Appendix 1

China's cotton production by county, 1989
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Appendix 2

Record Sheet

Series 1
A B

1 |20 Yuanif ODQQ 34 Yuan if D

5Yuan if @5 D@ Q10 25 Yuan if @@ G®D® D10
2 20 Yuanif ODQB 37.5 Yuan if D

5Yuan if @G @10 2.5 Yuan it QQ@Q@DSO®D@ D0
3 |20 Yuan if QB 41.5 Yuan if D

5Yuan if @5 D@ Q10 25 Yuan if @@ G®D® D10
4 |20 Yuanif ODQQ 46.5 Yuan if D

5Yuan if @5 D@ Q10 25 Yuan if @@ G®D® D10
5 |20 Yuanif DQQ 53 Yuan if D

5Yuan it @35 ®© D@ 90 25 Yuan it Q@5 G®D @ D10
6 |20 Yuanif DQ® 62.5 Yuan if D

5Yuan if @56 D@ Q10 25 Yuan if @@ G®D® D10
7 | 20 Yuan if DQQ® 75 Yuan if D

5Yuan if @5G©D® Q10 25 Yuan if @@ G®D® D10
8 |20 Yuanif ODQB 92.5 Yuan if D

5Yuan it @35 ®© D@ 90 25 Yuan it Q@5 G®D @ D10
9 |20 Yuanif QOB 110 Yuan if O

5Yuan if @5 D@ Q10 25 Yuan if @@ G®D® D10
10 |20 Yuan if DQ® 150 Yuan if O

5Yuan if @5 D@ Q10 25 Yuan if @@ G®D® D10
11 | 20 Yuan if Q3 200 Yuan if D

5Yuan it @35 ®© D@ @0 25 Yuan it Q3@ G®D @ D10
12 |20 Yuan if DQ® 300 Yuan if D

5Yuan if @5 D@ @10 25 Yuan if @@ G®D@® D10




13 | 20 Yuan if DQ® 500 Yuan if O
5 Yuan if @®OG©D®@ @10 2.5 Yuan if Q@O ®D® D0
14 |20 Yuan if DQ® 850 Yuan if D
5Yuan if @5 D@ Q10 25 Yuan if Q@S G®D® D10
I choose lottery A for Row 1 to
I choose lottery B for Row to 14.
Series 2
A B
1 |20 Yuanif DQR@B® DR 27 Yuan it OO @DO®D
15 Yuan if (0 2.5 Yuan if @ ©(0
2 |20 Yuanif ODQO@DEG®D®O® 28 Yuan if ODQ3O@OG©D
15 Yuan if (0 2.5 Yuan if ® @00
3 120 Yuanif ODQR@BG®D® O 29 Yuan if ODQO@DOO®©D
15 Yuan if (0 2.5 Yuan if @ @10
4 120 Yuanif ODQBDBOG®DR®O® 30 Yuan if ODQQO@O©®D
15 Yuan if (0 2.5 Yuan if ® @0
5 120 Yuanif DQQO@DBGD® O 31 Yuan if OQ3@SOO©D
15 Yuan if (0 2.5 Yuan if ® @00
6 |20 Yuanif ODQR@DBG®D® O 32.5 Yuan if ODQQO@DOO®D
15 Yuan if (0 2.5 Yuan if @ @10
7 |20 Yuan if DQQ@BG®D® O 34 Yuan if ODQ3O@O®D
15 Yuan if (0 2.5 Yuan if ® @0
8 |20 Yuanif DQ@DBG®D® O 36 Yuan if OQO@SO®D
15 Yuan if (0 2.5 Yuan if ® @00
9 |20 Yuanif D@ ® DR O 38.5 Yuan it OQO@O©®©D
15 Yuan if (0 2.5 Yuan if @ @10
10 | 20 Yuan if DQQ @G D®© 41.5 Yuan if DQO@O®D
15 Yuan if (0 2.5 Yuan if ® @0




11 |20 Yuan if DQQ@DB®D® O 45 Yuan if DQO@SO®D
15 Yuan if (0 2.5 Yuan if @ @910
12 |20 Yuan if DQQ @G D®© 50 Yuan if ODQQO@O©D
15 Yuan if (0 2.5 Yuan if ® @0
13 |20 Yuan if D@D DR®O® 55 Yuan if Q3O @O®D
15 Yuan if (0 2.5 Yuan if ® @00
14 | 20 Yuan if DQ®@BOG©D®O® 65 Yuan if DQQODOG®D
15 Yuan if (0 2.5 Yuan if @ @10
I choose lottery A for Row 1 to
I choose lottery B for Row to 14.
Series 3
A B
1 | Receive 12.5 Yuan if DQQR @B Receive 15 Yuan if DQQR@ B

Lose 2 Yuan if ® D@0

Lose 10 Yuan if ® D@ @00

2 | Receive 2 Yuan if DQR @B Receive 15 Yuan if Q@B
Lose 2 Yuanif ® D@ @10 Lose 10 Yuan if @ D@ O (0

3 | Receive 0.5 Yuan if DQR @B Receive 15 Yuan if DQR @B
Lose 2 Yuanif ® D@ @10 Lose 10 Yuan if @ D® O (0

4 | Receive 0.5 Yuan if DQQR @B Receive 15 Yuan if DQR @B
Lose 2 Yuanif ® D@ @10 Lose 8 Yuanif @ D@10

5 | Receive 0.5 Yuan if DQQR @B Receive 15 Yuan if Q@B
Lose 4 Yuanif ® Q@10 Lose 8 Yuanif @ D@10

6 | Receive 0.5 Yuan if DQQR@B Receive 15 Yuan if DQQR @B
Lose 4 Yuanif ® D@10 Lose 7 Yuanif ®@ D@10

7 | Receive 0.5 Yuan if DQ3 @B Receive 15 Yuan if DQ @B

Lose 4 Yuan if ® D@ O 0

Lose 5.5 Yuan if ®@ D@0

I choose lottery A for Row 1 to
I choose lottery B for Row to7.




Appendix 3
Game Instruction

Twenty farmers from a single village gather in the village office at the end of the
interview day. We also invite the village leaders to be present in the room to witness the game so
that the farmers will trust us. The village leader first explains to the farmers that we are
researchers from the Center for Chinese Agricultural Policy (CCAP) is a department in Chinese
Academy of Science (CAS) to conduct research on farmers who make use of genetically
modified cotton. I read to the farmers the oral consent form and explain to them that everyone
who agrees to participate will receive 10 Yuan to start, but they that might have the chance to
lose all 10 Yuan or they might have the chance to win up to 850 Yuan. The farmers who do not
wish to participate are given the opportunity to leave the room at this point in time.

We distribute an instruction sheet containing a practice question that we review with each
farmer to verify that all participants understand the meanings of lottery A and lottery B. We then
prepare two bags, each of a different color, that contain numbered balls. The red bag has 10 balls
numbered 1 through 10 representing the probabilities mentioned in the survey questions. The
green bag contains 35 balls, each representing one of the 35 rows in the survey. We explain to the
participants that after the completion of the answer sheet, they will draw one ball out of the green
bag first. The number on that ball will determine which line out of the 35 that they have
answered will be played. They then draw another ball out of the red bag. Depending on the
lottery they have chosen for that particular line, their payoff will be determined by the second
numbered ball. I use the sample answer in the instruction sheet to demonstrate how the payoff
would be determined. I repeat the demonstration five times, asking the participants each time

how much the payoff would be, in order to ensure that most of them understand how the game



works. We instruct the participants not to communicate with each other during the game. A few
of participants who cannot read have special assistants who read the instruction sheet and
questions to them. A cover sheet is attached to the answer sheet; therefore, participants need not

worry that others will see their answers. This whole process normally takes an hour to an hour

and an half.



Appendix 4

The two technology options are presented below. L' shows the performance of traditional cotton

and L' shows the performance of Bt cotton.

Pr(b)=p
o {Pr(M)z q L* =1Pr(0)=(1-p)q
Pr(M —-b)=1—q Pr(-b)=(1-p)1-q)

I1>b>0, b>M>0>M-b>-b; 1>2p>0; 1>g=0.
The TCN utility function has the following format:

' _v(y) +w(p)(v(x) —v(y)) x>y>00rx<y<0____
o p’y’Q)_{w(p)v(xww(q)v(y) x<0<y O

l-o

where v(x) for x>0 and w(p) [~(~=1n p)“]
v(x) = =exXp[—(—In
—A(=x)"7 forx <0 P

O<w(p)<land 0<p<l1
Using the existing studies on Bt cotton such as Huang, Hu et al.(2002) in China, we can infer the
relative size of M and b compared to the profit. For simplicity, let us assuming M = 0.05 and b =
0.4. We would proceed the analysis by breaking the perceived effectiveness of Bt cotton into

effective (limp — 1), ineffective (limp — 0), uncertain 0 < p <1

U (L") =w(p)-v(b) +w((l - p)(1-0))-V(-b)
U (L") =w(p)-v(0.4) ~w((1 - p)1-q))- A-v(0.4)

U(L")=w(q)-v(M)+w(-q)-v(M —b)
U(L") =w(q)-v(0.05) —w(1-q)-A-v(0.35)



dU(LE")/do=—W(p)- (0.4)" - In©0.4) + W((1 — p)(1 —q))- A+ (0.4)"° - In(0.4)
dU(L")/do=-w(q) - (0.05)"° - In(0.05) + W((1—))- 1-(0.35)" - In(0.35)

dF/do
—dU(L®)/do—dU(L")/do
=04 -In©04)-[2- W - p)1-0))—W(P)]-W(-))- A-(0.35)"7 - In(0.35) + W(q) - (0.05) " - In(0.05)

dF/dA

=dU(L*)/dA-dU(L")/dA
=-W((1-p)1—-Qq))-v(0.4)+w(d-q)-v(0.35)
=-w((1-p)1-a))-(0.4)" +W(1-0)-(0.35)"

dw(x)/da = - ™" .In(=InX) - (~In x)*

dF /da

=dU(L*)/da—dU(L")/de

=dw(p)/ de-V(0.4) —dw((l — p)(1 —0))/ der- A-v(0.4) —dW(@)/ dex- V(0.05) + dw(1—q)/ der- A-V(0.35)
=dw(p)/ de-V(0.4) +dw(1 —0)/da- 1- V(035 —dw((l — p)(1 —0))/ de- A-v(0.4) —dw(q)/ dear- V(0.05)
=" InCInp)- (~Inp)* -v(04) —e """ . InCIn(—q))- (Ind - g))* - 1-V(0.35)

+& P IneIn((- P)(1 =) (-In(=PA-D)) A W04-+e " -InE-Ing)- (~Ing)* -v(0.09

1. Bt cotton is perceived as ineffective (lim p->0%)

dF/do

=dU(L*)/do—dU(L")/do

= 1im(0.4)"7 - In(0.4) - [A-W((1 - p)(1—q)) —W(p)]-W(1—q) - A-(0.35)" - In(0.35) +W(q) - (0.05)" - In(0.05)
p—0*

=(0.4)"7 -1n(0.4)- A2 -W(1 — ) —W(1 — ) - 2-(0.35)"7 - In(0.35) + W(q)) - (0.05)"7 - In(0.05)

=2-W(1—0)-[(0.4)"° -In(0.4) — (0.35)"7 - In(0.35)]+W(q) - (0.05)"° - In(0.05) <>0

Since (1-0)>0, A-w(l—q) >0, (0.35)"7 -In(0.35) - (0.4)" " -In(0.4) > 0 and



I-o
w(a)-(0.05)"7 -In(0.05) <0, e sion can’t be determined.

If we assume that 6 =0.48, A =3.47 and a = 0.69 (to be the mean of population), then we can
graph dF/do for a given range of q. dF/do is on the y-axis. As presented in the figure below, if Bt
cotton is perceived ineffective, except for the extremely low value of q, the more risk averse

would adopt it later.
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dF /dA =dU(L®)/dA —dU(L")/dA
= lim—w((1— p)(1—q))-Vv(0.4) + w(1 — q) - v(0.35)
p—>0*

= F}ggl w(l-q)-(0.35)7 —w((1- p)(1-q))- (0.4
=w(l-q)-(0.35)"7 —w((1-0q))-(0.4)""
=w(l—q)-[(0.35)"" —(0.4)"]< 0

Since 1>w(1—qg)>0and [(-1)-(0.4)"° +(0.35)"7]< 0. 0<o<1



It indicates that for the more loss averse farmers would adopt Bt cotton later.

dF /da =dU(L*)/da—dU(L")/da
lim dF /da

p—0*

limdF/da

p—0*

= lim dw(p)/ de - v(0.4) — dw((l — p)1—q))/ der- A - V(0.4) — dw(q) / dex - v(0.05) + dw(l — )/ dex - - V(0.35)
p—0*

= lime " P InIn((— p)(1-))) (- In@- p)(I-q))* - A-V(0.4)+& " -In(-Ing)-(~Ing)* -v(0.03)
p—0°

—e """ .InC1n p)-(~In p)* -v(0.4)—e """ . InCIn1-q))- (~Ind—q))* - 1-V(0.35)

The sign of dF /dadepends on g, A, a and c. If we assume A = 3.47 and 6=0.48 and 0=0.69 ,

then we can graph dF/de fora range of q. Suppose severe pest infestation is not frequent
(large q), it indicates that when Bt cotton is perceived as ineffective, dF / da would be negative.

Thus, the higher a one has, they would adopt Bt cotton later.
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2. Btis effective (limp - 17)

limdF/do
p—l-

= girp(0-4)l_“ ‘In0.4)-[A-W(1- p)(1-)-W(p)]-W1-0)- 2-(0.39"7 - In(0.35) +W7)- (0.05) - In(0.05)

=(0.4)° - In0.4)-[A-0—1]-W(1-q)- A-(0.35)° - In(©0.35)+W(Q)- (0.05) - In(0.05)
=—(0.4)" - In©0.4) —W1—q)- A-(0.35° - In(©.35)+W(Q) - (0.05) - In(0.05)
=wW(q)- (0.05)° - 1n0.05) —W(1-0)- 1-(0.35)" - 1n(0.35) - (0.4)° - In(0.4) <>0

Since In(0.05) = -2.99 , In(0.4) = —0.916 and In(0.35) = —1.049, the sign of the derivative
depends on q, A, a and o.

If we assume that 6 =0.48, A =3.47 and a = 0.69 (to be the mean of population), then we can
graph dF/doc for a given range of q and o. dF/do is on the y-axis. As presented below, if Bt cotton

is perceived to be effective, then the more risk averse farmers would adopt it sooner.
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limdF /dA

p—ol-

= lim—w((1- p)(1-))-v(0.4) + (1 —q) - v(0.35)
p—l
= lim w(l -q)- (0.35)" —w((1- p)(1-))-(0.4)"7

=w(1-q)-(0.35"7 >0

limdF /da

p—o1-

= lim dw(p)/ dex - v(0.4) — dw((1 — p)(1 —))/ dex - A - v(0.4) — dw(q) / dexr - v(0.05) + dw(1 — q) / dex - A - v(0.35)
p—o1~

= lim dw(p)/da -v(0.4) + dw(1 - q)/de - A -v(0.35) — dw((1 - p)(1—q))/da - A -v(0.4) — dw(q)/de - v(0.05)
p—l

= lime " 20" I In(1 - p)1-)) (-In(@-P)A-D)" 4047 +& " -In-Ing)-(~In)" -(0.05) "

p—l1-

—e P n-In p)-(~In p)* - (0.4)" 7 —e "V InIn( —q))- (- In(—q))* - 1-(0.35)" 7 <>0

The sign of dF /dadepends on g, A, a and 6. If we assume 0=0.69, A = 3.47 and 6=0.48 and
limp — 1", then we can graph dF/da fora range of q as presented in Figure below. dF/da

is the y-axis.
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3. Btcotton is perceived as mixed effectiveness ( 0<p<1)



dF/do
=dU(L*)/do—dU(L")/do
=(04)"7 - In©0.4)-[A-W(1 - p)(1 - @) ~W(P)] -W1-0)- A-(0.35)" - In(0.35) +W(q) - (0.05) 7 - In(0.05)

The sign of dF/do would depend on the size of o, a, p, qand A.

If we assume that 6 =0.48, L =3.47 and a = 0.69 (to be the mean of population), then we can

graph dF/do for a given range of p and q. dF/do is on the z-axis.

dF /dA

= dU(L*)/dA-dU(L")/dA

= —w((1- p)(1-q))-v(0.4) + W(1 —q)-Vv(0.35)
=—w((1-p)(1-a))- (0.4~ +w(1-q)-(0.35)"



The sign of dF/dA depends on the size of p and q

dF /da

=dU(L*)/da-dU(L")/da

=dw(p)/da - v(0.4) — dw((1 - p)(1—q))/dea - 1 -v(0.4) — dw(q)/dex - v(0.05) + dw(1 - q) / dex - A -v(0.35)
=e (NPT e In((- p)(-9)) (-In@-p)A-)" - A-v(04) +e" " -In¢-Ing)- (~Ing)” ~(0.05)

—e " InIn p)-(~In p)* -v(0.4)—e """ . InCIn1-q))- (~In0—q))* - 1-v(0.35)

The sign of dF /dadepends onp,q, A, aand c. If we assume a =0.69, A = 3.47 and 6=0.48,

then we can graph dF/da fora range of p and q. dF/da s on the z-axis.




Appendix Table: Weibull Model for Duration of Time to Adoption
Robustness Check--Social Network

(1) Walk to 20 (2) # of Wedding  (3) Size of Last (4) Kinship in
Neighbors Attended Celebration Village
o -0.333 -0.338 -0.333 -0.340
(value function curvature) (0.181)* (0.182)* (0.179)* (0.180)*
A -0.033 -0.037 -0.035 -0.034
(loss aversion) (0.017)* (0.017)** (0.017)** (0.017)**
o -0.818 -0.814 -0.848 -0.831
(probability weighting) (0.255)*** (0.257)*** (0.258)*** (0.259)***
Social Network Proxy 0.005 0.011 -0.001 -0.008
(0.005) (0.008) (0.001) (0.053)
Observations 302 299 302 302

Note: All regressions controlled for age, gender, land owned, education, village official status, and # of adults above
age 28. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.
All regressions include village fixed effects. Sample exclude all households that were formed after 1993.
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