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The Forest Transition in Sweden, 1920-2010
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We warmly welcome the EU’s recent decision to fully 

integrate LULUCF into the EU 2030 climate policy 

framework. We likewise welcome the increased degree 

of flexibility in approaches to climate policy permitted 

by the recent Paris Agreement. The INDC framework 

allows for variation in approaches to climate change 

mitigation (and adaptation) and encourages 

experimentation with new accounting models, 

including those for forests. We are hopeful the EU will 

take advantage of this increased degree of freedom to 

fully modify the forest accounting framework. 

As noted in the Paris Agreement, the principal goal is to 

“achieve a balance between anthropogenic emissions 

by sources and removals by sinks”, in order to keep the 

rise in temperatures below the +2°C (and if possible 

below the +1.5°C) target. The role of forests and forest-

based resources represents an integral component of 

this arrangement. Since it is essentially impossible to 

reach zero emissions by eliminating all emissions from 

industry processes, aviation, agriculture and waste, 

forests, forest-based resources and their potential as 

both sinks and fossil fuel substitutes will form a 

necessary component of the mix for arriving at “net” 

zero emissions.  

A forest-based accounting model should seek to 

promote both increased growth and substitution. We 

are concerned, however, by current thinking that 

appears to emphasize the benefits of a separate 

LULUCF pillar. Ideally, we believe LULUCF should be 

fully integrated into the climate policy framework in a 

way that provides the greatest degree of flexibility for 

Member states to choose between the different climate 

change mitigation (and adaptation) options available to 

them. 

As currently presented, the main EU options for 

integrating LULUCF into the 2030 framework are: 

1. to create a separate LULUCF pillar, 

2. to create a Land use sector pillar merging the LULUCF 

and the agricultural sector, and 

3. to incorporate LULUCF in the Effort Sharing Decision 

(ESD). 

 

In addition, though frequently neglected, a fourth 

option is to introduce the possibility to exchange 

carbon credits between LULUCF and the Emission 

Trading Scheme (ETS).  

We present brief arguments regarding each of these 

options and discuss additional details related to the 

general accounting methodology. We focus, in 

particular, on the Forest Management Reference Level 

(FMRL) and limits to the distribution of carbon credits 

for sequestration in standing forests and the Harvested 

Wood Product (HWP) carbon pool.  

Throughout, we allow ourselves to be guided by the 

following principals: 

1.  avoiding compartmentalization, 

2.  increased flexibility across mitigation options, and 

3.  a liberalization of accounting methods in favor of the 

full mobilization of forests and forest-based resources 

in the climate policy framework. 

 

Options for Integrating 

LULUCF into the EU 2030 

Framework 

1. A LULUCF Pillar: Assuming that additional targets are 

also set for LULUCF under a separate pillar, we raise 

concerns that these targets will be perceived as an 

obstacle to the utilization of the forest resource to 

meet the demands of the growing bioeconomy sector. 

Such an option is all the more unpalatable, since many 

studies are now beginning to conclude that the benefits 

of the bioeconomy for climate change mitigation may 

far outweigh any disadvantages from using a larger 

share of the net annual increment in forest growth 

(reducing the sink). Imposing targets on a 

compartmentalized sector that does not allow for 

flexibility will likely require Member states to do one or 

a combination of the following in order to meet 

increased targets: a) increase growth potential, b) 

reduce harvest, or 3) pay the price of reduced removals 

in standing forests. Imposing targets in a 

compartmentalized framework will potentially require 

undesirable tradeoffs across these categories. 



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!



Forests initially not an important part of the 

UNFCCC Policy Framework

Why?

3 basic concerns about the potential climate role of forests

Carbon Offsetting

1) Industry is responsible and 

2) Should play the principal role in reducing emissions

3) Forests seen as a threat to climate change mitigation goals

Permanence

1) Even if something could be achieved with forests

2) No guarantees that these changes would be permanent

3) Could capture benefits of credits and harvest tomorrow 

(Brazilian example?)

Uncertainty

1) How much carbon is out there in the forests?

2) How do we know this?

3) How reliable are these estimates?



How has the Role of Forests in Climate Policy 

Frameworks Changed Over Time?

Forest Policy approaches have become more state-oriented over time

Much of the forest policy was first set at the international UNFCCC level

The Kyoto and Post-Kyoto Frameworks were thus 

largely the result of international level

Because of this, the LULUCF framework was uniform across all Parties

However, with the Paris Agreement, LULUCF forest policy has become 

more Party (EU or state)-oriented

The result of this transition is that Parties are now permitted to define their 

own rules and goals with respect to forests and forestry

Has had the effect of broadening inclusiveness of Parties in UNFCCC

But could potentially pose some problems for fungibility of tradable credits

Now, more than 70% of Parties include forests in their Climate Policy Frameworks



From the Kyoto Protocol to the Durban, Paris  and EU Agreements

Kyoto Protocol Post-Kyoto Protocol

CP1 CP2 CP3 CP4

2008-2012 2013-2020 2021-2025 2026-2030

Durban Agreement Paris Agreement

International 

UNFCCC

International 

UNFCCC
Party - NDC Party - NDC

Paris Agreement

Forests and 

Forestry

Forests and 

Forestry

Forests and 

Forestry

Other Land Uses

Forests and 

Forestry

Other Land Uses

Voluntary Mandatory Mandatory Mandatory



LULUCF in CP1 – The Kyoto Protocol

In CP1, the LULUCF Framework was not very developed.  

Voluntary and not mandatory (CP1)
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The “cap” had little or not effect on behavior.

Most of the net removals remained 

unaccounted (yellow bars) – “Incentive Gap”
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“Additionality” (FM compartmentalized)

Since growth under FM was “historical”, 

could not be the result of human effort

cap minimized potential impact/misuse of FM

Principal emission reduction efforts to come 

from other sectors

Decision to harvest…?

Try to understand how accounting rules likely to affect behavior
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Is Forest Potential Truly Incentivized 

in the Climate Policy Framework?
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Swedish Harvest, Sinks and Net Removals, 1990-2050 

		Harvest	

Accountable	LULUCF	(CP2)	

Unaccounted	FM	Net	
Removals	

FMRL	"grey	area"	(CP2)	

Accounted	LULUCF	(CP1)	

LULUCF	(FMRL)	

What Should Future Policy 

Models Address?

▪ Focus on Targets, Forest Pillar?

▪ Expand the forest sink

▪ Reduce felling rates

➢ May limit mitigation options 

(Substitution? HWP? Flexibility?)

▪ Focus on Growth, Flexibility?

▪ Increase Forest Area

▪ Higher Forest Density 

(management, fertilization?)

▪ Increase planting

▪ Optimize rotation periods

➢ Emphasize flexible use of forest 

resources

How to 
Improve 

Incentives 
for 

Growth?

How to Better Incentivize Additional 

Forest Growth?  

• Is the cap relevant after the F(M)RL?

• How can the cap be transformed to 

genuinely incentivize growth?

• Can we eliminate the cap?

• How important is the role of 

measurement uncertainty?

• Can the F(M)RL framework be 

improved? Economy-wide targets? 

FMRL + Emission Reduction Target? 

(Improved ambition)

• Should additional targets be set for 

LULUCF? (How much should be 

added and is the F(M)RL useful in this 

regard)?
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The Failure to Incentivize Forests may have Costs



Kyoto Protocol
Annex I Signatories

FM Not Elected:

Australia, Austria, Belgium, Bulgaria, Cyprus*, Estonia, 
Iceland, Ireland, Liechtenstein, Luxembourg, Monaco, 
Netherlands, New Zealand, Slovakia and the US

No cap:

Belarus, Kazakhstan*, Malta and 
Turkey**

KP not ratified:

US

Croatia, Czech Republic, Denmark, Finland, France, Germany, 
Greece, Hungary, Italy, Latvia, Lithuania, Norway, Poland, 
Portugal, Romania, Slovenia, Spain, Sweden, Switzerland, 
Ukraine, and the United Kingdom

Dropouts:

Japan, Russian 
Federation

Canada

* Neither country is a Party to CP1. However, after the adoption of a cap (Kazakhstan), both Cyprus and 
Kazakhstan intend to participate in CP2.
** Turkey has stated its intention to participate in CP2, but has not formally submitted a projection line and was 
not included in the Durban data tables.

>60% Annex I 
forest (w/US)



Why did the Relative Importance of Forests 

in the Climate Policy Framework Change?

2015 Paris Agreement and related IPCC reports

Forests suddenly seen as one of the principal keys to 

achieving the Paris and UNFCCC goals

(Figueres et al, 2017) 



Recognition that “Negative Emissions” a Basic Requirement
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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?
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Does the LULUCF strategy work for all Member states?

• Can LULUCF Policy Create “Positive” Incentives for All Member States?
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“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)

“To become carbon neutral by 2050, the European Union 

(EU27) net carbon sink from forests should increase from the 

current level of about -360 Mt CO2e yr-1 to -450 Mt CO2e yr-1 

by 2050.” (Pilli et al. 2022)

According to LULUCF proposal (COM(2021) 554 final):

Europe’s Forest Sink Agenda



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!



(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

(1) (2) (3) (4) (5) (6)

(1)  0 - FRL

Debits Only  

(Target/Commitm

ent)

Standing Forest G HWP, Bioenergy
Standing Forests, HWP 
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fully 

incentivized 

G/H

(2) FRL - cap Credits Only Standing Forest G HWP, Bioenergy
Standing Forests, HWP 

and Bioenergy

fully 

incentivized 

G/H

(3)
Surplus beyond cap 

to Flexibility Limit

Credits can be 

transferred to 

LULUCF 

activities & ESR

Harvest for bioenergy, 

HWP not significantly 

different from Standing 

Forest 

G/H HWP, Bioenergy
Standing Forests, HWP 

and Bioenergy

fully 

incentivized 

G/H

(4)
Flexibility Limt - 

Total MFL removal

Credits for HWP 

removals (only)

Harvest for HWP and 

Bioenergy 

(with cascading, 

preference for HWP)

H HWP, Bioenergy

Harvest for HWP and 

Bioenergy 

(with cascading, 

preference for HWP)

Standing 

forests not 

incentivized 

H

+ Legislate Cascading

EU Managed Forest Land Framework 

Scenario

Net Removals 

(From–To)

Accounting 

Options

Paris Agreement and 

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.



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!

• Let 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?



Thanks for Listening!

Comments Welcome

(EllisonDL@Gmail.com)
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