Table of Contents

ACKNOWIEdZEMENLS ...ttt i
ZusammenfaSSUIE ........c.coccoiniiiiiniiriiiteiie ettt st b st st et se b et e e s esesaenes vii
ADSEFACE ..ottt b bbb ix
List of ADDreviations...........cccccovviviiiiiniiiininiiicc e Xi
LiSt 0f PUDIICALIONS .......c.coveveirereereeiccrieieeneretnseeesseseseeteesessesesessenessssaneesssesessssssssssesensesen xiii
CRAPLET L.ttt bbb tae st s st st s ss bbb bbb e senssens 1
General INtrodUCHiON ...........covviiiniiiinictccc et reaeaaens 1
1.1 Global agriculture under changing climate.............ccovvevinninnnniccne 1
1.2 Problem statement and ObJECtIVES ..........c..cccceuerirircniiciicnieiiiiiietcicereeeeescseseas 3
1.2.1 Problem StatemMeNnt ..........c.eueuevereueueeeurrecrcriieiienteesssesssseassesesenesessassssesesssssessassesesssessses 3
1.2.2 ODJECLIVES c..veurrereneniereceereninseneeesessansessstnesentsssssessessstosssssesssssstssssssssssesssssssssonsnsasssensasnes 4
1.3 Conceptual framework, study area and research methods...............ccouvuerviernnernnennnnns 7
1.3.1 Conceptual fraMEWOIK ........cccceurueeiuerrieiicieiiiccntccesere st ssssssnsassesns 7
1.3.2 Study area and sampling teChNIQUE .........oveueuemeereencunreriiiiinircciniccci s saenenens 8
1.3.3 Research Methods.......c.cceveecireeercninnininiicininiiinectsscs et easssess s sssese s sesssnens 9
1.4 Thesis structure and contribution of articles..............ccooveiinnininiinnnccniiicninenns 11
REFEIENCES ....ecevevrveierireiierricitcsstterctt et sa bbb bbb b b e e n s asanebans 12
CRAPLEE 2.ttt bsa bbbt a bbb b s b b a e bbb e e s e a e R e e bt 16

Wheat yield response to input and socioeconomic factors under changing climate:

Evidence from rainfed environments of Pakistan ..............ccooooeinniinnnininiinnninnnne. 16
2.1 Introduction ettt b et s s a e nn 18
2.2 Conceptual and analytical support ettt a Rt ren et 20
2.2.1 STUAY QIEA....evveuereeerirereecneeneneenieeseetsatstteseseesseseseseseresesssessssssessssssesstssesssssssasssssssasssssans 20
2.2.2 Conceptual framework ..........cceeeieercrcrenuicsenrencnnnns ettt aenenees 21
2.2.3 Analytical background .........ceeeeevureeuriniiuniiiiniiiiiiiiineseisssass s eenseaene 22
2.2.4 Data collection and estimation technique...............ooooreiiiinniiinninienne 24
2.2.4.1 Primary data .....c.ccoveviiereenininineniceniiieineeesesesssssssssssssses s sessasssess s e ssssssessessasasssns 24

Bibliografische Informationen
http://d-nb.info/1227626622

digitalisiert durch


http://d-nb.info/1227626622

2.2.4.2 SeCONAATY dAtA ......cccocuiuiiiiieriiceeneneiniietet et esesesese st sasetest e e s eas s sessassessesens 26

2.2.4.3 Estimation technique and model specification.............eeveverreererrcerenererenereneseereseennes 26
2.3 Results and diSCUSSION.........ccouvueueuevinirierieeieieeeiereieiereeeseeiesesessstesesesesesessneesessssessnssensnns 27
2.3.1 Assessment Of hOMOSCEAASHICILY ......curueurrruereererireeenerereiereirtseseseeeesese e seseaessassesesenenene 27

2.3.2 Impact of climate variability on wheat mean yield and yield variability with linear

MOAEL ...ttt 32
2.3.4 Challenges and [imitations Of STUAY ........coceerereereuerererenerenreecreninieereeesessessseeessesessaeses 33
2.3 Conclusions and policy recommendations..............ccececeveevirinenncnnnns .34
RETEIEINCES ...vovverieeieeieseenereieteseit sttt bbbt ea s s bbb b s bbb s s s e aeans 35
ADPPENAIX c1vveeeirreeneeieiereie ettt s b bbb e b e n s s a e bR naee 43
CRAPLEY 3.......oiiiiiiriiccctcc st e et e e 45
Economic efficiency of rainfed wheat farmers under changing climate: Evidence from

PAKISTAN ......oouiiiiiiiiecieee ettt b et s et a bbb a e s asas bbb e e b b e st e b e asa s s e s b esane 45
3.1 INEPOAUCTION ...ttt bbb et sn sttt enens 46
3.2 Methods and materials..............cooovvuvuieinmnnnnniiieciiseseene 51
3.2.1 Primary data COllECtiON........cocruirirerereiiirnieetetetet s 51
3.2.2 Collection and processing of secondary data and threshold setting..........cccocoeueeverrinnnnnae 53
3.2.3 Methodological frameWOrK ........cccecueiuiirinriniiirsintisiesstscsess et 54
3.2.4 Stochastic production frontier (SPF) MOdel.......coeueiiiiiieinenininininieinicisisicieiseesiseennnes 55
3.2.5 Ordinary least square (OLS) and quantile regression analyses........cocoeueeureuneuseesersennces 56
3.3 Results and disSCussion..........c.coeeivinininnnecncscnininiennnes rrre s 58
3.3.1 Estimates of stochastic production frontier (SPF) model.........ccooevveniiniinsisenncenniscisennens 58
3.3.2 Climate change and economic efficiency of rainfed wheat farmers ........ccoccovcuevuccncnnce 62
3.3.3 LiMitations OF STUAY ...eueeeeeereerecinisesisissssssssssssssssssasessessasssstssasessessassasessisssssssssssssasines 66
3.4 Conclusion and policy recommendations..............ccoviviininnininninini 66
REFETEIICES ...vreeeeeeeeeeesseeeeeeesesessssssesesesssassssesssesetsssssesssssssssssssassssesssesesesesssssasssssssassssssssasssasesasns 68



CRAPLEI 4.ttt et b et bbb e e b e 75

Fatalism, Climate Resiliency Training and Farmers’ Adaptation Responses:

Implications for Sustainable Rainfed-Wheat Productions in Pakistan............................. 75
4.1 INErOAUCEION ...ttt s s bt sasa e beaens 76
4.1.1 Main Theory and Conceptual FrameWork ........cc.cccevuereuereerrrneninerscneneeresessesereseseenesesssnes 79
4.2 Materials and Methods ............cccuviiiivninicininiiiiiicsntnesesssisssesssenens 81
4.2.1 Study Region and Primary Data Collection ...........cccovvveiverucniriniicecnnncnesicecsneccnenes 81
4.2.2 MELNOMS c..veerereecrienrcineeerent ettt e stese s s ese s st s bbb se s e ssaestensnesansonans 83
4.3 Results and DiSCUSSION ..........cocveiiieiiiiciiicicii ettt 86
4.3.1 Farmer Perceptions and Historical Climate Trends ..........cceceeeeeeenererencreemncreenenesesennene 86

4.3.2 Farmer Perceptions, Planning, and Implementation of Adaption and Constraints to

AdapLation ........ccecvvveicerneerininiiienaes .. 88

4.3.3 Farmers’ Decisions and Choices of Climate Change Adaptation Measures................... 90

4.3.4 Results of the Logit Model for Adaptation Decisions and Multinomial Logit (MNL)

Model for Choice of Adaptation MEASUIES ...........eueccrieeererinuericsiiueniinnesieesssiessssessessessesssnens 91
4.4 Conclusions and Policy Implications.............cccocccuvenininniicnnincninnininincnncincnnnens 99
RELEIEICES ....cveuiucuiiiniieintctctet ettt as bbb s bbb s s b s aa b ens 101
CRAPLEE 5.ttt a b a e bbb bbb n b s anene 107
CONCIUSIONS ...ttt bbb bbb bbb s s bet 107
5.1 Concluding remarks and policy recommendations ...........ceceveverueuercrereenncensncscsunncisesnens 107
5.2 Weaknesses of the study and future research direCtions ..........cocevveievieireerccsennnucnnnenne 110



