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ABSTRACT This study analyzed the anticipated supply-and-demand of forest biomass energy (through wood pellets) until 2050, in
South Korea. Comparing the utilization rates of forest resources of five countries (United Kingdom, Germany, Finland, Japan, and S.
Korea), it was found that S. Korea does not nearly utilize its forest resources for energy purposes. The total demand for wood pellets in
S. Korea (based on a power generation efficiency of 38%) was predicted to be 3,629 and 4,371 thousand tons in 2034 and 2050,
respectively. The anticipated total wood pellet power generation ratio to target power consumption is 1.13% (5,745 GWh), 1.17%
(6,336 GWh), and 1.25% (7,631 GWh) in 2020, 2030, and 2050, respectively. Low value-added forest residues left unattended in
forests are called “Unused Forest Biomass” in S. Korea. From the analysis, the total annual potential amount of raw material,
sustainably collectible amount, and available amount of wood pellet in 2050 were estimated to be 6,877, 4,814, and 3,370 thousand
tons, respectively. The rate of contribution to Nationally Determined Contributions was up to 0.64%. Through this study, the authors
found that forest biomass energy will contribute to a carbon neutral society in the near future at the national level.

Keywords Forest biomass(4F& B} 0] 2 1l ), Wood pellet(Z7] 2 ), Energy transition(©f| 1 2] 4 &), Bioenergy(H}-0] 2 of| L #]),
Froest residues(AF & HAMS)
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SJE(The Seoul Forest Declaration) o] “AjAJolldq=|=
A EAfjolg oleh= ofAe| 7} ZFE| QS0 5 art
QTt o] e A =0 71 AAS 283t vt
oleoyA|= 1 7%
K-ESG 7lo|=ale] =
o] gt

Aol G2 5 Bio] 2o HA|7F 60% o) AHAIShH=
EUE" AR RALE 818 o] Aol X449l lAlE]
HE RojgonM BU % ofuAn] F o34
HHol Hlo] 9.7 H]ZS 20194 1,584 TWh(8.06%)d]
A 20509 3,580 TWh(22,24%) & = Shjat Aslo]
000 e 28T A BEsies
3 ==, v|t HFE(United States Department of
Agriculture, USDA)o] wk2w 2 244 2= 20
ko] oF 7597} EUY| A&=E Ao 7 2411120204 7]
Z 0F 30, 4W0L E), o] & u|XAL BAjEEl o] ¥ 8 &
T 7. E(F7EA] 13,89 D) o= A I
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18 Ao ekt 71591 S el B3
S 918 28 Bo] 2| F7H AYL W,
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oK HFNIA L] B e Bl 20174 24,8901
2040 29.3%2 SHo|= EAPAL
2] ol ARolet A A 07k 27t A9
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tlolE= UN9| QIG-s AR S S8skal ARW4], S8
HA ] AFIHE, B3R (Timber harvest volume),
HAEF tfH] Aug 54 v, & Y5525 (Total forest
growing stock), ha'd YEZAE, AUA|E FA] F4H]
&, Y5 AH[FF 52 UN ECE(United Nations Economic
Commission for Europe)2} UN FAO(Food and Agriculture
Organization of the United Nations)?] A}=& &
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Ho| 20.68%, W=7} 12 53%%ch, S 7P Whe
2.87%% ZAV=| et EAES] Aanleke] A9 o] At
9,4003 Eo& 7pg oo Fito] 3,257 &, Uio]
2,0277 EO2 2AMERIAL, UL 2,3307 Eolt}, A
AP F 13 Hlo|ed g vlEo] 7H =& A7k
HTHE=(17.39%) 017, G- 7.92%, YL 1.74%, AL
1.70%0]H, g2 1,18%0]90tt. AA| 4 Al 5 13
Hio] e i Hlgo] 7P & =7bs HTHE(39.06%)°|
™, J=1(5.98%) Tt F=U(5.40%)-> FhH o0& o gt
22.37% G20 tH( Y 22] 749 ¥ A FA= vhedst
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gk 33 e
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= 9jat QL

o o—

Ik

3.2 Ra|Ltat SHY £ Ha
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oh 1%, AAY] SEAA S nEs) 8
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7)1 EA8)(2019-2034) 2 H}o] o1 %]

v gFo| X4 Z71ske] 20349 14,305 GWh 22
depiet ) 20344 o]F AR e A 20504

714] 16,064 GWhiE 2239

g9 Aoz FHEAH. o

7ol A27ol A At A S A8 A A T

7)% 4258 35%) 0|4 20304 3,941

Table 1. Comparison of forest biomass utilization by country

£o] BA

Category™ Year UK DE F JP&7 KR!
Forest area (thous, ha) 9090 3,190 11,419 22,409 (‘18) 25,048 (‘19) 6,299
Forest area as a proportion of total land area (%) (13.2) (32.7) (73.7) (67.2) (63.4)
Wood removals (thous, mg/year) 9019 10,781 76,167 63,963 (‘18) 30,201 (‘20) 5,457
Share of wood fuel in the amount of wood removals (%) (22.99) | (29.86) (12.53) (20.68) (2.87)
Forest area per capita (ha/person) 2020 0.05 0.14 4.04 (‘15) 0.19 (‘15) 0.12
Forest growing stock per capita (m’/person) 2020 9.97 43.72 441,97 (‘15) 33.20 (‘15) 19.62
e o g | o | oo | o | 9w | oo
iizflx;f;c;i)consumption per capita (m’ per 1000 2019 151 241 544 (‘18) 203 (20) 61
Amount of wood removals per person (mB/person) 2020 0.15 0.90 11.54 0.23 0.10

(18) 9,020 (20) 155
Consumption of wood energy (1,000 m’)** 2017 33,681 | 59,683 | 41,492 (Import 2,772) | (For Biomass)
*Residues: 230 | *Residues: 398

Wood for energy consumption per capita (m® 2017 496 712 7,488 (‘18) 71 (‘20) 3
Wood pellets consumption (1,000 Ton)™” 2020 | 9,400 | 2,330 | (19) 36™ 2,027 3,257
Wood pellets production (1,000 Ton)™” 2020 | (‘18) 2587 | 3,100 | (18) 385°% |  (19) 147 3311
Electricity production using solid biofuel (GWh)BS] 2019 25,634 10,484 11,950 17,429 6,879
Iljfzsirii)gj (o;)sohd biofuels in total electricity 92019 7 92 170 17.39 174 118
Heat production using solid biofuel (TJ)BS] 2019 3,970 24 417 71,950 n/a 5,397
Percentage of solid biofuels in total heat production (%)| 2019 5.98 5.40 39.06 n/a 2.37

Note, (UK) United Kingdom, (DE) Germany, (FI) Finland, (JP) Japan, (KR) South Korea

[26~33]
Sources,

* (UN ECE) The amount (i.e, domestic production plus imports, minus exports) of unprocessed wood (logs) consumed by

manufacturing industries, to make processed products such as construction timber, wood pulp, plywood, furniture, wooden

fencing, It is an indication of the size of the domestic wood—processing industry.

[26]

** (UN ECE) The amount of wood that is used for energy, which is often used directly as heat but may include wood to make

electricity, In some rural regions, wood may be the primary source of heating and cooking,[

4 Al-RidolHx|

26)
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Table 2. Estimation of changes in wood pellet demand based
on the ‘9th Basic Plan for Electricity Supply and

| AHIO|RIANHX| SE7| +-S5Tn SMAZ xS 24

Table 3. The trend of unused forest biomass potential volume
as raw material and wood pellet productive volume

Demand’ annually
Category 2020 2030 2050 Category (1,000 Ton, yearly) 2020 2030 2050
Power consumption 509 840 549,307 610.594 Total potential volume 4,543 5,670 6,877
target (GWh) ’ ’ ’ CASE 1 2,835
Total bl Collectable volume 498 4,814
O renewabple CASE 2 1’701
energy generation 43,048 125,778 298,358
izati CASE 1 1,985
(GWh) Woot:i pelletization 349 , 3,370
Bio—energy power available volume | CASE 2 1,191
12 1 1 4
generation (GWh) 095 3,339 6,06
Wood pellet power 5 745 6.336 7 631 QufA F A FS 6,877 B, SV 4,814 E,
generation (GWh) : : : B 1_ B _
Total wood pellet A5l A7 Esw 8,370 Eo2 ARSI
power generation E3] A7t AAE 7hsS SRR O] e e Ayt
ratio to target 113 117 1.25 LA ujo] g Alulo] o ufA HAek o]5tE 9x]g]
power consumption o ] B
@ Ln}, F85] AS7Ret 4202 AR1Y Qg ol

Total wood pellet 35% 38% | 35% | 38% | 35% | 38%

requirements by

power generation
efficiency
(1,000 Ton)

3,573 3,291 | 3,941 3,630 | 4,746 | 4,371

F=Qefo] EAE Zlolw, 2050\ 7| 4,746% EO] 8.
7h A= et

Y F-8 7HA1(35%—38%) A] 20304 3,630 Eo] 4=
89} 2050 4,3717 E9] a7} =G, o]=H H3E
Al o] F HAPEE ) W H (L) 2020
| 1,13%(5,745 GWh)ol|4] 2030 1,17%(6,336 GWh),
2050 1,25%(7,631 GWh) 2 A E|o] L3} 429 Zo|
ZAFcH(Table 2 =),

3.3 =L O|0|E AZIHIO|ROHA ExjZint AL =
Hus SFHsEF £
o] ZAE vjo]-g Abguto] eu A YRR 42K ATt
dhAlER) 2 20304 5,670 & 20504 6,877H Eo=z
AEEQ B Higof sEsis CASE 12 20304
3] 7Fsst njo]g Abguto] omj A AR 2,835 E(H
gl

A3 A] 1,985 B) 02 AEEQIAL, CASE 2+ 2030

-

A 3 7He Rt o8- Abeato] eufl s IR 1,701 £
A3l ek A 1,191 B 02 AREE Sl 205092 5

X BEE 1070 FUSHA 2P, vlolg Aol

—~~

7Rs3hS Sholslt(Table 3 &%), thil o] 7S k% njo]

HH, 20309 F A 30%04] FHf 50%%.2.1, 20509
719 o] S Aow FAbElo] X475t Ak A
AR 24 Heto] ZRIE et

2 A4a g2 Aot v et Ql=Hh
Yun, et al (2022)¢] njo|-g Abguto] @A A= F
Aol et Aol whEd, P YA Bl 427 TpsEt
A EFE 4707 B/ AP 2 A=), 2 Ao
2020'A (4547 =) 3} FAFsHH, 20501(6871F &) thH] T
a4 A2 o, o] AR S Zfolof| o
E Aot} E3h, JU HAEE 357 s AEE Kim
and Lee(2018)%= 2030W 7]& 4239 &/47k
), ® B o] 20301W (1989 E/A7h I 20504
(3379F &/ A7 ofe] ok = AR E 4 g,
ol o8 7haeh YR e UK Zpolof|A] 7
=2 2 dFAeto| Quf A F HayE ot gkete]

o

FF 40 G L5 AHo]

o
il
4
o

o]
=

]

o
N
32
&
gﬂ
)
E

Algbtol e ag Z-gRt o A7} kA HElEgol 7]
ofshz 714 AR R=A ATo] ThsekE T4V
2 Ao ARk Mol o 2 ofo7f Aok &
NN =Ed T47] F8-35F 50l S=4 A 74
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57| 913 w3y 650l Bafet ulolg Alelutol ez 217
2 WL (1) BAEIE dEhoR B G abEol
F71H B87E 3lev, (2) 45 Asiaas AR s
3l A kol o<t APYAREA| 2] Aot ARt
g7ge) ol whel QI E A= S ZjHE ofof Fit,
ohgl W) A BAS ekt A ol
(Cascading Principle, ¥7P7A7} & «At2 &-8)
= W, RPS AAVS 7152 WRAQl FAF 2/t
2 of3t 48 et 28kE fEc),

3.4 AHEH0|QOiAL| SIMAR CHH|SAIR F7t 2
ATIA ZAE=H 7|6E
Seibele] FAVIE IS TNt R e
= A8 o EAEE W 523 1 kg 27 ARG R
g 0.7 kg, 0.56 kg= AT 4= QlaL, CO, ¥iE= 22t
1.57 kgCOy, 1.27 kgCO, Eo0l= Z 02 YEp}t} 2006
IPCC =7} QIIED] 7hol=ell A= 7| ddsk
e e SAEE 9 543 1 kg AR AT
kgS AL CO, HHE-2 1,48 kgCO, AFE 4= )
o7 EEESIh ol2A BAEE 1 kg B Al d=
gk 0.66~0.7 kg HAIE Sl CO. HiE2 1.48~1.57
kgCOE A4 4= Qlom, B3 1 kg B8 Al =8
AEL 0,56~0,66 kg THAIZ CO, HELS1,27~1,48 kgCO,
E AE 5= Qe Ao R AEEST U viE
2 S oeto] 11,83 kg/Geal, ZAHZ0] 0,85 kg/Geal =
e AR 9 Al WollA mAjEE Y] g w3
Hodg A EA o] FaES =3t
£ Table 304 425 AHE A8 Pibks
o] g5}, (CASE 1) 2030 23] 1,985 Eo0 & &
£H1,230 E& diA3lo 2,818 WG E COseq 457
o (CASE 2) 20304 = 1,191 Eoz {4
7387 E-2 thA5te] 169199k E COeq 7 7Hs3t
© &2 AREE I
= EAEE 7R AR ARSHE w2050 =
ABke: 71% 2 o)), HWEl 3,370 07 o5t 2,089
2 ES thAI5to] 4, 78594 tCOseq S 7T 4= Gl Ao
2 =25} o] 482 =7} NDC(Nationally determined
contributions) 2= =29H2018 thH] 26.3% =,

2

Hu

& oo

o

o [‘1? oo
do

[¢]
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o]

o ra of

¢

Y

6 Al-Xidoilx|

E3HESF 536, 19 & COzeq) ol A-851H 0.54~0,89%
71eE Hoju, T ulHE NDC 43Fk(2018d tfH]
40% 1=, H3ulEsF 436, 6WTE & COseq)oll 4-8-51H
0.38~0.64% 710} -8 yepyict ™

olgA w&E Akglutolouliolti|e] hAlw Hi)
A2 ATES B2 3451] 95 AIHHIHLCA, Life
Cycle Assessment)7} Q351 =7} 318 ek 7|&
of| HEAA}T 48] HhdH =N 7} A7 TS A
of 4= dar} it 53| St ARARE S84
A7} A AR 9 Ao R grh=n) P ol oy
A A3t oy 2] Qbeof 27 o s ddd 4= S A
ot} o] FEo| tfsfjAl= X IEAZL EUo|| 2AJopsk
A7EA QEEE Fol= WREe & Hio| Qo1 z] &8-S A

B3k A 2 Bast o

L
=
WAL B 7V e folne gekh Al 242 9

7hs 2 vlol§ AtgHlo] QufAE SO 2 2050 7HA|
T WA 6,877 =, VNS 4,8144 E, HAER
WA7Rs 8,370 Eo® AT A9A AEp
71EAEE vtste] 7] 05 oS A, EHas
A (35%—38%)2 AAE 2030 3,630H =, 2050
4,377 &9 T 5AEE a7t 2T A o2 A
3, AR tie] & SAEE ] e &)
2 20209 1.13%(5,745 GWh) 4| 2030 1.17%(6, 336
GWh), 2050 1,25%(7,631 GWh) & AFREE|QICH 2|&71
o S SHA W SRS TS A5 ARSSE
= (20509 AR 71% =Y ), =7} NDC 7]
0| 2|t 0.64%= FA=UCE ok&e] SAE 1 kg &
go8 A7g 548 0.66~0.7 kg AE CO, HiE
1.48~1,57 kgCOE A 7Fsdhl, ¥4 1 kg &8
& A8 7% 0.56~0.66 kg A= COp HiES1.27~
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