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Solutions for Our Climate
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Limit global temperature rise to below 1.5C

. /— = = o - >
MISSION by acceleratmg the world's transition from fossil fuel to fossil free.
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Utilizing our global network
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vy ar of climate actors to spread our effective message and bold solutions.
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1 Protecting and restoring nature has as BADRELBEIZIZ. BAPKEGIEIZ

much climate change mitigation potential pg = (iR B 4 Bk i o]
much cimate ch LY HRIEEBEMOARELELHS
TARTDEIF—CHREF AT ERRERD £<I1E. 2030FEF TICHBEH EX IR TEAHRIEEELNGEY H5H EH#E

EIN TS, AR ETTREM &, BTk > T, F-EEMIZIE2030F LB L TR S TZAD,

Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Potential contribution to net emission reduction (2030) GtCO-eq yr

Mitigation options 0 2 4 6
r-r-—-—-—-="-="-="-"="="-"="-""-"=-"="-"=-""-""Tr-""--FFF-""="-"=-="-="====-==== 1
| | Wind energy I e | Net lifetime cost of options:
I Solar energy I———————— . ' | I Costs are lower than the reference
= T Bioelectricity ~— ~ ~ ~ T T 7 A 4 6 T - = === 0-20 (USD tCO-eq”)
Hydropower — I 20-50 (USD tCOs-eq)
&| Geothermal energy == I 50-100 (USD tCOxeq)
E Nuclear energy m . I 100-200 (USD tCO-eq™)
Carbon capture and storage (CCS) [ Cost not allocated due to high
Bioelectricity with CCS . variability or lack of data
Reduce CH, emission from coal mining =] . .
o ) ——— Uncertainty range applies to
| Reduce CH4 emission from oil and gas B —m—— the total potential contribution
to emission reduction. The
" Carbon sequestration in agriculture B ! individual cost ranges are also
Reduce CH4 and N,O emission in agriculture e associated with uncertainty
I_a-- Reduced conversion of forests and other ecosystems | i i —_— I
5. Ecosystem restoration, aforestation, reforetation _ _ | -e—_—_———————— _ _ _ _ _ _ _ _ _ !
= Improved sustainable forest management [———Im | S F O°C
Reduce food loss and food waste _— Solutions for Our Climate
| Shift to balanced, sustainable healthy diets = ! Hig: IPCC, 2022



The world is off track to end forest
loss, which is driven by agricultural
and forestry commodity production
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Figure 1. Global deforestation from 2015-2023, in million hectares (Mha)
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‘Mega-biomass nations’ of East S
Asia are becoming the new demand E-? 7D r}jj "/ \'rZI-?X ] Ii 'H'ﬁ.ﬂ’]f;
hub for global deforestation MRV OHT-TEEEWIZZYDDOH B

2023 FEDABERLYFDEH A 2030FEDAREARLYFDEH A

Import and export of wood pellets in 2023 Import and export of wood pellets in 2030

@ Wood Pellet Demand * V] I\ %F'% g

@ Wood Pellet Supply

in Million Tonnes R : Ly I‘ﬁ#fﬁ/ﬁ\ (BAkY)

EPN 2024

@ Wood Pellet Demand * E

- = @ Wood Pellet Sup g
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Source: Trade Data 2024 Source: EPN research

Figures 2a & 2b: Import and export of wood pellets reached nearly 23 million tonnes in 2023, an increase of over 60%
compared to 2017. By the end of this decade, international trade of wood pellets is expected to double to over 45
million tonnes. The most significant increases are expected in East Asia, while demand in Europe will increase at a
lower rate.’

The maps show the major imports and exports of wood pellets. This does not include pellets produced and consumed in the same country. 2023 data was based on »
available trade statistics, whereas 2030 projections are based on information sbout planned pellet mills and co-firing facilities as well ae assumptions about the
development of national policies regarding bioenergy, taking into acceunt National Energy and Climate Plans (NECPs)
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While renewable energy uptake is stalling ﬁ E ‘t*(d:ﬁfi_lﬁ‘él?s)bﬂ@—d) glbﬁ‘%ﬁo _75

in South Korea, biomass accounts for 18 %

of all renewable electricity —C“i / {’fZ"?X(iéﬁt:_IﬁE%jJ D1 8%’2 |5 &)—C

L\é Forest biomass accounts for 73% of all biomass electricity
HEOERIREE . .
Electricity production by source, South Korea ﬁﬁl \’rj- 7x‘is 7 \’fj- 7X%jj é‘*0)73%§ 5&)6

Measured in terawatt-hours®.

250 TWh Renewable 33,236 GWh 11,918 GWh
Ab -
= 1 Pt )
» ) ) a - 0 ) )
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200 TWh Coal ? )l/.# - ~ 53,146 GWh :
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g:dear m Solar PV m Bioenergy m Wind Other
S
ABR @/51ATHILE¥— OB | T
Bioenergy 9,536 GWh 1,677 GWh
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: 11,918 GWh “\
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Solar : m Biomass m Biofuels Other bioenergy
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Hydropower
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'

Data source: Ember (2024); Energy Institute - Statistical Review of World Energy (2024) OurWorldinData.org/energy | CC BY
Note: Other renewables include waste, geothermal and wave and tidal energy. / /rj_ :? z
20% 40% 60% 80% 100%

1. Watt-hour: A watt-hour is the energy delivered by one watt of power for one hour. Since one watt is equivalent to one joule per second, a 9,726 GWh
watt-hour is equivalent to 3600 joules of energy. Metric prefixes are used for multiples of the unit, usually: - kilowatt-hours (kWh), or a thousand
watt-hours. - Megawatt-hours (MWh), or a million watt-hours. - Gigawatt-hours (GWh), or a billion watt-hours. - Terawatt-hours (TWh), or a trillion
watt-hours.

m Regularwood pellet m Regularwood chip m 'Unused' wood pellet  'Unused' wood chip m Non-forest biomass
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Sources: MOTIE, 2025; KEA, 2024; compiled by author
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2 Biomass emits CO, throughout its ), {,{7]--\7 AlE. %o)-lj-j’a{ 9’-1—‘/2{2&

supply chains—not ‘carbon neutral’
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Forest Logging Transport Processing Shipping Power plant

Photo: Forest Watch Indonesia, 2024 Photo: Stand.earth, 2024 Photo: Auriga Nusantara, 2024



3 While South Korea imports most of its E| (I FFM/ NM AT RAPREL D K ER 5 286

5=
forest biomass fuels, domestic ‘unused N
forest biomass' is also unsustainable ;\‘%—C;%fj. ﬁ‘ff(?:;fs\ﬂ FAREM (AR
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South Korea imports 82% of its wood pellet demand Domestic 'forestry residues’ are produced
through clear-cutting in 87% of cases
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4 South Korean biomass industry is BEIONMATRAEE(Z. EERERT

increasingly pivoting to dedicated . '

burning in privately owned power plants mﬁﬁ' ‘-d- E~T$ﬁEE*§LTL\6
INATZATA SRR SELEA, 2 TN AREDO KB HBMASINE—AT,
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EERMOZLIIFRELR TSNS

Biomass sector is switching from co-firing While most forest biomass feedstocks are imported,
to dedicated burning, state-owned to private utilities domestic feedstocks are predominantly labeled as residues
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® Domestic 'unused forest biomass' ® Non-forest biomass
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Our Climate
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5South Korea's Renewable Portfolio Standardﬁi E|DH/E _IﬁEI*)l/#_ "'k
(RPS) subsidizes biomass through granting 7 &t (RPS) [X. REC(H&

Renewable Energy Certificates (RECs)
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Fossil fuel utilities can meet their RPS mandate through purchasing RECs

T WENH S,
1) BEFZEE-E
2) RECBE A

» BETREIRY—EELL. BETEIRLY—

BREHERIZIUTIESNT-RECEFIE S,
« RECIIENBARREIRILEF—DINEHEZFRDHS,

Electricity generated
- | \

Fossil fuels

State-owned utilities

Private utilities

Power utilities >500 MW are required to meet renewable mandate (13.5% in 2024,

25% by 2030) through either 1) self-procurement or 2) REC purchases

Renewable producers earn RECs, with weightings contingent on renewable

source and facility

REC weightings determine the profitability of renewable energy

4 Electricity generated
N r | 5

Self-procurement

Dedicated biomass
Biomass co-firing

Renewable energy

External procurement‘_

Dedicated biomass
Biomass co-firing
, |
!

REC issuance

REC weighting

REC market
|
1

RPS compliance




6 South Korea's RPS has been granting
biomass REC weightings
higher than wind or solar
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REC weightings for biomass are
higher than genuine renewables
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®m Regular Biomass m Forest residues Waste Wood
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Domestic forest biomass receives
the highest REC weightings

Year of operation

Feedstock ‘ Type ‘ Ownership

Before Jun ‘18 After Jun 18
Residues Dedicated 2.0
pellet/chip Co-firing 1.5
Dedicated 15 0.5
legmir, Private 1.0
pellet/chip Co-firing
Public 0.5
Dedicated 15 0.25
Bio-SRF
Co-firing 1.0

Source: Ministry of Trade, Industry and Energy, 2023

Hi 8 :MOTIE, 2023 S FOOC
Solutions for Our Climate
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1 Energy ministry states costs, feedstock
competitions, and environmental
concerns as reasons for reform

As the [biomass] market expanded, various
issues emerged. The RPS settlement costs
for biomass rose to approximately 900
billion KRW [689 million USD equivalent]
annually, and domestic biomass
continues to lack competitiveness
compared to imports.

The price subsidy effect of RECs has also
led to competition between feedstock for
power generation and recycled materials.

Furthermore, criticisms regarding forest
degradation and carbon emissions
associated with biomass power
generation persist.
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Ministry of Trade,
Industry and Energy



? Four takeaways from South Korea's g2 E D2024F RECINE R E

REC weighting reform 2024 4O DHRA

New biomass
No RECs issued
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Domestic forestry residues
High REC weightings remain
unchanged




3 New biomass: No RECs Issued

A

1 )INMA <R :RECAZ 7L

Starting in 2025, new biomass power plants will no longer be eligible for RECs.

202505, FTAH/ 17 VXFEE

The energy ministry has clarified that
further expansion is unnecessary, citing
industry, financial, and environmental
consequences. This reflects a societal
consensus to limit the role of large-
scale biomass and focus on genuine
renewables, such as wind and solar.
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3 New biomass: No RECs Issued

Bad

Power plants under construction or in
planning with approved business
licenses are exempt from this rule and
subject to phased reduction timelines.
Captive power plants pose an additional
challenge as they are less dependent
on REC support.
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4 Dedicated biomass: REC phase-down /N7 AELHE : REC D) B B plIfE /1N

From 2025, REC weightings for dedicated 025G LI, 1\E FEF TD/INAFT T E 5%
burning in public power plants will be reduced S BRECIIETL. BKEDIHD 7/"/'9"/7%3115

to one-third of their current levels.

From 2026, REC weightings for privately 2026F 0 51E, EEIATHE DFEELTDRECIHIE L
owned power plants will also be phased down R [ FEZEDIKZEDIH D 1/Z5/F 7\-/7:-,9}15

to one-third of their current levels.
2

This is the first reduction in support
for dedicated burning utilities,
including those privately owned.
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4 Dedicated biomass: REC phase-down /N7 AELHE : REC D) B B plIfE /1N

Bad

Back-loaded phase-down for privately
owned power plants retains most
weightings remaining above 1.0 until
the plant reaches 18 years of operation.

Utilities retain the option to switch to
‘unused forest biomass' and bio-SRFs.
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5 Co-firing: No RECs for public utilities, BB : A= FEBRATIXRECEL.

phase-out for private utilities

REIRERTICEAL TIX B

Starting in 2025, public power plants will no longer receive RECs for coal-and-biomass co-firing.
From 2026, REC weightings for co-firing at privately owned power plants will be phased out.

202505, 1\ EFEATIFARKE/ NI TIDEHIZH TRECEZ (1561757 B,
2026 F 05 (F, FElEIFTAH DFEEFT CTDEHEIZH T BRECIHIZE IZERIEHIIZELEA S,

This is the first phase-out in support
for co-firing utilities, including those
privately owned.
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5 Co-firing: No RECs for public utilities, B 23
phase-out for private utilities

Bad

Public co-firing accounts for only 10%
of South Korea's biomass power fleet.

Back-loaded phase-out for privately
owned power plants delays the
complete phase-out to over a decade.

Utilities retain the option to switch to
‘'unused forest biomass' and bio-SRFs.
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6 Domestic forestry residues: High
REC weightings remain unchanged

Burning ‘unused forest biomass’ will continue to
receive high REC weightings.

REC weightings for other types of biomass,
including bio-solid refuse fuels (bio-SRFs)
made from waste wood and other plant-based
materials, remain unchanged.

Bad

This category has significantly expanded the domestic
wood pellet and chip market, raising concerns about
local forest sustainability. Roundwood is often mixed
in, and materials previously allocated to other timber
industries are being redirected to biomass power
plants. In 2023, the supply of ‘unused forest biomass'
exceeded the 2030 target of 1.5 million tonnes. Under
the Korea Forest Service's forestry sector net-zero
strategy for 2050, more than half of annual wood

harvests are expected to be used for biomass energy.

While bio-SRFs are not directly sourced from forests,
the power sector demand has intensified competition
for waste wood, often violating cascading use
principles. Increased reliance on hon-woody
feedstocks could also lead to higher imports of
materials such as palm kernel shells (PKS).
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T Media scrutiny on forest degradation FEHLILIZEETZAF AT DELE

RS E N G
[/ AT R IR DAY AL A8l > B2 FAHE B IR

Scientists write together HZ CHA| : )
"bloenergy@m’treplacefossﬂﬂmls" [Exclusive] Korea Forest Service presents
-— - = wrong statistics on clear-cutting
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I Az 83
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"2z 5 ¥uH s ek “Fellingintact trees. .. Forestbiomass (O A &[] 60| 2021.05.19. 1007
accelerates global warming”
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Can biomass (burning wood) cut carbon? Ct

It emits more than coal [Greenwashing Detective]
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? Policymaker consensus on BiRENAATRADEBEEFIZES
reducing coal-and-biomass co-fire ?é&%ﬁ%ﬁ@ﬂf/t?/"j‘x
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“Reduce REC weightings for biomass co-firing" Increasing biomass intensifies RE market disruption
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Will REC weightings for ‘oversized’

biomass co-fire be reduced? |

o O O @ 7| A2 2017-01-12 06:00:25 zesiud A A S ) h ) )

u . e . Woody biomass facilities on a rapid rise
Too high,"” government watchdog orders MOTIE to readjust Profitability is the reason...uneven

weightings... Utilities to respond playing field’

HIR = ;??%}J E&r— ?E#&F;EI??J\MOTIEI 7]” Biomass needs a clear policy direction
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3 Policy focus on promoting E| FEEDMHEM DIEELNBEDE A

domestic forest residues

oA

I HTE M ORECIIE R4 SOIDNE

“Increase REC weightings for forest residues”
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High REC weightings lead to rapid increasein
domestic ‘unused forest biomass’ usage
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A ncreased competition for FEEEXROBRESES DIt

feedstocks among industries
INAFTRRE D= DR ERDIEM

o . a5 Ak |- S
SRR IR AT RAD TR I SEHEFAES ?ﬁcrf:ﬁf?o’l’lmg%ﬁffiomas?ffe\f’

leads to heightened competition for timber

XBHEDREB RN EREL-5T

Moon admin’s environmental A N = N4t . I I I
policy strikes back ARK é&Lf_CO)/ AAIRAIRDORER. o | [ ] .

o . \: 355 bt \
90% of roundwood is used for ARDIGHFEBIFEASNTNS 2016 2017 2018 2019 2020 2021 2022 2023

power generation due to support  / \—T 47 )LIR—FOMDFAR— R DRI AY
for biomass as alternative to coal FEHoTULVALY EBjomass ®Pulp ®Board ®Sawnwood & Other

No feedsiocks leftforparticle andl ¢ 8 4T 14 % (DB IRANRIHHED T O/ (ATR LT @IRHE @WH OZDHth

Industry says “biomass has INSLEED
minimal decarbonization effect”
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Goingallinon ‘unused' forest biomass comes with sideeffect
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Obsession with renewables leaves nowood for furniture
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5 Mounting pressure from civil society T RfEENSD]

Can Biomass

Research

Qualify
§ oo as Renewable
HH EH j.lll Energy?

7981 @S
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SLolgt SR

Campaign
FrooNR—y

KFEM, 2021

Advocacy

FRAHL—

LitigationZk

124 | e
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KFEM, 2021
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Subsidized
Deforestation:
3 Veors of Beenass Power 1 Socth KORGHE
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Global open letter:

South Korea must take the lead in climate
action by eliminating Renewable Energy
Certificates for biomass power

ol of the Repablic of Ko

geum aned Vice Minister Chie Nam:ho of the Ministy of Trade,

Pohang MBC, 2023

South Korean politician calls for investigation of
biomass energy material imported from Indonesia

EIA
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[Statement] South Korean appellate
court dismisses case toremove |
subsidies for biomass power “Court
abandoned its role as mediatorin
climate change response”

AP, 2024
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1 No more new biomass is allowed &/ \(A TR LRI

Good BLVA

MOTIE has publicly announced its intention to EEEXEE SRS (MOTIE) X. BEEAESEIE
bar new biomass capacity from entering the HEREE TR )L E— BIEEZEFT A=/ (A<
power market, recognizing that Spgth Korea no ZEZ\E&L&(EO#_E’E”W&L %ﬁ%ﬁd)/\/{?]‘

longer requires biomass to meet rising renewable
energy targets.
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This decision contrasts sharply with a global
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global woody biomass supply by the same year. BSEALEFEIL, CNIERIFFTISHADARE/ N

(AT R E R HE T SEBTH L F—

*%Faa(lEA)OD IJ& ﬁbtb\to

oL -( sfelevance t ec g S ,_ —— 1143
//‘”‘W Pl v E B s
gl e £, el 2 ‘:( o -‘ : ; 4 \ 3

e l!/.' A & g L . Jumwl T a;,u, T R
,f' , A ll‘r""r»*‘-w,#w ﬂrw-:,w 0 w- o ,:lﬂw ”#MI }LT "“IL"" ‘

iy - & Py ; >‘4“j v ¢ pe
¥ | :" g O Vf. & "_7: e #*‘ B S e i T




2 Demand for imported wood pellets is
expected to plateau in the long term

Good

Ending biomass support also signals a need for
wood pellet industries and governments in
producer countries across Southeast Asia and
North America to reevaluate their market
expectations.

Industry stakeholders often assume perpetual
government backing and demand for biomass
fuels. While this assumption may hold for some
parts of East Asia, clearing natural forests and
converting them to energy plantations for pellet
production is likely to face diminishing demand
inthe long term.

Southeast Asia, particularly Vietnam and
Indonesna—key suppliers for South Korea's
spot mérket pellet trade—may experience
these ‘shifts first.
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EVEFERMIBEIE R a—)LIZ&Y.,
REFTIE2040FE R ETREILERITS

3 Slow phase-out timelines keep
power plants running into the 2040s

Bad

The gradual phase-out of REC
weightings for private utilities and the
final approvals for new power plants
limit the likelihood of an immediate
reduction in wood pellet imports.

Newly approved power plants,
benefiting from high REC weightings
for regular and imported biomass, will
likely offset any reductions.

Co-firing stations receiving REC
weightings into the mid-2030s, along
with dedicated stations receiving
reduced yet indefinite support, are
poised to extend emissions trajectories
beyond a re commended coal phase-

 wouttimeline.
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4 Promoting domestic forestry residues

. tim

threatens forests in South Korea
Bad

Sustained REC weightings for domestic
forest ‘unused forest biomass' places
South Korea's forests at greater risk.

Aggressive clear-cutting, disguised as
collecting "residues,” is likely to
escalate, devastating the country’s
already fragmented ecosystems.
Harvesting trees at younger ages will
entrench short-term rotations that yield
lower-value products.

Competition for feedstock with other

ber industries will also intensify,
given South: ‘kore/as capped annual wood
harvest le f’he outcome will likely

involve m ees burned, higher carbon
emissions, End degraded eco stems

unable to rec@ver
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5 A way forward for mitigating biomass
energy across Asia

Governments

Adopt more ambitious phase-out timelines
for all biomass and subsidies it receives,
aligned with the Paris Agreement and the
Kunming-Montreal Global Biodiversity
Framework (GBF).

Power utilities

Treat this reform as a clear signal to exit the biomass
sector. Recognize that environmental performance will
be judged by metrics such as wood consumption and
carbon emissions—not by inadequate, industry-defined
sustainability criteria that fail to address critical issues.

Investors
Financiers

Reevaluate their involvement in the biomass value chain
and divest from a sector increasingly at risk of
becoming stranded. Other leading biomass markets
should follow South Korea's example.
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