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7KLVWKHVLVSURYLGHVHPSLULFDOLQVLJKWVLQWRWKHPDQQHUE\ZKLFKUXUDOIDUPHUVLQ3DNLVWDQDFFHVVIDUPODQG
XVLQJ WKH 3DNLVWDQ 5XUDO +RXVHKROG 3DQHO 6XUYH\ URXQG  FRQGXFWHG GXULQJ  7KH UHVXOWV
VXJJHVWWKDWDSSUR[LPDWHO\RIRZQHGODQGLVLQKHULWHGLVSXUFKDVHGDQGWKHUHPDLQLQJLV
DFTXLUHG WKURXJK RWKHU PHDQV HJ JLIWV LOOHJDO VHWWOHPHQWV  0RUHRYHU YDULDWLRQ LQ RZQHUVKLS
GRFXPHQWDWLRQGRHVQRWDSSHDUWRDIIHFWSHUFHSWLRQVRIWHQXUHVHFXULW\IRULQKHULWHGODQG$QLPSRUWDQW
FRPSRQHQWRIWKLVVWXG\LVDQH[SORUDWLRQRIUHQWDODUUDQJHPHQWV)RUW\SHUFHQWRIVXUYH\UHVSRQGHQWVUHQW
LQIDUPODQGKDOIRIWKHVHDUHODQGOHVV+HQFHUHQWDODUUDQJHPHQWVDUHDQLPSRUWDQWSDWKZD\E\ZKLFKODQG
LV UHGLVWULEXWHG WR HQDEOH DJULFXOWXUDO SURGXFWLRQ 5HJUHVVLRQ UHVXOWV DOVR FRQILUP WKDW WKH UHQWDO PDUNHW
FRQWULEXWHVWRUHGLVWULEXWHODQGIURPWKHODQGULFKWRWKHODQGSRRUGHVSLWHVLJQVRIIULFWLRQLQWKHPDUNHW
7KHVHILQGLQJVDUHUHOHYDQWWRRQJRLQJHIIRUWVWRLPSURYHODQGJRYHUQDQFHDQGDJULFXOWXUDOSURGXFWLRQLQ
UXUDODUHDVRI3DNLVWDQ
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,JLYHDOOWKDQNVWR*RGLQZKRPDUHDOOWKHWUHDVXUHVRIZLVGRPDQGNQRZOHGJH
,ZRXOGDOVROLNHWRH[SUHVVP\GHHSJUDWLWXGHWRP\FRDGYLVRUV3URI%UDG\'HDWRQDQG3URI*HWX+DLOX
IRUWKHLUJXLGDQFHSDWLHQFHDQGFRQVWDQWHQFRXUDJHPHQWV7KDQNVHVSHFLDOO\WR%UDG\IRUFRDFKLQJRQKRZ
WREHDQHIIHFWLYHSUHVHQWHUDQGWRWUXVWP\DELOLWLHV
,DPWKDQNIXOWRWKH0F&DLQ)RXQGDWLRQIRUWKHLUILQDQFLDOVXSSRUWZLWKRXWZKLFKWKLVWKHVLVZRXOGQRW
KDYH EHHQ SRVVLEOH , DP DOVR JUDWHIXO WR WKH ,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH ,)35, 
SDUWLFXODUO\+LQD1D]OLDQG$VMDG7DULTIRUVKDULQJWKHGDWDVHWDQGNQRZOHGJHRI3DNLVWDQZLWKPH
7RP\KXVEDQG7UDRUH$GDPD*HRUJHVWKDQN\RXIRUDOOWKHVDFULILFHV\RXKDYHPDGHWRDOORZPHWR
SXUVXHP\GUHDPVPLOHVDFURVVWKH$WODQWLF
0\HWHUQDOJUDWLWXGHJRHVWRP\SDUHQWV0DWKLDVDQG&DWKHULQHZKRKDYHVXVWDLQHGPHDQGHQFRXUDJHGPH
WRIROORZP\RZQSDWK
,GHGLFDWHWKLVWKHVLVWRDOOWKH3DNLVWDQLUXUDOIDPLOLHVZKRDUHZRUNLQJKDUGWRSXWIRRGRQWKHWDEOH0D\
*RGEOHVV\RXUODQGDQGPDNHLWIUXLWIXO
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)LJXUH,OOXVWUDWLRQRIH[FKDQJHVLQWKHODQGUHQWDOPDUNHWZLWKWZRKRXVHKROGV
)LJXUH&XOWLYDWHGDUHDVLQ5DELE\FURSV
)LJXUH&XOWLYDWHGDUHDVLQ.KDULIE\FURSV
)LJXUH&XOWLYDWHGDUHDE\W\SHRISHUPDQHQWFURSV
)LJXUH/RUHQ]FXUYHVIRURZQHGDQGRSHUDWHGODQG
)LJXUH0DSRI3DNLVWDQZLWKIRXUSURYLQFHVDQGIRXUIHGHUDOO\DGPLQLVWHUHGWHUULWRULHV



/,672)7$%/(6
7DEOH/DQGXVHE\VHDVRQ
7DEOH0RGHVRIODQGDFTXLVLWLRQIRURZQHGSORWV
7DEOH,QFLGHQFHRILQKHULWDQFHDQGSXUFKDVHVDFURVVIDUPVL]HFODVVHV
7DEOH'LVWULEXWLRQRISORWVE\UHJLVWUDWLRQVWDWXV
7DEOH+DVWKHODQGRISUHYLRXVRZQHUEHHQGLYLGHGDPRQJVWWKHRZQHUV"
7DEOH'R\RXIHHOVHFXUHLQ\RXURZQHUVKLSRIWKLVSORW"
7DEOH'R\RXUHTXLUHSHUPLVVLRQIURPDQ\RQH RWKHURZQHUVRUDQ\RQHHOVH WRVHOOOHDVHRUUHQW\RXU
VKDUHRIWKLVSORW"
7DEOH6DPSOHGLVWULEXWLRQE\ODQGRZQHUVKLSVWDWXV
7DEOH'LVWULEXWLRQRIRZQHGDQGRSHUDWHGIDUPVLQDFUHV
7DEOH*LQLFRHIILFLHQWVE\SURYLQFH
7DEOH'LVWULEXWLRQRIODQGOHVVKRXVHKROGVE\SURYLQFH
7DEOH'LVWULEXWLRQRISORWVE\WHQDQF\VWDWXV
7DEOH+RXVHKROGFKDUDFWHULVWLFVE\UHQWDOPDUNHWVWDWXV
7DEOH5HJUHVVLRQUHVXOWVZLWKOHDVHGLQ DFUHV DVWKHGHSHQGHQWYDULDEOH
7DEOH6XPPDU\RIFRHIILFLHQWVIRUland ownedIURPVHOHFWHGSDVWVWXGLHV
7DEOH3DUWLDOHIIHFWVIURPWKH7RELWHVWLPDWLRQE\SURYLQFHZLWKDUHDOHDVHGLQ DFUHV DVWKH
GHSHQGHQWYDULDEOH
7DEOH6XPPDU\GHVFULSWLRQRI3DNLVWDQDJURFOLPDWLF]RQHV
7DEOH/LVWRIGLVWULFWVE\SURYLQFH
7DEOH5HJUHVVLRQUHVXOWVZLWKODQGUHQWHGLQ DFUHV DVWKHGHSHQGHQWYDULDEOHDQGGLVWULFWIL[HGHIIHFWV

7DEOH5HJUHVVLRQUHVXOWVZLWKODQGUHQWHGLQ DFUHV DVWKHGHSHQGHQWYDULDEOHDQGKRXVHKROGODERXU
KHWHURJHQHLW\
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,Q UXUDO 3DNLVWDQ DERXW  RI KRXVHKROGV DUH ODQGOHVV DQG ODQGOHVV KRXVHKROGV PDNH XS WKH SRRUHVW
VHJPHQWVRIUXUDO3DNLVWDQ $QZDU4XUHVKLDQG$KPDG )RUWKHVHUHDVRQVODQGDFFHVVLVDFULWLFDO
LVVXHIRUIRRGVHFXULW\HTXLW\DQGQDWLRQDOVWDELOLW\ 86$,' ,Q3DNLVWDQLQKHULWDQFHLVWKHPDLQ
SDWKZD\WRODQGRZQHUVKLSODQGLVXQHTXDOO\GLVWULEXWHGDQGUHQWDODUUDQJHPHQWVSOD\DQLPSRUWDQWUROH
LQSURYLGLQJDFFHVVWRODQGIRUSURGXFWLRQSXUSRVHV7KLVSDSHUPDNHVWKUHHLPSRUWDQWFRQWULEXWLRQV)LUVW
WKHLPSRUWDQFHRILQKHULWDQFHLVHPSLULFDOO\GRFXPHQWHG6HFRQG,DVVHVVWKHH[WHQWWRZKLFKSHUFHSWLRQV
RIODQGWHQXUHVHFXULW\YDU\E\GLIIHUHQWW\SHVRIODQGRZQHUVKLSGRFXPHQWDWLRQ7KLUG,HPSLULFDOO\DVVHVV
WKHHTXLW\DQGHIILFLHQF\FKDUDFWHULVWLFVRIWKHUHQWDOPDUNHWVLQUXUDO3DNLVWDQ

6LQFHLQGHSHQGHQFHLQWKHJRYHUQPHQWRI3DNLVWDQKDVDWWHPSWHGWKUHHPDMRUODQGUHIRUPSURJUDPV
5HIRUPVZHUHHQDFWHGLQDQGWRUHGLVWULEXWHODQGWRVPDOOKROGHUVDQGODQGOHVVWHQDQWVE\
H[SURSULDWLQJODUJHRZQHUVDQGLPSRVLQJODQGKROGLQJFHLOLQJV1DTYL.KDQDQG&KDXGKU\  DUJXH
WKDW WKHVH UHIRUPV ZHUH ODUJHO\ LQHIIHFWLYH 0RUHRYHU WKH  DQG  UHIRUPV ZHUH GHHPHG
XQFRQVWLWXWLRQDOE\WKH,VODPLFFRXUWWKXVDOORZLQJVRPHODUJHRZQHUVWRUHJDLQWKHLUSRVVHVVLRQ +HUULQJ
DQG&KDXGKU\+XVVDLQ 0RUHUHFHQWHIIRUWVWRDGGUHVVODQGLVVXHVLQ3DNLVWDQKDYHVKLIWHGIURP
FRHUFLYHUHGLVWULEXWLRQWRVRIWHUPHDVXUHVLQFOXGLQJWKHPRGHUQL]DWLRQRIODQGUHFRUGVDQGDGPLQLVWUDWLRQ
$OL86$,' 7KHH[SHFWHGEHQHILWVRIWKHVHPRUHUHFHQWSROLFLHVZLOOGHSHQGLQSDUWRQWKH
H[WHQW WKDW WKH\ HQKDQFH WHQXUH VHFXULW\ DQG FRUROODU\ HFRQRPLF RXWFRPHV %HVOH\   2QH
FRQWULEXWLRQ RI WKLV UHVHDUFK LV WR GLUHFWO\ DVVHVV WKH H[WHQW WR ZKLFK KRXVHKROGV DVVRFLDWH PRUH IRUPDO
RZQHUVKLSZLWKHQKDQFHGWHQXUHVHFXULW\


ϭ

$QLPSRUWDQWDVSHFWLQWKHHFRQRPLFOLWHUDWXUHUHODWHGWRODQGLVWKHLVVXHRIVHFXULW\RISURSHUW\ULJKWV

(QKDQFHG WHQXUH VHFXULW\ LV DVVRFLDWHG ZLWK WKH IROORZLQJ IRXU EHQHILWV   LPSURYHG DFFHVV WR FUHGLW
PDUNHWV  LQFUHDVHGLQFHQWLYHVWRPDNHORQJWHUPLQYHVWPHQWV  HQKDQFHGODQGPDUNHWDFWLYLW\GXHWR
JDLQV IURP WUDGH %HVOH\ 'H 6RWR   DQG   ODERXU PDUNHW HIILFLHQF\ )LHOG  'HLQLQJHU
 



ϭ


$ JUHDW GHDO RI UHVHDUFK RQ 3DNLVWDQ DUJXHV WKDW ODQG RZQHUVKLS LV XQHTXDOO\ GLVWULEXWHG DQG WKDW WKLV
XQHTXDOGLVWULEXWLRQKDVLQFUHDVHGRYHUWLPH0DKPRRG  ILQGVHYLGHQFHRILQFUHDVHGFRQFHQWUDWLRQRI
RSHUDWHGODQGLQ3DNLVWDQRYHUWLPH0DKPRRG  VKRZVWKDW*LQLFRHIILFLHQWVIRURSHUDWHGODQGURVH
IURPLQWRLQ4XUHVKL4XUHVKLDQG6DODP  HVWLPDWHWKDWWKH*LQLFRHIILFLHQW
IRUODQGRZQHUVKLSKDVLQFUHDVHGIURPLQWRLQ4XUHVKLHWDO  DOVRDUJXHWKDW
SDVWUHIRUPVIRFXVHGRQODQGFHLOLQJKDYHGLVFRXUDJHGVKDUHFURSSLQJWKXVOHDGLQJWRIXUWKHUFRQFHQWUDWLRQ
LQRSHUDWHGODQGKROGLQJRYHUWLPH7KXVWKH*LQLFRHIILFLHQWIRURSHUDWHGODQGKDVDOVRLQFUHDVHGIURP
LQWRLQ

7KHUHLVVWURQJHYLGHQFHWKDWUXUDOSRYHUW\LVFRUUHODWHGZLWKODFNRIDFFHVVWRODQGLQ3DNLVWDQ$FFRUGLQJ
WR6SLHOPDQ0DOLN'RURVKDQG$KPDG  RIWKHUXUDOSRRUDUHODQGOHVVRURSHUDWHOHVVWKDQ
DFUHVRIODQG$OWKRXJKRYHUDOOSRYHUW\UDWHVKDYHGHFUHDVHGLQ3DNLVWDQRYHUWLPHWKHUHGXFWLRQZDVODUJHO\
GULYHQ E\ XUEDQ DUHDV &KDXGKU\ 0DOLN DQG $VKUDI   5XUDO SRYHUW\ LV DQ HQGXULQJ SUREOHP LQ
3DNLVWDQ$ERXWRIWKHSRSXODWLRQOLYHLQUXUDODUHDV\HWUXUDOUHVLGHQWVDFFRXQWIRURIWKHSRRULQ
3DNLVWDQ ,)$' $QZDUHWDO  VKRZHYLGHQFHWKDWWKHLQFLGHQFHRISRYHUW\LVKLJKHUDPRQJ
ODQGOHVVDQGKRXVHKROGVZLWKOLPLWHGRZQHUVKLSRIODQG$VDUHVXOWWKHXQHTXDORZQHUVKLSRIODQGKDV
EHHQZLGHO\EODPHGIRUWKHSHUVLVWHQFHRISRYHUW\LQUXUDO3DNLVWDQ

7KLV SDSHU SURYLGHV DQ HPSLULFDO DVVHVVPHQW RI ODQG GLVWULEXWLRQ LQ 3DNLVWDQ DQG DVVHVVHV WKH H[WHQW WR
ZKLFKUHQWDODUUDQJHPHQWVUHGLVWULEXWHODQGWRZDUGVIDUPHUVZLWKVPDOOHUODQGKROGLQJV'HVSLWHUHFXUUHQW
FRQFHUQVVXUURXQGLQJODQGGLVWULEXWLRQDQGLWVLPSOLFDWLRQVIRUHTXLW\DQGSRYHUW\LQ3DNLVWDQIHZVWXGLHV
DVVHVVWKHLPSDFWRIUHQWDODUUDQJHPHQWVRQWKHUHDOORFDWLRQRIODQGIRUSURGXFWLRQSXUSRVHV7RWKHEHVWRI
P\NQRZOHGJH1DEL  DQG.RXVDUDQG$EGXODL  DUHWKHRQO\VWXGLHVWKDWPDNHVXFKDQDWWHPSW
1DEL  ILQGVWKDWUHQWDODUUDQJHPHQWVWUDQVIHUODQGIURPWKHODQGULFKWRWKHODQGSRRU.RXVDUDQG
$EGXODL   ILQG WKDW PDOH KHDGHG KRXVHKROGV ZHUH PRUH OLNHO\ WR VHOIFXOWLYDWH WKHLU ODQG ZKHUHDV
IHPDOHKHDGHGKRXVHKROGVZHUHPRUHOLNHO\WROHDVHLQODQGDVFDVKUHQWHUV

7KHSUHVHQWVWXG\EXLOGVRQWKHDERYHOLWHUDWXUHDQGH[DPLQHVERWKWKHGLVWULEXWLRQDOUROHRIIDUPODQGUHQWDO
PDUNHWVDQGDVVHVVHVKRZZHOOLWLVIXQFWLRQLQJXVLQJDQHPSLULFDODSSURDFKDGYDQFHGE\%OLVVDQG6WHUQ
 DQG6NRXILDV  7KLVHPSLULFDODSSURDFKDSSOLHVUHJUHVVLRQDQDO\VLVWRDXQLTXHGDWDVHWIURP


.RXVDUDQG$EGXODL  GRVRZLWKLQWKHFRQWH[WRIDEURDGHUVWXG\RQWKHLPSDFWRIRIIIDUPZRUNDQGWHQDQF\
FRQWUDFWVRQODQGSURGXFWLYLW\DQGFRQVHUYDWLRQLQ3XQMDE
Ϯ

Ϯ


WKH3DNLVWDQ5XUDO+RXVHKROG6XUYH\5RXQGFROOHFWHGLQE\WKH,QWHUQDWLRQDO)RRG3ROLF\
5HVHDUFK,QVWLWXWH ,)35, 

7KHUHVWRISDSHULVRUJDQL]HGDVIROORZV)LUVW,SURYLGHDEULHIGHVFULSWLRQRI3DNLVWDQDVZHOODVWKHOHJDO
DQGLQVWLWXWLRQDOIUDPHZRUNJRYHUQLQJODQGWHQXUH7KHQ,SUHVHQWDFRQFHSWXDOPRGHORIWKHUHQWDOPDUNHW
DQGGHULYHWHVWDEOHK\SRWKHVHVUHJDUGLQJWKHHIIHFWVRINH\HQGRZPHQW HJODQGDQGKRXVHKROGODERXU RQ
UHQWDOGHFLVLRQV,QWKHQH[WVHFWLRQ,GLVFXVVWKHHPSLULFDOPHWKRGVXVHGWRH[DPLQHWKHUROHRILQKHULWDQFH
IRU ODQG DFTXLVLWLRQ WR FKDUDFWHUL]H WKH UHODWLRQVKLS EHWZHHQ SHUFHSWLRQV RI WHQXUH VHFXULW\ DQG ODQG
GRFXPHQWDWLRQDQGWRDVVHVVWKHUHQWDOPDUNHWHTXLW\DQGHIILFLHQF\FKDUDFWHULVWLFV7KHIROORZLQJVHFWLRQ
LQWURGXFHVWKHGDWD,QWKHQH[WVHFWLRQ,GLVFXVVWKHUHVXOWVEHIRUHFRQFOXGLQJ7KURXJKRXWWKHUHPDLQGHU
RIWKLVSDSHU,SD\SDUWLFXODUDWWHQWLRQWRUHJLRQDOGLIIHUHQFHV




ϯ


3$.,67$1%$&.*5281'

7KH ,VODPLF 5HSXEOLF RI 3DNLVWDQ LV WKH VL[WK PRVW SRSXODWHG FRXQWU\ LQ WKH ZRUOG ZLWK D SRSXODWLRQ
HVWLPDWHGDWPLOOLRQDQGJURZLQJDWUDWH :RUOG%DQNGDWDEDVH $JULFXOWXUHDFFRXQWVIRU
RI*'3DQGRIHPSOR\PHQW *RYHUQPHQWRI3DNLVWDQ *URZWKLQWKHVHFWRUZDVEHWZHHQ
DQG )$2FRXQWU\SURILOH )RUW\ILYHSHUFHQWRIWKHODQGLVDUDEOHDQGLVFODVVLILHGDV
VHPLDULGRUDULG0RVWRIWKHDJULFXOWXUDODFWLYLW\WDNHVSODFHDORQJWKH,QGXVULYHUEDVLQZKLFKLVWKHODUJHVW
FRQWLJXRXV LUULJDWLRQ V\VWHP LQ WKH ZRUOG 7KLV EDVLQ FRYHUV  RI WKH WHUULWRU\ DQG HQFRPSDVVHV WKH
SURYLQFHV RI 6LQGK DQG 3XQMDE ZKLFK DFFRXQW IRU  RI IDUPODQG DQG DJULFXOWXUDO SURGXFWLRQ )$2
$TXDVWDW VXUYH\  86$,'   )RRG LQVHFXULW\ UHPDLQV D SUHVVLQJ FRQFHUQ LQ 3DNLVWDQ 7KH
SUHYDOHQFHRIXQGHUQRXULVKPHQWKDVGHFUHDVHGIURPLQWRLQEXWWKHDEVROXWHQXPEHU
RIXQGHUQRXULVKHGSHRSOHKDVLQFUHDVHGE\QHDUO\PLOOLRQGXULQJWKHVDPHSHULRG )$267$7 
7KHFRQFHQWUDWLRQRIODQGRZQHUVKLSDQGWKHODQGDGPLQLVWUDWLRQV\VWHPLQ3DNLVWDQFDQEHWUDFHGEDFNWR
WKH %ULWLVK FRORQLDO UXOH 3DNLVWDQ JDLQHG LQGHSHQGHQFH IURP WKH %ULWLVK LQ   'XULQJ WKH FRORQLDO
SHULRGRZQHUVKLSULJKWVRYHUODUJHWUDFWVRIODQGZHUHJUDQWHGE\WKH%ULWLVKWRORFDOOHDGHUVLQUHWXUQIRU
WD[ FROOHFWLRQ DQG SROLWLFDO VXSSRUW HVSHFLDOO\ LQ WKH SURYLQFHV RI 3XQMDE DQG 6LQGK %HULQJHU 
6SLHOPDQHWDO /DQGDGPLQLVWUDWLRQLVWKHSUHURJDWLYHRISURYLQFLDO%RDUGVRI5HYHQXHZKRVHPDLQ
SXUSRVHLVWRFROOHFWODQGWD[HV %RDUGRI5HYHQXH$FW4D]L 
3DNLVWDQLVRIILFLDOO\DQ,VODPLFFRXQWU\7KHODZVJRYHUQLQJODQGDUHDPL[RI%ULWLVKLQVSLUHGDQG,VODPLF
ODZV 86$,'   5XOHV JRYHUQLQJ WUDQVIHU RI LQWHUJHQHUDWLRQDO ODQG ULJKWV DUH EDVHG RQ UHOLJLRXV
DIILOLDWLRQ)RU0XVOLPVZKRFRPSULVHRYHURIWKHSRSXODWLRQLQKHULWDQFHUXOHVDUHEDVHGRQ,VODPLF
ODZRUShariat 0XVOLP)DPLO\/DZV2UGLQDQFH7KH:HVW3DNLVWDQ0XVOLP3HUVRQDO/DZ$FW 
6KDUHV DUH DOORFDWHG WR UHODWLYHV EDVHG RQ WKH FORVHQHVV RI WKH UHODWLRQVKLS DQG WKH JHQGHU +RZHYHU LQ
3DNLVWDQLWLVDFRPPRQSUDFWLFHIRUIHPDOHVWRFRQFHGHWKHLUVKDUHWRWKHLUPDOHUHODWLYHV )$2*HQGHU
DQG/DQG5LJKWV'DWDEDVH ,QKHULWDQFHUXOHVFRPELQHGZLWKSRSXODWLRQJURZWKDUHDVVRFLDWHGZLWK
WKH VKULQNLQJ RI ODQGKROGLQJV DQG WKH H[SORVLRQ RI VPDOO IDUPV REVHUYHG RYHU WLPH LQ 3DNLVWDQ
6SLHOPDQHWDO 7KHSURSRUWLRQRIIDUPVOHVVWKDQDFUHVKDVPRUHWKDQWULSOHGRYHUWLPHIURP
LQWRLQ 3DNLVWDQ$JULFXOWXUDO&HQVXVHVDQG 
,Q 3DNLVWDQ ODQG FDQ EH VWDWHRZQHG SULYDWHO\RZQHG RU KHOG E\ D FRPPXQLW\ 6WDWHRZQHG ODQG LV
PDQDJHG E\ WKH 6WDWH DQG PD\ EH OHDVHG RXW WR WHQDQWV 86$,'   &RPPXQDO ODQG LV VXEMHFW WR
FXVWRPDU\ODZDQGLVJUDQWHGE\WKHJRYHUQPHQWWRDFRPPXQLW\IRUMRLQWSXUSRVHV 81+DELWDW 
ϰ


3ULYDWHO\RZQHGODQGPD\EHERXJKWRUVROGIUHHO\+RZHYHU4XUHVKLHWDO  DQG6SLHOPDQHWDO
 DUJXHWKDWWKHODFNRIIRUPDOWLWOHVDQGSUHHPSWLRQULJKWVFUHDWHLQHIILFLHQFLHVLQWKHODQGVDOHVPDUNHW
LQ3DNLVWDQ7KHODZRISUHHPSWLRQJLYHVSULRULW\WRFRRZQHUVRUQHLJKERXUVDVSRWHQWLDOODQGEX\HUV 81
+DELWDW /DQGUHJLVWUDWLRQIROORZVYHU\FRPSOH[SURFHVVHVLQ3DNLVWDQ 86$,' $VDUHVXOW
ODQGUHJLVWUDWLRQLVQRWYHU\FRPPRQ 86$,'81+DELWDW 7KHWZRPRVWLPSRUWDQWSURFHVVHV
DUHPXWDWLRQV(Intilqaanama DQGUHJLVWUDWLRQ Fard Malkiat 0XWDWLRQVDUHFKDQJHVLQWKHODQGUHFRUGV
WKDWDUHNHSWIRUDGPLQLVWUDWLYHSXUSRVHV $OLDQG1DVLU 0XWDWLRQVGRQRWFRQIHURZQHUVKLSULJKWV
WKRXJK WKH\ FRQVWLWXWH D VWHS WRZDUG IRUPDO UHJLVWUDWLRQ 81 +DELWDW   Fard Malkiat DUH IRUPDO
RZQHUVKLSGRFXPHQWVZKLFKFDQEHREWDLQHGWKURXJKDVHSDUDWHSURFHVV $OLDQG1DVLU ,H[SORLWWKLV
YDULDWLRQ LQ ODQG GRFXPHQWDWLRQ WR H[SORUH ZKHWKHU IRUPDO UHJLVWUDWLRQ KDV DQ\ LPSDFW RQ KRXVHKROGV
SHUFHSWLRQVRIWHQXUHVHFXULW\DQGWKHLUGHFLVLRQVWRSDUWLFLSDWHLQWKHUHQWDOPDUNHWV

7KHFRXQWU\DGPLQLVWUDWLYHPDNHXSLQFOXGHVIRXUSURYLQFHVDQGIRXUWHUULWRULHV 6HH$QQH[$IRUDPDS
RIWKHFRXQWU\ 7KHSURYLQFHVQDPHO\3XQMDE6LQGK.K\EHU3DNKWXQNKZDDQG%DORFKLVWDQDUHKRPHWR
RIWKHSRSXODWLRQ7KLVVWXG\FRYHUVWKHODUJHVWDJULFXOWXUDOSURYLQFHVRI3DNLVWDQQDPHO\3XQMDE
6LQGKDQGDOVR.K\EHU3DNKWXQNKZD .3. 2WKHUSDUWVRIWKHFRXQWU\DUHQRWLQFOXGHGGXHWRVHFXULW\
LVVXHVZKLFKSUHYHQWHGWKHVXUYH\IURPEHLQJFRQGXFWHGLQWKRVHDUHDV,XVHUHJLRQDOYDULDWLRQVWRH[SORUH
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7RDFKLHYHDQHIILFLHQWDOORFDWLRQRIUHVRXUFHVWKHYDOXHRIPDUJLQDOSURGXFWVRIWKHWZRKRXVHKROGVPXVW
EHHTXDO7KHYDOXHRIPDUJLQDOSURGXFWIRUDQLQSXWUHSUHVHQWVWKHLQFUHDVHLQRXWSXWJHQHUDWHGE\HDFK
DGGLWLRQDOXQLWRILQSXWDGGHG,QFDVHVZKHUHWKHYDOXHVRIPDUJLQDOSURGXFWVGLIIHUWKHWZRKRXVHKROGV
ZRXOGHQJDJHLQIDFWRUWUDQVDFWLRQVLQRUGHUWRPD[LPL]HRXWSXW7KHGLUHFWLRQRIWKHH[FKDQJHVZLOOGHSHQG
RQWKHLUUHODWLYHIDFWRUHQGRZPHQWV

)LJXUHEHORZLOOXVWUDWHVDVFHQDULRZKHUHWZRKRXVHKROGVDUHHQGRZHGZLWKGLIIHUHQWIL[HGOHYHOVRIODQG
EXWZLWKWKHVDPHOHYHORIWKHRWKHUUHVRXUFH7KHVHLQLWLDOOHYHOVRIODQGHQGRZPHQWFDQEHWKRXJKWDV
GHWHUPLQHG H[RJHQRXVO\ E\ PHDQV RI LQKHULWDQFH 7KXV KRXVHKROGV  DQG  VWDUW ZLWK ܮതଵ  DQG
ܮതଶ UHVSHFWLYHO\/HWܺതଵ  ൌ ܺതଶ $VVKRZQRQWKHJUDSKKRXVHKROGLVUHODWLYHO\ODQGSRRUDQGLWVYDOXH
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DQGܮଶ LVDFKLHYHGZKHQWKHODQGULFKKRXVHKROG LQWKLVFDVHKRXVHKROG, OHDVHVRXWODQGWRKRXVHKROG
ZKRLVODQGSRRU+RXVHKROGVWUDGHXSWRWKHSRLQWZKHUHWKHLU903/VDUHHTXDO7KHDPRXQWRIODQG
WUDQVDFWHGE\KRXVHKROGDQGDUHUHVSHFWLYHO\ܴଵ DQGܴଶ VXFKWKDWܴଵ ܴଶ  ܴଵ !ZKLFK
LVWKHDPRXQWUHQWHGLQDQGܴଶ LVWKHDPRXQWUHQWHGRXW

ܮଵ ܮଶ LVWKHHTXLOLEULXPLQWKHWHQDQF\PDUNHWZKHQWUDQVDFWLRQFRVWVDUHQRQH[LVWHQW,QWKHSUHVHQFH
RIWUDQVDFWLRQFRVWVWKHHTXLOLEULXPFRQGLWLRQVZLOOGLIIHU,QWKHH[WUHPHFDVHZKHUHWUDQVDFWLRQFRVWVDUH
SURKLELWLYHO\KLJKH[FKDQJHVWKURXJKWKHUHQWDOPDUNHWPD\QRWEHREVHUYHG,Q)LJXUHWKHDFWXDODPRXQW
RIODQGUHQWHGLQZLOOEHEHWZHHQDQGܴଵ GHSHQGLQJRQWKHOHYHORIWUDQVDFWLRQFRVWVDVVRFLDWHGZLWK
UHQWLQJLQODQG:KHUHDVWKHDFWXDODPRXQWRIODQGUHQWHGRXWZLOOEHEHWZHHQDQGܴଶ GHSHQGLQJRQWKH
OHYHORIWUDQVDFWLRQFRVWVDVVRFLDWHGZLWKUHQWLQJRXWODQG

6HYHUDODXWKRUVDUJXHWKDWRWKHUIDFWRUPDUNHWVDUHLQFRPSOHWH %OLVVDQG6WHUQ6NRXILDV1DEL
7DVOLP )RUH[DPSOHKRXVHKROGVPLJKWEHUHOXFWDQWWRWUDGHIDPLO\ODERXUHUVSUHIHUULQJWR
UHWDLQWKHPRQWKHIDPLO\IDUPZKHUHWKH\DUHPRUHHIILFLHQW,QWKLVVHWWLQJDQLQFUHDVHLQKRXVHKROG¶V
HQGRZPHQW RI X VXFK WKDW ܺതଵ  ܺതଶ  OHDGV WR DQ XSZDUG VKLIW LQ LWV YDOXH RI PDUJLQDO SURGXFW RI ODQG
IURPଶ WRԢଶ 2WKHUIDFWRUVWKDWPD\DIIHFWWKHYDOXHRIPDUJLQDOSURGXFWIRUODQGLQFOXGH
RZQHUVKLSRIIDUPDVVHWVVXFKDVWUDFWRUVDQGR[HQIDUPLQJDELOLW\DQGDFFHVVWRFUHGLW
7KHIROORZLQJK\SRWKHVHVDUHGHULYHGIURPWKHFRQFHSWXDOIUDPHZRUN
 +RXVHKROGVWKDWDUHODQGSRRU ZLWKVPDOOLQLWLDOODQGHQGRZPHQWV ZLOOWHQGWRUHQWLQODQG
 +RXVHKROGVZLWKUHODWLYHO\PRUHHQGRZPHQWVLQQRQODQGUHVRXUFHVZLOOUHQWLQPRUHODQG
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Figure 13. Illustration of exchanges in the land rental market with two households

3

L1 , L2 represent household 1 and 2 initial land endowments exogenously determined through mechanisms such as
inheritance
L is the total amount of land available in this two-household market: L L1 + L2
L1 *, L2 * are the landholding size achieved by household 1 and 2 after transactions in the rental market when
transaction cost are inexistent
R1* is the amount leased in by household 1 under zero transaction costs
R2* is the amount leased out by household 2 under zero transaction costs
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EMPIRICAL METHODS
I use survey data to assess the primary pathways to ownership in Pakistan. Then, I examine the survey data
to identify the various forms of land ownership documentation and the associated perceptions of tenure
security. In the context of the land rental markets I use Gini-coefficients to compare farmland owned and
operated. Finally, I use regression analysis to assess the aforementioned hypothesis. The regression
analysis examines mainly the relationship between land rented in and one’s owned land. I refine the
assessment by including additional covariates such as labour endowments, farm assets, while controlling
for regional differences.
I operationalize the theoretical model of the rental market using the following regression equation for a
representative household i:
,

,

(7)

,

(8)
Where

is the amount of land leased in by household i.

> 0 if the household leases in land,

<0 if

= 0 if the household neither leases in nor leases out.
Equation 7 identifies the amount of land leased in,
characteristics

, household assets

, as a function of initial land

and geographical factors

discussed later, I only estimate the leasing-in equation. Thus,

.

, household

is the error term. For reasons

is equal to zero for households that do not

leased in land and greater than zero for net tenants. As we will see later, households tend not to lease in and
lease out simultaneously. Landlords and tenants form two distinct categories in the sample.
Equation 8 is a more formal representation of the regression relations where

are parameters to be

estimated. While each of the covariates are important to the analysis, previous literature has focused
on

.

.

represents land owned by the household before transactions in the rental market (leasing in or leasing
out). Owned land is defined as the total amount of land over which the household claims ownership rights
regardless of the means of acquisition and registration status.

captures the change in the amount of land

rented resulting from variations in the amount of land owned. Based on the theoretical model,
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is expected

to be negative. Previous literature has interpreted

as a measure of allocative efficiency for rental markets

(Bliss and Stern 1982, Skoufias 1995). A value of -1 indicates perfectly efficient markets. A significant
deviation of

from -1 indicates the presence of transaction costs which prevent households from achieving

their optimal landholding sizes through rental arrangements.
denotes household characteristics including household size, number of adult males, number of adult
females, number of children, age and gender of the household head. I expect household members to provide
labour for family farms. Thus, larger households will have a higher demand for land. Everything else equal,
the larger the household size the more land they are willing to rent in. Another reason why large households
may rent in more land is the fact that their subsistence needs are larger especially for households with many
children. Women participation in the rural labour market compared to men in Pakistan is low at 19.26%
against 48.54% (GOP; Labour Force Survey 2012-13). Since men provide the bulk of farming labour,
I hypothesize that the number of adult males will have a positive effect on the number of acres rented in.
However, I anticipate that households with more female will rent in less land.
represents farm assets that can influence the household’s productivity such as ownership of oxen and
tractors. I hypothesize that the presence of oxen and tractors will have a positive effect on the amount of
land leased in. I use binary variables which take the value 1 if the household owns oxen or tractors and 0
otherwise.
represents location dummy variables including agro-climatic zones or districts. I include these variables
to account for climatic, agricultural practices and cultural differences. I use Pinckney (1989) classification
of Pakistan into 9 agro-climatic zones. These zones account for differences in rainfall, irrigation intensity,
type of crops and cropping intensity.
I estimate the model using both Ordinary Least Squares (OLS) and Tobit specifications. When the
dependent variable takes non-negative values and significant clustering of observations around zero is
observed, OLS could potentially yield biased and inconsistent coefficients (Wooldridge 2012, pp.616-617).
Under these conditions, the Tobit regression model is recommended. The problem with OLS is that it does
not account for the censored nature of the dependent variable and can predict negative values. The Tobit
model overcomes this issue by introducing a latent (unobserved) variable (y*) which is equal to the
observed dependent variable (y) for positive values and to zero otherwise.
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The dataset used in this study meets the criteria set for the use of the Tobit model. Therefore, I mainly
discuss the Tobit average partial effects but report the OLS estimates for comparison. I estimate the model
using cross-sectional data. The next section presents the data used for this study.

11

DATA
This study relies on data from the Pakistan Rural Household Panel Survey round 3.5 (RHPS 3.5) conducted
by the International Food Policy Research Institute (IFPRI) and its partner Innovative Development
Strategies (IDS) as part of the Pakistan Strategy Support Program (PSSP). The PSSP is research-based
program launched in 2011 and funded by the United States Agency for International Development (USAID)
aimed at strengthening institutional capacity and policy making in Pakistan. The PSSP completed five
rounds of household panel surveys in Pakistan designated as 1, 1.5, 2, 3 and 3.5. Round 1.5 and 3.5 are
follow-up questionnaires administered to sub-samples of agricultural households who owned or operated
land in Round 1 and Round 3. Round 3.5 includes households surveyed in round 1.5 in addition to
households from four newly selected districts. The additional districts were included to achieve a better
representation of the different agro-climatic zones of Pakistan.
Round 3.5 covers three out of four provinces of Pakistan namely Punjab, Sindh and Khyber Pakhtunkhwa
(KPK), 23 districts and 92 mouzas or revenue villages. A revenue village is the smallest unit of the land
administration system in Pakistan. Balochistan the fourth province of Pakistan was excluded from the
survey due to security reasons. Certain districts of KPK were also excluded for the same reasons. According
to Pinckney (1989), there are nine agro-climatic zones in Pakistan. Eight out of nine of these agro-climatic
zones are represented in the survey. The missing agro-climatic zone being Balochistan.
The initial sampling for round 1 was performed using a multistage stratified method at the province, district
and mouza level (IFPRI, 2014). Areas classified as urban or with population exceeding 25, 000 were
excluded from the selection. Districts were selected using a probability proportionate to size method in
order to give more weight to districts with a higher proportion of agricultural residents. Four mouzas were
randomly selected in each district. Mouzas were then divided into enumeration blocks of maximum 200
households. One enumeration block was randomly selected in each mouza. In the final stage, 28 households
were randomly chosen from the enumeration block.
The survey sample includes 1056 households owning or operating 1813 plots. The data set contains 1043
complete questionnaires and 12 partially completed questionnaires. 1029 households identify as agricultural
households, agriculture being their main economic activity. The remaining 26 non-agricultural households
are landowners who do not work on their land but lease it out or leave it idle. Out of the 1029 agricultural
households, 1027 provided answers to all survey questions. I exclude one household and its two plots due
12

to recording errors. The distribution of households across provinces is the following 604 from Punjab, 343
from Sindh and 108 from KPK. The survey targeted household heads or other informed household
members. Ninety-nine percent of respondents are males. Eighty-five percent of these respondents identify
as household heads while the remaining are other household members (e.g. sons, daughters, spouses,
parents, etc.). Only 23 out of 1055 households (2.3% of households) are headed by females.
The survey covers a wide range of topics including household characteristics, crop production, land
management, farm assets, land inheritance and tenure security. Agricultural production activities are
recorded for the Rabi season (2013-2014) and the Kharif season 2014. Table 1 and the figures below
presents the land usage and the type crops for each season. The total cultivated area during Kharif and Rabi
are respectively 3971.28 acres 4405.38 acres. In Rabi, more land is left fallow than in Kharif, 270.04 acres
compared with 87.09 acres. Permanent crops cover 284.39 acres. Wheat, rice, cotton, sugarcane and
sorghum are the main crops grown. Wheat is the dominant Rabi crop covering 71% of the entire cultivated
area during that season. Lucern occupies the second place with 10% of Rabi cultivated area. Other crops
grown in Rabi include oilseeds, vegetables, spices and tubers. Rice, cotton and sorghum cover respectively
45%, 22% and 10% of the area cultivated during Kharif. Other important Kharif crops include maize, millet
and Gwaraseed. Sugarcane is grown year round on 83% of the area dedicated to permanent crops.
Table 1. Land use by season
Kharif

Rabi

Permanent crops

Fallow land in Rabi

Fallow land in Kharif

4058.37 acres

4675.42 acres

284.39 acres

270.04 acres

87.09 acres

Figure 2. Cultivated areas in Rabi by crops

Figure 3. Cultivated areas in Kharif by crops

25%
24%

44%

9%
67%

Rice

10%

Wheat
Barseem/Lucern
Other

Cotton
Sorghum
21%
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Other

Figure 4. Cultivated area by type of permanent crops

17%

Sugarcane
Other (fruit trees,
vegetables)
83%
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RESULTS AND DISCUSSION
This section is structured as follows. First, I describe the various pathways to land ownership and their
significance for land accumulation with a focus on inheritance and purchases. Second, I characterize the
various forms of land documentation and their distribution across provinces. Third, I examine households’
responses with regards to the security of their property rights. Next, I assess the impact of rental
arrangements on equity by comparing the distributions of owned and operated land and Gini coefficients.
Finally, I present some descriptive statistics of the variables used in the regression analysis and discuss the
estimation results.
Pathways to land ownership
Inheritance is the primary mode of land acquisition in table 2, I find that 86% of the land owned in the
sample is inherited. Thirteen percent of the land is purchased while the remaining 1% is acquired through
gifts, illegal settlement or unidentified means. Inherited plots are slightly bigger than purchased plots. The
average size of an inherited plot is 2.97 acres whereas the average size of a purchased plot is 2.26 acres.
Table 2. Modes of land acquisition for owned plots
Plot type
Inheritance
Purchases
Gifts
Illegal settlement
Unclear
Total

Number of
plots
1047
(79.74%)
208
(15.84%)
24
(1.83%)
26
(1.98%)
8
(0.61%)
1313
(100%

Area
(acres)
3113.33
(86.05%)
470.54
13.01%
17.08
0.47%
14.95
0.41%
2.13
0.06%
3618.03
100%

Plot size
Average Min (acres)
Max (acres)
(acres)
2.97
0.02
70

15

2.26

0.01

28

0.71

0.13

4.17

0.57

0.19

1.5

0.27

0.19

0.38

In Table 3, I focus on the incidence of the two most important pathways to land ownership. Note that
landless households and households with means of land procurement other than inheritance and purchases
are not included in this analysis. I classify landowning households into four categories as follows. Marginal
landowners are households whose total farm size is less than 5 acres. Small landowners own between 5
acres of land but less than 12.5 acres. Medium landowners have least 12.5 acres but less than 25 acres.
Large landowners own farms with size equal to or greater than 25 acres. Out of 799 landowners, 638
households (80%) own inherited land only, 112 households (14%) own purchased land only, and 49
households (6 %) own both types of land. Though households rely primarily on inheritance for land capital
formation, a significant number of households i.e. 112 households appear to compensate for the lack of
inherited land through purchases in sales market. I observe that the incidence of purchases is highest among
marginal landowners. Sixty-nine percent of households who own purchased parcels come from the group
of marginal landowners. Small landowners are also important participants in sales market, they represent
23% of the households with land purchases. The incidence of purchases decreases as we move up to the
bigger landowner groups. The fact that land purchases mainly occur for households who have limited access
to land suggest that sales markets may also play a role in alleviating landholding inequality.
Table 3. Incidence of inheritance and purchases across farm size classes
Mode of land acquisition
Land ownership status
Marginal landowners
(less than 5 acres)
Small landowners
(≥5 acres but <12.5 acres)
Medium landowners
(≥12.5 but <25 acres)
Large landowners
(≥25)
All

Inheritance only

Purchases only

485
(70.60%)
154
(22.42%)

111
(68.94%)
38
(23.60%)

Inheritance
and Purchases
22
(44.90%)
20
(40.82%)

34
(4.95%)
14
(2.04%)
687
(100%)

10
(6.21%)
2
(1.24%)
161
(100%)

6
(12.24%)
1
(2.04%)
49
(100%)

16

Total
618
(68.90%)
212
(23.63%)
50
(5.57%)
17
(1.90%)
897
(100%)

Land documentation
In this section I characterize the different forms of tenure arrangements by examining the documentation
status of owned plots (owner-cultivated or leased out but not leased in). As shown in table 4, I find that land
is rarely formally registered. Only 8% (109 out of 1313) of plots have formal ownership documents locally
known as Fard Malkiat. Most plots are held semi-informally or informally. In 51% of cases, landowners
have performed a mutation or Intilqanaama. Thirty-two percent of plots are held under customary rights
without any form of registration or documentation. The incidence of plots under customary tenure varies
between provinces. In KPK, 63% (134 out 213) of plots are held under customary rights whereas in Sindh
and Punjab the incidence are 42% (94 out of 223) and 22% (194 out 877) respectively. Less common
registration categories include power of attorney or Mukhtiarnaama and government grant documentation
or Khas Moqal which account for 7% of plots. Note that 33 out 34 plots documented as government grants
are located in Sindh. This appears to be the result government interventions to increase land access. Only
3% of plots do not have clearly defined registration status. The fact that most households do not complete
the procedure for full ownership documentation is indicative that the costs of formal registration probably
outweigh benefits. If property rights are traditionally well established there may be little need of titles to
confirm rights over land.
Table 4. Distribution of plots by registration status
Registration status
Fard Malkiat (Legal title)
Intiqaalnaama (Mutation)
Mukhtiarnaama (power of attorney)
Khas Moqal (government grant)
Customary rights (undocumented)
Unclear
Total

Punjab

Sindh

KPK

All

59

36

14

596

19

60

16

18

1

1

33

0

194

94

134

11

23

4

877

223

213

17

109
(8.30%)
675
(51.41%)
35
(2.67%)
34
(2.59%)
422
(32.14%)
38
(2.89%)
1,313
(100%)

Perceptions of tenure security
In order to assess households’ perceptions of their property rights I examine survey responses found in
tables 5-7. The survey only includes questions regarding tenure security for inherited plots. Therefore, the
analysis in this section is only limited to plots acquired through inheritance. Nonetheless, inheritance is the
predominant form of land acquisition so this investigation is relevant for most households. In general,
inherited land is divided into shares among heirs. Ninety-eight percent of plots were divided legally or
through family arrangements. This is consistent with the increase in smallholdings observed between 1960
and 2010.
Landowners’ rights over their shares are very secure. Nearly 95% of responses indicate that owners feel
secure about their ownership rights. In less than 2% of cases owners feel somewhat secure while in 3.70%
of cases they do not feel secure about their rights. The majority of respondents feel confident about their
land alienation rights. For 88% of plots, owners claim that they do not require permission from anyone else
to sell or rent their share of inheritance. However, 11% of plots cannot be alienated without permission. I
explore further these plots that cannot be easily sold or leased by investigating their tenure documentation.
Out of 119 plots 75 (63%) are held under customary arrangements. This suggests that customary
arrangements may involve additional costs which could affect rental decisions.
Based on these responses I deduce that perceptions of tenure security on inherited plots are generally very
strong despite the lack of formal registration. However, the perceptions presented mainly reflect the views
of male heads of households on tenure security. Nonetheless, household heads probably play the most
significant role in rental decisions. Therefore is no substantial evidence that tenure documentation can
impact rental decisions at least based on this sample.
Table 5. Has the land of previous owner been divided amongst the owners?
Response
Yes, legally
Yes, not legally but have some family arrangements
No
Total

18

Observations Percentage
556
54.09
470
45.72
2
0.19
1,028
100

Table 6. Do you feel secure in your ownership of this plot?
Response
Yes, completely secure
Somewhat secure, but expect some issues
No
Total

Observations Percentage
972
94.55
18
1.75
38
3.7
1,028
100

Table 7. Do you require permission from anyone (other owners or anyone else) to sell, lease, or rent your
share of this plot?
Response
Registration status
Unclear

Yes

No

Total

12

0

12

Intiqaalnaama

487

40

527

Fard Malkiat

73

3

76

Mukhtiarnaama

10

1

11

327

75

402

909
(88.42%)

119
(11.58%)

1,028
(100%)

Customary rights (undocumented)
Total

Land distribution and Gini coefficients
Table 8 shows the distribution of land by land ownership status. It shows that a significant number of
households are landless. In total, 20% of households or 210 out of 1055 households own no land. Moreover,
most households are marginal landowners. Fifty-nine percent of households own less than 5 acres of land.
This finding is consistent with figures from the agricultural census of Pakistan. In 2010, the proportion of
farms less than 5 acres was estimated at 65% (Pakistan Agricultural Census, 2010). Small landowners
make up 16% of the sample. Only 5% of households fall into the medium and large landowners groups.
Table 8 also gives some indications on the identity of rental market participants and the equity effects of
rental arrangements. A comparison of landholding sizes pre- and post- rental market participation (owned
vs. operated land) reveals that rental markets have a positive impact on operated landholdings for the bottom
three ownership categories (landless, marginal and small). Marginal landowners more than double their
farm size. They scale up their farm size from 1.7 acres on average to 3.86 acres. The increase is more
significant for landless households who operate on average 4.65 acres. Whereas, the improvement for small
landowners is moderate. They own on average 7.30 acre but operate 8.28 acres. Conversely, landholding
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sizes for medium and large landowners decrease after rental market participation. Medium and large
landowners respectively lose on average 2.31 acres and 9.85 acres through rental arrangements. This
contrasting behaviour between the three lowest categories and two highest categories allow us to
characterize the first group as most likely tenants and the latter as most likely to be landlords.
Table 8. Sample distribution by land ownership status
Land ownership status

Number of
households

Averages
Owned land
(acres)

0

Operated
land (acres)
4.65

Net rented in
(acres)
4.65

Landless

210 (19.91%)

Marginal landowners
(less than 5 acres)
Small landowners
(≥5 acres but <12.5 acres)
Medium landowners
(≥12.5 but <25 acres)
Large landowners (≥25)

621 (58.87%)

1.70

3.86

2.16

172 (16.30%)

7.30

8.28

0.98

38 (3.60%)

17.32

15.01

-2.31

15 (1.42%)

43.88

34.03

-9.85

All

1055 (100%)

Table 9-10 give more details on landholding sizes and land distribution. Landholdings tend to be small. An
average landowning household has 4.25 acres of land. However, 50% of households own less than 2 acres
as shown by the median. In addition, farm sizes vary over a wide range between 0.03 for the smallest farm
acres and 80 acres for the biggest farm. These disparities indicate that land distribution across households
is skewed. Nonetheless, the figures for operated land are larger suggesting that rental arrangements
contribute to redistribution of land across households. Operated farms have an average size of 5.12 acres
and a median of 3 acres.
Table 9. Distribution of owned and operated farms in acres
Mean size
Minimum size Maximum size Median size
(acres)
(acres)
(acres)
(acres)
Owned land
4.25
0.03
80
Operated land
5.12
0.06
80

Observations
2
3

N=845
N=1048

In order to further assess land inequality and the impact of rental arrangements on equity, I generate Lorenz
curves4 and calculate land Gini coefficients for the distribution of owned and operated land. The Lorenz
Lorenz curves in this study are constructed using the Generalized Lorenz Curves concept which scales up the
ordinary Lorenz curve by the mean of the distribution ( Thistle 1989, Jenkins & Van Kerm 2008).
4
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curves in figure 5 show the cumulative proportion of total land area owned (in red) and total land operated
(in green) plotted against the cumulative proportion of the households in the sample. Households are ranked
based on their landholding size from lowest to greatest. The 45-degree line denotes the line of perfect
equality in landholdings. The degree to which the Lorenz curve falls below the 45-degree line indicates the
degree of inequality. The Lorenz curve for operated land is clearly above the Lorenz curve for owned land
i.e. closer to the line of perfect equality. Therefore, the distribution of operated land is less unequal than
that of owned land.
The Gini coefficient5 is a measure of inequality derived from the Lorenz curve. It is equal to the ratio of
the area enclosed by the 45-degree line and the Lorenz curve and the total area below the 45-degree line.
A value of 0 signifies perfect equality while 1 signifies perfect inequality. Table 10 displays the values of
Gini coefficients calculated for the sample. The overall Gini coefficient for owned land is high at 0.673.
The distribution of operated land appears to be less unequal with a Gini coefficient of 0.522. However,
there is some regional variation. In Punjab and KPK, the Gini coefficients for land ownership are
respectively 0.612 and 0.591 whereas in Sindh it is higher at 0.734. There is also a significant decrease in
the Gini coefficient for operated land in Sindh to 0.362. In Punjab, the distribution of operated land appears
to be more egalitarian with a Gini coefficient of 0.557. In KPK, the Gini coefficient for owned and operated
land are essentially the same.
The estimates for Gini coefficients in this sample are generally consistent with previous literature. Based
on the Pakistan Agricultural census for the year 2000, Qureshi et al. (2004) estimated ownership Gini
coefficients of 0.71, 0.67 and 0.86 for Punjab, Sindh and KPK respectively. They estimated Gini
coefficients for operated land to be 0.57, 0.56 and 0.63 in Punjab, Sindh and KPK respectively. Anwar et
al. (2004) reported the following Gini coefficients 0.6339, 0.5072 and 0.5893 for owned land in Punjab,
Sindh and KPK respectively. The aforementioned studies use samples that include other territories therefore
their overall Gini coefficients are not comparable with the present study.

5

The Gini coefficients are estimated using the formula given by Jenkins (2008):

1

1

2
.

.

1 .

Where N denotes the total number of households, m is the average amount of land owned (or operated) for the
sample and is the amount of land owned (or operated) by household i. Households are ordered in an ascending
manner (i=1 through N) based on their level of .
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Table 10. Gini coefficients by province*
Punjab
0.612
0.557

Owned land
Operated land
*Gini calculations include landless households

Sindh
0.734
0.362

KPK
0.591
0.584

All
0.673
0.522

The value of the Gini for operated land in Sindh deviates significantly from the Qureshi et al. (2004)
estimation. This could be due to the fact this sample includes a high proportion of landless households for
Sindh. Table 11 shows the distribution of landless households across provinces. Out of 210 landless
households, 156 households or 74% are from Sindh. They also make up 45% of the households surveyed
in Sindh while the proportion of landless households in Punjab and KPK are only 8% and 4% respectively.
Note also that landless households were the biggest buyers of land in the rental market with an average
rented in area of 4.65 acres. The high incidence of landless tenants and the intensity of their activity in the
rental market help explain the large difference between owned and operated land Gini coefficients obtained
for Sindh. The prevalence of landlessness in Sindh is reported by Anwar et al. (2004) who estimated that
86% of households in Sindh are landless. This figure is the highest among all Pakistan provinces and
includes households who do not work in agriculture.
Table 11. Distribution of landless households by province
Province
Number of households Total number of landless Proportion of landless
households
households
604
8.28%
Punjab
50
343
45.48%
Sindh
156
108
3.70%
KPK
4
1055
Total
210
19.90%
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Figure 5. Lorenz curves for owned and operated land
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Regression Analysis: Descriptive Statistics and Estimation Results
As shown in Table 12, sharecropping and fixed cash rentals are the prevailing forms of rental contracts.
Overall, sharecropping is the dominant form of contracting. 58% of the plots (shared in or out) are under
such contracts whereas 42% of plots are under fixed cash rentals. However, there is regional variation. The
proportion of sharecropping contracts is respectively 98%, 48% and 23% for Sindh, KPK and Punjab. As
mentioned earlier the Sindh sub-sample contains a very high proportion of landless households. These
households rely on sharecropping contracts to access land for production.

The predominance of

sharecropping in Sindh is a historical phenomenon reported by previous literature on Pakistan (Anwar et
al. 2004, Jacoby and Mansuri 2006, Mellor and Malick 2017). Jacoby and Mansuri (2006) used similar
survey data from the Pakistan rural household survey (PHRS 2001) and found that approximately twothirds of plots were under sharecropping contracts in Sindh. In terms of land area, 55% of the land is under
the owner’s management while 38% is leased in. Only 7% is found to be leased out.
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Table 12. Distribution of plots by tenancy status
Tenancy status

Number of plots by province
Punjab

Sindh

KPK

Owner-cultivated

802

221

193

Rented in (cash)

149

6

27

Rented out (cash)

60

1

6

Shared in

51

245

20

Shared out

12

1

11

3

0

0

0

0

3

1,077

474

260

Mortgaged and being
self-cultivated
Mortgaged but not being
self-cultivated
All

Total area (acres)

All
1,216
(67.15%)
182
(10.05%)
67
(3.70%)
316
(17.45%)
24
(1.33%)
3
(0.17%)
3
(0.17%)

3184.42
(54.88%)
903.38
(15.57%)
391.51
(6.75%)
1280.64
(22.07%)
35.21
(0.61%)
5
(0.09%)
1.89
(0.03%)

1,811
(100%)

5802.05
(100%)

Table 13 shows that more than half of households cultivate their own land and do not participate in rental
arrangements. 538 households or 52% of households identify themselves as owner-cultivators. The
remaining 48% of households are active participants in rental markets: 431 households lease in land
whereas 58 households lease out land. I classify households as net tenants if they lease in more than they
lease out and as net landlords if they lease out more than they lease. There is a clear distinction between
tenants and landlords since only four households simultaneously lease in and lease out land. Households
who neither lease in nor lease out are considered non-participants. Only the 1027 agricultural households
who have provided responses to all survey questions are considered for the regression analysis.
As shown below, tenants operate approximately 2 acres more than non-participants while landlords appear
to operate farms bigger than non-participants and tenants. Tenants tend to be land-poor with only 1.16 acres
of owned land on average whereas non-participants and landlords tend to be land-rich with owned farms
averaging 4.29 acres and 12.34 acres respectively. This gives some indications that the rental market is
transferring land from the land-rich to the land-poor. However, due to the small number of landlords in this
sample, the results as they refer to the landlord sub-group should be taken with caution. There are no
significant variations between the three groups in terms of household size and composition except that
female-headed households tend not participate in the market. The number of adult males, females and
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children for the three rental categories do not deviate considerably from the sample average. The incidence
of tractors is significantly higher for non-participants and landlords than tenants. However, the use of
draught animals is not very significant in the sample and does not differ based on rental market status.
Table 13: Household characteristics by rental market status
Non-participants
Land operated (acres)
Land owned (acres)
Household size (number)
Number of adult males (>14 years)
Number of adult females (>14 years)
Number of children (<14 years)
Tractor ownership (yes=1)
Bullock ownership (yes=1)

Tenants

Landlords

All

4.286
4.286
6.663
2.141
2.190
2.332
0.108
0.013

6.181
1.158
6.997
2.090
1.932
2.993
0.090
0.012

6.623
12.339
7.741
2.362
2.431
2.948
0.138
0.017

5.213
3.428
6.864
2.132
2.095
2.644
0.102
0.013

538

431

58

1027

Number of observations

Table 14 below gives the estimates from the OLS and Tobit estimations. Results for both models are
reported for the purpose of comparison, only the Tobit partial effects (column 3) will be discussed. Overall
the results strongly support the two hypotheses of this paper by showing that land-poor households and
relatively labour-abundant households tend to rent in more land. The coefficient for land owned has a
negative sign and is statistically significant at the 1% level. This means that households with larger land
endowments are less likely to lease in land in other words households with smaller land endowments are
more likely to lease in land. If given an additional acre of land owned, an average household would decrease
the amount it leases in by -0.32 acres. This number is not without economic significance given the high
proportion of smallholdings and the prevalence of landlessness in Pakistan.
The regression results show that the household size positively influences the decision to lease in land. On
average, an additional household member would increase the amount leased in by 0.12 acres. I also explore
heterogeneity in household labour by running the regression with the adult males, females and children
instead of the number of household members. This change does not affect the coefficients for other
variables. The results for this regression (See Table 19 in the Appendix) show that the number of adult
males and the number of children have a positive impact on the amount of land leased in. An additional
male adult increases land leased in by 0.22 acres. An additional child increases the amount leased in by
0.17. Overall these results suggests that rental markets provide a means to adjust landholdings to family
surplus labour. However, the number of female adults, as well as the age and gender of the head of the
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household, are not a statistically significant factors influencing leasing in decisions. Tractor ownership is
highly significant. Its coefficient indicates that a household with a tractor would lease in 2.5 acres more
than a household without a tractor. These results hold with an OLS estimation. The major discrepancy is
with the coefficient of Land owned which is significantly lower at -0.14. Results are also robust to using
district fixed effects instead of agro-climatic effects (See Table 18 in Appendix).
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Table 14: Regression results with leased in (acres) as the dependent variable

Land owned
Number of household members
Head of household gender
Household head age (years)
Household head age squared (years)
Bullock ownership (yes=1)
Tractor ownership (yes=1)
Rice/wheat Punjab
Low Intensity Punjab
Cotton/Wheat Punjab
Barani Punjab
Mixed Punjab
Rice/Other Sindh
Cotton/Wheat Sindh
Constant
Observations

(1)
OLS
-0.145***

(2)
Tobit APE
-0.317***

(0.0257)

(0.0535)

0.156***

0.121***

(0.0482)
-0.309
(0.558)
0.0276
(0.0578)

(0.0346)
-0.575
(0.721)
0.0412
(0.0389)

-0.000208
(0.000604)
-0.372
(0.678)
3.469***
(0.812)
0.00518
(0.565)
3.331***
(0.988)
0.112
(0.597)
-1.266**
(0.534)
-0.124
(0.541)
1.167**
(0.509)
1.734***
(0.563)
-0.219
(1.341)
1027

-0.000376
(0.000400)
-0.399
(0.673)
2.534***
(0.481)
0.274
(0.397)
2.285***
(0.545)
-0.0525
(0.412)
-1.985***
(0.567)
-0.312
(0.421)
1.137***
(0.328)
1.238***
(0.351)

1027

Note: Asterisks (***, **, *) indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Robust standard errors are reported in parentheses.
*Yes=1 identifies households who indicate using their own tractor or bullocks for cultivation.
KPK is the omitted agro-climatic zone.
Colum 3 reports conditional average partial effects. Unconditional average partial effect for land owned is – 0.390.
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As mentioned previously, the coefficient on Land owned is used in the literature as a measure of the
allocative efficiency of the rental market.

A deviation from -1 indicates that there are significant

transactions which prevent households from achieving their optimal operated landholding sizes. Thus
adjustments between the household initial endowment and its optimal landholding are incomplete. Based
on their non-tradable resources, households would like to lease in more land but they are unable to do so.
The coefficient on land owned found in this study (-0.32) is significantly different from -1 which indicates
that rental markets are not allocating land efficiently.
The table below shows a summary of the coefficients for land owned from selected previous studies. The
coefficients from Bliss and Stern (1982) and Nabi (1985) are not entirely comparable with this study since
they assess the demand and supply side of the market simultaneously whereas this study only assesses the
demand side. As shown below, this coefficient takes a wide range of values in the literature. For recent
studies conducted in conducted in Africa, the coefficient is found to be closer to zero. Earlier studies in
South Asia found values relatively closer to -1. For instance, Skoufias (1995) found a value of -0.68 in
India.
Table 15. Summary of coefficients for land owned from selected past studies
Study
Bliss and Stern
(1982)

Location
Palanpur, Indian

Variable
Net land leased in
(land leased in minus
land leased out )
Net land leased in
(land leased in minus
land leased out )
Land leased in

Model
OLS

Coefficient
- 0.78

Nabi (1985)

4 villages,
Punjab, Pakistan

OLS

-0.76,0.00013,-0.29,
-0.35

Skoufias (1995)

4 villages, India

Tobit

-0.68

Yamano et al.
(2009)

100 communities,
Kenya

Land leased in

-0.11;-0.2

Malawi; Zambia

Land leased in

Tobit ;
Doublehurdle
Tobit

Chamberlin and
Ricker-Gilbert
(2016)

- 0.022; - 0.0059

Adapted from Holden et al (2009)
In order to explore regional differences in the rental market, I disaggregated the Tobit partial effects by
province as shown in Table 16. For all the provinces, the sign of the coefficients for all the variables are
consistent with the overall results. In terms of magnitude, the coefficient for Land owned in Punjab and
KPK are respectively -0.235 and -0.260. These values are similar to the overall regression. However, in
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Sindh the coefficient for land owned is unexpectedly high at -1.323. This result is not consistent with the
theory advanced by Skoufias (1995) which suggests that the coefficient for land owned should be between
0 and -1. I suspect that the high proportion of landless in the Sindh sample explains this situation. Using a
linear estimation method I get a coefficient of -0.610. An alternative explanation is that the model assumes
linear transaction costs. But in reality transaction costs could be non-linear. Holden et al (2009, Chapter 2)
show that when transaction costs are convex the coefficient may take values larger than 1 in absolute value.
The coefficient for number of adult males is higher in Punjab than in the other two provinces. Punjab is
also the only province where tractor ownership is statistically significant. The number of children though
significant in Punjab has the lowest coefficient of all. The coefficient on land owned is also smaller than in
other provinces. This suggests that land ownership constraints play a relatively smaller role in land leasing
in decisions in Punjab. Households in Punjab may be using rental markets to improve factor ratio
imbalances.
For KPK, Land owned is only statistically significant at 10%. Whereas the number of children has the
largest coefficient in KPK, number of adult males is not statistically significant. Bullock ownership has a
high statistical significance in KPK whereas it is not significant in the other provinces. This suggests that
farming in KPK could be relatively more oxen-based. Thus, households who have oxen take advantage of
their increased capacity to farm by lease in more land.
The high coefficients for number of children in Sindh and particularly in KPK may indicate a greater
pressure for survival in these regions. The incidence of poverty and food insecurity are higher in these two
provinces (Anwar et al 2004, WFP 2009). Given the limited economic opportunities in Sindh and KPK
these results could suggest that households with more children may feel a greater pressure to lease in land
for sustenance but also a greater need for children participation in farming tasks.
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Table 16: Partial effects from the Tobit estimation by province with area leased in (acres) as the
dependent variable
Punjab

Sindh

KPK

-0.235***
(0.0566)

-1.323***
(0.203)

-0.260*
(0.152)

Number of adult males (> 14 years)

0.345**
(0.142)

0.275**
(0.108)

0.138
(0.245)

Number of adult females (>14 years)

0.0278
(0.109)

-0.164
(0.123)

-0.341
(0.318)

Number of children ( <14 years)

0.125
(0.0802)

0.225***
(0.0617)

0.529***
(0.185)

Head age (years)

-0.0101
(0.0118)

0.00979
(0.00829)

0.00967
(0.0247)

Bullock ownership (yes=1)

-0.578
(0.836)

N/A
N/A

3.642***
(0.857)

Tractor ownership (yes=1)

2.174***
(0.541)
584

1.058
(1.552)
340

0.917
(0.974)
103

Land owned (acres)

Observations

Note: Asterisks (***, **, *) indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
N/A: There are 0 observations for bullock ownership in Sindh.
Robust standard errors are reported in parentheses.
*Yes=1 identifies households who indicate using their own tractor or bullocks for cultivation.
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CONCLUSION
Relying on micro-level data from households in three provinces in Pakistan, I examine the structure of
farmland ownership, perceptions of tenure security, land distribution, and the distributive influence of the
farmland rental market. Consistent with previous literature, I find that inheritance is the primary pathway
to property. Importantly, irrespective of how the land is formally recognized – e.g., formally titled,
registered, or communally owned – survey respondents perceive themselves as tenure secure with respect
to their rights to use, rent, or alienate land. This finding has an important implication for current government
efforts to register land: given the already strong perceptions of tenure security, registration of land is
unlikely to engender greater levels of tenure security and associated increases in farm level investment.
One policy implication of this finding is that registration efforts may benefit from focusing initial efforts
on regions or areas where perceptions of tenure security are more attenuated: e.g., perhaps in farming
regions near urbanizing areas. Moreover, this study suggests that rental markets promote landholding equity
for production purposes. However, there are significant obstacles to the smooth functioning of these
markets in Pakistan. More research is needed to confirm that the nature of the transactions costs households
face in the rental market. Finally, future research can work to identify factors that allow landless farmers to
gain greater access to the rental market.
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APPENDIX
Table 17. Summary description of Pakistan agro-climatic zones
Agro-climatic zones
Rice/Wheat Punjab

Description
Well irrigated and fertile soil; used to
cultivate water intensive Basmati rice
during Kharif and wheat during Rabi

Cotton/Wheat Punjab

Cotton belt of Punjab. Favourable
climate for cotton (dry sunny days).

Mixed Punjab

Mix of cotton, sugarcane (particularly
in Faisalabad), maize, and pulses
grown in this region. Well irrigated by
the tributaries of the Indus River

Low Intensity Punjab

Barani Punjab

Cotton/Wheat Sindh

Rice Other Sindh

Khyber Pukhtunkhwa
(KPK)

Balochistan
Total

Less developed irrigation with rugged
terrain. Hardier crops such as pulses or
maize are grown here together with
wheat.
Rain-fed subsistence farming
agriculture. The rugged uneven terrain
makes cultivation and irrigation
difficult
These agriculturally rich districts,
irrigated by the mighty Indus are used
for the cultivation of cotton with wheat
combination.
Irrigated rice is almost exclusively
grown in this region with sugarcane
where irrigation allows.
Mountainous region with cold winters
unsuitable for agriculture. The alluvial
plains of Charsada, Swabi, Peshawar
and Mardan are better suited with
wheat, maize and sugarcane being the
principal commercial crops.
Subsistence agriculture is supported by
traditional methods of irrigation
(underground canals). Plateaus and
mountain ranges.

Source: Based on Pinckney (1989) and Ahmed (2015)
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Districts
Gujranwala,
Kasur,
Sheikhupura
Bahawal Nagar,
Khanewal,
Multan, Rahim
Yar Khan, Vehari
Faisalabad,
Jhang, Sardogha

Households
136

207

117

Bakkhar

73

Attock, Chawal

71

Hyderabad,
Khairpur,
Khirpur, Sanghar

134

Dadu,
Jaccobabad,
Thatta

209

Mansera,
Nowshera

108

N/A

N/A
23

1055

Table 18. List of districts by province
District code
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

District name
Kasur
Bhakkar
Khanewal
Attock
Vehari
Jhang
Dera Ghazi Khan
Bahawalnagar
Rahim Yar Khan
Multan
Faisalabad
Sargodha
Thatta
Dadu
Sanghar
Jacobabad
Hyderabad
Nowshera
Mansehra
Gujranwala
Sheikhupura
Chakwal
Khairpur

Province
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Punjab
Sindh
Sindh
Sindh
Sindh
Sindh
KPK
KPK
Punjab
Punjab
Punjab
Sindh
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Figure 6: Map of Pakistan with four provinces and four federally administered territories

Source: http://www.worldmap1.com/pakistan-map.asp
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Table 19. Regression results with land rented in (acres) as the dependent variable and district fixed effects

Land owned
Number of household members
Head of household gender
Household head age (years)
Household head age squared (years)
Bullock ownership (yes=1)
Tractor ownership (yes=1)
Q20 District Code=2
Q20 District Code=3
Q20 District Code=4
Q20 District Code=5
Q20 District Code=6
Q20 District Code=8
Q20 District Code=9
Q20 District Code=10
Q20 District Code=11
Q20 District Code=12
Q20 District Code=13
38

(1)
OLS
-0.144***
(0.0255)
0.140***
(0.0433)
-0.711
(0.644)
0.0203
(0.0583)
-0.000135

(2)
Tobit APE
-0.316***
(0.0519)
0.109***
(0.0304)
-0.897
(0.720)
0.0269
(0.0388)
-0.000235

(0.000609)
-0.534
(0.759)
3.375***
(0.756)
3.712***
(0.923)
-0.0314
(0.472)
-0.437
(0.447)
-0.119
(0.790)
0.542
(0.493)
3.237**
(1.315)
-0.877
(0.703)
-1.012*
(0.595)
-0.334
(0.605)
0.514
(0.561)
0.663
(0.410)

(0.000401)
-0.576
(0.677)
2.605***
(0.461)
2.703***
(0.731)
-0.179
(0.464)
-0.437
(0.567)
-0.200
(0.571)
-0.101
(0.453)
1.618**
(0.808)
-1.275**
(0.499)
-1.038*
(0.608)
-0.679
(0.511)
0.0298
(0.506)
0.591
(0.377)

Q20 District Code=14

0.753*
(0.452)
4.660***
(1.398)
2.835***
(0.498)
2.548***
(0.488)
0.573
(0.612)
0.158
(0.995)
-0.741
(0.498)
1.574**
(0.717)
-0.985**
(0.401)
1.078**
(0.504)
-0.307
(1.340)
1027

Q20 District Code=15
Q20 District Code=16
Q20 District Code=17
Q20 District Code=18
Q20 District Code=19
Q20 District Code=20
Q20 District Code=21
Q20 District Code=22
Q20 District Code=23
Constant
Observations

1.021**
(0.405)
2.656***
(0.768)
1.698***
(0.402)
1.758***
(0.403)
0.333
(0.469)
-0.507
(0.570)
-0.793
(0.488)
1.205**
(0.537)
-1.542***
(0.427)
0.437
(0.423)

1027

Note: Asterisks (***, **, *) indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Robust standard errors are reported in parentheses.
*Yes=1 identifies households who indicate using their own tractor or bullocks for cultivation.
District 1 is the omitted.
Colum 3 reports conditional average partial effects. Unconditional average partial effect for land owned is – 0.390.

District 1 is omitted
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Table 20. Regression results with land rented in (acres) as the dependent variable and household labour
heterogeneity
(1)
OLS
-0.145***
(0.0250)
0.300**
(0.127)

(2)
Tobit APE
-0.311***
(0.0529)
0.225***
(0.0853)

Number of female ( >14 years)

-0.110
(0.0979)

-0.0540
(0.0793)

Number of children ( <14 years)

0.238***
(0.0729)

0.169***
(0.0472)

-0.139
(0.531)

-0.538
(0.697)

0.0299
(0.0550)
-0.000215
(0.000586)

0.0374
(0.0378)
-0.000326
(0.000391)

Bullock ownership (yes=1)*

-0.239

-0.287

Tractor ownership (yes=1)*

(0.671)
3.434***
(0.808)

(0.670)
2.492***
(0.479)

0.0200
(0.560)
3.394***
(0.980)
0.131
(0.600)
-1.169**
(0.520)
-0.0658
(0.532)
1.060**
(0.514)
1.643***
(0.562)
-0.271
(1.300)
1027

0.288
(0.395)
2.321***
(0.539)
-0.0413
(0.415)
-1.918***
(0.554)
-0.255
(0.416)
1.078***
(0.335)
1.192***
(0.353)

Land owned (acres)
Number of adult males(> 14 years)

Head gender (Fem =1)
Head age (years)
Household head age squared (years)

Rice/wheat Punjab
Low Intensity Punjab
Cotton/Wheat Punjab
Barani Punjab
Mixed Punjab
Rice/Other Sindh
Cotton/Wheat Sindh
Constant
Observations

1027

Note: Asterisks (***, **, *) indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Robust standard errors are reported in parentheses.
*Yes=1 identifies households who indicate using their own tractor or bullocks for cultivation.
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