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Analysis of environmental preference heterogeneity and latent

decision—making behaviors:

focusing on the approach of mixed logit and independent availability
logit models
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Chulhyun Jeon - Hosang Lee
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Abstract: The purpose of this study is to analyze the heterogeneity of public environmental
preferences, latent decision—-making behaviors, and the effectiveness of policy instruments
in the context of forest restoration, particularly in areas damaged by forest fires and
diseases, using statistical choice experiment modeling. Willingness to pay (WTP) for
attributes related to forest fires and diseases was also estimated. A mixed logit model
confirmed significant variations in preferences among respondents, providing a valuable
basis for predicting public acceptance of forest restoration policies. Furthermore, by
employing the IAL model, introduced for the first time in Korea, we identified unobserved
decision—-making patterns by categorizing them into deterministic and probabilistic types.
The IAL | model revealed four latent behavior types, while IALII demonstrated how policy
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tools affect decision-making. For example, specifying tax as the payment method reduced
deterministic choosers from 41.7% to 19.2% and increased probabilistic choosers from 0%
to 23%. These findings offer meaningful insights for environmental policy design and
communication. Estimated WTP ranged from KRW 10,570 to 23,855 for fire-related
attributes and KRW 9,319 to 14,830 for disease-related attributes, informing the economic
evaluation of restoration efforts. This study advances beyond conventional models by jointly
analyzing preference heterogeneity, cognitive decision complexity, and behavioral shifts
due to policy changes—offering both academic and policy relevance for effective forest
ecosystem restoration.

Key Words: Preference heterogeneity, choice behaviors, mixed logit, independent availability

logit, choice experiment, willingness to pay
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O 2 Ve AFEA, 2024). AFE L 2A7EA S5, FEAHIA G okt
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13.3%°] E3teh=F AR 78, 2023). o] 3t Aats Ao F& 24,
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go] f-335tet A o] aIE FAXOE BATo =N AHEY A
A9o] AT 844 ALt d 7|5tz gt

ol 93l 7|29 2AF ZA XY (Multinomial logit, MNL)Z} E3H= A1
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1) Independent availability logit(AL)& G 12| AFAH ZETH= =EoA ARSE &= 9
u|E vtgst7] skl A™ tioto] gk 7iE 1X| 9t A dE9] Qu|E vtggh
ZARIA 2R 07 o Hstct.
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2101E o G g e 4= ot JALS F33sE tiot S A(Independence of
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A 9] XS 3FH 5FH THTrain, 2009).
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3) prob.class.1 {- 0.5*(choice==1)+0.5*(choice==2)+0*(choice==3).

4) prob.class.2 {- 0*(choice==1)+0*(choice==2)+ 1*(choice==3).

5) prob.class.3 <- as.vector(((choice==1)*exp.ul+choice==2)*exp.u2)/(exp.ul+ exp.u2)).

6) prob.class.4 <- as.vector(((choice==1)*exp.ul+(choice==2)*exp.u2+(choice==3)*
exp.u3) /(exp.ul+exp.u2+exp.ud)).
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FAZE ol 53%), ¥ 45 ST 4397 Yotk Fy A9 QT BEx
(kssc.kostat.go.kr= A& 19.2%, A&A/747] 30.1%, FAH =473 15.1%, A/
AE 10.0%, 57 11.2%, A2t 10.0%, 3Y 3.1%, AF 1.3%°]tt.
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A& 9F 345(33.8%), AA/A7] 2909 (28.4%), FAHSAHAE 14078
(13.7%), H7/73E 1007 (9.8%), 3 578(5.6%), A2t 5198(5.0%), 74 30

5(2.9%), R A5 875(0.8%)°1 At

H 3) MEZHM £ 24 2

o
e o BZHR} HE U
1.9y 452(44.3%)
M 1. L A
= 204 % 049 569(55.7%)
1. 20~294| 178(17.4%)
2. 30~39A - 16 352(34.5%)
o9 ~ : : 9
oz |3. 40~49A| @047 | (1.68) 269(26.3%)
4. 50~59M| 140(13.7%)
5. 60| 0|4 82(8.0%)
1. 258t £ o5t 3(0.3%)
2. £8t0 EY 7(0.7%)
sz |3 z_garm =9 395 0.57 146(14.3%)
4. st =9 732(71.7%)
5. CHEH O At 133(13.0%)
1.5 43(4.2%)
2. BlAR 613(60.0%)
3.z 173(16.9%)
el 2.13 1.59
= |4 z2y 67(6.6%)
5. AKX 64(6.3%)
6. 7|Et 61(6.0%)
1. ¥#2,000,000 |2t 112(11.0%)
aiop e |2-#2.000,000-#2,900,000 ojot 225(22.0%)
E@f 3. ¥3,000,000~#$3,900,000 O|2t|  3.23 1.34 265(26.0%)
. 4. ¥#4,000,000~%4,900,000 02t 155(15.2%)
5. ##5,000,000 0JAf 264(25.9%)

2. 2% HE(follow-up) S 24 A
AARJAA 2ARF Y A8 FHAstY, FEAES AlF AEFHO|

k2ol 41 =t = 35l Bt 3.014, 'olv] S-&dt
L S

o, S 2AlE 5] F ot ehe o Bt 3.4382 7155k, A=
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EREE A5 Aol Bk 452 02 stefstast SATH(E 4) 32)
(B 4) 34 AR MSXIE M S 2t
e T | BEERE| Fa | 20

1. 30 M 6wt Ut 331 099 1 5

2. LIS THotS Ut = s A 2t 351 | 0.80 1 5

3. LE0|Lt MBEHSIZ S U= A2 E7ks0ltt 276 | 1.02 1 5

4 MEE0 a8H JIXIE £ AR $T 267 | 1.07 1 5

b, MEMEIAME AL 2 Q01 21 UX| RoHT. 294 | 1.03 1 5

6. Mz XIEH(M2S27|3)0] 030 EX| b=t 3.01| 1.05 1 5

7. L= Z28 Mas Wil AT F59 Mo ct 343 | 0.98 1 5

8. 0l2fot ME=HFMO= L7} = M2 6l|=10] Z20HAl §ICH| 3.28 | 0.97 1 5

9. Li= M0 240] SiCt 245 | 1.05 1 5

SEAre] A3 =84 (consequentiality)12-S HS 7] 9ol F4 ¥ o
Feob A EoJAr HA3} 7hs/dol tiek 14E RAHITHCXIH - &,
2020; Carson, Groves and List, 2014). 1 A3}, -SHA}9] ¢F Awto] z}Al
9] SHo] AR A& F Aoyt 71 v]& Ao JF=
Ql4]skar 9o, o= 7HdH (hypothetical bias)
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ok FAARQIA 2ARY(ALD [ 3 Y o] a3k E4T &= = AA
Q1x] EARF(IAL)I 2] A-go|r}.
o 55t 2XDS(RPL) =X A1}
w2 ok E4
o, o= ARy

e 2X28(MNL)
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= O
2007). LY AARAA 22544 utel 2ol SQ Hieke] Zgto] 1A E o] v
B4 720 9 Tol} 9RO BEYY BT A 5 98-S
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e BT 5
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ol 3t =12l B utility shif
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HhH 0 & 9] -85 tH(Train, 2009). 18] 21 29 otetu] €| (Random parameters)
£ 2o glsto 2 i HkE A3 o
2 ELASY A HAEE &
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£ ALY Agsto] E AE oA ol AT 27| J F=2E
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and Greene, 2003). 3t AAAZE 239
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