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Estimating willingness to pay for attributes
to restore forests degraded by forest
disasters: A comparison of mixed and
conditional logit model results on preference
heterogeneity and risk attribute treatment

Jeon, Chul-hyun”

Keywords

forest disasters, forest restoration, choice experiment, willingness to pay, mixed logit model

Abstract

This study aims to estimate the willingness to pay (WTP) for attributes related to forest restoration and the continuous
supply of ecosystem services by forest disasters, such as wildfires and pests. Using a choice experiment approach, WTP
estimates were compared across different methods for handling preference heterogeneity and coding of risk attributes.
Two coding approaches were employed: continuous variable coding (conditional logit model 1) and dummy coding
(conditional logit model 11). The mixed logit model revealed substantial preference heterogeneity among respondents, with
WTP estimates of KRW 10,570 for wildfire risk reduction and KRW 8,360 for pest risk reduction. In conditional logit model
|, the corresponding WTP estimates were KRW 13,483 for wildfires and KRW 9,236 for pests. In conditional logit model |,
focusing on statistically significant levels, the WTP for the safest wildfire scenario (interest level) was estimated at KRW
6,689, while the WTP for pest risk reduction at the second safest level (caution level) was KRW 6,513. For forest outdoor
activity restrictions, representing a preventive management measure targeting human behaviors associated with forest
disasters, the highest WTP (KRW 8,014) was observed when restrictions were introduced from a no-restriction baseline.
The results from the mixed logit and conditional logit model | were consistent with conventional expectations, whereas
conditional logit model Il produced negative coefficients for wildfire and pest risk attributes at certain levels. These findings
were interpreted in terms of risk aversion, trade—offs between cost and risk, and model-specific characteristics related to
cost-benefit balance. Overall, the findings provide economic evidence to support budget allocation decisions in forest
disaster response policies and contribute to a understanding of risk attributes in stated preference studies.

* Research Scientist (Ph.D), National Insitutute of Forest Science, Dongdaemun—Gu, Seoul, Korea, Sole author.
e—mail: ecoecon@korea.kr
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A7 A S Al B4 AlS(EE ARL), 715 285 a4 HSHERE AHL), of7FAR A 7t
A (23} AH| L), BETSE FAIAA AH|L) & ThdRt FHAABIAE A&2 02 AJF5hH 412
FCHMA, 2005; Taye et al., 2021). Syt AFL-2 54 -
7|5 H3le} 17 BE 0] FUIE AHE, AR, WS & 4t Asi7F HIHSiA 1L 1o s Rk
S7Fokal uth. Aldd] 20259 F&E A FoA = SAAL] B2 oF 104 dEt= 9] 4hgo] A4
= Ug AHEo] 'TAYsto] AA wsfiat ol et et/ &4 A AR A Afn| Ao wle- Azt
$£AE 25t THAE A, 2025; Olson, 2006; Tadesse et al., 2022).
ojet 4t Al 7]FHSto] o3 H& ofsbd AR A= (Marbuah et al, 2014
Niquidet et al., 2015), At FEA 7|5 A5tet ALe]- A4 &4 2 o]ojx A "ot A St
O] ST AM S A 4] A7 A& 2 9 B FH 0] Ayfo|w, UNo| I3t ti32]R1 AH4

AT Z7M2 B7HE 3 ok (Park & Lee, 2014; Brown, 2009). 4715 £1(2020)= 92|yt A
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o] qizk gold Ho] 7H% oF 250% Bor FHsom, ol elrtet FHIFAAIC] 13.3% 5
of Sigeieh. et kol Lt At el o] O §leo] thal Z7beks Aol A AeE AglS ma
Hoz BUst, AHANHAS §4FUSH] A% AYRY A U Best AFE AFolch

(IPCC, 2022).1) 53] 4= % Wl 5 A Aol di-gst7] §13 B9 B2 et dlito] 225

=
o2, A9 489 33 584

| 715ket AAA Bgd dE7F B4AY 4 AtHHanley et al.,
2019; Thompson et al., 2016). L& &0}l | ol A= AHH Al o] & E-¢lo] A& He]
I AH A E AAH o= B A7t F4 5 0] 2 ¥hH(Bateman et al., 2013; Verkerk et al.,
2018), FHlol A= A AsiE BAIA & Tt A4 Ho] 4oy All Q14 £4{0] F-E3] o]

Fo| R A Hot A oleh (A el o4, 2014; ¥H7EA 9, 2018).
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Aol A FETTAEY A 7] 348 st ARBETdA 2 59 B0 2o 4
Skt ol & AFollA= AR S E83to] 4hE H Hols 55 72 £42 =, YHA A
ot ETHY/ &4 5 o £ 2osto], £ 2A X F(mixed logit)S 0]-&8 A&9] o] &4
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232} 710 A% x}o]E vty E 4= 9ti(Hensher et al., 2015).

& d7olME £4 dlolE 9 dY Wao] wE A% Ee Tu| FHiE ZF5HAH. dE =0,

E4& A% MR AT 49 4 ) 2t
V,: = B\FIRE; B, PEST; + B.RESTRN, + B,BIODIV + B;COST+ y,ASC; 3)

Hhd, 9 4] (3)9] 42 tin] Wz A2 Feole A (e 2

=~
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O] AUE mjof7t 278 # 02 wAgst Ao 2 27| gjEo]th(Zhao et al., 2020; Kwon et al.,
2011). AUFAASTHS A dE24A U ZHERRE fUH A2 FAbA A1zts] M=o &
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= SEA AA RS FHaslelal, 24 A Ay Q 2t BlE-He| vlug wslsty] AT AN
T AIFA A Aoy Al HAE Brbsh7| Kok, Abe Afs 919 &
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o] FA 3t AAE thor 4A MIEH B 5 UEE Frohs 4, BY 5 FHOR TRl
9L, e 0 olsfa 4 =S SFHcHChamp et al., 2017). 7 7ko] Al E-L 3749] hok(d]
oF A, Tt B, it Clsq)) 0.2 AT} 123 2 SHAAL & 10719 A ARo] APo2 5
24 S AN D} 22T B YR o|He] o] A7 AL ofshE §7] A st A

1, 8 YR o|Folt T4 YR A ATFAH FYO02 THH} £ He YR o] o
cheap talk A14:& F715to] ABCIrte] T H7HE A% ShirHMariel et al., 2021).7) HE

= A& A 7S T3 Al £ HER S E-85to] A5t tHHanley et al., 2001).

oj MelAY JEZAN= 20234 109 SF & 59 AEZAPAEAA A APt 9F 1,021%
(10,21071 A&l 3 AR E LY} AEZAL A A9

g3} vo] Hl&-g JEfote] 7hsgt gt
HEE A G = st B (3)2 SEAEY ASIAAH W49 54 gholth. $8A % 1,021%
Zol|l A, 569%8(55.7%)2 ol4dol™, oF 62178(60.8%)2 30~49A0l| sFstATh SEAF9] 70% o] Ak
2 st EARoIH, 60% == FAUOR ot Qe AR Yehgth 121 oF 40%= BHE
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0 £ 4] kol BAe et YA FYol T} v, o714 A2,
7>AW o 124011*1 AR 2732 oA YA, U-go] Tha Yobd HEA| AAS vpA ) tha AA =AHTH Sgo] Yt
. 1834 E?J I AR S ATE = ZEE S994 158 HAE vhd £ L& o131, 2HAEE 47 10H6E A=
::n oS
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-15.7%, 50t1-17.1%, 60t ©143-27.3%), W& FF(ILZE o1 53%), B A5 (B 4397 DY, =l A QIF B2 E= A2
19.2%, AA/7371 30.1%, FAH/ =AY 15.1%, /735 10.0%, 334 11.2%, H2k 10.0%, 2L 3.1%, AF 1.3%.
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A=)
E o2 HEMR} (ﬂ'f';,;”f’?)
1. 259 £9 ofst 37(0.3%)
2. 5 =9 7% (0.7%)
o 3. 15w 29 3.96 0.57 146%8(14.3%)
4. Hsh =9 732%(71.7%)
5.t o1 133%9(13.0%)
1. 3+ 433(4.2%)
2. 3MH 61378(60.0%)
3. 7% 173%8(16.9%)
4% 4 554 213 159 67'9(6.6%)
5. AR 648(6.3%)
6. 7]t 61%(6.0%)
1. 2,000,000 o]t 1128(11.0%)
- 2. 2,000,000~2,900,000¢ gt 225%(22.0%)
e 3. 3,000.000~3,900.0009 Tk 3.23 1.34 265%(26.0%)
4. 4,000,000~4,900,000) T]5t 155%(15.2%)
5. 5,000,000¢ o1 26478(25.9%)

3.3.2. 3% A% (follow-up) SF &4 A3}

ol= ¥ &/gdoll "t WTP Fg 271 Alg
Rt SRR, # 49 55 AR e 4H 220 diet

2
o
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ook
&
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=
R
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o
s
_E‘ .
R
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9
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o
filo
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H4 25 2HESH 2
Az o5 Yat BEHX} ESES Z|CH

1. @A ZAH o571 et 3.31 0.99 1 5
2. O E diekE S 4= Q1S A Zt 3.51 0.80 1 5
3. AHEo|} Aol 52 Bhe 22 B7Hs ol 2.76 1.02 1 5
4. A Hoo| F773 7kXE T3 A gt 2.67 1.07 1 5
5. AFAAE A AU A0 AP RS LAl YA Eetrt 2.94 1.03 1 5
6. Alg ABFHAREEY 7190l ut&ol 4 FEtt 3.01 1.05 1 5
7. U SRS AlaS W Sick. AR-9 Fjojot. 3.43 0.98 1 5
8. olZ{gt Al B A 02 W7} wh= A gglo] FEakA] Yt 3.28 0.97 1 5
9. U= A T4lo] §ict. 2.45 1.05 1 5

=3 AEAHo A= dubd o2 A A (consequentiality)dr A F 7HX] FE{Q
A} H7g90] =JHHCarson et al., 2014; |- H-F=, 2020). A HA= o] A&7} TAH A
o7 ‘Hote] ZHo] AA| R o] A EY FAo| Y v AL AT Y7 of gt At &
Asto], SEAES Wl ATl 7.2%, T1EH Ol 42.9%, 'EE ol 35.5%, 1A gt ol
12.4%, ‘A8 184 grh o] 2.0%= SEstltt. 89FstH, SEA=Y ¥ A7t H5k= A=
HA 22 AEA o] Hiet =02 "A5te] SHol o] A EY FH Y AA 7 7t
H-GA & o Fof JFE v Ao = AZsH Y7t of et A3} westo], wi-- 1t of 8.8%,

=

ol 39.3%, "EE ol 35.3%, LTHEA vk oll 15.0%, A3 1HA kol 1.7%% SHIA
th. 074 ‘HE S AYstE, 3 AR EH HE(48.1%)°] FYA QN g HE(16.7%)E Tt ¥

58] 22 H]8L Ro] ABojAd HEE A3 4

mlo

Holrt,
3.3.3. F&E AR ELS A% A2 gAY 2 4 ZH0

213 12 FEET AA

52 flste A8Ea, =4 2R &
ARP 1L 2 &4 2 FolEHE 947 As FH= B4 ZPolth(Aizaki et al., 2015). AA,
2% 2ARG = 24 4 = A=E Hv] 29(dummy coding) 2.2 A |ste] £43 ol
Fo| 374 A= R 59 L. o] T EF ALY AR 2ARY [ (A% g 29

f
N,
>
S~
oo
it
H
of
rlo
o
=
N
N
il
(ol
e
fr
Py
H
ofl
s
[
A
oy
U
P

Al 23
2 79 54 Ana AAsh, ol YA 49 B3 Hue $UA 7F BARE FA0] Telg 4
QIEF oAl 214 o] Bk Ageteka & 4 gk v A% 2B N(EY 23)E Ia

9 A de &4 i‘ﬂ oM SFATE A AEQ S SHT I 1 3ol FUsHE Aol W g wt Mt

U U AL UT: 3B Ao 2 390l g0l HH YRR Wik AsiE el A Aol it Ao
ol RIS AESHe A, 2, 15t PSS ol ol Bl Bl 1BHel 48 PRY.

10) 2 Aol AEH R T’Hﬂﬂ% maxLik, brooom, support.CEs, DCchoice, Ecdat, Rfast%.
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T 2ARPY B1E 2 -9,120.242 UYERgOH, B £49 #EHAF SAH LR {9

s E2H ok ol 9t 119 M9 o Aol EATE AN BF URoIH B 4L
48 A1 AR O AFEIon, Biet B4 A4(aso), AR 713 cos) T A (fire) &
o] AH o

o= vehgeh WA, tiet 54 459 ASt $()9 FEES trehit),
Jei7 S EAte) Bl $YH L o) Aeks Aol A=Y 713 <
A &()9) $EE 34 H 0, B v§o] F7FAHT A BOAE Lehd BEo] ok A o= 1t

O
olr
o >‘1 v

hJ

Wk AbE $42 G F2E FsHA dEbd=t, ol Al F237E A oM By aElR
wobd 39 SEA] a8o] 716kl ol gt A& At EAdE HojErt. v, AR ES
£42 FAALE FosHA = FUAT, FHH)Q] AFE Ho, ¥afiF 2o d4art adol 344
VF= A 7S ARG B A B ofe] EF AR At &4 £4 2F 2()/
FHY ATE 771 = st A L2 o5HA] gHAl UE . ol= 3F /450l 38Ae 28
of @ FFde B = deH, & BYoME I 9ol s EHUA] ete<= vt

e 2 2ARF EERA 2L DR SHoIH $BA 7 HE Fol o] 7Hs A S A

3.33.2. AR EXEH | It 119 FH Z1t

Ao} A20] £59} 27/ WA

ol24 7|t UHSH ZNE =

AR BARY [ (RILE -10,877.07)= &3 231
FAFSHA et o, A B Alue] o AT &4 7t

oX,

=
T

ofl

r
i)
H

P9 4 A3H(-10,715.15)= et 4 4=(ASCYE HiQt At Bl ths A
oo, 7t &4 52 o1] Mg (texutal categories)E A 25T}, o] HY A= IH AT
&4 $EoA B [ B oHE F37FYERY siA o §o7F 8 ETh FAIF 0 R, AME 2lAT et 4t
E A &4 FEAAE 209 Rart FA =0, sig A7 A7 DA OA S E
7FEE AlARRITE ol= HAa &4 Aot 3-8 St 1] R W BAE HojFe AL

a
2, 85T Y9I Rk & 4 Uk F, SRS 242 v R E(disutility) OF 1415



A TR HAE NS IS 25t S XIZOINY £:
2|
o

1o
M5 0[BT 2IAT 24 M2 WHO| 2 B3Y/EHS 231

o, Ho} et FHIE Aedte AdE At 2L AEEY Ve £442 B2 BYolA 4
A Z()2 Alez debt e, ol AA F90] FoMdaS A=At gadE vttt sig Al
© BAFLE % FofsiH, H]E HAo] SHEAS] AdEdl 2
st & A7 AUl = At BlAaarE AT DAl BH (AT ) o2 gotE= Ao
o, A|RIS2 o|et Zo] Hot bt e & Aok =i a-8o] T7Ishs 4d=2 EAH. ol A=
=09 Az WG Eo, Alg F2of dieh sf42 AuE 2 29k AASke olsiE Wart Ut
529 19 S 52 LesiA Aoy, b Blad S0 A= 8
P Pt Aol tist dort oA vebdt A-Esls Bl &
A @2 o oA BAH R ROt Hg-S U, 2l esto o
d . Fl &5 At HgoM = B FEolM T A7t 225U
o, ol FFo i EY H AS Blaa SAE A% A At Aol disf) SEAECl 8 2AF
2 HA A0z 4T = Q. F, 2hEolu BalS Blaa] gaE Al € 2] AL AdS A
W & e Aol e, Aty &4 £42 7 eE0lA SAHz Foftt de
EEEA FUA, 2 EH N eI FHHY AT dEd . ol sig £/l ditt 3H
AFe] HEgo] 5 AR L 7= AR, SA14 frol/do] A eek] ol sig &
W7F 0 sAF = FEEGAL i o= A A
aeFshd, 29 ARG Abe 9 AHEEE BAaa $A0] A sE0] getEe HYe R
FGE FH)2 A7t FEE AL, ol Blaart dekEeE SHAS 28] St
ot vhd 245 2R A e 2o a55 Eu| fs2 Agske dH0lA 71E &
A v 8-&(disutility)°] ()9 F22 FH= Tt o] g

1=
n
off oAt T A7 k= B 7] F7HE Rl BolA 4 E 5 3l AA, =4

gl
S r
fol
N
b
r O
i
39,
L
>~
r o)
ri
o)
lj>"
(L
2
_\,L
ol
2
)
lo
il

..1

]
ARG MM 2 £ 0] 71 SF(status quo)oll tizt =] RStz si4 =] w2l 7]& 5
& Aol w2t A Fovt @b o oot 4, Blad 4] tidt 28 27 REAl A9

(linear) AE TETHL 714 517] o} F7] fizo] 574 9 oA SEA

o2 Yehd 7FsAE A5t Al AHE 9 BTt 22 AjE) AT disiA s SEAE 99
3|9 A (risk-averse) A& FEE HY 5 Aom, o]t 14 27 £ Y 5 WS}of| gt A
T F50| IFS UHZ 7 AAE 1HT 4 AT kA F 2y 7F RS Afol= @edlt 7«4

RO 7% 2 A0 YA 9 A4 7271 2%E AREE 4 4 oAk
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Eb E§ 2D XA 2D | 1H| 2 F£H Zat
S5t 2AI08 xS 2RDE | EHE 2RDY ||
HZEHRt
=M =i o (Standard deviations) . R .
ESH| =3 — ESHN| -2t &8 5 eSS =3
zyx | L
(robust)
4 o1 Fire 2(3A) -0.02 -0.55
L(Eres)‘j 0.23 2.03%** 2.2 8.14 0.23 2.03™** Fire 3(39]) -0.04 -1.02
Fire 4(&4) -0.11 -2.48**
R Pest 2(734) -0.02 -0.67
= u(%es?;) a 0.16 1.31 1,37 4.10 0.15 1.30 Pest 3(32)) -0.10 =237
Pest 4(4] -0.05
S — Restrn 2(0~19gt ) 0.13 3,19
e YRestm)E o = -0.00 -0.10 0.10%* 2.34 -0.00 -0.09 Restrn 3(1#9t~2m 4l ) 0.11 271
Restrn 429 qk~59d} ) 0.08 1.80*
Ag%qo(}*é _/‘1:_@ BlO oS 2(30?_]_—"40‘1]_}_- :‘?!‘) 005 131
(AUF ANAS &4 0.00 0.10 0.19%+* 5.67 0.00 0.10 Biolos 3(20%t~30%F 15 0.02 0.48
(Biolos) Biolos 4(109H~208F 1= 0.00 0.02
AP 712 (cost) -0.02 -16.33%% | 0.05%* 17.54 -0.01 -16.32%* A E-A7]5HCost) -0.01 -15.39x
oF EAJ X ASC_A . 97
kil ( Asg) Cal -0.98 -18.69%** 2.81 21.54 -0.97 18.68** 0.64 2-97
ASC_B 1.05 16.49%
oy dgg
(Log-likelihood) -9,120.24 -10,877.07 -10,715.15
S YetdEAA 94 ** 0.01, ** 0.05, * 0.1)
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B 02 SHA AARE B 58] Y 24 Al 4 (7)S v ez 7 S5 SR AAEE A=A

N At Aot o, A1 Felidol SRR g2 549 4% di4e 4153 & ]k jle

.

4
o
i)
32
lo

M =
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rr
olo
it
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o
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o
%
ofje
)
[>
Hu
;
o
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2
ol
e
fol
et
N
i
kl

%0

O
L
=)
ot
)

A=< HHF3E Ao 2 AT 4= itk AFES T7|7F Y HiqF i T o E HHYAI 7Y Q1Y -ZAE T 5 e
A[Ho R AAE«= T, Hols Hofle AHZoz 324702 Q14 E= 30| 1o 99
Q14]9] F Zjo]7} A E QAN AxtZ YENGS 7Hs/do] it JAF O R o= AHET} o5 T
9] F 2% Ao|& u|gtr|Ht=, ofli) A oA o] A S-Ae] Aol thdt AAFEC R 545t
= Ao] gttt &, 98 QAo] w2 AR o 9 ARd Fejoll= A Ao R o w2 A vjEe
37} 52 AlAKSl= vHH, T o HAY o] 9-0] B Ao A= AHE3) B oS 5 AFE AJEf A Afw
A BJEo|gk= FATt A FRSIA 55T 7HAE AE S A
B 6. 442 $54 XI2oNY £3 ZY}
T= =3 23 2HE 22X | SH0 +F 25 2HI
10,570 Fire 2(84, 75) -1,346.9¢
AR 2lA3 (£190-21 ;;O%) 13,483.39* Fire 3(9], 60) -2,674.49
’ Fire 434, 50) -6,589.49*
8 3602 Pest 2(A, 75) -1,675.3¢
Agde|E gl AT 23 46~19T660$1) 9,236.0¢ Pest 3(59], 60) -6,513.89*
’ ’ - Pest 4(F4], 50) -3,314.9¢¥
) Restrn 2(0~1) 8,014.59*
g 3 23602
wRERAAES | e -64.59 Restrn 3(1~2) 7.061.8%"
= ’ Restrn 4(2~5) 4,905.59*
1902 Biolos 2(3~4) 3,411.4¢¥
RAETIFA &4 = 84.69 Biolos 3(2~3) 1,295.89
- ~ 9
(-1,060~1,450¢) Biolos 4(1~2) 75.9¢

%4 A OR §OI% AR AN ek,
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0% AT 4 Itk AR A 549 49, 7P AT AR BA TA A Hef 6,580,499

oA Y R IoA Blad i 20 U2 A 2Atd 374 2= |lAaa gk At a8 571

oF. ShE, A B ofe] B AT S49 A9, A 918 el A B WA A% FEOE AL
O 71 2 ABIAAR 8,014.590] FHHYUT. ol SEATo| A $2 AP 58
T 5 qlom, 1o U 37 A4 aE FYHOR BT AR npero.z, FBrhepy &
A 240) dSiHE BANOE st At tehtA ggtot, R WA SEAA Y B
3,411.4909] Ao Atofo] 24k, o] B3] abR &4 A the el AAH e g
shedals Aoz B % 9tk

s, 2 AR 2w 171 7o) 24 4
2oJA(WTP)Q] B3 Fol7} el 9lo], A% 2Awe 119 ATt A-eAof et ool
A719 4= e} olof et A2 9 A e 2 AT £49) 24 Aalo] tis) B 74A] ZuolA A
& AEs) Bzt gt

AR, 2 AR 2ARY o4 E2H 2(-)9] 5t M BolAjoto] AR ‘oA ek olujal]

B, 223 40] Hv] I (extual categories) T WY WA Hel5 ] R o &
5% A7} )28 (disutility)& LERATHE o] 23 W as} 9tk ol AT fFo] FA1ES
5 m8o] sty PAdvt B5HE4E wBo] FHE BE TEE WIS AU ol 4 9

o} o|=et s FEAY] HAS]y FFS AHHom AESIAY A5 1% 2ol Ht
©, Y43 £ 79 7o) w4 A7 o9 A DA Ash] f1et HE A si4of 5

gttt A2 ASAY 9 G FAs 2olM = AT EFAAEE YAA R TFA| YHEE,
AT &A4o] 89 v = ()Y BIHE H|RE& O E 45t A7 o AT wEbA A
oju} WalS F A7t Faste] wet SEARe] 71t B8] F7Fste G¥)o] WAV AHATH L & 5
o, ol= 7HAM 428 7+9] 2(-)2] WA} FARE 22 oS & Qlt. o] 27 WEofAf A &2
AR A Al F(0)9] BEE AAT YRGS A8chs BAS ARFAFNME E8Ho] o
(Didendera & Kabore, 2023), & A+ JA] 5L o4 E&

AHom 245 neke, Prlnge A3 $40] L8] nAE vas LHs HEst] 9

o

R
gl
O
o,
)
rol
:?L
>
Mo
)
el
1ol
i=)
ox,

ol

= 3
StACR, AeiAY U 3G G A8 B3 oA dubd o2 g8 &= Lot (Train, 2009; Hanley et

al., 1998; Hoyos, 2010; Hensher et al., 2015).
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1,0218S Aoz ARZAE AlAste] & 10,210702] AE A2 E 2519 0H, AHHEY J
of i3t A5 9] ]IS HAS] Yol =F ZALF I F 7R AR 2ARF(], ) A8t
o}, o] & Bl 4 2 28 A EIAR-E 510, 1 49 ¥ A Whaof o2 At 20| &

A=t ol AT oA A gk By A0 7|1t AHE AT 4= Qlck. HH
3 2}

123 oAM= 9 =8 on| M8 AR 23 A=) 35 718 ke ‘B gAr

= SHAS 8-80] S7toh= AL, o]= A4 Tole Y] S
o &= AtHArrow, 1971; Eeckhoudt et al., 2005). o|&3t Ait= 5L A &Adolet stojate
A 22 Ao mhet s Ao 23 o] gEbd 4 Qg2 HojFH, & A7 vefRt siA 7he A= Al
AlstithE HollA 9JolE 7HxlH

2 AT ik e W AN RS 22 b AEA 1 210 HiRt AlRIS 9] A EQAAE

3
H
O 2 Ao =N, S H A As) oS BR = BFOIA FAH 2 AmE 2842

Az 2
itk 53 £4 2 SEEE TAR ABIAo] 23H 9] RO, B ZHASS 53 9
Y 550 9o EE B9 AU 08 /|F0.8 WL AP, o] Erj oit ot 9449

N

£ Aot o &8 4= tHBoardman et al., 2018; Bateman et al., 2013). 7|1& A7t F=2
FSE EX SHo| 23S W50 e W, 2 A3tE 7| SHEEE Q1§ STt i E = ARt
Bolls 5 A Al AF &t gk AWl ASE EASIAH= FolA BAE g =t
(Niquidet et al., 2015). T3 FAA 0 2= Z-{-H I} AHF-E 1H9] A =2 2Zpojof o ] E AR
7F 2835, ol A+ A= o]
o A HiE oA AR 8482 7St L ARE E8E 5 UtHMees et al., 2018;
FAO, 2020a).
ShH 2 Aol s ot 22 dA o] A%t A, A 9 A H 6 S DoiE AAR A S
& A FEAL H|F o] A g2 Yol A5 FH of Fof] E AT Zpo]7t F725] HhF =R 3
a

& 7R50] Uk FF AT A A 47, A L B 0124, A o] Fe) 58

P

i
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A 59715 B7F Aet AR (2018 71%). NiFoS {Fe &0/, 137 @A E IS4,
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