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<RXQJ� SHRSOH¤V� VH[XDOLW\� LV� VRFLDOO\� UHOHYDQW� LQ� D
P\ULDG�RI�ZD\V��2QH�H[DPSOH�LV�SXEOLF�KHDOWK�FRQFHUQV�
6H[XDO�ULVN�WDNLQJ��DVVRFLDWHG�ZLWK�D�ODFN�RI�LQIRUPDWLRQ
DQG� UHFNOHVV� VH[XDO� H[SHULPHQWLQJ�� LV� RIWHQ� WKH� VWDUWLQJ
SRLQW� IRU� EHKDYLRUDO� VWXGLHV� DPRQJ� DGROHVFHQWV� DQG
\RXQJ�DGXOWV� �.R\DPD�HW�DO��������6DQWHOOL�HW�DO��������
ÉWXOKRIHU�� �������2Q� D� JOREDO� VFDOH�� \RXQJ� SHRSOH� DUH
DPRQJ�WKH�SRSXODWLRQV�HVSHFLDOO\�YXOQHUDEOH�WR�+,9�DQG
RWKHU� VH[XDOO\� WUDQVPLWWHG� LQIHFWLRQV� �67,V�� �+LQGLQ�
)DWXVL�� ������ 3DQFKDXG� HW� DO��� ������� 7KXV�� OHYHOV� DQG
SUHGLFWRUV� RI� VH[XDO� ULVN�WDNLQJ� DUH� DQDO\]HG� WR� LQIRUP
SUHYHQWLRQ� DQG� LQWHUYHQWLRQ� SURJUDPV� DLPLQJ� DW� SUR�
WHFWLQJ�\RXQJ�SHRSOH¤V�UHSURGXFWLYH�KHDOWK��,QJKDP��$J�
JOHWRQ�� ������� 3UHYHQWLRQ� RI� VH[XDOO\� WUDQVPLWWHG� LQIHF�
WLRQV� �67,V�� DQG� DGROHVFHQW� SUHJQDQFLHV� UHPDLQV� DW� WKH
FRUH�RI�VRFLHWDO�FRQFHUQV�IRU�\RXQJ�SHRSOH¤V�KHDOWK�

$QRWKHU�DVSHFW� LV�PRUDO�FRQFHUQV��7UDGLWLRQDOO\�� WKH
WRSLF�RI�VH[XDOLW\�KDV�EHHQ�D�EDWWOHJURXQG�ZKHUH�OLEHUDO
DQG�SHUPLVVLYH�VRFLDO�JURXSV�ZRXOG�FKDOOHQJH�WUDGLWLRQ�
DOLVWV�� RIWHQ� UHOLJLRXVO\� LQVSLUHG�� ,Q� WKLV� FRQWH[W�� DGROHV�
FHQW� VH[XDOLW\� KDV� EHHQ� D� SDUWLFXODUO\� VHQVLWLYH� DQG
FKDUJHG� LVVXH�� ,Q� WKH� VHFRQG� KDOI� RI� WKH� SUHYLRXV� FHQ�
WXU\�� ULVLQJ� SRSXODULW\� RI� SUH�PDULWDO� VH[XDO� DFWLYLW\
PDUNHG�WKH�HQG�RI�WUDGLWLRQDO�PRUDOLW\�EDVHG�RQ�WKH�QR�
WLRQ� RI� FKDVWLW\�� ,Q� WKLV� UHVSHFW�� \RXQJ� SHRSOH¤V� VH[XDO
OLEHUDWLRQ� EHFDPH� DQ� DOPRVW� UHYROXWLRQDU\� PRYHPHQW�
ILHUFHO\� FRQWHVWHG� E\� WUDGLWLRQDO� PRUDO� DXWKRULWLHV�� $O�
WKRXJK� WKH� RSSRVLWLRQ� WR� SUH�PDULWDO� VH[XDOLW\� �� PDGH
REVROHWH� E\� VH[�VDWXUDWHG� SRSXODU� FXOWXUH� �0F1DLU�
��������PRVWO\�GLVDSSHDUHG�IURP�SXEOLF�OLIH��DGROHVFHQW
VH[XDOLW\�UHPDLQV�D�FRQWURYHUVLDO�LVVXH��DV�GHPRQVWUDWHG
LQ� GHEDWHV� DERXW� VFKRRO�EDVHG� VH[� HGXFDWLRQ� DQG� FRQ�
FHUQV� UHJDUGLQJ� \RXQJ� SHRSOH¤V� H[SRVXUH� WR� SRUQRJUD�
SK\�� ,Q� WKLV� UHVSHFW�� UHVHDUFK� IRFXVLQJ� RQ� VH[XDO� ULVN�
WDNLQJ�DPRQJ�DGROHVFHQWV�DQG�\RXQJ�DGXOWV�FRQWLQXHV�WR
EH� PRUH� VRFLDOO\� DFFHSWDEOH�� HYHQ� LQ� WKH� GHYHORSHG
ZRUOG��WKDQ�VWXGLHV�WKDW�GHDO�ZLWK�VH[�SRVLWLYH��SOHDVXUH�
RULHQWHG�WRSLFV�

$V� VWXGLHV� RI� \RXQJ� SHRSOH¤V� VH[XDOLW\� RIWHQ� UHIOHFW
ERWK� WKH�KHDOWK�UHODWHG�DQG�PRUDOLW\�UHODWHG� VRFLDO� UHOH�
YDQFH�� WKH\� RIIHU� DQ� LQWULJXLQJ� LQVLJKW� LQWR� UHODWLRQVKLS
EHWZHHQ� VFLHQFH� DQG� VRFLHW\�� 5HFRQVWUXFWLQJ� WKH� GHYH�
ORSPHQW� RI� WKLV� UHVHDUFK� DUHD�� HVSHFLDOO\� LQ� FRXQWULHV
ZLWK� QR� VH[RORJLFDO� WUDGLWLRQ�� VKRXOG� QRW� RQO\� SURYLGH
LQIRUPDWLRQ�DERXW�FKDQJHV� LQ� VH[XDO�PRUHV�DQG�DVVRFL�

DWHG�SOHDVXUHV�DQG�KD]DUGV��EXW�DOVR�D�YLHZ�RI�WKH�VRFLDO
UHJXODWLRQ� RI� VH[XDOLW\� DUWLFXODWHG� ZLWKLQ� UHVHDUFK� RQ
\RXWK�VH[XDOLW\�

7KLV�SDSHU�SUHVHQWV�D� V\VWHPDWLF�RYHUYLHZ�DQG�FULWL�
FDO� DVVHVVPHQW� RI� UHVHDUFK� VWXGLHV� RQ� \RXQJ� SHRSOH¤V
VH[XDOLW\�LQ�6ORYHQLD�DQG�&URDWLD���7KH�DQDO\VLV�FRYHUV�D
SHULRG�RI� DOPRVW� IRXU�GHFDGHV�� IURP� WKH�HDUO\�����V� WR
WKH� SUHVHQW�� WUDFLQJ� FXOWXUDO� DQG� VRFLHWDO� FKDQJHV� WKDW
LQIOXHQFHG�UHVHDUFK�DJHQGD�DQG�WKH�LGHDV�DERXW�DGROHV�
FHQW�VH[XDOLW\�WKDW�VKDSHG�WKHP�

0(7+2'2/2*<

6HYHUDO�LQFOXVLRQ�FULWHULD�JXLGHG�WKH�VHDUFK�IRU�VWXGLHV
WR� EH� UHYLHZHG�� ,W� ZDV� GHFLGHG� WKDW� RQO\� VWXGLHV� ZLWK
FOHDUO\� GHILQHG�PHWKRGRORJ\�� SXEOLVKHG� DV� UHVHDUFK� UH�
SRUWV�RU�LQ�VFKRODUO\�MRXUQDOV�DQG�ERRNV��ZRXOG�EH�WDNHQ
LQWR�DFFRXQW��7KLV� OHIW�RXW�XQSXEOLVKHG� UHVHDUFK� VWXGLHV
SUHVHQWHG� DW� FRQIHUHQFHV�� DV� WKH\� RIWHQ� SURYLGH� LQVXI�
ILFLHQW�LQIRUPDWLRQ�DERXW�WKH�VWXG\�GHVLJQ�DQG�WKH�W\SH�RI
DQDO\VHV� FDUULHG� RXW��:KHQ� QHHGHG�� DWWHQWLRQ�ZDV� DOVR
SDLG� WR�DXWKRUV¤� LQVWLWXWLRQDO�DIILOLDWLRQV�DQG�HGXFDWLRQDO
EDFNJURXQG�WR�YHULI\�WKH�FKDUDFWHU�RI�D�VWXG\�

5HOHYDQW� VWXGLHV� ZHUH� VHDUFKHG� IRU� XVLQJ� QDWLRQDO
HOHFWURQLF�GDWDEDVHV�DQG�FKHFNLQJ�UHIHUHQFHV�OLVWHG�LQ�DO�
UHDG\� VHOHFWHG�SDSHUV��6WXGLHV�DXWKRUHG�E\�HLWKHU�PHGL�
FDO�RU�VRFLDO�VFLHQWLVWV�ZHUH�LQFOXGHG��$�FRXSOH�RI�VWXGLHV
ZHUH� DGGHG� WR� WKH� ILQDO� OLVW� GXULQJ� LQWHUYLHZV�ZLWK� NH\
LQIRUPDQWV��(LJKW�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�FDUULHG
RXW� �IRXU� LQ�&URDWLD�DQG� IRXU� LQ�6ORYHQLD���ZLWK� VRPH�RI
WKH� LQGLYLGXDOV�ZKR�SOD\HG�SLYRWDO� UROHV� LQ� UHVHDUFK�RQ
\RXQJ�SHRSOH¤V�VH[XDOLW\�GXULQJ�WKH�DQDO\]HG�SHULRG��7KH
LQWHUYLHZV�ZHUH� FRQGXFWHG� WR� JDLQ� FRQWH[WXDO� LQIRUPD�
WLRQ�DERXW�WKH�UHOHYDQW�UHVHDUFK��SDUWLFXODUO\�LQ�UHJDUG�WR
SRVVLEOH� UHVWULFWLRQ� UHJDUGLQJ� UHVHDUFK�RQ� WKLV� WRSLF�� 6H�
OHFWHG�VWXGLHV�ZHUH�DQDO\]HG�XVLQJ�D�VWDQGDUGL]HG�PDWUL[
LQ� ZKLFK� HVVHQWLDO� PHWKRGRORJLFDO� GHWDLOV� DQG� PDLQ
ILQGLQJV� ZHUH� HQWHUHG� �FI�� $SSHQGLFHV��� 7KH� EDVLF� ILQ�
GLQJV�UHSRUWHG�LQ�WKH�DSSHQGLFHV�DUH�QRW�GLVFXVVHG�LQ�WKH
IROORZLQJ� VHFWLRQV��ZKLFK� IRFXV� RQ� WKH� VRFLR�KLVWRULFDO
FRQWH[WXDOL]DWLRQ�RI�WKH�VWXGLHV�DQG�WKHLU�ILQGLQJV�
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7KH�DQDO\VLV�RI� UHVHDUFK�RQ�\RXQJ�SHRSOH¤V�VH[XDOLW\
LQ�&URDWLD�DQG�6ORYHQLD� LV�GLYLGHG� LQWR� IRXU�SHULRGV�� WUD�
FLQJ�PDLQ�FKDUDFWHULVWLFV� IRU�ERWK�FRXQWULHV� LQ� HDFK�SH�
ULRG��
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7KH�����V

7KH� VHYHQWLHV� ZHUH� FKDUDFWHUL]HG� E\� LQLWLDO� VXUYH\V
RQ�VH[XDO�EHKDYLRU�RI�\RXQJ�SHRSOH� LQ�&URDWLD��'XULQJ
WKH� VDPH� SHULRG�� WKH� VXUYH\V� LQ� 6ORYHQLD� IRFXVHG� RQ
FRQWUDFHSWLYH�DQG�UHSURGXFWLYH�EHKDYLRU�UDWKHU�WKDQ�WKH
SDWWHUQV�RI�VH[XDO�DFWLYLW\�

&URDWLD��:HVWHUQ�3HUPLVVLYHQHVV�DQG�6RFLDOLVW�<RXWK

7KH� ILUVW� VWXG\� RI� KXPDQ� VH[XDOLW\� LQ� &URDWLD� DS�
SHDUHG�LQ�������7UHQF��%HOXKDQ��������� ,W�ZDV�D�VXUYH\
RI�DGROHVFHQW�VH[XDO�EHKDYLRU�FDUULHG�RXW�RQ�D�VWUDWLILHG
VDPSOH� RI� KLJK�VFKRRO� VWXGHQWV� LQ� WKH� FDSLWDO� FLW\�� 7KLV
IRFXV�RQ�\RXQJ�SHRSOH�ZDV�PRWLYDWHG�E\�LQVWLWXWLRQDO��DV
ZHOO�DV�SHUVRQDO��UHDVRQV��7KH�IRUPHU�ZHUH�UHODWHG�WR�DQ
H[SDQGLQJ�IRFXV�RI�VHUYLFH�GHOLYHU\�DW�WKH�'HSDUWPHQW�RI
)DPLO\� 3ODQQLQJ� RI� WKH� ,QVWLWXWH� IRU� 0RWKHU� DQG� &KLOG
:HOIDUH� LQ� =DJUHE�� $W� WKDW� WLPH�� WKH� 'HSDUWPHQW� ZDV
PRYLQJ� IURP�FDWHULQJ�H[FOXVLYHO\� WR�DGXOWV� WR� LQFOXGLQJ
\RXQJ�SHRSOH��2Q�D� SHUVRQDO� OHYHO�� WKH� VWXG\� UHIOHFWHG
WKH�NHHQ�VH[RORJLFDO� LQWHUHVW� �LQIOXHQFHG�E\�.LQVH\�DQG
VH[�UHVHDUFK�LQ�*HUPDQ\�LQ�WKH�����V��RI�RQH�RI�WKH�WZR
DXWKRUV�� 7KH�PDLQ� UDWLRQDOH� WKDW� WKH� DXWKRUV� VWDWHG� IRU
FDUU\LQJ�RXW�VXFK�D�QRYHO�VWXG\�ZDV�WKH�QHHG�IRU�D��VFL�
HQWLILF� LQTXLU\�� LQWR� FODLPV�� SRSXODU� DW� WKH� WLPH�
VXJJHVWLQJ� WKH� UDPSDQW� LPPRUDOLW\� RI� \RXWK�� 7KH
FRQFHUQ� ZDV� WKDW� VRFLDOLVW� \RXWK� LQ� WKH� IRUPHU
<XJRVODYLD� ZHUH� EHFRPLQJ� GHFDGHQW� DQG� FRUUXSW� E\
:HVWHUQ� KHGRQLVP� H[SUHVVHG� SULPDULO\� LQ� URFN� PXVLF
DQG� VXEFXOWXUDO� OLIHVW\OHV�� 5HVSRQGLQJ� WR� WKLV� PRUDO
SDQLF�� WKH� DXWKRUV� �� D� SV\FKLDWULVW� DQG� D� \RXQJ
VRFLRORJLVW���VHW�RXW�WR�FDOP�WKH�SXEOLF��7UHQF��%HOXKDQ�
���������������

4XLWH� UHYROXWLRQDULO\�� WKH�VWXG\�DVNHG�DERXW� WKH�H[�
SHULHQFHV� RI� PDVWXUEDWLRQ� ����� RI� PHQ� DQG� ���
ZRPHQ�UHSRUWHG�WR�KDYH�PDVWXUEDWHG��DQG�WKH�IUHTXHQF\
RI�RUJDVP��2QH�WKLUG�RI� IHPDOH�SDUWLFLSDQWV�ZDV�XQDEOH
WR� DQVZHU� WKH� TXHVWLRQ� RU� FRXOG� QRW� XQGHUVWDQG� WKH
TXHVWLRQ�� 2YHUDOO�� WKH� VWXG\� SODFHG�PRUH� HPSKDVLV� RQ
HPRWLRQDO�DQG�SOHDVXUH�DVSHFWV�RI�\RXQJ�SHRSOH¤V�VH[X�
DOLW\�WKDQ�RQ�WKH�ULVN�WDNLQJ�EHKDYLRUV�ZKLFK�ZRXOG�EH�
FRPH�GH�ULJXHXU�LQ�WKH�FRPLQJ�GHFDGHV��,Q�DGGLWLRQ��WKH
DXWKRUV� ZHUH� LQWHUHVWHG� LQ� PHDVXULQJ� WKH� VWUHQJWK� RI
GRPLQDQW� VRFLDO� QRUPV� DPRQJ� \RXQJ� SHRSOH�� $� ODUJH
PDMRULW\� RI� SDUWLFLSDQWV� �RYHU� ����� FRQVLGHUHG� KRPR�
VH[XDOLW\� XQDFFHSWDEOH�� 3UHPDULWDO� VH[�� KRZHYHU�� ZDV
UHMHFWHG�RQO\�E\�D�PLQRULW\�RI�VXUYH\HG�KLJK�VFKRRO�VWX�
GHQWV������RI�PDOHV�DQG�����RI�IHPDOHV��

7KH� VWXG\� WXUQHG�RXW� WR� EH�D� SLORW� IRU� D� VLPLODU� EXW
ODUJHU� VWXG\� FDUULHG� RXW� D� FRXSOH� RI� \HDUV� ODWHU� RQ� D
VWUDWLILHG�QDWLRQDO�VDPSOH�RI�KLJK�VFKRRO�VWXGHQWV��7UHQF�

%HOXKDQ�� ������� ,Q� WKH� LQWURGXFWLRQ� WR� WKH� ����� VWXG\�
WKH�DXWKRUV�XQGHUVFRUHG�WKHLU�VFLHQWLILF�DSSURDFK�WR�KX�
PDQ� VH[XDOLW\�� ZKLFK� WKH\� FRQVLGHUHG� LQVWUXPHQWDO� IRU
SODQQLQJ� VH[� HGXFDWLRQDO� DFWLYLWLHV�� $V� ZLWK� WKH� SLORW
VWXG\��WKH�UHVXOWV�RI�WKH������VWXG\�SRLQWHG�WR�ORZ�OHYHOV
RI�FRQWUDFHSWLYH�XVH�DQG�D��UHJUHWWDEOH�ODFN�RI� LQIRUPD�
WLRQ��DERXW�KXPDQ�UHSURGXFWLRQ�DQG�VH[XDOLW\�� ,QWHUHVW�
LQJO\��ZKLOH�LQ�WKH������VWXG\�WKH�DXWKRUV�UHIHU�WR�KRPR�
VH[XDOLW\� DV� D� �GHYLDQW� SKHQRPHQRQ��� UHIOHFWLQJ� WKH
FULPLQDO�VWDWXV�RI�VDPH�VH[�EHKDYLRU��KRPRVH[XDOLW\�ZDV
GHFULPLQDOL]HG�LQ��������WZR�\HDUV�ODWHU�WKH\�PHQWLRQ�LW
RQO\�LQ�SDVVn�DQG�LQ�D�QHXWUDO�FRQWH[W�

,Q� WKH� FRQFOXVLRQ� RI� WKH� ����� QDWLRQDO� VWXG\�� WKH
DXWKRUV� UHIXWHG�FDOOV� WR� ODEHO�&URDWLDQ�DGROHVFHQW� VH[X�
DOLW\� DQ� H[DPSOH� RI� �SUR�:HVWHUQ� GHFDGHQFH��� 'XULQJ
WKH�QH[W�GHFDGH��WKLV�FRQVLVWHQWO\�DQG�RSHQO\�OLEHUDO�DQG
PRGHUDWHO\�SHUPLVVLYH�VWDQGSRLQW��ZLWK�LWV�IRFXV�RQ�SUR�
VH[XDO� DVSHFWV� RI� \RXWK� VH[XDOLW\� ZRXOG� EH� V\VWHPDWL�
FDOO\� UHSODFHG� E\� D� PRUH� PHGLFDOO\�RULHQWHG� HPSKDVLV
RQ� VH[XDO� ULVN�WDNLQJ�� )RU� WKH� HPHUJLQJ� SDUDGLJP�� SUL�
PDULO\�FRQFHUQHG�ZLWK�UHSURGXFWLYH�KHDOWK�LVVXHV��VH[X�
DOLW\�ZDV�EHFRPLQJ�DQ�LQKHUHQWO\�ULVN\�DFWLYLW\�

6ORYHQLD��7KH�)RFXV�RQ�&RQWUDFHSWLYH
DQG�5HSURGXFWLYH�%HKDYLRUV

,Q�FRPSDULVRQ�ZLWK�&URDWLD��UHVHDUFK�RQ�VH[XDOLW\�LQ
JHQHUDO�� DQG�RQ� \RXWK� VH[XDOLW\� LQ� SDUWLFXODU�� EHJDQ� LQ
6ORYHQLD�RQO\�DW�WKH�HQG�RI�WKH�����V�DQG�DW� WKH�EHJLQ�
QLQJ�RI� WKH�����V�� L�H�� LQ�WKH�SHULRG�RI�VRFLHWDO�DQG�SR�
OLWLFDO� WUDQVLWLRQ�� 7KH� ����V� DUH� FKDUDFWHUL]HG� E\� WKH
ZHOO�GHYHORSHG� UHVHDUFK� RQ� FRQWUDFHSWLYH� DQG� UHSUR�
GXFWLYH�LVVXHV��KRZHYHU�WKLV�UHVHDUFK�IRFXVHG�PDLQO\�RQ
JHQHUDO� SRSXODWLRQ� �DQG� ZDV� RIWHQ� OLPLWHG� WR� PDUULHG
ZRPHQ�� DQG� GLG� QRW� LQFOXGH� TXHVWLRQV� RQ� VH[XDO� EH�
KDYLRU��

7KH� TXHVWLRQ� ZK\� WKHUH� LV� QR� UHVHDUFK� RQ� \RXQJ
SHRSOH¤V� VH[XDOLW\�SULRU� WR� WKH�HQG�RI� WKH�����V� LQ� 6OR�
YHQLD� UHPDLQV� GLIILFXOW� WR� DQVZHU�� ,W� FRXOG� EH� VDLG� WKDW
\RXQJ�SHRSOH¤V�VH[XDOLW\�DV�VXFK�ZDV�QRW�VRFLDOO\�UHFRJ�
QL]HG�DV�SUREOHPDWLF�XQWLO� WKH�HQG�RI� WKH�����V�� ,Q� WKH
����V�DQG�LQ�WKH�����V��SXEOLF�KHDOWK��UHVHDUFK�PDLQO\
IRFXVHG� RQ� WKH� TXHVWLRQV� RI� IHUWLOLW\� DQG� FRQWUDFHSWLRQ
�IDPLO\� SODQQLQJ� SHULRG��� DQG� TXHVWLRQV� RI� ULVN\� VH[XDO
EHKDYLRU� �H�J�� 67'V� DQG� $,'6�� ZHUH� QRW� UHOHYDQW� \HW�
+RZHYHU�� WKH� ILUVW� VXUYH\�RQ�VH[XDO�EHKDYLRU�RI�DGROHV�
FHQWV� �6WUDÌLÊáDU�HW�DO���������ZDV�DOUHDG\�PRWLYDWHG�E\
WKH�FRQFHUQ�DERXW�FKDQJHV�LQ�VH[XDO�EHKDYLRU�RI�\RXQJ
SHRSOH�WKDW�WKH�DXWKRUV�RI�WKH�VXUYH\�REVHUYHG�LQ�HYHU\�
GD\�ZRUN�ZLWK�\RXQJ�SHRSOH�

$FFRUGLQJ� WR�'XQMD�2EHUVQHO� .YHGHU� �ÉYDE�� ������
WKH� ����V� ZHUH� �WKH� EHJLQQLQJ� RI� D� PRUH� UHOD[HG

� ,JA� KB� PDA� HA=@EJC� NAOA=N?D� EJOPEPQPEKJO� EJ� PDA� BEAH@� KB� B=IEHU� LH=JJEJC� =J@� ?KJPN=?ALPEKJ� =P� PD=P� PEIA�S=O� PDA� &JOPEPQPA� BKN� B=IEHU
LH=JJEJC���EJ������?DKOAJ�>U�4%,�=O�KJA�KB�PDA�SKNH@�O����?HEJE?=H�NAOA=N?D�?AJPANO��&J������PDA�BENOP�OQNRAU�KJ�=>KNPEKJ�S=O�?=NNEA@
KQP�PDANA�SDE?D�>A?=IA�NABANAJPE=H�=HOK�EJ�PDA�EJPANJ=PEKJ=H�LQ>HE?�DA=HPD�?=NA�?KJPATP� 	R=>�����
�
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DWWLWXGH� WRZDUG�VH[XDOLW\�GXH� WR� WKH� IUHH�DFFHVV� WR�FRQ�
WUDFHSWLRQ� �HVSHFLDOO\� WKH�SLOO��� DQG�DERUWLRQ�� 7KLV� ULJKW
ZDV� QRW� KLGGHQ� ZLWKLQ� WKH� SULYDWH� VSKHUH� RI� WKH� LQGL�
YLGXDO� EXW� KDV� EHFRPH�SUHVHQW� LQ� WKH� SXEOLF� VSKHUH� DV
RWKHU�KXPDQ�ULJKWV�DQG� WKH�VWDWH�ZDV�REOLJHG� WR�HQDEOH
FRQGLWLRQV�IRU�WKH�UHDOL]DWLRQ�RI�WKHVH�ULJKWV��

7KLV� LQGLFDWHV� WKDW� 6ORYHQLD�� OLNH� &URDWLD�� DOVR� KDV
ZLWQHVVHG�D�SURQRXQFHG�FKDQJH�RI�VH[XDO�OLIH�VW\OHV��HV�
SHFLDOO\�LQ�WKH�\RXQJHU�JHQHUDWLRQ��VLQFH�WKH�HQG�RI� WKH
VL[WLHV�� 7KHUHIRUH�� WKH� DEVHQFH� RI� UHVHDUFK� RQ� \RXWK
VH[XDOLW\� LQ� 6ORYHQLD� LQ� WKH� VHYHQWLHV� DQG� PRVW� RI� WKH
HLJKWLHV�VHHPV�VXUSULVLQJ��2Q�D�JHQHUDO�OHYHO�LWV�DEVHQFH
FDQ� EH� H[SODLQHG� E\� WKH� IDFW� WKDW� VH[XDO� EHKDYLRU� UH�
VHDUFK�ZDV�VHHQ�DV�KLJKO\�UHOHYDQW�QHLWKHU�SROLWLFDOO\�QRU
VFLHQWLILFDOO\��%XW�LQ�WKH�ILQDO�DQDO\VLV�LW�FDQ�EH�SUREDEO\
EH�H[SODLQHG�E\�WKH�VDPH�IDFW�DV�LWV�SUHVHQFH�LQ�&URDWLD�
L�H��E\�WKH�DEVHQFH�RI�LQGLYLGXDOV�ZKR�ZRXOG�YHQWXUH�UH�
VHDUFK� LQLWLDWLYH� LQ� D� QHZ� ILHOG�� 7KH� &URDWLDQ� FDVH� GH�
PRQVWUDWHV� WKDW� VXFK�DQ� LQLWLDWLYH�FRXOG�KDYH�DOVR�EHHQ
VXFFHVVIXO�LQ�6ORYHQLD�

7KH�����V

,Q�&URDWLD��WKH�VXUYH\V�FDUULHG�RXW�LQ�WKLV�SHULRG�ZHUH
SULPDULO\�RULHQWHG�WRZDUG�WKH�LVVXHV�RI�UHSURGXFWLYH�DQG
VH[XDO� KHDOWK�� $W� WKH� HQG� RI� WKH� SHULRG�� WKH� JOREDO
+,9�$,'6� HSLGHPLF� SURPSWHG� D� QHZ� UHVHDUFK� IRFXV� �
VH[XDO� ULVN�WDNLQJ�DPRQJ�\RXWK�� ,Q�6ORYHQLD� WKLV� SHULRG
LV� VWLOO� FKDUDFWHUL]HG� E\� ODFN� RI� UHVHDUFK� RQ� \RXQJ� SH�
RSOH�VH[XDO�EHKDYLRU��DQG�WKH�ILUVW�VXUYH\�RQ�VH[XDO�EH�
KDYLRU�RI�DGROHVFHQWV�ZDV�FDUULHG�RXW�RQO\�LQ������

&URDWLD��7KH�(UD�RI�WKH�5HSURGXFWLYH�+HDOWK�&RQFHUQV
DQG�WKH�$GYHQW�RI�+,9�$,'6

7KH� PDLQ� SXUSRVH� RI� VWXGLHV� LQ� WKLV� SHULRG� ZDV� WR
FROOHFW� GDWD� WKDW� ZRXOG� DVVLVW� LQ� WKH� SUHYHQWLRQ� RI� XQ�
ZDQWHG� SUHJQDQFLHV� DQG� DERUWLRQV� DPRQJ� DGROHVFHQW
DQG� \RXQJ� DGXOW� IHPDOHV�� 0RVW� RI� WKHVH� HDUO\� HIIRUWV
ZHUH� LQLWLDWHG�E\� WKH�GLUHFWRU�RI� WKH�'HSDUWPHQW� RI� )D�
PLO\� 3ODQQLQJ� RI� WKH� ,QVWLWXWH� IRU� 0RWKHU� DQG� &KLOG
:HOIDUH� LQ� =DJUHE�� 'XEUDYND� ÉWDPSDU�� $IWHU� UHWXUQLQJ
IURP�SURIHVVLRQDO�WUDLQLQJ�LQ�WKH�86$�DQG�WKH�8.�LQ�WKH
����V��VKH�JUDGXDOO\�GHYHORSHG�D�QXPEHU�RI�SURMHFWV�RQ
IDPLO\� SODQQLQJ� DQG� UHSURGXFWLYH� KHDOWK�� ,W� ZDV� LQ� WKH
ODWH� ����V� DQG�HDUO\� ����V� WKDW� UHSURGXFWLYH� KHDOWK� RI
DGROHVFHQWV�DQG�\RXQJ�DGXOWV�EHFDPH�WKH�SULRULW\�IRU�WKH

'HSDUWPHQW� RI� )DPLO\� 3ODQQLQJ�� 6HYHUDO� UHVHDUFK� VWXG�
LHV�� FDUULHG� RXW� PDLQO\� E\� PHGLFDO� SURIHVVLRQDOV� DIILOL�
DWHG� ZLWK� WKH� 'HSDUWPHQW�� HQVXHG�� 7ZR� RI� WKH� WKUHH
PDMRU� VWXGLHV� IURP� WKLV� SHULRG� IRFXVHG� RQ� KLJK�VFKRRO
VWXGHQWV� LQ� =DJUHE� �'ÌHSLQD� HW� DO��� ������ 6WUDÌLÊáDU�
�������7KH\�ERWK�H[DPLQHG�EHKDYLRUV�WKDW�ZHUH�UHOHYDQW
IRU� TXHVWLRQV� UHODWHG� WR� IDPLO\� SODQQLQJ�� HVSHFLDOO\� WKH
XVH�RI�ELUWK�FRQWURO�PHWKRGV�

7KH�ILUVW�$,'6�FDVH�LQ�&URDWLD�ZDV�UHJLVWHUHG�LQ������
7KH�QHZ�JOREDO�HSLGHPLF�VSXUUHG�UHVHDUFK�DQG�HQDEOHG
UDSLG� GHYHORSPHQW� RI� WKHRUHWLFDO� DQG� PHWKRGRORJLFDO
DSSURDFKHV� WR� WKH� VWXG\� RI� \RXQJ� SHRSOH¤V� VH[XDOLW\�
7KLV�GHYHORSPHQW�ZDV�GHOD\HG�LQ�&URDWLD��EXW�DW�WKH�HQG
RI� WKH� GHFDGH� WKH� ILUVW� VWXG\� RQ� +,9�UHODWHG� EHKDYLRUV
ZDV�ILQDOO\�FDUULHG�RXW��,W�ZDV�FRQGXFWHG�RQ�D�ODUJH�QD�
WLRQDO� VDPSOH� �FRPELQLQJ� SUREDELOLW\� DQG� QRQ�SURED�
ELOLW\�VDPSOLQJ�PHWKRGV��XVLQJ�DQ�HODERUDWH�NQRZOHGJH�
DWWLWXGHV�� EHOLHIV�� DQG� SUDFWLFHV� �.$%3�� TXHVWLRQQDLUH
�$MGXNRYLß�HW�DO����������7KLV� ODQGPDUN� VWXG\��DXWKRUHG
E\� SV\FKRORJLVWV�� PDUNHG� D� VKLIW� WRZDUG� WKHRUHWLFDOO\
LQIRUPHG�DSSURDFK�WR�VH[XDO�ULVN�WDNLQJ�DQG�K\SRWKHVLV�
EDVHG�DQDO\VLV��,Q�DGGLWLRQ�WR�LWV�JRDO�RI�LQIRUPLQJ�SXEOLF
KHDOWK� SROLF\�� WKH� VWXG\� JHQHUDWHG� QHZ� LQWHUHVW� IRU� VFL�
HQWLILF� DVVHVVPHQW� RI� VH[XDO� ULVN�WDNLQJ� DQG� VH[XDO� EH�
KDYLRU�LQ�JHQHUDO�

7KH� ����� VWXG\� HQDEOHG� D� QHZ� GHYHORSPHQW� LQ
ZKLFK�WKH�PRUH�QDUURZ�IRFXV�RI�WKH�IDPLO\�SODQQLQJ�DQG
UHSURGXFWLYH� KHDOWK� UHVHDUFK� DJHQGD� ZDV� JUDGXDOO\� UH�
SODFHG�E\�PRUH�VRSKLVWLFDWHG�VWXGLHV�IRFXVLQJ�RQ�VH[XDO
ULVN�WDNLQJ�� $� GHFUHDVH� LQ� DGROHVFHQW� SUHJQDQFLHV� DQG
DERUWLRQV� RQ� WKH� RQH�KDQG� DQG� LQFUHDVLQJ� ULVNV� RI�+,9
DQG� RWKHU� VH[XDOO\� WUDQVPLWWHG� GLVHDVHV� IDFLOLWDWHG� WKLV
WUDQVLWLRQ��7KH�QHZ�DSSURDFK�WR�\RXWK�VH[XDOLW\�RSHQHG
WKH�ZD\�� ERWK� WKHRUHWLFDOO\� DQG�PHWKRGRORJLFDOO\�� WR� D
PRUH�GLYHUVLILHG�UHVHDUFK�RQ�\RXWK�VH[XDOLW\�

6ORYHQLD��$Q�$EVHQFH�RI�5HVHDUFK
RQ�<RXQJ�3HRSOH£V�6H[XDOLW\

,Q�WKH�ILHOG�RI�VH[�UHVHDUFK�LQ�6ORYHQLD��WKH�����V�DUH
FKDUDFWHUL]HG�E\� WKH�FRQWLQXHG� ODFN�RI� UHVHDUFK��DV� WKH
ILUVW�EHKDYLRUDO�VXUYH\V�LQ�WKH�ILHOG�RI�VH[XDOLW\�ZHUH�FDU�
ULHG�RXW�RQO\�DW�WKH�HQG�RI�WKH�GHFDGH��,Q������WKH�ILUVW
VXUYH\�RQ�IHUWLOLW\��FRQWUDFHSWLRQ�DQG�DERUWLRQ�RQ�JHQH�
UDO� SRSXODWLRQ� �.RÌXK� 1RYDN� HW� DO��� ������ $QGROÊHN
-HUDV�HW�DO���������DQG�WKH�ILUVW�VXUYH\�RQ�VH[XDO�EHKDYLRU
RI�DGROHVFHQWV��6WUDÌLÊáDU�HW�DO�������D������E��ZHUH�FDU�

� !KIAOPE?�LNK@Q?PEKJ�KB�KN=H�?KJPN=?ALPERA�LEHH�OP=NPA@�EJ������ �KD�����
�
� 0HKRAJE=�D=O�=@KLPA@�NAOKHQPEKJ�KJ�B=IEHU�LH=JJEJC�SDE?D�=HOK�OPNAOOA@�A@Q?=PEKJ�EJ�PDA�BEHA@�KB�DA=HPD�=J@�OATQ=HEPU�=J@�AILD=OEVA@

PDA�JAA@�BKN�A@Q?=PEKJ�BKN�DQI=J�NAH=PEKJO�>APSAAJ�CAJ@ANO�EJ?HQ@EJC�A@Q?=PEKJ�BKN�NAOLKJOE>EHEPU�NAC=N@EJC�LNACJ=J?U�=J@�>ENPD�KB�=
?DEH@��1DEO�AJ=>HA@�EJ@ERE@Q=H�DQI=J�NECDP� BKN�I=GEJC�@A?EOEKJO�=J@�?DKE?A�NAC=N@EJC�NALNK@Q?PEKJ���??KN@EJC�PK�,>ANOJAH�(RA@AN
 	R=>�����
� PDEO�S=O�ATPNAIAHU�IK@ANJ�OP=J?A�ARAJ�BKN�PDA�@ARAHKLA@�"QNKLA��1DEO�/AOKHQPEKJ�S=O�=�>=OEO� BKN�%A=HPD�*A=OQNAO�EJ
"TAN?EOEJC�#NAA@KI�KB� DKE?A�EJ� DEH@>A=NEJC��?P� =@KLPA@�EJ�����
�SDE?D�AJ=>HA@�PDA�NECDP�PK�=>KNPEKJ�?KJPN=?ALPEKJ�=J@�IA@E?=H
PNA=PIAJP�KB�EJBANPEHEPU��1DAOA�SANA�=HOK�=�>=OEO�BKN�OUOPAI=PE?�EJPNK@Q?PEKJ�KB�OAT�A@Q?=PEKJ�EJPK�PDA�O?DKKH�OUOPAI�=J@�AOP=>HEODIAJP�KB
LNAI=NEP=H�=J@�I=NEP=H�?KQJOAHEJC�
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ULHG� RXW�� 7KHVH� WZR� VXUYH\V� LQGLFDWHG� WKH� QHHG� WR� UH�
VHDUFK� FKDQJHV� LQ� VH[XDO� EHKDYLRU� DQG� FDQ� EH� FRQVLG�
HUHG�WKH�ILUVW�WZR�VXUYH\V�RQ�VH[XDO�EHKDYLRU�LQ�6ORYHQLD�

6LPLODUO\�DV�LQ�&URDWLD�� WKH�SXUSRVH�RI� WKH�ILUVW� VWXG\
RQ� VH[XDO� EHKDYLRU� RI� DGROHVFHQWV� LQ� 6ORYHQLD�� FRQ�
GXFWHG� LQ� ������ZDV� WR� DVVLVW� LQ� WKH� SUHYHQWLRQ� RI� XQ�
ZDQWHG�SUHJQDQFLHV�DQG�67'V��$FFRUGLQJ�WR�WKH�DXWKRUV
RI� WKH�UHVHDUFK��.DWMD�6WUDÌLÊáDU�DQG�0LOHQD�6NXELF�� WKH
$,'6�HSLGHPLF��WKH�ILUVW�+,9�SRVLWLYH�SHUVRQ�LQ�6ORYHQLD
ZDV�UHFRUGHG�LQ�������SOD\HG�D�NH\�UROH�LQ�HVWDEOLVKLQJ
WKH�QHHG� WR� V\VWHPDWLFDOO\� UHVHDUFK� WKH�VH[XDO�EHKDYLRU
RI�DGROHVFHQWV��EXW� WKLV�QHHG�ZDV�QRW�\HW� LQVWLWXWLRQDOO\
UHFRJQL]HG� �.XKDU�� ����D��� 7KHLU� UHVHDUFK� WKHUHIRUH
VWHPPHG�IURP�WKHLU�RZQ�ZRUN�ZLWK�KLJK�VFKRRO�VWXGHQWV
LQ� WKH� VFKRRO� GLVSHQVDU\� RI� WKH� +HDOWK� FHQWHU� LQ� /MXE�
OMDQD� DQG� ZDV� FRQGXFWHG� ZLWKRXW� DQ\� ILQDQFLDO� UH�
VRXUFHV�� 7KH� UHVXOWV� RI� WKH� UHVHDUFK�� ZKLFK� ZDV� EL�
QDWLRQDO��FDUULHG�RXW�RQ�KLJK�VFKRRO�VWXGHQWV�LQ�&URDWLDQ
DQG�6ORYHQLDQ�FDSLWDOV���ZHUH�QRW� XVHG� IRU� SROLF\�PDN�
LQJ�� EXW� UDWKHU� IRU� D� EHWWHU� RUJDQL]DWLRQ� RI� WKH�ZRUN� LQ
WKH�VFKRRO�GLVSHQVHU�LQ�/MXEOMDQD��8QOLNH�ODWHU�VWXGLHV�RQ
VH[XDO� EHKDYLRUV� RI� DGROHVFHQWV�� 6WUDÌLÊáDU¤V� DQG� 6NX�
ELF¤V�UHVHDUFK�GHVLJQ�ZDV�QRW�EDVHG�RQ�WKH�VLPLODU�LQWHU�
QDWLRQDO� VWXGLHV� IURP� DEURDG��1HYHUWKHOHVV�� LW� VXUYH\HG
W\SLFDO� KHDOWKFDUH� WRSLFV� VXFK� DV� WKH� ILUVW� VH[XDO� LQWHU�
FRXUVH� DQG� WKH� XVH� RI� WKH� FRQWUDFHSWLRQ�� 7KH� UHVHDUFK
VKRZHG�WKDW�DERXW�����RI�DGROHVFHQWV�H[SHULHQFH�WKHLU
ILUVW� VH[XDO� LQWHUFRXUVH� E\� WKH� DJH� RI� ���� DQG� ���� RI
ER\V� DQG� ���� RI� JLUOV� GLG� QRW� XVH� DQ\� FRQWUDFHSWLRQ
GXULQJ� WKH� ILUVW� VH[XDO� LQWHUFRXUVH�� 7KH� DXWKRUV� EHOLHYH
WKDW�DGROHVFHQWV� LQ�/MXEOMDQD�HQWHU� LQWR� VH[XDO� OLIH� �XQ�
SUHSDUHG��XQSURWHFWHG��RIWHQ�ZLWK� IHDU�DQG� WKH� VHQVH�RI
JXLOW�� �6WUDÌLÊáDU� HW� DO��� ������ ����� EXW��PRVW� RI� DOO�� WRR
HDUO\��)URP�WKH�KHDOWKFDUH�SHUVSHFWLYH�VXFK�EHKDYLRU� LV
FRQVLGHUHG�ULVN\��HVSHFLDOO\� LQ� WKH�FRQWH[W�RI�XQZDQWHG
SUHJQDQFLHV�DQG�67'V��7KH�DXWKRUV�SRLQW�RXW�WKDW�ULVN�LV
DOVR�JHQGHUHG��ER\V�DUH�XQGHUVWRRG�DV�EHDULQJ�D�KLJKHU
ULVN�VLQFH�PRVW�RI�WKH�DYDLODEOH�VHUYLFHV��VXFK�DV�)DPLO\
SODQQLQJ�FOLQLFV��FDWHU�PRVWO\�WR�ZRPHQ��7KH\�VXJJHVWHG
WKDW� IUHH� FRQGRPV� VKRXOG� EH� PDGH� DYDLODEOH� IRU� PHQ�
7KH� ILUVW� UHVHDUFK�RQ� VH[XDO� EHKDYLRU� RI� DGROHVFHQWV� LQ
6ORYHQLD� GLG� QRW� DGGUHVV� WKH� LVVXHV� RI� VH[XDO� YLROHQFH
DQG�VH[XDO�PLQRULWLHV�

7KH�����V

7KH� WKLUG� DQDO\]HG� GHFDGH� ZDV� FKDUDFWHUL]HG� E\
IXUWKHU�GHYHORSPHQW�RI�VH[�UHVHDUFK��SDUWLFXODUO\�LQ� WZR
GLUHFWLRQV��UHSURGXFWLYH�KHDOWK�DQG�IDPLO\�SODQQLQJ��DQG
+,9�UHODWHG� VH[XDO� ULVN�WDNLQJ�� 7KH� ODWWHU� EHFDPH� SUH�
GRPLQDQW�DW�WKH�HQG�RI�WKLV�SHULRG��*URZLQJ�SXEOLF�FRQ�
FHUQV� IRU� KHDOWK� ULVNV� UHODWHG� WR� VH[XDO� EHKDYLRU� ZHUH
DOVR� WKH�FRQWH[W� RI� WKH� GHYHORSPHQW� RI� VH[� UHVHDUFK� LQ
6ORYHQLD�ZKHUH� RQH� H[SORUDWRU\� DQG� WKUHH� FRPSUHKHQ�
VLYH� VXUYH\V� RI� KLJK�VFKRRO� VWXGHQWV¤� VH[XDO� EHKDYLRU
ZHUH� FRQGXFWHG� LQ� WKH� VHFRQG� KDOI� RI� WKH� QLQHWLHV�

PDUNLQJ�WKH�ILUVW�DWWHPSWV�RI�V\VWHPDWLF�UHVHDUFK�RI�\RXWK
VH[XDO�EHKDYLRUV�

&URDWLD��7KH�5LVNV�RI�+,9�$,'6

7KH� ILUVW� KDOI� RI� WKH� ����V�ZLWQHVVHG� WKH� SURFHVV� RI
SRVW�FRPPXQLVW� WUDQVLWLRQ� DQG� WKH� ZDU� IRU� LQGHSHQ�
GHQFH�� 7KH� UROH� RI� WKH� &DWKROLF� &KXUFK� EHFDPH� PRUH
SURPLQHQW� LQ� WKLV�SHULRG�� DV�ZHOO� DV� WKH� UXOLQJ� SROLWLFDO
HOLWH¤V� VXSSRUW� IRU� UH�WUDGLWLRQDOL]DWLRQ�� ZKLFK� PHUJHG
&URDWLDQ� QDWLRQDO� LGHQWLW\� ZLWK� &DWKROLFLVP�� 1RW� VXU�
SULVLQJO\�� FRQFHUQ� IRU� QHJDWLYH� GHPRJUDSKLF� WUHQGV� EH�
FDPH� DQ� HVVHQWLDO� SDUW� RI� WKH� SRSXODU� QDWLRQDOLVW� GLV�
FRXUVH��WRJHWKHU�ZLWK�FDOOV�WR�EDQ�DERUWLRQ�

'XULQJ� WKLV� SHULRG�� UHVHDUFK� RQ� \RXQJ� SHRSOH¤V
VH[XDOLW\�ZDV�VFDUFH��$OWKRXJK�LW�PRVWO\�UHPDLQHG�DVVR�
FLDWHG�ZLWK�WKH�UHSURGXFWLYH�KHDOWK�DQG�IDPLO\�SODQQLQJ
DJHQGD� �'ÌHSLQD�� 3UHEHJ�� ������ *UXMLß�.RUDáLQ� HW� DO��
�������VRPH�LQWHUHVW�ZDV�DOVR�GLUHFWHG�DW�VWXG\LQJ�+,9�
UHODWHG� VH[XDO� ULVN�WDNLQJ� �3DYLáLß� HW�DO��� �������7RZDUG
WKH� HQG� RI� WKH� ����V� WKLV� OLQH� RI� UHVHDUFK� EHFDPH
SUHGRPLQDQW��7KH�VHFRQG�KDOI�RI�WKH�GHFDGH�ZDV�PDUNHG
E\�D�QXPEHU�RI�VWXGLHV�WKDW�IRFXVHG�RQ�VH[XDO�ULVN�WDNLQJ
�ÉWXOKRIHU��������ÉWXOKRIHU�HW�DO���������+LUÊO�+HßHM��ÉWXO�
KRIHU�� ������� %\� LQFOXGLQJ� GDWD� RQ� SOHDVXUH� DVSHFWV� RI
VH[XDOLW\�DQG�VH[�DWWLWXGHV��WKHVH�VWXGLHV��KRZHYHU��WULHG
WR�EDODQFH�SRVLWLYH�DQG�QHJDWLYH� �ULVN�WDNLQJ��DVSHFWV�RI
\RXQJ� SHRSOH¤V� VH[XDOLW\�� 4XHVWLRQV� RQ� RUJDVP� DQG
PDVWXUEDWLRQ��DV�ZHOO�DV�WKRVH�RQ�VDPH�VH[�VH[XDO�H[SH�
ULHQFHV�� EHFDPH� LQFUHDVLQJO\� FRPPRQ�� 7KH� WUHQG� RI
VRFLDO�VFLHQWLVWV�EHFRPLQJ�LQYROYHG�LQ�UHVHDUFK�RQ�\RXWK
VH[XDOLW\� WKDW� WRRN� RII� ZLWK� WKH� ILUVW� &URDWLDQ� VWXG\� RQ
+,9�$,'6� ULVNV� �$MGXNRYLß� HW� DO��� ������ FRQWLQXHG�� ,P�
SRUWDQWO\�� VWXGLHV� FDUULHG� RXW� E\� VRFLDO� VFLHQWLVWV� ZHUH
FKDUDFWHUL]HG� E\� PRUH� UREXVW� PHWKRGRORJLFDO� DSSUR�
DFKHV�DQG� WKH�XVH�RI�PRUH� VRSKLVWLFDWHG� VWDWLVWLFDO�DQD�
O\VHV��+,9�$,'6�UHODWHG�UHVHDUFK�LQWURGXFHG�WKH�ILUVW�H[�
SOLFLW�HIIRUWV� WR�FRQFHSWXDOL]H� VH[XDO�EHKDYLRU�DQG�RIIHU
WKHRUHWLFDO� DFFRXQWV� IRU� DGROHVFHQW� VH[XDO� ULVN�WDNLQJ
EHKDYLRU� �$MGXNRYLß�HW� DO��� ������ ÉWXOKRIHU�� ������� 7KH
LQYROYHPHQW� RI� VRFLDO� VFLHQWLVWV� VXEVWDQWLDOO\� LPSURYHG
FRQFHSWXDO�� PHWKRGRORJLFDO�� DQG� DQDO\WLFDO� FKDUDFWH�
ULVWLF�RI�UHVHDUFK�RQ�\RXQJ�SHRSOH¤V�VH[XDOLW\��7KH� ILHOG
EHFDPH� PRUH� VRSKLVWLFDWHG� LQ� WHUPV� RI� VDPSOLQJ� DQG
VWDWLVWLFDO�DQDO\VLV��7KH�XVH�RI�FRPSRVLWH� LQGLFDWRUV�DQG
VWDQGDUGL]DWLRQ� RI� EHKDYLRUDO� PHDVXUHV� EHFDPH� WKH
QRUP�

0RVW� RI� WKH� VWXGLHV� FRQGXFWHG� DW� WKH� HQG� RI� WKH
����V� FDOOHG� IRU� DQ� LQWURGXFWLRQ� RI� VFKRRO�EDVHG� VH[
HGXFDWLRQ��SRLQWLQJ�DW�ZRUU\LQJ�OHYHOV�RI�ULVN�WDNLQJ��GH�
VSLWH�DQ�REVHUYHG�LQFUHDVH�LQ�FRQGRP�XVH��7KH�HIIRUWV�WR
LQIOXHQFH� HGXFDWLRQDO� SROLF\� PHW� UHVLVWDQFH� DQG� FULWL�
FLVP�IURP�WKH�&KXUFK�DXWKRULWLHV��3HUKDSV�PRVW�QRWDEOH
ZDV�WKH�DWWDFN�RQ�WKH�0HPR$,'6�SURJUDP��WKH�ILUVW�DQG
RQO\� SHHU�EDVHG� +,9� SUHYHQWLRQ� SURJUDP� GHVLJQHG� IRU
KLJK�VFKRRO� VWXGHQWV� �FI�� ÞXN�� ������� &RRUGLQDWHG� DW�
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WDFNV� IURP� WKH�&URDWLDQ�%LVKRSV¤�&RQIHUHQFH�DQG�&URD�
WLDQ�&DWKROLF�3K\VLFLDQV¤�$VVRFLDWLRQ�JUHDWO\�FRQWULEXWHG
WR� WKH�SURJUDP¤V� OLPLWHG� VXFFHVV� LQ� UHDFKLQJ� LWV� WDUJHWV�
0HPR$,'6� QHYHU� UHFHLYHG� H[SOLFLW� DQG� XQHTXLYRFDO
VXSSRUW�IURP�WKH�0LQLVWU\�RI�(GXFDWLRQ�

$V�LQ�WKH�SUHYLRXV�GHFDGH��PRVW�VWXGLHV�ZHUH�RI�OLP�
LWHG�JHRJUDSKLFDO� UHDFK� DQG� IRFXVHG�RQ�KLJK�VFKRRO� RU
XQLYHUVLW\�VWXGHQWV��2XW�RI�VFKRRO�\RXWK�UHPDLQHG�FRP�
SOHWHO\�DEVHQW�IURP�WKH�UHVHDUFK��$IWHU�D�TXDUWHU�RI�FHQ�
WXU\� RI� VWXG\LQJ� \RXWK� VH[XDOLW\�� &URDWLD� VWLOO� ODFNHG� D
QDWLRQDO�SUREDELOLW\�VWXG\�

6ORYHQLD��)LUVW�$WWHPSWV�RI�6\VWHPDWLF�5HVHDUFK
RI�<RXWK�6H[XDO�%HKDYLRUV

8QGHU� WKH� SUHVVXUH� RI� JURZLQJ� SXEOLF� FRQFHUQ� IRU
KHDOWK�ULVNV�UHODWHG�WR�VH[XDO�EHKDYLRU�DQG�LQWHUQDWLRQDO
UHVHDUFK�WUHQGV�RQ�WKLV� WRSLF��RQH�H[SORUDWRU\�DQG�WKUHH
FRPSUHKHQVLYH� VXUYH\V�RI�\RXWK� �SUHFLVHO\��KLJK�VFKRRO
VWXGHQWV¤�� VH[XDO� EHKDYLRU� ZHUH� FRQGXFWHG� LQ� 6ORYHQLD
LQ�WKH�VHFRQG�KDOI�RI�WKH�QLQHWLHV��7KHVH�VWXGLHV�VLJQDOHG
DQ�DWWHPSW�WR�LQLWLDWH�UHVHDUFK�LQ�WKH�ILHOG�LQ�ZKLFK�6OR�
YHQLD� ODJJHG� RVWHQVLEO\� EHKLQG� WKH� LQWHUQDWLRQDO� WUHQGV
DQG� WR�SURYLGH�SROLF\�DQG�SXEOLF� UHOHYDQW�GDWD��$V� FDQ
EH�H[SHFWHG��DOO�IRXU�VXUYH\V�IRFXVHG�VWURQJO\�RQ�ULVN�DV�
SHFWV� RI� \RXWK� VH[XDOLW\�� 7KLV� WHQGHQF\� ZDV� HVSHFLDOO\
SURQRXQFHG� LQ� WKH� QDWLRQDO� VXUYH\� RI� KLJK�VFKRRO� VWX�
GHQWV¤� VH[XDO� EHKDYLRU� FRQGXFWHG� E\� %RMDQD� 3LQWHU�� D
J\QHFRORJLVW�� DQG� DQ� H[SORUDWRU\� VWXG\� SUHFHGLQJ� LW�
ZKHUHDV�WKH�RWKHU�WZR�VXUYH\V��FRQGXFWHG�E\�D�JURXS�RI
VRFLDO� VFLHQWLVWV�� IRFXVHG�DOVR� RQ�RWKHU� DVSHFWV� RI� KLJK�
VFKRRO� VWXGHQWV¤� VH[XDO� EHKDYLRU� DQG� LWV� VRFLDO� DQG
FXOWXUDO�FRQWH[W�

7KH� GHVLJQ� RI� WKH� WZR� VXUYH\V� FRQGXFWHG� E\� VRFLDO
VFLHQWLVWV� ZDV� LGHQWLFDO�� 7KH� TXHVWLRQQDLUH� XVHG� LQ� WKH
VXUYH\V�IROORZHG�FORVHO\�D�UHVHDUFK�LQVWUXPHQW�WKDW�ZDV
SUHYLRXVO\�XVHG� LQ�*HUPDQ\� �6FKPLGW�HW� DO��� ������DQG
$XVWULD��1{VWOLQJHU��:LPPHU�3XFKLQJHU���������7KH�ILUVW
VXUYH\�ZDV�FRQGXFWHG�LQ�������%HUQLN�HW�DO���������%HU�
QLN�� +OHEHF�� ������ DQG� IRFXVHG� RQ� WKH� UHSUHVHQWDWLYH
VDPSOH�RI�VHFRQGDU\�VFKRRO�VWXGHQWV�LQ�/MXEOMDQD��ZKH�
UHDV� WKH� ����� VWXG\� ZDV� D� SDUW� RI� DQ� LQWHUQDWLRQDO
FRPSDUDWLYH�VWXG\�ZKLFK�ZDV�FRQGXFWHG�LQ�WKH�FDSLWDOV
RU� RWKHU� ODUJHU� FLWLHV� RI� HLJKW� SRVW�VRFLDOLVW� VWDWHV� �0D�
ULERU�DQG�.RSHU�LQ�6ORYHQLD��

'XH�WR�WKH�GHVLJQ�RI�WKHVH�VWXGLHV��ZKLFK�GLG�QRW�IR�
FXV�RQO\�RQ�ULVN�DVSHFWV�RI�DGROHVFHQW�VH[XDOLW\�DQG� LQ�
WHUQDWLRQDO�FRPSDUDELOLW\��WKH�VXUYH\V�UHVXOWHG�LQ�D�FRP�
SOH[� SLFWXUH� RI� DGROHVFHQW� VH[XDOLW\� LQ� 6ORYHQLD�� 7KH
JHQHUDO� LPSUHVVLRQ� FRQYH\HG� E\� WKH� GDWD� ZDV� WKDW� LQ
PDLQ�DVSHFWV�RI�WKHLU�VH[XDO�EHKDYLRU��6ORYHQLDQ�DGROHV�
FHQWV� GLG� QRW� GLIIHU� PXFK� IURP� WKHLU� FRXQWHUSDUWV� LQ
$XVWULD�DQG�*HUPDQ\�DQG�DOVR� LQ�VRPH�RI� WKH�VXUYH\HG
SRVW�VRFLDOLVW� VWDWHV�� )RU� LQVWDQFH�� WKH� VKDUH� RI� \RXQJ
PHQ�DQG�ZRPHQ�ZKR�H[SHULHQFHG�DW� OHDVW�RQH�KHWHUR�
VH[XDO� LQWHUFRXUVH� DW� WKH� DJH� RI� ��� RU� HDUOLHU� �DSSUR[L�

PDWHO\������ZDV�VLPLODU� WR�WKH�FRUUHVSRQGLQJ�VKDUHV�LQ
PRVW� &HQWUDO� (XURSHDQ� VWDWHV�� LQFOXGLQJ� *HUPDQ\� DQG
$XVWULD��6FKPLGW��������������%XW�WKH�GDWD�DOVR�LQGLFDWHG
WKDW� WKH�SUHYDLOLQJ�SDWWHUQV�RI�VH[XDO�EHKDYLRU�RI�6ORYH�
QLDQ� \RXWK� ZHUH� �� HVSHFLDOO\� LQ� FRPSDULVRQ� WR� �:HVW�
*HUPDQ\��ZKHUH�WKH�VWXG\�ZDV�FRQGXFWHG�RQO\�LQ�ODUJH
FLWLHV� �� UDWKHU� WUDGLWLRQDO�� <RXQJ� PHQ¤V� VH[XDOLW\� ZDV
JHQHUDOO\�PRUH� LPSXOVLYH� WKDQ�ZRPHQ¤V��0HQ� UHSRUWHG
PRUH�LQLWLDWLYH�DQG�PRUH�VH[XDO�SDUWQHUV��ORZHU�QXPEHUV
RI�VH[XDO�LQWHUFRXUVH�LQ�WKHLU�OLIH�VR�IDU��DQG�KLJKHU�VDWLV�
IDFWLRQ�ZLWK�WKH�ILUVW�VH[XDO�LQWHUFRXUVH�WKDQ�ZRPHQ�EXW
ORZHU�VDWLVIDFWLRQ�ZLWK� WKH� ODVW�H[SHULHQFH� �%HUQLN��+OH�
EHF�� ������� 7KH� UHSRUWHG� XVH� RI� FRQWUDFHSWLYHV�ZDV�� LQ
FRPSDULVRQ� WR� $XVWULD� DQG� *HUPDQ\�� ORZ� ERWK� DW� WKH
ILUVW� DQG� WKH� ODVW� LQWHUFRXUVH�� /LNH� WKHLU� $XVWULDQ� DQG
*HUPDQ�FRXQWHUSDUWV��6ORYHQLDQ�DGROHVFHQWV�ZHUH�ZHOO�
LQIRUPHG� DERXW�+,9�$,'6�� EXW� WKH� KLJK� ULVN� DZDUHQHVV
ZDV�QRW�UHIOHFWHG�LQ�WKHLU�UHSRUWHG�VH[XDO�EHKDYLRU�

7KH�GDWD�DOVR�LQGLFDWHG�WKDW� LQ�6ORYHQLD�\RXWK�VH[X�
DOLW\� ZDV� IDU� IURP� EHLQJ� KRPRJHQRXV�� 1RW� RQO\� ZDV
WKHUH� D� FOHDU� GLIIHUHQFH� EHWZHHQ�PDOH� DQG� IHPDOH� SDW�
WHUQV�RI�VH[XDO�FRQGXFW��EXW�DGROHVFHQW�VH[XDOLW\�GLIIHUHG
VWURQJO\� DOVR� LQ� UHJDUGV� WR� WKH� W\SH� RI� VFKRRO� DWWHQGHG
DQG� SDUHQWV¤� VRFLDO� VWDWXV�� 1HYHUWKHOHVV�� UHOLJLRVLW\� DQG
FKXUFK� DWWHQGDQFH�ZHUH� QRW� VLJQLILFDQWO\� UHODWHG� WR� WKH
YDULDWLRQV�LQ�SDWWHUQV�RI�VH[XDO�EHKDYLRU�

7KH� FRPSDULVRQ� RI� 6ORYHQLDQ� GDWD� WR� $XVWULDQ� DQG
*HUPDQ�GDWD�KDV�VKRZQ�WKDW�WKH�SRVW�VRFLDOLVW�WUDQVLWLRQ
KDG�OLWWOH�LPPHGLDWH�LQIOXHQFH�RQ�WKH�SDWWHUQV�RI�DGROHV�
FHQWV¤� VH[XDO� FRQGXFW�� &RPSDULVRQ� RI� VRPH� GDWD� IURP
VHYHQ� SRVW�VRFLDOLVW� VWDWHV� DOVR� VSRNH� LQ� IDYRU� RI� WKLV
FODLP��1R� KRPRJHQRXV� SDWWHUQV� RI� DGROHVFHQWV¤� VH[XDO
FRQGXFW� ZHUH� IRXQG� LQ� SRVW�VRFLDOLVW� VWDWHV�� L�H�� GLIIHU�
HQFHV�DFURVV�VWDWHV�ZHUH�RIWHQ�PRUH�REYLRXV� WKDQ�VLPL�
ODULWLHV��%HUQLN��+OHEHF��������

$V� DOUHDG\� LQGLFDWHG�� WKH� QLQHWLHV� EURXJKW� WZR� QHZ
KHDOWKFDUH� VXUYH\V� RQ� VH[XDO� EHKDYLRU� RI� DGROHVFHQWV�
ZKLFK� ZHUH� IUDPHG� VLPLODUO\� WR� WKH� ILUVW� KHDOWKFDUH� UH�
VHDUFK� RQ� DGROHVFHQWV� LQ� 6ORYHQLD� �XQZDQWHG� SUHJQDQ�
FLHV��67'V��DQG�FRQGXFWHG�LQ�VLPLODU�FLUFXPVWDQFHV��ODFN
RI� LQVWLWXWLRQDO� DQG� ILQDQFLDO� VXSSRUW��� 7KH� ILUVW� KHDOWK�
FDUH� VXUYH\� RQ� DGROHVFHQWV� LQ� WKH� QLQHWLHV� ZDV� FRQ�
GXFWHG� LQ� �����E\� WZR�KLJK�VFKRRO� VWXGHQWV��ZKR� SDU�
WLFLSDWHG� LQ� WKH� VWXGHQWV¤� SURMHFW� �=QDQRVW�PODGLQL�� RQ
LQLWLDWLQJ�\RXQJ�SHRSOH�LQWR�VFLHQFH� �$QGURMQD��.UáPDU�
�������7KHLU�VXUYH\��IRFXVLQJ�RQ�KLJK�VFKRRO�VWXGHQWV�LQ
/MXEOMDQD�� ZDV� VXSHUYLVHG� E\� %RMDQD� 3LQWHU�� ZKR� FRQ�
GXFWHG�WKH�ILUVW�QDWLRQDO�KHDOWKFDUH�VXUYH\�RQ�VH[XDO�EH�
KDYLRU� RI� DGROHVFHQWV� LQ� 6ORYHQLD� WZR� \HDUV� ODWHU�� LQ
������7KH������VWXG\� �ZKLFK�ZDV�SDUW�RI�D� ODJHU� VWXG\
RQ� ULVN� IDFWRUV�RI�KLJK�VFKRRO� VWXGHQWV� LQ� 6ORYHQLD��ZDV
GLUHFWO\� OLQNHG� WR� 3LQWHU¤V� SDUWLFLSDWLRQ� LQ� WKH�0DQDJH�
PHQW�RI�WKH�5HSURGXFWLYH�+HDOWK�VHPLQDU�LQ�WKH�1HWKHU�
ODQGV� LQ� ������ RUJDQL]HG� H[FOXVLYHO\� IRU� SDUWLFLSDQWV
IURP�(DVWHUQ�(XURSH��$W�WKLV�FRQIHUHQFH��3LQWHU�VNHWFKHG
D� SODQ� IRU� WKH� $GROHVFHQWV¤� FHQWHUV� LQ� 6ORYHQLD�� ZKLFK
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OLQNV�J\QHFRORJLVWV�DQG�RWKHU�PHGLFDO�SHUVRQQHO�GHDOLQJ
ZLWK� DGROHVFHQWV� LQ� GLIIHUHQW� SDUWV� RI� 6ORYHQLD�� LQWR� D
QHWZRUN�� ,W�ZDV�WKLV�QHWZRUN�WKDW� ODWHU�HQDEOHG� WKH�H[H�
FXWLRQ�RI�WKH������QDWLRQDO�VXUYH\��ZKLFK�ZDV�UHSHDWHG
DJDLQ�LQ�������

%RWK� UHVHDUFK�SURMHFWV� IRFXVHG�PRVWO\� RQ� WKH� QHJD�
WLYH� RXWFRPHV� RI� VH[XDOLW\�� 7KH� JRDO� RI� WKH� UHVHDUFKHUV
ZDV� WKHUHIRUH� WR� HVWLPDWH� ULVN� DQG� FRQVHTXHQWO\� WR� HQ�
FRXUDJH� WKH� SURWHFWLRQ� RI� WKH� VH[XDO� DQG� UHSURGXFWLYH
KHDOWK�RI�DGROHVFHQWV��7KH�UHVHDUFK�QDPHO\�VKRZHG�WKDW
PRUH� WKDQ�KDOI�RI� VWXGHQWV� VXUYH\HG�DUH� VH[XDOO\� DFWLYH
LQ�KLJK�VFKRRO��6LPLODUO\�WR�6WUDÌLÊáDU�DQG�6NXELF��3LQWHU
DOVR�FRQFOXGHV�WKDW�\RXQJ�PHQ�DUH�DW�KLJKHU�ULVN�GXH�WR
WKH�IDFW�WKDW�WKH\�KDYH�PRUH�VH[XDO�SDUWQHUV�FRPSDUHG�WR
\RXQJ� ZRPHQ� ������� RI� PHQ� DQG� ������ RI� ZRPHQ
VXUYH\HG�KDG�RQO\�RQH�VH[XDO�SDUWQHU�LQ�WKHLU�OLIHWLPH��

7KH�����V

,Q�&URDWLD�� WKLV� SHULRG� LV� UHSUHVHQWHG�E\� D� UHODWLYHO\
UDSLG�GHYHORSPHQW�RI�VH[�UHVHDUFK��H[WHQGLQJ�WKH�VFRSH
RI�LQWHUHVW�DQG�VXEVWDQWLDOO\�LPSURYLQJ�UHVHDUFK�PHWKRG�
RORJ\��,Q�WKH�VDPH�SHULRG��RQO\�D�IHZ�VXUYH\V�ZHUH�FDU�
ULHG�RXW�RQ�\RXWK�VH[XDOLW\�LQ�6ORYHQLD��SULPDULO\�IRFXV�
LQJ�RQ�ULVN\�VH[XDO�EHKDYLRUV�

&URDWLD��5LVNV�DQG�3OHDVXUHV���7RZDUG�DQ�(PDQFLSDWLRQ
RI�6H[�5HVHDUFK

7KH� ����V� ZLWQHVVHG� WKH� IDVWHVW� JURZWK� DQG� GHYHO�
RSPHQW� RI� UHVHDUFK� RQ� KXPDQ� VH[XDOLW\� VLQFH� WKH� ILUVW
VWXGLHV� LQ� WKH�����V��7KLV� LV� UHIOHFWHG� LQ� WKH�QXPEHU�RI
VWXGLHV��GLYHUVLW\�RI� WRSLFV��DQG�PHWKRGRORJLFDO� LQQRYD�
WLRQV�IRXQG�LQ�WKH�VWXGLHV�FDUULHG�RXW�LQ�WKLV�GHFDGH��5H�
VHDUFK�KDV� DOVR� EHHQ� WDNHQ� LQWR� F\EHUVSDFH�� DV� VHYHUDO
VWXGLHV� XVHG� RQOLQH� VXUYH\LQJ��� %XLOGLQJ� RQ� WKH� GHYHO�
RSPHQWV�IURP�WKH�ODWH�����V��WKH�VWXGLHV�RIWHQ�DQDO\]HG
ERWK�SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�RI�\RXWK�VH[XDOLW\�

6RFLDO� VFLHQWLVWV�� SDUWLFXODUO\� VRFLRORJLVWV�� FRQWLQXHG
WR� KDYH� D� SLYRWDO� UROH� LQ� WKLV� QHZ� ZDYH� RI� UHVHDUFK�
*LYHQ� WKH� VORZ� SURJUHVV� LQ� LPSOHPHQWDWLRQ� RI� VH[XDO
KHDOWK� SUHYHQWLRQ� DQG� VH[� HGXFDWLRQ� RQ� WKH� RQH� KDQG
DQG� WKH� LQFUHDVLQJ�67,� YXOQHUDELOLW\�RI�&URDWLDQ�DGROHV�
FHQWV�DQG�\RXQJ�DGXOWV�RQ�WKH�RWKHU�KDQG��FI��0DULMDQ�HW
DO���������0LOXWLQ�*DÊSHURY�HW� DO��� �������SXEOLF�KHDOWK
UHPDLQHG� D� VWURQJ� FRQFHUQ�� ,Q� DGGLWLRQ�� D� QXPEHU� RI
QHZ�DVSHFWV�RI� \RXWK� VH[XDOLW\�� LQFOXGLQJ� WKRVH� UHODWHG
WR� WKH� VH[XDOO\� SHUPLVVLYH� SRSXODU� FXOWXUH�� ZHUH� LQWUR�
GXFHG�LQWR�UHVHDUFK�VWXGLHV�

,Q�������DQ�DGGLWLRQDO�LPSHWXV�IRU�UHVHDUFK�RQ�VH[XDO
ULVN�WDNLQJ�ZDV�JLYHQ�E\�WKH�*OREDO�)XQG�JUDQW�DZDUGHG
WR�WKH�&URDWLDQ�0LQLVWU\�RI�+HDOWK�DQG�6RFLDO�:HOIDUH�WR
VXSSRUW� +,9� SUHYHQWLRQ� DQG� WUHDWPHQW� SURJUDPV�� 7KLV
HQDEOHG� WKH� ILUVW� QDWLRQDO� KRXVHKROG�EDVHG� SUREDELOLW\
VWXG\� RQ� \RXQJ� SHRSOH¤V� VH[XDOLW\�� ZKLFK� ZDV� FDUULHG
RXW� LQ� ����� E\� DQ� LQWHUGLVFLSOLQDU\� WHDP� RI� VRFLDO� DQG
PHGLFDO� UHVHDUFKHUV� �ÉWXOKRIHU� HW� DO�� ������� 7KH� VWXG\
XVHG�D�FRPSDFW�.$%3�VXUYH\�LQ�ZKLFK�VH[XDO�EHKDYLRUV
ZHUH� DVVHVVHG� E\� VHOI�DGPLQLVWHUHG� TXHVWLRQQDLUH�� 7KH
UHVXOW�ZDV� WKH�PRVW� FRPSUHKHQVLYH� VXUYH\� WR� GDWH� WKDW
SURYLGHG�EDVHOLQH�LQGLFDWRUV�

([FHSW��SHUKDSV�� IRU� WKH�ORQJLWXGLQDO�VWXG\�WKDW�VDP�
SOHG�ILUVW�\HDU�VWXGHQWV�DW�WKH�8QLYHUVLW\�RI�=DJUHE�GXULQJ
WKH�����������SHULRG� �ÉWXOKRIHU�������� ÉWXOKRIHU�� -XUH�
ÊD�� 0DPXOD�� ������ ������ /DQGULSHW� HW� DO��� ������ ÉWXO�
KRIHU� HW� DO��� ������� WKH� RWKHU� VWXGLHV� FRQGXFWHG� LQ� WKH
����V�KDG�D�PRUH�OLPLWHG�IRFXV�WKDQ�WKH������QDWLRQDO
VXUYH\�� 7RSLFV� UDQJHG� IURP� SDWWHUQV� RI� FRQGRP� XVH
�+LUÊO�+HßHM�� ÉWXOKRIHU�� ������ DQG� VH[XDO� ULVN�WDNLQJ
EHKDYLRU��.X]PDQ�HW�DO���������.X]PDQ�HW�DO���������WR
+,9�$,'6�SUHYHQWLRQ�SURJUDP�HYDOXDWLRQ��+LUÊO�+HßHM�HW
DO���������

$W�WKH�PRPHQW��UHVHDUFK�RQ�\RXWK�VH[XDOLW\�LQ�&URD�
WLD�FRQWLQXHV�WR�EH�WKH�ZRUN�RI�D�KDQGIXO�RI�LQGLYLGXDOV�
,W� UHPDLQV�RQ� WKH�PDUJLQV�RI�PDLQVWUHDP�VRFLDO� VFLHQFH
ZLWK�OLWWOH�RU�QR�LQIOXHQFH�RQ�SROLF\�PDNLQJ���6XFK�GLV�
DGYDQWDJHV�PD\�SURYH�WR�EH�GLIILFXOW�WR�RYHUFRPH�LQ�WKH
FRPLQJ�\HDUV� UHJDUGOHVV�RI� WKH� IDFW� WKDW� VH[� UHVHDUFK� LQ
&URDWLD�KDV�QHYHU�EHHQ�FORVHU� WR� WKH� LQWHUQDWLRQDO� VWDQ�
GDUGV�

6ORYHQLD��7KH�0DUJLQDOL]DWLRQ�RI�6H[�5HVHDUFK
/LQJHUV�2Q

,Q� 6ORYHQLD� WKH� UHVHDUFK� RQ� KXPDQ� VH[XDOLW\� LQ
����V� UHPDLQV� VFDUFH�� 7KHUH� KDV� EHHQ� QR� VRFLRORJLFDO
UHVHDUFK�FRQGXFWHG� LQ� WKH� ILHOG�DQG� WKH�KHDOWK�FDUH�DS�
SURDFK�WR�UHVHDUFKLQJ�VH[XDOLW\�LQ�6ORYHQLD�FRQWLQXHV�WR
SUHYDLO�DOVR�LQ�����V��,W�PHDQV�WKDW�\RXWK�VH[XDOLW\�FRQ�
WLQXHV� WR� EH� UHVHDUFKHG� PRVWO\� IURP� WKH� QHJDWLYH� DV�
SHFWV��VXFK�DV�ULVNV��7KHUH�LV�QR�VWURQJ�ILQDQFLDO�VXSSRUW
IRU�VXFK�UHVHDUFK��DQG�WKH�ILHOG�UHPDLQV�PDUJLQDO� LQ�WKH
VRFLDO� VFLHQFHV�� ,QWHUHVWLQJO\� HQRXJK��XQOLNH� LQ�&URDWLD�
LQ�6ORYHQLD�QHZ�PHWKRGRORJLFDO�LQQRYDWLRQV��VXFK�DV�UH�
VHDUFKLQJ�LQ�F\EHU�VSDFH��KDYH�QRW�\HW�EHHQ�XVHG�WR�UH�
VHDUFK�VH[XDOLW\��

� 1DA�OPQ@EAO�BK?QOA@�KJ�LKNJKCN=LDU�QOA�OATQ=H�O=PEOB=?PEKJ�?U>ANOAT�=J@�=J=H�ANKPE?EOI�
� 1DEO�S=O�AOLA?E=HHU�PDA�?=OA�@QNEJC�PDA�DA=PA@�@A>=PAO�EJ�IE@�����O�=>KQP�PDA�EJPNK@Q?PEKJ�KB�OAT�A@Q?=PEKJ�
� 1DA�BENOP�J=PEKJ=H�OPQ@U�KJ�EJPEI=PA�HEBAOPUHAO�KB�OPQ@AJPO�EJ�0HKRAJE=� NAOA=N?D�PA=I!�(KCKR
AG���LNKFA?P�HA=@AN��ANJEG�(H=RO�(QD=N
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7KH�KDYH�EHHQ�WZR�UHVHDUFK�SURMHFWV�RQ�\RXWK�VH[X�
DOLW\� FRQGXFWHG� LQ� ����V�� ,Q� ����� %RMDQD� 3LQWHU� UH�
SHDWHG�KHU�VWXG\�IURP�������$OWKRXJK�DQ�HDUO\�HQWUDQFH
LQWR�VH[XDO� OLIH� LV�FRQVWUXFWHG�DV�QRUPDO�DQG�DV��VRPH�
WKLQJ�YHU\�RUGLQDU\�� LQ� WKH������VWXG\�� WKH�GDWD�RQ� WKH
DJH�DW�ILUVW�LQWHUFRXUVH�IURP������DUH�LQWHUSUHWHG�DV�ZRU�
U\LQJ��,Q������WKH�DGROHVFHQWV�HQWHUHG�LQWR�VH[XDO�OLIH�DW
������RQ�DYHUDJH��ZKLOH�LQ������WKH\�KDG�WKHLU�ILUVW�VH[�
XDO� LQWHUFRXUVH�� RQ� DYHUDJH�� DW� DJH� RI� ���� 7KH� DXWKRUV
EHOLHYH� WKDW� WKLV� LV�D� UHVXOW�RI� WKH� ODFN�RI� VH[XDO�HGXFD�
WLRQ�LQ�VFKRROV��,Q�WKHLU�RSLQLRQ�\RXQJ�SHRSOH�VKRXOG�EH
PRUH�HQFRXUDJHG�WR�XVH�FRQGRPV�DQG�GRXEOH�SURWHFWLRQ
�WKH�XVH�RI�FRQGRP�DQG� WKH�SLOO�DW� WKH�VDPH� WLPH���DQG
WKH\� VKRXOG� DOVR� EH� DGYLVHG� WR� GHOD\� WKHLU� ILUVW� VH[XDO
LQWHUFRXUVH��3LQWHU�HW�DO��������������

7KH�UHVHDUFK�DOVR�IRXQG�DQ�LQFUHDVH�LQ�VDPH�VH[�H[�
SHULHQFHV� DPRQJ� ZRPHQ�� :KLOH� ����� RI� ZRPHQ� VXU�
YH\HG� UHSRUWHG� KDYLQJ� VDPH�VH[� H[SHULHQFHV� LQ� �����
VXFK� H[SHULHQFHV� ZHUH� UHSRUWHG� E\� ���� RI� ZRPHQ� LQ
������$�VLPLODU�ILQGLQJ�ZDV�UHSRUWHG�LQ�WKH�ORQJLWXGLQDO
VWXG\� RQ� &URDWLDQ� FROOHJH� VWXGHQWV� �/DQGULSHW� HW� DO��
������� 7KH� DXWKRUV� EHOLHYH� WKDW� VXFK� DQ� LQFUHDVH� LQ
VDPH�VH[� H[SHULHQFHV� LV� SUREOHPDWLF� DQG� FDQ� EH� H[�
SODLQHG�E\�PHGLD�SRSXODUL]DWLRQ�RI�KRPRVH[XDOLW\��3LQ�
WHU�HW�DO��������������

,Q� ����� 6ORYHQLDQ� ,QVWLWXWH� IRU� +HDOWK� 3URWHFWLRQ
MRLQHG� WKH� ORQJLWXGLQDO� UHVHDUFK� SURMHFW� +%6&� �+HDOWK
%HKDYLRU�LQ�6FKRRO�$JHG�&KLOGUHQ���ZKLFK�LV�FRQGXFWHG
E\� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� DQG� LQFOXGHV� IHZ
TXHVWLRQV� RQ� VH[XDO� EHKDYLRU� RI� VFKRRO�DJHG� FKLOGUHQ
�ILUVW� LQWHUFRXUVH�� XVH� RI� FRQGRPV� HWF���� $V� LQ� &URDWLD
�.X]PDQ� HW� DO��� ������ ������� WKLV� UHVHDUFK� VWXG\� KDV
EHHQ�FRQGXFWHG�LQ�6ORYHQLD�WZLFH��LQ������DQG�������

$FFRUGLQJ�WR�WKH�6ORYHQLDQ�UHVHDUFK�JURXS��WKH�GDWD
IURP�WKLV� UHVHDUFK�KDYH�EHHQ�XVHG�E\�JRYHUQPHQWDO� LQ�
VWLWXWLRQV�DQG�PLQLVWULHV�� IRU�H[DPSOH�� LQ� WKH� UHQRYDWLRQ
RI� WKH� KHDOWK� HGXFDWLRQ� LQ� VFKRROV���� 3LQWHU� UHSRUWV
VRPHZKDW�GLIIHUHQW�DWWLWXGHV�RI�WKH�JRYHUQPHQWDO�LQVWLWX�
WLRQV� WRZDUGV� WKH� UHVXOWV� IURP� KHU� VWXGLHV� �.XKDU�
����E���6KH�KDV�SUHVHQWHG� WKH� UHVXOWV� IURP�KHU� WZR�QD�
WLRQDO� VWXGLHV� WR� WKH�0LQLVWU\� RI� +HDOWK� DQG� SRLQWHG� WR
WKH� QHHG� WR� UH�LQFRUSRUDWH� KHDOWK� HGXFDWLRQ� LQWR� WKH
VFKRRO� V\VWHP� EXW� KHU� ZRUGV� IHOO� RQ� GHDI� HDUV�� +HDOWK
HGXFDWLRQ� ZDV� QDPHO\� UHPRYHG� IURP� WKH� RIILFLDO� KLJK
VFKRRO�FXUULFXOXP�LQ�WKH�HDUO\�QLQHWLHV�GXULQJ�WKH�UHQR�
YDWLRQ� RI� WKH� 6ORYHQLDQ� VFKRRO� SURJUDPV�� ,W� ZDV� H[�
SODLQHG�WKDW�VH[XDOLW\�VKRXOG�EH�DGGUHVVHG�GXULQJ�DOO�WKH
FRXUVHV�ZKHUH�DSSURSULDWH��EXW�H[SHULHQFHV�VKRZHG�WKDW
VH[XDOLW\�ZDV�PRUH� RU� OHVV� QRW� DGGUHVVHG� DW� DOO�� ,W� ZDV
DGGUHVVHG� RQO\� LQ� WKH� FRQWH[W� RI� WKH� H[WUD�FXUULFXOXP
DFWLYLWLHV��.XKDU������E��

',6&866,21

7KH�RYHUYLHZ�RI� \RXWK� VH[XDOLW\� UHVHDUFK� LQ�&URDWLD
DQG� 6ORYHQLD� LQ� WKH� ODVW� IRXU� GHFDGHV� LQGLFDWHV� WKDW
GHYHORSPHQW� RI� WKLV� UHVHDUFK� DUHD� KDV� EHHQ� FKDUDFWH�
UL]HG�E\�D�FKDQJLQJ�LQWHUSOD\�EHWZHHQ�WKH�UHVHDUFK�SUD�
FWLFH�DQG�LWV�VRFLR�FXOWXUDO�DQG�SROLWLFDO�FRQWH[W��7KLV�LQ�
WHUSOD\�KDV�EHHQ�PDUNHG�PDLQO\�E\� WKH� IROORZLQJ� WKUHH
LQIOXHQFHV�� �D��DQ�LQWHUQDWLRQDO�GLIIXVLRQ�RI� UHSURGXFWLYH
KHDOWK�DQG�IDPLO\�SODQQLQJ�LQLWLDWLYHV���E��WKH�HPHUJHQFH
RI�+,9�$,'6� FULVLV�� DQG� �F�� WKH� SURFHVV� RI� SRVW�VRFLDOLVW
WUDQVLWLRQ�

$OWKRXJK�SROLWLFDO�DQG�FXOWXUDO�SURFHVVHV� LQ� WKH�VHF�
RQG� KDOI� RI� WKH� VL[WLHV� DQG� VHYHQWLHV� ZHUH� VLPLODU� LQ
&URDWLD�DQG�6ORYHQLD�� WKHUH�ZHUH�REYLRXV�GLIIHUHQFHV� LQ
WKH�ZD\V�LQ�ZKLFK�UHVHDUFK�LQ�WKH�ILHOG�RI�\RXWK�VH[XDO�
LW\��DQG�VH[XDO�EHKDYLRU�LQ�JHQHUDO��HPHUJHG��%RWK�IHGH�
UDO� UHSXEOLFV� RI� WKHQ� <XJRVODYLD� H[SHULHQFHG� D� JUDGXDO
WUDQVLWLRQ� IURP� DVFHWLF� VRFLDOLVP� LQWR� D� VRFLHW\� ZLWK
VRPH�HOHPHQWV�RI�FRQVXPHULVP�� ,Q� WKHVH�FLUFXPVWDQFHV
WKH� ILUVW�SRVW�ZDU�JHQHUDWLRQ�ZDV�JURZLQJ�XS��7KLV�JHQ�
HUDWLRQ¤V� OLIHVW\OHV�� LQFOXGLQJ� WKHLU� VH[XDO� RQHV�� GLIIHUHG
PDUNHGO\� IURP� WKH� OLIHVW\OHV� RI� ROGHU� JHQHUDWLRQV�� 'H�
VSLWH� WKH� FKDQJH� RI� VH[XDO� FXOWXUH�� ZKLFK� ZDV� PHW� E\
DSSUHKHQVLRQ�ERWK� RQ� WKH� SDUW� RI� DXWKRULWLHV� DQG� ROGHU
JHQHUDWLRQV�� VH[XDOLW\� KDG�QRW� EHHQ� DQ� LPSRUWDQW� WRSLF
IRU� SXEOLF� GLVFRXUVH�� ,Q� WKHVH� FLUFXPVWDQFHV� LW�ZDV� XQ�
OLNHO\� WKDW� \RXWK� VH[XDO� EHKDYLRU� ZRXOG� EH� FRQVLGHUHG
DV�D�UHOHYDQW�WRSLF�RI�V\VWHPDWLF�UHVHDUFK��1HYHUWKHOHVV�
WKH� ILUVW� VXUYH\V� RI� \RXWK� VH[XDO� EHKDYLRU� ZHUH� FRQ�
GXFWHG�LQ�&URDWLD�LQ�WKH�VHYHQWLHV�DQG�LQ�6ORYHQLD�DOPRVW
WZR�GHFDGHV�ODWHU�

7KH� DEVHQFH� RI� DQ\� UHVHDUFK� LQ� WKH� ILHOG� RI� VH[XDO
EHKDYLRU� LQ� WKH�VHYHQWLHV�DQG� LQ�PRVW�RI� WKH�HLJKWLHV� LQ
6ORYHQLD� UHIOHFWV� ERWK� WKH� VRFLDO� FLUFXPVWDQFHV� DQG� WKH
SUHYDLOLQJ�PRRG� LQ� WKH� VFLHQWLILF� FRPPXQLW\�� )URP� WKLV
SRLQW�RI� YLHZ�� WKH�HPHUJHQFH�RI�\RXWK� VH[XDO�EHKDYLRU
UHVHDUFK� LQ�&URDWLD� LQ� WKH� VHYHQWLHV� VHHPV�KLJKO\�DW\SL�
FDO�� %XW� LW� LOOXVWUDWHV� KRZ� D� QHZ� ILHOG� RI� UHVHDUFK� FDQ
HPHUJH�LQ�DQ�XQVXSSRUWLYH�HQYLURQPHQW��,W�VHHPV�WKDW�LW
GHSHQGHG� PRVWO\� RQ� DQ� LQLWLDWLYH� RI� LQGLYLGXDOV� ZKR
ZHUH� FRJQL]DQW� RI� LQWHUQDWLRQDO� UHVHDUFK� WUHQGV� LQ� WKH
ILHOG�DQG�KDG�LQVLJKW�LQWR�VRFLDO�DQG�FXOWXUDO�FXUUHQWV�LQ
WKHLU�RZQ�VRFLHW\��'UDZLQJ�RQ�WKHVH�UHVRXUFHV�WKH\�ZHUH
DEOH�WR�XVH�QDUURZ�RSSRUWXQLWLHV�WR�LQWURGXFH�D�QHZ�UH�
VHDUFK�WRSLF��%XW�WKLV�EUHDNWKURXJK�ZDV�QRW�IROORZHG�E\
D�V\VWHPDWLF�UHVHDUFK�XQWLO�WKH�HQG�RI�WKH�����V�

7KH� HDUO\� QLQHWLHV� FDQ�� LQ� ERWK� FRXQWULHV�� EH� FRQVL�
GHUHG� DV� WKH� EHJLQQLQJ� RI� D� PRUH� RU� OHVV� FRQWLQXRXV
VWUHDP� RI� \RXWK� VH[XDOLW\� UHVHDUFK�� 7KLV� SURFHVV� KDV
EHHQ�PDLQO\�FRQGLWLRQHG�E\�WKH�H[WHUQDO���ZLGHU�VRFLDO
DQG� VFLHQWLILF� �� FLUFXPVWDQFHV�� 3UHFLVHO\�� WKH� UHYLYDO� RI

�� "�I=EH�?KIIQJE?=PEKJ�SEPD�%AHAJ=�'ANEÜAG�BNKI�PDA�&JOPEPQPA�BKN�%A=HPD�-NKPA?PEKJ�
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\RXWK�VH[XDOLW\�UHVHDUFK�LQ�&URDWLD�DQG�LWV�EHJLQQLQJV�LQ
6ORYHQLD� KDYH� EHHQ� PDLQO\� UHODWHG� WR� UHSURGXFWLYH
KHDOWK�DQG� IDPLO\�SODQQLQJ� LQLWLDWLYHV�DQG� WKH�HPHUJLQJ
+,9�$,'6� FULVLV�� ,W� KDV� QRW� RQO\� JHQHUDWHG� D� QHHG� IRU
YDOLG�LQIRUPDWLRQ�RQ��HVSHFLDOO\��\RXWK�VH[XDO�EHKDYLRU�
EXW�KDV� DOVR�PDGH� VH[XDOLW\� �RU� DW� OHDVW� VRPH�RI� LWV� DV�
SHFWV�� D� UHOHYDQW� WRSLF� LQ� SXEOLF� GLVFRXUVH�� ,W� KDV� DOVR
VWLPXODWHG� LQWHUQDWLRQDOL]DWLRQ�RI� VH[�EHKDYLRU� UHVHDUFK
DQG�LWV�VWDQGDUGL]DWLRQ�LQ�D�VHQVH�WKDW�LW�KDV�LQFUHDVLQJO\
IRFXVHG� RQ� ULVN� DVSHFWV� RI� VH[XDOLW\�� 7KLV� GHYHORSPHQW
RFFXUUHG� LQ� WKH�FRQWH[W�RI�DQ� LQFUHDVLQJ� VRFLDO�DQG�SR�
OLWLFDO� LQIOXHQFH� RI� WKH� &DWKROLF� &KXUFK�� SDUWLFXODUO\� LQ
&URDWLD�

&RQVLGHULQJ�WKHVH�FLUFXPVWDQFHV��WKH�UHYLYDO�RI�\RXWK
VH[XDOLW\� UHVHDUFK� LQ� &URDWLD� DQG� LWV� EHJLQQLQJV� LQ� 6OR�
YHQLD�LQ�WKH�����V�VHHP�KLJKO\�H[SHFWHG��7KH�VDPH�DS�
SOLHV� WR� WKH� IXUWKHU� GHYHORSPHQW� RI� WKH� UHVHDUFK� ILHOG�
$OWKRXJK�WKH�VWXGLHV�IRFXVHG�SULPDULO\�RQ�ULVN�DVSHFWV�RI
\RXWK�VH[XDO�EHKDYLRU��WKH�UHVHDUFK�ILHOG�KDV�EHHQ�FKDU�
DFWHUL]HG���DV� IDU�DV�QXPEHU�RI� UHVHDUFK�DFWLYLWLHV�KDYH
EHHQ� FRQFHUQHG� DQG� WKH� VFRSH�RI� UHVHDUFK�TXHVWLRQV� �
E\� LQFUHDVHG� GLIIHUHQWLDWLRQ�� 'HVSLWH� WKH� IDFW� WKDW� WKLV
SURFHVV�KDV�EHHQ�VRPHWLPHV�XQFRRUGLQDWHG�DQG�KDV�OHG
WR�IUDJPHQWDWLRQ�RI�UHVHDUFK�DFWLYLWLHV��D�UDWKHU�FRPSOH[
WUDGLWLRQ�RI�\RXWK�VH[XDO�EHKDYLRU�UHVHDUFK�KDV�EHHQ�HV�
WDEOLVKHG�LQ�WKH�ODVW�WZR�GHFDGHV�LQ�ERWK�FRXQWLHV�

%RWK� WKH� FKURQRORJLFDO� DQG� WKHPDWLF� RYHUYLHZ� RI
\RXWK�VH[XDOLW\�UHVHDUFK�LQ�&URDWLD�DQG�6ORYHQLD�LQGLFDWH
WKDW� WKH�SRVW�VRFLDOLVP�WUDQVLWLRQ�KDV�KDG�QR� LPPHGLDWH
HIIHFW� LQ�WKH�UHVHDUFK�DFWLYLWLHV�LQ�WKLV� ILHOG��$OWKRXJK�LQ
WKH�WLPH�RI�VRFLDOLVP�UHVHDUFK�RI�\RXWK�VH[XDO�EHKDYLRU
ZDV�GHILQLWHO\�QRW� DPRQJ� WKH� UHVHDUFK�SULRULWLHV�� LW�ZDV
QRW� �� DV� WKH� &URDWLDQ� VWXGLHV� LQ� WKH� VHYHQWLHV� GHPRQ�
VWUDWH� �� D� SROLWLFDOO\� IRUELGGHQ� DQG� FXOWXUDOO\� LUUHOHYDQW
UHVHDUFK�WRSLF��,Q�WKH�����V�D�PRUH�IDYRUDEOH�VRFLDO�FOL�
PDWH�IRU�VH[XDO�EHKDYLRU�UHVHDUFK�KDV�QRW�EHHQ�FUHDWHG
E\�WKH�UHJLPH�WUDQVIRUPDWLRQ�EXW�PRVWO\�E\� WKH�QHHG� WR
GHDO� ZLWK� QHZ� ULVNV� UHODWHG� WR� VH[XDO� EHKDYLRU�� $W� WKH
VDPH� WLPH�� DQ� LQFUHDVH� LQ� WKH� SROLWLFDO� DQG� FXOWXUDO� LQ�
IOXHQFH� RI� WKH� &KXUFK�� PDGH� SRVVLEOH� E\� WKH� UHJLPH
FKDQJH�� KDV� PDGH� FODVKLQJ� DWWLWXGHV� WRZDUG� VH[XDOLW\
DQG�VH[�UHVHDUFK�PRUH�SXEOLFO\�YLVLEOH�

$OWKRXJK�PRVW�RI�WKH�VWXGLHV�LQ�\RXWK�VH[XDOLW\�KDYH
EHHQ�PRWLYDWHG��RU�DW�OHDVW�OHJLWLPDWHG��E\�SUDFWLFDO�FRQ�
FHUQV��WKH\�KDYH�KDG���GXH�WR�WKH�DEVHQFH�RI�V\VWHPDWLF
FRPPXQLFDWLRQ� DQG� WKH� H[LVWHQFH� RI� LGHRORJLFDO� GLIIHU�
HQFHV�EHWZHHQ� UHVHDUFKHUV� DQG�SROLF\�PDNHUV� �� DOPRVW
QR�LPPHGLDWH�HIIHFWV�RQ�UHOHYDQW�KHDOWK�DQG�HGXFDWLRQDO
SROLFLHV�� 3DUDGR[LFDOO\�� WKH�PDLQ� DFKLHYHPHQW� RI� WKHVH
VWXGLHV� KDV� EHHQ� WKH� HVWDEOLVKPHQW� RI� VH[XDO� EHKDYLRU

UHVHDUFK� DV� DQ� DXWRQRPRXV� DQG� ODUJHO\� VHOI�UHIHUHQWLDO
UHVHDUFK�ILHOG�

&21&/86,216

7KH� VKRUW� KLVWRU\� RI� UHVHDUFK� RQ� \RXQJ� SHRSOH¤V
VH[XDOLW\� LQ� &URDWLD� DQG� 6ORYHQLD� KDV� EHHQ� FKD�
UDFWHUL]HG��LQ�JHQHUDO��E\�D�OLEHUDO�DQG�SUR�VH[XDO�VWDQFH�
7KLV��RI�FRXUVH��LV�KDUGO\�XQLTXH��6H[�UHVHDUFKHUV�WHQG�WR
YLHZ�WKHLU�VXEMHFW�ZLWK�D�SHUPLVVLYH��UDWKHU�WKDQ�VH[XDOO\
UHVWULFWLYH��EHQW��$OWKRXJK� WKH� LQIOXHQFH�RI� WKH�&DWKROLF
&KXUFK� LQFUHDVHG� GXULQJ� SRVW�FRPPXQLVW� WUDQVLWLRQ�
SDUWLFXODUO\� LQ� &URDWLD� �%LMHOLß�� ������� VH[� UHVHDUFK� LQ
ERWK�FRXQWULHV� LV� LQFUHDVLQJO\� LQGLVWLQJXLVKDEOH� IURP� LQ�
WHUQDWLRQDO� VH[RORJ\�� ,W� UHPDLQV��KRZHYHU��PDUJLQDOL]HG
DQG�RQ�WKH�IULQJH�RI�VFKRODUO\�HQWHUSULVH�

'LIILFXOWLHV� DQG� VKRUWFRPLQJV� DVVRFLDWHG� ZLWK� UH�
VHDUFK� RQ� \RXQJ� SHRSOH¤V� VH[XDOLW\� LQ� 6ORYHQLD� DQG
&URDWLD� ZHUH� JHQHUDWHG� E\� D� QXPEHU� RI� IDFWRUV�� /LNH
RWKHU� SRVW�FRPPXQLVW� FRXQWULHV� �WKH� &]HFK� 5HSXEOLF
EHLQJ� WKH� QRWDEOH� H[FHSWLRQ��� ERWK� FRXQWULHV� ODFN
VH[RORJLFDO�WUDGLWLRQ��7KLV�DEVHQFH�RI�FRQWLQXLW\�DQG�LQ�
FUHPHQWDO� EXLOGLQJ� RI� GLVFLSOLQDU\� NQRZOHGJH� DQG� H[�
SHUWLVH� VLJQLILFDQWO\� GHOD\HG� WKH� LQWURGXFWLRQ� RI� WKHRU\�
EDVHG� DVVXPSWLRQV� DQG� PRUH� VRSKLVWLFDWHG� PHWKRGR�
ORJLFDO�DSSURDFKHV��7KH� ODFN� RI� HGXFDWLRQDO� RU� WUDLQLQJ
SURJUDPV� LQ� UHVHDUFK� RQ� KXPDQ� VH[XDOLW\� LQ� 6ORYHQLD
DQG�&URDWLD��ERWK� LQ�PHGLFDO�RU� VRFLDO� VFLHQFHV�FRQWLQ�
XHV�WR�LPSHGH�WKH�GHYHORSPHQW�RI�VH[�UHVHDUFK��:LWKRXW
HGXFDWLRQDO� DQG� LQVWLWXWLRQDO� IRXQGDWLRQV�� LW� LV� LQFUHDV�
LQJO\�GLIILFXOW�WR�DWWUDFW�\RXQJ�VFKRODUV�WR�WKH�ILHOG�

$QRWKHU� FRQWULEXWLQJ� IDFWRU� WR� WKH� GLIILFXOWLHV� DQG
VKRUWFRPLQJV� DVVRFLDWHG� ZLWK� UHVHDUFK� RQ� \RXQJ� SHR�
SOH¤V� VH[XDOLW\� LV� XQGHUGHYHORSHG� LQWHUGLVFLSOLQDU\
FRPPXQLFDWLRQ��$OWKRXJK�WKHUH�KDYH�EHHQ�D�IHZ�H[DP�
SOHV�RI�VXFFHVVIXO�FURVV�GLVFLSOLQDU\�FRRSHUDWLRQ�LQ�ERWK
FRXQWULHV�� WKH� WLHV� EHWZHHQ� WKH� VRFLDO� DQG�PHGLFDO� VFL�
HQFHV�UHPDLQ�ZHDN�DQG�VSRUDGLF��$�IXWXUH�GHYHORSPHQW
RI� VH[� UHVHDUFK� VHHPV� XQOLNHO\� ZLWKRXW� WKH� FUHDWLRQ� RI
PXOWL�GLVFLSOLQDU\� UHVHDUFK� JURXSV�� 7R� DFFRPSOLVK� WKLV�
KRZHYHU��PRUH� WKDQ� DQ� XQXVXDO� VFLHQWLILF� LQWHUHVW�PD\
EH� UHTXLUHG�� 6WURQJHU� WLHV� ZLWK� SROLF\PDNLQJ�� SDUWLFX�
ODUO\� LQ� WKH� DUHDV� RI� HGXFDWLRQ� �H�J�� VFKRRO�EDVHG� VH[
HGXFDWLRQ��� SXEOLF� KHDOWK� �UHSURGXFWLYH� DQG� VH[XDO
KHDOWK���DQG�\RXWK�FDUH�DUH�XUJHQWO\�QHHGHG��1HHGOHVV�WR
VD\�� VXFK� D� UHODWLRQVKLS� ZRXOG� DOVR� EHQHILW� WKH
SROLF\PDNLQJ� VLGH�� DV� VFKRODUVKLS� RQ� \RXQJ� SHRSOH¤V
VH[XDOLW\�FRQWLQXHV�WR�SURYLGH�GDWD�QHHGHG�IRU�HYLGHQFH�
EDVHG�SROLF\�SODQQLQJ�
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�� +KP�=R=EH=>HA�
�� 0KIA�KB�PDA�@=P=�SANA�P=GAJ�BNKI�PDA�H=NCAN�PA?DJE?=H�NAOA=N?D�NALKNP� %EN
H�%AÚAF�����
�
�� �J=HUOEO�KB�PDA�@=P=�BNKI�PDA�O=IA�OPQ@U�S=O�=HOK�LNAOAJPA@�EJ�PDA�PA?DJE?=H�NAOA=N?D�NALKNP� 	PQHDKBAN�AP�=H������
�
�� �>KQP�����KB�L=NPE?EL=JPO�SANA�AEPDAN����KN����UA=NO�KH@�
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�� &J?HQ@AO�L=NPE?EL=JPO�SDK�NALKNPA@�OATQ=H�@A>QP�=P�PDA�=CA�KB����KN�A=NHEAN�
�� &J?HQ@EJC�J=PQN=H�>ENPD�?KJPNKH�IAPDK@O�
�� &J?HQ@EJC�J=PQN=H�>ENPD�?KJPNKH�IAPDK@O�
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5$=,6.29$1-(�6(.68$/1267,�0/$',+�1$�+59$É.(0�,1�9�6/29(1,-,
9�2%'2%-8������������6,67(0$7,à1,�35(*/('

$OHQND�Ç9$%
8QLYHU]D�Y�/MXEOMDQL��)DNXOWHWD�]D�GUXÌEHQH�YHGH��.DUGHOMHYD�SORÊáDG���������/MXEOMDQD��6ORYHQLMD
8QLYHU]D�QD�3ULPRUVNHP��)DNXOWHWD�]D�KXPDQLVWLáQH�ÊWXGLMH�.RSHU��7LWRY�WUJ���������.RSHU��6ORYHQLMD

H�PDLO��DOHQND�VYDE#IGY�XQL�OM�VL

$OHNVDQGDU�Ç78/+2)(5��,YDQ�/$1'5,3(7��9DOHULR�%$Ü$.
8QLYHU]D�Y�=DJUHEX��)LOR]RIVND�IDNXOWHWD��,YDQD�/XáLßD����������=DJUHE��+UYDÊND

H�PDLO��DVWXOKRI#II]J�KU��LODQGULS#II]J�KU��YEDFDN#II]J�KU

,YDQ�%(51,.
8QLYHU]D�Y�/MXEOMDQL��)DNXOWHWD�]D�GUXÌEHQH�YHGH��.DUGHOMHYD�SORÊáDG���������/MXEOMDQD��6ORYHQLMD

H�PDLO��LYDQ�EHUQLN#IGY�XQL�OM�VL

5RPDQ�.8+$5
8QLYHU]D�Y�/MXEOMDQL��)LOR]RIVND�IDNXOWHWD��$ÊNHUáHYD���������/MXEOMDQD��6ORYHQLMD

0LURYQL�LQÊWLWXW���,QÊWLWXW�]D�VRGREQH�GUXÌEHQH�LQ�SROLWLáQH�ÊWXGLMH��0HWHONRYD���������/MXEOMDQD��6ORYHQLMD
H�PDLO��URPDQ�NXKDU#JPDLO�FRP

329=(7(.

9�ßODQNX�MH�SRGDQ�VLVWHPDWLßQL�SUHJOHG�UD]LVNRYDQMD�VHNVXDOQRVWL�PODGLK�QD�+UYDÈNHP�LQ�Y�6ORYHQLML�Y�REGREMX
PHG�OHWRPD������LQ�������*ODYQL�QDPHQ�SUHJOHGD�MH�ELO�DQDOL]LUDWL�UD]YRM�VSHFLILßQHJD�QDßLQD�UD]LVNRYDQMD�Y�REHK
GUÊDYDK��NL�JD�R]QDßXMH�SRPDQMNDQMH�VHNVRORÈNH�WUDGLFLMH��$YWRUML�ßODQND�NULWLßQR�DQDOL]LUDMR�UD]LVNDYH�WHU�MLK�SUL�WHP
NRQWHNVWXDOL]LUDMR��XSRÈWHYDMRß�VRFLDOQR�NXOWXUQH�LQ�LGHRORÈNH�SRVHEQRVWL�REHK�GUÊDY��ÞODQHN�DQDOL]LUD�SRGREQRVWL�LQ
UD]OLNH�PHG�REHPD�GUÊDYDPD� WHU� WHRUHWVNH� LQ�PHWRGRORÈNH� SRPDQMNOMLYRVWL� WHU� RPHMLWYH� UD]LVNDY��3UHJOHG� UD]LVNR�
YDQMD�VHNVXDOQRVWL�PODGLK�QD�+UYDÈNHP�LQ�Y�6ORYHQLML�Y�]DGQMLK�ÈWLULK�GHVHWOHWMLK�MH�SRND]DO��GD�UD]YRM�WHJD�UD]LVNR�
YDOQHJD� SRGURßMD� R]QDßXMH� VSUHPLQMDMRßH� VH� UD]PHUMH�PHG� UD]LVNRYDOQR� SUDNVR� LQ� QMHQLP� VRFLDOQR�NXOWXUQLP� WHU
SROLWLßQLP�NRQWHNVWRP��7R�UD]PHUMH�R]QDßXMHMR�SUHGYVHP�QDVOHGQML�WULMH�YSOLYL���D��PHGQDURGQR�UD]ÈLUMDQMH�LQLFLDWLY�V
SRGURßMD�UHSURGXNWLYQHJD�]GUDYMD�LQ�QDßUWRYDQMD�GUXÊLQH���E��SRMDY�NUL]H�+,9�$,'6���F��SURFHV�SRVWVRFLDOLVWLßQH�WUDQ�
]LFLMH�� 0HG� GUÊDYDPD� VR� RßLWQH� UD]OLNH� Y� ]JRGRYLQL� UD]LVNRYDQMD� VHNVXDOQRVWL� PODGLK�� 3UYH� UD]LVNDYH� VR� ELOH� QD
+UYDÈNHP� L]YHGHQH�ÊH�Y� VHGHPGHVHWLK� OHWLK� SUHMÈQMHJD� VWROHWMD�� Y� 6ORYHQLML� SD� VNRUDM� GYH� GHVHWOHWML� NDVQHMH�� NOMXE
WHPX�GD� VR�ELOL� GUXÊEHQL��SROLWLßQL� LQ�NXOWXUQL�SURFHVL�Y�GUXJL�SRORYLFL� ÈHVWGHVHWLK� LQ� Y� VHGHPGHVHWLK� OHWLK� Y� REHK
GUÊDYDK�SRGREQL�

3RPDQMNDQMH�UD]LVNRYDQMD�QD�SRGURßMX�VHNVXDOQRVWL�Y�6ORYHQLML�Y�VHGHPGHVHWLK�LQ�RVHPGHVHWLK�OHWLK�RGUDÊD�WDNR
GUXÊEHQH�UD]PHUH�NRW�WXGL�VSORÈQR�NOLPR�Y�]QDQVWYHQL�VNXSQRVWL��=JRGQMD�GHYHWGHVHWD�ODKNR�Y�REHK�GUÊDYDK�RSUH�
GHOLPR�NRW�]DßHWHN�EROM�DOL�PDQM�NRQWLQXLUDQHJD�UD]LVNRYDQMD�VHNVXDOQRVWL�PODGLK��1D�WD�SURFHV�VR�Y�JODYQHP�YSOL�
YDOH�]XQDQMH��� ÈLUÈH�GUXÊEHQH� LQ�]QDQVWYHQH�RNROLÈßLQH��.URQRORÈNL� LQ� YVHELQVNL�SUHJOHG� UD]LVNRYDQMD� VHNVXDOQRVWL
PODGLK�QD�+UYDÈNHP�LQ�Y�6ORYHQLML�NDÊH��GD�SRVWVRFLDOLVWLßQD�WUDQ]LFLMD�QL�QHSRVUHGQR�YSOLYDOD�QD�UD]LVNRYDOQH�DNWLY�
QRVWL�QD�WHP�SRGURßMX��%ROM�QDNORQMHQD�GUXÊEHQD�NOLPD�]D�UD]LVNRYDQMH�VHNVXDOQHJD�YHGHQMD�QL�UH]XOWDW�VSUHPHPEH
UHÊLPD��WHPYHß�SRWUHEH�VRRßHQMD�]�QRYLPL�WYHJDQML�QD�SRGURßMX�VHNVXDOQHJD�YHGHQMD�

.OMXÞQH�EHVHGH��UD]LVNRYDQMH�VHNVXDOQRVWL��PODGL��VHNVXDOQRVW��UHSURGXNWLYQR�]GUDYMH��+,9�$,'6��VHNVXDOQR�WYHJDQMH�
+UYDÊND��6ORYHQLMD
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5()(5(1&(6

$MGXNRYLÜ��'���$MGXNRYLÜ��0���3ULÇOLQ��5����������$,'6�L
PODGL��=DJUHE��0HGLFLQVND�QDNODGD�
$QGROÇHN�-HUDV��/���.RÉXK�1RYDN��0���2EHUVQHO�.YHGHU�
'���3LQWHU��%����������)HUWLOLW\�6XUYH\�LQ�6ORYHQLD�������
$GYDQFHV�LQ�&RQWUDFHSWLYH�'HOLYHU\�6\VWHP��DQ�LQWHUQD�
WLRQDO�MRXUQDO����������.LDZDK�,VODQG��������
$QGURMQD��0��� .UÞPDU�� -�� �������� 6SROQR� YHGHQMH� OMXE�
OMDQVNLK�VUHGQMHÊROFHY��1DORJD�]D�JLEDQMH��=QDQRVW�POD�
GLQL���/MXEOMDQD��*LPQD]LMD�ÉHQWYLG�
%HOXKDQ��$��� %HQF��0��� ÆWDPSDU��'��� 7UHQF�� 3�� �������
3R]QDYDQMH� L� SULPMHQD� NRQWUDFHSFLMH� X� VUHGQMRÊNROVNH
RPODGLQH� X� 65+�� 6WDQRYQLÊWYR�� ������� %HRJUDG�� ����
����
%LMHOLÜ�� 1�� �������� 6H[� (GXFDWLRQ� LQ� &URDWLD�� 7HQVLRQV
EHWZHHQ� 6HFXODU� DQG� 5HOLJLRXV� 'LVFRXUVHV�� (XURSHDQ
-RXUQDO�RI�:RPHQ¤V�6WXGLHV���������/RQGRQ����������
%RK�� .�� �������� 6RFLDOQR� SVLKRORÊNL� IDNWRUML� Y� QDáUWR�
YDQMX�GUXÌLQH��5D]LVNRYDOQR�SRURáLOR��/MXEOMDQD��,QÊWLWXW
]D�VRFLRORJLMR�LQ�ILOR]RILMR�SUL�8QLYHU]L�Y�/MXEOMDQL�
&XUULH�� &�� �������� <RXQJ� SHRSOH¤V� KHDOWK� LQ� FRQWH[W�
+HDOWK� %HKDYLRXU� LQ� 6FKRRO�DJHG� &KLOGUHQ� �+%6&�
VWXG\�� LQWHUQDWLRQDO� UHSRUW� IURP� WKH� ���������� VXUYH\�
:RUOG�+HDOWK�2UJDQL]DWLRQ�
&XUULH��&����������,QHTXDOLWLHV�LQ�<RXQJ�3HRSOH¤V�+HDOWK
��+%6&�,QWHUQDWLRQDO�5HSRUW�IURP�WKH�����������6XUYH\�
:RUOG�+HDOWK�2UJDQL]DWLRQ�
ÛXN��0����������0(02$,'6���HGXNDFLMD�R�VSROQRVWL�QD
KUYDWVNL�QDáLQ��2EQRYOMHQL�ÌLYRW������=DJUHE����������
'ÉHSLQD��0���3UHEHJ��È�� ��������=DÊWLWD� UHSURGXNWLYQRJ
]GUDYOMD� DGROHVFHQDWD�� /LMHáQLáNL� YMHVQLN�� ����� =DJUHE�
��������
'ÉHSLQD��0���ÆWDPSDU��'���%HOXKDQ��$����������3RYH]D�
QRVW� L]PHâX� QDVWXSD� VSROQH� ]UHORVWL� L� SRáHWND� VSROQH
DNWLYQRVWL�DGROHVFHQDWD��$UKLY�]D�]DÊWLWX�PDMNH�L�GMHWHWD�
����=DJUHE����������
*UXMLÜ�.RUDÞLQ�� -��� 'ÉHSLQD�� 0��� %HOXKDQ�� $�� �������
6SROQR�SRQDÊDQMH�KUYDWVNH�PODGHÌL�L�QMHQ�RGQRV�SUHPD
NRQWUDFHSFLML��*\QDHFRORJLD�HW�3HULQDWRORJLD��9RO�����=D�
JUHE����������
+LQGLQ��0�� -��� )DWXVL�� $��2�� �������� $GROHVFHQW� VH[XDO
DQG� UHSURGXFWLYH� KHDOWK� LQ� GHYHORSLQJ� FRXQWULHV�� DQ
RYHUYLHZ�RI� WUHQGV�DQG� LQWHUYHQWLRQV�� ,QWHUQDWLRQDO� 3HU�
VSHFWLYHV� RQ� 6H[XDO� DQG� 5HSURGXFWLYH� +HDOWK�� ���� ��
1HZ�<RUN��������
+LUÇO�+HÜHM�� 9���'REUDYF� 3ROMDN�� -��� ÆLNDQLÜ�'XJLÜ��1��
'RPOMDQ��0�� /��� 3XVWLÇHN��1�� ��������0(02$,'6� �� ,,�
SURJUDP�HGXNDFLMD�YUÊQMDND�X�SUHYHQFLML�+,9�$,'6�D�]D
DGROHVFHQWH�� SUHJOHG� SURJUDPD�� SURYHGED� L� HYDOXDFLMD
SURJUDPD�� =DJUHE�� .OLQLND� ]D� GMHáMH� EROHVWL� �� 8GUXJD
352�5(352�
+LUÇO�+HÜHM�� 9��� ÆLNDQLF�'XJLÜ�� 1��� 'REUDYF�3ROMDN�� -�
�������� 6XUYH\� RQ� .QRZOHGJH�� $WWLWXGHV�� DQG� 6H[XDO
%HKDYLRU�RI�$GROHVFHQWV���6WXGHQWV�RI�6HFRQGDU\�6FKRROV
LQ�=DJUHE��0LPHR���=DJUHE��81,&()�

+LUÇO�+HÜHM��9���ÆWXOKRIHU��$����������8UEDQ�$GROHVFHQWV
DQG� 5LVN� 7DNLQJ�� &ROOHJLXP� $QWURSRORJLFXP�� ���� ��
=DJUHE����������
+LUÇO�+HÜHM��9���ÆWXOKRIHU��$����������&RQGRP�8VH�DQG
,WV� &RQVLVWHQF\� DPRQJ� 0HWURSROLWDQ� +LJK� 6FKRRO� 6WX�
GHQWV� LQ� &URDWLD�� ����������� +DV� $Q\WKLQJ� &KDQJHG"
&ROOHJLXP�$QWURSRORJLFXP���������6XSSOHPHQW���=DJUHE�
������
,QJKDP��5���$JJOHWRQ��3���HGV�����������3URPRWLQJ�\RXQJ
SHRSOH
V� VH[XDO� KHDOWK�� LQWHUQDWLRQDO� SHUVSHFWLYHV�� /RQ�
GRQ��5RXWOHGJH�
-HULÞHN�� +��� /DYWDU�� '��� 3RNUDMDF�� 7�� �������� +%6&
6ORYHQLMD� ������ =� ]GUDYMHP� SRYH]DQR� YHGHQMH� Y� ÊRO�
VNHP�REGREMX�>+%6&�6ORYHQLD�������+HDOWK�UHODWHG�EH�
KDYLRU�LQ�VFKRRO�SHULRG@��/MXEOMDQD��,9=�
.R\DPD��$���&RUOLVV��+��/���6DQWHOOL��-��6����������*OREDO
OHVVRQV�RQ�KHDOWK\�DGROHVFHQW�VH[XDO�GHYHORSPHQW��&XU�
UHQW�2SLQLRQ�LQ�3HGLDWULFV���������/RQGRQ����������
.XKDU��5�� �����D��� ,QWHUYMX� V�.DWMR�6WUDÌLÊáDU� LQ�0LOHQR
6NXELF�� %LODWHUDOQL� SURMHNW� �6RFLR�NXOWXUQL� LQ� SVLKR�VR�
FLDOQL�DVSHNWL�VHNVXDOQHJD�]GUDYMD�PODGLK�Y�6ORYHQLML� LQ
QD�+UYDÊNHP��SUHJOHG�UD]LVNDY�Y�REGREMX������������
/MXEOMDQD��)'9�
.XKDU��5�� �����E��� ,QWHUYMX� ]� %RMDQR� 3LQWHU�� %LODWHUDOQL
SURMHNW��6RFLR�NXOWXUQL�LQ�SVLKR�VRFLDOQL�DVSHNWL�VHNVXDO�
QHJD�]GUDYMD�PODGLK�Y�6ORYHQLML�LQ�QD�+UYDÊNHP��SUHJOHG
UD]LVNDY�Y�REGREMX�������������/MXEOMDQD��)'9�
.X]PDQ�� 0��� 3HMQRYLÜ� )UDQHOLÜ�� ,��� 3DYLÜ� ÆLPHWLQ�� ,�
��������3RQDÊDQMH�X�YH]L�VD�]GUDYOMHP�GMHFH�ÊNROVNH�GR�
EL� ����������� =DJUHE��+UYDWVNL� ]DYRG� ]D� MDYQR� ]GUDY�
VWYR�
.X]PDQ�� 0��� 3DYLÜ� ÆLPHWLQ�� ,��� 3HMQRYLÜ� )UDQHOLÜ�� ,�
��������3RQDÊDQMH�X�YH]L�VD�]GUDYOMHP�GMHFH�ÊNROVNH�GR�
EL� ����������� =DJUHE��+UYDWVNL� ]DYRG� ]D� MDYQR� ]GUDY�
VWYR�
0DULMDQ��7���9UDQHÇ��-���0OLQDULÜ�'ÉHSLQD��$���/HVNRYDU�
9��� .QHÉHYLÜ�� -��� .YDWHUQLN��0�� �������� *HQLWDO� KXPDQ
SDSLOORPDYLUXV� LQIHFWLRQ� LQ�ZRPHQ� IURP� WKH�=DJUHE� UH�
JLRQ��&ROOHJLXP�$QWURSRORJLFXP������6XSSO�����=DJUHE�
������
0F1DLU�� %�� �������� 6WULSWHDVH� FXOWXUH�� 6H[��PHGLD�� DQG
WKH�GHPRFUDWL]DWLRQ�RI�GHVLUH��/RQGRQ��5RXWOHGJH�
0LOXWLQ�*DÇSHURY�� 1��� 6DERO�� ,��� +DOHF�� *��� 0DWRYLQD�
0���*UFH��0�� �������� 5HWURVSHFWLYH� VWXG\�RI� WKH� SUHYD�
OHQFH�RI�KLJK�ULVN�KXPDQ�SDSLOORPDYLUXVHV�DPRQJ�&URD�
WLDQ�ZRPHQ�� &ROOHJLXP�$QWURSRORJLFXP�� ���� 6XSSO�� ��
=DJUHE��������
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+LJK�6FKRRO�6WXGHQWV� LQ� WKH�8QLWHG�6WDWHV������������
-RXUQDO�RI�$GROHVFHQW�+HDOWK���������6DQ�)UDQFLVFR�����
���
6FKPLGW�� *�� �HG��� �������� -XJHQGVH[XDOLWlW�� 6R]LDOHU
:DQGHO�� *UXSSHQXQWHUVFKLHGH�� .RQIOLNWIHOGHU�� 6WXWWJDUW�
(QNH�9HUODJ�
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SHUPLVLYQRVW��HJDOLWDUQRVW� L� RGJRYRUQRVW�� ORQJLWXGLQDOQR
LVWUDÌLYDQMH� VHNVXDOQRVWL� X� NDVQRM� DGROHVFHQFLML� �����
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