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ENHANCED TRANSPARENCY FRAMEWORK (ETF) & 

ARTICLE 13 OF THE PARIS AGREEMENT



ETF & MPGs

Establishes an enhanced transparency framework (ETF) for action & support (art. 13, par. 1)

builds mutual trust & confidence & promotes 

effective implementation

• with built-in flexibility

• which takes into account Parties' different 

capacities

• builds upon collective experience

Characteristics:

Paris Agreement (PA)

Implementation reflects equity & principle of common but differentiated responsibilities and 

respective capabilities, in the light of different national circumstances (art. 2, para.2)

Objective:

Credit: UNFCCC



ETF & MPGs

Paris Agreement (PA)

Credit: UNFCCC

Establishes an enhanced transparency framework (ETF) for [….] & [….] (art. 13, par. 1)

provide a clear understanding of climate change 

action (Convention objective (art. 2)), incl.:

▪ clarity & tracking of progress towards achieving 

Parties’ NDCs (art. 4) & Parties' adaptation 

actions (art.7)

▪ including good practices, priorities, needs & gaps

[purpose of action] (art. 13, par. 5)

provide:

▪ clarity on support provided & received by 

individual Parties in the context of climate 

change actions

▪ full overview of aggregate financial support 

provided, to the extent possible

[purpose of support] (art. 13, par. 6)

inform the global stocktake under Article 14



Decision 18/CMA.1

PA art.13(13): The CMA shall…building on experience from the 

arrangements related to transparency under the Convention… adopt 

common modalities, procedures and guidelines (MPGs), as appropriate, 

for the transparency of action and support

As part of the Katowice Climate Package, MPGs for the ETF were 

adopted, as contained in the annex to decision 18/CMA.1

Provide all necessary information for preparing & submitting the BTR, 

including the national GHG inventory report



Decision 18/CMA.1

Flexibility for the implementation of art. 13 of the PA for those developing 

country Parties that need it in the light of their capacities is reflected in 

the MPGs

Least developed countries (LDCs) & small island developing States 

(SIDS) → may submit at their discretion the information referred to in art. 

13, par. 7, 8, 9 and 10 of the PA (NIR, information for tracking progress in 

implementing & achieving NDC, information on climate change impacts & 

adaptation, information on financial, technology transfer & capacity-

building support provided, information on financial, technology transfer & 

capacity-building support needed and received)



Decision 18/CMA.1

Guiding principles reflecting relevant provisions (art. 13 PA, par. 92, 93 dec. 1/CP.21)

Building on & enhancing 
existing transparency 
arrangements under 

Convention 

…recognizing the special 
circumstances of the 

LDCs & SIDS …& 
respective national 

sovereignty

The importance of 
facilitating improved 

reporting & 
transparency over time

Avoid duplication of 
Parties’ & secretariat’s 
work & undue burden

Promoting 
transparency, accuracy, 

completeness, 
consistency and 

comparability

Ensuring maintenance at 
minimum of frequency & 
quality of reporting under 

the Convention

Avoidance of double 
counting

Ensuring environmental 
integrity

Providing flexibility to 
those developing country 
Parties that need it in the 

light of their capacities



Decision 18/CMA.1

MPGs

specify flexibility for those developing country 
Parties that need it in the light of their 

capacities

Scope of 
reporting

Reporting 
frequency

Scope of 
the review

Reporting 
level of 
detail



Decision 18/CMA.1

Flexibility

self-

determined

clearly indicate the 
provision to which 
flexibility is applied

concisely clarify capacity 

constraints

provide self-determined 

estimated time frames 

for improvements in 

relation to capacity 

constraints

Parties

review the Party’s 
determination to apply 

such flexibility

whether the Party 

possesses the capacity 

to implement that 

specific provision 

without flexibility

TERT

shall shall not



Decision 18/CMA.1

Establishes the BTR format & timing & make reference to the GHG 
inventory principles:

National Inventory 
Report (NIR)

CRT

NID

❑ Each Party shall (=mandatory) provide a 
national inventory report (NIR) in 
accordance with MPGs

❑ The NIR may be submitted as a stand-
alone or as part of the BTR

❑ Definitions of GHGI principles (TCCCA) are 
those provided in 2006 IPCC GLs

1st BTR (incl. national GHG inventory) at latest 31.12.2024 

Countries have to start their preparations (institutional arrangements, 

GHGI team set up, methodological choice, data collection, etc.), ASAP 



Transparency: There is sufficient and clear documentation 
such that individuals or groups other than the inventory 
compilers can understand how the inventory was compiled 
and can assure themselves it meets the good practice 
requirements for national GHGI. Documentation and 
reporting guidance is provided in Chapter 8, Reporting 
Guidance and Tables, of Volume 1 and in the respective 
chapters of Volume 2-6 (see also Volume 1, Chapter 6, 
QA/QC and Verification) 

Source: Transparency under the Paris Agreement - A pocket guide 

for young people and beginners. Rome, 2022, FAO

Accuracy: The national GHGI contains neither over- nor under-estimates so far as can be 
judged. This means making all endeavors to remove bias from the inventory estimates (see 
especially Chapter 2, Approaches to Data Collection, and Chapter 3, Uncertainties, in Volume 1 
and Volumes 2-5)

Decision 18/CMA.1| GHGI principles



Completeness: Estimates are reported for all relevant 
categories of sources and sinks, and gases. Geographic 
areas within the scope of the national GHGI are 
recommended in these Guidelines. Where elements are 
missing their absence should be clearly documented 
together with a justification for exclusion (see Volumes 2-5)

Source: Transparency under the Paris Agreement - A pocket guide 

for young people and beginners. Rome, 2022, FAO

Consistency: Estimates for different inventory years, gases and categories are made in such a 
way that differences in the results between years and categories reflect real differences in 
emissions. Inventory annual trends, as far as possible, should be calculated using the same 
method and data sources in all years and should aim to reflect the real annual fluctuations in 
emissions or removals and not be subject to changes resulting from methodological 
differences. (See Chapter 2: Approaches to Data Collection,  Chapter 4: Methodological Choice 
and Identification of Key Categories, and Chapter 5: Time Series Consistency in Volume 1)

Decision 18/CMA.1| GHGI principles



Source: Transparency under the Paris Agreement - A pocket guide 

for young people and beginners. Rome, 2022, FAO

Comparability: The national GHGI is reported in a way that 
allows it to be compared with national GHGI for other 
countries. This comparability should be reflected in 
appropriate choice of key categories (see Volume 1, Chapter 
4), and in the use of the reporting guidance and tables and 
use of the classification and definition of categories of 
emissions and removals presented in Table 8.2 of Chapter 8, 
and Volumes 2-5

Decision 18/CMA.1| GHGI principles



For preparing the national GHG inventory Parties:

➢ shall use the 2006 IPCC GLs & any subsequent version or refinement 

agreed upon by CMA

➢ are encouraged to use the 2013 IPCC Wetlands Supplement

fundamental differences with the Revised 1996 

IPCC GLs in methodologies, data requirements 

for LULUCF

Decision 18/CMA.1| Methodologies



Source: CGE Training material for NGHGI

Decision 18/CMA.1| IPCC Guidelines evolution



Source: CGE Training material for NGHGI

5A Changes in Woody Biomass stocks

5B Forest & Grassland Conversion

5C  Abandonment of Managed Lands

5D  CO2 Emissions & Removals from 

Soils

Forest Land

Other Land

Settlements

Wetlands

Grassland

Cropland

Prescribed Burning of Savannas

LUCF
Land Use Change and Forestry

1996 Revised IPCC Guidelines

LULUCF
Land Use, Land-use Change and 

Forestry

GPG for LULUCF 2003

AFOLU
Agriculture, Forestry and Other 

Land Use,

2006 IPCC Guidelines

Agriculture
Land Use Change and Forestry

1996 Revised IPCC Guidelines

4F  Burning of Agricultural Residues

Agriculture
GPG and Uncertainty 

Management

GPG 2000

 Burning of Agricultural Residues

4E Prescribed Burning of Savannas

Agricultural Soils4D.Agricultural Soils

4B Manure management

4A Enteric Fermentation

Manure Management

Enteric Fermentation

3B1 Forest Land

3B6 Other Land

3B5 Settlements

3B4 Wetlands

3B3 Grassland

3B2 Cropland

3C2  Liming

3C5  Indirect N2O from Managed Soils

3C1 Emissions from Biomass Burning

3A2 Manure management

3A1 Enteric Fermentation

3D1 Harvested Wood Products

3C4 Direct N2O from Managed Soils

3C3 Urea Application

Harvested Wood ProductsHarvested Wood Products

4G  Other
3C6 Indirect N2O from Manure 

ManagementOther

From Above

4C Rice Cultivation Rice Cultivation

5E Other

3C8  Other

3C7 Rice Cultivation

3B  Land

3A 

Livestock

3C 

Aggregate 

sources and 

non-CO2 

emissions 

from land

Decision 18/CMA.1| IPCC Guidelines evolution



Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC  

17/CP.8 (non-Annex I)

Current MRV BUR 

2/CP.17 (non-Annex I)
M

e
th

o
d

o
lo

g
ie

s

21. …shall use methods from the IPCC 

guidelines referred to in paragraph 20. …should 

make every effort to use a recommended 

method (tier level) for key categories (KCs)

22. ..may use nationally appropriate 

methodologies if they better reflect its national 

circumstances and are consistent with the IPCC 

guidelines & ..shall transparently explain national 

methods, data and/or parameters selected

9. ..may use different 

methods (tiers) 

included in the 

Guidelines, giving 

priority to those 

..produce the most 

accurate estimates, 

depending on national 

circumstances and the 

availability of data. .. 

Parties can also use 

national methodologies 

.. provided …are 

consistent, transparent 

and well documented



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 

2/CP.17 (non-Annex I)
M

e
th

o
d

o
lo

g
ie

s 23. ..may be unable to adopt a higher tier 

method for a particular KC owing to lack of 

resources. In such cases...may use a tier 1, and 

shall clearly document why the methodological 

choice was not in line with the corresponding 

decision tree...should prioritize for future 

improvement

A
D

, 
E

F
s

24. …is encouraged to use country-specific and 

regional emission factors (EFs), activity data 

(AD).. or propose plans to develop them

10. .. encouraged to 

use

country-specific and 

regional EFs and AD 

for key sources or, 

where these do not 

exist, to propose plans 

to develop them …

Decision 18/CMA.1



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 

2/CP.17 (non-Annex I)
K

C
A

25. .. shall identify KC for the starting year and 

the latest reporting year.., including and 

excluding LULUCF categories, using approach 

1, for both level and trend assessment; 

flexibility→ identify key categories using a 

threshold no lower than 85 % vs 95%

12. .. encouraged, to 

the extent possible, to 

undertake any key 

source analysis ..to 

assist in developing 

inventories that better

reflect their national 

circumstances

C
o

n
s
is

te
n

c
y

26. ..should use the same methods and a 

consistent approach to underlying AD, EFs for 

each reported year.

27. ..should use …IPCC splicing techniques ..to 

estimate missing emission values resulting from 

lack of AD, EFs or other parameters ..to ensure 

a consistent time series

Decision 18/CMA.1



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 

2/CP.17 (non-Annex I)
c
o

m
p

le
te

n
e
s
s 30. ..should indicate the sources and sinks not 

considered in the GHGI for which IPCC 

estimation methods are provided, and explain 

the reasons

c
o

m
p

le
te

n
e
s
s

31. ..shall use notation keys (NKs) where 

numerical data are not available in CRTs, 

indicating the reasons why emissions/removals 

are not reported

22. ...Where numerical 

data are not provided, 

Parties should use the 

NKs

Decision 18/CMA.1



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 

2/CP.17 (non-

Annex I)

G
W

P

37. .. shall use GWP values from the IPCC 5th 

AR…may in addition also use other metrics in 

which case… shall provide ..information on the 

values of the metrics used and the IPCC source

20. …should use GWP 

from the IPCC 2nd AR

re
p

o
rt

in
g

39-49. ..shall report… methods, rationale for 

their choice, assumptions, references for EFs & 

AD, category & gas & methodologies, EFs, AD 

used at the most disaggregated level to extent 

possible, KCs, recalculations, uncertainty, 

reasons for lack of completeness, 

methodological or data gaps, QA/QC etc.

21. ..encouraged to 

report on methodologies 

used.. including brief 

explanation of sources of 

EFs and AD. If country 

specific source/sinks are 

used…should explicitly 

describe the categories, 

methodologies, EFs and 

AD…are encouraged to 

identify areas for further 

improvement

Decision 18/CMA.1



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 2/CP.17 

(non-Annex I)
T

im
e
 s

e
ri

e
s

57. ..shall report a consistent 

annual time series starting from 

1990; flexibility → report data 

covering, at a minimum, the 

reference year/period for its NDC 

and, in addition, a consistent annual 

time series from at least 2020 

onwards

7. ..shall estimate 

national GHGI for 1994 

for the initial NC or may

provide data for 1990. 

For 2nd NC, ..shall

estimate GHGI for 2000. 

The LDCs could estimate 

their GHGI for years at 

their discretion

7. …encouraged to provide 

consistent time series back to the

years reported in previous NCs

8. nA1 Parties which have 

previously reported GHGI are 

encouraged to submit summary

information tables for previous 

submission years (e.g. for 1994 

and 2000)

T
im

e
 s

e
ri

e
s

58. .. the LY shall be no more than 

two years prior the GHGI 

submission; flexibility → LY as three 

years prior the GHGI submission

Decision 18/CMA.1



MPGs (18/CMA.1) Current MRV NC 

17/CP.8 (non-Annex I)

Current MRV BUR 2/CP.17 

(non-Annex I)
c
o

m
p

le
te

n
e
s
s

47. .. shall report estimates of 

emissions and removals for all 

categories, gases and carbon 

pools considered in the GHG 

inventory throughout the reported 

period on a gas-by-gas basis in 

units of mass at the most 

disaggregated level, in accordance 

with the IPCC guidelines referred to 

in paragraph 20 above, using the 

CRTs…

Decision 18/CMA.1

Reporting of carbon stock changes & of GHG 

emissions/removals is mandatory for all 

categories/subcategories/C pools for which 2006 IPCC 

Guidelines provide methodologies & default EFs/parameters. 

Countries should consult relevant chapters of Volume 4 of 2006 

IPCC Guidelines



Reporting CSC in mineral soils

For some C pools under some land use categories, 2006 IPCC Guidelines assume net C stock change 

is zero, namely the pool is in equilibrium

No C gains and losses are reported under IPCC tier 1 methodology

Reporting requirements in accordance with 2006 IPCC Guidelines



Carbon stock changes in soils

Why soil organic carbon (SOC) is important?

SOC (major component of soils organic matter) is the largest C stock in 

most terrestrial ecosystems. Second largest C pool after oceans

SOC is crucial to soil health, fertility, affecting soil’s ability to provide 

essential ecosystem services, including food, production, biodiversity & 

contributing to the fight against climate change

SOM content is mainly influenced by natural factors (climate, topography, 

parent material, land cover) & human intervention (land use (cultivation 

practices, types of plants, etc.), management)



Carbon stock changes in soils

Why to report CSCs from soils?

▪ Helps in enhancing country’s GHGI 

completeness, thus the GHGI quality

▪ Mobilizes action for collecting data & 

information, helps to identify gaps, challenges 

& technical/financial/research needs, and to 

attract support (domestic, international)

▪ Understanding SOC changes & dynamics 

assists in realizing human impact & taking 

proper action 

▪ Informs policy-making

▪ Contributes to meet domestic goals & 

international targets

▪ Contributes to meet  international obligations

▪ Learn from others, build on success and/or 

challenges from others, share knowledge & 

experiences, networking

▪ Helps in increasing ambition for climate 

targets

▪ Raises country’s profile in the context of the 

efforts for climate change mitigation

▪ ….



Guiding questions

GHG inventories must follow decision 18/CMA.1 on Modalities, procedures 
and guidelines for the transparency framework for action and support 
referred to in Article 13 of the Paris Agreement (MPGs), therefore

❑ Does your country’s GHGI adhere to MPGs?

❑ Does the GHG inventory abide by the GHGI principles as defined in 
2006 IPCC GLs?

❑ Is the GHG inventory in accordance with the 2006 IPCC GLs?

❑ How can the GHGI be further improved?

❑ Is there a systematic process for developing & implementing an 
improvement plan for the GHGI?



NATIONAL GHG INVENTORY FOR LAND USE UNDER 

THE ETF (WITH A FOCUS ON SOIL)



C stock

C stock changes

C fraction

C pool

Activity data

Emission factor

The amount of C contained in
the organic matter. It is usually
expressed in tonnes

Changes of carbon stock
content in a carbon pool over
time for which emissions and
removals of C dioxide, methane
and nitrous oxide correlate

Conversion factor used to
calculate the amount of C
stock contained in organic
matter (CF)

A reservoir, or a component of
the climate system where a GHG
or a precursor of a GHG is
stored. In particular, carbon
pools have the capacity to
accumulate and release carbon
dioxide

Data on the magnitude of a
human activity resulting in
emissions/removals taking place
during a given period of time
(e.g., land areas)

Coefficient that relates the activity data
to the amount of chemical compound
which is the source of emissions. EFs are
often based on a sample of
measurement data, averaged to develop
a representative rate of emission for a
given activity level under a given set of
operating conditions

Basic terminology



Good practice SOM Tier

Set of procedures intended to ensure
that GHGIs are accurate in the sense that
they are systematically neither over- nor
underestimates so far as can be judged,
and that uncertainties are reduced so far
as possible. It covers choice of
estimation methods appropriate to
national circumstances, quality
assurance and quality control at the
national level, quantification of
uncertainties and data archiving and
reporting to promote transparency

Includes organic carbon in mineral soils
to a specified depth chosen by the
country and applied consistently through
the time series. Live and dead fine roots
and DOM within the soil, that are less
than the minimum diameter limit
(suggested 2 mm) for roots and DOM are
included with soil organic matter where
they cannot be distinguished from it
empirically. The default depth for
mineral soil is 30 cm

Level of methodological complexity. In
the context of GHGIs three tiers are
provided. Tier 1 is the basic method, Tier
2 intermediate and Tier 3 most
demanding in terms of complexity and
data requirements. Tiers 2 and 3 are
sometimes referred to as higher tier
methods and are generally considered to
be more accurate

Basic terminology



Background

The land sector is made of:

❑ Emissions to the atmosphere caused by losses of 

organic matter from terrestrial ecosystems &

❑ Removals of carbon dioxide (CO2) from the 

atmosphere as uptake by vegetation and stored in the 

organic matter

Organic matter is composed of organic compounds that 

are part of organisms such as plants and their remains. It 

is essentially composed of the four elements (values 

present their weight in organic matter)

These elements are constituents of the three important 

GHGs, that are  reported in the land use sector: Carbon 

Dioxide (CO2), Methane (CH4), Nitrous Oxide (N2O) 
Source: 2006 IPCC Guidelines; FAO elearning academy (the 

national GHG inventory for land use)



Background

❑ C is the most relevant component of the organic 

matter

❑ The amount of organic matter in an ecosystem, 

regarded as a carbon stock (C Stock) is stratified 

into six so-called carbon pools

➢ To convert dry organic matter into 

carbon, the 2006 IPCC Guidelines 

provide default CF values for the C 

pools

Source: 2006 IPCC Guidelines; FAO elearning academy (the 

national GHG inventory for land use)



Background

❑ Factors governing emissions/removals can be both 

natural and anthropogenic and can be difficult to 

distinguish between causal factors

❑ Inventory methods have to be operational, practical and 

globally applicable while being scientifically sound

❑ In 2006 IPCC Guidelines the ‘managed land’ proxy is 

maintained as the approach for defining anthropogenic 

GHG emissions by sources and removals by sinks as 

all those occurring on land

❑ GHG emissions/removals do not need to be reported 

for unmanaged land in GHGI

Source: 2006 IPCC Guidelines; FAO elearning academy (the 

national GHG inventory for land use)



Background
▪ C pools exchange GHG as removals from the atmosphere through photosynthesis & as 

emissions to the atmosphere through different processes, such as biochemical (decay of C 

stocks) & physiochemical (fires) processes

▪ Emissions occur as C stock losses from C pools & removals as C stock gains

▪ C stock changes are a proxy for estimating GHG emissions/removals for land categories

▪ Transfers (as gains or losses) of organic matter among C pools occur as a consequence of 

mortality (natural & man-made) and decay, so determining C stock losses in the C pools from 

which the stock is transferred & C stock gains in the pools in which the C stock is transferred

▪ Processes and activities that emit and remove GHG from carbon pools are called sources 

and sinks, respectively

▪ Biomass is the only sink among C pools

▪ Both, C stock gains (positive sign) and C stock losses (negative sign) are multiplied by -44/12 

to convert them in CO2 removals and emissions respectively (44 is the molecular weight of 

CO2 and 12 is the atomic weight of C)



Background
❑ The SOM pool does not remove directly CO2 from the atmosphere

❑ The accumulation of C stocks in SOM avoids that CO2 emissions would result from their 

mineralization → such negative CO2 emissions are counted as CO2 removals

❑ SOC stock mineralization (inverse of C stock accumulation) causes a net loss from SOM 

determining both CO2 & N2O (both direct and indirect) emissions

❑ IPCC methodology distinguishes two types of soils according to its SOM content: mineral & organic 

soils

❑ CO2 emissions & removals are proportional to the SOC change

❑ In case of SOC accumulation, also N2O emissions associated with mineralization of organic matter 

are avoided, however, such N2O “removals” are not counted for under tier 1 (only under tier 3)

❑ SOC mineralization determines both C & N release as CO2 & N2O emissions

❑ N2O emissions are proportional to the C:N ratio (that determines the N content of SOM)



Background

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)



Background

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

Changes in land use

Changes in land management

Drainage/rewetting of soil

SOC constitutes the most significant C stock in many ecosystems where the biomass 

component is low (e.g. cropland) or where there is high accumulation of organic matter, like in 

organic soils (e.g. peatlands)

SOC changes are driven

❑ For mineral soils, IPCC methods focus on changes in the long-term 

average SOC (i.e. SOC at equilibrium)



Background

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

❑ C stock contained at a certain point in time in a 

C pool is a function of the use of the land. This 

includes the dynamic of the C stock and 

therefore, the so-called long term average. The 

use of land includes the management practices, 

as well as of natural variables (e.g. climate, soil)

❑ In addition, C pools have physical limits in their 

capacity to store carbon known as carbon 

saturation 

Evolution of C stocks in a afforested land



Background

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

Overview scheme of estimating GHG 

emissions/removals from mineral soils



SOC CSC estimation
❑ The default IPCC method 

(Tier 1) is based on the stock 

difference method

❑ Annual SOC CSC → by 

dividing total SOC diff

between the two land uses 

and/or management 

systems/practices by the time 

period needed for the SOM 

pool to achieve the new long 

term average equilibrium 

SOC (20 years IPCC default)

❑ If not any change occurs, it is 

assumed that the long term 

net SOC change is null Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)



SOC CSC estimation

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

2006 IPCC Guidelines Updated SOCref for Wetlands soils in 2013 

IPCC Supplement on Wetlands



Forest land Tier 1 default value for each factor (FLU, FMG, and FI) = 1

Cropland 2006 IPCC GLs, table 5.5 provides a list of default values for each factor. 2013 Wetlands 

Supplement, table 5.3 provides default FLU for long-term cultivation of Cropland with IWMS

Grassland 2006 IPCC GLs, table 6.2 provides a list of default values for each factor

Wetlands No SOC-change factors are provided

Settlements The default assumption is that mineral soils under Settlements contain 80% of the SOC of the 

previous land use

Other land The default assumption is that mineral soils under Other land do not contain any significant 

SOC, i.e., SOC = 0

SOC CSC estimation

Source: 2006 IPCC 

Guidelines; FAO elearning

academy (the national GHG 

inventory for land use)

Land representation



SOC CSC estimation

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

❑ Equation 2.25 can be implemented by using two different formulations according to 

the availability of AD on land representation

▪ With approach 1 for land 

representation

▪ Calculates SOC net change at the 

level of total country area 

(stratified by climate, soil type, 

land use and management type)

▪ With approaches 2 & 3 for land 

representation

▪ Calculates SOC net change at the level of 

each single unit of land, since AD allow for 

the identification of changes in management 

type for each single unit of land



SOC CSC estimation

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

Formulation A

SOC at equilibrium for the combination of land uses and management systems present D years 

before the inventory year are subtracted from the SOC at equilibrium of the current combination 

of land uses and management systems & the result is divided by the number of years of D to 

calculate the annual constant rate of SOC CSCs across the entire transition period D



SOC CSC estimation

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

Formulation Β

When calculating the annual SOC change between 2 subsequent 

inventory years (i.e. time 0 and time 0-T), SOC(0-T)_GHGI is equivalent 

to SOC0_GHGI as calculated for year 0-T



Land representation | introduction

Land representation is the analysis undertaken to 

identify & quantify human activities on land & to track 

their changes over time 

Results in a stratification of the total country area

Division of country into units of land (strata) homogeneous for a number of variables

Explanation of current level & dynamic of C stocks within the stratum, with the purpose of making the 

GHG inventory development practicable & enhance accuracy of GHG estimates

Source: FAO e-learning course: The national GHG inventory for land use



Land representation | introduction

Why land representation information is important?

When estimating GHG emissions & removals, land 

area information is mainly used as activity data (AD)

Recall: AD represent the magnitude of a human activity that generates GHG emissions and/or 

removals during a given period of time

Source: FAO e-learning course: The national GHG inventory for land use



Land representation | stratification

Land is characterized by bio-physical variables and 

various human activities

Land use & management influence a variety of ecosystem 

processes (e.g. photosynthesis, decomposition, etc.) that 

affect GHG fluxes

These processes involve removing & emitting GHGs

Human activities cover all impacts caused by human 

activities including disturbances

Source: FAO e-learning course: The national GHG inventory for land use



Land representation | stratification | climate

• Boreal

• Cold temperate dry 

• Cold temperate wet

• Warm temperate dry

Source: http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_03_Ch3_Representation.pdf#page=38

• Warm temperate moist

• Tropical dry 

• Tropical moist 

• Tropical wet

List of climate zones covering most managed lands

❑ stratification by climate is important because 

temperature & water are the two main parameters 

determining accumulation of biomass & decay of 

organic matter

https://www.ipcc-nggip.iges.or.jp/public/2019rf/corrigenda1.html

https://philipaudebert.users.earthengine.app/view/ipcc-climate-zones

https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-

directive#tabs-0-description=1

Potential data sets

https://www.ipcc-nggip.iges.or.jp/public/2019rf/corrigenda1.html
https://philipaudebert.users.earthengine.app/view/ipcc-climate-zones
https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-directive#tabs-0-description=1


Land representation | stratification | ecological zone

Source: https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_04_Ch4_Forest_Land.pdf#page=9

List of GEZ

❑ stratification by ecological zone is important since 

woody biomass is the 2nd largest terrestrial C pool 

after soil

❑ IPCC uses the FAO Global Ecological Zone 

(GEZ) classification

https://www.fao.org/3/ap861e/ap861e00.pdf

https://data.apps.fao.org/map/catalog/srv/eng/catalog.search#/meta

data/2fb209d0-fd34-4e5e-a3d8-a13c241eb61b

Potential data sets

https://www.fao.org/3/ap861e/ap861e00.pdf
https://data.apps.fao.org/map/catalog/srv/eng/catalog.search#/metadata/2fb209d0-fd34-4e5e-a3d8-a13c241eb61b


Land representation | stratification | soil type

Source: European Commission: Soil Projects, Support to Renewable Energy Directive

❑ stratification by soil type is important because soil 

contains the largest portion of terrestrial C stocks 

in SOM carbon pool

❑ 2006 IPCC Guidelines classify country’s soils in 

default types derived from the World Harmonized 

Soil Database

https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-

directive#tabs-0-description=1

http://webarchive.iiasa.ac.at/Research/LUC/External-World-soil-

database/HTML/

Potential data sets

Organic soilsMineral soils

https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-directive#tabs-0-description=1
http://webarchive.iiasa.ac.at/Research/LUC/External-World-soil-database/HTML/


Land representation | stratification | land use

❑ Stratification by land use is one of the most laborious steps in 

land representation

❑ It requires national data

❑ The more detailed data available, the more detailed 

stratification can be applied

❑ 2006 IPCC Guidelines as applied through MPGs require that 

countries stratify their land for the following

➢ Managed & unmanaged land

➢ Six IPCC top-level (main) land use categories

➢ History of land use

➢ Land conversion categories

Source: FAO e-learning course: The national GHG inventory for land use



Land representation | stratification | land use

2006 IPCC GLs 

maintain the 

managed-land proxy

Managed land Unmanaged land
Area quantification 

& tracking over time, 

in order to maintain 

consistency in area 

accounting (since 

land-use changes 

occurs)

▪ Forest land

▪ Cropland

▪ Grassland

▪ Wetlands

▪ Settlements

▪ Other land

current land use & 

changes in use over 

time

▪ Forest land

▪ Grassland

▪ Wetlands

▪ Other land

current cover



Land representation | stratification | land use

Can countries apply their own country specific land use definitions?

YES
➢ a hierarchy must be established among the country specific definitions (Forest land, 

Cropland, Grassland, Settlements, Wetlands, Other land)

➢ Country specific definitions need to cover the entire range of land uses represented in 

the country’s territory & avoid mixing areas with very different C stocks and C stock 

dynamics together in the same category

➢ When country-specific definitions are based on land cover classes, they need to be 

reconciled with IPCC land use categories

➢ Definitions must be applied consistently across space & time



Land representation | stratification | land use

Differentiation of land use categories according to their 

history of use is very important when selecting the 

appropriate methodology for estimating GHG 

emissions/removals

Different C stock levels & dynamics in C stock changes 

occur between those two subcategories

Source: FAO e-learning course: The national GHG inventory for land use Source: FAO e-learning course: The national GHG inventory for land use

land remaining in the same land use category

(no conversion in the last 20 years)

land under conversion in the new land use category 

(conversion within the last 20 years)
IPCC 

default



Land representation | stratification | land use

Differentiation of land use categories according to their 

history of use is very important when selecting the 

appropriate methodology for estimating GHG 

emissions/removals

Different C stock levels & dynamics in C stock changes 

occur between those two subcategories

Source: FAO e-learning course: The national GHG inventory for land use Source: FAO e-learning course: The national GHG inventory for land use

land remaining in the same land use category

(no conversion in the last 20 years)

land under conversion in the new land use category 

(conversion within the last 20 years)

Information on historical land use is needed. 
It allows the application of different CSCF according to different types 
of conversion. If the land use has not changed in the last 20 years, the 
land is reported under the category “Land remaining under the same 
land use.” If the land use has changed in the last 20 years, the land is 
reported under the category “Land converted to the new land use” 

and in the relevant subcategory

IPCC 
default



Land representation | stratification | land use

Differentiation of land conversion subcategories 

according to the previous land-use

In total 30 land-use change sub-categories

Source: FAO e-learning course: The national GHG inventory for land use

Cropland converted to Forest land

Grassland converted to Forest land

Wetland converted to Forest land

Settlements converted to Forest land

Other land converted to Forest land

Forest land converted to Cropland

Grassland converted to Cropland

Wetland converted to Cropland

Settlements converted to Cropland

Other land converted to Cropland

Forest land converted to Grassland 

Cropland converted to Grassland 

Wetland converted to Grassland 

Settlements converted to Grassland 

Other land converted to Grassland 

F
o

re
s
t 
la

n
d

C
ro

p
la

n
d

G
ra

s
s
la

n
d

…..

…..

land under conversion in the new land use category 

(conversion within the last 20 years)



Land representation | stratification | other variables

Stratification by management system/practices 

on land is a proxy for the expected level & 

dynamic of C stocks

It can be used as a further level of land 

stratification

Stratification by management system is 

required especially for the SOM pool

Stratification by disturbance regime

Additional level of stratification can be added according to data availability (e.g. crop/tree species)



Land representation | methodological approach

IPCC provides three methodological approaches for land representation

• land use/management
categories are identified &
areas quantified

• land use/management
changes between categories
are neither identified nor
quantified (spatially-explicit
data are not available)

• Net area change of each
land use/management
category over time are
quantified

Approach 1

• land use/management
categories are identified
and areas quantified

• land use/management
changes are identified and
their areas quantified

• areas of changes are not
spatially-explicit tracked
over time

Approach 2

• land use/management
categories are identified
and areas quantified

• land use/management
changes are identified and
their areas quantified

• areas of changes are
spatially-explicit tracked
over time

Approach 3



Land representation | methodological approach

❑ The choice of the approach depends on the availability of data over time and space

❑ Approach 1: when data do not allow land use/management conversions identification

❑ Approaches 2/3: when data allow land use/management conversions identification between 

two consecutive inventory years

❑ Approaches are applied to classify the territory according to the stratification scheme applied & 

to quantify the area of each unit of land

❑ A combination of approaches can be used to better adapt to data availability over time and 

space. Although, to ensure consistency of land representation, each unit of land identified must 

be reported with the same approach across the entire time series

❑ The most efficient tactic to build a consistent land representation is to apportion the land in 

macro-units of land homogeneous for climate, ecological zone and soil and to build a land 

representation for each of the macro-units



Land representation | methodological approach
❑ The GHG inventory is composed of a number of annual estimates (time series), thus the land 

representation is expected to provide area information (AD) for the entire time series

Total area (kha)

Category 1990 1991 1992

Forest land 1 1 2

Cropland 1 1 0

Grassland 1 1 1

Total 3 3 3

FL

1991

Unit 2

GL

CL CL

GL FL

Unit 1

1990

Unit 3

1 kha
1992

GL

FL

FL

Net area changes (kha)

Category 1990 1991 1992

Forest land 0 0 +1

Cropland 0 0 -1

Grassland 0 0 0

Total 0 0 0

❑ The area of land use categories are quantified over time (just ‘land remaining in same land use category’)

❑ The land use changes are not identified (only net area changes are quantified), e.g. between 1990 and 

1991 approach 1 does not report any conversion

Approach 1



Land representation | methodological approach

Total area (kha)

Category 1990 1991 1992

Forest land remaining forest land 1 0 0

Cropland remaining cropland 1 1 0

Grassland remaining grassland 1 0 0

Cropland converted to forest land 0 0 1

Grassland converted to forest land 0 1 1

Forest land converted to grassland 0 1 1

Total 3 3 3

FL

1991

Unit 2

GL

CL CL

GL FL

Unit 1

1990

Unit 3

1 kha
1992

GL

FL

FL

❑ Provides gross land use conversions (i.e. area losses & gains) between 2 points in time

❑ Emission/removal factors can be applied to reflect different rates of change in C stocks according to the 

land use categories (previous and current) of the unit of land under conversion

❑ Area information can be organized in land use change matrix

Approach 2



Land representation | methodological approach

❑ Provides gross land use conversions (i.e. area losses & gains) between 2 points in time

❑ Emission/removal factors can be applied to reflect different rates of change in C stocks according to the 

land use categories (previous and current) of the unit of land under conversion

❑ Area information can be organized in land use change matrix

Approach 2

1990

FL CL GL
Area at the 

beginning of 

year

FL 1 0 0 1

CL 0 1 0 1

GL 0 0 1 1
Area at the 

end of year 1 1 1 3

1991

FL CL GL
Area at the 

beginning of 

year

FL 0 0 1 1

CL 0 1 0 1

GL 1 0 0 1
Area at the 

end of year 1 1 1 3

1992

FL CL GL
Area at the 

beginning of 

year

FL 0 0 1 1

CL 1 0 0 1

GL 1 0 0 1
Area at the 

end of year 2 0 1 3



Land representation | methodological approach
❑ Data provide fully spatially-explicit information on the 

use/management of each unit of land over the entire time 

series. So, it is capable to track over time each land 

converted

❑ Similar to approach 2, data may be obtained through 

sampling or wall-to-wall mapping techniques or a 

combination of the two methods

❑ Emission/removal factors can be chosen to reflect 

different rates of change in carbon stocks according to the 

history of each tracked unit of land

❑ Although Approach 3 may be illustrated by means of land 

use and land use change matrices, Geographic 

Information Systems are likely needed to track across time 

each single unit of land

Approach 3

FL

1991

Unit 2

GL

CL CL

GL FL

Unit 1

1990

Unit 3

1 kha
1992

GL

FL

FL



Land representation | methodological approach

❑ A time series is composed by a number of tables corresponding to the number of years for which the land 

representation is built plus 19 (when the IPCC default 20 years transition period is applied) 

❑ When a change occurs, it must be reported cumulated for 20 years in the respective land conversion category 

(e.g. FL→CL). Therefore, to accurately report the starting year areas for converted land, areas converted in that 

year plus the areas converted in the previous 19 years are needed (e.g. in the year 2005, the area reported in the 

conversion category “Forest land converted to Cropland” is the area of forest land converted to cropland over the 

entire time period 1986-2005)

❑ To construct a consistent time series for the years before the starting year of the inventory, alternative data 

sources may be utilized (e.g., dataset on authorization of deforestation, dataset on afforestation) & proxies (e.g., 

use of the same conversion type(s) observed in the inventory period for the years before the starting year)



Land representation | MPGs principles

The data collection & analysis system (including land classification) should respect the guiding principles 

of MPGs to ensure quality of data outputs (i.e. the land representation) & sustainability of operations

❑ Transparent: Related documentation is sufficient, data sources, definitions, methodologies & 

assumptions are clearly described, such that individuals other than the inventory compilers can 

understand how the land representation was developed & are confident it meets good practice

❑ Accurate: The GHG estimates are neither over- nor under-estimated so far as can be judged, and are 

free of bias

❑ Complete: All land area within the country is represented

❑ Consistent: Capable of representing categories/subcategories/ subdivisions consistently across time

❑ Comparable: Categories are suitable to be aggregated according to the IPCC default categories

The data collection & analysis system should also be adequate in that is capable of representing all land 

use categories & associated subcategories/subdivisions



Land representation & SOC changes | challenges

❑ Activity data availability (e.g., land uses, 

land-use changes, land management, land-

management changes)

❑ Soil-related data (e.g. SOC content, SOC 

reference values, stock change factors)

❑ Limited familiarity with 2006 IPCC GLs

❑ Limited resources

❑ …

❑ Internal coordination (many times data exist, 

statistical services, research, expert judgment, etc.)

❑ Setting up proper/sustainable data collection 

systems, improve existing systems

❑ Networking (internally, externally)

❑ 2006 IPCC GLs provide information for tier 1

❑ Internal collaboration between experts, institutions

❑ Prioritize actions. Follow a step-by-step approach

Challenges Possible solutions

Every country has its own challenges, gaps, constraints

Prioritize actions, follow a step-by-step approach. What is important is to start…



Ν2O emissions (direct & indirect)

❑ N2O is produced naturally in soils through microbial processes of nitrification, denitrification

❑ Main controlling factor → N availability in the soil (depends on N inputs, including N released 

from mineralization of SOM)

❑ Direct & indirect emissions of N2O from managed soils occur

❑ N inputs include: Synthetic and organic fertilizer & N mineralisation associated with land use 

and/or management change

❑ Direct N2O emissions from mineral soils are estimated when SOM is lost through oxidation, 

due to land-use or land management changes and this loss is accompanied by a 

mineralisation of N (FSOM)

❑ Indirect N2O emissions occur through 2 pathways: volatilisation & leaching/runoff. Under tier 1, 

only indirect N2O emissions from N leached resulting from mineralization of SOM associated 

with land use/management changes



Ν2O emissions (direct & indirect)

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

The IPCC default value is 15 for forest land/grassland 

conversion to cropland & 10 for management changes in 

cropland

➢ To convert kg of N2O-N emissions into tonnes of 

N2O emissions, the result of equation 11.1 needs 

to be multiplied by 44/28 and by 10-3



Ν2O emissions (direct & indirect)

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

❑ Input data needed are AD, leaching fraction and EF

❑ FSOM is the same calculated for direct N2O emissions



CH4 emissions

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

❑ CH4 emissions from mineral soils occur on Inland Wetland Mineral Soils (IWMS) that are 

rewetted (e.g., for cultivation of crops)

❑ Management activities that alter the water table on lands containing IWMS can impact CH4

emissions

❑ IWMS are aquic soils (USDA) or gleysols (World Reference Base), having restricted drainage, 

leading to periodic flooding and anaerobic conditions

❑ Only 2013 IPCC Wetlands Supplement provides default methodology for estimating CH4

emissions from IWMS

❑ Recall that CH4 emissions from rice cultivations are reported under the agriculture sector

❑ IWMS might occur in any of the six land-use categories



CH4 emissions

Source: 2006 IPCC Guidelines; FAO elearning academy 

(the national GHG inventory for land use)

❑ The area of managed lands with IWMS or dry mineral 

soil, where water table level has been raised, should 

be stratified by climate region

Land representation



REPORTING CARBON STOCK CHANGES FROM SOILS 

FROM LAND IN GHG INVENTORIES UNDER THE ETF



Reporting GHGIs under the ETF
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Reporting GHGIs under the ETF

CRTs
Indispensable 
element of a 

national 
GHGI

CRT

GHG 
emissions/removals 

quantitative 
information

NID

Descriptive information 
on GHG inventory 



Reporting GHGIs under the ETF

To put it simply:

✓CRTs: a set of standardized tables that Parties must use which accompany 
the NID. Contain the ‘numbers’

✓NID: the national report document. Contains all related information about 
how the numbers are produced (together with additional information)

✓Developed Parties have long-lasting experience vs developing Parties in 
common format tables reporting because of the CRF tables currently used



Reporting GHGIs under the ETF

❑ Dec. 18/CMA.1 (par. 12(a)), requests SBSTA to develop according 
to MPGs

common reporting tables for the electronic reporting of the 
information referred to in chapter II of the annex, taking into 
account the existing common reporting formats (CRFs)

CRTs have been adopted through decision 5/CMA.3 (COP 26)

https://unfccc.int/documents/311076

https://unfccc.int/documents/311076


Reporting GHGIs under the ETF

WHAT ARE NOT CRTs?

➢They are NOT a GHGI estimation tool

➢They are tables in which Parties report their already 
estimated GHG emissions/removals, and related 
information



Reporting GHGIs under the ETF

WHY CRTs?

➢Their “common” characteristic ensures comparability 
of reported information among countries

➢All countries should report the same information in the 
same way (e.g., source/sink categorization) & with the 
same allocation following specific rules as defined by 
the CRTs’ structure and the relevant decisions



Reporting GHGIs under the ETF

WHY CRTs?

➢documentation boxes (background information and 
references to NID for additional information)

➢space for reporting memo items and data: not added 
to emissions/removals totals (e.g. international 
bunkers, CO2 emissions from biomass combustion in 
Energy, N2O indirect emissions from sectors other 
than Agriculture and LULUCF)



Reporting GHGIs under the ETF

❑ UNFCCC secretariat  will prepare a reporting tool 

(dedicated software application) for the preparation, filling, and 

electronic reporting of the CRTs by countries

❑ Test version is expected by June 2023 & final version of the 

tools expected to be completed by June 2024

❑ It is very important that GHG inventory compilers have 

adequate knowledge of the CRTs & the CRT reporting tool 

(structure, functionalities) → to prepare & submit appropriately 

the national GHG inventory



Reporting GHGIs under the ETF| CRT structure

❑ CRTs → comprise 60 separate tables (some tables are split 
in multiple sheets)

❑ Each set of CRT = data for one inventory reporting year 
(except table 10)

❑ Parties: should submit a set for the whole time-series (e.g., 
1990–2022 in the 2024 submission), meaning a large 
number of CRTs (for the 2024 submission, 60 tables x 33 
years = 1,980 tables)

BUT

Don’t get panicked!!



❑ include data on all sectors, categories, C pools as defined 
in the MPGs + a number of summary tables

❑ source/sink definitions are based upon the 2006 IPCC GLs 
categorization

❑ 3 distinct levels are identified, with each level entailing a 
different degree of information aggregation

Allocation of GHG emissions/removals

❑ Confusion may arise in the beginning

❑ Follow the agreed CRTs

TIP

CRT familiarity comes 

with time & practice

Footnotes crucial 

great guidance

Reporting GHGIs under the ETF| CRT structure



Table1.A(a)

Table1.A(b)

Table1.A(c)

Table1.A(d)

Table1.B.1

Table1.B.2

Table1.C 

Table1.D

Table2(I).A-H

Table2(II)B-Hs1

Table1
Table2(I)

Table2(II)

Table3.A

Table3.B(a)

Table3.B(b)

Table3.C

Table3.D

Table3.E

Table3.F

Table3.G-I

Table3

Table4.1

Table4.A

Table4.B

Table4.C

Table4.D

Table4.E

Table4.F

Table4(I)

Table4(II)

Table4(III)

Table4(IV)

Table4.G

Table4

Table5.A

Table5.B

Table5.C

Table5.D

Table5

Summary1

Summary2

Summary3

INDEX

Abbreviations & 

acronyms

Table6

Table7

Table8

Table9

Table10

Flex_Summary

ENERGY IPPU AGRICULTURE LULUCF WASTE

LEVEL 1

LEVEL 2

LEVEL 3

Reporting GHGIs under the ETF| CRT structure



no need to be 
filled in

Grey 
shaded 

cells 
automatically 
filled in

colored 
shaded 

cells
to be filled in 
by the Party

Unshaded 
cells

Color coding

Every unshaded cell: either a data entry (e.g., number) or one of the standard CRT 
notation keys (NKs)

In some cases, the user 

can overwrite over the 

formula in green cells 

(through the software)

Reporting GHGIs under the ETF| CRT structure



Level 3

❑ Most of the data in the CRTs are included in this 
level

❑ It consists of the sectoral background data tables

❑ These CRTs require detailed information on 
emissions, AD & other relevant information at a 
category, subcategory & C pool level

❑ Several of the CRTs from higher levels are populated automatically by the CRT software 
based on data in these 3rd level 

❑ Parties must enter all required information in these tables → the foundation for data used 
by other CRTs

❑ Totals (summed emissions/removals) & implied emission factors (IEFs)/implied carbon 
stock change factors (ICSCFs) are automatically populated

Reporting GHGIs under the ETF| CRT structure



Source/sink 
categories

D, CS

Activity data
R

Implied 
emission factor

NR

Carbon stock changes
emissions/removals

R

Reporting GHGIs under the ETF| CRT structure



Level 2

❑ CRTs that aggregate data from sectoral background 
data tables at sectoral level

❑ Serve as a useful summary of the sector

❑ There are CRTs of level 2 for every IPCC GHGI 
sector

Reporting GHGIs under the ETF| CRT structure



Level 1

❑ Contains several CRTs for summary & cross-
cutting information

❑ Summary tables for total emissions/removals 
on both molecular mass & CO2-eq basis

❑ Summary table presenting quick reference for 
the types of methods & EFs applied by the 
Party in the GHGI estimation

SUMMARY 1  SUMMARY REPORT FOR NATIONAL GREENHOUSE GAS INVENTORIES Year

(Sheet 1 of 1) Submission

Country

Back to Index

GREENHOUSE GAS SOURCE AND SINK CATEGORIES

Net CO2 

emissions/

removals

CH4 N2O HFCs
 (1)

PFCs
 (1)

Unspecified

mix of HFCs

and PFCs
 (1)

SF6 NF3
NOx CO NMVOC SOX Total

(kt) CO2 equivalents (kt) 
(2) (kt) CO2 equivalent (kt) 

(2)

Total national emissions and removals

1. Energy

1.A. Fuel combustion 

1.A.1.  Energy industries

1.A.2.  Manufacturing industries and construction     

1.A.3.  Transport

1.A.4.  Other sectors

1.A.5.  Other

1.B. Fugitive emissions from fuels

1.B.1.  Solid fuels

1.B.2.  Oil and natural gas and other emissions from energy production

1.C. CO2 Transport and storage

2.  Industrial processes and product use

2.A.  Mineral industry

2.B.  Chemical industry

2.C.  Metal industry

2.D.  Non-energy products from fuels and solvent use 

2.E.  Electronic industry

2.F.  Product uses as substitutes for ODS

2.G.  Other product manufacture and use

2.H.  Other
(3)

3.  Agriculture

3.A.  Enteric fermentation

3.B.  Manure management

❑ Cross-cutting CRTs:
✓ indirect emissions of N2O & CO2

✓ Key categories
✓ Recalculations performed relatively to the previous submission
✓ Categories or subcategories which were not estimated or included elsewhere
✓ Summary of emission trends over the entire time series
✓ Information on the use of flexibility provision

Reporting GHGIs under the ETF| CRT structure



Reporting GHGIs under the ETF| CRT structure



When no numerical values are used 

to fill in the CRTs

All cells should contain either a value 

or a notation key

notation keys shall be used

Reporting GHGIs under the ETF| CRT structure



❑ Land transition matrix

❑ To be completed with annual 

areas

❑ Basis for constructing land 

representation based on the 

transition period applied

Reporting GHGIs under the ETF| CRT structure



In background tables 4.A-F, CSCs from all land uses and land-use change categories/subcategories 

& C pools, including SOM mineral are reported

Each of CRT 4.A-F covers one of the six land-use categories 

Reporting GHGIs under the ETF| CRT structure



Emissions/removals 

based on the 

stratification applied

AD (areas) Net CSC 

from SOM 

mineral

CO2 

emissions/

removals

Reporting GHGIs under the ETF| CRT structure



SOS!!!

When reporting CSCs: Gains are positive (+) & losses are negative (–)

When reporting emissions/removals: Emissions are positive (+) & removals are negative (–)

Reporting GHGIs under the ETF| CRT structure



CH4 emissions from rewetted and created wetlands on IWMS

CO2 emissions from rewetting of cropland with IWMS unless they are included in CRT 4.B
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Direct & indirect N2O 

emissions from N 

mineralization/immobilization 

as a result of the loss/gain of 

SOM due to land-use/-

management changes on 

mineral soils
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Reporting GHGIs under the ETF| notation keys

for categories or processes, including recovery, 
under a particular source or sink category that do 
not occur within a Party

‘NO’ (not occurring)

for activity data and/or emissions by sources and 
removals by sinks of GHGs that have not been 
estimated but for which a corresponding activity 
may occur within a Party

‘NE’ (not estimated)

for activities under a given source/sink category that 
do occur within the Party but do not result in 
emissions or removals of a specific gas

‘NA’ (not applicable)



for emissions by sources and removals by sinks of 
GHGs estimated but included elsewhere in the 
inventory instead of under the expected source/sink 
category

‘IE’ (included 
elsewhere)

for emissions by sources and removals by sinks of 
GHGs where the reporting would involve the 
disclosure of confidential information

‘C’ (confidential)

for reflecting the application of a specific flexibility 
as contained in the annex to dec. 18/CMA.1‘FX’ (flexibility)
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Reporting GHGIs under the ETF| NID

❑ The outlines for the BTR (annex IV) & the national inventory 
document (NID) (annex V), as well as the technical expert review 
report (FCCC/PA/CMA/2021/L.21) have been adopted through
decision 5/CMA.3

❑ Parties are encouraged to follow the NID outline

❑ It facilitates a structured and consistent developmend of the 
report & ensures transparency



EXECUTIVE SUMMARY

Chapter 1: National circumstances, institutional arrangements and cross-cutting information

Chapter 2: Trends in greenhouse gas emissions and removals

Chapter 3: Energy (CRT sector 1)

Chapter 4: Industrial processes and product use (CRT sector 2)

Chapter 5: Agriculture (CRT sector 3)
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Chapter 6: Land use, land-use change and forestry (CRT sector 4)

Chapter 7: Waste (CRT sector 5)

Chapter 8: Other (CRT sector 6) (if applicable)

Chapter 9: Indirect carbon dioxide and nitrous oxide emissions

Chapter 10: Recalculations and improvements
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Annex 1: Key categories

Annex 2: Uncertainty assessment

Annex 3: Detailed description of the reference approach (incl. inputs to the RA) and the results of the 
comparison of national estimates of emissions with those obtained using the reference approach)

Annex 4: QA/QC plan

Annex 5: Any additional information, as applicable, incl. methodological descriptions of source or sink 
categories and the national emission balance

Annex 6: Common reporting tables
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❑ Developing country Parties that need flexibility may report 
information on specific flexibility applied in a separate chapter 
and/or within relevant sectoral chapters

❑ Parties may also include a summary table on the flexibilities 
applied
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Reporting GHGIs under the ETF| NID Austria GHGI 2022

Italy GHGI 2022

Japan GHGI 2022



Thank you !

www.fao.org/climate-change/our-work/what-we-do/transparency/

etf@fao.org


