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2005 

2006 

2007 

2008 

2009 

2010 

2011 

COP11 (Montreal): Papua New Guinea & Cost Rica ask for a new agenda item called 
“avoided deforestation”: Launch of a two-year process 

COP12 (Nairobi): Agreement on a second workshop 

COP13 (Bali): Bali Action Plan: Non-Annex I Parties to undertake measurable, 
reportable & verifiable NAMAs; REDD+ activities introduced; guidance on 
demonstration activities 

SBSTA26: Consideration of workshop reports & draft decision 

COP14 (Poznan): Paving the way for COP15... 

COP15 (Copenhagen): Methodological guidance on REDD+ activities, including: 
national forest monitoring systems required to estimate GHGs from forestry 
activities 

COP16 (Cancun): Cancun Agreements: guidance on implementation of REDD+ 
activities, including: national forest monitoring systems required to monitor and 
report on REDD+ activities 

COP17 (Durban): Guidance on forest reference emission levels and forest reference 
levels for REDD+ activities and on systems for providing information on REDD+ 
safeguards 

SBSTA29: Expert meeting on reference emission levels; draft decision 
for COP15 

The Road to REDD+ 

2012 
COP18 (Qatar): No agreement reached on finalising technical guidance 2 



UNFCCC: COP19 – Warsaw, 2013 

“Warsaw Framework on REDD+” 
 
Seven decisions on REDD+, designed to provide a complete set of guidance for participating 

countries to move forward with REDD+ Readiness 

1. Addressing the drivers of deforestation and forest degradation. 
2. Work programme on results-based finance  
3. Modalities for measuring, reporting and verifying. 
4. Modalities for national forest monitoring systems. 
5. Coordination of support for the implementation of activities in relation to 

mitigation actions in the forest sector by developing countries, including 
institutional arrangements. 

6. Guidelines and procedures for the technical assessment of submissions from 
Parties on proposed forest reference emission levels and/or forest reference levels. 

7. The timing and the frequency of presentations of the summary of information on 
how all the safeguards…are being addressed and respected. 
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2013 

2015 

2015-19 

2020 

2022 

COP19 (Warsaw, Poland): Warsaw Framework for REDD+;  

COP21 (Paris): New global climate change agreement finalised 

With full REDD+ architecture decided, countries have a clear vision of 
how to prepare and implement demonstration activities; build 
capacities; step-wise enhancement of reporting to the UNFCCC 

New global climate change agreement comes into force; countries can 
begin MRV cycle 

Earliest point at which an MRV cycle could be completed and results-
based incentives distributed to developing countries 

The Road to REDD+ … looking forward 
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2014-15 
Paris Roadmap: RBF mechanisms to be developed and tested; process for 
assessing forest RELs developed and tested 
   



• No specific definitions in the texts 

• Monitoring: The need for periodic information on the 
results of policies and measures (Convention, article 4.2a) 

• Measurement, Reporting and Verification (MRV): The 
means to address Parties’ commitments to share 
information on emissions (article 4.1a) 
• For Annex 1, National Inventory Report, GHG Inventory 

• For non-Annex 1, no MRV requirements until Bali COP agreement on 
NAMAs (1/CP.13) 

• In Cancun Agreements, MRV for REDD+ must be consistent with MRV 
for NAMAs (1/CP.16) 

Concepts of Monitoring and 
MRV under the UNFCCC 



REDD+ Activities 

“Encourages developing country Parties to contribute to 
mitigation actions in the forest sector by undertaking 
the following activities, as deemed appropriate by each 
Party and in accordance with their respective 
capabilities and national circumstances: 

 
• Reducing emissions from deforestation; 
• Reducing emissions from forest degradation; 
• Conservation of forest carbon stocks; 
• Sustainable management of forests; 
• Enhancement of forest carbon stocks.” 
 

 



REDD+ under the UNFCCC 
The Cancun Agreements (Decision 1/CP.16) 

Elements requested to be developed  
 
“….requested developing country Parties aiming to undertake the REDD+ activities, in the 
context of the provision of adequate and predictable support, including financial resources 
and technical and technological support, in accordance with national circumstances and 
respective capabilities, to develop: 

– A national strategy or action plan  
– Forest reference emission level and/or forest reference 

level  
– A robust and transparent national forest monitoring 

system for the monitoring and reporting of REDD+ 
activities 

– A system for providing information on how the safeguards 
are being addressed and respected” 

 

MRV 

SIS 



Principles for NFMS 

• National Ownership 
– Countries must have full control over the NFMS 

development process, assuming full responsibility for 
effective operation through to implementation in Phase 3.  
Partner organisations should be limited to a TA and 
capacity building role. 

• Build on existing systems and capacities: 
– Use, wherever possible, existing programmes, initiatives, 

institutions and infrastructure 

• Consistency with UNFCCC process: 
– Fully integrate REDD+ strategies and NFMS with UNFCCC 

commitments, including for NAMAs 



• Appropriate for national level implementation 

• Robust and transparent 

• In line with UNFCCC decisions on REDD+, including 
1/CP.16, the Warsaw Framework and any future 
decisions 

• Complementary to existing forest inventory 
methods 

• Cost-effective (sustainable without REDD+ finance)  

• Consistent with the phased approach to REDD+ 

 

In order to meet these 
principles, NFMS should be: 



Breaking down the NFMS 



Functions of the NFMS 

 

System to 
provide 

information on 
Safeguards 

(SIS) 

Satellite Land Monitoring System 

National Forest 
Inventory 

GHG Inventory 

NATIONAL FOREST MONITORING SYSTEM 

MRV MONITORING  

Web Interface 

Community Monitoring 

Other Forest-Related 
Monitoring Systems 

For 
monitoring 

and reporting 
on REDD+ 
activities 

For assessing 
national area 
change over 

time (Activity 
Data) 



Why two functions? 

• NFMS has two functions in REDD+ context: 
– Monitoring (M) of Policies and Measures (PAMs) 

– Measurement (the M of MRV) of emissions and 
removals 

• Develop the NFMS in a stepwise approach 
through 3 Phases of REDD+ 

• Fully operational in Phase 3, to allow for 
positive incentives under an international 
mechanism 

 



Phased implementation  
of the NFMS 
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building and 
development 

 
 
 

 
 
 

 
 
 
 

Monitoring and MRV Phases 

 
Monitoring of national REDD+ 

policies and measures 
 

 

Satellite Land Monitoring 
System (SLMS) 

Monitoring of demonstration 
activities 

MRV 
SLMS 

AD   
NFI 
EF  

GHG-I 
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Phase 1 
Readiness 

 
 
 
 

 
Phase 2 

Results-based demonstration 
activities implemented with 

secure funding 
 
 

 
Phase 3 

Incentives for 
results-based 

actions 
 
 
 

REDD+ Phases 

Technical activities throughout the phases 



MRV within an NFMS 
Decision 4/CP.15 - Copenhagen 

 
“…establish, according to national circumstances and capabilities, robust and 

transparent national forest monitoring systems and, if appropriate, sub-
national systems as part of national forest monitoring systems that: 

• Use a combination of remote sensing and ground-based forest carbon 
inventory approaches for estimating, as appropriate, anthropogenic forest-
related greenhouse gas emissions by sources and removals by sinks, forest 
carbon stocks and forest area changes; 

• Provide estimates that are transparent, consistent, as far as possible 
accurate, and that reduce uncertainties, taking into account national 
capabilities and capacities; 

• Are transparent and their results are available and suitable for review as 
agreed by the Conference of the Parties;” 

“Taking note of, if appropriate, the guidance on consistent representation of 
land in the Intergovernmental Panel on Climate Change Good Practice 
Guidance for Land Use, Land-Use Change and Forestry.” 



• In the Convention, Parties requested IPCC to 
provide guidance for methods for Greenhouse 
Gas Inventory (GHG-I) 
– Good Practice Guidance for LULUCF (2003) 
– Guidelines for National GHG-I (2006) 

• Countries are advised to take these into account 
• Chiefly relevant for MRV function (compliance), 

but can also be applied to the monitoring function 
for consistency (if, for example, directly measuring 
the emission reductions from a REDD+ measure) 
 

IPCC guidance and 
guidelines 



Functions of the NFMS 
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Pillars of MRV 

The monitoring function of NFMS can be defined only 
broadly.  Its components will vary depending on national 
circumstances 
The MRV function will always consist of three main 
components or ‘pillars’:  
• The satellite land monitoring system (SLMS) 

– To collect Activity Data (AD) 

• The national forest inventory (NFI)  
– To gather information for obtain emission factors (EFs) 

• The national GHG inventory (GHG-I) 
– To provide emissions and removals estimates for a national 

report 

 



MRV according to IPCC guidance 



How the pillars combine 
 for MRV 
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Activity Data (AD) 
What happened? 

• Data showing the extent and magnitude of a 
particular human-induced activity e.g. 
– Land area, Management systems, Materials used 

• Three approaches to AD collection for land area, 
recommended by IPCC 
1. Net change in total areas of land categories within a 

defined spatial unit (e.g. a country) 

2. Tracks land use conversions between categories 

3. Tracks conversion between categories on a spatially-
explicit basis 

 



• No approach is necessarily better than the others – 
any of them can potentially deliver the information 
required to meet reporting requirements, as long 
as 5 principles are followed: 
– Completeness: All land areas must be covered 
– Different approaches can be used in different locations 

or categories, as long as consistent over time 
– Following IPCC guidance ensures that a country’s AD are 

comparable with others 
– Approach must be adequate to allow estimates of GHG 

emissions, removals 
– Transparency of sources, methods 

 

Activity Data (AD) 



Emission Factors 
What was the impact on carbon? 

• Coefficients that quantify emissions or removals of GHGs 
per unit of a specific human-induced activity e.g. 
– tCO2e per ha of forest cleared, per kg of fertiliser used, per household 

using improved cookstove 

• An average value, a proxy for direct measurement, giving 
an estimate 

• IPCC identifies 3 ‘tiers’ of methods to obtain estimates, 
with increasing accuracy 

1. Use IPCC default EF data (EF database) 

2. Apply country- or region-specific EFs which allow more disaggregated AD 

3. Regular, detailed inventories used to create very specific EFs and models 

 



Monitoring function 
Objectives 

• To deliver a comprehensive assessment of the outcome of 
REDD+ Policies and Measures (PAMs)/ REDD+ Actions 

• To provide information required to track implementation and 
assess performance of PAMs/Actions, in terms of (a) 
effectiveness in reducing emissions, and (b) addressing and 
respecting safeguards (as defined under the Cancun 
Agreements)  

• To support the development of efficient, equitable resource 
allocation mechanisms (‘triggers’ for results-based incentives) 

• To provide information necessary for non-REDD+ purposes, 
for wider forestry and land use sector objectives 

 



Monitoring function 
Practice 

• REDD+ PAMs/Actions, implementation and performance 
• Direct monitoring of forest carbon stocks, and stock changes, as a 

result of PAMs 
• Indicators to track implementation of a specific policy or measure – 

proxy indicators for forest carbon e.g. 
– Monitor volume of timber harvested through an SMF measure, as a proxy 

for impact on carbon 

• Primarily a domestic tool, to allow countries to assess and refine 
PAMs 

• Use existing tools where possible (e.g. network of forest rangers or 
community forest users’ groups) and new tools where necessary 
(e.g. satellite land monitoring system) 

• Harmonize existing tools with new tools and with newly acquired 
capacities for MRV 

 



The Monitoring function, 
 in contrast with MRV… 

• Is crucial to establishing what particular activities 
(policies/measures) are effective at addressing 
drivers of Deforestation and Degradation 

• Draws on a wide range of potential elements: 

– Satellite Land Monitoring System 

– Forest inventory for community forests and commercial 
forest management units 

– Management activity records 

– Records of use/sale of forest products and services 

– Social, economic and biodiversity assessments 



In contrast with MRV… 
• Generates information that is 

useful for forest managers, 
regardless of REDD+.  Well 
managed and regulated 
forest sectors already 
generate such information 

• Information can be 
generated by forest rights-
holders and managers, 
including Indigenous Peoples 
and Local Communities, 
where applicable 
 



Open access database 
on forests and REDD+ activities 

• National Forest Inventory plot data – generally fully or 
partially restricted.  All NFI data should be made available 
for REDD+ 

• Land classification – maps showing land use, as interpreted 
from SLMS and ground truthing, must be readily accessible 

• Forest management plans and activities, including those 
under a national REDD+ programme, or voluntary projects 

• Open channels for feedback and correction 
• Information technology makes transparency cheaper and 

easier (and makes restriction of information harder)  



Monitoring implementation 
of REDD+ activities 

• Voluntary REDD+ projects, REDD+ demonstration 
activities and, eventually, implementation of REDD+ 
PAMs/Actions under phase 3, are all based on plans 
available on the open-access database 

• This does not guarantee that these plans are followed 

• Potential causes for failure to implement: poor 
enforcement, insufficient resources, poorly designed 
plan, lack of consultation etc 

• Continuous monitoring of implementation allows 
identification of problems, and delivery of solutions 

• Maintenance of physical records, audits, site visits, SLMS 

 



Monitoring the impact 
of REDD+ activities on biomass 

• Some REDD+ PAMs/Actions are more efficient and more 
cost-effective at reducing emissions or enhancing 
removals than others.   

• REDD+ strategy developers and forest owners/managers 
(including IPs/LCs) need this information to decide which 
PAMs/Actions to invest in 

• An NFI does not produce such information – fixed plot 
systems are not designed to be aligned with the sites 
where REDD+ PAMs/Actions are implemented 

• Other tools are required to assess the efficiency of 
REDD+ PAMs/Actions e.g. forest management 
inventories, SLMS.  
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