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/LVWHU��RQH�RI�WKH�ODWH�QLQHWHHQWK�FHQWXU\¶V�³IDWKHUV�RI�PLFURELRORJ\�´�DND�WKH
³IDWKHUV�RI�JHUP�WKHRU\�´�:KHQ�3HWUL�DUULYHG�LQ�.RFK¶V�ODE�LQ�������ODE
DVVLVWDQWV�ZHUH�XVLQJ�IODW�JODVV�SODWHV�WR�JURZ�EDFWHULD�FRORQLHV���7KH\�ZRXOG
SRXU�WKH�EDFWHULD�DORQJ�ZLWK�D�JHODWLQ�FXOWLYDWLRQ�PHGLXP�RQ�WRS�RI�WKH�JODVV�
OD\HU�WKH�SODWHV��FRYHU�WKHP�ZLWK�D�ODUJH�JODVV�EHOO�MDU��DQG�WKHQ�KHDW�WKH�ZKROH
WKLQJ�WR�FXOWLYDWH�WKH�FRORQ\�>L@���BHGQ����7KLV�ZDV�D�FXPEHUVRPH�SURFHVV��DQG
LW�PDGH�FRXQWLQJ�EDFWHULD�GLIILFXOW�XQGHU�D�PLFURVFRSH��DQ�HVVHQWLDO�WRRO�IRU
PDNLQJ�PLFURRUJDQLVPV�YLVLEOH��3HWUL�LPSURYHG�WKH�WHFKQLTXH��+H�GHYHORSHG�D
VPDOOHU��URXQG��IODW�ERWWRPHG�GRXEOH�GLVK�ZLWK�VLGHV��2QH�GLVK�ZDV�VOLJKWO\
ODUJHU��VHUYLQJ�DV�D�OLG�DQG�D�VKLHOG���$V�3HWUL�H[SODLQHG��LQ�KLV�VKRUW������SDSHU
�KWWS�����������������I]M[�ZVZ�QHZLQGH[�ZVZI]MV�SGI�����S����SGI���³$
PLQRU�PRGLILFDWLRQ�RI�WKH�SODWLQJ�WHFKQLTXH�RI�.RFK�´�³XQGHU�WKHVH�FRQGLWLRQV�
FRQWDPLQDWLRQ�IURP�DLUERUQH�JHUPV�UDUHO\�RFFXUV�´>LL@���BHGQ���.H\�WR�WKLV
PRGLILFDWLRQ�ZDV�KRZ�3HWUL�PDGH�KLV�GLVK�ILW�XQGHU�D�PLFURVFRSH�

,W¶V�QRW�FOHDU�KRZ�RU�ZLWK�ZKRVH�KHOS�3HWUL�PDQXIDFWXUHG�WKH�GLVK���%XW�ZH�GR
NQRZ�DQRWKHU�FUXFLDO�FR�LQQRYDWLRQ�±�UHSODFLQJ�JHODWLQ�ZLWK�DJDU�DV�D�FXOWXUH
PHGLXP�LQ�WKH�SHWUL�GLVK�±�FDPH�WKURXJK�WKH�KHOS�RI�IHOORZ�ODE�DVVLVWDQW
:DOWHU�+HVVH��DQG�KLV�ZLIH�$QJHOLQD���$QJHOLQD�+HVVH��ZKR�RIWHQ�DVVLVWHG
:DOWHU�LQ�WKH�.RFK�ODE��OHDUQHG�DERXW�DJDU��WKH�0DOD\�ZRUG�IRU�D
SRO\VDFFKDULGH�GHULYHG�IURP�UHG�DOJDH�VHDZHHG��IURP�KHU�'XWFK�QHLJKERU�LQ
1HZ�<RUN��ZKR�KDG�PLJUDWHG�IURP�-DYD���8QOLNH�JHODWLQ��DJDU�LV�KHDW�VWDEOH�DQG
ZDV�DEOH�WR�NHHS�$QJHOLQD¶V�VXPPHU�MHOOLHV�VWLII�>LLL@���BHGQ����3DUW�RI�D�ODUJHU
VWRU\�DERXW�VFLHQFH��GRPHVWLFLW\��FRORQLDOLVP�DQG�JHQGHU�WRR�ORQJ�WR�WHOO�KHUH�
WKH�FRPELQDWLRQ�RI�WKH�GLVK�DQG�WKH�DJDU�PDGH�LW�SRVVLEOH�WR�SXULI\�DQG�FORQH
EDFWHULDO�FRORQLHV�GHULYHG�IURP�VLQJOH�FHOOV�ZLWK�WKH�ULJKW�KHDW�FRQGLWLRQV��7KLV�
LQ�WXUQ�DOORZHG�VFLHQWLVWV�WR�LGHQWLI\�EDFWHULD�UHVSRQVLEOH�IRU�GLVHDVH��XQGHU�D
PLFURVFRSH�

��KWWS���VRPDWRVSKHUH�QHW�DVVHWV����S[�*ODVVB3HWULBGLVK�MSJ�

/LOO\B0��*ODVV�3HWUL�GLVK��:LNLPHGLD�&RPPRQV

7KH�SHWUL�GLVK�KHOSHG�WKH�ODERUDWRU\�VFLHQWLVWV�VHH�DQG�FRXQW�VRPHWKLQJ�WKDW
ZDV�QHZ��PLFURRUJDQLVPV���,W�ZDV�RQO\�D�IHZ�GHFDGHV�HDUOLHU�WKDW�VFLHQWLVWV�KDG
EHJXQ�WR�LGHQWLI\�GLVHDVHV�DV�HQWLWLHV�RQ�WKHLU�RZQ��VHSDUDWHG�IURP
LGLRV\QFUDWLF�HQYLURQPHQWV�DQG�KXPDQ�ERGLHV�>LY@���BHGQ����7KH�SHWUL�GLVK
KHOSHG�JURZ�PLFURELRORJ\�DQG�WKH�UHODWLYHO\�QHZ�³JHUP�WKHRU\´�RI�GLVHDVH�

3HWUL�GLVKHV�DUH�DOVR�FDOOHG�FHOO�FXOWXUH�GLVKHV���7KLV�XVH�RI�³FXOWXUH´�KDUNHQV

EDFN�WR�WKH�FXOWLYDWLRQ�RI�DJULFXOWXUH�DQG�DQLPDO�KXVEDQGU\�RI�WKH���WK�FHQWXU\�
ZKLFK�ZDV�H[WHQGHG�WR�WKH�SURFHVV�RI�KXPDQ�GHYHORSPHQW�DQG�HYHQWXDOO\
OLQNHG�E\�SKLORVRSKHUV��OLNH�-RKDQQ�*RWWIULHG�+HUGHU��WR�SHRSOH�PDULQDWLQJ�LQ
SDUWLFXODU�FRQGLWLRQV�RI�SODFH��ODQJXDJH��VSLULW�DQG�WUDGLWLRQ���7KLV�FXOWXUH�ZDV
QRW�RSSRVHG�WR�QDWXUH��DV�LW�FDPH�WR�EH�ODWHU�RQ��EXW�UDWKHU�ZDV�SDUW�RI�WKH
PDWHULDO�SURFHVVHV�RI�DQ�RUJDQLVP¶V�GHYHORSPHQW��7KH�SHWUL�GLVK¶V�DELOLW\�WR
FXOWXUH�EDFWHULD�DQG�NHHS�RXW�FRQWDPLQDWHV�ZDV�WKXV�ERWK�ROG�DQG�QHZ��2OG
EHFDXVH�FXOWXULQJ�EDFWHULD�GHYHORSHG�RUJDQLVPV�VKDSHG�E\�WKH�HQWDQJOHG
FRQGLWLRQV�RI�WKH�FXOWXUH�PHGLXP�VXUURXQGLQJ�WKHP��QHZ�EHFDXVH�WKH�SURPLVH
RI�WKH�GHPDUFDWHG�ERXQGDULHV�RI�D�FRQWUROOHG�H[SHULPHQW�XVLQJ�D�SHWUL�GLVK
SRVLWHG�D�ZRUOG�ZKHUH�VHSDUDWLRQ�EHWZHHQ�RUJDQLVPV�DQG�HQYLURQPHQW�ZDV
SRVVLEOH�



$UJXDEO\��WKLV�QHZ�DELOLW\�WR�VHSDUDWH�RUJDQLVP�DQG�HQYLURQPHQW�ZLWKLQ�JHUP

WKHRU\�DQG�SHWUL�GLVKHV�FDPH�EXQGOHG�ZLWK�QHZ�NLQGV�RI�SHUVRQV�±�LQGLYLGXDOV

ZKR�EHFDPH�VWDEOH��VHSDUDWH�HQWLWLHV��ERXQGHG�DQG�LPSHUYLRXV�WR�WKH�RXWVLGH

ZRUOG���,Q�RWKHU�ZRUGV��ZLWKLQ�WKH�ODWH�QLQHWHHQWK�FHQWXU\��QHZ�NLQGV�RI

LQYLRODEOH�DQG�GLVFUHWH�HQWLWLHV�ZHUH�ERUQ��ERWK�WKH�LQGLYLGXDWHG
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SHRSOH�
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UHODWHG�WUDQVIRUPDWLRQV�DV�ZHOO���7KH�JHUP�OLQH�RI�WKH�ODWH�QLQHWHHQWK�FHQWXU\�

OLNH�JHQHV�WKDW�FDPH�ODWHU��IRUPHG�WKH�EDVLV�IRU�D�³SDUWLFXODWH�WKHRU\�RI

LQKHULWDQFH�´�7KLV�WKHRU\�ZDV�XQGHUVWRRG�DV�WKH�JHQHUDWLRQDO�SDVVLQJ�RI

GLVFUHWH�SDUWLFOHV�ZKLFK�ZHUH�QRW�DIIHFWHG�E\�OLIH�FLUFXPVWDQFHV�>Y@���BHGQ���

*HUP�SODVP�EHFDPH�SDUW�RI�HPHUJHQW�PRGHOV�WKDW�SODFHG�UHSURGXFWLYH

SURFHVVHV�VROHO\�LQVLGH�WKH�ERG\��LQVWHDG�RI�DQ�ROGHU�/DPDUNLDQ�JHQHUDWLRQ

FRQFHUQHG�ZLWK�KRZ�DFTXLUHG�FKDUDFWHULVWLFV�FRXOG�EH�SDVVHG�JHQHUDWLRQDOO\

DQG�KRZ�³PDWHUQDO�LPSUHVVLRQV´�FRPLQJ�IURP�RXWVLGH�D�PRWKHU¶V�ZRPE�FRXOG

DIIHFW�WKH�FRQFHSWXV�ZLWKLQ���7KH�JHUP�OLQH�OLPLWHG�WKH�QXPEHU�RI�³DFWRUV´

LQYROYHG�WR�WKH�JHUP�SODVP�RI�DQ�LQGLYLGXDO�PDQ�DQG�DQ�LQGLYLGXDO�ZRPDQ��

7KH�ZRPE�ZDV�UHQGHUHG�VXSHUIOXRXV�WR�KRZ�FKLOGUHQ�WXUQHG�RXW��DQG�ZRPHQ

EHFDPH�SDVVLYH�YHVVHOV�RI�WKH�IXWXUH���:LWK�WKH�ODWHU�GHYHORSPHQW�RI�DVVLVWHG

UHSURGXFWLRQ��SHWUL�GLVKHV�ZHUH�DOVR�DVVXPHG�WR�EH�LQHUW��KROGLQJ��EXW�QRW

VKDSLQJ�WKHLU�UHSURGXFWLYH�FRQWHQWV�

,Q�YLWUR�IHUWLOL]DWLRQ��,9)��EURXJKW�XV�WKH�XELTXLWRXV�LPDJH�RI�WKH�³WHVW�WXEH

EDE\�´�EXW�DV�DQ\RQH�ZLWK�D�SDVVLQJ�IDPLOLDULW\�ZLWK�WHFKQLTXHV�RI�DVVLVWHG

UHSURGXFWLRQ�NQRZV��WKH�PRUH�DFFXUDWH�LPDJH�ZRXOG�EH�D�³SHWUL�GLVK�EDE\�´

�:KHQ�,9)�ZDV�ILUVW�GHYHORSHG��ERWK�SURFHVV�DQG�SHWUL�GLVK�H[HPSOLILHG

SDUWLFXODWH�LQKHULWDQFH���5HSURGXFWLYH�FHOOV�ZHUH�WDNHQ�IURP�LQGLYLGXDO�ZRPHQ

DQG�PHQ¶V�ERGLHV��DQG�ZHUH�SODFHG�LQ�D�SHWUL�GLVK�ZLWK�FXOWLYDWLRQ�PHGLXPV�LQ

WKH�KRSHV�RI�PDNLQJ�DQ�HPEU\R���7KH�FHOOV�ZHUH�WKHQ�WUDQVIHUUHG�EDFN�LQWR�D

ZRPDQ¶V�ERG\��$Q\�UHVXOWLQJ�FKLOG�ZDV�D�FRPELQDWLRQ�RI�RQO\�WKHVH�SDUWLFXODWH

JDPHWHV���7KH�SHWUL�GLVK��OLNH�D�ZRPDQ¶V�ZRPE��GLG�QRWKLQJ�

7RGD\��SHWUL�GLVKHV�DQG�ZRPEV�DUH�KDYLQJ�WURXEOH�VWD\LQJ�LQHUW�RU�FDSDEOH�RI

PDLQWDLQLQJ�D�VHSDUDWLRQ�EHWZHHQ�WKHLU�FRQWHQWV�DQG�WKH�VXUURXQGLQJ�ZRUOG��

)RU�WKH�ODVW�ILIW\�\HDUV�WKH�PDMRULW\�RI�SHWUL�GLVKHV�KDYH�EHHQ�PDGH�RI

GLVSRVDEOH�SODVWLF��PRVW�FRPPRQO\�WUDQVSDUHQW�SRO\VW\UHQH��RIWHQ�FRQWDLQLQJ

%3$���7KHVH�SHWUL�GLVKHV�ZHUH�DVVXPHG�WR�EH�³ELR�GXUDEOH�´�PHDQLQJ�WKH

GLVKHV�WKHPVHOYHV�ZRXOG�QRW�DIIHFW�WKHLU�ELRORJLFDO�FRQWHQWV���+RZHYHU�

UHFHQWO\�WKHUH�KDYH�EHHQ�D�UDQJH�RI�ILQGLQJV�DERXW�KRZ�WKH�SHWURFKHPLFDOV�RI

SODVWLF�SHWUL�GLVKHV�LQWHUDFW�ZLWK�FXOWLYDWLRQ�PHGLXPV�WR�DIIHFW�IHUWLOL]DWLRQ�

LPSODQWDWLRQ��SUHJQDQF\�DQG�HYHQ�FKLOGUHQ�ERUQ�WKURXJK�WKHVH�SURFHGXUHV�>YL@

��BHGQ����7KHUH�LV�D�QRZ�D�FDOO�IRU�DWWHQWLRQ�WR�WKH�³QDQR�HQYLURQPHQW´�RI�WKH

SHWUL�GLVK�>YLL@���BHGQ��

7KLV�LV�SDUWO\�D�VWRU\�RI�FKHPLFDO�PDWHULDOV���*ODVV�RU�SODVWLF"��3HWUL¶V�DFWXDO

GLVKHV�ZHUH�PDGH�RXW�RI�JODVV��ZKLFK�LV�OHVV�SHUPHDEOH�WKDQ�SODVWLF���$IWHU�HDFK

XVH�WKH\�ZHUH�ZDVKHG�VWHULOL]HG�DQG�UHXVHG��*ODVV�ZDV�ZKDW�ZDV�DYDLODEOH�DQG

ODERU�WR�PDNH�LW�ZDV�FKHDSHU���7KXV�RULJLQDOO\��WKH�SHWUL�GLVK¶V�DELOLW\�WR

VHSDUDWH�RUJDQLVP�IURP�HQYLURQPHQW�ZDV�VWURQJHU���3HWUL�DQG�.RFK�ZHUH��LQ

IDFW��NHHSLQJ�PRUH�RI�WKH�ZRUOG�RXW��%XW�LQ�YLWUR�IHUWLOL]DWLRQ�±�ZKLFK�OLWHUDOO\

PHDQV�³LQ�JODVV´�IHUWLOL]DWLRQ�±�KDV�DOPRVW�DOZD\V�RFFXUUHG�LQ�SODVWLF�



3ODVWLF¶V�SURPLVH�±�GHULYHG�IURP�WKH�ELR�LQGXVWULDO�SURFHVVHV�WKDW�RIIHUHG
PDQLSXODELOLW\��VHSDUDWLRQ��DQG�GLVSRVDELOLW\��ZRUOG�ZLWKRXW�HQG�«$PHQ�±
PLJKW�EH�ZDQLQJ���)LQGLQJV�DERXW�SODVWLF¶V�SHUPHDELOLW\�LQKDELW�D
FRQWHPSRUDU\�ZRUOG�DOVR�SUHRFFXSLHG�ZLWK�FRQFHUQV�DERXW�WKH�SHUPHDELOLW\�RI
WKH�³PDWHUQDO�HQYLURQPHQW´�RQ�WKH�GHYHORSLQJ�IHWXV�DQG�WKH�HIIHFWV�RI�SODVWLFV
RQ�RUJDQLVPV���:LWKLQ�UHSURGXFWLYH�SURFHVVHV��SODVWLF�SHWUL�GLVKHV�DQG�ZRPEV
QR�ORQJHU�SDVVLYHO\�FRQWDLQ�WKH�HJJV�DQG�VSHUP�ZKLOH�WKH\�HQJDJH�LQ�WKHLU
G\DGLF��SDUWLFXODWH�FRPELQLQJ���,QVWHDG��JDPHWHV�DUH�PLQJOHG�ZLWKLQ�HYHU\WKLQJ
WKDW�FRQWDLQV�DQG�FRQVWLWXWHV�WKHP�

7KHVH�FRQFHUQV�DERXW�SODVWLF�SHWUL�GLVKHV�DQG�SHUPHDEOH�ZRPEV�UHODWH�DJDLQ
WR�WKH�EURDGHU�FRQVWLWXWLRQ�RI�SHUVRQV�ZKR�DUH�EHFRPLQJ�OHVV�DQG�OHVV
SDUWLFXODWH���:LWQHVV�WKH�IUD\LQJ�RI�WKH�LQGXVWULDOL]HG��ILUVW�ZRUOG�VHQVH�RI�WKH
LPSHUYLRXV�LQGLYLGXDO�JHQH��JHUP�DQG�SHUVRQ�RI�WKH�ODWH���WK�DQG���WK
FHQWXULHV���,QGLYLGXDO�JHQHV�QR�ORQJHU�GHWHUPLQH�XV���&RPSOH[�DQG�YDULDEOH
HSLJHQHWLF�PHFKDQLVPV�WULJJHG�E\�H[WHUQDO�FRQGLWLRQV�VKDSH�XV���:H�DUH�DZDVK
LQ�PLFUREHV�>YLLL@���BHGQ����*XWV�DUH�XV�>L[@���BHGQ����1DWXUH�DQG�FXOWXUH
FRQWDPLQDWH�HDFK�RWKHU���1DWXUH�DQG�FXOWXUH�GLVVROYH�LQWR�HDFK�RWKHU���:H�H[LVW
WKURXJK�HQYLURQPHQWV�WKDW�VHHP�WR�EH�FUXPEOLQJ�DV�IRUPV�RI�VRFLDO�ZHOIDUH
OLNH�HGXFDWLRQ��KHDOWK�FDUH��VRFLDO�VHFXULW\�DQG�SXEOLF�ZRUNV�DUH�XQGHUFXW�DQG
SULYDWL]HG���,�WKLQN�RI�WKRVH�HQWLWLHV�DV�SDUW�RI�WKH�³LQIUDVWUXFWXUHV�RI
LQGLYLGXDOLVP�´�WKH�XQVHHQ�HQGRVNHOHWRQ�RI�VXSSRUW�WKDW�DOORZV�ILUVW�ZRUOGHUV
D�IHHOLQJ�RI�LQGHSHQGHQFH�IURP�WKH�RWKHU�SHRSOH��JHUPV�DQG�FKHPLFDOV�DURXQG
WKHP�>[@���BHGQ�����7KDW�ZDV�D�ZRUOG�ZKHUH�SHWURFKHPLFDO�SODVWLFV�PDGH
VHQVH�

3HWUL�GLVKHV�KDYH�EHHQ�D�XVHIXO�ZD\�WR�NHHS�D�IHZ�WKLQJV�LQ�DQG�PRVW�WKLQJV
RXW���7KH\�VWLOO�DUH��EXW�QRW�WR�WKH�VDPH�GHJUHH�DV�LW�EHFRPHV�LQFUHDVLQJO\
HYLGHQW�WKDW�VHSDUDWLRQV�DUH�KDUG�WR�PDNH���7KH�EODFN�ER[�RI�WKH�SHWUL�GLVK�LV
RSHQLQJ«��EXW�WR�ZKDW"���0D\EH�WR�DQ�H[SDQGHG�VHQVH�RI�FRQWDPLQDWHV��ZKHUH
FRQWDPLQDWLRQ�SUHYHQWLRQ�LV�LPSRVVLEOH��VLQFH�HQWDQJOHPHQW�LV�H[LVWHQFH�
�,VRODWLQJ�HQWLWLHV�DQG�FRQWUROOLQJ�IRU�DOO�YDULDEOHV�PLJKW�QR�ORQJHU�EH�WKH�JRDO�
DV�ERWK�WKH�ELRORJLFDO�DQG�VRFLDO�VFLHQFHV�PRGHO�D�PRUH�/DPDUNLDQ��GDUH�ZH
VD\�+HUGHULDQ�ZRUOG��ZKHUH�³WR�EH�LV�WR�EH�UHODWHG�´>[L@���BHGQ����,QVWHDG��ZH
PLJKW�QHHG�SURFHVVHV�WKDW�DVN��+RZ�DQG�ZKHQ�GR�WKLQJV�UHODWH"�7R�ZKDW
GHJUHH"��$QG�WR�ZKDW�HIIHFW"��6XUHO\��SHWUL�GLVKHV��ZLWK�WKHLU�FKHPLFDO
FRPSRVLWLRQ�QRZ�QRWHG��ZLOO�EH�SDUW�RI�WKDW�ZRUN�

�
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JRYHUQDQFH�DQG�QDWXUH�LQ�/DWLQ�$PHULFD�DQG�WKH�8QLWHG�6WDWHV��WUDFHV�KRZ

ELR�VFLHQWLILF�SUDFWLFH�VKDSHV�ERGLHV�DQG�UHODWHGQHVV��6KH�LV�WKH�DXWKRU�RI

*RG¶V�/DERUDWRU\��$VVLVWHG�5HSURGXFWLRQ�LQ�WKH�$QGHV

�KWWS���ZZZ�XFSUHVV�HGX�ERRN�SKS"LVEQ ����������������8QLYHUVLW\�RI

&DOLIRUQLD�3UHVV��������

>L@���BHGQUHI���&KULVWRSKHU�,QWDJOLDWD��³6FLHQFH�'LFWLRQ��7KH�2ULJLQ�RI�WKH
3HWUL�'LVK��6FLHQFH�)ULGD\�´�
KWWS���ZZZ�VFLHQFHIULGD\�FRP�VHJPHQW������������VFLHQFH�GLFWLRQ�WKH�



RULJLQ�RI�WKH�SHWUL�GLVK�KWPO
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7KLQJV�6PDOO�´�,Q�7KH�0LFURELDO�:RUOG�������

>LY@���BHGQUHI���&KDUOHV�(��5RVHQEHUJ��³7KH�7KHUDSHXWLF�5HYROXWLRQ�
0HGLFLQH��PHDQLQJ��DQG�VRFLDO�FKDQJH�LQ�QLQHWHHQWK�FHQWXU\�$PHULFD�´�,Q�0�-�
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