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Independent Study Title Factors Affecting Farmers’ Adoption and Willingness to

Pay Towards GMOs Corn Seeds

Author Mr. Wichai Butchanon
Degree Master of Science (Agribusiness)
Advisory Committee Prof.Emeritus Dr. Aree Wiboonpongse Advisor
Dr. Pornsri Laurujisawat Co-advisor
Abstract

The Main objectives were study on what did farmer need for characteristics of corn and
factors affecting to farmer’s adoption and willingness to pay toward GMOs corn seeds. 400
Questionnaires were distributed to collect grower’s data in Nan, Chiang rai, Phayao and Phrae

province. Data was collected period on March 2014-March 2015.

The results indicated that almost of growers are planting on hilly and high slope area, average
of yield 925.95 kg/rai, average of production cost 3,300.96 baht/rai, average of earning 5,310.62

baht/rai, average of seed price 148.56 baht/kg and average of grain price 6.06 baht/kg

The result of data collected found that the plant characteristics was farmers need, high yield,
big ear, good stalk and good stand ability, drought tolerance, disease tolerance. Main factors

affecting farmer selected corn seed, kinship and neighbor, dealer or seeds shop and sale guys.

Factors affecting farmers’ adoption for GMOs corn seed, the result from logit model
indicated that level of Interesting for trials GMOs corn seeds, level of GMOs crop understanding,
influence of seed buyers, soil preparation method by tillage, and negative factor is average of

production cost.

GMOs seed price was 227.87 baht’kg SD 43.69 by close-ended question and GMOs seed

price was 176.86 baht/kg SD 21.27 by open-ended question



Factors affecting to farmers’ willingness to pay for GMOs corn seed, The result from CVM
method indicated that level of interesting for trials GMOs corn seeds, soil preparation method,

attitude of GMOs crop and education level

Factors affecting to price GMOs corn seeds, the result from regression model indicated that,
level of interesting for trials GMOs corn seeds, Attitude of GMOs crop, Soil preparation method

and level of GMOs information find out.
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Rank Country Area Biotech Crops
(millhectares)
1 USA 73.1 maize, soybean, cotton, canola, sugarbeet, alfalfa,
papaya
2 Brazil 42.2 soybean, maize, cotton
3 Argentina 243 soybean, maize, cotton
4 Canada 11.6 canola, maize, soybean, sugar beet
5 Paraguay 3.9 soybean, maize, cotton
6 South Africa 2.7 maize, soybean, cotton
7 Uruguay 1.6 soybean, maize
8 Philippines 0.8 maize
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A1519 4.8 (D)

9 Spain 0.1 maize

10 Colombia 0.1 cotton, maize

11 Honduras <0.05 maize

12 Chile <0.05 maize, soybean, canola
13 Portugal <0.05 maize

14 Cuba <0.05 maize

15 Czech Rep <0.05 maize

16 Romania <0.05 maize

17 Slovakia <0.05 maize
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WUENIIN MIBVVT1a09 Logit

-—>

LOGIT ; Lhs=ADOPT ; Rhs=ONE, SEX, EXP,EDU,CULT1,CULT2,ACOST, SEEDP, PCOST,GRAI
NP, FLAB, SALER, PT, LUNDE, INFO1 , INFO2 ,ATTI , INTER; Pds=0;Hold; Prob=Ypro;Mar
gin;Keep=Ypre;Res=Res$Normal exit from iterations. Exit status=0.

Binary Logit Model for Binary Choice
Maximum Likelihood Estimates
Model estimated: May 31, 2015 at 04:40:22PM.

I I
I I
I I
| Dependent variable ADOPT |
| Weighting variable None |
| Number of observations 400

| Iterations completed 9 |
| Log likelihood function -50.19595 |
| Number of parameters 18 |
| Info. Criterion: AIC = .34098

| Finite Sample: AIC = .34547

| Info. Criterion: BIC = .52060

| Info. Criterion:HQIC = .41211

| Restricted log likelihood -150.7081 |
| McFadden Pseudo R-squared .6669325 |
| Chi squared 201.0242 |
| Degrees of freedom 17 |
| Prob[ChiSqd > value] = .0000000

| Hosmer-Lemeshow chi-squared = 592.31590 |
| P-value= .00000 with deg.fr. = 2 |
- domm e Fomm e Fomm $omm $omm +

|Variable| Coefficient | Standard Error|b/St.Er.|P[|Z|>z]| Mean of X|
+Characteristics in numerator of Prob[Y = 1]

Constant| 5.74986953 9.14140897 .629 .5294

SEX | .48319082 .61896330 .781 .4350 64750000
EXP | .05221805 .03423484 1.525 .1272 0.3325000
EDU | .16560065 .15870346 1.043 .2967 .27750000
CULT1 | 1.77819297 .82090477 2.166 .0303 .56000000
CULT2 | -1.25609117 .84776929 -1.482 .1384 .15750000
ACOST | -.79093234 .45113268 -1.753 .0796 .34065635
SEEDP | -.01491911 .01605664 -.929 .3528 48.562500
PCOST | .01619291 .04913527 .330 . 7417 0.2026400
GRAINP | .03326662 .33365646 .100 .9206 .06632500
FLAB | -4.90671289 3.76207193 -1.304 .1921 .99250000
SALER | .26765107 .15245238 1.756 .0792 .10750000
PT | -.04999392 .17006387 -.294 .7688 .04500000
LUNDE | 1.06426103 .56430458 1.886 .0593 .24250000
INFO1 | 1.38987943 1.14505267 1.214 .2248 .15750000
INFO2 | -.71471259 .71682863 -.997 .3187 .57000000
ATTI | .05460460 .07938858 .688 .4916 2.7400000
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2.30653100

.34229868 6.738 .

Information Statistics for Discrete Choice Model.
M=Model MC=Constants Only

Normalized entropy is

computed against MO.

0000

23750000

MO=No Model

Entropy ratio statistic is computed against MO.

BIC

2*criterion - log(N) *degrees of freedom.

If the model has only constants or if it has no constants,

I
I
Criterion F (log L) -50.19595 -150.70806 -277.25887 |
LR Statistic vs. MC 201.02423 .00000 .00000 |
Degrees of Freedom 17.00000 .00000 .00000 |
Prob. Value for LR .00000 .00000 .00000 |
Entropy for probs. 50.19595 150.70806 277.25887 |
Normalized Entropy .18104 .54356 .00000 |
Entropy Ratio Stat. 454.12584 253.10162 .00000 |
Bayes Info Criterion .50562 1.00818 .64093 |
BIC(no model) - BIC 1.13531 .63275 .00000 |
Pseudo R-squared .66693 .00000 .00000 |
Pct. Correct Pred. 94.75000 .00000 50.00000 |
Means: y=0 y=1 y=2 y=3 y=4 y=5 y=6 y>=7 |
Outcome .1250 .8750 .0000 .0000 .0000 .0000 .0000 .0000 |
Pred.Pr .1250 .8750 .0000 .0000 .0000 .0000 .0000 .0000 |
Notes: Entropy computed as Sum(i)Sum(j)Pfit(i,]j)*logPfit(i,j). |
I
I
I
I
I

the statistics reported here are not useable.

o +
| Partial derivatives of probabilities with |

| respect to the vector of characteristics. |

| They are computed at the means of the Xs. |

| Observations used are All Obs. |
e domm e et s Fomm - Fomm +
|Variable| Coefficient | Standard Error

|Ib/St.Er.|P[|Z2|>z] |Elasticity|-=---=---- ghe== — — — — =& - t-—— +
————————— +Marginal effect for variable in probability

Constant| .02317421 .04113997 .563 .5732

————————— +Marginal effect for dummy variable is P|1 - P|O.

SEX | .00210991 .00309194 .682 .4950 .00137172
EXP | .00021046 .00019288 1.0901 .2752 .00429655
EDU | .00066744 .00072834 .916 .3595 .00487699
————————— +Marginal effect for dummy variable is P|1 - P|O.

CULT1 | .00902419 .00664654 1.358 .1745 .00507408
————————— +Marginal effect for dummy variable is P|1 - P|O.

CULT2 | -.00824921 .01000413 -.825 .4096 -.00130453
ACOST | -.00318776 .00266245 -1.197 .2312 -.01069250
SEEDP | -.601298D-04 .753017D-04 -.799 .4246 -.00896933
PCOST | .652637D-04 .00019890 .328 .7428 .00066857
GRAINP | .00013408 .00135010 .099 .9209 .00081666
FLAB | -.01977596 .01962172 -1.008 .3135 -.03956371
SALER | .00107874 .00076340 1.413 .1576 .00878140
PT | -.00020149 .00072288 -.279 .7804 -.00122299
LUNDE | .00428939 .00344940 1.244 .2137 .00104440
————————— +Marginal effect for dummy variable is P|1 - P|O.

INFO1 | .00377381 .00297498 1.269 .2046 .00059679
--------- +Marginal effect for dummy variable is P|1 - P|O.

INFO2 | -.00279841 .00316381 -.885 .3764 -.00160158
ATTI | .00022008 .00032588 .675 .4995 .00502490
INTER | .00929622 .00602744 1.542 .1230 .03021879
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Fomm e e et +

| Variable | All Obs. |

o o +

| ONE | 02317 |

| SEX | 00211 |

| EXP | 00021 |

| EDU | 00067 |

| CULT1 | 00902 |

| CULT2 | -.00825 |

| ACOST | -.00319 |

| SEEDP | -.00006 |

| PCOST | 00007 |

| GRAINP | 00013 |

| FLAB | =-.01978 |

| SALER | 00108 |

| PT | =-.00020 |

| LUNDE | 00429 |

| INFO1l | 00377 |

| INFO2 | -.00280 |

| ATTI | 00022 |

| INTER | 00930 |

domm e dommm e +

o - +
| Fit Measures for Binomial Choice Model |
| Logit model for wvariable ADOPT |
e e L e e P e +
| Proportions PO= .125000 Pl= .875000 |
| N = 400 NO= 50 Nl1= 350 |
| LogL= -50.196 LogLO= -150.708 |
| Estrella = 1-(L/L0O)*(-2L0/n) = .56327 |
e e e e e e e P +
| Efron | McFadden | Ben./Lerman |
| 68334 | .66693 | .92929 |
| Cramer | Veall/Zim. | Rsqrd ML |
| 67675 | .77833 | .39502 |
e - +
| Information Akaike I.C. Schwarz I.C. |
| Criteria .34098 .52060 |
- +
o +

| Predictions for Binary Choice Model. Predicted value is |
|1 when probability is greater than .500000, O otherwise. |
|[Note, column or row total percentages may not sum to |
|100% because of rounding. Percentages are of full sample. |

+--———- e et e e e e P P T omm e +
|Actual] Predicted Value |

|Value | 0 1 | Total Actual |
- o - o o +
| O | 37 ( 9.3%) | 13 ( 3.3%)| 50 ( 12.5%) |
| 1 | 8 ( 2.0%)| 342 ( 85.5%) | 350 ( 87.5%) 1
+--———- Fomm e LT e e +
|Total | 45 ( 11.3%) | 355 ( 88.8%) | 400 (100.0%) |
- o - o o +
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Analysis of Binary Choice Model Predictions Based on Threshold = .5000

Sensitivity = actual 1ls correctly predicted 97.714%
Specificity = actual 0Os correctly predicted 74.000%
Positive predictive value = predicted 1ls that were actual 1ls 96.338%
Negative predictive value = predicted Os that were actual Os 82.222%
Correct prediction = actual 1s and Os correctly predicted 94.750%

False pos. for true neg. = actual Os predicted as 1s 26.000%
False neg. for true pos. = actual 1ls predicted as Os 2.286%
False pos. for predicted pos. = predicted 1ls actual Os 3.662%
False neg. for predicted neg. = predicted Os actual 1s 17.778%

False predictions = actual 1ls and Os incorrectly predicted 5.250%
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Q

aauilasiugnssudenuus1ae Order logit

ORDEREDlogit; Lhs=GMP ; Rhs=ONE, SEX,EXP,EDU,CULT1,CULT2,ACOST, SEEDP, PCOST
,GRAINP,FLAB, SALER, PT, LUNDE, INFO1, INFO2 ,ATTI, INTER;Logit;Marginal
Effects$

Normal exit from iterations. Exit status=0.
Ordered Probability Model
Maximum Likelihood Estimates
Model estimated: May 31, 2015 at 08:01:04PM.

Degrees of freedom 17
Prob[ChiSqd > value] = .0000000
Underlying probabilities based on Logistic

I I
I I
I I
| Dependent variable WTP |
| Weighting variable None |
| Number of observations 400
| Iterations completed 26
| Log likelihood function -455.7672 |
| Number of parameters 20 |
| Info. Criterion: AIC = 2.37884
| Finite Sample: AIC = 2.38438
| Info. Criterion: BIC = 2.57841
| Info. Criterion:HQIC = 2.45787
| Restricted log likelihood -502.8563 |
| McFadden Pseudo R-squared .0936432 |
| Chi squared 94.17819 |
I I
I I
I I

| Ordered Probability Model |
| Cell frequencies for outcomes |
| Y Count Freq Y Count Freq Y Count Freq |
I I
I I

0 51 .127 1 129 .322 2 168 .420
3 52 .130

$mm - domm e oo $ommm - t-—mm - Fommmmm e +
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X|
$mm - domm e Fomm e $omm $omm - Fommmmm e +
————————— +Index function for probability

Constant| .09726995 2.57580502 .038 .9699

SEX | -.14240789 .20681925 -.689 .4911 .64750000
EXP [ .00743474 .01064554 .698 .4849 20.3325000
EDU | .07970798 .04611264 1.729 .08397.27750000
CULT1 | .26465879 .22570367 1.173 .2410 .56000000
CULT2 | .67282568 .31663400 2.125 .0336 .15750000
ACOST [ .06302658 .14398947 .438 .6616 3.34065635
SEEDP | .00060466 .00437666 .138 .8901 148.562500
PCOST | -.00454418 .01416716 -.321 .7484 10.2026400
GRAINP | .05154021 .10808222 .477 .6335 6.06632500
FLAB | 1.26204020 .95971045 -1.315 .1885 1.99250000
SALER | .04550948 .03734435 1.219 .2230 8.10750000
PT | -.07005738 .06872918 -1.019 .3080 6.04500000
LUNDE | -.08829592 .16674599 -.530 .5964 .24250000
INFO1 | .47394957 .31784519 1.491 .1359 .15750000
INFO2 | .25354972 .22820732 1.111 .2665 .57000000
ATTI | .07129498 .02922727 2.439 .0147 22.7400000
INTER | .44377372 .07880153 5.632 .0000 3.23750000
--------- +Threshold parameters for index

Mu (1) | 2.06684658 .12281953 16.828 .0000
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Mu (2) | 4.47848836 .17049336 26.268 .000

+

Variable| Y=00 Y=01 Y=02 Y=03 Y=04 Y=05 Y=06 Y=07|
_____________________________________________________________________ +
*SEX 0121 0231 -.0226 -.0127

EXP -.0006 -.0012 0012 0006

EDU -.0069 -.0129 .0128 .0070

*CULT1 -.0233 -.0424 .0428 .0228

*CULT2 -.0487 -.1114 .0892 .0709

ACOST -.0055 -.0102 .0101 .0055

SEEDP -.0001 -.0001 .0001 .0001

PCOST .0004 .0007 -.0007 -.0004

GRAINP -.0045 -.0083 .0083 .0045

FLAB .1094 .2036 -.2028 -.1102

SALER -.0039 -.0073 .0073 .0040

PT .0061 .0113 -.0113 -.0061

LUNDE .0077 .0142 -.0142 -.0077

*INFO1l -.0361 -.0785 .0674 .0472

*INFO2 -.0223 -.0406 .0411 .0219

ATTI -.0062 -.0115 .0115 .0062

INTER -.0385 -.0716 .0713 .0388

e e +
| Cross tabulation of predictions. Row is actual, column is
predicted. |

| Model = Logistic . Prediction is number of the most probable cell. |
e +-————- +-———- +-———- +-———- et +-———- +-—-—- +-———- +-———- +-—---
-—+

| Actual|lRow Sum| O0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8]
- - +-———- +-———- +-———- +-———- +-———- +-———- +-———- +-———- +--——+
| 0] 51| 9] 29| 13] 0]

| 1] 129| 5] 60 | 64| 0]

| 2] 168]| 0] 43| 123] 2]

| 3| 52| 1| 8| 42| 1]

- - +-———- +-———- +-———- +-———- +-———- +-———- +-———- +-———- +--—+
|Col Sum| 400 | 15| 140| 242] 3] 0] 0] 0] 0| O]
+-————- et +-———- +-———- +-———- +-———- e +-———- +-———- +-—-—- +-+-+
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aauilasiugnssudenuus1ase Regression

—->stmmuaneila vuuanasansa

REGRESSION; Lhs=PREG;Rhs=ONE, SEX,EXP,EDU,CULT1,CULT2,ACOST , SEEDP, PCOST,
GRAINP,FLAB, SALER, PT, LUNDE, INFO1, INFO2 ,ATTI, INTER; List$

e +

| Ordinary least squares regression

| Model was estimated Jun 05, 2015 at 10:29:47PM |

| LHS=PREG Mean 227.8750 |

| Standard deviation 43.69218 |

| WTS=none Number of observs. = 400 |

| Model size Parameters = 18

| Degrees of freedom = 382 |

| Residuals Sum of squares = 602933.3 |

| Standard error of e = 39.72857 |

| Fit R-squared = .2084308

| Adjusted R-squared = .1732039 |

| Model test F[L 17, 382] (prob) = 5.92 (.0000) |

| Diagnostic Log likelihood = -2031.195 |

| Restricted (b=0) = =2077.942 |

| Chi-sgq [ 17] (prob) = 93.50 (.0000) |

| Info criter. LogAmemiya Prd. Crt. = 7.408158 |

| Akaike Info. Criter. = 7.408097 |

| Autocorrel Durbin-Watson Stat. = 1.7302992 |

| Rho = corle,e(-1)] .1348504

e +

f—————— o ———— o —— o o o —————

+

|[Variable| Coefficient Standard Error |t-ratio |P[|T|>t]|

X|

o o —— o —— f—m———— tm————— o ———

+

Constant | 186.376448 50.3162881 3.704 .0002
SEX | -2.89989688 4.39574585 -.660 .50098
EXP | .09661541 .22482115 .430 .6676
EDU | 1.23258758 .94734432 14. B @18 .1940
CULT1 | 4.93796440 4.83294806 1.022 .3076
CULT2 | 13.2622458 6.50280193 2.039 .0421
ACOST | .79618980 3.04928594 .261 .7942
SEEDP | .01673026 .09788582 .171 .8644
PCOST | -.02392742 .303400646 -.079 .9372
GRAINP | 1.34125624 2.29637803 .584 .5595
FLAB | -25.6871941 18.5036510 -1.388 .1659
SALER | 1.06978855 .78674694 1.360 1747
PT | -1.30377721 1.34113935 -.972 .3316
LUNDE | -2.73147401 3.32882860 -.821 L4124
INFO1 | 11.4642028 6.67562627 1.717 .0867
INFO2 | 5.77463145 4.91111633 1.176 .2404
ATTI | 1.37235309 .58684978 2.339 .0199
INTER | 9.04945233 1.57338088 5.752
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.64750000
20.3325000
7.27750000

.56000000

.15750000
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