
5HVHDUFK 

6RLOV� FRQVWUXFWHG� IURP� ZDVWH� PDWHULDOV� KDYH� EHHQ�
GHPRQVWUDWHG� DV� FDSDEOH� RI� VXSSRUWLQJ� SODQW� JURZWK� DW� WKH�
(GHQ� 3URMHFW�� &RUQZDOO�� $� IXUWKHU� DPHQGPHQW� WR� WKH� (GHQ�
6RLO��DGGLWLRQ�RI�ELRFKDU��ZDV�VXEVHTXHQWO\�VKRZQ�WR�HQKDQFH�
SODQW� JURZLQJ� FRQGLWLRQV� E\� LQFUHDVLQJ� QLWURJHQ� DQG� FDUERQ�
UHWHQWLRQ��DQG�LPSURYLQJ�PRLVWXUH�FRQWHQW�>�@�� 

$�5H&RQ�6RLO�WULDO�DW�WKH�/RVW�*DUGHQV�RI�+HOLJDQ��&RUQZDOO��
FRPSDUHG�D�UHFRQVWUXFWHG�VRLO��FRPSRVWHG�JUHHQ�ZDVWH��EDUN�
DQG�VDQG���DORQJVLGH�GRXEOH�GLJJLQJ��PXOFK��DQG�FRQWURO�
DUHDV��7KH�UHFRQVWUXFWHG�VRLO�KDG�DQ�LQFUHDVHG�FDUERQ�
VWRUDJH�SRWHQWLDO�FRPSDUDEOH�WR�GRXEOH�GLJJLQJ��DQG�SURGXFHG�
D�YLDEOH�FURS�LQ�LWV�ILUVW�VHDVRQ�>�@� 

6LPLODUO\��D�5H&RQ�6RLO�VWXG\�LQ�1RUPDQG\��)UDQFH��IRXQG�WKDW�
UHFRQVWUXFWHG�VRLOV�XVLQJ�GUHGJHG�VHGLPHQW��D�QXWULHQW-�ULFK�
PHGLXP��DOVR�SURYLGHG�D�YLDEOH�JURZLQJ�PHGLXP��7KLV�ZRUN�
DOVR�IRXQG�WKDW�PHWDO�DFFXPXODWLRQV�RI�FRSSHU�DQG�]LQF�LQ�WKH�
FURS�ZHUH�EHORZ�VDIH�OHYHOV��DQG�FRXOG�EH�UHGXFHG�IXUWKHU�
WKURXJK�HOHFWUR-NLQHWLF�UHPHGLDWLRQ�>�@� 

�����5HFRQVWUXFWLRQ�RI�VRLOV��XVLQJ�PDWHULDOV�
WKDW�W\SLFDOO\�JR�WR�ZDVWH��KDV�SURYHQ�

WR�EH�D�YLDEOH�PHWKRG�IRU�LPSURYLQJ�
VRLO�KHDOWK�DQG�IXQFWLRQ��� 

&RQFHSW 

([FDYDWHG� VRLOV�� SDUWLFXODUO\� DW�
EURZQILHOG� VLWHV�� DUH� OLNHO\� WR� UHTXLUH�
WUHDWPHQW� IRU� WKHLU� WUXH� YDOXH� WR� EH�
UHDOLVHG� 

&XUUHQWO\�� WKURXJK� &/�$,5(¶V� 'HILQLWLRQ� RI�:DVWH�� &RGH� RI�
3UDFWLFH�VFKHPH��'R:�&R3���SURMHFWV�LQ�(QJODQG�DQG�:DOHV�
UHPHGLDWH� VRLOV� IRU� UH-XVH� E\� UHGXFLQJ� RU� UHPRYLQJ�
FRQWDPLQDQWV� DQG� LPSURYLQJ� FRQGLWLRQ� ZLWK� KXPDQ� KHDOWK�
DQG�FRQWUROOHG�ZDWHUV� LQ�PLQG��+RZHYHU��DOWKRXJK�VRLOV�PD\�
EH�IXUWKHU�DOWHUHG�IRU�JHRWHFKQLFDO�VXLWDELOLW\��DW�SUHVHQW�OLWWOH�
LV�GRQH�WR�LPSURYH�WKH�HFRORJLFDO�IXQFWLRQDOLW\�RI�WKH�VRLO�� 

7KURXJK� LWV� UHVHDUFK� DQG� HQJDJHPHQW�� WKH� 5H&RQ� 6RLO�
SURMHFW�KDV�LQFUHDVHG�DZDUHQHVV�RI�KRZ�ZDVWH�PDWHULDOV�FDQ�
EH� XVHG�� &RPELQLQJ� ZDVWH� VRLOV� DQG� VHGLPHQWV� ZLWK� RWKHU�
UHDGLO\� DYDLODEOH� FRPSRQHQW�PDWHULDOV� FDQ� KHOS� DGDSW� ORFDO�
VRLOV� WR� EHWWHU� VXLW� WKHLU� HQG-XVH�� $PHQGPHQWV� WR� VRLO� FDQ�
LPSURYH� HFRORJLFDO� IXQFWLRQDOLW\��
LQFUHDVH� FDUERQ� VHTXHVWUDWLRQ�� RU�
LQFUHDVH� PRLVWXUH� UHWHQWLRQ� DQG� LQ�
GRLQJ� VR� FDQ� UHGXFH� VRLO�
GLVSODFHPHQW�DQG��UHGXFH�WKH�TXDQWLW\�
RI�VRLOV�VHQW�WR�ODQGILOO�DFURVV�LQGXVWU\� 

$SSOLFDWLRQ 

$V� ZH� EXLOG� JUHDWHU� DSSUHFLDWLRQ�
IRU� WKH� YDOXH� DQG� IXQFWLRQV� RI� VRLOV��

DQG� VWULYH� WR� PD[LPLVH� WKHLU� SRWHQWLDO�
WKURXJK�UHFRQVWUXFWLRQ��LW�LV�LPSRUWDQW�WR�HQVXUH�

WKH�ZRUN�RI�5H&RQ�6RLO�KDV�UHDO-ZRUOG�DSSOLFDWLRQ� 

,Q� WKH�8.�� KDQGOLQJ� H[FHVV� VRLOV�PHDQV�ZRUNLQJ�ZLWKLQ� WKH�
IUDPHZRUN� RI� ZDVWH� DQG� ODQG� TXDOLW\� OHJLVODWLRQ�� 536� ����
SURYLGHV� JXLGDQFH� RQ� WKH� XVH� RI� PDQXIDFWXUHG� WRSVRLO� >�@����
$OWHUQDWLYHO\��XVH�RI�'R:�&R3�FDQ�KHOS�QDYLJDWH�WKH�LVVXH� 

)L[HG� 6RLO� 7UHDWPHQW� )DFLOLWLHV� �)67)�� FDQ� DFFHSW� ZDVWH�
IURP�D�YDULHW\�RI�SURGXFHUV��([FDYDWHG�ZDVWHV�DUH�WDNHQ�WR�D�
)67)�� DFFRPSDQLHG� ZLWK� UHOHYDQW� VLWH� GDWD�� DQG� GHSRVLWHG�
DV�ZDVWH��7KHVH�IDFLOLWLHV�DUH�DEOH�WR�UHPHGLDWH�WKH�VRLOV�DQG�
VWRUH�WKHP�LQ�LGHQWLILDEOH�SDUFHOV��2QFH�D�VXLWDEOH�HQG�XVHU�LV�
HVWDEOLVKHG��DQG�FULWHULD�VHW�RXW�ZLWKLQ�WKH�'R:�&R3�DUH�PHW��
WKH�)67)�FDQ�DUUDQJH�WUDQVIHU�WR�WKH�UHFHLYHU�VLWH�� 

7KLV� HVWDEOLVKHG� PHFKDQLVP�
SURYLGHV� D� SRWHQWLDO� PHWKRGRORJ\�
DQG� YHQXH� IRU� VRLO� UHFRQVWUXFWLRQ�
DV�HQYLVDJHG�WKURXJK�5H&RQ�6RLO��
)RU� IXUWKHU� GHWDLO�� SOHDVH� UHIHU� WR�
WKH�IXOO�'R:�&R3�GRFXPHQW�>�@� 

&RQWH[W 

6RLOV� DUH� D� ILQLWH� QDWXUDO� UHVRXUFH� WKDW� SURYLGH� QXPHURXV�
HFRV\VWHP� VHUYLFHV�� µ2QH� KHFWDUH� RI� WRSVRLO�� WKH� PRVW�
SURGXFWLYH� VRLO� OD\HU�� FDQ� FRQWDLQ� XS� WR� �� WRQQHV� RI� OLYLQJ�
RUJDQLVPV� DQG� LW� FDQ� WDNH�PRUH� WKDQ� ���� \HDUV� WR� IRUP� D�
�FP�WKLFNQHVV¶� >�@��'HVSLWH� LWV�YDOXH��VRLO� LV�EHLQJ�GHJUDGHG�
DW� D� KLJK� UDWH�� 7KLV� IUHTXHQWO\� OHDGV� WR� ELRGLYHUVLW\� ORVV��
IORRGLQJ�DQG�HURVLRQ�>�@�� 

7KH�FDUERQ�VWRUDJH�RI� VRLO�DFFRXQWV� IRU�DSSUR[LPDWHO\�����
RI� WKH� WRWDO� FDUERQ� LQ� WHUUHVWULDO� HFRV\VWHPV�� 3RRU� VRLO�
PDQDJHPHQW��LPSURSHU�VWRUDJH�DQG�XQVXVWDLQDEOH�WUHDWPHQW�
FRQWULEXWHV� WR� DQ� LQFUHDVH� LQ� DWPRVSKHULF� FDUERQ� DQG� D�
KLJKHU�FDUERQ�IRRWSULQW�>�@�� 

,Q�WKH�ODWHVW�GDWD��DOPRVW�WZR�WKLUGV�RI�ZDVWH�JHQHUDWHG�LQ�WKH�
8.� FDQ� EH� DWWULEXWHG� WR� µ6RLOV¶� �a��� PLOOLRQ� WRQQHV�� DQG�
µ0LQHUDO�:DVWHV¶� �a���PLOOLRQ� WRQQHV�� >�@��'LVSRVDO�RI� WKHVH�
PDWHULDOV� DUH� D� FRVWO\� DFWLYLW\� WKDW� KDV� KLVWRULFDOO\� EHHQ�
VWDQGDUG�SUDFWLFH�ZLWKLQ�WKH�FRQVWUXFWLRQ�LQGXVWU\� 

7KHVH� IDFWRUV�SURYLGH�D�VWURQJ�HQYLURQPHQWDO�DQG�
HFRQRPLF�FDVH�IRU�D�PRUH�VXVWDLQDEOH�DQG�
FRVW-HIIHFWLYH� DSSURDFK� WR� WKH�
FRQVFLHQWLRXV� PDQDJHPHQW� DQG� UH-
XVH�RI�H[FDYDWHG�PDWHULDOV� 

5H&RQ�6RLO�DQG�'R:�&R3�%ULHILQJ 

�� 'HIUD��������&RQVWUXFWLRQ�&RGH�RI�3UDFWLFH�IRU�WKH�6XVWDLQDEOH�8VH�RI�6RLOV�RQ�&RQVWUXFWLRQ�
6LWHV��'HIUD��/RQGRQ��S���� 
�� )$2��������*OREDO�DVVHVVPHQW�RI�VRLO�SROOXWLRQ��5HSRUW� )$2�DQG�81(3��5RPH��,WDO\�� 
�� 2QWO��7��$��	�6FKXOWH��/��$���������6RLO�&DUERQ�6WRUDJH��1DWXUH�(GXFDWLRQ�.QRZOHGJH���������� 
�� 'HIUD��������8.�6WDWLVWLFV�RQ�:DVWH��$YDLODEOH�DW��KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�VWDWLVWLFV�XN-
ZDVWH-GDWD�XN-VWDWLVWLFV-RQ-ZDVWH� 
���6FKRILHOG��+�.�HW�DO���������%LRFKDU�LQFRUSRUDWLRQ�LQFUHDVHG�QLWURJHQ�DQG�FDUERQ�UHWHQWLRQ�LQ�D�
ZDVWH-GHULYHG�VRLO� 6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW� �����SS�����-������ 

���'XOH\��(��HW�DO���������5HFRQVWUXFWHG�VRLOV�IURP�ZDVWH�-�D�ILHOG�VWXG\�DW�7KH�/RVW�*DUGHQV�RI�
+HOLJDQ��$YDLODEOH�DW��KWWSV���ZZZ�FODLUH�FR�XN�FRS 
��.DQEDU��+�-��HW�DO���������(IIHFW�RI�(OHFWUR-NLQHWLF�5HPHGLDWLRQ�RI�'UHGJHG�6HGLPHQWV�RQ�=XFFKL�
QL�*URZWK��$YDLODEOH�DW��KWWSV���ZZZ�FODLUH�FR�XN�FRS 
���&/�$,5(��������7KH�'HILQLWLRQ�RI�:DVWH��'HYHORSPHQW�,QGXVWU\�&RGH�RI�3UDFWLFH��&/�$,5(�
3XEOLFDWLRQV��$YDLODEOH�DW��KWWSV���ZZZ�FODLUH�FR�XN�SURMHFWV-DQG-LQLWLDWLYHV�GRZ-FRS���-IUDPHZRUN-
DQG-JXLGDQFH����-GRZ-FRS-PDLQ-GRFXPHQW 

 

+RZ�WKH�ZRUN�RI�5H&RQ�6RLO�FRXOG�ILW�ZLWKLQ�H[LVWLQJ�VRLOV�UHXVH�JXLGDQFH�LQ�(QJODQG�DQG�:DOHV� 


