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%UD]LO�LV�D�FRXQWU\�ZKHUH�PDQ\�LQLWLDWLYHV�FRQQHFWHG�WR�PDNLQJ�KDYH�UHFHQWO\�HPHUJHG��,W�LV�DOVR�D�FRXQWU\�LQ
ZKLFK�SRYHUW\�DQG�VRFLDO�H[FOXVLRQ�DUH�VWLOO�PDMRU�SUREOHPV��6HHNLQJ�WR�DGGUHVV�WKHVH�SUREOHPV��H[SHULPHQWV�LQ
rVRFLDO�WHFKQRORJLHVs�n�DUWHIDFWV��SURFHVVHV�DQG�PHWKRGV�RULHQWHG�WRZDUGV�SURPRWLQJ�VRFLDO�LQFOXVLRQ�n�KDYH
GHYHORSHG�LQ�WKH�FRXQWU\��7KHUH�DUH�DOVR�LQWHUHVWLQJ�H[DPSOHV�RI�rJDPELDUUDVs��FUHDWLYH�WHFKQLFDO�VROXWLRQV
SURGXFHG�XQGHU�VFDUFLW\� �:H�UHYLHZ�SRLQWV�RI �FRQQHFWLRQ�EHWZHHQ�WKHVH�GLvHUHQW�FXOWXUHV� �PDNLQJ�XVH�RI �WKH
LGHD�RI�WHFKQRORJ\�VFULSWV�WR�FRQVLGHU�KRZ�HDFK�FKDOOHQJHV�GRPLQDQW�QRUPV�IRU�WHFKQRORJ\�LQ�VRFLHW\��DQG
SURYLGHV�DOWHUQDWLYH�VFULSWV�IRU�PRUH�LQFOXVLYH�GHYHORSPHQW��7KH�SDSHU�WKHQ�H[SORUHV�WKH�DFWXDO�DQG�SRWHQWLDO
UROH�RI�PDNHUVSDFHV�LQ�WKH�FLW\�RI�6gR�3DXOR��DUJXDEO\�%UD]LOqV�PDNLQJ�FDSLWDO�DQG�WKH�wUVW�PXQLFLSDOLW\�LQ�WKH
FRXQWU\�WR�FUHDWH�DQ�HvHFWLYH�SXEOLF�SROLF\�WR�IRVWHU�VRFLDOO\�LQFOXVLYH�PDNLQJ�LQLWLDWLYHV��%\�GRLQJ�VR��ZH�VHHN�D
EHWWHU �XQGHUVWDQGLQJ �RI �KRZ �PDNHUVSDFHV �PD\ �FRQWULEXWH �WR �PRUH �VRFLDOO\ �LQFOXVLYH �UHODWLRQVKLSV �ZLWK
WHFKQRORJ\�

.H\ZRUGV��PDNLQJ��LQFOXVLRQ��H[FOXVLRQ��GHYHORSPHQW��%UD]LO
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2YHU�WKH�ODVW�IHZ�\HDUV��D�OLYHO\�GHEDWH�DURXQG
PDNLQJ�DQG�PDNHUV�KDV�DULVHQ��$QGHUVRQ�������
+LHOVFKHU�DQG�6PLWK��������&ODXGH���������7KH
QRWLRQ�WKDW�DQ\�SHUVRQ�RU�JURXS�KDV�WKH�SRWHQWLDO�WR
FUHDWH�DQG�PRGLI\�PDWHULDO�REMHFWV�XVLQJ
LQFUHDVLQJO\�DFFHVVLEOH�GLJLWDO�WRROV�LV�DWWUDFWLQJ
ODUJH�QXPEHUV�RI�SHRSOH�WR�KDYH�D�JR�WKHPVHOYHV�
7KH�SKHQRPHQRQ�LV�DOVR�LQWULJXLQJ�VLJQL�FDQW
QXPEHUV�RI�REVHUYHUV�DQG�DFDGHPLFV��ZKR�WU\�WR
H[SODLQ�GHYHORSPHQWV��DV�ZHOO�DV�LQWHUHVWLQJ�D
YDULHW\�RI�FXOWXUDO��HGXFDWLRQDO�DQG�LQQRYDWLRQ
LQVWLWXWLRQV�DQG�DJHQFLHV��VXFK�DV�OLEUDULHV��VFKRROV�
PXVHXPV��DQG�ORFDO�DXWKRULWLHV��ZKR�ZLVK�WR�HQJDJH
DQG�VXSSRUW�WKLV�DFWLYLW\�IRU�WKHLU�LQVWLWXWLRQDO
SXUSRVHV�

0DQ\�DVSHFWV�GH�QH�PDNLQJ�DQG�GL�HUHQWLDWH
JURXSV�ZLWKLQ�WKH�EURDGHU�PDNHU�PRYHPHQWV��%XW
SHUKDSV�WKH�IXQGDPHQWDO�FKDUDFWHULVWLF�RI�PDNLQJ

WKDW�ZH�ZLVK�WR�H[SORUH�KHUH�LV�WKH�QRWLRQ�WKDW�LW
VXEYHUWV�WKH�ERXQGDU\�WKDW�WUDGLWLRQDOO\�VHSDUDWHV
SURGXFHUV�DQG�XVHUV��ZKHWKHU�FROODSVLQJ�WKHVH�WZR
LGHQWLWLHV�LQWR�D�QHZ�PDNHU�LGHQWLW\��DQ�LGHD
H[SORUHG�E\�*DXQWOHWW���������RU�LQVHUWLQJ�DPELJXLW\
DQG�FRPSOLFDWLQJ�DVVXPSWLRQV�DERXW�UHODWLRQV
EHWZHHQ�WKHP�

*UDQWHG��WKH�JHQHULF�LGHD�RI�FUDIWLQJ�DQ\�JLYHQ
DUWHIDFW�LV�QRW�VRPHWKLQJ�QHZ��QRU�DOWRJHWKHU�UDUH�
&RXQWOHVV�FXOWXUHV��SDUWLFXODUO\�LQ�QRQ�PHUFDQWLOH
VRFLHWLHV��DUH�IDPLOLDU�ZLWK�WKLV�SUDFWLFH�DQG�FRQWLQXH
WR�SUDFWLFH�LW��0DNLQJ��KRZHYHU��KDV�D�VSHFLDO
VLJQL�FDQFH�LQ�/DWH�0RGHUQ�VRFLHWLHV��GXH�WR�WKH�ZD\
LQ�ZKLFK�LQGXVWULDOL]HG�FRQVXPHU�JRRGV�DUH
JHQHUDOO\�SURGXFHG��GLVWULEXWHG�DQG�FRPPHUFLDOL]HG
WKURXJK�SURFHVVHV�WKDW�DUH�LQFUHDVLQJO\�GLVWDQW�
FRPSOH[�DQG�XQIDWKRPDEOH�IRU�LQGLYLGXDO
FRQVXPHUV�

7KXV��D�IDLUO\�FRPSOH[�DUWHIDFW��VXFK�D�SHUVRQDO
FRPSXWHU�RU�D�PRELOH�SKRQH�FRPHV�WR�EH�WKURXJK
WKH�FRRUGLQDWHG�H�RUWV�RI�GL�HUHQW��UPV�WKDW�VXSSO\
WKHLU�GL�HUHQW�FRPSRQHQWV�DQG�SDUWV��DQG
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DIWHUZDUGV�WUDYHOV�WKURXJK�LQWULFDWH�GLVWULEXWLRQ�DQG
PDUNHWLQJ�FKDQQHOV�XQWLO�LW�UHDFKHV�WKH�KDQGV�RI�D
FRQVXPHU��ZKR�EX\V�LW�DV�D�EUDQGHG�FRQVXPHU�JRRG
DQG�SXWV�LW�WR�XVH��$OO�WKLV�LV�SDUW�RI�WKH�G\QDPLFV�RI
FDSLWDOLVW�HFRQRPLHV��WKURXJK�ZKLFK�D�NDOHLGRVFRSH
RI�VRFLRWHFKQLFDO�SURFHVVHV�LV�HQJDJHG�DQG�UROHV�DUH
SHUIRUPHG��LQFOXGLQJ�WKH�FRQVWUXFWLRQ�RI�WKH
SURGXFHU�XVHU�ERXQGDU\��7KLV�QRWLRQ�LV�SUHVHQW�LQ
WKH�FULWLTXH�RI�|&RQYHQWLRQDO�7HFKQRORJ\}�LQVSLUHG
E\�WKH�$SSURSULDWH�7HFKQRORJ\�PRYHPHQW�DQG�LWV
WKHRUHWLFDO�DQG�SROLWLFDO�R�VSULQJV��VXFK�DV�LQ�WKH
HOHPHQWV�DURXQG�WKH�FRQFHSW�RI�6RFLDO�7HFKQRORJ\
�VHH�'DJQLQR���������RQ�ZKLFK�ZH�ZLOO�ODWHU
HODERUDWH�IXUWKHU�

0DNLQJ�LQ�VXFK�FLUFXPVWDQFHV�LV�LQWHUHVWLQJ�EHFDXVH
LW�VXEYHUWV�PDQ\�SUH�RUGDLQHG�UROHV��6XFK
VXEYHUVLRQ�FDQ�RIWHQ�EH�SOD\IXO�DQG�SHUVRQDO��EXW�LW
FDQ�DOVR�EH�XQGHUVWRRG�DV�D�SROLWLFDO�DFW��HYHQ�LI�LW�LV
QRW�LQWHQGHG�WR�EH�RQH��EHFDXVH�LW�KDV�WKH�SRWHQWLDO
RI�FKDOOHQJLQJ��DQG�SHUKDSV�HYHQ�FKDQJLQJ��WKH
VRFLRWHFKQLFDO�RUGHU�IURP�ZLWKLQ��:KHWKHU�LW�LV
FXULRVLW\��SUDJPDWLVP��QRQFRQIRUPLW\�RU�DQ\�RWKHU
LPSXOVH�WKDW�GULYHV�PDNHUV��DQG�WKHUH�VHHPV�WR�EH
TXLWH�D�QXPEHU�RI�GL�HUHQW�PRWLYDWLRQV���PDNLQJ
SUHVHQWV�TXLWH�D�VWULNLQJ�DWWLWXGH�WRZDUGV
WHFKQRORJ\��DQG�ZKRVH�RULJLQV�LQFOXGH�D�KDFNHU
HWKLF�WKDW�LV�VRPHWLPHV�RYHUORRNHG��EXW�WKDW�VKRXOG
QRW�EH�LJQRUHG��0DNLQJ�DW�LWV�PRVW�LQWULJXLQJ
LQYROYHV�DQ�HWKLF�WKDW�GULYHV�SHRSOH�WR�|RSHQ�XS}
WHFKQRORJ\��WR�KDFN�LW��WR�FUHDWH�QHZ�XVHV�DQG�QHZ
IRUPV�

:KLOVW�PDQ\�KDYH�H[SORUHG�WKH�LPSOLFDWLRQV�RI�WKHVH
IHDWXUHV�LQ�PDNLQJ��WKH\�KDYH�WHQGHG�WR�GR�VR�IURP
D�1RUWK�$PHULFDQ�RU�(XURSHDQ�SRVLWLRQ��DQG�WKXV
FRQVFLRXVO\�RU�XQFRQVFLRXVO\�WHQG�WR�UHSURGXFH
FHUWDLQ�VLWXDWHG�DVVXPSWLRQV�DERXW�PDQXIDFWXUH�
GHVLJQ��WHFKQRORJ\�DQG�VRFLHW\��7KLV�RXWORRN�RIWHQ
RYHUORRNV�KRZ�WKHVH�IHDWXUHV�DUH�H[SHULHQFHG�DQG
SHUFHLYHG�IURP�GL�HUHQW�SRVLWLRQV�DURXQG�WKH�JOREH�
DQG�KRZ�WKH\��W�GL�HUHQWO\�LQWR�JOREDO
PDQXIDFWXULQJ�DQG�FRQVXPSWLRQ�V\VWHPV��RU�VLW
DSDUW�IURP�WKHP��LQ�SODFHV�VLWXDWHG�GL�HUHQWO\�LQ�WKH
KLVWRU\�DQG�JHRJUDSK\�RI�SURGXFWLRQ�DQG
FRQVXPSWLRQ�V\VWHPV��*LYHQ�WKH�SUHGRPLQDQW

YDQWDJH�SRLQW��ZH�DWWHPSW�WKURXJK�WKH�IROORZLQJ
SDJHV�WR�FRQWULEXWH�WR�WKH�GLVFXVVLRQ�E\�R�HULQJ�D
YLHZ�IURP�D�VRPHZKDW�GL�HUHQW�SODFH�DQG�DQJOH��E\
FRQVLGHULQJ�KRZ�PDNLQJ�SOD\V�RXW�DORQJVLGH
SUHVVLQJ�LVVXHV�RI�VRFLDO�LQHTXDOLW\�LQ�%UD]LO�

7KH�SDSHU�LV�GLYLGHG�LQWR�IRXU�VHFWLRQV��DSDUW�IURP
WKLV�,QWURGXFWLRQ��,Q�WKH�QH[W�VHFWLRQ��ZH�GHOLQHDWH
VRPH�RI�WKH�IXQGDPHQWDO�DVSHFWV�RI�KRZ�DUWHIDFWV
DUH�QRUPDOO\�SURGXFHG�LQ�/DWH�0RGHUQ�6RFLHWLHV��:H
ORRN�LQWR�WKH�PDLQ�LGHDV�DQG�PRWLYDWLRQV�RI�PDNHU
PRYHPHQWV�ZKLFK��ZH�DUJXH��DUH�FDSDEOH�RI
GLVUXSWLQJ�DQG�JHQHUDWLQJ�FKDQJHV�LQ�WKH�DSSDUHQWO\
XQVKDNDEOH�RUGHU�RI�SURGXFWLRQ�DQG�FRQVXPSWLRQ��,Q
RUGHU�WR�PDNH�RXU�DUJXPHQW��ZH�XVH�WKH�FRQFHSW�RI
zWHFKQRORJLFDO�VFULSWV{�GHYHORSHG�E\�0DGHOLQH�$NULFK
��������ZKLFK�SHUPLWV�DQ�H[SORUDWLRQ�RI�ZKDW�WKH
GHVLJQHUV��XVHUV��DQG�KDFNHUV�RI�WHFKQRORJLHV�LQWHQG
DQG�QHJRWLDWH�LQ�WKHLU�GHYHORSPHQW�DQG�DSSOLFDWLRQ�
6HFWLRQ�WKUHH�LV�GHGLFDWHG�WR�WKH�GLVFXVVLRQ�RI
VWUDWHJLHV�IRU�VXSSRUWLQJ�DQG�GHYHORSLQJ�PDNHU
LQLWLDWLYHV��ZKLFK�LI�QHJRWLDWHG�DSSURSULDWHO\�ZH
EHOLHYH�FRXOG�KDYH�D�SRVLWLYH�H�HFW�RQ
VXVWDLQDELOLW\��LQFOXVLRQ�DQG�GHPRFUDF\��7KLV�LV�GRQH
E\�FRQVLGHULQJ�DQG�WUDFLQJ�FRQQHFWLRQV�EHWZHHQ
PDNLQJ��LQFOXVLYH�LQQRYDWLRQ�DQG�WKH�SUDFWLFH�RI
|JDPELDUUD}��D�WHFKQLFDO�VXEYHUVLRQ�RI�VRUWV�URRWHG
LQ�D�FXOWXUH�RI�LPSURYLVDWLRQ�LQGLJHQRXV�WR�%UD]LO�
%DVHG�RQ�WKHVH�LGHDV��ZH�PRYH�WR�DQ�HPSLULFDO
H[SORUDWLRQ�RI�WKHVH�SRVVLELOLWLHV�LQ�LQFOXVLYH�PDNLQJ�
DQG�WKHLU�OLPLWV�LQ�VHFWLRQ����:H�GLVFXVV�WKH�FDVH�RI
WKH�)DE�/DE�/LYUH�&LGDGH�7LUDGHQWHV��ZKLFK�ZDV
HVWDEOLVKHG�WR�SURPRWH�LQFOXVLYH�PDNLQJ�LQ�%UD]LO��,Q
WKLV�SDSHU�ZH�XVH�WKLV�H[SHULHQFH�DV�DQ�LOOXVWUDWLRQ
RI�VRUWV��:H�DUH�FRQ�GHQW�D�GHHSHU�DQDO\VLV�RI�WKH
FDVH�ZRXOG�SURYLGH�YHU\�LQWHUHVWLQJ�QHZ�HOHPHQWV�
EXW�RXU�JRDO�KHUH�LV�GL�HUHQW��:H�PHUHO\�ZLVK�WR
UH�HFW�RQ�VRPH�EURDGHU�WKHRUHWLFDO�TXHVWLRQV�E\
FRQQHFWLQJ�WKHP�ZLWK�RXU�LQLWLDO�HPSLULFDO
REVHUYDWLRQV�LQ�D�ZD\�LQIRUPDWLYH�IRU�IXWXUH
DQDO\VHV��/DVWO\��LQ�VHFWLRQ����ZH�SUHVHQW�VRPH
FORVLQJ�UHPDUNV�EDVHG�RQ�WKH�PDWHULDO�FRYHUHG�LQ
WKH�SDSHU�DQG�DGYRFDWH�IRU�D�VWURQJHU�UHVHDUFK
DJHQGD�IRU�LQFOXVLYH�PDNLQJ�
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,Q�7HFKQLFV�DQG�&LYLOLVDWLRQ��RULJLQDOO\�SXEOLVKHG�LQ
������/HZLV�0XQIRUG�DQWLFLSDWHG�WKDW�

|$V�RXU�EDVLF�SURGXFWLRQ�EHFRPHV�PRUH
LPSHUVRQDO�DQG�URXWLQL]HG��RXU�VXEVLGLDU\
SURGXFWLRQ�PD\�ZHOO�EHFRPH�PRUH�SHUVRQDO�
PRUH�H[SHULPHQWDO��DQG�PRUH�LQGLYLGXDOL]HG�
7KLV�FRXOG�QRW�KDSSHQ�XQGHU�WKH�ROGHU�UHJLPH�RI
KDQGLFUDIW���IRU�WKH�DFTXLVLWLRQ�RI�VNLOO
QHFHVVDU\�IRU�H�FLHQW�SURGXFWLRQ�RQ�D
KDQGLFUDIW�EDVLV�ZDV�D�WHGLRXV�SURFHVV��DQG�WKH
VORZ�WHPSR�RI�KDQGLFUDIW�LQ�WKH�HVVHQWLDO
RFFXSDWLRQV�GLG�QRW�JLYH�D�VX�FLHQW�PDUJLQ�RI
WLPH�IRU�DFKLHYHPHQW�DORQJ�RWKHU�OLQHV���:LWK
HOHFWULF�SRZHU�D�PDFKLQH�VKRS�PD\�KDYH�DOO�WKH
HVVHQWLDO�GHYLFHV�DQG�PDFKLQH�WRROV�x�DSDUW�IURP
VSHFLDOL]HG�DXWRPDWLF�PDFKLQHV�x�WKDW�RQO\�D
ODUJH�SODQW�FRXOG�KDYH�D�RUGHG�D�FHQWXU\�DJR�
VR�WKH�ZRUNHU�FDQ�UHJDLQ��HYHQ�ZLWKLQ�WKH
PDFKLQH�RFFXSDWLRQV��PRVW�RI�WKH�SOHDVXUH�WKDW
WKH�PDFKLQH�LWVHOI��E\�LWV�LQFUHDVLQJ�DXWRPDWLVP�
KDV�EHHQ�WDNLQJ�DZD\�IURP�KLP��6XFK�ZRUNVKRSV
FRQQHFWHG�ZLWK�VFKRROV�VKRXOG�EH�SDUW�RI�WKH
SXEOLF�HTXLSPHQW�RI�HYHU\�FRPPXQLW\}
�0XPIRUG�������>����@��S�������

)RU�PRVW�RI�WKH���WK�&HQWXU\�WKLV�YLVLRQ�IDLOHG�WR
PDWHULDOL]H��7KRXJK�WKHUH�DUH�H[SHULHQFHV�WKDW
FRQYHUJH�WR�ZKDW�0XPIRUG�SUHGLFWHG��LW�LV�VDIH�WR
VD\�WKDW��WR�D�JUHDW�QXPEHU�RI�SHRSOH�LQ�GHYHORSLQJ
FRQVXPHU�VRFLHWLHV��WKH�HYHU\GD\��FUHDWLYH�DFW�RI
SURGXFLQJ�VRPHWKLQJ�ZLWK�HOHFWULF�SRZHUHG�GHYLFHV
ZDV�IDU�R���,QVWHDG��ZH�KDYH�JURZQ�VR�DFFXVWRPHG
WR�FRQFHGLQJ�DJHQF\�WR�WKH�XQVKDNDEOH�SUHVHQFH�RI
LQFUHDVLQJO\�FRPSOH[�WHFKQRORJLHV�LQ�RXU�OLYHV�WKDW
ZH�WHQG�WR�RYHUORRN�WKH�ZD\�WHFKQLFDO�SURJUHVV
JHQHUDWHV�DQG�UHTXLUHV�VFULSWV�LQ�/DWH�0RGHUQ
VRFLHWLHV�WKDW�UHLQIRUFH�DQ�DSSDUHQW�PRYH�IURP�WKH
VRFLDO�WR�WKH�WHFKQRORJLFDO�PLOLHX��7KLV��DV�(OOXO
�������FODLPHG��ZRXOG�EH�RQH�RI�WKH�FRUH�PRYHV�LQ
WKH�HPHUJHQFH�RI�|WHFKQRORJLFDO�VRFLHWLHV}�

,Q�D�ZD\��WHFKQLFDO�SURJUHVV�FORXGV�RXU�SHUFHSWLRQV
RI�KRZ�WHFKQRORJ\�H�HFWLYHO\�FKDQJHV�WKH�ZD\�ZH
OLYH��:H�KDYH�JURZQ�DFFXVWRPHG�WR�D�VHQVH�RI
WHFKQRORJLFDO�GHWHUPLQLVP��DQG�WR�IROORZ�WKH�OHDG�RI
DUWHIDFWV��,Q�VR�GRLQJ��SHRSOH�FDQ�RYHUORRN�WKH
P\ULDG�VRFLDO�FKRLFHV�WDNHQ�LQ�WKH�GHVLJQ�
GHYHORSPHQW��DQG�XVH�RI�WKRVH�WHFKQRORJLHV�x�WKH
VFULSWV�WKDW�DUH�IROORZHG�x�DQG�WKHUHE\�LJQRULQJ�WKH
IDFW�WKDW�WHFKQRORJLHV�DUH�SHUPHDWHG�E\�SROLWLFV��DV
:LQQHU��������UHPLQGV�XV��$V�FRQVXPHUV�RI�JRRGV
ZH�RIWHQ�WDFLWO\�DFFHSW�WKH�GHFLVLRQV�DQG�FXHV�PDGH
E\�FUHDWRUV��GHVLJQHUV��HQJLQHHUV�DQG�GHYHORSHUV��WR
ZKLFK�ZH�ZLOO�EURDGO\�UHIHU�WR�DV�|SURGXFHUV}��,W�LV
WKHLU�GHFLVLRQV��HYLGHQWO\��FRQGLWLRQHG�E\�D�ZLGH
DUUD\�RI�VRFLDO�DQG�WHFKQLFDO�IDFWRUV��WKDW�DUH
HYHQWXDOO\�PDWHULDOL]HG�WKURXJK�GHVLJQ�RU�H[SUHVVHG
LQ�GRFXPHQWV�VXFK�DV�OLFHQVHV��ZDUUDQWLHV�RU�WHUPV
DQG�FRQGLWLRQV�

(YHQ�LI�LW�LV�ZLWKLQ�WKH�FDSDELOLWLHV�RI�XVHUV�WR�GHYLDWH
IURP�WKH�LQWHQGHG�IRUPV�RI�XVH�RI�FHUWDLQ�JRRGV�x
FRPSXWHUV��FHOO�SKRQHV��GRPHVWLF�DSSOLDQFHV�
DXWRPRELOHV�DQG�VR�RQ�x�VXFK�GHYLDWLRQV�DUH�XVXDOO\
PHW�ZLWK�VRPH�NLQG�RI�VDQFWLRQ�RU�ULVN�WR�WKH�XVHU�
ZDUUDQW\�YRLGDQFH�EHLQJ�RQH�RI�WKH�PRVW�FRPPRQ�
+DUGZDUH�LV�VWLOO�PRVWO\�|FORVHG}��LQ�WKH�VHQVH�WKDW�LW
GRHV�QRW�JUDQW�XVHUV�DEVROXWH�IUHHGRP�WR�H[SORUH
ERXQGDULHV�DQG�VWUD\�DW�WKHLU�SOHDVXUH��$UWHIDFWV�DUH
SURGXFHG�ZLWKLQ�HVWDEOLVKHG�WHFKQRORJLFDO�IUDPHV
�%LMNHU���������LQ�ZKLFK�WKHRULHV�DQG�LGHDV��WDFLW
NQRZOHGJH��HQJLQHHULQJ�SUDFWLFHV��WHFKQLFDO
SURFHGXUHV��XVHU�URXWLQHV��DQG�VR�IRUWK�DUH
DQWLFLSDWHG�DQG�IROGHG�LQWR�SURGXFWLRQ��7KLV�VHW�RI
FRQGLWLRQV�JHQHUDWH�WKH�VWUXFWXUHV�XQGHU�ZKLFK
SUREOHPV�DUH�LGHQWL�HG�DV�WHFKQRORJLFDO�DQG
VROXWLRQV�DUH�GHYHORSHG�DQG�LPSOHPHQWHG�
&RQFHLYLQJ�DQG�GHVLJQLQJ�WHFKQRORJ\�LQYROYHV
FKDUWLQJ�D�GHVLUHG�FRXUVH�WR�EH�WDNHQ�E\�XVHUV��2I
FRXUVH��RQFH�RXW�LQ�WKH�ZLGHU�ZRUOG��VXFK
WHFKQRORJLFDO�LQWHQWLRQV�GR�QRW�DOZD\V�JR�WR�SODQ�
EXW�WKHVH�RULJLQDWLQJ�GHVLJQV�DUH�QHYHUWKHOHVV�WKH
LQWHQW��DQG�SURGXFHUV�DUH�LQ�WKH�SULYLOHJHG�SRVLWLRQ
RI�VHWWLQJ�WKH�LQLWLDO�FRRUGLQDWHV��(PEHGGHG�LQ
WHFKQRORJLHV�DUH�WKH�LGHDV�DQG�H[SHFWDWLRQV�RI�WKRVH
WKDW�SURGXFH�WKHP��DV�LQ�D�VFULSW�IRU�WKH�UHVW�RI�XV�WR
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LQWHUSUHW�DQG�SHUIRUP�

$NULFK��������S�������SRLQWV�RXW�WKDW�WKRVH�GHVLJQLQJ
DQG�SURGXFLQJ�WHFKQRORJLHV�JHQHUDWH�DQG�IROORZ
VFULSWV�DERXW�WKHLU�SXUSRVHV�DQG�XVHV��3URGXFHU
VFULSWV�|GH�QH�DFWRUV�ZLWK�VSHFL�F�WDVWHV�
FRPSHWHQFHV��PRWLYHV��DVSLUDWLRQV��SROLWLFDO
SUHMXGLFHV��DQG�WKH�UHVW��DQG�WKH\�DVVXPH�WKDW
PRUDOLW\��WHFKQRORJ\��VFLHQFH��DQG�HFRQRP\�ZLOO
HYROYH�LQ�SDUWLFXODU�ZD\V��$�ODUJH�SDUW�RI�WKH�ZRUN�RI
LQQRYDWRUV�LV�WKDW�RI�|LQVFULELQJ}�WKLV�YLVLRQ�RI��RU
SUHGLFWLRQ�DERXW��WKH�ZRUOG�LQ�WKH�WHFKQLFDO�FRQWHQW
RI�WKH�QHZ�REMHFW}��7KURXJK�WKLV�SURFHVV��WHFKQRORJ\
FRPPXQLFDWHV�DQ�LQWHQWLRQ��EH�LW�HYLGHQW�RU�QRW��7KLV
LV�ZKDW�$NULFK�FDOOV�D�WHFKQRORJLFDO�|VFULSW}�

6FULSWV�JHQHUDWH�D�SDUWLFXODU�RUGHU��HQYLVLRQHG�E\
SURGXFHUV��WKDW�LV�WR�EH�IROORZHG�E\�XVHUV��7KHUH�DUH�
KRZHYHU��URXWHV�RI��LJKW�IURP�WKH�GLUHFWLRQV�RI
WHFKQRORJ\�SURGXFHUV��DQG�WKDW�DOORZ�WKHVH�GHYLFHV
WR�EH�zGH�VFULSWHG{�E\�PRUH�VXEYHUVLYH�XVHUV��RU
PRUH�VLPSO\�EHFDXVH�IRU�VRPH�UHDVRQ�DFWXDO�XVHUV
GR�QRW�VWLFN�WR�WKH�LQWHQGHG�VFULSW��$NULFK��������
7KH�PHFKDQLVPV�DQG�IXQFWLRQDOLWLHV�HQYLVLRQHG�E\
SURGXFHUV�PD\��WKHUHIRUH��EH�GHFRQVWUXFWHG�DQG
UHFRQ�JXUHG�E\�XVHUV�

:LWK�WKH�DERYH�LQ�PLQG��ZH�FRXOG�FRQVLGHU�PDNLQJ
WR�EH�DQ�H[WUHPH�H[DPSOH�RI�GH�VFULSWLQJ�
&RPSXWHU�QXPHULFDOO\�FRQWUROOHG�PDFKLQH�WRROV�DQG
UDSLG�SURWRW\SLQJ�WHFKQRORJLHV�LQWHQGHG�RULJLQDOO\
IRU�WKH�SXUSRVHV�RI�DXWRPDWLRQ�LQ�LQGXVWULDO�VHWWLQJV�
DQG�ZKLFK�SURPLVHG�WR�GHVNLOO�DQG�GLVSODFH
PDQXIDFWXULQJ�ZRUNHUV��DUH�EHLQJ�DSSURSULDWHG�E\
PDNHUV�IRU�PRUH�FUHDWLYH��KXPDQ�FHQWUHG
DSSOLFDWLRQ�LQ�RWKHU�VHWWLQJV��DQG�IRU�KHQFH�IRU�ZLGH
YDULHWLHV�RI�SXUSRVHV��7KH�QHZ�VFULSW�LQYROYHV
KDFNLQJ�DQG�GHI\LQJ�WKH�QRUPV�RI�WKH�LQFXPEHQW
WHFKQRORJLFDO�RUGHU��VHHNLQJ�WHFKQRORJLFDOO\�
IDFLOLWDWHG�DXWRQRP\�UDWKHU�WKDQ�VXERUGLQDWLRQ�
:KDW�ZH�PLJKW�FDOO�KDFNHU�VFULSWV��7KDW�VDLG��PDNHUV
DUH�V\VWHPDWLFDOO\�IDFLQJ�WKH�ULVN�RI�IDOOLQJ�EDFN�LQWR
OLQH�ZLWK�WKH�DGDSWHG�VFULSWV�RI�SURGXFHUV��ZKR�QRZ
VHH�PDNHU�GHVLJQV��SURWRW\SHV��DQG�HQWKXVLDVP�DV
RSHQ�LQQRYDWLRQ�DPHQDEOH�WR�DSSURSULDWLRQ�E\
LQFXPEHQW�JOREDO�PDQXIDFWXULQJ�FLUFXLWV��6PLWK�

�������1HYHUWKHOHVV��HYHQ�WKHVH�PRUH�FRQIRUPLVW
VFULSWV��VXVFHSWLEOH�WR�FDSWXUH��DUH�QHYHUWKHOHVV
UHQHJRWLDWLQJ�HDUOLHU�VFULSWV�

:KDW�$NULFK�GHVFULEHV�LQ�KHU�FRQFHSW�RI�VFULSWV�LV
XOWLPDWHO\�D�SURFHVV�WKURXJK�ZKLFK�WHFKQRORJ\�LV
GH�QHG�E\�D�QHJRWLDWLRQ�EHWZHHQ�GL�HUHQW
PHDQLQJV�DQG�XVHV��EXW�QRW�QHFHVVDULO\�WKURXJK
FKDQJHV�LQ�GHVLJQ��0RVW�FRPPRQ�IRUPV�RI�GH�
VFULSWLQJ�LQYROYH�JHQHUDWLQJ�QHZ�ZD\V�WR�XVH�DQ\
JLYHQ�WHFKQRORJ\�GL�HUHQW�WR�WKH�RQHV�GH�QHG�E\�LWV
SURGXFHUV��(�PDLO�LQER[HV��IRU�LQVWDQFH��JUDGXDOO\
VKLIWHG�IURP�EHLQJ�MXVW�DQ�LQWHUIDFH�WKURXJK�ZKLFK
RQOLQH�PHVVDJHV�ZHUH�UHDG�DQG�VHQW�WR�EHFRPLQJ�D
YLUWXDO�VWRUDJH�GHYLFH��ZKHUH�XVHUV�NHHS�D�VHFXUH
DQG�RUJDQL]HG�YLUWXDO�GDWD�DUFKLYH��%XW�XVHUV�GLG�QRW
KDYH�WR�SURPRWH�DQ\�FKDQJHV�LQ�WKHLU�H�PDLO
DFFRXQWV�WR�GR�VR��7KH\�VLPSO\�VWDUWHG�WR�XVH�WKLV
SDUWLFXODU�WHFKQRORJ\�LQ�D�QHZ�ZD\��FDWHJRULVLQJ�DQG
VWRULQJ�PHVVDJHV�DQG�GLVFXVVLRQ�JURXSV��6LPLODU
WKLQJV�KDYH�KDSSHQHG�HOVHZKHUH��VXFK�DV�ZLWK�WKH
WHOHSKRQH��606�PHVVDJLQJ��GUXP�PDFKLQHV�
ELF\FOHV�DQG�VR�RQ�WKURXJK�D�ORQJ�OLVW�RI�PDQ\
GHYLFHV�

0DNLQJ��RQ�WKH�RWKHU�KDQG��LPSOLHV�D�GHOLEHUDWH
DWWHPSW�WR�WDPSHU�ZLWK�GHVLJQ��HLWKHU�E\�H[HFXWLQJ
LQFUHPHQWDO�FKDQJHV�LQ�KDUGZDUH��UHYLWDOL]LQJ
EURNHQ�RU�REVROHWH�REMHFWV��FXVWRPL]LQJ�PDVV�
SURGXFHG�JRRGV�RU�FUDIWLQJ�QHZ�DUWHIDFWV�DOWRJHWKHU�
$V�*DXQWOHWW�������������FODLPV��|WKH�LGHD�RI�PDNLQJ
DQG�VKDULQJ�LV�DOUHDG\�D�SROLWLFDO�RQH}��,W�LV�WKH�UHVXOW
RI�D�QHZ�DWWLWXGH�WRZDUGV�WHFKQRORJ\��HYHQ�LI�LW�LV
VRPHWLPHV�DQ�XQFRQVFLRXV�SROLWLFDO�DFW��$QG�LW�LV
VLJQL�FDQW�EHFDXVH�LW�UHGLVWULEXWHV�SRZHU�E\
XQVHWWOLQJ�WKH�VSKHUH�LQ�ZKLFK�WKLQJV�DUH�SURGXFHG
DQG�RSHQLQJ�XS�WR�QHZ�LQWHUYHQWLRQV��0DNHUVSDFHV
DQG�KDFNHUVSDFHV�FUHDWH�D�PRUH�RU�OHVV�LQYLWLQJ
HQYLURQPHQW�IRU�WKLV�WR�RFFXU�DQG�IRU�XVHUV�WR
EHFRPH�LQYROYHG�

2I�FRXUVH��VRPH�JUDVVURRWV�PRYHPHQWV�KDYH�EHHQ
WU\LQJ�WR�|RSHQ}�KDUGZDUH�IRU�GHFDGHV��3HDUFH�
������6PLWK��������+LHOVFKHU�DQG�6PLWK��������
PXFK�DV�RWKHUV�KDYH�EHHQ�GRLQJ�WKH�VDPH�ZLWK
VRIWZDUH��'HHN�DQG�0F+XJK���������0DNHUV�DUH
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DPRQJ�WKHVH�JURXSV�ZKR�KDYH�EHHQ�WU\LQJ�WR
DSSURSULDWH��UHGLUHFW�DQG�UHSXUSRVH�WHFKQRORJLHV�
3DUW�RI�WKH�PDNHU�FXOWXUH�EHDUV�D�UHYROXWLRQDU\
FKDUDFWHU�EHFDXVH�LW�GH�HV�WKH�SURGXFWLRQ�
FRQVXPSWLRQ�ORJLF�GHVFULEHG��DQG�VFULSWHG��DERYH�
0DNLQJ�PLJKW�EH�D�SROLWLFDO�DFW�LI�LW�LV�EDVHG�RQ�D
FRQVFLRXV�FKRLFH�RI�QRW�IROORZLQJ�WKH�SUHGHWHUPLQHG
WHFKQLFDO�VFULSW��DQG�DZDUHQHVV�RI�WKH�LPSOLFDWLRQV
RI�EHFRPLQJ�LQYROYHG�LQ�RWKHU�VFULSWV�

7KHUH�FHUWDLQO\�DUH�GL�HUHQW�PRWLYDWLRQV�DQG
SXUSRVHV�WKDW�OHDG�SHRSOH�WR�FUHDWH��FUDIW���[�RU
LPSURYH�DUWHIDFWV��,W�PLJKW�EH�WKH�RXWFRPH�RI�D
SUDJPDWLF�DWWLWXGH�WRZDUGV�WHFKQRORJ\��DV�ZKHQ�D
VSHFL�F��SXQFWXDO�SUREOHP�LV�PHW�ZLWK�D��WWLQJ
WHFKQRORJLFDO�DQVZHU�VHHNLQJ�WR�VROYH�RU�DOOHYLDWH�LW�
RU�ZKHQ�D�EURNHQ�JDGJHW�LV��[HG�E\�WKH�XVHU��,W
PLJKW�EH�D�UHVXOW�RI�FXULRVLW\��DV�LQ�D�SXUVXLW�RI
SHUVRQDO�VDWLVIDFWLRQ�WKURXJK�FUHDWLRQ�DQG�FUDIW��H�
J��DV�LW�LV�FRPPRQ�DPRQJ�KREE\LVWV���,W�PLJKW�EH�DQ
LQVWUXPHQW�IRU�HQWUHSUHQHXUV�WR�JHQHUDWH�LQQRYDWLYH
SURGXFWV�WKDW�PD\�SURSHO�VWDUW�XSV��2U�LW�PLJKW�EH�D
GRZQULJKW�VXEYHUVLYH�GHHG��D�GHOLEHUDWH�DFW�RI
WHFKQRORJLFDO�QRQ�FRQIRUPLW\��VXFK�DV�H[WHQGLQJ�DQG
UHSXUSRVLQJ�WKH�OLIH�RI�SURGXFWV�DQG�FKDOOHQJLQJ
FRQVXPHULVP��2U��LW�PLJKW�EH�D�FRPELQDWLRQ�RI�DOO
RI�WKH�DERYH�

(YLGHQFH�FROOHFWHG�E\�6PLWK���������VKRZV�WKDW
WKHUH�DUH�PDQ\�GL�HUHQFHV�DPRQJ�PDNHUVSDFHV�DQG
JURXSV�RIWHQ�LGHQWL�HG�ZLWK�PDNLQJ��6RPH�GR�DFW�LQ
ZD\V�ZH�PLJKW�FDOO�|WHFKQRORJLFDO�QRQ�FRQIRUPLVWV}
DQG�DV�HPSKDVLVHG�LQ�RXU�IRFXV�KHUH�RQ�VXEYHUVLYH
GHVFULSWLQJ��$�JUHDW�QXPEHU�RI�PDNHUV��WKRXJK�
VHHP�KDSS\�WR�HPEUDFH�DW�OHDVW�SDUW�RI�WKH�JOREDO
PDQXIDFWXUH�VFULSW��WKXV�MRLQLQJ�LQ�|D�ZDYH
SURSHOOHG�E\�D�FHOHEUDWLRQ�RI�HQWUHSUHQHXUVKLS�DQG
LQGLYLGXDO�LQLWLDWLYH��ZKLOVW�RIWHQ�LQDWWHQWLYH�WR�DQ\
DVVRFLDWHG�GRZQVLGHV��VXFK�DV�QHZ�IRUPV�RI
H[SORLWDWLRQ�DQG�SUHFDULRXVQHVV}��6PLWK��������S�����

,PSRUWDQW�KHUH�LV�WKH�VRFLDO�DVSHFW�RI�LQGLYLGXDOV�DQG
JURXSV�RUJDQL]HG�LQ�ZRUNVKRSV�RU�|PDNHUVSDFHV}
VXFK�DV�+DFN/DEV��)DE/DEV�DQG�WHFK�VKRSV��7KURXJK
V\VWHPDWLF�VKDULQJ�DQG�QHWZRUNLQJ��WKHVH�P\ULDG
DFWLYLWLHV�DUH�JUDGXDOO\�HYROYLQJ�LQWR�FRPPXQLWLHV

WKDW��DV�+LHOVFKHU�DQG�6PLWK��������VWDWHG��PLJKW�EH
FRQVLGHUHG�SDUW�RI�D�|SHHU�SURGXFWLRQ�PRYHPHQW}
EDVHG�RQ�VRFLDO�LQWHUDFWLRQV�UDWKHU�WKDQ�RQ�WKH�VROH
H�RUWV�RI�',<�KREE\LVWV�

*DXQWOHWW��������HPSKDVLVHV�PDNLQJ�LV�DERXW
FRQQHFWLQJ��,W�LV�DERXW�EULQJLQJ�SHRSOH�WRJHWKHU�WR
VROYH�SUREOHPV��WR�FUHDWH�DQG�FUDIW��$QG�LW�SURYLGHV
DQG�VWUHQJWKHQV�FRQQHFWLRQV�QRW�RQO\�EHWZHHQ
LQGLYLGXDOV�DQG�JURXSV��EXW�DOVR�EHWZHHQ�SHRSOH�DQG
WHFKQRORJ\��7KH�PDNHU�PRYHPHQW�LV�HYLGHQFH�WKDW
RWKHU�ZD\V�WR�LQWHUDFW�ZLWK�WHFKQRORJ\�DUH�D�UHDO
SRVVLELOLW\��,W�VKRZV�WKDW�ZH�FDQ�WUDQVFHQG�WKH
VWULFWO\�XWLOLWDULDQ��SDVVLYH�SURGXFWLRQ�FRQVXPSWLRQ
FRQQHFWLRQ�ZH�KDYH�EXLOW�ZLWK�WHFKQRORJ\
WKURXJKRXW�0RGHUQLW\��DQG�WR�DVN�TXHVWLRQV�DERXW
HVWDEOLVKLQJ�GHHSHU��DQG�PRUH�DFWLYHV�OLQN�ZLWK�WKH
DUWHIDFWV�WKDW�KHOS�FRQVWLWXWH�RXU�ZRUOGV�

%XW�ZKHUH�LV�WKH�PDNHU�PRYHPHQW�QRZ��H[DFWO\"
$QGHUVRQ������������FODLPV�

|+HUH{V�WKH�KLVWRU\�RI�WZR�GHFDGHV�RI�LQQRYDWLRQ
LQ�WZR�VHQWHQFHV��7KH�SDVW�WHQ�\HDUV�KDYH�EHHQ
DERXW�GLVFRYHULQJ�QHZ�ZD\V�WR�FUHDWH��LQYHQW�
DQG�ZRUN�WRJHWKHU�RQ�WKH�:HE��7KH�QH[W�WHQ
\HDUV�ZLOO�EH�DERXW�DSSO\LQJ�WKRVH�OHVVRQV�WR�WKH
UHDO�ZRUOG}�

7KHUH�LV�DQ�DOOXULQJ�VWUDLJKWIRUZDUGQHVV�WR�WKLV
VFULSW��0DNHU�PRYHPHQWV�KDYH��LQGHHG��PDQDJHG�WR
EXLOG�VRFLDO�DQG�FRJQLWLYH�FDSLWDO�WKDW�HQDEOHV�WKH
JURZWK�RI�QHZ�PDWHULDO�SUDFWLFHV��$�YHU\�GLVSHUVH
VHW�RI�HDUO\�LQLWLDWLYHV�LV�QRZ�WDNLQJ�DQ�LQFUHDVLQJO\
WUDQVQDWLRQDO�VKDSH��DV�FROOHFWLYHV�RI�PDNHUV
LQWHUDFW�WKURXJK�QHZO\�RSHQHG�FKDQQHOV�VXFK�DV
ZRUNVKRSV��IDLUV��EORJV�DQG�ZHEVLWHV��$OWKRXJK�WKHVH
OLQNV�DUH�VWLOO�PRVWO\�SUHVHQW�LQ�WKH�1RUWKHUQ
+HPLVSKHUH��PDNHUV�EDVHG�LQ�GHYHORSLQJ�FRXQWULHV
DUH�DOVR�MRLQLQJ�WKHVH�QHWZRUNV��ZKLOH�LQWHUQDWLRQDO
GHYHORSPHQW�DJHQFLHV�KDYH�VKRZQ�DQ�DSSHWLWH�IRU
KHOSLQJ�PDNH�WKH�FRQQHFWLRQV�

7KHVH�WUHQGV�KDYH�OHG�DXWKRUV�VXFK�DV�$QGHUVRQ
�������DQG�7UR[OHU��������WR�VSHDN�RI�D�QHZ
LQGXVWULDO�UHYROXWLRQ�LQ�LWV�RZQ�ULJKW��ZLWK�PDNLQJ�DW
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LWV�FRUH��%\�H[SORULQJ�WKH�SRWHQWLDO�RI�UDWKHU�FRPSOH[
WHFKQRORJLHV�PDGH�SURJUHVVLYHO\�PRUH�DFFHVVLEOH
GXH�WR�WKHLU�IDOOLQJ�FRVWV��DV�LV�WKH�FDVH�RI��'
SULQWHUV�DQG�VFDQQHUV��FRPSXWHU�QXPHULFDO�FRQWURO
�&1&��PDFKLQHV�DQG�ODVHU�FXWWHUV��PDNHUV�KDYH
PDGH�D�YHU\�FOHDU�SRLQW�UHJDUGLQJ�WKH�ODWHQW
LQQRYDWLYH�SRWHQWLDO�WKDW�OLHV�RXWVLGH�RI�WKH�ERUGHUV
RI�FRQYHQWLRQDO��UPV�

,I�WKLV�DWWLWXGH�WRZDUGV�WHFKQRORJ\�LQGHHG�KHUDOGV�D
UHYROXWLRQ�LW�LV�VWLOO�HDUO\�WR�WHOO��,W�LV�QRW�XQFRPPRQ
IRU�SUHGLFWHG�WHFKQRORJLFDO�UHYROXWLRQV�WR�EH
IUXVWUDWHG��7KDW��KRZHYHU��GRHV�QRW�PHDQ�ZH�DUH�QRW
IDFLQJ�YDOXDEOH�|VFHQDULRV�RI�H[SHULPHQWDWLRQ}
WKURXJK�ZKLFK�SRWHQWLDOV�PD\�EH�H[SORUHG�DQG�VRPH
UHDOL]HG��)UHVVROL�DQG�6PLWK��������

7KHUHIRUH��HYHQ�LI�WKH�WUDQVIRUPDWLYH�SRWHQWLDO
DFFODLPHG�E\�HQWKXVLDVWV�RI�PDNLQJ�LV�HOXVLYH��LW�LV
QHYHUWKHOHVV�SRVVLEOH�WR�LGHQWLI\�VRPH�HOHPHQWV
ZLWKLQ�WKH�PDNHU�PRYHPHQW�WKDW�RSHQ�XS�WR
UHQHZHG�VFUXWLQ\�UHFHLYHG�VFULSWV�DERXW�SURGXFHUV
DQG�XVHUV�DQG�DERXW�WHFKQRORJ\�VRFLHW\�UHODWLRQV�
)LUVW�RI�DOO��WKHUH�DUH�QHZ�WRROV��DQG�QHZ�XVHV�WR
|ROG}�WRROV��WKDW�HQDEOH�SHRSOH�WR�FUHDWH��SURWRW\SH
DQG�FUDIW�QHZ�SURGXFWV��VHFRQG��WKHUH�LV�DQ�LPSXOVH
DPRQJ�PDNHUV��D�WDFLW�QRUP�RI�VRUWV��WKDW�OHDGV
WKHP�PRUH�WRZDUGV�VKDULQJ�DQG�FROODERUDWLRQ�WKDQ
WR�HFRQRPLF�FRPSHWLWLRQ��ODVWO\��WKHUH�LV�D�ZLGH�VHW
RI�FRPPRQ�DUFKLYH�VKDULQJ�IRUPDWV�WKDW�DOORZ
PDNHUV�WR�IXUWKHU�DGDSW�DQG�GHYHORS�QHZ�VFULSWV�
7KH�ODWWHU�DOVR�EULQJV�ZLWK�LW�WKH�SRVVLELOLW\�WR�OLQN
ZLWK�FRPPHUFLDO�SURGXFHUV��HQDEOLQJ�SURWRW\SHV�WR
EH�SURGXFHG�DW�VFDOH��DQG�WKXV�FRQQHFWLQJ
HQWUHSUHQHXUV�WR�WKH�PRUH�HVWDEOLVKHG�VFULSWV�RI
SURGXFHUV��7DNHQ�WRJHWKHU��WKHVH�HOHPHQWV
FRQVWLWXWH�D�QHZ�PLOLHX�IRU�WHFKQRORJ\�VFULSWV�
$PLGVW�WKLV�QHZ��ROG�DQG�K\EULG�VFULSWV�EHLQJ
JHQHUDWHG��RQH�FDQ�SHUFHLYH�SURPLVLQJ�PHFKDQLVPV
IRU�SURPRWLQJ�VRFLDO�LQFOXVLRQ�DQG�ZKLFK�PD\�DVVLVW
FHUWDLQ�FRXQWULHV�LQ�VHHNLQJ�DOWHUQDWLYH�VWUDWHJLHV
IRU�GHYHORSPHQW�

,1&/86,9(�,1129$7,21��62&,$/
7(&+12/2*<�$1'�*$0%,$55$�

327(17,$/�/,1.6�72�0$.,1*

)URP�WKH�SHUVSHFWLYH�RI�D�GHYHORSLQJ�/DWLQ
$PHULFDQ�FRXQWU\��D�FKDQJH�LQ�VFULSWV�VHHPV�ORQJ
RYHUGXH��,Q�IDFW��PXFK�RI�WKH�UHJLRQDO�DQG�%UD]LOLDQ
OLWHUDWXUH�RQ�VFLHQFH�DQG�WHFKQRORJ\�SROLF\
SURGXFHG�GXULQJ�WKH�ODVW�IRXU�GHFDGHV�SRLQW�WR
LQFRPSDWLELOLWLHV�EHWZHHQ�LPSRUWHG�KLJK�WHFKQRORJ\
VFULSWV�DQG�WKH�ORFDO�VRFLDO��HFRQRPLF�DQG�FXOWXUDO
FRQWH[WV�IRU�ODUJH�SDUWV�RI�WKH�SRSXODWLRQ��0HGLQD�HW
DO���������'HVSLWH�WKHVH�REVHUYDWLRQV��SROLF\�PDNHUV
LQ�%UD]LO�DQG�WKH�UHJLRQ�KDYH�EHHQ�WHQDFLRXV�LQ
IROORZLQJ�ZKDW�ZH�FRXOG�FDOO�D�|FDWFK�XS}�VFULSW�
WU\LQJ�WR�HPXODWH�SROLFLHV�DQG�GHYHORS�NQRZOHGJH
DQG�WHFKQRORJ\�IURP�1RUWKHUQ�HFRQRPLHV�VR�WKDW
WKH�FRXQWU\�FDQ�IROORZ�LWV�ULFKHU�QRUWKHUQ
FRXQWHUSDUWV�PRUH�SURGXFWLYHO\�DQG�FRPSHWLWLYHO\�
,PSOHPHQWLQJ�WKLV�VFULSW�KDV�VRPHWLPHV�FUHDWHG
HQFODYHV�RI�DGYDQFHG�GHYHORSPHQW��EXW�KDV�ODUJHO\
IDLOHG�LQ�GHOLYHULQJ�WKH�DVVRFLDWHG�SURPLVHV�RI
ZLGHVSUHDG�VRFLDO�GHYHORSPHQW�

6RFLDO�H[FOXVLRQV�WHQG�WR�EH�JORVVHG�RYHU�E\�WKHVH
SROLFLHV��DQG�VHHQ�DV�D�VHSDUDWH�GLVWULEXWLRQDO�LVVXH�
UDWKHU�WKDQ�UHTXLULQJ�DFWLRQ�LQKHUHQW�WR�WKH
WHFKQRORJLFDO�VFULSWV�WKHPVHOYHV��0RUH�FULWLFDO
YRLFHV�KDYH�ORQJ�DUJXHG�WKDW�DOWHUQDWLYH
WHFKQRORJLFDO�VFULSWV��WKDW�DUH�PRUH�LQFOXVLYH�E\
GHVLJQ��DXWKRUV�VXFK�DV�$PLOFDU�+HUUHUD��2VFDU
9DUVDYVN\��-RUJH�6lEDWR�DQG�-RVp�/HLWH�/RSHV
SURSRVHG�VXFK�D�VWUDWHJ\�IRU�WKH�UHJLRQ�D�ORQJ�WLPH
DJR��7KRPDV�DQG�'DJQLQR��������

0RUH�UHFHQWO\��RYHU�WKH�ODVW��IWHHQ�\HDUV�RU�VR��D
QXPEHU�RI�H[SHULHQFHV�LQ�|VRFLDO�WHFKQRORJ\}�LQ
%UD]LO�KDYH�EHHQ�WU\LQJ�WR�GHYHORS�D�PRUH�LQFOXVLYH
VFULSW��EDVHG�LQ�FRRSHUDWLRQ��VROLGDULW\�DQG�LQFOXVLRQ�
UDWKHU�WKDQ�RQ�WKH�PDLQVWUHDP�SROLFLHV�WKDW
FXUUHQWO\�VKDSH�WHFKQRORJLFDO�GHYHORSPHQW
�'DJQLQR��������

6RFLDO�WHFKQRORJ\�LV�WKH�%UD]LOLDQ�FRXQWHUSDUW�WR
|LQFOXVLYH�LQQRYDWLRQ}��|JUDVVURRWV�LQQRYDWLRQ}�
|SUR�SRRU�LQQRYDWLRQ}�DQG�RWKHU�VLPLODU�H[SUHVVLRQV
SUHVHQWO\�LQ�XVH��6RFLDO�WHFKQRORJ\�UHIHUV�WR
DSSURDFKHV�WKDW��ZKLOH�UHFRJQL]LQJ�WKH�OLPLWV�RI
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PDLQVWUHDP�WHFKQRORJ\�VWUDWHJLHV�IRU�GHYHORSPHQW�
SURSRVH�DOWHUQDWLYHV�FHQWUHG�DURXQG�WKH�QHHG�IRU
SURPRWLQJ�LQFOXVLRQ�WKURXJK�WHFKQRORJ\��DQG�HYHQ
PRUH�GHPRFUDWLF�DSSURDFKHV�WR�WHFKQRORJ\
GHYHORSPHQW�LQ�VRPH�LQVWDQFHV��'DJQLQR��������
:H�EHOLHYH�WKHUH�LV�D�SURPLVLQJ�UHODWLRQVKLS�WR�EH
IRVWHUHG�EHWZHHQ�WKHVH�VRFLDO�WHFKQRORJ\
DSSURDFKHV�DQG�PDNHU�LQLWLDWLYHV�

$V�SRLQWHG�RXW�LQ�6PLWK���������|WKH�GHVLJQ�
GHYHORSPHQW�DQG�FRQWURO�RI�WHFKQRORJLHV�FDQ�EH�NH\
LQ�GHWHUPLQLQJ�SDWWHUQV�RI�VRFLDO�GHYHORSPHQW}��S�
����7KDW�EHLQJ�WUXH��VRPH�IXQGDPHQWDO�TXHVWLRQV
UHJDUGLQJ�VWUDWHJLHV�WR�PDNH�PDNHUVSDFHV�PRUH
RSHQ�DQG�FRQFHUQHG�ZLWK�VRFLDO�WHFKQRORJ\�LVVXHV
VXFK�DV�LQFOXVLRQ�DQG�GHPRFUDF\�EXLOGLQJ�VKRXOG
EHFRPH�SDUW�RI�WKH�EURDGHU�GLVFXVVLRQ�

,Q�WKHVH�WHUPV��LI�PDNLQJ�FRXOG�EH�DQG�VKRXOG�EH
PRUH�LQFOXVLYH��WKHUH�VHHPV�WR�EH�VRPH�SRVVLEOH
LQWHUHVWLQJ�FRQQHFWLRQV�WR�RWKHU�VFULSWV�WKDW�FRXOG
EH�H[SORUHG�LQ�RUGHU�WR�SURPRWH�PDNHU
LQFOXVLYHQHVV��7KURXJK�WKH�QH[W�IHZ�SDJHV�ZH
EULH�\�H[SORUH�WZR�RI�WKHVH�SRWHQWLDO�OLQNV�ZLWK
VFULSWV�FRQFHUQLQJ�LQFOXVLYH�LQQRYDWLRQ�DQG�WKH
SUDFWLFH�RI�JDPELDUUD�

&RQFHUQV�UHJDUGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ
LQQRYDWLRQ�DQG�LQFOXVLRQ�RQ�LWV�PDQ\�OHYHOV�DUH�QRW
SDUWLFXODUO\�QRYHO��EXW�KDYH�DWWUDFWHG�UHQHZHG
LQWHUHVW�RYHU�WKH�ODVW�\HDUV��6HYHUDO�DXWKRUV�KDYH
UHFHQWO\�VWUHVVHG�WKH�LPSRUWDQFH�RI�IRVWHULQJ
LQLWLDWLYHV�WKDW�KDYH�IDOOHQ�XQGHU�D�ZLGH�YDULHW\�RI
ODEHOV��VXFK�DV�LQFOXVLYH�LQQRYDWLRQ��SUR�SRRU
LQQRYDWLRQ��EDVH�RI�WKH�S\UDPLG�LQQRYDWLRQ��EHORZ�
WKH�UDGDU�LQQRYDWLRQ�DQG�JUDVVURRWV�LQQRYDWLRQ
�+HHNV��)RVWHU�DQG�1XJURKR��������

&KDWDZD\��+DQOLQ�DQG�.DSOLQVN\��������DUJXH�WKDW�
DSDUW�IURP�&KLQD��WKHUH�KDV�EHHQ�D�VLJQL�FDQW
XQFRXSOLQJ�EHWZHHQ�HFRQRPLF�JURZWK�DQG�VRFLDO
DQG�HFRQRPLF�GHYHORSPHQW��SDUWO\�GXH�WR�WKH
FRQYHQWLRQDO�WUDMHFWRU\�RI�LQQRYDWLRQ��ZKLFK�GUDZV
IURP�|LQFUHDVLQJO\�FDSLWDO�LQWHQVLYH��ODUJH�VFDOH�DQG
HQYLURQPHQWDOO\�GDPDJLQJ�WHFKQRORJLHV�WR�SURGXFH
JRRGV�DQG�VHUYLFHV�IRU�ULFK�FRQVXPHUV}��S�������DQG

ZKDW�ZH�FDOOHG�WKH�|FDWFK�XS�VFULSW}��7KLV�JOREDO
WUHQG��WKH\�EHOLHYH��PD\�EH�FRXQWHUHG�E\�DQ
DOLJQPHQW�RI�RWKHU�IDFWRUV�

|$�NH\�GHYHORSPHQW�KDV�EHHQ�WKH�JURZWK�RI
WHFKQRORJLFDO�FDSDELOLWLHV�LQ�WKH�VRXWK��DQG�DOOLHG
WR�WKH�UDSLG�JURZWK�RI�ORZ��DQG�PLGGOH�LQFRPH
FRQVXPHU�PDUNHWV�LQ�WKHVH�HFRQRPLHV��ZH�KDYH
EHJXQ�WR�ZLWQHVV�D�PDMRU�WUDQVLWLRQ�LQ�WKH
PDUNHW�RULHQWDWLRQ�RI�SUR�W�VHHNLQJ�LQYHVWPHQW
DQG�LQQRYDWLRQ��$Q�LQFUHDVLQJ�QXPEHU�RI�SULYDWH
VHFWRU�DFWRUV�DUH�WDUJHWLQJ�LQFOXVLYH�LQQRYDWLRQ
DV�VRXUFHV�RI�VDOHV�DQG�SUR�W��$OOLHG�WR�WKLV�
ODUJH�VFDOH�'HYHORSPHQW�)XQGV�DQG
JRYHUQPHQWV�DQG�DLG�DJHQFLHV�KDYH�DOVR�EHJXQ
WR�GLUHFW�UHVRXUFHV�WR�SURPRWH�LQFOXVLYH
LQQRYDWLRQ�DQG�VDOHV}��&KDWDZD\��+DQOLQ�DQG
.DSOLQVN\��������S������

2Q�D�VLPLODU�QRWH��&R]]HQV�DQG�3HUHLUD��������
UHFRJQL]LQJ�WKH�OLPLWV�RI�PDLQVWUHDP�VFLHQFH�
WHFKQRORJ\�DQG�LQQRYDWLRQ��67,��SROLFLHV�LQ
JHQHUDWLQJ�LQFOXVLRQ�WKURXJK�D�IDLUHU�GLVWULEXWLRQ�RI
LQFRPH��DQG�WKH\�WRR�KDYH�DGYRFDWHG�IRU�D�QHZ
SROLF\�PRGHO�WR�JR�EH\RQG�ZKDW�WKH\�KDYH�GXEEHG
WKH�|.QRZOHGJH�(FRQRP\�3ROLF\�3DUDGLJP}��DQG�EH
IXQGDPHQWDOO\�RULHQWHG�WRZDUGV�UHGXFLQJ�H[FOXVLRQ
DQG�LQHTXDOLW\�WKURXJK�VFLHQFH�DQG�WHFKQRORJ\
XQGHU�D�|6RFLDO�&RKHVLRQ�3ROLF\�3DUDGLJP}��:KLOH
REVHUYLQJ�VRPH�SURPLVH�RQ�WKH�VKDSLQJ�RI
|LQWHJUDWHG��PXOWL�REMHFWLYH�IUDPHZRUNV�IRU�67,
SROLF\}��&R]]HQV�DQG�3HUHLUD�VWUHVV�WKDW�|WKH�IXOO
GHYHORSPHQW�RI�WKDW�IUDPHZRUN�DQG�DJHQGD
GHSHQGV��KRZHYHU��RQ�VXVWDLQHG��ORQJ�WHUP�ZRUN�WR
GHYHORS�QHZ�SHUIRUPDQFH�FULWHULD��QHZ�REMHFWLYHV
DQG�GL�HUHQW�DFFRXQWDELOLWLHV}��S������

:H�DJUHH�ZLWK�WKLV�GLDJQRVLV��:KLOH�WKHUH�LV�SURPLVH
DQG�SRWHQWLDO�LQ�WKH�DWWHQWLRQ�WKHVH�SURSRVDOV�KDYH
UHFHLYHG�DPRQJVW�VRPH�GHYHORSPHQW�DJHQFLHV
�2(&'��������:RUOG�%DQN���������������D�VXFFHVVIXO
VKLIW�RI�67,�SROLFLHV�DQG�SUDFWLFHV�WRZDUGV�LQFOXVLYH
LQQRYDWLRQ�ZLOO�GHSHQG�RQ�WKH�DOLJQPHQW�RI�WKH
GLVFRXUVHV��LQWHUHVWV�DQG�DJHQGDV�RI�GLYHUVH�DFWRUV�
%XW��ZKHUH�ZH�PLJKW�GL�HU��LV�LQ�RXU�VFHSWLFLVP
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DERXW�UHO\LQJ�XSRQ�SROLF\�HOLWHV�WR�PDNH�WKLV�VKLIW
WKHPVHOYHV�RU�WKURXJK�H[KRUWDWLRQ�LQ�DFDGHPLF
GHEDWH�DQG�HOVHZKHUH��QRW�OHDVW�EHFDXVH�PDQ\�RI
WKRVH�HOLWHV�EHQH�W�IURP�WKH�SUHYDLOLQJ�SDUDGLJP�

,Q�WKLV�VHQVH��DQG�DJDLQ�WU\LQJ�WR�DGGUHVV�WKH
TXHVWLRQ�RQ�ZKHWKHU�PDNLQJ�FDQ�EH�PRUH�LQFOXVLYH��
ZH�EHOLHYH�WKDW�WKHUH�DUH�PDQ\�EHQH�WV�WR�EH
UHDSHG�WKURXJK�D�VWURQJHU�LQWHUDFWLRQ�EHWZHHQ
SURPLVLQJ�VFULSWV�WKURXJK�FRQFUHWH�DFWLYLWLHV�WKDW
EXLOG�FKDQJHV�IURP�EHORZ��$V�ZH�KDYH�SRLQWHG�RXW
EHIRUH��WKHUH�VHHPV�WR�EH�D�ODWHQW�SRWHQWLDO�IRU
PDNLQJ�WR�EHFRPH�D�ZLGHVSUHDG�WRRO�IRU�SURPRWLQJ
LQFOXVLRQ�RQ�LWV�PDQ\�OHYHOV��,Q�FKDOOHQJLQJ�GRPLQDQW
WHFKQRORJ\�VFULSWV��DQG�EXLOGLQJ�DOWHUQDWLYH�VFULSWV�
PDNHU�PRYHPHQWV�PLJKW�KHOS�x�ZKHQ�DOLJQHG�ZLWK
PRUH�SRZHUIXO�VRFLDO�PRYHPHQWV�x�WR�FLUFXPYHQW
SROLF\�PDNHUV��DQG�ZRUN�PRUH�GLUHFWO\�ZLWK
VFLHQWLVWV��HQJLQHHUV�DQG�HQWUHSUHQHXUV�WR�GHYHORS
DOWHUQDWLYHV�WKDW�HYHQWXDOO\�SUHVVXUH�SROLF\�PDNHUV
WR�FDWFK�XS�ZLWK�WKH�LQFOXVLYH�VFULSW��5DWKHU�WKDQ
RSHQLQJ�XS�WKH�LQQRYDWLRQ�DJHQGDV��SROLFLHV�DQG
SURFHVVHV�LQ�RUGHU�WR�LQFOXGH�SRRU�DQG�PDUJLQDOLVHG
JURXSV�DV�D�UHVXOW�RI�HOLWH�VWUDWHJLHV��D�PDNHU�
HQDEOHG�DSSURDFK�ZRXOG�LQFOXGH�JURXSV�DV�SDUW�RI
WKH�GHYHORSPHQW�RI�QHZ�SROLFLHV�DQG�VWUDWHJLHV�

6R��KRZ�FRXOG�PDNLQJ�EHJLQ�WR�SOD\�VXFK�D�UROH��DQG
KRZ�LV�LW�GRLQJ�VR�DOUHDG\"�:KDW�IHDWXUHV��JRRG�DQG
EDG��RI�H[LVWLQJ�SUDFWLFHV�VKRXOG�EH�WDNHQ�LQWR
DFFRXQW�LQ�RUGHU�WR�IRVWHU�WKH�FUHDWLRQ�RI�H�HFWLYH
LQFOXVLRQ�RULHQWHG�PDNHU�VSDFHV"

7KH�%UD]LOLDQ�H[SHULHQFH�ZLWK�VRFLDO�WHFKQRORJ\�x
|WHFQRORJLD�VRFLDO}�LQ�3RUWXJXHVH��VHH�'DJQLQR
������x�SUHVHQWV�VRPH�UHOHYDQW�OHVVRQV�IRU
SURPRWLQJ�VRFLDO�LQFOXVLRQ�WKURXJK�WHFKQRORJLFDO
FKDQJH��$PRQJVW�VRFLDO�WHFKQRORJ\{V�OHVVRQV�RI
SRWHQWLDO�XVH�WR�PRUH�LQFOXVLYH�VFULSWV�IRU�PDNHU
SUDFWLFHV��LV�WKH�QRWLRQ�WKDW�ZKHQ�LW�FRPHV�WR�VRFLDO
WHFKQRORJ\�WKH�SURFHVVHV�DUH�RIWHQ�PRUH�LPSRUWDQW
WKDQ�WKH�DUWHIDFWV�WKH\�JHQHUDWH��:KHQ�EXLOGLQJ�D
UDLQ�ZDWHU�FLVWHUQ�IRU�SURPRWLQJ�DFFHVV�WR�FOHDQ
ZDWHU��RU�ZKHQ�GHVLJQLQJ�DQ�XUEDQ�IDUP�WR�SURGXFH
IRRG�IRU�D�SRRU�QHLJKERXUKRRG��LW�LV�FUXFLDO�WR�LQYROYH
XVHUV�LQ�DOO�VWDJHV�DQG�EXLOG�WUDQVIHUDEOH�FDSDELOLWLHV

DQG�VROLGDULW\�DPRQJVW�SDUWLFLSDQWV��7KLV�KHOSV
UHLQIRUFH�VRFLDO�ERQGV��WR�GHYHORS�D�VWURQJHU�VHQVH
RI�FRPPXQLW\�DQG�WR�HPSRZHU�LQGLYLGXDOV�DQG
JURXSV��,W�SRVLWLRQV�DQ\�WHFKQRORJ\�SURGXFWLRQ�DQG
XVH�DV�DQ�LQKHUHQWO\�VRFLDO��DQG�HYHQ�SROLWLFDO�
DFWLYLW\�XQGHU�WKH�FRQWURO�RI�WKH�FRPPXQLW\�RI�XVHUV�
UDWKHU�WKDQ�D�SURGXFW�JLIWHG�IURP�RXWVLGH��,W�VHHPV
WKHUH�LV�D�YDOXDEOH�OHVVRQ�IRU�PDNHUV�KHUH��VLQFH�WKH
K\SH�DURXQG�WKH�WRROV�DQG�HTXLSPHQW�WKDW�LQKDELW
PDNHUVSDFHV��PXFK�DV�WKH�REMHFWV�DQG�JDGJHWV�WKDW
HPHUJH�IURP�WKHP��WHQGV�WR�RYHUVKDGRZ�WKH�GDLO\
SUDFWLFHV�DQG�URXWLQHV�WKDW�PD\�DFW�DV�VLJQL�FDQW
YHFWRUV�RI�LQFOXVLRQ��DV�ZHOO�DV�GLVWUDFWLQJ�IURP�IUDQN
UH�HFWLRQ�RQ�SUDFWLFHV�WKDW�FXUUHQWO\�H[FOXGH��

$QRWKHU�HOHPHQW�WKDW��DV�ZH�KDYH�SUHYLRXVO\�VWDWHG�
PD\�FRQWULEXWH�WR�VKDSLQJ�LQFOXVLYH�PDNLQJ�VWUDWHJ\
SDUWLFXODU�WR�%UD]LOLDQ�LV�WKH�FXOWXUH�RI�JDPELDUUD�
FHOHEUDWHG�LQ�WKH�FRXQWU\�DV�D�WHVWDPHQW�WR�WKH
FUHDWLYLW\�DQG�LQQRYDWLYHQHVV�RI�SHRSOH�ZKR�ODFN�WKH
PHDQV�WR�DFFHVV�RU�EX\�UHDG\�PDGH�SURGXFWV�DQG
VROXWLRQV�

%UD]LOLDQV�FHOHEUDWH�JDPELDUUD�DV�DQ�LQWDQJLEOH
KHULWDJH��,W�LV�DQ�HWKRV�WKDW�LQYROYHV�WHPSRUDU\�
RIWHQ�ORZ�FRVW��VRPHWLPHV�LOOHJDO�VROXWLRQV�WR�GDLO\
SUREOHPV��DQG�ZKLFK�LQYROYHV�PL[LQJ�DQG�PDVKLQJ
WRJHWKHU�ZKDWHYHU�WKLQJV�FDQ�EH�IRXQG�WR�KDQG�LQ
RUGHU�WR�PDNH�D�ZRUNLQJ�DUWHIDFW��)URP�KDLU�FOLSV�RU
QDLOV�WR��[�WKH�VWUDSV�RQWR��LS��RSV��WR�DGDSWDWLRQV
WR�ROG�9&5�SOD\HUV�WKDW�HQDEOH�WKHP�WR��LOOHJDOO\�
UHFHLYH�SDLG�79�VLJQDOV��JDPELDUUDV�DUH�ZLGHVSUHDG�
%RX�HXU��������SUHVHQWV�D�FRPSUHKHQVLYH
GLVFXVVLRQ�RQ�WKH�WRSLF��LGHQWLI\LQJ�VRPH�QRWDEOH
DQG�FXULRXV�H[DPSOHV�RI�FRPPRQ�%UD]LOLDQ
JDPELDUUDV��IURP�VLPSOH�DGDSWDWLRQV�WR�VLJQL�FDQWO\
FRPSOH[�UH�HQJLQHHULQJ�

%H\RQG�WKH�TXDLQW�DQG�IRONV\�SUHVHQWDWLRQ�RI
JDPELDUUD��ZH�EHOLHYH�WKHUH�LV�VWURQJ�FUHDWLYH
SRWHQWLDO�WKDW�FRXOG�EH�H[SORUHG�LQ�RUGHU�WR�SURPRWH
PRUH�LQFOXVLYH�PDNLQJ��DQG�KHQFH�H[SORUH
DOWHUQDWLYH�VFULSWV�IRU�WHFKQRORJ\�LQ�HFRQRPLF�DQG
VRFLDO�GHYHORSPHQW��%RX�HXU����������VWDWHV�WKDW
JDPELDUUD�LV�|EDVLFDOO\�WKH�DFW�RI�LPSURYLVLQJ
PDWHULDO�VROXWLRQV�ZLWK�XWLOLWDULDQ�SXUSRVHV�IURP
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LQGXVWULDOL]HG�DUWLIDFWV}��DXWKRUV{�WUDQVODWLRQ��
$FFRUGLQJ�WR�WKH�DXWKRU��LW�LV��VLPXOWDQHRXVO\��D�IRUP
RI�WHFKQLFDO�LPSURYLVDWLRQ��RI�XWLOLWDULDQ
UHDGMXVWPHQW�DQG�RI�VXEYHUVLRQ�RI�FRQYHQWLRQDO
LQGXVWULDO�GHVLJQ��VRPHZKDW�OLNH�(UQHVWR�2UR]D{V
VWXGLHV�RQ�|WHFKQRORJLFDO�GLVREHGLHQFH}�H[SORUHG�LQ
WKH��OP�|&XED{V�',<�,QYHQWLRQV�IURP����<HDUV�RI
,VRODWLRQ}�

,Q�WKLV�VHQVH��LW�LV�D�IRUP�RI�WHFKQRORJLFDO
WUDQVJUHVVLRQ�WKURXJK�ZKLFK�XVHUV�H[SDQG�WKH
LQWHQGHG�IXQFWLRQDOLWLHV�RI�LQGXVWULDO�DUWHIDFWV��7KXV�
JDPELDUUD�LV�DOVR�D�IRUP�RI�FKDOOHQJLQJ�WKH�SURSRVHG
WHFKQRORJLFDO�VFULSWV�ZKLOVW�VKDSLQJ�DOWHUQDWLYH
VFULSWV�WKURXJK�VRFLDO�DQG�WHFKQRORJLFDO
LPSURYLVDWLRQV�WKDW�HVWDEOLVK�VROXWLRQV�WR�JLYHQ
�HYHU\GD\��SUREOHPV��0RUHRYHU��WKH�VFULSWLQJ
LQYROYHG�LQ�JDPELDUUD�PDNHV�XVH�RI�LQIRUPDO
NQRZOHGJH�DQG�HYHU\GD\�WRROV�

8QGHUVWRRG�DV�D�ZD\�RI�QRW�MXVW�GHDOLQJ�ZLWK
WHFKQRORJ\��EXW�DV�D�PHWKRG�IRU�GHYHORSLQJ�QHZ
WHFKQRORJ\��JDPELDUUD�KDV�WKH�SRWHQWLDO�WR�ERRVW
%UD]LOLDQ�FUHDWLYH�FDSDELOLWLHV�DQG�WR�VWUHQJWKHQ
PDNHU�FXOWXUH�LQ�WKH�FRXQWU\��ZKLOVW�WUDQVODWLQJ�WKH
ODWWHU�WR�ORFDO�VSHFL�FLWLHV��7KH�VHULRXV��V\VWHPDWLF
DQDO\VLV�RI�JDPELDUUDV�FRXOG�R�HU�LQVLJKWV�RQ�EHORZ�
WKH�UDGDU�LQQRYDWLRQV�LQ�WKH�FRXQWU\��DQG�KRZ�GLJLWDO
IDEULFDWLRQ�FDQ�SOD\�DQ�DXJPHQWDWLYH�UROH�

([SORULQJ�LWV�SRWHQWLDO�LQWHUIDFH�ZLWK�PDNHU�FXOWXUH�
)RQVHFD��������SRLQWV�RXW�WKDW�JDPELDUUD��D�VRUW�RI
|HYHU\GD\�LQQRYDWLRQ}�

|UHIHUV�WR�DOO�NLQGV�RI�LPSURYLVHG�VROXWLRQV�WR
FRQFUHWH�SUREOHPV�WKDW�DSSHDU�ZKHQ�RQH
GRHVQ{W�KDYH�DFFHVV�WR�WKH�SURSHU�WRROV�
PDWHULDOV��SDUWV�RU�VSHFL�F�NQRZOHGJH�WR
SHUIRUP�D�JLYHQ�WDVN��,W�LV�DOO�DERXW�UHSDLULQJ�RU
UH�SXUSRVLQJ�REMHFWV�WKDW�VHHPHG�WR�EH�RI�OLWWOH
XVH�EXW�HQG�XS�DFTXLULQJ�QHZ�YDOXH�RXW�RI�WDFLW�
DSSOLHG�FUHDWLYLW\}��S������

)RQVHFD�FULWLFL]HV�PDNHUV{�FXUUHQW�REVHVVLRQ�ZLWK
HPXODWLQJ�LQGXVWULDO�PHWKRGV�DQG�SUDFWLFHV��ZKLFK
KH�EHOLHYHV�UHYHDOV�D�GL�FXOW\�LQ�EUHDNLQJ�DZD\

IURP�FRQYHQWLRQDO�PDUNHW�DQG�SURGXFWLRQ
DVVXPSWLRQV�DQG�HPEUDFLQJ�WKH�SRWHQWLDO�RI�PDNLQJ
DV�D�VFULSW�IRU�WUDQVJUHVVLRQ�DQG�UHVLVWDQFH��7KURXJK
D�JDPELDUUD�LQVSLUHG�DSSURDFK�WR�DUWHIDFWV��)RQVHFD
VHHV�WKH�SRVVLELOLW\�IRU�DQ�DOWHUQDWLYH�VFULSW�WR�EH
ZULWWHQ�DQG�SHUIRUPHG�E\�WKH�PDNHU�PRYHPHQW��RQH
WKDW�ZRXOG�EH�GULYHQ�E\�HYHU\GD\�UHSDLU�H�RUWV�DQG
PRUH�WHFKQRORJ\�IRU�ORQJHYLW\�DQG�VXVWDLQDELOLW\
UDWKHU�WKDQ�E\�WKH�HQGOHVV�SURGXFWLRQ�RI�QRYHOW\
WKDW�WHQGV�WR�EH�FHOHEUDWHG�FXUUHQWO\��$�VFULSW
FHQWUHG�RQ�XVHUV{�FUHDWLYLW\�DQG�UHVSHFW�IRU
PDWHULDOV��DQG�QRW�VR�PXFK�RQ�PDVWHU\�RI�WRROV�SHU
VH�

,I�|PDNLQJ�LV�FRQQHFWLQJ}��DV�*DXQWOHWW��������SXWV
LW��WKHQ�JDPELDUUD�PD\�EH�D�GULYLQJ�YDOXH�WR�EH
LQFRUSRUDWHG�LQWR�PDNHU�FXOWXUH�DQG�VFULSWV��$IWHU
DOO��LW�LV�DERXW�DFFHSWLQJ�GL�HUHQW�ERGLHV�RI
NQRZOHGJH�DQG�SUDFWLFH�DQG�UHFRQQHFWLQJ�SHRSOH�WR
HYHU\GD\�GRLQJ�DQG�FUDIWLQJ�

6c2�3$8/2g6�5(&(17�(;3(5,(1&(�,1
,1&/86,9(�0$.,1*

,Q�SDUDOOHO�WR�ZKDW�LV�KDSSHQLQJ�LQ�GL�HUHQW�SDUWV�RI
WKH�ZRUOG��%UD]LO�KDV�DOVR�H[SHULHQFHG�D�VXUJH�RI
H[SHULHQFHV�UHODWHG�WR�VRFLDOO\�LQFOXVLYH�WHFKQRORJ\
VWUDWHJLHV��2YHU�WKH�ODVW��IWHHQ�\HDUV��VRFLDO
WHFKQRORJ\�x�WKH�ORFDO�WHUP�XVHG�WR�DGGUHVV
SURGXFWV��SURFHVVHV�DQG�PHWKRGV�DLPLQJ�WRZDUGV
SURPRWLQJ�VRFLDO�LQFOXVLRQ�x�KDV�EHFRPH�DQ
LQFUHDVLQJO\�LPSRUWDQW�HOHPHQW�RI�WKH�VFLHQFH�
WHFKQRORJ\�DQG�LQQRYDWLRQ�SROLF\�LQ�WKH�FRXQWU\�
GHVSLWH�VRPH�UHFHQW�VHWEDFNV��)UHVVROL�DQG�'LDV�
�������7KH�QRWLRQ�WKDW�NQRZOHGJH�DQG�WHFKQRORJ\
VKRXOG�EH�XQGHUVWRRG�DV�FRQVWLWXWLYH�FRUH�DVSHFWV�RI
VRFLDO�LQFOXVLRQ�VWUDWHJLHV�KDV�VLQFH�EHFRPH�D
JHQHUDOO\�DFFHSWHG�SDUW�RI�WKH�FRXQWU\{V�LQFOXVLRQ
SROLF\�IUDPHZRUN��ZKLFK�LQ�XHQFHG�WKH�FLW\�RI�6mR
3DXOR{V�H[SHULHQFH�ZH�GHVFULEH�RYHU�WKH�QH[W�IHZ
SDJHV�

:LWK�D�SRSXODWLRQ�RI�RYHU����PLOOLRQ�SHRSOH��6mR
3DXOR�LV�E\�IDU�WKH�ODUJHVW�FLW\�LQ�%UD]LO�DQG�RQH�RI
WKH�ODUJHVW�LQ�WKH�ZRUOG��,W�LV�DOVR�D�SODFH�RI�FOHDU
FRQWUDVWV��ZKHUH�FHQWXU\�ROG�EXLOGLQJV�VLW�XQHDVLO\
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DORQJVLGH�VN\VFUDSHUV�EXLOW�ZLWK�PHWDO�DQG�JODVV�
ZKHUH�WUDGLWLRQDO�IDPLO\�RZQHG�EXVLQHVVHV
VWXEERUQO\�VXEVLVW�DPLGVW�JLDQW�FRPPHUFLDO
FRUSRUDWLRQV��DQG�ZKHUH�H[WUHPH�SRYHUW\�FRH[LVWV
ZLWK�LPSRVLQJ�ZHDOWK�DQG�OX[XU\�

,Q�WKLV�VHQVH��WKH�FLW\�RI�6mR�3DXOR�LV�DQ�HPEOHPDWLF
H[DPSOH�RI�WKH�KLVWRULF�%UD]LOLDQ�VRFLRHFRQRPLF
FRQGLWLRQ��$FFRUGLQJ�WR�WKH������,0)�HVWLPDWHV�
%UD]LO�KDG�D�*'3�RI�86��������WULOOLRQ�DQG�D�SHU
FDSLWD�*'3�RI�86���������7KH�FLW\�RI�6mR�3DXOR�ZDV
UHVSRQVLEOH�IRU�D�FRQVLGHUDEOH�VKDUH�RI�WKLV�SURGXFW�
ZLWK�DQ�HVWLPDWH�*'3�RI�DURXQG�86������ELOOLRQ
�DERXW�������RI�WKH�WRWDO�*URVV�'RPHVWLF�3URGXFW��
DFFRUGLQJ�WR�WKH������%UD]LOLDQ�,QVWLWXWH�RI
*HRJUDSK\�DQG�6WDWLVWLFV��,%*(��&HQVXV��DQG�D�SHU
FDSLWD�*'3�RI�URXJKO\�86����������6mR�3DXOR�LV�D
ULFK��SURGXFWLYH�FLW\��DQG�D�YHU\�XQHTXDO�RQH�
FXUUHQW�GDWD�RQ�WKH�81{V�+XPDQ�'HYHORSPHQW�$WODV
VKRZ�WKDW�WKH�*LQL�FRH�FLHQW�IRU�WKH�FLW\�LV������
ZKLOH�%UD]LO{V�LV��������PHDQLQJ�WKDW�LQHTXDOLW\�LQ
WKH�FLW\�LV�DERYH�WKH�FRXQWU\{V�DYHUDJH�

6mR�3DXOR�PD\�DOVR�EH�FRQVLGHUHG�D�SODFH�ZKHUH
YDOXHV�VXFK�DV�HQWUHSUHQHXUVKLS�DQG�LQQRYDWLRQ
WHQG�WR�EH�DSSUHFLDWHG��,W�LV�FHUWDLQO\�D�QDWLRQDO
UHIHUHQFH�LQ�WHUPV�RI�FUHDWLYH�LQGXVWU\�DQG�LW�LV
EHFRPLQJ�D�PRGHVW�KXE�IRU�%UD]LOLDQ�PDNHUV��RYHU
WKH�FRXUVH�RI�WKH�ODVW�IHZ�\HDUV��VHYHUDO�PDNHU
VSDFHV�DQG�GLJLWDO�IDEULFDWLRQ�ODEV�KDYH�HPHUJHG�LQ
WKH�FLW\��2QH�VHW�RI�PDNHUVSDFHV�WKDW�VWDQGV�RXW
GXH�WR�WKHLU�QDWXUH�LV�WZHOYH�RI�WKH�FLW\{V�IDE�ODEV
DUH�SXEOLF��PHDQLQJ�WKDW�WKH\�QRW�RQO\�DUH�IUHH�DQG
RSHQ�WR�WKH�JHQHUDO�SXEOLF��EXW�DOVR�IXQGHG�E\�WKH
ORFDO�DGPLQLVWUDWLRQ�DQG�MRLQWO\�PDQDJHG�ZLWK�,76
%UDVLO��D�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQ�FRPPLWWHG
WR�IRVWHULQJ�VFLHQFH�DQG�WHFKQRORJ\�IRU�VRFLDO
LQFOXVLRQ�LQ�%UD]LO��ZLWK�VLJQL�FDQW�IRUPHU�H[SHULHQFH
LQ�VRFLDO�WHFKQRORJ\�LQLWLDWLYHV�

7KLV�QHWZRUN�HPHUJHG�DV�WKH�RUJDQL]DWLRQDO�FRUH�RI
WKH�)DE�/DE�/LYUH�63�3URJUDPPH��ODXQFKHG�LQ�����
E\�PD\RU�)HUQDQGR�+DGGDG�DV�DQ�LQLWLDWLYH�XQGHU
WKH�FLW\{V�6HFUHWDU\�RI�6HUYLFHV��ZKLFK�VHW�WKH
JHQHUDO�RXWOLQH�RI�WKH�SURMHFW��7KH�WZHOYH�IDE�ODEV
DUH�VSUHDG�WKURXJKRXW�WKH�FLW\�RI�6mR�3DXOR��DV�VHHQ

LQ�WKH��JXUH�EHORZ�

)LJXUH����6RXUFH��DXWKRUVg�HODERUDWLRQ�EDVHG
RQ�GDWD�IURP�WKH�)DE�/DE�/LYUH�63�3URJUDPPH�

7KH�3URJUDPPH�LQYROYHV�D�WHDP�RI�DERXW�WKLUW\
SHRSOH��,W�KDG�DQ�RULJLQDO�EXGJHW�RI�86����PLOOLRQ
DQG�ZDV�LQLWLDOO\�VHW�WR�VSDQ�D�SHULRG�RI�WZR�\HDUV�
ZLWK�WKH�SRVVLELOLW\�WR�H[WHQG�LWV�GXUDWLRQ��������RI
WKH�EXGJHW�ZDV�GHVWLQHG�WR�FRYHU�FRVWV�WKURXJKRXW
WKHVH�WZR�\HDUV��ZKLOH�������ZHUH�PHDQW�WR�IXQG
WKH�DFTXLVLWLRQ�RI�WRROV��KDUGZDUH�DQG�VRIWZDUH��$
VLJQL�FDQW�x�LI�PDLQO\�V\PEROLF�x�DVSHFW�RI�WKH
3URJUDPPH�LV�WKH�FRQWUDFWXDO�GHPDQG�WKDW�DOO
VRIWZDUH�XVHG�DW�WKH�IDE�ODEV�PXVW�EH�IUHH�VRIWZDUH�

7KRXJK�WKH\�VKDUH�D�FRPPRQ�SXEOLF�QDWXUH��WKHVH
IDE�ODEV�DOVR�KDYH�VRPH�UHOHYDQW�GL�HUHQFHV
EHWZHHQ�WKHP��7KH�PDMRULW\�RI�WKHP�DUH�PRVWO\
YLVLWHG�E\�DUWLVWV��GHVLJQHUV��DUFKLWHFWV��HQJLQHHUV
DQG�FROOHJH�VWXGHQWV�DQG�WHQG�WR�EH�VHHQ
SUHGRPLQDQWO\�DV�VSDFHV�IRU�FUHDWLYH�H[SUHVVLRQ�
2WKHUV�DUH�PDLQO\�FRQFHUQHG�ZLWK�SURPRWLQJ
HGXFDWLRQ�DQG�DUH�RIWHQ�YLVLWHG�E\�FXULRXV�
HQWKXVLDVWLF�FKLOGUHQ�DQG�WHHQDJHUV�

$V�D�ZKROH��WKLV�QHWZRUN�RI�ZRUNVKRSV�SUHVHQWV�DQ
RSSRUWXQLW\�IRU�WKH�EURDGHU�VFULSW�WR�EH�UH�ZULWWHQ�
VLQFH�LW�LV�R�HULQJ�XVHUV�D�FKDQFH�WR�PHGGOH�LQWR�WKH
WHFKQLFDO�HVWDEOLVKPHQW��,W�DOVR�R�HUV�SRVVLEOH
LQVSLUDWLRQ�IRU�GHYHORSLQJ�FRXQWULHV�WR�ZULWH�VFULSWV
RI�WKHLU�RZQ��EDVHG�RQ�WKHLU�RZQ�FKDOOHQJHV�DQG
JRDOV��UDWKHU�WKDQ�E\�IROORZLQJ�WKH�WHFKQRORJLFDO
SDWKV�GLFWDWHG�E\�WKH�VR�FDOOHG�GHYHORSHG�FRXQWULHV�
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7KLV�DORQH�ZRXOG�VHHP�OLNH�D�UHOHYDQW�VWUDWHJ\�WR�EH
SXUVXHG��PDNLQJ�WKH�6mR�3DXOR�H[SHULHQFH�ZRUWK\�RI
QRWH�

7KHUH�LV�RQH�RI�WKH�WZHOYH�IDE�ODEV��KRZHYHU��WKDW
VWDQGV�RXW�IURP�WKH�UHVW��WKH�RQH�VLWXDWHG�DW�&LGDGH
7LUDGHQWHV��RQ�ZKLFK�ZH�ZLOO�IRFXV�KHUH��QRW�DV�D
FDVH�VWXG\��EXW�DV�DQ�LOOXVWUDWLYH�H[SHULHQFH�WKDW
PD\�SURYLGH�XV�ZLWK�QHZ�HOHPHQWV�WR�UH�HFW�RQ�WKH
SRVVLELOLWLHV�RI�GH�VFULSWLQJ�WKURXJK�PDNLQJ��,W�LV
VLWXDWHG�RQ�6mR�3DXOR{V�YHU\�ULP��RQ�LWV�HDVWHUQ�SDUW�
&LGDGH�7LUDGHQWHV�LV�RQH�RI�WKH�SRRUHVW
QHLJKERXUKRRGV�LQ�WKH�FLW\��SUHVHQWLQJ�LQGLFDWRUV
WKDW�FOHDUO\�GHQRWH�WKLV�VWDWXV��(YLGHQFH�SUHVHQWHG
E\�WKH�0DS�RI�,QHTXDOLW\��D�UHSRUW�SXEOLVKHG�E\�WKH
1RVVD�6mR�3DXOR�1HWZRUN
�ZZZ�QRVVDVDRSDXOR�RUJ�EU��LQ�������VKRZV�WKDW
&LGDGH�7LUDGHQWHV�LV�RQH�RI�WKH�SRRUHVW�UHJLRQV�LQ
WKH�FLW\��)RUWXQDWHO\��WKH�QHLJKERXUKRRG{V�RYHUDOO
VLWXDWLRQ�VHHPV�WR�KDYH�VOLJKWO\�LPSURYHG�RYHU�WKH
ODVW�IHZ�\HDUV��DFFRUGLQJ�WR�UHFHQW�GDWD�GHULYHG
IURP�WKH�1HWZRUN��SDUWLDOO\�GXH�WR�WKH
LPSOHPHQWDWLRQ�RI�VRPH�EDVLF�SXEOLF�VHUYLFHV�LQ�WKH
UHJLRQ��VXFK�DV�VFKRROV��GD\�FDUH�FHQWUHV�DQG
LQWHUQHW�DFFHVV�SRLQWV�x�WKH�ODWWHU�DV�|WHOHFHQWURV}�
IUHH�QHLJKERXUKRRG�ODQ�KRXVHV�

7KH�)DE�/DE�/LYUH�&LGDGH�7LUDGHQWHV�VWDQGV�RXW�IURP
LWV�FRXQWHUSDUWV�EHFDXVH�LW�LV�SDUWLFXODUO\�x�DQG
H[SOLFLWO\�x�FRQFHUQHG�ZLWK�VRFLDO�LQFOXVLRQ�
$GGLWLRQDOO\��LW�ZDV�WKH��UVW�RI�WKH�WZHOYH�IDE�ODEV�WR
EH�RSHQHG��LQ�'HFHPEHU�������,W�RSHUDWHV�IURP�D
ODUJH�SXEOLF�FRPSOH[��&HQWUR�GH�)RUPDnmR�&XOWXUDO
&LGDGH�7LUDGHQWHV��ZKLFK�KRVWV�DQ�RSHQ�OLEUDU\�DQG
WKHDWUH��D�|WHOHFHQWUR}��DV�ZHOO�DV�VHYHUDO�ZRUNVKRSV
DQG�FRXUVHV�RSHQ�WR�WKH�JHQHUDO�SXEOLF�

)URP�WKH�PRPHQW�RQH�HQWHUV�WKH�IDE�ODE�DW�&LGDGH
7LUDGHQWHV��RQH�RI�WKH�PRVW�VWULNLQJ�LPSUHVVLRQV�LW
JLYHV�LV�LQ�WKH�FRQWUDVW�EHWZHHQ�WKH�KDSKD]DUG
VXUURXQGLQJ�WKH�EXLOGLQJ�DQG�WKH�RUJDQL]HG��FOHDQ
GLVSRVLWLRQ�RI�WKH�HTXLSPHQW�DQG�IXUQLWXUH�LQVLGH�WKH
ODE��DV�V\PEROLFDOO\�LOOXVWUDWHG�E\�WKH��JXUH�EHORZ�

�

)LJXUH����6RXUFH��DXWKRUVg�DUFKLYH�

:KLOH�PRVW�RI�WKH�RWKHU�ODEV�LQ�WKH�6mR�3DXOR
QHWZRUN�DUH�YLVLWHG�E\�LWV�IDLU�VKDUH�RI�DUWLVWV�
DUFKLWHFWV��JUDGXDWH�VWXGHQWV�DQG�JHHNV��PXFK�OLNH
RWKHU�ODEV�DURXQG�WKH�ZRUOG���D�ODUJH�QXPEHU�RI
WKRVH�ZKR�UHJXODUO\�YLVLW�)DE�/DE�/LYUH�&LGDGH
7LUDGHQWHV�DUH�FKLOGUHQ�DQG�WHHQDJHUV��RIWHQ�RQ
VFKRRO��HOG�WULSV��DQG�XQHPSOR\HG�DUWLVDQV��PRVWO\
PDVRQV�DQG�FDUSHQWHUV�ZKR�OLYH�QHDUE\�

7KHVH�JURXSV{�PRWLYDWLRQV�FHUWDLQO\�GL�HU��KRZHYHU�
ZKLOH�WKH�\RXQJHU�YLVLWRUV�DUH�GULYHQ�E\�FXULRVLW\
DQG�D�IDLU�GHDO�RI�IDVFLQDWLRQ�WRZDUGV�WKH�VHHPLQJO\
IXWXULVWLF�HTXLSPHQW�DW�WKH�ODE��WKH�DUWLVDQV�VHHN�WKH
PHDQV�WR�FUDIW�DQG�SURGXFH�ZLWKRXW�FKDUJH�IRU�WKH
XVH�RI�WKH�PDFKLQHU\��7KH�ODE�UHFHLYHV�URXJKO\
������YLVLWRUV�HDFK�PRQWK��LQFOXGLQJ�ZDON�LQV�RU
SHRSOH�DWWHQGLQJ�VRPH�RI�WKH�FRXUVHV�R�HUHG
SHULRGLFDOO\��RQ�WKHPHV�VXFK�DV�HOHFWURQLFV��GLJLWDO
IDEULFDWLRQ��FUDIWLQJ��,QNVFDSH��URERWLFV�DQG
DUGXLQR��

0RVW�RI�WKH�DFWLYLWLHV�GHYHORSHG�LQ�WKH�ODE�KDYH�D
VWURQJ�FRQQHFWLRQ�ZLWK�HGXFDWLRQDO�SUDFWLFHV��6RPH
RI�WKH�ODE{V�WHDP�PHPEHUV�FRPPHQWHG�RQ�KRZ
VFKRRO�YLVLWV�KDG�D�YLVLEOH�H�HFW�RQ�FKLOGUHQ{V
FXULRVLW\�UHJDUGLQJ�IDEULFDWLRQ��WRROV�DQG�HTXLSPHQW�
%XW�WKH\�DOVR�FODLPHG�WKDW�EHLQJ�LQ�FRQWDFW�ZLWK�WKH
ODE�KHOSHG�WKH�RYHUDOO�LPSURYHPHQW�RI�VFKRRO
SHUIRUPDQFH��$V�DQ�H[DPSOH��WKH\�UHFDOOHG�WKDW
VRPH�FKLOGUHQ��DURXQG�WHQ�\HDUV�RI�DJH��GLG�QRW
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NQRZ�KRZ�WR�SURSHUO\�XVH�D�UXOHU��DQG�ZRXOG�RIWHQ
LJQRUH�WKH�JUDGLQJ�XQGHU�WKH��FP�PDUN��7KH\�ZRXOG
DOVR�EH�ODFNLQJ�EDVLF�QRWLRQV�RI�VSDFH�DQG�VL]H�DQG
ZRXOG�KDYH�GL�FXOW\�LQ�HVWLPDWLQJ�WKH�GLPHQVLRQV�RI
IXUQLWXUH��IRU�H[DPSOH��:KHQ�FKDOOHQJHG�E\�WKH�ODE{V
WHDP�PHPEHUV�WR��'�SULQW�VRPH�FORWKHV�KDQJHUV�
WKH\�ZRXOG�LQLWLDOO\�VWUXJJOH�GXH�WR�WKHVH�LVVXHV�
7KH\�ZHUH�WKHQ�LQYLWHG�DQG�DVVLVWHG�WR�WDNH
PHDVXUHPHQWV�DQG�WR�UHJLVWHU�WKH�QXPEHUV�WKH\
IRXQG��VR�DV�WR�SURGXFH�SURSHU��IXQFWLRQDO�KDQJHUV�
7KLV�EULHI�H[DPSOH�LV�LQVWUXFWLYH��VLQFH�LW�VKRZV�KRZ
WKH�DFFHVV�WR�PDNLQJ�FDQ�DLG�LQ�GHYHORSLQJ
NQRZOHGJH�DQG�FRPSHWHQFHV�VRXJKW��EXW�QRW�DOZD\V
JDLQHG��LQ�IRUPDO�VFKRROLQJ�

7KH�H[DPSOH�DERYH�DOVR�VXJJHVWV�WKH�RXWOLQH�RI�D
VWUDWHJ\�IRU�UHVFULSWLQJ�PDNLQJ�IRU�VRFLDO�LQFOXVLRQ�
-XVW�DV�VFKRROV�DQG�PDNHUVSDFHV�PLJKW�FRQYHUJH
WRZDUGV�D�FRPPRQ��UHOHYDQW�JRDO��LQFOXVLYH
PDNHUVSDFHV�VKRXOG�EH�VKDSHG�DV�FDWDO\VWV�RI
IXUWKHU�LQWHUDFWLRQV�DPRQJ�RWKHU�DFWRUV��,Q�RWKHU
ZRUGV��WKH�HGXFDWLRQDO�XVH�RI�PDNHUVSDFHV�SURYLGHV
UHODWLYHO\�OLPLWHG�VRFLDO�LQFOXVLRQ�LI�SDUWLFLSDQWV�DUH
HGXFDWLQJ�DORQJ�WKH�OLQHV�RI�SUHGRPLQDQW�WHFKQRORJ\
VFULSWV�WKDW�UHSURGXFH�WKH�H[FOXVLRQV�H[SHULHQFHG
XQGHU�FDWFK�XS�WHFKQRORJ\�SROLF\��(GXFDWLRQ�DQG
WUDLQLQJ�VKRXOG�LQFOXGH�PRUH�FULWLFDO�DQG�UDGLFDO
H[SHULHQFHV�DQG�VFULSWV�IRU�VRFLDO�WHFKQRORJ\
GHYHORSPHQW��$FWLYLW\�QHHGV�WR�FRQVROLGDWH�UDWKHU
WKDQ�FRQWUDGLFW�WKH�LGHQWLW\�RI�WKH�&LGDGH�7LUDGHQWHV
)DE�/DE�DV�VRFLDOO\�LQFOXVLYH��DQG�WKHUH�VHHPV�WR�EH
VRPH�FRQQHFWLRQV�EHLQJ�IRUPHG�DOUHDG\��7KH�QHDUE\
FRPPXQLW\�WKHDWUH��LQ�WKH�VDPH�EXLOGLQJ��KDV�XVHG
VFHQRJUDSKLF�REMHFWV�SURGXFHG�DW�WKH�/DE{V
EHQFKHV��D�VPDOO�\HW�VLJQL�FDQW�DFFRPSOLVKPHQW��,Q
WKH�IXWXUH��REMHFWV�DQG�SDUWV�FUHDWHG�DW�WKH�/DE
FRXOG�DOVR�EHFRPH�YLVLEOH�WKURXJKRXW�QHDUE\
VFKRROV�DQG�SDUNV��RQ�ZRUNHUV{�FRRSHUDWLYHV��LQ
VFUDS�FROOHFWRUV{�FDUWV��DQG�VR�RQ�

)RU�WKLV�WR�KDSSHQ��LW�ZRXOG�DOVR�EH�VWUDWHJLF�LI
EHVLGHV�SURYLGLQJ�DFFHVV�WR�WRROV�DQG�HTXLSPHQW�WR�
VD\��XQHPSOR\HG�DUWLVDQV��WKH�&LGDGH�7LUDGHQWHV
)DE�/DE�FRXOG�PDS�ZRUNHUV{�VNLOOV�DQG�DFW�WRZDUGV
FUHDWLQJ�OLQNV�RI�SURGXFWLYH�FRRSHUDWLRQ�EHWZHHQ
WKHP��*DPELDUUD�FXOWXUH�GHPRQVWUDWHV�WKH�LQIRUPDO

VNLOOV�DQG�FUHDWLYLW\�LQ�FRPPXQLWLHV��&RQQHFWLQJ
WKHVH�VNLOOV�ZLWK�WKH�UHVRXUFHV�DQG�SRVVLELOLWLHV�LQ
)DE�/DEV�LV�DQ�LPSRUWDQW�PHDQV�WR�FRQYH\LQJ�YDOXH�
VWDWXV�DQG�FRPPLWPHQW�WR�VXFK�VNLOOV��,QFOXVLRQ�
DIWHU�DOO��LV�QRW�RQO\�DERXW�SURYLGLQJ�DFFHVV��EXW
VKDSLQJ�VXVWDLQDEOH�VRFLDO�DQG�SURGXFWLYH�UHODWLRQV�
,W�LV�VRPHWKLQJ�WKDW�VKRXOG�EH�RQ�WKH�KRUL]RQ�IRU�WKLV
HPHUJLQJ�PDNHUVSDFH��DQG�IRU�VLPLODU�RQHV�WKDW�DUH
HYHQWXDOO\�FUHDWHG�

%HVLGHV�SXWWLQJ�SHRSOH�LQ�WRXFK�ZLWK�QHZ��SURPLVLQJ
WHFKQRORJ\��WKH�ODE�VHHPV�WR�SOD\�DQ�LPSRUWDQW�UROH
DV�D�VSDFH�IRU�SHRSOH�WR�FRPH�WRJHWKHU�DQG�H[HUFLVH
WKHLU�FUHDWLYH�SRWHQWLDO��,Q�SRRU�QHLJKERXUKRRGV�LQ
EUXWDOO\�XQHTXDO�FRXQWULHV�WKLV�LV�SDUWLFXODUO\
PHDQLQJIXO��VLQFH�LW�PD\�KHOS�WR��OO�FHUWDLQ�JDSV�OHIW
E\�WKH�VWDWH{V�KLVWRULF�DEVHQFH��*DSV�ZKLFK�KDYH
RIWHQ�UHVXOWHG�LQ�SXEOLF�VSDFHV�WKDW�DUH
XQZHOFRPLQJ�WR�SHRSOH�RU�ZLWK�OLPLWHG�DFFHVV�WR
SUHFDULRXV�EDVLF�VHUYLFHV��VXFK�DV�KRXVLQJ�
HGXFDWLRQ��VDQLWDWLRQ��KHDOWK�DQG�VHFXULW\�

5HWULHYLQJ�WKH�SRZHUIXO�LGHD�*DXQWOHWW�������
SUHVHQWHG�XV�ZLWK�x�WKH�FODLP�WKDW�|PDNLQJ�LV
FRQQHFWLQJ}�x�ZH�FDQ�WKLQN�RI�WKH�&LGDGH�7LUDGHQWHV
ODE�DV�D�VSDFH�WKDW�SURYLGHV�VHYHUDO�GHVLUDEOH
FRQQHFWLRQV��,W�DOORZV�SHRSOH�WR�FRQQHFW�WR
WHFKQRORJ\�MXVW�DV�LW�HQDEOHV�SHRSOH�WR�FRQQHFW�WR
HDFK�RWKHU��$GGLWLRQDOO\��LW�EULGJHV�FRPSOH[
WHFKQRORJ\�DQG�IRUPDOL]HG�NQRZOHGJH�WR�RWKHU
HSLVWHPLFV��VXFK�DV�WKH�FUHDWLYH�LQIRUPDOLW\�RI
JDPELDUUD��DQG�WKHUHE\�FUHDWLQJ�WHQVLRQV�WKDW�PD\
OHDG�WR�YHU\�LQWHUHVWLQJ�UHVXOWV��PRUH�RQ�WKLV�D�OLWWOH
IXUWKHU�GRZQ���%XW�LW�DOVR�FRQQHFWV�WKH�SUREOHPV�RI�D
JLYHQ�WHUULWRU\�WR�YLDEOH�VROXWLRQV��JHQHUDWHG�E\�WKH
FRPPXQLWLHV�WKHPVHOYHV��7KLV�LV�QRW�D�WULYLDO�WKLQJ�
5DWKHU��RQH�RI�WKH�PDLQ�FKDOOHQJHV�WR�GHYHORSLQJ
FRXQWULHV�VHHPV�WR�EH��QGLQJ�HQGRJHQRXV�
VXVWDLQDEOH�UHVSRQVHV�WR�WKH�VRFLDO��HFRQRPLF�
HQYLURQPHQWDO�DQG�SROLWLFDO�SUREOHPV�WKH\�IDFH�
([SHULHQFHV�VXFK�DV�WKH�)DE�/DE�/LYUH�&LGDGH
7LUDGHQWHV��LQ�WKLV�VHQVH��FRXOG�DOVR�EH�XQGHUVWRRG
DV�VSDFHV�LQ�ZKLFK�PDNLQJ�LV�FRQQHFWLQJ�WR�WKH
WHUULWRU\�DQG�WKURXJK�ZKLFK�FRPPXQLWLHV�DQG
QHLJKERXUKRRGV�FRPH�WRJHWKHU�WR�FRQFHLYH
VROXWLRQV�WR�DGGUHVV�WKHLU�FRPPRQ�SUREOHPV��DV
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5LEHUD��������VXJJHVWHG�

,Q�RWKHU�ZRUGV��LW�LV�DERXW�DQ�RSSRUWXQLW\�WR�XVH
SRZHUIXO��VRSKLVWLFDWHG�WHFKQRORJ\�WR�JHQHUDWH�UHDO�
VHQVLEOH�FKDQJH�x�WR�WDNH�PDNHU�WRROV�DQG
HTXLSPHQW��SUDFWLFHV�DQG�FXOWXUH�DQG�WUDQVODWH�LW�
JHQHUDWLQJ�D�QHZ�VFULSW�IRU�LQFOXVLYH�PDNLQJ��PRUH
DGHTXDWH�WR�WKH�FRQWH[W�RI�GHYHORSLQJ�FRXQWULHV��EXW
VWLOO�FRQQHFWHG�WR�WKH�JOREDO�QHWZRUN��7KH�V\PEROLF
YDOXH�EHKLQG�LW�LV�DOVR�VRPHWKLQJ�WKDW�VKRXOG�QRW�EH
LJQRUHG��,W�LV�D�PDQLIHVWDWLRQ�RI�WKH�QRWLRQ�WKDW
SHRSOH�DUH�DOORZHG�WR�FUHDWH�WKHLU�RZQ�VFULSWV�ZLWK
WKH�KHOS�RI�QHZ�WHFKQRORJ\��,W�LV�D�VWDWHPHQW�RI
DFFHVV�WR�WHFKQRORJ\�DQG�SURGXFWLRQ�DV�D�ULJKW�WR
HYHU\RQH�LQ�WKH�FLW\��SRRU�RU�ULFK�

$OWKRXJK�WKHUH�DUH�QXPHURXV�SRVLWLYH�HOHPHQWV
ZKLFK�FDQ�EH�GUDZQ�IURP�WKLV�SDUWLFXODU�H[SHULHQFH�
WKHUH�DUH�DOVR�VRPH�SRLQWV�ZH�EHOLHYH�PXVW�EH
DGGUHVVHG�LQ�RUGHU�WR�ERRVW�WKH�H�HFWLYHQHVV�RI
VLPLODU�PDNHUVSDFHV��RULHQWHG�WRZDUGV�SURPRWLQJ
VRFLDO�LQFOXVLRQ��$V�D�\HW�YHU\�UHFHQW�H[SHULHQFH��LW
UHSUHVHQWV�SRVVLEOH�RXWOLQHV�IRU�D�IXWXUH�WKDW�PD\�RU
PD\�QRW�EH�IXO�OOHG��,Q�RWKHU�ZRUGV��WKRXJK�ZH
LGHQWLI\�SURPLVH�RQ�WKH�&LGDGH�7LUDGHQWHV�LQLWLDWLYH�
LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHUH�DUH�LPSRUWDQW
HOHPHQWV�WR�EH�DGGUHVVHG�LQ�RUGHU�IRU�WKLV�LQLWLDO
H[SHULHQFH�WR�EHFRPH�D�ORQJ�WHUP�PRGHO�

)LUVW��WKHUH�LV�WKH�LVVXH�RI�EULQJLQJ�IRUWK�WKH
|PDWHULDOLW\�RI�LQFOXVLRQ}�LQ�LQFOXVLYH�PDNHUVSDFHV�
$V�.RKWDOD��������UHPLQGV�XV��YDOXHV��LGHDV�DQG
QDUUDWLYHV�DUH�PDGH�FRQFUHWH�LQ�WKH�GHVLJQ�RI�WKH
PDWHULDO�HOHPHQWV�ZKLFK�DUH�YLVLEOH�LQ�PDNHUVSDFHV�
:H�ZRXOG�H[SHFW�D�PDNHU�FROOHFWLYH�SULPDULO\
FRQFHUQHG�ZLWK�VXVWDLQDELOLW\�WR�HPEUDFH
VXVWDLQDEOH�RULHQWHG�GHVLJQ��IRU�H[DPSOH��6R��VKRXOG
ZH�QRW�H[SHFW�DQ�LQFOXVLRQ�RULHQWHG�PDNHUVSDFH�WR
EH�LWVHOI�LQFOXVLYH"�7KLV�ZRXOG�OLNHO\�FRQWULEXWH�WR
FUHDWLQJ�DQ�DPELDQFH�DQG�VHW�RI�SUDFWLFHV�WKDW�FRXOG
LQFUHDVH�WKH�H�HFWLYHQHVV�RI�LQFOXVLYH�PDNHUVSDFHV�
7KH�)DE/DE�/LYUH�&LGDGH�7LUDGHQWHV��DV�ZH�KDYH
SUHYLRXVO\�QRWHG��FRQWUDVWV�KHDYLO\�ZLWK�WKH�UHDOLW\
RXWVLGH�RI�LWV�ZDOOV�DQG�ZLQGRZV��,W�FRXOG�LQQRYDWH
E\�PDWHULDOL]LQJ�LQFOXVLRQ�LQ�WKH�OD\RXW�DQG�UHGHVLJQ
RI�WKH�VSDFH��ZKLFK�LV�WR�VD\�LQYLWH�QHLJKERXUV�WR�GR

WKH�UH�GHVLJQLQJ�RI�WKH�VSDFH�RU�EH�LQYROYHG�LQ�WKH
SURFHVV�x�DQG�WKLV�FRXOG��SHUKDSV��JHQHUDWH�VRPH
SRVLWLYH�RXWFRPHV�DQG�OHVVRQV��7KLV�LV�HDVLHU�VDLG
WKDQ�GRQH��HVSHFLDOO\�ZKHQ�RQH�UHFDOOV�LQFOXVLRQ�LV
DERXW�LQFOXVLYH�SURFHVVHV�LQ�GHYHORSLQJ�DOWHUQDWLYH
WHFKQRORJ\�VFULSWV��LQYROYHPHQW�LQ�RSHQLQJ�XS�DQG
FULWLFDOO\�UHFRQ�JXULQJ�WHFKQRORJ\��DQG�LQFOXVLRQ�LQ
DQ\�UHVXOWLQJ�DUWHIDFWV�DQG�VHUYLFHV��$V�VXFK�
SURFHVVHV�IRU�WDNLQJ�DFWLYLWLHV�RXW�RI�WKH�)DE/DE�
DQG�LQWR�WKH�QHLJKERXUKRRGV��ZKHWKHU�WKURXJK
FLWL]HQ�LQQRYDWLRQ�ODEV�LQ�GL�HUHQW�GLVWULFWV��RU�LQ�VLWX
PDNLQJ��ZRXOG�GHPRQVWUDWH�WKH�LQWHQW�WR�RSHQ�XS
SURFHVVHV�DQG�WDNH�WKHP�WR�SHRSOH�

2Q�RXU�YLVLW�WR�WKH�)DE�/DE�RQ�&LGDGH�7LUDGHQWHV��LW
ZDV�PHQWLRQHG�WKDW�WKH�FKLOGUHQ�OLYLQJ�QHDUE\�ZRXOG
VRPHWLPHV�ZDON�LQVLGH�WKH�IDFLOLWLHV�ZLWK�QR�VKRHV�RQ
x�D�UHPLQGHU�RI�WKH�VRFLDO�DQG�HFRQRPLF�UHDOLW\�WKDW
HQFLUFOHV�WKH�ODE{V�SULVWLQH�ZDOOV�DQG�VHHPLQJO\
PDJLFDO�HTXLSPHQW��0RWLYDWHG�E\�WKLV�LPDJH��ZH
VWUHVV�WKH�QHHG�IRU�D�UHIUDPLQJ�RI�PDNLQJ��RU�IRU�D
FKDQJH�LQ�LWV�VFULSW��LQ�GHYHORSLQJ�FRXQWULHV�WRZDUGV
PRUH�LQFOXVLYH�SUDFWLFHV�DQG�DSSURDFKHV�VHHNLQJ�WR
DGGUHVV�UHOHYDQW�VRFLDO�SUREOHPV�ZKLOH�DFWLYHO\
HQJDJLQJ�WKH�FRPPXQLW\�DQG�OLQNLQJ�WR�RWKHU
FRPSOHPHQWDU\�LQLWLDWLYHV��7KLV�FRXOG�EH�WKH�EDVLF
HOHPHQWV�IRU�D�EDUHIRRW�PDNLQJ�VFULSW�

7KXV��WKH�&LGDGH�7LUDGHQWHV�H[SHULHQFH�LV�DQ
H[DPSOH�RI�D�VPDOO�HOHPHQW�WRZDUGV�JHQHUDWLQJ�D
QHZ��UHZULWWHQ�VFULSW��7KH�VFULSW�EHLQJ�VKDSHG�LQVLGH
WKDW�SDUWLFXODU�)DE�/DE�LV�YHU\�GL�HUHQW�IURP�ZKDW�LV
IRXQG�LQ�D�JUHDW�QXPEHU�RI�PDNHUVSDFHV�DURXQG�WKH
JOREH��DQG�LQ�WKH�RWKHU�RQHV�WKDW�PDNH�XS�WKH�6mR
3DXOR�QHWZRUN���,W�WHQGV�WR�GULIW�DZD\�IURP
LQGLYLGXDOLVWLF��PDUNHW�RULHQWHG�QRWLRQV�XQGHU�WKH
JXLVH�RI�DOOXULQJ�WHUPV�VXFK�DV�|HQWUHSUHQHXUVKLS}�

6DGRZVNL�DQG�0DQVRQ��������V\QWKHWL]H�WKLV�SURFHVV
DV�IROORZV�

|7KH�PDNHU�PRYHPHQW�LV�ERUQ�RXW�RI��DQG
FRQWULEXWHV�WR��WKH�LQGLYLGXDOLVWLF��PDUNHW�EDVHG
VRFLHW\�WKDW�KDV�EHFRPH�GRPLQDQW�LQ�RXU�WLPH�
0RUH�VSHFL�FDOO\��WKH�PRYHPHQW��WV�ZHOO�LQWR
ZKDW��QHDUO\����\HDUV�DJR��WKH�PHGLD�WKHRULVWV
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5LFKDUG�%DUEURRN�DQG�$QG\�&DPHURQ�FDOOHG�|WKH
&DOLIRUQLDQ�,GHRORJ\�}�$FFRUGLQJ�WR�WKLV�YLHZ�
QHZ�WHFKQRORJLHV�SURPLVH�WR�FUHDWH�D�FODVV�RI
KLJK�WHFK�HQWUHSUHQHXUV�WKDQNV�WR�WKHLU�DELOLW\�WR
|HPSRZHU�WKH�LQGLYLGXDO��HQKDQFH�SHUVRQDO
IUHHGRP�DQG�UDGLFDOO\�UHGXFH�WKH�SRZHU�RI�WKH
QDWLRQ�VWDWH�}�$OO�ZKLOH�DOORZLQJ�WKHP�WR�LJQRUH
RU�VLPSO\�GHVLJQ�WKHLU�RZQ�ZD\�DURXQG�WKH
HVWDEOLVKHG�SROLWLFDO��HFRQRPLF�DQG�OHJDO
V\VWHP�}

%\�IUDPLQJ�SUREOHPV�XVLQJ�D�GL�HUHQW�
XQFRQYHQWLRQDO�DSSURDFK��KRZHYHU��WKH�&LGDGH
7LUDGHQWHV�/DE�FKDOOHQJHV�WKH�ERXQGDULHV�RI
PDNLQJ��6\PEROLFDOO\��LW�PLJKW�EH�XQGHUVWRRG�DV�D
SROLWLFDO�DFW��D�VXEYHUVLYH�PDQHXYHU�LQVLGH�D�FXOWXUH
VSOLW�EHWZHHQ�UHVLVWDQFH�DQG�FRQIRUPLVP�

6KDSLQJ�LQFOXVLYH�WHFKQRORJ\�XQGHU�VXFK�D�VFULSW�
HYLGHQWO\��LV�QR�HDV\�WDVN��7KHUH�DUH�OLPLWV��LQ�6mR
3DXOR�DQG�HOVHZKHUH��WKDW�WHQG�WR�KLQGHU�WKH
FDSDFLW\�RI�EDUHIRRW�PDNHUV�WR�WXUQ�WKHLU�VHW�RI�VNLOOV
LQWR�WKH�GULYLQJ�IRUFH�EHKLQG�QHZ�EXVLQHVV�PRGHOV�RU
VRFLDO�WHFKQRORJLHV�FDSDEOH�RI�HPSRZHULQJ
FRPPXQLWLHV�DQG�VKLIWLQJ�WKHLU�FLUFXPVWDQFHV��$IWHU
DOO��WKHUH�DUH�JLYHQ�SROLWLFDO�DQG�HFRQRPLF�UHODWLRQV
WKDW�DUH�PXFK�KDUGHU�WR�EH�UHZULWWHQ�WKDQ�RWKHU
SDUWV�RI�WKH�HVWDEOLVKHG�VFULSW�

&/26,1*�5(0$5.6

:H�FDQQRW�KHOS�EXW�WR�WKLQN�DERXW�KRZ�ZRQGHUIXO�LW
ZRXOG�EH�LI�W\SLFDO�PDNHUVSDFHV�LQ�%UD]LO�DQG
HOVHZKHUH�x�SUHGRPLQDQWO\�LQKDELWHG�E\�ZKLWH
PDOHV��DV�REVHUYHG�E\�*UHQ]IXUWKQHU�DQG�6FKQHLGHU
�������DQG�PRUH�UHFHQWO\�YHUL�HG�E\�&KDUWHU�DQG
.HLOOHU��������x�ZRXOG�EHFRPH�LQFUHDVLQJO\�PRUH
SOXUDO��$QG�QRW�RQO\�IRU�WKH�VDNH�RI�UHSUHVHQWDWLRQ
LWVHOI��EXW�DOVR�EHFDXVH�WKH�LQWHUDFWLRQ�EHWZHHQ
GL�HUHQW�ERGLHV�RI�NQRZOHGJH�DQG�SUDFWLFHV�RIWHQ
JHQHUDWHV�UDWKHU�XQLTXH��FUHDWLYH�VROXWLRQV��7KH
%UD]LOLDQ�H[SHULHQFHV�RQ�JDPELDUUD�DQG�VRFLDO
WHFKQRORJ\�FHUWDLQO\�PDNH�D�YHU\�VWURQJ�FDVH�IRU
WKDW�

,QFOXVLYH�PDNLQJ�H[SHULHQFHV�FRXOG�EHQH�W�D�ORW

IURP�WKH�LQWHUDFWLRQ�ZLWK�RWKHU�FRQYHUJHQW
LQLWLDWLYHV��,Q�%UD]LO��IRU�LQVWDQFH��WKHUH�LV�D�VWURQJ
QHWZRUN�RI�ZRUNHUV{�FRRSHUDWLYHV�DQG�6ROLGDULW\
(FRQRP\�HQWHUSULVHV��VHH�/HPDrWUH�DQG�+HOPVLQJ�
������ZLWK�ZKLFK�WKHVH�PDNHUVSDFHV�FRXOG�LQWHUDFW
IXUWKHU��%\�ZRUNLQJ�FORVHO\�WRJHWKHU�ZLWK�VFUDS
FROOHFWRUV��FRPPXQLW\�KRXVH�EXLOGHUV��XUEDQ�IDUPHUV
DQG�RWKHU�RUJDQL]HG�RU�VHPL�RUJDQL]HG�FROOHFWLYHV�
LQFOXVLYH�PDNHUVSDFHV�FRXOG�KHOS�WR�FUHDWH�D�ULFKHU
HQYLURQPHQW�IRU�LQFOXVLYH�LQQRYDWLRQV�WR�RFFXU��7KLV
VKRXOG�EH�D�JRDO�IRU�H[SHULHQFHV�OLNH�WKH�RQH�LQ
&LGDGH�7LUDGHQWHV�

$GGLWLRQDOO\��WKHUH�LV�WKH�LVVXH�RI�FRQYHUWLQJ�D
SURPLVLQJ�H[SHULHQFH�LQWR�D�PRGHO�IRU�D�VXVWDLQDEOH
SXEOLF�SROLF\��7KLV�LV�QRW�D�VLPSOH�WDVN�DQG�WHQGV�WR
EH�SDUWLFXODUO\�FKDOOHQJLQJ�LQ�FRXQWULHV�ZKHUH
SROLFLHV�DUH�RIWHQ�GLVFRQWLQXHG�VLPSO\�IRU�EHLQJ
VWURQJO\�DVVRFLDWHG�ZLWK�WKH�SUHYLRXV�JRYHUQPHQWV
WKDW�FUHDWHG�WKHP��VRPHWKLQJ�IDLUO\�FRPPRQ�LQ
%UD]LO���2YHUFRPLQJ�WKHVH�YLFLVVLWXGHV�DQG�SURYLGLQJ
ORQJ�WHUP�SODQQLQJ�DQG�ODVWLQJ��QDQFLDO�DQG�SROLWLFDO
VXSSRUW�x�IURP�D�YDULHW\�RI�DFWRUV�x�DUH�LPSRUWDQW
FRQGLWLRQV�IRU�NHHSLQJ�VXFFHVVIXO�GHYHORSPHQWV
DOLYH�

$OWKRXJK�WKH�PDLQVWUHDP�VFULSW�LQ�PDNHU�FXOWXUH
RIWHQ�DVVXPHV�D�UDWKHU�WHFKQR�RSWLPLVWLF
SURWDJRQLVW��ZH�IHHO�WKDW�WKHUH�DUH�UHOHYDQW�LVVXHV�WR
EH�DGGUHVVHG��SDUWLFXODUO\�ZKHQ�ZH�WKLQN�DERXW
LQFOXVLYH�PDNLQJ��:H�KDYH�SRLQWHG�RXW��EDVHG�RQ
VRPH�EURDGHU�FRQVLGHUDWLRQV�DQG�RQ�WKRXJKWV
SURYRNHG�E\�6mR�3DXOR{V�&LGDGH�7LUDGHQWHV�)DE/DE
/LYUH��WKDW�WKHUH�LV�DV�PXFK�SRWHQWLDO�DQG
SRVVLELOLWLHV�IRU�LQFOXVLYH�PDNHUVSDFHV�DV�WKHUH�DUH
FKDOOHQJHV�DQG�OLPLWDWLRQV��,Q�JHQHUDO�WHUPV��LW�LV
LPSRUWDQW�WR�QRWH�WKDW�LQFOXVLYH�PDNLQJ�VWUDWHJLHV
ZRXOG�EHQH�W�JUHDWO\�IURP�D�VWURQJHU�FRQQHFWLRQ�WR
WKH�WHUULWRU\�WKH\�DUH�LQ�DQG�WKH�QHLJKERXULQJ
FRPPXQLWLHV��7KLV�PHDQV�WKH\�VKRXOG�VHHN�WR
UHVSRQG�WR�ORFDO�GHPDQGV��QHFHVVLWLHV�DQG
SUREOHPV��DQG�OHDUQ�WKH�DUW�RI�FRPPXQLW\
GHYHORSPHQW��6PLWK�DQG�/LJKW��������

,Q�KLV�ERRN�6DJDUDQD��FHOHEUDWHG�%UD]LOLDQ�ZULWHU
*XLPDUmHV�5RVD�UHPLQGV�XV�RI�DQ�ROG�VD\LQJ��VDSR
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QgR�SXOD�SRU�ERQLWH]D��PDV�SRUiP�SRU�SHUFLVgR��,W
URXJKO\�WUDQVODWHV�WR�|WKH�IURJ�OHDSV�QRW�IRU�WKH
EHDXW\�RI�LW��EXW�EHFDXVH�LW�QHHGV�WR}��,QFOXVLYH
PDNLQJ�VKRXOG�GUDZ�IURP�ORFDO�NQRZOHGJH�DQG
FUHDWLYH�SRWHQWLDO�DQG�EH�GULYHQ�E\�UHDO�FRPPXQLW\
RU�QHLJKERXUKRRG�QHHGV��GULIWLQJ�DZD\�IURP�WKH
REVHVVLRQ�ZLWK�EHDXWLIXO�JDGJHWV�DQG�WHFKQRORJLHV
DQG�ZLWK�PDNLQJ�IRU�LWV�RZQ�VDNH��7KLV�QRWLRQ�LV
UHLQIRUFHG�E\�WKH�DUJXPHQWV�SUHVHQWHG�E\�*\DZDOL
DQG�7KRPSVRQ���������ZKR�HYRNH�D�UHODWHG�LPDJH�RI
|WRDG{V�H\H�VFLHQFH}�WR�DGYRFDWH�IRU�WKH�SXUVXLW�RI
GHVLJQLQJ�ERWWRP�XS�VLWXDWHG�UHVSRQVHV�WR�VRFLDO
SUREOHPV��UDWKHU�WKDQ�D�WRS�GRZQ�|HDJOH{V�H\H
DSSURDFK}�

(YLGHQFH�SUHVHQWHG�E\�VRPH�RI�WKH�DXWKRUV�ZH
PHQWLRQHG�DORQJ�WKH�SUHFHGLQJ�SDJHV��DV�ZHOO�DV
PDQ\�RWKHUV��OHDG�XV�WR�FRQFHLYH�PDNHUVSDFHV�DV
FDSDEOH�RI�VWUHQJWKHQLQJ�ERQGV�EHWZHHQ�SHRSOH
�DQG�EHWZHHQ�SHRSOH�DQG�WHFKQRORJ\��DQG�VKDSLQJ
FRPPXQLW\�LGHQWLW\��0DNHUVSDFHV�ZLOO�EH�VXFFHVVIXO
LQ�RSHQLQJ�XS�DQG�ZULWLQJ�LQFOXVLYH�WHFKQRORJ\
VFULSWV�WR�WKH�H[WHQW�WKDW�WKH\�DUH�VXFFHVVIXO�LQ
EXLOGLQJ�LQFOXVLYH�FRPPXQLWLHV��6mR�3DXOR{V�&LGDGH
7LUDGHQWHV��OLNH�PDQ\�RWKHU�SODFHV�JOREDOO\��VXFK�DV
%HOIDVW��'HWURLW��$PHUVIRRUW��%RJRWl��DQG�RWKHUV��
LOOXVWUDWHV�DWWHPSWV�RI�GHYHORSLQJ�VFULSW�PDNLQJ
FRPPXQLWLHV��EXLOGLQJ�WKH�FDSDFLW\�RI�SHRSOH�WR
DSSURSULDWH�WHFKQRORJLHV�WR�DXWRQRPRXV�ORFDO
SXUSRVHV��,Q�WKH�FDVH�RI�)DE�/DE�/LYUH�&LGDGH
7LUDGHQWHV��QRW�RQO\�GRHV�LW�SOD\�DQ�LPSRUWDQW�UROH�LQ
VSUHDGLQJ�PDNHU�FXOWXUH��PXFK�DV�WKH�RWKHU�ODEV�LQ
WKH�6mR�3DXOR�QHWZRUN���EXW�LW�WDNHV�LW�WR�RQH�RI�WKH
SRRUHVW�DUHDV�RI�WKH�FLW\��WR�SHRSOH�ZKR�PRVW�OLNHO\
ZRXOG�RWKHUZLVH�EH�GHSULYHG�IURP�HYHQ�NQRZLQJ�WKH
PRVW�EDVLF�WRROV�DQG�SULQFLSOHV�RI�PDNLQJ��$QG�\HW�
ZKHUH�FRQVLGHUDEOH�PDNLQJ�VNLOOV�DOUHDG\�H[LVW�
KLGGHQ�LQ�JDPELDUUD�DQG�WKH�ODFN�RI�UHFRJQLWLRQ�RI
WKHVH�VNLOOV��0DNHUVSDFHV�QHHG�WR�OHDUQ�WR�OLVWHQ�DQG
FRQQHFW�ZLWK�WKHVH�VNLOOV��DQG�EULQJ�WKHLU�WHFKQRORJ\
VFULSWLQJ�UHVRXUFHV�LQWR�DQ�HPSRZHULQJ�UHODWLRQ�ZLWK
WKH�VNLOOV�DQG�DVSLUDWLRQV�RI�WKH�FRPPXQLWLHV�DURXQG
WKHP��+RZHYHU��VXFK�SRWHQWLDO�ZLOO�RQO\�EH�IXOO\
UHDOL]HG�ZKHQ�WKH�H[SHULHQFH�IHHGV�EDFN�LQWR
PDNLQJ�DQG�WUDQVODWHV�LW�WR��W�LQWR�WKH�ORFDO�FRQWH[W
ZLWK�LWV�VSHFL�FLWLHV�

,Q�WKLV�SDSHU�ZH�KDYH�WULHG�WR�FRQVWUXFW�D�GLDORJXH
EHWZHHQ�PDNLQJ��WHFKQRORJ\�SROLWLFV��DQG�LQFOXVLRQ�
DOO�DV�VHHQ�IURP�D�SDUWLFXODU�%UD]LOLDQ�SHUVSHFWLYH�
:H�ZDQWHG�WR�LPDJLQH�PDNHUVSDFHV�SURYLGLQJ�D�ULFK
HQYLURQPHQW�IRU�LQFOXVLYH�PDNLQJ��7KH�OHVVRQV
SURYLGHG�E\�WKH�H[SHULHQFHV�RQ�VRFLDO�WHFKQRORJ\
DQG�WKH�SHUYDVLYH��\HW�RIWHQ�VKXQQHG��FXOWXUH�RI
JDPELDUUD�FRXOG�KHOS�SURPRWH�WKLV�GHYHORSPHQW�
7KHVH�DORQH�DUH�XQOLNHO\�WR�EH�VX�FLHQW��VLQFH�RWKHU
NH\�IDFWRUV�x�VXFK�DV�ODVWLQJ�JRYHUQPHQW�SROLFLHV
DQG�VWURQJHU�OLQNV�ZLWK�PRYHPHQWV�IRU�VRFLDO�DQG
HFRQRPLF�MXVWLFH�x�DUH�VWLOO�ODFNLQJ��7KH�6mR�3DXOR
H[SHULHQFH��KRZHYHU��UHSUHVHQWV�D�VLJQDO�IRU�ZKDW
FRXOG�EHFRPH�D�SURPLVLQJ�WUDMHFWRU\�IRU�LQFOXVLYH
PDNLQJ��,W�FRXOG�LQVSLUH�VLPLODU�LQLWLDWLYHV�HOVHZKHUH
DQG�SURYLGH�YDOXDEOH�LQVLJKW�IRU�SROLF\�PDNHUV�DQG
VFKRODUV�

5()(5(1&(6

$NULFK��0���������z7KH�'H�6FULSWLRQ�RI�7HFKQLFDO
2EMHFWV{��,Q��%,-.(5��:��DQG�/$:��-���(GV���6KDSLQJ
7HFKQRORJ\��%XLOGLQJ�6RFLHW\��6WXGLHV�LQ
6RFLRWHFKQLFDO�&KDQJH��&DPEULGJH��86$��7KH�0,7
3UHVV�

$QGHUVRQ��&���������0DNHUV��WKH�1HZ�,QGXVWULDO
5HYROXWLRQ��1HZ�<RUN��5+�%RRNV�

%LMNHU��:���������z7KH�6RFLDO�&RQVWUXFWLRQ�RI
%DNHOLWH��7RZDUG�D�7KHRU\�RI�,QQRYDWLRQ{��,Q��%LMNHU�
:���+XJKHV��7��DQG�3LQFK��7���2UJV���7KH�6RFLDO
&RQVWUXFWLRQ�RI�7HFKQRORJLFDO�6\VWHPV��&DPEULGJH�
(8$��7KH�0,7�3UHVV��SS����������

%RX�HXU��5���������)XQGDPHQWRV�GD�*DPELDUUD��D
,PSURYLVDhgR�8WLOLWeULD�&RQWHPSRUfQHD�H�VHX
&RQWH[WR�6RFLRHFRQlPLFR�>7KH�)XQGDPHQWV�RI�WKH
*DPELDUUD��WKH�8WLOLWDULDQ�&RQWHPSRUDU\
,PSURYLVDWLRQ�DQG�LWV�6RFLDO�(FRQRPLF�&RQWH[W@��3K'
7KHVLV��8QLYHUVLW\�RI�6mR�3DXOR�

&KDUWHU��0��DQG�.HLOOHU��6���������*UDVVURRWV
,QQRYDWLRQ�DQG�WKH�&LUFXODU�(FRQRP\��D�*OREDO
6XUYH\�RI�5HSDLU�&DIiV�DQG�+DFNHUVSDFHV��7KH
&HQWUH�IRU�6XVWDLQDEOH�'HVLJQ��8QLYHUVLW\�IRU�WKH
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&UHDWLYH�$UWV�

&KDWDZD\��-���+DQOLQ��5��DQG�.DSOLQVN\��5��������
z,QFOXVLYH�,QQRYDWLRQ��DQ�$UFKLWHFWXUH�IRU�3ROLF\
'HYHORSPHQW{��,.'�:RUNLQJ�3DSHU�1e�����0DUFK
�����

&ODXGH��&����������z0DNHU\�6XUYH\��WKH�1HZ�)DEODE
-REV{��0DNHU\���$SULO����x���

&R]]HQV��6��DQG�3HUHLUD��7��6���������z7KH�6RFLDO
&RKHVLRQ�3ROLF\�3DUDGLJP�LQ�6FLHQFH�DQG�7HFKQRORJ\
3ROLF\{��3DSHU�SUHVHQWHG�LQ�WKH�3ULPH�/DWLQ�$PHULFD
&RQIHUHQFH�DW�0H[LFR�&LW\��6HSWHPEHU�������������

'DJQLQR��5���������7HFQRORJLD�6RFLDO��&RQWULEXLhmHV
&RQFHLWXDLV�H�0HWRGROkJLFDV�>6RFLDO�7HFKQRORJ\�
&RQFHSWXDO�DQG�0HWKRGRORJLFDO�&RQWULEXWLRQV@�
)ORULDQsSROLV��,QVXODU�(G8(3%�

'HHN��)��DQG�0F+XJK��-���������2SHQ�6RXUFH�
7HFKQRORJ\�DQG�3ROLF\��&DPEULGJH��7KH�&DPEULGJH
8QLYHUVLW\�3UHVV�

(OOXO��-���������7KH�7HFKQRORJLFDO�%OXv��*UDQG
5DSLGV��(HUGPDQV�

)RQVHFD��)���������z*DPELDUUD��5HSDLU�&XOWXUH{�
7YHUJDVWHLQ��,QWHUGLVFLSOLQDU\�-RXUQDO�RI�WKH
(QYLURQPHQW��YRO�����SS��������

)UHVVROL��0��DQG�'LDV��5��%���������z7KH�6RFLDO
7HFKQRORJ\�1HWZRUN��D�+\EULG�([SHULPHQW�LQ
*UDVVURRWV�,QQRYDWLRQ{��67(36�:RUNLQJ�3DSHU����
%ULJKWRQ��8.��67(36�&HQWUH�

)UHVVROL��0��DQG�6PLWK��$���������z,PSUHVLsQ��'�\
)DEULFDFLsQ�'LJLWDO�g8QD�1XHYD�5HYROXFLsQ
7HFQROsJLFD"{�>�'�3ULQWLQJ�DQG�'LJLWDO�)DEULFDWLRQ��D
1HZ�7HFKQRORJLFDO�5HYROXWLRQ"@��,QWHJUDFLkQ�	
&RPHUFLR��Q�����

*DXQWOHWW��'���������0DNLQJ�LV�&RQQHFWLQJ��WKH
6RFLDO�0HDQLQJ�RI�&UHDWLYLW\��IURP�',<�DQG�.QLWWLQJ
WR�<RX7XEH�DQG�:HE������&DPEULGJH��3ROLW\�3UHVV�

*\DZDOL��'��DQG�7KRPSVRQ��0���������z5HVWRULQJ
'HYHORSPHQW�'KDUPD�ZLWK�7RDG{V�(\H�6FLHQFH"{�,'6

%XOOHWLQ��YRO������Q���$�

*UHQ]IXUWKQHU��-��DQG�6FKQHLGHU��)��$��������
z+DFNLQJ�WKH�6SDFHV{��$YDLODEOH�DW�
KWWS���ZZZ�PRQRFKURP�DW�KDFNLQJ�WKH�VSDFHV��

+HHNV��5���)RVWHU��&��DQG�1XJURKR��<���������z1HZ
PRGHOV�RI�LQFOXVLYH�LQQRYDWLRQ�IRU�GHYHORSPHQW{�
,QQRYDWLRQ�DQG�'HYHORSPHQW��YRO���������SS�
��������

+LHOVFKHU��6��DQG�6PLWK��$���������z&RPPXQLW\�
EDVHG�'LJLWDO�)DEULFDWLRQ�:RUNVKRSV��D�5HYLHZ�RI
WKH�5HVHDUFK�/LWHUDWXUH{��6358�:RUNLQJ�3DSHU
6HULHV��6:36���������

.RKWDOD��&���������0DNLQJ�6XVWDLQDELOLW\��+RZ�)DE
/DEV�$GGUHVV�(QYLURQPHQWDO�,VVXHV��+HOVLQNL��$DOWR
$576�%RRNV�

/HPDrWUH��$��DQG�+HOPVLQJ��%���������z6ROLGDULW\
(FRQRP\�LQ�%UD]LO��0RYHPHQW��'LVFRXUVH�DQG
3UDFWLFH�$QDO\VLV�WKURXJK�D�3RODQ\LDQ�8QGHUVWDQGLQJ
RI�WKH�(FRQRP\{��-RXUQDO�RI�,QWHUQDWLRQDO
'HYHORSPHQW��YRO������,VVXH����SS���������

0HGLQD��(���0DUTXHV��,��&��DQG�+ROPHV��&��������
%H\RQG�LPSRUWHG�PDJLF��HVVD\V�RQ�VFLHQFH�
WHFKQRORJ\�DQG�VRFLHW\�LQ�/DWLQ�$PHULFD��&DPEULGJH�
0DVV���0,7�3UHVV�

0XPIRUG��/���������>����@�7HFKQLFV�DQG�&LYLOL]DWLRQ�
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�

2(&'��������|,QQRYDWLRQ�SROLFLHV�IRU�LQFOXVLYH
GHYHORSPHQW��VFODLQJ�XS�LQFOXVLYH�LQQRYDWLRQV�}
3DULV�

3HDUFH��-���������z7KH�FDVH�IRU�RSHQ�VRXUFH
DSSURSULDWH�WHFKQRORJ\{��(QYLURQPHQW��'HYHORSPHQW
DQG�6XVWDLQDELOLW\��9ROXPH�����,VVXH����SS����������

5LEHUD��5���������z6KDULQJ��PDNHUVSDFHV�DQG�WKH
QHZ�LQGXVWULDO�FLW\{��3DSHU�SUHVHQWHG�DW�WKH��6
($667�&RQIHUHQFH��%DUFHORQD������

6DGRZVNL��-��DQG�0DQVRQ��3���������z��'�SULQW�\RXU
ZD\�WR�IUHHGRP�DQG�SURVSHULW\��7KH�KLGGHQ�SROLWLFV
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RI�WKH�zPDNHU{�PRYHPHQW{��$YDLODEOH�DW
KWWS���DPHULFD�DOMD]HHUD�FRP�RSLQLRQV���������G�SUL
QWLQJ�SROLWLFV�KWPO�

6PLWK��$���������z7HFKQRORJ\�1HWZRUNV�IRU�6RFLDOO\
8VHIXO�3URGXFWLRQ{��-RXUQDO�RI�3HHU�3URGXFWLRQ��LVVXH
��

6PLWK��$���������z6RFLDO�,QQRYDWLRQ��'HPRFUDF\�DQG
0DNHUVSDFHV{��6:36�:RUNLQJ�3DSHU��-XQH������

6PLWK��$��DQG�/LJKW��$���������&XOWLYDWLQJ
VXVWDLQDEOH�GHYHORSPHQWV�ZLWK�PDNHUVSDFHV��/LLQF
HP�UHYLVWD����������SS����������

7KRPDV��+��DQG�'DJQLQR��5���������z(IHFWRV�GH
7UDQVGXFFLsQ��XQD�1XHYD�&UqWLFD�D�OD�7UDQVIHUHQFLD
$FUqWLFD�GH�&RQFHSWRV�\�0RGHORV�,QVWLWXFLRQDOHV{�
>(�HFWV�RI�7UDQVGXFWLRQ��D�1HZ�&ULWLFLVP�WR�WKH
$FULWLFDO�7UDQVIHUHQFH�RI�&RQFHSWV�DQG�,QVWLWXWLRQDO
0RGHOV@��&LHQFLD��'RFHQFLD�\�7HFQRORJjD��Q������SS�
�����

7UR[OHU��3���������z0DNLQJ�WKH�7KLUG�,QGXVWULDO
5HYROXWLRQ�x�7KH�6WUXJJOH�IRU�3RO\FHQWULF�6WUXFWXUHV
DQG�1HZ�3HHU�3URGXFWLRQ�&RPPRQV�LQ�WKH�)DE/DE
&RPPXQLW\{��,Q��:DOWHU�+HUUPDQQ��-��DQG�%vFKLQJ��&�
�(GV���)DE/DE�RI�0DFKLQHV��0DNHUV�DQG�,QYHQWRUV�
%LHOHIHOG��7UDQVFULSW�9HUODJ��SS��������

:LQQHU��/���������7KH�:KDOH�DQG�WKH�5HDFWRU��D
6HDUFK�IRU�/LPLWV�LQ�DQ�$JH�RI�+LJK�7HFKQRORJ\�
&KLFDJR��7KH�&KLFDJR�8QLYHUVLW\�3UHVV�

:RUOG�%DQN��������|,QFOXVLYH�JUHHQ�JURZWK��WKH
SDWKZD\�WR�D�VXVWDLQDEOH�GHYHORSPHQW}�:DVKLQJWRQ
'&��$YDLODEOH�DW�
KWWSV���RSHQNQRZOHGJH�ZRUOGEDQN�RUJ�KDQGOH�������

����

:RUOG�%DQN��������|0DNHUV�IRU�GHYHORSPHQW�
VKRZFDVLQJ�WKH�SRWHQWLDO�RI�PDNLQJ}�1HZ�<RUN�
$YDLODEOH�DW
KWWSV���ZZZ�XVDLG�JRY�VLWHV�GHIDXOW��OHV�GRFXPHQWV�
������0DNHUV�'HYHORSPHQW�SGI
$&.12:/('*(0(176

6RPH�RI�WKH�ZRUN�JRLQJ�LQWR�WKLV�SDSHU�ZDV�IXQGHG
E\�WKH�2SHQ�5HVHDUFK�$UHD�(FRQRPLF�DQG�6RFLDO
5HVHDUFK�&RXQFLO�SURMHFW��|7KH�.QRZOHGJH�3ROLWLFV�RI
6PDUW�8UEDQLVP}��DQG�E\�WKH�&RRUGLQDWLRQ�IRU�WKH
,PSURYHPHQW�RI�+LJKHU�(GXFDWLRQ�3HUVRQQHO��%UD]LO�

$%287�7+(�$87+256

5DIDHO�'LDV�LV�D�SURIHVVRU�RI�WKH�6FKRRO�RI�$SSOLHG
6FLHQFHV��8QLYHUVLW\�RI�&DPSLQDV��%UD]LO��ZKHUH�KH�LV
FXUUHQW�WKH�KHDG�RI�WKH�&HQWUH�IRU�+XPDQLWLHV�DQG
$SSOLHG�6RFLDO�6FLHQFHV��&+6�)&$���+H�KROGV�D�3K'
LQ�6FLHQFH�DQG�7HFQRORJ\�3ROLF\��81,&$03�������
DQG�D�/HYHO���3URGXFWLYLW\�6FKRODUVKLS�IURP�&13T
�%UD]LO{V�1DWLRQDO�&RXQFLO�IRU�6FLHQWL�F�DQG
7HFKQRORJLFDO�'HYHORSPHQW���+LV�UHVHDUFK�IRFXVHV
RQ�WKHPHV�VXFK�DV�LQFOXVLYH�LQQRYDWLRQV��JUDVVURRWV
WHFKQRORJLHV��WHFKQRORJ\�DQG�GHPRFUDF\�DQG
VFLHQFH�DQG�WHFKQRORJ\�SROLF\

$GULDQ�6PLWK�LV�3URIHVVRU�RI�7HFKQRORJ\�	�6RFLHW\
DW�WKH�6FLHQFH�3ROLF\�5HVHDUFK�8QLW��8QLYHUVLW\�RI
6XVVH[��8QLWHG�.LQJGRP��2ULJLQDOO\�WUDLQHG�LQ
PHFKDQLFDO�HQJLQHHULQJ��KLV�LQWHUGLVFLSOLQDU\
UHVHDUFK�ORRNV�DW�WKH�SROLWLFV�RI�LQQRYDWLRQ�IRU
VXVWDLQDEOH�GHYHORSPHQW��GUDZLQJ�XSRQ�DQDO\WLFDO
UHVRXUFHV�IURP�VFLHQFH�DQG�WHFKQRORJ\�VWXGLHV�
LQQRYDWLRQ�VWXGLHV��SROLWLFDO�VFLHQFH�DQG�VRFLRORJ\�


