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ABSTRACT Sustainable voluntary third-party certification for forest biomass energy utilization has become a focal point in the
international discourse. This study analyzes the institutionalization of sustainability certification in major countries (the European
Union, the United Kingdom, and Japan) and the perspective of the International Energy Agency to propose appropriate approaches for
implementation. This study employed a comprehensive policy analysis and critical discourse examination to ensure objectivity. The
research findings confirmed that voluntary third-party certification for forest biomass energy must incorporate multifaceted evaluation
criteria, including environmental standards, supply chain considerations, socioeconomic factors, and lifecycle greenhouse gas emission
parameters. For nations to integrate sustainability certification into their institutional frameworks, they must establish standards for
voluntary third-party certification assessment criteria while ensuring procedural legitimacy and scientific currency through expert-led
working groups. This study recommends linking certifications to subsidy programs to enhance their effectiveness. However, it is
essential to pursue optimized approaches across the spectrum of complexity and simplicity, recognizing the potential conflicts arising
from varying national conditions and certification system intricacies. In conclusion, a sustainability certification system for forest
biomass energy should evolve into a dynamic framework that encompasses the current scientific knowledge and multi-stakeholder
perspectives, serving as a procedural tool for evidence-based assessment.
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(Voluntary scheme)
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IEA

European Union

- Reports published by TEA Bioenergy

United Kingdom

- The government supports for bioenergy
- Biomass Strategy 2023

- Directive (EU) 2018/2001

- Directive (EU) 2023/2413

- Commission Implementing Regulation (EU) 2022/2448
- Commission Implementing Regulation (EU) 2022/996
- Voluntary schemes - Assessment protocol

Japan

- Basic Law on the Promotion of the Use of Biomass

- Report on Procurement Prices
- Biomass Sustainability Working Group
- The House of Representatives, Japan

- Act on Special Measures for the Promotion of the Use of Renewable Electricity

- Enforcement Rule of the Act on Special Measures for the Promotion of the Use of Renewable Electric Energy
- Guidelines for the Verification of the Legality and Sustainability of Wood and Wood Products

- Guidelines for Certifying Woody Biomass for Use in Power Generation

Fig. 1. Research framework of this study



schemes) €3, 12|31 H7}

A, J=2] 20224 7% F
% 7hed] sol e vFS

QT R 3 W YA (5% A
ojt}, P BH= A&7FsEt Hiol euj 2o tfsto] (1) A]
B QAR () £4 A 27 58 5 A o
el 20| Heasle] $a3l 3 S, (3) B4
Qs ] Habg GHG wlEo] B Ao, (1) el A

YA 9 T 2k Ao ) gFot Ay POﬂ g 7P st A
gt ole} g el A 29 FQl hol emj2e] X

27154 2ol Bt 927} 7)o urowL 1A A
R Brfm o] TS Awdcia Frsis

ol P B AR S B E AR EA 42 AlwS AusE
a7k ekal Tesigict, ol & flaf 2| g ol
o2 42R(2023) 2 =7 TAFAS] AR LA, T2 Gt

AR gist E5 AE2Z]2] 71 TSI ¥S](UK Climate
Change Commiittee, ©|3} ‘UK CCC) 9] A7E EA5)11,
FollA =3 A &7ksAd 15l gt ol sfiaAIR} Q14
ZAF Aol tsf aEsHc

g, YR B 24082 19734 19 2,1029F m’
o4 2009 6,4809F m*7HA] SO 20234 A=A
E FA0 R 87} 5713810] thA] 7,985%F m® £FS 3
23519, olof thate] U&= QopyL “AAYe A 117
VA QA = (Feed—in Tariff, ©]3} ‘FIT) &= 13t
EA vpo] QufA wEAAE 0] FUPE QI Aol 24
ek AA) Qo] ufo] QujA Wb Au] 7Re-H] FITO
o)A AAH Hu]gaFe 7| 8,420 MW(1,0847)0l &
glom o] 7hd wido] 7HAIE =] 5,217 MW
(66774), 14 RPS(Renewable Portfolio Standard, ©]3}
‘RPS)oJ|A] FITZ ¥ 73t o]a)Adu]= 1,237 MW(2107)0]
Ak o)7)o] BEQEL Rl urEAAR9} EAE

fref Aol thig skl haA) Fof F= A
24 SAbE verlet o] 2 Ak uto) e kol ]

3) Eo] ‘ol BAA IOl 7P Sak AR 1712 A
B A o 5 % o) 7Rsat B} EH

4 - THolE K|

B8-S tfE o A Y2 201995 EH AANIEE
FHo 2 A7 Wdo] S4lo] Hol A&7k U
2O QI B7HE FT GHG WiET 55 FITSH ¢
Az HEARfl 2Retoza] AR AR F2l chefRt
Aale] 24 Zultglet, ™ 53] AgaonE e
et 23 =71l sigsie o] Abdutol A X4
7Fs7d 1% ¥ A e A= oA A dart 9l
Chal |Gl o & f18f 2 7= A=A Sl o
ool e ui A ghg %21 7], TR e el A 7]
o[-8-9] E4lo] A SHAY,, "AHIAE Y Tho=et
(erolemf ) ), FEA -SR] A, AS7 ks
3 S8 SRt 7hol =gl A o8 AlFsle B4
Afo] Ll 2o] TS HRE 7hol=ekel,, 1AL Ak
& AE7FeA HLE =olE FAE okaE o
= Fol8 o s dsto] wtol Lo A]of gk wizke]
A4} 82 F7k= 2SI,

15|

@

3. g+t 2t

3.1 ZH0IHAXIZ7|FHIEA)2| 2E

311 OUXIe 2 M A2H0| R0 A &2} ) @A
Argjutol A Bhgo Z&rbst Al & Az
do HA= Eﬂ% A7eta goulat Alg o] AR A9l

lo] meto] mE £ S Fol1, FA AR T o

o @ x}a FR8 2970l =gol frt P ot

Aol 2] 0k oY SE FE0 el
A 7% Bl B
2 olst TAF HH @—zoﬂ 240] BHY Bast 9
D}.[zsvze Zojgth Algulo] QU AE o U R 2 Fesk= A
& 48] oiet el Fue an1 o =g
27 3719] BA] ALg o -vho] eul 2 FRUR 2 EX|
| P ABPAY 27 52 1+7F—*é gt 214
oA Iesiok sh th A HAS AU glom, ok A
B AH| 20 AES] A BT ok ER] 7| Al
o] AReRs Holl A SR ABH R A&7 R
2] sjolof sH= ofui x| o]},

22 23701 1227 9] AE717) Zoddt IEA Bioenergy




AHZHIO| AN K|S XI&7HSY QISS ME=2tchr| 98 T2k IFAQ] 2tEnt RS, 32, Y=o Ms See=

Task 439] ‘Ho] Q|4 BH X|4715A 7120 Tt 9

A9 14 9 A, AT ek 4 SHellA
2 gho] =28 EY|E GHG 53 Ao A AR 1

2 XY AP A& (1)_/5_‘3]_3:}\]:]_.[28’1 o]
2| &7psAolehs oJ o) ulo] Loy x|7} 2|51 2

M= A2 AR aaE E=EE 5 Qe HF A

[ R IR

F

o
rr " i

312 X&7tsd 1&5a A, e AHEAA

[EAE 4A F=9] I

Rse TGS RS UE E5 3L B
SAgoRA Bt ol amoh BE the e s
DA} EAREE] ofs) geleick Awsie, ) Sk 4
ZolAE ANPHQ) A47HeA 7|2 ARH o A5
1A ZRAEL o|§ $EFES 2skE, A7} A
A FolApEolA 4714 oA Quele) Was 14
Ao RN R T} o AL ZA oo} ek 2l
Wk 2 A A W 2R 2% 3 Golo)
Uol 2l el g5 A4k AFYSAE AR

o
o
=
o
2
o
i)

2 A7 S w1 B gone g
U 53, SAE 5o 84S TBSH- Teel9)aS T
el 6 22 429 AP HE BHE A2 4
22 2|9 ELEA] 01Z0] 7)ok shla woke) B A
EoA AaRt SA7FEAIEA 23 3544l =
G2t Hpol o U A& 9fet F2 AAMdie &7 ZA|-
ARS]- 422 Q9lof] gt 27%71% %7]_ ETH At
AR E- B 3
ohal =i, OPEH =23 Z1+7}~“ T
T (norms) &2 FA}-37g A mUEH P} H5S 4
ajof gtk FEAY UeE Fud Bast ok’

3.13 II+7%<; 150 M=SIE Hot HE At ™
= 2bsf

[EA= A&7 9159 Aleslol| A Q35 HEo =

7tol| whet G- Avd A g AT EXARE 5ol AR

ohE-S QlAJske Aroletal Axdiey * I7he B4Ada)

A e M2 ES Tefsiof Pk AXE olsid
% leh, Ad7s A Ae) AR Sde BAHA S
ClRAA ] 71T A2 4 e 5 ol
3 ohfeld fhol ek AN ARA G FEA-

4 BRI ey Bt ‘.ﬂgs‘ww A4

IRl Eelal AE7RsA /1S FAl et 7Rk
AEA QA ZH G AT TFTe] N —zriloﬂ ek e
=]

o

1%¢ oo, whebd A U5e ol 2o A
E =

7|9 R A4S A% —/F°” L]r7q°1]/\1 J}*“QL 1:1]01

HE SHo R Hlo| 0|29 A|&7HsAS EAgkR
L 3% BxE g yoprh= dde] m4o)e) 3

= o] egsirtal wekEr,

W E2 S0 = A Aagh B ©edd Aol
of| A oloHﬂﬁV}Zl’ Fol= A o] A 2= Alo]

o}, 344 (Environmental Group, ©]3} EG)%= 714

o] AH4l=9] $-2E XA5HA Hokzo]7]E YL, 7|

EG7FAFEA -2 olslislr | & vt e 2 AAeS o4

Yoz Ashd AAe EYE 3 258 Bart ek

3.2 SEASKEV)
3.2.1 XMoiLHX] X|&Z ot T2 8Isk XA

EUE RED A2} 7174 2H2018)= &3l “A&7Fs3t vt

o] vl 20} PEIEl 7)5S ARSI o] F FHTTHE %
2 SASHES 3 R BUL o] ofat Rtk ek

ofr

Quet. ™ RED 7Hg¢te] wheh BU 3l 9ate Q157
P& U3k z*oHOF & ARRE FAIBko] AP
sol 2HEA o|E 4 Y= kst ST

=9 FEAE 2400 ?ﬂzﬁﬁ F &y 5)9=o] At

I

—_—

al T
o
-

o 1o

ofl



i<
op>
I
o
ar
]
[
=l
0x

Aol A EAE Wtk F-9ols AAgle] AT A
3P 2|4 3](European Commission, ]38} ‘EC)o] &e|==

5@}3}“3”4 ECE R 3|g=to] 4o w2 &7t
1S53 GHG v 70l B3t SAE dHsteE H
}ME} PIRED A3} 717(2023)2 B3l APl R 2A
vpo| Quj A0 X915 AERISH EUx= - #7]- & A
ARdliz AlAol g == Hhol @mfj2of tigh 2|47k 4
£ 712 7|E 20 MWOIA] 7.5 MW o4& Shf 28
ket

1' olr

Of

322 LHEH0|uiAL| X|&£IFSY TIE =8 ESE
St7| et 2But 71E0l| 2t ol
A AT RED A3} AAI5k] EUL= "ibgeto] 2oj

US| S8k =91t 7|
A¥lelo] ul s 4ok 3
?ﬂ% AEA HHg(blogemc emissions)©| AZ5}HA A A
o) 4 SUES ¥ /1A BTARe etk glet Y oo
w2 (1) =7} ©99] LULUCF(Land Use—Land Use
Change and Forestry) AP8AIAI7F nidE o} Q)& A, (2) 2}
2G4 o] FAo|HA =7 2AI7EA THE 3 (Nationally
Determined Contribution, ©]3} ‘NDC)E A|&3%t =71
A, (3) & Aol AGE= =7 = ok9] HEE L
e A g8 stk dails S48

EXLR

=2
=
rSL
81
:LI
o
| -
flo
o
=
r
ol
ol
2

Hll
F

A 7% dolE g Azaean AWH 94—2— A
a3jof gk Zage. " o] o= s %xg% SEEES
DA ol Edfiof s -2t W B LULUCFE
e 25 M 71, ZAeE Al e AR 5 T4
© & nrstge.

N

F

-

o]
AR

1%

r«ln

6 Al-XHdol|LA K|

323 X&7HsN W 2y
Exlolg _fzr o3 7172 HBste HElol
Bt 03

EUE 94 3.2.2 ZM TR B A& e W 24

74 EX] o]g 3} -r]?ﬂ At

L2A L0t AR AF 24 EX|o] g ek Wby GHG
&% H7PH - Mass Balance(2 854 B7HH - A=
chebd B )8 Alxstan
o] 7heu A FE3h Ayt 7hes] A Hw
Cheh 2ok, 3, Avd 20k Fsto] 2P Q15 3
of Fag WA -7|&A g 25al 3T SHES

B AU FEFO RN SibaY BN 7Hs
3 TR oS UAA: 1S EashES ek ek, o]
L £ oA 1ol AHel S AT o
w8 AAjh FHE A2GH 0= T Szl
S, AU BT AL7HEA AF0] B A

Az} el A= AR ARSI SAIE w7t A E7MSAS
22218} J= o) o i T}2 AHHA] \_]?E%]’%—Q’—’F ‘315:%3’:

EUE gje=ro] A4 02 A&7 kst At A4t
2RI IHsAL i ERo] et =7F 2] o
olEHO|AE ST 4= QU EE 5851, oo EUZE
TR =R AL HbE||sHA] eotof stk vke|ar Qi) [35]
A|&71s7d S8 TR APLA Q1FT} 571 Q15 dia]
& vhdsto] Y E 4 e BUIst

10 ATE FRH2024.59 712 15707 34 1), P
EC7F 70t 2410 A&57Hs4d 91 7 Z2EE(RED

11 2018/2001 AA)) 7Fe-d] Q1ZAA) g Tet oA A
T AREE (1) AR ¥ske 57182 150 17065 §

>~



AHZHIO| AN H K|S XI&7HSY Q1SS M=2tehr| #I8h T2k IFAQ] 2tEmt RS

Table 1. EC Voluntary scheme assessment components for
sustainable fuels and gases summary (including
biomass as a fuel)*®

Directive 2018/2001 Scope and definitions

29(2): Soil quality and soil carbon

29(3): Conservation of biodiversity

29(4): Conservation of carbon stocks

29(5): Conservation of peatlands

29(6): Sustainability criteria for forest
biomass — Sustainable harvesting
(national level)

29(6): Sustainability criteria for forest
biomass — Sustainable harvesting
(management plans)

29(7): Sustainability criteria for forest
biomass — LULUCF criteria (national

(Part A) level)

29(7): Sustainability criteria for forest
biomass — LULUCEF criteria
(management plans)

29(10): Greenhouse gas emissions savings

* Calculation of actual emission savings

Emissions from the extraction or

cultivation of raw materials

Annualised emissions from carbon stock

changes caused by land—use change

Emissions from processing

Emissions from transport and

distribution

Emission saving from soil carbon

accumulation via improved agricultural

management

Emission saving from carbon capture

and geological storage

Emission saving from carbon capture

and replacement

Sustainability
and GHG
emissions saving
criteria

Article 29
2~17, 10)

(Part B) 30(1): Use of a mass balance system
Chain of Custody | 30(2): Adjustment of sustainability
characteristics of consignments after

Article 30(1~2) processing

(Part O)

Recognition of
other voluntary | 30(6): Recognition of other voluntary
schemes and schemes and national schemes
national schemes

Article 30(6)

(Part D)
30(3, 7): Adequate standards of reliability,

Audit Quality, transparency and independent
Scheme auditing
Governance and | 30(9): Supervision of the operation of
Supervision voluntary schemes, certification

bodies and economic operators
Article 30(3, 7, 9)

(Part E) 25(2): GHG savings of renewable liquid and
gaseous transport fuels of
non—biological origin and recycled
carbon fuels

26(2): Low ILUC—risk certification

Article 25(2), | 98(5): Co—processing
26(2), 28(5), 29(1) 29(1): Exemption for wastes and residues

‘Optional’
requirements
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Table 2. Comparison of institutionalization of sustainability
certification for forest biomass energy in major
countries (EU, UK, Japan, and South Korea)

Category EU-27 UK Japan | S.Korea
(1) Sustainability
Certification Systems

(2) GHG Emission
Standards

[ ] [ ] [ ] x

[ ] [ ] [ ] A

(3) Land Management

& Biodiversity (] o o A
Standards

(4) Traceability &

Supply Chain ([ ] o o A

Management

(5) Linked to subsidy
programs
(6) Governance &
Regulatory o o o A
Frameworks

(7) Social Demand for
Sustainability

(Note) In the case of South Korea, (2) and (3) are partially
addressed within the K—Taxonomy, while (4), (5), and (6)
have been partially established through the ‘Unused Forest
Biomass policy system domestically. Socially, there is a demand
for (7), but compared to major countries, an institutionally
effective framework for (1) related to forest biomass energy
has yet to be established,
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