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&DUO /LHGKROP DQG 0LFKDHO 7� :HEHU

(GLWRUV

7KH 068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHU VHULHV LV GHVLJQHG WR IXUWKHU WKH FRPSDUDWLYH
DQDO\VLV RI LQWHUQDWLRQDO GHYHORSPHQW DFWLYLWLHV LQ $IULFD� /DWLQ $PHULFD� $VLD� DQG WKH 1HDU
(DVW� 7KH SDSHUV UHSRUW UHVHDUFK ILQGLQJV RQ KLVWRULFDO� DV ZHOO DV FRQWHPSRUDU\� LQWHUQDWLRQDO
GHYHORSPHQW SUREOHPV� 7KH VHULHV LQFOXGHV SDSHUV RQ D ZLGH UDQJH RI WRSLFV� VXFK DV
DOWHUQDWLYH UXUDO GHYHORSPHQW VWUDWHJLHV� QRQIDUP HPSOR\PHQW DQG VPDOO VFDOH LQGXVWU\�
KRXVLQJ DQG FRQVWUXFWLRQ� IDUPLQJ DQG PDUNHWLQJ V\VWHPV� IRRG DQG QXWULWLRQ SROLF\ DQDO\VLV�
HFRQRPLFV RI ULFH SURGXFWLRQ LQ :HVW $IULFD� WHFKQRORJLFDO FKDQJH� HPSOR\PHQW� DQG LQFRPH
GLVWULEXWLRQ� FRPSXWHU WHFKQLTXHV IRU IDUP DQG PDUNHWLQJ VXUYH\V� IDUPLQJ V\VWHPV DQG IRRG
VHFXULW\ UHVHDUFK�

7KH SDSHUV DUH DLPHG DW WHDFKHUV� UHVHDUFKHUV� SROLF\ PDNHUV� GRQRU DJHQFLHV� DQG
LQWHUQDWLRQDO GHYHORSPHQW SUDFWLWLRQHUV� 6HOHFWHG SDSHUV ZLOO EH WUDQVODWHG LQWR )UHQFK�
6SDQLVK� RU RWKHU ODQJXDJHV�

,QGLYLGXDOV DQG LQVWLWXWLRQV LQ 7KLUG :RUOG FRXQWULHV PD\ UHFHLYH VLQJOH FRSLHV IUHH RI FKDUJH�
5HTXHVWV IRU FRSLHV DQG IRU LQIRUPDWLRQ RQ DYDLODEOH SDSHUV PD\ EH VHQW WR�

068 ,QWHUQDWLRQDO 'HYHORSPHQW 3DSHUV
'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV
$JULFXOWXUH +DOO
0LFKLJDQ 6WDWH 8QLYHUVLW\
(DVW /DQVLQJ� 0LFKLJDQ ����������
8�6�$�
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)HEUXDU\ ����

7KLV SDSHU LV SXEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI
(FRQRPLFV� 0LFKLJDQ 6WDWH 8QLYHUVLW\ �068�� )XQGLQJ IRU WKLV UHVHDUFK ZDV SURYLGHG E\ WKH
)RRG 6HFXULW\ ,, &RRSHUDWLYH $JUHHPHQW �$(3������$������������ EHWZHHQ 0LFKLJDQ 6WDWH
8QLYHUVLW\ DQG WKH 8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW� WKURXJK WKH 2IILFH RI
(FRQRPLF DQG ,QVWLWXWLRQDO 'HYHORSPHQW LQ WKH (FRQRPLF *URZWK &HQWHU RI WKH *OREDO
%XUHDX� 6XSSOHPHQWDO IXQGLQJ IRU WKLV UHVHDUFK ZDV DOVR SURYLGHG WR WKH )6 ,, &RRSHUDWLYH
$JUHHPHQW E\ WKH $IULFDQ %XUHDX� WKURXJK WKH )RRG 6HFXULW\ DQG 3URGXFWLYLW\ 8QLW RI WKH
3URGXFWLYH 6HFWRU *URZWK DQG (QYLURQPHQW 'LYLVLRQ� 2IILFH RI 6XVWDLQDEOH 'HYHORSPHQW
�$)5�6'�36*(�)63��

&RQIHUHQFH HQWLWOHG �&RQIURQWLQJ WKH 6LOHQW &KDOOHQJH RI +XQJHU�� KHOG -XQH ������ ���� DW
WKH ,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH �,)35,� LQ :DVKLQJWRQ '�&� 7KH FRQIHUHQFH
ZDV VSRQVRUHG E\ WKH 8�6� $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW DQG KRVWHG E\ ,)35,� ZLWK
VXSSRUW IURP 0LFKLJDQ 6WDWH 8QLYHUVLW\
V 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV �068� DQG
8�6� 'HSDUWPHQW RI $JULFXOWXUH� 7KLV V\QWKHVLV ZDV SUHSDUHG E\ 068�
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� $OO ULJKWV UHVHUYHG E\ 0LFKLJDQ 6WDWH 8QLYHUVLW\� �����

0LFKLJDQ 6WDWH 8QLYHUVLW\ DJUHHV WR DQG GRHV KHUHE\ JUDQW WR WKH 8QLWHG 6WDWHV *RYHUQPHQW D
UR\DOW\�IUHH� QRQH[FOXVLYH DQG LUUHYRFDEOH OLFHQVH WKURXJKRXW WKH ZRUOG WR XVH� GXSOLFDWH�
GLVFORVH� RU GLVSRVH RI WKLV SXEOLFDWLRQ LQ DQ\ PDQQHU DQG IRU DQ\ SXUSRVHV DQG WR SHUPLW
RWKHUV WR GR VR�

3XEOLVKHG E\ WKH 'HSDUWPHQW RI $JULFXOWXUDO (FRQRPLFV DQG WKH 'HSDUWPHQW RI (FRQRPLFV�
0LFKLJDQ 6WDWH 8QLYHUVLW\� (DVW /DQVLQJ� 0LFKLJDQ ����������� 8�6�$�
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7KLV UHSRUW LV D V\QWKHVLV RI YLHZV SUHVHQWHG DW WKH 86$,' &RQIHUHQFH �&RQIURQWLQJ WKH 6LOHQW
&KDOOHQJH RI +XQJHU�� -XQH ������ ����� 7KH SXUSRVHV RI WKH FRQIHUHQFH ZHUH WR SURYLGH
LQIRUPDWLRQ WR DVVLVW $,' LQ GHILQLQJ DQG DUWLFXODWLQJ LWV GHYHORSPHQW VWUDWHJ\ UHODWHG WR
DJULFXOWXUH DQG IRRG VHFXULW\� WR LGHQWLI\ LVVXHV RI FRQVHQVXV IRU LQFRUSRUDWLRQ LQWR IXWXUH $,'
VWUDWHJ\� DQG WR LGHQWLI\ FULWLFDO LVVXHV RI RQJRLQJ GHEDWH ZKLFK QHHG WR EH UHVROYHG�

7KLV SDSHU LV RUJDQL]HG DURXQG VHYHQ TXHVWLRQV SRVHG GXULQJ WKH FRQIHUHQFH�

�� :LOO WKHUH EH HQRXJK IRRG RYHU WKH QH[W �� \HDUV WR SURYLGH DGHTXDWH GLHWV IRU WKH ZRUOG
V
JURZLQJ SRSXODWLRQ"

�� :KDW VWUDWHJLHV ZRXOG EH PRVW HIIHFWLYH LQ UHGXFLQJ FKURQLF IRRG LQVHFXULW\ LQ WKH ZRUOG
V
ORZ�SRWHQWLDO DQG LPSRYHULVKHG UHJLRQV"

�� +RZ FDQ ORQJ�UXQ DQG VKRUW�UXQ DVVLVWDQFH EH GHVLJQHG WR DGGUHVV HPHUJHQF\ IRRG
VLWXDWLRQV PRVW HIIHFWLYHO\"

�� +RZ VKRXOG DJULFXOWXUDO GHYHORSPHQW DQG HQYLURQPHQWDO FRQFHUQV EH LQWHJUDWHG"

�� +RZ FDQ DJULFXOWXUDO GHYHORSPHQW VWUDWHJLHV EH GHVLJQHG WR DFFHOHUDWH HFRQRPLF
WUDQVIRUPDWLRQ"

�� :KDW DUH WKH WUHQGV WKDW DUH OLNHO\ WR VKDSH WKH ZRUOG
V IRRG VHFXULW\ DQG KXQJHU VLWXDWLRQ
RYHU WKH QH[W TXDUWHU�FHQWXU\"

�� :KDW DUH WKH PDLQ DUHDV RI FRQVHQVXV DQG GLVDJUHHPHQW� DQG WKHLU LPSOLFDWLRQV IRU 86$,'
SURJUDPPLQJ"

7KLV UHSRUW VXPPDUL]HV WKH PDMRU SRLQWV UDLVHG LQ WKH FRQIHUHQFH RQ HDFK RI WKHVH LVVXHV� DQG
WKHQ SUHVHQWV WKH SHUVSHFWLYH RI 068 UHVHDUFKHUV ZRUNLQJ RQ WKH 86$,'�068 )RRG 6HFXULW\
,, �)6 ,,� &RRSHUDWLYH $JUHHPHQW� 7KLV SHUVSHFWLYH GUDZV RQ WKH PDWHULDO SUHVHQWHG DW WKH
FRQIHUHQFH DQG RQ RWKHU VWXGLHV� LQFOXGLQJ UHVHDUFK FDUULHG RXW XQGHU WKH )6 ,, &RRSHUDWLYH
$JUHHPHQW DQG WKH HDUOLHU )RRG 6HFXULW\ LQ $IULFD &RRSHUDWLYH $JUHHPHQW� 7KH UHSRUW WKXV
UHSUHVHQWV WKH UHIOHFWLRQV RI D JURXS RI UHVHDUFKHUV IURP WKH 'HSDUWPHQW RI $JULFXOWXUDO
(FRQRPLFV DW 0LFKLJDQ 6WDWH 8QLYHUVLW\� EDVHG RQ GLVFXVVLRQ DW WKH FRQIHUHQFH� UDWKHU WKDQ DQ
RIILFLDO 86$,' VXPPDU\ RI WKH FRQIHUHQFH
V FRQFOXVLRQV�
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3URMHFWLRQV RI WKH HDUWK
V DELOLW\ WR IHHG LW
V SRSXODWLRQ YDU\ PDUNHGO\ DPRQJ GHYHORSPHQW

SODQQHUV DQG UHVHDUFKHUV� 6RPH EHOLHYH WKDW LQ WKH IRUHVHHDEOH IXWXUH� WKH ZRUOG KDV WKH

FDSDFLW\ WR IHHG LWVHOI� EXW WKDW SRRU GLVWULEXWLRQ DQG ODFN RI HIIHFWLYH FKDQQHOV WR PHHW GHPDQG

PD\ LPSHGH DFKLHYHPHQW RI IRRG VHFXULW\� +RZHYHU� RWKHU DQDO\VWV EHOLHYH WKHUH ZLOO EH D

JOREDO IRRG FULVLV XQOHVV PDMRU WHFKQRORJLFDO LQQRYDWLRQV HQDEOH SURGXFWLRQ RI VXIILFLHQW IRRG

VXSSOLHV WR VXVWDLQ UDSLG SRSXODWLRQ JURZWK�

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQ

2YHU WKH SDVW WKUHH GHFDGHV� JURZWK LQ ZRUOG SURGXFWLRQ RI VWDSOHV KDV RXWSDFHG SRSXODWLRQ
JURZWK� UHVXOWLQJ LQ VWHDG\ GHFOLQHV LQ UHDO SULFHV IRU DOO PDMRU VWDSOHV� ,I WKH ZRUOG FDQ
PDLQWDLQ WKH HQRUPRXV FRPPLWPHQW RI PRQH\ DQG KXPDQ FDSLWDO WKDW SURGXFHG WKLV WUHQG� WKHQ
DJJUHJDWH SURGXFWLRQ JURZWK LV H[SHFWHG WR FRQWLQXH RXWSDFLQJ SRSXODWLRQ JURZWK� DQG UHDO
SULFHV DUH H[SHFWHG WR UHPDLQ VWDEOH RU GHFOLQH �5RVHJUDQW��

<HW WKLV RSWLPLVWLF VFHQDULR PDVNV VLJQLILFDQW UHJLRQDO GLVSDULWLHV LQ JURZWK� 3HU FDSLWD IRRG
SURGXFWLRQ VLQFH ���� GHFOLQHG LQ �� RI WKH SRRUHVW FRXQWULHV LQ WKH ZRUOG� 0RVW RI WKHVH
FRXQWULHV DUH LQ 6XE�6DKDUDQ $IULFD �3LQVWUXS�$QGHUVRQ�� 7KH �JUHHQ UHYROXWLRQ�
WHFKQRORJLHV WKDW GUDPDWLFDOO\ UDLVHG DJULFXOWXUDO SURGXFWLYLW\ DQG JURZWK LQ $VLD� HVSHFLDOO\
XQGHU LUULJDWHG FRQGLWLRQV� KDYH QRW IDUHG ZHOO LQ PRVW RI $IULFD� ZLWK LWV GHSHQGHQFH RQ
HUUDWLF UDLQIHG FRQGLWLRQV� :LWKRXW PDMRU JDLQV LQ IRRG FURS WHFKQRORJLHV DSSURSULDWH IRU
VHPL�DULG UDLQIHG FRQGLWLRQV� LW LV OLNHO\ WKDW WKH JDS EHWZHHQ IRRG SURGXFWLRQ DQG SRSXODWLRQ
JURZWK ZLOO FRQWLQXH WR ZLGHQ LQ PXFK RI $IULFD�

,W ZDV JHQHUDOO\ DJUHHG WKDW IXWXUH IRRG SURGXFWLRQ JURZWK PXVW EH GULYHQ SULPDULO\ IURP
\LHOG JURZWK RQ UDLQIHG VRLOV� 3URVSHFWV IRU JURZWK LQ FXOWLYDWHG DUHD DUH EOHDN� ZLWK WKH
SRVVLEOH H[FHSWLRQ RI UDLQIHG SURGXFWLRQ LQ 6XE�6DKDUDQ $IULFD �5RVHJUDQW�� 3URVSHFWV IRU
JURZWK LQ LUULJDEOH ODQG DUH SDUWLFXODUO\ OLPLWHG �<XGHOPDQ�� <HW \LHOG JURZWK WKURXJKRXW WKH
GHYHORSLQJ ZRUOG GHFOLQHG GUDPDWLFDOO\ LQ WKH ����
V� ZLWK 6XE�6DKDUDQ $IULFD DFKLHYLQJ WKH
VORZHVW JURZWK ������ SHU \HDU� FRPSDUHG WR ����� LQ $VLD DQG ����� LQ /DWLQ $PHULFD��
%\ ����� WKH :RUOG %DQN HVWLPDWHV WKDW 6XE�6DKDUDQ $IULFD �66$� ZLOO KDYH D IRRG VKRUWDJH
RI ��� PLOOLRQ WRQV�

0DMRU FRQFHUQV ZHUH UDLVHG DV WR ZKHWKHU WKH LQWHUQDWLRQDO FRPPXQLW\ KDG WKH DELOLW\ DQG
UHVROYH WR PDLQWDLQ LWV SDVW FRPPLWPHQW WR WHFKQRORJ\�GULYHQ IRRG SURGXFWLRQ JURZWK� &RUH
IXQGLQJ IRU WKH &*,$5 V\VWHP IHOO ��� LQ UHDO WHUPV EHWZHHQ ���� DQG ����� UDLVLQJ
TXHVWLRQV DERXW WKH SURVSHFWV IRU DFKLHYLQJ IXWXUH \LHOG JURZWK� RU HYHQ PDLQWDLQLQJ SDVW \LHOG
JDLQV� ,W ZDV DUJXHG WKDW XS WR ��� RI H[SHQGLWXUHV RQ DJULFXOWXUDO UHVHDUFK DUH QHFHVVDU\ WR
GHYHORS QHZ YDULHWLHV DQG IDUPHU SUDFWLFHV VLPSO\ WR PDLQWDLQ SULRU \LHOG JDLQV �3OXFNQHWW��

)LQDOO\� IXWXUH SULFH WUHQGV DSSHDU YHU\ VHQVLWLYH WR \LHOG JURZWK SURMHFWLRQV� $ ��� GHFOLQH
LQ WKH UDWH RI \LHOG JURZWK LV SURMHFWHG WR UDLVH UHDO SULFHV E\ DQ DYHUDJH RI QHDUO\ ���
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WKURXJK ���� �5RVHJUDQW�� :LWKRXW LQFRPH JURZWK LQ WKH FXUUHQWO\ LPSRYHULVKHG UHJLRQV RI
WKH ZRUOG� VXFK D ULVH LQ IRRG SULFHV FRXOG EULQJ GLVDVWURXV FRQVHTXHQFHV WR IRRG GHILFLW
UHJLRQV ZLWK ZHDN SXUFKDVLQJ SRZHU� 7KLV XQGHUVFRUHV WKH LPSRUWDQFH RI D VWURQJ
FRPPLWPHQW E\ WKH LQWHUQDWLRQDO FRPPXQLW\ WR PDLQWDLQLQJ \LHOG JURZWK�

���� 068�)6 ,, 3HUVSHFWLYH

.HHSLQJ WKH ZRUOG
V IRRG SURGXFWLRQ JURZWK DKHDG RI SRSXODWLRQ JURZWK LV D QHFHVVDU\ EXW
LQVXIILFLHQW FRQGLWLRQ IRU HOLPLQDWLQJ FKURQLF KXQJHU� :LWK VXVWDLQHG FRPPLWPHQW WR
DJULFXOWXUDO UHVHDUFK� WKHUH LV OLNHO\ WR EH HQRXJK IRRG 6 DYDLODEOH DW VRPH SULFH 6 WR IHHG WKH

ZRUOG
V SRSXODWLRQ DGHTXDWHO\� 7KHUHIRUH� FRQWLQXHG FRPPLWPHQW WR DJULFXOWXUDO UHVHDUFK LV

FULWLFDO IRU IXWXUH JOREDO IRRG VHFXULW\� %XW LW LV HTXDOO\ FOHDU WKDW IXWXUH IRRG SULFHV XQGHU D

EURDG UDQJH RI FRQFHLYDEOH IRRG SURGXFWLRQ VFHQDULRV ZLOO EH WRR KLJK WR RYHUFRPH KXQJHU LQ

WKH ORZ�LQFRPH UHJLRQV RI WKH ZRUOG� 'HVSLWH DGHTXDWH ZRUOG IRRG VXSSOLHV DQG VWHDGLO\

GHFOLQLQJ UHDO IRRG SULFHV� ZRUOG KXQJHU LV ULVLQJ HYHQ QRZ EHFDXVH HYHU�JUHDWHU QXPEHUV RI

SHRSOH ODFN WKH LQFRPHV WR SXUFKDVH HQRXJK IRRG� 0RVW RI WKHVH SHRSOH DUH LQ 6XE�6DKDUDQ

$IULFD DQG 6RXWK $VLD� 7KH URRW FDXVH RI WKLV �GLVWULEXWLRQDO SUREOHP� LV ORZ�SURGXFWLYLW\

HFRQRPLF V\VWHPV WKDW PLUH ODUJH JURXSV RI SHRSOH LQ SRYHUW\� /RZ SULFHV DUH DQ RXWFRPH RI

SHUVLVWHQW SRYHUW\ DQG ZHDN HIIHFWLYH GHPDQG DV ZHOO DV LQFUHDVLQJ IRRG VXSSOLHV� $V VWDWHG

E\ FRQIHUHQFH SDUWLFLSDQWV LQ ODWHU VHVVLRQV �EHORZ�� VLQFH PRVW RI WKH ZRUOG
V SRRU DUH

HQJDJHG SULPDULO\ LQ VXEVLVWHQFH DJULFXOWXUH� SURGXFWLYLW\ JURZWK LQ DJULFXOWXUH 6 DSSURSULDWH

WR ORZ�SRWHQWLDO VHPL�DULG FRQGLWLRQV 6 LV UHTXLUHG WR UDLVH SXUFKDVLQJ SRZHU DPRQJ WKH SRRU

WR HQDEOH WKHP WR DFTXLUH DQ DGHTXDWH VKDUH RI WKH ZRUOG
V IXWXUH IRRG VXSSOLHV�
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7KHUH LV D ODFN RI FRQVHQVXV RQ WKH PRVW HIIHFWLYH DSSURDFK WR DOOHYLDWLQJ FKURQLF KXQJHU�

6RPH H[SHUWV EHOLHYH WKDW EHFDXVH FKURQLF KXQJHU LV FORVHO\ OLQNHG WR SRYHUW\� WKH SUREOHP ZLOO

EH PRVW HIIHFWLYHO\ HUDGLFDWHG WKURXJK HIIRUWV WR VWLPXODWH EURDG�EDVHG HFRQRPLF JURZWK� WKLV

LPSOLHV D VWUDWHJ\ WR SURPRWH LQYHVWPHQW ZKHUH WKH JURZWK SRWHQWLDO LV KLJKHVW� +RZHYHU�

RWKHU H[SHUWV EHOLHYH WKDW DQ HFRQRPLF VWUDWHJ\ ZKLFK WDUJHWV WKH SRRUHVW JHRJUDSKLFDO UHJLRQV�

RFFXSDWLRQV� HWKQLF JURXSV DQG KRXVHKROG PHPEHUV LV D PRUH HIIHFWLYH DSSURDFK WR WKH

SUREOHP RI FKURQLF IRRG LQVHFXULW\�

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQV

:RUNVKRS GLVFXVVLRQV \LHOGHG QR FOHDU DJUHHPHQW RQ ZKHWKHU WR WDLORU LQYHVWPHQW IRU �ORZ

SRWHQWLDO� RU �KLJK SRWHQWLDO� ]RQHV� 6RPH SDUWLFLSDQWV VXJJHVW WKDW WHFKQRORJ\ WR LPSURYH

IDUP SURGXFWLYLW\ LQ ORZ SRWHQWLDO ]RQHV LV FUXFLDO WR UHGXFH SRYHUW\ LQ WKRVH DUHDV DQG DOVR WR

PLQLPL]H SUHVVXUHV WR H[SDQG WR PDUJLQDO ODQGV� 7KH\ DVVHUW WKDW WKHUH DUH PDQ\ WHFKQRORJLHV

DOUHDG\ DYDLODEOH DQG DSSURSULDWH WR ORZ�SRWHQWLDO DUHDV ZKLFK DUH QRW \HW EHLQJ XVHG EHFDXVH

RI LQVXIILFLHQW HFRQRPLF LQFHQWLYHV �3LQVWUXS�$QGHUVHQ� %\HUOHH�� 7KHUH ZDV DOVR UHFRJQLWLRQ

WKDW DJULFXOWXUDO WHFKQRORJ\ JHQHUDWLRQ� ZKLOH QHFHVVDU\� LV LQVXIILFLHQW WR DOOHYLDWH KXQJHU LQ

KLJK� RU ORZ�SRWHQWLDO UHJLRQV� 7KHUH DUH IHZ H[DPSOHV RI VXFFHVVIXO WHFKQRORJ\ GLIIXVLRQ DQG

XSWDNH ZLWKRXW YLDEOH PDUNHW LQIUDVWUXFWXUH DQG FRQGXFLYH JRYHUQPHQW SROLFLHV �&KULVWLDQVHQ��

7KXV� D VWUDWHJ\ IRFXVVLQJ RQ �ORZ�SRWHQWLDO� UHJLRQV PXVW SD\ DWWHQWLRQ WR WHFKQRORJ\

GHYHORSPHQW IRU VHPL�DULG UHJLRQV DQG LQVWLWXWLRQDO DQG SROLF\ LQQRYDWLRQV WR LPSURYH IRRG

SURGXFWLRQ DQG DFFHVV�

2WKHU SDUWLFLSDQWV FLWHG HYLGHQFH VXJJHVWLQJ WKDW SURGXFWLYLW\ LQYHVWPHQWV LQ KLJK SRWHQWLDO

DUHDV ZLOO KDYH WKH KLJKHVW SD\RII LQ WHUPV RI LQFUHDVLQJ DJULFXOWXUDO SURGXFWLRQ �:LQNOHPDQ��

:LWK ZHOO�IXQFWLRQLQJ PDUNHWV� DJULFXOWXUDO JURZWK LQ KLJK�SRWHQWLDO DUHDV ZLOO UHGXFH WKH FRVW

RI IRRG LQ IRRG�GHILFLW UHJLRQV� :KLOH WKLV FDQ UHGXFH WKH KXQJHU SUREOHP WR VRPH H[WHQW� WKH

TXHVWLRQ UHPDLQV ZKDW ZLOO SRRU KRXVHKROGV LQ ORZ�SRWHQWLDO DUHDV SURGXFH WR JHQHUDWH

VXIILFLHQW LQFRPH WR EX\ IRRG DQG ZRUN WKHLU ZD\ RXW RI SRYHUW\�

,Q ERWK ORZ� DQG KLJK� SRWHQWLDO UHJLRQV� WKHUH LV D ZLGH JDS LQ DQ\ YLOODJH EHWZHHQ WKH PRVW

SURGXFWLYH IDUPHU DQG WKH DYHUDJH IDUPHU� DQG WKH YDULDWLRQ LQ SURGXFWLYLW\ EHWZHHQ WKH EHVW

FRXQWULHV DQG RWKHUV ZLWK VLPLODU UHVRXUFH HQGRZPHQWV LV DOVR H[WUHPHO\ ZLGH� 7KLV ZLGH

GLYHUJHQFH LQ SHUIRUPDQFH ZLWKLQ DQG DFURVV FRXQWULHV VXJJHVWV �ZKDW FRXOG VWLOO EH DFKLHYHG

ZLWK H[LVWLQJ WHFKQRORJ\ LI WKH PRGDO JURXS FRXOG PDWFK WKH EHVW� �&DUUXWKHUV��

$FFRPSOLVKLQJ WKLV LV QRW D PDWWHU RQO\ RI LPSURYHG H[WHQVLRQ DQG IDUP PDQDJHPHQW� 7KHVH

HIIRUWV� ZKLOH QHFHVVDU\� ZLOO EH IUXLWOHVV LQ WKH DEVHQFH RI D SROLF\ DQG PDUNHW HQYLURQPHQW

ZKLFK IDFLOLWDWHV WKH DGRSWLRQ RI H[LVWLQJ WHFKQRORJLHV� )XUWKHUPRUH� LW LV IDXOW\ WR DVVXPH WKDW

DOO VPDOOKROGHUV ZRXOG EH DGRSWHUV RI FXUUHQW LPSURYHG WHFKQRORJLHV� HYHQ ZLWK D FRQGXFLYH

SROLF\ HQYLURQPHQW� $FFHVV WR UHVRXUFHV� ODQG TXDOLW\� KRXVHKROG GHPRJUDSKLFV DQG KXPDQ

FDSLWDO FDQ YDU\ JUHDWO\ DPRQJ VPDOOKROGHUV LQ D YLOODJH� 5HVHDUFK� H[WHQVLRQ� SROLF\ UHIRUP

DQG PDUNHW GHYHORSPHQW PXVW JR KDQG�LQ�KDQG�
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7KH LPSRUWDQFH RI WDUJHWLQJ VSHFLILF JURXSV ZLWKLQ WKH SRSXODWLRQ ZDV DOVR VWUHVVHG� $ ODUJHU

SURSRUWLRQ RI IHPDOH�KHDGHG KRXVHKROGV LQ 66$ WHQG WR EH EHORZ WKH SRYHUW\ OLQH WKDQ PDOH�

KHDGHG KRXVHKROGV� ,Q $VLD� WKH SURSRUWLRQ RI SRRU IHPDOH�KHDGHG KRXVHKROGV LV VXEVWDQWLDOO\

KLJKHU �+DGGDG�� <HW IRFXVLQJ RQ LVVXHV RI LPSRUWDQFH WR ZRPHQ PXVW EH GLVWLQJXLVKHG IURP

D IRFXV RQ ZRPHQ SHU VH� 0HQ FRQWLQXH WR KROG PRVW IRUPDO SRZHU LQ PRVW FRXQWULHV�

PHDQLQJ WKDW WKH\ QHHG WR EH LQFRUSRUDWHG LQWR WKH DWWHPSW WR LPSURYH WKH ZHOIDUH DQG VWDWXV RI

ZRPHQ� 0RUH LPSRUWDQWO\� LW PD\ EH QHFHVVDU\ WR WDNH D EURDGHU JHQGHU RULHQWHG DSSURDFK

WKDW H[DPLQHV WKH HIIHFWV RI SROLF\ RQ ZRPHQ� PHQ� DQG FKLOGUHQ DQG RQ WKH VRFLDO JURXSV

ZLWKLQ ZKLFK WKH\ LQWHUDFW�

$ SULPDU\ WDVN IRU GRQRUV DQG IXWXUH UHVHDUFK LV WR LGHQWLI\ WKH W\SHV RI SXEOLF LQYHVWPHQWV

DQG SROLF\ VWUDWHJLHV WKDW ZRXOG FDSWXUH XQH[SORLWHG SURGXFWLYLW\ JURZWK LQ XQLTXH PLFUR�

VHWWLQJV WKURXJKRXW $IULFD� 6RXWK $VLD� DQG RWKHU UHJLRQV DIIHFWHG E\ FKURQLF KXQJHU� ,W LV

XQOLNHO\ WKDW JHQHUDOL]DWLRQV FDQ EH PDGH GXH WR VSHFLILF VRFLDO� SROLWLFDO� DQG KLVWRULFDO

FRQGLWLRQV RI HDFK FDVH� 7KLV WHFKQRORJLFDO VSHFLILFLW\ KLJKOLJKWV WKH QHHG WR LQYHVW LQ 1$56

DV ZHOO DV WKH &*,$5 DQG RWKHU LQWHUQDWLRQDO RUJDQL]DWLRQV� DQG WR FRRUGLQDWH DFWLYLWLHV DPRQJ

DOO WKHVH DFWRUV�

���� 7KH 068�)6 ,, 3HUVSHFWLYH

5HVHDUFK FRQGXFWHG XQGHU WKH )RRG 6HFXULW\ ,, &RRSHUDWLYH $JUHHPHQW LQ RYHU D GR]HQ

QDWLRQV LQ 66$ VXJJHVWV WKDW WKH GLFKRWRP\ EHWZHHQ LQYHVWPHQW LQ KLJK�SRWHQWLDO DQG ORZ�

SRWHQWLDO DUHDV PD\ EH RYHUVWDWHG� ,Q VRPH VHQVH� VXFK TXHVWLRQV PLUURU WKH �JURZWK� YHUVXV

�HTXLW\� GHEDWHV RI WKH ����
V� 068 UHVHDUFK KDV LQGLFDWHG WKDW ODERU DQG ODQG DOORFDWLRQV LQ

ORZ�SRWHQWLDO UHJLRQV DUH RIWHQ OLQNHG WR WKH SULFH RI IRRG GHOLYHUHG IURP KLJK�SRWHQWLDO DUHDV�

DQG WKDW VWUDWHJLHV WR UHGXFH IRRG FRVWV FDQ HQFRXUDJH GLYHUVLILFDWLRQ DZD\ IURP VXEVLVWHQFH

IRRG SURGXFWLRQ LQ ORZ�SRWHQWLDO DUHDV DQG IRVWHU LQFRPH JURZWK� 7KHUH LV VWLOO D QHHG WR

LGHQWLI\ DQG H[SORLW QRQ�IDUP JURZWK RSSRUWXQLWLHV LQ ORZ�SRWHQWLDO DUHDV DV ZHOO DV HQFRXUDJH

SURGXFWLRQ DQG PDUNHWLQJ RSSRUWXQLWLHV IRU FURSV VXLWDEOH IRU VHPL�DULG FRQGLWLRQV�

(YLGHQFH IURP 068 ZRUN LQ 0DOL DQG =LPEDEZH VXJJHVW WKDW HIIRUWV WR LPSURYH PDUNHWLQJ

V\VWHPV DQG UHGXFH IRRG SULFHV RIWHQ HQWDLO LQYHVWPHQWV LQ PDUNHWLQJ LQIUDVWUXFWXUH DQG

HPSLULFDOO\�EDVHG SROLF\ UHIRUPV� 6XFK LQYHVWPHQWV DQG UHIRUPV XOWLPDWHO\ LQFUHDVH WKH

EHQHILWV LQ ORZ�SRWHQWLDO ]RQHV IURP SURGXFWLYLW\ JDLQV LQ KLJK�SRWHQWLDO UHJLRQV� EHQHILWLQJ

ERWK DUHDV� 5HJXODWLRQV ZLWK URRWV LQ WKH FRORQLDO�HUD RIWHQ H[SODLQ ZK\ VXFK OLQNDJHV GR QRW

HPHUJH VSRQWDQHRXVO\� ([SDQGLQJ WKHVH OLQNDJHV ZLOO IDFLOLWDWH PLJUDWLRQ IURP ORZ WR KLJK

SRWHQWLDO ]RQHV IRU ZDJH HDUQLQJ RSSRUWXQLWLHV� DQG DOVR DOORZ ORZ SRWHQWLDO ]RQHV WR GHYHORS

ORFDO QRQ�IDUP DFWLYLWLHV WR VDWLVI\ GHPDQG LQ WKH PRUH G\QDPLF KLJK SRWHQWLDO DUHDV�
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$FXWH FULVHV RI IRRG VKRUWDJHV DUH W\SLFDOO\ DJJUDYDWHG� DQG LQ VRPH FDVHV FDXVHG� E\

XQIDYRUDEOH SROLWLFDO FRQGLWLRQV LQ SRRU FRXQWULHV� 6RPH DQDO\VWV UHFRPPHQG SUHYHQWLRQ DQG

UHOLHI DFWLYLWLHV WKDW IRFXV RQ LPSURYLQJ GRPHVWLF SUREOHPV DQG VWDELOL]LQJ YXOQHUDEOH

HFRQRPLHV E\ VWUHQJWKHQLQJ LQVWLWXWLRQV IRU SRSXODU SDUWLFLSDWLRQ� 2WKHUV DFFHSW WKDW IRUHLJQ

GRQRUV DUH FRQVWUDLQHG WR ZRUN WKURXJK H[LVWLQJ SROLWLFDO VWUXFWXUHV IRU VKRUW�WHUP UHOLHI HIIRUWV

EXW DUH FRQFHUQHG DERXW WKH RXWORRN IRU DYDLODELOLW\ IRU IRRG DLG� :KDW WUDGH�RIIV DQG

FRPSOHPHQWDULWLHV DUH WKHUH EHWZHHQ ORQJ UXQ SUHYHQWLRQ DQG VKRUW WHUP UHOLHI LQLWLDWLYHV"

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQV

)RRG HPHUJHQFLHV DUH LQFUHDVLQJO\ WLHG WR SROLWLFDO LQVWDELOLW\ DQG FLYLO VWULIH �7HNOX�� ,Q

DGGLWLRQ� LQ PDQ\ DUHDV KRXVHKROG DELOLW\ WR DGMXVW WR D SDUWLFXODU FULVLV KDV EHHQ UHGXFHG E\

SDVW FULVHV� 7KLV LPSOLHV WKH QHHG IRU GRQRUV DQG JRYHUQPHQWV WR EH DEOH WR UHVSRQG PRUH

TXLFNO\ WKDQ LQ WKH SDVW WR IRRG HPHUJHQFLHV� <HW WKH YHU\ IDFW WKDW VHYHUH IRRG VKRUWDJHV KDYH

EHFRPH FKURQLF SUREOHPV LQ PDQ\ DUHDV RI 66$ KLJKOLJKWV WKH QHHG IRU HPHUJHQF\ DVVLVWDQFH�

DQG HVSHFLDOO\ IRRG DLG� WR EH UHGHVLJQHG ZLWK D IRFXV RQ PDUNHW FRPSDWLELOLW\ DQG ORQJ�UXQ

GHYHORSPHQW �:HEHU�� )RRG DLG SURJUDPV PXVW EH EDVHG RQ D PXFK PRUH VRSKLVWLFDWHG

XQGHUVWDQGLQJ RI PDUNHWV LQ JHQHUDO DQG KRZ DOWHUQDWLYH IRRG WUDQVIHU SURJUDPV PD\ EH

GHVLJQHG WR IRVWHU UDWKHU WKDQ LPSHGH PDUNHW GHYHORSPHQW�

&KDQJHV LQ WKH LQWHUQDWLRQDO SROLF\ HQYLURQPHQW EURXJKW RQ E\ *$77� DQG LQ WKH GRPHVWLF

HQYLURQPHQW E\ SHQGLQJ FKDQJHV LQ 8�6� FRPPRGLW\ SROLF\� PD\ PDNH LW HDVLHU WR GHVLJQ

PDUNHW�EDVHG DSSURDFKHV WR HPHUJHQF\ DVVLVWDQFH� 2QH LPSRUWDQW HIIHFW PD\ EH IXUWKHU

UHGXFWLRQV LQ LQGXVWULDO FRXQWU\ JUDLQ VXUSOXVHV� $VVXPLQJ FRQWLQXHG FRPPLWPHQW E\ WKHVH

FRXQWULHV WR KXPDQLWDULDQ DVVLVWDQFH� UHGXFWLRQV LQ VXUSOXVHV LQWURGXFHV WKH SRVVLELOLW\ �DQG

SHUKDSV QHFHVVLW\� RI GHOLQNLQJ IRRG DLG IURP FRPPRGLW\ SROLF\� ,Q RWKHU ZRUGV� LW PD\ QRZ

EH SRVVLEOH IRU HPHUJHQF\ DVVLVWDQFH SURJUDPV WR EH EDVHG RQ D IOH[LEOH FDVK IXQG QRW WLHG WR

VXUSOXV FRPPRGLW\ GLVSRVDO� 5HOD[LQJ WKH UHTXLUHPHQW WKDW HPHUJHQF\ DVVLVWDQFH PRQLHV EH

XVHG WR SXUFKDVH VXUSOXV FRPPRGLWLHV LQ GRQRU FRXQWULHV FRXOG EULQJ VLJQLILFDQW EHQHILWV WR

UHFLSLHQW FRXQWULHV WKURXJK UHGXFWLRQ RI LQWHUQDWLRQDO WUDQVSRUW FRVWV DQG SURFXUHPHQW GHOD\V�

LQFUHDVHG DELOLW\ RI GRQRU DQG QDWLRQDO JRYHUQPHQWV PDNH HIIHFWLYH PDUNHW UHVSRQVHV WR

HPHUJHQF\ VLWXDWLRQV� DQG UHGXFHG GLVUXSWLRQV LQ UHFLSLHQW FRXQWU\ PDUNHWV IURP SRRU

FRRUGLQDWLRQ DFURVV FRPPHUFLDO DQG HPHUJHQF\ IRRG DLG SURJUDPV�

���� 068�)6 ,, 3HUVSHFWLYH

)RU VHYHUDO \HDUV� UHVHDUFKHUV IURP 068 DQG WKHLU $IULFDQ FROOHDJXHV KDYH EHHQ H[DPLQLQJ

OLQNV EHWZHHQ SURYLVLRQ RI IRRG DLG WR DGGUHVV LPPHGLDWH IRRG GHILFLWV DQG ORQJHU�WHUP

GHYHORSPHQW HIIRUWV� ,Q 0R]DPELTXH� HYLGHQFH VXJJHVWV WKDW XQGHU FHUWDLQ FLUFXPVWDQFHV IRRG

DLG FDQ SOD\ D NH\ UROH LQ WKH GHYHORSPHQW RI IRRG PDUNHWLQJ V\VWHPV� 0RQHWL]HG IRRG DLG

FDQ ERWK JHQHUDWH ORFDO FXUUHQF\ WKDW FDQ EH UHLQYHVWHG WR FUHDWH ORQJHU�WHUP SD\RIIV DQG
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IRVWHU SULYDWH VHFWRU WUDGLQJ OLQNV ZKHUH QRQH PD\ KDYH H[LVWHG EHIRUH� 7DUJHWHG LQWHUYHQWLRQV

WR YXOQHUDEOH JURXSV �FKLOG IHHGLQJ SURJUDPV� VXSSOHPHQWDU\ IRRG GLVWULEXWLRQ WR SUHJQDQW

PRWKHUV� WKH GLVDEOHG� HWF� FDUULHG RXW E\ JRYHUQPHQW PLQLVWULHV DQG 1*2V GR KDYH D FULWLFDO

UROH� +RZHYHU� PRQHWL]DWLRQ RI IRRG DLG FDQ KHOS HQVXUH WKDW VKRUW�WHUP UHOLHI HIIRUWV GR QRW

GLVUXSW WKH DELOLW\ RI PDUNHW PHFKDQLVPV WR SURYLGH FRQVXPHUV ZLWK DFFHVV WR IRRG LQ WKH ORQJ�

UXQ�

7KH NH\V WR GHVLJQLQJ HPHUJHQF\ LQWHUYHQWLRQV ZLWK SRVLWLYH HIIHFWV RQ PDUNHW GHYHORSPHQW

FRQFHUQ WKH WLPLQJ RI VKLSPHQWV� WKH ZLGHVSUHDG GLVVHPLQDWLRQ RI PDUNHW LQIRUPDWLRQ� DQG WKH

FKRLFH RI DSSURSULDWH FKDQQHOV WKURXJK ZKLFK WR GLVWULEXWH IRRG� 7LWOH ,,, IRRG SURJUDPV KDYH

EHHQ IRXQG WR SOD\ D FULWLFDO HPHUJHQF\ UROH RI DOOHYLDWLQJ IRRG VKRUWDJHV� ZKLOH

VLPXOWDQHRXVO\ LQFUHDVLQJ HIIHFWLYH GHPDQG� DQG EXLOGLQJ WKH PDUNHWV WKDW ZLOO SURWHFW WKH

PDMRULW\ RI KRXVHKROGV IURP IRRG LQVHFXULW\ RYHU WKH ORQJ UXQ� %XW JUHDWHU DWWHQWLRQ LV QHHGHG

WR WKH GHVLJQ RI PRQHWL]DWLRQ SURJUDPV WR DYRLG GLVUXSWLQJ IRRG PDUNHWV� .H\ IDFWRUV

LQIOXHQFLQJ WKH HIIHFWV RI PRQHWL]HG IRRG DLG LQFOXGH FKRRVLQJ WKH TXDQWLW\ RI DLG UHODWLYH WR

PDUNHW GHPDQG� DQG SURFHGXUHV IRU GHWHUPLQLQJ SULFHV WR ILUVW EX\HUV� 3RRUO\ WLPHG DUULYDOV

RI IRRG DLG FDQ GHSUHVV SULFHV DQG GHWHU GRPHVWLF VXSSO\ UHVSRQVHV MXVW DV UHFRYHU\ LV

EHJLQQLQJ� 3URYLVLRQ RI PDUNHW LQIRUPDWLRQ WR DOO PDUNHW SDUWLFLSDQWV UHJDUGLQJ H[SHFWHG

GRPHVWLF SURGXFWLRQ� LPSRUWV DQG PDUNHW SULFHV FDQ UHGXFH KLJK OHYHOV RI ULVN DQG XQFHUWDLQW\

ZKLFK FRQVWUDLQ SULYDWH VHFWRU LQYHVWPHQW LQ IRRG GLVWULEXWLRQ� VWRUDJH DQG WUDQVSRUW DFWLYLWLHV�
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%RWK DJULFXOWXUDO LQWHQVLILFDWLRQ DQG LWV RSSRVLWH 6 H[WHQVLILFDWLRQ 6 KDYH EHHQ VXJJHVWHG DV

DSSURDFKHV WR VXVWDLQDEOH IRRG SURGXFWLRQ� 8QGHU ZKDW FRQGLWLRQV VKRXOG HLWKHU RI WKHVH

DSSURDFKHV EH WDNHQ" &DQ WKHVH DSSURDFKHV EH PRGLILHG WR PLWLJDWH WKH HQYLURQPHQWDO WKUHDWV

WKH\ SRVH"

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQ

3URGXFWLYLW\ JURZWK DQG HQYLURQPHQWDO VXVWDLQDELOLW\ KDYH EHFRPH PDMRU REMHFWLYHV RI

DJULFXOWXUDO GHYHORSPHQW VWUDWHJ\� ,W KDV DOVR EHFRPH FOHDU WKDW WKHVH REMHFWLYHV DUH

LQWHUOLQNHG �7KUXSS� :DJJRQHU� +D]HOO�� 7KH QDWXUDO UHVRXUFH EDVH FDQQRW EH SUHVHUYHG LI

SRRU SHRSOH PXVW H[SORLW LW LQ RUGHU WR OLYH �+D]HOO�� ,W LV HTXDOO\ FOHDU WKDW D GHJUDGHG QDWXUDO

UHVRXUFH EDVH ZLOO FRQVWUDLQ WKH SRWHQWLDO IRU IXWXUH IRRG SURGXFWLRQ DQG LQFRPH JURZWK�

,W LV QRW UHDOLVWLF WR H[SHFW DQ HPSKDVLV RQ ORZ�LQSXW DJULFXOWXUDO WHFKQRORJLHV WR JHQHUDWH \LHOG

JURZWK VXIILFLHQW WR PDWFK SRSXODWLRQ JURZWK� $JULFXOWXUDO LQWHQVLILFDWLRQ DQG VXVWDLQDEOH XVH

RI PRGHUQ LQSXWV DUH DOPRVW FHUWDLQO\ UHTXLUHG WR DFKLHYH D VXVWDLQHG ���� DQQXDO JURZWK LQ

IRRG \LHOGV �+D]HOO� 5HDUGRQ�� 7KH PDMRU TXHVWLRQ LV KRZ WR LQWHQVLI\ DJULFXOWXUDO SURGXFWLRQ

LQ DQ HQYLURQPHQWDOO\�IULHQGO\ ZD\� 0DQ\ DQDO\VWV EHOLHYH WKDW HQYLURQPHQWDOO\ VXVWDLQDEOH

LQWHQVLILFDWLRQ ZLOO UHTXLUH LPSRUWDQW FKDQJHV IRU ERWK DJULFXOWXUDO UHVHDUFK DQG LQFHQWLYH

SROLFLHV�

,QDSSURSULDWH SROLFLHV LQ WKH SDVW DQG UDSLG SRSXODWLRQ JURZWK KDYH OHG WR HQYLURQPHQWDO

GHJUDGDWLRQ XQGHU WKH IROORZLQJ FRQGLWLRQV�

��� LQWHQVLYH� LUULJDWHG �*UHHQ 5HYROXWLRQ� DJULFXOWXUH� LQ D SROLF\ HQYLURQPHQW ZKLFK IDYRUV

RYHU�XVH RI LQSXWV DQG ZKLFK GRHV QRW PDNH WKRVH WKDW SROOXWH SD\ IRU WKDW SROOXWLRQ� KDV

FDXVHG ZDWHUORJJLQJ� VDOLQL]DWLRQ RI VRLOV� IHUWLOL]HU SROOXWLRQ� SHVWLFLGH SRLVRQLQJ� DQG

GHVWUXFWLRQ RI ELRGLYHUVLW\� DQG

��� H[WHQVLYH UDLQIHG DJULFXOWXUH LQ DUHDV RI UDSLG SRSXODWLRQ JURZWK DQG D SROLF\ HQYLURQPHQW

ZKLFK LQKLELWV WKH DGRSWLRQ RI PRUH LQWHQVLYH FXOWLYDWLRQ SUDFWLFHV� VSXUV H[SDQVLRQ LQWR

IUDJLOH DUHDV DQG VRLO GHJUDGDWLRQ EHFDXVH RI UHGXFHG IDOORZV DQG QXWULHQW PLQLQJ �+D]HOO��

,URQLFDOO\� SROLFLHV ZKLFK IDYRU RYHU�XVH RI LQSXWV DQG WKRVH WKDW LQKLELW WKH DGRSWLRQ RI PRUH

LQWHQVLYH FXOWLYDWLRQ SUDFWLFHV FDQ FRH[LVW LQ WKH VDPH FRXQWU\� /DUJH FRPPHUFLDO IDUPHUV LQ

DUHDV ZHOO VHUYHG E\ SK\VLFDO LQIUDVWUXFWXUH DQG ZLWK DFFHVV WR VHFXUH PDUNHWLQJ FKDQQHOV DQG

VXEVLGL]HG LQSXWV� PD\ GHJUDGH WKH HQYLURQPHQW E\ H[FHVVLYH LQSXW XVH� $W WKH VDPH WLPH�

VPDOOKROGHUV LQ LVRODWHG DUHDV ZKHUH LQSXW DQG RXWSXW PDUNHWV DUH XQGHUGHYHORSHG �LQ SDUW GXH

WR SRRU SROLF\� PD\ KDYH QR FKRLFH EXW WR H[SDQG RQ WR PDUJLQDO ODQGV� FDXVLQJ HURVLRQ�

VLOWDWLRQ� DQG RWKHU HQYLURQPHQWDO SUREOHPV� 7KLV UHGXFHV WKH ODQG SURGXFWLYLW\ RYHU WKH ORQJ

UXQ� DQG FRQWULEXWHV WR UXUDO SRYHUW\�



�

7KHUH ZDV D FRQVHQVXV WKDW �D� HQYLURQPHQWDO LVVXHV VKRXOG QR ORQJHU EH FRQVLGHUHG

LQGHSHQGHQWO\ RI IRRG SURGXFWLRQ LVVXHV� �E� WKH DFKLHYHPHQW RI ���� JURZWK LQ \LHOGV LQ DQ

HQYLURQPHQWDOO\�VRXQG ZD\ ZLOO UHTXLUH DJULFXOWXUDO LQWHQVLILFDWLRQ DQG UHOLDQFH RQ PRGHUQ

LQSXWV DV ZHOO DV QHZ PDQDJHPHQW SUDFWLFHV� DQG �F� SULFH� LQSXW DQG RXWSXW PDUNHW SROLFLHV

FDQ EH FKDQJHG WR FUHDWH LQFHQWLYHV IRU PRUH VXVWDLQDEOH UHVRXUFH PDQDJHPHQW�

���� 068�)6 ,, 3HUVSHFWLYH

3URWHFWLQJ DQG HQKDQFLQJ WKH QDWXUDO UHVRXUFH EDVH LQ ZKLFK UXUDO KRXVHKROGV RSHUDWH LV WKH

HQYLURQPHQWDO REMHFWLYH UHOHYDQW WR WKH IRRG VHFXULW\ SHUVSHFWLYH� 'HJUDGDWLRQ RI WKH QDWXUDO

UHVRXUFH EDVH XQGHUPLQHV IRRG VHFXULW\ RI KRXVHKROGV DQG UHJLRQV� E\ XQGHUPLQLQJ IDUP

SURGXFWLYLW\ DQG IRRG DQG ILEHU RXWSXW JURZWK� ,Q PRVW DUHDV WKLV LV WUXH LQ WKH ORQJ UXQ� EXW

LQ DUHDV ZLWK IUDJLOH HQYLURQPHQWV WKLV KROGV IRU WKH VKRUW UXQ WRR�

068 UHVHDUFK LQ $IULFD VKRZV WKDW SRRU VPDOOKROGHUV LQ PRGHUDWHO\ WR KHDYLO\ GHJUDGHG DUHDV

KDYH ORZHU \LHOGV WKDW KDYH LQ VRPH FDVHV EHHQ UHYHUVHG WKURXJK VRLO FRQVHUYDWLRQ LQYHVWPHQWV�

2WKHU ILQGLQJV VKRZ WKDW IDUPHUV WU\ WR RIIVHW \LHOG ORVVHV IURP GHJUDGLQJ VRLOV E\ SODQWLQJ

SHDQXWV PRUH GHQVHO\� EXW DSSO\ OLWWOH IHUWLOL]HU DQG PDQXUH� ZKLFK RIWHQ WKH\ FDQQRW DIIRUG�

WKLV PLQHV VRLOV DQG OHDGV WR IXUWKHU GHJUDGDWLRQ DQG \LHOG ORVV 6 D YLFLRXV FLUFOH �&OD\ HW DO��

.HOO\ HW DO��� 'HJUDGHG HQYLURQPHQWV FDQ DOVR XQGHUPLQH KHDOWK 6 LQFUHDVHG WLPH IRU PRWKHUV

VHDUFKLQJ IRU FRRNLQJ IXHO PHDQV OHVV WLPH IRU KRXVHKROG PDLQWHQDQFH� HURVLRQ DQG VLOWLQJ FDQ

UXLQ FOHDQ ZDWHU VRXUFHV� 'HJUDGHG FRPPRQV DQG RSHQ DFFHVV DUHDV FDQ DOVR XQGHUPLQH RII�

IDUP LQFRPH VWUDWHJLHV WKDW UHO\ RQ JDWKHULQJ DQG OLYHVWRFN KXVEDQGU\� 7KH SRRUHVW DUH RIWHQ

UHODWLYHO\ PRUH GHSHQGHQW RQ WKH FRPPRQV DV VXFK DFWLYLWLHV KDYH ORZ HQWU\ EDUULHUV DQG FDQ

EH XQGHUWDNHQ ZLWK VPDOO PHDQV�

,QFUHDVHG IDUP SURGXFWLYLW\ DQG DJULFXOWXUDO JURZWK� ZLWK FRQFRPLWDQW LQFUHDVHV LQ IRRG

DYDLODELOLW\ DQG LQFRPHV KHOS WKH HQYLURQPHQW LQ WKH VKRUW DQG WKH ORQJ UXQ� :H EHJLQ E\ WKH

FRQYHUVH WR HVWDEOLVK WKH SRLQW� SRRU IDUPHUV ZKR FDQQRW SURGXFH HQRXJK IRRG RQ WKHLU ODQGV

SXVK WKHLU FURSSLQJ RQWR IUDJLOH PDUJLQV DQG WKH FRPPRQV WR JURZ PRUH IRRG� WKLV GHJUDGHV

WKH IUDJLOH VRLOV� VHWWLQJ XS D F\FOH RI IXUWKHU LPSRYHULVKPHQW� 3RRU KRXVHKROGV DUH IRUFHG

RII�IDUP LQWR WKH FRPPRQV WR JDWKHU ILUHZRRG DQG RYHUVWRFN OLYHVWRFN WR LQVXUH WKHLU

OLYHOLKRRGV 6 SXWWLQJ SUHVVXUH RQ IUDJLOH DQG GLYHUVH ODQGV DQG GHJUDGLQJ WKHP� :H DOVR ILQG

WKDW ULFKHU KRXVHKROGV SXUVXH FRPPRQV VWUDWHJLHV WKDW KDYH DQ HYHQ JUHDWHU DEVROXWH HIIHFW

EHFDXVH WKH\ WHQG WR KDYH ODUJHU KHUGV�

,W LV D VWDUN IDFW WKDW LQ PDQ\ GHYHORSLQJ UHJLRQV RXWSXW RI IRRG DQG ILEHU VLPSO\ QHHGV WR JURZ

DW ��� SHUFHQW D \HDU WR NHHS XS ZLWK JURZLQJ GHPDQG LQ UXUDO DQG XUEDQ DUHDV� PHHW IRUHLJQ

H[FKDQJH QHHGV� DQG IHHG JURZLQJ SRSXODWLRQV� /RZ LQSXW IDUP SURGXFWLRQ V\VWHPV QRUPDOO\

SURPLVH RQO\ DERXW � SHUFHQW D \HDU RI RXWSXW JURZWK� 0RUHRYHU� LQ PRVW DUHDV� HYHQ $IULFD

IRUPHUO\ VHHQ DV ODQG DEXQGDQW� WKH ODQG IURQWLHU LV FORVLQJ DQG IXWXUH JURZWK ZLOO UHTXLUH

SURGXFLQJ PRUH RQ SUHVHQW ODQG�
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+HQFH� WKH ERWWRP OLQH LV WKDW ORZ LQSXW V\VWHPV DUH QRW D JHQHUDOL]DEOH DSSURDFK WR IDUPLQJ LQ

WKH WURSLFV� WKDW KLJK JURZWK QHHGV DQG JRDOV ZLOO QHHG WR EH SXUVXHG E\ LQWHQVLI\LQJ

SURGXFWLRQ LQ DUHDV WKDW FDQ VXSSRUW LW SK\VLFDOO\� PDLQO\ WKH DJURFOLPDWLFDOO\ IDYRUDEOH DUHDV�

DQG WKDW VXFK LQWHQVLILFDWLRQ EH PDGH VXVWDLQDEOH�

068 SURGXFWLYLW\ UHVHDUFK VKRZV WKDW LW KDV EHHQ DQG SUREDEO\ ZLOO FRQWLQXH WR EH GLIILFXOW WR

JHW UDSLG LQFUHDVHV LQ \LHOGV LQ IUDJLOH� XQIDYRUDEOH DJURFOLPDWLF ]RQHV� ,Q WKHVH ]RQHV WKHUH LV

D QHHG WR IRFXV RQ VRLO FRQVHUYDWLRQ� DOWHUQDWLYH LQFRPH VRXUFHV �WR UHGXFH VWUHVV RQ ODQG�� DQG

PRGHVW VXVWDLQDEOH LQFUHDVHV LQ SURGXFWLYLW\ EDVHG RQ ORZ XVH RI H[WHUQDO LQSXWV� 0RUHRYHU�

FDUH QHHGV WR EH WDNHQ E\ SURJUDP DQG SROLF\ GHVLJQHUV WKDW DWWHPSWV WR UHJXODWH DFFHVV RI

SRRU YLOODJHUV WR ZRRGIXHO DQG RWKHU FRPPRQV SURGXFWV� 7KLV VRXUFH RI LQFRPH LV RIWHQ

LPSRUWDQW WR WKHLU IRRG VHFXULW\ VR DOWHUQDWLYHV QHHG WR EH LQ SODFH EHIRUH UHVWULFWLQJ WKHLU XVH

RI WKH FRPPRQV�

068 UHVHDUFK VKRZV� KRZHYHU� WKDW LW LV SRVVLEOH WR JHW UDSLG LQFUHDVHV LQ FURS \LHOGV LQ ]RQHV

WKDW DUH PRUH IDYRUHG DJURFOLPDWLFDOO\� ,Q WKH IDFH RI UDSLGO\ LQFUHDVLQJ ODQG VFDUFLW\� DQG

OLPLWV WR WKH HIIHFWLYHQHVV LQ WKH ORQJ�UXQ WR ODERU�OHG LQWHQVLILFDWLRQ� WKHVH VWUDWHJLHV QHHG WR

LQFOXGH VRPH HOHPHQWV WKDW XVXDOO\ GR QRW ILJXUH RQ HQYLURQPHQWDOLVW DJHQGDV EXW LQ WKH ORQJ

UXQ ZLOO EH FUXFLDO WR SURWHFWLQJ WKH HQYLURQPHQW ZKLOH SURPRWLQJ IRRG VHFXULW\ 6 ODUJH

LQFUHDVHV LQ XVH RI IHUWLOL]HU� VHHG� DQG DQLPDO WUDFWLRQ LQ FRQMXQFWLRQ ZLWK VRLO FRQVHUYDWLRQ

LQYHVWPHQWV �EXQGV� DOOH\ FURSSLQJ� WHUUDFHV� HWF��� DQG RUJDQLF PDWWHU DSSOLFDWLRQ

�FRPSRVWLQJ� PXOFK� PDQXUH�� 7KLV GRXEOH VWUDWHJ\ LV DW WKH KHDUW RI VXVWDLQDEOH

LQWHQVLILFDWLRQ�

3ROLFLHV DQG SURJUDPV WKDW HQDEOH DQG HQFRXUDJH IDUPHUV DQG YLOODJHV WR PDNH LQYHVWPHQWV LQ

UDLVLQJ SURGXFWLYLW\ DQG FRQVHUYLQJ VRLOV� DV ZHOO DV FUHDWLQJ DOWHUQDWLYH LQFRPH VRXUFHV� DUH

FULWLFDO� (VSHFLDOO\ LPSRUWDQW LV FRPSOHPHQWDU\ LQIUDVWUXFWXUH VXFK DV ZHOOV DQG FXOYHUWV WKDW

IDFLOLWDWH SULYDWH KRXVHKROG LQYHVWPHQWV�
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:KDW LV DJULFXOWXUH
V UROH LQ WKH HFRQRPLF WUDQVIRUPDWLRQ SURFHVV" :KHUH GR YDULRXV

FRXQWULHV ILW ZLWKLQ WKH SURFHVV DQG DUH WKHUH SROLF\� LQVWLWXWLRQDO DQG UHVHDUFK LPSOLFDWLRQV

UHODWHG WR D FRXQWU\
V SRVLWLRQ ZLWKLQ WKH WUDQVIRUPDWLRQ SURFHVV"

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQV

:LWK WKH EXON RI WKH SRSXODWLRQ LQ PDQ\ SRRU FRXQWULHV �SDUWLFXODUO\ LQ 66$ DQG 6RXWK $VLD�

HQJDJHG LQ VPDOOKROGHU DJULFXOWXUH RU DFWLYLWLHV GLUHFWO\ OLQNHG WR LW� WKH JURZWK RI DJULFXOWXUDO

SURGXFWLRQ LV FHQWUDO WR UDLVLQJ LQFRPHV RI PRVW SRRU SHRSOH DQG RQH RI WKH NH\ JXDUDQWRUV RI

DFFHVV WR IRRG� ,Q WKH ORQJ�UXQ� LQFRPH JURZWK LV WKH RQO\ ZD\ WR FRQIURQW WKH VLOHQW

FKDOOHQJH RI KXQJHU VXFFHVVIXOO\� :LGHVSUHDG� VXVWDLQDEOH LQFRPH JURZWK ZLOO FRPH RQO\

IURP LQFUHDVHV SURGXFWLYLW\ RI YDULRXV IDFWRUV RI SURGXFWLRQ �ODERU� ODQG� FDSLWDO�� ZKLFK UDLVH

UHWXUQV WR WKH RZQHUV RI WKRVH IDFWRUV� ,PSURYLQJ LQWUD�KRXVHKROG GLVWULEXWLRQ LQ DQ

LQVXIILFLHQW DSSURDFK WR DVVXULQJ ORQJ�WHUP JURZWK DQG VROYLQJ FKURQLF KXQJHU �3DDUOEHUJ��

$OOHYLDWLQJ KXQJHU WKURXJK LQWUD�KRXVHKROG UHGLVWULEXWLRQ RI UHVRXUFHV LV OLPLWHG DV WKHUH LV

FXUUHQWO\ OLWWOH WR UHGLVWULEXWH� 7KLV LPSOLHV WKH QHHG WR LPSURYH LQFRPH DQG HPSOR\PHQW

JURZWK WR LQFUHDVH WKH HIIHFWLYH GHPDQG RI WKH ������� PLOOLRQ SHRSOH ZKR KDYH LQVXIILFLHQW

IRRG HQWLWOHPHQWV WR HQVXUH UHFRPPHQGHG PLQLPXP OHYHOV RI FDORULF LQWDNH�

7KH IDLOXUH RI LPSRUW�VXEVWLWXWLRQ LQGXVWULDOL]DWLRQ WKURXJKRXW WKH 7KLUG :RUOG GHPRQVWUDWHV

WKDW WKH HQJLQH RI JURZWK IRU LQFUHDVLQJ UHDO LQFRPHV PXVW EH EDVHG RQ FRPSDUDWLYH DGYDQWDJH

ZLWK UHVSHFW WR LQWHUQDWLRQDO PDUNHWV� 7KLV LV GXH WR WKH VPDOO VL]H RI WKH LQWHUQDO PDUNHW LQ

WKHVH FRXQWULHV DQG WKH OLPLWHG JURZWK SRVVLELOLWLHV LPSOLHG E\ VDWLVI\LQJ RQO\ WKLV PDUNHW� 7KH

WUDGDEOH VHFWRU� WKHQ� HVSHFLDOO\ DJULFXOWXUDO H[SRUWV� LV FUXFLDO WR ORQJ�WHUP HFRQRPLF JURZWK�

<HW VLQFH PRVW 66$ HFRQRPLHV KDYH D VLJQLILFDQW QRQ�WUDGDEOH VHFWRU� WKHUH DUH VXEVWDQWLDO

SURVSHFWV IRU VHFRQG URXQG� GHPDQG OHG JURZWK HIIHFWV� 7KHVH VWHP IURP WKH UH�VSHQGLQJ� RQ

ORFDO QRQ�WUDGDEOHV� RI LQFUHDVHG LQFRPH IURP H[SRUWV� :KHWKHU WKHVH VHFRQG URXQG HIIHFWV

DUH UHDOL]HG GHSHQGV RQ WKH HODVWLFLW\ RI VXSSO\ LQ WKH QRQ�WUDGDEOH VHFWRU� ,I WKLV VHFWRU KDV

LQHODVWLF VXSSO\� WKH LQFUHDVHG GHPDQG IURP JURZWK LQ WKH WUDGDEOH VHFWRU ZLOO ELG XS SULFHV RI

QRQ�WUDGDEOHV DQG UHGXFH VHFRQG URXQG HIIHFWV �'HOJDGR��

,Q DGGLWLRQ� EHFDXVH PRVW RI WKHVH HFRQRPLHV KDYH KLJK WUDQVSRUW FRVWV� WKH\ DUH RQO\ �VHPL�

RSHQ�� ZKLFK PHDQV WKDW GRPHVWLF IRRG SULFHV FDQ YDU\ RYHU D ZLGH UDQJH EHIRUH LW EHFS�HV

SURILWDEOH WR LPSRUW RU H[SRUW FHUWDLQ VWDSOHV� VXFK DV VRUJKXP RU PLOOHW� 7KHUH LV WKXV

FRQVLGHUDEOH VFRSH IRU GULYLQJ GRZQ WKH UHDO SULFH RI IRRG WR FRQVXPHUV LQ WKHVH HFRQRPLHV�

,I IRRG SULFHV DUH UHGXFHG WKURXJK FRVW�UHGXFLQJ WHFKQRORJLHV WKURXJKRXW WKH IRRG V\VWHP �WKXV

PDLQWDLQLQJ GRPHVWLF LQFHQWLYHV WR SURGXFH IRRG� UDWKHU WKDQ WKURXJK VTXHH]LQJ IDUPHU DQG

WUDGHU SURILWV�� WKH ORZHU SULFHV FDQ SOD\ D NH\ UROH LQ LQFUHDVLQJ WKH FRXQWU\
V FRPSHWLWLYHQHVV

LQ SURGXFLQJ WUDGHDEOH JRRGV�
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%HFDXVH RI WKHVH LPSRUWDQW JURZWK OLQNDJHV EHWZHHQ IDUP DQG QRQ�IDUP VHFWRUV� LQFRPH

JURZWK PD\ EH DFFHOHUDWHG E\ SROLFLHV WKDW DOVR IRVWHU WKH GHYHORSPHQW RI QRQ�IDUP DFWLYLWLHV

ZLWK VXEVWDQWLDO LQWHUDFWLRQV ZLWK WKH IDUP VHFWRU �5HDUGRQ� 'HOJDGR�� 0DQ\ RI WKHVH DFWLYLWLHV

PD\ EH LQ WKH QRQ�WUDGDEOH VHFWRU� )RU WKH UDSLGO\ JURZLQJ XUEDQ SRSXODWLRQV RI 66$ DQG

6RXWK $VLD� PRVW RI WKH YDOXH�DGGHG LQ IRRG SURGXFWLRQ WDNHV SODFH RII WKH IDUP� 7KXV�

SURGXFWLYLW\ DQG WHFKQRORJ\ VWUDWHJLHV WKDW ORRN RQO\ DW WKH IDUP OHYHO PD\ IDLO WR UHDOL]H

SRWHQWLDO OHYHOV RI JURZWK DQG FRPSHWLWLYHQHVV �6WDDW]�� )RRG V\VWHP SURGXFWLYLW\ DQG

LQFUHDVHV LQ FRPSHWLWLYHQHVV LQ DQ LQFUHDVLQJO\ NQRZOHGJH�EDVHG ZRUOG HFRQRP\ PXVW EH

GULYHQ E\ KXPDQ FDSLWDO GHYHORSPHQW �5RELQVRQ��

:LWK JOREDOL]DWLRQ FRPHV WKH SRWHQWLDO IRU LQFUHDVHG ZDJHV IRU VNLOOHG DQG VHPL�VNLOOHG ODERU�

,Q FRXQWULHV ZLWK ULVLQJ OHYHOV RI HGXFDWLRQ� FRQGXFLYH HFRQRPLF SROLFLHV� DQG SROLWLFDO

VWDELOLW\� LQFUHDVHG ZDJH OHYHOV UDLVH WKH RSSRUWXQLW\ FRVW RI IDUP ODERU� UDLVLQJ RII�IDUP

LQFRPHV� DQG LQGXFLQJ D WUDQVLWLRQ IURP VXEVLVWHQFH�RULHQWHG SURGXFWLRQ DQG FRQVXPSWLRQ

SDWWHUQV WR LQFUHDVLQJ VSHFLDOL]DWLRQ DQG UHOLDQFH RQ PDUNHWV IRU ERWK LQSXWV DQG FRQVXPSWLRQ�

7KLV SURFHVV RI VWUXFWXUDO WUDQVIRUPDWLRQ KDV� KLVWRULFDOO\� EHHQ IXHOHG E\ ORQJ�UXQ

SURGXFWLYLW\ JURZWK� HVSHFLDOO\ RI ODERU� DQG LV ERWK FDXVH DQG FRQVHTXHQFH RI LQFUHDVHG

LQFRPHV �6WDDW]��

���� 7KH 068�)6 ,, 3HUVSHFWLYH

$JULFXOWXUH SOD\V D FULWLFDO UROH LQ WKH WUDQVLWLRQ IURP VXEVLVWHQFH�RULHQWHG HFRQRPLHV WR

LQFUHDVLQJO\ VSHFLDOL]HG DQG FRPPHUFLDOL]HG SDWWHUQV RI SURGXFWLRQ DQG H[FKDQJH� <HW

VWUXFWXUDO WUDQVIRUPDWLRQ LV QRW DQ DXWRPDWLF SURFHVV RI GHPRJUDSKLF FKDQJH� /RQJ�UXQ

LQFUHDVHV LQ ODERU SURGXFWLYLW\ UHTXLUH FRQWLQXDO LPSURYHPHQWV LQ WHFKQRORJ\ DQG VXVWDLQHG

LQYHVWPHQW LQ KXPDQ DQG SK\VLFDO FDSLWDO� /RZ OLWHUDF\ UDWHV� SRRU LQIUDVWUXFWXUH� UHVWULFWLRQV

RQ PDUNHW DFFHVV DQG XQVWDEOH SROLWLFDO V\VWHPV FUHDWH GLVLQFHQWLYHV WR SULYDWH LQYHVWPHQW� 7KH

H[SHULHQFH RI WKH :HVWHUQ LQGXVWULDO QDWLRQV GHPRQVWUDWHV WKH UROH RI JRYHUQPHQW LQ WKH

SURFHVV RI VWUXFWXUDO WUDQVIRUPDWLRQ WKURXJK IRVWHULQJ ERWK SXEOLF DQG SULYDWH LQYHVWPHQW LQ

LQVWLWXWLRQV DQG WHFKQRORJLFDO DQG KXPDQ FDSLWDO GHYHORSPHQW�

,Q 66$� 068 UHVHDUFK RQ WKH UHWXUQV WR DJULFXOWXUDO UHVHDUFK DQG VWXGLHV RI WKH LQVWLWXWLRQDO

SUH�UHTXLVLWHV WR WHFKQRORJ\ GHYHORSPHQW VKRZ WKDW LQFUHDVHG VSHFLDOL]DWLRQ DQG WHFKQRORJ\

DGRSWLRQ DUH RIWHQ WKZDUWHG E\ WKH ODFN RI PDUNHW IDFLOLWDWLQJ LQVWLWXWLRQV� )RU H[DPSOH� KLJK

WUDQVDFWLRQ FRVWV SUHFOXGH HIIHFWLYH FRRUGLQDWLRQ DPRQJ PDUNHW SDUWLFLSDQWV� ODFN RI PDUNHW

LQIRUPDWLRQ SUHYHQWV WKH GHYHORSPHQW RI WUDGLQJ QHWZRUNV� SRRUO\ IXQFWLRQLQJ OHJDO V\VWHPV

LPSHGH WKH HQIRUFHPHQW RI FRQWUDFWV� VFDOH HFRQRPLHV DQG FDSLWDO PDUNHW FRQVWUDLQWV GHWHU

LQYHVWRUV� %HFDXVH RI WKHVH FRQVWUDLQWV� JRYHUQPHQWV PXVW RIWHQ SOD\ D PDUNHW�IDFLOLWDWLQJ UROH

WR VSXU SULYDWH�VHFWRU LQYHVWPHQW DQG HQVXUH JURZWK LQ WKH DJULFXOWXUH VHFWRU� &DVH VWXGLHV

H[DPLQLQJ WKH FDXVHV RI LPSUHVVLYH HFRQRPLF JURZWK FRQVLVWHQWO\ VKRZ WKDW VWUDWHJLF SXEOLF

LQYHVWPHQWV KDYH EHHQ UHTXLUHG WR VWLPXODWH SULYDWH LQYHVWPHQW LQ IDUP DQG RII�IDUP DFWLYLWLHV�



     1The term "2020 Vision" is drawn from IFPRI's current "2020 project" that is carrying out a prospective
analysis of the world food situation over the next 25 years and the challenges it poses for meeting the world's food
needs in an environmentally sustainable way.  (See Pinstrup-Andersen 1994.)
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7KH SUHFHGLQJ VHVVLRQV IRFXVHG RQ ZKDW LV NQRZQ DQG ZKDW LV QRW NQRZQ DERXW WKH H[WHQW DQG

QDWXUH RI KXQJHU DQG IRRG LQVHFXULW\ LQ GHYHORSLQJ FRXQWULHV� ZLWK D YLHZ WR LGHQWLI\LQJ

DSSURDFKHV WR GLUHFWO\ DGGUHVV WUDQVLWRU\ DQG FKURQLF KXQJHU� 7KLV VHVVLRQ ZLOO FRPSOHWH WKH

FRQIHUHQFH E\ H[SORULQJ WKH RXWORRN IRU PDMRU IRRG SURGXFWLRQ DQG GLVWULEXWLRQ LPSURYHPHQWV

LQ GHYHORSLQJ FRXQWULHV RYHU WKH QH[W �� \HDUV� DQG KRZ WKH\ PLJKW FKDQJH WKH ZD\ ZH YLHZ

KXQJHU VLWXDWLRQV�

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQ

6XVWDLQHG LQYHVWPHQW LQ DJULFXOWXUDO WHFKQRORJ\ LV QHFHVVDU\ WR PDLQWDLQ FXUUHQW \LHOGV� OHW

DORQH LQFUHDVH WKHP DW WKH UDWH RI JURZWK UHTXLUHG WR PDWFK SRSXODWLRQ JURZWK �3OXFNQHWW��

%XW DJULFXOWXUDO WHFKQRORJ\ UHVHDUFK KDV D YHU\ ORQJ JHVWDWLRQ SHULRG� $ PDMRU TXHVWLRQ LV

ZKHWKHU GRQRUV ZLOO KDYH WKH UHVRXUFHV DQG SROLWLFDO ZLOO WR FRQWLQXH WKH OHYHO RI LQYHVWPHQW LQ

DJULFXOWXUDO WHFKQRORJ\ V\VWHPV UHTXLUHG WR VXVWDLQ WKLV \LHOG JURZWK DQG DYRLG DQ LQFUHDVH LQ

UHDO IRRG SULFHV�

,W LV JHQHUDOO\ DJUHHG WKDW ORZ�LQSXW DJULFXOWXUDO WHFKQRORJLHV FDQQRW JHQHUDWH WKH \LHOG JURZWK

UHTXLUHG WR PDWFK SRSXODWLRQ JURZWK RYHU WKH ORQJ UXQ� :LWK WKH FORVLQJ RI WKH ODQG IURQWLHU�

\LHOG�LQFUHDVLQJ LQSXWV DQG LPSURYHG PDQDJHPHQW SUDFWLFHV KDYH EHFRPH LPSHUDWLYH� ,W LV OHVV

FOHDU KRZ WR SURYLGH IDUPHUV ZLWK WKH LQFHQWLYHV WR XVH WKHVH WHFKQRORJLHV� HYHQ LI DYDLODEOH�

ZLWKRXW UHOLDQFH RQ VXEVLGLHV� 7KH IXQFWLRQLQJ RI LQSXW DQG ILQDQFLDO PDUNHWV PXVW EH

LPSURYHG WR UHGXFH WKH SURGXFWLRQ DQG WUDQVDFWLRQ FRVWV RI DFTXLULQJ NH\ SURGXFWLYLW\�

HQKDQFLQJ LQSXWV� 7KH &0'7�&)'7 H[SHULHQFH LQ FRWWRQ DQG IRRG SURGXFWLRQ LQ 0DOL

UHSUHVHQWV RQH DSSURDFK ZKLFK KDV EHHQ VXFFHVVIXO LQ VROYLQJ SUREOHPV RI KLJK�FRVW RU PLVVLQJ

PDUNHWV� 7KLV DSSURDFK UHOLHV KHDYLO\ RQ YHUWLFDO LQWHJUDWLRQ RI H[WHQVLRQ� LQSXW VXSSO\�

SURGXFWLRQ� DQG PDUNHWLQJ� 7KH UROH RI D KLJK YDOXH H[SRUW FURS WR GULYH WKH V\VWHP DSSHDUV

WR EH FHQWUDO� 7KH DSSOLFDELOLW\ RI WKLV PRGHO LQ RWKHU DUHDV RI WKH ZRUOG� DQG WR RWKHU FURSV�

QHHGV WR EH VWXGLHG�

0DQ\ SURGXFWLYH LQYHVWPHQWV WR ODQG KDYH PDLQO\ ORQJ�UXQ SD\RIIV� \HW WKH FRVWV RI DGRSWLRQ

DUH ODUJHO\ XS�IURQW� 7KLV OHDGV WR D VRFLHWDO SUREOHP� LQ 66$ DQG 6RXWK $VLD PRVW IDUPHUV

DUH VPDOOKROGHUV� DUH RQ WKH HGJH RI VXUYLYDO� DQG WKHUHIRUH DUH XQDEOH WR ILQDQFH VRFLDOO\

EHQHILFLDO ORQJ�UXQ LQYHVWPHQWV LQ ODQG� ,Q WKH ORQJ�UXQ� WKH VROXWLRQ WR WKLV SUREOHP LV WR

LQFUHDVH VPDOOKROGHU LQFRPHV� WKHUHE\ UHGXFLQJ WKHLU WLPH SUHIHUHQFH IRU PRQH\ DQG PDNLQJ

ORQJ�WHUP FRQVHUYDWLRQ LQYHVWPHQWV PRUH OLNHO\� <HW LW LV LPSHUDWLYH WKDW HIIHFWLYH DFWLRQ EH

WDNHQ LQ WKH VKRUW�UXQ DV ZHOO� 2SWLRQV LQFOXGH GHYHORSLQJ FRQVHUYDWLRQ HQKDQFLQJ

LQYHVWPHQWV� VXFK DV DJURIRUHVWU\� WKDW KDYH VKRUW�UXQ PRQHWDU\ SD\RIIV WR SDUWLFLSDQWV�



     2 For example in China, the USA, Japan, and Taiwan, see Shaffer and Wen; Bonnen; Morris and Adelman; and
Streeten.
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6XVWDLQDEOH KDUYHVWLQJ RI LQGLJHQRXV SODQWV �SULPDULO\ LQ WURSLFDO UDLQIRUHVWV� IRU :HVWHUQ

QLFKH PDUNHWV DOVR KROGV SURPLVH IRU VRPH DUHDV DQG QHHGV IXUWKHU UHVHDUFK� )LQDOO\� LI

GHYHORSLQJ FRXQWU\ JRYHUQPHQWV KDYH WKH FDSDFLW\ FDUHIXOO\ WR WDUJHW FRQVHUYDWLRQ VXEVLGLHV�

WKHVH FRXOG EH FRVW HIIHFWLYH ZD\V RI UHGXFLQJ WKH WUDGH�RII EHWZHHQ VPDOOKROGHU ZHOIDUH DQG

UHVRXUFH FRQVHUYDWLRQ�

(YHQVRQ KDV JURXSHG FRXQWULHV DQG WKHLU QDWLRQDO DJULFXOWXUDO UHVHDUFK V\VWHPV �1$56� LQWR

WZR EURDG FDWHJRULHV� WKRVH ZKHUH D ZLWKGUDZDO RI H[WHUQDO IXQGLQJ IRU ORFDO DJULFXOWXUDO

UHVHDUFK ZRXOG VHULRXVO\ MHRSDUGL]H WKHVH FRXQWULHV
 DELOLW\ WR IHHG WKHPVHOYHV LQ VXFFHHGLQJ

GHFDGHV� DQG WKRVH WKDW FRXOG ZLWKVWDQG D ZLWKGUDZDO RI H[WHUQDO IXQGLQJ IRU WKHLU 1$56

ZLWKRXW FDWDVWURSKLF UHVXOWV� ,Q WKH ODWWHU� QDWLRQDO DJULFXOWXUDO UHVHDUFK RUJDQL]DWLRQV DQG

UHODWHG LQIUDVWUXFWXUH DUH DOUHDG\ ZHOO GHYHORSHG DQG WKH\ KDYH PHFKDQLVPV LQ SODFH WR ILQDQFH

WKHPVHOYHV IURP GRPHVWLF UHVRXUFHV� ([DPSOHV IURP WKLV JURXS LQFOXGH 6RXWK .RUHD� 7DLZDQ�

,QGLD� DQG 0H[LFR� 0RVW $IULFDQ DQG PDQ\ $VLDQ FRXQWULHV IDOO LQWR WKH ILUVW FDWHJRU\�

7HFKQRORJ\ GHYHORSPHQW WR LQFUHDVH LQFRPHV RI UXUDO VPDOOKROGHUV LQ WKHVH FRXQWULHV ZLOO

FRQWLQXH WR GHSHQG RQ VWURQJ LQWHUQDWLRQDO VXSSRUW WR SXEOLF UHVHDUFK RUJDQL]DWLRQV�

,W KDV EHHQ DVVHUWHG WKDW WKHUH DUH PDQ\ WHFKQRORJLHV DOUHDG\ DYDLODEOH DQG DSSURSULDWH WR ORZ�

SRWHQWLDO DUHDV ZKLFK DUH QRW \HW EHLQJ XVHG EHFDXVH RI LQVXIILFLHQW HFRQRPLF LQFHQWLYHV

�3LQVWUXS�$QGHUVHQ� %\HUOHH�� 6\VWHPV RI DJULFXOWXUDO WHFKQRORJ\ JHQHUDWLRQ� ZKLOH

QHFHVVDU\� DUH LQVXIILFLHQW WR DOOHYLDWH KXQJHU� 7KHUH DUH IHZ H[DPSOHV RI VXFFHVVIXO

WHFKQRORJ\ GLIIXVLRQ DQG XSWDNH ZLWKRXW YLDEOH PDUNHW LQIUDVWUXFWXUH DQG FRQGXFLYH

JRYHUQPHQW SROLFLHV �&KULVWLDQVHQ�� +LVWRULFDO FDVH VWXGLHV H[DPLQLQJ WKH FDXVHV RI LPSUHVVLYH

HFRQRPLF JURZWK FRQVLVWHQWO\ VKRZ WKDW VWUDWHJLF DQG FRVW�HIIHFWLYH SXEOLF LQYHVWPHQWV KDYH

EHHQ UHTXLUHG WR VWLPXODWH SULYDWH LQYHVWPHQW LQ IDUP DQG RII�IDUP DFWLYLWLHV��
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6KDSLQJ WKH IXWXUH DFFRUGLQJ WR D GHVLUHG YLVLRQ RI IRRG VHFXULW\ UHTXLUHV D VWUDWHJLF SODQQLQJ

SHUVSHFWLYH� ZKLFK SURYLGHV D IUDPHZRUN WR HQVXUH WKDW WKH DJULFXOWXUDO V\VWHP LV GHVLJQHG WR

SURPRWH DJULFXOWXUDO WUDQVIRUPDWLRQ� 3ULRULW\ VHWWLQJ LV FUXFLDO� JLYHQ OLPLWHG UHVRXUFHV�

7KH ODUJHVW VKDUH RI FRQVXPHUV
 H[SHQGLWXUHV RQ VWDSOH IRRGV LQ $IULFD DQG 6RXWK $VLD LV

DFFRXQWHG IRU E\ PDUNHWLQJ DFWLYLWLHV� 7KXV� SURGXFWLYLW\ DQG WHFKQRORJ\ VWUDWHJLHV WKDW ORRN

RQO\ DW WKH IDUP OHYHO PD\ IDLO WR UHDOL]H SRWHQWLDO OHYHOV RI JURZWK DQG FRPSHWLWLYHQHVV

�6WDDW]�� )RRG V\VWHP SURGXFWLYLW\ DQG LQFUHDVHV LQ FRPSHWLWLYHQHVV LQ DQ LQFUHDVLQJO\

NQRZOHGJH�EDVHG ZRUOG HFRQRP\ PXVW EH GULYHQ E\ KXPDQ FDSLWDO GHYHORSPHQW� &RPSXWHU�

EDVHG WHFKQLFDO DQG DQDO\WLFDO VNLOOV PLJKW EH H[WUHPHO\ LPSRUWDQW IRU IDUPHUV� WUDGHUV� DJUR�

SURFHVVRUV� DQG LPSRUWHU�H[SRUWHUV WR JHW DFFHVV WR DYDLODEOH PDUNHW LQIRUPDWLRQ V\VWHPV WKDW

ZRXOG DOORZ WKHP WR FRPSHWH LQ D PRUH LQWHJUDWHG JOREDO HFRQRP\�
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$V GLVFXVVHG DERYH� DJULFXOWXUDO JURZWK SOD\V D NH\ UROH LQ WKH VWUXFWXUDO WUDQVIRUPDWLRQ RI WKH

HFRQRP\� 7KH HFRQRP\ VKLIWV IURP EHLQJ EDVHG RQ VXEVLVWHQFH�RULHQWHG SURGXFWLRQ WR

SURYLGLQJ PXFK KLJKHU OHYHOV RI PDWHULDO ZHOO�EHLQJ WKURXJK LQFUHDVHG VSHFLDOL]DWLRQ DQG

UHOLDQFH RQ PDUNHWV IRU ERWK LQSXWV DQG FRQVXPSWLRQ� 7KH WUDQVIRUPDWLRQ� KRZHYHU� LV QRW DQ

DXWRPDWLF SURFHVV RI GHPRJUDSKLF FKDQJH� $UHDV ZLWK ORZ OLWHUDF\ UDWHV� SROLFLHV WKDW VWLIOH

SULYDWH LQYHVWPHQW LQFHQWLYHV� DQG XQVWDEOH SROLWLFDO V\VWHPV ZLOO QRW PRELOL]H GRPHVWLF VDYLQJV

IRU LQYHVWPHQW QRU DWWUDFW VLJQLILFDQW IRUHLJQ LQYHVWPHQW� ZLOO QRW SXOO UXUDO ODERU LQWR YLDEOH

QRQ�IDUP MREV� DQG ZLOO GHSUHVV IXWXUH JURZWK LQ SURGXFWLYLW\ DQG SXUFKDVLQJ SRZHU�

6SHFLDOL]DWLRQ DQG UHOLDQFH RQ PDUNHW H[FKDQJH DUH WKZDUWHG E\ KLJK WUDQVDFWLRQ FRVWV� D

V\PSWRP RI ZHDN LQIUDVWUXFWXUH� OHJDO V\VWHPV� DQG RWKHU LQYHVWPHQWV WKDW UHTXLUH SXEOLF

SURYLVLRQLQJ� $ VHOI�VXIILFLHQF\ SDWWHUQ RI UXUDO HFRQRPLF DFWLYLW\ FRQWLQXHV WR SUHYDLO LQ WKLV

FDVH� LQ ZKLFK WKH PDMRULW\ RI SHRSOH FRQWLQXH WR HNH RXW D OLYLQJ LQ VHPL�VXEVLVWHQFH

DJULFXOWXUH�

$ PDMRU VRXUFH RI SURGXFWLYLW\ JURZWK LV LPSURYHG QXWULWLRQ� :KLOH WKH HIIHFW RI SURGXFWLYLW\

JURZWK RQ DFFHVV WR IRRG �DQG KHQFH� LQGLUHFWO\� RQ QXWULWLRQ� KDV ORQJ EHHQ DVVHUWHG� WKH

HIIHFW RI LPSURYHG QXWULWLRQ RQ SURGXFWLYLW\ KDV EHHQ REVFXUHG XQWLO UHFHQW PXOWL�GLVFLSOLQDU\

ZRUN ZHGGLQJ ELRPHWULFV ZLWK HFRQRPLFV� 5REHUW )RJHO� LQ KLV UHFHQW 1REHO $GGUHVV�

UHSRUWHG WKDW QXWULWLRQDO LPSURYHPHQWV ZHUH UHVSRQVLEOH IRU RYHU ��� RI HFRQRPLF JURZWK LQ

(QJODQG RYHU WKH SDVW WZR FHQWXULHV �)RJHO ������ 7KLV DGGV D IXUWKHU IHHGEDFN OLQN WR

0HOORU
V DUJXPHQW WKDW� EHFDXVH DJULFXOWXUH LV WKH SULPDU\ RFFXSDWLRQ RI PRVW SRRU UXUDO

KRXVHKROGV� DJULFXOWXUDO SURGXFWLYLW\ JURZWK LV UHTXLUHG WR IXHO WKH SRRU
V DFFHVV WR IRRG�

5HJDUGLQJ HPHUJHQF\ KXQJHU VLWXDWLRQV� )RRG HPHUJHQFLHV DUH LQFUHDVLQJO\ WLHG WR SROLWLFDO

LQVWDELOLW\ DQG FLYLO VWULIH� )DPLQHV DSSHDU OHVV OLNHO\ WR RFFXU LQ FRXQWULHV ZLWK GHPRFUDWLF

SROLWLFDO V\VWHPV� 6HYHUDO SDUWLFLSDQWV VWUHVVHG WKH QHHG WR GHYHORS QHZ W\SHV RI HDUO\ ZDUQLQJ

V\VWHPV EDVHG RQ SROLWLFDO DV ZHOO DV FOLPDWH VWUHVV� ,Q DGGLWLRQ� LQ PDQ\ DUHDV KRXVHKROG

DELOLW\ WR DGMXVW WR FULVHV KDV EHHQ UHGXFHG E\ UHFXUUHQW FULVLV� 7KLV LPSOLHV WKH QHHG IRU

GRQRUV DQG JRYHUQPHQWV WR EH DEOH WR UHVSRQG PRUH TXLFNO\ WKDQ LQ WKH SDVW WR IRRG

HPHUJHQFLHV� <HW WKH YHU\ IDFW WKDW VHYHUH IRRG VKRUWDJHV KDYH EHFRPH FKURQLF SUREOHPV LQ

PDQ\ DUHDV RI 66$ KLJKOLJKWV WKH QHHG IRU HPHUJHQF\ DVVLVWDQFH� DQG HVSHFLDOO\ IRRG DLG� WR

EH UHGHVLJQHG ZLWK D IRFXV RQ PDUNHW FRPSDWLELOLW\ DQG ORQJ�UXQ GHYHORSPHQW �:HEHU�� )RRG

DLG SURJUDPV PXVW EH EDVHG RQ D PXFK PRUH VRSKLVWLFDWHG XQGHUVWDQGLQJ RI PDUNHWV LQ JHQHUDO

DQG RI WKH VSHFLILF PDUNHW HQYLURQPHQW LQ ZKLFK WKH\ RSHUDWH LQ HDFK FRXQWU\�

&KDQJHV LQ WKH LQWHUQDWLRQDO SROLF\ HQYLURQPHQW EURXJKW RQ E\ *$77� DQG LQ WKH GRPHVWLF

HQYLURQPHQW E\ SHQGLQJ FKDQJHV LQ 8�6� FRPPRGLW\ SROLF\� PD\ PDNH LW HDVLHU WR GHVLJQ

PDUNHW�EDVHG DSSURDFKHV WR HPHUJHQF\ DVVLVWDQFH� 2QH LPSRUWDQW HIIHFW RI WKHVH SROLF\

FKDQJHV LV OLNHO\ WR EH IXUWKHU UHGXFWLRQV LQ LQGXVWULDO FRXQWU\ JUDLQ VXUSOXVHV� $VVXPLQJ

FRQWLQXHG FRPPLWPHQW E\ WKHVH FRXQWULHV WR KXPDQLWDULDQ DVVLVWDQFH� WKLV QHZ SROLF\

HQYLURQPHQW LQWURGXFHV WKH SRVVLELOLW\ IRU PRUH IOH[LEOH IRUPV RI DVVLVWDQFH� LQFOXGLQJ FDVK QRW

WLHG WR VXUSOXV FRPPRGLW\ GLVSRVDO�
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2Q ZKLFK LVVXHV LV WKHUH D FRQVHQVXV" 2Q ZKLFK LVVXHV LV WKHUH VWLOO GLVDJUHHPHQW� DQG ZKDW LV

WKH EDVLV RI WKH GLVDJUHHPHQW" :KDW DUH WKH GLPHQVLRQV RI WKH IRRG VHFXULW\ SUREOHPV WKDW

86$,' QHHGV WR DGGUHVV"

���� 6XPPDU\ RI :RUNVKRS 'LVFXVVLRQ

,Q DQ HUD RI ILVFDO UHVWUDLQW DQG LQFUHDVHG FRQFHUQ ZLWK GRPHVWLF SUREOHPV� $,' PXVW FDUHIXOO\

WDLORU DQG H[SODLQ LWV YLVLRQ LI VXSSRUW IRU 8�6� IRUHLJQ DVVLVWDQFH IRU DJULFXOWXUDO GHYHORSPHQW

LV WR EH PDLQWDLQHG� :LWK GXH FRQVLGHUDWLRQ RI PHDVXUHPHQW LVVXHV DQG WKH QHHG IRU D ORQJ�

WHUP SHUVSHFWLYH� �5HGXFLQJ +XQJHU� PD\ EH WKH PRVW DSSURSULDWH IRFXV IRU WKH $JHQF\
V

IRRG DQG DJULFXOWXUDO DJHQGD� 7KLV IRFXV HPERGLHV D FRPSHOOLQJ DQG XQGHUVWDQGDEOH REMHFWLYH

WR ZKLFK DOO RI WKH $JHQF\
V IRRG DQG DJULFXOWXUDO DFWLYLWLHV FDQ UHODWH� HLWKHU LQ WKH VKRUW RU

ORQJ�UXQ �5HLQWVPD�� 6XFK D WLJKW IRFXV� KRZHYHU� ZLOO UHTXLUH PHDVXUHV WR GHFUHDVH

XQSURGXFWLYH FRPSHWLWLRQ ZLWKLQ WKH $JHQF\ IRU OLPLWHG EXGJHWDU\ UHVRXUFHV �5HLQWVPD�� 7KH

$JHQF\ PXVW IRFXV RQ HQVXULQJ VXVWDLQDEOH ILQDQFLQJ IRU LWV DFWLYLWLHV DQG PXVW EULQJ LQ

SDUWQHUV WR SXUVXH LWV REMHFWLYHV PRUH FRVW HIIHFWLYHO\�

$ IRFXV RQ UHGXFLQJ KXQJHU FDUULHV ZLWK LW WKH ULVN WKDW WKH $JHQF\
V PLVVLRQ ZLOO EH HTXDWHG

ZLWK VKRUW WHUP UHOLHI DFWLYLWLHV� 7R DYRLG WKLV� WKH $JHQF\ PXVW WDNH DFWLRQ WR SUHVHQW WKH

LVVXH RI KXQJHU LQ D ORQJ�WHUP GHYHORSPHQWDO FRQWH[W DQG FOHDUO\ VKRZ WKH QHFHVVLW\ RI WDNLQJ

D ORQJ�WHUP DSSURDFK WR WKH SUREOHP� 7KH FKDOOHQJH IRU WKH $JHQF\� WKHQ� LV WR NHHS LWV H\H

RQ VROXWLRQV WR WKH FRPSOH[ VWUXFWXUDO SUREOHPV WKDW OHDG WR KXQJHU ZKLOH NHHSLQJ WKH VLPSOH

PHVVDJH RI �UHGXFLQJ KXQJHU� LQ WKH SXEOLF H\H�

7KHUH LV ZLGHVSUHDG FRQVHQVXV RQ WKH QHHG IRU FRQWLQXHG IXQGLQJ IRU DJULFXOWXUDO UHVHDUFK�

%XW LQ VRPH FDVHV� PRUH PRQH\ LV QRW DV LPSRUWDQW DV UHVWUXFWXUHG� PRUH SURGXFWLYH

DJULFXOWXUDO UHVHDUFK V\VWHPV� ZLWK D PRUH GLUHFW PDWFK EHWZHHQ LWV UHVHDUFK DFWLYLWLHV DQG

QDWLRQDO IRRG V\VWHP REMHFWLYHV IORZLQJ IURP D ZHOO�UHDVRQHG VWUDWHJLF SODQ� 7KHUH LV

VXEVWDQWLDO GHEDWH DV WR ZKHWKHU IXWXUH SURJUDPV VKRXOG EH RUJDQL]HG DORQJ WKH OLQHV RI WKH

KLJKO\ VXFFHVVIXO SDVW� HPSKDVL]LQJ ULFH� ZKHDW� DQG FRUQ LQ KLJK�SRWHQWLDO FRQGLWLRQV� RU

ZKHWKHU REMHFWLYHV DQG UHVRXUFHV QHHG WR EH UHYLVHG WR UHIOHFW WKH SUREOHPV RI ORZ�SRWHQWLDO

UHJLRQV ZKHUH PRVW RI WKH ZRUOG
V SRRU UHVLGH EXW ZKHUH WKH SRWHQWLDO SD\RIIV PD\ EH ORZHU�

,W LV D WUXLVP WKDW DJULFXOWXUDO UHVHDUFK V\VWHPV QHHG WR EHFRPH PRUH GHPDQG�GULYHQ� L�H� WKDW

UHVHDUFK SULRULWLHV QHHG WR UHIOHFW PDUNHW RSSRUWXQLWLHV DQG XVHU QHHGV� %XW ZKRVH GHPDQG

VKRXOG GULYH WKH V\VWHP" 3ULYDWH�VHFWRU DJULFXOWXUDO UHVHDUFK V\VWHPV FDQ UHVSRQG HIIHFWLYHO\

WR GHPDQG IRU KLJK LQSXW WHFKQRORJ\ IURP ODUJH FRPPHUFLDO IDUPHUV� <HW HYHQ KHUH� WKHVH

V\VWHPV KDYH OLWWOH LQFHQWLYH WR GHYHORS ELRORJLFDO VROXWLRQV WKDW XQGHUFXW VDOHV RI WKHVH PRGHUQ

LQSXWV� WKH\ KDYH QR LQFHQWLYHV WR GHYHORS WHFKQRORJLHV IRU SRRU IDUPHUV ZKR SXUFKDVH IHZ

LQSXWV �+D]HOO� 6WDDW]� %\HUOHH��

$OVR� WKHUH LV D JHQHUDO FRQVHQVXV RQ QHHG IRU JUHDWHU DWWHQWLRQ WR HQYLURQPHQWDO FRQFHUQV� EXW

WKH H[WHQW WR ZKLFK WKLV REMHFWLYH ZLOO LPSRVH FRQVWUDLQWV RQ WHFKQRORJ\ GHYHORSPHQW DQG \LHOG



��

JURZWK LV QRW IXOO\ XQGHUVWRRG� ,W LV DOVR DJUHHG WKDW FKDQJHV LQ QDWLRQDO SROLFLHV DQG ORFDO

LQVWLWXWLRQV �H�J�� VHFXULW\ RI WHQXUH� DUH DOVR QHHGHG WR SURPRWH IDUPHUV
 LQFHQWLYHV WR PDQDJH

QDWXUDO UHVRXUFHV LQ DQ HQYLURQPHQWDOO\ VXVWDLQDEOH ZD\�

7KHUH LV D EURDG FRQVHQVXV WKDW D QHFHVVDU\ FRQGLWLRQ IRU LPSURYLQJ IRRG DFFHVV DQG

DOOHYLDWLQJ KXQJHU LQ WKH VKRUW DQG ORQJ�UXQV LV WKH UHGXFWLRQ LQ WKH UHDO SULFH RI IRRG

�:LQNHOPDQ�� 7KLV FDQ EH DFFRPSOLVKHG E\ ERWK SURGXFWLYLW\ JURZWK �UHGXFLQJ IRRG SULFHV

UHODWLYH WR QRPLQDO ZDJHV� DQG LQFRPH JURZWK �UDLVLQJ SXUFKDVLQJ SRZHU UHODWLYH WR QRPLQDO

IRRG SULFHV�� %RWK LQFRPH DQG SURGXFWLYLW\ JURZWK� LQ WKH ORZ�UHVRXUFH UHJLRQV RI WKH ZRUOG�

ZLOO EH JUHDWO\ FLUFXPVFULEHG E\ WKH SDFH RI DJULFXOWXUDO GHYHORSPHQW�

$ NH\ LVVXH� GLVFXVVHG HDUOLHU� DQG RQ ZKLFK WKHUH LV QR ILUP DJUHHPHQW LV KRZ WR WDLORU

LQYHVWPHQW IRU ORZ SRWHQWLDO DQG KLJK SRWHQWLDO ]RQHV� $OO DJUHH WKDW LQYHVWPHQW LQ IDUP

WHFKQRORJ\ IRU KLJK SRWHQWLDO ]RQHV ZLOO KDYH WKH KLJKHVW SD\RII LQ DJULFXOWXUDO SURGXFWLRQ�

<HW WZR SUREOHPV HPHUJH� )LUVW� WKHUH DUH SUDFWLFDO GLIILFXOWLHV LQ GLVWLQJXLVKLQJ ORZ

SRWHQWLDO DUHDV IURP ORZ SHUIRUPDQFH DUHDV� 6HFRQG� HYHQ LI WKLV GLVWLQFWLRQ FDQ EH PDGH

VXFFHVVIXOO\ LQ SUDFWLFH� FRQVLGHUDWLRQ RI HQYLURQPHQWDO DQG SRYHUW\ LVVXHV OHDGV WR GLIIHULQJ

FRQFOXVLRQV UHJDUGLQJ RSWLPDO LQYHVWPHQW SDWWHUQV� 2QH DUJXPHQW VXJJHVWV WKDW WHFKQRORJ\ WR

LPSURYH IDUP SURGXFWLYLW\ LQ ORZ SRWHQWLDO ]RQHV LV FUXFLDO WR UHGXFH SRYHUW\ LQ WKRVH DUHDV

DQG DOVR WR PLQLPL]H SUHVVXUHV WR H[SDQG WR PDUJLQDO ODQGV� $ GLIIHUHQW OLQH RI UHDVRQLQJ

DUJXHV WKDW VFDUFH UHVRXUFHV VKRXOG IRFXV RQ KLJK SRWHQWLDO ]RQHV WR PD[LPL]H IRRG SURGXFWLRQ

JURZWK� DQG WKDW WKHVH LQYHVWPHQWV VKRXOG EH FRPSOHPHQWHG E\ LQIUDVWUXFWXUDO LQYHVWPHQWV DQG

SROLF\ UHIRUP WR GLIIXVH WKH EHQHILWV WR ORZHU�SRWHQWLDO ]RQHV� $�,�' QHHGV WR FRQWLQXH WR

H[SORUH WKHVH DUJXPHQWV DQG DUULYH DW D SROLF\ WKDW VWULNHV D EDODQFH EHWZHHQ WKH YDOLG

DUJXPHQWV RQ HDFK VLGH RI WKH LVVXH�
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2QH RI WKH JUHDWHVW FKDOOHQJHV IRU GRQRUV� JRYHUQPHQWV� DQG UHVHDUFKHUV RI WRGD\ LV WR

HIIHFWLYHO\ DGGUHVV WKH KXQJHU SUREOHPV LQ WKH ZRUOG
V LPSRYHULVKHG UHJLRQV� :KLOH LQFUHDVHG

IRRG DYDLODELOLW\ LV D FUXFLDO FRPSRQHQW RI WKH VROXWLRQ� WKH PRUH LQWUDFWDEOH SDUW RI WKH

VROXWLRQ LV KRZ WR LQFUHDVH LQFRPHV DQG SURGXFWLYLW\ LQ WKHVH SRFNHWV RI VHYHUH IRRG

LQVHFXULW\� PRVW RI ZKLFK DUH VHPL�DULG� ORZ�SRWHQWLDO UXUDO UHJLRQV ZKHUH HQYLURQPHQWDO

GHJUDGDWLRQ LV EHFRPLQJ LQFUHDVLQJO\ FRQFHQWUDWHG� 6LQFH WKH PDMRULW\ RI WKH UXUDO SRRU DUH

SULPDULO\ HQJDJHG LQ DJULFXOWXUH� RQH RI WKH PRVW GLUHFW PHDQV WR LPSURYH WKHLU ZHOIDUH LV WR

LQFUHDVH DJULFXOWXUDO SURGXFWLYLW\ RI WKHLU SULPDU\ HQWHUSULVH� %XW WKLV ZLOO UHTXLUH JUHDWHU

IRFXV RQ FURSV� WHFKQRORJLHV� DQG GLVWULEXWLRQ V\VWHPV DSSURSULDWH WR VHPL�DULG HQYLURQPHQWV�

:KLOH LW LV FRPPRQO\ DVVHUWHG WKDW EHFDXVH RI D SRRU UHVRXUFH EDVH� IDUPHUV LQ SRFNHWV RI

SRYHUW\ VKRXOG SURGXFH VRPHWKLQJ RWKHU WKDQ IRRG DQG XVH WKHLU LQFRPH WR EX\ IRRG RU

PLJUDWH WR PRUH SURGXFWLYH DUHDV� WKH UHDOLW\ LV WKDW PRVW KDYH QHLWKHU RSWLRQ LQ WKH VKRUW� DQG

PHGLXP�UXQ� )RRG SURGXFWLRQ LV RIWHQ WKHLU RQO\ VRXUFH RI LQFRPH DQG IRRG�
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7R SURPRWH WKH $JHQF\
V PHVVDJH RI �UHGXFLQJ KXQJHU� LW PD\ EH XVHIXO WR GHILQH LWV DJHQGD

DURXQG IRXU EURDG WKHPHV� 7KHVH DUH�

�� FRQWLQXHG SROLF\ UHIRUP ��FKDQJLQJ WKH UXOHV RI WKH JDPH�� RU �SURPRWLQJ HFRQRPLF

RSSRUWXQLW\���

�� UHVHDUFK WR HQKDQFH IRRG V\VWHP SURGXFWLYLW\ DQG VXVWDLQDELOLW\ ��SURPRWLQJ

HQYLURQPHQWDOO\ UHVSRQVLEOH JURZWK���

�� FULVLV SUHYHQWLRQ� DQG

�� LQYHVWPHQW LQ KXPDQ FDSLWDO ��LQYHVWLQJ LQ SHRSOH���

7KHVH DUHDV RI DFWLRQ DUH EDVHG RQ D VHW RI SULQFLSOHV ZKLFK QHHG WR JXLGH WKH $JHQF\
V

DFWLRQV� )LUVW� VXVWDLQDEOH DQG HTXLWDEOH HFRQRPLF JURZWK LV QRW SRVVLEOH ZLWKRXW UXOHV RI WKH

JDPH JXDUDQWHHLQJ HFRQRPLF IUHHGRP ZLWKLQ DFFHSWHG VRFLDO QRUPV� &RQWLQXHG SROLF\ UHIRUP

DLPV WR VWUHQJWKHQ WKLV HFRQRPLF IUHHGRP� 6HFRQG� HQYLURQPHQWDO VXVWDLQDELOLW\ LV SDUW DQG

SDUFHO RI WKH $JHQF\
V PLVVLRQ� 7KHUH FDQ EH QR VHSDUDWH VHW RI DFWLYLWLHV GHYRWHG WR

HQYLURQPHQWDO LVVXHV� UDWKHU� DOO GHFLVLRQV PXVW EH LQIRUPHG E\ D VHQVLWLYLW\ WR WKH

HQYLURQPHQWDO LPSOLFDWLRQV RI DOWHUQDWLYH SROLFLHV DQG SURJUDPV WR SURPRWH JURZWK� 7KLUG�

SURGXFWLYLW\ PXVW EH DSSURDFKHG IURP D IRRG V\VWHPV SHUVSHFWLYH� )RU XUEDQ FRQVXPHUV�

SURGXFWLYLW\ LQFUHDVHV DIWHU WKH IDUP JDWH ZLOO JHQHUDOO\ KDYH PRUH HIIHFW RQ SULFHV WKDQ HTXDO

LQFUHDVHV RQ WKH IDUP� )RU WKHVH VDPH FRQVXPHUV DQG DOVR IRU SURGXFHUV� FRVW UHGXFWLRQV RII

WKH IDUP ZLOO EH PRVW EHQHILFLDO LQ WKH FRQWH[W RI D G\QDPLF DJULFXOWXUH DEOH WR UHVSRQG WR

LPSURYHG SULFH LQFHQWLYHV� )RXUWK� LQFRPH JURZWK PXVW EH DSSURDFKHG IURP D KRXVHKROG

HFRQRP\ SHUVSHFWLYH� UHFRJQL]LQJ WKDW WKH UHOHYDQW RSSRUWXQLW\ FRVW IRU D IDUPHU FRQVLGHULQJ D

QHZ FURS RU WHFKQRORJ\ LV RIWHQ QRW LQFRPH IURP DQRWKHU FURS XQGHU H[LVWLQJ WHFKQRORJLHV� EXW

UDWKHU ZDJH LQFRPH RU HDUQLQJV IURP PLFURHQWHUSULVH DFWLYLW\� )LQDOO\� FULVLV SUHYHQWLRQ PXVW

EH GULYHQ E\ DQ XQGHUVWDQGLQJ RI WKH ORQJ WHUP VWUXFWXUDO IDFWRUV JHQHUDWLQJ WKH FULVHV� $ERYH

DOO� UHVSRQVHV WR FULVHV RQFH WKH\ KDYH RFFXUUHG PXVW QRW XQGHUPLQH VROXWLRQV WR WKHVH ORQJ

WHUP SUREOHPV�

6RPH REVHUYHUV VXJJHVW WKDW PDQ\ RI WKH PDUNHWLQJ SUREOHPV RI WKH SDVW KDYH EHHQ FRUUHFWHG

ZLWK WKH ZDYH RI VWUXFWXUDO DGMXVWPHQW DQG IRRG PDUNHW UHIRUP SURJUDPV LPSOHPHQWHG LQ

UHFHQW \HDUV� %XW WKLV GRHV QRW PHDQ WKDW PDUNHWV KDYH UHDFKHG WKHLU SRWHQWLDO FRQWULEXWLRQ WR

SURGXFWLRQ JURZWK DQG IRRG VHFXULW\� $JULFXOWXUDO JURZWK VWUDWHJLHV QHHG WR UHIRFXV IURP

FRQFHUQ RYHU PDUNHW UHIRUP WR PDUNHW GHYHORSPHQW� 0DUNHW GHYHORSPHQW VWUDWHJLHV KHOS

LGHQWLI\ FRVW�HIIHFWLYH SXEOLF LQYHVWPHQWV DQG SROLFLHV WKDW ZLOO LQGXFH SULYDWH LQYHVWPHQW LQ

LQSXW GHOLYHU\ DQG RXWSXW PDUNHW DFWLYLWLHV DQG FRQVHTXHQWO\ JLYH JUHDWHU LQFHQWLYHV WR ERWK

IDUPHUV DQG FRQVXPHUV�

3URGXFWLYLW\ JURZWK PXVW EH FRQFHSWXDOL]HG IURP D IRRG V\VWHPV SHUVSHFWLYH� 7KH KLJK FRVW

RI IRRG PDUNHWLQJ LQ PDQ\ SRRU FRXQWULHV PHDQV WKDW PRUH WKDQ KDOI RI YDOXH DGGHG RIWHQ

FRPHV RII WKH IDUP� 5HGXFLQJ WKHVH PDUNHWLQJ FRVWV WKURXJK LPSURYHPHQWV LQ KDUG DQG VRIW

LQIUDVWUXFWXUH PDNHV PRUH IRRG DYDLODEOH WR FRQVXPHUV DW ORZHU FRVW ZKLOH LQFUHDVLQJ SULFHV WR
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SURGXFHUV� <HW SURGXFWLYLW\ JURZWK DW WKH IDUP OHYHO LV D FUXFLDO FRPSRQHQW RI WKLV SURFHVV�

,I IDUP WHFKQRORJ\ LV VWDJQDQW� IDUPHUV ZLOO KDYH OHVV DELOLW\ WR UHVSRQG WR LPSURYHG SULFH

LQFHQWLYHV� $V D UHVXOW� IHZHU RI WKH EHQHILWV RI UHGXFHG PDUNHWLQJ FRVWV ZLOO UHDFK

FRQVXPHUV� IRU D JLYHQ GHFUHDVH LQ PDUNHWLQJ FRVWV� SURGXFWLRQ ZLOO LQFUHDVH OHVV� DQG

FRQVXPHU SULFHV ZLOO IDOO OHVV� WKDQ LQ D WHFKQRORJLFDOO\ G\QDPLF V\VWHP� 7KXV� SURGXFWLYLW\

JURZWK RQ DQG RII WKH IDUP PXVW EH YLHZHG DV HVVHQWLDO FRPSOHPHQWV�

5XUDO LQFRPH JURZWK PXVW EH YLHZHG IURP D EDODQFHG KRXVHKROG HFRQRP\ SHUVSHFWLYH

�5HDUGRQ� WKDW UHFRJQL]HV WKH LPSRUWDQFH RI ERWK IDUP DQG RII�IDUP DFWLYLWLHV� 7KH

LPSRUWDQFH RI RII�IDUP LQFRPH LQ EULGJLQJ WKH IRRG JDS IRU GHILFLW SURGXFHUV KDV EHHQ ZHOO

DFFHSWHG� <HW LQ PRVW FRXQWULHV RI 66$ DQG 6RXWK $VLD� WKH PDMRULW\ RI SRRU SHRSOH REWDLQ

WKH EXON RI WKHLU LQFRPHV IURP DJULFXOWXUH� 7KLV LPSOLHV WKDW LQFUHDVHG IDUP SURGXFWLYLW\

SURPRWHV LQFRPH JURZWK DQG DFFHVV WR IRRG DPRQJ WKRVH SHRSOH UHO\LQJ SULPDULO\ RQ

DJULFXOWXUH IRU WKHLU LQFRPH� $W WKH VDPH WLPH� WKLV LQFUHDVHG IDUP LQFRPH FDQ IXHO JURZWK LQ

WKH RII�IDUP HFRQRP\� VLQFH PXFK RI WKLV HFRQRP\ LQ UXUDO DUHDV LV FORVHO\ OLQNHG WR �LQ IDFW

GHSHQGHQW XSRQ� SURGXFWLRQ DJULFXOWXUH� ,Q WKLV ZD\� PHDQV WR LPSURYH WKH VXSSO\�VLGH RI WKH

IRRG VHFXULW\ HTXDWLRQ FDQ DOVR LPSURYH WKH GHPDQG�VLGH� ERWK RQ DQG RII WKH IDUP�

,PSURYHPHQWV LQ IDUP WHFKQRORJ\� EURDGHU IRRG V\VWHP SURGXFWLYLW\ JURZWK� DQG LQFUHDVHG

LQFRPHV DUH WKXV LQWLPDWHO\ UHODWHG LQ WKH IRRG VHFXULW\ HTXDWLRQ�

,Q WKH ORQJ�UXQ� LQFRPH JURZWK JHQHUDWHG E\ SURGXFWLYLW\ JURZWK LV WKH RQO\ ZD\ VXFFHVVIXOO\

WR FRQIURQW WKH VLOHQW FKDOOHQJH RI KXQJHU� ,PSURYLQJ LQWUD�KRXVHKROG GLVWULEXWLRQ RI D YHU\

WLQ\ SLH LV DQ H[FHSWLRQDOO\ GHILFLHQW DSSURDFK WR VROYLQJ FKURQLF KXQJHU� 7KLV LV DQ LPSRUWDQW

OLPLWDWLRQ RI UHVHDUFK DLPHG DW DOOHYLDWLQJ KXQJHU WKURXJK LQWUD�KRXVHKROG UHGLVWULEXWLRQ RI

UHVRXUFHV� 7KHUH LV FXUUHQWO\ QRW PXFK WR UHGLVWULEXWH� 7KLV LPSOLHV WKH DEVROXWH QHHG WR

LPSURYH LQFRPH DQG HPSOR\PHQW JURZWK WR LQFUHDVH WKH HIIHFWLYH GHPDQG RI WKH �������

PLOOLRQ SHRSOH ZKR KDYH LQVXIILFLHQW IRRG HQWLWOHPHQWV WR PDLQWDLQ D PLQLPDOO\ DFFHSWDEOH

OHYHO RI QXWULWLRQ�

,Q GHVLJQLQJ SURJUDPV WKDW SURPRWH LQFRPH JURZWK� $,' PXVW IRFXV RQ WKH FHQWUDO LPSRUWDQFH

RI DJULFXOWXUDO SURGXFWLRQ IRU WKH LQFRPH DQG FRQVXPSWLRQ RI PRVW SRRU SHRSOH� )RRG

SURGXFWLRQ LV RQH RI WKH SRRU
V NH\ IRRG HQWLWOHPHQWV�

$�,�'� ZLOO UHTXLUH DQ DFWLYH UHVHDUFK SURJUDP WR VXSSRUW WKH DUHDV RI DFWLRQ ODLG RXW LQ WKLV

GRFXPHQW� 6RPH RI WKH NH\ TXHVWLRQV UHTXLULQJ IXUWKHU HPSLULFDO LQYHVWLJDWLRQ LQFOXGH�

�� :KDW VKRXOG EH GRQH DERXW ORZ�SRWHQWLDO ]RQHV" :KDW LV WKH SRWHQWLDO WR GHYHORS

KLJK�YDOXHG FURS SURGXFWLRQ DQG PDUNHWLQJ V\VWHPV DSSURSULDWH IRU ORZ�UDLQIDOO

HQYLURQPHQWV �H�J�� RLOVHHGV� FRWWRQ�" 6KRXOG DJULFXOWXUDO UHVHDUFK SULRULWLHV EH

VKLIWHG WR KDVWHQ WKH GHYHORSPHQW RI VXFK VHPL�DULG FRPPRGLW\ V\VWHPV"

�� *LYHQ WKDW DGRSWLRQ RI QHZ WHFKQRORJ\ LV VHQVLWLYH WR SULFH� ZKDW SROLF\ DSSURDFKHV

FDQ FRVW�HIIHFWLYHO\ LQFUHDVH DJULFXOWXUDO SURGXFWLYLW\ DQG IRRG VHFXULW\ LQ DQ HUD

ZKHUH PDVVLYH VXEVLGL]DWLRQ RI LQSXWV DQG�RU FRPPRGLWLHV LV QR ORQJHU IHDVLEOH"



     3  Note that such productivity increases will occur only as a result of sustained investment in agriculture.
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�� :KDW DUH WKH OLQNDJHV EHWZHHQ DJULFXOWXUDO GHYHORSPHQW DQG WKH JURZWK RI QRQ�IDUP

UXUDO HQWHUSULVHV LQ ORZ�SRWHQWLDO DUHDV" ,V WKH GHYHORSPHQW RI QRQ�IDUP LQFRPH DQG

HPSOR\PHQW JURZWK LQ ORZ�SRWHQWLDO DUHDV FRQWLQJHQW RQ DJULFXOWXUDO GHYHORSPHQW LQ

WKHVH UHJLRQV" :KDW FDQ EH GRQH WR SURPRWH YLDEOH QRQ�IDUP JURZWK LQ ORZ�UDLQIDOO

UHJLRQ"

5HODWHGO\� ZKDW DUH WKH PRVW SURPLVLQJ VRXUFHV RI HPSOR\PHQW JURZWK LQ UXUDO DUHDV�

HVSHFLDOO\ LQ 66$ DQG 6RXWK $VLD" /DERU ZLOO EH UHOHDVHG IURP DJULFXOWXUH LI ODERU

SURGXFWLYLW\ LQFUHDVHV DW D VXIILFLHQW UDWH�� $V WKLV KDSSHQV� ZKDW DFWLYLWLHV FDQ EH

H[SHFWHG WR DEVRUE WKLV ODERU" +RZ FDQ JRYHUQPHQW SROLF\ DQG SURJUDPV EH GHVLJQHG WR

HQKDQFH WKLV SURFHVV RI ODERU DEVRUSWLRQ"

�� +RZ ZRXOG SURJUHVV LQ GHPRFUDWL]DWLRQ DIIHFW LQYHVWPHQW VWUDWHJLHV DQG HPSOR\PHQW

FKRLFHV DW WKH LQGLYLGXDO� UHJLRQDO� DQG QDWLRQDO OHYHOV" :KDW DUH WKH LPSOLFDWLRQV

IRU GRQRU DVVLVWDQFH"

�� +RZ FDQ HPHUJHQF\ IRRG SURJUDPV EH GHVLJQHG WR PHHW WKHLU VKRUW�UXQ KXQJHU UHOLHI

REMHFWLYHV DV ZHOO DV FRQWULEXWH WR ORQJ UXQ GHYHORSPHQW" :KDW ZLOO EH WKH HIIHFWV RI

*$77 DQG GRPHVWLF SROLF\ OLEHUDOL]DWLRQ LQ LQGXVWULDOL]HG QDWLRQV RQ WKH DYDLODELOLW\

RI UHVRXUFHV IRU IRRG DLG" +RZ FDQ $,' EHWWHU PDNH WKH FDVH IRU VXFK DLG LQ D SRVW�

FROG ZDU ZRUOG"
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$11(; $� &21)(5(1&( $*(1'$

&21)5217,1* 7+( 6,/(17 &+$//(1*( 2) +81*(5

-XQH ������ ����

,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH

�QG )ORRU &RQIHUHQFH )DFLOLW\

:DVKLQJWRQ� '�&�

6SRQVRULQJ ,QVWLWXWLRQ� 8�6� $JHQF\ IRU ,QWHUQDWLRQDO 'HYHORSPHQW �86$,'�

+RVWLQJ ,QVWLWXWLRQ� ,QWHUQDWLRQDO )RRG 3ROLF\ 5HVHDUFK ,QVWLWXWH �,)35,�

6XSSRUWLQJ ,QVWLWXWLRQV� 0LFKLJDQ 6WDWH 8QLYHUVLW\ �068�

8�6� 'HSDUWPHQW RI $JULFXOWXUH �86'$�

2EMHFWLYH� 7R GHEDWH LVVXHV LPSOLFLW LQ WKH GHYHORSPHQW RI VWUDWHJLF

SULRULWLHV WR DGGUHVV WKH FKDOOHQJH RI ZRUOG KXQJHU�

7XHVGD\� -XQH ��� ����

���� � ���� ,QWURGXFWLRQ DQG 2YHUYLHZ RI WKH :RUNVKRS � -RKQ /HZLV �86$,'�

:HOFRPH $GGUHVV � 3HU 3LQVWUXS�$QGHUVHQ �,)35,�

���� � ���� 2SHQLQJ 5HPDUNV � 6DOO\ 6KHOWRQ �86$,'�

,� 7+( )22' &5,6,6� ,668(6 %(+,1' 7+( '(%$7(

���� � ����� 6HVVLRQ �� *OREDO )RRG $YDLODELOLW\

3URMHFWLRQV RI WKH HDUWK
V DELOLW\ WR IHHG LWV SRSXODWLRQ YDU\ PDUNHGO\ DPRQJ

GHYHORSPHQW SODQQHUV DQG UHVHDUFKHUV� 6RPH EHOLHYH WKDW LQ WKH IRUHVHHDEOH

IXWXUH� WKH ZRUOG KDV WKH FDSDFLW\ WR IHHG LWVHOI� EXW WKDW SRRU GLVWULEXWLRQ

DQG ODFN RI HIIHFWLYH FKDQQHOV WR PHHW GHPDQG PD\ LPSHGH DFKLHYHPHQW RI

IRRG VHFXULW\� +RZHYHU� RWKHU DQDO\VWV EHOLHYH WKHUH ZLOO EH D JOREDO IRRG

FULVLV XQOHVV PDMRU WHFKQRORJLFDO LQQRYDWLRQV HQDEOH SURGXFWLRQ RI VXIILFLHQW

IRRG VXSSOLHV WR VXVWDLQ UDSLG SRSXODWLRQ JURZWK�

0RGHUDWRU� -RVHSK 6WHSDQHN �86$,'�/$&�'33�

3UHVHQWHUV� %RE 5RELQVRQ �86'$�(56�

0DUN 5RVHJUDQW �,)35,�

0RQWDJXH <XGHOPDQ �:RUOG :LOGOLIH )XQG�

2SHQ 'LVFXVVLRQ

����� � ����� &RIIHH %UHDN
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����� � ����� 6HVVLRQ �� &KURQLF )RRG ,QVHFXULW\

7KHUH LV D ODFN RI FRQVHQVXV RQ WKH PRVW HIIHFWLYH DSSURDFK WR DOOHYLDWLQJ

FKURQLF KXQJHU� 6RPH H[SHUWV EHOLHYH WKDW EHFDXVH FKURQLF KXQJHU LV

FORVHO\ OLQNHG WR SRYHUW\� WKH SUREOHP ZLOO EH PRVW HIIHFWLYHO\ HUDGLFDWHG

WKURXJK HIIRUWV WR VWLPXODWH EURDG�EDVHG HFRQRPLF JURZWK� WKLV LPSOLHV D

VWUDWHJ\ WR SURPRWH LQYHVWPHQW ZKHUH WKH JURZWK SRWHQWLDO LV KLJKHVW�

+RZHYHU� RWKHU H[SHUWV EHOLHYH WKDW DQ HFRQRPLF VWUDWHJ\ ZKLFK WDUJHWV WKH

SRRUHVW JHRJUDSKLFDO UHJLRQV� RFFXSDWLRQV� HWKQLF JURXSV DQG KRXVHKROG

PHPEHUV LV D PRUH HIIHFWLYH DSSURDFK WR WKH SUREOHP RI FKURQLF IRRG

LQVHFXULW\�

0RGHUDWRU� &XUW 5HLQWVPD �86$,'�

3UHVHQWHUV� 7KRPDV 5HDUGRQ �068�

/DZUHQFH +DGGDG �,)35,�

5REHUW 3DDUOEHUJ �+DUYDUG�

2SHQ 'LVFXVVLRQ

����� � ���� /XQFK

/XQFKHRQ 6SHDNHU � 3HU 3LQVWUXS�$QGHUVHQ �,)35,� � ���� 9LVLRQ

���� � ���� 6HVVLRQ �� (PHUJHQF\ )RRG 6LWXDWLRQV

$FXWH FULVHV RI IRRG VKRUWDJHV DUH W\SLFDOO\ DJJUDYDWHG � DQG LQ VRPH FDVHV

EDVLFDOO\ FDXVHG � E\ XQIDYRUDEOH SROLWLFDO FRQGLWLRQV LQ SRRU FRXQWULHV�

6RPH DQDO\VWV UHFRPPHQG SUHYHQWLRQ DQG UHOLHI DFWLYLWLHV WKDW IRFXV RQ

LPSURYLQJ GRPHVWLF SUREOHPV DQG VWDELOL]LQJ YXOQHUDEOH HFRQRPLHV E\

VWUHQJWKHQLQJ LQVWLWXWLRQV IRU SRSXODU SDUWLFLSDWLRQ� 2WKHUV DFFHSW WKDW

IRUHLJQ GRQRUV DUH FRQVWUDLQHG WR ZRUN WKURXJK H[LVWLQJ SROLWLFDO VWUXFWXUHV

IRU VKRUW�WHUP UHOLHI HIIRUWV EXW DUH FRQFHUQHG DERXW WKH RXWORRN IRU

DYDLODELOLW\ IRU IRRG DLG� :KDW WUDGH�RIIV DQG FRPSOHPHQWDULWLHV DUH WKHUH

EHWZHHQ ORQJ UXQ SUHYHQWLRQ DQG VKRUW WHUP UHOLHI LQLWLDWLYHV"

0RGHUDWRU� *HRUJH ,QJUDP �)RUHLJQ $IIDLUV &RPPLWWHH� 8�6� &RQJUHVV�

3UHVHQWHUV� 0LFKDHO :HEHU �068�

7HVID\H 7HNOX �,)35,�

6HUJH 6QUHFK �&OXE GX 6DKHO�

2SHQ 'LVFXVVLRQ
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���� � ���� 6HVVLRQ �� 7KH (QYLURQPHQW DQG )RRG

%RWK DJULFXOWXUDO LQWHQVLILFDWLRQ DQG LWV RSSRVLWH � H[WHQVLILFDWLRQ � KDYH

EHHQ VXJJHVWHG DV DSSURDFKHV WR VXVWDLQDEOH IRRG SURGXFWLRQ� 8QGHU ZKDW

FRQGLWLRQV VKRXOG HLWKHU RI WKHVH DSSURDFKHV EH WDNHQ" &DQ WKHVH

DSSURDFKHV EH PRGLILHG WR PLWLJDWH WKH HQYLURQPHQWDO WKUHDWV WKH\ SRVH"

0RGHUDWRU� *OHQQ 3ULFNHWW �86$,'�33&�32/�

3UHVHQWHUV� 3DXO :DJJRQHU �&RQQHFWLFXW $JULFXOWXUDO ([SHULPHQW 6WDWLRQ�

3HWHU +D]HOO �,)35,�

$QQ 7KUXSS �:RUOG 5HVRXUFH ,QVWLWXWH�

2SHQ 'LVFXVVLRQ

:HGQHVGD\� -XQH ��� ����

���� � ���� ,QWURGXFWLRQ DQG 5HYLHZ RI 'D\
V :RUN � -RKQ /HZLV �86$,'�

,,� $*5,&8/785$/ 75$16)250$7,21� $ )5$0(:25. )25

%8,/',1* $ )22' 6(&85,7< 675$7(*<

���� � ����� 6HVVLRQ �� 7KH 5ROH RI )RRG DQG $JULFXOWXUH LQ (FRQRPLF *URZWK

:KDW LV DJULFXOWXUH
V UROH LQ WKH HFRQRPLF WUDQVIRUPDWLRQ SURFHVV" :KHUH

GR WKH YDULRXV 86$,' FRXQWULHV ILW ZLWKLQ WKH SURFHVV DQG DUH WKHUH SROLF\�

LQVWLWXWLRQDO DQG UHVHDUFK LPSOLFDWLRQV UHODWHG WR D FRXQWU\
V SRVLWLRQ ZLWKLQ

WKH WUDQVIRUPDWLRQ SURFHVV"

0RGHUDWRU� (OOLRW %HUJ �'HYHORSPHQW $OWHUQDWLYHV� ,QF��

3UHVHQWHUV� 2YHUYLHZ � -RKQ 6WDDW] �068�

$VLD � -RKQ 0HOORU �-RKQ 0HOORU $VVRF��

$IULFD � &KULVWRSKHU 'HOJDGR �,)35,�

2SHQ GLVFXVVLRQ

����� � ����� &RIIHH %UHDN

����� � ����� 6HVVLRQ � � &RQWLQXHG

(XURSH 	 1,6 � .DUHQ %URRNV �:RUOG %DQN�

/DWLQ $PHULFD � 0LFKDHO &DUWHU �8QLYHUVLW\ RI :LVFRQVLQ�

2SHQ 'LVFXVVLRQ
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����� � ���� /XQFK

/XQFKHRQ 6SHDNHU � 'RQ :LQNHOPDQQ �&,00<7� � &*,$5 3HUVSHFWLYHV

,,,� 7+( &21&/86,21

���� � ���� 6HVVLRQ �� 3URVSHFWV IRU &KDQJH� $ ���� 9LVLRQ

7KH SUHFHGLQJ VHVVLRQV IRFXVHG RQ ZKDW LV NQRZQ DQG ZKDW LV QRW NQRZQ

DERXW WKH H[WHQW DQG QDWXUH RI KXQJHU DQG IRRG LQVHFXULW\ LQ GHYHORSLQJ

FRXQWULHV� ZLWK D YLHZ WR LGHQWLI\LQJ DSSURDFKHV WR GLUHFWO\ DGGUHVV

WUDQVLWRU\ DQG FKURQLF KXQJHU� 7KLV VHVVLRQ ZLOO FRPSOHWH WKH FRQIHUHQFH E\

H[SORULQJ WKH RXWORRN IRU PDMRU IRRG SURGXFWLRQ DQG GLVWULEXWLRQ

LPSURYHPHQWV LQ GHYHORSLQJ FRXQWULHV RYHU WKH QH[W �� \HDUV� DQG KRZ WKH\

PLJKW FKDQJH WKH ZD\ ZH YLHZ KXQJHU LVVXHV�

0RGHUDWRU� +DUYH\ +RUWLN �86$,'�*�(*�$)6�

3UHVHQWHUV� 7HFKQRORJ\ 'HYHORSPHQW �

'RQDOG 3OXFNQHWW �$JULFXOWXUDO 5HVHDUFK DQG

'HYHORSPHQW ,QWHUQDWLRQDO�

5REHUW (YHQVRQ �<DOH 8QLYHUVLW\�

3ROLF\ 5HIRUPV � 2XVPDQH %DGLDQH �,)35,�

,QVWLWXWLRQDO 'HYHORSPHQW DQG ,QIUDVWUXFWXUDO ,QYHVWPHQW �

'HUHN %\HUOHH �:RUOG %DQN�

2SHQ 'LVFXVVLRQ

���� � ���� &RIIHH %UHDN

���� � ���� 6HVVLRQ �� &RQFOXVLRQ

2Q ZKLFK LVVXHV LV WKHUH D FRQVHQVXV" 2Q ZKLFK LVVXHV LV WKHUH VWLOO

GLVDJUHHPHQW� DQG ZKDW LV WKH EDVLV RI WKH GLVDJUHHPHQW" :KDW DUH WKH

GLPHQVLRQV RI WKH IRRG VHFXULW\ SUREOHPV WKDW 86$,' QHHGV WR DGGUHVV"

0RGHUDWRU� %RE .UDPHU �86$,'�

6\QWKHVHV� 3HU 3LQVWUXS�$QGHUVHQ �,)35,�

-RDQ $WKHUWRQ �86$,'�

&ORVLQJ 5HPDUNV � -DQHW %DOODQW\QH �86$,'�

���� � ���� 5HPDUNV IURP WKH :RUNVKRS &KDLU � -RKQ /HZLV �86$,'�



��

$11(; %� /,67 2) 3$57,&,3$176

86$,'

%XUHDX IRU 3ROLF\ DQG 3URJUDP &RRUGLQDWLRQ

)UDQ &DUU 33&�32/�63� 16 ����

6WHYHQ *DOH 33&�&',(�30(� 6$���� ����$

5REHUWD 0DKRQH\ 33&�32/� 16 ����

'RQDOG 0F&OHOODQG 33&�&',(�32$� 6$���� ����&

*OHQQ 3ULFNHWW 33&�32/� 16 ����

5REHUW 6LHJHO 33&�32/� 16 ����

/DQH 9DQGHUVOLFH 33&�&',(�',� 6$���� ����'

&DURO\Q :HLVNLUFK 33&�32/� 16 ����

%XUHDX IRU $IULFD

-RDQ $WKHUWRQ $)5�$576� 16 ����

*DUODQG &KULVWRSKHU $)5�$576����� 1� ��WK 6W�� 5RVVO\Q� 6XLWH ���

%ULDQ '
6LOYD $)5�$576�)$5$� 16 ����

-RKQ *DXGHW $)5�$576�)$5$� 16 ����

3KLO -RQHV $)5�$576�)$5$� 16 ����

0LNH 0F*DKXH\ $)5�$576�)$5$� ���� 1� ��WK 6W�� 5RVVO\Q�

6XLWH ���

&XUW 5HLQWVPD $)5�$576� 16 ����

$O 6PLWK $)5�6$�� 6$��� �WK )ORRU

'DYLG 6RQJHU $)5�$576�)$5$� 16 ����

%XUHDX IRU (XURSH 	 WKH 1HZ ,QGHSHQGHQW 6WDWHV

-RKQ %HFNHU (1,�('�$*� 16 ����

-LP 6QHOO (1,�(85�'5�)6� 16 ����

%XUHDX IRU /DWLQ $PHULFD DQG WKH &DULEEHDQ

%LOO *RRGZLQ /$&�'5�5'� 16 ����

6KHU 3OXQNHWW /$&�'5�5'� 16 ����

-RH 6WHSDQHN /$&�'33� 16 ����

5RQ 6WU\NHU /$&�7,� 16 ����

5REHUWD YDQ +DHIWHQ /$&�'5�5'� 16 ����

(ULF =DOOPDQ /$&�'5�5'� 16 ����



��

%XUHDX IRU $VLD DQG WKH 1HDU (DVW

7UDF\ $WZRRG $1(�$6,$� 16 ����

*UHJJ %DNHU $1(�1(�'3� 6$��� ���

.HQ 3UXVVQHU $1(�1(�'5� 6$��� ���

%XUHDX IRU +XPDQLWDULDQ 5HVSRQVH

.ULVW\ &RRN %+5�2)'$� 6$��� ����

-RKQ *UDQW %+5�33(� 6$��� ���

%DUU\ +H\PDQ %+5�)+$�33(� 6$��� ���

%RE .UDPHU %+5�))3� 6$��� ���

7LP /DYHOOH %+5�))3� 6$��� ���

%HQ 0XVNRYLW] %+5�))3�(5� 6$��� ���

)UDQFHVFD 1HOVRQ %+5�33(� 6$��� ���

$OH[LV 5REOHV %+5�2)'$� 16 ����$

/HQ 5RJHUV %+5�33(� 6$��� ���$

3DXO 8OULFK %+5�))3� 6$��� ���

%XUHDX IRU *OREDO 3URJUDPV� )LHOG 6XSSRUW 	 5HVHDUFK

-DQHW %DOODQW\QH *�(*� 6$��

.HQ %DXP *�5	'�(15� 6$���� ���(

5LFN %HQQHWW *�(*�$*5� 6$���� ���'

5REHUW %HUWUDP *�(*�$*5� 6$���� ���'

+DUYH\ %ODFNEXUQ *�(*�$*5� 6$���� ���)

-DPHV %RQQHU *�(*�$*5� 6$���� ���'

-XG\ &KDPEHUV *�(*�$*5� 6$���� ���

(XQ\RQJ &KXQJ *�1� 6$���� ���%

5DOSK &XPPLQJV *�(*�$*5� 6$���� ���

'DQD 'DOU\PSOH *�(*�$*5� 6$���� ���

&DURO\Q *UD\ *�(*�$*5� 6$���� ���+

+DUYH\ +RUWLN *�(*�$*5� 6$���� ���(

'LDQQH -DQF]HZVNL *�(*�$*5� 6$���� ���$

7ZLJ -RKQVRQ *�(15� 6$���� ���

&DURO /HYLQ *�(*�$*5� 6$���� ���

&DUO 0DEEV�=HQR *�(,'� 6$���� ���

-RKQ 0DOFROP *�(*�$*5� 6$���� ���%

7RP 0HKHQ *�(,'� 6$���� ���'

6KLUOH\ 3U\RU *�(*�$*5� 6$���� ���&

'DYLG 6FKURGHU *�(*�$*5� 6$���� ���(

6DOO\ 6KHOWRQ $$�*� 16 ����

&KDUOHV 6ORJHU *�(*�$*5� 6$���� ���'

3DPHOD 6WDQEXU\ *�(,'� 6$���� ���

*ORULD 6WHHOH *�(,'� 6$���� ���



��

0LFKDHO 6XOOLYDQ *�(*�$*5� 6$���� ���*

-R\FH 7XUN *�(*�$*5� 6$���� ���*

3KLOOLS :DUUHQ *�(*�$*5� 6$���� ���'

86$,'�$IULFD 5HJLRQDO

-RKQ /HZLV 86$,'�3DULV

$32 $( �����

86$,'�%RWVZDQD

3DXO %DUWHO 86$,'�*DERURQH

'HSW� RI 6WDWH

:DVKLQJWRQ� '�&� ����������

86$,'�&KDG

5LFKDUG )UDHQNHO 86$,'�1
'MDPHQD

'HSW� RI 6WDWH

:DVKLQJWRQ� '�&� ����������

86$,'�(J\SW

)HQWRQ 6DQGV 86$,'�&DLUR

8QLW ������

$32 $( ����������

8�6� &RQJUHVV

*HRUJH ,QJUDP )RUHLJQ $IIDLUV &RPPLWWHH

3+21( ������������

:LOO %UDFNPDQ 6XEFRPPLWWHH RQ )RUHLJQ $JULFXOWXUH 	 +XQJHU

%UXFH :KLWH ���� /RQJZRUWK +RXVH 2IILFH %XLOGLQJ

:DVKLQJWRQ� '�&� �����

3+21( ������������

)$; ������������

$JULFXOWXUDO 5HVHDUFK 	 'HYHORSPHQW ,QWHUQDWLRQDO

'RQ 3OXFNQHWW ���� /LWWOH 5LYHU 7XUQSLNH

6XLWH ���$

$QQDQGDOH� 9$ �����

3+21( ������������

)$; ������������



��

&RPPLWWHH RQ $JULFXOWXUDO 6XVWDLQDELOLW\ IRU 'HYHORSLQJ &RXQWULHV

.ULVWLQ 6FKDIHU ���� 1HZ <RUN $YH�� 1:

:DVKLQJWRQ� '�&� �����

3+21( ������������

)$; ������������

&RQQHFWLFXW $JULFXOWXUDO ([SHULPHQW 6WDWLRQ

3DXO :DJJRQHU ��� +XQWLQJWRQ 6W�

1HZ +DYHQ� &7 �����

3+21( ������������

)$; ������������

&OXE GX 6DKHO

6HUJH 6QUHFK )$; F�R -RKQ /HZLV

86$,'�$IULFD 5HJLRQDO DW ��������������

'HYHORSPHQW $OWHUQDWLYHV� ,QF�

(OOLRW %HUJ ���� :RRGPRQW $YH�

6XLWH ���

%HWKHVGD� 0' �����

3+21( ������������

)$; ������������

+DUYDUG 8QLYHUVLW\

5REHUW 3DDUOEHUJ &HQWHU IRU ,QWHUQDWLRQDO $IIDLUV

&DPEULGJH� 0$ �����

3+21( ������������

)$; ������������

,QWHUQDWLRQDO )RRG 3ROLF\ 	 5HVHDUFK ,QVWLWXWH

5DLVXGGLQ $KPHG ���� ��WK 6WUHHW� 1:

2XVPDQH %DGLDQH :DVKLQJWRQ� '�&� ����������

&KULVWRSKHU 'HOJDGR

/DZUHQFH +DGGDG

3HWHU +D]HOO

3HU 3LQVWUXS�$QGHUVHQ

0DUN 5RVHJUDQW



��

7HVID\H 7HNOX

,QWHUQDWLRQDO 0DL]H 	 :KHDW ,PSURYHPHQW &HQWHU

'RQ :LQNHOPDQ /LVERD ��

3�2� %R[ �����

����� '�)� 0H[LFR

3+21( �������������

)$; �������������

-RKQ 0HOORU 	 $VVRFLDWHV

-RKQ 0HOORU ��� 3HQQV\OYDQLD $YH� 1:

6XLWH 3+��

:DVKLQJWRQ� '& �����

3+21( ������������

)$; ������������

0LFKLJDQ 6WDWH 8QLYHUVLW\

&HQWHU IRU ,QWHUQDWLRQDO 3URJUDPV

3DW %DUQHV�0F&RQQHOO 5RRP ���

068

(DVW /DQVLQJ� 0, ����������

3+21( ������������

)$; ������������

'HSW� RI $JULFXOWXUDO (FRQRPLFV $JULFXOWXUH +DOO

068

(DVW /DQVLQJ� 0, �����

)$; ������������

7�6� -D\QH $JULFXOWXUH +DOO 5P� ���

3+21( ������� ����

7KRPDV 5HDUGRQ $JULFXOWXUH +DOO 5P� �

3+21( ������������

-RKQ 6WDDW] $JULFXOWXUH +DOO 5P� ���

3+21( ������������

'DYLG 7VFKLUOH\ $JULFXOWXUH +DOO 5P� �

3+21( ������� ����

0LFKDHO :HEHU $JULFXOWXUH +DOO 5P� ���

3+21( ������������

1RUWK &DUROLQD 6WDWH 8QLYHUVLW\



��

.HYLQ 3RQG $QLPDO 6FLHQFH 'HSDUWPHQW

%R[ ����

5DOHLJK� 1& ����������

3+21( ������������

)$; ������������

8QLYHUVLW\ RI 1HEUDVND

-RKQ 0� <RKH ,176250,/

5RRP ��� 1HEUDVND &HQWHU

/LQFROQ� 1( ����������

3+21( ������������

)$; ������������

8QLYHUVLW\ RI :LVFRQVLQ

0LFKDHO &DUWHU ��� 7D\ORU +DOO

'HSW� RI $JULFXOWXUDO (FRQRPLFV

8QLYHUVLW\ RI :LVFRQVLQ

0DGLVRQ� :, �����

3+21( ������������

)$; ������������

86'$� (FRQRPLF 5HVHDUFK 6HUYLFH

���� 1HZ <RUN $YHQXH� 1:

:DVKLQJWRQ� '�&� �����

&KHU\O &KULVWHQVHQ 5P ����

3+21( ������������

)$; ������������

%RE 5RELQVRQ 5P ���

3+21( ������������

)$; ������������

0DWWKHZ 6KDQH 5P ���

3+21( ������������

)$; ������������



��

5RQ 7URVWOH 5P ����

3+21( ������������

)$; ������������

86'$� )RUHLJQ $JULFXOWXUDO 6HUYLFH

9DOGLV 0H]DLQLV 5P ����

3+21( ������������

)$; ������������

$UOHQH 0LWFKHOO 5P ����

3+21( ������������

)$; ������������

:RUOG %DQN ���� + 6W�

:DVKLQJWRQ� '�&� �����

.DUHQ %URRNV 3+21( ������������

)$; ������������

'HUHN %\HUOHH 3+21( ������������

)$; ������������

:RUOG 5HVRXUFHV ,QVWLWXWH

$QQ 7KUXSS ���� 1HZ <RUN $YH�� 1:

6XLWH ���

:DVKLQJWRQ� '�&� �����

3+21( ������������

)$; ������������

:RUOG :LOGOLIH )XQG

0RQWDJXH <XGHOPDQ ���� ��WK 6W� 1:

:DVKLQJWRQ� '& �����

3+21( ������������

+20( 3+21( ������������

)$; ������������

<DOH

5REHUW (YHQVRQ (FRQRPLF *URZWK &HQWHU

�� +LOO +RXVH $YH�

1HZ +DYHQ� &7 �����

3+21( ������������

)$; ������������



��



��

5()(5(1&(6

$WKHUWRQ -RDQ� ����� 6\QWKHVLV 1RWHV GXULQJ 6HVVLRQ �� &RQFOXVLRQ�

%RQQHQ� -DPHV� ����� $JULFXOWXUDO 'HYHORSPHQW� 7UDQVIRUPLQJ +XPDQ &DSLWDO�

7HFKQRORJ\� DQG ,QVWLWXWLRQV� ,Q $JULFXOWXUDO 'HYHORSPHQW LQ WKH 7KLUG :RUOG� HG� &DUO

.� (LFKHU DQG -RKQ 0� 6WDDW]� 6HFRQG (GLWLRQ� %DOWLPRUH DQG /RQGRQ� 7KH -RKQV

+RSNLQV 8QLYHUVLW\ 3UHVV�

%URRNV� .DUHQ� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH 5ROH RI )RRG DQG $JULFXOWXUH LQ

(FRQRPLF *URZWK� (XURSH DQG 1,6�

%\HUOHH� 'HUHN� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 3URVSHFWV IRU &KDQJH� $ ���� 9LVLRQ�

,QVWLWXWLRQDO 'HYHORSPHQW DQG ,QIUDVWUXFWXUDO ,QYHVWPHQW�

&DUUXWKHUV� ,DQ� ����� *RLQJ� *RLQJ� *RQH� 7URSLFDO $JULFXOWXUH $V :H .QHZ ,W� )LUVW

3XUVHJORYH 0HPRULDO /HFWXUH� 8.� 7URSLFDO $JULFXOWXUH $VVRFLDWLRQ�

&DUWHU� 0LFKDHO� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH 5ROH RI )RRG DQG $JULFXOWXUH LQ

(FRQRPLF *URZWK� /DWLQ $PHULFD�

&KULVWLDQVHQ� &KHU\O� ����� $ 5HWURVSHFWLYH 9LHZ RI $�,�'� ,QYHVWPHQW LQ $JULFXOWXUDO

5HVHDUFK LQ 6XE�6DKDUDQ $IULFD� 3DSHU SUHVHQWHG DW WKH 6\PSRVLXP RQ WKH ,PSDFW RI

7HFKQRORJ\ RQ 7UDQVIRUPDWLRQ LQ $IULFD� :DVKLQJWRQ� '�&�

&OD\� '�� )� %\LULQJLUR� -� .DQJDVQLHPL� 7� 5HDUGRQ� %� 6LERPDQD� /� 8ZDPDUL\D� �����

$JULFXOWXUDO 3URGXFWLYLW\ LQ 5ZDQGD� &KDQJLQJ 6WUDWHJLHV IRU /DQG 0DQDJHPHQW 8QGHU

&RQGLWLRQV RI 3RSXODWLRQ 3UHVVXUH DQG 3RYHUW\� 6XEPLWWHG WR

86$,'�$)5�6'�36*(�)63� (� /DQVLQJ� 0,� 068 6WDII 3DSHU 1R� ������

'HOJDGR� &KULVWRSKHU� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH 5ROH RI )RRG DQG

$JULFXOWXUH LQ (FRQRPLF *URZWK� $IULFD�

(YHQVRQ� 5REHUW� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 3URVSHFWV IRU &KDQJH� $ ����

9LVLRQ� 7HFKQRORJ\ 'HYHORSPHQW�

)RJHO� 5REHUW :� ����� (FRQRPLF *URZWK� 3RSXODWLRQ 7KHRU\� DQG 3K\VLRORJ\� 7KH

%HDULQJ RI /RQJ�7HUP 3URFHVVHV RQ WKH 0DNLQJ RI (FRQRPLF 3ROLF\� 7KH $PHULFDQ

(FRQRPLF 5HYLHZ ����� �������

+DGGDG� /DZUHQFH� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� &KURQLF )RRG ,QVHFXULW\�

+D]HOO� 3HWHU� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH (QYLURQPHQW DQG )RRG�



��

.HOO\� 9�� %� 'LDJDQD� 7� 5HDUGRQ� 0� *D\H� (� &UDZIRUG� ����� &DVK &URS DQG

)RRGJUDLQ 3URGXFWLYLW\ LQ 6HQHJDO� +LVWRULFDO 9LHZ� 1HZ 6XUYH\ (YLGHQFH� DQG 3ROLF\

,PSOLFDWLRQV� 6XEPLWWHG WR 86$,'�$)5�6'�36*(�)63� 068 6WDII 3DSHU 1R� ������

0HOORU� -RKQ� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH 5ROH RI )RRG DQG $JULFXOWXUH LQ

(FRQRPLF *URZWK� $VLD�

0RUULV� &�7�� DQG $GHOPDQ� ����� (FRQRPLF 'HYHORSPHQW DQG ,QVWLWXWLRQDO &KDQJH LQ WKH

��WK &HQWXU\� &DOLIRUQLD $JULFXOWXUDO ([SHULPHQW 6WDWLRQ :RUNLQJ 3DSHU QR� ����

*LDQQLQ )RXQGDWLRQ�

3DDUOEHUJ� 5REHUW� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� &KURQLF )RRG ,QVHFXULW\�

3LQVWUXS�$QGHUVHQ� 3HU� ����� :RUOG )RRG 7UHQGV DQG )XWXUH )RRG 6HFXULW\� 0HHWLQJ

7RPRUURZ
V )RRG 1HHGV ZLWKRXW ([SORLWLQJ WKH (QYLURQPHQW� ,)35, )RRG 3ROLF\

6WDWHPHQW ��� :DVKLQJWRQ� '�&�� ,)35,�

3OXFNQHWW� *OHQQ� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH (QYLURQPHQW DQG )RRG�

5HDUGRQ� 7KRPDV� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� &KURQLF )RRG ,QVHFXULW\�

5HLQWVPD� .XUW� 6XPPDU\ &RPPHQWV GXULQJ 'D\ ��

5RELQVRQ� %RE� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� *OREDO )RRG $YDLODELOLW\�

5RVHJUDQW� 0DUN� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� *OREDO )RRG $YDLODELOLW\�

6KDIIHU� -DPHV� DQG 6HPHL :HQ� ����� 2EVHUYDWLRQV IURP $IULFD DQG &KLQD RQ 7UDQVLWLRQ

IURP 3RYHUW\ $JULFXOWXUH� ,QYLWHG SDSHU� ���� &RQIHUHQFH RI WKH ,QWHUQDWLRQDO

$VVRFLDWLRQ RI $JULFXOWXUDO (FRQRPLVWV� +DUDUH�

6WDDW]� -RKQ� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH 5ROH RI )RRG DQG $JULFXOWXUH RQ

(FRQRPLF *URZWK�

6WDQEXU\� 3DPHOD� 6XPPDU\ FRPPHQWV GXULQJ 'D\ ��

6WUHHWHQ� 3DXO� ����� 0DUNHWV DQG 6WDWHV� $JDLQVW 0LQLPDOLVP� :RUOG 'HYHORSPHQW �����

��������

7HNOX� 7HVID\H� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� (PHUJHQF\ )RRG 6LWXDWLRQV�

7KUXSS� $QQH� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH (QYLURQPHQW DQG )RRG�

:DJJRQHU� 3DXO� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� 7KH (QYLURQPHQW DQG )RRG�



��

:HEHU� 0LFKDHO� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� (PHUJHQF\ )RRG 6LWXDWLRQV�

:LQNHOPDQ� 'RQ� &RPPHQW IURP WKH IORRU�

<XGHOPDQ� 0RQWH� ����� 3UHVHQWDWLRQ GXULQJ 6HVVLRQ �� *OREDO )RRG $YDLODELOLW\�


