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ABSTRACT

South Korea has set national greenhouse gas reduction targets for 2030, including a goal of 37.5 million tCO,eq reduction
through international efforts. Within the forestry sector, this target incorporates a reduction of 5 million tCO,eq through the
Reducing Emissions from Deforestation and Forest Degradation (REDD+) initiative in developing countries. To achieve South
Korea’s Nationally Determined Contributions (NDCs), it is essential to expand REDD+ projects to additional countries.
Successful implementation requires strategic selection of target countries considering social, political, and economic variables.
This study aims to identify and classify countries suitable for participation in South Korea’s REDD+ by analyzing forest
conditions, socio-economic factors, political characteristics, and existing cooperation agreements with South Korea. Principal
Component Analysis was used to extract common factors, followed by hierarchical and non-hierarchical cluster analyses to
classify countries. The analysis categorized potential REDD+ partner countries into four clusters: foundation building, potential
growth, upper-middle income, and priority access. The first cluster comprised 41 countries, including Belize and Honduras;
the second cluster consisted of 16 countries, such as Tanzania, Bhutan, and Fiji; the third cluster included 29 countries, like
Costa Rica, Ecuador, Argentina, and Chile; and the fourth cluster comprised 25 countries, including Laos, Cambodia, and
Ghana. This study provides cooperation strategies and investment insights for the public and private sectors in selecting
REDD+ partner countries. It also serves as a key resource to help South Korea achieve international emission reduction targets

and meet NDC commitments.
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1. M2 = REDD+E 59, 94 9 7]e} EX] o]&(Agriculture,
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54 A & H(Sustainable Development Goals, SDGs)E &
Joh= Hol= 783 ko] E 4= Ich(Bastos Lima et
al., 2017).

o2]g% o]F, REDD+E 7FE7%7]|of(Nationally
Determined Contributions, NDCs) &3 ©o|gJ9] £33 =
TE FEEI 9loH, ofF 3717t NDCoj|A REDD+&
E2 45 AAEE 7H 4 A 2 AF5HAtHAngelsen
et al., 2018; UN-REDD Programme, 2022). REDD+ A}
= & €53 ASAAE A= NDC /g8yt of
Yk, 2@ A6.2xo) wheh e =71 NDCoj|= &
83 % 9lrk ol Al622oH FHT B W2y}
Asto] =71 7+ =412 o] A (Internationally Transferred
Mitigation Outcomes, ITMOs)& S3] AFA=o|A] HAISH
AEAAS B2 o|dAF W 7hsstth(Jung et al,
2022). o] wtet, S-2jitet A 203010744 REDD+
AAE olggate] 5009 tCOeql] HA|THEA 2 S ShE ot
1 NDC gA4of 7|93} A} SFHKES, 2023).

AR 20123 5 E RO}, |}t 5 S g orAlof
£ SHOE REDD+ AANYES F26kqleh 18y &
AN7HA] AP AHARGS APEE gAaAR oA AT
A[lo| g NDCol W& RS WA 4 g WAL
91%1eF. NDCofl 2-8:5]7] 9I3141E UNFCCColA] Q1st
L 7} 9 Z37KSub-national) $~3&9] REDD+ A
3] 7=A2L st ol AUk Song et al., 2023), A
R0l 23 AWAYL TRAE Szolx ofojz
7] wh=o] NDCo] skgal] otk o]g 25| 93
AL FAGEAYPOR AGTS & U= $F9
REDD+ A4 ZHpato] gfisf yrtarat gt ojw] 2
L5 LR E57F E2] REDD+ ARIZE 24319
o, Be AT 20| AX) Bl Herg wals)
a3l Qi

FYIAL $YY, 28, LF 5 R Boke] B
i Z(Official Development Assistance, ODA) X =4
MEEY A =2 AAsH7] gk A7 &de] X
8Jzjo] 2tH(Choi, 2013; Choi et al., 2016; Heo et al.,
2018; Hwang, 2019; Jang et al., 2022; Kim et al., 2010;
Lee et al., 2013; Lee, 2019; Park et al., 2013). L&}
REDD+ AFY A7t sl s wjo Bt 4%
o|t}. Bae and Seol (2012)2 247t~ &A1} o=
o] AHEEY A2 resto] 38719 REDD+ i =
Ve e ol 24l FETAY0] £ 27}

S AR AT A7 AFoCO SE=Rl =7H
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2402 A45te}h. Kim KH et al. (2020)% REDD+ &
g2 AXotaedl, A A4 FE5oE 1t 84
o NDCo| A @ REDD+ %3} of 5, B}Z AR} REDD+
T JL I (Warsaw Framework for REDD+, WFR) 4tj]
ol R7S] FE ofR Pelete] REDD+ AMAY
7t 55 F7HE whgsiaitt

a2y 5 A5 25 REDD+ AFJ9] A 7Hs/delu
SuEtele] FEB/AE 1A oU, Aol AHA
4 A AA e WrdsHA ERE ATE UL
ITMOsE 5517 oA S-2uetet A= 1 715
H3}E Y A do] AggE|ofof StEE, sig =7}9] QMY A
1 AAA AFgolvd fuEtete] 382 dEBAE
125tz Ao] S5tk ES REDD+= EX| &Fd &
Ay A FH19 Y 5 ARA 290% 43 F=
0] 2] 7] wj&2of], thzH 2 Q1S kst v = Ao 371 A
2k o} g of 3Hh(Chhatre et al., 2012; Di Gregorio et al.,
2012).

weba] 2 AqtoA= ML= A 2 8,
ABAA a9l AAA B4, vt €9 A4
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e Wlol gPe TRSTA Beh w fel
REDD+ ALle] 849 A9 Wk AN, ¥ =
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2.1. g4z

g uete] REDD+ AFY tiAd=S R3] flsto]
E JFofA= 7|£ 5P Y EoF ODA (Choi et al., 2016;
Heo et al., 2018; Jang et al., 2022; Kim et al., 2010), E}
FoF ODA (Choi, 2013; Hwang, 2019; Park et al., 2013),
REDD+ A= B4 9 7|2 ZA Q9I(Bae and Seol,
2012; Kim DH et al., 2020; Kim KH et al., 2020)3} ¥
& ARATOIN B8 WHE FEslo] AT B
Mg 4 i WS AR

REDD+ o]3) @& 2Ap} REDD+ X2Qlgj=iel
4 ola7]4t 7% o= NDCo] AFE] = REDD+o] %3t
o, Seiuioe] WeukAL Ald PHEE, on
Hol 71283t 7| 2gA A2 oie FHFYSS 11y



TRIFHEASMSTNY = MFS 2t f3st 37 749

A|4>(World Governance Indicators)o|A] A|&5}
= FAA Y, AR 584, FARNE A5t F 13
7ol M5 7SIt (Table 1).

REDD+ ol @igol that B7le oz ppes
W7E Wao A9 §7ol geh 0 Ex 12 Bohwos,
wiZAp} REDD+ Z2)Q191200] A§ 2t 2717} ol ]t
& Qoh} vhsAlo] wet 4] olF asg uiEke
2 0~1 Ajoje] H42 BAkAT. FAHOZ, 47 ol
A9 % SPE oS AL 1/4029), F 1S oW
= A% 2/4(05), Al 7NE OB % 3/4(0.75), Yl A
RES ol A 44 (L0)Z SISt 1 9] Akl
£, 1905 ODP 5 9149 Wsk W w9} Aolel
ng Al EE3E Agelel BAL SRss
A oA 20249 712 OECD 7frz9193]
(Development Assistance Committee, DAC)OJA] W ESH
T3t BFEAFEE REDD+ ZE|J 93 o] 57t= 47
Stitt. OECD DACO|A] F+E5H= Y29 s 852
1919 FHESAE(GNDO] w2t FWl=H(Least Developed
Countries/UN A7 QIAAFAR| %, FAA FFA A4 1L
), 7|8} A AE=(Other Low Income Countries/2022
1919 GNI < $1,135), 519 S4A5=HLower Middle Income
Countries and Territories/$1,136 < 20229 191 GNI <

Table 1. Variables

$4,465), A9 F54AE=(Upper Middle Income Countries
and Territories/$4,466 < 2022 1919 GNI < $13,845)
s % YHA=E E551irh OECD DAC ¢=ol= 23
A kot WFRo| 2otE FHE 2ods5to] F 142705
Qo= sgom, BN 4TS ko] 95 2
A7h Ar ARS AT AZHOZ 11I4FS
Mooz AAstd. s E Eixe ofxL7t 4871
=, OFAlo} 307 =, otH2l7L 2170=, +¥ 1071=, 2A]
ofo} 20 pelstet.

Mz AN o

2.2, G71YH

2 AFoAE gyt REDD+ AFY did= AF
2 9o BEAE, FHE EX(Principal Component
Analysis, PCA), A543 % H|AFH +HE49 dA=
A3 SFATH(Fig. 1).
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(Jolliffe, 2002). THZC 2, Hlo|E 9] Z3HdZ H7Ist7] 9
3] Kaiser-Meyer-Olkin (KMO)2} Bartlett®] +FA AAS

Categories Variables Year Source
Warsaw Framework for REDD+ 2024 UNFCCC
REDD+
Forest/REDD+ in NDC 2020 Kim KH et al., 2020
Bilateral Forest Cooperation 2023 KFS
Cooperation with - -
Framework Agreement for Cooperation on Climate Change 2024 MOFA
South Korea
Priority partner countries 2024 MOFA
Forest rate 2022 FAO
Forest
Net annual forest change rate 2022 FAO
GDP per capita 2023 WB
Socio-economic Human Development Index 2023 UNDP
SDGs Index 2024 SDSN
Political Stability 2023 WB
Political status Governance Effectiveness 2023 WB
Control of Corruption 2023 WB
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Literature review Principle component analysis

Hierarchical cluster analysis Non-hierarchical cluster analysis

. . Dimensional Reduction and
Selection of countries and — o
. Principle components
factors for analysis

. . Classification of data into a
Specification of the number | —
predefined number of
of clusters

selection clusters
Fig. 1. Analytic process
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45 AASHAT. K-means w3 %@.% ARdoll A4%
Ao 5 HEF o R HoHE R og AjujA|sto]
-3 U AR F4stehs ‘ﬂ“‘o]r’} olE &df =7k 1t
40wt =7 Ak, 24 #59 E4% A
oS BAT & Utk &, =7F 3 S WE FAMS

Hsto] Sefutet REDD+ A Tha=o]
9o EAT XjolH e EASHT

B4 A7} KMO Zhe 07222 Ui} 248 24
AT BEYL SIS Bartett] 7EA AHoIA

Table 2. The results of principle component analysis

0.00008 FAHOZE FoJsiqitt. 137] W F 4719
F8 Qarlo] F&HloH, o] 4719 221 Ao djsh
76.25%9°] g 7Rtk 89 F& Al A{FATF 1 0]
A9l QoIS Adslon, H WA (varimax) 34
ARgSto] £ W47t o] @Rlof oJsto] A E=A] 1}
Q‘rﬁbﬂ} ﬂ&’it}. 821 AAgko] 0.5 o4l Rk A
Q& =&t tH(Table 2).
25 3&% T8 ¥ese 545 v
Oﬂlﬂr Al 1821 1°1F GDP, SDG A=, XA =0
A 221 AAgke] 0.7 olFo® Yeh, o5 7F s ¥
go] &thal wsto] ‘ARR]FA| a9’ &7 sttt Al
28R101M= AAA M, AFRAEA, FAFE HTt
0.7 o]o] AAgE Ko A @ A, A 38202
=7} NDCO] REDD+ A3 %3} ofX WFR 4tf 7]k
%, & HE o] AHE%)E EZdet A o
REDD+ @302 AHoJ5}9ict upx|eto g #| 48912
71583t 7| 2@ A, A FAEES, BF SHE
g5 MpE 25 PO% - uzEtete] gog ERs)
Aot A= AR (%) HMeE XASHFo 8
ol AAgko] 71291 0.5 o|5}= e} FA B4 A5}

oz s

Variables PC1 PC2 PC3 PC4
Framework Agreement for Cooperation on Climate Change 0.085 0.036 0.136 0.697
Bilateral Forest Cooperation 0.398 -0.069 0.047 0.600
Priority partner countries -0.164 0.076 -0.026 0.851
ForesttREDD+ in NDC -0.314 -0.011 0.799 0.047
Warsaw Framework for REDD+ 0.144 -0.013 0.830 0.262
Forest rate 0.140 0.175 0.827 -0.088
Political Stability 0.280 0.737 0.293 0.002
Governance Effectiveness 0.348 0.854 -0.013 0.147
Control of Corruption 0.130 0.923 -0.023 -0.060
GDP per capita 0.889 0.223 0.104 -0.156
SDGs Index 0.777 0.430 -0.076 0.249
Human Development Index 0.887 0.311 -0.029 0.162
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%} 9, AFEL REDD+ 7|3t MsS3} shpe] 24
Bog %ol £ golo] 43 Aol 98-S st

il
=4 A3, 9] F8 2y A
et Aoz FESilth. AT LHUEHL W] 4R
ot o] Aol e L7l Aot THol =
stk ASH THLHE B 42 TANREEH 7
9 Hzx 24 S T3 &, AT
k-mean 2 ASHAH. HASH 2HEHL =
7l AT F 4 AAE wEHe
of 28 Wl #ite ik Ao
o] ¢S MR Aot on, E7E =7he Table 3
o 2ot AA A =7t 5 24 12 e, et
Frujot 5 4178 =7h, 4 2= ¥l Yulvloh, Ret 5
1670 =7k 4 32 A, WA, d= 5 297 578 &
A 4 TEEAlL 22" w02 5 25 SR 2R
=3 tH(Fig. 2).

7 23 g =7k=ol Sohs M 5452 7
o AN, 2 SH%E FUstel 24 3t

22 %

FAI Aol S WS TR 4 YU 2 12
% REDD+F 99 ghe thehgon, voix] gole me
L AN o]

% e BAX X W AL X7 2ol
B8} 7bg Worek. ol A, Ae] Bl Hoksht Ak
W] &3 REDD+E I3t 713 30| & o] 9l

SHE2 FAE oIt 3 28 HA 2 AMdAg]
FA7F 7P =8 G B 0w, REDD+ 7]4to] dis) 7}
g 3Tk AAAA A o2 F7] s b A o]
U} WFROJA] 278} 4tf o]g7|4lS o}z njadslr] &
gt =7E o]FolA Utk 4 32 A AA 8%l FX]
9 AMAAY] £27F 4O FHE UEh AL, f-Eueteto]
P = AxXoIA) ol F445E 7 B 19l
T GDPE 7HF &SItk 12y QuE FEBAL e
=7he llon, AR T FAEE S B F7F 4R
At v e g 3 4= fEuetele] FE At
7P 384 =7 BoH, 7|3t 71 EEA S A
Z2stAY =9 Fl =77 BE ZFEAT F7HE A
3744 991, A+ @ REDD+9] 7] 243T ¥ 7S
Uetitt 9-Evetet @847 FS5tHA REDD+ 7|
e F 5E S7F REgh)

A5 S7HERE vwet A9, 43 1% +3 200
ofxe|7} %717} 71 Wol ZFkE o] Slgich WA, +3
2 ofrfote} ofH| g7t tiEo Q= F7Ht thlor,
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Fig. 2. Distribution of countries by clusters
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Table 3. Classification of countries by cluster and the value of cluster centroids

Cluster Countries PC1 PC2 PC3 PC4
Asia (4) Afghanistan, India, Nepal, Yemen
Angola, Burkina Faso, Burundi, Cameroon, Central African
Republic, Chad, Comoros, Congo, Cote d'Ivoire, DR Congo,
. Djibouti, Eswatini, Guinea, Guinea-Bissau, Liberia, Madagascar,
Cluster Africa (29) . . . . . L
) Malawi, Mali, Mauritania, Mozambique, Niger, Nigeria,| -0.74193 -0.54375 0.31174 -0.49844
Sierra Leone, Somalia, Sudan, Togo, Uganda, Zambia,
Zimbabwe
America (6) Belize, Guatemala, Haiti, Honduras, Nicaragua, Suriname
Others (2) Papua New Guinea (Oceania), Montenegro (Europe)
Asia (3) Bhutan, Georgia, Jordan
. Benin, Botswana, Cape Verde, Gambia, Lesotho, Mauritius,
Cluster Africa (11) . o .
s Namibia, Rwanda, Sao Tome and Principe, Senegal, Tanzania| -0.54169 1.62706 -0.46121 -0.35989
America (1)  |Jamaica
Others (1) Fiji (Oceania)
. China, Iraq, Kazakhstan, Lebanon, Malaysia, Maldives,
Asia (9) . .
Thailand, Turkey, Turkmenistan
a Africa (3) Algeria, South Africa, Tunisia
uster
. Argentina, Chile, Ecuador, Guyana, Costa Rica, Dominican| 1.24622 0.02652 -0.21260 -0.46742
3 America (9) . .
Republic, El Salvador, Mexico, Panama
Albania, Armenia, Azerbaijan, Belarus, Bosnia and
Others (8) . . .
Herzegovina, Montenegro, North Macedonia, Serbia (Europe)
Bangladesh, Cambodia, Indonesia, Iran, Kyrgyzstan, Laos,
Asia (14) Mongolia, Myanmar, Pakistan, Philippines, Sri Lanka,
Cluster Tajikistan, Uzbekistan, Vietnam
- . 0.11783 -0.18033 0.03053 1.58997
4 Africa (5) Egypt, Ethiopia, Gabon, Ghana, Morocco
America (5) Bolivia, Brazil, Colombia, Paraguay, Peru
Others (1) Ukraine (Europe)
24 4 T2 20] ) obxlol FA7E 71 Wl £ A 419 2 REDD+ Hof AYE T 9SS Selg
Zagct Selveiole] FUBAS Avnd, 2 471 4 ANTE GW, B AUELS 27 7o) 2 o] Qo]
Seltetel geEaAo] Y IS M wol EAT U= oF 30% FEE FASA ergeh
TPOR epith B3] MEY, BT, SxHFARS o4 QARNT FUEAY NS wgoR, HEA
A A 20€ BE F55E s, FWst 7] o WS ) 7K $¥o= FRsgon, 7 24

T 20JA R FO] g2 BT ARBAY SHelA=
ofE|z} F77} T
Wo] zstE|ion 191 GDP He= 3 194 713
2 uebge,
Holw

AE

=0] 29| Z7}2= QY Alote} HF7T xS

AN EA L SDGs= A4S HFH A
919ith Ak @ REDD+ #3 EAoA s,
T 1904 4t 715k F 17 oA +
woton, oje} viFoto] g 3 W =7HE NDCO

2 B Weol WRgk B A

L o
SN
r*°
ol
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Aol HE ow] et BAE qFE HAshaL glo],
Hot 4% 1 REDD+ X%%Jﬂl YA AL 59 23t
AR 5 AAZ 7HE 5 ook vHARe R, 3 4=

oM W2y /b TR o] 2 &3 AkE
o Sejuatete] @Y WAV S, B 2YRG
REDD: de] 7ol & Fee] SIot ol
REDD+ /\].04.9_ Esﬂ _@‘_%;d o=z 71—z M Q_J,'E?—:]_‘ Ea
e Al b F7LRA, Aot % %401 2ol
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