
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tcpo20

Climate Policy

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/tcpo20

Nationally determined contributions to the
2015 Paris Agreement goals: transparency in
communications from developing country Parties

Kalkidan A. Mulatu, Sylvia S. Nyawira, Martin Herold, Sarah Carter & Louis
Verchot

To cite this article: Kalkidan A. Mulatu, Sylvia S. Nyawira, Martin Herold, Sarah Carter & Louis
Verchot (2024) Nationally determined contributions to the 2015 Paris Agreement goals:
transparency in communications from developing country Parties, Climate Policy, 24:2,
211-227, DOI: 10.1080/14693062.2023.2285519

To link to this article:  https://doi.org/10.1080/14693062.2023.2285519

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 12 Dec 2023.

Submit your article to this journal 

Article views: 635

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=tcpo20
https://www.tandfonline.com/journals/tcpo20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/14693062.2023.2285519
https://doi.org/10.1080/14693062.2023.2285519
https://www.tandfonline.com/action/authorSubmission?journalCode=tcpo20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=tcpo20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/14693062.2023.2285519?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/14693062.2023.2285519?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/14693062.2023.2285519&domain=pdf&date_stamp=12 Dec 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/14693062.2023.2285519&domain=pdf&date_stamp=12 Dec 2023


RESEARCH ARTICLE

Nationally determined contributions to the 2015 Paris Agreement goals:
transparency in communications from developing country Parties
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ABSTRACT
The goals of the Paris Agreement (PA) on collectivelymanaging climate change can only
be reached if all parties to theUnitedNations Framework Convention onClimateChange
(UNFCCC) commit to actions supporting their Nationally Determined Contributions
(NDCs). Developing-economy nations play a crucial role in reaching the PA targets,
particularly in the Agriculture, Forest, and Other Land Uses (AFOLU) sector. However,
developing country Parties also face several constraints in tracking and
communicating progress towards their climate policy targets and implementation of
their NDCs. The operationalization of Biennial Transparency Report (BTR) and
Enhanced Transparency Framework (ETF) under the PA will bring stricter reporting
timeframes and advanced transparency for all parties. With these requirements rapidly
coming into force, addressing reporting gaps is now a pressing priority. The present
study analyzes the NDCs, and Biennial Update Reports (BURs) submitted by
developing country Parties under the UNFCCC. In an illustrative exercise, our in-depth
analysis concentrates on reporting on the AFOLU sector and identifies issues impeding
a comprehensive and comparable Global Stock Take (GST): (i) issues of consistency in
reporting timeframes (ii) issues in transparency of reporting on mitigation sectors and
on relevant progress indicators (iii) incomparability of methodological approaches
proposed and used, and (iv) the implications of limited national capacity for
transparent reporting. The UNFCCC and developed country Parties now have the
opportunity of providing specialized support for developing country Parties. This could
include tailored guidance to address gaps in both greenhouse-gas (GHG) emissions
accounting, and reporting challenges, to ensure consistent, comprehensive, and
transparent reporting to reinforce capacities moving forward following the next GST.

Key policy insights:
. The lack of consistent, transparent, and comparable communication fromdeveloping

country Parties on NDC progress for key climate change impact mitigation sectors,
such as AFOLU, has implications for operationalization of the GST.

. Delayed and inconsistent reporting are expected to affect the aggregation and
consolidation of information across countries to inform global progress.

. Increased support for tailored capacity building and data gathering is required to
enable transparent communication on progress in NDC implementation,
monitoring, and reporting.

ARTICLE HISTORY
Received 8 May 2022
Accepted 14 November 2023

KEYWORDS
UNFCCC; NDC; developing
country Parties;
transparency; global stock
take; climate change

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.
org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and
is not altered, transformed, or built upon in any way. The terms on which this article has been published allow the posting of the Accepted Manuscript in a repo-
sitory by the author(s) or with their consent.

CONTACT Kalkidan A. Mulatu kale.mulatu@gmail.com Alliance of Bioversity International and International Center for Tropical
Agriculture (CIAT), Addis Ababa, Ethiopia
This article has been corrected with minor changes. These changes do not impact the academic content of the article.

CLIMATE POLICY
2024, VOL. 24, NO. 2, 211–227
https://doi.org/10.1080/14693062.2023.2285519

http://crossmark.crossref.org/dialog/?doi=10.1080/14693062.2023.2285519&domain=pdf&date_stamp=2024-02-19
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:kale.mulatu@gmail.com
http://www.tandfonline.com


. Developing country groups will need to improve the transparency of reporting
progress on the implementation and achievement of their NDCs to match the
expected increase in carbon footprints with growing economies.

1. Introduction

Since the early 1990s, member states to the United Nations Framework Convention on Climate Change
(UNFCCC) have participated in negotiations around climate change mitigation, and many have committed
to reduced emissions from different sectors (Maizland, 2021). Several pledges have been made in successive
UNFCCC global meetings. The Paris Agreement (PA) sets the most recent and critical milestone for parties to
reach a commitment of limiting global warming to well below 2°C, compared to pre-industrial levels to
ensure global wellbeing. Parties are expected to set targets and communicate progress towards realizing
the global climate-mitigation or adaptation goals by reducing greenhouse-gas (GHG) emissions and improving
resilience in the face of climate change.

Transparently communicating NDC targets and progress towards them is at the core of the PA, along with
tracking of global progress in climate actions (Taibi & Konrad, 2018). The PA sets criteria regarding transparent
communication for tracking progress towards NDCs mainly across Articles 4, 6, and 13. Article 4, for example,
requires countries to provide ‘information necessary to track progress made in implementing and achieving its
nationally determined contribution’, through the Enhanced Transparency Framework (ETF) (Article 13.7b). The
ETF requires parties to regularly and transparently report necessary information that allows tracking progress in
implementation and achievements of NDCs. Specifically, all Parties, except least developed country (LDC)
Parties and Small Island Developing States (SIDS), shall submit information reported under Article 13.7 ‘no
less frequently than on a biennial basis’. Article 4 further requests all parties to prepare and communicate
NDCs. Article 6 also requires a robust accounting to communicate internationally transferred mitigation out-
comes and avoidance of double counting in reporting on GHG emissions. Article 13 requests the development
of modalities, procedures, and guidelines (MPGs) under the ETF to communicate the progress towards
implementation and achievements of NDCs.

As indicated in Article 13 (para. 5 and 6), the ETF is informing the Global Stock Take (GST) (Article 14). The GST
encompasses the process for taking stock of collective progress towards achieving the PA goals (Northrop et al.,
2018). Meeting the PA transparency requirements thus contributes towards a successful GST. The first GST is to
conclude at the COP 28, and will be repeated every 5 years thereafter; it is thus essential that collective progress
from both developed and developing country Parties is regularly and consistently communicated. The report
from the technical dialogue of the first global stocktake encourages increased ambitions in successive NDCs
and emphasized that enhanced transparency from upcoming BTRs and NDCs can help track progress
(UNFCCC, 2023). Consistently communicating NDC updates, as well as submitting timely, and complete report-
ing of other inputs are essential for the GST and for assessing global progress. Using comparable, complete,
accurate, and verifiable approaches to reporting, and quantitative progress indicators is also required for trans-
parent accounting of GHG emissions by sources and removals by sinks. Efficient monitoring and reporting will
depend on the emergence of national measurement, reporting, and verification (MRV) capacities. Developing
country Parties are expected to communicate in submitted NDC and BUR documents their needs for finance,
and capacity building as well as progress made on mitigation and adaptation implementation.

Parties’ reporting was initially guided under the Kyoto Protocol and later the Copenhagen agreement by the
concept of ‘common but differentiated responsibilities and respective capabilities’, where differentiated report-
ing requirements and timetables were assigned depending on the status of Parties: Annex I (developed
country) versus non-Annex I (mostly developing country) Parties. Developed country Parties were subject to
more detailed requirements and stricter timelines in reporting under the UNFCCC. By contrast, developing
country Parties, especially least developed countries (LDCs) and Small Island Developing States (SIDS), are
less restricted on reporting details under the UNFCCC, where biennial update reports (BURs) are subject to
review processes, which are less rigorous compared to developed country Parties Biennial Reports (BRs).
However, developing country Parties are facing requirements since the 2010 Cancun agreement that are
now becoming increasingly demanding and stringent.

212 K. A. MULATU ET AL.



Along with PA implementation, a more consistent reporting and reviewing approach is requested across all
Parties today. It establishes ETF, where all Parties need to submit a Biennial Transparency Report (BTR), which
supersede BURs and BRs, and are prepared in accordance with modalities, procedures, and guidelines (MPGs)1

that supersede the existing MRV requirements. Parties to the convention communicate their mitigation targets
and time frames, key information on scope and coverages, assumptions and methodological approaches, as
well contributions towards achieving the PA goals through their submission of NDCs. Parties summarize the
description of their NDC in their BTR against which progress made in implementation and achievement of
their NDC will be tracked. Yet, the PA also accommodates a ‘built-in flexibility’, where the varying capacities
of developed- versus developing country Parties are considered. However, it is argued that such a bifurcation
of Annex I and non-Annex I Parties (or developed- and developing country Parties) under the UNFCCC will
influence the level of global transparency that can be achieved. This also considers the flexibilities the PA
sets out for developing countries bearing in mind their more limited reporting capacities.

Several studies and platforms track global progress towards implementation of NDCs, mainly looking into
submitting NDCs, updating targets, focusing on GHG emission trends, and sectors considered. However, an
in-depth synthesis of submitted documents for developing countries does not exist. This is needed for identify-
ing where and which developing country Parties are providing transparent information (or not), and what the
implications are for a GST. Developing country Parties appear to have specific sets of challenges that stem from
their financial and technological status, and the complexity of sectors contributing to GHG emissions and
removal. Importantly, the Agriculture, Forest, and Other Land Uses (AFOLU) sector – which accounts for
about 32% of GHG emissions from developing country parties (FAO, 2023) – requires advanced methodologies
and datasets for estimating complex carbon dynamics originating from varying natural and anthropogenic pro-
cesses (Perugini et al., 2021). Such reporting and emission accounting challenges can hinder capabilities to
comply with advanced MPG guidelines and prevent generating required datasets with the expected level of
accuracy and consistency (Vaidyula & Rocha, 2018). Experiences derived from current reporting should
inform future directions for the ETF, which is already requiring more detail and increased frequency of reporting
than previously (Hattori & Umemiya, 2020).

This study synthesizes the communication and transparency of reporting on NDC progress from non-Annex I
Parties,2 from here on referred as developing county Parties. In doing so, it aims to identify: (i) the reporting
consistency of developing country Parties on NDC progress; (ii) how transparently targets, and mitigation
sectors are being communicated; (iii) whether comparable methods and indicators are being applied across
developing country Parties’ reporting; and (iv) what implication differences in national measurement, reporting,
and verification (MRV) capacities and performance have for developing country Parties’ reporting. This syn-
thesis gives an overview of the compliance of developing country Parties with NDC progress reporting require-
ments under existing communication and transparency arrangements. It also indicates the reporting potential
and the capacity of developing country Parties to manage their transition into the ETF under the PA, and thus
contribute towards the GST exercise.

2. Methods and approaches

The UNFCCC database (UNFCCC, 2021a, 2021b) was explored to obtain details on NDC and BUR submissions,
and to establish track records on communication through counting key documents submitted by developing
country Parties. An open-source database that summarizes BURs (8th version) (Hattori & Umemiya, 2021) and
NDCs (Ikeda & Hattori, 2021) from the Institute for Global Environmental Strategies (IGES) was used to establish
the synthesis framework for this study.

The UN standard country or area codes for statistical use (also known as M49) (UN, 2018) has been adopted
to group developing country Parties with similar profiles to summarize results, identify patterns, and provide
tailored recommendations (Table 1). Accordingly, even though Parties can belong to multiple groups, for
the purpose of this study they were grouped under the following exclusive categories: Least Developed
Countries (LDC); Landlocked Developing Countries (LLDC); Developing Regions (DINGR); Small Island Develop-
ing States (SIDS); and Developed Regions (DR). DINGR countries that have also been classified as LLDC or LDC
under the UN M49 are categorized here as LDCs. From each country category, the top five countries that have
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the highest AFOLU share to total national CO2 emissions (in 2020 were chosen to further discuss and compare
findings (FAO, 2023). This choice of selected countries and sector was made to explore transparency in some
depth and in an illustrative way.

A total of 307 NDCs and updates (including INDCs, updated NDCs and, new first NDCs) from all 154 devel-
oping country Parties, and 107 BURs from 64 of these countries were submitted to the UNFCCC between 2014
and June 2021. These were reviewed to synthesize elements of communication and transparency of NDC
reporting (see Table 2).

This study enriches the existing IGES database by including details of communication and transparency
indicators. These are details that align with Article 4 and 13 requirements set for tracking progress in NDC
design, communication, and implementation. Consistency in communication was assessed by using indi-
cators that include: the number of reports submitted; reporting intervals; time lag between inventory
and reporting periods; and updates of mitigation targets across consecutive NDCs. Specific chapters
from latest BURs were also carefully reviewed through keyword search and content analysis to assess infor-
mation related to transparency and capacity. These chapters included: mitigation actions; finance, technol-
ogy, and capacity building; needs and support received; and domestic measurement, reporting and
verification. Details on transparency were explored by deep diving into BURs and taking the AFOLU
sector as an example to assess the transparency of communication on progress indicators. Quantitative
indicators that measure changes of mitigation include how the area and volume of emissions are reported
and how emission-related entities are classified. The latter can be considered as a continuous quantitative
indicators, while those that captured implementation of interventions such as policy/law, and market
elements are regarded as discrete quantitative indicators. The analysis also considered whether IPCC GHG
emission reporting guidelines (Buendia et al., 2019) were adopted, and if so which tier of reporting was
used. Finally, countries’ capacity to monitor and report progress on NDCs was evaluated by analyzing

Table 1. Country groups of non-Annex I Parties.

Country groups

Top five countries with the highest
share of AFOLU to national CO2

emission Group description

Number of
countries in the

group

Least Developed
Countries (LDC)

Democratic Republic Congo Countries that have low income levels and face severe
structural impediments to sustainable development

47
Myanmar
Tanzania
Niger
Mozambique

Landlocked
Developing
Countries (LLDC)

Bolivia Countries that lack territorial access to the sea, are
isolated from world markets, and are subject to high
transit costs. These continue to seriously constrain
overall socio-economic development

14
Zimbabwe
Paraguay
Botswana
Mongolia

Developing Regions
(DINGR)

Brazil Countries with a relatively low standard of living,
undeveloped industrial base, and moderate to low
Human Development Index.

56
Colombia
Indonesia
Peru
Malaysia

Small Island
Developing States
(SIDS)

Papua New Guinea Countries that face unique social, economic, and
environmental vulnerabilities.

31
Guyana
Suriname
Belize
Central African Republic

Developed Regions
(DR)

Serbia* Europe. 6
San Marino*
Montenegro
Albania*
Andorra*

Totals 154

*The countries have zero to negative AFOLU sector contribution to national CO2 emissions. They are only kept to facilitate comparisons and
discussions.
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the information provided through BURs; this includes information regarding the availability of national MRV
protocols as well as on MRV support needed and received, and on the state of institutional capacity for
preparation of NDCs (Table 2).

3. Results

3.1. Reporting consistency

3.1.1. Track record of developing country Parties’ reporting to the UNFCCC
Developing country Parties’ track records in communicating progress on climate actions, between December
1997 and June 2021 shows that frequent reporting is coming from LLDC, DINGR, and DR groups which on
average submitted six reports, while LDC and SIDS groups have made an average of five reports (Figure 1
(A)). Countries like Chile, Moldova, Namibia, and Uruguay have the highest submission of communication docu-
ments, while the least number of submissions are coming from Angola, Iraq, and State of Palestine, with no
submission made from Libya.

Specifically, through INDCs, communication of proposed climate actions by countries ahead of the PA
were submitted by all developing country Parties except Libya (Figure 1(B)). After this, NDC submissions
were made after countries formally joined the PA; these being made by the majority of developing
country Parties, except a few DINGR countries. Second NDCs, which are expected to represent improved
ambitions are submitted by only 6% of the developing country Parties, mostly from the SIDS group
(Figure 1(B)). In total, the countries that made the least submission of NDCs are mostly from DINGR
groups despite the group comprise countries undergoing dynamic economic development that can have
associated implications on climate actions.

As for the BURs, despite UNFCCC guidelines, where expectations are to have four submissions per country by
2021, more than half (60%) – mostly countries from of LDC and SIDS groups – have not made submissions.
While only DINGR and DR groups submitted two reports on average, the rest have submitted only one NDC.

Results on the temporal consistency in communication of BURs by developing country Parties show that the
recommended 2-year interval between consecutive reporting have not been met, and the average interval is 3
years (Figure 2). Similarly, a large time lag exists between inventory time and reporting year. Looking across all
country categories, they reported with an average 4-year time lag. Several SIDS and LDC countries exhibit time
lags ranging from 5 to 7 years. Only two countries: Afghanistan, and Togo (both LDCs) reported their inventories
with a 2-year time lag.

Table 2. Review approaches used to extract elements of communication and transparency.

Source Sections reviewed
Type of information: elements of
communication and transparency Information extracted

BURs General Consistency in reporting Year of submission, latest inventory being reported
National GHG inventory
(AFOLU)

Comparability in reporting IPCC methodology adopted, IPCC tier used, AFOLU
quantitative indicators communicated

Domestic MRV, needs and
support

Capacity in reporting Existence of domestic MRV protocols, support
needed and received

NDC database General, NDC revision Consistency in reporting Year of submission, latest year being reported NDC
updates

Mitigation contribution Transparency in reporting Mitigation targets, mitigation sectors considered
Means of implementation Capacity in reporting Institutional capacity, support needed and received

UNFCCC
repository

National communications Consistency in reporting Count of submitted documents to UNFCCC as track
record of communicationTechnical Annex on REDD

+
Greenhouse-Gas
Inventories (GHGI)

National Inventory
Reports (NIR)

IGES NDC database Consistency in reporting Change in mitigation targets
BUR database Transparency in reporting IPCC methodology adopted
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3.2. Transparency in reporting

3.2.1. Communicating mitigation targets and updates
Most developing country Parties (138 out of 154) report on quantitative mitigation targets, setting clear
baselines for tracking progress in NDCs. Many have set absolute emission-reduction targets against a
specific base year, while some have expressed relative targets to reduce emissions below ‘business as
usual’ scenarios. The few Parties that did not communicate quantitative targets included other strategies,
policies, and actions to enforce low emissions. With the submission of consecutive NDCs less than half of
the reporting countries from DINGR and SIDS groups updated their NDC targets. Only a few countries
from the LDC group were able to update their targets (Figure 3). No quantitative targets or updates are
communicated by about 10% of all developing country Parties, except for DR. About 77% of the mitigation
target updates were made between INDC and first NDCs, while the rest of the target updates were made
with second NDCs submissions.

3.2.2. Communicating mitigation sectors and indicators chosen
Looking into the sector-specific mitigation measures that countries communicated in their NDCs towards
achieving their targets, almost all Parties transparently specified the sectors of importance. AFOLU is the
second largest in terms of frequency of covered sectors by developing country Parties, following only
energy (Figure 4).

The level of detail Parties provide on mitigation measures, and accounting for progress for these at the sec-
toral level, varies substantially across countries. Taking the AFOLU sector as an example, some parties provide

Figure 1. Number of key reports from developing country Parties (n = 154) submitted to the UNFCCC between December 1997 and June 2021.
Note: (A) Total climate action related reports submitted (i.e. Nationally Determined Contributions (NDCs), Biennial Update Reports (BURs), National Communications
(NCs), Technical Annex on REDD+, Greenhouse-Gas Inventories (GHGI) and National Inventory Reports (NIR)); (B) NDCs submitted, (C) BURs submitted.
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Figure 2. Average time lag interval between consecutive BURs and the average time lag between inventory time and BUR communication year
of developing country Parties (n = 64).
Note: Developing country Parties are organized here by type: Least Developed Countries (LDCs), Landlocked Developing Countries (LLDC), Developing Regions
(DINGR), Small Island Developing States (SIDS), and Developed Regions (DR).

Figure 3. NDC quantitative mitigation targets set and updated by developing country Parties.
Note: Countries are organized by type: Least Developed Countries (LDC), Landlocked Developing Countries (LLDC), Developing Regions (DINGR), Small Island Devel-
oping States (SIDS), and Developed Regions (DR). N/A: countries did not communicate quantitative targets.
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details in their NDC and BUR documents, including indicators and information on how they adapted and used
IPCC accounting methodologies. However, most reporting countries lack specificity and clarity in how they
communicate such essential components to track progress from the AFOLU sector.

Most Parties provide AFOLU-related mitigation action indicators on forest and agriculture sub-sectors that
measure area and/or volume of AFOLU activity, related actions, products, and emissions (Table 3). They use
quantitative variables such as: annual change in forest cover, expansion of protected areas, number of livestock,
and reduced emissions, respectively. Discrete quantitative variables are also in use and these mainly measure
the number of policies and laws introduced. Other indicators track market and investment related develop-
ments. Here, variables include the number of laws passed and tenure titles issued, as well as amounts of
resources mobilized, and jobs created.

Improved agricultural inputs and infrastructure in support of agricultural production are also taken as key
indicators. Policy and law, as well as market and consumption variables are among the least-used indicators
across country groups in support of quantifying progress. However, integration of different types of indicators
to cover the scope of sector activity was minimal across most groups. Only a few countries, such as Brazil,
Colombia, and India, consider how to measure changes using the combination of physical as well as policy
and market indicators.

According to the Food and Agriculture Organization Corporate Statistical (FAOSTAT) global emissions data-
bases (FAO, 2023) for the years 2012–2017, DINGR countries contributed to 66% of AFOLU emissions from
developing parties, followed by LDC (28%), LLDC (5.4%), SIDS (0.5%), and the DR (0.1%). Zooming in to under-
stand how transparent countries are communicating progress from the AFOLU sector, the analysis shows only
countries from the DINGR group provided details on indicators use (out of the top countries with the highest
CO2 emissions from the AFOLU sector). However, only one of the top five high CO2-emitting countries from
AFOLU in the SIDS and LDC group was transparent about indicators in use. Most (60%) reporting SIDS countries
had missing information on AFOLU indicators, even though, on average, forests cover around 70% of their total
land area.

3.2.3. Communicating MRV standards and protocols
The selection of the IPCC tiers (Buendia et al., 2019) for the AFOLU reporting is an indicator of the accuracy and
level of detail of emissions estimates in national GHG inventories. In brief, Tier 1 approaches apply global
default values and are easiest to apply, as they require the least-detailed knowledge about emitting activities.

Figure 4. IPCC sectors covered in developing country Parties’ NDCs of (n = 154).
Note: ‘AFOLU and other sectors’: AFOLU is one among a range of other sectors being reported, ‘Other sectors, no AFOLU’: Energy (or other sectors) but without any
AFOLU reporting, ‘Not Available’ refers to countries that did not provide information on mitigation sectors.
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Table 3. AFOLU-related mitigation indicators reported in latest BURs by developing country Parties, with details on top five countries having the highest share of AFOLU to national CO2 emission.

Country group

AFOLU mitigation indicators

Forest Agriculture

Policy/law Market NAArea Actions Products Emissions Area Actions Products Emissions Infrastructure

DINGR 26% 12% 3% 9% 6% 3% 8% 6% 4% 4% 6% 14%
Brazil
Colombia
Indonesia
Peru
Malaysia
LDC 20% 10% 0% 10% 15% 0% 5% 5% 5% 10% 0% 20%
DRC
Myanmar
Tanzania
Nigeria
Mozambique
LLDC 22% 13% 9% 9% 9% 17% 0% 9% 9% 0% 0% 4%
Bolivia
Zimbabwe
Paraguay
Botswana
Mongolia
SIDS 10% 10% 0% 10% 0% 0% 0% 0% 10% 0% 0% 60%
Papua New Guinea
Guyana
Suriname
Belize
Central African Republic
DR 25% 25% 0% 0% 13% 12% 0% 13% 0% 0% 0% 12%
Serbia
San Marino
Montenegro
Albania
Andorra

Note: Information is classified across AFOLU indicators (policy/law, and market, area change, measures of actions, produces/outputs, reduced emissions, and inputs/infrastructures). Least Developed
Countries (LDC), Landlocked Developing Countries (LLDC), Developing Regions (DINGR), Small Island Developing States (SIDS), and Developed Regions (DR). N/A: countries did not communicate
AFOLU-related mitigation indicators.
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Tier 1 methods are widely used across country groups. Higher tiers require more knowledge: Tier 2 uses
country-specific data and Tier 3 goes further to apply detailed modelling and data-driven methods. Tier 3
methods are typically in use only by DINGR and LLDC groups. For instance, all the top five CO2-emitting
countries from the DINGR group combined Tier 1 and Tier 2 approaches (Table 4). LDC and SIDS groups
provide limited information on approaches used for carbon-stock accounting and reporting. None of the
top AFOLU CO2-emitting countries provided explicitly reported on which Tier they used (except Nigeria of
the LDC group). Similarly, information on IPCC good practice guidelines3 (GPG) is lacking for more than half
of the LDC and SIDS countries. This review shows that most countries that provided information used the
2006 IPCC GPG as per the PA stipulation.

3.3. National monitoring and reporting capacities

Countries also report on their own national ability to track and report progress on NDC implementation
(Table 5). This was reported as weak by the majority of countries in the LDC (72%) and SIDS (76%) groups,
while the majority of the DR (83%), and DINGR (59%) countries have not provided clear information in their
NDCs about their reporting capacity. Suriname is the only country among the top five high CO2-emitting
countries from the AFOLU sector that have reported a strong capacity. The corresponding information provided
on BURs regarding the availability of an MRV protocol shows that majority of the countries in the DINGR and DR
group have a system in place, while majority of the countries from LDC, LLDC, and SIDS groups have not pro-
vided explicit information.

Table 4. Transparency on standards used for measuring AFOLU emissions and mitigation actions by developing country Parties as indicated in
NDC and BUR reports.

Country group

Tier used IPCC guidelines adopted

1 2 3 N/A 1996 2000 2003 2006 N/A

DINGR 38% 26% 4% 32% 13% 11% 10% 39% 27%
Brazil
Colombia
Indonesia
Peru
Malaysia
LDC 20% 6% 0% 74% 2% 6% 4% 21% 67%
Democratic Republic of Congo
Myanmar
Tanzania
Nigeria
Mozambique
LLDC 29% 19% 14% 38% 10% 10% 10% 35% 35%
Bolivia
Zimbabwe
Paraguay
Belize
Central African Republic
SIDS 20% 11% 3% 66% 3% 6% 6% 23% 62%
Papua New Guinea
Guyana
Suriname
Cuba
Dominican Republic
DR 57% 14% 0% 29% 10% 20% 20% 30% 20%
Serbia
San Marino
Montenegro
Albania
Andorra

Note: Detals are provided for top five countries having the highest share of AFOLU to national CO2 emission. Least Developed Countries (LDC),
Landlocked Developing Countries (LLDC), Developing Regions (DINGR), Small Island Developing States (SIDS), and Developed Regions
(DR). N/A: countries did not communicate information on IPCC guidlines used.
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3.3.1. Support needed and received
The synthesis of latest BUR reports shows that overall, developing countries Parties have expressed more
demand for finance in support of NDC implementation; this is followed by demand around needs for techno-
logical transfer and capacity building.

Even though quantitative figures are not compared between demands made (and the estimate of needs)
and support provided, financial support is mostly reported by parties as provided (94%), followed by technol-
ogy support (78%) and capacity building support (74%) (Figure 5). There are relatively more unmet financial
needs across all country groups. Mismatches between support needed and provided was found higher for tech-
nological support for DINGR, LDC, and LLDC groups, while the gap on capacity building and financial support
was highest for SIDS and DR groups, respectively.

4. Discussion

The documentation linked to NDCs should provide clear, transparent, and understandable information for
ensuring comparability and accountability in tracking national progress towards mitigation targets among
other climate policy goals. Our findings from the analysis of NDC and BUR reports of developing country
Parties traces sources of inconsistencies in communication that could adversely affect GST exercises. These
include temporal inconsistencies and time lags in reporting; lack of clarity in describing targets and approaches
used with estimation of GHG emissions and removals; and gaps in MRV national-level capacities. These incon-
sistencies are underlying factors that can jeopardize the tracking of global progress towards the PA mitigation

Table 5. Developing country Parties own reporting of capacity to monitor and report progress on NDCs, as indicated in NDC and BUR reports.

Country group

MRV protocol Country capacity

Yes No In preparation N/A Strong Weak N/A

DINGR 55% 4% 2% 39% 5% 36% 59%
Brazil
Colombia
Indonesia
Peru
Malaysia
LDC 17% 4% 2% 77% 2% 72% 26%
DRC
Myanmar
Tanzania
Nigeria
Mozambique
LLDC 20% 7% 13% 60% 0% 53% 47%
Bolivia
Zimbabwe
Paraguay
Belize
Central African Republic
SIDS 20% 3% 0% 77% 7% 76% 17%
Papua New Guinea
Guyana
Suriname
Cuba
Dominican Republic
DR 50% 17% 0% 33% 0% 17% 83%
Serbia
San Marino
Montenegro
Albania
Andorra

Note: Detals are provided for top five countries having the highest share of AFOLU to national CO2 emission. Grey cells: elements associated
with countries. Least Developed Countries (LDC), Landlocked Developing Countries (LLDC), Developing Regions (DINGR), Small Island Devel-
oping States (SIDS), and Developed Regions (DR). Yes: domestic MRV protocol is reported as available on BURs, No: domestic MRV protocol is
unavailable on BURs. N/A: countries did not communicate details on MRV protocol and country capacity.
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goals. The gaps in NDC communication observed from this study can be summarized around the three principal
elements of effective communication and transparency: consistency; comparability; and capacity.

4.1. Consistency

Our study reveals that communication of NDC progress varies not only between developed- and developing
country Parties (Pauw et al., 2019), but also among groups of developing country Parties (Figures 1 and 2). It
appeared that mostly the DINGR and DR groups perform better in consistency and completeness of reporting
compared to other groups. However, it is acknowledged that timely and reliable reporting from all developing
country Parties is essential. As per FAO’s statistics on emission shares (FAO, 2023) developing country Parties
contribute to 95% of global GHG emissions from the AFOLU sector, and missing communications from these
Parties will omit substantial information on emissions and removal.

This analysis also reveals that the UNFCCC guidelines for developing country Parties to submit consequent
BURs every 2 years4 might not be realistic. This review shows an overall 3-year average BUR reporting interval,
and that many countries report less frequently. In addition, the large time lag observed between the inventory
period and reporting year are likely to produce discrepancies that undermine global accounting and collective
progress, particularly as we approach the target year of 2030. Vaidyula and Rocha (2018) discussed a similar
finding from 94 developing country Parties that submitted inventory data in national communications (NCs)
or BURs published in 2015 or later. They found that only 1% of these countries reported data for the period
ending X-2, 17% for X-3, 20% for X-4, 16% for X-5 and 46% for X-6 or older. Our assessment shows a similar
pattern but with a moderate improvement, where there is an overall average of 4 years lag, with only 2% report-
ing with a 2-year lag frame; many SIDS and LDC countries had a delay of 5–7 years. In comparison, developed

Figure 5. Developing country Parties reporting in BURs on support needed and received for implementing and communicating nationally
determined contributions.
Note: Reporting countries: Least Developed Countries (LDC = 47), Landlocked Developing Countries (LLDC = 15), Developing Regions (DINGR = 56), Small Island
Developing States (SIDS = 30), and Developed Regions (DR = 6).
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country Parties routinely report on emissions for year X-2 at year X in their GHG emissions inventories (Vaidyula
& Rocha, 2018).

Capturing the most recent information will be challenging for developing country Parties, considering the
length of time it takes to compile inventories and prepare BUR documents. Other studies have also tracked pro-
gress towards completing NDCs, covering both developed- and developing country Parties. These show how
flexibilities offered for developing country Parties can lead to incomplete and incomparable information for the
GST (Vaidyula & Rocha, 2018; Weikmans et al., 2020). Doyle (2019) and Vaidyula and Rocha (2018) reasoned that
the differences in reporting experience originates from the more stringent reporting requirements that devel-
oped country Parties had to follow since implementation of the 1992 Climate Convention. Overcoming such
communication challenges and reporting discrepancies will require an increased effort in aligning all NDC
reporting according to a common time frame. This in turn will assist the GST in providing an accurate and con-
sistent picture of progress, so that parties can make informed decisions when updating and upgrading NDCs
(Dagnet & Cogswell, 2019).

Encouragingly, 138 countries out of the 154 developing country Parties provided communications on NDC
quantitative targets. Such transparent communication of concrete and time bound targets is essential to
provide baseline against which progress can be tracked. However, the update of NDC targets with subsequent
NDC submissions appears limited as only a quarter of the Parties provided enhanced updates. Different studies
have indicated underlying motivating factors that can lead to increased mitigation ambitions. The synthesis by
Fransen et al. (2022) explored how lowered cost of technologies, as well as greater availability of improved data
and models could encourage countries to establish ambitious targets, and make realistic assessments of their
implementation plans. Aggarwal et al. (2022) and Weikmans et al. (2020)), advised that a well-informed general
public will also play a key role in challenging and holding governments accountable in meeting their targets as
well as encouraging them to become more ambitious. However, this also depends on reliable information gen-
erated by the ETF to enhance public understanding and engagement in climate actions. It is also reported that
ambitious NDCs can also be restricted due to lack of access to finance (Doyle, 2019).

Clarity is also missing in most cases in communicating the sub-sectors and indicators considered in the
AFOLU sector (Figure 4 and Table 3) even though AFOLU came out as the second most important mitigation
sector for developing country Parties. This finding is reinforced by the latest NDC synthesis report by UNFCCC
(UNFCCC, 2021b) and the African, Caribbean and Pacific groups (ACP, 2018). This review shows the lack of clarity
is especially true for the agriculture sub-sector and in the case of LDC, and SIDS country groups. Fransen et al.
(2022) also state that a quarter of current NDCs with land-use, land-cover and forest (LULCF) targets lack the
specificity and clarity required for informing planned NDC implementation and tracking of progress. The
UNFCCC (2017) guidelines for developing country Parties on BUR preparations advises that progress indicators
are key for describing mitigation actions and due attention should be given in providing associated details.
Compared to forest actions however, few indicators are used in the BUR to track progress from agriculture-
related actions. This could be due to challenge of acquiring necessary data to estimate emissions factors
and other indicators for agricultural mitigation activities and the complexity (ecological, social, and economic)
of agricultural landscapes (Ross et al., 2019).

4.2. Comparability

The methodologies and approaches used by developing country Parties for tracking carbon-stock change from
mitigation progress, mostly appear incomplete and incomparable across groups (Table 4). The PA requiring
each party to use the 2006 IPCC Guidelines (Article 13, Paragraph 20) to compile their emissions inventory
and for reporting is likely to be achieved. Most reporting from developing country Parties indicates that
they are already using it. However, it will be difficult to integrate information from LDC and SIDS countries,
as the majority did not communicate which IPCC approaches they used as their guidance. Lacking such infor-
mation will obscure understanding of the approaches used for data collection, and uncertainty and quality
assurance analysis.

Higher accuracy should be achieved in moving to higher tiers of methods for inventory preparation, yet
capacity for these is lacking. This is especially true in LDC and SIDS countries, while the LLDC group showed
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better performance using Tier 2 and Tier 3 approaches. Romijn et al. (2012) linked this challenge with expense. It
is costly to move from using global default values to using higher tier methods with intensive data require-
ments for monitoring local variables. Chen and Dietrich Brauch (2021) examined the national Inventory
Reports (NIRs) of developed country Parties. They found significant differences in the GHG emissions reported,
mainly originating from the differences in GHG-accounting methodologies and approaches across countries.
Considering the need for consistent and comparable inventories across countries, the study stressed the
need for a harmonized GHG-accounting framework, both for developed- and developing country Parties.

Crumpler et al. (2020) on the other hand proposed to unpack NDCs into five main pillars and sub-areas
specific to AFOLU. This aimed to overcome the data aggregation and analysis challenges originating from het-
erogeneity of NDCs’ scope, format, and level of detail. However, this only gives qualitative and categorical infor-
mation on progress and communication transparency, and not the quantitative solution to aggregate and
interpret efforts with varying proportions. The UNFCCC’s is developing outlines for the Biennial Transparency
Report (BTR), National Inventory Document (NID), and Common Reporting Tables (CRTs) in support of the ETF.
These efforts are essential to help resolve some key challenges with methodology comparability issues (Rocha,
2019).

4.3. Capacity

The direct effect of national capacity on reporting has come to light in our study, where the LDC and SIDS groups
self-reported that they have weak country capacity to implement and monitor NDC progress. Indeed this analy-
sis shows they have lower performance in consistency, transparency, and comparability of NDC reporting. These
groups are also said to have unique capacity constraints in implementing the ETF under the new guidance of
MPGs in preparation of their expected BTRs in 2024 (IIED, 2019). Several studies have similarly-associated
capacity issues as an underlying factor affecting reporting capabilities. Romijn et al. (2012) stated that the
majority of developing country Parties have limitations in providing complete and accurate estimates of
forest loss and GHG emissions. In addition, the study showed that net forest gain was reported from only the
few countries that had a very small capacity gap, while all the rest reported forest loss, which could bring
into question the accuracy of reporting coming from low-capacity countries. Financial and technical capacities
of developing countries are also conditional factors for fulfilling NDC commitments (Fransen et al., 2022). Thus,
most countries report on the gaps associated with financial needs, capacity building, and technology transfer as
part of their NDC communication (Figure 5). A synthesis of ACP reporting (ACP, 2018) further indicated that
despite the urgent need to strengthen MRV systems in developing countries, most of these countries are not
transparent in communicating details on their MRV system or on its key challenges. The synthesis by Fransen
et al. (2022) explored how lower technology costs, as well as increased availability of improved data and
models could also encourage countries to establish ambitious targets, and make realistic assessments of their
implementation plans. Aggarwal et al. (2022) and Weikmans et al. (2020) advised that a well-informed
general public will also play a key role in challenging and holding governments accountable in meeting their
targets, as well as encouraging them to be more ambitious. However, this also depends on reliable information
generated by the ETF to enhance the understanding and engagement of the general public in climate actions. It
is also reported that ambitious NDCs can also be restricted due to the lack of access to finance (Doyle, 2019).

Observed gaps in the availability of national MRV protocols and in country capacities (Table 5), as well as in
corresponding gaps between support needed and received (Figure 5) undoubtedly reduce quality and fre-
quency of observed reporting from LDC and SIDS countries. UNFCCC timelines lay out expectations for receiv-
ing the final BURs and the first BTRs from voluntary developing countries by no later than 31 December 2024
and the production of the next GST by 2028. However, considering limited progress with current BUR reporting,
most developing country Parties need to increase their reporting frequencies and improve the transparency of
what they are reporting. This could be made possible through enhancing national capacities and establishment
of robust national MRV systems (Hönle et al., 2019). For example, a study by Nesha et al. (2021) showcased how
capacity support5 resulted in improved forest monitoring and reporting in tropical countries. FAO’s (2019) case
study on Mongolia similarly indicated the crucial role of capacity, where an under-developed MRV capacity was
observed in the sector. This resulted in high uncertainties in estimating GHG emissions, thus challenging
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reliable NDC reporting. Active support for strengthening institutional setups and capacity building is ongoing
through the UNFCCC, as well as different bilateral and multilateral agencies (Supplementary material II). Yet,
such efforts should advisedly follow a new framework to transition from a short-term and project-based
nature to a demand-driven and country-owned long-term system that is also tailored to different groups
within developing country Parties (Khan et al., 2020). Further funds mobilization is needed to support generat-
ing reliable data and enhancing reporting capacity in developing country Parties, for example through South–
South collaboration. Continued support is also needed to address institutional and capacity needs for establish-
ing better-informed targets, and for developing and communicating tailored monitoring approaches across
mitigation sectors (FAO, 2019). The technical dialogue report from the first GST similarly recognizes the
need addressing locally determined needs, enhancing climate finance, and the need for coherence and coordi-
nation of support in capacity building towards developing countries (UNFCCC, 2023).

5. Conclusion

The PA has set strong global commitments along with requirements for transparent approaches for acquiring
reliable information on progress in generating NDCs with implications for wider global mitigation progress.
However, conducting GST with up-to-date and reliable information could be difficult, since most developing
country Parties struggle with poor MRV systems, weak national NDC implementation approaches, and
limited reporting capacity, as well as unmet needs for financial support, access to technology, and technical
capacity. Considering the current state of reporting, NDC reports from developing country Parties did not
meet the required level of completeness, consistency, and comparability required to fully inform the current
GST. Our results highlight the need for improved support as countries continue to make progress towards
achieving 2030 emissions reduction targets and reporting on these.

The policy priorities for increasing transparency need to start with quantified targets and focus on good
metrics for measuring progress. Yet, in the key sector of AFOLU, national land-classification systems are not
always consistent with IPCC categories. Importantly, remote sensing can help with assessing land-use and
land-use change and some aspects of assessing changes in agricultural land management for better consist-
ency with UNFCCC Common Reporting Tables. Additionally, countries should focus on developing consistent
time series from 2020 onwards. Stepwise approaches, building on national strengths and making progress in
priority areas such as AFOLU, can help reduce uncertainty and offer achievable and progressive improvement of
country monitoring of progress and reporting.

Our analysis focused on data and reporting outcomes, and we did not look at institutional issues. However,
we know from ongoing consultations in the UNFCCC that institutional issues, and issues related to national
capacity, continue to be a bottleneck. Accelerating capacity building and sharing of best practices in method-
ology, data collection and analysis, and reporting from countries with stronger capacity, could help accelerate
progress, particularly when best practices can be shared among countries with similar emissions’ profiles.

UNFCCC’s direction on flexibility for developing country Parties’ reporting also needs to be well defined to
ensure that it leads to reliable accounting of global emissions. In addition, it is important to address the issues
that reporting time lags have for the aggregation and consolidation of information across countries. Establish-
ing a clear understanding of the expected timeline for submitting recent inventory data6 can support the GST to
capture up-to-date information.

Addressing the main pillars of transparency (i.e. MRV, institutional arrangements, and country capacity), as
well as incorporation of new data sources, can lead to better reporting and more reliable communication of
NDC progress from developing country Parties. This will require meeting requests from developing country
Parties for support (in finance, capacity, and technology). Here it will be necessary to use the several available
international and regional platforms to help facilitate, support, and improve NDC progress reporting. Develop-
ing country Parties that comply with current BUR reporting requirements are expected to be better placed to
submit the first BTR under the Paris Agreement in 2024. On the other hand, the many gaps observed in report-
ing leading up to the first GST suggests that the GST is undoubtedly incomplete. Thus, a priority in the coming
years is to strengthen ways of working with developing countries to fill these gaps and improve the quality of
reporting.
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Notes

1. https://unfccc.int/sites/default/files/resource/CMA2018_03a02E.pdf#page=18
2. https://unfccc.int/process/parties-non-party-stakeholders/parties-convention-and-observer-states?field_national_

communications_target_id%5B514%5D=514
3. To guide AFOLU sector accounting for carbon pools and fluxes.
4. Except for LDCs and SIDS, who may submit BURs at their own discretion.
5. Provided for a growing integration of remote sensing and national forest inventories.
6. Less than or equal to 4 years prior to the current reporting year, as per COP-17 decision.
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