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����/LWHUDWXUH�UHYLHZ�RQ�UDWWDQ�SURGXFWV�DQG�UDWWDQ�VKRRW,QWURGXFWLRQ5DWWDQV� DUH� FOLPELQJ� SDOPV� WKDW� KDYH� EHHQ� XWLOL]HG� IRU� FHQWXULHV� LQ�VHYHUDO�$VLDQ�FRXQWULHV�DQG�WKHLU�HFRQRPLF�LPSRUWDQW�LV�VHFRQG�WR�WKH�IRUHVW�WUHHV�����5DWWDQV� DUH� PDLQO\� XVHG� WR� PDNH� IXUQLWXUH� KRXVH� KROG� XWHQVLOV� DQG�KRPH� GHFRUDWRUV�� ���� +RZHYHU�� WKH� XVH� RI� UDWWDQ� VKRRWV� DV� YHJHWDEOH� KDV�EHHQ�PHQWLRQHG� LQ�PDQ\� DUHDV�� $FFRUGLQJ� WR� �5HQXND�� ���� 5DWWDQuV� \RXQJ�OHDYHV��URRWV�DQG�VKRRW�WLS�KDV�EHHQ�XVHG�DV�PHGLFLQH�DQG�DV�YHJHWDEOH�E\�VRPH�LQGLJHQRXV�SHRSOH�LQ�%DQJODGHVK�6RPH� SHRSOH� LQ� 7KDLODQG� DQG� DOVR� LQ� WKH� /DR� 3HRSOHuV� 'HPRFUDWLF�5HSXEOLF� XVHV� \RXQJ� UDWWDQ� VKRRW� DV� YHJHWDEOH� WRR�� 7KH� )RUHVW� 5HVHDUFK�RIILFH��5R\DO� )RUHVW�'HSDUWPHQW� RI� 7KDLODQG� LV� QRZ� ODXQFKLQJ� DQ� H[WHQVLRQ�SURJUDPPH�RQ�JURZLQJ�UDWWDQV�IRU�HGLEOH�VKRRWV�LQ�WKH�QRUWKHDVWHUQ�DQG�DLPV�DW�H[WHQGLQJ�LW�WR�WKH�QRUWK��WKH�FHQWUDO�SDUW�DQG�DOVR�WR�WKH�VRXWK�,Q�7KDLODQG�WKHUH�DUH�PRUH�WKDQ������UDLV�������UDLV� ���KHFWDUH��HGLEOH�UDWWDQ�VKRRW�LQ�9DULM�SKRRP��D�GLVWULFW�RI�6DNRO�1DNKRQ�SURYLQFH��$QG�UHFHQWO\�WKH� UDWWDQ� IRU� HGLEOH� VKRRW� KDV� EHHQ� FXOWLYDWHG� DW� %DQ� 1RQ�VXND� SKRRP��.DELQEXUL�GLVWULFW��3UDMLQEXUL�SURYLQFH��7KHVH� UDWWDQV�JLYH�VKRRWV� WKURXJKRXW�WKH�\HDU�DQG� WKH\�JLYH�PRUH� VKRRWV� LQ� UDLQ\� VHDVRQ�� 7KH� UDWWDQ� VKRRWV� DUH�PRVWO\�XVHG� WR�PDNH�D�FXUU\�FDOOHG�v.DQJ�RP�YLQHw��+RZHYHU�� WKH\�FDQ�EH�IULHG� DV� RWKHU� YHJHWDEOHV�� %XW� WKH� VKRRWV� KDYH� WR� EH� EODQFKHG� WR� UHGXFH�ELWWHUQHVV�EHIRUH�IU\LQJ�7KH� VWXG\� RQ� UDWWDQ� SODQWDWLRQ� IRU� HGLEOH� VKRRW� RQ� 6DNRO 1DNKRQSURYLQFH�E\�:DQLGD DQG�<DQ\RQJ����� KDG�JLYHQ�PDQ\�YDOXDEOH�VRXUFHV�IRU�



�
VKRRW�SURFHVVLQJ�VXFK�DV�WKH�VKRRW�SURGXFHG�LQ�D�GD\�GXULQJ�UDLQ\�VHDVRQ�WDEOH���� WKH� FRPSDULVRQ� RI� WKH� VKRRWV� SURGXFHG� LQ� UDLQ\� VHDVRQ� DQG� GU\�VHDVRQ�DQG�DOVR� WKH�FRVW�EHQHILW�RI� UDWWDQ�FXOWLYDWLRQ� LQ��� UDLV�DUH�VKRZQ� LQ�WDEOH���DQG���7KH�VWXG\�RQ�UDWWDQ�QXWULWLYH�YDOXHV�IRU�HGLEOH�VKRRW�E\�+X�&KDR�=KRQJ��������DQG�/LX�<DRURQJ�HW�DO���������KDV�UHSRUWHG�DERXW�WKH�QXWULWLYH�YDOXHV�RI�&DODPXV�VS��DQG�&DODPXV�6LPSOLFLIROLXV � 7KH�GHWDLO�LV�VKRZ�LQ�WDEOH���

)LJ��� (GLEOH�UDWWDQ�VKRRW
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7DEOH�� 7KH�TXDQWLW\�RI�UDWWDQ�VKRRWV�LQ�UDLQ\�VHDVRQ�

'LVWULFW 1R��RIGLVWULEXWRUV 1R��RI�VKRRWVSHU�RQHGLVWULEXWRU 1R��RI�VKRRW�SHUGD\0XDQJ �� ��� �����.RRWEDUN �� ��� �����.XVXPDO � �� ��.DPWDNOD � ��� ���7RZQJR\ � �� ���1DPRRQ � �� ���%DQPXDQJ � �� ���3DQQDQLNRP � �� ���3DQJNRQ � �� ���9DQRUQQLYDV � ��� ���9DULMDSKXP � �� ���.RNVULVXSDQ � �� ���6DZDQJGDQGLQ � �� ���6RUQJGRZQ � �� ���$JDVDPQXD\ � ��� ���7RWDO �����



�
7DEOH�� 7KH�HVWLPDWHG�SURGXFWLRQ�RI�UDWWDQ�VKRRWV�LQ�������8QLW��VKRRW��LQ�6DNRQ�1DNKRQ�SURYLQFH�

/RFDOLW\�'LVWULFW� 3HU�GD\�UDLQ\�VXUYH\�
5DLQ\VHDVRQ����GD\V�

'U\�VHDVRQ����SURGXFWLRQ�HVWLPDWHG� 7RWDO
0XDQJ ����� ������� ������ �������.RRWEDUN ����� ������� ������ �������.XVXPDO �� ����� ����� �����.DPWDNOD ��� ����� ����� ������7RZQJR\ ��� ������ ����� ������1DPRRQ ��� ������ ����� ������%DQPXDQJ ��� ������ ����� ������3DQQDQLNRP ��� ������ ������ ������3DQJNRQ ��� ������ ����� ������9DQRUQQLYDV ��� ������ ����� ������9DULMDSKXP ��� ������ ������ ������.RNVULVXSDQ ��� ������ ����� ������6DZDQJGDQGLQ ��� ������ ����� ������6RUQJGRZQ ��� ������ ����� ������$JDVDPQXD\ ��� ������ ����� ������7RWDO ����� ������� ������� �������
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7DEOH�� 7KH�FRVW�EHQHILW�DQDO\VLV�RI�UDWWDQ�FXOWLYDWLRQ�LQ���UDLV�<HDU,WHP � � � � �&RVW� 3ORXJKLQJ�WZLFH� 6HHGOLQJ��������[����%�� /DERXU�FRVW���PHQ�[����%�[����GD\V����PHQ�[����%�[����GD\V����PHQ�[����%�[����GD\V����PHQ�[����%�[����GD\V�� $JULFXOWXUH�WRROV� 7RROV�IRU�KDUYHVWLQJ� $FFHVVRULHV�IRU�VHHGOLQJSURGXFWLRQ� ,QWHUHVWV
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��������7RWDO�FRVW$FFXPXODWLYH�FRVW ������������ ����������� ������������������ ������������������ ������������������5HYHQXH� 6KRRW�TXDQWLW\��XQLW��VKRRW�� 6KRRW���%�VKRRW��UHYHQXH� 6HHGOLQJ�TXDQWLW\� 6HHGOLQJ����%�VHHGOLQJ�UHYHQXH� 7RWDO�UHYHQXH
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�
7DEOH�� $�FRPSRVLWLRQ�RI�1XWULWLYH�9DOXHV�LQ�(GLEOH�5DWWDQ�6KRRW��%DPERR�VKRRW�DQG�9HJHWDEOHV�6SHFLHV (QHUJ\.FDO����J 3URWHLQPJ����J )DWSHUFHQW )LEHUPJ����J 7RWDO�VXJDUPJ����J &DSSP 0JSSP =QSSP&DODPXV�VS� ���� ���� ���� ���� ���� ���� ������ ����&DODPXV6LPSOLFLIROLXV ���������� �������� ���������� ������ ���� ������ �������� ����������'DHPDURFURSH0DUJDULWDH%DPERR�VKRRW����YDULHWLHV�

�� ���� ���� ��� ���� �� � �

9HJHWDEOHV����YDULHWLHV� ����� ���� ���� ��� ���� �� � �
+8�&KDR]KRQJ�������/LX�<DRURQJ HW�DO�������



�
'HYHORSPHQW�RI�UDWWDQ�IRU�HGLEOH�VKRRWV�LQ�WKH�/DR�3HRSOHuV�'HPRFUDWLF�5HSXEOLF����$OWKRXJK�JOREDOO\�UDWWDQ�LV�VHHQ�SULQFLSDOO\�DV�D�FDQH�SURGXFLQJ�SODQW��LQ�WKH�/DR�3HRSOHuV�'HPRFUDWLF�5HSXEOLF��DQG�DOVR�LQ�QRUWKHDVWHUQ�7KDLODQG��UDWWDQV� DOVR� VXSSO\� HGLEOH� VKRRW� WLSV�� 7KHVH� DUH� FRQVXPHG� ORFDOO\� RU�H[SRUWHG� WR�6RXWKHDVW�$VLDQ�FRPPXQLWLHV� LQ�)UDQFH�� WKH�8QLWHG�6WDWHV�DQG�HOVHZKHUH�7KH�WUDGH�LQ�HGLEOH�UDWWDQ�VKRRWV�IURP�ZLOG�SODQWV�LQ�ODUJH��XQTXDQWLILHG�DQG�HVVHQWLDOO\�XQUHJXODWHG��'DHPRQRURSV�MHQNLQVLDQD WKULYHV�LQ�WKH�QRUWK�LQ�DUHDV�RI�VKLIWLQJ�FXOWLYDWLRQ�DQG�DSSHDUV�WR�EH�WKH�PDLQ�VRXUFH�RI�VKRRWV�IRU�WKH�PDUNHWV� WKHUH�� ,WV�SURIXVHO\�FOXVWHULQJ�FOXPSV�VXUYLYH� ILUH��GHIRUHVWDWLRQ�DQG�UHSHDWHG�VKRRW�UHPRYDO�YHU\�ZHOO��7KH�FDQH�RI�WKLV�VSHFLHV�LV�QRW�KLJKO\�VRXJKW�DIWHU��VR�WUDGH�LQ�LWV�VKRRWV�KDV�OLWWOH�HIIHFW�RQ�RYHUDOO�FRPPHUFLDO�FDQH�SURGXFWLRQ��+RZHYHU�� LQ�VRPH�SODFHV�YDOXDEOH�FDQH�SURGXFLQJ�VSHFLHV�DUH�WDUJHWHG��DQG�WKLV�WUDGH�LV�RI�JUHDWHU�FRQFHUQ�5DWWDQ� SODQWDWLRQ� GHYHORSPHQW� LV� EHJLQQLQJ� WR� JHW� XQGHU� ZD\� LQ� WKH�FRXQWU\�� DQG� SODQWDWLRQV� IRU� HGLEOH� VKRRW� SURGXFWLRQ� DUH� D� G\QDPLFDOO\�JURZLQJ� VXEVHFWRU�� 6PDOO�VFDOH� QXUVHU\� WUDLOV� KDYH� EHHQ� PDGH� IRU� VL[� RU�VHYHQ�VSHFLHV�ZLWK�FRPPHUFLDO�SRWHQWLDO��2QO\�RQH�RU�WZR�YHU\�VPDOO�WULDOV�RI�SODQWDWLRQV� IRU� FDQH� SURGXFWLRQV� KDYH� EHJXQ�� EXW� RQH� VSHFLHV� �&DODPXV�WHQXLV��KDV�DOUHDG\�EHFRPH�D�PDMRU�FRPPHUFLDO� VXFFHVV� LQ�SODQWDWLRQV� IRU�HGLEOH� VKRRW�SURGXFWLRQ� �6HQJGDOD�DQG�(YDQV��������%HOFKHU�� ������(YDQV�DQG�6HQJGDOD�� �������0DQ\� ILHOGV� EHJLQ� SURGXFLQJ� VDOHDEOH� VKRRWV� RQO\� D�\HDU�RU�VR�DIWHU�SODQWLQJ�DQG�FDQ�WKHQ�EH�KDUYHVWLQJ�PRQWKO\�IRU�PDQ\�\HDUV�WKHUHDIWHU�� RIIHULQJ� D� UHWXUQ� WKDW� LV� FRPSHWLWLYH� ZLWK� ULFH� SURGXFWLRQ�� 5DWWDQ�SUHIHUV�VLWHV�ZKHUH�UHJXODU�IORRGLQJ�ZRXOG�GDPDJH�PRVW�RWKHU�FURSV�



�
,Q� WKH� /DR� 3HRSOHuV� 'HPRFUDWLF� 5HSXEOLF� WKH� WHFKQLTXHV� IRU� UDWWDQ�FXOWLYDWLRQ�IRU�HGLEOH�VKRRW�SURGXFWLRQ�ZHUH�ILUVW�GHYHORSHG�LQ�������LQVSLUHG�E\� ODUJH�VFDOH� FRPPHUFLDO� SODQWLQJ� LQ� 7KDLODQG� RI� WKUHH� VSHFLHV� �PDLQO\�&DODPXV YLPLQDOLV ZLWK�VRPH�&DODPXV VLDPHQVLV DQG�&��WHQXLV��ZKLFK�EHJDQ�WKUHH�\HDUV�HDUOLHU� �-DUHQUDWWDZRQJ��������(YDQV�DQG�6HQJGDOD�� ������ ,W� LV�HVWLPDWHG�WKDW�PRUH�WKDQ����SODQWHUV�KDYH�SODQWHG�DUHDV�RI�PRUH�WKDQ�����KD�SODQWHG�LQ�DW�OHDVW�ILYH�SURYLFHV�7KH�RXWORRN�IRU�H[SDQGLQJ�HGLEOH�VKRRW�SURGXFWLRQ�LV�PXFK�EHWWHU�WKDQ�WKDW� IRU� FDQH� SURGXFWLRQ�� 7KHUH� LV� D� ODUJH� GRPHVWLF� PDUNHW�� DQG� WKH� /DR�3HRSOHuV�'HPRFUDWLF�5HSXEOLF�FRPSOHWHV�RQO\�ZLWK�7KDLODQG�LQ�VXSSO\LQJ�WKH�H[SRUW�PDUNHW��)XUWKHUPRUH��SODQWLQJ�LV�VSUHDGLQJ�UDSLGO\�ZLWKRXW�WKH�QHHG�RI�VSHFLDO�SROLF\�VXSSRUW�EHFDXVH��XQOLNH�FDQH��VKRRWV�RI�&��WHQXLV RIIHU�D�UDSLG�DQG�SURYHQ�UHWXUQ�RQ�WKH�RSHQ�PDUNHW�7KH� HGLEOH� VKRRW� VHFWRU� VHHPV� WR� EH� WKH� PRVW� SURPLVLQJ� DUHD� IRU�VXSSRUW� RI� UDWWDQ� GHYHORSPHQW�� 7KH� /DR� )RUHVWU\� 5HVHDUFK� &HQWUH�� 2[IRUG�8QLYHUVLW\�DQG�.HZ�*DUGHQV��WKH�ODWWHU�WZR�DUH�LQ�WKH�8QLWHG�.LQJGRP��KDYH�GUDZQ�XS�D�SURJUDPPH��DQG�IXQGV�DUH�FXUUHQWO\�EHLQJ�VRXJKW�7KH� VKRRW� VXEVHFWRU� FRXOG� DOVR� RIIHU� VRPH� VSLQ�RII� EHQHILWV� IRU� WKH�FDQH� VHFWRU�� 7KH� SODQWDWLRQV� KDYH� OLWWOH� SRWHQWLDO� IRU� FRQYHUVLRQ� WR� FDQH�SURGXFWLRQ� EHFDXVH� WKH� UDWWDQ� LV� JURZQ� LQ� RSHQ� VXQ� ZLWK� QR� DYDLODEOH�FOLPELQJ� VXSSRUWV�� +RZHYHU�� WKH� DEXQGDQFH� RI� FKHDS� VHHGOLQJ� DQG� WKH�ZLGHVSUHDG� H[SHUWLVH� LQ� JURZLQJ� WKHVH� VSHFLHV�ZLOO�PDNH� FDQH� SODQWDWLRQV�HDVLHU�WR�HVWDEOLVK�LI�HFRQRPLF�FRQGLWLRQV�EHFRPH�DWWUDFWLYH�LQ�WKH�IXWXUH�



�
3URSHUWLHV�DQG�XVHV�RI�UDWWDQ5DWWDQV� DUH� YHU\� XVHIXO� LQ� SKDUPDFHXWLFDO�� 6RPH� W\SHV� RI� UDWWDQV� IRU�H[DPSOH &DODPXV� URWDQJ /LQQ��� &DODPXV� RUQDWXV� %OXPH�� DQG� &DODPXV�DFDWKRSK\OOXV %HFF��(WF��XVH�ZKROH�SODQW�IRU�PDNLQJ�PHGLFLQH�3HUU\�� /�� 0�� ������� UHSRUWHG� WKDW� &DODPXV� DFDWKRSK\OOXV %HFF�� ,V�SUHVVFULEHG� IRU� WUHDWLQJ� PDODULD� DQG� MDXQGLFH�� WKH� URRWV� DUH� SDUW� RI� D�FRPSRXQG�SUHSDUDWLRQ�DJDLQVW�QDXVHD�%XUNLOO��,�+���������IRXQG�WKDW�&DODPXV�RUQDWXV�%OXPH��WKH�DVKHV�RI�LWV�VWHP�DUH�XVHG�LQ�WUHDWLQJ�FKURPLF�RU�UHWXUQLQJ��\DZV���$Q�LQIXVLRQ�RI�WKH�URRW�LV�GUXQN�WR�OHVVHQ�SDLQ�LQ�FKLOG�ELUWK�DQG�HWKDQRO�������H[WUDFW�RI�DHULDO�SDUWV�DQWLDQHHU�,Q� FHQWUDO� DQG� VRXWK� ,QGLD� IRXQG� WKDW� WKH�&DODPXV� URWDQJ /LQQ��� WKH�URRWV� DUH� DVWULQJHQW�� DFULG� ELWWHU�� FRROLQJ�� H[SHFWRUDQW�� DOH[HWHULF��DQWLG\VHQWHULF�� K\SRWHQVLYH��GHSXUDWLYH�� DQWLLQIODPPDWRU\�� GLXUHWLF�� IHEULIXJH�DQG� WRQLF��7KH� OHDYHV�DUH�DFULG��ELWWHU��FRROLQJ��DVWULQJHQW�DQG� OD[DWLYH�DQG�DUH�XVHIXO�LQ�YLWLDWHG�FRQGLWLRQV�RI�SLWWD��VNLQ�GLVHDVHG��OHSURV\�DQG�SUXULWXV���7KH�VHHGV�DUH�DVWULQJHQW��DFULG��VRXU��GHSXUDWLYH�DQG�H[SHFWRUDQW��DQG�DUH�XVHIXO�LQ�YLWLDWHG�FRQGLWLRQV�RI�NDSKD��FRXJK��VNLQ�GLVHDVHV�DQG�SUXULWXV���7KH�VSURXWV�DUH�DFULG��VZHHW�DQG�WKHUPRJHQL�DQG�DUH�XVHIXO�LQ�WLWKHG��FRQGLWLRQ�RI�YDWD�DQG�NDSUD���6DOD�������



��
�� 5DWWDQ�VKRRW�SURGXFWLRQV��&DQQLQJ��VXQ�GU\LQJ�DQG�GHK\GUDWLRQ�RI�UDWWDQ�VKRRW,QWURGXFWLRQ$V�IUXLWV�DQG�YHJHWDEOHV�DUH�SHULVKDEOH�LWHPV��WKHUHIRUH�WKHVH�FDQ�QRW�EH� VWRUHG� ZLWKRXW� SXWUHIDFWLRQ� XQGHU� RUGLQDU\� FRQGLWLRQV�� 7KLV� DLP� FDQ� EH�DFKLHYHG� HLWKHU� E\� VXQ�GU\LQJ� RU� E\� GHK\GUDWLRQ�� WKH� IRUPHU� RQH� EHLQJ�VXLWDEOH�IRU�WURSLFDO�DQG�VXEWURSLFDO�UHJLRQV�ZKLOH�WKH�ODWWHU�RQH�FDQ�EH�XVHG�DQ\ZKHUH�� ZKLFK� LQYROYHV� GU\LQJ� RI� IUXLWV� DQG� YHJHWDEOHV� XQGHU� FRQWUROOHG�WHPSHUDWXUH�DQG�KXPLGLW\�FRQGLWLRQV��7KLV�LV�PRUH�FRPPRQ��PRGHUQ�PHWKRG�DQG�H[WHQVLYHO\�XVHG�WKURXJKRXW�WKH�ZRUOG�$�SDUW�IURP�GU\LQJ�GHK\GUDWLRQ��FDQQLQJ�LV�DQRWKHU�YLWDO�DVSHFW�RI�WKHLU�SUHVHUYDWLRQ�� ,Q� FDQQLQJ� DOVR� WKH� WHFKQLTXH� DGRSWHG� LV� QRW� XQLYHUVDO� DQG�QHHG� FKDQJLQJ� FRQGLWLRQV� IRU� GLIIHUHQW� IUXLWV� DQG� YHJHWDEOHV�� 7KLV� WRR�UHTXLUHV�FHUWDLQ�SUHFRQGLWLRQV�WR�EH�IXOILOOHG�EHIRUH�WKH\�DUH�DFWXDOO\�FDQQHG�'LIIHUHQW� IUXLWV�DQG�YHJHWDEOHV�UHTXLUH�GLIIHUHQW� W\SHV�RI�FDQV��YDU\LQJ�VWUHQJWKV�RI�EULQH�RU�VXJDU�V\UXS��H[KDXVW�FRQGLWLRQ�DQG�SURFHVVLQJ�WLPHV�5DWWDQ�VKRRW�LV�D�YHJHWDEOH��VR�LW�LV�LQFOXGHG�ZLWK�RWKHU�YHJHWDEOHV�5DZ�PDWHULDO�5DWWDQ�VKRRW��ZKLFK� LV�XVHG� IRU�FDQQLQJ��VXQ�GU\LQJ�RU�GHK\GUDWLRQ� LV�WKH�VRIW�HGLEOH�SDUW�RI� WKH�VKRRW�DIWHU� UHPRYLQJ� WKH�KDUG�FRYHULQJ�SDUW�� ,W� LV�ZKLWH�RU�FUHDP�LQ�FRORU�ZLWK�D�OLWWOH�ELWWHU�FKDUDFWHULVWLF�WDVWH��7KH�WDVWH�ZKLFK�LV�DFFHSWHG�E\�FRQVXPHUV�



��
3UH�WUHDWPHQW�5DWWDQ�VKRRW�DIWHU�SHHOLQJ�JHWV�GHWHULRUDWLRQ�UDSLGO\�GXH�WR�R[LGDWLRQ�RI�HQ]\PHV��7KLV�FDQ�EH�VWRSSHG�E\�NHHSLQJ� WKH�SHHOHG�VKRRW� LQ�����SHUFHQW�VRGLXP�PHWDELVXOSKLWH VROXWLRQ�&DQQLQJ�RI�UDWWDQ�VKRRW9DULRXV�SURFHVVHV�IRU�FDQQLQJ�RI�UDWWDQ�VKRRW��� &XWWLQJ�DQG�JUDGLQJ�7KH� UDWWDQ� VKRRWV� DUH� FXW� LQWR� HTXDO� OHQJWK� DQG� WKH\� DUH� JUDGHG� WR�REWDLQ�D�SDFN�RI�XQLIRUP�TXDOLW\�DV�UHJDUGV�WR�VL]H��FRORU�HWF��� 3UH�WUHDWPHQW�'XULQJ� FXWWLQJ� DQG� JUDGLQJ� WKH� VKRRWV� DUH� SXW� LQ� ���� SHUFHQW� VRGLXP�PHWDELVXOSKLWH�VROXWLRQ��� %ODQFKLQJ�7KH� FXW� VKRRWV� DUH� EODQFKHG� LQ� ���� SHUFHQW� VRGLXP� PHWDELVXOSKLWHVROXWLRQ� DFLGLILHG�ZLWK� ���� SHUFHQW� FLWULF� DFLG�� 7KH� EODQFKLQJ� WLPH� WDNHV� ��PLQXWHV�� IROORZV� E\� FRROLQJ� LQ� ���� SHUFHQW� VRGLXP�PHWDELVXOSKLWH� VROXWLRQ�7KLV�ZLOO�KHOS�WR�HOLPLQDWH�PLFURRUJDQLVP�LQDFWLYDWH�HQ]\PHV�DQG�DOVR�UHGXFHELWWHUQHVV�RI�WKH�UDWWDQ�VKRRWV��� &DQ�ILOOLQJ�7KH�FDQV�DUH�ILOOHG�ZLWK�HLWKHU���SHUFHQWV�KRW�EULQH�VROXWLRQ�RU�����%UL[KRW�V\UXS�VROXWLRQ��� ([KDXVWLQJ�,W�LV�QHFHVVDU\�WR�UHPRYH�DOO�DLU�IURP�WKH�FRQWHQWV�
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