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(OHFWULF�3RZHU�*HQHUDWLRQ�XVLQJ�6RODU�(QHUJ\
5HVHDUFK� SDSHUV� LQ� WKLV� WUDFN� FRYHUV� HOHFWULF� SRZHU� JHQHUDWLRQ� IURP� SKRWRYROWDLF� �39�� FHOOV� DQG�
FRQFHQWUDWLQJ� 39�� WKHUPDO� VRODU� SRZHU� VRXUFHV�� QHZ� VRODU� WHFKQRORJLHV�� VXQ� WUDFNLQJ� WHFKQRORJLHV��
FOHDQLQJ�DQG�PDLQWHQDQFH�WHFKQRORJLHV��LQWHJUDWLQJ�VRODU�SRZHU�JHQHUDWLRQ�V\VWHPV�DQG�FDVH�VWXGLHV�LQ�
HOHFWULFDO� SRZHU� XVLQJ� VRODU� HQHUJ\� HVSHFLDOO\� LQ� 6DXGL� $UDELD�

6RODU�(QHUJ\�6WRUDJH
7KLV�WUDFN�FRYHUV�SDSHUV�LQ�DUHDV�RI�VRODU�HQHUJ\�VWRUDJH�WHFKQRORJLHV�VXFK�DV�JULG�LQWHJUDWLRQ��EDWWHU\�
HQHUJ\�VWRUDJH�DQG�DOWHUQDWLYH�VWRUDJH�WHFKQRORJLHV��,W�DOVR�FRYHUV�VWRUDJH�RSHUDWLRQV�LQFOXGLQJ�
PRQLWRULQJ�DQG�FRQWUROV��VDIHW\�RI�VWRUDJH�V\VWHPV��HFRQRPLFV�RI�VWRUDJH�V\VWHPV��DQG�UHOHYDQW�FDVH�
VWXGLHV�

:DWHU�'HVDOLQDWLRQ�XVLQJ�6RODU�(QHUJ\
5HVHDUFK� SDSHUV� LQ� WKLV� WUDFN� ZLOO� FRYHU� H� GLUHFW� DQG� LQGLUHFW� VRODU� GHVDOLQDWLRQ� WHFKQRORJLHV�� WKHUPDO�
GLVWLOODWLRQ�SURFHVVHV��PHPEUDQH�WHFKQRORJ\��DQG�RWKHU�SURFHVVHV�OLNH�IUHH]LQJ�DQG�LRQ�H[FKDQJH��2WKHU�
WRSLFV�RI�LQWHUHVW�PD\�LQFOXGH�WKH�HFRQRPLFV�RI�VRODU�GHVDOLQDWLRQ�SODQWV�DQG�FDVH�VWXGLHV�LQ�6DXGL�$UDELD�
DQG�RWKHU�FRXQWULHV�

)LUVW�7UDFN

6HFRQG�7UDFN

7KLUG�7UDFN



6RODU�+HDWLQJ�DQG�&RROLQJ�$SSOLFDWLRQV
3DSHUV�LQ�WKLV�WUDFN�ZLOO�FRYHU�VRODU�KHDWLQJ�DSSOLFDWLRQV�IRU�GRPHVWLF�DQG�LQGXVWULDO�SURFHVVHV��7KHVH�DOVR�
LQFOXGH� VRODU� FRROLQJ� XVLQJ� 39�� VRODU� GLVWULFW� FRROLQJ�� RSWLPL]DWLRQ� RI� KHDWLQJ� DQG� FRROLQJ� V\VWHPV� DQG�
HI¿FLHQF\� LPSURYHPHQWV� WR� HQDEOH� VRODU� GULYHQ� DSSOLFDWLRQV�

3DVVLYH�DQG�$FWLYH�$SSOLFDWLRQV�RI�6RODU�(QHUJ\�WR�%XLOGLQJV
7KLV�WUDFN�LQYLWHV�SDSHUV�LQ�VRODU�SDVVLYH�DUFKLWHFWXUH�DQG�WKH�LQWHJUDWLRQ�RI�VRODU�HQHUJ\�LQWR�XUEDQ�SODQQLQJ��
$FWLYH�EXLOGLQJ�VRODU�DSSOLFDWLRQV��LQFOXGHV�EXW�QRW�OLPLWHG�WR�%XLOGLQJ�,QWHJUDWHG�3KRWRYROWDLF��%,39���VRODU�
ZLQGRZV��VRODU�ZDWHU�KHDWHUV��DQG�ORZ�HQHUJ\�DQG�QHW�]HUR�HQHUJ\�EXLOGLQJV�LQFOXGLQJ�UHOHYDQW�FDVH�VWXGLHV�

6RODU�IRU�7UDQVSRUWDWLRQ
5HVHDUFK�SDSHUV�LQ�WKLV�WUDFN�ZLOO�FRYHU��WKH�DUHD�RI�VRODU�SRZHUHG�YHKLFOHV��VRODU�HQHUJ\�XWLOL]DWLRQ�LQ�SXEOLF�
WUDQVSRUW��VRODU�SRZHUHG�ÀLJKW��2WKHU�WRSLFV�LQFOXGH�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�LQWHJUDWHG�ZLWK�VRODU�HQHUJ\��
VRODU�HOHFWULF�YHKLFOH�FKDUJLQJ�VWDWLRQV��DQG�DX[LOLDU\�SRZHU�V\VWHPV�LQ�WKH�FRPPHUFLDO�WUDQVSRUW�LQGXVWU\�
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6RODU�(QHUJ\�0DQDJHPHQW�LQ�6DXGL�$UDELD
7KLV� WUDFN�VHHNV�SDSHUV� LQ�PDQDJHPHQW�DQG�DGPLQLVWUDWLRQ�RI� VRODU�HQHUJ\� LQ� WKH�.LQJGRP�RI�
6DXGL�$UDELD�� LQFOXGLQJ�EXW�QRW� OLPLWHG� WR� WKH� IROORZLQJ� LWHPV�

,QYHVWLQJ�LQ�VRODU�HQHUJ\�LQFOXGLQJ�IHDVLELOLW\�DQG�VRXQG�EXVLQHVV�PRGHOV�FRYHULQJ�
WKH� VRFLR�HFRQRPLF� LPSDFWV�
'HYHORSLQJ�VWUDWHJLHV�WR�HQDEOH�WKH�VPRRWK�LPSOHPHQWDWLRQ�RI�VRODU�HQHUJ\�DQG�WKH�
HQJDJHPHQW�HQDEOLQJ�FRRSHUDWLRQ�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\�DQG�LPSOHPHQWDWLRQ�
DFWLRQ�SODQV�
*RYHUQPHQW�VXSSRUW�IXQGLQJ�VFKHPHV��DQG�YHQWXUH�FDSLWDO�
$WWUDFWLQJ�SULYDWH�VHFWRU�LQYHVWPHQWV�DQG�GHVLJQLQJ�HI¿FLHQW�SROLFLHV�WR�VXSSRUW�VRODU�
WHFKQRORJ\�GHSOR\PHQW�
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