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�$EVWUDFW�� ,QGLJHQRXV� NQRZOHGJH� UHIHUV� WR� ERWK� FRPSRQHQW� DQG� ZKROH� SDUW� RI� FXOWXUH� RI� HDFK� QDWLRQ� DQG� WKLV�FRPSRQHQW�DQG�ZKROH�LQWHJUDWLRQ�LV�VR�WKDW�VWRS�WR�FKDQJH�WUDGLWLRQDO�VRFLHW\�RI�OLIH�ZLWKRXW�LQGLJHQRXV�NQRZOHGJH�RXW� RI� LWV� FXOWXUDO� RULJLQ� DQG� WKHUHIRUH� ZRXOG� ORVH� LW� FRQFHSW� DQG� HIIHFWLYHQHVV�� ,Q� RUGHU� WR� GHYHORS� DJULFXOWXUH�H[WHQVLRQ�DFWLYLWLHV��FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�LV�FULWLFDO�EHFDXVH��VHQVH�RI�VHOI�HVWHHP�DQG�UHOLDQFH�RQ�ORFDO�VRXUFHV�ZRXOG�EH�UHLQIRUFHG�E\�FLWLQJ�RI�YDVW�DSSOLFDWLRQ�RI�,UDQLDQ�LQGLJHQRXV�NQRZOHGJH�DQG�RWKHUV�DQFLHQW�FXOWXUH�RI�ZRUOG�DW�VXVWDLQDEOH�GHYHORSPHQW�RI�LQGXVWULDO�FRXQWULHV��DOVR���QHFHVVLW\�RI�FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�DW�GHYHORSLQJ�H[WHQVLRQ�SURJUDPV�LV�HPDQDWHG�IURP�ZKHUH�WKDW�LV�FRQVLGHUHG�DV�SULQFLSDO�FRPSRQHQWV�DQG�VXVWDLQDEOH�KXPDQ� GHYHORSPHQW� LWHPV� LV� HPDQDWHG� IURP� VDPH� VRXUFHV�� $W� VXVWDLQDEOH� KXPDQ� GHYHORSPHQW�� SHRSOH� DUH�FRQVLGHUHG�DV�³JRDO´�RI�VRFLDO�DQG�HFRQRPLF�SROLFLHV�WKDW�WKHLU�UDQJH�RI�WKHLU�VHOHFWLRQV�ZRXOG�EH�H[WHQGHG�LQ�RUGHU�WR�DFWLYHO\�SDUWLFLSDWH�DW�GHFLVLRQ�PDNLQJ��7KHUHIRUH��SHRSOH¶V�SDUWLFLSDWLRQ�LV�RQH�RI�WRROV�RI�VXVWDLQDEOH�DJULFXOWXUH�GHYHORSPHQW��%XW� DFWLYH� UXUDO� SHRSOH¶V� SDUWLFLSDWLRQ� DW� H[WHQVLRQ�SURJUDPV� DV�D� IRUP�RI� VXVWDLQDEOH�ZRXOG�QRW�EH�SRVVLEOH�XQOHVV�E\�EHOLHYLQJ�UROH�RI�UXUDO�SHRSOH¶V�NQRZOHGJH��YLVLRQ�DQG�VNLOOV���>0HKGL�1D]DUSRXU��0RMWDED�6DGLJKL�DQG��0HKUDQ�%R]RUJPDQHVK��,QWHJUDWLQJ�LQGLJHQRXV�NQRZOHGJH�DQG�PRGHUQ�NQRZOHGJH� LQ� UXUDO�� 1HZ� <RUN� 6FLHQFH� -RXUQDO� ���������������@�� �,661�� ������������KWWS���ZZZ�VFLHQFHSXE�QHW�QHZ\RUN�
.H\ZRUGV��LQGLJHQRXV�NQRZOHGJH��PRGHUQ�NQRZOHGJH�

���,QWURGXFWLRQ��'XULQJ� ����� DQG� ����� GHFDGHV�� QDWLYH� �LQGLJHQRXV��NQRZOHGJH� ZDV� DQ� LQHIILFLHQF\� DQG� DEVROXWH� EDUULHU�IRU� GHYHORSPHQW�� 1HYHUWKHOHVV�� QRZ� LQGLJHQRXV�NQRZOHGJH� LV� UHFRJQL]HG� DV� D� EDVLF� VRXUFH�� ,QGHHG�WKLV� NQRZOHGJH� ZDV� DQ� DQVZHU� WR� IDLOXUH� RI� JUHDW�GHYHORSPHQWDO� WKHRULHV�E\�JUHDW�FRXQWULHV�DQG� LW�ZDV�DV� D� WHFKQLFDO� RULHQWHG� VROXWLRQ� IRU� FKDQJLQJ� PRVW�SHDVDQWV� DQG� IDUPHUV� YLHZ� LQ� WKH� ZRUOG�� �$JUDZDOO���������� 7KH� ODFN� RI� LQGLJHQRXV� NQRZOHGJH� DERXW�LQGLJHQRXV� SUDFWLFHV� LQ� PDQ\� WHFKQRORJLHV� LQ� WKH�GHYHORSLQJ�FRXQWULHV�ZLOO�OHDG�WR�IDLOXUH��6R�DWWHQWLRQ�WR� LQGLJHQRXV� NQRZOHGJH� DV� D� NQRZOHGJH� WKDW� LV�UHVXOW� RI� PDQ\� WKRXVDQG� \HDUV� H[SHULHQFH� LV�LPSRUWDQW� LQ� GHYHORSPHQW� RI� YLOODJHV�� 5XUDO�EHQHIDFWRUV�� WKH� SHRSOH� ZKR� KDG� FRPPXQLRQ� LQ�GHYHORSPHQW� RI� YLOODJHV�� FDQ� WDNH� HIILFLHQW� VWHSV� LQ�UXUDO�GHYHORSPHQW�LI�WKH\�SD\�DWWHQWLRQ�LQ�WKH�SURFHVV�RI� UXUDO� VFKHPDWL]DWLRQ� IRU� LWV� GHYHORSPHQW��,QGLJHQRXV� NQRZOHGJH� KDV� GLIIHUHQW� DVSHFWV�� VXFK� DV�K\JLHQH� DQG� WUHDWPHQW�� PHGLFDO� SODQWV�� OLQJXLVWLFV��OLYHVWRFN� DQG� DJULFXOWXUH�� DUW� DQG� P\VWHU\� DQG�XQSURIHVVLRQDO�WKLQJV��)DUURNKL�DQG�<DJKRXEL���������,QGLJHQRXV� NQRZOHGJH� RI� HDFK� QDWLRQ� KDV� HQDEOHG�WKHP� WR� VXSSO\� WKHLU� QHHGV� IURP� QDWXUDO� VRXUFHV�ZLWKRXW� UHGXFLQJ� WKHVH� VRXUFHV�� 6R�� LQGLJHQRXV�NQRZOHGJH� FROOHFWLRQ� RI�ZRUOG� LV� YDOXDEOH� VRXUFH� RI�SUDFWLFHV�DQG�WLPH�WHVWHG�WRRO�WKDW�ZRXOG�EH�XVHIXO�IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�DOO�VRFLHWLHV���

�$W� WKLUG� ZRUOG� FRXQWULHV�� XQFRQVLGHUHG� WULXPSK� RI�ZRUOG�GHYHORSPHQW�SROLFLHV�KDV�OHG�WR�YDULRXV�VRFLDO��HFRQRPLF�� FXOWXUDO� DQG� HQYLURQPHQWDO� LVVXHV��$JUDZDO���������)URP�5REHUW�&KDPEHUV
� YLHZ��SRZHU� DQG�ZHDOWK� DUH�DW� LQGXVWU\�DQG�DW�FLWLHV��DQG�SRYHUW\�DQG�GHSULYDWLRQ�DUH�SDUW�RI�YLOODJHU¶V� OLIH��3RZHU�DQG�ZHDOWK�RI�FLWLHV�RI� ZRUOG� KDV� DEVRUEHG� H[SHUWV�� VRXUFHV� DQG� QHHGHG�UHVHDUFK� IDFLOLWLHV� IRU� SURGXFLQJ� DQG� GLVVHPLQDWLQJ�NQRZOHGJH�� .QRZOHGJH� RI� WKHVH� PRGHUQ� FHQWHUV� LV�FRQVLGHUHG�VFLHQWLILF��DGYDQFHG��DQG�YDOLG�DQG�HQMR\V�SUHPLXP�WHFKQRORJ\��+H�ODEHOHG�WKLV�JURXS�DV�³ILUVW´�DQG�LQ�FRQWUDVW�³ODVW´�IRU�GHSULYHG�YLOODJHUV��%HFDXVH��SUHIHUHQFHV� DQG� YDOXHV� RI� WKHVH� WZR� JURXSV� DUH�GLIIHUHQW���7KHLU� NQRZOHGJH� DQG� DWWLWXGHV� DUH� DOVR� GLIIHUHQW�� KH�EHOLHYHV� WKDW� VLQFH� ³ILUVW´�GHYHORSPHQW� UHPHGLHV�DQG�WKHLU� DWWLWXGHV� KDYH� OHG� WR� IDXOW� �� LUUHJXODU� DQG�GHSULYDWLRQ� �� VR� GHSULYHG� YLOODJHU¶V� DWWLWXGHV� DQG�NQRZOHGJH� VKRXOG� EH� FRQVLGHUHG� VHULRXV� LQ� RUGHU� WR�UHDFK� WR� LPSURYH� FRQGLWLRQV� IRU� WKLV� SDUW� RI� KXPDQ�VRFLHW\� DV� WKH\� QHHG� DQG� GHPDQG�$]NLD�� 0� DQG�,PDQL���������������&KDUDFWHUV�RI�LQGLJHQRXV�NQRZOHGJH����7KH� FKDUDFWHUV� RI� LQGLJHQRXV� NQRZOHGJH� OLNH� WKH�GHILQLWLRQ�RI�WKLV�NQRZOHGJH�DUH�SUHVHQWHG�E\�H[SHUWV�LQ� GLIIHUHQW� ZD\V� ZKLFK�ZH�ZLOO� H[SODLQ� DERXW� WKHP�DV�IROORZ��
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�����LW�LV�EDVHG�RQ�H[SHULHQFH��,QGLJHQRXV� NQRZOHGJH� LV� WKH� UHVXOW� RI� SHRSOH
V�H[SHULHQFH�GXULQJ�PDQ\�FHQWXULHV������� LW�ZDV�WHVWHG�GXULQJ�FHQWXULHV�E\�ZRUNLQJ�RQ�LW������� LW� LV�FRPSDWLEOH�ZLWK�LQGLJHQRXV�HQYLURQPHQW�DQG�FXOWXUH��,QGLJHQRXV� NQRZOHGJH� ZDV� FUHDWHG� WKURXJK� QDWLYH�VRFLHWLHV� DQG� LW�ZDV� IRUPHG�DFFRUGLQJ� WR� WKHLU� QHHGV�DQG� GXULQJ� WLPH� WKH� WKLQJV� ZKLFK� ZHUH� QRW�FRPSDWLEOH� ZLWK� LQGLJHQRXV� HQYLURQPHQW� ZHUH�RPLWWHG�� VR�ZKDW�ZDV� UHPDLQHG�ZDV� FRPSDWLEOH�ZLWK�WKH� HQYLURQPHQW� DQG� FXOWXUH� RI� WKDW� VRFLHW\� �$PLUL�$UGHNDQL�DQG��������
�����LW�LV�G\QDPLF�DQG�LV�FKDQJLQJ���6LPXOWDQHRXVO\�ZLWK�FKDQJLQJ�LQGLJHQRXV�FXOWXUH��WKH�LQGLJHQRXV�NQRZOHGJH�ZDV�FKDQJLQJ�WRR��
����� WKH� NQRZOHGJH� RI� UXUDO� SHRSOH� ZDV� QRW�WHFKQLFDO���7KLV� NQRZOHGJH� ZDV� FRQVLVWHG� RI� UXUDO� SHRSOH
V�ZLVKHV��YDOXHV�DQG�SUHIHUHQFHV�������WKH�UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�VWDWLVWLF����7KLV� NQRZOHGJH� ZDV� IRUPHG� DFFRUGLQJ� WR� SHRSOH
V�FXOWXUH�� VRFLDO� DQG� HFRQRPLF� KLVWRU\�� 7KH� KLVWRU\�ZKLFK� ZDV� ZULWWHQ� E\� WKHVH� UXUDO� SHRSOH� VKRZV� WKDW�WKHLU�PDQQHU�DQG�DFWLYLWLHV�ZHUH�HIILFLHQW�LQ�FKDQJLQJ�RI�WKHLU�FRQGLWLRQV��
�����UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�HQRXJK���0D\EH� WKH� UXUDO� SHRSOH� DUH� NQRZOHGJHDEOH� EXW� WKH\�OLNH�WR�NQRZ�PRUH�DQG�PRUH��%HFDXVH�WKH\�ZDQW�WR�EH�SRZHUIXO� LQ� WKHLU� GLVFXVVLRQV� ZLWK� SROLWLFDO��HFRQRPLFDO�DQG�VRFLDO�IRUFHV�ZKR�PDGH�WKHVH�SHRSOH�SRYHUW\� EHIRUH� JLYH� WKHP� WHFKQRORJ\� �=DUH� DQG�<DJKRXEL���������
����� UXUDO� SHRSOH
V� NQRZOHGJH� KDV� URRW� RQ� WKHLU�SROLWLFDO� HFRQRP\� DQG� LV� PRUH� LPSRUWDQW� LQ�SROLWLFDO�ILHOG���7KH� DGYDQWDJHV� WKDW� UXUDO� SHRSOH� FDQ� JHW� IURP�LQGLJHQRXV� NQRZOHGJH� DUH� WKH� NQRZOHGJH� WKDW� LV�FUHDWHG�DQG�UHOHDVHG� ORFDOO\�DQG� LV�RQ� WKHLU�DXWKRULW\�DQG� DOVR� GHSHQGV� RQ�PDLQ� IDFWRUV� LQ� UHJLRQDO� SROLWLF�HFRQRP\� �ODQG� GLVWULEXWLRQ��PDUNHWLQJ� UHODWLRQV�� DQG�YHUWLFDO� OLQNV� DQG� «��� 6R� LPSURYHPHQW� RI� WKHLU�OLYHOLKRRGV� GHSHQGV� RQ� LQWHUIHUHQFHV� ZKLFK� ZHUH�PDGH�WR�SHUYDGH�RQ�WKHVH�PDLQ�IDFWRUV��
�����PRVW�RI�WKH�UXUDO�SHRSOH�DUH�SXEOLF�RULHQWHG��0RVWO\�� WKH\� KDYH� D� OLWWOH� LQIRUPDWLRQ� DERXW� PDQ\�WKLQJV�ZKLFK�LV�LQ�FRQWUDVW�ZLWK�DFDGHPLF�HGXFDWLRQV��6SHFLDOLVW� SHRSOH� LQ� XQLYHUVLWLHV� KDYH� GHHS�NQRZOHGJH� LQ� OLWWOH� ILHOGV� �RI� FRXUVH� VRPH� RI� WKHVH�QDWLYH�SHRSOH�DUH�VSHFLDOLVW�WRR���5D]DYL���������
������LQGLJHQRXV�NQRZOHGJH�V\VWHPV�DUH�KROLVW��/RFDO�SHRSOH�FRQVLGHU�WKH�RWKHU�SHRSOH
V�SUREOHPV�DV�WKHLU� SUREOHPV� DQG� WU\� WR� VROYH� WKHVH� SUREOHPV� LQ� D�ZKROH�IUDPH�ZLWK�XVLQJ�WKHLU�NQRZOHGJH��

������ LQGLJHQRXV� NQRZOHGJH� V\VWHPV� FRPELQH� WKH�FXOWXUH�DQG�UHOLJLRXV�EHOLHYHV��5HOLJLRXV�EHOLHYHV�DV�D�SDUW�RI�LQGLJHQRXV�NQRZOHGJH�DUH�QRW�VHSDUDWHG�IURP�WHFKQLFDO�NQRZOHGJH�DQG�WKHVH�EHOLHYHV�HIIHFW�RQ�SHRSOH
�GR�DQG�GRQ¶W���
������ LQGLJHQRXV� NQRZOHGJH� V\VWHPV� SUHIHU� WKH�OHVV�ULVN�WR�PRVW�SURILW�(VFDSLQJ� RI� ULVN� LV� LPSRUWDQW� IRU� QDWLYH� SHRSOH�� IRU�H[DPSOH�D�QDWLYH�SHUVRQ�XVXDOO\�NHHSV�VRPH�JRDWV�IRU�SRVVLEOH�FDVHV� VXFK�DV�GLVHDVH�RI�KLV�FKLOGUHQ�DQG�KH�DQG�KH�GLGQ
W�H[SHFW�DQ\�LQFRPHV�RI�WKHVH�FDVHV��
�$JULFXOWXUDO� H[WHQVLRQ� V\VWHP� DV� RQH� HGXFDWLRQ�LQVWLWXWH� DQG� RQH� RI� WKH� SULQFLSDO� FRPSRQHQW� RI�NQRZOHGJH�V\VWHP�DQG�LQIRUPDWLRQ�RI�DJULFXOWXUH�FDQ�SOD\� DIIHFWLYH� UROH� DW� YDOXLQJ� IDUPHU¶V� H[SHULHQFHV�DQG� LQGLJHQRXV� NQRZOHGJH�� ([WHQVLRQ� FDQ� KHOSV� WR�VXVWDLQLQJ� GHYHORSPHQW� DFWLYLWLHV� E\� DSSO\LQJ� PRUH�FRRSHUDWLYH� DSSURDFKHV�� XVLQJ� WUDGLWLRQDO�WUDQVPLVVLRQ� FKDQQHOV� RI� LQGLJHQRXV� NQRZOHGJH� DQG�WU\� WR� HVWDEOLVK� PXWXDO� OHDUQLQJ� FRQGLWLRQ� EHWZHHQ�FRPSRQHQWV�RI�NQRZOHGJH�V\VWHP�DQG�LQIRUPDWLRQ�RI�WHFKQRORJ\�� ZKLOH� PDNLQJ� PRUH� DGDSWDELOLW\� RI�UHVHDUFKHV� SURJUDPV� ZLWK� FRQWDFW¶V� QHHGV� �$KPHG����������,QGLJHQRXV� IRXQGDWLRQV� DW� YLOODJHV� RULJLQDOO\�GLVSOD\V� GHPRFUDWLF� V\VWHP� DW� UXUDO� VRFLHWLHV�� DQG�IURP�DVSHFW� RI� H[LVWHQWLDO� SKLORVRSK\�� SULQFLSOHV� DQG�JRDOV� DQG� SUDFWLFHG� PHWKRGV� SUHSDUHV� VXVWDLQDEOH�PDQDJHPHQW� DW� YLOODJHV�� ,QGLJHQRXV� IRXQGDWLRQV� DW�YLOODJHV� DOZD\V� FDQ� EH� FRQVLGHUHG� DV� SRSXODU�UHVSRQVLEOH�RUJDQL]DWLRQV��SUHVHUYHU�RI�UXUDO�SHRSOH¶V�LQWHUHVWV�DV�DQ�HOHFWHG�LQVWLWXWLRQ�E\�SHRSOH��(QDFWLQJ�HYHU\� ODZ�DQG�RUGHUV�DERXW�RU�UHODWHG�WR�YLOODJHV�DQG�DOVR�RU� IDU� IURP� DWWHQGLQJ� WR� LQGLJHQRXV� IRXQGDWLRQV�LQ� YLOODJHV� FDQ
W� EH� DSSOLHG� VXVWDLQDEOH� DQG� QHYHU�ZRXOG� KDYH� HIILFLHQF\�� :KHQHYHU� HVWDEOLVKLQJ�LQVWLWXWLRQV� VXFK� DV� FRRSHUDWLYH� RUJDQL]DWLRQV� �� UXUDO�IRUXPV� �� GHYHORSPHQW� FRPPLWWHHV� DQG� HWF� DQG�FRQVHTXHQWO\� VHOHFWLQJ� ERDUG� � DQG� &(2� GRQH� E\�LQGLJHQRXV� IRXQGDWLRQV� RU� WKHLU� FRQILUPDWLRQ� �� VR� LW�ZRXOG�HQMR\�HYHQ�PRUH�HIILFLHQF\�DQG�VXVWDLQDELOLW\���:H�FDQ�VHHN� WR�PRVW�RULJLQDO� VDPSOH�RI�H[SHULHQFHG�1*2V� DERXW� VRFLDO� DQG� HFRQRPLF� DFWLYLWLHV� EDVH� RQ�YROXQWDU\�PRWLYDWLRQV� DQG� JURXS� FRRSHUDWLYH� DW� ,UDQ�UXUDO�DUHD��*LJOHU���������.DUOLU� ������� HPSKDVL]HG� WKDW� DJULFXOWXUH� HGXFDWLRQ�LQVWLWXWHV�VKRXOG�WU\�WR�LGHQWLI\�DJULFXOWXUH�NQRZOHGJH�V\VWHP� DQG� DOVR� LQWHUSUHW� WKHLU� DSSOLFDWLRQ� DW�SURGXFWLRQ� V\VWHPV� DQG� LI� SRVVLEOH�� PDNH� FXUUHQW�HGXFDWLRQ� FRQGLWLRQ� FRPSDWLEOH�� %DKDOD� UHSUHVHQWHG�GLIIHUHQW� DWWLWXGH�� +H� VD\V� WKDW� PRGHUQ� WHFKQRORJ\�DQG� WUDGLWLRQDO� DJULFXOWXUH� NQRZOHGJH� FDQ� SOD\�LPSRUWDQW�UROH�RQ�PRGHUQL]LQJ�DJULFXOWXUH�SURGXFWLRQ�V\VWHPV�RI�WKLUG�ZRUOG�FRXQWULHV��%URXZHU��������
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$FKLHYLQJ� WR� WKLV� SXUSRVH� LV� GHSHQGHQW� RQ�LQWHJUDWLRQ� DQG� V\QWKHVLV� RI� WKHVH� WZR� NQRZOHGJH� DW�H[WHQVLRQ� DQG� HGXFDWLRQ� SURJUDPV�� +H� EHOLHYHV� WKDW�LQWHJUDWLQJ�WKHVH�WZR�NQRZOHGJH�V\VWHPV�FDQ���&RYHU� ZLGH� UDQJH� RI� DLPHG� RSSRUWXQLWLHV� DW�WUDGLWLRQDO� DQG� PDUJLQDO� SDUWV�� DQG� PDNH� EDVLF�FKDQJHV� DW� WUDGLWLRQDO� SURGXFWLRQ� V\VWHPV� WKURXJK�DSSO\LQJ�QHZ�WHFKQRORJ\��(VWDEOLVK� ZD\V� DW� H[WHQVLRQ� SURJUDPPLQJ� DQG�DJULFXOWXUDO� HGXFDWLRQ� ZKLFK� WURXJK� WKDW� WKH\� ZRXOG�HQDEOH� WR� H[WHQG� REWDLQHG� LQWHUHVW� RI� WHFKQRORJ\�ZLWKRXW� PXFK� VSHQGLQJ� DQG� YDULRXV� IDFLOLWLHV�� $W�GHYHORSLQJ�VRFLHWLHV�VXFK�DV�,UDQ�� IDFWRUV�VXFK�DV� IDU�GLVWDQFH�� EHLQJ� IDU� IURP� LQIRUPDWLRQ�FHQWHUV�RU� ODFNV�RI� DSSURSULDWH� ,7� DQG� WUDLQHG� SHRSOH� FDXVHG� WKDW�YLOODJHU� EHLQJ� GHSUDYHG� IURP� DFFHVVLQJ� WR�LQIRUPDWLRQ� DQG� ,7� FRPSDUHG� WR� ODUJH� FLWLHV��$FFRUGLQJ� WR� LWV� QHFHVVLW\� DW� GHYHORSLQJ� DJULFXOWXUH��WKLV� LVVXH� QRW� RQO\� KDUPIXO� IRU� YLOODJHUV� EXW� DOVR� LV�KDUPIXO� IRU� DJULFXOWXUH� GHYHORSPHQW� DQG� QDWLRQDO�GHYHORSPHQW�� 6R� DSSO\LQJ� DQG� LQWHJUDWLQJ� H[WHQVLRQ�RUJDQL]DWLRQ� E\� XVLQJ� IXQFWLRQV� RI� LQIRUPDWLRQ� LWVHOI�ZRXOG� FDXVH� H[WHQVLRQ�� FRQWLQXLW\� DQG� VROLGDULW\� RI�SURFHVV� RI� UHODWLRQ�EHWZHHQ� WKUHH� OLQNV�RI� H[WHQVLRQ��UHVHDUFK� DQG� HGXFDWLRQ�� $W� RQH� KDQG�� DFFHVVLQJ� WR�FOLHQWHOH� ZRXOG� EH� IDFLOLWDWHG� WRR�� %ULHIO\� LW� FDQ� EH�VDLG� WKDW� DSSO\LQJ� ,7� DW� H[WHQVLRQ� V\VWHP� OHDGV� WR�HIIHFWLYHQHVV� RI� UHDOL]DWLRQ� RI� H[WHQVLRQ� JRDOV� DQG�ILQDOO\�UHDOL]DWLRQ�RI�GHYHORSPHQW�JRDOV���0RVW� LPSRUWDQW� PLVVLRQ� RI� ,7� LV� GLVWULEXWLQJ�NQRZOHGJH� DQG� LQIRUPDWLRQ� DQG� IURP� WKLV� YLHZSRLQW�DQG� DFFRUGLQJ� WR� GLUHFW� UHODWLRQ� RI� XVLQJ� NQRZOHGJH�DQG�SURGXFLQJ�VFLHQFH�DW�RQ�VRFLHW\�DQG�LWV�SURJUHVV���LW� LV� SRVVLEOH� WR�XQGHUVWDQG�PRUH� DERXW� UHDO� SRVLWLRQ�RI� ,7� LQ� UHODWLRQ� WR� PXOWL�GLPHQVLRQDO�GHYHORSPHQW�$PLUL�$UGDNDQL�DQG�6KDKYDOL����������,7� LQ� UHPRYLQJ�EDUULHUV�RI�DFFHVV� WR�QHZ�NQRZOHGJH�LV� DPRQJ� HFRQRPLF� RSSRUWXQLWLHV� DQG� VRFLDO�FRRSHUDWLYH�WKDW�ZDV�HPSKDVL]HG�E\�H[WHQVLRQ�V\VWHP�DQG�SOD\V�LPSRUWDQW�UROH��&RQVLGHULQJ�WKDW�LQGLJHQRXV�NQRZOHGJH� �� LV� VDPH� LVVXH� WKDW� SHRSOH� OLYLQJ� ZLWK� ��DQG� EDVH� RQ� WKDW� WKH\� VKRXOG� IROORZ� QRUP� DQG�DEQRUPDOLWLHV�RI� WKHLU� WKRXJKW�SKLORVRSK\�IUDPHZRUN�DW�WKH�WKHLU�GLIIHUHQW�OLIH�ILHOGV��([FKDQJH��LQWHUDFWLRQ�DQG� FRQVWDQW� UHILQHPHQW� LV� FRQVLGHUHG� DV� REYLRXV�IHDWXUHV� RI� LQGLJHQRXV� NQRZOHGJH�� 7KLV� NQRZOHGJH�WKDW� LV� EDVHG� RQ� FKDQJH�� UHYROXWLRQ� DQG� FKDQJHV��FDXVHG�WKDW�EH�G\QDPLF�LQ�FRQWUDVW�WR�LWV�DSSHDUDQFH��6R�� DIRUHPHQWLRQHG� NQRZOHGJH�KDV�NHSW� LWV� VWUXFWXUH�DW�SDVW�DQG�DOVR�ZRXOG�NHHS�LW�DW�IXWXUH�EXW�LWV�FRQWHQW�ZRXOG�EH�FKDQJHG���/RFDO� PHQ� DUH� JXDUGHU� RI� LQGLJHQRXV� NQRZOHGJH� RI�HDFK� QDWLRQ�� )DUPHUV�� SHDVDQWU\�� UXUDO� FUDIWVPHQ�DQG�UDQFKHUV�� HDFK�RZQ�KLV� VSHFLILF� VNLOO�� 7KHVH� DUWV� DQG�LQGLJHQRXV� NQRZOHGJH� ILUVW� VHHPV� VLPSOH� EXW� WKHVH�VLPSOH�PHWKRGV�KDYH�HQDEOHG�YLOODJHUV�WR�VXSSO\�WKHLU�

QHHGV� E\� OLPLWHG� VRXUFHV�� 7KLV� LVQ¶W� ZRUWKOHVV�RXWFRPH� EXW� SODQQHUV
� SURSDJDWRUV� RI� QHZ�WHFKQRORJLHV� DOZD\V� LJQRUH� UXUDO� DELOLWLHV� OLNH� WKHLU�QHHGV�� SUHIHUHQFHV� DQG� LQQRYDWLRQV�� :KLOH�� E\�XQGHUVWDQGLQJ�WKLV�NQRZOHGJH�DQG�ORFDO�DFNQRZOHGJH�ZRXOG� SURYLGH� VWDEOH� EDVLV� IRU� SUHVHQWLQJ� WHFKQLFDO�TXHVWLRQV� DW� DJULFXOWXUH� UHVHDUFKHV�� 6FKRODUV� DQG�H[SHUWV� RI� 7KLUG� ZRUOG� FRXQWULHV� XVXDOO\� UHSHDWHGO\�GHQ\� LWV� SHRSOH¶V� LQGLJHQRXV� NQRZOHGJH�� 7KHLU�SUHMXGLFH�SDUWO\� LV� URRWHG� LQ�(XURSHDQ�VRFLDO�VFLHQFH�VFKRODU¶V� WKHRULHV� DQG� ��� FHQWXU\�$PHULFD� WKDW� XQWLO�QRZ�LV�GRPLQDWHG�RQ�WKRXJKW�RI�WKLUG�ZRUOG�FRXQWULHV�HVSHFLDOO\� QRQ�ZHVWHUQ� HGXFDWHG� 3HRSOH�� :KLOH��PDQ\� FDVH� RI� VWXGLHV� DQG� VFLHQWLILF� UHVHDUFKHV�� KDV�SURYHQ� YDOXH� DQG� HIIHFWLYHQHVV� RI� ORFDO� NQRZOHGJH��(GXFDWHG�SHRSOH�RI�QHZ�VFLHQFHV�VKRXOG�DFFHSW�EDVH�RQ�QHZ�IUDPHZRUN�DQG�SULQFLSOH�RI�HSLVWHPRORJ\�WKDW�WKHLU� NQRZOHGJH� DW� DOO� GLPHQVLRQV� LVQ¶W� VXSHULRU� WR�LQGLJHQRXV�SHRSOH¶V�NQRZOHGJH��$SSOHWRQ�DQG�-HDQV����������6R�� DW� OHDUQLQJ� SURFHVV� WKH\� VKRXOG� FRQIHVV� WR�ZHDNQHVV� RI� WKHLU� NQRZOHGJH� DQG� WR� VWUHQJWKV� RI�LQGLJHQRXV� NQRZOHGJH� LQ� RUGHU� WR� LGHQWLI\� DQG�LPSURYH� ORFDO�PHQ¶V� OLIH� FRQGLWLRQ��1RZDGD\V��PRVW�VFKRODUV� HVSHFLDOO\� DFDGHPLF� UHVHDUFKHUV� ZDQW� WR�XQGHUVWDQG�FHUWDLQ�FRQGLWLRQ�RI�YLOODJH�MXVW�E\�RQH�RU�PRUH� VKRUW� YLVLWV�� 2EYLRXVO\�� WKHVH� NLQGV� RI� YLVLWV�UDUHO\� FDQ� LQIRUP� UHVHDUFKHUV� RI� UHDO� GHOLFDWH� LVVXHV�RI� YLOODJHV� DQG� DOVR� DERXW� FRPSOLFDWHG� HFRQRPLF��VRFLDO�� SROLWLF� DQG� FXOWXUDO� LVVXHV� �)DUURNKL�� 6� DQG�<DJKRXEL���������
�&RQFOXVLRQ�DQG�GLVFXVVLRQ���2Q� WKH� UHVHDUFK� ZKLFK� ZDV� GRQH� E\� %R]DUMRPKDUL�������� ZLWK� WKLV� WLWOH� �DQDO\]LQJ� QDWLYH� NQRZOHGJH�SRVLWLRQ� RQ� UXUDO� VXVWDLQDEOH� GHYHORSPHQW��� ,W� ZDV�VSHFLILHG� WKDW� DOWKRXJK� WKHUH� DUH� PDQ\� GLIIHUHQFHV�EHWZHHQ� QDWLYH� DQG� PRGHUQ� NQRZOHGJH� EXW� WKH\� DUH�QRW�LQ�FRQWUDVW�ZLWK�HDFK�RWKHU��EHFDXVH�WKH\�DUH�HDFK�RWKHU
V� VXSSOHPHQW� DQG�ZH�FDQ
W�EH� VXFFHVV�ZKHQ�ZH�XVH� WKHP�VHSDUDWHO\��$FFRUGLQJ�WR�QHZ�SDUDPHWHUV�LQ�UXUDO�GHYHORSPHQW�� IRU� VROYLQJ�UXUDO�SUREOHPV��DW� WKH�ILUVW�ZH� VKRXOG� XVH� RI� QDWLYH� VROXWLRQV� DQG� LI� LW� ZDV�QRW�HIILFLHQW��ZH�FDQ�XVH�DQG�WHVW�H[WHUQDO�VROXWLRQV��� 5HVHDUFK� ILQGLQJV� ZKLFK� ZDV� GRQH� E\� (PDGL� DQG�$PLUL� ������� ZLWK� WKLV� WLWOH� �� FRPSLODWLRQ� RI� QDWLYH�DQG� PRGHUQ� NQRZOHGJH� LV� QHFHVVDU\� IRU� UHDFKLQJ�DJULFXOWXUH�VXVWDLQDEOH�GHYHORSPHQW��VLJQLI\�WKDW�7KH�EHOLHYH�RI�HGXFDWHG�SHRSOH�WR�QDWLYH�SHRSOH�DQG�WKHLU�NQRZOHGJH� ��SUHFRQGLWLRQ� IRU�PDNLQJ� WKHP�FORVH�� LV�FDOOHG� FRPELQDWLRQ� DQG� FRPSLODWLRQ�� 0DNLQJ�HYROXWLRQ� LQ�PRGHUQ�V\VWHP�IRU�DWWHQWLRQ� WR� WHQWDWLYH�NQRZOHGJH�LV�WKH�PDLQ�QHFHVVLW\�IRU�WKLV�FRPSLODWLRQ��$QRWKHU� QHFHVVLW\� IRU� WKLV� HYROXWLRQ� LV� WKH�UHVHDUFKHU
V� DWWHQWLRQ� WR� H[SHULPHQWDO� DFFXPXODWHG�ZLVGRP� DQG� KLVWRULFDO� H[SORLW� E\� XVLQJ� TXDOLWDWLYH�
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DQG�FRPPXQLRQ�PHWKRGV��$OVR�DSSO\LQJ�FRPSLODWLRQ�PHWKRGV� DQG� PDNLQJ� HYROXWLRQ� DPRQJ� JRYHUQPHQW��HGXFDWLRQDO� FHQWHUV�� IDUPHUV� DQG� SHDVDQW� LV� WKH�QHFHVVLW\� DQG� SUH� FRQGLWLRQ� IRU� FRPELQDWLRQ� RI�PRGHUQ�DQG�QDWLYH�NQRZOHGJH��,Q� RUGHU� WR� GHYHORS� DJULFXOWXUH� H[WHQVLRQ� DFWLYLWLHV��FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�LV�FULWLFDO�EHFDXVH��VHQVH� RI� VHOI�HVWHHP� DQG� UHOLDQFH� RQ� ORFDO� VRXUFHV�ZRXOG� EH� UHLQIRUFHG� E\� FLWLQJ� RI� YDVW� DSSOLFDWLRQ� RI�,UDQLDQ� LQGLJHQRXV� NQRZOHGJH� DQG� RWKHUV� DQFLHQW�FXOWXUH� RI� ZRUOG� DW� VXVWDLQDEOH� GHYHORSPHQW� RI�LQGXVWULDO�FRXQWULHV���DOVR���QHFHVVLW\�RI�FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�DW� GHYHORSLQJ� H[WHQVLRQ� SURJUDPV� LV� HPDQDWHG� IURP�ZKHUH�WKDW�LV�FRQVLGHUHG�DV�SULQFLSDO�FRPSRQHQWV�DQG�VXVWDLQDEOH� KXPDQ� GHYHORSPHQW� LWHPV� LV� HPDQDWHG�IURP� VDPH� VRXUFHV�� $W� VXVWDLQDEOH� KXPDQ�GHYHORSPHQW�� SHRSOH� DUH� FRQVLGHUHG� DV� ³JRDO´� RI�VRFLDO�DQG�HFRQRPLF�SROLFLHV�WKDW�WKHLU� UDQJH�RI�WKHLU�VHOHFWLRQV� ZRXOG� EH� H[WHQGHG� LQ� RUGHU� WR� DFWLYHO\�SDUWLFLSDWH� DW� GHFLVLRQ� PDNLQJ�� 7KHUHIRUH�� SHRSOH¶V�SDUWLFLSDWLRQ�LV�RQH�RI�WRROV�RI�VXVWDLQDEOH�DJULFXOWXUH�GHYHORSPHQW�� %XW� DFWLYH� UXUDO� SHRSOH¶V� SDUWLFLSDWLRQ�DW�H[WHQVLRQ�SURJUDPV�DV�D�IRUP�RI�VXVWDLQDEOH�ZRXOG�QRW� EH� SRVVLEOH� XQOHVV� E\� EHOLHYLQJ� UROH� RI� UXUDO�SHRSOH¶V� NQRZOHGJH�� YLVLRQ� DQG� VNLOOV� �%URXZHU�������� 1HFHVVLW\� DQG� LPSRUWDQFH� RI� LQGLJHQRXV�NQRZOHGJH� DQG� VXVWDLQDEOH� KXPDQ� GHYHORSPHQW�SUHSDUHG� ILHOG� IRU� HVWDEOLVKLQJ� ³XQLWHG� QDWLRQ�FRQIHUHQFH��DERXW�QDWXUH�DQG�GHYHORSPHQW´�DW��������
&RUUHVSRQGLQJ�$XWKRU��0HKUDQ�%R]RUJPDQHVK��'DPDYDQG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��'DPDYDQG��,UDQ�(�PDLO��PHKUDQ�����#\DKRR�FRP�
�
5HIHUHQFHV����� $KPHG�� 0�� ������,QGLJHQRXV� .QRZOHGJH� IRU�6XVWDLQDEOH�'HYHORSPHQW� LQ� WKH� 6XGDQ��.KDUWRXP��6XGDQ��.KDUWRXP�8QLYHUVLW\�3UHVV����� $PLUL�$UGDNDQL��0��DQG�6KDKYDOL��0��3ULQFLSOHV��FRQFHSWV� DQG� LQGLJHQRXV� NQRZOHGJH�$JULFXOWXUH��VHULHV� RI� SXEOLFDWLRQV� DQG� GHYHORSPHQW� RI�YLOODJHV�1R������6HFRQG�(GLWLRQ���������� $SSOHWRQ�� +��� DQG� -HDQV�� $�� ������7HFKQRORJ\�IURP� WKH� 3HRSOH�� 7HFKQRORJ\� 7UDQVIHU� DQG�,QGLJHQRXV� .QRZOHGJH���6FLHQFH�� 7HFKQRORJ\�DQG�'HYHORSPHQW����� $]NLD�� 0� DQG� ,PDQL� $�� 6XVWDLQDEOH� 5XUDO�'HYHORSPHQW���3XEOLFDWLRQV�,QIRUPDWLRQ��7HKUDQ������������ %RX]DUMPHKUL�� .K�� LQGLJHQRXV� IDUPLQJ�NQRZOHGJH� RI� JHQGHU� DQG� LWV� UROH� LQ� 5XUDO�'HYHORSPHQW� DQG�5HVHDUFK��&HQWUH�RI�4XDUWHUO\�

7HKUDQ�8QLYHUVLW\�:RPHQ��:RPHQ
V�5HVHDUFK������������ %R[��/�� ��������IRU�WKH�IXQ�RI�LW��*XHVW�&ROXPQ��,QGLJHQRXV� NQRZOHGJH� DQG� 'HYHORSPHQW�0RQLWRU������������� %URXZHU�� -DQ�� �������� ,.�� ,.6� DQG� ,7.��,QGLJHQRXV� NQRZOHGJH� DQG� 'HYHORSPHQW�0RQLWRU��9RO����,VVXH����S��������� %XUJHU��-��������7KH�*DLD�$WODV�RI�)LUVW�3HRSOHV��$ )XWXUH�IRU� WKH� ,QGLJHQRXV� :RUOG�� 3HQJXLQ�%RRNV��DQG�5LQJZRRG����� &KDPEHUV��5���UXUDO�GHYHORSPHQW��SULRULW\�SDUW�WR�WKH� SRRU� �VXSSRUWLQJ� YXOQHUDEOH� JURXSV���WUDQVODWHG� E\�0XVWDID� $]NLD�� 7HKUDQ�8QLYHUVLW\�3UHVV������������'HZHV��Z����������,QWURGXFWLRQ��S���LQ�WUDGLWLRQDO�NQRZOHGJH�DQG�VXVWDLQDEOH�LQ�6��+��'DYLV�DQG�.��(EEH� �(GV��3URFHHGLQJV�RI� D� FRQIHUHQFH�KHOG� DW�WKH�:RUOG� %DQN�:DVKLQJWRQ�� '�&�� VHSW�� �������(QYLURQPHQWDOO\� 6XVWDLQDEOH� SURFHHGLQJ� VHULHV�1R��������� (PDGL��0�DQG�$EEDVL��(��LQGLJHQRXV�NQRZOHGJH�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�YLOODJHV�� WKH�ROG�YLHZ�RI�D�QHZ�]RQH��DQG�GHYHORSPHQW�RI�YLOODJH
V�1R���������������� (PDGL��0� DQG�$PLUL�$UGDNDQL��0�� �� FRPELQLQJ�LQGLJHQRXV� NQRZOHGJH� DQG� IRUPDO� NQRZOHGJH��QHFHVVDU\� WR�DFKLHYH�VXVWDLQDEOH�GHYHORSPHQW�RI�$JULFXOWXUH� �� 5XUDO� 'HYHORSPHQW� 3XEOLFDWLRQ�1R���������������� (VKUDJKL�� *� �� ,QGLJHQRXV� .QRZOHGJH� DQG�'HYHORSPHQW� 3ODQQLQJ�� -RXUQDO� RI� )RUHVW� DQG�5DQJHODQG�� 1R�� ���� )RUHVW�� 5DQJHODQG� DQG�:DWHUVKHG�FRXQWU\������������ )DUURNKL�� 6� DQG� <DJKRXEL�� -�� WHFKQRORJ\�GHYHORSPHQW� WKURXJK� LQGLJHQRXV� NQRZOHGJH�V\VWHPV� ZLWK� DJULFXOWXUDO� UHVHDUFK� �� -RXUQDO� RI�-LKDG��1R���������������������*LJOHU�� 6�� HW� DO�� �������� ,&7� IRU� ,QGLJHQRXV�'HYHORSPHQW�� $YDLODEOH� DW�� KWWS���� WRSLFV��'HYHORSPHQWJDWHZD\�RUJ�� LFW�� VGP�� SUHYLHZ�'RFXPHQW��'R�a�DFWLYH�'RFXPHQW�,G�����������.DUDPL�� 5� DQG� 0RUDGL�� .K�� 7KH� SODFH� RI�UHVHDUFK��WUDLQLQJ�DQG�SURPRWLQJ�WKH�SUHVHUYDWLRQ�RI� LQGLJHQRXV� NQRZOHGJH�� -RXUQDO� RI� -LKDG��1R�����������������.RODZRSOH�� '�� �������� /RFDO� .QRZOHGJH�8WLOL]DWLRQ�DQG�6XVWDLQDEOH�UXUDO�GHYHORSPHQW�LQ�WKH����6W��&HQWXULHV��,.�0RQLWRU�$UWLFOH������������ /RXLVH�� *� �������� :RUNLQJ� ZLWK� LQGLJHQRXV�NQRZOHGJH� �$� JXLGH� IRU� UHVHDUFKHUV��� SXEOLVKHG�E\� WKH� ,QWHUQDWLRQDO� 'HYHORSPHQW� UHVHDUFK�&HQWUH�� SR� %R[� �����2WWDZD�� 2Q�� &DQDGD�.,*��+���
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����0HUUHZLM�� $�� Y�� �������� 7KUHH� GHILQLWLRQV� RI�LQGLJHQRXV� NQRZOHGJH�� ,QGLJHQRXV� NQRZOHGJH�DQG�'HYHORSPHQW�0RQLWRU��9RO����,VVXH����S����������1RZURR]L��$� DQG�$ODJKD�� (�� D� QHZ� FDWHJRU\� RI�LQGLJHQRXV� NQRZOHGJH� LQ� UXUDO� GHYHORSPHQW�UHVHDUFK���-RXUQDO�RI�MLKDG��1R���������������������� 3HQQ\� 5�� $� �������� *HQGHU� DQG� ,QGLJHQRXV�.QRZOHGJH��,.	'�0��$UWLFOH������������ 3RS]DQ�� $�� 'HVLJQ� DQG� FRPSLODWLRQ� RI�LQGLJHQRXV�NQRZOHGJH��PRGHUQ�PHGLD�LQ�RUGHU�WR�DFKLHYH� D� SDUWQHUVKLS� DSSURDFK� LQ� .HUPDQVKDK�SURYLQFH� �� HQG� RI� SHULRG� OHWWHU� 3K'� 7HKUDQ�8QLYHUVLW\� )DFXOW\� RI�$JULFXOWXUH� WR� KHOS�$]NLD�DQG�6H\HG�0DKPRXG�+RVVHLQL������������5D]DYL�� 0�� $JULFXOWXUH� DQG� QDWXUDO� UHVRXUFHV��LQGLJHQRXV� NQRZOHGJH� DQG� FRPELQLQJ� LW� ZLWK�PRGHUQ� NQRZOHGJH�� -LKDG�PDJD]LQH�� WZHQW\�ILYH�\HDUV��1R�����������������5DMDVHNDUDQ�� %�'�'��0��:DUUHQ� DQG� 6�&�� %DEX���������,QGLJHQRXV�QDWXUDO�UHVRXUFH�PDQDJHPHQW�V\VWHP� IRU� VXVWDLQDEOH�DJULFXOWXUDO�GHYHORSPHQW��D JOREDO� SHUVSHFWLYH� -RXUQDO� RI� ,QWHUQDWLRQDO�'HYHORSPHQW������������ 6PLWD�0��������:RPHQ
V�LQGLJHQRXV�NQRZOHGJH�RI� IRUHVW�PDQDJHPHQW� LQ� 2ULVVD��KWWS���ZZZ�JHQGHUPDLQVWUHDPLQJDVLD�RUJ�LPJ�E��3')�

���������


