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1.A — Bioenergy in the EU: status quo

= In 2021, bioenergy contributed 59% of EU’s
renewable energy share (RES)

= Heating and cooling (75%), bioelectricity
(13%), biofuels (12%)

= More than half of wood harvested in EU
burned for energy

= NEW DATA — share of bioenergy seems to be
decreasing
= In 2022: bioenergy 55% of RES
= in 2023: ‘around half’ of RES (tbc)

=  Growing biomass supply-demand gap

= EU already uses more biomass than can
be sourced sustainably

= By 2050, demand estimated 40-100%
larger than available supply
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1.B — Bioenergy use from 2005 to 2021 and projection to 2050
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2.A — Bioenergy risks for climate objectives 2.A- SEBHEIZHT HANSAIRILF—DIJRY

= Primary biomass for energy is not carbon- s TRILEF—F—TNAATRITREFEDRIITIEAL
neut‘ral - - HF-EEAAKETAERIAMEL-O . MREM
. Carbo_n payback period’, as new trees UNEARS (H—7R RA N34 L) IDNELS

need time to grow
= End-of-pipe missions depend on use after

- REIGEFHEX. AMIREROFMAAEICELT

harvest DD .
= Harvest prevents future carbon . **Zl‘ll*%‘ C;:L) * TKO)E‘ZE' cl:%)‘l_.l';Eo),_%lgFﬂlﬁﬁ
sequestration in growing trees NEDNS
= 2-3x more GHG emissions than fossil fuels * GHGHEHEIXIEARHD2~3ETHS
= Lower energy density, less thermal = IRILF—FEINMEL REMTORNFELES
efficiency in power plants - ARORAHRLYBLEMIRILF—L-YDCO,-
= Higher CO2 and methane emissions per AR A Z N

unit of energy than coal or natural gas

= REMNLCOZRE AT I HARRPIVRILBDLTINS

= Decreasing carbon sinks to remove and

store CO2 from the atmosphere = LAL2030F BAZZERICIEIRINEFAE LT HELSH
= But needs to increase for 2030 and more %, 20404F B REAKITILSHIZ25 LU E DR KAV
than double for 2040 targets ETHD,

H# Sources: Chatham House (2017), Letter Regarding Use of Forests for Biodiversity, signed by more

Respensioic than 500 scientists and economists (2021)
22PRII: 5]




2.B — Bioenergy risks for nature and 2B-NMAIRILF—HBER - #EBHEIZRITFT

social objectives Iy X9
= Deforestation = ZEMEA
= EU consumption caused 10% of - BRMOHEIL, HROBMREDD10%E5IERILT
global deforestation W3
e ook o orain o CTNOLDE - BN TRIASh TLAAHMD3514~20% A R E
traced back to origin :
T
= Loss of biodiversity
= Primary and old-growth forests cover ) E%%ﬁ'l’id)ilzﬂé
less than 4% of forest area. = REMEBEIVZEHIE. FHREEDI%ITFHGL
= Pollution and health impacts = SERBIUBEADEE
= Biomass emissions are increasing = INAATRIZEBEEH FEMLTHY ., FOREEIXL
and cause an estimated €33bn to (L AERI330(E ~1140E1—OLHEFIND,

€114bn of health costs a year
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2.C — Bioenergy risks for nature and economic objectives

2C-BRBEUNAF T/ S —HIRIIHI BNSFIRILF—DIRY

Bioeconomy

= Cascading principle Biomass/ecosystem: for carbon sinks,
= use biomass for highest value, energy retrieval biodiversity, ecoservices, and raw materials
as last resort AR EBER - RERIVE. EMBH
= High-value bioeconomy ., FRERY—E X, R ZIEMH
= E.g. chemicals, medicine, new materials, pulp
and paper, construction, wood products Wood-based products

AR

Extending service life of
products

= Integrate value of ecosystem benefits

NAATa/) 3— REG DT AE RO EMIE
- AR — FRHAOEE
=\ EiRE I EIOI=AR) —F . IR S F| = Recycling
%g;gbzéﬁglmumw.—w LOIZFAL, TRILE—FALR energy
- EMEEOB AL AT S—HF
- bR, EER. BEM. BOLT. BEEHM, ARG E B - BAR

= AEROEREVSHEEZHRET S
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3.A — Market risks for investors

Increasing land scarcity

= Solar panels produce 100x power per
acre as biomass

= 2% more global energy from biomass
would double total global wood
harvests

Decreasing costs for renewable
alternatives

= Wind and solar power cheaper than
biomass (levelized cost of energy,
LCOE)

= Bioenergy share may already be
decreasing in the EU

Niche uses remain, e.g. for transport
(aviation, maritime), for BECCS (but
DACCS will be more important)

Organic waste streams become more
valuable — biowaste, households

BRERICE>TOMHEIRY

= TR ZEDIFEZIE
= KEXNARILIENI—H—BHTI=Y/\(FTAD100
BDENEEET D,
= NAFARABAEDIRILF—HHR LA T2%EM
THE HEREEOARMEEFEZEILEETS
= OBEIRERBEOIXMER
= BABLVKRBAREREX, A4 TAEVEZET
HHBHFEERERMSN—X)
= EUIZBIFTANAFAIRILF—DI 7L, BEIZHE D
EmIZHrMELNELY

= ZwWFIEAERIETES, B EE (fZE-EE&E) . BECCS(/\ A
AIRILF—FIBIZEBEYRETEE) (==L . DACCS (&
EESRER-EFE)OANEEENSLY)

= RENHINAFTEREDLGLE . BEREZEVO RN OIM
ENEFE>TLS

_=2 PR | e Hi 88 Source: Our World in Data (2023), IPR Intelligence (2023) T |



3.B — Policy risks for investors

EU Climate Law mandates net zero targets
and policy efforts (Fit for 55 package)

Targets rely on biomass and land use for
carbon sinks

Less public support and financial incentives
for bioenergy

Renewable Energy Directive

Member States removing subsidies (e.g.
Netherlands)

Less returns of investment (when excluding
tax, subsidies and other incentives)

Legal risks — Court cases against:

Inclusion of forestry and biomass activities
in EU Taxonomy

lllegal logging in Estonia

UK Biomass Strategy that includes
biomass energy capture and storage
(BECCS) as ‘negative emissions’
technology

3B-BERIZESTOHOHREYRY

B SixiElL, Rv FEOBES LK UBERME Y EH
( TFitfor55] /Ny —) 2HHFEHFTTWS

= BER. RERIVEELTONMATRAE LUV
F|RIZIEKEFEL TLNVS,
NAFTIRILX—ICHRT I TIESSIUVEENA >
oTF 4 ITHRFALLTLNS
= BAERETIRIILX—IES (RED)
= MBEIZCKSEBEDOELE Bl A524%)
= BENBERDOET (HFHEEOHEME. TDiA
T4 TERWV-ES)
EHY R LUITICET RN ETRTH S,
= MEBLUNAM AT REEETFHHAEUR I Y ) S —
IEFENTLSHE
= TR MZTIZEITBHEELIE

= BECCS#* IvA4FRA#HH] BiffieE LTHSOEED
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3.C — Disclosure, transition and
’ _ Pz em - = /_\ . 4= . EH"I I
reputational risks for investors 3.C-KRERICE > TOFEHRT - BT - FFHIVRY

= Science-Based Targets initiative (SBTi) specifies  « FlZ(HOIKEERTA=FF T (SBT) L. L THBHEIL
that
TW%

= “COZ2 emissions from the combustion,
processing and distribution phase of bioenergy —
as well as the land-based emissions and
removals associated with bioenergy
feedstocks — shall be reported alongside a
company’s GHG inventory”

= “Must be included when setting a science-based
target — in scopes 1, 2 and/or 3, as required —
and when reporting progress against that target”

= This may lead to higher GHG emission in
portfolio from biomass than from fossil fuels, and
related risks for disclosure and transition plans

= Reputational risks related to

= Deforestation, loss of biodiversity (by importing
wood from old forests)

= lllegal logging (e.g. for energy, wood products,
furniture manufacturers)

= Health and pollution (e.g. local protests in India,
Ireland, UK, others)

[INAA T RILF—DELE. I, B ERIE TDCO2HE
HE, FLT/INTTITEINF—REHICEETELHF
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IRIZICE D FIEZRTET SBICIE, BEICHCTI
T—1, 2B LN/ E/(LIICCHEFEDEBELHHY,
EIEDEH FEHE T BEICLE DL T IS4
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HETE LUBITEEICEAT DRI R E T HHARE
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3.D — Investor recommendations 3.D-EBER~DIRE

Investors can mitigate risks by engaging with utilities, RERIEX. ULTZHMELT. AREXE . MEERF. 45
forestry sector, and relevant investee companies to:  UIZBEET AR E XL EICEETHZET, YRIZERL

= Quantify and minimise full life-cycle GHG o
emissions for utilities - BREEEDSATHAMIILERDOGHGEHHEXES
= Disclose GHG intensity (kgCO2/MWh) of {EL. B/NRIZHIZ AL
?pTrz“OI”S’ oo forest carbon ot - BEQOGHGE E{ (kgCO2/MWh) ZBIRT B2 &
= Include loss of long-term forest carbon storage, o= B A i S gz N o
processing, transportation, and combustion “f;",‘i,"};‘_**o‘)ﬁ'ﬁ’ﬂEI]&’I%%*E_O)E%‘ M.
em|SS|OnS (See SBT|) EH“L\ %kﬁ‘ﬁEEEETé*;FHjE =] &)éhto
= Audit supply chains to exclude suppliers with ~ * FFEAAETELITATIREZTI/ (A IRDY TS5
unsustainable harvesting practices Y—%HBRTE5L5. TS F—VDEERFTIS
= No harvest solely for bioenergy = NAAIRILF—FIREOAFEHEL-INEELL
= No harvest from high-biodiversity natural forests LY
= No conversion of natural ecosystems into = EYZHREDEVDRAMRNLDUNFEZLAL
managed or plantation forests - BAOEERNDSEM A THAOERRE LA

= No clear-cutting

= BROEXZELLZNCE
REMHREATOREZTEDIRYIBPI L

= Maximise harvest use for long-lived wood products
= Use only secondary forestry residues (no living

trees) and waste streams for energy  IRILF—FIAIZIE ZRHFRKRE (EE TV 54
REROBLUVREEVORNDHAZRNDE

= PR e ]



4.A Bioenergy policy overview —

all interconnected

EU Climate Law and Fit for 55 package
= -55% GHG by 2030, net zero by 2050,
all policies need to be aligned with
targets
Renewable Energy Directive (RED lll)

= Renewable energy share (RES) target
of 42.5%

= Strengthened sustainability criteria, no
direct financial support, but loopholes
LULUCEF (land use, land use change and
forestry) Regulation

= Mandates carbon sink targets for
carbon and storage for member states

= Limits available biomass for harvest

Deforestation Regulation
= Stricter due diligence standards for
wood imports (verification of origin)
National Energy and Climate Plans
(NECPs)
= Reporting and monitoring of biomass
use and impacts on carbon sinks

Others: Nature Restoration Law, Forest

ciples for
pon Dle
--. nnnnnnnn

AANAAIRILX—BEOHE —

TARTHIEEIZEEL TS EU Climate Law,

- BRMSRES &V (Fitfor 551 /8w 7—: Fit for 55
- 20304 % T1255%0GHGHE B, 20504 % BR M SafE R
Tlzry hEOBEER. 2REGBELRS [Fit for 55

TEDLENHD
= BARREIRILX—$E4S (REDI)
= 42% DB I R~EE (RES) BE

= FrfrlgeEEEIRIE SN, EEMNGHE
XERFGLC, /RTRBESATND

= IFA, THAAZERUME (LULUCF) 3RAI

= MBEICHL, RESIVETRICEAT 2RER
WERBRZEHBMHTTNS

= INEAREGNA AT ADEZHIBLTLVS
= EUZEMEABFIEIREI (EUDR)
= KMEBAIZHT S, LFYEBEELET1—T) o
./X%—E (Ejﬂ:iﬂo)ﬁgmu
= ERIRILX— - R[IEETE (NECP)
= NAATRAFBE I VRFRIVE~NDEZEIZD
WTOHEEE=A2Y) Y

. %g)ﬁi, ERELE. BRE=AY UYL EU’5¢7 2030and netzerotargets




4.B Policy recommendations — overview

Shift from biomass for energy to
[l nature-based solutions

* Provide a cap on biomass for energy in RED
ln

* Prioritise biomass for carbon sinks and LULUCF
objectives

4.B BURIEE —HE
[N ARRADIRILE—FIA] 5 TBRICEICY

Ja—3 2] ADERH

*REDIMMTNHNAATRADIRILT—FBICEREEZRITHZ &

c RFRUVES KU LhFIH, LFIAZIERUMKE
(LULUCF) IO B TODINA A RREEBERTH L

Provide consistent price signals for

emissions from bioenergy

* Remove financial support and incentives for
primary biomass for energy

« Harmonise carbon accounting across different
policies

NAA TRV —HBEOHBIZET S —E LI=@EHE
S ILDIRE

s —RNAAIADIRILF—RAIZHT 2EEHTIEL
Aot T4TEREILETHE
s EREBKECTRIESHOESH RIS L

Jll Create a coherent governance
framework for biomass

* Apply the cascading principle to ensure high-
value biomass use

* Use NECPs to harmonise bioenergy use with
LULUCF objectives

NAATRIZET 5 —EHDHEH/N\F U ADBEAHD
EE

s WA —FHHADRAZERAL T, MEQOSLVNM AT
AMAZEHERT HZ L

s NMAIRILF—DHAZLULUCFEIFD BIZLEES
H571-HIZNECPZERT A &
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1. Shift from biomass for energy to 1. INAFARRADIRILEF—FIA] o TER
nature-based solutions [ZEDLKYYa—ary] ~DERR

= Provide a cap on biomass forenergy inREDIl « REDMI C/NA/ATRXDIRILEX—FIAIZLBEERITS
= Restrict the volume of woody biomass that can « REDIIICHENT. BAREET R X—HECEATES—

count toward renewable energy targets in RED lII RABENAFTRADELELIRT L
= Specify a science-based definition of primary . — 4r T N RV S e
biomass in RED I REDITI=HLNT, MR E DN —RAATYRIDER
= Prioritise the use of biogenic wastes and residues E119
for energy - EYRXORENSLVBBEOIRLY—FAEELETS
Prioritise biomass for carbon sinks and LULUCF < ‘
objectives R RUURE S ULULUCFERFI D B I TD/NA AT RZE B 5

= Utilise the carbon storage potential of biomass for JHIL
LULUCF requirements for 2030 climate targets. HERNAARADREZEEENE . 2030EDNSIEBEIZ[

§ _Provid_e additional revenue streams for forest (77=LULUCFREID B HIZE T HLIIEFRTHIE
'/2;’“3:'1‘;3 ;”d OIVV[_‘efS- o - BRELBLUBRMTEE ICH NS EE RS 3o

. opt the Regulation on a Forest Monitoring _ _ « g - _
Framework (EMF) FIRE= 51 7 RO (FMP) BALERIRY B

= Strengthen monitoring, reporting and verification for ﬁf*’ MMARRAOFAICET DER. ME. R ERILd
forest biomass use Gl




2. Provide consistent price signals 2NA AT RILX—HEKDOHHIZET S

for emissions from bioenergy —EBE L=l I FILDIRE
= Remove financial support and incentives for = —RINAARADIRILF—FIBISH T HE S
primary biomass for energy XESIUVI T HET S
= End all subsidies and other incentives for = FEBRFIVEEBBMTOD—RKEN(A<TAX
burning primary woody biomass for power and DBRIEIZT B . TRTDHEBMEE LUV ZDM
gie}tmgb | i | DA T1TERERILETEHIL
. ift subsidies and financial incentives to ; P HAS pdrs = o= o] g4
alternative fossil fuel substitutions gg%gfy??j&/tjjwjé fERmHEL

= Harmonise data collection, monitoring, and R . _ e
GHG accounting for biomass use for energy = INAAIRDIRIILF—FIAICET 5T 2K,

7 & AN E. 2 FAS
= Improve carbon accounting methodologies to TSIV THLTREHNRAR (GHO) RETOEE

include emissions from burning biomass in EERERT D
energy sustainability criteria of climate-related = EUDSIEEEEZBICEITAIRILE—DELE
EU legislation AR RIS NA AT RREEICLDHHES
= Ensure the renewable energy share of HE-H. RBRFFEEHNET DL
aiferart sourcae o calcdoed 1 | REBITIA—BOBETEIIL YL
P 9 #(RES) 2 E T T (L., B AI A ik hE
WS ELEHET HE
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3. Create a coherent governance SNAARRICEAT H5—EHDH D H/\F 2 RDO#4E
framework for biomass HDEKTE

= Apply the cascading principle to ensure high- = H25—RFAOEAEERLT. HEDBE /(4T RFIAZE
value biomass use E/RTARE

Make the cascading principle in RED IlI . INAATA/E— BN TS M ED L ER Bz (A<

mandatory to prioritise biomass for high-value, AN _ S 2=
low-quantity uses in the bioeconomy AZEBENICE DT 5. hRT—FFADRRIZET

= Exclude the use of primary woody biomass for fegaoc
energy from sustainable economic activities in © BURDV/S—OF A RRGEREB N O — RAE/NIF
the EU Taxonomy RADIRIIF—FRIAZBRNTHL

= Ensure the cascading principle includes in-situ = [RFAIOERNAFTRANBRDIRETH 6T ELE
benefits of living ‘non-use’ biomass W, ART—FFIBEORAICEENDISBET HL

= Use NECPs to harmonise bioenergy use with =« )\(FITHJLF¥—DF|IFHAELULUCFEIF D BIELBEESEE BT
LULUCF objectives WIZNECPZEERT 5 &

= Ensure NECPs provide comprehensive and = NECPAIHRIILE—FENAATRADBLERIA. BLU

reliable data on.the_ supply and use of biomgss LULUCFERFA O i 2208 B A~ (D 2225 |~ BA 4 2 Al EHg Av D

for energy, and its impact on the LULUCF sink.
Include affected stakeholders in long-term

EREDHLT —2ZRBITHIIBET HL

integrated planning, and environmental - REMGREHBELRERSMETIEV I BEBEZTS
sensitivity mapping. AT—URIWE—ZSEIEHIE

== PR |86 H 8 Sources: EC Guidance Document on Biomass Issues in the ETS (2022) I
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4.C Bioenergy priorities and summary ACNAFAIRILF—ICETIELAFELLIE

i . Conclusions
Policy recommendations

1) Wood is scarce. Do not burn as long as other uses

1. Shift from biomass for energy to remain.

nature-based solutions
2. Provide consistent price signals
for emissions from bioenergy

3. Createa cohere|_1t governance 3) Shift policy framework of ‘biomass for energy’ to ‘living
framework for biomass biomass for climate and nature’

BURIRE gtz
1) KMIEFLTHD, D AEIFZEINTNSEREY ., PRIFEIC
FAWBRETIEALY,

2) BADEIE., REDTE . MHREDRKFIEDIEIZE
AT RSTHD,

AN TITRILF—DI=ODNAFIXIMIRIEEBRDT=8
DEST=NAFRRAINEBRDREAHZEIRT NETH D,

2) Use it to enhance nature, store carbon, and
decarbonise the material economy, in that order.

1. [IWNAFARRADIRILF—FIH 1D
[BRICEDIKY)a— 3y INDERR

2. NAAIRIIX—HFEEOHHIZEET
BH—E LT FILDiRH

3. NAATRIZCEHTH—EMDHBH/\
FTUORDBHEAHDEKTE

ceneaor B HR Sources: EC Guidance Document on Biomass Issues in the ETS (2022
=EPRI s (2022)
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Next steps and how to stay engaged

SROXTy T, #HEHEDY A

= PRIOBER7 70— %@ﬁ%bmeuv y 30
EEDIL.\\ 7./1 U ODPRILF& —_a1—RX l/g_’\a)

= You can find an overview on PRI’s policy approach Z X LMNSEEETT,
and additional resources and sign up for the . . .
monthly PRI policy newsletter hgere. P : EUQ’LTI*Q’#_E&% Lk — k72 [EPRID
_ EURIRBR T 544 ) T4 ICBET 5 &R/ -
* Please send any questions and feedback on the TJ4— KNy HIlE.
EU bioenergy policy report or PRI's EU climate martin.stavenhagen@unpri.org F THEY < 2
policy priorities to martin.stavenhagen@unpri.org. LY,
A little haiku Forests of power N D
summarising the Wasting woodlands to ashes i”;’ b 62— _ FERICHEPLLRELS T
conclusions: Nature values trees ' BRI FE 5
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The PRI

Investor-led, supported by the United Nations since 2006

The PRI works with its international network of signatories to put the six
Principles for Responsible Investment into practice.

PRIIZ. EEMGERHEEO Ry FJ—S LEEL., EEHRENDODDE
Bl ZERICHEI-HOMYBAHEEDHTINET,

Its goals are to understand the investment implications of environmental,
social and governance issues and to support signatories in integrating
these issues into investment and ownership decisions.

ZOEMIE, BiE. 4=, ANF VR (ESG) ICHATHREDRE~AD

FEZIEEL. EARBAAChLoDFEEZ, REOA—F—2 v TICH
TORRREICME T ADEXIET H-ETY,

2 5000+ 120+

. o o N
UN PARTNERS: \\é"‘ '\\t;, SIGNATORIES: USS trn
UNEP FINANCE INITIATIVE ¥ &<28/// |¥ ABSET OWNERE
UN GLOBAL COMPACT N\ /& INVESTMENT MANAGERS ASSETS UNDER 'I
é"’ L SERVICE PROVIDERS h MANAGEMENT II
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Investment

-=2PRII




Sources of bioenergy

Ambient heat. 6.0% Biogas. 10.1% Bio jet kerosene. 0.0%

Geothermal energy. 2.7% Municipal waste Other liquid biofuels. 6.3%

Tide, wave and ocean. 0.0% (renewable). 6.6% Biogasoline. 16.6%

Solar
energy.

Charcoal 0.2%, -~

7.2% T T
- - = - - =
Biomass a:nd renewable biofuels, 77 1%
Hydro wastes. 58 9% 12.8%
power, |
11.8% - - o
T -~ ” Ty . a
- Solid biofuels
; | {excluding
WI%%Z?EEL charcoal). 70.3%
All renewable energy All bioenergy All liguid biofuels
251 Mtoe 148 Mtoe 19 Mtoe
== PR |86 Source: EU Directorate-General for Energy (2023) E3




Overall biomass supply and demand for 2050

Growing biomass
supply-demand gap
due to increasing
demands

40-70% GAP

= 60% energy

= 40% materials

Expected gap: at
least 40-70%

= Not included:
nature and carbon
sink demands

=2 PR || fesenii: Source: Material Economics (2021)
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Comparison of GHG emissions from wood, coal, and gas

Table 1: Greenhouse gas emissions of wood, coal and natural gas, net calorific basis

Emissions (kg CO2/TJ) (1 TJ = 278 MWh)

Source Wood Anthracite Bituminous
Carbon dioxide 12,000 98,300 94,600
(95,000-132,000) (94,600-101,000) (89,500-99,700)
Methane 30 1 1
(10-100) (03-3) (03-3)
Nitrous oxide 4 (1.5-15) 15 15
(05-5) (0.5-5)

Source: Intergovernmental Panel on Climate Change (2008), Guidelines for National Greenhouse Gas Inventories, Vol. 2

(Energy), Table 2.2, pp. 216-217.

Lignite

101,000

(90,900-115,000)

03-3)

15
05-5)

Natural gas

56,100

(54,300-58,300)

(03-3)

01
(0.03-0.3)

-=2PRI

Investment

ol Source: Chatham House (2017), IPCC (2006)



