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ABSTRACT

The world has been paying attention to the role of forests and timber, which are nature-based carbon sinks, for the transition
to a carbon-neutral society. In order to participate in global efforts to reduce greenhouse gas emissions, Korea developed a strategy
for carbon neutrality in the forest sector in 2050. Long-lived wood products based on sustainable forest management could
contribute to the national goal for carbon neutrality by storing carbon for a long time and replacing fossil-based carbon-intensive
materials. In this study, the effect of carbon storage in wood products was analyzed according to the strategy for promoting the
use of wood in the ‘A strategy for carbon neutrality in the forest sector in 2050°. With the assumption that there will be a domestic
roundwood yield of 800 million m® in 2050, if the proportion of structural sawnwood among total sawnwood usage is increased
to 60%, it could secure 2.2 million tons of carbon dioxide storage by 2050. It is expected that the results of this study can be

used as basic data for revitalizing wooden public buildings and establishing policies to promote the recycling of timber resources.

Key words: Long-lived Wood Product, Carbon Stock, Half-life, Carbon Neutrality, Forest Sector

1. M2 Al £7H) 5 A 9gsol et gakE EAAE
2 H7IAZHA] Al AREIE @4 71 AlE Wel
715 Hste] THoIA Al DALY HlolomjA @ ok AISIAL 7] W2l t7] £ olilelEA S AAAl
o] &A%, @FAAES] 24 9 @7]E SHAE7] 7l B URATHRuddell et al., 2007). Al
vk g2 9 oy x| Qo] A Eslo] 7|53t slol 7] FO| daAgS S AsliM= AE7sE HF
oJSHH(IPCC, 2019). AH | Y-S 43lelA =W A EH oA HAF] EA S S AFY o8 Fhsty
9] 87]80] AAEE S0 ESF U] n]gEC] Bajzgo] TA1Z =gho]-8{(Cascade Principle)®] 2jof] 7]9ksto] A

Z7)5t0] etAa Aol 7HAgcH(Pregitzer and Euskirchen, 9 @aAG7ITL & ol dstE = Eo] I8
2004). sHAGE BAj5slo g ole] 7hAE Bhago] tirr Stk =7 ©@ASH HE 24 ST A gagsrs
o torst 8529 o] 854S M BAAES] Aol 7 F AT ¥ AA] o] 854 A2 =7hE F8 A3A

A2 AH5HA =ErhLippke and Perez-Garcia, 2008). & Zof| ZgFo] FHE T It E(MAFF, 2022)%= 2010

TCorresponding author : jang646@koreakr (Hoegi-ro 57, Dongdaemun-gu, ORCID 73243 0000-0001-7986-2049 G 0000-0001-6820-2723
Seoul, 02445, Korea. Tel. +82-2-961-2823) AIZZ 0000-0001-5318-1632

Received: October 27, 2022 / Revised: November 7, 2022 1st, November 22, 2022 2nd / Accepted: December 21, 2022

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2022.13.6.869&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

Ho

870 s

o

H 3345 HAol8& FXlo] &3t HE, AP¥Z &
Sto] 45 olste] A5 FFAFES HWAFCE 20104 18%
oflA 20209 30%7HA] HXAFES Slsh= It A
1= HFOow, EUE 20219 AXFIAZF Y3 (European
Commision, 2021)2 &3] 7]& 3%0f 13Y EXAS A
& grfisto] sl el A=) My ghaw)
TS S012A sk =¥ Aol gl Sl

FEUSE =7 ©ASHER 94 R Ao '
A 7152 FA-SX6H7] {8 AFE AL 2050 &
DS e AR FAAZ(C21.12.) (5t A FE
) (Korea Forest Service, 2021a)S ¥FH#5}9ic}. At
FiE FRAg A= SR} AbgHlo] QuiA o] & Z4]
S B3 ©?HaAET S 2R 33ASEES
EAj0l- 870l et HE, 2 A D EAZISEA], EA|
A A U HAESAY 4 5 F4AEA 285 S
st7] 913t S Algstar Qlet. ol2fgt A RE ©AaE
g AFo| 7Igksto] EAAES gAY FE Bt FE
SHA AHgst7] QA= Lt ARl e ST

o
=

g
A

35
=l

=
X

Lo
=
48

N

717b0] 7 B4 BAAES W] £ 2 BAALY
ol g 27 Lelg wlslol 48 Wast ok
715 3lo] st AE 7+ FJAQl IPCC (Intergovernmental
Panel on Climate Change)ollA] 271t 2019 Refinement to
the 2006 TPCC Guidelines for National Greenhouse Gas
Inventories(IPCC, 2019)°A+= A7t EAAE SASATHS
APGel7] st 71EHPH o g 1S HH (“first order decay”
method)& AASFHA ATHESIE(=InQR)/FH7]) &, TAA]
A7 Uedl= v71E AAE 354, S 254, §
o] 2802 AAEIFL AAZ H7|7t dojuh= dAlE A%
2,719, 4 53 22 AEABolg, BddoR BaE
SRS AFe] SIg BEAR otivity daw), 5 AE
W RS 25l 47 U el Agos Fa
o] 4}2 FAO (Food and Agriculture Organization of the UN)
EAAIE A B =7PE 170 SAAIE SA°l 71t
of A7 BEAAIES] HAaSATES Bl A6 AR, o
o, AR, ol 5 1A BAAE SAHoE APdstal Qi
M, 5258 FR-80] 52 BUAIYoME 5=
ol gt A7t Es] JPEI 1A vlgolA =
AL, vFAL 5 A8 8xo U= dEFE 5 AF 9
o]l wet Alalskar, dAo] A2 HEo] FAF o] dnt
U HoRUEA] ZEeS RAISHe] 1980 o)A HAE o=
8 80, 19804 o] AdH T=5d 1004, Al
709 5 ZHA0l Aol 21E 47t drle] B A7E 5241

Hr

Journal of Climate Change Research 2022, Vol. 13, No. 6

M. Al
—

Ffob

- 4y

ro

59 W] oz AAIStHSkog and  Nicholson,
1998). T3 BAAE] SaZHFL WA o) FAT
o] wet AR, 28 9 HFERE g FulES 4t
231900} 19204 0% ol BxFE ) BARES 759
o ¥I71E 7HAH, g Sl w206 712 519
Zro] Qg Ao BABktkskog, 2008).

Aol A= 22t Ao7Ae] BAAE B
T 22550 Hg A+E APt Azt =
g AL AL ISR vl=o] EAAE T AsE
Jsto] AEE vH7E =Y 859, APFE 504,
N-BeFe 259, 716 204, Fo] 25002 Ao}
A48} tH(Chen et al., 2013).
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Table 1. Scenarios to promote wood utilization based on "A strategy for carbon neutrality in the forest sector

in 2050 (KFS, 2021a),

Roundwood. f Ratio of production Paper and other
oundwood for
Classification Target Roundwood supply d for structural materials
SaWnwoo
sawnwood production
(20) 4.5M m® (20) 0.6M m®
Baseline Maintain current production | | (20 ~'50) 15% (20 ~'50) 40%
('50) 4.9M m® (50) IM m®
20) 0.6M m’ 20) 15%
. Priority supply for sawnwood of (20) (20) ’ Maintain current
Scenario® | gditional roundwood producti 20) 4.5M m’ 1 l ducti
additional roundwood production ' . roduction
P (20) l.s m (50) P3M m® ('50) 15% ~ 60% P
) (20) 0.6M m® 25% reduction in
. Scenario® + ('50) SM m*
Scenario) » . | ” roundwood supply
Additional sawnwood production 5 3 3
('50) ¥3.65M m’ (A0.5M m®)

1) Amount of domestic roundwood currently used for sawnwood

2) Amount of roundwood (domestic+imported) currently used for sawnwood

3) Amount of roundwood used for sawnwood at the level (over 40%) fo advanced forestry countries (Japan, Germany etc.)

Table 2. Amount of roundwood for wood utilization by scenarios

Roundwood for wood utilization (Unit: 1,000 m®)
Year Sawnwood Wood panel Paper and other materials
Baseline Scen.(D Scen.® Baseline Scen.(D Scen.® Baseline Scen.(D Scen.®
2020 564 564 564 1,239 1,239 1,239 2,091 2,091 2,091
2030 897 1,396 2,013 1,626 1,887 1,887 2,217 2,217 1,600
2040 1,049 2,218 2,834 1,706 2,316 2,316 2,217 2,217 1,600
2050 1,002 3,039 3,655 1,681 2,745 2,745 2,217 2,217 1,600
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24 o]&3lo] 2020 605 m*ollA] 2050 3009 m*7HA]
Gi3thal 7Pgstt(Table 1). AR S A& F+28 9
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EAAES] ATt dASA TS A FAAE A
A=A 718F &% 2}F (activity data)@} 2019 TIPCC 7}o]=
Siolo] AFHRE 9 eradd, BV1E Hgstel ZHA)
o]¥i(stock difference method)o]] w2} AFAS}IHTHEG. 1).
19902 E] 20200717 9] BEAR 2, BAAEE YA
32 AHEA AR AISAIAE(KES, 2021b)oflA A5
L 8EY FAUR R0l 4YA ZAo| SARRA
(KFS, 2021¢c)o| A ZAFSH ZAMAE O 2 AYAkE AEE AY
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EQAEE 7] gAAFFS IPCC 2019 7ho] =1l
of wat AIZF AE(1990W)E TSt 5] EAjAEE
WAY ARE BT oS ANETEE e %S A
&5 tHEq. 2).

ArA o2 EAAE BAFS FuE RAREL Q1o
bg olF A= Hgsty] gt Wik (density)E Hotal
SARE ol Aslo] Y Bl NS A 9
St §tAr-E(carbon fraction)S Foto] ©AAATFS 7T

[nflowl(i)
AG(0)

<Estimation of Carbon Stocks and Annual Carbon Stock Changes in HWP Pool in Use (Stock Change Method)>

. —k . (1767]6) .
C}(z—l—l):e . Cl(z)-i- T . Inflowl(z)
ACG (i) = C(i+1)— G (i) (Eq. 1)
i : year
Gli) : the carbon stock in the particular HWP commodity class | at the beginning of the year i, MtC
k . decay constant of FOD for each HWP commodity class 1 given in units yr' (= In(2)/HL

: the carbon inflow to the particular HWP commodity class 1 during the year i, Mt C yr'
: carbon stock change of the HWP commodity class | during the year i, Mt C yr'

Source: 2019 Refinement to the 2006 IPCC GL Equation 12.2

Cz(to) =

<Approximation of the Carbon Stocks in the HWP Pool in Use at the Initial Time>

In flow,
I (Eq. 2)

With : In flow, =

=t

Source: 2019 Refinement to the 2006 IPCC GL Equation 12.4

ilnj'lowl(i)}/f)
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Table 3. Default conversion factors for the HWP*

873

Wood-based panels
Sawnwood Paper Others
(fiberboard)

Density (t/ms) 0.458 0.691 0.9 (toven-dried/tair-dried) 0.458

Carbon Fration 0.5 0.427 - 0.5
Carbon Conversion factor (tC/m’) 0.229 0.295 0.386 (toven-dried/tair-dried) 0.229
Half-life (yr) 35 25 2 35"

Decay constant (k) 0.02 0.03 0.35 0.20

* IPCC (2019) Refinement to the 2006 ipcc guidelines for national greenhouse gas inventories

** Hashimoto and Moriguchi (2004) Material and Carbon flow of harvested wood in Japan

ACO, (i) =—44/12 » f]Ac;(i)
=1

Source: 2019 Refinement to the 2006 IPCC GL Equation 12.1

(Eq. 3)

<Estimation of total emissions and removals arising from the HWP pool in use>

ACO, (i) : the carbon dioxide stock in the particular HWP at the beginning of the year i (Mt CO?)

2 otk AFgo] Hag UE, BARg 5o BaASE
IPCC 2019 7}o]= kel W NS 7)1 Bgre z%,%-a}gaq.
XﬂXH%-Cﬂ G 29 R 04552 8o

Ll
7P7] 3. 51—%(Hashlmoto and Mor1guch1 2004)& 8519
TH(Table 3).
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Distribution of life span of wooden house in
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AHEEE SRR H|o] ARI(As-Is) AlHE] 0] A
LA Q& 28F 4907 m’ o7 A 9] EA YA
F2 AL Ak Aoz JHHsiA B Ay
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< oot oA di7] FoE HiEE I 20209 708t
tCOAUE EAAEY] SAAFFL 605t tCO, 22 FHAE
= Ao & AYEAck(Fig. 2).
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Fig. 2. Changes in carbon accumulation in wood
products (Baseline Scenario)
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. 3. Changes in carbon accumulation in wood
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products (Scenario®, structural sawnwood
ratio 60%)

A9e] Aolg F4 % FAFY 59 B4 19L w
Aot ol U J|HSES] FAAR FAF 25% Hh
(2208 m® — 1655 m')e] WE FEE AN o8 3}
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A ARE F F2E ANS o] §uELS 15%A
60%71A] SAHOR S AL, 20504 TEOR

T2 AMZO] AAko] 329 molA 1263 m7HA
Z7tse, BAAES] SAAHFL 2135 CONA] 2155t
(0,02 AHUrkFig 4). B2 A4
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Table 4. Analysis of Changes in Carbon Storage in
HWP in 2050 by Scenarios with activating
wood utilization

Ratio of structural sawnwood (Unit: ktCO,)
Classification
15% ‘ 30% ‘ 45% | 60%
Baseline 599
Scenario® 1,959 1,965 1,971 1,977
Scenario) 2,130 2,138 2,145 2,153
4. 4E

B ATE AYH AURE 20429 2ol A
eeo w32 A%Ee] FYUHE 7EE AR
o WIS 2453, 27t BAolg EAREE ol &
el S0WARS T FAAE 2

A0 BN FTF F4EA o& 5
d 7]o] Bt EASt A} skl %44 A3, 49 &
A ol &AALS SA b 2050W7HA] 60THEQ] ERA
7t AR EE Ao ARENoY A58 AAE 5 F
T8 BEQAE o]& SHHE Foto] Hdf 2159HE9 &
LA EF GHI7L 7t ACRE AYEHAH. ol A

o] ARE] SIaIAE gAY FAAE B, AA,
%, 2549 g
l H%o] Wasttt. oloh HEol, 7
S B 30 Het 29T & 9 g o

H

st AAAE 5 THERAES)
AYEA o§ BHT 5 AU Aol

|- Age g 59 71&4-FHH oS A 1
of & Zo=g motEr}
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