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• Wi-fi “JRC-Ispranet Guest” is free - it can sustain ‘standard’ internet activity 
• You may connect to Webex (link in the agenda): 

• Add your name & switch off your mic and video. 
• If you are in the meeting room, join without audio (mic and speakers)

• Plenary and Break Out Groups (BOG): rooms A, B and C
• The plenaries will be video-recorded, the BOGs will be audio-recorded
• Presenters of each session to sit in presenters’ table
• Posters: social area next to coffee/buffet lunch area
• Transports: each of you should have received emails from Alessia
• Restrooms and water dispenser
• If you have doubts, ask the JRC team

Housekeeping rules



What do you expect from this meeting...



Imagine you are in front of an important policy maker, 
that asks you the following questions …





IPCC Expert Meeting on 
Reconciling land use emissions 

We will focus on CO2 fluxes, and especially on CO2 removals

Thus, the scope of this meeting is the 
Land Use, Land-Use Change and Forestry (LULUCF) sector, 

not including the Agriculture sector

“Anthropogenic” = human-induced

 



historical ß  à  projected 

GAP

Global Stocktake

National GHG data and pledges

Models’ benchmark

How the Paris Agreement works



Global Carbon budget (2013–2022)

Approximated numbers from Friedlingstein et al 2023; Global Carbon Project 2023

Fossil fuel  emissions
~ 35 GtCO2/yr (~88%)

Land use changes
~ 5 GtCO2/yr (~12 %)

Atmosphere 
(CO2 increase)
~ 18 GtCO2/yr (~45%)

Oceans (natural sink)
~ 10 GtCO2/yr (~25%)

Land (natural sink)
~ 12 GtCO2/yr (~30%)

Sources (anthropogenic)                                  Sinks

Land plays a 
significant role on 
both the source and 
sink sides



Future mitigation role of land-use CO2 flux (LULUCF) 

The relative 
importance of 

land/forest CO2 
removals will 

increase 
with time 

• IPCC AR6 WGIII: 20-30% of 
global GHG emissions 
mitigation needed for 1.5C/2C 
pathways from AFOLU 
(mostly LULUCF CO2)

• LULUCF: 25% of net 
emissions reductions pledged 
by countries in their NDCs



Country data:
Historical and climate targets

Bookkeeping models

Integrated Assessment 
Models (IAMs)

PROBLEM: large gap on land-use CO2 flux (LULUCF) models vs. countries

This large gap is confusing policy makers:
• Why do we have this gap?
• Is this gap a problem?
• How to reconcile the difference?

Grassi et al. 2021

Gap: 
6-7 GtCO2/yr



Why do we have this gap?  Mostly due to different definitions of anthropogenic forest sink

Grassi et al. 2023

= fluxes on ‘managed land’: 
direct+indirect



Primary forest
bookkeeping model

natural forest IAMs

Unmanaged forest
GHGIs
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M a n a g e d

Natural / u n m a n a g e d

Not only an issue of direct/indirect effects on a given area… 
also a matter of different areas…

• Total forest area similar (around 4000 Mha)
• ‘Managed’ area in Bookkeeping models and IAMs much smaller than Countries’ ‘managed’ area 
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Fig. SPM.1 

Managed
forest

“60–85% of the total 
forested area is used”

Grassi et al. 2018



Global Carbon budget (2013–2022)

Fossil fuel  emissions
~ 35 GtCO2/yr

Land use changes
~ 5 GtCO2/yr

Atmosphere
~ 18 GtCO2/yr

Oceans
~ 10 GtCO2/yr

Sources                      Sinks

LULUCF in global models: 
land-use change, harvest, regrowth

Natural sink in global models: 
response of land to human-induced 

environmental changes (increased atm. 
CO2, etc.)

Land
~ 12 GtCO2/yr

LULUCF in national inventories: 
GHG flux from managed lands* 
* Where human interventions and practices have been 
applied to perform production, ecological or social functions. 

No, that’s 
anthropogenicThat’s natural

Most of the discrepancy is in 
“forest remaining forest”



Navigation system: 
Global models

..but then: who is right, who is wrong?

The two approaches were developed for different scopes – both valid in their context, but not comparable



Is this gap a problem?

historical ß  à  projected 

Future 
GAP

historical ß  à  projected 
Future 

GAP

Grassi et al. 2021

The gap in land use emission estimates has relevant implications for:
(i) assessing the collective progress and the remaining carbon budget/net zero à countries’ 

progress would look better than what actually is
(ii) the credibility on land use estimates under the Paris Agreement. 



How did this situation arise? 

2002, 2003: IPCC Expert Meetings 
(EM): “currently not possible to 
develop a practicable method”

2009 IPCC EM: Can the MLP be 
revisited?” No: the MLP remains the “only 

widely applicable method to separate 
anthropogenic and natural fluxes”

2006 IPCC 
Guidelines: 

MLP 
confirmed

2005 Countries start to 
report using the MLP

2003 IPCC Good Practice Guidelines: 
managed land proxy (MLP) on 

anthropogenic emissions

2019 IPCC Refinement. MLP 
confirmed and complemented by 
optional disaggregation of natural 

disturbances (ND) 

G. Grassi

Papers noting the 
inconsistency in 
definitions and 

proposing solutions

2003. Bookkeping Model (BM) 
that separates anthropogenic 

(direct human activity) and 
natural fluxes

2009. Papers establish 
the need to reach net 
zero CO2 emissions to 
halt global warming, 
using BMs’ definition

2014. IPCC AR5 
confirms the net 

zero concept

IPCC SR 1.5oC (2018) and AR6 (2022): 
all emissions pathways, carbon budgets 

and net zero use BMs’ definition 
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s • Balance emissions/ removals to stay well below 2oC
2006. 1st 
Global 
Carbon 
Budget

2013 IPCC KP 
Supplement 

2001. KP (AI countries) 
LULUCF accounting 

rules for the 1st period

1st period KP 2008-2012

2011. KP negotiated LULUCF 
accounting rules for the 2nd period 
(AI countries): For. Man. Ref. Level

2nd period KP 2013-2020

2024. Land use accounting 
mostly based  on MLP. KP 
rules largely abandoned 
(except ND), also due to 

lack of comparability, 
complexity, limited 

effectiveness in ensuring 
additionality. 

2015 Paris Agreement (AI and NAI countries): 
• Leaves country free on LULUCF accounting (vast 

majority use LULUCF reporting in NDC/ LTS)

1992, UNFCCC: 
Parties to report 
inventories of 
anthropogenic 
em./rem. using 
comparable 
methodologies 

2001, UNFCCC 
asks IPCC 
“methods to 

factor out direct 
vs indirect 

effects”
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1997, 
Kyoto 

Protocol 
(KP)

inconsistent



you should 
definitely 
follow my 
approach

by including the 
natural sink in your 

accounts, you’re 
are overestimating 

your climate 
progress

your “net zero” 
won’t be 

enough to 
stabilize global  
temperatures

I am following 
the IPCC and 

UNFCCC 
guidelines

actually, the sink 
that you call 

“natural” is indirectly 
human-induced, and 

exists because I 
protect it 

sorry, with my 
measurements, 

which are the basis 
of my policies,  

I cannot follow your 
approach

WHY you 
don’t follow 

my 
approach??

WHY you 
don’t follow 

MY 
approach?!

Natural 
or human-
induced ?



UNFCCC’s synthesis report for the GST (2022): “Adjustments should be made where any comparison 
between LULUCF data reported by countries and the global emission estimates of the IPCC is attempted.”

IPCC AR6 SPM Synthesis report (2023): “Global databases make different choices about which 
emissions and removals occurring on land are considered anthropogenic. Most countries report their 
anthropogenic land CO2 fluxes including fluxes due to human-caused environmental change (e.g., 
CO2 fertilisation) on ‘managed’ land in their national GHG inventories. Using emissions estimates 
based on these inventories, the remaining carbon budgets must be correspondingly reduced.”

Issue well ackowledged

Preliminary approaches for 
reconciliation are available… but 

lots of work still to be done    
(also on the communication 

side) 



Background paper

Webinar



Participants and communities in this Expert Meeting

• Global carbon modelling supporting the IPCC assessment reports, including the Global 
Carbon Budget (Bookkeeping Models and Dynamic Global Vegetation Models) and the 
Integrated Assessment Models

• Earth Observation
• Country LULUCF GHG inventories

Plus: UNFCCC, FAO, WMO, GFOI, GCOS

Global Carbon 
Budget

Historical emissions from 
Bookkeeping models +

DGVMs
WGI

Integrated 
Assessment / 
Earth System 

Models
Emission/climate 

scenarios in WGIII 

Earth Observation 
Tree cover change,

biomass stocks + stock 
changes and productivity, 
C fluxes upscaling, GHG 
concentration & inverse 

models

National GHG 
LULUCF 

inventories
Biennial 

Transparency 
Reports and NDC

Theory
-driven:

attribution to      
direct / indirect 

anthropogenic and 
natural effects

Observation-
driven:

NO attribution to 
direct / indirect 

anthropogenic and 
natural effects 



Objectives of this IPCC Expert Meeting

- Develop a common understanding of the gap in land use estimates between the communities 
that support the IPCC Assessment Reports and national GHG inventories, including its origin, 
magnitude and implications (e.g., for remaining global C budget, net zero) à Where are we?

- Set the basis for greater collaboration between various communities, aimed at developing a 
greater confidence in anthropogenic land use estimates à Where do we want to go?

- Outline concrete steps that each community can take to ensure a greater comparability 
between future IPCC products and national GHG data, for both the historical period 
(Bookkeeping models vs. NGHGIs) and the future (IAMs vs. NDCs)à How do we get there?

- How to communicate the implications of any reconciliation? à How do we explain it?

The challenge is to achieve more credible and comparable LULUCF estimates across 
communities, allowing the next IPCC Assessment Report and the next Global Stocktake 

to assess the role of land use with more precision, confidence and consistency.



What can we expect to find in the Expert Meeting report?
(tentative thoughts!)

• Where we are: sum up the common understanding on the “two languages” for land use 
estimates and on the related implications.

• Where we want to go, and how: potential specific recommendations for each community
o NGHGI: better implementation of managed land proxy using existing IPCC guidelines; 

transparency on data/methods to understand better the extent to which direct and indirect 
human-induced effects are captured – any lesson learnt from past work on additionality?

o Global models / Earth Observation: in scientific literature and IPCC products that
primarily targets countries/policies, use the “language” of NGHGI as complementary 
approach to land use CO2 estimates

• Communicate the implications: clarifying the open questions
à EM report to inform AR7 Scoping meeting and countries’ efforts in preparing their BTR

“We speak two different languages, we need a translator, 
these are the implications and steps to get the translation done"





Agenda
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CNN, September 30, 1999

Metrics mismatch causes NASA losing a $125 million 
Mars orbiter

 

Misunderstanding occurred because one team of spacecraft 
engineers used English units (pound-seconds), while the 
other team used more conventional metric (newton-seconds) 

MISUNDERSTADINGS



CNN, December 15, 2028
Paris Agreement at risk.

A large gap in land use CO2 emissions between IPCC AR7 
and National inventories causes the failure of the 

UNFCCC 2nd Global Stocktake

Misunderstandings occurred on the concept of
“anthropogenic sink”

close the land 
emission gap!


