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*�$��(ODVKL��+HULRWW�:DWW�8QLYHUVLW\��8.

3XUSRVH��3ODQQLQJ�DXWRQRPRXV�VHWWOHPHQWV�DV�D�VWUDWHJ\�WR�DOOHYLDWH�WKH�SRYHUW\�RI�6XGDQHVH�FLWL]HQV�
DQG�DOORZ� WKHP� WR�EHFRPH�DFWLYH� FRQWULEXWRUV� WRZDUGV� VXVWDLQDEOH�HFRQRPLF�JURZWK�RI� WKH� FRXQWU\��
0HWKRGRORJ\� $GGUHVVLQJ�WKH�H[LVWLQJ�KRXVLQJ�SUREOHPV�LQ�6XGDQ�LQ�UHODWLRQ�WR�LWV�SUHSDUHGQHVV�WRZDUGV�

�
FHSW�RI�DXWRQRPRXV�VHWWOHPHQWV��HPSKDVLVLQJ�WKH�LPSRUWDQFH�RI�SODQQLQJ�VHWWOHPHQWV�DW�WKH�XUEDQ�OHYHO�
UDWKHU�WKDQ�DV�LQGLYLGXDO�HQWLWLHV��&DVH�VWXGLHV�ZLOO�EH�SUHVHQWHG�WR�JDLQ�XQGHUVWDQGLQJ�RI�ZKDW�FDQ�EH�
OHDUQHG� IURP�SUHYLRXV� H[SHULHQFHV�� DGRSWLQJ� VLPLODU� FRQFHSWV� RI� DXWRQRPRXV� VHWWOHPHQWV��)LQGLQJV�
&RQYHQWLRQDO�PHWKRGV�RI�SODQQLQJ�VHWWOHPHQWV�LQ�6XGDQ�DUH�QRW�VXLWDEOH�VROXWLRQV�WR�EUHDN�RXW�RI�SRY�
HUW\��7KH�EXLOW�HQYLURQPHQW�VKRXOG�EH�SHUFHLYHG�DV�DQ�LQWHUODFHG�PDWWHU��PXOWLSOH�GLVFLSOLQHV�VKRXOG�EH�
FRQVLGHUHG�IRU�VXVWDLQDEOH�GHYHORSPHQW��9DOXH� 7KH�XUEDQ�SROLWLFV�IRUPHG�E\�DXWRQRPRXV�VHWWOHPHQWV�
FDQ�EH�DQ�DFWRU�WRZDUGV�WKH�HPDQFLSDWLRQ�RI�6XGDQHVH�FLWL]HQV��HQDEOLQJ�WKHP�WR�VWDQG�VWURQJHU�DJDLQVW�
DXWRFUDWLF�DXWKRULWLHV�
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'U��6�0�0��.DQDQL��1LOH�8QLYHUVLW\��6XGDQ

3XUSRVH�RI� WKH�SDSHU�� ,Q������� LQ�FROODERUDWLRQ�ZLWK�DOLJQHG� VWDWH�PLQLVWULHV��DQ�1*2�HVWDEOLVKHG�D�
VWDWLF�FOLQLF�WR�VHUYH�$ER�6KRXN�DQG�WKH�QHLJKERXULQJ�$O6DODP�FDPSV��1RUWK�'DUIXU�6XGDQ���$�YHU\�ORZ�
XWLOLVDWLRQ�UDWH�ZDV�UHJLVWHUHG��$�FOLHQW�VDWLVIDFWLRQ�VXUYH\�ZDV�FRQGXFWHG�WR�H[SORUH�WKH�FOLHQWV·�RSLQ�
LRQV�� UHFRJQLVHG�REVWDFOHV�DQG� OLPLWDWLRQV��5HVXOWV� VKRZHG����� ODFNHG�NQRZOHGJH�DERXW�WKH�VHUYLFHV��
����PHQWLRQHG�VRFLDO�UHMHFWLRQ��IDPLO\�XQDFFHSWDELOLW\��IHDU�RI�VWLJPD������FRXOG�QRW�DIIRUG�WKH�FRVW�
IRU�WUDQVSRUWDWLRQ�RU�IHHV��7KLV�SDSHU�ZLOO�H[KLELW�WKH� LQWHUYHQWLRQ�WR�DGGUHVV�WKLV�FKDOOHQJH��'HVLJQ��
7KLV�LV�D�GHVFULSWLYH�FDVH�VWXG\�VKRZLQJ�KRZ��VWDUWLQJ�LQ�������WKH�SXUSRVH�RI�WKH�$ER�6KRXN�FOLQLF�ZDV�
DXJPHQWHG�WR�DFW�DV�D�VRFLDO�GHYHORSPHQW�FHQWUH��$�FRPPXQLW\�RZQHG�QHWZRUN�RI�ZRPHQ�OHDGHUV��RQH�
IURP�HDFK�JHRJUDSKLF�VHFWRU�RI�WKH�FDPS��ZDV�HVWDEOLVKHG��7KH\�FRRUGLQDWHG�WKH�WUDLQLQJ�RI�D�QXPEHU�
RI�YROXQWHHU�FRPPXQLW\�EDVHG�VHUYLFH�GHOLYHUHUV�ZKR�UHFHLYHG�FRPSUHKHQVLYH�WUDLQLQJ�VXSHUYLVHG�E\�
WKH�0LQLVWU\�RI�+HDOWK��7KH\�UHIHUUHG�FDVHV�WR�WKH�FOLQLF�DQG�PDGH�IROORZ�XS�KRPH�YLVLWV�DQG�SHUIRUPHG�
KHDOWK�SURPRWLRQ� IXQFWLRQV��7KH�SURJUDPPH�IRFXVHG�RQ�FRPPXQLW\�HQJDJHPHQW�� UDLVLQJ�DZDUHQHVV��
DQG�GHOLYHU\�RI�KLJK�TXDOLW\� UHSURGXFWLYH�KHDOWK� VHUYLFHV��ZLWK�DQ�HPSKDVLV�RQ� UHDFKLQJ�\RXWKV�DQG�
YXOQHUDEOH� SRSXODWLRQV�� 7KH� ZRPHQ� OHDGHUV� SURYLGHG� WKH� QHFHVVDU\� VXSSRUW� IRU� ZRPHQ� LQ� QHHG� RI�
PHGLFDO� VHUYLFHV��7KH\�DOVR� OLDLVHG�ZLWK� WKH� ORFDO� VKHLNK�RU�2PGD� �WKH�FLYLO� FRPPXQLW\� OHDGHUV�� IRU�
JLUOV·�HGXFDWLRQ��ZRPHQ·V�HPSRZHUPHQW�DFWLYLWLHV��DQG�VNLOOV�GHYHORSPHQW�IRU�PLQL�LQFRPH�JHQHUDWLQJ�
SURMHFWV� IRU� SRRU� KRXVHKROGV�� 7KH\� LQLWLDWHG� FRPPXQLW\� HQJDJHPHQW� DQG�PRELOLVDWLRQ�� 7KH\� UDLVHG�
DZDUHQHVV�HLWKHU�LQVLGH�WKH�FOLQLF�RU�DV�RXWUHDFK�WKURXJK�VHPLQDUV��PRELOH�79�VKRZV��GUDPD��DQG�VRQJV�
LQ�ORFDO�GLDOHFWLFV��7KLV�LQWHUYHQWLRQ�ZDV�DLPHG�DW�LQFUHDVLQJ�WKH�FOLHQWV·�DFFHVVLELOLW\�DQG�XWLOLVDWLRQ�
UDWH�RI�VHUYLFHV��,Q�WKH�ORQJ�UXQ��LW�LV�H[SHFWHG�WR�UHGXFH�PDWHUQDO�DQG�FKLOG�PRUELGLW\�DQG�PRUWDOLW\�
LQ�WKH�FDPS��)LQGLQJV��7KH�XWLOLVDWLRQ�UDWH�LQFUHDVHG�FRQVLGHUDEO\��,Q�������WKH�FOLQLF�SURYLGHG�VH[XDO�
UHSURGXFWLYH�KHDOWK��65+��VHUYLFHV�WR��������SHRSOH�WKURXJK�WKH�$ER�6KRXN�FOLQLF��RI�ZKLFK�������FOLHQWV�
ZHUH�SURYLGHG�ZLWK�FRQWUDFHSWLYH�VHUYLFHV�DQG�����FOLHQWV�ZHUH�SURYLGHG�ZLWK�DERUWLRQ�UHODWHG�FDUH��
9DOXH��7KLV� LQWHUYHQWLRQ� FDQ� EH� UHSOLFDWHG� LQ� RWKHU� VHWWLQJV�ZKHUH� WKH� VHFXULW\� VWDWXV� LV� IUDJLOH� DQG
WKH� NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� RI� WKH� FRPPXQLW\� QHHGV� SURPRWLRQ�� HVSHFLDOO\� GXULQJ� WKH
SRVW�SHDFH�HUD��

&$1�+21(<�&85(�&$1&(5"���&/,1,&$/�&$6(6�5(3257

5��$OKDM��4XHHQ�0DU\�8QLYHUVLW\�RI�/RQGRQ��8.

3XUSRVH��7KH�DLP�RI�WKLV�SDSHU�LV�WR�VKDUH�FOLQLFDO�FDVH�UHSRUWV�RQ�WKH�HIIHFW�RI�KRQH\�RQ�FDQFHU�SDWLHQWV��
)LQGLQJV�

WKH�FDQFHU�FHOOV��:KDW�LV�VSHFLDO�DERXW�WKLV�FDVH�LV�WKDW�RQO\�KRQH\�WKHUDS\�ZDV�DSSOLHG�ZLWKRXW�DQ\�RWKHU�
WUHDWPHQW��2ULJLQDOLW\�YDOXH�RI�WKH�SDSHU�
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RI�KRQH\�RQ�FDQFHU�SDWLHQWV��3UDFWLFDO�LPSOLFDWLRQV��7KH�WZR�FOLQLFDO�FDVH�VWXGLHV�JLYH�XV�DQ�LQGLFDWLRQ�
RI�WKH�HIIHFW�RI�KRQH\�RQ�FDQFHU�SDWLHQWV��,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�D�SLORW�VWXG\�LV�FDUULHG�RXW�RQ�
RQH�W\SH�RI�FDQFHU��VXFK�DV�EUHDVW�FDQFHU��VLQFH�ERWK�LQFLGHQWV�DQG�PRUWDOLW\�UDWHV�DUH�KLJK�GXH�WR�WKLV�
W\SH�RI�FDQFHU�LQ�6XGDQ�
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0$1$*(0(17�6<67(0�,03529,1*�$&&(66��()),&,(1&<
$1'�75$163$5(1&<

'U��(��$EGHOUDKHHP��8QLWHG�1DWLRQV�'HYHORSPHQW�3URJUDPPH��81'3���
7XUNH\

7KLV�:KLWH�3DSHU�GHPRQVWUDWHV�WKH�EDVLF�IRXQGDWLRQV�IRU�D�+HDOWK&KDLQ��$�EORFNFKDLQ�HQDEOHG�VXSSO\�
FKDLQ�PDQDJHPHQW�V\VWHP�WR�VROYH�WKH�FKDOOHQJHV�WKDW�DUH�IDFLQJ�WKH�KHDOWK�V\VWHPV�LQ�/RZHU�DQG�0LG�
GOH�,QFRPH�&RXQWULHV��/0,&V���7KH�SDSHU�LV�SUHVHQWHG�WR�PDWHULDOLVH�MRLQW�FROODERUDWLRQ�EHWZHHQ�81'3�
DQG�81,&()�RQ�LQQRYDWLYH�VROXWLRQV�IRU�VXVWDLQDEOH�GHYHORSPHQW��7KH�LQYHQWLRQ�RI�%ORFNFKDLQ�KDV�KLW�WKH�
:RUOG�ZLWK�LWV�SRWHQWLDO�LQ�GLIIHUHQW�VHFWRUV��$OWKRXJK�LW�ZDV�LQLWLDOO\�GHVLJQHG�WR�EDFN�XS�WKH�WUDQVDF�

LQFOXGH�WKH�JOREDO�VXSSO\�FKDLQ�DQG�VKLSSLQJ�LQGXVWU\��ZKHUH�HDUOLHU�LQGLFDWLRQV�IURP�0DHUVN��WKH�VKLSSLQJ�
FRQWDLQHU�JLDQW��VKRZ�WKDW�LWV�LPSOHPHQWDWLRQ�KDV�PHDQW�D�UHGXFWLRQ�RI�DSSUR[LPDWHO\�����LQ�RSHUDWLQJ�

FKDOOHQJHV� UHODWHG� WR� UHJXODWLRQV��PDQDJHPHQW� DQG� VWUXFWXUH��PXOWLSOH� WLHUV� DQG� SRRU� IRUHFDVWV� DQG�
LUUHJXODULW\�RI�IXQGLQJ�DQG�SXUFKDVLQJ��7KHVH�FKDOOHQJHV�KDYH�OHG�WR�IUHTXHQW�VWRFNRXW�DQG�VRPHWLPHV�
ZDVWH�RI�PHGLFLQH��KHDOWK�VXSSOLHV�DQG�FRPPRGLWLHV��7KH�DPELWLRXV�6'*��WDUJHWV�DQG�UHODWHG�VWUDWHJLHV�
RQ�DFKLHYLQJ�8QLYHUVDO�+HDOWK�&RYHUDJH�ZLOO�QRW�EH�DWWDLQDEOH�ZLWK�WKH�FXUUHQW�VWDWXV�RI�KHDOWK�VXSSO\�
FKDLQ�PDQDJHPHQW��$GGLWLRQDOO\��WKH�LQFUHDVH�LQ�JOREDO�FRXQWHUIHLW�PHGLFLQHV�DQG�VXSSOLHV�KLW�DOPRVW�
86�����ELOOLRQ��SXWWLQJ�DGGLWLRQDO�SUHVVXUHV�RQ�KHDOWK�V\VWHPV�DQG�JOREDO�KHDOWK�DJHQFLHV��7KH�1DWLRQDO�
0HGLFDO�6XSSOLHV�)XQG� LQ�6XGDQ� LV� WKH�HQWLW\� UHVSRQVLEOH� IRU� WKH�SXEOLF�SURFXUHPHQW�DQG�GLVWULEXWLRQ�
RI�PHGLFLQHV�LQ�6XGDQ��,Q�������DV�SDUW�RI�D�UHIRUP��HOHFWURQLF�SURFXUHPHQW�ZDV�LQWURGXFHG��$OWKRXJK�
VRPH�VXFFHVV�ZDV�DFKLHYHG��WKH�SUREOHPV�UHODWHG�WR�SRRU�IRUHFDVWV��VWRFNRXWV�DQG�ZDVWDJH�UHPDLQHG�
XQVROYHG��+HDOWK&KDLQ�LV�D�EORFNFKDLQ�HQDEOHG�KHDOWK�VXSSO\�PDQDJHPHQW�V\VWHP�WKDW�ZLOO�LQFOXGH�DOO�
WKH� VWDNHKROGHUV�DORQJ� WKH� VXSSO\� FKDLQ�� IURP�PDQXIDFWXUHUV�� JOREDO� VKLSSHUV�DQG�KDQGOHUV�� FXVWRPV�
DQG�RWKHU�UHJXODWRUV��WR�LQ�FRXQWU\�EX\HUV��GLVWULEXWRUV�DQG�GLVSDWFKHUV��7KURXJK�LWV�GHYHORSPHQW�VWDFN�
�SURWRFRO��QHWZRUN�DQG�DSSOLFDWLRQ�OD\HUV��DQG�WKH�WUDQVDFWLRQV�RI�WKH�LQIRUPDWLRQ��GRFXPHQWV��UHFHLSWV�
DQG�H[HFXWLRQ�RI�ZRUN�WKURXJK�VPDUW�FRQWUDFWV��+HDOWK&KDLQ�LV�FDSDEOH�RI�DGGUHVVLQJ�PRVW�RI�WKH�FXU�

LPSURYHG�HTXLW\�DQG�DFFHVV�WR�HVVHQWLDO�PHGLFLQHV��WHFKQRORJLHV�DQG�RWKHU�KHDOWK�VXSSOLHV��81'3�DQG�
81,&()��DQG�SRWHQWLDOO\�RWKHU�JOREDO�KHDOWK�DJHQFLHV��DUH�LQ�D�XQLTXH�SRVLWLRQ�WR�OHYHUDJH�DQG�VKDSH�WKH�
JOREDO�VXSSO\�PDUNHW��$�UHFHQW�SDUWQHUVKLS�RQ�6XVWDLQDEOH�3URFXUHPHQW�LQ�WKH�+HDOWK�6HFWRU��63+6��WKDW�
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SDUWQHUVKLS�DQG�MRLQW�DFWLRQ��,Q�RUGHU�IRU�+HDOWK&KDLQ�WR�EH�LPSOHPHQWHG�HIIHFWLYHO\��WKH�FXUUHQW�JOREDO��
UHJLRQDO�DQG�QDWLRQDO�UHJXODWLRQV��JXLGHOLQHV�DQG�SROLFLHV�ZLOO�QHHG�WR�EH�XSGDWHG�WR�DOORZ�IRU�LQQRYD�
WLRQ�WR�JURZ�DW�VFDOH��ZLWKRXW�MHRSDUGLVLQJ�WKH�VDIHW\��DFFHVVLELOLW\�DQG�DIIRUGDELOLW\�RI�WKH�PHGLFLQHV��
WHFKQRORJLHV�DQG�RWKHU�KHDOWK�VXSSOLHV��$�PXOWL�VWDNHKROGHUV�FROODERUDWLRQ��LQFOXGLQJ�PXOWLODWHUDOV��DFD�
GHPLD��JOREDO�SKLODQWKURS\�DQG�JRYHUQPHQWV��LV�FUXFLDO�IRU�WKH�SLORWLQJ�DQG�IXUWKHU�VFDOH�XS�

,17(51$7,21$/�$&&5(',7$7,21�)25�,03529,1*�0(',&$/
/$%25$725,(6�,1�68'$1

'U��$��(OELUHHU��,QWHUQDWLRQDO�$LGV�9DFFLQH�,QLWLDWLYH��,$9,���8.

3XUSRVH��0HGLFDO�IDFLOLWLHV�DQG�ODERUDWRULHV�DUH�HVVHQWLDO�DQG�D�IXQGDPHQWDO�SDUW�RI�DOO�KHDOWK�V\VWHPV��

SUHYHQWLRQ�DQG�FRQWURO��$SSURDFK��$FFUHGLWDWLRQ�LV�D�SURFHGXUH�E\�ZKLFK�DQ�DXWKRULWDWLYH�ERG\�JLYHV�IRU�

,W�LV�D�YDOLGDWLRQ�SURFHVV�HVWDEOLVKHG�WR�HQVXUH�WKDW�PHGLFDO�ODERUDWRULHV�GHOLYHU�KLJK�TXDOLW\�VHUYLFHV�WKDW�
PHHW�WKH�QHHGV�DQG�UHTXLUHPHQWV�RI�WKHLU�FOLHQWV��)LQGLQJV��0HGLFDO�ODERUDWRULHV�LQ�6XGDQ�DUH�QRW�LQWHU�
QDWLRQDOO\�DFFUHGLWHG��:RUNLQJ�ZLWK�SDUWQHUV��WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��LQ�WKH�$IULFDQ�UHJLRQ�
GHYHORSHG�D�VWHS�ZLVH�DSSURDFK�WRZDUGV�WKH�DFFUHGLWDWLRQ�RI�KHDOWK�ODERUDWRULHV�LQ�WKH�$IULFDQ�UHJLRQ��
FRPPRQO\�UHIHUUHG�WR�DV�WKH�6WHSZLVH�/DERUDWRU\�4XDOLW\�,PSURYHPHQW�3URFHVV�7RZDUGV�$FFUHGLWDWLRQ�
�6/,37$��SURJUDPPH��7KH�6/,37$�SURJUDPPH�SURYLGHV�D�IUDPHZRUN�IRU�VWUHQJWKHQLQJ�QDWLRQDO�ODERUDWRU\�

3UDFWLFDO�LPSOLFDWLRQV��7R�DGRSW�6/,37$�LQ�6XGDQ��
DQG�LQWHQVLI\�WKH�UROO�RXW�RI�WKH�6WUHQJWKHQLQJ�/DERUDWRU\�0DQDJHPHQW�7RZDUGV�$FFUHGLWDWLRQ��6/07$��
SURJUDPPH�DV�SUHUHTXLVLWH�ODERUDWRU\�TXDOLW\�FDSDFLW\�EXLOGLQJ�

68'$1�1$7,21$/�67(3:,6(�6859(<�2)�1&'6�5,6.�)$&7256

'U��$��$EGHOUD]LJ��'U��1�$��:DJLDOOD��'U��0�$��(OLPDP��'U��6�(��$OL�
DQG�'U��1�,��0RKDPHG��0LQLVWU\�RI�+HDOWK��6XGDQ

:RUOGZLGH�QRQ�FRPPXQLFDEOH�GLVHDVHV� �1&'V�� UHSUHVHQW�����RI� WKH�EXUGHQ�RI�GLVHDVH��%\������� WKLV�
EXUGHQ�LV�H[SHFWHG�WR�ULVH�WR������DQG�1&'V�ZLOO�EH�UHVSRQVLEOH�IRU�����RI�GHDWKV��0RVW�RI�WKLV�LQFUHDVH�
ZLOO�EH�DFFRXQWHG�IRU�E\�HPHUJLQJ�QRQ�FRPPXQLFDEOH�GLVHDVH�HSLGHPLFV�LQ�GHYHORSLQJ�FRXQWULHV��7KH�

7KH� VXUYH\�ZDV�FRQGXFWHG� MRLQWO\�E\� WKH�)HGHUDO�0LQLVWU\�RI�+HDOWK� �)02+���:RUOG�+HDOWK�2UJDQL]D�
WLRQ��:+2��DQG�&HQWUDO�%XUHDX�RI�6WDWLVWLFV��&%6��DQG�FRYHUHG�HOHYHQ�VWDWHV�IURP�WKH�VL[�JHRJUDSKLFDO�

GHVLJQ�ZDV�LPSOHPHQWHG��UHVXOWLQJ�LQ�D�WRWDO�VDPSOH�RI�������KRXVHKROGV�DQG�LQGLYLGXDOV�IURP�����FOXV�
WHUV��7KH�GDWD�FROOHFWLRQ�IROORZHG�WKH�:+2�67(3ZLVH�6XUYH\�0DQXDO��ZKLFK�UHFRPPHQGV�WKUHH�VWHSV�
67(3���EHKDYLRXUDO�ULVN�IDFWRUV��67(3���DQWKURSRPHWULF�DQG�SK\VLFDO�PHDVXUHPHQWV��DQG�67(3���ELRFKHP�
LFDO�PHDVXUHPHQWV��$OO�UHVXOWV�ZHUH�ZHLJKWHG�E\�JHQGHU�DQG�DJH��7KH�UHVSRQVH�UDWH�LQ�WKLV�VXUYH\�ZDV�

RI�1&'V�DQG�WKHLU�ULVN�IDFWRUV�DPRQJ�6XGDQHVH�DGXOWV�
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+��(VPDW�DQG�5��$EGHOQDEL��8QLYHUVLW\�RI�.KDUWRXP��6XGDQ
'U��$��2VPDQ�DQG�'U��:�$��%DVKDUL� 8QLYHUVLW\�RI�&DPEULGJH��8.

%DFNJURXQG��7KH�HYROXWLRQ�RI�WHFKQRORJ\��FRXSOHG�ZLWK�WKH�LQFUHDVHG�XQGHUVWDQGLQJ�RI�WKH�FRQFHSW�RI�
NQRZOHGJH�WUDQVIHU��KDV�PDGH�LW�HDV\�WR�H[FKDQJH�DQG�WUDQVPLW�XVHIXO� LGHDV�EHWZHHQ�LQGLYLGXDOV�DQG�

RI�NQRZOHGJH�WUDQVIHU�LQ�PDQ\�ZD\V��,Q�WKLV�VKRUW�¶RSLQLRQ·�SLHFH��ZH�ZLOO�HODERUDWH�RQ�GLIIHUHQW�PHWKRGV�
WKDW�XVH�NQRZOHGJH�WUDQVIHU�PHWKRGRORJ\�WR�KHOS�DGYDQFH�WKH�SUDFWLFH�RI�WHOHPHGLFLQH�LQ�ORZ�LQFRPH�
FRXQWULHV��([DPSOH�&DVH� �
FDWLRQ�RI�NQRZOHGJH�WUDQVIHU�PHWKRGRORJ\��7KH�LQGH[�SDWLHQW�LQ�WKLV�FDWHJRU\�LV�D����\HDU�ROG�PDOH�ZLWK�

�
VLRQV�ZHUH�DUUDQJHG�XVLQJ�WHOHSKRQH�EDVHG�DQG�RQOLQH�SODWIRUPV��7R�GDWH��WKH�SDWLHQW·V�YLVLRQ�VKRZHG�

&RQFOXVLRQV�
WUDQVIHU�LQ�WKH�KHDOWKFDUH�VHFWRU�LV�D�XVHIXO�WRRO�WKDW�FDQ�EH�XVHG�WR�LPSOHPHQW�WKH�SUDFWLFH�RI�WHOHPHG�

WDUJHWHG�ORZ�LQFRPH�FRXQWULHV��,Q�DGGLWLRQ��ZH�UHFRPPHQG�PRUH�WUDLQLQJ�WR�KHDOWKFDUH�SHUVRQQHO�LQ�WKH�

H[SHUWLVH�WKDW�ZRXOG�HQDEOH�WKHP�WR�GHYHORS�DQG�LPSOHPHQW�WHOHPHGLFLQH�WHFKQRORJ\�

7+(�52/(�2)�7+(�6:27�02'(/�)25�675$7(*,&�$1$/<6,6
,1�7+(�3(5)250$1&(�2)�60$//�%86,1(66�,1�68'$1
�$1�(175(35(1(85,$/�$3352$&+�

'U��)�$�(�0��)DUDK��2PGXUPDQ�,VODPLF�8QLYHUVLW\��6XGDQ

7KLV�VWXG\�DLPV�WR�XQGHUVWDQG�WKH�UROH�RI�WKH�VWUDWHJLF�DQDO\VLV�PRGHO�6:27�LQ�WKH�SHUIRUPDQFH�RI�HQ�
WUHSUHQHXUVKLS�SURMHFWV�LQ�6XGDQ�LQ�WHUPV�RI�LGHQWLI\LQJ�WKH�6WUHQJWKV��:HDNQHVVHV��2SSRUWXQLWLHV�DQG�
7KUHDWV� WKDW�DIIHFW�SHUIRUPDQFH�� ,W�ZRXOG� WKHQ�FRQWULEXWH� WR� VROYLQJ�SUREOHPV�DQG�DFKLHYH�JRDOV�E\�
VHOHFWLQJ�DSSURSULDWH�VWUDWHJLHV�IRU�SURMHFWV��E\�DQVZHULQJ�WKH�PDLQ�UHVHDUFK�TXHVWLRQ�UHODWHG�WR�WKH�
VWXG\�DQG�WHVWLQJ�WKH�K\SRWKHVHV�RI�WKH�VWXG\��7KH�LPSRUWDQFH�RI�UHVHDUFK�LV�WKDW�HQWUHSUHQHXUVKLS�SURM�
HFWV�DUH�RI�JUHDW�LPSRUWDQFH�IRU�HFRQRPLF�GHYHORSPHQW��DQG�DUH�FRQVLGHUHG�DV�WKH�GULYHU�RI�QHZ�MREV��
LW�LV�FRQVLGHUHG�DQ�LQFXEDWRU�IRU�LQQRYDWLRQV�DQG�LQYHQWLRQV��0RVW�RI�WKHVH�SURMHFWV�DUH�WKH�SURGXFW�RI�

5HVHDUFK�LV�DOVR�FRQVLGHUHG�D�QXFOHXV�IRU�ODUJH�SURMHFWV��LQ�WKDW�UHVHDUFK�LV�XVXDOO\�VPDOO�SURMHFWV�HQFRP�
SDVVLQJ�SLRQHHULQJ�WKLQNLQJ�DQG�PRGHUQ�WHFKQRORJ\��XVLQJ�LQIRUPDWLRQ�WHFKQRORJ\��,QWHUQHW�DSSOLFDWLRQV��
VRFLDO� QHWZRUNV� DQG� H�PDUNHWLQJ� LQ� WUDQVDFWLRQV�� ,Q� DGGLWLRQ�� UHVHDUFK� LV� DQ� HQWU\� SRLQW� IRU� FXOWXUDO�

�
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SUHQHXUVKLS�SURMHFWV�LQ�6XGDQ��7KH�VWXG\�ZDV�DSSOLHG�WR�D�VDPSOH�RI�HQWUHSUHQHXUVKLS�SURMHFWV�LQ�6XGDQ�
XVLQJ�WKH�TXHVWLRQQDLUH�DV�D�SULPDU\�VRXUFH�RI�UHVHDUFK��7KH�GHVFULSWLYH�DQDO\WLFDO�PHWKRGRORJ\�DQG�WKH�
6:$7�DQDO\VLV�PRGHO�ZHUH�XVHG�LQ�WKLV�UHVHDUFK�WR�UHDFK�WKH�UHVXOWV�

52/(�2)�+($/7+�352)(66,216�('8&$7,21�72�$&+,(9(
7+(�6867$,1$%/(�'(9(/230(17�*2$/6

'U��0�(��$EGDOOD��8QLYHUVLW\�RI�6KDUMDK��8$(

3XUSRVH��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�H[SORUH�WKH�UROH�WKDW�VKRXOG�EH�WDNHQ�E\�KHDOWK�SURIHVVLRQV�
HGXFDWLRQ��+3(��LQVWLWXWLRQV�LQ�RUGHU�WR�DOLJQ�WKH�RXWFRPHV�ZLWK�WKH�FDOO�IRU�XQLYHUVDO�KHDOWK�FRYHUDJH�
�8+&��DQG�WKH�XOWLPDWH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��0HWKRGRORJ\��7KLV�LV�D�FRQFHSWXDO�SDSHU�WKDW�
H[SORUHV�WKH�QHZ�SXEOLFDWLRQV�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��QDPHO\�WKH�1DWLRQDO�+HDOWK�:RUNIRUFH�
$FFRXQWV���������DQG�WKH�VXJJHVWHG�FRPSHWHQFLHV�IRU�8+&�DQG�UHFRPPHQGHG�DFWLRQV�LQ�WKH�+3(�VHFWRU�
LQ�6XGDQ��)LQGLQJV�

LQ�DOO�KHDOWK�SURIHVVLRQV�HGXFDWLRQ�LQVWLWXWLRQV��DQG�����WKH�GHYHORSPHQW�RI�DQ�DFFUHGLWDWLRQ�V\VWHP�DQG�
VWDQGDUGV�WKDW�DUH�EDVHG�RQ�WKH�RXWFRPH��9DOXH��7KH�YDOXH�RI�WKLV�ZRUN�LV�WR�KLJKOLJKW�WKH�LPSRUWDQFH�RI�

68'$1�85%$1�'(9(/230(17�7+,1.�7$1.��+2:�,7
,1)/8(1&('�7+(�0$.,1*�2)�7+(�85*(17�35,25,7,(6�)25�
7+(�0,1,675<�2)�,1)5$6758&785(�	�75$163257$7,21

+�,��6XOLHPDQ��4DWDU�5DLO�&RPSDQ\��4DWDU

EDVHG�LWV�UHVHDUFK�RI�VXVWDLQDEOH�GHYHORSPHQW�RQ�D�7KLQN�7DQN�RI�VHYHQ�HQJLQHHUV��DQG�UHVXOWHG�LQ�RQH�
RI�WKH�PRVW�VXFFHVVIXO�LQLWLDWLYHV�WKDW�ZDV�DSSRLQWHG�E\�))&�WR�RUJDQLVH�LWV�ZRUNVKRSV�IRU�WKH�0LQLVWU\�
RI� ,QIUDVWUXFWXUH�	�7UDQVSRUWDWLRQ��7KH�SDSHU�XQFRYHUV� WKH�FKDOOHQJHV�DQG� VXFFHVVHV��DQG�KRZ�RWKHU�
0LQLVWULHV�DQG�LQLWLDWLYHV�GHFLGHG�WR�DVN�IRU�DVVLVWDQFH�LQ�IROORZLQJ�WKH�WHPSODWHV�HVWDEOLVKHG�DQG�OHVVRQV�
OHDUQW�



6PDUW�'HYHORSPHQW�&RQIHUHQFH�3URFHHGLQJ

�

0(17$/�+($/7+�67,*0$�$1'�&8/785$/�3(563(&7,9(
:,7+,1�7+(�68'$1(6(�&20081,7<

6��(OWD\HE��*HRUJH�0DVRQ�8QLYHUVLW\��86$

7KH�6XGDQHVH�5HYROXWLRQ�VSDUNHG�WKH�WUDQVLWLRQ�LQWR�UHFRJQLVLQJ�PHQWDO�KHDOWK�ZLWKLQ�WKH�6XGDQHVH�FRP�
PXQLW\��&HUWDLQ�XQIRUWXQDWH�HYHQWV�GXULQJ�WKH�UHYROXWLRQ�PHDQW�WKH�\RXWK�KDG�WR�GHDO�ZLWK�HPRWLRQDO��
SV\FKRORJLFDO�DQG�VRFLDO�GLVWUHVV��7KH�VWLJPD�LQ�UHFRJQLVLQJ�0HQWDO�+HDOWK��VXFK�DV�GLVFULPLQDWLRQ�DQG�

�
VHOYHV�EHFDXVH�RI�WKH�ODFN�RI�VXSSRUW��DZDUHQHVV�DQG�NQRZOHGJH�RI�PHQWDO�LOOQHVV��0\�REMHFWLYH�IRU�WKLV�
SUHVHQWDWLRQ�LV�WR�KHOS�WKH�\RXWK�UHFRJQLVH�WKHLU�HPRWLRQDO�DQG�SV\FKRORJLFDO�VWDELOLW\�ZLWKRXW�IHHOLQJ�
GRXEWIXO�DQG�GLVFULPLQDWHG�DJDLQVW��DQG�WR�HPSRZHU�DOO�JHQHUDWLRQV�WR�DFNQRZOHGJH�WKH�LPSRUWDQFH�RI�
PHQWDO�KHDOWK�GLVRUGHUV��7KLV�SUHVHQWDWLRQ�ZLOO�FRQVLVW�RI�DZDUHQHVV�DQG�VROXWLRQV�IRU�PXOWLSOH�SV\FKRORJ�
LFDO�GLVRUGHUV�WKDW�DUH�FRPPRQ�ZLWKLQ�WKH�FRPPXQLW\��VXFK�DV�GHSUHVVLRQ��DQ[LHW\��SRVW�WUDXPDWLF�VWUHVV�
GLVRUGHU��DQG�PRUH��7KH�JRDO�LV�WR�SURYLGH�VXSSRUW�JURXSV�WKURXJKRXW�6XGDQ��LQ�ZKLFK�WKH�LQGLYLGXDO�ZLOO�
EH�SURYLGHG�ZLWK�WKH�KHOS�WKH\�UHTXLUH�WR�SUHYHQW�DQ\�VHOI�KDUP�

(�+($/7+�,1�7+(�60$57�'(9(/230(17�2)�68'$1

'U��+��(OGRVRXJL��1+6�*OREDO�'LJLWDO�([HPSODU�(YDOXDWLRQ�3URJUDP
DQG�'LJLWDO�$FDGHP\��86$

$FFRUGLQJ�WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2���´H�+HDOWK� LV� WKH�XVH�RI� LQIRUPDWLRQ�DQG�FRPPX�
QLFDWLRQ� WHFKQRORJLHV� �,&7�� IRU� KHDOWKµ�� DQG� ���� RI� LWV�PHPEHU� VWDWHV� KDYH� DQ� H�KHDOWK� VWUDWHJ\��$W�

IUDPHZRUN�WR�RUJDQLVH�DQG�GHYHORS�WKH�H[LVWLQJ�V\VWHPV�DQG�EXLOG�RQ�WKHP�LQ�RUGHU�WR�FUHDWH�DGHTXDWH�
VWDWLVWLFV�DQG�HQKDQFH�VHUYLFH�GHOLYHU\��7KLV�(�+HDOWK�URDGPDS�RIIHUV�JXLGDQFH�IRU�WKH�LQWHJUDWLRQ�RI�RXU�
H[LVWLQJ�KHDOWK�V\VWHP�FRPSRQHQWV��DQG�RQJRLQJ�VWUDWHJLHV�DQG�LPSOHPHQWDWLRQ�PHWKRGV�WR�HVWDEOLVK�D�
ZRUOG�UHQRZQHG�KHDOWK�V\VWHP�LQIUDVWUXFWXUH��$�QDWLRQDO�(OHFWURQLF�+HDOWK�5HFRUG�6\VWHP��(+5��SURYLGHV�
HYLGHQFH�EDVHG� LQIRUPDWLRQ�IURP�WKH�FROOHFWLYH�HIIRUWV�RI�VWDNHKROGHUV�WR� LQFUHDVH�YROXPH�DQG�YDOXH�
RI�RXWFRPH�PHDVXUHV� LQ� OLQH�ZLWK�QDWLRQDO�KHDOWK� VWUDWHJLHV�DQG�SROLFLHV�� ,W�SURYLGHV�HYLGHQFH�EDVHG�
GHFLVLRQ�PDNLQJ�LQ�OLQH�ZLWK�LQWHUQDWLRQDO�GLUHFWLYHV�IRU�VXVWDLQDEOH�KHDOWK�PDQDJHPHQW��,W�DOVR�RIIHUV�
WUDQVSDUHQF\��DFFRXQWDELOLW\��DQG�DQ�DGHTXDWH�PHDQV�RI�PRQLWRULQJ�SURJUHVV�WR�HQVXUH�RQJRLQJ�LPSURYH�

VRPH�LQVLJKW�LQWR�ZKDW�H�KHDOWK�ORRNV�OLNH��DQG�KRZ�LW�FDQ�EH�LQFRUSRUDWHG�LQWR�FOLQLFDO�VHWWLQJV�LQ�6XGDQ�

%((.((3,1*�)25�3($&(��35263(5,7<�$1'�6867$,1$%/(
'(9(/230(17�,1�68'$1

3URI��6�(�$��0RKDPPHG��1DWLRQDO�&HQWHU�IRU�5HVHDUFK��6XGDQ

%HHNHHSLQJ�LV�D�OXFUDWLYH�DQG�VXVWDLQDEOH�EXVLQHVV�DFWLYLW\��PDLQO\�GXH�WR�WKH�ORZ�VWDUW�XS�FRVWV��,W�LV�D�
XVHIXO�PHDQV�RI�VWUHQJWKHQLQJ�DQG�FUHDWLQJ�SHRSOH·V�OLYHOLKRRGV��,Q�6XGDQ��WKHUH�LV�DQ�HVWLPDWHG��������
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7KLV�WRWDO�DUHD�LV�FDSDEOH�RI�SURGXFLQJ�����PLOOLRQ�07�RI�KRQH\�DQQXDOO\��WKLV�LV�ZRUWK�86���ELOOLRQ�DQG�
HTXLYDOHQW�WR����PLOOLRQ�EDUUHOV�RI�SHWURO��'HVSLWH�WKHVH�SRWHQWLDOLWLHV��6XGDQ�LV�UDQNHG�OHDVW�LQ�$IULFD�

7KLV�SDSHU�GHDOV�ZLWK�KRZ�EHHNHHSLQJ�FDQ�FRQWULEXWH�WRZDUGV�EXLOGLQJ�SHDFH�DQG�SURVSHULW\�LQ�6XGDQ��
,W�DLPV�WR�DQDO\VH�WKH�FXUUHQW�EHHNHHSLQJ�VLWXDWLRQ�DQG�FKDOOHQJHV��DQG�IRUZDUG�UHFRPPHQGDWLRQV�IRU�
SROLF\�PDNHUV�WR�VHW�D�VWUDWHJ\�IRU�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XWLOLVDWLRQ�RI�WKLV�UHVRXUFH�

&/,0$7(�&+$1*(�5()8*((6�,1�68'$1�
´&$86(6�$1'�3527(&7,21�0($685(6µ

5��(OKXVVLHQ��81(6&2�&2867($8�(FRWHFKQLH�&KDLU��6XGDQ

&OLPDWH�FKDQJH�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�KDYH�D�KXJH�LPSDFW�RQ�WKH�ZKROH�SODQHW��EXW�RQH�RI�WKH�

DUH�DOUHDG\�D�ODUJH�QXPEHU�RI�SHRSOH�PRYLQJ��ZLWK�PLOOLRQV�PRUH�H[SHFWHG�WR�IROORZ�DV�D�UHVXOW�RI�WKH�
H[WUHPH�ZHDWKHU�HYHQWV�DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH��7KLV�LV��DV�-RKQ�+ROPHV��SUHYLRXVO\�8QGHU�6HF�

QRUPDOµ��7KH�QXPEHU�RI�UHFRUGHG�GLVDVWHUV�KDV�LQFUHDVHG�RYHU�WKH�SDVW�GHFDGHV��&OLPDWH�FKDQJH�´UHIX�
JHHVµ��RU�SHRSOH�ZKR�DUH�GLVSODFHG�E\�FOLPDWH�FKDQJH�LQVLGH�RU�RXWVLGH�WKHLU�RZQ�FRXQWU\��DUH�QHJOHFWHG�
LQ�LQWHUQDWLRQDO�HQYLURQPHQWDO�ODZ��DQG�UHODWHG�FRQYHQWLRQV�DQG�DJUHHPHQWV��0RUH�IRFXV�VKRXOG�EH�JLYHQ�
WR�WKH�SKHQRPHQD�RI�´FOLPDWH�UHIXJHHµ�EHFDXVH�WKH�QXPEHU�RI�SHRSOH�DIIHFWHG�E\�FOLPDWH�FKDQJH�DQG�
ZKR�DUH�PRYLQJ�IURP�WKHLU�KRPHV�DQG�FRXQWULHV�DUH�LQFUHDVLQJ��,Q�WKLV�UHVHDUFK��ZH�GLVFXVV�WKH�SRWHQWLDO�
FDXVHV��SURWHFWLRQ�PHDVXUHV��DQG�SURWHFWLRQ�FKDOOHQJHV�IRU�FOLPDWH�UHIXJHHV��ERWK�LQWHUQDWLRQDOO\�DQG�

�
QDO�GLVSODFHPHQW�DQG�UHIXJHH�SKHQRPHQRQ�WR�DQG�IURP�WKH�FRXQWU\��7KH�6XGDQHVH�5HG�&UHVFHQW�6RFLHW\�
�65&6��SOD\HG�D�ODUJH�UROH�LQ�WKLV�UHVHDUFK��IDFLOLWDWLQJ�DFFHVV�URXWHV�WR�UHIXJHH�FDPSV�DQG�,QWHUQDOO\�
'LVSODFHG�3HRSOH��,'3V�� LQ�HDVWHUQ�DQG�QRUWKHUQ�6XGDQ��UHVSHFWLYHO\��7KH\�KHOSHG�JLYH�DQ�H[DPSOH�RI�
QDWLRQDO�RUJDQLVDWLRQ�LQSXW�WR�WKH�UHVSRQVH�WR�QDWXUDO�GLVDVWHUV��KXPDQLWDULDQ�DVVLVWDQFH��DQG�SURWHFWLRQ�
PHDVXUHV�JLYHQ�WR�FOLPDWH�FKDQJH�UHIXJHHV�DQG�,'3V��DOVR�VKRZLQJ�WKH�SROLFLHV�DQG�IUDPHZRUN�WKH\�DSSO\�
DQG�IROORZ��7KLV�UHVHDUFK�JLYHV�D�FOHDU�LQVLJKW�LQWR�KRZ�FOLPDWH�DIIHFWHG�SHRSOH�DUH�GHDOW�ZLWK�DQG�LI�

�



6PDUW�'HYHORSPHQW�&RQIHUHQFH�3URFHHGLQJ

�

$�352326$/�21�$�&$3$&,7<�%8,/',1*�352*5$00(
7$5*(7,1*�´'(9(/230(17�352-(&76�0$1$*(0(17µ

'U��+��0LUJKDQL��,VODPLF�'HYHORSPHQW�%DQN��.6$

7KH�LPSRUWDQFH�RI�WKH�ZD\�GHYHORSPHQW�SURMHFWV�DUH�PDQDJHG�DQG�FRRUGLQDWHG�FDQQRW�EH�RYHU�HPSKD�
VLVHG��LQ�IDFW��WKLV�LV�WKH�FRUQHUVWRQH�RI�DQ\�VXFFHVVIXO�́ 5HVXOW�%DVHG�0DQDJHPHQWµ��7KLV�SURSRVDO�DLPV�WR�

GRQRUV�LQ�ERWK�SXEOLF�DQG�SULYDWH�VHFWRUV��7KH�VXJJHVWHG�FDSDFLW\�EXLOGLQJ�ZLOO�FRQVLVW�RI�WUDLQLQJ�FRXUVHV�

LQVWLWXWLRQV��7KH�SURSRVHG�WUDLQLQJ�SURJUDPPHV�ZLOO�EH�FOXVWHUHG�LQ�WKUHH�FDWHJRULHV��7ZR�ZLOO�WDUJHW�WKH�
SURMHFW�F\FOH�IURP�SURJUDPPLQJ�WR�SRVW�HYDOXDWLRQ�IRU�SXEOLF�VHFWRU�SURMHFWV��DQG�WKH�WKLUG�FDWHJRU\�ZLOO�
DGGUHVV�SULYDWH�VHFWRU�SURMHFWV�DQG�WKH�QHFHVVDU\�VNLOOV�QHHGHG�IRU�WKHLU�PDQDJHPHQW�

'(&(17�:25.�$1'�(&2120,&�*52:7+�
$�9,(:�2)�7+(�<281*�68'$1(6(�*(1(5$7,216

'U��7�(��0XVWDID��*OREDO�0HGLFDO�7HFKQRORJ\�/WG��8$(
5��)D\VDO��%ULWLVK�*DV��8.
6��,GULVV��6DXGL�,QYHVWPHQW�%DQN��.6$
.��$KPHG��6XGDQHVH�+XPDQ�5HVRXUFHV�0DQDJHPHQW�6RFLHW\��6XGDQ

RI�WKH�FXUUHQW�VLWXDWLRQ��DQG�SURYLGH�UHFRPPHQGDWLRQV�WKDW�FRXOG�KHOS�LQ�VXSSRUWLQJ�\RXQJ�JHQHUDWLRQV�

LV�LQIRUPHG�WKURXJK�WKH�VWXG\�RI�WKH�FXUUHQW�GHPRJUDSKLF��VRFLDO��HFRQRPLF��SROLWLFDO�DQG�HQYLURQPHQWDO�
VWDWXV��VXSSRUWHG�E\�D�OLWHUDWXUH�UHYLHZ�RI�\RXWK�SURJUDPPH�RUJDQLVDWLRQV��,W�ZLOO�WDFNOH�VROXWLRQV�DQG�
SURYLGH�UHFRPPHQGDWLRQV�WR�6XGDQ·V�FXUUHQW�SXEOLF�SROLF\�PDNHUV��DV�ZHOO�DV�FDOO�IRU�FROODERUDWLRQ�ZLWK�
DOO�VWDNHKROGHUV�LQ�WKLV�PDWWHU��L�H���*RYHUQPHQWDO�DQG�SULYDWH�VHFWRU�HPSOR\HUV��7KLV�SUHVHQWDWLRQ�ZLOO�
EH�EDODQFHG�DQG�SUHVHQWHG�WKURXJK�VOLGHV�DQG�SURIHVVLRQDO�GLVFXVVLRQV��7KH�IRFXV�RQ�\RXWK�LV�D�GHOLEHUDWH�
FKRLFH�LQ�RUGHU�WR�DGGUHVV�IXWXUH�JURZWK�DQG�IRXQGDWLRQ�IRU�SURVSHULW\��DQG�VXVWDLQDEOH�GHYHORSPHQW��
7KH�RXWFRPH�ZRXOG�DGGUHVV�VROXWLRQV�IRU�HPSOR\PHQW�DQG�GHFHQW�ZRUN��FRQIRUPLQJ�WR�WKH�6'*���IURP�
D�6XGDQHVH�SHUVSHFWLYH�
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+,9�,1)(&7('�3(23/(�,1�68'$1�029,1*�72:$5'�&+521,&
329(57<��3266,%/(�,17(59(17,216

'U��6�0��,VPDLO��)HGHUDO�0LQLVWU\�RI�+HDOWK��6XGDQ
'U��$�$��(LVD�DQG�'U��)��,EUDKLP��8QLYHUVLW\�RI�0HGLFDO�6FLHQFH
DQG�7HFKQRORJ\��.KDUWRXP��6XGDQ

3XUSRVH��:H�VRXJKW�WR�LGHQWLI\�WKH�VRFLRHFRQRPLF�LPSDFW�RQ�SHRSOH�OLYLQJ�ZLWK�+,9��3/:+��LQ�6XGDQ��
0HWKRG��)RFXV�JURXS�GLVFXVVLRQV�ZHUH�XVHG�WR�FROOHFW�GDWD�DQG�LGHQWLI\�WKH�PRVW�RXWVWDQGLQJ�GRPDLQV�
RI�+,9�LPSDFW�RQ�3/:+��DQG�WKH�VXUYLYDO�PHFKDQLVPV�WKDW�PD\�EH�FRPPRQ�WR�D�JURXS�RI�GLYHUVH�+,9�LQ�
IHFWHG�SHUVRQV��Q� ������)LQGLQJV� �
SDFWV�ZHUH�GXH�WR�WKH�VWLJPD�DVVRFLDWHG�ZLWK�+,9�LQ�WKH�FRQVHUYDWLYH�6XGDQHVH�VRFLHW\��7KLV�OHG�WR�ORVV�
RI�ZRUN�ZLWK�DOO�LWV�FRQVHTXHQFHV��H�J���FKLOGUHQ·V�HGXFDWLRQ�DQG�KHDOWK�FDUH�H[SHQVHV�ZHUH�DIIHFWHG���
2XWFRPHV��7KH�VRFLRHFRQRPLF�LPSDFWV�RI�+,9�RQ�LQIHFWHG�SRSXODWLRQV�DUH�GLVFXVVHG��DQG�VXJJHVWLRQV�
IRU�SRVVLEOH� LQWHUYHQWLRQV� WR�PLWLJDWH�KDUPIXO� LPSDFWV�DQG�VWLJPD�ZLWKLQ� WKH�VRFLHW\�� WKH�ZRUNSODFH��

LQIHFWHG�SHRSOH��FRQWULEXWLQJ�WR�WKHLU�YXOQHUDELOLW\�WR�SRYHUW\�

72:$5'6�6867$,1$%/(�25*$1,&�)$50,1*�6<67(06
72�6(&85(�)22'�352'8&7,21�,1�68'$1

'U��6�$�0��6DDG�DQG�,�)��.KDOLO��1DWLRQDO�&HQWHU�IRU�5HVHDUFK��6XGDQ

3XUSRVH��7KLV�SDSHU�DLPV�WR�GLVFXVV�WKH�QHFHVVLW\�IRU�WKH�DSSOLFDWLRQ�RI�RUJDQLF�IDUPLQJ�LQ�6XGDQ�WR�LP�
SURYH�VRLO�SURGXFWLYLW\�DQG�VHFXUH�IRRG�SURGXFWLRQ�LQ�DULG�DQG�VHPL�DULG�DUHDV�RI�6XGDQ��'HVLJQ�PHWKRG�
RORJ\�DSSURDFK��'LIIHUHQW�VRLO�VDPSOHV�ZHUH�FROOHFWHG�IURP�GLIIHUHQW�ORFDWLRQV�LQ�6XGDQ�DQG�DQDO\VHG�IRU�

DOVR�FROOHFWHG��)LQGLQJV��5HVXOWV�UHYHDOHG�ORZHU�RUJDQLF�PDWWHU�FRQWHQW�DQG�ORZ�VRLO�IHUWLOLW\�VWDWXV�LQ�DOO�
WKH�VWXGLHG�ORFDWLRQV��7KH�DYDLODELOLW\�RI�PLQHUDOV��SKRVSKRUXV�DQG�SRWDVVLXP��ZDV�IRXQG�EH�YHU\�ORZ��7KH�
DSSOLFDWLRQ�RI�RUJDQLF�LPSURYHUV�ZRXOG�LPSURYH�WKH�RUJDQLF�PDWWHU�RI�VRLO�DQG�WKHUHIRUH�VRLO�SURGXFWLYLW\��
2ULJLQDO�YDOXH�RI�WKH�SDSHU��7KH�DSSOLFDWLRQ�RI�RUJDQLF�IDUPLQJ�V\VWHPV�LV�YLWDO�LQ�6XGDQ�IRU�VXVWDLQ�
DEOH�FURS�SURGXFWLRQ�DQG�LPSURYLQJ�VRLO�TXDOLW\��&HUWDLQ�PHDVXUHV�VKRXOG�EH�LPSOHPHQWHG�UHJDUGLQJ�WKH
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7+(�%,**(67�&+$//(1*(6�'(9(/23,1*�&,7,(6�,1�$)5,&$
$5(�/,.(/<�72�)$&(�29(5�7+(�1(;7����<($56�$1'�+2:�
7+(<�&$1�%(�29(5&20(�86,1*�,17(5',6&,3/,1$5<
$1'�6<67(0·6�7+,1.,1*�$3352$&+(6

0�0��,GULV��6��&��7VDL�DQG�<��-LQ��8QLYHUVLW\�&ROOHJH�/RQGRQ��8.

7KH� JURZLQJ� DWWHQWLRQ� RQ� XUEDQLVDWLRQ� DQG� WKH� VXVWDLQDELOLW\� DQG� UHVLOLHQFH� RI� FLWLHV� KDV� GULYHQ� WKH�
GLDORJXH�UHJDUGLQJ�WKH�FKDOOHQJHV�WKDW�GHYHORSLQJ�FLWLHV�DUH�H[SHFWHG�WR�IDFH�RYHU�WKH�QH[W����\HDUV��
7KLV�SDSHU�FRQVLGHUV�WKH�FKDOOHQJHV�LQ�XUEDQ�KRXVLQJ�DQG�ZDWHU�LQ�$IULFD�DQG�LQ�6XGDQ�WKURXJK�FULWLFDOO\�
DVVHVVLQJ�WKH�WUHQGV��FDXVHV��DQG�LPSOLFDWLRQV�IURP�VHYHUDO�LQWHUGLVFLSOLQDU\�DQJOHV��7R�DWWDLQ�WKH�JRDO�RI�
GHYHORSLQJ�DGHTXDWH��DFFHVVLEOH�DQG�DIIRUGDEOH�KRXVLQJ�LQ�$IULFD�DQG�6XGDQ��FURVV�ERUGHU�LQYHVWPHQW��
ODQG�JUDE��DQG�ODQG�ULJKWV�QHHG�WR�EH�FRQVLGHUHG�LQ�RUGHU�WR�SUHYHQW�WKH�IRUPDWLRQ�RI�JKRVW�WRZQV�DQG�
WKH�GLVSODFHPHQW�RI�SHRSOH��)RU�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�ZDWHU�UHVRXUFHV�LQ�$IULFD�DQG�6XGDQ��
DWWHQWLRQ�WR�WKH�QHHGV�RI�DOO�SHRSOH�LV�HVVHQWLDO��DQG�GHFHQWUDOLVHG�ZDWHU�PDQDJHPHQW�LQLWLDWLYHV�DUH�

�
SURDFK��3XUSRVH��7KLV�SDSHU�FRQVLGHUV�WKH�FKDOOHQJHV�LQ�XUEDQ�KRXVLQJ�DQG�ZDWHU�LQ�$IULFD�DQG�6XGDQ�
WKURXJK�FULWLFDOO\�DVVHVVLQJ�WKH�WUHQGV��FDXVHV��DQG�LPSOLFDWLRQV�IURP�VHYHUDO� LQWHUGLVFLSOLQDU\�DQJOHV��
'HVLJQ�PHWKRGRORJ\�DSSURDFK��/LWHUDWXUH�UHYLHZ�DQG�V\VWHPV�WKLQNLQJ�DSSURDFK��)LQGLQJV��7KLV�HVVD\�
DQDO\VHV�WKH�ELJJHVW�FKDOOHQJHV�GHYHORSLQJ�FLWLHV�DUH�OLNHO\�WR�IDFH�LQ�WKHLU�DWWHPSW�WR�DFKLHYH�VXVWDLQ�
DEOH�GHYHORSPHQW�LQ�WKH�QH[W����\HDUV��2ULJLQDOLW\�YDOXH��%\�FRQVLGHULQJ�WKH�SURJUHVV�RI��DQG�OHDUQLQJ�
OHVVRQV�IURP��SDVW�SURMHFWV��L�H���WKH�LPSRUWDQFH�RI�LQWHUGLVFLSOLQDU\�SHUVSHFWLYH��V\VWHP�WKLQNLQJ��FRQ�

FKDOOHQJH�RI�DFKLHYLQJ�LQFOXVLYH��UHVLOLHQW�DQG�VXVWDLQDEOH�FLWLHV�EHFRPHV�PRUH�DFKLHYDEOH��

75$&,1*�:($7+(5�9$5,$%,/,7<�'85,1*�7+(�:,17(5
6($621�,1�68'$1

+�(��.KRJO\��6XGDQ�0HWHRURORJLFDO�$XWKRULW\��6XGDQ

�
WLRQ�UHODWHG�WHPSHUDWXUH��7KLV�VWXG\�FRQFHUQV�WKH�6XGDQ�H[SHULHQFH�LQ�DSSO\LQJ�VHDVRQDO�FOLPDWH�IRUH�
FDVWV��DQG�LQYHVWLJDWHV�WKH�WUDFLQJ�RI�ZHDWKHU�YDULDELOLW\�GXULQJ�WKH�ZLQWHU�VHDVRQ�LQ�6XGDQ��7KH�LPSRU�
WDQFH�RI�WKH�LPSDFWV�IURP�WKH�SHUVSHFWLYH�RI�WKH�6XGDQ�HFRQRP\�LV�WKHQ�UHYLHZHG��3URGXFWLRQ�YDULDELOLW\�

FOLPDWH�VHQVLWLYH�VHFWRUV�RI�WKH�HFRQRP\��7KH�VHFRQG�UROH�RI�WKH�VWXG\�LV�WR�SURYLGH�D�EURDG�UHVHDUFK�
FRQWH[W�IRU�DSSOLFDWLRQV�RI�VHDVRQDO�IRUHFDVWLQJ�WR�PDQDJH�ULVN�DULVLQJ�IURP�FOLPDWH�YDULDELOLW\��)DUPHUV�

SULRULW\�IRU�UHVHDUFK��([WHQVLYH��EXW�QHJOHFWHG��UHVHDUFK�RQ�KRZ�ULVN\�GHFLVLRQV�DUH�PDGH�LV�UHYLHZHG�WR�
ORRN�IRU�RSSRUWXQLWLHV�IRU�DOWHUQDWLYH�ZD\V�RI�SUHVHQWLQJ�SUREDELOLW\�LQIRUPDWLRQ��7KH�UHODWLYHO\�UHFHQW�
LPSDFW�RI�SUREDELOLVWLF� WKLQNLQJ�RQ�KXPDQ�DIIDLUV� VXJJHVWV� WKDW� WKH�FRQFHSWV�DUH�QRW� LQWXLWLYH��$OWHU�
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QDWLYHV�FRXOG�WDNH�DFFRXQW�RI�UHVHDUFK�RQ�ELDVHV�LQ�LQWXLWLYH�DSSURDFKHV��DQG�WKHUHIRUH�FRQWULEXWH�WR�
�

SHFWV�RI�VHDVRQDO�FOLPDWH�IRUHFDVWV�ZDUUDQW�JUHDWHU�SULRULW\�LI�WKH�SRWHQWLDO�LPSRUWDQFH�RI�WKH�IRUHFDVWV�

IURP�WZR�PHWHRURORJLFDO�VWDWLRQV�LQ�'RQJOD�DQG�(OIDVKHU�ZHUH�DQDO\VHG��,W�LV�SODQQHG�WR�XVH�D�VWDWLVWLFDO�
PHWKRG�WR�REWDLQ�WHPSHUDWXUHV��QRUPDO�DQG�DYHUDJH�IURP�QRUPDO��E\�XVLQJ�DQDO\VLV�RI�YDULDQFH��$129$��
DQG�UHJUHVVLRQ�DQDO\VLV�WR�SUHGLFW�WHPSHUDWXUHV�IRU�IXWXUH�\HDUV�

7285,60�$6�$�&5($7,9(�(&2120<�6<67(0�
&5$)7,1*�$�68'$1(6(�02'(/

'U��$�0��$OLUDTL��.LQJ�6DXG�8QLYHUVLW\��.6$

$IWHU�VXIIHULQJ�GHFDGHV�RI�ZHDN�HFRQRPLF�SHUIRUPDQFH��6XGDQ�KDV�EHHQ�ORRNLQJ�IRU�D�QHZ�FRQFHSW��H[�
DPLQLQJ�ROG�SDUDGLJPV��DQG�VHHNLQJ�RSWLPXP�XWLOLVDWLRQ�IRU�UHVRXUFHV��WRXULVP�VWDQGV�DV�D�QHJOHFWHG�VHF�
WRU�LQ�WKLV�PHFKDQLVP��7KH�FUHDWLYH�LQGXVWULHV�SOD\�D�PDMRU�UROH�LQ�JHQHUDWLQJ��WUDQVIRUPLQJ�NQRZOHGJH��
DQG�GHYHORSLQJ�IDVWHU�WKDQ�WKH�JOREDO�HFRQRP\�DV�D�ZKROH�LQ�UHFHQW�\HDUV��7KLV�SDSHU�SUHVHQWV�WRXULVP·V�

LQYHVWPHQW��EDODQFH�RI�SD\PHQWV��JRYHUQPHQW�UHYHQXHV��HWF��7KH�SDSHU�UH�HYDOXDWHV�WRXULVP�DV�D�FUH�
DWLYH�HFRQRP\�EDVHG�RQ�WKH�FKDUDFWHULVWLFV�RI�WKLV�EUDQG��7KHVH�HQFRPSDVV�DQ�HQULFKLQJ�YDOXH�FKDLQ��
EXLOGLQJ�KXPDQ�FDSDFLW\��ZLGH�EDVH�LQFOXVLYH�JURZWK��DQG�LQYHVWLQJ�LQ�FXOWXUDO�GLYHUVLW\��7KH�IROORZLQJ�

,03$&7�2)�)(57,/,6$7,21�0$1$*(0(17�$1'�62,/
&21',7,216�21�62,/�5(63,5$7,21�,1�$�6(0,�$5,'
(19,5210(17�2)�6(/(,7(�)$50�68'$1

$�%�*��0RKDPPHG DQG =�&��<L��&KLQHVH�$FDGHP\�RI�6FLHQFHV��&KLQD
'U��6�$�0��6DDG� 1DWLRQDO�&HQWHU�IRU�5HVHDUFK��6XGDQ

3XUSRVH�� 7KH� DLP� RI� WKLV� SDSHU� LV� WR� LQYHVWLJDWH�ZKHWKHU� WKH� DSSOLFDWLRQ� RI� IHUWLOLVHU� RQ� VRLO� XQGHU
FXOWLYDWLRQ�RI�VRUJKXP��VXSSRUWHG�E\�LUULJDWLRQ��PD\�HQFRXUDJH�VRLO�PRLVWXUH�FRQGLWLRQV�IRU�UHVSLUDWLRQ��
HVSHFLDOO\�DIWHU�VHYHUDO�GD\V�RI�LUULJDWLRQ��0HWKRG��,Q�WKLV�VWXG\��WUDGLWLRQDO�IHUWLOLVHUV�ZHUH�DSSOLHG�XVLQJ�
WKH�VDPH�DPRXQW�DV�E\�PDQ\�IDUPHUV��WKLV�ZDV�RQ�WKUHH�VLWHV�RI�6HOHLWH�IDUP�GXULQJ�WKH�VXPPHU��WKH�
VHDVRQ�IRU�VRUJKXP�FXOWLYDWLRQ��LQ�RUGHU�WR�TXDQWLI\�VRLO�UHVSLUDWLRQ��65���$IWHU����GD\V��VRLO�UHVSLUDWLRQ�

)LQGLQJV�
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FRQWUROOHG�E\�WKH�DPRXQW�RI�VRLO�PRLVWXUH�DQG�IHUWLOLVHU��65�WHQGV�WR�LQFUHDVH�ZLWK�WKH�LQFUHDVLQJ�PRLVWXUH�
LQ�WUHDWPHQWV��ZKLOH�LW�WHQGV�WR�GHFUHDVH�ZLWK�WKH�GHFUHDVLQJ�PRLVWXUH��+LJKHU�60���������DQG�ORZHU�
67��������&��LQ�ZHW�FRQGLWLRQV��DIWHU�LUULJDWLRQ��FRPSDUHG�WR�GU\�FRQGLWLRQV��EHIRUH�LUULJDWLRQ��UHVXOWHG�

��&�KD
��GD\���� LQ�WUHDWPHQW�$��´IHUWLOLVHU�$µ��+LJKHU�67�������&��DQG�ORZHU�60�

��&�KD
��GD\����LQ�WKH�VDPH�WUHDW�

DOO�ZHW�GD\V�GXULQJ�WKH�VHDVRQ��0HDVXUHG�RYHU�D�SHULRG�RI�ERWK�SDWWHUQV��ZHW�YV�GU\���65�LQ�WUHDWPHQW�%�
ZDV�DSSUR[LPDWHO\�������KLJKHU�WKDQ�WKDW�RI�$�DQG�&�WUHDWPHQWV��3UDFWLFDO�LPSOLFDWLRQV��7KHVH�UHVXOWV�

KLJK� IHUWLOLVHU�DPRXQWV��7KH�SUHVHQW� UHVXOWV� VXJJHVW� WKDW�DGGLQJ� IHUWLOLVHUV�ZLWK�GLIIHUHQW�DPRXQWV� WR�
�

HYHU��WKH�VHQVLWLYLW\�RI�65�WR�60�LQFUHDVHG�ZKHQ�IHUWLOLVHUV�ZHUH�LQFRUSRUDWHG�LQ�WKH�VRLO��7KHUHIRUH��WKH�
PDQDJHPHQW�RI� IHUWLOLVHUV�E\�XVLQJ�GLIIHUHQW�DPRXQWV� FRXOG�SUHYHQW� VRLO�PRLVWXUH� ORVVHV� WKURXJK� WKH�
HQKDQFHPHQW�RI�VRLO�FRQGLWLRQV��GHSHQGLQJ�RQ�LUULJDWLRQ�

*(2/2*<�$1'�*2/'�35263(&7,1*�,1�7+(�$5,$%�0,1,1*�
/($6(�$5($��1257+($67�68'$1

<�6�$��0RKDPHG��0LQLVWU\�RI�0LQLQJ�DQG�(QHUJ\��6XGDQ

3XUSRVH��7KH�VWXG\�DUHD�IRU�WKLV�UHVHDUFK�OLHV�ZLWKLQ�WKH�$ULDE�0LQLQJ�&RPSDQ\�OHDVH�DUHD��DERXW����NP�

DQG�GHWDLOHG�JHRORJLFDO�PDSSLQJ��0HWKRG�
EDVH�PDS�XVLQJ�D�JHR�UHIHUHQFHG�6DWHOOLWH�LPDJH��GHWHUPLQDWLRQ�RI�ZD\�SRLQWV�IRU�VDPSOLQJ��PHDVXUH�

IURP�YDULRXV�VW\OHV�RI�PLQHUDOLVDWLRQ�DQG�DOWHUDWLRQ�]RQHV��WKHVH�LQFOXGHG�TXDUW]�YHLQV��PDVVLYH�VXOSKL�
GHV��JRVVDQV��DQG�VLOLFHRXV�EDULWH��LQ�DGGLWLRQ�WR�DOOXYLXP�VDPSOHV��&ROOHFWHG�VDPSOHV�ZHUH�SUHSDUHG�
IRU�JHRFKHPLFDO�DQDO\VLV��DV�ZHOO�DV�WKLQ�DQG�SROLVKHG�VHFWLRQ�VWXGLHV��)LQGLQJV��7KH�JHRORJLFDO�REVHU�
YDWLRQV�VKRZHG�WKH�DUHD�LV�XQGHUODLQ�E\�PHWDYROFDQLF�URFNV�LQWUXGHG�E\�JUDQRGLRULWH��DV�ZHOO�E\�IHOVLF�
GLNH�DQG�TXDUW]�YHLQV��7KH� UHVXOWV�RI�JHRFKHPLFDO�DQDO\VLV� LQGLFDWHG� WKH�SUHVHQFH�RI�JROG� LQ�TXDUW]�

ZLWK�$X��,Q�DGGLWLRQ��WKHUH�ZDV�D�ZHDN�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�$X�DQG�%L��&X��DQG�D�ZHDN�QHJDWLYH�
FRUUHODWLRQ�EHWZHHQ�JROG�DQG�=Q��$J��$�PLFURVFRSLF�VWXG\�UHYHDOHG�WKH�SUHVHQFH�RI�RSDTXH�PLQHUDOV�RI�
S\ULWH��FKDOFRS\ULWH��&RYHOOLWH��DQG�JROG��$Q�DOOXYLXP�VDPSOH�IRU�KHDY\�PLQHUDOV�DQDO\VLV�VKRZHG�WKH�
SUHVHQFH�RI�JROG�
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*80�$5$%,&�025(�7+$1�(08/6,),(5�$1'�)22'�$'',7,9(��
$�1(:�(;3(5,0(17$/�9$/,'$7,21�2)�$17,�352/,)(5$7,9(�
$*$,167�&2/25(&7$/�&2/21�&$1&(5�&(//�/,1(6��3$57��

'U��$�$�0��(OQRXU��,QWHUQDWLRQDO�,VODPLF�8QLYHUVLW\��0DOD\VLD�DQG�8QLYHUVLW\�
RI�.RUGRIDQ��6XGDQ
'U��0�(�6��0LUJKDQL� 'U��1�$��.DEEDVKL� 'U��0G�=��$ODPDQG'��'DGGLRXDLVVD�
,QWHUQDWLRQDO�,VODPLF�8QLYHUVLW\��0DOD\VLD
'U��.�+��0XVD��4DVVLP�8QLYHUVLW\��8$(
'U��1�+��$EGXUDKPDQ��8QLYHUVLWL�0DOD\VLD�3DKDQJ�*DPEDQJ��0DOD\VLD

3XUSRVH��7KH�DLP�RI� WKLV�SDSHU� LV� WR�GLVFRYHU� WKH�F\WRWR[LFLW\�DFWLYLW\�RI�$FDFLD� VH\DO� JXP�DQG�3UH�
ELR�7�FRPPHUFLDO��37&��VDPSOHV�RQ�KXPDQ�FRORQ�FDQFHU��+&7������FHOO�OLQHV��LQ�DGGLWLRQ��LWV�SRO\SKH�
QROLF�SURSHUWLHV�DUH�LQYHVWLJDWHG��$SSURDFK��7KH�PHWKRGRORJ\�XVHG�LQ�WKLV�SDSHU�LQYROYHV�IUDFWLRQDWLQJ�
PHWKDQRO�FUXGH�H[WUDFWV�RI�ERWK�$FDFLD�VH\DO�JXP�DQG�3UHELR�7�FRPPHUFLDO�LQWR�PHWKDQRO��UHVSHFWLYHO\��
7KH�F\WRWR[LFLW\�DFWLYLW\�RQ�KXPDQ�FRORQ�FDQFHU�FHOO�OLQHV�IRU�HDFK�IUDFWLRQ�KDV�EHHQ�VWXGLHG�XVLQJ�VXO�
IRUKRGDPLQH�%�DVVD\��65%�DVVD\���%RWK�VDPSOHV��$FDFLD�VH\DO�JXP�DQG�3UHELR�7�FRPPHUFLDO��37&���KDYH�
EHHQ� DQDO\VHG� SUHFLVHO\� XVLQJ� KLJK� SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\� �+3/&�� WHFKQLTXH�� )LQGLQJV�

$FDFLD�
VH\DO�JXP��,&�� ��

IRU�$FDFLD�VH\DO ,PSOLFDWLRQV��7KH�LPSOLFDWLRQV�RI�
$FDFLD�VH\DO�JXP�DQG�

37&�XVHG�LQ�IRON�PHGLFLQH��DV�ZHOO�DV�DQWLFLSDWLRQ�RI�FDQFHU�FHOO�JURZWK��,W�LV�H[SHFWHG�WKDW�WKH�SURSRVHG�
PHWKRGV�ZLOO�JLYH�D�QREOH�FRQWULEXWLRQ�WR�WKH�SRVVLEOH�XVH�RI�WKHLU�ELRDFWLYH�FRPSRXQGV�DV�QDWXUDO�DQWL�
FDQFHU�DJHQWV�

7+(�(;3(&7('�52/(�2)�:$4)�,1�6833257,1*
7+(�'(9(/230(17�2)�68'$1

'U��$��5��6XOLPDQ��$OPXOOD�$GYRFDF\�DQG�&RQVXOWDQF\��8$(

VROLGDULW\�LV�WKH�H[SHFWHG�WDUJHW�RI�:DTI��$FFRUGLQJ�WR�WKLV�YLHZ��WKH�:DTI�EHFDPH�RQH�RI�WKH�PDMRU�
P\WKRORJLHV�WKDW�DUH�W\SLFDOO\�FRPSDWLEOH�ZLWK�WKH�LQWHUQDWLRQDO�KXPDQ�DIIDLUV�GHFODUHG�E\�WKH�8QLWHG�
1DWLRQV�DLPHG�DW�WKH�GHYHORSPHQW�RI�KXPDQ�UHVRXUFHV��:DTI�LV�QR�ORQJHU�FRQFHUQHG�ZLWK�WKH�QDUURZ�
DSSURDFK� WKDW� UHVWULFWV�:DTI� WR� VHUYLQJ�PRVTXHV�DQG�SUD\LQJ� URRPV�RQO\��7KLV�QDUURZ�DSSURDFK�FRQ�
WUDGLFWV�WKH�EURDG�VFRSH�RI�6KDULDK�LQ�DGRSWLQJ�:DTI�DV�WKH�PHFKDQLVP�WR�VDWLVI\�WKH�EDVLF�QHHGV�DQG�
LPSURYHPHQW�RI�FRPPXQLWLHV��7KH�PRVW�LPSRUWDQW�IHDWXUHV�RI�WKH�:DTI�DUH�WR�HQDEOH�SHRSOH�WR�KDYH�
D�OLIH�WKDW�DFTXDLQWV�WKHP�ZLWK�NQRZOHGJH�DV�ZHOO�DV�KHDOWK��HVWHHP�DQG�VDWLVIDFWLRQ��7KH�UHVHDUFKHU�
WUDFHV�WKH�GLIIHUHQW�UROHV�RI�:DTI�DQG�XQGHUSLQV�LWV�GLVWLQJXLVKHG�FDSDFLW\�LQ�ERRVWLQJ�HQWUHSUHQHXUVKLS�
RI�WKH�WKLUG�VHFWRU��7KH�6RFLDO�6HFWRU�UHSUHVHQWHG�LQ�:DTI��FKDULWDEOH�DQG�KXPDQ�ZRUNV���7KH�UHVHDUFKHU�
VKHGV�OLJKW�RQ�WKH�:DTI�DV�RQH�RI�WKH�GULYHUV�FRQWULEXWLQJ�WR�GHYHORSPHQW�WKURXJK�SURYLGLQJ�QHZ�DQG�
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LQQRYDWLYH�VROXWLRQV�WR�KHOS�LPSURYH�WKH�VHFWRUV�DQG�WKH�ZHOOEHLQJ�RI�WKH�QHHG\��6XEVHTXHQWO\��ZLWKLQ�
WKLV�LQQRYDWLYH�DSSURDFK��DOO�WKH�FDWHJRULHV�ZLOO�SDUWLFLSDWH�SRVLWLYHO\�LQ�DQ�LQQRYDWLYH�WRRO�LQ�LQFUHDVLQJ�

7KH�UHVHDUFKHU�DSSUHFLDWHV�WKH�FRQFHUQV�RI�WKH�VDLG�&RPPLWWHH��ZKHUH�LW�KDV�EHHQ�NHHQ�HQRXJK�WR�RUJD�
QLVH�D�FRQIHUHQFH�IRFXVLQJ�RQ�SUHVHQWLQJ�YDOXH�DGGHG�WR�WKH�SXEOLF�LQ�D�YHU\�FULWLFDO�WUDQVLWLRQDO�SHULRG�
RI�WKH�KLVWRU\�RI�RXU�EHORYHG�6XGDQ��8QGRXEWHGO\��WKH�FRQIHUHQFH�LV�EHLQJ�KHOG�DPLG�WKH�EDFNZDUGQHVV�
RI�WKH�VWDWH�LQ�FRQVROLGDWLQJ�WKH�QHHGV�RI�LWV�FLWL]HQV�DW�ERWK�WKH�HFRQRPLF�DQG�VRFLDO�OHYHOV��HVSHFLDOO\�LQ�
VDWLVI\LQJ�WKH�FLWL]HQ·V�QHHGV�LQ�HQVXULQJ�WKH\�KDYH�DFFHVV�WR�IRRG��KHDOWK��KRXVLQJ�DQG�HGXFDWLRQ��%DVHG�
RQ�WKLV�UHVHDUFK��WKH�SURSRVHG�UROH�RI�WKH�:DTI�DV�D�V\VWHP�LV�WR�SURYLGH�D�KHOSIXO�WRRO��FRQWULEXWLQJ�WR�

EHHQ�DEOH�WR�LQWURGXFH�SRVLWLYH�FULWHULD�WR�RZQHUVKLS�LQ�WKH�0XVOLP�6RFLHW\�ZLWK�SHUVSHFWLYH��7KH�SXEOLF�
RZQHUVKLS�RI�WKH�FKDULWDEOH�:DTI�"�2Q�WKH�RWKHU�KDQG��ZDV�WKH�:DTI�DEOH�WR�LQWURGXFH�D�YLHZSRLQW�RQ�
KXPDQ�LQYHVWPHQW"�$W�WKH�VDPH�WLPH��WR�PRGLI\�WKH�OHJLVODWLRQ�WR�EH�FRPSDWLEOH�ZLWK�WKH�FRQFHSWLRQ�RI�
´:DTI�IRU�WKH�+XPDQLVDWLRQ�RI�6XVWDLQDEOH�'HYHORSPHQWµ��)XUWKHUPRUH��KRZ�FDQ�ZH�PDNH�XVH�RI�WKH�

LQ�D�ZD\�WKDW�DFKLHYHV�WKH�VXVWDLQDEOH�GHYHORSPHQW�UHTXLUHPHQWV"�7KH�UHVHDUFK�KDV�FRQFOXGHG�ZLWK�XQ�

WKH�KLVWRULFDO�UROH�RI�:DTI�LQ�EXLOGLQJ�0XVOLP�FRPPXQLWLHV�DQG�LWV�LPSDFW�RQ�ZHVWHUQ�FRPPXQLWLHV��

VWXG\LQJ�WKH�FXUUHQW�VWDWXV�RI�:DTI�LQ�RXU�EHORYHG�6XGDQ��DQG�KLJKOLJKWLQJ�LWV�SURSRVHG�UROH�WR�EH�D�
VXSSRUWLQJ�PHFKDQLVP�IRU�WKH�WRWDO�GHYHORSPHQW�LQ�6XGDQ��

SURYLGLQJ�SRLQWV�RI�YLHZ��VXJJHVWLRQV�FRYHULQJ�OHJLVODWLRQV��HFRQRPLF�DQG�DGPLQLVWUDWLYH�DSSURDFKHV�

DUH�KXUGOHV�WKDW�KLQGHUHG�LWV�OHDGHUVKLS�WR�WKH�WKLUG�VHFWRU��WKH�:DTI��WKH�FKDULWDEOH�ZRUNV�DQG�KXPDQ�
ZHOIDUH���

$OO�WKHVH�IDFWRUV�VKDOO�EH�VWXGLHG�LQ�OLQH�ZLWK�WKH�YLVLRQ�WKDW�WKH�:DTI�LV�RQH�RI�WKH�VHFXULW\�YDOYHV�IRU�
DFWLYDWLQJ�LWV�VRFLDO�DQG�HFRQRPLF�UROH�LQ�FRQVROLGDWLQJ�WKH�VRFLDO�UROH�LQ�VRFLHW\��7KH�WDUJHW�RI�WKLV�SDSHU�
LV�WR�UHVWRUH�WKH�SUHVWLJLRXV�UROH�RI�:DTI�LQ�EXLOGLQJ�DQG�HQKDQFLQJ�FRQWHPSRUDU\�VRFLHWLHV��$W�WKH�VDPH�
WLPH��WR�SURYLGH�DQG�VXSSRUW�QDWLRQDO�SURMHFWV�DQG�GHFLVLRQ�PDNHUV�LQ�ERWK�WKH�SXEOLF�DQG�WKH�SULYDWH�
VHFWRU�ZKR�DUH�FRQFHUQHG�ZLWK�WKH�WKLUG�VHFWRU��1HHGOHVV�WR�VD\��LW�KHOSV�WR�SUHSDUH�D�VWUDWHJLF�SODQ�LQ�
RUGHU�WR�RYHUFRPH�WKH�SUHVHQW�VLWXDWLRQ�LQ�6XGDQ�LQWR�IXUWKHU�KRUL]RQWDO�VFKHPHV�VXSSRUWLQJ�WKH�VXVWDLQ�
DEOH�GHYHORSPHQW�

,1'8675,$/�:$67(�0$1$*(0(17�,1�7+(�3+$50$&(87,&$/
,1'8675<�6(&725���.+$57280�%$+5,�,1'8675,$/�$5($

'U��0�$�0��$KPHG��0D\DPLQ�&RPSDQ\��6XGDQ

3XUSRVH��7KLV�VWXG\�IRFXVHV�RQ�WKH�PDQDJHPHQW�RI�LQGXVWULDO�ZDVWH�LQ�WKH�SKDUPDFHXWLFDO�LQGXVWU\�LQ�WKH�
'HVLJQ�PHWKRGRORJ\�DSSURDFK��7KH�UHVHDUFK�PDWHULDO�ZDV�FROOHFWHG�

WKURXJK�D� ODERUDWRU\�DQDO\VLV�RI�ZDVWHZDWHU�VDPSOHV�UHVXOWLQJ�IURP�IDFWRULHV�DQG�FRPSDUHG�ZLWK�WKH�
LQVWUXFWLRQV�RI�WKH�6XGDQHVH�6WDQGDUG�IRU�:DVWHZDWHU��PHDVXULQJ�WKH�FRQFHQWUDWLRQ�RI�VXVSHQGHG�PLFUR�
SDUWLFOHV� LQ� SURGXFWLRQ� XQLWV� DQG� FRPSDULQJ� WKHP�ZLWK� RFFXSDWLRQDO� KHDOWK� LQVWUXFWLRQV��7KLV�ZDV� LQ�
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DGGLWLRQ�WR�GLUHFW�REVHUYDWLRQ�DQG�WR�D�TXHVWLRQQDLUH�GLVWULEXWHG�DPRQJ�IDFWRU\�GHSDUWPHQWV��)LQGLQJV�
7KH�UHVXOWV�VKRZHG�WKDW�WKH�IDFWRULHV�GLVSRVHG�RI�VRPH�VROLG�ZDVWH�E\�VHOOLQJ�LW��DQG�KD]DUGRXV�ZDVWH�

WKH�VHZDJH�QHWZRUN�ZLWKRXW�DGKHULQJ�WR�6XGDQHVH�VWDQGDUGV��RQO\�������RI�WKH�IDFWRULHV·�VDPSOHV�ZHUH�
WUHDWHG�DV�SROOXWHG�DLU�E\�VXVSHQGHG�SDUWLFOHV��2ULJLQDO�YDOXH�RI�WKH�SDSHU��7KH�SDSHU�UHFRPPHQGHG�
WKDW�WKHUH�ZDV�D�QHHG�WR�LPSOHPHQW�LQWHJUDWHG�HQYLURQPHQWDO�PDQDJHPHQW�RI�WKH�LQGXVWU\�DQG�NHHS�

�

29(5&20,1*�7+(�5(1(:$%/(�(1(5*<�&+$//(1*(6
,1�68'$1�6867$,1$%/(�5(1(:$%/(�(1(5*<�,1&8%$725

'U��$��%DNKLHW��1DWLRQDO�5HVHDUFK�&RXQFLO��6XGDQ

3XUSRVH��7KH�RYHUDOO�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�VKDUH�6XGDQ·V�H[SHULHQFH�LQ�RYHUFRPLQJ�WKH�FKDOOHQJHV�
LW�IDFHV�UHJDUGLQJ�WKH�DGRSWLRQ�RI�VXVWDLQDEOH�HQHUJ\�SDWKZD\V�WKURXJK�D�QRYHO�DSSURDFK��QDPHO\�E\�

�
J\�WHFKQRORJLHV��'HVLJQ��7KH�LGHDV�DQG�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKLV�SDSHU�DUH�EDVHG�RQ�WKH�SHUVRQDO�

)LQGLQJV��7KH�

LGHQWLI\LQJ�WKH�PDLQ�FKDOOHQJHV��DQG�VXJJHVWHG�UHFRPPHQGDWLRQV��9DOXH��7KH�YDOXH�RI�WKLV�ZRUN�LV�WKDW�
LW�FRQWULEXWHV�WR�WKH�GLVFXVVLRQ�DERXW�WKH�UROH�RI�WKH�LQFXEDWRUV�DQG�HQWUHSUHQHXUVKLS�LQ�DFKLHYLQJ�VXV�
WDLQDEOH�GHYHORSPHQW�LQ�6XGDQ�

,6�7+(�*5$66�*5((1(5�21�7+(�27+(5�6,'("�+,*+/,*+7,1*�
7+(�5($/,7,(6�2)�<287+�0,*5$7,21

0�$�.��,EUDKLP��:HVWPLQVWHU�DQG�.HQVLQJWRQ�	�&KHOVHD�&RXQFLO��8.

FRXS�OHG�E\�WKH�QRZ�IRUPHU�3UHVLGHQW�2PDU�(O%DVKLHU��7KH�LQLWLDO� LQWHQWLRQ�IRU�WKH�PDMRULW\�RI�WKRVH�
ZKR�PDVV�PLJUDWHG�RXW�RI�6XGDQ�ZDV�WR�UHPDLQ�LQ�H[LOH�IRU�D�VKRUW�WHUP��WKLV�ZDV�EHFDXVH�LW�ZDV�ZLGHO\�
DVVXPHG�WKDW�WKH�QHZ�$UP\�UHJLPH�ZRXOG�QRW�ODVW�ORQJ�DQG�WKDW�D�UHWXUQ�WR�D�'HPRFUDWLF�JRYHUQPHQW�
ZRXOG�EH�IRUWKFRPLQJ��+RZHYHU��WKLV�WXUQHG�RXW�QRW�WR�EH�WKH�FDVH�DQG�DV�WKH�VLWXDWLRQ�GHWHULRUDWHG�

�

6XGDQHVH�GLDVSRUD�LQ�WKH�:HVWHUQ�:RUOG��DV�ZHOO�DV�RQH�RI�WKH�ODUJHVW��0DQ\�RI�WKRVH�ZKR�VRXJKW�SROLWLFDO�
DV\OXP��RU�HFRQRPLF�PLJUDQWV�SDUWLFXODUO\�WKRVH�RI�D�\RXQJ�DJH��KDG�DVSLUDWLRQV�RI�DFKLHYLQJ�HFRQRPLF�
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��

DFKLHYHPHQWV�KDYH�EHHQ�DWWDLQHG�ZLWK�YDU\LQJ�GHJUHHV�RI�VXFFHVV��IRU�PDQ\�WKH�UHDOLW\�KDV�WKHP�IDFLQJ�
RWKHU�VWUXJJOHV�DQG�FKDOOHQJHV�LQ�WKHLU�QHZ�HQYLURQPHQW��VWUXJJOHV�WKDW�ZHUH�QRW�SDUW�RI�WKH�SUH�ZULWWHQ�

UHDOO\�ZRUWK�LW"µ��RU�DV�WKH�IDPRXV�,ULVK�VD\LQJ�JRHV��́ ,V�WKH�JUDVV�JUHHQHU�RQ�WKH�RWKHU�VLGH"µ�0\�VXPPDU\�
RI�WKRVH�WKRXJKWV�DUH�WKH�IRFDO�SRLQW�RI�P\�SUHVHQWDWLRQ�

$&+,(9,1*�6'*�7$5*(76�,1�38%/,&�+($/7+�1875,7,21�
,6�68'$1�21�75$&."

3URI��,��%DQL��(PRU\�8QLYHUVLW\��86$
'U��1��(OWRXP��.LQJ�6DXG�%LQ�$EGXOD]L]�8QLYHUVLW\�IRU�+HDOWK�6FLHQFHV��.6$

$OO�8QLWHG�1DWLRQV�0HPEHU�6WDWHV�DGRSWHG�WKH�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*V���DOVR�NQRZQ�DV�WKH�
*OREDO�*RDOV��LQ������DV�D�XQLYHUVDO�FDOO�WR�DFW�WR�HQG�SRYHUW\��SURWHFW�WKH�SODQHW�DQG�HQVXUH�WKDW�DOO�
SHRSOH�HQMR\�SHDFH�DQG�SURVSHULW\�E\�������7KH�6'*V�LQFOXGH�VHYHUDO�JRDOV�WKDW�UHODWH�GLUHFWO\�WR�QXWUL�

ZKLFK�LV�YHU\�LPSRUWDQW�IRU�LQIDQW�KHDOWK��DQG�6'*����FOLPDWH�DFWLRQ���6'*��LV�´JRRG�KHDOWK�DQG�ZHOO�EH�
LQJµ��ZKLFK�LQFOXGHV�WDUJHWV�IRU�FKLOG�PRUWDOLW\��PDWHUQDO�PRUWDOLW\��DQG�UHGXFLQJ�FKURQLF�GLVHDVH��7KLV�
SUHVHQWDWLRQ�GLVFXVVHV�WKH�UROH�RI�SXEOLF�KHDOWK�QXWULWLRQ�LQ�DFKLHYLQJ�WKH�6'*V��,W�DOVR�H[DPLQHV�ZKHWKHU�
6XGDQ�LV�RQ�WUDFN�IRU�DFKLHYLQJ�6'*V��DQG�WKH�UROH�RI�QXWULWLRQ�HGXFDWLRQ�DQG�DGYRFDF\��$OVR�ZKHWKHU�

QXWULWLRQ�DQG�GLHWHWLFV�FRPSHWHQFLHV�

6'*��6'*���$57,6$1$/�0,1,1*�,1�68'$1��$�'($'/<
:25.�23325781,7<�7+$7�&28/'�%(�0$'(�6$)(5
$1'�6867$,1$%/(

'U��7�(��0XVWDID��*OREDO�0HGLFDO�7HFKQRORJ\�/WG���8$(

$UWLVDQDO�DQG�6PDOO�VFDOH�0LQLQJ��$60��LV�WKH�QXPEHU�RQH�JURZLQJ�ZRUN�RSSRUWXQLW\�LQ�6XGDQ��,W�SOD\V�D�

RFFXSDWLRQDO�KHDOWK��VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�FRQFHUQV��,Q�6XGDQ��$60�SURYLGHV�OLYHOLKRRGV�
WR� DQ� HVWLPDWHG� ����PLOOLRQ�ZRUNHUV� DQG� H[WHQGV� LWV� HIIHFW� WR� WKHLU� IDPLOLHV� SXVKLQJ� WKLV� QXPEHU� WR�

KLJKOLJKW�WKHVH�FRQFHUQV�DQG�SURYLGH�SRVVLEOH�FKDQQHOV�IRU�PLWLJDWLQJ�WKHP��,W�ZRXOG�HGXFDWH�GHFLVLRQ�
PDNHUV��ZRUNHUV�DQG�EXVLQHVVHV�LQ�WKLV�LQGXVWU\�DQG�KHOS�WKHP�DFKLHYH�VDIH��GHVFHQW�DQG�UHVSRQVLEOH�
ZRUN�RSSRUWXQLWLHV�WKDW�SURYLGHV�WKH�EDVH�IRU�VXVWDLQDEOH�GHYHORSPHQW��7KLV�SDSHU�LV�LQIRUPHG�WKURXJK�
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HQYLURQPHQWDO�ULVNV��VRFLRHFRQRPLF�DQG�HPSOR\PHQW�FKDOOHQJHV�ZRXOG�KHOS�PLWLJDWH�WKHP�DQG�VXSSRUW�
WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV�

5287(6�72�7+(�/(*$/�352)(66,21�$1'�48$/,),&$7,216
,1�(1*/$1'�$1'�:$/(6

$�6�6��$KPHG��6ROLFLWRU�	�1RWDU\�3XEOLF��8.

(PEDUNLQJ�RQ�D�OHJDO�FDUHHU�LQ�(QJODQG�DQG�:DOHV�FDQ�EH��DV�ZLWK�RWKHU�MXULVGLFWLRQV��D�OHQJWK\�DQG�FRP�
SOLFDWHG�SURFHVV��7KHUH�DUH�PDQ\�VWDJHV��VSDQQLQJ�D�SHULRG�RI�VHYHUDO�\HDUV��ZKLFK�QHHG�WR�EH�FRPSOHWHG�

�
PRQ�ODZ�DQG�VWDWXWH��7KH�FRPPRQ�ODZ�LV�FUHDWHG�WKURXJK�GHFLVLRQV�LQ�WKH�FRXUWV�PDGH�E\�MXGJHV��ZKR�
DUH�WUXVWHG�WR�IROORZ�SUHYLRXV�GHFLVLRQV�XQGHU�WKH�SULQFLSOH�RI�VWDUH�GHFLVLV

$FWV�RI�3DUOLDPHQW��WKH�GRFWULQH�RI�SDUOLDPHQWDU\�VRYHUHLJQW\�VWLSXODWHV�WKDW�QR�LQVWLWXWLRQ�LV�PRUH�SRZ�
HUIXO�WKDQ�3DUOLDPHQW��/DZ\HUV�LQ�(QJODQG�DQG�:DOHV�FDQ�SUDFWLFH�DV�HLWKHU�VROLFLWRUV�RU�EDUULVWHUV��7KH�

EHFRPH�4&V��4XHHQ·V�&RXQVHO��DQG�-XGJHV��7KLV�SDSHU�ZLOO�VKRZ�WKDW�EHFRPLQJ�D�VROLFLWRU�RU�D�EDUULVWHU�
RU�PHPEHU�RI�WKH�-XGLFLDU\�LQ�(QJODQG�LQ�:DOHV�WDNHV�JUHDW�OHYHOV�RI�FRPPLWPHQW��D�KLJK�LQWHOOHFW�DQG�D�

&,7<�2)�.+$57280��67$786�482�+$6�/,77/(�25�12�6&23(�
)25�6867$,1$%/(�'(9(/230(17�²�$1�,1)5$6758&785(�
$1'�3/$11,1*�3(563(&7,9(

.��$EGDOOD��1RUWK�/DQDUNVKLUH�&RXQFLO��8.

WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH��,W�LV�WUXH�WKDW�&LWLHV�KDYH�D�PDMRU�UROH�WR�SOD\�LQ�HFRQRPLF�JURZWK�DQG�FDQ�
EH�D�KXJH�SRZHUIXO�IRUFH�IRU�6XVWDLQDEOH�'HYHORSPHQW�6'�EXW�RQO\�LI�WKH\�DUH�ZHOO�SODQQHG�DQG�WKHLU�
VWUDWHJLF�LQIUDVWUXFWXUH�ZHOO�PDQDJHG��*RRG�FLW\�SODQQLQJ�DWWUDFWV�FDSLWDO�LQYHVWPHQWV��HQFRXUDJHV�LQ�
GXVWU\�DQG�PDQXIDFWXULQJ��IDFLOLWDWHV�HDV\�WUDQVSRUW�DQG�WUDGLQJ��LQYLWHV�EXVLQHVVHV��GULYHV�MRE�FUHDWLRQ�

VFRSH�IRU�VXSSRUWLQJ�WKH�HFRQRPLF��HQYLURQPHQWDO��VRFLDO�DQG�FXOWXUDO�SURFHVVHV�RI�DFKLHYLQJ�VXVWDLQDEOH�
GHYHORSPHQW��$V�WKH�FDSLWDO�RI�6XGDQ�WKH�FLW\·V�SRRU�URDGV�DQG�WUDQVSRUW�LQIUDVWUXFWXUH�LV�D�NH\�ERWWOH�

�

YROXPHV�DQG�FRQJHVWLRQV��7KH�PDMRULW\�RI�URDGV�ZLWKLQ�WKH�FLW\��ZLWK�SDUWLFXODU�HPSKDVLV�RQ�MXQFWLRQV��
DUH�VLPSO\�LPSHQHWUDEOH��7KLV�LV�D�WUXH�VFHQDULR�IRU�DOPRVW����KRXUV�RI�WKH�GD\��7KH�FKDRWLF�SHUIRUPDQFH�
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DQG�LQFRPSHWHQFH�RI�WKH�FLW\�SODQQLQJ�DQG�WUDQVSRUW�VHFWRU�WKDW�LV�ZLWQHVVHG�WRGD\�DQG��RYHU�WKH�\HDUV��

FDQQRW�VWDQG�XS�IRU�WKH�FKDOOHQJH�RI�LPSOHPHQWLQJ�0LOOHQQLXP�'HYHORSPHQW�*RDOV�0'*V�DQG�DFKLHYLQJ�
6'�WDUJHWV��,W·V�WKH�XQSOHDVDQW�IDFW�EXW�KHDGV�FDQQRW�FRQWLQXH�WR�EH�EXULHG�LQ�WKH�VDQG��,Q�WKHVH�FXUUHQW�

SODQQHUV��FLW\�LQIUDVWUXFWXUH�HQJLQHHUV�DQG�ORFDO�DXWKRULWLHV�DUH�UHTXLUHG�WR�SURDFWLYHO\�DFW�DQG�FDQQRW�
VLPSO\�VLW�EDFN��UHOD[�DQG�HQMR\�WKH�ULGH�

7('[�$1'�<287+�(1*$*(0(17��68'$1�(;3(5,(1&(

'U��$�)�$��'DID�$OOD��&LW\�&ROOHJH��4DWDU

6LQFH�WKH�LQWURGXFWLRQ�RI�
7('[�WR�6XGDQ�LQ�������LW�KDV�JRWWHQ�ORWV�RI�DWWHQWLRQ�DQG�HQJDJHPHQW�IURP�
EHOLHYHUV� RI� WKH�SRZHU�RI� LGHDV� WR� WUDQVIRUP�FRPPXQLWLHV�� 6XGDQHVH� LQ� JHQHUDO�ZHOFRPHG�7('[�DQG�
LQWHUDFWHG�SRVLWLYHO\�ZLWK�WKH�LQWHUQDWLRQDO�VWDJH��EDVHG�RQ�QXPEHU�RI�DWWHQGHHV�LQ�WKRXVDQGV�DQG�WKH�
QXPEHU�RI�YLHZV�RQ�<RX7XEH�LQ�KXQGUHG�RI�WKRXVDQGV�DQG�LQ�VRPH�FDVHV�RYHU�D�PLOOLRQ��HVSHFLDOO\�\RXWK�
ZKR�DUH�HDJHU�DQG�ORRNLQJ�IRU�RSSRUWXQLWLHV�WR�FDWFK�XS�ZLWK�WKHLU�SHHUV� LQ�WKH�ZRUOG��6WDUWLQJ�IURP�

ERWK�JHQGHU��DQG�GLVFXVVHG�\RXWK�LVVXHV�LQ�WKHLU�RZQ�ODQJXDJH��WR�GDWH��6XGDQHVH�\RXWK�DUH�WKH�PDMRULW\�
RI�SDUWLFLSDQWV�LQ�WKHVH�HYHQWV��,VVXHV�YDU\�IURP�IDPLO\�LVVXHV�WR�(GXFDWLRQ�WR�'HPRFUDF\�WR�SHUVRQDO�
IUHHGRP�WR�SHUIRUPDQFHV�DQG�DUWV�ZHUH�H[KLELWHG�LQ�D�PXOWLGLVFLSOLQDU\�PDQQHU�ZKLFK�ZDV�XQLTXH�WR�
WKHP�LQ�WKHVH�HYHQWV��1HWZRUNV�RI�VWXGHQWV��YROXQWHHUV��DFWLYLVWV��DUWLVWV��HQYLURQPHQWDOLVWV�DQG�PDQ\�
PRUH�ZHUH�IRUPHG�RXW�RI�WKHVH�HYHQWV��,W�EHFDPH�HYLGHQW�WKDW�WKH�SODWIRUP�LV�DQ�DSSURSULDWH�RQH�IRU�
\RXWK�HQJDJHPHQW�DQG�GHYHORSPHQW��,Q�WKLV�SDSHU��$V�D�IRXQGHU�RI�WKLV�PRYHPHQW�LQ�6XGDQ��,�ZRXOG�OLNH�
WR�JLYH�DQ�RYHUYLHZ�RI�WKH�SDVW�HYHQWV�WKDW�,�ZDV�LQYROYHG�LQ��H[SODLQ�ZLWK�H[DPSOHV�KRZ�WKHVH�HYHQWV�
FRXOG�HPSRZHU�6XGDQHVH�<RXWK��DQG�GLVFXVV�HPEHGGLQJ�WKHVH�HYHQWV�LQWR�VFKRROV�DQG�XQLYHUVLWLHV�H[WUD�
FLUFXODU�DFWLYLWLHV���
7('[� �$Q�LQGHSHQGHQWO\�RUJDQLVHG�HYHQW�OLFHQVHG�E\�7('�FRQIHUHQFHV�//&��LQ�1<&��

<$/(�68'$1�3$571(56+,3�72�675(1*7+(1�3267�*5$'8$7(�
38%/,&�+($/7+�('8&$7,21�,1�68'$1

'U��6��+DVVDQ��<DOH�6FKRRO�RI�0HGLFLQH��86$
3URI��,��%DQL��(PRU\�8QLYHUVLW\��86$

3XUSRVH �7KH�ULVH�RI�QRQ�FRPPXQLFDEOH�GLVHDVHV��FRQFXUUHQW�ZLWK� LQIHFWLRXV�GLVHDVH�RXWEUHDNV�SRVHV�

HGXFDWLRQ� LQ� 6XGDQ� WKURXJK� SDUWQHUVKLSV� EHWZHHQ� OHDGLQJ� DFDGHPLF� LQVWLWXWLRQV� LQ� WKH� 1RUWK� DQG� LQ�
6XGDQ��:H�ZLOO�FROODERUDWLYHO\�GHYHORS�DQG�WHDFK�DQ�LQQRYDWLYH�QHZ�FXUULFXOXP�IRFXVHG�RQ�DGYDQFHG�
DSSOLHG�SXEOLF�KHDOWK�PHWKRGV�WR�DGGUHVV�WKH�QHHG�IRU�LPSOHPHQWLQJ�HYLGHQFH�EDVHG�LQWHUYHQWLRQV�WR�
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LPSURYH�KHDOWK�UHODWHG�SUDFWLFH�DQG�SROLF\��$SSURDFK��:H�HVWDEOLVK�DQ�HQJDJHG�SDUWQHUVKLS�EHWZHHQ�
IDFXOW\�DW�WKH�<DOH�6FKRRO�RI�3XEOLF�+HDOWK��RQH�RI�WKH�OHDGLQJ�LQVWLWXWLRQV�LQ�LPSOHPHQWDWLRQ�VFLHQFH�DQG�
DSSOLHG�SXEOLF�KHDOWK�LQ�WKH�86�DQG�ZRUOG�ZLGH��ZLWK�NH\�XQLYHUVLWLHV�LQ�6XGDQ��WKH�0LQLVWU\�RI�+HDOWK��
DQG�0LQLVWU\�RI�+LJKHU�(GXFDWLRQ��8VLQJ�D�VWDNHKROGHU�HQJDJHG�DSSURDFK��ZH�GHYHORS�D�FXUULFXOXP�WKDW�
EXLOGV�RQ�H[LVWLQJ�SXEOLF�KHDOWK�HGXFDWLRQ�FXUULFXOD�DW�SDUWQHU�6XGDQHVH�LQVWLWXWLRQV��7KLV�ZLOO�VWUHQJWK�

HYDOXDWLQJ�LWV�LPSDFW��$GGHG�YDOXH��7KH�SXEOLF�KHDOWK�SURIHVVLRQ�LV�RIWHQ�QHJOHFWHG�E\�ORZ�DQG�PLGGOH�
�

IRU�D�VWURQJ��UHVLOLHQW�DQG�VXVWDLQDEOH�KHDOWK�V\VWHP�WR� LPSURYH�WKH�KHDOWK�RI�DOO� LQ�6XGDQ��3UDFWLFDO�
,PSOLFDWLRQV�
VXVWDLQHG�LQVWLWXWLRQDO�FDSDFLW\�IRU�SXEOLF�KHDOWK�ZRUNIRUFH�GHYHORSPHQW��PHGLXP�WHUP���DQG�XOWLPDWHO\�
LPSURYH�KHDOWK�DQG�ZHOO�EHLQJ�RI�WKH�6XGDQHVH�SHRSOH��ORQJ�WHUP���2XU�YDOXH�SURSRVLWLRQ�LV�WKDW�JHQXLQH�

FUHDWH�D�PRGHO�RI�FROODERUDWLRQ�WKDW�FDQ�EH�H[WHQGHG�WR�DGGLWLRQDO�LQVWLWXWLRQV�LQ�6XGDQ�

,1129$7,216�$1'�(175(35(1(856+,3�72:$5'6
%(77(5�+($/7+��6833257,1*�+($/7+&$5(�67$57�836�
$�1(:�029(0(17�72�$&&(/(5$7(�&85(6�,1�68'$1�
7+(�0,''/(�($67�$1'�68%�6$+$5$1�$)5,&$

'U��$��+RPHLGD��8QLYHUVLW\�RI�*H]LUD��6XGDQ

GLVDVWHU�RQ�LWV�SHRSOH��ERWK�GLUHFWO\�DQG�LQGLUHFWO\��:KLOH�VRPH�DUHDV�KDYH�ZLWQHVVHG�ZDU��RWKHUV�KDYH�
VXIIHUHG�IURP�WKH�VWUDLQ�RI�KRVWLQJ�GLVSODFHG�SRSXODWLRQV��)XUWKHUPRUH��PDQ\�SODFHV�KDYH�EHHQ�DIIHFWHG�
DV�D�UHVXOW�RI�WKH�GLYHUVLRQ�RI�UHVRXUFHV�PHDQW�IRU�GHYHORSPHQW��7KH�6XGDQHVH�0HGLFDO�,QQRYDWLRQ�&RP�
PXQLW\��60,&��LV�D�QHZ�PRYHPHQW�DLPLQJ�WR�DFFHOHUDWH�FXUH��FKDQJH�DQG�HPSRZHU�DFFHVV�WR�KHDOWK�IRU�
DOO��7KH�FRUH�FRQFHSWV�DQG�SUDFWLFHV�RI�WKH�60,&�H[WHQG�ZHOO�EH\RQG�WKH�HQWUHSUHQHXULDO�HQYLURQPHQW�WR�
WKH�PRVW�DSSURSULDWH�PHWKRGV�RI�PHGLFDO�EXVLQHVVHV�HGXFDWLRQDO�FXUULFXOD��7KH�IRXQGLQJ�YDOXH�RI�60,&�

IRU�WKH�SODQHW�DQG�IRU�ZKDW�LW�SURYLGHV�WR�XV��0HGLFDO�HQWUHSUHQHXUVKLS�LV�IDFLQJ�D�KXJH�QHHG�LQ�WDUJHWHG�
UHVHDUFK�DQG�RSHQ�GDWDEDVHV��FDSDFLW\�GHYHORSPHQW�DQG�SODWIRUPV�IRU�VKDULQJ�H[SHULHQFHV��:LWK�VRPH�
HIIRUWV�DOUHDG\�XQGHUZD\��ZH�DUH�WU\LQJ�WR�LQWHJUDWH�60,&�FRPSRQHQWV�LQWR�WKH�FXUUHQW�PHGLFDO�VFKRROV·�
FXUULFXOD�DW�DOO�OHYHOV�RI�HGXFDWLRQ�DQG�LQ�DOO�VHFWRUV�DQG�GLVFLSOLQHV��LQFOXGLQJ�KHDOWK�SURIHVVLRQDO�HG�

60,&��WR�OHDUQ�DQG�DSSUHFLDWH�WKH�YDOXH�DQG�LPSRUWDQFH�IRU�HQWUHSUHQHXUVKLS�DQG�LQQRYDWLRQ�LQ�KHDOWK�
FDUH�DQG�PHGLFLQH��7KLV�VXSSRUWV�WKH�81·V�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��HVSHFLDOO\�WKH�KHDOWK�WKHPHV�
WKDW�ZLOO�GLUHFWO\�DIIHFW�DQ\�SHUVRQ·V�EHKDYLRXU�DQG�OLIHVW\OH�WRZDUGV�EHWWHU�KHDOWK�WKURXJK�PHGLFDO�HG�
XFDWLRQ�DFWLYLWLHV��7KLV�ZRXOG�EH�WKURXJK�VXSSRUWLQJ�HQWUHSUHQHXUVKLS�LQ�KHDOWK�FDUH�DQG�0HGLFLQH�IRU�
6XVWDLQDEOH�'HYHORSPHQW��(6'��LQ�&RPPXQLW\�EDVHG�+HDOWK�SURIHVVLRQDO�HGXFDWLRQ��&%+3(���DQG�VRFLDOO\�
DFFRXQWDEOH�HGXFDWLRQDO�PHWKRGV��2XU�JRDO�LV�WR�EULQJ�WRJHWKHU�WKH�KHDOWKFDUH�FRPPXQLW\��UHVHDUFKHUV��
GHVLJQHUV��,7�SURIHVVLRQDOV�DQG�HQWUHSUHQHXUV�WR�IDFLOLWDWH�WKH�IRUPDWLRQ�RI�QHZ�LGHDV�DQG�VXVWDLQDEOH�
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60,&�HVWDEOLVKHG�PRUH�WKDQ����SURMHFWV�SURGXFHG�WKURXJK�ZLGH�LQWHUGLVFLSOLQDU\�WHDP�PHPEHUV�ZLWK�GLI�

�
WLRQ�DQG�HQWUHSUHQHXUVKLS�DPRQJ�PHGLFDO�VRFLHWLHV��:H�DUH�KHUH�WR�IXHO�WKH�VSUHDG�RI�HQWUHSUHQHXUVKLS�

DQG�JXLGH�WKHP�WKURXJK�WKH�HYLGHQFH�EDVHG�GDWD�SURYLGHG�E\�WKH�GLIIHUHQW�UHVHDUFKHUV��SURIHVVRUV��DQG�
RSHQ�GDWDEDVHV�ZH�SURYLGH�WR�RXU�PHGLFDO�HQWUHSUHQHXUV��

352&(66,1*�$1'�48$/,7<�2)�/2:�)$7�,&(�&5($0�)520�
&$0(/�0,/.�86,1*�1$785$/�$'',7,9(6�)25�&2175,%87,21�
$6�)81&7,21$/�)22'

$�6�0��$KPHG�DQG�3URI��,�(�0��(O�=XEHLU��8QLYHUVLW\�RI�.KDUWRXP��6XGDQ

3XUSRVH��7KLV� VWXG\�ZDV�GHVLJQHG�WR�SURFHVV� LFH�FUHDP�IURP�FDPHO�PLON�XVLQJ�QDWXUDO�DGGLWLYHV� �YD�
QLOOD��FRFRQXW��JXP�$UDELF�DQG�KRQH\��LQ�RUGHU�WR�LPSURYH�LWV�WDVWH�DQG�DURPD��'HVLJQ�PHWKRGRORJ\�
DSSURDFK��7KUHH�W\SHV�RI�FDPHO�PLON�LFH�FUHDP�ZHUH�WULHG�XVLQJ�YDQLOOD��FRFRQXW��DQG�D�FRPELQDWLRQ�
RI�ERWK��)LQGLQJV��7KH�VXFFHVVIXO�SURFHVVLQJ�RI�LFH�FUHDP�IURP�FDPHO�PLON�LQGLFDWHG�WKH�SRVVLELOLW\�RI�

7KH�TXDOLW\�DQG�DFFHSWDELOLW\�RI�WKH�GLIIHUHQW�W\SHV�RI�LFH�FUHDP�ZHUH�VKRZQ��2ULJLQDOLW\�YDOXH�RI�WKH�
SDSHU��*XP�$UDELF�DQG�KRQH\�DV�LFH�FUHDP�VWDELOLVHUV�DQG�VZHHWHQHUV��UHVSHFWLYHO\��FRXOG�EH�XVHG�LQ�

5HVHDUFK�LPSOLFDWLRQV��)XUWKHU�ZRUN�VKRXOG�EH�GRQH�RQ�WKH�SURFHVVLQJ�RI�FDPHO�PLON�XVLQJ�WKH�DYDLODEOH�
UDZ�PDWHULDOV�LQ�6XGDQ�IRU�VXVWDLQDEOH�GHYHORSPHQW�

3(&8/,$5,7<�2)�*29(51$1&(�,1�$�75$16,7,21$/�67$*(

'U��:�$��0DGLER��6XGDQ�3ROLF\�)RUXP��4DWDU

%\�FUHDWLQJ�DQ�DXWKRULWDULDQ�PRGH�RI�FODVV�DQG�UDFLDO�FRQWURO��DQG�HQIRUFLQJ�VWUXFWXUDO�LPSHGLPHQWV�WR�
ZRPHQ�DQG�\RXWK�VRFLR�HFRQRPLF�GHYHORSPHQW��WKH�6XGDQHVH�VWDWH�KDV�IDLOHG�WR�EH�WKH�SUHPLHU�HPERG�
LPHQW�RI�WKH�XQLW\�RI�WKH�SHRSOH�DQG�WKH�FXVWRGLDQ�RI�WKHLU�KRSHV��([SHULHQFH�KDV�VKRZQ�WKDW�WKH�V\VWHP�
FDQQRW�EH�UHIRUPHG�RQO\�WKURXJK�DSSHDOV�RI�PRUDO�VXDVLRQ�WKDW�WKH�VXSSUHVVHG�PDNHV�WR�WKH�VXSSUHVVRU��

8VLQJ�SHUVXDVLYH�DV�ZHOO�DV�FRHUFLYH�PHDVXUHV�LV�QHFHVVDU\��
�7R�PDNH�JRYHUQDQFH�G\QDPLF�LQ�D�WUDQVLWLRQDO�VWDJH��NH\�SOD\HUV�QHHG�WR�UHYLVH�SROL�

FLHV�WKDW�KDYH�D�GLVSURSRUWLRQDWHO\�KLJKHU�HIIHFW�RQ�RQH�JURXS�WKDQ�XSRQ�RWKHUV��WKH\�QHHG�WR�FUHDWH�D�
ORJLFDO�IUDPHZRUN�IRU�WKH�V\VWHP�WR�UHPDLQ�UDWLRQDO�DQG�KXPDQH��DV�ZHOO�IRUP�D�FRDOLWLRQ�RI�SURJUHVVLYH�
IRUFHV�DQG�UHIRUPLVW�GHPDQGV�WKDW�FDQ�VXSSRUW�WKH�GHYHORSPHQW�RI�SUDFWLFDO�VROXWLRQV��5HVROYLQJ�WKH�
GLOHPPD�RI�XQGHUGHYHORSPHQW�KDV�PRUH�WR�GR�ZLWK�FKDQJLQJ�RXU�PLQG�VHW�WKDQ�ZLWK�FKDQJLQJ�RXU�LQVWL�

�,QWHUSUHWLQJ�VRFLHW\�SUHFHGHV�FKDQJLQJ�LW��0DNLQJ�JRYHUQDQFH�G\QDPLF�LV�IDFLOLWDWHG�E\�
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HFRQRP\·�WKDW�GULYHV�VRFLHW\"�$W�ZKDW�VWDJH�GR�SROLWLFDO�OHDGHUV�GHFLGH�WR�FDSWXUH�WKH�SHULSKHU\�FRQVXP�
HU�PDUNHW�DQG�ZLWK�ZKDW�PHDQV"�$V�XSURRWLQJ�KHJHPRQ\�DQG�H[SORLWDWLYH�HFRQRPLF�UHODWLRQV�UHPDLQV�WKH�
PRVW�YLDEOH�RSWLRQ�EXW�WKH�OHDVW�IDYRXUDEOH��DW�OHDVW�VR�IDU��

$66(660(17�$1'�,'(17,),&$7,21�2)�*2/'3/$1����63�
,16(&7,&,'(�21�62,/�%$&7(5,$

%�6�$��0RKDPPHG�DQG�$�.�$��(OJDEHU��5HVHDUFK�DQG�7HFKQLFDO
'HYHORSPHQW�&HQWHU��6XGDQ

7KLV�VWXG\�DLPHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�*ROGSODQ�LQVHFWLFLGH�RQ�VRLO�EDFWHULD�DQG�LGHQWLI\�WKH�PRVW�

$QDO\VHG�IRU�WKH�&KHPLFDO�DQG�SK\VLFDO�SURSHUWLHV��7KH�VRLO�ZDV�GLYLGHG�LQWR���EHDNHUV�ZLWK�GLIIHUHQW�
FRQFHQWUDWLRQV�RI�WKH�DERYH�PHQWLRQHG�SHVWLFLGH��7KH�VWXG\�UHYHDOHG�WKDW�*ROGSODQ�LQVHFWLFLGH�KDV�D�
UHPDUNDEOH�LQKLELWLQJ�HIIHFW�RQ�WKH�JURZWK�RI�WKH�VRLO�EDFWHULD�DFFRUGLQJ�WR�WKH�FRQFHQWUDWLRQV�RI�WKH�

+80$1�75$)),&.,1*�,1�68'$1

6�+��,EUDKLP��3DGGLQJWRQ�'HYHORSPHQW�7UXVW��8.
3URI��$��$KPHG��:RUOG�$VVRFLDWLRQ�IRU�6XVWDLQDEOH�'HYHORSPHQW��8.

DSSURDFK�WR�IRUPXODWH�WKH�K\SRWKHVLV�ZLWK�WKH�KHOS�RI�WKHRUHWLFDO�IUDPHZRUN��5HVXOWV�KDYH�VKRZQ�WKDW�

&211(&7�<287+�:,7+�7+(,5�027+(5�/$1'�
,'($6�$1'�9,6,21

0�-�6��,GULV��7DZDVRO�$OPRJWDULEDW��.6$

7KH�LPSRUWDQFH�RI�W\LQJ�FKLOGUHQ�RI�WKH�6XGDQHVH�GLDVSRUD�WR�WKHLU�PRWKHU�QDWLRQ�RI�6XGDQ�FDQQRW�EH�

LGHQWLWLHV�RI�ORFDO�EHORQJLQJ��JDLQLQJ�6XGDQHVH�VRFLDO�DQG�UHOLJLRXV�YDOXHV��DQG�DSSUHFLDWLQJ�WKH�EHDXW\�
DQG�ZRUWK�RI�6XGDQ�WKDW�WKH\�PD\�IHHO�SULGH�LQ�WKHLU�RULJLQV�DQG�VSUHDG�6XGDQHVH�FXOWXUH�DEURDG��6XGDQ�
LV�DOVR�LQ�QHHG�RI�D�UHODWLRQVKLS�ZLWK�WKH�LQWHOOHFWXDO�RXWSXW��HGXFDWLRQ��DQG�FURVV�FXOWXUDO�FRPSHWHQFLHV�
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RIIHUHG�E\�6XGDQHVH�UDLVHG�DEURDG��7KHUHIRUH��WKLV�SDSHU�SXWV�IRUWK�WKH�IROORZLQJ�PHWKRGV�IRU�IRVWHULQJ�

WR�6XGDQHVH�GLDVSRUD��ZRUNLQJ�ZLWK�6XGDQHVH�IDPLOLHV�DQG�FRPPXQLWLHV�DEURDG��DQG�FUHDWLQJ�UHODWLRQ�
VKLSV�ZLWK�LQWHUQDWLRQDO�RUJDQLVDWLRQV�FRQFHUQHG�ZLWK�FXOWXUDO�DQG�OLQJXLVWLF�SUHVHUYDWLRQ�

$:$5(1(66�2)�6867$,1$%/(�)22'�352'8&7,21
$7�*$5<�$5($��.+$57280�68'$1

3XUSRVH�
0DQ\�VXJJHVWLRQV�ZHUH�SURSRVHG�WR�MXVWLI\�WKH�UHDVRQ�RI�IRRG�VKRUWDJH�GXULQJ�ODVW�\HDU·V��7KH�FRPPX�
QLWLHV�DUH�IDUPHUV�ZKR�UHO\�RQ�$JULFXOWXUDO�SURGXFWLRQ�DQG�GHFUHDVH�LQ�FURS�SURGXFWLRQ�ZDV�REVHUYHG�LQ�
WKH�ODVW�JURZLQJ�VHDVRQV��'HVLJQ�PHWKRGRORJ\�
VL[�YLOODJHV�LQ�WKH�DUHD��GDEDN��(OVODWH�PHOGRKP��ZDG�UDPO\��*DUL�(OJDU�DQG�HOZDGL�HODELDG��'DWD�IRFXVHG�
RQ�WKH�SUREOHPV�RI�IRRG�VKRUWDJH�DQG�FDXVHV��7KH�VL[�YLOODJHV�ZHUH�VHOHFWHG�RQ�WKH�EDVLV�RI�JHRJUDSKLFDO�

�
HU\��)UHH�=RQH��DQG�,QGXVWULDO�$UHDV��)LQGLQJV��SUREOHP�RI�VRLO�SURGXFWLYLW\�ZDV�REVHUYHG�LQ�VRPH�DUHDV��

�
FXOWXUH�ZHUH�IRXQG�WKH�PDLQ�IDFWRUV�RI�GHWHULRUDWLRQ�RI�$JULFXOWXUDO�SRWHQWLDO��7KH�RZQHUVKLS�RI�VPDOO�
SURMHFWV�VXFK�DV�GDLU\�IDUPV��SRXOWU\�DQG�QXUVHULHV�WR�DFKLHYH�WKH�VXVWDLQDEOH�GHYHORSPHQW��ZDV�VXJ�

UHFRPPHQGHG��2ULJLQDOLW\�

SRYHUW\��7KHUHIRUH�XUJHQW�PHDVXUHV�VKRXOG�EH�LPSOHPHQWHG�WR�VXSSRUW�WKH�VPDOO�IDUPHUV�LQ�YLOODJHV��

7+(�52/(�2)�/(*,6/$7,21��/$:6�$1'�32/,&,(6
,1�7+(�)250$7,21�$1'�352027,21
2)�5(6,'(17,$/�1(,*+%285+22'6�

'U��1�,��$KPHG��1DWLRQDO�&HQWHU�IRU�5HVHDUFK��6XGDQ

3XUSRVH��$O�6DKDID�&LW\�ZDV�FRQVLGHUHG�WR�EH�RQH�RI�WKH�SODQQHG�FLWLHV�E\�WKH�0LQLVWU\�RI�8UEDQ�3ODQ�

DQG�FKDUDFWHULVHG�E\�W\SHV�RI�KRXVLQJ��7KH�VLWXDWLRQ�WRGD\��ZLWK�WKH�LQFUHDVLQJ�SRSXODWLRQ�DQG�ODFN�RI�
LPSOHPHQWDWLRQ�RI�EXLOGLQJ�UHJXODWLRQV��KDV�OHG�WR�SUREOHPV�LQ�WKH�GHVLJQ�RI�WKH�QHLJKERXUKRRG�DQG�LWV�
VSDFHV��0HWKRGRORJ\�

RI�ODQG�WHQXUH�PHWKRGV��W\SH�DQG�IRUP�RI�SODQQLQJ��LWV�FDXVHV�DQG�TXDOLW\��UHVLGHQWLDO�EXLOGLQJV��GHQVLW\��
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XUEDQ�JURZWK�DQG�XUEDQ�SRSXODWLRQ�EHKDYLRXU��DQG�ZKDW�SUREOHPV�H[LVW�IRU�WKH�QHLJKERXUKRRG�DQG�LWV�
VHUYLFHV��,QIRUPDWLRQ�ZDV�JDWKHUHG�IURP�UHOHYDQW�VRXUFHV��WKH�FXUUHQW�VLWXDWLRQ�ZDV�VWXGLHG��DQG�WKH�
UHVHDUFK�IRFXVHG�RQ�WKH�VWDQGDUGV�RI�JHQHUDO�UHVLGHQWLDO�QHLJKERXUKRRG�VHUYLFHV�DQG�WKHLU�UHODWLRQVKLS�
ZLWK�LQGLYLGXDOV��)LQGLQJV��7KH�UHVHDUFK�IRXQG�WKDW�WKH�SUREOHPV�ZHUH�LGHQWLFDO�WR�SODQQLQJ�VWDQGDUGV�
DQG�WKHLU�UHODWLRQVKLS�WR�WKH�QRQ�DSSOLFDWLRQ�RI�ODZV��OHJLVODWLRQ��DQG�XUEDQ�SODQQLQJ�UHJXODWLRQV��PRVW�

EHKDYLRXU�LQ�WKH�XUEDQ�HQYLURQPHQW��DQG�LQ�GHVLJQ�DQG�SODQQLQJ��7KHVH�LQFOXGHG�WKH�W\SH�RI�WUDFNV��DQG�

52/(�2)�60$57�'(9(/230(17�,1�7+(�)8785(
2)�1(:�68'$1

5�0��$EGHOUDKPDQ��5HVHDUFKHU�LQ�6XGDQHVH�+HULWDJH��6XGDQ

7KH�VPDUW�GHYHORSPHQW�DQG�LWV�GLIIHUHQW�WDUJHWV�DFW�IRU�SURPRWLRQ�RI�SRSXODU�WUDGLWLRQ�WKDW�LV�FRQVLGHUHG�
DV�D�6XGDQHVH�QDWLRQ�LGHQWLW\�DV�ZHOO�DV�D�SXEOLF�FUDIWV�DQG�GHFRUDWLRQV�EHVLGHV�PXVLF�DQG�VRQJV�DQG�

DQG�LGHQWLW\�ZKLFK�LV�FRQVLGHUHG�DV�WKH�PRVW�DWWUDFWLYH�WRXULVWLF�VLWHV��6XGDQ�JHRJUDSKLFDO�ORFDWLRQ�LQ�WKH�
FHQWUH�RI�$IULFD�LQGLFDWHV�D�ZHOO�GLVWLQJXLVKHG�DWWUDFWLYH�VLWH�IRU�WRXULVWV��6XGDQ�LV�D�FRXQWU\�RI�ERWK�1LOHV�
ULFK�ZLWK�GLYHUVH�FDSDELOLWLHV�OLNH�DJULFXOWXUH��LQGXVWU\�DQG�DQLPDO�ZHDOWK�

$66(660(17�2)�$33/,&$7,21�2)�&203267('�25*$1,&�
:$67(�21�5(0(',$7,1*�&+520,80�32//87('�62,/6

$�$��+XVVHLQ�DQG�'U��$��%DELNHU��2PGXUPDQ�,VODPLF�8QLYHUVLW\��6XGDQ
'U��6�$�0��6DDG��1DWLRQDO�&HQWHU�IRU�5HVHDUFK��6XGDQ

7KLV�VWXG\�ZDV�GRQH�WR�DVVHVV�WKH�UROH�RI�FRPSRVWHG�RUJDQLF�ZDVWH�RQ�UHPHGLDWLQJ�FKURPLXP�SROOXWHG�
VRLO��'LIIHUHQW�FRQFHQWUDWLRQV�RI�FKURPLXP�VROXWLRQ�ZHUH�DGGHG�WR�VRLO�SUHYLRXVO\�PL[HG�ZLWK�GLIIHUHQW�
UDWHV�RI�FRPSRVW��0DL]H�FURS�ZDV�XVHG�DV�WHVW�FURS�DQG�SODQWHG�LQ�WKH�WUHDWHG�VRLO��3KHQRW\SLF�FKDUDF�
WHULVWLFV�RI�WKH�FURS�ZHUH�PRQLWRUHG�GXULQJ�WKH�JURZLQJ�SHULRG��$IWHU�KDUYHVWLQJ�FKURPLXP�FRQFHQWUDWLRQ�
ZDV�GHWHUPLQHG�LQ�VRLO�DQG�SODQW�VDPSOHV��5HVXOWV�UHYHDOHG�WKH�GHFUHDVH�LQ�FKURPLXP�FRQFHQWUDWLRQ�DQG�
EHWWHU�FURS�JURZWK�LQ�VRLOV�WUHDWHG�ZLWK�KLJK�FRPSRVW�UDWH��7KHUHIRUH��LW�ZDV�UHFRPPHQGHG�WKDW�FRP�
SRVWHG�RUJDQLF�ZDVWH�FRXOG�EH�XVHG�RQ�UHPHGLDWLQJ�SROOXWHG�VRLOV�
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7+(�%(67�86(�2)�68'$1·6�5(6285&(6�72�$&+,(9(
(&2120,&�67$%,/,7<�$1'�7+(�6867$,1$%/(
'(9(/230(17�*2$/6

'U��0��(O1DLU��6XGDQ�8QLYHUVLW\�RI�6FLHQFH�	�7HFKQRORJ\
DQG�$OPXJKWDULEHHQ�8QLYHUVLW\��6XGDQ

3XUSRVH��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�GLVFXVV�6XGDQ·V�QDWXUDO�UHVRXUFHV�DQG�DSSURSULDWH�ZD\V�DQG�
PHWKRGV� WR� XVH� WKHP� RSWLPDOO\� WR� DFKLHYH� HFRQRPLF� VWDELOLW\�� 7KLV� HFRQRPLF� VWDELOLW\� ZLOO� OHDG� WR�
DFKLHYHPHQW�RI�WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��7KH�SDSHU�LQFOXGHV�WKH�FXUUHQWO\�DSSOLHG�HFRQRPLF�
SROLFLHV�DQG�RIIHUV�SURSRVDOV�WR�LQFUHDVH�WKH�FRXQWU\·V�UHYHQXH�RI�IRUHLJQ�FXUUHQF\�DQG�LPSRUWV�UHSODFH�
PHQW��GHSHQGLQJ�RQ�SURGXFWLRQ�DQG�SURGXFWLYLW\��7KH�SDSHU�DOVR�LQFOXGHV�WUDQVIHUULQJ�WHFKQRORJ\�DQG�
VKLIWLQJ�WRZDUGV�D�NQRZOHGJH�EDVHG�HFRQRP\��&RQFOXVLRQ��7KH�SUREOHP�RI�6XGDQ·V�HFRQRP\�LV�QRW�ZLWK�
LWV�UHVRXUFHV�EHFDXVH�6XGDQ�KDV�KXJH�UHVRXUFHV��+RZHYHU��WKH�SUREOHP�LV�LQ�RSWLPDO�HPSOR\PHQW�RI�WKRVH�
UHVRXUFHV��PRVW�RI�WKH�DYDLODEOH�UHVRXUFHV�DUH�QRW�XVHG�DQG�FRUUXSWLRQ�LV�ZLGHVSUHDG��5HFRPPHQGDWLRQ�
7KHUH�LV�D�QHHG�WR�UHDVVHVV�DQG�HYDOXDWH�HFRQRPLF�OLEHUDOLVDWLRQ�SROLF\��H[FKDQJH�UDWH�SROLFLHV��SULYDWL�
VDWLRQ�RI�SXEOLF�VHFWRU�HQWHUSULVHV��DQG�WKH�V\VWHP�RI�IHGHUDO�JRYHUQPHQW�

6758&785$/�&21752/�21�*2/'�0,1(5$/,6$7,21�5(9($/('�
%<�5(027(�6(16,1*�$1'�*,6�7(&+1,48(6�,1�&(175$/�
1257+�'$5)85�67$7(��:(67�68'$1

'U��%�$�+��+XVVHLQ��1DWLRQDO�&HQWUH�IRU�5HVHDUFK��6XGDQ
3URI��.�$�(��=HLQHODEGHLQ��$O�1HHODLQ�8QLYHUVLW\��6XGDQ

3XUSRVH��7KLV�UHVHDUFK�LV�IRFXVHG�RQ�WKH�VWUXFWXUDO�FRQWUROV�RQ�JROG�PLQHUDOLVDWLRQ�LQ�WKH�FHQWUDO�1RUWK�
'DUIXU� 6WDWH��ZHVW� 6XGDQ��7KH� UHJLRQ� LV� ULFK� LQ� LWV�PLQHUDO� UHVRXUFHV�� QHYHUWKHOHVV�� LW� ODFNV�GHWDLOHG�
JHRORJLFDO�VWXGLHV�IRU�EHWWHU�XQGHUVWDQGLQJ�LWV�SRWHQWLDOLW\��,Q�DGGLWLRQ�WR�VRPH�VHFXULW\�SUREOHPV��LWV�
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