
$EVWUDFW
7KLV UHVHDUFK H[DPLQHV WKH FRQVXPSWLRQ RI ILVK E\
FRPPXQLWLHV OLYLQJ DORQJ WKH WULEXWDULHV RI WKH 0XQ
5LYHU� 7KH REMHFWLYH RI WKLV UHVHDUFK LV WR DQDO\VH
ZK\ DQG KRZ ILVK FRQVXPSWLRQ KDV FKDQJHG LQ WKH
DUHD� )RU WKLV UHVHDUFK� %DQ 'XP <DL LQ /DP 6H %RN
7ULEXWDU\ DQG %DQ %XQJ LQ +XD\ .KD\XQJ ZHUH
VHOHFWHG DV VWXG\ DUHDV� 7KH VWXG\ IRXQG WKDW
FRPPXQLWLHV WKDW H[SHULHQFHG FKDQJHV DV D UHVXOW RI
YDULRXV GHYHORSPHQW VFKHPHV KDG WR DGDSW DVSHFWV
RI WKHLU IRRG SURGXFWLRQ WKDW ZRUNHG ZLWKLQ D
FDSLWDOLVW VRFLHW\� 7KHVH DVSHFWV DUH� IRU H[DPSOH�
WKH GHYHORSPHQW RI QHZ ZDWHU UHVRXUFHV�
DJULFXOWXUDO SURGXFWLRQ IRU PDUNHWV DQG RWKHU
DFWLYLWLHV EH\RQG DJULFXOWXUDO GRPDLQV� 1HYHUWKHOHVV�
ILVK FRQVXPSWLRQ FRQWLQXHV WR EH DQ LPSRUWDQW SDUW
RI WKH OLYHOLKRRG VWUDWHJLHV RI WKHVH FRPPXQLWLHV DQG
FRQWLQXHV WR PDNH XS KDOI RI WKHLU SURWHLQ
FRQVXPSWLRQ� 0RUH WKDQ ��� RI WKH ILVK FRQVXPHG
DUH IRXQG LQ WKH QDWXUDO ZDWHU UHVRXUFHV QHDU WKHVH
FRPPXQLWLHV� 7KLV KHOSV VDYH D VLJQLILFDQW DPRXQW RI
PRQH\ VSHQW RQ IRRG IRU ORFDO KRXVHKROGV�
0RUHRYHU� ILVK UHPDLQ DQ LPSRUWDQW VRXUFH RI
LQFRPH� )LVKLQJ DOVR SOD\V D VLJQLILFDQW UROH LQ
VKDSLQJ NLQVKLS UHODWLRQV EHWZHHQ SHRSOH LQ WKH
WULEXWDULHV�

0HWKRGV
7KLV UHVHDUFK LV SULPDULO\ TXDOLWDWLYH� ,W XVHV YDULRXV
TXDOLWDWLYH WRROV OLNH LQ�GHSWK LQWHUYLHZV� IRFXV JURXS
GLVFXVVLRQV DQG SDUWLFLSDWLRQ REVHUYDWLRQ� 7ZHOYH
ORFDO YROXQWHHUV ZHUH VHOHFWHG DV ORFDO UHVHDUFKHUV
DQG GLYLGHG LQWR WZR JURXSV� (DFK JURXS FRQVLVWHG
RI VL[ SHRSOH� 7KH\ KHOSHG UHFRUG WKH LQIRUPDWLRQ RQ
IRRG FRQVXPSWLRQ RI IDPLOLHV LQ WKH DUHD RYHU WKH
FRXUVH RI RQH \HDU� 7KH\ KDG EHJXQ UHFRUGLQJ LQ
$XJXVW ���� DQG HQGHG LQ -XO\ ����� /LYHOLKRRG
VWUDWHJLHV FRQFHSW ZDV XVHG WR DQDO\]H ILHOG GDWD�

5HVXOWV
�� 7KH FRPPXQLWLHV RI WKH 0XQ 5LYHU 7ULEXWDULHV
H[SHULHQFHG WZR PDLQ VLJQLILFDQW FKDQJHV�

%HLQJ DIIHFWHG E\ GHYHORSPHQW� HVSHFLDOO\ VHYHUDO
GDPV ZHUH FRQVWUXFWHG WKDW EORFNHG WKH URXWHV RI ILVK
PLJUDWLRQ LQFOXGLQJ 3DN 0XQ 'DP� +XDQD 'DP DQG
/DP 6H %RN 'DP� 7KLV KDV UHVXOWHG LQ WKH
GLVDSSHDUDQFH RI D QXPEHU RI ILVK VSHFLHV� +RZHYHU�
LW KDV IRXQG WKDW YDULRXV ILVK SRSXODWLRQ KDYH EHHQ
ODUHJHO\ IRXQG EHFDXVH D VPDOO�VL]H GDP ± NQRZQ DV
GLNHV ZKLFK LV FDOOHG .XN 5LW 'LNH LQ %DQ 'XP <DL
KDV PDGH WKH DUHD PRUH VXLWDEOH IRU ILVK WR OLYH DQG
VSDZQ� 7KXV� YLOODJHUV DUH DEOH WR FDWFK PRUH ILVK
FRPSDUHG ZLWK RWKHU DUHDV�

&KDQJHV RI NH\ VRFLR�HFRQRPLF DVSHFWV� )DPLO\
VL]HV LQ WKH WULEXWDULHV RI WKH 0XQ 5LYHU FRPPXQLWLHV
KDYH EHFRPH VPDOOHU� /RFDO SHRSOH KDYH HPSOR\HG
PRUH DGYDQFHG WHFKQRORJLHV WR IDFLOLWDWH WKH IRRG
SURGXFWLRQ SURFHVV� 'LYHUVLILHG OLYHOLKRRGV KDYH
VLJQLILFDQWO\ H[LVWHG ERWK RQ�IDUP DQG RII�IDUP ZRUNV�
9LOODJHUV PRVWO\ FXOWLYDWH IRU PDUNHW� 'U\ VHDVRQ
FURSV DUH JURZQ LQ LUULJDWHG DUHDV� *URZQ FURSV DUH
JHQHUDOO\ IRU WKH VDOH� )XUWKHUPRUH� PRVW \RXQJ
SHRSOH KDYH PLJUDWHG WR ZRUN LQ XUEDQ DUHDV�

&RQFOXVLRQ
)LVK FRQVXPSWLRQ LQ WKH WULEXWDULHV RI WKH 0XQ

5LYHU UHYHDOV D VLJQLILFDQW FRQWLQXDWLRQ RI D
VXEVLVWHQFH HFRQRP\� RQH WKDW FR�H[LVWV ZLWK D
FDSLWDOLVW VRFLHW\�

)LVK FRQVXPSWLRQ LV SDUW RI WKH OLYHOLKRRG VWUDWHJ\
RI WKH SHRSOH OLYLQJ RQ WULEXWDULHV RI WKH 0XQ 5LYHU�
)LVKLQJ LV D VWUDWHJ\ WR PDLQWDLQ IRRG VHFXULW\� ,Q
DGGLWLRQ� ILVKLQJ LV RIWHQ D VHFRQGDU\ VRXUFH RI
LQFRPH IRU ORFDO SHRSOH ZKLOH WKH\ WDNH SDUW LQ RWKHU
DJULFXOWXUDO DFWLYLWLHV IRU WKH PDUNHWV� $OVR� VRPH ILQG
MREV EH\RQG DJULFXOWXUDO GRPDLQV�

7ULEXWDULHV RI WKH PDMRU ULYHU DUH YHU\ LPSRUWDQW�
)LVK FRQVXPSWLRQ E\ WKH SHRSOH DORQJ WKH WULEXWDULHV
KHOSV HQULFK RXU XQGHUVWDQGLQJ RI ZK\ HFRORJLFDO
V\VWHPV ZKHUH ILVK DQG DTXDWLF FUHDWXUHV OLYH DUH
LPSRUWDQW� ,W XQGHUVFRUHV WKDW GHYHORSPHQW VFKHPHV
FDQ FDXVH PDMRU ULVNV WR ORFDO OLYHOLKRRGV LI WKH\ GR
QRW FDUHIXOO\ FRQVLGHU WKH LPSDFW WKH\ PLJKW KDYH RQ
WKH KDELWDWV RI ILVK DQG DTXDWLF FUHDWXUHV� 7KHVH
ULVNV FRXOG QHJDWLYHO\ DIIHFW ULYHULQH SHRSOH DQG
KLQGHU WKHLU DELOLW\ WR EH IRRG VHFXUH�

�� )LVK FRQVXPSWLRQ UHPDLQV LPSRUWDQW IRU
FRPPXQLWLHV OLYLQJ DORQJ WKH WULEXWDULHV RI WKH
0XQ 5LYHU IRU D QXPEHU RI UHDVRQV�

6RXUFH�RI�SURWHLQ

&RVW�VDYLQJ�VRXUFH�RI�IRRG

6HOI�UHOLDQFH�RQ�IRRG

.LQVKLS UHODWLRQV KDYH UHPDLQHG FUXFLDO LQ WKH
FRPPXQLWLHV�

/RFDO SHRSOH XVXDOO\ KHOS RQH DQRWKHU FDWFK ILVK DQG
RIWHQ VKDUH ZKDW WKH\ FDWFK� ,Q DGGLWLRQ� ILVK
FRQVXPSWLRQ SOD\V DQ LPSRUWDQW UROH LQ ORFDO
IHVWLYDOV� VXFK DV %RRQ 3KD .KDR <DL LQ %DQ 'XP
<DL DQG %XQ 1DR 6RQJNUDQ LQ %DQ %XQJ�

0HNRQJ�5HJLRQDO�6WXGLHV�3URJUDP
)DFXOW\�RI�/LEHUDO�$UWV��8ERQUDWFKDWKDQL 8QLYHUVLW\
8ERQ 5DWFKDWKDQL��7KDLODQG ZZZ�WUDFNLQJFKDQJH�FD
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%DQ�%RRQJ

)LVK�	�DQRWKHU�DTXDWLF�DQLPDOV
6HDIRRG
3RUN��&KLFNHQ�	�%HHI
(JJV


)LVK�&RQVXPSWLRQ�DQG�2WKHU�3URWHLQ�VRXUFHV��.LORJUDPV�SHU�\HDU�
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%DQ�%RRQJ

)LVKLQJ

%X\LQJ

2WKHUV

7\SHV %DQ�'XP�<DL %DQ�%RRQJ 7RWDO
1DWXUDO�)UHVKZDWHU�)LVK ���������� ���������� �����������
$QRWKHU�$TXDWLF�$QLPDOV ���������� ���������� ����������
$TXDFXOWXUH ���������� ���������� ����������
3RUN��&KLFNHQ�	�%HHI ����������� ���������� �����������
6HDIRRG ���������� ���������� ����������
(JJV ���������� ���������� ����������
7RWDO ����������� ����������� �����������

�%XGJHW�VSHQW�RQ�ILVK�FRQVXPSWLRQ�DQG�RWKHU�SURWHLQ�VRXUFHV�����7+%� ���86'�

%DKW�SHU�\HDU�


)LVK�DQG�DTXDWLF�UHVRXUFHV�DFTXLVLWLRQ

)LVK�&RQVXPSWLRQ�LQ�WKH�&RQWH[W�RI�&RPPXQLW\�&KDQJH�
LQ�WKH�7ULEXWDULHV�RI�WKH�0XQ�5LYHU

$FNQRZOHGJHPHQW
7KLV VWXG\ ZDV VSRQVRU E\ 0DUJDUHW $� &DUJLOO
)RXQGDWLRQ� 86$ DQG WKH 7UDFNLQJ &KDQJH«/RFDO
DQG 7UDGLWLRQDO .QRZOHGJH LQ :DWHUVKHG
*RYHUQDQFH� 8QLYHUVLW\ RI $OEHUWD� &DQDGD�

6LUDVDN *DMD�VYDVWL
0HNRQJ�5HJLRQDO�6WXGLHV�3USJUDP
)DFXOW\�RI�/LEHUDO�$UWV��8ERQ 5DWFKDWKDQL 8QLYHUVLW\

$VVRF��3URI��.DQRNZDQ 0DQRURP��3K�'�
)DFXOW\�RI�/LEHUDO�$UWV��8ERQ 5DWFKDWKDQL 8QLYHUVLW\

$VVRF��3URI��,DQ�%DLUG��3K�'�
8QLYHUVLW\�RI�:LVFRQVLQ�± 0HGLVRQ


