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7KH�WUDQVLWLRQ�XUEDQ�SODQQLQJ�KLVWRU\�RI�/LVERQ�
0HWURSROLWDQ�$UHD�

7HUHVD�0DUDW�0HQGHV���-RmR�&XQKD�%RUJHV��
�,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�,6&7(�,8/��',1Æ0,$¶&(7�,8/��WHUHVD�PDUDW�PHQGHV#LVFWH�LXO�SW�

��,QVWLWXWR�8QLYHUVLWiULR�GH�/LVERD�,6&7(�,8/��',1Æ0,$¶&(7�,8/��
MRDRBFXQKDBERUJHV#LVFWH�LXO�SW�

�

�

$EVWUDFW�� 'UDZLQJ� IURP� DQ� RQJRLQJ� UHVHDUFK� SURMHFW� 
63/$&+� �� 6SDWLDO� 3ODQQLQJ� IRU� &KDQJH��
ZKLFK� DLPV� WR� LQIRUP� D� VXVWDLQDEOH� SODQQLQJ� WUDQVLWLRQ� RI� 3RUWXJXHVH� PHWURSROLWDQ� DUHDV�� WKLV�
SUHVHQWDWLRQ�LGHQWLILHV�WKH�SODQQLQJ�SDUDGLJPV�ZKLFK�KDYH�JXLGHG�WKH�XUEDQ�SODQQLQJ�RI�/LVERQ��LWV�
UHJLRQ�DQG�PHWURSROLWDQ�DUHD��GXULQJ�WZHQWLHWK�FHQWXU\��7KH�LQIOXHQFH�RI�VSHFLILF�WKHRULHV�VXFK�DV�WKH�
*DUGHQ�&LW\��������������WKH�&KDUWUH�G
$WKpQHV�������������� WKH�'RRUQ�0DQLIHVWR��������DQG� WKH�
&RPSDFW�&LW\��������RQ�VWUDWHJLF�SODQQLQJ�GRFXPHQWV�LQFOXQGLQJ�WKH�
3ODQR�'LUHFWRU�GH�8UEDQL]DomR�
GH�/LVERD
� ������������� WKH� 
3ODQR�'LUHFWRU�0XQLFLSDO� GH�/LVERD
� ������������� DQG� WKH�PXQLFLSDO�
DQG� UHJLRQDO� PDVWHUSODQV� HVWDEOLVKHG� DIWHU� WKH� ����� 3RUWXJXHVH� 'HPRFUDWLF� UHYROXWLRQ� DUH� KHUH�
LGHQWLILHG��6XFK�DQDO\VLV�LV�FRQVWUXFWHG�WKURXJK�DQ�RYHUYLHZ�RI�PXQLFLSDO�DQG�VXEUHJLRQDO�SODQV�DQG�
RI�QHLJKERXUKRRGV� FUHDWHG� LQ� WKHP��ZKLFK� DOORZV� DQ� DQDO\VLV�RI� WKH�PHWDEROLF� DQG�PRUSKRORJLFDO�
WUDQVLWLRQV�ZKLFK�KDYH�PDUNHG�WZHQWLHWK�FHQWXU\�/LVERQ�0HWURSROLWDQ�$UHD��/0$��XUEDQ�SODQQLQJ�
KLVWRU\��%\�GRLQJ�VR��ZH�VHHN�WR�HVWDEOLVK�ZKLFK�ZHUH�WKH�LPSDFWV�RI�WKHVH�WUDQVLWLRQV��LQFOXQGLQJ�RQ�
XUEDQ� IRUP�� KRZ�KDYH� WKHVH� FKDQJHG� WKH� UROH� RI� XUEDQ� JURZWK� LQ�/0$� DQG� KRZ� WR� LQWHUSUHW� DQG�
RSWLPL]H�VXFK�EXLOW�KHULWDJH�WRGD\��ZKHQ�6XVWDLQDELOLW\�XUJHV�IRU�FKDQJH��

.H\ZRUGV�� XUEDQ� IRUP�� VXVWDLQDELOLW\� WUDQVLWLRQV�� XUEDQ� SODQQLQJ� SDUDGLJPV�� /LVERQ�0HWURSROLWDQ�
$UHD��

,QWURGXFWLRQ�

8UEDQ�3ODQQLQJ�LV�IXQGDPHQWDO�IRU�WKH�VXVWDLQDELOLW\�RI�FLWLHV�DQG�WKHLU�UHJLRQV��SDUWLFXODUO\�LQ�PHWURSROLWDQ�DUHDV��*OREDO�
XUEDQL]DWLRQ�� ZLWK� LWV� SUHVVLQJ� VRFLR�HQYLURQPHQWDO� FKDOOHQJHV� KDV� OHG� VFKRODUV� WR� TXHVWLRQ� H[LVWLQJ� SODQQLQJ� WRROV�
�2OLYHLUD���������7KLV�NLFNVWDUWHG�VWXGLHV�RI�SUREOHPDWLFV�OLNH�DLU�SROOXWLRQ��ZDVWH�SURGXFWLRQ��JUHHQKRXVH�JDV��HWF��6XFK�
VWXGLHV�DFFRXQWHG�IRU�HQHUJHWLF�DQG�PDWHULDO�EDODQFHV�RFFXUULQJ�LQ�VSHFLILF�DUHDV��'HYHORSHG�E\�HQJLQHHUV��HFRORJLVWV�DQG�
FLYLO�HQJLQHHUV��WKHVH�DOORZHG�WKH�ILUVW�PHWDEROLF�VWXGLHV�RI�UHDO�FLWLHV�OLNH�7RN\R��%UXVVHOV�DQG�+RQJ�.RQJ��.HQQHG\�HW�
DO���������0HWDEROLF�GDWD�DQDO\VLV�DQG�PRGHOV�WR�DFFRXQW�VXFK�GDWD�ZHUH�PDGH�DYDLODEOH�ZRUOGZLGH��%HORLQ�6DLQ�3LHUUH�
HW�DO��������.HQQHG\�HW�DO���������3DUWLFXODUO\�VXJJHVWLYH�ZDV� WKH� µEODFN�ER[¶�PHWDSKRU�DWWULEXWHG� WR� WKH�FLW\�E\�PDQ\�
XUEDQ� PHWDEROLVP� VWXGLHV� �(UE� HW� DO�� ������� 7KH� SDUWLFLSDWLRQ� RI� RWKHU� VFLHQWLILF� DUHDV�� FRYHULQJ� EODFN� ER[� DQDO\VLV��
WKURXJK�SK\VLFDO�IRUP�XUJHG�DUFKLWHFWV�DQG�XUEDQLVWV�WR�SXUVXH�D�VXVWDLQDELOLW\�DJHQGD��+RZHYHU��WKH�DSSOLFDWLRQ�RI�VXFK�
NQRZOHGJH� LQ� WUDQVIRUPDWLRQ� RI� WKH� EXLOW� HQYLURQPHQW� SURYHG� WR� EH� VORZ� �-HQFNV� HW� DO��� ������� &OHDUO\�� XUEDQ� IRUP�
FRQFXUUV� WR� XUEDQ� VXVWDLQDELOLW\� �0DUDW�0HQGHV�� ������� EXW� WKH� µEODFN� ER[¶� QHHGV� WR� EH� EHWWHU� XQGHUVWRRG� ZLWKLQ�
DUFKLWHFWXUDO� DQG� XUEDQ� GHVLJQ� SUDFWLFHV�� 2QO\� WKHQ� FDQ� SODQQLQJ� DXWKRULWLHV� DVSLUH� WR� UHVSRQG� SURSHUO\� WR� WKH�
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VXVWDLQDELOLW\� DJHQGDV� ZKLFK� LQWHUQDWLRQDO� LQVWLWXWLRQV� �8QLWHG�1DWLRQV� DPRQJ� RWKHU�� ZHUH� GHPDQGLQJ�� LQFOXQGLQJ� WKH�
GLUHFWLYHV�IRU�WKH�FRQWURO�RI�ZDWHU�DQG�DLU�TXDOLW\���

7KH�GLVFRXUVH�RI� VXVWDLQDELOLW\�VXUSDVVHG� WKH�HQJLQHHULQJ�DQG�QDWXUDO�VFLHQFHV��)LVFKHU�.RZDOVNL��������DQG�JHQHUDWHG�
VRFLHWDO� SUHVVXUHV� IRU� SROLWLFLDQV� WKH� SURPRWH� DGHTXDWH� ODZV� IRU� PDLQWHQDQFH� RI� UHVRXUFHV� DQG� SODQQLQJ� RI� WKH� EXLOW�
HQYLURQPHQW��7KH�XVH�RI�PHWDEROLVP�DV�D�WRRO�IRU�GHVLJQ�UHPDLQV�KRZHYHU�LQFRQVSLFXRXV�LQ�DUFKLWHFWXUH�DQG�HYHQ�XUEDQ�
GHVLJQ�� ,Q� WKH�EHJLQQLQJ�RI� WKH�QHZ�PLOOHQQLXP�VXVWDLQDELOLW\� HPHUJHG�D�FRPPRQ�JRDO� IRU�FLWLHV�� DQG� LW� VXJJHVWHG� WKH�
QHHG�IRU�HIIHFWLYH�WUDQVGLVFLSOLQDU\�SURFHVVHV��%DFFLQQL�DQG�2VZDOG����������

7KH�FRQFHSW�RI�PHWDEROLVP�ZRXOG�EH�UH�H[DPLQHG�LQ�QHLJKERXUKRRG��.HQQHG\�HW�DO���������DQG�PHWURSROLWDQ��5RVDGR�HW�
DO��������VFDOHV��DQG� LW�XQGHUOLHV� UHFHQWH�SODQQLQJ�SDUDGLJPV�� LQFOXGLQJ� WKH�&RPSDFW�&LW\� �-HQFNV�HW�DO��������5RJHUV��
������� ZKLFK� WXUQHG� LQWR� WKH� FRUROODU\� RI� WKH� (8�8UEDQ�$JHQGD� �6FRIIKDP� DQG�0DUDW�0HQGHV�� �������:LWKLQ� WKLUW\�
\HDUV�� WKH� FRQVROLGDWLRQ� DQG�PDWHULDOL]DWLRQ� RI� WKH� ILUVW�PHWDEROLF� VWXGLHV�RI� FLWLHV� FKDQJHG�XUEDQ�SUDFWLFH� DQG� WKHRU\��
VSDZQLQJ�D�QHZ�XUEDQ�PRGHO�DQG�D�SUROLIHURXV�UHVHDUFK�DUHD��7KLV� ORQJ�SURFHVV�H[SRVHV� WKH� WLPH� ORRS� WKDW�D�FXOWXUDO�
VFLHQWLILF�SROLWLFDO�VXVWDLQDELOLW\�WUDQVLWLRQ�SURFHVV�UHTXLUHV�LQ�SUDFWLFH��DV�DOUHDG\�DUJXHG�DQG�LGHQWLILHG�E\�7LEEV���������

$VVXPLQJ�WKH�H[LVWHQFH�RI�WKLV�WLPH�ORRS��DQ�RQJRLQJ�UHVHDUFK�SURMHFW�µ63/$&+�±�6SDWLDO�3ODQQLQJ�IRU�&KDQJH¶��DLPV�WR�
LQIRUP� IXWXUH� XUEDQ� SROLFLHV� RQ� VXVWDLQDELOLW\� WUDQVLWLRQV� LQ� PHWURSROLWDQ� DUHDV�� LQGHQWLI\LQJ� WKH� LPSDFWV� RI� SODQQLQJ�
SDUDGLJPV� DQG� FRUUHVSRQGLQJ� XUEDQ� IRUPV�� 7KH� UROH� RI� WKH� IRRG� V\VWHP� LQ� VXVWDLQDELOLW\� WUDQVLWLRQV� RI� WKH� /LVERQ�
0HWURSROLWDQ�$UHD��/0$��LV�KLJKOLJKWHG��+RZHYHU��WKH�IXQFWLRQLQJ�RI�WKH�IRRG�V\VWHP�LV�FORVHO\�LQWHUUHODWHG�WR�ODQG�XVH�
DQG� XUEDQ� IRUP�� DV� ZHOO� DV� VRFLR�FXOWXUDO� FRQWH[WV� �0DUDW�0HQGHV� DQG� %RUJHV�� ������� 7KXV�� LGHQWLI\LQJ� SODQQLQJ�
SDUDGLJPV� ZKLFK� OHG� WR� WKH� VSHFLILF� FRQWH[W� RI� WRGD\�� LV� DQ� LPSRUWDQW� FRQWULEXWLRQ� WR� LQIRUP� DQ\� H[HUFLVH� DLPLQJ� WR�
FKDQJH�FXUUHQW�SODQQLQJ�SULRULWLHV��

7KLV�SDSHU�IRFXVHV�RQ�WKUHH�VSHFLILF�DUHDV�RI�WKH�/0$��DV�ZHOO�DV�WKUHH�PRPHQWV�RI�WKH�XUEDQ�KLVWRU\�RI�LWV�UHJLRQ��ZKLOH�
LGHQWLI\LQJ� VSHFLILF� SDUDGLJPV� WKDW� JXLGHG� XUEDQ� GHYHORSPHQW�� LQ� WKHLU� PRUSKRORJLFDO� DQG� PHWDEROLF� GLPHQVLRQV��
)XUWKHUPRUH��ZH�DQDO\]H�VRFLR�HFRORJLFDO�SRWHQWLDOV�IRU�HDFK�RI�WKHVH�DUHDV�WRGD\�WRZDUGV�D�VXVWDLQDEOH�WUDQVLWLRQ�RI�WKH�
/0$�WHUULWRU\��

0HWKRGRORJ\�

)RU�RXU�RYHUYLHZ�RI�WKH�/0$�XUEDQ�KLVWRU\��ZH�VHOHFWHG�WKUHH�FDVH�VWXGLHV��QDPHO\�WKH�(DVWHUQ�HQG�RI�/LVERQ��EHWZHHQ�
9DOH�(VFXUR�DQG�2OLYDLV��WKH�$OIUDJLGH�]RQH�LQ�$PDGRUD��SDUWLFXODUO\�WKH�$OWR�GR�=DPEXMDO�QHLJKERXUKRRG�DQG�ILQDOO\��
WKH�FHQWUH�RI�2HLUDV��LQFOXGLQJ�WKH�ROG�FHQWUH�DQG�WKH�QHLJKERXUKRRGV�RI�1RYD�2HLUDV�DQG�6DQWR�$PDUR��6HH�)LJXUH������

3ODQQLQJ�LQVWUXPHQWV�UHOHYDQW�IRU�GHYHORSLQJ�WKHVH�DUHDV�LQFOXGH��

x� 7KH�38&6��3ODQR�GD�&RVWD�GR�6RO���D�VXE�UHJLRQDO�PDVWHUSODQ�LQFOXGLQJ�/LVERQ��2HLUDV�DQG�
&DVFDLV��VWDUWHG�E\�'RQDW�$IUHG�$JDFKH�LQ������������FRQWLQXHG�DQG�FRQFOXGHG�E\�eWLHQQH�GH�
*URsU�LQ�������

x� 7KH�3'8&/��3ODQR�'LUHFWRU�GH�8UEDQL]DomR�GD�&LGDGH�GH�/LVERD���/LVERQ¶V�PDVWHUSODQ��
GHVLJQHG�E\�*U|HU�LQ������������

x� 7KH�3'8/��3ODQR�'LUHFWRU�GH�8UEDQL]DomR�GH�/LVERD���/LVERQ¶V�PDVWHUSODQ��GHVLJQHG�E\�*(8�
�*DELQHWH�GH�(VWXGRV�8UEDQtVWLFRV���D�PXQLFLSDO�SODQQLQJ�RIILFH��

x� 6HYHUDO�3'0V��3ODQR�'LUHFWRU�0XQLFLSDO���WKH�PXQLFLSDO�PDVWHUSODQV�LQLWLDWHG�LQ������E\�WKH�
GHPRFUDWLF�JRYHUQPHQW��
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7KH�ILUVW�WKUHH�ZHUH�GHVLJQHG�GXULQJ�WKH�1HZ�6WDWH��D�FRQVHUYDWLYH�GLFWDWRUVKLS�ZKLFK�UXOHG�3RUWXJDO�EHWZHHQ������DQG�
������+RZHYHU��IURP�WKHVH��RQO\�WKH�38&6�ZDV�IXOO\�DSSURYHG��7KH�3'0�LV�PRUH�FRQFHUQHG�IRU�PDQDJHPHQW�WKDQ�IRU�
SODQQLQJ�LWVHOI��DQG�VR�LWV�QDWXUH�LV�GLIIHUHQW�IURP�WKH�UHPDLQLQJ�SODQV��DV�ZLOO�EH�H[SODLQHG���

�

)LJXUH�����&DVH�VWXGLHV����±�(DVWHUQ�HQG�RI�/LVERQ������$OIUDJLGH����±�2HLUDV�FHQWUH�

�

/LVERQ�0HWURSROLWDQ�$UHD�8UEDQ�3ODQQLQJ�(YROXWLRQ�

7KH�3'8&/�DQG�WKH�38&6�DQG�WKH�*DUGHQ�&LW\�SDUDGLJP�

7KH�ILUVW�SHULRG�XQGHU�DQDO\VLV�UHSUHVHQWV�WKH�PRPHQW�ZKHQ�XUEDQ�SODQQLQJ�ZDV�DGRSWHG�LQ�3RUWXJDO�DV�VWUDWHJLF�IRU�WKH�
PRGHUQL]DWLRQ�DQG�GHYHORSPHQW�RI�WKH�1DWLRQ��EXW�DOVR�DV�DQ�HPHUJLQJ�DUHD�ZLWKLQ�WKH�FXUULFXOD�RI�$UFKLWHFWXUH�6FKRROV��
ZKRVH� XUEDQ� GLPHQVLRQV� ZHUH� DEVHQW� XQWLO� WKHQ� �0DUDW�0HQGHV� HW� DO�� ������� 7KXV�� VRPH� 3RUWXJXHVH� DUFKLWHFWV� ZHUH�
LQYLWHG�WR�FRQFOXGH�WKHLU�DUFKLWHFWXUDO�VWXGLHV�LQ�IRUHLJQ�XQLYHUVLWLHV��LQFOXGLQJ�WKH�,QVWLWXW�G¶XUEDQLVPH�GH�O¶8QLYHUVLWp�GH�
3DULV��,883���,W�ZDV�SUHFLVHO\�IURP�WKH�,883�WKDW�DUFKLWHFW�XUEDQLVW�eWLHQQH�GH�*URsU�FDPH�WR�ZRUN�LQ�3RUWXJDO��LQYLWHG�
E\�WKH�3RUWXJXHVH�0LQLVWU\�RI�3XEOLF�:RUNV��0DUDW�0HQGHV�HW�DO����������7KH�SODQQLQJ�SDUDGLJP�JXLGLQJ�*URsU�RQ�KLV�
SODQQLQJ� ZRUN� ZDV� (EHQH]HU� +RZDUG¶V� ������� *DUGHQ� &LW\� WKHRU\�� DV� *URsU� ������������ VWDWHG� KLPVHOI� LQ� KLV�
µ,QWURGXFWLRQ�WR�8UEDQLVP¶��

*URsU¶V�ZRUN��MXVWLILHG�LQ�WKH�ZULWWHQ�GRFXPHQW�WKDW�FRPSOHPHQWHG�WKH�GUDZLQJV�RI�WKH�3'8&/�������������DWWHVWV�WKH�
FUXFLDO� UROH� RI� *DUGHQ� &LW\� FRQFHSWV� WR� WKH� XUEDQ� GHYHORSPHQW� RI� /LVERQ� DQG� LWV� UHJLRQ�� +H� SODQQHG� D� UXUDO� ]RQH�
FRQGLWLRQHG�E\�XUEDQ� OHJLVODWLRQ��D�EXIIHU� WR�XUEDQL]DWLRQ�KH� DVVLJQHG� IRU�DJULFXOWXUH��*URsU�DOVR�ZRUNHG�RQ� WKH�XUEDQ�
GHVLJQ�VFDOH��7KXV��KH�SURSRVHG�EXLOGLQJ�SULQFLSOHV��DQG�DGYDQFHG�VROXWLRQV�IRU�VWUHHW�VHFWLRQV��XUEDQ�JULGV��XUEDQ�EORFNV�
DQG�SORWV� IRU� VHYHUDO�QHLJKERXUKRRGV� LQ�/LVERQ�DQG�&RVWD�GR�6RO��7KH� IDPLO\�XQLW� FRQVWLWXWHV� D�EDVLF� LVVXH� LQ�*URsU¶V�
�������XUEDQ�SODQQLQJ��GHWHUPLQLQJ�SXEOLF�VSDFH�RUJDQL]DWLRQ�DFFRUGLQJ�WR�IDPLO\�QHHGV��FUHDWLQJ�VFKRROV��FKXUFKHV�DQG�
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RWKHU�HTXLSPHQW�ZLWKLQ�ZDONLQJ�GLVWDQFH��DV�ZHOO�DV�SULYDWH�VSDFH��IRU�LQVWDQFH�WKH�UHTXLUHPHQW�RI�D�SULYDWH�EDFN\DUG�IRU�
JURZLQJ�IRRG�DQG�UHVWLQJ���

7KH�38&6�DOORZHG�*URsU�WR�GHHSHQ�KLV�LQWHUSUHWDWLRQ�RI�WKH�*DUGHQ�&LW\��ZRUNLQJ�DW�D�VXE�UHJLRQDO�VFDOH��+H�HVWDEOLVKHG�
D�PD[LPXP�SRSXODWLRQ�IRU�WKH�FLW\�DQG�LWV�VXEUHJLRQV�±�����������LQKDELWDQWV�IRU�/LVERQ�DQG���������IRU�WKH�VXEXUEDQ�
PXQLFLSDOLWLHV� �*U|HU�� ������� )XUWKHUPRUH�� *URsU� HVWDEOLVKHG� D� ]RQLQJ� V\VWHP� WR� GHOLPLWDWH� GLIIHUHQW� XUEDQ� ODQG�XVHV�
�LQGXVWU\�� FRPPHUFLDO�� PL[HG�� UHVLGHQWLDO�� WR� SURWHFW� UXUDO� ]RQHV�� SURKLELWLQJ� WKHLU� XUEDQL]DWLRQ�� 7KH� JUHHQ� EHOWV� ZHUH�
LPSOHPHQWHG�LQ�WKH�VXUURXQGLQJV�RI�WKH�/LVERQ�PXQLFLSDOLW\��DV�ZHOO�DV�LQ�2HLUDV�DQG�&DVFDLV�VXEUHJLRQ��NQRZQ�DV�&RVWD�
GR�6RO��0DUDW�0HQGHV���������

$OWKRXJK� WKH� 3'8&/� IDLOHG� WR� JHW� DSSURYDO� IURP� WKH� FHQWUDO� JRYHUQPHQW�� LW� ZDV� SDUWO\� LPSOHPHQWHG� DQG� FKDQJHG�
LUUHYHUVLEO\� WKH� FRDUVH� RI� WKH� /LVERQ¶V� GHYHORSPHQW� �0DUDW�0HQGHV� DQG� 2OLYHLUD�� ������� 0XQLFLSDO� DUFKLWHFWV� OLNH�
3DXOLQR�0RQWH]��/XtV�%HQDYHQWH�DQG�=LQKR�$QWXQHV�GUHZ�VSHFLILF�SODQV�IRU�JDUGHQ�VXEXUEV��LQFOXGLQJ�QHLJKERXUKRRGV�
DV�$OYLWR���������5HVWHOR��������������&DUDPmR�GD�$MXGD���������DOO�LQ�WKH�:HVWHUQ�HQG�RI�WKH�FLW\��$OYDODGH��������LQ�
WKH�QRUWK�FHQWUDO�DUHD��DQG�0DGUH�GH�'HXV��������DQG�(QFDUQDomR��������RQ�WKH�(DVWHUQ�HQG��

7KH�3'8/�DQG�WKH�&KDUWUH�G¶$WKpQHV�DQG�WKH�'RRUQ�0DQLIHVWR�SDUDGLJPV�

:KLOH�WKH�3'8&/�DQG�WKH�38&6�ZHUH�EHLQJ�GHYHORSHG��3RUWXJXHVH�DUFKLWHFWV�VWDUWHG�WR�XUJH�IRU�SROLWLFDO�FKDQJHV�DQG�D�
QHZ�PRGHUQ� DHVWKHWLF� WR� FRXQWHUDFW� WKH� RQH� HVWDEOLVKHG� E\� WKH�1HZ�6WDWH�� ,Q�(XURSH��PRGHUQLVW� XUEDQLVP�� GHYHORSHG�
XQGHU�&,$0�±�&RQJUpV� ,QWHUQDFLRQDX[�G¶$UFKLWHFWXUH�0RGHUQH��SURGXFHG� WKH�µ&KDUWUH�G¶$WKpQHV¶��D�V\QWKHVLV� IRU� WKH�
QHZ�IXQFWLRQDO�FLW\���

6HOHFWLRQV�RI�WKH�&KDUWUH�ZHUH�WUDQVODWHG�LQWR�3RUWXJXHVH�LQ������E\�1XQR�7HRWyQLR�3HUHLUD�DQG�0DQXHO�&RVWD�0DUWLQV�
IRU� µ7pFQLFD¶�� D�PDJD]LQH� RI� HQJLQHHULQJ� VWXGHQWV�� )URP� )HEUXDU\� ����� WR� 6HSWHPEHU� ������ WKH� LQWHJUDO� YHUVLRQ�ZDV�
SXEOLVKHG� LQ� WKH� PRQWO\� PDJD]LQH� µ$UTXLWHFWXUD¶�� WUDQVODWHG� E\� )UDQFLVFR� &DVWUR� 5RGULJXHV� DQG� 0DULD� GH� /RXUGHV�
�G¶$OPHLGD���������

7KHVH� WUDQVODWLRQV� EHFDPH� D� SXEOLF� VWDWHPHQW� RI� 3RUWXJXHVH� DUFKLWHFWV� ±� DQG� HQJLQHHUV� ±� SXUVXLQJ� QHZ� SODQQLQJ�
SDUDGLJPV��1HYHUWKHOHVV�� VXFK� WUDQVLWLRQ�ZRXOG� WDNH� WLPH��$IWHU� WKH�DSSURYDO�RI� WKH�&RVWD�GR�6RO�3ODQ� LQ�������*U|HU�
FRQFOXGHG�WKH�3'8&/��EXW�WKH�FHQWUDO�JRYHUQPHQW�GLG�QRW�DSSURYH�LW��1HZ�XUEDQ�SODQV�ZRXOG�EH�GHOLQHDWHG�IRU�/LVERQ��
FXOPLQDWLQJ�ZLWK�WKH������3'8/�HODERUDWHG�E\�WKH�*(8��ZKLFK�LQFOXGHG����HQJLQHHUV�����DUFKLWHFWV�DQG���ODQGVFDSH�
DUFKLWHFWV�� 7KLV� QHZ� SODQ� DFNQRZOHGJHG�*URsU¶V� FRQWULEXWLRQV� DQG� FRQILUPHG� WKH� LPSRUWDQFH� RI� WKH� UHJLRQDO� VFDOH� WR�
WDFNOH� XUEDQ�SUREOHPDWLFV� LQFOXGLQJ�RYHUFURZGLQJ�� LQDGHTXDWH� GLVWULEXWLRQ� RI� UHJLRQDO� SRSXODWLRQV�� DQG� ODFN�RI� UHJLRQ�
XQLW\�ZKLFK�DIIHFWHG�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�FRKHVLRQ��3'8/��,QW�������+RZHYHU��WKH�3'8/�LV�FORVHU�WR�WKH�
SULQFLSOHV�RI�WKH�&KDUWUH�G¶$WKpQHV��LQFOXGLQJ�PRELOLW\��IXQFWLRQDO�]RQLQJ�DQG�KLJK�GHQVLW\�FRQVWUXFWLRQ��7KH�PD[LPXP�
SRSXODWLRQ� IRU� WKH� FLW\� FRLQFLGHG� ZLWK� *URsU¶V�� EXW� WKH� 3'8/� SURSRVHG� QHZ� WUHDWPHQWV� IRU� UXUDO� ]RQHV�� :KLOH� WKH�
3'8&/�HVWDEOLVKHG�D�JUHHQ�EHOW�DURXQG�/LVERQ��DW�WKH�QRUWKHUQ�EDQN�RI�7DJXV��WR�SUHYHQW�WKH�FLW\�IURP�H[WHQGLQJ�WR�UXUDO�
VHWWOHPHQWV�� WKH�3'8/�RPLWWHG� WKLV�SRVVLELOLW\� LQ� WKH�QRUWK� VLGH�RI�7DJXV�ULYHU�� ,QVWHDG�� LW� LGHQWLILHG� WKH�JUHHQ�DUHDV�RI�
SURWHFWLRQ��JUHHQ�EHOWV��LQ�WKH�OLPLWV�RI�WKH�RURJUDSKLF�YDOOH\�DUHDV��ZDWHU�VWUHDPV��ZKLFK�FRQVWLWXWHG�WKH�QDWXUDO�DUHDV�RI�
SURYLVLRQ�RI�RSHQ�VSDFHV�IRU�OHLVXUH��2QO\�LQ�WKH�VRXWKHUQ�EDQN�RI�7DJXV��ZRXOG�WKH�3'8/�LGHQWLI\�DUHDV�IRU�DJULFXOWXUH�
WR�EH�SUHVHUYHG��3'8/��,�������������'HVSLWH�LWV�DPELWLRXV�SURMHFW�IRU�/LVERQ�� WKH�3'8/�IDLOHG�WR�JHW�DSSURYDO��$�QHZ�
YHUVLRQ�FRRUGLQDWHG�E\�*HRUJHV�0D\HU�+HLQH�ZDV�FRQFOXGHG�LQ������EXW�DSSURYHG�RQO\�WHQ�\HDUV�ODWHU��

%\� DVVLJQLQJ� JUHHQ� DUHDV� IRU� OHLVXUH�� LQVWHDG� RI� DJULFXOWXUH� DQG� IRRG� SURGXFWLRQ�� WKH� 3'8/� DQQRXQFHV� D� WUDQVLWLRQ� RI�
SDUDGLJP�� DV� WKH� LGHDV� RI� LQWHUQDWLRQDO�PRGHUQLW\�ZHUH� VORZO\� EHLQJ� DEVRUEHG� E\�3RUWXJXHVH� DUFKLWHFWV� DQG� SODQQHUV��
0RUHRYHU�� JUHDWHU� DWWHQWLRQ� LV� JLYHQ� WR� EXLOGLQJ� VWUXFWXUHV� WKHPVHOYHV�� LQVWHDG� RI� WKH� IDPLO\� SULQFLSOHV� WKDW� JXLGHG�
*U|HU¶V� �DQG� HYHQ� +RZDUG¶V�� SODQQLQJ� LGHDV�� 1HYHUWKHOHVV� H[LVWLQJ� UXUDO� ZD\V� RI� OLIH� ZHUH� QRW� QHJOHFWHG� E\� WKH�
3RUWXJXHVH� DUFKLWHFWV�� ZKLFK� E\� WKH� ODWH� ����V� ZHUH� KLJKO\� LQWHUHVWHG� LQ� WKH� GHEDWHV� DURXQG� SRSXODU� DQG� WUDGLWLRQDO�
DUFKLWHFWXUH��0DUDW�0HQGHV�DQG�&DEULWD���������:RXOG�WKLV�EH�D�V\PSWRPDWLF�UHIOHFWLRQ�RI�WKH�'RRUQ�0DQLIHVWR"��
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7KH�'RRUQ�0DQLIHVWR�ZDV�ZULWWHQ�LQ������E\�7HDP�����D�FROOHFWLYH�IRUPHG�E\�\RXQJHU�DUFKLWHFWV�DWWHQGLQJ�SRVW�::��
&,$0��0HPEHUV� FDPH� IURP� FROOHFWLYHV� VXFK� DV�'H� �� �$OGR�9DQ�(\FN� DQG� -DDS�%DNHPD���0$56� �$OLVRQ� DQG�3HWHU�
6PLWKVRQ�� DQG� $7�%$7�$IULTXH� �*HRUJHV� &DQGLOLV� DQG� 6KDGUDFK� :RRGV��� 7KHLU� SUHYLRXV� SURMHFWV� LQFOXGHG� PXOWL�
UHOLJLRXV�QHLJKERXUKRRGV��QHZ�WRZQV��SXEOLF�HTXLSPHQW�DQG�FRXQFLO�KRXVLQJ��%RUJHV���������7KH�GRFXPHQW�FRQVWLWXWHV�D�
GLUHFW� FKDOOHQJH� RI� PRGHUQLVW� SULQFLSOHV�� LQFOXGLQJ� WKH� SDUWLWLRQ� RI� ODQG� DFFRUGLQJ� WR� IXQFWLRQDO� FDWHJRULHV�� LQVWHDG�
DFFHSWLQJ�WKH�KLVWRULFDO�DQG�DFFXPXODWLYH�SURFHVVHV�WKDW�VKDSH�SDUWLFXODU�XUEDQ�IRUPV��,W�WDNHV�D�VWURQJ�LQIOXHQFH�IURP�WKH�
UHJLRQDO�JHRJUDSK\�RI�3DWULFN�*HGGHV��7KH�LGHQWLILFDWLRQ�RI�FRPPXQLWLHV�ZLWK�WKHLU�DJJUHJDWLRQ�SDWWHUQV�DQG�WKH�QHHG�WR�
LQWHJUDWH� GLIIHUHQW� XUEDQ� GHQVLWLHV� DQG� VFDOHV� DOVR� TXHVWLRQ� WKH� UDWLRQDOLVW� SODQQLQJ� SDUDGLJPV� RI� SUH�::�� &,$0�
�%RUJHV��������� ,Q� WKH������'XEURYQLN�&,$0��RUJDQL]HG�E\�7HDP����� WKH�3RUWXJXHVH�JURXS�RI�DUFKLWHFWV�SUHVHQWHG� D�
SURSRVDO�IRU�UXUDO�KDELWDW��H[HPSOLI\LQJ�WKH�DUWLFXODWLRQ�RI�PRGHUQ�DQG�ORFDO�DUFKLWHFWXUDO�UHIHUHQFHV��0DUDW�0HQGHV�DQG�
&DEULWD��������ZKLFK�EULQJV�3RUWXJXHVH�DUFKLWHFWXUH�RI�WKLV�WLPH�FORVH�WR�'RRUQ�SULQFLSOHV��

8QOLNH� WKH� &KDUWUH� G¶$WKpQHV�� WKH� 'RRUQ� 0DQLIHVWR� ZDV� QRW� WUDQVODWHG� WR� 3RUWXJXHVH�� +RZHYHU�� EH\RQG� 3RUWXJXHVH�
&,$0� SDUWLFLSDWLRQV�� WKH� LGHDV� DQG� SURMHFWV� RI� 7HDP� ��� ZHUH� NQRZQ� LQ� 3RUWXJDO� WKURXJK� DUWLFOHV� DQG� SKRWRJUDSKLF�
UHSRUWV� LQ� DUFKLWHFWXUDO� PDJD]LQHV�� SDUWLFXODUO\� XQGHU� WKH� LQIOXHQFH� RI� 1XQR� 3RUWDV�� 7KH� HGLWRU� RI� µ$UTXLWHFWXUD¶�� DQ�
DUFKLWHFW� LQ� WKH�$OHJULD�6WUHHW�6WXGLR��ZKHUH� VHYHUDO� FRXQFLO� HVWDWHV�ZHUH� GHVLJQHG� �7RVW}HV�� ������ DQG�RQ� WKH�/LVERQ�
*7+��*DELQHWH�7pFQLFR�GH�+DELWDomR���3RUWDV�KHOSHG�WKH�SULQFLSOHV�RI�WKH�&KDUWUH�G¶$WKpQHV�DQG�WKH�LGHDV�RI�WKH�'RRUQ�
0DQLIHVWR�UHDFK�WKH�GHYHORSPHQW�RI�/LVERQ��LQFOXGLQJ�QHLJKERXUKRRGV�OLNH�2OLYDLV�1RUWH��2OLYDLV�6XO�DQG�&KHODV��7KLV�
PDUNHG�D�XQLTXHO\�VLJQLILFDQW�VKLIW�LQ�/LVERQ¶V�XUEDQ�KLVWRU\��

3RVW������±�7KH�HPHUJHQFH�RI�WKH�3'0��

6LQFH������ WKH�3'0��RU�0XQLFLSDO�0DVWHUSODQ�� LV� WKH�FHQWUH�RI� ODQG�XVH�PDQDJHPHQW�DQG�RI� WKH�GHPRFUDWLF�SODQQLQJ�
VWUXFWXUH� LQ�3RUWXJDO� �0DUDW�0HQGHV�HW� DO�� �������7KH������/DZ�RI�6RLOV�PDUNHG� D� VKLIW� IURP� HDUOLHU� XUEDQ�SODQQLQJ��
0XQLFLSDO�SODQQLQJ�VWLSXODWHV�ODQG�XVH�DQG�FRUUHVSRQGLQJ�UHJXODWLRQV��EDVHG�RQ�D�IXQGDPHQWDO�RSSRVLWLRQ�EHWZHHQ�XUEDQ�
DQG� UXUDO�� EXW� WKH� 3'0� LV� QRW� DQ� LQVWUXPHQW� IRU� SODQQLQJ� WKH� GHYHORSPHQW� RI� WHUULWRULHV�� LQVWHDG�� LW� PDQDJHV� LWV�
GHYHORSPHQW�PRVWO\� OHG�E\� WKH�SULYDWH�VHFWRU� �0DUDW�0HQGHV�HW�DO���������7KH������ ODZ�ZDV�RQO\�UHSODFHG�E\�D�PRUH�
GHWDLOHG�*URXQG�%DVLV�/DZ�LQ�������XSGDWHG�LQ�������7KHVH�UHTXLUHG�3'0�UHYLVLRQV�HYHU\�GHFDGH��DOWKRXJK�VXFK�UXOH�LV�
QRW�VFUXSXORXVO\�IROORZHG��

$FWLYH�3'0V� LQ� WKH�/0$�KDYH�EHHQ�ZULWWHQ� LQ�GLIIHUHQW� WLPHV��KDQGOLQJ�VSHFLILF� ORFDO�� WHUULWRULDO�DQG�VRFLR�HFRQRPLF�
SUREOHPV��(LJKW�RI�WKH����3'0V�ZKLFK�LQWHJUDWH�WKH�/0$�DUH�SULRU�WR�WKH�ILUVW�*URXQG�%DVLV�/DZ��ZKLOH�ILYH�GDWH�IURP�
������OHDYLQJ�XQFOHDU�ZKLFK�*URXQG�%DVLV�/DZ�JXLGHG�WKHP��DQG�RQO\�RQH�ZDV�DSSURYHG�DIWHU��$OO�PXQLFLSDOLWLHV�LQFOXGH�
XUEDQ�DQG�UXUDO�VRLOV��H[FHSW�/LVERQ��ZKRVH�ODQG�LV�HQWLUHO\�XUEDQ��2WKHU�FODVVHV�LQFOXGHG�LQ�RWKHU�PXQLFLSDOLWLHV�UDQJH�
IURP�µUXUDO�VRLOV¶�WR�VSHFLILF�FODVVHV�RI�DJULFXOWXUH��IRUHVWU\��DJURIRUHVWU\��JUHHQ�SURWHFWLRQ�DQG�QDWXUDO�VSDFHV���

:LWK� UHVSHFW� WR� WKH� PXQLFLSDOLWLHV� LQFOXGHG� LQ� RXU� H[DPSOHV�� /LVERQ�� $PDGRUD� DQG�2HLUDV�� WKH\� VKRZ� YHU\� GLIIHUHQW�
SODQQLQJ�VLWXDWLRQV��:H�ZLOO�IRFXV�RXU�RYHUYLHZ�RQ�WKH�PRVW�UHFHQW�YHUVLRQV�RI�WKHLU�3'0V��

/LVERQ�SXEOLVKHG�WKH�QHZHVW�YHUVLRQ�RI�LWV�0DVWHUSODQ�LQ�������D�OHQJWK\�GRFXPHQW�SHUWDLQLQJ�WR�DQVZHU�SUREOHPV�OLNH�
SRSXODWLRQ�GHFUHDVH�DQG�XQHPSOR\PHQW��ZKLOH�DFNQRZOHGJLQJ�PDMRU�LQIUDVWUXFWXUH�QHHGV�DUH�PHW��3'0/���������2WKHU�
SUREOHPV�LGHQWLILHG�DUH�UHVRXUFH�ZDVWH�GXH�WR�D�GLIIXVH�JURZWK�SDWWHUQV��DLU�SROOXWLRQ�DQG�PRELOLW\��3'0/���������:LWK�
UHVSHFW�WR�ODQG�XVH��WKH�ZKROH�RI�WKH�/LVERQ�LV�FODVVLILHG�DV�XUEDQ��3'0/��������$UW�����FRQWDLQLQJ�RSHUDWLYH�FDWHJRULHV�
DV� ZHOO� DV� IXQFWLRQDO� FDWHJRULHV�� D� UHOHYDQW� VHW� RI� GLVSRVLWLRQV� IRU� WKH�0XQLFLSDO� (FRORJLFDO� 6WUXFWXUH� �0(6�� DQG� DQ�
DUWLFXODWLQJ� V\VWHP� RI� 6WUXFWXULQJ� &RUULGRUV� WR� FRQQHFW� JUHHQ� DQG� XUEDQ� DUHDV� �3'0/�� �������*LYHQ� LWV� HPSKDVLV� RQ�
FRQVHUYDWLRQ� DQG� KHULWDJH�� WKH� 3'0� KDV� KLJKO\� UHVWULFWLYH� UHJXODWLRQV� IRU� QHZ� FRQVWUXFWLRQV�� LQFOXGLQJ� RQ� IDoDGH�
SUHVHUYDWLRQ�� KHLJKW� DQG� RFFXSDWLRQ� RI� EORFN� DQG� ORW�� ZLWK� GLUHFW� LPSDFWV� RQ� WKH� GHQVLW\� RI� QHZ� EXLOGLQJV�� +RZHYHU��
VHYHUDO� LPSRUWDQW� UHFHQW� EXLOGLQJV� KDYH� REWDLQHG� DSSURYDO� IURP� WKH� PXQLFLSDOLW\�� GHVSLWH� YLVLEO\� YLRODWLQJ� WKH� 3'0��
SDUWLFXODUO\�LQ�EXVLQHVV�DUHDV��
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7KH�2HLUDV�3'0��IURP������GHIHQGV�JURZWK��FRPSDFWLRQ�DQG�PXOWLIXQFWLRQDOLW\��,W�LV�RQH�RI�WKH�IHZ�3'0V�LQ�WKH�/0$�
ZLWK�D�FOHDU�WHQGHQF\�WRZDUGV�D�VSHFLILF�XUEDQ�PRGHO�±WKH�&RPSDFW�&LW\��,W�VHHNV�VXVWDLQDEOH�DQG�TXDOLILHG�GHYHORSPHQW�
�3'02���������7KH� WHUULWRU\� LV� GLYLGHG� LQWR� VHYHUDO� V\VWHPV�ZLWK� VSHFLILF� UHJXODWLRQV� ±� IURP� WKH�0(6� WR�6\VWHPV� RI�
3URWHFWLRQ�IRU�9DOXHV�DQG�5HVRXUFHV�±�RYHUODSSLQJ�ZLWK�WKH�ODQG�XVH�V\VWHP��$QRWKHU�LPSRUWDQW�DVSHFW�LV�WKH�GHIHQFH�RI�
PXOWLIXQFWLRQDO�FHQWUHV��3'02��������$UW������&KDQJHV�LQ�ODQG�XVH�DUH�DOORZHG�DQG�HQFRXUDJHG��DQQRXQFLQJ�D�WHUULWRULDO�
G\QDPLF��SHUKDSV�PRUH�WKDQ�D�WHUULWRULDO�SURJUDP��7KHUH�LV�D�FHUWDLQ�EROGQHVV�WR�KRZ�WKLV�3'0�XQGHUVWDQGV�LWV�WHUULWRU\�
DSSHDOLQJ�WR�PXOWLIXQFWLRQDOLW\��3'02��������$UW����DQG�$UW����DQG�$UW������,Q�µ+RXVLQJ�VSDFHV¶��WKH�JRDO�LV�FRQYHUVLRQ�
LQWR�FHQWUDO�VSDFHV��3'02��������$UW��������ZKLFK�LQFOXGH�KRXVLQJ��VHUYLFHV�DQG�FRPPHUFH��3'02��������$UW��������,Q�
DOO� RI� WKLV�� WKH�2HLUDV�3'0�PHHWV� WKH� WKHRUHWLFDO� SULQFLSOHV�RI� WKH�&RPSDFW�&LW\�� QDPHO\� WKH� FUHDWLRQ�RI�KLJK�GHQVLW\�
EXLOGLQJV� ZLWK� IUHH� VSDFH� RI� PL[HG� ODQG�XVH�� 0RUHRYHU�� LQ� ������ WKH� PXQLFLSDOLW\� LVVXHG� D� 5HJXODWLRQ� IRU� 8UEDQ�
$OORWPHQW�*DUGHQV��'/����������±�0DUFK���WK���DFNQRZOHGJLQJ�XUEDQ�DJULFXOWXUH�IRU�LWV�UROH�LQ�HQYLURQPHQWDO�TXDOLW\��
VRLO�PDLQWHQDQFH��IDUPLQJ�WHFKQLTXHV�DQG�VRFLDO�OHLVXUH��EXW�QRW�LWV�UROH�LQ�IRRG�VHFXULW\��

)LQDOO\��$PDGRUD�SUHVHQWV�WKH�PRVW�SUHFDULRXV�VLWXDWLRQ�RI�WKH�WKUHH�PXQLFLSDOLWLHV��7KH�DFWLYH�3'0�ZDV�ZULWWHQ�LQ������
DQG� LV� QRW� VWUXFWXUHG� DURXQG� D� FOHDUO\� VWDWHG� JRDO�� DOWKRXJK� LW� KDV� VRPH� LQWHUHVWLQJ� SRLQWV�� HVSHFLDOO\� FRQFHUQLQJ� WKH�
HQYLURQPHQWDO�TXDOLW\�RI� WKH�PXQLFLSDOLW\��QRW�YHU\�FRPPRQ�LQ�3'0V�ZULWWHQ� LQ� WKH�����V��1RW�RQO\� WKHUH�DUH�FDUHIXO�
VWLSXODWLRQ�DV�WR�QDWXUDO�VSDFHV��DQG�HTXLYDOHQW�RQHV���WKHUH�LV�ZKROH�FKDSWHU�RQ�SROOXWLRQ��LQFOXGLQJ�GLVSRVLWLRQV�WRZDUGV�
SUHYHQWLQJ� LW� LQ� WKH� DLU�� WKH� ZDWHU� DQG� WKH� VRLO�� 7KH� ODQG�XVH� V\VWHP� �3'0$�� ������ &KDSWHU� ,,,� ±� 6HFWLRQ� ,�� PHUHO\�
HVWDEOLVKHV�ODQG�XVH�FODVVHV�ZLWK�UHJXODWLRQV�RQ�VFDOH��OLQLQJ�DQG�KHLJKW��/DQG�XVH�LV�IXUWKHU�GLVWULEXWHG�LQ�HDFK�2SHUDWLYH�
8QLW��DGGLQJ�VSHFLILF�LQWHUYHQWLRQV�DFFRUGLQJ�WR�WKH�QHHGV�RI�SDUWLFXODU�]RQHV��2Q�WKH�RWKHU�KDQG��LW�PXVW�EH�DGGHG�WKDW�
WKLV�3'0�GRHV�QRW�QHFHVVDULO\�HQYLVLRQ�D�PXOWLIXQFWLRQDO�VSDFH�� LW�SUHVXSSRVHV�XUEDQ�VHWWOHPHQWV�ZLWK� LQGXVWULDO�SDUNV�
DQG�QDWXUDO�VSDFHV��RU�HTXLYDOHQW��EHWZHHQ�WKHP��$QRWKHU�VXUSULVLQJ�DVSHFW�LV�WKH�ODFN�RI�FOHDU�JRDOV�WRZDUGV�DUWLFXODWLRQ�
ZLWK�WKH�/LVERQ�PXQLFLSDOLW\�RWKHU�WKDQ�WUDQVSRUWDWLRQ��

�

3ODQQLQJ�SDUDGLJPV�DW�WKH�QHLJKERXUKRRG�VFDOH�

+HUH��ZH� IRFXV� RXU� RYHUYLHZ� RQ� WKH� QHLJKERXUKRRG� VFDOH�� 7KHVH� DUH� WKH� (DVWHUQ� HQG� RI� WKH� /LVERQ�PXQLFLSDOLW\�� WKH�
$OIUDJLGH� DUHD� LQ� WKH� $PDGRUD� PXQLFLSDOLW\�� DQG� WKH� FHQWUH� RI� WKH� 2HLUDV� PXQLFLSDOLW\� �VHH� )LJXUH� ���� 7KH� ILUVW� ZDV�
XUEDQL]HG�GXULQJ�*U|HU¶V�3'8&/�DQG�GXULQJ�WKH�OHJDO�YRLG�OHIW�E\�WKH�3'8/��7KH�VHFRQG�KDG�D�PXQLFLSDO�LQWHJUDO�SODQ�
LQ�������EXW�ZDV�PRVWO\�FRQVWLWXWHG�E\�DXWRQRPRXV�KRXVLQJ�XQLWV��7KH�WKLUG�ZDV�RQH�RI�WKH�DUHDV�FRQWDLQHG�LQ�WKH�38&6�
EXW�FRQWLQXHG�WR�JURZ��UHYHDOLQJ�WKH�QRQ�DFFRPSOLVKPHQW�RI�VHYHUDO�JRDOV�LQFOXGHG�LQ�WKH�3ODQ��

�

(DVWHUQ�/LVERQ�

�

�

�

�

)LJXUH���±��/RFDWLRQV����±�0DGUH�GH�'HXV����±�&KHODV����±�2OLYDLV�6XO����±�(QFDUQDomR����±�2OLYDLV�1RUWH�
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(DVWHUQ�/LVERQ�ZDV�PRVWO\�RFFXSLHG�ZLWK� LQGXVWULDO� IDFLOLWLHV�QHDU� WKH� ULYHUEDQN��DV�ZHOO�DV� VRPH� ORZ�GHQVLW\�KRXVLQJ�
DUHDV�� FRQYHQWV�� ODUJH� IDUPV� DQG� VRPH� VOXPV�� PRVW� RQO\� GHPROLVKHG� LQ� WKH� ����V�� 7KH� PXQLFLSDOLW\� FRQVWUXFWHG� WZR�
QHLJKERXUKRRGV�LQ�WKH�QRUWKHUQ�DQG�VRXWKHUQ�DUHDV�RI�WKH�(DVWHUQ�HQG�RI�/LVERQ��ERWK�LQFOXGHG�LQ�*U|HU¶V�3'8&/���

7KH�(QFDUQDomR�QHLJKERXUKRRG�ZDV� SODQQHG�E\�3DXOLQR�0RQWH]� LQ������ IRU� WKH�1RUWKHDVW� HQG�RI�/LVERQ�� QHDUE\� WKH�
/LVERQ�$LUSRUW��DOVR�DQ�HOHPHQW�SODQQHG�E\�*U|HU��+RXVLQJ� W\SHV�DUH�E\�PXQLFLSDO�HQJLQHHU�-iFRPH�GD�&RVWD�� VLQJOH�
IDPLO\�GHWDFKHG�DQG�VHPL�GHWDFKHG�WHUUDFHG�KRXVHV�ZLWK�D�VPDOO�IURQW�ODZQ�DQG�D�EDFN\DUG��(QFDUQDomR�LV�D�ODUJH�VFDOH�
QHLJKERXUKRRG�DQG�LQFOXGHV�JDUGHQV��D�VFKRRO��PDUNHWV��D�SROLFH�VWDWLRQ��D�FKXUFK�DQG�RWKHU�HTXLSPHQW��2QH�RI�LWV�VWUHHWV�
ZDV�LQWHQGHG�IRU�FRPPHUFH��0RQWH]���������DQG�FRQWLQXHV�WR�EH�VR��

7KH�0DGUH�GH�'HXV�QHLJKERXUKRRG�ZDV�SODQQHG�E\�DUFKLWHFW�/XtV�%HQDYHQWH�LQ�������:LWK�D�UDGLDO�SODQ�ULVLQJ�RYHU�D�
KLOOWRS��0DGUH�GH�'HXV�LV�DOVR�FRQVWLWXWHG�E\�-iFRPH�GD�&RVWD¶V�KRXVLQJ�W\SHV��6RPH�EORFNV�DUH�XVHG�DV�SXEOLF�JDUGHQV�
DQG� WKH�QHLJKERXUKRRG� LV� WRSSHG�E\�D� VPDOO�VFKRRO�DQG�D�JUHHQ�SDUN��$IWHU� LWV�FRQVWUXFWLRQ��VRPH�IRXU�VWRUH\�KRXVLQJ�
VODEV�ZHUH�DGGHG� WR� LWV�KLJKHU�DQG� ORZHU�HQGV��7KH� ORZHU�RQH� LV�VHSDUDWHG�IURP�WKH�;DEUHJDV�DUHD�E\�D� ODUJH�JXHUULOOD�
JDUGHQ��ZKLOH�WKH�KLJKHU�HYHQWXDOO\�WXUQHG�LQWR�4XLQWD�GR�2XULYHV��D�KLJK�GHQVLW\�HVWDWH�GHVLJQHG�E\�WKH�*7+��

%RWK� WKHVH� QHLJKERXUKRRGV� HIIHFWLYHO\� FUHDWHG� ORZ�GHQVLW\� KRXVLQJ� DUHDV�ZLWK� JRRG� OLYLQJ� FRQGLWLRQV��+RZHYHU�� WKH\�
DOVR�FRQILUPHG�+RZDUG¶V�YLVLRQ�RI�D�*DUGHQ�&LW\��ZLWK�D� UXUDO�DUHD�DQG�FRQQHFWHG� WR�RWKHU� VDWHOOLWH� WRZQV�ZDV�QRW� VR�
LQIOXHQWLDO� LQ� /LVERQ� DV� ZDV� WKH� YLVLRQ� RI� D� JDUGHQ�VXEXUE�� SUHVHQWHG� LQ� 5D\PRQG�8QZLQ¶V� ����� µ7RZQ� 3ODQQLQJ� LQ�
3UDFWLFH¶��/RER����������

�

�

�

�

�

�

)LJXUH�����0DGUH�GH�'HXV�SODQ�E\�/XtV�%HQDYHQWH�

�

�

�

�

�

�

�

�

)LJXUH�����(QFDUQDomR�SODQ��E\�3DXOLQR�0RQWH]�
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�

)LJXUH�����0DGUH�GH�'HXV�QHLJKERXUKRRG�

�

�

)LJXUH�����(QFDUQDomR�QHLJKERXUKRRG�
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�

'XULQJ� WKH� OHJDO� YRLG� OHIW� E\� WKH� ODFN� RI� DSSURYDO� RI� WKH� 3'8/�� XUEDQ� SODQV� GUHZ� H[WHQVLYHO\� IURP� WKH� LQWHUHVWV� RI�
SODQQHUV��7KH�2OLYDLV�1RUWH�DQG�2OLYDLV�6XO�QHLJKERXUKRRGV�IROORZHG�WKH�SULQFLSOHV�RI�WKH�&KDUWUH�G¶$WKpQHV�� WKH�ILUVW�
VWDUWLQJ� LQ������DQG� WKH� VHFRQG� LQ�������2OLYDLV�1RUWH� LV� D� UHODWLYHO\� VPDOO� GHYHORSPHQW�� LQ�ZKLFK�KRXVLQJ� VODEV� DQG�
WRZHUV�DUH�SODFHG�LQ�D�JUHHQ�SDUN��DFFRUGLQJ�WR�D�G\QDPLF�FRPSRVLWLRQV�LQGHSHQGHQW�IURP�WKH�VWUXFWXULQJ�PRWRUZD\V�DQG�
ZLWK�IUHH�VSDFH�DQG�IUHH�FLUFXODWLRQ�ZLWKLQ� LWV�RZQ�OLPLWV��*RQoDOYHV�HW�DO���������6HSDUDWHG�IURP�2OLYDLV�1RUWH�E\�WKH�
(QFDUQDomR� QHLJKERXUKRRG�� 2OLYDLV� 6XO� H[SDQGV� RQ� WKH� SODQQLQJ� SULQFLSOHV� RI� 2OLYDLV� 1RUWH�� ,Q� D� FHOOXODU� SDUWLWLRQ��
KRXVLQJ�HVWDWHV�VWDQG�LQ�XUEDQ�JUHHQ�SDUNV��DOO�GHILQHG�E\�D�UHJXODU�PRWRUZD\�VWUXFWXUH��7UDGLWLRQDO�XUEDQ�HOHPHQWV�OLNH�
VWUHHWV��EORFNV�DQG�SORWV�ZHUH�UHMHFWHG��DQG�LQVWHDG�KRXVLQJ�VODEV��WRZHUV�DQG�WRZHU�EORFNV�ZHUH�SUHIHUUHG��9DFDQW�VSDFH�
ZDV� DEXQGDQWO\� ILOOHG� ZLWK� JUDVV� DQG� WUHHV�� ZKLFK� DOVR� KDUERXUHG� SXEOLF� HTXLSPHQW� EXW� GLVPDQWOHG� SUH�H[LVWLQJ�
DJULFXOWXUDO�DFWLYLWLHV��6DQWRV���������

7KH�IXUWKHU�H[SHULHQFH�ZLWK�WKH�GHYHORSPHQW�RI�WKH�&KHODV�9DOOH\��VWDUWLQJ�LQ�������VKRZV�D�GLIIHUHQW�SODQQLQJ�DWWLWXGH�
IURP�WKH�*7+��PRUH�DNLQ�WR�WKH�'RRUQ�0DQLIHVWR��/LNH�WKH�2OLYDLV�6XO�SODQ��LW�UHIXVHV�FRQYHQWLRQDO�VWUHHWV��EORFNV�DQG�
ORWV��DQG�RSWV�IRU�D�FHOOXODU�GLYLVLRQ��%XW�PRVW�RI�WKH�HVWDWHV�GHYHORSHG�DFFRUGLQJ�WR�WKH�RULJLQDO�3ODQ�DUH�VWUXFWXUHG�E\�
FRQWLQXRXV�FRPPHUFH�DQG�VHUYLFH�SDWKZD\V�±� VRPH�SHGHVWULDQ�DQG� VRPH� IRU� WUDIILF� ±�DURXQG�ZKLFK�KLJK�ULVH� KRXVLQJ�
WRZHUV��EORFNV�DQG�VODEV�VWHP�LQ�LQIRUPDO�DQG�DQWL�JHRPHWULFDO�FRPSRVLWLRQV��7KH�3ODQV�IRU�=RQH�,��=RQH�-�DQG�=RQH�1��
SUHVHQW�VHYHUDO�LQWHUSUHWDWLRQ�RI�WKHVH�FRUH�SULQFLSOHV��HFKRLQJ�WKRVH�RI�UHVLGHQWLDO�QHLJKERXUKRRGV�LQVSLUHG�E\�WKH�'RRUQ�
0DQLIHVWR��LQFOXGLQJ�WKH�&DUULpUHV�&HQWUDOHV�E\�$7�%$7�$IULTXH��������������WKH�*ROGHQ�/DQH�&OXVWHU�&LW\�E\�$OLVRQ�
DQG� 3HWHU� 6PLWKVRQ� ������������� WKH� 3DUN� +LOO�+\GH� 3DUN� KRXVLQJ� FRPSOH[� FRRUGLQDWHG� E\� -RKQ� /HZLV�:RPHUVOH\�
������������ DQG� WKH� 7RXORXVH�/H�0LUDLO� WRZQ� H[WHQVLRQ� E\� &DQGLOLV�-RVLF�:RRGV� ������������� 7KHVH� SURMHFWV� VKDUH�
VLPLODULWLHV�ZLWK�&KHODV�QRW�RQO\�LQ�WKH�XUEDQ�OD\RXW��EXW�DOVR�LQ�WKH�HPSOR\PHQW�RI�VSHFLILF�HOHPHQWV�RI�XUEDQ�IRUP�OLNH�
XQLI\LQJ� SODWHDXV�� SHGHVWULDQ� ZDONZD\V�� GHFN�DFFHVVHV� DQG� FLW\�EXLOGLQJV� �+HLWRU�� ������ %RUJHV� DQG� 0DUDW�0HQGHV��
�������

7KH� LPSDFWV� RI� WKHVH� RQ� XUEDQ� IRUP� DUH� GHFLVLYH� IRU� WKH� GHYHORSPHQW� RI� /LVERQ�� $IWHU� PRUH� WKDQ� D� GHFDGH� RI� QHZ�
QHLJKERXUKRRGV� SODQQHG� DFFRUGLQJ� WR� WKH� JDUGHQ�VXEXUE� PRGHO�� WKH� QHHG� RI� RSWLPL]LQJ� FRQVWUXFWLRQ� DQG� FUHDWLQJ� D�
VLJQLILFDWLYH�DPRXQW�RI�QHZ�KRXVHV�OHG�WR�WKH�DGRSWLRQ�RI�GLIIHUHQW�XUEDQ�PRGHOV�PRUH�DFFHSWLQJ�RI�PDVV�KRXVLQJ��EXW�
DOVR� PRUH� DZDUH� RI� WKH� SRVVLELOLWLHV� RI� 6WDWH� LQWHUYHQWLRQ� IRU� VWUDWHJLF� SODQQLQJ� RI� HTXLSPHQW�� SXEOLF� VSDFH� DQG�
WUDQVSRUWDWLRQ�V\VWHPV��7KH�WHUULWRU\�LV�WUDQVIRUPHG�WR�D�JUHDW�H[WHQW�±�SDUWLFXODUO\�FRQVLGHULQJ�WKDW�2OLYDLV�1RUWH��2OLYDLV�
6XO�DQG�WKH�&KHODV�9DOOH\�ZHUH�SUHYLRXVO\�DJULFXOWXUDO�DUHDV�±�EXW�VR�GRHV�WKH�XUEDQ�ODQGVFDSH��ZKLFK��IRU�WKH�ILUVW�WLPH��
VHHV�WKH�FRQVWUXFWLRQ�RI�LQWHJUDO�KLJK�GHQVLW\�DUHDV��ZKRVH�XUEDQ�GHYHORSPHQW�FRQWLQXHV�WR�WKLV�GD\��<HW��LW�PXVW�EH�QRWHG�
WKDW� WKHVH� SODQV� ZHUH� QRW� WRWDOO\� LPSOHPHQWHG� DQG� FRQVLGHUDEOH� FKDQJHV� ZHUH� PDGH� WKDW� GLVWDQFHG� WKHP� IURP� WKHLU�
RULJLQDO� JRDOV�� $PRQJVW� WKHVH�� WUDQVSRUWDWLRQ� V\VWHPV�ZHUH� SDUDPRXQW�� DQG� WKHVH� DUHDV� ZHUH� GHHSO\� DIIHFWHG� E\� WKHLU�
VHJUHJDWLRQ�IURP�WKH�FLW\���

�

�
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�

)LJXUH�����2OLYDLV�1RUWH�3ODQ�E\�6RPPHU�5LEHLUR�DQG�)DOFmR�GD�&XQKD�

�

)LJXUH�����2OLYDLV�6XO�3ODQ�E\�-RVp�5DIDHO�%RWHOKR�DQG�&DUORV�'XDUWH�

�

)LJXUH�����&KHODV�3ODQ�E\�)UDQFLVFR�6LOYD�'LDV�DQG�-�5��%RWHOKR�>H[FOXGLQJ�]RQHV�WKDW�EURNH�
WKH�SODQ@�
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�

)LJXUH������2OLYDLV�1RUWH�QHLJKERXUKRRG�

�

)LJXUH������2OLYDLV�6XO�QHLJKERXUKRRG�
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�

)LJXUH������&KHODV�QHLJKERXUKRRG���$PHQGRHLUDV�(VWDWH�

�

�

)LJXUH������&KHODV�QHLJKERXUKRRG���/yLRV�(VWDWH�

�

�
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�

$OIUDJLGH�]RQH�

�

)LJXUH������/RFDWLRQ������$OWR�GR�0RtQKR������=DPEXMDO�

7KH�$OIUDJLGH�DUHD�LV�QRZ�IXOO\�XUEDQL]HG��DOWKRXJK�PRVW�RI�LWV�DUHD�ZDV�LQFOXGHG�LQ�WKH�UXUDO�]RQH�DVVLJQHG�E\�*U|HU�LQ�
WKH�38&6��,QGHHG��SUHVHQW�GD\�$OIUDJLGH�ZDV��E\�WKH�����V��FRQVWLWXWHG�E\�WKUHH�ODUJH�IDUPV��WR�ZKLFK�D�JURZLQJ�DPRXQW�
RI� LQGXVWULDO� IDFLOLWLHV�ZDV� DGGHG� LQ� WKH� ����V��7KH�$OWR� GR�=DPEXMDO� QHLJKERXUKRRG�ZDV� XUEDQL]HG� LQ� WKH� ����V�� LQ�
FRQGLWLRQV� VLPLODU� WR� WKRVH� RI� (DVWHUQ� /LVERQ� D� GHFDGH� HDUOLHU�� ,WV� RULJLQDO� FRXQFLO� HVWDWHV� ZHUH� KRZHYHU� GHVLJQHG� LQ�
GLIIHUHQW�WHUPV���

$OWR�GR�0RtQKR��RQ�WKH�ORZHU�HQG�RI�WKH�VORSH�� LV�D�ORZ�GHQVLW\�HVWDWH�ZKHUH�XUEDQ�DQG�DUFKLWHFWXUDO�IRUP�DUH�PHUJHG��
GHVLJQHG�E\�)UDQFLVFR�6LOYD�'LDV��7KH�µHYROXWLYH¶�VLQJOH�IDPLO\�KRXVHV�DUH�OLQNHG�WRJHWKHU�LQ�D�VHULHV�RI�VODEV�VHSDUDWHG�
E\�SDWLRV�DQG�VPDOO�IORZHUEHGV��7KH�HVWDWH�RFFXSLHV�RQO\�D�SDUW�RI�WKH�ODQG��OHDYLQJ�D�ODUJH�JUHHQ�DUHD�DURXQG�WKH�UXLQV�RI�
D�SUH�H[LVWLQJ�ZLQGPLOO��ZKLFK�DUH�QRZ�RFFXSLHG�ZLWK�VPDOO�DJULFXOWXUDO�SORWV��7KH�GHVLJQ�KDV�VRPH�GLVWDQFHG�VLPLODULWLHV�
WR�WKH�JDUGHQ�VXEXUE�SDUDGLJP��EXW�LWV�VFKHPH�LV�PRUH�RYHUWO\�GUDZQ�IURP�WKH�H[SHULHQFH�RI�6LOYD�'LDV�LQ�D�VXUYH\�RQ�
SRSXODU�DUFKLWHFWXUH�FRQGXFWHG�LQ�3RUWXJDO�LQ�WKH�ODWH�����V��%RUGDOR���������

2Q� WKH�KLJKHU�HQG�RI� WKH� VORSH�� WKH�=DPEXMDO�HVWDWH�ZDV�GHVLJQHG�E\�9tWRU�)LJXHLUHGR�DQG�'XDUWH�&DEUDO�GH�0HOOR�� D�
KLJK�GHQVLW\�DUHD�ZLWK�VHYHUDO�VODEV�EXLOW�DURXQG�XUEDQ�SDUNV�DQG�JDUGHQV��$V�WKH�ERWWRP�RI�WKH�VORSH�LV�UHDFKHG��WKH�VODEV�
EHFRPH� D� EORFN� RI� WZR�VWRUH\� KRXVHV�� 7KLV� HVWDWH� VKRZV� D� FRQVLGHUDEOH� LQIOXHQFH� RI� PRGHUQ� XUEDQLVP�� DOWKRXJK� LW�
EHORQJV�WR�D�FULWLTXH�RI�WKH�&KDUWUH�G¶$WKpQHV�PRUH�WKDQ�D�ZKROHKHDUWHG�H[SUHVVLRQ�RI�LW���

$IWHU� WKH�GHPRFUDWLF� UHYROXWLRQ�� WKH�$OIUDJLGH�]RQH�FRQWLQXHG� WR�EH�GHYHORSHG��EXW�SULYDWH�VHFWRU�XUEDQ�GHYHORSPHQWV�
WDUJHWHG�HVSHFLDOO\�WKH�PLGGOH�FODVVHV��DV�WKH�$OIUDJLGH�7RZHUV��GHVLJQHG�E\�WKH�VWXGLR�RI�DUFKLWHFW�&RQFHLomR�6LOYD�LQ�D�
%UXWDOLVW� DHVWKHWLF� WKDW� GRHV� QRW� QHFHVVDULO\� IROORZ� WKH� 'RRUQ� 0DQLIHVWR� SULQFLSOHV� IURP� ZKLFK� (QJOLVK� %UXWDOLVP�
HPHUJHG��%RUJHV���������0RUHRYHU��WKH�$OWR�GR�=DPEXMDO�QHLJKERXUKRRG��ZKLFK�KDG�EHHQ�WKH�REMHFW�RI�DQ�,QWHJUDO�3ODQ�
IURP������WR������HQGHG�XS�EHLQJ�UHYLVHG��WRZDUGV�JUHDWHU�GHQVLILFDWLRQ��$V�VXFK��PRVW�RI�LWV�SODQQHG�JUHHQ�DUHDV�KDYH�
EHHQ�XUEDQL]HG��ZLWKRXW�D� VSHFLILF�GHYHORSPHQW� VWUDWHJ\�� EXW�FOHDUO\�JXLGHG�E\�SULQFLSOHV�RI�FRPSDFWLRQ��+RZHYHU�� DV�
KDSSHQHG� LQ� PDQ\� QHLJKERXUKRRGV� LQIOXHQFHG� E\� WKH� &RPSDFW� &LW\� PRGHO�� SXEOLF� WUDQVSRUWDWLRQ� ZDV� QRW� GHYHORSHG�
DFFRUGLQJO\�� DQG� PXFK� RI� WKH� PRELOLW\� LQ� WKH� DUHD� FDQ� RQO\� EH� HQVXUHG� E\� SULYDWH� FDU�� 'HVSLWH� WKH� UHODWLYH� ODFN� RI�
LQYHVWPHQW�LQ�LPSURYLQJ�SXEOLF�VSDFHV�LQ�WKH�$OWR�GR�=DPEXMDO�QHLJKERXUKRRG��WKHUH�KDV�EHHQ�D�FRQVLGHUDEOH�DPRXQW�RI�
FRPPXQLW\�DSSURSULDWLRQ�RI�YDFDQW�VSDFH��DV�VHYHUDO�VPDOO�DUHDV�ZLWKLQ�WKH�XUEDQ�SDUN�LQ�WKH�ORZHU�HQG�RI�WKH�VORSH�DUH�
XVHG�DV�VPDOO�DOORWPHQW�JDUGHQV��0RUHRYHU��LQ�WKH�WHUUDLQ�EHWZHHQ�WKH�ORZHU�HQG�RI�WKH�=DPEXMDO�(VWDWH��WKH�/DERUDWyULR�
1DFLRQDO�GH�(QHUJLD�H�*HRORJLD� �/1(*��EXLOGLQJ�DQG� WKH�FRUULGRU�RI� WKH�&5,/�KLJKZD\��D� ODUJH�JXHUULOOD�JDUGHQ�KDV�
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�

EHHQ� FUHDWHG� E\� ORFDOV�� DGGLQJ� DQRWKHU� IXQFWLRQ� WR� DQ� XUEDQ� DUHD� WKDW� LQFOXGHV� UHVLGHQWLDO�� FRPPHUFLDO� DQG� LQGXVWULDO�
DFWLYLWLHV���

�

)LJXUH������$OWR�GR�=DPEXMDO�3ODQ��������YHUVLRQ�

�

)LJXUH������$OWR�GR�0RLQKR�(VWDWH�

�

)LJXUH������=DPEXMDO�(VWDWH�
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�

2HLUDV�FHQWUH�

�

)LJXUH����������2HLUDV�&HQWUH������6DQWR�$PDUR������1RYD�2HLUDV�

7KH�38&6�LV�D�FORVH�LQWHUSUHWDWLRQ�RI�+RZDUG��ZLWK�DQ�XUEDQ�FHQWUH�OLQNHG�WR�VDWHOOLWH�WRZQV�EH\RQG�D�UXUDO�IULQJH��7KHVH�
IRUPHG� D� FRQWLQXRXV� VWUXFWXUH� RI� OHLVXUH�� EXW� PRVWO\� RI� DJULFXOWXUDO� DQG� IRUHVWU\� DFWLYLWLHV� YDOXHG� IRU� WKHLU� UROH� LQ�
EDODQFLQJ�XUEDQ�VSUDZO�DQG�HQVXULQJ�HQYLURQPHQWDO�TXDOLW\��0DUDW�0HQGHV���������*U|HU�ZDV�DOVR�NHHQ�RQ�HQVXULQJ�WKH�
GHYHORSPHQW�RI�H[LVWHQW�VHWWOHPHQWV�ZKLFK�QHHGHG�WR�JURZ��,Q�WKH�FHQWUH�RI�WKH�2HLUDV�PXQLFLSDOLW\��KH�PRVWO\�IRFXVHG�RQ�
FRQVROLGDWLQJ� WKH� ROG� VHWWOHPHQW�� DQG� LQWHJUDWLQJ� LW� LQ� QHZO\� FUHDWHG� QHLJKERXUKRRGV��PRVWO\� GHVLJQHG� DV� ORZ�GHQVLW\�
JDUGHQ�VXEXUEV��7KDW� LV� WKH�FDVH�RI�6DQWR�$PDUR�� WKH�(DVWHUQ�]RQH�RI�2HLUDV�� LQ�ZKLFK�*U|HU�SODQQHG�VXFK�D�JDUGHQ�
VXEXUE��FRQVWLWXWHG�E\�GHWDFKHG�WHUUDFHG�KRXVHV�DQG�FRWWDJHV��ZLWK�VHYHUDO�SXEOLF�JDUGHQV�IDFLQJ�WKH�EHDFK��

7KH�38&6�ZLOO�DOVR�DEVRUE�WKH�SODQ�IRU�1RYD�2HLUDV��D�QHZ�QHLJKERXUKRRG�IRU�WKH�:HVWHUQ�]RQH�RI�2HLUDV��ZLWK�VHPL�
FLUFXODU� VWUHHWV� ZLWK� FRWWDJHV� SODFHG� DURXQG� D� KRXVLQJ� HVWDWH� IXOO\� WULEXWDU\� WR� WKH� XUEDQ� SULQFLSOHV� RI� WKH� &KDUWUH�
G¶$WKpQHV��GHVLJQHG�E\�DUFKLWHFW�/XtV�&ULVWLQR�GD�6LOYD���

$OWKRXJK�*U|HU�SODQQHG�WKH�XUEDQ�FHQWUHV�LQ�WKH�UHJLRQ��KH�XQGHUVWRRG�WKHVH�DV�SDUWV�RI�DQ�LQWHJUDO�VFKHPH�WKDW�LQFOXGHG�
WKH�UXUDO�DUHDV��7KLV�VKRZV�WKH�JUHDWHVW�FKDQJHV�LQ�WKH�2HLUDV�FHQWUH��DV�XUEDQL]HG�DUHD�KDV�HOLPLQDWHG�D�FRQVLGHUDEOH�UXUDO�
DUHD�� %HWZHHQ� *U|HU¶V� 6DQWR� $PDUR� QHLJKERXUKRRG� DQG� WKH� EHDFK� QRZ� VWDQGV� D� KLJK�GHQVLW\� HVWDWH�� ZKLOH� RQ� WKH�
QRUWKHUQ� HQG� WKH� $XJXVWR� GH�&DVWUR� QHLJKERXUKRRG�ZDV� EXLOW�� DOVR�ZLWK� KLJK�GHQVLW\� WRZHU�EORFNV��2WKHU� DUHDV� ZHUH�
VLQFH�XUEDQL]HG�LQ�WKH�2HLUDV�FHQWUH��PRVW�RI�WKHP�KLJK�GHQVLW\��+RZHYHU��WKLV�KDV�RIWHQ�EHHQ�PDGH�SRVVLEOH�E\�ODQG�XVH�
FRQYHUVLRQV�ZKLFK�GHHSO\�DIIHFWHG�WKH�UXUDO�VWUXFWXUH�RI�WKH�38&6��7KLV�JUHHQ�EHOW�LV�RQO\�YLVLEOH�LQ�IUDJPHQWV�QRZ��DQG�
VRPH�RI�LWV�UHPQDQWV�KDYH�QRW�EHHQ�SULRULWL]HG�LQ�XUEDQ�SODQQLQJ��0DUDW�0HQGHV����������

�
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)LJXUH����±�2HLUDV�FHQWUH�DQG�6DQWR�$PDUR�3ODQ�E\�eWLHQQH�GH�*U|HU�
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)LJXUH����±�1RYD�2HLUDV�3ODQ�E\�/XtV�&ULVWLQR�GD�6LOYD�
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�

)LJXUH������2OG�2HLUDV�&HQWUH�

�

)LJXUH������1RYD�2HLUDV�QHLJKERXUKRRG�

�

)LJXUH������6DQWR�$PDUR�QHLJKERXUKRRG�
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�

'LVFXVVLRQ�

7KH�FDVH�VWXGLHV�HQLJKWHQ�WUDQVLWLRQV�ZLWKLQ�WKH�XUEDQ�KLVWRU\�RI�/LVERQ�DQG�LWV�UHJLRQ��7KHVH�DUH�YHULILHG�DW�WKUHH�OHYHOV��
)LUVW�� WKH�SROLWLFDO��ZLWK� WKH�GHYHORSPHQW�RI�SODQQLQJ� LQVWUXPHQWV� IRU�PXOWL�VFDOH�GHYHORSPHQW�RI� WKH� WHUULWRU\��6HFRQG��
WKH�FXOWXUDO��ZLWK�GLIIHUHQW�XUEDQ�SDUDGLJPV�LQIRUPLQJ�WKH�XUEDQ�GHVLJQ��$QG�WKLUG��WKH�VRFLR�PHWDEROLF��ZLWK�WKH�UHJLRQDO�
WUDQVIRUPDWLRQ�RI�ODQGVFDSHV��HFRV\VWHPV�DQG�OLIHVW\OHV��

&RQVLGHULQJ�WKH�UXUDOLVW�SROLWLFV�RI�WKH�1HZ�6WDWH��*U|HU�IRXQG�LQ�/LVERQ�D�SROLWLFDO�FOLPDWH�IDYRXUDEOH�IRU�H[SORULQJ�KLV�
LQWHUHVW�LQ�WKH�*DUGHQ�&LW\�±�H[SUHVVHG�EHIRUH�KH�FDPH�WR�ZRUN�LQ�3RUWXJDO��*U|HU���������+H�VXFFHHGHG�DW�SODQQLQJ�ORZ�
GHQVLW\�FRPIRUWDEOH�QHLJKERXUKRRGV�EXW�IDLOHG�WR�SUHGLFW�WKH�UHDO�FKDQJHV�WKH�FLW\�ZRXOG�XQGHUJR�DQG�GHVLJQ�VROXWLRQV�WR�
WDFNOH�VXFK�SUREOHP��+RZHYHU��*U|HU¶V�YLVLRQ�LV�QRW�ZLWKRXW�PHULW��DV�LW�EDODQFHG�XUEDQL]DWLRQ�ZLWK�WKH�SUHVHUYDWLRQ�RI�
UXUDO�DFWLYLWLHV��ZLWK�SRVLWLYH�PHWDEROLF�LPSDFWV��

,GHDV� HPHUJLQJ� IURP� PRGHUQLVW� SODQQLQJ� DQG� LWV� SRVW�::�� FULWLFV� ZRXOG� HYHQWXDOO\� EHFRPH� LQIOXHQWLDO� LQ� /LVERQ��
DOWKRXJK� WKH� 3'8/��ZKLFK� LQWHJUDWHG� WKRVH� UHIHUHQFHV�� ZDV� QRW� DSSURYHG��+LJK�GHQVLW\� ZDV� D� QHFHVVDU\� VROXWLRQ� IRU�
KRXVLQJ�VKRUWDJHV�LQ�VHYHUDO�XUEDQ�FHQWUHV�RI�WKH�UHJLRQ��DQG�DOWKRXJK�PRVW�XUEDQ�GHVLJQV�ZRXOG�SODQ�JUHDW�DPRXQWV�RI�
JUHHQ�VSDFH��WKHVH�QR�ORQJHU�QHJRWLDWH�ZLWK�WKH�DJUDULDQ�SDVW�RI�WKHLU�WHUULWRULHV��$�VFKLVP�LV�DVVXPHG�EHWZHHQ�XUEDQ�DQG�
UXUDO�WKDW�ODVWV�XQWLO�WRGD\��

'HPRFUDWLF�SODQQLQJ�EHFDPH�PRUH�IRFXVHG�RQ�WHUULWRULDO�PDQDJHPHQW��UDWKHU�WKDQ�SODQQLQJ��WR�UHVSRQG�WR�D�OLEHUDOL]HG�
PDUNHW�� EXW� UHFHQW� FRQVWUXFWLRQ� LV� PRGHUDWHO\� FRPSURPLVHG� ZLWK� WKH� SULQFLSOHV� RI� WKH� &RPSDFW� &LW\� LQ� KLJK�GHQVLW\�
FRQVWUXFWLRQ��EXW�OHVV�LQ�WUDQVSRUWDWLRQ�RU�UHGXFWLRQ�RI�FDU�GHSHQGHQF\��

7KH� FDVH�VWXGLHV� UHYHDO� XUEDQ� IRUP� FRQWUDVWV� LQ� SODQQHG� QHLJKERXUKRRGV� DFFRUGLQJ� WR� WKHLU� XUEDQ� PRGHOV�� ,Q� WKHVH�
FRQWUDVWV�DUH�LPSOLHG�GLIIHUHQW�PHWDEROLF�SURFHVVHV��,Q�QHLJKERXUKRRGV�SODQQHG�GXULQJ�*U|HU¶V�3'8&/�DQG�WKH�38&6��
WKH�JDUGHQ�VXEXUE�PRGHO� LV� WKH�PRVW�SUHSRQGHUDQW��DV�QHZ�QHLJKERXUKRRGV�GR�QRW�KDYH�SDUWLFXODU� UHODWLRQV�ZLWK�HLWKHU�
WKH�FLW\�FHQWUH�RU�D�UXUDO�KLQWHUODQG��IXQGDPHQWDO�IRU�WKH�*DUGHQ�&LW\��,QGLYLGXDO�GHWDFKHG�RU�VHPL�GHWDFKHG�KRXVHV�DUH�
WKH�SUHIHUUHG�W\SH��ZLWK�LQGLYLGXDO�\DUGV�DQG�SXEOLF�JUHHQ�DUHDV�SURYLGLQJ�IUHH�VSDFH�DQG�VRPHWLPHV�SXEOLF�HTXLSPHQW��

7KLV�FKDQJHV�LQ�WKH�����V��*LYHQ�*U|HU¶V�XQUHDOLVWLF�SUHGLFWLRQV�IRU�XUEDQ�JURZWK�DQG�WKH�FRQWLQXHG�H[LVWHQFH�RI�VOXPV�
LQ� /LVERQ�� XUEDQ� PRGHOV� UHYLHZHG� LQ� DUFKLWHFWXUDO� SXEOLFDWLRQV� ZHUH� XVHG� E\� VHYHUDO� DUFKLWHFWV� ZRUNLQJ� LQ� WKH�
GHYHORSPHQW�RI�(DVWHUQ�/LVERQ��+LJK�GHQVLW\�VROXWLRQV�DUH�DFFHSWHG��DQG�PXOWL�VWRUH\�EXLOGLQJV�ZHUH�LQFHSWHG�LQWR�JUHHQ�
SDUNV�GLYLGHG�E\�ODUJH�PRWRUZD\V�LQ�2OLYDLV�1RUWH�DQG�6XO��,Q�&KHODV��WKHUH�DUH�VLPLODULWLHV�ZLWK�WKH�'RRUQ�0DQLIHVWR��DV�
PDVV�KRXVLQJ�HVWDWHV�FOXVWHU�DURXQG�D�FHQWUDO�PRWRUZD\��

7KHVH� QHLJKERXUKRRGV� UHSUHVHQW� JUHDW�PHWDEROLF� FKDQJHV±� WKH\� VWDQG� RQ� IRUPHU� DJULFXOWXUDO� ODQG� H[SURSULDWHG� E\� WKH�
/LVERQ� PXQLFLSDOLW\�� DQG� SUHVHQW� D� JUHDW� YDULHW\� RI� UHVLGHQWLDO� GHQVLW\�� IURP� VLQJOH�IDPLO\� KRXVHV� WR� PDVVLYH� WRZHU�
EORFNV�ZLWKLQ�D�ODUJH�H[WHQVLRQ�RI�JUHHQ�DUHDV�PRVWO\�PHDQW� IRU�OHLVXUH�DQG�ODQGVFDSH��,Q�&KHODV��DQ�KRUWLFXOWXUDO�SDUN�
DQG�JXHUULOOD�JDUGHQ�DUH�WKH�H[FHSWLRQ��ZKLOH�VHYHUDO�JXHUULOOD�JDUGHQV�RI�VHYHUDO�GLPHQVLRQV�FDQ�EH�IRXQG�LQ�WKH�IULQJHV�
RI�0DGUH�GH�'HXV�WRGD\��$QRWKHU�LPSRUWDQW�DVSHFW�LV�WKH�FRQYHUVLRQ�RI�SHGHVWULDQ�DQG�ORZ�WUDIILF�URXWHV�LQWR�PRWRUZD\V��
DQG� WKH� DSSURSULDWLRQ� RI� JUHHQ� DUHDV� IRU� SDUNLQJ�� VKRZLQJ� D� GUDPDWLF� LQFUHDVH� LQ� FDU�XVH� �DQG� FRUUHVSRQGLQJ� &2��
HPLVVLRQV���GHVSLWH�WKH�SUHVHQFH�RI�SXEOLF�WUDQVSRUWDWLRQ��H[FHSW�LQ�0DGUH�GH�'HXV���

(LWKHU� LQVSLUHG� E\� WKH� *DUGHQ� &LW\� RU� E\� XOWHULRU� LGHDV�� WKHVH� QHLJKERXUKRRGV� DUH� PRVWO\� OLQNHG� ZLWK� DJULFXOWXUDO�
SURGXFWLRQ� �IXQGDPHQWDO� IRU�+RZDUG�� WKURXJK�JUDVVURRWV� LQLWLDWLYHV��7KDW� WKHVH�DQG�RWKHU� LQLWLDWLYHV�GLG�KDSSHQ�SURYHV�
WKHUH�ZHUH�VRFLR�FXOWXUDO�EXW�DOVR�VSDWLDO�FRQGLWLRQV�IRU�WKHLU�GHYHORSPHQW��FRQILUPLQJ�VSDFH�LV�WKH�DVVHW�WKDW�DOORZV�XUEDQ�
FKDQJH� WR� KDSSHQ� �6FRIIKDP� DQG� 0DUDW�0HQGHV�� ������� +RZHYHU�� DVLGH� IURP� WKH� &KHODV� +RUWLFXOWXUDO� 3DUN�� WKH�
PXQLFLSDOLW\�VHHPV�WR�SURPRWH�PRVWO\�XUEDQ�UHKDELOLWDWLRQ�DQG�UHGHYHORSPHQW�LQ�WKHVH�DUHDV��

&RQVLGHULQJ� WKH� $OWR� GR� =DPEXMDO� QHLJKERXUKRRG� DQG� LWV� VXUURXQGLQJV�� RQH� FDQ� GHWHFW� D� SODQQLQJ� WHQGHQF\� WRZDUGV�
FRPSDFWLRQ�� DV�PRVW� KRXVLQJ� LV� KLJK�GHQVLW\� DQG� ODQG�XVHV� DUH� UHODWLYHO\�PL[HG��+RZHYHU�� HDVH� RI� DFFHVV� DQG� SXEOLF�
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WUDQVSRUWDWLRQ�ZKLFK� DUH� FRUH� WR� WKH�&RPSDFW�&LW\�PRGHO� DUH� ODFNLQJ�� DV� WUDQVSRUWDWLRQ� LV� EDVHG� RQ� WKH�PDMRU� QHDUE\�
PRWRUZD\V��7KH� ORVV�RI� JUHHQ� VSDFH� LQ� WKH�$OIUDJLGH� DUHD� LV� DOVR� QRWHZRUWK\�� SDUWLFXODUO\� FRQVLGHULQJ� WKDW� QHDUO\�����
\HDUV�DJR��LW�ZDV�DQ�DJULFXOWXUDO�DUHD��7KH�JXHUULOOD�JDUGHQV�LQ�$OWR�GR�=DPEXMDO�DUH�LPSRUWDQW�FRXQWHUEDODQFHV�IRU�VXFK�
ORVV��EXW�LW�PXVW�EH�QRWHG�WKH\�KDYH�QR�OHJDO�ULJKW�WR�RFFXS\�WKH�ODQG��

'HVSLWH� KDYLQJ� EHHQ�PLQXWHO\� SODQQHG�� WKH� 38&6� UXUDO� VWUXFWXUH� ZDV� GLVPDQWOHG�� ,WV� QHWZRUN� RI� IDUPV� GHFD\HG�ZLWK�
OLIHVW\OH� FKDQJHV� WKURXJKRXW� WKH� ��WK� FHQWXU\� �0DUDW�0HQGHV�� ������� 7KLV� DOVR� VLJQDOV� D� VRFLR�PHWDEROLF� VKLIW�� ZLWK�
DJULFXOWXUH� ZLWKHULQJ�� DORQJ� ZLWK� ORFDO� HFRV\VWHP�� LUULJDWLRQ� V\VWHPV� DQG� VRLO�PDLQWHQDQFH� SUDFWLFHV� �0DUDW�0HQGHV��
������� )XUWKHUPRUH�� WKLV� HIIDFHV� PRVW� RI� WKH� *DUGHQ� &LW\� SULQFLSOHV� DSSOLHG� LQ� WKH� 38&6�� DQG� RIWHQ�� ORZ�GHQVLW\�
QHLJKERXUKRRGV�SODQQHG�E\�*U|HU� DUH� VXUURXQGHG�E\� WRZHU�EORFNV� DQG� ODUJH�SXEOLF�EXLOGLQJV�� VKRZLQJ� DQ� LQFUHDVH� LQ�
FRQVWUXFWLRQ��EXW�DOVR�LQ�SRSXODWLRQ�DQG�XUEDQ�DFWLYLWLHV��*U|HU¶V�UHVWULFWLYH�SODQQLQJ�RI�WKH�XUEDQ�FHQWUHV��EDVHG�RQ�KLV�
RZQ�XQGHUHVWLPDWLRQ�RI�SRSXODWLRQ�JURZWK��PD\� KDYH�GHWHUPLQHG� WKH� LOO� IDWH� RI� WKH� UXUDO� DUHDV�� VLQFH� WKHVH�ZHUH� ODWHU�
FRQVLGHUHG�OHVV�LPSRUWDQW�WKDQ�DYRLGLQJ�KRXVLQJ�VKRUWDJHV��+RZHYHU��WKH�XUEDQ�IRUPV�RI�QHZ�KRXVLQJ�VFKHPHV�GLG�QRW�
FRQVLGHU�WKH�LPSOLHG�PHWDEROLF�FKDQJHV�LQ�WKH�WHUULWRU\��ZLWK�JUHDW�LQFUHDVHV�LQ�WUDIILF�DQG�ZDVWH��DV�ZHOO�DV�FRUUHVSRQGLQJ�
LQIUDVWUXFWXUH��

,Q� 2HLUDV�� WKH� GHYHORSPHQW� RI� VHYHUDO� KLJK�GHQVLW\� UHVLGHQWLDO� QHLJKERXUKRRGV� UXQV� SDUDOOHO� WR� D� JUHDW� HPSKDVLV� RQ�
LQGXVWULDO�DQG�XUEDQ�DFWLYLWLHV��$OWKRXJK�WKH�FXUUHQW�2HLUDV�3'0�HQFRXUDJHV�UHVLGHQWLDO�VXEXUEV�WR�EHFRPH�PL[HG�XVH��LW�
LV� XQFOHDU� LI� WKH� HQYLVLRQHG� PXOWLIXQFWLRQDOLW\� LV� RQO\� GLUHFWHG� DW� IXQGDPHQWDOO\� XUEDQ� DFWLYLWLHV�� $OWKRXJK� LW� LV� QRW�
GLVFDUGHG� WKDW� UXUDO� VRLO�PD\� WXUQ� WR� XUEDQ� �3'02�� ������ $UW�������� WKH� RSSRVLWH� LV� OHVV� HYLGHQW�� 7KH�&RPSDFW� &LW\�
PRGHO� LPSOLHV� KLJK�GHQVLWLHV� DQG�PL[HG� ODQG�XVHV�� EXW� DOVR� HDVH�RI� WUDQVSRUWDWLRQ��ZKLOH�2HLUDV� UHPDLQV� VWURQJO\� FDU�
GHSHQGHQW�ZLWK�DQ�XQGHUGHYHORSHG�SXEOLF�WUDQVSRUWDWLRQ�V\VWHP���

&RQFOXGLQJ�UHPDUNV�

7KH�VRFLR�HFRORJLFDO�XUEDQ�KLVWRU\�RI�3RUWXJXHVH�FLWLHV�LV�D�SURPLVLQJ�ILHOG�RI�UHVHDUFK��/LVERQ�LQ�SDUWLFXODU��&RQVLGHULQJ�
WKDW�DIWHU�DQ�HDUWKTXDNH�LQ�������WKH�FLW\�ZDV�UHEXLOW�DV�WKH�FDSLWDO�RI�WKH�.LQJGRP�RI�3RUWXJDO��0DUDW�0HQGHV���������
VXFK�XUEDQ�YLVLRQ�ZRXOG�FKDQJH�GUDVWLFDOO\��8QGHU�WKH�1HZ�6WDWH¶V�UXUDO�SROLWLFV��3RUWXJDO�UHPDLQHG�XQGHULQGXVWULDOL]HG�
IRU�D�VLJQLILFDQW�SDUW�RI�WKH���WK�FHQWXU\��0DQ\�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�LQGXVWULDO�VRFLR�HFRORJLFDO�UHJLPH��)LVFKHU�
.RZDOVNL��������DUULYH�ODWH�WR�3RUWXJDO��7KH�38&6�WULHV�WR�WXUQ�WKH�*DUGHQ�&LW\�PRGHO�WR�WKH�UHJLRQDO�VFDOH��SODQQLQJ�DQ�
LQWHJUDO�VHTXHQFH�RI�XUEDQ�DQG�UXUDO�DUHDV��2QO\�DIWHU�WKH�SODQQLQJ�RI�WKH�$OYDODGH�QHLJKERXUKRRG�KLJK�GHQVLW\�VROXWLRQV�
VWDUW�WR�EH�DFFHSWHG��WR�EH�WDNHQ�WR�D�JUHDWHU�VFDOH�LQ�WKH�*7+�QHLJKERXUKRRGV�LQ�WKH�(DVWHUQ�HQG�RI�WKH�FLW\��,Q�/LVERQ��
WKHVH�QHLJKERXUKRRGV�ZHUH�GHYHORSHG�LQ�ODQG�H[SURSULDWHG�E\�WKH�PXQLFLSDOLW\��EXW�HOVHZKHUH��DV�LV�WKH�FDVH�LQ�2HLUDV��
IXUWKHU�GHYHORSPHQW�LPSOLHG�ODQG�XVH�FRQYHUVLRQV�DQG�VLJQLILFDQW�VXEWUDFWLRQV�IURP�*URsU¶V�JUHHQ�EHOW��

:KDW�KDV�DOVR�EHHQ�ORVW�WKURXJKRXW�WKH���WK�FHQWXU\�ZDV�SDUW�RI�WKH�SURGXFWLYH�FDSDFLW\�RI�WKH�/0$��SDUWLFXODUO\�LQ�XUEDQ�
FHQWUHV�DQG�WKHLU�VXUURXQGLQJV��*U|HU¶V�VWUDWHJLHV�KDYH�SHUKDSV�WRR�KDVWLO\�EHHQ�LGHQWLILHG�ZLWK�WKH�FRQVHUYDWLYH�SROLWLFV�
RI� WKH� 1HZ� 6WDWH�� +RZHYHU�� KLV� PXQLFLSDO� DQG� UHJLRQDO� SODQV� HPHUJH� DV� WKRVH� ZKLFK� PRUH� VWURQJO\� LGHQWLILHG� WKH�
LPSRUWDQW�UROH�RI�UXUDO�DUHDV�IRU�IRRG�SURGXFWLRQ��$V�WKH�SKHQRPHQRQ�RI�XUEDQ�DJULFXOWXUH�FRQWLQXHV�WR�JURZ�LQ�WKH�FLW\�
�0DUDW�0HQGHV�HW�DO���������SHUKDSV�LQ�WKH�IXWXUH�ZH�ZLOO�QHHG�WR�DUWLFXODWH�WKH�KLJK�GHQVLW\�VROXWLRQV�WKDW�DUH�DGHTXDWH�
IRU�WKH�LQFUHDVLQJ�XUEDQ�SRSXODWLRQ��ZLWK�UHJLRQDO�UXUDO�VWUXFWXUHV�DV�WKRVH�ZKLFK�KDYH�EHHQ�GHFLPDWHG�XQWLO�QRZ��
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$FNQRZOHGJHPHQWV�

7KH�DXWKRUV�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�IXQGLQJ�SURYLGHG�E\�&203(7(�����DQG�)&7�±�)XQGDomR�SDUD�D�&LrQFLD�H�
7HFQRORJLD��WKURXJK�WKH�*UDQW�32&,���������)('(5��������WR�VXSSRUW�WKH�SUHVHQW�UHVHDUFK��

5HIHUHQFHV�

%DFFLQL��3���DQG�2VZDOG��)���������'HVLJQLQJ�WKH�8UEDQ��/LQNLQJ�3K\VLRORJ\�DQG�0RUSKRORJ\��,Q��+DQGERRN�RI�
7UDQVGLVFLSOLQDU\�5HVHDUFK��HGLWHG�E\�*��+DUGRQ��+��+RIIPDQQ�5LHP��6��%LEHU�.OHPP��:��*URVVHQEDFKHU�0DQVX\��'�
-R\H��&��3RKO��8��:LHVPDQQ��DQG�(��=HPS��6SULQJHU���
%HORLQ�6DLQW�3LHUUH��'���5XJDQL��%���/DVYDX[��6���0DLOKDF��$���3RSRYLFL��(���6LELXGH��*���%HQHWWR��(���DQG�6FKLRSX��1���
������$�UHYLHZ�RI�XUEDQ�PHWDEROLVP�VWXGLHV�WR�LGHQWLI\�NH\�PHWKRGRORJLFDO�FKRLFHV�IRU�IXWXUH�KDUPRQL]DWLRQ�DQG�
LPSOHPHQWDWLRQ��-RXUQDO�RI�&OHDQHU�3URGXFWLRQ�������6XSSOLHPHQW��������6���SS��6����6�����
%RUGDOR��$��������%DLUUR�GR�$OWR�GR�0RLQKR���(VWXGR�GH�FDVR��8QSXEOLVKHG�06F�'LVVHUWDWLRQ��,6&7(��/LVERQ��

%RUJHV��-�&���������7KH�GLVVROXWLRQ�RI�WKH�PRGHUQ�FRPSOH[��8QSXEOLVKHG�06F�'LVVHUWDWLRQ��,6&7(��/LVERQ��
%RUJHV��-�&���0DUDW�0HQGHV��7���������:DONLQJ�RQ�VWUHHWV�LQ�WKH�VN\�±�6WUXFWXUHV�IRU�GHPRFUDWLF�FLWLHV��-RXUQDO�RI�
$HVWKHWLFV�DQG�&XOWXUH���������GRL���������������������������������

'¶$OPHLGD��3�%���������%DLUUR�V��GR�5HVWHOR��/LVERQ��&DOHLGRVFySLR���
'LiULR�GD�5HS~EOLFD��������'HFUHWR�/HL�Q������������GH����0DUoR��
(UE��.��+���)HW]HO��7���+DEHUO��+���.DVWQHU��7���.URLVOHLWQHU��&���/DXN��&���1LHGHUVWVFKHLGHU��0���3OXW]DU��&���������%H\RQG�
LQSXWV�DQG�RXWSXWV��RSHQLQJ�WKH�EODFN�ER[�RI�ODQG�XVH�LQWHQVLW\��,Q��6RFLDO�(FRORJ\��HGLWHG�E\�+��+DEHUO��0��)LVFKHU�
.RZDOVNL��)��.UDXVPDQQ�DQG�9��:LQLZDUWHU��6ZLW]HUODQG��6SULQJHU���SS����������

)LVFKHU�.RZDOVNL��0���������6RFLHW\
V�0HWDEROLVP��-RXUQDO�RI�,QGXVWULDO�(FRORJ\��������SS��������
*(8�±�*DELQHWH�GH�(VWXGRV�8UEDQtVWLFRV��������3ODQR�'LUHFWRU�GH�8UEDQL]DomR�GH�/LVERD��/LVERQ��*(8���
*RQoDOYHV��-�0���&DUYDOKR��/�6���6DQWRV��-�5���������$�FLGDGH�HQWUH�HGLItFLRV��5HIOH[mR�VREUH�PHLR�VpFXOR�GH�PXGDQoDV�
QXP�FRQMXQWR�KDELWDFLRQDO�PRGHUQLVWD��+DQGOH���KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ������������

*URHU��(���������/¶XUEDQLVPH�DX�&DQDGD��8UEDQLVPH����0D\���SS��������
*URHU��(��������������,QWURGXomR�DR�8UEDQLVPR��,Q�%ROHWLP�GD�'LUHFomR�*HUDO�GRV�6HUYLoRV�GH�8UEDQL]DomR��,�9ROXPH��
�/LVERD��0LQLVWpULR�GDV�2EUDV�3~EOLFDV��7UDQVSRUWHV�H�&RPXQLFDo}HV���SS���������

*URHU��(���������5HODWyULR�GR�3ODQR�GH�8UEDQL]DomR�GD�&LGDGH�GH�/LVERD��/LVERD��0LQLVWpULR�GDV�2EUDV�3~EOLFDV��
7UDQVSRUWHV�H�&RPXQLFDo}HV���
+HLWRU��7�9���������$�YXOQHUDELOLGDGH�GR�HVSDoR�HP�&KHODV��/LVERQ��*XOEHQNLDQ���

+RZDUG��(���������*DUGHQ�FLWLHV�RI�WR�PRUURZ���/RQGRQ��8.���6ZDQ�6RQQHQVFKHLQ���
.HQQHG\��&��3LQFHWO��6���DQG�%XQMH��3���������7KH�VWXG\�RI�XUEDQ�PHWDEROLVP�DQG�LWV�DSSOLFDWLRQV�WR�XUEDQ�SODQQLQJ�DQG�
GHVLJQ��(QYLURQPHQWDO�3ROOXWLRQ��������±����SS�������������
/RER��0�6���������3ODQRV�GH�XUEDQL]DomR�±�D�pSRFD�GH�'XDUWH�3DFKHFR��3RUWR��)$83���

0DUDW�0HQGHV��7���������7KH�6XVWDLQDEOH�8UEDQ�)RUP��8QSXEOLVKHG�3K'�7KHVLV��7KH�8QLYHUVLW\�RI�1RWWLQJKDP��8.��
0DUDW�0HQGHV��7���������2�38&6�H�RV�YD]LRV�SODQHDGRV��1RYDV�RSRUWXQLGDGHV�SDUD�R�RUGHQDPHQWR�VXVWHQWDGR�GD�&RVWD�
GR�6RO��,Q��2�3ODQR�GH�8UEDQL]DomR�GD�&RVWD�GR�6RO��8PD�YLVmR�LQRYDGRUD�SDUD�R�WHUULWyULR��HGLWHG�E\�3HUHLUD��0���2HLUDV��
&kPDUD�0XQLFLSDO�GH�2HLUDV���SS����������
0DUDW�0HQGHV��7���2OLYHLUD��9��������8UEDQ�SODQQHUV�LQ�3RUWXJDO�LQ�WKH�PLGGOH�RI�WKH�WZHQWLHWK�FHQWXU\��eWLHQQH�GH�*URsU�
DQG�$QWmR�$OPHLGD�*DUUHWW��3ODQQLQJ�3HUVSHFWLYHV���������SS����������

0DUDW�0HQGHV��7���6DPSD\R��0���������7KH�3ODQR�GH�8UEDQL]DomR�GD�&LGDGH�GH�/XDQGD�E\�eWLHQQH�GH�*URsU�DQG�'DYLG�
0RUHLUD�GD�6LOYD��������������,Q�8UEDQ�3ODQQLQJ�LQ�/XVRSKRQH�$IULFDQ�&RXQWULHV��HGLWHG�E\�6LOYD��&���8.��5RXWOHGJH���
SS����������
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0DUDW�0HQGHV��7���&DEULWD��0���2OLYHLUD��9���������7HDFKLQJ�XUEDQ�PRUSKRORJ\�LQ�3RUWXJDO��,Q��1HZ�8UEDQ�
&RQILJXUDWLRQV��HGLWHG�E\�5��&DYDOOR��6��.RPRVVD��1��0DU]RW��0��3RQW�DQG�-��.XLMSHU���'HOI��'HOI�8QLYHUVLW\�RI�
7HFKQRORJ\��SS����������
0DUDW�0HQGHV��7���&DEULWD��0�$��������0RUIRORJLD�8UEDQD�H�$UTXLWHWXUD�HP�3RUWXJDO�±�1RWDV�6REUH�XPD�$ERUGDJHP�
7LSR�0RUIROyJLFD��,Q��2�HVWXGR�GD�IRUPD�XUEDQD�HP�3RUWXJDO��HGLWHG�E\�2OLYHLUD��9���0DUDW�0HQGHV��7���3LQKR��3���3RUWR��
8QLYHUVLGDGH�GH�3RUWR���SS��������
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