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1. BEAAM B & A

A 3 A e Al 7F(Millennium Ecosystem  Assessment) X 314D
(2005)° WE™ A A 50dEet A JAE o= A wRT
Astal FH A HEAIA KT A AS = BE A H|
7 Al WstE WAstar gt AejA e 235 ol F = sAll
ERE THote g4tz skt
1992 B g Aidlo] Rl A A E UNSHE 7R 3] o] (UNCED:
United Nations Conference on Environment & Development)o] A+ &+
ARz AAsH A& 7Hed NW(ESSD: Environmentally Sound
and Sustainable Development)S ¢3F 975 A&s o, 1993d A
UG B A&7 E o8 T2 f1d AEudAel dd fof
(Convention on Biological Diversity) % 7]3W 3o thg3sl7] 3+ ¢
¢Fo] UNFCCC(UN Framework Convention on Climate Change), 1%
2] A (Kyoto Protocol) 2 I}2] g A (Paris Agreement)©] A& & H A <l
HALE o AR A S AAste BEiAIAH| 29 o] byt
AR Al ] 2= eF Zstel gk 7l Odum(1959)¢] =}A=}4k
AefAle] dF2 QA7hE FdHA =dEHATHelsE 9, 2014). °]F,
Ehrlich and Ehrlich(1981)7} A EjAIM Bl 22k= §ol& A& A&l
M Daily(1997)2 A AAH] 25 QI7te] 48 FFH37] s AETS
A A EAQ Alste] LS f13 A 21y HAHoR AHYFA
th. Costanza et al.(1997)+= <QI7te] A 7o =HE AH4 52 1H

st
ok

=
(¢}

D AAQA 7R 1A (MA) = € W(UNEP) w3te] oF 13009 A2}
Fofsto] e AT AEA Jd B 1 T 6HoR FAH glem 2005 HF
HaA 7k 2 QLR (b4 2, 2013).



HAow d= FdoR de Groot et al.(2002)& <l17ke] Q= 98] &
TH= AdEd A4 a4Y AdeHor AHAHARFE
(MA)(2005)= <1zto] AEjAl=5E A= "oz AHosiaitt. Az
A AB7HMA) BaoA7E dxkd & A AA B2~ g 7EA] o] gk <l
2ol A AAA R iAo, AUAMHIEE THAHE 7 7] 918
A A H 2= EFA A dig A7 &8 2185 A vk (Daily, 1997;
de Groot et al., 2002; MA, 2005, de Groot, 2006; Boyd and Banzhaf,
2007; Fisher and Turner, 2008; 7-71&d £, 2012). 7F¢ R o2 A&
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5 @3lste 2AAMH| 2 oAl E AR AT 2 EYS AASE
A LA u] 2 ohekst Ay ws D Avd A E AlFste T skA ]
22 FFdY o AHAHAMN AT BE AS EE Algo wE
T AT v A 5T Aol AAe] gle vARAY 5SS AT
¥ 1 AEAAR 2 BFAA v E(FA-2(2013))
Costanza
de Groot et al.(2002) MA (2005)
et al.(1997)
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T2 AN BF
(Hoehn, J. & Krieger, D.,1988; Johnson, R & Johnson G.,1990; Krieger,2001;
AF T, 2012, AT 21(2012) #AAE)
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v A F83A gow, o Ax v AEH FA(social welfare) <}
ARSI A oMY E (amenity)E ZHET T ASES v gtH(Nicholas,
2013). Al AANA ALE A FA] st 4 AL A A &8
AP gHAl el WA AR &0 A AT
A, FAFAAE THETIY Bd F olgo #
(2013)y oFel “DAY ) A v =2 B A Al (T “AEThFF A A ) S Al
gatir ot ol HoAHe] B P A&Hvbee &S 9ste] AH
AX B 2~E FA S AY S8t &5 T = o]
Al AEE BAFS st Aol th(E A, 2020). 2 A AA B =5 U
Fotetes AleolAw Aol i Aol B A (AH-HE A
FARSA G, AAFEY, ofAYAE E-ETTHO ofYAE H
A7, "WE Q7] ofAAE BHE B AEUSAH A Q
ol gedor Aole AH9)oz A Qlof(ZAF

2) TRAZGYAD B 4 oo #3 HE, (A3 2020. 6. 11) #A16x (AE A

A H] 22 2] B A A ©F)

3) rx}?ﬂiygiﬁ% A2ZA125 0] WE A - AHAH AR A

4) THARAYM | ARFd wWE FARITAY

5) FX}OW?JHJ A2zA1T WE 2AFY

6) ToRAAE BT 2 Fo #A3 HWE |, A27Fo WE oA E SHHT

T4

7) ToRAAME BT 2 Flo A WE, A33F0 WE Y E HI Y
HE97] OVMg He o ﬂggrv} 34 SHo]l Q3 the 7t Ho A

7b. EE97) ovw o] HEZ ¢ato] Hash

U AETRg el 7 i A AAE] 20 38

o} AETHEA o %—5— AV 58 2o

9) 1 wreo] gEHo R Al AA( TYEGAdA By 2 oo #A3 WE A

o TEAEAR, A9xE Al mE FekeEgA
o FEEWy AT AP b dedRao
g TadgA7Iew, A8k AlFel me SERIAAY F Fed FARAES 98
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YEF i AL were] Wast

71503 SO @dEA A el A FdS fle AEAA
Al ol ek a7k Fista itk ?HE, I A EAIE 7HMA) BaLA
M= QIzke] WAL ZHAE A @ A AR B AAZES
stol ol AEAAMR|ATE AEHor Fasa S AR
53], =4 Wl*@r w3kAH| =0 70% B FAH| 28] 50%7F B A| S
Al ol &=l SIthHMA, 2005). ool we} A &7s7 A4,
A3 A, S A e %%*‘6}71 g A *Paﬁﬂﬂhﬂﬂiﬁﬁ QR
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A 2 B9 AREOR EA LfF Buw Nde w4ND 5 9
SAed 92017, ool W EAxfTe) oAt ndE AAL Ae
stol AEAANZ B AnsL nEAGe] AYS FET 5 e

A3 el o3 Aot}

AEfAIAH] =9 &3S =07 e T8 gl g
zhol g Fola #¥E& wFojof dh(Burkhard et al. 2012; Nedkov &
Burkhard 2012; Kroll et al. 2012; o] A1& <. 2018). o] AYE) A A B] =
TudgH Aol g FRI7E dFH oy, FRAA A A A H] 2=

gk A AMY 2 FEArE A gl s 5 oo 2
AT= AL AFE Ao AEAAR L s e A ANY 2
S st AEAANE 2~ B AAE A fg ARE AFStaL
2} gt} o= Al AAska g

Aglell ek A AAH 2 BA AAS

= gAY olog Ftetal AbElE o= AR ¥
FT e o] A ® AR o]} ALE] ] o]o)S HUfE k= A

Abelel WA= ATo Ass A3 A D#nk(social dilemmas)®2 L
ol e g A3 2 dmfol] of-gtaxt, AEjA

M| 2= EA A FHPES)S A&7 EX Ao g ARs|4 o]els
BAstes wWgo=zm #AAME A HSAHBraat and de Groot, 2008;
Nelleman and Corcoran, 2010; Reed et al., 2017). A=l Al eFS- 7|dk
o7 sl e AEAAMHEAEZA(PES)E  AFEA #H A (social
optimum)el] =9% F A st SAAE st W 2eAdS =<
TH(Leimona, 2013). 28y o] &= Al5¢] Fo7t BAEHJS W 7hs s
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3 olgho] Hrhe AL Welw APuaA Fd 2 FFES Sl
7] 918 wers A s AT

o] ZaY Fe] oFel FAVIF JFS VAL LAEL

MFEA, AAANEAY aga Z2af 544 wet 2RE 5 Jow 7}
LAEL AFe uwg vE AFPE HoFH(Langpap, 2004;

Jagannadha et al, 2009). 41 259 549 folndt g2°=2 Bell
et al.(1994)2 At B Aol Fost= d Ao 9], o4

A ol &3 ZEade e RV S HA = o= EQ}E}. il
o Nagubadi et al.(1996)2> USDA AF9 <135 QlAlE|E X &

n‘:‘é
2
)

g A AR s mAA &2e A

Ad, WG S AT 7]3Fo], Langpap(2004) = < JJr AR oA
o] JFS WAAN WHFFEE FFE A A CL’%—Q ZBINDEN and
LEE(2005)2] Aol A = d®o] Fongh J3F 8lo] ofd Aoz 1}
B}t Hegde et al.(2014)8] AG-dlA = 759 wS 75, A5 7|3
L 7t Fo] oo AR YIS WA= HoE YEUE F 4t
T EAo] AEAIMN 2 TS S 223 ool H = o]
3 AFEAY. WK FES ZROY JRE H5IE THW oY
g ARl B dwoly Yes Aldeted =wol 2 ¢ 3

(De Souza Filho, 1997).

A A0 mE AT RO o] o3k , AH4
Aol 245 AFE0] B 2O Fostes Aol =2 AoE o
El st Boyd, 1984; Wilson, 1996; Conway et al., 2003; Langpap, 2004;
Maintymaa et al. 2009, A%< 2017). &3l Algo] F42 Q 35l X
Agoo] AHAtkE dAF AyrE 9dE=d(Langpap, 2004; Sullivan et al.,

2005, Mantymaa et al., 2009; Lindhjem and Mitani, 2012, Rabotyagov
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(Nowak 1987) B> AFdAE EA Aol Zraf Foep e
FAel s s A= Aoe® yES T (Hyman, 1983; Godoy,
1992; Schuck, Nganje, & Yanito, 2002; ZBINDEN and LEE, 2004). ©]
= 2R Agke]l Y el o AkE & F 7] "WEoln
(Godoy, 1992). 3lA]%F Wilson(1996)2 Af-3tal A= AHHel =77}
ESA =271 7404"” FFS = 7 AN A-He AFEAL o
AA FeEvs As HRT o] fok EX] 52 B Ay 4bA ¢
BAE o ‘g’\“ 3 8 HEo A Tor A4S Aty s
Fone A35 & 4 AtH(De Souza Filho, 1997; Mortensen et al.,
1988; Adesina & Chianu, 2002; ZBINDEN and Lee, 2004) Matta et
al.(2009) = =AZFE Y Hey "ol gl AbdHo] FoEo] mvhal st
ATH.
Matta et al.(2009)> AbF9] SAERE ofye} z= a3l 543
Eil%“’] TR = TERA Aol AbFe ZEas oo Jgs
S F43 ). Brotherton(1989, 1991)2 AleF EA 1
T oagsfol dval xSk daAdAT A FE Y
H ozZzas eoezwrE A EF Y (Brotherton, 1991, Whitby, 1994,
Wilson, 1996; Horne, 2006; Greiner, 2015), 7]13F(Wilson, 1994; Horne,
2006; Qin et al., 2011; Kelly et al., 2014; Greiner, 2015), 213 Z}o]
E X (Eric and Guy, 2009; Greiner, 2015), ##] % (Rossi et al.,
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37 Alstel AAA JHAE Hrlste WHelE A Tt
(market valuation), @A & W (revealed preference), ¥ & A
(stated preference)s ©] A THBateman et al., 2002; Yeo, 2008; Al
9], 2016). A HE 2AAdES o] &3FHA] %”39 A AZHE 7
o2 AAFA S dAANE ARE FASte 7HAE FA4stE W ol
71el = dl=Y 714 718 (Hedonic  Price Method)lﬂr o] P n]-& W (Travel
Cost Method)©] 91@ AXNE A7t At 1] ode A
BA AEE B &8 AstY BAA THAE FASe d ols A
s ol KLE}(Freeman 2003). M&EHAFTHE HALE7FX] 9]
atzlel ol& o]&d A7 IuiQelA e o] FAHTHFA S,
2014). <& HA3zHoE gxdoez z7X 7Fx3H 7FH(Contingent
valuation method, CVM)¥} 8143 ™ (Choice experiment method)®]
FETt =05 ZEXH7EHE(CVM) S 7HE ] AldEl e & 7o = i

Jo
QL = X E o

Astel 3 744 &4l AN X FAol Absd w, AeaE
CEE Dr¥e £4% £45702 233 B ANsn, ddE &
ol WF £8Y 27E BHAAR T 5 Qo] £ HEE

w7} 7}s sttt (Adamowicz, Louviere, &Williams, 1994; D1mitropoulos
& Kontoleon, 2009; Park, Lee, Moon, & Heo, 2019; A A+ &, 2020).
A AHH(CE)S Ul elel A A E] Al A 8] =2 & A (PES) ] 74]‘?4: E
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1.1 A9 AFR(CE) | &4 =¥

td
ot

AHAASFHCE)S o|EZF 02 McFadden(1974)¢] &35
(Random  utility ~ model)¥}  Lancaster(1966) <] = i
(Multi-attribute utility theory) % Hanemann(1984)2] o]4k
(Discrete choice model)= 7]HFS 2 StTh(F-2}, 2013).

5g 8y 358 80| Z(random utility theory)S 7% & 3}
Rqom Aol & By A8 2F(C,) S2FY v it
et ojw) AelE ot ;o HHEES ol & Ad()e 1A
4 ®t} At (Horne, 2006). ©] EdA = Au|zte] &80 #5715
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%J.(Type [ extreme value distribution)
FoH(McFadden, 1974). ol& Ak
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¢l (net profit)o. = A
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4
Te AAs7 el (Analytic Hierarchy
Process; AHP)& o] &3}t
ASEAAE JAFA G HH(AHP)S 19721 Saatyoll 2lsko] 7wt
Ao oAAge] AFTRE AL Ae A4 JAEH 24
o] tha] o) W ul(pairwise comparison)ol] 23 AGES F3] Hrlx}
A2, AR s EEehE oA AAW Yol tHETH, 2003, FAHE
2007; A<, 2013). o] WHE ATTx U 459 7
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SHEAE ZF EEol s dddE SHS oA Xeke A
A°l Aol wropxa 7tFA WE(W)Y FHA =]
el SHAESY w=E A< =
2013 Al&% &, 2005). SHAES dHAAHS HSsH7] A= WA

A #AA A4 CI(Consistency index)ES -3kt}
Amax — %
ax
cCl=———— <A 4>
n—1

st AAz d3ad HAAS & o= d3AH] S (consistency ratio;
CR)S «nt £33, AN &L dAASFE HAIH A5
Aoz Hyt F29 %4 (Random consistency index; RI)SE e Fto)

tH(Saaty, 2001).
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5 3 2
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3 E’éo
=4 1 2 3 4 5 6 7 8 9 10
A7](n)
219

0 0 0581 09 1121241132141 |1.45|1.49
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L 23 g0l HQHI} 28 Adsti FEe] Mgl Y3l

al T
Aelel AAo] FFs mAA Leves ‘s gk I 5EHA
(Irrelevant independence alternatives;IIA)E wWEttal 7FAstH A5
23 GERY S ofyg e HZo] =& 4 At (Loureiro, M.L. and W.].
Umberger(2007); 7&7]121(2012).
EXP(VJ-i)
Pr,;= —

) EXP(V;)

J=1
ol W, 43 V,;, o FEE ¥ A9 A AY €5 FHSE fFE)

;= BCON . CONVERS]ONW--F Bror * ROTA TION,;
+ BMON o MONITORING,; + By » Thinning,,;
+:8WTA ° WTAm

n

VZ' = 71¢l nol WA E&

n

Beoy = A" 54 259 a8
CONVERSION,, = A9 B4 350 &4 7
Bror = B71%8 3% &&o a8&84F
ROTATION,;, = 37|13 A% &5 £4 3+
Byoy = 2 BE &5 84
MONITORING,; = At§l B3 5o &4 %

THINNING,; = 2t9) 3 &g $4 $F
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AHFT 7 A5 A5 50007 ool 3078 (26.6%)= 7+
wetom 10008k 3 20000 Alolo] 45S zh= AbF7E 127(10.6%)
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1778 (15.04%), 3000%t o] 40007k o] st7F 207 (17.7%), 40007 01
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¥ 20 SHEHAES AFETAEgH L A2 5
. o i ) .
ik =X oy i HA% | HAd#
A 113 7168142 | 4507121 0 1
o1z A=A 113 | 5569027 | 7.76718 29 72
A% AFA 113 3.672566 | 2.509115 0 8
- Q14
RS 113 2.823009 | 7899377 1 4
E X
b B e ]
AT 7T AE 113 2973451 | 1.711917 0 5
A o] B 123 2357724 | 4246244 0 1
SH/EA I
_ . 123 2357724 | 4246244 0 1
a% OS"I"
FoA/Ad 123 2845528 | 4513541 0 1
dd HEa
N ) 113 2389381 | .4265922 0 1
AR 5 49
EA G A E
N 3 123 7235772 44738 0 1
Ty oFF
SIEAS 108 1.2222 8205846 0 2
H A 114 7.385965 | 8.997526 0.1 65
SIS 112 2491071 | 1.506475 0 4
w38 1 370, o2t
AFA A0, FLE]L S5, S8, A84, A5, AE6, AH7, AFET
she] - FE], 1E2 Al S U=3, Wty =4
AFH I A5 0 10009E ©]Sl0, 1000-2000%F¥1,  2000-3000%F12,  3000-4000%F3,
4000-5000%F14, 50005H o] A5
B aF o B AR AEF0, F-AAEF]
S/ AR - SE/EAL 2 90
FA/49 - Ao, 41
AR zT : AP0, 4FAS1
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50-59 44.25 22.3
60-69 36.28 23.7
704 o] 4 0.88 31.3
AN = 15.93 14.2
2w 13.27 8.2
FARE 2.65 6.1
FAGE 17.7 116
715 At 7.08 8.6
2l HAebd = 13.27 173
573 AREE 10.62 154
=4 ARG E 1858 15.7
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F 23 SHAES AuAAR A R AR Q1Y

A= =2 = Ay E‘Z:_ = =
W # S g3t ) Hazk | AU
e
AR E Al A B 2 2] B A
o1 = 113 | 2.238938 | 1.374742 1 5
R |
AL - 104;(114%1 ‘ﬂxﬂ
‘;;‘j R 113 | 3.168142 | 1.247777 1 5
R |
AR A M H 22 T2
R N 114 | 1245614 | 884506 | 0 3
M9
A AN = A BA Q4] A LET, 2oREds, nEelgs, & ot uje At
el A g ARA Q4 AN RETH, 2ER a0, HEo|Th3, 2 ohth, wj$-Aaltls
AUANN 2 Fo SNE9] L BRVE0, BARAS], AR 24752, B 23

F 24 sEAE AR B2 AEAMES A=l R Q14

- #=x H| &(%)
As RETC 56 49.56
/‘3 F/H 74] /\1 H] Ea Z] Exﬂ g‘j EE;]E]—:]_E} 12 15?38257
o] A 2 ot} 28 24.78
o9 2k 4 3.54
Aa mEr) 20 17.7
RO EEEES o ) 5
o] Al B '
21 2] 2 ofr} 52 46.02
o -¢- 2+ ok} 9 7.96
E= 19 16.67
AEAA B2 =9 %%Hgo
=9 5} 7 2 A7) 5 17 191
A H) 15 13.16
_ ’71 _



2 AFeAME R H7IAE z=
S FAs7] A8 clogit ZE=E &8sttt 289 A 3= (goodness of
fit):= Pseudo R*E AM&3te]l AZatdch. o] w SA o] 029 04410
o g A W =& FA A (extremely good fit)E 7}# = (Hensher
and Johnson, 1981; A}, 2013), 0.10]4<l A $-ol+= 2E o EA4
o145 At (Louviere et al, 2000; Ak, 2013).
FEYAFH(WTA)S AHEHF2 Ao, 1 9 ywXH
= WY WaR Ao st 4 by % A
S <F 25>9 7

OSi

fo &
o
rir

3E 25 A AFY Es W
W HE Zx 3 He 73
A3YL Aagor | AF A ET -
i _ 50% 7% A%k 8H4 &5 | HEFE Wy
A%k (Conversion) 100% = 3+ 2] 3 ‘}X] %L%
o] =} 3};(] 0} O _
Hry|dE oA o o]
Aol B 209 g | A A @ | WEY we
(Rotation) 504 A% | A oA w
RENCEAE S s -
. 4 13] &% g5 A Be | HFE ¥y
(Monitoring) A 23] = TR A
ot me | |_HE A 8%
= HE 5 o1yl 1A MEY W
. . 5l = & X] OO o T e YT
(Thinning) oz 28 AN 25 % =
= =
1559 /ha-yr
TE& AT H(WTA) 308 /ha-yr - A&E W
457+ /ha-yr
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%26 ZANEARY) F4 A3
Wald
Variables Coefficients 5 Std.Err. P-value
AR
3 (6]
 Conversion 50% 336851 1+ 16.0%5% | 1412849 | 0.017
(BP9 B4 ge
: 5 (PCX2) =
Conversion 100% ~ 4656025+ 00083 | 1914402 | 0015
(RFEAE : BAsA 29
S e
Rotation 20% - 9218555 1826053 | 0.224
(FEPw AP Be 5.8%
5]
Rotation 50 —ap21371x | (0059 1 ygson07 | 0017
(BP9 AR 2
Monitoring 1 2531766 1997615 | 0.205
Fzge : FEAA 2 1.2
2
~ Monitoring a2a906a5x | 002D 1 1505003 | 0,008
(FEAY : FEe 29
Thinning1
g 4249964 - 1529029 | 0.000
(FxAD 44 2o
WTA 0258066+ - 0055519 | 0.000
No. of observation 1,476
LR chi2(8) 16853
Log-likelihood -456.25
Pseudo RZ 0.1559
sap<0.01 ZA A £9], w p<0.05 2§, #p<0.1 FFEAA fo
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Conversi | Conversi | Rotation | Rotation | Monitori | Monitori | Thinnin WTA
on 50% | on 100% 204 50d ngl ng2 gl
Conversion 50% 0.019961
(FxFG . B4 &5) | (1.0000)
Conversion 100% 0.007447 0.036649
(FxF G BE43x &) | (0.2753) (1.0000)
Rotation 204 -0.00992 -0.00872 0.033345
(F2A" . dF3R &) | (-0.3844) (-0.2495) (1.0000)
Rotation 504 -0.00689 0.00918 0.014194 0.037346
(F2A" : dF3R &) | (-0.2524) (0.2481) (0.4022) (1.0000)
Monitoring 1 -0.00207 0.006089 -0.00718 -0.01267 0.039905
(F2AY : &53A &) | (-0.0732) (0.1592) (-0.1969) (-0.3281) (1.0000)
Monitoring2 0.000538 -0.00108 0.004637 -0.00526 0.010958 0.025469
(FxRAd : &53x &) | (0.0239) (-0.0354) (0.1591) (-0.1705) (0.3437) (1.0000)
Thinning1 0.000238 0.003263 0.003602 -0.00196 -0.0063 0.001905 0.023379
(F=A4 : x &) (0.011) (0.1115) (0.129) (-0.0664) (-0.2063) (0.078) (1.0000)
WTA -6.9E-05 -0.00043 -0.00015 -0.00024 -7TE-05 -0.00025 -0.00042 | 3.08E-05
(-0.0882) (-0.4016) (-0.1517) (-0.2239) (-0.0632) (-0.2832) (-0.4999) | (1.0000)

= >~
+BE o] e B g

A3+ A 47 (correlation  coefficient)
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valuegtol 092918.= H5F 71AdS 7]
%, 2URRARZ) 9@ A= fEstu @ 5
o

© teHS E3HE Modell 3 A ekA] e55-2] tigtol
]

Modell Model2
(gt 4 : 3A) (S & 2 270)
: [0}
- Converswn— 50% 336851 ] 5 3266742+
Gz B934 22)
: 0
_ Conversion _100% — ABRE025 ~ 6011391 *
(FzAd : 2311 &2
2013
Rotation 203 — 9918555 - 3677772
= é"* 042*0}74 ¥)
9
(FzAd : AFsx 2&
_ Monltf)rln_g 1 9531766 1964418
(FxAG  dFaA ge
‘ Momt?rmg 2 4249964 % .2886001
(FzxFAd : dF3x &)
Thinning1
_ ) 42499645 % 5304598
(=g A Ze
WTA 0258066 0271747+
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LR chi2(8) 168.53 63.40
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=5

L OEE AR =R

Al E

de 34 Az

Groupl Group2 Group3 Group4 Wald 2°AA
Conversion 50% 3256312 3309157+ 8230777+ 2604335 .
(2R BAsA @) 4056694 1941163 4583403 4372125 '
Conversion 100% ~3494715 ~ 4993737+ —2.04221 2% ~ 5162238 N
(HEAG  BasA g 4996375 1941163 6905811 6533968 '
Rotation 201 4060777 ~ 2299504 0869367 ~ 8572588+ L5
(REAG  AFHA ) 4817819 2662053 6232721 5202629 '
Rotation 50 ~ 0018175 ~ 3354739 ~1.850597 ~1.469855%+ 091
(FEAe  a3aA 89 501033 2662053 8865336 6419908 '
Monitoring 1 ~ 318397 4713518+ ~ 8868887 1.053661* .
(BEAY : BEsA B2 5717098 27769 7120278 6407204 '
Monitoring? 1746709 5523678 8191108 5449958 2ot
(REAG  BEaA o) 4046567 2269752 6464242 4812235 '
Thinning1 7613583+ 6362683+ 1.90833 5201182 |
(BzA oA oo 3576946 2307441 692795 4063221 19,33
0363484+ 0213224+ 0153448 034291 75
WTA 0146567 0082407 0192893 0155147 1830w
LR chi2(8) 34.25 92.38 40.31 25.97 Growpl: 435715 718
Prob > chi2 0.0000 0.0000 0.0000 0.0011 Fad ele A7
Log likelihood ~66.369364 ~230.65925 ~54.549805 ~52.033876 | crowr SEEEE
Pseudo R 0.2051 0.1668 0.2698 0.1970 e
No. of observation 228 756 204 180 Group4: #3}An] 2

wixp<0.01 FHoN A f-8], #x p<0.05 FEANA 5o, wp<0.l FFolA el
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I B 2A/FANT 2AFEARY Y FA A
A A AL ) Ak Wald 2°74 R
Conversion 50% 2424848 B737397 3 AT
(Fzga s @) 1609624 3083838
Conversion 100% —.6265896% 3 1082562 0.06
(Fagde 5484 @) 2161366 4379438
Rotation 2041 -.1699363 - 4802435 i
(Fxga : dgaa @) 2086419 3983027
Rotation 504 ~ 4963293 -.2881803 09
(Fega - agaa as 2086419 4106869
Monitoring 1 2077447 4820182 L1
(Fxga : 2EHA @) 2250755 4522784
Monitoring? 59237755 -.0883616 007
GeAdw - des] &%) 1853296 3327784
Thinning1 69345345 333155 oor
(Fxdd -8 s 1745963 3432926
02286465 03914435
WTA 9,165
0062701 0129348
LR chi2(8) 125.99 52.94
Prob > chi2 0.0000 0.0000
Log likelihood -350.08503 -100.97112
Pseudo R 0.1525 0.2077
No. of observation 1,128 348

wkxp<0.01 ol A e, #x p<0.05 ol A
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E C SHMEA &7 2AFEARYY 4 A%
S 4/49 A S3/2A 9 Wald r°74 %
Conversion 50% 4225299 3047048 197
FzHd  5daA s 301362 1608468
Conversion 100% =."7124004* -.4048565% 3 134
Fzda : 5984 &8) 4092251 2182507
Rotation 201d -.3228509 -.1655723 0.80
Grzdw 0 dFsiA &) .3610496 2151247
Rotation 50 =.7087947 -.3797016% 5 o6
(FxAdd  AgsA F2) 4120141 2207199
Monitoring 1 -.0793481 3291921 0.04
Fzda: FEaA &) 4178941 .2300626
Monitoring 2 2795594 A776149+ 072
Fxde : destA ¥5) .330608 1836061
Thinning1 4589135 10811495
(2w A &g 2950964 1827795 e
0301514 .024502 3%
WTA 7.55
0109745 0065311
LR chi2(8) 32.70 139.49
Prob > chi2 0.0001 0.0000
Log likelihood -111.09079 -343.33251
Pseudo K> 0.1283 0.1688
No. of observation 348 1,128
#xkp<0.01 oA o], w p<0.05 FEolA F9, «p<0.1 FEolA 9
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=<}

D. A4/59 =A% =

A4 F Wald z°7 4
Conversion 50% .283689%* 5148781+ 5 9o
(FxAdw 298 29 (.162362) 3068578
Conversion 100% =.5119943s -.4410961 181
(FzAe : Bhax @) 2384508 3276396
Rotation 203 0691796 ~1.09807 73 —_—
(F2A% : A484 2L 2143956 3987931
Rotation 504 - 2816176 ~1.034304sx 7 A
(FzA  AFeA @) 2296291 3793199
Monitoring 1 1554051 5117239 .
(A2 BEGA &) 2359671 4163116
Monitoring? 5439932+ 0841797 0.08
(Fzdd : 2534 &) 1932041 2986218
Thinning1 7944997355 2459801
(FzAd 87 &g 1817548 3186942 000
01872373 0481268
WTA 0064765 0119536 1621
LR chi2(8) 123.71 55.98
Prob > chi2 0.0000 0.0000
Log likelihood -324.85838 -125.81716
Pseudo K2 0.1599 0.1820
No. of observation 1,056 420

wkp<0.01 ool A 9], #x p<0.05 F=olA 9, #p<0.1 F=olA 9
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EE 94 2anRARde 34 4%
A9 24944 £5d Wald 2* 2 A
Conversion 50% 4341935 .0400567 DH861571 6.0
(AZAY  Bala Go) 3112383 2851228 2350105 '
Conversion 100% 1084695 -.2457378 —.897493 7% 8 R0k
(A2 Bolglx] L) 4847149 388511 3021757 '
Rotation 20\ -.6686103 0839844 -.2722383 0.80
(xR ARsA] FL) 4406647 3578286 3050153 ’
Rotation 501 -.5108732 -.1576687 = TT77121 % 495
(A2AY . AREA] 2o 4503122 3467442 .3493887 '
Monitoring 1 665488 1339738 0002973 0.00
(AZAY : FEa42 o) 5106261 3710865 3525309 '
Monitoring 2 .3039605 .3374005 4526968 2 3%
GFzdd : 2534 28) 3641919 3234016 2685976
Thinning1 5119081 D770143%x 9057355%+: 10745
(FZAY : 317 &) 3617428 2816033 2763938 '
0341817« 0389143 0157603
WTA 0136393 0104489 0096717 266
LR chi2(8) 48.08 53.12 70.11
Prob > chi2 0.0000 0.0000 0.0000
Log likelihood -94.612623 -105.27362 -189.05948
Pseudo R° 0.2026 0.2015 0.1564
No. of observation 324 360 612
+#x+p<0.01 oA 9], #* p<0.05 oA 9], *p<0.1 oA 79
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TP (A5 uANGTE F718 2avzsugel 4 A3
Variables Modell Model2 Model3
Conversion 50% 1215894 11771044 12429165«
FxFdd  BdabA o) (.0320905) (.0321942) (.0322522)
Conversion 100% — 0888995k« —.092657 3 —.091891 4
(A2 Besln] o) (.0337824) (.0339733) (.0340151)
Rotation 204 =.127042% % —. 1282388%*** —.1312452%*x*
GFzda : agsA &9) (.0364842) (.0363276) (.0363302)
Rotation 5011 —.0762593%x —.0871701 —.0824553%x
(B2 AREA] LS (.0365738) (.0366513) (.0366391)
Monitoring 1 164914553 1755101 16096873
GFzda: A &9) (.0393684) (.0396474) (.0399078)
Monitoring2 13151233 137272455 13479265
Fzxd A &d) (.1315123) (.029495) (.0294515)
Thinning1 1849366 18512133 18237973
(FxHa sk 5 (.030428) (.0302343) (.0302226)
WTA .0059336 00599163 00608653
(.0010592) (.0010409) (.0010425)
xAge
Conversion 50% 01216495
(FzAd  BdsA] &) (.0042491)
Conversion 100% -.0020922
Az 2datx @) (.004208)
Rotation 20\ 0001444
(A2 AFsA] 2O (.0048444)
Rotation 501 0001444
(FEHG - AFeA o) (.0047091)
Monitoring 1 .0038001
(FzAd : FEeA &) (.0049094)
Monitoring?2 0002076
(FzAw: g5 &9) (.0038053)
Thinning1 0029125
(FxHa sk F5 (.0040015)
WTA -.0001273
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(.0001423)

xPES
Conversion 50% 0189432
Gz 5454 48) (.0232718)
Conversion 100% 0076675
(FEAE : BAHA ) (.0254304)
Rotation 201d 006387
FxPd : AgeA g (.0263974)
Rotation 501d -.0449555
(xR Ageix 29) (.0276276)
Monitoring 1 06314923
FzAw: FesA 49) (.0303548)
Monitoring?2 -.0032237
Gz 2EsA &) (.0214236)
Thinning1 .0109613
(FzAd : 8lA e (.0224295)
0006934
WTA (.0007788)
xForestProgram
Conversion 50% -.0331209
GHEAG - 5a54 o9 (.0258508)
Conversion 100% -.0351579
(FzAo : BYstx] &) (.0270095)
Rotation 2041 0438848
FEAT : AFIA ) (.0287695)
otation 50% -.0000181
xR AFsH &S) (.0286682)
Monitoring 1 -.0086752
FzAw: 258A &9) (.0304387)
Monitoring?2 -.0377485
(FzAd: FEeA &) (.0238459)
Thinning1 .0090097
(e @ shA S (.023629)
-.0010017
WTA
(.0007985)
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G SRANSE F 2AP2ARge] 24 4w
Variables Model4 Model5
Conversion 50% 088502733 093694 833
(FxRe - 54 ks (.0328373) (.033066)
Conversion 100% —.0860883:* —.0783729%x*
(B2 Bostn] oo (.0345622) (.0348818)
otation 20% —.1316119%x —. 1198298
(F2AY : AF3A] F9) (.0373112) (.0374759)
Rotation 501 —.0747819%x* —.0713402:
(BZ2AY . ARER] Lo (.0371866) (.0376468)
Monitoring 1 1133321 3% 1189404 5
(FxRd  F53A 4d) (.0403593) (.0413237)
MonitoringZ 104325233 1108009
(Fzxda : 254 2o (.0299768) (.0302517)
Thinning1 16513173 1795884
(FxH A F) (.0310533) (.0313374)
00605653 .0055994 5
WTA
(.0010707) (.00108)
xForest size
Conversion 50% 0022137
FxZdd  5d8tA &5 (.0038465)
Conversion 100% -.0019702
(FzAw  2dex &S (.0039258)
Rotation 20 -.0100231 5
(BzAY . ARER Lo (.0046031)
Rotation 501 0052779
(F2A : AgsA o) (.0045704)
Monitoring 1 .0013591
(FxAG  EFetA F& (.005253)
Monitoring?2 -.0021861
(FxHe : FeaA o (.0033126)
Thinning1 -.003527
(FxHA A F) (.0041712)
0000957
WTA
(.0001571)
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xForeat age

Conversion 50% .00176
Fx=Zdd  5d8tA &5 (.0216277)
Conversion 100% -.010875
(FEAT : BAA & (.023362)
Rotation 20\ -.0226723
(FzAY . Agen go (.0249932)
Rotation 501 .00543
FzRw : dFsx g8) (.0249405)
Monitoring 1 .0387457
(Fxdv : FEA 45 (.0271349)
Monitoring?2 .0080999
(Fzde : FEeA 49) (.0201869)
Thinning1 021952
(= st F& (.0205545)
0001545
WTA

(.0006875)
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Abstract

Willingness to accept the
compensation for their
opportunity cost of forest

ecosystem services provision

LEE Ji-Eun
Department of Agriculture, Forestry and Bioresources
The Graduate School

Seoul National University

Private forests in Korea account for 63% of the total forest area, of
which 92% are privately owned. In order to meet the growing
demand for ecosystem services, voluntary and sustainable
management of forest ecosystem services by individual forest owners
1s required. On the other hand, because of absence of market for
ecosystem services and no compensation for forest ecosystem
management, private forest owners are more influenced in production
of timber and forest products or conversion of forest areas into other
land use rather than promoting to provide ecosystem services.
Therefore, this study tried to contribute to the design of the payment
for ecosystem service scheme for forestry by identifying the amount

of compensation for forestry activities that private forest owners can
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voluntarily implement to enhance ecosystem services. This study was
conducted with samples of the Korea Forestry Successors Association
members who are actively engaged in commercial forestry. As a
result of the conditional logit model analysis, the activity of restoring
50% of planted forests into natural forests had a positive effect of
forestry activities on the forest owners’ utility, and the project of
restoring 100% of forests into natural forests had a negative effect. It
was found that extending the rotation age by 50 years had a
negative effect, while forest protection and monitoring forestry
activities twice a month had a positive effect on the utility of forest
owners. In addition, there is a difference in the utility of forest
owners by the characteristics of forest owners, awareness of
ecosystem services and Payment for Ecosystem Services(PES), and
characteristics of their forests. It makes a difference in the choice of
forest management strategies. Lastly, forest owners demand
compensation for activities that restore 100% of planted forests to
natural forests and extend the harvesting age by 50 years, but for
activities that restore 50% of planted forests to natural forests, forest
protection activities, and thinning activities, they do not demand
compensation while having positive attitude toward conservation
oriented forest management. Based on these research results, this
study suggests as follows : PES should require a strategic design
that considers the characteristics of forest and forest owners. In
addition, in order to realize an efficient and successful PES, it is
necessary to increase the awareness of forest owners about forestry,

which can contribute to enhancing the public value of forests.

keywords : Ecosystem services, Payment for Ecosystem

Services(PES), Private forest, Forest owners, Conditional
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logistic regression
Student Number . 2019-27884
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