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5HYLHZ��$UWLFOH� 
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 ��0LQLVWU\�RI�+HDOWK��$GGLV�$EDED��(WKLRSLD� 
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)DFXOW\�RI�0HGLFLQH��&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED�8QLYHUVLW\��(WKLRSLD 
 

 &RUUHVSRQGLQJ�DXWKRUV
��VLOHVKLOXOVHJHG#JPDLO�FRP 
 

$EVWUDFW 
2Q�WKH�RFFDVLRQ�RI� WKH���WK�$QQLYHUVDU\�RI� WKH�(WKLRSLDQ�0HGLFDO�-RXUQDO��(0-��� WKH�DXWKRUV�EULHIO\�H[SORUH�WKH�
KLVWRU\�DQG�FXUUHQW�WUHQGV�LQ�DFDGHPLF�SXEOLVKLQJ�JOREDOO\�DQG�LQ�(WKLRSLD��1RWDEOH�LQFUHDVHV�LQ�DFDGHPLF�SXE�
OLVKLQJ�DUH�UHFRUGHG�HYHQ�WKRXJK��DV�SDUW�RI�WKH�JOREDO�DV\PPHWU\�LQ�UHVHDUFK�DQG�DFDGHPLF�SXEOLVKLQJ��WKH�VKDUH�
RI�(WKLRSLD�DQG�$IULFD� LQ�JHQHUDO� UHPDLQV� UHODWLYHO\� VPDOO��&KDOOHQJHV�DQG�RSSRUWXQLWLHV�DQG�KRZ� WKH�(0-�KDV�
KDQGOHG�WKHP�DUH�DVVHVVHG��7KH�VHYHUDO�YROXQWDU\�HGLWRUV�RYHU�WKH�\HDUV�DUH�FRPPHQGHG�IRU�VXVWDLQLQJ�WKH�TXDOLW\��
FRQVLVWHQF\�DQG�FRQWLQXLW\�RI�WKH�MRXUQDO�XQGHU�TXLWH�GLIILFXOW�FLUFXPVWDQFHV�ZKLFK�SRUWHQGV�ZHOO�IRU�WKH�IXWXUH�RI�
WKH�-RXUQDO�DQG�DFDGHPLF�SXEOLVKLQJ�LQ�(WKLRSLD� 
 
 
.H\ZRUGV��$FDGHPLF�SXEOLVKLQJ��+LVWRU\��(WKLRSLD 
&LWDWLRQ���.LWDZ�<��<LJ]DZ�7��:ROGLH�0��/XOVHJHG�6��+LVWRU\�DQG�HYROXWLRQ�RI�DFDGHPLF�SXEOLVKLQJ�IURP�WKH����
  SHUVSHFWLYH�RI����\HDUV�RI�WKH�(WKLRSLDQ�0HGLFDO�-RXUQDO���(WKLRS�0HG��-����������-��� 
6XEPLVVLRQ�GDWH�������1RYHPEHU��������$FFHSWHG����0DUFK�������3XEOLVKHG�����0DUFK������ 

(WKLRSLDQ�0HGLFDO�-RXUQDO������������� ��
2SHQ�DFFHVV�DUWLFOHV�GLVWULEXWHG�LQ�WHUPV�RI� 
&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQFH�>&&�E\����@ 

,661�����-������������H,661�����-�����  .LWDZ�HW�DO�� 

,QWURGXFWLRQ� 
$FDGHPLF�3XEOLFDWLRQ 
$�JURZLQJ�QXPEHU�RI�DFDGHPLF�ZRUNV� LV�EHLQJ�SXE�
OLVKHG�ZLWK�WKH�FRQWLQXLQJ�H[SDQVLRQ�RI�KLJKHU�HGXFD�
WLRQ� LQVWLWXWLRQV� ����� LQ�$IULFD� LQ�SDUWLFXODU� �����$FD�
GHPLF�SXEOLFDWLRQ�EDVHG�RQ�UHVHDUFK�LV�LPSRUWDQW�QRW�
RQO\�IRU�WKH�VWDWXV�UHSXWDWLRQ�RI�LQGLYLGXDOV�DQG�LQVWL�
WXWLRQV� EXW� DOVR� IRU� VRFLR-HFRQRPLF� GHYHORSPHQW� LQ�
JHQHUDO����� 
$FDGHPLF�SXEOLVKLQJ��D�VXEILHOG�RI�SXEOLVKLQJ�ZKLFK�
GLVWULEXWHV� DFDGHPLF� UHVHDUFK� DQG� SURPRWHV� VFKRODU�
VKLS�� LV� FRQVLGHUHG� WKH� SULPDU\� YHKLFOH� IRU� WKH� DG�
YDQFHPHQW�RI�VFLHQWLILF�NQRZOHGJH������9DULRXV�GHIL�
QLWLRQV� H[LVW� DQG� IXWXUH� UHYLHZV� ZRXOG� EH� H[SHFWHG�
³WR� WDNH� DFFRXQW� RI� FKDQJLQJ� DFDGHPLF�� VRFLDO� DQG�
SROLWLFDO�UHDOLWLHV´������,Q�WKH�(WKLRSLDQ�FRQWH[W��LW�KDV�
EHHQ�GHILQHG�E\� WKH�0LQLVWU\�RI�6FLHQFH�DQG�+LJKHU�
(GXFDWLRQ�DV�³³3XEOLFDWLRQ´�VKDOO�PHDQ�D�ERRN��ERRN�
FKDSWHU��WH[WERRN��MRXUQDO�DUWLFOH��UHYLHZ�DUWLFOH��FRQ�
IHUHQFH� SURFHHGLQJV�� WHDFKLQJ� PDWHULDO� RU� D� EULHI��
VKRUW� FRPPXQLFDWLRQ� RU� WHFKQLFDO� QRWH� WKDW� KDYLQJ�
�VLF�� EHHQ� DXWKRUHG� VROHO\� RU� MRLQWO\� E\� DFDGHPLF�
UHVHDUFK� VWDII«³$FDGHPLF� SXEOLVKLQJ´� VKDOO� PHDQ�

SXEOLVKLQJ� RI� UHVHDUFK� DUWLFOHV� ZLWK� WKH� UHTXLUHG�
OHYHO� RI� UHYLHZ� DQG� HGLWRULDO� VHUYLFHV� DV� ZHOO� DV�
WUDFHDEOH� HGLWRULDO� WHDP� DQG� SXEOLFDWLRQ� KLVWR�
U\´����� 
7KH�ILUVW�DFDGHPLF�MRXUQDO��³-RXUQDO�GHV�6oDYDQV´��
ZDV�SXEOLVKHG� LQ�)UDQFH�RQ�-DQXDU\����������7KLV�
ZDV� IROORZHG� E\� WKH� SXEOLFDWLRQ�� RQ� 0DUFK� ���
������ RI� WKH� ³3KLORVRSKLFDO� 7UDQVDFWLRQV� RI� WKH�
5R\DO�6RFLHW\�RI�/RQGRQ´��������,Q�(WKLRSLD��³7KH�
HDUOLHVW� NQRZQ� PHGLFLQDO� WH[WV� DUH� WKH� *HH]�
³0HWVKDID�)DZV´��መጽሐፈ ፈውስ) PLG-��WK�FHQWXU\�
DQG� ³0HWVKDID� 0HGKDQLW´� �መጽሐፈ መድሃኒት) RI�
WKH�HDUO\���WK�FHQWXU\´������$IWHU�WKLV�HDUO\�VWDUW��WKH�
LPSRUWDQFH� RI� DFDGHPLF� MRXUQDOV� DV� YHKLFOHV� IRU�
UHVHDUFK�ILQGLQJV�KDV�JURZQ�VXEVWDQWLDOO\�����������
*OREDOO\��WKHUH�DUH�QRZ�PRUH�WKDQ����መ000 SHHU-
UHYLHZHG� -� L�H�� JRQH� WKURXJK� D� FRPSOH[� DQG�GLIIL�
FXOW� TXDOLW\� DVVHVVPHQW� SURFHVV� ����� -� VFKRODUO\�
MRXUQDOV��JURZLQJ�DW�DSSUR[LPDWHO\����D�\HDU� �����
0RVW� DFDGHPLF�ZRUN�ZDV� SUHYLRXVO\� SXEOLVKHG� LQ�
DFDGHPLF� MRXUQDOV� RZQHG� E\� QRQSURILW� DFDGHPLF�
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 VRFLHWLHV�� QRZ�PRUH� DQG�PRUH� DUH�RZQHG�E\�SULYDWH�
µPXOWLQDWLRQDO� SXEOLVKHUV¶��7KH�GULYH� WR� FRPPHUFLDO�
L]H�VFLHQWLILF�SXEOLVKLQJ�KDV�D�ORQJ�KLVWRU\�EXW�DFFHO�
HUDWHG�LQ�WKH�����V�DQG�����V�ZKHQ�FRPPHUFLDO�SXE�
OLVKHUV�� PRVWO\� LQ� WKH� 8QLWHG� 6WDWHV� RI� $PHULFD� DQG�
8QLWHG� .LQJGRP�� EHJDQ� WR� VHOHFWLYHO\� DFTXLUH� �WRS-
TXDOLW\��MRXUQDOV�DQG�QRZ�RZQ�DOPRVW�DOO�WRS�SXEOLFD�
WLRQV����� 
 
5HVHDUFK�DQG�3XEOLFDWLRQ 
5HVHDUFK� LV� UHFRJQL]HG� DV� LPSRUWDQW� IRU� KHDOWK� DQG�
GHYHORSPHQW�� 7KH� :RUOG� +HDOWK� 2UJDQL]DWLRQ�
�:+2�������HPSKDVL]HV�WKDW�³$OO�QDWLRQV�VKRXOG�EH�
FRPH� FRQVXPHUV� DQG� SURGXFHUV� RI� UHVHDUFK�
NQRZOHGJH´�� ,WV� LPSRUWDQFH� LV� UHFRJQL]HG� JOREDOO\�
���������LQ�$IULFD�������DQG�(WKLRSLD���������LQFOXGLQJ�
LQ� SURJUDP� VSHFLILF� GRFXPHQWV�� )XWXUH� GHPDQGV� IRU�
UHVHDUFK�VFLHQFH� DQG� WHFKQRORJ\-EDVHG� PHDVXUHV�
DJDLQVW�PDMRU�FKDOOHQJHV�VXFK�DV�FOLPDWH�FKDQJH��SXE�
OLF�KHDOWK�HPHUJHQFLHV�SDQGHPLFV�DQG�RWKHU�HPHUJLQJ�
RU�UHHPHUJLQJ�FULVLV�DUH�ERXQG�WR�LQFUHDVH�� 

 

5HVHDUFK� LV� H[SHFWHG� WR� EH� ³«PXFK� PRUH� FRP�
SOH[��PXOWLGLVFLSOLQDU\��FROODERUDWLYH��DQG�WUDQVQD�
WLRQDO�—DQG�RIWHQ�RFFXU�>«@�DW�D�PXFK�PRUH�UDS�
LG� SDFH—WKDQ� LQ� WKH� SDVW«� FKDOOHQJLQJ�«� JRY�
HUQPHQWV� «� WR� GHYHORS� DQG� LPSOHPHQW� SROLFLHV�
WKDW�HQDEOH�FRXQWULHV�WR�EHQHILW�IURP�WKH�DVVLPLOD�
WLRQ�RI�QHZ�NQRZOHGJH´�������� 
*OREDOO\�� WKH� RXWSXW� LQ� SXEOLFDWLRQV� LV� LQFUHDVLQJ�
������������ +RZHYHU�� LQ� WHUPV� RI� DFDGHPLF� SXE�
OLVKLQJ�� WKHUH� LV� D� PDMRU� DV\PPHWU\� EHWZHHQ� WKH�
JOREDO�1RUWK�DQG�6RXWK�������,Q�RQH�H[DPSOH������
RI�SULPDU\�GDWD�IRU�UHVHDUFK�ZHUH�FROOHFWHG�LQ�/RZ
-�DQG�0LGGOH-�,QFRPH�&RXQWULHV��/,&�	�0,&��EXW�
���� RI� ILUVW� DXWKRUV� ZHUH� EDVHG� LQ�+LJK� ,QFRPH�
&RXQWULHV� �+,&��� FRPSDUHG� WR� RQO\� ��� LQ� /,&�
������ $� PRUH� UHFHQW� VWXG\� WKDW� DQDO\]HG� DUWLFOHV�
SXEOLVKHG� EHWZHHQ� ����� DQG� ����� DFURVV� WKH�
ZRUOG�%DQN� UHJLRQV� ����� VKRZV� WKDW� LQ� VWXGLHV� LQ�
/,&��RQO\�����RI�ILUVW�DXWKRUV�DUH�IURP�/,&�FRP�
SDUHG� WR����� LQ� VWXGLHV� LQ�+,&�EHLQJ� IURP�VDPH�
FRXQWULHV��7DEOH���� 

&ODVVLILFDWLRQ�D� 
1R����� 

)LUVW�$XWKRU�:%�,QFRPH�&ODVVLILFDWLRQ 7RWDO 
�1R�� /,& /0,& 80,& +,& 

/,& ��������� ������� ������� ��������� �� 

/0,& ������� ���������� ������� ��������� ��� 

80,& ������� ������� ��������� ��������� ��� 

+,& ������� ������� ������� ��������� �� 

7RWDO �� ��� �� ��� ��� 

127(��%ROG-LWDOLF�QXPEHUV�UHSUHVHQW�WKH�DUWLFOHV�ZLWK�DXWKRUV�IURP�WKH�VDPH�UHJLRQ�DV�WKH�
VWXGLHG�FRXQWU\� 
$EEUHYLDWLRQV��+,&��KLJK-LQFRPH�FRXQWU\��/,&��ORZ-LQFRPH�FRXQWU\��/0,&��ORZHU-PLGGOH-
LQFRPH�FRXQWU\��80,&��XSSHU-PLGGOH-LQFRPH�FRXQWU\��:%��:RUOG�%DQN� 
D�,QFOXGHV�RQO\�DUWLFOHV�WKDW�VWXGLHG�D�VLQJOH�FRXQWU\� 
6RXUFH��DGDSWHG�IURP��� 
  

O7DEOH����)LUVW�$XWKRU �,QFRPH�&ODVVLILFDWLRQ�&RPSDUHG�ZLWK�6WXGLHG�&RXQWU\�,QFRPH�&ODVVLILFDWLRQ�
H����7DEOH����)LUVW�$XWKRU�,QFRPH�&ODVVLILFDWLRQ�&RPSDUHG 

 

 

 7KH� SDWWHUQ� LV� UHSHDWHG� LQ� VSHFLDOW\� DUHDV� WRR�� )RU�
HPHUJHQF\�PHGLFLQH�� IRU� H[DPSOH�� D� ODUJH�SURSRUWLRQ�
������RI� VWXGLHV�ZHUH�GRQH� LQ�/,&�RU�0,&�EXW�PRUH�
��������RI�WKH�ILUVW�DXWKRUV� VWXGLHV� IURP�/,&�ZHUH�
IURP� +,&�� )RU� LQIHFWLRXV� GLVHDVH� UHVHDUFK�� D� VWXG\�
VKRZHG� WKDW� RQO\� ����KDG� HLWKHU� D� ILUVW� RU� ODVW� /,&-
DIILOLDWHG�DXWKRU��$PRQJ� WKHVH�/,&�DIILOLDWHG�DXWKRUV��
���� RI� ILUVW� DXWKRUV� DQG� ���� RI� ODVW�VHQLRU� DXWKRUV�
DOVR� UHSRUWHG� D� QRQ-/,&� LQVWLWXWLRQDO� DIILOLDWLRQ�� 7KH�
DV\PPHWU\� LV� GXH� WR� VHYHUDO� UHDVRQV�� LQFOXGLQJ�
³LQHTXLWLHV� LQ�SRZHU�DQG� LQIOXHQFH� LQKHUHQW� LQ� WKH� UH�
VHDUFK� HFRV\VWHP´� ������ ODFN� RI� FRXQWU\� RZQHUVKLS�
������HQWDQJOHPHQW�LQ�FRPSOH[��86$��(XURSHDQ�8QLRQ�
>(8@��5XVVLD��&KLQD«�� 

JHRSROLWLFDO� PDQHXYHULQJ� ������ ³DOJRULWKPLF� ORJ�
LF´� ������ DQG� OLPLWHG� IXQGLQJ� DQG� KLJK� DUWLFOH� SUR�
FHVVLQJ�FKDUJHV������ 
 
.H\�WR� OD\LQJ� WKH�JURXQG�IRU� LQVWLWXWLRQV¶�WHDPV¶�DQG�
UHVHDUFKHUV¶�OHYHO�VXFFHVV�DQG�DGGUHVVLQJ�WKH�LVVXH�RI�
µGHFRORQL]H¶� ��������UHFWLI\� WKH� SRZHU� DV\PPHWU\�
����� LV� IDLU� UHVHDUFK� FRQWUDFWLQJ�� ZKLFK� FOHDUO\� DG�
GUHVVHV�LVVXHV�VXFK�DV�³���,QWHOOHFWXDO�SURSHUW\�ULJKWV��
���2ZQHUVKLS�RI�GDWD�DQG�VDPSOHV�����&DSDFLW\�EXLOG�
LQJ� DQG� WHFKQRORJ\� WUDQVIHU�� ��� &RPSHQVDWLRQ� IRU�
LQGLUHFW� FRVWV�� DQG� ��� 5HVHDUFK� FRQWUDFWV� LQ�
�OHJLVODWLYH�� FRQWH[W´� EXW� OHJDO� DQG� QHJRWLDWLRQ� UH�
VRXUFHV�LQ�/,&�DUH�OLPLWHG������ 
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([WHUQDO� UHVRXUFHV� IRU� UHVHDUFK� LQ� $IULFD� KDYH� DOVR�
EHHQ�OLPLWHG��ZLWK�HYHQ�WKH�OLPLWHG�DYDLODEOH�WHQGLQJ�
WR�EH�VNHZHG��)RU�H[DPSOH��QRQH�RI�WKH�VHYHQ�LQVWLWX�
WLRQV�JUDQWHG�����PLOOLRQ�E\� WKH�86�3UHVLGHQW¶V�0D�
ODULD� ,QLWLDWLYH� LQ� ����� WR� KHOS�$IULFDQ� JRYHUQPHQWV�
LPSURYH�GDWD� IRU� GHFLVLRQ�PDNLQJ� LQ�PDODULD� FRQWURO�
DQG�HOLPLQDWLRQ�ZHUH�LQ�$IULFD��DOO�IURP�86��WKH�8.��
DQG�$XVWUDOLD���2YHUDOO��RQO\����RI�UHVHDUFK�IXQGLQJ�
IRU� PDODULD� ZHQW� WR� $IULFDQ� LQVWLWXWLRQV� ������ ,W� LV�
FOHDU� WKDW� D� PDMRU� UHIRUP� LV� UHTXLUHG�� LQFOXGLQJ� ³«�
FUHDWLQJ�D�PRUH�HTXDO�DQG�HTXLWDEOH�UHSUHVHQWDWLRQ�RI�
UHVHDUFKHUV�LQ�/0,&V�LQ�GHFLVLRQ-PDNLQJ��OHDGHUVKLS�
UROHV��DXWKRUVKLS��DQG�IXQGLQJ�DOORFDWLRQV´������� 
 
$V�IRU�$IULFD�LQ�JHQHUDO��WKHUH�LV�D�ORQJ�ZD\�WR�JR�\HW��
,Q� VSLWH� RI� QRWDEOH� LQFUHDVHV�� VFLHQWLILF� SXEOLFDWLRQV�
UHPDLQ� ORZ� LQ�$IULFD� �VHH� EHORZ��ZKLFK�� LQ� VSLWH� RI�
KDYLQJ�������RI�WKH�ZRUOG�SRSXODWLRQ��KDV�RQO\������
RI� WKH� ZRUOG¶V� UHVHDUFKHUV� ����� DQG� RQO\� ��� RI�
ZRUOG¶V�VFLHQWLILF�SXEOLFDWLRQV�������5HVHDUFK�RXWSXWV�
DUH� DOVR� GRPLQDWHG� E\� D� IHZ� FRXQWULHV� ����� �)LJ� ����
DQG� $IULFDQ� DXWKRUV� DUH� KLJKO\� XQGHUUHSUHVHQWHG� LQ�
DFDGHPLF� SXEOLVKLQJ� ������0RUH� UHFHQWO\�� LQ� UHODWLRQ�
WR� &RURQD� 9LUXV� 'LVHDVH� -����� �&29,'-����� DERXW�
����RI� VWXGLHV�XQGHUWDNHQ� LQ�$IULFD�KDG�QR�$IULFDQ�
DXWKRU� DQG� ���� RI� DXWKRUV� RQ� $IULFDQ� SDSHUV� ZHUH�
QRW�IURP�$IULFD����������,W�LV�FOHDU�WKDW�µWULFNOH-GRZQ�
VFLHQFH¶�LV�SUREOHPDWLF������DQG�WKLV�UHTXLUHV�UHIRUPV�
DW�DOO�OHYHOV���������� 

 
)LJ� ��� 5HVHDUFK� RXWSXW� RI� WRS� $IU LFDQ� FRXQWU LHV�
��RI�WRWDO������-���� 
 
,Q�IDFW��DV�QRWHG�E\�WKH 8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�
7UDGH�DQG�'HYHORSPHQW��81&7$'��������³2Q�SDSHU��
(WKLRSLD� KDV�PRVW� RI� WKH� SROLFLHV�� UHJXODWLRQV�� EDFN�
JURXQG�VWXGLHV�DQG�URDG�PDSV�QHFHVVDU\�WR�NLFN-VWDUW�
D� VXFFHVVIXO� SURFHVV�RI� WHFKQRORJLFDO� OHDUQLQJ�� LQQR�
YDWLRQ� DQG� WHFKQRORJLFDO� XSJUDGLQJ�� ,Q� UHDOLW\�� KRZ�
HYHU��WKHUH�LV�D�VHULRXV�LPSOHPHQWDWLRQ�JDS�DFURVV� 

SXEOLF� LQVWLWXWLRQV� HLWKHU� EHFDXVH� RI� FDSDFLW\� FRQ�
VWUDLQWV�RU�PLVDOORFDWLRQ�RI�HIIRUWV�DQG�UHVRXUFHV´�� 
 
$� UHFHQW� DVVHVVPHQW� ����� GHSLFWV� D� SDUWLFXODU� FRQ�
FHUQ� DV� WKHUH�ZDV� UHSRUWHGO\� QR� VSHFLILF� KHDOWK� UH�
VHDUFK�SROLF\�EXW�RQO\�DV�SDUW�RI�WKH������1DWLRQDO�
6FLHQFH�DQG�7HFKQRORJ\�3ROLF\�������WKH�JXLGHOLQHV�
IURP� (WKLRSLDQ )RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�
�()'$�������DQG�WKH�1DWLRQDO�5HVHDUFK� (WKLFV�
&RPPLWWHH�������ZKLFK�SURYLGH�FOLQLFDO� SURFH�
GXUHV�� GRFXPHQWDWLRQ�� SXEOLFDWLRQ�� DJUHHPHQWV� IRU�
FURVV�FRXQWU\� � 
7KHUH� LV� D� FULWLFDO� QHHG� WR�EXLOG�EULGJHV� IRU� KHDOWK�
UHVHDUFK�LQ�(WKLRSLD�������6RPH�RI�WKH�JDSV�DUH�DW�
WULEXWHG�WR�RYHUODSSLQJ�PDQGDWHV�EHWZHHQ�WKH�0LQ�
LVWU\�RI�+HDOWK��02+��DQG�0LQLVWU\�RI�6FLHQFH�DQG�
7HFKQRORJ\� �0267��� DQG� WKH� ODFN� RI� D� FRRUGLQD�
WLRQ� XQLW� DW� WKH� 02+�� ODFN� RI UHVHDUFK� ODZV�
DQG OHJLVODWLRQ��ODFN�RI VWUDWHJLF�GRFXPHQWV�WR JXLGH�
KHDOWK�UHVHDUFK��DQG�D�UHVHDUFK�SULRULW\�OLVW�WKDW�RQO\�
DGGUHVVHG� WKH� UHVHDUFK�QHHGV�RI� VRPH�SURJUDPV� DV�
RSSRVHG� WR� VHFWRU� SULRULWLHV�� :KHQ� WKHUH� LV� VXFK�
ODFN� RI� WDUJHWHG� FRRUGLQDWLRQ� RI� KHDOWK� UHVHDUFK�
HYLGHQFH�JHQHUDWLRQ�DQG�XVH��LW�LV�QRW�VXUSULVLQJ�WKDW�
³HYLGHQFH� LV� QRW� D� PDMRU� LQSXW� LQWR� KHDOWK-UHODWHG�
GHFLVLRQV� LQ� WKH� FRXQWU\´� ����� HYHQ� WKRXJK� KHDOWK�
UHVHDUFK� LQWHQWLRQV� DUH� YRLFHG� LQ�PDMRU� GRFXPHQWV�
VXFK� DV� WKH� +HDOWK� 3ROLF\� DQG� WKH� +HDOWK� 6HFWRU�
7UDQVIRUPDWLRQ�3ODQ� 
 
3XEOLFDWLRQ�RXWSXW�LQ�$IULFD�DQG�(WKLRSLD 
³7KHUH�H[LVWV�D�ELJ�NQRZOHGJH�JDS�LQ�$IULFD��ZKLFK�
FDQ�EH�DWWULEXWHG�WR�WKH�ODFN�RI�DFDGHPLF�SXEOLVKLQJ�
E\� $IULFDQ� DFDGHPLFV´� ������ 7KXV�� $IULFD¶V� UH�
VHDUFK�RXWSXW�LV�OHVV�WKDQ����RI�WKH�JOREDO�RXWSXW�RI�
DURXQG�������SDSHUV�D�\HDU�–� L�H��URXJKO\�HTXDO� WR�
WKDW�RI�7KH�1HWKHUODQGV��$IULFDQ�DFDGHPLFV��������
,Q� ������ RQO\� ��� $IULFDQ� FRXQWULHV� KDG� PHGLFDO�
MRXUQDOV�� PRVW� RQO\� RQH� IRU� WKH� FRXQWU\�� (WKLRSLD�
KDG� WKUHH� DQG�� WKH� KLJKHVW� ZDV�1LJHULD� ZKLFK� KDG�
����,Q�������WKHUH�ZHUH�RQO\����,QVWLWXWH�IRU�6FLHQ�
WLILF�,QIRUPDWLRQ��,6,��LQGH[HG�MRXUQDOV�IURP�$IULFD�
RI�ZKLFK�WZR�ZHUH�IURP�(WKLRSLD������ 
 
$V�PRVW�FRXQWULHV��(WKLRSLD�XVHV�YDULRXV�DFWLYLWLHV�
IRUXPV� WR� GLVVHPLQDWH� KHDOWK� UHODWHG� UHVHDUFK� RXW�
SXWV��7KHVH� LQFOXGH��DQQXDO�FRQIHUHQFHV�RI�� IRU�H[�
DPSOH�� SURIHVVLRQDO� DVVRFLDWLRQV� �(WKLRSLDQ� 0HGL�
FDO� $VVRFLDWLRQ� >(0$@�� (WKLRSLDQ� 3XEOLF� +HDOWK�
$VVRFLDWLRQ� >(3+$@� HWF��� RU� XQLYHUVLWLHV� �*RQGDU��
-LPPD��HWF����GLVHDVH�EDVHG�FRQIHUHQFHV�H�J��7XEHU�
FXORVLV� 5HVHDUFK� $GYLVRU\� &RPPLWWHH� �75$&��
FRQIHUHQFHV� LQ� YDULRXV� XQLYHUVLWLHV�� $EVWUDFWV�
H[WUDFWV�RI� UHVHDUFK�ZRUN�UHODWHG� WR�FRQIHUHQFHV�RU�
LQGHSHQGHQWO\��GLJHVWV�QHZVOHWWHUV�H�J��02+��$50�
%XOOHWLQ��+DUDU�%XOOHWLQ�RI�+HDOWK�6FLHQFHV��(WKLR�
SLDQ� 3XEOLF� +HDOWK� ,QVWLWXWH� �(3+,�� 1HZVOHWWHU��
(3+$�� 3XEOLF� +HDOWK� 'LJHVW� HWF�� +RZHYHU�� WKH�
PDLQ� IRUXPV� IRU� GLVVHPLQDWLRQ� DUH� DFDGHPLF� MRXU�
QDOV�DQG�(WKLRSLD�KDV��LQ�UHFHQW�\HDUV�DFKLHYHG�D� 



���� 

 

 

 

 

7DEOH����/LVW�RI�0HGLFDO�+HDOWK�-RXUQDOV�LQ�(WKLRSLD�������E\�<HDU �(VWDEOLVKHG�DQG�3XEOLVKHU  

 

   

QRWDEOH�LQFUHDVH�LQ�ORFDOO\�SXEOLVKHG�DFDGHPLF�MRXU�
QDOV� ZLWK� FORVH� WR� ��� DGGLWLRQV� VLQFH� ����� DQG� D�
WRWDO�RI�DERXW����LQ�����������RI�ZKLFK�DERXW�HLJKW�
DUH�RQ�PHGLFLQH�DQG�KHDOWK��7DEOH���� 
 
7KH�(WKLRSLDQ�0HGLFDO�-RXUQDO��(0-��FRXOG��WKXV�EH�
FRQVLGHUHG�WKH�ILUVW�DFDGHPLF�MRXUQDO�LQ�(WKLRSLD�� 
 
7KH�8QLYHUVLW\�&ROOHJH�RI�$GGLV�$EDED�VWDUWHG� WKH�
VKRUW�OLYHG�³$$8&�%XOOHWLQ´�LQ������EXW��DV�XQGHU�
VFRUHG�E\�LWV�3UHVLGHQW��LW�ZDV�HVVHQWLDOO\�D�PHDQV�RI�
FRPPXQLFDWLRQ� WR� WKH� SXEOLF� ³,W� LV� OHDYHQ� DQG� IHU�
PHQW� ZKLFK� HQULFKHV� DQG� HQOLYHQV� WKH� RWKHUZLVH�
DPRUSKRXV�DQG�OLIHOHVV�PDVV�DURXQG�LW´������ 
 
$FDGHPLF�SXEOLVKLQJ�LQ�(WKLRSLD��&KDOOHQJHV�DQG�
2SSRUWXQLWLHV 
7KHUH� DUH� LQGLFDWLRQV� WKDW� (WKLRSLD� KDV� D� UHODWLYHO\�
KLJK�SURGXFWLRQ�RI�UHVHDUFK�OLWHUDWXUH�LQ�FRPSDULVRQ�
WR� RWKHU� VXE-6DKDUDQ� FRXQWULHV�� ,W� SURGXFHG� ������
����SHU�PLOOLRQ�SHRSOH�� LQ������ L�H��������RI�$IUL�
FD¶V� DQG� ������ RI� WKH� JOREDO� WRWDO�� ³$FFRUGLQJ� WR�
6FLPDJR��(WKLRSLD�UDQNHG����UG�RXW�RI�����FRXQWULHV�
LQ�WHUPV�RI�WKH�QXPEHU�RI�FLWDWLRQV�SHU�SDSHU��,QWHU�
QDWLRQDO�FROODERUDWLRQV�DFFRXQWHG�IRU�����RI�(WKLR�
SLD¶V�UHVHDUFK�RXWSXWV�LQ�������>D@�GHFUHDVH«�IURP�
����LQ�WKH�SUHYLRXV�\HDU�DQG�DUH�VXEVWDQWLDOO\�ORZHU�
WKDQ� PDQ\� RWKHU� VXE-6DKDUDQ� $IULFDQ� FRXQ�
WULHV´������ 
 

1DPH <HDU 3XEOLVKHU 

(WKLRSLDQ�0HGLFDO�-RXUQDO��� ���� (WKLRSLDQ�0HGLFDO�$VVRFLDWLRQ 

(WKLRSLDQ�-RXUQDO�RI�+HDOWK�'HYHORS�
PHQW��� 

���� 6FKRRO�RI�3XEOLF�+HDOWK��$GGLV�$EDED�8QLYHU�
VLW\��	�(WKLRSLDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ 

(WKLRSLDQ�-RXUQDO�RI�+HDOWK�6FLHQFHV��� ���� -LPPD�8QLYHUVLW\ 

(WKLRSLDQ�-RXUQDO�RI�3HGLDWULFV�	�
&KLOG�+HDOWK 

���� (WKLRSLDQ�3HGLDWULFV�6RFLHW\ 

(WKLRSLDQ�-RXUQDO�RI�5HSURGXFWLYH�
+HDOWK 

���� (WKLRSLDQ�6RFLHW\�RI�2EVWHWULFV�	�*\QHFRORJ\ 

(WKLRSLDQ�-RXUQDO�RI�+HDOWK�	�%LR�
PHGLFDO�6FLHQFHV 

���� *RQGDU�8QLYHUVLW\ 

(WKLRSLDQ�-RXUQDO�3XEOLF�+HDOWK�	�
1XWULWLRQ� 

���� (WKLRSLDQ�3XEOLF�+HDOWK�,QVWLWXWH 

(WKLRSLDQ�3KDUPDFHXWLFDO�-RXUQDO� ���� (WKLRSLDQ�3KDUPDFHXWLFDO�$VVRFLDWLRQ 
�6FRSXV�,QGH[HG��5HIHUHQFHG�LQ�WKH�1&%,�'DWDEDVHV 

QRWDEOH� LQFUHDVH� LQ� ORFDOO\�SXEOLVKHG� DFDGHPLF� MRXUQDOV�
ZLWK�FORVH�WR����DGGLWLRQV�VLQFH������DQG�D�WRWDO�RI�DERXW�
��� LQ� ����� ����� RI� ZKLFK� DERXW� HLJKW� DUH� RQ�PHGLFLQH�
DQG�KHDOWK��7DEOH���� 

(WKLRSLD�� DV� PRVW� /,&V�� IDFHV� VHYHUDO� FKDOOHQJHV�
DW� WKH� LQGLYLGXDO�DFDGHPLF�UHVHDUFKHU�DQG�RUJDQL�
]DWLRQDO�LQVWLWXWLRQDO�OHYHOV��$W�WKH�LQGLYLGXDO�OHY�
HO�� WKH� PRVW� LPSRUWDQW� FKDOOHQJH� LV� WKDW� QRW� DOO�
DFDGHPLFV�SXEOLVK�LQ�ORFDO�MRXUQDOV��)DFWRUV�OHDG�
LQJ� WR� WKLV� ORZ� OHYHO� RI� SXEOLFDWLRQV� LQFOXGH� ODFN�
RI� FRPPLWPHQW� DQG� PRWLYDWLRQ�� ODFN� RI� H[SHUL�
HQFH� DQG� H[SRVXUH� WR� SXEOLVKLQJ�� MRXUQDO� ODQ�
JXDJH�� LQDGHTXDWH� LQIRUPDWLRQ�� NQRZOHGJH� DQG�
VNLOOV� WR� DFFHVV� DFFUHGLWHG� MRXUQDOV�� OHQJWK\�ORQJ�
SXEOLFDWLRQ�SURFHVV��KHDY\�ZRUN�RYHUORDG��ODFN�RI�
VXSSRUW�IURP�WKH�XQLYHUVLWLHV������ 
 
$W�WKH�RUJDQL]DWLRQ�LQVWLWXWLRQ�OHYHO��VHYHUDO�EDUUL�
HUV� KDYH� EHHQ� LGHQWLILHG�� /DFN� RI� LQIUDVWUXFWXUH�
DQG� HTXLSPHQW� –� IRU� H[DPSOH�� OHVV� WKDQ� ���� RI�
WKH�SRSXODWLRQ�KDG�DFFHVV� WR� LQWHUQHW�DQG� WKHUH� LV�
DQ�RYHUDOO�XQGHULQYHVWPHQW�LQ�UHVHDUFK�LQIUDVWUXF�
WXUH������–�LV�DQ�HQGXULQJ�SUREOHP������H[DFHUEDW�
HG�E\�ODFN�RI�FRRUGLQDWLRQ�DPRQJ�LQVWLWXWLRQV������
HYHQ�WKRXJK�WKH\�WHQG�WR�FRQFHQWUDWH�LQ�IHZ�JHR�
JUDSKLFDO�ORFDWLRQV������ 
 
$XWKRUV� DQG� HGLWRUV� WHQG� WR� DJUHH� RQ� DVVHVVLQJ�
LQVWLWXWLRQDO� FKDOOHQJHV� EXW� GLIIHU� RQ� LQGLYLGXDO�
VNLOOV� DV� EDUULHUV� �7DEOH� ��� ������ /DFN� RI�OLPLWHG�
IXQGLQJ�LV�D�EDUULHU������HYHQ�WKRXJK�WKHUH�LV�VXE�
VWDQWLDO� LQFUHDVH�LQ�UHFHQW�\HDUV�DQG�ZLWK�D�*URVV�
GRPHVWLF� ([SHQGLWXUH� LQ� 5HVHDUFK� DQG� 'HYHORS�
PHQW��*(5'��RI������LQ������PXFK�KLJKHU�WKDQ�
WKH�DYHUDJH�IRU�66$�RU�/,&������� 



���� 

 

 

 

 

 

 

 

 

 

 

�3RRU�UHVHDUFK�FXOWXUH��ODFN�RI�QDWLRQDO�TXDOLW\�DVVXUDQFH�
V\VWHP� ������ VKRUWDJH�RI� VNLOOHG�� H[SHULHQFHG� DQG�PRWL�
YDWHG�UHYLHZHUV�HWF��FRPSRXQG�WKH�FKDOOHQJHV��$OO�WKHVH�
FKDOOHQJHV� WHQG� WR� VWDQGRXW� LQ� FOLQLFDO� WULDOV� LQ� /,&� LQ�
FOXGLQJ�(WKLRSLD� �����7KHUH�DUH�DOVR�D�JURZLQJ�QXPEHU�
RI� RSSRUWXQLWLHV�� 7KH� UHFRJQLWLRQ� RI� WKH� LPSRUWDQFH� RI�
HYLGHQFH-EDVHG�GHFLVLRQV����������VXSSRUWHG�E\�LQFUHDVH�
LQ�GLVVHPLQDWLRQ�DQG�LPSOHPHQWDWLRQ�UHVHDUFK��LQFOXGLQJ�
LQ�(WKLRSLD� ���������7KLV�� LQ� WKH� FRQWH[W� RI� UDSLG� VRFLDO�
DQG�HFRQRPLF�JURZWK�–�³/LRQV�RQ�WKH�0RYH´������-�KDV�
WKH� SRWHQWLDO� WR� VWUHQJWKHQ� UHVHDUFK� FDSDFLW\� LQ� /,&V��
LQFOXGLQJ�WKRVH�LQ�FRQIOLFW�VLWXDWLRQV������� 
 
7KH�QHFHVVLW\�RI�LQFUHDVLQJ�WKH�UROH�RI�IHPDOH�UHVHDUFK�
HUV�LQ�LQFUHDVLQJ�UHVHDUFK�SURGXFWLYLW\��D�FKDOOHQJH�JORE�
DOO\� ����� DQG� LQ� (WKLRSLD� ������ LV� JDLQLQJ� UHFRJQLWLRQ��
7KHUH�LV�DOVR�LPSURYHPHQW�LQ�UHVHDUFK�HWKLFV�������JURZ�
LQJ� UHFRJQLWLRQ� RI� DFDGHPLF� SXEOLVKLQJ� DV� WKH� SULPDU\�
YHKLFOH� IRU� WKH� DGYDQFHPHQW� RI� VFLHQWLILF� NQRZOHGJH�
�����DQG�VFKRODUO\�DUWLFOHV�DV�GHFLVLYH�LQ�LQGLFDWLQJ�VRFL�
HWDO� SUREOHPV� DQG� ILOOLQJ� WKH� JDSV� ZKHQ�� LQ� SDUWLFXODU��
FRXSOHG�ZLWK� LQWHJUDWHG� NQRZOHGJH� WUDQVODWLRQ�SODWIRUP�
�,.7�3�� LQLWLDWLYHV� ���-����� ,Q� WKLV� FRQQHFWLRQ�� WKHUH�
KDYH� EHHQ� LQFUHDVLQJ� FDOOV� IRU� VFLHQWLILF� DFDGHPLHV� DQG�
LQGLYLGXDO�UHVHDUFKHUV�WR�ZRUN�KDUGHU�WR�HQJDJH�WKH�SXE�
OLF��³,I�\RXU�VFLHQFH�GRHVQ¶W�DIIHFW� WKH� OLIH�RI�\RXU�SHR�
SOH��QRERG\�FDUHV�DERXW�\RX´����� 
 
�7DEOH����$XWKRUV�DQG�HGLWRUV�UDWLQJ�RI�FKDOOHQJHV�LQ�
SXEOLVKLQJ�DUWLFOHV 
�$GDSWHG�IURP���� 

�����7KH� LPSRUWDQFH�RI� VXFK� FROODERUDWLRQV� ORRPV�
SURPLQHQWO\�LQ�WLPHV�RI�FULVLV�VXFK�DV�WKH�&29,'-
��� SDQGHPLF� ����� ZLWK� VRPH� ZRQGHULQJ� ³ZK\� LW�
KDG�WR�WDNH�VXFK�D�JLJDQWLF�KXPDQ�WUDJHG\�IRU�XV�WR�
ZRUN�WRJHWKHU´�������7KHVH�FROODERUDWLRQV�FRXOG�EH�
EHWZHHQ�FRXQWULHV�–�(WKLRSLD��IRU�H[DPSOH��FROODE�
RUDWLQJ�ZLWK� RYHU� ��� FRXQWULHV� LQ� ����� ������ FRQ�
VRUWLD�� UHJLRQDO� RUJDQL]DWLRQV� VXFK� DV� (XURSHDQ�
8QLRQ� �(8�� DQG�$IULFDQ�8QLRQ� �$8��RU� WKH�GLDV�
SRUD�DQG�FRXOG��SRWHQWLDOO\��EH�IDFLOLWDWHG�E\� WHFK�
QRORJLFDO�GHYHORSPHQW�LQ�GDWD�KDQGOLQJ�LQ�SDUWLFX�
ODU��*XLGHOLQHV�IRU�ULJRU�LQ�GHVLJQ��LPSOHPHQWDWLRQ�
DQG� UHSRUWLQJ� ����� DQG� PHDVXUHV� WR� UHGXFH� ZDVWH�
DQG� ELDV� ����� DUH� DOVR� SURPLVLQJ�� 7KHUH� DUH� DOVR�
DWWHPSWV� WR� DFKLHYH�JUHDWHU� DFFHVVLELOLW\�� WUDQVSDU�
HQF\� DQG� DFFRXQWDELOLW\� IRU� UHVHDUFK� VWXGLHV� GH�
VLJQHG�WKURXJK�GLJLWDO�REMHFW�LGHQWLILHUV��'2,V��DQG�
RWKHUV� VXFK� DV� WKH� ,QLWLDWLYH� IRU� 2SHQ� $EVWUDFWV�
�,�2$�������JOREDOO\�DQG� WR� LQFUHDVH� WKH�YLVLELOLW\�
RI� (WKLRSLDQ�$IULFDQ� NQRZOHGJH� SURGXFWLRQ� DQG�
UHVHDUFK�RXWSXWV�DW�WKH�JOREDO�OHYHO������ 
7KH� SRWHQWLDO� RI� WKH� UDSLGO\� LQFUHDVLQJ� QXPEHU� RI�
DFDGHPLF� FHQWHUV� FRXOG� EH� SURPLVLQJ� IRU�
NQRZOHGJH� DFTXLVLWLRQ� DQG� DFDGHPLF� SXEOLVKLQJ��
(WKLRSLD� LV� D� UHODWLYHO\� ODWH� VWDUWHU� LQ� WKH� KLJKHU�
HGXFDWLRQ� µPDVVLILFDWLRQ¶� ZKLFK� VWDUWHG� LQ� WKH�
����V� LQ� WKH�86$� DQG� (XURSH� ������ (WKLRSLD� KDG�
RQO\�WZR�XQLYHUVLWLHV�LQ�������LQFUHDVHG�WKHP�WR����
E\� ����� DQG� ��� E\� ����� ����� DQG� VRPH� ��� DQG�
FRXQWLQJ� E\� ����� ������ µ0DVVLILFDWLRQ¶�� FRQVLG�
HUHG�LQHYLWDEOH�DV�³LW�DOORZV�VROYLQJ�WKH�SUREOHP�RI�
NQRZOHGJH� JHQHUDWLRQ� DQG� GLVVHPLQDWLRQ� «�
>DQG@�����KHOSV�LQGLYLGXDOV�WR�DFKLHYH�WKH�VXEMHFWLYH�
ZHOOEHLQJ�DQG��SURIHVVLRQDO�DQG�LQGLYLGXDO�RULHQWD�
WLRQ��DQG�DOORZV�D�ZLGH�UDQJH�RI�GHYHORSPHQW�DQG�
UHVHDUFK�SURMHFWV� WR�EH�KDQGOHG�E\�PRUH�TXDOLILHG�
VWDII´� ������+RZHYHU�� LW� FRXOG� OHDG� WR�PDMRU� FKDO�
OHQJHV�LQ�TXDOLW\�RI�UHVHDUFK�DQG�NQRZOHGJH�JHQHU�
DWLRQ� ����� XQOHVV� VXSSRUWHG� E\� H[SDQGHG� DQG� LQ�
FUHDVHG�IXQGLQJ�VXSSRUW���������� 
$� QXPEHU� RI� PHDVXUHV�� LQ� DGGLWLRQ� WR� H[SDQGLQJ�
DQG� LQFUHDVLQJ� IXQGLQJ�� KDYH� EHHQ� VXJJHVWHG� WR�
DOOHYLDWH�WKH�TXDOLW\�SUREOHPV��LQFOXGLQJ�WKH�HVWDE�
OLVKPHQW�RI�µUHVHDUFK�XQLYHUVLWLHV¶��,W�KDV�EHHQ�VXJ�
JHVWHG�WKDW�SULRULW\�EH�JLYHQ�WR�FROODERUDWLRQV�ZLWK�
HVWDEOLVKHG�XQLYHUVLWLHV�WKDW�DUH�DOUHDG\�HQJDJHG�LQ�
UHVHDUFK�� ZLWK� D� YLHZ� WR� FUHDWLQJ� QDWLRQDO� UROH�
PRGHOV� IRU� UHVHDUFK� SURGXFWLRQ� DQG� PDQDJHPHQW�
������ 7KHUH� DUH� DOVR� LQFUHDVLQJ� FDOOV� WR� LPSURYH�
VXSSRUW� WR� HDUO\-FDUHHU� VFLHQWLVWV� ZLWK�� LQ� SDUWLFX�
ODU��DSSURSULDWH�PHQWRUVKLS������ 
 
&RQWULEXWLRQV�RI�WKH�(WKLRSLDQ�0HGLFDO�-RXUQDO�
�(0-� 
 
(0-�KDV��WKURXJK�WKLFN�DQG�WKLQ��OHYHUDJLQJ�RSSRU�
WXQLWLHV� DQG� PLWLJDWLQJ� FKDOOHQJHV�� VXUYLYHG� –� LQ�
IDFW�WKULYHG�–�IRU����\HDUV��7KH�(WKLRSLDQ�0HGLFDO�
$VVRFLDWLRQ��(0$��DQG�LWV�PHPEHUV��$GGLV�$EDED�
8QLYHUVLW\��$$8��DQG�RWKHU�XQLYHUVLWLHV��D�QXPEHU�

&KDOOHQJH $XWKRUV (GLWRUV 

,QVXIILFLHQW�EXGJHW ���� ���� 

/DFN�RI�LQFHQWLYH�PRWLYDWLRQ ���� ���� 

/HQJWK\�ORQJ�SXEOLFDWLRQ�SUR�
FHVV 

���� ���� 

&KRRVLQJ�ZKHUH�WR�SXEOLVK ���� ���� 

/LPLWHG�ODQJXDJH�FRPSHWHQFH�
LQ�ZULWLQJ�DUWLFOHV 

���� ���� 

/DFN�RI�UHVHDUFK�VNLOOV ���� ���� 

1RWHV��� 1RW�DW�DOO��� /HVVHU�H[WHQW��� 8QFHUWDLQ��
� 6RPH�H[WHQW��� *UHDW�H[WHQW� 

 ,W� KDV� EHHQ� GHPRQVWUDWHG� WKDW� ORFDO� LQYHVWLJDWRU-
LQLWLDWHG� VWXGLHV� DUH� PRUH� OLNHO\� WR� EH� LPSOHPHQWHG�
HYHQ� WKRXJK� VRPH� LQGLFDWH� SHUFHLYHG� SUHIHUHQFH� WR�
HYLGHQFH� JHQHUDWHG� E\� LQWHUQDWLRQDO� H[SHUWV� ������
7KHUH�DUH�QRWDEOH�LQFUHDVHV�LQ�VSHFLDOL]DWLRQ������DQG�
FROODERUDWLYH�UHVHDUFK���������RI�WKH�WUDQV-GLVFLSOLQDU\�
UHVHDUFK� DQG� FRPPXQLW\-EDVHG� SDUWLFLSDWRU\� UHVHDUFK�
W\SHV�������7KLV�WUHQG�LV�ERXQG�WR�DFFHOHUDWH�GULYHQ�E\�
FRQWLQXRXV�FKDOOHQJHV�WR�DGDSW�WR�FKDQJHV�LQ�WKH�JORE�
DO� DQG� ORFDO� HQYLURQPHQW� -� ³7R� PDNH� JOREDO� KHDOWK�
WUXO\�JOREDO�LV� WR�PDNH�JOREDO�KHDOWK�WUXO\� ORFDO´����-



���� 

 

 
 

RI�JRYHUQPHQW�DQG�QRQ-JRYHUQPHQW��KHDOWK��RUJDQL�
]DWLRQV�KDYH�PDGH�HQRUPRXV�FRQWULEXWLRQV�� 
 
+RZHYHU�� WKH� PDMRU� EXUGHQ� ZDV� RQ� WKH� (GLWRULDO�
%RDUG�PHPEHUV�DQG�(GLWRUV-LQ-&KLHI��$OO�ZHUH�YRO�
XQWHHUV�ZLWK� KHDY\� DFDGHPLF� DQG�RU� VHUYLFH�GXWLHV��
FRQWULEXWLQJ� LQ� WKHLU� VSDUH� WLPH� ZLWKRXW� DQ\� FRP�
SHQVDWLRQ� H[FHSW� WKH� VDWLVIDFWLRQ� RI� FRQWULEXWLQJ� WR�
WKH�GHYHORSPHQW�RI�WKHLU�SURIHVVLRQ�DQG�UHFRJQLWLRQ�
E\�WKHLU�SHHUV� 
�7KH�%RDUG�KDG��RQ�DYHUDJH��DERXW����PHPEHUV�ZLWK�
VRPH�VHUYLQJ�IRU�VHYHUDO�WHUPV��7KXV��VRPH����SUR�
IHVVLRQDOV� IURP� YDULRXV� PHGLFDO� DQG� KHDOWK� ILHOGV�
KDYH�VHUYHG�RQ�WKH�%RDUG��:KLOH�PRVW�ZHUH�IRUHLJQ�
HUV� LQ� WKH� ILUVW� IHZ� \HDUV�� (WKLRSLDQV� SUHGRPLQDWHG�
LQ�ODWHU�GHFDGHV�������7DEOH������ 
 
7DEOH����(0-��$YHUDJH�1XPEHU �5DQJH�RI 
(GLWRULDO�%RDUG�0HPEHUV�E\�'HFDGH�����-���� 

  
'HFDGH  

1XPEHU 

7RWDO (WKLRSL�
DQ 

)RUHLJQHU 

����V �� � � 

����V �-� � �-� 

����V �-�� �-� �-� 

����V �-�� � �-� 

����V �-�� �� �-� 

6RXUFH��$GDSWHG�IURP��� 

7KH� KHDY\� EXUGHQ� RI� HQVXULQJ� WKH� UHOHYDQFH�� TXDOLW\�
DQG�WLPHOLQHVV�RI�WKH�MRXUQDO�GHSHQGHG�RQ�WKH�(GLWRU-
LQ-&KLHI��7KLV��XQGHU�DQ\�FLUFXPVWDQFHV�EXW�WKH�PRUH�
VR�LQ�WKH�(WKLRSLDQ�FRQWH[W�� LV�D�GDXQWLQJ�WDVN�DQG�DOO�
��� (GLWRU-LQ-&KLHIV� RI� WKH� ODVW� ��� \HDUV� �7DEOH� ���
VKRXOG� EH� DSSUHFLDWHG� IRU� WKHLU� GHGLFDWLRQ� DQG� UHVLOL�
HQFH� DV� EHQHIDFWRUV� RI� WKH� GHYHORSPHQW� RI� PRGHUQ�
PHGLFLQH�LQ�(WKLRSLD��6SHFLDO�PHQWLRQ�VKRXOG�EH�PDGH�
RI�'U��2VFDU�%DUU\�ZKR��QRW�RQO\�SOD\HG�D�PDMRU�UROH�
LQ� ODXQFKLQJ� WKH�-RXUQDO��EXW��DV�(GLWRU-LQ-&KLHI��VDZ�
LW�WKURXJK�WKH�GLIILFXOW�ILUVW�\HDUV��DQG�ODLG�D�VROLG�EDVLV�
IRU� LWV� UHFRJQLWLRQ� DQG�GHYHORSPHQW��3URI�1HELDW�7H�
IHUL��DV�WKH�ILUVW�(WKLRSLDQ�DQG�3URIHVVRUV�/HLWKHDG�DQG�
6LOHVKL� /XOVHJHG�� WKH� ORQJHVW� VHUYLQJ�� DOVR� GHVHUYH�
VSHFLDO�UHFRJQLWLRQ 
&RQFOXVLRQ 
7KHUH� LV�D�FOHDU� LPEDODQFH� LQ� WKH�UHVHDUFK�RXWSXW�DQG�
SXEOLFDWLRQV�EHWZHHQ� WKH�JOREDO�QRUWK�DQG�VRXWK��7KH�
FKDOOHQJHV�IDFHG�E\�UHVHDUFKHUV�DQG�DFDGHPLFV�DFURVV�
/0,&V� KDYH� D� FRPSOH[� LQWHUSOD\� RI� LQGLYLGXDO� DQG�
LQVWLWXWLRQDO�OHYHO�IDFWRUV��,QIUDVWUXFWXUH�DQG�UHVRXUFH-
UHODWHG�FRQVWUDLQWV�XQGHUOLH�WKH�FKDOOHQJHV�IDFHG�ZKLOH�
LQGLYLGXDO�FDSDFLW\�DQG�VNLOO�IXHO�WKH�GLIILFXOWLHV�IDFHG��
2Q�WKH�RWKHU�KDQG��DFDGHPLF�UHVHDUFK�FHQWHUV��VFLHQFH�
OLWHUDF\�� DQG� HYLGHQFH-EDVHG� GHFLVLRQ-PDNLQJ DUH� LQ�
FUHDVLQJ�UDSLGO\��7KH�LQFUHDVLQJ�QXPEHU�RI�ORFDO�SODW�
IRUPV�IRU�GLVVHPLQDWLRQ�DQG�DGYRFDF\�RI�UHVHDUFK�DQG�
LQQRYDWLRQ� -� ORFDO� PHGLFDO�KHDOWK� MRXUQDOV� -�� DQ� LQ�
FUHDVLQJ�QXPEHU�RI�DFDGHPLF�WUDLQLQJ�FHQWHUV��LPSURY�
LQJ�DYDLODELOLW\�RI�IXQGLQJ�DQG�RWKHU�UHVRXUFHV�WR�VXS�
SRUW�UHVHDUFKHUV��DQG�RSHQ�DFFHVV�WR�SXEOLVKHG�DUWLFOHV�
DUH� VRPH� RI� WKH� SRVLWLYH� GHYHORSPHQWV� IRVWHULQJ� WKH�
JURZWK�RI�UHVHDUFK�DQG�DFDGHPLF�SXEOLVKLQJ�LQ�(WKLR�
SLD�� 6XVWDLQLQJ� DQ� DFDGHPLF� SXEOLFDWLRQ� E\� (0-� IRU�
��� \HDUV� LQ� WKH� FRPSOH[� FRQWH[W� RI�(WKLRSLD� LV� QRW� D�
VPDOO�IHDW��$V�REVHUYHG�RYHU����\HDUV�DJR��³,Q�DOO�WKLV�
IOX[�>KLJK�WXUQRYHU�RI�HGLWRUV@� 
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7DEOH����(0-��(GLWRU -LQ-&KLHI�&KDLUSHUVRQ������-���� 

'U�%�2VFDU�%DUU\ ����-���� 'U�&KDUOHV�/DUVRQ ����-���� 

3URI�&KDUOHV�6�/HLWKHDG ����-���� 'U�+DJRV�%H\HQH ����-����� 

'U�&UDLJ�.�:DOODFH ����-���� 3URI�.HEHGH�2OL ����-���� 

3URI�1HELDW�7HIDUL ����-���� 3URI�6LOHVKL�/XOVHJHG ����-���� 

3URI�-HPDO�$EGXONDGLU ����-���� 'U�0HVILQ�$UD\D ����-���� 

3URI�'HPLVVLH�+DEWH ����-���� 3URI�'HPLVVLH�+DEWH ����-���� 

3URI�0RUWHQ�+DUERH ���� 3URI�6LOHVKL�/XOVHJHG ����-���� 

'U�7HNHOHPDULDP�$\HOH ����-���� 3URI�0LUNX]LH�:ROGLH ����-3UHVHQW 

'U�)UDQFHV�7�/HVWHU ����-����       
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 LW� LV�KDUG�HQRXJK� WR�EXLOG�VWHDGLO\�DQG�SURJUHVVLYHO\��
KDUGHU�VWLOO�WR�EXLOG�ZLWK�ZLVGRP�DQG�IRUHVLJKW��+DUG�
DV� LW� PD\� EH�� KRZHYHU�� WKH� DWWHPSW� PXVW� EH�
PDGH´�������,Q�VSLWH�RI�PDQ\�FKDOOHQJHV��D�QXPEHU�RI�
PHDVXUHV� KDYH� EHHQ� WDNHQ� WR� LQFUHDVH� DQG� HQ�
VXUH VWHDG\� JURZWK� DQG� LQWHJULW� RI� WKH� SXEOLFDWLRQ��
7KH� UROH� RI� YROXQWHHUV� VHUYLQJ� DV� HGLWRUV-LQ-FKLHI��
HGLWRULDO� ERDUG�PHPEHUV�� DQG� SHHU� UHYLHZHUV� LQ� SUR�
PRWLQJ� DQG� UHDOL]LQJ� DFDGHPLF� SXEOLVKLQJ� FDQQRW� EH�
RYHUVWDWHG�� (QKDQFLQJ� (0-¶V� RUJDQL]DWLRQDO�� LQVWLWX�

WLRQDO� FDSDFLW\�� LQFUHDVLQJ� LWV� QDWLRQDO� DQG� LQWHUQD�
WLRQDO� UHFRJQLWLRQ�� DQG� LQFUHDVLQJ� WKH� TXDOLW\�� IUH�
TXHQF\�� DFFHVVLELOLW\�� DQG� LPSDFW� RI� SXEOLVKHG� DUWL�
FOHV� ZLOO� UHTXLUH� LQIRUPHG� DWWHQWLRQ� IURP� WKH� QH[W�
JHQHUDWLRQ�RI�HGLWRUV��(0-�VKRXOG�SUHSDUH�DQG�VWULYH�
WR� H[SORLW� HPHUJLQJ� RSSRUWXQLWLHV� WR� H[SDQG� DQG�
WKULYH� SURDFWLYHO\�� 5HVXOWV� REWDLQHG� LQ� WKH� ODVW� ���
\HDUV� LQ� YHU\� FKDOOHQJLQJ� FLUFXPVWDQFHV� DXJXU� ZHOO�
IRU�WKH�IXWXUH� 

� 
5HIHUHQFHV 
 
�� 0LOOV�'��5RELQVRQ�1��'HPRFUDWLVLQJ�0RQRJUDSK�3XEOLVKLQJ�RU�3UH\LQJ�RQ�5HVHDUFKHUV"�6FKRODUO\�5HFRJ�

QLWLRQ�DQG�*OREDO�µ&UHGLELOLW\�(FRQRPLHV¶��6FLHQFH�DV�&XOWXUH��������������-�����
'2,�������������������������������� 

�� /XHVFKHU�70��YDQ�6FKDONZ\N��$IULFDQ�XQLYHUVLW\�SUHVVHV�DQG�WKH�LQVWLWXWLRQDO�ORJLF�RI�WKH�NQRZOHGJH�FRP�
PRQV��/HDUQHG�3XEOLVKLQJ��������������–���� 

�� 6DODPHK�3���.RORNRWURQL�4��&RQVWDQWLQRX�&��5HVHDUFK��UDQNLQJ��DQG�XQLYHUVLW\�EUDQGLQJ��,QYHVWPHQW�IRU�
H[FHOOHQFH�LQ�KHDOWK�SURIHVVLRQV¶�HGXFDWLRQ��3KDUPDF\�(GXFDWLRQ���������������-����KWWSV���
GRL�RUJ����������SH����������������� 

�� %XUDQ\L�6��,V�WKH�VWDJJHULQJO\�SURILWDEOH�EXVLQHVV�RI�VFLHQWLILF�SXEOLVKLQJ�EDG�IRU�VFLHQFH"�7KH�*XDUGLDQ�
7XH����-XQ������ 

�� %UDVVLQJWRQ�/��(G���5HVHDUFK�(YDOXDWLRQ��3DVW��SUHVHQW�DQG�IXWXUH��+(3,�5HSRUW������+LJKHU�(GXFDWLRQ�
3ROLF\�,QLWLDWLYH������� 

�� 0LQLVWU\�RI�6FLHQFH�DQG�+LJKHU�(GXFDWLRQ��026+(���*XLGHOLQH�IRU�$FDGHPLF�3XEOLVKLQJ�DQG�3URPRWLRQ��
0R6+(��-XO\�����������$GGLV�$EDED� 

�� /DULYLqUH�9��+DXVWHLQ�6��0RQJHRQ�3��7KH�2OLJRSRO\�RI�$FDGHPLF�3XEOLVKHUV�LQ�WKH�'LJLWDO�(UD��3/R6�21(�
������������H���������GRL����������MRXUQDO�SRQH�������� 

�� &RXQFLO�RQ�+HDOWK�5HVHDUFK��&2+5('���+HDOWK�5HVHDUFK�LQ�(WKLRSLD�-�$�FRXQWU\�RYHUYLHZ��������KWWSV���
ZZZ�FRKUHG�RUJ�GRZQORDGV�����SGI 

�� /XOVHJHG�6��+RZH�5��(YDOXDWLRQ�RI�VFKRODUO\�SXEOLFDWLRQV��3UDFWLFH�DQG�SURVSHFWV�IRU�(WKLRSLD��(WKLRS�0HG�
-�������������-�� 

��� 6DOHK�6��0DVHNHOD�5��+HLQ]�(��$ELPEROD�6��RQ�%HKDOI�RI�WKH�(TXLWDEOH�$XWKRUVKLS�&RQVHQVXV�6WDWHPHQW�
*URXS��0RUWRQ�%��HW�DO��(TXLW\�LQ�JOREDO�KHDOWK�UHVHDUFK��$�SURSRVDO�WR�DGRSW�DXWKRU�UHIOH[LYLW\�VWDWHPHQWV��
3/26�*ORE�3XEOLF�+HDOWK������������H���������KWWSV���GRL�RUJ���������MRXUQDO��SJSK�������� 

��� ,&0-(��5HFRPPHQGDWLRQV�IRU�WKH�&RQGXFW��5HSRUWLQJ��(GLWLQJ��DQG�3XEOLFDWLRQ�RI�6FKRODUO\�:RUN�LQ�
0HGLFDO�-RXUQDOV��8SGDWHG�0D\�������KWWSV���ZZZ�LFPMH�RUJ�LFPMH-UHFRPPHQGDWLRQV�SGI 

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���,QYHVWLQJ�LQ�+HDOWK�5HVHDUFK�DQG�'HYHORSPHQW��5HSRUW�RI�WKH�$G�+RF�
&RPPLWWHH�RQ�+HDOWK�DQG�5HVHDUFK�5HODWLQJ�WR�)XWXUH�,QWHUYHQWLRQ�2SWLRQV��:+2�������*HQHYD��KWWSV���
ZZZ�VFLUS�RUJ����6������MPEQWYQVMW�DDGNR]MH�������UHIHUHQFH�UHIHUHQFHVSDSHUV�DVS["
UHIHUHQFHLG ������� 

��� $J\HSRQJ�,$��6HZDQNDPER�1��%LQDJZDKR�$��&ROO-6HFN�0��&RUUDK�7��(]HK�$��HW�DO��7KH�SDWK�WR�ORQJHU�
DQG�KHDOWKLHU�OLYHV�IRU�DOO�$IULFDQV�E\�������WKH�/DQFHW�&RPPLVVLRQ�RQ�WKH�IXWXUH�RI�KHDOWK�LQ�VXE-6DKDUDQ�
$IULFD��/DQFHW����������������–����$FFHVVHG�DW�KWWS���G[�GRL�RUJ����������6����-�������������-;� 

��� :RUOG�%DQN��:%��DQG�(OVHYLHU��$�GHFDGH�RI�GHYHORSPHQW�LQ�VXE-6DKDUDQ�$IULFDQ�VFLHQFH��WHFKQRORJ\��
HQJLQHHULQJ�	�PDWKHPDWLFV�UHVHDUFK��$�5HSRUW�E\�WKH�:RUOG�%DQN�DQG�(OVHYLHU������ZRUOGEDQN�RUJ�DIULFD�
VWHP�UHVHDUFK�UHSRUW��� 

��� :HOGHJLRUJLV�.$��$QDO\VLV�RI�VFLHQFH��WHFKQRORJ\��DQG�LQQRYDWLRQ�SROLF\�DQG�LWV�FKDOOHQJHV�LQ�(WKLRSLD��DQ�
HPSKDVLV�RQ�WKH�UROH�RI�+(,6��,QWHUQ�-�&XU�5HV�����������������-������ 

��� &RQQ�5:��&URZ�00��)ULHQG�&0��0F1XWW�0��7KH�1H[W����<HDUV�RI�86�6FLHQFH�DQG�,QQRYDWLRQ�3ROLF\��
$Q�,QWURGXFWLRQ��$�GLVFXVVLRQ�RI�7KH�1H[W����<HDUV�RI�6FLHQFH�3ROLF\��,VVXHV�LQ�6FLHQFH�DQG�7HFKQRORJ\��
-XO\�����������KWWSV���LVVXHV�RUJ�WKH-QH[W-��-\HDUV-RI-XV-VFLHQFH-DQG-LQQRYDWLRQ-SROLF\-DQ-LQWURGXFWLRQ� 

��� 6RRU\DPRRUWK\�5��6FLHQFH�LQ�$IULFD��&RQWHPSRUDU\�7UHQGV�LQ�5HVHDUFK��-RXUQDO�RI�6FLHQWRPHWULF�5HV��
���������������-���� 

��� +DVQLGD�$���%RUVW�5$���-RKQVRQ�$0���5DKPDQL�15���YDQ�(OVODQG�6/���.RN�02��0DNLQJ�KHDOWK�V\VWHPV�
UHVHDUFK�ZRUN��WLPH�WR�VKLIW�IXQGLQJ�WR�ORFDOO\�OHG�UHVHDUFK�LQ�WKH�6RXWK��7KH�/DQFHW�*OREDO�+HDOWK����������
H��-H��� 



���� 

 

 ��� 7X\LVKLPH�+�HW�DO��$XWKRUVKLS�'LVWULEXWLRQ�DQG�8QGHU-5HSUHVHQWDWLRQ�RI�6XE-6DKDUDQ�$IULFDQ�$XWKRUV�LQ�
*OREDO�2QFRORJ\�3XEOLFDWLRQV��-&2�*OREDO�2QFRORJ\���������H�������� 

��� 1RRU�$0��������&RXQWU\�RZQHUVKLS�LQ�JOREDO�KHDOWK��3/26�*ORE�3XEOLF�+HDOWK�������H���������KWWSV���
GRL�RUJ���������MRXUQDO��SJSK�������� 

��� 0DDVVHQ�3��6WUDWHJLF�SDUWQHUVKLS�RIIHUV�D�QHZ�HUD�LQ�FROODERUDWLRQ��8QLYHUVLW\�:RUOG�1HZV�����0DUFK������ 
��� 0LOOV�'��6RPH�WKRXJKWV�RQ�KRZ�WR�FRQIURQW�ELEOLRPHWULF�FRORQLDOLW\��8QLYHUVLW\�:RUOG�1HZV����-���2FWREHU�

����� 
��� -LPRK�$��6PLW�/\QQH��1HZ�LQLWLDWLYH�FRQWULEXWHV�WR�HQVXULQJ�HTXLW\�LQ�UHVHDUFK��6XSSRUW�IRU�DXWKRUV�IURP�

RYHU����FRXQWULHV�WR�SXEOLVK�2SHQ�$FFHVV�DW�QR�FRVW��1DWXUH�������GRL��KWWSV���GRL�RUJ���������G�����-���-
�����-� 

��� &KDXGKXUL 00��0NXPED /��5DYHHQGUDQ <��6PLWK�5'��'HFRORQLVLQJ�JOREDO�KHDOWK��EH\RQG�µUHIRUPDWLYH¶�
URDGPDSV�DQG�WRZDUGV�GHFRORQLDO�WKRXJKW��%0-�*OREDO�+HDOWK��������H��������GRL����������EPMJK-����-
������ 

��� 3DUNKXUVW�-��/HLU�6��:DOOV�+� �9HFFKLRQH�(� �/LYHUDQL�0��(YLGHQFH�DQG 3ROLF\�LQ $LG-'HSHQGHQW�6HWWLQJV��,Q�
-��3DUNKXUVW�HW�DO���HGV����(YLGHQFH�8VH�LQ�+HDOWK�3ROLF\�0DNLQJ��,QWHUQDWLRQDO�6HULHV�RQ�3XEOLF�3ROLF\��������
S���-����KWWSV���GRL�RUJ������������-�-���-�����-�B�� 

��� 'HPLU�,��+RZ�DQG�:K\�6KRXOG�:H�'HFRORQL]H�*OREDO�+HDOWK�(GXFDWLRQ�DQG�5HVHDUFK"�$QQ�*ORE�+HDOWK��
������������������–���'2,��KWWSV���GRL��RUJ���������DRJK����� 

��� 0DUDLV�'/��7RRKH\�-��(GZDUGV�'��,-VVHOPXLGHQ�&��:KHUH�WKHUH�LV�QR�ODZ\HU��*XLGDQFH�IRU�IDLUHU�FRQWUDFW�
QHJRWLDWLRQ�LQ�FROODERUDWLYH�UHVHDUFK�SDUWQHUVKLSV��#�&RXQFLO�LQ�+HDOWK�5HVHDUFK�IRU�'HYHORSPHQW�
�&2+5('���������*HQHYD 

��� %XPS�-%��$QLHER�,��&RORQLDOLVP��PDODULD��DQG�WKH�GHFRORQL]DWLRQ�RI�JOREDO�KHDOWK��3/26�*ORE�3XEOLF�+HDOWK�
�����������H���������KWWSV����GRL�RUJ���������MRXUQDO�SJSK�������� 

��� )LQNHO�0/��7HPPHUPDQQ�0��6XOHPDQ�)��%DUU\�0��6DOP�0��%LQDJZDKR�$��.LOPDU[�3+��:KDW�'R�*OREDO�
+HDOWK�3UDFWLWLRQHUV�7KLQN�DERXW�'HFRORQL]LQJ�*OREDO�+HDOWK"�$QQDOV�RI�*OREDO�+HDOWK��������������������–
���'2,��KWWSV����GRL�RUJ���������DRJK����� 

��� $NXGLQREL ($��.LOPDU[ 3+��%LEOLRPHWULF�DQDO\VLV�RI�VXE-6DKDUDQ�$IULFDQ�DQG�86�DXWKRUVKLS�LQ�SXEOLFDWLRQV�
DERXW�VXE-6DKDUDQ�$IULFD�IXQGHG�E\�WKH�)RJDUW\�,QWHUQDWLRQDO�&HQWHU������–������%0-�*OREDO�+HDOWK�
�������H��������GRL����������EPMJK-����-������ 

��� %DOXNX�-%���2OXP�5��.DWDJLUD�:��1DPDJDQGD�5��2VDLJERYR�,,��'KLEODZH�$��HW�D��(WKLFV�DSSURYDO�IHHV�FRQ�
VWUDLQ�HDUO\�FDUHHU�UHVHDUFKHUV�LQ�$IULFD��D�FDOO�IRU�DOWHUQDWLYH�ILQDQFLQJ�IRU�HWKLFV�FRPPLWWHHV��7KHU�$GY�,Q�
IHFW�'LV�����������-���WWSV���GRL�RUJ�������������������������� 

��� ����$VHIID�$��,QIHFWLRXV�'LVHDVHV�5HVHDUFK�LQ�(WKLRSLD��WKH�H[SHULHQFH�#$+5,��7KLUG�$QQXDO�6\PSRVLXP�
&(%+$��(YLGHQFH�IRU�$IULFD��,/5,�&DPSXV��$GGLV�$EDED�����$SULO�������KWWSV���DKUL�JRY�HW������������
FHEKD-DQG-DKUL-MRLQWO\-GHOLYHU-D-K\EULG-ZRUNVKRS-RQ-HYLGHQFH-EDVHG-SXEOLF-KHDOWK� 

��� �1DLGRR $9��+RGNLQVRQ 3��/DL�.LQJ /��:DOOLV�$��$IULFDQ�DXWKRUVKLS�RQ�$IULFDQ�SDSHUV�GXULQJ�WKH�&29,'-
���SDQGHPLF��%0-�*OREDO�+HDOWK��������H��������GRL����������EPMJK-����-������ 

��� 5HLGSDWK ''��$OORWH\ 3��7KH�SUREOHP�RI�µWULFNOH-GRZQ�VFLHQFH¶�IURP�WKH�*OREDO�1RUWK�WR�WKH�*OREDO�6RXWK��
%0-�*OREDO�+HDOWK��������H��������GRL����������EPMJK-����-������ 

��� 1DPMRRQ�)%��7UDQVIRUPLQJ�$IULFDQ�6FKRODUO\�:ULWLQJ��3ROLWLFV�RI�.QRZOHGJH�3URGXFWLRQ��0RELOLW\��DQG�
&RQYLYLDOLW\��$IULFDQ�3HDFHEXLOGLQJ�1HWZRUN��$31��/HFWXUH�6HULHV��1R���������� 

��� 1DE\RQJD-2UHP -��$VDPDQL -$��1\LUHQGD 7��$ELPEROD�6��$UWLFOH�SURFHVVLQJ�FKDUJHV�DUH�VWDOOLQJ�WKH�SURJUHVV�
RI�$IULFDQ�UHVHDUFKHUV��D�FDOO�IRU�XUJHQW�UHIRUPV��%0-�*OREDO�+HDOWK��������H��������GRL����������EPMJK-
����-������ 

��� 8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�7UDGH�DQG�'HYHORSPHQW��81&7$'���6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�
3ROLF\�5HYLHZ�RI�(WKLRSLD��8QLWHG�1DWLRQV��������*HQHYD��KWWSV���XQFWDG�RUJ�V\VWHP�ILOHV�RIILFLDO-GRFXPHQW�
GWOVWLFW����G�BHQ�SGI 

��� 1DE\RQJD-2UHP�-��$VDPDQL��-$��0DNDQJD��0��7KH�VWDWH�RI KHDOWK�UHVHDUFK�JRYHUQDQFH�LQ $IULFD��ZKDW�GR ZH�
NQRZ�DQG KRZ FDQ�ZH�LPSURYH"�+HDOWK�5HV�3ROLF\�6\V��������������KWWSV���GRL�RUJ���������V�����-���-
�����-� 

��� )RVFL�0��/RIIUHGD�/��&KDPEHUODLQ�$��1DLGRR�1��$VVHVVLQJ�WKH�QHHGV�RI�WKH�UHVHDUFK�V\VWHP�LQ�(WKLRSLD��5H�
SRUW�IRU�WKH�65,$�SURJUDPPH´�5HSRUW�FRPPLVVLRQHG�E\��7KH�8.�'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��
������ 

��� �ƚŚŝŽƉŝĂŶ )RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��0LQLVWU\�RI�+HDOWK��KWWSV���ZZZ�PRK�JRY�HW�VLWH�(WKLRSLDQB�
)RRGBDQGB'UXJB$XWKRULW\ 

��� )'5(�0LQLVWU\�RI�6FLHQFH�DQG�7HFKQRORJ\��1DWLRQDO�5HVHDUFK�(WKLFV�5HYLHZ�*XLGHOLQH�)LIWK�(GLWLRQ��
KWWSV���ZZZ�VWXGRFX�FRP�URZ�GRFXPHQW�DGGLV-DEDED-XQLYHUVLW\�UHVHDUFK-PHWKRG��-HWKLRSLDQ-QDWLRQDO-HWKLFV-
JXLGHOLQHV��������� 

��� $VHIID�$��(GLWRULDO�-�%XLOGLQJ�EULGJHV�IRU�KHDOWK�UHVHDUFK��(WKLRSLD�DV�SDWKILQGHU��(WKLRS�0HG�-���������������
���-���� 
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