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&LQG\�.RKWDOD

)DE/DEV�FDQ�EH�VWXGLHG�DV�D�WHFKQRORJ\��DQG�SURGXFW�RULHQWHG�PRYHPHQW��,Q�WKLV�VWXG\��,�UHYLHZ�PDWHULDO
REMHFWV �LQ �(XURSHDQ �)DE/DEV �DV �VRFLRPDWHULDOLW\ �WKDW �UHSUHVHQWV �DQG �HPERGLHV �WKH �ZD\V �)DE/DEV �DUH
LQVWLWXWLRQDOLVLQJ��7KLV�UHIHUV�WR�)DE/DEVq�UHODWLRQVKLSV�ZLWK�LQFXPEHQW�LQVWLWXWLRQV�DQG�KRZ�WKH\�LPSDFW�WKH
IRUPDWLRQ�RI�QRUPV�DQG�URXWLQHV�LQWHUQDOO\��/DEV�PD\�DGRSW�SURFHGXUHV�IDPLOLDU�LQ�PDLQVWUHDP�RUJDQLVDWLRQV�
ERUURZLQJ�IURP�IRUPDO�LQVWLWXWLRQV�LQ�D�TXHVW�IRU�SXEOLF�LQFOXVLRQ�DQG�PDLQVWUHDP�OHJLWLPDF\��RU�WKH\�PD\�VHHN
WR �LQQRYDWH �LQ �RUJDQLVDWLRQDO �VWUXFWXUH� �HVWDEOLVKLQJ �WKHPVHOYHV �DV �LQIRUPDO �LQVWLWXWLRQV �WR �PDLQWDLQ �WKHLU
FRXQWHU�FXOWXUH�LGHQWLW\��([DPLQLQJ�VRFLRPDWHULDOLW\�KHOSV�PDNH�YLVLEOH�KRZ�/DEV�PDQDJH�WKH�FRQWUDGLFWLRQ
EHWZHHQ�
RSHQQHVV
�DQG�UHFUXLWPHQW�RI�DOOLHV��DQG�PDLQWDLQLQJ�DOWHULW\��7KH�VWXGLHG�)DE/DEV
�LQVWLWXWLRQDOLVLQJ
SURFHVVHV�DUH�RQJRLQJ��SHUIRUPDWLYH�DQG�KHWHURJHQHRXV��HQFRPSDVVLQJ�PL[HG�WDFWLFV�RULHQWHG�WRZDUGV�ERWK
SXEOLF �LQFOXVLRQ ��FRPPRGLwFDWLRQ �DQG �FRQIRUPLQJ� �DQG �FRXQWHU�FXOWXUH ��UHFRQVWLWXWLRQ �DQG �WUDQVIRUPLQJ�� �:H
DOVR�SURSRVH�WKDW�DQDO\VLV�FRQGXFWHG�WKURXJK�WKUHH�W\SHV�RI�REMHFWV��ZRUN��NQRZOHGJH�DQG�LPDJLQDWLYH�REMHFWV�
SURYLGHV�D�PRUH�DUWLFXODWHG�DFFRXQW�RI�WKH�WHQVLRQV�LQ�PDWHULDO�SHHU�SURGXFWLRQ�

.H\ZRUGV��)DE/DEV��VRFLRPDWHULDOLW\��VXVWDLQDELOLW\��LQVWLWXWLRQDOLVLQJ��676��HWKQRJUDSK\

E\�&LQG\�.RKWDOD
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$V�VLWHV�IRU�UHVHDUFK��VKDUHG�FRPPXQLW\�VSDFHV�IRU
GLJLWDO�IDEULFDWLRQ�R�HU�LQVLJKW�LQWR�KRZ��RU�LI�
FLWL]HQV�HQJDJH�LQ�PDWHULDO�SURGXFWLRQ�DQG�ZLWK
IDEULFDWLRQ�WHFKQRORJLHV��7KH\�UHYHDO�KRZ�SHRSOH
VKDSH�SHHU�WR�SHHU�FRPPXQLWLHV�DQG�ZKDW�IXWXUH
LPSDFWV��VRFLDO��HFRQRPLF�RU�HQYLURQPHQWDO��WKHVH
VSDFHV�DQG�SUDFWLFHV�PD\�HQWDLO��7KH�0,7�)DE/DE
QHWZRUN�LV�D�W\SH�RI�PDNHUVSDFH�FRPPXQLW\�WKDW
JUHZ�IURP�DQ�RXWUHDFK�SURMHFW�E\�0,7{V�&HQWHU�IRU
%LWV�DQG�$WRPV��&%$��LQ�WKH�HDUO\�����V��)DE/DEV
DURXQG�WKH�ZRUOG�DUH�IUHH�WR�HVWDEOLVK�WKHLU�RZQ
VSDFHV��DFWLYLWLHV�DQG�QHWZRUNV��EXW�WKH\�DOVR�VKDUH
DQ�LGHQWLW\�DQG�DUH�HQFRXUDJHG�WR�KDYH�VRPH
FRPPRQ�ZRUNLQJ�SUDFWLFHV�LQ�RUGHU�WR�IRVWHU�LQWHU�
ODE�FROODERUDWLRQ��*HUVKHQIHOG��������$�VKLIWLQJ
G\QDPLF�LQYROYLQJ�QHWZRUN�LGHQWLW\��ODE�DXWRQRP\�
UHJLRQDO�FROODERUDWLRQ��ERWWRP�XS�DJHQF\�DQG�WRS�

GRZQ�JRYHUQDQFH��UHQGHUV�WKH�QHWZRUN�D�IDVFLQDWLQJ
VXEMHFW�RI�VWXG\��SDUWLFXODUO\�JLYHQ�LWV�UDSLG�JURZWK�
GLYHUVLW\�RI�RSHUDWLQJ�HQYLURQPHQWV�DQG�UDQJH�RI�ODE
DJHV��7KH�ROGHVW�ODEV�PD\�EH�VHHQ�WR�KDYH
HVWDEOLVKHG�URXWLQHV�ZKLOH�WKH�\RXQJHVW�KDYH�\HW�WR
HVWDEOLVK�WKHLU�QRUPV�DQG�FRQYHQWLRQV�x�DQG�LQ
SUDFWLFH�WKLV�LQVWLWXWLRQDOLVLQJ�SURFHVV�LV�LQ�FRQVWDQW
FKDQJH�

$V�D�QHWZRUN�HQWLW\��)DE/DEV�SURPRWH�WKHLU�UROH�LQ
H[SHGLWLQJ�WKH�zQHZ�LQGXVWULDO�UHYROXWLRQ{��PDUNHG
E\�FLWL]HQ�SDUWLFLSDWLRQ�LQ�DOO�IRUPV�RI�VRFLDOO\�XVHIXO
SURGXFWLRQ�DQG�WKH�zGHPRFUDWLVDWLRQ{�RI�SURGXFWLRQ
WHFKQRORJLHV��,Q�HQDFWLQJ�WKHVH�YLVLRQV��VRPH�ODEV
LQQRYDWH�LQ�ZD\V�WR�FROODERUDWH�ZKLOH�RWKHUV�DGRSW
URXWLQHV�RI�EXVLQHVV�DV�XVXDO��,Q�WKHLU�VXFFHVVIXO
EUDQGLQJ�DQG�WKH�JOREDO�VSUHDG�RI�WKHLU�SDUWLFXODU
W\SH�RI�zPDNHU�FXOWXUH{��)DE/DEV�KDYH�EHHQ�DFFXVHG
RI�PDLQWDLQLQJ�WKH�YDOXHV�DQG�VWUXFWXUHV�RI�WKH
FXUUHQW�HFRQRPLF�V\VWHP�DQG�WKHUHE\�PHUHO\
UHSURGXFLQJ�FDSLWDOLVW�LOOV��6LPXOWDQHRXVO\�)DE/DEV
DLP�WR�EH�RSHQ�DFFHVV�FRPPXQLW\�ZRUNVKRSV��DQG
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DWWUDFWLQJ�DQG�UHWDLQLQJ�XVHUV�QHFHVVLWDWHV
SURFHGXUHV�WKDW�DUH�DW�OHDVW�VRPHZKDW�IDPLOLDU�WR�D
ZLGHU�DXGLHQFH�

7KH�)DE/DE�JOREDO�QHWZRUN�FRPSULVHV�D�ORJR�DQG
FKDUWHU��RQOLQH�DQG�R�LQH�FROODERUDWLRQ�
SDUWLFLSDWLRQ�LQ�WKH�ZRUOGZLGH�HGXFDWLRQDO
XQGHUWDNLQJ�WKH�)DE�$FDGHP\��LQWHUQDWLRQDO�DQG
UHJLRQDO�PHHWLQJV��DQG�UHVSRQVLELOLW\�IRU�PXFK
VSRQVRUVKLS�DQG�JOREDO�FRPPXQLFDWLRQV�EHLQJ
PDQDJHG�E\�RQH�ERG\��WKH�)DE�)RXQGDWLRQ�
1HYHUWKHOHVV�DV�LQGLYLGXDO�HQWLWLHV�)DE/DEV�DUH�DOVR
GLYHUVH��ORFDO�DQG�VLWXDWHG��7KH\�DUH�DFWXDO�VSDFHV�x
URRPV��EXLOGLQJV��R�FHV��IRUPHU�IDFWRULHV�x�SHRSOHG
E\�DFWXDO�ERGLHV���OOHG�ZLWK�DFWXDO��WDQJLEOH
PDWHULDOV��VXUURXQGHG�E\�QHLJKERXUV�DQG�EXLOW�XSRQ
SDUWLFXODU�ORFDO�KLVWRULHV��/DE�PDQDJHUV�PXVW�FDUU\
RXW�WKHLU�RZQ�VWUDWHJ\�ZRUN��HDUQ�LQFRPH�DQG�WDUJHW
GHVLUHG�XVHUV��(TXLSPHQW�PD\�EH�FKRVHQ�DFFRUGLQJ
WR�LGHQWL�HG�ORFDO�QHHGV��RU�WKH�HTXLSPHQW�VHOHFWHG
PD\�WKHQ�VKDSH�ZKR�HQWHUV�DQG�ZKR�VWD\V��3URMHFWV
PD\�EH�SURPRWHG�DV�YDOXDEOH�E\�PDQDJHUV�RU�XVHUV�
ZKLOH�RWKHU�SURMHFWV�UHPDLQ�XQ�QLVKHG��XQUHPDUNHG
DQG�XQVHHQ��7HFKQRORJLHV�EHFRPH�LQYLVLEOH�DV
LQIUDVWUXFWXUH�RU�WRROV�UHPDLQ�EURNHQ�DQG
XQPDLQWDLQHG�

7KLQJV�DUH�SURGXFHG�LQ�)DE/DEV��VR�RI�FRXUVH�WKLQJV
DUH�LPSRUWDQW��%XW�LW�LV�LQVWUXFWLYH�WR�EHDU�LQ�PLQG
KRZ�WKH�VRFLDO�DQG�WKH�PDWHULDO�DUH�LQWHUWZLQHG�
'RHV�WKH�WKLQJ�EHFRPH�D�zVWRU\{�x�D�V\PERO�RI
VXFFHVV�DQG�PDWHULDO�UHDOLVDWLRQ�RI�D�FHUWDLQ�YLVLRQ"
,V�RQH�REMHFW�x�DQ�RSHQ�VRXUFH��'�SULQWHU�x�IDYRXUHG
H[SOLFLWO\�RYHU�DQRWKHU�x�D�SURSULHWDU\�SULQWHU"�+RZ
GRHV�DQ�REMHFW�FRQVWUDLQ�WKH�JURXS�DQG�ZKDW�WKH\
ZDQW�WR�DFKLHYH"�:KDW�ZRUN�DURXQGV�GR�WKH\�DGRSW
WR�FRXQWHU�WKLV"�+RZ�HDFK�ODE�JRHV�DERXW�LWV
EXVLQHVV��HDFK�GHFLVLRQ�DQG�FRQ�JXUDWLRQ�
FRQVWUXFWV�PDQ\�PLFUR�WUDMHFWRULHV��6RPH
SURFHGXUHV�EHFRPH�URXWLQHV�DQG�H[SHULPHQWV
EHFRPH�SUDFWLFHV��RWKHU�DLPV�VLW�RQ�WR�GR�OLVWV�DQG
FRQWLQXDOO\�UHDSSHDU�LQ�YDULRXV�WDFWLFDO�IRUPV�
2EMHFWV�PDNH�YLVLEOH�WKHVH�WUDMHFWRULHV�RI�KRZ�WKH
ODE�LV�LQVWLWXWLRQDOLVLQJ��KRZ�UHODWLRQV�ZLWK�RWKHU�
PRUH�IRUPDO�LQVWLWXWLRQV�x�WKH�PDLQVWUHDP�
LQFXPEHQW�HQWLWLHV�ZLWK�ZKRP�WKH�ODE�FROODERUDWHV

RU�FRPSHWHV�x�VKDSH�WKH�QRUPV��SURFHGXUHV�
RSHUDWLQJ�V\VWHPV�DQG�YDOXHV�WKH�ODE�DGRSWV�

6RPH�ODEV�DUH�VWDXQFKO\�FRPPLWWHG�WR�RSHQ
VRIWZDUH�DQG�KDUGZDUH��IRU�LQVWDQFH��DQG�WKLV
FRPPLWPHQW�LV�YLVLEOH�LQ�WKHLU�VRFLRPDWHULDO
DUUDQJHPHQWV�VXFK�DV�WKH�WRROV�WKH\�XVH�WR�RUJDQLVH
DVVHPEOLHV��6RPH�ODEV�HPSKDVLVH�WUDQVIRUPDWLRQ�WR
D�PRUH�zVXVWDLQDEOH{�DQG�SDUWLFLSDWLYH�VRFLHW\�
H[DPLQLQJ�REMHFWV�LQ�WKHVH�ODEV�FDQ�KHOS�LGHQWLI\
KRZ�WKH\�NHHS�ERWK�GLVFRXUVH�DQG�DFWLYLWLHV
FRQFHUQLQJ�HQYLURQPHQWDOLVP�DQG�VRFLDO�MXVWLFH�LQ
SOD\��7KH�FXUUHQW�GLYHUVLW\�RI�ODEV�WKHUHIRUH�R�HUV
VRPH�LGHD�DV�WR�ZKDW�SDWKZD\V�DUH�SRVVLEOH��WKH
W\SHV�RI�zLQQRYDWLRQ{�YDULRXV�ODEV�IRVWHU�LQGLFDWH�WKH
IRUPV�WKHVH�VKDUHG�PDFKLQH�VKRSV�PD\�WDNH�DV�WKH\
VHWWOH�LQ�DQG�RXW�RI�DOLJQPHQWV�

:LWK�WKLV�LQ�PLQG��,�VHW�RXW�WR�REVHUYH�D�JURXS�RI
(XURSHDQ�)DE/DEV��WR�EHJLQ�WR�XQGHUVWDQG�VRPH�RI
WKH�UDQJH�RI�SHRSOH��SUDFWLFHV�DQG�SODFHV��7KLV�VWXG\
UH�HFWV�XSRQ�WKLV�UHVHDUFK�PDWHULDO�WR�H[SORUH�WKH
WHQVLRQV�LQ�HVWDEOLVKLQJ�QRUPV�DQG�URXWLQHV��+RZ�GR
)DE/DEV�UHDFW�WR�WKH�GRPLQDQW�VRFLRWHFKQLFDO
FXOWXUH�LQ�ZKLFK�WKH\�RSHUDWH"�7R�ZKDW�FXOWXUHV�DQG
SUDFWLFHV�GR�WKH\�DOLJQ�DQG�ZKDW�GR�WKH\�ZLVK�WR
UHGUHVV"�+RZ�GR�PDWHULDO�REMHFWV�UHYHDO�WKHVH
SURFHVVHV"�7KH�IROORZLQJ�VHFWLRQV�ZLOO�HODERUDWH
XSRQ�WKH�WKHRUHWLFDO�XQGHUVWDQGLQJV�RI
VRFLRPDWHULDOLW\�DQG�LQVWLWXWLRQDOLVLQJ�UHOHYDQW�WR
WKLV�VWXG\��DV�ZHOO�DV�WKH�UHVHDUFK�JDSV�DGGUHVVHG�
7KH�IRXUWK�VHFWLRQ�GHVFULEHV�WKH�UHVHDUFK�PDWHULDO
DQG�VWXG\�PHWKRGV��7KH�NH\�WKHPHV�RI�)DE/DE
REMHFWV�DUH�WKHQ�GLVFXVVHG��IROORZHG�E\�FRQFOXVLRQV�

,167,787,21$/,6,1*�,1�7(&+12/2*<
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,Q�GLVFRXUVH��WKH�)DE/DE�PLVVLRQ�LV�WR�EULQJ�JURXSV
WKH�PHDQV�WR�PDNH�WKHLU�RZQ�WHFKQRORJLHV�ORFDOO\�
UDWKHU�WKDQ�WKH�WHFKQRORJLHV�WKHPVHOYHV
�*HUVKHQIHOG��������%XW�)DE/DEV�FRXUW�FRQWURYHUV\
LQ�WKHLU�GD\�WR�GD\�DFWLYLWLHV�E\�DSSHDULQJ�WR�EH
FDWHULQJ�WR�D�P\ULDG�RI�REMHFWLYHV�DQG�SDUWQHULQJ
ZLWK�D�UDQJH�RI�EHGIHOORZV��&RPPHUFLDOLVLQJ�LV�RIWHQ
zFRQVWUXHG�DV�D�VHQVLEOH�PHDQV�IRU�VXVWDLQLQJ�WKH
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DFWLYLW\��DQG�OLYHOLKRRGV�{�IRU�VRPH��ZKLOH�VLJQDOOLQJ
zGLVDSSRLQWLQJ�FR�RSWLRQ{�IRU�RWKHUV��6PLWK�HW�DO�
������S��������+HVV{V��������FRQFHSW�RI�WHFKQRORJ\�
DQG�SURGXFW�RULHQWHG�PRYHPHQWV�ZHOO�FDSWXUHV�WKLV
SKHQRPHQRQ��7HFKQRORJ\��DQG�SURGXFW�RULHQWHG
PRYHPHQWV�DUH�zPRELOL]DWLRQV�RI�FLYLO�VRFLHW\
RUJDQL]DWLRQV�WKDW�JHQHUDOO\�DUH�DOVR�OLQNHG�WR�WKH
DFWLYLW\�RI�SULYDWH�VHFWRU��UPV��IRU�ZKLFK�WKH�WDUJHW
RI�VRFLDO�FKDQJH�LV�VXSSRUW�IRU�DQ�DOWHUQDWLYH
WHFKQRORJ\�DQG�RU�SURGXFW{��+HVV�������S�������
6LQFH�WKHVH�DOWHUQDWLYH�WHFKQRORJLHV�FDQ�EH�OLQNHG�WR
D�ZLGHU�DJHQGD�VXFK�DV�OLIHVW\OH�FKDQJH��WKHUH�DUH
DGYDQWDJHV�WR�H[DPLQLQJ�WKHLU�FUHDWRUV�DV
zPRELOL]HG�SXEOLFV{�LQ�VRFLDO�PRYHPHQW�WKHRUHWLFDO
IUDPHV��DV�ZHOO�DV�6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV
�676���+HVV��������6RPH�WHFKQRORJ\�PRYHPHQWV
XWLOLVH�zDOWHUQDWLYH�LQVWLWXWLRQ�EXLOGLQJ�DV�PHDQV�IRU
FKDQJH{�DQG�VRPH�EHFRPH�LQFRUSRUDWHG��WKHUHE\
GLOXWLQJ�WKH�RULJLQDO�VRFLDO�PRYHPHQW�JRDOV��+HVV
������SS����������������

+HVV��������GUDZV�RQ�WKH�IUDPHZRUN�RI�zLQVWLWXWLRQDO
ORJLFV{�IURP�LQVWLWXWLRQDO�WKHRU\��)ULHGODQG�DQG�$OIRUG
������LQ�KLV�DQDO\VLV��PHDQLQJ�WKDW�HDFK�LQVWLWXWLRQ
KDV�LWV�RZQ�zVHW�RI�PDWHULDO�SUDFWLFHV�DQG�V\PEROLF
FRQVWUXFWLRQV{��)ULHGODQG�DQG�$OIRUG�������S�������
7R�VWXG\�LQGXVWULDO�WUDQVLWLRQV�LV�WR�VWXG\�WKH
FRQ�LFWV�DQG�FKDQJHV�LQ�LQVWLWXWLRQDO�ORJLFV�ZKHQ
VRFLDO�PRYHPHQWV�FKDOOHQJH�LQFXPEHQWV��WKDW�LV�
ZKHQ�GL�HUHQW�V\VWHPV�RI�PHDQLQJ�x�V\VWHPV�RI
GHVLJQ��V\VWHPV�RI�LGHRORJ\�x�PHHW��+HVV�������SS�
��������������,Q�VLPSOL�HG�WHUPV��DQG�LQFRUSRUDWLQJ
WKH�SHUVSHFWLYH�RI�7UDQVLWLRQ�6WXGLHV���WKHVH
DOWHUQDWLYH�V\VWHPV�HLWKHU�z�W�DQG�FRQIRUP{�WR
LQFXPEHQW�LQVWLWXWLRQV��LQ�UHJLPHV��RU�VHUYH�WR
zVWUHWFK�DQG�WUDQVIRUP{�WKHP��6PLWK�DQG�5DYHQ
������'LFNHO�HW�DO����������)RU�UHDVRQV�RI�VLPSOLFLW\�
LQ�WKLV�VWXG\�LQFXPEHQW�RUJDQLVDWLRQV�LQ�GRPLQDQW
UHJLPHV�ZLOO�EH�UHIHUUHG�WR�DV�IRUPDO�LQVWLWXWLRQV�DQG
)DE/DEV��DV�FKDOOHQJHUV��WHUPHG�LQIRUPDO
LQVWLWXWLRQV��HYHQ�WKRXJK�LW�LV�UHFRJQLVHG�VRPH
)DE/DEV�UHJLVWHU�WKHPVHOYHV�IRUPDOO\�DV
DVVRFLDWLRQV���FRRSHUDWLYHV�RU�FRPSDQLHV���,Q
SUDFWLFH��ZKHQ�LQFXPEHQWV�DQG�FKDOOHQJHUV�PHHW�
YDULRXV�V\QWKHVHV�DQG�FRPELQDWLRQV�RFFXU��+HVV
������SS������������DQG�ERWK�WKH�ORJLFV�DQG�WKHLU

LQWHUDFWLRQV�DUH�VHHQ�DV�DPELJXRXV��LQFRQVLVWHQW
DQG�RSHQ�WR�LQWHUSUHWDWLRQ��3ID�HQEHUJHU�������S�
������:KDW�LV�PRVW�UHOHYDQW�LQ�WKLV�VWXG\�LV
H[DPLQLQJ�WKH�PHHWLQJ�RI�GL�HUHQW�ORJLFV��GHVLJQ
DQG�LGHRORJLFDO�V\VWHPV���KRZ�WKH\�LPSDFW�WKH
IRUPDWLRQ�RI�DFFHSWHG�QRUPV�DQG�SURFHGXUHV�LQ�D
)DE/DE��L�H��KRZ�LW�LQVWLWXWLRQDOLVHV���DQG�KRZ�WKLV�LV
YLVLEOH�LQ�VRFLRPDWHULDO�WHUPV�

7KHVH�SURFHVVHV�FDQ�EH�LOOXVWUDWHG�E\�LPDJLQLQJ�WZR
H[WUHPH�)DE/DEV��7KH��UVW�ODE�LV�WKH�PRVW�YLVLWRU
IULHQGO\��ZH�FRXOG�FDOO�LW�3HHU�3URGXFWLRQ�DV�D�6HUYLFH
�33DD6���7KH�ODE�LV�ZHOO�EUDQGHG�DQG�RUJDQLVHG�
,QVWUXFWLRQV�WR�ERWK�WKH�XVH�RI�WKH�ODE�DQG�XVH�RI
LQGLYLGXDO�PDFKLQHV�DUH�HDVLO\�IRXQG��'LVSOD\V�RI
SURMHFWV�VKRZ�ZKDW�FDQ�EH�GRQH�DQG�ZLWK�ZKDW
WHFKQLTXHV��7XWRULDOV�DQG�LQIRUPDWLRQ�UHOHYDQW�WR
XVHUV�DUH�RUJDQLVHG�DQG�DFFHVVLEOH��%DFN�R�FH
DFWLYLWLHV�VXFK�DV�WKH�ODE�PDQDJHU{V�RZQ�WDVN�OLVW�RU
VWUDWHJLF�SULRULWLHV�DUH�OLNHO\�WR�EH�OHVV�YLVLEOH�
GHHPHG�OHVV�UHOHYDQW�WR�YLVLWRUV��6XFK�DQ�R�FH�PD\
EH�SK\VLFDOO\�WXFNHG�DZD\�HOVHZKHUH��DZD\�IURP�WKH
PDLQ�ZRUNLQJ�DQG�VRFLDO�VSDFH��7KH�IDEULFDWLRQ
VHUYLFH�VWRSV�DW�PDNLQJ�WKH�DUWHIDFW�IRU�WKH�YLVLWRU�

$W�WKH�RWKHU�H[WUHPH�ZH�KDYH�D�ODE�WKDW�LV�WKH�OHDVW
DFFHVVLEOH�WR��UVW�WLPH�YLVLWRUV��UDWKHU�OLNH�D
FRPPXQLW\�VSDFH�E\�LQVLGHUV�IRU�LQVLGHUV��VHH�:X�
:KDOHQ�DQG�.RVNLQHQ�������IRU�DQ�H[DPSOH�RI�VXFK
DQ�zDQDUFKLVW{�ZRUNVKRS���,QVWUXFWLRQV�DUH�QRW
IRUWKFRPLQJ��7RROV��HTXLSPHQW��PDWHULDOV�DQG
FRPSRQHQWV�PD\�DSSHDU�WR�KDYH�WKHLU�RZQ�V\VWHP
RI�RUJDQLVDWLRQ�QRW�DSSDUHQW�WR�WKH�YLVLWRU��2EMHFWV
WKH�FRPPXQLW\�XVHV�WR�RUJDQLVH�LWVHOI��IURP�PHHWLQJ
DJHQGDV�WR�PDLQWHQDQFH�ORJV��DUH�YLVLEOH�DQG
DFFHVVLEOH��HYHQ�LI�QRW�QHFHVVDULO\�XQGHUVWDQGDEOH�
7KHUH�DUH�QR�FOHDU�GL�HUHQWLDWLRQV�EHWZHHQ�VSDWLDO
IXQFWLRQV��R�FH�DQG�PDQDJHPHQW��ZRUNLQJ�DQG
H[SHULPHQWLQJ��VRFLDOLVLQJ�DQG�SOD\LQJ��)LUVW�WLPH
YLVLWRUV�HQWHU�DQG�GR�QRW�NQRZ�ZKDW�WR�GR�RU�HYHQ
ZKR�WR�DVN�IRU�IXUWKHU�JXLGDQFH�

,Q�WKHVH�K\SRWKHWLFDO�H[DPSOHV��WKH��UVW�ODE�LV
RULHQWHG�WR�WKH�LQFXPEHQW�LQVWLWXWLRQDO�ORJLFV�RI
IDPLOLDU�SULQWLQJ�VHUYLFHV�DQG�KDV�FRQ�JXUHG�DVSHFWV
RI�LWV�LQIUDVWUXFWXUH�DQG�DUWHIDFWV�DFFRUGLQJO\��,WV
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QRUPV�DQG�URXWLQHV��W�DQG�FRQIRUP�WR�IRUPDO
LQVWLWXWLRQV�LQ�DQ�H�RUW�WR�PD[LPLVH�XVHUV{�HDVH�DQG
FRQYHQLHQFH��WDPLQJ�WKH�ZLOGQHVV�RI�WKH�RWKHUZLVH
UHEHOOLRXV�WHFKQRORJLHV�DQG�UHYROXWLRQDU\�DFFHVV�WR
WKHP��LQ�RUGHU�WR�DFFRPPRGDWH�D�ZLGHU�SXEOLF��7KH
VHFRQG�ODE��LQ�FRQWUDVW��FRQIURQWV�LQFXPEHQW
LQVWLWXWLRQDO�ORJLFV�E\�SUH�JXULQJ��HVWDEOLVKLQJ�D
FRXQWHU�FXOWXUH�VSDFH��D�zFRXQWHU�FRQWH[W{
�3ID�HQEHUJHU�������LQ�ZKLFK�ERWK�WHFKQRORJLHV�DQG
EHKDYLRXUV�DUH�DFWLYHO\�UHVKDSHG��$OWHUQDWLYH�EHOLHIV
DQG�SURFHGXUHV�DUH�SXW�LQWR�SUDFWLFH��LQ�DQ
DOWHUQDWLYH�LQVWLWXWLRQDOLVLQJ�SURFHVV�WR�UHGUHVV�WKH
SHUFHLYHG�GRPLQDQFH�RI�D�FDSLWDOLVW��FRQVXPHULVW
V\VWHP�DQG�UHQGHU�LW�V\PEROLFDOO\��DQG�PDWHULDOO\�
REVROHWH��3ID�HQEHUJHU��������KDV�FDOOHG�VXFK�VHOI�
FRQVFLRXV�UHVKDSLQJ�RI�WHFKQRORJLFDO�SURFHVVHV�DQG
DUWHIDFWV�zUHFRQVWLWXWLRQ{��DQG�LQ�WKLV�VWXG\
UHFRQVWLWXWLRQ�LV�VHHQ�LQ�GLUHFW�RSSRVLWLRQ�WR
SURFHVVHV�RI�FRPPHUFLDOLVLQJ�DQG�FRPPRGLI\LQJ�

2EYLRXVO\�WKHVH�G\QDPLFV�FRQWLQXH��ZLWK
LQFXPEHQWV�FKDOOHQJLQJ�UHFRQVWLWXWLRQ�H�RUWV��DW
WLPHV�UHVXOWLQJ�LQ�FR�RSWLRQ��DQG�LQIRUPDO
LQVWLWXWLRQV�VHWWOLQJ�LQWR�URXWLQHV�WKDW�VWLOO�RWKHUV
UHVLVW��,Q�WKH�)DE/DE�QHWZRUN��LQGLYLGXDO�ODEV�DQG
UHJLRQDO�QHWZRUNV�DOVR�HVWDEOLVK�WKHLU�RZQ
SURFHGXUHV�DV�H[SOLFLW�DFWV�RI�GHYLDQFH�IURP�)DE/DE
QHWZRUN�QRUPV��7UR[OHU�������1HDOH�DQG�+REHUQ
�������ZKLFK�LQ�WXUQ�ZHUH�HVWDEOLVKHG�DV�DFWV�RI
GHYLDQFH�IURP�GRPLQDQW�FRUSRUDWH�WHFKQRORJ\
GHYHORSPHQW�DQG�PDVV�SURGXFWLRQ�ORJLFV��7KLV
GRXEOH�PDQRHXYHU��D�UH�UHFRQVWLWXWLRQ��HYLGHQFHV
WKH�RQJRLQJ�QHVV�DQG�G\QDPLF�QDWXUH�RI
LQVWLWXWLRQDOLVLQJ�SURFHVVHV�

8VHIXO�DV�+HVV{V�DQG�3ID�HQEHUJHU{V�FRQFHSWV�DUH
IRU�XQGHUVWDQGLQJ�WKH�UROH�RI�FKDOOHQJHUV�WR
LQGXVWULDO�LQFXPEHQWV�LQ�VRFLRWHFKQLFDO�FKDQJH��WKH
DQDO\VHV�UHPDLQ�PDLQO\�DW�D�PDFUR�OHYHO�WKDW�ORVHV
WKH�JUDQXODULW\�RI�KRZ�RUJDQLVDWLRQV�OLNH�)DE/DEV
QHJRWLDWH�WKHLU�VRFLRPDWHULDO�SUDFWLFHV�IURP�GD\�WR
GD\��,QVLJKWV�LQWR�KRZ�ODEV�DWWHPSW�WR�HQDFW
zUHYROXWLRQ{�DW�D�PDWHULDO�OHYHO�x�WKH�FKDOOHQJHV�WKH\
IDFH�DQG�WDFWLFV�WKH\�DGRSW�LQ�GRLQJ�VR�x�DUH�KHOSIXO
LI�ZH�DUH�WR�XQGHUVWDQG�WKHVH�VKDUHG�PDFKLQH
VKRSV{�SRWHQWLDO�WR�WUDQVIRUP�FRQVXPHU�FDSLWDOLVP�

62&,20$7(5,$/,7<

)RFXVLQJ�RQ�PDWHULDOLW\�LQ�',<�PDNHU�FXOWXUH�WHQGV
WR�DJJUDQGLVH�VROXWLRQV��UHVXOWLQJ�LQ�D�PHUH
FDWDORJXLQJ�RI�SURMHFWV��7R�FRXQWHU�WKLV��FULWLFDO
DFDGHPLF�VWXGLHV�KDYH�H[DPLQHG��IRU�LQVWDQFH�
PDWHULDO�DWWDFKPHQW�DQG�VXVWDLQDELOLW\�LPSOLFDWLRQV
LQ�PDNHUVSDFHV��0DOGLQL��������TXHVWLRQV�RI�LGHQWLW\
DV�PHGLDWHG�WKURXJK�PDWHULDOV��H�J��7RRPEV�
%DUG]HOO�DQG�%DUG]HOO�������DQG�WKH�PRUH
LQWHUYHQWLRQDO�&ULWLFDO�0DNLQJ�OLQH�RI�LQTXLU\��5DWWR
�������:KHWKHU�VWXGLHV�H[SOLFLWO\�XVH�WKH�WHUP
zVRFLRPDWHULDO{�RU�QRW��WKH\�JHQHUDOO\�DFNQRZOHGJH
WKH�EXQGOLQJ��HQWDQJOHPHQW��%DUDG�������RU
DVVHPEODJH��/DZ�������RI�WKH�VRFLDO�DQG�PDWHULDO�

+RZHYHU��UHODWLYHO\�IHZ�VWXGLHV�RQ�',<�PDNLQJ�WKXV
IDU�KDYH�H[DPLQHG�PDWHULDOLW\�WR�GHOLYHU�LQVLJKWV
LQWR�KRZ�FRPPXQLW\�ZRUNVKRSV�DUUDQJH�WKHPVHOYHV
DV�FROOHFWLYH�HQWHUSULVHV��7KLV�GHDUWK�FRQWUDVWV�ZLWK
WKH�OHJDF\�RI�676�VFKRODUVKLS�WKDW�KDV�DGGUHVVHG
WKH�UHODWLRQDOLW\�EHWZHHQ�WKH�KXPDQ�DQG�QRQ�KXPDQ
LQ�FROODERUDWLYH�ZRUN��6LWHV�RI�676�VWXGLHV�KDYH
LQFOXGHG��PRVW�IDPRXVO\��VFLHQWL�F�ODERUDWRULHV�DQG
VRIWZDUH�GHYHORSPHQW�RUJDQLVDWLRQV��EXW�DOVR
DUFKLWHFWXUH�R�FHV��HQHUJ\�UHWUR�WWLQJ�SURMHFWV�
DFWLYLVWV{�UHSDLU�ZRUNVKRSV�DQG�RWKHUV��H�J�
6XFKPDQ�������2UOLNRZVNL�������%vVFKHU�HW�DO�
������/DWRXU�������&DOOpQ�DQG�6lQFKH]�&ULDGR������
%XVHU�DQG�&DUOVVRQ��������,Q�WXUQ��UHODWLYHO\�IHZ�676
VWXGLHV�RQ�FROODERUDWLYH�ZRUN�DQG�LQVWLWXWLRQDOLVLQJ
KDYH�H[DPLQHG�VRFLDO�PRYHPHQWV�DQG�LQIRUPDO
FROOHFWLYHV��)DE/DEV�DUH�QRW�VFLHQFH�ODERUDWRULHV�
ZRUNSODFHV�QRU�KRPH��.RKWDOD�DQG�%RVTXp�������
DQG�WKH�ZRUN�LV�QHLWKHU�MRE�QRU�KREE\�EXW�VRPHKRZ
ERWK��0HQLFKLQHOOL�HW�DO���������7KH�V\PEROLF�UROH�RI
REMHFWV�LV�WKHUHIRUH�DUJXDEO\�HYHQ�PRUH�LPSRUWDQW�LQ
H[DPLQLQJ�)DE/DEV��LQ�KRZ�WKH\�UHSUHVHQW
REMHFWLYHV�DQG�UHFUXLW�DQG�JDOYDQLVH�SDUWLFLSDQWV
�3ID�HQEHUJHU�������+HVV�������S�������

7KH�FRQFHSWXDOLVDWLRQ�RI�zREMHFWV{�LQ�WKH�676
DQDO\WLFDO�IUDPHZRUN�6\PEROLF�,QWHUDFWLRQLVP
�%OXPHU�������XQGHUVWDQGV�WKHP�DV�ERWK�PDWHULDOV
DQG�FRQFHSWV��DQG�LW�LV�KHOSIXO�LQ�UHWDLQLQJ�WKH
HSLVWHPRORJLFDOO\�LPSRUWDQW�HQWDQJOHPHQW�RI�WKH
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PDWHULDO�DQG�GLVFXUVLYH��6\PEROLF�,QWHUDFWLRQLVW
VWXGLHV�H[DPLQH�KRZ�FROOHFWLYH�GLVFRXUVH�DQG�DFWLRQ
XQIROG�LQ�LQWHUDFWLRQ��)DE/DEV�DUH�VHHQ�DV�SDUW�RI�D
VRFLDO�ZRUOG��6WUDXVV�������WKDW�LQWHUDFWV�ZLWK�RWKHU
VRFLDO�ZRUOGV�VXFK�DV�LQFXPEHQW�LQVWLWXWLRQDO�ORJLFV�
VXEZRUOGV�VKLIW�zDV�SDWWHUQV�RI�FRPPLWPHQW�DOWHU�
UHRUJDQL]H��DQG�UHDOLJQ{��&ODUNH�DQG�6WDU�������S�
������7KH�PDWHULDOLW\�RI�',<�PDNLQJ�UHQGHUV�YLVLEOH
KRZ�VRFLDO�ZRUOGV�RI�SURGXFWLRQ�HOLGH�DQG�FROOLGH�
2XU�WHFKQLFDO�HQYLURQPHQWV�DUH�FOHDUO\�QRW
VHDPOHVV��WR�WKH�FRQWUDU\�WKH\�DUH�PHVV\�DQG
VHDPIXO��&KDOPHUV�DQG�*DODQL�������9HUWHVL�������
2EMHFWV�zDOORZ{�SHRSOH�LQWR�DOWHUQDWLYH�DFWV�
LQYHQWLYH�EULFRODJH�DQG�SURGXFWLRQ�RI�GLVREHGLHQW
FRXQWHU�REMHFWV�DV�PXFK�DV�WKH\�VKHSKHUG�WKHP�LQWR
IDPLOLDU�FRQYHQWLRQV��7KH�ZRUN�RI�SXWWLQJ�PHVV\�
GLVSDUDWH�V\VWHPV�x�RI�GHVLJQ��WHFKQRORJ\�DQG
FXOWXUH�x�WR�ZRUN�WRJHWKHU��HOLFLWV�SRVVLELOLWLHV�WR
TXHVWLRQ�DQG�WUDQVIRUP��RU�UHSHDW�DQG�IUHH]H
URXWLQHV��+RZ�)DE/DE�FROOHFWLYHV�DWWHPSW�WR�RUGHU�D
VHDPIXO�PHVV�WKHUHE\�VLJQDOV�KRZ�WKH\
LQVWLWXWLRQDOLVH�

7KH�QH[W�TXHVWLRQ�LV�WKHQ�ZKHWKHU�WKH�VSDFHV�
DFWLYLWLHV�DQG�REMHFWV�RI�)DE/DEV�FDQ�RU�VKRXOG�EH
DQDO\VHG�DV�ZRUN��%HUJ��������DV�NQRZOHGJH
FUHDWLQJ�DVVHPEODJHV�DV�LQ�VFLHQFH�ODERUDWRULHV
�/DWRXU�DQG�:RROJDU������>����@���DV�FLWL]HQ�
VFLHQFH�VRFLDO�PRYHPHQWV�SURGXFLQJ�DOWHUQDWLYH
NQRZOHGJHV��3DSDGRSRXORV��������RU�zXQUXO\�SXEOLFV{
DWWHPSWLQJ�WR�FKDQJH�SROLF\�RU�EHKDYLRXU��GH�6DLOOH
�������RU�LI�DOO�WKHVH�IUDPHV�FDQ�EH�NHSW�LQ�SOD\
VLPXOWDQHRXVO\��)DE/DE�REMHFWV�DUH�DERXW�RUJDQLVLQJ
ZRUN��EXW�WKH\�DUH�DOVR�DERXW�H[SORUDWLRQ�DQG
EXLOGLQJ�NQRZOHGJH��$V�D�WHFKQRORJ\�PRYHPHQW�
)DE/DEV�FUHDWH�V\PEROV�DQG�XVH�LPDJLQDWLRQ��SOD\
DQG�ULWXDO�LQ�FRQVWUXFWLQJ�LGHRORJLFDO�GLVFRXUVHV�WKDW
PXVWHU�DQG�PRELOLVH��%XW�ZKDW�KDSSHQV�DW�WKH
VHDPV"�:KDW�GR�REMHFWV�DQFKRU��ZKDW�V\VWHPV�
ZRUOGV��ORJLFV�DQG�SRVVLEOH�IXWXUHV"

,Q�VXEVHTXHQW�VHFWLRQV��ZH�ZLOO�H[DPLQH�IXUWKHU�WKH
FRQFHSWV�RI�ZRUN�REMHFWV��NQRZOHGJH�REMHFWV�DQG
V\PEROLF��LPDJLQDWLYH�REMHFWV��ZLWK�H[DPSOHV�IURP
P\�HPSLULFDO�GDWD�WR�LOOXVWUDWH��%HIRUH�WKLV
GLVFXVVLRQ��D�FODUL�FDWLRQ�RI�WKH�UHVHDUFK�VLWHV

IROORZV�EHORZ�

7+(�5(6($5&+�6,7(6

)DE/DEV�DUH�XVHIXO�VLWHV�IRU�D�VWXG\�RQ�PDWHULDOLW\�
DV�WKH\�DUH�HQFRXUDJHG�WR�SURFXUH�WKH�VDPH
LQYHQWRU\��0DQ\�ODEV�SDUWLFLSDWH�LQ�WKH�QHWZRUN{V
RZQ�RQOLQH�DQG�R�LQH�WUDLQLQJ�SURJUDPPH�)DE
$FDGHP\��ZKLFK�IXUWKHU�HQFRXUDJHV�VKDULQJ�LGHDV
RQ�SURFHVVHV�DQG�SUDFWLFHV�

7KLV�VWXG\�FRPSULVHV�GDWD�JDWKHUHG�LQ�WKLUWHHQ
(XURSHDQ�)DE/DEV��2QH�ODE�ZDV�WKH�WDUJHW�RI�D
ORQJLWXGLQDO�HWKQRJUDSKLF�VWXG\�H[DPLQLQJ�KRZ
HQYLURQPHQWDO�VXVWDLQDELOLW\�ZDV�UHSUHVHQWHG
�.RKWDOD��������7KH��HOG�VWXGLHV�LQ�WKH�RWKHU�WZHOYH
VLWHV�ZHUH�FRQGXFWHG�WR�XQGHUVWDQG�WKH�UDQJH�RI
ODEV��ZKR�KRVWV��ZKR�IXQGV�DQG�ZKR�YLVLWV��DQG
REMHFWLYHV��$WWHQWLRQ�ZDV�SDLG�WR�DQG�QRWHV�ZHUH
PDGH�RQ�HTXLSPHQW��GLVSOD\V��GRFXPHQWV��SURMHFWV
DQG�ODE�OD\RXWV��DV�ZHOO�DV�ZKDW�PDQDJHUV�DQG�XVHUV
WKHPVHOYHV�KLJKOLJKWHG��'LJLWDO�DUWHIDFWV�VXFK�DV
ERRNLQJ�V\VWHPV�RQ�ZHEVLWHV�DUH�DOVR�PDWHULDO��DV
SHRSOH�DFFHVV�WKHP�ZLWK�WKHLU�ERGLHV�YLD�SK\VLFDO
LQWHUIDFHV�VXFK�DV�NH\ERDUGV�DQG�VFUHHQV��VXFK
REMHFWV�ZHUH�QRWHG�ZKHQ�WKH\�ZHUH�XVHG�DQG�DFWRUV
H[SOLFLWO\�GLVFXVVHG�WKHLU�GHYHORSPHQW��%HFDXVH�RI
WKH�PRUH�JHQHUDO�REMHFWLYHV�DW�WKH�WLPH��GHWDLOV�RQ
REMHFWV�ZHUH�QRW�V\VWHPDWLFDOO\�UHFRUGHG�IRU
SXUSRVHV�RI�VWULFW�FURVV�FRPSDULVRQ��7KLV�DQDO\VLV
WKXV�UHOLHV�RQ�GDWD�JDWKHUHG�DW�WKH�WLPH��7KH�GDWD
QHYHUWKHOHVV�FRQVLVW�RI�H[WHQVLYH��HOGQRWHV�EDFNHG
ZLWK�DXGLR�DQG�YLGHR�UHFRUGLQJV�DQG�VXEVWDQWLDO
SKRWR�GRFXPHQWDWLRQ��VHH�7DEOH����$SSHQGL[����
6XFK�DQDO\VLV�PXVW�DFNQRZOHGJH�WKH�VXEMHFWLYH
DWWHQWLRQ�RI�WKH�UHVHDUFKHU�DQG�ZKDW�PD\�KDYH�JRQH
XQUHFRUGHG�DQG�XQQRWLFHG��EXW�LW�DOVR�JDUQHUV
VWUHQJWK�IURP�REVHUYDWLRQV�VHQVLWLVHG�WR�GHVLJQ�DQG
PDWHULDOLW\�GXH�WR�P\�GHVLJQ�EDFNJURXQG�

7ZR�ODEV�LQ�WKH�VWXG\�ZHUH�LQLWLDWHG�ZLWK�(XURSHDQ
&RPPLVVLRQ�SURMHFW�IXQGV��DQG�RQH�ODE{V�LQLWLDO
HTXLSPHQW�SURFXUHPHQW�ZDV�IXQGHG�E\�WKH�)DE
)RXQGDWLRQ��LQ�WKH��UVW�URXQG�RI�)DE/DEV�HVWDEOLVKHG
RXWVLGH�WKH�86�LQ�WKH�HDUO\�����V��6L[�ODEV�ZHUH
IRXQGHG�E\�SULYDWH�LQGLYLGXDOV��DV�HQWUHSUHQHXUV��DV
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SHRSOH�LQ�WKH�FUHDWLYH�VHFWRU�QHHGLQJ�D�ZRUNVSDFH
DQG�ZLOOLQJ�WR�R�HU�D�VKDUHG�IDFLOLW\��DQG�DV�D�SULYDWH
H[SHULPHQWDO�VSDFH��7ZR�ODEV�DUH�IXQGHG�E\
XQLYHUVLWLHV�DQG�RQH�E\�DQ�DUWV�DVVRFLDWLRQ��2QH�LV
KRVWHG�E\�D�PXQLFLSDOLW\�DQG�WZR�ODEV�E\
SURIHVVLRQDO�LQGXVWU\�DVVRFLDWLRQV��7KH�ODEV�DUH�DOVR
QRWDEO\�DUW�DQG�GHVLJQ�zKHDY\{��PHDQLQJ�WKH\�DUH
ORFDWHG�LQ�GHVLJQ�DQG�DUFKLWHFWXUH�VFKRROV��UXQ�E\
SURIHVVLRQDO�GHVLJQHUV�DQG�DUWLVWV�RU�KDYH�WKH�ORFDO
GHVLJQ�FRXQFLO�RU�DVVRFLDWLRQ�DV�D�IRXQGLQJ�PHPEHU
�QLQH�RI�WKH�WKLUWHHQ���7KH�RWKHU�ODEV�KDYH�HQJLQHHUV
RU�WHFKQRORJ\�DQDO\VWV�DV�IRXQGHUV�RU�D�WHFKQRORJ\�
DQG�SURGXFW�GHYHORSPHQW�DVVRFLDWLRQ�DV�KRVW��IRXU
RI�WKH�WKLUWHHQ���$OO�ODEV�EDU�RQH�DUH�LQ�FLWLHV��RQH�RI
WKH�FLW\�ODEV�LV�LQ�D�SHUL�XUEDQ�DUHD�RI�D�ODUJH�FLW\�
�6HH�$SSHQGL[����

%H\RQG�WKLV�GDWDVHW��HWKQRJUDSKLF�REVHUYDWLRQV
KDYH�FRQWLQXHG�LQ�WKH�PDLQ�)DE/DE�VLWH�DQG�YLVLWV
KDYH�EHHQ�PDGH�WR��IWHHQ�RWKHU�)DE/DEV��KDFNODEV
DQG�PDNHUVSDFHV��LQFOXGLQJ�VLWHV�RXWVLGH�(XURSH�
3DUWLFLSDQW��DQG�QRQ�SDUWLFLSDQW�REVHUYDWLRQV�KDYH
EHHQ�PDGH�DW�WKUHH�LQWHUQDWLRQDO�)DE/DE�PHHWLQJV
DQG�GXULQJ�)DE�$FDGHP\�LPSOHPHQWDWLRQ��DV�ZHOO�DV
GXULQJ�FRPPXQLW\�HYHQWV�KHOG�LQ�WKH�+HOVLQNL�',<
PDNHU�VFHQH��.H\�LPSUHVVLRQV�IURP�WKLV��HOGZRUN
KDYH�WKHUHIRUH�DOVR�LQIRUPHG�WKLV�DQDO\VLV�

)RU�WKLV�VWXG\��LGHQWLI\LQJ�WKH�UROH�RI�REMHFWV�ZDV�D
SULPDU\�WDVN��7KH�WKUHH�FDWHJRULHV�RI�REMHFWV
GHULYHG�IURP�H[DPLQDWLRQ�RI�676�WKHRUHWLFDO
GLVFXVVLRQ�RQ�REMHFWV��UH�HFWHG�DJDLQVW�RWKHU
HPSLULFDO�VWXGLHV�RQ�)DE/DEV�DQG�PDNHUVSDFHV�DV
ZHOO�DV�P\�RZQ�UHVHDUFK�PDWHULDO��,Q�WKHPDWLF
DQDO\VLV��WKH�QRWHV��WUDQVFULSWV�DQG�SKRWRV�LQ�WKH
GDWDVHW�ZHUH�H[DPLQHG�ZLWK�WKHVH�JXLGLQJ
TXHVWLRQV��ZKDW�REMHFWV�DSSHDU�LQ�DOO�RU�PRVW�ODEV
DQG�ZKDW�REMHFWV�DUH�SDUWLFXODU�WR�VRPH�ODEV"�:KDW
GR�SDUWLFLSDQWV�KLJKOLJKW�WR�WKH�UHVHDUFKHU�DQG�PDNH
YLVLEOH�WR�RWKHUV��ZKDW�LVVXHV�PD\�EH�UHQGHUHG
LQYLVLEOH"�)URP�WKH�SHUVSHFWLYH�RI�QRUPV�DQG
URXWLQHV��ZKDW�GR�WKH�REMHFWV�UHSUHVHQW�LQ�WHUPV�RI
FROODERUDWLRQ�DQG�FRPPXQLFDWLRQ"�([DPSOHV�IURP
WKH�GDWD�ZHUH�VHOHFWHG�WKDW�EHVW�LOOXVWUDWHG�WKH
WKUHH�W\SHV�RI�REMHFWV��DQG�WKH�LQVWLWXWLRQDOLVLQJ
G\QDPLFV�PDGH�YLVLEOH�E\�WKH�REMHFWV�ZHUH

DUWLFXODWHG�LQ�QDUUDWLYH�PHPRV��7KH�IROORZLQJ
VHFWLRQV�ZLOO�HODERUDWH�RQ�WKH�VWXG\{V�NH\�LQVLJKWV�
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7KH�FRQFHSW�RI�ZRUN�REMHFWV��&DVSHU�������LV�KHOSIXO
LQ�GUDZLQJ�DWWHQWLRQ�WR�KRZ�VRFLDO�RUGHU�LV
QHJRWLDWHG�WR�JHW�WKLQJV�GRQH��7KLQJV�PDNH�ZRUN
YLVLEOH��ZKHWKHU�WKH\�DUH�WR�GR�OLVWV�RQ�D�ZKLWHERDUG�
XQFRQIHUHQFH�DJHQGD�SRVWHUV�IRU�SDUWLFLSDWRU\
RUJDQLVLQJ��RU�KDFNV�DQG�ZRUN�DURXQGV��:RUN
REMHFWV�DOVR�SRLQW�WR�KRZ�GL�HUHQW�WHFKQLFDO�ZRUOGV
FRPH�WRJHWKHU��VXFK�DV�ZKHQ�WKLQJV�DQG�SUDFWLFHV
IURP�D�FRPSXWHU�VFLHQFH�HGXFDWLRQDO�FXOWXUH�PHHW
WKLQJV�DQG�SUDFWLFHV�IURP�WKH�PDQXIDFWXULQJ�ZRUOG�

$QRWKHU�LPSRUWDQW�676�FRQFHSW�LV�NQRZOHGJH�REMHFW
�.QRUU�&HWLQD��������DQG�SDUWLFXODUO\�LQ�TXHVWLRQV
SHUWDLQLQJ�WR�VXVWDLQDELOLW\��NQRZOHGJH�ZRUN�LV
LPSRUWDQW��&LWL]HQ�JURXSV�UDOO\�RQ�WRSLFV�RI
LPSRUWDQFH�DQG��JKW�WR�KDYH�WKHLU�H[SHUWLVH
UHFRJQLVHG��2WWLQJHU��������7KH\�EXLOG�WKHLU
NQRZOHGJH�H[SHULHQWLDOO\��ZLWK�KDQGV�RQ�ZRUN��XVLQJ
WKHLU�ERGLHV�DQG�HQJDJLQJ�ZLWK�PDWHULDOV��0DUUHV
�������',<ELR�ODEV�DQG�KDFNHUVSDFHV�SURGXFH
zDOWHUQDWLYH�RQWRORJLHV{��3DSDGRSRORXV��������7KH
NQRZOHGJH�REMHFW�WKHUHIRUH�DSSHDUV�FDSDEOH�RI
EULGJLQJ�WKH�FRQFHUQV�RI�676�DQG�VRFLDO�PRYHPHQW
VWXGLHV��DQG�ZH�FDQ�HPSOR\�LW�ZKHQ�H[DPLQLQJ
)DE/DEV{�SXUVXLW�RI�NQRZOHGJH��ERWK�WKH�SUHVHQW�
RULHQWHG��SUDFWLFDO�H[SORUDWLRQ�RI�KRZ�WR�ORFDOLVH
SURGXFWLRQ��DQG�WKH�IXWXUH�RULHQWHG�SXUVXLW�RI�KRZ�WR
VKDSH�FRPPRQV�EDVHG�SHHU�WR�SHHU�FRPPXQLWLHV�
6XFK�REMHFWV�WKXV�HPERG\�ERWK�SUDJPDWLVP��LQ�ORFDO
�[HV��DQG�XWRSLDQLVP��LQ�YLVLRQV�RI�VHOI�VX�FLHQW�
HFRORJLFDOO\�FRQVFLRXV��FRQYLYLDO�IXWXUHV��FI��6DGOHU
������

7KLV�OHDGV�XV�WR�DQRWKHU�W\SH�RI�REMHFW�,�DUJXH�LV
LPSRUWDQW�LQ�)DE/DEV�EXW�SHUKDSV�UHFHLYHV�OHVV
DWWHQWLRQ�LQ�676�VFKRODUVKLS��WKH�V\PEROLF�UROH
REMHFWV�FDQ�SOD\�LQ�LPDJLQDWLRQ��FRQYH\LQJ�D
SDUWLFXODU�YLVLRQ�DQG�DQLPDWLQJ�DFWRUV��2EMHFWV�VXFK
DV�WKH�LQWHUIDFH�IRU�HYHQW�RUJDQLVLQJ�VRIWZDUH�x
ZKHUH�VRPH�IXQFWLRQV�FDQ�EH�DXWRPDWLVHG��DOORZLQJ
SDUWLFLSDQWV�WR�WDNH�RQ�WKH�UROH�RI�FR�RUJDQLVHUV�x
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KHOS�WKLV�JURXS�EXLOG�NQRZOHGJH�RQ�KRUL]RQWDO
JRYHUQDQFH�DQG�YDOXHV�LQ�GHVLJQ�LQ�LQWHUIDFH
FKRLFHV��)ODQDJDQ��+RZH�DQG�1LVVHQEDXP�������
%XW�WKH\�DOVR�UHSUHVHQW�DQG�OHJLWLPLVH��E\�SDUWLDOO\
UHDOLVLQJ��D�SDUWLFXODU�YLVLRQ�ZKHUH�VHOI�RUJDQLVLQJ
JURXSV�ZRUN�WR�SUHVHUYH�D�SDUWLFXODU�FRPPRQV�
7KHVH�YLVLRQV�IRUP�SDUW�RI�WKH�DOWHUQDWLYH
LQVWLWXWLRQDO�ORJLFV�x�WKH�PDWHULDO�SUDFWLFHV�DQG
V\PEROLF�FRQVWUXFWLRQV�x�ODEV�FR�SURGXFH�

,Q�FRQVLGHULQJ�WKH�KLVWRU\�RI�VFLHQFH��:DUWRIVN\
DUJXHG�IRU�WKH�UROH�RI�WKH�zLPDJLQDWLYH{�REMHFW��KRZ
zFRQVWUXFWLRQV�RI�DOWHUQDWLYH�LPDJLQDWLYH�SHUFHSWXDO
PRGHV��IUHHG�IURP�WKH�GLUHFW�UHSUHVHQWDWLRQ�RI
RQJRLQJ�IRUPV�RI�DFWLRQ������IHHGV�EDFN�LQWR�DFWXDO
SUD[LV��DV�D�UHSUHVHQWDWLRQ�RI�SRVVLELOLWLHV�ZKLFK�JR
EH\RQG�SUHVHQW�DFWXDOLWLHV{��:DUWRIVN\�������S�
������)RU�-XGLWK�*UHJRU\���������EXLOGLQJ�RQ
:DUWRIVN\��XWRSLDQ�YLVLRQV�QHHG�QRW�EH�UHDOLVHG�WR
KDYH�UHVRQDQFH��DQG�WKHLU�YHU\�LQFRPSOHWHQHVV�LV�LQ
IDFW�SURSLWLRXV��z,QFRPSOHWHQHVV�DQG�KHWHURJHQHLW\
DUH�GHVLUDEOH�EHFDXVH�E\�WKHLU�RSHQQHVV�WKH\
SURYLGH�RSSRUWXQLWLHV�IRU�QHZ�DQG�RU�GL�HUHQW
DFWRUV��QHZ�HOHPHQWV�ZKLFK�PD\�EH�GLVFRQWLQXRXV
IURP�KLVWRULFDO�SUHFHGHQWV��DQG�DOWHUQDWLYHV�WKDW
PD\�EH�RSSRVLWLRQDO�RU�HQJDJH�UHVLVWDQFH{��*UHJRU\
������SS������������9LVLRQV�RI�DOWHUQDWLYH�IXWXUHV
UHVLVW�LQFXPEHQW�V\VWHPV�RI�PHDQLQJ��VXFK�DV
FRQVXPHU�FDSLWDOLVP��DQG�HYRNH�QHZ�OLIHZD\V�
9LVLRQV�PRELOLVH�DFWRUV��SDUWLFXODUO\�ZKHQ�WKH\�EHJLQ
WR�HPHUJH�LQ�PDWHULDO�IRUP�x�DV�UHVRXUFHV�IRU
LPDJLQDWLRQ��z7KH�|LPSDFW}�RI�WHFKQRORJ\�EHJLQV
ZKHQ�LPDJLQDWLRQ�DQG�DVSLUDWLRQ�EHJLQ�WR�EH�VKDSHG
E\�LW��RIWHQ�ORQJ�EHIRUH�DQ\�|ZRUNLQJ}�WHFKQRORJ\
H[LVWV{��+\\VDOR�������S��������:H�FDQ�WKHUHE\�FDOO
WKHVH�SDUWLDO�UHDOLVDWLRQV�LQ�)DE/DEV�LPDJLQDWLYH
REMHFWV�

7KHUH�LV�QHYHUWKHOHVV�D��LSVLGH�WR�KRZ�YLVLRQV�KHOS
VKDSH�JURXS�QRUPV��6\PEROLF�REMHFWV�DUH�XVHG�WR
NHHS�D�FRPPXQLW\�XQL�HG�DQG��LQ�VR�GRLQJ��NHHS
RWKHU�SHRSOH�RXW��,Q�RWKHU�ZRUGV��ZH�VKRXOG�EH
DZDUH�RI�VRFLRPDWHULDO�SURFHVVHV�RI�ERXQGDU\
VSDQQLQJ��EXW�DOVR�ERXQGDU\�SROLFLQJ��2WWLQJHU
�������:KDW�LV�HVSHFLDOO\�LPSRUWDQW�LQ�)DE/DEV�
EHFDXVH�LW�LV�HDVLO\�XQGHU�DGGUHVVHG��LV�WKH�TXHVWLRQ

RI�LQWHQWLRQDOLW\��NHHSLQJ�SHRSOH�RXW�LV�QRW�RQO\
DFKLHYHG�WKURXJK�DFWLYH�DQG�NQRZLQJ�ERXQGDU\
SROLFLQJ��'\QDPLFV�UHODWHG�WR�H[SHUWLVH�DQG
FRPPXQLW\�LGHQWLW\�FDQ�FUHDWH�XQLQWHQGHG
KLHUDUFKLHV�LQ�SHHU�FRPPXQLWLHV��6FKRU�HW�DO�������
7RRPEV��������0RUHRYHU��FRPPXQLW\�EXLOGLQJ
DOLJQHG�ZLWK�FHUWDLQ�LQVWLWXWLRQDO�ORJLFV�FDQ�NHHS
FRQVHTXHQFHV��VXFK�DV�HQYLURQPHQWDO�LPSDFWV�
LQYLVLEOH�x�RXWVLGH�WKH�UHDOP�RI�WKH�)DE/DE��.RKWDOD
�������,Q�WKLV�ZD\��,�VHH�LPDJLQDWLYH�REMHFWV�DOVR
DFWLQJ�DV�D�PHPEUDQH�x�VWUHQJWKHQLQJ�WKH�LGHQWLW\
RI�WKH�FRPPXQLW\�LQVLGH��EXW��LQWHQWLRQDOO\�RU
XQLQWHQWLRQDOO\��NHHSLQJ�SHRSOH��LVVXHV�RU�LPSDFWV
RXW�

)DE/DE�FRPPXQLWLHV�GR�QRW�UHSUHVHQW�D�SDUWLFXODU
SURIHVVLRQDO�RU�VFLHQWL�F�SUDFWLFH��KHQFH�LPDJLQDWLYH
REMHFWV�ZLOO�UHSUHVHQW�YDU\LQJ�LQVWLWXWLRQDO�ORJLFV�
IURP�WKRVH�WKDW�RULHQW�PRUH�WR�DQ�LQGXVWULDO�ZRUOG
�VXFK�DV�PDFKLQHV�WKDW�PDNH�PDFKLQHV��WR�YLVLRQV
RI�D�EHWWHU�ZRUOG�LQ�VRFLR�HQYLURQPHQWDO�WHUPV��VXFK
DV�EHHKLYHV�RU�DTXDSRQLFV�SURMHFWV���7KHVH
KHWHURJHQHRXV�YLVLRQV�DSSHDU�OLNHO\�WR�IRVWHU�D
VSOLQWHULQJ�RI�WKH�)DE/DE�PRYHPHQW�LQWR�YDULRXV
WUDMHFWRULHV�DV�LW�PDWXUHV��DQDO\VLQJ�LPDJLQDWLYH
REMHFWV��DORQJVLGH��RU�DV�K\EULGV�RI��ZRUN�DQG
NQRZOHGJH�REMHFWV��LQ�SHHU�SURGXFWLRQ�R�HUV�D�PRUH
DUWLFXODWHG�DFFRXQW�RI�WKH�WHQVLRQV�LQYROYHG�LQ
)DE/DE�LQVWLWXWLRQDOLVLQJ�DQG�WKHVH�SRVVLEOH
WUDMHFWRULHV�
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:KHQ�ZH�ORRN�DURXQG�D�)DE/DE�ZH�VHH�GRFXPHQWV
�RUGHU�IRUPV��LQVWUXFWLRQV�DQG�PDQXDOV��SURMHFW
GRFXPHQWDWLRQ��SRVWHUV�DQG�PDQLIHVWRV��QHZVSDSHU
FOLSSLQJV��FHUWL�FDWHV���WRROV��PDFKLQHV�DQG
LQVWUXPHQWV��FRPSRQHQWV�DQG�PDWHULDOV��DQG
SURMHFWV�LQ�YDULRXV�VWDWHV�RI�GLVSOD\�DQG
FRPSOHWHQHVV��:KHQ�WKH�HWKQRJUDSKHU�LV�LQ�D�ODE�
WRXUV�LQYROYH�WRXUV�RI�WKH�HTXLSPHQW��:KHQ�VKH
VKDGRZV�WKH�SDUWLFLSDQWV��DQG�ZKHQ�QHZ�DFWRUV�DUH
LQGXFWHG�LQWR�WKH�ODE��ZH�OHDUQ�KRZ�WKLQJV�DUH�WR�EH
GRQH��:H�UHJXODUO\�KHDU�WKH�SKUDVHV�|WKLV�LV�KRZ�LW�LV
GRQH�LQ�)DE/DEV}��|XVXDOO\�LQ�)DE/DEV�}��|LQ
)DE/DEV�ZH�}��%XW�)DE/DEV�DUH�QRW�SOXJ�DQG�SOD\�
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,W�LV�VSULQJ�������7KH�ODE�,�DP�LQ�LV�LQ�WKH�SURFHVV�RI
EHLQJ�EXLOW��LWV�ZRUN�RZV�DV�ZHOO�DV�ZDOOV�WR�LVRODWH
WKH�QRLVLHVW�DQG�GXVWLHVW�PDFKLQHV��7KH�WZR�ODE
PDQDJHUV�KDYH�EHHQ�DFTXLULQJ�HTXLSPHQW��GHFLGLQJ
RQ�LWV�SODFHPHQW�LQ�WKH�ODE�DQG�GRLQJ�WKH�QHFHVVDU\
VHW�XS�DQG�FDOLEUDWLRQ�ZRUN��0RVW�RI�WKH�HTXLSPHQW
FKRLFHV�KDYH�IROORZHG�&%${V�LQYHQWRU\
UHFRPPHQGDWLRQV��%RWK�PDQDJHUV�KDYH�ZRUNHG�LQ
)DE/DEV�SUHYLRXVO\�LQ�RWKHU�FRXQWULHV��7KH�ODE�LV�QRW
\HW�RSHQ�IRU�XVHUV��EXW�D�WHDFKHU�IURP�WKH�0HGLD
GHSDUWPHQW�LQ�WKH�XQLYHUVLW\�EULQJV�KLV�VWXGHQWV�LQ
WR�JHW�D�GHPR�RI�WKH�PDFKLQHV��*HWWLQJ�WKH�0RGHOD
PLOOLQJ�PDFKLQH�UXQQLQJ�KDV�EHHQ�RQH�RI�WKH
PDQDJHUV{�JUHDWHVW�FKDOOHQJHV��7KH�RQH�PDQDJHU
KDV�EHHQ�DEOH�WR�GR�D�WHVW�UXQ��FXWWLQJ�WKH�WUDFHV�RI
D�3&%��SULQWHG�FLUFXLW�ERDUG��VXFFHVVIXOO\�DIWHU�PDQ\
DWWHPSWV��1RZ�LW�LV�WLPH�WR�FXW�RXW�WKH�RXWOLQH�RI�WKH
ERDUG�XVLQJ�D�GL�HUHQW�HQG�PLOO��,W�LV�DQ�RSSRUWXQH
PRPHQW�WR�VKRZ�WKH�VWXGHQWV�KRZ�WKH�PDFKLQH
ZRUNV�DQG�KRZ�WKH\�FDQ�PLOO�FLUFXLW�ERDUGV�LQVWHDG
RI�HWFKLQJ�WKHP�XVLQJ�zGDQJHURXV{�PDWHULDOV�
SDUWLFXODUO\�LI�WKH\�QHHG�RQO\�RQH�ERDUG�

0DQDJHU����|)RU�XVLQJ�WKH�0RGHOD������ZH�QHHG�WR
XVH�VRIWZDUH�WKDW�UXQV�RQ�/LQX[��VR�EDVLFDOO\�ZH�ZLOO
KDYH�D�YLUWXDO�PDFKLQH������<RX�ORJ�LQWR�0DF�DQG
WKHQ�LW�ZLOO�VWDUW�ZLWK�/LQX[�}

VWXGHQW��|:KDW�LI�WKH�VRIWZDUH�LV�QRW�DYDLODEOH�IRU
26;��LV�LW�MXVW�IRU�/LQX["}

0DQDJHU����|<RX�FDQ�WU\�WR�VWDUW�RQ�0DF�EXWx|

0DQDJHU����|,W�GRHVQ{W�ZRUN�}

0DQDJHU����|<HDK��EDVLFDOO\�LW�GRHVQ{W�ZRUN�DQG�QR
RQH�KDV�EHHQ�DEOH�WR�DFFHVV�WKH�VHUYHU�\HW�}

0DQDJHU����|$QG�WKLV�LV�WKH�VRIWZDUH�WKDW�0,7��WKH
RULJLQDO�)DE/DE��WKHVH�DUH�WKH�WRROV�WKDW�WKH\�KDYH
EHHQ�XVLQJ��VR�IRU�WKH�0RGHOD�ZH�WKRXJKW�WKDW�ZRXOG
EH�WKH�EHVW�ZD\��%HFDXVH�ZH�UHDOO\�KDG�SUREOHPV
WU\LQJ�WR�JHW�LW�UXQQLQJ�ZLWK�:LQGRZV��WR�SULQW�WKH
ERDUGV��DQG�DOO�NLQGV�RI�WKLQJV��WKDW�WKH�GULYHU
VRIWZDUH�ZDV�QRW�FRPSDWLEOH�ZLWK�WKH�QHZ�RSHUDWLQJ
V\VWHPV�DQG�VR�IRUWK��$QQR\LQJ��6R�ZH�ZHQW�ZLWK

/LQX[�}

0DQDJHU����|$QG�LQ�DQ\�FDVH�LI�\RX�ZDQW�WR�WDON�ZLWK
WKH�RWKHU�)DE/DEV�WR�DVN�IRU�KHOS��WKH\�ZLOO�H[SODLQ
WR�\RX�KRZ�WR�XVH�WKLV�VRIWZDUH��HYHU\ERG\�XVHV
WKLV�}

7KH�PDQDJHU�FRQWLQXHV�WR�VKRZ�WKHP�KRZ�WR�LQVHUW
WKH�HQG�PLOO�DQG�VHW�WKH�]HUR�SRLQW�

0DQDJHU����|2QH�RI�WKH�FRPSOLFDWLRQV��ZH�DOVR�KDG
WR�JHW�WKH�86�VL]HG�PLOOLQJ�ELW�KROGHU�IRU�WKH�WKLQJ�
VR�WKH�FDEOH�ZDV�ZURQJ��DQG�ZH�GLGQ{W�KDYH�WKH
SURSHU�VL]HG�PLOOLQJ�ELW�KROGHU��VR�ORWV�RI�WKLQJV�WR
SUHSDUH�}

0DQDJHU���WKHQ�VKRZV�KRZ�WR�RSHUDWH�WKH�)DE
0RGXOHV�LQWHUIDFH��IRU�FKDQJLQJ�VHWWLQJV�DQG
VHQGLQJ�WKH�MRE�WR�WKH�PDFKLQH�

0DQDJHU����|6RPHWLPHV�LW{V�D�ELW�VORZ�EHFDXVH�ZH
QHHG�WR�KDYH�WKHVH�WZR�FDEOHV�WR�FRPPXQLFDWH�ZLWK
LW��DQG�WKHUH{V�D�FKLS�LQVLGH�WKLV��VR�WKHVH�DUH�WKH
VPDOO�WULFNV�}

VWXGHQW��|,V�WKDW�D�VHULDO�SRUW�WKDW�FRQQHFWV�ZLWK�LW�
VR�86%�WR�VHULDO"�,QWHUHVWLQJ�WULFNHU\�}

0DQDJHU����|<HDK��ZKHQ�\RX�VHH�D�PDFKLQH�WKDW
GRHVQ{W�GR�ZKDW�LW�LV�VXSSRVHG�WR�GR��\RX
XQGHUVWDQG�WKHUH�LV�VRPHWKLQJ�ZURQJ�}

0DQDJHU����|7KH�0RGHOD�GRHVQ{W�FRPH�ZLWK�D�86%
SRUW�RU�DQ\WKLQJ�HOVH�H[FHSW�D�VHULDO�SRUW��DQG�WKHQ
\RX�KDYH�WR��QG�D�FRPSXWHU�WKDW�FDQ�KRRN�XS�ZLWK
LW��RU�\RX�KDYH�WR�UXQ�D�FDEOH�WKDW�FDQ�GHDO�ZLWK
PRGHUQ�FRPSXWHUV��6R��QGLQJ�D�FRPSXWHU�WKDW�FDQ
UXQ�:LQGRZV�;3�DQG�KDYH�D�SULQWHU�SRUW��ZHOO��E\
QRZ�WKDW{V�D�ELW�GL�FXOW��6R�,�ZHQW�FKDVLQJ�DIWHU
ODSWRSV�RI�WHQ�\HDUV�DJR��IURP�WKH�GHVLJQ
GHSDUWPHQW�DQG�D�IHZ�RWKHU�SHRSOH��:H{UH�KDSSLHU
ZLWK�WKLV�QRZ��>VOLJKW�SDXVH@�,W�ZRUNV�ZKHQ�LW�ZRUNV�}

%\�QR�PHDQV�LV�WKLV�DQ�XQXVXDO�H[FKDQJH�
ZRUNSODFHV�DUH�VHDPIXO�VSDFHV��9HUWHVL�������IXOO�RI
PXOWLIDULRXV�WHFKQRORJ\�VWDQGDUGV�DQG�SUDFWLFH
KLVWRULHV�LQ�D�EULFRODJH�WKDW�UHDVVHPEOHV�LWVHOI�ZLWK
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HDFK�QHZ�SURMHFW��%vVFKHU�HW�DO���������7KH�H[DPSOH
DERYH�VKRZV�ZHOO�WKH�DUWLFXODWLRQ�ZRUN�WKDW�QHHGV�WR
EH�SHUIRUPHG�WR�DFKLHYH�UHVXOWV��WKH�zZRUN�GRQH�LQ
UHDO�WLPH�WR�PDQDJH�FRQWLQJHQFLHV��ZRUN�WKDW�JHWV
WKLQJV�EDFN�RQ�WUDFN�LQ�WKH�IDFH�RI�WKH�XQH[SHFWHG{
�%RZNHU�DQG�6WDU�������S��������:KLOH�VXFK
DUWLFXODWLRQ�ZRUN�LV�QRW�XQLTXH�WR�VKDUHG�PDFKLQH
VKRSV��LW�LV�QRWDEOH�WKDW�WKH�)DE/DE�QHWZRUN�KDV
GHVLJQHG�DQG�LPSOHPHQWHG�LWV�RZQ�VROXWLRQ�IRU
MRLQLQJ�VHDPV��)DE�0RGXOHV��VRIWZDUH�IRU�JHQHUDWLQJ
WRROSDWKV�DQG�YLVXDOLVLQJ�ZRUN�RZ��VSHDUKHDGHG�E\
IRXQGHU�*HUVKHQIHOG�DQG�&%$�ZLWK�VHOI�VHOHFWLQJ
FRQWULEXWRUV�IURP�DFURVV�WKH�QHWZRUN��$V�D�ZRUN
REMHFW��LW�LV�LQQRYDWLYH�LQ�D�ZD\�HDVLO\�XQUHFRJQLVHG
DV�SURGXFW�zLQQRYDWLRQV{�WKDW�FDSWXUH�PHGLD
DWWHQWLRQ��WKH�ZRUN�RI�LQIUDVWUXFWXUH�UHSDLU�DQG
PDLQWHQDQFH��-DU]DENRZVNL�DQG�3LQFK��������7KH
VRIWZDUH�VHWWOHV�ODEV�LQWR�)DE/DE�QHWZRUN
LQVWLWXWLRQDO�ORJLFV�DQG�DOORZV�EULFRODJH�RI�GLYHUVH
V\VWHPV��%XW�QRW�DOO�ODEV�XVH�WKH�)DE�0RGXOHV�DW�DOO
WLPHV��DV�WKH�VRIWZDUH�LWVHOI�x�LQ�DLPLQJ�IRU�HDVH�DQG
PRGXODULW\�x�WHQGV�WR�EODFN�ER[�VRPH�VHWWLQJV�DQG
UHPRYHV�VRPH�DPRXQW�RI�FRQWURO�WKDW�FRPSHWHQW�ODE
PDQDJHUV�UHVLVW�

,Q�QRUP�IRUPLQJ��WKH�KLVWRU\�EHKLQG�WKH�|LQ�)DE/DEV
ZH�}�SKUDVH�LV�UDUHO\�GLVFXVVHG��LQ�P\�KHDULQJ�
3HRSOH��DIWHU�DOO��FRPH�IURP�YDULHG�EDFNJURXQGV�
DQG�HYHQ�SHRSOH�ZLWK�DQ�HGXFDWLRQ�LQ�FRPSXWHU
VFLHQFH�RU�PDFKLQH�HQJLQHHULQJ�ZLOO�KDYH�GL�HUHQW
KDELWV��SUHIHUHQFHV�DQG�WHUPLQRORJ\��GHSHQGLQJ�RQ
WKHLU�EDFNJURXQG��$W�WLPHV�ODE�PDQDJHUV�RU�XVHUV
EHFRPH��XPPR[HG�DW�VRPH�RI�WKH�)DE�$FDGHP\
SURFHGXUHV��DV�WKH\�ZRXOG�JR�DERXW�WKH�WDVN�LQ�D
FRPSOHWHO\�GL�HUHQW�ZD\��6WLOO��LQ�)DE/DEV��WKH�)DE
$FDGHP\�ZD\�RIWHQ�SUHVLGHV�ZLWKRXW�EHLQJ
TXHVWLRQHG��,Q�&KULVWLQD�'XQEDU�+HVWHU{V�������
VWXG\��D�VLPLODU�QRQ�TXHVWLRQLQJ�RI�WHFKQLFDO
DQWHFHGHQWV��D�ODFN�RI�DZDUHQHVV�RI�WKH�WHFKQLFDO
FXOWXUHV�DW�SOD\�LQ�D�PHGLD�DFWLYLVW�FRPPXQLW\�
DSSHDUHG�WR�VWUHQJWKHQ�WKH�QDUUDWLYH�RI�D�PDOH�
GRPLQDWHG�WHFKQLFDO�FXOWXUH�x�GHVSLWH�HVSRXVDO�RI�D
GHVLUH�WR�XQLYHUVDOLVH�DQG�GHPRFUDWLVH�WHFKQRORJ\�
z&RQVWUXLQJ�',<�WR�EH�WKH�XQLYHUVDOLVW�DQWLGRWH�WR
KLHUDUFKLFDO�HQJLQHHULQJ�FXOWXUH�ZDV�LURQLFDOO\
UHSURGXFLQJ�VRPH�RI�WKH�YHU\�SUREOHPV�WKH�DFWLYLVWV

VRXJKW�WR�HYDGH{��S������

0XFK�RI�WKH�)DE/DE�PRGHO�LV�SXW�DFURVV�DV�zGHVLJQ
IURP�QRZKHUH{��DNLQ�WR�WHFKQLFDO�V\VWHPV�FRQVWUXHG
DV�zFRPPRGLWLHV�WKDW�FDQ�EH�VWDELOL]HG�DQG�FXW�ORRVH
IURP�WKH�VLWHV�RI�WKHLU�SURGXFWLRQ�ORQJ�HQRXJK�WR�EH
H[SRUWHG�HQ�PDVVH�WR�WKH�VLWHV�RI�WKHLU�XVH{
�6XFKPDQ�������S������)DE/DE�DFWRUV�NQRZ�WKHUH�LV
QR�VWDEOH�PRGHO��WKHUH�LV�PXFK�ZRUN�WR�EH�GRQH
RQVLWH�WR�EXLOG�WKH�FRPPXQLW\�RI�XVHUV��HVWDEOLVK
SUDFWLFHV�DQG�ZRUN�RZV�DQG�GHYHORS�VWUDWHJLHV�RI
DFWLRQ�DQG�LGHQWLW\��,W�DSSHDUV�WKHUH�LV�OLWWOH�WLPH�WR
TXHVWLRQ�RU�SXUVXH�WKH�ZK\V�DQG�ZKHUHIRUHV�RI
)DE/DE�ZD\V��+RZHYHU��LW�DOVR�DSSHDUV�WKDW�x�LQ
RUGHU�WR�EH�LQFOXVLYH�x�)DE/DEV�QHHG�WR�SUH�JXUH
VRPH�RI�WKHLU�SURFHGXUHV��WR�FRXQWHUDFW
XQTXHVWLRQHG��DQG�RIWHQ�XQGHWHFWHG��LQKHULWDQFHV�
+LHUDUFKLHV�RI�QRUPV��URXWLQHV�DQG�EHVW�SUDFWLFHV
IURP�RWKHU�WHFKQLFDO�FXOWXUHV�SUHYDLO�WKURXJKRXW�WKH
QHWZRUN��GHVSLWH�HVSRXVDO�RI�GHPRFUDWLF�
QRQKLHUDUFKLFDO�DQG�QRQ�WHFKQRFUDWLF�SURFHGXUHV�
,QGLYLGXDO�ODEV�PD\�UHVLVW�WKHVH�XQGLVFXVVHG
KLHUDUFKLHV�DQG�ZLOO�zUH�UHFRQVWLWXWH{�ZRUN�REMHFWV
VXFK�DV�WKH�)DE�0RGXOHV�RU�HYHQ�WKH�)DE�$FDGHP\
WR�UHJDLQ�SRZHU�ORFDOO\�DQG�HVWDEOLVK�WKHLU�RZQ
QRUPV�DQG�URXWLQHV�
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7KH�JURZWK�RI�LQQRYDWLRQ�ODEV�DQG�OLYLQJ�ODEV�LQ�WKH
JOREDO�1RUWK��LQFOXGLQJ�)DE/DEV��LV�VHHQ�DV�D�VLJQDO
RI�DWWDFKPHQW�WR�DQ�zH[SHULPHQWDOLVW�FXOWXUH{
�/HDGEHDWHU��������,Q�)DE/DEV��DFWLYLWLHV�DQG
NQRZOHGJH�EXLOGLQJ�SURFHVVHV�DUH�JHDUHG�WR�WKH
H[SHFWDWLRQ�WKDW�D�PL[�RI�SHRSOH�ZLOO�VSXU�LQYHQWLRQ
DQG�LQQRYDWLRQ�WKURXJK�KDQGV�RQ�SOD\�DQG
H[SHULPHQWDWLRQ��EXW�WKHVH�H[SHFWDWLRQV�DUH
FRQVWUDLQHG�E\�ZKDW�WKH�HTXLSPHQW�D�RUGV�

,W�LV�������,�DP�VSHDNLQJ�WR�D�XQLYHUVLW\�)DE/DE
PDQDJHU��RQH�UHVSRQVLEOH�IRU�WKH�HOHFWURQLFV��+H
XVHG�WR�ZRUN�LQ�DQ�HOHFWURQLFV�ZRUNVKRS�LQ�DQRWKHU
SDUW�RI�WKH�XQLYHUVLW\��ZKLFK�KH�VD\V�KDV�WKH�VDPH
IDFLOLWLHV��|2U�PD\EH�HYHQ�PRUH��%HFDXVH�ZH�WULHG�WR
NHHS�LW�VLPSOHU�>KHUH@�WKDQ�WKH�>RWKHU�ZRUNVKRS@�
EHFDXVH�ZH�WKRXJKW�WKH�DUWLVWV�PLJKW�QRW�QHHG�WKDW
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DFFXUDF\��RUx��)RU�H[DPSOH��LQ�EX\LQJ�WKH
RVFLOORVFRSHV�DQG�PHWHUV�DQG�VWX���ZH�GLGQ{W�JHW�WKH
EHVW�RQHV��RU�QRW�WKH�PRVW�DFFXUDWH�RQHVxQR��WKDW{V
QRW�D�JRRG�ZRUG�HLWKHU�}�+H�VPLOHV�DQG�KHVLWDWHV�
|:KDW�VKRXOG�,�FDOO�LW��)RU�H[DPSOH�ZH�KDYH�DQ
RVFLOORVFRSH�IRU����PHJDKHUW]�DQG�IRU����PHJDKHUW]
DQG�IRU�����PHJDKHUW]��DQG�ZKHQ�\RX�DUH�GRLQJ
VRPH�5)�>UDGLR�IUHTXHQF\@�WKLQJV��WKHQ�\RX�XVH�WKH
����PHJDKHUW]��%XW�EHFDXVH�QR�RQH�LV�GRLQJ�5)
WKLQJV�KHUH��WKHUH�ZDVQ{W�DQ\�QHHG�IRU�WKDW��,�PHDQ
LW�OLNH�WKDW��,�GRQ{W�NQRZ�D�JRRG�ZRUG�IRU�WKDW�}

,�WU\�WR�KHOS��|7KH�VFDOH��RU�WKHx�}

+H�UHSOLHV��|<HDK��WKH�VSHFLDOLVHG��RUx��\HDK��6R�ZH
JRW�HYHU\WKLQJ�EDVHG�RQ�WKH�QHHG�ZH�H[SHFWHG�WKH
SHRSOH�ZRXOG�UHTXLUH��$QG�LW�KDV�EHHQ�VX�FLHQW�VR
IDU�}

([SHULPHQWV�LQ�)DE/DEV�DUH�ORJJHG�LQ�DQ
XQVXUSULVLQJO\�GLYHUVH�ZD\��([SHULPHQWV�LQ
'XWFK/DE���IRU�LQVWDQFH��DUH�RULHQWHG�WR�FLWL]HQ
VFLHQFH�DQG�QDWXUDO�UHVRXUFH�FRPPRQV��DQG�VRPH�RI
WKHP�DUH�YLVLEO\�PDUNHG�LQ�ZKDW�FRXOG�EH�FDOOHG�D
VFLHQWL�F�ZD\�WR�LPSURYH�IXWXUH�H[SHULPHQWV�
([SHULPHQWV�ZLWK��'�SULQWLQJ�YDULRXV�PDWHULDOV�LQ
'XWFK/DE��DUH�DOVR�FDWDORJXHG�DQG�FDUHIXOO\
GRFXPHQWHG��,Q�FRQWUDVW��H[SHULPHQWV�ZLWK�WKH
ELRGHJUDGDELOLW\�RI�ORFDOO\�PDQXIDFWXUHG�ELRSODVWLFV
LQ�'XWFK/DE��ZHUH�PRUH�RULHQWHG�WR�SURRI�RI�
FRQFHSW�DQG�FRPPXQLW\�EXLOGLQJ��,Q�WKLV�FDVH��WKH
ODE�PDQDJHU�DQG�D�UHJXODU�XVHU��UVW�WHVWHG�WKH
ELRSODVWLF��ODPHQW�E\�SULQWLQJ�WKH�XVHU{V�VFXOSWXUH
GHVLJQV�DQG�WKHQ�EXU\LQJ�WKHP�LQ�WKH�EDFN�JDUGHQ�
GLJJLQJ�WKHP�XS�IURP�WLPH�WR�WLPH�WR�YLVXDOO\�JDXJH
WKH�DPRXQW�RI�GHJUDGDWLRQ��7KLV�LV�WKH�NLQG�RI�REMHFW
WKDW�ERXQGV�WKH�FRQFHSW�RI�NQRZOHGJH�REMHFW�DQG
LPDJLQDWLYH�RU�V\PEROLF�REMHFW�WRJHWKHU��EXW�LW�DOVR
VLJQL�HV�WKDW�WKHVH�SDUWLFLSDQWV�GR�QRW�VHH�WKH�QHHG
IRU�P\�HDUOLHU�PDQDJHU{V�QDPHG�YDOXHV�RI�zDFFXUDF\{
RU�zVSHFLDOLVDWLRQ{�x�WKDW�LV��LQFXPEHQW�LQVWLWXWLRQDO
QRWLRQV�RI�OHJLWLPDWH�NQRZOHGJH�x�SDUWLFXODUO\�LI�WKH\
DUH�VHHQ�DV�LQVWUXPHQWDOLVW�DQG�VWHPPLQJ�IURP
FRJQLWLYH�FDSLWDOLVP��:KDW�LV�LPSRUWDQW�LV�UDWKHU�WKH
HPERGLHG�SDUWLFLSDWLRQ�LQ�WKH�SURFHVV��LWV
LQFRPSOHWHQHVV�DQG�zRQJRLQJ�QHVV{��+REVRQ�������

DQG�WKH�YLVLELOLW\�RI�UHVXOWV��$V�DOVR�LQ�'XWFK/DE��
LVVXHV�UHODWHG�WR�HQYLURQPHQWDO�VXVWDLQDELOLW\�DQG
SHHU�SURGXFWLRQ�DUH�EHWWHU�XQGHUVWRRG�ZKHQ�WKH\
DUH�H[SHULHQFHG�DQG�zSHUIRUPDWLYH{��&RUYHOOHF������
x�SURWRW\SLQJ�ORZ�FDUERQ��RQH�SODQHW�OLIHVW\HV�

.QRZOHGJH�REMHFWV�WKXV�PDNH�YLVLEOH�DOLJQPHQWV
ZLWK�D�P\ULDG�RI�LQVWLWXWLRQDO�ORJLFV��IURP�WKH�QDWXUDO
VFLHQFHV�WR�HQJLQHHULQJ�WUDGLWLRQV�WR�DUWLVWLF
FRQYHQWLRQV��HYHQ�ZLWKLQ�RQH�FRPPXQLW\��/DEV
RULHQW�WKHPVHOYHV�LQ�VXQGU\�ZD\V�WR�DFKLHYH�WKH
OHYHO�RI�DXWKRULW\��zDFFXUDF\{��zVSHFLDOLVDWLRQ{�RU�HYHQ
zXQUXOLQHVV{�WKH\�VHH�PRVW�DSSURSULDWH�WR�WKHLU
IXWXUH�YLVLRQ�RI�zVXVWDLQDELOLW\{��7KLV�PD\�PHDQ
SDUWQHULQJ�ZLWK�FKRVHQ�VWDNHKROGHUV��ZKHWKHU�D
UHVHDUFK�LQVWLWXWH�RU�D�PXQLFLSDO�OLEUDU\��DQG
LQVWLWXWLRQDOLVLQJ�SURFHHGV�DFFRUGLQJ�WR�WKHVH
LQWHUDFWLRQV��DQG�FRQ�LFWV���,Q�VRPH�FDVHV�WKH�ODE
VHHNV�WR�PDLQWDLQ�FRXQWHU�FXOWXUH�DOWHULW\�
DFNQRZOHGJLQJ�WKDW�WKH�SDWK�HQWDLOV�KLJK�WKUHVKROGV
DQG�LPSDFWV�LQFOXVLYLW\��ZKR�LV�DEOH�WR�XVH�WKH�ODE
�+LHOVFKHU��������,Q�VWLOO�RWKHU�FDVHV�WKH�VHOHFWLRQ�RI
FROODERUDWLYH�SDUWQHUV�LV�DG�KRF��UHDFWLYH�UDWKHU�WKDQ
SURDFWLYH�DQG�GLUHFWHG�DW�HQVXULQJ�VKRUW�WHUP
�QDQFLDO�UHYHQXH�

)RU�WKH�)DE/DE�QHWZRUN��RSHQ�DFFHVV�DQG�ZLGH��DOO�
LQFOXVLYH�SDUWLFLSDWLRQ�LQ�SURGXFWLRQ�LV�HVSRXVHG�DV
WKH�SULPDU\�REMHFWLYH��)RU�WKH�PRVW�VWUDWHJLF�DQG
HQGXULQJ�ODEV��KRZHYHU��SDUWLFLSDWLRQ�LV�UDWKHU�VHHQ
DV�D�PHDQV��WR�JHW�WR�D�NQRZOHGJH�HQG�WKH�ORFDO�ODE
PXVW�GH�QH��FI��3RZHOO��������ZKHWKHU�WKLV�LV
HPSRZHUPHQW�WKURXJK�H[SHULHQWLDO�VXVWDLQDELOLW\
SURWRW\SLQJ��GHYHORSPHQW�RI�ELRPDWHULDOV�VXLWDEOH
IRU�LQGXVWULDO�PDFKLQLQJ��RU�NQRZOHGJH�FUHDWLRQ�IRU
ORFDOLVHG�PDQXIDFWXULQJ��(DFK�HQG�HQWDLOV�GL�HUHQW
ORJLFV�RI�GHVLJQ�DQG�PHDQLQJ��IURP�WKH�DUWLVWLF�WR
WKH�KLJKO\�VSHFLDOLVHG��DQG�HDFK�ZLOO�LQYROYH�LWV�RZQ
WUDGH�R�V�LQ�WHUPV�RI�LQFOXVLRQ�DQG�H[FOXVLRQ�
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$V�SUHYLRXVO\�PHQWLRQHG��PXFK�RI�WKH�OLWHUDWXUH�RQ
)DE/DEV�DQG�RSHQ�PDWHULDO�SHHU�SURGXFWLRQ�KDV
WHQGHG�WR�FDWDORJXH�WKH�PRVW�VDOLHQW�H[DPSOHV
ZLWKRXW�GHHSHU�DQDO\VLV��3DUWLFXODUO\�WKH�RSHQ
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VRXUFH�DUWHIDFWV��VXFK�DV�WKH�5HS5DS��WKDW�WUDYHO�x
DQG�WKH�PRELOLW\�LV�TXLWH�ZHOO�GRFXPHQWHG�E\�WKH
IROORZHUV�WKHPVHOYHV�x�DUH�XVHG�DV�V\PEROV�RI�WKH
LPPLQHQW�SHHU�SURGXFWLRQ�IXWXUH��DQG�WKH\�VSDUN�WKH
LPDJLQDWLRQ�RI�RWKHUV��:KDW�RI�SURMHFWV�WKDW�DUH�QRW
WDNHQ�XS��ZKDW�DUH�WKH�UHDVRQV�IRU�WKHLU�PXWDEOH
LPPRELOLW\��FI��/DWRXU������"�:KDW�RI�SURMHFWV�WKDW
DUH�EXLOW�EXW�WKHQ�QRW�WDNHQ�LQWR�URXWLQH�XVH"�:KDW
RI�SURMHFWV�WKDW�DUH�UHJXODUO\�SRLQWHG�RXW�LQ�WRXUV�RI
WKH�ODE��DOZD\V�LQ�SURJUHVV�EXW�QHYHU�\LHOGLQJ�YLVLEOH
RXWFRPHV"�)RU�H[DPSOH��)DE/DEV�DUH�SDUWLFXODUO\
IRQG�RI�SURVWKHWLFV�SURMHFWV��DV�WKH\�KDYH�FOHDU
VRFLDO�EHQH�W�IRU�PDUJLQDOLVHG�JURXSV�DQG�WKH
QDWXUH�RI�WKH�SURGXFW�LV�HQWLUHO\�VXLWHG�WR�ORZ�FRVW
FXVWRPLVDWLRQ�SURWRW\SLQJ���$QG�WKLV�LV�QRW�WR�VD\
SURVWKHWLFV�DUH�QRW�EHLQJ�PDGH�DQG�WKHUH�DUH�QRW
XVHUV�EHQH�WWLQJ�IURP�WKHP��,�KDYH�ZLWQHVVHG
VHYHUDO�H[FHOOHQW�H[DPSOHV���%XW�ZKHQ�,�PHQWLRQHG
RQH�VXFK��(XURSHDQ�8QLRQ�IXQGHG��SURMHFW�FDVXDOO\
WR�D�ORQJ�H[SHULHQFHG�KDFNHU��KH�UHSOLHG��|<HDK�
VHYHUDO�ODEV�ZHUH�LQYROYHG�LQ�GUDLQLQJ�IXQGV�IURP
WKH�(8��MXVW�QR�RQH�HYHU�PDGH�D�OHJ�}�.HHSLQJ�LQ
PLQG�WKH�LQWHQWLRQDO�H[DJJHUDWLRQ�KHUH��RQJRLQJ�
LQFRPSOHWH�SURMHFWV�RI�WKLV�W\SH�DUH�VWURQJO\
V\PEROLF�x�VR�PXFK�VR�WKDW�WKH�ODE�LWVHOI�GRHV�QRW
DOZD\V�UHFRJQLVH�KRZ�RXWVLGHUV�YLHZ�WKHP�VLPSO\�DV
SURMHFWV�XQ�QLVKHG�DQG�XQGHOLYHUHG��LQ�WKH�PRVW
SUDJPDWLF�VHQVH�

7KH�V\PEROLVP�RI�VRFLRPDWHULDO�)DE/DE�SURMHFWV
FDQQRW�EH�RYHU�HPSKDVLVHG��7KH�QHWZRUN�JLYHV�RXW
)DE�$ZDUGV�WR�SURMHFWV�HYHU\�\HDU�DW�WKH
LQWHUQDWLRQDO�PHHWLQJ��VHQGLQJ�D�PHVVDJH�WR
LQVLGHUV�RI�ZKDW�DFWLYLWLHV�DUH�PRVW�YDOXHG�DQG�WR
RXWVLGHUV�RI�ZKDW�W\SHV�RI�zLQQRYDWLRQ{�DUH�SRVVLEOH
ZKHQ�SHHUV�ZRUN�WRJHWKHU�ZLWKRXW�KLHUDUFKLHV�RU
GLVFLSOLQDU\�ERXQGDULHV��7KH�SURMHFWV�GLVSOD\HG�DW
6RXWK/DE��GLVWLQFWO\�FRQYH\�WKH�WRSLFV�RI�LQWHUHVW�LQ
WKLV�ODE��UHQHZDEOH�HQHUJ\��SHUPDFXOWXUH�DQG�HFR�
EXLOGLQJ��7KH�SURMHFWV�LQ�&HQWUDO/DE���LQ�FRQWUDVW�
VLJQDO�D�FRPSOHWHO\�GL�HUHQW�RULHQWDWLRQ�WR
VXVWDLQDELOLW\�x�DV�ZHOO�WR�)DE/DE�PDWHULDOV�DQG
HTXLSPHQW�

,W�LV�ODWH�������,�DP�LQ�D�ODE�WKDW�FRQWLQXDOO\
SHUSOH[HV�PH��ZRQGHULQJ�LI�LW�|LV�D�)DE/DE}��LI�VR�

ZK\�DQG�LI�QRW��ZK\�QRW��7KH�UHDVRQ�LV�WKH�ODE��RU
ZRUNVKRS��LV��OOHG�ZLWK�FRQYHQWLRQDO�ZRRGZRUNLQJ
WRROV��QRQH�RI�WKHP�FRPSXWHU�FRQWUROOHG�DQG
WKHUHIRUH�QRW�zGLJLWDO�IDEULFDWLRQ{�WRROV�DV�LQ�WKH
)DE/DE�SDUODQFH���7KHUH�LV�RQH�QHZ��'�SULQWHU�LQ�WKH
RWKHU�URRP���0HPEHUV�FRPH�KHUH�DQG�PDNH
IXUQLWXUH�DQG�RWKHU�SURMHFWV��IURP�UHFODLPHG�ZRRG
WKDW�KDV�EHHQ�GLVFDUGHG�E\�RWKHU�EXVLQHVVHV
WKURXJKRXW�WKH�ODUJH�EXLOGLQJ�LQ�ZKLFK�WKH�)DE/DE�LV
KRXVHG��$�ODE�ERDUG�PHPEHU�WHOOV�PH�WKDW�UHXVLQJ
PDWHULDOV�LQ�IXUQLWXUH��HVSHFLDOO\�ZHOO�GHVLJQHG
IXUQLWXUH��WHDFKHV�SHRSOH�IURP�WKH�QHLJKERXUKRRG
KRZ�ZDVWH�FDQ�EH�UHYDORULVHG��)RU�SURIHVVLRQDO
GHVLJQHUV��WKH�GHVLJQ�FRPSHWLWLRQV�WKH�)DE/DE�KRVWV
DUH�LQWHQGHG�WR�LQWURGXFH�HFR�GHVLJQ�DQG�/&$��OLIH
F\FOH�DVVHVVPHQW��FRQFHSWV�LQ�DQ�HQWLUHO\�GL�HUHQW
ZD\��DQ�HPERGLHG�DQG�UHVHDUFK�WKURXJK�SUDFWLFH
PDQQHU��ZKHUH�GHVLJQHUV�OHDUQ�KDQGV�RQ�ZKDW�LW�LV
WR��LQ�P\�RZQ�WHUPV��GHVLJQ�IRU�UHXVH�RU�GHVLJQ�IRU�
GLVDVVHPEO\�

,W�LV�D�\RXQJ�ODE��VR�WKH�RUJDQLVHUV�DUH�OHDUQLQJ�WKHLU
UHODWLRQVKLS�ZLWK�WKHLU�PHPEHUV��ZKR�VKRXOG�KDYH�D
VD\�LQ�ZKDW�WKH�ODE�GRHV�DQG�KRZ�IHHGEDFN�DQG
GHFLVLRQ�PDNLQJ�VKRXOG�EH�RUJDQLVHG��7KHUH�ZLOO�EH
D�ODUJH�&1&�URXWHU�DFTXLUHG��XVH�RI�WKH�PDFKLQH�ZLOO
EH�VKDUHG�ZLWK�DQRWKHU�EXVLQHVV�LQ�WKH�EXLOGLQJ�
7KHUH�LV�D�VXGGHQ�PHHWLQJ�FDOOHG��WKH�ODE�PDQDJHU
VWDQGV�XS�DQG�FDOOV�WKH�DWWHQWLRQ�RI�DOO�WKH�PHPEHUV
LQ�WKH�URRP�DQG�WKH�ZRRG�ZRUNVKRS��'LVFXVVLRQ�RQ
WKH�&1&�URXWHU�HQVXHV��SDUWLFXODUO\�RQ�WKH�DPRXQW
RI�WKH�H[WUD�IHHV�PHPEHUV�VKRXOG�SD\�WR�DFFHVV�WKLV
PDFKLQH��,W�EHFRPHV�VRPHZKDW�KHDWHG���,W�LV
FRQGXFWHG�LQ�D�ODQJXDJH�,�GR�QRW�NQRZ�ZHOO�VR�P\
�HOGQRWHV�DUH�VFDQW��EXW�,�DP�JLYHQ�D�URXJK
VXPPDU\�DIWHUZDUGV���2QH�RI�WKH�ODE�HPSOR\HHV
DSSHDUV�TXLWH�PRYHG�VXEVHTXHQWO\��DQG�KH
HPSKDVLVHV�WR�PH�KRZ�VLJQL�FDQW�WKH�PHHWLQJ�ZDV
WR�WKH�ODE��+H�LV�IXOO�RI�SUDLVH�IRU�WKH�ODE�PDQDJHU�IRU
LQLWLDWLQJ�WKLV�IRUD\�LQWR�VHOI�RUJDQLVLQJ�DQG�GHFLVLRQ�
PDNLQJ�E\�FRQVHQVXV��,W�ZDV�EUDYH��DQG�D�V\PERO�RI
WKH�IXWXUH�WKH\�ZDQW�WR�FR�FUHDWH�ZLWK�WKHLU
PHPEHUV�

,Q�DOO�UHVSHFWV��WKLV�ZDV�D�)DE/DE��7KHUH�ZDV�WKH�JX\
ZRUNLQJ�ZLWK�$UGXLQRV��WKH�VK\�DGROHVFHQW�PDOH
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VLWWLQJ�R��WR�WKH�VLGH��WKH�DQWKURSRORJ\�VWXGHQW
VKDGRZLQJ�D�XVHU��D�ORFDO�MRXUQDOLVW��OPLQJ��WKH
XQUHVHUYHG�FRPPLWPHQW�RI�WKH�HPSOR\HHV��GLUHFWRU
DQG�ERDUG�PHPEHUV�WR�DOORZLQJ�D�VSDFH�IRU�SHRSOH
WR�PDNH�WKHLU�RZQ�SURMHFWV��7KHUH�ZHUH�PDWHULDO
H[SORUDWLRQV��HYHQ�D�PDWHULDO�OLEUDU\��WKH�HFFHQWULF
LQYHQWRU�DQG�PDNHU�RI�FXULRXV�REMHFWV��WKHUH�ZDV�WKH
VDPH�FROOHFWLRQ�RI�ERRNV�DV�LQ�RWKHU�ODEV��PRUH�RU
OHVV��WKHUH�ZHUH�XQ�QLVKHG�DQG��QLVKHG�SURMHFWV�LQ
GLVDUUD\��%XW�,�DOVR�IHOW�WR�VRPH�H[WHQW�,�KDG
WUDYHOOHG�EDFN�LQ�WLPH��WR�WKH�EHJLQQLQJV�RI�WKH�HFR�
GHVLJQ�PRYHPHQW�WZHQW\�\HDUV�SUHYLRXVO\��ZKHUH
SDUW�RI�RXU�H[SORUDWLRQ�WKHQ�ZDV�GLUHFWHG�WR�WKH
UHXVH�DQG�UHF\FOLQJ�RI�PDWHULDOV�LQWR�QHZ�SURGXFWV�
+DYH�ZH�QRW�FRPH�IXUWKHU"�'R�ZH��DV�D�GHVLJQ
FRPPXQLW\��QHHG�WR�UHYLVLW�WKLV�H[SORUDWLRQ�VSDFH
ZLWK�HDFK�QHZ�JHQHUDWLRQ"

,�DOVR�ZRQGHUHG�LI�WKLV�ZDV�WKH�IXWXUH��UHFRJQLVLQJ
WKH�LPSRUWDQFH�RI�PDWHULDO�HQJDJHPHQW�LQ
NQRZOHGJH�EXLOGLQJ��WKH�ZD\�UHSDLU�FRPPXQLWLHV�DUH
RSHUDWLQJ�LQ�(XURSH�WRGD\��:KDW�ORRNV�VLPSO\�OLNH
UHSXUSRVLQJ�PDWHULDO�FDVW�R�V�LQWR�RQH�R��DQG
VPDOO�EDWFK�SURGXFWV�FRXOG�EH�GHHSO\�V\PEROLF�
UHGH�QLWLRQV�RI�zZDVWH{�DQG�WKH�YDOXH�RI�PDWHULDO�
(VSHFLDOO\�LQ�WKH�FRQWH[W�RI�WKLV�UHJLRQ��GHVFULEHG�WR
PH�DV�SROLWLFDOO\�UHG�JUHHQ�DQG�DZDVK�ZLWK
FRRSHUDWLYHV��WKH�LGHD�RI�D�FLUFXODU�HFRQRP\
DSSHDUV�FORVHU�WR�LPSOHPHQWDWLRQ�WKDQ�DEVWUDFW
K\SH��ZLWK�QDWLRQDO�OHJLVODWLRQ�RQ�FLUFXODULW\�LQ
GHYHORSPHQW�DQG�WKH�QDWLRQDO�PLQLVWHU�RI�WKH
HQYLURQPHQW�FRPLQJ�WR�RSHQ�WKLV�SDUWLFXODU�ODE�DW�LWV
RSHQLQJ�FHUHPRQ\��7KLV�QHLJKERXUKRRG�UDOOLHG�DQG
PDQDJHG�WR�FORVH�WKH�QHDUE\�URDG��D�PDMRU
PRWRUZD\��RQ�D�6XQGD\�DQG�WRRN�LW�RYHU�IRU�D�ORFDO
IHVWLYDO��7KH�GHVLJQ�REMHFWV�IDEULFDWHG�IURP
UHFODLPHG�PDWHULDOV�LQ�WKH�ODE�ZHUH�GLVSOD\HG�DQG
VROG�WR�D�UHFHSWLYH�SXEOLF��,W�LV�DV�HDV\�WR�RYHU�
URPDQWLFLVH�WKHVH�H�RUWV�DV�LW�LV�WR�GLVPLVV�WKHP�DV
WRR�ORFDO�DQG�VLWXDWHG�WR�KDYH�WUXH�LPSDFW�LQ�VRFLR�
HQYLURQPHQWDO�WHUPV�

$V�LPDJLQDWLYH�REMHFWV��WKHVH�SURMHFWV�KDYH�WKH
H[SOLFLW�JRDO�RI�PDNLQJ�YLVLEOH�DQG�DSSDUHQW�VXSSO\
FKDLQV�DQG�HQYLURQPHQWDO�LVVXHV�LQ�PDVV
SURGXFWLRQ��DV�ZHOO�DV�RSSRUWXQLWLHV�IRU�HFR�GHVLJQ�

7KLV�)DE/DE�ZDV�RULHQWLQJ�PRUH�WRZDUGV�D
WUDGLWLRQDO�FRPPXQLW\�ZRUNVKRS�LQVWLWXWLRQDO�ORJLF
WKDQ�D�XQLYHUVLW\�HQJLQHHULQJ�ODE��DQG�LWV�DFWLYLWLHV
DQG�HTXLSPHQW�ZHUH�VKDSHG�DFFRUGLQJO\��2WKHU
)DE/DE�SURMHFWV�DSSHDU�WR�KDYH�WKH�UHYHUVH�H�HFW�
LPDJLQDWLYH�REMHFWV�V\PEROLF�RI�WHFKQRORJ\�GULYHQ�
LQQRYDWLRQ�IRU�LQQRYDWLRQ{V�VDNH�ORJLFV�REIXVFDWH
ZKHUH�FRPSRQHQWV�DUH�PDGH�DQG�XQGHU�ZKDW
ZRUNLQJ�FRQGLWLRQV��IDLO�WR�DFNQRZOHGJH�WKH�JOREDO
VWRU\�RI�H�ZDVWH��DQG�DFTXLUH�PDWHULDOV�DQG
HTXLSPHQW�DFFRUGLQJ�WR�FRVW�DQG�FRQYHQLHQFH�UDWKHU
WKDQ�DQ\�SULQFLSOH�RI�HPSRZHULQJ�ORFDO�SURGXFWLRQ�
7KHVH�LPDJLQDWLYH�REMHFWV�DFW�DV�PHPEUDQHV
�OWHULQJ�RXW�WKH�LQFRQYHQLHQW�WUXWKV�RI�',<�PDNHU
FXOWXUH�UHODWHG�WR�PDOH�GRPLQDWHG��DQG�$QJOR�
6D[RQ�GRPLQDWHG��HQJLQHHULQJ�FXOWXUH�KLVWRULHV�
JOREDO�HQHUJ\�SUREOHPV��&1&�HTXLSPHQW�FDQQRW
RSHUDWH�ZLWKRXW�HOHFWULFLW\���DQG�GHVNLOOLQJ�x�LI�WKH
LQGLYLGXDO�ODE�LQ�TXHVWLRQ�GRHV�QRW�H[SOLFLWO\�VHW�RXW
WR�DGGUHVV�WKLV�LQYLVLELOLW\�

$OLJQPHQW�WR�HQJLQHHULQJ�WHFKQLFDO�FXOWXUHV�DSSHDUV
DQ�HDV\�GHIDXOW�IRU�)DE/DEV��XQDFNQRZOHGJHG��VXFK
GHIDXOW�FRQ�JXUDWLRQV�OHDG�IDFLOHO\�WR�zH[SHUW�UXOH
DQG�SUREOHPV�RI�JHQGHU���FODVV�EDVHG�DQG�UDFLDO
H[FOXVLRQ{��3RZHOO�������S��������7KH�HVSRXVHG
REMHFWLYH�RI�SDUWLFLSDWLRQ�IRU�DOO�LURQLFDOO\�UHVXOWV�LQ
DQ�H[FOXVLYH��HOLWH�VSDFH��:KHQ�UDWKHU�DGGUHVVHG�DV
D�PHDQV��KRZHYHU��WKH�REMHFWLYHV�RI�SDUWLFLSDWLRQ
DQG�RSHQQHVV�SUH�JXUH�SURFHGXUHV�WR�SUHYHQW
H[FOXVLRQDU\�SUDFWLFHV�IURP�WDNLQJ�URRW��,Q�WKH
H[DPSOH�GHVFULEHG�DERYH��QRUPV�UHODWHG�WR
SDUWLFLSDWRU\�JRYHUQDQFH�ZHUH�QHZ�IRU�ZKDW�ZDV
RWKHUZLVH�D�FRQYHQWLRQDO�GHVLJQ�DVVRFLDWLRQ��EXW
ZHUH�WDNHQ�LQWR�XVH�x�LQ�D�SURWRW\SLQJ�RI�DOWHUQDWLYH
FR�JRYHUQDQFH�SUDFWLFHV�

,W�DSSHDUV�)DE/DEV�PXVW�PDNH�D�FKRLFH��,I�WKH\
FKRRVH�DQ�RULHQWDWLRQ�RI�3HHU�3URGXFWLRQ�DV�D�
6HUYLFH��D�zGHVLJQ�IURP�QRZKHUH{�PRGHO�WKDW�VHHNV
PDLQVWUHDP�OHJLWLPDF\��WKH\�KDYH�JUHDWHU�SRWHQWLDO
WR�UHDFK�D�ZLGHU�YDULHW\�RI�XVHUV��%XW�WKH�PRUH�RQH
RSHQV�WKH�ODE�GRRUV��ORZHUV�WKUHVKROGV��HQKDQFHV
XVDELOLW\�DQG�PDNHV�',<�PDNLQJ�DFFHVVLEOH�DQG
HDV\��WKH�PRUH�WKH�UHYROXWLRQ�LV�WHPSHUHG�DQG
)DE/DEV�HOLGH�ZLWK�EXVLQHVV�DV�XVXDO�
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&RPPRGL�FDWLRQ�PHDQV�EODFN�ER[LQJ�SURFHGXUHV�
ZKLFK�JRHV�FRXQWHU�WR�WKH�HVSRXVHG�REMHFWLYH�RI
RSHQLQJ�WHFKQRORJLHV��,I��RQ�WKH�RWKHU�KDQG��ODEV
FKRRVH�WKH�DQWL�VHUYLFH��FRXQWHU�FXOWXUH��zDQDUFKLVW{
LQVWLWXWLRQDO�ORJLFV��WKH\�ULVN�DSSHDOLQJ�WR�D�WLJKWO\
GH�QHG�JURXS�WKDW�PD\��QG�LW�GL�FXOW�WR�HYROYH�DV
FRQGLWLRQV�FKDQJH�RU�WR�FROODERUDWH�RQ�VKDUHG
SURMHFWV�ZLWK�ZLGHU�LPSDFWV�RXWVLGH�WKH�ODE�GRRUV�
)RXQGLQJ�SULQFLSOHV�DUH�DGKHUHG�WR��EXW�WKH�ODE�FDQ
HDVLO\�EHFRPH�DQ�HFKR�FKDPEHU�WKDW�LV�RULHQWHG�WR
LQGLYLGXDOLVP�UDWKHU�WKDQ�FROOHFWLYH�JRRG�

&21&/86,216��'(6,*1�)520
620(:+(5(

7KLV�VWXG\�KDV�LOOXVWUDWHG�KRZ�PDWHULDO�REMHFWV�LQ
)DE/DEV�UHSUHVHQW�DQG�HPEHG�LQVWLWXWLRQDOLVLQJ
SURFHVVHV�WKDW�RULHQW�WKH�FRPPXQLW\�WR�EXVLQHVV�DV�
XVXDO�RU�DOWHUQDWLYH�WUDMHFWRULHV��*UDVVURRWV
WHFKQRORJ\�PRYHPHQWV�DWWHPSW�WR�UHGUHVV
SHUFHLYHG�LQHTXDOLWLHV�E\�VHWWLQJ�XS�FRXQWHU�
FRQWH[WV��)DE/DEV��DQG�UHFRQVWLWXWLQJ�SURGXFWV�
WHFKQRORJLHV�DQG�SUDFWLFHV�E\�HVWDEOLVKLQJ
DOWHUQDWLYH�QRUPV�DQG�SURFHGXUHV��7KHVH�G\QDPLFV
DUH�QRW�RQO\�GLUHFWHG�H[WHUQDOO\��DV�FKDOOHQJHUV�WR
LQFXPEHQW�LQVWLWXWLRQV�LQ�WKH�GRPLQDQW
VRFLRWHFKQLFDO�UHJLPH�RI�PDVV�SURGXFWLRQ��WKH\�DUH
DOVR�LQWHUQDO�DQG�ZLWKLQ�WKH�FRXQWHU�FXOWXUH�)DE/DE
VRFLDO�ZRUOG��DV�JURXSV�UHDFW�WR�SDUWV�RI�WKH
PRYHPHQW�WKDW�FRQVROLGDWH�SRZHU�DQG�SURGXFH
GLVFRXUVHV�DQG�SUDFWLFHV�WKDW�DUH�IRXQG�ZDQWLQJ��,Q
LQVWLWXWLRQDOLVLQJ��)DE/DE�PDQDJHUV�WKXV��QG
WKHPVHOYHV�FRQVWDQWO\�PDNLQJ�GHFLVLRQV�WKDW�ODQG
RQ�D�VSHFWUXP�EHWZHHQ�RSHQ�VRXUFH�DQG�RSHQ
GRRUV��2SHQ�VRXUFH�UHTXLUHV�SDUWLFXODU�SURWRFROV�
JRYHUQDQFH�PRGHOV�DQG�ZD\V�RI�ZRUNLQJ�WKDW�PXVW
EH�OHDUQHG��RSHQ�GRRUV�UHTXLUH�D�FRQIRUPLQJ�RI
SURFHGXUHV�DQG�SUDFWLFHV�LI�WKH\�DUH�WR�EH�WDNHQ�XS
E\�WKH�PDLQVWUHDP��,GHDOV�RULHQWHG�WR�DOWHULW\
WKHUHE\�HDVLO\�EHFRPH�ZDWHUHG�GRZQ��RU�LGHDOV�DUH
PDLQWDLQHG�DQG�WKH�FRPPXQLW\�EHFRPHV�ZDOOHG�

:KHQ�YDULHJDWHG�VRFLRWHFKQLFDO�HQYLURQPHQWV�
KLVWRULHV��FXOWXUHV�DQG�SUDFWLFHV�FRPH�WRJHWKHU�
ZRUN�REMHFWV�GHPDUFDWH�RU�PHOG�zVHDPV{��.QRZOHGJH
REMHFWV�VKRZ�KRZ�NQRZOHGJH�SURGXFWLRQ�IRU

VXVWDLQDELOLW\�LV�PHVV\��VLWXDWHG��QHJRWLDWHG�
RQJRLQJ�DQG�SHUIRUPDWLYH��GHOLEHUDWHO\�QRW�RULHQWHG
WR�UHGXFWLRQLVW�TXLFN��[HV��([DPLQLQJ�WKLQJV�LQ
)DE/DEV�DV�LPDJLQDWLYH�REMHFWV�UHYHDOV�ZKDW�ORJLFV
DQG�V\VWHPV�RI�PHDQLQJ�JDLQ�VWD\LQJ�SRZHU�
,PDJLQDWLYH�REMHFWV�DUH�LQ�GDQJHU�RI�UHPDLQLQJ�WRR
LQFRPSOHWH��RI�QHYHU�PDNLQJ�D�OHJ�x�EXW�WKHLU�YHU\
LQFRPSOHWHQHVV�DSSHDUV�WR�EH�SLYRWDO�WR�DVSLUDWLRQV
IRU�WUDQVIRUPDWLRQ��RQJRLQJ�SURWRW\SHV�RI�D
JUDVVURRWV�GHVLJQHG�VXVWDLQDEOH�OLIH��7KLQJV�LQ
)DE/DEV�TXLFNO\�EHFRPH�LQHYLWDEOH��WDNHQ�IRU
JUDQWHG��LQYLVLEOH�x�\HW�WKH\�UHYHDO�PXFK�DERXW�KRZ
WKLV�FROOHFWLYH�LQWHQGV�WR�JRYHUQ�LWVHOI�DQG
DFFRPSOLVK�WKLQJV��)DE/DEV�WKHQ�QHHG�WR�URXWLQHO\
LQWHUURJDWH�ZKDW�IRUPV�RI�RSHQQHVV�DUH�DLPHG�IRU�
ZKDW�WKH\�VKRXOG�GHOLYHU�DQG�ZKDW�WUDGH�R�V�DUH
LPSOLHG�LQ�WKHLU�LQVWLWXWLRQDOLVLQJ�SDWKZD\V�

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

7KLV�VWXG\�ZDV�VXSSRUWHG�E\�WKH�$FDGHP\�RI
)LQODQG��*UDQW��������*HWWLQJ�FROODERUDWLYH�GHVLJQ
GRQH��DQG�WKH�.$87(�)RXQGDWLRQ��6LQFHUH�WKDQNV�WR
6DPSVD�+\\VDOR��/XLVD�0RN�DQG�'DQLHO�3LKO�IRU
FRPPHQWV�GXULQJ�HDUO\�SKDVHV�RI�WKH�VWXG\��7KH
FRQVWUXFWLYH�FRPPHQWV�IURP�WKH�WZR�DQRQ\PRXV
UHYLHZHUV�DQG�JXHVW�HGLWRUV�$GULDQ�6PLWK�DQG�.DW
%UD\EURRNH�ZHUH�H[WUHPHO\�KHOSIXO�LQ�LPSURYLQJ�WKH
PDQXVFULSW�

�

5()(5(1&(6

%DUDG��.�������z3RVWKXPDQLVW�3HUIRUPDWLYLW\�
7RZDUG�DQ�8QGHUVWDQGLQJ�RI�+RZ�0DWWHU�&RPHV�WR
0DWWHU{��6LJQV��YRO������QR�����SS�����x����

%HUJ��0�������z2I�)RUPV��&RQWDLQHUV��DQG�WKH
(OHFWURQLF�0HGLFDO�5HFRUG��6RPH�7RROV�IRU�D
6RFLRORJ\�RI�WKH�)RUPDO{��6FLHQFH��7HFKQRORJ\��	
+XPDQ�9DOXHV��YRO������QR�����SS�����x����

%OXPHU��+�������6\PEROLF�,QWHUDFWLRQLVP�
3HUVSHFWLYH�DQG�0HWKRG��3UHQWLFH�+DOO��(QJOHZRRG
&OL�V��1-�
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%RZNHU��*&�	�6WDU��6/�������6RUWLQJ�7KLQJV�2XW�
&ODVVLwFDWLRQ�DQG�,WV�&RQVHTXHQFHV��7KH�0,7�3UHVV�
&DPEULGJH��0$�

%XVHU��0�DQG�&DUOVVRQ��9�������z:KDW�\RX�VHH�LV�QRW
ZKDW�\RX�JHW��VLQJOH�IDPLO\�KRXVH�UHQRYDWLRQ�DQG
HQHUJ\�UHWUR�W�VHHQ�WKURXJK�WKH�OHQV�RI
VRFLRPDWHULDOLW\{��&RQVWUXFWLRQ�0DQDJHPHQW�DQG
(FRQRPLFV��YRO������QR�����SS���������

%vVFKHU��0��*LOO��6��0RJHQVHQ��3�	�6KDSLUR��'������
z/DQGVFDSHV�RI�3UDFWLFH��%ULFRODJH�DV�D�0HWKRG�IRU
6LWXDWHG�'HVLJQ{��&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH
:RUN��&6&:���YRO������QR�����SS���x���

&DOOpQ��%��6lQFKH]�&ULDGR��7�������z9XOQHUDELOLW\
7HVWV��0DWWHUV�RI�|&DUH�IRU�0DWWHU}�LQ�(�ZDVWH
3UDFWLFHV{��7HFQRVFLHQ]D��,WDOLDQ�-RXUQDO�RI�6FLHQFH
DQG�7HFKQRORJ\�6WXGLHV��YRO�����QR�����SS����x���

&DVSHU��0-�������z1HJRWLDWLRQV��:RUN�2EMHFWV��DQG
WKH�8QERUQ�3DWLHQW��7KH�,QWHUDFWLRQDO�6FD�ROGLQJ�RI
)HWDO�6XUJHU\{��6\PEROLF�,QWHUDFWLRQ��YRO������QR����
SS�����x����

&KDOPHUV��0�	�*DODQL��$�������z6HDPIXO
,QWHUZHDYLQJ��+HWHURJHQHLW\�LQ�WKH�7KHRU\�DQG
'HVLJQ�RI�,QWHUDFWLYH�6\VWHPV{��LQ�',6�q���
3URFHHGLQJV�RI�WKH��WK�FRQIHUHQFH�RQ�'HVLJQLQJ
LQWHUDFWLYH�V\VWHPV��SURFHVVHV��SUDFWLFHV��PHWKRGV�
DQG�WHFKQLTXHV��SS�����x�����$&0��1HZ�<RUN�

&ODUNH��$(�	�6WDU��6/�������z7KH�6RFLDO�:RUOGV
)UDPHZRUN��$�7KHRU\�0HWKRGV�3DFNDJH{��LQ�(-
+DFNHWW��2�$PVWHUGDPVND��0�/\QFK�	�-�:DMFPDQ
�HGV��7KH�+DQGERRN�RI�6FLHQFH�DQG�7HFKQRORJ\
6WXGLHV��SS�����x�����7KLUG�(GLWLRQ��7KH�0,7�3UHVV�
&DPEULGJH��0$�

&RUYHOOHF��+�������z6XVWDLQDELOLW\�REMHFWV�DV
SHUIRUPDWLYH�GH�QLWLRQV�RI�VXVWDLQDELOLW\��7KH�FDVH
RI�IRRG�ZDVWH�EDVHG�ELRJDV�DQG�ELRIHUWLOL]HUV{�
-RXUQDO�RI�0DWHULDO�&XOWXUH��YRO������QR�����SS�
���x����

GH�6DLOOH��6�������z'LV�LQYLWLQJ�WKH�8QUXO\�3XEOLF{�

6FLHQFH�DV�&XOWXUH��YRO������QR�����SS����x����

'LFNHO��6��)HUGLQDQG��-3�	�3HWVFKRZ��8�������z6KDUHG
0DFKLQH�6KRSV�DV�5HDO�OLIH�/DERUDWRULHV{��-RXUQDO�RI
3HHU�3URGXFWLRQ��YRO�����$YDLODEOH�IURP�
KWWS���SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH���VKDUHG�PDF
KLQH�VKRSV�SHHU�UHYLHZHG�DUWLFOHV�VKDUHG�PDFKLQH�
VKRSV�DV�UHDO�OLIH�ODERUDWRULHV��>���$SULO�����@�

'XQEDU�+HVWHU��&�������z5DGLFDO�,QFOXVLRQ"�/RFDWLQJ
$FFRXQWDELOLW\�LQ�7HFKQLFDO�',<{��LQ�5DWWR��0�	�%ROHU�
0��HGV��',<�&LWL]HQVKLS��&ULWLFDO�0DNLQJ�DQG�6RFLDO
0HGLD��SS����x����7KH�0,7�3UHVV��&DPEULGJH��0$�

)ODQDJDQ��0��+RZH��'&�	�1LVVHQEDXP��+������
z(PERG\LQJ�9DOXHV�LQ�7HFKQRORJ\��7KHRU\�DQG
3UDFWLFH{��LQ�YDQ�GHQ�+RYHQ��-�	�:HFNHUW��-��HGV�
,QIRUPDWLRQ�7HFKQRORJ\�DQG�0RUDO�3KLORVRSK\�
&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��8.�

)ULHGODQG��5��$OIRUG��5�������z%ULQJLQJ�6RFLHW\�%DFN
,Q��6\PEROV��3UDFWLFHV��DQG�,QVWLWXWLRQDO
&RQWUDGLFWLRQV{��LQ�3RZHOO��:�	�'L0DJJLR��3��HGV��
7KH�1HZ�,QVWLWXWLRQDOLVP�LQ�2UJDQL]DWLRQDO�$QDO\VLV�
8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�

*HUVKHQIHOG��1�������)$%��7KH�&RPLQJ�5HYROXWLRQ
RQ�<RXU�'HVNWRS�n�)URP�3HUVRQDO�&RPSXWHUV�WR
3HUVRQDO�)DEULFDWLRQ��%DVLF�%RRNV��1HZ�<RUN�

*HUVKHQIHOG��1�������z+RZ�WR�0DNH�$OPRVW
$Q\WKLQJ{��)RUHLJQ�$vDLUV��YRO������QR�����SS����x���

+HVV��'-�������z7HFKQRORJ\��DQG�3URGXFW�2ULHQWHG
0RYHPHQWV��$SSUR[LPDWLQJ�6RFLDO�0RYHPHQW
6WXGLHV�DQG�6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV{�
6FLHQFH��7HFKQRORJ\��	�+XPDQ�9DOXHV��YRO������QR�
���SS�����x����

+HVV��'-�������8QGRQH�6FLHQFH��6RFLDO�0RYHPHQWV�
0RELOL]HG�3XEOLFV��DQG�,QGXVWULDO�7UDQVLWLRQV��7KH�0,7
3UHVV��&DPEULGJH��0$�

+LHOVFKHU��6�������z([SHULPHQWLQJ�ZLWK�1RYHO�6RFLR�
7HFKQLFDO�&RQ�JXUDWLRQV��7KH�'RPHVWLFDWLRQ�RI
'LJLWDO�)DEULFDWLRQ�7HFKQRORJLHV�LQ�)DE/DEV{��'LJLWDO
&XOWXUH�	�6RFLHW\��YRO�����QR�����SS����x���
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+REVRQ��.�������z&ORVLQJ�WKH�ORRS�RU�VTXDULQJ�WKH
FLUFOH"�/RFDWLQJ�JHQHUDWLYH�VSDFHV�IRU�WKH�FLUFXODU
HFRQRP\{��3URJUHVV�LQ�+XPDQ�*HRJUDSK\��YRO�����
QR�����SS����x����

+\\VDOR��6�������+HDOWK�7HFKQRORJ\�'HYHORSPHQW
DQG�8VH��)URP�3UDFWLFH�%RXQG�,PDJLQDWLRQ�WR
(YROYLQJ�,PSDFWV��5RXWOHGJH��1HZ�<RUN�

-DU]DENRZVNL��3�	�3LQFK��7�������z6RFLRPDWHULDOLW\�LV
|WKH�1HZ�%ODFN}��DFFRPSOLVKLQJ�UHSXUSRVLQJ�
UHLQVFULSWLQJ�DQG�UHSDLULQJ�LQ�FRQWH[W{�
0#Q#JHPHQW��YRO������QR�����SS�����x����

.QRUU�&HWLQD��.�������z6RFLDOLW\�ZLWK�2EMHFWV{�
7KHRU\��&XOWXUH�	�6RFLHW\��YRO������QR�����SS���x���

.RKWDOD��&�������z0DNLQJ�|0DNLQJ}�&ULWLFDO��+RZ
6XVWDLQDELOLW\�LV�&RQVWLWXWHG�LQ�)DE�/DE�,GHRORJ\{�
7KH�'HVLJQ�-RXUQDO��YRO������QR�����SS�����x����

.RKWDOD��&�	�%RVTXp��&�������z7KH�6WRU\�RI�0,7�
)DEODE�1RUZD\��&RPPXQLW\�(PEHGGLQJ�RI�3HHU
3URGXFWLRQ{��-RXUQDO�RI�3HHU�3URGXFWLRQ��YRO����
$YDLODEOH�IURP�
KWWS���SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH���VKDUHG�PDF
KLQH�VKRSV�SHHU�UHYLHZHG�DUWLFOHV�WKH�VWRU\�RI�PLW�
IDEODE�QRUZD\�FRPPXQLW\�HPEHGGLQJ�RI�SHHU�
SURGXFWLRQ��>���$SULO�����@�

/DWRXU��%�������5HDVVHPEOLQJ�WKH�6RFLDO��$Q
,QWURGXFWLRQ�WR�$FWRU�1HWZRUN�7KHRU\��2[IRUG
8QLYHUVLW\�3UHVV��2[IRUG�

/DWRXU��%�	�:RROJDU��6������>����@��/DERUDWRU\�/LIH�
7KH�&RQVWUXFWLRQ�RI�6FLHQWLwF�)DFWV���QG�HGQ�
3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ��1-�

/DZ��-�������$IWHU�0HWKRG��0HVV�LQ�6RFLDO�6FLHQFH
5HVHDUFK��5RXWOHGJH��/RQGRQ�

/HDGEHDWHU��&�������z+RRNHG�RQ�/DEV{��7KH�/RQJ
DQG�WKH�6KRUW�>1(67$�RQOLQH�PDJD]LQH@����
1RYHPEHU��$YDLODEOH�IURP�
KWWSV���WKHORQJDQGVKRUW�RUJ�VSDFHV�H[SHULPHQWDO�LQQ
RYDWLRQ�ODEV�>���$SULO�����@�

0DOGLQL��,�������z$WWDFKPHQW��'XUDELOLW\�DQG�WKH
(QYLURQPHQWDO�,PSDFW�RI�'LJLWDO�',<{��7KH�'HVLJQ
-RXUQDO��YRO������QR�����SS�����x����

0DUUHV��1�������0DWHULDO�3DUWLFLSDWLRQ��7HFKQRORJ\�
WKH�(QYLURQPHQW�DQG�(YHU\GD\�3XEOLFV���QG�HGQ�
3DOJUDYH�0DFPLOODQ��+RXQGPLOOV��8.�

0HQLFKLQHOOL��0��%LDQFKLQL��0��&DURVL��$�	�0D�HL��6
������z0DNHUV�DV�D�1HZ�:RUN�&RQGLWLRQ�EHWZHHQ
6HOI�(PSOR\PHQW�DQG�&RPPXQLW\�3HHU�3URGXFWLRQ�
,QVLJKWV�IURP�D�6XUYH\�RQ�0DNHUV�LQ�,WDO\{��-RXUQDO�RI
3HHU�3URGXFWLRQ��YRO������$YDLODEOH�IURP�
KWWS���SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH����SHHU�SURGX
FWLRQ�DQG�ZRUN�SHHU�UHYLHZHG�SDSHUV�PDNHUV�DV�D�
QHZ�ZRUN�FRQGLWLRQ�EHWZHHQ�VHOI�HPSOR\PHQW�DQG�
FRPPXQLW\�SHHU�SURGXFWLRQ�LQVLJKWV�IURP�D�VXUYH\�
RQ�PDNHUV�LQ�LWDO\��>���$SULO�����@�

1DVFLPHQWR��6�	�3sOYRUD��$�������z0DNHU�&XOWXUHV
DQG�WKH�3URVSHFWV�IRU�7HFKQRORJLFDO�$FWLRQ{��6FLHQFH
DQG�(QJLQHHULQJ�(WKLFV����-XO\��SS�������

1HDOH��:�	�+REHUQ��&�������z,QQRYDWLRQ�EHJLQV�ZLWK
LQFOXVLRQ��,QWHJUDWLQJ�WKH�)DE�&KDUWHU�LQWR�HYHU\�GD\
DW�)DE�/DE�:JWQ{��LQ��3URFHHGLQJV�RI�WKH�)DE��
5HVHDUFK�6WUHDP��$YDLODEOH�IURP�
KWWSV���DUFKLYH�RUJ�GHWDLOV�)DE��1HDOH+REHUQ�>��
$SULO�����@�

2UOLNRZVNL��:-�������z8VLQJ�7HFKQRORJ\�DQG
&RQVWLWXWLQJ�6WUXFWXUHV��$�3UDFWLFH�/HQV�IRU�6WXG\LQJ
7HFKQRORJ\�LQ�2UJDQL]DWLRQV{��2UJDQL]DWLRQ�6FLHQFH�
YRO������QR�����SS�����x����

2WWLQJHU��*�������z%XFNHWV�RI�5HVLVWDQFH��6WDQGDUGV
DQG�WKH�(�HFWLYHQHVV�RI�&LWL]HQ�6FLHQFH{��6FLHQFH�
7HFKQRORJ\��	�+XPDQ�9DOXHV��YRO������QR�����SS�
���x����

3DSDGRSRXORV��'�������z)URP�3XEOLFV�WR
3UDFWLWLRQHUV��,QYHQWLRQ�3RZHU�DQG�2SHQ
7HFKQRVFLHQFH{��6FLHQFH�DV�&XOWXUH��YRO������QR����
SS�����x����

3ID�HQEHUJHU��%�������z7HFKQRORJLFDO�'UDPDV{�
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6FLHQFH��7HFKQRORJ\��	�+XPDQ�9DOXHV��YRO������QR�
���SS�����x����

3RZHOO��$�������z+DFNLQJ�LQ�WKH�SXEOLF�LQWHUHVW�
$XWKRULW\��OHJLWLPDF\��PHDQV��DQG�HQGV{��1HZ�0HGLD
	�6RFLHW\��YRO������QR�����SS�����x����

5DWWR��0�������z&ULWLFDO�0DNLQJ��&RQFHSWXDO�DQG
0DWHULDO�6WXGLHV�LQ�7HFKQRORJ\�DQG�6RFLDO�/LIH{��7KH
,QIRUPDWLRQ�6RFLHW\��YRO������QR�����SS�����x����

6DGOHU��6�������z7KH�'RPH�DQG�WKH�6KDFN��7KH
'LDOHFWLFV�RI�+LSSLH�(QOLJKWHQPHQW{��LQ�%RDO��,��6WRQH�
-��:DWWV��0�	�:LQVORZ��&��HGV��:HVW�RI�(GHQ�
&RPPXQHV�DQG�8WRSLD�LQ�1RUWKHUQ�&DOLIRUQLD��SS�
��x����30�3UHVV��2DNODQG��&$�

6FKRU��-%��)LW]PDXULFH��&��&DUIDJQD��/%��$WWZRRG�
&KDUOHV��:�	�3RWHDW��('�������z3DUDGR[HV�RI
RSHQQHVV�DQG�GLVWLQFWLRQ�LQ�WKH�VKDULQJ�HFRQRP\{�
3RHWLFV��YRO������SS����x���

6PLWK��$��)UHVVROL��0��$EURO��'��$URQG��(��	�(O\��$�
������*UDVVURRWV�,QQRYDWLRQ�0RYHPHQWV��3DWKZD\V
WR�6XVWDLQDELOLW\���5RXWOHGJH��$ELQJGRQ��8.�

6PLWK��$��5DYHQ��5�������{:KDW�LV�SURWHFWLYH�VSDFH"
5HFRQVLGHULQJ�QLFKHV�LQ�WUDQVLWLRQV�WR�VXVWDLQDELOLW\{�
5HVHDUFK�3ROLF\�YRO������SS������x�����

6WUDXVV��$�������z$�6RFLDO�:RUOG�3HUVSHFWLYH{��LQ
'HQ]LQ��1.��HG��6WXGLHV�LQ�6\PEROLF�,QWHUDFWLRQ��$Q
$QQXDO�&RPSLODWLRQ�RI�5HVHDUFK��SS�����x�����-DL
3UHVV��*UHHQZLFK��&7�

6XFKPDQ��/$�������3ODQV�DQG�6LWXDWHG�$FWLRQV��7KH
3UREOHP�RI�+XPDQ�PDFKLQH�&RPPXQLFDWLRQ�
&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��0$�

6XFKPDQ��/�������z/RFDWHG�$FFRXQWDELOLWLHV�LQ
7HFKQRORJ\�3URGXFWLRQ{�>:RUNLQJ�3DSHU@��&HQWUH�IRU
6FLHQFH�6WXGLHV��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU�
8.��$YDLODEOH�IURP�
KWWS���ZZZ�ODQFDVWHU�DF�XN�IDVV�UHVRXUFHV�VRFLRORJ\�
RQOLQH�SDSHUV�SDSHUV�VXFKPDQ�ORFDWHG�
DFFRXQWDELOLWLHV�SGI�>���$SULO�����@�

7RRPEV��$�������&DUH�DQG�WKH�&RQVWUXFWLRQ�RI
+DFNHU�,GHQWLWLHV��&RPPXQLWLHV��DQG�6RFLHW\�
'RFWRUDO�'LVVHUWDWLRQ��,QGLDQD�8QLYHUVLW\�6FKRRO�RI
,QIRUPDWLFV�DQG�&RPSXWLQJ�

7RRPEV��$��%DUG]HOO��6�	�%DUG]HOO��-�������z%HFRPLQJ
0DNHUV��+DFNHUVSDFH�0HPEHU�+DELWV��9DOXHV��DQG
,GHQWLWLHV{��-RXUQDO�RI�3HHU�3URGXFWLRQ��YRO����
$YDLODEOH�IURP�
KWWS���SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH���VKDUHG�PDF
KLQH�VKRSV�SHHU�UHYLHZHG�DUWLFOHV�EHFRPLQJ�
PDNHUV�KDFNHUVSDFH�PHPEHU�KDELWV�YDOXHV�DQG�
LGHQWLWLHV��>���$SULO�����@�

7UR[OHU��3�������z)DE�/DEV�)RUNHG��$�*UDVVURRWV
,QVXUJHQF\�LQVLGH�WKH�1H[W�,QGXVWULDO�5HYROXWLRQ{�
-RXUQDO�RI�3HHU�3URGXFWLRQ��YRO�����$YDLODEOH�IURP�
KWWS���SHHUSURGXFWLRQ�QHW�LVVXHV�LVVXH���VKDUHG�PDF
KLQH�VKRSV�HGLWRULDO�VHFWLRQ�IDE�ODEV�IRUNHG�D�
JUDVVURRWV�LQVXUJHQF\�LQVLGH�WKH�QH[W�LQGXVWULDO�
UHYROXWLRQ��>���$SULO�����@�

9HUWHVL��-�������z6HDPIXO�6SDFHV��+HWHURJHQHRXV
,QIUDVWUXFWXUHV�LQ�,QWHUDFWLRQ{��6FLHQFH��7HFKQRORJ\�
	�+XPDQ�9DOXHV��YRO������QR�����SS�����x����

:DUWRIVN\��0:�������0RGHOV��5HSUHVHQWDWLRQ�DQG
WKH�6FLHQWLwF�8QGHUVWDQGLQJ���%RVWRQ�6WXGLHV�LQ�WKH
3KLORVRSK\�RI�6FLHQFH���'��5HLGHO�3XEOLVKLQJ
&RPSDQ\��'RUGUHFKW��WKH�1HWKHUODQGV�

:X��<��:KDOHQ��-�	�.RVNLQHQ��,�������z|1RWKLQJ
0DNHV�6HQVH}��1HZ�$HVWKHWLFV�LQ�6HOI�2UJDQL]LQJ
6HUYLFHV{��LQ�%LKDQLF��'��HG��(PSRZHULQJ�8VHUV
WKURXJK�'HVLJQ��,QWHUGLVFLSOLQDU\�6WXGLHV�DQG
&RPELQHG�$SSURDFKHV�IRU�7HFKQRORJLFDO�3URGXFWV
DQG�6HUYLFHV��SS�����x�����6SULQJHU�,QWHUQDWLRQDO
3XEOLVKLQJ��1HZ�<RUN�

$%287�7+(�$87+25

&LQG\�.RKWDOD�LV�D�SRVWGRFWRUDO�UHVHDUFKHU�LQ�$DOWR
8QLYHUVLW\�6FKRRO�RI�$UWV��'HVLJQ�DQG�$UFKLWHFWXUH�
+HOVLQNL��)LQODQG��+HU�UHVHDUFK�IRFXVHV�RQ
FRPPXQLW\�WHFKQRORJ\�ZRUNVKRSV��HVSHFLDOO\
)DE/DEV�LQ�WKH�LQWHUQDWLRQDO�)DE/DE�QHWZRUN��DQG
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PDWHULDOLVW�DFWLYLVWV�H[SORULQJ�QHZ�SHHU�WR�SHHU
ZD\V�WR�GHVLJQ�DQG�SURGXFH�ORFDOO\�DQG�PRUH
VXVWDLQDEO\��6KH�DOVR�OHFWXUHV�DQG�ZULWHV�DERXW
'HVLJQ�IRU�6XVWDLQDELOLW\��VXVWDLQDEOH�3URGXFW�
6HUYLFH�6\VWHP�GHVLJQ��RSHQ�GHVLJQ��FR�GHVLJQ�
GLVWULEXWHG�HFRQRPLHV�DQG�GHVLJQ�DFWLYLVP��DQG�VKH

KDV�EHHQ�LQYROYHG�LQ�VHYHUDO�XUEDQ�DFWLYLVP
LQLWLDWLYHV�LQ�+HOVLQNL�

$33(1',;��

7DEOH����VXPPDU\�RI�UHVHDUFK�VLWHV

/$% 7<3( $*(�2)�/$%
$7

7,0(�2)
9,6,7�

)281',1*
<($5

'85$7,21�2)
9,6,7

,17(59,(:6 27+(5�'$7$

1RUWK/DE� XQLYHUVLW\�
KRVWHG��DUW�
GHVLJQ��PHGLD
VFKRRO���LQ
PHGLXP�VL]HG
FLW\�LQ�WKH
1RUGLF
FRXQWULHV�

IURP���WR��
\HDUV�
����

ORQJLWXGLQDO
HWKQRJUDSK\���
\HDUV��ODWH
�����HDUO\
����

���LQWHUYLHZV�ZLWK���
SHRSOH��RQ�DYHUDJH�DERXW
RQH�KRXU�HDFK���IXOO\
WUDQVFULEHG�

�����SKRWRV�
����KRXUV�RI
YLGHR�����VHWV
RI��HOGQRWHV

1RUWK/DE� LQGHSHQGHQW�
RZQHU�RSHUDWHG
�IDPLO\�UXQ���LQ
VPDOO�YLOODJH�LQ
WKH�1RUGLF
FRXQWULHV�

���\HDUV�
����

����GD\V�
DXWXPQ�����

��LQWHUYLHZV�ZLWK���SHRSOH
�DYHUDJH����PLQXWHV�HDFK�
�IXOO\�WUDQVFULEHG�

����SKRWRV���
VHWV�RI
�HOGQRWHV

6RXWK/DE� XQLYHUVLW\
KRVWHG
�DUFKLWHFWXUH
VFKRRO���LQ�SHUL�
XUEDQ�DUHD�RI
ODUJH�FLW\�LQ
6SDLQ�

��\HDUV���
\HDUV�
����

��GD\V��VXPPHU
����

��LQWHUYLHZV�ZLWK���SHRSOH�
�DERXW����PLQXWHV�HDFK�
�PDLQO\�WUDQVFULEHG�ZLWK
H[WHQVLYH�QRWHV�

����SKRWRV���
VHWV�RI
�HOGQRWHV

��GD\��VXPPHU
����

��LQWHUYLHZV�ZLWK���SHRSOH�
�RQH�KRXU��KDOI�DQ�KRXU�
�PDLQO\�WUDQVFULEHG�ZLWK
H[WHQVLYH�QRWHV�

����SKRWRV���
VHW�RI��HOGQRWHV

6RXWK/DE� LQGHSHQGHQW�
RZQHU�
RSHUDWHG��LQ
VPDOO�FLW\�LQ
6SDLQ�

KDOI�D�\HDU�
����

����GD\�
VXPPHU�����

��LQWHUYLHZ��FRQYHUVDWLRQ
ZLWK���SHUVRQ�����PLQXWHV�
QRWHV�

���SKRWRV����VHW
RI��HOGQRWHV

'XWFK/DE� DUW�DVVRFLDWLRQ
KRVWHG��LQ
PHGLXP�VL]HG
FLW\�LQ�%HQHOX[�

DERXW���\HDUV�
��\HDUV�
����

��GD\��VXPPHU
����

��LQWHUYLHZ�ZLWK���SHUVRQ
�RQH�KRXU��H[WHQVLYH�QRWHV�
SDUWO\�WUDQVFULEHG�

����SKRWRV���
VHW�RI��HOGQRWHV

��GD\��ZLQWHU
����

��LQWHUYLHZV�ZLWK���SHRSOH
�IURP����PLQV�WR�RQH�KRXU�
�PDLQO\�WUDQVFULEHG�
H[WHQVLYH�QRWHV�

���SKRWRV����VHW
RI��HOGQRWHV
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'XWFK/DE� SURIHVVLRQDO
LQGXVWU\
DVVRFLDWLRQ�
KRVWHG��LQ
PHGLXP�VL]HG
FLW\�LQ�%HQHOX[�

��\HDUV�
����

��GD\��ZLQWHU
����

��LQWHUYLHZ�ZLWK���SHUVRQ
�����KUV���PDLQO\
WUDQVFULEHG��H[WHQVLYH
QRWHV�

���SKRWRV����VHW
RI��HOGQRWHV

'XWFK/DE� LQGHSHQGHQW�
RZQHU�
RSHUDWHG��LQ
PHGLXP�VL]HG
FLW\�LQ�%HQHOX[�

DERXW���\HDU�
����

KDOI�D�GD\�
ZLQWHU�����

��LQWHUYLHZ�ZLWK���SHUVRQ
�����KUV���PDLQO\
WUDQVFULEHG��H[WHQVLYH
QRWHV�

���SKRWRV����VHW
RI��HOGQRWHV

'XWFK/DE� LQGHSHQGHQW�
RZQHU���DUW
FROOHFWLYH��
YROXQWHHU�
RSHUDWHG��LQ
VPDOO�FLW\�LQ
%HQHOX[�

��\HDUV���
\HDUV�
����

��GD\��DXWXPQ
����

��LQWHUYLHZV�ZLWK���SHRSOH
�DYHUDJH����PLQXWHV�HDFK�
�LQFOXGHV�LQWHUYLHZ�ZLWK
IRXQGHUV�LQ��������SDUWLDOO\
WUDQVFULEHG�ZLWK�H[WHQVLYH
QRWHV�
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