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Assessing Public Attitude for Multifunctional Roles of the U.S.
Agriculture Using a Bivariate Ordered Probit Model

Han, Jung-Hee - Moon, Wan-ki - Cho, Yongsung

This study conducts a survey and test to understand U.S. public’s perception about
multifunctionality. The questionnaire suggests seven alternative way of providing
questions about intangible benefits provided by agriculture in the U.S. The final
questionnaire was administered as an e-mail survey in June 2008 to a nationally
representative household panel maintained in the U.S. by the Ipsos Observer. Data
analysis shows that 64 percent of respondents considered the multifunctionality of
agriculiture as an important issue and 45 percent of respondents were in favor of
increasing government expenditure to support farmland preservation. Using Fish-
bein’s multi-attribute model as a theoretical background, this paper develops an
empirical model to assess and attributes of multifunctionality. For the analysis,
bivariate orderd probit model was set up to reflect respondent’s attitude. Regres-
sion analyses show that two questions (how much you agree with agriculture’s
intangible benefit and increasing government expenditure to support agriculture) are
shaped by different sets of facts.

Key words : multifunctionality, bivariate ordered probit model, multi-attribute
model
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o] b3 7lsd el o 384 BEE BY ASE o3t
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il A P (EFAA
hispan g ol Z]7HAl A A (yes=1, no=0) 0.021(0.237)
Edu NS5 0] collegee]’d =535 (yes=1, no=0) 0.513(4.318)
Gender 1=94, 0=o94] 0.560(0.068)
Age A A o] (years) 48.959(0.002)
Income A HIFAS ($) 69,049(6.441)

(E 2) EMEFEN ARRE Hae| MY J7|=8AH 2
LI HyAa Y B (XA
AEALASF
Gov (Gov_a+Gov_b+Gov_c+Gov_d+Gov_e+Gov_f+Gov_g) 31.257(8.250)
Gov_a ARE= ARuxaaARs B F712 Aol o) 4.502(1.695)
Gov_b AR /A 259 FFe tel HAVMES BAs|FHok g 4.286(1.701)
Gov_c ARAEZFL FAATE A3 8 AREEojof gt 4.875(1.415)
Gov_d ARAETL 571 AFMEEZRE AY37] 8 AHgEofof S 4.210(1.503)
ARAETE F2LAS A7) 98] ALgEojof gt
Gov_e @A S 4B =) 4.439(1.515)
Gov_f ARAEZFL F7H9s Ads798) ARg-Eojof gt 4.259(1.558)
Gov_g ARAETE FHRE T2 OYS AYstr] Y3l AFEF ofof gt 4.687(1.606)
: HEEAF
Family 1 Eamily_a+Family_b+Family c) 14.513(3.906)
Family_a | 71552 Sl@srite] 88 FEo|BR HEF ook it} 5.328(1.488)
Family b | 715502 s 2F7140] R E A QEoof F}, 4.245(1.535)
Family ¢ | AF< 7S5 AESS BAV9S SHS AAS 7HAof gt} 4.941(1.589)
FAREASF
Famland (Farmland_a+Farmland_b+Farmland_c) 15.146(3.600)
Farmland_a | X< =A] &ZE dJoZRE HIF ook 3t} 5.436(1.353)
e AdEds Ader] wie AHelA Aikd HAAFE
Famiand.b | q1sto) sis) melvlge AR oAbe A 9l HE05(L499)
= AYgsgalr BitE FoFe TS Folshr] wEol
Farmland_c T mee ABE oA 74A T YT 4.,906(1.447)
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L Lk T (EFH)
e A A4

Eco (Eco_atEco_b+Eco_c+Eco_d+Eco_e+Eco_f+Eco_g+Eco_h+Eco_i+Eco_j | 70.389(14.392)
+Eco_k+Eco_|+Eco_m+Eco_n+Eco_0)

Eco_a AF7F A F A= A7 A FZsk Aok 4.400(1.694)
$e)7k ATE Adete AL e BF AFE TR AL

Eco_ b9 27k A PEsts As e g AT S5 HAA 3.023(1.596)
7AAa ek

Eco_c AT FAE TN LS 7HAAL e 7S 2o 4.849(1.667)

Eco_d A+ doo g AASFE WA dEE /M AT 4.644(1.654)

Eco_e AEH == ARE EAE7] fg de2lE A A 5.162(1.683)

Eco_f A7 AAS AujstrI= =ik 4.507(1.830)

Eco_g QIZro]l AAE EFAI7IE, AAAutE el AdE oFr] ARt 5.239(1.466)
Aol #HE A Fhse) Y BES FEI AU £ AL

Eco_h W s 4.603(1.644)

Eco_i A #82 wf¢ A dEirt AA b 5 ik 5.024(1.579)

Eco_j /LS AFE 250 AV]o] EHA A & F e TH¢] Aok 4.000(1.640)
QIzto] B SHL /g Bk, QIZke o3 Aol

Ecok 1S wedt 5.806(1.256)
e FFHoE Ade) UPE FE MIM 1 AAL

Eco_l 28154 e 2 9o Zolch 4.648(1.650)

Eco_m A7+e #AS AsA F&skal Aok 5.274(1.628)

Econ | QztelAl Hwa 49 TalE 8497 AFFAT 4.444(1.870)
Ao FH e A&PE, See T 29 AU R

Eco_o A9 Aol 4.765(1.680)
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o9 74 Ax HFL 51602 STHAEC HAR FH A 7%S AFsE AL
2 2T AR FYo R Bse “su Aole] el HRIENA BA sk
=7l Hid Bgoll tislME 45.70%7F S8t glow, 18.88%: FoJ3kA @

o] TP th1A 7% Hrks ARG B Bl dis) 2 53t
o 74 HE PIFE 442 Yehgh

O;g

k
¥,
dlo
o
e 5
4 H

3

CE 4 D=9l CHA 7|1s0 thet S5 2Z(N=1,070)
B = 0)5h7) FEe | T
TR SASA | ° o 314 FAE (9 59| Y |WE 59

oro Sas oro ol

AEo=] wa j=
FTHe 3 HYs 26 18 40 298 239 189 260
Aokt (2.4%) (1.7%) (3.7%) (28%) (22%) (18%) (24%)
ARE FTHOZHE
A= T3] HY 58 43 101 288 269 121 99
of thal FUENA| (54%) | (4.0%) | (9.4%) (27%) (25%) | (11.3%) | (9.3%)
B3 o shrt

<i 5% AR YA s A driy TS AY Fo5HA] R=AE UEE A&
59 SHEXE YEdY ARe AR aPS FaA F71E Addopsttts &390
= 49.63%7} 53t 1o, 23.27% = FA] ¢e AeE eyt 74 HE7 B ﬁé

O

6
T 4502 Uehgth ARAEFE $EES HAREE 95 Ad¥ ojokaiths
o sl M= 39.07%7} 528t 9‘2u1, 23.46%7} 52814 e RO vhehwc. 7@ zq
T Hue 4218 YEgth ARAESFTS PRI ZE RS 94-}1 AFe-E] oo} S
55 57. 01%7]— =93l Ao=m L}—E]—}d—jj_ 822%7]— o] o}

= =
[e)
GETE ARG ASAKITE LN 1 e %%xm FoSAL, JHAE
Fe R AARZE AQeI9e) A8 Flolor Ak Bagel A A Fela
£ Ae ¢4 o
E 5 Hofelol et elAlg Zxp| 98t AEsel 8F 2X
(&9 %, %)
A | g | [ FHE| L,
2 o9
o 5o | 29 | 59 |93z | I | 5q | U
01O Eoa=2 0rO. O‘I_‘/} O"] O"]
wua w e =
ARE ARZZ IR F3)A 78 63 108 290 219 150 162
w12 Ao o (729 | (5.89) | (100) | (27.1) | (204) | (140) | (15.0)
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428 313

73 o | TRE | o,
43 oj]-¢
S so | 28 | 59 |wax| J0 | 59 | 2T
0O ww 0y O o],u ] o
o a AEol =] =4
e %ﬂoﬂzﬂ ase] AFEel | 86 93 120 296 209 138 128
sl HAa714S BAsior 3| (8.04) | (869) | (11.2) | (27.6) | (19.5) | (12.9) | (1.9
ARAETE TEATFE AY| 4 32 43 276 328 212 138
3171918 AFg-E ofok & (383) | (299) | (4.02) | (25.7) | (30.6) | (19.8) | (12.9)
ARAEFE F

VEENARZ| T8 63 110 401 215 129 74
= Adsh7] A8 AR Eolok 9 | (729) | (589) | (102) | (374) | (200) | (120) | (6.92)

64 62 71 365 264 139 105
(5.98) | (5.79) | (6.64) | (341) | (246) | (12.9) | (9.81)

PRAZZe Er15de AL | 76 81 102 348 244 132 87
371918 AlgE ojo} (7.10) | (757) | (953) | (325) | (22.8) | (12.3) | (8.13)
HEAZZE FHRETEIY | 61 56 78 265 265 192 153

< Y5l 9l AFgEoloF 3| (5.70) | (5.23) | (7.29) | (247) | (247) | (17.9) | (14.3)

7FEEel Higk 1A f
Fojoldti= 2o tslA= 69.90%71 59stal e, 8.
Ueath 74 HEe Hite s o
7} o] AdHolofgithe 5ol talX < 41.96%7F &2ekal 1oH, 24.95%7} 594-3}
A e Ao YElgth 73 A& Hid 4242 YERT o= <i

6>°]
A5 U A4S JeIE 9 F AR5 E3408 F07 Yiolne ned

A
ftl
= L
o,
a&;
"
N
AN
off
[hid
FHJ

(E 6) 750 thet elAlg FEXs6H| 2et 2EE2 S 2%
(491 9, %)
23 =g | THE | oy
‘l_ o]
S so | & | 59 |wam | 0| 59 | T
[N wH [N ol © ©
RS =] RS =] =
7tEEe SEEsAke] 8% | 26 23 45 228 212 231 305
FRolmz HEF oo} gt} (243) | (215) | (421) | (21.3) | (19.8) | (215) | (28.5)
JtEEo 2 Q&) AEsLZ o] H] 76 63 128 354 246 111 92
NAE A Y5 ojof 3ok (7.10) | (5.89) | (11.9) | (33.0) | (22.9) | (10.3) | (8.06)
ARE 71EE HES BASY] | 45 33 78 269 236 177 232
3 EWI FAS Jlxok 3ok | (4.21) | (3.08) | (7.29) | (25.1) | (22.0) | (165) | (21.6)
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ofof dtt= &l thal 7MY B2 SHAE T, AN = VST AES B9
ol ST S 7HAoF o, VIS EoE ) AEFrHEC] MIAAE TtEEs Aok
o coz T3 As & F U

< > FARE W dY S S8 AT AE=e SHEEE et A=
A iE%(sprawl)‘i‘i”Q_il‘i—Ei RS Eojolgtth= Aol er‘sHA £ 7420%7} Fol8a,

54207} Eol3lx] ¥= Ao w JYehdtl 738 HAwo BHE 5448 vERTH
AL (Y5795 XA A" HFF 4311:]%4% 283 oAl2 23 Q)

=7kl W3t EgolMe 60.65%7F F95hal, 13.74%7} 55t e Aoz YEelyth 7
A HAxe] Hie 4802 YT 214 wEe] Ao Ak HAFe ZvdS
A&l devtel ek Bl e 6346%7F o5k, 1252%7F A e Ao®

Yebstth 748 A= B 4912 YEbETh
FARE i A4S FH3] A% AR F
B35 Eojof Sttt F3o) 7 B SHAVE &

Puge ARatn ek, AG9EGS AR A5 AN

A8 | =, | TAE| Hp °
S go | I | 59 |wae | JT | 5o | 1

oro B oro o}y = S

wa wwH j=4
EAE TA] A2 HAOZHEH | 16 12 30 218 257 230 307
B35 Eojof gt} (150) | (1.12) | (2.80) | (20.3) | (24.0) | (215) | (28.6)
€ A9sdS Adst7] Wi

AFoll A e HA[FE FH3E | 43 25 79 274 329 170 150
7] 98 ZEu g AL oA} | (4.02) | (2.34) | (7.38) | (25.6) | (30.7) | (15.8) | (14.0)

£ 7HA A o

o &
rr
A
OH

Hol A AakE A5
% Folslr] W] = 39 25 70 257 319 193 167
FJU]%*—% ABg oAS JFA I | (3.64) | (2.34) | (6.54) | (24.0) | (29.8) | (18.0) | (15.6)
o)

<x 8> AEAIY 7o tgt A4S =435l 93 2
AT7F A9 F A= AT A
22.80%7} FosHA] ge Aoz Yelgth 74 Hxo Hit
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flilo
rE
o,
]
L
i)

ool wE AA BF 5 5 2t3 e ARl WeliM = 23.18%7t FolstaL,
50.74%7} EoJ3kAl B ACZ yehEth 74 =S i 33628 YEkth A3kl
AAe AT A BEe 2efste AAE op7] Alte AR WA= 70.09

%7} Blslar, 10.19%7) 23 A] ¢e Aoz Yelgth 78 Fx9] HTS 5247 e}
gtk Qe 348 A F8ska ok AE o el E 69.91%7F FolEta 3lon,
13.83%7} FY35HA] v AR YENTE 73 x| Hid 5272 UEETE A7t A
218k 3497 #AEATE il tsiAe 28.41%7F F 28kl 46.26%7} 5234
2E Ao Z Ytk 74 Hxe HF S 35608 vElth Ao #HS ALdod
FEle 2 T8% A FAE B9 Aolge AT ] o84 += 55.33%7F )3t
T, 17.001%7}F Eol8HA ke Aoz yehgrh 78 FEo] 7L 4772 et QI7ke

= =5 <= &l AejA g <14
37 A BF FIA 4 Be AV B W, Qe Bao] Wl A
=i o}

=]

A%t B ge AL @

3

2 AEERA A ol F39 Wels ATl tiside SHAR] 64.29%7} 59
shat, gk felel dis] sWSolA BAdsior dthe Aol tiside AA £uA T
45.70%7F Felshs A2 UEkth 5, s tdA] Y)eel sl A 5 64.29%7}
EO3haL, 45.70%9] S HAR7E ol tis) BAFsioR shrha Ashe Ae < ¢ Sl

(A 8y MEHA0l Chst elAlg SX6V| 2ist 2= SE 2%
(29, %)
A3 | TAH=E
7 % g9 | 39 | 29 |3z | I | g9 | BT
61O %’ﬁ‘ (AN O}JJ %‘O/] %-O/]
AEol=] wwu =
= A7 Ad F e 86 64 94 363 175 130 158
T-o] Al HZEka Uk (8.04) | (5.98) | (8.79) | (339) | (16:3) | (12.1) | (14.7)
27t AFE NdEe AL
e gz xr Ha Hel 41 51 73 217 255 211 222

(383) | (477) | (6.82) | (20.28) | (23.83) | (19.72) | (20.75)

ATs 34" 30 ALS 59 53 58 271 234 170 225
ZHA A e AT 2o (5.51) | (4.95) | (5.42) | (25.33) | (21.87) | (15.89) | (21.03)
A7+e Fdgo oA AR 199 146 198 279 147 52 49

S WA AYE 7R YTh | (18.60) | (13.64) | (18.50) | (26.07) | (13.74) | (4.86) | (4.58)

g FEE ANE EA 43 43 71 213 197 176 327
3l7] 913 A S 7HA I Uk | (4.02) | (4.02) | (6.64) | (19.91) | (18.41) | (16.45) | (30.56)
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723 o ot | TAE | o,
7 ¢
SO so | B | wo |wae | IO | 59 | T3
[e1Xe) w 0)r O o]_u [<) [s)
L=<y T =
QIZFe A AS AujEr|E H 222 131 141 295 121 74 86
SE=Y (20.75) | (12.24) | (13.18) | (27.57) | (11.31) | (6.92) | (8.04)
Q7o) AL £AFA7IH, A} 24 22 63 217 256 215 279
Avldel AnE ofy] AFIth | (2.24) | (2.06) | (5.89) | (20.28) | (23.93) | (20.09) | (25.51)
Ao #3L &z 4=
AI %ﬁ‘ E: :—LH.C-;]H ;_;L j 180 159 189 304 125 62 51
r o= &1 g =2 T
Sle wa it (16.82) | (14.86) | (17.66) | (28.41) | (11.68) | (5.79) | (4.77)
e #EL vl A A 76 81 102 348 244 132 87
B7F gA vwd = gl (7.10) | (757) | (9.53) | (32.52) | (22.80) | (12.34) | (8.13)
A+e AFE 2E0] A9
o 17 ) ]f_] ] 98 110 147 338 181 108 88
B A & = Je Y
o ot (9.16) | (10.28) | (13.74) | (31.59) | (16.92) | (10.09) | (8.22)
©glo] EXdl 8L lHS
e 5 oo }ﬁ? 13 2 15 148 218 250 424
o= Eska, Q172 o3
Aele MAe wen (1.21) | (0.19) | (1.40) | (13.83) | (20.37) | (23.36) | (39.63)
e FIFHom A
g5 FE3 HSsIM 2 A | 211 143 160 309 140 75 32
S 23 EA AT = US A | (19.72) | (13.36) | (14.95) | (28.88) | (13.08) | (7.01) | (2.99)
ot}
AL 3AES AsA 83t 38 35 75 174 196 230 322
I A (355) | (3.27) | (7.01) | (16.26) | (18.32) | (21.50) | (30.09)
AFNA AHSE &9 H3h= | 208 147 140 271 130 69 105
A7A971= A=A (19.44) | (13.74) | (13.08) | (25.33) | (12.15) | (6.45) | (9.81)
A HFAHS ALY, ¢
,quﬂ idf’o o Jg 4 ;; 1'44; 62 60 60 | 206 | 207 | 177 | 208
— v & 9r = T
Ae A A0, (579) | (561) | (5.61) | (27.66) | (19.35) | (16.54) | (19.44)
V. 2sxHd Zda

BOP o] ARHA ey A3 Swulg

) LR=—9 WL p—InL gl~x—squared (d.f.,j+1)

737 (Likelihood

Ratio test)S s} Th?) o
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N ol Ty eyt ik Bie| AR FriRAde] I =

T FA @ A @
M ETA 0.088 0.451 -0.145 -0.676
RO A FAtA Y 0.019 0.113 0.190 1.041
TEHRAY -0.110 -0.518 -0.134 -0.615
M2 -0.048 -0.259 0.011 0.053
AketA| < -0.092 -0.476 -0.097 -0.457
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