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,Q�0H[LFR�DQG�RWKHU�/DWLQ�$PHULFDQ�FRXQWULHV��LQWHOOHFWXDO�SURSHUW\��,3��SURWHFWLRQ KDV�EHFRPH�PXFK�
PRUH� LPSRUWDQW� WRGD\� WKDQ� LW� ZDV� HYHQ� D� IHZ� \HDUV� DJR�� 7KLV� KDV� EHHQ� WKH� UHVXOW� RI� NH\� JOREDO�
LQQRYDWLRQ�WUHQGV��7KH�HYROXWLRQ�RI�WKH�,3�ODQGVFDSH�UDLVHV�VRPH�GLIILFXOW�LVVXHV�UHODWLQJ�WR�VFLHQWLILF�
DQG�UHVHDUFK�SROLFLHV��DV�ZHOO�DV�WKH�LQWHOOHFWXDO�SURSHUW\�FXOWXUHV�RI�WKH�FRXQWULHV�LQ�WKH�UHJLRQ��7KLV�
SDSHU� SURYLGHV� D� VXUYH\� RI� ,3� UHJLVWUDWLRQ� VWDWLVWLFV� IRU� SDWHQWV�� XWLOLW\� PRGHOV�� DQG� WUDGHPDUNV� LQ�
0H[LFR�� ,W� DOVR� GLVFXVVHV� WKH� GLVSDULW\� EHWZHHQ� WKH� KLJK� OHYHOV� RI� UHVHDUFK� FRQGXFWHG� E\� ORFDO�
XQLYHUVLWLHV�DQG�UHVHDUFK� LQVWLWXWLRQV��DQG�WKHLU� UHODWLYHO\� ORZ�OHYHOV�RI�SDWHQWLQJ�DFWLYLW\��7KH�SDSHU�
WKHQ�SURYLGHV�UHFRPPHQGDWLRQV�RQ�KRZ�SURPRWLQJ�D�FXOWXUH�RI�,3�SURWHFWLRQ�DQG�FRPPHUFLDOL]DWLRQ�
ZRXOG� KHOS� LQFUHDVH� WHFKQRORJ\� WUDQVIHU�� LQQRYDWLRQ�� DQG� HFRQRPLF� JURZWK�� ,Q� DGGLWLRQ� WR� WKH�
HIIHFWLYH� SURWHFWLRQ� RI� LQWHOOHFWXDO� SURSHUW\�� WKH� SURPRWLRQ� RI� HQWUHSUHQHXUVKLS�� GLVUXSWLYH�
WHFKQRORJLHV�� DQG� LQFHQWLYHV IRU� UHVHDUFKHUV� DUH� DOVR� SURSRVHG� DV� LPSRUWDQW� VWUDWHJLHV� IRU� IRVWHULQJ�
LQQRYDWLRQ�DQG�WHFKQRORJ\�WUDQVIHU��

7KH�VLWXDWLRQ�LQ�0H[LFR�DQG�/DWLQ�$PHULFDQ�FRXQWULHV

2QH� RI� WKH� EHVW� H[DPSOHV� RI� WKH� FKDOOHQJHV� /DWLQ�$PHULFDQ� FRXQWULHV� IDFH� LQ� WKH� DUHDV� RI�
LQQRYDWLRQ� DQG� WHFKQRORJ\� WUDQVIHU� LV� 81$0� 8QLYHUVLW\� �8QLYHUVLGDG� 1DFLRQDO� $XWyQRPD� GH�
0p[LFR���7KLV�LV�RQH�RI�WKH�ODUJHVW�HGXFDWLRQDO�LQVWLWXWLRQV�LQ�/DWLQ�$PHULFD��7KH�XQLYHUVLW\�LV�DFWLYH�
LQ� DOPRVW� DOO� DUHDV� RI� UHVHDUFK� LQFOXGLQJ� OLWHUDWXUH�� PXVLF�� WKH� VRFLDO� VFLHQFHV�� GHVLJQ�� DVWURQRP\��
ELRFKHPLVWU\�� SKDUPDF\�� DQG�JHQHWLFV��81$0�KDV��������� VWXGHQWV��� �������SURIHVVRUV�� DQG�DERXW�
������UHVHDUFK�SURMHFWV��,W�LV�D�WUHPHQGRXV�FKDOOHQJH�WR�FRQYLQFH�SURIHVVRUV��HPSOR\HHV��DQG�VWXGHQWV�
DERXW� WKH� LPSRUWDQFH� RI XVLQJ� LQWHOOHFWXDO� SURSHUW\� �,3�� SURWHFWLRQ� DV� D� VWUDWHJLF� WRRO� IRU� VSXUULQJ�
LQQRYDWLRQ�DQG�JHQHUDWLQJ�ZHDOWK�

7KH�VWDWH�RI�DIIDLUV�LQ�WKH�XQLYHUVLWLHV�PXVW�EH�YLHZHG�LQ�WKH�FRQWH[W�RI�WKH�FRXQWU\�DV�D�ZKROH��
$V� VKRZQ LQ� )LJXUHV� �� WR� ��� WKH� VWDWLVWLFV� IRU� SDWHQW�� XWLOLW\� PRGHO�� DQG� WUDGHPDUN� DSSOLFDWLRQV�
KLJKOLJKW�WKH�GLIILFXOWLHV�IDFLQJ�0H[LFR
V�,3�IUDPHZRUN�

)LJXUH���VKRZV�WKH�GDWD� IRU�WKH�QXPEHU�RI�SDWHQWV�JUDQWHG�WR�ORFDOV�LQ�0p[LFR FRPSDUHG�ZLWK
WKRVH�JUDQWHG�WR�SDWHQW�KROGHUV�IURP�RWKHU�FRXQWULHV��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�SDWHQWV�JUDQWHG�WR�

0V�0DUWKD�/DXUD�/ySH]�2U~H� �0H[LFR� JUDGXDWHG� DV� D� FKHPLFDO� HQJLQHHU� IURP� 6LPyQ�%ROLYDU�
8QLYHUVLW\� LQ� 9HQH]XHOD�� KDV� D� 0DVWHU
V GHJUHH LQ� ,QWHOOHFWXDO� 3URSHUW\� IURP� -DSDQ� �������� DQG� DQRWKHU� LQ�
6FLHQFH�DQG�7HFKQRORJ\�&RPPHUFLDOL]DWLRQ�IURP�WKH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ����������8QWLO�������VKH�ZDV�
UHVSRQVLEOH� IRU� WKH�,QWHOOHFWXDO�3URSHUW\�'HSDUWPHQW�DW� WKH�81$0�8QLYHUVLW\�/LDLVRQ�2IILFH� LQ�0H[LFR�&LW\��
0V /RSH]�2UXH KDV DOVR�ZRUNHG�DW�WKH�&,$7(-�)HGHUDO�5HVHDUFK�&HQWUH��3LVD�3KDUPDFHXWLFDOV��=	$�/DZ�)LUP��
*HQHUDO� (OHFWULF� 3RO\PHUODQG� LQ� *XDGDODMDUD�� 0H[LFR�� DQG� 376� 7HFKQRORJLFDO� 3DUN� LQ� &DUDFDV� 9HQH]XHOD��
0RVW�UHFHQWO\� 0V /RSH]�2UXH�KDV�EHHQ�LQYLWHG�WR�WHDFK�7HFKQRORJ\�7UDQVIHU�DQG�(QWUHSUHQHXUVKLS�DW�WKH�0%$�
SURJUDPPHV�LQ�,7(62�8QLYHUVLW\�LQ�0H[LFR���6KH�LV�D�PHPEHU�RI�/(6�DQG�WKH�,$33,�0H[LFDQ�&KDSWHU�

� 8QLYHUVLGDG�$XWyQRPD�GH�0p[LFR��$JHQGD��(VWDGtVWLFD�
�����ZZZ�SODQHDFLRQ�XQDP�P[�$JHQGD������GLVFR

� 0DUWKD� /�� /ySH]� 2U~H�� 
-DSDQ�0H[LFR� ,QWHOOHFWXDO� 3URSHUW\� ([FKDQJH�� )RRG�� 3KDUPDFHXWLFDO� DQG�
%LRWHFKQRORJ\�3RLQW� RI�9LHZ�� DQ�2SSRUWXQLW\� IRU�60(V
��5HVHDUFK�RQ� ,QWHOOHFWXDO�3URSHUW\ 1R� �� ���������
�1RY� ������
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0H[LFDQ�ULJKWV�KROGHUV�UDQJH�EHWZHHQ�����DQG�����HDFK�\HDU���7KLV�LV�D�YHU\�VPDOO�QXPEHU�FRPSDUHG�
WR�WKH�������WR�������SDWHQWV�JUDQWHG�WR�IRUHLJQ�SDWHQW�KROGHUV�

,Q�)LJXUH����WKH�ILJXUHV� IRU�XWLOLW\�PRGHOV�DUH�SUHVHQWHG��:KDW�LV�QRWDEOH�LQ�WKLV�FDVH LV�WKDW�
WKH�QXPEHU�RI�0H[LFDQ� ULJKWV�KROGHUV� LV� IDU�JUHDWHU� WKDQ� WKDW�RI�FLWL]HQV� IURP�RWKHU�FRXQWULHV��7KLV�
SDWWHUQ�LV�HYHQ�PRUH�SURQRXQFHG�ZLWK�UHVSHFW�WR�WUDGHPDUNV�LQ�)LJXUH���

),*85(����*5$17('�3$7(176�,1�0(;,&2�%<�+2/'(5¶6�1$7,21$/,7<
0$,1�&28175,(6
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),*85(����87,/,7<�02'(/6�5(*,67(5('�,1�0(;,&2�%<�+2/'(5¶6�1$7,21$/,7<�
0$,1�&28175,(6
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D�y/�K '�ZD�Ez h^� &Z�E�� /d�>z :�W�E h< ^W�/E Kd,�Z��KhEdZ/�^
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D�y/�K '�ZD�Ez �Z��/> ^W�/E h^� &Z�E�� /d�>z :�W�E h< ^t/d��Z>�E� Kd,�Z��KhEdZ/�^

7KH�UHVXOWV�IRU������DUH�QRW�LQFOXGHG�LQ�WKH�ILJXUHV�DERYH��+RZHYHU��D�UHFRUG�QXPEHU�RI�����
SDWHQW�DSSOLFDWLRQV�E\�0H[LFDQV�ZHUH�UHSRUWHG��)XUWKHU��WKH�QXPEHU�RI�XWLOLW\�PRGHO�UHJLVWUDWLRQV E\�
0H[LFDQV�URVH�WR������

7KHUHIRUH� JLYHQ� WKH� WUHQG� RI� WUDGHPDUN� DQG� XWLOLW\�PRGHO� UHJLVWUDWLRQV� LQ� WKH� FRXQWU\�� LW� LV�
HYLGHQW�WKDW�ODUJH�0H[LFDQ�FRPSDQLHV��VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV �60(V��DQG�LQGHSHQGHQW�
LQYHQWRUV�DUH�DZDUH�RI�WKH�EHQHILWV�RI�WKH ,3 SURSHUW\�V\VWHP��DQG�DUH DFWLYHO\�XVLQJ�LW��+RZHYHU��WKH�
FDVH� RI� SDWHQWV� LV� TXLWH� GLIIHUHQW��7KRXJK� WKH� VLWXDWLRQ� LV� LPSURYLQJ� VOLJKWO\�� D� ORW� VWLOO� QHHGV� WR� EH�
GRQH�

7KH� GHILFLHQFLHV� LQ� WKH� DUHD� RI� SDWHQWV DUH� VXUSULVLQJ�� )RU� H[DPSOH��81$0�8QLYHUVLW\� KDV�
DERXW�������UHVHDUFK�SURMHFWV��$VVXPLQJ�WKDW�DW�OHDVW����SHU�FHQW DUH�SDWHQWDEOH��WKLV�VKRXOG�DPRXQW�WR�
D�WRWDO�RI�DSSUR[LPDWHO\�����SDWHQW�JUDQWV��+RZHYHU��WKH�UHDOLW\�LV�WKDW�WKH�SDWHQWV�JUDQWHG�WR�81$0�
DPRXQW�WR�DERXW����RU�OHVV�HDFK�\HDU��VHH�)LJXUH�� EHORZ��

7KH�DQQXDO�:HERPHWULFV�UDQNLQJ�RI�WKH�VFLHQWLILF�UHVHDUFK�TXDOLW\�RI�XQLYHUVLWLHV�DURXQG�WKH�
ZRUOG� SODFHG� 81$0� LQ� ��WK SODFH�� 7KLV� LV� D� YHU\� JRRG� UDQNLQJ� DPRQJ� WKH� /DWLQ� $PHULFDQ�
8QLYHUVLWLHV�� 7KH� VHFRQG�KLJKHVW� UDQNHG� XQLYHUVLW\� IURP� WKH� UHJLRQ� ZDV� ,QVWLWXWR� 7HFQROyJLFR� GH�
0RQWHUUH\��7KLV�0H[LFDQ� LQVWLWXWLRQ ZDV� UDQNHG ���WK��$PRQJ� WKH /DWLQ�$PHULFDQ�XQLYHUVLWLHV�� WKH�
%UD]LOLDQ�8QLYHUVLGDGH�GH�6DR�3DEOR ZDV�UDQNHG���WK��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��ZKLFK�LV�
DOVR�IURP�%UD]LO��ZDV�UDQNHG����WK��ZKLOH�8QLYHUVLGDG�GH�&KLOH ZDV�SODFHG ���WK��

� ,03, $QQXDO�5HSRUW�������
ZZZ�LPSL�JRE�P[�ZRUN�VLWHV�,03,�UHVRXUFHV�/RFDO&RQWHQW��������,QIRUPH$QXDO����ZHE�SGI
� KWWS���ZZZ�ZHERPHWULFV�LQIR�WRS������DVS
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),*85(����81$0�81,9(56,7<��180%(5�2)�3$7(17�$33/,&$7,216
&203$5('�:,7+ 68&&(66)8/�3$7(17�*5$176������������

,W� LV�DOVR� LQWHUHVWLQJ� WR�QRWH� WKDW�DERXW����SHUFHQW�RI�DOO�0H[LFDQ�VFLHQWLILF�SXEOLFDWLRQV�DUH�
IURP�81$0�UHVHDUFKHUV��7KH\�DPRXQW�WR�DSSUR[LPDWHO\�������DUWLFOHV�SHU�\HDU���*LYHQ�WKHVH�ILJXUHV��
ZK\�DUH�WKH�QXPEHU�RI�0H[LFDQ�SDWHQW�KROGHUV�VR�ORZ"

2QH�RI� WKH�NH\� LVVXHV� LV� LQYHQWRUV
� ODFN�RI� WUXVW� LQ� WKH� ,3�V\VWHP�DV�D�YHKLFOH� IRU�DFKLHYLQJ�
VXFFHVVIXO�WHFKQRORJ\�WUDQVIHU�DQG�LQQRYDWLRQ��8QIRUWXQDWHO\��UHVHDUFKHUV�WHQG�WR�UHJDUG�WKH�V\VWHP�DV�
PRUH�DSSURSULDWH�IRU�ODUJHU�FRPSDQLHV��5HVHDUFKHUV�DOVR�WHQG�WR�EHOLHYH�WKDW�WKH�SDWHQWLQJ�SURFHVV�LV�
OHQJWK\ DQG�FDQ�EHFRPH�TXLWH�H[SHQVLYH�LI�LPSURSHUO\�XVHG��7KH\�DUH�\HW�WR DSSUHFLDWH�WKH�LGHD�WKDW�
SDWHQW� SURWHFWLRQ� LV� WKH� EHJLQQLQJ� RI� D� VXFFHVVIXO� WHFKQRORJ\� WUDQVIHU� SURFHVV�� &RQVHTXHQWO\�� WKH�
UHVHDUFKHUV�GR�QRW�WKLQN�LQ�WHUPV�RI�SDWHQWV�RU�RWKHU�,3�SURWHFWLRQV��ZKHQ�HVWDEOLVKLQJ�WKHLU�ORQJ�WHUP�
YLVLRQ�DW�WKH�EHJLQQLQJ�RI�WKHLU�UHVHDUFK��

(YHQ�ZKHQ�WKH\�DUH�DZDUH�RI�WKH�RSWLRQ�RI�SURWHFWLQJ�WKHLU�,3��WKH\�RIWHQ�YLHZ�SDWHQWV�DV�MXVW�
DQRWKHU� VHW� RI� DGPLQLVWUDWLYH� GRFXPHQWV� REWDLQHG� DIWHU� WKH� VXFFHVVIXO� FRPSOHWLRQ� RI� WKHLU� UHVHDUFK��
)XUWKHU�� WKRXJK� IRUHLJQ� SDWHQW� KROGHUV� KDYH EHQHILWHG� IURP� DFWLYH� ,3� SURWHFWLRQ�� WKH� FRPPXQLW\� RI�
0H[LFDQ�UHVHDUFKHUV�DQG�LQYHQWRUV�KDV�QRW�GHYHORSHG�D�VWURQJ�FXOWXUH�RI�SURWHFWLQJ�WKHLU�FUHDWLRQV�

,Q� WHUPV�RI�RWKHU�0H[LFDQ�XQLYHUVLWLHV�� WKH�SULYDWH� ,QVWLWXWR�7HFQROyJLFR�GH�0RQWHUUH\ ILOHG�
DERXW����SDWHQW�DSSOLFDWLRQV��ZKLFK�ZDV�WKH�KLJKHVW�ILJXUH�IRU�WKH������WR������SHULRG��81$0�ZDV�LQ�
VHFRQG� SODFH�ZLWK� ��� DSSOLFDWLRQV��$OO� WKH� RWKHU� XQLYHUVLWLHV� DQG� UHVHDUFK� FHQWHUV� KDG� OHVV� WKDQ� ���
SDWHQW�DSSOLFDWLRQV��3DWHQW�DSSOLFDWLRQV�E\�IRUHLJQHUV�DUH�PXFK�KLJKHU��

$SDUW�IURP�WKH�XQLYHUVLWLHV��RWKHU�0H[LFDQ�SDUWLHV�WKDW�DUH�DFWLYHO\�SURWHFWLQJ�WKHLU�SDWHQWV�DUH�
WKH�2LO�5HVHDUFK�,QVWLWXWH��,03���&21'80(;���D�PHWDO�KRVH�FRPSDQ\���%,0%2��RQH�RI�WKH�ODUJHVW�
0H[LFDQ� IRRG�FRPSDQLHV��� WKH�(OHFWULF�5HVHDUFK� ,QVWLWXWH�� DQG�&KHPLFDO�5HVHDUFK� ,QVWLWXWH�� �7KHVH�
HQWLWLHV
� XVH� RI� WKH� SDWHQW� V\VWHP� LV� VWLOO� UHODWLYHO\� ORZ�� +RZHYHU�� WKH\� DUH� EHFRPLQJ� LQFUHDVLQJO\�
DZDUH�RI�WKH�YDOXH�RI�WKHLU�WHFKQRORJLHV�DQG�VWDUWLQJ�WR�GHYHORS�WKHLU�RZQ�WHFKQRORJ\�WUDQVIHU�PRGHOV�

7KHUH� KDV� EHHQ� PXFK� GLVFXVVLRQ� DERXW� KRZ� LQDGHTXDWH� LQYHVWPHQW� LQ� UHVHDUFK� DQG�
GHYHORSPHQW��5	'��KDV� LPSHGHG� WKH�FUHDWLRQ�RI�SDWHQWDEOH� LQQRYDWLRQV�� ,Q� WKH�FDVH�RI�0H[LFR�� WKH�
OHYHO� RI� JRYHUQPHQW� LQYHVWPHQW� �DERXW� ����� SHU FHQW� RI� *'3� LV� YHU\� ORZ� FRPSDUHG� ZLWK WKDW� RI�
GHYHORSHG�FRXQWULHV��'HVSLWH�WKH�ORZ�OHYHOV�RI�LQYHVWPHQW�LQ�5	'��VRPH�LQWHUHVWLQJ�UHVXOWV�KDYH�EHHQ�
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DFKLHYHG�� DW� OHDVW� LQ� WKH� DUHD� RI� VFLHQWLILF� SXEOLFDWLRQV� DV� SUHYLRXVO\� KLJKOLJKWHG�� 7KHUHIRUH�� LW� LV�
LPSRUWDQW� WR� FRQVLGHU� ZKDW� LQJUHGLHQWV� DUH� PLVVLQJ� DQG� KRZ� WKLV� VLWXDWLRQ� FDQ� EH� LPSURYHG���
6SHFLILFDOO\�� WKH� DIRUHPHQWLRQHG� LVVXHV� RI� WUXVW� DQG� WKH� ODFN� RI� DQ� ,3� SURWHFWLRQ� FXOWXUH� PXVW� EH�
DGGUHVVHG�

3URPRWLQJ�LQQRYDWLRQ�DQG�WHFKQRORJ\�WUDQVIHU��ORRNLQJ�EH\RQG�WKH�,3 OHJLVODWLYH�VFKHPH

,Q�RUGHU WR�DFKLHYH�KLJK�OHYHOV�RI�LQQRYDWLRQ��PRUH�LV�QHHGHG�EH\RQG�D�VWURQJ�,3�OHJLVODWLYH�
VFKHPH��2WKHU� OHJDO� VXSSRUW� VHUYLFHV� DQG� H[SHUWLVH� DUH� UHTXLUHG� LQ� RUGHU� WR� VWLPXODWH� WKLV� SURFHVV��
5HFHQWO\�� LQ�0H[LFR� WKH� 6FLHQFH� DQG� 7HFKQRORJ\� /DZ� ZDV�PRGLILHG� WR� VWLPXODWH� LQQRYDWLRQ�� 7KH�
OHJLVODWLRQ�KDV�VRPH�LQWHUHVWLQJ�IHDWXUHV�ZRUWK�PHQWLRQLQJ��,W�

LQFOXGHV� WKH� FRQFHSW� RI� 
LQQRYDWLRQ
�� WKLV� LV� QRWDEOH� EHFDXVH� LW� FRPSHOV� UHVHDUFKHUV� WR� JR�
EH\RQG� WKH� UHDOL]DWLRQ� DQG� SXEOLFDWLRQ� RI� VFLHQWLILF� GHYHORSPHQWV�� ,W� HQFRXUDJHV� WKHP� WR�
FRQVLGHU�WKH�PDUNHW�DSSOLFDWLRQ�RI�WKHLU�5	'�LQ�RUGHU�WR�JHQHUDWH�ZHDOWK�

DGGUHVVHV�WKH�QDWLRQDO�SURPRWLRQ�RI�LQQRYDWLRQ�LQFOXGLQJ�DPRQJ�FKLOGUHQ�DQG�WKH�\RXWK��$V�
WKH�IXWXUH�VFLHQWLVWV�DQG�SURIHVVLRQDOV��WKHLU�DZDUHQHVV�RI�WKH�LPSRUWDQFH�RI�,3�DQG�LQQRYDWLRQ�
ZLOO�EH�FULWLFDO�

H[SDQGV�RQ�WKH�UROH�RI�5HVHDUFK�&HQWHUV��XQLYHUVLWLHV�� WKH�1DWLRQDO�6FLHQFH�DQG�7HFKQRORJ\�
&RXQFLO� �&21$&<7��� ,QGXVWU\� $VVRFLDWLRQV� DQG� &KDPEHUV RI� &RPPHUFH�� � WKLV� IRFXV�
SURPRWHV� WKH� OLQN�EHWZHHQ� WKH�SURGXFWLRQ�DQG�UHVHDUFK�VHFWRUV�RI� WKH�HFRQRP\��3UHYLRXVO\��
VWUHQJWKHQLQJ�WKLV�UHODWLRQVKLS�ZDV�QRW�FRQVLGHUHG�WR�EH�WKHLU�UHVSRQVLELOLW\�

SURYLGHV� IRU� WKH� FUHDWLRQ� RI� ,QQRYDWLRQ� )XQGV�� IXQFWLRQV� LQFOXGH� ILQDQFLQJ� LQWHOOHFWXDO�
SURSHUW\� SURWHFWLRQ�� SURPRWLQJ� OLQNDJHV� EHWZHHQ� UHVHDUFK� LQVWLWXWHV� ZLWK� LQGXVWU\�� DQG�
VWLPXODWLQJ LQQRYDWLRQ�

SURPRWHV� WKH� FUHDWLRQ�RI�QHWZRUNV�� FRPSDQ\�DQG�DVVRFLDWLRQV� IRFXVVHG�RQ� LQQRYDWLRQ�� VHHG�
FDSLWDO�DQG�YHQWXUH�FDSLWDO�

SURPRWHV�WKH�FUHDWLRQ�RI�7HFKQRORJ\�DQG�6FLHQWLILF�3DUNV��

XQLYHUVLW\�SURIHVVRUV�FDQ�UHFHLYH�DV�PXFK�DV����SHU FHQW�RI�WKH�UR\DOWLHV�JHQHUDWHG�IURP�WKHLU�
LQQRYDWLRQV�

$OO�WKHVH�LQLWLDWLYHV��HVSHFLDOO\�WKH�UR\DOW\�SD\PHQWV��DUH�LPSRUWDQW�IRU�PRWLYDWLQJ�UHVHDUFKHUV�
WR� ILOH� IRU�SDWHQWV��7KH�QH[W� VWHS�ZLOO�EH� WR�GHWHUPLQH�KRZ� WR DSSO\� WKLV�QHZ� ODZ��7KLV�ZLOO� UHTXLUH�
HDFK�XQLYHUVLW\�DQG�UHVHDUFK�FHQWUH WR�HVWDEOLVK�LWV�RZQ�IUDPHZRUN���

%H\RQG�WKDW��PRUH�ZRUN�LV�QHHGHG�WR�FRQYLQFH�WKH�UHVHDUFKHUV�WR�HQKDQFH�WKHLU�XQGHUVWDQGLQJ�
RI� WKH�SDWHQW�V\VWHP� VR� WKH\�FDQ�PD[LPL]H� WKHLU�UR\DOWLHV��7KH\�FRXOG�WKHQ�UHLQYHVW� WKHVH�SURFHHGV�
LQWR�IXUWKHU�UHVHDUFK�DQG�LQQRYDWLRQ��

7KHUHIRUH��D�VWUDWHJLF�LQWHOOHFWXDO�SURSHUW\�FXOWXUH�LV�QHHGHG� LQ�RUGHU�WR�UHDOL]H�WKH�EHQHILWV�RI�
WKH� ,3� V\VWHP�� 7KLV� DSSURDFK� LV� DQ� LPSRUWDQW� SDUW� RI� WKH� RSHQ� LQQRYDWLRQ� SURFHVV�� WKURXJK� ZKLFK�

� ZZZ�GLSXWDGRV�JRE�P[�/H\HV%LEOLR�SGI�����SGI
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UHVHDUFKHUV�FDQ�EHQHILW�IURP�H[LVWLQJ�WHFKQRORJLHV�WKDW�PD\�SURYLGH�WKH�EDVLV�IRU�WKHLU�RZQ�QHZ�DQG�
LPSURYHG�WHFKQRORJLHV��

3URDFWLYHO\� XVLQJ� ,3� DV� D� VWUDWHJLF� WRRO� ZRXOG� KHOS� UHVHDUFKHUV� WR� VXFFHVVIXOO\� DQWLFLSDWH�
SDWHQWDEOH� UHVXOWV� LQ� WKH� FRUUHVSRQGLQJ� LQGXVWULHV�� 7KLV� LV� WKH� DSSURDFK� WDNHQ� E\� ODUJH� FRPPHUFLDO�
HQWLWLHV��:KHQ�ODUJH�FRPSDQLHV�DSSO\�IRU�SDWHQWV��WKH\�DOUHDG\�KDYH�D�FOHDU�DVVRFLDWHG�EXVLQHVV�PRGHO��
7KH\�NQRZ�WKDW�WKH�SDWHQW�ZLOO�EH�D�VWUDWHJLF�WRRO�IRU�DFKLHYLQJ�HFRQRPLF�VXFFHVV�� 7KLV�SHUVSHFWLYH�LV�
QHHGHG� LQ�0H[LFDQ� DQG�/DWLQ�$PHULFDQ� FHQWUHV�RI� DFDGHPLD� DQG� UHVHDUFK��$FKLHYLQJ� WKLV� RXWFRPH�
ZLOO�UHTXLUH�WKH�LGHQWLILFDWLRQ�DQG�GHYHORSPHQW�RI�GLVUXSWLYH�LQQRYDWLRQV�DFURVV�WKH�UHJLRQ�

$FKLHYLQJ�WKLV�RXWFRPH�ZLOO�QRW�EH�HDV\��5HVHDUFKHUV�QHHG�KHOS��7KLV�LV�ZKHUH�DQRWKHU�QHZ�
LQLWLDWLYH�FDQ�SOD\�D�UROH��7KH�H[DFW�RSHUDWLRQ�RI�WKH�7HFKQRORJ\�7UDQVIHU�2IILFH��277�LQ�0H[LFR��LV�
VWLOO�EHLQJ�GLVFXVVHG� LQ�&21$&<7��%XW�HVVHQWLDOO\�� LW�ZLOO� FRPSULVH LQGHSHQGHQW��SULYDWH�XQLWV� WKDW�
ZLOO�ZRUN�WR�FRPPHUFLDOL]H�WKH�WHFKQRORJ\�IURP�GLIIHUHQW�UHVHDUFK�FHQWUHV�DQG�XQLYHUVLWLHV�

7KLV�LGHD�RI�WHFKQRORJ\�WUDQVIHU�RIILFHV�LV�ZHOO�HVWDEOLVKHG��7KH�FRQFHSW�KDV�EHHQ�DSSOLHG�LQ�
RWKHU�FRXQWULHV��PDLQO\�LQ�WKH�8QLWHG�6WDWHV��(XURSH��DQG�-DSDQ���,Q�-DSDQ�WKLV�PRGHO�KDV�EHHQ�DSSOLHG�
LQ� DOPRVW� DOO� WKH� XQLYHUVLWLHV� LQFOXGLQJ� 7RN\R� 8QLYHUVLW\�� 7VXNXED� 8QLYHUVLW\�� .\RWR� 8QLYHUVLW\��
5LVWXPHLNDQ� 8QLYHUVLW\� DQG� PDQ\� RWKHUV�� 7KHVH� LQVWLWXWLRQV� DOVR� KDYH� D� FROODERUDWLYH� UHODWLRQVKLS�
ZLWK� -DSDQ 6FLHQFH DQG� 7HFKQRORJ\� $JHQF\�� ZKLFK� LV� DQ� LQGHSHQGHQW� HQWLW\�� :H� DUH� FXUUHQWO\�
ZLWQHVVLQJ�WKH�HYROXWLRQ�RI�WKLV�PRGHO�WKDW�LQFRUSRUDWHV�HQWUHSUHQHXUVKLS�DQG�D�ULVN�WDNLQJ�FXOWXUH�

,Q� RUGHU� WR� DWWUDFW� YHQWXUH� FDSLWDO� LQ�0H[LFR� DQG�/DWLQ�$PHULFDQ� FRXQWULHV�� LW LV� FULWLFDO� WR�
FRPELQH� WKH�277�DSSURDFK�ZLWK�VWUDWHJLF� LQWHOOHFWXDO�SURSHUW\�SURWHFWLRQ�� HQWUHSUHQHXUVKLS�DQG� WKH�
SHUVSHFWLYHV�RI�WKH�EXVLQHVV�FRPPXQLW\���1R�LQYHVWRU�ZRXOG�EH�LQWHUHVWHG�LQ�D�WHFKQRORJ\�WKDW�KDV�QR�
,3�SURWHFWLRQ� DV�WKLV�LV�WKH�EDVLV�RI�QHZ�WHFKQRORJ\�YHQWXUHV��

7KH� SDWHQW� SURWHFWLRQ� SURFHVV� FDQ� EH� YHU\� H[SHQVLYH� LI� LW� QRW� XVHG� FRUUHFWO\�� 7KHUHIRUH�� D�
GHWDLOHG�DQDO\VLV�RI�WKH�FRPPHUFLDO�SRWHQWLDO�RI�WKH�UHVHDUFK�LV�UHTXLUHG�IURP�WKH�EHJLQQLQJ� WR�HQVXUH�
WKDW�DW�WKH�YHU\�OHDVW��LQLWLDO�H[SHQVHV�DUH�UHFRYHUHG���7KLV�LV�ZK\�,3�VKRXOG�EH�UHJDUGHG�DV�D�VWUDWHJLF�
SODQQLQJ� WRRO�� ZLWK� D� ORQJ�WHUP� REMHFWLYH� IRFXVVLQJ� RQ� WKH� VXFFHVVIXO� QDYLJDWLRQ� RI� WKH� OLFHQVLQJ�
SURFHVV�

,Q� WKH�0H[LFDQ� UHVHDUFK�V\VWHP�� WKHUH� LV�QR�FXOWXUH�RI�XVLQJ�SDWHQWV�DV�DVVHWV� IRU�REWDLQLQJ�
IXQGLQJ�� �5HVHDUFKHUV�DUH�DFFXVWRPHG� WR� UHFHLYLQJ� IXQGLQJ� IURP�JRYHUQPHQW�SURJUDPPHV��7KH\�GR�
QRW�EHOLHYH�WKDW�LW�LV�SRVVLEOH�IRU�SDWHQWV�WR�JHQHUDWH�PRUH�LQYHVWPHQW�DQG�UR\DOWLHV�IRU�WKHP����

)XUWKHU��WKH�1DWLRQDO�5HVHDUFK�6\VWHP��6LVWHPD�1DFLRQDO�GH�,QYHVWLJDGRUHV��61,����SURPRWHV�
DQG�SURYLGHV�PRQWKO\�PRQHWDU\�EHQHILWV�WR�UHVHDUFKHUV�GHSHQGLQJ�RQ�WKHLU�SURPLQHQFH� DV�PHDVXUHG�
E\�WKHLU�SXEOLFDWLRQV��WKHVHV��DQG�ERRNV���7KHVH�EHQHILWV�UDQJH�EHWZHHQ�86�������DQG�86�������SHU�
PRQWK�DQG�DUH�LQ�DGGLWLRQ�WR�WKHLU�UHJXODU�PRQWKO\�SD\PHQWV��7KHUHIRUH��WKHUH�LV�QHLWKHU�UHFRJQLWLRQ�
QRU� PRWLYDWLRQ� IRU� SDWHQW� DSSOLFDWLRQV�� 7KLV� VLWXDWLRQ� LV� D� QHJDWLYH� IDFWRU� IRU� WKH� SURPRWLRQ� RI�
LQWHOOHFWXDO�SURSHUW\�SURWHFWLRQ���

� +��&KHVEURXJK��2SHQ�,QQRYDWLRQ���+DUYDUG�%XVLQHVV�6FKRRO�3UHVV��������� SS����������
� 0DUWKD� /�� /ySH]� 2U~H� 
-DSDQ�0H[LFR� LQWHOOHFWXDO� SURSHUW\� H[FKDQJH�� IRRG�� SKDUPDFHXWLFDO� DQG�

ELRWHFKQRORJ\� SRLQW� RI� YLHZ�� DQ� RSSRUWXQLW\� IRU� 60(V
�� 5HVHDUFK� RQ� ,QWHOOHFWXDO� 3URSHUW\�� 1R�� �� �-DSDQ��
1RY� ������

� *� 0� &DGHQKHDG� 3K'�� 
6WUDWHJLF� $QDO\VLV� IRU� 7HFKQRORJ\� &RPPHUFLDOL]DWLRQ
�� 'LUHFWRU� 067&�
3URJUDPPH��8QLYHUVLW\�RI�7H[DV�� $XVWLQ���5HG�0F&RPEV�6FKRRO�RI�%XVLQHVV� 0D\������
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$GGLWLRQDOO\��VLQFH�61,�UHJLVWUDWLRQ�LV�VRPHWLPHV�D�UHTXLUHPHQW�RU�XVHIXO�IDFWRU�LQ�REWDLQLQJ�
JRYHUQPHQW� UHVHDUFK� IXQGV�� WKH� OHQJWK\� QDWXUH� RI� WKH� SDWHQW� FRPPHUFLDOL]DWLRQ� SURFHVV� SXWV� LW� LQ�
FRPSHWLWLRQ�ZLWK�WKH�61,�V\VWHP��$�UHVHDUFKHU�LV�PRUH�OLNHO\�WR�SUHIHU�LQYHVWLQJ�WKHLU�WLPH�DQG�HIIRUW�
LQ� SURGXFLQJ� SXEOLFDWLRQV�ZKLFK� SURYLGH� IRU�PRUH� LPPHGLDWH� UHWXUQV��7KLV� LV� RIWHQ�PRUH� DWWUDFWLYH�
WKDQ�LQYHVWLQJ�LQ�SDWHQW�SURWHFWLRQ�ZLWK�WKH�XQFHUWDLQ�KRSH�RI�UHFHLYLQJ�UR\DOWLHV�LQ�WKH�IXWXUH�HYHQW�RI�
VXFFHVVIXO�FRPPHUFLDOL]DWLRQ�

7KH�IRXQGDWLRQV IRU� LQFUHDVHG�WHFKQRORJ\� WUDQVIHU�DUH�FXUUHQWO\�EHLQJ�GHYHORSHG� LQ�0H[LFR��
6RPH�SRVLWLYH� UHVXOWV�DUH�DOUHDG\�VWDUWLQJ� WR�VKRZ��$SDUW� IURP� WKH� WZR�QHZ� ODZV�PHQWLRQHG�DERYH��
UHVHDUFK� FHQWUHV� DQG� XQLYHUVLWLHV� DUH� FUHDWLQJ� WKHLU� RZQ� 277� RIILFHV�� � )RU� H[DPSOH� 81$0�
HVWDEOLVKHG�D�/LDLVRQ�2IILFH�WKDW�UHSRUWV�GLUHFWO\�WR�WKH�UHFWRU��7KH�PDLQ�IXQFWLRQ�RI�WKLV�RIILFH�LV� WR�
SURYLGH�UHVHDUFKHUV�ZLWK�WKH�VXSSRUW�WKH\�QHHG� WR�SURWHFW�DQG�HIIHFWLYHO\� WUDQVIHU� WKH� LQQRYDWLRQV� WR�
LQGXVWU\�����

81$0� DOVR� RUJDQL]HG� D� FRQWHVW� WR� SURPRWH� WKH� EHQHILWV� RI� SDWHQW� SURWHFWLRQ�� 'XULQJ� WKH�
FRQWHVW�� ��� UHVHDUFKHUV� PDGH� VXEPLVVLRQV�� 7KLV� ZDV� PRUH� WKDQ� IRXU� WLPHV� WKH� QXPEHU� RI� SDWHQW�
DSSOLFDWLRQV� SUHVHQWHG� E\� WKH� XQLYHUVLW\� LQ� DQ\� JLYHQ� \HDU�� � )URP� WKHVH� VXEPLVVLRQV�� D� VHOHFWLRQ�
SURFHVV� ZDV� FRQGXFWHG� EDVHG� PDLQO\� RQ� QRYHOW\�� SDWHQWDELOLW\� DQG� PDUNHW� SRWHQWLDO�� 7ZHQW\�ILYH
VXEPLVVLRQV� ZHUH� SUHVHOHFWHG�� $� 4XLFNORRN� DQDO\VLV� ZDV� WKHQ� FRQGXFWHG� WR� LGHQWLI\� WKH� EXVLQHVV�
SRWHQWLDO�RI�HDFK�RQH���7KLV�ZDV�WKH�ILUVW�WLPH�VXFK�DQ�LQYLWDWLRQ�KDG�EHHQ�H[WHQGHG�WR�WKH�UHVHDUFKHUV��

7KH� SUL]H� LQFOXGHG� WKH� SD\PHQW� RI� DSSOLFDWLRQ� IHHV� IRU� D� 0H[LFDQ� DSSOLFDWLRQ� DQG� DQ
LQWHUQDWLRQDO�ILOLQJ�XQGHU�WKH�:,32�3DWHQW�&RRSHUDWLRQ�7UHDW\�� �3&7���7KH�ZLQQLQJ�UHVHDUFKHU�DOVR�
UHFHLYHG� D� QHZ� FRPSXWHU�� � (YHQ� WKRXJK WKH�PDLQ� EHQHILW� RI� WKH� FRQWHVW�ZDV� WKH� SURWHFWLRQ� RI� WKH�
SDWHQW�LWVHOI�� WKLV�ZDV�RQO\�WKH�EHJLQQLQJ�RI�D�SURFHVV�WR�ILQG�WKH�EHVW�WHFKQRORJ\�WUDQVIHU�PRGHO�IRU�
REWDLQLQJ�UR\DOWLHV�IRU�WKH�UHVHDUFKHUV�

'XULQJ� WKH� FRQWHVW�� VRPH� NH\� TXHVWLRQV� ZHUH� UDLVHG� LQFOXGLQJ� KRZ� WR� VHOHFW� WKRVH�
WHFKQRORJLHV�ZLWK�WKH�PRVW�SURPLVLQJ�FRPPHUFLDO�SRWHQWLDO��ZKR�ZRXOG�PDNH�WKH�VHOHFWLRQ��DQG�ZKDW�
ZRXOG� KDSSHQ� WR� WKH� WHFKQRORJLHV� WKDW� ZHUH� QRW� VHOHFWHG�� ,Q� RWKHU� LQVWLWXWLRQV� VXFK� DV� .\RWR�
8QLYHUVLW\��WKHVH�TXHVWLRQV�DUH�GHFLGHG�E\�D�FRPPLWWHH�ZLWK�WKH�SDUWLFLSDWLRQ�RI�WKH�UHVHDUFK�GHDQ�DQG�
WKH�UHFWRU��

8OWLPDWHO\�� WKH� FRPSHWLWLRQ� ZDV� D� ZD\� RI� SURPRWLQJ� WKH� DGRSWLRQ� RI� LQWHOOHFWXDO� SURSHUW\�
SURWHFWLRQ�DV�D�VWUDWHJLF�WRRO�WR�REWDLQ�QHZ�UHVHDUFK�IXQGV��7KH�FKDOOHQJH�QRZ�LV� WR�WUDQVIRUP�WKRVH�
SDWHQW� DSSOLFDWLRQV� LQWR� QHZ�EXVLQHVV� RSSRUWXQLWLHV� WKDW�ZLOO� JHQHUDWH� EHQHILWV� DQG� UR\DOWLHV� IRU� WKH�
VRFLHW\��WKH�XQLYHUVLW\�DQG�WKH�UHVHDUFKHUV�WKHPVHOYHV�

,Q�RUGHU� WR�HQKDQFH� WKH�SRVVLELOLWLHV� IRU� VXFFHVVIXO� WHFKQRORJ\� WUDQVIHU� LQ�0H[LFR�DQG�RWKHU�
/DWLQ�$PHULFDQ�FRXQWULHV��VWUDWHJLF�LQWHOOHFWXDO�SURSHUW\�WUDLQLQJ�LV�QHHGHG��7KLV�VKRXOG�QRW�EH�OLPLWHG�
WR�ODZ\HUV��,W�PXVW�DOVR�EH�H[WHQGHG�WR�WKH�PDLQ�DXWKRULWLHV�DQG�UHVHDUFKHUV�RI�HDFK�RI�DOO�LQVWLWXWLRQV�
DQG� XQLYHUVLWLHV� DQG� WKH� SHUVRQQHO� RI� JRYHUQPHQW� LQVWLWXWLRQV� WKDW� GHDO� ZLWK� QHZ� WHFKQRORJ\��
LQQRYDWLRQ�DQG�UHVHDUFK�IXQGLQJ�SURJUDPPHV�

� 7� %DDNHQ��%��&RUQZHOO� %��'DYLHV��0DUNHWLQJ�6FLHQWLILF 5HVXOWV�DQG�6HUYLFHV��D�7RRONLW���$XVWUDOLD��
&DOLEUH�&RPPXQLFDWLRQV��������

�� 3DWHQW� &RRSHUDWLRQ� 7UHDW\�� ����� �DV� LQ� IRUFH� IURP� �� $SULO� ������ :RUOG� ,QWHOOHFWXDO� 3URSHUW\�
2UJDQL]DWLRQ��KWWS���ZZZ�ZLSR�LQW�SFW�HQ�WH[WV�DUWLFOHV�DWRF�KWP >$FFHVVHG�RQ ��-XQH�����@�
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$GGLWLRQDOO\��LQ�RUGHU�WR�DFKLHYH�WKH�UHDO�FKDQJH�WKDW�FRXOG�DFFHOHUDWH�WKH�LQQRYDWLRQ�SURFHVV�
LQ�0H[LFR� DQG� /DWLQ� $PHULFD�� LQWHOOHFWXDO� SURSHUW\� VKRXOG� EH� WDXJKW� LQ� DOO� DUHDV�� VWDUWLQJ� LQ� KLJK�
VFKRRO��DQG�FRQWLQXLQJ�DOO�WKH�ZD\�WR�0DVWHUV�DQG�3K'�OHYHOV���,W�LV�WKHVH�VWXGHQWV�WKDW�ZLOO�HYHQWXDOO\�
EHFRPH� WKH� VFLHQWLVWV�� HQJLQHHUV�� GRFWRUV�� SK\VLFLVWV�� FKHPLFDO� HQJLQHHUV� DQG� JHQHWLF� UHVHDUFKHUV��
7KH\�QHHG�WR�NQRZ�WKDW�DOO�WKHLU�LGHDV��SURMHFWV�DQG�LQYHQWLRQV�VKDOO�EH�SURWHFWHG��DQG�WKDW�WKHLU�ZRUN�
FRXOG�EHFRPH�WKH�GLVUXSWLYH�LQQRYDWLRQV�WKDW�PD\�FUHDWH�QHZ�EXVLQHVVHV�DQG�JHQHUDWH�ZHDOWK�IRU�WKHLU�
FRXQWULHV�� � � 7KLV� JRDO� UHTXLUHV� D ORQJ�WHUP� LQYHVWPHQW� LQ� KXPDQ� UHVRXUFH� GHYHORSPHQW�� DQG� ZLOO�
IDFLOLWDWH� WKH� HYROXWLRQ� RI� DQ� LQWHOOHFWXDO� SURSHUW\� FXOWXUH� WKDW� ZLOO� SURPRWH� LQQRYDWLRQ� LQ� /DWLQ�
$PHULFD���

7KHUH�LV�D�QHHG�WR�GHYHORS�WUXVW�LQ�WKH�,3�V\VWHP��0H[LFR�DQG�/DWLQ�$PHULFD�PXVW�UHDOL]H�WKDW�
LI�WKH\�WDNH�WKH�ULVN�DQG�XVH�WKHLU�,3�V\VWHPV�VWUDWHJLFDOO\��WKH\�ZLOO�HQMR\�OXFUDWLYH�UHVXOWV�WKDW�FDQQRW�
EH�DFKLHYHG�XQGHU�WKH�FXUUHQW�ULVN�DYHUVH�DSSURDFK�RI�UHO\LQJ�RQ�JRYHUQPHQW�IXQGLQJ��3DWHQWV�VKRXOG�
EH�VHHQ�DV�HIIHFWLYH�ZD\V�RI�REWDLQLQJ�UHVHDUFK�IXQGV��7KH�FKDOOHQJH�LV�WR�JHQHUDWH�DVVHWV��EDVHG�RQ�
QHZ� SURWHFWHG� WHFKQRORJLHV� WKDW� ZLOO� LPSURYH� EXVLQHVV� JURZWK� DQG� GHYHORSPHQW� LQ� WKH� GLIIHUHQW�
LQGXVWULHV��7KLV�ZRXOG�EH�SRVVLEOH�ZLWK�WKH�SURSRVHG�FKDQJHV�LQ�WKH�LQQRYDWLRQ�DQG�HQWUHSUHQHXUVKLS�
FXOWXUH�
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7��%DDNHQ��%��&RUQZHOO��%��'DYLHV��0DUNHWLQJ�6FLHQWLILF�5HVXOWV�DQG�6HUYLFHV��D�7RRONLW���$XVWUDOLD��
&DOLEUH�&RPPXQLFDWLRQV���������&KDSWHU��

+��&KHVEURXJK��2SHQ�,QQRYDWLRQ���+DUYDUG�%XVLQHVV�6FKRRO�3UHVV���������SS���������

$UWLFOHV�DQG�RWKHU�'RFXPHQWV

*�� &DGHQKHDG�� 
6WUDWHJLF� $QDO\VLV� IRU� 7HFKQRORJ\� &RPPHUFLDOL]DWLRQ� 067&� 3URJUDP
�� 5HG�
0F&RPEV�6FKRRO�RI�%XVLQHVV���$XVWLQ��7KH�8QLYHUVLW\�RI�7H[DV�������

,03,�$QQXDO�5HSRUW �����
ZZZ�LPSL�JRE�P[�ZRUN�VLWHV�,03,�UHVRXUFHV�/RFDO&RQWHQW��������,QIRUPH$QXDO����ZHE�SGI

0�� /�� /ySH]�2UXH�� 
-DSDQ�0H[LFR� LQWHOOHFWXDO� SURSHUW\� H[FKDQJH�� IRRG�� SKDUPDFHXWLFDO� DQG
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