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E\� IDUPHUV� LQ� 6UL� /DQND�� � +RZHYHU�� LQVHFWLFLGHV� FDQ� KDYH� DGYHUVH� HIIHFWV�� LQFOXGLQJ� WKH�
GHYHORSPHQW�RI�LQVHFW�UHVLVWDQFH��SHVW�UHVXUJHQFH��DQG�FKHPLFDO�UHVLGXH�EXLOGXS��)RU�VXVWDLQDEOH�
GHYHORSPHQW�� SHVW� PDQDJHPHQW� V\VWHPV� PXVW� IROORZ� HFRORJLFDO� SULQFLSOHV� DQG� VKRXOG� EH�
HFRQRPLFDOO\�YLDEOH��6LOLFRQ��6L��KDV�JDLQHG�DWWHQWLRQ�DV�DQ�HFR�IULHQGO\��FRVW�HIIHFWLYH�VWUDWHJ\�LQ�
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SRWHQWLDO�RI�6L�DV�D�FUXFLDO�FRPSRQHQW�LQ�HQYLURQPHQWDOO\�IULHQGO\�SHVW�PDQDJHPHQW�VWUDWHJLHV��,Q�
WKLV� H[SHULPHQW�� UHVHDUFK�SORWV� RI� ������P� ZHUH� HVWDEOLVKHG�ZLWK�%J������SDUDFKXWH� VHHGOLQJV�
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5HJLRQDO�5LFH�5HVHDUFK�	�'HYHORSPHQW�&HQWUH��%RPEXZHOD��'XULQJ�WKH���������PDKD VHDVRQ��
SDUDFKXWH�VHHGOLQJV�ZHUH�WUHDWHG�ZLWK����J�DQG����J�RI�JUDQXODU�6L2� �$JULVLOLFD�����J�DQG�����J�RI�
SRZGHUHG�6L2� �DPRUSKRXV� VLOLFD��� DQG� D� FRQWURO� JURXS�ZLWKRXW� 6L� DPHQGPHQW� WR� HYDOXDWH� WKH�
LPSDFW�RI�6L�RQ�WKH�RFFXUUHQFH�RI�PDMRU�LQVHFW�SHVWV�LQ�ULFH��'LIIHUHQW�UDWHV�RI�6L2��ZHUH�DGGHG�WR�
WKH� SDUDFKXWH� WUD\V� DW� WKH� WLPH� RI� VHHGLQJ�� 7ZHQW\�RQH�GD\�ROG� SDUDFKXWH� VHHGOLQJV� ZHUH�
HVWDEOLVKHG� LQ� WKH� UHVHDUFK� ILHOG�� DQG� LQVHFW� SHVW� FRXQWV� ZHUH� WDNHQ� XQGHU� QDWXUDO� LQIHVWDWLRQ�
FRQGLWLRQV��7KH�UHVXOWV�VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�SHUFHQWDJH�RI�LQIHVWHG�JDOOV�RU�WKH�
QXPEHU�RI�%URZQ�3ODQW�+RSSHUV��%3+��DPRQJ�WUHDWPHQWV��7KHUHIRUH��WKH�6L�DSSOLFDWLRQ�UDWHV�ZHUH�
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�S������� LQ� 6L�WUHDWHG� VHHGOLQJV� FRPSDUHG� WR� WKH� FRQWURO�� )XUWKHU�� WKHUH�ZDV� D� VLJQLILFDQW� \LHOG�
LQFUHDVH� �S������� LQ� 6L�WUHDWHG� SORWV� FRPSDUHG� WR� WKH� FRQWURO� 2XU� UHVXOWV� LQGLFDWH� WKDW� 6L�
DPHQGPHQW�DW�WKH�UDWH����J�RI�JUDQXODU�6L2� �$JULVLOLFD��	����J�RI�SRZGHUHG�6L2� �DPRUSKRXV�
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