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:H�� WKH� VKDUN� UHVHDUFKHUV� RI� WKH� ZRUOG�� DUH� FRP�
SHOOHG� WR� XUJH� WKH� JRYHUQPHQWV� RI� DOO� QDWLRQV� WR� WDNH
LPPHGLDWH� VWHSV� WR� FRQVHUYH� UHPDLQLQJ� VKDUN� SRSXOD�
WLRQV�ZRUOGZLGH��7KHUH�LV�D�GLUH�DQG�LPPHGLDWH�QHHG�WR
UDLVH�KXPDQ�DZDUHQHVV�JOREDOO\�DERXW�WKH�WKUHDW�WR�VKDUN
SRSXODWLRQV�DQG�WR�SURPRWH�WKHLU�PDQDJHPHQW��EHIRUH�LW
LV�WRR�ODWH�

6KDUNV� DUH� RQH� RI� QDWXUH
V� PRVW� REYLRXV� LQGLFDWRUV
UHJDUGLQJ� WKH� KHDOWK� RI�PDULQH� HFRV\VWHPV�� VKDUNV� DQG
UHODWHG�VSHFLHV�RI�UD\V�DQG�VNDWHV�DUH�YLWDO�IL[WXUHV�ZLWKLQ
WKH�LQWULFDWH�DQG�YDULHG�IRRG�ZHEV�WKDW�FRYHU�IXOO\�PRVW
RI�RXU�SODQHW¤V� VXUIDFH�� )RVVLO� UHFRUGV� LQGLFDWH� D� WHQXUH
RI�RYHU�����PLOOLRQ�\HDUV�DQG�KXQGUHGV�RI�VSHFLHV�DW�RU
QHDU� WKH� WRS� RI� WLGDO� HVWXDULQH�� QHULWLF�� EHQWKLF� DQG�SH�
ODJLF�HQYLURQPHQWV��7KHVH�RIWHQ�PDOLJQHG�FUHDWXUHV�UHS�
UHVHQW� WKLV� SODQHW¤V� RULJLQDO� DQG� SULPDU\� MDZHG� YHUWH�
EUDWHV� DQG� WKH\� QHHG� SURWHFWLRQV�UHJXODWLRQV� DJDLQVW
VRPH� RI� WKH�PDQ\� LPSDFWV� RI� PRGHUQ� KXPDQLW\�� FRP�
PHUFLDO�DQG� UHFUHDWLRQDO� VKDUN� ILVKLQJ�� H[KLELW� H[SORLWD�
WLRQV�� KDELWDW� GLVUXSWLRQ�� FRQWDPLQDWLRQ� DQG� SROOXWLRQ
FRQWLQXHV� WR� GHQXGH� DQG� SRLVRQ� WKH� FKDUDFWHU� RI� RXU
SODQHW��DQG�WKRVH�WKDW�GZHOO�WKHUH�

6KDUNV�KDYH�PXFK�PRUH� FDXVH� WR� IHDU� KXPDQV� WKDQ
WKH�RWKHU�ZD\�DURXQG��0RGHUQ�KXPDQ�ILVKLQJ�SUDFWLFHV�
ERWK�FRPPHUFLDO�DQG�UHFUHDWLRQDO��DUH�HUDGLFDWLQJ�PDQ\
VSHFLHV�RI�VKDUNV�ZKLOH�GLVUXSWLQJ�WKHLU�UHVSHFWLYH�HFROR�
JLHV�� $V� D� FRQVHTXHQFH� RI� LQFUHDVHG� FRPPHUFLDO� DQG
UHFUHDWLRQDO�SUHVVXUHV� RQ� VKDUN� SRSXODWLRQV�ZRUOGZLGH�
WKHLU�QXPEHUV�DUH�QRZ�LQ�VHULRXV�JOREDO�GHFOLQH�

0DQ\� VSHFLHV�� LQFOXGLQJ� EOXH� VKDUNV�� RFHDQLF
ZKLWHWLSV�� VKRUWILQ� PDNRV�� SLNHG� GRJILVK�� VPRRWK�
KRXQGV��UHHI�VKDUNV�DQG�HYHQ�WKH�ZKDOH�VKDUN��DUH�KHDY�
LO\�H[SORLWHG�� ,W� LV�HVWLPDWHG� WKDW�HYHQ� LI�DOO�FRPPHUFLDO
ILVKLQJ�ZHUH�WR�FHDVH��PDQ\�RI�WKH�ODUJH�VKDUNV�PD\�QRW

UHFRYHU� ZLWKLQ� ��� \HDUV�� LI� HYHU�� ,URQLFDOO\�� HYHQ� ZLWK
VKDUN�SRSXODWLRQV�SOXPPHWLQJ� LQ�ERWK�QXPEHU�DQG� IRU�
PHU� UDQJH�� WKH\�DUH� VWLOO� EHLQJ� GHSLFWHG�DV� D� KD]DUG� WR
KXPDQLW\��$Q�HVWLPDWHG�����RI�WKH�ZRUOG�VKDUN�FDWFK�LV
EHOLHYHG�WR�EH�WDNHQ�DFFLGHQWDOO\�ZKLOH�ILVKLQJ�IRU�RWKHU
VSHFLHV� VXFK� DV� WXQD� DQG� VZRUGILVK�� 7KLV� XQSODQQHG
FDSWXUH� RI� PDULQH� DQLPDOV� LV� FDOOHG� �E\FDWFK��� 3HODJLF
ORQJOLQHV��ZKLFK� DUH� VLQJOH�VWUDQGHG� ILVKLQJ� OLQHV� ��� WR
��� NLORPHWUHV� ORQJ�� ZLWK� DQ� DYHUDJH� RI� ����� EDLWHG
KRRNV��DV�ZHOO�DV�RSHQ�RFHDQ�GULIW�JLOO�QHWV��RIWHQ�LOOHJDO�
OLWHUDOO\�ILOWHU�PDULQH�OLIH�IURP�WKH�VHDV��,Q�VRPH�UHJLRQV�
WKH�QXPEHU�RI� VKDUNV� FDXJKW� E\� ORQJOLQH� ILVKHUPHQ� DF�
FRXQW�IRU�����RI�WRWDO�FDSWXUHV��$V�WKH�ERQ\�ILVK�ILVKHU�
LHV�KDYH�EHHQ�GHSOHWHG��ILVKHUPHQ�KDYH�FRPSHQVDWHG�E\
LQFUHDVLQJ� VKDUN� FDSWXUHV�� +RZHYHU�� VKDUNV� DUH� RIWHQ
PRUH�YXOQHUDEOH�WR�RYHUILVKLQJ�WKDQ�ERQ\�ILVK�DUH�GXH�WR
WKHLU�VORZ�UDWH�RI�PDWXULW\�DQG�ORZ�ELUWK�QXPEHUV�

+DYLQJ�HYROYHG�RYHU�WKH�SDVW�����PLOOLRQ�\HDUV�DW�RU
QHDU� WR� WRS� RI� WKH� IRRG� FKDLQ�� VKDUNV� KDYH� GHYHORSHG
LQWR�FUHDWXUHV�ZLWK�UHODWLYHO\�IHZ�QDWXUDO�SUHGDWRUV��7KH\
KDYH� WKULYHG� GHVSLWH� DQ� DUGXRXV� UHSURGXFWLRQ� PRGH
FRQVLVWLQJ�RI�SHULRGLF�RU�LQIUHTXHQW�FRSXODWLRQ�IROORZHG
E\� ORQJ� JHVWDWLRQ� SHULRGV� ZKHUHE\� WKH\�PDWXUH� VORZO\
DQG�KDYH� IHZ�\RXQJ��$V�DSH[�SUHGDWRUV�� VKDUNV�DUH�QRW
HTXLSSHG�WR�ZLWKVWDQG�SUHGDWLRQ�WKHPVHOYHV�DQG��IRU�WKH
DERYH�UHDVRQV��DUH�KLJKO\�YXOQHUDEOH�WR�H[SORLWDWLRQ��([�
DFHUEDWLQJ� WKH� SUREOHP� LV� WKH� IDFW� PDQ\� VKDUN� VSHFLHV
VHJUHJDWH� E\� VL]H� DQG� VH[�� VXFK� WKDW� H[SORLWDWLRQ� LQ� D
QXUVHU\� DUHD� FDQ� EH� FULWLFDOO\� GHYDVWDWLQJ�� ,W� KDV� EHHQ
GHPRQVWUDWHG� WKDW�PRVW� FRPPHUFLDO� VKDUN� ILVKHULHV� FRO�
ODSVH�ZLWKLQ�D�IHZ�\HDUV�GXH�WR�FRPPHUFLDO�H[WLQFWLRQ�RI
WKH�WDUJHW�UHVRXUFH�

+XPDQV�FDWFK�VKDUNV� LQ�RUGHU� WR�REWDLQ�PHDW��FDUWL�
ODJH��VNLQ��RLO�DQG�RWKHU�SURGXFWV��6KDUN�ILQV�DUH�XVHG�LQ
$VLDQ�FRRNLQJ� WR�SUHSDUH�VKDUN� ILQ�VRXSV��5HFHQWO\�� WKH
GHPDQG�IRU�VKDUN�ILQV�KDV�LQFUHDVHG�GUDPDWLFDOO\��ODUJHO\
GXH� WR� H[SDQGLQJ� DQG� GHYHORSLQJ� PDUNHWV� LQ� WKH� 3HR�
SOH¤V� 5HSXEOLF� RI�&KLQD� DQG� WKHLU� FRPSHWLWRUV� LQ� -DSDQ
DQG�7DLZDQ�� 6KDUN� ILQV� IHWFK� D� KLJK� SULFH� DQG� WKLV� KDV
OHG�WR�WKH�SUDFWLFH�RI�ILQQLQJ�VKDUNV�DW�VHD��ZKHUH�WKH�ILQV
DUH� VOLFHG� RII� ZKLOH� WKH� UHVW� RI� WKH� ERG\� LV� GLVFDUGHG
RYHUERDUG��2IWHQ��WKH�VKDUN�LV�VWLOO�DOLYH�ZKHQ�ILQQHG�DQG
ZLOO� IDFH�D� VORZ� DQG� DJRQL]LQJ� GHDWK� DV� LW� VLQNV� WR� WKH
VHDIORRU��$OPRVW� DOO� VSHFLHV� RI� ODUJH� DQG�PHGLXP�VL]HG
VKDUNV� DUH� ILVKHG� IRU� WKHLU� ILQV�� 7KH� JLJDQWLF� JURZWK� LQ�
GXVWU\�RI�VKDUN�DQG�VKDUN� ILQ� ILVKHULHV� LV�QR� ORQJHU� UHOH�
JDWHG�WR�FHUWDLQ�$VLDQ�FXOWXUHV�EXW�KDV�H[SDQGHG�WR�PDU�
NHWV� LQ� (XURSH�� $IULFD�� &HQWUDO� DQG� 6RXWK� $PHULFD� DQG
PDQ\� GHYHORSLQJ� QDWLRQV� LQ� WKH� ,QGLDQ� DQG� 3DFLILF
2FHDQV�� 6KDUN�PHDW� DQG� VKDUN� E\SURGXFWV� DUH� DOVR� LQ�
FUHDVLQJO\� EHLQJ� XVHG� DV� D� FKHDS� VXSSOHPHQW� IRU� OLYH�
VWRFN�DQG�GRPHVWLF�DQLPDO�IHHG��$GGLWLRQDOO\��VKDUN�FDU�
WLODJH� LV� IUDXGXOHQWO\� DGYHUWLVHG� LQ� SKDUPDFHXWLFDOV� DV
VHUYLQJ� D� UROH� LQ� FDQFHU� SUHYHQWLRQ�� 7KLV� PDUNHWLQJ� LV
EDVHG� RQ� WKH� ZURQJIXO� DVVXPSWLRQ� WKDW� VKDUNV� GR� QRW
VXIIHU� IURP� FDQFHU� DQG� LJQRUHV� WKH� PRXQWLQJ� VFLHQWLILF
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UHVHDUFK� LQGLFDWLQJ� WKDW� VKDUN� FDUWLODJH� FDQQRW� HLWKHU
FXUH�RU�SUHYHQW�WKLV�GLVHDVH��6RPH�VKDUN�SURGXFWV��KRZ�
HYHU��DUH�WUDGLWLRQDO�DQG�YLDEOH��6KDUN�OLYHU�LV�ULFK�LQ�YL�
WDPLQV�DQG�SURYLGHV�RLO�DQG�VTXDOHQH��ZKLFK�DUH�XVHG�DV
OXEULFDQWV�� FRVPHWLFV� DQG� SKDUPDFHXWLFDOV�� /LNHZLVH�
VKDUN�VNLQ�LV�XVHG�DV�D�W\SH�RI�OHDWKHU�DQG�VKDUN�FRUQHDV
KDYH�EHHQ�XVHG�DV�VXEVWLWXWHV�IRU�KXPDQ�FRUQHDV��7HHWK�
MDZV� DQG� WD[LGHUPLHG� VSHFLPHQV� KDYH� EHHQ� XVHG� DV
GHFRUDWLRQV�DQG�DV�VRXYHQLUV�

,W� LV� XQFOHDU� KRZ�PDQ\� VKDUNV� DUH� FDXJKW� DQQXDOO\�
EXW� VRPH� FRQVHUYDWLRQLVWV� HVWLPDWH� WKH� QXPEHU� WR� EH
XSZDUGV� RI� ���� PLOOLRQ�� $� UHFHQW� HVWLPDWH� RI� VKDUNV
NLOOHG�LQ�WKH�ILQ�WUDGH�DORQH�VWDQGV�DW����PLOOLRQ�SHU�\HDU�
$QQXDO� ODQGLQJV� RI� FDUWLODJLQRXV� ILVK� UHSRUWHG� WR� WKH
)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2��RI� WKH�8QLWHG
1DWLRQV�DPRXQWV�WR�DURXQG���������WRQV��EXW�WKH�DFWXDO
WRQQDJH�LV�OLNHO\�WR�EH�PXFK�KLJKHU�DV�D�UHVXOW�RI�XQGHU�
UHSRUWLQJ�� ,QGXVWULDO� ILVKLQJ�YHVVHOV� RIWHQ� RSHUDWH� LQ� IOD�
JUDQW�YLRODWLRQ�RI�ILVKLQJ�UHJXODWLRQV�DQG��LQ�UHFHQW�GHF�
DGHV�� LW�KDV�EHHQ�HVWLPDWHG� WKDW�VKDUN�SRSXODWLRQV�KDYH
GHFOLQHG�E\�RYHU�����

+XPDQV�DOVR�SOD\�D�UROH�LQ�GHFUHDVLQJ�VKDUN�SRSXOD�
WLRQV� DV� D� UHVXOW� RI� LQFUHDVHG� KDELWDW� GHVWUXFWLRQ�� UH�
VRXUFH� GHSOHWLRQ� DQG� HQYLURQPHQWDO� SROOXWLRQ�� 7R[LF
FKHPLFDOV�DEVRUEHG�RU� LQJHVWHG� E\� VPDOOHU� DQLPDOV� DUH
SDVVHG� XS� WKH� IRRG� FKDLQ� WKURXJK� FRQVXPSWLRQ�� 7RS
SUHGDWRUV��OLNH�VKDUNV��DUH�DW�WKH�KLJKHVW�ULVN�RI�FRQWDPL�
QDWLRQ�DV� WR[LQV� DFFXPXODWH�ZLWKLQ� WKH� IRRG�FKDLQ��EH�
FRPLQJ�PRVW�FRQFHQWUDWHG�DW�WKH�WRS�

6HYHUDO� VKDUN� VSHFLHV� DUH� QRZ� SURWHFWHG� LQ� VRPH
FRXQWULHV��EXW� LW� LV� QRW� HQRXJK��$� FRPSUHKHQVLYH� SRO\�
QDWLRQDO�DSSURDFK�LV�ZDUUDQWHG��&RQVHUYDWLRQ�DQG�PDQ�
DJHPHQW� RI� VKDUN� ILVKHULHV� QHHGV� WR� EH� EDVHG� XSRQ� UH�
VHDUFK�LQ�ELRORJ\��HFRORJ\��GLVWULEXWLRQ��DEXQGDQFH�DQG
H[SORLWDWLRQ�RI�VKDUNV��WKHLU�SUH\�DQG�DVVRFLDWHG�V\VWHPV�

'HVSLWH�EHLQJ�LPSRUWDQW�SDUWV�RI�PDULQH�HFRV\VWHPV�
VKDUN� UHVHDUFK� LV�RIWHQ�QHJOHFWHG� LQ� IDYRXU�RI� WKH�PRUH
FRPPHUFLDOO\� YLDEOH� ERQ\� ILVK� DQG� FROODERUDWLRQ� EH�
WZHHQ�DJHQFLHV�DQG�DFDGHPLFV� LV�RIWHQ�ZDQWLQJ� IRU� FR�
RSHUDWLRQ�� %LRORJLFDO� LQIRUPDWLRQ� RQ� WKH� OLIH� KLVWRU\� RI
PDQ\� VKDUN� VSHFLHV� LV� QHFHVVDU\� WR� EHWWHU� DVVHVV� VWRFN
VWDWXV� DQG�KDUYHVW� LPSDFW�� ,W� LV� DOVR� QHFHVVDU\� WR� EHWWHU
PDQDJH�ILVKHULHV�LQ�ZKLFK�VKDUNV�FRQVWLWXWH�D�VLJQLILFDQW
OHYHO�RI�E\FDWFK��7KH�ODFN�RI�HIIHFWLYH�PDQDJHPHQW�DQG
SROLF\�HQIRUFHPHQW� LQ�PDQ\�FRXQWULHV� LV� OHDGLQJ� WR� WKH

H[WLQFWLRQ�RI�PDQ\�VKDUN�VSHFLHV��&RQVHTXHQWO\�� WKH�UH�
PRYDO� RI� VKDUNV� FRQWLQXHV� WR� XSVHW� DQG� GHVWDELOL]H� WKH
HFRORJLFDO� EDODQFH� EHWZHHQ� SUHGDWRU� DQG� SUH\�� 7KH
DELOLW\�RI�PDULQH�HFRV\VWHPV�WR�VXSSRUW�OLIH�KDV�EHHQ�VH�
YHUHO\�FULSSOHG�DQG�WKH�V\VWHP�LV�QRZ�LQ�GDQJHU�RI�FRO�
ODSVH�

7KHUHIRUH��ZH�DVN�JRYHUQPHQWV�RI�DOO�QDWLRQV�IRU�LP�
PHGLDWH�
� SURWHFWLRQ�RI�DOO�HQGDQJHUHG�VKDUN�VSHFLHV�
� WRWDO� EDQ� RQ� VKDUN� ILQQLQJ� LQ� QDWLRQDO� DQG� LQWHUQD�

WLRQDO�ZDWHUV�
� PDQDJHPHQW� RI� ILVKHULHV� LQ� ZKLFK� VKDUNV� FRQVWLWXWH

VLJQLILFDQW�E\FDWFK�
� PDQDJHPHQW�RI�GLUHFWHG�VKDUN�ILVKHULHV�
� FRQWURO�RI�WUDGH�DQG�XWLOL]DWLRQ�RI�VKDUN�SURGXFWV�
� LQYHVWPHQW� RI� UHVRXUFHV� LQWR� UHVHDUFK� RQ� VKDUNV� WR

EHWWHU�DVVHVV�VWRFN�VWDWXV�DQG�KDUYHVW�LPSDFW�

8QWLO� WKLV� DQQRXQFHPHQW�� WKH� SHWLWLRQ� KDV� EHHQ
VLJQHG�E\�����VKDUN�UHVHDUFKHUV�

6KRUWILQ�PDNR�VKDUNV� �,VXUXV�R[\ULQFKXV�� DW� WKH�0LODQR
ILVK�PDUNHW��,WDO\��3KRWR��$��'H�0DGGDOHQD��
$WODQWVNL� PDNRML� �,VXUXV� R[\ULQFKXV�� QD� PLODQVNL� ULEML
WUËQLFL��)RWR��$��'H�0DGGDOHQD��

$OHVVDQGUR�'H�0DGGDOHQD��6HDQ�9DQ�6RPPHUDQ�	
:ROIJDQJ�/HDQGHU
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