINQ& CA Yl Yy OA I f 5 A NB ObiageNpayntentsstd ERP (1 NJ
beneficiaries. Monetary benefits will go directly Rroject Owner, who wilthen distribute anynon-

monetary benefits to final beneficiaries outlined inthe POM

b) INAB: As the implementing entity|NAB manages ERFrelated fixed costs ad oversees RIP performance
reportingt including carbonsafeguards compliance, fiduciary matters, &edefit sharing INAB also handles the
process of receivingdmitting, evaluating, and certifying PIRs, as well as managing ER title transfers prior to ERPA
payment.

As perMOP, INABs responsible forcarrying out the processes for receiving, admission, evaluating and
certifying PIRs, as well as those related to the transfer of ER titles, prior to receiving the payment of the
results associated with the ERPA.

104 https://drive.google.com/file/d/1FAYVIHEfHVXvpqg7j9b9L-n8Q87h/view?usp=sharing
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INAB, through Article 5 of Decree-2020'% of the Congress of the Republic of Guatemala, was designated as the
Execution Unit of the Emission ReductiBnogram andis therefore responsible for providing the technical and
administrative guidelines for the program, including the reception, approval, evaluation, and certification of REDD+
initiative projects. INAB, as the executing unit, designed a specific informatidncomplaints mechanism for the
program prior to the call for REDD+ Initiatives Projects in 2023.

With respect to the Monitoring reports established in the ERPAs, it is also in charge of coordinating the monitoring of
Carbon, distribution of benefits, transfer of Emission Reduction titles, environmental and social aspects, among others.

INAB coordinated the Technical Monitoring Group for the 2020 period, through the staff of the Climate Change Unit,
the Legal Affairs Unit, the Gender Unit and the Indigenous Peoples Unit of the institlitierEmission Reduction
Program (ERP) has a team of human resources imctud

- One (1) Coordinator.

- One (1) Technical coordinator.

- One (1) Legal adviser.

- One (1) GIS specialist.

- One (1Environmental specialist: experienced in the management of environmental impacts and the implementation
of mitigation measures.

-One (1)Social specialist: experienced in managing social impacts and implementing mitigation measliresharge

of the Grievance Mechanism

In addition, the ERP is supplemented by other INAB human resources, including:

- Technicians from other areas: who bring their experience and knowledge in specific areas, such as forestry,
biodiversity and natural resource management.

- Regional technicians: who work in the regions where REDD projects are implemented and who-tiepth in
knowledge of local conditions and the needs of the communities.

The combination of these human resources enables the ERP to have strong technical and operational capacity to
address the environmental and social challenges associated with REDD project implementation. This ensures that the
program is implemented effectdly and sustainably, and that the goals of reducing emissions and conserving
biodiversity are achieved.

c) National Council of Protected Areas (CONAPY In 1989, the Congress of the Republic of Guatemala issued
Legislative Decree-89, creating the National Council of Protected Areas (CONAP) as the highest governing and
coordinating body of the Guatemalan System of Protected Areas (SIGAP). The SIGAPuis afial protected
areas and the entities that administer them, aiming at providing ecosystem goods and services to the population
for their social, economic and political development with jurisdiction over the entire national territory, its maritime
coasts and its airspace. CONAP is responsible for formulating policies and strategies for the conservation,
protection, and improvement of the nation's natural heritage through SIGAP, which in turn is a consultative body
to the Office of the President of tHeepublic and the entire State. Entities involved in the conservation, protection
and sustainable use of the country's natural resources, with the following main purposes: planning, executing and
disseminating the National Strategy for the ConservatioBiofogical Diversity and Renewable Natural Resources
of Guatemala; coordinating the administration of Wild Flora and Fauna Resources, through their respective
executing bodies; as well as to plan and coordinate the execution of the provisions on coieseofétiological
diversity contained in the instruments ratified by Guatemala.

d) Ministry of the Environment and Natural Resource@ARNY) - A public sector entity specializing in
environmental matters and natural goods and services in the public sector, responsible for the protection of the

105 https:/iwww.inab.gob.gt/images/pre/documentos/secciordescripciordel-programa/Decreto%2022020.pdf
106 https://conap.gob.qgt/
107 https://iwww.marn.gob.gt/sobreel-marn/baselegatdel-marn/
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natural systems that develop and sustain life in all its manifestations and expressions, promoting a culture of
respect and harmony with nature and protection. conservation and rational use of natural resources, in order to
achieve transgenerational dewgiment, articulating institutional, economic, social and environmental work, with
the aim of forging a competitive, supportive, equitable, inclusive and participatory Guateifta@aMARN is
organized into six directorates, 3 units, a secretariat and feministries under the higher office. Of which the
ViceMinistry of Natural Resources and Climate Change is the Climate Change Directorate composed of three
departments:
4. Vulnerability and Climate Change Adaptation
5. Science and metrics
6. Climate Change Mitigation and Clean Development Mechanisms. This department coordinates the
Interinstitutional Coordination Group (GCI), a multisectoral coordination mechanism to jointly
manage the implementation and monitoring of projects, programs, psjcetc. on environmental
sustainability issues, throughout the country, and in coordination with all public and private
institutions.

Through the specialized professional staff of the Climate Change Directorate and the Departi@Gémtadé
ChangeMitigation and Clean Development Mechanisndwp persons (head and deputy) of the institution
participated in the meetings with the Technical Monitoring Group and in the review of documents related to
the 2020 monitoring period.

e) Ministry of Agriculture, Livestock and Food (MAG®): The Ministry of Agriculture was created by Legislative
Decree No. 1042 of May 21, 1920. It is a State institution that promotes comprehensive rural development through
the transformation and modernization of the agricultural, forestry and hydrobiologieatoss, developing
productive, organizational and commercial capacities to achieve food security and sovereignty and
competitiveness with clear rules and standards for handling products on the national and international markets,
ensuring the sustainabilityf natural resources. Through the Climate Change Unit and the Directorate for
International Cooperation, they participated in meetings with the Technical Monitoring Group for the review,
within the scope of their institutional competencies, of the docurtserelated to the Safeguards S&€&port for
the 2020 monitoring period.

f)  Support committeesare critical for the effective implementation of the Emission Reduction Program (ERP), as
they enable crossectoral coordination, implementation of relevant activities, monitoring, and benefit sharing in
a transparent and efficient manner. These commetebegan operating in 2024 and have since played a crucial
role in the implementation of the ERP, ensuring that the objectives and targets established in the Program are
met. As established in the Manuals of the Technical Monitoring Group (GTM for its acronym in Spanish) and the
National Benefit Distribution Committee (CNDB for its acronym in Spanish), they meet regularly every three
months, upon prior notice by the Techniccretariat of the Committee (ST). They can also meet extraordinarily
when necessary, as long as it is convened by the ST or at the request of at least half of the committee's full
members. The GTM is made up of government institutions (MINFIN, MAGA, IZARMP, and INAB), universities
and REDD+ Initiative Projects. In the case of the CNDB, it is made up of government institutions (MAGA, MARN,
CONAP, and INAB), representatives of the three types of REDD+ projects, ASOREMA, and the Forestry Associatiol
(Guid). Indigenous people and women are represented as members of the aforementioned institutions (for
example, ASOREMA representative is a woman and one of the representative of the MCSEAB is a woman and
indigenous).

The launch of these committees in 2024 marked an important milestone in the implementation of the ERP, as it
allowed for coordination and collaboration between the different institutions and sectors involved in the program.
Thanks to their work, progressab been made in the implementation of relevant activities, monitoring and the
distribution of benefits in a transparent and efficient manner.

f1) EPR Steering Committeked by INAB and made up of the Ministry of Agriculture, Livestock and
Food (MAGA), the Ministry of Environment and Natural Resources (MARN), the National Council of

108 hiitps://www.maga.gob.gt/
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Protected Areas (CONAP) and INAB. Its role is to promote intersectoral coordination and budgets for
proper ERP implementation.

f2) EPR Technical Implementation Grauped by INAB and composed of MAGA, MARN, CONAP, and
INAB. Its role is to support the effective implementation of REDD+ Initiatives, the Grievance Redress
and Information Mechanism, compliance with the environmental and social standards set out in the
Envionmental and Social Commitment Plan, and benefit sharing.

f3) NBSCINAB actingasPIU,servesas the Technical Secretariat of tNBS@ndreportson progress
in benefit sharingas established in thBSP TheNBSUs composed af
- One representative for each government institutiGh

i. MINFIN
ii. MARN
iii. MAGA
iv. INAB
v. CONAP

- Representatives of PIR¥:

i. Early REDD+ projedtsach of the three projects Wibe represeted)
ii. MCSEABgepresentatives from thedrestry association (guild) and the Red PINPEP)
iii. SIGAP Management Models (representatives from theNational Association of Nen
Governmental Organizations of Natural Resources and the EnvironAS®REMA)

f4) EPR Technical Monitoring Group: Coordinated by INAB and made up of representatives of the
Directorates or Units of Geographic Information Systems, Climate Change, National Technical
Coordination or related technical directorates of MARN, MAGA, CONAP ABd ISl function is to carry

out mapping activities and integrated monitoring and support in the processes related to the monitoring,
reporting and verification of the program.

g) REDD+ projects (early and new REDOREDD+ project ownedevelopedtheir project- level BSPsThe Project
Administrative Title Holder may utilisexisting decisiormaking bodies. These bodies operate in a manner
comparable to the NBSC, but function at the project level and report to INAB regarding BSP implementation
through the Forest Management Pl&RMP)compliance report formatAll REDD+ projects must develop BMP
to ensure actions that minimize risks and maximize benefjtavhich includes an Environmental and Social
Management Plan (ESMP) for projeetsich involvesnvironmental and social ks.The ESMP includes ongoing
monitoring, evaluatn, and compliance with environmental and socigtandards, fostering stakeholder
engagementln cases wheréor a projectrisksare identified forIndigenousPeoples an Indigenous Peoples' Plan
will be drawn up, following the guidelines of the IRiPIH Annex 9 of the Forest Mgt. Plan Guidelinesummary,
an ESMRand other plans areessential to ensure that projects aimplemented sustainablyequitaby, and
responsilty, in-line with ES&nd E&S risks are adebsed and mitigated

The ERP governance bodidacluding theNBSGand other committees and workingroups mustensure thefull,
effective participation of women, youth, and vulnerable minorities involved in the developmer®IRé The
implementation of the Gender Roadmateveloped undetthe REDD+ StratedENREDD#2] 1 is essentiafor the
equitable distribution of benefits between women and men.

The Gender Roadmajutlinesstrategic actions such
1 Promoting women's participation in decisienaking related to benefit sharing
1 Ensuring continuous access to equitable bergfiaringinformation at the local level
1 Facilitatingoint programsbetweengender officesn GClI institutions tdvarmonize gender approachesross
the BSP.

109 MOP; PP. 19. Section 7.2.4.

1oIBID

111https://redd.unfccc.int/media/estrategia_nacional_redd 2 1 .pdf
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It also aims to:
1 EnsureBSRlesign and implementation are gendesponsivé!2
1 Enable women to accesesultsbasedpaymentandnon-carbon benefits.
1 Prevent or mitigatenegative impacts through targeted actions and baseline monitoring.
1 Track income from forestry and productive activities that benefit women.

Ensuring the fair and inclusivparticipation of vulnerable women, youth, ariddigenous Peoples essentialfor
equitablebenefit distribution under theERF** Governance bodies must taleepsto guarantee that these groups are
activelyrepresented and involved in the dign and implementationf REDD+ actions. $apportthis, specific criteria

is being developedb guide the inclusion of these groups, which may be set out in detail in the POM or developed
based on the principles already established in that framework. These criteria should daisuspresentation and
meaningfulparticipationin ERP decisiemaking processes.

Additionally, contracts were prepared to guarantee the legal certainty of the distribution of benefits within the groups
that make up the grouRRIR

2.2.1 Confirm that all regulatory or administrative approvals required to implement the BSP have been
obtained.

The regulatory framework that allogthe BSPadequate implementation was approved by Decree numbe@P0 of

the Congress of the Republic of Guatem#la'Expansion of the General BudgetSthte Revenues and Expenditures

for Fiscal Year Two Thousand Twénthis decree has enabled MINFIN to develop specific processes and procedures
for the distribution of benefits in accordance with the BSP, without the need for additiemal regulations, or
agreements.

It is worth mentioning that, although Decree number2020 corresponds to the budget expansion for the fiscal period
of 2020, it also contains in Article 5 the provisions related to the authorization of the signature of the ERPAS, the
definition of the executing unit and the rights over the ER titles, among other important elements.

The validity ofArticle 5 of Decree 22020is directly related to the ERR&rm. In this sense, the validity of Decree-20
2020 depends on the closing date of the ERPA, which is expected for December 2025, barring a possible extension.

The WB and the ERP partner government institutions will soon begin discussions on a possible extension of the ERPA
closing date. This could affect the life span of the BSP and would require adjustments in the planning and execution of
the program.

CONAP's rules governing SIGAP Management Models are set forth in D8&'é¢e the Protected Areas Law and its
Implementing Regulations, as well as in guidance and policy documents issued by CONAP. These documents provide
guidelines and guidelines for the effective management and management of protected areas, including thatdiffere
management models that can be implemented to ensure the conservation and protection of biodiversity and natural
resources in Guatemala.

112 https://drive.google.com/drive/search?q=PDB

113The key programs that support the ERP have over 15 years of expeingpieenenting affirmative actions for the
inclusion of women, resulting in the participation of

women in 34% of total PINPEP projects (from 2007 to 2019) and 12% in the case of PROBOSQUE (from
2017 to 2019)https://drive.google.com/drive/search?g=PDB

N4 https:/iwww.inab.gob.gt/images/pre/documentos/secciordescripciordel-programa/Decreto%2022020.pdf

115 https://sip.conap.gob.gt/wpcontent/uploads/2022/02/Leyde-AreasProtegidasy-su-ReglamentoDecrete4-

89.pdf
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2.2 Assess whether all stakeholders in the BSP (beneficiaries and administrators) have a clear
understanding of their obligations, roles, and responsibilities associated with the BSP. This
assessment could be based, for example, on findings and feedback redaiuring implementation
support missions in the field, during beneficiary interviews, issues raised in public consultation
meetings, followup of beneficiaries brought into the ERP under the three access pathways.

Stakeholders have a clear understanding of their obligations, roles, and responsibilities associated with the BSP. The
consultations described in Sectioft9have served both to socialize the BBieluding formal communication with the

early REDD+ projectavhichare expected to prepare and subntid INABspecific development planning documents
andother relevantinformation, and to communicate the roles and responsibilities opedject stakeholders.

In addition, during thereview process ofRIPfiles, theINABregional offices issued technical recommendations for
improving thesub-BSPs when necessary. These recommendations focused on guidingLthiadianistrativetitle
holdersin the application ofProgramlevel BSBrinciples, in the structure and contewf documentation BEnphass
was also placed atme importance oproperlydocumeningthe subBSP design procesmnsuring that the perspectives
and needs of the involved stakeholders are reflectetthis regard, special attention is required for the documentation
and recording of the process and agreements reached during the preparation of tFHeSiedh

During the socialization process and review of files, some concerns and challenges that required additional attention
were identified including

1 Lack of clarity in documentation: In some cases, the documentation submitted was not sufficiently clear or
detailed, requiringarequest for additional information.

1 Coordination Challenges: Coordination between different parties involved in the review process presented
some challenges, requiring measures to improve communication and collaboration.

1 Documentation Deficiencies: The submitted documentation had some gaps, necessitating the provision of
additional information to ensure its accuracy and completeness.

The Implementing Unit and théNAB regional offices worked together to address concerns and challenges

identified during the file review process. Measures were put in place to improve the clarity and accuracy of

documentation Coordinatioramong involved parties was strengthened, and additional information was provided

to fill identified gaps.

The process of reviewing dossiers and issuing technical recommendations improved the quality and accuracy of
sub-BSPs. However, it identified a few concerns and challenges that required additional attention, and measures
were put in place to address them effectively.

2.2.2 Please confirm that there is a system in place to record the distribution of benefits and obligations
to eligible beneficiaries. For example, are payment information systems, payment monitoring and
control systems, bank accounts, accounting and financial control mechanisms and means of
payment mechanisms established and functional?

Within the framework ofRIPcertification and transfer of benefits to final beneficiaries, processes have been put

in place to ensure the traceability of transfers. These processes include the registration of physical and digital files,
as well as the management of transfer and paympayrolls,both at INAB and MINFIN. Transfer traceability is
critical to ensure transparency and accountability in benefit sharing. Transfer records are maintained in a
systematic and organized manner, allowing for easy ifieation and tracking of transferred funds. In addition,
controls and verifications have been implemented to ensure the accuracy and integrity of the information
recorded. Transfer traceability is a key component to ensure effectiveness and efficiermyeiiit ldistribution,

and processes implemented at INAB and MINFIN have proven adequate to meet this objective.

116 https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20 ppE.Adf
83

Official Use Only


https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf

In this regard, MINFIN has maihstitutional arrangements for the current payment system to distribute benefits,
including the creation of a specific bank account and the implementation of an internal control system. These
arrangements aim to ensure transparency and efficiency in the distributibeéfits.

The WB is carrying out a comprehensive review of the payment system to ensure that it complies with particular
fiduciary aspects. Details on the current status of validation and next steps include:

|l

|l

Statusof the review: The WB, through its financial management specaaiged out a detailed review of the
payment systenand provided recommendations famprovementsin the fiduciary aspects of MINFIN

Next Steps: MINFIN should implement WB recommendations to ensure that the payment system meets the
required fiduciary standards.

Confirmation of validation: Once WB recommendations have been implemented, MINFIN will need to provide
evidence that the payment system has been updated and that it compliedfiditbiaryaspects. The WB will
review this evidence and confirm whether the payment system is acceptable.

2.2.3 Confirm agreed accountability mechanisms are in place and functioning (e.g., stakeholder

engagement arrangements; agreed public information disclosure procedures; performance
monitoring and/or auditing mechanisms by independent third parties; dispute resolution and
grievance redress mechanisms).

The ERP has several accountability mechanisms to ensure transparency and stakeholder partioightding the
requirement to obtain the FPIC for projetkat require the development of an IndigenoBsoples Plaand that would
affectindigenous Peoples territory, culture or governanteese mechanisms include:

il

1

ESCP with reference situations that would requiré-PICAs per ESEESS&, FPIC applies when IP territories,
traditional governance structure or culture is affected.

Indigenous People Policy Framewarith reference to situations that would require an Indigenous Peoples
Planand FPICand the procedures to follow in these ca¥és

Stakeholder Engagement Agreements: All projects must sign contracts with INAB and, in the case of pooled
projects, they must also sign Agreements of Wills between the parties. These agreements set out the
conditions for stakeholder engagement in the prdjec

Agreed public information disclosure procedures: Project information is made publicly available through the
notice and publication of the results of Benefit Sharing. In addition, mechanisms are put in place to ensure
that participants have a clear undersiding of the information disclosure process and how they can access

it. This includes providing information in accessible and understandable formats for all stakeholders, as well
as conducting briefings and public consultations to ensure transparency mfiodmed community
participation. This ensures that everyone involved has a good understanding of the process and can participate
effectively in decisiommaking.

Performance monitoring and/or auditing mechanisms by independent third parties: Consideration was given
to carrying out external audits to assess the program's performance. The budget to cover the operating costs
of the BSP includes funds for external audihich will be contracted by INAB. The terms for implementing

the audit are included in the financial section of the POM.

Dispute Resolution and Grievance Redress Mechanisms: A formal system has been established to handle
disputes and grievances from beneficiaries. This system is described in detail in the relevant section of the
document.

All the accountability mechanisms mentioned are fully operational. TH&ENSBaware of the processes involved in the
distribution of benefits, in accordance with the POM and its annexes. The results of the benefit distribution include the
identification of beneficiaries and their corresponding payments and will be documengedétailed report that will

7Due to the type of forest management activities included in the Call for Proposals of Novembett202Zre no
proposed and approved PlfRat require either FPIC and only a fean IndigenousPeoples Plan(see detailed
explaination below).
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be shared with the CNDB per payment period, as established in the Procedure for the Coordination of the Application
of the PDB of the POM.

An Agreement of Wills is an accountability mechanism that establishes the conditions for stakeholder participation in
groupedRIPs This agreement includes the signing of a contract by the parties involved and the inclusion of an annex
to the internal BSP.

Information on projects is made publicly available through the notice and publication of the results of Benefit Sharing.
The channels for information disclosure are described in detail in the relevant section of the document. The
accountability mechanismestablished in the ERP are fully operational and ensure transparency and stakeholder
participation in the program.

The type of forest management activities included in the Call for Proposals of November 2023, are limig&idriiade

2. Community control and protection patrgl88. Community forest fire prevention and control patrpl4. Social
development 5. Activities to strengthen forest management capacitiés Strengthening of control post 7.Joint
patrols, 8.ZUM logistical strengthenin@.Forest fire prevention and contrdh the first call for projects to the Emission
Reduction Program, a total of 1,2®rojects were submitted. The distribution of these projects according to their
typology was as follows$1cSEABRype projects: 126 projects(98%)REDD+ type projects: 3 proje¢®5%); andbIGAP
model type projects: 19 project$l.5%).Importantly, all of these projectare goingthrough a rigorous admissions
process before being considered for inclusiothie program. This intake process is critical to ensure that projects meet
the requirements and standards set by the Emissions Reduction ProBsa&ugust 27, 2025, of the 1,227 proposals,
1,015 projects had been admitted; all are accompanied by an E&Bvaalation and an ESMP.

As part othe inclusion of IPs within the BSP benefits, and the application of E@ERMas developed amdigenous
Peoples Policy Framewo(lPPFand consequentlyAnnex 9 of the instructions for the 1st Call of Proposattude
specific references to the development of IPPs, criteria when required and their structure and cdhieh®PPF only
requires the preparation of IPPs when the subproject introduces adverse risks or impacts, and of those casdg FPIC
in caselP territory, traditional governance andor IP culture are significantlyaffected by the proposed forest
management activities Amongst the projects addmitted there are none that would require FRYC subprojects
where the overwhelming majority of beneficiaries are Indigenous Peoples, a separate IPP is not rgseedrojects
areidentified as Indigenous Peoples subprojeatsl of the 1,227 fromthe first call of proposals220are considered

IP projectsOnly a few of the admitted Rk required an IPP (reviewed by INAB and the Bank t&amall the others,
because there are no adverse impacts, there are no IPPs.

2.2.3 Confirm that the Feedback and Grievance Resolution Mechanism (MQS) is operational to record and
address feedback and complaints related to BSP implementation. Confirm the number and types of
grievances received and submitted to the MQS and how and if they were addressed.

In 2019, as part of the Stakeholder Engagement Plan (SEP), a draft Grievance Redress and Information Mechanism
(GRM MIAQ in Spanish acronymwvas published to address in a clear and effective manner complaints or grievances
arising from the implementation of the National REDD+ Strategy. This mechanism is coordinated by the EP&R
Implementation Unit (EP&E)ts detailel Manual'® was finalizedand approvedprior to the Call for Proposals in
November 2023.

The channels for submitting complaints or requests for informatiarich were informed and agreed with
communities and stakeholders through the ERP engagement prauess,

- Emailiinformacion.pre@inab.gob.gt

- Phone: 2321 4646 ext. 4558

118 https://www.inab.gob.gt/images/pre/documentos/secciorsecanismede-informaciony-atenciona-
guejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Quejas%20
PRE%20G%20Versi%C3%B3n%202024%20ENE%2022. pdf
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-Online form:
https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt

Iportal
- Customer service office: 7 Avenida-8@ zone 13Guatemala City.

Grievances or requests for information are handled as follows:
1 Receiving and Recording: Complaints or requests for information are received and logged in a complaints
management system.
1 Analysis and response: Grievances or requests for information are analyzed and respondee to t
stakeholders in a timely and effective manner.
1 Followup and resolution: Grievances or requests for information are tracked to ensure that they are
satisfactorily resolved.

The Grievance and Redress Mechanism is implemented and monitored through:

Human Resources: A team of professionals trained in grievance management, who are responsible for receiving,
analyzing and responding to complaints or requests for informatitath regional INAB office has staff that speaks
local indigenous languages as spoken in each region.

Technical Resources: A grievance management sySteémrecord, analyze, and track complaints or requests for
information.

For more information on the Grievance and Compensation Mechanism, infarenptister are displayed in all INAB
central, regional, and subregional officaisd the MIAQ Manudf®.

¢Sabes queesel. 9.
Mecanismo de
Informacion y “Us

Atencion a Que,

_ Esri Community Maps Contribut...  Powered by Esri |

Observaciones:

Ingreso a la Direccion Subregional V1

Displayed in each regional offic@mongst others
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guejas/Manual%20del%20Mecanismo0%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Quejas%20
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The ERP Implementation Unit has designed a specific information and complaints mechanism for the program prior to
the call for REDD+ Initiative projects for the 2020 period, in November 2023. The actions taken include the
implementation and management ohannels for submitting complaints or requests for information.

In summary, the GRM is functional and has channels to submit complaints or requests for information and a process
to handle them effectivelyActions taken include:

1 Development of the system and manual for the WMQ: The Executing Unit developed a manual indicating
the process and procedures for the reception, analysis, evaluation, and resolution of requests for
information and complaints made through INAB's electronic system. The MIAQ system identifies and
seeks to reolve problems arising from ERP planning and implementation in a timely and effective
manner, providing early warnings of potential escalation of conflicts that may arise in the planning and
implementation of REDD+ projects.

1 Phase for aligning conflict management protocols for REDD+ and other REDD+ projects willERBP
the REDB GUATECARBON, Bosques para la Vida, and REDDES Locales para el Desarrollo projects in 202
had developed grievance redress mechanisms that could be used locally; these mechanisms are described
in the MIAQ Manual and are an integral part of the MIAQ. Camfd and claims that are registered by
these mechanisms, as well as directly by CONAP, MAGA, or MARN, are registered in the central registry.

1 MIAQ ERP training phas&NAB is primarily responsible for disseminating information on how it handles
complaints and conflicts, as well as all media and channels in a visible place (posters or posters) in all
available INAB offices, except in cases that, due to tblearacteristics require the protection of
confidential data. However, traditional and community structures, associations, groups and non
governmental organizations, the same institutions with local presence and REDD+ project implementers,
who are already in close contaeith relevant local actors, also act as support systems for disseminating
the GRM. For this reason, they must be well informed in advance; and betweer22@43the EP&R PIU
conducted a series of training courses

In summary, the ERP currently has a system for the operatidfiAQ. Itis decentralized and there are three ways

of makingthe corresponding requests manifest. This was developed together with its operating manual with support
and guidance from World Bank specialists du@20g2 andwas housed on INAB's website.33 The MIAQ Manual was
finalized in 2023 and approved by the World B&fkbefore the first call. By November 30, 2024, the system reported
481 requests for information and 2 complaints. The 2 complawet® receivedhrough channels other than the official
channels of thevIAQ butwere registered in the MIAQ and attended; There are no complaints pending resolution.

3 Status of Benefit Sharing

3.1 Summarize the distribution of all monetary and nemonetary benefits during the reporting
period.

The section was intentionally left blank as to date no monetary or-monetary benefits associated with ERs
generated between January 1, 2020 and December 31, 2020 have been distributed. The verification process of the
ER Monitoring Report for this peridiy an external auditor hired by the Carbon Fumalscompletedin June 30,

2025. On November 29, 2023, INAB launched thefaajrojectswhich resulted in the receipt of 1Z2project
proposals of which, as o8une30, 2025,948were positively evaluatednd admitted contracts (subkagreements)

have been signed with 800 projects that could be beneficiaries. At the eddlysf025, the process of reviewing

121
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and supplementing the pending files continues, so the number of admjittefctscan be increasedNAB expects

to admit 1100 projects, which will be eligible for paymdntaddition, the PIU, together with theRPinstitutions,

is finalizing prioritization criteria to be applied if ERP resources are less than the demand by the RIPs in the "Rest
of the Program Area."

3.2 Indicate in table format the number and type of beneficiaries who received benefits during the
reporting period (below are examples of tables that will be used and expand@&tie tables should
include information on:

INAB received 1,227 project proposals in November 2023; by June 2025, 948 were apprové@ arelstill being
reviewed. The proposals span 1,252,535.11 ha, with admitted projects representing 52.56% of that area

Table 1. number and type of projects

ltem Number of projects Area (ha)
Project proposals received 1227 1,252,535.11
Admitted with signed 948 639,528.64
subagreements
Rejected 131 187,146
Admitted MCSEABSs 231 43,892.14
Admitted early REDD+ Project 1 420,065.18
(Guatecarbon, community base
Admitted SIGAP Models 9 18,888.42

Since the ERP is designed to strengthen the sustainability of the nationally funded forest incentive proghsifOR,
PROBOSQUE and PINPR#ticipants in these programs are eligible for the BRBther eligibility criteria include

projects incritical deforestation ares orlands with high restauration potentials well as zones with high importance

for water and biodiversity conservatioffrinal criteria are included in Annex 25 of the M@&™Beneficiaries must
implement one or more of seven REDD+ modalities (See Fig 1d) as per a forest management plan. Below are key general
characteristics of the admitted projects:

Table 2. General characteristics of projects and beneficiaries

ltem Number of admitted Area, hapercentageof
projects FRYAGGSR LINR2
Type of project{See Figure 1a)

MCSEABs 974 219,482.73 ha (33.89%)

SIGAP Models 9 18,888.42 ha (2.92%)

Early REDD+ Projet 1 420,065.18 ha (63.19%)
Grouped projectst?® (See Figure 1b)

MSEABs 454126 81,917 h412.65

SIGAP Models 2127 11,885 (0.18%)

REDD+ Project¥® 1 420,065.18 ha (63.19%)
Individual projects *?° (See Figure 1b)

MCSEABs | 520 | 137,565.30 (21.24%)

123The Forest Incentive Program (PINFOR in Spanishi2Da%6Probosqueavas created in 2015 to continue activities
of PINFOR; and the Incentive Program for holders of small tracks (less than 15 ha) of land for forestry or agroforestry
purposes PINPEFN Spanish) was created in 2010.
124 https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Anexo_25 Criterios_de_priorizacion_para_distribucion_de_pago.pdf
125 Almost half (46%) of the projects are grouped, covering 482,309.44 ha (76.02%).
126 Among the 231 MCSEABSs projects not admitted or under review 93 are grouped, covering 14,610 ha.
27 Among the ten SIGAP models under review, two are grouped and cover 172,525.79 ha.
128The two REDD+ projects under review are grouped projects.
29represent 52.85% (527) in terms of number and cover 155,268.41 ha or 23.98% of the total area.
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| SIGAP models | 7 | 17,703.11 (2.73%) |

Fig 1a. Type of projects (area, ha) Fig 1b. Grouped vs individual projects (area, ha

SIGAP Models
MCSEAE /
218,482 73 ,

3%
34%

4
[ 155,268.41 , 24%
f

REDD+ projects
63%

OGrouped OlIndividual

n MCSEAE w REDD+ projects  m SIGAP Models

1 Gender:Out of the 76,034 beneficiaries, 50.34% are women and 49.66 men.

1 Indigenous and nortindigenous population 73% (719) of all projects sedfentified as ladino or mestizo,
representing 26.88% of the ared. Yy RA 3Sy 2dza t S2LJ SaQ LINR2SOda YIRS dzJ
remaining 6.10% (60 projects), which did not spesifiether they arendigenous and noxindigenous accounted
for 65.14% of the aremmostly due to the Guatecarbogarly REDDproject. See Fig 1c.

Fig 1.c Types of projects mdigenous and norindigenous population(area, ha)

51,654.79 ; B%

174,061.09 ; 27%

1,796.79 ; 0%

420,065 18 ; 65%

1 Ladino/mestizo = Non-specified = Mon-specified community-based = Indigenous Peoples

1 REDD+ modalitiesfForest protection and governance account for 89% of the area under REDD+ modalities,
followed by industrial forestry plantations (5.26%), sustainable forest management (4.37%), secondary and
riparian forest restoration (1.94%), mangrove restoration (0.52%3 wood energy plantations (0.17%}e Fig
1d.

Fig 1d. Type of DD+ modalities under admitted projects, (area, ha)
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4%

0%

3%

89%

u Forest Proteccion u SFM for produccion
Mangrove restoration = Secondary and riparian forests
u Agroforestry Systems Plantations for wood energy

u Industrial plantations

3.3 Do beneficiaries receive adequate implementation support to assist them in managing and
utilizing the benefits distributed to them?

In relation to the question of whether beneficiaries receive adequate implementation support to assist them in
managing and utilizing the benefits shared to them, the following can be reported:

Technical assistance | TA

All the projects have received sepersonalized technical assistance to ensure the feasibility ahtipeementation of
proposals contained in the management plans. In addition, when punctual support from INAB's technical team (INAB)
has been required, it has been provided immediately, which has allowed doubts to be resolved and obstacles overcome
efficiently, thus guarargeing progress and effective implementation of the projects. This technical assistance has
consisted of:

1 Training: Training courses (virtual andpierson) have been conducted on topics related to the
management and utilization of benefits, such as planning and sustainable forest management.

1 Technical support: INAB has provided technical assistance to support beneficiaries in the implementation
of the actions contained in the forest management plan.

Experience of INAB and CONAP in the Management of Grouped Projects:

INAB and CONAP have experience in managimgpedprojects, which has allowed them to identify risks and define

measures to mitigate them. Some of the projects that can be mentioned are:

1 ERP: INAB and CONAP are collaborating to review projects focused on reducing GHG emissions through natural
NB&2dz2NOSa adzadrtAylFrotS YryF3ISYSyid yR O02yaSNBI A2y ®
emission targets.

1 Climate Change Adaptation Project: INAB and CONAP received a forest seed donation from the Food and
Agriculture Organization of the United Nations (FAO) with financial support from the Korea International
Cooperation Agency (KOICA). The project seekspooire the resilience and livelihoods of rural communities in
Guatemala.

1 Restoration of Protected Areas: CONAP and INAB work together to restore protected areas degraded or affected
by wildfires. CONAReceived mahogany and cedar seeds to restore protected areas in the north of the country.

1 Sustainable Forest Management: INAB and CONAP promote sustainable forest management in Guatemala. INAB
has programs such as PROBOSQUE and PINPEP that seek to promote sustainable forestry development and reduc
deforestation.

These projects exemplify the strategic collaboration between INAB (INAB) and CONAP to promote the conservation
and sustainable management of natural resources in Guatemala. Through the joint implementation of initiatives and
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programs, both institutions have demonstrated their commitment to protecting the country's natural heritage and
promoting sustainable practices that benefit local communities and the environment. The collaboration between INAB
and CONAP has made it possitd exploit synergies and resources, strengthening institutional capacity and improving
the effectiveness of conservation and sustainable management actions in Guatemala.

Based on the projects and programs implemented jointly by CONAP and INAB, the following risks have been identified
that may affect the effectiveness and sustainability of initiatives for the conservation and sustainable management of
natural resources in @@temala. Based on the experience and analysis of the projects carried out, areas of vulnerability
have been identified and the following risks have been identified. These risks have been ranked and prioritized to be
addressed effectively to ensure the sess of future projects and programs.

1 Governance risks: Coordination between different actoirscluding government institutions, indigenous
communities, civil society organizations, and the private sectsra relevant challenge under the ERP. These
actors have varying priorities, capacitiesyd levels of influence, which can create tensions in decisiaking
processes and in the actual implementation of actions. Compounded by structural constraints such as institutional
fragmentation, poor intersectoral articulation, and the lack of solidtipgpation and transparency mechanisms,
factors that can negatively affect the program'’s governance and, consequently, the achievement of its mitigation
and sustainable development objectives.

1 Risks related to beneficiary capacity: Beneficiaries' ability to manage and use benefits effectively can be challenging
due to factors such as limited financial management experience, lack of specific technical skills, and insufficient
institutional infragructure. These challenges can affect beneficiaries' ability to make informed decisions and
maximize benefits, which can compromise the sustainability and positive impact of projects.

To mitigate these risks, INAB and CONAP have implemented the following measures:

9 Strengthening coordination: Coordination among the different actors involved in project implementation has been
strengthened through the implementation of effective communication mechanisms, the holding of regular
coordination meetings, and the clear defion of roles and responsibilities. This hersabledbetter alignment of
efforts and greater efficiency in project implementation.

1 Training and advicefo optimize the management and use of benefits, a comprehensive training and advisory
program has been designed and implemented for beneficiaries. This program has included providing knowledge
and practical skills in key areas such as financial planningggpnmanagement, and implementing sustainable
practices. Through training and coaching, beneficiaries have developed the necessary tools and competencies to
make informed decisions and manage benefits effectively, contributing to the projects’ sustéynadipositive
impact. After the first payment, training for the most vulnerable groups will continue with a view to strengthening
them and avoiding internal problems when distributing benefits. (This information is detailed in Section 8.1.
Monitoring environmental and social commitments of the Operating Manual of the Benefit SHaldng.

The World BankfinancedEnAble Project will support the capacities of vulnerable actors to effectively participate in

the ERPThe project focuses on enhancing the participation and benefit access of Indigenous Peoples and Multicultural
Forest Communities, particularly women and youth, in emission reduction activities and associated-&earéfid
mechanisms. It has an indicatikadget of US$4.8 million and is scheduled for implementation from 2026 to. 7028

project targets approximately 33,500 dirdmneficiaries and 109,500 indirect beneficiaries across 196 communities in

27 municipalities spanning six departments: Petén, Huehuetenango, Chimaltenango, Totonicapan, Solola, and
9a0dzAy Gt & LG F20dzaSa 2y yYAyS al &ray LI NRUdRLGA LBIYIRN 25/ Y4LIKEI K&S
was cedesigned with key Indigenous organizations to align with territorial and biocultural corridors, ensuring
integration of local priorities and traditional knowledge

Specifically, the EnAble project aims to support sao@lsion andapacitybuilding by focusing on:
1 Building organizational, legal, and technical capacities.

1 Providing support for proposal preparation to access ERP benefits.

1 Establishing equitable benefit distribution systems.
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1 Supporting land tenure security through legal and technical assistance.

EnAble will alssupport sistainableforestmanagement angolicy engagementby supporting the following types of

interventionsby Indigenous Peoples and Local Communities engaged in theoEBUce emissions and conserve

biodiversity

1 Financing activities like reforestation, agroforestry, and ecotourism.

1 Enhancing IP&MFC patrticipation in policy dialogues related to REDD+.

1 Designing a Sustainable Dedicated Financial Mechanism (DFM) for carbon sequestration and biodiversity
protection.

The EnAbleroject will be managed by a civil society organization which will be selected once the project has been

approved by the World Bank (2026).

3.4 On the effectiveness of mechanisms to ensure transparency and accountability
Mechanisms to ensure transparency and accountability in the EP&R benefit sharing are critical to ensure the trust and
legitimacy of the Program. Details on the accountability and transparency mechanisms put in place by the ERP are

presented below:

Accountability Mechanisms

The ERP has put in place several mechanisms to ensure accountability, including:

1 Public access to reports: Benefit sharing reports are available to the general public, allowing stakeholders to access
information and evaluate the effectiveness of the program.

1 After the first payment, Third Party Monitoring services will be contracted in coordination with the World Bank,
which includes the implementation of the PDBs.

Frequency and Scope of Reports

Project proponents are required to submit hgkarly benefitsharing reports. These reports are reviewed by the ERP
technical team and by third parties.

Review Process
The process of reviewing the reports will be as follows:

1 Technical review: The ERP technical team reviews the reports to assess the effectiveness and transparency of the
distribution of benefits.

1 Thirdparty review: Thireparty review is a crucial component of ensuring transparency and accountability in the
benefitsharing process. After the first payment, the hired firm will review the reports to ensure that the
established standards are met. Iddition, the National Benefit Sharing Committee can play an important role in
overseeing and following up the process, receiving the findings and recommendations from the PIU on any issues
identified during the review. This will enable the Committee toetakrrective action and ensure that the Benefit
Sharing process is conducted in a fair and transparent manner. The PIU will submit detailed reports to the National
Committee, which may discuss them and make recommendations to address any challengessthalueng
project implementation.

Access to information | Al

The reports and means of verification will be available to beneficiaries and other stakeholders via:

i Official platforms: Reports and means of verification are published on official EP&R platforms, allowing
stakeholders to access information in an easy and transparent manner.

1 Access to Information Mechanisms: The ERP has access to information mechanisms, including requests for
information and consultations, to ensure that stakeholders can access the information they need.
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The accountability and transparency mechanisms put in place by the ERP are critical to ensure trust and legitimacy of
the Program. The frequency and scope of the reports, as well as the process of review and access to information, are
key to ensure transpancy and accountability in the distribution of benefits.

3.5 Assessing whether Benefit Sharing distributions remain relevant to the core objectives and
legitimacy of the ER Program's objectives (e.g., Benefit sharing is deemed equitable and effective;
seeks the active participation of target audiences; is respectbfilcustomary territorial rights;
enjoys broad community support of Indigenous Peoples; Benefit Distributions incentivize ER
measures; among others).

The effective implementation of Benefit Distributions requires a thorough assessment of their relevance to the core
objectives and legitimacy of the ERP. In this regard, a systematic assessment has been carried out to determine whether
Benefit Distributios remain relevant and effective in achieving the ERP's objectives.

Current assessments lifie PIU at INABiave shown that prioritization of some municipalities with high rates of
deforestation has been effective in the continuous generation of ERs. In addition, updated assessments have made it
possible to protect areas dfigh-water recharge and sites of importance for biodiversity conservation. Likewise, social
vulnerability has been considered in the selection of PIRs. In this context, Board of Directors Resolutie028:*25
constitutes a fundamental document for the distribution dRBbenefits. That resolution approved the "Proposal to
expand the criteria for payment &RMprojects,” which establishes the guidelines and criteria for the distribution of
benefits among the actors involved. This proposal allows for a more equitable and transparent distribution of benefits,
ensuring that resources are allocated effectively aafticiently to promote RE and sustainable development in
beneficiary communitiesin practice, Annex 25 of the POM include the new updated criteria that will be applied to
select projects eligible for payment. See aslulitional details irfPage 3.

The ERP has put in place measures to ensure equitable and effective benefit sharing. These measures include
consultation and feedback with beneficiaries, as well as the establishment of community participation mechatiisms.
Projects include evidence that communities, IPs, beneficiaries are well aware andwatirebe proposed project.

Without such evidence (Communifyssembléaninutes) the INAB will not admit the project to be part of the Program

These actions have ensured that indigenous and lamalneunities are involved in decisianaking and that benefits

are shared fairly and equitably.

3.6 Describes the mechanisms that exist to monitor how benefits are being used and whether those
payments provide sufficient incentives or compensation to participate in program activities aimed
at changing land use and/or reducing carbon emissions. To whatewix are distribution
mechanisms considered credible and reliable by beneficiaries?

The presentation of the compliance report for edelPprovides for a review in the field of the activities indicated in
the forest management plan, which will allow it to be established whether the benefits provided allow the maintenance
of forest cover.

3.7 Do beneficiaries understand their ongoing obligations once the benefit has been distributed? Is
there any evidence of misalignment of expectations among beneficiaries regarding the nature and
value of benefits to them2Vhat mechanisms are in place to manage these risks?

The beneficiaries of the ERP BSP and thePfdBs of the early REDPB#ojectsand SIGAP models understand their
ongoing obligations. To ensure this understanding, significant efforts have been made to facilitate communication and
clarity in the information provided, including adapting to differénty RA 3 Sy 2 dz&d LISanhddis@diverde | y 3 dz

130 hitps://drive.google.com/drive/search?q=28%20de%20febrero%20de%202023
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means of communication. Below is evidence that confirms this assertion and highlights the effectiveness of these
communication strategies. Here is some evidence to support this:

INAB and the EP&R PEU have conducted work&Hopith beneficiaries to test their understanding of ongoing
obligations. The results of these surveys and consultations indicate that:

1 Most beneficiaries understand their obligations, including the implementation of sustainable practices and the
conservation of natural resources.

1 Some beneficiaries require additional support to fully understand their ongoing obligations, especially in relation
to waste management and biodiversity protection.

Feedback from Beneficiaries

Beneficiary feedback has also been positive regarding understanding of ongoing obligations. Beneficiaries have
expressed satisfaction with the clarity and transparency of obligations and have appreciated the support and training
provided by the EP&R PIU.

Cases of Confusion or Dissatisfaction

However, there have been cases where beneficiaries have expressed confusion or dissatisfaction with the nature or
value of benefits. These cases have been addressed in a timely and effective manner, and measures have been
implemented to improve communicath and transparency in benefit sharing.

News release

On February 10, 2025, EP&R institutions issued a press release to manage the expectations of project proponents. The
press release can be consulted at the following Iirtkps://m.facebook.com/photo.php?fbid=1002488928583491

Monitoring and Grievance Redress Mechanisms

The BSP has monitoring and grievance redress mechanisms in place to identify and manage potential mismatches with
expectations. These mechanisms include:

1 Ongoing monitoring: ERP PIU continuously monitors implementation of ongoing obligations by beneficiaries
acquired under BSPs. This monitoring will begin fully after the first distribution of benefits scheduled for the end
of 2025.

1 Grievance Redress: The ERP has a Grievance Redress System in place to address any concerns or questions th
arise in relation to the ongoing obligations.

1 Open Communication: The ERP PIU is in open communication with beneficiaries to address any concerns or
guestions that arise in relation to ongoing obligations.

In summary, BSP beneficiaries understand their ongoing obligations once the benefit has been distributed. Surveys,
consultations, and feedback from beneficiaries bear this assertion. The BSP has mechanisms for managing the risks
associated with understandg ongoing obligations, including training and support, monitoring and evaluation, and
open communication. However, there have been cases of confusion or dissatisfaction, which have been dealt with in
a timely and effective manner by the BSP.

The implementation of a National Benefit Sharing Committee, led by INAB, and the adoption of standardized fiduciary
practices by organizations distributing namonetary benefits under the ERP, constitute effective mechanisms to
ensure transparency and aaaotability in the implementation of the BSP. These mechanisms make it possible to

131 These workshops were held on dates: February 20 and 21, 2024 at Chajil Siwan Ecological Park, Totonicapan; February 19, 2024
in Regional Directorate VI of INAB Quetzaltenango; February 6, 2024 at Regional Directorate lll, Zacapa; March 5, 2024 at
FONTIERFSAMay 16, 2024 at Private Climate Change Research Institute; June 24, 2024 at ANACAFE.
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address any discrepancies in expectations and address conflicts or concerns of beneficiaries in a timely and effective
manner, through the receipt of reports on the application of the distribution criteria and compliance with the fiduciary
practices estalighed jointly by INAB and the WB. All ERP governing bodies must ensure the equal and effective
participation of women, youth, anthdigenous Peopldasvolved in the development of REDD+ actions.

4. Implementing Environmental and Social Management

Individual and grouped projects should develop Forest Management Plansietailed Environmental and Social
Management Planfor projects thatinvolveenvironmental and social riskENAB, through its E&S specialists provides
technical assistance to the projects for the implementation of the corresponding actions. At the monitoring and
reporting stage projects will submit their respective reports to INAB on compliance with activities under their
contracts, including those related to E&S safeguards. Inctiee of projects located in protected areas, they will
transfer the reports to CONAP and the latter to INAB.

All projects must develop Rorest management Plaim ensure actions that minimize risks and maximize benefits,
which includes an Environmental and Socisk selfevaluation and an Environmental and SoéiElnagement Plan

(ESMP) for projecthat involve environmental and social riskscompliance with environmental and social standards

the ESMP includessk identification and mitigationmonitoring and evaluationmeasure and fosters stakeholder
engagement. In cases where for a project risks are identified for Indigenous Peoples, an Indigenous Peoples' Plan will
be drawn up, following the guidelines of the IPPF and Annex 9 of the Forest Mgt. Plan GuiBelijeess in Protected

Areas will include an Action Plan (in line with the Process Frameworkummary, an ESMP and other plans are
essential to ensure that projects are implemented sustainably jtaly, and responsibly, itine with ESS and E&S

risks are addressed and mitigateshnex 9 can be downloaded &ittps://www.inab.gob.gt/index.php/pre

4.1 Please assess the extent to which measures to manage environmental and social aspects of BSP
activities have been implemented. Refer to appropriate sections in the Safeguards Plans where
applicable.

The implementation of measures to manage environmental and social aspects of BSP activities is a crucial component
to ensure the sustainability and accountability of the funded initiatives. Since the first payment has not yet been made,

it is not possibldéo assess the extent to which measures to manage environmental and social aspects of BSP activities
have been implementedt is important to note that all projects underwent a rigorous admission process before being
accepted, which included the identifitan of E&S risks and the consideration of prevention and mitigation measures.
What also can be confirmed is that the proponents have received information on the obligations in terms of
environmental and social standards for the use of benefits in the following instances, that this is reflected in the PDBs
and that both the ERP PIU and the T#h will monitor the implementation of these measures in the future.
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5. Recommendations for improvements or modifications to the BSP.

5.1 Based on experience during the current reporting period, as well as feedback from beneficiaries,
identify specific recommendations for modifying the substantive or procedural content of the
BSP, if necessary. Substantive changes may include modificatiomdigible beneficiaries; basis
or justification for Benefit Sharing; form or form of benefit sharing; Dedicated fund structure
established to distribute benefits; obligations of the recipient, among others.

1 Based on the experience gained during the current reporting period and feedback received from
beneficiaries, specific recommendations are identified for modifying the substantive or procedural content
of the BSPR if necessary. Such modifications may include changes in eligible beneficiaries, rationale or
justification for benefit sharing, form or modality of benefit distribution, dedicated fund structure established
to distribute benefits, and recipient obligatis. The objective is to improve the effecthass and efficiency
of the BSP, ensuring that it achievestablishedobjectives and benefits the communities and ecosystems
involved. These changes are considered before a potential second payment, to ensure that the program
remains relevant and effective implementingit.

1 At the time of writing, theSteering Committeanembersagreedto implement the BSP &s for the first
payment. However, changes could be made for the second payment, based on reflection and analysis on the
improvements needed to make the implementation of the BSP even more effective and transparent,
contributing tothe sustainability of the ERP, the fulfillment of the NDC targets, and access to carbon markets.
In preparation for the first payment, poor communication led to perceived or actual inclussiigs.

0 The delay in completing carbon accounting and legal analysis created a gap between BSP
consultations and implementation. Although INAB promoted the project widely, some stakeholders
misunderstood the terms or joined late with limited involvement, resuliimgonfusion.

0 The RedPINPEP raised concerns about their position in the ranked list of priority projects for
payment. These concerns were addressed in the prioritization criteria to select projects for
LI eyYSyidazr aLSOATAOLIEtE o0& FRRAyYy3 G Kdritime: SYSTA OA

1. Projects with the largest number of beneficiaries.

2. Groupd projects.

3. Projects with the patrticipation of Indigenous peoples.
4. Projects with the participation of women.

o0 Stakeholders of the SIGAP models and new CONAP authorities noted insufficient consultation by
INAB on the payment amount table issued for project proposalsily 202 Lb! . Q& . 2| NR
this by issuing the Technical Opinion CPRHB1-2023 which authorized the modification and
exparsion ofsome specific technical guidelines for the selection and prioritization of projects.

5.2 Are there any administrative or procedural barriers to timely benefit sharing (e.g., adequacy of
financial channels, ability to use fundsy®e benefits shared in a timely manner?

Within the framework of the Benefit Sharing working meetings, a thorough assessment has been carried out to
determine whether there are administrative or procedural obstacles to the timely distribution of benefits.

The results of the evaluation indicate that no significant barriers affecting Benefit Sharing have currently been
identified. The PIU has put in place processes and proceduresdbkttoensure the safe and timely transfer of funds
to recipients.

The analysis of financial channels and the ability to use funds reveals that they are adequate and enable effective
benefit sharing. Beneficiaries have tlsapacityto use funds according to their needs and objectives, suggesting
effective planning and coordination between the PIU and beneficiaries.
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The assessment of timely benefit sharing indicates that it will be done effectively, enabling beneficiaries to receive the
funds at the right time to be used. This suggests effective planning and coordination between the PIU and the
beneficiaries.

The World Bank commissioned a consultancy to assess the evaluation process to admit RIPs into the ERP Program. Th
findingsand recommendationsf the consultancy will be discussed with INAB and relevant institutions.

5.3Is there evidence of other emerging risks that could affect BSP's sustainability and/or
effectiveness?

As the BSP is an adaptive instrument, it is based on all the safeguard instruments through the ESMF, so the conditions
are in place for the application of some measure that could reduce or eliminate any emerging risk that may occur.

The latent risk thaRIPproponents' expectations are not aligned with the actual results of the ERP is being managed
continuously. INAB decided to launch the call in November 2023 to show progress in implementation, to address a
certain erosion of institutional credibility aftenore than two years since the signing of the ERPA, and to advance in
the signing of sulagreements between the proponents and INAB time-intensive process required to comply with

the Carbon Fund ER titleansferrequirements The call was based on an estimate of 6 million tCO2e generated in the
first ER Monitoring Report (2020) btlte resultis lowe (5.3 million ER} so there will be more demand than ERPA
resources Additionally, the paymentmay be lower than the verified 5.3 million ER# the governmentis unable to
transfer100% othe ER Titles.

INAB and ERP partner institutions have taken several measures to mitigate this risk.

During the calfor proposals INAB communicated that the benefits of the ERP depend on the posiperformance

in the entire program area. The sigreement (contract) signed by tlRIPproponents includes a clause describing

this contingency. In addition, INAB reiterated this message in each training event. However, some people still had
doubts and frustration due to the delays of the program and distrust in the government. To dhei§ittiation, the

Board of Directors issued a press release on social networks and the insstuvebsites on February 10, 2024 In
addition, INAB substantially improved the governance of the ERP, to ensure thgbmemmental actors participating

in the NSBC are informed of the progress of the 5P the composition of the NBSC in PagadPage 15

INAB and the ERP partner institutions develdriteria for prioritizingRIR which will apply for the first payment
(expecteddelivery dateOctober2025) since the resources will be less than the demand for the projects. The first
version of the criteria applicable to MCSEABSs received comments from some groups that felt disadvantaged. The WB
hassupervied the development of these criteria, requesting a single list of critapplicable toMCSEABs arBlGAP

models, as well as a methodological documenmttfeir transparent applicationThis documenhasbecome Annex 25

of the POM®3,

Additionally, many of the small groups that applied to the ERPA through the MCSEAB option are newly formed and
R2y Qi KI @S ySOSaalNARte | 02y a2 éftar e ir§ Rayraati@inNggly yYNaB & G N.
(Central and (sub)regional offi¢er the most vulnerable groups whle carried outwith a view to strengtheningheir

internal governancand avoiding internal problems when distributing benefits. (This information is detailed in Section

8.1. Monitoring environmental and social commitments of thee€@ping Manual of the Benefit Sharing Plan).

132 https:/iwww.instagram.com/p/DF5g6v8uEjZ/?igsh=NTIlvenB3M3IxbjZj

133 https://www.inab.gob.gt/images/pre/documentos/secciordescripciordel-
programa/Anexo_25 Criterios_de_priorizacion_para_distribucion_de_pago.pdf
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ANNEX 3: INFORMATION ON THE GENERATION AND/OR ENHANCEMENT Of
PRIORITY NOBIARBON BENEFITS

Priority Non-Carbon Benefits

1. List the identified set ofpriority non-carbon benefitsand provide the necessary details on the activities to
generate and enhance these nerarbon benefits. (See the questions in sections 2 and 3 below for examples of
details of specific potential noitarbon benefits identified)

In 2019, the Intefinstitutional Coordination GroufiCG)includingthe Ministry of Environment and Natural Resources
(MARNin Spanish), the Ministry of Agriculture, Livestock and FAdAGA in Spanish, the National Council of
Protected AreagCONARM Spanish), and the National Forest Instit@itd ABin Spanish, agreed to include three types
and 10 categories of necarbon benefits in the Emission Reduction Program DoculieRiP D

Recently, INAB, astf@ YA da A 2y wSRdzO{ A Bxgcatingt UNB Bropbs¥dQrd thed@ovenhancethe
prioritization of noncarbon benefits in the ERPDftr better accuracy anadonsideringneasurement capacitin the
institutions involved in ERP implementatiohs a resultsix indicators were prioritizednainlymonitored by INAB and
CONAPandthe three early REDD+ projects integrated into EiRP

The priority norcarbon benefits are:

Conservation and sustainable use of biological diversity

Improvement of water resources

Improvement of soil resources

Improved livelihood

Capacity building

Inclusion of vulnerable populations such as Indigenous Peoples, local communities, women, and youth

=A =4 =4 -4 -4 -4

Sincethe call for RPs'** waslaunched on November 29, 202Bie non-carbon benefitsreport for the ERP first and
second reporting periodwill focus onthe non-carbon benefits generated by the underlyiRgrest Incentive Programs
(PROBOSQUEand PINPE) This approach is justified @& Pmodalities may include areas incentivized by these
programs.For thefirst reporting period (January 1 to December 2020, Annex 3 of the Emission Reduction
Monitoring ReporERMRvill focus on norcarbon benefits generated in the areas under the thRiBmodalities?®”
Table 1 preserstnon-carbon benefits generated hiyre ERRIuring its firstreporting period, fong withthe methods
and sources of information used.

Table 1. Norcarbon benefits generated bihe D dz (i S YBRPduri@githe first reporting period (January 1 to
December 31, 2020)

Priority Non-Carbon|  Details on generation and improvement activities

Benefits 0 Approach (as defined in the ERPD, including relevant indicgtors
ENVIRONMENTAL BENEFITS
Conservation  ang Indicator:Surfaceof projects withforestincentives fromPROBOSQUE and PIN®@EPstore,
sustainable use o| conserveand sustainalyl manag forests.
biological diversity

B4RIP is the Spanish acronym of REDD+ Project Initiatives.
135 Incentive Program for the Establishment, Recovery, Management, Production, and Protection of Forest
of Guatemala
B8 Forest Incentive Program for Holders of Small Extensions of Land with a Forestry or Agroforestry Vocation
137 There are three types dRIPmodalities: REDD+ projects (early and new); Mechanisms for Compensation for
Ecosystem and Environmental Services of Forests (MCSEABS, in Spanish), and Forest Model Management within the
Guatemalan System of Protected Areas (SIGAP in Spanish).
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This indicatorhighlights project areasprioritized basedon their importance to conserve
strategic forest ecosystemdor biodiversity conservationgenerating interconnectivity
between fragmentedorest landsand protected areas. These projects promote integra
landscapemanagementapproachesand create biological corridors where flora and fau
move and interact without human intervention.

Results for the first reporting period 2020:

1 33,534.50 hectaremcentivizedby PINPEP and PROBOSQUE under the mod
of forestrestoration, protection, and production inside and outside protected arg
of which:

0 8,603.05 hectaresf natural forests for protection purposdacentivized
underPINPEP.

0 475.51 hectares of natural forests for production purposeseitivized
underPINPEP.

0 22,733.58 hectares of natural forests for protection purposeeiivized

underPROBOSQUE.

0 580.63 hectares of natural forest for production purposeseimtivizedby
PROBOSQUE.

0 1,141.73 hectares of degraded forest land restorationemtivized by
PROBOSQUE.

Measurement method:

LYF2NXYIGAZ2Y O2YLIAEfSR FNBY Lb! RFEGlIol &
19982022¢/ 22 NRAY Il GA2y 2F C2NBad LyOSyiliaAa@dSa
Source of information:

INAB, 2023. Data recovered fro

https://www.inab.gob.gt/images/centro _descargas/boletines estadisticos/BOLET%C3]
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALR20p01998

Improvement of| Indicator: Surface area of projects with forest incentivesnfr PROBOSQUE and PINPE
water resources ecological important zones due to theirater rechargehigh catchmentand hydrological
regulationservices These are projects that provide hydrological services, guaranteeing
supply of water to populations and ecosystems that depend on it.

Results for the first reporting period 2020:

1 7,437 hectares that receive suppdotrr the maintenance and management of wat
resourcesSupport was received from University Del Valle of Guatemala.

1 17 communities associated with the benefits of water resources management
1 1,891 families benefited from water resources managensastivities supporteé®
Measurement method:

Accordingto the maps of Forest Lands for Water Catchment, Regulation and Recharg
Upper Part of basins, INAB, 20%%hree categoriesof land areasxistin relation to water
conservation these areareas of very high water rechargepper pars of the hydrographic
basins and aeas of very high water recharge in the upper part of the basihe latter
corresponds to the intersection areas of the first two categories.

138 Martinez, Mariano. Autoinforme de Salvaguardas 20Rfbgrama de Reduccion de Emisiones de Guatemala.
Periodo comprendido del Informe: Enero a Diciembre del afio 2020.
139 https://sig.inab.gob.qgt/portal/apps/webappviewer/index.html?id=b2072269092c4f4fh45295ce6e243fb8
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After analyzingthe data from PROBOSQUEs and PINPER(R0, the L b ! Fdpeht
Development Directorate determined that 434anagement of Natural Protection Forest
MBNR projects (4,913.64 hawere located in the verhigh-water recharge category; 18
projects(2,354.87 hain the upper part of the basinand 144 project$2,489.23 hain areas
of veryhigh-water recharge in the upper part of the basira total, 760 projects 0,757,74
ha) improved the water resources within the ERP area

Source of information:

Report of Natural Forest Management Projects for Protection purposes approved b
PROBOSQUE and PINPEP forest incentive programs, located in areashijhasster

recharge, in the upper part of watersheds and in strategic forest ecosystems, Ja
December 202@eriod. Unpublished internal report, available through a public informat
request to the following email addressiformacion.publica@inab.gob.gt

Improvement of soil| Indicator:Surface area of projects wiithcentives fromPINPEP and PROBOSQUE in are
resources vegetation cover restoration, where soil recovery and cultural practares carried out
aimed at maintaining, protecting, or remediatirg the soils, ensuring that the resource

maintained inthe necessaryjuantity and quality for the establishment and restoration
forest cover.

Results for the first reporting period 2020:
Hectares under the modality of degraded forest laneistorationin the PROBOSQWBBrest
IncentivesProgram.

1 1,141.73 hectares of forest restoration with degraded soil restoration practiteg

Measurement method:
Information compiled from INAB databases and systems, contained in "Statistical B
19982022¢ Coordination of Forestry Incentives".

Source of information:

INAB, 2023. Data recovered from
https://www.inab.gob.gt/images/centro _descargas/boletines estadisticos/BOLET%C3]
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALIR2:p01998

SOCIEECONOMIC BENEFITS

Improving Indicators:

livelihoods 1. New jobs measured in the number of daily wagesated through the investmen
made as a result dhe implementation of PINPEP and PROBOSQUE projects.

2. Livelihoods drersification of rural populations measured in income in quetzals f
the benefits obtained from sustainable forest management. Farmers |
transformed their traditional production systems from low profitability
sustainable production systems that qwide different resources (economi
environmental, etc.).

3. Production systems that provide food, fuel and wood, reducing the dependen
communities on goods obtained through the purchase and sale of products.
indicator was measured in hectares managed under adapted practices modal

Results for the first reporting period 2020:

1 Wages equivalent to the investment of the incentive programs

10 This modality is only available in the PROBOSQUE incentive program.
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o0 3,287,427 wages equivalent to the investment made through PIN
program.

0 1,956,596 wages equivalent to the investment made through PROBO
program.

1 Incomes in quetzals from benefits obtained from sustainable forest manage
through the forest incentive programs.

0 PINPER?296,394,408.82
o PROBOSQUE Q 176,406,746

1 Surface area unddRIPof adapted agricultural practices (improved in agrofores
system modalities), by incentive programs.

o PINPER92.37 ha.
0 PROBOSQUE 530.50 ha.

Measurement method:
Information compiled from INAB databases and systems, contained in "Statistical B
19982022¢ Coordination of Forestry Incentives".

Source of information:

INAB, 2023. Data recovered fro
https://www.inab.gob.gt/images/centro _descargas/boletines estadisticos/BOLET%C3]
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALIR2:p01998

Capacity building o] Indicators:

the different 1. Number of training events on sustainable forest management and good silvicu
sectors, LINy OGA0Sa OFNNASR 2dzi F2NJ Lb! . Qa Ay
stakeholders, anc 2. Institutional strengthening; training, education and training for users, professia
institutions related on forestry and agricultural sciences, other institutions or students.

to the ERP 3.  Number of studies on sustainable forest management published on the INAB {

research web portal.
4. Number of awareness campaigns on sustainable natural resources manage
reforestation, and forest restoration.

Results for the first reporting period 2020:

I 106 trainings on sustainable forest management and good silvicultural practicq
Lb! . Qa AYGSNylrt adlr¥fo

1 1176 training and education processes for users, professionals, students or
institutions on sustainable forest management and good silvicultural practices

1 12 investigations related to sustainable forest management.

1 Annual awareness campaign on sustainable management of natural reso
reforestation, and restoration of forest cover:

0 586 public reforestation events
0 19,675 participants.
0 285,986 trees planted
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0 480.41 ha covered by reforestation processes.

Measurement method:
¢KS RFEGF 6SNB 20i0FAyYySR FNRBRY (KS Lb!. Qa
portal.

Source of information:
https://cinfor.inab.gob.gt/apps/bibliotecahttps://sembrandohuella.inab.gob.gt/

Inclusion of| Indicators:

vulnerable sectors 1. Number of representatives of vulnerable population with access to payment
(Indigenous environmental services from theRE through the right granted in Decree 2020
Peoples, loca RIPimplementers to the title of emission reductions generated in their projects
communities, 2. Forest areas incentivized by PINPEP and PROBOSQUE managed by women
women and youth) 3. Forestareas incentivized by PINPE and PROBOSQUE managed by indigenou

Results for the first reporting period 2020:

9 Titular representatives of 11 forest concessions in the Maya Biosphere Reg
authorized to trade title of emission reductions generated in the early RE
project, GuateCarbon.

12,648.84 hectares of forest in forest incentive projects managed by women.
13,491 hectares of forest in forest incentive projects managed by indige
people.

= =

Measurement method:
Information compiled from INAB databases and systems, contained in "Statistical B
19982022¢ Coordination of Forestry Incentives".

Source of information:

INAB, 2023. Data recovered from
https://www.inab.gob.gt/images/centro _descargas/boletines_estadisticos/BOLET%C3
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALHR20p01998

Other noncarbon benefits and additional information related to the Evaluation and Monitoring Framework

2. Provide additional details for the following NoiCarbon Benefits as linked to Monitoring and Evaluation
Framework:

Livelihood enhancemenénd sustainability

2.1 Isyour CF program testing ways to sustain and enhance livelihoods (e.g. one of your program objective/s is
explicitly targeted at livelihoods; your approach to nrocerbon benefits explicitly incorporates livelihoods)?
Please provide detailed information jostify.

The dry corridor, as well as the departments of Alta Verapaz, Baja Verapaz and Quiché, receive the most investment

from the forestry incentives programs. In 2020 the fourth payroll allocated 62% to the payment of projects located in
this geographical areayhich avoided the forest degradation in at least 11,301.82 ha, thus avoiding food insecurity.

Biodiversity
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2.2 :Is your CF program testing ways to conserve biodiversity (e.g. one of your program objective/s is explicitly

targeted at biodiversity conservation; your approach to r@mbon benefits explicitly incorporates
biodiversity conservation)? Please provide diet information to justify.

Forest Conservation Status She&turing 2020 the use of theForest Conservation Status Sheet was
implemented, which is a technical tool for determining the current stitiorest ecosystemsthe purpose of

this instrument is taassesshe conditionsof a forestecosystem prior to carrying out field interventiarihe

Forest Conservation Statusheet was designed considering the particular characteristics in terms of
composition and structure of the strategic ecosystems that INAB has deérgegiy forest, mangrove forest,

cloud forest, broadleaf forest, conifeus forest and mixed forestand has 13 &y indicators to determinate

the conditions of the siteThis tool also assists the land users to determine the most appropriate type of
intervention that should be implemented, guiding them in the correct management of natural resoutoes.

sheet establishes three types of measures to be carried out: 1. Restoring process, 2. Forests with production
capacity, and 3. Forest protectiohhis technical tool allows for appropriate guidance on the Modality to which
natural forest should be directed, according to theimservationstatus, for the Protection and Restoration
Modalities for Degraded Forest Lands contained in the PROBOSQUE law. It is used exclusively for natural forest
projects for the protection and restoration of degraded forest lands. Each strategic forest haseavaiion

status assessment form, so it is necessary to correctly identify the forestptgsent within the ara to be
incentivized*!

Biological and Ecosystem Monitoring

In compliance with the curreriMasterPan of the Rio Dulce National PH3(PNRDn Spanish), and baseline
of water quality of the Rio Dulce, 15 biological monitoewgntsof native and migratory species were carried
out. Among the biological indicatanonitored are howler monkey dgaraguate, diversity of birds, manatee,
otters and turtlest*®

Regardingthe conservation of species of fishing importancettie 1zabaldepartment the Community

Participation Prograraupportedthe registration othreeO 2 Y Y dzy A (G & | NJi Acanmytteeiof theh 4 K S NI S
Livingston municipalityvithin the PNRD

Guatemala has general forestry legislation and legislation on protected areas, bothiobf are relevant to

the PRE because they determine rights to natural resources in those areas. First, many activities under the
Program will be carried out in areas designated as protected ameladingsome of the REDD+ early action

projects. Second, forest incentiwehemeswill be one of the activities included in the Program to channel
incentives to individuals and local communities.

Some of the R generation activities under the Program will be implemented througé PINPERNd
PROBOSQUE forest incentive programs currently in force, or through mechanisms such as the Compensation
Mechanism for Ecosystem and Environmental Senasssciated with forest (under design) and will channel
REDD+esourcesPINPEP and PROBOSQUE include considerations regarding beneficiary tenure requirements
and demonstrate that the REDD+ benefits of the Program can encompass a broad range of tenuradights a
beneficiaries with sufficient legal certainty for their implementatidf

Additionally, the establishment otwo pilot projects for two Community Fisheries Recoveayeaswas
achieved with the close participation of the Ensenada Puntarenas and Aldea La Pioteximunities
benefiting 148 families with a population of 748 pedfféAmong the objectives of thes€ A & K @dt¥ey a Q
areas is to promote the management of artisanal fishing, guarantetsiegurvival of the hydrobiological
species of the?NRD

141 hitps://probosque.inab.gob.gt/Calculadora/Content/calculadora_estado conservacion.html

142 https://conap.gob.gt/wpcontent/uploads/2019/10/PMPNR%C3%ADBDulce.pdf

143 hitps://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf

https://www.inab.gob.gt/images/pre/documentos/secciondescripciordel

programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%3ijERED. pdf

145 hitps://conap.gob.gt/wpcontent/uploads/2022/07/MEMORKOELABORESONAR020final compressed.pdf
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Additionally, through the Projecto Consolidatethe Guatemalan System of Protected Areas (Life Web),
CONAP*® has implementediological monitoring of indicators birds and forest covefaur protected areas
andone national conservation arean the department of Huehuetenang®hese indicatorbelp understand

the level of conservation and health status of the ecosystdmsomingevidenceor the co-benefit these
areas argoroviding The following areas included:

Reserva de Vida SilvestRVSd / SNNEB / NHzI al f

i Nnypéogres§ 'y t SRNR {2f 2YIl
Parque Regional Municip@RMa ! adzyf I [ € X { | Y ffl a

GF / NXzl . I N&®
Reserva Natural PrivadBNRGa | N1 |, F KE [dzgYéZ bSylilsy
Parque Regional Municip®RMa ! |j Q2 Y ¢ X WI OF f GSy I y3az

u
Parque Regional Municip®RMa&a Y022 f 1 00f ¢71 SO ¢S ¢y2yYy ¢2R2a {lyiz2a

=A =4 =8 =4 =4

Protected/Conserved Areas

2.3 What amount (in ha) of protected or conserved areas are included in your CF progranHaset#s amount
increased or decreased in the last year? If so, by how much?

The ERP includes the majority of the SIGABYdxL.8 million hectares This amount has not changed.
However the projects are been developed in a portion of this amecording to the proponentesponse to

the call for projectsUp to today there ar@15projects admiteccoveling 558,944 hectarewithin the SIGAP

Out of these 203 are MCSEABs covering 51,772 hectares, 11 SIGAP (ddde®i hectares), and 2 REDD+
early projects covering 463,090.98 2020, within theSIGAPthere was no variation in the area under
management.lt is important to note that, throughout th&RPpreparation process, a strong commitment has
been evident from the State of Guatemala to support tmplementation ofREDD+ actions. This commitment

is demonstrable through the multiple programs funded by the entities thate of the GC1*8 This, as
indicated earlier in this document, is a trend that has been present in Guatemala for the past twenty years,
through various environmental policies such as the granting of concessions for sustainable forest management
in protected areas and thienplementation of forest Incentive Programs, among otA&ts

The restoration and protection of natural forest also implies the generation of important environmental
ASNPAOSazr adzOK a az2iaft FyR 6l GSNJ 42dz2NOS LINRPGSOlGA2Y >
important to highlight that between 40ral 50% of these protected forests are located in areas of high
importance for water capture and regulation /velnygh- and highwater recharge.

146 During 2022, within the framework of the Conservation Compensation Program, 19 Conservation Cooperation
Compensation Agreements were signed, of which 3 correspond to protected areas in the department of Quiche and
16 to the department of Huehuetenango, comperisgta total of 8,971.02985 hectares, with a financial commitment
of Q 10,193,759.80 which is used for the implementation and execution of environmentally friendly projects that
promote the sustainable development of communitieips://conap.gob.gt/wpcontent/uploads/2023/04/Memoria
CONAR0221.pdf
147 The full report can be reviewed via the link: https://conap.gob.gt/wp-content/uploads/2022/07/MEMORIA-
DE-LABORES-CONAP-2020-final compressed.pdf
18 The Inter Institutional Coordination Group (ICG) supports the Emissions Reduction Program (ERP) and
operates as a high-level political platform to coordinate and approve activities of the REDD+ Readiness
Process in Guatemala. The ICG is divide into two bodies: the Political ICG (decision-making) and the
Technical ICG (review and technical proposals). The Technical Secretariat, led by MARN, facilitates dialogue,
manages processes, monitors progress, and coordinates meetings.
149 https://www.inab.gob.gt/images/pre/documentos/secciordescripciondel-
programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf
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CONAP gision is to safeguard conservation areas and the sustainable use of Guatemala’s biological diversity
and protected areas, as well as the ecosystem goods and services they provide for present and future
generations, through the desigapplication and execution of policies, regulations, incentives, and strategies,

in coordination with other stakeholders. Within the territories prioritizedlimplement PRE actions, CONAP

has a technical and professional presence, as well as control, surveillance, andstdthiri persoell,

located in the regional offices of the departments.

Reforestation/Replanting and Restoration

2.4 Total forest area re/afforested or restored (in ha) through the program

Institutional actions and achievements during 2020 in the management and conservation of natural forest, as
well as in the recovery of forest lands through plantations and agroforestry systems, and conservation of
Strategic Forest Ecosystems were carried out in the following descriptions: PINPEP, 1%i,&4@

PROBOSQUE, 121,9%8'%°

Financial and private sector partnerships

2.5 Updatethe GFProgram budget (as originally presented in the ERPD) withglate data on guaranteed (i.e.,
fully committed) finances in USD.

2.5.1 Detail the amount ofinance received (including ER payments) in support of the development and
delivery of theirG-FProgram. Figures should include only guaranteed (i.e., fully committed) payments:
ex-ante (unconfirmed) payments or-kind contributions should not be included:

Public or private .
Amount Source Date committed | money? Efcihg;?)m’ et @6 1Ly
(USD) (MM/ Y'Y (Delete as (Delete és appropriate
appropriate pprop
Ministry of
$636,464.64 = Agriculture, . .
0.5,000,000.00 Livestock ~ and (04-2020 ¢) Public Other fational budge)
Food-MAGA
2.5.2 Excluding ER payments from the FCPF Carbon, ktrad is the value oREDD+ ER payments that

your CFprojects have received, and thgour country has receiveoverall?lf no ER payments were

received, please indicate by entering '0' in the table below.

1 To date {uly 2025), the programis still undergoinghe the verification process of th&mission Reductions
Monitoring Report corresponding to the first reporting period (202€arried out by the Aster Global.
Therefore, to date, no ER payments have been received under the FC framework

Total REDD+ ER payments received to date ($US)

Carbon Fund project/s

(i.e. ER payments from sources other than { $0
FCPF Carbon Fund)
All other national REDD+ projects $0

150 hitps://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf
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2.5.3 How many formapartnershipshave been established between ti@ Program andrivate sector

entities? If no formal partnershipswere establised> LJX S 4S Ay RAOF (S

below.:

o0& SyiasSl

1 Currently, the Guatemalan Emission Reduction Program has not entered into any formal agreement or formal

collaboration with private sector entities
Formal partnerships are defined as:
¢ The partnership is based on a written MoU (or equivalent), and/or
¢ The partnership involves tangible financial exchange/s, and/or
¢ The partnership involves tangible ndinancial exchange/s (e.g.-kind contributions)

Established in recent
reporting period

Total to date

Number of private sector partnerships involving financi
exchange

Number of private sector partnerships involving ner
financial exchange

3 Other noncarbon benefits and additional information

Policy development

3.1lIsyour GFProgramengaged incontributing tothe development, refornand/or implementation of policies
to help institutions/people/systems/sectors?I@ase provide information on the approach and any other

relevant or outcomes

Regulations and operational manuals have been generated for the systematization and opera&igmeichanisms

useful for all sectors and users, such as:

I The Nesting Principles and Approach Document for REBD#Projects in Guatemala, which establishes the
comprehensive, transparent and robust carbon accounting systemtegrate these projects into the ERP.

The Legal Framework for the Nesting of REDD+ Initiatives in Guatemala

I The mandatory and complete national registry of REDD+ initiatives by the Ministry of Natural Resources and

Environmentt!

1 The Reference Level of Forest Emissions and Removals, which is the historical average of greenhouse gas
emission and removals associated with deforestation and forest degradation in the country, and which serves

as a basis for measuring the performancehef Emission Reduction Progréih

1 The Measurement, Reporting and Verification System, which is the set of procedures, methodologies, tools,
and actors involved in the estimation, monitoring, reporting and verification of greenhouse gas emissions and
removals associateelith deforestation and forest degradation in the country, and which serves to evaluate

the impact and effectiveness of the Emission Reduction Projam

1 The BenefiiSharing Plan, which is the document that defines the criteria, procedures and mechanisms for
allocating and distributing the financial resources generated by the Emission Reduction Program among the
eligible beneficiaries, which are the institons, organizations, communities and individuals that contribute
to the reduction of greenhouse gas emissions and removals associated with deforestation and forest

degradation in the country.

1 In 2020, the Congress of the Republic of Guatenistaied Legislative Decree number-2020, which
empowers the Ministry of Public Finance to sign the Agreement on Payments for Emission Reductions, and

designates the National Forest Institute as the Executing ©hit.

151 https://www.forestcarbonpartnership.org/system/files/documents/annex- xi

approach_and_principles of nesting redd guatemala 090ct2020 clean.pdf

152 hitps://redd.unfcce.int/media/niveles_referencia_emisiones_forestales_guatemala 070222.pdf

153 https:/iwww.forestcarbonpartnership.org/system/files/documents/final_bsmiatemala_feb 2023 0.pdf

154 https://legal.dca.gob.gt/GestionDocumento/DescargarPDFDocumento?idDocumento=
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f L Gifportant to mention thatthere S E A Reforma@s aNormativo paraRegular yPromover Acciones de

Reduccién deBmisiones porDeforestacion yDegradacionEvitada -REDD-+en el SIGAP, en el marco del
Programa de Reduccion de Emisighes g A G K LJdzN1J2aS A& (2 RSTAYS (KS
approval, execution and implementation of activities carried out in protected areas, which aim to contribute
to the reduction of greenhouse gesSYA aaA2ya AGKAY (GKS FTNIYSg2N] 2
9YAAANBYySac

Capacity development

3.2 Is yourCFProgram involved in training, education mrovision ofcapacity building opportunities to increase

the capacity of institutions/people/system?ldase povide information on the approach and any other
relevant outcome

Together, the institutions responsible f&RP implementatioare working collaborativelfo achievethe first
ERPA paymentvhile providing decentralized training to stakeholders from the public and privet sectors,
communities, or individuals.

Safeguards Plans and Environmental and Social Management Framework (ESMF)

3.3 Has your CF program realized any Mgarbon Benefits as a result of implementing the safeguards plans and

ESMF? Please provide details on any relevant indicators or outcomes.

The Forest Carbomprogram has generated and enhanced various -oarbon benefits through the
implementations of safeguards plan an the environmental and social management. These benefits include
improved livelihoods forlocal communities, biodiversity conservation, and empowerment of local
communities to take ownership of forest management and conservation.

The program has achieved notable outcomes, including the support of households in improvinivéhe
hoods conservation of forest areas, ahijh levels of commuty engagement in decision making processes.
These norcarbon benefits are essential to the overall success eptiogram, contributirg the well being of
local communities and the conservation of ecosystems

155

https://legal.dca.gob.gt/GestionDocumento/VisualizarDocumento?verDocumentoPrevia=True&versionimpresa=

True&doc=249073
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ANNEX: CARBON ACCOUNTINSDDENDUM TO THERPD

Technical corrections

Technical corrections applied to the reference level of the program.

Emission factors

The corrections to the reference level were of the order of improving the emission factors for forest arfidrasn
classes corresponding to numeral 1 (Improvement of emission factors) of the Methodological Framework Number 2.
For the correction of the forest carbon content classes, the values were updated because an error was found in
guantifying more trees in the plots of the different inventories, which caused the forest carbon content data to be
incorrect. The wood density data for the annual growthfofest plantations was also updated. While for the nron
forest classes the refinement of the IPCC guidelines of 2019 was used.

The updates made for the forest and nforest uses used in the firsgportingare shown below

Other land uses ERPD upgaFtI;d
Forest carbon content
Carbon stratum | 122.1 107.6
Carbon stratum Il 101.7 105.7
Carbon stratum lll 97.1 87.1
Carbon stratum IV 125.2 83.6
Wood density for broadleaf plantation forest growth 1.8 1.76
\;;Y;r?ti tiodnejsnsity for the growth of coniferous forg 3.05 304
Non-forest carbon content
Croplands 5 4.7
CroplandCoffee (intensive) 10 2.65
CroplandAfrican palm 10 3.47
CroplandRubber 10 4.30
Agroforestry systems (shadgown coffee) 28.4 20.1
Pastures 5 6.73
Settlements 0 0
Wetlands 0 0
Other lands 0 0

Activity data

Likewise, improvements were made to the activity data of the reference level corresponding to numeral 2
(Improvement to activity dataand the numeral 2B.1 (Corrections to activity data resulting from the use of reference
data of higher accuracy and/or precision: Use of imagery that is of higher spatial and temporal resolution (e.g. very
high-resolution imagery or satellite data) than the one used attihee of submission of the ERD (i.e. a country may

not have been aware of it, could not afford to ugeor did not have the capacity to use it, newly available high
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resolution satellite data is made available). ) of Methodological Framework Number 2, by having more high resolution
imagery and quality control processes.

As a result of the activity data collection for the first reporting period of the program and the submission of a reference
level to the United Nations Framework Convention on Climate Change (UNFCCC), a review of sampledagittahon
changes was condted as part of a QA/QC process. Land cover information was updated by identifyidggicad
changes within the reference level period 262816.

The classes in which changes were made are detailed below:

Exchange rate revised ar|Plots with . : Corrected
. Change or Dynamic Correction
reinterpreted error parcels
Permanent forest land (F>F) 220
Permanent grasslands (P>P)| 266 Degradation (F>F, with loss of trees) 31
Degradation recovery (F>F, with tree gain) 15
_ Permanent forest land (F>F) 48
Deforestation (Forest Land 66 Degradation (F>F, with loss of trees) 14
other nonforest lands)
Degradation recovery (F>F, with tree gain) 4
Permanent forest lands 43
Permanent cropland (C>C) |52 Degradation (F>F, with loss of trees) 5

Degradation recovery (F>F, with tree gain)

Permanent Forest Lands (Element Count) 16

Permanent cropland (C>C) 13

Permanent Settlements (A>A)

Permanent forest land (F>F) |41

Degradation (F>F, with loss of trees)

6
Permanent grasslands (P>P) 3
1
2

Degradation recovery (F>F, with tree gain)

Grasslands to other neforest
lands (P>T)
Permanent wetlands an

3 Permanent forest land (F>F) 3

bodies of water (H>H) 3 Permanent forest land (F>F) 3

. > "
Degradation (F>F, with loss 1 Permanent forest land (F>F) 1
trees)

. N )
D_egradahoq recovery  (F 1 Recovery from degradation (element count) 1
with tree gain)
Natural Regeneration (T>F) |1 Degradation (F>F, with loss of trees) 1

Total Corrected 434

It was also considered that, for the recovery of the forest area, only the recovery through forest plantations was going
to be taken into account and the legacy approach was used, so the calculation was what a forest would recover annually
using the infornation coming from the grid of points.

Programarea

Due to the fact that at the time of calculating the firstporting report, the shapefile used for the ERPD calculations

was not available, a new shapefile from the program was used. This can be considered as a material correction and is

allowed in the "Guidelines on the application of the methodological framework Numi@sr #chnical corrections to
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GHG emissions and removals reported in the reference period”, in table section 3 "Corrections of material errors,

omissions and misstatements.

Guatemala changed the approach to calculate carbon accounting at the national level in the point grid file, so in the
FAES aGbwyalffltdzyd2apoaOSylNA2yTga/ HAHNYAnpE
program's emission reduidns, a filter was used to only account for emissions, removals and reductions from the

program.

National
Old program area (Ha] Updated program area (ha)|] accounting
ERPD FRL Updated area
[=
9,985,930 9,468895.160 10,898,907.6¢

G§KS | NBI

To view the shapefildPRE_Projectos REDD_RRE_Projectos REDD_Mdf the program area, click the following

link:

https://drive.google.com/drive/folders/1SCHVKIyXrdrwux_PqEVUXG1GrNKgBCy4?usp=drive link

In addition to this, a review of the points that were inside the shapefile used by the program, which is
ga faz2 YFRSTI FyR Al
decided that it was better to exclude ¢éim from the GHG accounting in Guatemala. For ithé&son,the number of

points went from 11,369 to 11,35&0r the program's carbon accounting, the number of points used was 10,414, which

Gt woOuPt NE2SOGaypywos55P+HE

can be found in the program's official area.

Start Date of the Crediting Period

The date of the credit periots from January 1, 2020 to December 31,202

gra 204

According to the ERPAs, section 6.0.1, the start date of the program is January 1, 2020, andRkeditatg period

isfrom 01/01/2020 to 12/31/2028FS.

Thedate complies with the following conditions:

1. Itis not earlier than the date the first ER Program Measure(s) (includin§wamyrojecfs)) begins generating
Es, i.e., first implementation Section 4.3.1 of the ERPD lists all the programs that support REDD+
implementation (PROBOSQUE, PINPEP, etc.) which have been implemented in the years prior to the start of

the ERPD (2010 and 2015).

It is justified with objective evidence by the ER Program Entity and is independently assessed by a Verification Body
during validation. The images used during the visual interpretation process for theefistting are all images that

are available for the period from 01/01/2020 to 31/12/2020 within the database of Google Earth, Planet, Sentinel or
Landsat, in case there is no image in that period either because there is no availability or there is presence of clouds
shadows in the period of intereghe images closest to the date of interest were searched and used.

2. ltis not prior to January 1, 2016, so it complies with this clause due to the fact that the credit period begins

on 01/01/2020 and ends on 12/31/2024.

B6fcpf_erpa_tranche_a b - guatemala.pdf (forestcarbonpartnership.org)
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https://drive.google.com/drive/folders/1SCHVKlyXr4rwux_PqEvUXG1GrNKqBCy4?usp=drive_link
https://www.forestcarbonpartnership.org/system/files/documents/fcpf_erpa_tranche_a_-_b_-_guatemala.pdf

3. It does not fall within the Reference period: There is no conflict with the reference level because the period
starts on January 1, 2020. The reference period covers 01/01/2006 to 31/12/2016.

4. Itis demonstrated that the ER Program complies with requirements since the start date on safeguards, carbon
accounting and doubleounting as specified in the MF. See Annex 1, Annex 4, Chapter 3 and 4 of this report.
Annexes 1, 2 and 3 have been worked louat at the time of submitting the report only the carbon accounting
was presented, as the FMT allows it, since these documents were still being reviewed and updated. Annex 4
details the carbon accounting, as well as the control that double accounting miateexist.

Carbon pools, sources and sinks

Description of Sources and Sinks selected

Sources/sinks Included? Rationale/explanation
Deforestation Yes All area of classifications and forest land changing to othefarest land.
Degradation Yes All area of forest land classifications remaining as forest land andvidsing

occurs within the plots that remain as forest permanence and that go
primary forest to degraded forest, from primary forest to highly degrs
forest and from degraded forest to highly degraded forest is quantified
Carbon stock increase Yes Area that belongs to other neiorest land and is converted to fore
plantations and the restoration of degraded areBise recovery of fores
degradation occurring within the plots that remain as forest permang
from degraded forest to primary forest, from degraded forest to prim
forest and from highly degraded forest to degraded forest is quantifieq

Description of carbon pools and greenhouse gases selected

Carbon stocks Selected? | Justification/Explanation
Aboveground biomasg Yes This is the most significant pool, which includes abgr@ind biomasg
(AGB) carbon of trees greater than 10 cm in diameter, measured at 1.3 m (O

The data of this pool is modeled in the map of carbon strata at the nati
level, which was prepared from 2,8®lots of forest inventories, fron
different projects, which were systematized, refined, standardized

analyzed to obtain the value of biomass for each individual greater tha
cm DBH. General allometric equations were applied, differentia
broadkeaf forests in Petén, coniferous forests, broadleaf forests

mangrove forests; in the latter, three speciggecific equations weré
used. The factor of 0.47 was used to convert biomass into carbon an
result per hectare was standardized by dividihg result by the size of the

plot.
Belowground biomasqg Yes This pool is related to the previous one and biomass below the grg
(BGB) (roots) is included, using an equation for the Petén, coniferous

broadleaf forests, which represents a relationship based on the propo
of aboveground biomass. For the mangrofegest, three specific equation
were used for the species found in that place.

Leaf litter No There are no data for all types of forest in the country and, using pa
data, it is estimated that emissions represent 5.6% of total emissions
deforestation and degradation.

111

Official Use Only



Soil organic carbor No There are no data for all types of forest in the country and, using pa
(SOC) data, it is estimated that emissiongpresent 5.54% of totakmissions
from deforestation and degradation.

GHG Selected? | Justification/Explanation

Co2 Yes Emissions and absorptions in tons ©Beq for all the aforementioned
activities are included.

Other GHGs No For the 20062016 period, there are preliminary estimates based

tabular data of fires of emissions of CH4 and N20O 24,556.51
tCQeqyear from forest fires, which represents less than 1% of td
emissions.

8. Reference Level

Reference Period

The FREL is based on GHG emissions at the subnational level in the thee@mission reduction program, in the
historical period fron©1/01/2006 t031/12/2016, accounting for Gy, for emissions in deforestation and degradation,

and removals of C&for the increase in carbon stocks. This period has 2016 as its end year in compliance with criterion
11 of the methodologicaframework andcovers a historical period of 10 years accounting for GHG emissions and
absorptions from 2007. The FREL is under an emissions reduction agreement with the FCPF for a period of 5 years.

In a previous version for the period 20Q010, estimates are made from fire scars, assuming that all fires consume
tree biomass; so, the data differ from these new estimates. The period comprises 10 years since the initial forest cover
is identified in 206 and changes that imply emissions are identified until the following year.

The activity data information on coverage and dynamics is generated with a sampling baseslysteraatically
distributed grid for the entire country in a multemporal analysis in the time period 202816, from medium and
high-resolutionsatellite images.

In the national grid and in the program area, in the historical period of the FREL, the change of use is determined due
to the loss of forest land, degradation due to the loss of forest cover in areas that remain as forest land, and the increase
in the area with commercial forest plantations on land that was previously not forested, according to the national
definitions described in the next section.

8.2 Forest definition used in the construction of the Reference Level

According to the national definition, the forest is the continuous area with dominant tree Coweth a minimum

canopy cover of 30%, forming a stand of a minimum of 0.5 hectares and a minimum width of 60 meters (GIMBUT
2018b). Forests and other land uses are defined below in the consistent representation of land with its classification
criteria, to povide greater clarity in the quantification of the FREL, as well as in the characterization of the forest land
dynamics processes that are identified from REDD+ activities in the FREL.

157 Tree: Woody plant with a defined stem and crown with secondary growth that, when mature, reaches a minimum height of 5
meters and a minimum diameter of on.
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The definition othe forestused differs from that used in the Forest Report Assessment (FRA) 2015, which is as follows:
Forest land or land without any use that extends over 0.5 hectares, endowed with trees that reach a height greater than
5 m and a canopy cover greater than 10 percent. The term specifically excludes tree stands used in agricultural production
systems, foexample fruit plantations and agroforestry systems. The term also excludes trees that grow in urban parks
and gardens.

On the other hand, the GHGI presented in the Third National Communication on Climate Change does not include a
definition of forest, nor does it include the input used to detect deforestation. However, it can be assumed that
operationally it should be sitair due to the forest classifications identified, as well as to the other uses that are
reported.

Although there could be differences in the definitions, operationally the definition has remained constant, since the
classifications and figures reported in terms of the amount of forest, both in the FRA and in the National
Communication are similar, artde differences can be attributed to the use of different inputs and methodologies,
rather than to a difference in definition. In addition, the definition presented in this document will be used in the next
official reports to the UNFCCC.

FRA 2020 defines forest aforest land or land without any use extending over 0.5 hectares, with trees reaching a
height of more than 5 meters and a canopy cover of more than 10 petc&his definition is only different in the
minimum cover parameter, which is 10 percent, however, Guate@&RA 2020 was conducted using the methods
and inputs from cover maps and forest dynamics coverage from 2001 to 2016, so the definition of forest in the FRA
is in practice also consiste((GdG, 20228,

The following table describes the differdntlicators for the use of the definition of forest under the different initiatives

that Guatemala is working on and shows how in each one the definition of forest is consistent.

Indicators and their forestry definition parameters in different inputs, tools and reports in the LULUCF sector in the
Republic of Guatemala.

Definition of
: Wall-to-wall | Second Forest National REDD{ Forest in PRE
| FRAFA
ndicator maps Inventory © Strategy FCPF; FREL
UNFCC
Minimum area (Ha) 0.5 0.54 0.5 0.5 0.5
Minimum coverage (%) 3040 30 10 30 30
Width (m) 60 60 NA 60 NA
Height (trees) 5 5 5 5 5

Diameter (trees) 10 10 NA 10 10

8.3 Average annual historical emissions over the Reference Period

8.3.1 Description of method used for calculating the average annual historical emissions over the Reference Period

B8 https://redd.unfcce.int/mediahivel referenciaforestal_finalpdf
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Annual historical average of emissions during the Reference Period

The land use approach, in the three REDD+ activities of deforestation, degradation and increases in forest carbon
stocks (IPCC, 200&)Q¢q emissions and removals were obtained by multiplying the activity data corresponding to
the area converted from forest land to other land for deforestation, the forest land that remains as forest land that
loses coverage due to degradation, and the othrerd that is converted to forest land, through the recovery of
degraded areas and the establishment of forest plaiotas to increase carbon stocks, by emission and absorption
factors (Equatior8, which corresponds to the calculation secfion

W[ 5 STbRSYEAGNM AbPan: CA i1 i0F AAHEHA AAHHHA 771 BHHA 11 i28HA

Where:
RL = Reference Level
Mang = Emissions from Deforestation
Man: = Emissions from degradation
Nv+wn = Removals from forest degradation recovery
Nyiw = Removals due to increased carbon through forest plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent fc
lands with forest cover loss (Degradation), and degraded permanent forest lands
increase their forest cover and establishment of forest plantations (Incease
FE = Emission factors for deforestation and degradation
FA Absorption factors for carbon increases in forest biomass.

To determine the emissions of the reference level, the first step is to calculate the information from the activity data
and then make the estimate in tons of g€quivalent.

In each of the tables below you will find information describing each of the REDD+ activities that were used as activity
data. In each of the tables you will find links to files for estimating activity data, as well as reference level emissions
and removas.

- File containing the emissions and removals estimates for each of the REDD+ activities can be found in thénsection
comment from the tables used to report the reference level.

- File containing the information of the grid of points with their land use categories can be found in the s&gtion
commentfrom the tables used to report the reference level.

Guatemala does not consider the annual loss of biomass due to forest removal (harvesting), the collection of fuel
wood and other losses caused by disturbances, storms, insects and forest and diseases. The estimates for each activity
are made separately witspecific assumptions based on the information available, and their methods of obtaining
activity data and their emission and absorption factors

Activity data and emission factors used for calculating the average annual historical emissions over the Reference
Period

Activity data for reference period

Parameter: Deforestation

Description: Forest land converted to neforest uses
The following equations were used to calculate this parameter:

Activity data: Equation 3
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Additionally, to convert the data to emissions we used equation 8

Data unit: Hectares

Source of data and To generate activity data for deforestation, Collect Earth was used as a platform fq
description of | collection of land cover and land use information for years of interest. For the identific
measurement/calculation| of these land covers and land uses, Guatemala uses the IPCC ctassificastablish the
methods and procedures land use of the observed parcel, which uses a methodological protocol that hierarg
applied: up to three levels of land use in Guatemala, which can be consulted at the following

https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFY{ZG67e0R/€
sp=drive link&ouid=115188584703966598135&rtpof=true&sd=true

For the case of deforestation, a reference level was used that covers the state of land
and land use that persisted during 2006 and the state of land cover that persisted ¢
2016, which covers a period of 11.08. It is important to mention tha fource of
information for 2006 was the orthophotos of Guatemala, which began to co
information in December 2005.

For the identification of deforestation, plots were identified in which, during the pe
20062016, they lost the totality of their forest cover or suffered a degradation prog
greater than 70% loss of the elements corresponding to the trees. Subsiygutre
calculation was made in hectares.

After interpreting the 11,354 sampling points at the national level and labeling the ché
a filter was performed to identify those points that were deforestation points, wh
identified a total of 35 plots equivalent to 2&896.02hectares during the monitoring
period and for the reporting period the total was4,250.93 hectares per year. A
additional step was to count the total number of three elements in the plot and estal
a category in which the forest is located, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.
- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir|
plot.

After identifying the forest category in which the plot is located, the carbon content
counted in proportion to the number of tree elements found in the plot. For example
plot has 17 trees, these represent 68% of the total plot and are locatedrding to the
strata map, in Stratum | which has a total of 94 TonC/ha, this plot will have a total of
TonC/ha. If the plot was deforested to agricultural land which has a totafor@st carbon
of 4.7 Tonne C/ha, the carbon lost by this deforeistatprocess is a total of 55.46 Tont
C/ha.

This allows the deforestation of the plot to be quantified proportionally and not directl
the amount of carbon assigned by the carbon strata map. Subsequently, a grouping
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https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFYfZG67e0R/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true
https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFYfZG67e0R/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true

Value applied

main changes in deforestation was made to make the total sum of carbon di
equivalent emitted in the reporting period.
The total number of interpreters who performed the analysis of the images were t
specialists: Ulises Armas, Claudia Saput and Melany Ramirez.
Total Hectares and Hectares per year for each of the changes due to deforestatiol
the reference level
Category Category Ha Ha/Year
Primary Forest Land | to Settlements 959.92 86.64
Primary Forest Land | to Other Land 959.92 86.64
Primary Forest Land | to Grasslands 3,839.67 346.54
Primary Forest Land | to Annual Crops 1,919.84 173.27
Primary Forest Land | to Agricultural Lan@sffee - -
Primary Forest Land | to Agricultural La@ther 2,879.75 250.91
Primary Forest Land | to Agricultural Oilland 1,919.84 173.27
Primary Forest Land | to Agricultural Ladrican Palm - -
Primary Forest Lands | to agroforestry systems 2,879.75 250.91
Primary Forest Lands Il to Settlements - -
Primary Forest Lands Il to Other Lands 959.92 86.64
Primary Forest Lands Il to Grasslands 23,038.03 2,079.24
Primary Forest Land Il to Annual Crops 2,879.75 259.91
Primary Forest Land Il to Agricultural LanGsffee - -
Primary Forest Land Il to Agricultural La@ther 1,919.84 173.27
Primary Forest Land Il to Agricultural LarBisibber 1,919.84 173.27
Primary Forest Lands Il to Agricultural Lardigsican Palm 1,919.84 173.27
Primary Forest Land Il to agroforestry systems 959.92 86.64
Primary Forest Land Ill a Settlements 959.92 86.64
Primary Forest Land Ill to Other Land - -
Primary Forest land 11l to Grasslands 57,595.07 5,198.11
Primary Forest Land Il to Crogsnnuals 4,799.59 433.18
Primary Forest land IlI to agricultural larmbffee - -
Primary Forest Land lll to Agricultural Largabber - -
Primary Forest Lands Ill to Agricultural Larigsican Palm - -
Primary Forest Lands Ill to agroforestry systems 959.92 86.64
Primary Forest Land IV to Settlements - -
Primary Forest Lands IV to Other Lands 2.879.75 259.91
Primary Forest Lands IV to Grasslands 55,675.24 5,024.84
Primary Forest Land IV to Annual Crops 8,639.26 779.72
Primary Forest Lands IV to Agricultural Lar@isffee 1,919.84 173.27
Primary Forest Land IV to Agricultural La@dher 959.92 86.64
Primary Forest Land IV to Agricultural LarRabber 959.92 86.64
Primary Forest Lands IV to Agricultural Lasifsican Pal| 4 799 59 433.18
Primary Forest Lands IV to agroforestry systems 3,839.67 346.54
Degraded Forest Land | to Settlements - -
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Forest Land | to Other Land

Degraded - -
Degraded Forest Land | to Grasslands 1,919.84 173.27
Degraded Forest Land | to Annual Crops - -
Degraded Forest Land | to Agricultural LarGsffee - -
Degraded Forest Land | to Agricultural La@ther 959.92 86.64
Degraded Forest Land | to Agricultural Oilland - -
Degraded Forest Land | to Agricultural La#drican Palm - -
Degraded Forest Lands | to agroforestry systems 959.92 86.64
Degraded Forest Lands Il to Settlements R -
Degraded Forest Lands Il to Other Lands - -
Degraded Forest Lands Il to Grasslands 6,719.43 606.45
Degraded Forest Land Il to Annual Crops 3,839.67 346.54
Degraded Forest Land Il to Agricultural Lar@sffee . -
Degraded Forest Land Il to Agricultural Lather - -
Degraded Forest Land Il to Agricultural LarBsibber - -
Degraded Forest Lands Il to Agricultural Lardisican Palm - -
Degraded Forest Land Il to agroforestry systems 1,919.84 173.27
Degraded Forest Land Il a Settlements - -
Degraded Forest Land Ill to Other Land - -
Degraded Forest land Ill to Grasslands 19,198.36 1,732.70
Degraded Forest Land Ill to Cropfsnnuals 2,879.75 259.91
Degraded Forest land IIl to agricultural larmbffee . -
Degraded Forest Land Ill to Agricultural Largsbber . -
Degraded Forest Lands Il to Agricultural Lasifsican Palm - -
Degraded Forest Lands Ill to agroforestry systems 1,919.84 173.27
Degraded Forest Land IV to Settlements 959.92 86.64
Degraded Forest Lands IV to Other Lands - -
Degraded Forest Lands IV to Grasslands 13,438.85 1,212.89
Degraded Forest Land IV to Annual Crops 6,719.43 606.45
Degraded Forest Lands IV to Agricultural Lar@isffee - -
Degraded Forest Land IV to Agricultural La@dher - -
Degraded Forest Land IV to Agricultural Laridabber - -
Degraded Forest Lands IV to Agricultural Lasfsican Palm] 2 g79 75 250.91
Degraded Forest Lands IV to agroforestry systems - -
Very degraded Forest Land | to Settlements - -
Very degraded Forest Land I to Other Land - -
Very degraded Forest Land | to Grasslands - -
Very degraded Forest Land | to Annual Crops 959.92 86.64
Very degraded Forest Land | to Agricultural LarG@sffee 959.92 86.64
Very degraded Forest Land | to Agricultural Lather - -
Very degraded Forest Land | to Agricultural Qilland - -
Very degraded Forest Land | to Agricultural Laadrican Palm - -
Very degraded Forest Lands | to agroforestry systems - -
Very degraded Forest Lands Il to Settlements - -
Very degraded Forest Lands Il to Other Lands - -
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QA/QC
applied:

procedures

Very degraded Forest Lands Il to Wetlands and Water Bodies - -
Very degraded Forest Lands Il to Grasslands 959.92 86.64
Very degraded Forest Land Il to Annual Crops 959.92 86.64
Very degraded Forest Land Il to Agricultural Lardsffee - -
Very degraded Forest Land Il to Agricultural Laither - -
Very degraded Forest Land Il to Agricultural LarBsibber - -
Very degraded Forest Lands Il to Agricultural Larfsican Palm - -
Very degraded Forest Land Il to agroforestry systems R -
Very degradeq Forest Land Il a Settlements 959.92 86.64
Very degraded Forest Land Ill to Other Land - -
Very degraded Forest Lands Il to Wetlands and Water Bodies 959.92 86.64
Very degraded Forest land Ill to Grasslands . -
Very degradeq Forest Land Ill to Crogsnnuals . -
Very degraded Forest land Ill to agricultural lanmbffee - -
Very degraded Forest land Ill to agricultural larather - -
Very degraded Forest Land Ill to Agricultural Larsbber - -
Very degraded Forest Lands Ill to Agricultural Larlisican Palm - -
Very degraded Forest Lands il to agroforestry systems 959.92 86.64
Very degraded Forest Land IV to Settlements - -
Very degraded Forest Lands IV to Other Lands . -
Very degraded Forest Lands IV to Grasslands 4,799.59 433.18
Very degraded Forest Lands IV a Wetlands and Water Bodies - -
Very degraded Forest Land IV to Annual Crops 959.92 86.64
Very degraded Forest Lands IV to Agricultural LarCsffee . -
Very degraded Forest Land IV to Agricultural La@dher 959.92 86.64
Very degraded Forest Land IV to Agricultural Laridabber - -
Very degraded Forest Lands IV to Agricultural Lanfsican Palm 959.92 86.64
Very degraded Forest Lands IV to agroforestry systems - -
Planting to pastures Il 959.92 86.64
Planting to pastures IlI 3,839.67
Planting to pastures IV 1,919.84 173.27
Planting to annual crops IV 959.92 86.64
Plantation of coffee crops 959.92 86.64
Total 280,296.02  24,950.93
For more information, see the file
G! NOKA @2 gLy OSNI A R dzV20nmdye202btattudlizapeE2 y G S/ + N
'YR GKS LRAY(d YSaK FAES yIYSRY Hvgwyal
https://drive.google.com/drive/u/1/folders/12VcgmE16an7EKVeHXpsZkgqtFYS5Mh
Ly (KSRaparthwé Sal oo
A review of the norogical changes was made and the information corresponding to
land cover that did not match was updated.

118

Official Use Only


https://drive.google.com/drive/u/1/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, with a 90 % confidence interval and an expected 5%

Uncertainty  associated

with this parameter: The uncertainty values of the activity data for deforestation
DEFNRHA-
Median CEllpecr
o .
Upper bound 90% GPercentile 0.95) 378.451
. .
Lower bound 90% GPercentile 0.05) 283,050
R . 0,
Half Width Confidence Interval at 90% (BC / 2) 47,700
Relative margin (D / A) Lo

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrjkzulW2GWb?usy
ve_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo2025 actualizado_
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
! NOKA @2 gLy OSNI AR dzVonmegez0a5tattudlizapeE2yy G S/ | N

l'YR GKS LR2AY(H YS&K FA{S yIYSRY Hwwyal
Link:

https://drive.google.com/drive/folders/IW5iqLKV7IiER

jcvalYzd _1HnDgkaPYCV?usp=drive link

Tab:Cuadros_Informe_NR

Parameter: Degradation

Description: Degraded forest land
The following equations were used to calculate this parameter:
Activity data: Equation 4

Data unit: Hectares
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Source of data and To generate the information to quantify forest degradation, Collect Earth was used
description of | platform for the collection of information for land cover and land use for the year
measurement/calculation| interest, which allows identifying the permanence and changes that occurredeset
methods and procedures years. To assign each land cover and land use to each of the plots, a methodag
applied: protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be consulted at the folialir|

https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFY{ZG67e0R/€
sp=drive link&ouid=115188584703966598135&rtpof=true&sd=true

To quantify forest degradation it is essential to first identify the plot as a fo
permanence, because this phenomenon occurs within the plots that are consider
forest. After identifying the plot as a forest permanence, it is important to estalttish
category in which the forest is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.
- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir]
plot.

After this identification, the next step is to establish the forest carbon stratum, whi
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dhseyear 2016, ang
then establish the amount of carbon that the plot has in a second moment, which ir
case is the year 2020. To assign this amount of carbon, it is necessary to ident
number of tree elements in the plot, as this will establisk amount of carbon before
degradation and the amount of carbon after degradation.

For example, a plot has 17 tree elements in a first moment, it is established that it is
a degraded forest, these 17 trees represent 68% of the plot that is in stratum |
carbon map that has 94TonC/ha, and that in the plot there would be al toft 60.16
TonC/ha. In a second moment this plot changes from 17 tree elements to 12 tree elen
the plot changes category to a very degraded forest, which represents 48% of th
coverage and with a carbon content of 45.12 TonC/ha, which applyieglifference
between moment 1 and moment 2 gives a total of 15 TonC/ha which were lost
degradation process.

For the reference level, a total 863,249.78a was identified while the annualized da
results in a total oB1,881.75halyear. These areas are equivalent to a totaB68 plots
that were identified as a forest permanence and suffered a forest degradation proce

Value applied

Tablel7. Total Hectares and Average hectares per year that have been degraded wit
20062016 period

Category Ha Ha/Year
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Forest Land | Primary A Degraded 24,957.86 2,252.51
Forest Land | Primary To Highly Degraded 10,559.10 952.99
Forest Land | Degraded to Very Degraded 5,759.51 519.81
Forest Land Il Primary A Degraded 60,474.83 5,458.02
Forest Land Il Primary To Very Degraded 22.078.11 1,992.61
Forest Land Il Degraded to Very Degraded 8,639.26 779.72
Forest Land Il Primary A Degraded 41,276.47 3,725.31
Forest Land Il Primary To Very Degraded 14,398.77 1,299.53
Forest Land Il Degraded to Severely Degraded 19,198.36 1,732.70
Forest Land IV Primary A Degraded 87,352.53 7,883.80
Forest Land IV Primary to Very Degraded 23,997.95 2,165.88
Forest Land IV Degraded to Severely Degraded 33,597.13 3,032.23
Degraded plantations 959.92 86.64
Total 353,249.78 31,881.75
For more information, see the fil

Archivo_Incertidumbres_Para_MonteCarkimayo2025 actualizado_:

https://drive.google.com/drive/folders/1W5igLKV7IiER

jcvalYzd 1HnDgkaPYCV?usp=drive link

Ly (KSRepdrthwé Sal oo

QA/QC procedures
applied:

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, with®% confidence interval and an expected 5% err

Uncertainty  associated
with this parameter:

Tablel8. Uncertainties of degradation in the monitoring period

DEGNRHA-
Median 357,768
. :
Upper bound 90% GPercentile 0.95) 415,631
. :
Lower bound 90% GPercentile 0.05) 300,014
. . 0,
Half Width Confidence Interval at 90% (BC / 2) 57.808
Relative margin (D / A) 16%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrjkzulW2GWb?usy

ve link

Document: Archivo_Incertidumbres_Para_MonteCa2l@dmayo2025 actualizado_

Tab: TableReport in Spanish.
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Any comment:

To access the documents and calculations related to this activity, consult the followin

For more information, see the file

G! NOKA @2 ¢LY OSNI AR dzY2onyd2ey actudidadpd 2 y i S/ I NJ
'YR GKS LRAYG YS&K FAE{S yIYSRYOOZ\mgwyal
https://drive.google.com/drive/folders/IW5igLKV7IiER

jcvalYzd _1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_NR

Parameter: Forest Degradation Recovery
Description: Land recovered from forest degradation
The following equations were used to calculate this parameter:
Activity data: Equation 5
Data unit: Hectares per year
Source of data and To generate the information to quantify the recovery of forest degradation, Collect E
description of | was used as a platform for the collection of information for land cover and land use f¢

measurement/calculation
methods and procedures
applied:

years of interest, which allows identifying the permanence and changdsottturred in
these years. To assign each land cover and land use to each of the plots, a method
protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be consttteifallowing link:
To quantify the recovery of forest degradation it is essential to first identify the plot
forest permanence, because this phenomenon occurs within the plots that are consi
as forest. After identifying the plot as a forest permanence, it is ingydrto establish the
category in which the forest is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.

- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir
plot.
After this identification, the next step is to establish the forest carbon stratum, whic
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dhseyear 2016, ano
then establish the amount of carbon that the plot has in a second moment, which ir
case is the year 2020.

To assign this amount of carbon it is necessary to identify the amount of tree elemen
plot has, since this will establish the amount of carbon before the process of f
degradation recovery and the amount of carbon after the recovery of forestadiagion.

For example, a plot has 12 tree elements in a first moment, it is established that it is
a very degraded forest, these 12 trees represent 48% of the plot that is in stratum |
carbon map that has 94 TonC/ha, and that in the plot there wouldlietal of 45.12
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TonC/ha. In a second moment this plot changes from 12 tree elements to 19 tree elen
the plot changes its category to a degraded forest, which represents 68% of the plot's
and with a carbon content of 60.16 TonC/ha, which applying the differdreteeen
moment 1 and moment 2 gives a carbon recoveryldfTonC/ha.

For the reference level, a total of 284 plots were identified and designated as recov
forest degradation since the very degraded forest became a degraded forest, from
degraded forest to primary forest and from degraded forest to primary folesterms of
hectares, a total 0f272,616.68ha were identified throughout the reference level ar
24,604.3%alyear.

Value applied Tablel9. Hectares per year of forest increments through forest restoration.
Category Ha Ha/Year
Forest Land | Highly Degraded to Degraded 3,839.67 346.54
Forest Land | Highly Degraded to Primary 4,799.59 433.18
Forest Land | Degraded to Primary 29,757.45 2,685.69
Forest Land Il Highly Degraded to Degraded 14,398.77 1,299.53
Forest Land Il Highly Degraded to Primary 6,719.43 606.45
Forest Land Il Degraded to Primary 46,076.06 4,158.49
Forest Land Ill Highly Degraded to Degraded 9,599.18 866.35
Forest Land Il Highly Degraded to Primary 10,559.10 952.99
Forest Land Ill Degraded to Primary 49,915.73 4,505.03
Forest Land IV Highly Degraded to Degraded 19,198.36 1,732.70
Forest Land IV Highly Degraded to Primary 11,519.01 1,039.62
Forest Land IV Degraded to Primary 66,234.33 5,977.83
Total 272,616.68 24,604.39

For more information, see the file
! NOKA @2 gLy OSNI A RdzY 6 Nyg202btactudlizap@2 y G S/ | N

'YR (GKS LRAY(H YS&aK FA{S yIYSRY Zwmwwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Ly UKSRapartbwé Sal oo

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, with a 90% confidence interval and an expeigerior.
Uncertainty associated Table20. Restoration uncertainties of degraded areas
with this parameter:
RDEGNRHA-
Median 278,343
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0 :
Upper bound 90% GPercentile 0.95) 328,317
0 .
Lower bound 90% QPercentile 0.05) 226,770
. . o
Half Width Confidence Interval at 90% (BC / 2) 50,774
Relative margin (D / A) 18%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk _CGtA1LIffUdGT8FIrjkzulW2GWb?usp
e_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@dmayo2025 actualizado_
Tab: TableReport in Spanish.

Any comment:

To access the documents and calculations related to this activity, consult the followin

For more information, see the file
G! NOKA @2 gLy OSNI AR dzY ondg2025tattudlizape2 y G S/ | N

'YR (GKS LRAY(H YS&aK FAE{S yIYSRY pp@dpa b
https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_NR

Parameter: Increased Carbon Through Forest Plantations
Description: Increased Carbon Through Forest Plantations
The following equations were used to calculate this parameter:
Activity data: Equation 6
Data unit: Hectares
Source of data and Regarding the information on forest plantations for the reference level, a total of 33 p
description of | corresponding to this activity were identified, of which 20 points correspond to conife|

measurement/calculation
methods and procedures
applied:

plantations and 13 points correspond to broadleaf plantatioFise total hectare per yea
for the reference level was 23,606 hectares. But when it comes to using the |
approach proposed by the World Bank, the total number of plantation815677.29
hectares and2,858.96hectares per year.

Value applied

Table21. Hectares per year of carbon increases through forest plantations.

Category

Ha Ha/Year
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Plantations | conifers 19,198.36 1,732.70
Plantations of Broadleaf Plantations 12,478.93 1,126.26

Total 31,677.29 2,858.96

For more information, see the file
G! NOKA @2 gLy OSNI A R dzV20miga20a5tattudlizapeE2yy G S/ | N

l'YR (GKS LRAY(H YS&K FAE{S yIYSRY Hvgwyal
https://drive.google.com/drive/folders/1W5igLKV7IER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Ly UKSRapartbwé Sal oo

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, with a 90% confidence interval and an expected 10%
Uncertainty  associated Table22. Forest plantation uncertainties
with this parameter:
PLANINRHA-
Median 32,259
0 .
Upper bound 90% GPercentile 0.95) 49,572
0 .
Lower bound 90% GPercentile 0.05) 16,055
1 1 0,
Half Width Confidence Interval at 90% (BC / 2) 16,758
Relative margin (D / A) 52%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrikzulW2GWb?us
ve_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo2025 actualizado_
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
G! NOKA @2 gLy OSNI A R dzY26mMega2025tattudlizapeé?2 v G S/ | N
l'YR (KS LRAY(G YSaK FA{S yIYSRY Hwgwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_NR
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Emission factors

Parameter: Forest carbon conteniGfor)
Description: Forest carbon content of four carbon strata before conversion to-fusast land

Used in equations: 8,9,10,11 and 18,19,20,21.

Data unit: Ton of carbon per hectare

Source of data or The information generated in the carbon strata map of Guatemala was used to est
description of the method| biomass above and below ground for forest information.

for developing the data
including the spatial level| To obtain the carbon content, a study was carried out in which a total of 2,364 forest
of the data (local,| Were analyzed, which was prepared by the National Council of Protected Areas wi
regional, national, | support of GIMBUT. For more details and explanation of how the value wamebttfor
international): the four strata of forest carbon in Guatemala you can consult the report that was n
which is in the following link:

https://drive.google.com/file/d/1zL vIIbThxMOW_QFFZu4E29xBkb6wOfyx/view

To obtain greater clarity on how the forest carbon content in Guatemala was constru
the documents, databases and spatial data have been placed in the section ¢
comments. The criteria for data cleaning started with individual trees, identifyiyyg Gl
data with respect to DBH, height was applied only where trees with inconsistent hg
were identified; however, in the other sources of information it was only used
reference. Plot debugging consisted of missing coordinate information amehsistent
locations".

The most significant pool includes abegmund biomass carbon from trees greater th
10 cm in diameter (Trees greater than 10 cm BBé&te included, because for Guatemg
it is the definition of a tree). measured at 1.3 m (DBH). Lianas and palms welr
considered as part of the aboveground or belowground biomass as part of the em
factors, since there is no information available.

The data of this pool is modeled in the carbon strata map at the national level, whicl
prepared from 2,306 plots of forest inventories, from different projects, which w
systematized, refined, standardized, and analyzed to obtain the value of bidorasach
individual greater than 10 cm DB¥

General allometric equations were applied, differentiating between broadleaf fores
Petén, coniferous forests, broadleaf forests and mangrove forests. In the latter,

speciesspecific equations were used. The factor 0.47 was used to convert bsotog
carbon and the result per hectare was standardized by dividing the result by the plof

9 For Guatemala, the following definition for a tree is used:
Woody plant with a defined stem and crown with secondary growth that, when mature, reaches a minimum height of
5 meters and a minimum diameter of 10 cBamboos and palms are excluded.
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The second pool, which is related to the previous one, includes bgfound biomass
(roots). To estimate belowground biomass, an aboyground biomass ratio equation wg
used for all plots (Mokany, Raison & Prokushkin 268§&xcept for the Mangrove Fores
plots, where an equation was used (Komiyama et al. 2608)

The following (seeerror! Reference source not foundshows the equations used ft
calculate the biomass above and below ground for the Petén, conifers, broadleave
three mangrove species forests, which take into consideration the relationship in fun
of the proportion of aerial biomass for the belegvound biomass. It is important t
mention that all the allometric equations are implemented at the tree level, not at
level of an entire plot.

Additionally, in the "Methodological report for the elaboration of the carbon strata m
in chapter 4.3 and 4.4 Allometric equations for broadleaved and coniferous forests
explained how the allometric equations were applied, depending on the locaif the
plots (page 7).

https://drive.google.com/file/d/1zLvIIbThxMOW _QFFZu4E29xBkb6wOfyx/view

A regional equation is used for the vegetation types of northern Peten (Arreaga) &
applied for all trees in Peten. For the rest of the country, two equations are used thg
assigned by vegetation type (coniferous and broadleaf), and three spgmeffic
equations for mangrove trees (Rhizophora mangle L., Laguncularia racemosa (L.) G
Avicennia germinans (L.)L.).

The equations that appear in table 5 for coniferous and deciduous forests were gene
for these specific forest types. They were not made for tree species.

Table23. Allometric equations used.

Mangrove species Equation Source r2 N Dmax

RhizophoramangleL. 0.178*DBH"2.47 Imbert  and 0.98 17 Unknown
Rollet(1989)a

Laguncularia 0.1023*DBH"2.50 Fromard et al. 097 70 10
racemosgL.)Gaertn.f. (1998)
Avicennia 0.14*DBH"2.4 Fromard et al. 0.97 2545 42.4
germinans(L.) L. (1998)
ConocarpugrectusL %3 0.1023*DBH"2.50 Fromardet al.
(1998)
Types of vegetation by regic Equation Source r2 N Dmax

161 hitps://drive.google.com/file/d/1kM2ZL NOftIHTO4dueljyJx1s4 DuATA4/view?usp=drive_link

162 hitps://drive.google.com/file/d/15PmisvBZefffZb GBZhMvry4y7sp2u/view?usp=drive link

163 Thjs equation is the same as the one used for the Mangrove species "Laguncularia racemosa (L.)".
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Broadleaf vegetation of 107 ¢ Arreaga2002 95 139 130

northern Peten 4.09992+(2.57782*L
OG10(DBH))) *1000
Broadleaf vegetation 0.13647*DBH"2.38351 UVG2018 0.939 100 79.9
Coniferous vegetation 0.15991 * UVG,2018 0.966 80 82

DBH"2.32764

With the biomass data for each individual, the conversion of tons of biomass to cart
made, multiplying by the fraction of 0.47 and the value for one hectare is extrapol
according to the size of each plot. The values are added for each of tle alat results
in a standardized value of tons of carbon per ha in each of them.

Each plot has geographic location data, and these were stratified bioclimatically,
indirect measure of primary productivity, based on the ombrothermal indices gener,
for Guatemala, which were constructed with data obtained from the World Clintadli
page, using the monthly precipitation and temperature averages. This clin
classification has been widely used in Guatemala as a basis for regional planning
the integration of other variables of interest to forest services or biological ervasion
(CONAP, 2015).

The plots with their carbon content were in 6 ombric horizons, and data (the ca
content data of the analyzed plots) distribution tests were carried out for each of th
finding that none presented normality in the data distributions. Therefore, toyoaut the

stratification according to the ombric horizons, a comparison test of k samples (kr
Wallis) was carried out, where statistically differentiated groups were detected as s
below (Sedrror! Reference source not founjl.

Table24. Grouping categories according to climatic regime.

Sample Frequency | Sum of ranks Average Ranges Groups
8a. Hyperhumid Lower 381 560,291 1,471 |A

7b. Wet top 578 684,655 1,185 B
6b. Upper suthumid 172 203,702 1,184 B|C
8b. Hyperhumid superior 43 49,207 1,144 B|C
6a. Lower sulhumid 633 723,660 1,143 B|C
7a. Wet Bottom 556 571,552 1,028 C

As shown below, from the statistical grouping, four strata were determined at t
national level according to the amount of carbon and the zones of ombric horizons
Error! Reference source not found.The groups that are observed in table 8, indicat
those ombric indices that are statistically related to each other. That is why the resu
four groups.
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Table25. Groups in which climatic regimes are classified.

Final

Ombric Horizon Groups
stratum

8a. Hyperhumid Lower A I
7b. Wet top

6b. Upper sukhumid

8b. Hyperhumid superior

o |® ||
O 0|00

6a. Lower suhumid
7a. Wet Bottom

With these data, the values were assigned to those areas whose ombric horizon dig
have enough plots to be represented (e.g., Dry type), leaving the final stratificatior
detailed in Error! Reference source not foundwith which the national coverage is
achieved.

Table26. Strata assigned to horizons with insufficient values

Stratum| Tipos_ombricog Horizontes_ombricos

I 8. Hyperhumid | 8a. Hyperhumid Lower
Il 7. Wet 7b. Wet top

1] 6. Subhumid | 6a. Lower suthumid

6b. Upper sukhumid

8. Hyperhumid | 8b. Hyperhumid superior
v 7. Wet 7a. Wet Bottom

To have more consistent data in the estimation of tons of carbon per hectare and
stratum, descriptive statistics were made for each group and the resulting car
content ranges were compared. Due to the great variability of the data according to
size of the plots and sampling designs, calculations of carbon density were made
the median and the weighted mean was also calculated for the four strata accordin|
the proposal of Thomas and Rennie, 1987, who define that variance is a good estin
of the mean. Due to the variability of sampling designs for different purposes, d
distribution (norrnormal) and plot sizes, the probability density function (PDF) of t
data by plot size and by stratum through goodnesdit tests was identified (Goez
Xutuc, 2017). Once the PDFs have been identified, it performs simulations of the cg
content per hectare, (Figure 6).

Thus, 10,000 simulations were run, truncating distributions according to the minim
and maximum of each data (tC/ha) by plot size and by stratum, respectively. The m¢
was used for the analysis, since these are data that do not present a normalwdistmib
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Figure6. Estimated values for the carbon map.
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Value applied: The final values of forest biomass above and below ground were as follows.

Table27. Carbon values obtained for each stratum.

Strata Median j;?/?:gg gz)c BT
I 107.64 30.393 28%
Il 105.74 51.583 49%
] 87.09 15.781 18%
[\ 83.63 41.303 49%
QA/QC procedureg Review and evaluation of atypical data for its depuration. Due to the variability ir]
applied sources of information, different procedures were carried out in the debugging of

information. For most of the plots, the previously described process was ap{slés
figure 2), with the exception of the inventory base, for which the following steps V
followed. Methodological Document (page 6).

https://drive.google.com/file/d/1zLvIIbThxMOW _QOFFZu4E29xBkb6wOfyx/view

A constraint was made to limit the height of the trees in the equations so that heightg
outside the range would bias the results. Additionally, plots with inadeq
georeferencing were removed from the analysis.

Additional analysis was done to check the accuracy of the map against the plots
project inventories. Since the country also submitted a reference level to the U
Nations Convention on Climate Change, we proceeded to review whether
corresponence of the map's carbon layers was in line with reality. Therefore, |
proceeded to perform an analysis to evaluate the quality of the carbon layers map,

can be found in the folder in this link:

https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVCcYPxK8KNTI/view

Within the process of creating the emission factors, especially the forest carbon cof
it is not clear the quality control process that was used at the time of the sample des
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view

each of the plots in which the information was collected. This is the reason for the NO
in QA/QC. This lack of information is mostly due to the fact that data was only coll
from several sources

Slope correction is a practice that is performed when taking data from forest g
however, it is not certain if all the plots used in the carbon strata map of Guatemala
applied this good practice, which may represent a systematic error. This isrnoot
propagated because there is a risk that this adjustment was not actually implementg

Uncertainty  associated

ith thi : . .
with this parameter Table28. Uncertainty of the carbon strata after applying the Monte Carlo method.

Strata Median j;?/?:gg g/:)c BT
I 107.64 30.393 28%
1 105.74 51.583 49%
] 87.09 15.781 18%
v 83.63 41.303 49%

The values found i&rror! Reference source not foundre the result of the modeling fo
the carbon strata for the calculation of the uncertainty of the emission reduction

Slope correction is a practice that is performed when taking data from forest ¢
however, it is not certain if all the plots used in the carbon strata map of Guatemala
applied this good practice, which may represent a systematic error. This isrmoot
propagated because there is a risk that this adjustment was not actually implemente

Any comment: To access the documents and calculations related to this activity, consult the followin

Methodological report:
https://drive.google.com/file/d/1zLvIIbThxMOW _ QFFZu4E29xBkb6wOfyx/view

Database to build the carbon strata of Guatemala:
https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVCcYPxK8KNTI/view?usp-
ng

Shapefile:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view?usp=
ng
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing

For the National Forest inventory:

https://lwww.sifgua.org.gt/SIFGUAData/PaginasEstadisticas/Recursos
forestales/inventarieforestal.aspx and for the rest of the plots, they are based on
permanent sampling plots and inventory plotsitps://mangomap.com/desarrollo
forestal/maps/103965/parcelapermanentesde-medicin-forestalppmf-

?preview=true#

It is important to mention that for the elaboration of the carbon strata map there was
consolidation methodology that fulfilled this objective, however, the task of comp
information from plots from natural forests was carried out, which is why e¢her
information of different sampling sizes.

Parameter: Non forest carbon conten{Nofor)
Description: NonHforest carbon content after conversion of forest land to Aonest land
Used in the equations: 8,18
Data unit: Tons of carbon/ha
Source of data and In order to have an estimation of the emissions that is closer to reality and to ass
description of | biomass existence value after deforestation, depending on the type of activity th

measurement/calculation
methods and procedures
applied:

carried out, in addition to the data obtained for the country for agroforestygtems, the
general default values were used for land converted to cropland during the year follg
conversion, from the 2006 IPCC Guidelines for Wet Tropical Annual and Perennia
and their associated error range found in IPCC Table 5.9 ( 20@6)allies for these othe
non-forest use categories were used as described below (See

Table29):

Table29. Carbon in biomass after conversion due to deforestation.

Other land uses Ton Range of error Source
Carbon/halye and/or
ar uncertaint
y
Croplands (all 4.7 +75% IPCC 2019
classes not (Volume 4, Table
specified) 5.9, chapter 5
Croplands, annua
croplands)
CroplandsCoffee 2.65 1.35% Alvarado J, Lope:
(intensive) D, Medina B.
Estimated

guantification of
carbon dioxide
fixed by the
coffee
agroecosystem in
Guatemala.
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https://mangomap.com/desarrollo-forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-?preview=true
https://mangomap.com/desarrollo-forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-?preview=true
https://mangomap.com/desarrollo-forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-?preview=true

PROMECAFE
Newsletter. 1999;

7-14
CroplandsAfrican 3.4764 +75% IPCC 2019
Palm (Volume 4, Table

5.3, chapter 5
Croplands, annua
croplands)
Aboveground
biomass onlf®
Croplands 4,308 +75% IPCC 2019
Rubber (Volume 4,Table
5.3Table 5.3,
chapter 5
Croplands, annua
croplands)Above
ground biomass
onlyé7
Other land uses TonCarbon/ha/ Range of error Source
and/or uncertainty
Agroforestry 20.1 1.34% Alvarado J, Lépe
systems (shaded D, Medina B.
coffee) Estimated
quantification of
carbon dioxide
fixed by the
coffee
agroecosystem ir
Guatemala.
PROMECAFE
Newsletter. 1999;
7-14
Grasslands 6.73 +75% IPCQ006(Table
6.4,chapter 6
Grasslands
Settlements 0.00 N/A IPCQR006
Wetlands 0.00 N/A IPCQ006
Other lands 0.00 N/A IPCQ006

Note: Since there are national values, it is suggested to leave this table to have all th
forest carbon content values so that it is easier to replicate the Reference Levels a
Reporting periodesults in the process of rebuilding the estimation of reductions.

Value applied:

184 modified by applying the Mokany equation

185The default assumption is that there is no change in bejomund biomass of perennial trees in agricultural
systems

166 modified by applying the Mokany equation

167The default assumption is that there is no change in bedosund biomass of perennial trees in agricultural systems
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Other land uses Ton

Carbon/halye

ar

Croplands (all 4.7
classes not
specified)

CroplandsCoffee 2.65
(intensive)

CroplandsAfrican 3.47%8
Palm

Croplands 4,300
Rubber

Other land uses TonCarbon/ha/

Agroforestry 20.1
systems (shaded

coffee)

Grasslands 6.73
Settlements 0.00
Wetlands 0.00
Other lands 0.00

Range of error
and/or
uncertaint

+75%

1.35%

+75%

+75%

Range of error
and/or uncertainty

1.34%

+75%

N/A

N/A
N/A

Source

IPCC 201¢
(Volume 4, Table
5.9, chapter 5
Croplands, annua
croplands)

Alvarado J, Lépe
D, Medina B.
Estimated

guantification of
carbon  dioxide
IPCC 201¢
(Volume 4, Table
5.3, chapter 5
Croplands, annua
croplands)

IPCC 201¢
(Volume 4,Table
5.3Table 5.3,

chapter 5
Croplands, annua
Source

Alvarado J, Lépez

Medina B
Estimated

guantification o
carbon dioxid

IPCC 2006 (Table
6.4, chapter 6
Grasslands

IPCQ006

IPCQ006
IPCQ006

188 modified by applying the Mokany equation
189The default assumption is that there is no change in bedomund biomass of perennial trees in agricultural

systems

"Omodified by applying the Mokany equation
1The default assumption is that there is no change in bedosund biomass of perennial trees in agricultural systems
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Note: Since there are national values, it is suggested to leave this table to have all th
forest carbon content values so that it is easier to replicate the Reference Levels a
Reporting periodesults in the process of rebuilding the estimation of reductions.

QA/QC procedures Does not apply because they are default values taken from the IPCC Guidelines.
applied:
Uncertainty  associated
with this parameter: Table30. Uncertainty of carbon content in nefiorest land
Classification| Agriculture | Coffee| Palm| Rubber| Agroforestry | Grasslandg
Median 4.67| 2.65| 2.40| 3.00 23.64 6.72
Mean 470 2.65| 2.40| 3.00 25.21 6.75
Desviation 1.75| 0.53| 0.49 0.19 15.35 2.48
IC upper 7.61| 351| 3.20| 3.32 52.52 10.89
Ic lower 1.78| 1.77| 1.60| 2.68 3.09 2.69
U % 62%| 33%| 33%| 11% 105% 61%
Any comment: To access the documents and calculations related to this activity, consult the followin

Chapter Croplands for Croplands:
https://www.ipcc-
ngqip.iges.or.jp/public/2019rf/pdf/4 Volume4/19R_V4 Ch05_Cropland.pdf

Chapter Croplands for African Palm and Rubber:
https://www.ipcc-
ngqip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4 05 _Ch5_Cropland.pdf

Chapter Grasslands
https://www.ipcc-
ngaip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4 06 _Ch6_Grassland.pdf

Data for intensive coffee and Agroforestry systems (shaded coffee):
https://drive.google.com/file/d/1kXISPxr_iUJOffJITVBT]F2iWihs3tg/view?usp=drive

https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww
usp=drive link&ouid=115188584703966598135&rtpof=true&sd=true

Parameter: Emissions from degradation (CfGdeqg)

Description: Forest degradation occurring within the plots remaining as forest permanence and m
from primary forest to degraded forest, from primary forest to highly degraded forest,
from degraded forest to highly degraded forest is quantified.

Used in equations: 9,19
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch05_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch05_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_06_Ch6_Grassland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_06_Ch6_Grassland.pdf
https://drive.google.com/file/d/1kXI5Pxr_iUJOffJJTfVBTjF2iWihs3tq/view?usp=drive_link
https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true
https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true

Data unit:

Tons of carbon/ha

Source of data o
description of the method
for developing the data,
including the spatial level

To generate the information to quantify forest degradation, Collect Earth was used
platform for the collection of information for land cover and land use for the year
interest, which allows identifying the permanence and changes that occurreleset
years. To assign each land cover and land use to each of the plots, a methodag
protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be consulted at the foliatir

https://drive.google.com/drive/folders/1tEo T1GJPzitSpmoW3nLxhi5entlgBUAo?usp
e_linkTo quantify forest degradation it is essential to first identify the plot as a fo
permanence, because this phenomenon occurs within the plots that are consider
forest. After identifying the plot as a forest permanence, it is important to estalttish
category in which the forest is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.
- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir]
plot.

After this identification, the next step is to establish the forest carbon stratum, whi
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dhseyear 2016, and
then establish the amount of carbon that the plot has in a second moment, which ir
case is the year 2020. To assign this amount of carbon, it is necessary to ident
number of tree elements in the plot, as this will establisk amount of carbon beforeg
degradation and the amount of carbon after degradation.

For example, a plot has 17 tree elements in a first moment, it is established that it is
a degraded forest, these 17 trees represent 68% of the plot that is in stratum |
carbon map that has 94TonC/ha, and that in the plot there would be al tof 60.16
TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elem
the plot changes its category to a very degraded forest, which represents 48% of the
cover and with a carbon content of 45.12 TonC/Ha, which applhiagdifference between
moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degrad
process.

For thereporting period a total of 370 plots were identified and designated as degr
because the primary forest became degraded or very degraded forest, or a degraded
became very degraded forest. These 370 plots equaled a total of 185, 508f64 tha

monitoring period while for the reporting period the total was 46,377.23 halyear.

of the data (local,
regional, national or
international):
Value applied:

Carbon above and below ground
Table31. Criteria used to classify degraded plots.
| % [CategoryCarbon tC/ha
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Element/Coverag Stratum [Stratum |Stratum (Stratum
S e 1 Il ] v
25 100 Primary |94.4 69.0 80.5 74.8
24 96 90.7 66.2 77.2 71.8
23 92 86.9 63.5 74.0 68.8
22 38 83.1 60.7 70.8 65.8
21 84 79.3 57.9 67.6 62.8
20 80 75.5 55.2 64.4 59.8
19 76 Degrade(71.8 52.4 61.1 56.8
18 72 68.0 49.7 57.9 53.8
17 68 64.2 46.9 54.7 50.9
16 64 60.4 44.1 51.5 47.9
15 60 56.7 41.4 48.3 44.9
14 56 529 386  [45.1 41.9
13 52 Very 49.1 35.9 41.8 38.9
12 48 Degradef4s 3 331  [386  [35.9
11 44 41.5 30.4 35.4 32.9
10 40 37.8 27.6 32.2 29.9
9 36 34.0 24.8 29.0 26.9
8 32 30.2 22.1 25.7 23.9

QA/QC procedures
applied

Does not apply because they are default values, taken from the forest carbon conte
emission factors used for deforestation.

The assumption was when Forest degradation occurring within the plots remaini
forest permanence and moving from primary forest to degraded forest, from prin
forest to highly degraded forest, and from degraded forest to highly degraded forg
quantified.

Uncertainty  associated
with this parameter:

Table32. Standard deviation values to be used for modeling degradation values

Carbon Layer | Category Median Standard deviation
Primary 107.64 6.26

Stratum | Degraded 73.19 7.04
Very degraded |47.36 5.16
Primary 105.74 6.33

Stratum | Degraded 71.90 6.45
Very degraded |50.76 5.84
Primary 87.10 3.51

Stratum I Degraded 59.22 6.03
Very degraded |41.81 5.78
Primary 83.63 4.82

Stratum 1V Degraded 56.87 5.78
Very degraded |40.14 491
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These are the values corresponding to the forest carbon content that thesklontecarlo
Model.

Any comment:

To access the documents and calculations related to this activity, consult the followin

Methodological report:
https://drive.google.com/file/d/1zLvIIbThxMOW _QFFZu4E29xBkb6wOfyx/view

Database to build the carbon strata of Guatemala:
https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVcYPxK8KNTI/view?usp4
ng

Shapefile:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view?usp=¢§
ng

Parameter: Removals from forest degradation recovery (CGedgr)

Description: The recovery of forest degradation occurring within the plots that remain as fc
permanence from degraded forest to primary forest, from very degraded forest to prir
forest and from highly degraded forest to degraded forest is quantified.

Used in equations: 10 and 20.
Data unit: Ton of carbon/ha
Source of data or To generate the information to quantify the recovery of forest degradation, Collect E

description of the method
for developing the data,
including the spatial level

of the data (local,
regional, national or
international):

was used as a platform for the collection of information for land cover and land use fq
years of interest, which allows identifying the permanence and changasottturred in
these years. To assign each land cover and land use to each of the plots, a method
protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be constitesifallowing link:

To quantify the recovery of forest degradation it is essential to first identify the plot
forest permanence, because this phenomenon occurs within the plots that are consi
as forest. After identifying the plot as a forest permanence, it is ingodrto establish the
category in which the forest is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.
- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir
plot.

After this identification, the next step is to establish the forest carbon stratum, whi
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dhgeyear 2016, ang
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing

then establish the amount of carbon that the plot has in a second moment, which i
case is the year 2020.

To assign this amount of carbon it is necessary to identify the amount of tree elemen
plot has, since this will establish the amount of carbon before the process of f
degradation recovery and the amount of carbon after the recovery of forestadizgion.

For example, a plot has 12 tree elements in a first moment, it is established that it is
a very degraded forest, these 12 trees represent 48% of the plot that is in stratum |
carbon map that has 94 TonC/ha, and that in the plot there wouldilietal of 45.12
TonC/ha. In a second moment this plot changes from 12 tree elements to 19 tree elen
the plot changes its category to a degraded forest, which represents 68% of the plot's
and with a carbon content of 60.16 TonC/ha, which amglyihe difference betweer
moment 1 and moment 2 gives a carbon recoveryl&f TonC/ha.

For the monitoring period, a total ofl2 plots were identified and designated as recove
of forest degradation since the very degraded forest became a degraded forest (102
and from a degraded forest to a primary forest (249 plots). These 412 plots equaled
of 334,555.06 ha for thenonitoring period while for the reporting period the total weé
83,638.77 halyear.

Value applied: Carbon above and below ground
Table33. Criteria is used to classify degraded plots.

% Carbon tC/ha
Elements Coverags Category| Stratum I| Stratum | Stratum | Stratum
[ i \Y
25 100 | Primary | 944 69.0 80.5 74.8
24 96 90.7 66.2 77.2 71.8
23 92 86.9 63.5 74.0 68.8
22 88 83.1 60.7 70.8 65.8
21 84 79.3 57.9 67.6 62.8
20 80 755 55.2 64.4 59.8
19 76  |Degradeq 718 52.4 61.1 56.8
18 72 68.0 49.7 57.9 53.8
17 68 64.2 46.9 54.7 50.9
16 64 60.4 44.1 515 47.9
15 60 56.7 41.4 48.3 44.9
14 56 52.9 38.6 45.1 41.9
13 52 very | 491 35.9 418 38.9
12 ag~ | Degradeq™ .3 33.1 38.6 35.9
11 44 415 30.4 35.4 32.9
10 40 37.8 27.6 32.2 29.9
9 36 34.0 24.8 29.0 26.9
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| 8 | 32 | | 302 | 221 | 257 | 239 |

QA/QC procedures
applied

Not applicable at the moment, due to the approach used to calculate the data.

The assumption was used when the recovery of forest degradation occurring withi
plots that remain as forest permanence from degraded forest to primary forest, f
degraded forest to primary forest and from very highly degraded forest to degradest f
is quantified.

Uncertainty  associated
with this parameter:

Table34.

Standard

deviation values

to be used to

model forest Category Median Standard deviation

degradation

recovery

valuearbon

Layer
Primary 107.64 6.26

Stratum | Degraded 73.19 7.04
Very degraded |47.36 5.16
Primary 105.74 6.33

Stratum I Degraded 71.90 6.45
Very degraded |50.76 5.84
Primary 87.10 3.51

Stratum I Degraded 59.22 6.03
Very degraded |41.81 5.78
Primary 83.63 4.82

Stratum 1V Degraded 56.87 5.78
Very degraded |40.14 491

These are the values corresponding to the forest carbon content that arise fron
Montecarlo Model.

Any comment:

To access the documents and calculations related to this activity, consult the followin

Methodological report:
https://drive.google.com/file/d/1zLvIIbThxMOW_QFFZu4E29xBkb6wOfyx/view

Database to build the carbon strata of Guatemala:
https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVCcYPxK8KNTI/view?usp3
ng

Shapefile:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view?usp=g
ng
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=sharing

Parameter: Removals due to increased carbon through forest plantatiéds )

Description: Carbon content that is recovered through the implementation of coniferous and broa
plantations.

Data unit: Tonsof carbon per hectare

Source of data or To estimate this data, data from growth curves taken from 28 species of trees in fo

description of the method
for developing the data,
including the spatial level

of the data (local,
regional, national or
international):

plantations in Guatemala were used (INAB 2014). These results come from
FdaSaaySyid 2F al YLt Ay3a dzyada O tPPNRforg
its acronym in SpanishZ ¢ 6KAOK | NS RAA&GNRAROdzG SR
departments of Guatemala, and their location is due to the behavior of the geograph
distribution of the forest plantations established mainly with the PINFOR Fore
Incentive Pogram of the National Forest Institute (INAB) since 1998.

The Average Annual Growth Increments (AAGIs) were obtained by dividing the f
species by type of forest (broadleaf and coniferous), identifying which type of forest €
forest species belongs to. Robust estimates of AAGIs for broadleaf and confteesis
were generated from the Permanent Forest Measurement Plots (PPMF) database
best fitted functions to probability density data (PDD) are normal for broadleaf fore
and gamma for coniferous forests. Monte Carlo simulations were performed aeth
distributions to make more precise estimates and the final vahfethe AAGIs were
calculated Table35 show the AAGiIs for each plantation type in Guatemala.

Table35. AAGI for each type of forest plantation

Capture factor Median
(m3 hal year'l)
AAGI in broadleaf forest 3.43
AAGI in coniferous forest 7.88
¢tKS R20dzySyid OlIfttSR a222R 5SyairiisSa

selection of wood densities. It contains a scientific study of tree densities in trop
F2NBada Ay ! YSNAOIF® ! £ a2 | & adzlJd2 NI
of Ddzt GSYFtl ¢ gFa dzZaSREI gKAOK O2y il Ay
coniferous forest groufDATAFORG 2000, Regeal. 1992).

With the ordered basic density data, an average wood density was obtained for
broadleaf and coniferous forest. To obtain the average wood density for each typ
forest, the species belonging to each tree community were identified and the arithmg
mean was calculate(See Table 56)

Table36. Wood density according to the different types of plantations.

Type of forest Densityg/cm®
Broadleaf Forests 0.58
Coniferous Forests 0.58
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Biomass Expansion Factors (BEFs) are added to these values, which correspond
ratio between aerial biomass and belaywound biomass (AB:BB) and the carbo
fraction (CF), with IPCC default values, as shown belowT@ee37).

Table 37. Expansion factors, beloground aerial biomass ratio and carbon fraction
forest plantations.

BEF AB:Bl CF
Broadleaf Fores' 1.5C 0.2 0.47
Coniferous Fore 1.2C 0.2 0.47

Finally, the carbon per hectare per year data is converted to a:C€weoval or absorption
factor by multiplying it by the IPCC default factor of 44/12. Once all the calculations
been made, the values for plantations in broadleaf forests and plantations in conifé
forests are obtained abk 38

Value applied: Carbon above and below ground
Tabk 38. Values for plantations in broadleaf forests and plantations in coniferous fore

e RF
Classification | RHtC/ha (t CQegha)
Broadleaf Fores 1.76 6.47
Coniferous Fore| 3.24 11.89

QA/QC procedures Not applicable at the moment, due to the approach used to calculate the data.
applied:

The following criteria were used to filter the information on forest plantations:

1 Records of plantation initiation between the years 2001 to 2010.

1 Agroforestry systems and reforestation modality (on the recommendatior
Winrock International's advisors, the quantification of existing areas of

1 Agroforestry Systems within the PINPEP forestry incentive, as these
incentivized areas that are sequestering carbon).

1 The records should contain location polygon not points.

1 Plantation area in hectares for each record.

Based on the criteria described above, the data was cleaned and selected using sc
for geographic data management. For more information, in the any comments sectio
can find the protocol to calculate the IMA.

Uncertainty  associated

with this parameter: Table 39. Uncertainty of carbon contents in lands that are recovered through fo

plantations.
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Classification Broadleaf Forest | Coniferous Forest
Median 37,823 85,258
Average 82,184 101,185
Deviation 22,808,404,571 4,778,004,942
C'f"';)i‘t’ver 3,088 14,698
C'c”:]‘i)tper 414,596 271,351
% 536 148
Any comment: To consult thedata,you can do it through this link:
Database:
https://drive.google.com/drive/folders/1QFuxCTGIG gJXF4JLCOvxUWVugyRr8HX"
ive_link
Document:
https://drive.google.com/file/d/1tS8nziYIzMB
JWCCuUH94vk2p WwPEGc/view?usp=drive link

8.4 Estimated Reference Level

Calculation of the average annual historical emissions over the Reference Period

If applicable,| If applicable,
Annual averagq
L annual averagd annual averagq
of historical S .
. of historic | of historical
emISsIons emissions from removals by sinky Adjustment if
Accreditation derived from . y o ' Reference leve
eriod yeart deforestation Ielfe during il Gl ol (tCQeqyyear)
P durin the degradation Reference Period (tCQedyear)
9 .| during the
Reference Perio .
(tCOeqyear) Reference Perio( (tCQeqyear)
(tCQeqyear)
2020 6,585,053 3,099,806 -2,271,827 7,413,032
2021 6,585,053 3,099,806 -2,271,827 7,413,032
2022 6,585,053 3,099,806 -2,271,827 7,413,032
2023 6,585,053 3,099,806 -2,271,827 7,413,032
2024 6,585,053 3,099,806 -2,271,827 7,413,032

The reference level of the Guatemalan Emission Reduction Program in deforestation, degradation and carbon increases
was calculated using the baseline presented in the ERPD, which ddve8s/ears, from 2006 to 2016. Within the
ERPA agreement, it is estimated that each year there is a net emission of a&@li3d032ons of CQqyear.
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https://drive.google.com/drive/folders/1QFuxCTGlG_qJXF4JLCOvxUWVugyRr8HX?usp=drive_link
https://drive.google.com/drive/folders/1QFuxCTGlG_qJXF4JLCOvxUWVugyRr8HX?usp=drive_link
https://drive.google.com/file/d/1tS8nzi-YIzMB-JWCCuH94vk2p_WwPEGc/view?usp=drive_link
https://drive.google.com/file/d/1tS8nzi-YIzMB-JWCCuH94vk2p_WwPEGc/view?usp=drive_link

The sampling approach was used, with which the activity data were created, and the information generated through
the carbon strata of Guatemala was used to obtain information on above and hplound biomass. A literature
review was also done to obtain t#aon carbon content factors for neforest uses.

8.5 Upward or downward adjustments to the average annual historical emissions over the Reference
Period (if applicable)

Explanation and justification of proposed upward or downward adjustment to the average annual historical
emissions over the Reference Period

No adjustments have been made to the reference period.

Quantification of the proposed upward or downward adjustment to the average annual historical emissions
over the Reference Period

Not applicable.

8.6 Relation between the Reference Level, the development of a FREL/FRL for the UNFCCC and the
O2dzy i NE Q& SEA&AGAY3 2N SYSNAAy3I INBSyK2dza$S 3 &

Guatemala has a reference level in the UNFCCC that has been recently presented in the month of February 2022 and
which maintains coherence and consistency with the FREL that is subject to an ERPA before the FCPF, since the sam
activity data and emissionktesorption factors were used. The difference between the two reference levels is that the
one presented to the UNFCCC is at the national level, so it includes the points of the areas excluded from the ERP under
the ERPA, which are the Candelaria trianglé #re municipalities of 1zabal. The fact that both reference levels have
0SSy OFrtOdzZ I iSR Ay (GKS &alYS gleé& ftt2a NBAYT2NOAYy3I |y

It is also important to mention that the activity data and emission and absorption factors used in these reference levels
are the same as those used for the LULUCF sector in the GHGIs presented in the Third National Communication on
Climate Change. Thidals for the coherence and consistency of national data and processes to be maintained. The
difference between the reference levels and the GHGIs is that the GHGIs include additional activities that are not
considered in the REDD+ framework.

9 APPROACH FOR MEASUREMENT, MONITORING AND REPORTING

9.1 Measurement, monitoring and reporting approach for estimating emissions occurring under the ER
Program within the Accounting Area

>>The MRV system of the forest sector has been built according to the capacities in the country, and based on existing
platforms, studies, data and processesnsideringa diversity of governmental and negovernmental institutions,
including academia, research centers and civil society organizations. In addition, it is based on the current legal
frameworks: Forestry Law (Decree 198), Law of Protected Areas (Decre89), and the Framework Law to Regulate

the Reduction of Vulnerability, the Mandatory Adation to the Effects of Climate Change and Greenhouse Gas
Mitigation (Decree 22013). These laws mandate the different government institutions to collect and process information
according to their scope of action.

144

Official Use Only



The ERPA MRV system is part of this forest sector MRV system. For the implementation of this specific system, it is
considered that it will be coordinated by INAB, as the Executing Unit of the Program, with the support of the Working
Group for the Preparadn of the First ER Report Guatemala andntegrated by technical staff from the GIS units and

the climate change units/departments/ directorates of the institutions of the GCl, as well as by representatives of REDD+
projects. The preparation of this repg was complemented with the support of specialists fromvérsidad del Valle de
Guatemalafor the carbon accounting section.

All the information generated by the different institutions was integrated and systematized by INAB within the
framework of the ERPA of the ER Program under the FCPF. In this sense, INAB has been an integrating unit and
generator of the reports before thECPF. It is in close coordination with MARN, as focal point before the UNFCCC, to
ensure consistency between the information generated in the framework of the ERP and what is reported for other
initiatives and commitments under the United Nations Framew@okvention on Climate Change (UNFCCC), including
GHG inventories for the LULUCF sedtos important to point out that each government institution participating in

the development of data for the preparation of the First Emissions Reduction Monitoring Report provides different
inputs according to their competencies and existing and curirgmits.

Table40. Participating institutions in the elaboration of the First Emissions ReduBtportingReport and the inputs
provided

Institution Inputs

Coordinate ER monitoring report integration

Forest Cover Maps (in collaboration with CONAP).
National Forest Inventory.

List with information and maps/polygons on the areas subject to incentive
PINPEP, PINFOR, and PROBOSQUE.

INAB /Emission Reduction
Program Executing Entity

Data, maps and/or polygons linked to the use of firewood and legal and i
selective logging.

(Coordinator Technical
coordinator, departments of GI9
and Climate change)

Estimation of average annual increments (AAl), and removals due to incr
carbon stocks at the national level, through forest management and reforest
(management of natural forests, plantations, AFSs, forestry incentives
natural regeneration.

Emission factors for degradation and Removal factors for increases in g
stocks.

Participate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

CONAP Llimate Change Unit
and the Geospatial Analysis
Directorate, Center for
Evaluation and Monitoring
(CEMEC) located in Petén

Forest Cover Maps (in collaboration with INAB)

Forest fires data

Participate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

MAGA/ Geographic, Strategic
Information and Risk
Management and Climate
Change Unit

Developancillarydatasuch as vegetation cover and land use maps, for a potg
estimate of carbon in the land uses.
Supportmonitoring report integration.

145

Official Use Only



Institution

Inputs

Reference Level of National Emissions for the Forest Sector and other land

MARN/ Science and Metrics
Department and the Mitigation
Department of the Climate
Change Unit, as well as in the
Environmental Information and
Climate Change Unit.

Staff to standardize and ensure that there is consistency in the data presen
the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the r
level presented to the UNFCCC and the Registry of Projects for the Rem
Reduction of Grenhouse Gas (GHG) Emissions.

Coordinate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

Technical staff

REDD+ Projects

Data from REDD+ projects, polygon activities, etc.

Community monitoring data.

Guatecarbon, Forests for Life
Networks for Local Developmel

Relevant scientific studies and research.

(REDDES)

Complaints linked to drivers of deforestation and forest degradation.

Universidad del Valle de Guatemal

Support on carbon accounting, data processing.

Support on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

Support on ER monitorimgport development.

Support on uncertainty and sensitivignalysis

Regarding the monitoring report, the Working Group for the Preparation of the First ER Report of Guatemala
processes the information and results of the estimates resulting from the analysis of the activity data and emission
factors during the period of thER Prograrandthen, subsequently transfers them to INAB so that it prepares the
report to the FCPF (Figure 7). In turn, INAB transfers them to MARN for the report to the UNFCCC.
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Elaboracién del informe
de monitoreo
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llevar a cabo cada
actividad

A

Y Total personas: 3

Revision reporte de
monitoreo

Técnicos
extemos: 4

Técnicos GCI: 3

6 personas al menos una g =
para lleva a cabo cada 3 personas idealmente para llevar a cabo cada actividad
actividad 1 persona
- .
4 personas
Apoyo en la Apoyo en Ig
capacitacion sistematizacion
de técnicos Spoyoerel de bases de
control de
encargados QAIQC datos
de interpretar 3 personas

Utilizacion de informacién de
monitoreo para reportes de Total personas: 8
inventarios GEl y BUR

2 personas en [0 interno de 3 UVG. 2 personas para llevar a 1 al
3tecnicos contratados por la UVG cabo estas actividades reporte de monitoreo

BID
Apoyo en la contratacién de enlace para
temas de:
Salvaguardas
PDB
Beneficios no carbono 1 persona

Total personas para la fase
operativa: 11

1persona

1 persona

Total personas: 2

Total personas para la fase
elaboracién y revisién: 13

Figure5. Process for the elaboration of the monitoring, validation and reporting report

Line diagrams

The following diagram (Figui® shows the different components of the MRV System of the emission reduction
program under the FCPF, where the main activities related to the generation of activity data, the estimation of
emission/removal factors and the calculation of emissions and resde obtain the emission reductions for the year

of interest are presented. This line diagram is complementedrigyre3, which details those responsible for the
preparation of carbon accounting, safeguards, benefit sharing plan angdadron variables. The line diagram shows
the step by step (seven steps in total) of each of the steps that are needed to have as aheesutiigsion reductions

for the monitoring period.
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For the process of calculating emissions reductions, the line diagram is intended to show the different processes from
the generation of activity data, the allocation of carbon content, obtaining the emission and removal factors to obtain
the emissions andemovals of the reference level and the first monitoring. These processes are in charge of the head
of the Geographic Information Systems unit of INAB with technical support from UVG.

Each step of the line diagram is described below:

1 Step 1SampleBase Area Estimation:
Consists of the use of the collect earth tool which allows us to use therbggiiution images available in the Google
Earth catalog. The tool also has external support to consult Planet, Sentinel and Landsat images, as well as to consult
vegetation inders. The document can be accessed:
https://drive.google.com/drive/folders/IuAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?usp=drive link

I Step 2 Visual interpretation of the CEP form:
In this step the visual interpretation of the 11,354 sample points that are randomly distributed in Guatemala is
performed. The collect earth form allows to establish the coverage and use for the current year, as well as to establish
the coverage of the mvious year. It also assigns whether the plot is a permanence or change in use, in addition to
recording the date of the images used. The database is then exported and transformed from a-separated
format to an Excel file. The form can be accessedugh this link:

Methodological protocol:
https://drive.google.com/drive/folders/IuAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?usp=drive_link

Point grid:
https://drive.google.com/drive/folders/12VcgmE16an7EKVeHXpsZkggtFYS5MhGC

CEPhttps://drive.google.com/drive/folders/11hxjFz5gPGHEbXXBwU9cDOSNQOE5m?usp=drive_link

1 Intermediate step Prepare emission factors:
In this step we proceed to assign to each of the plots in Guatemala, the forest content stratum to the plots this with
the objective of identifying the plots that had a change of use and to know the carbon content prior to deforestation
or degradation.

The carbon layer map can be accessed through this link:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view
(Open with ArcGIS)

The methodological protocol document can be accessed through this link:
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view

Step 3 Area estimation:

For the area estimation, each plot was weighted with the total number of plots in the country, and then the WI weight
was multiplied with the total area of Guatemala to obtain hectares. After this, dynamic tables can be made to know
the areas for each of he REDD+ activities that Guatemala has. The area can be found in the file
Gbwgalffrtdzyd2ap9asOlyl NAR2yT ga/ HAHP YN

The document can be accessed through this link:

https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 4 Allocation of emission factors:
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

To establish the emission factors, forest strata were used to categorize the plot into primary forest, degraded
forest and highly degraded forest based on the number of elements in the plot. Once the stratum is identified, the
carbon content is establishdzhsed on the forest stratum in which it is located and the stratum of the carbon map
in which the plot is located. Additionally, the néorest carbon content is also established in case there is a change
in land use. The carbon calculation is found ituom BQ for the year 2006, column BU for the year 2016 and
column CA for the year 2020. The file to consult this information is called

dbwyal tfFtdzyid2apoasOfyd NR2 YT ga/ HAHP YN

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 5: Calculation of CO2/year per activity

To calculate the CO2 per year for each activity, the excel file called
Gbwwal £t dzyd2ay9 asOfFacihNgoidtpfithg mésh hadiits garbon content calculated.

The excel file can be consulted at the following link:

https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 6 Calculation of emissions/removals:
C2N) GKS OFtOdzZA A2y 2F SyAaaizya yR NBY2@IFta 6S LINRO
2F G(KS SEOSt TAtS adbwyal bt dl gAY KOSPR NAF YA YAy HAKD D
Guatemala monitored were identified. The next step is also to create a dynamic table for the first reporting period of
Guatemala also using the "Malla" tab and accounting the emissions for this megpperiodThese calculations can be
found in the tab"TablaD"

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV?usp=drive link

1 Step 7 Emission reduction calculation:
After the pivot tables are created, a table is created by subtracting the reference level REDD+ activities minus the
REDD+ activities of the first reporting period to obtain the total reductions. These calculations can be found in the
"Table D" tab.

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/1W5igLKV7ig&alYzd 1HnDgkaPYCV?usp=drive_link
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

Process and persons responsible for Estimation of emissions and removals from deforestation, degradation, carbon enhancements from restoration
of degradation and forest plantations

Intermediate step: Sten 3
— iermeca e stEn: Area estimation
Prepare emission factors
Coverage lancl assignment for iniial e
an: final )-elar1[CE Pmm‘m\) puts: nputs:
P o
parcels. Forest carbon strata map of national Area estimation tool
~ Years: 2006-2016-2018-2020 forest plots
Y Estimation of areas by activity:
Assignment of change, tenure based Nayonal :a"'% far coflee pind
an year 1 and year 2 toverage, as well agroforestry systems I
5 av of registat :
(‘:"EP:':' ki count number of plats shitting from forest
o — land (differentiated by forest carbon stratum)
- Collect Earht tool q—%, Non:forest catban;content {IFCOY o the: 1o olher uses (differentated for each end
- Link point grid s rest of the classes iy
vith CE FoF 1o : Responsible:
~Use per 5 o TR Head of the Department of
high-resalution > TeA c b i
e calio ey 120 count the number of plots changing from Geographio infonmedion
i 9 050 “Assignment of the forest carbon stratum ortorest Ianid o conkarois G brostlicaued ystems (INAB) with
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tochicsl £HipBos Mot NG Creation of an integrated database in Systems (INAB) with inital year
excel formal. technical support from UVG
Restoration of degraded areas:
count the number of sites vithin areas
Responsible: remaining as forest land e 30% to 70%
Head of the Department of of tree elements are gained vith respect to
Geographic Information the initial year
Systems (INAB) with
technical support from UVG. J

I

Step 5:
Calculation of CO2lyear per activity

Step 6:
Ci ion of i

[ Emissions and removals estimation ool

Step 4:
Allocation of emission factors

Inputs:
Carbon contents by cover type.
Emissions and removals eslimaton ool
(extension of area tool)

Step 7:
Emission reduction calculation

Inputs:
| Excel spreadsheet with REL and GHG. |

Inputs:
Emissions and removals estimation tool
(area tool extension).

calculations.
Process:

- Sum of all transitions associated with .
deforestatio
elorestaten. Sum CO2 emissions and removalsiyear from all
REDD+ actvies that occurred for the reference,
period.

Process:
Allocation in the tool
Agsigned forest carbon content for each
carbon stratum

Procedure:
Perform sublraction of net emissions for the
feparting period from net emissians for the
reporting period

~ Sum of all the tansitions associated with
degradation

--Sum of all transitions associated with

Non-forest carbon content by degradalion recovery — Sum of al transitions GHG

post-deforestation use

Annual forest carbon sequestration in forest
plantations by plantation type

142 of forest carbon content in degraded

associated with degradation recovery

Sum of all ransitions associated with forest]
plantations -~ Sum of all transitions
associated with forest plantations

Sum CO2 emissions and removalsfyear from all
REDD+ activities that occurred for the reporting

period

Responsible:
Head of the Department of

Geagraphic Information
Systems (INAB) with
technical support from UVG

area and restoralion of degraded areas by
carbon slralum

Result:
Excel spreadsheet with REL and GHG
calculations,

- Sum of all transitions associated with
farest plantations - Sum of all transitions
associated with forest plantations

Responsible:
Head of the Department of

Responsible:
Head of the Department of

-- Divide each sum by the period of time

Geographic Information bewveen the end year and the start year

Systems (INAB) with
technical support from UVG

Geographic Information
Systems (INAB) with
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Responsible:
Head of the Department of

Geagraphic Information
Systems (INAB) with
technical support from UVG

Figure6. Components for calculating the program's emission reductions.

Calculatiorsteps

The RL estimation may be found here, yet a description of the equations is provided below. RL was defined as the net
annual average historical emissioli& Annual emissions or absorptions were estimated for all land transitions by
REDD+ activity, and then adding the results for all selected REDD+ activities for each year.

The REDD+ activities that are included in the reference level for Guatemala are:
1 Emissions from deforestation and forest degradation.

1 Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest
plantations.

Equation:

12The Reference Level has 10 years because 2006 is considered the base year of the land cover status, and from 2007
onwards, emissions occurring from 2007 until 2016, which is considered the final year of the Reference Level, are
reviewed and quantified, sawhen it comes to accounting, it is a total of 10 years.
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Where:
RL = Reference Level
Mg = Emissions from Deforestation
Man: = Emissions from degradation
Nv+wn = Removals from forest degradation recovery
Nyv+w = Removals due to increased carbon through forest plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent f
lands with forest cover loss (Degradatjprand degraded permanent forest lands the
increase their forest cover and establishment of forest plantations (Increases).
FE = Emission factors for deforestation and degradation
FA = absorption factors for carbon increases in forest biomass.

To determine the emissions of the reference level, the first step is to calculate the information from the activity data
and then make the estimate in tons of &€quivalent.

Below you will find the links to the files to estimate the activity data, as well as the emissions and removals of the
reference level.

91 File containing the estimates of emissions and removals for each of the REDD+ activities:
9 File that contains the information of the point grid with its categories of land use:

5.5 Reference level activity data

5.5.1 Activity Data of deforestation

To determine the activity data, a random mesh was used consistit,864plots for the entire country and 10,414
plots for the program area. Each plot has a total of 25 elements and the use is determined by the coverage that
predominates.

Equation 3:

brs+

| R

F ¢
c20l ¢t

Data derived from deforestation

Number of plots that were interpreted as deforestation in the period stud

and that are categorized according to the number of tree elements, and tt

categories are:

w tNAYFNE F2NBady wn G2 wup

w 5S3ANFRSR F2NBady wmn G2 wmop
y

[N N Z
N Z bj)

& w
= Uy ¢
o

w | AIKE& RSINIRSR F2NBady
bgagr¢ =  Total number of parcels found in the program area
T = Surface area of the program expressed in hectares

5.5.2 Activity data for degradation
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Equation 4:

brss
I %5 5. F ¢
az2alf
Where:
I Bag =  Activity data derived from forest degradation
brsg = Number of plots of forest remaining forest wheFeorest degradation occurrin

within the plots remaining as forest permanence and moving from primary fore:
degraded forest, from primary forest to highly degraded forest, and from degre
forest to highly degraded forest is quantified.
biagr¢ =  Total number of parcels found in the program area
T Surface area of the program expressed in hectares

5.5.3 Forest degradation recovery activity data

Equation 5:
bns o
! Rdop — F ¢
ag2altf
Where:
ADec = Activity data derived from recovery from forest degradation
NDec = Number of plots ofThe recovery of forest degradation occurring within the plots tl
remain as forest permanence from degraded forest to primary forest, from very degr.
forest to primary forest and from highly degraded forest to degraded forest is quant
Niotal =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

5.5.4 Increases for forest plantations

Equation 6:
DLy
VERN
Where:
' Byt =  Activity data for reforestation through forest plantations
bk =  Number of plots that goes fromon-forestlands to forest plantations
bi2gr¢ =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

5.5.5 Activity data for forest land maintained as forest land

Equation 7:
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|
¥ bizal t¢
This formula is used to find out if the forest plots have undergone a degradation process or a degradation recovery
process.
Where:
' 5 =  Activity data for forest land maintained as forest land
b = Number of plots that are categorized as forest that remain as forest.
biagr¢ =  Total number of parcels found in the program area
T =  Surface area of the program expressed in hectares

5.6 Reference level emission and removal data

5.6.1 Emissions from Deforestation

Equation 8:
, 1T . -
WAAE #  # @— | BE TYD
i pPC
Where:

Edef = Emissions caused by deforestation (tCO2 per year)

Ajire = Area from activity data that has been converted from forest type j to-favast type i during the
Reference Period, in hectares per year. In this case, Guatemala, the forests have a division b
four carbon strata:

1 Stratum |

1 Stratum Il

1 Stratum Il

1 Stratum IV

Ten types of notforest land are considered:
1 Cropland (C): What are annual crops, African palm, rubber and coffee. What are annual
crops, African palm, rubber and coffee.

1 Agroforestry systems such as shagtewn coffee was separated.

1 Grassland (P);

1 Wetland (A);

1 Settlement (U); and

1 Other lands (O).
Gor = Total forest carbon content of each strata j before conversion/transition, in tons of carbon per ha
Gotor = Totalnon-forestcarbon content of each neforest land use i after conversion, in tons of carbon per

44/12 = Conversion of C to GO

RP = Years consisting of the reference period

The conversions identified for the reference level for Guatemala are the following:

Category Activity
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Primary Forest Land | to Settlements

Primary Forest Land | to Other Land

Primary Forest Land | to Grasslands

Primary Forest Land | to Annual Crops

Primary Forest Land | to Agricultural Lasather
Primary Forest Land | to Agricultural Oilland
Primary Forest Lands | to agroforestry systems
Primary Forest Lands Il to Other Lands

Primary Forest Lands Il to Grasslands

Primary Forest Land Il to Annual Crops

Primary Forest Land Il to Agricultural Laither
Primary Forest Land Il to Agricultural LarBsibber
Primary Forest Lands Il to Agricultural Lapisican Palm
Primary Forest Land Il to agroforestry systems
Primary Forest Land Il a Settlements

Primary Forest land Il to Grasslands

Primary Forest Land Il to Crogsnnuals

Primary Forest Lands Ill to agroforestry systems
Primary Forest Lands IV to Other Lands

Primary Forest Lands IV to Grasslands

Primary Forest Land IV to Annual Crops

Primary Forest Lands IV to Agricultural Lar@isffee
Primary Forest Land IV to Agricultural La@dher
Primary Forest Land IV to Agricultural LarRebber
Primary Forest Lands IV to Agricultural Lasffsican Palm
Primary Forest Lands IV to agroforestry systems
Degraded Forest Land | to Grasslands

Degraded Forest Land | to Agricultural Lai@ther
Degraded Forest Lands | to agroforestry systems
Degraded Forest Lands Il to Grasslands

Degraded Forest Land Il to Annual Crops
Degraded Forest Land Il to agroforestry systems
Degraded Forest land Ill to Grasslands

Degraded Forest Land Ill to Cropgsnnuals

Degraded Forest Lands Ill to agroforestry systems
Degraded Forest Land IV to Settlements

Degraded Forest Lands IV to Grasslands
Degraded Forest Land IV to Annual Crops
Degraded Forest Lands IV to Agricultural Lamfsican Palm
Very degraded| Forest Land | to Annual Crops

Very degraded| Forest Land | to Agricultural LarG@sffee
Very degraded| Forest Lands Il to Grasslands

Very degraded| Forest Land Il to Annual Crops
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Very degraded

Forest Land Il a Settlements

Very degraded

Forest Lands Il to Wetlands and Water Bodies

Very degraded

Forest Lands Il to agroforestry systems

Very degraded

Forest Lands IV to Grasslands

Very degraded

Forest Land IV to Annual Crops

Very degraded

Forest Land IV to Agricultural La@dher

Very degraded

Forest Lands IV to Agricultural Lasfsican Palm

Planting to pastures Il

Planting to pastureslil

Planting to pastures IV

Planting to annual crops IV

Plantation of coffee crops

The following tables show the forest carbon content as well as the content of othefanest land uses. The origin of
each of the values is shown in more detail in Chapter 3 and the respective sections of the report (Annex 4 and 5).

Forest carbon content

Stratum Forest carbon content, Cfor-- (Ton/ha)
Forest | 107.6
Forest I 105.7
Forest IlI 87.1
Forest IV 83.6

Non-forest carbon content

Non forest land Use

Non forest carbon content, Cnofor- (Ton/halyr)

Croplands (all classes not specified) and grassl 4.7
CroplandsCoffee (intensive) 2.65
CroplandsAfrican Palm 3.47
CroplandsRubber 4.30
Non forest land Use TonCarbon/ha/
Agroforestry systems (shaded coffee) 20.1
Grasslands 6.73
Settlements 0
Wetlands 0
Other lands 0
5.6.2  Emissions from degradation
Equation 9:
0000  #A& & A A@;—z | BE TYO

ih
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Where:

Edeg
Ajirp

5.6.3

Equation 10:

Where:

Rrec

AjirpP

Cdeg
Cfor
44/12
RP

5.6.4

Equation 11:

Emissions caused by forest degradation in hectares per year

Activity data area that has undergone a degradation process within the forest cover durin
reference period, in hectares per yeém.the case of Guatemala, the analysis of forest degradation
made for the four strata that Guatemala has.

T Stratum |
T Stratum I
T Stratum 1l
1 Stratum IV

Total forest carbon content of each forest type j before conversion/transition, in tons of carbon pt
Forest carbon content of each degradated forest type |, in tons of carbon per ha.
Conversion of C to GO

Years consisting of the reference period

Removals from forest degradation recovery

. TT . -
0QQQ #AAC # Qp_c I EE TYU
i

Removals obtained from the recovery of forest degradation in hectares per year

Area thathashad a recovery from degradation within the forest cover during the reference perio
hectares per yeainn the case of Guatemala, the analysis of forest recovery degradation was ma
the four strata that Guatemala has.

1 Stratum |
1 Stratum i
1 Stratum Il
1 Stratum IV

Forest carbon content of each degradated forest type j, in tons of carbon per ha.
Total forest carbon content of each forest type j before conversion/transition, in tons of carbon pt
Conversion of C to GO

Years consisting of the reference period

Removals due to increased carbon through forest plantations
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Where:
Rpla = Removals obtained by the establishment of forest plantations in hectares per year
Aijre = Area that has been identified as forest plantation. In the case of Guatemala, two types of plant
are managed:
1 Broadleaf Plantation
1 Conifer plantation
AAl = Average annual increase that was identified for each of the types of forest plantations, in this ca
1 Broadleaf plantations
1 Coniferous plantations
44/12 = Conversion of C to GO
RP = Years consisting of the reference period

Parameters to be monitored

Parameter: Deforestation

Description: Forest land converted to neforest uses
The following equations were used to calculate this parameter:
Activity data: Equation 13

Data unit: Hectares

Value monitored during
this

Monitoring/Reporting
Period:

For deforestation, the land representation categories being used are those accord

the IPCC categories.

Table41. Deforestation within the monitoring period and the reporting period

Category Category Ha Hal/Year
Primary Forest Land | to Settlements - R
Primary Forest Land | to Other Land 959.92 479.96
Primary Forest Land | to Grasslands _ R
Primary Forest Land | to Annual Crops - R
Primary Forest Land | to Agricultural Lar@sffee - -
Primary Forest Land | to Agricultural Lather - -
Primary Forest Land | to Agricultural Oilland - R
Primary Forest Land | to Agricultural Lasdrican Palm - -
Primary Forest Lands | to agroforestry systems - R
Primary Forest Lands Il to Settlements - R
Primary Forest Lands Il to Other Lands - R
Primary Forest Lands Il to Grasslands 3,839.67 1,919.84
Primary Forest Land Il to Annual Crops - R
Primary Forest Land Il to Agricultural Lan@sffee - -
Primary Forest Land Il to Agricultural La@ther - -
Primary Forest Land Il to Agricultural LarBsibber - -

157

Official Use Only



Primary Forest Lands Il to Agricultural Lapsican Palm - -
Primary Forest Land Il to agroforestry systems - -
Primary Forest Land Il a Settlements - -
Primary Forest Land Il to Other Land ; R
Primary Forest land Ill to Grasslands 5,759.51 2.879.75
Primary Forest Land Il to Crogsnnuals 959.92 479.96
Primary Forest land Ill to agricultural larmbffee - -
Primary Forest Land Ill to Agricultural Lar@sbber - R
Forest Lands Ill to Agricultural Lanisican
Primary Palm - -
Primary Forest Lands Ill to agroforestry systems 959.92 479.96
Primary Forest Land IV to Settlements 959.92 479.96
Primary Forest Lands IV to Other Lands 1,919.84 959.92
Primary Forest Lands IV to Grasslands 3,839.67 1,919.84
Primary Forest Land IV to Annual Crops 959.92 479.96
Primary Forest Lands IV to Agricultural Lar@isffee - -
Primary Forest Land IV to Agricultural La@dher - -
Primary Forest Land IV to Agricultural Lar@abber - -
Forest Lands IV to Agricultural Lanfsican
Primary Palm - R
Primary Forest Lands IV to agroforestry systems - -
Degraded Forest Land | to Settlements . R
Degraded Forest Land | to Other Land . R
Degraded Forest Land | to Grasslands 1,919.84 959.92
Degraded Forest Land | to Annual Crops ; R
Degraded Forest Land | to Agricultural LanGsffee - -
Degraded Forest Land | to Agricultural La@ther - -
Degraded Forest Land | to Agricultural Oilland - -
Degraded Forest Land | to Agricultural La#drican Palm - -
Degraded Forest Lands | to agroforestry systems - -
Degraded Forest Lands Il to Settlements - R
Degraded Forest Lands Il to Other Lands _ _
Degraded Forest Lands Il to Grasslands 1,919.84 959.92
Degraded Forest Land Il to Annual Crops . _
Degraded Forest Land Il to Agricultural Lar@sffee - -
Degraded Forest Land Il to Agricultural La@ther - R
Degraded Forest Land Il to Agricultural LarBsibber - R
Degraded Forest Lands Il to Agricultural Lamisican Palm - -
Degraded Forest Land Il to agroforestry systems - -
Degraded Forest Land Ill a Settlements R _
Degraded Forest Land Il to Other Land - R
Degraded Forest land Ill to Grasslands 2,879.75 1,439.88
Degraded Forest Land Il to Crogsnuals . R
Degraded Forest land Ill to agricultural larmbffee - -
Degraded Forest Land Ill to Agricultural Larsbber - -
Forest Lands Ill to Agricultural Lapsican
Degraded Palm - -
Degraded Forest Lands Ill to agroforestry systems - -
Degraded Forest Land IV to Settlements - R
Degraded Forest Lands IV to Other Lands - R
Degraded Forest Lands IV to Grasslands 1,919.84 959.92
Degraded Forest Land IV to Annual Crops R _
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Degraded Forest Lands IV to Agricultural Lar@isffee R _
Degraded Forest Land IV to Agricultural La@dher - -
Degraded Forest Land IV to Agricultural Lar@abber - R
Forest Lands IV to Agricultural Lanfsican
Degraded Palm - -
Degraded Forest Lands IV to agroforestry systems 959.92 479.96
Very degraded Forest Land | to Settlements _ R
Very degraded Forest Land | to Other Land - .
Very degraded Forest Land | to Grasslands R _
Very degraded Forest Land | to Annual Crops - R
Very degraded Forest Land | to Agricultural LanGsffee - -
Very degraded Forest Land | to Agricultural La@ther - R
Very degraded Forest Land | to Agricultural Oilland - -
Very degraded Forest Land | to Agricultural Ladrican Palm - -
Very degraded Forest Lands | to agroforestry systems - _
Very degraded Forest Lands Il to Settlements - _
Very degraded Forest Lands Il to Other Lands R _
Very degraded Forest Lands Il to Wetlands and Water Bodies - -
Very degraded Forest Lands Il to Grasslands . R
Very degraded Forest Land Il to Annual Crops . _
Very degraded Forest Land Il to Agricultural Lar@sffee - -
Very degraded Forest Land Il to Agricultural La@ther - -
Very degraded Forest Land Il to Agricultural Lar@sibber - _
Very degraded Forest Lands Il to Agricultural Lapisican Palm - -
Very degraded Forest Land Il to agroforestry systems - R
Very degraded Forest Land Il a Settlements . R
Very degraded Forest Land Ill to Other Land . R
Very degraded Forest Lands Il to Wetlands and Water Bodies - -
Very degraded Forest land Ill to Grasslands 1,919.84 959.92
Very degraded Forest Land Il to Crogsnnuals - R
Very degraded Forest land IIl to agricultural larmbffee - -
Very degraded Forest land IIl to agricultural larather - -
Very degraded Forest Land Il to Agricultural LarBsbber - -
Forest Lands Ill to Agricultural Lapsican
Very degraded | Palm - R
Very degraded Forest Lands Il to agroforestry systems - -
Very degraded Forest Land IV to Settlements R _
Very degraded Forest Lands IV to Other Lands . R
Very degraded Forest Lands IV to Grasslands . R
Very degraded Forest Lands IV a Wetlands and Water Bodies - -
Very degraded Forest Land IV to Annual Crops . R
Very degraded Forest Lands IV to Agricultural LarCisffee - -
Very degraded Forest Land IV to Agricultural La@dher - R
Very degraded Forest Land IV to Agricultural Lari@abber - -
Forest Lands IV to Agricultural Lasffsican
Very degraded | Palm 959.92 479.96
Very degraded Forest Lands IV to agroforestry systems . -
Total 3263721 | 16,318.60
For monitoring, a total of 3deforestation points were identified, which is equivalent tg
total of 32637.21and an annual deforestation rate of 16,3@8for the reporting period.
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For more information, see the file
G! NOKA@2¢PLYOSNIARdzZYo NBaywt I Ny pa2y dS/ N

'YR (GKS LRAY(d YSaK FA{S yIYSRY Swmwyal
https://drive.google.com/drive/folders/IW5igLKV7IiER

jevalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢lofSayptaypywSLR2NIGE @

Source of data and To generate the deforestation activity data, the Collect Earth platform was used to ¢
description of | information on land cover and use in the years of interest. Guatemala uses the
classification to determine land use in each plot, following a methodologic&bqol that
hierarchizes land use into three levels. This protocol is available at the following link

measurement/calculation
methods and procedureg

applied: Deforestation monitoring covered the state of land cover and use during 2018 and

covering a tweyear period, and was reported for the year 2020. During this time,-h
and mediumresolution images were consulted.

Plots were identified that, between 2018 and 2020, lost all their forest cover or suffe
degradation of more than 70% of their trees. Subsequently, the loss in hectares
calculated, annualizing it to obtain the 2020 data.

After analyzing 11,354 sampling points nationwide, those that showed deforestation
filtered, identifying 35 plots equivalent t82,637.21hectares during the monitoring
period, and16,318.6Chectares annually for the reporting period. In addition, the numt
of trees per plot was counted to classify the forest into:

w tNAYFNE F2NBady wn G2 wp GNBSE LISNI
w 5S3INFrRSR FT2NBady wmn (G2 wmdp GNBESAE LISN]
w | A3FKfeé RSANIRSR F2NBady y (2 wmo GNB

Then, the carbon content was calculated based on the trees present. For example,
with 17 trees represents 68% of the total and, according to the stratum map, in Stra
with 94 TonC/ha, it would have 60.16 TonC/ha. If the plot was converted toudtgral

land with 4.7 TonC/ha, the carbon loss would be 55.46 TonC/ha.

This method allows deforestation to be quantified proportionally, not only accordin
the carbon assigned by the strata map. Finally, the main deforestation changes
grouped

QA/QC procedureg A review of the norogical changes was made and the information corresponding to
applied: land cover that did not match was updated.

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, with a 90% confidence interval and an expetieetor.

Uncertainty  for this Table4?2. Uncertainties for deforestation in the monitoring period

parameter:
DEFPM-HA-

Median 50,403
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o :
Upper bound 90% GPercentile 0.95) 65,211
. .
Lower bound 90% GPercentile 0.05) 37,078
. . 0,
Half Width Confidence Interval at 90% @BC / 2) 14,067
Relative margin (D / A) 8%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LIffUdGT8FIrjkzulW2GWhb?usy

ve link

Document: Archivo_Incertidumbres_Para_MonteCa2l@mayo2025 actualizado_

Tab: TableReport in Spanish.

Any comment:

To access the documents and calculations related to this activity, consult the followin

For more information, see the file

G! NOKA @2 gLy OSNI AR dzV20migz0a5tattudlizapeE2 y G S/ | N

l'YR (GKS LAY

https://drive.google.com/drive/folders/1W5igLKV7IiER

jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

YSakK FAES yIYSRY Huwgwyal

Parameter: Degradation
Description: Degraded forest land
The following equations were used to calculate this parameter:
Activity data: Equation 14
Data unit: Hectares
Value monitored during| Table43. Hectares that have been degraded within the 2@D20 nonitoring period and
this reporting period
Monitoring/Reportin
(0] ' O. g/ p g Category Ha Ha/Year
Period: Forest Land | Primary A Degraded 23,997.95 5,999.49
Forest Land | Primary To Highly Degraded 4,799.59 1,199.90
Forest Land | Degraded to Very Degraded 3,839.67 959.92
Forest Land Il Primary A Degraded 31,677.29 7,919.32
Forest Land Il Primary To Very Degraded 3,839.67 959.92
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https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

Forest Land Il Degraded to Very Degraded 8,639.26 2,159.82
Forest Land Il Primary A Degraded 23,997.95 5,999.49
Forest Land Ill Primary To Very Degraded 3,839.67 959.92
Forest Land Il Degraded to Severely Degraded 11,519.01 2,879.75
Forest Land IV Primary A Degraded 46,076.06 11,519.01
Forest Land IV Primary to Very Degraded 9,599.18 2,399.79
Forest Land IV Degraded to Severely Degraded 8,639.26 2,159.82
Total 180,464.56 45,116.14

For forest degradation, a monitoring period was used corresponding to the state of
cover that persisted throughout 2016 and the state of land cover that persisted fron
year 2020, which covers a period of 4 years and for purposes of reportingithdat the
monitoring report the value corresponding to the year 2020 is taken. During
monitoring period, both high and medium resolution images available were consulte

For forest degradation, a total af80,464.5hectares were counted for the period 201

2020, while for the first reporting period corresponding to the year 2020, the amoult
hectares degraded wag15,116.14halyear.

For more information, see the file
! NOKA @2 gLy OSNI A R dzY20mesaaRs actuailidadpé 2 y S/ | N

l'YR GKS LRAY(H YS&K FA{S yIYSRY Zwwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢kofSayptaypywSL2NIGE @

Source of data and To generate the information to quantify forest degradation, Collect Earth was used
description of | platform for the collection of information for land cover and land use for the year
measurement/calculation| interest, which allows identifying the permanence and changes that occurredeset
methods and procedures years. To assign each land cover and land use to each of the plots, a methodag
applied: protocol was used that hierarchizes land cover and land use based on the
representation classification used by the IPCC, which can be consulted at the folialir|
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?us
ive_link

To quantify forest degradation, it is essential to first identify the plot as a fo
permanence, because this phenomenon occurs within the plots that are consider
forest. After identifying the plot as a forest permanence, it is important to estaltlie
category in which the forest is found, which can be:

- Primary forest: forest that conserves 20 to 25 tree elements within the plot.

- Degraded forest: forest that conserves 14 to 19 tree elements within the plot.

- Very degraded forest: forest that conserves between 8 to 13 tree elements withir
plot.
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After this identification, the next step is to establish the forest carbon stratum, whic
assigned through a map of carbon strata, which are 4 in total. The next step is to es
the amount of carbon that the plot has in a first moment, in this dimeyear 2016, ano
then establish the amount of carbon that the plot has in a second moment, which ir
case is the year 2020. To assign this amount of carbon, it is necessary to ident
number of tree elements in the plot, as this will establisk amount of carbon before
degradation and the amount of carbon after degradation.

For example, a plot has 17 tree elements in a first moment, it is established that it is
a degraded forest, these 17 trees represent 68% of the plot that is in stratum | g
carbon map that has 94TonC/ha, and that in the plot there would be al tot 60.16
TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elen
the plot changes its category to a very degraded forest, which represents 48% of the
cover and with a carbon content of 45.12 TonC/Ha, which applhiegifference between
moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degrad
process.

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, with a 90% confidence interval and an expected 5%

Uncertainty  for this Table44. Uncertainties of degradation in the monitoring period
parameter:

DEGPM-HA-

187,32
2

228,34
6

147,86
6

Median

Upper bound 90% GPercentile 0.95)

Lower bound 90% GPercentile 0.05)

Half Width Confidence Interval at 90% (BC / 2) 40.240

Relative margin (D / A) 21%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LJIffUdGT8FIrikzulW2GWb?usy
ve_link

Document: Archivo_Incertidumbres_Para_MonteCa2ldmayo2025 actualizado__
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
! NOKA @2 Ly OSNI A R dzY20musaz0abtattudlizapeé2 vy G S/ | N
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Tab: Cuadros_Informe_PM

Parameter: Forest Degradation Recovery

Description: Land recovered from forest degradation
The following equations were used to calculate this parameter:
Activity data: Equation 15

Data unit: Hectares

Value monitored during| Table45. Hectares of forest increments through forest restoration for the monitoring
this reporting period.

Monitoring/Reporting Category Ha Ha/Year
Period: Forest Land | Highly Degraded to Degraded| 5,759.51 | 1,439.88
Forest Land | Highly Degraded to Primary 9,599.18 2,399.79

Forest Land | Degraded to Primary 23,997.95 5,999.49

Forest Land Il Highly Degraded to Degraded, 19,198.36 4,799.59
Forest Land Il Highly Degraded to Primary | 12,478.93 3,119.73
Forest Land Il Degraded to Primary 71,993.84 | 17,998.46
Forest Land Ill Highly Degraded to Degradeqg 30,717.37 7,679.34
Forest Land Il Highly Degraded to Primary | 14,398.77 3,599.69
Forest Land Ill Degraded to Primary 48,955.81 | 12,238.95
Forest Land IV Highly Degraded to Degradeq 43,196.30 | 10,799.08
Forest Land IV Highly Degraded to Primary | 21,118.19 5,279.55
Forest Land IV Degraded to Primary 90,232.28 | 22,558.07
Total 391,646.50| 97,911.62

For forest degradation recovery, a monitoring period was used corresponding to the
of land cover that persisted throughout 2016 and the state of land cover that pers
from the year 2020, which covers a period of 4 years and for purposes of irggpdhie
data for the monitoring report the value corresponding to the year 2020 is taken. D
this monitoring period, both high and medium resolution images available were consl

For the recovery of degradation, a total &91,646.50hectareswere accounted for the

period 20162020, while for the first reporting corresponding to the year 2020, the num
of hectares recovered wa87,911.62halyear.

For more information, see the file
! NOKA @2 gLy OSNI A R dzY20mesaZ02btactudlizape2 y G S/ | N

l'YR (GKS LRAY(H YS&aK FA{S yIYSRY Zwmwwyal
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2AGKAY GKS GFo ac¢hofSawtaypwsSLi2 NI é o

Source of data and To generate the information to quantify the recovery of forest degradation, Collect E
description of | was used as a platform for collecting information on land cover and use for the ye
measurement/calculation | interest, which allows identifying the permanence and changes that occurrdtieise
methods and procedures years. To assign each land cover and use to each of the plots, a methodological p
applied: was used that hierarchizes the land cover and use based on the land represen
classification used by the IPCC, which can be consulted at the followkng lin

To quantify the recovery of forest degradation, it is essential to first identify the plot
forest permanence, because this phenomenon occurs within the plots that are consi
forest. After identifying the plot as a forest permanence, it is impadrtanestablish the
category in which the forest is located, which can be:

w tNAYFNE F2NBady F2NBad GKFd O2yasSND
w 583INIRSR F2NBady F2NBadG GKIG O2yaSN]
w | AFKfe& RSAINIRSR F2NBady F2NBad GKIFQ
plot.

After this identification, the next step is to establish the forest carbon stratum, whig
assigned through a carbon stratum map, of which there are 4 in total. The next stey
establish the amount of carbon that the plot has at a first moment is tidse the yea
2016 and then to establish the amount of carbon that the plot has at a second mor
which in this case is the year 2020.

To assign this amount of carbon, it is necessary to identify the amount of tree elen
that the plot has, since with this we will establish the amount of carbon that there is be
the process of recovery of forest degradation and the amount of carlfften the recovery
of forest degradation.

For example, a plot has 12 tree elements at first, it is established that it is within g
degraded forest, these 12 trees represent 48% of the plot that is in stratum | of the ¢z
map that has 94 TonC/ha, and that in the plot there would be a wfitd5.12 TonC/ha. Ir
a second moment this plot goes from 12 tree elements to 19 tree elements, the
changes category, to a degraded forest, which represents 68% of the coverage of tf
and with a carbon content of 60.16 TonC/Ha, which applyingdifference between
moment 1 and moment 2 gives a carbon recoveryl&f TonC/ha.

For the reporting period, a total of 351 plots were identified that were designated as f
degradation recovery, since the highly degraded forest became a degraded forest, f
highly degraded forest to a primary forest, and from a degraded forestgomary forest.
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the

applied: deforestation points was used, with a 90% confidence interval and an expected 10%
Uncertainty for this Table46. Restoration uncertainties of degraded areas
parameter:
RDEEPM-HA-
Median 394,761
. .
Upper bound 90% (Percentile 0.95) 456,693
. ,
Lower bound 90% GPercentile 0.05) 333.728
q . 0,
Half Width Confidence Interval at 90% (BC / 2) 61,483
Relative margin (D / A) 16%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1L JffUdGT8FIrjkzulW2GWb?usy
e_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@dmayo2025 actualizado__
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
G! NOKA @2 gLy OSNI A R dzV20meg20a5tattudlzape2 y G S/ | N

'YR (GKS LRAY(H YSaK FAE{S yIYSRY Zwmwwyal

https://drive.google.com/drive/folders/1W5igLKV7Ii€ER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

Parameter: Increased Carbon Through Forest Plantations

Description: Increased Carbon Through Forest Plantations
The following equations were used to calculate this parameter:

Activity data: Equationd

Data unit: Hectares
Value monitored during Table47. Hectares per year of carbon increases through forest plantations.
this

| Category [Ha [Ha/Year |
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https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

Monitoring/Reporting
Period:

Plantations | conifers 959.92 959.92

Plantations of Broadleaf Plantations -

For forest plantations, a total 0859.92hectareswere counted for the period 2018020,
and for the year of the firstaporting, the total number of hectares that were recovere
through carbon enhancements through forest plantations v@&9.92ha/year.

For more information, see the file
! NOKA @2 gLy OSNI A R dzVomégaosattudlzapeE2 y G S/ | N

'YR (GKS LRAY(H YS&K FAE{S yIYSRY Zwmwwyal

https://drive.google.com/drive/folders/1W5igLKV7IiER
jcvalYzd 1HnDgkaPYCV?usp=drive link

2AGKAY GKS GFo ac¢lofSayptaypywSLR2NIGE @

Source of data and
description of
measurement/calculation
methods and procedureg
applied:

To generate the activity data for this parameter, Collect Earth was used as a platfo
the collection of land use information for the years of interest, which allows us to ide
the permanence and changes that occurred in these years. For thefidatitin of these
land uses, Guatemala uses the IPCC classification to establish the land use of the
being observed. To use the Collect Earth form, Guatemala has a methodological p
for its use, which can be consulted at the following link:

https://drive.google.com/drive/folders/IuAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?ug
ive_link

For the case of forest plantations, a monitoring period covering the state of land cove
persisted during 2018 and the state of land cover that persisted during 2020 was
which covers a period of two years and for reporting purposes the yeaegmonding to
2020 was also used. During this monitoring period, both high and medium reso
images were consult.

The total number of interpreters who carried out the analysis of the images were t
specialists: Ulises Armas, Claudia Saput and Melany Ramirez.

Regarding the information on forest plantations, only one plot corresponding
coniferous plantations was identified. To obtain the data per hectare, the equation fol
in section 3.1.4 was used.

Activity data and Calculation of hectares and emissions/absorptions
https://drive.google.com/drive/folders/IW5igLKV7IER
jcvalYzd 1HnDgkaPYCV?usp=drive link

QA/QC procedures For quality control, the criterion of using 5% of the sample corresponding to the
applied: deforestation points was used, with a 90% confidence interval and an expected 10%
Uncertainty  for this Table48. Forest plantation uncertainties

parameter:

PLANTPM-HA-
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

Median 1,709
0 :

Upper bound 90% CPercentile 0.95) 4.365

Lower bound 90% GPercentile 0.05) 182

Half Width Confidence Interval at 90% (BC / 2) 2091

Relative margin (D / A) 122%

The uncertainty values of the activity data can be found at the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1L JffUdGT8FIrjkzulW2GWb?usy
e_link

Document: Archivo_Incertidumbres_Para_MonteCa2l@dmayo2025 actualizado_
Tab: TableReport in Spanish.

Any comment: To access the documents and calculations related to this activity, consult the followin

For more information, see the file
G! NOKA @2 gLy OSNI AR dzV26nmege2025tattudlizape?2 y G S/ | N

'YR (GKS LRAY(H YS&aK FAE{S yIYSRY Zwmwwyal

https://drive.google.com/drive/folders/1W5igLKV7Ii€ER
jcvalYzd 1HnDgkaPYCV?usp=drive link

Tab: Cuadros_Informe_PM

9.2 Organizational structure for measurement, monitoring and reporting
1 Organizational structure

The MRV system of the forest sector has been built according to the capacities in the country to respond to the UNFCCC
from the international point of view, and at the national level based on existing platforms, studies, data and processes,
taking into acount a diversity of governmental and ngovernmental institutions, including academia, research centers

and civil society organizations. In addition, it is based on the current legal frameworks: Forestry Law (De®&&e 101

Law of Protected Areas (Decré89), and the Framework Law to Regulate the Reduction of Vulnerability, the Mandatory
Adaptation to the Effects of Climate Change and Greenhouse Gas Mitigation (D&0#8)7These laws mandate the
different government institutions to collect and praasinformation according to their scope of action.

The MRV system for the Emission Reduction Program has been implemented through coordination by INAB, as the
Executing Unit of the Program, with the support of technical staff from the GIS units and the climate change
units/departments/ directorates of thenstitutions that make up CONAP, INAB, MARN and MAGA, as well as
representatives of the Guatecarbon, Forests for Life and Local Networks (REDDES) REDD+ projects. The preparation ¢
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https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link

this report was complemented with the support of specialists fromversidad del Valle de Guatemafdfor carbon
accounting.

All the information generated by the different institutions was integrated and systematized by INAB within the
framework of the ERPA of the ER Program under the FCPF. In this sense, INAB has been an integrating unit and generatc
of the reports before the=CPF. It is in close coordination with MARN, as focal point before the UNFCCC, to ensure
consistency between the information generated in the framework of the ERP and what is reported for other initiatives
and commitments under the United Nations Framew@knvention on Climate Change (UNFCCC), including GHG
inventories for the LULUCF sector.

It is important to point out that each government institution of the Interinstitutional Coordination Group'G@aithe
preparation of the First Emissions Reduction Monitoring Report has provided different inputs according to their
competencies. A brief description of them is madd @&ble49 below.

Table49. Participating institutions in the elaboration of the First Emissions Reduction Monitoring Report and the inputs
provided

Institution Inputs

Coordinate ER monitoring report integration

Forest Cover Maps (in collaboration with CONAP).

National Forest Inventory.
List with information and maps/polygons on the areas subject to incentive
PINPEP, PINFOR, and PROBOSQUE.

INAB /Emission Reduction | Data, maps and/or polygons linked to the use of firewood and legal and i
Program Executing Entity | selective logging.

(Coordinator Technical Estimation of average annual increments (AAl), and removals due to incr
coordinator, departments of GI§ carbon stocks at the national level, through forest management and reforest
and Climate change) (management of natural forests, plantations, AFSs, forestry incentives

natural regeneration.

Emission factors for degradation and Removal factors for increases in g
stocks.

Participate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

CONAP Llimate Change Unit
and the Geospatial Analysis
Directorate, Center for
Evaluation and Monitoring
(CEMEC) located in Petén.

Forest Cover Maps (in collaboration with INAB)

Forest fires data

Participate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.?

173 Second monitoring report will be supported by UVG and a capacity building process will take place during 2023 for
INAB to be full responsible of implementing the third MR with support from other institutions.
174 GCl is the institutional governance body for REDD+ implementation in Guatemala.
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MAGA/ Geographic, Strategic
Information and Risk
Management and Climate
Change Unit.

Developancillarydatasuch as vegetation cover and land use maps, for a potg
estimate of carbon in the land uses.
Supportmonitoring report integration.

Reference Level of National Emissions for the Forest Sector and other land

MARN/ Science and Metrics
Department and the Mitigation
Department of the Climate
Change Unit, as well as in the

Staff to standardize and ensure that there is consistency in the data presen
the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the r
level presented to the UNFCCC and the Registry of Projects for the Rem

Reduction of Grenhouse Gas (GHG) Emissions.
Coordinate on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

Environmental Information and
Climate Change Unit.

Technical staff

Data from REDD+ projects, polygon activities, etc.

REDD+ Projects - —
Community monitoring data.

Guatecarbon, Forests for Life,
Networks for Local Developmer
(REDDES)

Relevant scientific studies and research.

Complaints linked to drivers of deforestation and forest degradation.

Support on carbon accounting, daaiocessing

Support on visual interpretation of sample units of the national grid
generating LULUC Activity Data.

Support on ER monitorimgport development.

Support on uncertainty and sensitivignalysis

Universidad del Valle de Guatemal

91 Differences with the original monitoring plan versus the current monitoring plan
The original monitoring plan of the ERP was based on the fact that the data collection, calculation and analysis was to
be carried out by GIMBUT, as one of its functions or activities was to support initiatives within the REDD+ framework.
As the agreemerif75expired in 2020, the firgeportingwas initiated in mie2021, a year in which the agreement was
no longer in force. To mitigate this gap left by GIMBWH& jnter-institutional coordination group in conjunction with
the international cooperation through the World Bank, FAO and IDB have supported the Executing Unit to have
sustainability for the collection of information for the first and secorgorting. It is also important that during the
year 2024, the Executing Unit was able to hire more staff to support everything related to the MR\poddghem

1 Selection and management of GHG related data and information

Data selection and management was done to maintain consistency with the FREL included in #& &RPEith the
national FREL presented to UNFECThis process was done by the GCI taking into consideration to use the best data
available at the moment of generating the report which may also be available with the quality and in time to generate
future reports. For the measurement and monitoring ofigity data it is based on statistical sampling geo referencing

175 https://drive.google.com/file/d/1wixSDUdtmV1AWBO0srcqT9eJiKzhuEYx9/view?usp=drive_link
176

https://www.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%20

30%2008-%202019%20ENGb.pdf
U7 https://redd.unfcce.int/files/niveles_referencia_emisiones_forestales_guatemala_070222.pdf
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https://drive.google.com/file/d/1wjxSDUdtmV1AWB0srcqT9eJiKzhuEYx9/view?usp=drive_link
https://www.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%2030%20-08-%202019%20ENGb.pdf
https://www.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%2030%20-08-%202019%20ENGb.pdf

of the territory using high and medium resolution sensors for the monitoring of forest cover, land use and land use
change (LULUCF).

This approach is done by visual interpretation of samples, is easy to update for each monitoring period. Emission
Factors are based on carbon strata &vhich has been developed with the systematization and analysis of the best
national data on carbon in the aerial and underground biomass of forests, from forest inventories in the country with
different purposes and the first cycle of the National Fotasentory of Guatemala, with the application of allometric
models suitable for the country and its relationship with its bioclimatic variables.

The absorption factors (FA) are those estimated for the increase in carbon stocks by the annual growth of forest masses.
They are obtained from the parcel system permanent sampling (PPM) established in the forestry incentive programs,
with growth models aplied to different species (pine and broadleaf).

1 Processes for collecting, processing, consolidating and reporting GHG data and information.

The process of MRV in the ERP is implemented following the IPCC general equation of using Emission and Absorption
Factors (related to forest inventory data) combined with Activity Data (related to remote sensing data) to estimate
emissions and absorption® general approach of MRin Guatemala is summarized fRigurel.

178 hitps://drive.google.com/file/d/1zLvIIbThxMOW QFFZu4E29xBkb6wOfyx/view
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Figure7. Generdapproach for MRV for REDD+ in Guatemala ERP

9 Activity Data (AD)

For the collection of activity data under the ERPA, the land use categories of the Intergovernmental Panel on Climate
Change (IPCC) were used for the assignment of land cover for each of the plots.

Activity data formonitoring emission reductions in deforestation, degradation and carbon stock increases were
monitored under the ERPA, reported using data generated using a Sample/Baaedtimation through the use of a

visually interpreted grid of sampling points developed with the Collect Earth platfdamd using images available in

high resolution (Digital globe, Planet, Aster, Sentinel, etc.), as well as medium resolution Landsat images (Table 2). This
grid represents a geteferenced statistical sampling of the territory and corresponds to a compgherapproach to
multi-temporal monitoring of forests and other land uses, which provides, during the ERP period, a specific and
geographicallyexplicit analysis of the changes in the surfaces due to processes of deforestation, degradation and stock

179 hitps://openforis.org/tools/collectearth/
Access to the Guatemalan information collection form:
https://drive.google.com/drive/folders/11hxjFz5gP GHEbXXBwU9cDOSNQOE5m?usp=drive_link
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increases. Its use ensures consistency with the Forest Reference Emission Level (FREL). Currently, the grid activity dat:
is generated every two years and the monitoring sample is 10,414 points, corresponding to the subnational area of the
FCPF program.

These new activity data generated with the Collect Earth Desktop tool will be used to generate the next GHG
Greenhouse Gas Inventories that will be contained within the Biennial Reports and the new National Communications
that will be generated in the fute, the previous four GHG Inventories GHG Greenhouse Gases that have been

generated in Guatemala were prepared with methodologies other than sampling.

The grid is part of a comprehensive monitoring system for forests and other land uses, since it is complemented with
the maps generated every five years to improve the cartographic model and increase its thematic accuracy and change

detection (reduces unctainty) to provide national statistics and international repgdse Table50 and Table51.

Table50. Main activity data inputs of the MRV System for deforestation, degradation and increases

Inputs Type of Informatior Scale/Resolution/Sam Frequency Source/Protocols
plina Unit
Point sampling Geodatabase withk National grid of 3.1 > Multi-temporal GIMBUT2018
grid for forest variables of forest 3.1 km for visual evaluation of coverage
monitoring cover and land use¢ interpretation in and change of use ever
dynamics medium and high 2 years
resolution images

(11,354 sampling
points) for the entire
country, regarding the
FCPF program area, tf
total points correspond
to a total of 10,414.

RS images Collection of remote Median: 30 m Period of 15 days GoogleEarth, Engine
sensing images (Landsatb5,7and8) Monthly, Annual and Bing Maps with
(Digital Glob, High:1.24mto5m the use of theCollect
Airbus, INEG, (Spot, WorldView, Earth platform(FAO,
AfriGISCNES) Rapid eye, Quick Bird, 2015)

Sentinel,etc.)

The orthophotos of High resolution: 0.2 Only one year http://ide.segeplan.g
Guatemala. meters. corresponding to the ob.gt/cgt
months of October, bin/mapserv.exe?ma
November and p=/ot_web/ot_overv
December 2006. iew_1.map&SERVIC
=WMS&

1 Emission/Absorption Factors (EF/AF)
Regarding emission factors, the same ones used in the FREL were used. These are based on the carbon strata map
which presents the best national data on biomass carbon in forests, as a result of a systematization and analysis of
forest inventories for difrent purposes, allometric models and bioclimatic variables, combined with national and
default (IPCC) values on then-forest strata.
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The absorption factors used for the MRV are the same ones used for the increases in carbon stocks that come from
permanent sites in forest plantations of forestry incentive programs (INAB) with growth models for different species
and that are used for thestimation of emissions in areas where a change from other lands to forest lands due to a
plantation is detected. The main inputs for the emission and absorption factors of the MRV system and their
characteristics are described Trable3.

Table51. Main inputs of emission and absorption factors of the MRV System for deforestation, degradation and increases

Inputs

Type of Information

Scale/Resolution/Samp
ing Unit

Source/Protocols

absorption factors

Raster and Vectq GIMBUT, 2017; G&mg
Carbon Strata Map Geodatabases L ha Xutuc 2017.
Emission Ii\i[}lbon Sggsny i? Databases an Districts of cro
Factors ) . estimation process i H ANACAFE 1998, Cast
agriculture, livestocl L producers and
the Quantification of 2006
use and agroforestr . ._| agroforestry systems
carbon. Specific studie
systems
Non-forest  carbon . National/ By type of
Default emission factor| . I . .y yp IPCC, 2006; IPCC, 2019
contents climatic region
Plots in forest .
Permanent plots Databases . INAB, 2012. Samudio 201
plantations
Absorptio
n Factors Average annug National (fores! INAB, 2012.
Growth models increments ang

plantations)

Samudio 2017.

It is important to mention that the carbon strata map has the limitation of not being dynamic and depending on
the availability of updating new forest measurement plots or remeasurements of the analyzed plots, which makes
its longterm use very complex. Ehefore, it is important to make a substantial improvement in the MRV for
emission and removal factors in the medium téffhFor this, a National Forest Inventory for multiple purposes

has already been launched, where a network of 715 sites has been established where variables related to the
carbon content of biomass above ground, below ground and of dead organic matteravdésign of three
secondary sampling units will be collected.

Regarding the monitoring report, the Working Group for the Preparation of the First ER Report of Guatemala
processes the information and results of the estimates resulting from the analysis of the activity data and emission

180 Not to be implemented during the ERP period.
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factors during the period of the ER Prograndthen, subsequently transfers them to INAB so that it prepares the
report to the FCPF (Figure 2). In turn, INAB transfers them to MARN for the report to the UNFCCC.

Role of users, beneficiaries and communities in forest monitoring system

Forest community monitoring in the country during the year 2020 due to CQ¥Has been constituted from the local
perspective in the primary source of information on the state of the forest, the natural resources associated with the
ecosystem and the s@ and economic conditions of the communities directly and indirectly linked to the use and
exploitation of these resources.

The Government of Guatemala has worked on the construction of a computer tool that is part of an early warning
system for the prevention and control of deforestation and forest degradation. This tool was developed in the MRV of
the National Climate Chan@@ystem of InformationSNICC, for its acronym in Spapeid also in a mobile application

for smartphones aimed at providing information in the field to different users with and without Internet access. The
development of this tool also seeks to suppdretoperationalization of this system through the participation of local
I320SNYYSyGa dzy RSNJ GKS 2L SN GA2y It aOKSYS 2F O2YYdzyAade
information is available at the following linkttps://snicc.marn.gob.gt/MRV/SNMF

The community forest monitoring system contributes to the monitoring of social and environmental safeguards and
the implementation of actions developed locally in the program. However, it does not participate in the monitoring of
carbon variables. Below & brief description of the role of community monitoring in 2020 in the different REDD+
Projects:

1. Guatecarbon Through a community monitoring network made up of commissions for the control and protection of
forest fires and a scientific commission on biodiversity, they have carried out monitoring of environmental and social
issues in 11 communities of the Maya&ihere Reserve, with a scope of at least 6,000 direct beneficiaries of the ERP.

2. Forests for LifeThrough local workshops through community monitoring in the Sierra Lacandén Park, where the
environmental and social issues of the ERP have been monitored, in at least three local communities and 120 direct
beneficiaries of the program.

3. Local Networks for Development (REDDESjtions were implemented to support the reduction of deforestation,
degradation and increase of forest cover in 12 municipalities of the departments of Alta Verapaz, Quiché and
Huehuetenango, to ensure the environmental goods and services that forestilprimvindigenous communities and

local organizations. These monitoring actions were carried out in at least 31 communities.

Community monitoring in the program is a process that is constantly being improved, since the participation of the
local community has not yet been fully achieved. This is something that the government will work on in conjunction
with the REDD+ Projectsp tensure that all activities are standardized and documented for the beneficiary
communities. The Guatemalan MRV System will continue with the dynamic of empowering communities to gradually
measure, monitor and report carbon stocks and, at the same titmat, these activities contribute to local livelihoods

and the conservation of forest biodiversity.

9.3 Relation and consistency with the National Forest Monitoring System

The MRV system for the carbon and emissions components in the LULUCF sector is part of the National
Information System for GHG Emissions, Multiple Benefits, Other Impacts, Management and REDD+ Safeguards
(SIREDD;#which represents the institutional proposal within the framework of the National REDD+ Strategy for
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Guatemala (202@2050). SIREDD+, in turn, is part of the National GHG Inventory S$e@iJ{ which is part of
the SNICCSee Figuré0).

The SNICC aims to collect, systematize, analyze and present all the information related to climate change at the
national level, including: Climate science, vulnerability, loss and damage; adaptation to climate change; GHG
emissions and removals; and, rgation measures. This information may be used for sectoral and territorial

LI I yyAy3d LINRPOS&daSazr Y2yAG2NAYy3I FyR NBLRNIAYy3I 2F (KS
formulation of public policies and application instruments on climdtange. Therefore, the SNICC represents

the set of data and information generated and analyzed, the necessary governance for the generation, analysis
and reporting of this information and the virtual platforms that display it and make it public for therelff

users (Draft 11BAR022)

lff GKS O2dzyiNEQa OfAYIF(GS OKFy3aS Y2yAG2NRYy3I aeadsSva
quality of the information can be ensured. Since monitoring related to REDD+ is part of this structure, consistency

A

is ensured both withthecountga [ ! [ ! / C &aSO02N) Y2y Ail2NAy3d aeaidisSy |yR
monitoring scheme, including the Registry of Projects for the Removal or Reduction of Greenhouse Gas (GHG)
Emissions (FigurkQ).

CNCC /MARN CMNUCC

National reports ’ International reports

Processed data

v ¥

v
Mitigation Project
Sectoral MER NDC registration
]
Adaptation NDC Reference level of
_ forest emissions and Safeguards

removals

information system

Raw data —

Figure8. Operation and subsystems of the SNICC
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12 UNCERTAINTIES OF THE CALCULATION OF EMISSION REDUCTIONS

12.1 Identification and assessment of sources of uncertainty
Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
Activity Data
Measurement YES YES In the case of Guatemala, according| High Yes No

the sampling carried out for the
generation of activity data, there may j
sources of error associated with th
quality and resolution of satellitg
images, the visual interpretation ¢
samples, and sampling design.

The error associated with the quality ar
resolution of the images could b
considered low, since medium and hig
resolution images have been used a
the size of the analyzed plot (1ha) allo
a correct visual interpretation of thg
images. In addition, # use of the
Collect Earth tool allows to visualize tk
best images available on the dates
interest, ensuring to have image
without clouds and with the
requirements  for  their  proper
interpretation and reducing as much ¢
possible the uncertainty thatr@inates
from this source.

Bias and random
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Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual

uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)

Another source of uncertainty come
from the main process for the
estimation of the DA which is the visu
interpretation of each of the points o
the grid, for this part there has been
series of processes to minimize erro
with the choice of professitl
interpreters, who have gone through
training process on the use of the tool
an interpretation protocol has bee
developed which is the basis for th
definition of classes.

In addition, some scripts have bee
programmed to facilitate interpretatior
and avoid making mistakes during th
process; a reliability value is eve
assigned to each of the data that
collected at each point in the mest
Finally, a review of 5% of treamples is
made by 3 interpreters and
comparative matrix of each evaluatg
point is made and a percentage of err
is obtained in the interpretation of eac
of the original interpreters.

For the measurement of the four RED
activities in Guatemala:

A mesh composed of 11,354 samp
points was used, which was used both
the reference level and in the firg
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

reporting. With the sample mesh, th
objective was to collect the land covg
using the six IPCC classes and wi
were entered into a Collect Eart
desktop form to display and interpre
the highresolution images for the yea
of study.

Each plot on the Collect Earth form w
made up of 25 elements for whic
coverage was assigned based on thg
elements, which could be trees
grasslands, agricultural land, bare sq
bodies of water and wetlands, as well
other land. In this way, eachne of the
interpreters was assigned a total

3,700 plots (average) for each one
carry out the visual interpretation usin
the highresolution images of Googl
Earth that were synchronized wit
Collect Earth. The imagery source W
primarily highresoution Google Earth
imagery, followed by Planet, Sentine
and Landsat imagery only when i
imagery was available in Google Ear
or there were clouds or shadows in th
Google Earth image.

After the interpretation of the 11,354
sample points, the classes of change

permanence were identified with label
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

to identify deforestation, degradation
and carbon increases through recove
from degradation and forest plantations

In this exercise, a review was made
assess the consistency of the coverage
the plot and whether it was coheren
with the other dates. This process w
carried out in an Excel sheet.

After processing the labels, the tot
points for each of the four activities ¢
the program were counted and then i
another Excel tool to calculate hectare
total carbon and finally to be able t
calculate the total number of CO
emissions and absorptirs.

To reduce the error derived from visu
interpretation, the Collect Earth
methodological protocol was used f
homogenize criteria among th
interpreters, a forum was created i
which the interpreters, when they had
sample with great difficulty, helped eh
other and how exercises were also dor
To assess the degree of agreeme
between them as part of quality contro

For the interpretation of the plots, 63
plots were interpreted and the

information was crosshecked to obtain
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

the percentage of coincidence betwee
the three interpreters. Due to the
restrictions derived from the COUI®
pandemic, the interpreters worke(
remotely, sending their results every 1
days to be reviewed. It is important t
mention that among the interpeters
there was communication with them t
resolve doubts if the plot was to
difficult to interpret.

The temporal analysis was also done
identify possible incongruent transition
since having four points in time alloweg
to find out those noHogical changeg
that the plot could obtain. All this
process was carried out using the Ex
tool to process theinformation. When
these nonlogical changes wer
identified, the plot was reviewed agai
and the information was edited tc
ensure that the plot information wa
correct.

Of the total of 638 samples fq
transitions and permanence that wer
identified for both the first reporting ang
the reference level that was reviewe
For deforestation and degradation, 4
and 42 samples were established, wh

for carbon increments throgh
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

degradation recovery and plantation
the samples were 56 and 1
respectively. These subsequent samp
were chosen randomly and with
confidence interval of 95% and an err
of 5%.

Finally, it is important to mention that i
can be considered that the interprete
do not have the same experience
interpret satellite images, so it i
possible that the interpretation error i
high.

To reduce the error in the
measurement/interpretation of the
mesh of points, improvement point
have been identified to implement in th
following reporting, for example, thg
collect data form was tried to automat
the entry of information through
selecti lists, as well as periodic revie
of the interpretation of the specialists.

Representative
ness

Yes

No

To detect areas of change due

emissions  and removals  frof
deforestation, degradation, an
increases in carbon stocks, Guatem
used a multipurpose grid to colleg
information.

Low
Bias

Yes

No
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Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual

uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)

This grid was prepared in the context
the second forest inventory o
Guatemala, which seeks to be able
represent the soil cover with a samplir
precision of 10% with a confideng
interval of 95%, which is sufficient wit
672 samples.

With this information, Guatemala
decided to use a 3.1x3.1 grid syste
using a noraligned systematic samplin
design, making the sample proportion
G2 GKS O2dzy i NE Q&

Within each grid, a randomly locate
point was located, thus allowing th
evaluation of the change in use of th
land cover. The grid design generateq
total of 11,354 sample points locate
randomly within each grid for the entir
surface of the country.

After locating the 11,354 sample point
a Collect Earth form was generated
collect the information using high
resolution images found in the Goog
Earth image catalog. In the event that
HighResolution image is not availabl
images from the LandsatSentinel or
Planet family are used depending (¢

their availability.
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

This Collect Earth form asked about t
six IPCC classes as well as other |
cover based on the land cover mappi
of Guatemala. If, in case, a change W
detected, the form indicated what kin
of coverage it went to, as well as the ye
and the sensor W#h which the
information was captured.

Within the actions to minimize the erro
due to the collection of information
Guatemala generated an interpretatio
protocol so that each specialist ¢
interpreter could address it in case thg
had doubts when choosing the lan
cover. Monthly meetings weralso held
to resolve doubts that had a high degre
of interpretation, but since most of the
images are of high resolution, it can |
considered that the protection againg
uncertainty due to the collection o
information is low.

Regarding land cove
representativeness, interpretatiof
protocols have been refined to facilitat
interpretation in future reporting, in
which the steps to choose the best laf
representativeness either b
permanence or change have beg¢
detailed by means fodecision trees.
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Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
Operational processes have also be
identified to achieve a bette
interpretation.
Sampling No Yes Regarding sampling error, this is the ty| High Yes Yes

of error that is quantified for its
propagation in uncertainty, the samplin
design is systematic with a mesh of 3
km x 3.1 km with a site located withi
each of the quadrants of the mesh. Wi
the density of tle sample you have, it i
enough to capture the dynamics of th
forests with an acceptable erro
However, if you wanted to make 4
estimate of a smaller area, or for
specific type of change, this wou
require a densification of the mesh i
those areas binterest.

Because the grid of points used f
collect earth is linked to the nationg
forest inventory of Guatemala, it i
considered that the choice of samplin
points went through an adequate qualit
control process to ensure that the poin
can represent well théand cover area o
Guatemala.

The value wused for uncertaint

propagation is the sampling error thg

Random and bias
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

comes from the activity data for each
the transitions that are identified.

Extrapolation

Yes

No

Extrapolation is not applied becaus
Guatemala at no time used informatio
to extrapolate activity data or emissio
factors. This is because Guatemala h
information from the point grid, the
carbon strata map and the IPCC defq
emission factors, as wels the non
forest carbon content.

The data from the plots were ng
extrapolated so this source (¢
uncertainty does not apply.

High
Bias

Yes

No

Approach 3

Yes

No

This approach is applicable because {
data collection was done by visu
interpretation of land cover for the
reference level and the reporting perio¢

This approach does not apply to the cq
of Guatemala because Guatemala ha
point grid that allows traceability of lan
use classes without the need to resort
other sources of information to identify
land use.

High
Bias

Yes

No

EmissionFactor

DBH measurement

Yes

Yes

The measurement of the DBH w

measured directly since informatio

High

Bias & ow Random

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

from different forest inventories that
various projects in Guatemala ha
implemented over time was used.
Guatemala, a tree is defined as havin
DBH greater than 10 centimeters
breast height.

In the process of creating the emissi
factors, especially the forest carbg
content, it is not clear what quality
control process was used to measure t
WTP. This is the reason why it w
marked NO in QA/QC.
However, when plots with DBH tha
were out of range were being purifieq
they were excluded in order to avoi
errors in the calculations.

It is considered that the error in th
collection of information on the
measurement factors is high because
comes from different sources ¢
information that applied different
methods and objectives at the time (¢
collecting the information werg
different among the institutions and/of
organizations that were in charge

generating the data. It is also consider
high because it is not known if quali
control methods were applied durin

and after the data analysis process.
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

Being information coming from variou
sources of forest inventories, there is 1
estimate of random or systematic erro
that can contribute to the total
uncertainty, because what can &
considered high contribution.

It is expected that when the informatio
from the second forest inventory @
Guatemala is available, we will ha
better information on this value ang
seek to reduce the contribution to th
total error of the calculation.

H measurement

Yes

Yes

The allometric equations used t
generate the carbon strata map do n
use height to estimate carbon content.

Within the process of creating th
emission factors, especially the fore
carbon content, it is not clear whg
quality control process was used whe
measuring the height of the trees withi
the plot. This is the reason why it wa
marked NO in QA/QC.

However, when debugging plots wit
heights that were out of range, the
were excluded in order to avoid errors

the calculations.

High
Bias & ow Random

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

It is expected that when the informatio
from the second forest inventory @
Guatemala is available, we will ha
better information on this value an
seek to reduce the contribution to th
total error of the calculation.

Plot delineation

Yes

Yes

There was no control over the size a
shape of the plat, nor in the process o
plot establishment.

The use of plots of different origins ar
sizes leads to considerable errors,
addition to the fact that each group ¢
plots has different purposes an
therefore different types of sampling
Thisgives us an idea that EFS are one
the main sources of uncertainty in th
estimation of emissions and removals.

To use the data collected from thes
plots, Guatemala created a carbon strg
map. This was done bywveightirg the
plots based ortheir size. In this process
modeling was done with the Montg
Carlo and Bootstrap methado better
represent the distribution functions o
the sample usd. With this, the errors of
each EFreported on the map beame
considerably low (see the FE section g

the Carbon Strata Map protocol).

High
Bias & Low Randor

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

Given that there are no specific @@C
protocols for the plot delineation, the
government of Guatemala decided f{
apply the highest uncertainty discoul
(15%).

This approach serves as a conservat
strategy to account for potentia
discrepancies and uncertainties inhere
in the data. By applying the highe
uncertainty discount, we aim to mitigat
the risks associated with the lack
standardized quality meases, ensuring
that any variability or errors in the
inventory are adequately considere
This method provides a buffer again
unforeseen  inaccuracies, therel
safeguarding the integrity of thg
inventory's conclusions and facilitatin
more reliable decisio-making. While
this is not a substitute fo
comprehensive QA/QC processes, it i
necessary interim solution to addres
the current limitations and uphold the
credibility of the forest inventory data

Yet, it is important to highlight tha
Guatemala is currently working on th
second forest inventory. This inventor|
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

which is being elaboratedetween the
National Forest Institute and FAO,
well as national and internations
experts, consider a much better
sampling desigthat will helpreduce the
contribution to the overall error.The
data from the 29 NFI will be used ir
subsequent crediting periods (if any).

Biomass
allometric
model

Yes

Yes

For the calculation of biomass, thre
allometric equations were used fag
natural forests, both broadleaf an
coniferous, the latter s standardized
through studies carried out by th
Universidad del Valle de Guatema
UVG (2018) for coniferous, UVG (20]
for broadleaf ; and for the northerr
lowlands the equation of William
Arreaga (2002), with these the aeri
biomass was calculatedbrf each tree
(includes from the stem to thg
branches), using only the DBH (diame
at height of 1.3 m). In the case dfid
mangrove forest, three equations we
applied according to the species four
(permanent sampling plots from th
southern coast of Guatemal
administered by INAB were used).

In the process of creating the emissi

factors, especially the forest carbg

High
Bias and
Random

Low

Yes

No

191

Official Use Only



Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

content, it is not clear what quality
control process was used to create ea
of the formulas of the allometric mode
that was chosen for the calculation
the carbon content. This lack ¢
information is mostly due to the fact tha
data was only collectedrom several
sources.

Given that there are no specific @2C
protocols for the biomass allometri
models, the government of Guatema
decided to apply the highest uncertain
discount (15%).

This approach serves as a conservat
strategy to account for potentia
discrepancies and uncertainties inhere
in the data. By applying the highe
uncertainty discount, we aim to mitigat
the risks associated with the lack
standardized quality meases, ensuring
that any variability or errors in the
inventory are adequately considere
This method provides a buffer again
unforeseen  inaccuracies, therel
safeguarding the integrity of thg
inventory's conclusions and facilitatin
more reliable decisie-making. While
this is not a substitute fo

comprehensive QA/QC processes, it i
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

necessary interim solution to addre
the current limitations and uphold thg
credibility of the forest inventory data

It is anticipated that the data fo
estimating future emission factors wi
02YS FNBY Ddzr 6SYI

forest inventory. This improvement wi
apply the information to the surveys thg
have been used in Guatemala, which v
help the error contibution of the
allometric models to be reduced and n
come from different sources 0
information.

This information is integrated in th
carbon strata map so that the errg
cannot be propagatedror this reason
the formula found in the FPGC
uncertainty guidelines was applied t
add an additional 10% to the emissic
factor error.

Sampling

No

Yes

The sampling design for the calculati
of forest carbon of the plots varies sin
there are data from plots with a siz
ranging from 0.02 to 1 hectare in size
the plot, this because the collection ¢
more than 3,000 plots distributed i
most of Guatemk and covering morg
than 203 thousand trees that wer

High
Bias and Random

Yes

Yes
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

inventoried. Derived from the fact tha
this information also comes from variol
information sources and it is not clear
there were quality control processe
this causes the contribution of samplin
uncertainty to be high.

For the propagation of the error, th
probabilistic density function value
were used for each of the carbon stra
and for each of the different plot sizg
with which the four strata of the carbo
map were developed.

Since the sample selected for the seco
forest inventory of Guatemala wa
elaborated between the National Fore
Institute and FAO, as well as national a
international experts, it is considere
that the choice of sampling intensity fqg
the second forest inventory of
Guatemala was appropriate and it

considered that this information ca
help to reduce the contribution to the
overall error.

Other
parameters
(e.g., Carbon
Fraction, roots
shoot ratios)

Yes

Yes

For the carbon fraction, the IPCC fact
0.47 was used, while to establish tk
belowground carbon fraction, thg¢
Mokany equation was used because

was established that this equation wé

High
Random ad Bias

Yes

Yes
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

the most appropriate in proportion ta
the area biomass.

Using the forest carbon content pe
hectare, the Mokany equation wa
applied to obtain the proportion o
subterranean carbon.

This information is integrated in th
carbon strata map so that the errg
cannot be propagatedror this reason
the formula found in the FPGC
uncertainty guidelines was applied t
add an additional 10% to the emissic
factor error.

Since this component of the emissiq
factor is related to the information
captured from forest plots, it is expecte
that with the second forest inventory i
Guatemala, standard operatin
procedures will be applied to reduce bi
and error in the aerial bimass.

Representativeness

Yes

No

The map of carbon strata covers tk
entire territory since plots from differen
forest inventories in Guatemala we
used to ensure that forest carbon

represented on the map.

Also, as part of the review by th

UNFCCC reference level, an analysis

High
Bias

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

made on the correspondence of the mg
AYF2NXIGAZ2Y GAGK
(document included in annexed foldg
01.Datos_Fuentes/0O1.
Carbono_forestal/Mapa Estratos (
Carbono / 01_ControCalidad).

Since the sample selected for the seco
forest inventory of Guatemala wa
elaborated between the National Fore
Institute and FAO, as well as national a
international experts, it is considere
that the choice of sampling intensity fq
the second forest inventory of
Guatemala was appropriate and it
considered that this information ca
help to reduce the contribution to the
overall error.

Wood density

Yes

Yes

The average wood density was obtain
for broadleaved and coniferous foreg
To do that, for each type of forest, th
species in each community of trees we
identified and the arithmetic mean wa|
calculated.

Wood density was used to transfor
cubic meters from mean annua
increments to convert volume to carbot

High
Bias

Yes

No
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Sources of
uncertainty

Systematic

Random

Analysis of contribution to overall
uncertainty

Contribution
to overall
uncertainty
(High / Low)

Addressed
through
QA/QC?

Residual
uncertainty
estimated?

Since the information comes from th
literature, in the shoriterm exercises
should be carried out to corroborat
these densities for species found
Guatemala, since there is no quali
assurance control of the data o
published data.

Integration

Model

Yes

No

There is an Excel file containing all t
variables to estimate the uncertainty ¢
the reductions. We will be working fg
the second reporting in a manual
perform this calculation.

All sources of error were quantified i
the activity data and emission factor
which  were propagated in thg
integration, so it is assumed that th
uncertainty calculation will be low.

In addition, a logic function wa
performed within the tool to estimate
emissions/removals to verify that th
total area of the points coincides wit
the total area of the program.

As for the Monte Carlo mode
recommendations have been receive
to update the model, which is a proce

of continuous improvement to facilitate

High
Bias

Yes

No
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Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
its understanding in asample and
transparent manner.
Integration Yes No Emission factors were calculated f{ High Yes No
each forest stratum according to th Bias

location of the dot grid plots to ensur
comparability between the transitior
classes of activity data and those
emission factors. This source
uncertainty is considered as ort# the
main sources of uncertainty.

"Within the process of creating th
emission factors, especially the fore
carbon content, it is not clear the qualit
control process that was used at th
time of the sample design of each of t
plots in which the information wa
collected. This is theeason for the NQ
mark in QA/QC. This lack of informati
is mostly due to the fact that data wa
only collected from several sources."

It is hoped that with the information
from Guatemala's second fore
inventory, as well as the implementatio
of standard operating procedures fg
visual interpretation, the integration o
activity data with emission factors cg
be improved for subsequemhonitoring

to reduce or mitigate the impact o
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Sources of Systematic Random Analysis of contribution to overalll Contribution Addressed Residual
uncertainty uncertainty to overall through uncertainty
uncertainty QA/QC? estimated?
(High / Low)
possible sources of error in th
calculation of uncertainty.
12.2 Quantification of uncertainty in Reference Level Setting
Parameters and assumptions used in the Monte Carlo method
Emisson Factors
Parameter Error sources quantified
. - Range or standard deviations| in the model (e.g. Probability distribution .
included in Parameter valueg . Assumptions
measurement error, function
the model
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Settlements forest stands used to calculate | error and is assumed to have g values obtained from the carbon
97.22 118.05 107.65 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Other Land forest stands used to calculate | error and is assumed to have g values obtained from the carbon
97.22 118.05 107.65 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
89.71 112.26 100.88 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
92.12 113.53 102.97 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Agricultural La@ther forest stands used to calculate | error and is assumed to have g values obtained from the carbon
92.12 113.53 102.97 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Agricultural Oilland forest stands used to calculate | error and is assumed to have g values obtained from the carbon
94.20 115.09 104.65 | carbon content. normal distribution. strata map were used.
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Emisson Factors

Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg function Assumptions
the model measurement error, unc
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands | to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
53.06 107.09 84.21 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Other Lands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
95.42 115.96 105.66 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Grasslands forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
87.98 110.20 98.91 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to Annual Crops forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
90.31 111.69 100.94 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to Agricultural Lather forest stands used to calculate | error and is assumed to have g values obtained from the carbon
90.31 111.69 100.94 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to Agricultural Largsibber forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
92.42 113.00 102.65 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Agricultural Lanéisican Palm forest stands used to calculate | error and is assumed to have g values obtained from the carbon
60.95 72.24 64.07 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
51.04 105.11 82.15 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il a Settlements forest stands used to calculate | error and is assumed to have g values obtained from the carbon
81.41 92.81 87.13 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest land 11l to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
73.18 87.39 80.43 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Ill to Crogsnuals forest stands used to calculate | error and is assumed to have g values obtained from the carbon
75.92 88.84 82.40 | carbon content. normal distribution. strata map were used.
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Emisson Factors

Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg . Assumptions
the model measurement error, function
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Ill to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
33.83 84.89 63.81 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Other Lands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
75.68 91.34 83.49 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
67.94 85.75 76.79 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
70.53 87.18 78.77 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Agricultural Lar@isffee forest stands used to calculate | error and is assumed to have g values obtained from the carbon
70.53 87.18 78.77 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Agricultural LaBdher forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
70.53 87.18 78.77 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Agricultural Lar@abber forest stands used to calculate | error and is assumed to have g values obtained from the carbon
72.66 88.39 80.49 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Agricultural Lamfsican Palm forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
73.24 88.98 81.08 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
29.59 82.24 60.04 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
54.18 78.64 66.33 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Agricultural Lather forest stands used to calculate | error and is assumed to have g values obtained from the carbon
55.98 78.10 67.06 | carbon content. normal distribution. strata map were used.
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Emisson Factors

Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg . Assumptions
the model measurement error, function
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands | to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
17.83 72.79 49.57 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
53.51 76.59 65.04 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
55.98 78.10 67.06 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to agroforestry systems forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
16.85 71.40 48.35 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest land Il to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
41.74 63.36 52.71 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Ill to Crogsnuals forest stands used to calculate | error and is assumed to have g values obtained from the carbon
44.23 64.96 54.66 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Ill to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
4.90 58.51 35.86 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Settlements forest stands used to calculate | error and is assumed to have g values obtained from the carbon
47.31 66.36 56.92 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
39.81 60.42 50.15 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
42.15 62.06 52.21 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Agricultural Lasdsican Palm forest stands used to calculate | error and is assumed to have g values obtained from the carbon
44.83 64.00 54.52 | carbon content. normal distribution. strata map were used.
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Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg . Assumptions
the model measurement error, function
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
33.86 51.51 42.60 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | to Agricultural Lar@sffee forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.05 56.17 46.12 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
33.60 54.56 44.10 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.05 56.17 46.12 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest land Il a Settlements forest stands used to calculate | error and is assumed to have g values obtained from the carbon
41.17 60.50 50.85 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Il to Wetlands and Water Bodies forest stands used to calculate | error and is assumed to have g values obtained from the carbon
32.46 51.33 41.89 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands Ill to agroforestry systems forest stands used to calculate | error and is assumed to have g values obtained from the carbon
24.76 45.40 35.10 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Grasslands forest stands used to calculate | error and is assumed to have g values obtained from the carbon
24.62 42.23 33.41 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Annual Crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
27.05 43.91 35.50 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV to Agricultural LaBdher forest stands used to calculate | error and is assumed to have g values obtained from the carbon
27.05 43.91 35.50 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Lands IV to Agricultural Lasdsican Palm forest stands used to calculate | error and is assumed to have g values obtained from the carbon
29.80 45.73 37.76 | carbon content. normal distribution. strata map were used.
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Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg function Assumptions
the model measurement error, unc
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Planting to pastures Il forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.60 65.93 51.22 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Planting to pastures IlI forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.60 65.93 51.22 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Planting to pastures IV forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.60 65.93 51.22 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Planting to annual crops IV forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.60 65.93 51.22 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Plantation of coffee crops forest stands used to calculate | error and is assumed to have g values obtained from the carbon
36.60 65.93 51.22 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Primary A Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
19.05 49.95 34.46 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Primary To Highly Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
47.19 73.64 60.31 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Degraded to Very Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
11.60 40.01 25.86 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Primary A Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
19.02 48.83 33.86 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Primary To Very Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
40.91 69.25 54.87 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Degraded to Very Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
6.81 35.31 21.17 | carbon content. normal distribution. strata map were used.
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Parameter - Err_or sources quantified -
. : Range or standard deviations| in the model (e.g. Probability distribution ]
included in Parameter valueg . Assumptions
the model measurement error, function
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Primary A Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
16.40 39.48 27.99 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Primary To Very Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
34.06 56.45 45.32 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Ill Degraded to Severely Degrade| forest stands used to calculate | error and is assumed to have g values obtained from the carbon
3.34 31.25 17.35 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Primary A Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
14.19 39.35 26.69 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Primary to Very Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
32.25 54.81 43.47 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Degraded to Severely Degrade| forest stands used to calculate | error and is assumed to have g values obtained from the carbon
3.98 29.43 16.83 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Degraded plantations forest stands used to calculate | error and is assumed to have g values obtained from the carbon
6.35 21.89 14.12 | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Highly Degraded to Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(40.02) (11.54) (25.79)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Highly Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(73.88) (47.04) (60.36)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land | Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(49.70) (18.91) (34.61)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Highly Degraded to Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(35.54) (7.18) (21.16)| carbon content. normal distribution. strata map were used.
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Error sources quantified

izilrl?(;?ezt?r: Range or standard deviations| Parameter values in the model (e.g. Probability c!istribution Assumptions
the model measurement error, function
model error, etc.)
Lower Upper
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Highly Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(69.47) (40.94) (55.09)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(48.86) (19.02) (33.96)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Highly Degraded to Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(31.28) (3.58) (17.43)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Il Highly Degraded to Primary forest stands used to calculate | error and is assumed to have ¢ values obtained from the carbon
(56.46) (33.97) (45.25)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land Ill Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(39.24) (16.03) (27.68)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Highly Degraded to Degraded forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(29.26) (4.51) (16.88)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Highly Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(55.07) (32.41) (43.61)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Forest Land IV Degraded to Primary forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(39.07) (14.18) (26.82)| carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Plantations | conifers forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(14.56) (3.91) (9.23) | carbon content. normal distribution. strata map were used.
Error due to different sizes of | It comes from the sampling The probability density function
Plantations of Broadleaf Plantations forest stands used to calculate | error and is assumed to have g values obtained from the carbon
(22.05) (6.51) (14.28)| carbon content. normal distribution. strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard Paramete in the model (e
included in deviations 9. Probability distribution function Assumptions
r values measurement error,
the model
model error, etc.)
Lower | Upper
Deforestation
(921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land | to Settlementy 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land | to Other Land 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land | to Grasslandg 77.29 | 7,602.05 | 3,839.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Annual (740.8 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsCoffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural (378.7 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural (740.8 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Oilland 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandAfrican Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to (378.7 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Settlements - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Lands 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
13,830 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Lands Il to Grasslan{ 24 32,245.82| 23,038.03| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Error sources quantified

Parameter Range or standard Paramete in the model (e
included in deviations 9. Probability distribution function Assumptions
the model r values measurement error,
model error, etc.)
Lower | Upper
Forest Land Il to Annual (378.7 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Crops 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsCoffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg (740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg (740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsRubber 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to
Agricultural Land#\frican (740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Palm 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to agroforest| (921.5 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
systems 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land Il a Settlemeny 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land Ill to Other Lan - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
43,059. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest land Il to Grassland{ 43 72,130.72| 57,595.07| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Crops Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Annuals 593.30 | 9,005.87 | 4,799.59 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land 11l to agricultural Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
land-coffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land 11l to Agricultur; Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to
Agricultural Land#\frican Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Error sources quantified

Parameter Range or standard .
included in deviations FEIEITEE [0 165 WIEE) (B0, Probability distribution function Assumptions
r values measurement error,
the model
model error, etc.)
Lower | Upper
Forest Lands Il to (9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Settlements - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other | (378.7 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Lands 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to 41,382. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Grasslands 64 69,967.84| 55,675.24| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual | 2,996.9 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Crops 3 14,281.59 8,639.26 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to (740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Agricultural Land€offee 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Agricultur| (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandOther 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Agricultur| (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsRubber 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Palm 593.30 | 9,005.87 | 4,799.59 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems 77.29 |7,602.05 | 3,839.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land | to Settlementy - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land | to Other Land - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land | to Grasslandg 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Error sources quantified

Parameter Range or standard .

included in deviations FEIEITEE [0 165 WIEE) (B0, Probability distribution function Assumptions

the model r values measurement error,

model error, etc.)
Lower | Upper
Forest Land | to Annual Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsCoffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural (921.5 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Oilland - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultura Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandAfrican Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands | to (9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Settlements - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Other Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Lands - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
1,742.9 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained

Forest Lands Il to Grasslan{ 2 11,695.93| 6,719.43 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 77.29 |7,602.05 | 3,839.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsCoffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandOther - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to
Agricultural Land#\frican Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to agroforesty (740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
systems 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard .
included in deviations FEIEITEE [0 165 WIEE) (B0, Probability distribution function Assumptions
the model r values measurement error,
model error, etc.)
Lower | Upper
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land Ill a Settlemen{ - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land Ill to Other Lan - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
10,791. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest land 11l to Grasslandy 35 27,605.37| 19,198.36| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Crops (378.7 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Annuals 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land Ill to agricultural Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
land-coffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agricultur Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to
Agricultural Land#\frican Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to (740.8 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
agroforestry systems 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Settlements 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Lands - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to 6,403.1 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Grasslands 8 20,474.52| 13,438.85| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual | 1,742.9 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 2 11,695.93| 6,719.43 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Agricultural Land€offee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Agricultur] Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard Paramete in the model (e
included in deviations 9. Probability distribution function Assumptions
the model r values measurement error,
model error, etc.)
Lower | Upper
Forest Land IV to Agricultur Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican (378.7 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Palm 1) 6,138.21 | 2,879.75 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land | to Settlementy - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land | to Other Land - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land | to Grasslandg - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Annual (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | to Agricultural (921.5 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsCoffee 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Forest Land | to Agricultural
LandOther

Error due to different sizes of forest standq
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultural
Oilland

Error due to different sizes of forest standg
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Land | to Agricultural
LandAfrican Palm

Error due to different sizes of forest standq
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands | to
agroforestry systems

Error due to different sizes of forest standg
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to
Settlements

Error due to different sizes of forest standq
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Other
Lands

Error due to different sizes of forest standg
used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.

Forest Lands Il to Wetlands|

and Water Bodies

Error due to different sizes of forest standq

used to calculate carbon content.

It comes from the sampling error and is
assumed to have a normal distribution.

The probability density function values obtained
from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard Paramete in the model (e.g
included in deviations ~ Probability distribution function Assumptions
the model r values measurement error,
model error, etc.)
Lower | Upper
(9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Lands Il to Grasslan{ 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Annual (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsCoffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agriculturg Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to
Agricultural Land#\frican Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to agroforest Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
systems - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest Land Il a Settlemeny 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Forest Land Ill to Other Lan - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Il to Wetlands| (921.5 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
and Water Bodies 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Forest land 11l to Grasslandy - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill to Crops Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Annuals - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land Ill to agricultural Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
land-coffee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest land 11l to agricultural Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
land-other - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il to Agricultur. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard Paramete in the model (e
included in deviations 9. Probability distribution function Assumptions
the model r values measurement error,
model error, etc.)
Lower | Upper
Forest Lands Ill to
Agricultural Land#\frican Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Palm - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands Ill to (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
agroforestry systems 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Settlements - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Other Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Lands - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Grasslands 593.30 | 9,005.87 | 4,799.59 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV a Wetlandg Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
and Water Bodies - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Annual | (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Crops 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Agricultural Land€offee - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV to Agricultur| (921.5 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
LandOther 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land 1V to Agricultur, Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
LandsRubber - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to
Agricultural Land#\frican (921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Palm 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Lands IV to Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
agroforestry systems - - - used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Planting to pastures Il 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Planting to pastures IlI 77.29 |7,602.05 | 3,839.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard .
included in deviations FEIEITEE [0 165 WIEE) (B0, Probability distribution function Assumptions
r values measurement error,
the model
model error, etc.)
Lower | Upper
(740.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Planting to pastures IV 0) 4,580.48 | 1,919.84 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Planting to annual crops IV | 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(921.5 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Plantation of coffee crops | 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Degradation
Forest Land | Primary A 15,374. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Degraded 94 34,540.79| 24,957.86| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Primary To | 4,321.8 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Highly Degraded 2 16,796.38| 10,559.10| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Degraded to | 1,151.9 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Very Degraded 6 10,367.06| 5,759.51 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary A | 45,582. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Degraded 20 75,367.45| 60,474.83| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary To | 13,063. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Very Degraded 79 31,092.43 22,078.11| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Degraded to | 2,996.9 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Very Degraded 3 14,281.59| 8,639.26 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Il Primary A | 28,961. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Degraded 89 53,591.05| 41,276.47| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land Ill Primary To | 7,116.4 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Very Degraded 8 21,681.06| 14,398.77| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Error sources quantified

Parameter Range or standard Paramete in the model (e
included in deviations 9. Probability distribution function Assumptions
r values measurement error,
the model
model error, etc.)
Lower | Upper
Forest Land Ill Degraded to| 10,791. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Severely Degraded 35 27,605.37| 19,198.36| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary A | 69,476.| 105,229.0 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Degraded 02 3 87,352.53| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land IV Primary to | 14,600. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Very Degraded 70 33,395.19| 23,997.95| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land 1V Degraded tq 22,483. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Severely Degraded 06 44,711.19 33,597.13| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
(9215 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Degraded plantations 2) 2,841.36 | 959.92 used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Increases in carbon stocks (Hectares)
Forest Land | Highly Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Degraded to Degraded 77.29 |7,602.05 | 3,839.67 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Forest Land | Highly Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Degraded to Primary 593.30 | 9,005.87 | 4,799.59 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
;rci)rrr?aSt Land | Degraded to 19,295. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Y 89 40,219.01] 29,757.45| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggrfzgégr:g gg'?;c:)éd 7,116.4 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
9 9 8 21,681.06| 14,398.77| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggr?:;:gr:g Ilzl)r?r:g:ly 1,742.9 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
9 y 2 11,695.93| 6,719.43 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Ifr(i)rrr?aSt Land Il Degraded to 33,068. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Y 08 59,084.04 46,076.06| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
DFger;:gr:g IIDHeH:gzlgd 3,651.9 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
9 9 0 15,546.45| 9,599.18 | used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
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Activity Data

Parameter Range or standard Paramete Erri(;]r tsh%u:sszgllz:mmed
included in deviations 9. Probability distribution function Assumptions
r values measurement error,
the model
model error, etc.)
Lower | Upper
ggriazg?g :Dlr?r:g;ly 4,321.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
9 y 2 16,796.38| 10,559.10| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Ifr(i)rr:aSt Land Il Degraded t¢ 36,378. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
Y 99 63,452.47| 49,915.73| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggrfaséégr:g IIDVeHrIgdi 10,791. Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
9 9 35 27,605.37| 19,198.36| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
ggr?asélégr:g Ilj\ﬁi:Iagrhly 5,004.6 Error due to different sizes of forest standg It comes from the sampling error and is The probability density function values obtained
9 y 8 18,033.35| 11,519.01| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
;:r(i)rf;t Land IV Degraded t 50,652. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Y 80 81,815.87| 66,234.33| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
10,791. Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Plantations | conifers 35 27,605.37| 19,198.36| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.
Plantations of Broadleaf 5,698.8 Error due to different sizes of forest standq It comes from the sampling error and is The probability density function values obtained
Plantations 9 19,258.97| 12,478.93| used to calculate carbon content. assumed to have a normal distribution. from the carbon strata map were used.

Quantification of the uncertainty of the estimatetbfe Reference level

Deforestation el : Enhancement of carbon stocks
degradation

(TonCO2eg/year) (TonCO2eqlyear| (TonCO2eqg/year)
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A Median 7,925,854 3,741,959 -2,916,333

B Upper bound 90% GPercentile 0.95) 9,179,547.12 4,610,617.10 -2,277,453.25

C Lower bound 90% GPercentile 0.05) 6,701,261.38 2,921,024.97 -3,634,569.05
: - 0

D g)alf Width Confidence Interval at 90% BC / 1,230,143 844.796 678,558

E Relative margin (D / A) 16% 23% -23%

F Uncertainty discount 4% 4% 4%

TheMontecarlomodel can be accessed through the following link:

https://drive.google.com/drive/folders/1BaUk CGtA1LJIffUdGT8FIrjkzulW2GWb?usp=drive link

The file is calledArchivo_Incertidumbres_Para_MonteCarlo_02mayo2Q®5ualizado! Y R A Yy CQudd® Infotmé & 2dz Oy FAYR (KS

*** Guatemala proposes to use the maximum discount for the uncertainty buffer of 15% for the following reasons:

i
>

aal daad

1. within the process of creating the emission factors, especially the forest carbon content it is not clear what quiabttycocess was used during the information gathering
process for each of the plots where the field information (forest inventarg$ collected. This is the reason for the NO mark in QA/QC. This lack of information is due to the
fact that in the absence of data from a complete and nationally implemented national forest inventory, forest inventofyodatearious sources were usedgluding forest
inventory sites from forest concessions, research data, and partial data from the first national forest inventory.

2. Since the country does not yet have the main information to obtain the conservation status of forests (primary, degradedyashejraded), the best available
information was used, in this case the grid of points to obtain statistical information oomradntent associated with canopy cover in order to model the emission factors in

the Monte Carlo model and the Sensitivity analysis.

3. It has not been possible to propagate all the errors in the Monte Carlo uncertainty, because the EFs are associatedhwithstrata map that reports carbon above
and below ground in a combined form and during the process the conversion of biomasbom ¢s done without reporting separately the carbon fraction. Therefore,

neither the stemroot error nor the carbon fraction error has been propagated.

4, An additional 10% error has been propagated in the forest carbon due to the fact that the errors of the allometric modelarus® be propagated.
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Sensitivity analysis and identification of areas of improvement of MRV system

The Sensit module of the SimVoi program was used to perform the sensitivity analysis, and the results are shown in Table 72;

The sensitivity analysis of the Guatemala baseline shows how different land use categ@%<h@9e changed in percentage terms. Here is a summary of the most salient
results:

The sensitivity analysis that 16 elements of the reference level emissions and removals calculation ca®iBatef the uncertainty of the reductions. Of these elements,
degradation contributes6.3%, while29.2%6 come fronforest degradationrestorationemission factors. Finally, emission factors from deforestation contribute the remaining
9.6%.

Table52. Senility analysis oéference level

The dimensionals for the activity data (DA) are hectares while for the emission factors are (FE). They are not shoallénbtbeause the values are mixed.

Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”2

NRFEDEGForest Land IV Primary to Degraded 14.19 21.95 39.35| 7,188,884.24 7,413,032.3¢ 7,916,086.00 727,201.76 | 22.2%
NRFEDEGForest Lands Il Primary A Degraded 19.02 27.80 48.83| 7,237,514.93 7,413032.36 7,834,011.3] 596,496.38 | 15.0%
NRFERDE& orest Lands IV Degraded to Primary - 3907|-  2119]|- 14.18| 7,020,952.1d 7,413,032.36 7,566,677.53 54572543 | 12.5%
NRFERDEGForest Lands Il Degraded to Primary . 4886|-  2617]- 19.02| 7,067,003.51 7,413,032.36 7,522,011.69 455,008.19 8.7%
NRFERDEGForest Lands |1 Degraded to Primary - 3924|-  2208]- 16.03| 7,1445509.24 7,413,032.36 7,527,848.33 383,339.09 6.2%
NRFEDEFPrimaryForest Land IV to Grasslands 67.94 74.42 85.75 | 7,293,766.04 7,413,032.36 7,621,836.72 328,070.65 4.5%
NRFEDEGForest Lands Il Primary A Degraded 16.40 19.44 39.48 | 7,371,497.95 7,413,032.3¢ 7,686,685.86 315187.91 | 4.2%
NRFERDEG orest Lands | Degraded to Primary - 4970|-  2833]- 18.91| 7,202,596.59 7,413,032.36 7,505,822.54 303,226.01 3.9%
NRFEDEGForest Land IV Degraded to Very Degraded 3.98 16.25 29.43 | 7,276,609.49 7,413,032.3¢ 7,559,570.1 282,960.69 3.4%
NRFEDEFPrimaryForest Land Il to Grasslands 73.18 77.06 87.39| 7,339,150.75 7,413,032.36 7,610,055.54 270,904.77 3.1%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRFEDEGForest Land | Primary A Degraded 19.05 28.15 49.95| 7,337,872.70 7,413,032.3 7,593,051.07 255,178.38 2.7%
NRFEDEGForest Land Il Primary A Very Degraded 40.91 47.63 69.25 | 7,363,923.47 7,413,032.3§ 7,571,027.77 207,104.31 1.8%
NRFEDEGForest Land IV Primary To Very Degraded 32.25 40.81 54.81 | 7,345081.39 7,413,032.3§ 7,524,236.82 179,155.47 1.3%
NRFEDEGForest Land Ill Degraded to Very Degraded 3.34 16.72 31.25| 7,327,994.84 7,413,032.3§ 7,505,312.40 177,317.52 1.3%
NRFEDEFPrimaryForest Lands Il to Grasslands 87.98 96.72 110.20 | 7,346,397.54 7,413,032.3§ 7,515819.2§ 169,421.68 1.2%
NRFERDEG-orest Land IV Heavily Degraded to Degraded - 29.26 13.21] - 451| 7,311,057.23 7,413,032.3¢ 7,468,306.98 157,249.75 1.0%
NRFEDEFDegradedForest Land Il to Grasslands 41.74 51.28 63.36 | 7,352,476.17 7,413,032.3q 7,489,799.74 137,323.61 0.8%
NRFERDEG orest Land Il Highly Degraded to Degraded - 35.54 16.07 | - 7.18| 7,320,266.23 7,413,032.3§ 7,455395.51 135,129.28 0.8%
NRFEDEGForest Land IIl Primary To Very Degraded 34.06 44.36 56.45 | 7,363,929.97 7,413,032.3§ 7,470,645.22 106,715.24 0.5%
NRFEDEGForest Land | Primary A Very Degraded 33.35 46.58 59.80 | 7,366,819.29 7,413,032.36 7,459,24543  92,426.13 0.4%
NRFEDEFDegradeeForest Lands IV to Grasslands 39.81 46.08 60.42 | 7,385,184.33 7,413,032.3§ 7,476,814.9§ 91,630.62 0.4%
NRDADEFDEFPlantation to pastures |1l 77.29| 3,839.67 7,602.05 | 7,368,311.24 7,413,032.36 7,457,753.47 89,442.23 0.3%
NRFERDEGorest Land I1l Highly Degraded to Degraded - 31.28 10.80 | - 3.58| 7,347,967.55 7,413,032.3 7,435956.01 87,988.46 0.3%
NRFERDEGForest Land IV Heavily Degraded to Primary - 55.07 40.98 | - 32.41| 7,359,300.80 7,413,032.34 7,445,674.26 86,373.46 0.3%
NRFEDEGForest Land Il Degraded to Very Degraded 6.81 15.04 35.31| 7,389,502.59 7,413,032.3 7,470,996.41 81,493.88 0.3%
NRFERDEGForest Land Il Heavily Degraded to Primary - 56.46 40.22 | - 33.97| 7,356,294.63 7,413,032.3§ 7,434,890.45  78,595.82 0.3%
NRDADEFDEFPlantation to coffee crops - 92152 959.92 2,841.36 | 7,374,331.65 7,413,032.3 7,451,733.06 77,401.41 0.3%
NRDADEFDEFPIantation to pastures I - 92152 959.92 2,841.36 | 7,376,871.94 7,413,032.3q 7,449,192.74  72,320.84 0.2%
NRFEPLANTConifer Plantations | - 8.56 3.24 2.08| 7,379,226.73 7,413,032.3§ 7,446,837.99 67,611.26 0.2%
NRFEDEFPrimaryForest Lands IV to agroforestry systems 29.59 60.18 82.24 | 7,374,160.99 7,413,032.3q 7,441,063.74 66,902.77 0.2%
NRFEDEFDEFPlantation to pastures II| 14.44 35.92 65.93 | 7,385,740.71 7,413,032.3q 7,451,169.5J  65,428.81 0.2%
NRFEPLAN7Plantation establishments - 9.53 1.76 6.01| 7,380,949.41 7,413,032.3§ 7,445115.30 64,165.89 0.2%
NRFERDEGForest Land Il Heavily Degraded to Primary - 69.47 54.38 | - 40.94| 7,379,492.04 7,413,032.36 7,442,916.79 63,424.76 0.2%
NRFEDEGForest Land | Degraded to Very Degraded 11.60 13.63 40.01| 7,409,164.09 7,413,032.3§ 7,463,310.99 54,146.90 0.1%
NRFEDEFPrimaryForest Lands | to agroforestry systems 53.06 87.54 107.09 | 7,380,178.84 7,413,032.3§ 7,431,666.93 51,488.10 0.1%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRFEDEFDegradedrorest Lands Il to Grasslands 53.51 61.55 76.59 | 7,395,149.39 7,413,032.36 7,446,468.82 51,319.44 |  0.1%
NRDADEFDEFPlantation to Grasslands IV 740.80 | 1,919.84 4,580.48 | 7,387,910.61 7,413,032.3¢ 7,438,154.1]  50,243.50 0.1%
NRFERDEG-orest Land | Heavily Degraded to Primary 61.90 |-  46.50] - 31.10| 7,388,578.65 7,413,032.3§ 7,437,486.07  48,907.42 0.1%
NRFEDEFPrimaryForest Land IV to Crogsnuals 70.53 78.93 87.18 | 7,389,024.63 7,413,032.3¢ 7,436,624.90  47,600.27 0.1%
NRFEDEFDegradedForest Land IV to Cropmnuals 42.15 47.87 62.06 | 7,400,312.8] 7,413,032.36 7,444,592.77  44,279.88 0.1%
NRDADEFDERPlanting to annual crops IV 921.52 959.92 2,841.36 | 7,394,003.90 7,413,032.3¢ 7,432,060.87  38,056.92 0.1%
NRFERDEG orest Land | Very Degraded to Degraded 40.02 | - 27.99| - 11.54| 7,397,740.3§ 7,413,032.3¢ 7,433,930.76  36,190.40 0.1%
NRFEDEFDegradedForest Lands Il to agroforesry systems 16.85 51.80 7140 | 7,390,825.00 7,413,032.3 7,425483.23  34,658.23 0.1%
NRFEDEFDegradedrorest Lands Il to agroforestry systems 4.90 45.31 58.51 | 7,387,358.20 7,413,032.3 7,421,419.83  34,061.63 0.0%
NRFEDEFGrassland Planting IV 13.87 28.53 65.93 | 7,403,714.8] 7,413,032.36 7,436,793.77  33,078.94 | 0.0%
NRFEDEFPrimaryForest Land | to Grasslands 89.71 100.91 112.26 | 7,398,808.13 7,413,032.3§ 7,427,451.27  28,643.14 0.0%
NRFEDEFDegradeeForest Land Il to Cropsnnuals 55.98 64.03 78.10 | 7,402,799.77 7,413,032.3¢ 7,430,901.71  28,101.94 0.0%
NRFEDEFVery Degradedrorest Land IV to Grasslands 24.62 30.74 42.23 | 7,403,315.24 7,413,032.3§ 7,431,283.95  27,968.71 0.0%
NRFEDEFPrimaryForest Lands IV to Agricultural Lasfsican Palm 73.24 76.82 88.98 | 7,407,356.40 7,413,032.3¢ 7,432,349.84  24,993.44 0.0%
NRFEDEFPrimaryForest Land Ill to Crogsnnuals 75.92 77.52 88.84 | 7,410,493.58 7,413,032.36 7,431,009.47  20,515.89 0.0%
NRFEDEFPrimaryForest Land | to Agricultural La/@ther 92.12 102.94 113.53 | 7,402,724.8] 7,413,032.3§ 7,423,121.56  20,396.75 0.0%
NRFEDEFPrimaryForest Land Il to Crogsnnuals 90.31 101.04 111.69 | 7,402,800.29 7,413,032.36 7,423,175.50  20,375.22 0.0%
NRFEDEFDegradedForest Land Il to Crognuals 44.23 53.36 64.96 | 7,404,326.13 7,413,032.3§ 7,424,086.34  19,760.21 0.0%
NRFEDEFDegradedForest Lands IV to Agricultural Las#fsican Palm 44.83 45.60 64.00 | 7,412,302.12 7,413,032.3§ 7,430,571.90  18,269.78 0.0%
NRFEDEFDegradedForest Lands | to Agroforestry Systems 17.83 48.79 72.79 | 7,403,197.29 7,413,032.3 7,420,658.00  17,460.75 0.0%
NRFEDEFPrimaryForest Lands Il to agroforestry systems 51.04 85.64 105.11 | 7,402,039.77 7,413,032.36 7,419,217.07  17,177.31 0.0%
NRFEDEFPrimaryForest Lands Il to agroforestry systems 33.83 67.00 84.89 | 7,402,497.86 7,413,032.3¢ 7,418,716.97  16,219.09 0.0%
NRFEDEFDegradedForest Lands | to Grasslands 54.18 60.01 78.64 | 7,409,329.48 7,413,032.3§ 7,424,868.06  15,538.60 0.0%
NRFEDEFPrimaryForest Lands IV to Other Lands 75.68 78.05 91.34 | 7,410,771.04 7,413,032.3§ 7,425,693.12  14,922.05 0.0%
NRFEDEFPrimaryForest Land | to Cropnnuals 92.12 100.79 113.53 | 7,407,528.39 7,413,032.3§ 7,421,126.21  13,597.83 0.0%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRFEDEFPrimaryForest Land Il to Agricultural Lafither 90.31 101.04 111.69 | 7,406,210.99 7,413,032.36 7,419,794.46 13,583.48 0.0%
NRFEDEFPrimaryForest Land | to Agricultural Laflibber 94.20 103.34 115.09 | 7,407,228.7 7,413,032.3§ 7,420,497.79 13,269.04 0.0%
NRFEDEFPrimaryForest Land Il to Agricultural Lafibber 92.42 95.10 113.00 | 7,411,333.54 7,413,032.3 7,424,40523  13,071.68 0.0%
NRFEDEFPrimaryForest Land IV to Agricultural LaOdffee 70.53 80.98 87.18 | 7,406,394.8d 7,413,032.3§ 7,416,972.73 10,577.84 0.0%
NRFEDEFDEFPlantation to pastures Il 36.60 58.08 65.93 | 7,406,209.84 7,413,032.3§ 7,415527.4] 9,317.53 0.0%
NRFEDEFPlanting to annual crops IV 15.90 30.56 4523 | 7,408,373.5 7,413,032.3§ 7,417,691.12  9,317.53 0.0%
NRFEDEFPlantation to coffee crops 36.60 62.16 65.93 | 7,404,913.81 7,413,032.3§ 7,414,231.3  9,317.53 0.0%
NRFEDEFVery Degradedrorest Land IV to Agricultural LaGdher 16.98 25.41 43.91| 7,410,354.29 74130323 741891160  8557.31 0.0%
NRFEDEFPrimaryForest Land Il to Agricultural Laadrican Palm 96.74 102.28 107.82 | 7,409,512.6§ 7,413,032.3§ 7,416,552.0 7,039.40 0.0%
NRFEDEFDegradedForest Lands | to Agricultural Lar@thers 55.98 59.88 78.10 | 7,411,792.21 7,413,032.3 7,418,817.69  7,025.49 0.0%
NRFEDEFVery Degradedorest Lands Il to Grasslands 33.60 48.26 5456 | 7,408,377.64 7,413,032.3 7,415034.3§  6,656.68 0.0%
NRFEDEFPrimaryForest Land | to Other Lands 97.22 107.64 118.05 | 7,409,722.49 7,413,032.3§ 7,416,339.74 6,617.25 0.0%
NRFEDEFVery degradedorest Lands Ill to agroforestry systems 7.90 18.22 28.54 | 7,409,754.99 7,413,032.36 7,416,309.79  6,554.86 0.0%
NRFEDEFPrimaryForest Land Il to Other Lands 95.42 105.74 115.96 | 7,409,753.23 7,413,032.3§ 7,416,276.75 6,523.52 0.0%
NRFEDEFVery degradedrorest Land | to Agricultural La@bffee 36.05 49.02 56.17 | 7,408,913.53 7,413,032.3 7,415303.29  6,389.76 0.0%
NRFEDEFVery Degradedrorest Land Il to Cropsnnuals 36.05 50.29 56.17 | 7,408,510.34 7,413,032.3§ 7,414,900.1  6,389.76 0.0%
NRFEDEFVery Degradedrorest Land Ill to Settlements 41.17 41.81 60.50 | 7,412,831.9] 7,413,032.3 7,418,970.64  6,138.69 0.0%
NRFEDEFDegradedrorest Lands IV to Settlements 47.31 50.18 66.36 | 7,412,122.71 7,413,032.36 7,418,172.67 6,049.95 0.0%
NRFEDEFVery degradedorest Lands Il to Wetlands and Water Bodie 32.46 38.32 51.33 | 7,411,170.29 7,413,032.3q 7,417,163.17 5,992.87 0.0%
NRFEDEFVery degradedorest land | to cropannuals 33.86 46.97 51.51 | 7,408,867.41] 7,413,032.3 7,414,475.71  5608.31 0.0%
NRFEDEFVery Degradedrorest Land IV to Croginuals 27.05 38.79 43.91| 7,409,304.94 7,413,032.3§ 7,414,661.17 5,356.14 0.0%
NRFEDEFPrimaryForest Land IV to Agricultural Laher 70.53 78.93 87.18 | 7,410,364.89 7,413,032.3 7,415653.74  57288.92 0.0%
NRFEDEFVery degradedorest Land IV to agricultural lastdrican paim 29.80 40.02 4573 | 7,409,785.91 7,413,032.3§ 7,414,844.48 5,058.57 0.0%
NRFEDEFPrimaryForest Land IV to Agricultural LaRdibber 72.66 79.33 88.39 | 7,410,915.23 7,413,032.3§ 7,415912.47  4,997.24 0.0%
NRFEDEGDegraded plantations 20.48 28.18 35.88 | 7,410,586.3§ 7,413,032.3§ 7,415478.3  4,892.00 0.0%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRFEDEFPrimaryForest Land Ill a Settlements 81.41 87.10 92.81 | 7,411,225.58 7,413,032.36 7,414,847.17  3,621.59 |  0.0%
NRDADEFPrimaryForest Lands | to Settlements - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ - 0.0%
NRDADEFPrimaryForest Land | to Other Lands - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -l 0.0%
NRDADEFPrimaryForest Land | to Grasslands 77.29 |  3,839.67 7,602.05 | 7,413,032.3q 7,413,032.36 7,413,032.36 -l 0.0%
NRDADEFPrimaryForest Land | A Cropsinuals - 74080 | 1,919.84 4,580.48 | 7,413,032.3q 7,413,032.36 7,413,032.3§ -l 0.0%
NRDADEFPrimaryForest Land | to Agricultural Laher - 37871| 2,879.75 6,138.21 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ - 0.0%
NRDADEFPrimaryForest Land | to Agricultural Laflibber - 74080 | 1,919.84 4,580.48 | 7,413,032.3q 7,413,032.3§ 7,413,032.36 -] 0.0%
NRDADEFPrimaryForest Lands | to agroforestry systems - 37871| 2,879.75 6,138.21 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -l 0.0%
NRDADEFPrimaryForest Land Il to Other Lands - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ - 0.0%
NRDADEFPrimaryForest Land Il to Grasslands 13,830.24 | 23,038.03 | 32,245.82 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 -l 0.0%
NRDADEFPrimaryForest Land Il to Crogsnnuals - 37871| 2,879.75 6,138.21 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ - 0.0%
NRDADEFPrimaryForest Land Il to Agricultural Ladher - 740.80 | 1,919.84 4,580.48 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.36 - 0.0%
NRDADEFPrimaryForest Land Il to Agricultural Lafibber - 74080 | 1,919.84 4,580.48 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -l 0.0%
NRDADEFPrimaryForest Land Il to Agricultural Landrican Palm - 740.80 | 1,919.84 4,580.48 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -] 0.0%
NRDADEFPrimaryForest Lands Il to agroforesry systems - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -|  0.0%
NRDADEFPrimaryForest Land Il a Settlements - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -] 0.0%
NRDADEFPrimaryForest Land Ill to Grasslands 43,059.43 | 57,595.07 | 72,130.72 | 7,413,032.3q 7,413,032.36 7,413,032.36 -l 0.0%
NRDADEFPrimaryForest Land Ill to Cropnnuals 593.30 |  4,799.59 9,005.87 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.36 -| 0.0%
NRDADEFPrimaryForest Lands Il to agroforestry systems - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -] 0.0%
NRDADEFPrimaryForest Land IV to Other Lands - 37871| 2,879.75 6,138.21 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3§ -l 0.0%
NRDADEFPrimaryForest Lands IV to Grasslands 41,382.64 | 55675.24 | 69,967.84 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -] 0.0%
NRDADEFPrimaryForest Land IV to Cropmnuals 2,996.93 | 8,639.26 | 1428159 | 7,413,032.39 7,413,032.36 7,413,032.36 -l 0.0%
NRDADEFPrimaryForest Land IV to Agricultural LaGdffee - 740.80 | 1,919.84 4,580.48 | 7,413,032.3§ 7,413,032.3¢ 7,413,032.3¢ -] 0.0%
NRDADEFPrimaryForest Land IV to Agricultural LaGdher - 92152 959.92 2,841.36 | 7,413,032.3q 7,413,032.36 7,413,032.36 -l 0.0%
NRDADEFPrimaryForest Land IV to Agricultural LaRdibber - 92152 959.92 2,841.36 | 7,413,032.3 7,413,032.3§ 7,413,032.36 -l 0.0%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRDADEFPrimaryForest Land IV to Agricultural LaAdtican Paim 593.30 |  4,799.59 9,005.87 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEFPrimaryForest Lands IV to agroforestry systems 77.29| 3,839.67 7,602.05 | 7,413,032.3q 7,413,032.3§ 7,413,032.3§ -l 0.0%
NRDADEFDegradeeForest Lands | to Grasslands - 74080 | 1,919.84 4580.48 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradedForest Land | to Agricultural La@ther - 92152 959.92 2,841.36 | 7,413,032.3q 7,413,032.39 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Lands | to Agroforestry Systems - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradedForest Lands Il to Grasslands 1,742.92 6,719.43 11,695.93 | 7,413,032.3q 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Land Il to Annuglrops 77.29| 3,839.67 7,602.05 | 7,413,032.3q 7,413,032.34 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Lands Il to agroforestry systems - 74080 | 1,919.84 4580.48 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Land Il to Grasslands 10,791.35 | 19,198.36 27,605.37 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Land Il to Crognuals - 37871 2879.75 6,138.21 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradedForest Lands Il to agroforestry systems - 74080 | 1,919.84 4,580.48 | 7,413,032.3 7,413,032.3§ 7,413,032.3§ - 0.0%
NRDADEFDegradeeForest Lands IV to Settlements - 92152 959.92 2,841.36 | 7,413,032.3q 7,413,032.3§ 7,413,032.3§ - 0.0%
NRDADEFDegradeeForest Land IV to Grasslands 6,403.18 | 13,438.85 20,474.52 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFDegradeeForest Land IV to Croginuals 1,742.92 | 6,719.43 11,695.93 | 7,413,032.3q 7,413,032.3§ 7,413,032.36 -l 0.0%
NRDADEFDegradeeForest Lands IV to Agricultural Lanfsican Palm | . 37871 | 2,879.75 6,138.21 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEFVery degradedorest land | to annual crops - 92152 959.92 2,841.36 | 7,413,032.3 7,413,032.3§ 7,413,032.3§ - 0.0%
NRDADEFVery Degradedrorest Land | to Agricultural La@bffee - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFVery Degradedrorest Lands |l to Grasslands - 92152 959.92 2,841.36 | 7,413,032.3 7,413,032.3§ 7,413,032.3§ - 0.0%
NRDADEFVery Degradedrorest Land Il to Annudlrops - 92152 959.92 2,841.36 | 7,413,032.3 7,413,032.3§ 7,413,032.3§ -l 0.0%
NRDADEFVery Degradedrorest Land Il to Settlements - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEFVery degraded-orest Lands Il to Wetlands and Water Bodig _ 921.52 959.92 2.841.36 | 7,413,032.3d 7,413,032.34 7,413,032.36 R 0.0%
NRDADEFVery degraded-orest Lands lll to agroforestry systems - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEFVery Degradedrorest Land IV to Grasslands 593.30 |  4,799.59 9,005.87 | 7,413,032.3q 7,413,032.34 7,413,032.36 -l 0.0%
NRDADEFVery Degradedrorest Land IV to Crogsinuals - 92152 959.92 2,841.36 | 7,413,032.3q 7,413,032.3§ 7,413,032.3§ -l 0.0%
NRDADEFVery Degradedrorest Land IV to Agricultural Ladher - 92152 959.92 2,841.36 | 7,413,032.3q 7,413,032.3§ 7,413,032.3§ - 0.0%
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Input Variable Corresponding Input Value Output Value Percent

Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRDA-DEFVery degraded-orest Land IV to Agricultural LaAdtican Palm _ 921.52 959.92 2.841.36 | 7,413,032.3d 7,413,032.34 7,413,032.36 R 0.0%
NRDADEGForest Land | Primary A Degraded 15,374.94 | 24,957.86 3454079 | 7,413,032.3 7,413,032.3 7,413,032.36 -l 0.0%
NRDADEGForest Land | Primary A Very Degraded 432182 | 10,559.10 16,796.38 | 7,413,032.3q 7,413,032.36 7,413,032.36 - 0.0%
NRDADEGForest Land | Degraded to Very Degraded 1,151.96 | 5,759.51 10,367.06 | 7,413,032.3q 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEGForest Land Il Primary A Degraded 45582.20 | 60,474.83 75,367.45 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEGForest Land Il Primary To Very Degraded 13,063.79 | 22,078.11 31,092.43 | 7,413,032.3 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEGForest Land Il Degraded to Very Degraded 2,996.93 | 8,639.26 | 14,281.59 | 7,413,032.3q 7,413,032.34 7,413,032.36 - 0.0%
NRDADEGForest Lands IIl Primary to Degraded 28,961.89 | 41,276.47 53,591.05 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEGForest Land Ill Primary A Very Degraded 7,116.48 | 14,398.77 21,681.06 | 7,413,032.3 7,413,032.3 7,413,032.36 -l 0.0%
NRDADEGForest Land IIl Degraded to Very Degraded 10,791.35 | 19,198.36 27,605.37 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEGForest Lands IV Primary to Degraded 69,476.02 | 87,352.53 | 105,229.03 | 7,413,032.3 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEGForest Land IV Primary A Very Degraded 14,600.70 | 23,997.95 33,395.19 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDADEGForest Land IV Degraded to Very Degraded 22,483.06 | 33,597.13 4471119 | 7,413,032.3 7,413,032.3§ 7,413,032.36 - 0.0%
NRDADEGDegraded plantations - 92152 959.92 2,841.36 | 7,413,032.3§ 7,413,032.39 7,413,032.36 - 0.0%
NRDARDEG@ orest Land | Highly Degraded to Degraded 77.29| 3,839.67 7,602.05 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDARDEG@Forest Land | Heavily Degraded to Primary 593.30 |  4,799.59 9,005.87 | 7,413,032.3 7,413,032.39 7,413,032.36 - 0.0%
NRDARDEG@Forest Land | Degraded to Primary 19,295.89 | 29,757.45 40,219.01 | 7,413,032.3 7,413,032.3§ 7,413,032.36 - 0.0%
NRDARDEG-orest Lands Il Very Degraded to Degraded 7,116.48 | 14,398.77 21,681.06 | 7,413,032.3§ 7,413,032.3§ 7,413,032.36 - 0.0%
NRDARDEG-orest Land Il Heavily Degraded to Primary 1,742.92 | 6,719.43 11,695.93 | 7,413,032.3q 7,413,032.3 7,413,032.36 -l 0.0%
NRDARDEG@Forest Lands Il Degraded to Primary 33,068.08 | 46,076.06 50,084.04 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 - 0.0%
NRDARDEG@Forest Land Il Heavily Degraded to Degraded 3,651.90 | 9,599.18 | 15546.45 | 7,413,032.3q 7,413,032.34 7,413,032.36 - 0.0%
NRDARDEG@Forest Land Il Heavily Degraded to Primary 4321.82 | 10,559.10 16,796.38 | 7,413,032.3q 7,413,032.36 7,413,032.36 - 0.0%
NRDARDEGForest Land Il Degraded to Primary 36,378.99 | 49,915.73 63,452.47 | 7,413,032.3 7,413,032.3q 7,413,032.36 - 0.0%
NRDARDEGForest Land IV Heavily Degraded to Degraded 10,791.35 | 19,198.36 27,605.37 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 -l 0.0%
NRDARDEG-orest Land IV Heavily Degraded to Primary 5,004.68 | 11,519.01 18,033.35 | 7,413,032.3q 7,413,032.3§ 7,413,032.3§ - 0.0%
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Input Variable Corresponding Input Value Output Value Percent
Low Output Base Cas{ High Output Low Base High Swing| Swing”"2
NRDARDEG@ orest Land IV Degraded to Primary 50,652.80 | 66,234.33 81,815.87 | 7,413,032.3§ 7,413,032.3q 7,413,032.36 -l 0.0%
NRDAPLANTConifer Plantations | 10,791.35 | 19,198.36 27,605.37 | 7,413,032.3 7,413,032.3 7,413,032.36 -l 0.0%
NRDAPLAN7Plantation establishments 5,698.89 | 12,478.93 19,258.97 | 7,413,032.3 7,413,032.36 7,413,032.36 - 0.0%
PM-DADEFPrimaryForest Land | to Other Land 921.52 959.92 2,841.36 | 7,413,032.3q 7,413,032.39 7,413,032.36 - 0.0%
PMFEDEFPrimaryForest Land | to Other Lands 97.22 107.64 118.05 | 7,413,032.3 7,413,032.3§ 7,413,032.36 - 0.0%

To access the table and data used in the sensitivity analysis, click on the following link:
https://drive.google.com/drive/folders/1BaUk CGtA1L JffUdGT8FIrjkzulW2GWb?usp=drive_link

The file is called Archivo_Sensibilidad_RE_22may02025 actualizado_NR_bleside the excel file tab calledAS_NR_junio
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ANNEX6: ERMONITORINGREPORTERMR) ONTHEAREAOUTSIDEHESCOPE
OFER PROGRAM ACCOUNTING AREA

This annex was prepared as part of the Government's commitment to monitor and report in parallel the annual
reduction of emissions in the area outside the scope of the Emissions Reduction Program located in Triangulo de la
Candelaria, Laguna del Tigre.

5.1 Carbonpools,sourcesand sinks

5.1.1.Descriptionof Sourcesind Sinksselected

Sources/Sinks Included?
Emission$érom deforestation Yes
Emissiongrom forestdegradation No
Enhancementf carbonstocks No
Sustainablenanagemenbf forests No
Conservatiorof carbonstocks No

5.1.2.Descriptionof carbonpoolsandgreenhousegasesselected

CarbonPools Selected?
AboveGroundBiomasgAGB) Yes
BelowGroundBiomas¢BGB) No
Biomassn non-woodyvegetation No
Deadorganicmatter No
SoilOrganicCarbon(SOC) No
GHG Selected?

CcQ@ Yes
CHi No
N20 No

5.2 REFERENCE LEVEL

5.1.3.Referencéeriod
The reference period is 20e8016.

5.1.4.Forestdefinition usedin the constructionof the Reference_evel
According to the national definition, the forest is the continuous area with dominantdoger witha minimum canopy
cover of 30%, forming a stand of a minimum of 0.5 hectares and a minimum width of 60 meters (GIMBUT 2018b). Forests
and other land uses are defined below in the consistent representation of land with its classification criteria, te provid
greater clarity in the quantification of the FREL, as well as in the characterization of the forest land dynamics processes
that are identified from REDDactivities in the FREL.
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The definition of forest used differs from that used in the Forest Report Assessment (FRA) 2015, which is as follows:
Forest land or land without any use that extends over 0.5 hectares, endowed with trees that reach a height greater than
5 m and a canopy cover greater than 10 percent. The term specifically excludes tree stands used in agricultural
production systems, foexample fruit plantations and agroforestry systems. The term also excludes trees that grow in
urban parks and gardens.

On the other hand, the GHGI presented in the Third National Communication on Climate Change does not include a
definition of forest, nor does it include the input used to detect deforestation. However, it can be assumed that
operationally it should be siair due to the forest classifications identified, as well as to the other uses that are reported.

Although there could be differences in the definitions, operationally the definition has remained constant, since the
classifications and figures reported in terms of the amount of forest, both in the FRA and in the National Communication
are similar, andhe differences can be attributed to the use of different inputs and methodologies, rather than to a
difference in definition. In addition, the definition presented in this document will be used in the next official reports to
the UNFCCC.

5.1.5. Averageannualhistoricalemissionsverthe ReferencéPeriod

5.1.5.1. Description of method used for calculating the average annual historical emissions oRefédrencd?eriod

The land use approach, in the three REDD+ activities of deforestation, degradation and increases in forest carbon
stocks (IPCC, 200®)Qeq emissions and removals were obtained by multiplying the activity data corresponding to
the area converted from forest land to other land for deforestation, the forest land that remains as forest land that
loses coverage due to degradation, and the ottrerd that is converted to forest land, through the recovery of
degraded areas and the establishment of forest plantations to increase carbon stocks, by emission and absorption
factors (Equation 8, which corresponds to the calculation section).

W[ 5 ST bRSYAGNM nb Mz T 4oy 105 AAHHA AAHHHA AT"HHA 7'l izHA

Where:
RL = Reference Level
Pan: = Emissions from Deforestation
Mne = Emissions from degradation
Nv+wn = Removals from forest degradation recovery
Nyvw = Removals due to increased carbon through forest plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent fc
lands with forest cover loss (Degradation), and degraded permanent forest lands
increase their forest cover and establishment of forest plantations (Incedase
FE = Emission factors for deforestation and degradation and absorption factors for ca
increases in forest biomass.
FA =  Emission factors faabsorption for carbon increases in forest biomass.

To determine the emissions of the reference level, the first step is to calculate the information from the activity data
and then make the estimate in tons of g€€quivalent.

Below you will find the links to the files to estimate the activity data, as well as the emissions and removals of the
reference level.

1 File containing the estimates of emissions and removals for each of the REDD+ activities:
1 File that contains the information of the point grid with its categories of land use:
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Guatemala does not consider the annual loss of biomass due to forest removal (harvesting), the collection of fuel
wood and other losses caused by disturbances, storms, insects and forest and diseases. The estimates for each activity
are made separately witspecific assumptions based on the information available, and their methods of obtaining
activity data and their emission and absorption factors

1.1.2 Activity dataandemissionfactorsusedfor calculatingthe averageAnnual historical
emissionsoverthe ReferencePeriod

Activity data
Parameter: Deforestation
Description: Forest land converted to neforest uses
The following equations were used to calculate this parameter:
Activity data: Equation 3
Additionally, to convert the data to emissions we used equation 8
Data unit: Hectares

Source of data and TO generate the activity data for this parameter, Collect Earth was used as a platfo
description of | the collection of land use information for the years of interest, which allows us to ide
the permanence and changes that occurred in these years. For thefidatitin of these
land uses, Guatemala uses tHRCC classificatidn establish the land use of the parc
being observed. To use the Collect Earth form, Guatemala has a methodological pi
for its use, which can be consulted at the following link:
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?
drive_link

measurement/calculati
on methods and
procedures applied:

The interpreters who performed the interpretation and after labeling Hg354sample
points and labeling the change, a filter was made to identify those points that v
deforestation within the program area. A total of 27 points were identified within
program area, to then use the equation found in section 2.1.1 to obtain the dat
hectares of deforestation. The table86of applied values shows the main transitio
caused by deforestation.

The total number of hectares deforested at the reference level was 23,944.28 ha.

The information corresponding to the activity data can be found in the excel file ¢
"Estimacion_ Emisiones_Guatemala_ NRF_MR_2daRonda_05agos$toR92he tab
OFLffSR &a! NBI9EGSNYI ¢

In the NR Program tab and column E of the deforestation section (Rejyss7the
information corresponding to the activity data of the reference level. The informatig
this column is not divided into thé S | dddgponding to the reference level.

Value applied For deforestation, the land representation categories being used are those accord
the IPCC.
Table53. Deforestationin the reference level
Classification (Ha)
Forest | to cropland 957.77
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link

Forest | to grasslands 23,944.28
Forest | to other lands 957.77

QA/QC procedures A review of the norogical changes was made and the information corresponding tg
applied: land cover that did not match was updated.

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, with38% confidence interval and an expected 5% er

Uncertainty associated| Table54. Uncertainties for deforestatiofor the reporting period
with this parameter:

Classification | Deforestation((TonCO2/yeay))

Median 2,440,861
Average 2,582,319
Deviation 1,603,825,524,163

Cl¢ lower limit 985,818

Clg upper limit 4,499,796

% 72
Any comment: To access the documents and calculations related to this activity, consult the follg

link:

To check the grid of points for the activity data, please click on the following link:
https://drive.google.com/drive/folders/1tEoT1GJIPzitSpmoW3nLxhi5entigBUAo

To check the emissions and removals estimation tool, please click on the following
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV

1.13 Calculationof the averageannualhistoricalemissionsover the ReferencePeriod
Accreditation | Annual average of| If applicable, annuall If applicable, | Adjustment, if | Reference
period yeart | historical emissions| average of historic| annual average of| applicable level

derived from | emissions from| historical (tCQedyear) (tCQeyyear)

deforestation during | forest degradation| removals by sinkg

the Reference| during the | during the

Period (CQeqyear) | Reference  Perioq Reference Period

(tCQedyear) (tCQeqyear)
2020 1,096,058.92 1,096,058.92
2021 1,096,058.92 1,096,058.92
2022 1,096,058.92 1,096,058.92
2023 1,096,058.92 1,096,058.92
2024 1,096,058.92 1,096,058.92
231
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5.3

The reporting period covered in this report covers a full calendar year, therefore the application of Guideline number

Estimatedreferencelevel

ERProgramReferencdevel

3 of the Methodological Framework is not necessary.

Accreditation | Annual average of If applicable, | If applicable, | Adjustment, if | Reference
period yeart | historical annual average of annual average| applicable level

emissions derived historic emissions| of historical | (tCQedyear) | (tCQedyear)

from from forest | removals by

deforestation degradation sinks during the

during the | during the | Reference Periog

Reference Periog Reference Perioq (tCQedyear)

(tCQedyear) (tCQedyear)
2020 1,096,058.92 1,096,058.92
2021 1,096,058.92 1,096,058.92
2022 1,096,058.92 1,096,058.92
2023 1,096,058.92 1,096,058.92
2024 1,096,058.92 1,096,058.92

5.3MONITORING ANREPORTINBERIOD

5.3.1 Measurement,monitoring andreporting approach

LineDiagram

The following diagram (Figure 11) shows the different components of the MRV System of the emission reduction
program under the FCPF, where the main activities related to the generation of activity data, the estimation of
emission/removal factors and the lcalation of emissions and removals to obtain the emission reductions for the
year of interest are presented. This line diagram is complementegidiyre3, which details those responsible for

the preparation of carbon accounting, safeguards, benefit sharing plan andartwon variables. The line diagram
shows the step by step (seven steps in total) of each of the steps that are needed to have as &eemmission
reductions for the monitoring period.

For the process of calculating emissions reductions, the line diagram is intended to show the different processes
from the generation of activity data, the allocation of carbon content, obtaining the emission and removal factors
to obtain the emissions aneémovals of the reference level and the first monitoring. These processes are in charge
of the head of the Geographic Information Systems unit of INAB with technical support from UVG.

Each step of the line diagram is described below:

1 Step 1sampleBase Area Estimation:
Consists of the use of the collect earth tool which allows us to use therbégghution images available in the Google
Earth catalog. The tool also has external support to consult Planet, Sentinel and Landsat images, as well as to consult
vegetation inders. The document can be accessed:
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVXW3fVWufGJInj TRY7f?usp=drive_link
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link

1 Step 2 Visual interpretation of the CEP form:
In this step the visual interpretation of th&l,354sample points that are randomly distributed in Guatemala is
performed. The collect earth form allows to establish the coverage and use for the current year, as well as to
establish the coverage of the previous year. It also assigns whether the ploeisnanence or change in use, in
addition to recording the date of the images used. The database is then exported and transformed from a comma
separated format to an Excel file. The form can be accessed through this link:

Methodological protocol:
https://drive.google.com/drive/folders/IuAYrJ4GdtwBOeVxW3fVWufGJnj TRY7f?usp=drive link

Point grid:
https://drive.google.com/drive/folders/12VcgmE16an7EKVeHXpsZkggtFYS5MhGC

CEPhttps://drive.google.com/drive/folders/11hxjFz5gPGHEbXXBwU9cDOSNQOE5m?usp=drive link

1 Intermediate step Prepare emission factors:
In this step we proceed to assign to each of the plots in Guatemala, the forest content stratum to the plots this with
the objective of identifying the plots that had a change of use and to know the carbon content prior to deforestation
or degradation.

The carbon layer map can be accessed through this link:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7b16al8/view
(Open with ArcGIS)

The methodological protocol document can be accessed through this link:
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view

Step 3 Area estimation:

For the area estimation, each plot was weighted with the total number of plots in the country, and then the WI

weight was multiplied with the total area of Guatemala to obtain hectares. After this, dynamic tables can be made
to know the areas for each ohé REDD+ activities that Guatemala has. The area can be found in the file
Gbwgaltfltdzyi2ap9aOSyRMABEBYa[ HORD GzVy @

The document can be accessed through this link:
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd 1HnDgkaPYCV
1 Step 4 Allocation of emission factors:

To establish the emission factors, forest strata were used to categorize the plot into primary forest, degraded forest

and highly degraded forest based on the number of elements in the plot. Once the stratum is identified, the carbon

content is establishetlased on the forest stratum in which it is located and the stratum of the carbon map in which

the plot is located. Additionally, the nefiorest carbon content is also established in case there is a change in land

use. The carbon calculation is found iduwon BQ for the year 2006, column BU for the year 2016 and column CA

F2NJ GKS B@SIENI HAHn® ¢KS FAES (2 O2yadAg & GKAASEAY T2NNIEGA 2

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/1W5igLKV7ig&alYzd 1HnDgkaPYCV

1 Step 5: Calculation of CO2/year per activity
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV

¢2 Ol tOdA 4GS GKS / hu LISNJ &@SFENI F2NJ SIOK | OGA@Aze A aliKS S|
used and the BW column contains the tons of CO2 per year for the reference level and the CE column contains the
tons of CO2 per year for the first reporting period.

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/1W5igLKV7ig&alYzd 1HnDgkaPYCV

1 Step 6 Calculation of emissions/removals:
C2NJ GKS OFfOdzt A2y 2F SYAaarAzya FyR NBY2@lta 6S LINROS
GFlo 2F GKS SEOSt TFTA(S abwysal dRARYy dyY GiKSY D20 vy NR AT Ygak/ AHOK
that Guatemala monitored were identified. The next step is also to create a dynamic table for the first reporting
period of Guatemala also using the "Malla" tab and accounting the emissions for this ngpp#riod. These
calculations can be found in the tdbablaD"

The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/1W5igLKV7ig&alYzd 1HnDgkaPYCV

1 Step 7 Emission reduction calculation:
After the pivot tables are created, a table is created by subtracting the reference level REDD+ activities minus the
REDD+ activities of the first reporting period to obtain the total reductions. These calculations can be found in the
"Table D" tab.
The excel file can be consulted at the following link:
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd 1HnDgkaPYCV
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV

Process and persons responsibl of emissi and r from defo d dation, carbon ent fromr
of degradation and forest plantations
= Step 3:
Intermedjate step: Area estimation
Prepare emission factors
Coverage label assignment for initial "
arm‘nr:rJ y‘e-:r‘(CF Pratoco) Inpues: Inputs:
-3 levels of disaggregation Integrated Grid
-Assignment of clements vithin Forest carbon content g
N Forest carbon strata map of national Area esfimationtaa)

Tnputs:
- CEP Form
- Collect Earht tool
-- Link paint grid
with CE
- Use
high-resolution
image calalog

Responsible:
Head of the Department of
Geographic Information

Systems (INAB) with
technical support from UVG

~ Years: 2006-7016-2018-2020

Assignment of change. tenire hased
on year 2 and year 2 coverage, as wel

as year of registration

interprcter and conversion to excel

Integration of databases of each

anintegrated database in
excel format

Respansible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

National values for colfee and

Non-forest carbon content (IPCC) for the
rest af the classes
Assignment of the forest carhon stratum
(1-1V) 1o each piot of the grid,

Head of the Department of
Geographic Information

forest plats.

agroforestry systems

Action

Responsible:

Systems (INAB) with

technical support from UVG

Estimation of areas by activity:

Deforeslation:
count number of plots shifting from forest
land (differentiated by forest caraon stratum)
1o other uses (differentiated for each end
use)

Plantations:
count the number of plots changing from
non-forest land to coniferous or broadleaved
forest plantations

Forest degradation
count the number of sites within areas
remaining as forest land where 30% to 70%
o tree elements are lost compared to the
initial year.

Restoration of degraded areas:
count the number of sites within areas

stland where 30% to 70%

are gained with respect to

the initial year

|

.

1

Step 4;
Allocation of emission factors

-

Inputs:
Carbon contents by cover type.
Emissions and removals estimation tool
{extension of area laol)

Process:
Allocation in the tool:
Assigned forest carban cantent for each
carhon strawm

Non-forest carbon content by
post-deforestation use

Annual forest carbon sequestration i forest
plantations by plantation type

272 ol forest carbon conlent in degraded
area and restoration of degraded areas by
carbon straturm

Responsible:
Head of the Department of

Geographic Information

Step 5:
Calculation of CO2lyear per activity

Inputs:
Emissions and removals estimation tool
(area lool extension).

Process:
- Sum of all lransilians assotialed with
deforestation.

- Sum of all the ransitions associated with
degradation

~-Sum of all ransitions associated with
degradation recovery - Sum of all transitions
associated with degradation recovery

Sum of all transitians associated vith fores|
plantations -- Sum of all transitions
associated with forest plantations
- Sum of all ransitions assoiated with
forest plantations - Sum of all ransidons.
associated with forest plantations

- Divide each sum by the period of time

between the end year and the start year

Systems (INAB) with
technical support from UVG

Responsible
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Step 6:
Calculation of emissions/removals

Emissions and removals estmaton ol

REL

Sum CO2 emissions and removalsiyear from al

REDD+ acthvities that occurred for the reference;
period.

GHG:

Suin CO2 emissions and remavalsiyear from all

REDD- activities that occurred for the reporting
period.

Result:
Excel spreadsheel vith REL and GHG
calculations

Responsible:
Head of the Department of

Geagraphic Information
Systems (INAB) with
technical support from UVG

Inputs:
Excel spreadsheet vith REL and GHG
calculations.

Procedure:

Perfam subtraction of net emissians for the

reparting period from nel emissians for the
reporting periog

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical support from UVG

Figure9. Components for calculating the program's emission reductions.

Calculation

Emission reduction (ER)

Where:

9 wyhw D 1 P

Equationl

Responsible:
Head of the Department of

Geographic Information
Systems (INAB) with
technical suppart from UVG

9 th =

Emission Reductions under the ER Program inty@g@Qe*year?)

Gross emissions of the RL from deforestation over the Reference Periagy€ar?).
Net annual average emissions of the RL due to deforestation and degradation af
absorptions due to the increases in carbon during the reference periodgtgéar?)

This is sourced from Annex 4 to the ER Monitoring Report and equations are prg
below.

Monitored gross emissions from deforestation at year t @€gear?)
Annual net emissions from deforestation and degradation and the absorptions d
increase in carbon in theonitoring period (tCQe*year?)
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| T | | Number of years during the monitoring period; dimensionless

6. Reference Level (RL)

The RL estimation may be found is provided beldv RL was defined as the net annual average historical
emissions. Annual emissions or absorptions were estimated for all land transitions by REDD+ activity, and then
adding the results for all selected REDD+ activities for each year.

The REDD+ activities that are included in the reference level for Guatemala are:
1 Emissions from deforestation and forest degradation.
1 Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest
plantations.

Equation 2:

W[ 5 ST bRSYFO NI nbPan: T iy (U AR E T A

Where:
RL = Reference Level
Mg = Emissions from Deforestation
Pang = Emissions from degradation
Nv+wn = Removals from forest degradation recovery
Nyv+w = Removals due to increased carbon through forest plantations
AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent f
lands with forest cover loss (Degradation), and degraded permanent forest lands
increase their forest cover and establishment of forest plantations (Incedase
FE/FA = Emission factors for deforestation and degradation and absorption factors for ca

increases in forest biomass.

To determine the emissions of the reference level, the first step is to calculate the information from the activity
data and then make the estimate in tons of £8Quivalent.

Below you will find the links to the files to estimate the activity data, as well as the emissions and removals of the
reference level.

91 File containing the estimates of emissions and removals for each of the REDD+ activities:
9 File that contains the information of the point grid with its categories of land use:

6.1 Reference level activity data

6.1.1 Activity Data of deforestation

81 The Reference Level has 10 years because 2006 is considered the base year of the land cover status, and from
2007 onwards, emissions occurring from 2007 until 2016, which is considered the final year of the Reference Level,
are reviewed and quantified, sghen it comes to accounting, it is a total of 10 years.
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To determine the activity data, a random mesh was used consistihiy,864sample pointdor the entire country
and 10,414 plots for the program area. Each plot has a total of 25 elements and the use is determined by the
coverage that predominates.

Equation 3:
| &dY bb“fr ¢
¢c2ulf
Where:
I Bay = Data derived from deforestation
brsy = Number of plots that were interpreted as deforestation in the period stud
and that are categorized according to the number of tree elements, and tt
categories are:
@ tNAYFNE F2NBAaGY wn G2 wp GNBSaE
w 583INFRSR F2NBady wmn G2 mdp GNBSa
w | A3IKté& RSINFIYRSR F2NBady y (2 wmo
beadr g Total number of parcels found in the program area
T = Surface area of the program expressed in hectares
6.2 Reference level emission and removal data
6.2.1  Emissions from Deforestation
Equation 8:
, 1T . -
WAAE # # g— | BE TYU
" pPCq
Where:

Edef = Emissions caused by deforestation (tCO2 per year)

Ajire = Area from activity data that has been converted from forest type j to-favest type i during the
Reference Period, in hectares per year. In this case, Guatemala, the forests have a division t
four carbon strata:

1 Stratum |
T Stratum I
T Stratum 1l
1 Stratum IV
Ten types of no#orest land are considered:
1 Cropland (C): What are annual crops, African palm, rubber and coffee. What are ani
crops, African palm, rubber and coffee.
1 Agroforestry systems such as shagtewn coffee was separated.
1 Grassland (P);
1 Wetland (A);
1 Settlement (U); and
1 Other lands (O).
Gor = Total forest carbon content of eadbrest-carbon-contenstrata j before conversion/transition, i

tons of carbon per ha.
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Gofor = Total non-forest carbon content of each noforest land use i after conversion, in tons of carb
per ha.

44/12 Conversion of C to GO

RP = Years consisting of the reference period

The conversions identified for the reference level for Guatemala are the following:

Forest to croplands

1 Forest | to cropland lands
Forest to grasslands

i Forest I to grasslands
Forest to other lands

1 Forest | to other lands

The following tables show the forest carbon content as well as the content of othefanest land uses. The
origin of each of the values is shown in more detail in Chapter 3 and the respective sections of the report (Annex
4 and 5).

Forest carbon content

Stratum Forest carbon contentCfor- (Ton/ha)
Forest | 94.40

Non-forest carbon content

Non forest land Use Non forest carbon contentNofor- (Ton/ha)
Croplands (all classes not specified) and grasslands 4.7
Grasslands 6.73
Other lands 0

7. Reportingperiod (GHG)

Net emissions during theeportingperiod'®2in the accounting area are estimated by subtracting carbon emissions
and carbon removals.

Equation 12:

DI DF ST bRSYEACONMnbMun: T 4oty 105 AAHHA AAHHHA 71 "HHA 71 iz8HA
Where:

GHG = Reportingperiod
Pam: = Emissions from Deforestation
Mume = Emissions from degradation

182 The monitoring period has 4 years for degradation and recovery of degradation because the year 2016 cannot
be quantified again so the years 2017,2018,2019 and 2020 are used for the monitoring period and reported for the
year 2020. For deforestation, theted number of years is two because 2018 is taken as the base year and from
2019 to 2020 monitoring is carried out and reported for 2020.
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Nv+wn = Removals from forest degradation recovery
Nyv+w = Removals due to increased carbon through forest plantations

AD =  Activity data for conversion of forest lands to other lands (Deforestation), permanent fc
lands with forest cover loss (Degradation), other lands that become forest lands
degraded permanent forest lands that increase their forest cover and edtafdist of
forest plantations (Increases).

FE/FA = Emission factors for deforestation and degradation
FA =  Absorption factors for carbon increases in forest biomass.

The first step to calculate the net emissions of the monitoring period is the calculation of the activity data.
Activity data of the monitoring period

7.1 Activity Data of deforestation

To determine the activity data, a random mesh was used consistihg),854sample pointdor the entire country
and 10,414 plots for the program area. Each plot has a total of 25 elements and the use is determined by the
coverage that predominates.

Equation 13:

¢

brs+
F
¢c2ul f

| Rdrp

Data derived from deforestation
Number of plots that were interpreted as deforestation in the period stud
and that are categorized according to the number of tree elements, and tt
categories are:
w tNAYFNE F2NBadyY wn G2 wup
w 5S3INFRSR F2NBady wmn (2 wm
w | AFKE& RSINIRSR F2NBady
beasr¢ = Total number of parcels found in the program area

T = Surface area of the program expressed in hectares

N Z b’j)

E]i) (s
= U ¢
O ax

G N
b
y

7.2 Reportingperiod emission and removal data

Equation 18:

7.2.1 Emissions from Deforestation
N TT 3 .
WAAE # # Q_C | BE TYO
h

Where:

Edef = Emissions caused by deforestation (tCO2 per year)
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Ajire = Area from activity data that has been converted from forest type j to-favest type i during the
Reference Period, in hectares per year. In this case, Guatemala, the forests have a division t
four carbon strata:

1 Stratum |
1 Stratum i
1 Stratum Il
1 Stratum IV
Ten types of nofiorest land are considered:
1 Cropland (C): What are annual crops, African palm, rubber and coffee. What are ant
crops, African palm, rubber and coffee.
1 Agroforestry systems such as shagtewn coffee was separated.
1 Grassland (P);
1 Wetland (A);
1 Settlement (U); and
1 Other lands (O).
Gor = Total forest carbon content of each strata j before conversion/transition, in tons of carbon pe
Guofor = Totalnon-forest carbon content of each neforest land use i after conversion, in tons of carb
per ha.
44/12 = Conversion of C to GO
RP = Years consisting of the monitoring period

Forest to grasslands

i Forest | to grasslands

Forest carbon content

Stratum

Forest carbon content (Ton/ha)

Forest |

94.40

Non-forest carbon content

Non forest land Use

Non forest carbon content (Ton/ha)

Grasslands

6.73
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5.3.2. Data and parameters

FixedDataand Parameters

Parameter: Forest carbon contenfor)
Description: Forest carbon content of four carbon strata before conversion to-fovast land

Used in equations: 8,9,10,11 and 18,19,20,21.

Data unit: Ton of carbon per hectare

Source of data or The information generated in the carbon strata map of Guatemala was used to est
description of the method| biomass above and below ground for forest information.

for developing the data
including the spatial level To obtain the carbon content, a study was carried out in which a total of 2,364 forest
of the data (local,| Were analyzed, which was prepared by the National Council of Protected Areas wi
regional, national,| support of GIMBUT. For more details and explanation of how the value wamebttfor
international): the four strata of forest carbon in Guatemala you can consult the report that was n
which is in the following link:
https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view

To obtain greater clarity on how the forest carbon content in Guatemala was constru
the documents, databases and spatial data have been placed in the section @
comments. The criteria for data cleaning started with individual trees, identifyiygjcsl
data with respect to DBH, height was applied only where trees with inconsistent hg
were identified; however, in the other sources of information it was only used
reference. Plot debugging consisted of missing coordinate information amsistent
locations".

The most significant pool includes abeg®und biomass carbon from trees greater th
10 cm in diameter (Trees greater than 10 cm B8&te included, because for Guatema
it is the definition of a tree). measured at 1.3 m (DBH). Lianas and palms wel
considered as part of the aboveground or belowground biomass as part of the em
factors, since there is no information available.

The data of this pool is modeled in the carbon strata map at the national level, whict
prepared from 2,306 plots of forest inventories, from different projects, which w
systematized, refined, standardized, and analyzed to obtain the value of bidorasach
individual greater than 10 cm DB

General allometric equations were applied, differentiating between broadleaf fores
Petén, coniferous forests, broadleaf forests and mangrove forests. In the latter,

183 For Guatemala, the following definition for a tree is used:
Woody plant with a defined stem and crown with secondary growth that, when mature, reaches a minimum height of
5 meters and a minimum diameter of 10 cBamboos and palms are excluded.
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view

speciesspecific equations were used. The factor 0.47 was used to convert biomg
carbon and the result per hectare was standardized by dividing the result by the plot

The second pool, which is related to the previous one, includes bgtownd biomass
(roots). To estimate belowground biomass, an aboxground biomass ratio equation wg
used for all plots (Mokany, Raison & Prokushkin 2886xcept for the Mangrove Fores
plots, where an equation was used (Komiyama et al. 2608)

The following (seeError! Reference source not foundshows the equations used t
calculate the biomass above and below ground for the Petén, conifers, broadleave
three mangrove species forests, which take into consideration the relationship in fun
of the proportion of aerial biomass for the belegvound biomass. It is important t
mention that all the allometric equations are implemented at the tree level, not at
level of an entire plot.

Additionally, in the "Methodological report for the elaboration of the carbon strata m
in chapter 4.3 and 4.4 Allometric equations for broadleaved and coniferous forestg
explained how the allometric equations were applied, depending on the loeatf the
plots (page 7).

https://drive.google.com/file/d/1zLvJIbThxMOW _QFFZu4E29xBkb6wOfyx/view

A regional equation is used for the vegetation types of northern Peten (Arreaga) &
applied for all trees in Peten. For the rest of the country, two equations are used thg
assigned by vegetation type (coniferous and broadleaf), and three spgu@esfic
equations for mangrove trees (Rhizophora mangle L., Laguncularia racemosa (L.) G
Avicennia germinans (L.)L.).

Table55. Allometric equations used.

Mangrove species Equation Source 2 N Dmax

RhizophoranangleL. 0.178*DBH"2.47 Imbert  and 0.98 17 Unknown
Rollet(1989)a

Laguncularia 0.1023*DBH"2.50 Fromardet al. 0.97 70 10
racemosgL.)Gaertn.f. (1998)
Avicennia 0.14*DBH"2.4 Fromardet al. 0.97 2545 42.4
germinans(L.) L. (1998)
ConocarpugrectusL ¥ 0.1023*DBH”2.50 Fromardet al.
(1998)
Types of vegetation by regic Equation Source r2 N Dmax
Broadleaf vegetation of 107 ¢ Arreaga2002 95 139 130
northern Peten 4.09992+(2.57782*L
OG10(DBHY))) *1000

185 https://drive.google.com/file/d/1kM2ZLNOftIHTO4dueljyJx1s4 DuATA4/view?usp=drive_link
186 https://drive.google.com/file/d/15PmlisvBZefffzZb_GBZhMvry4y7sp2u/view?usp=drive_link
187 This equation is the same as the one used for the Mangrove species "Laguncularia racemosa (L.)".
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https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/1kM2ZLN0ftJHTO4due1jyJx1s4_DuATA4/view?usp=drive_link
https://drive.google.com/file/d/15PmlsvBZefff7-2b_GBZhMvry4y7sp2u/view?usp=drive_link

Broadleaf vegetation 0.13647DBH2.38351 UVG2018 0.939 100 79.9

Coniferous vegetation 0.15991 * UvVG2018 0.966 80 82
DBH"2.32764

With the biomass data for each individual, the conversion of tons of biomass to cart
made, multiplying by the fraction of 0.47 and the value for one hectare is extrapol
according to the size of each plot. The values are added for each of th& alat results
in a standardized value of tons of carbon per ha in each of them.

Each plot has geographic location data, and these were stratified bioclimatically,
indirect measure of primary productivity, based on the ombrothermal indices gener
for Guatemala, which were constructed with data obtained from the World Clintadli
page, using the monthly precipitation and temperature averages. This clin
classification has been widely used in Guatemala as a basis for regional planning
the integration of other variables of interest to forest services or biologicalewasion
(CONAP, 2015).

The plots with their carbon content were in 6 ombric horizons, and data (the ca|
content data of the analyzed plots) distribution tests were carried out for each of th
finding that none presented normality in the data distributions. Therefore, toyoaunt the
stratification according to the ombric horizons, a comparison test of k samples (Kr
Walllis) was carried out, where statistically differentiated groups were detected as s
below (Sedrror! Reference source not found.

Table56. Grouping categories according to climatic regime.

Ombric Horizon Frequg Sum of rank] Average | Groupg
ncy Ranges
8a. Hyperhumid Lower 381 | 559995.000| 1469.803 | A
7b. Wet top 578 | 684020.500| 1183.426 | B
6b. Upper sukhumid 172 | 203487.000| 1183.064 | B
6a. Lower suumid 633 | 725451.000| 1146.052 | B
8b. Hyperhumid superior 43 49152.500 | 1143.081 | B | C
7a. Wet Bottom 556 | 570960.000| 1026.906 C

As shown below, from the statistical grouping, four strata were determined at t
national level according to the amount of carbon and the zones of ombric horizons
Error! Reference source not found.The groups that are observed in table 8, indicat
those ombric indices that are statistically related to each other. That is why the resu
four groups.

Table57. Groups in which climatic regimes are classified.

Ombric Horizon Groups Final stratum

8a. Hyperhumid Lower | A ‘ ‘ I
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7b. Wet top B I
6b. Upper sukhumid B I
6a. Lower suhumid B I
8b. Hyperhumid superig B| C 1
7a. Wet Bottom C \Y

With these data, the values were assigned to those areas whose ombric horizon dig
have enough plots to be represented (e.g., Dry type), leaving the final stratificatior
detailed in Error! Reference source not foundwith which the national coverage is
achieved.

Table58. Strata assigned to horizons with insufficient values

Stratum Ombric Type Ombrian horizon
8. Hyperhumid 8a. Hyperhumid Lower
4. Semarid 4b. Upper semarid
5. Dry 5a. Lower Dry
5b. Superior dry
6. Subhumid 6a. Lower suthumid
" 6b. Upper sukhumid
7.Wet 7b. Wet top
9. UltraHyperhumid | 9. UltraHyperhumid
1] 8. Hyperhumid 8b. Hyperhumid superior
v 7. Wet 7a. Wet Bottom

To have more consistent data in the estimation of tons of carbon per hectare and
stratum, descriptive statistics were made for each group and the resulting car
content ranges were compared. Due to the great variability of the data according to
size of the plots and sampling designs, calculations of carbon density were made
the median and the weighted mean was also calculated for the four strata accordin
the proposal of Thomas and Rennie, 1987, who define that variance is a good estin
of the mean. Due to the variability of sampling designs for different purposes, d
distribution (norrnormal) and plot sizes, the probability density function (PDF) of {
data by plot size and by stratum through goodnessit tests was identified (Goer

Xutuc, 2017). Once the PDFs have been identified, it performs simulations of the cg
content per hectare, (Figure 6).

Thus, 10,000 simulations were run, truncating distributions according to the minim
and maximum of each data (tC/ha) by plot size and by stratum, respectively. The mg
was used for the analysis, since these are data that do not present a normaludistrib
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Figura 13. Comparacion de la estimacién por Monte Carlo y la de la Mediana sin simular (tC/ha) por
estrato

FigurelO. Estimated values for the carbon map.

Value applied: The final values of forest biomass above and below ground were as follows.

Tableb9. Carbon values obtained for each stratum.

Strata Median Standard deviation Uncertainty (%)

I 94.43 27.919 58.0%

1] 68.98 20.353 57.8%

] 80.46 9.049 22.0%

[\ 74.78 38.023 99.7%
QA/QC procedureg Review and evaluation of atypical data for its depuration. Due to the variability i
applied sources of information, different procedures were carried out in the debugging of

information. For most of the plots, the previously described process was ap{slés
figure 2), with the exception of the inventory base, for which the following steps
followed. Methodological Document (page 6).

https://drive.google.com/file/d/1zLvJIbThxMOW _QFFZu4E29xBkb6wOfyx/view

A constraint was made to limit the height of the trees in the equations so that heights
outside the range would bias the results. Additionally, plots with inadequ
georeferencing were removed from the analysis.

Additional analysis was done to check the accuracy of the map against the plots

project inventories. Since the country also submitted a reference level to the U
Nations Convention on Climate Change, we proceeded to review whether
correspon@nce of the map's carbon layers was in line with reality. Therefore, |
proceeded to perform an analysis to evaluate the quality of the carbon layers map,

can be found in the folder in this link:

https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVcYPxK8KNTI/view

245

Official Use Only
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https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view

Slope correction is a practice that is performed when taking data from forest
however, it is not certain if all the plots used in the carbon strata map of Guatemala
applied this good practice, which may represent a systematic error. This isrnoot
propagated because there is a risk that this adjustment was not actually implemente

Uncertainty  associated Table60. Uncertainty of the carbon strata after applying the Monte Carlo method,

with this parameter:

Strata Median Uncertainty (%)
(TonC/ha)
| 94.43 58.0%
1 68.98 57.8%
Il 80.46 22.0%
\Y 74.78 99.7%

The values found i&rror! Reference source not foundre the result of the modeling fo
the carbon strata for the calculation of the uncertainty of the emission reduction

Slope correction is a practice that is performed when taking data from forest
however, it is not certain if all the plots used in the carbon strata map of Guatemala
applied this good practice, which may represent a systematic error. This isrnoot
propagated because there is a risk that this adjustment was not actually implemente

Any comment: To access the documents and calculations related to this activity, consult the followin

Methodological report:
https://drive.google.com/file/d/1zLvJIbThxMOW QFFZu4E29xBkb6wOfyx/view

Database to build the carbon strata of Guatemala:
https://drive.google.com/file/d/12c80zxbj3VcquPhLeKNXHVcYPxK8KNTI/view

Shapefile:
https://drive.google.com/file/d/12dalACdM77zRz474dsfPLOu3D7bl16al8/view

For the National Forest inventory:

https://www.sifgua.org.gt/SIFGUAData/PaginasEstadisticas/Recursos
forestales/inventarieforestal.aspx and for the rest of the plots, they are based on
permanent sampling plots and inventory plotéttps://mangomap.com/desarrolle
forestal/maps/103965/parcelapermanentesde-medicin-forestatppmf-

?preview=true#

It is important to mention that for the elaboration of the carbon strata map there was
consolidation methodology that fulfilled this objective, however, the task of comp
information from plots from natural forests was carried out, which is why e¢her
information of different sampling sizes.
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https://mangomap.com/desarrollo-forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-?preview=true

Parameter: Non forest carbon conteniCnofol
Description: Nonforest carbon content after conversion of forest land to Aomnest land
Used in the equations: 9 and 19
Data unit: Tons of carbon/ha
Source of data or In order to have an estimation of the emissions that is closer to reality and to ass

description of the method
for developing the data,
including the spatial level

of the data (local,
regional, national or
international):

biomass existence value after deforestation, depending on the type of activity th
carried out, in addition to the data obtained for the country for agroforesygtems, the
general default values were used for land converted to cropland during the year follg
conversion, from the 2006 IPCC Guidelines for Wet Tropical Annual and Perennia
and their associated error range found in IPCC Table 5.9 ( 20@8)alues for these othe
non-forest use categories were used as described below (&b&61):

Table61. Carbon in biomass after conversion due to deforestation.

Note: Since there are national values, it is suggested to leave this table to have all th
forest carbon content values so that it is easier to replicate the Reference Levels al
Monitoring Period results in the process of rebuilding the estimatibreductions.

Other lanc Ton Range of error Source
uses Carbon/halyear and/or
uncertainty

Croplands (all 4.7 +75% IPCC 2019 (Volume -

classes  not Table 5.9, chapter !

specified) Croplands, annua
croplands)

Croplands 2.65 1.35% Alvarado J, Lopez [

Coffee Medina B. Estimatec

(intensive) guantification of
carbon dioxide fixed
by the
coffee agroecosysten
in Guatemala.
PROMFCAEF

Croplands 3.4788 +75% IPCC 2019 (Volume -

African Palm Table 5.3, chapter !
Croplands, annua
croplands)
Aboveground

Croplands 4.301%° +75% IPCC 2019 (Volume .

Rubber Table 5.3able 5.3,
chapter 5 Croplands
annual croplands]
Aboveground

188 modified by applying the Mokany equation
189The default assumption is that there is no change in bejosund biomass of perennial trees in agricultural

systems

%9 modified by applying the Mokany equation
191The default assumption is that there is no change in bejomund biomass of perennial trees in agricultural systems
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Other lanc TonCarbon/ha/ Range of error and/o Source

uses uncertainty

Agroforestry 20.1 1.34% Alvarado J, Lopez

systems Medina B. Estimate

(shaded guantification of carbo

coffee) dioxide fixed by the
coffee agroecosystem

Grasslands 6.73 +75% IPCC2006 (Table 6.4,
chapter 6 Grasslands

Settlements 0.00 N/A IPCQ006

Wetlands 0.00 N/A IPCQ006

Other lands 0.00 N/A IPCQ006

Value applied:
Other lanc Ton Range of error Source
uses Carbon/halyear and/or
uncertainty

Croplands (all 4.7 +75% IPCC 2019 (Volume -

classes not Table 5.9, chapter ¢

specified) Croplands, annua
croplands)

Croplands 2.65 1.35% Alvarado J, Lépez [

Coffee Medina B. Estimatec

(intensive) guantification of
carbon dioxide fixed
by the

Croplands 3.47492 +75% IPCC 2019 (Volume -

African Palm Table 5.3, chapter !
Croplands, annua
croplands)

Croplands 4.301% +75% IPCC 2019 (Volume -

Rubber Table 5.Fable 5.3,
chapter 5 Croplands
annual croplands)

192 modified by applying the Mokany equation
193 modified by applying the Mokany equation
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Other land use

Agroforestry
systems
(shaded
coffee)

Grasslands

Settlements

Wetlands
Other lands

20.1

6.73

0.00

0.00
0.00

TonCarbon/ha/

Range of error and/o Source

uncertainty

1.34%

+75%

N/A

N/A
N/A

Alvarado J, Loépez
Medina B. Estimate
guantification o]
carbon dioxide fixed
the

IPCC2006 (Table 6.4,
chapter 6 Grasslands

IPCQ006

IPCQ006
IPCQ006

Note: Since there are national values, it is suggested to leave this table to have all th
forest carbon content values so that it is easier to replicate the Reference Levels a
ReportingPeriod results in the process of rebuilding the estimation of reductions.

QA/QC procedures Does not apply because they are default values taken from the IPCC Guidelines.
applied
Uncertainty  associated

with this parameter:

Table62. Uncertainty of carbon content in nefiorest land

Classification

Agriculture Coffee Palm Rubber Agroforestry| Grasslands

Mean (TonC/ha 4.7 26| 24 3.0 20.3 6.7
Average

(TonC/ha) 4.7 27| 24 3.0 20.2 6.8
Deviation

(TonC/ha) 3.1 03] 0.2 0.0 361.6 55.8
Cl¢ lower limit

(TonC/ha) 1.22| 1.64| 144 2.63 -16.72 -7.78
Clg upper limit

(TonC/ha) 8.15| 3.70( 3.35| 3.38 57.12 21.51
% 73.43| 38.93|39.83| 12.58 181.82 218.33

Any comment:

To access the documents and calculations related to this activity, consult the followin

Chapter Croplands for Croplands:
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https://www.ipcc-
nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4 Ch05_Cropland.pdf

Chapter Croplands for African Palm and Rubber:
https://www.ipcc-
ngqip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4 05 _Ch5_Cropland.pdf

Chapter Grasslands
https://www.ipcc-
ngqip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4 06 _Ch6_Grassland.pdf

Data for intensive coffee and Agroforestry systems (shaded coffee):
https://drive.google.com/file/d/1kXI5Pxr_iUJOffJITVBT]F2iWihs3tg/view?usp=drive

https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww
usp=drive link&ouid=115188584703966598135&rtpof=true&sd=true

Monitored Dataand Parameters

Parameter: Deforestation

Description: Forest land converted to neforest uses

The following equations were used to calculate this parameter:
Activity data: Equation 13

Additionally, to convert the data to emissions we used equali®n

Data unit: Hectares

Value monitored

during this Category Ha

Mor_utormg/Reportmg Forest | to grasslands 3,831.08

Period:

Source of data and TO generate the activity data for this parameter, Collect Earth was used as a platfo
description of | the collection of land use information for the years of interest, which allows us to ide|

the permanence and changes that occurred in these years. For thefidatitin of these
land uses, Guatemala uses tlRCClassification to establish the land use of the par
being observed. To use the Collect Earth form, Guatemala has a methodological pt
for its use, which can be consulted at the following link:
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fFVWufGJnj TRY7f?
drive_link

measurement/calculati
on methods and
procedures applied:

The total number of interpreters who carried out the analysis of the images were t
specialists: Ulises Armas, Claudia Saput and Melany Ramirez.

For the identification of deforestation, plots were identified in which, during the 2Q
2020 period, they lost their entire forest cover or suffered a degradation process gr
than 70% loss of the elements corresponding to trees.
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch05_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch05_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_06_Ch6_Grassland.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_06_Ch6_Grassland.pdf
https://drive.google.com/file/d/1kXI5Pxr_iUJOffJJTfVBTjF2iWihs3tq/view?usp=drive_link
https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true
https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link

After interpreting thell,354sample pointsand labeling the change, a filter was made
identify those points that were deforestatior27 points were identified withinthe
external area of the program (Laguna del Tigoehen use the equation found in sectig
3.1.1 to obtain the data on hectares of deforestation. For monitoring, a tota27o
deforestation points were identified, which is equivalent to a totaP6f859.82ha.

After the identification of the deforested plots, the forest stratum was identified for e
of the plots and the carbon content was assigned. Then, thefamst cover to which
the plot passed was identified and the carbon content for this use was &skign

The information corresponding to the activity data can be faund
https://drive.google.com/drive/folders/IW5iqLKV7ig&alYzd _1HnDgkaPYCV

In the tabd ! NB | 9 EcluSmElir tide section corresponding to Deforestation is
information corresponding to the activity data for thenonitoring period. The
AYTF2NNIGA2Y Ay (GKA&a O2fdzyy Aa y2i RA(

QA/QC procedureg A review of the norogical changes was made and the information corresponding tg
applied: land cover that did not match was updated.

For quality control, the criterion of using 5% of the sample corresponding to the
deforestation points was used, witho®% confidence interval and an expected 5% er

Uncertainty for this Table63. Uncertainties for
parameter: deforestationfqr the reporting Deforestation
period
Classification
Median(TonC) 44,951.1
Averageg(TonC) 45,032.8
Deviation(TonC) 42,905,355.4
Cl¢ lower limit (TonC) 32,024.6
Clg upper limit(TonC) 58,084.9
% 29.0
Any comment: To access the documents and calculations related to this activity, consult the follg
link:

Activity data:
https://drive.google.com/drive/folders/12VcgmEl6an7EKVeHXpsZkgqtFYS5MhG(

Ly GKS GFo a! NBI9EGSNYLé O2fdzyYy 935 Ay
information corresponding to the activity dafar the reporting period The information
Ay GKAa O2fdzvYy A& y24G RAGARSR Ayd2 (K
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC

Calculation of hectares and emissions/absorptions
https://drive.google.com/drive/folders/IW5igLKV7ig&alYzd _1HnDgkaPYCV

5.4 QUANTIFICATIONF EMISSION REDUCTIONS

5.4.1 Referencdevelfor the Monitoring / ReportingPeriodcoveredin this report
Year of | Averageannual | If applicable, If Adjustment, if | Reference
Monitoring/ Reportin | historical average applicable, | applicable level
g gperiodt emissionsfrom | annual average (tCCp-elyr) (tCCe-
deforestation historical annual elyr)
over the | emissions historical
Reference from forest removalshy
Period(tCCp- degradation sinks over
elyr) over  the the
Reference Reference
Period Period
(tCp- (tCCp-elyr)
JIWTAY
2020 1,096,058.92 - - - 1,096,058.92
Total 1,096,058.92 - - - 1,096,058.92
5.4.2  Estimationof emissionsy sourcesand removalsby sinksincluded
Year of | Emissions  from | If applicable, | If applicable, | Net emissionsand
Monitoring/ Reportin | deforestation emissions  from removals by | removals(tCCp-
g gPeriod (tC- forest degradation | sinks  (tCQ2- | elyr)
elyr) (tCc-elyr)* elyr)
2020 809,616.71 - - 809,616.71
Total 809,616.71 - - 809,616.71
5.4.3 Calculationof emissionreductions
TotalReferencd_evelemissionsduringthe ReportingPeriod (tCO2e) 1,096,058.92
Net emissionsand removalsunder the ERProgramduring the
ReportingPeriod(tCO2e) 2020 809,616.71
EmissiorReductiongduringthe ReportingPeriod(tCO2e)
2020 286,442.21

252

Official Use Only



https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV

5.5UNCERTAINTOFTHEESTIMATE GEMISSIONREDUCTIONS

Uncertaintyof Reference_evelemissionsduringthe reporting period (%) 71.46
Uncertainty of net emissionsand removals under the ERProgramduring the for the
reporting period (%) 2020 77.65
Uncertaintyof EmissiorReductionsduringthe reporting period (%)

2020 77.65
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Document history

Version

Date

Description

1

June 2022

The initial version moved for approval by Carbon F
Participants during a threereek neobjection period.
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Document history

Version Date Description
2.4 May 2022 1 Page 1 and section 8 ¥ been adjusted to
reflect the dentition of Total ERs
2.3 December 2021 1 Section5.2 was adjusted to allow the reporting
of the uncertainty estimates for both the
reporting period and the crediting period.
I Section 8 has been adjusted to clarify th
countries can also report ERs jointly and not o
in separate calendar years.
2.2 August 2021 1 Crossreferences have been corrected
1 Information about the start date of the creditin
period has beemequestedin annex 4.
2.1 November 2020 Aspects on uncertainty analysis were revised based on
guidelines on uncertainty analysis.
2 June 2020 Version approved virtually by Carbon Fund Participal
Changes made:
1 Update to consider the changes made to t
Methodological Framework (Version 3.0) a
Buffer Guidelines (Version 2.0)
I Update to consider the changes made to t
Validation and Verification Guidelines
1 January 2019 The initial version approved by Carbon Fund Participg

during a threeweek nonobjection period.
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