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Abstract: This study aims to identify negotiation alternatives related to Post-2012 reducing emissions from
deforestation (RED) and enhancement of forest carbon stock (EFCS) activities. It also aims to recommend
a negotiation strategy considering environmental integrity and national interest on the basis of estimating
reduction potentials of each alternative on the assumption that tradable carbon credits play an important
role as positive incentives. In order to estimate greenhouse gas (GHG) reduction potentials and income
potential from RED and EFCS activities, 99 countries were selected by the Global Forest Resources
Assessment of the Food and Agriculture Organization of the United Nations. A ‘baseline and credit’ method
was applied to estimate RED activities. Gross-net and net-net methods were applied for EFCS activities.
According to the results, Brazil, Indonesia, and the Democratic Republic of Congo have more potential to
get positive incentives through RED, while China, Chile, and the Republic of Korea have more potential to
get positive incentives through EFCS. This study suggests including both RED and EFCS activities in the
boundary of policy approaches and endowment of positive incentives to consider GHG reduction potentials in
the global scale and equity among developing countries. Making a discount rate application of forest
management activities can be also recommended to factor out the effects of human-induced activities by EFCS
activities.
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YREDD: Reducing Emissions from Deforestation and Forest Degradation in developing countries

PTPCC: Intergovernmental Panel on Climate Change
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“Bali Action Plan (Decision 1/CP.13) 1(b)(iii) Policy approaches and positive incentives on issues relating to reducing emis-
sions from deforestation and forest degradation in developing countries; and the role of conservation, sustainable manage-
ment of forests and enhancement of forest carbon stocks in developing countries.
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Table 1. Alternatives of RED and EFCS activities.

Alternatives

RED EFCS
Item
Method baseline and credits gross-net net-net
Baseline/Base year historical achievement of emissions no base year 1990, average between

or base period

1990~2000

5%, 10%, 20% reduction in deforestation

15% increasement of forest carbon removals

Reduction potential reference rate by carbon accounting methods'
Incentive tradable credit

Price of credit (US$/tCO,) 10, 20, 30

Project boundary National boundary

Note': 85% discount rate (the carbon credit accounting method through forest management activity) is applied.

e MEFOFEAF7H] SHgET 2 A= gto]# LULUCF Z%F(Decision 16/CMP.1) 2] A] 2k

2005 ‘FAO A|AIAMEALE 7P B aalol E3E 1897 gAY FE0 7 Z71E LA T F] 5%

M= 5 19909~200519 9] 55254 2 2000 3 HQl 5o 7HF3tt. o]F SRA, EFCS %‘%

SRR 25 E E8F 5 e 99l =7tE 9y AA] Alqtzd B Axd 5o A E3E ] JYAR

ST Al E N e ﬂ% T AEAFT7RTH g AR Y &8s B8 ST & 5 AT
RED E%59] et2A1A vPHE0 2 A 23} ‘baseline and w2bA] EFCS o2 Z71e A >et s3] =7}gko]

credit= A JJEUﬂ?M~94 77N EA A (CDM) 2 ¥ 15%RHS Q1914¢1 &5 a2 7H5ste] ganEd &

FolYA=UNANA ARE-sh= W Eolth &, I A ANE-g F74 skt

o] ©ka SIS H FAS |7t ol xgelo HHA net-net BFAAIG HHE B4 &R s

2 AASIAL o] WloleRRIET & ¥4 S5 B 717ke] g o] &3 A FA 9 ' FrEmE T

Ho wEEY A 2 v B4 &R A= I ForIZe] BA FrEMETES vt BaAA

wegolrt. wgolnt. Wy el 54 |=AEe} AF ] Ao o}
EFCS 52 &aAA WHES 2 483} gross-net & 2t 7P ' FEe] Aozt & 4 2l

A WS AA AELHA A 1A} FeFr) 7l A8-F]

I Ue WHORE, FoF|7E St A A A o] & 1}

2% W3S 8] 01-8(85%)F Aldtele W o)

th W EAA @ nlEA Aol 2443 23 A 1. RED &30 e 247tA ZSETE EtaulE

2] F shs Q19149 247t S SE ke galE H EHNH

A I FFo 7 sk Zlolth £, 2001 w4 AHAE WA S5 g 247 SR

Table 2. GHG reduction potential by RED activities.

Emissions reduction in

Forest area f(;Ar\e/:tr ng:aa:l?;.fée f Avterag;: deforestation rate
Country  Ranking (1,000 ha) (1990-2005)  density 0f2000  (1000tCO,, 1990~2005)
1990 2000 2005 1,000ha % (tCO,/ha) 5% 10% 20%
Brazil 1 520,027 493213 477,698 -2,8219  -0.5 383 54,063 108,127 216,254
Indonesia 2 116,567 97,852 88,495 -18715  -1.6 249 23330 46,661 93323
DR of Congo 3 140,531 135207 133,610  -4614  -03 413 9,516 19,032 38,065
Nigeria 4 17,234 13,137 11,089 4097  -24 337 6,909 13,819 27,638
Bolivia 5 62,795 60,091 58,740 2703  -04 336 4,534 9,069 18,139
Zambia 6 49,124 44,676 42452  -4448  -09 191 4,240 8,480 16,971
Cameroon 7 24545 22345 21245 2200  -09 240 2,641 5283 10,567
Myanmar 8 39219 34,554 32222 4665  -12 105 2,437 4,874 9,749
Philippines 9 10,574 7,949 7,162 2275 22 209 2377 4,754 9,508
Tanzania 10 41441 37318 35257  -4123  -1.0 110 2,267 4,534 9,069
R. of Korea 54 6,371 6,300 6,265 71 -01 66 23 46 93

Source: FAQ. 2005. Global Forest Resources Assessment.
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Table 3. Carbon credit potential by RED activity.
Carbon price (10$4CO,) Carbon price (20$4CO,) Carbon price (30$/tCO,)
Country  Ranking 5% 10% 20% 5% 10% 20% 5% 10% 20%
1,000 US$

Brazil 1 540,635 1,081270 2,162,541 1,081,270 2,162,541 4325083 1,621,906 3,243,812 6,487,624
Indonesia 2 233309 466,619 933238 466,619 933238 1,866,476 699,928 1,399,857 2,799,714
DRofCongo 3 95163 190327 380,655 190,327 380,655 761,310 285491 570,982 1,141,965
Nigeria 4 69,097 138,194 276,388 138,194 276,388 552,776 207,291 414,582 829,165
Bolivia 5 45,348 90,696 181,393 90,696 181,393 362,787 136,045 272,090 544,181
Zambia 6 42,404 84,808 169,617 84,808 169,617 339,234 127,212 254,425 508,851
Cameroon 7 26,418 52,836 105,673 52,836 105,673 211,346 79,255 158,510 317,020
Myanmar 8 24,372 48,745 97,491 48,745 97,491 194,983 73,118 146,237 292,474
Philippines 9 23,770 47,540 95,081 47,540 95,081 190,162 71,310 142,621 285,243
Tanzania 10 22,674 45,349 90,698 45,349 90,698 181,397 68,024 136,048 272,096
R. of Korea 54 233 466 932 466 932 1,865 699 1,399 2,798
Source: FAO. 2005. Global Forest Resources Assessment.
Z2uEd ZFAgo) 74 2 107] =71 S uekE vl A, AR ﬁ%ﬂlf‘&ﬂoﬂ 4, 066‘4 ( %) 1/\] A12008-24

5}ATH(Table 2). RED &5 W& &5 #o] & =71

= %2717¥(1990L4~2005L:1) A A o] B2 =7

rr

2, Bepd, dlmdlAoh, 3 5 i dul =SS
& %E}
37 Bk 1990:9~200597F Az AH 8 WA <)

5%, 10%, 20%E 7H=53te thetell weh 5338
slal vlEA 7HE S 1Co, T 1098, 2098, 30432 7t
Aate] F57pd sAamEd A E S F3HA tH(Table 3).
Hede 199011~20057F A<+ 2825 ha7} EREE
2 AL Eo, 22 717 AlAl Hh e *P%x%% =7kt

Bapge g5 Fxri7ke] Hat ARHEAEES % =Y
A5 AEAATFE 549 vHCO, 2, 4t XJ_ &S HU B

A o*‘ﬂu} HE‘r Jo] ZFx717ke] 3
T & 7He ol wet Azt
L%}HGOD‘HH v &
@ZH%"O] A=
LEyget= 1990L4~2005L47L 0333& 7.13 hao] 2+ o]
e 5= 24%:;] Ak Syt &% Fx717ke] 3
a AHALEE 5% =Y A AEFAES 23H]Co,
2,153 H%— a8 ZA gtk vk fEveprt
717¥8] et AHA 880 5%E EY A5 wiEH 71
A7F 233 (1022))~699 23 (302 8)2] &
2uEd Aol e Aew FAHEIIT F, 1990
~2005%7F e AFH-EH AR 7.1-had] 5%8%] 355ha®]
AL-S 7] 9 A 7Fss vlEAOE had 859
~255%klo] HAE & Sloke ofnjolth. ey Syt
= EXo] thg 7]3H]-8-0] vl-9- 7 o] H=o] wjEd 7t
Ao 7= AA Ha AHEAEES W)= ofE g A9
th o & So] EvEte] ARG gk thAl AR
ZAH 7t ha G ZRAAA 2,0339HY, BAAER] 2,642

(perverse incentive)E Al&& 4= Ath= wA|- ] Tk =,
s, A=, e 3 v Ao s e
wAE AT vete AEE i flolA

A YRGS Bol & T/} P W BAHo|
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2. EFCS ES50| T2 2A7lA LSEMWD ELAS
A R

AYRaEH S

5o mE AE5IAZol M 2

107} =7}2 B8 tH(Table 4). ©] A9 F71HES &4
I FAgle] T, A%, 3= 5 AR Tl

ol 2 &9E 7‘<} 18l2 it} o) F71E

Hlglo 2 AlgdeA=2

mlo rlo

H7F Tk 2000:4~2005% Alo] Hit A e
gross-net BFAA WH - net-net *HE (1990,
1990:1~2000d B 71Ed e e 7IE7Ite s &
e o8t A5 TS FB7HskATh. gross-net
A7 HEE ARk 200059~20057F AR ERASA W
S 7 A, SHEEC] Fl AEE HER =7
= 991 71 T 2UNE S EHATK(Table 5). ©1& =7+
tdoz miEd 7HES 1Co, T 1023, 2082, 3098 =
7Pt = 7PE Bl & A E S 8 TH(Table 6).
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FS.‘l ofN Rl o



268

Table 4. GHG removals potential by EFCS activity.

EEEMEEEE A 98 W A 3 & (2009)

Forest growing stock
(million m?)

Average annual forest
carbon stock change

Average annual forest

Forest carbon stock carbon stock change

(million tCO,)

Country Ranking (2000) (million tCO,)
1990 2000 2005 tCO/ha m*ha tCO,/m’ 1990 2000 2005 12909(?; 12909(?(; 220(?(?;
China 1 10,482 12,348 13255 112 698 062 17,574 23318 27,899 645 522 764
Chile 2 1,545 1,769 1,882 491 1117 023 7499 8909 9651 135 128 124
India 3 4363 4,662 4,698 134 590 052 8557 9,661 9756 75 100 16
Viet Nam 4 658 794 850 121 677 0.6 1LI33 1,711 2,020 55 53 52
R. of Korea 5 248 407 502 66 646 098 20 682 837 26 24 26
Bhutan 6 535 592 621 326 1885  0.58 990 1,134 1,210 14 13 13
Algeria 7 137 164 174 138 764  0.56 246 353 398 10 10 8
Cte d‘Ivoire 8 2,588 2,618 2,683 238 2535 1.06 2436 2490 2571 8 5 14
Rwanda 9 70 35 88 343 1013 030 109 59 207 6 5 25
Morocco 10 161 181 191 75 418 056 322 366 389 4 4 4

Source: FAO. 2005. Global Forest Resources Assessment.

Table 5. GHG removals potential by country according to carbon accounting methods of EFCS activities.

gross-net net-net with 1990 net-net with ave.
Country Ranking  (2000~2005) Ranking basis Ranking 1990~2000 basis

miltCO, miltCO, miltCO,
China 1 57.27 1 1,205.23 1 774.44
Chile 2 9.27 2 267.12 2 161.38
R. of Korea 3 3.86 4 109.90 5 31.24
Rwanda 4 1.93 5 50.88 9 7.33
Iran (Islamic Republic of) 5 1.85 14 3.55 11 4.84
Viet Nam 6 1.20 3 172.69 4 66.53
Bhutan 7 1.01 9 14.13 6 16.49
India 8 0.95 6 27.27 3 89.94
Morocco 9 0.73 13 5.28 10 5.01
Cte d‘lvoire 10 0.56 7 19.44 8 10.10
Algeria 11 0.29 10 8.26 7 11.42
Costa Rica 12 0.20 12 6.01 64 -10.21
Georgia 13 0.17 11 6.69 14 3.60
Cape Verde 14 0.07 20 0.21 15 1.11
Swaziland 15 0.06 18 1.36 16 0.87
Republic of Moldova 16 0.05 17 1.40 17 0.85
Egypt 17 0.05 16 1.47 18 0.85
Albania 18 0.01 15 2.13 19 0.32
Cyprus 19 0.01 22 0.09 21 0.08
Turkmenistan 20 0.01 19 0.29 22 0.08
Gambia 21 + 21 0.15 20 0.18
Note: The Democratic People's Republic of Korea (14th rank) is excluded due to low reliability of data.
Source: FAQO. 2005. Global Forest Resources Assessment.
=7EE T2 S AAHE AR 15%E A 7 o2 FEENT AHHAEES VIS S < (reference
e aEAoE QAE EE vy wEd 7HE o] 10€E emissions level)2 = 3tS 79 35 QAEEE WA
NCOFAL 7P A5 212} 5.79 22 (gross-net), 1219 Fole Tl eSS VIEHSoR S 7
Zel(netnet, 1990 715F), 77122 (net-net, 1990~2000 $- o]} 7He Wk JJAE|BHE wkS = Qe A o)

d7F B 71)0] gaviEd Aol e Aew F
ek 2HAAH 0] A solvhe 2] 79 gross-
net B.TR= net-net §-2714 ¥ o], Fx717k0] FoFr| 7k

N RSSO Be wEd ) 5o 9 5

T = A

WA & Tk Wb F= Post-2012 REDD-plus &2l
H EFCS &35S JQAE E g &5l 2A1ZF A

= 0 = = AN

3] Fst= Aot}
Taura} 2] 19909~200597F A 279 ¥HCO, 5
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Table 6. Carbon credit potential by EFCS activity. Unit : million US$
carbon price (10$/tCO,) carbon price (20$/tCO,) carbon price (30$/tCO,)
Country gross-net  net-net I?Zt;net gross-net  net-net I}f}tl_net gross-net  net-net r}f}t;net
(2000~ with 1990 139103?)?)'0 (2000~ with 1990 1‘;9‘03‘(’)%0 (2000~ with 1990 1‘39‘03‘6%'0
2005 basis 20 2005 basis o 2005) basis o

China 572.74 12,05233 7,744.37 1,14547 24,104.66 15,488.74 1,71821 36,156.99 23,233.12
Chile 92.75  2,671.17 1,613.83 18549  5,342.34 3,227.65 278.24 8,013.51  4,841.48
R. of Korea 38.61 1,098.99  312.37 7722  2,197.98 624.75 115.83 3,296.96 937.12
Rwanda 19.33 508.79 73.30 38.65 1,017.59 146.60 57.98 1,526.38 21991
Iran (Islamic Republic of) 18.51 35.55 48.37 37.02 71.09 96.74 55.53 106.64 145.11
Viet Nam 11.97 1,726.93 665.33 2395  3,453.85 1,330.65 35.92 5,180.78  1,995.98
Bhutan 10.11 141.33 164.86 20.21 282.66 329.72 30.32 424.00 494.58
India 9.50 272.71 899.38 19.00 54542 1,798.76 28.51 818.13  2,698.15
Morocco 7.33 52.77 50.07 14.66 105.53 100.14 21.99 158.30 150.21
Cote d'lvoire 5.64 194.44 100.98 11.29 388.87 201.97 16.93 583.31 302.95
Algeria 2.93 82.58 114.15 5.85 165.16 228.30 8.78 247.74 342.46
Costa Rica 2.00 60.05 -102.10 4.00 120.10 -204.20 6.01 180.16 -306.31
Georgia 1.65 66.88 36.03 3.30 133.76 72.06 4.95 200.64 108.09
Cape Verde 0.72 2.09 11.08 143 4.19 22.16 2.15 6.28 33.24
Swaziland 0.56 13.64 8.72 1.12 27.27 17.43 1.68 40.91 26.15
Republic of Moldova 0.51 14.01 8.52 1.01 28.01 17.04 1.52 42.02 25.57
Egypt 0.45 14.73 8.50 0.90 29.46 16.99 1.35 44.19 25.49
Albania 0.14 21.31 3.20 0.28 42.62 6.39 0.42 63.93 9.59
Cyprus 0.11 0.89 0.78 0.21 1.78 1.56 0.32 2.67 2.34
Turkmenistan 0.10 291 0.76 0.20 5.82 1.52 0.30 8.73 2.29
Gambia 0.01 1.48 1.76 0.03 2.95 3.52 0.04 443 5.28

Note: The Democratic People's Republic of Korea (14th rank) is excluded due to low reliability of data.

Source: FAO. 2005. Global Forest Resources Assessment.
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Table 7. Total carbon credit potential by RED and EFCS activities.

Unit : million US$

Carbon price (10$/tCO,) Carbon price (20$4CO,) Carbon price (30$/tCO,)
5% 10% 20% 5% 10% 20% 5% 10% 20%
RED  reduction reduction reduction reduction reduction reduction reduction reduction reduction
1,370 2,739 5,479 2,739 5,479 10,957 4,109 8,218 16,436
net-net net-net net-net
bres (o009 w190 SUSE loes) it 1990 WOSE, aooanns) w1990 SRS,
basis basis basis
796 19,226 11,943 1,591 38,452 23,885 2,387 57,677 35,828
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