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Abstract: This study aims to verify the economic validity of the REDD project in North Korea by estimating
the potential carbon credits and the cost of REDD project. The REDD potential credits of North Korea are
estimated based on the international statistics of forest area and population from 1990 to 2010, and the cost of
REDD project is estimated indirectly by annual land opportunity cost of agriculture assuming that South Korea
will aid the food production per area in North Korea. When the 25% reduction scenario was applied to the
annual deforestation rate in North Korea, the potential REDD credits were estimated to be 4,232 million~5,290
milliontCO,eq. for 20 years. It would account for 28~35% of South Korea's national medium-term greenhouse
gas reduction target. On the other hand, the break-even price of REDD project was calculated as the profit of
agriculture in the land available by forest conversion in North Korea. It was estimated to be 19.19$/tCO,eq.
when the non-permanence risk of forest conserved through a REDD contract is assumed to be 20%. This price
is higher than the price of REDD carbon credit 5$/tCO,eq. dealt in the 2010 voluntary carbon market, leading
to no economic feasibility. However, REDD project provides co-benefits besides climate mitigation. As previous
studies indicate, the break-even price is lower than 20$/tCO.eq., which is the social marginal cost of greenhouse
gas emissions by loss of forest. Therefore REDD in North Korea can be justified against the social benefits.
The economic feasibility of REDD project in North Korea can be largely influenced by the risk percentage.
Thus, North Korean REDD project needs a strong guarantee and involvement by the government and people of
North Korea to assure the project's economic feasibility.
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AsloF gt} Busch et al(2009)%} Deveny et al.(2009),
FRAEY $932010)9) AFoME A g AF
W3} Folg MY oz 7HYstE FE2FEE AT
3HA ¥k, REDD?| #2FEE #4571 fsixe tid =+
7te] 48t 2 F7He] QAR A A8 FolE Thet
stojol gt A G- FA 8 F7l T IF
< W=t B4 8 F7hs F71e] A2 A B4, A% F
T 9% o A F2 AR, A7) AARE §
o L i s, 2 FAME A Aol 7 E
FAE A= 89S ¢l UKo |}, Kothke et al(2010)
< 20109 H[F-EA (NAD 817) =7H8 tjde= & <
T EA0A Ak B &3} QIFEE Alo]oA] B fejn|
g &9 AHAA 7 de-E HHW v Aok B AelA
£ 53 QT 2 4 FAE 883t AP Fo)
g 5% 7 e AN E Y Aol =8 FAF
(2010)9] B3 A+ o F ARE 3]7] 4]0 dYste] &3
AR A o] M3lE &3] & Aoj)

Zhang et al(2005y& FFotze]71e] AFAE DS &
A& 58 9ARH Buske A S AEEn o) 2
F7F AQ 7HsEla A e Ao QIFEHE, 4t
H 39| 8H(Degradation)2 13+ ©& AT AT +
A& Aolct, AT FF AFo] BT 53 44,
LAY Hremote sensing)d ]l 3t HEE 7 Fo] 7}
S3lt) olo] ¥ dFdA = REDD 7heH AP A&
(Deforestation) 7+ 22 3t

34| REDD A} £3 gauj=3 guo sy
Ao B3 Fejd 7Ho gL glov, o
Fo] FEg A2 7 B o] ==L kel

Table 1. Costs of REDD.

7 &, 2010). 93 7]ell= B3 (compensated reduction),
nested %, H.37]F(compensating fund)e] Uth
(Estrada, 2007: Bellassen and Gitz, 2008%|4] #]91-&). B
FAEE Aol ARSI e BA A ¢ F43 7HA]
E Fo3ld, 7 F THEe] gaujEde dse A
S YecKSantilli ef al., 2005). ¥ Aol|Al= REDD %
A AT o] BAE i ES 888 Ao
BARE WEEL U8 F 2 i 2 AEAA
oA Azt g4 AR AHAHA AA7L 7S 8
A EAsRE BE 4 Al A7t 7he st g4 )
Zol thsl] =2] sh= A°] REDDS] HZ 74l i
3 7Hg F8- HldA 82 5 AE Aozt At

L3k 9 9] REDD #A %<& Deveny et al.(2009)°] A
AIAl 7+ tge2 Al ©r4A| S (Forest Carbon Index)
& A3 S A4Sk (1) BE AHAKIS M
B4 g 18 $EAS(Risk buffer coefficient)] T}
Deveny et al.(2009y AFg 2] H] G/ o $F A3 A<}
ARA717He sl HI9EAA(BYE 0.82 AME-SIRITT

REDDE &3 o|4tsheta vl 7H5%(1CO eq./ha)=

A 3 FAF(C), [1C0ea)
e rea b o M

2. §8HX|%2| REDD Al{H|E

REDD AF{H]8-& Table 1914 et A 72o] 7]
3]4]-&-(Opportunity cost), 7 2}4]$-(Transaction cost), ©]
3§ 1]-&-(Implementing Cost)2- 2 A =|=d], o] 5 7]3]H]
go| 24 = H]&0] 80~95%F 7} BTHWhite and
Minang, 2011).

olell & AFelA = EA] tiqtHQl o] &oflA] WAt

1. Direct, on-site

— Profit difference between conserving forests and converting them to other, typically more valuable, land uses
— The difference in profits from increasing carbon of restored forests

2. Socio-cultural

Opportunity coat — Livelihoods restricted or changed

3. Indirect, off-site

— Psychological, spiritual or emotional impacts

— Difference in value_added activities (changes in economic sectors attributable to REDD)

— Tax revenue differences

— Agriculture and forest product price increases from economy feedbacks

— Land use planning (land tenure)

— Governance reform
Implementation cost

— Job training

— Administration

— Forest protection, improved forest and agriculture management

— REDD program development

: — Agreement negotiation
Transaction cost g

— Emission reduction certification (MRV: measuring, reporting, verification)

— Stablization, prevent deforestation moving to other countries

*Source: White and Minang (2011) revised
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1. 8B§iX|2je] REDD Rz

3o AHuE, A3 P APA LU L FAO
(2010)2] MIAAFEARIHE 718 54 (Global Forest Resources
Assessment)E E-8-31%1t}. 20104 715, 53] AHEHA
+ 56663 hao]®, 1990104 20108717 9] AP+ &
gk b A8 22 126,750 ha©|tH(Table 2). 20053 5-€]
201083717 9] B3| o] AHgHA HaE-L 2. 1%2, 2
2 7174 A AA B A3kE2 -0.14%2] 15u]0] @it
ol Heldel -04%EtE o, Ax A ole] -0.7%
HUE ¥ F3]°]tHFAO, 2010).

2. BFX|%42] REDD AliH|&

HoelA A gAde 98 g ek olfAE
cheht F}de] A2 53 #d o] Aol 71Es o
ok, Egke] tehle- 19639 39 ek}, 7147} o3
A AdAe] QM-S B3l AR tEhee A5 2435
gL A g Zog dEfA . F-E53 A% EA 8 3
ZA&}7] flal] WA ] S5 ERg ot AAF 2 o
A2HES tiil g oz Aufg Zo|thF-$-4, 2006). ©] 7]
2 52006y A QoA 2] Ahgwsl 2oL tj o]
FAE AgE Aoln] AgoA A2 W3 v|Fo] A
A Fl& AP A o] oF 72.43%2] 635 haol] E3itha 5}
Ak & dteM e A7 5 EA7ISN 8L 853 F
Eo] AF ALHE oA 93 A4S adlE BAss
g 285 ¥]82o2 st 3, BaoA w9
HE g AN 5 Qe AFE Hito] A s 7}
A3ttt FAOS] FAIAFE ) YrER 1990 5E 2008
7HA 3o 44 9 ZAAte] o] A A4S A
2,2 A gEhl w9 43 o1$e Nz had 7
Ax)9 HF 7Y% A 5 e 23L& 3.

Table 2. Changes in forest area of South Korea and North

Korea (1990~2010). (Unit: 1000 ha)
1990 2000 2005 2010

South Korea 6,370 6,288 6,255 6,222

North Korea 8,201 6,933 6,299 5,666

*Source: FAO(2010)
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Table 3. Mean and standard deviation of crop prices, yields
in North Korea based on FAO data.

Maize Potato
Yield(ton/ha) 1990-2009 3.57 10.80
Mean (+ annual standard deviation)  (£1.58) (£1.35)

Producer price ($/ton) 1991-2008 580.63
Mean (+ annual standard deviation)  (£96.61)

541.17
(307.78)

*Source: FAO revised(2011).

Table 4. Mean and standard deviation of income, farmer
quantity, total yield based on Statistics Korea and FAO data.

Mean
(+ annual standard deviation)

Income($) 1991-2008

Number of farmers (1000 people)
1991-2008 8112.32 (+269.48)

Total yield (1000 ha) 1991-2008 3518.60 (£49.66)

592.12 (£114.78)

*Source: Statistics Korea(2011), FAO(2011) revised.
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Figure 1. Prediction of forest area change in North Korea.

Table 5. The relation between forest area and population of North Korea(1999-2010).

Coefficient Standard deviation t-value (p) 95% range
Population -0.46%* 0.03 -15.22 0.000 -0.53 -0.40
Cosntant 17300000%** 677223 35.59 0.000 15900000 18700000

— Significance level *_10%, ** 5%, ***_1%.

DEghe Ao EpAlor Algf 280 A7 A o] YAlEe] A 4T, EllA g WA 7 QA 5 9l Al
gho] A sEelx 7P slsd ] ol d3te] Algk 245 Aakal 714 S Al s A-43 0 Ak 71 o] 3 YAk A
S ARl E718i Aol A Avldl wle] 71AL ouisled], FAARS S Jepd A 1A ¢ disiMe sl A
WS AAkal B2 RS vkl A 71 $2]E QY akA she] 243

IFA02] AkZollE 19904, 20004, 2005 2010928 AIHA ALBTE EA g} o]df] B dAFel M= TRV} ol HEe b

ME AREE 2 B g2 A48l sk
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Figure 2. scenarios for preventing deforestation through
REDD project.

Table 6. Potential REDD credits in North Korea according to
the scenarios.

REDD credits(tCO.eq.
Sietiatio Defoiested ts(tCO,eq.)
area*(ha) B=0.8 B=1.0 (No risk)
D25 938,198 42,322,465 52,903,081
D50 625,465 84,644,929 105,806,161
D75 312,733 126,967,394 158,709,242

*The results are estimated based on project durations to 20 years
(2013~2033).

A4S 100% A0S o AdF 5T + e =
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Table 7. Net present value of cultivation per ha of cropland.

Net present value of cultivation per ha

Discount rate(%) of cropland (USD)
2 35,283 (&5,178)
10 22,081 (+3,671)
15 16,263 (£3,058)
20 12,637 (£2,640)

Table 8. Break even price based on discount rates(r=0.04).

B=0.8 B=1.0

29.52 (+437) 23.61 (£3.50)
26.00 (+3.85) 20.80 (+3.08)
19.19 (42.84) 15.35 (+2.28)

Living Biomass only = (A)
(A) including dead wood = (B)
(B) including soil carbon

Table 9. Break even price of REDD credits based on discount
rates.

Discount Break Even Price

rate(%) B=0.8 B=1.0 (no risk)
4 19.19 (£2.84) 15.35 (+2.28)
10 19.15 (£3.18) 15.32 (£2.55)
15 19.22 (£3.60) 15.38 (+2.88)
20 19.20 (+4.05) 15.36 (£3.24)
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