
 

1 

 

Official Use Only 

 

 

Forest Carbon Partnership Facility (FCPF)  
Carbon Fund 

 

ER Monitoring Report (ER-MR)  
 

ER Program Name and Country:   Guatemala 

Reporting Period covered in this 
report: 

01-01-2020 to 31-12-2020 

Number of FCPF ERs: 4,842,708 

Quantity of ERs allocated to the 
Uncertainty Buffer: 

1,109,864 

Quantity of ERs to allocated to 
the Pooled Reversal Buffer: 

1,446,523 

 

Number of FCPF ERs from 
enhanced removals through 
afforestation/ reforestation  

-- 

Date of Submission:   30-06-2022 

Version Version 8.0 

 

 

 

  



 

 

 

 

 

Official Use Only 

 

Acronyms 
AAI   average annual increments  

AFSs  Agroforestry systems 

ANACAFE National Coffee Association (Spanish acronym) 

BDP  Benefit Distribution Plan  

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

CEP  Collect Earth Project  

CNCC  National Climate Change Council (Spanish acronym) 

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

ENREDD+  National REDD+ Strategy 

ER   Emissions Reduction 

ERPD   Emissions Reduction Document (ERPD) 

ERP   Emission Reduction Program 

ERPA   Emissions Reduction Payment Agreement 

EF  Emission factors 

FA   Absorption factors 

FAO  Food and Agriculture Organization of the United Nations 

FCF  Forest Fire Commission  

FCPF   Forest Carbon Partnership Facility (FCPF) 

FIP  Forest Investment Program (FIP) 

FREL  Forest Reference Emission Levels 

FUNDAECO Foundation for Ecodevelopment and Conservation, for its acronym in English 

GCI  Interinstitutional Coordination Group 

GCF  Green Climate Fund (GCF) 

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

GHG   Greenhouse Gases 

GoG  Government of Guatemala (GoG)  

GSCCC  Guatemalan Climate Change Science System of Climate Change 

IBRD   International Bank for Reconstruction and Development (IBRD). 

INAB   National Forest Institute (INAB, for its acronym in Spanish) 

IPCC  Intergovernmental Panel on Climate Change 

LULUC  Land Use, Land-Use Change and Forestry 

MARN  Ministry of Environment and Natural Resources for its acronym in Spanish),  

MAGA  Ministry of Agriculture, Livestock and Food for its acronym in Spanish)   

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

MINFIN   Ministry of Public Finance for its acronym in Spanish) 

MOP  Manual de Operations 

MRV  Monitoring, Reporting and Verification 

NDC  Nationally Determined Contributions 

NFI   National Forest Inventory 

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

vocation. 

PINFOR  Forestry incentive program 

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

forests in Guatemala. 

PPM   Permanent Sampling Plot System 

PDB  Benefit sharing plan 



 

 

 

 

 

Official Use Only 

Plant  Forest plantations 

REDD+  Reducing emissions from deforestation and forest degradation. 

REDDES  Local Networks for Development for its acronym in Spanish 

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

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

and REDD+ Safeguards for its acronym in Spanish) 

SNIGT   National GHG Inventory System for its acronym in Spanish 

UNFCCC  United Nations Framework Convention on Climate Change 

UVG  Universidad del Valle de Guatemala 

VCS  Voluntary Carbon Standards (VCS) 

WCS  Wildlife Conservation Society 

  



 

 

 

 

 

Official Use Only 

TABLE OF CONTENTS 

 

1 IMPLEMENTATION AND OPERATION OF THE ER PROGRAM DURING THE REPORTING PERIOD ......................... 1 

1.1 Implementation status of the ER Program and changes compared to the ER-PD ....................................... 1 

1.2 Update on major drivers and lessons learned ............................................................................................. 4 

1.3 Methodological deviations ........................................................................................................................... 6 

2 SYSTEM FOR MEASUREMENT, MONITORING AND REPORTING EMISSIONS AND REMOVALS OCCURRING 

WITHIN THE MONITORING PERIOD ............................................................................................................................... 6 

2.1 Forest Monitoring System ............................................................................................................................ 6 

2.2 Updates to the Monitoring Approach ........................................................................................................ 17 

2.3 Measurement, monitoring and reporting approach .................................................................................. 17 

3 DATA AND PARAMETERS ................................................................................................................................... 33 

3.1 Monitored Data and Parameters ............................................................................................................... 33 

4 QUANTIFICATION OF EMISSION REDUCTIONS ................................................................................................... 44 

4.1 ER Program Reference level for the Monitoring / Reporting Period covered in this report ...................... 44 

4.2 9ǎǘƛƳŀǘƛƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ōȅ ǎƻǳǊŎŜǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ōȅ ǎƛƴƪǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 9w tǊƻƎǊŀƳΩǎ ǎŎƻǇŜ .............. 45 

4.3 Calculation of emission reductions ............................................................................................................ 46 

5 UNCERTAINTY OF THE ESTIMATE OF EMISSION REDUCTIONS .......................................................................... 47 

5.1 Identification, assessment and addressing sources of uncertainty ........................................................... 47 

5.2 Uncertainty of the estimate of Emission Reductions ................................................................................. 69 

5.3 Sensitivity analysis and identification of areas for improvement of Monitoring, reporting, and verification 

system. 90 

6 TRANSFER OF OWNERSHIP OF EMISSION REDUCTIONS ...................................................................................... 1 

6.1 Ability to transfer ownership of emission reductions .................................................................................. 1 

6.2 Implementation and operation of Program and Projects Data Management System ................................ 7 

6.3 Implementation and operation of ER transaction registry .......................................................................... 8 

6.4 ERs transferred to other entities or other schemes ..................................................................................... 8 

7 REVERSALS ........................................................................................................................................................... 9 

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)........................................................... 9 

7.2 Quantification of Reversals during the Reporting Period ............................................................................ 9 

7.3 Quantification of pooled reversal buffer replenishments ......................................................................... 11 

7.4 Reversal risk assessment ............................................................................................................................ 13 

8 EMISSION REDUCTIONS AVAILABLE FOR TRANSFER TO THE CARBON FUND .................................................... 22 

ANNEX 1: INFORMATION ON THE IMPLEMENTATION OF THE SAFEGUARDS PLANS .................................................. 25 

ANNEX 2: INFORMATION ON THE IMPLEMENTATION OF THE BENEFIT-SHARING PLAN ............................................ 68 

ANNEX 3: INFORMATION ON THE GENERATION AND/OR ENHANCEMENT OF PRIORITY NON-CARBON BENEFITS ... 98 



 

 

 

 

 

Official Use Only 

ANNEX 4: CARBON ACCOUNTING ς ADDENDUM TO THE ERPD ................................................................................ 108 

ANNEX 5: ER MONITORING REPORT (ER-MR) ON THE AREA OUTSIDE THE SCOPE OF ER PROGRAM ACCOUNTING 

AREA .......................................................................................................................................................................... 227 

 

 

 

 

 

 

 

 

 



 

 

1  

Official Use Only 

1 IMPLEMENTATION AND OPERATION OF THE ER PROGRAM DURING THE 

REPORTING PERIOD   
 

1.1 Implementation status of the ER Program and changes compared to the ER-PD 
 

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 Document (ERPD). Key dates and milestones of the RE Program are listed below. 

 

¶ Establishment of the Executing Unit: Article 5 of Decree 20-2020, 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 (INAB, for its acronym in Spanish), who will coordinate actions with the Ministry of Environment and 

Natural Resources (MARN, for its acronym in Spanish), the Ministry of Agriculture, Livestock and Food (MAGA, 

for its acronym in Spanish) and the National Council for Protected Areas (CONAP, for its acronym in Spanish).1 

 

¶ Signing of the ERPA: On September 13, 2021, Guatemala 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 Finance (MINFIN, for its acronym in Spanish) and the 

International Bank for Reconstruction and Development (IBRD). 

 

¶ Launch of the National Strategy to Reduce Deforestation and Forest Degradation under the REDD+ 

mechanism: On September 13, 2021, the Ministry of Environment and Natural Resources officially delivered to 

the President of the Republic of Guatemala the finalized document of the REDD+ National Strategy (2020-2050), 

being a relevant milestone in the country, to ratify its commitment to advance in the actions of the Emission 

Reduction Program (ERP).2  

 

¶ Approval of the INAB and CONAP institutional modalities to implement actions within the ERP: The ERPD 

established that INAB and CONAP would design institutional mechanisms framed in the Emission Reduction 

Program. In this sense, in 2021 INAB approved, through the Board of Directors of the institution as the collegiate 

body, a manual on the Mechanisms of Compensation for Environmental and Ecosystem Services (MCSEAB, for 

its acronym in Spanish)3 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 Spanish) through management models for the conservation and sustainable use 

of forests. 

 

¶ Registry of Projects for the Removal or Reduction of Greenhouse Gas (GHG) Emissions: Compared 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 many functions, to avoid the double accounting of REDD+ initiatives subject to payment based on 

results. The Registry was created and published in the Central American Official Newspaper in August 2020, 

through Ministerial Agreement 284-2020. Said Registry establishes the creation of operating and procedure 

manuals, which were prepared in 2021 and are in the process of being approved, with an 80% progress rate.4  

 
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%20Procedimientos%20del%2

0Departamento%20de%20Conservacion%20de%20Ecosistemas%20Forestales.pdf 

4   https://drive.google.com/file/d/1e4biZFoxzReLoRumKAh-iS2BRK_vG9Xl/view   

 

https://www.congreso.gob.gt/detalle_pdf/decretos/13525#gsc.tab=0
https://twitter.com/marngt/status/1448303019649556485
https://www.inab.gob.gt/images/informacionpublica/manuales/6.52%20Manual%20de%20Normas,%20Procesos%20y%20Procedimientos%20del%20Departamento%20de%20Conservacion%20de%20Ecosistemas%20Forestales.pdf
https://www.inab.gob.gt/images/informacionpublica/manuales/6.52%20Manual%20de%20Normas,%20Procesos%20y%20Procedimientos%20del%20Departamento%20de%20Conservacion%20de%20Ecosistemas%20Forestales.pdf
https://drive.google.com/file/d/1e4biZFoxzReLoRumKAh-iS2BRK_vG9Xl/view
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¶ ERP Benefit Distribution Plan (BDP): Compared 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 the consultations carried out with 

project beneficiaries to obtain approval. The BDP also has a Nesting Protocol that describes the methodological 

integration of existing REDD+ initiatives within the ER Program, to avoid double carbon accounting. 

 

¶ Progress in actions and interventions under the ER Program: The 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 developed in the 

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 mechanisms for ecosystem and environmental services associated with forests; and 

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 projects are a) 

GUATECARBON REDD+ Project; b) Lacandón - Forests for Life REDD+ Project; c) (Early) Local Networks for 

Development (REDDES, for its acronym in Spanish) REDD+ 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 are the first initiatives that, within the 

framework of the ERP, have carried out Emission Reduction activities. Currently, the open call phase for project 

submissions runs from November 29, 2023, to October 31, 2024. 

 

Decisive actions in the face of COVID-19: On March 6, 2020, through Government Decree 5-2020, a state of 

calamity was declared in the country because of the official pronouncement of the World Health Organization, 

which identified the virus called COVID-19 as an international public health emergency. In this sense, the right 

of free locomotion and conglomerations of people at the national level were limited. Therefore, the REDD+ 

activities planned by the Guatemalan Government and the REDD+ projects were limited due 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 compliance with the current national regulatory framework, such as the Law of Protected Areas and its 

Regulations, Decree No. 4-89, the Master Plan for the Mayan Biosphere Reserve, the model of community 

forestry concessions, the PINPEP and PROBOSQUE Laws, among 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. Additionally, 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 by FUNDAECO), 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 noteworthy action 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. 

 

The risk due to displacement during the year 2020 in the area of intervention 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 accounting 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 derived from COVID-19, following the health and safety, innovation and sustainability 

cross-cutting 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 Commission (FFC) 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 conducting permanent monitoring in the Maya Biosphere Reserve for more than 20 years 

(through the Center for Evaluation and Monitoring (CEMEC, for its acronym in Spanish) together 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 Sarstún-Motagua region, the second territory outside the accounting area of 

the ERP, is low given that the territory has been co-administered by CONAP and FUNDAECO for more than 25 years, with 

no expiration date, because 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 Green Climate 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 actions 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 decision-making 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/apps/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 

tǊƻƎǊŀƳ 9ƴǘƛǘȅΤ ǘƘŜ bŀǘƛƻƴŀƭ CƻǊŜǎǘ LƴǎǘƛǘǳǘŜ όLb!.ύΣ ŀǎ ǘƘŜ tǊƻƎǊŀƳΩǎ 9ȄŜŎǳǘƛƴƎ 9ƴǘƛǘȅΤ ŀƴŘΣ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ 

and Natural Resources (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 20-2020 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 Protected 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, through 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 REDD+ Projects. In addition, it has received specialized support in carbon monitoring 

and accounting, complemented by academia (Universidad del Valle de Guatemala). 

 

This type of coordination and inter-institutional 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 

ǘƘŜ ŦƛƴŀƴŎƛŀƭ Ǉƭŀƴ ŀƴŘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ 9wtΩǎ ŦƛǊǎǘ 9wt! ŘǳǊƛƴƎ нлнл 

 

¢ƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ DǳŀǘŜƳŀƭŀ όDƻDύ ǿƛƭƭ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŀǊƻǳƴŘ тр ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 9wtΩǎ ǘƻǘŀƭ ƛƴǾŜǎǘƳŜƴǘ 

cost resources, which add up to approximately USD 226 million. This contribution includes resources for coordination, 

monitoring, evaluations, reports, through underlying government programs, that is, INAB incentives through 

twh.h{v¦9Σ tLbt9t ŀƴŘ /hb!tΩǎ tǊƻƎǊŀƳ ŦƻǊ ǘƘŜ ǊŜǎǘƻǊŀǘƛƻƴΣ ǇǊƻǘŜŎǘƛƻƴΣ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ŀƴŘ 

biological diversity, the National REDD+ Strategy, among others of 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 donation 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, the FIP has not yet been released. 

 

Therefore, for the emissions reduction program, the Guatemalan Government, through Decree number 20-2020, Article 

5, stipulates that the Ministry of Agriculture, Livestock, and Food (MAGA) must prioritize allocating an additional five 

million quetzales (5,000,000.00) 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 collaborators. 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 as a part of the National REDD+ Strategy (2020-2050)5 update, the main drivers of deforestation were determined 

as6: 

 

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 agricultural activity 

causes losses of 24% of forests at the national level. The expansion of urban and industrial infrastructure generates only 

 
5  https://www.marn.gob.gt/wpfd_file/estrategia-nacional-redd/ 
6 The information about drivers of deforestation differs from the ERPD, because updated information 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 2006-2016, about 154,000 ha of forest land were probably or possibly degraded by the unsustainable use 

of forest products throughout the country, while 13,300 ha of the degraded area is associated probably with 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 (2020-2050)7. 

 

¶ 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 management of the territory, starting with the implementation of municipal 

development plans through participatory, inclusive and democratic processes. 

 

¶ Operational strengthening of institutions related to agricultural, forestry and natural resource conservation 

activities (MARN, INAB, CONAP, MAGA) and municipalities: For 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 addition, the 

strengthening of local governments through the local institutional decentralization policy must be implemented 

effectively. 

 

¶ Increase budget investment and other resources to strengthen Forest management and control: To strengthen 

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 and legal conditions that generate new economic, social and technological mechanisms that 

allow reducing deforestation and forest degradation. 

 

¶ Strengthen the REDD+ Monitoring System: The 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 follow-up of the challenges it faces. Therefore, the ENREDD+ action 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 potential hiring of trained staff. 

 

¶ Strengthen training, awareness, and communication systems: To 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 decision-making and actions in forest fires, the National Institute of 

Forests (INAB) has implemented an automated hotspots alert system on its website. 8 

 
7 https://www.marn.gob.gt/wpfd_file/estrategia-nacional-redd/ 
8 Link: https://sig.inab.gob.gt/portal/apps/dashboards/81d8eb742ff44fd09b5144d8aeb4ae9b 

https://sig.inab.gob.gt/portal/apps/dashboards/81d8eb742ff44fd09b5144d8aeb4ae9b
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1.3 Methodological deviations 
 

This section does not apply because the reference level has not yet been validated. 

 

2 SYSTEM FOR MEASUREMENT, MONITORING AND REPORTING EMISSIONS AND 

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 account a diversity of governmental and non-governmental institutions, including academia, research centers 

and civil society organizations. In addition, it is based on the current legal frameworks: Forestry Law (Decree 101-96)9, Law 

of Protected Areas (Decree 4-89)10, and the Framework Law to Regulate the Reduction of Vulnerability, the Mandatory 

Adaptation to the Effects of Climate Change and Greenhouse Gas Mitigation (Decree 7-2013)11. 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 the institutions 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 from Universidad del Valle de Guatemala 12for 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 the FCPF. 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 Framework Convention 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 GCI13 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/gua140260.pdf 
12 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. 
13 GCI is the institutional governance body for REDD+ implementation in Guatemala. 

https://www.acnur.org/fileadmin/Documentos/BDL/2008/6696.pdf
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Table 1. Participating institutions in the elaboration of the First Emissions Reduction Monitoring Report and the inputs 

provided. 

 

Institution Inputs 

INAB / Emission Reduction 

Program Executing Entity (, 

Technical coordinator, 

departments of GIS and Climate 

change) 

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 incentives by 

PINPEP, PINFOR, and PROBOSQUE. 

Data, maps and/or polygons linked to the use of firewood and legal and illegal 

selective logging. 

Estimation of average annual increments (AAI), and removals due to increased 

carbon stocks at the national level, through forest management and reforestation 

(management of natural forests, plantations, AFSs, forestry incentives) and natural 

regeneration. 

Emission factors for degradation and Removal factors for increases in carbon 

stocks. 

Participate in visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

CONAP / Climate 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 in visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

  

MAGA / Geographic, Strategic 

Information and Risk 

Management and Climate Change 

Unit. 

Develop auxiliary data such as vegetation cover and land use maps, for a potential 

estimate of carbon in the land uses. 

Support monitoring report integration. 

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. 

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

Staff to standardize and ensure that there is consistency in the data presented in 

the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the reference 

level presented to the UNFCCC and the Registry of Projects for the Removal or 

Reduction of Greenhouse Gas (GHG) Emissions. 

Coordinate visual interpretation of sample units of the national grid for generating 

LULUC Activity Data. 

REDD+ Projects  

Guatecarbon, Forests for Life, 

Networks for Local Development 

(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. 

Universidad del Valle de Guatemala 

Support on carbon accounting, data processing.   

Support on visual interpretation of sample units of the national grid for generating 

LULUC Activity Data. 

Support on ER monitoring development.  

Support on uncertainty and sensitivity analysis. 

 

 

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 the ERPD14, and with the 

national FREL presented to UNFCCC15. This 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 of activity 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 map16 which 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 Forest Inventory 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 applied 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 absorptions. A general approach of MRV in Guatemala is summarized in Figure 1. 

 

 
14 

https://www.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%2030

%20-08-%202019%20ENGb.pdf 
15 https://redd.unfccc.int/files/niveles_referencia_emisiones_forestales_guatemala_070222.pdf 
16https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view   

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
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Figure 1 General approach 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 the plots. This data 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 Izabal. The total official 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 Based Area estimation through the use of a visually 

interpreted grid of sampling points developed with the Collect Earth platform17 and 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/collect-earth/  

Access to the Guatemalan information collection form:  

https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link 

 

https://openforis.org/tools/collect-earth/
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link
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represents a geo-referenced 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 analysis 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 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 future, 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 uncertainty) to provide national statistics and international reports. See Table 2 and Table 3. 

 

Table 2. Main activity data inputs of the MRV System for deforestation, degradation and increases. 

Inputs Type of Information Scale/Resolution/Sam
pling Unit 

Frequency Source/Protocols 

Point sampling 
grid for forest 
monitoring 

Geodatabase with 
variables of forest 
cover and land use 
dynamics 

National grid of 3.1 X 
3.1 km for visual 
interpretation in 
medium and high-
resolution images 
(11,354 sampling 
points) for the entire 
country, regarding the 
FCPF program area, the 
total points correspond 
to a total of 10,414. 

Multi-temporal 
evaluation of coverage 
and change of use every 
2 years 

GIMBUT, 2018 

RS images Collection of 
remote sensing 
images (Digital 
Globe, 
Airbus, INEG, 
AfriGIS, CNES) 

Median: 30 m 
(Landsat, 5,7 and 8) 
High: 1.24 m to 5 m 
(Spot, WorldView, 
Rapid eye, Quick Bird, 
Sentinel, etc.) 

Period of 15 days, 
Monthly, Annual 

Google Earth, Engine 
and Bing Maps with 
the use of the Collect 
Earth platform (FAO, 
2015) 

 

 

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 different purposes, allometric models and bioclimatic variables, combined with national and default (IPCC) 

values on the non-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 the estimation 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 in Table 3. 
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Table 3. Main inputs of emission and absorption factors of the MRV System for deforestation, degradation and increases. 

 
Inputs Type of Information Scale/Resolution/Sampli

ng Unit 

Source/Protocols 

Emission 

Factors 

Carbon Strata Map 
Raster and Vector 

Geodatabases 
1 ha 

GIMBUT, 2017; Gómez 

Xutuc 2017. 

Carbon density of 

land use in 

agriculture, livestock 

use and agroforestry 

systems 

Databases and 

estimation process in 

the Quantification of 

carbon. Specific studies. 

Districts of crop 

producers and 

agroforestry systems 

ANACAFÉ  1998, Castillo 

2006 

Non-forest carbon 

contents 
Default emission factors 

National/ By type of 

climatic region 
IPCC, 2006; IPCC, 2019 

Absorption 

Factors 

Permanent plots Databases Plots in forest plantations INAB, 2012. Samudio 2017. 

Growth models 

Average annual 

increments and 

absorption factors 

National (forest 

plantations) 

INAB, 2012. 

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 

long-term use very complex. Therefore, it is important to make a substantial improvement in the MRV for emission 

and removal factors in the medium term18. 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, with a design 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 the ER Program and then, 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. It is important to 

mention that the diagram was created based on the structure that the executing unit has described in the 

operational process manual. 

 

 
18 Not to be implemented during the ERP period.  
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Figure 2. Process for the elaboration of the monitoring, validation and reporting report 

 

The following (see Table 4) summarizes the parameters and operations related to activity data and emission factors 

associated with the Guatemalan MRV System. 
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Table 4. Summary of parameters and operations of the MRV system. 

 

Parameter 

¶ AD: Area (ha) where deforestation, degradation, restoration of 

degraded forest areas or forest plantations occur. 

¶ EF: Carbon content and change in carbon content for each stratum 

of the carbon map or type of plantation.  Default non-forest carbon 

content from IPCC guidelines. For agroforestry systems, national 

information is available. 

¶ Emissions and reductions of GHG emissions due to deforestation, 

degradation, restoration of degraded forest areas and increases in 

carbon stocks. 

Description 

¶ Analysis and interpretation of 10,414 grid points to identify areas 

with deforestation and degradation, as well as the restoration of 

degraded forest areas or forest plantations. All points at national 

scale will be monitored to ensure that there are no leaks to areas 

outside the program. 

¶ Use of EF data reported in Annex 4. 

¶ Monitoring and reporting of CO2 emissions and reductions due to 

deforestation and degradation separately for each activity, as well 

as emission reductions due to increases in carbon stocks in forest 

plantations and restoration of degraded forest areas. 

Data Units Ha, tC, tC/ha/year, tCO2eq, t CO2eq/year 

Source of data or measurement/ 

calculation methods and procedures to 

be applied (e.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 data 

or methods will be approved during 

the Term of the ERPA. 

¶ For the AD, data at the subnational level from the grid was used 

derived from visual interpretation of remote sensors to estimate 

activity data. 

¶ For EFs related to forest land, field data derived from the carbon 

strata map are used, which integrate forest inventory plots, 

permanent sites, and scientific research data. And national and 

default tabular values for forest plantations and non-forest land 

uses. 

¶ The IPCC 2006 guidelines are followed for data processing. 

Frequency of monitoring/ recording: 

¶ The reporting periods are as follows: 

¶ First reporting period: 01-01-2020 to 31-12-2020. 

¶ Second reporting period: 01-01-2021 to 31-12-2022 

¶ Third reporting period: 01-01-2023 to 12-31-2024 
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Monitoring Equipment: 

¶ For AD, data from different remote sensors of medium and high 

resolution, computer equipment, specialized software for 

processing satellite images and for surveying the sampling grid are 

used. 

¶ For the EF, forest inventory equipment, computer equipment and 

statistical software are used. Default non-forest carbon content 

from IPCC guidelines. 

¶ For the estimation of emissions, databases in Excel and statistical 

software are used. 

Quality Assurance/ Quality Control 

procedures to be applied: 

¶ Review of logical errors in the changes of the images interpreted for 

the dynamics of deforestation, degradation and increases in activity 

data. 

¶ Multiple interpretation (3 different interpreters) of a percentage of 

total sample plots was guaranteed.  

¶ All processes are described in different methodological protocols 

including procedures to ensure QA/QC processes as described in 

section 2.2.1. 

¶ Work is being done to use current protocols and refine them and 

translate in standard operating procedures format (SOP).  

¶ In addition, interpreters are trained prior to using the CE form in 

order to standardize interpretation criteria for the different land 

uses. 

Identification of sources of uncertainty 

for this parameter 

¶ Errors of interpretation of the categories. 

¶ Sample size for the analysis of the dynamics of change 

(deforestation, degradation and increases). 

¶ Quality of images available and used for interpretation. 

¶ Plot sampling errors. 

¶ Lack of representation of all types of forest vegetation in the carbon 

estimation plots available to build the carbon strata map (e.g., Dry 

forests). 

¶ Lack of information on estimated carbon content at the national 

level for most types of land use after conversion (crops, grasslands 

and agroforestry systems). 
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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 COVID-19 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 social 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 Change System of Information (SNICC, for its acronym in Spanish) and 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 support the operationalization of this system through the 

ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ǎŎƘŜƳŜ ƻŦ ŎƻƳƳǳƴƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ bŀǘƛƻƴŀƭ 

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. Below is a 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 Biosphere Reserve, with a scope of at least 6,000 direct beneficiaries of 

the ERP. 

 

2. Forests for Life: Through local workshops through community monitoring in the Sierra Lacandón 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 (REDDES): Actions 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 forests provide to indigenous 

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+ Projects, to ensure 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 time, that these activities contribute to local livelihoods 

and the conservation of forest biodiversity. 

 

2.1.7 /ƻƘŜǊŜƴŎŜ ǿƛǘƘ ǘƘŜ [¦[¦/C ǎŜŎǘƻǊ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ aw± {ȅǎǘŜƳ 

 

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+ Safeguards (SIREDD+, for its 

acronym in Spanish), which represents the institutional proposal within the framework of the National REDD+ 
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Strategy for Guatemala (2020-2050). SIREDD+, in turn, is part of the National GHG Inventory System (SNIGT, 

for its acronym in Spanish), which is part of the SNICC (See Figure 4).  

 

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, mitigation measures. This information may be used for sectoral and 

territorial planning processes, monitoring, ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇǊƻƎǊŜǎǎΣ ǇǳōƭƛŎ ƛƴǾŜǎǘƳŜƴǘ 

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, the necessary governance 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 1IBA, 2022).  

 

1. !ƭƭ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳǎ ŀǊŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ǳƴŘŜǊ ǘƘŜ {bL//Σ ǎƻ ǘƘŀǘ ǘƘŜ 
organization and quality of the information can be ensured. Since monitoring related to REDD+ is part 
of this structure, consistency is ensured both with the ŎƻǳƴǘǊȅΩǎ [¦[¦/C ǎŜŎǘƻǊ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ 
and with the entire national climate change monitoring scheme, including the Registry of Projects for 
the Removal or Reduction of Greenhouse Gas (GHG) Emissions (Figure 3ύΦ ¢ƘŜ 9wtΩǎ aw± {ȅǎǘŜƳ 
before the FCPF is included in this diagram under the REDD+ component, both in the carbon and 
safeguards sections. 

  
 

Figure 3. 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 of submitting the monitoring report to the FCPF. 
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Likewise, for the analysis of forest degradation, it was not possible to attribute the emissions of degradation to 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 in the 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 the Inter-institutional Group 
for Forestry and Land Use Monitoring (GIMBUT, for its acronym in Spanish). However, 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 GIS and climate change 
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 Projects for the Removal or Reduction of Greenhouse Gas (GHG) Emissions, for which the 
country already has the corresponding regulations (Ministerial Agreement 284-202019) 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 (Figure 4) 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 removals to obtain the emission reductions for the 

year of interest are presented. This line diagram is complemented by Figure 3, which details those responsible for 

the preparation of carbon accounting, safeguards, benefit sharing plan and non-carbon variables. The line diagram 

shows the step by step (seven steps in total) of each of the steps that are needed to have as a result the 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 and removals 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:  
  

¶ Step 1 Sample Base Area Estimation: 

Consists of the use of the collect earth tool which allows us to use the high-resolution 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 indexes.  The document can be accessed:  

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

https://drive.google.com/file/d/1e4biZFoxzReLoRumKAh-iS2BRK_vG9Xl/view
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https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

¶ 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 previous 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 comma-

separated format to an Excel file. The form can be accessed through this link: 

 

Methodological protocol: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

Point grid:  

https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC  

 

CEP: https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link 

 

¶ 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/12daIACdM77zRz474dsfPL0u3D7b16aI8/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 the REDD+ activities that Guatemala has. The area can be found in the file 

άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέΣ ƛƴ ǘƘŜ .[ ŎƻƭǳƳƴΦ 

The document can be accessed through this link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ 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 established based on the forest stratum in which it is located and the stratum of the 
carbon map in which the plot is located. Additionally, the non-forest carbon content is also established in case 
there is a change in land use. The carbon calculation is found in column 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 
άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέΦ 

 

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
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The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ Step 5: Calculation of CO2/year per activity 

To calculate the CO2 per year for each activity, the excel file called 
άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέ ƛǎ ǳǎŜŘ ŀƴŘ ǘƘŜ .² ŎƻƭǳƳƴ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǘƻƴǎ ƻŦ /hн ǇŜǊ ȅŜŀǊ 
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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ Step 6 Calculation of emissions/removals: 

CƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ǿŜ ǇǊƻŎŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǇƛǾƻǘ ǘŀōƭŜ ǳǎƛƴƎ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ άaŀƭƭŀέ 

ǘŀō ƻŦ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέ ǳǎƛƴƎ ǘƘŜ ŎƻƭǳƳƴǎ ƛƴ ǿƘƛŎƘ ǘƘŜ w955Ҍ ŀŎǘƛǾƛǘƛŜǎ 

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 reporting period These 

calculations can be found in the tab "TablaD" 

 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ 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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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Figure 4. Components for calculating the program's emission reductions. 
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Equation 1 

2.2.2.  Calculation 

 

1. Emission reduction (ER) 

 

 

9w9wtҐw[¢πDID¢ 

Where: 

 

9w9wt = Emission Reductions under the ER Program in year t (tCO2e*year-1 ) 

w[¢ = Gross emissions of the RL from deforestation over the Reference Period (tCO2e*year-1).  
Net annual average emissions of the RL due to deforestation and degradation and the 
absorptions due to the increases in carbon during the reference period((tCO2e*year-1) 
 
This is sourced from Annex 4 to the ER reporting Report and equations are provided 
below. 

DID¢ = Monitored gross emissions from deforestation at year t (tCO2e*year-1) 
Annual net emissions from deforestation and degradation and the absorptions due to 
increase in carbon in the reporting period (tCO2e*year-1) 

T  Number of years during the reporting 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 emissions20. 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: 

¶ Emissions from deforestation and forest degradation. 

¶ Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest 

plantations. 

 

Equation 2: 
 

w[Ґ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἭἮzἐἏ ἋἎἬἭἯzἐἏ ἠἺἭἫzἐἋ ἠἸἴἩzἐἋ  

 

Where: 

 

RL = Reference Level 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from Degradation 
ἠἺἭἫ = Removals from Forest Degradation Recovery 
ἠἸἴἩ = Removals due to Increased Carbon Through Forest Plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), and degraded permanent forest lands that 
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 onwards, emissions 

occurring from 2007 until 2016, which is considered the final year of the Reference Level, are reviewed and quantified, so when it comes to 

accounting, it is a total of 10 years. 
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FE = Emission factors for deforestation and degradation and  
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 CO2 equivalent.  

 

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. 

 

¶ File containing the estimates of emissions and removals for each of the REDD+ activities: 

¶ 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 consisting of 11,354 sample points 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: 

 

!5ŘŜŦҐ
bŘŜŦ
b¢ƻǘŀƭ

ϝ¢ 

Where: 

 

!5ŘŜŦ =  Data derived from deforestation 
bŘŜŦ =  Number of plots that were interpreted as deforestation in the period studied 

and that are categorized according to the number of tree elements, and these 
categories are:  
ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
 

b¢ƻǘŀƭ = 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: 

 

!5ŘŜƎҐ
 bŘŜƎ    

bǘƻǘŀƭ   
ϝ¢ 

Where: 

 

!5ŘŜƎ =  Activity data derived from forest degradation 
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bŘŜƎ =  Number of plots of Forest degradation occurring within the plots remaining as forest 
permanence and moving from primary forest to degraded forest, from primary 
forest to highly degraded forest, and from degraded forest to highly degraded forest 
is quantified. 

bǘƻǘŀƭ = 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: 

 

!5ǊŜŎҐ
bǊŜŎ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

ADrec =  Activity data derived from recovery from forest degradation 
NDrec =  Number of plots of The recovery of forest degradation occurring within the plots that 

remain as forest permanence from degraded forest to primary forest, from very degraded 

forest to primary forest and from highly degraded forest to degraded forest is quantified. 

Ntotal = 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: 

 

!5ǇƭŀҐ
bǇƭŀ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

!5Ǉƭŀ =  Activity data for reforestation through forest plantations 

bǇƭŀ =  Number of plots that goes from non-forest lands to forest plantations 

bǘƻǘŀƭ = 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: 

 

 

 

!5ŦҐ
b

bǘƻǘŀƭ
ϝ¢ 

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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!5 =  Activity data for forest land maintained as forest land 

b =  Number of plots that are categorized as forest that remain as forest. 

bǘƻǘŀƭ = Total number of parcels found in the program area 
T = Surface area of the program expressed in hectares 

 

 

 

2.2. Reference level emission and removal data 

 

2.2.1.  Emissions from Deforestation 

Equation 8: 

 

%ÄÅÆ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edef = Emissions caused by deforestation (tCO2 per year)  

A(j,i)RP = Area from activity data that has been converted from forest type j to non-forest type i during the 

Reference Period, in hectares per year. In this case, Guatemala, the forests have a division based on 

four carbon strata: 

 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

 

Ten types of non-forest land are considered:  

 

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

crops, African palm, rubber and coffee. 

¶ Agroforestry systems such as shade-grown coffee was separated. 

¶ Grassland (P); 

¶ Wetland (A); 

¶ Settlement (U); and  

¶ Other lands (O). 

  
Cfor = Total forest carbon content of each strata j before conversion/transition, in tons of carbon per ha.  

Cnofor = Total non-forest carbon content of each non-forest land use  after conversion, in tons of carbon per 

ha.  

44/12 = Conversion of C to CO2 

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 other non-forest land uses. The origin 

of each of the values is shown in more detail in Chapter 3. 

 

Forest carbon content 

Stratum  Forest carbon content ς Cfor-- (Ton/ha)  

Forest I 107.639 

Forest II 105.742 

Forest III 87.095 

Forest IV 83.628 

 

Non-forest carbon content 

 

Non forest land Use Non forest carbon content ς Cnofor-- (Ton/ha/yr) 

Croplands (all classes not specified) and grasslands 4.7 

Croplands-Coffee (intensive) 2.65 

Croplands-African Palm 3.47 

Croplands-Rubber 4.30 

Non forest land Use Ton Carbon/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: 

 

 

ὉὨὩὫ  #ÆÏÒ #ÄÅÇ Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edeg = Emissions caused by forest degradation in hectares per year 

A(j,i)RP = Activity data area that has undergone a degradation process within the forest cover during the 

reference period, in hectares per year. In the case of Guatemala, the analysis of forest degradation 

was made for the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 
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¶ Stratum III 

¶ Stratum IV  
Cfor = Total forest carbon content of each forest type j before conversion/transition, in tons of carbon per 

ha.  

Cdeg = Forest carbon content of each degraded forest type j, in tons of carbon per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

2.2.3.  Removals from forest degradation recovery 

Equation 10: 

 

ὉὨὩὫ  #ÄÅÇ #  Ø 
ττ

ρς
  !ÊȟÉ ȾὙὖ

ἲȟἱ

 

Where: 

 

 

Rrec = Removals obtained from the recovery of forest degradation in hectares per year 

A(j,i)RP = Area that has had a recovery from degradation within the forest cover during the reference period, 

in hectares per year. In the case of Guatemala, the analysis of forest recovery degradation was made 

for the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Cdeg = Forest carbon content of each degraded forest type j, in tons of carbon per ha.  

Cfor = Total forest carbon content of each forest type j before conversion/transition, in tons of carbon per 

ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

 

2.2.4.  Removals due to increased carbon through forest plantations 

Equation 11: 

 

Ὑὴὰὥ  ὃὃὍ Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

 

 

Where: 

 

Rpla = Removals obtained by the establishment of forest plantations in hectares per year 
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A(j,i)RP = Area that has been identified as forest plantation. In the case of Guatemala, two types of plantations 

are managed: 

¶ Broadleaf Plantation 

¶ Conifer plantation 

AAI = Average annual increase ((tC/ha) that was identified for each of the types of forest plantations, in 

this case: 

¶ Broadleaf plantations 

¶ Coniferous plantations 

44/12 = Conversion of C to CO2 

   

 

3. Reporting period (GHG) 

Net emissions during the for the reporting period21 in the accounting area are estimated by subtracting carbon 

emissions and carbon removals. 

 

Equation 12: 

 
DIDҐ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἬἭἮzἐἏ ἋἎἬἭἯzἐἏ ἋἎἠἺἭἫἐzἋ ἋἎἠἸἴἩἐzἋ 

 

Where: 

 

GHG = Reporting period 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from degradation 
ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), other lands that become forest lands and 
degraded permanent forest lands that 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 

 

 

 

The first step to calculate the net emissions of the reporting period is the calculation of the activity data. 

 

Activity data of the reporting period 

 

3.1. Activity Data of deforestation 

To determine the activity data, a random mesh was used consisting of 11,354 sample points 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. 

 
21 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, the total 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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Equation 13: 

 

 

!5ŘŜŦҐ
bŘŜŦ
b¢ƻǘŀƭ

ϝ¢ 

Where: 

 

!5ŘŜŦ =  Data derived from deforestation 
bŘŜŦ =  Number of plots that were interpreted as deforestation in the period studied 

and that are categorized according to the number of tree elements, and these 
categories are:  
ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

b¢ƻǘŀƭ = 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: 

 

!5ŘŜƎҐ
 bŘŜƎ    

bǘƻǘŀƭ   
ϝ¢ 

Where: 

 

!5ŘŜƎ =  Activity data derived from forest degradation 

bŘŜƎ =  Number of plots of Forest degradation occurring within the plots remaining as forest 
permanence and moving from primary forest to degraded forest, from primary 
forest to highly degraded forest, and from degraded forest to highly degraded forest 
is quantified.. 

bǘƻǘŀƭ = 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: 

 

!5ǊŜŎҐ
bǊŜŎ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

ADrec =  Activity data derived from recovery from forest degradation 
NDrec =  Number of plots of The recovery of forest degradation occurring within the plots that 

remain as forest permanence from degraded forest to primary forest, from very degraded 
forest to primary forest and from highly degraded forest to degraded forest is quantified. 

Ntotal = 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: 

 

!5ǇƭŀҐ
bǇƭŀ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

!5Ǉƭŀ =  Activity data for reforestation through forest plantations 

bǇƭŀ =  Number of plots that goes from other lands to forest plantations. 

bǘƻǘŀƭ = 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: 

 

 

!5ŦҐ
b

bǘƻǘŀƭ
ϝ¢ 

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. 

bǘƻǘŀƭ = Total number of parcels found in the program area 
T = Surface area of the program expressed in hectares 

 

3.2. Reporting period emission and removal data 

Equation 18: 

 

 

3.2.1.  Emissions from Deforestation 

 

%ÄÅÆ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edef = Emissions caused by deforestation in tCO2 per year. 

A(j,i)RP = Area from activity data that has been converted from forest type j to non-forest type i during the 

reporting period, in hectares per year. In this case, Guatemala, the forests have a division based on 

four carbon strata: 
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¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

 

Ten types of non-forest land are considered:  

¶ Cropland (C): What are annual crops, African palm, rubber and coffee 

¶ Agroforestry systems such as shade-grown coffee was separated. 

¶ Grassland (P); 

¶ Wetland (A); 

¶ Settlement (U); and  

¶ Other lands (O). 

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

per ha. 

Cnofor = Total carbon of each non-forest content type i after conversion, in tons of carbon per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reporting period. 

 

Emissions from deforestation for the first monitoring report were: 

 

Category Activity 

Primary Forest Land I to Other Land 

Primary Forest Lands II to Grasslands 

Primary Forest land III to Grasslands 

Primary Forest Land III to Crops-Annuals 

Primary Forest Lands III 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 I to Grasslands 

Degraded Forest Lands II to Grasslands 

Degraded Forest land III to Grasslands 

Degraded Forest Lands IV to Grasslands 

Degraded Forest Lands IV to agroforestry systems 

Very degraded Forest land III to Grasslands 

Very degraded Forest Lands IV to Agricultural Lands-African Palm 

Plantation Plantations to pastures 

 

 

The following tables show the forest carbon content as well as the content of other non-forest land uses. The origin 

of each of the values is shown in more detail in Chapter 3. 



 

 

 

31 

 

Official Use Only 

Forest carbon content 

Stratum  Forest carbon content ς Cfor-- (Ton/ha)  

Forest I 107.639 

Forest II 105.742 

Forest III 87.095 

Forest IV 83.628 

 

Non-forest carbon content 

Non forest land Use Non forest carbon content ς Cnofor-- (Ton/ha/yr) 

Croplands (all classes not specified)  4.7 

Croplands-Coffee (intensive) 2.65 

Grasslands 6.73 

Croplands-African Palm 3.47 

Croplands-Rubber 4.30 

Agroforestry systems (shaded coffee) 20.1 

Settlements 0 

Wetlands 0 

Other lands 0 

 

3.2.2.  Emissions from degradation 

Equation 19: 

 

 

%ÄÅÇ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

Ⱦ20 

 

Where: 

 

 

Edeg = Emissions caused by forest degradation in tCO2 per year. 

A(j,i)RP = Activity data area that has undergone a degradation process within the forest cover during the 

reporting period, in hectares per year. In the case of Guatemala, the analysis of forest degradation 

was made for the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Cfor = Total carbon of each forest carbon content strata forest type j before conversion/transition, in tons 

of carbon per ha.  

Cdeg = Half of total forest carbon content of each forest carbon content strata forest type j before 

conversion/transition, in tons of carbon per ha. 

44/12 = Conversion of C to CO2 

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

Equation 20: 

 

ὉὨὩὫ  #  #  Ø 
ττ

ρς
  !ÊȟÉ ȾὙὖ
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Where: 

 

 

Rrec = Removals obtained from the recovery of forest degradation in tCO2 per year. 

A(j,i)RP = Area that has had a recovery from degradation within the forest cover during the reference period, 

in hectares per year. In the case of Guatemala, the analysis of forest recovery degradation was made 

for the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Cdeg = Half of total carbon of each forest carbon content strata before conversion/transition, in tons of 

carbon per ha.  

Cfor = Total forest carbon content of each forest type j before conversion/transition, in tons of carbon per 

ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the monitoring period. 

 

3.2.4.  Removals due to increased carbon through forest plantations 

Equation 21: 

 

Ὑὴὰὥ  ὃὃὍ Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

Rpla = Removals obtained by the establishment of forest plantations in tCO2 per year. 

A(j,i)RP = Area that has been identified as forest plantation. In the case of Guatemala, two types of plantations 

are managed: 

¶ Broadleaf Plantation 

¶ Conifer plantation 

AAI = Average annual increase that was identified for each of the types of forest plantations, in this case: 

¶ Broadleaf plantations 

¶ Coniferous plantations 

44/12 = Conversion of C to CO2 

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 non-forest 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 according to 

the IPCC categories.  

Table 5. Deforestation within the monitoring period and the reporting period 

 

Category Category Ha Ha/Year 

Primary  Forest Land I to Settlements                   -                     -    

Primary  Forest Land I to Other Land          959.92          479.96  

Primary  Forest Land I to Grasslands                   -                     -    

Primary  Forest Land I to Annual Crops                   -                     -    

Primary  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Primary  Forest Land I to Agricultural Land-Other                   -                     -    

Primary  Forest Land I to Agricultural Oilland                   -                     -    

Primary  Forest Land I to Agricultural Land-African Palm                   -                     -    

Primary  Forest Lands I to agroforestry systems                   -                     -    

Primary  Forest Lands II to Settlements                   -                     -    

Primary  Forest Lands II to Other Lands                   -                     -    

Primary  Forest Lands II to Grasslands      3,839.67      1,919.84  

Primary  Forest Land II to Annual Crops                   -                     -    

Primary  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Primary  Forest Land II to Agricultural Land-Other                   -                     -    

Primary  Forest Land II to Agricultural Lands-Rubber                   -                     -    

Primary  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Primary  Forest Land II to agroforestry systems                   -                     -    

Primary  Forest Land III a Settlements                   -                     -    

Primary  Forest Land III to Other Land                   -                     -    

Primary  Forest land III to Grasslands      5,759.51      2,879.75  

Primary  Forest Land III to Crops-Annuals          959.92          479.96  

Primary  Forest land III to agricultural land-coffee                   -                     -    

Primary  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Primary 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Primary  Forest Lands III 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 Lands-Coffee                   -                     -    

Primary  Forest Land IV to Agricultural Land-Other                   -                     -    

Primary  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Primary 
 Forest Lands IV to Agricultural Lands-African 
Palm                   -                     -    

Primary  Forest Lands IV to agroforestry systems                   -                     -    

Degraded  Forest Land I to Settlements                   -                     -    

Degraded  Forest Land I to Other Land                   -                     -    

Degraded  Forest Land I to Grasslands      1,919.84          959.92  

Degraded  Forest Land I to Annual Crops                   -                     -    

Degraded  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land I to Agricultural Land-Other                   -                     -    

Degraded  Forest Land I to Agricultural Oilland                   -                     -    

Degraded  Forest Land I to Agricultural Land-African Palm                   -                     -    

Degraded  Forest Lands I to agroforestry systems                   -                     -    

Degraded  Forest Lands II to Settlements                   -                     -    

Degraded  Forest Lands II to Other Lands                   -                     -    

Degraded  Forest Lands II to Grasslands      1,919.84          959.92  

Degraded  Forest Land II to Annual Crops                   -                     -    

Degraded  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land II to Agricultural Land-Other                   -                     -    

Degraded  Forest Land II to Agricultural Lands-Rubber                   -                     -    

Degraded  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Degraded  Forest Land II to agroforestry systems                   -                     -    

Degraded  Forest Land III a Settlements                   -                     -    

Degraded  Forest Land III to Other Land                   -                     -    

Degraded  Forest land III to Grasslands      2,879.75      1,439.88  

Degraded  Forest Land III to Crops-Annuals                   -                     -    

Degraded  Forest land III to agricultural land-coffee                   -                     -    

Degraded  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Degraded 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Degraded  Forest Lands III to agroforestry systems                   -                     -    

Degraded  Forest Land IV to Settlements                   -                     -    

Degraded  Forest Lands IV to Other Lands                   -                     -    

Degraded  Forest Lands IV to Grasslands      1,919.84          959.92  

Degraded  Forest Land IV to Annual Crops                   -                     -    

Degraded  Forest Lands IV to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land IV to Agricultural Land-Other                   -                     -    

Degraded  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Degraded 
 Forest Lands IV to Agricultural Lands-African 
Palm                   -                     -    

Degraded  Forest Lands IV to agroforestry systems          959.92          479.96  

Very degraded  Forest Land I to Settlements                   -                     -    

Very degraded  Forest Land I to Other Land                   -                     -    

Very degraded  Forest Land I to Grasslands                   -                     -    

Very degraded  Forest Land I to Annual Crops                   -                     -    

Very degraded  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land I to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land I to Agricultural Oilland                   -                     -    



 

 

 

35 

 

Official Use Only 

Very degraded  Forest Land I to Agricultural Land-African Palm                   -                     -    

Very degraded  Forest Lands I to agroforestry systems                   -                     -    

Very degraded  Forest Lands II to Settlements                   -                     -    

Very degraded  Forest Lands II to Other Lands                   -                     -    

Very degraded  Forest Lands II to Wetlands and Water Bodies                   -                     -    

Very degraded  Forest Lands II to Grasslands                   -                     -    

Very degraded  Forest Land II to Annual Crops                   -                     -    

Very degraded  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land II to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land II to Agricultural Lands-Rubber                   -                     -    

Very degraded  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Very degraded  Forest Land II to agroforestry systems                   -                     -    

Very degraded  Forest Land III a Settlements                   -                     -    

Very degraded  Forest Land III to Other Land                   -                     -    

Very degraded  Forest Lands II to Wetlands and Water Bodies                   -                     -    

Very degraded  Forest land III to Grasslands      1,919.84          959.92  

Very degraded  Forest Land III to Crops-Annuals                   -                     -    

Very degraded  Forest land III to agricultural land-coffee                   -                     -    

Very degraded  Forest land III to agricultural land-other                   -                     -    

Very degraded  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Very degraded 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Very degraded  Forest Lands III 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                   -                     -    

Very degraded  Forest Lands IV to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land IV to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Very degraded 
 Forest Lands IV to Agricultural Lands-African 
Palm          959.92          479.96  

Very degraded  Forest Lands IV to agroforestry systems                   -                     -    

Total    32,637.21    16,318.60  

 

For monitoring, a total of 35 deforestation points were identified, which is equivalent to a 

total of  32,637.21 and an annual deforestation rate of  16,318.60 for the reporting period.  

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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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 collect 

information on land cover and use in the years of interest. Guatemala uses the IPCC 

classification to determine land use in each plot, following a methodological protocol 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 2020, 

covering a two-year period, and was reported for the year 2020. During this time, high- 

and medium-resolution images were consulted. 

 

Plots were identified that, between 2018 and 2020, lost all their forest cover or suffered a 

degradation of more than 70% of their trees. Subsequently, the loss in hectares was 

calculated, annualizing it to obtain the 2020 data. 

 

After analyzing 11,354 sampling points nationwide, those that showed deforestation were 

filtered, identifying 35 plots equivalent to 32,637.21 hectares during the monitoring 

period, and 16,318.60 hectares annually for the reporting period. In addition, the number 

of trees per plot was counted to classify the forest into: 

ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

 

Then, the carbon content was calculated based on the trees present. For example, a plot 

with 17 trees represents 68% of the total and, according to the stratum map, in Stratum I 

with 94 TonC/ha, it would have 60.16 TonC/ha. If the plot was converted to agricultural 

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 according to 

the carbon assigned by the strata map. Finally, the main deforestation changes were 

grouped 

QA/QC procedures 

applied: 

A review of the non-logical changes was made and the information corresponding to the 

land cover that did not match was updated.  

 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error. 

Uncertainty for this 

parameter: 

Table 6. Uncertainties for deforestation in the monitoring period 

DEF-PM-HA- 

Median 50,403 

Upper bound 90% CI (Percentile 0.95) 
65,211 

Lower bound 90% CI (Percentile 0.05) 
37,078 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Tab: Cuadros_Informe_PM 

 

 

 

 

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 

this 

Monitoring/Reporting 

Period: 

Table 7. Hectares that have been degraded within the 2016-2020 monitoring period and 

reporting period 

Category Ha Ha/Year 

Forest Land I Primary A Degraded       23,997.95          5,999.49  

Forest Land I Primary To Highly Degraded         4,799.59          1,199.90  

Forest Land I Degraded to Very Degraded         3,839.67             959.92  

Forest Land II Primary A Degraded       31,677.29          7,919.32  

Forest Land II Primary To Very Degraded         3,839.67             959.92  

Forest Land II Degraded to Very Degraded         8,639.26          2,159.82  

Forest Land III Primary A Degraded       23,997.95          5,999.49  

Forest Land III Primary To Very Degraded         3,839.67             959.92  

Forest Land III Degraded to Severely Degraded       11,519.01          2,879.75  

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
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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 land 

cover that persisted throughout 2016 and the state of land cover that persisted from the 

year 2020, which covers a period of 4 years and for purposes of reporting the data for the 

monitoring report the value corresponding to the year 2020 is taken. During this 

monitoring period, both high and medium resolution images available were consulted. 

 

For forest degradation, a total of  180,464.56 hectares were counted for the period 2016-

2020, while for the first reporting period corresponding to the year 2020, the amount of 

hectares degraded was   45,116.14 ha/year. 

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

 

Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied: 

To generate the information to quantify forest degradation, Collect Earth was used as a 

platform for the collection of information for land cover and land use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=dr

ive_link 

 

To quantify forest degradation, it is essential to first identify the plot as a forest 

permanence, because this phenomenon occurs within the plots that are considered as 

forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

 

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


 

 

 

39 

 

Official Use Only 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020. To assign this amount of carbon, it is necessary to identify the 

number of tree elements in the plot, as this will establish the 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 within 

a degraded forest, these 17 trees represent 68% of the plot that is in stratum I of the 

carbon map that has 94TonC/ha, and that in the plot there would be a total of 60.16 

TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elements, 

the plot changes its category to a very degraded forest, which represents 48% of the plot's 

cover and with a carbon content of 45.12 TonC/Ha, which applying the difference between 

moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degradation 

process.  

 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 5% error.   

Uncertainty for this 

parameter: 

Table 8. Uncertainties of degradation in the monitoring period 

 

 

DEG-PM-HA- 

Median 
187,32

2 

Upper bound 90% CI (Percentile 0.95) 
228,34

6 

Lower bound 90% CI (Percentile 0.05) 
147,86

6 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

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 

this 

Monitoring/Reporting 

Period: 

Table 9. Hectares of forest increments through forest restoration for the monitoring and 

reporting period.  

 

Category Ha Ha/Year 

Forest Land I Highly Degraded to Degraded 5,759.51 1,439.88 

Forest Land I Highly Degraded to Primary 9,599.18 2,399.79 

Forest Land I Degraded to Primary 23,997.95 5,999.49 

Forest Land II Highly Degraded to Degraded 19,198.36 4,799.59 

Forest Land II Highly Degraded to Primary 12,478.93 3,119.73 

Forest Land II Degraded to Primary 71,993.84 17,998.46 

Forest Land III Highly Degraded to Degraded 30,717.37 7,679.34 

Forest Land II Highly Degraded to Primary 14,398.77 3,599.69 

Forest Land III Degraded to Primary 48,955.81 12,238.95 

Forest Land IV Highly Degraded to Degraded 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 state 

of land cover that persisted throughout 2016 and the state of land cover that persisted 

from the year 2020, which covers a period of 4 years and for purposes of reporting the 

data for the monitoring report the value corresponding to the year 2020 is taken. During 

this monitoring period, both high and medium resolution images available were consulted. 

 

For the recovery of degradation, a total of  391,646.50 hectares were accounted for the 

period 2016-2020, while for the first reporting corresponding to the year 2020, the number 

of hectares recovered was  97,911.62  ha/year. 

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied: 

To generate the information to quantify the recovery of forest degradation, Collect Earth 

was used as a platform for collecting information on land cover and use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and use to each of the plots, a methodological protocol 

was used that hierarchizes the land cover and use based on the land representation 

classification used by the IPCC, which can be consulted at the following link: 

 

To quantify the recovery of forest degradation, it is essential to first identify the plot as a 

forest permanence, because this phenomenon occurs within the plots that are considered 

forest. After identifying the plot as a forest permanence, it is important to establish the 

category in which the forest is located, which can be: 

 

ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ нл ǘƻ нр ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǇƭƻǘΦ 

ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ мп ǘƻ мф ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǇƭƻǘΦ 

ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ ōŜǘǿŜŜƴ у ǘƻ мо ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ 

plot. 

 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a carbon stratum map, of which there are 4 in total. The next step is to 

establish the amount of carbon that the plot has at a first moment in this case the year 

2016 and then to establish the amount of carbon that the plot has at a second moment, 

which in this case is the year 2020. 

To assign this amount of carbon, it is necessary to identify the amount of tree elements 

that the plot has, since with this we will establish the amount of carbon that there is before 

the process of recovery of forest degradation and the amount of carbon after the recovery 

of forest degradation. 

 

For example, a plot has 12 tree elements at first, it is established that it is within a very 

degraded forest, these 12 trees represent 48% of the plot that is in stratum I of the carbon 

map that has 94 TonC/ha, and that in the plot there would be a total of 45.12 TonC/ha. In 

a second moment this plot goes from 12 tree elements to 19 tree elements, the plot 

changes category, to a degraded forest, which represents 68% of the coverage of the plot 

and with a carbon content of 60.16 TonC/Ha, which applying the difference between 

moment 1 and moment 2 gives a carbon recovery of -15 TonC/ha. 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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For the reporting period, a total of 351 plots were identified that were designated as forest 

degradation recovery, since the highly degraded forest became a degraded forest, from a 

highly degraded forest to a primary forest, and from a degraded forest to a primary forest. 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error.   

Uncertainty for this 

parameter: 

Table 10. Restoration uncertainties of degraded areas 

RDEG-PM-HA- 

Median 394,761 

Upper bound 90% CI (Percentile 0.95) 
456,693 

Lower bound 90% CI (Percentile 0.05) 
333,728 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=driv

e_link 

  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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: Equation 16 

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
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Data unit: Hectares 

Value monitored during 

this 

Monitoring/Reporting 

Period: 

Table 11. Hectares per year of carbon increases through forest plantations. 

 

Category Ha Ha/Year 

 Plantations I conifers             959.92             959.92  

Plantations of Broadleaf Plantations                      -      

 

For forest plantations, a total of  959.92 hectares were counted for the period 2018-2020, 

and for the year of the first reporting, the total number of hectares that were recovered 

through carbon enhancements through forest plantations was  959.92 ha/year.  

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ   

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 platform for 

the collection of land use information for the years of interest, which allows us to identify 

the permanence and changes that occurred in these years. For the identification of these 

land uses, Guatemala uses the IPCC classification to establish the land use of the parcel 

being observed. To use the Collect Earth form, Guatemala has a methodological protocol 

for its use, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=dr

ive_link 

 

For the case of forest plantations, a monitoring period covering the state of land cover that 

persisted during 2018 and the state of land cover that persisted during 2020 was used, 

which covers a period of two years and for reporting purposes the year corresponding to 

2020 was also used.  During this monitoring period, both high and medium resolution 

images were consult. 

 

The total number of interpreters who carried out the analysis of the images were three 

specialists: Ulises Armas, Claudia Saput and Melany Ramirez. 

 

Regarding the information on forest plantations, only one plot corresponding to 

coniferous plantations was identified. To obtain the data per hectare, the equation found 

in section 3.1.4 was used. 

 

Activity data and Calculation of hectares and emissions/absorptions 

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/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
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QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error.   

Uncertainty for this 

parameter: 

Table 12. Forest plantation uncertainties 

PLANT-PM-HA- 

Median 1,709 

Upper bound 90% CI (Percentile 0.95) 
4,365 

Lower bound 90% CI (Percentile 0.05) 
182 

Half Width Confidence Interval at 90% (B ς C / 2) 
2,091 

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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=driv

e_link 

 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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 first reporting in Guatemala are shown below. The 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. 

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
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Year of 
Monitoring 

t 

Average annual 
historical emissions 
from deforestation 
over the Reference 
Period (tCO2-e/yr)  

Annual historical 
emissions from 

forest degradation 
over the Reference 
Period (tCO2-e/yr)  

Average annual 
historical removals 
by sinks over the 
Reference Period 

(tCO2-e/yr)  

Adjustment, if 
applicable 
(tCO2-e/yr)  

Reference 
level (tCO2-

e/yr)  

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 as the reporting period, you can access the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Documents: 

ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ ǳƴŘŜǊ ǘƘŜ ά{ǳƳƳŀǊȅ ƛƴ {ǇŀƴƛǎƘέ ǘŀō and 

ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ or the document template άMR 

FCPF_1stRP_05mayo2025_έ 

 

4.2 9ǎǘƛƳŀǘƛƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ōȅ ǎƻǳǊŎŜǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ōȅ ǎƛƴƪǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 9w tǊƻƎǊŀƳΩǎ ǎŎƻǇŜ 
 

¢ƘŜ ǾŀƭǳŜǎ ŦƻǊ DǳŀǘŜƳŀƭŀΩǎ ŦƛǊǎǘ reporting are shown below. The 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.  

 

Year of 
Monitoring 
Period 

Emissions from 
deforestation  

If applicable, emissions 
from forest degradation  If applicable, removals 

by sinks (tCO2-e/yr)  

Net emissions 
and removals  

(tCO2-e/yr)  (tCO2-e/yr) * (tCO2-e/yr)  

2020 4,147,978 4,054,278 -8,933,522 -731,266 

Total 4,147,978 4,054,278 -8,933,522 -731,266 

 

 

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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Documents: 

ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ ǳƴŘŜǊ ǘƘŜ ά{ǳƳƳŀǊȅ ƛƴ {ǇŀƴƛǎƘέ ǘŀō ŀƴŘ 

ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ or the document template άMR 

FCPF_1stRP_05mayo2025_έ 

  

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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4.3 Calculation of emission reductions 
The following table shows the calculated emission reductions for Guatemala for its first reporting event. 

 

 Deforestation 
If applicable, 

forest 
degradation 

If applicable, enhanced 
removals from 
afforestation/ 

reforestation (A/R) 

If applicable, 
enhanced removals 
from other activities 

besides A/R* 

Total 
(tCO2-e) 

Emission or removals in 
the Reference Level 

(tCO2-e) 
6,585,053 3,099,806 (2,271,827)  7,413,032 

Emission or removals 
under the ER Program 
during the Reporting 

Period (tCO2-e) 

4,147,978 4,054,278 (8,933,522)  (731,266) 

Emission Reductions 
during the Reporting 

Period (tCO2-e) 
2,437,075 (954,472) 6,661,695 - 8,144,298 

 

 

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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Documents: 

ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ ǳƴŘŜǊ ǘƘŜ ά{ǳƳƳŀǊȅ ƛƴ {ǇŀƴƛǎƘέ ǘŀō ŀƴŘ 

ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ or the document template άMR 

FCPF_1stRP_05mayo2025_έ 

 

 

 

 

 

 

 

 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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5 UNCERTAINTY OF THE ESTIMATE OF EMISSION REDUCTIONS 
 

 

5.1 Identification, assessment and addressing sources of uncertainty 
 

Sources of 
uncertainty 

Systematic 
 

Random Analysis of contribution to overall 
uncertainty  

Contribution 
to overall 
uncertainty 
(High / Low) 

Addressed 
through 
QA/QC? 

Residual 
uncertainty 
estimated? 

Activity Data 

Measurement YES YES In the case of Guatemala, according 
to the sampling carried out for the 
generation of activity data, there 
may be sources of error associated 
with the quality and resolution of 
satellite images, the visual 
interpretation of samples, and 
sampling design. 
 
The error associated with the quality 
and resolution of the images could 
be considered low, since medium 
and high-resolution images have 
been used and the size of the 
analyzed plot (1ha) allows a correct 
visual interpretation of the images. 
In addition, the use of the Collect 
Earth tool allows to visualize the best 
images available on the dates of 
interest, ensuring to have images 
without clouds and with the 
requirements for their proper 
interpretation and reducing as much 
as possible the uncertainty that 
originates from this source. 
 

High 
Bias and 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? 

Another source of uncertainty comes 
from the main process for the 
estimation of the DA which is the 
visual interpretation of each of the 
points of the grid, for this part there 
has been a series of processes to 
minimize errors, with the choice of 
professional interpreters, who have 
gone through a training process on 
the use of the tools, an 
interpretation protocol has been 
developed which is the basis for the 
definition of classes. 
 
In addition, some scripts have been 
programmed to facilitate 
interpretation and avoid making 
mistakes during this process; a 
reliability value is even assigned to 
each of the data that is collected at 
each point in the mesh. Finally, a 
review of 5% of the samples is made 
by 3 interpreters and a comparative 
matrix of each evaluated point is 
made and a percentage of error is 
obtained in the interpretation of 
each of the original interpreters. 
 
For the measurement of the four 
REDD+ activities in Guatemala: 
A mesh composed of 11,354 samples 
points was used, which was used 
both at the reference level and in the 
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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 sample 
mesh, the objective was to collect 
the land cover using the six IPCC 
classes and which were entered into 
a Collect Earth desktop form to 
display and interpret the high-
resolution images for the year of 
study. 
 
Each plot on the Collect Earth form 
was made up of 25 elements for 
which coverage was assigned based 
on these elements, which could be 
trees, grasslands, agricultural land, 
bare soil, bodies of water and 
wetlands, as well as other land. In 
this way, each one of the interpreters 
was assigned a total of 3,700 plots 
(average) for each one to carry out 
the visual interpretation using the 
high-resolution images of Google 
Earth that were synchronized with 
Collect Earth. The imagery source 
was primarily high-resolution Google 
Earth imagery, followed by Planet, 
Sentinel, and Landsat imagery only 
when no imagery was available in 
Google Earth, or there were clouds 
or shadows in the Google Earth 
image. 
 
After the interpretation of the 
11,354 sample points, the classes of 
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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 were 
identified with labels to identify 
deforestation, degradation, and 
carbon increases through recovery 
from degradation and forest 
plantations. 
 
In this exercise, a review was made 
to assess the consistency of the 
coverage of the plot and whether it 
was coherent with the other dates. 
This process was carried out in an 
Excel sheet. 
After processing the labels, the total 
points for each of the four activities 
of the program were counted and 
then in another Excel tool to 
calculate hectares, total carbon and 
finally to be able to calculate the 
total number of CO2 emissions and 
absorptions. 
 
To reduce the error derived from 
visual interpretation, the Collect 
Earth methodological protocol was 
used to homogenize criteria among 
the interpreters, a forum was 
created in which the interpreters, 
when they had a sample with great 
difficulty, helped each other and how 
exercises were also done. To assess 
the degree of agreement between 
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 cross-checked to 
obtain the percentage of coincidence 
between the three interpreters. Due 
to the restrictions derived from the 
COVID-19 pandemic, the interpreters 
worked remotely, sending their 
results every 15 days to be reviewed. 
It is important to mention that 
among the interpreters there was 
communication with them to resolve 
doubts if the plot was too difficult to 
interpret.  
 
The temporal analysis was also done 
to identify possible incongruent 
transitions since having four points in 
time allowed to find out those non-
logical changes that the plot could 
obtain. All this process was carried 
out using the Excel tool to process 
the information. When these non-
logical changes were identified, the 
plot was reviewed again and the 
information was edited to ensure 
that the plot information was 
correct.  
 
Of the total of 638 samples for 
transitions and permanence that 
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 level 
that was reviewed. For deforestation 
and degradation, 48 and 42 samples 
were established, while for carbon 
increments through degradation 
recovery and plantations, the 
samples were 56 and 18 respectively. 
These subsequent samples were 
chosen randomly and with a 
confidence interval of 95% and an 
error of 5%. 
 
Finally, it is important to mention 
that it can be considered that the 
interpreters do not have the same 
experience to interpret satellite 
images, so it is possible that the 
interpretation error is high. 
 
To reduce the error in the 
measurement/interpretation of the 
mesh of points, improvement points 
have been identified to implement in 
the following reporting, for example, 
the collect data form was tried to 
automate the entry of information 
through selection lists, as well as 
periodic review of the interpretation 
of the specialists. 

Representative 
ness 

Yes No To detect areas of change due to 
emissions and removals from 
deforestation, degradation, and 
increases in carbon stocks, 

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 grid 
to collect information. 
 
This grid was prepared in the context 
of the second forest inventory of 
Guatemala, which seeks to be able to 
represent the soil cover with a 
sampling precision of 10% with a 
confidence interval of 95%, which is 
sufficient with 672 samples. 
 
With this information, Guatemala 
decided to use a 3.1x3.1 grid system 
using a non-aligned systematic 
sampling design, making the sample 
ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀǊŜŀΦ 
 
Within each grid, a randomly located 
point was located, thus allowing the 
evaluation of the change in use of the 
land cover. The grid design 
generated a total of 11,354 sample 
points located randomly within each 
grid for the entire surface of the 
country. 
 
After locating the 11,354 sample 
points, a Collect Earth form was 
generated to collect the information 
using high-resolution images found 
in the Google Earth image catalog. In 
the event that a High-Resolution 
image is not available, images from 
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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 Landsat, Sentinel or Planet family 
are used depending on their 
availability. 
 
This Collect Earth form asked about 
the six IPCC classes as well as other 
land cover based on the land cover 
mapping of Guatemala. If, in case, a 
change was detected, the form 
indicated what kind of coverage it 
went to, as well as the year and the 
sensor with which the information 
was captured. 
Within the actions to minimize the 
error due to the collection of 
information, Guatemala generated 
an interpretation protocol so that 
each specialist or interpreter could 
address it in case they had doubts 
when choosing the land cover. 
Monthly meetings were also held to 
resolve doubts that had a high 
degree of interpretation, but since 
most of the images are of high 
resolution, it can be considered that 
the protection against uncertainty 
due to the collection of information 
is low. 
 
Regarding land cover 
representativeness, interpretation 
protocols have been refined to 
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 to 
choose the best land 
representativeness either by 
permanence or change have been 
detailed by means of decision trees. 
Operational processes have also 
been identified to achieve a better 
interpretation. 

Sampling No Yes Regarding sampling error, this is the 
type of error that is quantified for its 
propagation in uncertainty, the 
sampling design is systematic with a 
mesh of 3.1 km x 3.1 km with a site 
located within each of the quadrants 
of the mesh. With the density of the 
sample you have, it is enough to 
capture the dynamics of the forests 
with an acceptable error. However, if 
you wanted to make an estimate of a 
smaller area, or for a specific type of 
change, this would require a 
densification of the mesh in those 
areas of interest. 
 
Because the grid of points used for 
collect earth is linked to the national 
forest inventory of Guatemala, it is 
considered that the choice of 
sampling points went through an 
adequate quality control process to 
ensure that the points can represent 
well the land cover area of 
Guatemala. 

High 
Random and bias 

Yes Yes 
 



 

 

 

56 

 

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? 

 
 
The value used for uncertainty 
propagation is the sampling error 
that comes from the activity data for 
each of the transitions that are 
identified. 
 
 

Extrapolation Yes No Extrapolation is not applied because 
Guatemala at no time used 
information to extrapolate activity 
data or emission factors. This is 
because Guatemala had information 
from the point grid, the carbon strata 
map and the IPCC default emission 
factors, as well as the non-forest 
carbon content. 
 
The data from the plots were not 
extrapolated so this source of 
uncertainty does not apply. 

High 
Bias 

Yes No 

Approach 3 Yes No This approach is applicable because 
the data collection was done by 
visual interpretation of land cover for 
the reference level and the reporting 
period. 
 
This approach does not apply to the 
case of Guatemala because 
Guatemala has a point grid that 
allows traceability of land use classes 
without the need to resort to other 

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? 

sources of information to identify 
land use. 

Emission Factor 

DBH measurement Yes Yes The measurement of the DBH was 
measured directly since information 
from different forest inventories that 
various projects in Guatemala have 
implemented over time was used. In 
Guatemala, a tree is defined as 
having a DBH greater than 10 
centimeters at breast height. 
 
In the process of creating the 
emission factors, especially the 
forest carbon content, it is not clear 
what quality control process was 
used to measure the WTP. This is the 
reason why it was marked NO in 
QA/QC. 
However, when plots with DBH that 
were out of range were being 
purified, they were excluded in order 
to avoid errors in the calculations. 
 
It is considered that the error in the 
collection of information on the 
measurement factors is high because 
it comes from different sources of 
information that applied different 
methods and objectives at the time 
of collecting the information were 
different among the institutions 
and/or organizations that were in 

High 
Bias & Low 
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? 

charge of generating the data. It is 
also considered high because it is not 
known if quality control methods 
were applied during and after the 
data analysis process.  
 
Being information coming from 
various sources of forest inventories, 
there is no estimate of random or 
systematic errors that can contribute 
to the total uncertainty, because 
what can be considered high 
contribution. 
 
It is expected that when the 
information from the second forest 
inventory of Guatemala is available, 
we will have better information on 
this value and seek to reduce the 
contribution to the total error of the 
calculation. 
 

H measurement Yes Yes The allometric equations used to 
generate the carbon strata map do 
not use height to estimate carbon 
content. 
 
Within the process of creating the 
emission factors, especially the 
forest carbon content, it is not clear 
what quality control process was 
used when measuring the height of 
the trees within the plot. This is the 

High 
Bias & Low 
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? 

reason why it was marked NO in 
QA/QC. 
 
However, when debugging plots with 
heights that were out of range, they 
were excluded in order to avoid 
errors in the calculations. 
 
It is expected that when the 
information from the second forest 
inventory of Guatemala is available, 
we will have better information on 
this value and seek to reduce the 
contribution to the total error of the 
calculation. 

Plot delineation Yes Yes There was no control over the size 
and shape of the plots, nor in the 
process of plot establishment. 
 
The use of plots of different origins 
and sizes leads to considerable 
errors, in addition to the fact that 
each group of plots has different 
purposes and therefore different 
types of sampling. This gives us an 
idea that EFS are one of the main 
sources of uncertainty in the 
estimation of emissions and 
removals. 
 
To use the data collected from these 
plots, Guatemala created a carbon 
strata map. This was done by, 

High 
Bias & Low 
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? 

weighting the plots based on their 
size. In this process, modeling was 
done with the Monte Carlo and 
Bootstrap methods to better 
represent the distribution functions 
of the sample used. With this, the 
errors of each EF reported on the 
map became considerably low (see 
the FE section and the Carbon Strata 
Map protocol). 
 
 
Given that there are no specific QA-
QC protocols for the plot delineation, 
the government of Guatemala 
decided to apply the highest 
uncertainty discount (15%). 
 
This approach serves as a 
conservative strategy to account for 
potential discrepancies and 
uncertainties inherent in the data. By 
applying the highest uncertainty 
discount, we aim to mitigate the risks 
associated with the lack of 
standardized quality measures, 
ensuring that any variability or errors 
in the inventory are adequately 
considered. This method provides a 
buffer against unforeseen 
inaccuracies, thereby safeguarding 
the integrity of the inventory's 
conclusions and facilitating more 
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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 decision-making. While this 
is not a substitute for comprehensive 
QA/QC processes, it is a necessary 
interim solution to address the 
current limitations and uphold the 
credibility of the forest inventory 
data. 
 
Yet, it is important to highlight that 
Guatemala is currently working on 
the second forest inventory. This 
inventory, which is being elaborated 
between the National Forest 
Institute and FAO, as well as national 
and international experts, considers 
a much better sampling design that 
will help reduce the contribution to 
the overall error. The data from the 
2nd NFI will be used in subsequent 
crediting periods (if any). 
 

Biomass 
allometric 
model 

Yes Yes For the calculation of biomass, three 
allometric equations were used for 
natural forests, both broadleaf and 
coniferous, the latter was 
standardized through studies carried 
out by the Universidad del Valle de 
Guatemala: UVG (2018) for 
coniferous, UVG (2018) for 
broadleaf; and for the northern 
lowlands the equation of Williams 
Arreaga (2002), with these the aerial 
biomass was calculated for each tree 

High 
Bias and Low 
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? 

(includes from the stem to the 
branches), using only the DBH 
(diameter at height of 1.3 m). In the 
case of the mangrove forest, three 
equations were applied according to 
the species found (permanent 
sampling plots from the southern 
coast of Guatemala administered by 
INAB were used). 
 
In the process of creating the 
emission factors, especially the 
forest carbon content, it is not clear 
what quality control process was 
used to create each of the formulas 
of the allometric model that was 
chosen for the calculation of the 
carbon content. This lack of 
information is mostly due to the fact 
that data was only collected from 
several sources.  
 
Given that there are no specific QA-
QC protocols for the biomass 
allometric models, the government 
of Guatemala decided to apply the 
highest uncertainty discount (15%). 
 
This approach serves as a 
conservative strategy to account for 
potential discrepancies and 
uncertainties inherent in the data. By 
applying the highest uncertainty 
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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 risks 
associated with the lack of 
standardized quality measures, 
ensuring that any variability or errors 
in the inventory are adequately 
considered. This method provides a 
buffer against unforeseen 
inaccuracies, thereby safeguarding 
the integrity of the inventory's 
conclusions and facilitating more 
reliable decision-making. While this 
is not a substitute for comprehensive 
QA/QC processes, it is a necessary 
interim solution to address the 
current limitations and uphold the 
credibility of the forest inventory 
data. 
 
It is anticipated that the data for 
estimating future emission factors 
ǿƛƭƭ ŎƻƳŜ ŦǊƻƳ DǳŀǘŜƳŀƭŀΩǎ ǎŜŎƻƴŘ 
national forest inventory. This 
improvement will apply the 
information to the surveys that have 
been used in Guatemala, which will 
help the error contribution of the 
allometric models to be reduced and 
not come from different sources of 
information. 
 
This information is integrated in the 
carbon strata map so that the error 
cannot be propagated. For this 



 

 

 

64 

 

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? 

reason, the formula found in the 
FPCF uncertainty guidelines was 
applied to add an additional 10% to 
the emission factor error. 
 
 

Sampling No Yes The sampling design for the 
calculation of forest carbon of the 
plots varies since there are data from 
plots with a size ranging from 0.02 to 
1 hectare in size of the plot, this 
because the collection of more than 
3,000 plots distributed in most of 
Guatemala and covering more than 
203 thousand trees that were 
inventoried. Derived from the fact 
that this information also comes 
from various information sources 
and it is not clear if there were 
quality control processes, this causes 
the contribution of sampling 
uncertainty to be high. 
 
For the propagation of the error, the 
probabilistic density function values 
were used for each of the carbon 
strata and for each of the different 
plot sizes with which the four strata 
of the carbon map were developed. 
 
Since the sample selected for the 
second forest inventory of 
Guatemala was elaborated between 

High 
Bias and Random 

Yes Yes 
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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? 

the National Forest Institute and 
FAO, as well as national and 
international experts, it is considered 
that the choice of sampling intensity 
for the second forest inventory of 
Guatemala was appropriate and it is 
considered that this information can 
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 
factor 0.47 was used, while to 
establish the belowground carbon 
fraction, the Mokany equation was 
used because it was established that 
this equation was the most 
appropriate in proportion to the area 
biomass.  
 
Using the forest carbon content per 
hectare, the Mokany equation was 
applied to obtain the proportion of 
subterranean carbon.  
 
This information is integrated in the 
carbon strata map so that the error 
cannot be propagated. For this 
reason, the formula found in the 
FPCF uncertainty guidelines was 
applied to add an additional 10% to 
the emission factor error. 
 
Since this component of the emission 
factor is related to the information 

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? 

captured from forest plots, it is 
expected that with the second forest 
inventory in Guatemala, standard 
operating procedures will be applied 
to reduce bias and error in the aerial 
biomass. 

Representativeness Yes No The map of carbon strata covers the 
entire territory since plots from 
different forest inventories in 
Guatemala were used to ensure that 
forest carbon is represented on the 
map. 
 
Also, as part of the review by the 
UNFCCC reference level, an analysis 
was made on the correspondence of 
ǘƘŜ ƳŀǇ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ Lb!.Ωǎ 
physical plots (document included in 
annexed folder 01. 
Datos_Fuentes/01. 
Carbono_forestal/Mapa Estratos de 
Carbono / 01_ControCalidad). 
 
Since the sample selected for the 
second forest inventory of 
Guatemala was elaborated between 
the National Forest Institute and 
FAO, as well as national and 
international experts, it is considered 
that the choice of sampling intensity 
for the second forest inventory of 
Guatemala was appropriate and it is 
considered that this information can 

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 to 
the overall error. 
 

Wood density Yes Yes The average wood density was 
obtained for broadleaved and 
coniferous forest. To do that, for 
each type of forest, the species in 
each community of trees were 
identified and the arithmetic mean 
was calculated. 
 
Wood density was used to transform 
cubic meters from mean annual 
increments to convert volume to 
carbon. 
 
Since the information comes from 
the literature, in the short-term 
exercises should be carried out to 
corroborate these densities for 
species found in Guatemala, since 
there is no quality assurance control 
of the data on published data. 

High 
Bias 

Yes No 

Integration 

Model Yes No There is an Excel file containing all 
the variables to estimate the 
uncertainty of the reductions. We 
will be working for the second 
reporting in a manual to perform this 
calculation. 
 
All sources of error were quantified 
in the activity data and emission 

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 in 
the integration, so it is assumed that 
the uncertainty calculation will be 
low. 
 
In addition, a logic function was 
performed within the tool to 
estimate emissions/removals to 
verify that the total area of the points 
coincides with the total area of the 
program.  
 
As for the Monte Carlo model, 
recommendations have been 
received to update the model, which 
is a process of continuous 
improvement to facilitate its 
understanding in a sample and 
transparent manner. 
 

Integration Yes No Emission factors were calculated for 
each forest stratum according to the 
location of the dot grid plots to 
ensure comparability between the 
transition classes of activity data and 
those of emission factors. This 
source of uncertainty is considered 
as one of the main sources of 
uncertainty.  
 
It is hoped that with the information 
from Guatemala's second forest 
inventory, as well as the 

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? 

implementation of standard 
operating procedures for visual 
interpretation, the integration of 
activity data with emission factors 
can be improved for subsequent 
monitoring to reduce or mitigate the 
impact of possible sources of error in 
the calculation of uncertainty. 

 

5.2 Uncertainty of the estimate of Emission Reductions 
 

Parameters and assumptions used in the Monte Carlo method 

 

Parameter included in the model 

Parameter values Error sources quantified in the model 
(e.g. measurement error, model error, 
etc.) 

Probability distribution function Assumptions 
TonC/ha 

Confidence 
interval 

Emission Factors 

Forest Land I to Settlements 107.65 10.42 
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 I to Other Land 107.65 10.42 
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 I to Grasslands 100.88 11.27 
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 I to Annual Crops 102.97 10.70 
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 I to Agricultural Land-Other 102.97 10.70 
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 I to Agricultural Oilland 104.65 10.44 
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 I to agroforestry systems 84.21 27.01 
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 II to Other Lands 105.66 10.27 
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 II to Grasslands 98.91 11.11 
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 II to Annual Crops 100.94 10.69 
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 II to Agricultural Land-Other 100.94 10.69 
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 II to Agricultural Lands-Rubber 102.65 10.29 
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 II to Agricultural Lands-African Palm 64.07 5.64 
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 II to agroforestry systems 82.15 27.04 
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 III a Settlements 87.13 5.70 
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 III to Grasslands 80.43 7.11 
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 III to Crops-Annuals 82.40 6.46 
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 III to agroforestry systems 63.81 25.53 
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 83.49 7.83 
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 76.79 8.90 
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 78.77 8.32 
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 to Agricultural Lands-Coffee 78.77 8.32 
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 Agricultural Land-Other 78.77 8.32 
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 Agricultural Lands-Rubber 80.49 7.87 
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 Lands-African Palm 81.08 7.87 
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 60.04 26.33 
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 I to Grasslands 66.33 12.23 
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 I to Agricultural Land-Other 67.06 11.06 
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 I to agroforestry systems 49.57 27.48 
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 II to Grasslands 65.04 11.54 
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 II to Annual Crops 67.06 11.06 
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 II to agroforestry systems 48.35 27.28 
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 III to Grasslands 52.71 10.81 
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 III to Crops-Annuals 54.66 10.37 
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 III to agroforestry systems 35.86 26.81 
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 Settlements 56.92 9.52 
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 to Grasslands 50.15 10.30 
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 52.21 9.96 
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 Lands-African Palm 54.52 9.59 
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 I to Annual Crops 42.60 8.83 
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 I to Agricultural Lands-Coffee 46.12 10.06 
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 II to Grasslands 44.10 10.48 
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 II to Annual Crops 46.12 10.06 
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 II a Settlements 50.85 9.66 
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 II to Wetlands and Water Bodies 41.89 9.43 
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 III to agroforestry systems 35.10 10.32 
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 33.41 8.80 
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 35.50 8.43 
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 Agricultural Land-Other 35.50 8.43 
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 Lands-African Palm 37.76 7.96 
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. 

Planting to pastures II 51.22 14.67 
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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Planting to pastures III 51.22 14.67 
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. 

Planting to pastures IV 51.22 14.67 
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. 

Planting to annual crops IV 51.22 14.67 
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. 

Plantation of coffee crops 51.22 14.67 
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 I Primary A Degraded 34.46 15.45 
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 I Primary To Highly Degraded 60.31 13.23 
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 I Degraded to Very Degraded 25.86 14.20 
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 II Primary A Degraded 33.86 14.90 
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 II Primary To Very Degraded 54.87 14.17 
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 II Degraded to Very Degraded 21.17 14.25 
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 III Primary A Degraded 27.99 11.54 
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 III Primary To Very Degraded 45.32 11.20 
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 III Degraded to Severely Degraded 17.35 13.95 
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 Primary A Degraded 26.69 12.58 
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 Primary to Very Degraded 43.47 11.28 
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 IV Degraded to Severely Degraded 16.83 12.73 
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. 

Degraded plantations 14.12 7.77 
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 I Highly Degraded to Degraded -25.79 14.24 
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 I Highly Degraded to Primary -60.36 13.42 
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 I Degraded to Primary -34.61 15.40 
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 II Highly Degraded to Degraded -21.16 14.18 
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 II Highly Degraded to Primary -55.09 14.26 
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 II Degraded to Primary -33.96 14.92 
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 III Highly Degraded to Degraded -17.43 13.85 
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 II Highly Degraded to Primary -45.25 11.25 
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 III Degraded to Primary -27.68 11.60 
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 Highly Degraded to Degraded -16.88 12.38 
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 Highly Degraded to Primary -43.61 11.33 
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 Degraded to Primary -26.82 12.45 
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. 

Plantations I conifers -9.23 5.32 
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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Plantations of Broadleaf Plantations -14.28 7.77 
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. 

 

 
Reference level 

Parameter included in the 
model 

Parameter values 
Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Deforestation           

Forest Land I to Settlements 
               
959.92  

                
1,881.44  

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 I to Other Land 
               
959.92  

                
1,881.44  

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 I to Grasslands 
            
3,839.67  

                
3,762.38  

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 I to Annual 
Crops 

            
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 I to Agricultural 
Lands-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 I to Agricultural 
Land-Other 

            
2,879.75  

                
3,258.46  

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 I to Agricultural 
Oilland 

            
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 I to Agricultural 
Land-African 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 I to 
agroforestry systems 

            
2,879.75  

                
3,258.46  

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 II to 
Settlements 

                        
-    

                            
-    

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 II to Other 
Lands 

               
959.92  

                
1,881.44  

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 II to 
Grasslands 

         
23,038.0
3  

                
9,207.79  

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 II to Annual 
Crops 

            
2,879.75  

                
3,258.46  

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 II to Agricultural 
Lands-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 II to Agricultural 
Land-Other 

            
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 II to Agricultural 
Lands-Rubber 

            
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. 
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Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Forest Lands II to 
Agricultural Lands-African 
Palm 

            
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 II to 
agroforestry systems 

               
959.92  

                
1,881.44  

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 III a 
Settlements 

               
959.92  

                
1,881.44  

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 III 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 III to Grasslands 

         
57,595.0
7  

             
14,535.65  

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 III to Crops-
Annuals 

            
4,799.59  

                
4,206.28  

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 III to agricultural 
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 III to 
Agricultural Lands-Rubber 

                        
-    

                            
-    

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 III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

               
959.92  

                
1,881.44  

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 
Settlements 

                        
-    

                            
-    

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 

            
2,879.75  

                
3,258.46  

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 

         
55,675.2
4  

             
14,292.60  

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 

            
8,639.26  

                
5,642.33  

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 Lands-Coffee 

            
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 IV to 
Agricultural Land-Other 

               
959.92  

                
1,881.44  

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 
Agricultural Lands-Rubber 

               
959.92  

                
1,881.44  

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 Lands-African 
Palm 

            
4,799.59  

                
4,206.28  

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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Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Forest Lands IV to 
agroforestry systems 

            
3,839.67  

                
3,762.38  

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 I to Settlements 
                        
-    

                            
-    

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 I 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 I to Grasslands 
            
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 I 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 I to Agricultural 
Lands-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 I to Agricultural 
Land-Other 

               
959.92  

                
1,881.44  

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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I to 
agroforestry systems 

               
959.92  

                
1,881.44  

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 II to 
Settlements 

                        
-    

                            
-    

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 II 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 II to 
Grasslands 

            
6,719.43  

                
4,976.50  

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 II to Annual 
Crops 

            
3,839.67  

                
3,762.38  

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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber 

                        
-    

                            
-    

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 II to 
Agricultural Lands-African 
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 II to 
agroforestry systems 

            
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 III a 
Settlements 

                        
-    

                            
-    

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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Official Use Only 

Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Forest Land III 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 III to Grasslands 

         
19,198.3
6  

                
8,407.01  

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 III to Crops-
Annuals 

            
2,879.75  

                
3,258.46  

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 III to agricultural 
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 III to 
Agricultural Lands-Rubber 

                        
-    

                            
-    

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 III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

            
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 IV to 
Settlements 

               
959.92  

                
1,881.44  

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 

         
13,438.8
5  

                
7,035.67  

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 

            
6,719.43  

                
4,976.50  

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 Lands-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 IV to 
Agricultural 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 IV to 
Agricultural Lands-Rubber 

                        
-    

                            
-    

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 Lands-African 
Palm 

            
2,879.75  

                
3,258.46  

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. 

Forest Land I to Settlements 
                        
-    

                            
-    

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 I 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. 
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Official Use Only 

Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Forest Land I 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. 

Forest Land I to Annual 
Crops 

               
959.92  

                
1,881.44  

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 I to Agricultural 
Lands-Coffee 

               
959.92  

                
1,881.44  

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 I to Agricultural 
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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I 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 Lands II to 
Settlements 

                        
-    

                            
-    

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 II 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 II 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 Lands II to 
Grasslands 

               
959.92  

                
1,881.44  

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 II to Annual 
Crops 

               
959.92  

                
1,881.44  

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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber 

                        
-    

                            
-    

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 II to 
Agricultural Lands-African 
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 II 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 III a 
Settlements 

               
959.92  

                
1,881.44  

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 III 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 Lands II to Wetlands 
and Water Bodies 

               
959.92  

                
1,881.44  

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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Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Forest land III 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. 

Forest Land III 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 III to agricultural 
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 III to agricultural 
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 III to 
Agricultural Lands-Rubber 

                        
-    

                            
-    

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 III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

               
959.92  

                
1,881.44  

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 
Settlements 

                        
-    

                            
-    

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 

            
4,799.59  

                
4,206.28  

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 a 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 IV to Annual 
Crops 

               
959.92  

                
1,881.44  

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 Lands-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 IV to 
Agricultural Land-Other 

               
959.92  

                
1,881.44  

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 
Agricultural Lands-Rubber 

                        
-    

                            
-    

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 Lands-African 
Palm 

               
959.92  

                
1,881.44  

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. 

Planting to pastures II 
               
959.92  

                
1,881.44  

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. 

Planting to pastures III 
            
3,839.67  

                
3,762.38  

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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Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Planting to pastures IV 
            
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. 

Planting to annual crops IV 
               
959.92  

                
1,881.44  

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. 

Plantation of coffee crops 
               
959.92  

                
1,881.44  

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. 

Degradation           

Forest Land I Primary A 
Degraded 

         
24,957.8
6  

                
9,582.93  

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 I Primary To 
Highly Degraded 

         
10,559.1
0  

                
6,237.28  

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 I Degraded to 
Very Degraded 

            
5,759.51  

                
4,607.55  

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 II Primary A 
Degraded 

         
60,474.8
3  

             
14,892.63  

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 II Primary To 
Very Degraded 

         
22,078.1
1  

                
9,014.32  

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 II Degraded to 
Very Degraded 

            
8,639.26  

                
5,642.33  

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 III Primary A 
Degraded 

         
41,276.4
7  

             
12,314.58  

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 III Primary To 
Very Degraded 

         
14,398.7
7  

                
7,282.29  

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 III Degraded to 
Severely Degraded 

         
19,198.3
6  

                
8,407.01  

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 Primary A 
Degraded 

         
87,352.5
3  

             
17,876.50  

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 Primary to 
Very Degraded 

         
23,997.9
5  

                
9,397.25  

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 Degraded to 
Severely Degraded 

         
33,597.1
3  

             
11,114.06  

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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Probability distribution function Assumptions 
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Confiden
ce 
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Degraded plantations 
               
959.92  

                
1,881.44  

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. 

Increases in carbon stocks 
(Hectares)           

 Forest Land I Highly 
Degraded to Degraded  

            
3,839.67  

                
3,762.38  

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 I Highly 
Degraded to Primary  

            
4,799.59  

                
4,206.28  

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 I Degraded to 
Primary  

         
29,757.4
5  

             
10,461.56  

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 II Highly 
Degraded to Degraded  

         
14,398.7
7  

                
7,282.29  

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 II Highly 
Degraded to Primary  

            
6,719.43  

                
4,976.50  

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 II Degraded to 
Primary  

         
46,076.0
6  

             
13,007.98  

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 III Highly 
Degraded to Degraded  

            
9,599.18  

                
5,947.27  

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 II Highly 
Degraded to Primary  

         
10,559.1
0  

                
6,237.28  

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 III Degraded to 
Primary  

         
49,915.7
3  

             
13,536.74  

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 Highly 
Degraded to Degraded  

         
19,198.3
6  

                
8,407.01  

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 Highly 
Degraded to Primary  

         
11,519.0
1  

                
6,514.34  

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 Degraded to 
Primary  

         
66,234.3
3  

             
15,581.53  

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. 

 Plantations I conifers  

         
19,198.3
6  

                
8,407.01  

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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Reference level 

Parameter included in the 
model 

Parameter values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confiden
ce 
interval 

Plantations of Broadleaf 
Plantations 

         
12,478.9
3  

                
6,780.04  

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. 

 

First monitoring report 

Parameter included in the 
model 

Parameter 
values 

Error sources quantified in the model (e.g. 
measurement error, model error, etc.) 

Probability distribution function Assumptions 
Area 

Confid
ence 
interv
al 

Deforestation      

Forest Land I to Settlements - - 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 I to Other Land 
959.9
2 

1,881.
44 

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 I 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. 

Forest Land I 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 I to Agricultural 
Lands-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 I to Agricultural 
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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I 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 Lands II to 
Settlements 

- - 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 II 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 II to Grasslands 
3,839
.67 

3,762.
38 

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 II 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. 
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Forest Land II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber - - 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 II to Agricultural 
Lands-African 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 II 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 III a Settlements - - 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 III 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 III to Grasslands 5,759
.51 

4,607.
55 

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 III to Crops-
Annuals 

959.9
2 

1,881.
44 

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 III to agricultural 
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 III to Agricultural 
Lands-Rubber 

- - 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 III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

959.9
2 

1,881.
44 

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 Settlements 959.9
2 

1,881.
44 

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 

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 Lands IV to 
Grasslands 

3,839
.67 

3,762.
38 

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 

959.9
2 

1,881.
44 

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 Lands-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 IV to Agricultural 
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 IV to Agricultural 
Lands-Rubber 

- - 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 Lands-African 
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 I to Settlements - - 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 I 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 I to Grasslands 
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 I 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 I to Agricultural 
Lands-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 I to Agricultural 
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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I 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 Lands II to 
Settlements 

- - 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 II 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 II to Grasslands 
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 II 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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber - - 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 II to Agricultural 
Lands-African 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 II 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 III a Settlements - - 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 III 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 III to Grasslands 2,879
.75 

3,258.
46 

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 III 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 III to agricultural 
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 III to Agricultural 
Lands-Rubber 

- - 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 III to 
Agricultural Lands-African 
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 III 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 Settlements - - 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 

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 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 Lands-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 IV to Agricultural 
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 IV to Agricultural 
Lands-Rubber - - 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 Lands-African 
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 

959.9
2 

1,881.
44 

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 I to Settlements - - 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 I 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 I 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. 

Forest Land I 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 I to Agricultural 
Lands-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 I to Agricultural 
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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I 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 Lands II to 
Settlements 

- - 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 II 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 II 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 Lands II 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. 

Forest Land II 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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber 

- - 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 II to Agricultural 
Lands-African 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 II 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 III a Settlements - - 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 III 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 Lands II 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 III to Grasslands 
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 III 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 III to agricultural 
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 III to agricultural 
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 III to Agricultural 
Lands-Rubber - - 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 III to 
Agricultural Lands-African 
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 III 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 Settlements - - 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 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 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 Lands-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 IV to Agricultural 
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 IV to Agricultural 
Lands-Rubber - - 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 Lands-African 
Palm 

959.9
2 

1,881.
44 

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. 

Plantation to pasture 
959.9
2 

1,881.
44 

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. 

Degradation      

Forest Land I Primary A 
Degraded 

23,99
7.95 

9,397.
25 

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 I Primary To 
Highly Degraded 

4,799
.59 

4,206.
28 

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 I Degraded to 
Very Degraded 

3,839
.67 

3,762.
38 

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 II Primary A 
Degraded 

31,67
7.29 

10,79
2.80 

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 II Primary To 
Very Degraded 

3,839
.67 

3,762.
38 

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 II Degraded to 
Very Degraded 

8,639
.26 

5,642.
33 

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 III Primary A 
Degraded 

23,99
7.95 

9,397.
25 

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 III Primary To 
Very Degraded 

3,839
.67 

3,762.
38 

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 III Degraded to 
Severely Degraded 

11,51
9.01 

6,514.
34 

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 Primary A 
Degraded 

46,07
6.06 

13,00
7.98 

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 Primary to 
Very Degraded 

9,599
.18 

5,947.
27 

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 Degraded to 
Severely Degraded 

8,639
.26 

5,642.
33 

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. 

Increases in carbon stocks 
(Hectares) 
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Forest Land I Highly 
Degraded to Degraded 

5,759
.51 

4,607.
55 

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 I Highly 
Degraded to Primary 

9,599
.18 

5,947.
27 

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 I Degraded to 
Primary 

23,99
7.95 

9,397.
25 

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 II Highly 
Degraded to Degraded 

19,19
8.36 

8,407.
01 

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 II Highly 
Degraded to Primary 

12,47
8.93 

6,780.
04 

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 II Degraded to 
Primary 

71,99
3.84 

16,24
0.55 

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 III Highly 
Degraded to Degraded 

30,71
7.37 

10,62
8.49 

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 II Highly 
Degraded to Primary 

14,39
8.77 

7,282.
29 

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 III Degraded to 
Primary 

48,95
5.81 

13,40
6.54 

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 Highly 
Degraded to Degraded 

43,19
6.30 

12,59
6.60 

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 Highly 
Degraded to Primary 

21,11
8.19 

8,816.
57 

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 Degraded to 
Primary 

90,23
2.28 

18,16
6.36 

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. 

Plantations I conifers 
959.9
2 

1,881.
44 

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. 

 

 

Quantification of the uncertainty of the estimate of Emission Reductions  

  

Reporting Period 
Crediting 
Period 

Total Emission 
Reductions* 

Total 
Emission 

Reductions* 

A Median (TonCO2) 7,959,303 7,959,303 

B Upper bound 90% CI (Percentile 0.95) (TonCO2) 11,435,996 11,435,996 

C Lower bound 90% CI (Percentile 0.05) (TonCO2) 4,511,918 4,511,918 
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D Half Width Confidence Interval at 90% (B ς C / 2) (TonCO2) 3,462,039 3,462,039 

E Relative margin (D / A) 43% 43% 

F Uncertainty discount 8% 8% 

 

 

The Montecarlo model can be accessed through the following link:  

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link 

 

¢ƘŜ {ƛƳƻ±ƻƛƻ 9ȄŎŜƭ ƳƻŘǳƭŜ ǿŀǎ ǳǎŜŘ ǘƻ ǇŜǊŦƻǊƳ ǘƘƛǎ ŎŀƭŎǳƭŀǘƛƻƴΦ Lƴ ǘƘŜ ǘŀō ά¢ŀōƭŜ wŜǇƻǊǘέ ȅƻǳ Ŏŀƴ ŦƛƴŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ table presented in the following 

document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_.xlsx. 

 

** *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 inventory) was 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 used, including 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 carbon 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 biomass to carbon is done without reporting separately the 

carbon fraction. Therefore, neither the stem-root 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.  

 

5.3 Sensitivity analysis and identification of areas for improvement of Monitoring, reporting, and verification system. 
 

The Sensit module of the SimVoi program was used to perform the sensitivity analysis, and the results are shown in Table 36: 

 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link


 

 

 

91 

 

Official Use Only 

The sensitivity analysis that 23 elements of the reduction calculation contribute 94.68% of the uncertainty of the reductions. Of these elements, the removals 

factors from forest degradation recovery contribute 74.35%, while the remaining 19.71% come from degradation emission factors. Deforestation contributes 

0.62% to the uncertainty of emission reductions. These percentages are from the baseline information as well as from the first reporting period. 

 

 

Table 13. Senility analysis of emission reductions 

 

Input Variable 

Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

PM-FE-RDEG-Forest Lands IV Degraded to Primary -                        8.8  -            21.3  -                33.7     7,114,616.2     8,144,297.2     9,173,978.3     2,059,362.1  24.50% 

PM-FE-RDEG-Forest Lands II Degraded to Primary -                     14.1  -            29.0  -                44.0     7,159,631.1     8,144,297.2     9,128,963.4     1,969,332.3  22.41% 

PM-FE-DEG-Forest 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-FE-RDEG-Forest Lands III Degraded to Primary -                     12.8  -            24.4  -                36.0     7,623,582.7     8,144,297.2     8,665,011.8     1,041,429.1  6.27% 

PM-FE-RDEG-Forest Land IV Highly Degraded to Degraded -                        2.8  -            15.2  -                27.5     7,654,267.7     8,144,297.2     8,634,326.8         980,059.1  5.55% 

PM-FE-DEG-Forest Lands II 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-FE-RDEG-Forest Land III Heavily Degraded to Degraded -                        0.3  -            14.2  -                28.0     7,754,332.4     8,144,297.2     8,534,262.1         779,929.7  3.51% 

NR-FE-DEG-Forest 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-FE-DEG-Forest Land I 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-FE-RDEG-Forest Land I Degraded to Primary -                     10.4  -            25.8  -                41.2     7,805,613.3     8,144,297.2     8,482,981.1         677,367.8  2.65% 

NR-FE-DEG-Forest Lands II 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% 

NR-FE-RDEG-Forest Lands IV Degraded to Primary -                     39.1  -            21.2  -                14.2     7,752,217.0     8,144,297.2     8,297,942.4         545,725.4  1.72% 

PM-FE-DEG-Forest Land III 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-FE-RDEG-Forest Lands II 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% 

NR-FE-RDEG-Forest Lands II 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-FE-RDEG-Forest Land IV Heavily Degraded to Primary -                     23.5  -            34.8  -                46.1     7,924,980.6     8,144,297.2     8,363,613.8         438,633.2  1.11% 

NR-FE-RDEG-Forest Lands III 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% 

NR-FE-DEF-Primary-Forest Land IV 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-FE-RDEG-Forest Land II Heavily Degraded to Primary -                     38.1  -            52.4  -                66.6     7,981,159.7     8,144,297.2     8,307,434.8         326,275.1  0.62% 

NR-FE-DEG-Forest Lands III 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% 

NR-FE-RDEG-Forest Lands I 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-FE-RDEG-Forest Land II 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-FE-DEG-Forest Land III 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% 

NR-FE-DEG-Forest 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% 

NR-FE-DEF-Primary-Forest Land III 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% 

NR-FE-DEG-Forest Land I 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-FE-RDEG-Forest Land I Heavily Degraded to Primary -                     36.1  -            49.5  -                62.9     8,026,207.6     8,144,297.2     8,262,386.9         236,179.3  0.32% 
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Input Variable 

Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

PM-FE-DEG-Forest Land II 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% 

NR-FE-DEG-Forest Land II 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-FE-DEG-Forest 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-FE-DEG-Forest Land IV Primary to Very Degraded                        52.8               41.5                   30.2     8,045,045.1     8,144,297.2     8,243,549.4         198,504.3  0.23% 

NR-FE-DEG-Forest 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% 

NR-FE-DEG-Forest Land III 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% 

NR-FE-DEF-Primary-Forest Lands II 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% 

NR-FE-RDEG-Forest Land IV Heavily Degraded to Degraded -                     29.3  -            13.2  -                   4.5     8,042,322.1     8,144,297.2     8,199,571.9         157,249.8  0.14% 

PM-FE-DEF-Primary-Forest Land II 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-FE-RDEG-Forest Land I 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-FE-DEF-Primary-Forest Land III 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% 

NR-FE-DEF-Degraded-Forest Land III 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% 

NR-FE-RDEG-Forest Land II Highly Degraded to Degraded -                     35.5  -            16.1  -                   7.2     8,051,531.1     8,144,297.2     8,186,660.4         135,129.3  0.11% 

PM-FE-DEF-Primary-Forest 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-FE-DEG-Forest Land I 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-FE-DEF-Degraded-Forest Land III 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% 

NR-FE-DEG-Forest Land III 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-FE-DEG-Forest Land I 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-FE-DEG-Forest Land II 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-FE-DEF-Degraded-Forest Lands IV to agroforestry systems                        58.5               33.4                      4.9     8,100,147.2     8,144,297.2     8,194,497.9            94,350.7  0.05% 

NR-FE-DEG-Forest Land I 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% 

NR-FE-DEF-Degraded-Forest 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-FE-DEF-Primary-Forest Lands III 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% 

NR-DA-DEF-DEF-Plantation to pastures III                        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% 

NR-FE-RDEG-Forest Land III 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% 

NR-FE-RDEG-Forest 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-FE-DEF-Degraded-Forest Lands I to Grasslands                        78.6               68.6                   54.2     8,109,036.0     8,144,297.2     8,195,119.8            86,083.8  0.04% 

NR-FE-DEG-Forest Land II 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-FE-DEF-Degraded-Forest Lands II 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-FE-DEG-Forest Land III Primary to Very Degraded                        48.6               37.5                   26.3     8,104,883.7     8,144,297.2     8,183,710.7            78,827.0  0.04% 

NR-FE-RDEG-Forest Land II 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% 

NR-DA-DEF-DEF-Plantation to coffee crops -                  921.5            959.9            2,841.4     8,105,596.5     8,144,297.2     8,182,997.9            77,401.4  0.03% 

PM-FE-DEF-Degraded-Forest 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% 

NR-DA-DEF-DEF-Plantation to pastures II -                  921.5            959.9            2,841.4     8,108,136.8     8,144,297.2     8,180,457.7            72,320.8  0.03% 

NR-FE-PLANT-Conifer Plantations I -                        8.6  -               3.2                      2.1     8,110,491.6     8,144,297.2     8,178,102.9            67,611.3  0.03% 

NR-FE-DEF-Primary-Forest Lands IV 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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NR-FE-DEF-DEF-Plantation to pastures III                        13.4               35.9                   65.9     8,115,684.1     8,144,297.2     8,182,434.4            66,750.3  0.03% 

NR-FE-PLANT-Plantation establishments -                        9.5  -               1.8                      6.0     8,112,214.3     8,144,297.2     8,176,380.2            64,165.9  0.02% 

NR-FE-RDEG-Forest Land II Heavily Degraded to Primary -                     69.5  -            54.4  -                40.9     8,110,756.9     8,144,297.2     8,174,181.7            63,424.8  0.02% 

PM-FE-DEF-Very Degraded-Forest Land III to Grasslands                        42.1               33.3                   24.5     8,113,307.9     8,144,297.2     8,175,286.6            61,978.7  0.02% 

PM-FE-DEF-Primary-Forest 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% 

NR-FE-DEG-Forest Land I 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-FE-DEF-Plantation-Plantations 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% 

NR-FE-DEF-Primary-Forest Lands I 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% 

NR-FE-DEF-Degraded-Forest Lands II 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% 

NR-DA-DEF-DEF-Plantation 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% 

NR-FE-RDEG-Forest Land I 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% 

NR-FE-DEF-Primary-Forest Land IV to Crops-Annuals                        70.5               78.9                   87.2     8,120,289.5     8,144,297.2     8,167,889.8            47,600.3  0.01% 

NR-FE-DEF-Degraded-Forest Land IV to Crops-Annuals                        42.1               47.9                   62.1     8,131,577.8     8,144,297.2     8,175,857.7            44,279.9  0.01% 

NR-DA-DEF-DEF-Planting 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-FE-PLANT-Conifer Plantations I                           2.0  -               3.2  -                   8.6     8,125,711.8     8,144,297.2     8,163,025.6            37,313.7  0.01% 

PM-FE-DEF-Primary-Forest Land I 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% 

NR-FE-RDEG-Forest Land I 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% 

NR-FE-DEF-Degraded-Forest Lands II 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% 

NR-FE-DEF-Degraded-Forest Lands III 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% 

NR-FE-DEF-Grassland 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-FE-DEF-Primary-Forest Land IV to Crops-Annuals                        70.5               62.2                   53.9     8,129,646.9     8,144,297.2     8,158,947.5            29,300.6  0.00% 

NR-FE-DEF-Primary-Forest Land I 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% 

NR-FE-DEF-Degraded-Forest Land II to Crops-Annuals                        56.0               64.0                   78.1     8,134,064.7     8,144,297.2     8,162,166.6            28,101.9  0.00% 

PM-FE-DEF-Very degraded-Forest Land IV to agricultural land-African palm                        41.3               33.3                   25.4     8,130,285.0     8,144,297.2     8,158,309.5            28,024.5  0.00% 

NR-FE-DEF-Very Degraded-Forest 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-FE-DEF-Primary-Forest 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% 

NR-FE-DEF-Primary-Forest Lands IV to Agricultural Lands-African 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-FE-DEF-Primary-Forest Land III to Crops-Annuals                        71.4               65.0                   58.5     8,132,931.4     8,144,297.2     8,155,663.0            22,731.6  0.00% 

NR-FE-DEF-Primary-Forest Land III to Crops-Annuals                        75.9               77.5                   88.8     8,141,758.5     8,144,297.2     8,162,274.4            20,515.9  0.00% 

NR-FE-DEF-Primary-Forest Land I to Agricultural Land-Other                        92.1            102.9                113.5     8,133,989.7     8,144,297.2     8,154,386.4            20,396.7  0.00% 

NR-FE-DEF-Primary-Forest Land II to Crops-Annuals                        90.3            101.0                111.7     8,134,065.2     8,144,297.2     8,154,440.4            20,375.2  0.00% 

NR-FE-DEF-Degraded-Forest Land III to Crops-Annuals                        44.2               53.4                   65.0     8,135,591.0     8,144,297.2     8,155,351.2            19,760.2  0.00% 

NR-FE-DEF-Degraded-Forest Lands IV to Agricultural Lands-African Palm                        44.8               45.6                   64.0     8,143,567.0     8,144,297.2     8,161,836.8            18,269.8  0.00% 

NR-FE-DEF-Degraded-Forest Lands I 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% 

NR-FE-DEF-Primary-Forest Lands II 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% 

NR-FE-DEF-Primary-Forest Lands III 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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NR-FE-DEF-Degraded-Forest Lands I 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% 

NR-FE-DEF-Primary-Forest 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% 

NR-FE-DEF-Primary-Forest Land I to Crops-Annuals                        92.1            100.8                113.5     8,138,793.3     8,144,297.2     8,152,391.1            13,597.8  0.00% 

NR-FE-DEF-Primary-Forest Land II to Agricultural Land-Other                        90.3            101.0                111.7     8,137,475.9     8,144,297.2     8,151,059.3            13,583.5  0.00% 

NR-FE-DEF-Primary-Forest Land I to Agricultural Land-Rubber                        94.2            103.3                115.1     8,138,493.6     8,144,297.2     8,151,762.6            13,269.0  0.00% 

NR-FE-DEF-Primary-Forest Land II to Agricultural Land-Rubber                        92.4               95.1                113.0     8,142,598.4     8,144,297.2     8,155,670.1            13,071.7  0.00% 

NR-FE-DEF-Primary-Forest Lands I 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% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Coffee                        70.5               81.0                   87.2     8,137,659.8     8,144,297.2     8,148,237.6            10,577.8  0.00% 

NR-FE-DEF-DEF-Plantation to pastures II                        36.6               58.1                   65.9     8,137,474.8     8,144,297.2     8,146,792.3               9,317.5  0.00% 

NR-FE-DEF-Planting 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% 

NR-FE-DEF-Plantation 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% 

NR-FE-DEF-Very Degraded-Forest Land IV to Agricultural Land-Other                        17.0               25.4                   43.9     8,141,619.2     8,144,297.2     8,150,176.5               8,557.3  0.00% 

NR-FE-DEF-Primary-Forest Land II to Agricultural Land-African Palm                        96.7            102.3                107.8     8,140,777.5     8,144,297.2     8,147,816.9               7,039.4  0.00% 

NR-FE-DEF-Degraded-Forest Lands I to Agricultural Lands-Others                        56.0               59.9                   78.1     8,143,057.1     8,144,297.2     8,150,082.6               7,025.5  0.00% 

NR-FE-DEF-Very Degraded-Forest Lands II 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% 

NR-FE-DEF-Primary-Forest Land I 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% 

NR-FE-DEF-Very degraded-Forest Lands III 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% 

NR-FE-DEF-Primary-Forest Land II 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% 

NR-FE-DEF-Very degraded-Forest Land I to Agricultural Land-Coffee                        36.1               49.0                   56.2     8,140,178.4     8,144,297.2     8,146,568.2               6,389.8  0.00% 

NR-FE-DEF-Very Degraded-Forest Land II to Crops-Annuals                        36.1               50.3                   56.2     8,139,775.2     8,144,297.2     8,146,165.0               6,389.8  0.00% 

NR-FE-DEF-Very Degraded-Forest Land III 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% 

NR-FE-DEF-Degraded-Forest 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% 

NR-FE-DEF-Very degraded-Forest Lands II to Wetlands and Water Bodies                        32.5               38.3                   51.3     8,142,435.2     8,144,297.2     8,148,428.0               5,992.9  0.00% 

NR-FE-DEF-Very degraded-Forest land I to crops-annuals                        33.9               47.0                   51.5     8,140,132.3     8,144,297.2     8,145,740.6               5,608.3  0.00% 

NR-FE-DEF-Very Degraded-Forest Land IV to Crops-Annuals                        27.1               38.8                   43.9     8,140,569.9     8,144,297.2     8,145,926.0               5,356.1  0.00% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Other                        70.5               78.9                   87.2     8,141,629.7     8,144,297.2     8,146,918.6               5,288.9  0.00% 

NR-FE-DEF-Very degraded-Forest Land IV to agricultural land-African palm                        29.8               40.0                   45.7     8,141,050.8     8,144,297.2     8,146,109.4               5,058.6  0.00% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Rubber                        72.7               79.3                   88.4     8,142,180.1     8,144,297.2     8,147,177.3               4,997.2  0.00% 

NR-FE-DEG-Degraded plantations                        20.5               28.2                   35.9     8,141,851.2     8,144,297.2     8,146,743.2               4,892.0  0.00% 

NR-FE-DEF-Primary-Forest Land III a Settlements                        81.4               87.1                   92.8     8,142,490.5     8,144,297.2     8,146,112.1               3,621.6  0.00% 

NR-DA-DEF-Primary-Forest Lands I to Settlements -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land I to Other Lands -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land I to Grasslands                        77.3        3,839.7            7,602.1     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land I A Crops-Annuals -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land I to Agricultural Land-Other -                  378.7        2,879.8            6,138.2     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land I to Agricultural Land-Rubber -                  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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NR-DA-DEF-Primary-Forest Lands I 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% 

NR-DA-DEF-Primary-Forest Land II to Other Lands -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land II 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% 

NR-DA-DEF-Primary-Forest Land II to Crops-Annuals -                  378.7        2,879.8            6,138.2     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-Other -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-Rubber -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-African Palm -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Lands II to agroforestry systems -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land III a Settlements -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land III 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% 

NR-DA-DEF-Primary-Forest Land III to Crops-Annuals                     593.3        4,799.6            9,005.9     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Lands III to agroforestry systems -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest 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% 

NR-DA-DEF-Primary-Forest 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% 

NR-DA-DEF-Primary-Forest Land IV to Crops-Annuals                2,996.9        8,639.3         14,281.6     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Coffee -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Other -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Rubber -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-African Palm                     593.3        4,799.6            9,005.9     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Primary-Forest 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% 

NR-DA-DEF-Degraded-Forest Lands I to Grasslands -                  740.8        1,919.8            4,580.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Land I to Agricultural Land-Other -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Lands I to Agroforestry Systems -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Lands II 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% 

NR-DA-DEF-Degraded-Forest Land II to Annual-Crops                        77.3        3,839.7            7,602.1     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Lands II 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% 

NR-DA-DEF-Degraded-Forest Land III 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% 

NR-DA-DEF-Degraded-Forest Land III to Crops-Annuals -                  378.7        2,879.8            6,138.2     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Lands III 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% 

NR-DA-DEF-Degraded-Forest 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% 

NR-DA-DEF-Degraded-Forest Land IV to Grasslands                6,403.2     13,438.9         20,474.5     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Land IV to Crops-Annuals                1,742.9        6,719.4         11,695.9     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Degraded-Forest Lands IV to Agricultural Lands-African Palm -                  378.7        2,879.8            6,138.2     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very degraded-Forest land I to annual crops -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very Degraded-Forest Land I to Agricultural Land-Coffee -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very Degraded-Forest Lands II to Grasslands -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 
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NR-DA-DEF-Very Degraded-Forest Land II to Annual-Crops -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very Degraded-Forest Land III to Settlements -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very degraded-Forest Lands II to Wetlands and Water Bodies -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very degraded-Forest Lands III to agroforestry systems -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very Degraded-Forest 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% 

NR-DA-DEF-Very Degraded-Forest Land IV to Crops-Annuals -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very Degraded-Forest Land IV to Agricultural Land-Other -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEF-Very degraded-Forest Land IV to Agricultural Land-African Palm -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-DEG-Forest Land I 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% 

NR-DA-DEG-Forest Land I 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% 

NR-DA-DEG-Forest Land I 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% 

NR-DA-DEG-Forest Land II 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% 

NR-DA-DEG-Forest Land II 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% 

NR-DA-DEG-Forest Land II 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% 

NR-DA-DEG-Forest Lands III 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% 

NR-DA-DEG-Forest Land III 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% 

NR-DA-DEG-Forest Land III 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% 

NR-DA-DEG-Forest 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% 

NR-DA-DEG-Forest 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% 

NR-DA-DEG-Forest 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% 

NR-DA-DEG-Degraded plantations -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-RDEG-Forest Land I 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% 

NR-DA-RDEG-Forest Land I 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% 

NR-DA-RDEG-Forest Land I 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% 

NR-DA-RDEG-Forest Lands II 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% 

NR-DA-RDEG-Forest Land II 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% 

NR-DA-RDEG-Forest Lands II 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% 

NR-DA-RDEG-Forest Land III 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% 

NR-DA-RDEG-Forest Land II 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% 

NR-DA-RDEG-Forest Land III 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% 

NR-DA-RDEG-Forest Land IV Heavily 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% 

NR-DA-RDEG-Forest Land IV 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% 

NR-DA-RDEG-Forest 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% 

NR-DA-PLANT-Conifer Plantations I             10,791.4     19,198.4         27,605.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

NR-DA-PLANT-Plantation 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-DA-DEF-Primary-Forest Land I to Other Land -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 



 

 

 

97 

 

Official Use Only 

Input Variable 

Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

PM-DA-DEF-Primary-Forest Land II 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-DA-DEF-Primary-Forest Land III 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-DEF-Primary-Forest Land III to Crops-Annuals -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

PM-DA-DEF-Primary-Forest Lands III 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-DA-DEF-Primary-Forest Land IV to Settlements -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

PM-DA-DEF-Primary-Forest Land IV 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-DA-DEF-Primary-Forest 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-DA-DEF-Primary-Forest Land IV to Crops-Annuals -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

PM-DA-DEF-Degraded-Forest Lands I 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-DEF-Degraded-Forest Lands II 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-DEF-Degraded-Forest Land III 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-DEF-Degraded-Forest 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-DEF-Degraded-Forest 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-DA-DEF-Very Degraded-Forest Land III 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-DEF-Very Degraded-Forest Land IV to Agricultural Land-African Palm -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

PM-DA-DEF-Plantation-Plantations to pastures -                  921.5            959.9            2,841.4     8,144,297.2     8,144,297.2     8,144,297.2                              -    0.00% 

PM-DA-DEG-Forest Land I 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-DA-DEG-Forest Land I 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-DA-DEG-Forest Land I 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-DA-DEG-Forest Land Degradation II 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-DA-DEG-Forest Land Degradation II 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-DA-DEG-Forest Land Degradation II 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-DA-DEG-Forest Land Degradation III 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-DA-DEG-Forest Land Degradation III 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-DA-DEG-Forest Land Degradation III 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-DA-DEG-Forest 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-DA-DEG-Forest 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-DEG-Forest 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-DA-RDEG-Forest Land I 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-DA-RDEG-Forest Land I 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-Forest Lands I 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-DA-RDEG-Forest Land II 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-Forest Land II 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-DA-RDEG-Forest Lands II 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-Forest Land III 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-DA-RDEG-Forest Land II 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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PM-DA-RDEG-Forest Lands III 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-DA-RDEG-Forest 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-DA-RDEG-Forest 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-DA-RDEG-Forest 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-PLANT-Conifer Plantations I -                  921.5            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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link 

 

Archivo_Sensibilidad_RE_22mayo2025_actualizado _ and tƘŜ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ǳƴŘŜǊ ǘƘŜ ǘŀō άAS_Reducciones_PM_junioέ. 

 

 

 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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6 TRANSFER OF OWNERSHIP OF EMISSION REDUCTIONS 
 

6.1 Ability to transfer ownership of emission reductions  
 

The Framework Law of Climate Change 7-2013, in its Article 22, stipulates that the 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 Registry of 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 projects may be 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. 
 
Subsequently, in April 2020, the Congress of the Republic of Guatemala, through the approval of Article 5 of 
Decree 20-2020, established that the Ministry of Public Finance (MINFIN) is the Program Entity of the 
Guatemala Emissions Reductions Program (ER P), and the authorized entity, 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, which acts as trustee 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 20-2020 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 entities that implement the REDD+ measures described in the ERP Document 
(ERPD), in accordance with the Benefit-Sharing Plan, in addition to land owners and possessors where 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 the Attorney General of the Nation (PGN, in Spanish), and the World Bank22. 
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 2020-2024 period to FCPF and contracted through the ERPAs. 
It also established that the Program Entity and 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, which enables the 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 (MCSEABs, 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 implementation of the ERP; (3) reference to the sub-agreements 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_3Rv0AbvY_y1my7sgrGXA9OYIt-

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
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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 benefit-sharing arrangements under the Benefit-Sharing Plan (BSP). 
 
6.1.1 Reference to existing legal and regulatory frameworks 
 
Article 5 of Decree 20-2020: 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 Council, (CONAP, 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: 

¶ 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 
considered 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 amended sub-agreements (contracts or 
agreements), including notifying the incorporation of other projects 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 114-97 of the Congress of the Republic of Guatemala, Law of the Executive 
Branch, stipulates that the MINFIN has the powers, among others, άΧǘƻ ŀŘƳƛƴƛǎǘŜǊ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘΣ ƛƴ ŀƴȅ 
of the institutions of the national banking system, of trusts, funds and other financial instruments and the 
ŜȄŜŎǳǘƛƻƴ ƻŦ /ŜƴǘǊŀƭ DƻǾŜǊƴƳŜƴǘ ǇǊƻƎǊŀƳǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǊŜƎǳƭŀǘŜΣ ǊŜƎƛǎǘŜǊ ŀƴŘ ŎƻƴǘǊƻƭ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴΧέΦ  
 
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, or the State 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 project in the MARN 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 20-2020) with the REDD+ Initiatives representatives, documents that 
contain a ER title transfer clause. 
 
6.1.2 Reference to the inter-institutional agreement for ERP implementation 
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To facilitate this process, in February 2023, MINFIN and INAB signed a subsidiary agreement for inter-
institutional cooperation and coordination for the implementation of the ERP, under the ERPA framework 23. 
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 I 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 sub-agreements signed by the RIP administrative title holders  
 
As indicated in Article 5 of Decree 20-2020, 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 (agreements or contracts) with REDD+ projects and an inter-institutional 
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 contracted under 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 clauses for 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; (ii) 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 SIGAP Models. 

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, as well as compliance for the first reporting period (2020) with RIP 
admission procedures established in the POM.  

 

 

 
23 Subsidiary agreement between MINFIN and INAB: 

https://drive.google.com/file/d/16jDejdvNdiYCRZQK67ota_66ZICrBWfU/view?usp=drive_link  

https://drive.google.com/file/d/16jDejdvNdiYCRZQK67ota_66ZICrBWfU/view?usp=drive_link
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Figure 5. 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 INAB (See Figure 5). 

 

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 ERs generated 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 list for 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, Lacandón Bosques para la Vida, and Local Networks for Development), experienced changes in 

the areas they originally submitted to the ERP. Only 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 Carbon Fund because there is no 

capacity to transfer the associated ER titles (See Section 6.4). 

 
 
6.1.4 Reference to the benefit-sharing arrangements under the Benefit-Sharing Plan 
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The BSP establishes a fair benefit-sharing 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 registered 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 Cooperation signed between MARN and INAB 24 establishes, in 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 Registry 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 the Third-Party 
Verification Report to be able register RIPs. Yet, the transfer of ER titles must occur before the Verification 
Report can be finalized, creating a procedural challenge. 
 
As a result, in July 2025, the MARN sent the Official Letter No. MI-2200-2025/APOT- hmhv to the World Bank25. 
This letter confirmed that INAB and MARN coordinated a pre-registration procedure for RIP in the Registry to 
ensure compliance with the commitments established in the Letter of Understanding for Inter-Institutional 
Cooperation between the INAB and MARN, within 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 the corresponding 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 Decree 7-2013 of the Congress of the Republic of Guatemala, the Climate 
Change Framework Law. 
 

 
24 Letter of Understanding: 

https://drive.google.com/file/d/167QWNtYmcPBMPyupGpjXbIih33daWVaP/view?usp=drive_link  
25 Letter of pre-registration procedure for REDD+ Initiative Projects: 

https://drive.google.com/file/d/1B5eyeTjyJBFHFEZwRRcFl5HTiGrSnLP1/view?usp=drive_link  

https://drive.google.com/file/d/167QWNtYmcPBMPyupGpjXbIih33daWVaP/view?usp=drive_link
https://drive.google.com/file/d/1B5eyeTjyJBFHFEZwRRcFl5HTiGrSnLP1/view?usp=drive_link
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In summary, MARN will pre-register 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 Report. The 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. 

Table 37 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. 

 

 

Table 37. 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 

Artificial 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 
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Table 38. 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 total of 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 own data management system GuatemalaΩs Framework Law on Climate Change 

mandates MARN to create a National Climate Change Information System through Article 9. Consequently, 

The SNICC has 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 within the RE Program (Including REDD+ Projects -Early 

and new-; Management Models for the Conservation and Sustainable Use of Forests in the SIGAP and 

Compensation Mechanisms for Ecosystem and Environmental Services Associated with Forests -MCSEABs-). 

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=eyJrIjoiMmE4Nj

BlMDYtMmY5OS00YmMzLTljYmUtNzY4YzBjNTZlMDNlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThm

OTJlMzA3ZjA3NiIsImMiOjR9  

 

The management of the information of the REDD+ Initiative Projects will be conducted through the processes 

and procedures established in the Operational Manual of the Benefit Distribution Plan, which in turn contains 

the necessary administrative processes within the RE Program. This will take place in the 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 necessary.  However, 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
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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 

.ŀƴƪΩǎ /ŀǊōƻƴ !ǎǎŜǘ ¢ǊŀŎƪƛƴƎ {ȅǎǘŜƳ ό/ATS26) as the official registry to carry out emissions reduction 

ǘǊŀƴǎŀŎǘƛƻƴǎΦ ¢Ƙƛǎ ǎȅǎǘŜƳ ǿƛƭƭ ǎǘŀǊǘ ƻǇŜǊŀǘƛƴƎ ŀŦǘŜǊ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ DǳŀǘŜƳŀƭŀΩǎ ŦƛǊǎǘ 9w ƳƻƴƛǘƻǊƛƴƎ ǊŜǇƻǊǘΦ 

 

Furthermore, Article 22 of Decree 7-нлмо ƻŦ ǘƘŜ /ƻƴƎǊŜǎǎ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ DǳŀǘŜƳŀƭŀ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŀǘ άǘƘŜ 

Ministry of Environment and Natural Resources, taking into account the proposals of the National Climate 

Change Council created by this law, shall issue 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 projeŎǘǎΦέ 

 

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 Manual to register 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 VERRA-VCS or future 

initiatives that potentially wish to register under various standards must be registered in the National Registry 

of REDD+ Initiatives of Guatemala. This is required by Article 22 of Decree No. 7-2013 as a commitment in the 

ER ownership transfer agreements. 

 

 

6.4 ERs transferred 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 Comercial, was 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 admission and 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 framework. 

 

 
26 https://cats.worldbank.org/?tab=AboutCats   
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In compliance with the provisions established in the ERPAs and in accordance with the principles of integrity, 

exclusivity and non-double accounting of the REs, the PIU proceeded to estimate and discount 48,865 gross 

REs generated in the areas in question (49,890.51 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 commitments assumed 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 not applicable because this is the first reporting period as such there are no reversal. 

 

7.2 Quantification of Reversals during the Reporting Period 
 

This section has no information since no reversals have been reported for this first reporting, so it is not 

applicable to fill out the table.  

 

      
A. ER Program Reference level for 

this Reporting Period (tCO2-e) 
from section 4.1    

      
B. ER Program Reference level for all 

previous Reporting Periods in the 
ERPA (tCO2-e). 

from section 4.1 of 
previous ER 
Monitoring 
Reports 

  

+ 

      
C. Cumulative Reference Level 

Emissions for all Reporting 
Periods [A + B] 

    

      
D. Estimation of emissions by 

sources and removals by sinks for 
this Reporting Period (tCO2-e) 

from section 4.2    

      
E. Estimation of emissions by 

sources and removals by sinks for 
all previous Reporting Periods in 
the ERPA (tCO2-e) 

From section 4.2 of 
previous ER 
Monitoring 
Reports 
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F. Cumulative emissions by sources 
and removals by sinks including 
the current reporting period (as 
an aggregate accumulated since 
the Crediting Period Start Date) [D 
+ E] 

   

_ 
      

G. Cumulative quantity of Total ERs 
estimated including the current 
reporting period (as an aggregate 
of ERs accumulated since the 
Crediting Period Start Date) [C ς F] 
 

    

      
H. Cumulative quantity of Total ERs 

estimated for prior reporting 
periods (as an aggregate of ERs 
accumulated since the Crediting 
Period Start Date) 

from previous ER 
Monitoring 
Reports 

  

_ 
      
I. [G ς H], negative number 

indicates Reversals  
    

      

If I. above is negative and reversals have occurred complete the 
following: 

   

      
J. Cumulative quantity FCPF ERs (as 

an aggregate of FCPF ERs 
accumulated since the Crediting 
Period Start Date) 

from previous ER 
monitoring 
reports, section 8 

   

      
K. Cumulative ER Program´s Pooled 

Reversal Buffer contributions (as 
an aggregate of Pooled Reversal 
Buffer ERs accumulated since the 
Crediting Period Start Date) 

from previous ER 
monitoring 
reports, section 8 

   

      
L. Cumulative ER Program´s 

Uncertainty Buffer contributions 
(as an aggregate of Uncertainty 
Buffer ERs accumulated since the 
Crediting Period Start Date) 

from previous ER 
monitoring 
reports, section 8 

   

      
M. Cumulative ER Program´s Pooled 

Reversal Buffer replenishments 
(as an aggregate of Reversal 

from previous ER 
monitoring 
reports, section 7.3 
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Buffer ERs replenished since the 
Crediting Period Start Date) 

      
N. Cumulative amount of FCPF ERs, 

Uncertainty and Pooled Reversal 
Buffer contributions and 
replenishments (as an aggregate 
since the Crediting Period Start 
Date) [J + K + L + M] 

    

      
O. Quantity of Buffer ERs to be 

canceled from the Pooled 
Reversal Buffer account [If I < N, 
report the value of I; if I > N, 
report the value of N] 

    

      

 

 

 

7.3 Quantification of pooled reversal buffer replenishments  
 

This section has no information since no reversals have been reported for this first reporting, so it is not 

applicable to fill out the table.  

 

            

A. 
Emission Reductions during the Reporting 

period (tCO2-e) 
from section 4.3       

            

B. 

If applicable, number of Emission 

Reductions from reducing forest 

degradation that have been estimated using 

proxy-based estimation approaches (use 

zero if not applicable) 

        

            

C. 
Number of Emission Reductions estimated 

using measurement approaches (A-B) 
                                      -    

            

D. 

Percentage of ERs (A) for which the ability 

to transfer Title to ERs is clear or 

uncontested 

from section 6.1       
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E. 

ERs sold, assigned or otherwise used by any 

other entity for sale, public relations, 

compliance or any other purpose including 

ERs accounted separately under other GHG 

accounting schemes or ERs that have been 

set-aside to meet Reversal management 

requirements under other GHG accounting 

schemes 

from section 6.4       

            

F. 

Cumulative Pooled Reversal Buffer 

cancellations (as an aggregate since the 

Crediting Period Start Date) 

from previous ER 

monitoring 

reports section 

7.2, O 

      

            

G. 

Cumulative ER Program´s Pooled Reversal 

Buffer contributions (as an aggregate of 

Pooled Reversal Buffer ERs accumulated 

since the Crediting Period Start Date) 

from previous ER 

monitoring 

reports, section 8 

      

            

H. 

Proportion of cumulative Pooled Reversal 

Buffer cancellations/cumulative Pooled 

Reversal Buffer contributions [F / G] 

       

            

I. 
Year of the Crediting Period where the 

ƭŀǘŜǎǘ ǊŜǾŜǊǎŀƭ ǘƻƻƪ ǇƭŀŎŜ όŜΦƎΦΣ мΣнΣоΧύ 

from previous ER 

monitoring 

reports 

      

            

J. 

Cumulative Pooled Reversal Buffer 

cancellations (as an aggregate since the 

Crediting Period Start Date) 

from previous ER 

monitoring reports 

and section 7.2, O 

      

            

K. 

Cumulative previous Pooled Reversal Buffer 

replenishments (as an aggregate since the 

Crediting Period Start Date) 

from previous ER 

monitoring 

reports, section 

7.3 Q 

      

            

L. 

Proportion of cumulative previous Pooled 

Reversal Buffer replenishments/cumulative 

Pooled Reversal Buffer cancellations [K / J] 

       

            

Complete either a), b) or c) below, depending on the situation, to estimate the amount of the replenishment: 
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M. 

a)       If L < 0.5, Pooled Buffer replenishments 

equal (B+C) *D-E, noting that the 

replenishment should not be larger than the 

value of J-K 

       

            

N. 

b)       If L> 0.5, indicate the percentage of ERs 

generated that you wish to convert to Total 

ERs [0 to 0.3] 

        

            

O. 

Pooled Buffer replenishments [(B+C) *(D-E) 

*N], noting that the replenishment should 

not be larger than the absolute value of J-K 

        

            

P. 

c)       If the latest reversal has taken place 

from the third year of the Crediting Period 

on (as per L above) or if it represents more 

than 50% of the current net Pooled Reversal 

Buffer contributions (as per H above), 

Pooled Buffer replenishments equal (B+C) 

*D-E, noting that the replenishment should 

not be larger than the absolute value of J-K 

       

            

Q. 
Total Pooled Reversal Buffer replenishment 

for the reporting period 
       

            

 

7.4 Reversal risk assessment 
 

Risk factor  Risk indicators Default 

Reversal 

Risk Set-

Aside 

Percentage 

Discount Resulting 

Reversal 

Risk Set-

Aside 

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 the ER 

Program for the general knowledge of the population, 

causing interest in participating in said program, which 

in turn generates interest in both the public and private 

sectors to participate.  

 

10% 

 

The risk is 

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 of 

experience in the distribution of economic benefits 

through forestry incentive programs (PINFOR, PINPEP 

Law and PROBOSQUE Law). To date, the incentives 

granted amount to some USD 400 million directly to 

more than 525,000 users, and whose mechanism 

highlights the transparency of the process: 

30) INAB certifies compliance with forest 

management plans by users (beneficiaries), 

ii) The Ministry of Public Finance reviews and approves 

the files sent by INAB, and issues bank deposits directly 

to users and makes the payment of administrative 

expenses to INAB, and 

iii) The Comptroller General of Accounts, as an external 

entity, performs external audits of INAB to guarantee the 

transparency of the processes. In the specific case of the 

Lacandón Project, it has a governance committee and 

they have duly established that the GoG can sign 

agreements with Fundación Defensores de la Naturaleza 

(FDN, for its acronym in Spanish) for the transfer of EwΩs 

to the MINFIN and to the benefit distribution system, in 

a legal order in which all those involved have approved 

it and are informed. 

In the case of the beneficiary cooperatives of the 

Lacandón ς Forests for Life REDD+ Project, they have 

agreed jointly with Fundación Defensores de la 

Naturaleza on the modality and rule for assigning the 

benefits of payment for project results. Beneficiary 

cooperatives will receive the equivalent of 55% of the 

benefits of payment for project results, of which 47% will 

be for incentives, 4% through the support received 

through the agriculture program and 4% in daily wages 

through the support received through forest protection. 

Likewise, cooperatives will carry out agricultural support 

activities for their members to promote conservation 

agricultural practices and increased productivity, which 

are considered non-monetary benefits. 

In the case of the forestry concessions represented by 

ACOFOP for the GUATECARBON Project in which they 

participate together with CONAP, they have an 

agreement in which CONAP recognizes as co-proponent 

and CONAP by the national legal system has the 

representation of the project. 

In the case of the Local Networks for Development 

(REDDES) Project coordinated by CALMECAC, the benefit 

distribution mechanism is under development as part of 

the project in general.  

5%, as 

presented 

in the ERP. 
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Complaint mechanisms at the level of REDD+ projects 

and ER Program: The Mechanism for Information and 

Attention to Complaints (MIAQ, for its acronym in 

Spanish). In the development of the REDD+ Mechanism 

in its Preparedness phase, a REDD+ MIAQ was prepared, 

which will be strengthened after the signing of the ERPA. 

Its design ensures agility, access, quick response times 

and respect for confidentiality. This MIAQ, which will 

also be in charge of Gender-based Violence complaints 

(including special management procedures) and labor 

complaints, will be coordinated by INAB in association 

with MARN, and will be accessible -personally, 

anonymously or directly through a telephone line 

without cost, through the regional and departmental 

offices of INAB, MAGA, MARN and CONAP. Complaints, 

questions, or reports are expected to be resolved within 

30 business days of receipt.  

Although Guatemala has successful experiences in forest 

governance, benefit distribution and extensive REDD+ 

stakeholder involvement, it has been considered a 

άƳŜŘƛǳƳέ Ǌƛǎƪ ŘǳŜ ǘƻ ŘƛǎŎǳǎǎƛƻƴǎ ŀƴŘ ŘŜŎƛǎƛƻƴ-making to 

change the focus of the ER Program to sub-national 

level, given that: i) In the framework of the preparedness 

meetings, FUNDAECO has expressed its intention not to 

participate in the ER Program with the Carbon Fund of 

the FCPF, due to commitments acquired prior to the 

signing of the Letter of Intent; and, ii) The social conflict 

linked to evictions that occurred in the Laguna del Tigre 

National Park and the Candelaria Zone, which is 

important to highlight that they occurred outside the 

national REDD+ process.  

All REDD+ initiatives in any of their modalities must be 

entered into the national registry as established in 

Article 22 of the Framework Law on Climate Change for 

procedures for disclosure, promotion, registration, 

validation, monitoring and verification of projects. 

B.  

Lack of 

institutional 

capacity or 

ineffective 

vertical/cro

ss-sectoral 

coordinatio

n 

Guatemala has more than 15 years of experience in 

inter-institutional coordination for the forestry sector, 

which is made up of two main institutional governance 

platforms that have allowed coordination between 

institutions and sectors (public, private, municipalities, 

academia, NGOs, etc.) for the design and 

implementation of public policies for the sector. These 

are: i) The INAB Board of Directors made up of 

representatives from the public sector (MAGA and the 

Ministry of Public Finance), private sector (Chamber of 

Industry and Forestry Association), local governments 

10 % No change 

has 

occurred 

so far, itΩs 

low and a 

10% 

discount 

applies, as 

stated in 

the ERPD. 

 

0% 
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(ANAM), NGOs and academia (National Central School 

of Agriculture and Universities that teach forestry and 

related studies within related professions); and, ii) The 

National Council for Protected Areas (CONAP) with 

representation from the central government (MARN, 

MAGA, MCD/INAH INGUAT), local governments 

(National Association of Municipalities ςANAM-) and 

NGOs. Both INAB and CONAP have regional offices (9 

and 10, respectively) to fulfill their mandate in 

accordance with the administrative structure of the 

State and in coordination with their different partners. 

Through this instance, the implementers have 

representation from the national level, in which it is 

considered for the Board of Directors of INAB, with a 

chair within the Board that belongs to the ASOREMA 

(National Association of Non-Governmental 

Organizations of Natural Resources and Environment), 

of which the implementers are part and they have also 

occupied the chair of this organization within the Board 

of Directors. Likewise, within the National Council for 

Protected Areas (CONAP), the environmental NGOs 

registered in the CONAP have a position that is elected in 

an assembly, in which the latter have also had the 

representation of the implementers of REDD+ projects. 

At the local level, in the case of the Sierra de las Minas 

Biosphere Reserve, which is a protected area that 

includes the territory of 14 Guatemalan municipalities, 

distributed in 5 departments, whose Secretary of the 

Board is held by Fundación Defensores de la Naturaleza, 

and is chaired by CONAP, the same happens in the Sierra 

del Lacandón National Park. In the case of Petén, in 

addition to the MBR Committee, there is a Committee for 

Laguna del Tigre, the latter established in a specific Law 

with the participation of both committees of 

implementers such as ACOFOP and Fundación 

Defensores de la Naturaleza. This is how, in this way, 

participation according to national and local governance 

play a role as articulators of work to improve 

coordination processes. 

It is important to mention that these instances have 

coordinated actions for the conservation of the natural 

forest, establishment of forest plantations and land, 

under productive forest management, which represents 

a better protection of water and soil, benefiting more 

than 3.9 million people, while the rural economy has 

improved. 
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Similarly, the GCI, established since 2012 (MARN, MAGA, 

INAB and CONAP), has been the inter-institutional 

platform that has facilitated coordination linked to 

REDD+ and which is based on an inter-institutional 

agreement signed in May 2015. This agreement allows 

articulate efforts of institutions that, in turn, in Article 20 

of the Framework Law on Climate Change, mandates 

these institutions to adjust and design policies, 

strategies, programs, plans and projects for the 

reduction of emissions in the forestry sector and climate 

change of land use. 

This platform has allowed the articulation of institutions, 

from the GCI and external ones, for the implementation 

of projects such as the ER-PIN and project proposals 

before the NAMA Facility. 

Additionally, there are multisectoral platforms for 

coordinating actions such as: a) The Workgroup for the 

Prevention and Reduction of Illegal Logging; b) the 

Firewood Workgroup in which the Strategy for 

Sustainable Production and Efficient Use of Firewood is 

coordinated; and, c) the Restoration Workgroup, in 

which the National Forest Landscape Restoration 

Strategy is coordinated. 

The participation of the Ministry of Public Finance 

leading the ER Program has been strategic both at the 

level of inter-institutional and sectoral coordination, as 

well as for the alignment of the program with the 

ŎƻǳƴǘǊȅΩǎ ǇǳōƭƛŎ ǇƻƭƛŎȅ ǇǊƛƻǊƛǘƛŜǎΦ  

C.  

Long-term 

ineffectiven

ess in 

managing 

underlying 

drivers 

The Law of Protected Areas and its regulations create the 

SIGAP that houses 340 protected areas that cover just 

over 32% of the national territory. It establishes, among 

others, the conservation, rational management and 

restoration of wild flora and fauna, related resources 

and their natural and cultural interactions, as well as 

guidelines for preparing Management Plans that 

articulate Annual Operational Plans and sub-zoning. 

Likewise, CONAP has, through Decree 5-90 for the 

creation and setting of limits of the Mayan Reserve in 

Petén, which establishes a Coordinating Committee of 

the Mayan Reserve constituted by CONAP, other 

government agencies that co-manage and participation 

of civil society, for surveillance and also strategies that, 

up to today, have allowed to analyze in this governance 

scheme, the strategies that have allowed implementing 

actions based on the best possible management of 

Forest Concessions, early warning systems against forest 

fires in communities within the Reserve, as well as joint 

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 Natural 

Resources. The GoG, through the CONAP Secretariat, has 

begun coordination to extend the term of forest 

concessions in the north of the country. This minimizes 

the pressure on the tropical forest. 

The Forestry Law contemplates policy tools to seek 

harmonization between the management and 

protection of the forest and the economic activities 

linked to the drivers, for example, livestock, basic grains 

and other crops such as coffee, among others. Under this 

framework, the Forestry Incentives Program (PINFOR, 

for its acronym in Spanish) was created, which ended in 

2016, the PINPEP Law, which is the Forestry Incentives 

Program for owners of small extensions of land for 

forestry or agroforestry (aimed at people who own plots 

of land with an extension smaller than 15 ha by paying 

them to plant trees or manage natural forests), and in 

2017 the PROBOSQUE Law that gives continuity to the 

PINFOR Incentive Program and also expands the type of 

beneficiaries, ensuring the granting of forestry incentives 

for another 30 years and, with it, contributing to the 

management and conservation of forest resources with 

the participation of municipalities, indigenous 

communities, associations, the private sector, among 

others. 

Through PINFOR, during the period from 1998 to 2016, 

the State of Guatemala spent GTQ 1,942,907,687 (USD 

255 million) for forestry incentives, for a total of 10,418 

projects, equivalent to 383,568 hectares of reforestation 

(36%) and forest management of natural forests (64%), 

whose beneficiaries are divided into nine groups called 

ά¢ȅǇŜǎ ƻŦ hǿƴŜǊǎΦέ ¢ƘŜǎŜ ŀǊŜΥ ƛύ !ǎǎƻŎƛŀǘƛƻƴǎΤ ƛƛύ 

Committees; iii) Communities; iv) Cooperatives; v) 

Companies; vi) Foundations; vii) Individuals; viii) 

Municipalities; and, ix) Government Organizations. This, 

in addition to revitalizing the local economy, has 

contributed economically in vulnerable areas of 

Guatemala, which leads to a reduction in the pressure 

exerted on the forests and their value enhancement. 

With the PINPEP Law, during the period from 2007 to 

2016, the State of Guatemala derogated Q 

634,804,592.45 (about USD 85.5 million) for forestry 

incentives, for a total of 25,745 projects, equivalent to 

91,641.54 hectares of reforestation (15%) and 

management of natural forests (85%), whose 

ōŜƴŜŦƛŎƛŀǊƛŜǎ ŀǊŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ƴƛƴŜ ƎǊƻǳǇǎ ŎŀƭƭŜŘ ά¢ȅǇŜǎ 

ƻŦ hǿƴŜǊǎΦέ ¢ƘŜǎŜ ŀǊŜΥ ƛύ !ǎǎƻŎƛŀǘƛƻƴǎΤ ƛƛύ /ƻƳƳƛǘǘŜŜǎΤ ƛƛƛύ 
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Communities; iv) Cooperatives; v) Companies; vi) 

Foundations; vii) Individuals; viii) Municipalities; and, ix) 

Government Organizations. 

With the PROBOSQUE Law, it is expected that during 

2017-2046 the establishment, recovery and 

management of: 

ω 9ǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ нллΣллл Ƙŀ ƻŦ ŦƻǊŜǎǘ Ǉƭŀƴǘŀǘƛƻƴǎ ŦƻǊ 

industrial purposes. 

ω 9ǎǘŀōƭƛǎƘƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ мллΣллл Ƙŀ ƻŦ 

forest plantations for energy purposes. 

ω 9ǎǘŀōƭƛǎƘƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ оллΣллл Ƙŀ ƻŦ 

agroforestry systems. 

ω aŀƴŀƎŜƳŜƴǘ ƻŦ мнрΣллл Ƙŀ ƻŦ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘ ŦƻǊ 

production purposes. 

ω отрΣллл Ƙŀ ƻŦ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 

protection and provision of environmental services. 

ω wŜǎǘƻǊŀǘƛƻƴ ƻŦ нллΣллл Ƙŀ ƻŦ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘ ƭŀƴŘΦ 

ω 5ŜǎǇƛǘŜ ǘƘŜǎŜ ŀŎƘƛŜǾŜƳŜƴǘǎΣ ŀƭƭ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ŦŀŎǘƻǊǎ 

of deforestation and forest degradation have not yet 

been addressed, since these forestry incentive programs, 

inside and outside protected areas, have a maximum 

duration of up to 10 years, but after this period there is 

no incentive for users to avoid changing the use of the 

forest. However, this is sought to be addressed through 

the Forest Investment Program (FIP), which is part of the 

ER Program.  

D.  

Exposur

e and 

vulnera

bility to 

natural 

disturb

ances 

In the case of effective prevention of natural 

disturbances or mitigation of their impacts, The 

Emissions Reduction Program addresses exposure to 

natural disturbances through CONRED. At the national 

level, Guatemala has a comprehensive legal framework 

related to disaster mitigation and reduction 

όŘƛǎǘǳǊōŀƴŎŜǎύΣ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ Ψ[ŀǿ млф-96 National 

/ƻƻǊŘƛƴŀǘƻǊ ŦƻǊ 5ƛǎŀǎǘŜǊ wŜŘǳŎǘƛƻƴΦΩ ¢Ƙƛǎ ƭŀǿ ƛƴŎƭǳŘŜǎ 

regulations and functions aimed at preventing, 

mitigating, responding to, and participating in the 

rehabilitation and reconstruction of damages resulting 

from the effects of disasters in the Republic of 

Guatemala. It considers broad integration of public and 

private sector agencies and institutions. Importantly, 

this law does not establish a completion deadline and 

has been in place since its inception, providing tools to 

enhance processes and better address vulnerability to 

natural disturbances. At the same time, Guatemala has 

a National Response Plan, a National Protocol for the 

Comprehensive Management of Disaster Risk due to 

Extended Dry Spell for the Republic of Guatemala, and 

5 % No change 

in risk, as 

stated in 

the ERPD. 

5% 
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the National Protocol for the Season of temperature 

Decrease in the Republic of Guatemala 2018-2019. The 

country has not shown sufficient capacity for the 

effective prevention and mitigation of impacts 

associated with natural phenomena. This is reflected in 

the economic losses that the country has suffered in 

strategic sectors due to floods and droughts associated 

with climate change. According to ECLAC (2012), in the 

last 3 decades, the economic impacts associated with 

hydrometeorological phenomena amount to almost USD 

3,500 million, impacting mainly on the agriculture and 

infrastructure sectors. If ambitious and immediate goals 

are not established and achieved, ECLAC (2018) 

estimates that the economic cost by 2030 would be 

equivalent to 5.8% of the GDP (annual average). 

 

Hurricanes Eta and Iota arrived in Guatemala as tropical 

depressions, and the rains, floods and landslides 

associated with these events had a significant impact on 

the population, especially in the most vulnerable 

communities in Guatemala. The majority of affected 

people reside in rural areas, self-identify as belonging to 

indigenous peoples, and live-in levels of poverty due to 

their update and multidimensional poverty below the 

national average. In economic terms, it is estimated that 

the total effects of these tropical depressions were 

equivalent to approximately 6,002 million quetzales. 

Damages accounted for 52% of the impact; losses, to 

31%; and, additional costs, 17%. The economic impact of 

these events is estimated at 0.1 percentage points of the 

GDP. These disasters also occurred in the context of 

COVID-19. All of this, together, has serious consequences 

in the short and medium term. Disasters are an 

opportunity to rethink the development of countries and 

this assessment is a contribution in that direction, with a 

development approach focused on resilience and 

inclusion, which, in a context of increasing risk of 

disasters caused by climate change, will allow 

Guatemala to get closer to the achievement of the 

Sustainable Development Goals. (ECLAC, 2021) 

 

Although the GoG has a legal framework for protection 

against forest fires, the country does not have sufficient 

capacity for their effective prevention and mitigation. 

The following are included within the Legal Framework: 
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ω /ƻƴǎǘƛǘǳǘƛƻƴ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ό!ǊǘƛŎƭŜǎ спΣ фтΣ ммф ŀƴŘ 

126), the Law of the Executive Branch (Decree 114-97, 

Articles 29, 29bis, 37 and 47); 

ω CǊŀƳŜǿƻǊƪ [ŀǿ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ό!ǊǘƛŎƭŜǎ мΣ нΣ оΣ пΣ 

5, 6, 7, 9, 13, 14, 15 and 23); 

ω /ƻƴǎǘƛǘǳǘƛǾŜ [ŀǿ ƻŦ ǘƘŜ DǳŀǘŜƳŀƭŀƴ !ǊƳȅ ό5ŜŎǊŜŜ тн-

90, Article 4); 

ω aǳƴƛŎƛǇŀƭ /ƻŘŜ ό5ŜŎǊŜŜ мн-2002, Articles 33, 35, 58, 

67, 68 and 96); 

ω CƻǊŜǎǘ [ŀǿ ό5ŜŎǊŜŜ млм-96, Articles 1, 4, 6, 8, 36, 37, 

38 and 93); 

ω twh.h{v¦9 [ŀǿ ό5ŜŎǊŜŜ н-2015); 

ω tLbt9t [ŀǿ ό5ŜŎǊŜŜ рм-2010); 

ω [ŀǿ ƻŦ tǊƻǘŜŎǘŜŘ !ǊŜŀǎ ό5ŜŎǊŜŜ п-89, Articles 1 and 4); 

ω Law of the National Coordination Office for Reduction 

of Natural or Caused Disasters (Decree 109-96, Articles 

1, 3, 4, 6, 9, 10 and 21); 

ω DƻǾŜǊƴƳŜƴǘ !ƎǊŜŜƳŜƴǘ мрс-2017 (Decree 101-96, 

Articles 1, 4, 6, 8, 36, 37, 38 and 93); 

ω CƻǊŜǎǘǊȅ [ŀǿ wŜƎǳƭŀǘƛƻƴǎΣ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎ 

Resolution 01.43.2005 (Articles 33, 37, 38, 39, 52 and 

88). 

Likewise, the National Protocol for the Forest Fire Season 

2018-2019 of the National Coordination Office for 

Disaster Reduction (CONRED, for its acronym in Spanish) 

was approved, which establishes guidelines for the 

prevention, preparedness and control against forest 

fires, as part of the tools of public policy and which is 

applicable to all centralized and decentralized 

government institutions. In addition, in its preparedness 

section, it establishes strategies and tactics regarding 

the fire season. 

According to the historical recurrence of hot spots 2003-

2017, forest fires in the MBR are probably the greatest 

threat to the integrity of this area, whose highest peaks 

have coincided with prolonged droughts. Regarding 

natural disturbances, Guatemala presents high 

vulnerability to climatic phenomena (storms, droughts), 

going from a moderate level of climatic vulnerability in 

the year 2010 to a high level, for the year 2030. It is 

estimated that 59% of the events recorded in the period 

1900-2015, were climatic events (storms and hurricanes, 

landslides, floods, droughts and extreme temperatures), 

causing monetary losses of up to USD 4,421 million. 

In the area of forest concessions, there are positive 

experiences that demonstrate the effectiveness in 

controlling forest fires (this is regulated in each of the 
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Concession Contracts). It is necessary to reinforce the 

control and surveillance of forest fires in some territories, 

but mainly those associated with an anthropogenic 

origin.  

 

During the reporting period, the risk of droughts and 

forest fires was low. 

  Total Reversal Risk Set-

Aside Percentage 

23% 

   

  Total Reversal Risk Set-

Aside Percentage of the 

Document for the 

Reduction of Emissions or 

the previous Monitoring 

Report (whichever is 

more recent) 

23% 

 

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/cross-sectoral 

coordination, Long-term 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 protected areas, REDD+ Registry, 

/!¢Ωǎ {ȅǎǘŜƳΣ Client Connection) generates an inter-institutional 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 and interest in society about the 

implementation of REDD+ projects. 

 

 

8 EMISSION REDUCTIONS AVAILABLE FOR TRANSFER TO THE CARBON 

FUND 

  Year 2020 

A. 
Emission Reductions during the Reporting period 
(tCO2-e) 

from section 4.3 8,144,298 

  

B.  

If applicable, number of Emission Reductions from 
reducing forest degradation that have been 
estimated using proxy-based estimation 
approaches (use zero if not applicable) 

    

  

C. 
Number of Emission Reductions estimated using 
measurement approaches (A-B) 

  8,144,298 
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D. 
Percentage of ERs (A) for which the ability to 
transfer Title to ERs is clear or uncontested 

from section 6.1 91.45% 

  

E. 

ERs sold, assigned or otherwise used by any other 
entity for sale, public relations, compliance or any 
other purpose including ERs accounted separately 
under other GHG accounting schemes or ERs that 
have been set-aside to meet Reversal management 
requirements under other GHG accounting schemes 

from section 6.4 48,865 

  

  If applicable, any buffer replenishments section 7.3 P 0 

  

F. 
Total ERs [(B+C)*D-E] minus, if applicable, any 
replenishments as per section 7.3, P 

  7,399,095 

  

G. 

Conservativeness Factor to reflect the level of 
uncertainty from non-proxy based approaches 
associated with the estimation of ERs during the 
Crediting Period 

from section 5.2 15% 

  

H. 
Quantity of ERs to be allocated to the Uncertainty  
Buffer (0.15*B/A*F)+(G*C/A*F) 

  1,109,864 

  

I. 
Total reversal risk set-aside percentage applied to 
the ER program 

from section 7.4 23% 

  

J. 
Quantity of ERs to be allocated to the Pooled 
Reversal Buffer (F-H)*I 

  1,446,523 

  

K. Number of FCPF ERs (F- H ς J)   4,842,708 

  

L. 

Percentage of Emission reductions from enhanced 
removals from afforestation/reforestation as a 
percentage of the total FCPF ERs [Optional if the 
country wishes to generate enhanced removals] 

From section 4.3 0% 
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M 
Number of FCPF ERs from enhanced removals from 
afforestation/reforestation (L * K) [Optional if the 
country wishes to generate enhanced removals] 

  0 

        

 

 

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 inventory) was 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 used, including 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 carbon 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 biomass to carbon is done without reporting separately the 

carbon fraction. Therefore, neither the stem-root 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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

The file is called: " template MR FCPF_1stRP_05mayo2025_ ". 

 

 

 

 

 

 

 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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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 the payment 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 instruments, 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 presentation 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 

COVID-19 which, according to Governmental Decree 5-2020 27of 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, type a) Early 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 2021-2022 and 2023-2024 will include the 

progress of the safeguard plans in the forest management plans of the program for REDD+ Projects, such as: 

a) REDD+ projects; b) Compensation 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/wp-content/uploads/2020/07/Decreto-Gubernativo-5-2020-COVID-

19.pdf  

https://www.contraloria.gob.gt/wp-content/uploads/2020/07/Decreto-Gubernativo-5-2020-COVID-19.pdf
https://www.contraloria.gob.gt/wp-content/uploads/2020/07/Decreto-Gubernativo-5-2020-COVID-19.pdf
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Guatemala developed the "National Safeguards Approach within the Framework of the 28National REDD+ 

Strategy" based on the country's existing institutional governance system, in order to respond to national and 

international commitments regarding REDD+ safeguards. This process was validated 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 the "Roadmap for Gender Mainstreaming in the 29REDD+ 

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 Ministry of 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 the Safeguards Information System (SIS 30), 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 non-carbon variables for this part of the population. 

 

In 2019, the Grievance Redress and Information Mechanism (GRM) was published 31 to deal clearly and 

effectively with complaints arising from the implementation of the National 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 

October 2023, 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 finalized 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 with the Environmental and Social Framework (ESF) established 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 project, analyzing 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/genero-redd 
30 

https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiOTRkMzI

1YTUtYzFlZi00ZjViLTkxOWQtYWJjMTdhNTdiNmRlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJl

MzA3ZjA3NiIsImMiOjR9 
31 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%20Que

jas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf  

http://snicc.marn.gob.gt/Content/PDF/Enfoque%20nacional%20de%20salvaguardas%20Guatemala.pdf
http://siredd.marn.gob.gt/genero-redd
https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiOTRkMzI1YTUtYzFlZi00ZjViLTkxOWQtYWJjMTdhNTdiNmRlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
https://snicc.marn.gob.gt/Busqueda/Resultado?powerbi=https://app.powerbi.com/view?r=eyJrIjoiOTRkMzI1YTUtYzFlZi00ZjViLTkxOWQtYWJjMTdhNTdiNmRlIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
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
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ERP, the guidelines and principles of the following 9 out of 10 applicable World Bank Environmental and Social 

Standards must be complied with: 

 

1. Assessment and Management of Environmental and Social Risks and Impacts 
2. Labor and working conditions, 
3. Resource Efficiency and Pollution Prevention and Management, 
4. Community health and safety, 
5. Land Acquisition, Restrictions on Land Use and Involuntary Resettlement, 
6. Biodiversity Conservation and Sustainable Management of Living Natural Resources 
7. Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional Local 

Communities, 
8. Cultural heritage 
9. Financial Intermediaries32; and 
10. Stakeholder engagement and disclosure 

 

In order to comply with the guidelines and principles of the World Bank's Environmental and Social Standards, 

the country developed the Environmental and Social Management Framework (ESMF) and its annexes, which 

are as follows: 

 

¶ Pest Management Plan Framework. PRE of Guatemala33; 

¶ Biodiversity Management Plan (MPMB) Framework. PRE of Guatemala34; 

¶ Framework of the Forest Management Plan. PRE of Guatemala35;  

¶ Cultural Heritage Protection Plan (CPPP) Framework Guatemala EP&R36 
 

In addition, the following Instruments were prepared and published: 

 

¶ Guatemala ERP Labor Management Procedures37 (LMP); 

¶ Gender Sensitive Involuntary Resettlement Framework38 (RIM) Guatemala PRE;  

 
32 Not applicable within the implementation of the Program  
33 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  
34 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  
35 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)%20

PRE%20de%20Guatemala-vf.pdf  
36 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  
37 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(LMP)%20PRE%20de%2

0Guatemala-vf.pdf  
38 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%20Ig

ualdad%20de%20G%C3%A9nero%20PRE%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/2.1.%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
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¶ Gender-Sensitive Indigenous Peoples Planning Framework39 (IPPF) ERP of Guatemala; and 

¶ Guatemala's Stakeholder Engagement Plan40 (SEP) 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 Institute (INAB) (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 stakeholders in six Participatory 

Dialogue Workshops in August 2019 41in 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 governments, associations, 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 the Mayan, Xinka and Garifuna populations and 71 percent represented non-

indigenous or mestizos. There was participation by the Xinca community of Jalapa, the Nahuala, Chajúl and 

Momostenango Indigenous Authorities, Partialidades de Totonicapán, the Council of Mayan Peoples and the 

following linguistic communities: K'iche', Kaqchikel, Q'eqchi', Poqomchi', 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 Manual42 (GRM). 

¶ Stakeholder training plan43. 

¶ Social Communication Plan44.  

¶ Format of the Forest Management Plan45 and its Annexes: 
o Annex 1: Environmental and Social Standards Compliance Form for Individual or 

Group PIR in the Emission Reduction Program 
 

Finally, Guatemala, as part of the Emission Reduction Payment Agreements, submitted a Self-Report on the 

implementation of the safeguards which contains information and evidence that the measures of the ER 

Program have been implemented in accordance with the Safeguards Plans, with respect to the activities 

 
39 https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-

ambientales/4.%20Marco%20de%20Planificaci%C3%B3n%20para%20los%20Pueblos%20Indigenas%20(IPPF)

%20Sensible%20a%20la%20Igualdad%20de%20G%C3%A9nero%20PRE%20de%20Guatemala-vf.pdf  
40 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(SEP)%20PRE%2

0de%20Guatemala-vf.pdf  
41 https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS_PRE%20de%20Guatemala-vf.pdf  
42 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%20Que

jas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf  
43 https://drive.google.com/file/d/11j8eKQF47wYkVOBYn76xtTTsENgUkC1x/view?usp=drive_link  
44https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Plan%20de%20Comunicaci%C3%B3n%20del%20PRE,%202025.pdf  
45 https://www.inab.gob.gt/index.php/pre  

https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/4.%20Marco%20de%20Planificaci%C3%B3n%20para%20los%20Pueblos%20Indigenas%20(MPPI)%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/4.%20Marco%20de%20Planificaci%C3%B3n%20para%20los%20Pueblos%20Indigenas%20(MPPI)%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/4.%20Marco%20de%20Planificaci%C3%B3n%20para%20los%20Pueblos%20Indigenas%20(MPPI)%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/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/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
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
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
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generated by the ERs during the period from January 1 to December 31, 2020. This safeguards self-report 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 (INAB) 46formed 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), the Ministry of Agriculture, 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 COVID-19 

safeguards plans, focused on coordinating and evaluating the activities of the REDD+ Projects and the 

management of the environmental and social risks identified 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 Development Program. 

 

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 intersectoral 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 and social standards set out in the Environmental and Social 

Commitment Plan, and benefit sharing. 

 

 
46Decree 20-2020 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 Council of 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, CONAP and INAB. 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 Benefit-Sharing 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 of the 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 each type of REDD+ 

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 cross-sectoral coordination, implementation of relevant activities, monitoring, and benefit 

sharing in a transparent and efficient manner. 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 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 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 full members. The GTM is made up of government institutions (MINFIN, MAGA, MARN, 

CONAP, 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 Association (Guild). 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, progress has been 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 aspects of the activities during the period (year 2020). 
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· Ministry of the Environment and Natural Resources (MARN47) -  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, promoting a culture 

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 a competitive, supportive, equitable, inclusive and participatory 

Guatemala. 

 

The MARN is organized into six directorates, 3 units, a secretariat and four vice-ministries under the higher 

office. Of which the Vice-Ministry of Natural Resources and Climate Change is the Climate Change Directorate 

composed of three departments: 

 

1. Vulnerability and Climate Change Adaptation 
2. 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, policies, etc. 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 Department of Climate 

Change Mitigation and Clean Development Mechanisms, two 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 48 ): 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, Recovery, 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 PROBOSQUE forestry incentive 

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 20-2020 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/sobre-el-marn/base-legal-del-marn/  

 
48 https://www.inab.gob.gt/index.php  

https://www.marn.gob.gt/sobre-el-marn/base-legal-del-marn/
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 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 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. The team includes: 

- 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 and 

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 who have in-depth 

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 effectively 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 Decree 20-2020 of 

the Congress of the Republic, which indicated that MAGA should 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 Inter-American Development Bank to develop, systematize, design, and elaborate the necessary 

documents for the monitoring of environmental and social safeguards. 

 

In mid-2022, MAGA provided the funds for the operation of the Program, allocating through a budget item 

the five million quetzals indicated in Decree 20-2020 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 budget allocations thereafter. 

 

¶ National Council of Protected Areas (CONAP): 49 In 1989, the Congress of the Republic of Guatemala issued 
Legislative Decree 4-89, creating the National Council of Protected Areas (CONAP) as the highest governing 
and coordinating body of the Guatemalan System of Protected Areas (SIGAP). The SIGAP is made up of all 
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 the Republic 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 Conservation of Biological 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 conservation 

of biological diversity 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 Anthropology 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 natural resources 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 Executive Under-Secretary, as 

well as the Directorates that have direct actions at the national level within protected areas and that 

respond directly to institutional objectives, among them: 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 Management, 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 peoples, local 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.gt/  

https://conap.gob.gt/
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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 competencies, 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 and Bosques Lacandón para la Vida projects. 

 

· Ministry of Agriculture, Livestock and Food (MAGA 50): 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 hydrobiological sectors, 

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 of 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 Safeguards Self-Report 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 Report, the REDD+ projects: a) GUATECARBON Early REDD+ Project; (b) the 

Lacandón Early REDD+ Project: Forests for Life; and (c) the REDDES Local Development Project, reported 

progress on addressing and mitigating of the environmental and social risks identified in the Environmental 

and Social Management Framework (ESMF).  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 and comply with the WB ESS. 

 

Each REDD+ project has its own governance structure which amongst others has an important monitoring role 

of the E&S compliance. The following is a brief description of the each project governance structure. 

 

¶ Lacandón Forests for Life REDD+ Project: The 51Defenders of Nature Foundation is part of the 
organizational structure of the Governance Committee of the REDD+ Lacandón Forests for Life 
project, an organization that has had a formal co-management agreement with CONAP for the Sierra 
de Lacandón National Park since 1999. 
 

The General Assembly is the supreme decision-making 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 specialties, who 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 https://www.maga.gob.gt/ 
51 https://defensores.org.gt/nuestra-historia/ 

https://www.maga.gob.gt/
https://defensores.org.gt/nuestra-historia/
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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 Fundación Defensores de la Naturaleza (FDN) is leading the REDD+ Lacandón Forest for Life project 

together with local community partners organized in their communities. By consensus among the partners, 

they have delegated FDN as their representative in December 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 from the Unión Maya Itzá 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 Fundación 

Defensores de la Naturaleza (one member and one alternate), facilitating the systematization and transfer of 

project information to INAB for the 2020 period. 

 

 

¶ REDDES Local Development Project 52: The CALMECAC Foundation is the representative of the project, it is 
also a non-profit organization that values life and diversity, conserving and sustainably managing natural 
resources for the participation of local actors in 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 Corazón Verde, 12 participating municipalities, and Calmecac. 

The Municipality-Calmecac relationship is through 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, community participation 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 Agreement 20-2020, which establishes 

the bases for the Emissions Reduction Program and empowers 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/  

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 third-party firm that provides validated jurisdictional data, such as updated 

deforestation rates and areas most likely to be afforested. The project also uses Module VMD0055 to estimate 

emission reductions by preventing unplanned deforestation. The information generated by 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 that the carbon credits generated are of high quality, transparent, and 

verifiable. The VM0048 methodology requires validation of jurisdictional data by an external firm and a 

rigorous verification process. The project expects to reduce approximately 2,630,757.43 tCO2e in its 30-year 

useful life, contributing significantly to climate change mitigation. 

 

In addition, the project has 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 of the key activities 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 Project: 53The 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 are represented 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, social and biological) and the application of social and environmental 

 
53 https://guatecarbon.com/  

https://guatecarbon.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 for compliance 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 accompanied by an Environmental and Social Management Plan 

(ESMP) and an Involuntary Resettlement Plan/Action Plan/Indigenous Peoples Plan (PRI/PA/PPI for their 

acronym in Spanish), as applicable, in accordance with Annex 9 of the Forest Management Plan Form54. 

 

In the first call for projects to the Emission Reduction Program, a total of 1,227 projects were submitted with 

1,227 ESMPs. The distribution of these projects according to their typology was as follows: 

 

 
54 https://www.inab.gob.gt/index.php/pre 

https://www.inab.gob.gt/index.php/pre
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- McSEAB-type projects: 1205 projects (98%) 

- REDD+ type projects: 3 projects (0.5%) 

- SIGAP type projects: 19 projects (1.5%) 

 

Importantly, all of these projects are going through 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 Program. Of the 1,227 proposals, by August 27, 2025, 1,015 projects 

had been admitted; all are accompanied by an E&S Sel-evaluation and an ESMP. A few PIRs were accompanied 

by an IPP55, the SIGAP models were accompanied by PAs; no RAPs were 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 impact, technical and financial feasibility, and alignment with program 

objectives. 

 

Compliance of REDD+ Initiative Projects (PIR) 

 

All PIRs confirmed to have carried out an Environmental and Social Self-Assessment (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 different actors. 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 McSEAB-type, suggesting a strong interest in this type 

of initiatives. However, REDD+ type 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 

emissions. A total of 1,227 projects were submitted. In the review carried out by the PIU not all PIRs included 

the required E&S Self-evaluation 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 Self-evaluation and an ESMP. A few PIRs were accompanied by an IPP56, the 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 carrying out of E&S self-assessments and the preparation of ESMPs by PIRs are 

highlights of the commitment to environmental and social management of projects. 

 

Timely Preparation and Disclosure 

 

 
55 IPPs are reviewed by the both the PIU and the Bank. 
56 IPPs 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 is described 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 environmental and 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 and collect comments and suggestions; b) Public documents: plans are made 

available to the public through the programme website and other means of communication; c) Workshops 

and trainings: workshops and trainings are held to inform stakeholders about the plans and their 

implementation. 

 

Dissemination and consultation on the plans have: 

 

- Improved effectiveness of plans: incorporating comments and suggestions from stakeholders to improve the 

effectiveness of plans. 

- Built trust: between stakeholders and the program through transparency and participation. 

- Ensured 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 Environmental and Social Management Framework. The summary 

remains valid at the time of presenting this Annex. There is no need to update this Table in the future. 

 

 

Table 14. 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 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

Guatecarbón 
 
1. Strengthening Forest 

Governance 

 

2. Conservation, protection and 

sustainable management of 

forests 

 

Guatecarbón 
 
Activity 1:  Technical and 

administrative field evaluation 

by CONAP to establish the 

feasibility of a 25-year 

extension of two forestry 

concession contracts 

Guatecarbón 
 
In 2020, there were the following aspects 57: 

 
 
Risk 1 
 

 
57 As an annex to the Forest Management Plan, an E&S Management Plan and Action Plan aligned with the 

ESMF and the ERPA Process Framework were prepared for each early REDD+ to address the E&S risks initially 

identified. 
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REDD+ Strategic Options Environmental and/or social 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

3. Forest landscape restoration 

and restoration of forest and 

agroforestry land cover. 

 

4. Reduce unsustainable wood 
use. 

(Carmelita and Impulsores 

Suchitecos). 

 

Risks 1: Not renewing forest 

concession contracts during 

2020 due to limited institutional 

personnel. 

 

Activity 2: Technical and legal 

coordination by CONAP for the 

preparation of the draft 

document to establish the 

regulations for potential 

emission reduction activities in 

the Guatemalan Protected 

Areas System. 

 

Risk 2: Delay in the approval 

processes for new instruments 

related to the Emissions 

Reduction Program for the 

Sustainable Management of 

Natural Resources in the IGAP 

 

Activity 3: Monthly 

coordination meetings between 

CONAP and forest 

concessionaires and agencies 

and institutions involved in the 

environmental and justice 

sectors, with a view to restoring 

at least 150 hectares in areas of 

high deforestation and forest 

degradation caused, inter alia, 

by illegal logging. 

 

Risk 3: Protection of 
conservation areas may restrict 
access to resources, affect 
livelihoods, and lead to 
economic losses, including 
natural resources traditionally 
used by (indigenous) women. 
 

1. Contracts of each community forestry 

concession. 58They contain a clause 

allowing for the extension of concession 

contracts (the total duration of the 

concession is 25 years), and there is a 

minimum conditions clause for such 

extension, which must be administered at 

least two years before the contract expiry 

date. 

2. Regulations for the Granting of 
Concessions for the Use and Management 
of Renewable Natural Resources in the 
Multiple Use Zone of the Maya Biosphere 
Reserve.59 
 
 
Risk 2 
Planning tool for the 2020 Red Program 31: 
which establishes, among other things, the 
development of programs to strengthen 
technical and administrative capacities to 
streamline processes in the areas of SIGAP. 
 
 
 
 
 
 
 
 
 
 
 
Risk 3 & 4 
 
1. Article 22 of the Protected Areas Law 
and its Implementing Regulations, Decree 
No. 4-89 60, and Article 24 of its Regulations 
address the regulation of human 
settlements in protected areas. 
 

 
58Example of concession contract: https://sip.conap.gob.gt/wp-content/uploads/2023/01/Contrato-San-

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_Decreto_4-89.pdf  

https://sip.conap.gob.gt/wp-content/uploads/2023/01/Contrato-San-Miguel.pdf
https://sip.conap.gob.gt/wp-content/uploads/2023/01/Contrato-San-Miguel.pdf
http://138.117.140.116/Documentos/2019/Art10/16/NORMATIVO%20DE%20CONCESIONES.pdf
https://www.mem.gob.gt/wp-content/uploads/2015/06/5._Ley_de_Areas_Protegidas_Decreto_4-89.pdf
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REDD+ Strategic Options Environmental and/or social 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

 

Activity 4: Coordination of 
forest fire prevention and 
control actions through 88 
strategic camps in the event of 
any forest fire emergency in 
their forest concession 
management units. 
 

Risk 4: Protection of 
conservation areas may restrict 
access to resources, affect 
livelihoods, and lead to 
economic losses, including 
natural resources traditionally 
used by (indigenous) women. 

2. The General Management Plan and the 
Annual Operating Plan of the Community 
and Co-Administrative Forest Concessions 
61establish the activities to be carried out 
for monitoring and surveillance. These 
tools are based on the Master Plan of the 
Maya Biosphere Reserve. The Maya 
Biosphere Reserve Mgt. Plan was 
developed with the participation of 
communities and consulted with affected 
parties. 
 
3. The updated guidelines for the 

development of Protected Areas´ Master 

Plans include the participation of affected 

persons and communities and the 

requirement of their consultation. In this 

regard they can express their opinion or 

even oppose any decisions that might affect 

access to natural resources that could 

impact their livelihoods. 
https://conap.gob.gt/wp-

content/uploads/2022/02/Instructivo-de-

lineamientos-para-Planes-Maestros-

SIGAP.pdf 
 
 
 
 
 

Lacandon forests for life 
 
1. Strengthening Forest 

Governance 

 

2. Conservation, protection and 

sustainable management of 

forests 

 

Lacandon forests for life 
 
Activity 1: Coordination of the 

Defenders of Nature 

Foundation for the preparation 

of 16 reports of complaints 

related to illegal logging 

identified through 12 patrols in 

the intangible area of the Sierra 

del Lacandón National Park. 

Lacandon forests for life 
 
In 2020, the following aspects were 62given: 

 
Risks 1, 2, and 3 
 
1. The Co-management Agreement and the 

Master Plan for Sierra del Lacandón 

National Park 63establish the activities 

permitted in accordance with the provisions 

 
61https://sip.conap.gob.gt/wpcontent/uploads/2022/10/Plan_Operativo_Anual_2022_y_Plan_Operativo_M

ultianual_2022-2026.pdf  
62 As an annex to the Forest Management Plan, an E&S Management Plan and Action 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/wp-content/uploads/2021/06/Plan-Maestro-PNSL.pdf  

https://sip.conap.gob.gt/wpcontent/uploads/2022/10/Plan_Operativo_Anual_2022_y_Plan_Operativo_Multianual_2022-2026.pdf
https://sip.conap.gob.gt/wpcontent/uploads/2022/10/Plan_Operativo_Anual_2022_y_Plan_Operativo_Multianual_2022-2026.pdf
https://defensores.org.gt/wp-content/uploads/2021/06/Plan-Maestro-PNSL.pdf
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REDD+ Strategic Options Environmental and/or social 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

3. Forest landscape restoration 

and restoration of forest and 

agroforestry land cover. 

 

4. Reduce unsustainable wood 

use. 

 

5. Promotion of 
competitiveness and legality in 
the value chain of forest 
products and by-products. 
 
 
 
 
 
 
 

 

Risks 1: Protection of 

conservation areas may restrict 

access to resources, affect 

livelihoods, and lead to 

economic losses, including 

natural resources traditionally 

used by (indigenous) women. 

 

Activity 2: Coordination for 

downloading satellite images 

from geographic information 

systems platforms to increase 

forest monitoring for the 

project, through Fundación 

Defensores de la Naturaleza 

and CONAP. 

 

Risk 2: Strengthening forest 

monitoring may result in 

restriction of access to natural 

resources and may affect 

livelihoods and cause economic 

losses to vulnerable social 

groups. 

 

Activity 3: Training, through 

the Defensores de la Naturaleza 

Foundation, for project 

cooperatives on the proper use 

of forest management plans 

established by INAB and 

CONAP as a control measure 

for illegal forestry activities. 

 

Risk 3: Possible exclusion of 
women from the dialogue 
between the various actors, 
because the experts do not 
consider them involved in the 
conservation and management 
of natural resources, due to 
lack of knowledge or because 
they do not fit into the 
traditional division. 

of the Protected Areas Law. This Mgt. Plan 
was developed with the participation of 
communities and consulted with affected 
parties. 
 

2. Institutional Gender Policy of the 
64Defensores de la Naturaleza Foundation. 
3. Guide for the development of a 
Community Consultation adopted by the 
Fundación Defensores de la Naturaleza.65 
4. The updated guidelines for the 
development of Protected Areas´ Master 
Plans include the participation of affected 
persons and communities and the 
requirement of their consultation. In this 
regard they can express their opinion or 
even oppose any decisions that might 
affect access to natural resources that 
could impact their livelihoods. 
https://conap.gob.gt/wp-
content/uploads/2022/02/Instructivo-de-
lineamientos-para-Planes-Maestros-
SIGAP.pdf 
 

 
64 https://defensores.org.gt/wp-content/uploads/2021/06/Poli%CC%81ticas-institucionales-FDN-2020.pdf  
65 https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS_PRE%20de%20Guatemala-vf.pdf  

https://defensores.org.gt/wp-content/uploads/2021/06/Poli%CC%81ticas-institucionales-FDN-2020.pdf
https://www.inab.gob.gt/images/pif/pre/salvaguardas/MGAS_PRE%20de%20Guatemala-vf.pdf
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REDD+ Strategic Options Environmental and/or social 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

REDDES Locales para el 
Desarrollo 
 
1. Strengthening Forest 

Governance 

 

2. Conservation, protection and 

sustainable management of 

forests 

 

3. Forest landscape restoration 

and restoration of forest and 

agroforestry land cover. 

 

4. Reduce unsustainable wood 

use. 

 

5. Promotion of 
competitiveness and legality in 
the value chain of forest 
products and by-products. 
 
 

REDDES Locales para el 
Desarrollo 
 
Activity 1: Technical 

facilitation by CALMECAC for 

the signing of the Letter of 

Understanding for the 

Decentralization of Forest 

Licenses and Family 

Consumption between the 

municipality of Nebaj and the 

National Forest Institute 

(INAB). 

 

Risk 1: Increase processes to 

implement household local 

consumption by decentralizing 

forest licensing, increasing 

deforestation and forest 

degradation 

 

. 

Activity 2: Delivery of inputs 

for forest nurseries to municipal 

technicians: 20,000 plants in 

Nebaj, 25,000 plants in Chajul, 

and 35,000 plants in Cotzal, 

Quiché. 2. Development of 

reforestation of (two 

communities and 2000 donated 

plants). 60,000 plants in Santa 

Ana Huista, 10,000 in Nentón 

and 8,000 in Huehuetenango 

(project area). 

 

Risks 2: Underlying activities 
related to establishing 

REDDES Locales para el Desarrollo 
 
 
In 2020, the following aspects were 66given: 

 
Risks 1 & 2 
1. PROBOSQUE Law and its 

Implementing Regulations.67 

2. Guide for the Evaluation of Management 

Plans for Productive Purposes68 

3. Municipal Protocol for the Transport of 

Forest Products69 

4. List of Threatened Species of Guatemala 

- LEA- 

 
66 As an annex to the Forest Management Plan, an E&S Management Plan and Action Plan aligned with the 

ESMF and the ERPA Process Framework were prepared for each early REDD+ to address the E&S risks initially 

identified. 

 
67https://www.inab.gob.gt/images/centro_descargas/reglamentos/publicacion-dc-modificacion-

reglamento-probosque.pdf  
68https://www.inab.gob.gt/images/centro_descargas/formatos_probosque/manual_criterios_parametros_p

robosque/Tomo%20I%20Manual%20de%20Criterios%20y%20Par%C3%A1metros%20PROBOSQUE.pdf  
69https://www.inab.gob.gt/images/comunicados/socializacion%20del%20reglamento%20de%20transporte.

pdf  

https://www.inab.gob.gt/images/centro_descargas/reglamentos/publicacion-dc-modificacion-reglamento-probosque.pdf
https://www.inab.gob.gt/images/centro_descargas/reglamentos/publicacion-dc-modificacion-reglamento-probosque.pdf
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/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
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REDD+ Strategic Options Environmental and/or social 
activities and associated risks 

Environmental or social document to 
manage the risk or impact during the year 
2020. 

plantations, agroforestry and 
silvopastoral systems may 
involve purchasing plants, 
seeds, or other products, such 
as timber, known to originate 
from areas where there is 
significant risk of conversion or 
degradation of natural 
resources or 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 social documents 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 environment; (b) 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 and social standards set by the Carbon Fund and the World 

Bank provides several benefits and ensures the long-term 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 Grievance Mechanism (MIAQ in its Spanish acronym) for the PRE has been finalized and is available for 

use and consultation on the INAB portal70 71. This instrument allows for the efficient and transparent 

 
70 Portal: 

https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt

/portal 
71 Manual: https://www.inab.gob.gt/images/pre/documentos/seccion4-mecanismo-de-informacion-y-

atencion-a-
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registration and resolution of complaints and claims, ensuring citizen participation and accountability 

throughout the 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 the program. 

 

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. 

 

 

Table 15. REDD+ Project/ Responsible institutions/ Monitoring instruments 

REDD+ Project Responsible institutions Monitoring instruments 

Guatecarbón 1. ACOFOP 

2. CONAP 

CONAP: As the governing body 

governing protected areas, it maintains a 

rigorous record of official physical and 

digital records of forest concession 

contracts, including all actions that have 

been recorded for more than 10 years in 

these areas, such as forest management, 

control and surveillance, use of flora and 

fauna, among other aspects that are 

regulated and regulated by CONAP. 

 

In addition, for purposes of the project, 

the Climate Change Unit has been 

designated by the authorities to have a 

copy of the physical and digital file of 

the Guatecarbon project under the 

jurisdiction of CONAP. 

 

ACOFOP: through the Guatecarbon 

Project Management it maintains the 

record of the official physical and 

digital  file of the project, with all the 

activities for more than 10 years. 

 

Since 722015, a record book has been 

kept for the project's Grievances or 

Grievance Protocol, located on the 

 

quejas/Manual%20del%20Mecanismo%20de%20Informaci%C3%B3n%20y%20Atenci%C3%B3n%20a%20Que

jas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf 
72 http://guatecarbon.com/wp-content/uploads/2014/09/123.-Protocolo-de-manejo-y-resolución-de-

conflictos-del-proyecto-Guatecarbon-fin.pdf   

 

 

http://guatecarbon.com/wp-content/uploads/2014/09/123.-Protocolo-de-manejo-y-resolution-of-conflicts-of-the-project-Guatecarbon-fin.pdf
http://guatecarbon.com/wp-content/uploads/2014/09/123.-Protocolo-de-manejo-y-resolution-of-conflicts-of-the-project-Guatecarbon-fin.pdf
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REDD+ Project Responsible institutions Monitoring instruments 

ACOFOP premises. It should be noted 

that the information and location of the 

Protocol was widely disseminated and is 

also available on the project webpage. 

Lacandón Forests for Life 1. Defenders of Nature 

Foundation 

 

The Defenders of Nature Foundation by 

consensus among the partners has 

delegated FDN as its representative in 

December 2016. To date, FDN has been 

in the lead in the management, marketing 

and communications of the Project and 

therefore has a consistent physical and 

digital database that has been useful for 

rigorous validations and verifications in 

the voluntary carbon market, prior to the 

ERP. 

 

The process for handling conflicts and 

grievances is led by the Project 

Committee and supported by field 

technicians, who record potential 

grievances in a logbook as they are the 

first to respond to requests. 

REDDES Local Development 

Project 

1. Calmecac 

2. Municipalities linked to 

the project 

 

Calmecac requests information on the 

activities registered by the forestry 

offices of the municipalities linked to the 

project, through the contract signed by 

both entities. 

 

Regarding the grievance mechanism, 

being a project being designed in 2020, 

they mentioned that users could use the 

one developed by ENREDD+, so they do 

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, evaluated, and certified 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 project-specific Environmental and Social 

Management Plans (ESMPs) for each REDD+ project. These plans are designed to mitigate and manage the 



 

 

47 

    

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 key role in 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 plan is integrated 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 activities are carried out in a sustainable and responsible manner, minimizing 

negative impacts and maximizing environmental and social benefits. 

 

Additional details describing the scope of on-the-ground government monitoring and engagement of 

environmental and social aspects are presented below. 

 

¶ Government monitoring of deforestation and forest degradation in protected areas 
 

Despite COVID-19, in 2020, based on Article 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 Life Projects. 

 

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 patrols, deforestation index, among others; including the current areas 

excluded from the ERP such as the Candelaria Triangle and Laguna del Tigre. 

 

¶ Implementation of the national forest legal framework in territories outside protected areas 
 

The PROBOSQUE Law (Decree 2-2015) 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 through the 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 where the 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 management, reforestation, 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 that anyone 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 environmental and social impacts associated with the 

implementation of REDD+ projects. The development and implementation of project-specific Environmental 

and Social Management Plans (ESMPs) have been critical in ensuring sustainability and accountability in the 

implementation of activities. 

 

As mentioned before, each Forest Management Plan is accompanied by an E&S Self-evaluation and an 

Environmental and Social Management Plan (ESMP), as well as an 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 1,227 projects were submitted. 

Importantly, all of these projects are going through 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 

safeguard standards set by the Emissions Reduction Program. In the first review carried out by the PIU not all 

PIRs included the required E&S Self-evaluation and an ESMP. These were returned to the proponents to be 

complemented. Of the 1,227 proposals, by August 27, 2025, 1,015 projects have been admitted, and all are 

accompanied by an approved E&S Self-evaluation and an ESMP. A few PIRs (3) were accompanied by an IPP73, 

the SIGAP models were accompanied by PAs; no RAPs were required. These Plans are being implemented by 

the proponents; INAB will carry out field visits starting early 2026 to monitor the implementation of PAs, 

ESMPs, and IPPs, once 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 supervision system 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 parties involved have 

been critical for the effective implementation of the E&S measures. Sections 1.8 and 1.9 of the Second Self- 

Assessment Report for the period March1, 2023 to February 29, 202474, approved by the World Bank 

 
73 IPPs are reviewed by the both the PIU and the Bank. 
74 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 out (56 workshops and 1,149 participants)75. Additionally, a total of 55 

hands-on support workshops were carried out with over 1,930 participants 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, Annex 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 internal drive76.  

 

Table 3. Summary of REDD+ Safeguard training and interested parties of ERP during 2023 to 2025. 

 
75 

https://www.inab.gob.gt/images/pre/documentos/seccion5/Informe%20Anual%20de%20Gesti%C3%B3n%2

0Ambiental%20y%20Social.%20%20Per%C3%ADodo%20de%20reporte%20marzo%202023%20a%20febrero

%202024.pdf  
76 https://drive.google.com/drive/folders/1OpE-7KP2LPmSGR8BiOp9T7A14BI1GZqa?usp=sharing  

Date (sub)Region Key topic of training Participants Main outcome 

February 6, 8, 

12, 13, 19, 20,21 

y 29 

 

 

 

 

 

 

 

March 1, 5, 14, 

15, 20, 21. 

 

 

 

 

 

 

 

 

 

 

 

 

April 18, 19, 22,  

 

 

 

 

 

 

 

 

 

 

 

Region II (Las 

Verapaces); 

Región III (Zacapa) 

Region IV (Jalapa); 

Region V 

(Chimaltenango); 

Región VI ( 

Totonicapan, y 

Quetzaltenango). 

 

 

Region I 

(Guatemala); 

Region II (Las 

Verapaces e Ixcan); 

Region VII 

(Huehuetenango y 

Quiche); 

Región VIII 

(Peten),Region II 

(Las Verapaces e 

Ixcan); 

Región VIII (Peten). 

 

 

Región I 

(Metropolitana) 

Región II (Las 

Verapaces e Ixcan), 

Región V 

(Chimaltenango); 

Región VI 

(Quetzaltenango); 

Región VII 

(Quiche); Región 

56 workshops 

Training of trainers 

workshops 

 

1. How to submit 

proposals to the PRE.  

2. How to elaborate 

E&S self-evaluation 

and prepare specific 

plans (ESMP, IPP, 

Biodiversity Plan 

Format, RAP, etc.).  

3. Grievance 

Mechanism. 

4. General concepts 

and progress of the 

Emissions Reduction 

Program 

5. Legal structure of 

the PIR file and 

aspects to be 

considered by the 

legal representative in 

the PIR file. 

6. Technical structure 

of the PIR and MOP 

file, and aspects to be 

considered by INAB 

technical staff in the 

PIR file. 

7. Coordination 

between the 

subregional 

directorates and the 

Emissions Reduction 

Program Coordination 

1,149 

participants: -

indigenous people 

(40%). 

-local 

communities, 

government 

institutions and 

other interested 

parties (60%). 

 

INAB subregional 

staff, PIR 

proponents, Other 

stakeholders 

(indigenous 

groups, 

smallholders), 

CONAP, 

FONTIERRAS, 

MEM, MARN, 

MAGA, staff 

from BID and 

WB. 

Understanding of how 

to carry out  

Safeguards in general, 

annex 9 and specific 

E&S self-evaluations 

and E&S plans; 

increased capacity to 

provide support to 

PIR proponents as 

well as capacity to 

review E&S self-

evaluations and 

specific plans. 

Understand IPPs, Pas, 

and PRIs, as well as 

ESMPs. 

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://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://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
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May 10, 14, 16, 

22-23, 27 

 

 

June 4 y 5 

 

 

 

 

July 22, 23, 24, 

25, 31 a 1 august 

 

 

 

 

August 12, 13, 

14 

 

 

 

September 09, 

10, 11 y 19 

 

 

 

November 11, 

12, 13, 14, 15, 16 

19, 20 y 28. 

 

 

VIII (Peten); Region 

IX, (Coatepeque)  

 

Región III (Zacapa) 

y Región IV 

(Jutiapa) 

 

Región II (Las 

Verapaces); Región 

III (Zacapa); Región 

V (Chimaltenango) 

 

Región I 

(Metropolitana) 

Región IX 

(Mazatenango) 

 

 

Región III y IV 

(Zacapa) (Santa 

Rosa, Jutiapa y 

Jalapa) 

 

Región IV (Santa 

Rosa); Región V 

(Chimaltenango); 

Región VI 

(Quetzaltenango) 

Region VII 

(Uspantan); Región 

VII I (Peten); Región 

IX (Escuintla y 

Mazatenango) 

8. Processes and 

procedures to be 

followed by INAB 

technical staff for the 

evaluation of 

submitted files 

9. Presentation of 

social and 

environmental 

safeguards within the 

PRE 

10. Eligibility and 

exclusion criteria for 

REDD+ initiative 

projects 

11. Measures and 

amounts for the 

Emissions Reduction 

Program 

 

March 1, 2023 to 

February 29, 

2024 (carried out 

by INAB 

subregional 

staff)  

35 regional offices 55 Hands-on support 

events. 

ESF, ESS, Grievance 

Mechanism, How to 

submit proposals to 

the PRE,  

How to elaborate 

E&S self-evaluation 

and prepare specific 

plans (ESMP, IPP, 

etc.) 

1,930 participants 

from government 

institutions, 

INAB regional 

offices, 

indigenous 

people, local 

communities, 

proponents of 

REDD+ projects, 

PINPEP users, 

NGOs. 

Understanding of how 

to carry out E&S self-

evaluations and 

develop specific E&S 

plans. 

24 April  2024 

(carried out by 

WB) 

Guatemala city. WB Training Topics: 

ESF, ESS, E&S 

instruments PRE, Use 

of Annex 9, How to 

review E&S self-

evaluations by PIR 

proponents, OHS and 

ESIRT.  

PRE PIU, 

MAGA, MARN, 

CONAP, REDD+ 

Projects. 

Understanding of 

Safeguards, review 

processes, and 

monitoring roles. 
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2.2.4 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+ Strategy. 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: información.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 06-80 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. 

- Follow-up and resolution: Grievances or requests for information are tracked to ensure that they 

are satisfactorily resolved. 

 

15 January 2025 

(carried out by 

WB) 

Guatemala city. ESF, ESS, E&S 

instruments PRE, Use 

of Annex 9, MIAQ.  

New ERPA PIU 

members, incl. 

social sp. and 

coordinator. 

Understanding of ESF 

and PIU role in 

safeguard review 

processes and 

monitoring, as well as 

the functioning of the 

Grievance 

Mechanism. 

https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal
https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal
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The Grievance and Redress Mechanism is implemented and 

monitored through: 

- Human Resources: The GRM is staffed by a team of 

professionals trained in grievance management who are 

responsible for receiving, analyzing and responding to 

complaints or requests for information. In this context, 

there is a person directly designated to follow up on 

complaints, which ensures personalized and timely 

attention, while indirectly the Executing Unit provides 

support to address any situation that arises, which 

guarantees efficient and effective management of 

complaints and claims. 

- Technical Resources: A grievance management system 

to record, analyze, and track complaints or requests for 

information. 

 

Informative Brochure 

For more information on the Grievance Mechanism, please refer 

to the Manual77. In addition, posters with information on the 

MIAQ were placed in the central and regional offices. 

 

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 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 effectively. Actions taken include:  

 

¶ Development of the system and manual for the MIQM: 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 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 REDD+ projects. 

¶ Phase for aligning conflict management protocols for REDD+ projects and other REDD+ 
projects with ERP's GRM is 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 complaints at the local level regarding REDD+ 

 
77 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%20Que

jas%20-PRE%20GT-%20Versi%C3%B3n%202024%20ENE%2022.pdf  

Figure 1. MIAQ poster located in the Regional Office 

V of Sacatepéquez, Municipality of Pastores. 

Information provided by the Subregional Director, 

Eng. Nery Francisco Azurdia. 

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
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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. 
 

¶ MIAQ ERP training phase: INAB 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 particular characteristics, 
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 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 2023-2024, the EP&R PEU has carried out a series of trainings: 

 

In 2024, training78 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 trainings, dates and participants can be found in:  

https://drive.google.com/drive/folders/1CrZqEzdDi0j4TnuYgwmCF09ZZXAy5Rvd 

 

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 and 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 information and 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 implementation of projects and programs was emphasized. 

 
78 https://drive.google.com/drive/folders/1CrZqEzdDi0j4TnuYgwmCF09ZZXAy5Rvd?usp=drive_link  

https://drive.google.com/drive/folders/1CrZqEzdDi0j4TnuYgwmCF09ZZXAy5Rvd
https://drive.google.com/drive/folders/1CrZqEzdDi0j4TnuYgwmCF09ZZXAy5Rvd?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 website of 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 as of November 30, 2024, the system reported 481 information 

requests79 and 2 complaints. The 2 complaints were submitted through channels other than the official MIAQ 

channels, but they were duly 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 at the 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. 

 

Besides the MIAQ channels mentioned above, the Grievance Mechanism allows for receiving, registering, and 

addressing complaints or requests for information received by other institutions (MAGA, MARN, CONAP and 

the 3 early REDD+ projects), which 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 well as directly by CONAP, MAGA, or MARN, are registered in the 

central registry. These mechanisms are summarized below. 

 

 

¶ REDD+ GUATECARBON Project Conflict Management and Resolution Protocol 

 
79 Around 99% of information requests referred to the status of the Carbon reduction audit, the admission 

process and expected payment date. The other 1% requested information regarding the status of their 

particular REDD+ 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) 7926-3571 AND 2 

Sergio Alejandro Guzmán Barrios 

Project Manager GUATECARBON: saguzmanb@gmail.com  

 

In handling any conflict, management will act by listening, responding to, and resolving community grievances 

as follows: 

a. Reception: The 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 Acceptance: The 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 complaint: If 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 complaint. If the 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 PDH: If 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. Follow-up: 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 follow-up activities to this conflict, whether it be land conflict, forest fires, illegal 

activities, lack of attention to the community, etc. Likewise, 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 

https://guatecarbon.com/website/service/details/9
mailto:saguzmanb@gmail.com
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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 will be presented 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 his deputies are competent to intervene in cases of denunciation or 

complaint about human rights violations throughout the national territory. 

 

¶ Protocol for conflict management and resolution for the REDD+ Lacandón 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 Unión Maya Itzá communities and 2 representatives 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: 

 

o 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. 

o 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 assistance is needed. 

o 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 case and the steps to 
follow. The time between each Q&A cycle can be up to a week. 

 

 

¶ 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 receiving, managing and resolving requests for information and attention to facilitate 

their attention in the local language. CALMECAC will share with INAB the link to their 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 Plan80 

- Guidelines for completing the Forest Management Plan81 

- Environmental and Social Management Plan Format82 

- Guidelines for completing the Environmental and Social Management Plan83 

 

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/13M77VJJXX_BYfl-rphkQPR147COY3X9-?usp=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 with established 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 subregions 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/seccion2-convocatoria-de-proyectos-de-Iniciativa-

redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx  
81 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)%20

PRE%20de%20Guatemala-vf.pdf  
82 https://www.inab.gob.gt/images/pre/documentos/seccion2-convocatoria-de-proyectos-de-Iniciativa-

redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx in Annex 9 
83 https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-

ambientales/2.%20Marco%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social%20MGAS_PRE%20de%20

Guatemala%20-Versi%C3%B3n%20Nov2024.pdf  

https://drive.google.com/drive/folders/13M77VJJXX_BYfl-rphkQPR147COY3X9-?usp=drive_link
https://www.inab.gob.gt/images/pre/documentos/seccion2-convocatoria-de-proyectos-de-Iniciativa-redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx
https://www.inab.gob.gt/images/pre/documentos/seccion2-convocatoria-de-proyectos-de-Iniciativa-redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx
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/seccion2-convocatoria-de-proyectos-de-Iniciativa-redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx
https://www.inab.gob.gt/images/pre/documentos/seccion2-convocatoria-de-proyectos-de-Iniciativa-redd/Anexos%209.%20Plan%20de%20manejo%20forestal%20PIR%20(3).docx
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.%20Marco%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social%20MGAS_PRE%20de%20Guatemala%20-Versi%C3%B3n%20Nov2024.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.%20Marco%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social%20MGAS_PRE%20de%20Guatemala%20-Versi%C3%B3n%20Nov2024.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion3-documentos-de-estandares-sociales-y-ambientales/2.%20Marco%20de%20Gesti%C3%B3n%20Ambiental%20y%20Social%20MGAS_PRE%20de%20Guatemala%20-Versi%C3%B3n%20Nov2024.pdf
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In order to define which projects can be admitted and denied, the evaluation 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 Coordination of 

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 effectively complete the plans. 

The implementation of these plans will 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 will involve 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 relevant social 

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, thus ensuring 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 users. At present, supervision has been limited to verification of the 

information in the office but verification of compliance in the field is planned.  This field verification is to be 

carried out between the months of July, August, and September of the year 2025. 

 

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 or non-compliances, the 

corresponding reports are generated to be corrected.  

 

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 activities 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 activities 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 ongoing compliance 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 implemented with 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 recognize that implementing more activities with pay-for-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. 

 

¶ 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 from the 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 management. This 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 obstacles that 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 challenges. Some strategies 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 implementation. 

 

  

¶ 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 Environmental and Social Management System, which allows for timely 

identification and addressing of potential risks and impacts. 

 

¶ 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 manner. To implement these measures, the following is 
suggested, to be implemented throughout 2025 and 2026 by INAB and its regional and subregional offices 
with support of the PRE Coordination located in Guatemala city: 

¶ 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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¶ Assign responsibilities: designate the parties responsible for implementing and monitoring 
the action plan, such as monitoring teams, project managers, and risk management 
specialists. 

¶ Implement technological tools: use specialized software (Survey 123) in risk management 
to automate and streamline the monitoring, evaluation, and follow-up process, providing a 
more structured and efficient approach. 

¶ Establish key risk indicators: define specific, measurable, and relevant indicators for the 
identified risks, allowing for continuous and accurate assessment. 

¶ Conduct periodic evaluations: schedule regular evaluations to determine the effectiveness 
of the monitoring system and make adjustments as necessary. 

¶ Continuous training: provide regular training to the teams involved in monitoring and risk 
management to ensure they are up-to-date on the latest best practices and tools." 

¶ Improved Communication: Improved communication between technical teams, local 
communities, and other stakeholders to ensure information is shared and potential risks 
and impacts are addressed effectively To implement these measures, the following is 
recommended:Develop a communication plan: establish clear objectives, effective 
communication channels, and a timeline for implementing improvements in 
communication. 

¶ Assign responsibilities: designate the parties responsible for implementing and monitoring 
the communication plan, such as the communication team and community relations 
specialists. 

¶ 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. 

¶ 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. 

¶ 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. 

¶ 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 capacity, as well as to update the ESMF with lessons learned. The 

implementation of these measures will allow for more effective communication between technical teams, 

local communities, and other interested parties, facilitating the exchange of information and the timely 

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 and social safeguard 
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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 other safeguard 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 and other 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: 

 

¶ Preparation Phase: The 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 benefit sharing and 
risk mitigation. 

¶ Training and Capacity Building: Training 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. 

¶ Development of Tools and Guides: Tools and guides will be developed to support the review 
and evaluation of E&S management plans, BSPs, and other safeguard plans. 

¶ Review and Appraisal of Plans: A 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. 

¶ Environmental and Social Management Plans stage: In 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 Program's environmental and social standards 
(safeguards plans). Executing Unit staff specialized in social and environmental safeguards 
assessed the forest management plan, including E&S self-assessment, ESMPs, and other plans 
such as measures for protection of cultural heritage, biodiversity, pest and forest management, 
indigenous peoples plan, etc., where applicable. 

¶ Monitoring and reporting phase: The 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 submission of 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 the ESMF 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 requirements 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 safeguard instruments. 

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 environmental and 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 ensure effective 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 and evaluate 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 and identify areas 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 guarantee 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 follow-up by 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. The objective 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 costs of the 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 Safeguards Plans 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 to know and 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. Project-specific posters have already been designed, allowing for consistent 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 informed 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 Projects 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 trust-building with the various 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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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-9 M-10 M-11 M-12 

1 

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 

1 

Dissemination of the GRM:                          

2 

Verification of its application in REDD+ projects                          

"M" = month. 

 

 

General opening hours for the year 2023  

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 

1 

Development of the GRM System and Manual:                          

2 
Alignment phase between REDD+ and other REDD+ projects 

Conflict management protocols for the ERP GRM                         

3 ERP GRM training phase:                          

"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:                          

2 
Environmental and Social Management Plans (ESMP) Stage                          

3 Monitoring and reporting phase:                          
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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 met, including 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 year (M-1 to 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 phase (M-4 to M-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 (M-7 to 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 (M-1 to M-6), technical support was provided for the preparation and 

supervision of environmental and social management plans for REDD + projects. 

2. Implementation of environmental and social management plans: In the second part of the year (M-7 to M-

12), the environmental and social management plans developed in the first part of the year were 

implemented. 

 

Inclusion of timelines: 

 

"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:                          

2 
Implementation of Environmental and Social Management 

Plans:                          

"M" = month. 
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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. 

 

 

 
 

 

 

 

 

 

 

General timeline for the year 2025  

Cabinet Phase  
M-

1 

M-

2 

M-

3 

M-

4 

M-

5 

M-

6 

M-

7 

M-

8 

M-

9 

M-

10 

M-

11 

M-

12 

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 III & IV              

Field Tour 2: Region II              

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. 
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ANNEX 2: INFORMATION ON THE IMPLEMENTATION OF THE BENEFIT-

SHARING PLAN  
 

Annex 2 has been completed based on information from Guatemala's Benefit Sharing Plan (BSP) approved by 

the Carbon Fund in February 2023 and the sub-BSPs submitted by the REDD+ Initiative Projects (RIP). 

However, since the annex refers to January 1, 2020, to December 31, 2020, period, some sections reflect the 

country has not yet received results-based payments from the World Bank for the 2020 monitoring period; 

therefore, the BSP has not been officially implemented by the government. However, the sections have been 

completed to provide as much information as possible, including projections on the verification of RIP 

compliance with forest management. 

 

FCPF Requirements on Benefit Sharing Plans 
 

The ER Program (ERP) is implemented through three types of RIP: (i) Early REDD+ Projects; (ii) Compensation 

Mechanisms for Forest Ecosystem and Environmental Services (MCSEABs, in Spanish); and (iii) Management 

Models within the Guatemalan System of Protected Areas (SIGAP). 

 

The BSP was designed in different stages since 2019, with the participation of representatives of civil society 

organizations, local communities, indigenous people and their representatives, early REDD+ projects84, and 

the government. The latter was represented 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)τthe Program Implementation Unit (PIU)τ, and the Ministry of Public Finance 

(MINFIN), the Program Entity. The BSP design was informed by Decree 20-2020 of the Congress of the 

Republic, which establishes the legal basis for Emission Reductions Payment Agreement (ERPA) 

implementation and benefits distribution among involved stakeholders. This Decree establishes a robust legal 

foundation for benefit sharing, aligning it with relevant legal and regulatory frameworks. Beginning in 2022, 

INAB led the dissemination of the final BSP version, which underwent review by the World Bank and received 

approval by the FCPF on February 28, 202385. 

 

BSP Design Stage 

The BSP design process commenced in May 2019 with the preparation of an initial draft proposal, supported 

by a consultant and in coordination with the Interinstitutional Coordination Group (ICG), which includes 

MARN, MAGA, CONAP, and INAB. In 201986, two regional workshops were conducted involving stakeholders 

from eight regions, with 212 participants from the public sector, community organizations, Indigenous 

Peoples, women's groups, academia, the private sector, and Non-Governmental Organizations (NGOs)87. 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/seccion1-descripcion-del-

programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf  
86 https://drive.google.com/drive/folders/1PwTdW-IgOEqI_ePjtxt2VoUWIme7exji?usp=sharing  
87 

https://app.powerbi.com/view?r=eyJrIjoiYWRkYjg2ZjQtMDNiMC00YTM0LWJhN2ItMzRiOTc0YTVmNGUxIiwi

dCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9. See on Instancias Fase II (year, 

2019). Here you Will find the list of participation for the meetings held.   

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
https://drive.google.com/drive/folders/1PwTdW-IgOEqI_ePjtxt2VoUWIme7exji?usp=sharing
https://app.powerbi.com/view?r=eyJrIjoiYWRkYjg2ZjQtMDNiMC00YTM0LWJhN2ItMzRiOTc0YTVmNGUxIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
https://app.powerbi.com/view?r=eyJrIjoiYWRkYjg2ZjQtMDNiMC00YTM0LWJhN2ItMzRiOTc0YTVmNGUxIiwidCI6IjhmYmFhNWJmLTJlY2MtNGRjOC1iNTZiLThmOTJlMzA3ZjA3NiIsImMiOjR9
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feedback received was incorporated into a draft proposal that was sent to the World Bank in October 201988 

(List of participants included as annex VII, 2019).  

 

The Stakeholder Engagement Plan (PPPI), available on the INAB website89, presents the stages of stakeholder 

engagement during the design of the ERP and the BDP. This process, known as Stakeholder Dialogue and 

Engagement, allowed stakeholders to broaden their understanding of the Program's objectives, scope, and 

benefit-sharing mechanisms. The 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 governments, associations of communities, 

women's and youth organizations, 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 Mayan, Xinka, and Garifuna 

populations, and 71% were non-indigenous or mestizo.  

 

COVID-19 Recommendations and Delay 

In December 2019, Carbon Fund donors provided recommendations that needed to be addressed for the BSP 

to be considered an advanced draft. However, consultations scheduled for 2020 and 2021 were cancelled due 

to the COVID-19 pandemic. 

 

In October 2020, a nesting protocol and tool were developed in a participatory manner to nest three early 

REDD+ Projects (Guatecarbon, Lacandón Bosques para la Vida, and Reddes Locales para el Desarrollo) into the 

ERP. Nesting refers to integrating project-level emission reductions into a larger jurisdictional program, so that 

both levels can operate without double counting ERs and with consistent measurement, reporting, and 

verification (MRV). These three REDD+ initiatives are community-based projects. 

 

Summary of Dialogue and Approval of the Final Version 

In August 2022, the dialogues resumed through a workshop with representatives of early REDD+ projects, 

Indigenous Peoples, beneficiaries of the Incentive Program for Holders of Small Land Areas with Forestry or 

Agroforestry Potential (PINPEP, for its Spanish acronym), and the Forest Incentive Program PROBOSQUE, 

private nature reserves, community forests, among others, to socialize again the first draft of the BSP.  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 link: https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf . Finally, 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 websites. Comments received by the Red PINPEP in 2024 were incorporated in the 

prioritization criteria defined later in 2025 in Annex 25 of the MOP: 

https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Anexo_25_Criterios_de_priorizacion_para_distribucion_de_pago.pdf.  

 

 
88 https://snicc.marn.gob.gt/MarinoCostero/Consolidacion.  3.2 Informe de sistematización de la 

implementación de la primera ronda de diálogo y participación.   
89 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://snicc.marn.gob.gt/MarinoCostero/Consolidacion
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/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
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In this regard, this document aims to illustrate GuatemalaΩǎ preparation for the practical application of the 

BSP, highlighting the design and implementation process that engaged multiple stakeholders. The EPR 

employs transparent mechanisms for benefit distribution, garnering broad support from the community and 

stakeholders. It ensures legitimacy in decision-making, respect customary lands and territorial rights of 

indigenous people, and achieve goals of effectiveness, efficiency, and equity90. To ensure compliance with 

these commitments, the ERP developed environmental and social instruments to ensure that Program 

initiatives comply with the requirements and guidelines of BSP and the World Bank's ESSs, including an E&S 

management framework (ESMF), an Indigenous Peoples' Planning Framework (IPPF), an Resettlement Policy 

Framework (RPF), a Process Framework (PF), and a Stakeholder Engagement Plan (SEP). To operationalize E&S 

provisions in REDD projects, manuals and formats were developed by INAB and approved by the WB:  

¶ Sub project specific BSPs for early REDD+ and SIGAP Mgt. Model PIRs (in line with the approved general 
ERP BSP); revised by the WB. 

¶ Forest Management Plan and Environmental and Social Management Plan (ESMP) format for individual 
or group projects (to be developed by all PIRs).  

¶ Grievance Redress and Information Mechanism (MIAQ for its acronym in Spanish).  

¶ Stakeholder training plan.  

¶ Social Communication Plan. 
The objective of the general ERP BSP is to manage the distribution of the benefits derived from the sale of the 

Greenhouse Gas (GHG) Emission Reductions (ERs) generated by the ERP and incorporated into the MARN's 

Registry of GHG Reduction or Removal Projects, and for which there is an agreement of rights transfer  or  

authorization of commercialization by their holders (public or private), specifically resources derived from the 

implementation of the ERPA signed with the World Bank/Carbon Fund. 

 

Article 5 of  Decree 20-2020 describes the ER title holders under the BSP: "Beneficiaries and holders of ER 

titles are considered to be both landowners, in accordance with Article 22 of the Climate Change Law 

(Framework Law to Regulate Vulnerability Reduction, Mandatory Adaptation to the Effects of Climate Change 

and Mitigation of Greenhouse Gases),  as well as the persons or entities that implement the measures 

described in the ERP Documentέ. Therefore, these people and entities will be considered beneficiaries in 

accordance with the BSP or regulations, as applicable.91      

 

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, and others that fulfill the requirements of Article 22 of Decree 7-

2013 and Article 05 of Decree 20-2020. Beneficiaries participate in the ERP through one of three types of RIPs 

defined by the BSP: MCSEABs, SIGAP Models, and REDD+ Projects. RIPs can be either individual 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 

 
90 Feedback matriz is in the final BSP Table 16 page 53. Microsoft Word - Final BSP-Guatemala 13Feb23.docx 
91 It is important to note that Decree 20-2020 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. 

https://www.forestcarbonpartnership.org/system/files/documents/final_bsp-guatemala_feb_2023_0.pdf
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To date, Guatemala has not received payments from the Carbon Fund/World Bank. The projects processing 

and benefit distribution mechanism is expected to occur as per the BSP and the Program Operations Manual 

(POM). Below is an extract of the project processing and benefit distribution mechanism (See also Fig. 2): 

¶ Projects processing: proponents of individual and grouped projects presented proposals to INAB. 
Grouped projects identified an administrative titleholder and signed an agreement with a project-level 
BSP. INAB evaluated the proposals, with CONAP support for projects in protected areas. INAB evaluated, 
verified, and admitted project proposals and signed sub-agreements. INAB registered the admitted 
projects in ǘƘŜ a!wbΩǎ wŜƎƛǎǘǊȅ ƻŦ w955Ҍ LƴƛǘƛŀǘƛǾŜǎΤ ŀƴŘ Lb!. ǎŜƴǘ ǘƘŜ ƭƛǎǘ ƻŦ ōŜƴŜŦƛŎƛŀǊƛŜǎ ǘƻ aLbCLbΦ 

¶ Benefit sharing mechanism. MINFIN will receive ER payments from the World Bank and will subsequently 
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 MAGA, to cover operational costs; the net benefits will be distributed among the 
REDD+ Initiative Projects (or projects).  The net benefits will be distributed in a two-step process. First the 
early REDD+ projects will be paid for in tCO2e, which will be calculated utilizing a previously agreed 
nesting protocol and tool. Second, the remaining amount will be distributed in equal parts to MCSEABs 
and SIGAP Model projects. The administrative titleholders of grouped projects must distribute the 
benefits to their project beneficiaries. 

¶ Project selection criteria for payments and payment amounts. INAB and CONAP established criteria to 
prioritize projects for payment anticipating resource constraints. Given the success of the call for projects, 
INAB anticipates that there will more projects than financial resources obtained from ERPA benefits. For 
instance, Guatemala's maximum payment for ERs in the first reporting period (US$26.65M) falls short of 
covering all 1,227 proposals (US$28M). The criteria, which cover social, economic, and environmental 
aspects, were developed through a participatory process involving ERP partner institutions, and the 
National Benefit Sharing Committee, with representation from various ōŜƴŜŦƛŎƛŀǊƛŜǎΩ groups. Below is an 
excerpt of this process and its results: 

o Early REDD+ Projects.  
Á According to the BSP, early REDD+ projects are eligible for ERP payments provided they 

hold VERRA certification. To date, Guatecarbon and Lacandón 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 documentation upon 
validation of project design.  

Á The BSP establishes a payment rate of US$5/tCO2e for early REDD+ projects.  
Á Payment calculation: The Technical Monitoring Group calculates REDD+ project 

payments by updating the nesting tool with verified maps and baseline data. Details are 
in Annex 17 of the POM. 

o MCSEABs projects:  
Á In July 2023, the INAB Board released a ranked list of priority projects, defined by 

combining REDD+ modalities with the following criteria: 

¶ Economic: projectsΩ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ƛƴŎŜƴǘƛǾŜ 
programs PINFOR, PROBOSQUE, and PINPEP  

¶ Environmental: projects located in municipalities with elevated deforestation 
rates, projects situated in areas of significant hydric recharge, and projects 
found within upstream water basins. 

Á 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 criteria at 
30%.92 

 
92 The new complete list of project selection criteria and methodology are included in Annex 25 of the POM. 
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¶ Social: number of beneficiaries, grouped projects, Indigenous Peoples 
participation, and women participation in projects. 

Á tŀȅƳŜƴǘ ŀƳƻǳƴǘ ǘŀōƭŜΦ Lƴ Wǳƭȅ нлноΣ ǘƘŜ Lb!.Ωǎ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎ ǇǳōƭƛǎƘŜŘ ŀ ǘŀōƭŜ 
with amounts reflecting the implementation and maintenance costs of REDD+ 
measures, based on the costs paid under the PROBOSQUE forest incentive program93 

Á In August 27, 2025 the Technical Interinstitutional Group prepared and presented to 
the National Benefit Sharing Committee a refined 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 version explains 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 beneficiaries´ category seeks to respond to the BSP 
equity and fairness principles. 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, 2025. The 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. 

o SIGAP Models: 
Á 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 1,001 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. 

 

¶ Benefits use. aLbCLb ǿƛƭƭ ǘǊŀƴǎŦŜǊ ƳƻƴŜǘŀǊȅ ōŜƴŜŦƛǘǎ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘǎΩ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǘƛǘƭŜƘƻƭŘŜǊǎΣ ǿƘƻ ǿƛƭƭ 
then distribute monetary or non-monetary benefits to the final beneficiaries according to the agreed 
project-level BSP (for REDD+ projects and SIGAP models) and the forest 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 that minimum 
conditions are met, aiming to reduce or prevent elite capture risks. 

 

 
93 https://drive.google.com/file/d/1AjvFnFAqbev14wA7_vtUje29vugx9NkL/view?usp=sharing  

https://drive.google.com/file/d/1AjvFnFAqbev14wA7_vtUje29vugx9NkL/view?usp=sharing
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Fig 2. Projects processing and benefit sharing mechanism in 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 stakeholders? Has the BSP been made publicly available? 
 

The process of designing benefit sharing arrangements was carried out in three phases to ensure that there were no 

undefined or uncertain aspects of Benefit Sharing. 

 

¶ During the first phase, in 2019, the benefit sharing principles, the classification of benefits and beneficiaries, 
and eligibility of beneficiaries were presented. At that time, the first version of the BSP was prepared that 
incorporated only the comments made by the government and the REDD+ projects. 
 

¶ 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 participated (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 2019, with a few recommendations and 

comments to be finalized in the final version of the document. 

 

During this second phase, the government declared a state of calamity in the country because of the official 

pronouncement of the World Health Organization, which identified the virus called COVID-19 as an 

international public health emergency. In this sense, the right to free movement and agglomeration of people 

at the national level was limited; therefore, 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. 

 

¶ In the third phase, INAB, as the executing unit, coordinated a series of dialogue and participation stakeholders 
workshops to update the BSP, with the participation of government institutions (MINFIN, MARN, MAGA, 
CONAP), representatives of REDD+ projects,  indigenous peoples,  PINPEP and PROBOSQUE beneficiaries, 
private nature reserves, private forest owners, community forests, among others. This phase was completed 
from August to October 2022. 

 

Table 16. Number of participants in different phases of participatory BSP design 94  

Date Location Number of 

participants 

Oct 08, 2019 Regional workshops (different facilities at 

national level) 

212 

Aug 16, 2022 INAB facilities in zone 13 of Guatemala City. 36 

October 13, 2022 INAB facilities in zone 13 of Guatemala City. 

Virtual 

58 

Total 306 individuals (representing more than 45 organizations) 

 

 
94 https://drive.google.com/drive/folders/10_TRRLYMZ7pA2r6i-GGaAOCuknegI-SL?usp=sharing  

https://drive.google.com/drive/folders/10_TRRLYMZ7pA2r6i-GGaAOCuknegI-SL?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 or 

comments that existed from potential beneficiaries, government institutions, and the FCPF. This document is available 

on the official website of INAB.95 

 

(i) After the approval of the BSP, and as part of the implementation process, INAB developed new rounds of 

socialization and training in Lb!.Ωǎ nine regions, involving potential beneficiaries, INAB technical staff, and other 

interested parties. The training included issues such as Environmental and Social Standards, Implementation Measures, 

RIP Development, Grievance Redress and Information Mechanism, legal aspects associated with ER titles transfer, 

among others. In addition, technical assistance was provided to those stakeholders interested in participating in the 

preparation and evaluation of Forest Management Plans96. 

 

In July 2023, INAB97 published the table of annual amounts per hectare to be paid to RIP beneficiaries who implement 

different REDD+ modalities. This table is applicable to MCSEABs and SIGAP Models. Following the BSP, the amounts 

were calculated based on the costs of establishing different modalities. Given the territorial focus of the ERP, a RIP 

proponent can apply to multiple modalities. The Table of Amounts within the minutes was published on INAB's website 

in November 2023, when the call98 for interested parties to submit RIP proposals was launched. 

 

(ii) INAB and the ERP institutions are currently finalizing prioritization criteria for PIRs in the "Rest of the ERP area." 

According to the BSP, benefits for nested early REDD+ Projects will be distributed first, based on tCO2e. Remaining 

resources will then be distributed among PIRs in the "Rest of the ERP Area,"τnamely MCSEABs and SIGAP modelsτ 

based on hectares. As available resources may not cover all eligible PIRs, prioritization criteria must be developed and 

included in the Program Operations Manual (POM). The ERP Implementation Technical Groupτcomprising 

representatives from all partner institutionsτis responsible for developing these criteria. The proposal will be reviewed 

by the National Benefit Sharing Committee (NBSC) and final approval by the Steering Committee. 

 

These criteria will be applicable if ERP resources are insufficient to meet payment demands for the admitted RIPsτa 

possible outcome of the Emission Reductions Monitoring Report (ERMR) verification and ER title transfer. INAB 

developed a Technical Manual for MCSEABs which contains draft criteria that will be revised and updated considering 

concerns voiced by small-scale stakeholders who felt disadvantaged in the initial proposal, as well as the 

recommendations of the WB. The goal is to develop a single set of criteria applicable across the entire "Rest of the 

Program Area," covering both MCSEABs and SIGAP Models. 

 

The PIU and CONAP are revising and updating the prioritization criteria based on received recommendations to ensure 

they are fair and 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 them. This document was 

finalized y INAB, CONAP, MAGA and MARN, shared for feedback with the National Benefit Distribution Committee on 

August 27, 2025, and the final version was approved by the WB on September 3, 2025; it has been included as Annex 

25 of the POM99 and disseminated in accordance with the ERP Communications Plan. It will be further socialized using 

a variety of media and languages, including Spanish and the main languages of linguistic groups of Indigenous PeopleΩǎΦ   

 

 
95https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf  
96 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf Annex V. 
97 Minute Number: JD.27.2023 

https://drive.google.com/file/d/1FQrZZY_dL3ZHRWxmfMWLSNMhx1X1tblW/view?usp=drive_link  
98 https://www.facebook.com/institutonacionaldebosques/posts/-convocatoria-para-proyectos-de-iniciativa-redd-

de-acuerdo-al-manual-de-operacio/854843476692256/  
99 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Anexo_25_Criterios_de_priorizacion_para_distribucion_de_pago.pdf 

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
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
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/
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(iii) Each early REDD+ project developed its own project-level BSP in line with the ERP BSP, reviewed by the PIU and 

the World Bank. The administrative title holder of this project is responsible for distributing the benefits according to 

the plan (project-level BSP) agreed by the final beneficiaries. The project-level BSPs must provide the following 

information: 

¶ Present the benefit-sharing agreements between the project participants 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 for decision-ƳŀƪƛƴƎ ǊŜƭŀǘŜŘ ǘƻ ŦǳƭŦƛƭƭƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎƻƳƳƛǘƳŜƴǘǎΦ 

¶ Provide a description of the information-sharing 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 whom, as well as evidence of decision-making (topics discussed, points of 
view, differing opinionsτif anyτagreements reached, and identification of participants in each socialization 
event). 

¶ Describe how the project ǿƛƭƭ ƛƳǇƭŜƳŜƴǘ ǘƘŜ tǊƻƎǊŀƳΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ƛƴǎǘǊǳƳŜƴǘǎΣ ƛƴ ŀ 
complementary manner with the forest management plan, based on the POM. 

¶ Indicate the person responsible for the Information and Grievance Mechanism (MIAQ, in Spanish) of the PRE. 
 The World Bank team is assisting INAB in establishing the capacity to evaluate these types of documents. Proponents 

are revising the documents to incorporate WB comments and expect to submit a final version to the PIU by the end of 

July 2025. 

 

(iv) Grouped SIGAP models also must develop sub-PDBs annexed to Agreements of Wills, as required by the MOP. 

These were reviewed by the PIU and CONAP, with support from the WB to ensure alignment with the ERP BSP and to 

strengthen INAB and CONAPΩǎ ŎŀǇŀŎƛǘȅ for future documentation evaluation. 

 

(v) During the June 9 to June 12, 2025, World Bank mission, it was agreed that the POM will include a Strengthening 

Plan for the grouped MCSEABs and SIGAP Models. 

 

 

1.2 If capacity-building efforts have been included as part of the BSP, please confirm if the program 

entity has completed the necessary capacity-building measures to ensure the effectiveness of the 

system. What other measures are pending? 
 

MINFIN, in coordination with INAB, will manage the receipt of results-based payments from the Carbon FundΦ !ǘ Lb!.Ωǎ 

request, MINFIN will disburse the payments directly to the RIP proponents through its Financial Department. 

 

MINFIN has the capacity to implement the payment system for beneficiaries, as the benefit-sharing model is based on 

DǳŀǘŜƳŀƭŀΩǎ Forest Incentive Programs (PINPEP and PROBOSQUE) established by national decrees to increase forest 

cover and promote sustainable management. For example, Decree 51-2010 and Decree 2-2015 of the Congress of the 

Republic of Guatemala that established PINPEP and PROBOSQUE respectively.   

 

Internal fiduciary processes for ERP were outlined in the POM, including roles for fiduciary management in line with 

WB requirements. However, the WB identified information gaps in the POM that could affect ERPA revenue 

management. As a result, further consultations were held to finalize the POM and reduce disbursement delays. 

 

aŜŀǎǳǊŜǎ ƘŀǾŜ ōŜŜƴ ŀŘƻǇǘŜŘ ǘƻ ǎǘǊŜƴƎǘƘŜƴ aLbCLb ŀƴŘ Lb!.Ωǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŀƴŘ ŦƛŘǳŎƛŀǊȅ ŎŀǇŀŎƛǘȅ ŦƻǊ .{t 

implementation. However, it remains essential to assess whether these efforts are adequate. The following sections 

summarize evaluation results from both INAB and MINFIN.  

 

- Training: MINFIN and INAB staff require additional training in procurement and project supervision. 
- Process improvement: Strengthen procedures to enhance efficiency and transparency in ERPA revenue 

management. 
- NBSC capacity: Strengthen the NBSC to effectively oversee and evaluate BSP implementation and ensure 

compliance with its objectives and criteria. 
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The NBSC is composed of representatives from various entities, including one from one of the following100: MINFIN, 

MARN, MAGA, INAB and CONAP as well as representatives of early REDD+ projects, MCSEABs, and SIGAP models. 

 

The NBSC plays a key role in implementing the benefit-sharing system, ensuring transparency, efficiency, and fairness. 

Further details about the NBSC and its activities are available in this report or via official legal and web resources.101  

 

In 2024, the CNDB held two meetings (March 15 and June 20) to review and evaluate the benefit-sharing process. 

Outcomes included: 

¶ Approval of the benefit distribution reports,  

¶ Assessment of process effectiveness 

¶ 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. 
 

Guatemala developed a draft advanced version of the POM approved by the WB in February 2023. The POM outlines 

the technical, administrative, and financial procedures for implementing the BSP, in line with the ERP provisions. 

 

The institutional arrangements for benefit sharing are based on the BSP and formally established through the POM, 

ǿƘƛŎƘ ŜƴǘŜǊŜŘ ƛƴǘƻ ŦƻǊŎŜ ǿƛǘƘ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ŀǇǇǊƻǾŀƭΦ 

 

Institutional Arrangements 

 

Institutional arrangements for BSP implementation are in place and approved by the participating institutions. 

Although Decree 20-2020 supports this framework (see point 2.1.1), an interinstitutional agreement between MAGA, 

MARN, CONAP and INAB was signed June 9, 2020102. This agreement is also annexed to the POM to ensure coordination 

and collaboration among the implementing institutions. 

 

Responsibility sharing 

 

The ǊƻƭŜǎ ƻŦ 9wt ǇŀǊǘƴŜǊ ƛƴǎǘƛǘǳǘƛƻƴǎ ŀǊŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ².Ωǎ 9wt !ǇǇǊŀƛǎŀƭ 5ƻŎǳƳŜƴǘ ŀƴŘ ǘƘŜ thaΦ  MINFIN and INAB, 

MAGA and MARN have signed a Subsidiary Agreement defining their responsibilities on June 9, 2020103.  

 

Implementation Resources 

 

Assessment of resources and capacity needs: 

 

Human resources:  

Effective implementation of the BSP depends on institutional arrangements and 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: 

 

¶ Sustainable project management 

¶ Use of geographic information systems and remote sensing 

¶ Community engagement and communication strategies 

¶ Oversight and application of the Environmental and Social Management Plans (ESMPs) and related tools. 

 
100 MOP; PP. 19. Section 7.2.4. 
101 https://www.inab.gob.gt/images/boletines/2024/Bolet%C3%ADn_comit%C3%A9_beneficios.pdf  
102 https://drive.google.com/file/d/1FAYvlHEfHVXvpqg7j9b9Lr54-mj3Q87h/view?usp=sharing 
103 https://drive.google.com/file/d/1FAYvlHEfHVXvpqg7j9b9Lr54-mj3Q87h/view?usp=sharing 

https://www.inab.gob.gt/images/boletines/2024/Bolet%C3%ADn_comit%C3%A9_beneficios.pdf
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Targeted training in these areas will strengthen institutional capacity and enhance the effectiveness of BSP activities, 

supporting the achievement of its goals and promoting sustainable development in Guatemala. 

 

Additional Needs: 

Capacity building: 

Strengthening capacities is essential for effective monitoring and implementation of ESMPs and related instruments. 

Priority areas include: 

 

¶ Training in ESMP implementation and monitoring 

¶ Skills for managing environmental and social risks 

¶ Community engagement and communication strategies in the ESMP context 
 

These efforts will help ensure BSP activities are environmentally and socially sustainable and aligned with Guatemala's 

Sustainable Development Goals. 

 

Technical resources:  

Adequate technology and tools are vital for BSP implementation. While institutions have basic equipment, several 

systems require updates to enhance efficiency and effectiveness. For example, geographic information systems and 

other monitoring tools need modernization. It 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 Decree 20-2020, MAGA allocated financial 

resources to INAB to support conservation and sustainable management projects. These funds, disbursed in 2021 and 

2022, enabled INAB to take concrete actions promoting environmental sustainability and forestry development in 

Guatemala. Additionally, under the ERP governance framework, each institution has designated focal points to 

participate in various groups and committees, ensuring effective coordination and informed decision-making for the 

ǇǊƻƎǊŀƳΩǎ success. 

 

The institutional framework for benefit sharing is in place and based on the BSP and the POM. The interinstitutional 

agreement was signed June 9, 2020104 and the participating institutions have the resources to implement the program. 

Addressing remaining needs is key to ensuring the sustainability and success of the BSP. 

 

a) MINFIN: will receive disbursements from the Carbon Fund and, at INAB request, make payments to RIPs. 
 

To manage ERP resources, a designated account will be created in the Bank of Guatemala. In accordance 

with applicable regulations, MINFINΩǎ CƛƴŀƴŎƛŀƭ 5ƛǊŜŎǘƻǊŀǘŜ ǿƛƭƭ ǘǊŀƴǎŦŜǊ ǊŜǎǳƭǘǎ-based payments to ERP 

beneficiaries. Monetary benefits will go directly to Project Owner, who will then distribute any non-

monetary benefits to final beneficiaries as outlined in the POM. 

 

b) INAB: As the implementing entity, INAB manages ERP-related fixed costs and oversees RIP performance 
reportingτincluding carbon, safeguards compliance, fiduciary matters, and benefit sharing. INAB also handles the 
process of receiving, admitting, evaluating, and certifying PIRs, as well as managing ER title transfers prior to ERPA 
payment. 

 

As per MOP, INAB is responsible for carrying 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/1FAYvlHEfHVXvpqg7j9b9Lr54-mj3Q87h/view?usp=sharing 
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INAB, through Article 5 of Decree 20-2020105 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 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 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 institution. The Emission Reduction 

Program (ERP) has a team of human resources including: 

- One (1) Coordinator. 

- One (1) Technical coordinator. 

- One (1) Legal adviser. 

- One (1) GIS specialist. 

- 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 and 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 who have in-depth 

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 effectively and sustainably, and that the goals of reducing emissions and conserving 

biodiversity are achieved. 

 

c) National Council of Protected Areas (CONAP): 106 In 1989, the Congress of the Republic of Guatemala issued 
Legislative Decree 4-89, creating the National Council of Protected Areas (CONAP) as the highest governing and 
coordinating body of the Guatemalan System of Protected Areas (SIGAP). The SIGAP is made up of all 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 the Republic 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 Conservation of Biological 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 conservation of biological 
diversity contained in the instruments ratified by Guatemala. 

 

d) Ministry of the Environment and Natural Resources (MARN107) - 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://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Decreto%2020-2020.pdf 
106 https://conap.gob.gt/  
107 https://www.marn.gob.gt/sobre-el-marn/base-legal-del-marn/  

 

https://conap.gob.gt/
https://www.marn.gob.gt/sobre-el-marn/base-legal-del-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 development, articulating institutional, economic, social and environmental work, with 
the aim of forging a competitive, supportive, equitable, inclusive and participatory Guatemala. The MARN is 
organized into six directorates, 3 units, a secretariat and four vice-ministries under the higher office. Of which the 
Vice-Ministry 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, policies, etc. 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 Department of Climate 

Change Mitigation and Clean Development Mechanisms, two 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 (MAGA 108): 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 hydrobiological sectors, 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 of 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 Safeguards Self-Report for 
the 2020 monitoring period. 

 

f) Support committees are critical for the effective implementation of the Emission Reduction Program (ERP), as 
they enable cross-sectoral coordination, implementation of relevant activities, monitoring, and benefit sharing in 
a transparent and efficient manner. 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 
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 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 full 
members. The GTM is made up of government institutions (MINFIN, MAGA, MARN, CONAP, 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 Association 
(Guild). 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, progress has been made in the implementation of relevant activities, monitoring and the 

distribution of benefits in a transparent and efficient manner. 

 

f1) EPR 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 

 
108 https://www.maga.gob.gt/ 

https://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 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 and social standards set out in the 

Environmental and Social Commitment Plan, and benefit sharing. 

 

f3) NBSC: INAB, acting as PIU, serves as the Technical Secretariat of the NBSC and reports on progress 

in benefit sharing as established in the BSP. The NBSC is composed of: 

- One representative for each government institution109: 
i. MINFIN  
ii. MARN 
iii. MAGA 
iv. INAB 
v. CONAP 

- Representatives of PIRs:110 
 

i. Early REDD+ projects (each of the three projects will be represented) 
ii. MCSEABs (representatives from the forestry association (guild) and the Red PINPEP) 
iii. SIGAP Management Models (representatives from the National Association of Non-

Governmental Organizations of Natural Resources and the Environment - ASOREMA) 
 

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 and INAB. 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. 

 

g) REDD+ projects (early and new REDD+): REDD+ project owners developed their project- level BSPs. The Project 
Administrative Title Holder may utilise existing decision-making 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 Plan (FMP) compliance report format. All REDD+ projects must develop an FMP 
to ensure actions that minimize risks and maximize benefits, which includes an Environmental and Social 
Management Plan (ESMP) for projects which involves environmental and social risks. The ESMP includes ongoing 
monitoring, evaluation, and compliance with environmental and social standards, fostering 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 Guidelines. In summary, 
an ESMP and other plans are essential to ensure that projects are implemented sustainably, equitably, and 
responsibly, in-line with ESS and E&S risks are addressed and mitigated. 

 

The ERP governance bodiesτincluding the NBSC and other committees and working groupsτmust ensure the full, 

effective participation of women, youth, and vulnerable minorities involved in the development of PIRs. The 

implementation of the Gender Roadmap developed under the REDD+ Strategy (ENREDD+)111 is essential for the 

equitable distribution of benefits between women and men.  

 

The Gender Roadmap outlines strategic actions such: 

¶ Promoting women's participation in decision-making related to benefit sharing. 

¶ Ensuring continuous access to equitable benefit-sharing information at the local level. 

¶ Facilitating joint programs between gender offices in GCI institutions to harmonize gender approaches across 
the BSP.  

 
109 MOP; PP. 19. Section 7.2.4. 
110 IBID 

111 https://redd.unfccc.int/media/estrategia_nacional_redd___2___1_.pdf 
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It also aims to: 

¶ Ensure BSP design and implementation are gender-responsive112.  

¶ Enable women to access results-based payment and non-carbon benefits.  

¶ Prevent or mitigate negative impacts through targeted actions and baseline monitoring. 

¶ Track income from forestry and productive activities that benefit women. 
 

Ensuring the fair and inclusive participation of vulnerable women, youth, and Indigenous Peoples is essential for 

equitable benefit distribution under the ERP.113 Governance bodies must take steps to guarantee that these groups are 

actively represented and involved in the design and implementation of REDD+ actions. To support this, specific criteria 

is being developed to 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 ensure fair representation and 

meaningful participation in ERP decision-making processes. 

 

Additionally, contracts were prepared to guarantee the legal certainty of the distribution of benefits within the groups 

that make up the group RIP.  

 

 

2.2.1 Confirm that all regulatory or administrative approvals required to implement the BSP have been 

obtained. 

 

The regulatory framework that allows the BSP adequate implementation was approved by Decree number 20-2020 of 

the Congress of the Republic of Guatemala114. "Expansion of the General Budget of State Revenues and Expenditures 

for Fiscal Year Two Thousand Twenty". This decree has enabled MINFIN to develop specific processes and procedures 

for the distribution of benefits in accordance with the BSP, without the need for additional laws, regulations, or 

agreements.  

 

It is worth mentioning that, although Decree number 20-2020 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 of Article 5 of Decree 20-2020 is directly related to the ERPA term. 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 Decree 4-89115, 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 the different 

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  
113 The key programs that support the ERP have over 15 years of experience implementing 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?q=PDB  
114 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Decreto%2020-2020.pdf 
115 https://sip.conap.gob.gt/wp-content/uploads/2022/02/Ley-de-Areas-Protegidas-y-su-Reglamento.-Decreto-4-

89.pdf  

https://drive.google.com/drive/search?q=PDB
https://drive.google.com/drive/search?q=PDB
https://sip.conap.gob.gt/wp-content/uploads/2022/02/Ley-de-Areas-Protegidas-y-su-Reglamento.-Decreto-4-89.pdf
https://sip.conap.gob.gt/wp-content/uploads/2022/02/Ley-de-Areas-Protegidas-y-su-Reglamento.-Decreto-4-89.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 received during implementation 

support missions in the field, during beneficiary interviews, issues raised in public consultation 

meetings, follow-up 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 Section 1116 have served both to socialize the BSP, including formal communication with the 

early REDD+ projects, which are expected to prepare and submit to INAB specific development planning documents 

and other relevant information, and to communicate the roles and responsibilities of all project stakeholders. 

 

In addition, during the review process of RIP files, the INAB regional offices issued technical recommendations for 

improving the sub-BSPs when necessary. These recommendations focused on guiding the wLtΩǎ administrative title 

holders in the application of Program-level BSP principles, in the structure and content of documentation. Emphasis 

was also placed on the importance of properly documenting the sub-BSP design process, ensuring that the perspectives 

and needs of the involved stakeholders are reflected.  In this regard, special attention is required for the documentation 

and recording of the process and agreements reached during the preparation of the sub-BSPs. 

 

During the socialization process and review of files, some concerns and challenges that required additional attention 

were identified, including: 

 

¶ Lack of clarity in documentation: In some cases, the documentation submitted was not sufficiently clear or 
detailed, requiring a request for additional information. 

¶ Coordination Challenges: Coordination between different parties involved in the review process presented 
some challenges, requiring measures to improve communication and collaboration. 

¶ Documentation Deficiencies: The submitted documentation had some gaps, necessitating the provision of 
additional information to ensure its accuracy and completeness. 

The Implementing Unit and the INAB 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. Coordination among 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 of RIP certification 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 payment payrolls, 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 identification 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 efficiency in benefit distribution, 

and processes implemented at INAB and MINFIN have proven adequate to meet this objective. 

 
116 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Plan%20de%20Distribuci%C3%B3n%20de%20Beneficios%20PDB.pdf pp. 74.  

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
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In this regard, MINFIN has made institutional 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 distribution of benefits. 

 

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: 

 

¶ Status of the review: The WB, through its financial management specialist carried out a detailed review of the 
payment system and provided recommendations for improvements in 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 complies with fiduciary aspects. 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 participation, including the 

requirement to obtain the FPIC for projects that require the development of an Indigenous Peoples Plan and that would 

affect indigenous Peoples territory, culture or governance. These mechanisms include: 

¶ ESCP with reference to situations that would require FPIC. As per ESF, ESS&, FPIC applies when IP territories, 
traditional governance structure or culture is affected. 

¶ Indigenous People Policy Framework with reference to situations that would require an Indigenous Peoples 
Plan and FPIC, and the procedures to follow in these cases117. 

¶ 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 project. 

¶ 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 understanding 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 and informed community 
participation. This ensures that everyone involved has a good understanding of the process and can participate 
effectively in decision-making.  

¶ 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 audit, which 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. The NBSC is aware 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 documented in a detailed report that will 

 
117 Due to the type of forest management activities included in the Call for Proposals of November 2023, there are no 

proposed and approved PIR that require either FPIC and only a few an Indigenous Peoples 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 

grouped RIPs. 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 mechanisms established 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 limited to 1. Signage, 

2. Community control and protection patrols, 3. Community forest fire prevention and control patrols, 4. Social 

development, 5. Activities to strengthen forest management capacities, 6. Strengthening of control posts, 7. Joint 

patrols, 8. ZUM logistical strengthening, 9. Forest fire prevention and control. In the first call for projects to the Emission 

Reduction Program, a total of 1,227 projects were submitted. The distribution of these projects according to their 

typology was as follows: McSEAB-type projects: 1205 projects (98%); REDD+ type projects: 3 projects (0.5%); and SIGAP 

model type projects: 19 projects (1.5%). Importantly, all of these projects are going through 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 Program. By August 27, 2025, of the 1,227 proposals, 

1,015 projects had been admitted; all are accompanied by an E&S Self-evaluation and an ESMP.  

 

As part of the inclusion of IPs within the BSP benefits, and the application of ESS7, the ERP has developed an Indigenous 

Peoples Policy Framework (IPPF) and consequently Annex 9 of the instructions for the 1st Call of Proposals include 

specific references to the development of IPPs, criteria when required and their structure and content. The IPPF only 

requires the preparation of IPPs when the subproject introduces adverse risks or impacts, and of those cases FPIC only 

in case IP territory, traditional governance, and/or IP culture are significantly affected by the proposed forest 

management activities.  Amongst the projects addmitted there are none that would require FPIC. For subprojects 

where the overwhelming majority of beneficiaries are Indigenous Peoples, a separate IPP is not required; these projects 

are identified as Indigenous Peoples subprojects and of the 1,227 from the first call of proposals, 220 are considered 

IP projects. Only a few of the admitted PIRs required an IPP (reviewed by INAB and the Bank team). For all 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 acronym) was 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). Its detailed Manual118 was finalized and approved prior to the Call for Proposals in 

November 2023. 

 

The channels for submitting complaints or requests for information, which were informed and agreed with 

communities and stakeholders through the ERP engagement process, are: 

- Email: información.pre@inab.gob.gt 

- Phone: 2321 4646 ext. 4558 

 
118 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 
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-Online form:  

https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt

/portal  

- Customer service office: 7 Avenida 06-80 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 the 
stakeholders in a timely and effective manner. 

¶ Follow-up 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 information. Each regional INAB office has staff that speaks 

local indigenous languages as spoken in each region.  

 

Technical Resources: A grievance management system119 to record, analyze, and track complaints or requests for 

information. 

 

For more information on the Grievance and Compensation Mechanism, informative poster are displayed in all INAB 

central, regional, and subregional offices and the MIAQ Manual 120.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Displayed in each regional office, amongst others. 

 

 
119 

https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal 
120 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://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal
https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal
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
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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 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 effectively. Actions taken include:  

 

¶ Development of the system and manual for the MIAQ: 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 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 REDD+ projects. 
 

¶ Phase for aligning conflict management protocols for REDD+ and other REDD+ projects with ERP-MICS: 
the REDD+ GUATECARBON, Bosques para la Vida, and REDDES Locales para el Desarrollo projects in 2020 
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. Complaints and claims that are registered by 
these mechanisms, as well as directly by CONAP, MAGA, or MARN, are registered in the central registry.  
 

¶ MIAQ ERP training phase: INAB 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 characteristics, 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 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 2023-2024, the EP&R PIU 
conducted a series of training courses. 

 

In summary, the ERP currently has a system for the operation of MIAQ121. It is decentralized and there are three ways 

of making the corresponding requests manifest. This was developed together with its operating manual with support 

and guidance from World Bank specialists during 2022 and was housed on INAB's website.33 The MIAQ Manual was 

finalized in 2023 and approved by the World Bank122; before the first call. By November 30, 2024, the system reported 

481 requests for information and 2 complaints. The 2 complaints were received through channels other than the official 

channels of the MIAQ but were 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 non-monetary benefits during the reporting 

period. 
 

The section was intentionally left blank as to date no monetary or non-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 period by an external auditor hired by the Carbon Fund was completed in June 30, 

2025. On November 29, 2023, INAB launched the call for projects which resulted in the receipt of 1227 project 

proposals, of which, as of June 30, 2025, 948 were positively evaluated and admitted; contracts (sub-agreements) 

have been signed with 800 projects that could be beneficiaries. At the end of July 2025, the process of reviewing 

 
121 

https://survey123.arcgis.com/share/463ea2bf3453430f8ecd4f3f88172934?portalUrl=https://sig.inab.gob.gt/portal 
122 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 
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and supplementing the pending files continues, so the number of admitted projects can be increased. INAB expects 

to admit 1100 projects, which will be eligible for payment. In addition, the PIU, together with the ERP institutions, 

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 expanded). The tables should 

include information on: 
 

INAB received 1,227 project proposals in November 2023; by June 2025, 948 were approved and 152 are still 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  

Item Number of projects Area (ha) 

Project proposals received 1227 1,252,535.11 

Admitted with signed 

subagreements 

948 639,528.64 

Rejected 131 187,146 

Admitted MCSEABs  231 43,892.14 

Admitted early REDD+ Project 

(Guatecarbon, community based) 

1 420,065.18 

Admitted SIGAP Models 9 18,888.42 

 

Since the ERP is designed to strengthen the sustainability of the nationally funded forest incentive programsτPINFOR, 

PROBOSQUE and PINPEPτparticipants in these programs are eligible for the ERP123 Other eligibility criteria include 

projects in critical deforestation areas or lands with high restauration potential as well as zones with high importance 

for water and biodiversity conservation. Final criteria are included in Annex 25 of the MOP.124 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 

Item Number of admitted 
projects 

Area, ha (percentage of 
ŀŘƳƛǘǘŜŘ ǇǊƻƧŜŎǘǎΩ ǘƻǘŀƭ ŀǊŜŀύ 

Type of projects (See Figure 1a) 

MCSEABs 974 219,482.73 ha (33.89%) 

SIGAP Models 9 18,888.42 ha (2.92%) 

Early REDD+ Projects 1 420,065.18 ha (63.19%) 

Grouped projects125 (See Figure 1b) 

MSEABs 454126 81,917 ha (12.65) 

SIGAP Models 2127 11,885 (0.18%) 

REDD+ Projects128 1 420,065.18 ha (63.19%) 

Individual projects 129 (See Figure 1b) 

MCSEABs 520 137,565.30 (21.24%) 

 

123 The Forest Incentive Program (PINFOR in Spanish) 1996-2016. Probosque was 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 (PINPEP, in Spanish) was created in 2010. 
124 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

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 MCSEABs projects not admitted or under review 93 are grouped, covering 14,610 ha. 
127 Among the ten SIGAP models under review, two are grouped and cover 172,525.79 ha. 
128 The two REDD+ projects under review are grouped projects. 
129 represent 52.85% (527) in terms of number and cover 155,268.41 ha or 23.98% of the total area. 

https://www.inab.gob.gt/index.php/probosque
https://inab.gob.gt/index.php/pinpep
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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) 

 
 

 

¶ Gender: Out of the 76,034 beneficiaries, 50.34% are women and 49.66 men. 

¶ Indigenous and non-indigenous population: 73% (719) of all projects self-identified as ladino or mestizo, 
representing 26.88% of the area.  LƴŘƛƎŜƴƻǳǎ tŜƻǇƭŜǎΩ ǇǊƻƧŜŎǘǎ ƳŀŘŜ ǳǇ нлΦуо҈ όнлрύ ŀƴŘ ŎƻǾŜǊŜŘ тΦфу҈Φ ¢ƘŜ 
remaining 6.10% (60 projects), which did not specify whether they are indigenous and non-indigenous, accounted 
for 65.14% of the areaτmostly due to the Guatecarbon early REDD+ project. See Fig 1c. 

Fig 1.c Types of projects by indigenous and non-indigenous population (area, ha) 

 

 

 

¶ REDD+ modalities: Forest 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%), and wood energy plantations (0.17%). See Fig 
1d. 

Fig 1d. Type of REDD+ modalities under admitted projects, (area, ha) 
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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 semi-personalized technical assistance to ensure the feasibility of the implementation 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 guaranteeing progress and effective implementation of the projects. This technical assistance has 

consisted of:  

 

¶ Training: Training courses (virtual and in-person) have been conducted on topics related to the 
management and utilization of benefits, such as planning and sustainable forest management. 

¶ 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 managing grouped projects, which has allowed them to identify risks and define 

measures to mitigate them. Some of the projects that can be mentioned are: 

¶ ERP: INAB and CONAP are collaborating to review projects focused on reducing GHG emissions through natural 
ǊŜǎƻǳǊŎŜǎ ǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴΦ ¢Ƙƛǎ ŎƻƻǇŜǊŀǘƛƻƴ ƛǎ ŎǊǳŎƛŀƭ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ DID 
emission targets. 

¶ 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 seeks to improve the resilience and livelihoods of rural communities in 
Guatemala. 

¶ Restoration of Protected Areas: CONAP and INAB work together to restore protected areas degraded or affected 
by wildfires. CONAP received mahogany and cedar seeds to restore protected areas in the north of the country. 

¶ 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 reduce 
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 possible to 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 Guatemala. 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 success of future projects and programs. 

 

¶ Governance risks: Coordination between different actorsτincluding government institutions, indigenous 
communities, civil society organizations, and the private sectorτis a relevant challenge under the ERP. These 
actors have varying priorities, capacities, and levels of influence, which can create tensions in decision-making 
processes and in the actual implementation of actions. Compounded by structural constraints such as institutional 
fragmentation, poor intersectoral articulation, and the lack of solid participation and transparency mechanisms, 
factors that can negatively affect the program's governance and, consequently, the achievement of its mitigation 
and sustainable development objectives. 

 

¶ 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 infrastructure. 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: 

 

¶ 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 definition of roles and responsibilities. This has enabled better alignment of 
efforts and greater efficiency in project implementation.  

 

¶ Training and advice: To 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 planning, project management, 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' sustainability and positive 
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 Sharing Plan).  

 

The World Bank-financed EnAble Project will support the capacities of vulnerable actors to effectively participate in 

the ERP. The 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 benefit-sharing 

mechanisms. It has an indicative budget of US$4.8 million and is scheduled for implementation from 2026 to 2028. The 

project targets approximately 33,500 direct beneficiaries and 109,500 indirect beneficiaries across 196 communities in 

27 municipalities spanning six departments: Petén, Huehuetenango, Chimaltenango, Totonicapán, Sololá, and 

9ǎŎǳƛƴǘƭŀΦ Lǘ ŦƻŎǳǎŜǎ ƻƴ ƴƛƴŜ aŀȅŀƴ ƎǊƻǳǇǎ ŀƴŘ ŜƳǇƘŀǎƛȊŜǎ ǿƻƳŜƴΩǎ ŀƴŘ ȅƻǳǘƘΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ ¢ƘŜ ǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎ 

was co-designed 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 social inclusion and capacity building by focusing on: 

¶ Building organizational, legal, and technical capacities. 

¶ Providing support for proposal preparation to access ERP benefits. 

¶ Establishing equitable benefit distribution systems. 
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¶ Supporting land tenure security through legal and technical assistance. 
EnAble will also support sustainable forest management and policy engagement by supporting the following types of 

interventions by Indigenous Peoples and Local Communities engaged in the ERP to reduce emissions and conserve 

biodiversity: 

¶ Financing activities like reforestation, agroforestry, and ecotourism. 

¶ Enhancing IP&MFC participation in policy dialogues related to REDD+. 

¶ Designing a Sustainable Dedicated Financial Mechanism (DFM) for carbon sequestration and biodiversity 
protection. 

The EnAble project 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: 

 

¶ 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. 

¶ 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 half-yearly benefit-sharing 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: 

 

¶ Technical review: The ERP technical team reviews the reports to assess the effectiveness and transparency of the 
distribution of benefits. 

¶ Third-party review: Third-party review is a crucial component of ensuring transparency and accountability in the 
benefit-sharing process. After the first payment, the hired firm will review the reports to ensure that the 
established standards are met. In addition, 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 to take corrective 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 challenges that arise during 
project implementation. 

 

Access to information | AI 

 

The reports and means of verification will be available to beneficiaries and other stakeholders via: 

 

¶ 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. 

¶ 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 transparency 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 respectful of customary 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 Distributions remain relevant and effective in achieving the ERP's objectives. 

 

Current assessments by the PIU at INAB have 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 of high-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 Resolution No. 45-2023130 

constitutes a fundamental document for the distribution of ERP benefits. That resolution approved the "Proposal to 

expand the criteria for payment of ERP projects," 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 and efficiently to promote RE and sustainable development in 

beneficiary communities. In practice, Annex 25 of the POM include the new updated criteria that will be applied to 

select projects eligible for payment. See also additional details in Page 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 mechanisms. All 

Projects include evidence that communities, IPs, beneficiaries are well aware and agree with the proposed project. 

Without such evidence (Community Assemblée minutes), the INAB will not admit the project to be part of the Program.  

These actions have ensured that indigenous and local communities are involved in decision-making 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 what extent are distribution 

mechanisms considered credible and reliable by beneficiaries? 
  

The presentation of the compliance report for each RIP provides 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 them? What mechanisms are in place to manage these risks? 
 

The beneficiaries of the ERP BSP and the sub-PDBs of the early REDD+ Projects and 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 different ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜΩǎ ƭŀƴƎǳŀƎŜǎ and using diverse 

 
130 https://drive.google.com/drive/search?q=28%20de%20febrero%20de%202023  

https://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 workshops131 with beneficiaries to test their understanding of ongoing 

obligations. The results of these surveys and consultations indicate that: 

 

¶ Most beneficiaries understand their obligations, including the implementation of sustainable practices and the 
conservation of natural resources. 

¶ 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 communication 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 link: https://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: 

 

¶ 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. 

¶ Grievance Redress: The ERP has a Grievance Redress System in place to address any concerns or questions that 
arise in relation to the ongoing obligations. 

¶ Open Communication: The ERP PIU is in open communication with beneficiaries to address any concerns or 
questions 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 understanding 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 non-monetary benefits under the ERP, constitute effective mechanisms to 

ensure transparency and accountability 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 III, Zacapa; March 5, 2024 at 

FONTIERRAS; May 16, 2024 at Private Climate Change Research Institute; June 24, 2024 at ANACAFE. 

https://m.facebook.com/photo.php?fbid=1002488928583491
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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 established jointly by INAB and the WB. All ERP governing bodies must ensure the equal and effective 

participation of women, youth, and Indigenous Peoples involved in the development of REDD+ actions. 

 

 

4. Implementing Environmental and Social Management 
 

Individual and grouped projects should develop Forest Management Plans and detailed Environmental and Social 

Management Plans for projects that involve environmental and social risks. INAB, 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. In the case of projects located in protected areas, they will 

transfer the reports to CONAP and the latter to INAB. 

 

All projects must develop a Forest management Plan to ensure actions that minimize risks and maximize benefits, 

which includes an Environmental and Social risk self-evaluation and an Environmental and Social Management Plan 

(ESMP) for projects that involve environmental and social risks. In compliance with environmental and social standards, 

the ESMP includes risk identification and mitigation, monitoring and evaluation measures 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 Guidelines. Projects in Protected 

Areas will include an Action Plan (in line with the Process Framework). In summary, an ESMP and other plans are 

essential to ensure that projects are implemented sustainably, equitably, and responsibly, in-line with ESS and E&S 

risks are addressed and mitigated. Annex 9 can be downloaded at: https://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 possible to assess the extent to which measures to manage environmental and social aspects of BSP activities 

have been implemented. It is important to note that all projects underwent a rigorous admission process before being 

accepted, which included the identification 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 TPM firm 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 modifications to eligible 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. 
 

¶ 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 BSP, 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 obligations. The objective is to improve the effectiveness and efficiency 
of the BSP, ensuring that it achieves established objectives 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 in implementing it. 
 

¶ At the time of writing, the Steering Committee members agreed to implement the BSP as-is 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 to the 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 inclusivity issues.  
 

o 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, resulting in confusion. 

o The Red PINPEP 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 
ǇŀȅƳŜƴǘǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ōȅ ŀŘŘƛƴƎ ǘƘŜ ά.ŜƴŜŦƛŎƛŀǊƛŜǎέ ŎŀǘŜƎƻǊȅ ƻŦ ŎǊƛǘŜǊƛŀΦ ¢ƘŜ ŎǊƛǘŜǊƛŀ prioritize: 

1. Projects with the largest number of beneficiaries. 

2. Grouped projects. 

3. Projects with the participation of Indigenous peoples. 

4. Projects with the participation of women.  

o Stakeholders of the SIGAP models and new CONAP authorities noted insufficient consultation by 
INAB on the payment amount table issued for project proposals in July 2023Φ Lb!.Ωǎ .ƻŀǊŘ ǊŜǎƻƭǾŜŘ 
this by issuing the Technical Opinion CPRE-001-2023, which authorized the modification and 
expansion of some 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 funds)? Are 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 procedures that seek to ensure 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 the capacity to 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. The 

findings and recommendations of the consultancy will be discussed with INAB and relevant institutions. 

 

 

5.3 Is 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 that RIP proponents' 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 after more than two years since the signing of the ERPA, and to advance in 

the signing of sub-agreements between the proponents and INABτa time-intensive process required to comply with 

the Carbon Fund ER title transfer requirements. The call was based on an estimate of 6 million tCO2e generated in the 

first ER Monitoring Report (2020) but the result is lower (5.3 million ERs), so there will be more demand than ERPA 

resources. Additionally, the payment may be lower than the verified 5.3 million ERs if the government is unable to 

transfer 100% of the ER Titles. 

 

INAB and ERP partner institutions have taken several measures to mitigate this risk.  

During the call for proposals, INAB communicated that the benefits of the ERP depend on the positive ER performance 

in the entire program area. The sub-agreement (contract) signed by the RIP proponents 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 clarify the situation, the 

Board of Directors issued a press release on social networks and the institutions' websites on February 10, 2025 132.  In 

addition, INAB substantially improved the governance of the ERP, to ensure that non-governmental actors participating 

in the NSBC are informed of the progress of the ERP. See the composition of the NBSC in Page 6 and Page 15. 

 

INAB and the ERP partner institutions developed criteria for prioritizing RIP, which will apply for the first payment 

(expected delivery date October 2025) since the resources will be less than the demand for the projects. The first 

version of the criteria applicable to MCSEABs received comments from some groups that felt disadvantaged. The WB 

has supervised the development of these criteria, requesting a single list of criteria applicable to MCSEABs and SIGAP 

models, as well as a methodological document for their transparent application. This document has become Annex 25 

of the POM133. 

 

Additionally, many of the small groups that applied to the ERPA through the MCSEAB option are newly formed and 

ŘƻƴΩǘ ƘŀǾŜ ƴŜŎŜǎǎŀǊƛƭȅ ŀ ŎƻƴǎƻƭƛŘŀǘŜŘ ƎƻǾŜǊƴŀƴŎŜ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜǊŜŦƻǊŜΣ after the first payment, training by INAB 

(Central and (sub)regional office for the most vulnerable groups will be carried out with a view to strengthening their 

internal governance 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 Sharing Plan).  

 

 

 
132 https://www.instagram.com/p/DF5g6v8uEjZ/?igsh=NTlvenB3M3IxbjZj  
133 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Anexo_25_Criterios_de_priorizacion_para_distribucion_de_pago.pdf 

https://www.instagram.com/p/DF5g6v8uEjZ/?igsh=NTlvenB3M3IxbjZj
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ANNEX 3: INFORMATION ON THE GENERATION AND/OR ENHANCEMENT OF 

PRIORITY NON-CARBON BENEFITS 
 

 

Priority Non-Carbon Benefits 

 

1. List the identified set of priority non-carbon benefits and provide the necessary details on the activities to 
generate and enhance these non-carbon benefits. (See the questions in sections 2 and 3 below for examples of 
details of specific potential non-carbon benefits identified)  

 

In 2019, the Inter-Institutional Coordination Group (ICG), including the Ministry of Environment and Natural Resources 

(MARN in Spanish), the Ministry of Agriculture, Livestock and Food (MAGA in Spanish), the National Council of 

Protected Areas (CONAP in Spanish), and the National Forest Institute (INAB in Spanish), agreed to include three types 

and 10 categories of non-carbon benefits in the Emission Reduction Program Document (ERPD) 

 

Recently, INAB, as the 9Ƴƛǎǎƛƻƴ wŜŘǳŎǘƛƻƴǎ tǊƻƎǊŀƳΩǎ ό9wtύ Executing Unit, proposed to the ICG to enhance the 

prioritization of non-carbon benefits in the ERPD to for better accuracy and considering measurement capacity in the 

institutions involved in ERP implementation. As a result, six indicators were prioritized, mainly monitored by INAB and 

CONAP, and the three early REDD+ projects integrated into the ERP.  

 

The priority non-carbon benefits are: 

¶ Conservation and sustainable use of biological diversity 

¶ Improvement of water resources 

¶ Improvement of soil resources 

¶ Improved livelihoods 

¶ Capacity building 

¶ Inclusion of vulnerable populations such as Indigenous Peoples, local communities, women, and youth 
 

Since the call for RIPs134 was launched on November 29, 2023, the non-carbon benefits report for the ERP first and 

second reporting periods will focus on the non-carbon benefits generated by the underlying Forest Incentive Programs 

(PROBOSQUE135 and PINPEP136) This approach is justified as RIP modalities may include areas incentivized by these 

programs. For the first  reporting period (January 1 to December 31, 2020), Annex 3 of the Emission Reduction 

Monitoring Report (ERMR) will focus on non-carbon benefits generated in the areas under the three PIR modalities.137 

Table 1 presents non-carbon benefits generated by the ERP during its first reporting period, along with the methods 

and sources of information used. 

 

Table 1. Non-carbon benefits generated by the DǳŀǘŜƳŀƭŀΩǎ ERP during the first reporting period (January 1 to 

December 31, 2020)   

Priority Non-Carbon 
Benefits 

¶ Details on generation and improvement activities 
o Approach (as defined in the ERPD, including relevant indicators) 

ENVIRONMENTAL BENEFITS 

Conservation and 
sustainable use of 
biological diversity 

Indicator: Surface of projects with forest incentives from PROBOSQUE and PINPEP to restore, 
conserve, and sustainably manage forests.   

 
134 RIP is the Spanish acronym of REDD+ Project Initiatives.  

135 Incentive Program for the Establishment, Recovery, Management, Production, and Protection of Forest 

of Guatemala 
136 Forest Incentive Program for Holders of Small Extensions of Land with a Forestry or Agroforestry Vocation 
137 There are three types of RIP modalities: 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 indicator highlights project areas prioritized based on their importance to conserve 
strategic forest ecosystems for biodiversity conservation, generating interconnectivity 
between fragmented forest lands and protected areas. These projects promote integrated 
landscape management approaches and create biological corridors where flora and fauna 
move and interact without human intervention.  
 
Results for the first reporting period 2020: 
 

¶ 33,534.50 hectares incentivized by PINPEP and PROBOSQUE under the modalities 
of forest restoration, protection, and production inside and outside protected areas, 
of which: 
 

o 8,603.05 hectares of natural forests for protection purposes incentivized 
under PINPEP. 

o 475.51 hectares of natural forests for production purposes incentivized 
under PINPEP. 

o 22,733.58 hectares of natural forests for protection purposes incentivized 
under PROBOSQUE. 

o 580.63 hectares of natural forest for production purposes incentivized by 
PROBOSQUE. 

o 1,141.73 hectares of degraded forest land restoration incentivized by 
PROBOSQUE. 

 
Measurement method: 
LƴŦƻǊƳŀǘƛƻƴ ŎƻƳǇƛƭŜŘ ŦǊƻƳ Lb!. ŘŀǘŀōŀǎŜǎ ŀƴŘ ǎȅǎǘŜƳǎΣ ŎƻƴǘŀƛƴŜŘ ƛƴ ά{ǘŀǘƛǎǘƛŎŀƭ .ǳƭƭŜǘƛƴ 
1998-2022 ς /ƻƻǊŘƛƴŀǘƛƻƴ ƻŦ CƻǊŜǎǘ LƴŎŜƴǘƛǾŜǎΦέ 
 
Source of information: 
 
INAB, 2023. Data recovered from 
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8D
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf 
 

Improvement of 
water resources 

Indicator: Surface area of projects with forest incentives from PROBOSQUE and PINPEP in 
ecological important zones due to their water recharge, high catchment, and hydrological 
regulation services. These are projects that provide hydrological services, guaranteeing the 
supply of water to populations and ecosystems that depend on it. 
 
 
Results for the first reporting period 2020: 
 

¶ 7,437 hectares that receive support for the maintenance and management of water 
resources. Support was received from University Del Valle of Guatemala.  

¶ 17 communities associated with the benefits of water resources management. 

¶ 1,891 families benefited from water resources management activities supported138 
 

Measurement method: 
According to the maps of Forest Lands for Water Catchment, Regulation and Recharge and 
Upper Part of basins, INAB, 2017139 three categories of land areas exist in relation to water 
conservation, these are: areas of very high water recharge; upper parts of the hydrographic 
basins; and areas of very high water recharge in the upper part of the basins. The latter 
corresponds to the intersection areas of the first two categories. 

 
138 Martinez, Mariano. Autoinforme de Salvaguardas 2020. Programa de Reducción de Emisiones de Guatemala. 

Período comprendido del Informe: Enero a Diciembre del año 2020.  
139 https://sig.inab.gob.gt/portal/apps/webappviewer/index.html?id=b2072269092c4f4fb45295ce6e243fb8  

https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
https://sig.inab.gob.gt/portal/apps/webappviewer/index.html?id=b2072269092c4f4fb45295ce6e243fb8
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After analyzing the data from PROBOSQUEs and PINPEP for 2020, the Lb!.Ωǎ Forest 
Development Directorate determined that 434 Management of Natural Protection Forest, -
MBNP- projects (4,913.64 ha) were located in the very high-water recharge category; 182 
projects (2,354.87 ha) in the upper part of the basins, and 144 projects (2,489.23 ha) in areas 
of very high-water recharge in the upper part of the basins. In total, 760 projects (9,757,74 
ha) improved the water resources within the ERP area. 
 
Source of information: 
Report of Natural Forest Management Projects for Protection purposes approved by the 
PROBOSQUE and PINPEP forest incentive programs, located in areas of very high-water 
recharge, in the upper part of watersheds and in strategic forest ecosystems, January-
December 2020 period. Unpublished internal report, available through a public information 
request to the following email address: informacion.publica@inab.gob.gt 

Improvement of soil 
resources 
 

Indicator: Surface area of projects with incentives from PINPEP and PROBOSQUE in areas of 
vegetation cover restoration, where soil recovery and cultural practices are carried out 
aimed at maintaining, protecting, or remediating the soils, ensuring that the resource is 
maintained in the necessary quantity and quality for the establishment and restoration of 
forest cover. 
 
Results for the first reporting period 2020: 
Hectares under the modality of degraded forest lands restoration in the PROBOSQUE Forest 
Incentives Program.  
 

¶ 1,141.73 hectares of forest restoration with degraded soil restoration practices 140.  
 

Measurement method: 
Information compiled from INAB databases and systems, contained in "Statistical Bulletin 
1998-2022 ς Coordination of Forestry Incentives".  
 
Source of information: 
 
INAB, 2023. Data recovered from 
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8D
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf 
 

SOCIO-ECONOMIC BENEFITS 

Improving 
livelihoods 

Indicators: 
1. New jobs measured in the number of daily wages created through the investment 

made as a result of the implementation of PINPEP and PROBOSQUE projects. 
2. Livelihoods diversification of rural populations measured in income in quetzals from 

the benefits obtained from sustainable forest management. Farmers have 
transformed their traditional production systems from low profitability to 
sustainable production systems that provide different resources (economic, 
environmental, etc.). 

3. Production systems that provide food, fuel and wood, reducing the dependence of 
communities on goods obtained through the purchase and sale of products. This 
indicator was measured in hectares managed under adapted practices modality. 

 
Results for the first reporting period 2020: 
 

¶ Wages equivalent to the investment of the incentive programs 
 

 
140 This modality is only available in the PROBOSQUE incentive program.  

mailto:informacion.publica@inab.gob.gt
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
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o 3,287,427 wages equivalent to the investment made through PINPEP 
program. 

o 1,956,596 wages equivalent to the investment made through PROBOSQUE 
program. 

 

¶ Incomes in quetzals from benefits obtained from sustainable forest management 
through the forest incentive programs.  
 

o PINPEP Q 296,394,408.82 
o PROBOSQUE Q 176,406,746 

 

¶ Surface area under RIP of adapted agricultural practices (improved in agroforestry 
system modalities), by incentive programs. 

 
o PINPEP 792.37 ha. 
o PROBOSQUE 530.50 ha. 

 
 
 
 
Measurement method: 
Information compiled from INAB databases and systems, contained in "Statistical Bulletin 
1998-2022 ς Coordination of Forestry Incentives".  
 
Source of information: 
 
INAB, 2023. Data recovered from 
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8D
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf 
 

Capacity building of 
the different 
sectors, 
stakeholders, and 
institutions related 
to the ERP. 

Indicators: 
1. Number of training events on sustainable forest management and good silvicultural 
ǇǊŀŎǘƛŎŜǎ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ Lb!.Ωǎ ƛƴǘŜǊƴŀƭ ǎǘŀŦŦΦ 

2. Institutional strengthening; training, education and training for users, professionals 
on forestry and agricultural sciences, other institutions or students. 

3.  Number of studies on sustainable forest management published on the INAB forest 
research web portal. 

4. Number of awareness campaigns on sustainable natural resources management, 
reforestation, and forest restoration. 

  
Results for the first reporting period 2020: 
 

¶ 106 trainings on sustainable forest management and good silvicultural practices for 
Lb!.Ωǎ ƛƴǘŜǊƴŀƭ ǎǘŀŦŦΦ 
 

¶ 1176 training and education processes for users, professionals, students or other 
institutions on sustainable forest management and good silvicultural practices.  

 

¶ 12 investigations related to sustainable forest management. 
 

¶ Annual awareness campaign on sustainable management of natural resources, 
reforestation, and restoration of forest cover: 

 
o 586 public reforestation events 
o 19,675 participants. 
o 285,986 trees planted 

https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf


 

 

102  

Official Use Only 

o 480.41 ha covered by reforestation processes. 
 
Measurement method: 
¢ƘŜ Řŀǘŀ ǿŜǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ Lb!.Ωǎ CƻǊŜǎǘ wŜǎŜŀǊŎƘ {ȅǎǘŜƳ ŀƴŘ ǘƘŜ {ŜƳōǊŀƴŘƻ IǳŜƭƭŀ 
portal.  
 
Source of information: 
https://cinfor.inab.gob.gt/apps/biblioteca/ https://sembrandohuella.inab.gob.gt/  
  

Inclusion of 
vulnerable sectors 
(Indigenous 
Peoples, local 
communities, 
women and youth) 

Indicators: 
1. Number of representatives of vulnerable population with access to payments for 

environmental services from the ERP, through the right granted in Decree 2020 to 
RIP implementers to the title of emission reductions generated in their projects. 

2. Forest areas incentivized by PINPEP and PROBOSQUE managed by women. 
3. Forest areas incentivized by PINPE and PROBOSQUE managed by indigenous people. 

 
Results for the first reporting period 2020: 
 

¶ Titular representatives of 11 forest concessions in the Maya Biosphere Reserve 
authorized to trade title of emission reductions generated in the early REDD+ 
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 indigenous 
people. 

 
Measurement method: 
Information compiled from INAB databases and systems, contained in "Statistical Bulletin 
1998-2022 ς Coordination of Forestry Incentives".  
 
Source of information: 
 
INAB, 2023. Data recovered from 
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8D
N%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf 
 
 

 

 

Other non-carbon benefits and additional information related to the Evaluation and Monitoring Framework 

 

2. Provide additional details for the following Non-Carbon Benefits as linked to Monitoring and Evaluation 
Framework: 

 

 

Livelihood enhancement  and sustainability  

 

2.1 Is your 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 non-carbon benefits explicitly incorporates livelihoods)? 
Please provide detailed information to justify. 

 

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 area, which avoided the forest degradation in at least 11,301.82 ha, thus avoiding food insecurity. 

 

Biodiversity 

 

https://cinfor.inab.gob.gt/apps/biblioteca/
https://sembrandohuella.inab.gob.gt/
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
https://www.inab.gob.gt/images/centro_descargas/boletines_estadisticos/BOLET%C3%8DN%20ESTAD%C3%8DSTICO%20INCENTIVOS%20FORESTALES%201998-2022.pdf
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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 non-carbon benefits explicitly incorporates 
biodiversity conservation)? Please provide detailed information to justify. 

 

¶ Forest Conservation Status Sheet: During 2020, the use of the Forest Conservation Status Sheet was 
implemented, which is a technical tool for determining the current state of forest ecosystems. The purpose of 
this instrument is to assess the conditions of a forest ecosystem prior to carrying out field interventions. The 
Forest Conservation Status sheet was designed considering the particular characteristics in terms of 
composition and structure of the strategic ecosystems that INAB has defined (e.g., dry forest, mangrove forest, 
cloud forest, broadleaf forest, coniferous forest and mixed forest), and has 13 key indicators to determinate 
the conditions of the site. This 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 resources.  The 
sheet establishes three types of measures to be carried out: 1. Restoring process, 2. Forests with production 
capacity, and 3. Forest protection. This technical tool allows for appropriate guidance on the Modality to which 
natural forest should be directed, according to their conservation status, 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 has a conservation 
status assessment form, so it is necessary to correctly identify the forest type present within the area to be 
incentivized.141 

¶ Biological and Ecosystem Monitoring 
 

In compliance with the current Master Plan of the Río Dulce National Park142 (PNRD in Spanish), and baseline 

of water quality of the Río Dulce, 15 biological monitoring events of native and migratory species were carried 

out. Among the biological indicator monitored are howler monkey or Saraguate, diversity of birds, manatee, 

otters and turtles.143  

 

Regarding the conservation of species of fishing importance in the Izabal department, the Community 

Participation Program supported the registration of three ŎƻƳƳǳƴƛǘȅ ŀǊǘƛǎŀƴŀƭ ŦƛǎƘŜǊƳŜƴΩǎ committees of the 

Livingston municipality within the PNRD. 

Guatemala has general forestry legislation and legislation on protected areas, both of which 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 areas, including some of the REDD+ early action 

projects. Second, forest incentive schemes will be one of the activities included in the Program to channel 

incentives to individuals and local communities.  

 

Some of the ER generation activities under the Program will be implemented through the PINPEP and 

PROBOSQUE forest incentive programs currently in force, or through mechanisms such as the Compensation 

Mechanism for Ecosystem and Environmental Services associated with forest (under design) and will channel 

REDD+ resources. PINPEP and PROBOSQUE include considerations regarding beneficiary tenure requirements, 

and demonstrate that the REDD+ benefits of the Program can encompass a broad range of tenure rights and 

beneficiaries with sufficient legal certainty for their implementation.144   

 

Additionally, the establishment of two pilot projects for two Community Fisheries Recovery areas was 

achieved, with the close participation of the Ensenada Puntarenas and Aldea La Pintada communities, 

benefiting 148 families with a population of 748 people145 Among the objectives of these ŦƛǎƘŜǊƛŜǎΩ recovery 

areas is to promote the management of artisanal fishing, guaranteeing the survival of the hydrobiological 

species of the PNRD. 

 
141 https://probosque.inab.gob.gt/Calculadora/Content/calculadora_estado_conservacion.html   
142 https://conap.gob.gt/wp-content/uploads/2019/10/PM-PN-R%C3%ADo-Dulce.pdf  
143 https://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf  
144 https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-

programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf pp.58  
145 https://conap.gob.gt/wp-content/uploads/2022/07/MEMORIA-DE-LABORES-CONAP-2020-final_compressed.pdf  

https://probosque.inab.gob.gt/Calculadora/Content/calculadora_estado_conservacion.html
https://conap.gob.gt/wp-content/uploads/2019/10/PM-PN-R%C3%ADo-Dulce.pdf
https://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf
https://conap.gob.gt/wp-content/uploads/2022/07/MEMORIA-DE-LABORES-CONAP-2020-final_compressed.pdf
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Additionally, through the Project to Consolidate the Guatemalan System of Protected Areas (Life Web), 

CONAP146 has implemented biological monitoring of indicators birds and forest cover in four protected areas 

and one national conservation area, in the department of Huehuetenango. These indicators help understand 

the level of conservation and health status of the ecosystems, becoming evidence or the co-benefit these 

areas are providing. The following areas included:  

 

¶ Reserva de Vida Silvestre -RVS- ά/ŜǊǊƻ /ǊǳȊ aŀƭǘƝƴέΣ {ŀƴ tŜŘǊƻ {ƻƭƻƳŀ όin progress) 

¶ Parque Regional Municipal -PRM- ά!ǎǳƴƭŀǉέΣ {ŀƴǘŀ /ǊǳȊ .ŀǊƛƭƭŀǎ 

¶ Reserva Natural Privada -RNP- άIŅƪ ¸ŀƘȄ [ǳǵƳέΣ bŜƴǘƽƴ 

¶ Parque Regional Municipal -PRM- ά!ǉΩƻƳŀέΣ WŀŎŀƭǘŜƴŀƴƎƻ 

¶ Parque Regional Municipal -PRM- άYȰƻƧ ƭŀōȰƭ ¢ȊŜȰ ¢Ŝ ¢ƴƻƳ ¢ƻŘƻǎ {ŀƴǘƻǎ /ǳŎƘǳƳŀǘłƴέ147 
 

 

 

    

Protected/Conserved Areas 

 

2.3 What amount (in ha) of protected or conserved areas are included in your CF program area? Has this amount 
increased or decreased in the last year? If so, by how much? 

 

The ERP includes the majority of the SIGAP (aprox1.8 million hectares). This amount has not changed. 

However, the projects are been developed in a portion of this area, according to the proponents response to 

the call for projects. Up to today there are 215 projects admited covering 558,944 hectares within the SIGAP. 

Out of these, 203 are MCSEABs covering 51,772 hectares, 11 SIGAP models (44,081 hectares), and 2 REDD+ 

early projects covering 463,090.92 In 2020, within the SIGAP, there was no variation in the area under 

management.  It is important to note that, throughout the ERP preparation process, a strong commitment has 

been evident from the State of Guatemala to support the implementation of REDD+ actions. This commitment 

is demonstrable through the multiple programs funded by the entities that are part of the GCI148. 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 the implementation of forest Incentive Programs, among others149.  

 

The restoration and protection of natural forest also implies the generation of important environmental 

ǎŜǊǾƛŎŜǎΣ ǎǳŎƘ ŀǎ ǎƻƛƭ ŀƴŘ ǿŀǘŜǊ ǎƻǳǊŎŜ ǇǊƻǘŜŎǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢ƘŜǊŜŦƻǊŜΣ ƛǘΩǎ 

important to highlight that between 40 and 50% of these protected forests are located in areas of high 

importance for water capture and regulation /very high- and high-water 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, compensating a 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 communities. https://conap.gob.gt/wp-content/uploads/2023/04/Memoria-

CONAP-2022-1.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 
148 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/seccion1-descripcion-del-

programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf  

https://conap.gob.gt/wp-content/uploads/2023/04/Memoria-CONAP-2022-1.pdf
https://conap.gob.gt/wp-content/uploads/2023/04/Memoria-CONAP-2022-1.pdf
https://conap.gob.gt/wp-content/uploads/2022/07/MEMORIA-DE-LABORES-CONAP-2020-final_compressed.pdf
https://conap.gob.gt/wp-content/uploads/2022/07/MEMORIA-DE-LABORES-CONAP-2020-final_compressed.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf
https://www.inab.gob.gt/images/pre/documentos/seccion1-descripcion-del-programa/Documento%20del%20Programa%20de%20Reducci%C3%B3n%20de%20Emisiones%20ERPD.pdf
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CONAP´s vision 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 design, application, and execution of policies, regulations, incentives, and strategies, 

in coordination with other stakeholders. Within the territories prioritized to implement PRE actions, CONAP 

has a technical and professional presence, as well as control, surveillance, and administrative personell, 

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, 131,542 ha and 

PROBOSQUE, 121,978 ha. 150 

 

 

Financial and private sector partnerships  

 

2.5 Update the CF Program budget (as originally presented in the ERPD) with up-to-date data on guaranteed (i.e., 
fully committed) finances in USD. 

 

2.5.1 Detail the amount of finance  received (including ER payments) in support of the development and 
delivery of their CF Program. Figures should include only guaranteed (i.e., fully committed) payments: 
ex-ante (unconfirmed) payments or in-kind contributions should not be included: 

 

Amount  
(USD) 

Source 
 

 Date committed 
(MM/YY) 

Public or private 
money? 
(Delete as 
appropriate) 

ERP, grant, loan, equity 
or other? 
(Delete as appropriate) 

$636,464.64 = 
Q.5,000,000.00 

Ministry of 
Agriculture, 
Livestock and 
Food -MAGA- 

(04-2020 ς) Public Other (nationall budget) 

 

2.5.2 Excluding ER payments from the FCPF Carbon Fund, what is the value of REDD+ ER payments that 
your CF projects have received, and that your country has received overall? If no ER payments were 
received, please indicate by entering '0' in the table below. 

 

¶ To date (July 2025), the program is still undergoing the the verification process of the Emission Reductions 
Monitoring Report corresponding to the first reporting period (2020), carried 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 the 
FCPF Carbon Fund) 

$0 

All other national REDD+ projects $0 

 

 

 
150 https://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf  

https://www.inab.gob.gt/images/memoria_de_labores/Memoria%20de%20labores%202020.pdf
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2.5.3 How many formal partnerships have been established between the CF Program and private sector 
entities? If no formal partnerships were establishedΣ ǇƭŜŀǎŜ ƛƴŘƛŎŀǘŜ ōȅ ŜƴǘŜǊƛƴƎ άƻέ ƛƴ ǘƘŜ ǘŀōƭŜ 
below.: 

 

¶ 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: 

ς The partnership is based on a written MoU (or equivalent), and/or  
ς The partnership involves tangible financial exchange/s, and/or 
ς The partnership involves tangible non-financial exchange/s (e.g. in-kind contributions) 

 
Established in recent 

reporting period 
Total to date 

Number of private sector partnerships involving financial 
exchange 

 0  0 

Number of private sector partnerships involving non-
financial exchange 

 0 0 

 

3 Other non-carbon benefits and additional information 
 

Policy development 

 

3.1 Is your CF Program engaged in contributing to the development, reform and/or implementation of policies 

to help institutions/people/systems/sectors? Please provide information on the approach and any other 

relevant or  outcomes. 

 

Regulations and operational manuals have been generated for the systematization and operation of RIP mechanisms 

useful for all sectors and users, such as: 

¶ The Nesting Principles and Approach Document for REDD+ early Projects in Guatemala, which establishes the 

comprehensive, transparent and robust carbon accounting system to integrate these projects into the ERP. 

The Legal Framework for the Nesting of REDD+ Initiatives in Guatemala. 

¶ The mandatory and complete national registry of REDD+ initiatives by the Ministry of Natural Resources and 

Environment.151 

¶ 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 performance of the Emission Reduction Program152 

¶ 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 associated with deforestation and forest degradation in the country, and which serves to evaluate 

the impact and effectiveness of the Emission Reduction Program153. 

¶ The Benefit-Sharing 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 institutions, organizations, communities and individuals that contribute 

to the reduction of greenhouse gas emissions and removals associated with deforestation and forest 

degradation in the country. 

¶ In 2020, the Congress of the Republic of Guatemala issued Legislative Decree number 20-2020, 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 Unit.154 

 
151 https://www.forestcarbonpartnership.org/system/files/documents/annex_xi-

_approach_and_principles_of_nesting_redd_guatemala_09oct2020_clean.pdf  
152 https://redd.unfccc.int/media/niveles_referencia_emisiones_forestales_guatemala_070222.pdf  
153 https://www.forestcarbonpartnership.org/system/files/documents/final_bsp-guatemala_feb_2023_0.pdf  
154 https://legal.dca.gob.gt/GestionDocumento/DescargarPDFDocumento?idDocumento=58918  

https://www.forestcarbonpartnership.org/system/files/documents/annex_xi-_approach_and_principles_of_nesting_redd_guatemala_09oct2020_clean.pdf
https://www.forestcarbonpartnership.org/system/files/documents/annex_xi-_approach_and_principles_of_nesting_redd_guatemala_09oct2020_clean.pdf
https://redd.unfccc.int/media/niveles_referencia_emisiones_forestales_guatemala_070222.pdf
https://www.forestcarbonpartnership.org/system/files/documents/final_bsp-guatemala_feb_2023_0.pdf
https://legal.dca.gob.gt/GestionDocumento/DescargarPDFDocumento?idDocumento=58918
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¶ LǘΩǎ important to mention that there ŜȄƛǎǘ άReformas al Normativo para Regular y Promover Acciones de 

Reducción de Emisiones por Deforestación y Degradación Evitada -REDD+- en el SIGAP, en el marco del 

Programa de Reducción de Emisionesέ ǿƛǘƘ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ǘƘŜ 

approval, execution and implementation of activities carried out in protected areas, which aim to contribute 

to the reduction of greenhouse gases ŜƳƛǎǎƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ άtǊƻƎǊŀƳŀ ŘŜ wŜŘǳŎŎƛƽƴ ŘŜ 

9ƳƛǎƛƻƴŜǎέ155. 

 

 

Capacity development 

 

3.2 Is your CF Program involved in training, education or provision of capacity building opportunities to increase 
the capacity of institutions/people/system? Please provide information on the approach and any other 
relevant o utcome. 
 

¶ Together, the institutions responsible for ERP implementation are working collaboratively to achieve the first 
ERPA payment, while 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 Non-Carbon Benefits as a result of implementing the safeguards plans and 
ESMF? Please provide details on any relevant indicators or outcomes. 

 

The Forest Carbon program has generated and enhanced various non-carbon benefits through the 

implementations of safeguards plan an the environmental and social management. These benefits include 

improved livelihoods for local 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 improving their live 

hoods, conservation of forest areas, and high levels of community engagement in decision making processes. 

These non-carbon benefits are essential to the overall success of the program, contributing 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  

https://legal.dca.gob.gt/GestionDocumento/VisualizarDocumento?verDocumentoPrevia=True&versionImpresa=%20%20True&doc=249073
https://legal.dca.gob.gt/GestionDocumento/VisualizarDocumento?verDocumentoPrevia=True&versionImpresa=%20%20True&doc=249073
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ANNEX 4: CARBON ACCOUNTING ς ADDENDUM TO THE ERPD  
 

 

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 and non-forest 

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 

quantifying 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 growth of forest plantations was also updated. While for the non-

forest classes the refinement of the IPCC guidelines of 2019 was used.  

 

The updates made for the forest and non-forest uses used in the first reporting are shown below 

Other land uses ERPD 
RFL 

updated 

Forest carbon content 

Carbon stratum I 122.1 107.6 

Carbon stratum II 101.7 105.7 

Carbon stratum III 97.1 87.1 

Carbon stratum IV 125.2 83.6 

Wood density for broadleaf plantation forest growth 1.8 1.76 

Wood density for the growth of coniferous forest 
plantations 

3.25 3.24 

      

Non-forest carbon content 

Croplands 5 4.7 

Cropland-Coffee (intensive) 10 2.65 

Cropland-African palm 10 3.47 

Cropland-Rubber 10 4.30 

Agroforestry systems (shade-grown 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 data) and the numeral 2.B.I (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 at the time of submission of the ER-PD (i.e. a country may 

not have been aware of it, could not afford to use it, or 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 samples with non-logical 

changes was conducted as part of a QA/QC process. Land cover information was updated by identifying non-logical 

changes within the reference level period 2006-2016.  

 

The classes in which changes were made are detailed below: 

Exchange rate revised and 
reinterpreted 

Plots with 
error 

Change or Dynamic Correction 
Corrected 
parcels 

Permanent grasslands (P>P) 266 

Permanent forest land (F>F) 220 

Degradation (F>F, with loss of trees) 31 

Degradation recovery (F>F, with tree gain) 15 

Deforestation (Forest Land to 
other non-forest lands) 

66 

Permanent forest land (F>F) 48 

Degradation (F>F, with loss of trees) 14 

Degradation recovery (F>F, with tree gain) 4 

Permanent cropland (C>C) 52 

Permanent forest lands 43 

Degradation (F>F, with loss of trees) 5 

Degradation recovery (F>F, with tree gain) 4 

Permanent forest land (F>F) 41 

Permanent Forest Lands (Element Count) 16 

Permanent cropland (C>C) 13 

Permanent Settlements (A>A) 6 

Permanent grasslands (P>P) 3 

Degradation (F>F, with loss of trees) 1 

Degradation recovery (F>F, with tree gain) 2 

Grasslands to other non-forest 
lands (P>T) 

3 Permanent forest land (F>F) 3 

Permanent wetlands and 
bodies of water (H>H) 

3 Permanent forest land (F>F) 3 

Degradation (F>F, with loss of 
trees) 

1 Permanent forest land (F>F) 1 

Degradation recovery (F>F, 
with tree gain) 

1 Recovery from degradation (element count) 1 

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 information coming from the grid of points.  

 

Program area 

 

Due to the fact that at the time of calculating the first reporting 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 Number 2 On technical 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 

ŦƛƭŜ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψлрέ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ǿƘƻƭŜ ŎƻǳƴǘǊȅ ƛǎ ǳǎŜŘΦ IƻǿŜǾŜǊΣ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ 

program's emission reductions, a filter was used to only account for emissions, removals and reductions from the 

program. 

 

Old program area (Ha) 
ERPD 

Updated program area (ha) 
FRL Updated 

National 
accounting 

area 

9,985,930 9,468,895.160 
10,898,907.65 

 

To view the shapefile (PRE_Projectos_REDD_V1 PRE_Projectos_REDD_V1 ) of the program area, click the following 

link: 

 

https://drive.google.com/drive/folders/1SCHVKlyXr4rwux_PqEvUXG1GrNKqBCy4?usp=drive_link 

 

 

In addition to this, a review of the points that were inside the shapefile used by the program, which is 

άtw9ψtǊƻƧŜŎǘǎψw955ψ±нέ ǿŀǎ ŀƭǎƻ ƳŀŘŜΣ ŀƴŘ ƛǘ ǿŀǎ ƻōǎŜǊǾŜŘ ǘƘŀǘ мр Ǉƻƛƴǘǎ ǿŜǊŜ ƻǳǘǎƛŘŜ ǘƘŜ ǎƘŀǇŜŦƛƭŜΣ ǎƻ ƛǘ ǿŀǎ 

decided that it was better to exclude them from the GHG accounting in Guatemala. For this reason, the number of 

points went from 11,369 to 11,354. For the program's carbon accounting, the number of points used was 10,414, which 

can be found in the program's official area. 

 

 

Start Date of the Crediting Period 
 

The date of the credit period is from January 1, 2020 to December 31, 2024. 

 

According to the ERPAs, section 6.0.1, the start date of the program is January 1, 2020, and the first Reporting period 

is from 01/01/2020 to 12/31/2020156. 

 

The date complies with the following conditions: 

 

1. It is not earlier than the date the first ER Program Measure(s) (including any Subproject(s)) begins generating 

Ers, 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 the first reporting 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 or 

shadows in the period of interest, the images closest to the date of interest were searched and used.  

 

2. It is 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. 

 

 
156 fcpf_erpa_tranche_a_-_b_-_guatemala.pdf (forestcarbonpartnership.org) 

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
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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. It is demonstrated that the ER Program complies with requirements since the start date on safeguards, carbon 

accounting and double-counting 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 on, but 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 does not exist. 

 

 

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 other non-forest land. 

Degradation Yes All area of forest land classifications remaining as forest land and losing when 
occurs within the plots that remain as forest permanence and that go from 
primary forest to degraded forest, from primary forest to highly degraded 
forest and from degraded forest to highly degraded forest is quantified. 

Carbon stock increases Yes Area that belongs to other non-forest land and is converted to forest 
plantations and the restoration of degraded areas: The recovery of forest 
degradation occurring within the plots that remain as forest permanence 
from degraded forest to primary forest, from degraded forest to primary 
forest and from highly degraded forest to degraded forest is quantified. 
 

 

 

Description of carbon pools and greenhouse gases selected 
 

 

Carbon stocks  Selected? Justification/Explanation 

Above-ground biomass 
(AGB) 

Yes This is the most significant pool, which includes above-ground biomass 
carbon of trees greater than 10 cm in diameter, measured at 1.3 m (DBH). 
The data of this pool is modeled in the map of carbon strata at the national 
level, which was prepared from 2,306 plots of forest inventories, from 
different projects, which were systematized, refined, standardized and 
analyzed to obtain the value of biomass for each individual greater than 10 
cm DBH. General allometric equations were applied, differentiating 
broadleaf forests in Petén, coniferous forests, broadleaf forests and 
mangrove forests; in the latter, three species-specific equations were 
used. The factor of 0.47 was used to convert biomass into carbon and the 
result per hectare was standardized by dividing the result by the size of the 
plot. 

Below-ground biomass 
(BGB) 

Yes This pool is related to the previous one and biomass below the ground 
(roots) is included, using an equation for the Petén, coniferous and 
broadleaf forests, which represents a relationship based on the proportion 
of above-ground biomass. For the mangrove forest, three specific equations 
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 partial 
data, it is estimated that emissions represent 5.6% of total emissions from 
deforestation and degradation. 
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Soil organic carbon 
(SOC) 

No There are no data for all types of forest in the country and, using partial 
data, it is estimated that emissions represent 5.54% of total emissions 
from deforestation and degradation. 

 

 

GHG Selected? Justification/Explanation 

CO2 Yes Emissions and absorptions in tons of CO2eq for all the aforementioned 

activities are included. 

Other GHGs No For the 2006-2016 period, there are preliminary estimates based on 
tabular data of fires of emissions of CH4 and N2O 24,556.51  

tCO2eq/year from forest fires, which represents less than 1% of total 
emissions. 

 

 

8. Reference Level 
 

Reference Period 
 

The FREL is based on GHG emissions at the subnational level in the area of the emission reduction program, in the 

historical period from 01/01/2006 to 31/12/2016, accounting for CO2eq, for emissions in deforestation and degradation, 

and removals of CO2eq for the increase in carbon stocks. This period has 2016 as its end year in compliance with criterion 

11 of the methodological framework and covers 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 2000-2010, 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 2006 and changes that imply emissions are identified until the following year. 

 

The activity data information on coverage and dynamics is generated with a sampling based on a systematically 

distributed grid for the entire country in a multi-temporal analysis in the time period 2006-2016, from medium and 

high-resolution satellite 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 cover
157

 with 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 provide 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 10 cm. 
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The definition of the 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, for example 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 similar 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, and the 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 as: άforest 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 percentέ. This definition is only different in the 

minimum cover parameter, which is 10 percent, however, GuatemalaΩs FRA 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 consistent ( (GdG, 2022)158. 

 

The following table describes the different Indicators 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. 

Indicator 
Wall-to-wall 

maps 

Second Forest 

Inventory 
FRA-FAO 

National REDD+ 

Strategy 

 Definition of 

Forest in PRE-

FCPF; FREL-

UNFCC 

Minimum area (Ha) 0.5 0.54 0.5 0.5 0.5 

Minimum coverage (%) 30-40 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 

 

 
158 https://redd.unfccc.int/media/nivel_referencia_forestal_final.pdf 
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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, 2006). CO2eq 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 other land 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[Ґ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ ς όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἭἮzἐἏ ἋἎἬἭἯzἐἏ ἠἺἭἫzἐἋ ἠἸἴἩzἐἋ 

 

Where: 

 

RL = Reference Level 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from degradation 
ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), and degraded permanent forest lands that 
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 CO2 equivalent.  

 

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 removals. 

 

- File containing the emissions and removals estimates for each of the REDD+ activities can be found in the section Any 

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 section Any 

comment from 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 with specific 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 non-forest 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 

description of 

measurement/calculation 

methods and procedures 

applied:  

To generate activity data for deforestation, Collect Earth was used as a platform for the 

collection of land cover and land use information for years of interest. For the identification 

of these land covers and land uses, Guatemala uses the IPCC classification to establish the 

land use of the observed parcel, which uses a methodological protocol that hierarchizes 

up to three levels of land use in Guatemala, which can be consulted at the following link: 

https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFYfZG67e0R/edit?u

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 cover 

and land use that persisted during 2006 and the state of land cover that persisted during 

2016, which covers a period of 11.08. It is important to mention that the source of 

information for 2006 was the orthophotos of Guatemala, which began to collect 

information in December 2005.  

 

For the identification of deforestation, plots were identified in which, during the period 

2006-2016, they lost the totality of their forest cover or suffered a degradation process 

greater than 70% loss of the elements corresponding to the trees. Subsequently, the 

calculation was made in hectares. 

 

After interpreting the 11,354 sampling points at the national level and labeling the change, 

a filter was performed to identify those points that were deforestation points, which 

identified a total of 35 plots equivalent to 280,296.02 hectares during the monitoring 

period and for the reporting period the total was 24,950.93 hectares per year. An 

additional step was to count the total number of three elements in the plot and establish 

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 within the 

plot.  

 

After identifying the forest category in which the plot is located, the carbon content was 

counted in proportion to the number of tree elements found in the plot. For example, if a 

plot has 17 trees, these represent 68% of the total plot and are located according to the 

strata map, in Stratum I which has a total of 94 TonC/ha, this plot will have a total of 60.16 

TonC/ha. If the plot was deforested to agricultural land which has a total non-forest carbon 

of 4.7 Tonne C/ha, the carbon lost by this deforestation process is a total of 55.46 Tonne 

C/ha. 

 

This allows the deforestation of the plot to be quantified proportionally and not directly to 

the amount of carbon assigned by the carbon strata map. Subsequently, a grouping of the 

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
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main changes in deforestation was made to make the total sum of carbon dioxide 

equivalent emitted in the reporting period.  

 

The total number of interpreters who performed the analysis of the images were three 

specialists: Ulises Armas, Claudia Saput and Melany Ramírez. 

Value applied Total Hectares and Hectares per year for each of the changes due to deforestation for 

the reference level 

Category Category Ha Ha/Year 

Primary Forest Land I to Settlements          959.92               86.64  

Primary Forest Land I to Other Land          959.92               86.64  

Primary Forest Land I to Grasslands       3,839.67             346.54  

Primary Forest Land I to Annual Crops       1,919.84             173.27  

Primary Forest Land I to Agricultural Lands-Coffee                   -                        -    

Primary Forest Land I to Agricultural Land-Other       2,879.75             259.91  

Primary Forest Land I to Agricultural Oilland       1,919.84             173.27  

Primary Forest Land I to Agricultural Land-African Palm                   -                        -    

Primary Forest Lands I to agroforestry systems       2,879.75             259.91  

Primary Forest Lands II to Settlements                   -                        -    

Primary Forest Lands II to Other Lands          959.92               86.64  

Primary Forest Lands II to Grasslands     23,038.03         2,079.24  

Primary Forest Land II to Annual Crops       2,879.75             259.91  

Primary Forest Land II to Agricultural Lands-Coffee                   -                        -    

Primary Forest Land II to Agricultural Land-Other       1,919.84             173.27  

Primary Forest Land II to Agricultural Lands-Rubber       1,919.84             173.27  

Primary Forest Lands II to Agricultural Lands-African Palm       1,919.84             173.27  

Primary Forest Land II to agroforestry systems          959.92               86.64  

Primary Forest Land III a Settlements          959.92               86.64  

Primary Forest Land III to Other Land                   -                        -    

Primary Forest land III to Grasslands     57,595.07         5,198.11  

Primary Forest Land III to Crops-Annuals       4,799.59             433.18  

Primary Forest land III to agricultural land-coffee                   -                        -    

Primary Forest Land III to Agricultural Lands-Rubber                   -                        -    

Primary Forest Lands III to Agricultural Lands-African Palm                   -                        -    

Primary Forest Lands III 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 Lands-Coffee       1,919.84             173.27  

Primary Forest Land IV to Agricultural Land-Other          959.92               86.64  

Primary Forest Land IV to Agricultural Lands-Rubber          959.92               86.64  

Primary Forest Lands IV to Agricultural Lands-African Palm       4,799.59             433.18  

Primary Forest Lands IV to agroforestry systems       3,839.67             346.54  

Degraded Forest Land I to Settlements                   -                        -    
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Degraded Forest Land I to Other Land                   -                        -    

Degraded Forest Land I to Grasslands       1,919.84             173.27  

Degraded Forest Land I to Annual Crops                   -                        -    

Degraded Forest Land I to Agricultural Lands-Coffee                   -                        -    

Degraded Forest Land I to Agricultural Land-Other          959.92               86.64  

Degraded Forest Land I to Agricultural Oilland                   -                        -    

Degraded Forest Land I to Agricultural Land-African Palm                   -                        -    

Degraded Forest Lands I to agroforestry systems          959.92               86.64  

Degraded Forest Lands II to Settlements                   -                        -    

Degraded Forest Lands II to Other Lands                   -                        -    

Degraded Forest Lands II to Grasslands       6,719.43             606.45  

Degraded Forest Land II to Annual Crops       3,839.67             346.54  

Degraded Forest Land II to Agricultural Lands-Coffee                   -                        -    

Degraded Forest Land II to Agricultural Land-Other                   -                        -    

Degraded Forest Land II to Agricultural Lands-Rubber                   -                        -    

Degraded Forest Lands II to Agricultural Lands-African Palm                   -                        -    

Degraded Forest Land II to agroforestry systems       1,919.84             173.27  

Degraded Forest Land III a Settlements                   -                        -    

Degraded Forest Land III to Other Land                   -                        -    

Degraded Forest land III to Grasslands     19,198.36         1,732.70  

Degraded Forest Land III to Crops-Annuals       2,879.75             259.91  

Degraded Forest land III to agricultural land-coffee                   -                        -    

Degraded Forest Land III to Agricultural Lands-Rubber                   -                        -    

Degraded Forest Lands III to Agricultural Lands-African Palm                   -                        -    

Degraded Forest Lands III 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 Lands-Coffee                   -                        -    

Degraded Forest Land IV to Agricultural Land-Other                   -                        -    

Degraded Forest Land IV to Agricultural Lands-Rubber                   -                        -    

Degraded Forest Lands IV to Agricultural Lands-African Palm       2,879.75             259.91  

Degraded Forest Lands IV to agroforestry systems                   -                        -    

Very degraded Forest Land I to Settlements                   -                        -    

Very degraded Forest Land I to Other Land                   -                        -    

Very degraded Forest Land I to Grasslands                   -                        -    

Very degraded Forest Land I to Annual Crops          959.92               86.64  

Very degraded Forest Land I to Agricultural Lands-Coffee          959.92               86.64  

Very degraded Forest Land I to Agricultural Land-Other                   -                        -    

Very degraded Forest Land I to Agricultural Oilland                   -                        -    

Very degraded Forest Land I to Agricultural Land-African Palm                   -                        -    

Very degraded Forest Lands I to agroforestry systems                   -                        -    

Very degraded Forest Lands II to Settlements                   -                        -    

Very degraded Forest Lands II to Other Lands                   -                        -    
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Very degraded Forest Lands II to Wetlands and Water Bodies                   -                        -    

Very degraded Forest Lands II to Grasslands          959.92               86.64  

Very degraded Forest Land II to Annual Crops          959.92               86.64  

Very degraded Forest Land II to Agricultural Lands-Coffee                   -                        -    

Very degraded Forest Land II to Agricultural Land-Other                   -                        -    

Very degraded Forest Land II to Agricultural Lands-Rubber                   -                        -    

Very degraded Forest Lands II to Agricultural Lands-African Palm                   -                        -    

Very degraded Forest Land II to agroforestry systems                   -                        -    

Very degraded Forest Land III a Settlements          959.92               86.64  

Very degraded Forest Land III to Other Land                   -                        -    

Very degraded Forest Lands II to Wetlands and Water Bodies          959.92               86.64  

Very degraded Forest land III to Grasslands                   -                        -    

Very degraded Forest Land III to Crops-Annuals                   -                        -    

Very degraded Forest land III to agricultural land-coffee                   -                        -    

Very degraded Forest land III to agricultural land-other                   -                        -    

Very degraded Forest Land III to Agricultural Lands-Rubber                   -                        -    

Very degraded Forest Lands III to Agricultural Lands-African Palm                   -                        -    

Very degraded Forest Lands III 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 Lands-Coffee                   -                        -    

Very degraded Forest Land IV to Agricultural Land-Other          959.92               86.64  

Very degraded Forest Land IV to Agricultural Lands-Rubber                   -                        -    

Very degraded Forest Lands IV to Agricultural Lands-African Palm          959.92               86.64  

Very degraded Forest Lands IV to agroforestry systems                   -                        -    

  Planting to pastures II          959.92               86.64  

  Planting to pastures III       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 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/u/1/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC 

Lƴ ǘƘŜ ά¢ŀōƭŜǎ-Report-bwέ ǘŀōΦ 

 

QA/QC procedures 

applied: 

A review of the non-logical changes was made and the information corresponding to the 

land cover that did not match was updated.  

https://drive.google.com/drive/u/1/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC
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For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90 % confidence interval and an expected 5% error.   

Uncertainty associated 

with this parameter: 

 

The uncertainty values of the activity data for deforestation 

DEF-NR-HA- 

Median 330,932 

Upper bound 90% CI (Percentile 0.95) 
378,451 

Lower bound 90% CI (Percentile 0.05) 
283,050 

Half Width Confidence Interval at 90% (B ς C / 2) 
47,700 

Relative margin (D / A) 14% 

 

 

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

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έΥ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

Link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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 

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
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Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied:  

To generate the information to quantify forest degradation, Collect Earth was used as a 

platform for the collection of information for land cover and land use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

 

https://docs.google.com/document/d/11ZWGtbORra3bPPAeAogHDgFYfZG67e0R/edit?u

sp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true 

 

To quantify forest degradation it is essential to first identify the plot as a forest 

permanence, because this phenomenon occurs within the plots that are considered as 

forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020. To assign this amount of carbon, it is necessary to identify the 

number of tree elements in the plot, as this will establish the 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 within 

a degraded forest, these 17 trees represent 68% of the plot that is in stratum I of the 

carbon map that has 94TonC/ha, and that in the plot there would be a total of 60.16 

TonC/ha. In a second moment this plot changes from 17 tree elements to 12 tree elements, 

the plot changes category to a very degraded forest, which represents 48% of the plot 

coverage and with a carbon content of 45.12 TonC/ha, which applying the difference 

between moment 1 and moment 2 gives a total of 15 TonC/ha which were lost by a 

degradation process.  

 

For the reference level, a total of 353,249.78 ha was identified while the annualized data 

results in a total of 31,881.75 ha/year. These areas are equivalent to a total of 368 plots 

that were identified as a forest permanence and suffered a forest degradation process. 

 

Value applied  

Table 17. Total Hectares and Average hectares per year that have been degraded within the 

2006-2016 period 

Category Ha Ha/Year 

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
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Forest Land I Primary A Degraded      24,957.86          2,252.51  

Forest Land I Primary To Highly Degraded      10,559.10             952.99  

Forest Land I Degraded to Very Degraded         5,759.51             519.81  

Forest Land II Primary A Degraded      60,474.83          5,458.02  

Forest Land II Primary To Very Degraded      22,078.11          1,992.61  

Forest Land II Degraded to Very Degraded         8,639.26             779.72  

Forest Land III Primary A Degraded      41,276.47          3,725.31  

Forest Land III Primary To Very Degraded      14,398.77          1,299.53  

Forest Land III 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 file 

Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_:  

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Lƴ ǘƘŜ ά¢ŀōƭŜǎ-Report-bwέ ǘŀōΦ 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 5% error.   

Uncertainty associated 

with this parameter: 

 

 

Table 18. Uncertainties of degradation in the monitoring period 

DEG-NR-HA- 

Median 357,768 

Upper bound 90% CI (Percentile 0.95) 
415,631 

Lower bound 90% CI (Percentile 0.05) 
300,014 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

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/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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Any comment: To access the documents and calculations related to this activity, consult the following link: 

For more information, see the file 

  

ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20myo2025_actualizado_έ 

 !ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψ05_vgέ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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 

description of 

measurement/calculation 

methods and procedures 

applied:  

To generate the information to quantify the recovery of forest degradation, Collect Earth 

was used as a platform for the collection of information for land cover and land use for the 

years of interest, which allows identifying the permanence and changes that occurred in 

these years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

To quantify the recovery of forest degradation it is essential to first identify the plot as a 

forest permanence, because this phenomenon occurs within the plots that are considered 

as forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020.  

To assign this amount of carbon it is necessary to identify the amount of tree elements the 

plot has, since this will establish the amount of carbon before the process of forest 

degradation recovery and the amount of carbon after the recovery of forest degradation.  

 

For example, a plot has 12 tree elements in a first moment, it is established that it is within 

a very degraded forest, these 12 trees represent 48% of the plot that is in stratum I of the 

carbon map that has 94 TonC/ha, and that in the plot there would be a total of 45.12 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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TonC/ha. In a second moment this plot changes from 12 tree elements to 19 tree elements, 

the plot changes its category to a degraded forest, which represents 68% of the plot's cover 

and with a carbon content of 60.16 TonC/ha, which applying the difference between 

moment 1 and moment 2 gives a carbon recovery of -15 TonC/ha. 

 

For the reference level, a total of 284 plots were identified and designated as recovery of 

forest degradation since the very degraded forest became a degraded forest, from very 

degraded forest to primary forest and from degraded forest to primary forest. In terms of 

hectares, a total of  272,616.68 ha were identified throughout the reference level and  

24,604.39 ha/year.  

 

 

Value applied Table 19. Hectares per year of forest increments through forest restoration. 

Category   Ha   Ha/Year  

 Forest Land I Highly Degraded to Degraded          3,839.67             346.54  

 Forest Land I Highly Degraded to Primary          4,799.59             433.18  

 Forest Land I Degraded to Primary       29,757.45          2,685.69  

 Forest Land II Highly Degraded to Degraded       14,398.77          1,299.53  

 Forest Land II Highly Degraded to Primary          6,719.43             606.45  

 Forest Land II Degraded to Primary       46,076.06          4,158.49  

 Forest Land III Highly Degraded to Degraded          9,599.18             866.35  

 Forest Land II Highly Degraded to Primary       10,559.10             952.99  

 Forest Land III 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 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψлнƳŀyo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Lƴ ǘƘŜ ά¢ŀōƭŜǎ-Report-bwέ ǘŀōΦ 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error. 

Uncertainty associated 

with this parameter: 

Table 20. Restoration uncertainties of degraded areas 

RDEG-NR-HA- 

Median 278,343 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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Upper bound 90% CI (Percentile 0.95) 
328,317 

Lower bound 90% CI (Percentile 0.05) 
226,770 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=driv

e_link 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψлнmayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψлрψǾƎέ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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 

description of 

measurement/calculation 

methods and procedures 

applied:  

Regarding the information on forest plantations for the reference level, a total of 33 points 

corresponding to this activity were identified, of which 20 points correspond to coniferous 

plantations and 13 points correspond to broadleaf plantations. The total hectare per year 

for the reference level was  23,606 hectares. But when it comes to using the legacy 

approach proposed by the World Bank, the total number of plantations is  31,677.29 

hectares and  2,858.96 hectares per year.  

 

 

Value applied Table 21. Hectares per year of carbon increases through forest plantations.  

Category   Ha   Ha/Year  

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
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 Plantations I 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 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έΥ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Lƴ ǘƘŜ ά¢ŀōƭŜǎ-Report-bwέ ǘŀōΦ 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error.   

Uncertainty associated 

with this parameter: 

Table 22. Forest plantation uncertainties 

PLANT-NR-HA- 

Median 32,259 

Upper bound 90% CI (Percentile 0.95) 
49,572 

Lower bound 90% CI (Percentile 0.05) 
16,055 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

 !ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Tab: Cuadros_Informe_NR 

 

 

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/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
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Emission factors 

 

Parameter: Forest carbon content (Cfor) 

Description: Forest carbon content of four carbon strata before conversion to non-forest land 

Used in equations: 8,9,10,11 and 18,19,20,21. 

Data unit: Ton of carbon per hectare 

Source of data or 

description of the method 

for developing the data 

including the spatial level 

of the data (local, 

regional, national, 

international):  

The information generated in the carbon strata map of Guatemala was used to establish 

biomass above and below ground for forest information.  

 

To obtain the carbon content, a study was carried out in which a total of 2,364 forest plots 

were analyzed, which was prepared by the National Council of Protected Areas with the 

support of GIMBUT.  For more details and explanation of how the value was obtained for 

the four strata of forest carbon in Guatemala you can consult the report that was made, 

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 constructed, 

the documents, databases and spatial data have been placed in the section of any 

comments. The criteria for data cleaning started with individual trees, identifying atypical 

data with respect to DBH, height was applied only where trees with inconsistent heights 

were identified; however, in the other sources of information it was only used as a 

reference. Plot debugging consisted of missing coordinate information and inconsistent 

locations". 

The most significant pool includes above-ground biomass carbon from trees greater than 

10 cm in diameter (Trees greater than 10 cm DBH159 are included, because for Guatemala 

it is the definition of a tree). measured at 1.3 m (DBH).  Lianas and palms were not 

considered as part of the aboveground or belowground biomass as part of the emission 

factors, since there is no information available.  

 

The data of this pool is modeled in the carbon strata map at the national level, which was 

prepared from 2,306 plots of forest inventories, from different projects, which were 

systematized, refined, standardized, and analyzed to obtain the value of biomass for each 

individual greater than 10 cm DBH160.  

 

General allometric equations were applied, differentiating between broadleaf forests in 

Petén, coniferous forests, broadleaf forests and mangrove forests. In the latter, three 

species-specific equations were used. The factor 0.47 was used to convert biomass to 

carbon and the result per hectare was standardized by dividing the result by the plot size. 

 
159 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 cm. Bamboos and palms are excluded. 

 

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
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The second pool, which is related to the previous one, includes below-ground biomass 

(roots). To estimate below-ground biomass, an above-ground biomass ratio equation was 

used for all plots (Mokany, Raison & Prokushkin 2006)161, except for the Mangrove Forest 

plots, where an equation was used (Komiyama et al. 2008)162. 

 

The following (see Error! Reference source not found.) shows the equations used to 

calculate the biomass above and below ground for the Petén, conifers, broadleaves and 

three mangrove species forests, which take into consideration the relationship in function 

of the proportion of aerial biomass for the below-ground biomass. It is important to 

mention that all the allometric equations are implemented at the tree level, not at the 

level of an entire plot.  

 

Additionally, in the "Methodological report for the elaboration of the carbon strata map" 

in chapter 4.3 and 4.4 Allometric equations for broadleaved and coniferous forests, it is 

explained how the allometric equations were applied, depending on the location of 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) and is 

applied for all trees in Peten. For the rest of the country, two equations are used that are 

assigned by vegetation type (coniferous and broadleaf), and three species-specific 

equations for mangrove trees (Rhizophora mangle L., Laguncularia racemosa (L.) Gaertn.f., 

Avicennia germinans (L.)L.). 

 

The equations that appear in table 5 for coniferous and deciduous forests were generated 

for these specific forest types. They were not made for tree species. 

 

Table 23. Allometric equations used. 

Mangrove species Equation Source r2 N Dmax 

Rhizophora mangle L. 0.178*DBH^2.47 Imbert and 
Rollet (1989)a 

0.98 17 Unknown 

Laguncularia 
racemosa (L.) Gaertn.f. 

0.1023*DBH^2.50 Fromard et al. 
(1998) 

0.97 70 10 

Avicennia 
germinans (L.) L. 

0.14*DBH^2.4 Fromard et al. 
(1998) 

0.97 25-45 42.4 

Conocarpus erectus L.163 0.1023*DBH^2.50 Fromard et al. 
(1998) 

   

Types of vegetation by region Equation Source r2 N Dmax 

 
161 https://drive.google.com/file/d/1kM2ZLN0ftJHTO4due1jyJx1s4_DuATA4/view?usp=drive_link  
162 https://drive.google.com/file/d/15PmlsvBZefff7-2b_GBZhMvry4y7sp2u/view?usp=drive_link  
163 This equation is the same as the one used for the Mangrove species "Laguncularia racemosa (L.)". 

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
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Broadleaf vegetation of 
northern Peten 

10^ (- 
4.09992+(2.57782*L 
OG10(DBH))) *1000 

Arreaga, 2002 95 139 130 

Broadleaf vegetation 0.13647*DBH^2.38351 UVG,2018 0.939 100 79.9 

Coniferous vegetation 0.15991 *  
DBH^2.32764 

UVG,2018 0.966 80 82 

 

With the biomass data for each individual, the conversion of tons of biomass to carbon is 

made, multiplying by the fraction of 0.47 and the value for one hectare is extrapolated, 

according to the size of each plot. The values are added for each of the plots, and 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, as an 

indirect measure of primary productivity, based on the ombrothermal indices generated 

for Guatemala, which were constructed with data obtained from the World Clim digital 

page, using the monthly precipitation and temperature averages. This climatic 

classification has been widely used in Guatemala as a basis for regional planning and for 

the integration of other variables of interest to forest services or biological conservation 

(CONAP, 2015). 

 

The plots with their carbon content were in 6 ombric horizons, and data (the carbon 

content data of the analyzed plots) distribution tests were carried out for each of them, 

finding that none presented normality in the data distributions. Therefore, to carry out the 

stratification according to the ombric horizons, a comparison test of k samples (Kruskal-

Wallis) was carried out, where statistically differentiated groups were detected as shown 

below (See Error! Reference source not found.). 

 

Table 24. 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 sub-humid 172                 203,702                         1,184    B C 

8b. Hyper-humid superior 43                    49,207                         1,144    B C 

6a. Lower sub-humid 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 the 

national level according to the amount of carbon and the zones of ombric horizons (See 

Error! Reference source not found.). The groups that are observed in table 8, indicate 

those ombric indices that are statistically related to each other. That is why the result is 

four groups. 
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Table 25. Groups in which climatic regimes are classified. 

Ombric Horizon Groups 
Final 

stratum 

8a. Hyperhumid Lower A     I 

7b. Wet top   B   II 

6b. Upper sub-humid   B C III 

8b. Hyper-humid superior   B C III 

6a. Lower sub-humid   B C III 

7a. Wet Bottom     C IV 

 

 

With these data, the values were assigned to those areas whose ombric horizon did not 

have enough plots to be represented (e.g., Dry type), leaving the final stratification as 

detailed in Error! Reference source not found., with which the national coverage is 

achieved. 

 

Table 26. Strata assigned to horizons with insufficient values. 

 

Stratum Tipos_ombricos Horizontes_ombricos 

I 8. Hyper-humid 8a. Hyperhumid Lower 

II 7. Wet 7b. Wet top 

III 6. Sub-humid 6a. Lower sub-humid 

  6b. Upper sub-humid 

 8. Hyper-humid 8b. Hyper-humid superior 

IV 7. Wet 7a. Wet Bottom 

 

 

To have more consistent data in the estimation of tons of carbon per hectare and per 

stratum, descriptive statistics were made for each group and the resulting carbon 

content ranges were compared. Due to the great variability of the data according to the 

size of the plots and sampling designs, calculations of carbon density were made with 

the median and the weighted mean was also calculated for the four strata according to 

the proposal of Thomas and Rennie, 1987, who define that variance is a good estimator 

of the mean. Due to the variability of sampling designs for different purposes, data 

distribution (non-normal) and plot sizes, the probability density function (PDF) of the 

data by plot size and by stratum through goodness-of-fit tests was identified (Gómez 

Xutuc, 2017). Once the PDFs have been identified, it performs simulations of the carbon 

content per hectare, (Figure 6).  

 

Thus, 10,000 simulations were run, truncating distributions according to the minimum 

and maximum of each data (tC/ha) by plot size and by stratum, respectively. The median 

was used for the analysis, since these are data that do not present a normal distribution. 
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Figure 6. Estimated values for the carbon map. 

 

 

 

 

 

 

 

 

 

 

 

 

Value applied: The final values of forest biomass above and below ground were as follows. 

 

Table 27. Carbon values obtained for each stratum. 

 

Strata Median 
Standard 
deviation 

Uncertainty 
(%) 

I 107.64              30.393  28% 

II 105.74              51.583  49% 

III 87.09              15.781  18% 

IV 83.63              41.303  49% 
 

QA/QC procedures 

applied 

Review and evaluation of atypical data for its depuration. Due to the variability in the 

sources of information, different procedures were carried out in the debugging of the 

information. For most of the plots, the previously described process was applied (see 

figure 2), with the exception of the inventory base, for which the following steps were 

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 well 

outside the range would bias the results. Additionally, plots with inadequate 

georeferencing were removed from the analysis.  

 

Additional analysis was done to check the accuracy of the map against the plots of the 

project inventories. Since the country also submitted a reference level to the United 

Nations Convention on Climate Change, we proceeded to review whether the 

correspondence of the map's carbon layers was in line with reality. Therefore, INAB 

proceeded to perform an analysis to evaluate the quality of the carbon layers map, which 

can be found in the folder in this link: 

https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view  

 

Within the process of creating the emission factors, especially the forest carbon content, 

it is not clear the quality control process that was used at the time of the sample design of 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view
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each of the plots in which the information was collected. This is the reason for the NO mark 

in QA/QC. This lack of information is mostly due to the fact that data was only collected 

from several sources. 

 

Slope correction is a practice that is performed when taking data from forest plots, 

however, it is not certain if all the plots used in the carbon strata map of Guatemala have 

applied this good practice, which may represent a systematic error. This error is not 

propagated because there is a risk that this adjustment was not actually implemented. 

Uncertainty associated 

with this parameter: 

 

Table 28. Uncertainty of the carbon strata after applying the Monte Carlo method. 

 

 

 

 

 

Strata Median 
Standard 
deviation 

Uncertainty 
(%) 

I 107.64              30.393  28% 

II 105.74              51.583  49% 

III 87.09              15.781  18% 

IV 83.63              41.303  49% 

 

The values found in Error! Reference source not found. are the result of the modeling for 

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 plots, 

however, it is not certain if all the plots used in the carbon strata map of Guatemala have 

applied this good practice, which may represent a systematic error. This error is not 

propagated because there is a risk that this adjustment was not actually implemented. 

 

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

 

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/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=shari

ng 

Shapefile: 

https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=shari

ng 

 

 

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
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For the National Forest inventory: 

https://www.sifgua.org.gt/SIFGUAData/PaginasEstadisticas/Recursos-
forestales/inventario-forestal.aspx and for the rest of the plots, they are based on the 
permanent sampling plots and inventory plots: https://mangomap.com/desarrollo-
forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-
?preview=true#.  

It is important to mention that for the elaboration of the carbon strata map there was no 
consolidation methodology that fulfilled this objective, however, the task of compiling 
information from plots from natural forests was carried out, which is why there is 
information of different sampling sizes. 

 

 

 

Parameter: Non forest carbon content (Nofor) 

Description: Non-forest carbon content after conversion of forest land to non-forest land 

Used in the equations: 8,18 

Data unit: Tons of carbon/ha 

Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied: 

In order to have an estimation of the emissions that is closer to reality and to assign a 

biomass existence value after deforestation, depending on the type of activity that is 

carried out, in addition to the data obtained for the country for agroforestry systems, the 

general default values were used for land converted to cropland during the year following 

conversion, from the 2006 IPCC Guidelines for Wet Tropical Annual and Perennial Crops 

and their associated error range found in IPCC Table 5.9 ( 2006). The values for these other 

non-forest use categories were used as described below (See  

Table 29): 

 

Table 29. Carbon in biomass after conversion due to deforestation. 

Other land uses Ton 
Carbon/ha/ye

ar 

Range of error 
and/or 

uncertaint
y 

Source 

Croplands (all 
classes not 
specified) 

4.7 ±75% IPCC 2019 
(Volume 4, Table 

5.9, chapter 5 
Croplands, annual 

croplands) 

Croplands-Coffee 
(intensive) 

2.65 1.35% Alvarado J, López 
D, Medina B. 

Estimated 
quantification of 
carbon dioxide 

fixed by the 
coffee 

agroecosystem in 
Guatemala. 

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
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PROMECAFE 
Newsletter. 1999; 

7-14 

Croplands-African 
Palm 

3.47164 ±75% IPCC 2019 
(Volume 4, Table 

5.3, chapter 5 
Croplands, annual 

croplands) 
Above-ground 
biomass only165 

Croplands-
Rubber 

4.30166 ±75% IPCC 2019 
(Volume 4, Table  

5.3Table 5.3, 
chapter 5 

Croplands, annual 
croplands) Above-
ground biomass 

only167 

Other land uses Ton Carbon/ha/ Range of error 
and/or uncertainty 

Source 

Agroforestry 
systems (shaded 

coffee) 

20.1 1.34% Alvarado J, López 
D, Medina B. 

Estimated 
quantification of 
carbon dioxide 

fixed by the 
coffee 

agroecosystem in 
Guatemala. 
PROMECAFE 

Newsletter. 1999; 
7-14 

Grasslands 6.73 ±75% IPCC 2006 (Table 
6.4, chapter 6 
Grasslands) 

Settlements 0.00 N/A IPCC 2006 

Wetlands 0.00 N/A IPCC 2006 

Other lands 0.00 N/A IPCC 2006 

    

 

Note: Since there are national values, it is suggested to leave this table to have all the non-

forest carbon content values so that it is easier to replicate the Reference Levels and the 

Reporting period results in the process of rebuilding the estimation of reductions. 

Value applied:  

 
164 modified by applying the Mokany equation 
165 The default assumption is that there is no change in below-ground biomass of perennial trees in agricultural 

systems 
166 modified by applying the Mokany equation 
167 The default assumption is that there is no change in below-ground biomass of perennial trees in agricultural systems 
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Other land uses Ton 
Carbon/ha/ye
ar 

Range of error 
and/or 

uncertaint
y 

Source 

Croplands (all 
classes not 
specified)  

4.7 ±75% IPCC 2019 
(Volume 4, Table 
5.9, chapter 5 
Croplands, annual 
croplands) 

Croplands-Coffee 
(intensive) 

2.65 1.35% Alvarado J, López 
D, Medina B. 
Estimated 
quantification of 
carbon dioxide 
fixed by the 
coffee 
agroecosystem in 
Guatemala. 
PROMECAFE 
Newsletter. 1999; 
7-14 

Croplands-African 
Palm 

3.47168 ±75% IPCC 2019 
(Volume 4, Table 
5.3, chapter 5 
Croplands, annual 
croplands)  
Above-ground 
biomass only169 

Croplands-
Rubber 

4.30170 ±75% IPCC 2019 
(Volume 4, Table  
5.3Table 5.3, 
chapter 5 
Croplands, annual 
croplands) Above-
ground biomass 
only171  

Other land uses Ton Carbon/ha/ Range of error 
and/or uncertainty 

Source 

Agroforestry 
systems (shaded 
coffee) 

20.1 1.34% Alvarado J, López D, 
Medina B. 
Estimated 
quantification of 
carbon dioxide 
fixed by the 
coffee 
agroecosystem in 
Guatemala. 
PROMECAFE 
Newsletter. 1999; 
7-14 

Grasslands 6.73 ±75% IPCC 2006 (Table 
6.4, chapter 6 
Grasslands) 

Settlements 0.00 N/A IPCC 2006 

Wetlands 0.00 N/A IPCC 2006 

Other lands 0.00 N/A IPCC 2006 

    

 
168 modified by applying the Mokany equation 
169 The default assumption is that there is no change in below-ground biomass of perennial trees in agricultural 

systems 
170 modified by applying the Mokany equation 
171 The default assumption is that there is no change in below-ground 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 the non-

forest carbon content values so that it is easier to replicate the Reference Levels and the 

Reporting period results in the process of rebuilding the estimation of reductions. 

QA/QC procedures 

applied: 

Does not apply because they are default values taken from the IPCC Guidelines. 

Uncertainty associated 

with this parameter: 

 

Table 30. Uncertainty of carbon content in non-forest land 

Classification Agriculture Coffee Palm Rubber Agroforestry Grasslands 

Median 4.67 2.65 2.40 3.00 23.64 6.72 

Mean 4.70 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 3.51 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 following link: 

 

Chapter Croplands for Croplands: 

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-

nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf 

 

Chapter Grasslands  

https://www.ipcc-

nggip.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_iUJOffJJTfVBTjF2iWihs3tq/view?usp=drive_link 

 

https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?

usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true 

 

 

 

Parameter: Emissions from degradation (Cfor-Cdeg) 

Description: Forest degradation occurring within the plots remaining as forest permanence and moving 

from primary forest to degraded forest, from primary forest to highly degraded forest, and 

from degraded forest to highly degraded forest is quantified. 

Used in equations: 9,19 

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
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Data unit: Tons of carbon/ha 

Source of data or 

description of the method 

for developing the data, 

including the spatial level 

of the data (local, 

regional, national or 

international):  

To generate the information to quantify forest degradation, Collect Earth was used as a 

platform for the collection of information for land cover and land use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1tEoT1GJPzitSpmoW3nLxhi5entlqBUAo?usp=driv

e_linkTo quantify forest degradation it is essential to first identify the plot as a forest 

permanence, because this phenomenon occurs within the plots that are considered as 

forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020. To assign this amount of carbon, it is necessary to identify the 

number of tree elements in the plot, as this will establish the 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 within 

a degraded forest, these 17 trees represent 68% of the plot that is in stratum I of the 

carbon map that has 94TonC/ha, and that in the plot there would be a total of 60.16 

TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elements, 

the plot changes its category to a very degraded forest, which represents 48% of the plot's 

cover and with a carbon content of 45.12 TonC/Ha, which applying the difference between 

moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degradation 

process.  

 

For thereporting period a total of 370 plots were identified and designated as degraded 

because the primary forest became degraded or very degraded forest, or a degraded forest 

became very degraded forest. These 370 plots equaled a total of 185, 508.91 ha for the 

monitoring period while for the reporting period the total was 46,377.23  ha/year.  

 

Value applied: Carbon above and below ground 

Table 31. Criteria used to classify degraded plots. 

% Category Carbon tC/ha 
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Element

s 

Coverag

e 

Stratum 

1 

Stratum 

II 

Stratum 

III 

Stratum 

IV  

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 88 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 Degraded 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 52.9 38.6 45.1 41.9 

13 52 Very 

Degraded 
49.1 35.9 41.8 38.9 

12 48 45.3 33.1 38.6 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 content and 

emission factors used for deforestation. 

 

The assumption was when Forest degradation occurring within the plots remaining as 

forest permanence and moving from primary forest to degraded forest, from primary 

forest to highly degraded forest, and from degraded forest to highly degraded forest is 

quantified. 

Uncertainty associated 

with this parameter: 

 

Table 32. Standard deviation values to be used for modeling degradation values 

Carbon Layer Category Median Standard deviation 

Stratum I 

Primary 107.64 6.26 

Degraded 73.19 7.04 

Very degraded 47.36 5.16 

Stratum II 

Primary 105.74 6.33 

Degraded 71.90 6.45 

Very degraded 50.76 5.84 

Stratum III 

Primary 87.10 3.51 

Degraded 59.22 6.03 

Very degraded 41.81 5.78 

Stratum IV 

Primary 83.63 4.82 

Degraded 56.87 5.78 

Very degraded 40.14 4.91 
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These are the values corresponding to the forest carbon content that arise the  Montecarlo 

Model. 

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

 

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/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=shari

ng 

Shapefile: 

https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=shari

ng 

 

 

 

Parameter: Removals from forest degradation recovery (Cdeg-Cfor) 

Description: The recovery of forest degradation occurring within the plots that remain as forest 

permanence from degraded forest to primary forest, from very degraded forest to primary 

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 

description of the method 

for developing the data, 

including the spatial level 

of the data (local, 

regional, national or 

international):  

To generate the information to quantify the recovery of forest degradation, Collect Earth 

was used as a platform for the collection of information for land cover and land use for the 

years of interest, which allows identifying the permanence and changes that occurred in 

these years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

 

To quantify the recovery of forest degradation it is essential to first identify the plot as a 

forest permanence, because this phenomenon occurs within the plots that are considered 

as forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

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
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then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020.  

 

To assign this amount of carbon it is necessary to identify the amount of tree elements the 

plot has, since this will establish the amount of carbon before the process of forest 

degradation recovery and the amount of carbon after the recovery of forest degradation.  

 

For example, a plot has 12 tree elements in a first moment, it is established that it is within 

a very degraded forest, these 12 trees represent 48% of the plot that is in stratum I of the 

carbon map that has 94 TonC/ha, and that in the plot there would be a total of 45.12 

TonC/ha. In a second moment this plot changes from 12 tree elements to 19 tree elements, 

the plot changes its category to a degraded forest, which represents 68% of the plot's cover 

and with a carbon content of 60.16 TonC/ha, which applying the difference between 

moment 1 and moment 2 gives a carbon recovery of -15 TonC/ha. 

 

For the monitoring period, a total of 412 plots were identified and designated as recovery 

of forest degradation since the very degraded forest became a degraded forest (102 plots) 

and from a degraded forest to a primary forest (249 plots). These 412 plots equaled a total 

of 334,555.06 ha for the monitoring period while for the reporting period the total was 

83,638.77 ha/year.  

 

Value applied: Carbon above and below ground 

Table 33. Criteria is used to classify degraded plots. 

Elements 
% 

Coverage 
Category 

Carbon tC/ha 

Stratum I Stratum  

II 

Stratum  

III 

Stratum  

IV 

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 88 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 Degraded 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 52.9 38.6 45.1 41.9 

13 52 Very 

Degraded 
49.1 35.9 41.8 38.9 

12 48 45.3 33.1 38.6 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 
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8 32 30.2 22.1 25.7 23.9 
 

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 within the 

plots that remain as forest permanence from degraded forest to primary forest, from 

degraded forest to primary forest and from very highly degraded forest to degraded forest 

is quantified. 

Uncertainty associated 

with this parameter: 

 

Table 34. 
Standard 
deviation values 
to be used to 
model forest 
degradation 
recovery 
valuesCarbon 
Layer 

Category Median Standard deviation 

Stratum I 

Primary 107.64 6.26 

Degraded 73.19 7.04 

Very degraded 47.36 5.16 

Stratum II 

Primary 105.74 6.33 

Degraded 71.90 6.45 

Very degraded 50.76 5.84 

Stratum III 

Primary 87.10 3.51 

Degraded 59.22 6.03 

Very degraded 41.81 5.78 

Stratum IV 

Primary 83.63 4.82 

Degraded 56.87 5.78 

Very degraded 40.14 4.91 

 

These are the values corresponding to the forest carbon content that arise from the 

Montecarlo Model. 

 

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

 

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/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view?usp=shari

ng 

Shapefile: 

https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view?usp=shari

ng 

 

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
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Parameter: Removals due to increased carbon through forest plantations (AAI) 

Description: Carbon content that is recovered through the implementation of coniferous and broadleaf 

plantations. 

Data unit: Tons of carbon per hectare 

Source of data or 

description of the method 

for developing the data, 

including the spatial level 

of the data (local, 

regional, national or 

international):  

To estimate this data, data from growth curves taken from 28 species of trees in forest 

plantations in Guatemala were used (INAB 2014). These results come from the 

ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎŀƳǇƭƛƴƎ ǳƴƛǘǎ ŎŀƭƭŜŘ άtŜǊƳŀƴŜƴǘ CƻǊŜǎǘ aŜŀǎǳǊŜƳŜƴǘ tƭƻǘǎ όPPMF, for 

its acronym in SpanishύΣέ ǿƘƛŎƘ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ фл ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ нн 

departments of Guatemala, and their location is due to the behavior of the geographical 

distribution of the forest plantations established mainly with the PINFOR Forestry 

Incentive Program of the National Forest Institute (INAB) since 1998. 

 

The Average Annual Growth Increments (AAGIs) were obtained by dividing the forest 

species by type of forest (broadleaf and coniferous), identifying which type of forest each 

forest species belongs to. Robust estimates of AAGIs for broadleaf and coniferous forests 

were generated from the Permanent Forest Measurement Plots (PPMF) database. The 

best fitted functions to probability density data (PDD) are normal for broadleaf forests 

and gamma for coniferous forests. Monte Carlo simulations were performed on these 

distributions to make more precise estimates and the final values of the AAGIs were 

calculated. Table 35 show the AAGIs for each plantation type in Guatemala. 

 

Table 35. AAGI for each type of forest plantation. 

Capture factor Median 
(m3 ha-1 year-1) 

AAGI in broadleaf forest 3.43 

AAGI in coniferous forest 7.88 

 

¢ƘŜ ŘƻŎǳƳŜƴǘ ŎŀƭƭŜŘ ά²ƻƻŘ 5ŜƴǎƛǘƛŜǎ ƻŦ ¢ǊƻǇƛŎŀƭ ¢ǊŜŜ {ǇŜŎƛŜǎέ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘŜ 

selection of wood densities. It contains a scientific study of tree densities in tropical 

ŦƻǊŜǎǘǎ ƛƴ !ƳŜǊƛŎŀΦ !ƭǎƻΣ ŀǎ ǎǳǇǇƻǊǘ ŀƴŘ ōȅ ǿŀȅ ƻŦ ŎƻƳǇŀǊƛǎƻƴΣ ǘƘŜ ŘƻŎǳƳŜƴǘ ά/ƻƴƛŦŜǊǎ 

oŦ DǳŀǘŜƳŀƭŀέ ǿŀǎ ǳǎŜŘΣ ǿƘƛŎƘ Ŏƻƴǘŀƛƴǎ ŘŜƴǎƛǘƛŜǎ ƻŦ ǘǊŜŜ ǎǇŜŎƛŜǎ ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ 

coniferous forest group (DATAFORG 2000, Reyes et al. 1992). 

 

With the ordered basic density data, an average wood density was obtained for the 

broadleaf and coniferous forest. To obtain the average wood density for each type of 

forest, the species belonging to each tree community were identified and the arithmetic 

mean was calculated (See Table 56) 

 

Table 36. Wood density according to the different types of plantations. 

Type of forest Density g/cm3 

Broadleaf Forests 0.58 

Coniferous Forests 0.58 
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Biomass Expansion Factors (BEFs) are added to these values, which correspond to the 

ratio between aerial biomass and below-ground biomass (AB:BB) and the carbon 

fraction (CF), with IPCC default values, as shown below (See Table 37). 

 

Table 37. Expansion factors, below-ground aerial biomass ratio and carbon fraction for 

forest plantations. 

 

 BEF AB:BB CF 

Broadleaf Forest 1.50 0.2 0.47 

Coniferous Forest 1.20 0.2 0.47 

 

Finally, the carbon per hectare per year data is converted to a COeq2 removal or absorption 

factor by multiplying it by the IPCC default factor of 44/12. Once all the calculations have 

been made, the values for plantations in broadleaf forests and plantations in coniferous 

forests are obtained Table 38 

 

Value applied: Carbon above and below ground 

Table 38. Values for plantations in broadleaf forests and plantations in coniferous forests 

Classification RF (tC/ha) 
RF 

(t CO2eq/ha) 

Broadleaf Forest 1.76 6.47 

Coniferous Forest 3.24 11.89 

 

 

QA/QC procedures 

applied: 

Not applicable at the moment, due to the approach used to calculate the data.  

 

The following criteria were used to filter the information on forest plantations: 

 

¶ Records of plantation initiation between the years 2001 to 2010. 

¶ Agroforestry systems and reforestation modality (on the recommendation of 

Winrock International's advisors, the quantification of existing areas of  

¶ Agroforestry Systems within the PINPEP forestry incentive, as these are 

incentivized areas that are sequestering carbon). 

¶ The records should contain location polygon not points. 

¶ Plantation area in hectares for each record. 

 

Based on the criteria described above, the data was cleaned and selected using software 

for geographic data management. For more information, in the any comments section you 

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 forest 

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 

CI ς lower 

limit 
3,088 14,698 

CI ς upper 

limit 
414,596 271,351 

% 536 148 
 

Any comment: To consult the data, you can do it through this link: 

 

Database: 

https://drive.google.com/drive/folders/1QFuxCTGlG_qJXF4JLCOvxUWVugyRr8HX?usp=dr

ive_link 

Document: 

https://drive.google.com/file/d/1tS8nzi-YIzMB-

JWCCuH94vk2p_WwPEGc/view?usp=drive_link 

 

 

 

8.4 Estimated Reference Level  
 

Calculation of the average annual historical emissions over the Reference Period 

 

Accreditation 
period year t 

Annual average 
of historical 
emissions 
derived from 
deforestation 
during the 
Reference Period 
(tCO2eq/year) 

If applicable, 
annual average 
of historic 
emissions from 
forest 
degradation 
during the 
Reference Period 
(tCO2eq/year) 

If applicable, 
annual average 
of historical 
removals by sinks 
during the 
Reference Period 

Adjustment, if 
applicable 
(tCO2eq/year) 

Reference level 
(tCO2eq/year) 

(tCO2eq/year) 

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 covers 11.08 years, from 2006 to 2016. Within the 

ERPA agreement, it is estimated that each year there is a net emission of around 7,413,032tons of CO2eq/year. 

 

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
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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 below-ground biomass. A literature 

review was also done to obtain data on carbon content factors for non-forest 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 

ŎƻǳƴǘǊȅΩǎ ŜȄƛǎǘƛƴƎ ƻǊ ŜƳŜǊƎƛƴƎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ƛƴǾŜƴǘƻǊȅ  
 

 

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 same 

activity data and emission/absorption 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 triangle and the municipalities of Izabal. The fact that both reference levels have 

ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ŀƭƭƻǿǎ ǊŜƛƴŦƻǊŎƛƴƎ ŀƴŘ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ w955Ҍ {ǘǊŀǘŜƎȅΦ  

 

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. This allows 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 processes, considering a diversity of governmental and non-governmental institutions, 

including academia, research centers and civil society organizations. In addition, it is based on the current legal 

frameworks: Forestry Law (Decree 101-96), Law of Protected Areas (Decree 4-89), and the Framework Law to Regulate 

the Reduction of Vulnerability, the Mandatory Adaptation to the Effects of Climate Change and Greenhouse Gas 

Mitigation (Decree 7-2013). These laws mandate the different government institutions to collect and process information 

according to their scope of action. 
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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 Preparation of the First ER Report of Guatemala and integrated by technical staff from the GIS units and 

the climate change units/departments/ directorates of the institutions of the GCI, as well as by representatives of REDD+ 

projects. The preparation of this report was complemented with the support of specialists from Universidad del Valle de 

Guatemala for 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 the FCPF. 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 Framework Convention on Climate Change (UNFCCC), including 

GHG inventories for the LULUCF sector. It is 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 current inputs. 

 

Table 40. Participating institutions in the elaboration of the First Emissions Reduction Reporting Report and the inputs 

provided. 

Institution Inputs 

INAB / Emission Reduction 

Program Executing Entity 

(Coordinator, Technical 

coordinator, departments of GIS 

and Climate change) 

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 incentives by 

PINPEP, PINFOR, and PROBOSQUE. 

Data, maps and/or polygons linked to the use of firewood and legal and illegal 

selective logging. 

Estimation of average annual increments (AAI), and removals due to increased 

carbon stocks at the national level, through forest management and reforestation 

(management of natural forests, plantations, AFSs, forestry incentives) and 

natural regeneration. 

Emission factors for degradation and Removal factors for increases in carbon 

stocks. 

Participate on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

CONAP / Climate 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 for 

generating LULUC Activity Data. 

MAGA / Geographic, Strategic 

Information and Risk 

Management and Climate 

Change Unit 

Develop ancillary data such as vegetation cover and land use maps, for a potential 

estimate of carbon in the land uses.  

Support monitoring report integration. 
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Institution Inputs 

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. 

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

Staff to standardize and ensure that there is consistency in the data presented in 

the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the reference 

level presented to the UNFCCC and the Registry of Projects for the Removal or 

Reduction of Greenhouse Gas (GHG) Emissions. 

Coordinate on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

REDD+ Projects  

Guatecarbon, Forests for Life, 

Networks for Local Development 

(REDDES) 

Technical staff  

Data from REDD+ projects, polygon activities, etc. 

Community monitoring data. 

Relevant scientific studies and research.  

Complaints linked to drivers of deforestation and forest degradation. 

Universidad del Valle de Guatemala 

Support on carbon accounting, data processing.   

Support on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

Support on ER monitoring report development.  

Support on uncertainty and sensitivity analysis. 

 

 

 

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 the ER Program and then, 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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Figure 5. Process for the elaboration of the monitoring, validation and reporting report 

Line diagrams 

 

The following diagram (Figure 8) 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 removals to obtain the emission reductions for the year 

of interest are presented. This line diagram is complemented by Figure 3, which details those responsible for the 

preparation of carbon accounting, safeguards, benefit sharing plan and non-carbon variables. The line diagram shows 

the step by step (seven steps in total) of each of the steps that are needed to have as a result the emission 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 and removals 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:  
  

¶ Step 1 Sample Base Area Estimation: 

Consists of the use of the collect earth tool which allows us to use the high-resolution 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 indexes.  The document can be accessed:  

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

¶ 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 previous 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 comma-separated 

format to an Excel file. The form can be accessed through this link: 

 

Methodological protocol: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

Point grid:  

https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC  

 

CEP: https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link 

 

¶ 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/12daIACdM77zRz474dsfPL0u3D7b16aI8/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 the REDD+ activities that Guatemala has. The area can be found in the file 

άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vg. 

The document can be accessed through this link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ Step 4 Allocation of emission factors: 

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
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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 established based on the forest stratum in which it is located and the stratum of the carbon map 
in which the plot is located. Additionally, the non-forest carbon content is also established in case there is a change 
in land use. The carbon calculation is found in column 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: 

 άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέΦ 

 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ Step 5: Calculation of CO2/year per activity 

To calculate the CO2 per year for each activity, the excel file called 
άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέ Each point of the mesh had its carbon content calculated. 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ Step 6 Calculation of emissions/removals: 

CƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ǿŜ ǇǊƻŎŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǇƛǾƻǘ ǘŀōƭŜ ǳǎƛƴƎ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ άaŀƭƭŀέ ǘŀō 

ƻŦ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5_vgέ ǳǎƛƴƎ ǘƘŜ ŎƻƭǳƳƴǎ ƛƴ ǿƘƛŎƘ ǘƘŜ w955Ҍ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ 

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 reporting period These calculations can be 

found in the tab "TablaD" 

 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

¶ 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/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
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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Figure 6. Components for calculating the program's emission reductions. 

 

 

Calculation steps 

 

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 emissions 172. 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: 

¶ Emissions from deforestation and forest degradation. 

¶ Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest 

plantations. 

 

Equation: 

 
172 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, so when it comes to accounting, it is a total of 10 years. 
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w[Ґ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἭἮzἐἏ ἋἎἬἭἯzἐἏ ἠἺἭἫzἐἋ ἠἸἴἩzἐἋ 

 

Where: 

 

RL = Reference Level 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from degradation 
ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), and degraded permanent forest lands that 
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 CO2 equivalent.  

 

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. 

 

¶ File containing the estimates of emissions and removals for each of the REDD+ activities: 

¶ 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 consisting of 11,354 plots 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: 

 

!5ŘŜŦҐ
bŘŜŦ
b¢ƻǘŀƭ

ϝ¢ 

Where: 

 

!5ŘŜŦ =  Data derived from deforestation 
bŘŜŦ =  Number of plots that were interpreted as deforestation in the period studied 

and that are categorized according to the number of tree elements, and these 
categories are:  
ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

b¢ƻǘŀƭ = 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: 

 

!5ŘŜƎҐ
 bŘŜƎ    

bǘƻǘŀƭ   
ϝ¢ 

Where: 

 

!5ŘŜƎ =  Activity data derived from forest degradation 

bŘŜƎ =  Number of plots of forest remaining forest where Forest degradation occurring 
within the plots remaining as forest permanence and moving from primary forest to 
degraded forest, from primary forest to highly degraded forest, and from degraded 
forest to highly degraded forest is quantified. 

bǘƻǘŀƭ = 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: 

 

!5ǊŜŎҐ
bǊŜŎ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

ADrec =  Activity data derived from recovery from forest degradation 
NDrec =  Number of plots of The recovery of forest degradation occurring within the plots that 

remain as forest permanence from degraded forest to primary forest, from very degraded 

forest to primary forest and from highly degraded forest to degraded forest is quantified 

Ntotal = 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: 

 

!5ǇƭŀҐ
bǇƭŀ
bǘƻǘŀƭ

ϝ¢ 

Where: 

 

!5Ǉƭŀ =  Activity data for reforestation through forest plantations 

bǇƭŀ =  Number of plots that goes from non-forest lands to forest plantations 
 

bǘƻǘŀƭ = 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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!5ŦҐ
b

bǘƻǘŀƭ
ϝ¢ 

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. 

bǘƻǘŀƭ = 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: 

 

 

%ÄÅÆ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edef = Emissions caused by deforestation (tCO2 per year)  

A(j,i)RP = Area from activity data that has been converted from forest type j to non-forest type i during the 

Reference Period, in hectares per year. In this case, Guatemala, the forests have a division based on 

four carbon strata: 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Ten types of non-forest land are considered:  

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

crops, African palm, rubber and coffee. 

¶ Agroforestry systems such as shade-grown coffee was separated. 

¶ Grassland (P); 

¶ Wetland (A); 

¶ Settlement (U); and  

¶ Other lands (O).  
Cfor = Total forest carbon content of each strata j before conversion/transition, in tons of carbon per ha.  

Cnofor = Total non-forest carbon content of each non-forest land use i after conversion, in tons of carbon per ha.  

44/12 = Conversion of C to CO2 

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 I to Settlements 

Primary Forest Land I to Other Land 

Primary Forest Land I to Grasslands 

Primary Forest Land I to Annual Crops 

Primary Forest Land I to Agricultural Land-Other 

Primary Forest Land I to Agricultural Oilland 

Primary Forest Lands I to agroforestry systems 

Primary Forest Lands II to Other Lands 

Primary Forest Lands II to Grasslands 

Primary Forest Land II to Annual Crops 

Primary Forest Land II to Agricultural Land-Other 

Primary Forest Land II to Agricultural Lands-Rubber 

Primary Forest Lands II to Agricultural Lands-African Palm 

Primary Forest Land II to agroforestry systems 

Primary Forest Land III a Settlements 

Primary Forest land III to Grasslands 

Primary Forest Land III to Crops-Annuals 

Primary Forest Lands III 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 Lands-Coffee 

Primary Forest Land IV to Agricultural Land-Other 

Primary Forest Land IV to Agricultural Lands-Rubber 

Primary Forest Lands IV to Agricultural Lands-African Palm 

Primary Forest Lands IV to agroforestry systems 

Degraded Forest Land I to Grasslands 

Degraded Forest Land I to Agricultural Land-Other 

Degraded Forest Lands I to agroforestry systems 

Degraded Forest Lands II to Grasslands 

Degraded Forest Land II to Annual Crops 

Degraded Forest Land II to agroforestry systems 

Degraded Forest land III to Grasslands 

Degraded Forest Land III to Crops-Annuals 

Degraded Forest Lands III 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 Lands-African Palm 

Very degraded Forest Land I to Annual Crops 

Very degraded Forest Land I to Agricultural Lands-Coffee 

Very degraded Forest Lands II to Grasslands 

Very degraded Forest Land II to Annual Crops 
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Very degraded Forest Land III a Settlements 

Very degraded Forest Lands II to Wetlands and Water Bodies 

Very degraded Forest Lands III 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 Land-Other 

Very degraded Forest Lands IV to Agricultural Lands-African Palm 

 Planting to pastures II 

 Planting to pastures III 

 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 other non-forest 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 ς Cfor-- (Ton/ha)  

Forest I 107.6 

Forest II 105.7 

Forest III 87.1 

Forest IV 83.6 

 

Non-forest carbon content 

 

Non forest land Use Non forest carbon content ς Cnofor-- (Ton/ha/yr) 

Croplands (all classes not specified) and grasslands 4.7 

Croplands-Coffee (intensive) 2.65 

Croplands-African Palm 3.47 

Croplands-Rubber 4.30 

Non forest land Use Ton Carbon/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: 

 

 

 

ὉὨὩὫ  #ÆÏÒ #ÄÅÇ Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 
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Where: 

 

 

Edeg = Emissions caused by forest degradation in hectares per year 

A(j,i)RP = Activity data area that has undergone a degradation process within the forest cover during the 

reference period, in hectares per year. In the case of Guatemala, the analysis of forest degradation was 

made for the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Cfor = Total forest carbon content of each forest type j before conversion/transition, in tons of carbon per ha.  

Cdeg = Forest carbon content of each degradated forest type j, in tons of carbon per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

5.6.3  Removals from forest degradation recovery 

Equation 10: 

 

 

ὉὨὩὫ  #ÄÅÇ #  Ø 
ττ

ρς
  !ÊȟÉ ȾὙὖ

ἲȟἱ

 

Where: 

 

 

Rrec = Removals obtained from the recovery of forest degradation in hectares per year 

A(j,i)RP = Area that has had a recovery from degradation within the forest cover during the reference period, in 

hectares per year. In the case of Guatemala, the analysis of forest recovery degradation was made for 

the four strata that Guatemala has. 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Cdeg = Forest carbon content of each degradated forest type j, in tons of carbon per ha.  

Cfor = Total forest carbon content of each forest type j before conversion/transition, in tons of carbon per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

5.6.4  Removals due to increased carbon through forest plantations 

Equation 11: 
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Ὑὴὰὥ  ὃὃὍ Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

Rpla = Removals obtained by the establishment of forest plantations in hectares per year 

A(j,i)RP = Area that has been identified as forest plantation. In the case of Guatemala, two types of plantations 

are managed: 

¶ Broadleaf Plantation 

¶ Conifer plantation 

AAI = Average annual increase that was identified for each of the types of forest plantations, in this case: 

¶ Broadleaf plantations 

¶ Coniferous plantations 

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

 

Parameters to be monitored 

 

 

Parameter: Deforestation 

Description: Forest land converted to non-forest 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 according to 

the IPCC categories.  

Table 41. Deforestation within the monitoring period and the reporting period 

 

Category Category Ha Ha/Year 

Primary  Forest Land I to Settlements                   -                     -    

Primary  Forest Land I to Other Land          959.92          479.96  

Primary  Forest Land I to Grasslands                   -                     -    

Primary  Forest Land I to Annual Crops                   -                     -    

Primary  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Primary  Forest Land I to Agricultural Land-Other                   -                     -    

Primary  Forest Land I to Agricultural Oilland                   -                     -    

Primary  Forest Land I to Agricultural Land-African Palm                   -                     -    

Primary  Forest Lands I to agroforestry systems                   -                     -    

Primary  Forest Lands II to Settlements                   -                     -    

Primary  Forest Lands II to Other Lands                   -                     -    

Primary  Forest Lands II to Grasslands      3,839.67      1,919.84  

Primary  Forest Land II to Annual Crops                   -                     -    

Primary  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Primary  Forest Land II to Agricultural Land-Other                   -                     -    

Primary  Forest Land II to Agricultural Lands-Rubber                   -                     -    



 

 

 

158 

 

Official Use Only 

Primary  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Primary  Forest Land II to agroforestry systems                   -                     -    

Primary  Forest Land III a Settlements                   -                     -    

Primary  Forest Land III to Other Land                   -                     -    

Primary  Forest land III to Grasslands      5,759.51      2,879.75  

Primary  Forest Land III to Crops-Annuals          959.92          479.96  

Primary  Forest land III to agricultural land-coffee                   -                     -    

Primary  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Primary 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Primary  Forest Lands III 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 Lands-Coffee                   -                     -    

Primary  Forest Land IV to Agricultural Land-Other                   -                     -    

Primary  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Primary 
 Forest Lands IV to Agricultural Lands-African 
Palm                   -                     -    

Primary  Forest Lands IV to agroforestry systems                   -                     -    

Degraded  Forest Land I to Settlements                   -                     -    

Degraded  Forest Land I to Other Land                   -                     -    

Degraded  Forest Land I to Grasslands      1,919.84          959.92  

Degraded  Forest Land I to Annual Crops                   -                     -    

Degraded  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land I to Agricultural Land-Other                   -                     -    

Degraded  Forest Land I to Agricultural Oilland                   -                     -    

Degraded  Forest Land I to Agricultural Land-African Palm                   -                     -    

Degraded  Forest Lands I to agroforestry systems                   -                     -    

Degraded  Forest Lands II to Settlements                   -                     -    

Degraded  Forest Lands II to Other Lands                   -                     -    

Degraded  Forest Lands II to Grasslands      1,919.84          959.92  

Degraded  Forest Land II to Annual Crops                   -                     -    

Degraded  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land II to Agricultural Land-Other                   -                     -    

Degraded  Forest Land II to Agricultural Lands-Rubber                   -                     -    

Degraded  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Degraded  Forest Land II to agroforestry systems                   -                     -    

Degraded  Forest Land III a Settlements                   -                     -    

Degraded  Forest Land III to Other Land                   -                     -    

Degraded  Forest land III to Grasslands      2,879.75      1,439.88  

Degraded  Forest Land III to Crops-Annuals                   -                     -    

Degraded  Forest land III to agricultural land-coffee                   -                     -    

Degraded  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Degraded 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Degraded  Forest Lands III to agroforestry systems                   -                     -    

Degraded  Forest Land IV to Settlements                   -                     -    

Degraded  Forest Lands IV to Other Lands                   -                     -    

Degraded  Forest Lands IV to Grasslands      1,919.84          959.92  

Degraded  Forest Land IV to Annual Crops                   -                     -    
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Degraded  Forest Lands IV to Agricultural Lands-Coffee                   -                     -    

Degraded  Forest Land IV to Agricultural Land-Other                   -                     -    

Degraded  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Degraded 
 Forest Lands IV to Agricultural Lands-African 
Palm                   -                     -    

Degraded  Forest Lands IV to agroforestry systems          959.92          479.96  

Very degraded  Forest Land I to Settlements                   -                     -    

Very degraded  Forest Land I to Other Land                   -                     -    

Very degraded  Forest Land I to Grasslands                   -                     -    

Very degraded  Forest Land I to Annual Crops                   -                     -    

Very degraded  Forest Land I to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land I to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land I to Agricultural Oilland                   -                     -    

Very degraded  Forest Land I to Agricultural Land-African Palm                   -                     -    

Very degraded  Forest Lands I to agroforestry systems                   -                     -    

Very degraded  Forest Lands II to Settlements                   -                     -    

Very degraded  Forest Lands II to Other Lands                   -                     -    

Very degraded  Forest Lands II to Wetlands and Water Bodies                   -                     -    

Very degraded  Forest Lands II to Grasslands                   -                     -    

Very degraded  Forest Land II to Annual Crops                   -                     -    

Very degraded  Forest Land II to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land II to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land II to Agricultural Lands-Rubber                   -                     -    

Very degraded  Forest Lands II to Agricultural Lands-African Palm                   -                     -    

Very degraded  Forest Land II to agroforestry systems                   -                     -    

Very degraded  Forest Land III a Settlements                   -                     -    

Very degraded  Forest Land III to Other Land                   -                     -    

Very degraded  Forest Lands II to Wetlands and Water Bodies                   -                     -    

Very degraded  Forest land III to Grasslands      1,919.84          959.92  

Very degraded  Forest Land III to Crops-Annuals                   -                     -    

Very degraded  Forest land III to agricultural land-coffee                   -                     -    

Very degraded  Forest land III to agricultural land-other                   -                     -    

Very degraded  Forest Land III to Agricultural Lands-Rubber                   -                     -    

Very degraded 
 Forest Lands III to Agricultural Lands-African 
Palm                   -                     -    

Very degraded  Forest Lands III 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                   -                     -    

Very degraded  Forest Lands IV to Agricultural Lands-Coffee                   -                     -    

Very degraded  Forest Land IV to Agricultural Land-Other                   -                     -    

Very degraded  Forest Land IV to Agricultural Lands-Rubber                   -                     -    

Very degraded 
 Forest Lands IV to Agricultural Lands-African 
Palm          959.92          479.96  

Very degraded  Forest Lands IV to agroforestry systems                   -                     -    

Total    32,637.21    16,318.60  

 

For monitoring, a total of 35 deforestation points were identified, which is equivalent to a 

total of  32,637.21 and an annual deforestation rate of  16,318.60 for the reporting period.  
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For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψнлƳŀȅƻнлнрψŀŎǘǳŀƭƛȊŀŘƻψέ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

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 collect 

information on land cover and use in the years of interest. Guatemala uses the IPCC 

classification to determine land use in each plot, following a methodological protocol 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 2020, 

covering a two-year period, and was reported for the year 2020. During this time, high- 

and medium-resolution images were consulted. 

 

Plots were identified that, between 2018 and 2020, lost all their forest cover or suffered a 

degradation of more than 70% of their trees. Subsequently, the loss in hectares was 

calculated, annualizing it to obtain the 2020 data. 

 

After analyzing 11,354 sampling points nationwide, those that showed deforestation were 

filtered, identifying 35 plots equivalent to 32,637.21 hectares during the monitoring 

period, and 16,318.60 hectares annually for the reporting period. In addition, the number 

of trees per plot was counted to classify the forest into: 

ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

 

Then, the carbon content was calculated based on the trees present. For example, a plot 

with 17 trees represents 68% of the total and, according to the stratum map, in Stratum I 

with 94 TonC/ha, it would have 60.16 TonC/ha. If the plot was converted to agricultural 

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 according to 

the carbon assigned by the strata map. Finally, the main deforestation changes were 

grouped 

QA/QC procedures 

applied: 

A review of the non-logical changes was made and the information corresponding to the 

land cover that did not match was updated.  

 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error. 

Uncertainty for this 

parameter: 

Table 42. Uncertainties for deforestation in the monitoring period 

DEF-PM-HA- 

Median 50,403 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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Upper bound 90% CI (Percentile 0.95) 
65,211 

Lower bound 90% CI (Percentile 0.05) 
37,078 

Half Width Confidence Interval at 90% (B ς C / 2) 
14,067 

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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Tab: Cuadros_Informe_PM 

 

 

 

 

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 

this 

Monitoring/Reporting 

Period: 

Table 43. Hectares that have been degraded within the 2016-2020 monitoring period and 

reporting period 

Category Ha Ha/Year 

Forest Land I Primary A Degraded       23,997.95          5,999.49  

Forest Land I Primary To Highly Degraded         4,799.59          1,199.90  

Forest Land I Degraded to Very Degraded         3,839.67             959.92  

Forest Land II Primary A Degraded       31,677.29          7,919.32  

Forest Land II Primary To Very Degraded         3,839.67             959.92  

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


 

 

 

162 

 

Official Use Only 

Forest Land II Degraded to Very Degraded         8,639.26          2,159.82  

Forest Land III Primary A Degraded       23,997.95          5,999.49  

Forest Land III Primary To Very Degraded         3,839.67             959.92  

Forest Land III 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 land 

cover that persisted throughout 2016 and the state of land cover that persisted from the 

year 2020, which covers a period of 4 years and for purposes of reporting the data for the 

monitoring report the value corresponding to the year 2020 is taken. During this 

monitoring period, both high and medium resolution images available were consulted. 

 

For forest degradation, a total of  180,464.56 hectares were counted for the period 2016-

2020, while for the first reporting period corresponding to the year 2020, the amount of 

hectares degraded was   45,116.14 ha/year. 

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

 

Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied: 

To generate the information to quantify forest degradation, Collect Earth was used as a 

platform for the collection of information for land cover and land use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and land use to each of the plots, a methodological 

protocol was used that hierarchizes land cover and land use based on the land 

representation classification used by the IPCC, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=dr

ive_link 

 

To quantify forest degradation, it is essential to first identify the plot as a forest 

permanence, because this phenomenon occurs within the plots that are considered as 

forest. After identifying the plot as a forest permanence, it is important to 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 within the 

plot.  

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
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After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a map of carbon strata, which are 4 in total. The next step is to establish 

the amount of carbon that the plot has in a first moment, in this case the year 2016, and 

then establish the amount of carbon that the plot has in a second moment, which in this 

case is the year 2020. To assign this amount of carbon, it is necessary to identify the 

number of tree elements in the plot, as this will establish the 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 within 

a degraded forest, these 17 trees represent 68% of the plot that is in stratum I of the 

carbon map that has 94TonC/ha, and that in the plot there would be a total of 60.16 

TonC/ha. In a second moment this plot goes from 17 tree elements to 12 tree elements, 

the plot changes its category to a very degraded forest, which represents 48% of the plot's 

cover and with a carbon content of 45.12 TonC/Ha, which applying the difference between 

moment 1 and moment 2 gives a total of 15 TonC/ha that were lost due to a degradation 

process.  

 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 5% error.   

Uncertainty for this 

parameter: 

Table 44. Uncertainties of degradation in the monitoring period 

 

 

DEG-PM-HA- 

Median 
187,32

2 

Upper bound 90% CI (Percentile 0.95) 
228,34

6 

Lower bound 90% CI (Percentile 0.05) 
147,86

6 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=dri

ve_link 

  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

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 

this 

Monitoring/Reporting 

Period: 

Table 45. Hectares of forest increments through forest restoration for the monitoring and 

reporting period.  

Category Ha Ha/Year 

Forest Land I Highly Degraded to Degraded 5,759.51 1,439.88 

Forest Land I Highly Degraded to Primary 9,599.18 2,399.79 

Forest Land I Degraded to Primary 23,997.95 5,999.49 

Forest Land II Highly Degraded to Degraded 19,198.36 4,799.59 

Forest Land II Highly Degraded to Primary 12,478.93 3,119.73 

Forest Land II Degraded to Primary 71,993.84 17,998.46 

Forest Land III Highly Degraded to Degraded 30,717.37 7,679.34 

Forest Land II Highly Degraded to Primary 14,398.77 3,599.69 

Forest Land III Degraded to Primary 48,955.81 12,238.95 

Forest Land IV Highly Degraded to Degraded 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 state 

of land cover that persisted throughout 2016 and the state of land cover that persisted 

from the year 2020, which covers a period of 4 years and for purposes of reporting the 

data for the monitoring report the value corresponding to the year 2020 is taken. During 

this monitoring period, both high and medium resolution images available were consulted. 

 

For the recovery of degradation, a total of  391,646.50 hectares were accounted for the 

period 2016-2020, while for the first reporting corresponding to the year 2020, the number 

of hectares recovered was  97,911.62  ha/year. 

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ 

Source of data and 

description of 

measurement/calculation 

methods and procedures 

applied: 

To generate the information to quantify the recovery of forest degradation, Collect Earth 

was used as a platform for collecting information on land cover and use for the years of 

interest, which allows identifying the permanence and changes that occurred in these 

years. To assign each land cover and use to each of the plots, a methodological protocol 

was used that hierarchizes the land cover and use based on the land representation 

classification used by the IPCC, which can be consulted at the following link: 

 

To quantify the recovery of forest degradation, it is essential to first identify the plot as a 

forest permanence, because this phenomenon occurs within the plots that are considered 

forest. After identifying the plot as a forest permanence, it is important to establish the 

category in which the forest is located, which can be: 

 

ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ нл ǘƻ нр ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǇƭƻǘΦ 

ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ мп ǘƻ мф ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǇƭƻǘΦ 

ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ ŦƻǊŜǎǘ ǘƘŀǘ ŎƻƴǎŜǊǾŜǎ ōŜǘǿŜŜƴ у ǘƻ мо ǘǊŜŜ ŜƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ 

plot. 

 

After this identification, the next step is to establish the forest carbon stratum, which is 

assigned through a carbon stratum map, of which there are 4 in total. The next step is to 

establish the amount of carbon that the plot has at a first moment in this case the year 

2016 and then to establish the amount of carbon that the plot has at a second moment, 

which in this case is the year 2020. 

To assign this amount of carbon, it is necessary to identify the amount of tree elements 

that the plot has, since with this we will establish the amount of carbon that there is before 

the process of recovery of forest degradation and the amount of carbon after the recovery 

of forest degradation. 

 

For example, a plot has 12 tree elements at first, it is established that it is within a very 

degraded forest, these 12 trees represent 48% of the plot that is in stratum I of the carbon 

map that has 94 TonC/ha, and that in the plot there would be a total of 45.12 TonC/ha. In 

a second moment this plot goes from 12 tree elements to 19 tree elements, the plot 

changes category, to a degraded forest, which represents 68% of the coverage of the plot 

and with a carbon content of 60.16 TonC/Ha, which applying the difference between 

moment 1 and moment 2 gives a carbon recovery of -15 TonC/ha. 

 

For the reporting period, a total of 351 plots were identified that were designated as forest 

degradation recovery, since the highly degraded forest became a degraded forest, from a 

highly degraded forest to a primary forest, and from a degraded forest to a primary forest. 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV?usp=drive_link
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QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error.   

Uncertainty for this 

parameter: 

Table 46. Restoration uncertainties of degraded areas 

RDEG-PM-HA- 

Median 394,761 

Upper bound 90% CI (Percentile 0.95) 
456,693 

Lower bound 90% CI (Percentile 0.05) 
333,728 

Half Width Confidence Interval at 90% (B ς C / 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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=driv

e_link 

  

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?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: Equation 16 

Data unit: Hectares 

Value monitored during 

this 

Table 47. Hectares per year of carbon increases through forest plantations. 

 

Category Ha Ha/Year 

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
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Monitoring/Reporting 

Period: 

 Plantations I conifers             959.92             959.92  

Plantations of Broadleaf Plantations                      -      

 

For forest plantations, a total of  959.92 hectares were counted for the period 2018-2020, 

and for the year of the first reporting, the total number of hectares that were recovered 

through carbon enhancements through forest plantations was  959.92 ha/year.  

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

²ƛǘƘƛƴ ǘƘŜ ǘŀō ά¢ŀōƭŜǎψtaψwŜǇƻǊǘέΦ   

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 platform for 

the collection of land use information for the years of interest, which allows us to identify 

the permanence and changes that occurred in these years. For the identification of these 

land uses, Guatemala uses the IPCC classification to establish the land use of the parcel 

being observed. To use the Collect Earth form, Guatemala has a methodological protocol 

for its use, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=dr

ive_link 

 

For the case of forest plantations, a monitoring period covering the state of land cover that 

persisted during 2018 and the state of land cover that persisted during 2020 was used, 

which covers a period of two years and for reporting purposes the year corresponding to 

2020 was also used.  During this monitoring period, both high and medium resolution 

images were consult. 

 

The total number of interpreters who carried out the analysis of the images were three 

specialists: Ulises Armas, Claudia Saput and Melany Ramirez. 

 

Regarding the information on forest plantations, only one plot corresponding to 

coniferous plantations was identified. To obtain the data per hectare, the equation found 

in section 3.1.4 was used. 

 

Activity data and Calculation of hectares and emissions/absorptions 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

 

QA/QC procedures 

applied: 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 10% error.   

Uncertainty for this 

parameter: 

Table 48. Forest plantation uncertainties 

PLANT-PM-HA- 

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
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Median 1,709 

Upper bound 90% CI (Percentile 0.95) 
4,365 

Lower bound 90% CI (Percentile 0.05) 
182 

Half Width Confidence Interval at 90% (B ς C / 2) 
2,091 

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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=driv

e_link 

 

Document: Archivo_Incertidumbres_Para_MonteCarlo_20mayo2025_actualizado_ 

Tab: Table-Report in Spanish. 

 

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

 

For more information, see the file 

 ά!ǊŎƘƛǾƻψLƴŎŜǊǘƛŘǳƳōǊŜǎψtŀǊŀψaƻƴǘŜ/ŀǊƭƻψ20mayo2025_actualizado_έ 

  

!ƴŘ ǘƘŜ Ǉƻƛƴǘ ƳŜǎƘ ŦƛƭŜ ƴŀƳŜŘΥ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнпψл5_vgέ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-

jcvalYzd_1HnDqkaPYCV?usp=drive_link 

 

Tab: Cuadros_Informe_PM 

 

 

9.2 Organizational structure for measurement, monitoring and reporting  
 

¶ 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 account a diversity of governmental and non-governmental institutions, including academia, research centers 

and civil society organizations. In addition, it is based on the current legal frameworks: Forestry Law (Decree 101-96), 

Law of Protected Areas (Decree 4-89), and the Framework Law to Regulate the Reduction of Vulnerability, the Mandatory 

Adaptation to the Effects of Climate Change and Greenhouse Gas Mitigation (Decree 7-2013). 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 the institutions 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 

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


 

 

 

169 

 

Official Use Only 

this report was complemented with the support of specialists from Universidad del Valle de Guatemala 173for 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 the FCPF. 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 Framework Convention 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 GCI174 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 49 below. 

 

Table 49. Participating institutions in the elaboration of the First Emissions Reduction Monitoring Report and the inputs 

provided. 

Institution Inputs 

INAB / Emission Reduction 

Program Executing Entity 

(Coordinator, Technical 

coordinator, departments of GIS 

and Climate change) 

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 incentives by 

PINPEP, PINFOR, and PROBOSQUE. 

Data, maps and/or polygons linked to the use of firewood and legal and illegal 

selective logging. 

Estimation of average annual increments (AAI), and removals due to increased 

carbon stocks at the national level, through forest management and reforestation 

(management of natural forests, plantations, AFSs, forestry incentives) and 

natural regeneration. 

Emission factors for degradation and Removal factors for increases in carbon 

stocks. 

Participate on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

CONAP / Climate 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 for 

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 GCI 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. 

Develop ancillary data such as vegetation cover and land use maps, for a potential 

estimate of carbon in the land uses.  

Support monitoring report integration. 

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. 

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

Staff to standardize and ensure that there is consistency in the data presented in 

the ERP before the FCPF, the Greenhouse Gas Inventories (GHGIs), the reference 

level presented to the UNFCCC and the Registry of Projects for the Removal or 

Reduction of Greenhouse Gas (GHG) Emissions. 

Coordinate on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

REDD+ Projects  

Guatecarbon, Forests for Life, 

Networks for Local Development 

(REDDES) 

Technical staff  

Data from REDD+ projects, polygon activities, etc. 

Community monitoring data. 

Relevant scientific studies and research.  

Complaints linked to drivers of deforestation and forest degradation. 

Universidad del Valle de Guatemala 

Support on carbon accounting, data Processing   

Support on visual interpretation of sample units of the national grid for 

generating LULUC Activity Data. 

Support on ER monitoring report development.  

Support on uncertainty and sensitivity analysis. 

 

¶ 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 agreement175 expired in 2020, the first reporting was initiated in mid-2021, a year in which the agreement was 

no longer in force. To mitigate this gap left by GIMBUT, the inter-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 second reporting. It is also important that during the 

year 2024, the Executing Unit was able to hire more staff to support everything related to the MRV of the program.  

 

¶ Selection and management of GHG related data and information 

 

Data selection and management was done to maintain consistency with the FREL included in the ERPD176, and with the 

national FREL presented to UNFCCC177. This 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 of activity data it is based on statistical sampling geo referencing 

 
175 https://drive.google.com/file/d/1wjxSDUdtmV1AWB0srcqT9eJiKzhuEYx9/view?usp=drive_link  
176 

https://www.forestcarbonpartnership.org/system/files/documents/CLEAN%20ENGLISH%20Guatemala%20ERPD%20

30%20-08-%202019%20ENGb.pdf     
177 https://redd.unfccc.int/files/niveles_referencia_emisiones_forestales_guatemala_070222.pdf 

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
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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 map178 which 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 Forest Inventory 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 applied to different species (pine and broadleaf). 

 

 

¶ 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 absorptions. A general approach of MRV in Guatemala is summarized in Figure 1. 

 

 
178 https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view  

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
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Figure 7. General approach for MRV for REDD+ in Guatemala ERP 

 

¶ 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 for monitoring emission reductions in deforestation, degradation and carbon stock increases were 

monitored under the ERPA, reported using data generated using a Sample Based Area estimation through the use of a 

visually interpreted grid of sampling points developed with the Collect Earth platform179 and 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 geo-referenced 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 analysis of the changes in the surfaces due to processes of deforestation, degradation and stock 

 
179 https://openforis.org/tools/collect-earth/  

Access to the Guatemalan information collection form:  

https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link 

 

 

https://openforis.org/tools/collect-earth/
https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link
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increases. Its use ensures consistency with the Forest Reference Emission Level (FREL). Currently, the grid activity data 

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 future, 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 uncertainty) to provide national statistics and international reports, see Table 50 and Table 51. 

 

Table 50. Main activity data inputs of the MRV System for deforestation, degradation and increases. 

Inputs Type of Information Scale/Resolution/Sam
pling Unit 

Frequency Source/Protocols 

Point sampling 
grid for forest 
monitoring 

Geodatabase with 
variables of forest 
cover and land use 
dynamics 

National grid of 3.1 X 
3.1 km for visual 
interpretation in 
medium and high-
resolution images 
(11,354 sampling 
points) for the entire 
country, regarding the 
FCPF program area, the 
total points correspond 
to a total of 10,414. 

Multi-temporal 
evaluation of coverage 
and change of use every 
2 years 

GIMBUT, 2018 

RS images Collection of remote 
sensing images 
(Digital Glob, 
Airbus, INEG, 
AfriGIS, CNES) 
 
 
The orthophotos of 
Guatemala. 
 

Median: 30 m 
(Landsat, 5,7 and 8) 
High: 1.24 m to 5 m 
(Spot, WorldView, 
Rapid eye, Quick Bird, 
Sentinel, etc.) 
 
High resolution: 0.3 
meters. 

Period of 15 days, 
Monthly, Annual 
 
 
 
 
 
Only one year 
corresponding to the 
months of October, 
November and 
December 2006. 

Google Earth, Engine 
and Bing Maps with 
the use of the Collect 
Earth platform (FAO, 
2015) 
 
 
http://ide.segeplan.g
ob.gt/cgi-
bin/mapserv.exe?ma
p=/ot_web/ot_overv
iew_1.map&SERVICE
=WMS& 
 

 

 

¶ 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 different purposes, allometric models and bioclimatic variables, combined with national and 

default (IPCC) values on the non-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 the estimation 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 in Table 3. 

 

 

Table 51. Main inputs of emission and absorption factors of the MRV System for deforestation, degradation and increases. 

 
Inputs Type of Information Scale/Resolution/Sampl

ing Unit 

Source/Protocols 

Emission 

Factors 

Carbon Strata Map 
Raster and Vector 

Geodatabases 
1 ha 

GIMBUT, 2017; Gómez 

Xutuc 2017. 

Carbon density of 

land use in 

agriculture, livestock 

use and agroforestry 

systems 

Databases and 

estimation process in 

the Quantification of 

carbon. Specific studies. 

Districts of crop 

producers and 

agroforestry systems 

ANACAFÉ  1998, Castillo 

2006 

Non-forest carbon 

contents 
Default emission factors 

National/ By type of 

climatic region 
IPCC, 2006; IPCC, 2019 

Absorptio

n Factors 

Permanent plots Databases 
Plots in forest 

plantations 
INAB, 2012. Samudio 2017. 

Growth models 

Average annual 

increments and 

absorption factors 

National (forest 

plantations) 

INAB, 2012. 

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 long-term use very complex. Therefore, it is important to make a substantial improvement in the MRV for 

emission and removal factors in the medium term180. 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, with a design 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 Program and then, 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 COVID-19 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 social 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 Change System of Information (SNICC, for its acronym in Spanish) and 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 support the operationalization of this system through the participation of local 

ƎƻǾŜǊƴƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴŀƭ ǎŎƘŜƳŜ ƻŦ ŎƻƳƳǳƴƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ bŀǘƛƻƴŀƭ w955Ҍ {ǘǊŀǘŜƎȅΦ ¢Ƙƛǎ 

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. Below is a 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 Biosphere Reserve, with a scope of at least 6,000 direct beneficiaries of the ERP. 

 

2. Forests for Life: Through local workshops through community monitoring in the Sierra Lacandón 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 (REDDES): Actions 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 forests provide to indigenous 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+ Projects, to ensure 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 time, that 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 (2020-2050). SIREDD+, in turn, is part of the National GHG Inventory System (SNIGT), which is part of 

the SNICC (See Figure 10). 

 

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, mitigation measures. This information may be used for sectoral and territorial 

ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎŜǎΣ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇǊƻƎǊŜǎǎΣ ǇǳōƭƛŎ ƛƴǾŜǎǘƳŜƴǘ ǇǊƻƎǊŀƳƳƛƴƎ ŀƴŘ ǘƘŜ 

formulation of public policies and application instruments on climate change. 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 the different 

users (Draft 1IBA, 2022).  

 

!ƭƭ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳǎ ŀǊŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ǳƴŘŜǊ ǘƘŜ {bL//Σ ǎƻ ǘƘŀǘ ǘƘŜ ƻǊŘŜǊ ŀƴŘ 
quality of the information can be ensured. Since monitoring related to REDD+ is part of this structure, consistency 
is ensured both with the countryΩǎ [¦[¦/C ǎŜŎǘƻǊ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ǿƛǘƘ ǘƘŜ ŜƴǘƛǊŜ ƴŀǘƛƻƴŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ 
monitoring scheme, including the Registry of Projects for the Removal or Reduction of Greenhouse Gas (GHG) 
Emissions (Figure 10). 

  
 

Figure 8. 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 
uncertainty 

Systematic 
 

Random Analysis of contribution to overall 
uncertainty  

Contribution 
to overall 
uncertainty 
(High / Low) 

Addressed 
through 
QA/QC? 

Residual 
uncertainty 
estimated? 

Activity Data 

Measurement YES YES In the case of Guatemala, according to 
the sampling carried out for the 
generation of activity data, there may be 
sources of error associated with the 
quality and resolution of satellite 
images, the visual interpretation of 
samples, and sampling design. 
 
The error associated with the quality and 
resolution of the images could be 
considered low, since medium and high-
resolution images have been used and 
the size of the analyzed plot (1ha) allows 
a correct visual interpretation of the 
images. In addition, the use of the 
Collect Earth tool allows to visualize the 
best images available on the dates of 
interest, ensuring to have images 
without clouds and with the 
requirements for their proper 
interpretation and reducing as much as 
possible the uncertainty that originates 
from this source. 
 

High 
Bias and 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? 

Another source of uncertainty comes 
from the main process for the 
estimation of the DA which is the visual 
interpretation of each of the points of 
the grid, for this part there has been a 
series of processes to minimize errors, 
with the choice of professional 
interpreters, who have gone through a 
training process on the use of the tools, 
an interpretation protocol has been 
developed which is the basis for the 
definition of classes. 
 
In addition, some scripts have been 
programmed to facilitate interpretation 
and avoid making mistakes during this 
process; a reliability value is even 
assigned to each of the data that is 
collected at each point in the mesh. 
Finally, a review of 5% of the samples is 
made by 3 interpreters and a 
comparative matrix of each evaluated 
point is made and a percentage of error 
is obtained in the interpretation of each 
of the original interpreters. 
 
For the measurement of the four REDD+ 
activities in Guatemala: 
A mesh composed of 11,354 samples 
points was used, which was used both at 
the reference level and in 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. With the sample mesh, the 
objective was to collect the land cover 
using the six IPCC classes and which 
were entered into a Collect Earth 
desktop form to display and interpret 
the high-resolution images for the year 
of study. 
 
Each plot on the Collect Earth form was 
made up of 25 elements for which 
coverage was assigned based on these 
elements, which could be trees, 
grasslands, agricultural land, bare soil, 
bodies of water and wetlands, as well as 
other land. In this way, each one of the 
interpreters was assigned a total of 
3,700 plots (average) for each one to 
carry out the visual interpretation using 
the high-resolution images of Google 
Earth that were synchronized with 
Collect Earth. The imagery source was 
primarily high-resolution Google Earth 
imagery, followed by Planet, Sentinel, 
and Landsat imagery only when no 
imagery was available in Google Earth, 
or there were clouds or shadows in the 
Google Earth image. 
 
After the interpretation of the 11,354 
sample points, the classes of change or 
permanence were identified with labels 
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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 recovery 
from degradation and forest plantations. 
 
In this exercise, a review was made to 
assess the consistency of the coverage of 
the plot and whether it was coherent 
with the other dates. This process was 
carried out in an Excel sheet. 
After processing the labels, the total 
points for each of the four activities of 
the program were counted and then in 
another Excel tool to calculate hectares, 
total carbon and finally to be able to 
calculate the total number of CO2 
emissions and absorptions. 
 
To reduce the error derived from visual 
interpretation, the Collect Earth 
methodological protocol was used to 
homogenize criteria among the 
interpreters, a forum was created in 
which the interpreters, when they had a 
sample with great difficulty, helped each 
other and how exercises were also done. 
To assess the degree of agreement 
between them as part of quality control. 
 
For the interpretation of the plots, 638 
plots were interpreted and the 
information was cross-checked 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 between 
the three interpreters. Due to the 
restrictions derived from the COVID-19 
pandemic, the interpreters worked 
remotely, sending their results every 15 
days to be reviewed. It is important to 
mention that among the interpreters 
there was communication with them to 
resolve doubts if the plot was too 
difficult to interpret.  
 
The temporal analysis was also done to 
identify possible incongruent transitions 
since having four points in time allowed 
to find out those non-logical changes 
that the plot could obtain. All this 
process was carried out using the Excel 
tool to process the information. When 
these non-logical changes were 
identified, the plot was reviewed again 
and the information was edited to 
ensure that the plot information was 
correct.  
 
Of the total of 638 samples for 
transitions and permanence that were 
identified for both the first reporting and 
the reference level that was reviewed. 
For deforestation and degradation, 48 
and 42 samples were established, while 
for carbon increments through 
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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 plantations, 
the samples were 56 and 18 
respectively. These subsequent samples 
were chosen randomly and with a 
confidence interval of 95% and an error 
of 5%. 
 
Finally, it is important to mention that it 
can be considered that the interpreters 
do not have the same experience to 
interpret satellite images, so it is 
possible that the interpretation error is 
high. 
 
To reduce the error in the 
measurement/interpretation of the 
mesh of points, improvement points 
have been identified to implement in the 
following reporting, for example, the 
collect data form was tried to automate 
the entry of information through 
selection lists, as well as periodic review 
of the interpretation of the specialists. 

Representative 
ness 

Yes No To detect areas of change due to 
emissions and removals from 
deforestation, degradation, and 
increases in carbon stocks, Guatemala 
used a multipurpose grid to collect 
information. 
 

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? 

This grid was prepared in the context of 
the second forest inventory of 
Guatemala, which seeks to be able to 
represent the soil cover with a sampling 
precision of 10% with a confidence 
interval of 95%, which is sufficient with 
672 samples. 
 
With this information, Guatemala 
decided to use a 3.1x3.1 grid system 
using a non-aligned systematic sampling 
design, making the sample proportional 
ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŀǊŜŀΦ 
 
Within each grid, a randomly located 
point was located, thus allowing the 
evaluation of the change in use of the 
land cover. The grid design generated a 
total of 11,354 sample points located 
randomly within each grid for the entire 
surface of the country. 
 
After locating the 11,354 sample points, 
a Collect Earth form was generated to 
collect the information using high-
resolution images found in the Google 
Earth image catalog. In the event that a 
High-Resolution image is not available, 
images from the Landsat, Sentinel or 
Planet family are used depending on 
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 the 
six IPCC classes as well as other land 
cover based on the land cover mapping 
of Guatemala. If, in case, a change was 
detected, the form indicated what kind 
of coverage it went to, as well as the year 
and the sensor with which the 
information was captured. 
Within the actions to minimize the error 
due to the collection of information, 
Guatemala generated an interpretation 
protocol so that each specialist or 
interpreter could address it in case they 
had doubts when choosing the land 
cover. Monthly meetings were also held 
to resolve doubts that had a high degree 
of interpretation, but since most of the 
images are of high resolution, it can be 
considered that the protection against 
uncertainty due to the collection of 
information is low. 
 
Regarding land cover 
representativeness, interpretation 
protocols have been refined to facilitate 
interpretation in future reporting, in 
which the steps to choose the best land 
representativeness either by 
permanence or change have been 
detailed by means of decision trees. 
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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? 

Operational processes have also been 
identified to achieve a better 
interpretation. 

Sampling No Yes Regarding sampling error, this is the type 
of error that is quantified for its 
propagation in uncertainty, the sampling 
design is systematic with a mesh of 3.1 
km x 3.1 km with a site located within 
each of the quadrants of the mesh. With 
the density of the sample you have, it is 
enough to capture the dynamics of the 
forests with an acceptable error. 
However, if you wanted to make an 
estimate of a smaller area, or for a 
specific type of change, this would 
require a densification of the mesh in 
those areas of interest. 
 
Because the grid of points used for 
collect earth is linked to the national 
forest inventory of Guatemala, it is 
considered that the choice of sampling 
points went through an adequate quality 
control process to ensure that the points 
can represent well the land cover area of 
Guatemala. 
 
 
The value used for uncertainty 
propagation is the sampling error that 

High 
Random and bias 

Yes Yes 
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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? 

comes from the activity data for each of 
the transitions that are identified. 
 
 

Extrapolation Yes No Extrapolation is not applied because 
Guatemala at no time used information 
to extrapolate activity data or emission 
factors. This is because Guatemala had 
information from the point grid, the 
carbon strata map and the IPCC default 
emission factors, as well as the non-
forest carbon content. 
 
The data from the plots were not 
extrapolated so this source of 
uncertainty does not apply. 

High 
Bias 

Yes No 

Approach 3 Yes No This approach is applicable because the 
data collection was done by visual 
interpretation of land cover for the 
reference level and the reporting period. 
 
This approach does not apply to the case 
of Guatemala because Guatemala has a 
point grid that allows traceability of land 
use classes without the need to resort to 
other sources of information to identify 
land use. 

High 
Bias 

Yes No 

Emission Factor 

DBH measurement Yes Yes The measurement of the DBH was 
measured directly since information 

High 
Bias & Low Random 

Yes No 
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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? 

from different forest inventories that 
various projects in Guatemala have 
implemented over time was used. In 
Guatemala, a tree is defined as having a 
DBH greater than 10 centimeters at 
breast height. 
 
In the process of creating the emission 
factors, especially the forest carbon 
content, it is not clear what quality 
control process was used to measure the 
WTP. This is the reason why it was 
marked NO in QA/QC. 
However, when plots with DBH that 
were out of range were being purified, 
they were excluded in order to avoid 
errors in the calculations. 
 
It is considered that the error in the 
collection of information on the 
measurement factors is high because it 
comes from different sources of 
information that applied different 
methods and objectives at the time of 
collecting the information were 
different among the institutions and/or 
organizations that were in charge of 
generating the data. It is also considered 
high because it is not known if quality 
control methods were applied during 
and after the data analysis process.  
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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? 

 
Being information coming from various 
sources of forest inventories, there is no 
estimate of random or systematic errors 
that can contribute to the total 
uncertainty, because what can be 
considered high contribution. 
 
It is expected that when the information 
from the second forest inventory of 
Guatemala is available, we will have 
better information on this value and 
seek to reduce the contribution to the 
total error of the calculation. 
 

H measurement Yes Yes The allometric equations used to 
generate the carbon strata map do not 
use height to estimate carbon content. 
 
Within the process of creating the 
emission factors, especially the forest 
carbon content, it is not clear what 
quality control process was used when 
measuring the height of the trees within 
the plot. This is the reason why it was 
marked NO in QA/QC. 
 
However, when debugging plots with 
heights that were out of range, they 
were excluded in order to avoid errors in 
the calculations. 

High 
Bias & Low Random 
 

Yes No 
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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? 

 
It is expected that when the information 
from the second forest inventory of 
Guatemala is available, we will have 
better information on this value and 
seek to reduce the contribution to the 
total error of the calculation. 

Plot delineation Yes Yes There was no control over the size and 
shape of the plots, nor in the process of 
plot establishment. 
 
The use of plots of different origins and 
sizes leads to considerable errors, in 
addition to the fact that each group of 
plots has different purposes and 
therefore different types of sampling. 
This gives us an idea that EFS are one of 
the main sources of uncertainty in the 
estimation of emissions and removals. 
 
To use the data collected from these 
plots, Guatemala created a carbon strata 
map. This was done by, weighting the 
plots based on their size. In this process, 
modeling was done with the Monte 
Carlo and Bootstrap methods to better 
represent the distribution functions of 
the sample used. With this,  the errors of 
each EF reported on the map became 
considerably low (see the FE section and 
the Carbon Strata Map protocol). 

High 
Bias & Low Random 

Yes No 
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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? 

 
 
Given that there are no specific QA-QC 
protocols for the plot delineation, the 
government of Guatemala decided to 
apply the highest uncertainty discount 
(15%). 
 
This approach serves as a conservative 
strategy to account for potential 
discrepancies and uncertainties inherent 
in the data. By applying the highest 
uncertainty discount, we aim to mitigate 
the risks associated with the lack of 
standardized quality measures, ensuring 
that any variability or errors in the 
inventory are adequately considered. 
This method provides a buffer against 
unforeseen inaccuracies, thereby 
safeguarding the integrity of the 
inventory's conclusions and facilitating 
more reliable decision-making. While 
this is not a substitute for 
comprehensive QA/QC processes, it is a 
necessary interim solution to address 
the current limitations and uphold the 
credibility of the forest inventory data. 
 
Yet, it is important to highlight that 
Guatemala is currently working on the 
second forest inventory. This inventory,  
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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? 

which is being elaborated between the 
National Forest Institute and FAO, as 
well as national and international 
experts, considers a much better 
sampling design that will help reduce the 
contribution to the overall error. The 
data from the 2nd NFI will be used in 
subsequent crediting periods (if any). 
 

Biomass 
allometric 
model 

Yes Yes For the calculation of biomass, three 
allometric equations were used for 
natural forests, both broadleaf and 
coniferous, the latter was standardized 
through studies carried out by the 
Universidad del Valle de Guatemala: 
UVG (2018) for coniferous, UVG (2018) 
for broadleaf ; and for the northern 
lowlands the equation of Williams 
Arreaga (2002), with these the aerial 
biomass was calculated for each tree 
(includes from the stem to the 
branches), using only the DBH (diameter 
at height of 1.3 m). In the case of the 
mangrove forest, three equations were 
applied according to the species found 
(permanent sampling plots from the 
southern coast of Guatemala 
administered by INAB were used). 
 
In the process of creating the emission 
factors, especially the forest carbon 

High 
Bias and Low 
Random 

Yes No 
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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 each 
of the formulas of the allometric model 
that was chosen for the calculation of 
the carbon content. This lack of 
information is mostly due to the fact that 
data was only collected from several 
sources.  
 
Given that there are no specific QA-QC 
protocols for the biomass allometric 
models, the government of Guatemala 
decided to apply the highest uncertainty 
discount (15%). 
 
This approach serves as a conservative 
strategy to account for potential 
discrepancies and uncertainties inherent 
in the data. By applying the highest 
uncertainty discount, we aim to mitigate 
the risks associated with the lack of 
standardized quality measures, ensuring 
that any variability or errors in the 
inventory are adequately considered. 
This method provides a buffer against 
unforeseen inaccuracies, thereby 
safeguarding the integrity of the 
inventory's conclusions and facilitating 
more reliable decision-making. While 
this is not a substitute for 
comprehensive QA/QC processes, it is a 
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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? 

necessary interim solution to address 
the current limitations and uphold the 
credibility of the forest inventory data. 
 
It is anticipated that the data for 
estimating future emission factors will 
ŎƻƳŜ ŦǊƻƳ DǳŀǘŜƳŀƭŀΩǎ ǎŜŎƻƴŘ ƴŀǘƛƻƴŀƭ 
forest inventory. This improvement will 
apply the information to the surveys that 
have been used in Guatemala, which will 
help the error contribution of the 
allometric models to be reduced and not 
come from different sources of 
information. 
 
This information is integrated in the 
carbon strata map so that the error 
cannot be propagated. For this reason, 
the formula found in the FPCF 
uncertainty guidelines was applied to 
add an additional 10% to the emission 
factor error. 
 

Sampling No Yes The sampling design for the calculation 
of forest carbon of the plots varies since 
there are data from plots with a size 
ranging from 0.02 to 1 hectare in size of 
the plot, this because the collection of 
more than 3,000 plots distributed in 
most of Guatemala and covering more 
than 203 thousand trees that were 

High 
Bias and Random 

Yes Yes 
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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? 

inventoried. Derived from the fact that 
this information also comes from various 
information sources and it is not clear if 
there were quality control processes, 
this causes the contribution of sampling 
uncertainty to be high. 
 
For the propagation of the error, the 
probabilistic density function values 
were used for each of the carbon strata 
and for each of the different plot sizes 
with which the four strata of the carbon 
map were developed. 
 
Since the sample selected for the second 
forest inventory of Guatemala was 
elaborated between the National Forest 
Institute and FAO, as well as national and 
international experts, it is considered 
that the choice of sampling intensity for 
the second forest inventory of 
Guatemala was appropriate and it is 
considered that this information can 
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 factor 
0.47 was used, while to establish the 
belowground carbon fraction, the 
Mokany equation was used because it 
was established that this equation was 

High 
Random and Bias 

Yes Yes 
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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? 

the most appropriate in proportion to 
the area biomass.  
 
Using the forest carbon content per 
hectare, the Mokany equation was 
applied to obtain the proportion of 
subterranean carbon.  
 
This information is integrated in the 
carbon strata map so that the error 
cannot be propagated. For this reason, 
the formula found in the FPCF 
uncertainty guidelines was applied to 
add an additional 10% to the emission 
factor error. 
 
Since this component of the emission 
factor is related to the information 
captured from forest plots, it is expected 
that with the second forest inventory in 
Guatemala, standard operating 
procedures will be applied to reduce bias 
and error in the aerial biomass. 

Representativeness Yes No The map of carbon strata covers the 
entire territory since plots from different 
forest inventories in Guatemala were 
used to ensure that forest carbon is 
represented on the map. 
 
Also, as part of the review by the 
UNFCCC reference level, an analysis was 

High 
Bias 

Yes No 



 

 

 

196 

 

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? 

made on the correspondence of the map 
ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ Lb!.Ωǎ ǇƘȅǎƛŎŀƭ Ǉƭƻǘǎ 
(document included in annexed folder 
01.Datos_Fuentes/01. 
Carbono_forestal/Mapa Estratos de 
Carbono / 01_ControCalidad). 
 
Since the sample selected for the second 
forest inventory of Guatemala was 
elaborated between the National Forest 
Institute and FAO, as well as national and 
international experts, it is considered 
that the choice of sampling intensity for 
the second forest inventory of 
Guatemala was appropriate and it is 
considered that this information can 
help to reduce the contribution to the 
overall error. 
 

Wood density Yes Yes The average wood density was obtained 
for broadleaved and coniferous forest. 
To do that, for each type of forest, the 
species in each community of trees were 
identified and the arithmetic mean was 
calculated. 
 
Wood density was used to transform 
cubic meters from mean annual 
increments to convert volume to carbon. 
 

High 
Bias 

Yes No 
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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? 

Since the information comes from the 
literature, in the short-term exercises 
should be carried out to corroborate 
these densities for species found in 
Guatemala, since there is no quality 
assurance control of the data on 
published data. 

Integration 

Model Yes No There is an Excel file containing all the 
variables to estimate the uncertainty of 
the reductions. We will be working for 
the second reporting in a manual to 
perform this calculation. 
 
All sources of error were quantified in 
the activity data and emission factors, 
which were propagated in the 
integration, so it is assumed that the 
uncertainty calculation will be low. 
 
In addition, a logic function was 
performed within the tool to estimate 
emissions/removals to verify that the 
total area of the points coincides with 
the total area of the program.  
 
As for the Monte Carlo model, 
recommendations have been received 
to update the model, which is a process 
of continuous improvement to facilitate 

High  
Bias 

Yes No 
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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? 

its understanding in a sample and 
transparent manner. 
 

Integration Yes No Emission factors were calculated for 
each forest stratum according to the 
location of the dot grid plots to ensure 
comparability between the transition 
classes of activity data and those of 
emission factors. This source of 
uncertainty is considered as one of the 
main sources of uncertainty.  
 
"Within the process of creating the 
emission factors, especially the forest 
carbon content, it is not clear the quality 
control process that was used at the 
time of the sample design of each of the 
plots in which the information was 
collected. This is the reason for the NO 
mark in QA/QC. This lack of information 
is mostly due to the fact that data was 
only collected from several sources." 
 
It is hoped that with the information 
from Guatemala's second forest 
inventory, as well as the implementation 
of standard operating procedures for 
visual interpretation, the integration of 
activity data with emission factors can 
be improved for subsequent monitoring 
to reduce or mitigate the impact of 

High 
Bias 

Yes No 
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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? 

possible sources of error in the 
calculation of uncertainty. 

 

 

12.2 Quantification of uncertainty in Reference Level Setting 
 

Parameters and assumptions used in the Monte Carlo method 

 
Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Land I to Settlements 

            97.22                    118.05                     107.65  

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 I to Other Land 

            97.22                    118.05                     107.65  

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 I to Grasslands 

            89.71                    112.26                     100.88  

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 I to Annual Crops 

            92.12                    113.53                     102.97  

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 I to Agricultural Land-Other 

            92.12                    113.53                     102.97  

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 I to Agricultural Oilland 

            94.20                    115.09                     104.65  

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Lands I to agroforestry systems 

            53.06                    107.09                       84.21  

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 II to Other Lands 

            95.42                    115.96                     105.66  

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 II to Grasslands 

            87.98                    110.20                       98.91  

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 II to Annual Crops 

            90.31                    111.69                     100.94  

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 II to Agricultural Land-Other 

            90.31                    111.69                     100.94  

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 II to Agricultural Lands-Rubber 

            92.42                    113.00                     102.65  

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 II to Agricultural Lands-African Palm 

            60.95                      72.24                       64.07  

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 II to agroforestry systems 

            51.04                    105.11                       82.15  

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 III a Settlements 

            81.41                      92.81                       87.13  

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 III to Grasslands 

            73.18                      87.39                       80.43  

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 III to Crops-Annuals 

            75.92                      88.84                       82.40  

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Lands III to agroforestry systems 

            33.83                      84.89                       63.81  

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 

            75.68                      91.34                       83.49  

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 

            67.94                      85.75                       76.79  

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 

            70.53                      87.18                       78.77  

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 Lands-Coffee 

            70.53                      87.18                       78.77  

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 Agricultural Land-Other 

            70.53                      87.18                       78.77  

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 Agricultural Lands-Rubber 

            72.66                      88.39                       80.49  

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 Lands-African Palm 

            73.24                      88.98                       81.08  

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 

            29.59                      82.24                       60.04  

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 I to Grasslands 

            54.18                      78.64                       66.33  

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 I to Agricultural Land-Other 

            55.98                      78.10                       67.06  

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Lands I to agroforestry systems 

            17.83                      72.79                       49.57  

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 II to Grasslands 

            53.51                      76.59                       65.04  

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 II to Annual Crops 

            55.98                      78.10                       67.06  

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 II to agroforestry systems 

            16.85                      71.40                       48.35  

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 III to Grasslands 

            41.74                      63.36                       52.71  

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 III to Crops-Annuals 

            44.23                      64.96                       54.66  

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 III to agroforestry systems 

              4.90                      58.51                       35.86  

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 Settlements 

            47.31                      66.36                       56.92  

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 

            39.81                      60.42                       50.15  

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 

            42.15                      62.06                       52.21  

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 Lands-African Palm 

            44.83                      64.00                       54.52  

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Land I to Annual Crops 

            33.86                      51.51                       42.60  

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 I to Agricultural Lands-Coffee 

            36.05                      56.17                       46.12  

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 II to Grasslands 

            33.60                      54.56                       44.10  

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 II to Annual Crops 

            36.05                      56.17                       46.12  

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 II a Settlements 

            41.17                      60.50                       50.85  

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 II to Wetlands and Water Bodies 

            32.46                      51.33                       41.89  

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 III to agroforestry systems 

            24.76                      45.40                       35.10  

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 

            24.62                      42.23                       33.41  

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 

            27.05                      43.91                       35.50  

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 Agricultural Land-Other 

            27.05                      43.91                       35.50  

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 Lands-African Palm 

            29.80                      45.73                       37.76  

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. 

 



 

 

 

204 

 

Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Planting to pastures II 

            36.60                      65.93                       51.22  

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. 

 

Planting to pastures III 

            36.60                      65.93                       51.22  

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. 

 

Planting to pastures IV 

            36.60                      65.93                       51.22  

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. 

 

Planting to annual crops IV 

            36.60                      65.93                       51.22  

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. 

 

Plantation of coffee crops 

            36.60                      65.93                       51.22  

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 I Primary A Degraded 

            19.05                      49.95                       34.46  

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 I Primary To Highly Degraded 

            47.19                      73.64                       60.31  

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 I Degraded to Very Degraded 

            11.60                      40.01                       25.86  

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 II Primary A Degraded 

            19.02                      48.83                       33.86  

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 II Primary To Very Degraded 

            40.91                      69.25                       54.87  

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 II Degraded to Very Degraded 

              6.81                      35.31                       21.17  

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Land III Primary A Degraded 

            16.40                      39.48                       27.99  

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 III Primary To Very Degraded 

            34.06                      56.45                       45.32  

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 III Degraded to Severely Degraded 

              3.34                      31.25                       17.35  

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 Primary A Degraded 

            14.19                      39.35                       26.69  

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 Primary to Very Degraded 

            32.25                      54.81                       43.47  

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 Degraded to Severely Degraded 

              3.98                      29.43                       16.83  

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. 

 

Degraded plantations 

              6.35                      21.89                       14.12  

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 I Highly Degraded to Degraded 

          (40.02)                    (11.54)                     (25.79) 

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 I Highly Degraded to Primary 

          (73.88)                    (47.04)                     (60.36) 

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 I Degraded to Primary 

          (49.70)                    (18.91)                     (34.61) 

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 II Highly Degraded to Degraded 

          (35.54)                      (7.18)                     (21.16) 

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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Official Use Only 

Emisson Factors 

Parameter 
included in 
the model 

Range or standard deviations 
Parameter values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution 
function 

Assumptions  

 
 

Lower Upper  

Forest Land II Highly Degraded to Primary 

          (69.47)                    (40.94)                     (55.09) 

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 II Degraded to Primary 

          (48.86)                    (19.02)                     (33.96) 

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 III Highly Degraded to Degraded 

          (31.28)                      (3.58)                     (17.43) 

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 II Highly Degraded to Primary 

          (56.46)                    (33.97)                     (45.25) 

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 III Degraded to Primary 

          (39.24)                    (16.03)                     (27.68) 

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 Highly Degraded to Degraded 

          (29.26)                      (4.51)                     (16.88) 

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 Highly Degraded to Primary 

          (55.07)                    (32.41)                     (43.61) 

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 Degraded to Primary 

          (39.07)                    (14.18)                     (26.82) 

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. 

 

Plantations I conifers 

          (14.56)                      (3.91)                       (9.23) 

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. 

 

Plantations of Broadleaf Plantations 

          (22.05)                      (6.51)                     (14.28) 

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Deforestation  

Forest Land I to Settlements 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 I to Other Land 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 I to Grasslands 
            
77.29  

               
7,602.05  

                
3,839.67  

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 I to Annual 
Crops 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 I to Agricultural 
Lands-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 I to Agricultural 
Land-Other 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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 I to Agricultural 
Oilland 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 I to Agricultural 
Land-African 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 I to 
agroforestry systems 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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 II to 
Settlements 

                   
-    

                           
-    

                            
-    

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 II to Other 
Lands 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 II to Grasslands 

    
13,830.
24  

            
32,245.82  

             
23,038.03  

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Land II to Annual 
Crops 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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 II to Agricultural 
Lands-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 II to Agricultural 
Land-Other 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 II to Agricultural 
Lands-Rubber 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 II to 
Agricultural Lands-African 
Palm 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 II to agroforestry 
systems 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 III a Settlements 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 III 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 III to Grasslands 

    
43,059.
43  

            
72,130.72  

             
57,595.07  

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 III to Crops-
Annuals 

         
593.30  

               
9,005.87  

                
4,799.59  

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 III to agricultural 
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 III to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 III to 
Agricultural Lands-African 
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. 
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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Lands III to 
agroforestry systems 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 
Settlements 

                   
-    

                           
-    

                            
-    

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 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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 

    
41,382.
64  

            
69,967.84  

             
55,675.24  

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 

      
2,996.9
3  

            
14,281.59  

                
8,639.26  

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 Lands-Coffee 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 Agricultural 
Land-Other 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 Agricultural 
Lands-Rubber 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 Lands-African 
Palm 

         
593.30  

               
9,005.87  

                
4,799.59  

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 

            
77.29  

               
7,602.05  

                
3,839.67  

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 I to Settlements 
                   
-    

                           
-    

                            
-    

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 I 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 I to Grasslands 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Land I 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 I to Agricultural 
Lands-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 I to Agricultural 
Land-Other 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I to 
agroforestry systems 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 II to 
Settlements 

                   
-    

                           
-    

                            
-    

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 II 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 II to Grasslands 

      
1,742.9
2  

            
11,695.93  

                
6,719.43  

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 II to Annual 
Crops 

            
77.29  

               
7,602.05  

                
3,839.67  

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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 II to 
Agricultural Lands-African 
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 II to agroforestry 
systems 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Land III a Settlements 
                   
-    

                           
-    

                            
-    

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 III 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 III to Grasslands 

    
10,791.
35  

            
27,605.37  

             
19,198.36  

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 III to Crops-
Annuals 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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 III to agricultural 
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 III to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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 
Settlements 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 

      
6,403.1
8  

            
20,474.52  

             
13,438.85  

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 

      
1,742.9
2  

            
11,695.93  

                
6,719.43  

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 Lands-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 IV to Agricultural 
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. 
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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Land IV to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 Lands-African 
Palm 

        
(378.7
1) 

               
6,138.21  

                
2,879.75  

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. 

 

Forest Land I to Settlements 
                   
-    

                           
-    

                            
-    

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 I 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 I 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. 

 

Forest Land I to Annual 
Crops 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 I to Agricultural 
Lands-Coffee 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 I to Agricultural 
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 I to Agricultural 
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 I to Agricultural 
Land-African 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 I 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 Lands II to 
Settlements 

                   
-    

                           
-    

                            
-    

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 II 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 II 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. 
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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Lands II to Grasslands 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 II to Annual 
Crops 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 II to Agricultural 
Lands-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 II to Agricultural 
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 II to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 II to 
Agricultural Lands-African 
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 II 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 III a Settlements 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 III 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 Lands II to Wetlands 
and Water Bodies 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 III 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. 

 

Forest Land III 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 III to agricultural 
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 III to agricultural 
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 III to Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Lands III to 
Agricultural Lands-African 
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 III to 
agroforestry systems 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 
Settlements 

                   
-    

                           
-    

                            
-    

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 

         
593.30  

               
9,005.87  

                
4,799.59  

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 a 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 IV to Annual 
Crops 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 Lands-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 IV to Agricultural 
Land-Other 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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 Agricultural 
Lands-Rubber 

                   
-    

                           
-    

                            
-    

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 Lands-African 
Palm 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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. 

 

Planting to pastures II 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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. 

 

Planting to pastures III 
            
77.29  

               
7,602.05  

                
3,839.67  

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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Official Use Only 

Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Planting to pastures IV 

        
(740.8
0) 

               
4,580.48  

                
1,919.84  

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. 

 

Planting to annual crops IV 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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. 

 

Plantation of coffee crops 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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. 

 

Degradation  

Forest Land I Primary A 
Degraded 

    
15,374.
94  

            
34,540.79  

             
24,957.86  

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 I Primary To 
Highly Degraded 

      
4,321.8
2  

            
16,796.38  

             
10,559.10  

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 I Degraded to 
Very Degraded 

      
1,151.9
6  

            
10,367.06  

                
5,759.51  

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 II Primary A 
Degraded 

    
45,582.
20  

            
75,367.45  

             
60,474.83  

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 II Primary To 
Very Degraded 

    
13,063.
79  

            
31,092.43  

             
22,078.11  

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 II Degraded to 
Very Degraded 

      
2,996.9
3  

            
14,281.59  

                
8,639.26  

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 III Primary A 
Degraded 

    
28,961.
89  

            
53,591.05  

             
41,276.47  

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 III Primary To 
Very Degraded 

      
7,116.4
8  

            
21,681.06  

             
14,398.77  

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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Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

Forest Land III Degraded to 
Severely Degraded 

    
10,791.
35  

            
27,605.37  

             
19,198.36  

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 Primary A 
Degraded 

    
69,476.
02  

          
105,229.0
3  

             
87,352.53  

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 Primary to 
Very Degraded 

    
14,600.
70  

            
33,395.19  

             
23,997.95  

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 Degraded to 
Severely Degraded 

    
22,483.
06  

            
44,711.19  

             
33,597.13  

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. 

 

Degraded plantations 

        
(921.5
2) 

               
2,841.36  

                   
959.92  

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. 

 

Increases in carbon stocks (Hectares)  

 Forest Land I Highly 
Degraded to Degraded  

            
77.29  

               
7,602.05  

                
3,839.67  

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 I Highly 
Degraded to Primary  

         
593.30  

               
9,005.87  

                
4,799.59  

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 I Degraded to 
Primary  

    
19,295.
89  

            
40,219.01  

             
29,757.45  

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 II Highly 
Degraded to Degraded  

      
7,116.4
8  

            
21,681.06  

             
14,398.77  

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 II Highly 
Degraded to Primary  

      
1,742.9
2  

            
11,695.93  

                
6,719.43  

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 II Degraded to 
Primary  

    
33,068.
08  

            
59,084.04  

             
46,076.06  

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 III Highly 
Degraded to Degraded  

      
3,651.9
0  

            
15,546.45  

                
9,599.18  

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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Activity Data 

Parameter 
included in 
the model 

Range or standard 
deviations 

Paramete
r values 

Error sources quantified 
in the model (e.g. 

measurement error, 
model error, etc.) 

Probability distribution function Assumptions  

 
 

Lower Upper  

 Forest Land II Highly 
Degraded to Primary  

      
4,321.8
2  

            
16,796.38  

             
10,559.10  

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 III Degraded to 
Primary  

    
36,378.
99  

            
63,452.47  

             
49,915.73  

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 Highly 
Degraded to Degraded  

    
10,791.
35  

            
27,605.37  

             
19,198.36  

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 Highly 
Degraded to Primary  

      
5,004.6
8  

            
18,033.35  

             
11,519.01  

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 Degraded to 
Primary  

    
50,652.
80  

            
81,815.87  

             
66,234.33  

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. 

 

 Plantations I conifers  

    
10,791.
35  

            
27,605.37  

             
19,198.36  

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. 

 

Plantations of Broadleaf 
Plantations 

      
5,698.8
9  

            
19,258.97  

             
12,478.93  

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. 

 

 

 

 

Quantification of the uncertainty of the estimate of the Reference level  

 

  

Deforestation  
Forest 
degradation 

Enhancement of carbon stocks 

(TonCO2eq/year) (TonCO2eq/year) (TonCO2eq/year) 
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A Median 7,925,854 3,741,959 -2,916,333 

B Upper bound 90% CI (Percentile 0.95) 9,179,547.12 4,610,617.10 -2,277,453.25 

C Lower bound 90% CI (Percentile 0.05) 6,701,261.38 2,921,024.97 -3,634,569.05 

D 
Half Width Confidence Interval at 90% (B ς C / 
2) 

1,239,143 844,796 678,558 

E Relative margin (D / A) 16% 23% -23% 

F Uncertainty discount 4% 4% 4% 

 

 

The Montecarlo model can be accessed through the following link: 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link 

 

The file is called: Archivo_Incertidumbres_Para_MonteCarlo_02mayo2025_actualizado_ !ƴŘ ƛƴ ǘƘŜ ǘŀō άCuadro_Informeέέ ȅƻǳ Ŏŀƴ ŦƛƴŘ ǘƘŜ ǎǘŀǘƛǎǘƛŎǎΦ 

 

*** 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 inventory) was 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 used, including 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 carbon 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 biomass to carbon is done without reporting separately the carbon fraction. Therefore, 

neither the stem-root 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.  

 

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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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 categories 79.8% have 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 contribute 95.1% of the uncertainty of the reductions. Of these elements, 

degradation contribute 56.3%, while 29.2% come from forest degradation restoration emission factors. Finally, emission factors from deforestation contribute the remaining 

9.6%.  

 

Table 52. Senility analysis of reference level 

The dimensionals for the activity data (DA) are hectares while for the emission factors are (FE). They are not shown in the table because the values are mixed. 

 

 

Input Variable 
Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

NR-FE-DEG-Forest Land IV Primary to Degraded              14.19               21.95                  39.35     7,188,884.24      7,413,032.36     7,916,086.00     727,201.76  22.2% 

NR-FE-DEG-Forest Lands II Primary A Degraded              19.02               27.80                  48.83     7,237,514.93      7,413,032.36     7,834,011.31     596,496.38  15.0% 

NR-FE-RDEG-Forest Lands IV Degraded to Primary -            39.07  -            21.19  -               14.18     7,020,952.10      7,413,032.36     7,566,677.53     545,725.43  12.5% 

NR-FE-RDEG-Forest Lands II Degraded to Primary -            48.86  -            26.17  -               19.02     7,067,003.51      7,413,032.36     7,522,011.69     455,008.19  8.7% 

NR-FE-RDEG-Forest Lands III Degraded to Primary -            39.24  -            22.98  -               16.03     7,144,509.24      7,413,032.36     7,527,848.33     383,339.09  6.2% 

NR-FE-DEF-Primary-Forest Land IV to Grasslands              67.94               74.42                  85.75     7,293,766.06      7,413,032.36     7,621,836.72     328,070.65  4.5% 

NR-FE-DEG-Forest Lands III Primary A Degraded              16.40               19.44                  39.48     7,371,497.95      7,413,032.36     7,686,685.86     315,187.91  4.2% 

NR-FE-RDEG-Forest Lands I Degraded to Primary -            49.70  -            28.33  -               18.91     7,202,596.53      7,413,032.36     7,505,822.54     303,226.01  3.9% 

NR-FE-DEG-Forest Land IV Degraded to Very Degraded                 3.98               16.25                  29.43     7,276,609.49      7,413,032.36     7,559,570.18     282,960.69  3.4% 

NR-FE-DEF-Primary-Forest Land III to Grasslands              73.18               77.06                  87.39     7,339,150.75      7,413,032.36     7,610,055.52     270,904.77  3.1% 



 

 

 

220 

 

Official Use Only 

Input Variable 
Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

NR-FE-DEG-Forest Land I Primary A Degraded              19.05               28.15                  49.95     7,337,872.70      7,413,032.36     7,593,051.07     255,178.38  2.7% 

NR-FE-DEG-Forest Land II Primary A Very Degraded              40.91               47.63                  69.25     7,363,923.47      7,413,032.36     7,571,027.77     207,104.31  1.8% 

NR-FE-DEG-Forest Land IV Primary To Very Degraded              32.25               40.81                  54.81     7,345,081.35      7,413,032.36     7,524,236.82     179,155.47  1.3% 

NR-FE-DEG-Forest Land III Degraded to Very Degraded                 3.34               16.72                  31.25     7,327,994.88      7,413,032.36     7,505,312.40     177,317.52  1.3% 

NR-FE-DEF-Primary-Forest Lands II to Grasslands              87.98               96.72               110.20     7,346,397.58      7,413,032.36     7,515,819.26     169,421.68  1.2% 

NR-FE-RDEG-Forest Land IV Heavily Degraded to Degraded -            29.26  -            13.21  -                  4.51     7,311,057.23      7,413,032.36     7,468,306.98     157,249.75  1.0% 

NR-FE-DEF-Degraded-Forest Land III to Grasslands              41.74               51.28                  63.36     7,352,476.17      7,413,032.36     7,489,799.78     137,323.61  0.8% 

NR-FE-RDEG-Forest Land II Highly Degraded to Degraded -            35.54  -            16.07  -                  7.18     7,320,266.23      7,413,032.36     7,455,395.51     135,129.28  0.8% 

NR-FE-DEG-Forest Land III Primary To Very Degraded              34.06               44.36                  56.45     7,363,929.97      7,413,032.36     7,470,645.22     106,715.24  0.5% 

NR-FE-DEG-Forest Land I Primary A Very Degraded              33.35               46.58                  59.80     7,366,819.29      7,413,032.36     7,459,245.42        92,426.13  0.4% 

NR-FE-DEF-Degraded-Forest Lands IV to Grasslands              39.81               46.08                  60.42     7,385,184.33      7,413,032.36     7,476,814.96        91,630.62  0.4% 

NR-DA-DEF-DEF-Plantation to pastures III              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% 

NR-FE-RDEG-Forest Land III Highly Degraded to Degraded -            31.28  -            10.80  -                  3.58     7,347,967.55      7,413,032.36     7,435,956.01        87,988.46  0.3% 

NR-FE-RDEG-Forest Land IV Heavily Degraded to Primary -            55.07  -            40.98  -               32.41     7,359,300.80      7,413,032.36     7,445,674.26        86,373.46  0.3% 

NR-FE-DEG-Forest Land II Degraded to Very Degraded                 6.81               15.04                  35.31     7,389,502.53      7,413,032.36     7,470,996.41        81,493.88  0.3% 

NR-FE-RDEG-Forest Land II Heavily Degraded to Primary -            56.46  -            40.22  -               33.97     7,356,294.62      7,413,032.36     7,434,890.45        78,595.82  0.3% 

NR-DA-DEF-DEF-Plantation to coffee crops -         921.52            959.92           2,841.36     7,374,331.65      7,413,032.36     7,451,733.06        77,401.41  0.3% 

NR-DA-DEF-DEF-Plantation to pastures II -         921.52            959.92           2,841.36     7,376,871.94      7,413,032.36     7,449,192.78        72,320.84  0.2% 

NR-FE-PLANT-Conifer Plantations I -               8.56  -               3.24                     2.08     7,379,226.73      7,413,032.36     7,446,837.99        67,611.26  0.2% 

NR-FE-DEF-Primary-Forest Lands IV to agroforestry systems              29.59               60.18                  82.24     7,374,160.98      7,413,032.36     7,441,063.75        66,902.77  0.2% 

NR-FE-DEF-DEF-Plantation to pastures III              14.44               35.92                  65.93     7,385,740.71      7,413,032.36     7,451,169.52        65,428.81  0.2% 

NR-FE-PLANT-Plantation establishments -               9.53  -               1.76                     6.01     7,380,949.41      7,413,032.36     7,445,115.30        64,165.89  0.2% 

NR-FE-RDEG-Forest Land II Heavily Degraded to Primary -            69.47  -            54.38  -               40.94     7,379,492.02      7,413,032.36     7,442,916.79        63,424.76  0.2% 

NR-FE-DEG-Forest Land I Degraded to Very Degraded              11.60               13.63                  40.01     7,409,164.09      7,413,032.36     7,463,310.99        54,146.90  0.1% 

NR-FE-DEF-Primary-Forest Lands I to agroforestry systems              53.06               87.54               107.09     7,380,178.82      7,413,032.36     7,431,666.93        51,488.10  0.1% 
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Input Variable 
Corresponding Input Value Output Value Percent 

Low Output Base Case High Output Low Base High Swing Swing^2 

NR-FE-DEF-Degraded-Forest Lands II 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% 

NR-DA-DEF-DEF-Plantation to Grasslands IV -         740.80        1,919.84           4,580.48     7,387,910.61      7,413,032.36     7,438,154.11        50,243.50  0.1% 

NR-FE-RDEG-Forest Land I Heavily Degraded to Primary -            61.90  -            46.50  -               31.10     7,388,578.65      7,413,032.36     7,437,486.07        48,907.42  0.1% 

NR-FE-DEF-Primary-Forest Land IV to Crops-Annuals              70.53               78.93                  87.18     7,389,024.63      7,413,032.36     7,436,624.90        47,600.27  0.1% 

NR-FE-DEF-Degraded-Forest Land IV to Crops-Annuals              42.15               47.87                  62.06     7,400,312.89      7,413,032.36     7,444,592.77        44,279.88  0.1% 

NR-DA-DEF-DEF-Planting to annual crops IV -         921.52            959.92           2,841.36     7,394,003.90      7,413,032.36     7,432,060.82        38,056.92  0.1% 

NR-FE-RDEG-Forest Land I Very Degraded to Degraded -            40.02  -            27.99  -               11.54     7,397,740.36      7,413,032.36     7,433,930.76        36,190.40  0.1% 

NR-FE-DEF-Degraded-Forest Lands II to agroforestry systems              16.85               51.80                  71.40     7,390,825.00      7,413,032.36     7,425,483.23        34,658.23  0.1% 

NR-FE-DEF-Degraded-Forest Lands III to agroforestry systems                 4.90               45.31                  58.51     7,387,358.20      7,413,032.36     7,421,419.83        34,061.63  0.0% 

NR-FE-DEF-Grassland Planting IV              13.87               28.53                  65.93     7,403,714.82      7,413,032.36     7,436,793.77        33,078.94  0.0% 

NR-FE-DEF-Primary-Forest Land I to Grasslands              89.71            100.91               112.26     7,398,808.13      7,413,032.36     7,427,451.27        28,643.14  0.0% 

NR-FE-DEF-Degraded-Forest Land II to Crops-Annuals              55.98               64.03                  78.10     7,402,799.77      7,413,032.36     7,430,901.71        28,101.94  0.0% 

NR-FE-DEF-Very Degraded-Forest Land IV to Grasslands              24.62               30.74                  42.23     7,403,315.24      7,413,032.36     7,431,283.95        27,968.71  0.0% 

NR-FE-DEF-Primary-Forest Lands IV to Agricultural Lands-African Palm              73.24               76.82                  88.98     7,407,356.40      7,413,032.36     7,432,349.84        24,993.44  0.0% 

NR-FE-DEF-Primary-Forest Land III to Crops-Annuals              75.92               77.52                  88.84     7,410,493.58      7,413,032.36     7,431,009.47        20,515.89  0.0% 

NR-FE-DEF-Primary-Forest Land I to Agricultural Land-Other              92.12            102.94               113.53     7,402,724.81      7,413,032.36     7,423,121.56        20,396.75  0.0% 

NR-FE-DEF-Primary-Forest Land II to Crops-Annuals              90.31            101.04               111.69     7,402,800.29      7,413,032.36     7,423,175.50        20,375.22  0.0% 

NR-FE-DEF-Degraded-Forest Land III to Crops-Annuals              44.23               53.36                  64.96     7,404,326.13      7,413,032.36     7,424,086.34        19,760.21  0.0% 

NR-FE-DEF-Degraded-Forest Lands IV to Agricultural Lands-African Palm              44.83               45.60                  64.00     7,412,302.12      7,413,032.36     7,430,571.90        18,269.78  0.0% 

NR-FE-DEF-Degraded-Forest Lands I to Agroforestry Systems              17.83               48.79                  72.79     7,403,197.25      7,413,032.36     7,420,658.00        17,460.75  0.0% 

NR-FE-DEF-Primary-Forest Lands II 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% 

NR-FE-DEF-Primary-Forest Lands III to agroforestry systems              33.83               67.00                  84.89     7,402,497.88      7,413,032.36     7,418,716.97        16,219.09  0.0% 

NR-FE-DEF-Degraded-Forest Lands I to Grasslands              54.18               60.01                  78.64     7,409,329.48      7,413,032.36     7,424,868.08        15,538.60  0.0% 

NR-FE-DEF-Primary-Forest Lands IV to Other Lands              75.68               78.05                  91.34     7,410,771.08      7,413,032.36     7,425,693.12        14,922.05  0.0% 

NR-FE-DEF-Primary-Forest Land I to Crops-Annuals              92.12            100.79               113.53     7,407,528.38      7,413,032.36     7,421,126.21        13,597.83  0.0% 
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Corresponding Input Value Output Value Percent 
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NR-FE-DEF-Primary-Forest Land II to Agricultural Land-Other              90.31            101.04               111.69     7,406,210.98      7,413,032.36     7,419,794.46        13,583.48  0.0% 

NR-FE-DEF-Primary-Forest Land I to Agricultural Land-Rubber              94.20            103.34               115.09     7,407,228.70      7,413,032.36     7,420,497.75        13,269.04  0.0% 

NR-FE-DEF-Primary-Forest Land II to Agricultural Land-Rubber              92.42               95.10               113.00     7,411,333.54      7,413,032.36     7,424,405.23        13,071.68  0.0% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Coffee              70.53               80.98                  87.18     7,406,394.89      7,413,032.36     7,416,972.73        10,577.84  0.0% 

NR-FE-DEF-DEF-Plantation to pastures II              36.60               58.08                  65.93     7,406,209.88      7,413,032.36     7,415,527.41           9,317.53  0.0% 

NR-FE-DEF-Planting to annual crops IV              15.90               30.56                  45.23     7,408,373.59      7,413,032.36     7,417,691.12           9,317.53  0.0% 

NR-FE-DEF-Plantation to coffee crops              36.60               62.16                  65.93     7,404,913.81      7,413,032.36     7,414,231.35           9,317.53  0.0% 

NR-FE-DEF-Very Degraded-Forest Land IV to Agricultural Land-Other              16.98               25.41                  43.91     7,410,354.29      7,413,032.36     7,418,911.60           8,557.31  0.0% 

NR-FE-DEF-Primary-Forest Land II to Agricultural Land-African Palm              96.74            102.28               107.82     7,409,512.66      7,413,032.36     7,416,552.06           7,039.40  0.0% 

NR-FE-DEF-Degraded-Forest Lands I to Agricultural Lands-Others              55.98               59.88                  78.10     7,411,792.21      7,413,032.36     7,418,817.69           7,025.49  0.0% 

NR-FE-DEF-Very Degraded-Forest Lands II to Grasslands              33.60               48.26                  54.56     7,408,377.68      7,413,032.36     7,415,034.36           6,656.68  0.0% 

NR-FE-DEF-Primary-Forest Land I to Other Lands              97.22            107.64               118.05     7,409,722.49      7,413,032.36     7,416,339.74           6,617.25  0.0% 

NR-FE-DEF-Very degraded-Forest Lands III to agroforestry systems                 7.90               18.22                  28.54     7,409,754.93      7,413,032.36     7,416,309.79           6,554.86  0.0% 

NR-FE-DEF-Primary-Forest Land II to Other Lands              95.42            105.74               115.96     7,409,753.23      7,413,032.36     7,416,276.75           6,523.52  0.0% 

NR-FE-DEF-Very degraded-Forest Land I to Agricultural Land-Coffee              36.05               49.02                  56.17     7,408,913.53      7,413,032.36     7,415,303.29           6,389.76  0.0% 

NR-FE-DEF-Very Degraded-Forest Land II to Crops-Annuals              36.05               50.29                  56.17     7,408,510.34      7,413,032.36     7,414,900.10           6,389.76  0.0% 

NR-FE-DEF-Very Degraded-Forest Land III to Settlements              41.17               41.81                  60.50     7,412,831.92      7,413,032.36     7,418,970.62           6,138.69  0.0% 

NR-FE-DEF-Degraded-Forest 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% 

NR-FE-DEF-Very degraded-Forest Lands II to Wetlands and Water Bodies              32.46               38.32                  51.33     7,411,170.29      7,413,032.36     7,417,163.17           5,992.87  0.0% 

NR-FE-DEF-Very degraded-Forest land I to crops-annuals              33.86               46.97                  51.51     7,408,867.41      7,413,032.36     7,414,475.71           5,608.31  0.0% 

NR-FE-DEF-Very Degraded-Forest Land IV to Crops-Annuals              27.05               38.79                  43.91     7,409,304.98      7,413,032.36     7,414,661.12           5,356.14  0.0% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Other              70.53               78.93                  87.18     7,410,364.83      7,413,032.36     7,415,653.75           5,288.92  0.0% 

NR-FE-DEF-Very degraded-Forest Land IV to agricultural land-African palm              29.80               40.02                  45.73     7,409,785.91      7,413,032.36     7,414,844.48           5,058.57  0.0% 

NR-FE-DEF-Primary-Forest Land IV to Agricultural Land-Rubber              72.66               79.33                  88.39     7,410,915.23      7,413,032.36     7,415,912.47           4,997.24  0.0% 

NR-FE-DEG-Degraded plantations              20.48               28.18                  35.88     7,410,586.36      7,413,032.36     7,415,478.36           4,892.00  0.0% 
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NR-FE-DEF-Primary-Forest Land III 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% 

NR-DA-DEF-Primary-Forest Lands I to Settlements -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land I to Other Lands -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land I to Grasslands              77.29        3,839.67           7,602.05     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land I A Crops-Annuals -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land I to Agricultural Land-Other -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land I to Agricultural Land-Rubber -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Lands I to agroforestry systems -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Other Lands -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Grasslands    13,830.24     23,038.03        32,245.82     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Crops-Annuals -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-Other -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-Rubber -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land II to Agricultural Land-African Palm -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Lands II to agroforestry systems -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land III a Settlements -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land III to Grasslands    43,059.43     57,595.07        72,130.72     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land III to Crops-Annuals           593.30        4,799.59           9,005.87     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Lands III to agroforestry systems -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land IV to Other Lands -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Lands IV to Grasslands    41,382.64     55,675.24        69,967.84     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land IV to Crops-Annuals       2,996.93        8,639.26        14,281.59     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Coffee -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Other -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-Rubber -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 
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NR-DA-DEF-Primary-Forest Land IV to Agricultural Land-African Palm           593.30        4,799.59           9,005.87     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Primary-Forest Lands IV to agroforestry systems              77.29        3,839.67           7,602.05     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands I to Grasslands -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land I to Agricultural Land-Other -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands I to Agroforestry Systems -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands II to Grasslands       1,742.92        6,719.43        11,695.93     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land II to Annual-Crops              77.29        3,839.67           7,602.05     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands II to agroforestry systems -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land III to Grasslands    10,791.35     19,198.36        27,605.37     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land III to Crops-Annuals -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands III to agroforestry systems -         740.80        1,919.84           4,580.48     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands IV to Settlements -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land IV to Grasslands       6,403.18     13,438.85        20,474.52     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Land IV to Crops-Annuals       1,742.92        6,719.43        11,695.93     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Degraded-Forest Lands IV to Agricultural Lands-African Palm -         378.71        2,879.75           6,138.21     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very degraded-Forest land I to annual crops -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land I to Agricultural Land-Coffee -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Lands II to Grasslands -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land II to Annual-Crops -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land III to Settlements -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very degraded-Forest Lands II to Wetlands and Water Bodies -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very degraded-Forest Lands III to agroforestry systems -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land IV to Grasslands           593.30        4,799.59           9,005.87     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land IV to Crops-Annuals -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEF-Very Degraded-Forest Land IV to Agricultural Land-Other -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 
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NR-DA-DEF-Very degraded-Forest Land IV to Agricultural Land-African Palm -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land I Primary A Degraded    15,374.94     24,957.86        34,540.79     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land I Primary A Very Degraded       4,321.82     10,559.10        16,796.38     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land I Degraded to Very Degraded       1,151.96        5,759.51        10,367.06     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land II Primary A Degraded    45,582.20     60,474.83        75,367.45     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land II Primary To Very Degraded    13,063.79     22,078.11        31,092.43     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land II Degraded to Very Degraded       2,996.93        8,639.26        14,281.59     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Lands III Primary to Degraded    28,961.89     41,276.47        53,591.05     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land III Primary A Very Degraded       7,116.48     14,398.77        21,681.06     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land III Degraded to Very Degraded    10,791.35     19,198.36        27,605.37     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Lands IV Primary to Degraded    69,476.02     87,352.53     105,229.03     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land IV Primary A Very Degraded    14,600.70     23,997.95        33,395.19     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Forest Land IV Degraded to Very Degraded    22,483.06     33,597.13        44,711.19     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-DEG-Degraded plantations -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land I Highly Degraded to Degraded              77.29        3,839.67           7,602.05     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land I Heavily Degraded to Primary           593.30        4,799.59           9,005.87     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land I Degraded to Primary    19,295.89     29,757.45        40,219.01     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Lands II Very Degraded to Degraded       7,116.48     14,398.77        21,681.06     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land II Heavily Degraded to Primary       1,742.92        6,719.43        11,695.93     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Lands II Degraded to Primary    33,068.08     46,076.06        59,084.04     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land III Heavily Degraded to Degraded       3,651.90        9,599.18        15,546.45     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land II Heavily Degraded to Primary       4,321.82     10,559.10        16,796.38     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land III Degraded to Primary    36,378.99     49,915.73        63,452.47     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land IV Heavily Degraded to Degraded    10,791.35     19,198.36        27,605.37     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-RDEG-Forest Land IV Heavily Degraded to Primary       5,004.68     11,519.01        18,033.35     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 
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NR-DA-RDEG-Forest Land IV Degraded to Primary    50,652.80     66,234.33        81,815.87     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-PLANT-Conifer Plantations I    10,791.35     19,198.36        27,605.37     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

NR-DA-PLANT-Plantation establishments       5,698.89     12,478.93        19,258.97     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

PM-DA-DEF-Primary-Forest Land I to Other Land -         921.52            959.92           2,841.36     7,413,032.36      7,413,032.36     7,413,032.36                            -    0.0% 

PM-FE-DEF-Primary-Forest Land I to Other Lands              97.22            107.64               118.05     7,413,032.36      7,413,032.36     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_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link 

 

The file is called " Archivo_Sensibilidad_RE_22mayo2025_actualizado_NR_bueno_ Inside the excel file tab called:  AS_NR_junio

https://drive.google.com/drive/folders/1BaUk_CGtA1LJffUdGT8FIrjkzuIW2GWb?usp=drive_link
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ANNEX 5: ER MONITORING REPORT (ER-MR) ON THE AREA OUTSIDE THE SCOPE 

OF ER 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 Triángulo de la 

Candelaria, Laguna del Tigre. 

 

5.1 Carbon pools, sources and sinks 
 

5.1.1. Description of Sources and Sinks selected 

 

Sources/Sinks Included? 

Emissions from deforestation Yes 

Emissions from forest degradation No 

Enhancement of carbon stocks No 

Sustainable management of forests No 

Conservation of carbon stocks No 

 

5.1.2. Description of carbon pools and greenhouse gases selected 

 

Carbon Pools Selected? 

Above Ground Biomass (AGB) Yes 

Below Ground Biomass (BGB) No 

Biomass in non-woody vegetation No 

Dead organic matter No 

Soil Organic Carbon (SOC) No 

 

 

GHG Selected? 

CO2 Yes 

CH4 No 

N2O No 

 

5.2 REFERENCE LEVEL 
 

5.1.3. Reference Period 

The reference period is 2006-2016. 

 

5.1.4. Forest definition used in the construction of the Reference Level 

According to the national definition, the forest is the continuous area with dominant tree cover with 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 provide 

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. 
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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, for example 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 similar 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, and the 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. Average annual historical emissions over the Reference Period 

 

5.1.5.1. Description of method used for calculating the average annual historical emissions over the Reference Period 

 

The land use approach, in the three REDD+ activities of deforestation, degradation and increases in forest carbon 

stocks (IPCC, 2006). CO2eq 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 other land 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[Ґ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἭἮzἐἏ ἋἎἬἭἯzἐἏ ἠἺἭἫzἐἋ ἠἸἴἩzἐἋ  

 

Where: 

 

RL = Reference Level 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from degradation 
ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), and degraded permanent forest lands that 
increase their forest cover and establishment of forest plantations (Increases). 

FE = Emission factors for deforestation and degradation and absorption factors for carbon 
increases in forest biomass. 

FA = Emission factors for absorption 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 CO2 equivalent.  

 

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. 

 

¶ File containing the estimates of emissions and removals for each of the REDD+ activities: 

¶ 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 with specific assumptions based on the information available, and their methods of obtaining 

activity data and their emission and absorption factors. 

 

1.1.2 Activity data and emission factors used for calculating the average Annual historical 

emissions over the Reference Period 
 

Activity data 

 

Parameter: Deforestation 

Description: Forest land converted to non-forest 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 

description of 

measurement/calculati

on methods and 

procedures applied:  

To generate the activity data for this parameter, Collect Earth was used as a platform for 

the collection of land use information for the years of interest, which allows us to identify 

the permanence and changes that occurred in these years. For the identification of these 

land uses, Guatemala uses the IPCC classification to establish the land use of the parcel 

being observed. To use the Collect Earth form, Guatemala has a methodological protocol 

for its use, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=

drive_link 

 

 

The interpreters who performed the interpretation and after labeling the 11,354 sample 

points and labeling the change, a filter was made to identify those points that were 

deforestation within the program area. A total of 27 points were identified within the 

program area, to then use the equation found in section 2.1.1 to obtain the data on 

hectares of deforestation. The table 68 of applied values shows the main transitions 

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 called 

"Estimacion_ Emisiones_Guatemala_NRF_MR_2daRonda_05agosto2024". In the tab 

ŎŀƭƭŜŘ ά!ǊŜŀ9ȄǘŜǊƴŀέ 

In the NR Program tab and column E of the deforestation section (Rows 7-9) is the 

information corresponding to the activity data of the reference level. The information in 

this column is not divided into the ȅŜŀǊΩǎ corresponding to the reference level. 

 

Value applied For deforestation, the land representation categories being used are those according to 

the IPCC.  

Table 53. Deforestation in the reference level 

Classification (Ha) 

Forest I to cropland 957.77 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
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Forest I to grasslands 23,944.28 

Forest I to other lands 957.77 
 

QA/QC procedures 

applied: 

A review of the non-logical changes was made and the information corresponding to the 

land cover that did not match was updated.  

 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 5% error.   

Uncertainty associated 

with this parameter: 

Table 54. Uncertainties for deforestation for the reporting period 

 

Classification Deforestation ((TonCO2/year)) 

Median 2,440,861 

Average 2,582,319 

Deviation 1,603,825,524,163 

CI ς lower limit 985,818 

CI ς upper limit 4,499,796 

% 72 
 

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

link: 

To check the grid of points for the activity data, please click on the following link: 

https://drive.google.com/drive/folders/1tEoT1GJPzitSpmoW3nLxhi5entlqBUAo  

 

To check the emissions and removals estimation tool, please click on the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV   

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
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1.1.3 Calculation of the average annual historical emissions over the Reference Period 
 

 

Accreditation 
period year t 

Annual average of 
historical emissions 
derived from 
deforestation during 
the Reference 
Period (tCO2eq/year) 

If applicable, annual 
average of historic 
emissions from 
forest degradation 
during the 
Reference Period 
(tCO2eq/year) 

If applicable, 
annual average of 
historical 
removals by sinks 
during the 
Reference Period 
(tCO2eq/year) 

Adjustment, if 
applicable 
(tCO2eq/year) 

Reference 
level 
(tCO2eq/year) 

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 
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5.3 Estimated reference level 
 

ER Program Reference level 
The 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. 

 

Accreditation 
period year t 

Annual average of 
historical 
emissions derived 
from 
deforestation 
during the 
Reference Period 
(tCO2eq/year) 

If applicable, 
annual average of 
historic emissions 
from forest 
degradation 
during the 
Reference Period 
(tCO2eq/year) 

If applicable, 
annual average 
of historical 
removals by 
sinks during the 
Reference Period 
(tCO2eq/year) 

Adjustment, if 
applicable 
(tCO2eq/year) 

Reference 
level 
(tCO2eq/year) 

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 

 

 

 

 

5.3 MONITORING AND REPORTING PERIOD 

 

5.3.1 Measurement, monitoring and reporting approach 

Line Diagram 

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 calculation of emissions and removals to obtain the emission reductions for the 

year of interest are presented. This line diagram is complemented by Figure 3, which details those responsible for 

the preparation of carbon accounting, safeguards, benefit sharing plan and non-carbon variables. The line diagram 

shows the step by step (seven steps in total) of each of the steps that are needed to have as a result the 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 and removals 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:  
  

¶ Step 1 sample Base Area Estimation: 

Consists of the use of the collect earth tool which allows us to use the high-resolution 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 indexes.  The document can be accessed:  

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link
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¶ 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 previous 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 comma-

separated format to an Excel file. The form can be accessed through this link: 

 

Methodological protocol: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=drive_link 

 

Point grid:  

https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC  

 

CEP: https://drive.google.com/drive/folders/1IhxjFz5gPGKg-qCbXXBwU9cDOSnQ0E5m?usp=drive_link 

 

¶ 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/12daIACdM77zRz474dsfPL0u3D7b16aI8/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 the REDD+ activities that Guatemala has. The area can be found in the file 

άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5έΣ ƛƴ ǘƘŜ .[ ŎƻƭǳƳƴΦ 

 

The document can be accessed through this link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV  

¶ 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 established based on the forest stratum in which it is located and the stratum of the carbon map in which 
the plot is located. Additionally, the non-forest carbon content is also established in case there is a change in land 
use. The carbon calculation is found in column BQ for the year 2006, column BU for the year 2016 and column CA 
ŦƻǊ ǘƘŜ ȅŜŀǊ нлнлΦ ¢ƘŜ ŦƛƭŜ ǘƻ Ŏƻƴǎǳƭǘ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŎŀƭƭŜŘ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5έΦ 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV  

 

¶ Step 5: Calculation of CO2/year per activity 

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
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¢ƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ /hн ǇŜǊ ȅŜŀǊ ŦƻǊ ŜŀŎƘ ŀŎǘƛǾƛǘȅΣ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ ŎŀƭƭŜŘ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5έ ƛǎ 
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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV  

 

¶ Step 6 Calculation of emissions/removals: 

CƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ǿŜ ǇǊƻŎŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǇƛǾƻǘ ǘŀōƭŜ ǳǎƛƴƎ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ άaŀƭƭŀέ 

ǘŀō ƻŦ ǘƘŜ ŜȄŎŜƭ ŦƛƭŜ άbwψaŀƭƭŀtǳƴǘƻǎψ9ǎŎŜƴŀǊƛƻψтψa/нлнрψл5έ ǳǎƛƴƎ ǘƘŜ ŎƻƭǳƳƴǎ ƛƴ ǿƘƛŎƘ ǘƘŜ w955Ҍ ŀŎǘƛǾƛǘƛŜǎ 

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 reporting period.  These 

calculations can be found in the tab "TablaD" 

 

The excel file can be consulted at the following link: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV  

 

¶ 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/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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
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Equation 1 

 
Figure 9. Components for calculating the program's emission reductions. 

 

Calculation 

 

 

Emission reduction (ER) 

 

 

9w9wtҐw[¢πDID¢ 

Where: 

 

9w9wt = Emission Reductions under the ER Program in year t (tCO2e*year-1 ) 

w[¢ = Gross emissions of the RL from deforestation over the Reference Period (tCO2e*year-1).  
Net annual average emissions of the RL due to deforestation and degradation and the 
absorptions due to the increases in carbon during the reference period((tCO2e*year-1) 
 
This is sourced from Annex 4 to the ER Monitoring Report and equations are provided 
below. 

DID¢ = Monitored gross emissions from deforestation at year t (tCO2e*year-1) 
Annual net emissions from deforestation and degradation and the absorptions due to 
increase in carbon in the monitoring period (tCO2e*year-1) 
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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 below 181. 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: 

¶ Emissions from deforestation and forest degradation. 

¶ Absorptions from increases in forest stock that may be due to recovery of forest degradation and forest 

plantations. 

 

Equation 2: 

 

w[Ґ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎz ἐἏȾἐἋ  

 

Where: 

 

RL = Reference Level 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = Emissions from degradation 
ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), and degraded permanent forest lands that 
increase their forest cover and establishment of forest plantations (Increases). 

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 CO2 equivalent.  

 

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. 

 

¶ File containing the estimates of emissions and removals for each of the REDD+ activities: 

¶ 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 

 
181 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, so when 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 consisting of 11,354 sample points 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: 

 

!5ŘŜŦҐ
bŘŜŦ
b¢ƻǘŀƭ

ϝ¢ 

Where: 

 

!5ŘŜŦ =  Data derived from deforestation 
bŘŜŦ =  Number of plots that were interpreted as deforestation in the period studied 

and that are categorized according to the number of tree elements, and these 
categories are:  
ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

b¢ƻǘŀƭ = 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: 

%ÄÅÆ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edef = Emissions caused by deforestation (tCO2 per year)  

A(j,i)RP = Area from activity data that has been converted from forest type j to non-forest type i during the 

Reference Period, in hectares per year. In this case, Guatemala, the forests have a division based on 

four carbon strata: 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Ten types of non-forest land are considered:  

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

crops, African palm, rubber and coffee. 

¶ Agroforestry systems such as shade-grown coffee was separated. 

¶ Grassland (P); 

¶ Wetland (A); 

¶ Settlement (U); and  

¶ Other lands (O).  
Cfor = Total forest carbon content of each forest carbon content strata j before conversion/transition, in 

tons of carbon per ha.  
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Cnofor = Total non-forest carbon content of each non-forest land use i after conversion, in tons of carbon 

per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the reference period 

 

The conversions identified for the reference level for Guatemala are the following: 

 

Forest to croplands 

¶ Forest I to cropland lands 

Forest to grasslands 

¶ Forest I to grasslands 

Forest to other lands 

¶ Forest I to other lands 

 

The following tables show the forest carbon content as well as the content of other non-forest 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 I 94.40 

 

Non-forest carbon content 

Non forest land Use Non forest carbon content -Nofor- (Ton/ha) 

Croplands (all classes not specified) and grasslands 4.7 

Grasslands 6.73 

Other lands 0 

 

 

7. Reporting period (GHG) 

 

Net emissions during the reporting period182 in the accounting area are estimated by subtracting carbon emissions 

and carbon removals. 

 

Equation 12: 

 
DIDҐ5ŜŦҌŘŜƎπLƴŎǊ Ґ  ἏἎἏἐҌ ἏἎἏἑ π όἠἺἭἫҌ ἠἸἴἩύ = ἋἎἭἮzἐἏ ἋἎἬἭἯzἐἏ ἠἺἭἫzἐἋ ἠἸἴἩzἐἋ  

Where: 

 

GHG = Reporting period 
ἏἎἏἐ = Emissions from Deforestation 
ἏἎἏἑ = 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, the total 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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ἠἺἭἫ = Removals from forest degradation recovery 
ἠἸἴἩ = Removals due to increased carbon through forest plantations 

AD = Activity data for conversion of forest lands to other lands (Deforestation), permanent forest 
lands with forest cover loss (Degradation), other lands that become forest lands and 
degraded permanent forest lands that increase their forest cover and establishment 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 consisting of 11,354 sample points 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 13: 

 

 

!5ŘŜŦҐ
bŘŜŦ
b¢ƻǘŀƭ

ϝ¢ 

Where: 

 

!5ŘŜŦ =  Data derived from deforestation 
bŘŜŦ =  Number of plots that were interpreted as deforestation in the period studied 

and that are categorized according to the number of tree elements, and these 
categories are:  
ω tǊƛƳŀǊȅ ŦƻǊŜǎǘΥ нл ǘƻ нр ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω 5ŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ мп ǘƻ мф ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 
ω IƛƎƘƭȅ ŘŜƎǊŀŘŜŘ ŦƻǊŜǎǘΥ у ǘƻ мо ǘǊŜŜǎ ǇŜǊ ǇƭƻǘΦ 

b¢ƻǘŀƭ = Total number of parcels found in the program area 
T = Surface area of the program expressed in hectares 

 

 

7.2 Reporting period emission and removal data 

Equation 18: 

 

 

7.2.1  Emissions from Deforestation 

 

%ÄÅÆ  #  #  Ø 
ττ

ρς
  !ÊȟÉ

ἲȟἱ

ȾὙὖ 

 

Where: 

 

 

Edef = Emissions caused by deforestation (tCO2 per year)  
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A(j,i)RP = Area from activity data that has been converted from forest type j to non-forest type i during the 

Reference Period, in hectares per year. In this case, Guatemala, the forests have a division based on 

four carbon strata: 

¶ Stratum I 

¶ Stratum II 

¶ Stratum III 

¶ Stratum IV 

Ten types of non-forest land are considered:  

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

crops, African palm, rubber and coffee. 

¶ Agroforestry systems such as shade-grown coffee was separated. 

¶ Grassland (P); 

¶ Wetland (A); 

¶ Settlement (U); and  

¶ Other lands (O).  
Cfor = Total forest carbon content of each strata j before conversion/transition, in tons of carbon per ha.  

Cnofor = Total non-forest carbon content of each non-forest land use i after conversion, in tons of carbon 

per ha.  

44/12 = Conversion of C to CO2 

RP = Years consisting of the monitoring period 

 

Forest to grasslands 

¶ Forest I to grasslands 

 

 

Forest carbon content 

Stratum Forest carbon content (Ton/ha) 

Forest I 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 

 

Fixed Data and Parameters 

 

Parameter: Forest carbon content (Cfor) 

Description: Forest carbon content of four carbon strata before conversion to non-forest land 

Used in equations: 8,9,10,11 and 18,19,20,21. 

Data unit: Ton of carbon per hectare 

Source of data or 

description of the method 

for developing the data 

including the spatial level 

of the data (local, 

regional, national, 

international):  

The information generated in the carbon strata map of Guatemala was used to establish 

biomass above and below ground for forest information.  

 

To obtain the carbon content, a study was carried out in which a total of 2,364 forest plots 

were analyzed, which was prepared by the National Council of Protected Areas with the 

support of GIMBUT.  For more details and explanation of how the value was obtained for 

the four strata of forest carbon in Guatemala you can consult the report that was made, 

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 constructed, 

the documents, databases and spatial data have been placed in the section of any 

comments. The criteria for data cleaning started with individual trees, identifying atypical 

data with respect to DBH, height was applied only where trees with inconsistent heights 

were identified; however, in the other sources of information it was only used as a 

reference. Plot debugging consisted of missing coordinate information and inconsistent 

locations". 

The most significant pool includes above-ground biomass carbon from trees greater than 

10 cm in diameter (Trees greater than 10 cm DBH183 are included, because for Guatemala 

it is the definition of a tree). measured at 1.3 m (DBH).  Lianas and palms were not 

considered as part of the aboveground or belowground biomass as part of the emission 

factors, since there is no information available.  

 

The data of this pool is modeled in the carbon strata map at the national level, which was 

prepared from 2,306 plots of forest inventories, from different projects, which were 

systematized, refined, standardized, and analyzed to obtain the value of biomass for each 

individual greater than 10 cm DBH184.  

 

General allometric equations were applied, differentiating between broadleaf forests in 

Petén, coniferous forests, broadleaf forests and mangrove forests. In the latter, three 

 
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 cm. Bamboos and palms are excluded. 

 

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
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species-specific equations were used. The factor 0.47 was used to convert biomass to 

carbon and the result per hectare was standardized by dividing the result by the plot size. 

 

The second pool, which is related to the previous one, includes below-ground biomass 

(roots). To estimate below-ground biomass, an above-ground biomass ratio equation was 

used for all plots (Mokany, Raison & Prokushkin 2006)185, except for the Mangrove Forest 

plots, where an equation was used (Komiyama et al. 2008)186. 

 

The following (see Error! Reference source not found.) shows the equations used to 

calculate the biomass above and below ground for the Petén, conifers, broadleaves and 

three mangrove species forests, which take into consideration the relationship in function 

of the proportion of aerial biomass for the below-ground biomass. It is important to 

mention that all the allometric equations are implemented at the tree level, not at the 

level of an entire plot.  

 

Additionally, in the "Methodological report for the elaboration of the carbon strata map" 

in chapter 4.3 and 4.4 Allometric equations for broadleaved and coniferous forests, it is 

explained how the allometric equations were applied, depending on the location of 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) and is 

applied for all trees in Peten. For the rest of the country, two equations are used that are 

assigned by vegetation type (coniferous and broadleaf), and three species-specific 

equations for mangrove trees (Rhizophora mangle L., Laguncularia racemosa (L.) Gaertn.f., 

Avicennia germinans (L.)L.). 

 

Table 55. Allometric equations used. 

Mangrove species Equation Source r2 N Dmax 

Rhizophora mangle L. 0.178*DBH^2.47 Imbert and 
Rollet (1989)a 

0.98 17 Unknown 

Laguncularia 
racemosa (L.) Gaertn.f. 

0.1023*DBH^2.50 Fromard et al. 
(1998) 

0.97 70 10 

Avicennia 
germinans (L.) L. 

0.14*DBH^2.4 Fromard et al. 
(1998) 

0.97 25-45 42.4 

Conocarpus erectus L.187 0.1023*DBH^2.50 Fromard et al. 
(1998) 

   

Types of vegetation by region Equation Source r2 N Dmax 

Broadleaf vegetation of 
northern Peten 

10^ (- 
4.09992+(2.57782*L 
OG10(DBH))) *1000 

Arreaga, 2002 95 139 130 

 
185 https://drive.google.com/file/d/1kM2ZLN0ftJHTO4due1jyJx1s4_DuATA4/view?usp=drive_link  
186 https://drive.google.com/file/d/15PmlsvBZefff7-2b_GBZhMvry4y7sp2u/view?usp=drive_link  
187 This equation is the same as the one used for the Mangrove species "Laguncularia racemosa (L.)". 

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
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Broadleaf vegetation 0.13647*DBĤ2.38351 UVG,2018 0.939 100 79.9 

Coniferous vegetation 0.15991 *  
DBH^2.32764 

UVG,2018 0.966 80 82 

 

With the biomass data for each individual, the conversion of tons of biomass to carbon is 

made, multiplying by the fraction of 0.47 and the value for one hectare is extrapolated, 

according to the size of each plot. The values are added for each of the plots, and 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, as an 

indirect measure of primary productivity, based on the ombrothermal indices generated 

for Guatemala, which were constructed with data obtained from the World Clim digital 

page, using the monthly precipitation and temperature averages. This climatic 

classification has been widely used in Guatemala as a basis for regional planning and for 

the integration of other variables of interest to forest services or biological conservation 

(CONAP, 2015). 

 

The plots with their carbon content were in 6 ombric horizons, and data (the carbon 

content data of the analyzed plots) distribution tests were carried out for each of them, 

finding that none presented normality in the data distributions. Therefore, to carry out the 

stratification according to the ombric horizons, a comparison test of k samples (Kruskal-

Wallis) was carried out, where statistically differentiated groups were detected as shown 

below (See Error! Reference source not found.). 

Table 56. Grouping categories according to climatic regime. 

 
Ombric Horizon 

 
Freque

ncy 

 
Sum of ranks 

 
Average 
Ranges 

 
Groups 

8a. Hyperhumid Lower 381 559995.000 1469.803 A  

7b. Wet top 578 684020.500 1183.426 B  

6b. Upper sub-humid 172 203487.000 1183.064 B  

6a. Lower sub-humid 633 725451.000 1146.052 B  

8b. Hyper-humid 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 the 

national level according to the amount of carbon and the zones of ombric horizons (See 

Error! Reference source not found.). The groups that are observed in table 8, indicate 

those ombric indices that are statistically related to each other. That is why the result is 

four groups. 

 

Table 57. 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  II 

6b. Upper sub-humid  B  II 

6a. Lower sub-humid  B  II 

8b. Hyper-humid superior  B C III 

7a. Wet Bottom   C IV 

 

With these data, the values were assigned to those areas whose ombric horizon did not 

have enough plots to be represented (e.g., Dry type), leaving the final stratification as 

detailed in Error! Reference source not found., with which the national coverage is 

achieved. 

 

Table 58. Strata assigned to horizons with insufficient values. 

Stratum Ombric Type Ombrian horizon 

I 

8. Hyper-humid 8a. Hyperhumid Lower 

4. Semi-arid 4b. Upper semi-arid 

5. Dry 
5a. Lower Dry 

5b. Superior dry 

II 

6. Sub-humid 
6a. Lower sub-humid 

6b. Upper sub-humid 

7.Wet 7b. Wet top 

9. Ultra-Hyperhumid 9. Ultra-Hyperhumid 

III 8. Hyper-humid 8b. Hyper-humid superior 

IV 7. Wet 7a. Wet Bottom 

 

 

To have more consistent data in the estimation of tons of carbon per hectare and per 

stratum, descriptive statistics were made for each group and the resulting carbon 

content ranges were compared. Due to the great variability of the data according to the 

size of the plots and sampling designs, calculations of carbon density were made with 

the median and the weighted mean was also calculated for the four strata according to 

the proposal of Thomas and Rennie, 1987, who define that variance is a good estimator 

of the mean. Due to the variability of sampling designs for different purposes, data 

distribution (non-normal) and plot sizes, the probability density function (PDF) of the 

data by plot size and by stratum through goodness-of-fit tests was identified (Gómez 

Xutuc, 2017). Once the PDFs have been identified, it performs simulations of the carbon 

content per hectare, (Figure 6).  

 

Thus, 10,000 simulations were run, truncating distributions according to the minimum 

and maximum of each data (tC/ha) by plot size and by stratum, respectively. The median 

was used for the analysis, since these are data that do not present a normal distribution. 
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Figure 10. Estimated values for the carbon map. 

Value applied: The final values of forest biomass above and below ground were as follows. 

 

Table 59. Carbon values obtained for each stratum. 

Strata Median Standard deviation Uncertainty (%) 

I 94.43 27.919 58.0% 

II 68.98 20.353 57.8% 

III 80.46 9.049 22.0% 

IV 74.78 38.023 99.7% 

 

 

 

QA/QC procedures 

applied 

Review and evaluation of atypical data for its depuration. Due to the variability in the 

sources of information, different procedures were carried out in the debugging of the 

information. For most of the plots, the previously described process was applied (see 

figure 2), with the exception of the inventory base, for which the following steps were 

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 well 

outside the range would bias the results. Additionally, plots with inadequate 

georeferencing were removed from the analysis.  

 

Additional analysis was done to check the accuracy of the map against the plots of the 

project inventories. Since the country also submitted a reference level to the United 

Nations Convention on Climate Change, we proceeded to review whether the 

correspondence of the map's carbon layers was in line with reality. Therefore, INAB 

proceeded to perform an analysis to evaluate the quality of the carbon layers map, which 

can be found in the folder in this link: 

https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view  

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view
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Slope correction is a practice that is performed when taking data from forest plots, 

however, it is not certain if all the plots used in the carbon strata map of Guatemala have 

applied this good practice, which may represent a systematic error. This error is not 

propagated because there is a risk that this adjustment was not actually implemented. 

Uncertainty associated 

with this parameter: 

Table 60. Uncertainty of the carbon strata after applying the Monte Carlo method. 

Strata Median 

(TonC/ha) 
Uncertainty (%) 

I 94.43 58.0% 

II 68.98 57.8% 

III 80.46 22.0% 

IV 74.78 99.7% 

 

The values found in Error! Reference source not found. are the result of the modeling for 

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 plots, 

however, it is not certain if all the plots used in the carbon strata map of Guatemala have 

applied this good practice, which may represent a systematic error. This error is not 

propagated because there is a risk that this adjustment was not actually implemented. 

 

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

 

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/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view  

 

Shapefile: 

https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view  

 

For the National Forest inventory: 

https://www.sifgua.org.gt/SIFGUAData/PaginasEstadisticas/Recursos-
forestales/inventario-forestal.aspx and for the rest of the plots, they are based on the 
permanent sampling plots and inventory plots: https://mangomap.com/desarrollo-
forestal/maps/103965/parcelas-permanentes-de-medici-n-forestal-ppmf-
?preview=true#.  

It is important to mention that for the elaboration of the carbon strata map there was no 
consolidation methodology that fulfilled this objective, however, the task of compiling 
information from plots from natural forests was carried out, which is why there is 
information of different sampling sizes. 

 

 

 

https://drive.google.com/file/d/1zLvJIbThxMOW_QFFZu4E29xBkb6wOfyx/view
https://drive.google.com/file/d/12c8ozxbj3VcquPhLeKNXHVcYPxK8KNTl/view
https://drive.google.com/file/d/12daIACdM77zRz474dsfPL0u3D7b16aI8/view
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
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Parameter: Non forest carbon content (Cnofor) 

Description: Non-forest carbon content after conversion of forest land to non-forest land 

Used in the equations: 9 and 19 

Data unit: Tons of carbon/ha 

Source of data or 

description of the method 

for developing the data, 

including the spatial level 

of the data (local, 

regional, national or 

international):  

In order to have an estimation of the emissions that is closer to reality and to assign a 

biomass existence value after deforestation, depending on the type of activity that is 

carried out, in addition to the data obtained for the country for agroforestry systems, the 

general default values were used for land converted to cropland during the year following 

conversion, from the 2006 IPCC Guidelines for Wet Tropical Annual and Perennial Crops 

and their associated error range found in IPCC Table 5.9 ( 2006). The values for these other 

non-forest use categories were used as described below (See Table 61): 

Table 61. Carbon in biomass after conversion due to deforestation. 

Note: Since there are national values, it is suggested to leave this table to have all the non-

forest carbon content values so that it is easier to replicate the Reference Levels and the 

Monitoring Period results in the process of rebuilding the estimation of reductions. 

Other land 
uses 

Ton 
Carbon/ha/year 

Range of error 
and/or 

uncertainty 

Source 

Croplands (all 
classes not 
specified)  

4.7 ±75% IPCC 2019 (Volume 4, 
Table 5.9, chapter 5 
Croplands, annual 
croplands) 

Croplands-
Coffee 
(intensive) 

2.65 1.35% Alvarado J, López D, 
Medina B. Estimated 
quantification of 
carbon dioxide fixed 
by the 
coffee agroecosystem 
in Guatemala. 
PROMECAFE 
Newsletter. 1999; 7-14 Croplands-

African Palm 
3.47188 ±75% IPCC 2019 (Volume 4, 

Table 5.3, chapter 5 
Croplands, annual 
croplands)  
Above-ground 
biomass only189 Croplands-

Rubber 
4.30190 ±75% IPCC 2019 (Volume 4, 

Table 5.3Table 5.3, 
chapter 5 Croplands, 
annual croplands) 
Above-ground 
biomass only191  

 
188 modified by applying the Mokany equation 
189 The default assumption is that there is no change in below-ground biomass of perennial trees in agricultural 

systems 
190 modified by applying the Mokany equation 
191 The default assumption is that there is no change in below-ground biomass of perennial trees in agricultural systems 
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Other land 
uses 

Ton Carbon/ha/ Range of error and/or 
uncertainty 

Source 

Agroforestry 
systems 
(shaded 
coffee) 

20.1 1.34% Alvarado J, López D, 
Medina B. Estimated 
quantification of carbon 
dioxide fixed by the 
coffee agroecosystem in 
Guatemala. 
PROMECAFE 
Newsletter. 1999; 7-14 

Grasslands 6.73 ±75% IPCC 2006 (Table 6.4, 
chapter 6 Grasslands) 

Settlements 0.00 N/A IPCC 2006 

Wetlands 0.00 N/A IPCC 2006 

Other lands 0.00 N/A IPCC 2006 

    
 

Value applied:  

Other land 
uses 

Ton 
Carbon/ha/year 

Range of error 
and/or 

uncertainty 

Source 

Croplands (all 
classes not 
specified)  

4.7 ±75% IPCC 2019 (Volume 4, 
Table 5.9, chapter 5 
Croplands, annual 
croplands) 

Croplands-
Coffee 
(intensive) 

2.65 1.35% Alvarado J, López D, 
Medina B. Estimated 
quantification of 
carbon dioxide fixed 
by the 
coffee agroecosystem 
in Guatemala. 
PROMECAFE 
Newsletter. 1999; 7-
14 

Croplands-
African Palm 

3.47192 ±75% IPCC 2019 (Volume 4, 
Table 5.3, chapter 5 
Croplands, annual 
croplands)  
 

Croplands-
Rubber 

4.30193 ±75% IPCC 2019 (Volume 4, 
Table  5.3Table 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 uses Ton Carbon/ha/ Range of error and/or 
uncertainty 

Source 

Agroforestry 
systems 
(shaded 
coffee) 

20.1 1.34% Alvarado J, López D, 
Medina B. Estimated 
quantification of 
carbon dioxide fixed by 
the 
coffee agroecosystem 
in Guatemala. 
PROMECAFE 
Newsletter. 1999; 7-14 

Grasslands 6.73 ±75% IPCC 2006 (Table 6.4, 
chapter 6 Grasslands) 

Settlements 0.00 N/A IPCC 2006 

Wetlands 0.00 N/A IPCC 2006 

Other lands 0.00 N/A IPCC 2006 

    

 

 

Note: Since there are national values, it is suggested to leave this table to have all the non-

forest carbon content values so that it is easier to replicate the Reference Levels and the 

Reporting Period results in the process of rebuilding the estimation of reductions. 

 

QA/QC procedures 

applied 

Does not apply because they are default values taken from the IPCC Guidelines. 

Uncertainty associated 

with this parameter: 

 

Table 62. Uncertainty of carbon content in non-forest land 

Classification Agriculture Coffee Palm Rubber Agroforestry Grasslands 

Mean (TonC/ha) 4.7 2.6 2.4 3.0 20.3 6.7 

Average 

(TonC/ha) 4.7 2.7 2.4 3.0 20.2 6.8 

Deviation 

(TonC/ha) 3.1 0.3 0.2 0.0 361.6 55.8 

CI ς lower limit 

(TonC/ha) 1.22 1.64 1.44 2.63 -16.72 -7.78 

CI ς 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 following link: 

 

Chapter Croplands for Croplands: 



 

 

 

250  

Official Use Only 

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-

nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf 

 

Chapter Grasslands  

https://www.ipcc-

nggip.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_iUJOffJJTfVBTjF2iWihs3tq/view?usp=drive_link 

https://docs.google.com/presentation/d/1JjSan9z5CYySzZuhCwRWxW9c1tR2nyww/edit?

usp=drive_link&ouid=115188584703966598135&rtpof=true&sd=true 

 

 

 

Monitored Data and Parameters 

 

Parameter: Deforestation 

Description: Forest land converted to non-forest uses 

The following equations were used to calculate this parameter: 

Activity data: Equation 13 

Additionally, to convert the data to emissions we used equation 18. 

Data unit: Hectares 

Value monitored 

during this 

Monitoring/Reporting 

Period: 

 

Category Ha 

Forest I to grasslands      3,831.08  
 

Source of data and 

description of 

measurement/calculati

on methods and 

procedures applied: 

To generate the activity data for this parameter, Collect Earth was used as a platform for 

the collection of land use information for the years of interest, which allows us to identify 

the permanence and changes that occurred in these years. For the identification of these 

land uses, Guatemala uses the IPCC classification to establish the land use of the parcel 

being observed. To use the Collect Earth form, Guatemala has a methodological protocol 

for its use, which can be consulted at the following link: 

https://drive.google.com/drive/folders/1uAYrJ4GdtwBOeVxW3fVWufGJnj_TRY7f?usp=

drive_link 

 

The total number of interpreters who carried out the analysis of the images were three 

specialists: Ulises Armas, Claudia Saput and Melany Ramirez. 

 

For the identification of deforestation, plots were identified in which, during the 2018-

2020 period, they lost their entire forest cover or suffered a degradation process greater 

than 70% loss of the elements corresponding to trees.  

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
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After interpreting the 11,354 sample points and labeling the change, a filter was made to 

identify those points that were deforestation. 27 points were identified within the 

external area of the program (Laguna del Tigre) to then use the equation found in section 

3.1.1 to obtain the data on hectares of deforestation. For monitoring, a total of 27 

deforestation points were identified, which is equivalent to a total of 25,859.82 ha. 

 

After the identification of the deforested plots, the forest stratum was identified for each 

of the plots and the carbon content was assigned. Then, the non-forest cover to which 

the plot passed was identified and the carbon content for this use was assigned.  

 

The information corresponding to the activity data can be found: 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV     

 

 

In the tab ά!ǊŜŀ9ȄǘŜǊƴŀέ column E, in the section corresponding to Deforestation is the 

information corresponding to the activity data for the monitoring period. The 

ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘƛǎ ŎƻƭǳƳƴ ƛǎ ƴƻǘ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘŜ ȅŜŀǊΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎΦ 

 

QA/QC procedures 

applied: 

A review of the non-logical changes was made and the information corresponding to the 

land cover that did not match was updated.  

 

For quality control, the criterion of using 5% of the sample corresponding to the total 

deforestation points was used, with a 90% confidence interval and an expected 5% error. 

Uncertainty for this 

parameter: 

Table 63. Uncertainties for 

deforestation for the reporting 

period 

Classification 

Deforestation 

Median (TonC) 44,951.1 

Average (TonC) 45,032.8 

Deviation (TonC) 42,905,355.4 

CI ς lower limit (TonC) 32,024.6 

CI ς upper limit (TonC) 58,084.9 

% 29.0 
 

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

link: 

Activity data: 

https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC    

 

Lƴ ǘƘŜ ǘŀō ά!ǊŜŀ9ȄǘŜǊƴŀέ ŎƻƭǳƳƴ 9Σ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ 5ŜŦƻǊŜǎǘŀǘƛƻƴ ƛǎ ǘƘŜ 

information corresponding to the activity data for the reporting period. The information 

ƛƴ ǘƘƛǎ ŎƻƭǳƳƴ ƛǎ ƴƻǘ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘŜ ȅŜŀǊΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎΦ 

 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
https://drive.google.com/drive/folders/12VcqmE16an7EKVeHXpsZkqqtFYS5MhGC
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Calculation of hectares and emissions/absorptions 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV    

 

 

 

5.4 QUANTIFICATION OF EMISSION REDUCTIONS 

5.4.1 Reference level for the Monitoring /  Reporting Period covered in this report 
 

 

Year of 
Monitoring/ Reportin
g g period t 

Average annual 
historical 
emissions from 
deforestation 
over the 
Reference 
Period (tCO2- 

e/yr)  

If applicable, 
average 
annual 
historical 
emissions 
from forest 
degradation 
over the 
Reference 
Period 
(tCO2- 

e/yr)  

If 
applicable, 
average 
annual 
historical 
removals by 
sinks over 
the 
Reference 
Period 
(tCO2-e/yr)  

Adjustment, if 
applicable 
(tCO2-e/yr)  

Reference 
level 
(tCO2- 

e/yr)  

2020 1,096,058.92 - - - 1,096,058.92 

Total 1,096,058.92 - - - 1,096,058.92 

 

 

5.4.2 Estimation of emissions by sources and removals by sinks included 

 

 

Year of 
Monitoring/ Reportin
g g Period 

Emissions from 
deforestation 
(tCO2- 

e/yr)  

If applicable, 
emissions from 
forest degradation 

(tCO2-e/yr) *  

If applicable, 
removals by 
sinks (tCO2-

e/yr)  

Net emissions and 
removals (tCO2- 

e/yr)  

2020 809,616.71 - - 809,616.71 

Total 809,616.71 - - 809,616.71 

 

 

5.4.3 Calculation of emission reductions 
 

 

Total Reference Level emissions during the Reporting Period (tCO2-e) 1,096,058.92 

Net emissions and removals under the ER Program during the 
Reporting Period (tCO2-e) 2020 809,616.71 

Emission Reductions during the Reporting Period (tCO2-e) 

2020 286,442.21 

https://drive.google.com/drive/folders/1W5iqLKV7iCR-jcvalYzd_1HnDqkaPYCV
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5.5 UNCERTAINTY OF THE ESTIMATE OF EMISSION REDUCTIONS  

 

 

Uncertainty of Reference Level emissions during the reporting period (%) 71.46 

Uncertainty of net emissions and removals under the ER Program during the for the 
reporting period (%) 2020 77.65 

Uncertainty of Emission Reductions during the reporting period (%) 
2020 77.65 
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Version Date Description 

1 June 2022 The initial version moved for approval by Carbon Fund 
Participants during a three-week no-objection period. 
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Document history 

 

Version Date Description 

2.4 May 2022 ¶ Page 1 and section 8 have been adjusted to 
reflect the dentition of Total ERs 

2.3 December 2021 ¶ Section 5.2 was adjusted to allow the reporting 
of the uncertainty estimates for both the 
reporting period and the crediting period.  

¶ Section 8 has been adjusted to clarify that 
countries can also report ERs jointly and not only 
in separate calendar years. 

2.2 August 2021 ¶ Cross-references have been corrected 

¶ Information about the start date of the crediting 
period has been requested in annex 4. 

2.1 November 2020 Aspects on uncertainty analysis were revised based on the 
guidelines on uncertainty analysis.  
 

2 June 2020 Version approved virtually by Carbon Fund Participants. 
Changes made: 

¶ Update to consider the changes made to the 

Methodological Framework (Version 3.0) and 

Buffer Guidelines (Version 2.0) 

¶ Update to consider the changes made to the 

Validation and Verification Guidelines 

 

1 January 2019 The initial version approved by Carbon Fund Participants 
during a three-week non-objection period. 

 

 


