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&RQWUROOLQJ�&LWUXV�+XDQJORQJELQJ��+/%��IRU�WKH�
5HKDELOLWDWLRQ�RI�&LWUXV�2UFKDUGV�LQ�&DPERGLD�

981*�6(7+$�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�
(PDLO��YXQJBVHWKD����#�\DKRR�FRP�

+21*�-,�68��
'HSDUWPHQW�RI�3ODQW�3DWKRORJ\�	�0LFURELRORJ\��1DWLRQDO�7DLZDQ�8QLYHUVLW\��7DLSHL��7DLZDQ�

5HFHLYHG����'HFHPEHU������ $FFHSWHG����)HEUXDU\�������

$EVWUDFW�&LWUXV�+XDQJORQJELQJ� �+/%�� KDV� EHHQ� VHULRXVO\� GDPDJLQJ� &DPERGLDQ� FLWUXV�
LQGXVWU\�LQ�WHUPV�RI�PDMRU�\LHOG�ORVV��SRRU�IUXLW�TXDOLW\��DQG�VKRUWHQHG�DYHUDJH�OLIHVSDQ�RI�
FLWUXV� WUHH�� +/%� LV� PDLQO\� WUDQVPLWWHG� E\� YHJHWDWLYHO\� SURSDJDWHG� FLWUXV� VHHGOLQJV� DQG�
VSUHDG� E\� SV\OOLG� YHFWRU� LQ� WKH� ILHOG�� +/%� SDWKRJHQ� LV� D� QRQ�FXOWLYDEOH� EDFWHULXP�
³&DQGLGDWXV� /LEHULEDFWHU� DVLDWLFXV´�� 0DMRU� VWUDLQV� RI� +/%� SDWKRJHQ� KDYH� EHHQ�
LQYHVWLJDWHG�DQG�WKH�PRVW�YLUXOHQW�VWUDLQ�7\SH�,,�ZDV�FRPPRQO\�REVHUYHG�LQ�3XUVDW�VZHHW�
RUDQJH�� PDQGDULQ� DQG� SXPPHOR� WUHHV� LQ� &DPERGLD�� &XUUHQWO\�� WKHUH� DUH� QR� SURPLVLQJ�
WHFKQRORJLHV�DQG�FXOWXUDO�SUDFWLFHV� WR�FRQWURO�+/%� LQ�FLWUXV�RUFKDUGV� LQ�&DPERGLD��1HZ�
KHDOWK�PDQDJHPHQW�SUDFWLFHV�RI�FLWUXV�+/%�KDYH�EHHQ�LQLWLDWHG�LQ������XQGHU�WKH�H[SHUW�
JXLGDQFH� RI� WKH� 1DWLRQDO� 7DLZDQ� 8QLYHUVLW\� �178�� DQG� WKH� )RRG� DQG� )HUWLOL]HU�
7HFKQRORJ\�&HQWHU� LQ�WKH�$VLDQ�DQG�3DFLILF�5HJLRQ��))7&�$63$&���3DWKRJHQ�IUHH��3)��
VHHGOLQJV� SURSDJDWHG� LQ� VFUHHQ� KRXVHV� RI� WKH� 5R\DO� 8QLYHUVLW\� RI� $JULFXOWXUH� ZHUH�
WUDQVSODQWHG�LQ�WKH�GHPRQVWUDWLRQ�RUFKDUG�RI�%DWWDPEDQJ�DQG�7DNHR�3URYLQFHV��7KH�VXSSO\�
RI�WKH�3)�VHHGOLQJV�RI�PDMRU�FLWUXV�VSHFLHV�FDQQRW�FXUUHQWO\�FDWFK�XS�ZLWK�WKH�GHPDQG�RI�
FLWUXV�JURZHUV��$FFRUGLQJ�WR�D�SUHOLPLQDU\�VXUYH\���PDUFRWWHG�RU�JUDIWHG�VHHGOLQJV�RI�VZHHW�
RUDQJH� SURSDJDWHG� E\� IDUPHUV� WUDQVSODQWHG� LQ� PDMRU� FLWUXV� SURGXFWLRQ� DUHDV� VXFK� DV�
%DWWDPEDQJ��3XUVDW�DQG�6LHP�5HDS�3URYLQFHV�ZHUH�VHULRXVO\�LQIHFWHG�E\�+/%��8S�WR�QRZ��
IXQGDPHQWDO�NQRZOHGJH�DQG�WHFKQLTXHV�VXFK�DV�LGHQWLILFDWLRQ�RI�PDMRU�VWUDLQV�RI�WKH�+/%�
SDWKRJHQ� DQG� HVWDEOLVKPHQW� RI� GLVHDVH� LQGH[LQJ� ODERUDWRU\� DQG� SDWKRJHQ�IUHH� QXUVHU\�
V\VWHP� KDYH� EHHQ� FRQGXFWHG�� ,Q� DGGLWLRQ�� D� YDULHW\� RI� UHOHYDQW� WHFKQLTXHV� DQG� FXOWXUDO�
SUDFWLFHV� WR� FRQWURO� +/%� ZHUH� WUDQVIHUUHG� WR� &DPERGLD�� VXFK� DV� WHFKQRORJLHV� IRU� WKH�
SURGXFWLRQ� RI� 3)�VHHGOLQJV� DQG� WUDQVSODQWLQJ� WR� GHPRQVWUDWLRQ� IDUPV� IRU� WKHLU� KHDOWK�
PDQDJHPHQW��DQG�VR�IRUWK����

.H\ZRUGV�KXDQJORQJELQJ��+/%���KHDOWK�PDQDJHPHQW��FLWUXV�SURGXFWLRQ��SDWKRJHQ�IUHH��
FLWUXV�VHHGOLQJ��

,1752'8&7,21�

&LWUXV�JUHHQLQJ�ZDV�ILUVW�UHSRUWHG�LQ������IURP�6RXWK�$IULFD��DOWKRXJK�D�VLPLODU�GLVHDVH�NQRZQ�DV�
³+XDQORQJELQJ´��+/%��\HOORZ�VKRRW��ZDV�DOUHDG\�NQRZQ�LQ������LQ�6RXWKHUQ�&KLQD��&KHQJ���������
7KH�+/%�GLVHDVH��ORFDOO\�FDOOHG�³/LNXELQ�´�ZDV�ILUVW� LGHQWLILHG�LQ�7DLZDQ�LQ�������VL[�\HDUV�DIWHU�
WKH�HQG�RI�:RUOG�:DU�,,��7KH�+/%�LQRFXOXPV�PLJKW�KDYH�EHHQ�LQWHQWLRQDOO\�EURXJKW�LQWR�7DLZDQ�
IURP�VRXWKHUQ�&KLQD�WKURXJK�VRPH�LQIHFWHG�SURSDJDWLRQ�PDWHULDOV�VXFK�DV�FLWUXV�VFLRQV�RU�VHHGOLQJV��
+/%�ZDV�ILUVW�FRQVLGHUHG�DV�D�NLQG�RI�SK\VLRORJLFDO�GLVRUGHU�FDXVHG�E\�QXWULHQW�GHILFLHQF\��SRRU�
GUDLQDJH��DQG�VR�IRUWK��+RZHYHU��+/%�FRXOG�QRW�EH�FRQWUROOHG�E\�WKH�DPHQGPHQW�RI�VRLO�SURSHUWLHV��
DQG�KDV�VSUHDG�UDSLGO\�DOO�RYHU�7DLZDQ��0DWVXPRWR�DQG�KLV�FRZRUNHUV�LQLWLDWHG�HWLRORJLFDO�VWXGLHV�
RQ�+/%� LQ� ������ DQG� WKH\� VXFFHVVIXOO\� GHPRQVWUDWHG� LQ� ����� WKDW� WKH� VR�FDOOHG�+/%�ZDV� QRW� D�
SK\VLRORJLFDO�GLVRUGHU�RI� FLWUXV� WUHH�� EXW�ZDV�FDXVHG�E\�D�YLUXV�OLNH�PLFUREH� WUDQVPLWWHG� WKURXJK�
JUDIWLQJ�RI�GLVHDVHG�VFLRQ��DQG�QDPHG�LW�/LNXELQ��GHFOLQH���0DWVXPRWR��:DQJ�DQG�6X���������7KLV�

ᶃᶐᶂ

5HVHDUFK�DUWLFOH�
�
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GHVWUXFWLYH� GLVHDVH� VSUHDG� DOO� RYHU� 6RXWKHDVW�$VLD� GXULQJ� WKH� ����V�� DQG�ZDV� ORFDOO\� FDOOHG� OHDI�
PRWWOH� \HOORZV�� FLWUXV� YHLQ� SKORHP� GHJHQHUDWLRQ� �&93'��� DQG� FLWUXV� GLHEDFN� LQ� 3KLOLSSLQHV��
,QGRQHVLD�� DQG� ,QGLD�� UHVSHFWLYHO\�� ,Q� D� VKRUW� SHULRG� RI� WLPH�� +/%� EHFDPH� RQH� RI� WKH� PRVW�
GHYDVWDWLQJ�GLVHDVHV�IRU�FLWUXV�JURZLQJ�DUHDV�LQ�WURSLFDO�DQG�VXEWURSLFDO�$VLD��0L\DNDZD�DQG�7VXQR�
������� ILUVW� IRXQG� +/%� LQ� ,ULRPRWH�� WKH� VRXWKHUQPRVW� LVODQG� RI� 2NLQDZD�� -DSDQ� LQ� ������
$IWHUZDUGV��+/%�ZDV�UHSRUWHG�LQ�%UD]LO��/RSHV��������DQG�)ORULGD��%RYH��������LQ������DQG�������
UHVSHFWLYHO\��(WLRORJLFDO�DQG�HSLGHPLRORJLFDO� VWXGLHV�RQ�+/%�KDYH�EHHQ�FRQGXFWHG� LQ�7DLZDQ� LQ�
RUGHU�WR�GHYHORS�HIIHFWLYH�DQG�HIILFLHQW�PDQDJHPHQW�VWUDWHJ\�RI�+/%�VLQFH�������+/%�FRPPRQO\�
RFFXUV� DV� D�PL[HG� LQIHFWLRQ�ZLWK� FLWUXV� WULVWH]D� DQG�RU� WDWWHU� OHDI� YLUXVHV�� FDXVLQJ� VHYHUH� \HOORZ�
PRWWOLQJ� DQG� WUHH� GHFOLQH�� DQG� XOWLPDWHO\� GHDWK� RI� FLWUXV� WUHHV�� 7KHVH� GLVHDVHV� DUH� JHQHUDOO\�
FRQWUROOHG�E\� LQWHJUDWHG�FRQWURO�PHDVXUHV��(VWDEOLVKPHQW�RI�D�SDWKRJHQ�IUHH�QXUVHU\�V\VWHP� LV�RI�
SULPDU\�LPSRUWDQFH�IRU�UHGXFLQJ�SUHYDOHQFH�RI�WKHVH�GLVHDVHV�LQ�WKH�HDUO\�VWDJH�RI�WUHH�GHYHORSPHQW��
&RPELQDWLRQ�RI�VKRRW�WLS�PLFURJUDIWLQJ��67*��WHFKQLTXH�DQG�KHDW�WUHDWPHQW�KDV�EHHQ�VXFFHVVIXO�LQ�
HVWDEOLVKLQJ�SDWKRJHQ�IUHH� IRXQGDWLRQ�VWRFN�RI�FLWUXV�FXOWLYDUV��$ORQJ�ZLWK� WKH� VDLG� WHFKQLTXHV��D�
SUHFLVH� DQG� UDSLG� LQGH[LQJ� WHFKQLTXH� LV� LQGLVSHQVDEOH� IRU� KHDOWK�PDQDJHPHQW� RI� SURGXFWLRQ� DQG�
FXOWLYDWLRQ�RI�SDWKRJHQ�IUHH�FLWUXV�VHHGOLQJV���

8S� WR� SUHVHQW�� SDWKRJHQ�IUHH� FLWUXV� IRXQGDWLRQ�� QXUVHU\� V\VWHP�� DQG� GLVHDVH� LQGH[LQJ�
ODERUDWRU\�ZHUH� HVWDEOLVKHG� LQ�58$� WKURXJK� WKH� LQWHUQDWLRQDO� FROODERUDWLRQ�SURMHFW� DPRQJ�58$��
178� DQG� ))7&�5')�� 7KH� RQ�JRLQJ� SURMHFW� DLPV� WR� FRQGXFW� HWLRORJLFDO� DQG� HSLGHPLRORJLFDO�
VWXGLHV� RI� +/%�� DQG� WHFKQRORJ\� WUDQVIHU� RI� KHDOWK� PDQDJHPHQW� RI� 3)�VHHGOLQJV� LQ� WKH�
GHPRQVWUDWLRQ�IDUPV�HVWDEOLVKHG�LQ�PDMRU�FLWUXV�SURGXFWLRQ�DUHDV�LQ�&DPERGLD���

&,7586�352'8&7,21�,1�&$0%2',$�

3XUVDW� VZHHW�RUDQJH� VHHPHG� WR�EH� LQWURGXFHG� WR�&DPERGLD� LQ�$QJNRU�SHULRG� IURP�&KLQD��6ZHHW�
RUDQJH�KDV�EHHQ�JURZQ�RQO\�LQ�WKH�VXUURXQGLQJ�DUHD�RI�KRXVHV��$IWHU�WKH�)UHQFK�RFFXSDWLRQ�LQ�������
VZHHW�RUDQJH�FXOWLYDWLRQ�KDV�EHHQ�VSUHDG�QDWLRQZLGH��WKDQNV�WR�WHFKQLFDO�WUDLQLQJ�RQ�PRGHUQ�FLWUXV�
FXOWLYDWLRQ�IRU�IDUPHUV���

,Q�&DPERGLD��IUXLW�FURS�SURGXFWLRQ�LV�WKH��QG�PDMRU�FURS�QH[W�WR�ULFH�SURGXFWLRQ��:LWKLQ�IUXLW�
FURSV��FLWUXV�LV�WKH�VHFRQG�LPSRUWDQW�IUXLW�FURS�QH[W�WR�PDQJR�DFFRUGLQJ�WR�WKH�VWDWLVWLF�DFUHDJH�RI�
IUXLW�FURSV�UHSRUWHG�E\�0$))��L��H��$UHDV��KD��RI�IUXLW�FURS��������0DQJR����������2UDQJH���������
&XVWDUG� DSSOH�� ������� /RQJDQ�� ������� 6DSRGLOOD�� �������*XDYD�� ������ DQG�0LON� IUXLW�� ������ KDV��
&LWUXV�FXOWLYDWLRQ�SURYLGHV�\HDU�URXQG�KDUYHVW�ZLWK�VXLWDEOH� LQFRPH�IRU� LQFUHDVLQJ�UXUDO�HFRQRP\�
IURP������WR������EHIRUH�WKH�FLYLO�ZDU��7KH�WRWDO�JURZLQJ�DUHDV�RI�FLWUXV�ZDV������KD��%DWWDPEDQJ��
�����KD��3XUVDW������KD��.DQGDO������KD��.DPSRQJ�&KDP�����KD��DQG�RWKHU�SURYLQFHV������KD���
'XULQJ������������DURXQG�������WRQV�RI�FLWUXV�IUXLWV�ZHUH�H[SRUWHG�DEURDG��,Q������&DPERGLD�ZDV�
DEOH�WR�SURGXFH�������WRQV�RI�FLWUXV�IUXLWV��

,Q�UHFHQW�\HDUV��DUHDV�RI�FLWUXV�SURGXFWLRQ�GHFUHDVHG�VLJQLILFDQWO\�GXH�WR�+/%�RFFXUUHQFH��L�H��
�����KD�LQ�������7DEOH����GHFUHDVLQJ�IURP������KD�LQ�������%DWWDPEDQJ�SURYLQFH�KROGV�WKH�KLJKHVW�
JURZLQJ�DUHD�DW������KD��GHFUHDVLQJ�IURP������KD�LQ�������ZKLOH�.DPSRQJ�&KDP�VWLOO�KROGV�����
KD�ZLWKRXW�GHFUHDVH�� FRPLQJ� WR� WKH� VHFRQG��&LWUXV� DUHDV� LQ�3XUVDW� SURYLQFH� GHFUHDVHG�GUDVWLFDOO\�
IURP�����KD�LQ������GRZQ�WR����KD�LQ������GXH�WR�+/%�HSLGHPLF��

7DEOH���3URGXFWLRQ�DUHDV�RI�FLWUXV�LQ�&DPERGLD��������
3URYLQFH� $UHD��KD��
6LHP�5HDS� ����
%DWWDPEDQJ� �����
3XUVDW� ���
.DPSRQJ�7KRP� ���
.DPSRQJ�&KDP� ����
.DPSRW� ����
7RWDO� �����

6RXUFH��3URYLQFLDO�$JULFXOWXUH�'HSDUWPHQW�RI�%DWWDPEDQJ��
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7KH�PDMRU�FLWUXV�VSHFLHV�FXOWLYDWHG�LQ�&DPERGLD�DUH�VZHHW�RUDQJH��PDQGDULQ��SXPPHOR��OLPH�
DQG�.DIILU�OLPH��0DUWLQ���������3XUVDW�VZHHW�RUDQJH�KDV�EHHQ�PRVW�FRPPRQO\�FXOWLYDWHG��7KH�+/%�
GLVHDVH�KDV�FRPPRQO\�DIIHFWHG�DOO�FXOWLYDUV���

+/%�6,78$7,21��

&LWUXV�WUHHV�JURZQ�LQ�&DPERGLD�KDYH�EHHQ�DIIHFWHG�E\�PDQ\�GLIIHUHQW�GLVHDVHV�ZKLFK�DUH�FDXVLQJ�
FRQVLGHUDEOH� GDPDJH� WR� FLWUXV� SURGXFWLRQ�� 7KH� PRVW� VHULRXV� WKUHDW� KDV� EHHQ� FDXVHG� E\�
+XDQJORQJELQJ��+/%��ZKLFK�LV�NQRZQ�DV�³�6OHN�3UDN�´��LQ�.KPHU�ODQJXDJH��$W�SUHVHQW�WKHUH�LV�QRW�
HQRXJK�WHFKQLFDO�GLVHDVH�FRQWURO�RU�SUHYHQWLRQ�FDSDFLW\�IRU�WKLV�NLQG�RI�GLVHDVH��7KH�+/%�GLVHDVH�
KDV� EHHQ� FRPPRQO\� RFFXUULQJ� LQ� FLWUXV�JURZLQJ� DUHDV� LQ� &DPERGLD� VLQFH� ����V�� 7KH� FRPPRQ�
V\PSWRPV�FDXVHG�E\�+/%�SDWKRJHQ�LQFOXGH�\HOORZLQJ�RI�WKH�YHLQV�DQG�DGMDFHQW�WLVVXH��IROORZHG�E\�
\HOORZLQJ�ZLWK�SDOH�JUHHQ�PRWWOLQJ�RI�HQWLUH� OHDI��:LWK�DJHLQJ�� WKH�GLVHDVHG�OHDYHV�EHFRPH�KDUG��
FXUOLQJ� RXWZDUGV� DQG� RFFDVLRQDOO\� GHYHORS� YHLQ� FRUNLQJ�� 7KH� W\SLFDO� V\PSWRPV� SURGXFHG� RQ�
GLIIHUHQW� FLWUXV� FXOWLYDUV� H�� J��� 3XUVDW� VZHHW� RUDQJH��PDQGDULQ� DQG� SXPPHOR�� DQG� FRPPRQ� URRW�
VWRFN�FXOWLYDU��5DQJSXU�OLPH��DUH�VKRZQ�LQ�)LJ�����+RZHYHU��WKH�V\PSWRPV�YDU\�ZLWK�FLWUXV�YDULHW\��
VWUDLQV�RI�WKH�SDWKRJHQ��DQG�HQYLURQPHQWDO�FRQGLWLRQV��
�
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)LJ����6\PSWRP�H[SUHVVLRQ�RI�+/%�LQ�FRPPRQ�FLWUXV�FXOWLYDUV��DQG�URRW�VWRFN�LQ�&DPERGLD�

�$��/HDI�V\PSWRPV�RI�+/%�DIIHFWHG�3XUVDW�VZHHW�RUDQJH��VKRZLQJ�\HOORZLQJ�ZLWK�SDOH�JUHHQ�PRWWOLQJ�RI�PDWXUH�
OHDYHV��VHFRQG�IURP�OHIW��ZLWK�YHLQ�FRUNLQJ��ĺ��DQG�D�QHZO\�JURZQ�VPDOO�DQG�VOHQGHU�OHDI�ZLWK�\HOORZ�FKORURVLV�
�ULJKWPRVW���DQG�RQH�KHDOWK\�OHDI��OHIWPRVW����%��/HDI�V\PSWRPV�RI�GLVHDVHG�PDQGDULQ��VKRZLQJ�\HOORZ�PRWWOLQJ�RI�
PDWXUH�OHDYHV��ULJKW�DQG�FHQWHU��ZLWK�FXUOLQJ���&��/HDI�V\PSWRPV�RI�GLVHDVHG�SXPPHOR��VKRZLQJ�\HOORZ�PRWWOLQJ�
RQ� PDWXUH� OHDYHV� �ULJKW� DQG� FHQWHU�� ZLWK� FXUOLQJ� DQG� VHYHUH� YHLQ� FRUNLQJ� �ĺ�� RQ� WKH� FHQWHU� OHDI�� �'�� /HDI�
V\PSWRPV�RI�GLVHDVHG�5DQJSXU�OHDI��ULJKW�DQG�FHQWHU��VKRZLQJ�\HOORZ�PRWWOLQJ��DQG�D�KHDOWK\�OHDI�RQ�WKH�OHIW��

�
7KH�SDWKRJHQ�RI�WKH�+/%�GLVHDVH�LQ�WKH�DERYH�PHQWLRQHG�PDMRU�FLWUXV�FXOWLYDUV�DQG�5DQJSXU�

URRW�VWRFN� ZHUH� GHWHFWHG� E\� SRO\PHUDVH� FKDLQ� UHDFWLRQ� �3&5�� WHVW� IROORZHG� E\� HOHFWURSKRUHVLV�
DQDO\VLV�ZLWK�SULPHU�SDLUV�VSHFLILF�WR�+/%�SDWKRJHQ��)��&$&�&*$�$*$�7$7�**$�&$$�&$��5��
*$*�*77�&77�*7*�*77�777�&7*���7KH�SURWRFRO�RI�+/%�GHWHFWLRQ�ZDV�GHVFULEHG�LQ�GHWDLO�LQ�
WKH� IRUPHU� SXEOLFDWLRQV� �+XQJ� HW� DO��� ������ 6X�� �������+/%�LQIHFWHG� OHDYHV�ZLWK� W\SLFDO� \HOORZ�
PRWWOLQJ� V\PSWRPV�� DQG� WKRVH�ZLWKRXW� DQ\� V\PSWRPV�ZHUH� FROOHFWHG� IURP� 3XUVDW� VZHHW� RUDQJH��
PDQGDULQ��SXPPHOR�DQG�5DQJSXU�OLPH�WUHHV�IRU�WKH�LQIHFWHG�DQG�WKH�FRQWURO��UHVSHFWLYHO\��)LJ���$���

�$�� �%��

�&�� �'��
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7KH�HQWLUH�OHDI�VDPSOHV�ZHUH�VXEMHFWHG�WR�3&5�GHWHFWLRQ�RI�+/%�SDWKRJHQ��)LJXUH��%�SUHVHQWV�WKH�
3&5�SDWWHUQ�RI�FLWUXV�VDPSOHV�WHVWHG��7KH�3&5�EDQG�FRUUHVSRQGLQJ�WR�WKH�+/%�SDWKRJHQ������ES��
FRXOG�EH�REVHUYHG�LQ�DOO�WKH�LQIHFWHG�OHDI�VDPSOHV�ZKLOH�DOO� WKH�KHDOWK\�OHDYHV�VKRZHG�QR�EDQG�DW�
����ES��7KLV�LV�WKH�ILUVW�UHSRUW�WR�VFLHQWLILFDOO\�SURYH�WKDW�WKH�FLWUXV�+/%�GLVHDVH�LV�FRPPRQO\�DQG�
ZLGHO\�GLVWULEXWHG�LQ�&DPERGLD��
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)LJ����'HWHFWLRQ�RI�+/%�SDWKRJHQ�E\�SRO\PHUDVH�FKDLQ�UHDFWLRQ�IROORZHG�ZLWK�HOHFWURSKRUHVLV�

DQDO\VLV�LQ�GLVHDVHG�OHDYHV�RI�3XUVDW�VZHHW�RUDQJH��PDQGDULQ��SXPPHOR�DQG�5DQJSXU�
OLPH�HDFK�ZLWK�D�KHDOWK\�OHDI�DV�FKHFN��
�$���3KRWRJUDSK�RI�3&5�HOHFWURSKRUHVLV�JHO� VKRZLQJ�SRVLWLYH�GHWHFWLRQ�RI�3&5�SURGXFWV� ����ES�� �ĸ�� LQ�HDFK�
GLVHDVHG�OHDI�DQG�QHJDWLYH�GHWHFWLRQ�ZLWK�HDFK�KHDOWK\�OHDI��%���0��PDUNHUV�RI�PROHFXODU�ODGGHU��'��'LVHDVHG�OHDI��
DQG��+��KHDOWK\�OHDI��

�
7KH�KLJK�IUHTXHQF\�RI�+/%�LV�FKLHIO\�GXH�WR�DSSDUHQW�ODFN�RI�NQRZOHGJH�RQ�+/%�LQIHFWLRQ�

PHFKDQLVP�QDPHO\��LQVXIILFLHQW�HOLPLQDWLRQ�RI�LQIHFWHG�FLWUXV�WUHHV�DQG�WUDQVSODQWLQJ�+/%�LQIHFWHG�
VHHGOLQJV�� ,Q� &DPERGLD�� FLWUXV� VHHGOLQJV� DUH� FRPPRQO\� SURGXFHG� LQ� WHUPV� RI� YHJHWDWLYH�
SURSDJDWLRQ� E\� PDUFRWWLQJ� RU� JUDIWLQJ� XVLQJ� EXGV� WDNHQ� IURP� +/%� LQIHFWHG� WUHHV� LQ� WKH� RSHQ�
QXUVHULHV�� &DPERGLD� VXIIHUV� IURP� D� VHULRXV� HSLGHPLF� RI� +/%� DOO� RYHU� PDMRU� FLWUXV� RUFKDUGV�
QDWLRQZLGH��&LWUXV�JURZHUV�� LQ�SULQFLSOH��XVH�XQFHUWLILHG�FLWUXV�VHHGOLQJV�IRU�WKHLU�RUFKDUGV��ZKLFK�
DUH�DOUHDG\�LQIHFWHG�ZLWK�+/%�SDWKRJHQ��DQG�WKH�+/%�V\PSWRP�DSSHDUV�ZLWKLQ���RU���\HDUV�DIWHU�
WUDQVSODQWLQJ��

675$,1�,'(17,),&$7,21�2)�+/%�3$7+2*(1��

7KH�VWUDLQ�RI�+/%�SDWKRJHQ�ZDV�SUHFLVHO\�H[DPLQHG�DQG�IRXU�VWUDLQV�KDYH�EHHQ�UHSRUWHG�LQ�7DLZDQ�
�7VDL� HW� DO��� ������� 7KH� +/%� VWUDLQV� ZHUH� LGHQWLILHG� E\� ELRDVVD\� DQG� 3&5� DQDO\VLV� ZLWK� IRXU�
GLIIHUHQWLDO�FLWUXV�FXOWLYDUV�RI�PDQGDULQ��VZHHW�RUDQJH��SXPPHO�DQG�(XUHND�OHPRQ��$FFRUGLQJ�WR�WKH�
SDWKRJHQLFLW\�DQG�YLUXOHQFH�RI�WKH�SDWKRJHQ�LVRODWHV��WKH�IRXU�VWUDLQV�ZHUH�FDWHJRUL]HG�DV�IROORZV��
6WUDLQ�,� LQIHFWHG�PDQGDULQ�DQG�VZHHW�RUDQJH�RQO\�DQG�FDXVHG�VHYHUH�V\PSWRPV�ZLWK�KLJK� WLWHU�RI�
SDWKRJHQ�PXOWLSOLFDWLRQ�� 6WUDLQ� ,,� LQIHFWHG� DOO� IRXU� FXOWLYDUV� DQG� LQGXFHG� VHYHUH� V\PSWRPV�ZLWK�
KLJK�SDWKRJHQ�WLWHU��6WUDLQ�,,,�LQIHFWHG�PDQGDULQ�DQG�VZHHW�RUDQJH�DQG�LQGXFHG�PRGHUDWH�V\PSWRP�
ZLWK�PRGHUDWH� SDWKRJHQ� WLWHU�� DQG� LQIHFWHG� SXPPHO� E\� FDXVLQJ�PLOG� V\PSWRPV�ZLWK� ORZ� WLWHU�RI�
SDWKRJHQ��6WUDLQ�,9�LQIHFWHG�PDQGDULQ�DQG�VZHHW�RUDQJH�RQO\�ZLWKRXW�V\PSWRP�H[SUHVVLRQ���

,Q�RUGHU�WR�FODULI\�WKH�VWUDLQV�RI�+/%�SDWKRJHQ�LQ�&DPERGLD��WKH�+/%�GLVHDVHG�VDPSOHV�ZHUH�
FROOHFWHG� IURP� WKH� VXVSHFWHG� WUHHV� RI� PDMRU� FXOWLYDUV� LQFOXGLQJ� 3XUVDW� VZHHW� RUDQJH�� PDQGDULQ��
SXPPHOR��0H[LFDQ� OLPH�DQG�5DQJSXU� OLPH�JURZQ� LQ� WKH�SURYLQFHV�RI�3XUVDW��%DWWDPEDQJ��6LHP�
5HDS��.RK�.RQJ��6LKDQRXN�YLOOH�DQG�.DPSRQJ�6SHX�GXULQJ������WR�������7KH�DOO�FLWUXV�VDPSOHV�
ZHUH�VXEMHFWHG�WR�WKH�+/%%�GHWHFWLRQ�ZLWK�3&5�WHVW��DQG�WKH�SRVLWLYH�VDPSOHV�ZHUH�VHOHFWHG�WR�EH�
WKH�+/%�SDWKRJHQ�LVRODWHV��7KH�VWUDLQV�RI�WKH�+/%%�LVRODWHV�ZHUH�LGHQWLILHG�E\�ELRDVVD\�RI�HDFK�
LVRODWH�ZLWK�WKH�IRXU�GLIIHUHQWLDO�FXOWLYDUV��

7KH� VWUDLQ� HYROXWLRQ� RI� &DPERGLDQ� LVRODWHV� RI� +/%� SDWKRJHQ� ZDV� LQYHVWLJDWHG� LQ� 58$�
WKURXJK� LQWHUQDWLRQDO� FROODERUDWLRQ�� DQG� WKH� UHVXOWV� DUH� VXPPDUL]HG� LQ�7DEOH� ���$ERXW� ������ RI�

�%���$��
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FLWUXV�VDPSOHV�������ZHUH�IRXQG�WR�EH�LQIHFWHG�ZLWK�+/%�SDWKRJHQ�E\�3&5�DQDO\VLV��7KH�SRVLWLYH�
GLVHDVHG�VDPSOHV�ZHUH�VXEMHFWHG�WR�ELRDVVD\�RI�VWUDLQ�LGHQWLILFDWLRQ��6WUDLQ�,,�FRXOG�JHQHUDOO\�LQIHFW�
DOO�WKH�FXOWLYDUV�WHVWHG��QDPHO\��3XUVDW�VZHHW�RUDQJH��PDQGDULQ��SXPPHOR��0H[LFDQ�OLPH��5DQJSXU�
OLPH�DQG�%DUJDPRW�EULQJLQJ�DERXW�VHYHUH�V\PSWRPV�ZLWK�KLJK�SDWKRJHQ�WLWHU��6WUDLQ�,,�������ZDV�
GHWHFWHG�LQ�DOO�WKH�FLWUXV�JURZLQJ�DUHDV��DQG�VKRZHG�LWV�GRPLQDQFH�RYHU�RWKHU�VWUDLQV��6WUDLQ�,��������
ZDV� VFDUFHO\� GHWHFWHG� LQ� 3XUVDW� VZHHW� RUDQJH� JURZQ� LQ� %DWWDPEDQJ� DUHD�� 6WUDLQ� ,,,� ������� ZDV�
LGHQWLILHG�IURP�PDQGDULQ�WUHH�LQ�3XUVDW�SURYLQFH�DQG�ZLOG�OLPH�LQ�6LHP�5HDS��$�YLUXOHQW�VWUDLQ�ϫ�
KDV�QRW�EHHQ�GHWHFWHG�LQ�&DPERGLD��,W�ZDV�WKH�ILUVW�WLPH�WKDW�+/%�LQIHFWLRQ�ZDV�GHWHFWHG�LQ�ZLOG�
OLPH��DQG�WKLV�PHDQV�WKH�ZLOG�OLPH�LV�D�QHZ�DOWHUQDWLYH�KRVW�RI�+/%%��+XQJ�HW�DO����������

7DEOH���6WUDLQ�LGHQWLILFDWLRQ�RI�+/%�SDWKRJHQ�LQ�&DPERGLD�

/RFDOLW\�FXOWLYDU� 1XPEHU�RI�WHVW�
WUHHV�

1XPEHU�RI�
SRVLWLYH�WUHHV�

+/%%�VWUDLQV�

Ϩ� ϩ� Ϫ� ϫ�
Ϩ��3XUVDW�SURYLQFH� � � � � � �

3XUVDW�VZHHW�RUDQJH� ���� ��� � ��� � �
0DQGDULQ� ����� ���� � ���� �� �
3XPPHOR� ����� ���� � ���� � �

ϩ��%DWWDPEDQJ�SURYLQFH� � � � � � �
3XUVDW�VZHHW�RUDQJH� ����� ���� �� ���� � �
3XPPHOR� ����� ���� � ���� � �
5DQJSXU�OLPH� ����� ���� � ���� � �

Ϫ��6LHP�5HDS�SURYLQFH� � � � � � �
3XUVDW�VZHHW�RUDQJH� ����� ���� � ���� � �
0DQGDULQ� ����� ���� � ���� � �
3XPPHOR� ������ ���� � ���� � �
0H[LFDQ�OLPH� ������ ���� � ���� � �
%HUJUDPRW� ������ ���� � ���� � �
:LOG�OLPH点� ������ ���� � � �� �

ϫ��.RK�.RQJ�SURYLQFH� � � � � � �
3XUVDW�VZHHW�RUDQJH� ����� ���� � ���� � �
5DQJSXU�OLPH� ������ ���� � ���� � �

Ϭ��6LKDQRXN�YLOOH�SURYLQFH� � � � � � �
3XPPHOR� ������ ���� � ���� � �

ϭ��.DPSRQJ�6SHX�SURYLQFH� � � � � � �
3XPPHOR� ������ ���� � ���� � �

7RWDO�QXPEHU� ���� ��� �� ��� �� ��
3HUFHQWDJH��炴�� � �����炴�� ���炴� ��炴� ���炴� �炴�
点$WDODQWLD�FLWURLGHV��DOWHUQDWLYH�KRVW�

'(6($6(�&21752/�675$7(*,(6�

7KH� LQWHJUDWHG�GLVHDVH�PDQDJHPHQW��ZKLFK� LQFOXGHV�SURSDJDWLRQ�DQG�FXOWLYDWLRQ�RI�3)�VHHGOLQJV��
HOLPLQDWLRQ�RI�LQRFXOXP�VRXUFHV��DQG�SUHYHQWLRQ�RI�VHFRQGDU\�LQIHFWLRQ�E\�YHFWRU�LQVHFWV��LV�KLJKO\�
UHFRPPHQGHG�WR�FRQWURO�WKH�+/%�GLVHDVH��(VWDEOLVKPHQW�RI�3)��FLWUXV�QXUVHU\�V\VWHP�LV�SULPDULO\�
LPSRUWDQW�WR�SUHYHQW�WKH�GLVHDVH�SUHYDOHQFH��6X���������$Q�LQVHFW�SURRI�VFUHHQ�KRXVH�EXLOW�LQ�58$�
KDV� EHHQ� XWLOL]HG� DV� D� UHSRVLWRU\� RI� 3)� FLWUXV� IRXQGDWLRQ� VWRFNV� REWDLQHG� WKURXJK� VKRRW�WLS�
PLFURJUDIW� WHFKQLTXH� �)LJ�� ���� 7KH� ILUVW� DXWKRU��0U�� 6HWKD�� KDV� EHHQ� LQ� FKDUJH� RI� WKH� 3)� FLWUXV�
IRXQGDWLRQ� SURJUDP�� 3URGXFWLRQ� RI� 3)� VHHGOLQJV� KDV� EHHQ� SURPRWHG� E\� XVLQJ� WKH� 3)� VFLRQ�EXG�
GHULYHG� IURP� WKH� IRXQGDWLRQ� WUHHV� LQ� 58$�� )LHOG� GHPRQVWUDWLRQ� RI� 3)� FLWUXV� VHHGOLQJV� ZKLFK�
LQFOXGHV�3XUVDW�VZHHW�RUDQJH��PDQGDULQ�DQG�SXPPHOR�KDV�EHHQ�FRQGXFWHG�E\�'U��%XQWKDQ�RI�58$�
5HFWRU�LQ�%DWWDPEDQJ�DQG�7DNDH�SURYLQFHV��7KH�3)�FLWUXV�VHHGOLQJV�JURZ�YLJRURXVO\�DQG�VWDUWHG�WR�
EHDU�IUXLWV�OX[XULDQWO\�ZLWKLQ���\HDUV�DIWHU�WUDQVSODQWLQJ��
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$�KHDOWK\�FLWUXV�RUFKDUG�SODQWHG�ZLWK�3)�VHHGOLQJV�PD\�RXWOLYH�WKH�JURZHU��+HDOWK\�FLWUXV�KDV�
D�JUHDW�SRWHQWLDO�IRU�VXVWDLQDEOH�KLJK�\LHOG�RYHU�PDQ\�GHFDGHV��SURYLGHG�DSSURSULDWH�KRUWLFXOWXUDO�
DQG�GLVHDVH�PDQDJHPHQW�SUDFWLFHV�DUH�IROORZHG��$FFRUGLQJO\��SURGXFWLRQ�DQG�FXOWLYDWLRQ�RI�3)�DQG�
KLJK�TXDOLW\� QXUVHU\� WUHHV� DUH� IXQGDPHQWDOO\� LPSRUWDQW� FRPSRQHQWV� RI� +/%� PDQDJHPHQW�� ,Q� D�
VFUHHQ�KRXVH�QXUVHU\��HIIHFWLYH�SUHYHQWLYH�PHDVXUHV�WR�FRQWURO�GLVHDVH�FDXVHG�E\�3K\WRSKWKRUD�VSS���
QHPDWRGHV�� DQG� EDFWHULDO� FDQNHU� GLVHDVH� KDYH� WR� EH� SUDFWLFHG�� %XGZRRG� LQFUHDVH� EORFNV� DUH�
HVWDEOLVKHG� DKHDG� RI� WKH� SURGXFWLRQ� RI� 3)� FLWUXV� VHHGOLQJV�� 7KH� EORFNV� FRQWDLQ� FHUWLILHG� SDUHQW�
SODQWV�SURSDJDWHG�E\�XVLQJ�EXGZRRG�IURP�IRXQGDWLRQ�WUHHV�DQG�PDLQWDLQHG�LQ�VFUHHQ�KRXVHV��7KHVH�
WUHHV� PXVW� EH� UHLQGH[HG� SHULRGLFDOO\�� DQG� XVHG� IRU� WKH� EXG�VXSSO\� XS� WR� ���� \HDUV� WR� DYRLG�
UHLQIHFWLRQ� DQG� PXWDWLRQV� RQ� WKH� SURSDJDWHG� VDSOLQJV�� 1HZ� EXGZRRG� LQFUHDVH� EORFNV� PXVW� EH�
SHULRGLFDOO\�HVWDEOLVKHG�ZLWK�FOHDQ�EXGV� IURP�IRXQGDWLRQ� WUHHV��7KH�3)�FLWUXV�URRWVWRFN�VHHGOLQJV�
DUH�SURGXFHG�LQ�VFUHHQ�KRXVHV�ZHOO�FRQVWUXFWHG�ZLWK����PHVK�VFUHHQ�DQG�GRXEOH�GRRUV��6X���������

&LWUXV�RUFKDUGV�WUDQVSODQWHG�ZLWK�3)�VHHGOLQJV�KDYH�EHHQ�YLJRURXVO\�JURZQ��UHVXOWLQJ�LQ�JRRG�
IUXLW�VHWWLQJ��7KH�3)�FLWUXV� WUHHV�FDQ�EH� IUXLWLQJ�DV�HDUO\�DV���\HDUV�DV� ORQJ�DV�DSSURSULDWH�KHDOWK�
PDQDJHPHQW�DQG�FXOWXUDO�SUDFWLFHV� VXFK�DV�ZDWHULQJ�� IHUWLOL]DWLRQ��DQG�SUXQLQJ�DUH�SURYLGHG�DIWHU�
WKH�RUFKDUG�HVWDEOLVKPHQW��+HDOWK�PDQDJHPHQW�RI�SDWKRJHQ�IUHH�FLWUXV�VHHGOLQJV�LQ�RUFKDUGV�QHHGV�
WR�EH�SURSHUO\�SHUIRUPHG�XVLQJ� WKH�IROORZLQJ�VWUDWHJLHV������3URPSW�HOLPLQDWLRQ�RI�+/%�GLVHDVHG�
FLWUXV�WUHHV�DQG�DOWHUQDWLYH�KRVW�SODQWV�DV�LQRFXOXPV�VRXUFHV�WR�SUHYHQW�VSUHDG�RI�+/%�WR�DGMDFHQW�
KHDOWK\� FLWUXV� WUHHV�� ��� 3URWHFWLRQ� RI� SDWKRJHQ�IUHH� WUHHV� IURP� YHFWRU� WUDQVPLVVLRQ� RI� WKH� +/%�
SDWKRJHQ�E\�HIIHFWLYHO\�VSUD\LQJ� LQVHFWLFLGHV�DW�FULWLFDO� VSURXWLQJ�SHULRGV��DQG�ZLWK� ,30�VWUDWHJ\�
VXFK�DV� QDWXUDO� HQHPLHV� ���3URYLGLQJ� WKH� RUFKDUGV�ZLWK� SK\VLFDO� EDUULHUV� IRU� DYRLGLQJ� WKH� YHFWRU�
LQYDVLRQ�DQG�JLYLQJ�QDWXUDO�HQHPLHV�WKH�KDELWDQWV��
�
�
�
�
�
�
�
�
�
�
�
�

)LJ����3DWKRJHQ�IUHH�FLWUXV�IRXQGDWLRQ�VWRFN�NHSW�LQ�WKH�LQVHFW�SURRI�VFUHHQ�KRXVH�
UHSRVLWRU\�LQ�58$�
7KH�DXWKRU��/��VWRRG�QHDUO\�WKH�VHFRQG�DXWKRU��5���LQVSHFWLQJ�3)�IRXQGDWLRQ�SODQWV�

&21&/86,21�$1'�)8785(�3(563(&7,9(6��

&LWUXV� +/%� GLVHDVH� FDXVHG� E\� XQFXOWLYDEOH� SDWKRJHQLF� EDFWHULD� ZDV� REVHUYHG� LQ� PRVW� RI� WKH�
FRPPRQ�FLWUXV�FXOWLYDUV�RI�&DPERGLD��+/%�LV�PDLQO\�WUDQVPLWWHG�WR�FLWUXV�VHHGOLQJ�E\�YHJHWDWLYH�
SURSDJDWLRQ�DQG�VSUHDG�E\�YHFWRU�SV\OOLG�LQ�WKH�ILHOG�LQ�WKH�VDPH�PDQQHU�DV�LQ�RWKHU�$VLDQ�FRXQWULHV���
+/%�KDV� EHFRPH� D� VHULRXV� HSLGHPLF� LQ�PDQ\� FLWUXV� JURZLQJ� DUHDV� LQ�&DPERGLD��7KH� LQWHJUDWHG�
FRQWURO�PHDVXUHV�VXFK�DV�HOLPLQDWLRQ�RI�LQRFXOXP�VRXUFHV��FXOWLYDWLRQ�RI�3)�VHHGOLQJ��DQG�FRQWURO�
RI�YHFWRU�LQVHFW�E\�LQVHFWLFLGH�VSUD\LQJ��DUH�JHQHUDOO\�DSSOLHG�IRU�FRPEDWLQJ�WKH�GLVHDVH���

3URGXFWLRQ�DQG�KHDOWK�PDQDJHPHQW�RI�3)� VHHGOLQJ�DUH�SULPDULO\� LPSRUWDQW� IRU� UHKDELOLWDWLQJ�
FLWUXV� LQGXVWU\�� 3DWKRJHQ� LQGH[LQJ� WHFKQLTXH� LV� LQGLVSHQVDEOH� IRU� +/%�PDQDJHPHQW�� 7KH� DERYH�
PHQWLRQHG� IDFLOLWLHV� DQG� WHFKQRORJ\� KDYH� EHHQ� DOUHDG\� HVWDEOLVKHG� DQG� WUDQVIHUUHG� WR� WKH� 5R\DO�
8QLYHUVLW\� RI� $JULFXOWXUH�� ZKLFK� LV� DEOH� WR� HQKDQFH� SURGXFWLRQ� DQG� KHDOWK\� PDQDJHPHQW� RI� 3)�
VHHGOLQJ� WR�PHHW� LQFUHDVHG� IDUPHUV¶�GHPDQG� LQ� WKH� IXWXUH��7KH� WHFKQLTXHV�RI�KHDOWK�PDQDJHPHQW�
KDYH� WR� EH� LPSURYHG� DQG� UHDGMXVWHG� WR� ORFDO� FRQGLWLRQV� WKURXJK�PRUH� LQWHQVLYH� HSLGHPLRORJLFDO�
VWXGLHV�DQG�ZHOO�DSSOLHG� WR�SURWHFW�3)�WUHHV�IURP�UH�LQIHVWDWLRQ�RI�+/%�DQG�RWKHUV�YLUXV�GLVHDVHV�
HIIHFWLYHO\��
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7KH�DXWKRUV�DUH�JUDWHIXO�WR�)RRG�DQG�)HUWLOL]HU�7HFKQRORJ\�&HQWHU�DQG�5XUDO�'HYHORSPHQW�)RXQGDWLRQ��
7DLZDQ� IRU� WKHLU� HQFRXUDJHPHQW� DQG� ILQDQFLDO� VXSSRUWV� ZKLFK� KDYH� PDGH� LW� SRVVLEOH� IRU� WKH� VHFRQG�
DXWKRU�WR�SURYLGH�VHYHUDO�\HDUV�RI�WHFKQLFDO�DVVLVWDQFH�WR�5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��&DPERGLD�LQ�
HVWDEOLVKLQJ�GLVHDVH�LQGH[LQJ�ODERUDWRU\�DQG�SDWKRJHQ�IUHH�QXUVHU\�V\VWHP�IRU�FLWUXV�UHKDELOLWDWLRQ��:H�
WKDQN�'U��+��,PDL��'HSXW\�'LUHFWRU�RI�))7&�DQG�0UV��&ULVWLQD�3��%HMRVDQR��(QJOLVK�(GLWRU�RI�))7&�IRU�
WKHLU� HGLWLQJ� DQG� FULWLFDO� UHYLHZ� RI� WKLV� PDQXVFULSW�� DQG�0V�� <�� &�� )HQJ� IRU� KHU� KHOS� LQ� W\SLQJ� WKH�
PDQXVFULSW�DQG�HGLWLQJ�ILJXUHV��

5()(5(1&(6�

%RYH��-�0���������+XDQJORQELQJ��$�GHVWUXFWLYH��QHZO\�HPHUJLQJ�FHQWXU\�ROG�GLVHDVH�RI�FLWUXV��-��SODQW�3DWKRO��
����������

&KHQJ��&�3���������6WXGLHV�RQ�µ+XDQJORQJELQJ¶�RI�&KDXNDQ�7DQJRU��-RXU��1HZ�$JU��������������LQ�&KLQHVH���
+XQJ�� 7�+��� +XQJ�� 6�&��� &KHQ�� &�1��� +VX�� 0�+�� DQG� 6X�� +�-�� ������� 'HWHFWLRQ� E\� 3&5� RI� &DQGLGDWXV�

/LEHULEDFWHU�DVLDWLFXV��WKH�EDFWHULXP�FDXVLQJ�FLWUXV�KXDQJORQJELQJ�LQ�YHFWRU�SV\OOLGV��DSSOLFDWLRQ�WR�WKH�
VWXG\�RI�YHFWRU�SDWKRJHQ�UHODWLRQVKLSV��3ODQW�3DWKRORJ\��������������

+XQJ�� 7�+��� :X�� 0�/�� DQG� 6X�� +�-�� ������� 'HYHORSPHQW� RI� D� UDSLG� PHWKRG� IRU� WKH� GLDJQRVLV� RI� FLWUXV�
JUHHQLQJ�GLVHDVH�XVLQJ�WKH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��-��3K\WRSDWKRORJ\����������������

+XQJ��7�+���:X��0�/��DQG�6X��+�-���������,GHQWLILFDWLRQ�RI�WKH�&KLQHVH�ER[�RUDQJH��6HYHULQLD�EX[LIROLD��DV�
DQ�DOWHUQDWLYH�KRVW�RI�WKH�EDFWHULXP�FDXVLQJ�FLWUXV�+XDQJORQJELQJ��(XURSHDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\��
��������������

/RSHV��6�$���������+XDQJORQJELQJ�LQ�%UD]LO���������,QWHUQ��:RUNVKRS��3UHYHQWLRQ�RI�FLWUXV�JUHHQLQJ�'LVHDVH�
LQ�6HYHUHO\�,QIHFWHG�$UHDV��7$55,�-,5&$6��-DSDQ��

0DWVXPRWR�� 7��� :DQJ�� 0�&�� DQG� 6X�� +�-�� ������� 6WXGLHV� RQ� /LNXELQ�� ,Q� :�� &�� 3ULFH� �HG��� 3URF�� �QG�
&RQIHUHQFH�RI�WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�RI�&LWUXV�9LURORJLVWV��,2&9���8QLYHUVLW\�RI�)ORULGD�3UHVV��
*DLQHVYLOOH����������

0L\DNDZD��7��DQG�7VXQR��.���������2FFXUUHQFH�RI�FLWUXV�JUHHQLQJ�GLVHDVH�LQ�WKH�6RXWKHUQ�LVODQGV�RI�-DSDQ��
$QQDOV�3K\WRSDWKRORJLFDO�6RFLHW\�RI�-DSDQ���������������

6X��+�-���������3URGXFWLRQ�DQG�&XOWLYDWLRQ�RI�IUHH�&LWUXV�6DSOLQJV�IRU�&LWUXV�5HKDELOLWDWLRQ�LQ�7DLZDQ��$VLD�
3DFLILF� &RQVRUWLXP� RQ� $JULFXOWXUDO� %LRWHFKQRORJ\� DQG� $VLD� 3DFLILF� $VVRFLDWLRQ� RI� $JULFXOWXUDO�
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