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)DUPLQJ�V\VWHPV�LQ�$XVWUDOLD�FRQWLQXH�WR�HYROYH�GXH�WR�D�QXPEHU�RI�VLJQLILFDQW�HFRQRPLF�DQG

HQYLURQPHQWDO�SUHVVXUHV���,Q�WKH�ODVW����\HDUV�IDFWRUV�VXFK�DV�WKH�GHFOLQLQJ�WHUPV�RI�WUDGH�KDYH

VHHQ�WKH�QXPEHU�RI�IDUPV�KDOYH�WR�WKH�SUHVHQW�QXPEHU�RI�DERXW����������DQG�WKH�DUHD�SHU�IDUP

LQFUHDVH�WR�DQ�DYHUDJH�RI������KHFWDUHV��+RRSHU�HW�DO����������,W�LV�RI�LQWHUHVW�WKDW�WKH�PDMRU

LQFUHDVHV� LQ� IDUP� VL]H� LQ� WKH� ODVW� ��� \HDUV� KDYH� FRPH� IURP� WKH� OLYHVWRFN� LQGXVWULHV�� ZLWK

FURSSLQJ�IDUPHUV�SD\LQJ�PRUH�DWWHQWLRQ�WR�LQFUHDVLQJ�SURGXFWLYLW\�SHU�KHFWDUH�WKDQ�H[SDQGLQJ

WKH�VL]H�RI�WKHLU�SURSHUWLHV�

7KH�HQYLURQPHQWDO�SUHVVXUHV�RI�VDOLQLW\��VRLO�DFLGLW\��DQG�FOLPDWH�FKDQJH�DUH�EHFRPLQJ�SULPH

GHWHUPLQDQWV�RI�WKH�SURGXFWLYLW\�RI�WKH�ODQG���6DOLQLW\�FRXOG�SRVVLEO\�DIIHFW����PLOOLRQ�KHFWDUHV

RI�$XVWUDOLD���5HFODPDWLRQ�LV�QRW�D�UHDOLVWLF�RSWLRQ�LQ�PDQ\�VLWXDWLRQV�LQ�WKH�VKRUW�WR�PHGLXP

WHUP�� VR� WKH� FKDOOHQJH� LV� WR� ILQG� DQ� DOWHUQDWLYH� XVH� IRU� WKH� ODQG� ¤� HFRQRPLF� DQG�RU

HQYLURQPHQWDO�� �$�UHVSRQVLEOH�JRDO�ZRXOG�EH�D�SURGXFWLYH�XVH� WKDW� LPSURYHV� WKH�VRLO��ZDWHU

DQG� ELRGLYHUVLW\� TXDOLW\� RI� WKH� ODQGVFDSH�� DQG� LW� LV� IRU� WKLV� UHDVRQ� WKDW� SURGXFWLRQ� IURP

OLYHVWRFN�JUD]LQJ�SODQWV�JURZQ�RQ�VDOLQH�ODQG�LV�DWWUDFWLQJ�LQFUHDVLQJ�DWWHQWLRQ���,W�LV�RQH�RI�WKH

IRXQGLQJ�FRUQHUVWRQHV�IRU�WKLV�RUJDQLVDWLRQ�¦3URGXFWLYH�8VH�RI�5HKDELOLWDWHG�6DOLQH�/DQG§�

)LQGLQJ�D�YDOXH�IRU�OLYHVWRFN�LV�FULWLFDO��VLQFH�

x� PRVW�RI�WKH�VDOLQH�DUHDV�DUH�RU�ZLOO�EH�LQ�WKH�FURS�OLYHVWRFN�]RQHV�RI�$XVWUDOLD�

x� PRVW�IDUPHUV�LQ�WKHVH�UHJLRQV�DOUHDG\�KDYH�SDVWXUH�DQG�DQLPDO�PDQDJHPHQW�VNLOOV�WR

DOORZ�UDSLG�DGRSWLRQ�DQG�LQWHJUDWLRQ�LQWR�WKH�ZKROH�IDUP�V\VWHP�

x� WKHUH�LV�FRQVLGHUDEOH�FRPSOHPHQWDULW\�EHWZHHQ�WKH�OLYHVWRFN�DQG�FURSSLQJ�V\VWHPV�

x� SRWHQWLDO� WR� PDQDJH� OLYHVWRFN� LQ� D� ZD\� WKDW� LPSURYHV� WKH� KDELWDW� YDOXH� RI� WKH

UHYHJHWDWHG�ODQG��DV�ZHOO�DV�WKH�ZDWHU�TXDOLW\�DQG�YLVXDO�DPHQLW\��DQG

x� SUHVVXUH�IURP�WKH�XUEDQ�SXEOLF�WR�ILQG�D�PRUH�IULHQGO\�VROXWLRQ�

/LYHVWRFN� SURGXFWLRQ� IURP� VDOLQH� SDVWXUHV� KDV� IRFXVHG� RQ� WKH� HVWDEOLVKPHQW�� ELRPDVV

SURGXFWLRQ� DQG� VXUYLYDO� RI� SODQWV� VXFK� DV� VDOWEXVK�� EOXHEXVK�� DFDFLD�� SXFFLQHOOLD� DQG� WDOO

ZKHDWJUDVV���5REXVW�UHVHDUFK�LQWR�LQWHJUDWLRQ�RI�OLYHVWRFN�SURGXFWLYLW\�IURP�WKHVH�SODQWV�LQWR

WKH�ZKROH�IDUP�V\VWHP�KDV�EHHQ�OLPLWHG��EXW�WKHUH�KDYH�EHHQ�WZR�FRQVLVWHQW�ILQGLQJV�¤�JUD]LQJ

DQLPDOV�GR�QRW�JURZ�DV�ZHOO�RQ�WKHVH�VDOW� WROHUDQW�VSHFLHV�DV�H[SHFWHG�IURP�WKHLU�GU\�PDWWHU

SURGXFWLRQ�DQG�LQ�YLWUR�DQDO\VLV�RI�QXWULWLYH�YDOXH��DQG�DQQXDO�FORYHUV�DQG�JUDVVHV�JURZLQJ�LQ

WKHVH�DUHDV�DUH�SUHIHUHQWLDOO\�FRQVXPHG�E\�WKH�JUD]LQJ�DQLPDOV�

,W� DSSHDUV� WKDW� VDOW� WROHUDQW�SODQWV�SUHVHQW� D� VSHFLDO� FKDOOHQJH� WR�JUD]LQJ� DQLPDOV� GXH� WR� WKH

ZLGH�YDULDWLRQ�LQ�FKHPLFDO�DQG�SK\VLFDO�FKDUDFWHULVWLFV�WKDW�HQDEOHV�WKHP�WR�VXUYLYH�DQG�JURZ

LQ�WKLV�KRVWLOH�HQYLURQPHQW���<HW�WKH�LQWHJUDWLRQ�RI�WKH�IHHGLQJ�YDOXH�RI�WKHVH�SODQWV�DQG�QHZ

SDVWXUHV�DW�WLPHV�RI�WKH�\HDU�WKDW�DUH�FRPSDWLEOH�ZLWK�LPSURYHG�ZDWHU�DQG�ELRGLYHUVLW\�YDOXH�

XWLOLVLQJ� WKH� ZKROH� IDUP� IHHG� VXSSO\�� DQG� RSWLPLVLQJ� VZDUG� VWUXFWXUH�� RIIHUV� FRQVLGHUDEOH



SURPLVH� WR� OLYHVWRFN� EXVLQHVVHV�� � 0DVWHUV� HW� DO�� ������� UHYLHZHG� WKH� RSSRUWXQLWLHV� DQG

OLPLWDWLRQ�IRU�OLYHVWRFN�SURGXFWLRQ�IURP�VDOLQH�ODQG��DQG�LW�LV�IURP�WKLV�SDSHU�WKDW�PXFK�RI�WKH

LQIRUPDWLRQ�WR�EH�SUHVHQWHG�EHORZ�KDV�EHHQ�GUDZQ�

6$/,1(�3$6785(6�$1'�$1,0$/�3(5)250$1&(

:KLOH� WKHUH� DUH� PDQ\� SODQWV� DEOH� WR� VXUYLYH� LQ� VDOLQH� HQYLURQPHQWV� �VHH� SDSHUV� E\� &UDLJ�

7KRPSVRQ��1RUPDQ�DQG�7UXRQJ�LQ�WKLV�FRQIHUHQFH��0DVWHUV�HW�DO���������WKHLU�IHHGLQJ�YDOXH

WR� D� JUD]LQJ� DQLPDO� LV� KLJKO\� YDULDEOH� GXH� WR� WKH� DPRXQW� RI� DYDLODEOH� HGLEOH� PDWHULDO�� LWV

JURZWK�UDWH��QXWULWLYH�YDOXH��DQG�WKH�DQLPDOV©�LQWDNH�

(VWLPDWHV�RI�LQWDNH�RI�VDOLQH�SODQWV�KDYH�UDQJHG�IURP�OHVV�WKDW�����NJ�RI�GU\�PDWWHU��'0��GD\

WR� ���� NJ� '0�GD\� IRU� VKHHS�� � )RU� PHGLXP� TXDOLW\� IRUDJHV� �a������� GLJHVWLELOLW\�� LQWDNHV

JHQHUDOO\� EHORZ� DERXW� �� NJ� '0�GD\� DUH� QRW� LQ� WKHPVHOYHV� FDSDEOH� RI� PDLQWDLQLQJ� VKHHS

OLYHZHLJKW���:RUN�FRQGXFWHG�LQ������RQ�D�QXPEHU�RI�VDOLQH�DUHDV�DFURVV�VRXWKHUQ�$XVWUDOLD�E\

WKH�$QLPDO�3URGXFWLRQ�IURP�6DOLQH�/DQG�6\VWHPV�LQLWLDWLYH��1RUPDQ�HW�DO��������(GZDUGV�HW

DO�� ������/HH�HW� DO�� ������7KRPSVRQ�HW� DO�� ������ KDV� VKRZQ� WKDW� LW� LV� RQO\�ZKHQ� WKHUH� DUH

VLJQLILFDQW� DPRXQWV� RI� ¦LPSURYHG§� SDVWXUH� SODQWV� LQ� WKH� VZDUG� WKDW� VKHHS� ZLOO� EH� DEOH� WR

PDLQWDLQ� RU� LQFUHDVH� ZHLJKW�� � 7KLV� ZRUN� FRQWLQXHV� WR� FRQILUP� WKH� ILQGLQJV� RI� WKH� ZRUN

XQGHUWDNHQ�E\�:DUUHQ�DQG�FROOHDJXHV� �VHH�0DVWHUV�HW�DO�������� LQ� WKH� ODWH�����©V�DQG�HDUO\

����©V�� ZKLFK� SURYLGHG� D� VLJQLILFDQW� WXUQLQJ� SRLQW� LQ� XQGHUVWDQGLQJ� DQG� GHYHORSPHQW� RI

SURGXFWLYH�VDOLQH�SDVWXUHV�

6DOW�FRQWHQW�LV�RQH�RI�WKH�IDFWRUV�LQIOXHQFLQJ�LQWDNH���6KHHS�FDQ�WROHUDWH�DQ�LQWDNH�RI�VRGLXP

FKORULGH��1D&O��RI�DERXW���������J�KHDG�GD\��SURYLGHG�WKHUH�LV�D�JRRG�VXSSO\�RI�QRQ�VDOLQH

GULQNLQJ� ZDWHU�� � +RZHYHU�� ZRUN� E\� :LOVRQ� ������� VKRZV� WKDW� LQWDNH� RI� VDOW\� IHHGV� LV

LQIOXHQFHG�E\�ERWK�TXDOLW\�RI� WKH� IHHG�DQG� LWV� VDOW�FRQWHQW��ZLWK� LQWDNHV�RI�D�����GLJHVWLEOH

GLHW�GHFOLQLQJ�DERYH�VDOW�LQWDNHV�RI����J�KHDG�GD\��FRPSDUHG�ZLWK�LQWDNHV�RI�D�����GLJHVWLEOH

GLHW�GHFOLQLQJ�DW�VDOW�LQWDNHV�RI�DERYH����J�KHDG�GD\��VHH�)LJXUH������4XDOLW\�RI�SDVWXUHV�YDULHV

FRQVLGHUDEO\� WKURXJKRXW� WKH� \HDU�� LQGLFDWLQJ� HIIHFWV� RQ� DQLPDO� SHUIRUPDQFH� RI� LQJHVWLRQ� RI

VDOW� ZLOO� DOVR� YDU\�� � 7KHUH� LV� DOVR� HYLGHQFH� LQ� JRDWV� WKDW� KLJK� 1D&O� LQWDNH� ���� RI� GLHW�

VXSSO\LQJ�����J�KHDG�GD\�RI�1D&O��GHFUHDVHV�IRRG�LQWDNH�E\�DERXW������GXH�WR�GHFUHDVHV�LQ

ERWK�WKH�IUHTXHQF\�������DQG�VL]H�������RI�PHDOV��ZLWK�DERXW�RQH�WKLUG�PRUH�WLPH�VSHQW�DW

HDFK�HDWLQJ�SKDVH��5RVVL�HW�DO����������7KH�ZHLJKWLQJ�WKDW�FDQ�EH�SXW�WR�WKHVH�ILQGLQJV�QHHGV�WR

EH� TXDOLILHG� E\� WKH� REVHUYDWLRQ� WKDW� DGGLWLRQ� RI�1D&O� WR� D� GLHW�PD\� QRW� UHVXOW� LQ� WKH� VDPH

HIIHFW� RQ� LQWDNH� DQG� DQLPDO� SHUIRUPDQFH� DV� QDWXUDO� KDORSK\WH� GLHWV� �6ZLQJOH� HW� DO�� �����

3HDUFH�HW�DO��������



)LJXUH� ��� � (IIHFW� RI� GLHW� TXDOLW\� DQG� VDOW� FRQWHQW� RQ� GU\�PDWWHU� LQWDNH� E\�0HULQR�ZHWKHUV�

�GUDZQ�IURP�GDWD�SXEOLVKHG�E\�:LOVRQ�������

*UD]LQJ�PDQDJHPHQW

*UD]LQJ�PDQDJHPHQW�DQG�LQWHQVLW\�ZLOO�DIIHFW�ERWK�WKH�DPRXQW�DQG�QXWULWLYH�YDOXH�RI�WKH�IHHG

RQ�RIIHU��DQG�WKH�JURZWK�KDELWDW�RI�ERWK�DQQXDO�DQG�SHUHQQLDO�SODQWV���'HSHQGLQJ�RQ�ZKHWKHU

RU�QRW�WKH�SODQWV�DUH�FRQWLQXDOO\�RU�LQWHUPLWWHQWO\�JUD]HG�LQIOXHQFHV�WKH�UDWH�RI�UHJHQHUDWLRQ�RI

WKH�SODQW�DQG�WKHUHIRUH�LWV�YDOXH�WR�WKH�JUD]LQJ�DQLPDO���,W�ZLOO�DOVR�DIIHFW�WKH�UDWH�RI�ZDWHU�XVH

E\� WKH�SODQW�� VLQFH�ZDWHU�XVH�E\�D�SODQW� FRPPXQLW\� LV� FORVHO\� UHODWHG� WR� LWV�\HDU�URXQG� OHDI

DUHD�LQGH[��+DWWRQ�DQG�1XOVHQ�������

7LPLQJ� RI� JUD]LQJ� GXULQJ� WKH� \HDU� LV� FULWLFDO� WR� LWV� HFRQRPLF� YDOXH�� DV� LQ� PDQ\� SDUWV� RI

VRXWKHUQ�$XVWUDOLD�WKH�PRVW�GHPDQGLQJ�WLPH�LV�WKH�VXPPHU�DXWXPQ�SHULRG�ZKHQ�DQQXDO�EDVHG

SDVWXUHV�DUH�DW�WKHLU�ORZHVW�LQ�WHUP�RI�GU\�PDWWHU�DYDLODELOLW\�DQG�TXDOLW\���$V�D�FRQVHTXHQFH�

PDQ\�IDUPHUV�KDYH�UHFRJQLVHG�WKDW�WKHLU�VDOLQH�SDVWXUHV�FRXOG�SURYLGH�YDOXDEOH�IHHG�UHVHUYHV�

DQG� UHSODFH� WKHLU� KLJK� FRVW� JUDLQ� VXSSOHPHQWDWLRQ�� � ,W� LV� RI� LQWHUHVW� WR� QRWH� WKDW� LQ� WHUPV� RI

SURGXFWLYLW\�RI�VDOLQH�SDVWXUHV�WKDW�WKHUH�LV�HYLGHQFH�RI�YDULDWLRQ�LQ�ZRRO�JURZWK�DW�WKLV�WLPH�

/HH� HW� DO�� ������� VKRZHG� WKDW� FOHDQ�ZRRO� JURZWK� LQ� VKHHS� JUD]LQJ� RQ� D�PL[HG� SDVWXUHV� LQ

VRXWKHUQ�1HZ�6RXWK�:DOHV�ZDV�DERXW�KDOI�WKDW�H[SHFWHG���3HDUFH�HW�DO���������KRZHYHU�IRXQG

WKDW�VKHHS�IHG�VDOWEXVK�SURGXFHG�PRUH�ZRRO��DQG�GLG�LW�PRUH�HIILFLHQWO\��a������WKDQ�DQLPDOV

IHG�D�QRQ�VDOWEXVK�GLHW�RI�VLPLODU�QXWULWLYH�YDOXH��VHH�7DEOH������7KH�YDULDWLRQ�LQ�ZRRO�JURZWK

UHVSRQVHV� EHWZHHQ� VWXGLHV� UHTXLUHV� QHHGV� WR� EH� UHVROYHG�� VLQFH� WKH� IDFWRUV� WKDW� OHDG� WR

LQFUHDVHG� ZRRO� SURGXFWLRQ� DUH� OLNHO\� WR� KDYH� LPSRUWDQW� EHQHILWV� IRU� TXDOLW\� RI� ILQH� ZRRO�

SDUWLFXODUO\�VWDSOH�VWUHQJWK�

,W�ZRXOG�DOVR�DSSHDU�WKDW�XWLOLVDWLRQ�RI�VDOLQH�SDVWXUHV�LQ�DXWXPQ�PD\�SURYLGH�DQ�RSSRUWXQLW\

WR�LPSURYH�GLYHUVLW\�RI�WKH�HFRV\VWHP��VLQFH�DV�PRVW�ZKHDWEHOW�ELUG©V�QHVW�EHWZHHQ�-XO\�DQG

-DQXDU\��DXWXPQ�JUD]HG�VDOWEXVK�EDVHG�SDVWXUHV�FRXOG�SRWHQWLDOO\�VHUYH�D�PXOWLSXUSRVH�UROH�DV

KDELWDW���%LUGV�NQRZQ�WR�QHVW�LQ�VDOLQH�VKUXEODQGV�LQFOXGH�ZKLWH�IURQWHG�FKDWV�DQG�VRPH�ZUHQ
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VSHFLHV���3ODQQHG�ZRUN�ZLOO�DVVHVV�ZKHWKHU�VXFK�GXDO�SXUSRVH�XVH�RFFXUV��RU�ZKHWKHU�VSHFLDO

SXUSRVH�UHIXJLD�ZLWK�PRUH�GHQVH�DQG�SHUPDQHQW�FRYHU�QHHG�WR�EH�VHW�DVLGH�DV�D�FRPSRQHQW�RI

VDOWODQG�UHKDELOLWDWLRQ����/HIUR\��7���SHUV��FRPP��

7DEOH� ��� � /LYHZHLJKW� JDLQ� DQG� ZRRO� SURGXFWLRQ� LQ�0HULQR� KRJJHWV� IHG� VDOW\� GLHWV�� � �IURP

3HDUFH�HW�DO�������

������������������������������������������������������������������������������������������������������������������������������������������������

�����������������������������������������������������������������������������������'LHW��������������������������������������������������������

�����������������������������������������������������&RQWURO������������������&RQWURO���VDOW�����������6DOWEXVK���EDUOH\��

/LYHZHLJKW�JDLQ��J�KHDG�GD\� ������ ������ �������

:RRO�JURZWK��J����FP��GD\� ���������� ���������� �����������

:RRO�JURZWK�OLYHZHLJKW�JDLQ ��������� ���������� �����������

�J�J�������������������������������������������������������������������������������������������������������������������������������������������

)HHGLQJ�YDOXH�RI�WKH�SODQW�PDWHULDO

)HHGLQJ�YDOXH�LV�WKH�DVVHVVPHQW�RI�WKH�ZRUWK�RI�WKH�KHUEDJH�IRU�WKH�DQLPDO�¤�LW�LV�GHWHUPLQHG

E\�IHHG�LQWDNH��DQG�WKH�YDOXH�RI�WKDW�IHHG�WR�WKH�DQLPDO�

)HHG�LQWDNH�LV�D�IXQFWLRQ�RI�WKH�DFFHVVLELOLW\�RI�WKH�IRUDJH�WR�WKH�DQLPDO��WKH�SDODWDELOLW\�RI�WKH

IRUDJH��DQG�UDWH�RI�GLJHVWLRQ�DQG�SDVVDJH�WKURXJK�WKH�JDVWURLQWHVWLQDO�WUDFW���7ZR�IDFWRUV�ZLOO

DIIHFW�WKH�UDWH�RI�SDVVDJH�RI�GLJHVWD�LQ�WKH�DQLPDO�¤�ILEUH�DQG�VDOW�FRQWHQW���*HQHUDOO\�VSHDNLQJ

WKH�KLJKHU�WKH�LQGLJHVWLEOH�FRPSRQHQWV�LQ�WKH�GLHW��WKH�VORZHU�WKH�UDWH�RI�SDVVDJH�DQG�WKHUHIRUH

LQWDNH�LV�GHSUHVVHG�� �2Q�WKH�RWKHU�KDQG�KLJK�VDOW� LQWDNHV�IURP�SODQW�PDWHULDO��EXW�QRW�ZDWHU�

VXEVWDQWLDOO\� LQFUHDVH�ZDWHU�FRQVXPSWLRQ��ZKLFK� LQ� WXUQ� LQFUHDVHV� UDWH�RI�SDVVDJH�RI�GLJHVWD

WKURXJK�WKH�UXPHQ�

)LUVW�OHW�XV�XQGHUVWDQG�WKH�PHDVXUHPHQW�RI�GLJHVWLELOLW\�DV�LW�DSSOLHV�WR�VDOLQH�SDVWXUHV��VLQFH

WKLV�ZLOO�FODULI\�VRPH�RI�WKH�LVVXHV�UHODWHG�WR�IHHGLQJ�YDOXH���'LJHVWLELOLW\�LV�WKH�SURSRUWLRQ�RI

IHHG� HDWHQ� WKDW� LV� QRW� H[FUHWHG� LQ� WKH� IDHFHV�� � 6RPH� LV� ORVW� WKURXJK� VXFK� HYHQWV� DV� WKH

FRQYHUVLRQ�E\�UXPHQ�PLFUR�RUJDQLVPV�WR�JDV�GXULQJ�UXPHQ�IHUPHQWDWLRQ��RI�ZKLFK�RQH�RI�WKH

PRVW� LPSRUWDQW� LQ� WHUPV� RI� HQYLURQPHQWDO� LPSDFW� LV� PHWKDQH�� ZKLOH� WKH� UHVW� LV� JHQHUDOO\

FRQYHUWHG�WR�HQHUJ\�RU�SURWHLQ�VXEVWUDWHV�LQ�WKH�UXPHQ���,Q�VRPH�LQVWDQFHV�SODQW�PDWHULDO�PD\

E\�SDVV�WKH�UXPHQ�GLJHVWLRQ�

'LJHVWLELOLW\�LV�PHDVXUHG�LQ�WKH�ODERUDWRU\��LQ�YLWUR��JHQHUDOO\�E\�GLJHVWLRQ�ZLWK�HQ]\PHV��RU

LQGLUHFWO\� E\� PDFKLQHV� FDOLEUDWHG� WR� VXFK� LQ� YLWUR� DQDO\VHV� �1HDU� ,QIUD� 5HG

VSHFWURSKRWRPHWHUV��� � ,I� WKH�SODQW�PDWHULDO� FRQWDLQV�KLJK� OHYHOV�RI� VROXEOH�PDWHULDOV� WKDW� DUH

QRW� RI� YDOXH� WR� WKH� DQLPDO�� VXFK� DV� WKH� ������� VDOW� IRXQG� LQ� PDQ\� VDOWEXVKHV�� WKHQ� WKLV

DUWLILFLDOO\�LQIODWHV�WKH�GLJHVWLELOLW\�YDOXH�%87�127�WKH�IHHGLQJ�YDOXH�RI�WKH�PDWHULDO���0XFK

RI� WKH� LQIRUPDWLRQ� UHSRUWHG� GRHV� QRW� FRUUHFW� IRU� WKLV� SUREOHP�� DQG� WKHUHIRUH� ,� VXVSHFW� WKDW

PDQ\�KDYH�EHHQ�PLVOHDG�LQ�FRQFOXGLQJ�IURP�ODERUDWRU\�DQDO\VHV�WKDW�SODQWV�JURZQ�RQ�VDOLQH

ODQG�FDQ�EH�JRRG�VRXUFHV�RI�QXWULWLRQ���)RU�H[DPSOH��VDOWEXVK�OHDI�PDWHULDO�ZLWK�����VROXEOH

DVK� �PDLQO\� VDOW�� DQG� D� LQ� YLWUR� GLJHVWLELOLW\�RI� ����ZRXOG� RQO\� SURYLGH� ����PHJDMRXOHV� RI

PHWDEROLVDEOH�HQHUJ\��0M0(��NJ�GU\�PDWWHU��QRW�����0M0(�NJ�GU\�PDWWHU�LI�WKH�GLJHVWLELOLW\

ZDV�QRW�FRUUHFWHG�IRU�VROXEOH�DVK�



7KH� RWKHU� PDMRU� FRPSRQHQW� RI� IHHG� WKDW� LV� LPSRUWDQW� WR� WKH� DQLPDO� LV� LWV� SURWHLQ� FRQWHQW�

$JDLQ��FRQVLGHUDEOH�FDXWLRQ�LV�QHHGHG�ZLWK�WKH�LQWHUSUHWDWLRQ�RI�ODERUDWRU\�DQDO\VHV�RI�SODQWV�

DV� LW� LV�ZURQJ� WR� DVVXPH� WKDW� DOO� QLWURJHQ�PHDVXUHG� LQ� WKH� IHHG� LV� DYDLODEOH� WR� WKH� DQLPDO�

0DQ\�VDOW�SODQWV�FRQWDLQ�VLJQLILFDQW�DPRXQWV�RI�QRQ�SURWHLQ�QLWURJHQ��EHWDLQHV�DQG�QLWUDWHV��

WKDW�FDQ�DGG�!���WR�WKH�FUXGH�SURWHLQ�PHDVXUHPHQW���)XUWKHU�FRPSOLFDWLRQV�LQ�WKH�DVVHVVPHQW

RI� WKH� IHHGLQJ� YDOXH� DULVH� IURP� WKH� FRPELQHG� HIIHFW� WKDW� D� ODFN� RI� HQHUJ\� WR� WKH� PLFUR�

RUJDQLVPV� LQ� WKH� UXPHQ�ZLOO� KDYH� RQ� XWLOLVDWLRQ� E\� WKHVH�PLFUR�RUJDQLVPV� RI� QLWURJHQ�� DQG

FKDQJHV�LQ�UDWH�RI�GLJHVWD�IORZ�ZKLFK�LQ�VRPH�VLWXDWLRQV�PHDQV�D�SRVLWLYH�LPSDFW�RQ�WKH�DPLQR

DFLGV�DYDLODEOH�WR�WKH�DQLPDO�LQ�WKH�LQWHVWLQDO�WUDFW�

7RJHWKHU�ZLWK�WKH�DGGHG�FRPSOLFDWLRQ�WKDW�WR�H[FUHWH�VDOW�KDV�DQ�HQHUJ\�FRVW�WR�WKH�DQLPDO��LW

LV�SUXGHQW�IURP�WKH�IRUHJRLQJ�WKDW�ZH�FRQGXFW�VWXGLHV�RQ�EUHHGLQJ�DQG�HYDOXDWLRQ�RI�VDOWODQG

SDVWXUHV�XVLQJ�WKH�JUD]LQJ�DQLPDO��H�J��VKHHS�RU�FDWWOH���UDWKHU�WKDQ�UHO\�RQ�ODERUDWRU\�DQDO\VHV

DORQH�

7KHUH� DUH�� KRZHYHU�� VLWXDWLRQV� ZKHUH� LW� LV� PRUH� DSSURSULDWH� WR� SODFH� JUHDWHU� ZHLJKWLQJ� RQ

ODERUDWRU\� DQDO\VHV�� DV� VRPH� SODQWV� WKDW� JURZ� RQ� VDOLQH� ODQG� WKDW� GR� QRW� DFFXPXODWH� VDOWV�

1RUPDQ��������UHYHDOV�LQ�D�IROORZLQJ�SDSHU�WKDW�WKHUH�LV�D�FRQVLGHUDEOH�UDQJH�LQ�WKH�QXWULWLYH

YDOXH�RI�SODQWV�JURZLQJ�RQ�VDOLQH�ODQG�¤�DQG�WKLV�PXVW�UHSUHVHQW�DQ�RSSRUWXQLW\�WKDW�UHTXLUHV

H[SORLWDWLRQ�� � 7KH\� LQFOXGH� WDOO� ZKHDW� JUDVV�� DQQXDO� FORYHUV�� DQG� WKH� SURPLVLQJ� PHOLORWXV

VSHFLHV� �VHH�SDSHU�E\�7KRPSVRQ� LQ� WKLV�FRQIHUHQFH��� �%XW��RQH�QHHGV� WR�EH�DOVR�DOHUW� WR� WKH

SRVVLELOLW\� WKDW� WKH\� PD\� FRQWDLQ� VHFRQGDU\� FRPSRXQGV� WKDW� DGYHUVHO\� DIIHFW� DQLPDO

SHUIRUPDQFH�

6HFRQGDU\�FRPSRXQGV

%HWDLQHV�� WDQQLQV�� FRXPDULQV�� R[DODWHV�� QLWUDWHV�� WULWHUSHQRLGV�� VWHURLGV�� JO\FRVLGHV�� VDSRQLQV

DQG� DONDORLGV� DOO� KDYH� EHHQ� IRXQG� LQ� VDOLQH� SODQWV�� DQG� DOO�PD\� DIIHFW� DQLPDO� SHUIRUPDQFH�

7KHUH� DUH� WZR� WKRXJK� WKDW� ZDUUDQW� HOXFLGDWLRQ� ¤� R[DODWHV� DQG� WDQQLQV�� � 2[DODWHV� FDXVH

SUHFLSLWDWLRQ� RI� LQVROXEOH� FDOFLXP� R[DODWH� LQ� WKH� UXPHQ� DQG� NLGQH\�� DQG� XOWLPDWHO\� GHDWK�

6DOWEXVK�FDQ�FRQWDLQ�VLJQLILFDQW�TXDQWLWLHV�RI�R[DODWHV��R[DODWHV�FDQ�FDXVH�FDOFLXP�GHILFLHQF\�

DQG�VR�VXSSOHPHQWDU\�IHHGLQJ�ZLWK�FHUHDO�JUDLQV�QHHGV�WR�LQFOXGH�D�FDOFLXP�VXSSOHPHQW�VXFK

DV� OLPHVWRQH�� � 7DQQLQV� DUH� SRO\SKHQROLF� FRPSRXQGV� IRXQG� LQ�PDQ\� SODQWV� �H�J�� DFDFLD� DQG

ORWXV�VSHFLHV���DQG�ZKLOH�IURP������LQ�WKH�GLHW�SURWHFWV�SURWHLQ�IURP�UXPHQ�GHJUDGDWLRQ�DQG

LQFUHDVHV� WKH� DEVRUSWLRQ� RI� HVVHQWLDO� DPLQR� DFLGV�� ������ GHSUHVVHV� YROXQWDU\� IHHG� LQWDNH�

7KHUH� LV� DOVR� VRPH� HYLGHQFH� RI� WDQQLQV� SURYLGLQJ� VRPH� SURWHFWLYH� HIIHFWV� DJDLQVW

JDVWURLQWHVWLQDO�SDUDVLWHV�

&RPSOHPHQWDULW\�RI�VDOW�WROHUDQW�SODQWV

,Q�PDQ\�JUD]LQJ�H[SHULPHQWV�VKHHS�DQG�FDWWOH�FRQVXPH�D�ZLGH�YDULHW\�RI�SODQW�VSHFLHV��ZLWK

LQWDNH�RI�VDOLQH�SODQWV�IRUPLQJ�RQO\�D�PLQRU�SDUW�RI� WKH�GLHW�� �5HFHQW�VWXGLHV��1RUPDQ�HW�DO�

������(GZDUGV�HW�DO��������LQGLFDWH� WKDW�ZKHQ�JLYHQ�D�FKRLFH�VKHHS�SUHIHUHQWLDOO\�JUD]H� WKH

KLJKHU�QXWULWLYH�FRPSRQHQWV�RI�WKH�VZDUG��ZLWK�D�ORZ�EXW�SHUKDSV�LPSRUWDQW�FRQVXPSWLRQ�RI

WKH�SODQWV�FRQWDLQLQJ�KLJKHU�DPRXQWV�RI�VDOW���7KH�LPSRUWDQFH�RI�D�PL[WXUH�LQ�WKH�GLHW�FRXOG�EH

GXH�WR�WZR�IDFWRUV���)LUVWO\��D�QXPEHU�RI�FRQWUROOHG�H[SHULPHQWV�ZLWK�VKHHS�KDYH�VKRZQ�WKDW

PL[LQJ�RI�KD\�DQG�VDOWEXVK�RIWHQ�UHVXOWV�LQ�LQFUHDVH�LQ�WRWDO�IHHG�LQWDNH�¤�DQG�WKHUHIRUH�DQLPDO

SHUIRUPDQFH�� � 6HFRQGO\�� ORQJ�WHUP�JUD]LQJ� H[SHULPHQWV� LQGLFDWH� WKDW� WKH� DQLPDOV� FDQ� DGDSW

RYHU�WLPH�WR�VDOWEXVK�DQG�GRXEOH�WKHLU�LQWDNH�RI�WKLV�SODQW�PDWHULDO��/H�+RXHURX�������



&RQFOXGLQJ�UHPDUNV

7KH� LQIRUPDWLRQ�SUHVHQWHG�SURYLGHV�D� VQDSVKRW�RI� VRPH�RI� WKH�RSSRUWXQLWLHV�DQG�FRQVWUDLQWV

WKDW�H[LVW�IRU�HVWDEOLVKPHQW�DQG�H[SDQVLRQ�RI�JUD]LQJ�V\VWHPV�E\�XWLOLVLQJ�SDVWXUHV�JURZQ�RQ

VDOLQH� ODQG�� DQG�SODQWV� WKDW� FRQWDLQ� VDOWV� DQG� RWKHU� FRPSRXQGV� LQ� DOO� WKHLU� IRUPV� ¤� VRGLXP�

SRWDVVLXP�� FDOFLXP�� PDJQHVLXP�� FKORULGH�� VXOSKDWH�� FDUERQDWH� DQG� ELFDUERQDWH�� � ,W� LV� ZHOO

HVWDEOLVKHG� WKDW� VRPH� VDOWEXVK� DQG� EOXHEXVK� VSHFLHV� FDQ� FRQWDLQ� DPRXQWV� RI� VDOW� ZHOO� LQ

H[FHVV�RI�WKH����FRQWHQW��ZKLFK�KDV�EHHQ�VKRZQ�WR�GHSUHVV�DQLPDO�LQWDNH�

7KHUH� LV� DOVR� HYLGHQFH� WKDW� WKHUH� PD\� EH� D� FKDQJH� LQ� FDUFDVV� FRPSRVLWLRQ� DV� D� UHVXOW� RI

LQJHVWLRQ� RI� VDOW� ¤� VKHHS� SURGXFHG� FDUFDVVHV� RI� KLJKHU� SURWHLQ� ������� Y�� �������� OHVV� IDW

������� Y�� ������� DQG� WUHQG� WRZDUGV� KLJKHU� SURSRUWLRQ� RI� XQVDWXUDWHG� IDWV� ������ KLJKHU�

IROORZLQJ�GULQNLQJ�RI�ZDWHU�FRQWDLQLQJ������VRGLXP�FKORULGH��:DONHU�HW�DO����������7KH�ZRUN

RI�.��3HDUFH�LQ�RXU�ODERUDWRU\�LV�QRZ�WHVWLQJ�WKLV�HIIHFW�LQ�\RXQJ�VKHHS�IHG�VDOWEXVK�

,Q� HYDOXDWLQJ� RSWLRQV�� JLYHQ� WKH� SOHWKRUD� RI� LQWHUDFWLRQV� WKDW� PD\� RFFXU�� LW� LV� LPSRUWDQW� WR

GHILQH� WKH� DFWXDO� LPSDFW� RQ� WKH� DQLPDO� DV� VRRQ� DV� SRVVLEOH� LQ� DQ\� GHYHORSPHQW� SURJUDP�

6LPSOH�LVVXHV�VXFK�DV�WKRVH�RI�KLJK�VDOW�LQWDNH�OHDGLQJ�WR�ZDWHU�UHWHQWLRQ��VR�PHDVXUHPHQWV�RI

OLYHZHLJKW�FDQ� LQFRUUHFWO\�RYHUHVWLPDWH� WKH� IHHGLQJ�YDOXH�RI� WKH�SODQWV�� �7KH� IDFW� WKDW�FDWWOH

FRQVXPH� FRQVLGHUDEO\�PRUH� ZDWHU� WKDQ� VKHHS�ZKHQ� JUD]LQJ� VDOWEXVK�� DV� ZHOO� DV� HDW� ORZHU

TXDOLW\�IHHG��:LOVRQ�DQG�*UDHW]���������DQG�WKH�SRWHQWLDO�IRU�VDOW�DQG�VHFRQGDU\�FRPSRXQGV�WR

GUDPDWLFDOO\� FKDQJH� WKH� IHHGLQJ� YDOXH� RI� WKH� SODQW� RU� WKH� SDVWXUH� VZDUG�� VKRXOG� VHUYH� DV

FDXWLRQDU\�VLJQSRVWV�

$QG��WKH�EHQHILWV�RI�WKH�SDVWXUHV�WR�ZDWHU�TXDOLW\�DQG�WKH�HFRV\VWHP�FDQQRW�EH�XQGHUHVWLPDWHG�

DQG�QHHG�WR�EH�HYDOXDWHG�LI�WKH�ZLGHU�EHQHILWV�DUH�WR�EH�FRXQWHG�

7KLV� LV� WKH�IRXQGDWLRQ�IRU� WKH�ZRUN�FXUUHQWO\�EHLQJ�SODQQHG�DQG�XQGHUWDNHQ�E\�WKH�&5&�IRU

0DQDJHPHQW� RI� 'U\ODQG� 6DOLQLW\�� LQFOXGLQJ� &6,52�� VWDWH� 'HSDUWPHQWV� RI� $JULFXOWXUH�� WKH

8QLYHUVLW\� RI� $GHODLGH�� 0HDW� DQG� /LYHVWRFN� $XVWUDOLD�� /DQG� DQG� :DWHU� $XVWUDOLD� DQG

$XVWUDOLDQ�:RRO�,QQRYDWLRQV�

$&.12:/('*(0(176

0\�FROOHDJXHV�'DYLG�0DVWHUV��5RE\Q�'\QHV� DQG�+D\OH\�1RUPDQ� IRU� WKHLU� FRQWULEXWLRQV� WR

WKLV�SDSHU�

5()(5(1&(6

/H�+RXHURX��+�1�����������7KH�UROH�RI�VDOWEXVKHV��$WULSOH[�VSS���LQ�DULG�ODQG�UHKDELOLWDWLRQ�LQ

WKH�0HGLWHUUDQHDQ�%DVLQ��D�UHYLHZ���$JURIRUHVWU\�6\VWHPV�������������

(GZDUGV�� 1�-��� +RFNLQJ� (GZDUGV�� -�(��� 6DQGHUV�� '�� DQG� 5HYHOO�� '�.�� �������� � 6KHHS

SURGXFWLRQ�RI�SXFFLQHOOLD�EDVHG�SDVWXUHV�LQ�6RXWK�$XVWUDOLD���$QLP��3URG��$XVW����������



+DWWRQ�7�-��DQG�1XOVHQ�5�$�����������7RZDUGV�DFKLHYLQJ�IXQFWLRQDO�PLPLFU\�ZLWK�UHVSHFW�WR

ZDWHU�F\FOLQJ�LQ�VRXWKHUQ�$XVWUDOLDQ�DJULFXOWXUH���$JURIRUHVWU\�6\VWHPV������������

+RRSHU�� 6��� 0DUWLQ�� 3�� DQG� /RYH�� *�� �������� � ¨*HW� ELJ� RU� JHW� RXW©�� ,V� WKLV� PDQWUD� VWLOO

DSSURSULDWH�IRU�WKH�QHZ�FHQWXU\"���$QLP��3URG��$XVW�������������

/HH��*�-���*UDKDP��5�3���$OFRFN��'��DQG�6RXWKZHOO��$�����������3DVWXUH�LQWDNH�DQG�SURGXFWLRQ

RI�0HULQR�ZHDQHU�VKHHS�JUD]LQJ�SDVWXUHV�JURZLQJ�RQ�VDOLQH� ODQG�LQ�6RXWKHUQ�16:���$QLP�

3URG��$XVW����������

0DVWHUV�� '�*��� 1RUPDQ�� +�&�� DQG� '\QHV�� 5�$�� �������� � 2SSRUWXQLWLHV� DQG� OLPLWDWLRQV� IRU

DQLPDO�SURGXFWLRQ�IURP�VDOLQH�ODQG���$VLDQ�$XVW��-��$QLP��6FL������6SHFLDO�,VVXH����������

1RUPDQ��+�&���0DVWHUV��'�*���'\QHV��5�$���+HQU\��'�$��DQG�/OR\G��0�-�����������/LYHZHLJKW

FKDQJH�DQG�ZRRO�JURZWK�LQ�\RXQJ�VKHHS�JUD]LQJ�D�PL[HG�VDOWEXVK�DQG�EDODQVD�FORYHU�SDVWXUH�

$QLP��3URG��$XVW����������

3HDUFH��.�/���0DVWHUV��'�*���)ULHQG��&���5LQWRXO��$��DQG�3HWKLFN��'�:�����������:RRO�JURZWK

DQG�OLYHZHLJKW�JDLQ�LQ�VKHHS�IHG�D�VDOWEXVK�DQG�EDUOH\�UDWLRQ���$QLP��3URG��$XVW���������

6ZLQJOH��5�6���*OHQQ��(�3��DQG�6TXLUHV��9�����������*URZWK�SHUIRUPDQFH�RI�ODPEV�IHG�PL[HG

GLHWV�FRQWDLQLQJ�KDORSK\WH�LQJUHGLHQWV���$QLPDO�)HHG�6FLHQFH�DQG�7HFKQRORJ\������������

7KRPSVRQ�� $�1��� (YDQV�� 3�0��� *RUGRQ�� '�-�� DQG� %\URQ�� $�+�� �������� � :RRO� SURGXFWLRQ

UHVSRQVH�WR�JUD]LQJ�PHOLORWXV�DOED�RQ�VDOW�DIIHFWHG�ODQG�LQ�6RXWK�ZHVW�9LFWRULD���$QLP��3URG�

$XVW���������

:DONHU��'�-���3RWWHU��%�-��DQG�-RQHV��*�%���������� �0RGLILFDWLRQ�RI�FDUFDVH�FKDUDFWHULVWLFV� LQ

VKHHS�PDLQWDLQHG�RQ�D�VDOLQH�ZDWHU�UHJLPH���$XVW��-��([S��$JULF��$QLP��+XVE������������

:LOVRQ��$�'�����������7KH�WROHUDQFH�RI�VKHHS�WR�VRGLXP�FKORULGH�LQ�IRRG�DQG�GULQNLQJ�ZDWHU�

$XVW��-��$JULF��5HV�������������

:LOVRQ��$�'��DQG�*UDHW]��5�'�����������&DWWOH�DQG�VKHHS�SURGXFWLRQ�RQ�DQ�$WULSOH[�YHVLFDULD

�6DOWEXVK��FRPPXQLW\���$XVW��-��$JULF��5HV�������������


