Contents

LISE OF TADIES ...ttt XVI
[T o) i 10 £ P UR ORI XVII
F e (0] 1)1 TP PURPPRPPUPRPR XV
Chapter 1: General INtrOAUCTION .........c.coiiiiiiiiiiieee e 1
1.1. Bt cotton: its development and deploymMENL..........cccvoviiiiiiiiiie e 4
1.1.1. The relevance of Bt cotton in India: the problem statement............ccccoceviveviiiiiiiiniinnnn, 7
1.1.2. The relevance of Bt cotton in Pakistan: the problem statement..............cccccevvvviinnene. 10
1.2. ObjJectiVes OF the STUAY.......cc.iiiiiie et 13
R D | - ST TSR PP PSP UR PRI 14
1.3.1. Indian Panel ata........ccocuviieiiiiiieie s 14
1.3.2. Sampling and farm survey in PakiStan...........ccociiriieiiieiiie e 15
1.4. Outling Of the diSSEITatiON ......c.eiiiieeie e e 16

Chapter 2: Impact of Bt cotton on pesticide poisoning in smallholder agriculture:

A panel data @nalySIS........cccveiiiiiiiiie e 17

2.1 INEFOAUCTION ... bbbttt ettt 18
2.2. Material and MethOdS. ........oiiiiiiiiee et 20
2.2.1 Background on Bt COttoNn iN INAIA.........ooiiiiiiiieiiiiee e 20
2.2.2. TNE SUINVEY TALA......cciuieiieiiieiie e siie ettt e e be e se e sreesreesneesreenneannas 21
2.2.3. ECONOMELIIC MOUEIS. ... .ot 24
2.3. RESUILS AN0 QISCUSSIONS. .....ecueeriiiiieiie ittt sttt st et sbe et e st beeneesaesrenne s 28
X1

Dieses Werk ist copyrightgeschitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fiir den personlichen Gebrauch.



Contents

2.3.1. DESCIIPLIVE ANATYSIS ...vevieiieiieiieie ettt sttt 28
2.3.2. ECONOMELIIC @NAIYSIS ...ttt 32
2.3.2.1. General impacts Of Bt COLLON .........ccueiiiiiiiiiiiee e 32
2.3.2.2. IMPACE AYNAMICS ...vveviivieiieiece ettt re et st e beaneennesne e 36
2.3.2.3. Spillovers and extrapolation ............cccooeveiiiiiniieee e 39
2.4, CONCIUSIONS ...ttt sttt bt st et e bt e bt e s b s be e s e e st et e s be et eneenbenneas 41

Chapter 3: Valuing financial, health, and environmental benefits of Bt cotton in Pakistan45

T8 O 101 oo (3 Tox o o USSP PRSP 46
3.2, FAIMMI SUIVEY ..ttt b e a et et e et e et e e b e e beeenbeeanneas 48
3.3. Pesticide use, yields and gross Margins ..........ccoceieeieriiiieerieieseese s see e sse e 49
3.4. Valuing health and environmental DENETItS ..........ccoovieiiiiiiiiic e, 54
3.4.1. The choice experimental apProach ... 57
3.4.2. Experimental design and appliCation ...........ccviieieiieieie i 58
3.5, ESUMALION FESUILS ... .oviieieiiiiee e ene s 63
3.5.1. Conditional 10git MOEL ..........ccoiiiiiii s 63
3.5.2. Model With INTErACLIONS ........ciiuiiiiiiieieise e e 65
3.5.3. WIlINGNESS £0 PAY....vviveiiierieiie ettt sttt sttt sttt s reesaesbesba e sbenneas 67
3.5.4. Reality and robustNess CNECKS ..........c.ooiiiiiiiiiieie e 69
3.6. Health and environmental benefits of Bt COtON .........cooviiiiiiii e, 71
3.7 CONCIUSIONS ...ttt b bt ekttt et b et e et e be e b e b nne s 73

Chapter 4: Bt cotton, damage control, and optimum levels of pesticide use in Pakistan .... 77

AL INEFOTUCTION ...ttt bbbttt b ettt b e 78
4.2. Data and deSCriptiVe STALISTICS .....c.iiiiieiiiieie et 80
X1V

Dieses Werk ist copyrightgeschitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fiir den personlichen Gebrauch.



Contents

4.2. 1. FAIMN SUIVEY ..ottt etttk ettt ekt ekt e nb bt e s h bt e et e et e e e e e beeebeeennes 80
4.2.2. DESCIIPLIVE SLALISTICS ....veeuiiiiiiieieiie sttt 81
G I |V 1= 1 Tl (] (o0 VST SUPROPRUPROPRTR 84
4.3.1. Controlling for SEleCtiON DIAS.........cccveriiiiiiee s 84
4.3.2. Damage control SPECITICALION ...........cceiiiiiiiieee e 86
4.3.3. Optimum leVvel Of PESLICIAR USE......cceiiiieiiiieiie e 87
4.4, EStIMALION FTESUILS. ...ttt 91
4.4.1. Bt COtEON @UOPLION ......uiiiiiiiiiieiecie ettt e et sreenens 91
4.4.2. Production function and damage control eStimates ...........ccccevereiieereniniiere e 93
4.4.3. Optimum levels of PESHICIAR USE ........ccuiieiriiiciee e s 96
4.5, CONCIUSTONS ...ttt bbbttt b et eb et e et e e st et e e nne s 99
Chapter 5: General CONCIUSIONS...........coiiiiiiiiiieee s 101
5.1, OVEIVIBW ...ttt bbb bbb b ettt b e bbb et b e bbb e e 101
5.2. POLICY reCOMMENUALIONS .........iiviiiieieiiieiieie sttt nee e 104
5.3. Limitations of the study and suggestions for future research ...........cccccociieiiiiienenne 106
BIDIOGIapRY ... s 109
AAPPENTICES ...ttt bbb bR bbb bbbt 125
XV

Dieses Werk ist copyrightgeschitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fiir den personlichen Gebrauch.



