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$EVWUDFW�

([FDYDWLRQV�DQG�VDWHOOLWH�GDWD�RI�UHFHQWO\�GLVFRYHUHG�DQLPDO�WUDSV�LQ�WKH�$QGHV�LQGLFDWH�D�

ODUJH�LQGXVWU\�IRU�DQLPDO�GULYLQJ�LQ�WKH�$QGHDQ�DOWLSODQR�GXULQJ�WKH�FRORQLDO�DQG�SRVW�FRORQLDO�

HUDV��9LFXxD�� �9LFXJQD�YLFXJQD� ��DUH�D�VPDOO�FDPHOLG�VSHFLHV�WKDW�RFFXS\�WKH�DOWLSODQR��DQG�WKH\�

SRVVHVV�ILQH��KLJKO\�SUL]HG��ZRRO��:KLOH�KXPDQV�DQG�YLFXxD�KDYH�D�ORQJVWDQGLQJ�KLVWRU\�RI�

LQWHUDFWLRQV�IURP�HDUO\�KXQWHU�JDWKHUHU�JURXSV�WR�ODWHU�ODUJH�VFDOH�HPSLUHV��PRVW�NQRZOHGJH�RI�

YLFXxD�PDQDJHPHQW�FRPHV�IURP�,QNDQ� �FKDFFX� �KXQWV�DQG�FRQWHPSRUDU\�JRYHUQPHQW�VDQFWLRQHG�

URXQGXSV��,Q�WKH�FHQWXULHV�IROORZLQJ�FRORQL]DWLRQ��WKH�YLFXxD�VXIIHUHG�D�PDMRU�SRSXODWLRQ�

GHFOLQH��DQG�WKRXJK�WKHLU�QXPEHUV�QRZ�VWDEOH�DQG�VXVWDLQDEO\�PDQDJHG��WKH�GULYHUV�RI�WKLV�

HFRORJLFDO�FDWDVWURSKH�DUH�VWLOO�QRW�ZHOO�XQGHUVWRRG��7KLV�UHVHDUFK�FHQWHUV�RQ�TXHVWLRQV�VXFK�DV��LV�

WKHUH�D�FRQQHFWLRQ�EHWZHHQ�WKH�DUFKDHRORJLFDO�DQLPDO�WUDSV�DQG�WKH�GHFOLQH�LQ�WKH�YLFXxD�

SRSXODWLRQ"�:K\�ZHUH�YLFXxD�UDSLGO\�GHFOLQLQJ�GXULQJ�WKH�FRORQLDO�DQG�SRVW�FRORQLDO�HUDV"�:DV�

WKHUH�D�PDUNHW�IRU�YLFXxD�ZRRO��DQG�ZKDW�LV�D�SRWHQWLDO�PRGHO�IRU�WKH�YLFXxD�ZRRO�HFRQRP\"�%\�

H[DPLQLQJ�DQG�DQDO\]LQJ�DFDGHPLF�OLWHUDWXUH��FRORQLDO�DFFRXQWV��DUFKDHRORJLFDO�GDWD��DQG�

HWKQRJUDSKLF�PDWHULDO��WKLV�SDSHU�DLPV�WR�VKHG�OLJKW�RQ�WKHVH�XQDQVZHUHG�TXHVWLRQV�UHJDUGLQJ�WKH�

UHODWLRQVKLS�EHWZHHQ�KXPDQV�DQG�WKH�YLFXxD���

.H\�ZRUGV��YLFXxD��$QGHV�� �FKDFFX ���FRORQLDO��

�

�

�

�
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([SORULQJ�WKH�+LVWRULF�8VH�RI�$QLPDO�7UDSV�LQ�WKH�$QGHV�DQG�WKHLU�/DVWLQJ�(IIHFWV�RQ�WKH�

9LFXxD� �

5HFHQW�UHVHDUFK�KDV�GLVFRYHUHG�KXQGUHGV�RI�SUHYLRXVO\�XQNQRZQ�DQLPDO�WUDSV�LQ�WKH�

$QGHV��([FDYDWLRQV�DQG�VDWHOOHOLWH�GDWD�VKRZ�WKDW�WKH\�DUH�KLVWRULF�VXJJHVWLQJ�D�UDWKHU�ODUJH�EXW�

XQGRFXPHQWHG�LQGXVWU\�LQYRYOHG�ZLWK�DQLPDO�GULYLQJ��)LJXUH����� �2YHU�����RI�WKHVH�Y�VKDSHG�

VWUXFWXUHV�KDYH�EHHQ�LGHQWLILHG�PDLQO\�WKURXJKRXW�WKH�6RXWKHUQ�3HUXYLDQ�DOWLSODQR��EXW�KDYH�DOVR�

EHHQ�GRFXPHQWHG�DW�ORZHU�HOHYDWLRQ�LQ�WKH�1RUWKHUQ�UHJLRQ�RI�&KLOH�DQG�LQ�6RXWKZHVWHQ�%ROLYLD�

�)LJXUH�����+RZHYHU��WKHUH�LV�OLWWOH�DFDGHPLF�RU�KLVWRULFDO�OLWHUDWXUH�OLQNLQJ�WKH�DUFKDHRORJLFDO�

HYLGHQFH�WR�WKH�SKHQRPHQRQ�RI�FRPPXQDO�DQLPDO�GULYLQJ��7KH�GDWLQJ�RI�WKHVH�WUDSV�DUH�

VRPHZKDW�LPSUHFLVH�GXH�WR�LPSUHFLVLRQ�RQ�WKH�UDGLRFDUERQ�FDOLEUDWLRQ�FXUYH��EXW�WKH\�VKRZ�

JHQHUDOO\�WKDW�WKH�VWUXFWXUHV�ZHUH�XVHG�VRPHWLPH�EHWZHHQ�����DQG����\HDUV�DJR��SODFLQJ�WKHP�LQ�

WKH�&RORQLDO�RU�3RVW�,QGHSHQGHQFH�(UDV��)LJXUH�����7KH�FHQWXULHV�IROORZLQJ�FRORQL]DWLRQ�VDZ�D�

PDMRU�GHFOLQH�LQ�WKH�QDWLYH�YLFXxD�� �9LFXJQD�YLFXJQD ���SRSXODWLRQ��ZLWK�OLWWOH�WR�QR�LQIRUPDWLRQ�RI�

WKH�VRFLDO�DQG�HFRQRPLF�GULYHUV�FDXVLQJ�WKLV�HFRORJLFDO�FDWDVWURSKH��$W�ILUVW�JODQFH�FOLPDWH�

FKDQJH�RU�GLVHDVH�PLJKW�KDYH�SOD\HG�D�UROH�LQ�WKH�SRSXODWLRQ�FROODSVH��EXW�WKH�PRVW�OLNHO\�FDXVH�

LV�RYHUH[SORLWDWLRQ��7KH�PDMRULW\�RI�NQRZOHGJH�RI�$QGHDQ�YLFXxD�PDQDJHPHQW�LV�EDVHG�RQ�,QNDQ�

FKDFFX ��KXQWV�DQG�FRQWHPSRUDU\�YLFXxD�URXQGXSV�VDQFWLRQHG�E\�WKH�3HUXYLDQ�0LQLVWU\�RI�

$JULFXOWXUH��7KLV�SDSHU�VHHNV�WR�XQGHUVWDQG�WKH�YLFXxD�LQGXVWU\�WKURXJK�WKH�OHQV�RI�KLVWRULF�

GRFXPHQWDWLRQ��,�ILUVW�SURYLGH�DQ�RYHUYLHZ�RI�YLFXxD�HFRORJ\��7KHQ�,�UHYLHZ�OLWHUDWXUH�RQ�YLFXxD�

XVH�LQ�WKH�$QGHV�RYHU�WKH�SDVW��������\HDUV�LQFOXGLQJ�3UHKLVWRULF��,QND��&RORQLDO��DQG�

FRQWHPSRUDU\�XVH��'UDZLQJ�LQVLJKWV�IURP�WKHVH�GLYHUVH�KLVWRULHV��,�FRQFOXGH�ZLWK�D�ZRUNLQJ�

PRGHO�RI�WKH�YLFXxD�SROLWLFDO�HFRORJ\�LQ�/DWH�+LVWRULF�$QGHV��
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(FRORJ\�

�9LFXxD�DUH�D�6RXWK�$PHULFDQ�XQJXODWH�EHORQJLQJ�WR�WKH�IDPLO\�&DPHOLGDH��)LJXUH�����

7KH\�RFFXS\�WKH�$QGHDQ�DOWLSODQR�DW�DOWLWXGHV�RI������WR������PHWHUV�LQ�3HUX��%ROLYLD��&KLOH��

DQG�$UJHQWLQD��%RUJQLD�HW��DO����������$OWLSODQR�FOLPDWH�FRQVLVWV�RI�D�VXPPHU�ZHW�VHDVRQ�DQG�DQ�

DULG�ZLQWHU�VHDVRQ��7HPSHUDWXUHV�LQ�WKH�VXPPHU�WHQG�WR�SHDN�DW�����WR�����)��DQG�ZLQWHU�FOLPDWH�

GRHV�QRW�W\SLFDOO\�GURS�EHORZ����)��+RZHYHU��WKH�KLJK�HOHYDWLRQ�KHLJKWHQV�VRODU�UDGLDWLRQ��ZKLFK�

PDNHV�LW�VR�RUJDQLVPV�VWUXJJOH�WR�UHWDLQ�KHDW�RQ�RYHUFDVW�GD\V��ZKLOH�WKH\�HDVLO\�DEVRUE�KHDW�

GXULQJ�FORXGOHVV�GD\V��9LFXxD�KDYH�DGDSWHG�GHQVH�ZRRO�DV�D�SURWHFWLYH�EDUULHU�WR�KDQGOH�WKLV�

H[WUHPH�HQYLURQPHQW��7KH\�DUH�VPDOO�LQ�VWDWXUH��RQO\�DERXW�KDOI�WKH�VL]H�RI�WKH�GRPHVWLF�OODPD��

DQG�ZHLJK�DSSUR[LPDWHO\�����SRXQGV��.RIRUG��������� �

9LFXxD�VRFLDO�RUJDQL]DWLRQ�FRQVLVWV�RI�WZR�W\SHV�RI�JURXSV��DOO�PDOH�DQG�IDPLO\��7KH�

IDPLO\�XQLWV�W\SLFDOO\�RFFXS\�D�FRQVLVWHQW�WHUULWRU\�DQG�LQFOXGH�RQH�PDOH��PXOWLSOH�PDWXUH�

IHPDOHV��DQG�WKHLU�RIIVSULQJ��7KH�PRYHPHQW�RI�EDFKHORU�PDOHV�LQ�DQG�RXW�RI�JURXSV�LQWURGXFHV�

JHQH�IORZ�DQG�WKXV�JHQHWLF�GLYHUVLW\��.RIRUG����������

9LFXxD�GLHWV�DUH�JHQHUDOO\�VWDEOH�WKURXJKRXW�WKH�\HDU�VLQFH�WKH\�DUH�KHUELYRUHV�DQG�WKHLU�

PDLQ�VRXUFH�RI�IRRG�DUH�EXQFK�JUDVVHV�DORQJ�ZLWK�HYHUJUHHQ�VKUXEV��/LFKWHQVWHLQ�DQG�9LOi��

�������9LFXxD�ZRRO�LV�YHU\�WKLFN�DQG�ILQH��RQ�WKH�RUGHU�RI����PLFURQV�LQ�GLDPHWHU�DQG�OLNHO\�

FRQWULEXWHV�WR�WKH�DQLPDO¶V�DGDSWLYH�FDSDFLW\�LQ�WKH�FROG�HQYLURQPHQW��9LFXxD�KDYH�SOD\HG�DQ�

LPSRUWDQW�UROH�LQ�KXPDQ�HFRQRPLHV�IRU�DW�OHDVW��������\HDUV���

3UHKLVWRU\�

7KH�$QGHDQ�DOWLSODQR�ZDV�ILUVW�XVHG�E\�KXPDQV�DSSUR[LPDWHO\��������%3��&DSULOHV�DQG�

$OEDUUDFLQ�-RUGDQ ����������7KLV�WLPH�SHULRG�DOVR�VDZ�WKH�EHJLQQLQJV�RI�LQWHQVLYH�FDPHOLG�XVH�LQ�
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WKH�$QGHV��=RRDUFKDHRORJLFDO�HYLGHQFH�VKRZV�WKDW�WKH�HDUOLHVW�KXQWLQJ�RI�FDPHOLGV��VSHFLILFDOO\�

YLFXxD�VNLQV��ZHUH�OLNHO\�XVHG�IRU�IRRG��FORWKLQJ��DQG�VKHOWHU��5LFN���������6LWHV�OLNH�4XHEUDGD�

6HFD�LQ�$UJHQWLQD�FRQWDLQ�ERQHV��ILEHUV��DQG�VNLQV�LQGLFDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQ�

KXQWHU�JDWKHUHUV�DQG�YLFXxD�DV�IDU�EDFN�DV�WKH�PLGGOH�$UFKDLF�SHULRG������%3��<DFREDFFLR��

�������2WKHU�VLWHV�VXFK�DV�WKH�0LGGOH�/DWH�$UFKDLF�3HULRG�6RUR�0LN¶D\D�3DWM[D�UHYHDO�WKH�XVH�RI�

KXQWLQJ�WRROV�OLNH�SURMHFWLOH�SRLQWV��NQLYHV��IODNLQJ�WRROV��DQG�VFUDSHUV��+DDV�DQG�9LYLDQR���������

7KHVH�WRROV��LQ�FRQMXQFWLRQ�ZLWK�WKH�SUHVHQFH�RI�ERQH�IURP�ODUJH�JDPH�VSHFLHV��OLNHO\�RI�YLFXxD��

LQGLFDWH�WKDW�WKHUH�ZDV�D�KLJK�HPSKDVLV�SODFHG�RQ�KXQWLQJ�DQG�SURFHVVLQJ�DQLPDOV�E\�DW�OHDVW�

������%3�LQ�WKH�/DNH�7LWLFDFD�%DVLQ��+DDV�DQG�9LYLDQR���������

9LFXxD�WHQG�WR�EH�D�SUHGLFWDEOH�UHVRXUFH�FRQVLGHULQJ�WKH\�OLYH�LQ�DIRUHPHQWLRQHG�

WHUULWRULDO�IDPLO\�JURXSV��7KLV�EHKDYLRU�PDNHV�DPEXVK�KXQWLQJ�SDUWLFXODUO\�HIIHFWLYH��7KLV�

PHWKRG�RI�KXQWLQJ�YLFXQD�PD\�EH�DQ�HFRQRPLFDOO\�VXVWDLQDEOH�PRGHO�DV�ORQJ�DV�WKH�EDODQFH�

EHWZHHQ�WKH�KXPDQ�DQG�YLFXQD�SRSXODWLRQ�UHPDLQV�LQ�HTXLOLEULXP��&XVWUHG���������

'RPHVWLFDWLRQ�DQG�SDVWRUDO�HFRQRPLHV�EHJDQ�DSSUR[LPDWHO\�����%3��<DFREDFFLR���������7KLV�

FKDQJH�LQ�VRFLHWDO�VWUXFWXUH�UHVXOWHG�LQ�ODERU�VSHFLDOL]DWLRQ�WKDW�FHQWHUHG�DURXQG�WKH�SURFHVVLQJ�RI�

UHVRXUFHV��VXFK�DV�ZRRO��WKDW�UHVXOWV�IURP�FDPHOLG�KHUGLQJ��<DFREDFFLR���������3UH�,QND�VWDWHV�

VXFK�DV�7LZDQDNX������&(�WR������&(��DQG�3DUDFDV������%&(�WR�����&(��DUH�NQRZQ�WR�KDYH�

XVHG�FDPHOLGV�IRU�IRRG��WH[WLOHV�PDWHULDO��IXHO��DQG�ULWXDO�VDFULILFHV��$GGLWLRQDOO\��FDPHOLG�

LFRQRJUDSK\�LV�VHHQ�RQ�ERWK�FHUDPLFV�DQG�ODUJH�VFDOH�PRQXPHQWV�DW�7LZDQDNX�VLWHV��0DOSDVV��

�������2YHUDOO��YLFXxD�DQG�FDPHOLG�XVH�KDV�EHHQ�D�ORQJ�VWDQGLQJ�DQG�LQWHJUDO�DVSHFW�RI�KXPDQ�

VXUYLYDO�DQG�VXFFHVV�ZLWKLQ�WKH�$QGHDQ�KLJKODQGV��

,QND�
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7KH�,QND�HPSLUH��RU� �7DZDQWLQVX\X ���H[LVWHG�IURP������WR������DQG�KDG�LWV�RZQ�FRPSOH[�

VWUXFWXUH�IRU�PDQDJLQJ�DQG�XVLQJ�YLFXxD��&RYH\���������7KH�,QND�ZHUH�D�FHQWUDOL]HG�VWDWH�WKDW�

KDG�D�PDLQ�UXOHU�FDOOHG�WKH�6DSD�,QND��DQG�SUHGRPLQDQW�UHOLJLRQ�DQG�ODQJXDJH��4XHFKXD���8QGHU�

WKH�6DSD�,QND�ZHUH�YDULRXV�UR\DO�DQG�ORFDO�DGPLQLVWUDWRUV�VXFK�DV�WKH� �FXUDFDV ���*UDXEDUW���������

9LFXxD�ZHUH�FRQVLGHUHG�WKH�SURSHUW\�RI�WKH�6DSD�,QND��DQG�KXQWLQJ�DQG�NLOOLQJ�RI�WKH�DQLPDO�ZDV�

VWDWH�UHJXODWHG��$FRVWD�DQG�0DUNKDP���������9LFXxD�ZRRO�ZDV�W\SLFDOO\�REWDLQHG�WKURXJK�VWDWH�

VDQFWLRQHG� �FKDFFXV ���LQIRUPDWLRQ�RQ�WKHVH�HYHQWV�FRPH�IURP�YDULRXV�FRORQLDO�FKURQLFOHUV�VXFK�DV�

-RVH�GH�$FRVWD�DQG�(O�,QFD�*DUFLODVR�GH�OD�9HJD��/ORVD���������,W�VKRXOG�EH�QRWHG�WKDW�$FRVWD�

ZDV�D�FRORQLVW�ERUQ�DQG�UDLVHG�LQ�6SDLQ��RIIHULQJ�D�OLPLWHG�IRUHLJQHU¶V�SHUVSHFWLYH�RQ�,QNDQ�

SUDFWLFHV��:KLOH�GH�OD�9HJD�ZDV�FRQVLGHUHG�D� �PHVWL]R��LQGLYLGXDO��KH�XVHG�$FRVWD�DV�D�PDMRU�

UHIHUHQFH�WKURXJKRXW�KLV�FKURQLFOHV��GH�OD�9HJD�DQG�&OHPHQWV��������S��������)XUWKHUPRUH��GH�OD�

9HJD�RQO\�FRQGXFWHG�KLV�ZULWLQJV�PXFK�ODWHU�LQ�KLV�OLIH�ZKLOH�OLYLQJ�LQ�6SDLQ��/ORVD���������

.HHSLQJ�WKLV�LQ�PLQG��$FRVWD�GHVFULEHG� �FKDFFXV� �DV�PDVV�FRPPXQDO�URXQGXSV�RI����WR����

WKRXVDQG�DQLPDOV��,W�LV�FXUUHQWO\�XQFOHDU�LI�WKH�HQRUPRXV�VFDOH�RI�WKHVH�HVWLPDWHV�DUH�UHDO�RU�

K\SHUEROH��EXW�LW�VHHPV�FHUWDLQ�WKDW�,QND� �FKDFFXV ��ZHUH�ODUJH�LQ�VFDOH��6RPH�DQLPDOV�FDSWXUHG�

GXULQJ�WKH� �FKDFFX ��ZHUH�XVHG�DV�PHDW�ZKLOH�RWKHUV��OLNH�WKH�YLFXxD��ZHUH�RIWHQ�VKHDUHG�DQG�

UHOHDVHG��$FRVWD�DQG�0DUNKDP���������7KLV�HQWHUSULVH�LV�XQGHUVWRRG�WR�KDYH�WDNHQ�SODFH�HYHU\���

WR���\HDUV�DQG�ZDV�FRQGXFWHG�E\�,QND�DGPLQLVWUDWRUV��/DNHU��������<DFREDFFLR��������)XUWKHU�

DFFRUGLQJ�WR�$FRVWD��WKHVH� �FKDFFXV ��ZHUH�XQGHUWDNHQ�E\�DQ�DVVHPEO\�RI������WR������PHQ�ZKR�

XWLOL]HG�D�³JUHDW�FLUFXLW�RI�ZRRG´�WR�KHOS�GULYH�WKH�DQLPDOV��$FRVWD�DQG�0DUNKDP��������S��������

,W�LV�SRVVLEOH�WKDW�WKLV�ZRRGHQ�VWUXFWXUH�KH�UHIHUV�WR�SDUDOOHOV�WKH�IXQFWLRQ�RI�WKH�ODWHU�VWRQH�

VWUXFWXUHV��)HOORZ�FKURQLFOHU�GH�OD�9HJD�DOWHUQDWLYHO\�GHVFULEHV� �FKDFFXV ��DV�EHLQJ�XQGHUWDNHQ�E\�
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ODUJH�JURXSV��EXW�HVWLPDWHV�WKH�QXPEHU�WR�KDYH�EHHQ����WR����WKRXVDQG�LQGLYLGXDOV�ZKR�ZRXOG�

IRUP�D�³FLUFXPIHUHQFH´�DURXQG�YLFXxD�KHUGV��VORZO\�FORVH�LQ��DQG�FDSWXUH�WKHP�RQO\�XVLQJ�WKHLU�

KDQGV���GH�OD�9HJD�DQG�&OHPHQWV��������S��������:KLOH�PDQ\�6SDQLVK�RU�0HVWL]R�LQGLYLGXDOV�

ZHUH�DEOH�WR�REVHUYH�WKH�OLIHZD\V�RI�,QGLJHQLRXV�$QGHDQ�SHRSOH�WKH\�ZHUH�QRW�FRQVLGHUHG�

,QGLJHQRXV��DQG�DV�FRORQLVWV�LQ�SRVLWLRQV�RI�SRZHU�WKH\�GLG�QRW�QHFHVVDULO\�VWULYH�WR�WUXO\�

XQGHUVWDQG�WKH�LQWULFDFLHV�RI�,QNDQ�SUDFWLFHV���

9LFXxD�ZRRO�ZDV�D�SUHFLRXV�FRPPRGLW\�WR�WKH�,QND�HPSLUH�DQG�XVHG�IRU�VWULFWO\�UR\DO�

SXUSRVHV��9DULRXV�6SDQLVK�FKURQLFOHUV�VXFK�DV�&LH]D�GH�/HyQ��%HUDQEp�&RER��DQG�GH�OD�9HJD�

VXSSRUW�WKH�H[LVWHQFH�RI�WKH�LQWHJUDO�UROH�RI�,QNDQ�WH[WLOHV��7KH�6DSD�,QND�DQG�KLV�DGPLQLVWUDWRUV�

NHSW�FRQWURO�RI�WKH�HPSLUH�E\�UHJXODWLQJ�D�VWULFW�KLHUDUFKLFDO�VRFLDO�V\VWHP�SDUWO\�WKURXJK�WKH�XVH�

RI�WH[WLOHV��*UDXEDUW���������'H�OD�9HJD�GHVFULEHV�WKH�6DSD�,QND�3DFKDFXWHF�DV�KDYLQJ�

³SURKLELWHG�DQ\�RQH��H[FHSW�SULQFHV�DQG�WKHLU�VRQV��IURP�ZHDULQJ�JROG��VLOYHU��SUHFLRXV�VWRQHV��

SOXPHV�RI�IHDWKHUV�RI�GLIIHUHQW�FRORXUV��QRU�WKH�ZRRO�RI�WKH�YLFXxD«´��GH�OD�9HJD�DQG�&OHPHQWV��

������S��������(YHU\�UHJLRQ�ZLWKLQ�WKH�,QNDQ�HPSLUH�KDG�D�VSHFLILF�VW\OH�RI�GUHVV��DQG�GRQQLQJ�

WKH�FORWKLQJ�RI�D�GLIIHUHQW�UHJLRQ�RU�FRPPXQLW\�ZRXOG�EH�FRQVLGHUHG�RIIHQVLYH��*UDXEDUW���������

&RER�DIILUPV�WKDW�WKH�ILQHVW�FORWKV�ZHUH�³ZRUQ�E\�WKH�.LQJV��WKH�JUHDW�/RUGV��DQG�WKH�HQWLUH�

QRELOLW\�RI�WKH�UHDOP��DQG�WKH�FRPPRQHUV�ZHUH�QRW�SHUPLWWHG�WR�XVH�LW´��GHPRQVWUDWLQJ�WKDW�DQ\�

SHUVRQ�EHORZ�WKH�UR\DO�FODVV�ZHUH�QRW�DEOH�WR�ZHDU�FHUWDLQ�JDUPHQWV��&RER�HW��DO���������S��������

+H�DGGLWLRQDOO\�VWDWHV�WKDW��³YHU\�ULFK�FORWKV�ZKLFK�ZHUH�ZRUNHG�IRU�WKH�,QFD�DQG�IRU�WKH�JUHDW�

/RUGV�ZHUH�HLWKHU�ZKROO\�RU�LQ�SDUW�RI�9LFXxD�ZRRO´��&RER�HW��DO���������S��������8QGRXEWHGO\��

YLFXxD�ZRRO�ZDV�D�OX[XU\�LWHP�UHVHUYHG�IRU�WKH�HOLWH�FODVVHV�GXH�WR�LWV�ILQH�TXDOLWLHV�DQG�LW�KHOG�D�

JUHDW�GHDO�RI�LPSRUWDQFH�ZLWKLQ�,QNDQ�VRFLHW\���
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7KH�ILQHVW�KLJK�TXDOLW\�WH[WLOHV�ZHUH�FDOOHG� �FXPEL���DQG�ZHUH�VDLG�WR�EH�FUDIWHG�IURP�

YLFXxD�ZRRO�DQG�RWKHU�ILQH�PDWHULDOV��&RER�ZULWHV��³FXPEL�FORWK��ZDV�PDGH�RI��ILQHU�DQG�PRUH�

VHOHFW�ZRRO��DQG�WKH�PRVW�GHOLFDWH�DQG�SUHFLRXV�&XPELV�ZHUH�PDGH�RI�ODPE�ZRRO��ZKLFK�LV�

H[WUHPHO\�GHOLFDWH´ ����&RER�HW��DO���������S������ ����7KH�SKUDVH�³ODPE�ZRRO´�LV�SUREDEO\�UHIHUULQJ�WR�

LQIDQW�FDPHOLG�ZRRO�VLQFH�WKH�6SDQLVK��DQG�VSHFLILFDOO\�&RER��WKRXJKW�RI�$QGHDQ�FDPHOLGV�DV�WKH�

³VKHHS�RI�WKH�ODQG´�DQG�ZHUH�OLNHO\�QRW�ZHOO�YHUVHG�LQ�GLIIHUHQWLDWLQJ�EHWZHHQ�WKH�VSHFLHV��&RER�

HW��DO���������������:KLOH�&RER�GRHV�UHIHUHQFH�YLFXxD�ZRRO�DV�D�PDWHULDO�XVHG�LQ�WKH�ILQH�WH[WLOHV�

IRU�,QNDQ�QRELOLW\��WKHUH�LV�VRPH�FRQIXVLRQ�DV�WR�ZKHWKHU�RU�QRW�LW�ZDV�WKH�H[FOXVLYH�ZRRO�XVHG�

IRU� �FXPEL��FORWKV�EXW�LW�ZDV�XVHG�QRQHWKHOHVV��,Q�GHVFULELQJ�WKH�ZHDYHUV�WKDW�ZRUNHG�ZLWK�YLFXxD�

ZRRO��&LH]D�GH�/HRQ�UHSRUWV�WKDW�³WKH�GUHVVHV�RI�WKH�<QFDV�>VLF@�FRQVLVWHG�RI�VKLUWV�RI�WKLV�FORWK��

VRPH�HPEURLGHUHG�ZLWK�JROG�DQG�VLOYHU�ZRUN��VRPH�ZLWK�HPHUDOGV�DQG�RWKHU�SUHFLRXV�VWRQHV��

VRPH�ZLWK�IHDWKHUV�RI�ELUGV��DQG�VRPH�PHUHO\�ZLWK�WKH�FORWK´��GH�/HRQ�DQG�&OHPHQWV��������S��

������7KHVH�JDUPHQWV�UHVHUYHG�IRU�WKH�6DSD�,QND�DQG�WKH�UR\DO�IDPLO\�ZRXOG�EH�PDGH�E\�

VSHFLDOO\�FKRVHQ�IHPDOH�DUWLVDQV�WKH� �DFOODV ��RU� �PDPDFRQDV ��DORQJ�ZLWK�H[SHUW�PDOH�ZHDYHUV�FDOOHG�

FXPEOLNDQD\XT� ��3KLSSV��������*UDXEDUW���������2YHUDOO��WKHUH�ZDV�D�KLJK�HPSKDVLV�RQ�WKH�

UHJXODWLRQ�DQG�XVH�RI�YLFXxD�ZRRO�DV�FXOWXUDOO\�VLJQLILFDQW�PDWHULDO�ZLWKLQ�,QNDQ�VRFLHW\��

&RORQLDO��

7KH�6SDQLVK��XQGHU�WKH�FRPPDQG�RI�)UDQFLVFR�3L]DUUR��DUULYHG�LQ�6RXWK�$PHULFD�ZLWK�WKH�

LQWHQWLRQ�WR�FRORQL]H�LQ�WKH�\HDU�������7KH�9LFHUR\DOW\�RI�3HUX�ZDV�HVWDEOLVKHG�LQ������DQG�

VSDQQHG�WKH�PRGHUQ�FRXQWULHV�RI�3HUX�DQG�&KLOH� ��&RYH\������� ���:KHQ�$QGHDQ�SHRSOH�EHFDPH�

VXEMHFWV�RI�WKH�6SDQLVK�FURZQ�WKH\�ZHUH�H[SHFWHG�WR�SD\�WULEXWH�LQ�ZKDWHYHU�IRUP�WKH\�FRXOG��

7KH�PRVW�SUHIHUUHG�REMHFWV�ZHUH�WH[WLOHV� �GH�OD�WLHUUD ���WUDQVODWHG�WR�³RI�WKH�HDUWK´��DQG�XVXDOO\�
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UHIHUUHG�WR�LWHPV�WKDW�ZHUH�1DWLYH�PDGH�� �6WDQILHOG�0D]]L��������S����� ���7KHVH�WH[WLOHV�ZHUH�

XVXDOO\�FUHDWHG�RXW�RI�FDPHOLG�ILEHU�DQG�WKXV�ZHUH�FRQVLGHUHG�D�SUDFWLFDO�DQG�OX[XULRXV�LWHP�WR�

WKH�6SDQLVK��'XULQJ�WKH�����V��WKH�6SDQLVK�FUHDWHG� �REUDMHV ��ZKLFK�ZHUH�ODUJH�LQGXVWULDO�

ZRUNVKRSV�WKDW�PDVV�SURGXFHG�ERWK�FRDUVH�DQG�ILQH�WH[WLOHV�� �&XPEL��WH[WLOHV�PDGH�RI�YLFXxD�ZRRO�

ZHUH�SURGXFHG�E\�ZHDYHUV�LQ�WKH�/DNH�7LWLFDFD�UHJLRQ�GXULQJ�WKLV�WLPH�SHULRG�� �6WDQILHOG�0D]]L��

����� ���7KH�ILQH�WH[WLOHV�GHVFULEHG�DV�EHLQJ�³OLNH�VLON´�ZHUH�XVHG�DV�GHFRUDWLRQV�RI�QHZO\�

HVWDEOLVKHG�&DWKROLF�FKXUFKHV�� �6WDQILHOG�0D]]L��������S����� ���7KH�GHVFULSWLRQ�RI�WKH�ILEHU�DV�

VLON�OLNH�VXJJHVWV�YLFXxD�ILEHU�EXW�PD\�DOVR�UHSUHVHQW�EDE\�DOSDFD�ILEHU��'HFRUDWLRQV�VXFK�DV�

UXJV��WDSHVWULHV��IXUQLWXUH�FRYHUV��DQG�DOWDU�SLHFHV�ZRXOG�KDYH�EHHQ�PDGH�XVLQJ�$QGHDQ�VW\OH�

ORRPV�XS�XQWLO�������6WDQILHOG�0D]]L���������0DQ\�GHVLJQV�LQFRUSRUDWHG�ERWK�6SDQLVK�DQG�

$QGHDQ�FXOWXUDO�DVSHFWV��DQG�SDLQWLQJV�ZLWKLQ�FKXUFKHV�RIWHQ�VKRZFDVHG�FRORQLDO�RIILFLDOV�

ZHDULQJ�FDPHOLG�ILEHU��+RZHYHU��ZKHQ�6SDQLVK�9LFHUR\�)UDQFLVFR�GH�7ROHGR�FDPH�LQWR�SRZHU�LQ�

�����KH�HQDFWHG�UHIRUPV�WKDW�EDQQHG�DQG�GHVWUR\HG�WH[WLOHV�WKDW�H[KLELWHG�$QGHDQ�IORUD��IDXQD��

DQG�FXOWXUH��6WDQILHOG�0D]]L���������7KHUHIRUH��WKH�6SDQLVK�ODUJHO\�LQIOXHQFHG�FKDQJHV�WR�WKH�

ZD\V�FDPHOLG�ZRRO�ZDV�XVHG�ZLWKLQ�3HUX���

8QGHU�6SDQLVK�FRQWURO��WKH�KXQWLQJ�DQG�NLOOLQJ�RI�YLFXxD�ZDV�ODUJHO\�XQUHJXODWHG�DQG�

LQLWLDWHG�D�PDMRU�SRSXODWLRQ�GHFOLQH��,QGLJHQRXV�$QGHDQ�SHRSOH�ZHUH�H[SHFWHG�WR�FRQWULEXWH�WR�

WKH�SURGXFWLRQ�RI�JRRGV�VXFK�DV�DJULFXOWXUDO�SURGXFWV��VLOYHU��DQG�ZRRO�WH[WLOHV��IRU�WUDGH��7KH�

HQFRPLHQGD� �ZDV�DQ�LQVWLWXWLRQ�WKDW�XWLOL]HG�$QGHDQ�ODERU�IRU�SULPDULO\�DJUDULDQ�SXUSRVHV��

KRZHYHU� �FKDFFX ��URXQGXSV�ZHUH�DOVR�FRQGXFWHG�XQGHU�WKLV�V\VWHP��5RFN��������<DFFREDFFLR��

������� �(QFRPHQGHURV ��ZHUH�WKH�6SDQLVK�LQGLYLGXDOV�JLYHQ�ODQG�JUDQWV�DQG�DOORZHG�WR�HPSOR\�

LQGLJHQRXV�SHRSOH�IRU�ORZ�ZDJHV��5HVpQGH]���������:KLOH�WKH ��HQFRPLHQGD ��ZDV�XQGHU�WKH�FRQWURO�
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RI�6SDQLVK�DGPLQLVWUDWRUV��WKH\�DOVR�WRRN�DGYDQWDJH�RI�SUHYLRXV�,QNDQ�RUJDQL]DWLRQV�DQG�XVHG�

FXUDFDV ��DV�RYHUVHHUV�IRU� �FKDFFX� �KXQWV��5HVpQGH]��������<DFFREDFFLR���������7KH� �FXUDFDV ���DOVR�

NQRZQ�LQ�OLWHUDWXUH�DV� �FDFLTXHV ����DUH�FRQVLGHUHG�1DWLYH�µFKLHIV¶�DQG�ZHUH�DOORZHG�WR�OLYH�DV�WKHLU�

RZQ�JRYHUQLQJ�HQWLWLHV��7KH�6SDQLVK�OLNHO\�DOORZHG�LQGLJHQRXV�DGPLQLVWUDWRUV�WR�UHPDLQ�LQ�

SRZHU�LQ�WKH�FDVH�RI�WKH� �FKDFFX ��KXQWV�EHFDXVH�WKH�WUDGLWLRQDO�PHWKRGV�RI�YLFXxD�KXQWLQJ�ZHUH�

SUREDEO\�WKH�PRVW�HIILFLHQW�DQG�PRUH�HDVLO\�PDQDJHG�E\�LQGLQJHQRXV�LQGLYLGXDOV��5HVpQGH]��

��������

7KH� �FKDFFX ��KXQWV�ZHUH�GHVFULEHG�E\�$FRVWD�DV�SUHYLRXVO\�EHLQJ�³WKH�PRVW�FRPPRQ�

KXQWLQJ�PDQQHU�DW�WKH�,QGLHV

��KRZHYHU�WKHUH�PD\�KDYH�EHHQ�RWKHU�VLPLODU�KXQWLQJ�PHWKRGV�

FRQVLGHUHG�GLVWLQFW�IURP�,QNDQ�DVVRFLDWHG�KXQWV��$FRVWD�DQG�0DUNKDP��������S��������7KHVH�

KXQWV�ZHUH�FDOOHG� �TD\TXV ���DQG�DV�GLVFXVVHG�LQ�<DFFREDFFLR��������³WKH\�ZHUH�FDUULHG�RXW�E\�

SURIHVVLRQDO�KXQWHUV�� �KXDULFDWXU ���RU�GLUHFWHG�E\� �FXUDFDV ��LQ�VSHFLDO�JDPH�UHVHUYHV

��<DFFREDFFLR��

������S�������<DFFREDFFLR��������DOVR�REVHUYHV��FLWLQJ�4XLURJD��������������WKDW�DURXQG����PHQ�

DQG�VRPH�RI�WKHLU�ZLYHV�ZRXOG�SDUWLFLSDWH�LQ�WKH� �TD\TX� �KXQWLQJ�SURFHVV�� �4D\TXV ��DUH�EULHIO\�

PHQWLRQHG�DV�D�GLIIHUHQW�KXQWLQJ�PHWKRG�WKDQ�WKH� �FKDFFX� �E\�6SDQLVK�-HVXLW�PLVVLRQDU\�%HUQDEp�

&RER��&XVWUHG���������&RER�LPSOLHV�WKDW�WKH� �TD\TXV� �IXQFWLRQ�VLPLODUO\�WR�WKH�HQFLUFOLQJ�PHWKRGV�

XWLOLVHG�LQ� �FKDFFX ��KXQWV��EXW�WKDW�WKH\�DGGLWLRQDOO\�³FRUUDO�WKH�OLYHVWRFN�JDWKHUHG�LQ�WKH�

DERYH�PHQWLRQHG�IDVKLRQ�LQWR�HQFORVXUHV�PDGH�EHWZHHQ�KLOOV�DQG�QDUURZ�SDVVDJHV´��&RER�HW��DO���

������S��������)XUWKHUPRUH��&XVWUHG��������FLWHV�D�SHUVRQDO�FRUUHVSRQGHQFH�ZLWK�KLV�FROOHJH�

*HRUJH�0LOOHU�ZKR�UHSRUWHG��

��³DQ�LQWHUHVWLQJ�FUXGH�VWRQH�FRQVWUXFWLRQ�RI�XQNQRZQ�DQWLTXLW\�O\LQJ�DW�DQ�

HOHYDWLRQ�RI�VRPH�������PHWHUV�DERYH�VHD�OHYHO�LQ�WKH�SXQDV�DERYH�0D]RFUX]�LQ�
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WKH�GHSDUWPHQW�RI�3XQR��VRXWKHUQ�3HUX��7KLV�VWUXFWXUH�FRQVLVWV�RI�WZR�VWRQH�IHQFHV�

DSSUR[LPDWHO\�����PHWHUV�KLJK�DQG�VRPH�����PHWHUV�ORQJ�EXLOW�LQ�WKH�VKDSH�RI�D�

FORVHG�IXQQHO�ZLWK�DQ�RSHQLQJ�RI�DERXW����PHWHUV�LQ�ZLGWK´��&XVWUHG��������SS��

�������� �

7KLV�GHVFULEHG�VWUXFWXUH�LV�VWULNLQJO\�VLPLODU�WR�WKH�UHFHQWO\�H[FDYDWHG�Y�VKDSHG�VWRQH�

VWUXFWXUH�DW�&FR\SDQL�VLQFH�WKH�ZDOOV�DUH�VKRZQ�WR�EH�SRVLWLRQHG�RQ�WKH�GRZQ�VORSH�RI�D�

KLOO�ZLWK�WKH�SRLQW�RI�WKH�VWUXFWXUH�FXOPLQDWLQJ�LQ�DQ�RSHQLQJ�IRU�WKH�FRUUDOOHG�DQLPDOV�WR�

IDOO�LQWR��)LJXUH�����:KHWKHU�RU�QRW� �FKDFFXV� �DQG� �TD\TXV� �DUH�HQWLUHO\�GLIIHUHQW�KXQWLQJ�

SUDFWLFHV�PHULWV�IXUWKHU�LQYHVWLJDWLRQ��EXW�WKH�SUHYDOHQFH�RI�PDVV�YLFXxD�KXQWLQJ�FHUWDLQO\�

SOD\HG�D�UROH�LQ�GLPLQLVKLQJ�WKH�YLFXxD¶V�SRSXODWLRQ�� �

�%RWK� �FKDFFX� �DQG� �TD\TX ��KXQWV�OLNHO\�VXSSOLHG�WKH�FRORQLDO�WH[WLOH�LQGXVWU\��ZKLFK�VKLSSHG�

PDVV�DPRXQWV�RI�ZRRO�WR�(XURSH��$FFRUGLQJ�WR�GDWD�FROOHFWHG�E\�<DFFREDFFLR¶V��������UHVHDUFK��

³$Q�DYHUDJH�RI��������YLFXxD�VNLQV�SHU�\HDU�ZDV�H[SRUWHG�IURP�WKH�SRUW�RI�%XHQRV�$LUHV��QRZ�LQ�

PRGHUQ�GD\�$UJHQWLQD��LQ�WKH�HLJKWHHQWK�FHQWXU\´��DQG�D�WRWDO�DPRXQW�RI��������ZHUH�H[SRUWHG�

IURP�WKH�HQWLUH�9LFHUR\DOW\�RI�5LR�GH�OD�3ODWD��PRGHUQ�GD\�$UJHQWLQD�DQG�%ROLYLD��E\�WKH�HDUO\�

����V��<DFFREDFFLR�������������7KHVH�ILJXUHV�<DFFREDFFLR��������SUHVHQWV�FRPH�IURP�DQ�

DPDOJDPDWLRQ�RI�GDWD�IURP�6LOYLD�3DORPHTXH¶V��������VWXG\�RQ�FRPPHUFH�GXULQJ�����V�FRORQLDO�

3HUX��DV�ZHOO�DV�GRFXPHQWV�RQ�OLYHVWRFN�SURGXFWLRQ�IURP�UHJLRQV�VXFK�DV�-XMX\��3HUX�

�<DFFREDFFLR��������S�������$V�D�UHVXOW�RI�WKHVH�KLJK�QXPEHU�RI�H[SRUWV��&LH]D�GH�/HRQ�GHVFULEHV�

D�GHFUHDVH�LQ�WKH�YLFXxD�DQG�JXDQDFR�SRSXODWLRQV�DV�HDUO\�DV�WKH�PLG�����V��DQG�$FRVWD�

VHHPLQJO\�DWWULEXWHV�WKH�GLPLQLVKLQJ�QXPEHUV�WR�WKH�DUULYDO�RI�WKH�6SDQLVK��/DNHU��������

<DFFREDFFLR���������$FRVWD�QRWHV�LQ�WKH�����V�WKDW�³WRR�PXFK�OLFHQVH�KDV�EHHQ�JUDQWHG�WR�WKH�
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FKDFRV�RU�YLFXxD�KXQWV��DQG�WKDW�WKH\�KDYH�GLPLQLVKHG´�LQ�UHIHUHQFH�WR�WKH�GHFOLQLQJ�SRSXODWLRQV�

RI�ERWK�JXDQDFRV�DQG�YLFXxDV��<DFFREDFFLR��������S��������

'XULQJ�WKH�ODWH�DQG�SRVW�FRORQLDO�HUDV��YDULRXV�ODZV�DQG�RUGLQDQFHV�ZHUH�HQDFWHG�WR�KHOS�

EHWWHU�FRQWURO�WKH�GHFOLQH�RI�WKH�YLFXxD�SRSXODWLRQ�ZLWKLQ�WKH�$QGHV��,Q������ODZV�SXW�LQ�SODFH�E\�

WKH�6SDQLVK�FURZQ��WKH� �5HDOHV�2UGHQ �V��EDQQHG�WKH�NLOOLQJ�RI�YLFXxD��3DUDOOHOLQJ�WKH�SUDFWLFHV�RI�

WKH�,QND�HPSLUH��YLFXxD�ZHUH�PDGH�WKH�RIILFLDO�SURSHUW\�RI�WKH�.LQJ�RI�6SDLQ�DQG�ZRRO�FRXOG�

RQO\�EH�REWDLQHG�WKURXJK�GRPHVWLFDWLRQ�RU�VKHDULQJ�PHWKRGV��7KHVH�ODZV�XOWLPDWHO\�IDLOHG��

YLFXxD�ZRRO�ZDV�VWLOO�LQ�KLJK�GHPDQG��DQG�WKHLU�SRSXODWLRQV�FRQWLQXHG�WR�GHWHULRUDWH�

�<DFFREDFFLR����������

(XURSHDQ�HQWUHSUHQHXUV�GHVSLWH�WKH�GHFOLQLQJ�YLFXxD�SRSXODWLRQV�FUHDWHG�XQPLWLJDWHG�DQG�

SURILWDEOH�EXVLQHVVHV�IURP�VHOOLQJ�WKHLU�ZRRO��)HOLSH�GH�9DUD��D� �0HVWL]R ��EXVLQHVVPDQ��ERXJKW�D�

PRQRSRO\�RI�3HUXYLDQ�ZRRO�PLOOV�IURP�DQ�(QJOLVK�³DGYHQWXUHU´�ZKR�GHYHORSHG�YLFXxD�ZRRO�LQWR�

KLJKO\�GHPDQGHG�IHOW�KDWV�� �:LHGQHU��������S������ ���7KLV�FRPSDQ\�ZDV�IRXQGHG�ZKLOH�3HUX�ZDV�

VWLOO�XQGHU�WKH�6SDQLVK�FURZQ�LQ�������DQG�ODVWHG�RQO\�XQWLO�WKH�����V�� �:LHGQHU��������S������ ���

3HUX�GHFODUHG�LQGHSHQGHQFH�LQ������DQG�ZDV�IUHH�RI�6SDQLVK�UR\DO�FRQWURO�E\������ZLWK�WKH�KHOS�

RI�6LPRQ�%ROLYDU��%ROLYDU�DWWHPSWHG�WR�HVWDEOLVK�DQWL�YLFXxD�KXQWLQJ�ODZV�LQ�������DQG�ZKLOH�WKLV�

PD\�KDYH�VWRSSHG�ODUJH�VFDOH�YLFXxD�ZRRO�LQGXVWULHV�VXFK�DV�GH�9DUD¶V�OX[XU\�KDW�EXVLQHVV��WKHUH�

ZDV�QR�ZD\�WR�VWRS�LOOHJDO�KXQWLQJ�RQ�DQ�LQGLYLGXDO�OHYHO��/DNHU���������2YHUDOO��WKLV�XQPLWLJDWHG�

KXQWLQJ�DQG�SRDFKLQJ�RI�WKH�FRORQLDO�WLPHV�OLNHO\�FRQWLQXHG�DQG�LQWHQVLILHG�LQWR�WKH�SRVW�FRORQLDO�

HUD�DQG�IXUWKHU�FRQWULEXWHG�WR�WKH�RYHUH[SORLWDWLRQ�RI�YLFXxD���

,W�LV�QRWHZRUWK\�WR�DGG�WKDW�WKH�KLVWRULFDO�UHFRUG�RI�YLFXxD�ZRRO�XVH�LQ�(XURSH�GXULQJ�WKH�

FRORQLDO�DQG�SRVW�FRORQLDO�HUDV�DSSHDUV�WR�EH�VFDQW�DQG�LQFRPSOHWH��7KH������ERRN� �,QWHUZRYHQ�
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*OREH��7KH�:RUOGZLGH�7H[WLOH�7UDGH������������ �FRYHUV�D�JOREDO�H[FKDQJH�DQG�SUHVHQFH�RI�

WH[WLOHV�IURP�,QGLD��3RUWXJDO��-DSDQ��WKH�1HDU�(DVW��(XURSH��&KLQD��DQG�/DWLQ�$PHULFD��7KH�

FKDSWHU�³7KH�,EHULDQ�*OREH��7H[WLOH�7UDGLWLRQV�DQG�7UDGH�LQ�/DWLQ�$PHULFD´�E\�$PHOLD�3HFN�DQG�

$P\�(��%RJDQVN\ ��������� ���GHWDLOV�WKH�3HUXYLDQ�WUDGH�RI�FDPHOLG�WH[WLOHV�GXULQJ�WKH�FRORQLDO�HUD��

6KH�HYHQ�GLVFXVVHV�WKH�SUHVHQFH�RI� �FXPEL� �ZLWKLQ�WKLV�WUDGH��DQ�LWHP�WKDW�ZDV�RIWHQ�DVVRFLDWHG�

ZLWK�YLFXxD�ZRRO��EXW�3HFN�DQG�%RJDQVN\�PDNH�QR�PHQWLRQ�RI�YLFXxD�VSHFLILFDOO\��3HFN�DQG�

%RJDQVN\���������$GGLWLRQDOO\��LQ�WKH� �7KH�:RRO�7UDGH�RI�6RXWKHUQ�3HUX������������� �5RU\�

0LOOHU��������FRYHUV�VRXWKHUQ�3HUXYLDQ�H[SRUWV�WR�(QJODQG�GXULQJ�WKH�SRVW�FRORQLDO�HUD��

$FFRUGLQJ�WR�0LOOHU���������WKHUH�ZHUH�FRQWLQXRXV�H[SRUWLQJ�IURP�WKH�UHJLRQV�RI�$UHTXLSD��,VDO\��

DQG�0ROOHQGR�DQG�RYHUDOO�H[SRUWLQJ�RI�DOSDFD�ZRRO�LQFUHDVHG�IURP������WR�������%XW�DJDLQ��

WKHUH�DUH�QR�PHQWLRQV�RI�YLFXxD�ZRRO�EHLQJ�DQ�REMHFW�RI�WUDGH�GHVSLWH�DQ�DSSDUHQW�GHFOLQH�LQ�WKH�

SRSXODWLRQ�RI�YLFXxD�ZKLFK�PD\�KDYH�FRQWULEXWHG�GHFOLQLQJ�H[SRUWV��0LOOHU��������$�ILQDO�

H[DPSOH�LV�WKH������MRXUQDO�DUWLFOH� �7KH�6SDQLVK�:RRO�7U �DGH������������ ��E\�&DUOD�5DKQ�3KLOOLSV��

7KLV�SDSHU�LV�PRVWO\�IRFXVHG�RQ�6SDLQ¶V�GRPHVWLF�H[SRUWV�GXULQJ�WKLV�WLPH�SHULRG�DQG�WKHLU�WUDGH�

UHODWLRQV�ZLWK� �1RUWKHUQ�(XURSHDQ�FRXQWULHV�OLNH�)ODQGHV��+ROODQG��)UDQFH��DQG�,WDO\��'XULQJ�WKLV�

WLPH�SHULRG�WKH�$PHULFDV�ZRXOG�KDYH�EHHQ�D�PDMRU�SDUW�RI�6SDQLVK�ZRRO�WUDGH��EXW�WKHUH�LV�RQO\�D�

VLQJOH�PHQWLRQ�RI�ZRRO�VKLSPHQW�FRPLQJ�IURP�/LPD��3HUX�ZLWK�QR�UHIHUHQFH�WR�FDPHOLG�RU�YLFXxD�

ZRRO���3KLOOLSV������� ����

&RQWHPSRUDU\�

$OPRVW�WZR�PLOOLRQ�YLFXxD ���DUH�HVWLPDWHG�WR�KDYH�RFFXSLHG�WKH�$QGHV�GXULQJ�WKH���WK�

FHQWXU\��EXW�E\�WKH�PLG���WK�FHQWXU\�WKHLU�QXPEHUV�JUHDWO\�GZLQGOHG��$W�WKLV�WLPH�WKH\�ZHUH�

RIILFLDOO\�GHFODUHG�DV�DQ�HQGDQJHUHG�VSHFLHV��DQG�WKH�8QLWHG�1DWLRQV��WKH�8QLWHG�6WDWHV�DQG�D�



�
��� �

FRDOLWLRQ�RI�$QGHDQ�FRXQWULHV�PDGH�HIIRUWV�WR�SURWHFW�YLFXxD�SRSXODWLRQV�� �7KHVH�SRSXODWLRQV�KDG�

VWHDGLO\�EHHQ�GHFOLQLQJ�VLQFH�FRQWDFW��KRZHYHU�WKHUH�ZDV�D�PDMRU�GHFUHDVH�LQ�WKHLU�QXPEHUV�IURP�

��������LQ�WKH�HDUO\�����V�WR��������LQ������� �)UDQNOLQ��������GH�)UDQFR�HW��DO�������� ���7KH�H[DFW�

FDXVH�RI�WKLV�UDGLFDO�GRZQWXUQ�WKDW�RQO\�VSDQQHG����\HDUV�LV�XQNQRZQ��EXW�PD\�SRWHQWLDOO\�EH�WKH�

UHVXOW�RI�LOOHJDO�SRDFKLQJ�DQG�KXQWLQJ��$FFRUGLQJ�WR�0F$OOLVWHU�HW��DO����������LOOHJDO�SRDFKLQJ�

KDV�DOZD\V�EHHQ�D�SUREOHP�DQG�FRQWLQXHV�WR�EH�HYHQ�ZLWK�FRQWHPSRUDU\�SRUWHFWLRQV�RQ�WKH�

YLFXxD��3ULRU�WR�SURWHFWLYH�OHJLVODWLRQ�WKH�WUDGH�RI�YLFXxD�ZRRO�WKHUH�ZDV�³RSHQ�DFFHVV�

H[SORLWDWLRQ´�PHDQLQJ�DQ\RQH�ZDV�DOORZHG�WR�KDUYHVW�DQG�VHOO�YLFXxD�ILEHUV��0F$OOLVWHU�HW��DO���

������S������� ��,Q�������WKH�9LFXxD�&RQYHQWLRQ�RI�$UJHQWLQD��%ROLYLD��&KLOH�DQG�3HUX�FROOHFWLYHO\�

VLJQHG�DQG�GHFODUHG�D����\HDU�EDQ�RQ�WKH�FRPPHUFLDO�VDOH�RI�YLFXxD�ILEHUV��7KHQ�WKH� �&RQYHQWLRQ�

RQ�,QWHUQDWLRQDO�7UDGH�LQ�(QGDQJHUHG�6SHFLHV�RI�:LOG�)DXQD�DQG�)ORUD��&,7(6��VWHSSHG�LQ�DQG�

HQDFWHG�WKH�DGGLWLRQDO������EDQ�RQ�WKH�LQWHUQDWLRQDO�VDOH�RI�YLFXxD�SURGXFWV�WR�IXUWKHU�SURWHFW�

WKHLU�SRSXODWLRQ�RQ�DQ�LQWHUQDWLRQDO�EDVLV��,QWHUQDWLRQDO�7UDGH�&HQWHU���������2QFH�WKH�YLFXxD�

SRSXODWLRQ�UHFRYHUHG��WKH�ILEHU�EHFDPH�D�WUDGDEOH�FRPPRGLW\�LQ������DQG�ZDV�DOORZHG�RQ�WKH�

LQWHUQDWLRQDO�PDUNHW��WKRXJK�KDUYHVWLQJ�FRXOG�RQO\�RFFXU�WKURXJK�VXVWDLQDEOH�PHWKRGV�

�,QWHUQDWLRQDO�7UDGH�&HQWHU����������

$V�RI������YLFXxD�ILEHUV�DUH�FROOHFWHG�WKURXJK�JRYHUQPHQW�VDQFWLRQHG�VKHDULQJ�

WHFKQLTXHV�VXFK�DV�WKH� �FKDFFX ��LQ�3HUX��DQG�WKURXJK�GRPHVWLFDWLRQ�HIIRUWV�LQ�$UJHQWLQD�DQG�&KLOH��

,WDOLDQ�IDVKLRQ�EUDQG�/RUR�3LDQD�RSHQHG�WKH�'U��)UDQFR�/RUR�3LDQD�UHVHUYH�LQ������DQG�SURGXFHG�

D�ERRN�GHVFULELQJ�DQFLHQW��KLVWRULFDO��DQG�PRGHUQ�LPSRUWDQFH�RI�WKH�YLXxD��3LD]]D�HW��DO����������

7KRXJK�ODFNLQJ�LQ�DFDGHPLF�VRXUFH�FLWDWLRQV��3LD]]D�HW�DO���������GHVFULEH�WKH�SURFHVV�RI�WKH�

FKDFFX� �LQ�FRQMXQFWLRQ�ZLWK�SKRWRJUDSKV�VKRZLQJ�WKRXVDQGV�RI�ORFDO�$QGHDQ�SDUWLFLSDQWV�GULYLQJ�
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YLFXxD�E\�XVLQJ�ORQJ�VWUHWFKHV�RI�URSH�DGRUQHG�ZLWK�FRORUIXO�VWULSHV�RI�IDEULF�WR�GLUHFW�WKH�KHUGV��

2QFH�YLFXxD�LV�FDXJKW��WKHLU�ZRRO�LV�VKHDUHG�DQG�WKHQ�LW�LV�W\SLFDOO\�GHKDLUHG�DQG�FOHDQHG�E\�WKH�

ORFDO�FRPPXQLWLHV�FRQGXFWLQJ�WKH�FROOHFWLRQ�� �3LD]]D��HW��DO����������7KLV�SURFHVV�LV�QRW�OLPLWHG�WR�

WKH�FRPPXQLWLHV�WKDW�/RUR�3LDQD�ZRUNV�ZLWK��DQG�LV�VKRZQ�WR�RFFXU�DFURVV�WKH�$QGHDQ�DOWLSODQR��

7KH�PRGHUQ� �FKDFFX� �LQ�FRPPXQLWLHV�VXFK�DV�/DFD�/DFD�RSHUDWHV�VLPLODUO\�WR�FRORQLDO�VRXUFH�

DFFRXQWV�LQ�ZKLFK�PDQ\�PHPEHUV�RI�D�FRPPXQLW\�ZRUN�WRJHWKHU�WR�HQFLUFOH�DQG�FRUUDOO�WKH�

YLFXxD��)LJXUH�����$IWHUZDUGV��WKH�FRPPXQLW\�PHPEHUV�VKHDU�WKH�YLFXxD��UHOHDVH�WKHP��DQG�WKHQ�

SURFHVV�WKH�FROOHFWHG�ZRRO��)LJXUH�����7KLV�YLFXxD�ZRRO�LV�KLJKO\�YDOXHG�DW�D�JOREDO�PDUNHW��DQG�

WKH�SURGXFWV�PDGH�IURP�FRPPXQLW\�HIIRUWV�DUH�WXUQHG�LQWR�OX[XU\�JRRGV���

%XLOW�RQ�D�PRGHO�RI�VXVWDLQDELOLW\�WKH�YLFXxD�LV�QRZ�D�UHFRYHULQJ�SRSXODWLRQ�RI�����

WKRXVDQG��DQG�WKHLU�ZRRO�LV�D�FRYHWHG�JRRG�ZHOO�NQRZQ�RQ�D�JOREDO�VWDJH��GH�)UDQFR�HW��DO���

�������6LQFH������WKH�WUDGH�RI�YLFXxD�ZRRO�KDV�SURGXFHG�PLOOLRQV�LQ�8�6��GROODUV��ZLWK�DQ�

HVWLPDWH�RI������SHU�NLORJUDP��GH�)UDQFR�HW��DO����������0DQ\�JDUPHQWV�RI�YLFXxD�ZRRO�DUH�PDGH�

IRU�WKH�KLJK�IDVKLRQ�FXOWXUH�RI�(XURSH��$�/RUR�3LDQD�VFDUI�LV�YDOXHG�DW�������86�GROODUV��DQ�

,WDOLDQ�.LWRQ�6SRUW�&RDW�LV�ZRUWK����������DQG�DQ�(UPHQHJLOGR ��=HJQD�VXLW�FRPHV�RXW�WR���������

�/DNVKPDQDQ�HW��DO����������&RQVLGHULQJ�WKH�H[SHQVLYH�QDWXUH�RI�YLFXxD�ZRRO�GXULQJ�PRGHUQ�

WLPHV�LW�VWDQGV�WR�UHDVRQ�WKDW�WKH�PDWHULDO�ZRXOG�KDYH�DOVR�EHHQ�DQ�LPSRUWDQW�OX[XU\�LQ�SUHYLRXV�

HUDV�DV�ZHOO��VXJJHVWLQJ�D�SRWHQWLDO�H[SODQDWLRQ�IRU�ZK\�WKH�DQLPDO�ZDV�D�GDQJHURXVO\�VFDUFH�

UHVRXUFH�E\�WKH�PLG���WK�FHQWXU\��$OWHUQDWLYHO\��WKH�DQLPDOV�FRXOG�KDYH�EHHQ�SRDFKHG�IRU�

VXEVLVWHQFH�RI�ORFDO�FUDIW�SURGXFWLRQ�SXUSRVHV��

$�0RGHO�RI�WKH�&RORQLDO�9LFXQD�:RRO�(FRQRP\��
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7KLV�DUWLFOH�EHJDQ�ZLWK�WKH�REVHUYDWLRQ�RI�RYHU�����UHFHQWO\�GLVFRYHUHG�&RORQLDO�RU�

,QGHSHQGHQFH�3HULRG�YLFXxD�WUDSV�LQ�WKH�6RXWK�&HQWUDO�$QGHV�DQG�WKH�TXHVWLRQ�RI�KRZ�WKRVH�

WUDSV�ILW�LQWR�WKH�SROLWLFDO�DQG�HFRQRPLF�ODQGVFDSH�RI�WKRVH�WLPHV��+DYLQJ�VXPPDUL]HG�

DUFKDHRORJLFDO�DQG�KLVWRULF�UHFRUGV��,�DP�QRZ�LQ�D�SRVLWLRQ�WR�VXJJHVW�D�PRGHO�IRU�KRZ�KLVWRULF�

YLFXxD�XVH�LQ�WKH�$QGHV�DV�ZHOO�DV�DUHDV�LQ�QHHG�RI�IXUWKHU�UHVHDUFK��

7KHUH�ZDV�FHUWDLQO\�D�ODUJH�LQWHUQDWLRQDO�DQG�GRPHVWLF�PDUNHW�IRU�YLFXxD�ZRRO�GXULQJ�WKH�

&RORQLDO�HUD�� �'XULQJ�WKH�,QNDQ�HPSLUH��WKH�FROOHFWLRQ�RI�YLFXxD�ZRRO�ZRXOG�KDYH�EHHQ�PDQDJHG�

RQ�D�VXVWDLQDEOH�V\VWHP��+RZHYHU��ZKHQ�WKH�6SDQLVK�FRORQL]HG�WKH�$QGHV�WKHLU�XOWLPDWH�JRDOV�

ZHUH�WR�SURILW�RII�RI�1DWLYH�UHVRXUFHV��9LFXxD�ZRRO�ZDV�D�QRWLFHDEO\�GHVLUDEOH�JRRG�WR�WKH�

6SDQLVK�FRQVLGHULQJ�LW�ZDV�ILQH�LQ�TXDOLW\�DQG�ZHOO�VXLWHG�WR�WKH�$QGHDQ�HQYLURQPHQW�WKH\�

RFFXSLHG��7KHUH�ZHUH�QR�ULJLGO\�HQIRUFHG�ODZV�SULRU�WR�WKH���WK�FHQWXU\�WKDW�HIIHFWLYHO\�VWRSSHG�

PDVV�KXQWLQJ�RI�YLFXxD��DQG�DV�D�UHVXOW�ERWK�WKH�6SDQLVK�DQG�,QGLJHQRXV�SRSXODWLRQV�OLNHO\�VDZ�

DQ�RSSRUWXQLW\�IRU�HQWHUSULVH��7KH�DUFKHRORJLFDO� �FKDFFX� �DQG�RU� �TD\TX� �VWUXFWXUHV�VKRZ�WKDW�WKHUH�

ZHUH�RUJDQL]HG�PDVV�KXQWLQJ�HYHQWV��7KH�ILQH�YLFXxD�ZRRO�FORWKV�WKDW�FDPH�IURP�WKHVH�KXQWV�

ZHUH�NQRZQ�WR�KDYH�EHHQ�DSSURSULDWHG�E\�WKH�6SDQLVK�WR�DGRUQ�WKH�QHZO\�FRQVWUXFWHG�&DWKROLF�

FKXUFKHV��+RZHYHU��WKHVH�WH[WLOHV�GR�QRW�VXUYLYH�DQG�DUH�RQO\�NQRZQ�ZLWKLQ�WKH�OLWHUDU\�UHFRUG��

DQG�IXUWKHUPRUH��WKHUH�LV�QR�ZD\�WR�FRQILUP�WKH�PDWHULDOV�XVHG�ZHUH�DFWXDOO\�YLFXxD��

$GGLWLRQDOO\��WKHUH�LV�FXUUHQWO\�QR�NQRZQ�SK\VLFDO�HYLGHQFH�RI�YLFXxD�ZRRO�EHLQJ�SUHVHQW�LQ�

(XURSH�RXWVLGH�RI�PRGHUQ�OX[XU\�JRRGV��EXW�VKLSPHQWV�RI�UDZ�YLFXxD�ZRRO�DQG�SURGXFWV�DUH�

GRFXPHQWHG�WR�KDYH�OHIW�WKH�$PHULFDV�GXULQJ�WKH�FRORQLDO�DQG�SRVWFRORQLDO�SHULRGV��7KLV�PD\�EH�

GXH�WR�ODFN�RI�VXUYLYLQJ�WH[WLOHV��RU�LW�PD\�EH�GXH�WR�WKH�LQDELOLW\�RI�FRORQLDO�HUD�LQGLYLGXDOV�WR�

GLVWLQJXLVK�EHWZHHQ�RWKHU�FDPHOLG�ILEHUV�DQG�YLFXxD�ZRRO���
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$FFRUGLQJ�WR�DUFKDHRORJLFDO�UDGLRFDUERQ�GDWHV��WKH ���VWRQH� �FKDFFX ��RU� �TD\TX� �VWUXFWXUHV�ZHUH�

LQWHUPLWWHQWO\�XVHG�WKURXJKRXW�WKH�FHQWXULHV��7KH�HDUOLHVW�XVH�RI�WKHVH�GULYHV�ZDV�OLNHO\�GXULQJ�

WKH�ODWH�FRORQLDO�HUD��$OWKRXJK��FRQVLGHULQJ�WKH�OLPLWHG�DPRXQW�RI�LQIRUPDWLRQ�RQ�WKH�GDWLQJ�RI�

WKHVH�VWUXFWXUHV��IXUWKHU�H[FDYDWLRQV�DQG�GDWLQJ�QHHG�WR�WDNH�SODFH�LQ�RUGHU�WR�GHWHUPLQH�WKH�H[DFW�

WLPH�SHULRGV�LQ�ZKLFK�WKH\�ZHUH�EHLQJ�XVHG��.HHSLQJ�LQ�PLQG�WKDW�WKH�FKDQJLQJ�ODZV�DQG�

SURWHFWLRQV�WKURXJKRXW�WKH�FRORQLDO�DQG�SRVW�FRORQLDO�HUDV�ZHUH�ODUJHO\�LQHIIHFWLYH��WKH�VDQFWLRQV�

DJDLQVW�WKH�KXQWLQJ�RI�YLFXxD�SUREDEO\�FDXVHG�WKHVH�DQLPDO�GULYHV�WR�EH�XVHG�LQWHUPLWWHQWO\�E\�

ERWK�WKH�6SDQLVK�DQG�ORFDO�SRSXODWLRQV��$GGLWLRQDOO\��LI� �FKDFFXV� �DQG� �TD\TXV� �ZHUH�LQGHHG�

VHSDUDWH�KXQWLQJ�SUDFWLFHV��WKH�VWRQH�VWUXFWXUHV�PD\�EH�PRUH�DVVRFLDWHG�ZLWK�WKH� �TD\TX� �KXQWV�DQG�

WKHUHIRUH�FRQFHQWUDWHG�LQ�DUHDV�DZD\�IURP�,QNDQ�FHQWHUV�OLNH�&XVFR���

:KLOH�WKHUH�LV�QR�ZD\�WR�DFFXUDWHO\�TXDQWLI\�WKH�H[WHQW�WR�ZKLFK�LOOHJDO�SRDFKLQJ�DOVR�

DIIHFWHG�YLFXxD��WKHVH�LOOHJDO�SUDFWLFHV�ZHUH�SUREDEO\�PDMRU�VXSSOLHUV�RI�WKH�ZRRO�WUDGH�VLQFH�WKH�

��WK�FHQWXU\��DQG�WKHUHIRUH�FRQWULEXWHG�WR�WKH�GHFOLQH�RI�YLFXxD�QXPEHUV�XQWLO�WKH�PLG���WK�

FHQWXU\��,Q�DOO�OLNHOLKRRG�� �FKDFFXV ��DQG�RU� �TD\TXV� �ZHUH�DGDSWHG�GXULQJ�WKH�FRORQLDO�HUD�WR�IXUWKHU�

LPSURYH�WKH�DQLPDO�GULYLQJ�SURFHVV��DQG�WKH�XQUHJXODWHG�SUDFWLFH�RI�DQLPDO�GULYLQJ�DQG�KXQWLQJ�

ZRXOG�KDYH�XOWLPDWHO\�EHHQ�D�PDMRU�VWUHVVRU�RQ�WKH�YLFXxD�SRSXODWLRQ��EXW�QRW�WKH�RQO\�RQH��

0XFK�RI�ZKDW�KDSSHQHG�WR�YLFXxD�ZRRO�DQG�SURGXFWV�KDV�EHHQ�ORVW��PRVW�OLNHO\�D�YLFWLP�RI�

FRORQLDO�DQG�SRVW�FRORQLDO�LQVWLWXWLRQV��+RZHYHU��WKH�HFRQRP\�RI�WKH�YLFXxD�ZRRO�WUDGH�LV�VWLOO�

LPSRUWDQW�WR�XQGHUVWDQGLQJ�WKH�FRPSOH[LWLHV�DQG�ODVWLQJ�FXOWXUDO�DQG�HQYLURQPHQWDO�HIIHFWV�WKDW�

RFFXUUHG�GXULQJ�DQG�DIWHU�FRORQL]DWLRQ��:KLOH�WKH�YLFXxD�H[SHULHQFHG�GUDVWLFDOO\�QHJDWLYH�HIIHFWV�

SRVW�(XURSHDQ�FRQWDFW��FRQVFLRXV�HIIRUWV�RQ�WKH�SDUWV�RI�PRGHUQ�GD\�ORFDO�FRPPXQLWLHV��
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JRYHUQPHQWV��DQG�DFDGHPLFV�DUH�FRQWULEXWLQJ�WR�WKH�UHLQYLJRUDWLRQ�RI�WKH�YLFXxD�SRSXODWLRQ�

DFURVV�WKH�$QGHV��DV�ZHOO�DV�WKH�GHVHUYHG�UHYLYDO�RI�SUH�FRORQLDO�,QGLJHQRXV�SUDFWLFHV��
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)LJXUHV�
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)LJXUH����$Q�DUFKDHRORJLFDO�H[FDYDWLRQ�RI�D�VWRQH� �FKDFFX� �VWUXFWXUH�DW�&FR\SDQL��3HUX��3KRWR�E\�

5DQG\�+DDV��
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)LJXUH�����7KH�GLVWULEXWLRQ�RI�VWRQH� �FKDFFX� �VWUXFWXUHV� ���DFURVV�3HUX��&KLOH��DQG�%ROLYLD��

�
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)LJXUH���� �&KDFFX� �UDGLRFDUERQ�GDWHV�IURP� �&FR\SDQL�H[FDYDWLRQ��3HUX��3URYLGHG�E\�'U��5DQG\�

+DDV���

�

)LJXUH����,PDJH�RI�FKDFFX�KXQW�WDNHQ�DW�WKH�/DFD�/DFD�FRPPXQLW\��3KRWR�E\�5DQG\�+DDV��

�
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)LJXUH����,PDJH�RI�YLFXxD�ZRRO�SURFHVVLQJ�GRQH�E\�WKH�FRPPXQLW\�ZRPHQ�RI�/DFD�/DFD��3KRWR�

E\�5DQG\�+DDV���



%LEOLRJUDSK\��

$FRVWD��-���	�0DUNKDP��&���������� �7KH�1DWXUDO�DQG�0RUDO�+LVWRU\�RI�WKH�,QGLHV��9ROXPH�,��7KH�

1DWXUDO�+LVWRU\��ERRNV�,��,,��,,,��DQG�,9� ���

&DSULOHV��-���	�$OEDUUDFLQ�-RUGDQ��-����������7KH�HDUOLHVW�KXPDQ�RFFXSDWLRQV�LQ�%ROLYLD��$�UHYLHZ�

RI�WKH�DUFKDHRORJLFDO�HYLGHQFH�� �4XDWHUQDU\�,QWHUQDWLRQDO� ����������������

&RER��%HUQDEp��0DUFRV�-LPpQH]�GH�OD�(VSDGD��DQG�$ULDQH�%UXQHO���������� �+LVWRU\�RI�WKH�1HZ�

:RUOG����6RFLHGDG�'H�%LEOLyILORV�$QGDOXFHV�� �6HYLOOD��,PS��GH�(��5DVFR��

KWWSV���HKUDIDUFKDHRORJ\�\DOH�HGX�GRFXPHQW"LG VH������ ���

&RYH\��5��$����������7KH�,QFD�(PSLUH��,Q� �7KH�KDQGERRN�RI�6RXWK�$PHULFDQ�DUFKDHRORJ\ ���SS��

����������6SULQJHU��1HZ�<RUN��1<��

&XVWUHG��*����������+XQWLQJ�7HFKQRORJLHV�LQ�$QGHDQ�&XOWXUH�� �-RXUQDO�'H�/D�6RFLpWp�'HV�

$PpULFDQLVWHV� ��������������

GH�)UDQFR��0��5��%���0DUFDFX]FR��$��-��0���0DGULG��&��$���	�/OHOOLVK��0����������,QWHUQDWLRQDO�

7UDGH�LQ�9LFXQD�)LEHU�DQG�,WV�,QIOXHQFH�RQ�WKH�&RQVHUYDWLRQ�6WDWXV�RI�3RSXODWLRQV�RI�

3HUX�� �:HEHU�(DUWK�6FLHQFH�	�(QYLURQPHQWDO�(QJLQHHULQJ ���

)UDQNOLQ��:��/����������7KH�VRFLDO�EHKDYLRXU�RI�WKH�YLFXxD��,Q� �7KH�EHKDYLRXU�RI�XQJXODWHV�DQG�LWV�

UHODWLRQ�WR�PDQDJHPHQW���9RO�����SS������������0RUJHV��6ZLW]HUODQG��,8&1��

,QWHUQDWLRQDO�7UDGH�&HQWHU����������7UDGH�LQ�9LFXxD��,PSOLFDWLRQV�IRU�&RQVHUYDWLRQ�DQG�5XUDO�

/LYHOLKRRGV��,QWHUQDWLRQDO�7UDGH�&HQWHU���SS���������

KWWSV���FLWHV�RUJ�VLWHV�GHIDXOW�ILOHV�HQJ�FRP�DF����,QI�(�$&���,QI����SGI�

.RIRUG��&��%����������7KH�YLFXxD�DQG�WKH�SXQD�� �(FRORJLFDO�PRQRJUDSKV ���������������������



/DNHU��-����������7KH�LQWHUDFWLRQV�EHWZHHQ�HQYLURQPHQWDO��DJUR�HFRORJLFDO�DQG�VRFLR�SROLWLFDO�

IDFWRUV�LQ�GHWHUPLQLQJ�YLFXxD�GLVWULEXWLRQ�DQG�DSSURSULDWH�PDQDJHPHQW�V\VWHPV�� �6FKRRO�

RI�*HRJUDSK\��8QLYHUVLW\�RI�/HHGV��8. ���

/DNVKPDQDQ��$���-RVH��6���	�&KDNUDERUW\��6����������/X[XU\�KDLU�ILEHUV�IRU�IDVKLRQ�LQGXVWU\��,Q�

6XVWDLQDEOH�ILEUHV�IRU�IDVKLRQ�LQGXVWU\���SS���������6SULQJHU��6LQJDSRUH��

/LFKWHQVWHLQ��*���	�9LOi��%����������9LFXQD�XVH�E\�$QGHDQ�FRPPXQLWLHV��DQ�RYHUYLHZ�� �0RXQWDLQ�

5HVHDUFK�DQG�'HYHORSPHQW ���������������������

/ORVD��0����������(O�,QFD�*DUFLODVR�GH�OD�9HJD�� �5HYLHZ��/LWHUDWXUH�DQG�$UWV�RI�WKH�$PHULFDV��

�����������������

0DOSDVV��0��$�����������$QFLHQW�SHRSOH�RI�WKH�$QGHV ���&RUQHOO�8QLYHUVLW\�3UHVV��
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