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$EVWUDFW:LWK LQFUHDVHG�JOREDOL]DWLRQ��DFFHOHUDWHG�WHFKQLFDO�FKDQJH�DQG�WKH�JURZLQJ�GHPDQG�IRU�KLJKHU�TXDOLW\�PRGHUQ�SURGXFWV��PDQ\�WUDGLWLRQDO�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV��60(���LQ� GHYHORSLQJ� FRXQWULHV� IDFH� FORVXUH� RU� YHU\� GLIILFXOW� XSJUDGLQJ�� (YHQ� PRGHUQ� 60(V� LQ�GHYHORSHG� FRXQWULHV� IDFH�YHU\�GLIILFXOW� FRPSHWLWLYH�FKDOOHQJHV� LQ� WKH�HPHUJLQJ�VHWWLQJ��7KLV�SDSHU� XOWLPDWH� DLP� LV� WR� OD\� RXW� VRPH� JHQHUDO� SULQFLSOHV� RI� VXSSRUW� WR� KHOS� LQFUHDVLQJ� WKH�FRPSHWLWLYHQHVV� RI� 60(� LQ� GHYHORSLQJ� FRXQWULHV�� ,W� VWDUWV� E\� LGHQWLI\LQJ� WKUHH� VHWV� RIFRPSHWLWLYH�SUREOHPV�WKDW�60(�DUH�FXUUHQWO\�IDFLQJ��7KH�ILUVW�VHW�DUH�LQKHUHQW�WR�EHLQJ�VPDOO��WKH�VHFRQG�UHIOHFWV�GLVWRUWLRQV� LQ�PDUNHWV�DQG�LQVWLWXWLRQV�DQG�WKH�WKLUG�DUH�FDXVHG�E\�SROLF\�LQWHUYHQWLRQ��'UDZLQJ�RQ�WKH�H[SHULHQFH�RI�VXSSRUWLQJ�60(�LQ�WKH�8.�DQG�VRPH�(DVW�$VLDQ�FRXQWULHV�� WKH� VWXG\� FRQFOXGHV� WKDW� ZKLOH� D� FRQGXFLYH� EXVLQHVV� HQYLURQPHQW� DQG� SULYDWH�VXSSRUW� PHFKDQLVPV� DUH� QHFHVVDU\� FRQGLWLRQV� IRU� 60(� SURPRWLRQ�� WKH\� DUH� QRW� VXIILFLHQW��3URYRFDWLYH� SROLFLHV� DUH� QHHGHG� WR� SURPRWH�60(�FRPSHWLWLYHQHVV�� DQG�ZKLOH� SDUW� FRXOG� EH�VHOI�ILQDQFHG��D�ODUJH�FRPSRQHQW�PD\�QHHG�WR�EH�VXEVLGL]HG��,W�DOVR�VWUHVV�WKDW�WKH�VXFFHVV�RI�VXFK�SROLFLHV�VKRXOG�EH�EDVHG�RQ�D�WKRURXJK�XQGHUVWDQGLQJ�RI�60(�VWUHQJWKV�DQG�ZHDNQHVV��DQG�VKRXOG�DOVR�EH�JHDUHG�WR�HDFK�FRXQWU\¶V�FRQGLWLRQV�DQG�LQVWLWXWLRQV��
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,��,QWURGXFWLRQ
7KLV� SDSHU� GHDOV�ZLWK� WKH� FRPSHWLWLYH� SUREOHPV� IDFLQJ� VPDOO� DQG�PHGLXP� VL]HG� HQWHUSULVHV��60(V�� LQ� GHYHORSLQJ� FRXQWULHV�� ,W� FRQFHQWUDWHV� RQ� WKH� PDQXIDFWXULQJ� VHFWRU�� ZKHUH� WKH�FRPSHWLWLYH� WKUHDW� LV� IHOW� PRVW� GLUHFWO\� DW� WKLV� WLPH� DQG� ZKHUH� WKHUH� LV� HQRUPRXV� H[SRUW�SRWHQWLDO�� ,W�GUDZV�RQ�WKH�H[SHULHQFH�RI�WKH�DGYDQFHG�DQG�QHZO\�LQGXVWULDOL]LQJ�FRXQWULHV��DQG�XSRQ�DQ�RQJRLQJ�VWXG\�RI�60(V�LQ�(XURSH�DQG�(DVW�$VLD�LQ�ZKLFK�,�DP�HQJDJHG�� )ROORZLQJ�DQ�LQWURGXFWRU\�GLVFXVVLRQ�RI�WKH�LPSRUWDQFH�RI�LQFUHDVLQJ�WKH�FRPSHWLWLYHQHVV�RI�60(V��WKH�SDSHU�LGHQWLILHV�WKH�W\SHV�RI�SUREOHPV�60(V�DUH�FXUUHQWO\�IDFLQJ LQ�6HFWLRQ�,,��DQG�WKHQ�JRHV�RQ� WR� HYDOXDWH� KRZ� YDULRXV� FRXQWULHV� DUH� DGGUHVVLQJ� WKHVH� SUREOHPV� LQ� 6HFWLRQ� ,,,�� � $IWHU�HYDOXDWLQJ� WKH� UHODWLYH� VXFFHVVHV� DQG� IDLOXUHV� RI� WKHVH� VXSSRUW� VFKHPHV�� WKH� VWXG\� WKHQ�FRQFOXGHV�E\�RIIHULQJ�D�VHW�RI�SROLF\�LPSOLFDWLRQV�LQ�6HFWLRQ�,9���60(V� IRUP�� E\� QXPEHU�� WKH� PDMRULW\� RI� PDQXIDFWXULQJ� HQWHUSULVHV� DW� DOO� OHYHOV� RI�GHYHORSPHQW��,Q�PDQ\�HFRQRPLHV�WKH\�SURYLGH�WKH�EXON�RI�HPSOR\PHQW��,Q�VRPH�WKH\�DUH�DOVR�VXEVWDQWLDO� FRQWULEXWRUV� WR� H[SRUWV� DQG� LQQRYDWLYH� DFWLYLW\�� ,Q� GHYHORSHG� HFRQRPLHV�� 60(V�WHQG� WR� EH� LQ� µPRGHUQ¶�PDQXIDFWXULQJ� DQG� VHUYLFHV�� RIWHQ� LQ� FXWWLQJ� HGJH� WHFKQRORJ\� EDVHG�DFWLYLWLHV�� ,W� LV� JHQHUDOO\� WKH� FDVH�� LQ� DOO� HFRQRPLHV� EXW� SDUWLFXODUO\� WKH�PRUH� LQGXVWULDOL]HG�RQHV�� WKDW� 60(V� OHDUQ� PRVW� IURP� HDFK� RWKHU� DQG� IURP� ODUJHU� HQWHUSULVHV� �/HY\�� �������+RZHYHU�� WKHVH� PDUNHW� EDVHG� OHDUQLQJ� PHFKDQLVPV� DUH� RIWHQ� QRW� HQRXJK� WR� VXSSRUW�WHFKQRORJ\� GHYHORSPHQW�� SDUWLFXODUO\� ZKHQ� FRPSHWLWLRQ� LQWHQVLILHV� DQG� WHFKQLFDO� FKDQJH�EHFRPHV�YHU\�UDSLG��,Q� D� ZRUOG� ZKHUH� SUHFLVHO\� WKLV� LV� KDSSHQLQJ�� JRYHUQPHQWV� DUH� WU\LQJ� WR� HQKDQFH� WKH�EHQHILWV� RIIHUHG� E\� 60(V�� HYHQ� LQ� PDWXUH� LQGXVWULDO� FRXQWULHV� ZKHUH� PDUNHW� EDVHG�LQIRUPDWLRQ�DQG�VXSSRUW�V\VWHPV�DUH�ZHOO�GHYHORSHG��*RYHUQPHQWV�DUH�LQYHVWLQJ�FRQVLGHUDEOH�HIIRUW�DQG�UHVRXUFHV�LQ�VXSSRUWLQJ�60(�JURZWK�DQG�XSJUDGLQJ�� +RZHYHU��WKH�UHFRJQLWLRQ�RI�

� 7KH�VHUYLFH�VHFWRU��ZKHUH�60(V�DUH�PRVW�SURPLQHQW��LV�DOVR�RI�JUHDW�FRPSHWLWLYH�VLJQLILFDQFH��7KH�OLEHUDOL]DWLRQ�RI�LQYHVWPHQW�IORZV�DQG�WKH�LQWHUQDWLRQDO�VSUHDG�RI�VHUYLFH�SURYLGHUV�IURP�DGYDQFHG�FRXQWULHV�PHDQV�WKDW�GHYHORSLQJ FRXQWU\�60(V�LQ�VHUYLFHV�DUH�IDFLQJ�LQFUHDVLQJ�SUHVVXUH��+RZHYHU��WKLV�SDSHU�GRHV�QRW�GHDO�ZLWK�WKLV�VHFWRU�� 7KH�(8�SURMHFW�LV�RQ�³6PDOO�$QG�0HGLXP�(QWHUSULVHV�,Q�(XURSH�$QG�(DVW�$VLD��&RPSHWLWLRQ��&ROODERUDWLRQ�$QG�/HVVRQV�)RU�3ROLF\�6XSSRUW´�DQG�LQYROYHV�VHYHUDO�JURXSV�LQ�(XURSH��,VUDHO�DV�ZHOO�DV�-DSDQ��.RUHD�DQG�7DLZDQ��,�DP�JUDWHIXO�WR�WKH�IROORZLQJ�PHPEHUV�RI�WKH�4XHHQ�(OL]DEHWK�+RXVH�WHDP��0DQXHO�$OEDODGHMR��0LNH�$OEX��QRZ�ZLWK�WKH�,QWHUPHGLDWH�7HFKQRORJ\�'HYHORSPHQW�*URXS���DQG�+HQQ\�5RPLMQ��DOVR OHFWXULQJ�DW�(LQGKRYHQ�8QLYHUVLW\��+ROODQG���� 6HH�WKH�UHIHUHQFHV�WR�60(�UHODWHG�DFWLYLWLHV�LQ�WKH�8.�DQG�WKH�(XURSHDQ�8QLRQ�LQ�WKH�ELEOLRJUDSK\�
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WKH� FRPSHWLWLYH� VLJQLILFDQFH� RI� 60(V� LV� UHODWLYHO\� UHFHQW�� HYHQ� LQ� WKH� GHYHORSHG�ZRUOG��$V�$OEX��������S����SXWV�LW�
7KH� UHYLYDO� RI� LQWHUHVW� LQ� VPDOO� PDQXIDFWXULQJ� HQWHUSULVHV� DV� LPSRUWDQW� DJHQ WV� LQ� WKH�LQGXVWULDO�HFRQRP\�LV�D� UHODWLYHO\�UHFHQW�SKHQRPHQRQ�LQ�(XURSH�� � ,Q�WKH�8.��DQG�RWKHU�HDUO\�LQGXVWULDOL]LQJ�FRXQWULHV��VPDOO�ILUPV¶�VKDUH�RI�PDQXIDFWXULQJ�RXWSXW�ZDV�LQ�GHFOLQH�IRU�PRVW RI�WKLV�FHQWXU\��7KLV�GHFOLQH�ZDV�UHJDUGHG�E\�PDQ\�DV�LQHYLW DEOH��WKH�UHIOHFWLRQ�
RI� ODUJH� FRPSDQLHV¶� LQKHUHQW� SRWHQWLDO� WR� UHDOL]H� HFRQRPLHV� RI� VFDOH� DQG� WHFKQRORJLFDO�SURILFLHQF\��DV�ZHOO�DV�WR�H[SORLW�WKHLU�PDUNHW�SRZHU����7KH�HQG�RI�WKH�����V�DOVR�PDUNHG�D� WXUQLQJ� SRLQW�� HYLGHQFH� VXJJHVWV� WKDW� D� UHVXUJHQFH� LQ� VPDOO� PDQXIDFWXULQJ� ILUPV¶�HFRQRPLF� LPSRUWDQFH� EHJDQ� DW� WKLV� WLPH�� � )RU� H[DPSOH�� VPDOO� ILUPV¶� VKDUH� RI�PDQXIDFWXULQJ��ZKLFK�KDG�IDOOHQ�WR����SHUFHQW�LQ�WKH�����¶V��URVH�WR����SHUFHQW�E\�������7KH� QXPEHU� RI�PDQXIDFWXULQJ� HVWDEOLVKPHQWV� ZLWK� ��� RU� IHZHU� HPSO R\HHV�� ZKLFK� KDG�IDOOHQ� WR� RQO\� ������� GXULQJ� WKH� ����¶V�� VXEVHTXHQWO\� URVH� WR� RYHU� �������� E\� ������$OWKRXJK�WKHVH�VWULNLQJ�SDWWHUQV�ZHUH�QRW�YLVLEOH�LQ�DOO�(XURSHDQ�FRXQWULHV��LW�LV�FOHDU�WKDW�D� VKLIW� LQ� WKH� VWUXFWXUH� RI� PDQXIDFWXULQJ� LQGXVWU\� ZDV� �DQG� V WLOO� LV�� WDNLQJ� SODFH�� � ,Q�*HUPDQ\��86$�DQG�,WDO\�D�VLPLODU��EXW�ZHDNHU�RU�GHOD\HG�SDWWHUQ�LV�GLVFHUQLEOH�

6PDOOHU�HQWHUSULVHV�KDYH�EHHQ�DFWLYH�LQ�PDQXIDFWXULQJ�VLQFH�EHIRUH�WKH�GDZQ�RI�WKH�LQGXVWULDO�UHYROXWLRQ�� (YHQ� ZLWK� WKH� DGYHQW� RI� ODUJH�VFDOH� SURGXFWLRQ�� WKH\� KDYH� IORXULVKHG� LQ� QLFKHV�ZKHUH�HFRQRPLHV�DUH�VFDOH�HFRQRPLHV�DUH�XQLPSRUWDQW�± RU�ZKHUH�IOH[LELOLW\��FXVWRPL]DWLRQ��ORFDWLRQDO� DGYDQWDJHV�� VXEFRQWUDFWLQJ� WR� ODUJHU� ILUPV�FDQ�RIIVHW� WKHLU� LPSRUWDQFH��7KH\�KDYH�DOVR� EHHQ� DEOH� WR� UHDS� VFDOH� HFRQRPLHV� LQ� IXQFWLRQV� OLNH� PDUNHWLQJ�� LQIRUPDWLRQ�� WUDLQLQJ��GHVLJQ� DQG� VR� RQ� E\� FR�RSHUDWLQJ� ZLWK� HDFK� RWKHU� RU� µFOXVWHULQJ¶� WRJHWKHU�� 7KH� UHYLYDO� RI�LQWHUHVW�LQ�60(V�PD\�UHIOHFW�D�JURZLQJ�UHFRJQLWLRQ�RI�WKHLU�EDVLF�DGYDQWDJHV��LW�DOVR�UHIOHFWV�QHZ�WUHQGV��7KH DELOLW\�RI�60(V�WR�JURZ��FRPSHWH��H[SRUW�DQG�LQQRYDWH�KDV�EHHQ�HQKDQFHG�E\�VHYHUDO�IDFWRUV�VXFK�DV�x 7KH� GHFOLQLQJ� FRPSHWLWLYHQHVV� RI� GHYHORSHG� FRXQWULHV� LQ� PDVV�SURGXFWLRQ� DFWLYLWLHV��IRUFLQJ� WKHP� LQWR� DFWLYLWLHV�ZLWK� D� JUHDWHU� VNLOO� DQG� WHFKQRORJLFDO� HGJH�� VRPHWLPHV� LQ�VPDOOHU�IDFLOLWLHV��WKDW�UHVSRQG�EHWWHU�WR�ZKDW�%HVW��������FDOOV�µWKH�QHZ�FRPSHWLWLRQ¶�x 7KH� WXUEXOHQFH�FDXVHG�E\� UDSLG�DQG�FRQWLQXRXV� WHFKQRORJLFDO�SURJUHVV�� IDYRULQJ�VPDOO�HQWHUSULVHV�WKDW�KDYH�DQ�DGYDQWDJH�LQ�WKH�HDUO\�VWDJHV�RI�LQQRYDWLRQ�EHIRUH�WHFKQRORJLHV�µVHWWOH� GRZQ¶� DQG� VFDOH� HFRQRPLHV� LQ� SURGXFWLRQ�� PDUNHWLQJ� RU� UHVHDUFK� DQG�GHYHORSPHQW��5	'��EHFRPH�LPSRUWDQW�x 7KH�JURZLQJ�DYDLODELOLW\�RI�ULVN�FDSLWDO�IRU�VPDOO�WHFKQRORJ\�EDVHG�ILUPV�LQ�WKH�IRUP�RI�YHQWXUH�FDSLWDO��VSHFLDO�JRYHUQPHQW�ILQDQFLQJ�RU�VSHFLDOL]HG�ILQDQFLDO�VHUYLFHV��x 7KH� LQFUHDVLQJ� GHPDQG� IRU� VSHFLDOL]HG�� FXVWRP�PDGH� SURGXFWV�� FRPELQHG� ZLWK�LQIRUPDWLRQ�EDVHG�WHFKQRORJLHV�WKDW�UHGXFH�60(�KDQGLFDSV�LQ�DFFHVVLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ�
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x 7KH� DYDLODELOLW\� RI� FRPSXWHUL]HG� WHFKQRORJLHV� WKDW� DOORZ� VPDOOHU�� PRUH� IOH[LEOH�SURGXFWLRQ�XQLWV�WR�FRPSHWH�GLUHFWO\�RQ�FRVW�ZLWK�ODUJHU��PRUH�VSHFLDOL]HG�RQHV�x &RPSHWLWLYH� SUHVVXUHV� RQ� ODUJHU� ILUPV� WR� FXW� FRVWV� E\� VXEFRQWUDFWLQJ� WUDGLWLRQDO� µLQ�KRXVH¶�DFWLYLWLHV�WR�60(V��RU�WR�VSLQQLQJ�RII�VPDOOHU�DIILOLDWHV�x 7HFKQRORJLFDO� FKDQJHV� LQ� WUDQVSRUW� DQG�FRPPXQLFDWLRQ�� HQDEOLQJ� VXEFRQWUDFWLQJ� WR�EH�PRUH�HIILFLHQW��ZLWK�FORVHU�OLQNDJHV��RQH�UHVXOW�EHLQJ�MXVW�LQ�WLPH�SURGXFWLRQ��x 3ROLF\� FKDQJHV� IDYRULQJ� VPDOOHU� HQWHUSULVHV� VXFK� DV� VWURQJ� FRPSHWLWLRQ� SROLF\� ZLWKLQ�GHYHORSHG�FRXQWULHV��VWURQJHU�60(�VXSSRUW��LQFXEDWRU�VFKHPHV�DQG�VR�RQ��x 7KH� OLEHUDOL]DWLRQ� RI� WUDGH� DQG� LQYHVWPHQW� IORZV�� RSHQLQJ� XS� QHZ� RSSRUWXQLWLHV� IRU�RYHUVHDV�LQYHVWPHQW�E\�VPDOO�ILUPV��x 7KH�JURZWK�RI�G\QDPLF�µFOXVWHUV¶�RI�60(V��LQ�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��ZLWK�DFWLYH�FRRSHUDWLRQ�WR�DFKLHYH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�,Q� GHYHORSLQJ� FRXQWULHV�� WKHUH� DUH� DOVR� VLJQLILFDQW� QXPEHUV� RI� 60(V� IORXULVKLQJ� LQ�PRGHUQ�DFWLYLWLHV�� RIWHQ� H[SRUWLQJ� VLJQLILFDQW� DPRXQWV��+RZHYHU�� WKH� SURSRUWLRQ� RI� µPRGHUQ¶�60(V�GLIIHUV�FRQVLGHUDEO\�EHWZHHQ�FRXQWULHV��PRVW�DUH�IRXQG�LQ�WKH�QHZO\�LQGXVWULDOL]LQJ�FRXQWULHV�ZLWK� VWURQJ� HQWUHSUHQHXULDO� EDVHV�� YLEUDQW� H[SRUW� VHFWRUV� DQG� D� ODUJH� EDVH� RI� HGXFDWHG� DQG�WHFKQLFDO� PDQSRZHU�� 7DEOH� �� LOOXVWUDWHV� WKH� VLWXDWLRQ� LQ� VRPH� (DVW� $VLDQ� DQG� GHYHORSHG�FRXQWULHV�

� 2Q�WKH�JURZWK�RI�VPDOO�WUDQVQDWLRQDO�HQWHUSULVHV�VHH�81&7$'���������

7DEOH����5ROH�RI�60(V�LQ�6HOHFWHG�&RXQWULHV$��(DVW�$VLDQ�&RXQWULHV&RXQWU\ 6KDUH�LQHPSOR\PHQW���� 6KDUH�LQ�QXPEHU�RIHQWHUSULVHV���� 6KDUH�LQ�H[SRUWV���&KLQD �� ��+RQJ�.RQJ �� �� !��.RUHD� �� �� ��7DLZDQ� �� �� ��3KLOLSSLQHV� �� ��7KDLODQG� �� ��,QGRQHVLD� ��%��,QGXVWULDO�&RXQWULHV-DSDQ� �� �� ��*HUPDQ\� �� ��,WDO\� ��
 ��*UHHFH� �� ��)UDQFH� �� ��8.� ��86$� �� �� ��6RXUFH��9DQ�+RXWWH�������1RWH��
�0DQXIDFWXULQJ�RQO\�
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,Q� PDQ\� GHYHORSLQJ� FRXQWULHV�� SDUWLFXODUO\� WKH� OHVV� LQGXVWULDOL]HG� RQHV�� WKHUH� LV� D� VKDUS�GLYLGH�EHWZHHQ�PRGHUQ� DQG� WUDGLWLRQDO�60(V��$� VLJQLILFDQW� VHFWLRQ�RI�60(V� LQ�GHYHORSLQJ�FRXQWULHV� UHPDLQV� LQ� WUDGLWLRQDO� DFWLYLWLHV� JHQHUDOO\� ZLWK� ORZ� OHYHOV� RI� SURGXFWLYLW\�� SRRU�TXDOLW\� SURGXFWV�� VHUYLQJ� VPDOO�� ORFDOL]HG� PDUNHWV�� 7KHUH� LV� OLWWOH� RU� QR� WHFKQRORJLFDO�G\QDPLVP�LQ�WKLV�JURXS��DQG�IHZ�µJUDGXDWH¶�LQWR�ODUJH�VL]H�RU�PRGHUQ�WHFKQRORJLHV��,Q�PDQ\�SRRU�FRXQWULHV��WKHUH LV�DOVR�D�ODUJH�XQGHUFODVV�RI��IRUPDO�DQG�LQIRUPDO��PLFUR�HQWHUSULVHV�WKDW�HNHV� RXW� D� EDUH� VXUYLYDO�� 6RPH� RI� WKHVH� VPDOO� DQG�PLFUR� HQWHUSULVHV�PD\� EH� HFRQRPLFDOO\�YLDEOH� RYHU� WKH� ORQJ�WHUP�� EXW� D� ODUJH� SRUWLRQ� LV� QRW��:LWK� LPSRUW� OLEHUDOL]DWLRQ�� FKDQJLQJ�WHFKQRORJ\� DQG� WKH� JURZLQJ� GHPDQG� IRU� KLJKHU� TXDOLW\� PRGHUQ� SURGXFWV�� PDQ\� WUDGLWLRQDO�60(V�IDFH�FORVXUH�RU�YHU\�GLIILFXOW�XSJUDGLQJ��VHH�EHORZ���(YHQ�µPRGHUQ¶�60(V�LQ�PDQ\�FRXQWULHV�IDFH�YHU\�GLIILFXOW�FRPSHWLWLYH�FKDOOHQJHV�LQ�WKH�HPHUJLQJ� VHWWLQJ�� 7KH� WKUHDW� LV� RQH� DVSHFW� RI� WKH� ODUJHU� FRPSHWLWLYH� FKDOOHQJHV� SRVHG� E\�DFFHOHUDWLQJ� WHFKQLFDO� FKDQJH�� JOREDOL]DWLRQ� DQG� OLEHUDOL]DWLRQ�� 7KH� SDFH� RI� FKDQJH� LV� VR�UDSLG��DQG� LWV�VFRSH�VR�ZLGH�� WKDW�VRPH�DQDO\VWV�VHH�WKH�HPHUJHQFH�RI�D�QHZ�WHFKQRORJLFDO�µSDUDGLJP¶� �)UHHPDQ� DQG� 3HUH]�� ������� 2WKHUV�� OLNH� %HVW� �������� SRLQW� WR� WKH� FKDQJLQJ�FRPSHWLWLYH�FRQWH[W��7UDGLWLRQDO�PRGHV�RI�FRPSHWLWLRQ��EDVHG�RQ�ORZ�FRVWV�DQG�SULFHV��DUH�EHLQJ� UHSODFHG� E\� WKH� µQHZ� FRPSHWLWLRQ¶�� GULYHQ� E\� TXDOLW\�� IOH[LELOLW\�� GHVLJQ�� UHOLDELOLW\�DQG�QHWZRUNLQJ��7KLV�FKDQJH�LV�QRW�MXVW�LQ�DGYDQFHG�PDQXIDFWXUHV�EXW�DOVR�LQ�PXQGDQH�FRQVXPHU�JRRGV�OLNH�FORWKLQJ��IRRWZHDU�DQG�IRRG�SURGXFWV��)LUPV�DUH�VSHFLDOL]LQJ�LQFUHDVLQJO\�LQ�GLIIHUHQW�VHJPHQWV� RI� WKH� SURGXFWLRQ� FKDLQ�� RXWVRXUFLQJ� VHJPHQWV� DQG� VHUYLFHV� WR� RWKHU� ILUPV� WR�UHDS� HFRQRPLHV� RI� VFDOH� DQG� VSHFLDOL]DWLRQ�� $W� WKH� VDPH� WLPH�� PRVW� OHDGLQJ� ILUPV� DUH�EURDGHQLQJ�WKHLU�ILHOG�RI�WHFKQRORJLFDO�FRPSHWHQFH�WR�PDQDJH�HIIHFWLYHO\�WKH�FRPSOH[LWLHV�RI� VXSSO\� FKDLQ� PDQDJHPHQW� DQG� LQQRYDWLRQ�� ,QIRUPDWLRQ IORZV�� LQWHUDFWLRQ� DQG�QHWZRUNLQJ� DUH� WKH� QHZ� ZHDSRQV� LQ� WKH� FRPSHWLWLYH� DUPRU\�� LQ� WHFKQRORJ\� LQWHQVLYH�DFWLYLWLHV� WKHVH� RIWHQ� LQFOXGH� VWUDWHJLF� SDUWQHUVKLSV� ZLWK� ULYDOV� DQG� FORVH� FROODERUDWLRQ�ZLWK�YHUWLFDOO\�OLQNHG�HQWHUSULVHV��7KH�QHZ�WHFKQRORJLFDO�SDUDGLJP�GHILQHV�WKH�ZRUOG�LQ�ZKLFK�60(V�KDYH�LQFUHDVLQJO\�WR� JURZ� DQG� FRPSHWH�� 7KH� SDUDGLJP� LV� OHDGLQJ� WR� ODUJH� VKLIWV� LQ� WKH� ORFDWLRQ� RI�SURGXFWLYH�DQG�LQQRYDWLYH�DFWLYLW\�DQG�SDWWHUQV�RI�FRPSDUDWLYH�DGYDQWDJH��7KH�ZRUOG�LV�LQFUHDVLQJO\� GULYHQ� E\� WHFKQRORJLFDO� FRPSHWHQFH� ZLWKLQ� JLYHQ� DFWLYLWLHV� DQG� E\� D�VWUXFWXUDO� VKLIW� IURP� ORZ� WR� KLJK� WHFKQRORJ\� DFWLYLWLHV� �WKRVH� ZLWK� UDSLGO\� FKDQJLQJ�WHFKQRORJLHV�DQG�KLJK� UDWHV�RI� UHVHDUFK�DQG�GHYHORSPHQW�VSHQGLQJ���7HFKQRORJ\�EDVHG�



(&(6�:3���6��/DOO�2FW�����

��

DFWLYLWLHV�DUH�JURZLQJ�PRUH�UDSLGO\�LQ�SURGXFWLRQ�DQG�WUDGH�LQ�DOO�PDMRU�GHYHORSHG�DQG�GHYHORSLQJ�HFRQRPLHV��&KDUW�����
&KDUW����*URZWK�5DWHV�RI�7RWDO�DQG�+LJK�7HFKQRORJ\�3URGXFWLRQ�DQG�([SRUWV�����������
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86$ &DQDGD -DSDQ *HUPDQ\ )UDQFH 8. ,WDO\ &KLQD 5HS��RI.RUHD 7DLZDQ��3URY�RI�&KLQD� 6LQJDSRUH� +RQJ�.RQJ�&KLQD� ��� FRXQWULHV�

7RWDO�SURGXFWLRQ+L�WHFK�SURGXFWLRQ7RWDO�H[SRUWV�+L�WHFK�H[SRUWV�

5HFHQW� DQDO\VLV� RI� SDWWHUQV� RI� H[SRUW� JURZWK� VKRZV� WKDW� WUDGH� G\QDPLVP� LV� LQFUHDVLQJO\�FRUUHODWHG�ZLWK� WHFKQRORJ\� LQWHQVLW\� �/DOO�� �������3ULPDU\�SURGXFWV� DUH� WKH� VORZHVW� JURZLQJ�FDWHJRU\�RI�ZRUOG�H[SRUWV��:LWKLQ�PDQXIDFWXUHV�� UHVRXUFH�EDVHG�SURGXFWV� ODJ�EHKLQG�RWKHUV��ZKLOH� WKH� OHDGLQJ� JURXS� LV� KLJK� WHFKQRORJ\� SURGXFWV��7KLV� SDWWHUQ� LV� HYHQ�PRUH�PDUNHG� IRU�GHYHORSLQJ�FRXQWULHV�WKDQ�GHYHORSHG�RQHV��WKRXJK�WHFKQRORJLFDO�G\QDPLVP�LQ�WKH�GHYHORSLQJ�ZRUOG�LV�KLJKO\�FRQFHQWUDWHG�LQ�D�IHZ�FRXQWULHV��ODUJHO\�LQ�(DVW�$VLD��VHH�$SSHQGL[�$��
,,� &RPSHWLWLYH�3UREOHPV�)DFLQJ�60(V
60(V�LQ�JHQHUDO�WHQG�WR�IDFH�WKUHH�VHWV�RI�FRPSHWLWLYH�SUREOHPV��6RPH�DUH�LQKHUHQW�WR�EHLQJ�VPDOO�� 6RPH� UHIOHFW� GLVWRUWLRQV� LQ�PDUNHWV� DQG� LQVWLWXWLRQV��$QG� VRPH� DUH� FDXVHG� E\� SROLF\�LQWHUYHQWLRQ�� 7KH� µUHPHGLHV¶� WR� WKHVH� SUREOHPV� FOHDUO\� GLIIHU� DFFRUGLQJ� WR� WKHLU� QDWXUH� DQG�VRXUFH��7KH�'LVDGYDQWDJHV�RI�6PDOO�6L]H7KH� ILUVW� VHW� UHODWHV� WR�GLVDGYDQWDJHV�RI�VPDOO�VL]H�SHU�VH� :KHUH�PDQXIDFWXULQJ��PDUNHWLQJ��WHFKQRORJLFDO�RU�RWKHU� IXQFWLRQV�KDYH�LQKHUHQW�VFDOH�HFRQRPLHV��VPDOO�VL]H�LPSRVHV�FRVW�DQG�LQQRYDWLYH�SHQDOWLHV�RQ�60(V��+RZHYHU��WKHVH�DUH�VWUXFWXUDO�IHDWXUHV�RI�WKH�LQGXVWULDO�VFHQH�±WKH\�VLPSO\�PHDQ�WKDW�60(V�KDYH�WR�VSHFLDOL]H�LQ�GLIIHUHQW�DFWLYLWLHV�RU�SURFHVVHV�IURP�ODUJH�ILUPV�� %\� GRLQJ� VR� WKH\� FDQ� IORXULVK� DQG� H[SORLW� WKHLU� RZQ� DGYDQWDJHV� RI� IOH[LELOLW\� DQG�
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LQWHUQDO� FRRUGLQDWLRQ�� 7KH� UHODWLYH� DGYDQWDJH� RI� 60(V� LV� ZKHUH� VFDOH� HFRQRPLHV� DUH� OHVV�PDUNHG��RU�ZKHUH�WKH\�FDQ�RIIVHW�VXFK�HFRQRPLHV�E\�FKRRVLQJ�WHFKQRORJLHV�WKDW�DOORZ�WKHP�WR�RIIVHW�WKHLU�FRVW�KDQGLFDS�E\�UHVSRQGLQJ�UDSLGO\�WR�FKDQJLQJ�FRQGLWLRQV��ILQGLQJ�QLFKH�PDUNHWV�RU� FXVWRPL]LQJ� WKHLU� SURGXFWV�� ,Q� WKH� HDUO\� VWDJHV� RI� WHFKQRORJLFDO� LQQRYDWLRQ�� EHIRUH� WKH�LQGXVWULDO� VWUXFWXUH�KDV� µVHWWOHG�GRZQ¶�� VPDOO� ILUPV� FDQ�EH�PRUH� LQQRYDWLYH� WKDQ� ODUJH� ILUPV�FDQ�� 0DQ\� HOHFWURQLFV� DQG� VRIWZDUH� WHFKQRORJLHV� LOOXVWUDWH� WKLV� FOHDUO\�� 7KH� VSUHDG� RI�FRPSXWHU�FRQWUROOHG�HTXLSPHQW�KHOSV�60(V��VLQFH�ODUJH�LQYHVWPHQWV�LQ�VSHFLDOL]HG�PDFKLQHU\�EHFRPH�OHVV�LPSRUWDQW�LQ�FHUWDLQ�DFWLYLWLHV��:KHUH�60(V�FDQQRW�LQGLYLGXDOO\�HVWDEOLVK�D�FRPSHWLWLYH�DGYDQWDJH��WKH\�FDQ�UHDOL]H�VFDOH�DGYDQWDJHV� E\� FRRSHUDWLQJ� ZLWK� RWKHU� VPDOO� HQWHUSULVHV� DQG� VXEFRQWUDFWLQJ� IURP� ODUJHU�HQWHUSULVHV��$V�QRWHG�DW�WKH�VWDUW��60(V�OHDUQ�FROOHFWLYHO\�± IURP�HDFK�RWKHU��ODUJH�ILUPV�DQG�VXSSRUW� VHUYLFHV� DQG� LQVWLWXWLRQV�� 7KH� JURZLQJ� OLWHUDWXUH� RQ� FOXVWHUV� VXJJHVWV� WKDW� ILUPV� LQ�FORVH� SUR[LPLW\� �RU� DEOH� WR� HVWDEOLVK� LQIRUPDWLRQ� DQG� RWKHU� OLQNDJHV� DFURVV� JHRJUDSKLFDO�GLVWDQFH��UHDS�YDULRXV�DJJORPHUDWLRQ�HFRQRPLHV��6RPH�RI�WKHVH�DUH�HQMR\HG�E\�D�VLPSOH�DFW�RI�EHLQJ� LQ� WKH� ULJKW� SODFH� ± WKH� DYDLODELOLW\� RI� SDUWLFXODU� VNLOOV�� PDWHULDOV� RU� PDUNHWV�� VDYLQJ�WUDQVDFWLRQ� FRVWV� IRU� EX\HUV�� WKH� GHYHORSPHQW� RI� DQFLOODU\� DFWLYLWLHV� DQG� LQVWLWXWLRQV��2WKHUV�QHHG�DFWLYH�FROODERUDWLRQ��(QWHUSULVHV�FDQ�MRLQWO\�XQGHUWDNH�IXQFWLRQV�ZKHUH�VFDOH�HFRQRPLHV�DULVH�� IRU� LQVWDQFH�� WUDLQLQJ�ZRUNHUV�� GHVLJQLQJ� QHZ� SURGXFWV�� FRQGXFWLQJ� TXDOLW\� FRQWURO� RU�UHVHDUFK�DFWLYLW\��VWRULQJ�DQG�WUDQVSRUWLQJ�JRRGV��DQG�VR�RQ��7KLV�JHQHUDOO\�LQYROYHV�VHWWLQJ�XS�LQVWLWXWLRQV�� EXW� LW� PD\� LQYROYH� RWKHUV� IRUPV� RI� FROOHFWLYH� DFWLRQ�� WR� LQIOXHQFH� H[LVWLQJ�LQVWLWXWLRQV�RU�SROLF\�PDNHUV��6XEFRQWUDFWLQJ�WR�ODUJH�ILUPV��ZLWK�RU�ZLWKRXW�D�FOXVWHU��LV�DOVR�DQ�HIIHFWLYH�ZD\�IRU�60(V�WR�EXLOG��RQ��WKHLU��DGYDQWDJHV���$V��QRWHG���WKH��JURZLQJ��WUHQG��RQ��WKH�SDUW��RI��ODUJH��ILUPV��WR�VSHFLDOL]H�� µGRZQVL]H¶� DQG� QHWZRUN� KDV� LQFUHDVHG� WKHLU� UHOLDQFH� RQ� VPDOO� VXSSOLHUV� DQG�FRQWUDFWRUV�� ,Q�PDQ\� LQGXVWULHV�� LW�KDV�DOVR�PDGH� WKHP�PRUH�ZLOOLQJ� WR� LQWHJUDWH�60(V� LQWR�WKHLU�WHFKQRORJLFDO�DFWLYLWLHV��7KH�IDOOLQJ�FRVWV�RI�LQIRUPDWLRQ�WHFKQRORJ\�DQG�FRPPXQLFDWLRQ�HQKDQFH� WKLV� WHQGHQF\�� DQG� LW� PDNHV� H[WHQVLYH� QHWZRUNLQJ� E\� 60(V� WKHPVHOYHV� OHVV�GHSHQGHQW�RQ�JHRJUDSKLFDO�SUR[LPLW\��+RZHYHU�� VPDOO� VL]H� GRHV� LPSRVH� FHUWDLQ� GLVDGYDQWDJHV� GHVSLWH� SRWHQWLDO� FOXVWHULQJ� DQG�VXEFRQWUDFWLQJ�� 60(V� DUH� DW� D� KDQGLFDS� LQ DFWLYLWLHV� ZKHUH� WKH� ULVNV� LQYROYHG� DUH� ODUJH��
� 6HH�$GYDQL���������%LDQFKL���������/XWKULD���������1DGYL���������1DGYL�DQG�6FKPLW]���������3\NH�HW�DO����������������5DEHOORWWL���������6FKPLW]���������������6ZDQQ�HW�DO ��������9DQ�'LMN�DQG�5DEHOORWWL���������81&7$'��������
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WHFKQRORJ\�LV�H[FHSWLRQDOO\�IDVW�PRYLQJ�DQG�EDVHG�RQ�PDVVLYH�5	'��RU�LQYHVWPHQWV�KDYH�WR�DLP� DW� JOREDO� PDUNHWV� IURP� WKH� VWDUW�� $V� QRWHG�� WKHLU� DGYDQWDJHV� RI� IOH[LELOLW\� DQG�LQQRYDWLYHQHVV� GLPLQLVK� DV� WHFKQRORJLHV� VWDELOL]H� DQG� ODUJH�VFDOH� SURGXFWLRQ� DQG�PDUNHWLQJ�EHFRPH� PRUH� LPSRUWDQW�� &OXVWHULQJ� DOVR� KDV� LWV� OLPLWDWLRQV�� 6RPH� DFWLYLWLHV� PD\� EH� WRR�GLIILFXOW�WR�PDQDJH�RQ�D�FRRSHUDWLYH�EDVLV��ZKHUH�YDOXDEOH�SURSULHWDU\�NQRZOHGJH��PDUNHWLQJ�EUDQGHG� SURGXFWV�� WDSSLQJ� SDUWLFXODU� PDUNHWV� RU� FUHDWLQJ� YHU\� VSHFLILF� VNLOOV� LV� LQYROYHG��0DQ\� DJJORPHUDWLRQV� GR� QRW� GHYHORS� LQWR� JHQXLQH� FOXVWHUV�� EXW� UHPDLQ� WHFKQRORJLFDOO\�VWDJQDQW�� ORZ� SURGXFWLYLW\� JURXSV� RI� WUDGLWLRQDO� 60(V�� 7KLV� PD\� EH� EHFDXVH� RI� WKH� ODUJHU�HQYLURQPHQW� LQ�ZKLFK� WKH\� RSHUDWH� �VD\��ZLWK�SROLF\� FRQVWUDLQWV� RI�JURZWK�RU� ORZ� OHYHOV�RI�JHQHUDO� VNLOO� DQG� WHFKQRORJ\� GHYHORSPHQW�� RU� EHFDXVH� WKH\� DUH� XQDEOH� WR� XQGHUWDNH�FRRSHUDWLYH� DFWLYLW\� WR� HQKDQFH� FRPSHWLWLYHQHVV�� 7KLV� PD\�� LQ� WXUQ�� UHIOHFW� D� ODFN� RI� WUXVW�EHWZHHQ� 60(V�� FXOWXUDO� WUDGLWLRQV� RI� QRQ�FRRSHUDWLRQ�� RU� WKH� DEVHQFH� RI� DQ� LQWHUQDO� RU�H[WHUQDO� FDWDO\VW� WR� FROOHFWLYH� DFWLRQ�� &OXVWHULQJ� FDQ� DOVR� KDYH� FRVW� ± VXFK� DV� FRQJHVWLRQ��H[FHVVLYH� GXSOLFDWLRQ�� IUHH� ULGHU� SUREOHPV� RU� GRPLQDWLRQ� E\� D� IHZ�PHPEHUV� ± WKDW OHDG� WR�LQHIILFLHQF\�� ODFN�RI� LQQRYDWLRQ�RU� LQIOH[LELOLW\��&OXVWHUV�PD\�EUHHG�LQZDUG�ORRNLQJ�DWWLWXGHV�DQG�GHWHU�PHPEHUV�IURP�VHHNLQJ�H[WHUQDO�DOOLDQFHV�'LVWRUWLRQV�LQ�0DUNHWV�DQG�,QVWLWXWLRQV6HFRQG�� 60(V� PD\� IDFH� VHJPHQWHG� IDFWRU� PDUNHWV�� ,Q� RWKHU� ZRUGV�� ODUJH� ILUPV� PD\� KDYH�JUHDWHU� RU� PRUH� SULYLOHJHG� DFFHVV� WR� LQSXW�� FUHGLW�� ODERU�� LQIUDVWUXFWXUH�� LQIRUPDWLRQ� DQG�WHFKQRORJ\�PDUNHWV��7KHUH�DUH�HFRQRPLF�UHDVRQV�IRU�WKLV��SURYLGHUV�RI�SURGXFWLYH�IDFWRUV�ILQG�LW� HDVLHU�� VDIHU� DQG� FKHDSHU� WR� GHDO� ZLWK� D� IHZ ODUJH� FXVWRPHUV� WKDQ� D� UDQJH� RI� VPDOO� DQG�GLVSHUVHG� RQHV�� ,W� LV� GLIILFXOW� WR� FROOHFW� GHWDLOHG� LQIRUPDWLRQ� RQ� WKH� ODWWHU�� 7KH\� DUH� PRUH�GLIILFXOW� WR�PRQLWRU� DQG� WKH� FRVW� RI� HQIRUFLQJ� FRQWUDFWV�PD\� EH� GLVSURSRUWLRQDWHO\� ODUJH� LQ�UHODWLRQ�WR�WKH�VL]H�RI�WKH�WUDQVDFWLRQ��7KH� EHVW�NQRZQ� FDVH� RI� WKLV� LV� LQ� FUHGLW� DQG� FDSLWDO� PDUNHWV�� ZKHUH� WKH� OLWHUDWXUH� RQ�LQIRUPDWLRQ� HFRQRPLFV� DQDO\VHV� KRZ�60(V� IDFH� SUREOHPV� FUHDWHG� E\�PLVVLQJ�PDUNHWV� DQG�DV\PPHWU\�� +RZHYHU�� WKHUH� DUH� VLPLODU� WHQGHQFLHV� LQ� DOO� RWKHU� IDFWRU� PDUNHWV� ZKHUH�WUDQVDFWLRQV�DUH�GLVFUHWH�DQG�LQYROYH�GLUHFW�UHODWLRQV�EHWZHHQ�EX\HU�DQG�VHOOHU��,Q�WKH�SUHVHQW�FRQWH[W�� DQ� LPSRUWDQW� DV\PPHWU\� LV� LQ� WKH� DELOLW\� RI� 60(V� WR� ILQG�� HYDOXDWH�� SXUFKDVH� DQG�PDVWHU�QHZ�IRUHLJQ�WHFKQRORJLHV��,QWHUQDWLRQDO�WHFKQRORJ\�PDUNHWV�DUH�QRWRULRXVO\�LPSHUIHFW��DQG� ILQGLQJ� WKH� ULJKW� WHFKQRORJ\� DW� WKH� ULJKW� SULFH� FDQ� EH� D� FRVWO\� DQG� OHQJWK\� WDVN��0RUH�LPSRUWDQW�� OHDUQLQJ� WR� PDVWHU� D� QHZ� WHFKQRORJ\�� SDUWLFXODUO\� RQH� LQYROYLQJ� QHZ� VNLOOV��PDWHULDOV�DQG�PHWKRGV��FDQ�EH�DQ�XQFHUWDLQ�DQG�FRVWO\�SURFHVV��7KH�SUREOHPV�RI�WHFKQRORJLFDO�
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PDVWHU\�DUH�IDU�JUHDWHU�ZKHQ��DV�LQ�PRVW�GHYHORSLQJ�FRXQWULHV��IDFWRU�PDUNHWV�DQG�LQVWLWXWLRQV�DUH�WKHPVHOYHV�XQGHUGHYHORSHG�DQG�XQUHVSRQVLYH�(PSLULFDO�UHVHDUFK�LQ�OHVV�GHYHORSHG�FRXQWULHV�VKRZV�WKDW�60(V�DUH�SRRUO\�SODFHG�WR�GHDO�ZLWK�WHFKQLFDO�FKDQJH�DQG�XSJUDGLQJ��/DOO��HG����������1RW�RQO\�GR�WKH\�ODFN�WKH�LQIRUPDWLRQ�DQG�UHVRXUFHV�WR�DFFHVV�QHZ�WHFKQRORJLHV�DQG�VNLOOV��WKH\�RIWHQ�GR�QRW�NQRZ�KRZ�ZHDN�WKH\�DUH��7KH\�PD\�EH�XQDZDUH�RI�FRPSHWLQJ�WHFKQRORJLHV�LQ�RWKHU�FRXQWULHV��7KH\�PD\�QRW�UHDOL]H�WKH� QDWXUH� RI� WKH� QHZ� VNLOOV� DQG� WHFKQLTXHV� QHHGHG� WR� NHHS� XS�� 7KH\� PD\� ODFN� WKH�HQWUHSUHQHXULDO� NQRZOHGJH� DQG� HGXFDWLRQ� WR� VHHN� WKH� WHFKQRORJ\� RU� DVVLVWDQFH� QHHGHG�� 7KH�SUREOHP� LV�FOHDUO\�PXFK�JUHDWHU� IRU�60(V� LQ� WKH� WUDGLWLRQDO�DQG�UXUDO�VHFWRUV�RI�GHYHORSLQJ�FRXQWULHV�� EXW� LQIRUPDWLRQ� DQG� VNLOO� SUREOHPV� DIIHFW� 60(V� HYHU\ZKHUH�� (YHQ� LQ� KLJKO\�LQGXVWULDOL]HG� FRXQWULHV� OLNH� WKH� 86$� DQG� -DSDQ�� 60(V� ILQG� LW� GLIILFXOW� WR� NHHS� DEUHDVW� RI�LQWHUQDWLRQDO�WHFKQRORJLFDO�DQG�PDUNHW�WUHQGV��27$���������%LDVHV�LQ�*RYHUQPHQW�3ROLFLHV7KLUG��SROLFLHV�DQG�LQVWLWXWLRQV�UHOHYDQW�WR�PDQXIDFWXULQJ�FDQ�EH�ELDVHG�DJDLQVW�60(V��7KLV�LV�SDUWLFXODUO\� WKH� FDVH� LQ� GHYHORSLQJ� FRXQWULHV�� ZKHUH� WKH� ZLGHVSUHDG� XVH� RI� LQYHVWPHQW� DQG�LPSRUW�OLFHQVHV�DQG�FRQWUROV��GLUHFWHG�FUHGLW��ORFDWLRQ�LQFHQWLYHV��LQIUDVWUXFWXUH�SURYLVLRQ�DQG�VR�RQ�PD\�IDYRU�ILUPV�ZLWK�EHWWHU�UHVRXUFHV�DQG�FRQQHFWLRQV��&RUUXSWLRQ�DQG�UHQW�VHHNLQJ�E\�EXUHDXFUDWV�DQG�SROLWLFLDQV�JHQHUDOO\�HQKDQFHV�WKH�DELOLW\�RI�ODUJH�ILUPV�DQG JURXSV�WR�H[SORLW�WKH�V\VWHP��,QWHUHVWLQJO\��VRPH�SROLFLHV�LQWHQGHG�WR�IDYRU�60(V�DOVR�KDYH�XQGHVLUDEOH�HIIHFWV�RQ�WKHLU�G\QDPLVP�DQG�FRPSHWLWLYHQHVV��)RU�LQVWDQFH��WD[�SULYLOHJHV�JLYHQ�WR�VPDOOHU�ILUPV�± DQG�WKH�HIIHFWLYH�H[HPSWLRQ�RI�PLFUR�DQG�LQIRUPDO HQWHUSULVHV�IURP�WKH�WD[�V\VWHP�± SURYLGH�VWURQJ�LQFHQWLYHV�WR�µVWD\�VPDOO¶�UDWKHU�WKDQ�JURZ�ODUJH��,W�FDQ�OHDG�WR�D�SUROLIHUDWLRQ�RI�XQLWV�EHORZ�WKH� WD[DEOH� VL]H�� VRPH� RI� ZKLFK� PD\� EH� WHFKQLFDOO\� HIILFLHQW� �DOWKRXJK� PDQ\� DUH� QRW��� ,Q�FRXQWULHV�OLNH�,QGLD ZKHUH�FHUWDLQ�LQGXVWULDO�SURGXFWV�DUH�UHVHUYHG�IRU�60(V��LW�KDV�OHG�WR�WKH�VWLIOLQJ�RI�FRPSHWLWLRQ�DQG�UHWDUGDWLRQ�RI�WHFKQRORJLFDO�XSJUDGLQJ��,Q�DUHDV�RI�H[SRUW�VWUHQJWK�OLNH� WH[WLOHV�� WKH� ,QGLDQ� UHVHUYDWLRQ� SROLF\� KDV� HURGHG� DQ� HVWDEOLVKHG� DUHD� RI� QDWLRQDO�FRPSHWLWLYHQHVV��)LQDOO\�� PRVW� GHYHORSLQJ� FRXQWULHV� WHQG� WR� SURYLGH� PXFK� ZHDNHU� VXSSRUW� V\VWHPV� IRU�60(V�FRPSDUHG� WR�GHYHORSHG�RU�QHZO\� LQGXVWULDOL]LQJ�RQHV��:H�GHVFULEH�HOHPHQWV�RI�60(�VXSSRUW�V\VWHPV�LQ�VRPH�RI�WKHVH�FRXQWULHV��



(&(6�:3���6��/DOO�2FW�����

����

,,,��60(�6XSSRUW�3ROLFLHV�LQ�6HOHFWHG�&RXQWULHV
0RVW� JRYHUQPHQWV� DUH� DZDUH� RI� WKH� FRVWV� DQG� PDUNHW� IDLOXUHV� IDFLQJ� 60(V�� � 7KXV�� WKH�SURPRWLRQ� RI� FOXVWHUV� KDV� UHFHQWO\� EHFRPH� D� SRSXODU�PHDQV� RI� SURPRWLQJ� FRPSHWLWLYHQHVV��7KH�SROLF\�UHVSRQVHV�IDOO�XQGHU�WKUHH�EURDG�KHDGLQJV���� /RZHULQJ�WUDQVDFWLRQ�FRVWV��5HPRYDO�RI�SROLFLHV�WKDW�GLVFULPLQDWH�DJDLQVW�60(V��UDLVH�HQWU\��H[LW�DQG�RSHUDWLRQDO�FRVWV��UHGXFH�DFFHVV�WR�VXSSRUW�VHUYLFHV�DQG�LQVWLWXWLRQV���� 5HPHG\LQJ�PDUNHW� IDLOXUHV�� 3URDFWLYH�PHDVXUHV� WR� RYHUFRPH�PDUNHW� GHILFLHQFLHV� E\�LQVWLWXWLRQDO� VXSSRUW�� LQFHQWLYHV� DQG� VXEVLGLHV�� VSHFLDO� DFFHVV� WR� ILQDQFH�� WDUJHWHG�WUDLQLQJ� DQG� FRQVXOWDQF\�� 6RPH� RI� WKH� PRVW� LPSRUWDQW� VWHP� IURP� LQDGHTXDWH�WHFKQRORJLFDO�GHYHORSPHQW��$V�%HVVDQW��������SXWV� LW� LQ�KLV�DQDO\VLV�RI�8.�SROLFLHV��³7KH�UHDOLW\� LV� WKDW�PDQ\�60(V� ODFN� WKH�FDSDELOLW\� WR�XQGHUVWDQG�DQG�DUWLFXODWH� WKHLU�QHHGV��DQG�UDUHO\�VFDQ�IRU�VRXUFHV�RI�QHZ�WHFKQRORJLFDO�RSSRUWXQLW\��(YHQ�WKRVH�WKDW�KDYH�DQ�DZDUHQHVV�RI� WKHLU�QHHGV�PD\� ODFN� WKH� LQIRUPDWLRQ�RU�FDSDELOLW\� WR� ILQG�DQG�DFFHVV�VRXUFHV�RI�WHFKQRORJ\´��S�������� 3URPRWLQJ� FOXVWHUV�� (QFRXUDJHPHQW� RI� H[LVWLQJ� RU� SRWHQWLDO� DJJORPHUDWLRQV� E\�SURYLVLRQ� RI� VXLWDEOH� LQIUDVWUXFWXUH�� SURPRWLRQ� RI� OLQNDJHV� DPRQJ� 60(V� DQG� ZLWK�ODUJH�ILUPV��HQFRXUDJHPHQW�RI�ORFDO�VXSSRUW�LQVWLWXWLRQV�

6RPH� RI� WKH� VWURQJHVW�� EHVW� RUJDQL]HG� HIIRUWV� WR� VXSSRUW� 60(V� DUH� IRXQG� LQ� WKH�PDWXUH�LQGXVWULDO� HFRQRPLHV� VXFK� DV� WKH� 8QLWHG� .LQJGRP�� DQG� LQ� VRPH� GHYHORSLQJ� (DVW� $VLDQ�FRXQWULHV��8.�3ROLFLHV7KH�8.��DV�WKH�PRVW�PDWXUH�LQGXVWULDOL]HG�FRXQWU\�LQ�WKH�ZRUOG�DQG�WUDGLWLRQDOO\�YHU\�RSHQ�WR�WUDGH�DQG�LQYHVWPHQW��RIIHUV�LQWHUHVWLQJ�OHVVRQV�LQ�VXSSRUW�IRU�60(V��8QGHU�WKH�ORQJ�SHULRG�RI�&RQVHUYDWLYH�UXOH��WKH�DSSURDFK�HPERGLHG�WKH�IUHH�PDUNHW�EHOLHIV�RI�WKH�JRYHUQPHQW��'HVSLWH�WKHVH�EHOLHIV�� WKHUH�ZDV�WKH�FOHDU�IHOW�QHHG�WR�KHOS�60(V�FRSH�ZLWK�LQWHQVLI\LQJ�FRPSHWLWLRQ�DQG� DFFHOHUDWLQJ� WHFKQLFDO� SURJUHVV�� 7KH� IROORZLQJ� GHVFULSWLRQ�� WDNHQ� IURP� $OEX� �������SURYLGHV�D�EULHI�PDS��7KH� 8.� JRYHUQPHQW� FRQVLGHUV� IDYRUDEOH� WD[� WUHDWPHQW� IRU� 60(V� DV� GLVWRUWLQJ� WKH� IUHH�PDUNHW�� ,QVWHDG�� LW VHHNV� WR� LQIOXHQFH� WKH� HQWHUSULVH� HQYLURQPHQW�� ZKLFK� HQWDLOV� FDSLWDO�PDUNHWV�� DGYLVRU\� VHUYLFHV� DQG� WKH� VFLHQFH�� HQJLQHHULQJ� DQG� WHFKQRORJ\� �6(7�� EDVH��:KHUH�60(V� KDYH� IHDWXUHG� LQ� 8.� SXEOLF� SROLF\�� LW� KDV� EHHQ� SULQFLSDOO\� ZLWKLQ� WKH� FRQWH[W� RI�SURPRWLQJ�³FRPSHWLWLYHQHVV´��6RPH�JHQHUDO�VXSSRUW�IRU�60(V�LV�IRXQG�LQ�UHFHQW�DWWHPSWV�WR�PRGLI\� DQG� VLPSOLI\� YDULRXV� VWDWXWRU\� DQG� ILQDQFLDO� V\VWHPV�� � %XVLQHVV� UDWHV�� LQFRPH� WD[��1DWLRQDO� ,QVXUDQFH� DQG� 9$7� V\VWHPV� KDYH� EHHQ� DGMXVWHG�� DV� KDYH� UHJXODWLRQV� JRYHUQLQJ�DXGLWV�DQG�DFFRXQWV�� �7KH�JRYHUQPHQW�KDV�DOVR�VRXJKW� WR�UHGXFH�WKH�REOLJDWLRQV�RI�60(V�LQ�UHVSHFW�RI� ODERU� ULJKWV�� � ,Q�JHQHUDO�KRZHYHU�� WKH�GHOLYHU\�RI�VLJQLILFDQW�ILVFDO�FRQFHVVLRQV�RU�
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VXEVLGLHV�WR�60(V�LQ�WKH�8.�KDV�EHHQ�IHOW�WR�FRQIOLFW�ZLWK�ZLGHU�HFRQRPLF�SROLF\�REMHFWLYHV���$V� D� UHVXOW�� SXEOLF� VXSSRUW� WR� 60(V� DLPHG� DW� UHGXFLQJ� EDUULHUV� LQ� DUHDV� VXFK� DV� DFFHVV� WR�FDSLWDO�PDUNHWV��EXVLQHVV�DGYLVRU\�VHUYLFHV�DQG�WHFKQRORJLFDO�GHYHORSPHQWV���3ROLF\� PHDVXUHV� WKXV� IDOO� LQWR� WZR� VSKHUHV�� � )LUVW�� UHPRYLQJ� UHJXODWRU\� REVWDFOHV� DQG�UHGXFLQJ� VWDWXWRU\� FRVWV� IDFHG� GLVSURSRUWLRQDWHO\� E\� 60(V�� 6HFRQG�� LQIRUPDWLRQ�� DGYLVRU\�DQG� FRXQVHOLQJ� LQLWLDWLYHV� DLPHG� DW� LPSURYLQJ� SHUIRUPDQFH� LQ� UHODWLRQ� WR� H[SRUWV�� GHVLJQ��LQQRYDWLRQ� 	� WHFKQRORJ\�� � 5HVSRQVLELOLW\� IRU� GHYHORSLQJ� DQG� PDQDJLQJ� WKHVH� SROLFLHV� OLHV�ZLWK�WKH�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\¶V��'7,¶V��6PDOO�)LUPV�DQG�5HJLRQDO�'HYHORSPHQW�VHFWLRQ��%XVLQHVV�/LQN ± 2QH�RI�WKH�PRVW�WDQJLEOH�RXWSXWV�RI�SXEOLF�SROLF\�DQG�LQYHVWPHQW�LQ�60(V�VLQFH� ����� KDV� EHHQ� WKH� %XVLQHVV� /LQN� �%/�� SURJUDP�� 7KLV� LV� LQWHQGHG� WR� SURYLGH� VLQJOH�SRLQWV� RI� HDV\� DFFHVV� IRU� 60(V� WR� DQ� LQWHJUDWHG� UDQJH� RI� EXVLQHVV� VXSSRUW� VHUYLFHV��*RYHUQPHQW�VXSSRUW�WR�%/�LV�ZRUWK������PLOOLRQ�S�D��7KH�QDWLRQDO�%/�QHWZRUN�FXUUHQWO\�KDV�RYHU�����RXWOHWV�DQG�DFKLHYHV�VLJQLILFDQW�FRYHUDJH��,Q�DQ\�TXDUWHU��DURXQG����SHUFHQW�RI�ILUPV�EHWZHHQ� ��±���� HPSOR\HHV� DUH� XVLQJ� %/� VHUYLFHV�� DOWKRXJK� WKH� SURSRUWLRQ� LV� OHVV� IRU� WKH�PRUH� QXPHURXV� VPDOOHU� ILUPV�� &OLHQW� ILUPV� JHW� SHUVRQDO� EXVLQHVV� DGYLVRUV�� DFFHVV� WR�FRXQVHORUV� VSHFLDOL]LQJ� LQ� H[SRUW� GHYHORSPHQW�� GHVLJQ� DQG� LQQRYDWLRQ� DQG� WHFKQRORJ\�� DQG�RWKHU� VHUYLFHV� VXFK� DV� ORDQ� JXDUDQWHHV�� ,Q� DURXQG� ��� SHUFHQW� RI� FDVHV� H[DPLQHG�� WKH�DVVLVWDQFH�HQDEOHG�ILUPV�WR�DFKLHYH�UHVXOWV�DQG�LPSURYHPHQWV�LQ�SHUIRUPDQFH�WKDW�ZRXOG�QRW�RWKHUZLVH�KDYH�EHHQ�SRVVLEOH��8.�%HQFKPDUNLQJ�,QGH[ ± 2QH�RI�WKH�VHUYLFHV�EHLQJ�SURPRWHG�WKURXJK�%/�LV�GHVLJQHG�WR�HQFRXUDJH� JUHDWHU� XVH� RI� SHUIRUPDQFH� EHQFKPDUNLQJ� E\� 60(V�� � $� FHQWUDO� GDWDEDVH� RI�LQIRUPDWLRQ�RQ�RYHU�VL[W\�LQGLFDWRUV�RI�ILQDQFLDO��RSHUDWLRQDO�DQG�PDQDJHULDO�SHUIRUPDQFH�KDV�EHHQ� FROOHFWHG� QDWLRQDOO\��7KH� REMHFW� RI� WKH� H[HUFLVH� LV� WR�EHQFKPDUN� DURXQG��������60(V�SHU� DQQXP�� FRPSDULQJ� FRPSDQ\� SHUIRUPDQFH� LQ� FRPSDULVRQ� ZLWK� QDWLRQDO�� UHJLRQDO� RU�VHFWRUDO�VWDQGDUGV��7KH�FRPSDULVRQ�LV�XVHG�WR�RIIHU�VXEVLGL]HG�FRQVXOWDQF\�VHUYLFHV� WR�ILUPV�WR� KHOS� WKHP� LPSURYH� WKHLU� SHUIRUPDQFH�� /DUJH� ILUPV� FRQGXFW� LQWHQVLYH� EHQFKPDUNLQJ�H[HUFLVHV�RQ�WKHLU�RZQ��RU�ZLWK�WKH�VXSSRUW�RI�WKH�&RQIHGHUDWLRQ�RI�%ULWLVK�,QGXVWU\��WKH�3UREH�VRIWZDUH�WKH\�XVH�FRQWDLQV�EHQFKPDUNV�EDVHG�RQ�WKRXVDQGV�RI�OHDGLQJ�(8�ILUPV���,Q�DGGLWLRQ��WKH�JRYHUQPHQW�FRQGXFWV�SURGXFWLYLW\�FRPSDULVRQV�RI�PDMRU� LQGXVWULHV� WR�DVVHVV� LI�DQG�ZK\�WKHUH� DUH� JDSV� YLV�j�YLV�PDMRU� FRPSHWLWRUV�� 7KH� LPSRUWDQFH� RI� EHQFKPDUNLQJ� DV� D� SUDFWLFDO�SROLF\�WRRO�PXVW�EH�VWUHVVHG� 1RW�RQO\�LV�LW�D�VNLOO�DQG�LQIRUPDWLRQ�LQWHQVLYH�WRRO��EXW�LV�DOVR�DEOH�WR�SURYLGH�HVVHQWLDO�PLFUR�GDWD�WR�IHHG�LQWR�SROLF\�VXSSRUW��
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6PDOO�)LUPV�/RDQ�*XDUDQWHH�6FKHPH��/*6� ± /*6�SURYLGHV�'7,�VHFXUHG�ORDQV�WR�60(V�WKURXJK� WKH� FRPPHUFLDO� EDQNV��ZRUWK� DERXW� �����PLOOLRQ� SHU� \HDU�� 7KHVH� ORDQV� DUH� IRU� DOO�W\SHV�RI�ILUPV��RQO\�DERXW���SHUFHQW�JR�WR�WHFKQRORJ\�EDVHG�ILUPV�6PDOO� )LUPV� 7UDLQLQJ� ,QLWLDWLYHV ± 7KUHH� LQLWLDWLYHV�ZHUH� GHVLJQHG� H[FOXVLYHO\� IRU� VPDOO�ILUPV� IURP������RQZDUGV��6NLOOV� IRU�6PDOO�%XVLQHVVHV SURYLGHG�����PLOOLRQ� WR� WUDLQ��������NH\� ZRUNHUV�� 6PDOO� )LUPV� 7UDLQLQJ� /RDQV RIIHUHG� GHIHUUHG� UHSD\PHQW� ORDQV� RI� XS� WR����������IRU�VNLOO�XSJUDGLQJ��DQG�WKH�6PDOO�)LUPV¶�7UDLQLQJ�&KDOOHQJH SURYLGHG�DZDUGV�IRU�MRLQW�WUDLQLQJ�E\�JURXSV�RI����RU�PRUH�ILUPV� �����PLOOLRQ�ZDV�DZDUGHG�LQ�WKH�ILUVW�\HDU�5HJLRQDO� 6HOHFWLYH�$VVLVWDQFH ± 7KLV� LV� D� GLVFUHWLRQDU\� VFKHPH� WR� DWWUDFW� LQYHVWPHQW� DQG�FUHDWH�RU� VDIHJXDUG� MREV� LQ� DVVLVWHG� UHJLRQV��*UDQWV�RI�XS� WR����SHUFHQW� RI�SURMHFW� FRVWV�DUH�PDGH�IRU�D�FRPSDQ\�WR�FDUU\�RXW�DQ�LQYHVWPHQW�SURMHFW��4XDOLI\LQJ�SURMHFWV�LQFOXGH�SXUFKDVH�RI�IL[HG�DVVHWV��LQFOXGLQJ�QHZ�SODQW��PRGHUQL]LQJ�RU�DGGLQJ�QHZ�IDFLOLWLHV�WR�H[LVWLQJ�SODQWV���/,1.�VFKHPH ± 7KLV�LV�TXLWH�GLVWLQFW�IURP�WKH�%XVLQHVV�/LQN�PHQWLRQHG�DERYH��/,1.�LV� WKH�SULQFLSDO�PHFKDQLVP� IRU� VXSSRUWLQJ�FROODERUDWLYH� UHVHDUFK�SDUWQHUVKLSV�EHWZHHQ�8.�LQGXVWU\�DQG�WKH�UHVHDUFK�EDVH��DOVR�VHH�%HVVDQW���������/,1.�DLPV�WR�HQKDQFH�WKH�FRPSHWLWLYHQHVV� RI� 8.� LQGXVWU\� WKURXJK� VXSSRUW� �LQFOXGLQJ� ��� SHUFHQW� ILQDQFH�� IRU�³PDQDJHG� SURJUDPV� RI� SUH�FRPSHWLWLYH� 6	7� LQ�PDUNHW� RU� WHFKQRORJ\� VHFWRUV�� DQG� E\�HQFRXUDJLQJ� LQGXVWU\� WR� LQYHVW� LQ� IXUWKHU� ZRUN� OHDGLQJ� WR� FRPPHUFLDOO\� VXFFHVVIXO�SURGXFWV��SURFHVVHV��V\VWHPV�DQG�VHUYLFHV´��/,1.�PLVVLRQ�VWDWHPHQW��� �/,1.�FXUUHQWO\�KDV�SURJUDPV�LQ�(OHFWURQLFV��&RPPXQLFDWLRQV�	�,7��)RRG�	�$JULFXOWXUH��%LRVFLHQFHV�	�0HGLFDO�� 0DWHULDOV� 	� &KHPLFDOV�� (QHUJ\� 	� (QJLQHHULQJ�� � 3XEOLF� VSRQVRUVKLS� FRPHV�IURP� D� YDULHW\� RI� JRYHUQPHQW� GHSDUWPHQWV� DQG� UHVHDUFK� FRXQFLOV�� WRWDOLQJ�����PLOOLRQ�S�D�:RUNLQJ� 3DUW\ ± '7,� LV� VSRQVRULQJ� WKH� &RQIHGHUDWLRQ� RI� %ULWLVK� ,QGXVWU\¶V� 7HFK�6WDUV� JURXS�� ZKLFK� DLPV� WR� LGHQWLI\� ZD\V� RI� UHPRYLQJ� EDUULHUV� WR� JURZWK� RI� VPDOO��WHFKQRORJ\�EDVHG� ILUPV�� LQ� SDUWLFXODU� E\� HIIHFWLYH� PDQDJHPHQW�WHDPV� DQG� FRUSRUDWH�DOOLDQFHV��$OO�'7,�VXSSRUWHG�60(�VHUYLFHV�DUH�QRZ�VXSSOLHG�WKURXJK�WKH�%XVLQHVV�/LQNV�QHWZRUN�RI�RXWOHWV���6HUYLFHV�IRU�WHFKQRORJ\�EDVHG�60(V�LQFOXGH�7KH� 6PDUW� 6FKHPH ± 5H�LQWURGXFHG�$SULO� ������ WKLV� SURYLGHV�JUDQWV� WR�60(V� IRU�SUH�FRPSHWLWLYH� IHDVLELOLW\� VWXGLHV� LQWR� LQQRYDWLYH� WHFKQRORJ\� DQG� IRU� GHYHORSPHQW� XS� WR�SUH�SURGXFWLRQ�SURWRW\SH�VWDJH�RI�QHZ�SURGXFWV�DQG�SURFHVVHV���,W�FRPELQHV�SUHYLRXV�



(&(6�:3���6��/DOO�2FW�����

����

60$57�� 6385� VFKHPHV� DQG� WKH� LQQRYDWLRQ� HOHPHQW� RI� 5HJLRQDO� (QWHUSULVH� *UDQWV���$ZDUGV�DUH�PDGH�RQ�D�FRPSHWLWLYH�EDVLV�LQ�WZR�IRUPV��� )HDVLELOLW\�6WXGLHV��6PDOO�EXVLQHVVHV�ZLWK�IHZHU�WKDQ����HPSOR\HHV�PD\�VXEPLW�SURSRVDOV� IRU� VXSSRUW�ZLWK� IHDVLELOLW\� VWXGLHV��$VVLVWDQFH�ZLOO� EH� ��� SHUFHQW� RI�HOLJLEOH�SURMHFW�FRVWV�XS�WR�D�PD[LPXP�RI����������� 'HYHORSPHQW� 3URMHFWV�� $OO� 60(V�PD\� FRPSHWH� IRU� VXSSRUW�ZLWK GHYHORSPHQW�SURMHFWV��7KH�DZDUGV�DUH����SHUFHQW�RI�HOLJLEOH�SURMHFW� FRVWV�XS� WR�D�PD[LPXP�JUDQW� RI� (&8� ��������� � $� YHU\� VPDOO� QXPEHU� RI� H[FHSWLRQDO� GHYHORSPHQW�SURMHFWV�PD\�UHFHLYH�D�KLJKHU�JUDQW��XS�WR�(&8����������
,QQRYDWLRQ�	�7HFKQRORJ\�&RXQVHORUV �,7&V��± $V�SDUW�RI�WKH�%XVLQHVV�/LQNV�VHUYLFH��QHWZRUNV�RI�ORFDO�DGYLVRUV�FRRUGLQDWH�WKH�XVH�RI�ORFDO�VRXUFHV�RI�LQQRYDWLRQ�VXSSRUW�E\�EXVLQHVV�OLQNV¶�FOLHQWV���$SSUR[LPDWHO\����,7&V�ZHUH�LQ�SODFH�LQ������DW�D�FRVW�RI�DERXW������PLOOLRQ�S�D�� �7KH� LPSDFW� LV GLIILFXOW� WR�DVVHVV� IURP� WKH� LQIRUPDWLRQ�DYDLODEOH��EXW�ZLOO� GHSHQG� ODUJHO\� RQ� WKH� TXDOLW\� RI� WKH� LQQRYDWLRQ� VXSSRUW� DYDLODEOH� IURP� ORFDO�5HVHDUFK� 	� 7HFKQRORJ\� 2UJDQL]DWLRQV� �572V�� RU� RWKHU� VHUYLFHV� WR� ZKLFK� WKH\� UHIHU�WKHLU�FOLHQWV�)RFXV�7HFKQLFDO ± $����PLOOLRQ�SURJUDP�ODXQFKHG�LQ�������LQLWLDOO\�IRU���\HDUV��LV�DQ�DWWHPSW�WR�DGGUHVV�WKLV�ODVW�SUREOHP��7KH�SURJUDP�DLPV�WR�DVVLVW�5HVHDUFK�	�7HFKQRORJ\�2UJDQL]DWLRQV��572V��WR�H[WHQG�WKHLU�WHFKQRORJLFDO�SURGXFWV�DQG�VHUYLFHV�WR�EHWWHU�PHHW�QHHGV� RI� 60(V�� DQG� WR� LPSURYH� 572V� QHWZRUNLQJ� FDSDELOLWLHV� ZLWK� RWKHU� EXVLQHVV�VXSSRUW�RUJDQL]DWLRQV�LQFOXGLQJ�%/�VR�DV�WR�GLUHFW�LQQRYDWLRQ�DQG�WHFKQRORJ\�VHUYLFHV�WR�60(V��%XVLQHVV� ,QFXEDWRUV ± DUH� VSHFLDO� HVWDWHV� WR� FUHDWH� D� QXUWXULQJ�� LQVWUXFWLYH� DQG�VXSSRUWLYH�HQYLURQPHQW�IRU�³IDVW�WUDFN´�VPDOO�FRPSDQLHV��SURYLGLQJ�DFFHVV�WR�D�UDQJH�RI�EXVLQHVV� VNLOOV�� WUDLQLQJ� DQG� ILQDQFH�� � ,QFXEDWRU� GLUHFWRUV� DUH� GLUHFWO\� LQYROYHG� LQ�VHOHFWLQJ�FRPSDQLHV��DQG�DVVHVVLQJ�WKHVH�FRPSDQLHV¶�VXFFHVV�LQ�JURZLQJ�DQG�JUDGXDWLQJ�IURP� WKH� LQFXEDWRU�� 7KH� (QWHUSULVH� 3DQHO�� D� 7UHDVXU\�HVWDEOLVKHG� ZRUNLQJ� SDUW\��UHSRUWHG� D� SRVLWLYH� SRWHQWLDO� IRU� GHYHORSLQJ�PRUH� LQFXEDWRUV� DV� D�PHDQV�RI�SURPRWLQJ�GHYHORSPHQW� RI� KLJK�WHFK� DQG� LQQRYDWLYH� 60(V�� $W� OHDVW� ��� LQFXEDWRU�W\SH� SURMHFWV�H[LVW�LQ�WKH�8.�$VLDQ 1HZO\�,QGXVWULDOL]LQJ�(FRQRPLHV��1,(V�,Q� WHUPV�RI�GHYHORSLQJ�FRXQWULHV��$VLDQ�1,(V�RIIHU� VHYHUDO�RXWVWDQGLQJ�DQG�VXFFHVVIXO�H[DPSOHV�RI�60(�VXSSRUW�SROLFLHV���/HW�XV�QRZ�FRQVLGHU�WKH�IROORZLQJ��7DLZDQ��.RUHD��6LQJDSRUH��DQG�+RQJ�.RQJ�
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7DLZDQ�7DLZDQ� KDV� SHUKDSV� WKH� EHVW� GHYHORSHG� V\VWHP� RI� DQ\� GHYHORSLQJ� FRXQWU\�� � ,W� KDV� DURXQG���������60(V��DFFRXQWLQJ�IRU����SHUFHQW�RI�HPSOR\PHQW�����SHUFHQW�RI�*13�DQG����SHUFHQW�RI�PDQXIDFWXUHG� H[SRUWV�� DQG� DQ� LPSUHVVLYH� VHW� RI� SURJUDPV� WR� VXSSRUW� WKHP� ,Q� ������ WKH�JRYHUQPHQW� VHW� XS� WKH� 0HGLXP� DQG� 6PDOO� %XVLQHVV� $GPLQLVWUDWLRQ� WR� VXSSRUW� 60(�GHYHORSPHQW�DQG�FRRUGLQDWH�WKH�VHYHUDO�DJHQFLHV�WKDW�SURYLGHG�WKHP�DVVLVWDQFH���$V�D�UHVXOW��WKH� UDQJH� RI� VHUYLFHV� FXUUHQWO\� DYDLODEOH� IRU� 60(V� LQ� 7DLZDQ� LQFOXGHV� ILQDQFLDO� DVVLVWDQFH�IURP� VHYHUDO� EDQNV�� IXQGV� DQG� FHQWHUV�� JRYHUQPHQW� VXEVLGL]HG�PDQDJHPHQW� DQG� WHFKQRORJ\�DVVLVWDQFH��DQG�5	'�VXSSRUW���$PRQJ� WKH� FHQWHUV� FUHDWHG� IRU� 60(� VXSSRUW�� WKH� PRVW� LPSRUWDQW� LV� WKH� ,QGXVWULDO�7HFKQRORJ\�5HVHDUFK�,QVWLWXWH��,75,���ZKLFK�FRQGXFWV�5	'�RQ�SURMHFWV�FRQVLGHUHG�WRR�ULVN\�IRU� WKH�SULYDWH�VHFWRU�� �,75,¶V�VHYHQ�ODERUDWRULHV�GHDO�ZLWK�FKHPLFDOV��PHFKDQLFDO�LQGXVWULHV��HOHFWURQLFV��HQHUJ\�DQG�PLQLQJ��PDWHULDOV�UHVHDUFK��PHDVXUHPHQW�VWDQGDUGV�DQG�HOHFWUR�RSWLFV���(OHFWURQLFV�� KRZHYHU�� DUH� WKH SULQFLSDO� IRFXV� RI� WKHLU� UHVHDUFK��ZLWK� WZR�WKLUGV� RI� LWV� �����PLOOLRQ�EXGJHW�DOORFDWHG�WR�WKH�(OHFWURQLFV�5HVHDUFK�	�6HUYLFHV��(562��GLYLVLRQ�(562� KDV� VSXQ� RII� PDQ\� ODERUDWRULHV� DV� SULYDWH� FRPSDQLHV�� LQFOXGLQJ� 8QLWHG�0LFURHOHFWURQLFV� &RUSRUDWLRQ� �80&�� LQ� ������ 7DLZDQ� 6HPLFRQGXFWRU� 0DQXIDFWXULQJ�&RPSDQ\� �760&�� LQ� ������ 7DLZDQ¶V� PRVW� VXFFHVVIXO� LQWHJUDWHG� FLUFXLW� PDNHUV�� 760&��ZKLFK� ZDV� D� MRLQW� YHQWXUH� EHWZHHQ� WKH� JRYHUQPHQW� DQG� 3KLOOLSV� RI�+ROODQG�� LOOXVWUDWHV� WKH�JRYHUQPHQWDO�VWUDWHJ\�WR�SOD\�D� OHDG�UROH LQ�RUFKHVWUDWLQJ�WHFKQRORJ\�LPSRUW��DEVRUSWLRQ�DQG�GHYHORSPHQW���7KH� JRYHUQPHQW� DOVR� RIIHUV� D� YDULHW\� RI� KLJKO\� VSHFLDOL]HG� SURJUDPV� WKDW� WDUJHW� VXFK�LQGXVWULHV�DV�KDQGLFUDIW�DQG�DXWRPDWLRQ��DQG�WRSLFV�RI�HVSHFLDO�FRQFHUQ�WR�60(V�VXFK�DV�WKH�SURPRWLRQ� RI WHFKQRORJ\� DQG� SURGXFWLRQ� HIILFLHQF\�� ,Q� WHUPV� RI� UHVHDUFK�� WKH� JRYHUQPHQW�VWURQJO\�HQFRXUDJHV�60(V�WR�FRQWUDFW�UHVHDUFK�WR�XQLYHUVLWLHV��GHGLFDWLQJ�KDOI�RI�WKH�1DWLRQDO�6FLHQFH�&RXQFLO¶V�UHVHDUFK�JUDQWV��DERXW������PLOOLRQ�SHU�\HDU��WR�PDWFKLQJ�IXQGV�WR�LQGXVWU\�IRU�VXFK�FRQWUDFWV���,W�KDV�DOVR�VHW�XS�D�VFLHQFH�WRZQ�LQ�+VLQFKX�ZKHUH��������UHVHDUFKHUV�LQ�WZR�XQLYHUVLWLHV��VL[�QDWLRQDO�ODERUDWRULHV��LQFOXGLQJ�,75,��DQG�D�KXJH�WHFKQRORJ\�LQVWLWXWH��DV�ZHOO� DV� VRPH� ���� FRPSDQLHV� VSHFLDOL]LQJ� LQ� HOHFWURQLFV� RSHUDWH�� LQWHJUDWH�� DQG� SURPRWH�60(V�

� %DVHG�RQ�ILQGLQJV�IURP�'DKOPDQ�DQG�6DQDQLNRQH���������+REGD\���������/DOO���������0DWKHZV�DQG�&KR��IRUWKFRPLQJ����)RU�PRUH�LQIRUPDWLRQ��VHH�$SSHQGL[�%�
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,Q� DGGLWLRQ�� WKH� JRYHUQPHQW� RUFKHVWUDWHV� WHFKQRORJLFDO� DFWLYLW\� LQ� D� QXPEHU� RI� ZKDW� LW�FRQVLGHUV� VWUDWHJLF� DFWLYLWLHV�� ZKHUH� IUHH� PDUNHWV� E\� WKHPVHOYHV� ZLOO� SURGXFH� LQVXIILFLHQW�LQQRYDWLRQ��$V�3RRQ�DQG�0DWKHZV�H[SODLQ�
,%0�XQYHLOHG�LWV�ILUVW�3&�EDVHG�RQ�WKH�QHZ�3RZHU3&�PLFURSURFHVVRU��D�SURGXFW�PDGH�E\�WKH�DOOLDQFH�RI� ,%0��0RWRUROD�DQG�$SSOH�� LQ�1HZ�<RUN�LQ�-XQH������� �,W�ZDV�IROORZHG�RQH� GD\� ODWHU� E\� WKH� XQYHLOLQJ� LQ�7DLSHL�RI�3RZHU3&�EDVHG�SURGXFWV�E\�D�JURXS�RI����ILUPV� IURP� 7DLZDQ� �&KLQD��� 7DLZDQ� ZDV� WKH� ILUVW� FRXQWU\� RXWVLGH� WKH� 86� WR� KDYH�GHYHORSHG�D�UDQJH�RI�VWDWH�RI�DUW�SURGXFWV�EDVHG�RQ�WKH�QHZ�WHFKQRORJ\��7KH�7DLZDQHVH�ILUPV�KDG�QRW�GRQH�WKLV�RQ�WKHLU�RZQ��WKH\�ZHUH�SDUW�RI�DQ�LQQRYDWLRQ�DOOLDQFH��WKH�7DLZDQ�1HZ�3&�&RQVRUWLXP� IRUPHG� E\� D� JRYHUQPHQW� UHVHDUFK� LQVWLWXWLRQ�� WKH�&RPSXWLQJ� DQG�&RPPXQLFDWLRQV�/DERUDWRU\��&&/���7KH�&RQVRUWLXP�ZDV�VHW�XS�LQ������WR�EULQJ�WRJHWKHU�ILUPV�IURP�DOO�SDUWV�RI�WKH�LQIRUPDWLRQ�WHFKQRORJ\�LQGXVWU\�LQ�7DLZDQ��7KH�ILUPV�LQYROYHG�ZHUH� UHODWLYHO\� VPDOO� E\� LQWHUQDWLRQDO� VWDQGDUGV�� DQG� &&/� EURXJKW� WKHP� WRJHWKHU� DQG�QHJRWLDWHG�RQ�WKHLU�EHKDOI�ZLWK�,%0�DQG�0RWRUROD�7KLV� ZDV� QRW� WKH� RQO\� LQVWDQFH� RI� VWUDWHJLF� DOOLDQFH� IRUPDWLRQ� E\� WKH� 7DLZDQHVH�JRYHUQPHQW� WR� VWLPXODWH� LQQRYDWLRQ� DQG� WDNH� LQGXVWU\� WR� WHFKQRORJLFDO� IURQWLHUV�� 7KH�,QGXVWULDO� 7HFKQRORJ\� 5HVHDUFK� ,QVWLWXWH� �,75,�� KDG� OHG� LQ� WKH� IRUPDWLRQ� RI� VRPH� ���FRQVRUWLD� LQ� WKH� ,7� LQGXVWU\�RYHU� WKH�����V�� ,Q�HDFK�FDVH�� ,75,� LGHQWLILHG� WKH�SURGXFWV��WDSSHG� FKDQQHOV� RI� WHFKQRORJ\� WUDQVIHU�� PR ELOL]LQJ� WKH� ILUPV�� KDQGOLQJ� WKH� FRPSOH[�QHJRWLDWLRQV�ZLWK�GHYHORSHG�FRXQWU\�ILUPV��DQG�FRYHULQJ�LQWHOOHFWXDO�SURSHUW\�LVVXHV���7KH�LQGLYLGXDO�ILUPV�GHYHORSHG�WKHLU�RZQ�YHUVLRQV�RI�WKH�MRLQWO\�GHYHORSHG�FRUH�SURGXFWV�DQG�FRPSHWHG� LQ� ILQDO�PDUNHWV� DW� KRPH� DQG� DEURDG��7KHLU� VL]H� OLPLWHG� WKHLU� DELOLW\� WR�KDYH�GRQH�WKLV�RQ�WKHLU�RZQ��

.RUHD.RUHD� GHOLEHUDWHO\� SURPRWHG� ODUJH� SULYDWH� FRQJORPHUDWHV�� WKH� FKDHERO�� WR� VSHDUKHDG� LWV�VWUDWHJLF� GULYH� LQWR� KHDY\� DQG� KLJK�WHFK� LQGXVWU\� DW�ZRUOG� FODVV� WHFKQRORJLFDO� OHYHOV�� XQGHU�QDWLRQDO� RZQHUVKLS� �/DOO�� ������� +RZHYHU�� LW� KDV� DOVR� VSRQVRUHG� D� UDQJH� RI� 60(� VXSSRUW�SURJUDPV�� LQFOXGLQJ� WKH� SURPRWLRQ� RI� 5	'� E\� WKHVH� HQWHUSULVHV�� 7KH� UHVXOWV� KDYH� EHHQ�LPSUHVVLYH��7KH�QXPEHU�RI�60(�5	'�XQLWV�KDV�JURZQ�IURP����LQ������WR������ LQ�������DQG�E\� ����� WKHLU� 5	'� H[SHQGLWXUHV� DFFRXQWHG� IRU� ��� SHUFHQW� RI� WRWDO� PDQXIDFWXULQJ� 5	'��&KXQJ�DQG�3DUN���������60(V�KDYH�DOVR�VHW�XS�VHYHUDO�FROODERUDWLYH�FHQWHUV��DQG�FRQWUDFWHG�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV�WR�FRQGXFW�5	'�RQ�WKHLU�EHKDOI��7KH�.RUHDQ�JRYHUQPHQW�SURPRWHG� WKH� LPSRUW� RI� WHFKQRORJ\� E\� WD[� LQFHQWLYHV�� 7UDQVIHU� FRVWV� RI� SDWHQW� ULJKWV� DQG�WHFKQRORJ\� LPSRUW� IHHV� ZHUH� WD[� GHGXFWLEOH�� ,QFRPH� IURP� WHFKQRORJ\� FRQVXOWLQJ� ZDV� WD[�H[HPSW�� DQG� IRUHLJQ� HQJLQHHUV�ZHUH� H[HPSW� IURP� LQFRPH� WD[�� ,Q� DGGLWLRQ�� WKH� JRYHUQPHQW�JDYH� JUDQWV� DQG� ORQJ�WHUP� ORZ� LQWHUHVW� ORDQV� WR� SDUWLFLSDQWV� LQ� �1DWLRQDO� 3URMHFWV��� ZKLFK�

� 3RRQ�DQG�0DWKHZV��������
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JDYH�WD[�SULYLOHJHV�DQG�RIILFLDO�IXQGV�WR�SULYDWH�DQG�JRYHUQPHQW�5	'�LQVWLWXWHV�WR�FDUU\�RXW�WKHVH�SURMHFWV��6LQFH� WKH� HDUO\� ����V� D� QXPEHU� RI� ODZV� ZHUH� SDVVHG� WR� SURPRWH� 60(V�� OHDGLQJ� WR� D�SHUFHSWLEOH� ULVH� LQ� WKHLU� VKDUH� RI� HFRQRPLF� DFWLYLW\� �RYHU� �������� WKH� VKDUH� RI� 60(V� LQ�HPSOR\PHQW�� VDOHV�DQG�YDOXH�DGGHG�URVH�E\�DW� OHDVW����SHUFHQW���7KLV�SROLF\�VXSSRUW��ZKLFK�FRYHUHG� 60(� VWDUW�XS� SURGXFWLYLW\� LPSURYHPHQW�� WHFKQRORJ\� GHYHORSPHQW� DQG� H[SRUW�SURPRWLRQ�� ZDV� FUXFLDO� WR� WKH� UHYHUVDO� LQ� WKHLU� SHUIRUPDQFH�� $� KRVW� RI� WD[� LQFHQWLYHV� ZDV�SURYLGHG� WR� ILUPV�SDUWLFLSDWLQJ� LQ� WKHVH�SURJUDPV��DV�ZHOO� DV� ILQDQFH�DW� VXEVLGL]HG� UDWHV� IRU�XVLQJ� VXSSRUW� VHUYLFHV�� FUHGLW� JXDUDQWHHV�� JRYHUQPHQW� SURFXUHPHQW� DQG� WKH� VHWWLQJ� XS� RI� D�VSHFLDOL]HG�EDQN�WR�ILQDQFH�60(V��$�QXPEHU�RI�RWKHU�LQVWLWXWLRQV�ZHUH�VHW�XS�WR�KHOS�60(V��VXFK� DV� WKH� 6PDOO� DQG� 0HGLXP� ,QGXVWU\� 3URPRWLRQ� &RUSRUDWLRQ� WR� SURYLGH� ILQDQFLDO��WHFKQLFDO� DQG� WUDLQLQJ� DVVLVWDQFH� DQG� WKH� ,QGXVWULDO�'HYHORSPHQW�%DQN� WR� SURYLGH� ILQDQFH���7KH�JRYHUQPHQW�JUHDWO\�LQFUHDVHG�LWV�RZQ�EXGJHW�FRQWULEXWLRQ�WR�WKH�SURJUDP��WKRXJK�60(V�KDG�WR�SD\�D�SDUW�RI�WKH�FRVWV�RI�PRVW�VHUYLFHV�SURYLGHG�WR�WKHP�6LQJDSRUH6LQJDSRUH�LV�MXVWO\�UHQRZQHG�IRU�WKH�H[FHOOHQFH�RI�LWV�LQIUDVWUXFWXUH��LQ�WHFKQRORJ\�DV�ZHOO�DV�LQ�RWKHU�ILHOGV��:KLOH�UHO\LQJ�KHDYLO\�RQ�JLDQW�PXOWL�QDWLRQDO�FRUSRUDWLRQV��01&V��WR�OHDG�LWV�LQGXVWULDO� GULYH�� WKH�JRYHUQPHQW�KDV�DOVR�DWWHPSWHG� WR�ERRVW� LQGLJHQRXV�60(V�� ,Q������ WKH�(FRQRPLF� 'HYHORSPHQW� %RDUG� �('%�� ODXQFKHG� D� SURJUDP� WR� KHOS� 60(V� PRGHUQL]H� WKHLU�HTXLSPHQW�ZLWK� IXQGV� SURYLGHG� E\� WKH�81'3�� ,Q� WKH�PLG�����V� VHYHUDO� RWKHU� VFKHPHV� IRU�ILQDQFLDO� DVVLVWDQFH� ZHUH� DGGHG�� RI� WKHVH�� WKH� PRVW� VLJQLILFDQW� ZDV� WKH� 6PDOO� ,QGXVWULHV�)LQDQFH� 6FKHPH� WR� HQFRXUDJH� WHFKQRORJLFDO� XSJUDGLQJ�� 7KH� ����� UHFHVVLRQ� LQGXFHG� WKH�JRYHUQPHQW� WR� ODXQFK� VWURQJHU�PHDVXUHV�� DQG� WKH�9HQWXUH�&DSLWDO� )XQG�ZDV� VHW� XS� WR� KHOS�60(V�DFTXLUH�FDSLWDO�WKURXJK�ORZ�LQWHUHVW�ORDQV�DQG�HTXLW\��$�6PDOO�(QWHUSULVHV�%XUHDX�ZDV�HVWDEOLVKHG� LQ� ����� WR� DFW� DV� D� RQH�VWRS� FRQVXOWDQF\� DJHQF\�� WKLV� KHOSHG� 60(V� ZLWK�PDQDJHPHQW� DQG� WUDLQLQJ�� ILQDQFH� DQG� JUDQWV�� DQG� FRRUGLQDWLQJ� DVVLVWDQFH� IURP� RWKHU�DJHQFLHV��,Q�������D�86������PLOOLRQ�VFKHPH�ZDV�ODXQFKHG�WR�FRYHU�HLJKW�SURJUDPV�WR�KHOS�60(V�� LQFOXGLQJ� SURGXFW� GHYHORSPHQW� DVVLVWDQFH�� WHFKQLFDO� DVVLVWDQFH� WR� LPSRUW� IRUHLJQ�FRQVXOWDQF\�� YHQWXUH� FDSLWDO� WR� KHOS� WHFKQRORJ\� VWDUW�XSV�� URERW� OHDVLQJ�� WUDLQLQJ�� DQG�WHFKQRORJ\�WLH�XSV�ZLWK�IRUHLJQ�FRPSDQLHV��,Q� DGGLWLRQ�� WKH� 6LQJDSRUH� ,QVWLWXWH� RI� 6WDQGDUGV� DQG� ,QGXVWULDO� 5HVHDUFK� �6,6,5��GLVVHPLQDWHG� WHFKQRORJ\� WR� 60(V�� DQG� KHOSHG� WKHLU� H[SRUWV� E\� SURYLGLQJ� LQIRUPDWLRQ� RQ�IRUHLJQ� WHFKQLFDO� UHTXLUHPHQWV� DQG� KRZ� WR� PHHW� WKHP�� 7KH� 1DWLRQDO� 3URGXFWLYLW\� %RDUG�SURYLGHG� PDQDJHPHQW� DGYLFH� DQG� FRQVXOWDQF\� WR� 60(V�� 7KH� 7HFKQRORJ\� 'HYHORSPHQW�
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&HQWHU� KHOSHG� ORFDO� ILUPV� WR� LGHQWLI\� WKHLU� WHFKQRORJ\� UHTXLUHPHQWV� DQG� SXUFKDVH�WHFKQRORJLHV�� LW�DOVR�GHVLJQHG�WHFKQRORJ\�XSJUDGLQJ�VWUDWHJLHV��6LQFH�LWV�IRXQGDWLRQ�LQ�������WKH� 7'&� SURYLGHG� RYHU� ���� ILUPV� ZLWK� YDULRXV� IRUPV� RI� WHFKQLFDO� DVVLVWDQFH�� ,W� DOVR�DGPLQLVWHUHG� WKH� 6PDOO� ,QGXVWU\� 7HFKQLFDO� $VVLVWDQFH� 6FKHPH� �6,7$6�� DQG� 3URGXFW�'HYHORSPHQW� $VVLVWDQFH� 6FKHPH� WR� KHOS� ILUPV� GHYHORS� WKHLU� GHVLJQ� DQG� GHYHORSPHQW�FDSDELOLWLHV�� ,Q� IDFW�� LW JDYH� JUDQWV� RI� RYHU� �� ��PLOOLRQ� IRU� ��� 6,7$6V� LQ� WKH� SDVW� �� \HDUV��PDLQO\� WR� ORFDO� HQWHUSULVHV�� ,WV� HDUQLQJV� KDYH� ULVHQ� WR� D� OHYHO� ZKHUH� LWV� FRVW�UHFRYHUDEOH�DFWLYLWLHV�DUH�VHOI�ILQDQFLQJ���7KH�('%�HQFRXUDJHG�VXEFRQWUDFWLQJ�WR�ORFDO�ILUPV�WKURXJK�LWV�/RFDO�,QGXVWULHV�8SJUDGLQJ�3URJUDP� �/,83��� XQGHU� ZKLFK� 01&V� ZHUH� HQFRXUDJHG� WR� VRXUFH� FRPSRQHQWV� ORFDOO\� E\�µDGRSWLQJ¶� SDUWLFXODU� 60(V� DV� VXEFRQWUDFWRUV�� ,Q� UHWXUQ� IRU� D� FRPPLWPHQW�E\� WKH�01&V� WR�SURYLGH� RQ� WKH� MRE� WUDLQLQJ� DQG� WHFKQLFDO� DVVLVWDQFH� WR� VXEFRQWUDFWRUV�� WKH� JRYHUQPHQW�SURYLGHG�D�SDFNDJH�RI�DVVLVWDQFH�WR�WKH�ODWWHU��LQFOXGLQJ�FRVW�VKDULQJ�JUDQWV�DQG�ORDQV�IRU�WKH�SXUFKDVH�RI�HTXLSPHQW�RU�FRQVXOWDQF\�DQG�WKH�SURYLVLRQ�RI�WUDLQLQJ��%\�HQG����������01&V�DQG�����60(V�KDG�MRLQHG�WKLV�SURJUDP��2YHU����������WKH�WRWDO�YDOXH�RI�ILQDQFLDO�DVVLVWDQFH�E\�WKH�6LQJDSRUH�JRYHUQPHQW�WR�60(V�DPRXQWHG�WR�6������ELOOLRQ��RI�ZKLFK����SHUFHQW�ZDV�LQ� WKH� 6PDOO� ,QGXVWULHV� )LQDQFLQJ� 6FKHPH�� *UDQWV� RI� YDULRXV� NLQGV� DPRXQWHG� WR� 6�� �����PLOOLRQ�DQG�WKH�6NLOOV�'HYHORSPHQW�)XQG�IRU�6�������PLOOLRQ�+RQJ�.RQJ'HVSLWH�LWV�ODLVVH]�IDLUH�DSSURDFK�WR�LQGXVWU\��WKH�FRORQ\�SURYLGHV�VWURQJ�WHFKQLFDO�VXSSRUW�WR�LWV�60(V�WKURXJK�WKH�+RQJ�.RQJ�3URGXFWLYLW\�&RXQFLO��+.3&���+.3&�ZDV�WKH�ILUVW�VXSSRUW�LQVWLWXWLRQ� RI� LWV� NLQG� LQ� WKH� UHJLRQ�� VWDUWHG� LQ� ����� WR� KHOS� WKH� P\ULDG� VPDOO� ILUPV� WKDW�FRQVWLWXWH� WKH� EXON� RI� LQGXVWULDO� VHFWRU�� 7KH� IRFXV� RI� WKH� &RXQFLO� KDV� EHHQ� WR� KHOS� ILUPV�XSJUDGH� IURP� GHFOLQLQJ� LQWHQVLYH�LQWHQVLYH� PDQXIDFWXULQJ� WR� PRUH� DGYDQFHG�� KLJK� YDOXH�DGGHG� DFWLYLWLHV�� ,W� SURYLGHV� LQIRUPDWLRQ� RQ� LQWHUQDWLRQDO� VWDQGDUGV� DQG� TXDOLW\� DQG� JLYHV�WUDLQLQJ��FRQVXOWDQF\�DQG�GHPRQVWUDWLRQ�VHUYLFHV�RQ�SURGXFWLYLW\�DQG�TXDOLW\�WR�VPDOO�ILUPV�DW�VXEVLGL]HG�UDWHV��VHUYLQJ�RYHU�������ILUPV�HDFK�\HDU��,WV�RQ�OLQH�LQIRUPDWLRQ�UHWULHYDO�V\VWHP�KDV DFFHVV� WR� RYHU� ���� LQWHUQDWLRQDO� GDWDEDVHV� RQ� D� FRPSUHKHQVLYH� UDQJH�RI�GLVFLSOLQHV�� ,WV�OLEUDU\�WDNHV�RYHU�����MRXUQDOV�DQG�KDV�RYHU����WKRXVDQG�UHIHUHQFH�ERRNV��7KH�+.3&�DFWV�DV�D�PDMRU�DJHQW�IRU�WHFKQRORJ\�LPSRUW��GLIIXVLRQ�DQG�GHYHORSPHQW�IRU�DOO�WKH�PDLQ� LQGXVWULDO� DFWLYLWLHV� LQ� WKH�HFRQRP\�� ,W� ILUVW� LGHQWLILHV� UHOHYDQW�QHZ�WHFKQRORJLHV� LQ�WKH� LQWHUQDWLRQDO�PDUNHW�� WKHQ�EXLOGV�XS� LWV� RZQ�H[SHUWLVH� LQ� WKRVH� WHFKQRORJLHV�� DQG� ILQDOO\�LQWURGXFHV� WKHP�WR� ORFDO� ILUPV��6XFFHVVIXO�H[DPSOHV�RI� WKLV�DSSURDFK�LQFOXGH�VXUIDFH�PRXQW�WHFKQRORJ\� DQG� ��'� ODVHU� VWHUHR�OLWKRJUDSK\�� +.3&� KDV� DOVR� GHYHORSHG� D� QXPEHU� RI�
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&$'�&$0�&$(�V\VWHPV�IRU�WKH�SODVWLFV�DQG�PRXOGV�LQGXVWU\��RI�ZKLFK�RYHU�����KDYH�EHHQ�LQVWDOOHG� DOUHDG\�� +.3&� SURYLGHV� D� UDQJH� RI� PDQDJHPHQW� DQG� WHFKQRORJ\� UHODWHG� FRXUVHV��UHDFKLQJ� VRPH� ��� WKRXVDQG� SDUWLFLSDQWV� SHU� DQQXP�� )RU� ILUPV� XQDEOH� WR� UHOHDVH� VWDII�� LW�RUJDQL]HV�LQ�KRXVH�WUDLQLQJ�SURJUDPV�WDLORUHG�WR�LQGLYLGXDO�QHHGV��7R�KHOS�WKH�GLVVHPLQDWLRQ�RI� LQIRUPDWLRQ� WHFKQRORJ\�� WKH�FRXQFLO�KDV�VWUDWHJLF�DOOLDQFHV�ZLWK�PDMRU�FRPSXWHU�YHQGRUV��DQG� SURYLGHV� VSHFLDOO\� GHVLJQHG� VRIWZDUH� IRU� ORFDO� LQGXVWU\�� FRQVXOWDQF\� DQG� SURMHFW�PDQDJHPHQW�LQ�FRPSXWHUL]DWLRQ��+.3&�SURYLGHV�FRQVXOWDQF\�VHUYLFHV�LQ�,62������V\VWHPV��DQG� KDV� KHOSHG� VHYHUDO� ILUPV� LQ� +RQJ� .RQJ� WR� REWDLQ� FHUWLILFDWLRQ�� ,W� DVVLVWV� ILUPV� LQ�DXWRPDWLRQ�E\�GHVLJQLQJ�DQG�GHYHORSLQJ�VSHFLDO�SXUSRVH�HTXLSPHQW�DQG�DGYDQFHG�PDFKLQHV�WR�LPSURYH�SURFHVV�HIILFLHQF\��+.3&� LV� D� ODUJH� RUJDQL]DWLRQ�� ZLWK� RYHU� ���� FRQVXOWDQWV� DQG� VWDII�� D� ODERUDWRU\� DQG� D�GHPRQVWUDWLRQ� FHQWHU� WKDW� FDQ� VKRZ� WKH� DSSOLFDWLRQ� RI� QHZ� WHFKQRORJLHV� �LQ� &$'�&$0��DGYDQFHG�PDQXIDFWXULQJ�WHFKQRORJ\��VXUIDFH�PRXQW�WHFKQRORJ\��PLFUR�SURFHVVRU�WHFKQRORJ\��UDSLG� SURWRW\SLQJ� DQG� VR� RQ��� ,Q� ��������� LW� XQGHUWRRN� ������ FRQVXOWDQF\� DQG� WHFKQRORJ\�DVVLVWDQFH� SURMHFWV�� WUDLQHG� RYHU� ��� WKRXVDQG� SHRSOH� DQG� XQGHUWRRN� ������ FDVHV� RI�PDQXIDFWXULQJ�VXSSRUW�VHUYLFHV��%HFDXVH�VPDOO�ILUPV�KDYH�WURXEOH�LQ�JHWWLQJ�LQIRUPDWLRQ�RQ��DQG� DGRSWLQJ�� QHZ� WHFKQRORJLHV�� DQG� DUH�H[FHSWLRQDOO\�DYHUVH� WR� WKH� ULVN�DQG�FRVW� LQYROYHG��WKH�+.3&�KDV�DOZD\V�KDG�WR�VXEVLGL]H�WKH�FRVW�RI�LWV�VHUYLFHV��'HVSLWH�WKH�JURZWK�LQ�WKH�VKDUH�RI�UHYHQXH�HDUQLQJ�ZRUN�DQG�LWV�ZLWKGUDZDO�IURP�DFWLYLWLHV�LQ�ZKLFK�SULYDWH�FRQVXOWDQWV�KDYH�DSSHDUHG�� WKH�JRYHUQPHQW� VWLOO� FRQWULEXWHV� DERXW�KDOI� LWV�EXGJHW� ,W� LV� LPSRUWDQW� WR�QRWH� WKDW�WHFKQRORJLFDO�LQIRUPDWLRQ�PDUNHW�IDLOXUHV��DQG�WKH�QHHG�IRU�VXEVLGL]HG�VHUYLFHV��RFFXU�HYHQ�LQ�FRXQWULHV� OLNH� +RQJ� .RQJ� ZLWK� KLJKO\� PDUNHW�RULHQWHG� HFRQRPLHV� DQG� KLJKO\� GHYHORSHG�ILQDQFLDO�VHUYLFHV��7KH�+RQJ�.RQJ�JRYHUQPHQW�DOVR�VXSSRUWHG�ORFDO�GHVLJQ�FDSDELOLWLHV�E\�MRLQLQJ�WKH�SULYDWH�VHFWRU�LQ�VWDUWLQJ�D�VFKRRO�RI�GHVLJQ��,W�ILQDQFHG�WKH�+RQJ�.RQJ�'HVLJQ�,QQRYDWLRQ�&RPSDQ\�IURP�WKH�JRYHUQPHQW�EHFDXVH�SULYDWH�VHFWRU�GHVLJQ�VHUYLFHV�ZHUH�ODFNLQJ�DQG�ORFDO�ILUPV�ZHUH�QRW� DZDUH RI� WKHLU� YDOXH�� 2YHU� WKH� IRXU� \HDUV� RI� LWV� H[LVWHQFH� �PDLQO\� RQ� JRYHUQPHQW�ILQDQFLQJ��WKLV�YDOXH�KDV�EHHQ�UHFRJQL]HG��EXW�WKH�+.',&��QRZ�XQGHU�WKH�+.3&��LV�VWLOO�QRW�ILQDQFLDOO\� VHOI�VXSSRUWLQJ��1HYHUWKHOHVV�� WKH�JURZWK�RI�JDUPHQW�GHVLJQ�FDSDELOLWLHV� LQ�+RQJ�.RQJ�KDV�KHOSHG�LWV�H[SRUWHUV�WR�XSJUDGH�WKHLU�SURGXFWV�DQG�VWDUW�WR�HVWDEOLVK�WKHLU�RZQ�EUDQGV�LQ�LQWHUQDWLRQDO�PDUNHWV�
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,9��&RQFOXVLRQ�DQG�3ROLF\�,PSOLFDWLRQV
7KH�DERYH�GHVFULSWLRQV�LOOXVWUDWH�FOHDUO\�WKH�QHHG�WR�VXSSRUW�60(V��6LQFH�WKH�PRVW�PDWXUH�RU�G\QDPLF�LQGXVWULDOL]LQJ�FRXQWULHV�LQ�WKH�ZRUOG��ZLWK�ZHOO�IXQFWLRQLQJ�PDUNHWV�DQG�LQVWLWXWLRQV��IHHO�WKH�QHHG�WR�PRXQW�VXFK�FRPSUHKHQVLYH�PHDVXUHV��WKH�QHHG�LV�HYHQ�JUHDWHU�LQ�FRXQWULHV�DW�ORZHU� OHYHOV�RI�GHYHORSPHQW��7KH�FRPSHWLWLYH�FKDOOHQJHV�IRU� WKH�ODWWHU�DUH� MXVW�DV�JUHDW��DQG�WKH�UHVSRQVH�FDSDFLW\�RI�60(V�LV�IDU�PRUH�OLPLWHG��7R�VWDUW�ZLWK��WKH�EXVLQHVV�HQYLURQPHQW�PXVW�EH�FRQGXFLYH�WR�SULYDWH�VHFWRU�GHYHORSPHQW��ZLWK�PLQLPDO�WUDQVDFWLRQ�FRVWV�IRU�VPDOOHU�HQWHUSULVHV��FOHDU�DQG�WUDQVSDUHQW�UXOHV�DQG�D�VWDEOH�PDFURHFRQRPLF� HQYLURQPHQW�� $V� /HY\� ������� SXWV� LW�� ³7KH� OHDGLQJ� VRXUFH� RI� VXSSRUW� >IRU�60(V@�FRPHV�IURP�SULYDWH�FKDQQHOV� ± IURP�EX\HUV�DQG� WUDGHUV��VLPLODU�ILUPV��VXSSOLHUV�DQG�VXEFRQWUDFWLQJ�SULQFLSDOV��IURP�EDQNV�DQG�IURP�WKH�GHWHUPLQHG�HIIRUWV�RI�60(V�WKHPVHOYHV«�7KH�ILUVW�RUGHU�RI�EXVLQHVV�«�LV�WR�HQVXUH�WKDW�WKH�SULYDWH�PDUNHWSODFH�FDQ�ZRUN��WKDW�OLEHUDO�UXOHV� JRYHUQ� WKH� LQWHUQDWLRQDO� IORZ� RI� WHFKQLFDO� DQG� PDUNHWLQJ� UHVRXUFHV�� DQG� WKDW� SULYDWH�EDQNV�FDQ�JR�DERXW� WKHLU�EXVLQHVV�RI�PDNLQJ DQG�FROOHFWLQJ� ORDQV�DQG�HDUQLQJ�SURILWV� LQ� WKH�SURFHVV�´��S������+RZHYHU�� SULYDWH� VXSSRUW� PHFKDQLVPV�� ZKLOH� QHFHVVDU\�� DUH� QRW� VXIILFLHQW�� 3URDFWLYH�SROLF\�LV�QHHGHG�WR�SURPRWH�60(�FRPSHWLWLYHQHVV��:KLOH�VRPH�RI�LW�FDQ�EH�VHOI�ILQDQFLQJ��D�ODUJH�FRPSRQHQW�PD\�QHHG�WR�EH�VXEVLGL]HG��,Q�D�JOREDOL]LQJ�FRQWH[W��SHUKDSV�WKH�ILUVW�QHHG�LV�WR�PDNH�ILUPV�IXOO\�DZDUH�RI�WKH�FRPSHWLWLYH�FKDOOHQJHV�WKH\�KDYH�WR�IDFH��7KH�QH[W�LV�WR�KHOS�WKHP� SUHSDUH� WR� PHHW� WKH� FKDOOHQJH�� E\� XQGHUVWDQGLQJ� WKHLU� VWUHQJWKV� DQG� ZHDNQHVVHV� �E\�EHQFKPDUNLQJ��WHFKQRORJ\�DXGLWV�RU�VNLOOV�DXGLWV���DQG�SURYLGLQJ�WKH�LQSXWV�WKH\�QHHG�WR�KHOS�WKHP� XSJUDGH�� 7KH� PDLQ� LQSXWV� DUH� ILQDQFH�� PDUNHW� LQIRUPDWLRQ�� PDQDJHPHQW� WRROV��WHFKQRORJ\��VNLOOV�DQG�OLQNV�ZLWK�VXSSRUW�LQVWLWXWLRQV��7KH�H[SHULHQFH�RI�7DLZDQ�VXJJHVWV�WKDW�WKH�EHVW�ZD\�WR�SURYLGH�WKHVH�LQSXWV�LV�E\�FRPELQLQJ�WKHP�LQ�DQ�DWWUDFWLYH�SDFNDJH UDWKHU�WKDQ�GHOLYHULQJ� WKHP�SLHFHPHDO��60(V� WHQG� WR�DYRLG�JRLQJ� WR�VXSSRUW� LQVWLWXWLRQV�ZKHUH�D� ORW�RI�WLPH�DQG�IRUPDOLWLHV�DUH�LQYROYHG�LQ�JHWWLQJ�DVVLVWDQFH��7KH\�RIWHQ�FDQQRW�LGHQWLI\�DQG�GHILQH�WKHLU�RZQ�QHHGV�FOHDUO\�HQRXJK�WR�VHHN�WKH�EHVW�UHPHGLHV��7KXV��D�VHUYLFH�WKDW�FDQ�UHDFK�RXW��KHOS� ILUPV� WR� GHILQH� WKHLU� SUREOHPV� DQG� GHYLVH� D� SDFNDJH� RI� PHDVXUHV� WR� GHDO� ZLWK� WKHVH�SUREOHPV�KDV�WKH�EHVW�FKDQFH�RI�VXFFHVV��7KHUH�DUH�WRR�PDQ\�VSHFLILF�SROLFLHV�WKDW�FDQ�EH�XQGHUWDNHQ�WR�VXSSRUW�60(V�WR�PHULW�IXOO�GLVFXVVLRQ�KHUH��:KDW�LV�SHUKDSV�PRUH�XVHIXO�LV�WR�OD\�RXW�VRPH�JHQHUDO�SULQFLSOHV�RI�VXSSRUW��WDNLQJ�VXSSRUW�SROLFLHV�IRU�60(V�SHU�VH VHSDUDWHO\�IURP FOXVWHUV�
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6XSSRUW�3ROLFLHV�IRU�60(V5RPLMQ��������SURYLGHV�D�XVHIXO�FDWDORJXH�RI�SROLF\�UHFRPPHQGDWLRQV��ZKLFK�VKH�WHUPV�WKH�µQLQH�IROG�&¶� DSSURDFK�� EXLOGLQJ� XSRQ� WKH� µ7ULSOH�&¶� DSSURDFK� SURSRVHG� E\�+XPSKUH\� DQG�6FKPLW]���������5RPLMQ¶V�UHFRPPHQGDWLRQV�DUH�WKH�IROORZLQJ��µ1LQH�)ROG�&¶�DSSURDFK�WR�VXSSRUWLQJ�60(V��� &XVWRPHU�RULHQWDWLRQ��$Q�DSSURDFK�LQ�ZKLFK�SURMHFW�HIIRUWV�DUH�GULYHQ�E\�PHHWLQJ�FXVWRPHU�QHHGV�DQG�GHPDQGV�UDWKHU�WKDQ�µVXSSO\�SXVK¶�E\�VXSSRUW�LQVWLWXWLRQV���� &ROOHFWLYLW\��6XSSRUW�LV�OLNHO\�WR EH�PRUH�HIIHFWLYH�ZKHQ�LW�LV�SURYLGHG�WR�JURXSV�RI�60(V� UDWKHU� WKDQ� LQGLYLGXDO�SURGXFHUV��*URXS�EDVHG�DVVLVWDQFH� LV�QRW�RQO\�PRUH�FRVW�HIIHFWLYH� DQG� SUDFWLFDO� WKDQ� LQGLYLGXDO� VXSSRUW�� LW� FDQ� DOVR� OHDG� WR� WKH�HVWDEOLVKPHQW�RI�OLQNDJHV�EHWZHHQ�60(V�WKDW�FDQ OHDG�WR�LQFUHDVHG�HIILFLHQF\�DQG�LQWHUDFWLYH�OHDUQLQJ��� &XPXODWLYHQHVV��2QH�RII� LPSURYHPHQWV� DUH� RI� OLPLWHG� XVH��%HLQJ� FRPSHWLWLYH� LV�QRW� D� VWDWH� EXW� D� SURFHVV� WKDW� UHTXLUHV� FRQWLQXRXV� LPSURYHPHQWV�� 7KLV� LQ� WXUQ�UHTXLUHV� WKDW� ILUPV� �RU� FOXVWHUV� RI� ILUPV�� EXLOG� XS� D� FDSDFLW\� WR� FRQWLQXRXVO\�XSJUDGH� WKHLU� SURGXFWV�� SURFHVVHV� DQG�SURGXFWLRQ�RUJDQL]DWLRQ�DQG�EHFRPH�PRUH�VHOI�UHOLDQW� LQ� WKLV�UHVSHFW��$�VLPLODU�FULWHULRQ�RI�VHOI�UHOLDQFH�LV�QRZ�DOVR�DSSOLHG�WR�VRPH�VXSSRUW�SURJUDPV�WKHPVHOYHV��LQ�WKDW�WKH\�PXVW�HYROYH�LQVWLWXWLRQDO�IRUPV�RI��XVXDOO\�FROOHFWLYH��VHOI�KHOS�WKDW�ZLOO��RYHU�WLPH��VWDUW�WR�IXQFWLRQ�LQGHSHQGHQWO\�IURP�DQ�H[WHUQDO�DLG�DJHQF\��� &DSDELOLW\� IRFXV� $OWKRXJK� WKH� QRQ�DYDLODELOLW\� RI� DSSURSULDWH� µKDUGZDUH¶� �L�H��PDFKLQHU\� DQG� HTXLSPHQW�� FDQ� VRPHWLPHV� EH� D� FUXFLDO� FRQVWUDLQW� RQ� WKH�FRPSHWLWLYHQHVV� RI� 60(�� WKH� GHYHORSPHQW� RI� WKH� FDSDELOLWLHV� LV� DV� LPSRUWDQW��8VXDOO\�� 60(� QHHG� WR� DFTXLUH� HQKDQFHG� NQRZOHGJH� DQG� VNLOOV� DERXW� KRZ� WR�FKRRVH��XVH�DQG�LPSURYH�WHFKQRORJ\���� &RQWH[W� DQG�&RPSOHPHQWDULW\�� $� VXSSRUWLYH�PDFUR�HFRQRPLF� HQYLURQPHQW� LV� RI�WKH�XWPRVW�LPSRUWDQFH��,Q�WKH�FXUUHQW�FRQWH[W��µVXSSRUWLYH¶�LV�SULPDULO\�GHILQHG�LQ�WHUPV� RI� WKH� SUHVHQFH� RI� JURZLQJ� DQG� WHFKQRORJLFDOO\� G\QDPLF� PDUNHWV� WKDW�FRQVWDQWO\� SURYLGH� QHZ� SRWHQWLDO� RSSRUWXQLWLHV� IRU� WHFKQRORJLFDO� XSJUDGLQJ� RI�60(��7KH� FRQWHQW� RI� WKH� DVVLVWDQFH� KDV� WR� EH� WDLORUHG� WR� ILW� WKH�JHQHUDO� OHYHO� RI�HFRQRPLF� DQG� WHFKQRORJLFDO� GHYHORSPHQW� RI� WKH� HFRQRP\� LQ�TXHVWLRQ��7KLV�PD\�DSSHDU�REYLRXV��EXW�ROGHU�SURMHFWV�GLG�VXIIHU� IURP�VXFK� ODFN�RI� ILW��)RU�H[DPSOH��PDQ\�ORZ�LQFRPH�FRXQWULHV�WULHG�WR�SURPRWH�VXEFRQWUDFWLQJ�VFKHPHV�SUHPDWXUHO\��2QO\�QRZ�� LW� LV�RQO\� LQ� WKH� UHODWLYHO\�DGYDQFHG�HFRQRPLHV�RI�6RXWKHDVW�DQG�(DVW�$VLD� VXFK� DV� 6RXWK� .RUHD� ZKHUH� WKH� ZHDNQHVVHV� LQ� ORFDO� VXEFRQWUDFWLQJ� LV�HPHUJLQJ� DV� D� ERWWOHQHFN�� 7KLV� LV� WKH� VRUW� RI� µGHPDQG�SXOO¶� HQYLURQPHQW� ZKHUH�WKHUH� LV� D� ORW� RI� VFRSH� WR� EXLOG� WHFKQRORJLFDO� VXSSRUW� SURJUDPV� IRU� 60(�DURXQG�EDFNZDUG�OLQNDJH�GHYHORSPHQW�LQ�WKH�HFRQRP\�LQ�JHQHUDO���� &RQFHQWUDWLRQ�� (DUOLHU� SURJUDPV� RIWHQ� ODFNHG� HIIHFWLYHQHVV� EHFDXVH� WKH�LQVWLWXWLRQV�GHOLYHULQJ�WKHP�ZHUH�µVSUHDGLQJ�WKHLU�HIIRUWV�WRR�WKLQO\¶�LQ�WHUPV�RI�WKH�QXPEHU�DQG�YDULHW\�RI�HFRQRPLF�DFWLYLWLHV��7KXV��LW�ZDV�YHU\�GLIILFXOW�WR�EXLOG�XS�LQ�GHSWK� H[SHUWLVH� DERXW� WKH� WHFKQRORJLFDO� DQG�PDUNHW� FKDUDFWHULVWLFV� RI� VSHFLILF�LQGXVWULHV� DQG� WKH�PDLQ� DFWRUV� LQ� WKHVH� LQGXVWULHV�� KRZ� 60(V� DUH� SRVLWLRQHG� LQ�WKHVH� LQGXVWULHV� DQG� ZKDW� WKHLU� PDLQ� LQGXVWU\�VSHFLILF� SUREOHPV� PLJKW� EH���
� 5RPLMQ�������
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5HVHDUFK� DQG� DVVLVWDQFH� VKRXOG� FRQFHQWUDWH� RQ� FRPPRGLW\�VSHFLILF� VXE�VHFWRUV��%\� JLYLQJ� FRQVLGHUDEOH� ZHLJKW� WR� WKH� VWXG\� RI� LQWHUDFWLRQV� EHWZHHQ� ILUPV� RI�GLIIHUHQW� VL]HV� DQG� DW� GLIIHUHQW� VWDJHV� LQ� WKH� VXSSO\� FKDLQ�� WKLV� DSSURDFK� FDQ�SURYLGH�D�PRUH� WKRURXJK� LQVLJKW� LQWR� WKH�FRPSHWLWLYH�FRQWH[W� LQ�ZKLFK�WKH�WDUJHW�HQWHUSULVHV�RSHUDWH���� &RPSHWHQFH�DQG�&UHGLELOLW\��7KH�µWKLQ�VSUHDG¶�RI�WHFKQLFDO�DVVLVWDQFH�SURMHFWV�DQG�SURJUDPV� ZDV� QRW� WKH� RQO\� IDFWRU� UHVSRQVLEOH� IRU� WKH� LQDGHTXDWH� H[SHUWLVH� RI�DJHQFLHV�� 7KH� TXDOLW\� RI� PDQ\� SURMHFWV� DOVR� VXIIHUHG� GXH� WR� LQDGHTXDWH�SURIHVVLRQDO� DQG� HGXFDWLRQDO� EDFNJURXQG� RI� WKH� DVVLVWDQFH� SHUVRQQHO�� ,Q� UHFHQW�DVVLVWDQFH� LQWHUYHQWLRQV� D� WUHQG� WRZDUGV� SURIHVVLRQDOL]DWLRQ� RI� DVVLVWDQFH� LV�QRWLFHDEOH��HVSHFLDOO\�LQ�WKH�PRUH�DGYDQFHG�GHYHORSLQJ�FRXQWULHV�LQ�$VLD��7KLV�KDV�DOVR�LPSURYHG�WKHLU�FUHGLELOLW\�WR�EHQHILFLDULHV�DQG�RWKHU�DFWRUV�ZKRP�WKH\�QHHG�WR�LQYROYH�LQ�WKHLU�SURMHFWV�DQG�SURJUDPV��� &RRUGLQDWLRQ�� (DUO\� DVVLVWDQFH� HIIRUWV� DOVR� VXIIHUHG� IURP� ODFN� RI� FRRUGLQDWLRQ�EHWZHHQ�GLIIHUHQW�VHUYLFH�SURYLGHUV�DQG�VXSSRUW�DFWLYLWLHV��7KLV�LV�PRVW�HYLGHQW�LQ�WKH� (DVW� DQG� 6RXWKHDVW� $VLDQ� FRXQWULHV� ZKHUH� JRYHUQPHQWV� KDYH� WHQGHG� WR�HVWDEOLVK� YHU\� HODERUDWH� DQG� ZLGH�UDQJLQJ� VXSSRUW� VWUXFWXUHV� IRU� 60(��HQFRPSDVVLQJ� PDQ\� GLIIHUHQW� ILQDQFLQJ�� WUDLQLQJ�� DQG� FRQVXOWLQJ� SURMHFWV� DQG�SURJUDPV��7KH�UHVSRQVLELOLW\�IRU�WKHVH�SURJUDPV�ZRXOG�EH�GLVWULEXWHG�ZLGHO\�RYHU�GLIIHUHQW� JRYHUQPHQWDO� LQVWLWXWLRQV� DQG� GHSDUWPHQWV�� ,QHIILFLHQFLHV� LQ� DVVLVWDQFH�GHOLYHU\�ZHUH�FRPPRQ�EHFDXVH�RI�GXSOLFDWLRQ�RI�HIIRUW��7R�PDNH�PDWWHUV�ZRUVH��SURJUDPV� ZRXOG� IUHTXHQWO\� EH� UHYDPSHG�� PHUJHG� ZLWK� RWKHU� LQLWLDWLYHV�� RU�UHSODFHG� ZLWK� QHZ� RQHV�� 6XFK� REYLRXV� ODFN� RI� WUDQVSDUHQF\� PXVW� KDYH� EHHQ� D�QLJKWPDUH�IRU�PDQ\�SRWHQWLDO�EHQHILFLDULHV��,W�PXVW�KDYH�EHHQ�D�ELJ�HIIRUW�VLPSO\�WR�ILQG�RXW�KRZ�WKH�VXSSRUW�VWUXFWXUH�ZRUNHG�DQG�ZKHUH�WR�WXUQ�IRU�ZKLFK�W\SH�RI�DVVLVWDQFH�� ,Q� UHFHQW� \HDUV�� RQH� VHHV� WKDW� JRYHUQPHQWV� LQ� WKHVH� FRXQWULHV� KDYH�EHJXQ� WR� LPSURYH� PDWWHUV� E\� LQWURGXFLQJ� µRQH� ZLQGRZ¶� DVVLVWDQFH� GHOLYHU\��0H\DQDWKDQ���������� µ&DUURW�DQG�VWLFN¶� DSSURDFK�� :H� KDYH� VHHQ� WKDW� WKH� IODZHG� LQFHQWLYH� VWUXFWXUH�ERWK�IRU�WKH�DVVLVWDQFH�SURYLGHUV�DQG�WKH�EHQHILFLDULHV�ZDV�SHUKDSV�WKH�VLQJOH�PRVW�LPSRUWDQW� FDXVH� RI� IDLOXUH� LQ� WKH� HDUO\� 60(� WHFKQRORJ\� �DQG� RWKHU� W\SHV� RI��VXSSRUW� SURMHFWV�� $� PRUH� HIIHFWLYH� DSSURDFK� LV� D� FRPELQDWLRQ� RI� µFDUURWV¶�� L�H��SRWHQWLDO�UHZDUGV�WKDW�ZLOO�PRWLYDWH�WKH�SDUWLFLSDQWV�WR�WDNH�DFWLRQ��DQG�µVWLFNV¶��L�H��D� VHW� RI� VDQFWLRQV� WKDW� FRPH� LQWR� RSHUDWLRQ�ZKHQ� WKH\� IDLO� WR� GR� WKHLU� EHVW�� 7KH�GHVLJQ� RI� D� EDODQFHG� FRPELQDWLRQ� RI� FDUURWV� DQG� VWLFNV� LV� D� GLIILFXOW� WDVN�� ,W�JHQHUDOO\�UHTXLUHV�WKDW�RQH�QRW�RQO\�SD\�DWWHQWLRQ�WR�HFRQRPLF�DVSHFWV�EXW�DOVR�WR�WKH� LQVWLWXWLRQDO� DQG� VRFLR�SROLWLFDO� FRQWH[W� ZLWKLQ� ZKLFK� SURMHFWV� DUH� WR� EH�LPSOHPHQWHG�
&OXVWHU�'HYHORSPHQW,Q� WKH� FRQWH[W� RI� FOXVWHUV�� LW� LV� XVHIXO� WR� ORRN� DW� WKH� UHFRPPHQGDWLRQV� E\�$OEDOGHMR� �������EDVHG�RQ�KLV� VWXG\�RI�D� WR\�PDQXIDFWXULQJ�FOXVWHU�DQG� WKH�DVVLVWDQFH�SURYLGHG�E\�$,-8�� WKH�7R\�,QVWLWXWH�� LQ�6SDLQ� +LV�SUDFWLFDO�DGYLFH� IRU�VXSSRUW�FHQWHUV� IRFXVHV�RQ� WKH�SULQFLSOHV�RI�QHWZRUNLQJ�DQG�FRRUGLQDWLRQ���+H�RIIHUV�DGYLFH�IRU�VXSSRUW�FHQWHUV�RQ�VXFK�LPSRUWDQW�WKLQJV�DV� VHOHFWLQJ� DQ� DFFHVVLEOH� ORFDWLRQ�� WKH� EHVW� ZD\� WR� SURYLGH� WKHLU� VHUYLFH�� DQG� VHWWLQJ�UHDVRQDEOH� IHHV� WR� DWWUDFW� WKH� WDUJHWHG�FRPSDQLHV�� �+H�DOVR�DGGUHVVHV�RWKHU� LPSRUWDQW�GXWLHV�
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VXFK�DV�HQFRXUDJLQJ�DFWLYH�60(�SDUWLFLSDWLRQ� LQ�SROLF\� UHIRUP�� IRVWHULQJ� WKH�FDSDELOLWLHV�RI�ORFDO� ILUPV�� DFWLQJ� DV� DQ� LQWHUPHGLDU\� LQ� WHFKQRORJLFDO� GLIIXVLRQ�� DQG� HQFRXUDJLQJ� WKH�GHYHORSPHQW�RI�ZHOO�UHVHDUFKHG�DQG�LQQRYDWLYH�SURGXFWV���VHH�$SSHQGL[�&�2WKHU�PHDVXUHV�WR�SURPRWH�60(V�LQYROYH�WKH�HQFRXUDJHPHQW�RI�VXEFRQWUDFWLQJ�ORFDOO\�DQG�LQWHUQDWLRQDOO\��6RPH�RI� WKH�PRVW�G\QDPLF�60(V� LQ�(DVW�$VLD�DUH� LQ�H[SRUW�DFWLYLWLHV��ZLWK�IRUHLJQ� EX\HUV� RU� VXEFRQWUDFWRUV� SURYLGLQJ� WKH� µPLVVLQJ� HOHPHQWV¶� WKH\� QHHG� WR� EH� IXOO\�FRPSHWLWLYH�� 7KHVH� JHQHUDOO\� LQFOXGH� WHFKQLFDO� DQG� TXDOLW\� DVVLVWDQFH�� KHOS�ZLWK� SXUFKDVLQJ�WKH� ULJKW� HTXLSPHQW� DQG� LQSXWV�� SURGXFW� GHVLJQ� DQG�� RI� FRXUVH�� PDUNHWLQJ�� $SDUW� IURP�SURYLGLQJ�VXLWDEOH� LQIUDVWUXFWXUH� �(3=V���D�FRQGXFLYH�WUDGH�DQG�)',�SROLF\�HQYLURQPHQW�DQG�IOH[LEOH��WUDLQDEOH�ODERU��WKH�JRYHUQPHQW�FDQ�DVVLVW�VXEFRQWUDFWLQJ�OLQNDJHV�E\�YDULRXV�PHDQV��VHH�6LQJDSRUH¶V�H[DPSOH�DERYH���
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$SSHQGL[�$��&KDQJLQJ�7HFKQRORJ\�&RPSRVLWLRQ�RI�:RUOG�([SRUWV�DQG�'HYHORSLQJ�&RXQWULHV
7KH� VKDUH� LQ�ZRUOG� WUDGH� RI� WHFKQRORJLFDOO\� FRPSOH[� SURGXFWV� KDV� ULVHQ� VWHDGLO\ LQ� UHFHQW�\HDUV��,Q�IDFW��WKH�KLJKHU�WKH�OHYHO�RI�WHFKQRORJLFDO�VRSKLVWLFDWLRQ��WKH�KLJKHU�WKH�JURZWK�UDWH�± DQG� WKH�GLIIHUHQFHV� LQ�G\QDPLVP� LQFUHDVH�RYHU� WLPH��:RUOG� H[SRUWV� RI�SULPDU\�SURGXFWV�JUHZ� DW� D� PRGHVW� ���� SHUFHQW� SHU� DQQXP GXULQJ� ���������� DQG� DW� RQO\� ���� SHUFHQW� RYHU���������� $W� WKH� RWKHU� HQG� RI� WKH� VSHFWUXP�� KLJK� WHFKQRORJ\� SURGXFWV� �ILQH� FKHPLFDOV��HOHFWURQLFV��DLUFUDIW�DQG�SUHFLVLRQ�LQVWUXPHQWV��JUHZ�DW�DURXQG����SHUFHQW�S�D��FRPSRXQG�LQ�ERWK� SHULRGV��0HGLXP� WHFKQRORJ\� SURGXFWV� �PDFKLQHU\�� VLPSOH� HOHFWURQLFV�� FKHPLFDOV� DQG�WUDQVSRUW�HTXLSPHQW��JUHZ�DW�����SHUFHQW�DQG�����SHUFHQW��/RZ�WHFKQRORJ\�SURGXFWV��WH[WLOHV��FORWKLQJ�� WR\V�� VLPSOH� PHWDO� DQG� SODVWLF� SURGXFWV�� IRRWZHDU�� JUHZ� DW� ���� SHUFHQW� DQG� ����SHUFHQW�� DQG� UHVRXUFH� EDVHG� PDQXIDFWXUHV� DW� ���� SHUFHQW� DQG� ���� SHUFHQW�� :KHQ� H[SRUW�JURZWK� UDWHV�JHQHUDOO\�GHFOLQHG�DIWHU� WKH�����V��FRPSOH[�SURGXFWV�PDLQWDLQHG� WKHLU�JURZWK�EHWWHU�WKDQ�VLPSOHU�SURGXFWV��2I�WKH�YDOXH�RI�WKH�ILIW\�PRVW�G\QDPLF�H[SRUWV�LQ�WKH�ZRUOG�RYHU������������PHGLXP�DQG�KLJK WHFKQRORJ\� SURGXFWV� DFFRXQWHG� IRU� D� IXOO� ��� SHUFHQW�� :LWKLQ� WKHVH� µXOWUD�G\QDPLF¶�H[SRUWV�� KLJK� WHFKQRORJ\� SURGXFWV� DJDLQ� JUHZ� WKH� IDVWHVW�� IROORZHG�E\�PHGLXP� WHFKQRORJ\�SURGXFWV�� /RZ� WHFKQRORJ\� SURGXFWV� ZHUH� WKH� VORZHVW� JURZLQJ� FDWHJRU\�� 7HFKQRORJLFDO�VRSKLVWLFDWLRQ�LV�WKXV�LQFUHDVLQJO\�LPSRUWDQW�IRU�WUDGH�JURZWK��2YHU� ��������� GHYHORSLQJ� FRXQWULHV� KDG� IDVWHU� UDWHV� RI� H[SRUW� JURZWK� WKDQ� GHYHORSHG�RQHV�LQ�DOO�FDWHJRULHV��,Q�OLQH�ZLWK�UHFHLYHG�WUDGH�WKHRU\��WKHLU�VKDUH�ZDV�KLJKHVW��DURXQG����SHUFHQW�� LQ� ORZ� WHFKQRORJ\� SURGXFWV� DW� WKH� HQG� RI� WKH� SHULRG�� +RZHYHU�� FRQWUDU\� WR�H[SHFWDWLRQV�� WKHLU� JURZWK� UDWHV� URVH� ZLWK� WHFKQRORJLFDO� FRPSOH[LW\�� &RQVHTXHQWO\�� WKHLU�VKDUH� LQ� KLJK� WHFKQRORJ\� H[SRUWV� ���� SHUFHQW�� ZDV� KLJKHU� WKDQ� IRU� UHVRXUFH� EDVHG� DQG�PHGLXP�WHFKQRORJ\�H[SRUWV��DQG�ZLOO�VRRQ�RYHUWDNH�WKHLU�VKDUH�RI�ORZ�WHFKQRORJ\�H[SRUWV��,Q������� WKH� YDOXH� RI� WKHLU� KLJK� WHFKQRORJ\� H[SRUWV� ������ ELOOLRQ�� ZDV� KLJKHU� WKDQ� ORZ�WHFKQRORJ\�H[SRUWV�������ELOOLRQ���DQG�FRPSULVHG�WKH�ODUJHVW�VLQJOH�FDWHJRU\��7KLV�ZDV�SDUWO\GXH� WR� WKH� UHORFDWLRQ� RI� LQWHQVLYH�LQWHQVLYH� SURFHVVHV� LQ� KLJK� WHFKQRORJ\� SURGXFWLRQ� E\�71&V��DQG�SDUWO\� WR� WKH�JURZWK�RI� LQGLJHQRXV�FDSDELOLWLHV� LQ�FRXQWULHV� OLNH�WKH�5HSXEOLF�RI�.RUHD�DQG�7DLZDQ�3URYLQFH��([SRUW�VXFFHVV�LQ�WKH�GHYHORSLQJ�ZRUOG��KRZHYHU��ZDV�KLJKO\�FRQFHQWUDWHG�E\�UHJLRQ�DQG�FRXQWU\��$VLDQ�GHYHORSLQJ�FRXQWULHV�DFFRXQWHG�IRU����SHUFHQW�RI�WRWDO�PDQXIDFWXUHG�H[SRUWV��
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DQG����SHUFHQW�RI�KLJK�WHFKQRORJ\�H[SRUWV��/DWLQ�$PHULFD�DFFRXQWHG�IRU����SHUFHQW�RI�WKH�WRWDO�� ���SHUFHQW� RI� UHVRXUFH�EDVHG�����SHUFHQW�RI� ORZ� WHFKQRORJ\�����SHUFHQW�RI�PHGLXP�WHFKQRORJ\� DQG� ��� SHUFHQW� RI� KLJK� WHFKQRORJ\� PDQXIDFWXUHV�� 0H[LFR� GRPLQDWHG� /DWLQ�$PHULFDQ� H[SRUW� DFWLYLW\� DIWHU� ������ PDLQO\� EHFDXVH� RI� 1$)7$�� LQ� ������ LW� DORQH�DFFRXQWHG� IRU� ��� SHUFHQW� RI� WKH� UHJLRQ¶V KLJK� WHFKQRORJ\�� ��� SHUFHQW� RI� PHGLXP�WHFKQRORJ\�DQG����SHUFHQW�RI�ORZ�WHFKQRORJ\��H[SRUWV��6XE�6DKDUDQ�$IULFD�FRQWULEXWHG�����SHUFHQW� RI� WKH� GHYHORSLQJ� ZRUOG¶V� PDQXIDFWXUHG� H[SRUWV� LQ� ������ LI� 6RXWK� $IULFD� DQG�0DXULWLXV� DUH� H[FOXGHG� DUH� H[FOXGHG�� WKH� VKDUH� GURSV� WR� ���� SHUFHQW� �LQ� KLJK� WHFKQRORJ\�SURGXFWV��WR�����SHUFHQW�DQG�UHVSHFWLYHO\��-XVW����HFRQRPLHV�DFFRXQW�IRU����SHUFHQW�RI� WRWDO�PDQXIDFWXUHG�H[SRUWV�E\�GHYHORSLQJ�FRXQWULHV� LQ������� �7KHVH�DUH�FRPSRVHG�RI�QLQH�FRXQWULHV� LQ�$VLD��WKH�IRXU�PDWXUH�QHZO\�LQGXVWULDOL]LQJ�HFRQRPLHV��1,(V���WKH�WKUHH�QHZ�1,(V��,QGLD�DQG�&KLQD��DQG�WKUHH�LQ�/DWLQ�$PHULFD� �$UJHQWLQD��%UD]LO� DQG�0H[LFR��� �7KH� OHYHO� RI� FRQFHQWUDWLRQ� KDV� LQFUHDVHG� RYHU�WLPH�� IURP� ��� SHUFHQW� LQ� ������ 7KH� OHYHO� RI� FRQFHQWUDWLRQ� ULVHV� E\� WHFKQRORJLFDO�VRSKLVWLFDWLRQ�� EHLQJ� ORZHVW� LQ� UHVRXUFH� EDVHG� GHYHORSLQJ� FRXQWU\� H[SRUWV� LQ� �����ZHUH��KLJK� WHFKQRORJ\� ��� SHUFHQW��0HGLXP� WHFKQRORJ\� ��� SHUFHQW�� ORZ� WHFKQRORJ\� ��� SHUFHQW�DQG�UHVRXUFH�EDVHG����SHUFHQW���7KH�FRQFHQWUDWLRQ�OHYHO�IRU�WRWDO�PDQXIDFWXUHG�H[SRUWV�ZDV����SHUFHQW�
6RXUFH��/DOO��������
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$SSHQGL[�%�60(�6XSSRUW�LQ�7DLZDQ
7DLZDQ�KDV�DURXQG���������60(V��DFFRXQWLQJ�IRU����SHUFHQW�RI�HPSOR\PHQW�����SHUFHQW�RI�*13�DQG����SHUFHQW�RI�PDQXIDFWXUHG�H[SRUWV��DQG�DQ�LPSUHVVLYH�VHW�RI�SURJUDPV�WR�VXSSRUW�WKHP�7KH�IROORZLQJ�SURYLGHV�D�WKXPEQDLO�VNHWFK�,Q�������WKH�JRYHUQPHQW�VHW�XS�WKH�0HGLXP�DQG�6PDOO�%XVLQHVV�$GPLQLVWUDWLRQ�WR�VXSSRUW�60(� GHYHORSPHQW� DQG� FR�RUGLQDWH� WKH� VHYHUDO� DJHQFLHV� WKDW� SURYLGHG� WKHP� DVVLVWDQFH��)LQDQFLDO�DVVLVWDQFH�LV�SURYLGHG�E\�WKH�7DLZDQ�0HGLXP�%XVLQHVV�%DQN��WKH�%DQN�RI�7DLZDQ��WKH�6PDOO� DQG�0HGLXP�%XVLQHVV�&UHGLW�*XDUDQWHH�)XQG��DQG� WKH�6PDOO�%XVLQHVV� ,QWHJUDWHG�$VVLVWDQFH�&HQWHU��0DQDJHPHQW� DQG� WHFKQRORJ\� DVVLVWDQFH�ZDV� SURYLGHG� E\� WKH� &KLQD� 3URGXFWLYLW\�&HQWHU��WKH� ,QGXVWULDO� 7HFKQRORJ\� 5HVHDUFK� ,QVWLWXWH� �,75,�� DQG� D� QXPEHU� RI� LQGXVWULDO� WHFKQRORJ\�FHQWHUV� �IRU�PHWDO� LQGXVWU\�� WH[WLOHV��ELRWHFKQRORJ\�� IRRG��DQG�LQIRUPDWLRQ���7KH�JRYHUQPHQW�FRYHUHG�XS� WR�������SHUFHQW�RI�FRQVXOWDWLRQ�IHHV� IRU�PDQDJHPHQW�DQG�WHFKQLFDO�FRQVXOWDQF\�VHUYLFHV� IRU�60(V�� �7KH�0HGLXP�DQG�6PDOO�%XVLQHVV�$GPLQLVWUDWLRQ�HVWDEOLVKHG�D�IXQG�IRU�60(�SURPRWLRQ�RI�17�����ELOOLRQ��7KH�³&HQWHU�6DWHOOLWH�)DFWRU\�3URPRWLRQ�3URJUDP´�RI�WKH�0LQLVWU\�RI�(FRQRPLF�$IIDLUV� LQWHJUDWHG�VPDOOHU� IDFWRULHV�DURXQG�D�SULQFLSDO�RQH��VXSSRUWHG�E\�YHQGRU�DVVLVWDQFH�DQG�SURGXFWLYLW\� UDLVLQJ�HIIRUWV��%\������ WKHUH�ZHUH����QHWZRUNV�ZLWK�������VDWHOOLWH�IDFWRULHV�LQ�RSHUDWLRQ��PDLQO\�LQ�WKH�HOHFWURQLFV�LQGXVWU\��6HYHUDO� WHFKQRORJ\� UHVHDUFK� LQVWLWXWHV� VXSSRUW� 5	'� LQ� WKH� SULYDWH VHFWRU�� SULPDULO\� LQ�60(V��7KH�&KLQD�7H[WLOH�5HVHDUFK�&HQWHU��VHW�XS�LQ������WR�LQVSHFW�H[SRUWV��ZDV�H[SDQGHG�WR�LQFOXGH� WUDLQLQJ�� TXDOLW\� V\VWHPV�� WHFKQRORJ\� GHYHORSPHQW� DQG� GLUHFWO\� DFTXLULQJ� IRUHLJQ�WHFKQRORJ\�� 7KH� 0HWDO� ,QGXVWULHV� 'HYHORSPHQW� &HQWHU� ZDV� VHW� XS� LQ� ����� WR� ZRUN� RQ�SUDFWLFDO� GHYHORSPHQW�� WHVWLQJ� DQG�TXDOLW\�FRQWURO�ZRUN� LQ�PHWDO�ZRUNLQJ� LQGXVWULHV�� ,W� ODWHU�HVWDEOLVKHG�D�&$'�&$0�FHQWHU�WR�SURYLGH�WUDLQLQJ�DQG�VRIWZDUH�WR�ILUPV�LQ�WKLV�LQGXVWU\��7KH�3UHFLVLRQ�,QVWUXPHQW�'HYHORSPHQW�&HQWHU�IDEULFDWHV�LQVWUXPHQWV�DQG�SURPRWHG�WKH�LQVWUXPHQW�PDQXIDFWXULQJ� LQGXVWU\�� DQG�KDV�PRYHG� LQWR� DGYDQFHG�DUHDV� OLNH�YDFXXP�DQG�HOHFWUR�RSWLFV�WHFKQRORJ\�7KH�PRVW�LPSRUWDQW�FHQWHU�LV�,75,��ZKLFK�FRQGXFWV�5	'�RQ�SURMHFWV�FRQVLGHUHG�WRR�ULVN\�IRU�WKH�SULYDWH�VHFWRU��,W�KDV�VHYHQ�ODERUDWRULHV��GHDOLQJ�ZLWK�FKHPLFDOV��PHFKDQLFDO�LQGXVWULHV��HOHFWURQLFV��HQHUJ\�DQG�PLQLQJ��PDWHULDOV�UHVHDUFK��PHDVXUHPHQW�VWDQGDUGV�DQG�HOHFWUR�RSWLFV��
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EXW� HOHFWURQLFV� LV� WKH� SULQFLSDO� IRFXV�� ZLWK� LWV� (OHFWURQLFV� 5HVHDUFK� 	� 6HUYLFH� �(562��GLYLVLRQ�DFFRXQWLQJ�IRU�WZR�WKLUGV�RI�LWV������PLOOLRQ�EXGJHW��(562�KDV�VSXQ�RII� ODERUDWRULHV�DV�SULYDWH�FRPSDQLHV�� LQFOXGLQJ�8QLWHG�0LFURHOHFWURQLFV�&RUSRUDWLRQ��80&��LQ������DQG�7DLZDQ�6HPLFRQGXFWRU�0DQXIDFWXULQJ�&RPSDQ\��760&��LQ�������7DLZDQ
V�PRVW�VXFFHVVIXO�LQWHJUDWHG�FLUFXLW�PDNHUV��760&�ZDV�D�MRLQW�YHQWXUH�EHWZHHQ�WKH� JRYHUQPHQW� DQG� 3KLOLSV� RI� +ROODQG�� DQ� LOOXVWUDWLRQ� RI� WKH� VWUDWHJ\� RI� WKH� JRYHUQPHQW�ZLOOLQJQHVV� WR� SOD\� D� OHDG� UROH� LQ� RUFKHVWUDWLQJ� WHFKQRORJ\� LPSRUW�� DEVRUSWLRQ� DQG�GHYHORSPHQW��760&¶V�JURZWK�KDV�VXSSRUWHG�GHVLJQ�DQG�PDQXIDFWXULQJ�FDSDELOLWLHV� LQ�PDQ\�VPDOO� HOHFWURQLFV� ILUPV� LQ� 7DLZDQ�� OHDGLQJ� WR� IXUWKHU� HQWU\� RI� SULYDWH� PDQXIDFWXUHUV� RI�VHPLFRQGXFWRUV��PLFURSURFHVVRUV�DQG�UHODWHG�HOHFWURQLFV�SURGXFWV��760&�KDV�JURZQ�LQWR�WKH�ZRUOG¶V�ODUJHVW�GHGLFDWHG�FKLS�PDQXIDFWXULQJ�IRXQGU\��ZLWK�D����SHUFHQW�JOREDO�PDUNHW�VKDUH��IROORZHG�E\�80&�ZLWK����SHUFHQW��7KHVH� IRXQGULHV�DUH� LQFUHDVLQJO\�XVHG��QRW� MXVW�E\� ORFDO�FKLS� GHVLJQ� KRXVHV�ZLWKRXW� LQ�KRXVH�PDQXIDFWXULQJ� FDSDELOLWLHV�� EXW� DOVR� E\�86�JLDQWV� OLNH�,QWHO�DQG�0RWRUROD��ZKLFK�RXW�VRXUFH�FKLSV�EHFDXVH�RI�EXVLQHVV�F\FOHV�LQ�WKH�LQGXVWU\�DQG�WKH�ULVLQJ�FRVW�RI�QHZ�ZDIHU�IDEULFDWLRQ�SODQWV��7KH�JRYHUQPHQW� DOVR� VWURQJO\� HQFRXUDJHV�60(V� WR� FRQWUDFW� UHVHDUFK� WR�XQLYHUVLWLHV�� DQG�KDOI�RI�WKH 1DWLRQDO�6FLHQFH�&RXQFLO¶V�UHVHDUFK�JUDQWV��DERXW������PLOOLRQ�SHU�\HDU��SURYLGH�PDWFKLQJ�IXQGV�WR�LQGXVWU\�IRU�VXFK�FRQWUDFWV��7KH�7DLZDQ�+DQGLFUDIW�3URPRWLRQ�&HQWHU�VXSSRUWV�KDQGLFUDIW�LQGXVWULHV��SDUWLFXODUO\�WKRVH�ZLWK�H[SRUW�SRWHQWLDO�� �,WV�PDLQ�FOLHQWV�DUH�VPDOO�HQWUHSUHQHXUV��PRVW�ZLWK�IHZHU�WKDQ�WZHQW\�HPSOR\HHV�� � ,Q� DGGLWLRQ�� WKH� 3URJUDP� IRU� WKH� 3URPRWLRQ� RI� 7HFKQRORJ\� 7UDQVIHU�PDLQWDLQV�FORVH� FRQWDFW� ZLWK� IRUHLJQ� ILUPV� ZLWK� OHDGLQJ�HGJH� WHFKQRORJLHV� LQ� RUGHU� WR� IDFLOLWDWH� WKH�WUDQVIHU�RI�WKRVH�WHFKQRORJLHV�WR�7DLZDQ�7KH�&KLQD�3URGXFWLYLW\�&HQWHU��&3&��SURPRWHV�DXWRPDWLRQ�LQ�LQGXVWU\�WR�FRSH�ZLWK�ULVLQJ�ZDJHV�DQG�LQFUHDVLQJ�QHHGV�IRU�SUHFLVLRQ�DQG�TXDOLW\��,W�VHQGV�RXW�WHDPV�RI�HQJLQHHUV�WR�YLVLW�SODQWV�WKURXJKRXW�WKH�FRXQWU\��GHPRQVWUDWH�WKH�EHVW�PHDQV�RI�DXWRPDWLRQ��DQG�VROYH�UHOHYDQW�WHFKQLFDO� SUREOHPV�� &3&� DOVR� FDUULHV� RXW� UHVHDUFK� SURMHFWV� RQ� LPSURYLQJ� SURGXFWLRQ�HIILFLHQF\� DQG� OLQNHG� HQWHUSULVHV� WR� UHVHDUFK� FHQWHUV� WR� VROYH� PRUH� FRPSOH[� WHFKQLFDO�SUREOHPV��7KH� JRYHUQPHQW� KDV� VHW� XS� D� VFLHQFH� WRZQ� LQ� +VLQFKX�� ZLWK� ������� UHVHDUFKHUV� LQ� WZR�XQLYHUVLWLHV��VL[�QDWLRQDO�ODERUDWRULHV��LQFOXGLQJ�,75,��DQG�D�KXJH�WHFKQRORJ\�LQVWLWXWH��DV�ZHOO�DV�VRPH�����FRPSDQLHV�VSHFLDOL]LQJ�LQ�HOHFWURQLFV��7KH�VFLHQFH�WRZQ�PDNHV�VSHFLDO�HIIRUW�WR�DWWUDFW� VWDUW�XSV� DQG� SURYLGHV� WKHP�ZLWK� SUHIDEULFDWHG� IDFWRU\� VSDFH�� ILYH�\HDU� WD[� KROLGD\V�DQG�JHQHURXV�JUDQWV��,Q�WKH�����V�WKH�JRYHUQPHQW�LQYHVWHG�86������PLOOLRQ�LQ�+VLQFKX�
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7KH� 3URJUDP� IRU� WKH� 3URPRWLRQ� RI� 7HFKQRORJ\� 7UDQVIHU� PDLQWDLQV� FORVH� FRQWDFW� ZLWK�IRUHLJQ�FRUSRUDWLRQV� WKDW�KDYH�GHYHORSHG� OHDGLQJ�HGJH� WHFKQRORJLHV� LQ�RUGHU� WR�IDFLOLWDWH� WKH�WUDQVIHU�RI�WKRVH�WHFKQRORJLHV�WR�7DLZDQ��
6RXUFHV��'DKOPDQ� DQG� 6DQDQLNRQH� ��������+REGD\� �������� /DOO� ��������0DWKHZV� DQG�&KR��IRUWKFRPLQJ��
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$SSHQGL[�&�$GYLFH�RQ�6XSSRUWLQJ�&OXVWHUV��7KH�([SHULHQFH�RI�7R\�0DQXIDFWXULQJ�LQ�6SDLQ
x 6HUYLFH�FHQWHUV�VKRXOG�EH�ORFDWHG�FORVH�WR�WKH�LQGXVWU\�WKH\�VHUYH��7R\�ILUPV�DFNQRZOHGJH�WKDW� WKH� SURYLVLRQ� RI� VRPH� WHFKQLFDO� VHUYLFHV� VXFK� DV� WUDLQLQJ� DQG� ODERUDWRU\� WHVWLQJ�UHTXLUH� ZHHNO\� RU� HYHQ� GDLO\� FRQWDFW�� DQG� WKDW� PDQ\� 60(V� ZRXOG� QRW� EHQHILW� IURP�WHFKQLFDO� DVVLVWDQFH� LI� WKH� VHUYLFH� FHQWHU� ZDV� QRW� ORFDWHG� LQ� WKH� FOXVWHU� LWVHOI�� &ORVH�ORFDWLRQ� WR� WKH� 60(V�PHDQV� D� UHGXFWLRQ� RI� WUDQVDFWLRQ� FRVWV� DQG� D� TXLFNHU� UHVSRQVH� WR�WHFKQLFDO� SUREOHPV�� ,Q� WHUPV� RI� LQQRYDWLRQ�� WHFKQRORJLFDO� XSJUDGLQJ� DQG� LQQRYDWLRQ�SURFHVVHV�JDLQ�IURP�ORFDO�LQVWLWXWLRQV��'HYHORSLQJ�FRXQWULHV�VKRXOG�HQVXUH�WKDW�FHQWUDOL]HG�DGPLQLVWUDWLRQV�DQG�EXUHDXFUDWLF�EDUULHUV�GR�QRW�LPSHGH�WKH�ORFDWLRQ�RI�WKHVH�LQVWLWXWLRQV��x 6HUYLFH� FHQWHUV� VKRXOG� EHQHILW� 60(V� PRUH� WKDQ� ODUJH� ILUPV�� HVSHFLDOO\� LQ� GHYHORSLQJ�HFRQRPLHV� ZKHUH� WKH� GLIIHUHQFH� EHWZHHQ� ODUJH� DQG� VPDOO� WHQGV� WR� EH� PRUH� DFXWH��0HPEHUVKLS�HQWUDQFH�IHHV�DQG�SULFHV�IRU�VHUYLFHV�VKRXOG�EH�IL[HG�DFFRUGLQJ�WR�SURILWV�DQG�VL]H��6XFK�SULFHV�VKRXOG�DOVR�EH�ORZHU�WKDQ�PDUNHW�SULFHV�IRU�WKH�VDPH�RU�VLPLODU�VHUYLFHV��)RU� LQVWDQFH�� $,-8� PHPEHUVKLS� IHH� V\VWHP� LV� RULHQWHG� WR� EHQHILW� WKH� ZHDNHVW� ZLWK� D�PLQLPXP�PHPEHUVKLS� IHH� RI� ����� IRU� ILUPV� ZLWK� OHVV� WKDQ� ��� HPSOR\HHV�� 7R\�UHODWHG�ILUPV� SRLQW RXW� WKDW� WKLV� H[WUDRUGLQDULO\� ORZ� HQWUDQFH� IHH� LV� DQ� LQFHQWLYH� IRU� 60(V� WR�EHFRPH� PHPEHUV� DQG� DFWLYHO\� SDUWLFLSDWH� LQ� $,-8�V� VHUYLFHV�� 3ROLF\�PDNHUV� VKRXOG�HQVXUH� WKDW� VHUYLFH� FHQWHUV� ORFDWHG� LQ� 60(�FOXVWHUV� DGRSW� D� SROLF\� RULHQWHG� WR� EHQHILW�JURXSV� RI� VPDOO� ILUPV� UDWKHU� WKDQ� ODUJH� LQGLYLGXDO� ILUPV�� 7KLV� FROOHFWLYH� DSSURDFK�VWUHQJWKHQV�LQWHU�ILUP�FR�RSHUDWLYH�OLQNV��x $OWKRXJK�KRUL]RQWDO�LQVWLWXWLRQV�DUH�RI�JUHDW�LPSRUWDQFH��VHFWRUDO�LQVWLWXWHV�FDQ�EH�FUXFLDO�IRU�WKH�ZHOIDUH�RI�SDUWLFXODU�LQGXVWULDO�VHFWRUV EHFDXVH�WKH\�UHIOHFW�WKH�VSHFLILF�QHHGV�RI�WKH�60(V� WKH\� VHUYH�� $� SDUWLFLSDWRU\� DSSURDFK� WR� WKH� SODQQLQJ� DQG� GHVLJQ� RI� SROLF\�LQWHUYHQWLRQV�RIIHUV�WKH�DGYDQWDJH�RI�D�PRUH�SUHFLVH�XQGHUVWDQGLQJ�RI�WKH�60(�QHHGV��,Q�RUGHU� WR�DFKLHYH� WKLV��60(�UHSUHVHQWDWLYHV�VKRXOG�VLW�RQ�WKH�6XSHUYLVRU\�%RDUG�RI�HYHU\�VXSSRUW� LQVWLWXWLRQ�� WKLV� LV� WKH�FDVH�RI�$,-8��3ROLF\�PDNHUV�VKRXOG�EH�DZDUH�RI� WKH�JUHDW�EHQHILWV�RI�VHFWRUDO�LQVWLWXWHV�DQG�WKH�LPSRUWDQFH�RI�60(�LQYROYHPHQW�DQG�SDUWLFLSDWLRQ�LQ�WKHLU�SROLF\�GHVLJQ�DQG�LQWHUYHQWLRQ��x 6HUYLFH� FHQWHUV� VKRXOG� EH� UXQ� RQ� EXVLQHVV� OLQHV�� ZLWK� D� GHPDQG� EDVH� WR� HQVXUH� WKHLU�VXVWDLQDELOLW\��7KH�DELOLW\�WR�HDUQ�D�VXEVWDQWLDO�SRUWLRQ�RI�WKH�EXGJHW�LV�D�JRRG�LQGLFDWRU�RI�DQ�LQVWLWXWLRQ¶V�FUHGLELOLW\�DQG�UHOHYDQFH��7KH�KLJKHU�WKH�60(�FRQWURO�DQG�RZQHUVKLS�WKH�KLJKHU�WKH�LQVWLWXWLRQ¶V�FDSDFLW\�IRU�VXVWDLQDELOLW\�DQG�VXFFHVV��$�JRRG�LQGLFDWRU�RI�$,-8�V�
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VXVWDLQDELOLW\� LV� WKDW� ��� SHUFHQW� RI� LWV� UHYHQXHV� FRPH� IURP� WKH� SULYDWH� VHFWRU�� 6XSSRUW�SROLFLHV�GHVLJQHG�DQG�LPSOHPHQWHG�ZLWK�WKH�KHOS�RI�60(�UHSUHVHQWDWLYHV�WHQG�WR�UHVXOW�LQ�PRUH�SUDFWLFDO��FRVW�HIIHFWLYH�DQG�UHDOLVWLF�WHFKQLFDO�VHUYLFHV�x %HLQJ�DZDUH�RI�WKH�WHFKQRORJLFDO�OLPLWDWLRQ�RI�FOXVWHUV��VHUYLFHV�FHQWHUV�VKRXOG�IRVWHU�WKH�FDSDELOLWLHV� RI� ORFDO� ILUPV� PDNLQJ� D� JRRG� XVH� RI� H[WHUQDO� WHFKQRORJLFDO� UHVRXUFHV�� %XW�LQQRYDWLRQ�SURFHVVHV�DUH�XQFHUWDLQ��FRVWO\�DQG�YHU\�ULVN\��HVSHFLDOO\�LQ�WKH�FDVH�RI�60(V��VLQFH� WKH\� KDYH� WR� VWUXJJOH� WR� ILQG� WKH� DSSURSULDWH� HTXLSPHQW� DV�ZHOO� DV� WR� GHYHORS� WKH�QHFHVVDU\� VNLOOV� DQG� FDSDELOLWLHV� WR� XVH� WKH� PDFKLQHU\� HIILFLHQWO\�� )URP� WKH� $,-8�H[SHULHQFH�� VHUYLFH� FHQWHUV� LQ� GHYHORSLQJ� FRXQWULHV� VKRXOG� OHDUQ� WR� UHGXFH� WKHVH�³OLPLWDWLRQV�RQ�LQQRYDWLRQ´�WKDW�60(V�IDFH�E\�GRLQJ�WKH�IROORZLQJ��R 'HVLJQLQJ�VXSSRUW�VHUYLFHV�RQ�WKH�EDVLV�RI�WKH�LQGLJHQRXV�FDSDFLWLHV�DQG�WKH�VSUHDG�RI� WHFKQRORJLHV� WKURXJK� LQWHU�HQWHUSULVH� OHDUQLQJ�� 6HUYLFH� FHQWHUV� VKRXOG� DFW� DV�LQWHUPHGLDULHV� LQ� WHFKQRORJLFDO� GLIIXVLRQ� DQG� XSJUDGLQJ� LQ� WKH� FOXVWHU� UDWKHU� WKDQ�WULJJHULQJ�RII�FKDQJH�DQG�JURZWK��R )RFXVLQJ� RQ� 5	'�LQWHQVLYH� VHUYLFHV� WR� HQFRXUDJH� 60(V� WR�PRYH� WRZDUGV�PRUH�LQQRYDWLYH�SURGXFWV��R 3XWWLQJ� VFLHQFH� RQ� WKH� VKRS� IORRU� E\� KDYLQJ� WHFKQRORJLFDO� FRPPLVVLRQV� ZKHUH�VFLHQWLVWV�DQG�HQWUHSUHQHXUV�ZRUN�WRJHWKHU��7KH�$,-8�H[SHULHQFH�VKRZV�WKDW�WKLV�LV�RQH�RI�WKH�PRVW�SUDFWLFDO�DQG�HIILFLHQW�ZD\V�WR�LQFUHDVH�LQQRYDWLRQ�ZLWKLQ�ILUPV�R ,QQRYDWLRQ�PHDQV� QRWKLQJ� LI� WKHUH� LV� QR�PDUNHW� QLFKH� IRU� WKH�QHZ�SURGXFW��7KXV��VHUYLFH� FHQWHUV� VKRXOG� IRFXV� RQ� WKH� ILQDO� VWDJHV� RI� WKH� SURGXFWLRQ� SURFHVV� �L�H��PDUNHWLQJ� DQG� FRPPHUFLDOL]DWLRQ��� DQG�PDUNHWLQJ� UHVHDUFK� VKRXOG� EH� HQFRXUDJHG�LQ�60(V�WR�ILQG�RXW�DERXW�WKH�YLDELOLW\�DQG�SURVSHFWV�RI�QHZ�LQQRYDWLRQV�x )LQDOO\�� WKH� HIIHFWLYHQHVV� RI� VXSSRUW� FHQWHUV� DOVR� GHSHQGV� RQ� WKH� ZLGHU� LQVWLWXWLRQDO�IUDPHZRUN��*RYHUQPHQWV�VKRXOG�GHVLJQ�SROLFLHV� WR�FUHDWH�DQ�DSSURSULDWH�FRQVHQVXDO� DQG�UHJXODWRU\�HQYLURQPHQW�IRU�60(�GHYHORSPHQW��)LQDQFLDO�VXSSRUW�VFKHPHV�E\�FRPPHUFLDO�EDQNV��SULYDWH�RUJDQL]DWLRQV�DQG�VR�IRUWK�FDQ�KHOS�60(V�LQ�WHFKQRORJ\�XSJUDGLQJ��2WKHU�ORFDO� LQVWLWXWLRQV� OLNH� HPSOR\HUV¶� RUJDQL]DWLRQV� DQG� WUDGH� XQLRQV� FDQ� DFW� DV� YHKLFOHV� IRU�GHFHQWUDOL]LQJ� LQLWLDWLYHV� LQ� IDYRU� RI� ORFDO� SURGXFHUV�� +RZHYHU�� DQ� HIIHFWLYH� VXSSRUW�V\VWHP� GRHV� QRW� UHO\� DV�PXFK� RQ� WKH� QXPEHU� RI� LQVWLWXWLRQV� DFWLYHO\� IXQFWLRQLQJ� DV� RQ�WKHLU�QHWZRUNLQJ DQG�FR�RUGLQDWLRQ��
6RXUFH��$OEDODGHMR��������
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%LEOLRJUDSK\$GYDQL $�� �������� µ,QGXVWULDO� FOXVWHUV�� $� VXSSRUW� V\VWHP� IRU� VPDOO� DQG� PHGLXP� VL]HG�HQWHUSULVHV¶�� :RUOG� %DQN�� 3ULYDWH� 6HFWRU� 'HYHORSPHQW� 'HSDUWPHQW�� 36'� 2FFDVLRQDO�3DSHU�1R������$OEDODGHMR��0���������µ$�6HUYLFH�&HQWHU�$SSURDFK�WR�/RFDO�,QQRYDWLYH�60(V��7KH�&DVH�RI�WKH�6SDQLVK�³7R\�9DOOH\´�&OXVWHU¶��2[IRUG��4XHHQ�(OL]DEHWK�+RXVH��GUDIW$OEX��0���������µ3XEOLF�SROLF\�WRZDUG�VPDOO�DQG�PHGLXP�VL]HG�PDQXIDFWXULQJ�HQWHUSULVHV�LQ�WKH�8.�DQG�(8¶��2[IRUG��4XHHQ�(OL]DEHWK�+RXVH��GUDIW�%HVVDQW��-���������µ7KH�ULVH�DQG�IDOO�RI�µ6XSHUQHW¶��D�FDVH�VWXG\�RI�WHFKQRORJ\�WUDQVIHU�SROLF\�IRU� VPDOOHU� ILUPV¶��%ULJKWRQ��8QLYHUVLW\�RI�%ULJKWRQ��&HQWHU� IRU�5HVHDUFK� LQ� ,QQRYDWLRQ�0DQDJHPHQW��GUDIW�%HVW��0����������7KH�1HZ�&RPSHWLWLRQ��&DPEULGJH��0D���+DUYDUG�8QLYHUVLW\�3UHVV�%LDQFKL��3�� �������� µ7KH�SURPRWLRQ�RI� VPDOO�ILUP�FOXVWHUV�DQG� LQGXVWULDO�GLVWULFWV��(XURSHDQ�SROLF\�SHUVSHFWLYHV¶��-RXUQDO�RI�,QGXVWU\�6WXGLHV��������������&KXQJ�� 6�� DQG� 3DUN�� '��+�� ������� µ7HFKQRORJLFDO� &DSDELOLWLHV� RI� .RUHDQ� 60(V�� $�3UHOLPLQDU\�$QDO\VLV¶��6FLHQFH�DQG�7HFKQRORJ\�3ROLF\�,QVWLWXWH��6HRXO��GUDIW�&RVK�� $��� +XJKHV�� $�� 	� :RRG�� (�� ������� µ,QQRYDWLRQ� LQ� 8.� 60(V�� &DXVHV� DQG�&RQVHTXHQFHV� IRU� )LUP� )DLOXUH� DQG� $FTXLVLWLRQ¶�� LQ� =�� $FV� 	� %�� &DUOVVRQ� �HGV����(QWUHSUHQHXUVKLS��60(V�DQG�WKH�0DFUR�(FRQRP\��&DPEULGJH�8QLYHUVLW\�3UHVV�'DKOPDQ�� &�� -�� DQG� 6DQDQLNRQH�� 2�� �������� µ7HFKQRORJ\� 6WUDWHJ\� LQ� 7DLZDQ�� ([SORLWLQJ�)RUHLJQ�/LQNDJHV�DQG�,QYHVWLQJ�LQ�/RFDO�&DSDELOLW\¶��:RUOG�%DQN��:RUNLQJ�3DSHU�'7,��������6PDOO�)LUPV�LQ�%ULWDLQ��'HSDUWPHQW�RI�7UDGH�	�,QGXVWU\��+062��$QQXDO�5HSRUW��'7,� ������D��60(�6WDWLVWLFV� IRU� WKH�8.��������'HSDUWPHQW�RI�7UDGH�	� ,QGXVWU\��6WDWLVWLFDO�%XOOHWLQ��-XO\�������'7,�������E��'LIIHUHQFHV� LQ�&RPSDQLHV¶�3HUIRUPDQFH��%ULWLVK� ,QGXVWULHV�8QGHU�SHUIRUPLQJ�7DLO��'HSDUWPHQW�RI�7UDGH�	�,QGXVWU\��8.�*RYHUQPHQW��'LVFXVVLRQ�GRFXPHQW�1RYHPEHU������KWWS���ZZZ�GWL�JRY�XN�FRPS�GLIIHUHQ�SGI'7,�������F��&RPSHWLWLYHQHVV�8.��$�%HQFKPDUN�IRU�%XVLQHVV��'HSDUWPHQW�RI�7UDGH�	�,QGXVWU\��8.�*RYHUQPHQW��1RYHPEHU�����KWWS���ZZZ�GWL�JRY�XN�FRPS�EHQFK�KWP(XURSHDQ� &RPPLVVLRQ� ������� 6PDOO� DQG�0HGLXP�VL]HG� (QWHUSULVHV�� $� '\QDPLF� 6RXUFH� RI�(PSOR\PHQW��*URZWK�DQG�&RPSHWLWLYHQHVV�LQ�WKH�(XURSHDQ�8QLRQ��%UXVVHOV��'*�;;,,,��&6(�����������+REGD\��0�*���������,QQRYDWLRQ�LQ�(DVW�$VLD��7KH�&KDOOHQJH�WR�-DSDQ��&KHOWHQKDP��(GZDUG�(OJDU��

http://www.dti.gov.uk/comp/bench.htm
http://www.dti.gov.uk/comp/differen.pdf
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+XPSKUH\��-��DQG�6FKPLW]��+����������µ7KH�7ULSOH�&�$SSURDFK�WR�/RFDO�,QGXVWULDO�3ROLF\¶��:RUOG�'HYHORSPHQW���������������������/DOO��6���������µ7HFKQRORJLFDO�FDSDELOLWLHV�DQG�LQGXVWULDOL]DWLRQ¶��:RUOG�'HYHORSPHQW����������������/DOO��6���������/HDUQLQJ�IURP�WKH�$VLDQ�7LJHUV��/RQGRQ��0DFPLOODQ�/DOO��6���������µ([SRUWV�RI�PDQXIDFWXUHV�E\�GHYHORSLQJ�FRXQWULHV��(PHUJLQJ�SDWWHUQV�RI�WUDGH�DQG�ORFDWLRQ¶��2[IRUG�5HYLHZ�RI�(FRQRPLF�3ROLF\���������SS���������/DOO��6���������3URPRWLQJ�&RPSHWLWLYHQHVV�LQ�'HYHORSLQJ�&RXQWULHV��/HVVRQV�IURP�(DVW�$VLD�/RQGRQ��&RPPRQZHDOWK�6HFUHWDULDW�(FRQRPLF�3DSHU��/DOO��6���HG���������7KH�7HFKQRORJLFDO�5HVSRQVH�WR�,PSRUW�/LEHUDOL]DWLRQ�LQ�6XE�6DKDUDQ�$IULFD��/RQGRQ��0DFPLOODQ�/HH��&��-����������µ7KH�LQGXVWULDO�QHWZRUNV�RI�7DLZDQ¶V�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV¶��-RXUQDO�RI�,QGXVWU\�6WXGLHV���������������/HY\��%���������µ2EVWDFOHV�WR�GHYHORSLQJ LQGLJHQRXV�VPDOO�DQG�PHGLXP�HQWHUSULVHV��DQ�HPSLULFDO�DVVHVVPHQW¶��:RUOG�%DQN�(FRQRPLF�5HYLHZ��������/HY\��%���������µ6XFFHVVIXO�VPDOO�DQG�PHGLXP�HQWHUSULVHV�DQG�WKHLU�VXSSRUW�V\VWHPV��D�FRPSDUDWLYH�DQDO\VLV�RI�IRXU�FRXQWU\�VWXGLHV¶��:RUOG�%DQN��&RQIHUHQFH�RQ�&DQ�,QWHUYHQWLRQ�:RUN"�7KH�5ROH�RI�*RYHUQPHQW�LQ�60(�6XFFHVV��GUDIW���/LWWOH��,0'��0D]XPGDU��'��DQG�3DJH��-0��������6PDOO�0DQXIDFWXULQJ�(QWHUSULVHV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�IRU�WKH�:RUOG�%DQN��/XWKULD��0���������µ&OXVWHU�'HYHORSPHQW��)UHTXHQWO\�$VNHG�4XHVWLRQV¶��:RUOG�%DQN��3ULYDWH�6HFWRU�'HYHORSPHQW�'HSDUWPHQW��GUDIW�0DWKHZV��-��$��DQG�&KR��'��6���IRUWKFRPLQJ���7LJHU�7HFKQRORJ\��7KH�&UHDWLRQ�RI�D�6HPLFRQGXFWRU�,QGXVWU\�LQ�(DVW�$VLD��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��0H\DQDWKDQ��6���HG���������,QGXVWULDO�6WUXFWXUHV�DQG�WKH�'HYHORSPHQW�RI�6PDOO�DQG�0HGLXP�(QWHUSULVH�/LQNDJHV��([DPSOHV�IURP�(DVW�$VLD��:RUOG�%DQN��1DGYL��.����������µ7KH�FXWWLQJ�HGJH��&ROOHFWLYH�HIILFLHQF\�DQG�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�LQ�3DNLVWDQ¶��2[IRUG�'HYHORSPHQW 6WXGLHV����������������1DGYL��.��DQG�6FKPLW]��+����������,QGXVWULDO�FOXVWHUV�LQ�OHVV�GHYHORSHG�FRXQWULHV��5HYLHZ�RI�H[SHULHQFH�DQG�UHVHDUFK�DJHQGD��%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��'LVFXVVLRQ�3DSHU������2(&'��������6PDOO�DQG�0HGLXP�6L]HG�(QWHUSULVH��7HFKQRORJ\�DQG�&RPSHWLWLYHQHVV��3DULV��2(&'��
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27$���������0DNLQJ�7KLQJV�%HWWHU��&RPSHWLQJ�LQ�0DQXIDFWXULQJ��:DVKLQJWRQ��'&��2IILFH�RI�7HFKQRORJ\�$VVHVVPHQW��8�6�6HQDWH�3RRQ�7��DQG�0DWKHZV��-���������µ7HFKQRORJLFDO�XSJUDGLQJ�WKURXJK�DOOLDQFH�IRUPDWLRQ��WKH�FDVH�RI�7DLZDQ¶V�QHZ�3&�FRQVRUWLXP¶��,QGXVWU\�DQG�,QQRYDWLRQ�������������3\NH��)��DQG�6HQEHQEHUJHU��:���HGV����������,QGXVWULDO�'LVWULFWV�DQG�/RFDO�(FRQRPLF�5HJHQHUDWLRQ��*HQHYD��,QWHUQDWLRQDO�,QVWLWXWH�IRU�/DERU�6WXGLHV��,/2��3\NH��)���%HFDWWLQL��*��DQG�6HQJHQEHUJHU��:���HGV����������,QGXVWULDO�'LVWULFWV�DQG�,QWHU�)LUP�&R�RSHUDWLRQ�LQ�,WDO\��*HQHYD��,QWHUQDWLRQDO�,QVWLWXWH�IRU�/DERU�6WXGLHV��,/2��5DEHOORWWL�5����������([WHUQDO�(FRQRPLHV�DQG�&RRSHUDWLRQ�LQ�,QGXVWULDO�'LVWULFWV��$�&RPSDULVRQ�RI�,WDO\�DQG�0H[LFR��0DFPLOODQ��%DVLQJVWRNH�5DGRVHYLF��6����������7HFKQRORJ\�WUDQVIHU�DQG�&DWFK�XS�LQ�'HYHORSPHQW� &KHOWHQKDP��(GZDUG�(OJDU��5RPLMQ��+���������µ7HFKQRORJ\�VXSSRUW�IRU�VPDOO�DQG�PHGLXP�LQGXVWULHV�LQ�GHYHORSLQJ�FRXQWULHV��IURP�µVXSSO\�SXVK¶�WR�µQLQHIROG�&¶��2[IRUG��4XHHQ�(OL]DEHWK�+RXVH��GUDIW�5RWKZHOO��5��DQG�'RGJVRQ��0���������µ60(V��WKHLU�UROH�LQ�LQGXVWULDO�DQG�HFRQRPLF�FKDQJH¶��,QWHUQDWLRQDO�-RXUQDO�RI�7HFKQRORJ\�0DQDJHPHQW�������6FKPLW]��+����������µ2Q�WKH�FOXVWHULQJ�RI�VPDOO�ILUPV¶��,'6�%XOOHWLQ���������6FKPLW]��+����������µ&ROOHFWLYH�(IILFLHQF\��*URZWK�3DWK�IRU�6PDOO�6FDOH�,QGXVWU\¶��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV������������������81&7$'��������7HFKQRORJLFDO�'\QDPLVP�LQ�,QGXVWULDO�'LVWULFWV��*HQHYD��8QLWHG�1DWLRQV�81&7$'��������:RUOG�,QYHVWPHQW�5HSRUW�������*HQHYD��8QLWHG�1DWLRQV�9DQ�'LMN��0��3��DQG�5DEHOORWL��5���(GV����������(QWHUSULVH�&OXVWHUV�DQG�1HWZRUNV�LQ�'HYHORSLQJ�&RXQWULHV��/RQGRQ��)UDQN�&DVV��9DQ�+RXWWH��-���������µ7KH�UROH�RI�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�WKH�HFRQRP\�DQG�RI�WKHLU�VXSSRUW�V\VWHPV¶��:RUOG�%DQN��3ULYDWH�6HFWRU�'HYHORSPHQW�'HSDUWPHQW��%XVLQHVV�(QYLURQPHQW�8QLW��GUDIW�:RQJ��3RK�.DP���������µ&RPSHWLQJ�LQ�WKH�*OREDO�(OHFWURQLFV�,QGXVWU\��$�&RPSDUDWLYH�6WXG\�RI�WKH�,QQRYDWLRQ�1HWZRUNV�RI�6LQJDSRUH�DQG�7DLZDQ¶��,QGXVWU\�DQG�,QQRYDWLRQ��������������:RRG��(���������µ6PDOO�)LUPV�LQ�WKH�,QQRYDWLRQ�3URFHVV��$Q�(PSLULFDO�DQG�7KHRUHWLFDO�3HUVSHFWLYH¶��LQ�$��'��&RVK�	�$��+XJKHV��HGV����,QQRYDWLRQ��1DWLRQDO�3ROLFLHV��/HJDO�3HUVSHFWLYHV�DQG�WKH�5ROH�RI�6PDOOHU�)LUPV��/RQGRQ��(GZDUG�(OJDU�


