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Impacts on Biodiversity and Climate Change
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Forests — then and now

Global forest cover

I Original forest cover
B Current forest cover

Source: WCMC online database, accessed August 2014



‘ Forests are important for biodiversity

Forests and biodiversity
About 80% of terrestrial Forest biodiversity significance (plants and animas)

species live in forests

Tree species

= 80000 in total

* In the Tropics: about 37 000
* In Amazonia: about 16 000
* In Finland: about 30

Forest biodiversity significance
»-

Low

Hill et al. 2019 4
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‘ The most common drivers of biodiversity loss
= among some animal taxa

Data includes 703 populations from the Living Planet Report (WWF, 2016).%

Amphibians (25 populations)
Reptiles (63 populations)
Mammals (350 populations)

Birds (265 populations)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I Climate change ] Overexploitation Habitat loss /degradation [ Invasive species and disease ||| Pollution

Global Land Outlook 2017 5
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Deforestation, forest degradation, and recovery

(= forest transition)

Forest mm=) Land use change? =) YeS mmmm) Deforestation

l {mmmmmm Recovery (s
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NO t
forest l

Loss of biodiversity, biomass,
ecosystem services?

non-intact forest
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other land use

IPCC 2007



Direct drivers of deforestation

Large-scale, commercial agriculture
Small-scale agriculture, shifting cultivation
Mining

Transport/Infrastructure

Urbanization




Direct drivers of forest degradation

* Unsustainable forest management and
logging practices

* OQOver-exploitation of fuel wood and charcoal
e Large-scale land and forest fires

* Forest grazing, over-exploitation of non-
timber forest products etc.



o _ Anatomy of global forest transition

* Deforestation Deforestation and forest expansion

= Forest -> Other land use (Mill ha/year) 1990-2020

* Drivers: agriculture, cattle ranching, mining,
urbanization, infrastructure development

—
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e Characteristics of the change

* Old growth, natural forests disappear
Biodiversity loss accelerates .
Large emissions of GHGs + lost carbon sink 0

n

Million ha per year
(e

[
f—
[a]

. 1990-2000 2000-2010 2010-2015 2015-2020
Area of young, planted forests increases m Forest expansion M Deforestation

Recovery of carbon stocks is slow

FAO FRA 2020



Forest transition phases

e Blcarly [ flate | [Post

Drivers of deforestation
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Drivers of deforestation and forest degradation

AMERICA o e AFRICA ASIA

Forest transition phases

e Blcary [ flate | [Post

Deforestation drivers ““Forest degradation drivers
m Agriculture w Agriculture Mining B Timber/Logging ¥ Fuel-wood/Charcoal
[commercial) (local-slash & burn)
.  Uncontrolled fires B Live-stock grazing
]
Infrastructure Urban expansion " forest Hosonuma et al. (2012) i




Direct divers of deforestation and forest
degradation

Major deforestation drivers for all 3 continents are commercial and
local/subsistence agriculture (~ 83 %)

Major degradation drivers for American and Asian continent is
timber/logging which account for almost 70% of total, on the other
hand fuel-wood/charcoal are the main driver for African continent

Major underlying drivers: increased human consumption and
international trade of raw materials (e.g. minerals), food (e.g. palm oil,
soy, beef), and wood (e.g. tropical hardwoods)

Hosonuma et al. (2012)



‘*. Primary drivers of forest cover loss 2001 to 2015

Darker color
intensity indicates
greater total
qguantity of forest
cover loss

Note:
Forest cover loss
# deforestation

Curtis et al. 2018

. Commodity Driven Deforestation

Shifting Agriculture

B Forestry

B wildtire

B Urbanization

. Zero or Minor Loss




*Contribution of fossil fuel and land-use change to

= global CO, emissions

Global COz2 emissions from fossil fuels and land use change

40 billion t
35 billion t
30 billion t
25 billion t

20 billion t

Fossil fuels and
cement

15 billion t
10 billion t

5 billion t

0t
1850 1880 1900 1920 1940 1960 1980 2000 2020

Global Carbon Project (2021)

Land use & food production =
about 34% of global GHG emissions

e Of total emissions of food production, about 60% is
from animal-based food

About 22% of global GHG emissions is coming
from AFOLU sector

About 11% of global GHG emissions is from land
use change, mainly deforestation

Land degradation is a serious problem exceeding
planetary boundaries

Land use & food production emissions are
becoming an “emission hot spot”

IPCC (2022) -



Sub-Saharan Africa (SSA)
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Aragao 2012

Amazon: the rainforest “water pump”

With trees Without trees

Atmospheric transport Atmospheric transport
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Amazon “tipping point”

Natural intact rain forest in the Amazon
 Moisture moves with winds from East to West
e 50-75 % of the precipitation is “recycled”

* Water recycling: 5-6 times before hitting the Andes
-> Rain falls in the Andes, water enters the Amazon river system

Deforestation and fires

e Current deforestation: 17-20 % of the original rainforest area has been lost
* Forest is getting drier in S and SE parts of the Amazon basin

* No recycling, but the water runs off to rivers

* When the “tipping point” is reached: rain forest -> savanna

Two potential “tipping points” (Nobre et al. 2016):
* Temperature increase of 4 °C, or

« Deforestation exceeding 40% of the forest area } Which comes first?



IPCC SR 1.5 (2018)

Annual global CO, (Gt CO,/yr)

Annual global CO, (Gt CO,fyr)
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‘ Land-sector roadmap for 2050

1. Reduce emissions from
deforestation and degradation

. Reduce emissions from agriculture

. Shift to plant-based diets

. Reduce food loss and waste

. Restore forests, coastal wetlands
and drained peatlands

. Improve forest management and
agroforestry

7. Enhance soil carbon sequestration

in agriculture and deploy BECCS

o b WN

@)

Roe et al. 2019

16

Business as usual
14 <

Reduce deforestation
Improved livestock, nutrient
8 ‘ and rice management

nd peatland

Enhance carbon in
agricultural soils

Improve forest management
and agroforestry

Deploy BECCS

Emissions (Gt CO,e per year)

Land sector reductions needed to achieve 1.5°C ~_5

2020 2030 2040 2050
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Pantropical climate mitigation potential of three
types of NCS pathways (protect, manage, restore)

cost-effective mitigation potential (Tg CO,e yr )

=

500 1000 1500 2000 2500 3000
1

pre itect

Iy avoided peat impacts
- L

avoided forest conversion
avoided mangrove impacts

trees in agricultural lands
natural forest management
nutrient management
avoided woodfuel harvest
optimal grazing intensity
| improved fire management

B Latin America

-

] Africa

reforestation Asia
- peat restoration

mangrove restoration

Griscom et al. 2020 NCS = Natural Climate Solutions -



Trade flows of embodied emissions from deforestation
2005-2017

Physical trade model Multi-regional model 20 most important trade flows
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Emission sources for deforestation-related CO,,
emissions are diverse and vary by region

Rest of Rest of
Brazil Latin America Indonesia  Asia-Pacific  Africa

Gt COZ yr_l 100%_ 27% 23%

Data:
2010-2014

75% - I Forestry products

Plant-based fibres

B other crops
Sugar
B Wheat
~ Rice
I Other cereals
Vegetables, fruit, nuts
B Oilseed products
~ Cattle meat

50% -
106 Mt (4%)
58 Mt (2%)

25% 1

Share per commodity group

0% 1 07 12 . ; 4= Total =2.6 Gt CO, yr!

! Emissions =
Share of total (Tot. EU emissions: 4.3 Gt CO2 yrY)

Pendrill et al. 2019 23




g Deforestation embodied in the EU 27 consumption of
. agricultural and forestry commodities 2005-2017

EU consumption causes 180000
tropical deforestation of 60000 Soy
* About 10-15% of all

_ _ S 140000
tropical deforestation § —B‘*Efa”s puffalo Meat
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¢ AbOUt 190 OOO ha year E Palm OII Coffee, green
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Annual deforestation (thousands km?) Percent of
Land category area : Brazilian Amazon area
(hundreds of thousands km?) (percent of land)
35 Agrarian reform 7C
settlements Indigenous )
territory Sustainable
use

Annual
deforestation

Soy and beef production
(millions of metric tons)

Soy yield (metric tons/ha/yr)
Beef yield (@/ha/yr)
BN

Soy production
_ Soy yield

858 Beef production
i, o

i }Be-efyield" .-

Nepstad et al. 2014

Deforestation in Brazilian Amazon 1994-2013

Slowing Amazon deforestation through

public policy and interventions

* Deforestation rate decreased by 70%
from 2004 to 2014

Drivers of change:
Increased productivity

* Decoupling agricultural production
and deforestation

Enhanced government action
* Increased tenure security
* Monitoring & law enforcement

Value-chain action
 Commodity certification

25
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Slash and burn agriculture in the Amazonia (1990’s)
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Slash and burn
agriculture in
Finland

(1890’s)




‘ Deforestation and forest degradation in Finland

Areas of logging, tar burning, and slash- Areas of slash-and-burn agriculture
and-burn agriculture in 1750 in 1860 and in 1913
(5 &
= Extrac.tlon.of.large timber Arovalenice ﬂ‘:QL:,\rJ ; Provalercs gf{t"ﬂ g
for shipbuilding and slash-and-bum % slash-and-bum &
sawmilling agriculiure i agriculiure ) \/7
in 1860 (: in 1913 - {H
Tar burning | ':; \
== Rare 3
m Fairly common ;
MM Stash and burn mm Common ./ Ve
agriculture

P

Modified from Kaila, 1932 After Heikinheimo, 1915
28



Main points

» Deforestation and forest degradation has its roots in agricultural expansion,
unsustainable extraction of natural resources, and trade

* Land degradation and forest loss are accelerating biodiversity crisis
e Currently, about 30-40% of tropical deforestation is driven by international trade
e About 11% of global GHG emissions is from land use change, mainly deforestation

* The 1.5 and 2.0 °C climate targets require establishment of considerable negative
emissions (carbon sinks) by 2040-2070

* Examples from Brazil and other countries show that effective policies and
measures can considerably slow down deforestation and forest degradation

* EU consumption causes about 10-15% of all tropical deforestation
* EU is formulating policies to reduce its deforestation footprint of imported goods



Thank you

Rio Tambobata — Peruvian Amazon

E-mail: markku.kanninen@helsinki.fi
Twitter: @MarkkuKanninen
Web: http://blogs.Helsinki.fi/kanninen
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Major global challenges: Loss of biodiversity, land

degradation and climate change

Solutions
« Global targets 1 o fom
* International agreements
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Forest-based climate change mitigation in the EU

Forests and wood products in the EU remove approximately 380 MtCO2eq/year (compensating
about 10% of total annual EU greenhouse gas emissions).

EU’s policy target for the Land Use, Land-Use Change, and Forestry (LULUCF) sector is to remove
additional 50 MtCO.,eqg/year by 2030, 100 MtCO,eq/year by 2035, and 170 MtCO,eq/year by
2050.

In the LULUCF sector croplands are emission source and under the current (till 2027) Common
Agricultural Policy (CAP) major new instruments that enhance emission reductions are not seen
and emissions may even increase (as has been the case in Finland).

Thus, target of LULUCF sector should be reached by forest carbon sinks. However, there are no
direct incentives to increase forest carbon sequestration or to reduce emissions of peatland soils.

Furthermore, analyses on the emission reduction costs are not comprehensive and it's not seen
which measures are cost efficient. Further analyses and cross-sectoral comparisons are needed.



Coming soon (Sept 20)... report by EFl, Verkerk et al. 2022

E} @ @ ® From Science to Poligy 14
H.’R('){‘F.AN Fj.()BFSI' .
it el Forest-based climate
change mitigation and

adaptation in Europe

Pieter Johannes Verkerk, Philippe Delacote, Elias Hurmekoskl, Janni Kunttu,
Robert Matthews, Raisa Mdkipad, Frednc Mosley, Lucia Perugini,
Christopher P.O. Reyer, Stephanie Roe, Erik TrHrnI:r:urg

Report incl. Chapter on Synergies between climate change mitigation and biodiversity

o

LUke ONATURAL RESOURCES INSTITUTE FINLAND



Linkages between biodiversity and climate change mitigation

* Bi-directional synergies between measures that mitigate climate change and maintain biodiversity,
l.e. win-win.

* In general, actions to halt biodiversity loss generally benefit the climate (Shin et al. 2022).

« Climate change mitigation measures that have positive effects on biodiversity, e.g.
« Protecting carbon rich forest ecosystems from deforestation and from soil degradation
« Forest conservation that increase average carbon stock of forest.

- Forest-based climate change mitigation measures that focus on active management are often in
direct or partial conflict with biodiversity goals, but positive synergies do exist (e.g., Giuntoli et al.
2022)

« Less frequent harvesting and greater retention of forests’ structural elements

 Selection and retention systems have a less severe impact on species richness than rotation forestry that
employs clearcutting (Chaudhary et al. 2016, Paillet et al. 2010)

« Forest stand thinning may increase diversity of plant species.

« Lengthened rotation times will increase the availability of older trees and dead trees, both of which
promote biodiversity (Ranius et al. 2003; Weslien et al. 2009; Felton et al. 2016).

 Restoration of peatland hydrology decrease GHG emissions and enhance survival of peatland
vegetation.



Management of peatlands and
climate change mitigation



Soil water level affects peatland GHG emissions

o 'y
-— c ~— d
.—I"_";:,. o I
e = | 21
'TE D I [y
= CH GPP
- o
?'J- GHG CO;, \_|7 RES
o)
OCo o
o) — — =
E i
* Average sensitivities of peatland carbon
emissions per 1 cm water level drawdown.
« Meta-analyses by Huang et al. 2021 Nat. Clim. Chang. 11, 618— A N /
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9% | Protected
/ mires14 %
1.26 Mha

Peatland forests — source of timber and
greenhouse gas emissions

Peat extraction 1%
0.07 -0.11Mha

\
Agriculture 3 %
0.25 Mha

* In Finland, peatland forest area 9,2 Mha, 30% of land
area, 2/3 of ecosystem carbon.

« 23% of forest growth

« 75% of peatlands drained for forestry in S-Finland and
40% in N-Finland )

« GHG emissions of peat soils (7 Mt CO, eq.) reduced
forest carbon sink by one quarter (forest C sink was 22,9
Mt CO, eq.) (year 2019)

NIR Finland 2021,https://unfccc.int/ghg-inventories-annex-i-parties/2020 Carbon storage (Tg = Mt)
https://www.luke.fi/tietoa-luonnonvaroista/metsa/suometsat/ = peat = Mineral subsoil
Turunen & Valpola 2020 Mires and Peat 26 o Tree biomass o Lake sediments

40 26.9.2022 © NATURAL RESOURCES INSTITUTE FINLAND m Forest soil Arable mineral land


https://unfccc.int/ghg-inventories-annex-i-parties/2020
https://www.luke.fi/tietoa-luonnonvaroista/metsa/suometsat/

Where are peatland’s emission hot spots

- Real management units from Metsahallitus
- 120 000 peatland forests

- Forest cover

- Drainage age

- Ditch density

- Site type
SpaFHy — model for hydrology
* Inputs:
» Daily weather data ¥
* Leaf biomass -> LAl @

G
r &
g

« Drainage (depth & distance)

« Soill properties (conductivity & water retention)
* Output:

« Dally water balance

« Dalily water table depth Launiainen et al. 2019 [https://doi.org/10.5194/hess-2019-45]

© NATURAL RESOURCES INSTITUTE FINLAND



By combining filed data and models emission

'hot spots’ can be located?
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Treatments (basal area, m2/ha)
B 19-38 (non-harvested)
116-17

12-13

Experiental study with varied thinning intensity
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Selection cuttings (CCF) can be used as
a tool to control the water level in bore
Stronger

peatland forests (RIS |
ditch Deciduous WTD

fraction can regulation in
be used to southern
control WTD Finland

maintenance if
stand is not
clear cut

Ditch depth

teorology

Peat type Decidious fraction

" Ditch spacing

—_— 75 m —_— 0.3 m —— Sphagnum —_— 0.0 = North (51)

_Hm/ o y _OJ -

3‘0 2|0 1|0
Basal area (m2ha=1)

30 20 10
Basal area (mzha—l)

Basal area (m2ha~1)

30 20 10
Basal area (m2ha™1) Basal area (mzha—l}

Leppa et al., Selection Cuttings as a Tool to Control Water Table Level in
Boreal Drained Peatland Forests (2020) Front. Earth Sci., 09 Oct
2020. https://doi.org/10.3389/feart.2020.576510

https://github.com/LukeEcomod/SpaFHy-Peat . o555
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Profitability of continuous cover forerstry (CCF)

e CCF more profitable than rotation forestry on nutrient-rich peatlands
« Highest NPV:15 year harvest interval & post-harvest BA of 10 m?/ha
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Harvest interval, post-harvest BA and DNM
affect carbon sink of peatland forests

Figure. Net primary production and net annual CO2 fluxes from peat layer
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Profitability of continuous cover forestry (CCF) on peatlands

Highest NPV with15 year harvest
interval & post-harvest BA of 10 m?/ha

-87.5

Discounted total carbon -2.6

| fluxes on peatland, t C |

Drained peatlands are

[0
S 4 emission sources.
8305 NPV, euro (r=0.03, no DNM) 11€ o . s
g Lowest the emissions
5 20- hile the harvesti
£ while the harvesting
= = o 15 - interval and the post-
30 4 8305 : 8670 : 9738 8717 : 9193 : 8675 - i .
. L T 8 10 |-67.5i-62/-49.4{43.2 harvest BA are high.
E‘ T' ------- % | | 7 |
= 20 8531 ; o119 4 6 8 10 12 14 16
c !
g T -3764 NPV euro (r=0.03, pco,=50) 8214
%@- 9029 | 9752 11607 11277 o l I
; . 30 -1303{1793 7883 8214 With emission pricing
T 50€/MgCO, and 3%
bl S 20 --1444} 1094 : -
g < s Interest rate the highest
o 15 4212811178 profitability (NPV)
Post-harvest basal area, m® ha™’ "g """ :' """ i obtained by harvesting
> 10 —-3764: -597 {1585 .
ks — S interval of 30 yr and post-

Sources: Juutinen et al. 2021 https://doi.org/10.1139/c|fr-2020-0305,
Shanin et al. 2021. https://doi.org/10.1016/j.foreco.2021.119479,
Ahtikoski et al. 2022. Frontiers in Env. Sciences, in press.

6 8 10 12 14 16 harvest BA of 16 m2/ha.

Post-harvest basal area, m? ha™’


https://doi.org/10.1139/cjfr-2020-0305
https://doi.org/10.1016/j.foreco.2021.119479

Management practices affect species diversity. Effects of CCF
on spider community studied (Soukainen et al.ms in prep)




Management practices affect abundance of common
species. Changes after selection harvesting (CCF)
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Ongoing experimental studies of CCF on peatland
forests — new collaborators warmly welcome

@ Juuka

@ Heindvesi

@ Multia

P'i’““ B Vilppula
B Juupajoki
@ Janakkala

o Tuusulg—

(@ Eddy-Covariance tower
| . Sapflow measurement plot

&> GHG-chamber field

* Water table level monitoring
. Water quality and runoff monitoring
- Electricity distribution substation

D Planned CCF-treatment site A
D Non-managed control site
D Planned clear-cut treatment site
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Laurila et al. 2021. Set-up and instrumentation of the Sil&
greenhouse gas measurements on experimental %
sites of continuous cover forestry. Natural resources
and bioeconomy studies 26/2021. Natural Resources
Institute Finland, Helsinki. 51 p.
http://urn.fi/lURN:ISBN:978-952-380-191-2
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We produced videos that guide forest owners
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Our studies have also bevisble inTV

YLE documentary film

SKOGENS ROST in YLE Svenskan TV | IR
on 24.4 reported some of our L ey ] M ETSAN

research findings. i ., *e oo
https://areena.yle.fi/1-60929798 s, * ‘ AAN I g

YLE documentary film by director
Simo Sipola on ‘Unknown peatlands’

followed our research work for 2 prooucent Staffan von Martens
years. Published in

Finnish TV on 17.5.2022, YLE Areena EN DOKUMENTARSERIE AV Barbro Bjorkfelt
https://areena.yle.fi/1-60960979 and Eeva-Stiina Lonnemo
in ARTE on June Sanna Liinamaa

https://www.youtube.com/watch?v=hDm
RKKY-5Tw

Suomennos: Juha Hakala |
Yle
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European forest sinks and climate targets: past
trends, main drivers and future forecasts

Matti Hyyrynen®*, Markku Ollikainen**, Jyri Seppala***
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**University of Helsinki (HY)
***Finnish Environment Institute (SYKE)
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Background

* EU aims to be climate neutral by 2050

* Climate neutrality requires that emissions and sinks (LULUCF sector) cancel each other
out

* LULUCEF sector: forests and HWPs, croplands, grasslands, wetlands, build areas

 Efficient LULUCF policy can help to reach the climate neutrality goal in a cost-efficient
manner

* With LULUCF policy, EU aims to set an example to the rest of the world
* Emission trading scheme

* Forest and HWP sink: mitigated at highest 11.3% of the EU’s annual GHG emissions

* Net sink of the whole LULUCF sector: mitigated at highest 7.6% of the EU’s annual GHG
emissions

* Emissions of the LULUCF sector have been at highest 3.7% of the EU’s annual GHG emissions

* We understand rather well the effects of land-cover changes on the C cycle
* The role of other variables, such as forest management (the macro scale)?

e For the efficient LULUCF policy, it is necessary to understand better
* the drivers of the sinks
* the size of the effects of these drivers
* the associated uncertainty of the effects of these drivers



Research problem and setting

* We separate the policy regimes 2021 — 2025 and 2026 — 2030

e 2021 — 2025: reference levels for the forest and HWP sinks + sinks of the
other land uses

e 2026 —2030: EU’s common net sink target for the year 2030 (-310
MtCO2ekv), which is divided to member states — linear target trajectory for
the net sink

* We study individual member states, regions, and the whole EU

* Macro level analysis

* Regions: North, West-Atlantic, East (Baltic countries and other countries),
Alpine and South

e Statistical regression analysis and forecasting (econometric methods)



Contribution and the methods

1. We study the historical development of EU forest and LULUCF net
sinks in the period 1990-2018

2. We study the driving factors behind the observed annual variation
in forest and LULUCF sinks

» A spatial panel fixed effects lag model with fixed effects for countries and years for the
whole EU-level

* We repeat the analysis for five regions (North, West Atlantic, South, East, Alpine) to
study how effect of the harvests changes across the geographical clusters

3. We forecast the development of the forest and HWP sinks and the
LULUCEF sinks for the period 2021-2030

* ARIMA models, Regression models, LSTM network models



Results: Past trends

a) Annual forest and HWP sinks/emission
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Country comparison
(based on historical data)

* Greatest forest sinks (in order):
 Germany, France, Sweden, Poland, Spain, Finland, Italy, Norway, Romania

* Greatest LULUCEF sinks (in order):

* Sweden, Poland, Spain, France, Italy, Germany, Norway, Finland, Romania

* Greatest forest areas (in order):
e Sweden (69%), Finland (74%), Spain (37%), France (32%), Norway (33%),
Germany (33%), Italy (32%), Poland (31%), Romania (30%)
e LULUCF emission/sinks relative to total GHG emissions (in order):

* Sweden, Norway, Latvia, Finland, Croatia, Slovenia, Lithuania, Bulgaria,
Slovakia, Romania



Driving factors of the forest and LULUCF sinks

* Main drivers: whole EU level
* Annual harvest — sink decreases
Forest fires — sink decreases
Planting of the trees — sink increases
Age of the forest — sink increases (at first)

Exports of the HWPs— sink decreases
* Imports not significant — carbon leakage problem

e Agricultural (plant) production — sink decreases (more significant for the
LULUCF net sink)

e Consumption of biofuel — sink decreases
* Temperature — sink decreases (significant only for the LULUCF net sink)



Effect of the harvests: member states and the harvests
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Effect of the harvests on the forest and HWP sink
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FI=Finland, NO=Norway, SE=Sweden, FR=France, DE=Germany, DK=Denmark,
NL=Netherlands, BE=Belgium, LU=Luxembourg, UK=United Kingdom, IE=Ireland,
PL=Poland, CZ=Czech Republic, SK=Slovakia, RO=Romania, HU=Hungary,
BG=Bulgaria, EE=Estonia, LV=Latvia, LT=Lithuania, IT=Italy, EL=Greece,
HR=Croatia, @ SI=Slovenia, @ PT=Portugal, @ ES=Spain, = AT=Austria, and
CH=Switzerland

The sensitivity of the sinks to
harvests varies across the
member states
* Finland, Norway, France
 Why greatest in these
countries?
* Forest age structure?
 Management intensity?
* The way the forests are
treated?

Great uncertainties:
Poland, Greece, Denmark,
Estonia, France, Portugal



The regional effect of the harvests on the
forest sinks

* In Northern Europe

* the effect of the harvest on the sinks is more than 6.5 times greater than in Europe
on average

* In West Atlantic Europe
* the effect is about the same as the European average

* [n Southern Europe
* the effect of the harvest on the sinks is 74% smaller than the European average
(statistically insignificant)
* |In Alpine

* the effect of the harvests on the sinks is 4.2 times greater than the average effect in
EU



The regional effect of the harvests on the
forest sinks

 |[n Eastern Europe, the effect of the harvests on the forest sinks in
insignificant
* The effect of the harvests is significant after the 2008 finance crisis

* We also divide this region further to two separate blocks

1. Estonia, Latvia, and Lithuania
2. Romania, Bulgaria, Czech, Slovakia, Hungary, and Poland

* In the first block, the result regarding the harvests remains the same: the
effect is statistically significant only after 2008 finance crisis

* In the other block, the effect of the harvests on the sinks is 3.4 times
greater than the average effect in EU
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Forest and HWP sinks 2021-2025

Forecasted forest sinks exceed FRLs in most
countries
Surplus for the period 2021-2025 is about
422 MtCO,eq
FRLs are set quite low compared to
historical sinks, which is the primary reason
for the result

* Particularly Germany, Poland, Austria,

Italy, Sweden, and Romania

If we compare the forecasts of LULUCF net
sinks with the reference levels, the sector's
carbon debt would be 113 MtCO2eq
(flexibilities considered)
However, this could be covered by growing
forest sinks in countries where they fall
below the FRLs, and the no-debit rule would
be achieved
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LULUCF sinks/emissions 2026-2030

The EU's predicted LULUCF net sink is -239 MtCO2eq
in 2030 — the carbon debt would thus be 71
MtCO2eq
When comparing the annual forecasts to the linear
target projections for the period 2026-2030, in
almost all countries the forecasts fall below the
target track
* Especially France, Sweden, Italy, Germany, Spain,
Finland, Poland, and Latvia
The 2030 goals are high for Sweden, Spain, Poland,
France, Italy, and Germany, because in these
countries the net sink was high in 2016-2018
The high LULUCF targets for 2030 are the main
reason for the result
* In Finland, the net sink was low in 2016-2018
due to high logging levels
According to forecasts and calculations, the EU's total
carbon debt for the period 2026-2030 is
approximately 274 MtCO2eq
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Conclusions

At the EU-level, and in each region, LULUCF sink is decreasing
Period 2021-2025

* In most countries it is easy to achieve forest sink targets (due to low reference levels

* Targets are most difficult to reach for France, Finland, Czech, Slovenia, Portugal, Greece, and
Luxembourg

Period 2026-2030

* Regulation is still a little bit open

e Challenging for all the countries (except for Portugal and the Netherlands)

. 'll_'argets are most difficult to reach for France, Sweden, Italy, Germany, Spain, Finland, Poland,
atvia

 The ambition and efficiency of the LULUCF policy needs to be developed

LULUCF policy

* If countries start to actively increase forest sinks and reduce emissions from other forms of
land use, it is possible that the climate goals of the EU's LULUCF sector will be achieved

* Economic incentives and effective policies, both at the EU and national level, will be
necessary for decreasing emissions and increasing the sinks from land use sector
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