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Abstract

Sustainable livestock production has been on the focus as an alternative to conven-
tional factory livestock. This study analyzed society’s demand for sustainable live-
stock production and its policy implications. The enhancement in breeding conditions,
the supply of safe livestock products, and decreases in negative environmental effects
were defined as the three attributes of sustainable livestock production. The choice
experiment was applied to evaluate the demand for sustainable livestock production.
Policy portfolios consisted of policies regarding three attributes and additional tax-
ation for the implementation of those policies. Given the policy portfolios, re-
spondents were asked to choose a preferable option. The results show that the WTP
(willingness to pay) for breeding condition enhancement and WTP for the supply of
safe livestock products are more extensive than WTP for decreases in negative envi-
ronmental effects. The aggregated WTP for sustainable livestock production is also
quite large. To be specific, the aggregated WTP for sustainable pig production is
about 3.7 ~ 4.4 trillion won per year. The aggregated WTP for sustainable cattle pro-
duction is about 3.4 ~ 3.9 trillion won per year. Lastly, the aggregated WTP for sus-
tainable chicken production is about 3.4 ~ 4.2 trillion won per year. These results im-
ply that the government would have to correspond to high demand for sustainable
livestock production by facilitating related policies and programs.
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Aol 8571 - A AA AL

3784 WA T3} 22 Fah-go] TSkl AA, 7= A By o] R s Ktk
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(37472 £12015). OECD2] B oFE 2] T BAAZE v $-2uet
A& 212kg/ha® OECD 39U 5 71 =01, Q1 4= 46kg/ha® YE(57kg/ha)dll o]o] F+
R 2= =THOECD Data).

ole| g 3744 WA B S S EAE] flaiA B2 A A7} o] Fol A itk A 1wl 9
(2017)= 4 FRINAE 913 AR Z TV ARSEE O] RA A, Sk b e Al

| A, “2187 5 1A AW AT, <715 A A A A 7572 AASL ool e &

AL <m A ARI B E A ST o1 L 21(2012) P F4E2 E84S SHistshr] 9
gk 372 WRARS o] ot kAL 7, T8 AT o] Z31E o] R Ao 2L HE A
£7153 24h0 2 A Fojok 3, 0] S HlEk O 2 7}X| S AE8lal 2] Aol A] 2 S gk S
e Agsf oF I FAsAT A= 22011 = F4Y XSS $4 8 o' A&rbsskal
(sustainable), B Bl AFY7]Eo]l HoluW(technological), HaHd¥ Fd FFo] w1
(advanced), AAH} &H] ZF EE Saka) w4 2F 2187} 71581 (believed), S4H] AR
o] 2)4=3=0] Ea(level-up) 3431 (equitable) A A 0 & SFY H(stable) AEl 2 A ST T
g o] 5 BAELY] AeiAE o R o] FAA A ko] AAIA Thx| ek ofu g} ALl 87 A 7]
Ao e sf ok frhal g3tk

HALTE BA 344 DA F219]) S0] AW BAYI AL T S22 998

o

mlm

olof g ARSI A =8 & 7P, el E A, ofu|- &, oA 5 Tt A
S o] g3te] AZIIATH A 2] 2001, 2004; F A oB1E 2001; ]S 2] 2003;
714 =204 2004; G132 2010; F5F 2 2012; L8 2 2013; 2714 £ 2013; 0]28
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2015; B9 E 2] 2016; 759 282 2016; Bennet et al. 2004; Colombo et al. 2005; Kallas et
al. 2007; Grammatikopoulou et al. 2012; Sangkapitux et al. 2017; Jourdain et al. 2017). X%+
A &7FsA e B oA F4Ed o) A2 A WHekS AR st ar o] o gk ARS] ] 8.5 =] 4]

S, A&7Pe T F4E TASHE 2 S0l v A Rol g AZshe v B2o] gtk A2 A
B Aol A B Ao] thek A8 A $0F shoteka o8 B Sl Mg A FAo

A&7h s Fake] ojs) 2t S 4o vl AnIAEe) A% o)A $F S4Bl A2 0 44
o 488 A2 889 4 L Zeolth
2 Ao AL Thesh Ak AL ALIb 5 H40] A8 A 298 A 94 A8

k. PPt AlS Ao A AT AT} S0P Y 4 AT RIS AAS A B =52 e 5lnA)

st

2. B4 9 2

d
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2.1. =M 4

%758 Z2o) TR ARSI 0 AS-E Sl9) B Aol A SN EE vleko 2 B e

AL ol 81T 20 Al 71 ol ol e A2 AHG ST S, £ A7) £4 el

TEAE U R B A D E o] 83 7HI7IAIE P ol u AR A P S 0] 8- il it



SR, A47h 5 FAE TABHE 44 A7) A1 $08 AZH] S g gHol 7t
AP )& T2 o)tk AR, T B P S Bal A %7 e Sake] A 40 1A
2 27 AZse e A9 A7 bs e 24 1A 1A 8 A58 A% 8 4 Tk Bateman et

al. 1997). o] g 22| H&Kpart-whole bias)S ZE517] $J5) 4]
SHE N &40 9] 7EX7) BAl ol AlSE ofok sh=t, o1& HsiAE Ael ol A et 24 )
Holth

AHAAY A A S 7HA 3 Q= 7HE7ER ol HlEl 91 X|(incentive compatible)dF
AEA Aol ol H, 24 o] £453 ol& UeilE mi/fiSsE AAsE vl oE ol
2UTHJohnston et al. 2017). ©]& g FAH-& FH3}7] A3l & AFolA= Aol thak H7fet

BRI FUSH AR P S BT AT H O o] g3 0w, MEA | T BIFE HhgO.

&7 S =4S TS 3) 2o] Aot A= €] 2011; o]H L 9] 2012; 1= ] 2016; A2
1 £12017; 343 9] 2018; Kijlstra and Eijck 2006; CNS-FAO 2016). £ A7)l 4] A o)}t 9]

£ A&7V S4bolek “FET A g0] 5219 R Q1451 ALl T TE0] A= 7} A
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ERE AT E A7 S AEThede] doE Bl ASTbed 4te] S B8
© A3E 52 e 280t TR o2 AA3 AR o Alg2 FERATE E8he

A7 AF, TEL BAAFE FHE 7] HUE FF o, v 0T B} A5 7

o
'TD"
S8 Y TS S AR AASIY AL FA A F S F I B-ste] kol

2
tlo
*i
o4l
o
rlr

ST 5
AT A%7Vs e F4F A AT 1T AFS A% Zolth ek WS AgAE £
SHEIEhE 2% ekt BAE AR 7 BTH S Qblol T A8E £ AZshs Aol

Q7o) Bo] RRAT F 5 ek, EF WA e EA TLL AN 715 S 1)F

0% 7Tk, ol GFES) ARSI S AR A47hs S a0 7Heh A A om AdE 4 9)
ofm| g, 5 ) B0l 4 SRS 910) Thl A F)soll E3sha glof nEA <

B (scope effect)t} §4Fe] FA|(adding-up problem)E *¥A|317] 213l
7y 4248 O ®oh= | HGE Algsk= A Al g6k = A 02 AT o= AR FA}
Aol e} tro] FEAREC] H4EY FF, dE 50l TEEA 7|Edl F3ke AR AzdedlA

AHA= 7159 BlIS0l 1% 213} 5% Aol thek Apo) & A sHA] Rok= 2 o= yehs7] o

B AT AE FHoRE AR RaEE Ale-E 7HETh Ales Z A o] Al s & sfvt &
Htrt 2 wd RStk 2Hzke] A& 71A] 31 QITHEgan et al. 2015; Johnston et al.
2017). 941 Egan et al.(2015)2 ml\d 35 = Al F-S o] &3l oF ghtha FA43)aL 11 o] /-5 T
3} o] AN 1) SBAF A o2 vk W o] &-8-0] AA7FA] & A A7t tigt <l
A7} FEa, 2) vl ol WAYsk= B8] AR EE 18] BagkZh /iRle] SIS HA| §e
o7 -2 7497 o, 3) Algo] g afint HabE -9 FEAE] AN E G4t AlekS 2 <l
A8HAl 7 Ak sHATE o] of Rhel] wind Algo] 3k -, 7 (%1 Eelgo] opd 9] 79
RG-S RO 2 E4 thde] A7 E AS3l ok sk A o] AthJohnston et al. 2017).



AA o 2 AHFo] Ky = 34= HE%1’5017—‘1(context-speciﬁc)i A7l of gt

TA A& AP ZAKpilot test) A F4HY TFERFAH O] @Y |1t Eub= AR o] ofy7] W
o 3t MO AT o' AFY X o] of]E 5= Utk oA o] hriith =3k 2 A2 F2{o] A
7V SAke Al A 7 & S5k tloll Qe Ao] ofd e, A &7bsd 4k ol &
T8k Al 7HA SA ol ik AL 2] =87} o] = ARRIAIE ThE3taL o] & &% A Aol whgst

£ A0)7] w0 A /A2 AZH AdrPed F4ke) 7] @A) 2 A ofn|E A AL

2 AU ool whet A Fof| whet FabE]E g AF 199, 399, 5§ 9, Ta8a7
Tk o2 A AT R E = AFHL 20189 F4H T 45 49 o ) AAS
Q1T 2172018 1€ 715 24 guluk v 2 1 le F9 3t f7]% ol th3h 7k 7 Al
A4 £ 2016), 28] ) el AR ZRAL AE WY ste] Agstth el Aol AMEE A

4

Ths 5400) A 7P 44, AE Del3 AR $EE < 13} 2

24 N ey
gt EETRPER] A2,
AFS o7 Bgsle A o7 AR EC T
RED ERENERIEe Az,
HNE 2T YL ZAS A RZSA| e
_ B HAEAGIEO1S B} A3t
v=R=k o\l TC"ouwaE o uw PR=K
g wot g AR R AN £ AZ3A] e
0¥,
10,0004,
MR A3 b]8 27191 RZ(ATY 30,0009,
50,0004,
70,0009,

SHANAIE AL7Fe R 4kl theh A of ok 2F Aol thad 74121 A r & AlAska B d

B2 A1) 9.8 Thet o] ANSAT.

“FYY YR EAHE R S5 s G AT A 5PR F 8 H Y £
512 Tk BP0 A4 e i S YA A 7pH] Db Ee T A 72 )
G0 2 PHEOI YLk PO} H R} PG S A AR S o] 4] FHHR, of
o) B8 F7PAP A FS G 37] £)3) i) F7pE P AFo] HaE ATk S vk A]
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ST S| T AT F87) G FP R AR YT AFOE Y
B4 F) SEAE] 71 AEI D)ok FYZIYFR GF Y W) ok 12 4]

RAGo) $4H 02 BgE 7 glgrir”

2.2. A
ey A2 A ek 278 dijko = Tt o, T A9 Ao 742> STATAY
dereate(Hole 2015)E ©]-&-3t3ith. A& d7o] %Y A4 (incentive compatibility)= 7FA] 7]
A= A et et st = 7Y A E AE-S SEARNA g HT A Eshe Zlo] Yz o]
THCollins et al. 2009; Vossler et al. 2012; Johnston et al. 2017). WEhA] £ Aol 4] o] 83+ M€l
& FALA o] oA = FEjolH, o] & Ao FAIRolth. B = ey Aol 239

H ko] o et ARgho] W1zksithe A3 A7 EA)8HARH Oehlmann et al. 2017), A=A
ARl Ae ] ZZ o] FA o td =20+ o138 13 F2 ZAItHde Becker-Grob et al. 2012).
o & £°] Johnston et al.(2017)> A& E FF ] 74 FUALA A7 Bl Eo] SHA} AUE] 2

A 15 ASD

r}_
O::.
re

T=0] o9} 22 P9 ey AES AHE3F 7] wWiEo]thBennet et
al. 2004; Colombo et al. 2005; Kallas et al. 2007; Grammatikopoulou et al. 2012; Sangkapitux et
al. 2017; Jourdain et al. 2017). T AP ZAL A2 & e < @ STES A A 3k A FE Y] 7

FSEAEC) A ek tlo oE RS A= A o' ddE o] dA et F /A tigte 2
TAE AYE AES ARSI oo wEt AdYE AEe AT e T AEEde] ¢

(2° % 2°) & D-efficiency & 7|22 1671 2 23-& Aest oH, o] 47]9] EZ(block) 2
2 o] 3EARNA 4719 Ay AES AT <19 1> AA SEAA Al A
g A& oAt



A&7Fs 3 Skl th Al &2l d 24 9

4 HEE 220 26 2= 4 717 djet 5 HEsts #UE Has) FHAL.

=4 B for1 Tjgt 2

N5y 7= =

= I?‘IL; ul T A4 e A3 =7 w8
=

27|4E uF 7IE0 B2 B

| :MEEJ&:\_I- HeEzr 2 HE6T &a Heg

Al D

ﬁil-fj;;arﬁ 2T ve ECE —

P AT e i B2 E0000 @zt 70,000
o HHE T TS (] 0 0

effect) & SAI87] floll AHE AE2 A= Z2F SHEHANA F291 2 Al gstalon, 2+ Heg
=

Aol g 7 SYE SH/E Al 4N 7 F Fir 2] it § S

A&7HsE &4 YAE PRI FUS DA St UL SE 29| siLo|H, AS7SE Sit Y
o] Zadof Chet o|Ad= HHO| AUS + faUt. 02t SEATIME HE2712] o|H 0L =54

THEHO| OfLi2} SEAMA MA| 711D Qi 2147153 &4 H20| Chet o 22} NS S HigoR of
Helw 2RO SHH FUA. SHA VAH BYS = MBRAIY T 228 FRULIC,

T 48 3 demand effect)= =531 B8] XA A EE Eou7] SI8] <2 H 2>9} 22
L BS Aey AE ool AAISFA T Carlsson et al. 2018). Tk S HA7T A2l 2] A&7} opbd
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EEHQl V)20l AR o7, AEA ol Bl i ARSo) Y OT ek Y
%, 8.8 7 demand effect)”} & 73
A e AT ATE 7] ofd] whRol <18 255 2 B F 274 0 2 WSk
A, B A7 A 3e] 4 34 (consequentiality) S 0|7] 13l &4 A7} A = o] 2144
o7 HkgE 4 9l WA 0 2 732319 T Czajkowski et al. 2017). TAH|Z 0.2 HEA] 9 A
Zahs BT} A &7Hs g Fakel) tlgk M%) AZEE R e 1 A AR oo < 2 g2
7]

B5).0 ) R7} FHSIA S LT F Yo T SHA HEE S A

S| .
npReto 2 Mey AE 5§ AR A7 A A o) = H & wkgE Zlolgt dlds=Al E S EAR
Al F7H 02 st FEAE AA wr)al Qe AEAE FASAT (Vossler et al. 2012;
Czajkowski et al. 2017). & S0 SHAEC] 7 A5k theto] Aol 7H 9414 o &2 §h
P S 128k SHAES A Ee] 7 dofshe tidte] AR E = A iAIs] fl8)
o= 02 GA oy A5 ehA] e tidhS A= g4 d91E & 5 UTHCollins et al.
2009; Johnston et al. 2017). &, AHilo] Ysl= tite] A€ 858 =o]7] 913 thE AJFES] 9
dH A ol HEE AEo tiF ALY SHS v o R AFskA] g kS dFe A
|

B 5 Qo) mebA £ ARl o2’ A S HAsk] e A9 E AT Holl A

o:
N

Z AT EA ARE FHH 02 HESIHITH Vossler et al. 2012).
B AT ST AN 94, 715 71E 59 BAS 1EE] S8 STEE AERAE

=z AAISE T AEZAF AL A 7 194~694] YU Z FRISEQTFEA (2018 1€
7135 vhgste] A9 A AREE vy st on (FutazUgH g le] 22131 3
g8 o] 83T S /A = SFEE 800 oW, FAF7|7E2 2018 122 1047 20184 12

U240IT2 <2 HERA$TAY 7| ZEATE Ve, g A0 S8 3 YA

TRt AT o & B0l 9O S, FEEA o et A o2 WA I WY A
o 2|9} A Y FEER)E g% 9] AL B9l 28] 7] A AT E3EokE =
SEEA G FAA O hF &3} A&7 F4do] F8kE £7] FA 718U H714

_l

BRSSP 50 S
FoA AHG3HE AolA] 2718 AN B
AFE FFE BY A ofRoIA AL
B B 8- ANSLT,

N



O AZ-2 A5t A T ol& 5o vl Ql(dominant) -§F°] Aol = o] & MElstA] &2 3H

Al A Al 28kt

rlo

2. 7|1 Z3AY

5 x| o &
RS 4 4 _ FER FER PES
¥ | ma | % | En | BT om
CE =1, oj4=0 0.512| 0500| 0501| 0500| 0.499| 0.500
A5800 51, 58 592
JEsky Z£0l=
BEPE EHQ(Q%EHLE%J)LKEJFS% so4 | 3915 0585 3942) 0616 3.925| 0593

o
2009t 4 oj9k=1, 2009+~299%t
3009k~3995F =3, 4009H~499%F
AESE | 50095998 =5, 600H~6997F
7009H7999F A= 7 800%H~8997+

4.041| 2.283| 4.170| 2.416| 4.085| 2.228

rﬁrorﬂerﬁe
S lep) .-& [\e)

90001-9998t 21=9, 1,0008F ¢ o]Al=10
= Nt = o] o
2 | IR SAESSR L 0078|028 0085 0227| 0071| 0256
BA— U
ZAbE ZAbE 7 FofRbold 1,
= ojp spul 0 0.693| 0.461] 0.721| 0.449| 0.701| 0.458
S22 A5 (1 A g3 Qo 2. thE & ot
FAHEo] Ot | 3. S0l A Qltk 2.702| 0.847| 2.696| 0.873| 2.706| 0.853
AP RAL |4, & mar)
S71&5 A5 1. & g3 Qir} 2. thE & Qltk
FAHEO] Ot | 3. Soj& A Qlh 2.848| 0.825| 2.806| 0.834| 2.806| 0.838
A RIA 40 A B2
28
SAZRE | st mo) glom 0, ojd | 0954 0211| 0969| 0173| 0959 0.198
0_}‘?’]94, Z[}‘T\E']_ o ou - M— = ’ g . . . . . .
Q°0% A¥
og oz} & 709 713 708
2 B AN BAF AR tPde] R T A S5 Tol ) ahA kT L] HEZALE o] 4ate] AAREUATE =Y
9o 2 3 RRES FZE37] 0 & FAV} Utk ol T L2k HEZAZFALEA 0 2 BA ol 4] wiEslE QT84 B4 o uf
g AMEA 0 2 R L wjaly] ufEo|th o]el 3 FAE FBaY] 98] B ATE AR Fo) 7Hed AN E o] fatgT) AT
AAGSATL AT 5k 194~694] FAE 2po) 7} 91 kel §lom, o= B AT FAjo|t).
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3.1. =EAEY

B ATE AL St vt S HARE S A E oA E48] Hl8l] EFEA P (mixed
logit model)& ©] &3t EFEARY S A gEo] 54 FH=E U= =E 2F 74
(specification)= A 3}= 8-0] o] T(Train 2009: 134). A X .2 -FHAno] J7]<] th¢t i
A thebs e &0 ofdff 2] ()3 22 FH=E FH = BE B3 74S SF=E3 2 F ol

HEW A7IM V, = A7 BEE 0= AR f(8) € g FHE X E KU

EHEARFE L vl 52 U(flexible) & OZA thidt 2 43S 7FITKTrain 2009:

& & woll HolA| eh+= 8.4y (unobserved factor)E SAIY 7 A& Aol ) vpA|gto®
THE2ARYL o &2 ¥ (random utility model)= TAF = 1o, o]of wjeh (Ye]) E&

SHSHE 7P A E w3l 5188 71 §lol B 9iskA A8 4 qinh

H

7= 54 HeEE o] BEtv]E|(random parameter) 2 7P = 9 o] wEto]
M ol83t Yol 2ARY S EEsiiltt TAHCZ NG SHATHAR T TR A=
& Aol SE3H, 7 nol tAA MElE AE 23 j A S YT o A FolE 5

(U2 okl 2] ()9 & Q) T8842 980 4714 1V, & 3449 (deterministic)

4



183l SHAE Abeloll ZyZ o] FAsHA T 7MY s AT
(2) Unjt = ant + 6njt

SuA ne A V,, 7 6,5 W] Wl A HEE AT w3 AR ook
Uy > Unrj = b Q35010 AelaA BT wep st v, = 6,0, 018, 6, & REE 7}
A= QlelskefulEl (5, ~ £(610)) 7PASHE, SHAFnol vA] AEE ol A ok Held
B ofd] 24} (3)3} 2ol e 5 9om, S8 no] TH SHHE wle] 2E-2 2] (4)%} 2ol

viehd 4 gt

exp(B,z,;)

(k) P .
kz exp (ﬂn’xnlft )
=1

njt (ﬁn) =

T J

SR A () 4, & B3 9L ule) £AR FBoltk WebA 4 () F FHe] P FEAY

82 THE0lok 510, o5 913) 2L B3 5, 9] UL FA ok FTHA (5) F2).

5)  P.0)= [ 5,(rB0)as

FA= A Ed o)A -9+ X|(the maximum simulated likelihood estimator: MSLE)E ©]

o

3} TH(Train 2009: 144). 2 15-53F(log-likelihood function):= o}l 4] (6)3} o] Yebd

UARE A (5)2] he A& wj &l Abea o2 ALK 4= ik Wb gE f(510) FE sa<
JAd3kaL o] 5 HIE o2 2] (5)9] Fhe TAMZ bl QUTh 2] (5)9] A Al EF Ol 215
Sh=(simulated log-likelihood function)= 2 (7)3} 200, & Ao M= 2] (7)S FHEA 7]
© 05 F43t3th

z
N

>
v

ol

!

6) LL(O)= EV] InP, ()

n=1
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(7) Ew]ln{ 21?] 67’)}

n=1

e
e

T AW (z,,)E AE(p,;) T 7TE 2RW (2, )2 WEleT Alg ole] Mes
o] et E(a)e Bt T2 E 7HAE Yo derHE 7Pt FAF o' B Ao o] &
2 &(random utility model)< 2} (8)3} 2t}

(8) 77]t 67Lp77jt + Oé ant + 677]t
A|&7Fs 3 FAke] ZF Aol thih Al o Ak= 4 (9)E ol AlSshet, 4 S/l tigt A=
oJALe] BAISE 48 HAB7] A8l Krinsky & Robb(1986)7} #|9+et R HE ~E )Y

(parametric bootstrapping)& ©]-8-3F3th 2] (9)9] of = A&7Fsd 4k k WA &4 )&
= FAAFE on3it}, B4 o= STATA 2] mixlogit(Hole 2007) ¥ 7] 4]

rulru
e
9‘15
o
O
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