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7LWOH��7KH�+LVWRU\�RI�7,5'2�DQG�,QGXVWULDOL]DWLRQ�LQ�7DQ]DQLD�XS�WR������

�%\�2VPXQG�.DSLQJD� DQG�9LFWRULD��*RUHV����6W��$XJXVWLQH�8QLYHUVLW\�RI�7DQ]DQLD��HPDLO��
NDSLQJD�#JPDLO�FRP���0ZHQJH�&DWKROLF�8QLYHUVLW\��HPDLO��YLFWRULDJRUHV��#JPDLO�FRP

7KLV�SDSHU�H[DPLQHV�GLIIHUHQW DUHDV�ZKLFK�DUH�WKH�SUHUHTXLVLWHV�RI�LQGXVWULDOL]DWLRQ��,W�IRFXVHV�
RQ�WKH�LVVXHV�RI�UHVHDUFK�DQG�LQQRYDWLRQ�DV�LPSHUDWLYHV�LQ�LQGXVWULDOL]DWLRQ�IURP�KLVWRULFDO�SRLQW�
RI� YLHZ�� WKH� SDSHU� XWLOL]HV� WKH� FDVH� VWXG\� RI� 7DQ]DQLD� ,QGXVWULDO� 5HVHDUFK� DQG�'HYHORSPHQW�
�7,5'2��DV�D�UHVHDUFK�LQVWLWXWLRQ�HVWDEOLVKHG�IRU�WKH�SXUSRVH�RI�DGYDQFLQJ�LQGXVWULDOL]DWLRQ�LQ�
7DQ]DQLD��7KH�SDSHU� IRFXVHV�RQ� WKH� FLUFXPVWDQFHV�ZKLFK�SURPSWHG� WKH� HVWDEOLVKPHQW�RI� WKH�
LQVWLWXWLRQ�DQG�WKH�SXUSRVH�IRU�ZKLFK�LW�ZDV�HVWDEOLVKHG��7KH�IXQFWLRQV�DQG�UROHV�RI�WKH�LQVWLWXWLRQ�
KDYH�EHHQ�UHYLHZHG�DQG�GLVVHFWHG�IURP�WKH�KLVWRULFDO�SRLQW�RI�YLHZ��7KH�VXFFHVVHV��FKDOOHQJHV�
DQG�IXWXUH�SURVSHFWV�KDYH�EHHQ�GLVFXVVHG�LQ� OLQH�ZLWK�LQGXVWULDOL]DWLRQ��0HWKRGRORJLFDOO\�WKH�
SDSHU�KDV�EHHQ�GHVLJQHG�IURP�KLVWRULFDO�H[SORUDWRU\�GHVLJQ�XWLOL]LQJ�D�FDVH�VWXG\�VWUDWHJ\��7KH�
DSSURDFK�HQJDJHG�LQ�WKLV�SDSHU�LV�WKDW�RI�TXDOLWDWLYH�QDWXUH�XWLOL]LQJ�ERWK�SULPDU\�DQG�VHFRQGDU\�
KLVWRULFDO�VRXUFHV�WR�JDWKHU�LQIRUPDWLRQ�WKURXJK�LQ�GHSWK�LQWHUYLHZV��RUDO�KLVWRULHV��REVHUYDWLRQ�
DQG�LQWHQVLYH�DUFKLYDO�GRFXPHQWDU\�UHYLHZ��5HVHDUFK�LQVWUXPHQWV�VXFK�DV�LQWHUYLHZ�JXLGHV�DQG�
FKHFNOLVWV� ZHUH� GHVLJQHG� WR� IDFLOLWDWH� VPRRWK� FROOHFWLRQ� RI� WKH� UHTXLUHG� GDWD�� 0RVW� RI� WKH�
VHFRQGDU\� GDWD�ZHUH� JHQHUDWHG� IURP� OLEUDULHV� DW� 6$87��0:(&$8�� 8'60�� 1DWLRQDO� /LEUDU\�
'60��0ZDQ]D�5HJLRQDO�/LEUDU\�DQG�.LOLPDQMDUR�5HJLRQDO�/LEUDU\��7KH�ILQGLQJV�UHYHDOHG�WKDW�
7,5'2� ZDV� FUHDWHG� ZLWK� YHU\� VWURQJ� DPELWLRQV� WR� DGYDQFH� LQGXVWULDOL]DWLRQ� LQ� 7DQ]DQLD��
+RZHYHU�� WKH� IXQFWLRQV� RI� ZKLFK� ZHUH� PDUUHG� E\� ODFN� RI� FRPPLWPHQW� DQG� XQQHFHVVDU\�
EXUHDXFUDWLF� ERWWOHQHFNV�� %XGJHWDU\� SUREOHPV� DQG� VWUXFWXUDO� RUJDQL]DWLRQDO� LQFRQVLVWHQFLHV�
FUXPEOHG�WKH�VPRRWK�IXQFWLRQLQJ�RI�WKH�LQVWLWXWLRQ��

,QGXVWULDOL]DWLRQ��,QQRYDWLRQ��7,5'2��5HVHDUFK��/RFDO�LQGXVWULHV

7KH�VHDUFK�IRU�QHZ�NQRZOHGJH�EDVHG�RQ�KXPDQ�H[SHULHQFH�LV�DV�ROG�DV�KXPDQ�VRFLHW\�LWVHOI��,Q�
DOO�FRXQWULHV��7DQ]DQLD�LQFOXVLYH��WKHUH�KDV�EHHQ�VRPH�IRUP�RI�WKLV�VHDUFK�IRU�PDQ\�\HDUV��,W�DOO�
GHSHQGV�RQ� WKH� VRFLHW\� WR�RUJDQL]H� LWV� VHDUFK� LQWR�D�ZHOO� WKRXJKW RXW�� D�ZHOO�SODQQHG�� DQG�D�
SXUSRVHIXO�RQH��ZKLFK� LV� DLPLQJ�DW� FRQTXHULQJ�SUREOHPV�ZLWKLQ� LWV� HQYLURQPHQW� LQ�RUGHU� WR�
HQVXUH� D� IXWXUH� KHDOWKLHU�� PRUH� SURGXFWLYH� DQG� ZRUWK� OLYLQJ�LQ� HQYLURQPHQW�� 7KLV� LV� D�
FRQWLQXRXV�PRYH��DQG�HDFK�PRYH�JUDYLWDWHV�DURXQG�SUHYLRXV�H[SHULHQFHV�DQG�REVHUYDWLRQV��7KLV�
LV� WHUPHG� DV� RUJDQL]HG� UHVHDUFK�� D� SXUSRVHIXO� VHDUFK� IRU� D�QHZ�NQRZOHGJH�EDVHG�XSRQ�SDVW�



���

H[SHULHQFH��� 7KLV�SDSHU�GLVFXVVHV�WKH�SRVLWLRQ�RI�7,5'2�DV�D�UHVHDUFK�LQVWLWXWLRQ�WR�DGYDQFH�
VFLHQFH� DQG� WHFKQRORJ\� WR� VXSSRUW� WKH� SURFHVV� RI� LQGXVWULDOL]DWLRQ� LQ� 7DQ]DQLD� DV�ZHOO� DV� WR�
DFKLHYH�VXVWDLQDEOH�HFRQRPLF�GHYHORSPHQW���

&RQFHSWXDOO\�DQG�KLVWRULFDOO\�FRXQWULHV�KDYH�DOO�RYHU�WKH�ZRUOG�DFKLHYHG�LQGXVWULDO�GHYHORSPHQW�
DQG�VXFFHVVIXO�VXVWDLQDEOH�HFRQRPLF�GHYHORSPHQW�WKURXJK�LQYHVWLQJ�LQ�UHVHDUFK�DQG�LQQRYDWLRQ��
7KH�UHVHDUFK�FHQWHUV�DQG�LQVWLWXWLRQV�DUH�HVWDEOLVKHG�DQG�ZHOO�ILQDQFHG�WR�FDWHU�IRU�WKHVH�UHVHDUFK�
DFWLYLWLHV��6LQFH�WKH�DUHD�RI�UHVHDUFK�LV�D�VHQVLWLYH�XQGHUWDNLQJ�WKH�SROLWLFDO�ZLOO�RI�WKRVH�LQ�SRZHU�
ZDV�YHU\�LPSRUWDQW�EHFDXVH�LW�ZDV�DOO�DERXW�QDWLRQDO�DQG�KXPDQ�VHFXULW\� LVVXH��7KH�SROLWLFDO�
HFRQRP\� RI� UHVHDUFK� DQG� LQQRYDWLRQ� LV� WKHUHIRUH� QRW� LGHRORJLFDOO\� IUHH�� 7KH� FRORQLDOLVWV� IRU�
H[DPSOH�GLG�QRW�HQJDJH�LQ�UHVHDUFKHV�ZKLFK�ZHUH�WR�GHYHORS�WKHLU�FRORQLHV��,QVWHDG�WKH�UHVHDUFK�
FHQWHUV�ZHUH�PDLQO\�WR�LPSURYH�WKHLU�HFRQRPLHV�VXFK�DV�UDZ�PDWHULDO�UHVHDUFK�EDVHG��FURSV��
PLQHUDOV�DQG�DQLPDO�UHVHDUFKHV���,W�WKHUHIRUH�JRHV�ZLWKRXW�VD\LQJ�WKDW�DOO�GHYHORSLQJ�FRXQWULHV�
ZHUH�WR�PDNH�UHVHDUFK�DV�RQH�RI�WKHLU�SULRULW\�LI�WKH\�ZHUH�WR�DFKLHYH�LQGXVWULDO�SURJUHVV�DQG�
VXVWDLQDEOH�GHYHORSPHQW�

7DQ]DQLD� KDV� KDG� VRPH� NLQG� RI� RUJDQL]HG� VFLHQWLILF� UHVHDUFK� IRU� \HDUV�� 7KLV�ZDV� GRQH� E\� D�
QXPEHU�RI�LVRODWHG�UHVHDUFK�FHQWHUV�RZQHG�E\�WKH�JRYHUQPHQW�DQG�WKH�(DVW�$IULFDQ�&RPPRQ�
6HUYLFHV�2UJDQL]DWLRQ��ODWHU�(DVW�$IULFDQ�&RPPXQLW\���7KHUH�KDG�EHHQ�DFKLHYHPHQWV�LQ�FUHDWLQJ�
DQG�HVWDEOLVKLQJ�UHVHDUFK�FHQWHUV�DQG�ODWHU�WKH�RSHQLQJ�RI�WKH�8QLYHUVLW\�RI�'DU�HV�6DODDP�LQ�
������7KH�XQLYHUVLW\�VWDUWLQJ�ZLWK�D�/DZ�)DFXOW\�DQG�ODWHU�RWKHU�IDFXOWLHV�LQFOXGLQJ�DJULFXOWXUH��
VFLHQFH��PHGLFLQH�DQG�HQJLQHHULQJ�ZHUH�SXW�LQ�SODFH��

6HULHV� RI� RWKHU� UHVHDUFK� FHQWHUV� DQG� LQVWLWXWLRQV� FRQWLQXHG� EHLQJ� HVWDEOLVKHG�� $� QXPEHU� RI�
WHFKQRORJ\� VXSSRUWLQJ� LQVWLWXWLRQV� DUH� DOUHDG\� LQ� SODFH�� WKHVH� LQFOXGH�� 7DQ]DQLD� ,QGXVWULDO�
5HVHDUFK�DQG�'HYHORSPHQW�2UJDQL]DWLRQ��7,5'2��������7DQ]DQLD�%XUHDX�RI�6WDWLVWLFV��7%6���
&HQWUH�IRU�WKH�'HYHORSPHQW�DQG�7UDQVIHU�RI�7HFKQRORJ\��&'77���7DQ]DQLD�,QGXVWULDO�6WXGLHV�DQG�
&RQVXOWLQJ� 2UJDQL]DWLRQ� �7,6&2�� ,QVWLWXWH� IRU� 3URGXFWLRQ� ,QQRYDWLRQ� �,3,��� 1DWLRQDO�
&RQVWUXFWLRQ� &RXQFLO� �1&&��� %XLOGLQJ� 5HVHDUFK�8QLW� �%58��� 1DWLRQDO� 5DGLDWLRQ� &RPPLVVLRQ�
�15&���6PDOO�,QGXVWULHV�'HYHORSPHQW�2UJDQL]DWLRQ��6,'2���DQG�RWKHUV���

6HUYH� IRU� ,QGLJHQRXV� .QRZOHGJH� UHVHDUFK� XQGHU� SUHFRORQLDO� HUD�� 7DQ]DQLD� KDV� KDG� VRPH�
RUJDQL]HG� VFLHQWLILF� UHVHDUFK� LQ� WKH� SDVW� \HDUV�� ,W� DOO� EHJDQ�ZLWK� WKH� DGYHQW� RI� WKH� *HUPDQ�
FRORQLDOLVWV��'HXWVFK�2VWDIULND� ZKR�HVWDEOLVKHG�D�UHVHDUFK�FHQWHU�DW�$PDQL�LQ�7DQJD�LQ������

�� 5��0D]HQJR�� 6FLHQWLILF�5HVHDUFK� LQ�7DQ]DQLD�� LQ�*DEULHO�5XKXPELND�� �HG��� 7RZDUGV 8MDPDD�� 7ZHQW\� \HDUV� RI�
7$18�/HDGHUVKLS� (DVW�$IULFDQ�/LWHUDWXUH�%XUHDX��'DU�HV�6DODDP����������

�� 7,5'2��5HVHDUFK�3ROLF\�DQG�*XLGHOLQHV��-XQH�����
�� %HQHGLFW�&��0XNDPD�DQG &KDUOHV�6��<RQJROR� 7DQ]DQLD &RPPLVVLRQ�IRU�6FLHQFH�DQG�7HFKQRORJ\�
�&267(&+�� 'HYHORSPHQW�RI�6 	�6 6\VWHP�DQG�([SHULHQFH� RI�7DQ]DQLD�RQ�6	7 'DWD�&ROOHFWLRQ��
����



���

ZKHUH�WKH\�HVWDEOLVKHG�WKH�8VDPEDUD�.XOWXUVWDWLRQ��� 7KLV�FHQWHU�VWDUWHG�XS�DV�DQ�DJULFXOWXUDO�
DQG�ELRORJLFDO�FHQWHU DQG�FDPH�WR�EH�NQRZQ�DV $PDQL %LRORJLFDO�$JULFXOWXUDO�LQVWLWXWH��� 7KH�
LQVWLWXWH�ODWHU�H[SDQGHG�HQRUPRXVO\�LQWR�WKH�DUHDV�RI�UHVHDUFK�LQ�WKH�IROORZLQJ�\HDUV���7KH�$PDQL�
,QVWLWXWH�VRRQ�EHFDPH�D�
WURSLFDO�VFLHQWLILF�LQVWLWXWH�VXSHULRU�WR�DQ\WKLQJ�LQ�WKH�%ULWLVK�FRORQLHV�
DQG�SURWHFWRUDWHV�DQG�FRPSDUDEOH�ZLWK�3XVD�LQ�,QGLD�RU�WKH�'XWFK�HVWDEOLVKPHQW�DW�%XLWHQ]RUJ�
LQ�-DYD���� ,Q�HDUO\�\HDUV�SUDFWLFDO�UHVHDUFK�FRQFHQWUDWHG�RQ�SODQWV�PRVW�UHOHYDQW�IRU�(XUSHDQ�
DJULFXOWXUH��PDLQO\��FRIIHH��UXEEHU��WHD��DQG�VLVDO��7KH�UHVXOWV�ZHUH�SRSXODUL]HG�LQ�WZR�MRXUQDOV�
RI�WKH�LQVWLWXWH��%HULFKWH��EHU�/DQG� XQG�)RUVWZLUWVFKDIW�LQ�'HXWVFK�2VWDIULND�DQG�'HU�3IODQVHU�
LQ�FRXUVHV�DQG�VHPLQDUV�RUJDQL]HG�IRU�SODQWHUV�DQG�RIILFLDOV��� 7KH�*HUPDQV�KDG�D�QXPEHU�RI�
RWKHU�UHVHDUFK�FHQWHUV�LQ�WKH�FRORQ\�QRWDEO\�LQ�WKH�QRUWKHUQ�SDUWV�RI�7DQJDQ\LND���

�$OWKRXJK�$PDQL�ZDV�WKH�PRVW�IDPRXV�RI�*HUPDQ\
V�FRORQLDO�UHVHDUFK�VWDWLRQV��UHSUHVHQWLQJ�D�
��PLOOLRQ�PDUN� LQYHVWPHQW�� LW� ZDV� RQO\� RQH� RI� VHYHUDO� *HUPDQ� DJULFXOWXUDO� VWDWLRQV� LQ� WKH�
QRUWKHUQ� UHJLRQ�� $QRWKHU�� QDPHG� .ZDL� IDUP� DQG� ORFDWHG� LQ� WKH� QHDUE\� :HVW� 8VDPEDUDV��
SUHFHGHG�$PDQL�DV�WKH�FRORQ\
V�FKLHI�FHQWHU�IRU�DJULFXOWXUDO�DQG�OLYHVWRFN�H[SHULPHQWV��.ZDL�
ODFNHG�$PDQL
V�LQWHUQDWLRQDO�UHSXWDWLRQ��EXW�LW�RQH�WKH�OHVV�KHOG�D�SURPLQHQW�SODFH�LQ�WKH�PLQGV�
RI� WKH�$IULFDQV�ZKR�OLYHG� LQ� LWV� VKDGRZ���� 2WKHU�UHVHDUFK�FHQWHUV�ZHUH�.LERQJ·RWR� LQ�0RVKL�
FKDUJHG�ZLWK�UHVHDUFK�RQ�DJULFXOWXUH�DQG�FDWWOH�DQG�FDWWOH�GLVHDVHV�LQ�WKH�IDVWHVW�JURZLQJ�ZKLWH�
VHWWOHPHQW��([SHULPHQWDO�IDUP�DQG�FRWWRQ�VFKRRO�ZDV�HVWDEOLVKHG�DW�0SDQJDQ\D�LQ������DV�D�
WUDLQLQJ�DQG�SURSDJDQGD�VWDWLRQ�IRU�$IULFDQ�FRWWRQ�IDUPHUV��� 0RUH�H[SHULPHQWDO�VWDWLRQV�IRU�
DJULFXOWXUH�ZHUH�HVWDEOLVKHG�LQ�WKH�GLVWULFWV�RI 7DERUD��/LQGL�DQG�0URJRUR�ZKLFK�FRQFHQWUDWHG�
RQ�FRWWRQ��� 7KH�*HUPDQV�EXLOW�RWKHU�IDFLOLWLHV��LQFOXGLQJ�VFKRROV�DQG�KRVSLWDOV��LQ�GLIIHUHQW�SDUWV�
RI�WKH�FRXQWU\�ZKLOH�UXOLQJ�WKH�FRORQ\������²�������2QH�RI�WKHLU�ELJJHVW�FRORQLDO�DFKLHYHPHQWV�
ZDV�LQ�VFLHQWLILF�UHVHDUFK�DW�WKH�LQVWLWXWHV�WKH\�HVWDEOLVKHG�LQ�*HUPDQ�(DVW�$IULFD��HVSHFLDOO\�DW�
$PDQL�

�� -XKDQL�.RSRQHQ��'HYHORSPHQW� IRU�([SORLWDWLRQ���*HUPDQ�&RORQLDO�3ROLFLHV� LQ�0DLQODQG�7DQ]DQLD�� ����������
��������

�� +HQGHUVRQ��:�2��� �*HUPDQ� (DVW� $IULFD� ����� ± ������� LQ� 9LQFHQW� +DUORZ�� (�0�� &KLOYHU�� $OLVRQ� 6PLWK�� HGV���
+LVWRU\�RI (DVW�$IULFD��,,��/RQGRQ��2[IRUG�8QLYHUVLW\�3UHVV����������

�� 5HSRUW�RI�WKH�(DVW�$IULFD�&RPPLVVLRQ��&PG���������������S�����

�� .RSRQHQ��RS��FLW��S�����

�� &RQWH�� &KULVWRSKHU�$OODQ�� �,PSHULDO� 6FLHQFH�� 7URSLFDO� (FRORJ\�� DQG� ,QGLJHQRXV� +LVWRU\�� 7URSLFDO� 5HVHDUFK�
6WDWLRQV�LQ 1RUWKHDVWHUQ�*HUPDQ�(DVW�$IULFD�������WR�3UHVHQW���LQ�*UHJRU\�%OXH��0DUWLQ�%XQWRQ�DQG�5DOSK�
&URL]LHU��HGV���&RORQLDOLVP�DQG�WKH�0RGHUQ�:RUOG��6HOHFWHG�6WXGLHV��1HZ�<RUN��0��(��6KDUSH��,QF�������

�� .RSRQHQ�RS�FLW��S����

�� ,ELG��S����



���

$IWHU�WKH�*HUPDQV�ORVW�WKH�)LUVW�:RUOG�:DU�WKH�*HUPDQ�(DVW�$IULFD�FRORQ\�ZHQW�WR�WKH�%ULWLVK�
DQG�ZDV�QDPHG�7DQJDQ\LND�7HUULWRU\� LQ�������7KH�%ULWLVK� WRRN�RYHU�DV� D /HDJXH�RI�1DWLRQV�
0DQGDWH��DIWHU�WKH�*HUPDQ�(PSLUH�ORVW�:RUOG�:DU�,��7KH�$PDQL�5HVHDUFK�6WDWLRQ�ZDV�UHQDPHG�
WKH�(DVW�$IULFDQ�$JULFXOWXUDO�5HVHDUFK�,QVWLWXWH��� )URP�DERXW������WR������$PDQL�,QVWLWXWH�ZDV�
WUDQVIHUUHG� WR�0XJXJD� QHDU�1DLUREL�� WKH� VWDWLRQ�PDGH LPSUHVVLYH� UHFRUG� RI� YHU\� SURGXFWLYH�
UHVHDUFK�HVSHFLDOO\�VRLO�VFLHQFH�DQG�DJURQRP\�DQG�SODQW�EUHHGLQJ�RI�FURSV�VXFK�DV�FDVVDYD��PDL]H�
DQG�JURXQGQXWV��0DQ\�VFLHQWLILF�SDSHUV�ZHUH�SURGXFHG�WKRXJK�WKH\�KDUGO\�UHDFKHG�WKH�IDUPHU��

$IWHU�WKH�6HFRQG�:RUOG�:DU�PDQ\�DJULFXOWXUDO�UHVHDUFK�VWDWLRQV�ZHUH�HVWDEOLVKHG��7KH�PDLQ�DLP�
ZDV�WR�ILQG�VROXWLRQ�WR�SUREOHPV�IDFLQJ�H[SRUW�FURSV�VR�DV�WR�LQFUHDVH�WKHLU�SURGXFWLRQ��7KHUHIRUH�
WKH�6LVDO�5HVHDUFK�6WDWLRQ�ZDV�VHW�DW�0OLQJDQR�QHDU�7DQJD��LQ�������WKH�&RIIHH�5HVHDUFK�VWDWLRQ�
ZDV� HVWDEOLVKHG� DW� /\DPXQJR�QHDU�0RVKL� LQ� ������ WKH� (PSLUH�&RWWRQ�*URZLQJ�&RUSRUDWLRQ�
SRVWHG� VFLHQWLILF� VWDII� WR� 8NLULJXUX� QHDU� 0ZDQ]D� WR� GHYHORS� FRWWRQ� FURS� LQ� ������ DQG� WKH�
2YHUVHDV�)RRG�&RUSRUDWLRQ�KDG�D�VWURQJ�VFLHQWLILF�ZLQJ��� 7DWLRQV�LNH�7HQJHUX ZDV�HVWDEOLVKHG�
WR� XQGHUWDNH� UHVHDUFK� RQ� IRRG� FURSV�� 7KH�0SZDSZD� 5HVHDUFK� 6WDWLRQ� ZDV� HVWDEOLVKHG� QHDU�
'RGRPD�WR�XQGHUWDNH�UHVHDUFK�RQ�DQLPDO�KXVEDQGU\�ZKRVH�SURJUDPPHV�ZHUH�QRW�LQFOXGHG�LQ�
$PDQL� SUJUDPPV�� � $OWKRXJK� WKH� $PDQL� 5HVHDUFK� ,QVWLWXWH� EHFDPH� ZRUOG�IDPRXV� GXULQJ�
*HUPDQ�FRORQLDO� UXOH�DV�D� VFLHQWLILF� UHVHDUFK�FHQWUH��� LW� UHWDLQHG� LWV� LQWHUQDWLRQDO� UHSXWDWLRQ�
DIWHU�WKH�%ULWLVK�UHFHLYHG�FRQWURO�RI�WKH�FRORQ\�WKH\�QDPHG�7DQJDQ\LND���

2WKHU�DUHDV�RI�UHVHDUFK�ZHUH�DGGHG�WR�WKH�LQVWLWXWH�LQ�������'XULQJ�:RUOG�:DU�,��WKH�$PDQL�
5HVHDUFK�,QVWLWXWH�UHLQIRUFHG�LWV�LQWHUQDWLRQDO�UHSXWDWLRQ�LQ�UHVHDUFK�ZKHQ�VFLHQWLVWV�DW�WKH�FHQWUH�
GHYHORSHG�YDULRXV�SURGXFWV��7KH\�LQFOXGHG�PHGLFLQH�DQG�FKHPLFDO�SURGXFWV��IURP�ORFDO�PDWHULDO�
WR�PHHW�ZDU�QHHGV�DQG�WKRVH�RI�WKH�*HUPDQ�VHWWOHUV�DW�D�WLPH�ZKHQ�WKH�FRORQ\�ZDV�FXW�RII�IURP�
WKH� UHVW�RI� WKH�ZRUOG�DQG�FRXOG�QRW� LPSRUW� DQ\WKLQJ�� �&RQVLGHUDEOH� LQJHQXLW\�ZDV� VKRZQ� LQ�
SURGXFLQJ� LQ� WKH� FRORQ\�PDQXIDFWXUHG� JRRGV� DQG�PHGLFDO� VXSSOLHV�QRUPDOO\� LPSRUWHG� IURP�
(XURSH��4XLQLQH�ZDV�PDGH�DW�WKH�$PDQL�,QVWLWXWH�DQG�DW�0SZDSZD����'\H�VWXIIV�ZHUH�PDGH�IURP�
QDWLYH�EDUNV��,Q�WKH�ILUVW�HLJKWHHQ�PRQWKV�RI�WKH�ZDU�WKH�$PDQL�$JULFXOWXUDO�5HVHDUFK�,QVWLWXWH�

SUHSDUHG�IRU�XVH�IURP�LWV�RZQ�SURGXFWV����YDULHWLHV�RI�IRRGVWXIIV�DQG�OLTXRUV�����YDULHWLHV�RI�
VSLFHV�����YDULHWLHV�RI�PHGLFLQHV�DQG�PHGLFDPHQWV����YDULHWLHV�RI�UXEEHU�SURGXFWV����RI�VRDS��RLOV�
DQG�FDQGOHV����RI�PDWHULDOV�XVHG�LQ�PDNLQJ�ERDWV��DQG����PLVFHOODQHRXV�VXEVWDQFHV��0DQ\�RI�
WKHVH�ZHUH�SUHSDUHG�LQ�FRPSDUDWLYHO\�ODUJH�TXDQWLWLHV��H�J��������ERWWOHV�RI�ZKLVN\�DQG�RWKHU�
DOFRKROLF� OLTXRUV�� ������� OE�� RI� FKRFRODWH� DQG� FRFRD�� ������ SDUFHOV� RI� WRRWKSRZGHU�� �������
SLHFHV�RI�VRDS������ERWWOHV�RI�FDVWRU�RLO
��

�� 0D]HQJR��RS�FLW� S����

�� 0D]HQJR��RS��FLW��S����

�� &RQWH�� &KULVWRSKHU�$OODQ�� +LJKODQG� 6DQFWXDU\�� (QYLURQPHQWDO� +LVWRU\� LQ� 7DQ]DQLD
V� 8VDPEDUD� 0RXQWDLQV��
$WKHQV��2KLR��2KLR�8QLYHUVLW\�3UHVV���������

�� 0ZDNLNDJLOH��*RGIUH\�/LIH� LQ�7DQJDQ\LND� LQ�7KH�)LIWLHV��'DU�HV�6DODDP��7DQ]DQLD� 1HZ�$IULFD�3UHVV��������S��
����

�� 5HSRUW�RI�WKH�(DVW�$IULFD�&RPPLVVLRQ��&PG���������������S��������2ZLQJ�WR�WKH�EORFNDGH��RYHUVHDV�WUDGH�FDPH�WR�
DQ�HQG����7KH�ORQJ�GUDZQ�RXW�FRQIOLFW�LQIOLFWHG�VHULRXV�GDPDJH�RQ�WKH�FRORQ\�� &I��:�2��+HQGHUVRQ���7KH�



���

$IWHU�WKH�%ULWLVK�WRRN�RYHU��WKH\�ZHUH��LPSUHVVHG�ERWK�ZLWK�$PDQL
V�LQWHUQDWLRQDO�UHSXWDWLRQ�DQG�
WKH�TXDOLW\�RI�UHVHDUFK�FRQGXFWHG�WKHUH���DQG�FRQWLQXHG�RSHUDWLQJ�LW�DV�D�UHVHDUFK�LQVWLWXWH�XQGHU�
WKH�%ULWLVK�SRVWZDU�JRYHUQPHQW��$PDQL�WKHUHIRUH�FRQWLQXHG�WR�IXQFWLRQ�DV�DQ�LPSRUWDQW�FHQWHU�
RI�ERWDQLFDO� UHVHDUFK�DQG�EHFDPH�D� IODVK�SRLQW� IRU� DUJXPHQWV�RYHU� WKH�YDOXH�RI�SXUH�YHUVXV�
DSSOLHG�UHVHDUFK�LQ�%ULWDLQ
V�(DVW�$IULFDQ�FRORQLHV���� 7KH�LQVWLWXWH�DOVR�EHFDPH�IDPRXV�IRU�LWV�
UHVHDUFK� LQ�PDODULD� GXULQJ� %ULWLVK� FRORQLDO� UXOH� DQG�ZDV� WUDQVIRUPHG� LQ� ����� LQWR� WKH� (DVW�
$IULFDQ�0DODULD�8QLW��7KH�UHVHDUFK FHQWUH�VHUYHG�QRW�RQO\�7DQJDQ\LND�EXW�DOVR�.HQ\D��8JDQGD��
=DQ]LEDU�DQG�%ULWLVK�6RPDOLODQG�LQ�WKH�SUHYHQWLRQ�DQG�FRQWURO�RI�PDODULD�DQG�RWKHU�YHFWRU�ERUQH�
GLVHDVHV��,W�EHFDPH�WKH�(DVW�$IULFDQ�0DODULD�,QVWLWXWH�LQ������DQG�ZDV�UHQDPHG�WKH�(DVW�$IULFDQ�
,QVWLWXWH�RI�0DODULD�DQG�9HFWRU�%RUQH�'LVHDVHV�LQ�������,Q�WKH�SUHVHQW�GD\�LW�PDLQWDLQV�D�KLJK�
UHSXWDWLRQ�LQ�UHVHDUFK��DV�WKH�$PDQL�0HGLFDO�5HVHDUFK�&HQWUH��LQ�WKH�7DQJD�5HJLRQ�RI�7DQ]DQLD�

$IWHU�%ULWLVK�FRORQLDO�UXOH�HQGHG��WKH�LQVWLWXWH�FRQWLQXHG�WR�SOD\�DQ�LPSRUWDQW�UROH�DV�D�UHVHDUFK�
FHQWUH�LQ�7DQ]DQLD��,Q�������LW�ZDV�UHQDPHG�$PDQL�0HGLFDO�5HVHDUFK�&HQWUH�RI�WKH�1DWLRQDO�
,QVWLWXWH�IRU�0HGLFDO�5HVHDUFK��FRYHULQJ�D�ZLGH�UDQJH�RI�DUHDV�LQ�PHGLFDO�UHVHDUFK��

,Q������7DQJDQ\LND�JRW�KHU� LQGHSHQGHQFH�IURP�%ULWDLQ��� ,Q������� LQGHSHQGHQW�7DQJDQ\LND�
XQLWHG�ZLWK�=DQ]LEDU� WR� IRUP� WKH�8QLWHG�5HSXEOLF� RI� 7DQ]DQLD��� $W� LQGHSHQGHQFH�7DQ]DQLD�
LQKHULWHG� FRORQLDO� HFRQRPLF� VWUXFWXUH� ZKLFK� KDG� NHSW� LWV� XPELOLFDO� FRGH� LQWDFW� ZLWK� WKH�
PHWURSROLWDQ�HFRQRP\��7KH�VXEVHTXHQW�GHYHORSPHQW�SODQV�WRRN�RQ�ERDUG�WKH�FRORQLDO�VWUXFWXUH�
KHQFH� LQGXVWULDO� UHVHDUFK� ZDV� QRW� D� SULRULW\�� 7KH� (DVW� $IULFDQ� JRYHUQRUV�
RI 8JDQGD� .HQ\D DQG 7DQJDQ\LND HVWDEOLVKHG� VHYHUDO� UHJLRQDO� ERDUGV� WR� KHOS� FRRUGLQDWH� WKH�
ZDU�HIIRUW�SURSRVDOV�IRU�WKH�IXWXUH�PDQDJHPHQW�RI�WKH�LQWHU�WHUULWRULDO�VHUYLFHV� LQ�(DVW�$IULFD�
ZKLFK� UHVXOWHG� LQWR� WKH� HVWDEOLVKPHQW� RI� (DVW� $IULFD� �+LJK� &RPPLVVLRQ�� 2UGHU� LQ� &RXQFLO�
������� 7KH� (DVW�$IULFDQ�&RPPRQ�6HUYLFHV�2UJDQL]DWLRQ� UHVHDUFK� IDFLOLW\� FRQWLQXHG� WR� RIIHU�
VHUYLFHV� WR� WKH�QDWLRQ��� +RZHYHU�� WKLQJV�VWDUWHG�FKDQJLQJ�ZLWK� WKH�FROODSVH�RI�($&�LQ�������
7DQ]DQLD�KDG�WR�PDNH�D�GHFLVLRQ�RQ�KRZ�LQGXVWULDO�UHVHDUFK�VKRXOG�EH�FRQGXFWHG��,W�ZDV�RXW�RI�
WKLV�VLWXDWLRQ�WKH�LGHD�WR�HVWDEOLVK�7,5'2�ZDV�FRQFHLYHG��2WKHU�(DVW�$IULFDQ�FRXQWULHV�FDPH�XS�
ZLWK�VLPLODU�LQLWLDWLYHV��.HQ\D�,QGXVWULDO�5HVHDUFK�DQG�'HYHORSPHQW�,QVWLWXWH��7,5',��LQ�.HQ\D�
DQG�8JDQGD�,QGXVWULDO�5HVHDUFK�,QVWLWXWH��8,5,��LQ�8JDQGD�

ZDU�HFRQRP\�RI�*HUPDQ�(DVW�$IULFD�������� �������(FRQRPLF�+LVWRU\�5HYLHZ��[LLL�������5HI��+HQGHUVRQ��
������SS������± �����+HQGHUVRQ��������SS������± ����

�� &RQWH��������RS��FLW��S�������&RQWH��������RS��FLW�S�����

�� $Q�$FW�WR�UDWLI\�WKH�$UWLFOHV�RI�8QLRQ�EHWZHHQ�WKH�5HSXEOLF�RI�7DQJDQ\LND�DQG�WKH�3HRSOH
V�5HSXEOLF�RI�=DQ]LEDU

�� (DVW�$IULFD��+LJK�&RPPLVVLRQ��2UGHU�LQ�&RXQFLO������
�� 7KH (DVW�$IULFDQ�&RPPRQ�6HUYLFHV�2UJDQL]DWLRQ�2UGLQDQFH��������&I� %HQHGLFW�&� 0XNDPD�&KDUOHV�
6�<RQJROR�� 'HYHORSPHQW�RI�6 	�7�6\VWHP�DQG�([SHULHQFH�RI�7DQ]DQLD�RQ�6	7� 'DWD�
&ROOHFWLRQ��7DQ]DQLD� &RPPLVVLRQ�IRU�6FLHQFH�DQG�7HFKQRORJ\



���

7KH�KLVWRU\�RI�7,5'2�VWDUWHG�ZKHQ�LW�ZDV�HVWDEOLVKHG�DV�D�SXEOLF�VHFWRU�LQVWLWXWLRQ�WR�VXSSRUW�WKH�
LQGXVWULDO� VHFWRU� WKURXJK� WKH�$FW� RI� 3DUOLDPHQW� RI� WKH�8QLWHG�5HSXEOLF� RI� 7DQ]DQLD�1R���� RI�
������� ,WV�HVWDEOLVKPHQW�ZDV�FRQFHLYHG DV�D�PHDQV�WR�VXSSRUW�WKH�SURFHVV�RI�LQGXVWULDOL]DWLRQ�
LQ�7DQ]DQLD�DV�ZHOO�DV�DFKLHYH�VXVWDLQDEOH�HFRQRPLF�GHYHORSPHQW��$V�D�ERG\�FRUSRUDWH�ZKLFK�
KDYH� SHUSHWXDO� VXFFHVVLRQ� DQG� DQ� RIILFLDO� VHDO�� FDQ� VXH� DQG� EHLQJ� VXHG�� FDSDEOH� RI� KROGLQJ��
SXUFKDVLQJ�RU� DFTXLULQJ� DQ\�PRYDEOH� RU� LPPRYDEOH�SURSHUW\� DQG�RI� GLVSRVLQJ�RI� DQ\� RI� LWV�
SURSHUW\��

7KLV�DFW�JUDQWHG�7,5'2�EURDG�PDQGDWH�WR�LQLWLDWH�DQG�XQGHUWDNH�DSSOLHG�UHVHDUFK��WR�HYDOXDWH�
DQG�WR�GLVVHPLQDWH�WKH�ILQGLQJV�UHODWHG�WR�WKH�VWUHQJWKHQLQJ�DQG�LPSURYLQJ�WKH�SHUIRUPDQFH�DQG�
WHFKQRORJLFDO�EDVH�RI�PDQXIDFWXULQJ�LQGXVWU\��� $V�ZHOO�DV�RIIHULQJ�WHFKQLFDO�VHUYLFHV�UHODWHG�WR�
VROYLQJ�SUREOHPV�DQG�FRQVWUDLQWV�LQ�LQGXVWULHV��

)URP�WKH�WLPH�RI�WKH�$UXVKD�'HFODUDWLRQ������WKH�JRYHUQPHQW�RI�7DQ]DQLD�FRQVLGHUHG�WKH�ZHDN�
WHFKQRORJLFDO�UHVHDUFK�DQG�GHYHORSPHQW�EDVH�DV�WKH�VWXPEOLQJ�EORFN�WRZDUGV�LQGXVWULDOL]DWLRQ��
7R�DOOHYLDWH�WKLV�SUREOHP�WKH�JRYHUQPHQW�FRQVLGHUHG�WR�VHW�XS�FHQWHUV�RI�H[FHOOHQFH�LQ�UHVHDUFK�
DQG�GHYHORSPHQW��� 2QH�RI� WKHVH� LQVWLWXWLRQV�ZDV�7,5'2�ZKLFK�FRPPHQFHG� LWV�RSHUDWLRQV� LQ�
������ +RZHYHU�� JOREDO� GHPDQGV� IRU� VFLHQFH� DQG� WHFKQRORJ\� ZHUH� WKH� HIIHFWV� RI� GHFLVLRQV��
UHFRPPHQGDWLRQV�DQG�UHSRUWV�RI�D�QXPEHU�RI�PDMRU�LQWHU�JRYHUQPHQWDO�RU�QRQ�JRYHUQPHQWDO�
FRQIHUHQFHV� VXFK� DV� WKRVH� DVVRFLDWHG�ZLWK�PHHWLQJV� RUJDQL]HG�ZLWKLQ� WKH� IUDPHZRUN� RI� WKH�
:RUOG�&RQIHUHQFH�RQ�6FLHQFH��$�EULHI�OLVW�RI�YDULRXV�FULWLFDO�81(6&2�UHJLRQDO�LQLWLDWLYHV�GRQH�WR�
SURPRWH� 6FLHQFH� DQG� 7HFKQRORJ\� LQFOXGHG� WKH� )LUVW� 8QLWHG� 1DWLRQV� &RQIHUHQFH� RQ� WKH�
$SSOLFDWLRQ�RI�6FLHQFH�DQG�7HFKQRORJ\��81&$67��IRU�WKH�EHQHILW�RI�WKH�OHVV�GHYHORSHG�ZRUOG�WKDW�
ZDV�KHOG�LQ�*HQHYD�LQ������LQ�ZKLFK�7DQJDQ\LND�SDUWLFLSDWHG��

81(6&2�VSRQVRUHG�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�WKH�2UJDQL]DWLRQ�RI�5HVHDUFK�DQG�7UDLQLQJ�
LQ�UHODWLRQ�WR�WKH�VWXG\�RI�&RQVHUYDWLRQ�DQG�8WLOL]DWLRQ�RI�1DWXUDO�5HVRXUFHV�WKDW�ZDV�KHOG�LQ�
/DJRV�� 1LJHULD� ² $XJXVW� ��� ������ ,Q� ����� WKH� )LUVW� &RQIHUHQFH� RI�0LQLVWHUV� UHVSRQVLEOH� IRU�
6FLHQFH�DQG�7HFKQRORJ\�LQ�$IULFD��&$67$)5,&$�,��ZDV�KHOG�LQ�'DNDU��6HQHJDO��$V�D�IROORZ�XS�WR�

�� 7KH�7DQ]DQLD�,QGXVWULDO�5HVHDUFK�DQG�'HYHORSPHQW�2UJDQL]DWLRQ�$&7�����

�� 7KH�$FW�LELG��$UWLFOH�QR���

�� ���������������������������������� ������� ��������������������������������������� �����������������ǡ�
��� $GDP�6]LUPDL� DQG�3DXO�/DSSHUUH�� �HGV���7KH ,QGXVWULDO�([SHULHQFH�RI�7DQ]DQLD� 3DOJUDYH�0DFPLOODQ�� S��

���



���

WKH� ����� *HQHYD� &RQIHUHQFH�� WKH� 6HFRQG�8QLWHG� 1DWLRQV� &RQIHUHQFH� RQ� WKH� $SSOLFDWLRQ� RI�
6FLHQFH�DQG�7HFKQRORJ\�IRU�'HYHORSPHQW��81&$67'��ZDV�KHOG�LQ�9LHQQD��$XVWULD�LQ��������

2Q� WKH� $IULFDQ� FRQWLQHQW� WKH� 2UJDQLVDWLRQ� RI� $IULFDQ� 8QLW\� �2$8�� UHNLQGOHG� WKH� 81(6&2�
LQLWLDWLYH�E\�D�VHULHV�RI�PHHWLQJV�LQ�0RQURYLD�DQG�/DJRV�ZKRVH�ILQDO�DFW�ZDV�WKH�SURPXOJDWLRQ�
RI� WKH� MRLQW������GHFODUDWLRQ�RI� WKH� ´/DJRV�3ODQ�RI�$FWLRQ� IRU� WKH�(FRQRPLF�'HYHORSPHQW�RI�
$IULFD�� ����������µ� 7KH� &RQWHQWV� RI� WKH� /DJRV� 'HFODUDWLRQ� ZDV� D� VXUH� LQGLFDWLRQ� RI� WKH�
VHULRXVQHVV� RI� WKH� SROLWLFDO�ZLOOLQJQHVV� WR�XWLOL]H� VFLHQFH� DQG� WHFKQRORJ\� LQ� DOO� LWV� IRUPV� DV� D�
YHKLFOH� IRU� GHYHORSPHQW�� RI�ZKLFK� FKDSWHU�9� LV� RQ� 6FLHQFH� DQG�7HFKQRORJ\�� 7KH�GHFODUDWLRQ�
FDOOHG�IRU�WKUHH�PDMRU�DFWLRQV�IRU�HIIHFWLYH�DSSOLFDWLRQ�RI�VFLHQFH�QDPHO\��IRUPXODWLRQ�RI�QDWLRQDO�
VFLHQFH�DQG�WHFKQRORJ\�SROLFLHV�WKDW�ZLOO�FRQWDLQ�HVVHQWLDO�HOHPHQWV�FRQWDLQHG�LQ�WKH�81(6&2�
FDOO�RI�������,W�ZDV�WKH�81(6&2�FDOO�WKDW�JDYH�ELUWK�WR�2$8�GHFODUDWLRQ��7KH�HVWDEOLVKPHQW�RI�
QDWLRQDO�VFLHQFH�DQG�WHFKQRORJ\�V\VWHPV�FRPSULVLQJ�RI�PLQLVWULHV�DQG�FRXQFLOV�IRU�HIIHFWLYH�IRU�
DGPLQLVWUDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� WKH� QDWLRQDO� VFLHQFH� DQG� WHFKQRORJ\� SROLFLHV� DQG�
FRPPLWPHQW�RI�IXQGLQJ�RI�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�WR�D�
PLQLPXP�RI����*'3��VHW�XS�SUHYLRXVO\�E\�81(6&2��LQ������ULVLQJ�WR����*'3��DV�VHHQ�LQ�PRVW�
GHYHORSPHQW�FRXQWULHV��E\�WKH�\HDU�������

1DWLRQDO�LQLWLDWLYHV�DV�D�UHVXOW�RI�WKH�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�VFLHQFH�DQG�GHYHORSPHQW��
81&67'��9LHQQD����� DQG�WKH�VWDWHPHQWV�RQ�VFLHQFH�DQG�WHFKQRORJ\�LVVXHV�LQ�2$8�/DJRV�3ODQ�
RI�$FWLRQ��7DQ]DQLD�KDG�WDNHQ�WKH�IROORZLQJ�PHDVXUHV�IRU�VWLPXODWLQJ�VFLHQFH�DQG�WHFKQRORJ\�
IRU� GHYHORSPHQW�� 0HDVXUHV� LQFOXGHG� WKH� HVWDEOLVKPHQW� RI� WKH� 7DQ]DQLD� 1DWLRQDO� 6FLHQWLILF�
5HVHDUFK� &RXQFLO� LQ� 2FWREHU� ���� ������� 7KH� &RXQFLO� ZDV� LQDXJXUDWHG� RQ� -XQH� ���� �����
PDUNLQJ�WKH� ILUVW� VWHS� WRZDUGV� WKH�HVWDEOLVKPHQW�RI� WKH�QDWLRQDO�FRRUGLQDWLQJ�PHFKDQLVP�IRU�
UHVHDUFK�DFWLYLWLHV�LQ�7DQ]DQLD��/DWHU��IROORZLQJ�WKH�FROODSVH�RI�WKH�(DVW�$IULFDQ�&RPPXQLW\��D�
VWUXFWXUDO�SUREOHP�DURVH�RI�KRZ�WR�FR�RUGLQDWH�UHVHDUFK�DFWLYLWLHV�LQ�7DQ]DQLD��$V�D�PHDVXUH�RI�
QHFHVVLW\��DOO�WKH�UHVHDUFK�LQVWLWXWLRQV�WKDW�ZHUH�XQGHU�WKH�GHIXQFW�(DVW�$IULFDQ�&RPPXQLW\�ZHUH�
SODFHG�XQGHU�WKH�PDQDJHPHQW�RI�WKHLU�VHFWRUDO�PLQLVWULHV�WR�FUHDWH�D�FRQGXFLYH�HQYLURQPHQW�IRU�
WKH�HVWDEOLVKPHQW�RI�DQ�HIIHFWLYH�QDWLRQDO�FR�FRRUGLQDWLQJ�PHFKDQLVP��� 7KH�$FW�1R�����ZDV�
SDVVHG�WR�DPHQG�WKH�7DQ]DQLD�1DWLRQDO�6FLHQWLILF�&RXQFLO�$FW�RI������

7KH� �����1DWLRQDO� 6FLHQFH� DQG� 7HFKQRORJ\� 3ROLF\� VSHOOHG� RXW� QDWLRQDO� JRDOV� DQG� REMHFWLYHV�
JHQHUDOO\�DQG�E\�VHFWRU��,Q�DGGLWLRQ��LW�HQXQFLDWHG�VSHFLILF�VWDWHPHQWV�IRU�DWWDLQPHQW��7KH�SROLF\·V�
VSHFLILF�DVSLUDWLRQV�LQFOXGHG��DPRQJ�RWKHUV��D�VHFWLRQ�RQ�D�QDWLRQDO�V\VWHP�IRU�FR�FRRUGLQDWLQJ�
UHVHDUFK�DQG�GHYHORSPHQW�LQVWLWXWLRQV�DV�D�ZD\�RI�PRQLWRULQJ�UHVHDUFK�DFWLYLWLHV�LQ�WKH�FRXQWU\��
7KLV�ZDV�IROORZHG�E\�WKH�HVWDEOLVKPHQW�RI�&267(&+�WKURXJK�WKH�$FW�RI�3DUOLDPHQW�1R���RI������
DQG�WKH�HVWDEOLVKPHQW�RI�WKH�0LQLVWU\�RI�6FLHQFH��7HFKQRORJ\�DQG�+LJKHU�(GXFDWLRQ�LQ�1RYHPEHU�
������7KH�0LQLVWU\·V�LQYROYHPHQW�LQ�UHVHDUFK�DQG�GHYHORSPHQW�PDWWHUV�ZDV�WKURXJK�RQH�RI�LWV�
GHSDUWPHQWV�UHVSRQVLEOH�IRU�6FLHQFH�DQG�7HFKQRORJ\��&267(&+�RQ�WKH�RWKHU�KDQG��ZLWK�LWV�ZLGH�
UDQJH�RI�6FLHQFH�DQG�7HFKQRORJ\�UHVSRQVLELOLWLHV��UHSRUWHG�WR�WKH�0LQLVWU\��

�� %HQHGLFW�&��0XNDPD�DQG�&KDUOHV�6��<RQJROR��RS�FLW

�� 3DUOLDPHQW�$FW�1R������7DQ]DQLD�1DWLRQDO�6FLHQWLILF�5HVHDUFK�&RXQFLO�LQ�2FWREHU���������

��$FW�1R�����RQ�1RYHPEHU����������



���

,Q�LPSOHPHQWDWLRQ�RI�WKH�/DJRV�3ODQ�RI�$FWLRQ�LQ������WKH�*RYHUQPHQW�RI�7DQ]DQLD�IRUPXODWHG�
WKH� 1DWLRQDO� 6FLHQFH� DQG� 7HFKQRORJ\� 3ROLF\� GRFXPHQW� WKDW�ZDV� VXEVHTXHQWO\� DSSURYHG� DQG�
SXEOLVKHG�WKH�SROLF\�LQ�������'XH�WR�WKH�FKDQJLQJ�VRFLR�HFRQRPLF IDFWRUV�IRU�GHYHORSPHQW�D�
QHZ�6FLHQFH�DQG�7HFKQRORJ\�3ROLF\�ZDV�GUDIWHG��GHOLYHUHG�WR�&DELQHW�IRU�DSSURYDO�ODWH�LQ������
DQG�VXEVHTXHQWO\�PDGH�SXEOLF�LQ�$SULO�������

(VWDEOLVKPHQW�RI�&267(&+�OHG�WR�DOO�UHVHDUFK�DQG�GHYHORSPHQW�LQVWLWXWLRQV�EHFDPH�DIILOLDWHG�WR�
&267(&+��7KLV�PHDQW�WKDW�WKH�&RPPLVVLRQ·V�UROH�RI�FR�FRRUGLQDWLQJ�DQG�PRQLWRULQJ�UHVHDUFK�
LQ�7DQ]DQLD�LQYROYHG�D�YHU\�ZLGH�UDQJH�RI�UHVHDUFK�DFWLYLWLHV�UDQJLQJ�IURP�PHGLFLQH�WR�VRFLDO�
VFLHQFHV�DQG�WR�HQJLQHHULQJ��&RPPLWWHHV�IRU�HDFK�SULRULW\�VHFWRU�LQ�WKH�FRXQWU\�ZHUH�JLYHQ�WKH�
UHVSRQVLELOLW\� RI� DGYLVLQJ� &267(&+� RQ� SROLF\� LVVXHV� UHODWHG� WR� LWV� VHFWRU� DQG� UHFRPPHQG�
DOORFDWLRQ� RI� UHVHDUFK� IXQGV� DQG� PDQSRZHU� GHYHORSPHQW� LQ� FRQQHFWLRQ� ZLWK� WKH� 6HFWRU·V�
FRQWULEXWLRQ�WR�SURGXFWLRQ�

7KH������3ROLF\�RQ�6FLHQFH�DQG�7HFKQRORJ\�DGYRFDWHG�IRU�PLQLVWHULDO�FDELQHW�VWDWXV�RI�6FLHQFH�
DQG� 7HFKQRORJ\� LQ� RUGHU� WR� DUJXDEO\� GUDZ� WKH� DWWHQWLRQ� RI� WKH� &HQWUDO� JRYHUQPHQW��
&RQVHTXHQWO\�WKLV�PLQLVWU\�ZDV�HVWDEOLVKHG�LQ�1RYHPEHU������ZLWK�RQH�GLUHFWRUDWH�GHGLFDWHG�WR�
VFLHQFH� DQG� WHFKQRORJ\�� ,Q� OLQH� ZLWK� WKLV� VSLULW� VHYHUDO� JRYHUQLQJ� SROLFLHV� RQ� UHVHDUFK� DQG�
GHYHORSPHQW�ZHUH�SDVVHG�ZKLFK�DSSDUHQWO\�EHFDPH�WKH�JXLGHOLQH�IRU�UHVHDUFK�DQG�LQQRYDWLRQ�
DW�7,5'2��7KHVH�SROLFLHV� LQFOXGHG�1DWLRQDO�5HVHDUFK�DQG�'HYHORSPHQW�3ROLF\�������1DWLRQDO�
6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�3ROLF\�RI�������6XVWDLQDEOH�,QGXVWULDO�'HYHORSPHQW�3ROLF\�
RI� ����������� )LYH� \HDU�'HYHORSPHQW� 3ODQ� RI� �����������1DWLRQDO�'HYHORSPHQW� 9LVLRQ� RI�
�����DQG�,QWHJUDWHG�,QGXVWULDO�'HYHORSPHQW�6WUDWHJ\��,,'6�������� 0DVWHU�3ODQ�RI������

$FFRUGLQJ� WR� WKH� ODZ�ZKLFK� IRUPHG� WKLV� SXEOLF� RUJDQL]DWLRQ� LW�ZDV� HQYLVDJHG� WKDW� WKH� FRUH�
IXQFWLRQV� RI� 7,5'2� VKRXOG� EH� EXW� QRW� OLPLWHG� WR� WKH� IROORZLQJ��� 7R� FRQGXFW� UHVHDUFK�
GHYHORSPHQW�DQG�WHFKQLFDO�VHUYLFHV�RQ�LQGXVWULDO�SURFHVVHV DQG�SURGXFWV��ZKLOH�XWLOL]LQJ�ORFDO�
PDWHULDOV�LQ�SDUWQHUVKLS�ZLWK�LQGXVWULHV��7R�FDUU\�RXW�UHVHDUFK�LQ�YDULRXV�DVSHFWV�RI� ORFDO�DQG�
IRUHLJQ�LQGXVWULDO�WHFKQLTXHV�DQG�WHFKQRORJLHV�DQG�HYDOXDWH�WKHLU�VXLWDELOLW\�IRU DGDSWDWLRQ�DQG�
DOWHUQDWLYH�XVH�LQ�ORFDO�LQGXVWULDO�SURGXFWLRQ��7R�SURYLGH�DQG�SURPRWH�IDFLOLWLHV�IRU�WKH�WUDLQLQJ�
RI�ORFDO�SHUVRQQHO�IRU�FDUU\LQJ�RXW�VFLHQWLILF�DQG�LQGXVWULDO�UHVHDUFK��7R�PRQLWRU�DQG�FRRUGLQDWH�
DSSOLHG�UHVHDUFK�FDUULHG�RXW�ZLWKLQ�7DQ]DQLD�RU�HOVHZKHUH�RQ�EHKDOI�RI�RU�IRU�WKH�EHQHILW�RI�WKH�
JRYHUQPHQW�RI�7DQ]DQLD�DQG�WR�YDOXDWH�KH�ILQGLQJV�RI�WKH�UHVHDUFK��7R�HVWDEOLVK�WKH�V\VWHP�RI�
UHJLVWUDWLRQ�RI�DQG�WR�UHJLVWHU�WKH�ILQGLQJV�RI�DSSOLHG�UHVHDUFK�FDUULHG�RXW�ZLWKLQ�7DQ]DQLD�DQG�
WR� SURPRWH� SUDFWLFDO� DSSOLFDWLRQ� RI� WKRVH� ILQGLQJV� LQ� LQGXVWULDO� SURGXFWLRQ�� 7R� HVWDEOLVK� DQG�
RSHUDWH�D�V\VWHP�RI�GRFXPHQWDWLRQ�DQG�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�RQ�DQ\�DVSHFW�RI�DSSOLHG�
UHVHDUFK�FDUULHG�RXW�E\�RU�RQ�EHKDOI�RI�WKH�RUJDQL]DWLRQ��7R�SURYLGH�WR�WKH�JRYHUQPHQW�DQG�RU�
RUJDQL]DWLRQV�HQJDJHG�LQ�LQGXVWULDO�SURGXFWLRQ�WHFKQLFDO�DQG�DGYLVRU\�VHUYLFHV�DQG�DGYLFH�DQG�
JXLGDQFH�RQ�WHFKQLFDO�PDWWHUV�QHFHVVDU\�IRU�WKH�IXUWKHUDQFH�RI��RU�UHODWLQJ�WR�LQGXVWULDO�DFWLYLW\��
7R�DGYLVH�WKH�JRYHUQPHQW�DQG�ILUPV�RU�RUJDQL]DWLRQV�HQJDJHG�LQ�LQGXVWULDO�SURGXFWLRQ�RQ�WKH�
DGDSWDWLRQ�RI�WHFKQRORJ\�LQ�LQGXVWULDO�SURGXFWLRQ��7R�SURYLGH�WR�WKH�JRYHUQPHQW�DQG�ILUPV�RU�
RUJDQL]DWLRQV�LQYROYHG�LQ�LQGXVWULDO�SURGXFWLRQ�DGYLFH�DQG�DVVLVWDQFH�UHODWLQJ�WR�WKH�SURYLVLRQ�
RI�WHFKQLFDO�IDFLOLWLHV�LQ�LQGXVWULDO�HQWHUSULVHV�DQG�SURFHVVHV��VR�DV�WR�LPSURYH�SHUIRUPDQFHV�RI�

�� 7KH�7,5'2�$FW RS��FLW�



���

LQGXVWULDO�SROOXWLRQ��7R�DGYLVH�WKH�*RYHUQPHQW�DQG�)LUPV�HQJDJHG�LQ�LQGXVWULDO�SURGXFWLRQ RQ�
WKH�DGRSWLRQ�DQG�DGDSWDWLRQ�RI�WHFKQRORJLHV� LQ�LQGXVWULDO�SURGXFWLRQ��7R�SURYLGH�DQ�DGYLVRU\�
WHFKQLFDO� VHUYLFH� UHODWLQJ� WR� WKH� HVWDEOLVKPHQW� RI� V\VWHPV� IRU� WKH� FRQWURO� DQG� UHJXODWLRQ RI�
LQGXVWULDO�SURFHVVHV�WR�WKH�ILUPV�HQJDJHG�LQ�LQGXVWULDO�SURGXFWLRQ�VR�DV�WR�LPSURYH�SHUIRUPDQFH�
DQG�WR�DYHUW�RU�PLQLPL]H�WKH�VRXUFHV�RI�LQGXVWULDO�SROOXWLRQ��7KHVH�ZHUH�DPRQJ�WKH�LPSRUWDQW�
IXQFWLRQV�7,5'2�ZDV�FKDUJHG�WR�SHUIRUP�LQ�RUGHU�WR�DFFHOHUDWH�LQGXVWULDOL]DWLRQ�DFFRUGLQJ�WR�
WKH�ODZ�ZKLFK�HVWDEOLVKHG�LW���

$W� LQGHSHQGHQFH� WKH� LQGXVWULDO� VHFWRU� LQ� 7DQJDQ\LND� UHPDLQHG� WLHG� WR� WKH� FRORQLDO� VWUXFWXUH�
KHQFH�UHVHDUFK�DQG�LQQRYDWLRQ�ZDV�DOVR�H[WHUQDOO\�FRQQHFWHG�WR�WKH�LQGXVWULHV��7KH������$UXVKD�
'HFODUDWLRQ� DQG� LWV� VXEVHTXHQW� QDWLRQDOL]DWLRQ� RI� LQGXVWULHV� FUHDWHG� D� ELJ� SXEOLF� VHFWRU� RI�
LQGXVWULDO� HQWHUSULVHV��� 1DWLRQDOL]HG� LQGXVWULHV� LQFOXGHG� %DWD� 6KRHV�� (DVW� $IULFDQ� %UHZHULHV��
WH[WLOHV��VNLQ�DQG�KLGHV��7DQJDQ\LND�3DFNHUV��%ULWLVK�$PHULFDQ�7REDFFR��DQG�0HWDO�%R[��EDQNLQJ�
LQGXVWU\��H[SRUW�LPSRUW�EXVLQHVVHV��PLOOV�DQG�IRRG�PDQXIDFWXULQJ�ILUPV��� 7KH�GHPDQG�RI�WKH�
7KUHH�<HDU�'HYHORSPHQW�3ODQ��7<'3��EHWZHHQ������DQG������IROORZHG�E\�WKH�)LUVW�)LYH�<HDU�
3ODQ��))<3��EHWZHHQ������DQG���������WKH�)LYH�<HDU�'HYHORSPHQW�3ODQ�RI������² �����DQG�WKH�
%DVLF� ,QGXVWULDO� 6WUDWHJ\� �%,6������������ LQFUHDVHG� WKH� LQGXVWULDO� VHFWRU� LQ�7DQ]DQLD��� 7KH�
7,5'2�,QGXVWULDO�,QIRUPDWLRQ�,QGXVWULDO�([WHQVLRQ�'HSDUWPHQW�EHJDQ�RSHUDWLRQ�LQ�6HSWHPEHU�
������ ,QGXVWULDO LQIRUPDWLRQ�ZDV�SURYLGHG� WR� LQGXVWULHV� LQ� WKH�DUHDV�RI�HQJLQHHULQJ�� WH[WLOHV��
IRRGV�� ILEUHV��FKHPLFDO�SURFHVVHV��PLQLQJ�DQG�PHWDOOXUJLFDO�SURFHVVLQJ�� FHUDPLFV��HQHUJ\�DQG�
LQVWUXPHQWDWLRQ��� 6L[W\�RQH�LQIRUPDWLRQ�UHTXHVWV�ZHUH�UHFHLYHG�LQ�������)LYH�LQGXVWULHV��JODVV��
HGLEOH�RLOV�� VRDS��VDOW��DQG�IDUP�LPSOHPHQWV��ZHUH�XVLQJ�WKH�7,5'2�,QIRUPDWLRQ�6HUYLFH�RQ�D�
UHFXUULQJ�WULDO�EDVLV�ZLWK�WKH�SRVVLELOLW\�RI�IXWXUH�VXEVFULSWLRQ�VHUYLFH���

7KH�7,5'2�,QGXVWULDO�([WHQVLRQ�6HUYLFH��GXULQJ� WKH�SHULRG����6HSWHPEHU������ WR����0DUFK�
������KDG�FRQWDFWHG�����LQGXVWULHV��WHFKQLFDO�LQVWLWXWLRQV�DQG�LQGXVWU\�DVVRFLDWLRQV��7KHVH�YLVLWV�
LGHQWLILHG� ���� WHFKQLFDO� SUREOHPV� FRQIURQWLQJ� WKH� SURGXFWLYH� VHFWRU�� 7ZHQW\� IRXU� LQGXVWULHV�
KDYH�LQGLFDWHG�SUREOHPV�RI�SURGXFWLRQ��SURFHVV�GHVLJQ�RU�PRGLILFDWLRQ��RU�DQDO\VLV�DQG�WHVWLQJ��
ZKLFK�7,5'2�PD\�EH�DEOH� WR�VROYH��7KH�7,5'2�(QJLQHHULQJ�(QHUJ\�$XGLW�&RQVHUYDWLRQ�8QLW�

�� 7KH�1DWLRQDO�,QGXVWULHV�/LFHQVLQJ�DQG�5HJLVWUDWLRQ�$FW�RI�����

�� 'LDV��&ODUHQFH���������7DQ]DQLDQ�1DWLRQDOL]DWLRQV��������������&RUQHOO�,QWHUQDWLRQDO�/DZ�-RXUQDO��9RO�����,VV�
�� $UWLFOH����$YDLODEOH�DW��KWWS���VFKRODUVKLS�ODZ�FRUQHOO�HGX�FLOM�YRO��LVV���

�� 6DPXHO� :DQJZH�� 'RQDOG� 0PDUL�� � -HKRYDQHV� $LNDHOL�� � 1HHPD� 5XWDWLQD�� � 7KDGHXV� 0ERJKRLQD�� DQG� $EHO�
.LQ\RQGR�� 7KH� SHUIRUPDQFH� RI� WKH� PDQXIDFWXULQJ� VHFWRU� LQ� 7DQ]DQLD� &KDOOHQJHV� DQG� WKH� ZD\� IRUZDUG��
:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLFV�5HVHDUFK���������

�� ,ELG� SJ���

�� 81,'2��7HFKQLFDO�5HSRUW��(YDOXDWLRQ�RI�WKH�3URMHFW�3HUIRUPDQFH�DQG�3UREOHPV�RI�,PSOHPHQWDWLRQ��������

�� ,ELG� S�YLLL
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EHJDQ�WR�IXQFWLRQ�LQ�'HFHPEHU�������XSRQ�FRPSOHWLRQ�RI�WUDLQLQJ�RI�WZR�7,5'2�VWDII�PHPEHUV�
DQG�DFTXLVLWLRQ�RI�QHFHVVDU\�HTXLSPHQW�

7KH� ZRUNLQJ� RI� 7,5'2�ZDV� FRQVWUDLQW� E\� VRPH� HYHQWV� HVVHQWLDOO\� DJJUDYDWHG� E\� WKH� JOREDO�
HFRQRPLF� FULVLV� RI� WKDW� GHFDGH� ODWH� ����V� WR� PLG� ����V�� )LUVW� RI� DOO� 7,5'2� ZDV� XQDEOH� WR�
DFFRPSOLVK� LWV�FRQVWUXFWLRQ�SODQ�GXH� WR� ODFN�RI� ILQDQFLDO�DELOLW\�� 6RPH�RI� LWV� ODERUDWRULHV�DQG�
RIILFH�EORFNV�ZHUH�QRW�FRPSOHWHG�XQWLO�WR�GDWH��(TXLSPHQW�IRU�WKH�FRPSOHWHG�EXLOGLQJV�ZDV�QRW�
DYDLODEOH��� 7KLV�PDGH� LW�GLIILFXOW� WR�SHUIRUP�PRVW�RI� LWV� DSSOLHG� UHVHDUFKHV�RU�7,5'2�KDG� WR�
HVWDEOLVK�DG�KRF�DUUDQJHPHQWV�WR�XVH�ODERUDWRULHV�DQG�HTXLSPHQW�LQ�RWKHU�SDUDVWDWDO�LQVWLWXWLRQV��
6FDUFLW\� RI� ILQDQFLDO� UHVRXUFHV� FRQVWUDLQHG� WKH� UHFUXLWPHQW� RI� FRPSHWHQW� DQG� VXIILFLHQW�
PDQSRZHU�IRU WKH�SXUSRVH�RI�WKHLU�UHVHDUFK�DJHQGD�DQG�SULRULWLHV���

,Q�WKH�VHFRQG�KDOI�RI�����V�WKH�7DQ]DQLDQ�HFRQRP\�LQ�JHQHUDO�DQG�LQGXVWULDO�VHFWRU�LQ�SDUWLFXODU�
ZDV�DW�FURVVURDGV��6WUXFWXUDO�$GMXVWPHQW�3URJUDPPHV��6$3V��ZHUH�DGRSWHG�WKRXJK�ZLWK�GHHS�
SDLQV�´WKH�GRXEOH�HGJHG�VZRUGµ�VROXWLRQ�DV�3UHVLGHQW�0ZLQ\L�SXW� LW��� :LWK�WKH�UXNVD SROLF\�
DGYRFDWHG�E\�3UHVLGHQW�0ZLQ\L�ZKLFK�DOORZHG�LPSRUWDWLRQ�RI�PDQXIDFWXUHG�JRRGV�IURP�RXWVLGH�
7DQ]DQLD��WKH�HQWLUH�LQGXVWULDO�VHFWRU�VXIIHUHG�WKH�PRVW��7KH�DGYHQW�RI�QHR�OLEHUDO�SROLFLHV�DQG�
JOREDOL]DWLRQ�LQ�����V�GHDOW�D�GHDWK�EORZ�WR�WKH�LQGXVWULDO�VHFWRU��7,5'2�DPLG�WKLV�VLWXDWLRQ�ZDV�
LQ�YHU\�SUHFDULRXV�FRQGLWLRQ�DV�PRVW�RI�WKH�SXEOLF�LQGXVWULHV�ZHUH�SULYDWL]HG��� 7KH�UHVW�RI�WKH�
LQGXVWULHV�ZHUH�FORVHG��,W�ZDV�RXW�RI�WKLV�VLWXDWLRQ�7,5'2�FRQVLGHUHG�LW�ZLVH�WR�UHYLHZ�LWV�UHVHDUFK�
DQG�LQQRYDWLRQ�VWUDWHJLHV�FRPLQJ�XS�ZLWK�WKH�5HVHDUFK�3ROLF\�DQG�*XLGHOLQHV�RI�-XQH�������7KH�
SROLF\�FRQWDLQHG�VWUDWHJLHV�IRU�VXVWDLQLQJ�UHVHDUFK�DQG�FRQVXOWDQF\�WR�VXVWDLQ�ERWK�SULYDWH�DQG�
SXEOLF�PDQXIDFWXULQJ�VHFWRU�UHVXOWLQJ�LQ�QDWLRQDO�GHYHORSPHQW���

,PSURYLQJ�WKH DYDLODEOH�WHFKQLFDO�FDSDFLW\�DW�7,5'2�ZDV�DQRWKHU�DVSHFW�FRQVLGHUHG�LQ�WKH�QHZ�
UHVHDUFK�SROLF\��7KH�WHFKQLFDO�FDSDFLW\�DW�7,5'2�ZDV�EXLOW�RQ�3K\VLFDO�/DERUDWRULHV�DQG�3LORW�
3ODQWV� IRU� $SSOLHG� 5HVHDUFK�� 7HFKQRORJ\� 'HYHORSPHQW�� DQG� ,QGXVWULDO� $GYLVRU\� 7HFKQLFDO�
6XSSRUW�6HUYLFHV��7KH�ODERUDWRULHV�LQFOXGH )RRG�DQG�0LFURELRORJ\�/DERUDWRU\�ZKLFK�LV�WKH�RQO\�
$FFUHGLWHG�/DERUDWRU\�DW�7,5'2�VLQFH������WKURXJK�WKH�6RXWK�$IULFDQ�1DWLRQDO�$FFUHGLWDWLRQ�
6\VWHPV��6$1$6��(IIRUWV�DUH�XQGHUZD\�WR�DFFUHGLW�WKUHH�����PRUH�ODERUDWRULHV�ZKLFK�LQFOXGH��
(QYLURQPHQW�DQG�2FFXSDWLRQDO�6DIHW\�/DERUDWRU\��$JUR�7HFKQRORJ\�DQG�,QGXVWULDO�&KHPLVWU\�
/DERUDWRU\��DQG�0DWHULDOV�7HVWLQJ�/DERUDWRU\�1RQ�GHVWUXFWLYH�WHVWLQJ�/DERUDWRU\��1'7��DQG�7KH
)RRG DQG 0LFURELRORJ\ /DERUDWRU\�7KH�DVSHFW�RI�KXPDQ UHVRXUFH�FDSDFLW\�ZDV�DOVR�WDNHQ�LQWR�
FRQVLGHUDWLRQ�LQ�RUGHU�WR�EH�HIIHFWLYH�LQ�UHVHDUFK��&XUUHQWO\�7,5'2�KDV����ZRUNHUV�RI�ZKLFK����
DUH�6FLHQWLVWV��(QJLQHHUV�DQG�7HFKQLFLDQV�DQG�WKH�UHVW�FRQVLVWV�RI�$GPLQLVWUDWLYH�SHUVRQQHO��7KH�
QXPEHU�LV�DQDO\]HG�DV�IROORZV��3K'V��������XQGHUWDNLQJ�3K'�VWXGLHV��06FV������DQG�7HFKQLFLDQV�
������7KHUH� LV�QHHG�RI�VXSSRUW� IRU�FDSDFLW\�EXLOGLQJ� LQ� WHUPV�RI�(TXLSPHQW PDLQWHQDQFH�DQG�
FDOLEUDWLRQ� $FFUHGLWDWLRQ� RI� /DERUDWRULHV 3XUFKDVH� RI� VSHFLDOL]HG� (TXLSPHQW� LQ� WKH� ILHOGV� RI�
(QYLURQPHQW�0RQLWRULQJ�6SHFLDOL]HG�6NLOOV�'HYHORSPHQW�LQ�WKH�DUHDV�RI�1RQ�'HVWUXFWLYH�7HVWLQJ�

�� ,ELG��FI��'U��0VDELOD�LQWHUYLHZHG�1RYHPEHU�����

�� 3UHVLGHQW�$OL�+DVVDQ�0ZLQ\L�6SHHFK�����

�� 3XEOLF�&RUSRUDWLRQ�$FW��������ZKLFK�ZDV�PDGH�LQWR�D�ODZ��DQG�DPHQGHG�LQ ������������DQG��������

�� 7,5'2��5HVHDUFK�3ROLF\�DQG�*XLGHOLQHV��-XQH�����
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�1'7��RQ�&RQFUHWH�6WUXFWXUHV�6SHFLDOL]HG�7UDLQLQJ�RQ�(TXLSPHQW�8WLOL]DWLRQ��,QGXVWULDO�UHVHDUFK�
GHSDUWPHQW�ERDVWV�RI�$JUR�3URFHVVLQJ�DQG�,QGXVWULDO�&KHPLVWU\��(QYLURQPHQWDO�7HFKQRORJ\�DQG�
2FFXSDWLRQDO�6DIHW\��)RRG�3URFHVVLQJ�DQG�%LR�7HFKQRORJ\

$JUR� SURFHVVLQJ� WHFKQRORJLHV�� JDV� DQG� SHWURFKHPLFDO� WHFKQRORJLHV�� WH[WLOH� DQG� OHDWKHU�
WHFKQRORJLHV� FRDO�� LURQ� DQG� VWHHO� WHFKQRORJLHV�� QDWXUDO� DQG�PHGLFLQDO� SURGXFWV� WHFKQRORJLHV��
QDQRWHFKQRORJLHV� �ZDWHU� DQG� HQHUJ\�� DQG� ELRWHFKQRORJLHV�� 2QJRLQJ� WHFKQLFDO� VHUYLFHV� WR�
LQGXVWU\�DQG�HVWDEOLVKPHQWV�RIIHUHG�E\�7,5'2�LQFOXGH��SK\VLFDO���FKHPLFDO�DQG�PLFURELRORJLFDO�
WHVWLQJ� RI� IRRGV� DQG�ZDWHU� TXDOLW\� �PHWDOV� DQG� QRQ�PHWDOV��� IXHOV�� GHWHUPLQDWLRQ� RI� FDORULILF�
YDOXHV�� (QYLURQPHQWDO�PRQLWRULQJ� RI� DLU� TXDOLW\��ZDVWH�ZDWHU� VWUHDPV�� VRXQG� OHYHOV�� OLJKWLQJ�
OHYHOV�� IOXH� JDV� DQG� SDUWLFXODWH� PDWWHU�� (QHUJ\� DXGLW� WR� LQGXVWU\� �� JRYHUQPHQW� EXLOGLQJV��
LQVWLWXWLRQV��DQG�HVWDEOLVKPHQWV��1RQ�GHVWUXFWLYH�WHVWLQJ�RQ�JDV�DQG�RLO�SLSHOLQHV��EXLOGLQJV�DQG�
PHWDO�VWUXFWXUHV�

7KH�UROH�RI�7,5'2�DV�ORFDO�WHFKQRORJ\�VHUYLFH�SURYLGHU�ZDV�D�PHGLDWRU�EHWZHHQ�01(V�DQG�WKH�
ORFDO� LQQRYDWLRQ�V\VWHP��,6��� LQ�7DQ]DQLD��7KH� WZR�FROODERUDWLRQ�SURMHFWV�EHWZHHQ�WZR�01&V�
VXEVLGLDULHV�LQ�7DQ]DQLD��7DQ]DQLDQ�&LJDUHWWH�&RPSDQ\��7&&��DQG�&RFD�&ROD�.ZDQ]D�/WG��DQG
WKH� 7DQ]DQLDQ� ,QGXVWULDO� 5HVHDUFK� DQG� 'HYHORSPHQW� 2UJDQL]DWLRQ� �7,5'2��� SD\LQJ� VSHFLILF�
DWWHQWLRQ� WR� KRZ� OHDUQLQJ� WDNHV� SODFH� EHWZHHQ� WKH� 01(V� DQG� WKH� ORFDO� WHFKQRORJ\� VHUYLFH�
SURYLGHU�RQ�WKH�RQH�KDQG�DQG��RQ�WKH�RWKHU��WR�KRZ�WKLV�NQRZOHGJH�LV�WUDQVIRUPHG��WUDQVIHUUHG�
DQG�DSSOLHG�E\�ORFDO�XVHUV���

,Q� WKH� ILHOG� RI� LQGXVWULDO� GHYHORSPHQW� WKH� IROORZLQJ� VHUYLFHV� ZHUH� RIIHUHG� E\� 7,5'2�� WKH�
LQGXVWULDO� WHFKQLFDO� DXGLW� DQG� DGYLVRU\� VHUYLFHV�� LQGXVWULDO� IHDVLELOLW\� VWXGLHV�� SURGXFW�
GHYHORSPHQW�DQG�WHVWLQJ��PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�LQGXVWULDO�SURMHFWV��,Q�WKH�ILHOG�RI�RLO�DQG�
JDV�VHFWRU�WKH�IROORZLQJ�ZHUH�PDGH�DYDLODEOH�E\�7,5'2��SURIHVVLRQDO�ZHOGHU·V�TXDOLILFDWLRQ�DQG�
QRQ�GHVWUXFWLYH� WHVWLQJ� RI�RLO� DQG�JDV�SLSHOLQHV� DQG� WDQNV�DQG� LQGXVWULDO�SUHVVXUH�YHVVHO� DQG�
SURFHVV�HTXLSPHQW��

,Q�WKH�ILHOG�RI�FRDO�VHFWRU�WKH�IROORZLQJ�VHUYLFHV�ZHUH�RIIHUHG�E\�7,5'2�ZHUH�ODERUDWRU\�DQG�SLORW�
SODQW�IRU�FRDO�TXDOLW\�DVVHVVPHQW�DQG�FRDO�XWLOL]DWLRQ�WHFKQRORJLHV�GHYHORSPHQW��,Q�WKH�ILHOG�RI�
,URQ�DQG�6WHHO�6HFWRU WKH�IROORZLQJ�VHUYLFHV�ZHUH�RIIHUHG�E\�7,5'2��0HWDOOXUJLFDO�VHUYLFHV� LQ�
GHYHORSPHQW� RI� VSRQJ\� LURQ� DQG�� LURQ� DQG� VWHHO� SURGXFWV� TXDOLW\� DVVHVVPHQW�� ,Q� WKH� ILHOG� RI
&OHDQHU�3URGXFWLRQ�LQ�,QGXVWULHV WKH�IROORZLQJ�VHUYLFHV�ZHUH�RIIHUHG�E\�7,5'2�(QYLURQPHQWDO�
VHUYLFHV�IRU�ZDVWH�PLQLPL]DWLRQ��LPSURYHG�RFFXSDWLRQDO�VDIHW\�DQG�PD[LPL]HG�SURGXFWLYLW\��,Q�
WKH� ILHOG� RI� ,&7� DQG� (OHFWURQLFV� 6HFWRU� WKH� IROORZLQJ� VHUYLFHV�ZHUH� RIIHUHG� E\� 7,5'2� &\EHU�
6HFXULW\�7UDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFHV�WR�LQGXVWULHV��0DLQWHQDQFH�RI�HOHFWURQLF��VFLHQWLILF�
HTXLSPHQW�WKURXJK�LQVWUXPHQWDWLRQ�XQLW��,Q�WKH�ILHOG�RI�/HDWKHU�DQG�7H[WLOH�6HFWRU�WKH�IROORZLQJ�

��

�� 'U��0VDELOD��LQWHUYLHZHG�DW�7,5'2�SUHPLVHV�����
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VHUYLFHV�ZHUH� RIIHUHG� E\� 7,5'2�4XDOLW\� DVVXUDQFH� DQG� WHFKQLFDO� VHUYLFHV� LQ� WKH� WH[WLOH� DQG�
OHDWKHU�LQGXVWULHV�DQG��OHDWKHU�ZDVWH�UHF\FOLQJ���

,Q� WKH� ILHOG� RI� FRPPXQLFDWLRQ�7,5'2� FRPPXQLFDWHV�ZLWK� WKH� JRYHUQPHQW� IRUPDOO\� WKURXJK�
FLUFXODU�RUGHUV�DQG�OHWWHUV� 2WKHU�IRUPDO�FRPPXQLFDWLRQ�V\VWHPV�RI�HPDLO��WHOHSKRQH�DUH�XVHG�WR�
FRPPXQLFDWH�ZLWK�WKH�*RYHUQPHQW��$Q\�LQIRUPDWLRQ�GXULQJ�FRPPXQLFDWLRQ�PXVW�EH�LQ�ZULWWHQ�
IRUP� IRU� IRUPDOL]DWLRQ�� 7,5'2� FRPPXQLFDWHV� ZLWK� LWV� &XVWRPHUV� WKURXJK� WKH� IRUPDO�
FRPPXQLFDWLRQ�V\VWHP�ZKLFK�LQYROYHV�LQVWLWXWLRQDO�HPDLO��OHWWHUV��WHOHSKRQH��ID[�DQG�IDFH�WR�IDFH�
�SK\VLFDO�YLVLW��LV�XVHG�WR�FRPPXQLFDWH�ZLWK�WKH�FXVWRPHUV��,QWHUQDO�FRPPXQLFDWLRQ�V\VWHP�LV�
GRQH� WKURXJK� 7,5'2� SDUWLFLSDWLRQ� LQ� H[KLELWLRQV�� WUDGH� IDLU��0DVV� FRPPXQLFDWLRQ� LQ� UDGLR��
QHZVSDSHUV�DQG�WHOHYLVLRQ�

7R� DGYLVH� WKH�*RYHUQPHQW� DQG� )LUPV� HQJDJHG� LQ� LQGXVWULDO� SURGXFWLRQ RQ� WKH� DGRSWLRQ� DQG�
DGDSWDWLRQ�RI� WHFKQRORJLHV� LQ� LQGXVWULDO�SURGXFWLRQ��7R�SURYLGH�DQ� DGYLVRU\ WHFKQLFDO� VHUYLFH�
UHODWLQJ�WR�WKH�HVWDEOLVKPHQW�RI�V\VWHPV�IRU�WKH�FRQWURO�DQG�UHJXODWLRQ�RI�LQGXVWULDO�SURFHVVHV�WR�
WKH� ILUPV� HQJDJHG� LQ� LQGXVWULDO� SURGXFWLRQ� VR� DV� WR� LPSURYH� SHUIRUPDQFH� DQG� WR� DYHUW� RU�
PLQLPL]H�WKH�VRXUFHV�RI�LQGXVWULDO�SROOXWLRQ��HJ��5HVHDUFKLQJ�RQ�WKH�VWDQGDUG�TXDOLW\�RI�ORFDO�
WHFKQRORJ\�IRU�EHWWHU�LPSURYHPHQW�

7,5'2�KDV�HPEDUNHG�RQ�SURYLGLQJ�VXSSRUW�VHUYLFHV�WR�QXPHURXV�LQGXVWULHV��7KH�UHFLSLHQWV�ZHUH�
SULVRQV�DQG�33)�LQWHJUDWHG�OHDWKHU�IDFWRU\�IHDVLELOLW\�VWXG\�DQG�6LPL\X�FRWWRQ�EDVHG�LQGXVWULHV�
IHDVLELOLW\� VWXG\�� 'XH� GLOLJHQFH� WR� D� SLSH� PDQXIDFWXULQJ� IDFWRU\� 0RURJRUR�� FDQYDV� IDFWRU\�
WHFKQLFDO� DXGLW� DQG� UHYLYDO�� &DVVDYD� ]HUR� ZDVWH� SURMHFW�� ,QGXVWULDO� HQHUJ\� DXGLW� $QDO\WLFDO�
VHUYLFHV� LQ�FRDO��FKHPLVWU\�DQG� IRRG�� ,QGXVWULDO�HQYLURQPHQWDO�DXGLWV�DQG�HQYLURQPHQWDO�DQG�
VRFLDO�LPSDFW�DVVHVVPHQW��(6,$�

7,5'2�KDV� EHHQ� DEOH� WR� LQYHQW� DQG�GHYHORS� VRPH� WHFKQRORJLHV� LQFOXGLQJ� D� VRODU� GULHU� �VHPL�
FDELQHW�� WKH� GU\LQJ WHFKQRORJLHV� IRU� YHJHWDEOHV� DQG� ILVK� SURGXFWV�� RUDQJH� MXLFH� H[WUDFWRU��
HVVHQWLDO� RLO� GLVWLOODWLRQ� XQLW�� FDVVDYD� SURFHVVLQJ�PDFKLQHV� DQG� SDOP� RLO� SURFHVVLQJ�PDFKLQH�

�� 7,5'2��,QGXVWULDO�6XSSRUW�6HUYLFHV�3URYLGHG�E\�7,5'2��3UHVHQWDWLRQ�0DGH�%HIRUH�3XEOLF�5HODWLRQV�6RFLHW\�RI�
7DQ]DQLD��3567���'DU�HV�6DODDP�7DQ]DQLD�0D\������

�� 3URI�0NXPEXNZD�0WDPER��'LUHFWRU�*HQHUDO�7,5'2�LQWHUYLHZHG�1RYHPEHU������



���

GHYHORSHG�IRU�PHGLXP�VFDOH�SLORW�SODQWV�IRU�VPDOO�DQG�PHGLXP�HQWHUSULVHV��� 2WKHU�WHFKQRORJLHV�
GHYHORSHG�DQG�WUDQVIHUUHG�LQFOXGH�SURGXFWLRQ�RI�SDUWLFOH�ERDUGV�XVLQJ�FDVKHZ�QXW�VKHOO�OLTXLG�
JOXH�� WUDFHDELOLW\�V\VWHPV�LQ�FRIIHH�� WHD��ILVK�DQG�FDVKHZ�QXW�LQGXVWULHV�DQG�*6���FRPSDQ\�LQ�
7DQ]DQLD��ELR�FRQWURO�PHWKRGV�IRU�SUHYHQWLRQ�RI�RFKUDWR[LQ�$�LQ�FRIIHH�SURFHVVLQJ��$�SDWHQW�KDV�
EHHQ� VHFXUHG� IRU� &DVKHZ�1XW� 6KHOO� /LTXLG� �&16/�� ² 7DQQLQ�:RRG� $GKHVLYH� IRU� FKLSERDUGV�
SDUWLFOHERDUGV�LQ��������

7KH�$FW�JDYH�7,5'2�WKH�PDQGDWH�WR�XQGHUWDNH�DSSOLHG�UHVHDUFK�WR�VWUHQJWKHQ�DQG�LPSURYLQJ�
WKH� SHUIRUPDQFH� DQG� WHFKQRORJLFDO� EDVH� RI�PDQXIDFWXULQJ� LQGXVWU\�� � $QG� WR� RIIHU� WHFKQLFDO�
VHUYLFHV�UHODWHG�WR�VROYLQJ�SUREOHPV�DQG�FRQVWUDLQWV�LQ�LQGXVWU\��7KHUHIRUH�WKH�VXFFHVV�RI�7,5'2�
ZLOO�EH�HYDOXDWHG�E\�WKH�UHOHYDQFH�RI�LWV�UHVHDUFK�GRQH�RQ�SUREOHPV�LQ�WKH�LQGXVWULDO�VHFWRU�DQG�
E\�WKH�VSHHG�DQG�VXFFHVV�LQ�RIIHULQJ�VROXWLRQV�WR�WKH�SUREOHPV�RI�WKH�LQGXVWULHV��7,5'2�ZDV�WR�
IRUPXODWH� UHVHDUFK� SROLF\� ZKLFK� ZRXOG� KDYH� DFFRPPRGDWHG� WKH� SUHYDLOLQJ� UHVHDUFK� DQG�
GHYHORSPHQW�QHHGV�RI�LQGXVWU\�DQG�WKH�H[LVWLQJ�JOREDOL]HG�HQYLURQPHQW��7KH�HVWDEOLVKHG�ZRUN�
SODQV� DQG� SULRULWLHV� VKRXOG� WDNH� LQWR� DFFRXQW� WKH� DYDLODEOH� PDQSRZHU� UHVRXUFHV�� ILQDQFLDO�
UHVRXUFHV�DQG�WKH�H[LVWLQJ�LQIUDVWUXFWXUH���

'XH� WR� WKH� SUHVHQFH� RI� 0XOWLQDWLRQDO� (QWHUSULVHV� �01(V�� LQ� WKH� ORFDO� V\VWHP�� VRPH� RI� WKH�
NQRZOHGJH�WKDW�LV�IORZLQJ�LQ�WKH�V\VWHP�FRQVWLWXWHV�D�IRUHLJQ�ERG\�RI�NQRZOHGJH��7KURXJK�WKH�
LQFUHDVLQJ�LQWHUQDWLRQDOL]DWLRQ�RI�SURGXFWLRQ�DQG�)RUHLJQ�'LUHFW�,QYHVWPHQW��)',���WKLV�ERG\�RI�
NQRZOHGJH�IRUPV�D�VROLG�SDUW�RI�WKH�ORFDO�V\VWHP��$GGLWLRQDOO\��LQZDUG�)',�OLQNV�GRPHVWLF�DFWRUV�
WR�HFRQRPLF�XQLWV�RXWVLGH� WKH�QDWLRQDO�RQHV��7KH�H[WHQW�RI�FURVV�ERUGHU�NQRZOHGJH�H[FKDQJH�
YDULHV� IURP� V\VWHP� WR� V\VWHP�� ,QQRYDWLRQ� V\VWHPV� FRQQHFW� GRPHVWLF� DQG� IRUHLJQ� ERGLHV� RI�
NQRZOHGJH��� DQG�WKLV�LV�JHQHUDOO\�WKH�FDVH�LQ�/HVV�'HYHORSHG�&RXQWULHV��/'&V��ZKHUH�WKH�IRUHLJQ�
NQRZOHGJH�EDVH�LV�SDUWLFXODUO\�LPSRUWDQW��)RU�ORFDO�LQVWLWXWHV��VXFK�DV�7,5'2��WKLV�LV�WKH�FRQWH[W�
LQ�ZKLFK�WKH\�DUH�RSHUDWLQJ��01(V�FRQVWLWXWH�ERGLHV�RI� OHDGLQJ�NQRZOHGJH�LQ�WKH�ZLGHU�ORFDO�

�� 'U��0VDELOD��LQWHUYLHZHG�-DQXDU\�����

�� 7,5'2�5HFRUGV�LQ�FXVWRG\�RI�'U��0VDELOD

�� 7,5'2� 5HVHDUFK�3ROLF\�DQG�*XLGHOLQHV������ S���

�� 5DMQHHVK� 1DUXOD� 0XOWLQDWLRQDO� ,QYHVWPHQW� DQG� (FRQRPLF� 6WUXFWXUH�� *OREDOL]DWLRQ� DQG� &RPSHWLWLYHQHVV��
5RXWOHGJH� �����



���

FRQWH[W��� (IIHFWLYH� NQRZOHGJH� VKDULQJ�� WKH� 7DQ]DQLDQ� ,QGXVWULDO� 5HVHDUFK� DQG�'HYHORSPHQW�
2UJDQL]DWLRQ�DV�PHGLDWRU�EHWZHHQ�WKH�IRUHLJQ�DQG�ORFDO�VHFWRU���

7KH�GRPHVWLF�NQRZOHGJH�EDVH�LV�IXUWKHU�GHYHORSHG�E\�WKH�WHFKQRORJ\�DQG�NQRZOHGJH�WUDQVIHUUHG�
IURP�WKH�IRUHLJQ�VRXUFHV��+RZHYHU��WKH�GRPHVWLF�V\VWHP�QHHGV�WR�EH�LQ�D�SRVLWLRQ�WR�LQWHUQDOL]H�
WKH�LQSXW�RI�WKH�IRUHLJQ�NQRZOHGJH�VRXUFHV��7KLV�DELOLW\�WR�GHYHORS DGHTXDWH�FDSDELOLWLHV�WR�DEVRUE�
WKH�NQRZOHGJH�RXWSXW�RI�WKH�FROODERUDWLRQ�ZLWK�01(V�LV�RQH�LPSRUWDQW�FKDOOHQJH��:LWK�UHJDUGV�
WR� PDFUR� LPSOLFDWLRQV� IRU� WKH� 6,�� WKHUH� QHHG� WR� EH� DSSURSULDWH� FRQGLWLRQV� QRW� RQO\� ZLWKLQ�
WHFKQRORJ\� VHUYLFH� SURYLGHUV�� EXW� DOVR� ZLWKLQ� WKH� ZKROH� HFRQRP\� DQG� VRFLHW\�� L�H�� VRFLDO�
FDSDELOLWLHV�QHHG�WR�EH�SUHVHQW��$QRWKHU�FKDOOHQJH�LV�UHODWHG�WR�WKH�JHQHUDO�JDSV�LQ�WKH�V\VWHPV�
WKDW�H[LVW�LQ�/'&V��(YHQ�LI�/'&V�FDQ�OHDUQ�IURP�01(V��GXH�WR�LQFUHDVHG�FURVV�ERUGHU�DFWLYLWLHV��
WKHUH�LV�WKH�SUREOHP�RI�LQWHUQDOL]LQJ�WKH�LQSXW�DQG�WKH�TXHVWLRQ�RI�UHOHYDQFH�RI�WKH�LQSXW��

5HJDUGLQJ�WKH�UDWKHU�EDVLF�SUREOHPV�WKDW�PDQ\�FRPSDQLHV�LQ�7DQ]DQLD�DUH�IDFLQJ��FRQFHSWV�VXFK�
DV�WKRVH�FRQYH\HG�WR�7,5'2�WKURXJK�WKH�FROODERUDWLRQ�ZLWK�ERWK�&RFD�&ROD�DUH�RI�VHFRQGDU\�
SULRULW\��7KH�ORFDO�ILUPV�KDYH�WR�VWUXJJOH�ZLWK�SUREOHPV�DV�IRU�H[DPSOH�ORZ�OHYHO�RI�KXPDQ�DQG�
SK\VLFDO� UHVRXUFHV�� &RQVHTXHQWO\�� LVVXHV� OLNH� LPSURYLQJ� WKH� ZRUNLQJ� HQYLURQPHQW� DUH� QRW�
SULRULWL]HG�� 7KH� LQSXW� RI� LGHDV� UHVXOWLQJ� IURP� WKH� FROODERUDWLRQ�ZLWK�01(V� LV� WKHUHIRUH� RQO\�
SURGXFWLYH� DQG� ZLWK� SRWHQWLDO� IRU� ZLGHU� DSSOLFDWLRQ� ZKHUH� WKH� LGHDV� FDQ� EH� WUDQVIHUUHG� WR�
GLIIHUHQW�FRQWH[WV��7KLV�PHDQV��QRW�GLUHFWO\�IURP�WKH�IRUHLJQ�ILUP�WR�D�ORFDO�RQH��EXW�UDWKHU�ILQGLQJ�
D�IRUP�IRU�DSSOLFDWLRQ�LQ�DQRWKHU�FRQWH[W�

)RUPV� RI� LQWHUDFWLRQ� EHWZHHQ� D� IRUHLJQ� DIILOLDWH�� DV� UHSUHVHQWDWLYH� IRU� WKH� SULYDWH�� IRUHLJQ�
LQGXVWULHV��DQG�7,5'2�D�ORFDO�WHFKQRORJLFDO�VHUYLFH�SURYLGHU��,W�LV�LQYHVWLJDWHG�KRZ�NQRZOHGJH�
RI�LPSRUWDQFH�IRU�HFRQRPLF�GHYHORSPHQW�LV�VKDUHG�DQG�GLIIXVHG�EHWZHHQ�YDULRXV�DFWRUV�LQ�WKH�
HFRQRP\�ZLWK�7,5'2�EHLQJ�WKH�NH\�WUDQVODWRU�EHWZHHQ�WKH�IRUHLJQ�DQG�WKH�ORFDO�DFWRUV��

7KH�GRPHVWLF�LQGXVWU\�LQ�7DQ]DQLD�LV�VWLOO�FKDUDFWHUL]HG�E\�DQ�LQDGHTXDWH�EDVH�RI�WHFKQRORJ\�DQG�
UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV��GXH�WR�DQ�XQIDYRXUDEOH�HQYLURQPHQW�IRU�WKH�UHVHDUFK�DQG�
GHYHORSPHQW� DFWLYLWLHV�� ,W� KDV� DOVR� EHHQ� DUJXHG� WKDW� GRPHVWLF� LQGXVWULHV� DUH� QRW� VXIILFLHQWO\�
LQIRUPHG�DERXW�WKH�H[LVWLQJ�UHVHDUFK�DQG�GHYHORSPHQW�LQVWLWXWLRQV�DQG�WKHLU�SRWHQWLDO�IRU�VROYLQJ�
WHFKQLFDO�SUREOHPV��

7KH�ZHDN�WHFKQRORJLFDO�UHVHDUFK�DQG�GHYHORSPHQW�EDVH�SURPSWHG�WKH�7DQ]DQLDQ�JRYHUQPHQW�WR�
HVWDEOLVK�VHFWRU�EDVHG�FHQWUHV�RI�H[FHOOHQFH��7KLV�KDV�EHHQ�GRQH�EHFDXVH�D�EURDGHU�LQVWLWXWLRQDO�
IUDPHZRUN� LV� QHHGHG� WR� VXSSRUW� WKH� GHYHORSPHQW� RI� WKH� SULYDWH� VHFWRU�� 5HVHDUFK� DQG�

�� $�� 6]RJV� DQG� /�� :LOVRQ� ����� (IIHFWLYH� .QRZOHGJH� 6KDULQJ�� WKH� 7DQ]DQLDQ� ,QGXVWULDO� 5HVHDUFK� DQG�
'HYHORSPHQW�2UJDQL]DWLRQ�DV�0HGLDWRU�EHWZHHQ�WKH�)RUHLJQ�DQG�/RFDO�6HFWRU

�� .QRZOHGJH� 0DQDJHPHQW� IRU� 'HYHORSPHQW� -RXUQDO .0�'� -RXUQDO� ������ ��������
ZZ�NP�GHY�RUJ�MRXUQDO
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GHYHORSPHQW� LQ�7DQ]DQLD� LV�SULPDULO\�FDUULHG�RXW�E\�JRYHUQPHQWDO� LQVWLWXWLRQV��� ,W�KDV�EHHQ�
VKRZQ�WKDW�LI�WKH�UHVHDUFK�DQG�GHYHORSPHQW�FDSDFLW\�RI�WKH�FRXQWU\�LV�GH�OLQNHG�IURP�WKH�SULYDWH�
VHFWRU��LW�ZLOO�FRQWULEXWH�RQO\�OLWWOH�RU�QRWKLQJ�WR�WHFKQRORJLFDO�XSJUDGLQJ�DW�WKH�ILUP�OHYHO��� 7KH�
PDLQ�WDVN�RI�WKH�LQGXVWULDO�VXSSRUW�RUJDQL]DWLRQV�LV�WR�SURYLGH�VHUYLFHV��LQFOXGLQJ�WHFKQRORJLFDO�
DGYLFH�WR�LQGXVWU\��DQG�WR�KHOS�WKHP�ZLWK�LQQRYDWLYH�ZRUN�RQ�WKHLU�SURGXFWV�DQG�SURFHVVHV�

7KH�UROH�WKDW�VFLHQFH�DQG�WHFKQRORJ\�SOD\�LQ�WKH�GHYHORSPHQW�SURFHVV�KDV�QRW�EHHQ�UHFRJQL]HG�
E\�PDQ\�LQGXVWULDO�ILUPV��GHPRQVWUDWHG�E\�ODFN�RI�FRPPLWPHQW�WR�PRUH�LQQRYDWLYH�XQGHUWDNLQJV��
(YHQ� ZLWK� D� IHZ� WKDW� DUH� DZDUH�� WKHUH� DUH� RWKHU� EDUULHUV� LQFOXGLQJ� ILQDQFLDO� UHVRXUFHV��
LQDGHTXDWH�KXPDQ�VNLOOV�DQG�ZHDN�LQIRUPDWLRQ�V\VWHP�

7KHUH� LV� DEVHQFH� RI� VWURQJ� SULYDWH� VHFWRUV� WKDW� DSSUHFLDWHV� LQ� UHVHDUFK� DQG� GHYHORSPHQW
FRQWULEXWLRQ��DQG�WKH�VDPH�ODFNV�ZLOOLQJQHVV�WR�DGRSW�ORFDO�LQQRYDWLRQV�LQ�WHFKQRORJLFDO�VHUYLFHV��
,QDGHTXDWH� ODERXU� IRUFH� ZLWK� LQGXVWULDO� H[SHULHQFH� ZKLFK� LV� FRPSRXQGHG� E\� LQDGHTXDWH�
HGXFDWLRQDO� V\VWHP� ZKLFK� GRHV� QRW� FRQVLGHU� WKH� 7DQ]DQLD� LQGXVWULDO� GHYHORSPHQW� SROLF\��
,PSURSHU� XWLOL]DWLRQ� RI� QDWXUDO� UHVRXUFHV�� IRU� H[DPSOH� KLJK� TXDOLW\� FRDO� LV� XVHG� LQ� FHPHQW�
LQGXVWU\�LQVWHDG�RI�LURQ�DQG�VWHHO�LQGXVWU\�DV�HQHUJ\�VRXUFHV��7KH�RWKHU�LVVXH�LV�OD\�LQ�LQDGHTXDWH�
DZDUHQHVV� WR� LQGXVWULDOLVWV� LQ� VXVWDLQDEOH� LQGXVWULDO� V\VWHPV� VXFK� DV� HQHUJ\� HIILFLHQF\��0RUH�
LPSRUWDQW�LV�WKH�,QDGHTXDWH�EXGJHWDU\�UHVRXUFHV�IRU�UHVHDUFK�DQG�GHYHORSPHQW��

,Q�YLHZ�RI�WKH�ORZ�OHYHO�RI�LQGXVWULDO�GHYHORSPHQW�LQ�7DQ]DQLD��WKH�HFRQRPLF�VLWXDWLRQ�DQG�WKH�
QHHGV�DQG�SUREOHPV�RI�WKH�SURGXFWLYH�VHFWRU� WKH�PDLQ�IXQFWLRQDO�DFWLYLWLHV�RI�7,5'2�KDYH�EHHQ�
ODUJHO\� OLPLWHG� WR SURYLGLQJ� WHFKQLFDO� VHUYLFHV�RI�D�SUREOHP�VROYLQJ�QDWXUH��(YHQ�ZLWK�XVH�RI�
RWKHU�ODERUDWRU\�IDFLOLWLHV��7,5'2�LV�XQDEOH� WR�XQGHUWDNH�RWKHU�WKDQ�OLPLWHG�DSSOLHG�UHVHDUFK��
7,5'2� LV� SURYLGLQJ� WKH� NLQG� RI� DVVLVWDQFH� �LQIRUPDWLRQ�� HQHUJ\� DXGLWV�� LQVWUXPHQW� UHSDLU��
FKHPLFDO�DQDO\VLV���ZKLFK�WKH�SURGXFWLYH�VHFWRU�UHTXLUHV���

$V�DQ�LQVWLWXWLRQ�IRU�UHVHDUFK�DQG�LQQRYDWLRQ�IRU�LQGXVWULDO�GHYHORSPHQW�LQ�7DQ]DQLD�7,5'2�KDV�
EHHQ�IRFXVLQJ�RQ�LPSURYLQJ�LWV�IXWXUH�SURVSHFWV�DQG�RXWORRN�IRU�WKH�QDWLRQDO�GHYHORSPHQW��7R�
VXSSRUW� HQYLURQPHQW� IRU� UHVHDUFK� DQG� WHFKQRORJ\� GHYHORSPHQW� DQG� IRUPXODWH� SROLFLHV� WR�
VXSSRUW�UHVHDUFK�DQG�GHYHORSPHQW��LQQRYDWLRQ�DQG�HQWUHSUHQHXUVKLS��7DQ]DQLD�KDV�WKH�SROLWLFDO�
ZLOO�WR�HQVXUH�WKDW�UHVHDUFK�DQG�GHYHORSPHQW�LV�WKH�1DWLRQDO $JHQGD��7,5'2�ORRNV�IRUZDUG�IRU�
DFFUHGLWDWLRQ�RI�DOO�ODERUDWRULHV�VR�DV�WR�DFTXLUH�LQWHUQDWLRQDO�UHFRJQLWLRQ�RI�VHUYLFHV��7,5'2�LV�
PDNLQJ�HIIRUW�WR�KDYH�WKH�HVWDEOLVKPHQW�RI�PRUH�ODERUDWRULHV�LQ�*RYHUQPHQW�VWUDWHJLF�DUHDV�VXFK�
DV� OHDWKHU� DQG� WH[WLOH�� PHWDOOXUJ\� DQG� HQHUJ\� WHFKQRORJLHV�� (VWDEOLVK� DQG� VWUHQJWKHQ�
FROODERUDWLRQ�ZLWK�LQGXVWU\��DFDGHPLD�DQG�RWKHU�UHVHDUFK�DQG�GHYHORSPHQW�LQVWLWXWLRQV�ORFDOO\�
DQG�LQWHUQDWLRQDOO\�

�� ���������������������������������� ������� ��������������������������������������� �����������������ǡ�
��� $GDP�6]LUPDL�DQG�3DXO�/DSSHUUH���HGV���7KH ,QGXVWULDO�([SHULHQFH�RI�7DQ]DQLD� 3DOJUDYH�0DFPLOODQ��SǤͳʹ

�� �81&7$'������

�� 81,'2��RS�FLW��S����
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7KH�LQGXVWULDOL]DWLRQ�FDPSDLJQ�XQGHU�WKH�EDQQHU�RI�QFKL�\D�0DJXIXOL�LWDNXZD�\D�YLZDQGD ZDV�
VXSSRVHG�WR�WDNH�LQWR�DFFRXQW�WKH�UROH�RI�7,5'2�DV�D�UHVHDUFK�DQG�GHYHORSPHQW�RUJDQL]DWLRQ��,Q�
WKH�����
V�DQG�����
V�D�IXOO�����RI�8QLWHG�6WDWHV�RI�$PHULFD·V�HFRQRPLF�JURZWK�VWHPPHG�IURP�
UHVHDUFK�DQG�GHYHORSPHQW��� +RZHYHU��7DQ]DQLD�MXVW�OLNH�DOO�RWKHU�GHYHORSLQJ�FRXQWULHV�KDV�LWV�
PDQXIDFWXULQJ�VHFWRU�YHU\�ZHDN��7KLV�LV�SDUWO\�H[SODLQHG�IURP�WKH�HIIHFWV�RI�FRORQLDO�H[SHULHQFH�
ZKLFK�FRQFHQWUDWHG�RQ�SURGXFWLRQ�RI�SULPDU\�UDZ�PDWHULDO�SURGXFWV��)RU�WKH�FRORQLDO�VWDWH�WR�
KDUQHVV� UHVHDUFK� DQG� LQQRYDWLRQ� LQ� FRORQLHV� ZRXOG� KDYH� EHHQ� WDQWDPRXQW� WR� FRPPLWWLQJ�
HFRQRPLF�VXLFLGH��7KLV�LV�H[DFWO\�ZKDW�KDSSHQHG�LQ�7DQ]DQLD�XQGHU�ERWK�*HUPDQ�DQG�%ULWLVK�
UXOH��7KH�HIIRUW�WR�HVWDEOLVK�VHOI�UHOLDQW�HFRQRP\�DV�SHU�$UXVKD�'HFODUDWLRQ�DQG�WKH�HVWDEOLVKPHQW�
RI�7,5'2�IRU�WKH�SXUSRVH�RI�KDUQHVVLQJ�UHVHDUFK�DQG�LQQRYDWLRQ�LQ�WKH�PDQXIDFWXULQJ�VHFWRU�
ZDV�D�SRVLWLYH�VWHS�WRZDUGV�VWUHQJWKHQLQJ�RI�WKH�ORFDO�PDQXIDFWXULQJ�VHFWRU��

7KH�SHUIRUPDQFH�RI�7,5'2�KRZHYHU��ZDV�QRW�HQFRXUDJLQJ�MXVW�OLNH�RWKHU�SXEOLF�VHFWRUV�FUHDWHG�
E\�7DQ]DQLD�JRYHUQPHQW��7KH�SRRU�SHUIRUPDQFH�RI�7,5'2�DFFRUGLQJ�WR�WKLV�SDSHU�LV�DWWULEXWHG�
WR�D�QXPEHU�RI�IDFWRUV��7KH�OHJDO�IUDPHZRUN�SURYLGHG�E\�WKH�$FW�GLG�QRW�SURYLGH�PHFKDQLVP�WR�
WKH�RUJDQL]DWLRQ�WR�HQIRUFH�WKH�H[HUFLVH�RI�LWV�PDQGDWH�WR�WKH�PDQXIDFWXULQJ�VHFWRU��$JDLQ�WKH�
ODZ�GLG�QRW�SURYLGH�D�IUDPHZRUN�IRU�WKH�RUJDQL]DWLRQ�WR�EH�DFFRXQWDEOH�LQ�FDVH�RI�PLVGHHGV��
3ODFLQJ�7,5'2�XQGHU� WKH�PLQLVWU\� WKRXJK�ZLWK� LWV� LQGHSHQGHQW�JRYHUQLQJ�ERDUG�FULSSOHG� LWV�
SRZHU�LQ�GHFLVLRQ�PDNLQJ�DQG�DERYH�DOO�LQ�UDLVLQJ�DQG�PDQDJLQJ�LWV�IXQGV��7KH�7,5'2�EXGJHW�
EHLQJ�DSSHQGHG�WR�WKH�PLQLVWU\�EXGJHW�UHQGHUHG�7,5'2�XQDEOH�WR�JHW�ZKDW�LW�QHHGHG�DW�WKH�ULJKW�
WLPH��7KH�VWDWXV�RI�SXEOLF�LQVWLWXWLRQ�DFFRUGHG�WR�7,5'2�PDGH�OHVV�DXWRQRPRXV�IURP�WKH�VKDFNOHV�
RI�JRYHUQPHQW�DXWKRULWDWLYH�PLJKW\��:KHQ�SXEOLF�LQVWLWXWLRQV�VWDUWHG�VKDNLQJ�DPLG�HFRQRPLF�
FULVLV�7,5'2�ZDV�QRW�VSDUHG�

7KH� JRYHUQPHQW� WUHDWHG� 7,5'2� XQGHU� WKH� QRUPDO� RSHUDWLRQ� RI� RWKHU� JRYHUQPHQW� RUJDQV��
+RZHYHU��7,5'2�DV�D� UHVHDUFK� LQVWLWXWLRQ�UHTXLUHG�H[WUD�FDUH�EHFDXVH� LW�ZDV� VHQVLWLYH� WR� WKH�
PDQXIDFWXULQJ�VHFWRU�LQ�WHUPV�RI�GLVVHPLQDWLQJ�NQRZOHGJH��UHVHDUFK�ILQGLQJV��FRQVXOWDQFLHV�DQG�
LQQRYDWLYH�VHUYLFHV��7KLV�H[HUFLVH�LV�H[SHQVLYH�DQG�UHTXLUHG�YDVW�LQYHVWPHQW�LQ�WHUPV�RI�KXPDQ�
UHVRXUFHV�� ILQDQFLDO�UHVRXUFHV�� WLPH�UHVRXUFHV�DQG�IULHQGO\� LQIUDVWUXFWXUH��)DLOXUH� WR�FDUH�DQG�
IXOILOO� WKHVH�QHFHVVDU\�GHPDQGV� IRU�7,5'2�UHQGHUHG� LW�ZHDN� WR�SHUIRUP� LWV�QREOH�PDQGDWH�RI�
DGYDQFLQJ�WKH�LQGXVWULDO�VHFWRU���

*RYHUQPHQW� ZKLFK� LV� FRPPLWWHG� WR� DGYDQFH� LQGXVWULDOL]DWLRQ� DV� WKH FDPSDLJQ� RI� SUHVLGHQW�
LQGLFDWHV�VKRXOG�KDYH�WDNHQ�LQLWLDWLYHV�WR�DSSUHFLDWH�WKH�UROH�RI�UHVHDUFK�DQG�GHYHORSPHQW�LQ�WKH�
HQYLVDJHG�LQGXVWULDO�GHYHORSPHQW�E\�JLYLQJ�7,5'2�D�FHQWUDO�SRVLWLRQ��7KH�LQLWLDWLYH�FRXOG�EH�LQ�
WKH�IRUP�RI�LQFUHDVHG�EXGJHWDU\�DOORFDWLRQ�IRU�UHVHDUFK�DQG�GHYHORSPHQW�LQ�QLFKH�VHFWRUV�RI�WKH�
HFRQRP\�� &XUUHQWO\� WKHUH� LV� QR� PRQH\� PDGH� DYDLODEOH� IRU� UHVHDUFK� DFWLYLWLHV� DW� 7,5'2��
*RYHUQPHQW� LV� XUJHG� WR� SXW� LQ� SODFH� D� VWUDWHJ\� IRU� FDSDFLW\� EXLOGLQJ� E\� DOORZLQJ� 7,5'2� WR�
HPSOR\�UHVHDUFKHUV�DQG�WKH�VXSSRUWLQJ�VWDII��&XUUHQWO\�7,5'2�KDV�WR�DVN�SHUPLVVLRQ�IURP�WKH�
PLQLVWU\�RI�WR�HPSOR\�ZRUNHUV��7KHUH�VKRXOG�EH�D�VWDII�GHYHORSPHQW�SURJUDPPH�VR�DV�WR�GHYHORS�
WKH�H[LVWLQJ�VWDII� WR�WKH� OHYHOV�RI�06&V�DQG�3K'V�� �&RPSOHWLRQ�RI�WKH�SK\VLFDO� LQIUDVWUXFWXUHV�

�� )��.��$��$OORWH\��6FLHQFH��7HFKQRORJ\�DQG�'HYHORSPHQW��7KH�8QLYHUVLW\�RI�0LFKLJDQ
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FRQVWUXFWLRQ� ZKLFK� ZDV� SODQQHG� IURP� WKH� WLPH� RI� 7,5'2·V� LQFHSWLRQ� LV� DQRWKHU� DUHD� WR� EH�
DGGUHVVHG�WR��7KHUH�DUH�PDQ\�ODERUDWRULHV�PLVVLQJ�LQFOXGLQJ�LQFXEDWLRQ�FHQWHUV��IRRG�SURFHVVLQJ��
FKHPLVWU\��PHWDOOXUJ\��WH[WLOHV�DQG�ELRWHFKQRORJ\��7KH�ODERUDWRULHV�PXVW�EH�IXUQLVKHG�ZLWK�WKH�
QHFHVVDU\�HTXLSPHQW�IRU�WKH�DSSOLHG�UHVHDUFKHV�WR�EH�FRQGXFWHG�DW�WKH�7,5'2�SUHPLVHV��

$�OHJDO�IUDPHZRUN�VKRXOG�KDYH�EHHQ�SXW�LQ�SODFH�IRU�LQGXVWULDOLVWV�FRPSHOOLQJ�WKHP�WR�HPEUDFH�
WHFKQLFDO�VHUYLFHV�RIIHUHG�E\�7,5'2�IRU�LPSURYLQJ SURGXFWLYLW\�DQG�SURGXFW�TXDOLW\���%HVLGHV��
7,5'2� FRPSODLQV� WKDW� LWV�PDQGDWH� DV� SURYLGHG� LQ� WKH� $FW� HVWDEOLVKLQJ� LW� KDV� EHHQ� WDNHQ� E\�
&267(&+� DQG� 7DQ]DQLD� %XUHDX� RI� 6WDQGDUGV� �7%6��� 7KLV� DQRPDO\� QHHGV� WR� EH� DGMXVWHG� E\�
UHPRYLQJ� WKH� H[LVWLQJ�GXSOLFDWLRQ� H[LVWLQJ� LQ� WKHVH� SDUDVWDWDO� RUJDQL]DWLRQV�� 3XEOLF� 5HODWLRQV�
6RFLHW\�RI�7DQ]DQLD��3567��QHHGV�WR�SOD\�LWV�DGYRFDF\�UROH�GXULQJ�WKLV�SURFHVV�RI�LQGXVWULDOL]DWLRQ�

$VWULG�6]RJV�DQG�/XJDQR�:LOVRQ��������(IIHFWLYH�NQRZOHGJH�VKDULQJ��WKH�7DQ]DQLDQ�,QGXVWULDO�
5HVHDUFK� DQG� 'HYHORSPHQW� 2UJDQL]DWLRQ� DV� PHGLDWRU� EHWZHHQ� WKH� IRUHLJQ� DQG� ORFDO�
VHFWRU��.0�'�-RXUQDO��������������ZZZ�NP�GHY�RUJ�MRXUQDO

%HQHGLFW� &�� 0XNDPD� DQG� &KDUOHV� 6�� <RQJROR�� 7DQ]DQLD� &RPPLVVLRQ� IRU� 6FLHQFH� DQG�
7HFKQRORJ\��&267(&+�� 'HYHORSPHQW�RI�6�	�6�6\VWHP�DQG�([SHULHQFH��RI�7DQ]DQLD�
RQ� 6	7�'DWD�&ROOHFWLRQ��������

)��.��$��$OORWH\��6FLHQFH��7HFKQRORJ\�DQG�'HYHORSPHQW��7KH�8QLYHUVLW\�RI�0LFKLJDQ

*DEULHO�5XKXPELND���HG���7RZDUGV 8MDPDD��7ZHQW\� \HDUV� RI� 7$18� /HDGHUVKLS� (DVW�
$IULFDQ�/LWHUDWXUH�%XUHDX��'DU�HV�6DODDP������

*UHJRU\� %OXH��0DUWLQ� %XQWRQ� DQG�5DOSK�&URL]LHU�� HGV��� &RORQLDOLVP� DQG� WKH�0RGHUQ�:RUOG��
6HOHFWHG�6WXGLHV��1HZ�<RUN��0��(��6KDUSH��,QF�������

+HQGHUVRQ��:�2����*HUPDQ�(DVW�$IULFD������² �������LQ�9LQFHQW�+DUORZ��(�0��&KLOYHU��$OLVRQ�
6PLWK��HGV�� +LVWRU\�RI�(DVW�$IULFD��,,��/RQGRQ��2[IRUG�8QLYHUVLW\�3UHVV����������

-XKDQL� .RSRQHQ�� 'HYHORSPHQW� IRU� ([SORLWDWLRQ��� *HUPDQ� &RORQLDO� 3ROLFLHV� LQ� 0DLQODQG�
7DQ]DQLD������������ ��������

5HSRUW�RI�WKH�(DVW�$IULFD�&RPPLVVLRQ��&PG���������������S�����

7,5'2�� ,QGXVWULDO� 6XSSRUW� 6HUYLFHV� 3URYLGHG� E\� 7,5'2�� 3UHVHQWDWLRQ� PDGH� EHIRUH� 3XEOLF�
5HODWLRQV�6RFLHW\�RI�7DQ]DQLD��3567���'DU�HV�6DODDP�7DQ]DQLD�0D\������

7,5'2��5HVHDUFK�3ROLF\�DQG�*XLGHOLQHV��-XQH�����

8QLWHG�5HSXEOLF�RI�7DQ]DQLD��7KH�7DQ]DQLD�,QGXVWULDO�5HVHDUFK�DQG�'HYHORSPHQW�2UJDQL]DWLRQ�
$&7�����
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9HQkQFLR� 0DVVLQJXH�� &KDOOHQJHV� )DFLQJ� 6FLHQFH� DQG� 7HFKQRORJ\� LQ� 'HYHORSLQJ� &RXQWULHV��
$IULFD� 5HJLRQDO� :RUNVKRS� RQ� 6FLHQFH�� 7HFKQRORJ\� DQG� LQQRYDWLRQ� 0DSXWR�� ��WK� RI�
1RYHPEHU�����


