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ABSTRACT

In this study, A/R CDM project registered with the UNFCCC in 2012 was reviewed for transfer to SDM. Additionally, economic
analysis was performed. The amount of CO, stock for 2021 was 44.15 tCO,/yr at the project site. As a result of analysis, the total
stock through field survey was higher than PDD. In the case of tree species, the stock of Pinus koraiensis was slightly lower than
others. It means that growth of Pinus koraiensis is slow in the site. On the other hand, as Pinus koraiensis occupies the largest area
of the project, it is necessary to improve the stock by preparing an optimal management plans. On economic analysis of the entire

business period for securing carbon absorption reductions, the B/C ratio was less than 1, indicating that there was no business feasibility.

However, considering the social environment contribution, improving image of the state and companies participating in social
contribution activities such as afforestation, and educational effects, it can obtain investment feasibility of project, continuously. In order
to maintain the project, transparency must be achieved through comparison with PDD. It was possible to confirm the difference between

the planting period, the area, and the predicted amount of carbon absorption reduction. It appears possible to achieve transparency

through PRC along with the SDM transition.

Key words: A/R CDM, MRV, SDM, CERs, Forest Management

1. M2

SAFOR 7]& LEAA (Kyoto Protocol)7} 2020
o7 £FEO0H, 20159 UNFCCC (United Nations
Framework Convention on Climate Change)2] A|212} &
Al=Z3](21st session of the Conference of the Parties,
COP21)ol|A AeH T}e]| A (Paris Agreement)S] F3FE

A, 15T oSt AFS] P =S BE PA
FEo)7 S8k YIEHUNFCCC, 2019). olof wfeh =
AL oldBt F4E PHBEES FUsYoH,
LA B0 WL A9, A, 25 5 vEsl]
A 59 A Bopol A AL FES 93t w7

‘tCorresponding author : leewk@korea.ackr (145 Anam-ro, Seongbuk-gu, Seoul,
02841, Korea. Tel. +82-2-3290-3470)

dlo} 0000-0001-9177-309X
+57 0000-0003-2747-1905
9.3+ 0000-0001-5621-9894
O3 0000-0002-2188-359X

T1G%1 0000-0002-9345-3214
£33 0000-0002-8491-9545
3|91 0000-0001-7166-4566
1719~ 0000-0003-0815-3469

ORCID

B 1T ook

Received: April 13, 2022 / Revised: July 6, 2022 1st, August 25, 2022 2nd / Accepted: September 16, 2022

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2022.13.5.545&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

546 1gE - SEs - U -

shstal Utk

At REAAE 247 A557 e AR
M=ol FAFste] At AFdolA st A5
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olof me} AX=E2 24A7IA IF F1E 2451 ¢
3l A 7fEAA(CDM, Clean Development Mechanism)
AL AlFs] Lek(Kim et al., 2013; UNFCCC, 2021a).

A Eolo] AFAQl A/R (Afforestation and Reforestation)
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129 713, 247020014 F 67710] Al ATHUNFCCC,
2021b).
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114 A/R CDM A 9] A4 A& A (PDD, Project Design
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Betula platyphylla) 5 37 £330 & %
%ITtH(Table 1).



SDM O[Zg 2l5t Z2E 14T AR CDM AL Si&fut SHSutH| 547
128°22'30" 128°22'55" 128°23'20" 128°23'45"
o s T ‘ \ z
S (N R,
sty TS Iy 'S e BN S S
Rl sar ‘
xlE RS ‘ v SAN 1-92
o Y
i f 7Y ; 1
» ! | / SAN|1-88 ‘ 3 \514N\1-85 “ )
O o (L. S R L
o oy g I‘ ‘ %
110 55 0 10 etere oy O%ﬁno‘metem
128°22'30" ‘ 128"22'55” 128°23'20" 128"23'45"
Larix kempferi W Betula platyphylla Pinus koraiensis
Fig. 1. Study area of A/R CDM project in Goseong—gun, Gangwon province
Table 1. Status of the study area
Parcel number Compartment Sub-compartment Species Area (ha) Planting Year
San 1-85 268 1 PK 4.4 2015
San 1-85 268 1 LK 0.3 2015
San 1-85 268 1 BP 0.6 2015
San 1-86 266 8-2 LK 1.1 2017
San 1-86 266 8-2 PK 23 2017
San 1-86 266 8-2 BP 2.6 2017
San 1-88 267 7-1 LK 12.4 2017
San 1-88 267 7-1 PK 11.0 2017
San 1-92 266 8-3 BP 5.5 2018
San 1-92 267 5-2 PK 10.1 2018
San 1-92 267 5-3 BP 2.7 2018
San 1-92 267 5-1 LK 11.5 2018
San 1-92 266 7-1 PK 10.5 2016
Sum 75 -
LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula platyphylla
22, A5 4 9 X Z(KFS, Korea Forest Service)& NFIo| wha} A=29] Ak
He W22 4,500719 28-S 245, wid 20%
2.2.1. BHAHIESEMGR LSEHS St FH IS} W, 5U7 2AF 2 Brlele] AMYY|EEAS MG,
PDDOIAL S AFQlol oist mUE e A Z7pay  ATHARIS WSt SEE F714 2R mefstal gl o]
2191 2 AH(NFI, National Forest Inventory)2] 22 uwh = A&7hss AdAY AdE A AE7EAY ¢
203 AFs3 YLHUNFCCC, 2013). Sguet A AR AFY O] 7 EAE AlFS FAHLE 5kl jloH,
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Ratio o f survival y,, (%) (1)
= Survival Numbers ,,,/ Planting Number sy,

Table 2. Numbers and area of sample plots in
project area

Species LK BP PK Sum
Number of plots 13 6 17 36
Area (ha) 253 11.4 383 75

LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula
platyphylla

FARL File RARE ARE 7|NoE SYAN]
T}SFA(NIFoS, National Institute of Forest Science)of 4]
Agshe ABAARInRIRS o AAE Do)
A el B A A2 AHNIFoS, 2015). FEAHLH 7]
m2IYe AR AH 9 FF AL dUAY, A2
iz}, AP RARA] A ZAM] e JEA A, SR
£ 59 4RE ABUTINIFGS, 2015). o} FE3le] =
AR Y =5 4 RIS 98 4] ()2 Zo] had
242 dersit. B, Pelue) AYAUEAE A
A AR 1 ~VIgFos FReo] Auug 9 Ju=
g Agstar o, 1959 4% FHEo=E £R/0t
of Y= o] o) ml4FEskT SthMoon et al., 2020).
2 AFolA= A olitetea FHE Hoh A
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Volume;; (m*/ha) (2
= Single Volume,; (m®) x Numbers,; x 25

i (plots) : 1, 2, 3, -=:36

J : species
V(m®) =1 x RCDx H/6 3)
¥ (m®) : Stem volume

RCD : Root collar diameter
H : Tree height
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Table 3. Carbon absorption factor for Each species
(NIFoS, 2014)

Species
. . LK PK BP
Classification
Wood Density (WD) 0.453 0.408 0.558
Biomass expansion factor (BEF) 1.335 1.812 1.388
Root ratio (R) 0.291 0.283 0.349
Conversion factor (CF) 0.5 0.5 0.5

LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula
platyphylla
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tco, )
= V., x WD, X BEF, x (1+R.) x CF x 44/12

tCO, : CO, absorption

Vi : Volume of tree species; (m’/ha)

WDi : Wood Density of tree species; (td-m-/ m?)
BEFi :
Ri : Root ratio of tree species;

CF : Conversion Factor (tC/td-m)

t : Tree age

44/12 : Stoichiometric ratio of CO, and C

Biomass Emission Factors of tree species;

2.2.3. 255 GHEX 71E ZHYE 24

QA mholet ojAbstet A4S AREOl] 14 A
CDM Atd9] AAAES metstylct. sid B4 96
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DAAZ17] g AP A 4] H[E, W& 553
THAE CDM PHHLOE o], o] 27|, A, &
g H]-& 07 ES5l9th(Han and Youn, 2007; Noh, 2021)
(Table 4). 7] ¥ A H]-&2 AR} AFAAZ A 2H
2 =2 ALA 8|& 7E(0OMGE, Overall Mitigation

in Global Emissions) B2 02 6.4% Zr&A17] Wayeko]

Table 4. Cost list of A/R CDM for economic feasibility
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(Unit: Thousand won)

Classification Cost
Area to be planted -
Afforestation -
Initial PDD 43,358
Feasibility report 34,230
Registratiorfr -
Monitoring report 3,423 * 8
Verification and certification report 7,987 * 8

Transaction

climate adaptation finance (5%)

Mandatory partial cancellation of overall mitigation (2%)

Weeding

Actual expense

Tending of young tree

122,925 won (1,639 won/ha)

Management Pruning 27,150 won (362 won/ha)
Thinning 114,975 won (1,533 won/ha)
Harvest 174,525 won (2,327 won/ha)

No registration fee for below 15,000 tCO, equivalent
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Table 5. Volume and survival rate of Parcel number
Parcel number Species Planting Year Area (ha) Volume (m’/ha) Survival Rate (%)
San 1-85 LK 2015 0.3 5.21 0.54
San 1-85 BP 2015 0.6 34.72 0.49
San 1-85 PK 2015 4.4 0.27 0.45
San 1-86 LK 2017 1.1 0.64 0.69
San 1-86 BP 2017 2.6 5.14 0.64
San 1-86 PK 2017 23 0.31 0.56
San 1-88 LK 2017 12.5 2.10 0.76
San 1-88 PK 2017 11.0 0.43 0.60
San 1-92 PK 2016 10.5 1.18 0.58
San 1-92 LK 2018 11.5 1.32 0.67
San 1-92 BP 2018 5.5 0.84 0.56
San 1-92 PK 2018 10.1 0.08 0.48
San 1-92 BP 2018 2.7 2.17 0.63
LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula platyphylla
3. 8} —
12- %) PoD
10.72
3.1. ELAHISHAIIK| 5% 5
=
20219 7|7 BramEAARIA W Jantd g, 3 £
U, AR A& (mP/ha)yS ZHE 2.32, 0.45, 10.72, E
FH-L(%) L 0.67, 0.53, 0.58 LFEFF O, Udsa}l 2} 2
FUEE HZHS o ApEo] BF M7 F2hgol %
2o 707 BolErH(Table 5, Fig. 2). ©]S PDDY E
dj& A& (m’/ha)S 1.84, 1.07, 1.18C.& Uelton, A v 2 BP
ZX](0bs, Observation)?} H|W3lHE A 455 #+ Species

Zpro] B AL 048, 0.54 m¥ha = A0 Z UpERG
ou, AER0) A9E 062 mha H-& A0 e,
S, 2|47k A A Ho] aw Bahgol
08 WTIY A9 2Y 5F E: U2 2502 GRSl
BAHT, 05 R A9 AZRE Ageckn FAs
1 9iek. s AR NEEt BF am

12

Fig. 2. Comparison for Average Volume between
Observation (Obs.) and PDD about Each
Species in 2021 (LK - Larix kaempferi, PK .
Pinus koraiensis, BP . Betula platyphylla)
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Table 6. Comparison for Annual Average Carbon dioxide Absorption between Observation (Obs.) and PDD

about Each Species in 2021

_ Obs. PDD Obs. PDD
Species
(5, 6 years) (5, 6 years) (11 years) (11 years)
1K (tCOy/halyr) 0.68 0.29 5.54 4.61
(tCOy/yr) 17.20 6.67 140.57 106.68
PK (tCOy/halyr) 0.20 0.49 0.94 3.52
(tCOy/yr) 7.48 19.60 35.95 141.41
2P (tCOy/halyr) 1.70 0.69 12.55 6.31
(tCOy/yr) 19.47 8.11 143.53 73.85
LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula platyphylla
LK
400 — 25000
350 AR =
1 A . oOO - 20000
300 il I o] °
a o s o]
. ~ o i
i | )I L°
2907 L - 15000
2200 - ; Ll e Q
8 1 Al O
+ 450 H 10000
T 1
100
i 1 5000
50 —
0 g T 1 0
2010 2020 2030 2040 2050
Year

Fig. 3. Annual and accumulated carbon absorption

tCO,/yrO 2 UEFTtHFig. 3). o &-8&5to] PDDY| o4t S E5) 201592 E 2056 W7HA] 9] AA AG7HES I
Sfehd B4 vEE B AYS olPSES Mt Ak 4597 1Y TS AALAY hadf o4k}
7] 9190 PODO WHE e 7 58 W YU U@ Th FRYL 129610/, HA| olistee F4e
Sto] Qlzh BF olilsked B FASKYTE dUS o 22.1701C0,02 FYSIULHKim et al, 2013)
B AR A BYRAS FF olustete F5Y

o1 PDDELE o 20 7] WERE A€ AT 2 Si5Le 3.3. BAEST A=K V1 3N

L oF B ]3] 1}
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Table 7. Present value with Carbon credit outcome, revenue

(Unit: Thousand won)

Year Carbon Credit Outcome (tCO,/yr) Carbon Revenue PV of Carbon Revenue PV of Monitoring time
2012 ~ 2023 759.20 31,424 25,289 1,314,638
2024 ~ 2028 3086.25 145,308 94,106 122,167
2029 ~ 2033 4044.29 216,595 112,887 93,917
2034 ~ 2038 3912.63 238,354 9,973 27,342
2039 ~ 2043 3464.09 240,044 81,025 55,774
2044 ~ 2048 2985.81 235,349 63,930 12,932
2049 ~ 2053 2959.59 229,493 50,168 21,815
2054 ~ 2056 1359.07 131,646 25,262 42,220
QST FF OMGES 123t 2% HEAH F4aE whgsila, v89 44 == 71585} 239§ s%E g 4

Table 8. Total carbon credit outcome and economic feasibility

(Unit: Thousand won)

. All Carbon Credit Outcome (tCO,) .
Species Area (ha) NPV (Benefit — Cost) B/C ratio (Benefit / Cost)
(2012 ~ 2056)
LK/ PK/ BP 75 22,170 -1,061,235 0.39

LK : Larix kaempferi, PK : Pinus koraiensis, BP : Betula platyphylla

e 1zoz vl synktt 2 9% % WE Sl
B9 B 50)3} 182 WIHHTK Table 7). TAIS
ZFO] AL 2034 ~20380] 2F 3.9 tCO,/yr7} TAYSH=
2

o= yehou], 44 WaA 1% L BejRuc o
19 tCOy/yr HAastth ol= 4td9l B B4 29

"AH o2 WS STz 20324 ool Aol
dashs Zo% AT & ok WEH sFe] o
2.61%% Z7}sl= A0 @ 74Asto] 2039 ~ 2043 0] B
4eojo] 71 & 02 etk SAMEAAYA
g AA ARZIHE LTS o F olateleta St
FAA7HA(NPV, Net Present Value)o|A <F -109 ==
o7 YEton, B/C ratio= 0.392 UEFGTHTable 8).

M

4. D&t
202149 7]% 2 A/R CDM thAtA| 9] ol4tsleta B4
ZFO OF 44.15 (COyyro| W, haW Wt o]Akshets F=e
& 9F 2.57tCOy/ha/yrE VERTE ol 29 3 H|wF
72 Az ket o, P9 AR o] FdstA] Yot
3 W AA S5l tha W2 ZAo= Helth A%
Ao =W dFEa AR 9 PDD 2 Al

A2 A GAE 9 EQA Lo wE EGIAQIAE 1
goto] 9] A 9E 7+t 203} 1602 otof -
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2751901}, Aol o\ uT} 27 Uehd Ao B

of AAl 2849 A+ J4IE ARG =2 Ao
HOItKKim et al., 2013). §FH, AR Ao oAk
Hro}h ¥8 Ao 2 ol Qth AtELE X 7|A8% o] Qo]

o]
FFol Flofet, AL RO SRS} T2 AFol
B2 A oA AL BHAfo] HIdste] &4, 424 o
3= J7]% FFch(National Institute of Ecology, 2016). T
o e S9 ]/\1 =z 31]—9] 7512143 %28 22Z0] gz}
_O_

F

o -1
= HAEE, 7—‘4%’5; % H| l ﬂ‘ﬂ OH O*E, T8, B
o] AAe YA BFL XY Tt e Ao
HOItK(NIFoS, 2012). ALFE0] WAL 383 ha ST =

YARIY] A o2 AATA QOB iR M
3 ST} AT WebAl, AoksR YA B
PAHe] HE 55 AA7|ES Fustel BavjE
A B AT £58 AYPPEe A, st
2ol oiek 9% APY SUS 9% Haol Byt
o] Bastet.

E3, S Qo] AR olkaets F4F F2
Sfef MRV AA] W2 /b8l g4 Aol Ba
A0% Bolth 14 AR CDM Aglo] 488 4
(AR-AMS007)0A1E A2 02 TN, dgi%, £
Zehao] g HAESFS AYHES B2 glom, of
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£ 1 do

O



M7 A/R CDM Al Sigknt Sksatr| 553

£ 8 F7HQ A549E9 gEVt 7sd Aot
(UNFCCC, 2020). @A uztolx= A= 2o &
FRARE 2 A A7t fPEGleH, A 9 AF
o WE AN, IS, EGR7IEA0 o't A%t A=
ZF AE7F OFF &=F 5o Qlth(Lee et al., 2017, GIR,
2022). ol Hhito] FYETAAL S e
H1E 5Hog id YAME, YgS, EYR7EAE 5
of BAXAT A%E Legen, ol Arse
IPCC FolEakelo] AT Wlol et oizh 7HEe 4
Hol B8 % S AOITHGIR, 2022). 3HE, S ALl
o] ool & 9= vAl= 8102 dF B CER 7}
A7} Q% A4 Som % % vk 9B U CER 74
2 AFIARS] Jlide] &71RE FEo|A|9h, A= AT
EHHQ A BT Bolel FoAHS £ 4 9

EN
=R

-

0.

J

e
4 Q& Ao|th(Park et al., 2007). TE}A],
Aze A9 g 5T DA gD el
sto] BT Q7 9o, FUHH0E JANE 5
B olAEtet A S XA

O?FO—[O

]

iy 19 mo ox i o 7|

iz i}
B
11[011
>
oft
(R
o,
mlo

AA4 B4 A9 BIC ratio7} 185 A e 2o
2 A19ie] ehgtAo] ot §41 AolAig FAsHA AR
CDM A119] F4j0] digt ehadol gl A2 vt
CH(Park et al., 2007). ¥, S5 Al¥S B3 AFEAYEA
A A0} ALS]ZE, T1”ol )R] A1l 5-9] ¥ -ARS]-A]ul
T-Z(ESG, Environmental, Social, and Governance)7 9=

3k A}g,] A&7HsAo] 1HEHERE B AL X}
& 135 4= Qlti(Jang and Park, 2009; Cha et al.,

AREA )% 2 ANAE TR A
R way o 51 AA°IPHMOE, 2015). ATl
A AR S ERF AEA ABIAS] ZHAE ARETHA
o} HIALETIAZ o] BAs T, AAgo] ARt
JHAIE A7t o 3500’02 BASE oM, ol T
sfol A42jel BHIH FAIRE HAET Bl 3
< Fo2 HATKMOE, 2015).

T3 A& 07 14 A/R CDM AFIS §A517] 9
A A A AR FAHoR AT 7]
& Al&E3t PDD}O] B E Fof TS HAARGOl o
gk PRC A& o] Aol dasieh. A4 sig AHde
A% 43494 20D 4 71465 W3kl Foli 3% o9
W ZYUAE, AR, 58 2UUH, $58 487
9} 1o mE o]iksleta —’F— H7 5ol Slet s
HAARS PRCE S8l 740 7Hsdt, ofget A2

o, IIIOl'

O

9] T MRV7} 7H3HES @k PRCE BUE
B EiAo] ZtEo] glom, E‘%Eia HIA AEA
AYSAITE ol WAT WA WA Rslo
FH4E FASHES st %E}(UNFCCC, 2018). ghH,
UNFCCCi= H&9] PRC FAIZ AlFsto] AFYF7]+
(DOE, Designated Operational Entities)oﬂ 9]3]] A 2 A
SSHES S glost, A7), WA Y, 2R A
2 #5500 ot e Esial s FAE sl
PRC 4 Al BRT ARRFS AAEH Heke 4 ik
2O& COP26 o|% SDM o] ti/d} Ardtoiat
9] dgte gA|EQ oL}, ofy =73 Ayt A f
ojAzild HUEY HHE AL L 52 59 AR
2 vjzio] 97 gt 83} 5o dat myEo] Wa
Ao g BAth(Park, 2021). T3t T2|EA 6.4 w
2} tCER¥ ICERS] ¢ NDCO| ARgo] E7hs5tH,
20134 19 19 o4 521 AYe] A4S NDC 7]ojAtg
O g Hglo] E7FsSIEE, sig AFle AS52TE2 of
DA &-&st= Aol KT AR et =27 BT
0@ Boltk(Park, 2021). £3], 7|& A/R CDM2] AL
N2 9 Az 97U sl LUk 4EAA
AR 9l Atte] ez cjer el sa e
(NBS, Natural Based Solution) &5-& AMGR-Foz F7}
She 5o 34 B4l de 207 Baw 408 B
C(Kim, 2021). THebA], AR LALA 4EAF 9l
AH HUE Y THEHE 53 T 4ol B F49
4349 447 BT A0 HeITHKES, 2020b).
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