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Our Work has Strongly Criticized

Each Iteration of the LULUCF Regulation

Of course, being a constant critic can suggest one only criticizes.

Many of our suggestions have eventually been adopted.

The “cap”- set limits on carbon credits in standing forests

Previously allocated very disproportionately across Member states

Had nothing (or very little) do with forests and forestry!

Cap was allocated based on 3.5% of base year emissions (1990)

Big emitters were “rewarded” with very large caps…

The size of the cap was, however, increased for CP2

And Flexibilities were added for CP3 (2021-2025)

And for CP4 (2026-2030), the cap has finally been eliminated!

We have been advocating this step since 2011!



(Our Work on the LULUCF Regulation)

The HWP Carbon Pool – carbon storage in wood products

Now fully accounted as of CP3 (2021-2025)

Only partially accounted (FRL) in CP2

Completely ignored in CP1

Was argued that market forces were enough to favor long-lived HWPs

We argued this wasn’t enough: the HWP carbon pool must be

strictly accounted!

We have been advocating this step since the beginning!





“If such a high rate of forest harvest continues, the post-

2020 EU vision of forest-based climate mitigation may be 

hampered, and the additional carbon losses from forests would 

require extra emission reductions in other sectors in order to 

reach climate neutrality by 2050.” (JRC, Ceccherini et al. 2020)

These attach on forestry raises important questions about 

where the EU is currently headed…?

What do these statements mean with regard to 

bioeconomy agendas…?

Europe’s Forest Sink Agenda



Data Resources: Remote Sensing vs. Manual, 
On-Site Measurements

• Our Data:

We employ more than 120,000 field observations from repeated 

measurements in 44,000 sample plots from the Finnish and Swedish 

national forest inventories (NFIs) as reference data. NFI data is gathered 

annually, and all plots are visited once every 5 years. Official data, based 

on the NFI’s, on net change are submitted to the UNFCCC as part of the 

country commitments under the Kyoto, Post-Kyoto and Paris 

Agreements, to reduce emissions.

• Ceccherini et al.’s Data:

Remotely sensed Global Forest Change (GFC) data, (Hansen et al., 

2013), is derived from an Earth Observation Satellite circulating 705 

kilometers above the planet’s surface. GFC researchers use algorithms 

to interpret the information contained in the reflections of electromagnetic 

waves. Both the image resolution and the algorithms used to interpret 

these reflections have changed (improved) over time.



Proportion of GFC Correctly Detected Areas



Finland Sweden

▪ Note: the GFC data used by the JRC overestimates harvest activity in 

Sweden and Finland by 851% and 188%, respectively. (Breidenbach et al., 2022)



How serious is the problem of harvest intensity?

What are the Long-Term Trends?
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Harvest intensity is not, and should not be considered, 
the principal concern

Harvest DID NOT increase abruptly in the Nordic Countries!

JRC used GFC data: overestimates harvest activity in Sweden 

and Finland by 851% and 188%, respectively.

What matters is not really “how much we harvest”, but 
what use we make of that harvest

And, of course, the sustainable use of forest resources!

Of course, it is worth noting that the Nordic forestry 
sector has a long history of sustainable forest use!



Can European Commission Agendas 
Compromise JRC Scientific Research?

Political JRC & European Commission Goals

• LULUCF climate policy framework (Grassi role)

• Goal of centralizing Forest Monitoring at the EU level

Why Did the JRC not Engage in more Consistent Validation of their 

Data?

• Can point to other forest-related JRC papers that demonstrate clear 

awareness of these data issues and the need for validation

• Many papers have previously been published on this GFC data 

problem:
o McRoberts 2011; Næsset et al. 2016; Avitabile et al. 2016; Ståhl et al. 2016; 

Baccini et al. 2017; Rossi et al. 2019; Astrup et al. 2019

Why Didn’t the JRC simply Retract the paper?

• No Corrections have ever been made in the original Nature paper.

• The Authors’ Reply to other Comments (2021) uses Landsat data to 

validate Landsat data and doubles down on similar findings (see 

Breidenbach et al., 2022)?
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▪ The Problem: over time, declining sink.

▪ What is the best way to solve this problem? (FRL?, cap?)

▪ Is this a Problem? Does it need to be solved…? (Substitution vs. sink?)



And by 2050, LULUCF should remove 550 MtCO2e yr-1 ?

LULUCF Goals (Carrot or Stick?), 

the Forest Reference Level (FRL):

Should the principal focus really be: 

‘to reduce the role of forestry?’

Currently, the EU removes approximately 288-350 MtCO2e yr -1 from the 

atmosphere, or approximately 10% of 2020 emissions.

By 2030, LULUCF should remove 310 MtCO2e yr-1

By 2035, LULUCF should remove 480 MtCO2e yr-1 ?

What are the most appropriate tools for achieving 

mitigation goals?



What Purpose does the FRL Serve?

Attempts to ensure that the net flux of emissions and removals from 

forests and forestry is negative.

Raising the carbon sink (net flux) is perceived to help 

reduce forest use intensity

Some may believe that raising the annual net sink will help 

protect biodiversity

Protecting biodiversity requires leaving forest untouched. 

Requires set-asides, not productive forest lands.

May create problems for bioeconomy goals.

Questionable whether increased sink provides real mitigation benefits!

What about the Renewable Circular Bioeconomy?



What Effect have the cap and FRL had on Member state behavior?

Bioeconomy Strategy vs. Focus on the Land Carbon Sink?

What message was the EU sending?

Can Sticks be Turned into Carrots?

-60

-50

-40

-30

-20

-10

0

10

2013 2014 2015 2016 2017 2018 2019

M
tC

O
2e

/y
r

Unaccounted Removals

Credited Removals (cap)

Removals up to FMRL

ARD Debit

FMRL

cap (+FMRL)

Sweden, Annual 2013-2020

-60

-50

-40

-30

-20

-10

0

10

2013 2014 2015 2016 2017 2018 2019 2020

M
tC

O
2e

/y
r

Unaccounted Removals

Credited Removals (cap)

Removals up to FMRL

ARD Debit

FMRL

cap (+FMRL)

Finland, Annual 2013-2020



Does the LULUCF strategy work for all Member states?

• Can LULUCF Policy Create “Positive” Incentives for All Member States?
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(Petersson et al., 2022)

Maximizing harvest intensity vs. Increasing Conservation

• Increasing harvest intensity also means we can plant more forest



(Petersson et al., 2022)

Substitution Effects and the 

Potential Benefits of the Bioeconomy

• Potential Advantages of Public Policy, Fertilization, CCS?

• Should policy focus instead on how we “use” forests?



Why Mixed, Unaligned Incentives Matter
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+ Legislate Cascading

EU Managed Forest Land Framework 

Scenario

Net Removals 

(From–To)
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NDC-based Incentives Possible MechanismsLogic

Carbon Price (Tax/ETS), 

carbon neutrality, CS 

Standing Forest Payments, 

HWP Carbon Pool 

incentives

With Government 

Intervention & 

Incentives

Promote 

Growth (G)/ 

Harvest (H)?

Landowner perspectiveParty/Government perspective

Economic Drivers

Incentives Faced by Forest Owners and National Governments (Parties) 

under the New EU LULUCF Policy Framework for Commitment Period 3 (2021-2030)

▪ The EU fails to consider incentives to land and forest owners.

▪ But, the EU framework is finally freeing up incentives for carbon 

offsetting potential (cap eliminated for CP4).



Should we focus Less on Forestry & More on Protected Forests?

Net ARD in 2020 represents only -16.9 MtCO2e  (MFL: -288 to 300 MtCO2e) 
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Can these Dilemmas be Resolved?

▪ If the problem is NOT harvest intensity: 

o What factors weaken the EU strategy and why has it 

failed to deliver increasing net removals?

▪ The EU LULUCF framework was written to govern Member 

states. 

▪ NOT written to drive/propel micro-level action by land and 

forest owners. 

▪ => land and forest owners and the motivations that drive them 

have, for the most part, been ignored. 

▪ => the EU LULUCF Framework was not designed to mobilize

forestry (sets limits: caps, FRL, compartmentalization). 

▪ Are Mixed Incentives a Problem?

o How are the investment strategies of land and forest owners 

affected by EU LULUCF policy? (cap, FRL)

o What messages do FRLs send to bioeconomy aspirations?

What does a Carrot look like?



Flexibilities may weaken the EU LULUCF Policy 
framework in unintended ways

1) The greater the flexibilities, the more the 

advantages of the ”Durban commitment” are 

minimized … (offsetting instead of increased 

ambition)

2) Flexibilities are clearly a good thing, as long as 

they are counted ”on top of the current national 

commitments”… (must be added to the 

commitment, not pursued in place of other 

strategies…

 Floating Commitment is potentially the best 

strategy



Imaginative & Inventive

Climate Policy Frameworks 

▪ Can a LULUCF strategy be based on positive 

incentives (i.e., what does a “carrot” look like)?

o Full flexibility (no Pillars / no Compartmentalization)  

o No limits to tradability across sectors

o Neutrality (no favoring individual strategies)

o Floating Commitment (FRL equivalent)

• Problem of where bioenergy is accounted!

• Member states choose optimal strategy?

o Eliminate the FRL. Remove all flexibility caps.

o IPCC reports, Paris Agreement, importance of 

negative emissions!

o Defend the Carbon Sink? Or the Renewable 

Circular Economy?



Where is EU Forest Policy really Headed?

▪ What Goals has the Green Deal Launched?

▪ Biodiversity Strategy for 2030

▪ Old Growth Forest Strategy?

▪ 30% for 2030? (10% with strict protections) – Across All 

Lands

▪ Approx. 4% additional land (EU-wide)…

▪ More for some Member states, less for others…

▪ What are the challenges?

▪ Can this be balanced with Bioeconomy Goals?



Thanks for Listening!

Comments Welcome

(EllisonDL@Gmail.com)



In line with past findings, the IPCC’s AR6 WGI report states, “land use and 

land cover changes over the industrial period introduce a negative radiative 

forcing by increasing the surface albedo. This effect has increased since 1750, 

reaching current values of about –0.20 Wm2 (medium confidence)…” 

There have been repeated findings across several decades that deforestation in 

the Norther Hemisphere across both the temperate and the boreal zone has led 

to cooling instead of warming. 

Some of these articles date back to the early 90’s (and may date even further 

back). Among some of the most recent findings are Lawrence et al. (2022), 

Windisch et al. (2021).

These findings are troubling because they do not sit well with the observational 

data on surface temperature change and other analyses of the role and impact of 

tree and forest cover. 

There is clearly disagreement over the impact of forests on cooling/warming at 

both global and local scales.

Debate on the Advantages of Forests for Cooling/WarmingA
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Lawrence et al., (2022) – The Unseen Effects of Deforestation: Biophysical Effects on Climate

• ET

• Snow 

covered 

surfaces

The Boreal 

is “energy-

limited”, 

not “water-

limited”!

Winter days 

are short or 

non-

existent.

https://www.frontiersin.org/articles/10.3389/ffgc.2022.756115/full




• Cloud production

Principal causal pathways by which wetlands and TFVC (tree, 

forest and vegetation cover) influence temperature and the climate

• Carbon sequestration (& respiration)

• Surface albedo effects

• Latent heat production (ET)

 Different studies focus on different causal pathways, little 
consistency across studies

 Almost no studies integrate cloud production with all the 
other causal pathways

• However, many of these studies are frequently sold 
as “net effects” models?

Principal focus of 
UNFCCC

Largely ignored by UNFCCC



(Pokorny, Hesslerova et al., 2013)

We Know ET Cools the Land Surface, But What does Albedo Tell Us?

(Bounoua et al., 2015)

Urban Areas 

above/below 35% 

Impervious Surface Area 

(ISA)

▪ Forest-water interactions 

dissipate solar energy

▪ Transpiration and Evaporation 

require energy

▪ Surface cooling is the result.
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Wild et al., (2020) 

Global Energy Budget under Skies with Clouds
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Does terrestrial 

surface cooling 

(ET) lead to global 

cooling?

• Perhaps not, 

reduces 

outgoing LW 

radiation.

• But ET does 

lead to cloud 

formation!

• And this 

increases top-

of-cloud 

reflectivity 

(albedo)



• This may be about as 

close as we can get to 

an estimation of the 

deforested state (i.e., 

without clouds).

• The net result of the 

increase in the 

downward solar 

radiation flux and the 

increase in the upward 

thermal heat flux is 

equivalent to about 

+20 Wm2.

• Suggests that 

deforestation should 

bring significant 

warming (not cooling)

• The loss of cloud 

cover is important!

Global Energy Budget under Clear Skies

Numbers in red compare the clear sky to the energy budget with clouds. Wild et al., (2019)
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Formulas Logic

-40% -50% (FAO estimate) cropland + urban settlement conversions

Land Latent Heat Flux (LHF, Wm
2
) 38.0 38.0 (Wild, 2015) Terrestrial Latent Heat Flux

Current Annual TFVC CO2 Drawdown (GtCO2 -eq yr-1) -12.5 -12.5 IPCC AR6 WGIII Ch7 Annual TFVC Drawdown

Lost Latent Heat Flux (compared to 100% Forest Cover, Wm
2
) -25.3 -38.0 = (LHF/FC) * (1-FC)

Lost terrestrial latent heat flux (assuming all land can be 

converted)

Potential LHF (PLHF) with cropland conversion to forest (Wm
2
) 10.1 15.2 =  (x * .80) * (1 - 0.5)

Potential additional terrestrial latent heat flux assuming only 

agricultural land (80% of total loss) can be converted - Cropland 

LHF = 50% * forest LHF)

21% 29% = PLHF/LHF Potential % increase in LHF

1.7 2.3 = (28 * (PLHF/LHF)) * .29
Estimated change in outgoing LW flux (adj. for 29% land cover) - 

increases in cloud cover reduce the OLW flux

Change in top-of-cloud OSW (assuming 64 Wm2 outward reflectivity) -3.9 -5.3 = -(64* (PLHF/LHF)) *.29
Estimated change in outgoing SW flux (adj. for 29% land cover) - 

increases in cloud cover increase the OSW flux

-2.2 -3.0 = SUM (∆OLW + ∆OSW) Potential Change in EEI from Increased Cloud Cover

-8.3 -12.5 = (DD/FC) * (1-FC) Potential Change in TFVC Drawdown from Increased TFVC

Estimated Historical Forest Cover 

Loss (FCL)

% Increase in Latent Heat Flux (assume 100% cropland conversion to 

forest, minus cropland ET Flux)

Estimated Change in EEI from change in cloud cover (Wm2)

Estimated Effect of Increased Forest Cover on the Net 

Radiative Balance (EEI) and TFVC Drawdown

Change in top-of-cloud OLW (assuming initial 28 Wm2 OLW flux)

Estimated Change in Total Annual TFVC Drawdown (GtCO2-eq yr
-1

)

How much of an impact could increased cloud cover have?

These back-of-the-envelope calculations presumably overestimate factors such as reduced 

temperatures (with more TFVC), E over water bodies, magnitude, etc.

IPCC AR6 WGI Ch7: the EEI is estimated at 0.5  .185 Wm2 (for the period 1971-2006),

and 0.79  .27 Wm2 for the period 2006-2018
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