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Abstract: The United Nations Framework Convention on Climate Change (UNFCCC) recognized
the importance of forests in combating climate change and agreed upon financial support for REDD+
activities in developing countries through the Warsaw REDD+ Framework (WRF). The REDD+
activities for conserving carbon stored in forests to reduce GHG emissions and to enhance the carbon
sink function of forests are expected to serve as an important means for achieving the climatic
goal. In this study, a set of criteria was devised to assess the REDD+ Measuring, Reporting, and
Verifying (MRV) implementation capabilities of developing countries, which was applied to analyze
the REDD+ MRV levels in REDD+ countries. Based on the Forest Reference Emission Level/Forest
Reference Level (FREL/FRL), National Strategy (NS), National Forest Monitoring System (NFMS)
and Safeguard Information Summary (SIS) the countries submitted, 36 REDD+ countries submitted
only the FREL/FRL (Group I), while 5 countries fulfilled the WRF requirements and registered
REDD+ reduction results (Group II), and 6 received Results-Based Payments (RBP) (Group III). From
longest to shortest, the periods for which the International Fund provided support were arranged
in the order of Group III, II, and I, verifying the relative importance of international support. From
highest to lowest, the overall MRV capability was also arranged in the order of Group III, II, and I,
although Group I or Group II was at a higher level than the other groups in some elements. REDD+
countries in the Readiness Phase (Group I) would aim to have the MRV capabilities of Groups I
and III to receive RBP, and international support for REDD+ MRV capacity building could enable
them to do. However, in addition to the receipt of RBP, REDD+ should be reflected in the Nationally
Determined Contribution (NDC) as consistent reduction results at the national GHG inventory level,
and the advancement of REDD+ MRV is expected to be a necessary and sufficient condition for
REDD+ cooperation under the Paris Agreement cooperative approach framework. For the following
groups, international cooperation is essential. Countries in the Readiness Phase need to be supported
with the establishment of an MRV framework, which will enable them to achieve REDD+ to receive
RBP and be reflected in NDCs. For REDD+ countries that have thus far met the WRF requirements,
the REDD+ scope needs to be upscaled to national levels, and the MRV system should be further
advanced to establish a cooperative approach system that can achieve more ambitious reduction
targets through forests.

Keywords: Warsaw REDD+ Framework; MRV; deforestation; United Nations Framework Convention
on Climate Change; nature-based solution
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1. Introduction

To achieve the climate goal of holding the increase in the global average temperature
to well below 2 °C above pre-industrial levels and pursuing efforts to limit the temperature
increase to 1.5 °C above pre-industrial levels [1], it is critical to prevent deforestation and
the degradation of forests and promote their capacity as carbon sinks through sustainable
management. Reaching this climate goal requires reducing carbon dioxide emissions to
less than 750 billion tons by the end of this century [2—4], and land systems, particularly
forests, are known to absorb 28% of the 39 billion tons of anthropogenic CO, annually [5].
The damage caused by the destruction of forests on the Earth is estimated to amount to
more than 3 trillion tons of CO; emissions [6,7]. Deforestation and forest degradations
could create detrimental effects in forest functions in regulating the atmosphere, causing
greenhouse gas (GHG) emissions from the forest sector to increase, thereby reducing the
chances of achieving the climate goal.

The Kyoto Regime under the United Nations Framework Convention on Climate
Change (UNFCCC) recognized the importance of forests in combating climate change,
and the Conference of the Parties agreed on establishing the Warsaw REDD+ Framework
(WREF) for activities to reduce emissions from deforestation and forest degradation and
stating the role of conservation, sustainable management of forests and enhancement of
forest carbon stocks in developing countries [8]. REDD+ countries are eligible to receive
results-based payments (RBPs) for reduction outcomes under the WRF and, therefore, the
countries should build an efficient Measurement, Reporting and Verifying (MRV) system
at the national level to monitor GHG emissions and removals about REDD+ activities,
according to the WRE.

However, establishing an MRV system is a huge challenge for developing countries.
Of the 62 REDD+ countries, 11 countries have registered reduction results, and only
6 countries have received RBPs in accordance with the WRFE. Additionally, under the Paris
Agreement, developing countries belonging to the non-Annex I class in the Kyoto Regime
submitted a Nationally Determined Contribution (NDC), which contains the emissions
reduction target to reach by 2030. The importance of establishing and empowering the
MRYV framework in the forest sector has further grown because countries might consider
internationally transferred mitigation outcomes (ITMOs) to implement an NDC based on
the cooperative approaches of Article 6 of the Paris Agreement.

In this context, international support is imperative to strengthen the MRV capabil-
ities of developing countries to implement REDD+. Therefore, the assessment of MRV
capabilities and understanding the status of implementation for each REDD+ country are
essential for ensuring effective technical and financial cooperation. Precedent studies have
suggested criteria and indicators for evaluating REDD+ MRV capabilities [9-11]. However,
the studies were conducted before the adoption of WRF at the 19th Conference of the
Parties to the UNFCCC. Thus, there are limitations to practically evaluating the required
MRYV level on the reduction results to RBPs in accordance with the WRF. Consequently, the
purpose of this study was to develop modified criteria and indicators for REDD+ MRV
evaluation based on the precedent criteria and indicators, taking the items and content
of the requirements for participating in REDD+ under the current UNFCCC provisions
into consideration. The proposed criteria and indicators were then applied to 47 countries
that submitted national reports related to REDD+ or registered reductions in the UNFCCC
REDD+ platform to analyze their capabilities to implement REDD+ MRV.

2. Materials and Methods
2.1. National Report on REDD+ MRV

Countries that participate in the WRF are required to comply with the modality
and procedure of the Warsaw Framework for REDD+ as defined by COP19: (1) develop
a national strategy or action plan (NS or AP); (2) submit a National Forest Reference
Emission Level /Forest Reference Level (FREL/FRL) and receive approval through technical
evaluation; (3) establish a National Forest Monitoring System (NFMS); and (4) submit a
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Safeguard Information Summary (SIS) [8,12,13]. REDD+ reduction results are calculated
based on these data and are reported through the biennial update report (BUR) to be
examined by international consultation and analysis (ICA) prior to final approval [14].
Once final approval is given, the REDD+ reduction results are registered on the REDD+
web platform, leading to a stage where the RBPs can be received.

Through reviewing national reports received under the MRV system of the UNFCCC
REDD+ mechanism described above, we analyzed the national MRV levels, and a compari-
son was made between country reports of Global Forest Resources Assessments (FRAs) by
the Food and Agriculture Organization (FAO), with relevant statistics and information to
ensure transparency in the national reports. The following table shows a list of the reports
and their sources by key analytical elements (Table 1).

Table 1. Source of data collected for the analysis.

Elements National Report Source

NS National REDD+ strategy

NFMS Submission or modified submission on proposed FREL/FRL

FREL/FRL Report on the technical assessment of the proposed FREL/FRL UN REDD+
SIS Safeguards information summary web platform
Reduction results
Others Biennial update report (Annex: REDD+ results)
Global Forest Resources Assessments: country reports FAO

2.2. REDD+ MRV Evaluation Framework

To evaluate the MRV capacities of the REDD+ countries, the methods and criteria
to assess national forest monitoring capability in [9] were modified and supplemented
in this study to meet the provisions of the Warsaw Framework for REDD+ adopted in
COP13. The 15 indicators in [9] were defined for GHG inventory, forest monitoring capacity,
cooperation, and specific characteristics and requirements to evaluate the monitoring and
reporting capacities of developing countries [9]. However, these indicators were developed
before the adoption of the WREF; thus, the UNFCCC national reports from developing
countries available for evaluation at the time only included the FRA and the Readiness
Project Idea Notes submitted to the Forest Carbon Partnership Facility (FCPF), other than
National Communications (NC). On the other hand, this study identified 13 indicators
in 6 categories, reflecting the WRF’s requirements for REDD+ implementation criteria in
developing countries, to evaluate national MRV capabilities through NS, NFMS, FREL /FRL,
and Safeguard (Table 2). The indicators used to evaluate the engagement in UNFCCC
REDD+ were based on the indicators offered by [9], but the evaluation criteria were revised
with an emphasis on UNFCCC documents.
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Table 2. Indicators of the REDD+ MRV evaluation framework.

Key Requirement Indicator

Description (Score)

National Reports or
Submissions

Understanding of
international UNFCCC
negotiations and the REDD+
process

Engagement in UNFCCC
REDD+

Low (1.00): National Communication (NC) or Biennial
Update Report

Intermediate (2.33): Forest Reference Emission Level or
Forest Reference Level submission

High (3.67): Submission of a reduction result at least once
Very high (5.00): Submission of a reduction result more
than once

National Strategy

Issues to be considered as
agreed by the Cancun
Agreement

The number of reported
issues

N/A (0.00): Not available (not submitted)

Low (1.00): Less than three reported among five issues that
include “the drivers of deforestation and forest
degradation,” “land tenure issues,” “forest governance
issues,” “gender consideration” and “safeguards”
Intermediate (3.00): Three or more issues are reported
High (5.00): All of them are reported

National
Monitoring System

Consistency of forest
definition within submitted
reports

Forest definition

Low (1.00): All forest definitions differ from each other
(REDD+, NC or BUR, FAO-FRA)

Intermediate (2.33): Forest definition in REDD+
corresponds to FAO-FRA only

High (3.67): Forest definition in REDD+ corresponds to NC
or BUR only

Very high (5.00): All definitions correspond to each other

Forest area change time
series and remote sensing
capabilities

Forest area change
monitoring capacity

Very low (1.00): No forest cover map

Low (2.00): A forest cover map (external)

Intermediate (3.00): Multiple forest cover maps (external)
High (4.00): A forest cover map in-house or multiple maps,
with the latest before 2000

Very high (5.00): Most recent regular forest area mapping
after 2000

FREL/FRL

Activity Data (AD)

Low (1.00): Total area for forest land only

Intermediate (3.00): Tracking of conversions within forest
land and other land use (LULUCF)

High (5.00): Spatially explicit tracking of forest land and
other land use (LULUCEF) conversions

Emission Factors (EF)

Low (1.00): IPCC default factors

Intermediate (3.00): Country-specific data for key factors
High (5.00): Detailed national inventory of key C stocks,
repeated measurement of key stocks through time, and
modeling

Carbon stock assessment

Reporting on carbon for
different pools

Very low (1.00): Aboveground biomass (AGB) reported
Low (2.00): AGB and belowground biomass (BGB) reported
Intermediate (3.00): AGB, BGB, and one from the categories
of dead organics (deadwood and litters) and soils reported
High (4.00): AGB, BGB, and two from the categories of
dead organics and soils reported

Very high (5.00): All carbon pools are reported

Reporting on gases

Low (1.00): No reported gases or CO; only

Intermediate (3.00): CO, and some of the non-CO, gases
(CO, CH4, N,O, and NOx)

High (5.00): All gases

Stepwise approach Scale of REDD+ activity

Low (1.00): Project type
Intermediate (3.00): Subnational
High (5.00): National

Fire monitoring and

Forest fire .
reporting

Very low (1.00): No information on forest fires or lack of
spatial data

Low (2.00): Monitoring forest fires without reporting
Intermediate (3.00): Reporting the monitored data as a part
of AD

High (4.00): Providing information on emissions caused by
forest fires (CO; only)

Very high (5.00): Providing information on emissions
caused by forest fires (CO, and non-CO,)
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Table 2. Cont.

Key Requirement Indicator Description (Score)

Safeguard

Submission of Safeguard Frequency

Low (1.00): Not reported or reported just once in
NCs or other communication channels
Intermediate (3.00): Reported more than once in
NCs or other communication channels but lack of
completion in terms of the context

High (5.00): Completely reported in terms of the
context repetitively in NCs or other communication
channels

Others

Consistency

Low (1.00): Mostly inconsistent with AD, EF, and
methodologies used in the National GHG Inventory
according to TAR

With National GHG Intermediate (3.00): Some of the items are

Inventory inconsistent with the National GHG Inventory

according to TAR
High (5.00): No inconsistency described according
to TAR

Deforestation
Forest degradation

Activities REDD+ activities Conservation of forest carbon

Sustainable management of forest land
Enhancement of forest carbon stocks

Based on the five issues considered and agreed upon by the UNFCCC Cancun Agree-
ment, the national strategy reporting capabilities of the REDD+ countries were evaluated.
In terms of the NFMS, the consistency of forest definition within submitted national reports,
in addition to the time series forest area change and remote sensing capabilities used as
indicators in [9], were analyzed. To evaluate the ability of carbon stock assessment for
setting up the FREL/FRL, the Activity Data (AD) and Emission Factors (EF) were pre-
pared, whereas indicators for reporting on different carbon pools and gases were drawn [9].
The scale of emission activity in the FREL/FRL was also evaluated because developing
countries can push for national REDD+ through a stepwise approach, and the capability
to monitor and report on forest fires was assessed as well. Furthermore, the Safeguard
reporting capabilities were evaluated according to the frequency of reporting, because
the WRF requires REDD+ countries to submit the SIS on REDD+ implementation to be
presented regularly. For other items, the consistency of the GHG inventory in developing
countries was measured on the basis of a Technical Assessment Report (TAR), whereas
the number of activities considered REDD+ activities were measured based on FREL /FRL
document submissions. Accordingly, the evaluation framework and indicators proposed
in [9] were revised and supplemented in light of the key WRF decisions and documents
provided by REDD+ countries to the UNFCCC. Assessments were performed based on
national reports, submitted in accordance with international consensus.

2.3. Comparison of MRV Capability by National REDD+ Progress Groups

We conducted content analysis on the national reports, applied the coding scheme
of the WRE, assigned scores corresponding to the indicators, and calculated the scores in
Excel 2016. Given that the circumstances for REDD+ implementation differ widely for
each country, developing countries can implement REDD+ through a phased approach
that consists of readiness, implementation, and RBP stages. The following classifications
were created to assess MRV enhancement implications based on the level of REDD+
implementation in developing countries: the countries that submitted only the FREL /FRL
were Group I (36 countries); those that registered reduction results after having submitted
their FREL /FRL were Group II (5 countries); and those that received RBPs based on their
registered reduction results were Group III (6 countries). A comparison of the length of time
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that each group received financial aid from the International Climate Fund was conducted
using the Climate Funds Update database of the Overseas Development Institute [15]. To
compare the average scores for each group, each MRV evaluation item was standardized
to a minimum of one point and a maximum of five points.

3. Results
3.1. Status of REDD+ Readiness: Duration of Foreign Aid Receipt by a Group

To qualify for RBPs, REDD+ countries must submit documents to the UNFCCC pur-
suant to the WRF decisions, including the FREL/FRL, and complete technical evaluations,
followed by registration of reduction results resulting from REDD+ implementation for the
final receipt of RBPs. A total of 47 REDD+ developing countries submitted the FREL/FRL.
As shown in Table 3, 36 countries among them submitted the FREL /FRL without report-
ing emission reduction results and receiving RBPs (Group I). Five countries submitted
and reported the results, but had not yet received RPBs (Group II). Only six countries
received RBPs after submitting the FREL/FRL and emission reduction results (Group
III). All the countries in Group I were funded by the International Climate Fund except
for two countries. Four out of five countries in Group II and all the countries in Group
III received international financial support. For Groups I, II, and III, the period when
receiving funding benefits from the International Fund increased to 4.26 years, 6.25 years,
and 7.00 years, respectively. Countries that submitted the results of reduction activities
(Group II) or received the RBPs (Group III) were provided with financial support for
REDD+ implementation from the international community for longer periods than those
that submitted only the FREL/FRL (Group I). It is apparent that international assistance
has likely taken a significant role in supporting REDD+ implementation and building
capacity in developing countries.

Table 3. Duration of international support received by each group.

Group I Group II Group III
(FREL/FRL) (Results) (RBP)
No. of countries 36 5 6
No. of recipient countries 34 4 6
Average no. of support years 4.26 6.25 7.00

3.2. National Reports

A country implementing REDD+ can submit documents to the UNFCCC, including
NCs, BURs, and the FREL/FRL, to share information about the latest REDD+ implemen-
tation progress. As shown in Table 4, the majority of the countries (36 out of 47 REDD+
countries subjected to the analysis) submitted only the FREL/FRL without reporting emis-
sion reduction results or RBPs. Nine of these countries were assigned to the “High” level
because they submitted emission reductions at least once. Only two countries submitted
reduction results more than once represented as “Very High” level countries. For national
reporting capabilities, the intergroup standardization scores for the national strategy level
were 2.33, 3.67, and 4.11 for Groups I, II, and 1III, respectively, with Group III scoring
the highest.
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Table 4. Results of MRV capacity evaluation on national reports or submissions.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)
n % n % n %
Low (1.00) 0 0 0 0.00 0 0.00
Intermediate (2.33) 36 100.00 0 0.00 0 0.00
Engagementin High (3.67) 0 0 5 100.00 4 66.67
UNFCCC REDD+ Very High (5.00) 0 0 0 0.00 2 33.33
Total 36 100.00 5 100.00 6 100.00
Average Score 2.33 3.67 411

3.3. National Strategy

As part of REDD+ implementation, countries have to develop and execute national
strategies that address five issues: drivers of deforestation and forest devastation, land
tenure, forest governance, consideration of gender, and safeguards [8]. As of this work,
33 REDD+ countries had not yet submitted their national strategies, and there was no
country for the high level, which indicated that those who addressed all five issues in
their national strategies sent submissions, whereas 13 countries addressed more than three
issues and were represented as “Intermediate” level countries (Table 5). The intergroup
standardization scores for the national strategy level were 0.42, 2.00, and 2.50 for Groups I,
II, and III, respectively, with Group III scoring the highest.

Table 5. Results of MRV capacity evaluation on national strategy.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)
n % n % n Y%
N/A (0.00) 31 86.11 1 20.00 1 16.67
Low (1.00) 0 0.00 1 20.00 0 0.00
The Number of Intermediate (3.00) 5 13.89 3 60.00 5 83.33
Reported Issues High (5.00) 0 0.00 0 0.00 0 0.00
Total 36 100.00 5 100.00 6 100.00
Average Score 0.42 2.00 2.50

3.4. National Forest Monitoring System

The implementation of REDD+ requires setting up the NFMS and providing transpar-
ent and consistent data and information for MRV (Decision 11/CP.19). The definition of
a forest has to be consistent in the reports submitted by REDD+ countries. Nevertheless,
a number of countries (22 countries) were identified as being at the low level, largely
as a result of varying definitions of forests in their reports on REDD+, climate change
across countries (including NC or BUR), and country reports submitted to the FAO Forest
Resource Assessment (Table 6). Seven countries with a consistent definition of forests
in all documents submitted were recognized as very high-level countries. Group II had
the highest standardization score of 3.67, followed by Group III with 2.56 and Group I
with 1.93.

In REDD+ countries, a key function of the NFMS is monitoring changes in forest
surfaces over time. Upon reviewing the ability regarding changes in forest area and remote
sensing, 40 countries ranked very well in terms of routinely producing forest area maps
that reflected new information after 2000. However, one country was identified as a very
low-level country because it lacked a forest cover map, which indicated that the country
needed to develop its capabilities. The intergroup standardization score was highest for
Group III with 5.00, followed by Group I with 4.75 and Group II with 4.20.
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Table 6. Results of MRV capacity evaluation on the National Forest Monitoring System.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)
n % n % n %
Low (1.00) 19 52.78 1 20.00 2 33.33
Consistency of forest Intermediate (2.33) 12 33.33 1 20.00 2 33.33
de finitiorz]within High (3.67) 2 5.56 0 0.00 1 16.67
submitted reports Very High (5.00) 3 8.33 3 60.00 1 16.67
P Total 36 100.00 5 100.00 6 100.00
Average Score 1.93 3.67 2.56
Very Low (1.00) 1 2.78 0 0.00 0 0.00
Low (2.00) 0 0.00 1 20.00 0 0.00
Forest area change time Intermadiate (3.00) 1 2.78 0 0.00 0 0.00
series and remote High (4.00) 3 8.33 1 20.00 0 0.00
sensing capabilities Very High (5.00) 31 86.11 3 60.00 6 100.00
Total 36 100.00 5 100.00 6 100.00
Average Score 4.75 4.20 5.00

3.5. Safequard

To ensure REDD+ is implemented properly, the REDD+ countries should develop
a safeguard information system that provides information demonstrating how the safe-
guards are respected and addressed and submit the SIS (Decision 12/CP.19). Analysis
of the frequency of submissions regarding REDD+ Safeguard indicated that the majority
of countries (44 countries) fell into the low-level category for not submitting an SIS or
submitting it only once via NC and other communication channels since 2014 (Table 7).
Safeguard reports have to be submitted every 4 years; however, two countries did not
deliver complete reports, whereas one performed a fully complete report repetitively. The
intergroup standardization scores of the REDD+ Safeguard levels for Groups I, II, and III
were 1.00, 1.40, and 2.00, respectively, with Group III being the highest.

Table 7. Results of MRV capacity evaluation on Safeguard.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)

n % n % n %
Low (1.00) 36 100.00 4 80.00 4 66.66
Submission Medium (3.00) 0 0.00 1 20.00 1 16.67
frequency of High (5.00) 0 0.00 0 0.00 1 16.67
Safeguard Total 36 100.00 5 100.00 6 100.00

Average Score 1.00 1.40 2.00

3.6. FREL/FRL

The WREF decisions require REDD+ countries to prepare the FREL/FRL at a subna-
tional level as a part of the country’s national or interim phase and then receive a technical
assessment (Decision 13/CP.19). REDD+ countries submit Activity Data (AD), Emission
Factors (EF), and carbon pools and gases, which are used to calculate the FREL/FRL at
the national or subnational levels and which are evaluated for their transparency and
consistency.

3.6.1. Activity Data

Many countries (27 in total) were identified as meeting the high-level criteria in terms
of utilizing spatial information that incorporated the IPCC land use categories other than
forests as activity data for calculating the FREL/FRL, while 19 countries were classified at
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a low level for only considering increases or decreases in forest areas (Table 8). For REDD+
AD levels, the intergroup standardization scores for Group I, Group II, and Group III were
3.33, 3.80, and 3.00, respectively, with the highest level for Group IL

Table 8. Results of MRV capacity evaluation on the FREL/FRL.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)
n o/o n o/o n 0/0
Low (1.00) 15 41.67 1 20.00 3 50.00
Intermediate (3.00) 0 0.00 1 20.00 0 0.00
Activity Data (AD) High (5.00) 21 5833 3 60.00 3 50.00
Total 36 10000 5 100.00 6 100.00
Average Score 3.33 3.80 3.00
Low (1.00) 4 11.11 0 0.00 0 0.00
o Intermediate (3.00) 32 88.89 5 100.00 6 100.00
Emission Factors High (5.00) 0 0.00 0 0.00 0 0.00
(EF) Total 3 10000 5 10000 6  100.00
Average Score 2.78 3.00 3.00
Very Low (1.00) 0 0.00 0 0.00 0 0.00
Low (2.00) 18 50.00 3 60.00 2 33.33
Reporting on Intermediate (3.00) 10  27.78 1 20.00 1 16.67
Carbon for Different High (4.00) 4 11.11 1 20.00 3 50.00
Pools Very High (5.00) 4 11.11 0 0.00 0 0.00
Total 36 10000 5 100.00 6 100.00
Average Score 2.83 2.60 317
Low (1.00) 28 7778 4 80.00 3 50.00
Intermediate (3.00) 8 22.22 1 20.00 3 50.00
Reporting on Gases High (5.00) 0 0.00 0 0.00 0 0.00
Total 36 10000 5 100.00 6 100.00
Average Score 1.44 1.40 2.00
Low (1.00) 0 0.00 0 0.00 0 0.00
Intermediate (3.00) 5 13.89 0 0.00 4 66.67
Scale of REDD+ High (5.00) 31 8611 5 10000 2  33.33
Activity Total 3 10000 5  100.00 6  100.00
Average Score 4.72 5.00 3.67
Very Low (1.00) 14 3890 1 20.00 2 33.33
Low (2.00) 9 25.00 3 60.00 1 16.67
. o Intermediate (3.00) 3 8.33 0 0.00 1 16.67
Fire Monitoring and High (4.00) 3 8.33 0 0.00 0 0.00
Reporting Very High (5.00) 7 19.44 1 20.00 2 33.33
Total 36 10000 5 100.00 6 100.00
Average Score 2.44 2.40 2.83

3.6.2. Emission Factor

The intermediate level was composed of 43 countries, which used IPCC default
factors and country-specific coefficients to calculate their FREL/FRL reports. Four low-
level countries relied exclusively on IPCC default factors, whereas none of the countries
built detailed national inventories through the application of national unique coefficients
to time series models (high level) (Table 8). For the REDD+ EF levels, the intergroup
standardization scores for Group I, Group II, and Group III were 2.78, 3.00, and 3.00,
respectively, with the highest level for Group II and Group IIL
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3.6.3. Reported Carbon Pools

When establishing the FREL/FRL, dead organics (deadwood and litter) and soil, in
addition to above and belowground biomass, could be considered as carbon pools. Most
countries (23 in total) were classified as low-level countries, considering only above and
belowground biomass whereas four countries were identified as taking all carbon pools
into account (Table 8). The highest intergroup standardization was achieved by Group III
at 3.17, followed by Group I at 2.83 and Group II at 2.60.

3.6.4. Reported Gases

The FREL/FRL reports in REDD+ countries may be submitted in CO; units, consider-
ing the generation of CO; and non-CO; gas in the forest sector. Accounting for the majority,
the low-level category included 35 countries whose FREL /FRL reports did not mention
gas or only mentioned CO;. The countries at the intermediate level, which considered CO,
along with some non-CO, gases, were composed of 12 countries, and no high-level country
considered all gases (Table 8). The MRV-level cross-group standardization score for gas
used in FREL/FRL reporting was highest in Group III at 2.00, followed by Group I at 1.44
and Group II at 1.40.

3.6.5. Scale of Activity

The majority of the REDD+ countries (38 countries) were identified as belonging to
the high level for their reporting of REDD+ activities at the national level. There were
no low-level countries that engaged in project-type REDD+ activities, and a total of nine
countries reported subnational levels and were thus classified at the intermediate level
(Table 8). The MRV-level intergroup standardization score for the scale of national activity
was highest for Group II at 5.00, followed by Group I at 4.72 and Group III at 3.67. This
was because the leading countries, including Brazil and Colombia, promoted subnational
level REDD+ activities focused on large forest areas in the Amazon region, which are in
Group IIL

3.6.6. Fire Monitoring and Reporting

When calculating the FREL/FRL, only a few countries monitored fires in forests
and reported on it; 17 countries either failed to provide information about forest fires or
provided spatial information of very low quality. At the intermediate level, four countries
presented data on monitoring forest fires in their AD. Three countries provided information
on CO; emissions caused by forest fires and were considered high-level countries, and
10 countries that reported on both CO, and non-CO, emissions were classified as very
high-level countries (Table 8). The MRV-level intergroup standardization score for fire
monitoring and reporting was highest for Group III at 2.83, followed by Group I at 2.44
and Group II at 2.40.

3.7. Others

A country’s reduction results cannot be recognized through reliable REDD+ levels
unless its National GHG Inventory is consistent. According to the Technical Assessment
Report (TAR) on FREL/FRL reporting submitted by REDD+ countries, the low level ac-
counted for the largest portion with 26 countries whose elements were mostly incongruent
with the National GHG Inventory. There were 14 countries at the intermediate level with
some inconsistencies with the National GHG Inventory, whereas 7 countries were at the
high level, having no inconsistencies described in the FREL/FRL (Table 9). Groups I, 1I,
and III achieved MRV-level standardization scores of 1.78, 4.20, and 3.00, respectively, for
consistency with the National GHG Inventory, with Group II scoring the highest. The
number of countries that included 1, 2, 3, 4, and 5 activities in their national REDD+ was
18, 10, 13, 3, and 3, respectively. The intergroup standardization scores for Groups I, II, and
III were 2.33, 2.00, and 1.67, respectively, with Group I having the highest scores. There
was a significant challenge in defining and measuring the reduction results for the five
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activities that are recognized as REDD+, and many countries only focused on reducing
deforestation.

Table 9. Results of MRV capacity evaluation for other items.

Group I Group II Group III
Indicator Level (Score) (FREL/FRL) (Results) (RBP)
n % n % n %
Low (1.00) 25 69.44 0 0.00 1 16.67
Consistency with Intermediate (300) 8 22.22 2 40.00 4 66.67
National GHG High (5.00) 3 8.33 3 60.00 1 16.67
Inventory Total 36 100.00 5 100.00 6 100.00
Average Score 1.78 4.20 3.00
1 (1.00) 12 33.33 2 40.00 4 66.66
2(2.00) 8 22.22 1 20.00 1 16.67
3(3.00) 11 30.56 2 40.00 0 0.00
Number of REDD+ 4 (4.00) 2 5.56 0 0.00 1 1667
Activities 5 (5.00) 3 8.33 0 0.00 0 0.00
Total 36 100.00 5 100.00 6 100.00
Average Score 2.33 2.00 1.67

3.8. Overall MRV Capabilities of REDD+ Countries

The national circumstances for implementing REDD+ and the capabilities for imple-
menting MRV vary across countries. Consequently, a national REDD+ strategy employs a
phased approach, which consists of the following steps: the Readiness Phase for laying the
foundation for overall REDD+ implementation, the Implementation Phase for operating
and monitoring REDD+, and the Results-Based Payment Phase for receiving incentives
through the reporting and verification of reduced results.

Overall, although engagement in UNFCCC REDD+ through national reports and the
time series forest area change and remote sensing capabilities of the NFMS were competent,
it was shown that the capability for reporting on NS and SIS and NFMS'’s consistency of for-
est definitions within the submitted reports were low (Figure 1). Among the measurement
elements related to the FREL/FRL, MRV capabilities associated with gases, carbon pools,
and emission factors were in need of improvement, especially regarding fire monitoring
and reporting (Figure 2).

National Reports
(Engagement in
UNFCCC REDD+)

5.00
4.50

Safeguard )
(SubmiQSSion of National Strategy

Safeguard (The number of

frequency) reported issues) Group I (FREL/FRL, n=36)

Group II (Results, n=5)
Group III (RBP, n=6)

NFMS capability
(Forest area change
time series &
Remote sensing
capabilities)

NFMS consistency
(Consistency of
forest definition

within submitted

reports)

Figure 1. MRV capacities of REDD+ countries by group (National Reports, National Strategy,
National Forest Monitoring System, and Safeguard).
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Figure 2. MRV capacities of REDD+ countries by group (FREL/FRL).

In comparison with the Group I countries that submitted only the FREL/FRL, it
appears that the MRV capabilities of the Group II countries that registered all the reduc-
tion results and the Group 3 countries that received payments for results were higher
(Figures 1 and 2). However, the MRV capability as analyzed did not always rank from low
to high in the order of Groups I, II, and III. In submitting the FREL/FRL, Group I showed
the highest level in terms of the number of REDD+ activities considered (Table 9) for the
country REDD+. Furthermore, Group II had higher levels than Group III in Activity Data,
the number of activities, the National Monitoring System’s consistency of forest definition
within the submitted reports, and consistency with the National GHG Inventory by TAR.

4. Discussion

Out of the 162 countries that submitted NDCs, 56 countries signed up for REDD+ [16],
but only 11 countries had registered reduction results, indicating that most developing
countries require much effort and need international support to achieve the MRV levels
required by the WRE. Countries that submitted reduction results of REDD+ via BUR or re-
ceived RBPs secured financial support from the international community for implementing
REDD+ for longer periods than those who submitted only the FREL/FRL, demonstrating
that international assistance has been highly instrumental in helping developing countries
implement REDD+ and enhance their capacities. Additionally, countries that report reduc-
tion results through REDD+ could receive RBPs from a variety of sources (both public and
private and bilateral and multilateral, including alternative services); however, technical
difficulties, such as how developing countries access RBPs and how to apply them, also
have to be addressed because diverse resources are involved [17]. Essentially, as stated
in the UNFCCC decisions, which are the basis for the Warsaw REDD+ Framework, the
Green Climate Fund should serve as a key and single channel for supporting RBPs with a
variety of resources to address the challenges REDD+ countries may face related to RBP
support [8,18].

Overall, it has been confirmed that Group II and III, which summited reduction
results or received RBPs, had higher MRV capabilities than Group I, which submitted
only the FREL/FRL. This primarily occurred because Group I countries did not submit
national information on National Strategy, Safeguard and NFMS, as Group I countries are
responding primarily to the technical assessment of the FREL/FRL, which is most vital
for the evaluation of reduction results from REDD+ activities. It appears unlikely that
countries in Group I would be limited in submitting reduction results and obtaining RBPs
based on these results, given that they have also submitted FREL/FRL reports through
technical assessments. For countries in Group I to achieve approval for REDD+ reduction
results through BUR-ICA, there is still a need to develop and support the capabilities
that enable them to promptly implement other requirements besides FREL /FRL technical
assessments.
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In some MRV indicators, Group I exhibited higher MRV levels than Groups II and III,
probably because some countries in Groups II and III only had the minimum level of MRV
capability required to register reduction results and receive RBPs. For instance, although
REDD+ should eventually be implemented on a national scale, and the transparency and
reliability of MRV could be enhanced by incorporating the five REDD+ activities, the
countries can register reduction results and receive RBPs for performing deforestation
only at the subnational scale, as long as they comply with the decisions related to REDD+
under UNFCCC and IPCC guidance. In some cases, Group II had a higher MRV level than
Group III because not all countries with higher MRV levels could receive RBPs among the
countries that registered reduction results, suggesting that factors external to MRV levels
(e.g., international political factors, the willingness of the REDD+ state to receive RBPs,
the ability to submit RBP proposals to the international community and so on) may also
contribute to their RBP receipt once they have achieved a certain MRV capability [19].

Nearly all REDD+ countries met the required REDD+ MRV level by the WRF; however,
some elements were still in need of improvement across most countries, including the
rare use of national specific emission factors, a lack of consistency in the activity data, and
exclusion of reporting for some carbon pools (e.g., litter, deadwood, and soil) and non-CO,
emissions caused by forest fires. Regarding the consistency of the activity data, the Technical
Assessment Report on the FREL/FRL deemed it inconsistent with the Group I National
GHG inventory, and the NFMS Consistency of forest definitions within submitted reports
also contributed to a poor rating for Group III, scoring 2.56 on average (Table 6, Figure 1).
The poor rating was because of changes in the forest definitions of Chile and Costa Rica, as
part of the NFMS system’s improvement to establish their FREL /FRLs [20-23].

REDD+ countries may be satisfied if they meet a minimum MRV requirement to
receive RBPs as an incentive, which is enough of a challenge for some countries. Never-
theless, developing countries are also expected to meet NDCs using REDD+ under the
Paris Regime, which requires advancement in the MRV level. Furthermore, the level of
REDD+ MRV required to create and transfer ITMOs through REDD+ cooperation based on
a cooperative approach might be more stringent than the MRV level previously required to
receive RBPs, although UNFCCC negotiations regarding Article 6 of the Paris Agreement
are still underway. In the same way that REDD+ implementation under the Kyoto Protocol
of developing countries progressed through a phased approach involving the phases of
Readiness, Implementation, and RBPs, REDD+ under the Paris Regime requires a higher
level of MRV to receive existing RBPs as incentives and to generate and transfer REDD+
ITMOs based on a collaborative approach.

Lastly, there is the urgent task of encouraging the REDD+ countries to set and achieve
more ambitious reduction targets. In addition, the non-permanent issue of the REDD+
reductions should also be solved properly. The ultimate goal of the WRF for the REDD+
countries is to achieve net-zero emissions from their forests, decreasing the emissions
gradually by updating their FREL/FRLs. Emission reduction reversals, however, may
occur because of various deforestation drivers, such as policy revisions, governmental
regime changes, and economic developments in the REDD+ countries [24]. Therefore, to
receive RBPs, achieve NDCs and generate internationally transferred mitigation outcomes
through REDD+ activities, the REDD+ countries and their partners should make efforts to
address this non-permanent issue.

5. Conclusions

The REDD+ activities for preserving and conserving carbon stored in forests to reduce
GHG emissions and enhance the carbon sink function of forests are expected to serve as an
important means of achieving climate goals. However, it is essential that a reliable MRV
system is in place to accurately measure and reflect the contribution of REDD+ activities
to respond to climate change. In this study, a set of criteria was devised and applied to
REDD+ developing countries to assess their REDD+ MRV capabilities.
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A total of 47 REDD+ countries submitted FREL/FRL reports (Group I), while 5 coun-
tries fulfilled the WRF requirements and registered their REDD+ reduction results (Group
II), and 6 received RBPs (Group III). Under the decisions related to the WRE, REDD+
countries have to implement MRV frameworks for NSAP, NFMS, the FREL/FRL, and SIS.
However, it was found that NSAP and SIS were weak for MRV levels in general. From
the longest to the shortest, the periods for which the International Fund provided support
were arranged in the order of Group III, II, and I, verifying the relative importance of
international support. From the highest to the lowest, the overall MRV capability was also
arranged in the order of Group IIL, II, and I, although Group I or Group Il was at a higher
level than the other groups in some elements. This clarifies that REDD+ countries could
receive RBPs from the international community if their reduction results were approved
through technical assessments by the UNFCCC, irrespective of incompleteness in some
MRYV elements.

REDD+ countries in the Readiness Phase (Group I) would aim to have the MRV
capabilities of Groups II and III to receive RBPs, and international support for REDD+
MRV capacity building could enable them to do. However, in addition to the receipt of
RBPs, REDD+ should be reflected in the NDC as consistent reduction results at the national
GHG inventory level, and the advancement of REDD+ MRV is expected to be a necessary
and sufficient condition for REDD+ cooperation under the Paris Agreement cooperative
approach framework.

For the following groups, international cooperation is essential. Countries in the
Readiness Phase need to be supported with the establishment of an MRV framework,
which will enable them to achieve REDD+ to receive RBPs and be reflected in the NDCs.
For REDD+ countries that have thus far met the WRF requirements, the REDD+ scope
needs to be upscaled to national levels, and the MRV system should be further advanced to
establish a cooperative approach system that can achieve more ambitious reduction targets
through forests.
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