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Abstract: Potentials of AR CDM project in North Korea are assessed and feasible land area for AR CDM
project is estimated. According to our estimation, There could be 515,000 hectares of forest lands deforested
before 1990 in North Korea and 8,854 hectares at the regional level of Gae-sung City, which are eligible for
AR CDM project, based on rescarches of satellite image analyses conducted from 1980's to 1990's. A
baseline scenario assumed 44.73 tones of carbon stored in soil per hectare with no vegetation above ground
remained during the project period following the default value of IPCC's Good Practice Guidance for
LULUCF considering soil structure, climate and land use of the project area. The scenario also assumes that
black rocust (Robinia pseudoacacia) is planted and the CDM project is implemented for 20 years. The costs
for producing greenhouse gases CER (certified emission reduction) credits include costs of tree planting and
forest management, and costs of project negotiation and transactions for issuing the credits. It is estimated
that 376 tones of carbon dioxide per hectare can be accumulated and 503 temporary CER credits per hectare
and 265 long-term CER credits per hectare could be produced during the project period. It is estimated to
cost US$ 4.04 and US$ 7.67 to provide one unit of temporary credit and long-term credit, respectively. These
values can be regarded as the cost of conferring emission commitment of a country or a private entity.
However, it is not clear which option is better economically because the replacement periods are different in
these two cases.
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Table 1. Definition of terms used for LULUCF under the Marrakesh Accord.
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(SBSTA: Subsidiary Body for Scientific and Techno-
logical Advice) 8]2]ol|lA] PA=E3] A4S 1% 44 <
=22 239 THUNFCCC, 1998).
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Table 2. Previous researches on land use in North Korea by using satellite images.

o1 s wEdE v o <]
Land Form, Land Cover, and Crop Use Intensity Mapping for 90 A 1k N .
Agriculture Rehabilitation and Food Security in the DPRK* Landsat 1998 UNEP/M]FA € Labdde
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Multitemporal AVHRR data 1991NOAA 1994 o] 314 ey
AA AL o5t B ool AR} ZAF 1991-1993 1998  <jded 2 el A o
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E4: 5ol EH(1999) A ¢1-&
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’ 23 =z 94
=7 TEEE | ooha)
9,000 s FAQ® 1987 8,965
A *e TEE B4 1987 8,870
o 8000 | oA (1994) 1991 8,638
@ ° olF3Z £ (1998) 1992 8,446
7,000 OlFE (2004) 1998 7,534
FAO/UNDP (1998) 1998 7,552
6,000

TR (1997, ol A S (1999): AlE
1986 1988 1990 1992 1994 1996 1998 2000

Year

Figure 1. Forest area change from 1980's to 1990's in North Korea.
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Table 3. Land use pattern in North Korea in 1998. @) A ha
AR HA AT A ala=Ecte | 71 &
(HE) A AZA FAE Bl (EMEAI7HA)
12,298.6 7,534.1 1,631.7 972.0 533.5 126.2 3,132.9

£ o]5E (2004)

Table 4. International cooperation sites and special economic zones in North Korea.

T A AAEE A

M E MAA, B2 A 2002 66.1 km?

KEDO’ A FE AT, FEAY 2001 )

%701_)‘\1_0 %701'/‘\_]_— C‘é 1998 -

Al e F A 5 Al ef gl B ofF, G FE A Y 2002 132 km?

A B A ST FAEE U HEA S 1993 746 km®
DM TE FAAY. FUR N FHAAA AT 20054
b) http://wwwkedo.org/
o) B HF FAUG U 2004.5
d) EF9(2003)

zyzhe] AFAe] e 5k 199 A A 1990 AESA T <Table 4>= A} &gk ox] K8 521 5
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T OdA] BAg 43 4 Sl o] 55(2004)7 Ko 1998373 (199778 19994 A&
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7¢) 2w o] 7534100 ha ] 22 7]EFAE o] 5 3 ha 02 9 = o), ZH U 7]5d o] 1998
3hg AFL 9F 1,116,600 ha7t T}, WA7EA] AWl A S sl AbR A2 oF 22,601 ha

o0ty e she Aol FAXNE Wig WAL A & 7} vk 1998 Vo2 A ] A HA -2 )
< 0| BE NRHA, FYEA] e YA EN HgTiar 7HEA], B ER], YA 8 Z5ete] 31,455 ha® UFERS
71 £ & Aolth 19899 o)A ArFEE A= 1998 22 7ed= o) gulstkE AgA o] x| 2yt
a9 Akgl ke A M2l 1,631,700 haollA]l 1990 ©] % QAL FAX R FakA] ki 7P gioha V]
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4 913 o] WA o] AZXH CDM AR 71 W& o] € A Aol 28 CDM 7V Hao] At}
t}. o] o]l Alfzgo] bt SHAEAY BEAlE =
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Table 5. Amount of carbon sink per hectare of AR CDM project in Gae-sung.

sz 12 Lok _l; <.v] Lo EIRE FURESY ojusEr FEY
T3 & H0) (tC) (tCO,)
8 25.89 7.30 33.19 121.70
O} LA L} E 13 48.84 11.87 60.71 222.61
20 83.66 18.26 101.92 373.72
O 7 Qe FEEA Y et HoH A8} 58k CDMAYE 2 7 & 7RRITka & 4= 9} 433wl &
AR Qe A 717 FE Ao R BEE s A 4Fgol P23 3 (leakage)S QlE A= M
ol w2 Aew yPgate] 1 A o] AR]] 717 B4l ¥ WSS AR AF71ZE 209, 2EHEAL
7 A7 FAEE AR 7Pty weol~ele 1,000 ha 3132 2 5E-2 BIR| 9 o] 0 284Fol
S22 2467 Y8 IPCC2003)0)4] Al 2sl= =7} A1 WA U (Robinia pseudoacacia)®. 313 Th
R 5A, A, A e dubghe 28519 o]
o W= 5§ Mg FEEAE 7P S wl Al 3) T 4
7105t EFOlE ha 44.73 (C 7F HrAIE L A e AMA717ESE S A BT ZE 5(1985)0] A4
ZH B2 007 F4) E}. 3 7B71 5 Al oA i A RS B85l 7
Strh. Ede] eagsls wolxelld d9AL
2) AFH AlvheE AT SslA IPCC003)01M Ag-ahe B W) w4
At el A 7 AEE F719 (additionality) A5 et 285t 718 850 Bt Aoz w3l
= 7| S oF AMRSelA wlRESE S AS = & W o] *& EQFe] Bhagh vlo] 2kl AEAlY] F
(additionality test tool)g 285} a4 4= g}, A2kt Z 39 63 12 FHe ZIRA =) wloladel 7kl
5= Q3| Atgo] JH7MAAE vl T A AL B = 4473 tC9] Brargko] 207 Mg F o8 Zrlsh= Ao=w
Ak RIEAUEE B3 BAA o]5E FEHs Aol 788tk AbY 717F 200 B had Fshe BhAae)
dukafolx] @37] wiite] Ag s R|o) Ah-g A sk A 282 <Table 5>} 2},
o] g} EAo]&ol] Hla] ZAAH WH o] 3lef -9lef AUk Z} AP bl B A SV 7P et ALY 717wt
' gl b B3ke] A Ao g 2 A5 7hs s WiE A <Figure 2>9F ). A S5
tCERs ICERs
400 400
350 350
300 300
250 250
200 200 103
150 265 150
86
100 162 100
50 » 50 76
0 0
0 5 10 15 20 0 5 10 15 20
year year

Figure 2. Amount of credits issued in the AR CDM project.
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Table 6. Category of costs for inplementing AR CDM project.
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e EE 9=
COMAIS ol dad BXE Bussugos Wy, dd, « B E S
CERES 2N E B 5 Ao FAFH AT Aol o o« EA T LH] S
s 4799 A Y o EX 7} 31| &
g ng goue TP 2RTAA HIn) ST AAFEAA) A e 2YE
T g o 2 e g AR elE o AT UG
o 214153 &
REAp——. Q3 2P A § o] $]o] CDMOE ES87] 18] B g « PHE AL E
T B o« 535 B BT Solu g
o S84 7= ¥]-& (Validation cost)
o A} 5 28] 4 (Registration cost)
] ] TUE e H g
I Lk e Az =2 g3 08 e =Htl% "o
CDMEEO )o H?"—i mo X o= L ]o -Hﬂ%ﬂ@%H]%(Veriﬁcationcost)
o 8 &4 5 <] H]-& (Certification cost)
a) Michaelowa ef al. (2003), Michaelowa et al. (2005)
Table 7. Forest management cost for AR CDM project in Gae-sung. w9 US$/ha
H] g3 Man*Day <lzin|gzk <17y A &l 73 H] H7HA e Z9
=1 7]12d 2P 7.25 2.52 18.27 13.47 30.18 3.02 1.30 66.24
Z97134E =D 7.25 2.65 19.18 13.47 30.18 3.02 1.32 67.17
Z0] 7149 2 7.25 2.78 20.14 13.47 30.18 3.02 1.34 68.15
7R X 7163 =D 3.66 3.06 11.21 13.47 15.24 1.52 0.83 4227
a) 27499 10%, b) 9714 2%
*1,000=1US$
09 71205 2 CDMARI AZAROIA o) s AlEE AAFle 3R] glers £ gl de
o EAe BAERE 2E 7P AT @A) s Tl sick wate] A9 Ak SAEE 7IFEC R ha'd 3,000 1
2 Ho) Qe FPE BT 2EAR A ge ulE  Rg /1FOR ST BE A|9e £58, 45U
AL 25T Ihe GG B AZ WEe] meh  ANLES Desky Aok SrE dReAE A5
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Table 8. Project negotiation cost for AR CDM project.

H]-8-(1,000 € /project)®

H
T R 2 A
AL 250 (324.25) 125 (162.13) 366 (474.70)
27 &on L 40 (51.88) 35 (45.40) 207 (268.48)
HFH 2 ) ur 35 (45.40) 30 (38.91) 40 (51.88)
sFNA= 30 (38.91) 30 (38.91) 35 (45.40)
o ¥]|] (10%) 36 (46.69) 22 (28.53) 65 (84.31)
A 391 (507.13) 242 (313.87) 713 (924.76)
a)( )] B2 USS F4 A, 715 € 1=1297US$

Table 9. Registration cost of AR CDM project.

712 2-43x3d7h) dAlehe Aoz Mg E

A1 51, ce

AM] U] 82 Michaelowa & Jotzo(2005)%] 4] v‘:_’—"q
o

(ABE 2 24100 . 0 IEUSY)
< 15,000 5,000
15,000 - 50,000 10,000
50,000 - 100,000 15,000
100,000 - 200,000 20,000
> 200,000 30,000

&t Prototype Carbon Fund®] Aol Slojx]9] n] &2
&3 TH(Table 8).” =1 )¢l Michaclowa er al.(2003)-&
Z¥ CDM A ARIEAS B8 ZUEE Hg-L u)3)
°F 10,000 €2 43k e o] = et Aly 2w
080 2 A ZTE

& *]: UNFCCC, http://cdm.unfece.int/

NEAE 55T ol At ulEdY 2%s gEa ¢
T oF 3k A B3] YA E vgo] e 7EE

% 7|

Z2 YU T e 3 g ¥ 249 22E J)jEo s g H ol d¥F GHGHE Z&2 %S 71522 CDM A3
Man*Day7} €t} weha] 7§49 x o] Man*Day ¥F7F= F Bl A 315 I THTable 9).
USS 2.40 ©] |}, o] AxE 7|50 r 243 2gu)¢ olde] vl EaE-g 7o g e /X =Y CDM

< ha ©& °F USS 1,275% o]t}

A 9] B2 <Table 10> 7220},

ZHol%o ] Yoz W X =E &

AR or] HGL 2005 9% A AT E )Ee 2) A8 24
2 AT AT Eor Fgste] AEsldn) A BAL BAE 4 F548 i A
(Table 7). 7H/d3"<+] <174H]2] € US$ 57.5= tf2 JiE HEdgS 71202 s on] A3 <Table 11> 72}
=l Hlel] W o] B R wpd A A0l 5% A <Table 11>9] Wbt BrAF53F v S a3 F49
<= 7HISIITE. oA R 9] 2] A kol whE 2w gagd oid Az 9 Aengns 789 Aow

Table 10. Cost of AR CDM project scenario in Gae-sung.

T2 a5 F A7 H)-&

zZg g 2 Zgu g 1 1,275,000

Ze)n e EERES 2,34,5,6 243,830

A1 g AE & 0 324,250

AR W 2 e 0 45,400

ZH & A B R A= 5 lH) & 0 51,880

24 7% ¥]-8(Validation cost) 0 38,910

A+ 55 ] 8- (Registration cost) 0 5,000

CDM EUHHE & 5,10,15 ZF 4,500

PAv & 1l =@ 4 F ¥]-&(Verification cost) 5,10,15 €1-= Uszg 122’99’;(;
Hi &9 53] Y] §-(Certification cost) 5,10,15 YAl &H el 2%

USS 1 = 1,000 7]

OAp) R WG ZheE WRHEAND B]4-2 30,000-40,000 € /project(PHFE-L2 35,000 €/project)2ldl, T
A1e] CDMEZ ALYl 7]&) 7akg] HJHJ cﬂla %% FolA pEE uhg S A8 5 Qoka AR

F 35,000 €/project THE #AHEH 4 i} °] 3% 53t 3

o Hp9) 3o
A% 20 B4 ol
451 91402 COMAR ) AL okzt 3R 4 Qg Aoleh
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Table 11. Cost-effectiveness of AR CDM project in Gae-sung.

o 2 8k 28 CDMAKI Y] A A AT 243

ZPH]-E(US$ha) 1,275.00

2] ¥ 8-(US$/ha) 243.83

H) & (1,000 ha 715) Ap¢d 2] G Ak A AL USS) 421,530
CDM 3 A H]-&(AHF 2 A, USS) 96,320

FH& 2,036,680

5 o2y ()0l v 2 O 1CO,/ha 373.72
FEE (AT tC/ha 101.92
=)o (oho) o] A O tCER/ha 503
R (@A) ICER/ha 265
. US$/1CO, 5.44
N Us$ /tC 19.93
=B u] 8 A US$ /tCER 4.04
f&d3F v &4 US$ /ICER 767

a) AR ol & A Fell A & S H]§ 2% A ] & 7

{CER/ICER 7Id E=¢olA e d7AznEx Hud 7+ 3
= 9u]& 7}7Ith. Richards and Stokes(2004)= 1990 th
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tCER®] 503 tCER/ha, ICER®] 265 ICER/ha® L}E}G}
ZF FYH H-§2 71302 (CER 3 ©9E A2ksl= o)
F¥ H-4-2 US$ 4.04% V}E}A ICER 8 ©ro) 2 A
ZretEdlE USS 7.675 UeRdt) o] Hlg-o i 7=
o5 A Al A mlEle] ERAHOE foA]7]=
o asghvgoR Fj4s & 9o}, 2@} (CERT ICER
S S A7 g27) wl ol A1F 7HE o) ThEA
A2 7 o] S| MiEdHgTo R I A 4204
o SlejAale] $-915 7IEs e dETH

el FolH TFomAe] BAEF| S0 wEA
A& &8l A W3 (internalization) 2] A& =M
A AbgEef 9lo] T A el SlAlEl Hg wol Sof Zu)
a9 vhE 23 CDM AN 9 B3 AEE 715w sl
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of FAAH frAsA diHsloreh 59 2 oA &
ofol 7+ B} FobE el Wgkn o] W o s Aot}
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4

Q1 2012%7pA 5k g o] Ho} glom 1 o] F vkl
M= A Fadel R Sl sk T3, 71 T sy ek
A ANA ©]Z LULUCF(Land Use, Land-Use Change and
Forestry) = /5 AW AHE Eok= AFOLU(Agriculture,
Forestry and Other Land Use)Z #5532 )t}

wol7b SLE A AM o] Akl thHol] glo] 7|ek A=t}
¥ ¥ KHCBD: Convention on Biological Diversity) 5=
AbERel WA § CHUNCCD: UN Convention to Combat
Desertification)#+&] A £-21912 2% CDM AF{ <] vl
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