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Forest, science
and business
platform

TEAMING UP 4 FORESTS is a science-

; form addressing key
challenges for the sustainable provision
of wood-based products to meet societal
demands and thereby supporting the
achieverment of the UN Sustainable
Development Goals.
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Teaming up 4 Forests

To provide scienebased insights on forest carbon management, what is possible, where the limits lie, a
how to communicate these issues credibly.

GUIDING QUESTIONS

A How much carbon can forests and soils realistically store and secure?

A What is the role of wood use?

A How can management balance carbon, biodiversity, and sigmuly, and how do we communicate
complex science clearly and credibly?
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Managing forest carbon:

turning risk into resilience

® Below-ground carbon

The decrease in forest carbon in Europe is g
mainly caused by forest aging and natural

disturbances.

After storms, fire, pests and other natural
disturbances, the level of COz released to

the atmosphere increases.

Read the full workshop summary on "The role of forests
and wood products in decarbonizing Europe’s economy”
on teamingup4forests.com
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Forest, science and busine

Forests are crucial climate regulators by capturing and storing carbon dioxide (CO2)
in wood and soil. However, many European forests are losing their capacity to store
CO2. Managing above-ground biomass helps to secure forest carbon stability.

=—» Risk management strategies include forest

management to increase forest stand
diversity, tree species diversification,
regulating stand density, preventative
wildfire management and improved genetic
selection.

= Future forest ecosystems will likely be less tall,

have less biomass and be more diverse.
Long-term harvested wood products are
an important carbon mitigation solution.
The cascading use of wood promotes
resource efficiency and a circular
bioeconomy.
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AGENDA AND SPEAKERS N

A Introduction byDr. Nelson Grima SciencePolicyProgrammeind TU4F Coordinator

A Scientific keynote presentation: Carbon dynamics in forest ecosysteRrebyr. Jiirgen Bauhuys
University of Freiburg

A Policy perspective: Insights fralurijKrajcic, DGClima, European Commission

A Industry perspectiveéElina Warsta Senior Manager, Forest Affairs, UPM2m#lenad Simunovic
Forest Policy and Sustainability Expert, MONDI Group

A Moderated discussion
A Q&A
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Carbon dynamics In
forest ecosystems

future
forests

Jurgen Bauhus
Chair of Silviculture




The competing narratives

Climate protection through forest
conservation:

A Forests absorb COFand store it in biomass and
soils

A Timber harvesting can reduce carbon storage in
forests and weaken their climate protection
potential.

A Avoiding disturbances caused by logging reduces
COFemissions (harvest losses, soil damage).

A The older and undisturbed a forest is, the more
carbon can be sequestered in the long term

A Protecting biodiversity and ecosystem services
goes hand in hand with climate protection.

A Forests offer resilience to climate change when
they are allowed to grow undisturbed

universitatfreiburg

Climate protection through wood
use:

A Society needs raw materials i wood is a
renewable raw material with a lower carbon
footprint.

A Durable wood products bind carbon for decades
(extended sink).

A Use leads to continuous forest growth, which binds
new COF (dynamic sink).

A Circular economy: At the end of its useful life, wood
can be used for energy (cascade use).

A Effective climate benefits depend heavily on the
type of substitution and the length of the utilization
chain.



Potential of carbon sequestration

harvesting (Meyer et al. 2021)

Pure European beech forests
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Trade -Off: ecosystem C storage vs. vulnerability.
Importance of climatic, landscape and forest condition variables for vulnerability to
disturbances of European forests (1979-2018).

Biomass Treeage
Standdensity Biomass Biomass

universitatfreiburg Forzieriet al 2021. https://doi.org/10.1038/s4146021-213997



New forest ecosystem will likely be less tall,
have less biomass and be more diverse

F Old forests Disturbed Recovery New, old forests

'''''''

| —

Demographic drivers: Drought, LUC, wildfire, wind, insect outbreaks

: Recruitment and growth dominate : Novel, shorter ecosystem '

Drivers: Temperature, Drought

universitatfreiburg Mc Dowell et al. 2020. Pervasive shifts in forest dynamics in a changing world



Ambition vs. Realism (Example LULUCF goals)
Development of historical GHG emissions by carbon pool (German Expert Councill
onﬁ:olimate Issues, 2025)
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Difference between current

emissions and climate
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The two levers of climate mitigation through forests and wood us: sequestration

and substitution (Nabuurs et al. 2015)

12

Substitution lever

Sequestration lever



Climate smart forestry

1. Increasing carbon storage in forests and wood products, In
conjunction with protecting biodiversity and providing other
ecosystem services;

2. Improving the resilience and adaptability of forests through
active forest management;

3. Sustainable use of wood resources as a substitute for non-
renewable materials whose production and consumption are
associated with high emissions.

Verkerk et al. 2020

universitatfreiburg 13



Managing risks (Ramsfield et al. 2016)

Global Change pummy  Management

Vulnerability

Risks:

(1) the likelihood of hazard
(2) the vulnerability of the system
(3) the socio-economic impact

universitatfreiburg



Managing risks

Tree species choice Tree diversity Rewetting Wildfire prevention

Global Change Management
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Policy developments in the land sector

18 September 2025

Jurij Krajcic

DG CLIMA Unit C3: Land economy and carbon removals




Towards climate neutrality

Historical and projected sectoral greenhouse gas emissions in the period 2015-2050

4,000

5,000

2,000

1,000

GHG Emissions - MtC0O2-eq

-1,000
2015 2020 2025 2030 2035 2040 2045 2050

*Excluding non-BECCS industrial removals
*Including bioenergy with carbon capture and storage (BECCS)

mmmm [ndustrial removals
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emissions
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neutrality

Roughly
double
carbon
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LULUCF removals

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2023

W Forest land Cropland Grassland B Wetlands
H Settlements Bl Otherland B Harvested wood products = |ULUCF

Status (2023)
A Net land carbon sink was-198

MtCO.e

Trend

A Declining net sink

A 2014-2023 the average annual sink
was 30% smaller compared to 2004
2013

Main factors

A Decline in the forest sink

A Cropland and settlements are the
major sources of emissions



The Context of Land

APer haps EUOGS most
important natural resource CLIMATE

- Key carbon
removals

BIOECONOMY
- Food
- Materials
- Energy

Biomass, soils,
long-lived products

RESILIENCE

- Vulnerable to the effects of
climate change

- Ensuring better management
& growth of biomass




The Context of Land

APer haps EUOGS most
important natural resource CLIMATE

- Key carbon
removals

BIOECONOMY
- Food
- Materials
- Energy

Biomass, soils,
long-lived products

Need to enhance carbon removals
In land

Offers co-benefits, strong RESILIENCE

- Vulnerable to the effects of
climate change

- Ensuring better management
& growth of biomass

potential for positive synergies

Long lead times in sector an
Important aspect to consider




Carbon Removals and Carbon Farming Regulation

Use of conservation tillage, A Agroforestry

catch crops, cover crops and and other forms of mixed
increasing landscape features farming

Restoration, rewetting of Precision farming and

peatlands and wetlands —______/| more efficient use of fertilizers

Planting of Trees and
Improved Forest Blue carbon : coastal

Management (upcoming) wetlands

Lack of advisory Access to
Challenges Cost of MRV e s



Carbon Removals and Carbon Farming Regulation

Carbon storage in
Permanent storage products

Use of long-lasting
Bioenergy with carbon capture R wood -bajsed
and storage ~ 1 construction
| B8] products and other
carbon -storing

Direct air capture and building materials

%) storage

European
Commission




Overall architecture of the CRCF Regulation

Three
activities

Four units

Permanent
carbon removals

|

Carbon storage
In products

|

Carbon farming

|

|

Permanent
carbon removal
unit

Carbon storage
In products unit

Carbon farming
sequestration
unit

Soil emission
reduction unit

Tem p;grary




Key elements of the CRCF Regulation

Two main pillars EU certification
methodologies

Operationalising the quality criteria for the

Quality criteria A Quantification
different carbon removal activities

for EU-based A Additionality
activites A Long-term storage

A Sustainability .
d Yy L

Certification A Third party '

rules verification

PERMANENT CARBON
e CARBON STORAGE IN
A Certification REMOVALS PRODUCTS

schemes + bodies

A CRCF registry Commission to be advised by the
EU Expert Group on Carbon Removals



CRCF - EU certification methodologies

The EU quality criteria will be operationalized through EU certification methodologies to be
adopted by means of delegated acts, with the assistance of an Expert Group on carbon
removals

Sustainability

A Minimum
sustainability
requirements

Quantification

Additionality Durability

A Additionality tests A Monitoring
in case of ES

activity-specific A Liability

A Scope, duration,
monitoring periods

A Baseline calculation
and update

baseline A Monitoring and

reporting of co-
benefits

A Total carbon EERINNS

removals / emission
reductions

A Associated GHG
emissions

— European
= Commission

/////

|
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https://commission.europa.eu/law/law-making-process/adopting-eu-law/implementing-and-delegated-acts_en
https://climate.ec.europa.eu/eu-action/sustainable-carbon-cycles/expert-group-carbon-removals_en
https://climate.ec.europa.eu/eu-action/sustainable-carbon-cycles/expert-group-carbon-removals_en
https://climate.ec.europa.eu/eu-action/sustainable-carbon-cycles/expert-group-carbon-removals_en

Resilient value chains in bioeconomy

N\

Need for mobilising public and private finance to invest in resilient land

Moving from short -lived to long -lasting carbon storage products

\

CRCF methodologies for carbon storage in buildings, planting of trees & improved forest
management

/

Exploring options of integrating long-lasting carbon storage products into LULUCF
regulation

[

Comprehensive and robust MRV system




MRV & Quantification

AComprehensive MRV system for land
A Supporting MRV in CRCF methodologies;
A In line with tier-3 IPCC rules;

A High-quality national greenhouse gas inventories;
A Facilitating tracing emissions along forestry value chains;

A Management-dependent (ability to quantify mitigation efforts by Member States and
by businesses across value chains)

On-Ground
Measurements

Remote Sensing Modelling
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are
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&
A strong global presence UPM

With headquarters in Finland, our main markets are in Europe, Asia,
and North America, reinforcing our strong global position.

15,800

employees
in 43 countries

production plants
in 11 countries

Y million
10,000 -- _ end-users

worldwide

B-to-B customers
3 31| © UPM



522,000 ha of forests
in Finland

Managing 1.6 million

ha private forests in
Finland

492,000 ha of owned
and leased
plantations in
Uruguay

(incl. grasslands and
protected areas)

R

T
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76,000 ha of forests in
the U.S.




Our climate commitment

We act through We act through
forests emission reductions

R o

-65%
Committed from own CO, emissions
to climate-positive
forestry and enhancing -30%

biodiversity from CO, emissions

of supply chain

//_H\‘"\ i
@- SCIENCE Paris...
BASED 10 years
&_ TABGET§ PLEDG= Izarly

-

UPM

We act through
products

Fogo

Innovative products

Scientifically verifying
the climate impact
of all our products

33| © UPM



Forest Action program covers the five %
fundamentals of sustainable forestry UPM

A The forests and plantations owned by UPM
are 100% certified, or in the process of being
certified if the site is new.

A All the fibre we use will be 100% certified by 2030.

A We know the origin of our wood, and our supply
chain is 100% chain of custody certified.

Social
contribution

Biodiversity

——
-

—
-
—_ — .~\’_
— g —

34| © UPM



Forest Action: examples from Finland

Habitat program launched
including targetto restore 3000 ha
of peatlands and 100 individual
sites by 2030: implementation

Net positive impact on

ikl B i TR 2w blodlver5|ty target in our own started 2024
Annual forestcarbon sink forests: 9 indicators, such as
calculations by Natural Resources deadwood and share of
Institute Finland (Luke) broadleaved trees

35| © UPM



Risks, policies and %
communications UPM

Data and studies play important role in risk
management and prevention

ESG investors: pioneer approach (ahead of
legislation)

Policies sometimes challenge wood use in
public discussion, e.g. LULUCF and

i > harvesting levels

Participation in public discussion with

Policy monitoring and cooperation support of scientific data
with research institutions

36| © UPM
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[EEE3 PROJECTIONS FOR GLOBAL ROUNDWOOD DEMAND FOR 2030 AND 2050

TREND PROJECTIONS LOWER WARMING, HIGH WARMING, HIGH WARMING, HIGH WARMING,
(BASED ON TRENDS MODERATE GROWTH MODERATE GROWTH LOW GROWTH SCENARIO HIGH GROWTH SCENARIO
FOR 2012-2022) SCENARIO (USDA, 2023) SCENARIO (USDA, 2023) (USDA, 2023) (USDA, 2023)
2022 2030 2050 2022 2030 2050 2022 2030 2050 2022 2030 2050 2022 2030 2050
B Woodfuel Industrial roundwood

NOTE: This figse exchutis S FAD Cateppry of “olfer souidmond” (i rousctwood wed o lanwing, s, imch blocks, pokes, e |, which accoants for 34 percent of 1ot souscwosd producson.




With support from

FOREST ECOSYSTEM SERVICES IR OFNR

Fachagentur Nochwochsende Rohstoffe oV,

by decision of the
German Bundestag

This illustration shows the forest ecosystems service per hectare A Regulation service Water filter
in Germany. One third (11.5 Mio. hectare) of Germany is 3 million 1/ha*a
covered by forest.

Air quality improvements
60 t/ha*a (dust, soot) (17) Prevention of soil erosion

Flood protection

Infographic: helengruber.de @ Climatic protection

€O, absorption: 10t CO,/ha*a Biotope area
576 m2/ha (protected by law)

General service ﬁtf p 4 Ly 1 @9) Deadwood

@ Photosynthesis

® Oxygen production
3t0,/ha*a

29.4 m3/ha

@ Carbon sequestration

(biomass)
112,2tC/ha
Sty
(&) Wood stock ol e 4
335 Vfm/ha

(5) Biodiversity

(6) Soil formation
1cm/100a

@ Carbon sequestration

&0

(soil)
119.2tC/ha %
@ Economy z
16,000 €/ha*a 2
turnover in the forest & i
timber cluster 8
Utility Services Cultural service @ Tourism )
50 Ifm/ha trails g
Increment of wood Energy wood (12) Game meat Workplace . <
9.4 Vfm/ha*a 2.1 m3/ha*a 1 kg/ha*a 0.1 employees/ha Health & Recreation g
]
@ Material use @ Food (fungi & berries) (13) Conservation area for freshwater supply (21) Research & Education @5) Inhumation S
4.6 m3/ha*a household quantities 1,835 m2/ha -]
a=Yaer || Vfm = Solid cubic metres (timber stock standing trees with wood » 7 cm in diameter) || Ifm = Running meter || t=Ton (1,000kg) || ha= Hectares (area 10,000 m? [100 x 100 m}, approx. 1.4 football pitches) || m?®= Cubic meter (volume of a cube with an edge length of 1m. Corresponds to 1,000 liters) 2

Fachagentur Nachwachsende Rohstoffe | OT Giilzow, Hofplatz 1 | 18276 Giilzow-Priizen | Germany | www.fr.de © FNR 4th edition 2025 | Article number 1,138 | Data sources: Thiinen-Institut, BMEL






