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Introduction & Significance

S ~ e Bt (Bacillus thuringensis) crops (e.g. cotton and
corn) are now one of the most widely adopted
genetlcally modified (GM) crops in the world
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Introduction & Significance

T ~ e Gaps in the literature:

— No study on risk effects of Bt corn inla developing
country context
N e Previous studies: Bt cotton i
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- — No study on downs@Ie r|sk effects’(or skewfﬁ‘g\S# l\ ]ﬂ

IR edt) of Btcorn :"“5 M A A Wil

‘ b




Objective

corn in the Ph|||pp|nes )
- Effect on mean,\‘yarlance and s

™ 1»,.Stochas‘clc roductior
! fn‘on“damage abapﬁ'! ‘
tement speclflcaflo”n A

Wit

b = e Welfare measures based on expected utility
theory:
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Conceptual Framework
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50+ e We would know if farmers are “better-off” with
Bt corn depending on its effect on R and CE

e From the literature, it can be show
i be approx;mated as féllows M\@\
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e Assuming p is fixed and c(x) is deterministic,
then effects of Bt on R and CE will depend on
the moments of stochastic p}oductlo unctlon .
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e Stochastic production function estimation

Two specifications:

1. Di Falco and Chavas (2006 2ﬂ09)
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Conceptual Framework

~ e Dj Falco and Chavas (2006, 2009):
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Conceptual Framework

~ e Extended Saha et al. (1997):
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Conceptual Framework

}‘*" # e Log-normal distribution of yields imply the
following moment conditions:
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70« =" Data from two farm-level surveys in 2003/2004
and 2007/2008 crop years
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Estimation

;g}‘i, »~ e Dij Falco and Chavas (2006,2009) model
estimated by non-linear least squares

J Extended Saha et al. (1997)
by maX|mum I|kel|hood

Estimation

50« e Empirical specification:
— Yield (y) in tons/ha

— Input vector (x): seed (kg/ha), nsect|C|d
e fertlllzer (kg/ha), and Ikabor,(m;
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Results

b e Descriptive Statistics
Table 2.1, Summary Statistics for the Full Data Set in 2003/2004 and 2007/2008.
Variable --- Crop Year 2003/2004 --- - Crop Year 2007/2008 ---
Bt (u=101) Non-Bt (2=306) Bt (u=23) Non-Bt (n=212)
!ﬁ Mean St Dev. Mean St Dev. Mean St Dev. Mean St Dev. |
|
( iy Tield (tons/ha) 485 0.16 360 0.08 4.68 011 RN 012
{k ! Seed (kg/ha) 19.13 0.50 1843 0.24 18.35 0.24 1942 036
VA l}ﬁ Insecticide (1i/ha) 0.26 0.05 0.77 0.10 0.25 0.05 0.99 0.12 . T“
i H-f. ‘\F!‘ Fertilizer (kg/ha) 45202 1798 400,65 984 47513 1300 39160 1065
j{ ¥ \\ Labor (man-days'ha) 5410 251 sesd 192 30 180 4080 157
mil l
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~ e Stochastic Dominance Techniques
— Non- parametric technique for comparing risky
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Limitation of stochastic dominance — do not
control for other observables factors that
affects outcomes (e.g., inputs) Vil
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e PSM First-stage Logit Results
Table 2. First Stage Logat Results for the PSM Approach. Table 2. Furst Stage Logit Results for the PSM Approach.
Crop Year/Variable Pameter Pl Crop YearVariable Parnmeter ~ P-value
Estinuate Estimate

A Crop Year 200372004 (Bt = 101; Non-Bt 17303) B. Crop Year 2007/2009 (Bt: n=254; Non-Bt:1=212) |
Faring evperiece L6 08 | Farming experience 0013 0.135 ‘l
Edcaion 0000 Baan 008 09l
Planted o e Ol OB Hugaloidsize Q011 0534 'nfil
Trahing Gt M imnce o seed suppler 0028 0 ||
Efecfnf;p‘ 0.59; 0209 Training 076 00 ﬁ \
?:rrm» oy f;;:s gg;; Governuient seed source 2664 0.000
B m 0 lJ:S " 0 Company seed source 0214 0442
Budidhon % I Cooperative seed sorce 0304 0430
Socsorgen 10 0006 Borrow 0039 0821
Jabel s owg | Dbl LT b
nterept £19 0000 wF Infercept -1562 0004 .
Log-Likeklood Al | Loglikeliood 206485 |
Preudo-Resquared 0217 | Pseudo-Rsquared 0.120 1\ |




of Means for the Unmatched and Matched Data.

e Unmatched vs. Matched Data

Table 2.4. PSM Results: Equalil

Isabela

Observable Variables Unmatched Data Matched Data
Bt Non-Bt  p-value of Bt Non-Bt  p-value of
difference difference
A, Crop Year 2003/2004
\ ' Farming experience 15.05 16.68 0.20 14.97 14.08 0.53
Education 9.81 7.95 <0.01 9.71 9.77 091
Planted corn area 242 193 0.18 2.40 217 0.69
1 Training 048 0.42 0.29 0.47 0.45 0.77 1
Elecrriciiy 0.93 0.83 0.02 0.92 0.90 0.60 & b
Borrow 0.56 0.48 0.15 0.56 0.52 0.55 \
Topography 0.65 0.59 0.28 0.64 0.67 0.64
Extension 0.61 0.64 0.56 0.61 0.60 0.88
Buikidnon 0.13 0.35 <0.01 0.14 0.11 0.51
Socsargen 0.37 0.31 0.26 0.38 0.46 0.30 |
Isabela 048 0.17 <0.01 045 0.43 0.77
B. Crop Year 2007/2008
Farming experience 17.88 16.00 0.09 16.07 17.47 0.30
Education 7.62 821 0.38 8.09 8.12 0.96
Houselold size 443 4.62 021 4.66 4.59 0.71
Distance to seed supplier 7.59 3.58 <0.01 3.67 431 0.35
Training 0.36 0.33 041 031 035 039 |
Government seed source 0.06 0.01 0.02 0.01 0.02 031 |
Company seed source 0.62 0.69 0.10 0.65 0.67 0.71
Cooperarive seed source 0.12 0.09 033 0.12 0.12 1.00
Borrow 0.74 0.67 0.09 0.72 0.69 0.61

estimates:

Table 2.5. Parameter estimates for the Di Falco and Chavas (2006, 2009) stochastic production

function: Bt corn.

e Di Falco and Chavas (2006, 2009) parameter
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Crop Year 2003/2004

Crop Year 2007/2008

Equation/Variable Estimate pvalue Estimate value
A. Mean function
Constant 1.830 0.03 0.694 0.01
Seed 0.114 0.31 -0.097 0.34
Insecricide 0.016 0.04 -0.006 0.39
Ferrtilizer 0.156 0.02 0.220 <0.01
Labor -0.112 0.04 0.186 =0.01
Br 0.216 =<0.01 0.080 0.08
B. Variance function
Constant 7.531 0.78 0.230 0.53
Seed -0.841 0.49 0.193 0.62
Insecricide -0.045 0.17 0.016 0.46
Ferrilizer -0.033 0.89 0.367 0.15
Labor 0.323 0.44 -0.110 0.46
Br -0.070 0.80 -0.210 0.20
C. Skewness funcrion
Constant -6.211 0.39 -0.094 0.97
Seed 0.191 0.65 0.096 0.51
Insecticide 0.067 0.87 -0.363 0.46
Ferrilizer 0.012 0.18 -0.003 0.51
Labor -0.017 0.83 0.020 0.44
Br -0.558 0.83 -1.104 0.38




e Extended Saha et al. (1997) parameter
estimates:

Table 2.6. Parameter estimates for the extended Saha et al. (1997) stochastic prdduction function:
Bt corn.

T Crop Year 2003/2004 Crop Year 2007/2008
Estimate p-value Estimate p-value
‘ LAl Constant 13.140 0.08 1.416 0.83
s i | Seed 0.118 0.42 -0.089 0.45
. " Fertilizer 0.104 0.04 0.296 <0.01
| Labor -0.130 0.08 0.234 <0.01
Insecticide -0.013 0.30 0.007 0.40
Bt -0.132 0.21 -0.066 0.36
P 0919 <0.01 0.922 <0.01
i 1.637 0.25 1.475 0.32

e Marginal Effects of Bt

Table 2.7. Estimated mean. variance, and skewness effects of Bt cormn

Mean effect Variance effect Skewness effect

(EONaE0)|sma)  (PONa PO smm)  (SO)]a=50) sz )

A. Parameters from

~ DiFalco and Chavas
© (2006,2009)
. Br(2003/2004) 1.009 -0.131 -0.558
‘ (<0.01) (0.80) (0.83)
Bt (2007/2008) 0.346 -0.466 -1.104
(0.08) (0.19) (0.38)
B. Parameters from
extended Saha et al.
(1997)
Br(2003/2004) 0.958 1.417 5.364
(<0.01) (0.02) (0.0%)
Bt (2007/2008) 0.397 0.446 1.360
(0.07) (0.15) (0.20)

Note: Values in parentheses are the p-values
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S e Risk Premium and Certainty Equivalent
Estimates:
Table 2.8 Welfare effects of Bt corn: variance effect on risk premium, skewness effect on risk premium, tota.l risk premivm (R), and
certainty equivalent (CE)
Model/ Technology --- Crop Year 2003/2004 --- -=- Crop Year 2007/2008 ---
Variance Part  Skewness R CE  Variance  Skewness R CE )
“ of R PartofR PartR  Partof R L]
b 1
‘ >‘\ A. Parameters from Di Falco
i and Chavas (2006,2009)
£y Non-Bt 3914.14 -83501 307823 13100  6,733.35 017.87 581547 11,834
1 ‘H Bt 3,084.29 -406.07 267825 20,124 5300.71 9701 521270 13490
| .";\‘ p-value for equality in CE (<0.01) (0.47)
(g g
RN
I " . B. Parameters from extended
a, | Sahaetal. (1997)
I [
1! '3“'5 Non-Bt 649581 362113 287468 14563 790770 470896 319874 14258 |
Bt 7956.80  -4.437.46 351934 20,008 8,767.49 527190 349559 15533

p-value for equality in CE

(0.04) (0.55) '

e Simulated probability of profit loss for Di Falco

and Chavas (2006, 2009) model:

it \' 20 10 0 10 20 %0 40 50 60 70 80 90 100 110 120 |
a, 5 Profit Distribution ( X 1,000 pese), Crop year 2003/2004 |
K\ \ | ——— NonBtFamers —--—- Bt Farmers | i
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e Simulated probability of profit loss extended
Saha et al. (1997) model

m1an1nzoan4nsum70mw1no11o1zn i -20-10 0 10 20 30 40 50 60 70 80 90 100110120
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Conclusions

Z5 e Bt corn has a strong statistically significant
mean yield increasing effect

J Generally, no statistically S|gq|f|ca
ot and skewnqss effects |
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Conclusions

* Exception: Statistically significant variance and
skewness increasing effect for 2003/2004
extended Saha et al. (1997) model Ve
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e CE welfare measures still suggests Bt corn
farmers are better off
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Future work

5o 7~ Use/collect panel data
— Pseudo-panel techniques? _‘

e Study multi-trait Bt corn (i.e. triple . ta
more) TR e ' i\"\j\ E

| + Use of lower partial moment (LPM) technique:
|(See Aritle, 2010} " B Lk (L it

Thank You!

Questions, comments, and
suggestions are welcomet==




