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The Effects on Information Types of GMO for
Consumers’ Value Perception

Yu, Byeong-Deok - Lee, Su-Rin - Yang, Sung-Bum

GMO labeling system in South Korea stipulates three labeling methods: GMO
labeling, no labeling and Non-GMO labeling. Products labeled as Non-GMO are
not allowed for unintentional commingling of GMO without tolerance. However,
consumers vary their acceptance of Non-GMO label on the unintentionally com-
mingled products and willingness to pay according to the mixing rate, rather than
devalue the whole products as useless. Additionally, consumers do not believe that
the acceptable mixing rate should be discriminated between non-labeled products,
which allow up to 3% of unintentional GMO contamination, and Non-GMO labeled
products. Information on unintentional GMO mixing mainly refers to the mixing
rate, but the Non-GMO content remaining even after commingling is also important
information. The decline in value is alleviated when consumers are exposed to
positive information, such as Non-GMO content, rather than when exposed to
negative information, such as the mixing rate. Loss Aversion Coefficient is relative
depending on whether the information representing the loss is positive or negative.
Information that a Non-GMO labeled product contains X% GMO is more sensitive
than information that (100-X)% Non-GMO remains.

Key words : behavioral economics, genetically modified food, gmo labeling, loss
aversion, unintentional commingling
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2022 FUjol] Y U8 AHFE AR FRAAHAFYEA(GMO, genetically modified
organisms) F 1,1055F £(42.69 E3) 7FEZ,2021d 1,155 £(34.59 &2) tinvl 105
E7HF Aoy, AT 4269 FHE 29 dE F FO0E2 FUHSFATHKBCHY,
2023). A F&H ALEE EF GMO H|ZLZ2 4], GMO®)| tigt AF-& 7}
D 2¥AE AF AAEA A IS A8 Ath 20229 FRAAAEAEFS T
Bt AR = T1F0] F 19.9%, Ao 31.0% SOZ oF 20% oAt AvAE fAAE
P2 Eo tgt ARZLE YeERdTh AP FE BAAEY] A ta A= 85.5%
7} DasittE o)d o2 VERGTHKBCH, 2023).

A F2A719] 71 €(CRISPR)®] == 5 GMO #d 7€ =4 JHsar 9lof <k
Ao gk el 93tE= Zo® Holxvh AHae|et wRldy 5 8ol 4194
S A% AZIFH A} TR FAAE g ALSE @77} FolA 7]1ES GMO ®
NE st FAF - R/ st & dHste ZE F5 GMO EAIE F&3l=
AHARAPE FAsIE F487F oAl o
HHH Non-GMO A= Al7ollA] 2ol 7] o8 &), o= H| &3 —721%’4%
= @8 AR At AYA BololS T f17e] 7] Wwelth GMO
o] thajAE B0l EAT Non-GMO A5 E 93 A0 dajas A7t Bl 3
gk A7 oItk Non-GMO A9 a7 Al Hfroll thalx e a0 = ALs|H &
o] gokthy B 4= ok
FAAAF A ESO A S GMO ¥4, Z Ul A E B(negative) A H2]S ulEFO
3] ol7} ‘GMO AP E O A% UIAEHE B2S a8t 20 = 2018
= 457} o] Aafak, 2711 8 T °olffE GMO S FEA o AR v &
vk Aok A7 GMOZE $1@3HA b gkA ol ts] =4 <ol lol, GMO EA|7F A3
A Hels AFstty 9AdT = gtk GMOE o3t AM|AollAl= GMO 3EAI7F
L 3AA T GMO tis] As WA FHAAG avlgoAls EEasAY A= 74
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GMO FEAAEE /N3t AHIAE =Yt 4L 27 He 2o 7l
=z & A7t E%Hﬂ of gtth= Aav|Ate] PA-S i TTHKim et al., 2014). GMO 3EA| <
A&7} H= FAF R GMOE AHESt] ThE A F Fo S XA RE, o
zgS Ay st= o] GMO EA2 HAE w2 Aolgta FA3t) o= &H| A} 74
o AZtsl= HRE At UAEE BA oz g2y ZAS 2 T/

1) Korea Biosafety Clearing House. ¥F=H}0] 2 F A BANE], www.biosafety.or.kr
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A olth o]k A A2 A FY 7HA] sk 8ls el = Zlola, dHERE &
12 Fej & =] 98t AAA A=t "ok

ole] BlIE] Non-GMOFEAlE A Z- FE3l= 7]1go] GMO7} ofd Y8 E A8 dtts=
EAE O EH Non-GMOE A E3l= &HIAR stog AEd 73 & T+ Aot o=
2H|A7E FAHH R Yste ARE ADete IR]HH BA Yo
22 Mdolth. f71%2 dut 2 g
Ueto] AFS 7HAE & Aotk ZAE R FA| A2 AFY 7] A a9es U
ERATE,

Lee (2022)+ ZZ o] o] 2(framing theory) S ‘AFFE©] o3t AEe & ] oud &
of o3 1 &S A st=tfol wet AARES e EetAlE A0 2 A Ysth =Y
o|7 & 3framing effect)= =A< T o] we} e Abdo Y Aol B3l
MRAE] Aoy Meo] Detd 4 Qe A4S Ldnh old AFHE
doltal &tal, o] &2 FARE W2 Ao YAEA o IS
2020). ©]& Z-&3lH GMOEA 2} Non-GMOZEA| 9] F Wol ulegl An|xle] Mg g}
IR

Non-GMOFEAI= GMOEAI9F A5 thE FAo|Aq FAAMP A F T FA7|E
23 sl 2&20] A TAVE At o] GMO AR sl ol FAE FAISHA|
RO AZ(EREA AF)HAE 203 FHA AZdAE HoEFH GMO EYS 3%7HA
583127 Non-GMOZ HAIZ 2 Fo A vl =2 GMO & A3 3 &3tx e
(0%). ©] 232 Non-GMO Y8 E 7|Ho 2 3= AZ. 55 gAdE F=3 F47} D)
s ditete 2XE TR HASIA S woE HIYEZ o] BT = e, =

of e F2U AYA A Eo] Bol9& FEE Non-GMO #H# AYE FAZ +

jug

H

ol

Kim3} Suk (2019)2 GMO AKX FAIWHe| &2 Azte el dallA v 44
FA ZE R SAEA el o FAEHCE YEbdS HFSHAT Jin (2009)
Non-GMO®l| tgt F7FA BoJAtA S vigto 2 AnjAl 845 #4319 GMO thH] Non-
GMO <4520 thgh Zgju|d Hlgo) tﬂak 20% = F43ATh Yu2} Yang (2018)2 H| <]
A ZFEofe] AEH fUE AT T aviAke] A EALE AFsAT AHlA=

F71E0lA v =d ZFE ool ZJEF»]M;_ b 7 E 9%k Aol oyzt A= Fx

2) AN AES) BAZE A5z 8. AB2AIG FeE BADY F FAAADAE 5L ALS
A e ASEA, TAUY AR Bl 50% ol Fol ALk, EE AT ANZ o] 1592 AL
B ol W GAANG A E, FHAAND A E, Non-GMO, GMO-frec” A & 5 k. o] -3

[e]

T .
€ Ho = EYATF AAHHA otk
3) o} EAFA =T Non-GMO 2} Folt}h, 2332 02 Non-GMOS EAI3HA] 29kS e, o
on-GMO 2}3Fo] o]l 3jZ3rt.

zP”
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wreh ol ofgke] wstet At ol & A& &njAL BloEF GMO E£94E ol FE T
Z7A FuE 7198 A] S AYL A4S 4 At} Tversky2} Kahneman (1992)-2 ©]2]9]
A mjo] el 22 ¢fo] &4o] WY wjo] ERSEE Hlwsgls W, &4
g BRIt o A vERdS HAFE AT 158 o9l i &4 AoE v s
EAIIAAF(NHE Bt of 2252 A4ESHATE Yu$t Yang (2018)= A3 A
7] Al B Ao FEef FE0 e AvA A EAG SR vl vt Qe
t, 152 S AAF(N)E 21328 ALkstAtt

129 d7E°] GMO E= Non-GMO A9 &3 7H2] S43 AA A Fo4d< 1
ZHgE Aol Hlgte], B A= GMO2] HIo xR £ FAE 31 GMO2S Eolgt=
A 7FA] B 7)ol A By E4E] AR 7HA] WS

My 2o

N

Z Yetd & S A5 Ax 71E &43) 9 (loss aversion) A7} APESIE = A

g Wh2lof] whet aM|xke] Ae gFo] o YA WMsh=A H
o2 Al 7HE T4 1ZstaA skt AR, Non-GMO
GMO7} £ 3E W s s wet &nA F8 57 Heghs A3
AT Yu$t Yang (2018)0] f7121F A v EZ FedE9 T me} AnjAte]
|57t M3s A A5 A Zo], MO £ E e 8= HtE ASstuAt
sFA T &HIA7E Non-GMOEA] A& 98 A8 QA A et EUEH T3t
Al AFJAY o] GMOEA 21F9 714 FFoluy F(0) W= Fe8 Zolth
Zke] Fuf oS Al Fol N B A FAFY A Ao wet Gebd 5 Aok o A9
S AF AR TR 9 RAAH HZo whel AuApe] Fuf oJdFo] WEh=A Aystaat
3tk oA, ‘Non-GMO 9HAE’E= ‘GMO 1HAHE’ 9} 2 ou|E F33 Ao|xvt
ZAEHE AHE} YAEHHE FRE dxA). 54 AY =43]94° de](Tversky and
Kahneman, 1992)& %3t FE3FAH 48| A= Non-GMO 99H AN E T} 2h= 34 7HA K

9% GMO 1HAES] BAZ 71x]9 o] & A%< Yepd Zolth &, GMO &4 E9]
Fobgol wel detskE 7FX7F Non-GMO HEE0] woldo) wie} stetsls 71X Hls)
O ®7sHA UehE ot upA g o2 &4 IAG(A)E oY Zde &4 39 4
g7t Bl v S AFsste] vk gholk QIZEe] FF2 o] rHHT &
Ao] F]Fjof 2u) o] A3HAl WEgFeh FHA|NL o H AT A= o] &4E HwEHA|
B3 AT 48 vwEHTh e o £Ao] RS AT FRAGYA ) m

z’: [e)

2
g £4379 Fzol Peba
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II. GMO % Non-GMO IEAlof| st M=

Al Z o) oEZ oL A X TA] FRAHF A Z =] FA|7|E = AZd FHAARE FA =
PP OZ GMOEA, ‘Non-GMOEA", ‘F-EAH] A 74A7} Ao} ATk ‘GMOEA
T AFLOE SUE) FAAAPEESFTAAES 48R AR HE id 987 GMO

EETAbES F5 R WA

GMO7} obd A8 E ARES A% ‘GMO7F obd’ S FAE & JAEF ste Aotk %
A& GMO7F obd 95 & ] or= wholt} 1

N ME BRAPSE AR GUAITE ‘GMOEAS] 97t HE A F shubaA

GMO<9] vl =d EE°| 3% o3l T4 FS 51 It &, ‘FIFA T Non-GMO®l| X

35 25 Non-GMOE HA|3FA] e TAH

GMOFEAE GMO 5&AHES 987 AE

= A ES OPb A A Zél‘i%i% o“ﬁ OJTHAFAAM YA F52 FAVIE A3x). A
e}
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(scheme)oll 2] A3 23 GMOEAIE AT ‘FHAAHYG 2 F52 BAZIE Lol A st
o] o7 FA ZAL FAHST At HZNE GMO 4EE AFE3E A ZFo GMOE &
383t A EH {2y

A 3= UAE B 2 B s v A4E 3 2 F(Non-GMO) A S
o] 45¥S 41 AUTHKim et al,, 2014). AT FAAAZ A EFS
Non-GMO E+= GMO-free EAE sh= 9ol Blo =3 SUA7F AAHA olysta
(FAAAFAFF FAZIE A5z, EAF A2 g=a=z ds) A2 Non-GMO
Al 719] o] 83HA @ Aot o =] &l EUdE GMOZF HEH W FAAHIG A F
< FAAEE A F] obd Aoz wA-FIF HF¢EA SHRAR IFE F A o]
735 102 WA 3ME e FHEAZEA ALS BAY 59 o8t A Skl

e PAG HAo] HIMEERE Non-GMO 718ke] ARQIAblAl = A3 g=as #

B

(¢3

4) FRAARG 2 FF ] FTAZFE(A FFEAA 1A 2023)00 Wl EAYHES T3 o] BF

3t Th ‘GMOFEAP, ‘Non-GMOEA], “F-HA HF-L o] ATFoA AlS T3] 9t Yoz
THE gojoltt,

5) AFA = 2022\ d7HA] T, S, WS, JheEE), G, AR, 2Rk ¥ JHA AES SlE

Aot

|
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, Non-GMO 982 455 AZX-FE5HAN= AF EAME Non-GMOE FEA|3HA]
ord FEAP AFS Afole vol=d EAES %A dAsta Ao FEA AF

on-GMO3EA] A|ZFol Hlste] MA 3 A 7o) gl2x37F Yo B2 Non-GMOE 7|HEo =

flo
Z

A

Table 1. Regulated methods to label genetic information in South Korea

GMO Labeling No Labeling Non-GMO Labeling

Attribute GMO Non-GMO Non-GMO

L Foods that contain one of the
Foods originating from

. L. following as the most: soybean,
Applied products | soybean, corn, canola, cotton, Not limited

corn, canola, cotton, beet,
beet, alfalfa and potato

alfalfa and potato

“genetically modified OO” on
How to display |the main information pannel or| Not applicable “Non-GMO”, “GMO-free”
next of ingredient names

Regulation Mandatory* Optional Optional
Limit of
unintentional Not applicable 3% 0%

mixing rate

Note: Asterisk (*) in regulation of GMO labeling denotes that exceptions on sugars, oils and fats that are not
detected because no DNA or proteins remain due to advanced purification processes.

L &n|a 24

Non-GMO 213 Wl GMO9| Bl =3 Tl w2 Av|ztke] Fujofghs wHoslr] )3
AEZAFE AT 24 g dAQl @EriaEdagle Fate] da 4 d
670l A 20201 49 22U FE 49 30U7HA] FASA T

AE9 2 W82 Non-GMOE FEAS F AF, Tt FHol vlo=3 GMO 3

&4
o] WHAYTLS 71 EUE] 0.1%, 1%, 2%, 5%, 10%, 20%, 30%, 50%Y =} Z+ 359

6) AFHAH A5z - A97=e wE BA 9 T AW AgoE #H EE 230 WE PHHE
71
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T AL} A EAMA S & Zolthy) ojuf, UIAEH FHS GMO £YES WA AAl
st RS o, ZAEIE FH3 Non-GMO FH-8(99.9%, 99%, 98%, 95%, 90%, 80%,
70%, 50%)= AAlste] Az} FujefAbel X EoJAY S ETh.

B AAEA, A8, Aol vl 7kA AF fZel tiste

zte] g FMsd EYE FEL AT,

]_
P T B
ST
™

Non-GMOZEA| 9} F-3EA| A

Table 2. Examples of question about WTP as per variation of GMO mixing rate of Non-
GMO labeled soybean oil

How much would you like to pay oMo | GMO | GMO | GMO | GMO | GMO | GMO | GMO |GMO
for a bottle of non-GMO soybean 01% | 1% | 2% | 5% | 10% | 20% | 30% | 50%
oil based on the percentage of 0% . . . . . . . .

GMO? (The current market price mix mix mix mix mix mix mix | mix

per L is 10,000 KRW for GMO

0%, and 3,000 KRW for Mo | 0K | O [ Oy Oy O O O ) O)

100%,) KRW | KRW | KRW | KRW | KRW | KRW | KRW | KRW [KRW
Until which mixing rate, would GMO GMO | GMO | GMO | GMO | GMO | GMO | GMO |GMO
you like to purchase a bottle of | o, 01% | 1% | 2% 5% | 10% | 20% | 30% | 50%
non-GMO soybean oil priced at ° mix mix mix mix mix mix mix | mix

10,000 KRW per L whichmay |y |ODy | Oy |OY|OY | Oy |0y |OvY|OY
have been mixed with GMO? ON|ON|ON|ION|ON|ON|ONI|ION|ON

non non non non non non non non | non
GMO | GMO | GMO | GMO | GMO | GMO | GMO | GMO |GMO
100% | 99.9% | 99% | 98% | 95% | 90% | 80% | 70% | 50%

How much would you like to pay
for a bottle of non-GMO soybean

oil based on the percentage of

non-GMO? 0K ) | O O] OO | OO0

non non non non non non non non | non
GMO | GMO | GMO | GMO | GMO | GMO | GMO | GMO |GMO
100% [ 99.9% | 99% | 98% | 95% | 90% | 80% | 70% | 50%

dy| Oy | Oy |gdy |0y |dy | 0Oy |dy|0O0Y
ON|ON|ON|ON|ON|ON|ON|ON|ON

Until which content of non-GMO,
would you like to purchase a

bottle of soybean oil priced at
10,000 KRW per L?

Tversky$} Kahneman (1992)2 17+e] A€]2 o]ejo] AT wjr T} &Ao] AT o ¢
N7eA dH-33the &394 o|EL& AT 4o S w) 714 st A4

7) AR AAZ 0.1%, 1%, 2% 5 TJES Jo= AAF wsolnh
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B B & ool BT w) 1A G| A ¢ Hup AT EAIIAF ()= F
A3 7hAAs el tiste] 7RG Aol tiek ZRAlskE Aaeo HlEs wIn.

V(Xs) = (Xs)“ (D
V(X)) = ('XL)H 2
A= Bla 3)

21 (DOllA V(Xp)e= olefo] BT wj o] 73] WMtz A o] KX)ol ol o 714
T ¢Sl E FUbslalL, V(X)e S0 AT wjo] 7HX] WMslEA £49 KX)ol sl
7= feoE AZ S5 o ok pE o9 A9 o] FIHE ] Wt 1 e}
AZsEE 0BT 33 150 Zth0<ea, £<1). <5 col OIS S5 g2 Hl&o] £43]]
A (1)olth.

JEy B AT ZAHELG UAHEY F A5 EF GMO £%1¢] gle dHE &4
Ho =R 3t GMO7F €Y= &= 7R aFEHES vlagk Z o] 22 Tversky?} Kahneman®] A3
I 2. 7Fx7} sttt Wk 2AT, ab|Rbel Al At Fro| AdukdE A
me} E9o] o= JHASEES HuFg oz 43T e BAAT

Non-GMO gHr&°] Zaghel] W& kA8t Ao oo tigk GMO &4E°] F71g el
wE ExEkE A p o HIES £ T FiAF(A)E EE5AT

t

f
P

V(Xn) = (-Xn)* )
V(Xs) = (-Xq)” %)
N = Bla (6)

21 (@)l A V(Xn)E Non-GMO o] 7H4ae wfo] 71x] Wst2 A A Fo Non-GMO2] H]
E(Xn)°l FO1E W) 7= 0 507 A, V(Xg)E GMO E¢0] 71 uj o] 712 ¥
sl2 A AFA GMOY EUEXg)ol Eolg W 7HA & 52 Hagth 5 a9 pe
4] ol FHE wet RZA =T AZFSER 0Bt A3 1R Ath0<a, A<1). ST
e ol gk & £ Hl&o] o &SI AF(A)olth. UutE TEX|EHoll A =435 1)
AT olggralX S-S S (a)ok EATTFAA FHAETY 7(4)9] HIE
< YERAT, A EASAAF (AN T AT 4 S9(e, f) Aol HlEE
Uehdth &85 F38ste B, S 98 &% Zgod W net E43s 1=

£49 71e717t Aol e Ao FA7E ol

8) Tversky®} Kahneman(1992)2 ©]& &4 3]9AIF(A=225F 2|3}t
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V. da74dn

L 94 54

A

AEzAbe] gk SHAke] 1748 EA4-S Table 37 2ok S FA o] 2647
(39.4%), 14 406™(60.6%)°l™, AF = 30T0(37.8%), 20tH(27.0%), 40tH(21.6%), S0TH
(10.0%), 60TH ©]/d(3.6%) colth. AE AF= H|EAT} 366™(54.6%) & 7] &4 3047
(45.4%) B}t Btk e 7MY = 2990w, 390 7FUT 28.7% = 7 Bol AR
I FA FA A £ A 08 T 67.5%E 7Y wokth

Table 3. Sociodemographic characteristics of respondents

Social attributes Frequency (%)
Male 264 (39.4)
Sex
Female 406 (60.6)
20s 181 (27.0)
30s 253 (37.8)
Age 40s 145 (21.6)
50s 67 (10.0)
60s or more 24 (3.6)
Married 366 (54.6)
Marriage
Single 304 (45.4)
Average 2.9
1 96 (14.3)
2 142 (21.2)
Number of household member 3 192 (28.7)
4 191 (28.5)
5 40 (6.0)
6 or more 9 (1.3)
Average 0.5
0 452 (67.5)
Number of children living together : o1 (136
2 104 (15.5)
3 21 (3.1)
4 2 (0.3)
Total 670 (100.0)
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2. 3R A Aol w2 LA Q14

1) HIQI=A GMO =10l CHet AH|Afe| FLOHS|AL

Non-GMO T+ 12]E17} 10,0009, GMO ™+ 12]E17} 3,000 ]2} 783 <, vl<
52 GMO &%l tigk FujelAtE ZAFAT Non-GMO 7ol GMOZE 0.1% &322
o 86.9%°] ARIATE RS Tl AZE AN, 1%, 2%, 5% T2E EYE] Fobd
T o 2 A7} Yrol X THTable 4). Non-GMO T30l tha| A= ulzt7}A] oFdo] Yelth
Non-GMO F4 327} 3,500, GMO F5 3 27} 1,500 W], Non-GMO A& vl 2] &k
o] A& SHAIF HI =2 GMO &= B3t Al Fulel o] A=A AFs| Bk
=, GMO7} 0.1% €92 @ 80.3%<] A&WIA7} 3] Fuld oJA7E A, EYE
wel P AL S TH(Table 5). 234 92 Non-GMOEA] A&l HI|=2 GMO

Y P24 ARHA ¥ Ao vehgo

Table 4. Purchase intention ratio according to GMO mixing rate of Non-GMO soybean oil

GMO GMO GMO GMO GMO GMO GMO GMO
0.1% 1% 2% 5% 10% 20% 30% 50%

mix mix mix mix mix mix mix mix

Negative
information (N)

Positive Non-GMO |Non-GMO [Non-GMO |Non-GMO |Non-GMO |Non-GMO [Non-GMO [Non-GMO
information (P) 99.9% 99% 98% 95% 90% 80% 70% 50%

Willingness to
0.869 0.742 0.552 0.382 0.183 0.124 0.085 0.078
purchase (Wy)

Willingness to
0.909 0.850 0.716 0.605 0.464 0.278 0.196 0.131
purchase (Wp)

Wp - Wy 0.040 0.108 0.164 0.223 0.281 0.154 0.111 0.053

Table 5. Purchase intention ratio according to GMO mixing rate of Non-GMO tofu

. GMO GMO GMO GMO GMO GMO GMO GMO
Negative

. . 0.1% 1% 2% 5% 10% 20% 30% 50%
information (N) . . . . . . . .
mix mix mix mix mix mix mix mix
Positive Non-GMO|Non-GMO |Non-GMO |Non-GMO |Non-GMO |Non-GMO [Non-GMO [Non-GMO
information (P) | 99.9% 99% 98% 95% 90% 80% 70% 50%

Willingness to
0.803 0.616 0.435 0.261 0.135 0.097 0.081 0.074
purchase (Wy)

Willingness to
0.899 0.805 0.658 0.521 0.355 0.205 0.179 0.121
purchase (Wp)

Wp - Wy 0.096 0.189 0.223 0.260 0.220 0.108 0.098 0.047
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RS o 1

2) GMO =oil CHSt X|Z2| Atk

GMO &d&° wa} &njAte] AEAAE =24 Yekstth 128l 10,0009 3=
Non-GMO Tt GMO7} 0.1% &332 w X &AL o] 8,328.4U 0] AL 1%, 2%, 5% T2
2 EUEC] ZoHEFE AEA o] olFT(Table 6). TFE 3,500 3= Non-GMO
FEZ GMO7Z} 0.1% U2 W 3,040.29, 1%, 2%, 5% o2 EYE] Fold4E A&
At o] GrolH th(Table 7). AHIAHE GMO7F EYE T 3t F-x21 A EAAS 09
© GMO 100%<] 7FAREE ABristAl gt &, &RAE GMO B4 E9 259

Non-GMO 21Z9] 71X & 1A 3st= Z o] ofYth

ko

=

Table 6. Willingness to pay according to GMO mixing rate of Non-GMO soybean oil
GMO | GMO | GMO | GMO | GMO

Negative GMO GMO GMO GMO
information 0% 0.1% 1% 2% 5% 10% 20% 30% 50%
N) mix mix mix mix mix mix mix mix mix

Non- Non- Non- Non- Non- Non- Non- Non-

Positive Non-

information | GMO | GMO | GMO | GMO | GMO | GMO | GMO | GMO | GMO
®) 100% | 99.9% | 99% 98% 95% 90% 80% 70% 50%

Willingness |0 000 | 83284 | 7,527.5 | 7,034.6 | 63248 | 56532 | 4,964.1 | 44275 | 3,750.1

to pay (Pn) T 1(2,225.3) [ (2,250.8) | (2,223.8) [ (2,234.8) [ (2,184.2) | (2,120.1) | (2,076.5) | (2,079.4)

Willingness | (oo | 8.913.6 | 85454 | 8239.0 | 7,772.0 | 7211.1 | 64982 | 5816.0 | 4,731.0

to pay (Pp) T (1,814.0) | (1,775.2) | (1,834.7) | (1,937.7) | (2,103.3) | (2,094.8) | (2,004.1) | (1,834.0)
t-value 37187 | -6.474™" | -7.6217 | -8.9337 | -9.405™" | -9.419™" | -8.807"" | -6.460""
Pp - Py 5852 | 1017.9 | 1204.4 | 14472 | 1557.9 | 1534.1 | 1388.5 | 980.9

Note: ***=p<(0.01

Table 7. Willingness to pay according to GMO mixing rate of Non-GMO tofu

Negative GMO GMO GMO GMO GMO GMO GMO GMO GMO
information 0% 0.1% 1% 2% 5% 10% 20% 30% 50%
N) mix mix mix mix mix mix mix mix mix

Positive Non- Non- Non- Non- Non- Non- Non- Non- Non-
information | GMO GMO GMO GMO GMO GMO GMO GMO GMO
P) 100% 99.9% 99% 98% 95% 90% 80% 70% 50%

Willingness | o (o o | 3.040.2 | 27157 | 2,382.0 | 1,977.5 | 1,705.3 | 14910 | 153228 | 1,107.8
to pay (Pn) |~ | (659.7) | (650.7) | (714.9) | (846.6) | (944.8) |(1,011.5)|(1,082.2)](1,103.9)

Willingness | o o0 | 3,159.4 | 2,045.1 | 2,725.5 | 2,4424 | 2,1824 | 19059 | 16718 | 13823

to pay (Pp) | 77 | (471.2) | (574.8) | (715.1) | (816.4) | (869.8) | (848.9) | (873.9) | (849.6)
t-value 2.676™" | -4.825"" | -6.216™" | -7.236™" | -6.805"" | -5.763"" | -4.604™" | -3.619"""
Pp - Py 1192 | 2294 | 3435 | 4649 | 477.1 4149 | 3490 | 2745

Note: ***=p<0.01
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GMO AHX A wb2lo] w}E ¥H-3-& Table 445-E] Table 73 o] ZAE]H 9} | AE] B2
AR A oA HZ2 Zo]E HITh 0.1%2] GMO E4°2 99.9%2] Non-GMO §Hf
9} o YgolAW, § F Folog Fas=fol] wpe} Lu|Abe] Fujojale} 2] E-ej ALl
L 2ol BATH uEIIAIE (GMO 1%2F Non-GMO 99%), (GMO 2%2} Non-GMO 98%)),
(GMO 5%2} Non-GMO 95%), (GMO 10%2} Non-GMO 90%), (GMO 20%2} Non-GMO 80%),
(GMO 30%2} Non-GMO 70%), (GMO 50%2} Non-GMO 50%)= Z+ o] A& 2& U89
A9k R A 22 T2 Non-GMO2] 182 ZAE|H FHola GMO EYE2 U
AHE FHLAU, FZo] AZ & BRE HstAS wf &nlxte] 5ol ztol7t Vet

“mm

Devaluation(#)
Non-GMO
5269.0
2,788.9
1,086.4 -9
GMO(%) 50 10 01!
‘ 1999 90 50 Non-GMO(%)
+-1,671.6
4,346.8
‘ 6,249.9
GMO
Devaluation (W)

Fig. 1. Devaluation according to GMO mixing rate of Non-GMO soybean oil.

Devaluation (W)
Non-GMO
21177
1371.6
340.6 |
GMO(%) 59 10 01 1
999 90 50Non-GMO(%)
$-459.8
17947
,,,,,,,,,,,,,,,,, B 2 1A
GMO
Devaluation (W)

Fig. 2. Devaluation to pay according to GMO mixing rate of Non-GMO tofu.
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3) HA| HAlo| ME HIoEXN SUE

FEA9F Non-GMOZEA o] Z+7F Hl2l =% GMO EJEQ 8§ 552 M9 2F £5
FTHHEE ZARIAS. Aol& AL UwA] A& = EA AF°] Non-GMOEA]
Hoh o @ v EES dste A& UEFSTHTable 8). 12yt HvHH] a7 A of
A AR CE Fogk tol7 YERA] Gt =, &BAke] Q1A oA F-3EA] AE Non-
GMOZEA] AFel HlE® A& FEA Fonigh zto|7t k. FEA] A E
GMO &< 3%7HA] 3183 A Non-GMOEA] AlFol= A3 58314 %= A3 4
I 2, &8s F Abol9] xpES] on|E FA] ¢gkal Yth

I8 B2, Non-GMOXEA| 2l F & vEZ EdES AA F7HA A48T 287t 9
o A A GMO £9 5 A Wsle A& FHsAwdE =X
A, FARALR st AHE Ao] ofygt dEAe] A&

3 Non-GMO ## A& A&HSEE BAsHE 210 Non-GMO Al EFS Aol gh4tat

[e]

- b«
hl |
yete] & & QS Zlolth w3 A EUES 2HAEA F2 AF2 AL /5L T U=

4

Table 8. Acceptance level of unintentional mixing rate of GMO in no-label and Non-GMO

label
Products Labeling . Accep table Stdv T-value P-value
(type) mixing rate (%)
Soybean, corn No label 3.413 9.5175
o 0.108 0.914
(agricultural) Non-GMO label 3.468 9.1416
Tofu, fried potato No label 3.224 8.8504
(processed and 0.326 0.744
DNA-remaining) Non-GMO label 3.384 9.0673
Cooking oil No label 3.886 9.9017
(processed and 0.751 0.453
DNA-removed) Non-GMO label 4.296 10.0424
Salmon No label 3.821 10.2474
-1.035 0.301
(aquacultural) Non-GMO label 3.286 8.5912

Note: ***=p<0.01, **=p<0.05, *=p<0.1

3. A £4394

2] (4)= Non-GMO &Hr&o] o}z o E}E} ’B‘P%}’é‘}% 7HA3EE, 4 (5 GMO &Y E©]
Folxlol wet steete 7HAIgrolth thF 739, IAEE AR ()0l & 7}A]
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g V(Xn)2 Non-GMO 0] 1% #agol mel A EojAldo] FH#H o2 0.092% 74dh
Ak, WAEIE HR(B)o] E 7FX 3t V(Xe)= GMO2| 0] 1% F718Hel wet A&
oatelo] HHFZ O Z (.126% AT F, AH|AE EXEH HHRET Y AEH HHo|
oiste] oF 1.3708] RIZSHAl §EESFATE T 749, A EE HH(a)ol WE 71X et
< Non-GMO o] 1% Zradhel upeh A EojAtfo] FH#ZH 02 0.130% AAasHA|%, U
A E FH(p) mE 7HA] 32 GMO2 &919] 1% S7Hel weh R EojAro] P
O R 0.166% Aagich 22 &4 tafjA LvAE ZAEE JHET UAEHE HR
of thate] oF 1.277v] WAl HE-S-SF THTable 9). 5o F5 ZFA WAEHE A

E AGT wo] 7px|slEte] TAEIE. HRE HAGT ujrwo 7}x] sleto] o IA YERT

AFol gk F47 R8T ojyel 344 ARE 4njzte] Fuf 5ol 2-83sh= F
Q3 AHolth Non-GMOZEA] A|Fol vHlojxzo g FJH GMOE AH|A A A EJA}
S slEA7l= 8Qlo)A Rk AlFo] $i3HE Non-GMOE A E2 AL 318 ¢hslsls &
o] dth. AMIAE A Ko nlste] B FH| O RIZEA ¥hg-Etd, GMO &
of oulE T+ AF T A OS5 stEstA| Rl AlFel EASHE Non-GMOS| #&
Fegoll ol E F0H v =2 GMO £ & AF9| 7HAstEE A0 + A& A

.

o o

ok

S

Table 9. Relativeness of 10ss aversion on unintentional GMO commingling in Non-GMO

products
Exponent of decreasing Exponent of decreasing Relative coefficient of
value on Non-GMO content value on GMO content loss aversion
() (8) (A= Bla)
Soybean oil -0.092 -0.126 1.370
Tofu -0.130 -0.166 1.277

V. 2% % 4=

&BIAbE HO 2] EYREORE Non-GMOEA AlF& F7HAstthal ddshA] ¢dal &9
Eoll wet Fujojatel A Eejatel o] WskE Bt FujelAl g Al B Akl ZL 98
A F 7FA FE) e T B vsd S UEYE Non-GMO Al
GMO7F 48 Af-el= 3] 73 Non-GMO2| 7F& <143kl itk <] th, Non-
GMO 999 AES] 747} 1HAIES] GMO £} o2 7457 et ol A7 Adte
Non-GMOEA el Al GMOS] Mo =4 £91& A3 AAsHA b A #4115 ¢ald de
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e AR @ A= &% GMO EYoll= E7-8t3L Non-GMOE T4 3FaLAl ok
Bzt A Fuf 7138 S48 ¢ 7] "WEolth
HIOJ =2 GMO &Y UIAEIE AR =2A 7HA] sheke] aRlo]A|Rt, Al ZH73k= Non-
GMO & ZABE AR A 714 stets g35td & Stk vl A= GMO9| &<
2k olEl Non-GMO®]| s 7] 5ol IS F+ a3 ARy & 5 ok
oje} o], AnA= A HHo| A upe} Fujo AL Bl A &ALy o] Zfo]E K
T Non-GMO 4}l thall A= GMO2| Hlo| =4 EdEo] 8 AHo] Hol gk=dl, &

YEL W AT AEASE £0AE T BESE J0R A7 Zho) glt). ol

o, 9-2uv2te] Non-GMO 2] E& Y%
TFAE o Yt} ol vla], SHATL 0.9% 2 S FHA AFTHT 1 YEL 592
TFAL & 51 Bl =d EJES FFE = Aot} o=

S RG =20, FHAT
YAEHE HRo) 7|9& = Axo)A B3 2oz}t & 5=

YEF R Non-GMO EAIE TFAISEL AATE F-3EA 257 vloed E4ES 2t
32 et FEA A EolY Non-GMOEA] A& 25 vl o237 FAES 5%7HA
3laL ATHKREIL 2009). 18] 2] o A% Non-GMOEAE 3 ZH-$o EUES 0%E 7
Ashs AHE 2ol 7] 3ETh Non-GMO Q15 ZE2 A S GMO2] &l tigh o
z2) 9} #elgo] FFetatd v 5 EYES 78 HARIF A 0.9%) WA <l
S A3 HNon-GMO Project Standard, 2016).
M2 7 ZAEH A E Q] Non-GMO &S A2E 7|35 71 of &nixte] F =
P FA A HkSo] Hold S & 4 A GMO EJ o2 AT 5= Qe AnR|Ake] Fulr) Y]
£330 P5e IAEH GRo|| o3 $slE 4 Qo
&3] do] A ol7] wEol AHAte} AR AFES YA st whet ARkl
Hhg-o] 2 = k. &vIAAl GMO &)l tigh FRuES Al Fsoiy &43] 3] 0)
08 U3sHA 283k dollE Non-GMOS2] 7Fx]7F §-4kE 4= 9tk wekA Non-GMO
TA #E FF o wsle} MMAe FAY we A e I FJEE AT 7o &
S 78 JA HEZ "oy} o

o

o\

ot

ol

GMO AFANE EY37|HT Non-GMOEAIS FA3lst= Ao
Non-GMO®| H& 7|3 & st o =2°] 2 4 o UAE R 2] 738ty GMO

FHEAE EQste QL olal AR tPo A8d 25 dod 5 AAY, 2

l Hd e Aotk
B A7 23= Non-GMOEA 9l gt A =9 7jddo] Baghs RoErt. TAEH A1
?l Non-GMOFEA & Aol &4tstr] ffsiA =, FET Non-GMOEA| Al Foll H| & =3
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=

T &S 3stE= A9 Aol LTHTTE Non-GMO 71HEe] AFG A S Al FE-A) 24 X
B S0 g2aE UdFo] 2O FZH Non-GMO TH A S A3 &+ 9L Aot &
Aol 2HAHE2 GMOE 71913k Non-GMOE Tl 7|37} sold Zeltt.
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