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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.

Key words Forest biomass(AF & B} 0] @ ufj 2), Wood pellet(=A] 2 31), Energy transition(o]] 14 X] A 3}), Bioenergy (8} ©] 2.0 J ),
Froest residues(AHH FAHE)
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Table 1. Comparison of forest biomass utilization by country

£o] BAY

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. m’/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 (ms/person) 2020 9.97 43.72 441,97 (15) 33.20 (‘15) 19.62
et |y | o | oo | o | 9w | o0
i(ez;v:]ll:;c;i)consumption per capita (m’ per 1000 2019 151 241 544 (‘18) 203 (20) 61
Amount of wood removals per person (rn3/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)[BP’] 2019 25,634 10,484 11,950 17,429 6,879
ifi;iii?ogﬁ (o;)solid biofuels in total electricity 92019 792 170 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 A-XidolHx|

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| +-S5Tnt SMAZ xS =M

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
otal renewable CASE 2 1,701
energy generation 43,048 125,778 298,358
izati CASE 1 1,985
(GWh) WOOC.l pelletization 349 , 3,370
Bio—onorgy 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 FE 6,877 B, UV 4,814 E,
generation (GWh) : : : - 1_ ~ _
Total wood pellet Al BAr7 s 8,370 EO& FARE QI
power generation 53] A7t A 7hsS SR O] e e HAYs)
ratio to target 1.13 1.17 1.25 "FZ'}Q*IE D]O]—g— ﬂ“jJDH]'O].Q.UH./_\. %]_ZHEO}: O]—él‘i —,?—X]E]
power consumption o } ~
@ nl, F85] AS7Ret 4202 A9 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 oA=Lt

Y F-8 7HA1(35%—38%) A] 20304 3,630 E9] 4=
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