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$�GLVVHUWDWLRQ�VXEPLWWHG�WR�WKH�6FKRRO�RI�$UFKLWHFWXUH��+RXVLQJ�DQG�3ODQQLQJ�±�

8QLYHUVLW\�RI�.ZD=XOX�1DWDO��+RZDUG�&ROOHJH�&DPSXV��LQ�SDUWLDO�IXO¿�OPHQW�WRZDUGV�

WKH�GHJUHH�RI�0DVWHU�RI�$UFKLWHFWXUH�

6HSWHPEHU�����
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6XEPLWWHG�LQ�IXO¿�OPHQW�RI�WKH

UHTXLUHPHQWV�IRU�WKH�GHJUHH�RI�0$UFK��LQ�WKH�*UDGXDWH

�3URJUDPPH�LQ�

+RZDUG�&ROOHJH��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��

6RXWK�$IULFD�

,� GHFODUH� WKDW� WKLV� GLVVHUWDWLRQ� LV� P\� RZQ� XQDLGHG� ZRUN�� �$OO� FLWDWLRQV�� UHIHUHQFHV� DQG�

ERUURZHG�LGHDV�KDYH�EHHQ�GXO\�DFNQRZOHGJHG���,�FRQ¿�UP�WKDW�DQ�H[WHUQDO�HGLWRU�ZDV�QRW�

XVHG�DQG� WKDW�P\�6XSHUYLVRU�ZDV�LQIRUPHG�RI� WKH� LGHQWLW\�DQG�GHWDLOV�RI�P\�HGLWRU�� � ,W� LV�

EHLQJ�VXEPLWWHG�IRU�WKH�GHJUHH�RI�0$UFK�LQ�WKH�)DFXOW\�RI�+XPDQLWLHV��'HYHORSPHQW�DQG�

6RFLDO�6FLHQFHV��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��6RXWK�$IULFD���1RQH�RI�WKH�SUHVHQW�ZRUN�KDV�

EHHQ�VXEPLWWHG�SUHYLRXVO\�IRU�DQ\�GHJUHH�RU�H[DPLQDWLRQ�LQ�DQ\�RWKHU�XQLYHUVLW\�

��
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6WXGHQW�QDPH�	�VXUQDPH
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7KLV�ZRUN�LV�GHGLFDWHG�WR�P\�VXSSRUWLYH�IDPLO\�DQG�WKH�ZRQGHUIXO�SHRSOH�ZKR�VXUURXQG�PH���

)LUVWO\��WKDQN�\RX��0RP�DQG�'DG�IRU�VXSSRUWLQJ�PH�WKURXJKRXW�P\�OLIH���<RX�DUH�ERWK�VXFK�

LQVSLUDWLRQV�DQG�,�DP�VR�JUDWHIXO�WR�KDYH�\RX�DV�P\�SDUHQWV���7KDQN�\RX�WR�=DQGL�DQG�6HDQ�

IRU�PRWLYDWLQJ�PH�DQG�WR�2PD�DQG�2SD�IRU�DOO�\RXU�ORYH�DQG�µ6XQGD\�QLJKW¶�GLQQHUV���$QG�

¿�QDOO\��D�VSHFLDO�WKDQN�\RX�WR�2URV���<RX�KDYH�HQFRXUDJHG�PH�WKURXJKRXW�WKLV�MRXUQH\�DQG�,�

DP�VR�OXFN\�WR�KDYH�\RX�LQ�P\�OLIH���,�DP�WUXO\�JUDWHIXO�WR�\RX�DOO��ZLWKRXW�DOO�RI�\RXU�ORYH�DQG�

VXSSRUW�,�ZRXOG�QRW�EH�ZKHUH�,�DP�WRGD\��

��
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7KH�SULPDU\�REMHFWLYH�RI� WKLV�GLVVHUWDWLRQ� LV� WR�DWWDLQ�D�GHVLJQ�EULHI� IRU�DQ�(QYLURQPHQWDO�

(GXFDWLRQ� &HQWUH�ZKLFK� HQFRXUDJHV� D� KDUPRQLRXV� DQG� V\PELRWLF� UHODWLRQVKLS� EHWZHHQ�

PDQ�DQG�QDWXUH�� �7KLV�ZLOO� EH�DFKLHYHG�E\�HVWDEOLVKLQJ�DQ�HQYLURQPHQWDOO\�DSSURSULDWH��

FOLPDWLFDOO\�DQG�FRQWH[WXDOO\�UHVSRQVLYH�DUFKLWHFWXUH��VSHFL¿�F�WR�'XUEDQ���7KH�EXLOGLQJ�ZLOO�

XOWLPDWHO\�IXQFWLRQ�DV�D�WRRO� IRU�HGXFDWLRQ�DQG�DLPV�WR�UHNLQGOH�VRFLHW\¶V�DSSUHFLDWLRQ�IRU�

QDWXUH�ZKLOH� EXLOGLQJ� KXPDQLW\¶V� VHQVH� RI� HQYLURQPHQWDO� DZDUHQHVV� WKURXJK� HGXFDWLRQ��

H[KLELWLRQ�DQG�GHPRQVWUDWLRQ���

7KH�IDFLOLW\�VKDOO�EH�SODFHG�QHDU�DQ�HFRORJLFDOO\�ULFK�]RQH�VR�WKDW�WKH�EXLOGLQJ�FDQ�VHUYH�DV�

D�JDWHZD\�WR�JHQHUDWH�FRQWUROOHG�DFWLYLW\�WR�WKH�DUHD���,Q�WKLV�UHVSHFW�WKH�EXLOGLQJ�ZLOO�VROYH�

SUREOHPV� DVVRFLDWHG�ZLWK� GLVFRQQHFWLRQ� DQG� ORVW� VSDFH�ZKLOH� HQKDQFLQJ� HQYLURQPHQWDO�

DZDUHQHVV�WR�WKH�DUHD��

7KH�DSSOLHG�UHVHDUFK�ZLOO�UHVXOW�LQ�DQ�DUFKLWHFWXUH�ZKLFK�LV�DSSURSULDWH�WR�DQ�HQYLURQPHQWDOO\�

VHQVLWLYH�VLWH�DV�LW�ZLOO�RSHUDWH�DV�SDUW�RI�WKH�HFRV\VWHP�DQG�ZLOO�UHVSRQG�WR�FOLPDWLF�DQG�

FRQWH[WXDO�SDUDPHWHUV���7KLV�ZLOO�EH�DFKLHYHG�E\�H[DPLQLQJ�VXLWDEOH�OLWHUDWXUH�DQG�WKHRULHV��

WKH� LQYHVWLJDWLRQ� RI� DSSURSULDWH� FDVH� DQG� SUHFHGHQW� VWXGLHV� DQG� LQWHUYLHZV� FRQGXFWHG�

ZLWK� DVVRFLDWHG� SURIHVVLRQDOV� DQG� DUFKLWHFWV�� � 7KH� UHVXOW� RI� WKLV� UHVHDUFK�ZLOO� JHQHUDWH�

DQ� DUFKLWHFWXUH� ZKLFK� LV� HQYLURQPHQWDOO\� UHVSRQVLEOH� DQG� VRFLDOO\� DQG� HFRQRPLFDOO\�

VXVWDLQDEOH��
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,� ZRXOG� OLNH� WR� DFNQRZOHGJH� WKH� IROORZLQJ� SHRSOH� ZKR� KDYH� DVVLVWHG� DQG� JXLGHG� PH�

WKURXJKRXW�WKLV�SURFHVV�

7R�P\�VXSHUYLVRU��3URIHVVRU�$GHED\R�DQG�\HDU�IDFLOLWDWRUV��3KLOOLSH�<DYR�DQG�,VDDF�/HY\�IRU�

\RXU�JXLGDQFH

7R�WKH�%DUU\�%LHUPDQQ�/LEUDU\�6WDII��0XNHVK��0LFKHOOH�DQG�7LP��IRU�KHOSLQJ�PH�WKURXJKRXW�

P\�\HDUV�DW�8.=1

7R�P\�FROOHDJXHV�DQG� IULHQGV�� IRU�DOO�\RXU�FRQWLQXHG�VXSSRUW�DQG�FRPSDQLRQVKLS�� LQ� WKH�

VWXGLR�RU�RQ� WKH�EHDFKIURQW�ZKHQ�ZH�JR� IRU�RXU�ZHHNO\�ZDONV�� �:LWKRXW�\RX�JX\V� WKHVH�

\HDUV�ZRXOG�QRW�KDYH�EHHQ�¿�OOHG�ZLWK�ODXJKWHU��HYHQ�GXULQJ�VWUHVVIXO�WLPHV�
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$EVWUDFW

$FNQRZOHGJPHQWV

7DEOH�RI�&RQWHQWV

,QWURGXFWLRQ�������������������������������������������������������������������������������������������������

&KDSWHU����5HVHDUFK�%DFNJURXQG�DQG�5HVHDUFK�0HWKRGRORJ\

���� 5HVHDUFK�%DFNJURXQG

������ ,QWURGXFWLRQ����������������������������������������������������������������������������������������

������ +\SRWKHVLV�����������������������������������������������������������������������������������������

������ 5HVHDUFK�3UREOHPV���������������������������������������������������������������������������

������ $LPV�DQG�2EMHFWLYHV��������������������������������������������������������������������������

������ 5HVHDUFK�4XHVWLRQ

� ��������0DLQ�4XHVWLRQV����������������������������������������������������������������������

� ��������6XEVLGLDU\�4XHVWLRQV�������������������������������������������������������������

���� 5HVHDUFK�0HWKRGRORJ\

������ ,QWURGXFWLRQ����������������������������������������������������������������������������������������

������ 6WXG\�$UHD�����������������������������������������������������������������������������������������

������ 5HVHDUFK�3ODQ�����������������������������������������������������������������������������������

������ 3ULPDU\�5HVHDUFK������������������������������������������������������������������������������

������ 6HFRQGDU\�5HVHDUFK�������������������������������������������������������������������������

������ &RQFOXVLRQV����������������������������������������������������������������������������������������

&KDSWHU����7KHRUHWLFDO�)UDPHZRUN

���� ,QWURGXFWLRQ������������������������������������������������������������������������������������������

���� ,QWHUFRQQHFWLYLW\����������������������������������������������������������������������������������

���� %LRFOLPDWLF�'HVLJQ������������������������������������������������������������������������������

���� 5HJLRQDO�DUFKLWHFWXUH��������������������������������������������������������������������������
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���� $UFKLWHFWXUDO�H[SUHVVLRQ���������������������������������������������������������������������

���� (FRORJLFDO�&RUULGRUV����������������������������������������������������������������������������

���� &RQFOXVLRQV����������������������������������������������������������������������������������������

&KDSWHU����/LWHUDWXUH�5HYLHZ�

�� 7KH�UROH�DUFKLWHFWXUH�SOD\V�LQ�FRQQHFWLQJ�PDQ�DQG�QDWXUH

���� ,QWURGXFWLRQ�����������������������������������������������������������������������������������������

���� 7UDGLWLRQDO�$UFKLWHFWXUH�DQG�WKH�(QYLURQPHQW�������������������������������������

���� 0RGHUQLVW�0RYHPHQW�DQG�WKH�(QYLURQPHQW����������������������������������������

���� (QYLURQPHQWDO�$JH������������������������������������������������������������������������������

���� &RQFOXVLRQV�����������������������������������������������������������������������������������������

&KDSWHU����3UHFHGHQW�6WXGLHV�

���� ,QWURGXFWLRQ�����������������������������������������������������������������������������������������

���� ,QWHUFRQQHFWLYLW\����������������������������������������������������������������������������������

� ������ :DWHU�����������������������������������������������������������������������������������������

� ������ :DVWH�PDQDJHPHQW������������������������������������������������������������������

� ������ (QHUJ\�H[SHQGLWXUH������������������������������������������������������������������

���� %LRFOLPDWLF�GHVLJQ�������������������������������������������������������������������������������

���� 5HJLRQDO�DUFKLWHFWXUH��������������������������������������������������������������������������

���� &RQFOXVLRQV����������������������������������������������������������������������������������������

&KDSWHU����&DVH�6WXGLHV�

���� ,QWURGXFWLRQ�����������������������������������������������������������������������������������������

���� ,QWHUFRQQHFWLYLW\����������������������������������������������������������������������������������

���� 5HJLRQDO�DUFKLWHFWXUH���������������������������������������������������������������������������

���� (GXFDWLRQ�&HQWUHV�������������������������������������������������������������������������������

���� $UFKLWHFWXUDO�H[SUHVVLRQ�RI�VXVWDLQDELOLW\���������������������������������������������

���� &RQFOXVLRQV�����������������������������������������������������������������������������������������

� �
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&KDSWHU����&RQFOXVLRQ�DQG�5HFRPPHQGDWLRQV

���� ,QWURGXFWLRQ������������������������������������������������������������������������������������������

���� ,QWHUFRQQHFWLYLW\�����������������������������������������������������������������������������������

���� %LRFOLPDWLF�GHVLJQ��������������������������������������������������������������������������������

���� 5HJLRQDO�DUFKLWHFWXUH���������������������������������������������������������������������������

���� $UFKLWHFWXUH�DV�D�WRRO�IRU�HGXFDWLRQ�����������������������������������������������������

���� &RQFOXVLRQ�������������������������������������������������������������������������������������������

%LEOLRJUDSK\�������������������������������������������������������������������������������������������������

/LVW�RI�¿�JXUHV������������������������������������������������������������������������������������������������

$EEUHYLDWLRQV�����������������������������������������������������������������������������������������������

�
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*OREDO� ZDUPLQJ� LV� SRVVLEO\� WKH� PRVW� VHULRXV� LVVXH� ZKLFK� LV� FXUUHQWO\� FRQIURQWLQJ� WKH�

SODQHW��ZLWK� WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�EHLQJ�HQYLURQPHQWDOO\�� ¿�QDQFLDOO\�DQG�VRFLDOO\�

GHWULPHQWDO�� � 7KH� PDMRULW\� RI� LQWHUQDWLRQDO� VFLHQWLVWV� DJUHH� WKDW� JOREDO� ZDUPLQJ� LV� D�

FRQVHTXHQFH� RI� DQWKURSRJHQLF� IDFWRUV� DQG� KDV� EHFRPH� D� SODQHWDU\� HPHUJHQF\� �*RUH��

������������&RQWHPSRUDU\�VRFLHW\�KDV�EHFRPH�XQDZDUH�RI�WKHLU�GHVWUXFWLYH�H[LVWHQFH�DQG�

KDV�IRUJRWWHQ�WKDW�QDWXUH�LV�WKH�VRXUFH�RI�KXPDQ�NLQGV¶�VXUYLYDO���,Q�WKLV�UHJDUG�HQYLURQPHQWDO�

LVVXHV�DUH�DVVRFLDWHG�ZLWK�WKH�GLVFRQQHFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�PDNLQJ�LW�DSSDUHQW�

WKDW�WKHUH�LV�D�QHHG�IRU�DUFKLWHFWXUH�WR�IXQFWLRQ�DV�D�YHKLFOH�LQ�FRQQHFWLQJ�PDQ�DQG�QDWXUH��

�:DONHU��������

7KLV�UHVHDUFK�GLVVHUWDWLRQ�LQYHVWLJDWHV�YDULRXV�DUFKLWHFWXUDO�PRYHPHQWV�WKURXJKRXW�KLVWRU\�

WR�GHWHUPLQH�KRZ�DUFKLWHFWXUDO�SDUDPHWHUV�HLWKHU�VHSDUDWH�RU� OLQN�PDQ�DQG�QDWXUH���7KLV�

DQDO\VLV� DLPV� WR� GHWHUPLQH� DQ� DUFKLWHFWXUH�� ZKLFK� LV� HQYLURQPHQWDOO\� UHVSRQVLEOH� DQG�

UHVSRQVLYH� �VSHFL¿�FDOO\� WR� 'XUEDQ¶V� FOLPDWH� DQG� FRQWH[W�� DQG� HQFRXUDJHV� D� V\PELRWLF�

UHODWLRQVKLS� EHWZHHQ� VRFLHW\� DQG� WKH� HQYLURQPHQW�� � 7KH� UHVHDUFK�ZLOO� IXUWKHU� JXLGH� WKH�

DXWKRU�WR�PDNH�LQIRUPHG�GHFLVLRQV�UHJDUGLQJ�WKH�GHVLJQ�EULHI�DQG�DSSURSULDWH�IXQFWLRQLQJ�

RI�WKH�EXLOGLQJ���

)XUWKHUPRUH�� LW� LV� DSSDUHQW� WKDW� WKHUH� LV� D� ODFN� RI� GLVVHPLQDWHG� NQRZOHGJH� FRQFHUQLQJ�

HQYLURQPHQWDO�LVVXHV��ZKLFK�LI�LPSOHPHQWHG�ZRXOG�EHJLQ�WR�PLWLJDWH�LUUHVSRQVLEOH�EHKDYLRXU�

�0DF.D\����������7KH�EXLOW�LQWHUYHQWLRQ�DLPV�WR�VROYH�WKLV�SUREOHP�E\�DOORZLQJ�IRU�WKH�WUDQVIHU�

RI� NQRZOHGJH�ZLWKLQ�DQ�HGXFDWLRQ�FHQWUH�� � ,Q� WKLV� UHVSHFW� LW� LV� YLWDO� WR�SURGXFH�D�GHVLJQ�

ZKLFK�LV�GLGDFWLF�LQ�QDWXUH�WR�GHPRQVWUDWH�LQQRYDWLYH��VXVWDLQDEOH�GHVLJQ�VROXWLRQV�DQG�WR�

IXQFWLRQ�DV�D�WRRO�IRU�HGXFDWLRQ���$Q�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�ZLOO� WKHUHIRUH�FDWHU�

IRU�OHDUQHUV�IURP�WKH�VXUURXQGLQJ�VFKRROV�DQG�HGXFDWLRQDO�LQVWLWXWLRQV��SURIHVVLRQDO��DV�ZHOO�

DV�WKH�LQWHUHVWHG�JHQHUDO�SXEOLF�DQG�WRXULVWV���)XUWKHUPRUH��WKH�EXLOGLQJ�ZLOO�DFFRPPRGDWH�

UHVHDUFKHUV��HGXFDWRUV�DQG�DGPLQLVWUDWLYH�VWDII�IURP�(]HPYHOR�.=1�:LOGOLIH�ZKR�DUH�LQYROYHG�

LQ�HQYLURQPHQWDO�HGXFDWLRQ��VSHFL¿�FDOO\�PDQJURYH�IRUHVW�HFRORJ\�DQG�FRQVHUYDWLRQ�

$Q� HGXFDWLRQ� FHQWUH�ZRXOG� DGGLWLRQDOO\� JHQHUDWH� FRQWUROOHG� DFWLYLW\� WR� DQ� DUHD�ZKLFK� LV�

ORVW�RU�IRUJRWWHQ��SDUWLFXODUO\�DORQJ�WKH�X0JHQL�5LYHU���,Q�WKLV�UHJDUG�WKH�IDFLOLW\�ZLOO�DFW�DV�
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D�JDWHZD\� WR� WKH�HQYLURQPHQWDOO\�YDOXDEOH�VLWH�� WKDW�DLPV� WR� LQFUHDVH�DZDUHQHVV�RI� WKLV�

WKUHDWHQHG� µELRGLYHUVLW\�KRWVSRW¶��DXJPHQW�UHVSRQVLEOH�FRQVHUYDWLRQ�ZKLOH�HQKDQFLQJ� WKH�

DUHD¶V�HFRORJLFDO�YDOXH�� �7KH�UHQHZHG� LQWHUDFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�ZLOO�SURPRWH�

DZDUHQHVV�DQG�DSSUHFLDWLRQ�DPRQJVW�VRFLHW\��

7KH�DSSOLHG�UHVHDUFK�ZLOO�LQFOXGH�WKHRULHV�SHUWDLQLQJ�WR�LQWHUFRQQHFWLYLW\��ELRFOLPDWLF�GHVLJQ��

UHJLRQDOLVP��DUFKLWHFWXUDO�H[SUHVVLRQ�DQG�SODQWHG�FRUULGRUV���2WKHU�VRXUFHV�RI�UHVHDUFK�ZLOO�

EH�LQWHUYLHZV�ZLWK�DVVRFLDWHG�SURIHVVLRQDOV��FDVH�VWXGLHV�DQG�SUHFHGHQW�VWXGLHV�ZKLFK�ZLOO�

HQVXUH�WKDW�WKH�EXLOGLQJ�ZLOO�UHVSRQG�WR�LWV�FOLPDWLF�DQG�FRQWH[WXDO�SDUDPHWHUV�DV�ZHOO�DV�

IXO¿�O�LWV�DFFRPPRGDWLRQ�UHTXLUHPHQWV��
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�����5HVHDUFK�%DFNJURXQG

��������,QWURGXFWLRQ

7KLV� GLVVHUWDWLRQ� VHHNV� WR� GHWHUPLQH� DQ� DSSURSULDWH�� UHVSRQVLEOH� DUFKLWHFWXUH� IRU� DQ�

(QYLURQPHQWDO� (GXFDWLRQ� &HQWUH� RQ� DQ� HQYLURQPHQWDOO\� VHQVLWLYH� VLWH�� � 7KH� UHVHDUFK�

EDFNJURXQG�ZLOO�IRFXV�RQ�IXQGDPHQWDO�TXHVWLRQV�ZKLFK�ZLOO�DLG�LQ�H[DPLQLQJ�WKH�UHVHDUFK�

WRSLF���7KH�K\SRWKHVLV�DQG�UHVHDUFK�SUREOHP�ZLOO�EH�VWDWHG�DQG�WKH�SDWK�ZKLFK�WKH�UHVHDUFK�

ZLOO�WDNH�VKDOO�EH�HVWDEOLVKHG��

��������+\SRWKHVLV

*OREDO�HQYLURQPHQWDO�LVVXHV��VXFK�DV�JOREDO�ZDUPLQJ�DQG�FOLPDWH�FKDQJH��KDYH�EHFRPH�

D�SODQHWDU\�HPHUJHQF\�DQG�DUH�H[SHFWHG�WR�GHYDVWDWH�KXPDQLW\��LQ�HQYLURQPHQWDO��VRFLDO�

DQG�HFRQRPLF�WHUPV���,Q�WKLV�UHJDUG��WKHUH�LV�D�QHHG�WR�SURPRWH�HQYLURQPHQWDO�DZDUHQHVV�

DQG�HGXFDWLRQ�WR�SURGXFH�D�VRFLHW\�WKDW�LV�LQIRUPHG�UHJDUGLQJ�HQYLURQPHQWDO� LVVXHV�DQG�

VROXWLRQV�VR�WKDW�UHVSRQVLEOH�DFWLRQ�FDQ�EH�H[HFXWHG��6DVVL������������*RUH������������

7KLV�UHVHDUFK�GRFXPHQW�DLPV�WR�LQYHVWLJDWH�KRZ�HQYLURQPHQWDO�DUFKLWHFWXUH�KDV�FRQQHFWHG�

RU�VHSDUDWHG�PDQ� IURP� WKH�HQYLURQPHQW��HLWKHU�E\� UHVSRQGLQJ� WR�RU� LJQRULQJ� WKH�QDWXUDO�

SDUDPHWHUV�� QDPHO\� FOLPDWH� DQG� VXUURXQGLQJV�� � 8OWLPDWHO\�� WKH� EXLOW� LQWHUYHQWLRQ� ZLOO�

WUDQVSLUH�IURP�UHVHDUFK�GLVFXVVHG�ZLWKLQ�WKLV�GLVVHUWDWLRQ�DQG�ZLOO�UHVXOW�LQ�DQ�DSSURSULDWH��

UHVSRQVLYH� DQG� HQYLURQPHQWDOO\� VHQVLWLYH� DUFKLWHFWXUH�� VSHFL¿�FDOO\� WR� 'XUEDQ¶V� FRDVWDO�

UHJLRQ���7KH�EXLOGLQJ�VKDOO�EHFRPH�D�YHKLFOH�WR�SURPRWH�HQYLURQPHQWDO�DZDUHQHVV�WKURXJK�

HGXFDWLRQ��H[KLELWLRQ�DQG�GHPRQVWUDWLRQ���7KH�IDFLOLW\�ZLOO�EH�SODFHG�LQ�FORVH�SUR[LPLW\�WR�DQ�

HQYLURQPHQWDOO\�ULFK�VLWH��DOORZLQJ�WKH�YLVLWRU�WR�LQWHUDFW�GLUHFWO\�ZLWK�WKH�VXUURXQGLQJ�QDWXUH�

IRU�SDOSDEOH�DQG�SUDFWLFDO�HGXFDWLRQ���

��������5HVHDUFK�3UREOHP

³$Q�$UPDJHGGRQ�LV�DSSURDFKLQJ�DW�WKH�EHJLQQLQJ�RI�WKH�WKLUG�PLOOHQQLXP��%XW�LW�

LV�QRW�WKH�FRVPLF�ZDU�DQG�¿�HU\�FROODSVH�RI�PDQNLQG�IRUHWROG�LQ�VDFUHG�VFULSWXUH��

,W� LV� WKH� ZUHFNDJH� RI� WKH� SODQHW� E\� DQ� H[XEHUDQWO\� SOHQWLIXO� DQG� LQJHQLRXV�

KXPDQLW\�´��&LWHG�E\�:LOVRQ�������LQ�6DVVL����������

0DQ�LQGXFHG�DFWLYLW\�KDV�FRQWULEXWHG� WR� WKH�HQYLURQPHQWDO�FULVHV�ZKLFK�DUH� MHRSDUGLVLQJ�

WKH�VXUYLYDO�RI�PDQ\�VSHFLHV��LQFOXGLQJ�PDQNLQG���$FWLYLWLHV�VXFK�DV�GHIRUHVWDWLRQ��KDELWDW�

GHVWUXFWLRQ�DQG�UHVRXUFH�GHSOHWLRQ�KDYH�OHG�WR�HQYLURQPHQWDO�GHJUDGDWLRQ�DQG�FKDQJHV�LQ�

FOLPDWH��ZKLFK�LV�GHWULPHQWDO�WR�VRFLHW\�DQG�WKH�HQYLURQPHQW��6DVVL�������������)XUWKHUPRUH��



7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

��

WKH�FRQVWUXFWLRQ�DQG�WKH�RSHUDWLQJ�RI�EXLOGLQJV�FRQWULEXWH�WR�WZR�WKLUGV�RI�FDUERQ�GLR[LGH�

SURGXFWLRQ��ZKLFK�VLJQL¿�FDQWO\�LQFUHDVHV�JOREDO�ZDUPLQJ���7KLV�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�

HQYLURQPHQWDOO\�UHVSRQVLEOH�EXLOGLQJV�DQG�WKH�LQGLYLGXDO¶V�UHVSRQVLELOLW\�WRZDUGV�UHGXFLQJ�

JOREDO�FOLPDWLF� LVVXHV� �'D\������������� � � �6FLHQWLVWV�DQG�HQYLURQPHQWDOLVWV�KDYH�ZDUQHG�

DJDLQVW�D�KXPDQ�DWWLWXGH�WKDW�VHSDUDWHV�LWVHOI�IURP�LWV�HQYLURQPHQW���7KLV�GLVFRQQHFWLRQ�KDV�

UHVXOWHG� LQ�D�SUHGRPLQDQWO\�XQDZDUH�DQG�LUUHVSRQVLEOH�VRFLHW\��ZKLFK�FDQ�EH�DVVRFLDWHG�

ZLWK�WKH�LQFUHDVH�LQ�JOREDO�ZDUPLQJ�DQG�FOLPDWH�FKDQJH��:DONHU���������

7KH�8PJHQL�5LYHU�HVWXDU\�LV�D�GLVWLQFW�H[DPSOH�RI�RQH�RI�'XUEDQ¶V�PDQ\�XQLTXH�QDWXUDO�

HQYLURQPHQWV�� �7KLV�]RQH� LV�FKDUDFWHULVHG�E\�PDQJURYH� IRUHVWV�ZKLFK� WKH�6RXWK�$IULFDQ�

1DWLRQDO� %LRGLYHUVLW\� ,QVWLWXWH� �6$1%,�� KDV� UHJUHWWDEO\� FODVVL¿�HG� DV� EHLQJ� FULWLFDOO\�

HQGDQJHUHG���7KLV�LV�GXH�WR�LQFUHDVHG�SROOXWLRQ�LQ�HVWXDULHV�ZKLFK�KDV�QHJDWLYHO\�DIIHFWHG�

WKH�ELRGLYHUVLW\�RI�WKH�DUHD��H7KHNZLQL�0XQLFLSDOLW\��������������)XUWKHUPRUH��WKH�8PJHQL�

5LYHU¶V� EDQNV�� HVSHFLDOO\� WKH� QRUWKHUQ� EDQNV�� KDYH� EHFRPH� IRUJRWWHQ�� SROOXWHG� DQG�

GDQJHURXV�SODFHV���7KLV�LV�GXH�WR�WKH�FXUUHQW�GLVFRQQHFWLRQ�EHWZHHQ�WKH�FRPPXQLW\�DQG�

WKH�HQYLURQPHQW�UHVXOWLQJ�LQ�D�ODFN�RI�DFWLYLW\�DQG�VHQVH�RI�RZQHUVKLS�

,Q�WKLV�UHJDUG��LW�LV�FOHDU�WKDW�FRQWUROOHG�DFWLYLW\�VKRXOG�EH�LPSOHPHQWHG�WR�LPSURYH�DZDUHQHVV�

RI� WKLV� SDUWLFXODU� HFRORJLFDOO\� YDOXDEOH� DUHD�� � 7KLV� FDQ� EH� DFKLHYHG� E\� LQWURGXFLQJ� DQ�

(QYLURQPHQWDO� (GXFDWLRQ� &HQWUH� WKDW� IXQFWLRQV� DV� DQ� DUFKLWHFWXUDOO\� VHQVLWLYH� JDWHZD\�

WR� WKH�HQYLURQPHQW�DQG�HQFRXUDJHV� WKH�FRPPXQLW\� WR�³JHW� WR�NQRZ�WKHLU�HVWXDU\´� �'HOWD�

(QYLURQPHQWDO�&HQWUH��QR�GDWH����,Q�WKLV�UHVSHFW�SHRSOH�ZLOO�SRVVHVV�D�JUHDWHU�DSSUHFLDWLRQ�

DQG�XQGHUVWDQGLQJ�IRU�WKHLU�QDWXUDO�VXUURXQGLQJV�

�������$LPV�DQG�2EMHFWLYHV�

7KH�SULPDU\�DLP�RI�WKLV�UHVHDUFK�GLVVHUWDWLRQ�LV�WR�GHWHUPLQH�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�

VRFLHW\�DQG�WKH�HQYLURQPHQW�E\�HVWDEOLVKLQJ�DQ�DSSURSULDWH�DQG�UHVSRQVLYH�DUFKLWHFWXUH��

VSHFL¿�F� WR� 'XUEDQ¶V� XQLTXH� FOLPDWH� DQG� FRQWH[W�� � 7KH� UHVHDUFK� VKDOO� LQYHVWLJDWH� WKLV�

FRQQHFWLRQ�DQG�ZLOO�LGHQWLI\�KRZ�DUFKLWHFWXUH�FDQ�HQKDQFH�WKH�QDWXUDO�HQYLURQPHQW�UDWKHU�

WKDQ�GHJUDGH� LW�� �7KH�EXLOW� LQWHUYHQWLRQ�ZLOO�EH�GLGDFWLF� LQ�QDWXUH�� WKHUHE\�RSHUDWLQJ�DV�D�

WRRO� WR�GHPRQVWUDWH�PHWKRGV�RI�VXVWDLQDELOLW\�ZKLOH�SURPRWLQJ�HQYLURQPHQWDO�DZDUHQHVV�

WKURXJK�SDOSDEOH�DQG�SUDFWLFDO�HGXFDWLRQ��H[KLELWLRQ�DQG�GHPRQVWUDWLRQ���$GGLWLRQDOO\��WKH�

VWXG\�ZLOO�H[SORUH�WKH�IXQGDPHQWDO�UHTXLUHPHQWV�RI�DQ�HGXFDWLRQ�FHQWUH��VXFK�DV�SODQQLQJ��

DUFKLWHFWXUDO� H[SUHVVLRQV�� WKH� LPSOHPHQWDWLRQ� RI� JUHHQ� WHFKQRORJLHV� DQG� HQYLURQPHQWDO�
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FRPIRUW��&RQVHTXHQWO\��LW�LV�YLWDO�WR�GHWHUPLQH�D�GHVLJQ�EULHI�ZKLFK�PLQLPLVHV�HQYLURQPHQWDO�

GHJUDGDWLRQ�� LV� VHQVLWLYH� WR� WKH� VXUURXQGLQJ� HFRORJ\� DQG� UHVSRQGV� WR� 'XUEDQ¶V� FOLPDWH�

ZKLOH�SURYLGLQJ�D�FRPIRUWDEOH��KHDOWK\�HQYLURQPHQW�IRU�RFFXSDQWV�DQG�YLVLWRU�WR�UHFRQQHFW�

ZLWK�QDWXUH�DORQJ�WKH�8PJHQL�5LYHU�

�������5HVHDUFK�4XHVWLRQV�

���������0DLQ�4XHVWLRQV

7KH�PDLQ�TXHVWLRQV�QHHGLQJ�WR�EH�DGGUHVVHG�ZKHQ�GHVLJQLQJ�DQ�(QYLURQPHQWDO�(GXFDWLRQ�

&HQWUH�ZLOO�SHUWDLQ� WR�GHVLJQLQJ�DQ�HGXFDWLRQDO� IDFLOLW\� LQ�DQ�HQYLURQPHQWDOO\�DSSURSULDWH�

PDQQHU��ZKLFK�DLGV�LQ�SURYLGLQJ�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�QDWXUH��

)LUVWO\��LW�LV�LPSRUWDQW�WR�GHWHUPLQH�KRZ�DUFKLWHFWXUH�FDQ�RSHUDWH�DV�SDUW�RI�DQ�LQWHUUHODWHG�

HFRV\VWHP�DQG�PLQLPLVH�HQYLURQPHQWDO�GHJUDGDWLRQ� ��ZKLOH�HQKDQFLQJ� WKH�HQYLURQPHQW���

,Q� WKLV� UHVSHFW� LW� LV� LPSHUDWLYH� WR� LQYHVWLJDWH�KRZ�EXLOGLQJV� UHVSRQG� WR� WKHLU� FOLPDWH�DQG�

VXUURXQGLQJV�DQG�LQ�WKLV�UHJDUG�KRZ�GRHV�WKH�EXLOGLQJ�VHUYH�WR�FRQQHFW�RU�VHSDUDWH�PDQ�

DQG�QDWXUH"��)XUWKHUPRUH��LW�LV�YLWDO�WR�TXHVWLRQ�KRZ�D�EXLOGLQJ�FDQ�EH�GHVLJQHG�WR�RSHUDWH�

DV�D�WRRO�IRU�HGXFDWLRQ�WR�SURPRWH�HQYLURQPHQWDO�DZDUHQHVV�

���������6XEVLGLDU\�4XHVWLRQV

6XEVLGLDU\�TXHVWLRQV�ZLOO�EH�UDLVHG�ZLWKLQ�WKLV�UHVHDUFK�GRFXPHQW�WR�LQIRUP�WKH�EULHI�IRU�DQ�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�� �7KHVH� LQFOXGH�TXHVWLRQV�FRQFHUQLQJ�VRFLDO��HFRQRPLF�

DQG�HQYLURQPHQWDO�DVSHFWV�DV�ZHOO�DV�VLWH�VHOHFWLRQ�UHTXLUHPHQWV�

4XHVWLRQV�UHODWLQJ�WR�VRFLDO�DVSHFWV�LQFOXGH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�XVHUV�RI�WKH�EXLOGLQJ�

DQG� WKH� ORFDO� FRPPXQLW\�� :LOO� WKH� OHDUQHUV� IURP� DGMDFHQW� VFKRROV�� WHUWLDU\� LQVWLWXWHV� RU�

SURIHVVLRQDOV� LQ� WKH� DVVRFLDWHG� ¿�HOG� XWLOLVH� WKH� HGXFDWLRQDO� FRPSRQHQW"� :KDW� DUH� WKH�

IXQFWLRQV�ZKLFK�QHHG�WR�EH�LQFRUSRUDWHG�ZLWKLQ�WKH�EXLOGLQJ"�$QG�ZKDW�DUH�WKH�YLDEOH�VL]HV�

RI� WKH�IDFLOLWLHV�ZLWKLQ� WKH�EXLOGLQJ"�:KDW� LV�QHHGHG�IRU� WKH�EXLOGLQJ� WR�EHFRPH�D�YHKLFOH�

IRU�HQYLURQPHQWDO�HGXFDWLRQ"�$QG�DV� WKH� IDFLOLW\�ZLOO�DWWUDFW� WRXULVWV��KRZ�FDQ� WKH� IDFLOLW\�

JHQHUDWH�LQFRPHV�IRU�WKH�ORFDO�WUDGHUV�LQ�WKH�DUHD"

4XHVWLRQV�SHUWDLQLQJ�WR�HFRQRPLF�DVSHFWV�LQYROYH�ZKR�WKH�FOLHQW�RU�RUJDQLVDWLRQDO�ERG\�ZLOO�

EH�IRU�WKH�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH"��'RHV�WKH�FOLHQW�KDYH�H[LVWLQJ�IDFLOLWLHV�ZKLFK�
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QHHG�WR�EH�UHORFDWHG�RU�KRXVHG�LQ�WKH�(QYLURQPHQWDO�$ZDUHQHVV�&HQWUH"�:LOO�WKH�IDFLOLW\�EH�

IXQGHG�E\�WKH�FOLHQW�RU�EH�UHOLDQW�RQ�WKH�YLVLWRUV"

,Q� WHUPV�RI� HQYLURQPHQWDO� DVSHFWV�� WKH� TXHVWLRQV�ZKLFK�ZLOO� EH� UDLVHG�DUH� KRZ� FDQ� WKH�

EXLOGLQJ� EH� HQYLURQPHQWDOO\� FRQVFLRXV� LQ� WHUPV� RI�PDWHULDOV�� HQHUJ\��ZDWHU� DQG�ZDVWH"�

:KDW�DUH�WKH�DUFKLWHFWXUDO�H[SUHVVLRQV��ZKLFK�DUH�VXLWDEOH�IRU�DQ�HQYLURQPHQWDOO\�VHQVLWLYH�

EXLOGLQJ� ZKLFK� ZLOO� EH� VLWHG� QHDU� DQ� HFRORJLFDOO\� LPSRUWDQW� DUHD"� +RZ� ZLOO� WKH� EXLOGLQJ�

UHVSRQG�DSSURSULDWHO\�WR�'XUEDQ¶V�VSHFL¿�F�FOLPDWH�DQG�FRQWH[W"�:KLFK�JUHHQ�VWUDWHJLHV�DUH�

DSSURSULDWH�IRU�DQ�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH"�$QG�KRZ�FDQ�WKH\�EH�GHPRQVWUDWHG�LQ�

DQ�HGXFDWLRQDO�PDQQHU"��

,Q�UHJDUGV�WR�WKH�VLWH�VHOHFWLRQ��ZKLFK�LV�WKH�EHVW�VLWH�FKRLFH�IRU�D�GHVLJQ�ZKLFK�ZLOO�JHQHUDWH�

HFRORJLFDO� DZDUHQHVV"� :LOO� WKH� VLWH� EH� DEOH� WR� KRXVH� DOO� WKH� UHOHYDQW� IXQFWLRQV� RI� DQ�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�ZLWKRXW�UXLQLQJ�WKH�LQWHJULW\�RI�WKH�À�RUD�DQG�IDXQD"�:KDW�

DUH�WKH�PLFUR�DQG�PDFUR�FKDUDFWHULVWLFV�RI�WKH�VLWH�DQG�DUH�WKH\�VXLWDEOH�IRU�DQ�(QYLURQPHQWDO�

(GXFDWLRQ�&HQWUH"

�����5HVHDUFK�0HWKRGRORJ\

������� ,QWURGXFWLRQ

7KH�UHVHDUFK�JDWKHUHG�ZLWKLQ�WKLV�GRFXPHQW�ZLOO�JHQHUDWH�D�GHVLJQ�EULHI�IRU�DQ�(QYLURQPHQWDO�

(GXFDWLRQ� &HQWUH� DORQJ� WKH� 8PJHQL� 5LYHU�� ZKLFK� HVWDEOLVKHV� D� V\PELRWLF� UHODWLRQVKLS�

EHWZHHQ�PDQ�DQG�QDWXUH���7KH�UHVHDUFK�PHWKRGV�DQG�DSSURDFK�IRU�WKLV�GLVVHUWDWLRQ�ZLOO�EH�

RXWOLQHG�ZLWKLQ�WKLV�VHFWLRQ�LQ�WHUPV�RI�SULPDU\�DQG�VHFRQGDU\�UHVHDUFK�

������� 6WXG\�$UHD

'XUEDQ�LV�VLWXDWHG�LQ�EHWZHHQ�WKH�&DSH¶V�WHPSHUDWH�DQG�0R]DPELTXH¶V�WURSLFDO�KDELWDWV���,Q�

WKLV�UHJDUG�'XUEDQ�IDOOV�LQWR�D�ELRJHRJUDSKLF�WUDQVLWLRQ�]RQH�ZKLFK�LV�D�ELRORJLFDOO\�ULFK�DQG�

GLYHUVH�DUHD��H7KHNZLQL�0XQLFLSDOLW\��������������$�ELRORJLFDOO\�GLYHUVH�DUHD�LV�LPSRUWDQW�DV�

LW�SURYLGHV�HQYLURQPHQWDO�VHUYLFHV�DQG�JRRGV�HQVXULQJ� WKH�FRQVWDQW� µEDODQFH�RI�QDWXUH¶���

,Q�WKLV�UHVSHFW�LW�LV�LPSHUDWLYH�WR�FRQVHUYH�DQG�PDLQWDLQ�'XUEDQ¶V�ELRGLYHUVLW\�WKURXJK�WKH�

FRQVHUYDWLRQ� DQG� PDLQWHQDQFH� RI� µELRGLYHUVLW\� KRWVSRWV¶�� � %LRGLYHUVLW\� KRWVSRWV� FDQ� EH�

GH¿�QHG�DV�VSHFLHV�ULFK�]RQHV�ZKLFK�DUH�XQGHU�WKUHDW���$Q�H[DPSOH�RI�DQ�LPSRUWDQW�KRWVSRW�

LV� WKH�X0JHQL�5LYHU�HVWXDU\�� �'HVSLWH� LQGXVWULDO�GHYHORSPHQW�DQG�FDQDOLVDWLRQ�XSVWUHDP��
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WKH�X0JHQL�5LYHU�HVWXDU\�KDV�EHHQ�QRWHG�WR�FRQWDLQ�WKH�ODUJHVW�DUHD�RI�PDQJURYH�KDELWDW�

LQ�WKH�H7KHNZLQL�0XQLFLSDO�DUHD�DQG�LV�UDWHG�DV�WKH�WKLUG�PRVW�LPSRUWDQW�HVWXDU\�IRU�ZDWHU�

ELUGV� LQ�.ZD�=XOX�1DWDO� �H7KHNZLQL�0XQLFLSDOLW\�� ������ ����� � ,Q� WKLV� UHVSHFW� LW� LV� YLWDO� WR�

UHFRJQLVH�WKH�HFRORJLFDO�VLJQL¿�FDQFH�RI�WKLV�]RQH�

7KH� VSHFLDOLVHG� FRQGLWLRQV� RI� HVWXDULQH� HFRORJLHV� DUH� YHU\� VLJQL¿�FDQW� WR� QDWXUDO� HFR�

V\VWHPV�DV�LW�LV�WKH�LGHDO�IHHGLQJ�JURXQG�DQG�QXUVHU\�IRU�DTXDWLF�VSHFLHV��&ROOLQV����������

)XUWKHUPRUH��HVWXDULHV�DUH�FKLHI�LQGLFDWRUV�RI�WKH�ULYHU¶V�HFRORJLFDO�ZHOO�EHLQJ���7KLV�LV�GXH�

WR�WKH�QDWXUH�RI�PDFUREHQWKRV�DQG�PLFUREHQWKRV��RFFXS\LQJ�WKH�VXEVWUDWH�RI�WKH�ULYHU�EHG��

ZKLFK�ZKHQ�VWXGLHG�H[SRVHV� WKH�KLVWRU\�RI� WKH� ULYHU�DQG� WKH�SUHVHQW� VWDWH�RI� WKH�ZDWHU�

TXDOLW\��0DF.D\����������

X0JHQL�5LYHU�HVWXDU\�LV�ERUGHUHG�E\�WKH�%OXH�/DJRRQ�5HFUHDWLRQ�DUHD�WR�WKH�6RXWK�DQG�WKH�

%HDFKZRRG�0DQJURYHV�1DWXUH�5HVHUYH�WR�WKH�1RUWK���%OXH�/DJRRQ��LV�]RQHG�DV�DQ�DFWLYH�

HYHQWLQJ�]RQH�DQG�LV�QRW�HQYLURQPHQWDOO\�HVWDEOLVKHG��EHLQJ�GHVFULEHG�DV�WKH�³HFRORJLFDO�

VDFUL¿�FLDO�ODPE´�RI�WKH�X0JHQL�5LYHU��1LFFL�'HDGULFKV����������:KHUHDV�WKH�1RUWKHUQ�EDQN�

�%HDFKZRRG� 0DQJURYHV� 1DWXUH� 5HVHUYH�� H[KLELWV� HFRORJLFDO� YDOXH�� � 8QIRUWXQDWHO\� WKLV�

HQYLURQPHQW� LV�XQGHU� WKUHDW�EXW�FDQ�EH� UHFRYHUHG�DQG� UHSDLUHG�E\� WKH�SURPRWLRQ�RI� DQ�

HQYLURQPHQWDOO\�DZDUH�VRFLHW\�

������� 5HVHDUFK�3ODQ

7KH�UHVHDUFK�FRQGXFWHG�ZLWKLQ� WKLV�GLVVHUWDWLRQ�FRQVLVWV�RI�SULPDU\�DQG�VHFRQGDU\�GDWD�

FROOHFWLRQ�DQG�DQDO\VLV�� �3ULPDU\�UHVHDUFK� LQFOXGHV�¿�UVW�KDQG� LQYHVWLJDWLRQ� WKURXJK�FDVH�

VWXGLHV�DQG�LQWHUYLHZV��ZKLOH�VHFRQGDU\�UHVHDUFK� LQFOXGHV�GDWD�DVVHPEOHG�E\�PHDQV�RI�

D�WKRURXJK�OLWHUDU\�VWXG\�WR�LQYHVWLJDWH�H[LVWLQJ�EXLOGLQJV�LQ�WHUPV�RI�WKHRUHWLFDO�SULQFLSOHV���

7KLV� GRFXPHQW� LV� ODUJHO\� WKHRUHWLFDO� LQ� QDWXUH� DQG� LQ� WKLV� UHJDUG� WKH� UHVHDUFK� IRFXVHV�

PDLQO\�RQ�TXDOLWDWLYH�UDWKHU�WKDQ�TXDQWLWDWLYH�GDWD�FROOHFWLRQ���4XDOLWDWLYH�UHVHDUFK�UHODWHV�

WR� KXPDQ� H[SHULHQFHV� DQG� LQWHUSUHWDWLRQV� UDWKHU� WKDQ� WKH� QXPHULFDOO\� DQG� VWDWLVWLFDOO\�

FRQFHUQHG�TXDQWLWDWLYH�GDWD� FROOHFWLRQ�� �&RQFOXVLRQV�ZLOO� EH�REWDLQHG� IURP� WKH� OLWHUDWXUH�

UHYLHZ��SUHFHGHQW�VWXG\��FDVH�VWXG\�DQG�LQWHUYLHZV�ZKLFK�ZLOO�HQDEOH�WKH�DXWKRU�WR�JDLQ�D�

FRKHUHQW��FRPSUHKHQVLEOH�VWDQFH�UHJDUGLQJ�HQYLURQPHQWDO�DUFKLWHFWXUDO�UHVSRQVHV�DQG�WR�
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DFKLHYH�DQ�DSSURSULDWH�GHVLJQ�EULHI��

������� 3ULPDU\�UHVHDUFK�

3ULPDU\�UHVHDUFK�LV�HVVHQWLDOO\�GDWD�DVVHPEOHG�E\�WKH�DXWKRU�DQG�HQFRPSDVVHV�FDVH�VWXGLHV�

DQG�LQWHUYLHZV���7KH�FDVH�VWXGLHV�ZLOO�EH�GLVFXVVHG�LQ�WHUPV�RI�,QWHUFRQQHFWLYLW\��UHJLRQDO�

DUFKLWHFWXUH�� GHVLJQ� UHTXLUHPHQWV� IRU�HGXFDWLRQ� IDFLOLWLHV�DQG�DUFKLWHFWXUDO� H[SUHVVLRQ�RI�

VXVWDLQDELOLW\���7KHVH�SULQFLSOHV�ZLOO�EH�H[DPLQHG�DQG�GHPRQVWUDWHG�E\�EXLOGLQJV�VXFK�DV�

WKH�.LUVWHQERVFK�*DUGHQV�9LVLWRUV�&HQWUH�� ,VV\�%HQMDPLQ¶V�/DV�9HJDV�DSDUWPHQW�EORFN��

X6KDND�6HD�:RUOG�(GXFDWLRQ�&HQWUH�DQG�WKH�%3�+HDG�RI¿�FH�LQ�&DSH�7RZQ���7KHVH�EXLOGLQJV�

KDYH�EHHQ�FKRVHQ�IRU�YDULRXV�UHDVRQV�DQG�VKDOO�FRQFOXGH�LQ�DQ�DSSURSULDWH�GHVLJQ�EULHI�IRU�

DQ�(GXFDWLRQ�&HQWUH�ZKLFK�ZRUNV�LQ�KDUPRQ\�ZLWK�WKH�VXUURXQGLQJ�HQYLURQPHQW�

,QWHUYLHZV�ZLOO�EH�FRQGXFWHG�E\�WKH�DXWKRU�ZLWK�VHOHFWHG�SURIHVVLRQDOV�LQ�WKH�HQYLURQPHQWDO�

DQG� VFLHQWL¿�F� ¿�HOG�� � ,QIRUPDO� LQWHUYLHZV� ZLWK� )LRQD� 0DF.D\� �6HQLRU� 6FLHQWLVW� RI� WKH�

2FHDQRJUDSKLF�5HVHDUFK�,QVWLWXWH��DQG�+HLGL�.LOLDQ��&RXUVH�&R�RUGLQDWRU�DW�WKH�6HD�:RUOG�

(GXFDWLRQ�&HQWUH��ZLOO�EH�SHUIRUPHG�WR�JDLQ�D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�HQYLURQPHQWDO�

DVSHFWV��VSHFL¿�FDOO\�SHUWDLQLQJ�WR�PDQJURYH�IRUHVWV�DQG�HVWXDULHV�DV�ZHOO�DV�WKH�HI¿�FLHQW�

IXQFWLRQLQJ� RI� HGXFDWLRQDO� IDFLOLWLHV�� � ,Q� WHUPV� RI� UHDOLVLQJ� DQ� DSSURSULDWH� EULHI� IRU� WKH�

FOLHQW� DQG� WR� HVWDEOLVK� DQ� HFRORJLFDOO\� VRXQG� SHUVSHFWLYH� RI� WKH� VLWH�� ,DQ� 3RUWHU�� WKH�

PDQDJHU�RI�WKH�HFRWRXULVP�GLYLVLRQ�IURP�(]HPYHOR�.=1�:LOGOLIH�DQG�1LFFL�'HDGULFKV��WKH�

(QYLURQPHQWDO� GLUHFWRU� IURP�)XWXUH�:RUNV�ZLOO� EH� LQWHUYLHZHG�� � ,VVXHV� FRQFHUQLQJ� FDVH�

VWXGLHV�ZLOO�EH�UHVROYHG�E\�LQWHUYLHZLQJ�XVHUV�RI�WKH�EXLOGLQJV�VXFK�DV�$QGUHZ�-DFREV��WKH�

FRPPXQLFDWLRQV�RI¿�FHU�DW�.LUVWHQERVFK�*DUGHQV�DQG�-XLOLDQ�5RPDQ��WKH�VLWH�FR�RUGLQDWRU�

DW�WKH�%3�EXLOGLQJ�

������� 6HFRQGDU\�5HVHDUFK

6HFRQGDU\�5HVHDUFK�FRPSULVHV�RI�LQIRUPDWLRQ�JDWKHUHG�IURP�VHFRQGDU\�VRXUFHV�VXFK�DV�

ERRNV��MRXUQDOV��XQSXEOLVKHG�GLVVHUWDWLRQV�DQG�WKH�LQWHUQHW���6HFRQGDU\�GDWD�HQFRPSDVVHV�

D�OLWHUDWXUH�UHYLHZ�DQG�SUHFHGHQW�VWXGLHV���7KH�OLWHUDWXUH�UHYLHZ�ZLOO�EH�D�GHWDLOHG�OLWHUDU\�

VWXG\� RI� SURPLQHQW� DUFKLWHFWXUH� WKURXJKRXW� KLVWRU\� ZKLFK� KDV� HPSOR\HG� DUFKLWHFWXUDO�

SDUDPHWHUV�WR�UHVSRQG�WR�QDWXUH��FRQVHTXHQWO\�WKH�DQDO\VLV�ZLOO�GHWHUPLQH�KRZ�DUFKLWHFWXUH�

DLGV�LQ�OLQNLQJ�RU�GLVMRLQWLQJ�VHSDUDWLQJ�PDQ�DQG�QDWXUH���)XUWKHUPRUH�WKH�OLWHUDWXUH�UHYLHZ�
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ZLOO�HYDOXDWH�WKH�VKLIW�LQ�PDQV¶�SHUFHSWLRQV�WRZDUGV�WKH�HQYLURQPHQW�DQG�VXEVHTXHQW�JOREDO�

HQYLURQPHQWDO�GHJUDGDWLRQ�� � ,Q� WKLV� UHVSHFW� WKH� OLWHUDWXUH� UHYLHZ�ZLOO�JXLGH� WKH�DXWKRU� WR�

HVWDEOLVK�DQ�HQYLURQPHQWDOO\�UHVSRQVLYH�DQG�UHVSRQVLEOH�DUFKLWHFWXUH�

3UHFHGHQW�VWXGLHV�LQFOXGH�LQWHUQDWLRQDO�H[LVWLQJ�DQG�SURSRVHG�EXLOGLQJV���7KH�DQDO\VLV�ZLOO�

LQFRUSRUDWH� LVVXHV�VXFK�DV�LQWHUFRQQHFWLYLW\��ELRFOLPDWLF�GHVLJQ�DQG�UHJLRQDO�DUFKLWHFWXUH�

LQ� WHUPV� RI� DSSURSULDWH� DUFKLWHFWXUDO� H[SUHVVLRQ�� FKRLFH� RI�PDWHULDOV�� EXLOW� IRUP�� VSDWLDO�

RUJDQLVDWLRQ� DQG� VXVWDLQDEOH� GHYLFHV�� � 7KH� LQYHVWLJDWH� EXLOGLQJV� FRPSULVH� RI� DUH� WKH�

+RFNHUWRQ� +RXVLQJ� 3URMHFW�� 3LQH\� /DNHV� (QYLURQPHQW� &HQWUH�� 3RFRQR� (QYLURQPHQWDO�

(GXFDWLRQ�&HQWUH��&RXQFLO�+RXVLQJ����&+
�
���7MLEDRX�&XOWXUDO�&HQWUH��.HQ�<HDQJ¶V�PDVWHU�

SODQ�IRU�1RWWLQJKDP�8QLYHUVLW\�DQG�*OHQQ�0XUFXWW¶V�QXPHURXV�KRXVHV�DQG�WKH�%RZDOL�9LVLWRU�

,QIRUPDWLRQ�&HQWUH���7KLV�ZLOO�HQVXUH�WKDW�WKH�SURSRVHG�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�LV�

WUXO\�LQWHUFRQQHFWHG�ZLWK�WKH�HFRV\VWHP��IXQFWLRQ�DV�D�VXLWDEOH�WRRO�IRU�HGXFDWLRQ�DV�ZHOO�DV�

DVVLVWV�LQ�EUHDNLQJ�GRZQ�WKH�EDUULHUV�EHWZHHQ�OHDUQHU�DQG�QDWXUH���$GGLWLRQDOO\�WKLV�VWXG\�

ZLOO�DFFRPSOLVK�DQ�HI¿�FLHQW�DQG�DSSURSULDWH�GHVLJQ�EULHI�DQG��DFFRPPRGDWLRQ�VFKHGXOH���

����� &RQFOXVLRQV

7KH�LQIRUPDWLRQ�ZKLFK�ZLOO�EH�DVVHPEOHG�DQG�DQDO\VHG�ZLOO�JXLGH�WKH�DXWKRU�WR�JHQHUDWH�

DSSURSULDWH�DUFKLWHFWXUDO�UHTXLUHPHQWV�DQG�DQ�HI¿�FLHQW�GHVLJQ�EULHI�IRU�DQ�(QYLURQPHQWDO�

(GXFDWLRQ�&HQWUH�IRU�WKH�X0JHQL�5LYHU���,W�LV�YLWDO�WR�ORJLFDOO\�H[DPLQH�SULPDU\�DQG�VHFRQGDU\�

VRXUFHV�VR�WKDW�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�FDQ�EH�GHULYHG�ZLWKLQ�HDFK�FKDSWHU���,Q�

WKLV� UHJDUG�� WKH�GDWD� DQDO\VHG� IRU� WKLV�GLVVHUWDWLRQ�KDV�EHHQ� UDWLRQDOO\� VHSDUDWHG� LQWR� D�

OLWHUDWXUH�UHYLHZ��SUHFHGHQW�VWXGLHV��FDVH�VWXGLHV�DQG�LQWHUYLHZV��
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����� ,QWURGXFWLRQ

0DQNLQG¶V�VXUYLYDO�RQ�(DUWK�GHSHQGV�RQ�WKH�IXQGDPHQWDO�UHFRJQLWLRQ�WKDW�KXPDQ�EHLQJV�DUH�

SDUW�RI�DQ�LQWULFDWH�ZHE��ZKHUHE\�HYHU\WKLQJ��LQFOXGLQJ�PDQ�PDGH�RUJDQLVPV�DQG�QDWXUH�DUH�

UHODWHG���6RFLHWLHV�PXVW�DFNQRZOHGJH�WKH�IXOO�GHJUHH�RI�WKHLU�LQWHUFRQQHFWHGQHVV�ZLWK�WKH�

QDWXUDO�ZRUOG�DQG�LQ�WKLV�UHJDUG�PXVW�WDNH�UHVSRQVLELOLW\�IRU�WKHLU�FRQVLGHUDEOH�LPSDFW�DQG�

GHJUDGDWLRQ�WRZDUGV�QDWXUH��&URZH��������������7KLV�LV�FOHDU�LQ�WKH�µFKDRV�WKHRU\¶��ZKHUHE\�

HYHU\WKLQJ�LV�UHODWHG�DQG�DQ\�VPDOO� LQLWLDO�FKDQJH�FDQ�FDXVH�D�FKDLQ�UHDFWLRQ�ZKLFK�PD\�

OHDG�WR�ODUJHU�DIIHFWV�DFURVV�WKH�ZRUOG��3HDUVRQ���������������7KLV�WKHRU\�LV�UHOHYDQW�ZKHQ�

FRQVLGHULQJ�DUFKLWHFWXUH¶V�UHODWLRQVKLS�ZLWK�WKH�QDWXUDO�ZRUOG���'HVLJQHUV�RIWHQ�IRUJHW�WKDW�

VWUXFWXUHV��WUDQVLWRU\�RU�SHUPDQHQW��DIIHFW�WKH�HQYLURQPHQW�LQ�LWV�HQWLUHW\��DQG�ZLOO�HYHQWXDOO\�

DIIHFW�PDQ¶V�VXUYLYDO�RQ�(DUWK�� �7KH�XOWLPDWH�UHTXLUHPHQW�RI� WKLV�WKHVLV� LV� WR�SURGXFH�DQ�

DUFKLWHFWXUH�ZKLFK� IXQFWLRQV� LQ� KDUPRQ\�ZLWK� LWV� UHODWHG�� LQWHUFRQQHFWHG� V\VWHPV�� � 7KLV�

LV�QRW�VLPSO\�D�VHQWLPHQWDO�DVSLUDWLRQ��EXW�KDV�EHFRPH�DQ�HVVHQWLDO�QHFHVVLW\� WR�HQVXUH�

PDQNLQG¶V�VXUYLYDO����6WDQQDUG�������

)RU�D�EXLOGLQJ�WR�IXOO\�KDUPRQLVH�ZLWK�QDWXUH�DQG�EHFRPH�UHVSRQVLYH�LQ�WHUPV�RI�FOLPDWH�DQG�

FRQWH[W��RQH�PXVW�DQDO\VH�WKHRULHV�RI�LQWHUFRQQHFWLYLW\��VXFK�DV�WKH�µ3KLORVRSK\�RI�6\PELRVLV¶�

DQG� µELRPLPLFU\¶�� DV� ZHOO� DV� µELRFOLPDWLF� GHVLJQ¶� DQG� µUHJLRQDOLVP¶�� � 7KHVH� WKHRULHV�� LQ�

HVVHQFH��DGGUHVV�FRQVWLWXHQWV�RI�QDWXUDO�SDUDPHWHUV�LQ�WHUPV�RI�FOLPDWH�DQG�HQYLURQPHQWDO�

VXUURXQGLQJV��:LQHV��������������7KHVH�WKHRULHV��ZKLFK�ZLOO�EH�DQDO\VHG�ZLWKLQ�WKLV�FKDSWHU�

DQG�ZLOO�IRUP�UXGLPHQWDO�HOHPHQWV�RI�FRPSDULVRQ�ZLWKLQ�WKH�OLWHUDWXUH�UHYLHZ���7KH�OLWHUDWXUH�

UHYLHZ�ZLOO�EH�GLVFXVVHG�LQ�WHUPV�RI�DUFKLWHFWXUDO�SDUDPHWHUV��PDWHULDOV��EXLOW�IRUP��VSDWLDO�

RUJDQLVDWLRQ�DQG�GHYLFHV��ZKLFK�UHVSRQG�WR�RU�DUH�DIIHFWHG�E\�WKH�SDUDPHWHUV�RI�QDWXUH�

�

)XUWKHUPRUH��LW�LV�UHOHYDQW�WR�DQDO\VH�KRZ�VRFLHW\�FDQ�EH�PDGH�DZDUH�RI�PDQ�DQG�QDWXUH¶V�

IXQGDPHQWDO�UHODWLRQVKLS�WKURXJK�DUFKLWHFWXUDO�H[SUHVVLRQ���,Q�WKLV�UHVSHFW�LW�LV�YLWDO�WR�H[DPLQH�

RUJDQLF�DUFKLWHFWXUH�DQG�HQYLURQPHQWDO�FRQWURO�V\VWHPV��ERWK�RI�ZKLFK�IRUP�DQ�DUFKLWHFWXUDO�

YRFDEXODU\�ZKLFK�HPSKDVLVHV�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�QDWXUH��3HDUVRQ��

������������7KH�XUEDQ�GHVLJQ�WKHRU\�ZKLFK�ZLOO�EH�GLVFXVVHG�LV�WKH�SULQFLSOH�RI�HFRORJLFDO�

FRUULGRUV� DQG� IRFXVHV� RQ� µJUHHQLQJ¶� WKH� FLW\� ZKLOH� LPSURYLQJ� ELRGLYHUVLW\� �<HDQJ�� ������

�������
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����� ,QWHUFRQQHFWLYLW\�

0RGHUQ�VRFLHW\�LV�SUHRFFXSLHG�ZLWK�LQGXVWULDOLVDWLRQ�DQG�GRPLQDQFH�RYHU�QDWXUH��SURSHOOLQJ�

KXPDQLW\�RQ�D�SDWK�WRZDUGV�H[WLQFWLRQ���7KLV�LV�GXH�WR�WKHLU� LQDELOLW\�WR�OLYH�D�VXVWDLQDEOH�

H[LVWHQFH��6WDQQDUG����������0DQ\�WKHRULVWV�KDYH�FODLPHG�WKDW�D�VKLIW�LQ�WKH�ZD\�PDQNLQG�

SHUFHLYHV� WKHLU� FRQQHFWLRQ� ZLWK� WKH� QDWXUDO� HQYLURQPHQW� LV� WKH� NH\� WR� D� KDUPRQLRXV�

H[LVWHQFH�RQ�(DUWK�� � ,Q�WKLV�UHVSHFW�� LW� LV�FUXFLDO� WR�DSSUHFLDWH�WKDW�DOO�RUJDQLVPV��QDWXUDO�

RU�PDQ�PDGH�� DUH� LQWHUFRQQHFWHG� LQ� WKH� VDPH� UHJDUG� DV� HFRV\VWHPV�� �7KH� FRQQHFWLRQ�

EHWZHHQ�VRFLHW\�DQG�QDWXUH�LV�WUHPHQGRXVO\�VLJQL¿�FDQW�LQ�WHUPV�RI�VRFLDO��HFRQRPLF�DQG�

HQYLURQPHQWDO�IDFWRUV���7KH�FRQFHSW�RI�GLVFRQQHFWHG��VHDOHG��DLU�FRQGLWLRQHG�EXLOGLQJV�DUH�

UHMHFWHG� E\� HQYLURQPHQWDOO\� FRQFHUQHG� GHVLJQHUV� RQ� WKH� EDVLV� RI� FRQVHTXHQWLDO� KHDOWK�

SUREOHPV� VXFK�DV�6LFN�%XLOGLQJ�6\QGURPH�DV�ZHOO� DV� WKH� UDSLG� GHSOHWLRQ� RI� UHVRXUFHV���

0RVW� HQHUJ\� FRQVXPSWLRQ� LV� IRVVLO� IXHO� JHQHUDWHG��ZKLFK� KDV� D� ³KXJH�SULFH� LQ� WHUPV�RI�

HFRORJLFDO�GDPDJH´��'D\��������������7KH�UHFNOHVV�XVH�RI�HQHUJ\�KDV�D�GLUHFW�FRQVHTXHQFH�

RQ� WKH� LQFUHDVLQJ� OHYHOV� RI� FOLPDWH� FKDQJH� DQG� JOREDO� ZDUPLQJ�� � 7KHVH� HQYLURQPHQWDO�

FULVHV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�WKH�FXUUHQW�GLVFRQQHFWLRQ�EHWZHHQ�PDQ�DQG�WKH�QDWXUDO�

ZRUOG� �:DONHU��������� �0DQNLQG�KDV�SURGXFHG�DQ�XQVXVWDLQDEOH�ZD\�RI� OLIH��GXH� WR� WKHLU�

GLVFRQQHFWHG�OLIHVW\OH�ZKLFK�UHVXOWV�LQ�D�VRFLHW\�WKDW�KDV�EHFRPH�LQFUHDVLQJO\�XQDZDUH�RI�

PDQV�LPSDFW�RQ�QDWXUH���$O�*RUH�XUJHV�SHRSOH�WR�EHFRPH�UHFRQQHFWHG�ZLWK�QDWXUH�DQG�WR�

OHDUQ�DERXW�WKH�VWDWH�RI�WKH�HQYLURQPHQW�VR�WKDW�DQ�LQIRUPHG�DQG�LQVSLUHG�VRFLHW\�FDQ�WDNH�

DFWLRQ�WRZDUGV�FRPEDWLQJ�JOREDO�ZDUPLQJ��*RUH�������������

³:H�QHHG� WR� UHJDLQ�RXU� VHQVH�RI� WKH�QDWXUDO�ZRUOG�DV� VDFUHG���� ,Q�RXU�ZRUNLQJ�

ZRUOG��ZH�DUH�QR�ORQJHU�SUHVHQW�WR�WKH�QDWXUDO�ZRUOG�LQ�DQ\�PDQQHU´���%HUU\�FLWHG�

LQ�-HQVHQ�������

��

7KH� µ3KLORVRSK\� RI� 6\PELRVLV¶� UHVSHFWV� WKLV� FRQFHSW� DQG� VXSSRUWV� WKH� QRWLRQ� RI�

LQWHUFRQQHFWLYLW\� �.XURNDZD������������� �7KHUH� LV�DQ�DGYDQFHG�FXUUHQW�RI� WKRXJKW� WKDW� LV�

HPHUJLQJ�DURXQG�WKH�ZRUOG�DQG�LV�FKDQJLQJ�VRFLHW\¶V�SHUFHSWLRQ�RI� OLIH�RQ�(DUWK�DQG�WKH�

FRQFHSW�RI�ZKDW�LW�LV�WR�EH�KXPDQ���.LVKR�.XURNDZD��WKH�-DSDQHVH�DUFKLWHFW�DQG�WKHRULVW�

LGHQWL¿�HG� WKLV� FKDQJH� DV� WKH� µ3KLORVRSK\� RI� 6\PELRVLV¶�� � .XURNDZD� DGYRFDWHV� WKDW� WKLV�

LV� WKH�NH\�ZRUG�IRU� WKH�7ZHQW\�¿�UVW�&HQWXU\�DQG�LV�SUHYDOHQW� LQ�DOO� IDFHWV�RI� OLIH��VXFK�DV�

EXVLQHVV��VFLHQFH��DUW�DQG�FXOWXUH��SKLORVRSK\��DUFKLWHFWXUH�DQG�XUEDQ�GHVLJQ��.XURNDZD��
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�����������7KH�3KLORVRSK\�RI�6\PELRVLV�LV�FRQFHUQHG�ZLWK�WKH�LQWLPDWH�RUJDQLVP�RUJDQLVP�

LQWHUDFWLRQ��ZKLFK� LV�QRW�RQH�RI�GRPLQDWLRQ�RI� WKH�VWURQJHU�HOHPHQW�RYHU�WKH�ZHDNHU��EXW�

UDWKHU�DQ�HQGHDYRXU�WR�GHWHUPLQH�FRPPRQ�UXOHV��ZLWKRXW�UHPRYLQJ�WKH�YDULDQFH�EHWZHHQ�

WKH� HOHPHQWV�� � 7KLV� WKHRU\� KDV� LWV� URRWV� LQ� WUDGLWLRQDO� -DSDQHVH� FXOWXUH�� %XGGKLVP� DQG�

ELRORJ\��.XURNDZD��������������7UDGLWLRQDO�-DSDQHVH�SHRSOH�HQFRXUDJHG�WKH�WKHRU\�RI�µ=HQ¶�

DQG�EHOLHYHG�WKDW�WKH�ZKROH�XQLYHUVH�LV�D�V\VWHP�RI�LQWHUUHODWHG�SDUWV���7KH\�SHUFHLYHG�D�

VWDWH�RI�=HQ�WR�EH�DQ�LPSRUWDQW�SV\FKRORJLFDO�V\PELRVLV�DQG�WR�EH�SXUHO\�SDUW�RI�QDWXUH���

7KH�-DSDQHVH�DUFKLWHFWV�RI�WKH�WLPH�WUDQVODWHG�WKLV�FRQFHSW�LQ�WKH�H[SUHVVLRQ�RI�DQ�LQWHJUDO�

FRQQHFWLRQ�EHWZHHQ�LQVLGH�DQG�RXWVLGH��WKHUHE\�XWLOLVLQJ�WKLQ�PHPEUDQH�OLNH�ZDOOV��ZKLFK�

DOORZHG�IRU�³DUFKLWHFWXUH�WR�FRQYHUVH�ZLWK�QDWXUH´��:LQHV��������������7KH�%XGGKLVW�EHOLHIV�

KDYH�PXFK�WR�RIIHU�FRQWHPSRUDU\�VRFLHW\�DV�WKH\�YLHZ�QDWXUH�DV�EHLQJ�IXQGDPHQWDO�WR�OLIH���

7KH�%XGGKLVW� FRQFHSW�RI� µ1RQ�'XDOLW\�RI�/LIH�DQG� LWV�(QYLURQPHQW¶� �H�VKR�IXQL�� LQGLFDWHV�

WKDW� OLIH�DQG�QDWXUH�DUH�WZR�VHSDUDWH�HQWLWLHV�EXW�DUH�GXDO� LQ�WKHLU�FKLHI�FRQVWLWXHQW�� �7KH�

FRQFHSW�RI�µ2ULJLQDWLRQ�LQ�'HSHQGHQFH¶��HQJL��VXJJHVWV�WKDW�DQ�RUJDQLVP�GRHV�QRW�VXUYLYH�

DQG�LQGXFH�LQGHSHQGHQWO\�EXW�UHOLHV�RQ�UHODWLRQV�ZLWK�RWKHU�HQWLWLHV��.XURNDZD��������������

7KHVH� QRWLRQV� UHFRJQLVH� WKDW� WKH� HQYLURQPHQW� LV� SDUW� RI� D� EDODQFHG� V\VWHP�� GHQRWLQJ�

WKDW�HQYLURQPHQWDO�GDPDJH�LV�LQWHUFRQQHFWHG�ZLWK�LQGLYLGXDO�GHVWUXFWLRQ��LQFLGHQWDOO\�WKH\�

EHOLHYHG�WKDW�HQYLURQPHQWDO�FRQVHUYDWLRQ�LV�YLWDO�IRU�SURVSHURXV�OLIH�RQ�(DUWK��<DPRPRWR��

��������������

.XURNDZD� IRUHVDZ�D� VKLIW� IURP� WKH� ³$JH�RI�0DFKLQH´� �0RGHUQ�$JH���ZKLFK� UHSUHVHQWHG�

KRPRJHQLVDWLRQ�DQG�GXDOLVP�WR� WKH�³$JH�RI�/LIH´��ZKLFK�VLJQL¿�HV�SOXUDOLVP�DQG�GLYHUVLW\���

$UFKLWHFWXUH�GXULQJ�WKH�³$JH�RI�0DFKLQH´�ZDV�FRQFHUQHG�ZLWK�SURJUHVVLRQ�DQG�KXPDQLVP��

GHQRWLQJ�WKDW�KXPDQ�EHLQJV�ZHUH�UHJDUGHG�DV�EHLQJ�PRUH�YDOXDEOH�WKDQ�RWKHU�DQLPDOV��SODQWV�

DQG�OLYLQJ�RUJDQLVPV���7KLV�UHVXOWHG�LQ�HQYLURQPHQWDO�GHJUDGDWLRQ�ZKLFK�ZDV�FRQVLGHUHG�

WR�EH�XQDYRLGDEOH�LQ�WKH�TXHVW�IRU�HFRQRPLF�DQG�WHFKQLFDO�GHYHORSPHQW�DQG�JURZWK��ZKLFK�

ZDV�UHTXLUHG�WR�VXSSRUW�VRFLHW\�DQG�LWV�SHUSHWXDO�FLWLHV��.XURNDZD������������

³'XULQJ�WKH�$JH�RI�WKH�0DFKLQH��:HVWHUQ�FXOWXUH�VSUHDG�DFURVV�DQG�GRPLQDWHG�WKH�

ZRUOG��SURGXFLQJ�D�KRPRJHQHRXV�ZRUOG��,Q�FRQWUDVW��WKH�QHZ�DJH�ZLOO�WUHDVXUH�WKH�

GLVWLQFW�FXOWXUHV�RI�PLQRULW\�SHRSOHV�DQG�DLP�IRU�WKH�V\PELRVLV�RI�GLVWLQFW�FXOWXUHV�´�

�.XURNDZD�����������
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,Q� WKLV� UHJDUG� DUFKLWHFWXUH� KDV� WUDQVIRUPHG� IURP� DQ�

,QWHUQDWLRQDO�VW\OH�WRZDUGV�DQ�,QWHUFXOWXUDO�VW\OH�ZKLFK�DLPV�

IRU�V\PELRVLV�RI�WKH�XQLYHUVDO�DQG�WKH�UHJLRQDO���$UFKLWHFWXUH�

RI� WKH� ³$JH� RI� /LIH´� HQFRXUDJHV� D� GLYHUVH� HQYLURQPHQW�

DOORZLQJ�IRU�D�ULFKHU�H[LVWHQFH���7KLV�DUFKLWHFWXUH�UHÀ�HFWV�WKH�

%XGGKLVW� FRQFHSW� RI� µWKH� LPSHUPDQHQFH� RI� DOO� WKLQJV¶� DQG�

WKH�-DSDQHVH�EHOLHI�WKDW�VKHOWHU�PXVW�PHUJH�ZLWK�QDWXUH�DQG�

IDYRXUV�FRQWLQXLW\�ZLWK�WKH�QDWXUDO�VXUURXQGLQJV��.XURNDZD��

������������%RUURZLQJ�ODQGVFDSHV�LV�D�WUDGLWLRQDO�-DSDQHVH�

PHWKRG� IRU� DFKLHYLQJ� V\PELRVLV� ZLWK� QDWXUH�� DQG� ZDV�

HVVHQWLDOO\�WKH�DFW�RI�LQFRUSRUDWLQJ�VXUURXQGLQJ�QDWXUH�DQG�

YLHZV�LQWR�RQH¶V�SHUVRQDO�VSDFH��¿�J�����������7KLV�WHFKQLTXH�

XOWLPDWHO\�UHPLQGV�WKH� LQKDELWDQW�WR�EH�FRQFHUQHG�ZLWK�WKH�

ODQGVFDSH��.XURNDZD�������������.XURNDZD�������������

,W� LV� HYLGHQW� WKDW� WKH� µ3KLORVRSK\� RI� 6\PELRVLV¶� LV� FRQFHUQHG� ZLWK� WKH� FRQFHSW� RI�

LQWHUFRQQHFWLYLW\�SHUWDLQLQJ�WR�DUFKLWHFWXUH�DQG�QDWXUH���7KLV�WKHRU\�FODUL¿�HV�WKH�LPSRUWDQFH�

RI�QXUWXULQJ� WKH�HQYLURQPHQW� IRU�PDQ¶V�VXUYLYDO�DQG�H[SUHVVHV� WKLV� WKURXJK�DUFKLWHFWXUDO�

HOHPHQWV�� � 7KHVH� LQFOXGH�PHUJLQJ� LQWHUQDO� DQG� H[WHUQDO� VSDFHV� WKURXJK� WUDQVSDUHQW� RU�

WUDQVOXFHQW�PDWHULDOV��IUDPHG�YLHZV�RI�µERUURZHG�VFHQHU\¶�DQG�WKH�FRQFHSW�WKDW�DOO�VWUXFWXUHV�

DUH�WUDQVLHQW�

7KH�WKHRU\�RI�ELRPLPLFU\�DFNQRZOHGJHV�WKDW�PDQ�DQG�QDWXUH�DUH�FRQQHFWHG�DQG�UHVSRQGV�

WR� WKLV� E\� DOORZLQJ� DUFKLWHFWXUH� WR� IXQFWLRQ� DV� D� SDUW� RI� QDWXUDO� V\VWHPV�� � %LRPLPLFU\� LV�

WKH� ³FRQVFLRXV� HPXODWLRQ� RI� OLIH¶V� JHQLXV´� �%HQ\XV�� ������ ��� DV� ZHOO� DV� WKH� GHVLJQ�

GLVFLSOLQH� WKDW�VHHNV�VXVWDLQDEOH�VROXWLRQV�E\� LPLWDWLQJ�QDWXUHV� WLPH� WHVWHG�SDWWHUQV�DQG�

VWUDWHJLHV���%LRPLPLFV�DUH�LQYHQWRUV�DQG�VFLHQWLVWV�ZKR�KDYH�DQDO\VHG�QDWXUH¶V�SDUDPRXQW�

DFFRPSOLVKPHQWV� DQG� KDYH� DGDSWHG� WKHP� IRU� KXPDQ� XVH�� � 7KH� IXQGDPHQWDO� EHOLHI� RI�

%LRPLPLFV�LV�WKDW�RUJDQLVPV��RXW�RI�QHFHVVLW\��KDYH�DOUHDG\�VROYHG�PDQ\�RI�WKH�SUREOHPV�

ZKLFK�PDQ�LV�FXUUHQWO\�XQGHUWDNLQJ��VXFK�DV�HQHUJ\��JUHHQ�FKHPLVWU\�DQG�FOLPDWH�FRQWURO�

�%HQ\XV����������)RU�PLOOHQQLD��QDWXUH�KDV�SHUIHFWHG�VWUXFWXUHV�DQG�PHFKDQLVPV�WKDW�DUH�

PRUH�HI¿�FLHQW��XVH�OHVV�HQHUJ\�DQG�RPLW�OHVV�KDUPIXO�ZDVWH�WKDQ�PRGHUQ�WHFKQRORJ\����

)LJ���������3KRWRJUDSK�RI�WKH�

6KXJDNX�LQ�,PSHULDO�9LOOD��LQ�

.\RWR�LV�D�IDPRXV�H[DPSOH�

RI�WKH�WHFKQLTXH�RI�ERUURZ�

LQJ�ODQGVFDSHV�DV�LW�XVHV�

HOHPHQWV�VXFK�DV�PRXQWDLQV�

ZKLFK�DUH���NP�DZD\�LQ�WKH�

JDUGHQV�FRPSRVLWLRQ

�6RXUFH��.XURNDZD��������

����
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%HQ\XV�VWDWHG�WKDW��³IDLOXUHV�DUH�IRVVLOV��DQG�ZKDW�VXUURXQGV�XV�LV�WKH�VHFUHW�WR�RXU�VXUYLYDO´�

�%HQ\XV�� ������ ���� � 7KLV� HPSKDVLVHV� WKH� QHHG� WR� ZRUN� ZLWK� DQG� OHDUQ� IURP� QDWXUH¶V�

DFKLHYHPHQWV� VR� DV� WR� EHFRPH� PRUH� DFFHSWHG� RQ� WKH� (DUWK�� � 7KLV� QHZ� DSSURDFK� RI�

UHVSHFWIXOO\�PLPLFNLQJ�QDWXUH¶V�PHFKDQLFV�LV�GLVWLQFWO\�QRYHO�LQ�D�PRGHUQ�VRFLHW\�ZKLFK�LV�

DFFXVWRPHG�WR�GRPLQDWLQJ�RYHU�RU�µLPSURYLQJ¶�QDWXUH��

.HQ�<HDQJ�FODLPV�WKDW�GHVLJQHUV�PXVW�VWXG\�DQG�LPLWDWH�QDWXUH�WR�DFKLHYH�ELR�LQWHJUDWLRQ�

EHWZHHQ�PDQ¶V�EXLOW�HQYLURQPHQW�DQG�WKH�QDWXUDO�HQYLURQPHQW���+H�VWDWHV�WKDW�³QDWXUH�ZLWKRXW�

KXPDQV�H[LVWV�LQ�VWDVLV´��<HDQJ��������������$QG�WR�DFKLHYH�WKLV�VLPLODU�VWDWH�LQ�KXPDQ�EXLOW�

HQYLURQPHQW�PDQ�PXVW� GHVLJQ� V\VWHPV� WR� IXQFWLRQ� OLNH� HFRV\VWHPV�� �(FRV\VWHPV�KDYH�

QR�ZDVWH�DV�HYHU\WKLQJ� LV� UHF\FOHG�ZLWKLQ�� � ,Q� WKLV� UHJDUG�DOO�HPLVVLRQV�ZKLFK�D�EXLOGLQJ�

SURGXFHV�PXVW� EH� UHXVHG�DQG� UHF\FOHG�ZLWKLQ�� DQG�ZKHQ� LW� LV� HPLWWHG� LW� LV� UHJHQHUDWHG�

EHQLJQO\� LQWR� WKH� QDWXUDO� HQYLURQPHQW�� �$Q� HFRV\VWHP�DOVR� XVHV� QRQ�UHQHZDEOH� HQHUJ\�

VRXUFHV�DQG�PDWHULDOV�HI¿�FLHQWO\�

³0RUH� WKDQ� HQKDQFLQJ� HFRORJLFDO� OLQNDJHV�� ZH� PXVW� ELRORJLFDOO\� LQWHJUDWH� WKH�

LQRUJDQLF�DVSHFWV�DQG�SURFHVVHV�RI�RXU�EXLOW�HQYLURQPHQW�ZLWK�WKH�ODQGVFDSH�VR�

WKDW� WKH\�PXWXDOO\� EHFRPH� HFRV\VWHPLF�� � 7KLV� LV� WKH� FUHDWLRQ� RI� KXPDQ�PDGH�

HFRV\VWHPV�FRPSDWLEOH�ZLWK�WKH�HFRV\VWHPV�LQ�QDWXUH��%\�GRLQJ�VR�ZH�HQKDQFH�

KXPDQ�PDGH�HFRV\VWHPV¶�DELOLW\�WR�VXVWDLQ�OLIH�LQ�WKH�ELRVSKHUH�´��<HDQJ��������

���

7KH�FRQFHSW�RI�ELRPLPLFU\�GHPRQVWUDWHV�WKDW�ZKHQ�LQRUJDQLF�HOHPHQWV�RSHUDWH�DV�QDWXUH�

GRHV�LW�ZLOO�UHVXOW�LQ�WKH�XOWLPDWH�V\PELRWLF�LQVWUXPHQW���7KLV�LV�UHOHYDQW�DV�LW�LV�QHFHVVDU\�WR�

XVH�SULQFLSOHV�IURP�QDWXUH�DV�FOXHV�WR�GHVLJQLQJ�DSSURSULDWH�DQG�UHVSRQVLYH�DUFKLWHFWXUH���

,Q� WKLV� UHJDUG��GHVLJQHUV�FDQ�UHSOLFDWH�QDWXUH¶V�PHWKRGV�RI�KDUQHVVLQJ�HQHUJ\�� UHF\FOLQJ�

DQG�HPLWWLQJ�ZDVWH�SURGXFWV��WR�SURGXFH�D�EXLOGLQJ�ZKLFK�IXQFWLRQV�DV�SDUW�RI�D�FRQQHFWHG�

HFRV\VWHP����%HQ\XV������������0F'RQRXJK�����������

7KH�FRQFHSW�RI�³RQHQHVV�ZLWK�QDWXUH´�LV�H[SUHVVHG�LQ�WKH�µ3KLORVRSK\�RI�6\PELRVLV¶�DQG�LV�

LPSOLHG�LQ�WKH�VWXG\�RI�ELRPLPLFU\���7KH�DIRUHPHQWLRQHG�WKHRULHV�H[SUHVV�WKH�QHFHVVLW\�RI�
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VRFLHW\¶V�VKLIW�WRZDUGV�D�PRUH�V\PELRWLF�UHODWLRQVKLS�ZLWK�WKH�HQYLURQPHQW�DV�LW�LV�VHHQ�DV�

KXPDQLW\¶V�RQO\�PHDQV�RI�VDOYDWLRQ��:LQHV��������������,Q�WKLV�UHJDUG��LW�LV�YLWDO�WKDW�PDQ�

DSSUHFLDWHV�WKH�FRQFHSW�RI�LQWHUFRQQHFWLYLW\�DQG�GHVLJQV�ZLWK�WKLV�FRQFHSW�LQ�PLQG���)XUWKHU�

H[DPSOHV��ZKLFK�GHPRQVWUDWH�LQWHUFRQQHFWLYLW\��ZLOO�EH�GLVFXVVHG�ZLWKLQ�WKH�OLWHUDWXUH�UHYLHZ�

DQG�SUHFHGHQW�VWXG\�

����� %LRFOLPDWLF�'HVLJQ

6LQFH�WKH�RQVHW�RI�FLYLOLVDWLRQ��KXPDQV�KDYH�FRQVWUXFWHG�HFRORJLFDOO\�VXLWDEOH�VKHOWHUV�WR�

SURWHFW�WKHPVHOYHV�IURP�WKH�HOHPHQWV�ZKLOH�PRGLI\LQJ�WKH�LQWHUQDO�FOLPDWH�WR�LPSURYH�FRPIRUW�

OHYHOV���5HJUHWWDEO\��GXULQJ�UHFHQW�\HDUV��VSHFL¿�FDOO\�WKH�LQGXVWULDO�UHYROXWLRQ��DUFKLWHFWXUH�

KDV�HYROYHG�WR�UHVSRQG�WR�HFRQRPLF�DQG�VRFLDO�FULWHULD��ZKLOH�LJQRULQJ�FOLPDWLF�IDFWRUV���,Q�

WKLV�UHJDUG�FOLPDWH�GHSHQGDQW�IRUP�KDV�EHHQ�UHMHFWHG�E\�PRVW�GHVLJQHUV��HVSHFLDOO\�GXULQJ�

WKH�PRGHUQ�PRYHPHQW��VHH�OLWHUDWXUH�UHYLHZ�LQ�FKDSWHU�����+\GH�������������+RZHYHU��WKH�

FXUUHQW�³(QYLURQPHQWDO�$JH´�SURPRWHG�VXVWDLQDELOLW\��PDNLQJ�LW�HYLGHQW�WKDW�LW�LV�LPSHUDWLYH�

WR�REWDLQ�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�OLYLQJ�RUJDQLVPV��EXLOGLQJV�DQG�WKH�FOLPDWH��ZKLFK�

LV�WKH�LQWHQWLRQ�RI�ELRFOLPDWLF�GHVLJQ���

³WKH�JUHDWHVW� OHVVRQ� LV� WKH� IXQGDPHQWDO� SULQFLSOH� WKDW�DUFKLWHFWXUH� LV�DW� LWV�EHVW�

ZKHQ� LW� LV�ZRUNLQJ�ZLWK�QRW�DJDLQVW�QDWXUH��7KDW� WKH�VHYHUDQFH�RI� WKH�KLVWRULFDO�

V\PELRVLV�ZLWK�FOLPDWH�ZDV�DFKLHYHG�DW�D�FRVW�WR�ERWK�DUFKLWHFWXUH�DQG�QDWXUH�´�

�2OJ\D\�FLWHG�LQ�+DZNHV�����������

%LRFOLPDWLF�SULQFLSOHV� IRUP� WKH�FRUQHUVWRQH�RI�VXVWDLQDEOH�GHVLJQ�DQG� LV�FRQFHUQHG�ZLWK�

LPSURYLQJ� WKH� KHDOWK� DQG� FRPIRUW� RI� WKH� RFFXSDQW� RI� D� EXLOGLQJ�� ZKLOH� HQKDQFLQJ� WKH�

HFRORJLFDO�YDOXH�RI�D�VLWH��+\GH��������������0DQ¶V�HQHUJ\��KHDOWK�DQG�FRPIRUW�DUH�ODUJHO\�

GHSHQGHQW�RQ�KLV�KHU�HQYLURQPHQW���7KH�KXPDQ�ERG\�UHDFWV�SK\VLFDOO\�DQG�SV\FKRORJLFDOO\�

WR� UHDFK� ELRORJLFDO� HTXLOLEULXP�� NQRZQ� DV� WKH� µFRPIRUW� ]RQH¶�� VR� WKDW�PLQLPDO� HQHUJ\� LV�

H[SHQGHG� WR�DGMXVW�KLP�KHU� WR� WKH�HQYLURQPHQW�� �$�EDODQFHG�VKHOWHU�SOD\V�D�YLWDO� UROH� LQ�

UHDFKLQJ�WKLV�µFRPIRUW�]RQH¶��ZKLFK�PRGL¿�HV�WKH�QDWXUDO�HQYLURQPHQW�WR�VDWLVI\�SK\VLRORJLFDO�

QHHGV���,Q�WKLV�UHJDUG�WKH�SULPDU\�LQWHQWLRQ�RI�D�ELRFOLPDWLF�EXLOGLQJ�LV�WR�UHDFW�WR�WKH�FOLPDWH�

DQG�HQYLURQPHQW�E\�DEVRUELQJ��¿�OWHULQJ�RU�UHSHOOLQJ�HQYLURQPHQWDO�HOHPHQWV�GHSHQGLQJ�RQ�

WKHLU�SRVLWLYH�RU�QHJDWLYH�HIIHFWV�RQ�KXPDQ�FRPIRUW��2OJ\D\��������������



��7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

5HVHDUFK� PDLQWDLQV� WKDW� ELRFOLPDWLF� EXLOGLQJV� XVH� ¿�YH� WR� VL[� WLPHV� OHVV� HQHUJ\� WKDQ�

FRQYHQWLRQDO�EXLOGLQJV�RYHU�WKHLU�OLIHWLPH��-RQHV�����������FLWHG�LQ�+\GH��������������7KLV�LV�

UHDOLVHG�WKURXJK�WKH�PDQLSXODWLRQ�RI�WKH�EXLOGLQJ¶V�PLFURFOLPDWH��IRUP�DQG�IDEULF�WR�DFKLHYH�

WKHUPDO�FRPIRUW�UDWKHU�WKDQ�WKURXJK�WKH�XWLOLVDWLRQ�RI�PHFKDQLFDO�HTXLSPHQW��VXFK�DV�DLU�

FRQGLWLRQLQJ�� ZKLFK� LQFXUV� ODUJH� HQYLURQPHQWDO� SHQDOWLHV� �+\GH�� ������ ����� � %LRFOLPDWLF�

GHVLJQ�HQGRUVHV�WKH�XVH�RI�SDVVLYH�GHVLJQ�IHDWXUHV�VXFK�DV�RULHQWDWLRQ��IDEULF�DQG�IRUP�RI�

D�EXLOGLQJ�ZKLFK�DUH�VXLWDEOH�IRU�WKH�VSHFL¿�F�FOLPDWH�RI�WKH�UHJLRQ���$FWLYH�V\VWHPV�DUH�DOVR�

HPSOR\HG��VXFK�DV�SKRWRYROWDLF�SDQHOV��PHFKDQLFDO�YHQWLODWLRQ�DQG�HYDSRUDWLYH�FRROHUV���

$LU�FRQGLWLRQLQJ�LV�DOVR�YLHZHG�DV�DQ�DFWLYH�V\VWHP�XWLOLVHG�WR�UHDFK�WKH�FRPIRUW�]RQH��EXW�

LW�VKRXOG�EH�QRWHG�WKDW�WKLV�DOWHUQDWLYH�LV�D�KXJH�EXUGHQ�RQ�HQHUJ\�VXSSO\�DQG�H[DFHUEDWHV�

FOLPDWH�FKDQJH��

)RU�DUFKLWHFWXUH�WR�IXOO\�FRQQHFW�ZLWK�WKH�HQYLURQPHQW�LW�PXVW�UHVSRQG�WR�DOO�WKH�SDUDPHWHUV�

RI�QDWXUH��SDUWLFXODUO\�FOLPDWLF�DQG�FRQWH[WXDO���&OLPDWLF�SDUDPHWHUV�LQYROYH�DLUÀ�RZ��UHODWLYH�

KXPLGLW\�� DLU� WHPSHUDWXUH�� UDGLDWLRQ� DQG� SUHFLSLWDWLRQ� �+\GH�� ������ ������ � 2QFH� WKHVH�

HOHPHQWV�KDYH�EHHQ�DQDO\VHG�DQG�HYDOXDWHG�WKH\�ZLOO�IXQFWLRQ�DV�GHWHUPLQDQWV�RI�WKH�DUHD¶V�

UHJLRQDO�FKDUDFWHULVWLFV���$FFRUGLQJO\��WR�DFKLHYH�UHJLRQDO�DUFKLWHFWXUH�DQG�LPSURYH�KXPDQ�

FRPIRUW� DQG� KHDOWK�ZLWKLQ� WKH� EXLOGLQJ� WKH� DERYH� FOLPDWLF� HOHPHQWV�PXVW� EH� UHVSRQGHG�

WR��2OJ\D\��������������7KH�DUFKLWHFWXUDO�VROXWLRQV�WR�WKHVH�FOLPDWLF�IDFWRUV�ZLOO�EH�XWLOLVHG�

DV�FRPSDUDWLYH�PHDVXUHV�ZLWKLQ� WKH� OLWHUDWXUH�UHYLHZ���7KLV�ZLOO�GHPRQVWUDWH�WKH� OHYHO�RI�

V\PELRVLV�EHWZHHQ�DUFKLWHFWXUH�DQG�QDWXUH�IRU�HDFK�DUFKLWHFWXUDO�WUHQG�WKURXJKRXW�WKH�DJHV�

�9HUQDFXODU��0RGHUQ�DQG�(QYLURQPHQWDO�PRYHPHQWV���ZKLFK�ZLOO�HVVHQWLDOO\�UHÀ�HFW�PDQ¶V�

SHUFHSWLRQ�WRZDUGV�QDWXUH�

9LFWRU�2OJ\D\��D�VHPLQDO�¿�JXUH�DPRQJVW�HQYLURQPHQWDOLVWV�DQG�GHVLJQHUV��DFNQRZOHGJHG�

WKH�VLJQL¿�FDQFH�RI�GHVLJQLQJ�EXLOGLQJV�WR�UHODWH�WR�FOLPDWRORJ\�DQG�ELRORJ\��2OJ\D\�������

FLWHG�LQ�+DZNHV�������������2OJ\D\�QRWHG�WKDW�KXPDQ�WKHUPDO�FRPIRUW�GHSHQGHG�RQ�KRZ�WKH�

EXLOGLQJ�UHVSRQGHG�WR�WKH�FOLPDWH�VSHFL¿�F�WR�WKH�UHJLRQ���&RQVHTXHQWO\��2O\D\�ZDV�RQH�RI�

WKH�¿�UVW�WR�SURSRVH�WKH�SRWHQWLDO�RI�DQ�DUFKLWHFWXUH�RI�UHJLRQDOLVP��+DZNHV�������������2OJD\�

LV�FUHGLWHG�ZLWK�HVWDEOLVKLQJ�D�ELRFOLPDWLF�FKDUW�� WKDW�EHJLQV� WR�H[SUHVV�]RQHV�RI�KXPDQ�

FRPIRUW� LQ�UHODWLRQ�WR�DPELHQW�DLU�WHPSHUDWXUH��KXPLGLW\��PHDQ�UDGLDQW�WHPSHUDWXUH��ZLQG�

VSHHG��VRODU�UDGLDWLRQ�DQG�HYDSRUDWLYH�FRROLQJ��¿�J�����������7KH�FKDUW�IXQFWLRQV�DV�D�WRRO�
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WR�VKRZ�WKH�GHVLJQHU�ZKLFK�VWUDWHJLHV�WR�XVH��VXFK�DV�RULHQWDWLRQ��VKDGLQJ�DQG�IRUP��VR�

WKDW�WKH�RFFXSDQW�PD\�UHDFK�WKHUPDO�FRPIRUW�DQG�WR�SURGXFH�D�FOLPDWH�UHVSRQVLYH�EXLOGLQJ�

�7XUQHU�� ������ ���� � 7KH� ZRUN� RI� 2OJ\D\� VXJJHVWV� WKDW� WKH� FOLPDWH�PXVW� EH� DQDO\WLFDOO\�

LQYHVWLJDWHG��ZKLFK�SURFHHGV� WKURXJK�D�VHULHV�RI�VWHSV� WR� UHVXOW� LQ�D�FOLPDWH� UHVSRQVLYH�

DQG�UHJLRQDO�GHVLJQ��+\GH��������������7KHVH�VWHSV�FRQVLVW�¿�UVWO\�RI�FOLPDWH�LQYHVWLJDWLRQ�

WKURXJK�JDWKHULQJ�LQIRUPDWLRQ�RQ�VHDVRQDO�DQG�GDLO\�FOLPDWLF�GDWD��VHFRQGO\��WKH�XWLOLVDWLRQ�RI�

ELRFOLPDWLF�FKDUWV�DQG�WKLUGO\��FOLPDWH�PRGL¿�FDWLRQ�VWUDWHJLHV�WKURXJK�DUFKLWHFWXUDO�VROXWLRQV�

�¿�J�����������

7KH�¿�UVW�VWHS��FOLPDWH�LQYHVWLJDWLRQ��LV�HYLGHQW�LQ�WKH�WDEOH��¿�J���������DQG�SHUWDLQV�WR�'XUEDQ�

RQ�D�UHJLRQDO�RU�PDFURVFDOH���,W�LV�FOHDU�WKDW�'XUEDQ�SRVVHVVHV�D�VXEWURSLFDO�FOLPDWH�ZLWK�

KRW�DQG�PRLVW�VXPPHUV�DQG�PLOG��GU\�ZLQWHUV���7KLV�GDWD�FDQ�EH�SORWWHG�RQWR�D�ELRFOLPDWLF�

FKDUW�WR�LGHQWLI\�SDVVLYH�FRROLQJ�VWUDWHJLHV�WR�HQVXUH�FRPIRUW�ZLWKLQ�WKH�EXLOGLQJ��WKLV�ZLOO�EH�

GRQH�ZLWKLQ�WKH�GHVLJQ�UHSRUW���

)LJ���������6FKHPDWLF�%LR�

FOLPDWLF�&KDUW�E\�2OJD\D\�

LOOXVWUDWLQJ�WKH�FRPIRUW�

]RQH��6RXUFH��2OJ\D\��

���������
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)LJ���������7DEOH�RI�XVHG�WR�LQYHVWLJDWH�

'XUEDQ¶V�FOLPDWH��6WHS�����6RXUFH��

ZHDWKHUUHSRUWV�FRP�������

)LJ���������'LDJUDP�LOOXVWUDWLQJ�

WKH�VWHSV�QHFHVVDU\��WR�GHWHU�

PLQH�DUFKLWHFWXUDO�VROXWLRQV�

ZKLFK�UHVSRQG�WR�WKH�FOLPDWH�

�6RXUFH��2OJ\D\�����������
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7KH� VXJJHVWHG� W\SRORJ\� VHW� IRU� D� VXEWURSLFDO� FOLPDWH� LQ� WKH� VRXWKHUQ� KHPLVSKHUH� LV� D�

QDUURZ�SODQ�VWUHWFKLQJ�DORQJ�DQ�HDVW�ZHVW�D[LV��RULHQWDWLQJ�WKH�EXLOGLQJ�WRZDUGV�WKH�1RUWK�

DQG�WKH�EXLOGLQJ�VKRXOG�EH�RULHQWDWHG�WR�FDSWXUH�WKH�SUHYDLOLQJ�ZLQGV���$�VLJQL¿�FDQW�PHWKRG�

WR�PDLQWDLQLQJ�D�FRPIRUWDEOH�LQWHUQDO�FOLPDWH�LV�WR�SURWHFW�WKH�EXLOGLQJ�IURP�VRODU�JDLQ�E\�

SURYLGLQJ� VXI¿�FLHQW� RYHUKDQJV� WR� WKH� QRUWKHUQ� IDFDGH� WR� H[FOXGH� VXPPHU� VXQ� UDGLDWLRQ�

EXW�DOORZ�IRU�ZLQWHU�VXQ�SHQHWUDWLRQ�DV�ZHOO�DV�VXQ�VKDGLQJ�DQG�LQVXODWLRQ�RQ�WKH�ZHVWHUQ�

DQG�HDVWHUQ�VLGH�RI�WKH�EXLOGLQJ��+\GH���������������$GGLWLRQDOO\�LW�LV�LPSRUWDQW�WR�SURYLGH�

D�WKHUPDO�PDVV�WR�WKH�VRXWKHUQ�VLGH�RI�WKH�EXLOGLQJ�WR�DOORZ�LW�WR�DFW�DV�D�FRROLQJ�PDVV�DV�

ZHOO�DV�LQFRUSRUDWH�OLJKWZHLJKW�PDWHULDOV�ZKLFK�DOORZV�DLU�PRYHPHQW���7KHVH�SULQFLSOHV�ZLOO�

HQVXUH�D�FRPIRUWDEOH�LQWHUQDO�FOLPDWH�WKURXJK�WKH�XWLOLVDWLRQ�RI�SDVVLYH�GHVLJQ�PHWKRGV��

�$UFKLWHFWV�XVLQJ�ELRFOLPDWLF�GHVLJQ�SULQFLSOHV�PLWLJDWH�WKH�GHVWUXFWLYH�EXUGHQ�ZKLFK�EXLOGLQJV�

KDYH�RQ� WKH�HQYLURQPHQW�� �7KH�DLP�RI� WKLV� WKHRU\� LV� WR� FUHDWH�DQ� LQWHUQDOO\� FRPIRUWDEOH�

HQYLURQPHQW�E\�UHO\LQJ�RQ�QDWXUDO�FOLPDWLF�F\FOHV�UDWKHU�WKDQ�DUWL¿�FLDO�PHFKDQLFDO�VXSSRUW�

ZKLFK�XVHV�VXUSOXV�DPRXQWV�RI�HQHUJ\�DQG�SURGXFHV�VHDOHG�EXLOGLQJV���7KH�DUFKLWHFWXUDO�

RXWFRPH�RI�ELRFOLPDWLF�GHVLJQ� LV�D�EDODQFHG�VKHOWHU��DW�KDUPRQ\�ZLWK� WKH�QDWXUDO� F\FOHV�

DQG�IXQFWLRQV�DV�D�PHFKDQLVP�ZKLFK�VKLIWV�GHSHQGLQJ�RQ�WKH�FOLPDWH�WR�HQVXUH�WKDW� WKH�

FRPIRUW�]RQH�LV�UHDFKHG���,W�LV�HYLGHQW�WKDW�WR�DFKLHYH�D�EDODQFHG�VKHOWHU�UHJLRQDO�FOLPDWH�

PXVW�EH�LQYHVWLJDWHG�DQG�WKHQ�UHVSRQGHG�WR�E\�DUFKLWHFWXUDO�HOHPHQWV����7KHVH�DUFKLWHFWXUDO�

HOHPHQWV�ZLOO�EH�H[KLELWHG�ZLWKLQ�WKH�OLWHUDWXUH�UHYLHZ�DQG�SUHFHGHQW�VWXGLHV�

����� 5HJLRQDO�$UFKLWHFWXUH

5HJLRQDO�DUFKLWHFWXUH�LV�UHJDUGHG�DV�WKH�³DUFKLWHFWXUH�RI�SODFH´��+\GH������������DV�WKH�IRUP�

DQG�FKDUDFWHU�LV�GHWHUPLQHG�E\�WKH�FXOWXUH��FOLPDWH�DQG�UHJLRQ�VSHFL¿�F�WR�WKH�ORFDOLW\���7KH�

DQFLHQWV�UHFRJQLVHG�WKDW�UHJLRQDO�DGDSWDWLRQ�ZDV�D�FUXFLDO�SULQFLSOH�RI�DUFKLWHFWXUH��ZKLFK�

LV�HYLGHQW�LQ�9LWUXYLXV¶V�ZULWLQJV�LQ�'H�$UFKLWHFWXUH��

³)RU�WKH�VW\OH�RI�EXLOGLQJV�RXJKW�PDQLIHVWO\�WR�EH�GLIIHUHQW�LQ�(J\SW�DQG�6SDLQ��LQ�

3RQWXV�DQG�5RPH��DQG�LQ�FRXQWULHV�DQG�UHJLRQV�RI�YDULRXV�FKDUDFWHUV��)RU�LQ�RQH�

SDUW�WKH�HDUWK�LV�RSSUHVVHG�E\�WKH�VXQ�LQ�LWV�FRXUVH��LQ�DQRWKHU�SDUW�WKH�HDUWK�LV�IDU�

UHPRYHG�IURP�LW��LQ�DQRWKHU�LW�LV�DIIHFWHG�E\�LW�DW�D�PRGHUDWH�GLVWDQFH´��9LWUXYLXV��

'H�$UFKLWHFWXUH��%RRN�9,������FLWHG�LQ�2OJ\D\�������������
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8QIRUWXQDWHO\�QXPHURXV�GHYHORSLQJ�FRXQWULHV�KDYH�EHHQ�DIIHFWHG�E\�LQGXVWULDOLVDWLRQ�DQG�

JOREDOLVDWLRQ���7KLV�KDV�FDXVHG�WKH�SUREOHPV�RI�ODFN�RI�LGHQWLW\�DQG�ORVV�RI�KLVWRULFDO�OLQNDJHV�

LQ� WKHLU� DUFKLWHFWXUH�� DQG� LQ� HVVHQFH�KDV� UHVXOWHG� LQ� WKH� UHMHFWLRQ�RI� FOLPDWLF� GHSHQGDQW�

IRUPV��+\GH������������

5HJLRQDOLVW� DUFKLWHFWXUH� LQFRUSRUDWHV� SULQFLSOHV� RI� µVSLULW� RI� WKH� SODFH¶� RU� JHQLXV� ORFL� WR�

SURGXFH�D�ORFDOO\�FRQWH[WXDO�DQG�UHOHYDQW�DUFKLWHFWXUH��<HDQJ��������������$UFKLWHFWV�KDYH�

WKH�UHVSRQVLELOLW\�WR�FUHDWH�D�PHDQLQJIXO�SODFH�DQG�GHVLJQ�IRU�µGZHOOLQJ¶�WR�RFFXU��ZKLFK�LV�

WKH�ZRUG�1RUEHUJ�6FKXO]�XWLOLVHV� WR� LQGLFDWH� WKH� WUXH�PDQ�SODFH� UHODWLRQVKLS�� � �7KLV�FDQ�

EH�DFKLHYHG�E\�JLYLQJ�PDQ�DQ�H[LVWHQWLDO�IRRWKROG�RYHU�WKHLU�SODFH�E\�DSSO\LQJ�WKHRULHV�RI�

JHQLXV�ORFL�ZKLFK�LQYROYHV�WKH�DQDO\VLV�DQG�XQGHUVWDQGLQJ�RI�D�SODFH¶V�VSLULW�DQG�FKDUDFWHU�

VR�WKDW�RQH�FDQ�RULHQWDWH�DQG�LGHQWLI\�WKHPVHOYHV�ZLWKLQ�D�VSDFH��1RUEHUJ�6FKXO]��������

�����*HQLXV�ORFL�LV�D�5RPDQ�FRQFHSW��ZKLFK�WKH�DQFLHQWV�UHFRJQLVHG�DV�WKH�³RSSRVLWH�PDQ�

KDV�WR�FRPH�WR�WHUPV�ZLWK��WR�EH�DEOH�WR�GZHOO´��1RUEHUJ�6FKXO]��������������7KH\�EHOLHYHG�

WKDW�HYHU\�LQGHSHQGHQW�EHLQJ�KDV�LWV�JHQLXV��JXDUGLDQ�VSLULW��ZKLFK�GHWHUPLQHV�LWV�FKDUDFWHU�

RU�HVVHQFH���7R�ZKROO\�XQGHUVWDQG�WKH�FRQFHSW�RI�JHQLXV�ORFL�RQH�PXVW�DQDO\VH�WKH�EDVLF�

UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�KLV�RU�KHU�H[LVWHQWLDO�VSDFH���([LVWHQWLDO�VSDFH�FRPSULVHV�RI�

³VSDFH´�DQG�³FKDUDFWHU´�LQ�DFFRUGDQFH�ZLWK�WKH�IXQGDPHQWDO�SV\FKLF�IXQFWLRQV�³RULHQWDWLRQ´�

DQG�³LGHQWL¿�FDWLRQ´�DQG�LV�WKXV�QRW�PHUHO\�D�JHRJUDSKLFDO�ORFDWLRQ��1RUEHUJ�6FKXO]��������

�����1RUEHUJ�6FKXO]�KDV�LQWHUSUHWHG�DQG�KDV�EHHQ�LQVSLUHG�E\�+HLGHJJHU¶V�SKLORVRSK\�RQ�

GZHOOLQJ��IURP�³3RHWU\��/DQJXDJH��7KRXJKW´��1HZ�<RUN����������+H�VHHV�H[LVWHQWLDO�VSDFH�

DQG�GZHOOLQJ�DV�EHLQJ�V\QRQ\PRXV�DQG�LQ�HVVHQFH�LV�WKH�SXUSRVH�RI�DUFKLWHFWXUH���

1RUEHUJ�6FKXO]� FODLPV� WKDW� PDQ� RQO\� GZHOOV� ZKHQ�� ³KH� FDQ� RULHQWDWH� KLPVHOI�

ZLWKLQ�DQG�LGHQWLI\�KLPVHOI�ZLWK�DQ�HQYLURQPHQW��RU��LQ�VKRUW��ZKHQ�KH�H[SHULHQFHV�

WKH�HQYLURQPHQW�DV�PHDQLQJIXO��'ZHOOLQJ�WKHUHIRUH�LPSOLHV�VRPHWKLQJ�PRUH�WKDQ�

µVKHOWHU¶��,W�LPSOLHV�WKDW�WKH�VSDFHV�ZKHUH�OLIH�RFFXUV�DUH�µSODFHV¶��LQ�WKH�WUXH�VHQVH�

RI�WKH�ZRUG��$�SODFH�LV�D�VSDFH�WKDW�KDV�FKDUDFWHU��6LQFH�DQFLHQW�WLPHV�WKH�JHQLXV�

ORFL��RU�µVSLULW�RI�SODFH¶�KDV�EHHQ�UHFRJQL]HG�DV�WKH�FRQFUHWH�UHDOLW\�PDQ�KDV�WR�IDFH�

DQG�FRPH�WR�WHUPV�ZLWK�LQ�KLV�GDLO\�OLIH´��1RUEHUJ�6FKXO]�����������
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)RU�PDQ� WR�KDYH�DQ�H[LVWHQWLDO� IRRWKROG�RYHU�D�SODFH�� WKH�GHVLJQHU�PXVW� UHODWH� WKH�EXLOW�

HQYLURQPHQW�WR�WKH�SV\FKLF�IXQFWLRQV�RI�µLGHQWL¿�FDWLRQ¶�DQG�µRULHQWDWLRQ¶���,GHQWL¿�FDWLRQ�RFFXUV�

WKURXJK�V\PEROLVDWLRQ��ZKHUHE\�PDQ�WUDQVODWHV�D�PHDQLQJIXO�H[SHULHQFH�RU�FKDUDFWHU�RI�

WKH�SODFH�LQWR�DQRWKHU�PHGLXP�VXFK�DV�D�EXLOGLQJ���7KLV�LV�SHUIRUPHG�VR�DV�WR�HQKDQFH�WKH�

QDWXUDO�FKDUDFWHU�DQG�FRQFUHWLVH�PDQ¶V�ZRUOG���2ULHQWDWLRQ�RQ�WKH�RWKHU�KDQG�GHSHQGV�RQ�D�

µJRRG�HQYLURQPHQWDO�LPDJH¶�ZKLFK�FDQ�EH�DWWDLQHG�E\�XVLQJ�XUEDQ�GHVLJQ�WKHRULHV�E\�.HYLQ�

/\QFK�� �7KHVH�FRQVLVW�RI� µQRGHV¶�� µSDWKV¶�� µHGJHV¶�� µODQGPDUNV¶�DQG� µGLVWULFWV¶�ZKLFK�RIIHUV�

PDQ�D�VHQVH�RI�³HPRWLRQDO�VHFXULW\´��1RUEHUJ�6FKXO]��������������/\QFK�LV�DOVR�SUHRFFXSLHG�

ZLWK�WKH�µFKDUDFWHU¶�DQG�µPHDQLQJ¶�RI�SODFHV�DV�KH�FODLPV�WKDW�WKH\�SURWHFW�PDQ�IURP�JHWWLQJ�

µORVW¶�DQG�SURYLGH�³LPDJHDELOLW\´��/\QFK�������������7KH�PRGHUQ�HQYLURQPHQW�HYRNHV�D�VHQVH�

RI�µORVV�RI�SODFH¶�GXH�WR�WKH�GH¿�FLHQW�UHODWLRQVKLS�ZLWK�WKH�QDWXUDO�ZRUOG�RU�µ(DUWK�DQG�VN\¶�

�1RUEXUJ�6FKXO]���������������1RUEXUJ�6FKXO]�FODLPV�WKDW�PRVW�PRGHUQ�EXLOGLQJV�³H[LVW�LQ�

D�µQRZKHUH¶´�ZKLFK�PDNHV�KXPDQ�RULHQWDWLRQ�DQG�LGHQWL¿�FDWLRQ�GLI¿�FXOW���/\QFK�FODLPV�WKDW�

SRRU�LPDJHLELOW\�LV�WKH�FDXVH�RI�WKLV�DQG�UHVXOWV�LQ�HPRWLRQDO�DQ[LHW\��1RUEXUJ�6FKXO]��������

�����

2QFH�D�SODFH¶V�PHDQLQJ�LV�FDSWXUHG�DQG�JDWKHUHG�WKH�GHVLJQHU�PD\�FUHDWH�D�µPHDQLQJIXO¶�

SODFH�ZKLFK�REWDLQV�D�FHUWDLQ�VHQVH�RI�FKDUDFWHU�DQG�LGHQWLW\�� � ,Q�WKLV�UHJDUG�WKH�VSHFLDO�

FXOWXUDO�RU�HQYLURQPHQWDO�SODFH�PD\�EH�FHOHEUDWHG�DQG�HQKDQFHG�DV�SHRSOH�ZLOO�KDYH�D�

JUHDWHU�VHQVH�RI�JHQLXV�ORFL�RU�D�VHQVH�RI�SODFH��DOORZLQJ�WKHP�WR�HQMR\�WKH�SODFH�IRU�LWV�

WUXO\�YDOXDEOH�TXDOLWLHV���,Q�WKH�FDVH�RI�WKLV�WKHVLV�WKH�VLWH�ZLOO�EH�HFRORJLFDOO\�VLJQL¿�FDQW�DQG�

WKXV�HQJDJLQJ�ZLWK�WKH�SODFHV�JHQLXV�ORFL�ZLOO�FRQWULEXWH�WR�WKH�FRQVHUYDWLRQ�RI�WKH�IDXQD�

DQG�À�RUD�DQG�WKH�XOWLPDWH�DZDUHQHVV�RI�QDWXUH¶V�LPSRUWDQFH����5HJLRQDO�DUFKLWHFWXUH�DQG�

JHQLXV�ORFL�ZLOO�EH�IXUWKHU�DQDO\VHG�ZLWKLQ�WKH�OLWHUDWXUH�UHYLHZ��SUHFHGHQW�VWXGLHV�DQG�FDVH�

VWXGLHV���

����� $UFKLWHFWXUDO�([SUHVVLRQ�

$UFKLWHFWXUDO�H[SUHVVLRQ��LQ�WHUPV�RI�PDWHULDO��IRUP�DQG�PDVVLQJ��FDQ�EH�XVHG�WR�FRPPXQLFDWH�

WKH�EXLOGLQJ¶V� LQWHQWLRQ� WKURXJK�V\PEROLVP�RU�VW\OLVWLF�H[SUHVVLRQ� WR�FUHDWH�DQ�HPRWLRQDO�

HIIHFW���,Q�WKH�FDVH�RI�WKLV�WKHVLV�WKH�DUFKLWHFWXUDO�H[SUHVVLRQ�DLPV�WR�IDFLOLWDWH�WKH�FRQQHFWLRQ�

EHWZHHQ�PDQ�DQG�QDWXUH���,Q�WKLV�UHJDUG�LW�LV�SHUWLQHQW�WR�DQDO\VH�WKH�WKHRULHV�EHKLQG�RUJDQLF�

DUFKLWHFWXUH�DV�ZHOO�DV�DUFKLWHFWXUDO�H[SUHVVLRQ�WKURXJK�HQYLURQPHQWDO�FRQWURO�V\VWHPV��7KH�
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SULQFLSOHV�UHODWLQJ�WR�2UJDQLF�DUFKLWHFWXUH�LV�FHQWUHG�DURXQG�

D�³VLJQL¿�FDQW�HPSDWK\�DQG�ERQG�ZLWK�QDWXUH��GHVLJQV�ZKLFK�

DUH�QRW�D�FRQTXHVW�RI�QDWXUH�EXW�D�V\PELRWLF�HPEUDFH´��7R\��

������� �7KH� WKHRULHV�DUH� FRQFHUQHG�ZLWK� UHSUHVHQWLQJ� WKH�

FRQQHFWLRQ�WR�QDWXUH�DV�ZHOO�DV�UHSDLULQJ�WKH�QDWXUDO�EDODQFH�

ZLWKLQ� WKH� HFRV\VWHPV� ZKLFK� HQVXUHV� PDQ¶V� VXUYLYDO� RQ�

(DUWK�� � ,W� ZDV� HVWDEOLVKHG� DV� D� FRPELQDWLRQ� RI� UHVSHFW�

WRZDUGV� QDWXUH� DQG� D� FHOHEUDWLRQ� RI� QDWXUH¶V� EHDXW\� DQG�

KDUPRQ\��GXH� WR�QDWXUH¶V�V\VWHPV�� IRUPV�DQG�À�RZV�EHLQJ�

WKH�IXQGDPHQWDO�DQG�UHFXUULQJ�LQÀ�XHQFH��3HDUVRQ�������������

2UJDQLF�DUFKLWHFWXUH�KDV�EHHQ�GHVFULEHG�DV�D�³KDUPRQLRXV�

DUW´�ZKLFK�HPSKDVLVHV� WKDW� WKLV� W\SH�RI� DUFKLWHFWXUH� UHOLHV�

RQ� HPRWLRQ�� OLNH� DUW� GRHV�� WR� FRPPDQG� D� UHVSRQVH� �7R\��

������� �$QG� LQ� WKLV� VHQVH� RUJDQLF� DUFKLWHFWXUH� H[SUHVVHV�

DFFHQWXDWHG� FXUYHG� IRUPV�� DV� VHHQ� LQ� 5XGROI� 6WHLQHU¶V�

¿�UVW� ������������ DQG� VHFRQG� ������������*RHWKHDQXPV��

'RUQDFK��6ZLW]HUODQG� �¿�J�������� �¿�J��������RU�HPSKDVLVHG�

JHRPHWULHV�HYLGHQW�LQ�)UDQN�/OR\G�:ULJKW¶V�)DOOLQJ�ZDWHU��¿�J�

���������5XGROI�6WHLQHU��ZKR�LV�VDLG�WR�EH�RQH�RI�WKH�IRXQGHUV�

RI� RUJDQLF� DUFKLWHFWXUH�� LV� LQIDPRXV� IRU� KLV� XVH� RI� FRORXU�

DQG� VFXOSWXUDO� IRUPV� ZKLFK� KH� EHOLHYHG� WR� UHSUHVHQW� WKH�

LQWHUUHODWLRQVKLS�EHWZHHQ�KXPDQLW\��QDWXUH�DQG�WKH�FRVPRV���

6WHLQHU�GHVLJQV�UHSUHVHQWHG�KLV�DQWKURSRVSKLF�DUFKLWHFWXUDO�

WKHRULHV�DQG�*RHWKH¶V�VWXGLHV�RI�ELRORJLFDO�PRUSKRORJ\��ZKLFK�

KH� H[SUHVVHG� WKURXJK� XQLTXH� RUQDPHQWDWLRQ�� VFXOSWXUDO�

IRUP��VWDLQHG�JODVV�DQG�PXUDOV���+H�GLG�QRW�PHUHO\�LPLWDWH�

QDWXUDO�IRUPV�EXW�UDWKHU�KLV�GHVLJQV�UHÀ�HFWHG�WKH�IHHOLQJV�

DQG� LPSXOVHV� H[SHULHQFHG� WKURXJK� FRORXU� DQG� RUJDQLF�

IRUP���6WHLQHU�XWLOLVHG�WLQJHG�FRORXUHG�JODVV�WR�DUWLVWLFDOO\�

PDNH�WKH�ZDOOV�WUDQVSDUHQW�JLYLQJ�WKH�LPSUHVVLRQ�WKDW�WKH�

ZKROH�XQLYHUVH� LV�FRQQHFWHG�ZLWK� WKH� LQWHUQDO�VSDFH��¿�J�

��������3HDUVRQ�����������

)LJ���������7KH�VHFRQG�

*HRWKHDQXP�H[SUHVVLQJ��

6WHLQHU¶V�XVH�RI�FRQFUHWH�

WR�FUHDWH�RUJDQLF�IRUPV�

UHPLQLVFHQW�RI�RUJDQLVPV�

IRXQG�LQ�QDWXUH��6RXUFH��

$UFKLWHFWXUH�:HHN������

)LJ����������7KH�VFXOSWXUDO�

IRUP�RI�WKH�ILUVW�*RHWKHDQXP�

�6RXUFH��DEVROXWHDVWURQRP\�

FRP������

)LJ����������3KRWRJUDSK�RI�)DOO�

LQJ�:DWHU�GHSLFWLQJ�:ULJKW¶V�

XVH�RI�KRUL]RQWDO�DQG�YHUWLFDO�

OLQHV�WR�FRQQHFW�WKH�EXLOGLQJ�

ZLWK�WKH�ODQGVFDSH��6RXUFH��

*ODQFH\������������

)LJ���������3KRWRJUDSK�RI�WKH�LQWHULRU�RI�WKH�VHFRQG��

*RHWKHDQXP�GHSLFWLQJ�WKH�OLJKW�IURP�WKH�WLQWHG�JODVV�DQG�

SDLQWHG�FHLOLQJ��6RXUFH��DEVROXWHDVWURQRP\�FRP������
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)UDQN� /OR\G� :ULJKW�� RQ� WKH� RWKHU� KDQG�� XVHG� V\PEROLVP�

WR� UHSUHVHQW� WKH�PDQ�QDWXUH� UHODWLRQVKLS�� �7KLV� LV� HYLGHQW�

LQ� PDQ\� RI� KLV� EXLOGLQJV� ZKHUHE\� KH� XWLOLVHG� FRQFUHWH�

FDQWLOHYHUV�WR�LPLWDWH�WKH�ZD\�WUHHV�VXSSRUW�WKHLU�FDQRSLHV�RI�

EUDQFKHV���([DPSOHV�RI�WKLV�DUH�YLVLEOH�LQ�*HRUJH�'�6WXUJHV�

5HVLGHQFH��������¿�J��������DQG�WKH�$GPLQLVWUDWLRQ�%XLOGLQJ�

IRU�WKH�-RKQVRQ�:D[�&R��������¿�J����������7KH�$GPLQLVWUDWLRQ�

%XLOGLQJ�FRQWDLQV�XQLTXH��WDSHULQJ�OLO\�SDG�FROXPQV�ZKLFK�DUH�

DUERUHDO�LQ�QDWXUH���)XUWKHUPRUH��WR�UHLWHUDWH�WKH�FRQQHFWLRQ�

EHWZHHQ�LQVLGH�DQG�RXWVLGH��WKH�FHLOLQJ�LV�PDGH�XS�RI�JODVV�

WXELQJ� ZKLFK� HPLWV� GLIIXVHG� OLJKW� JLYLQJ� WKH� LPSUHVVLRQ� RI�

ZRUNLQJ�LQVLGH�D�IRUHVW���&RVWDQWLQR�����������

7KH�IDFW�WKDW�PDQ\�GLIIHUHQW�IRUPV�FDQ�UHVXOW�IURP�DGKHULQJ�

WR�WKH�SULQFLSOHV�RI�RUJDQLF�DUFKLWHFWXUH�PDNHV�LW�HYLGHQW�WKDW�

LW�PRYHV�YDJXHO\�IURP�GH¿�QLWH�VW\OH�WR�XQVSHFL¿�HG�FRQFHSW���

,Q�WKLV�UHJDUG�6LGQH\�.��5RELQVRQ�VWDWHV�WKDW��

³)RU�VRPH��RUJDQLF�LV�FXUYHG��RUJDQLF�LV�DV\PPHWULFDO��

RUJDQLF� LV� QDWXUDO� PDWHULDOV�� RUJDQLF� LV� LQGLYLGXDOLVWLF��

RUJDQLF�LV�KROLVWLF��RUJDQLF�LV�QRW�PHFKDQLFDO��RUJDQLF�LV�

JRRG�´��5RELQVRQ����������

2UJDQLF�DUFKLWHFWXUH�ZDV�HSLWRPLVHG�LQ�WUDGLWLRQDO�VWUXFWXUHV��ZKHUH�WKH�1HROLWKLF�DUFKLWHFW�

XWLOLVHG�ORFDO�PDWHULDOV�DQG�VLPSOH�IRUP�DQG�VWUXFWXUHV�WR�SURYLGH�VKHOWHU�IURP�WKH�HOHPHQWV���

3HDUVRQ� VWDWHG� WKDW�$QFLHQW�(J\SWLDQ� DQG�*UHHN� FLYLOLVDWLRQV� VWXGLHG� WKH� JHRPHWULHV� RI�

QDWXUH�DQG�WKH�KXPDQ�ERG\�ZKLFK�WKH\�LQFRUSRUDWHG�ZLWKLQ�WKHLU�WHPSOHV�DQG�VKULQHV�DQG�LV�

GHSLFWHG�E\�9LWUXYLXV¶V�KRPR�TXDGUDWHV�DQG�/H�&RUEXVLHU¶V�0RGXODU�0DQ��¿�J����������7KLV�

ZDV�DFKLHYHG�E\�XVLQJ�FLUFOHV��HFOLSVHV��WULDQJOH�DQG�UHFWDQJOHV�ZKLFK�IXQFWLRQHG�WR�SURPRWH�

KDUPRQ\�EHWZHHQ�WKHPVHOYHV�DQG�WKH�VSLULWV�RI�WKH�(DUWK�DQG�FRVPRV��¿�J���������3HDUVRQ��

������������7KLV�LV�GHSLFWHG�E\�WKH�*ROGHQ�6HFWLRQ��DOVR�NQRZQ�DV�WKH�GLYLQH�SURSRUWLRQ�DQG�

GLVWLQJXLVKHV�SHUIHFW�SURSRUWLRQV� IRXQG� LQ�QDWXUH�� �7KLV� LPSOLHV� WKDW� WKH�XWLOLVDWLRQ�RI� WKLV�

SULQFLSOH�ZLOO�OLQN�DUFKLWHFWXUH�ZLWK�WKH�HQYLURQPHQW�

)LJ���������3KRWRJUDSK�RI�WKH�

*HRUJH�'��6WXUJHV�5HVLGHQFH�

ZKLFK�V\PEROLFDOO\�UHVHP�

EOHV�WKH�IRUPDWLRQ�RI�D�WUHH�

�6RXUFH��&RVWDQWLQR�����������

)LJ���������3KRWRJUDSK�RI�WKH�

$GPLQLVWUDWLRQ�%XLOGLQJ�IRU�

-RKQVRQ�:D[�&R��GHSLFWLQJ�

WKH�OLO\�SDG�FROXPQV�DQG�JODVV�

FHLOLQJ�HPLWWLQJ�QDWXUDO�OLJKW�

�6RXUFH��&RVWDQWLQR����������
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2UJDQLF�DUFKLWHFWXUH��DV�D� VW\OH�� UH�HPHUJHG�DV�D� UHVSRQVH�

DJDLQVW� PRGHUQLVWV� H[SUHVVLRQLVW� DUFKLWHFWXUH�� DQ� H[DPSOH�

RI� ZKLFK�� LV� 9LOOH� 6DYR\H� ZKLFK� HPSKDVLVHG� IXQFWLRQ� DQG�

DWWHPSWHG�WR�FDWHU�IRU�VSHFL¿�F�QHHGV�UDWKHU�WKDQ�LPLWDWH�QDWXUH�

�3HDUVRQ�� ������ ����� � 7KLV� LV� FRQ¿�UPHG� LQ� /H� &RUEXVLHU¶V�

IDPRXV�SKUDVH�³D�PDFKLQH�IRU�OLYLQJ´��0HQLQ���������������

2UJDQLF� DUFKLWHFWXUH� SURPRWHV� SHQHWUDEOH� DQG� UHYHUVLEOH�

VSDFHV�DV�ZHOO�DV�WKH�LQWHJUDWLRQ�RI�WKH�H[WHUQDO�ZRUOG��ZKHUHE\�

HQHUJLHV�FDQ�À�RZ�IURP�WKH�LQWHULRU�WR�WKH�H[WHULRU���7KH�EXLOGLQJ�

PXVW�EH�DEOH�WR�DGDSW�WR�FKDQJLQJ�QHFHVVLWLHV�DQG�VHDVRQV�

DQG�LQ�WKLV�UHVSHFW�ZRUN�ZLWK�PHWDPRUSKRVLV��WKH�SURFHVV�RI�

JURZWK�DQG�FKDQJH��%UDQ]L���������3HDUVRQ�����������

$�IXUWKHU�DSSURDFK�WR�HPSKDVLVH�DQ�HQYLURQPHQWDOO\�LQWHJUDWHG�

EXLOGLQJ� LV� WKH� DUFKLWHFWXUDO� H[SUHVVLRQ� RI� HQYLURQPHQWDO�

FRQWURO� V\VWHPV�� � 7KHVH� V\VWHPV�� VXFK� DV� YHQWLODWLRQ� DQG�

FRROLQJ� VWUDWHJLHV�� SHUPLW� WKH� EXLOGLQJ� WR� EHFRPH� D� SDUW� RI�

LQWHUUHODWHG�HFRV\VWHPV�ZKLOH�DOORZLQJ�WKH�LQWHUQDO�FOLPDWH�WR�EH�

FRPIRUWDEOH�ZLWKRXW�WKH�XVH�RI�HQHUJ\�VDSSLQJ�DLU�FRQGLWLRQLQJ�

RU�KHDWLQJ��7KH�H[SORLWDWLRQ�RI�WKHVH�GHVLJQ�HOHPHQWV�LV�YLWDO�

IRU� WKH� EXLOGLQJ� WR� IXQFWLRQ� DV� D� YHKLFOH� IRU� HQYLURQPHQWDO�

HGXFDWLRQ�DQG�DZDUHQHVV����6HH�%3�EXLOGLQJ�LQ�&DVH�6WXGLHV��

&KDSWHU���

,Q� UHJDUG�ZLWK� WKLV� VSHFL¿�F�GHVLJQ�GLVVHUWDWLRQ�� LW� LV� UHOHYDQW�

IRU�WKH�DUFKLWHFWXUDO�H[SUHVVLRQ�WR�FRPPXQLFDWH�LWV�FRQQHFWLRQ�

ZLWK�WKH�QDWXUDO�F\FOHV���7KLV�H[SUHVVLRQ��ZKHWKHU�LW�LV�RUJDQLF�

RU�HQYLURQPHQWDO�FRQWURO�GHYLFHV��ZLOO�HPSKDVLVH�WKH�IDFW�WKDW�

WKH� EXLOGLQJ� IXQFWLRQV� DV� D� SDUW� RI� QDWXUH�� � ,Q� WKLV� UHVSHFW��

WKH�EXLOW�LQWHUYHQWLRQ�ZLOO�RSHUDWH�DV�D�WRRO�WR�HGXFDWH�VRFLHW\�

UHJDUGLQJ�DUFKLWHFWXUDO�VROXWLRQV�IRU�HQYLURQPHQWDO�LVVXHV�

)LJ���������'LDJUDP�RI�WKH�

0RGXODU�0DQ�ZKLFK�LV�HV�

VHQWLDOO\�D�VFDOH�RI�GLPHQ�

VLRQV�ZKLFK�HQDEOHV�PDQ�

WR�EXLOG�ZLWK�WKH�KHOS�RI�

PDWKHPDWLFV�DQG�LV�EDVHG�

RQ�V\VWHPV�RI�SURSRUWLRQ�

LQ�UHJDUGV�WR�PDQ¶V�KHLJKW�

�6RXUFH��/H�&RUEXVLHU��

����������

)LJ���������7KH�*UHDW�=LP�

EDEZH�5XLQV�H[SUHVVHV�

µURRWHGQHVV¶�WR�WKH�ODQG�

VFDSH�GXH�WR�LWV�FXUYHG�

IRUPV�DQG�QDWXUDO��OR�

FDOO\�DYDLODEOH�PDWHULDOV�

�6RXUFH��'HQ\HU�����������
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����� (FRORJLFDO�FRUULGRUV

5LFKDUG� 5HJLVWHU�� D� ZRUOG� UHQRZQHG� DQG� UHVSHFWHG� WKHRULVW� LQ� HFRORJLFDO� GHVLJQ� DQG�

SODQQLQJ�REVHUYHV�WKDW�FLWLHV�DUH�WKH� ODUJHVW�RI�PDQNLQG¶V�FUHDWLRQV�DQG�WKHUHIRUH�SOD\�D�

VLJQL¿�FDQW�UROH�LQ�FUHDWLQJ�D�VXVWDLQDEOH�H[LVWHQFH��$EHUOH\��������������,Q�WKLV�VHQVH�LW�LV�

QHFHVVDU\�WR�LPSURYH�WKH�UHODWLRQVKLS�DQG�SURYLGH�OLQNDJHV�EHWZHHQ�PDQ�DQG�QDWXUH�ZLWKLQ�

WKH�XUEDQ�UHDOP���7KH�KLJK�LQRUJDQLF�FRQFHQWUDWLRQ�RI�D�EXLOGLQJ�JHQHUDOO\�LQFXUV�D�ODUJH�

IRRWSULQW��ZKLFK� LPSDFWV�RQ� WKH� ORFDWLRQ¶V�HFRV\VWHP� �<HDQJ�������������� �7KH�QDWXUDOO\�

DEVRUEHQW�JURXQG�FRYHU�LV�RIWHQ�UHPRYHG�GXULQJ�FRQVWUXFWLRQ�DQG�VXEVHTXHQWO\�UHVXUIDFHG�

ZLWK� LPSHUYLRXV�PDWHULDOV�� � 7KLV� KLQGHUV� DQ\� IXWXUH� UH�YHJHWDWLRQ� RU� DUDEOH� XVH� DV�ZHOO�

DV�SUHYHQWV�WKH�LQ¿�OWUDWLRQ�RI�UDLQ�IDOO�WR�UHWXUQ�LQWR�WKH�JURXQGZDWHU�DQG�GHVWUR\V�QDWXUDO�

GUDLQDJH� URXWHV�� �7KLV�KDV� ORQJ� WHUP�DIIHFWV�RQ� WKH� ORFDOLW\¶V�K\GURORJLFDO� UHJLPH�ZKLFK�

FRQVHTXHQWO\�GLVWXUEV�RWKHU�HFRORJLFDO�IDFWRUV�RI�WKH�DUHD��5LFKDUGV�������������7KLV�IDFHW�RI�

HQYLURQPHQWDO�SODQQLQJ�PDNHV�LW�HYLGHQW�WKDW�DQ\�EXLOW�LQWHUYHQWLRQ�DIIHFWV�DOO�DVSHFWV�RI�WKH�

HFRV\VWHP�JLYHQ�LWV�DWWULEXWHV�RI�LQWHUFRQQHFWLRQ���,Q�WKLV�UHJDUG�LW�LV�QHFHVVDU\�WR�FRQVLGHU�

WKH�VLWH�DV�SDUW�RI�D�KROLVWLF�XUEDQ�OD\RXW���7KH�GHVLJQHU�PXVW��WKHUHIRUH�DW�WKH�RQVHW�RI�WKH�

GHVLJQ�SURFHVV��DYRLG�ODUJH�DUHDV�RI�LPSHUYLRXV�VXUIDFHV�DQG�EHDU�LQ�PLQG�WKH�FRQFHSW�RI�

JUHHQ�µ¿�QJHUV¶���7KHVH�VWULSV�DUH�DOVR�LGHQWL¿�HG�DV�HFRORJLFDO�FRUULGRUV�ZKLFK�DUH�ELRORJLFDOO\�

VLJQL¿�FDQW�]RQHV�UXQQLQJ�WKURXJK�WKH�FLW\�DQG�LQFRUSRUDWLQJ�WKH�VLWH���7KHVH�OLQNHG�OLQHDU�

SDWFKHV�RI�YHJHWDWLRQ�IXQFWLRQ�WR�PDLQWDLQ�DQG�LPSURYH�WKH�ELRGLYHUVLW\�RI� WKH�ORFDOLW\�E\�

SHUPLWWLQJ�WKH�PLJUDWLRQ�RI�À�RUD�DQG�IDXQD��5LFKDUGV�������������%LRGLYHUVLW\��LV�HVVHQWLDOO\�

WKH� WHUP�XVHG� WR�GH¿�QH� WKH�YDULDELOLW\�DPRQJ� OLYLQJ�RUJDQLVPV�ZKLFK�DUH� LQWHUFRQQHFWHG�

ZLWKLQ�DQ�HFRV\VWHP�DQG�SURYLGH�JHQHWLF�ZHDOWK�ZLWKLQ�HDFK�VSHFLHV���'XUEDQ�LV�LQ�D�YHU\�

XQLTXH�ELRUHJLRQDO�SRVLWLRQ�ZKHUH�FHUWDLQ�FOLPDWHV�DQG�VSHFLHV�RYHUODS�� UHVXOWLQJ� LQ� ULFK�

ELRGLYHUVLW\� �¿�J� ������� �H7KHNZLQL�0XQLFLSDOLW\�� ������ ����� � ,Q� WKLV� UHJDUG��'XUEDQ¶V� ULFK�

ELRGLYHUVLW\�PXVW�EH�FRQVHUYHG�DQG�HQKDQFHG��ZKLFK�FDQ�EH�DFKLHYHG�WKURXJK�SURSHU�DQG�

DSSURSULDWH�GHVLJQ�

)LJ���������0DS�RI�6RXWKHUQ�$IULFD�

VKRZLQJ�&DSH�DQG�WURSLFDO�VXE�

WUDFWLRQ�]RQHV��6RXUFH��H7KHNZLQL�

0XQLFLSDOLW\����������
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.HQ�<HDQJ�EHOLHYHV�WKDW�ZKHUH�SRVVLEOH�WKHVH�RUJDQLF�OLQNDJHV�PXVW�EH�IXUWKHU�LQWHJUDWHG�

LQWR�WKH�EXLOW�IRUP�WKURXJK�YHUWLFDO�RU�KRUL]RQWDO�ODQGVFDSLQJ���7KLV�ZLOO�SURYLGH�QHZ�HFRORJLFDO�

KDELWDWV�DQG�LQFUHDVH�WKH�RUJDQLF�PDVV�LQ�WKH�EXLOW�HQYLURQPHQW�ZKLFK�LV�EHQH¿�FLDO�WR�WKH�

PLFURFOLPDWH�DQG�PDFURFOLPDWH�DV�LW�SURGXFHV�PRUH�R[\JHQ��DEVRUEV�FDUERQ�GLR[LGH�DQG�

UHGXFHV�RYHUDOO�XUEDQ�KHDW�LVODQG�HIIHFWV���<HDQJ�KDV�SXW�VFKHPHV�LQWR�SODFH�IRU�UHSDLULQJ�

UXSWXUHG�HFRORJLFDO�FRUULGRUV��VXFK�DV�µODQGVFDSHG�EULGJHV¶�DQG�µODQGVFDSHG�XQGHUSDVVHV¶���

7KHVH�DUH�EDVLFDOO\�YHJHWDWHG�SODWIRUPV�ZKLFK�H[WHQW�RYHU�LQRUJDQLF�]RQHV��VXFK�DV�WDUUHG�

URDGV�RU�SDYHG�DUHDV��DQG�SURYLGH�DQ�HFRORJLFDO�H[WHQVLRQ�ZKLFK�OLQNV�JUHHQ�]RQHV���7KLV�

FRQFHSW�SRVLWLYHO\�FRQWULEXWHV�WR�WKH�ELRGLYHUVLW\�RI�WKH�ORFDOLW\�DQG�LQ�WKLV�UHJDUG�UHFRJQLVHV�

WKDW�PDQPDGH�VWUXFWXUHV�FDQ� LQVWLJDWH�HFRORJLFDO� LPSURYHPHQW� UDWKHU� WKDQ�GHJUDGDWLRQ��

WKURXJK� DSSURSULDWH� LQWHUYHQWLRQV� �5LFKDUGV�� ������ ����� � &RQVHTXHQWO\�� LW� LV� FUXFLDO� WR�

DQDO\VH�WKH�VLWH�LQ�WHUPV�RI�VORSH��GUDLQDJH��H[LVWLQJ�WRSRJUDSK\�DQG�HFRORJLFDO�IHDWXUHV�

ZKLFK�ZLOO�EH�LQWHJUDWHG�ZLWK�WKH�QHZ�EXLOW�IRUP��

$Q�H[DPSOH�RI�D�ODQGVFDSHG�EULGJH�FDQ�EH�VHHQ�DW�0LOH�(QG�3DUN�LQ�/RQGRQ��ZKLFK�ZDV�

VHYHUHG�E\�D�EXV\�URDG��¿�J���������¿�J����������7KH�JUHHQ�]RQHV�ZHUH�VXFFHVVIXOO\�OLQNHG�E\�D�

��P�SODQWHG�EULGJH��ZKLFK�LOOXVWUDWHV�KRZ�WR�IRUP�D�IXOO\�FRQQHFWHG�QHWZRUN�RI�HFRV\VWHPV���

7KH�EULGJH�ZDV�GHVLJQHG�WR�LQFOXGH�UHWDLO�IDFLOLWLHV�DOORZLQJ�D�VRXUFH�RI�LQFRPH�WR�PDLQWDLQ�

WKH�SDUN���7KLV�GHVLJQ�HOHPHQW�EURXJKW�OLIH�WR�D�QHJOHFWHG�HQYLURQPHQW�DQG�KDV�SURYHQ�WR�

EH�HQYLURQPHQWDOO\��VRFLDOO\�DQG�HFRQRPLFDOO\�VXVWDLQDEOH���6DVVL�����������

)LJ���������3KRWRJUDSK�WDNHQ�

IURP�WKH�URDG�RI�WKH�SODQWHG�

EULGJH�OLQNLQJ�0LOH�(QG�SDUN�

DQG�LOOXVWUDWLQJ�RWKHU�IDFLOL�

WLHV�VXFK�DV�VKRSV�XQGHU�WKH�

EULGJH�ZKLFK�LV�D�VRXUFH�

RI�LQFRPH��6RXUFH��6DVVL��

���������

)LJ���������3KRWRJUDSK�WDNHQ�IURP�WKH�SODQWHG�EULGJH�RI�

0LOH�(QG�SDUN��6RXUFH��6DVVL�����������
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����� &RQFOXVLRQV

7KH�PDJQLWXGH�RI�LQWHUFRQQHFWLYLW\�PXVW�EH�UHFRJQLVHG�DQG�WUDQVODWHG�LQWR�DQ�DUFKLWHFWXUDO�

UHVSRQVH�WR�DFKLHYH�D�WUXO\�VXVWDLQDEOH�H[LVWHQFH�ZLWK�WKH�HQYLURQPHQW���7KH�µ3KLORVRSK\�

RI�6\PELRVLV¶�DFNQRZOHGJHV�WKH�LPSRUWDQFH�RI� LQWHUFRQQHFWLYLW\�RI�DOO�WKLQJV�DQG�PHUJHV�

ELRORJLFDO� FRQFHSWV� RI� RUJDQLVP�RUJDQLVP� LQWHUDFWLRQV� ZLWK� WUDGLWLRQDO� WKHRULHV�� � 7KLV�

FRQFHSW� FRQYH\V� WKH� LPSRUWDQFH�RI� HQYLURQPHQWDO� FRQVHUYDWLRQ�ZKLFK� LV�EHOLHYHG� WR�EH�

IXQGDPHQWDO�IRU�D�SURVSHURXV�OLIH���,Q�WKLV�VHQVH�DUFKLWHFWXUH�LV�UHJDUGHG�DV�EHLQJ�VRPHWKLQJ�

ZKLFK�LV�WUDQVLHQW�DQG�EHQH¿�FLDO�WR�QDWXUH���7KLV�VWXG\�JXLGHV�HQYLURQPHQWDOO\�FRQVFLRXV�

DUFKLWHFWV�WR�FRQVLGHU�PHWKRGV�RI�EUHDNLQJ�GRZQ�EDUULHUV�EHWZHHQ�WKH�LQWHUQDO�DQG�H[WHUQDO�

HQYLURQPHQWV�DV�ZHOO�DV�XWLOLVLQJ�QDWXUDO�HOHPHQWV�LQ�D�FHOHEUDWRU\�PDQQHU�DV�D�FRPSRQHQW�

RI�DUFKLWHFWXUH�� �7KHVH�DUFKLWHFWXUDO�DVSHFWV�DLG�LQ�EXLOGLQJ�VRFLHW\¶V�DSSUHFLDWLRQ�IRU�WKH�

QDWXUDO�ZRUOG�DV�WKH�FRQQHFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�LV�HQKDQFHG�

%LRPLPLFU\�H[SUHVVHV�WKH�UHOHYDQFH�RI�XVLQJ�QDWXUH�DV�DQ�LQGLFDWRU�WR�SURGXFH�D�VXSHULRU�

DQG�HI¿�FLHQW�GHVLJQ���%LRPLPLFV�PDLQWDLQ�WKDW�DUFKLWHFWV�FDQ�JDLQ�NQRZOHGJH�IURP�QDWXUH�

LQ�WHUPV�RI�FOLPDWH�FRQWURO��HQHUJ\�KDUQHVVLQJ�DQG�ZDVWH�UHF\FOLQJ��ZKLFK�QDWXUH�KDV�VSHQW�

PLOOHQQLD�PDVWHULQJ���<HDQJ�FODLPV�WKDW�PDQ¶V�LQRUJDQLF�SURGXFWV��VXFK�DV�EXLOGLQJV�QHHG�

WR�EHFRPH�HFRV\VWHPLF��LQ�WKHLU�IXQFWLRQLQJ�DQG�FRQVWUXFWLRQ���,Q�WKLV�UHJDUG��DUFKLWHFWXUH�

PD\�EHFRPH�SDUW�RI�QDWXUH¶V�HFRV\VWHPV�VR� WKDW� LW� LV�HFRORJLFDOO\�EHQH¿�FLDO� UDWKHU� WKDQ�

GHWULPHQWDO���

$V�WKLV�GLVVHUWDWLRQ¶V�HYHQWXDO�DLP�LV�WR�SURGXFH�DQ�DUFKLWHFWXUH�ZKLFK�UHVSRQGV�WR�QDWXUH¶V�

SDUDPHWHUV��LQFOXGLQJ�FOLPDWH�DQG�FRQWH[W��LW�ZDV�HVVHQWLDO�WR�LQYHVWLJDWH�ELRFOLPDWLF�GHVLJQ�

DQG�UHJLRQDOLVP���)XUWKHUPRUH��WKH�HQYLURQPHQWDO�LVVXHV�ZKLFK�JOREDO�VRFLHW\�LV�FRQIURQWHG�

ZLWK�PDNHV�LW�FOHDU�WKDW�ELRFOLPDWLF�GHVLJQ�LV�H[FHHGLQJO\�UHOHYDQW�WR�DUFKLWHFWV���%LRFOLPDWLF�

EXLOGLQJV�XWLOLVH�SDVVLYH�RU�DFWLYH�DUFKLWHFWXUDO�VROXWLRQV�WR�UHVSRQG�WR�FOLPDWLF�GHWHUPLQDWHV���

7KLV� UHVXOWV� LQ�DQ� LQRUJDQLF� VWUXFWXUH�ZKLFK� LV� UHVSRQVLEOH�DQG�FRQVHUYDWLYH� LQ� WHUPV�RI�

UHVRXUFH�FRQVXPSWLRQ�� �7KLV� LV�GXH� WR� WKH� IDFW� WKDW� WKH�RFFXSDQWV�ZLWKLQ�WKHVH�EXLOGLQJV�

RFFXS\�D�FHUWDLQ�OHYHO�RI�FRPIRUW�WKURXJK�WKH�WKHUPDO�FDSDFLW\�RI�PDWHULDOV�ZKLFK�KDYH�EHHQ�

VSHFL¿�HG��WKH�H[WHUQDO�VNLQ�RI�WKH�EXLOGLQJ�DV�ZHOO�DV�RULHQWDWLRQ�DQG�YHQWLODWLRQ�V\VWHPV���
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,W� LV� HYLGHQW� WKDW�D� FOLPDWLF� LQYHVWLJDWLRQ�PXVW�EH�SHUIRUPHG� WR� VLQFHUHO\� UHVSRQG� WR� WKH�

ORFDOLW\¶V� FOLPDWH�� � ,Q� WKLV� UHJDUG��'XUEDQ¶V� UHJLRQDO�FOLPDWH�KDV�EHHQ� WDEXODWHG�DQG�ZLOO�

DVVLVW�LQ�GHWHUPLQLQJ�DUFKLWHFWXUDO�VROXWLRQV�IRU�WKH�¿�QDO�GHVLJQ�RI�WKLV�WKHVLV�

7KH� VWXG\� RI� UHJLRQDOLVP� LV� YLWDO� LQ� WHUPV� RI� SURGXFLQJ� D� FRQWH[WXDOO\� UHVSRQVLYH� DQG�

UHVSRQVLEOH�GHVLJQ���7R�DFKLHYH�UHJLRQDO�DUFKLWHFWXUH��WKH�JHQLXV�ORFL�RI�WKH�SODFH�PXVW�EH�

LGHQWL¿�HG�DQG�FHOHEUDWHG���,Q�UHJDUG�ZLWK�WKLV�VSHFL¿�F�GLVVHUWDWLRQ�WRSLF��WKH�ORFDOLW\�ERDVWV�

HFRORJLFDO�LPSRUWDQFH�DQG�WKHUHIRUH�WKH�DUFKLWHFWXUH�PXVW�FRQYH\�WKLV�PHVVDJH���7KLV�ZLOO�

DOORZ�VRFLHW\�WR�REVHUYH�WKH�SODFH�ZKLOH�DXJPHQWLQJ�D�VHQVH�RI�FRQVHUYDWLRQ�

$UFKLWHFWXUDO�H[SUHVVLRQ�HVVHQWLDOO\�FRPPXQLFDWHV�WKH�EXLOGLQJV�LQWHQVLRQ���,Q�WKLV�UHJDUG�WKH�

DUFKLWHFWXUDO�H[SUHVVLRQ�RI�WKLV�GHVLJQ�GLVVHUWDWLRQ�ZLOO�FRQYH\�PDQ�DQG�QDWXUH¶V�V\PELRWLF�

UHODWLRQVKLS�DQG�WKH�IDFW�WKDW�WKH�EXLOGLQJ�ZLOO�EH�D�WRRO�IRU�HQYLURQPHQWDO�HGXFDWLRQ���7KLV�

FDQ� EH� DFKLHYHG� YLD� RUJDQLF� IRUP��PDWHULDOV� DQG�PDVVLQJ� DV� ZHOO� DV� WKH� VKRZFDVH� RI�

HQYLURQPHQWDO�FRQWURO�V\VWHPV�VXFK�DV�YHQWLODWLRQ�VWDFNV��IDQV�RU�VKDGLQJ�GHYLFHV�

(FRORJLFDO�FRUULGRUV�RU�µJUHHQ�¿�QJHUV¶�DUH�DQ�LPSRUWDQW�XUEDQ�GHVLJQ�WRRO��ZKLFK�LPSURYHV�

OHYHOV�RI�ELRGLYHUVLW\�DV�ZHOO�DV�EHDXWL¿�HV�WKH�FLW\���,Q�UHJDUG�ZLWK�WKLV�GLVVHUWDWLRQ��'XUEDQ�

H[KLELWV�PDQ\�JUHHQ�]RQHV�KRZHYHU�WKH\�DUH�QRW�HI¿�FLHQWO\�OLQNHG���7KLV�FDQ�EH�UHVROYHG�

E\�LQWURGXFLQJ�ODQGVFDSHG�EULGJHV�RU�XQGHUSDVVHV�LQWR�WKH�XUEDQ�GHVLJQ�IUDPHZRUN���7KLV�

XUEDQ�GHVLJQ�WKHRU\�ZLOO�XOWLPDWHO\�HQKDQFH�HFRORJLFDO�YDOXH�WR�WKH�ORFDOLW\�DQG�FRQVHFXWLYHO\�

ZLOO�EH�EHQH¿�FLDO�WR�WKH�PLFURFOLPDWH�RI�WKH�VLWH�

7KH�DIRUHPHQWLRQHG�WKHRULHV�DVVLVW�LQ�SURYLGLQJ�DQ�DUFKLWHFWXUH�ZKLFK�LV�HQYLURQPHQWDOO\�

EHQH¿�FLDO� DQG� EHQLJQ� DOORZLQJ� IRU� D� V\PELRWLF� UHODWLRQVKLS� EHWZHHQ� VRFLHW\� DQG� WKH�

HQYLURQPHQW���6XEVHTXHQWO\��WKH�WKHRULHV�ZKLFK�KDYH�EHHQ�GLVFXVVHG�RXWOLQH�WKH�SDUDPHWHUV�

RI�QDWXUH���7KHVH�WKHRULHV�FDQ�EH�XVHG�DV�FRPSDUDEOH�PHDVXUHV�IRU�IXUWKHU�VWXG\�ZLWKLQ�WKH�

OLWHUDWXUH�UHYLHZ��SUHFHGHQW�DQG�FDVH�VWXGLHV�DQG�ZLOO�UHVXOW�LQ�D�GHVLJQ�ZKLFK�GHPRQVWUDWHV�

DQG�WUXO\�XQGHUVWDQG�WKHVH�SULQFLSOHV���
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����� ,QWURGXFWLRQ

7KH� UHODWLRQVKLS� EHWZHHQ�DUFKLWHFWXUH� DQG�VRFLHW\�KDV� FKDQJHG� UDGLFDOO\� VLQFH� WKH� WXUQ�

RI�WKH�7ZHQWLHWK�&HQWXU\���$UFKLWHFWXUH�ZDV�RQFH�JRYHUQHG�E\�QDWXUDO�IRUFHV��ZKLFK�PDQ�

UHFRJQLVHG�DV�EHLQJ�LQWULQVLF�WR�WKHLU�XOWLPDWH�VXUYLYDO���+RZHYHU�WKLV�FRQQHFWLRQ�ZDV�VHYHUHG�

GXULQJ� WKH�7HFKQRFUDWLF� (UD�ZKHQ� DUFKLWHFWXUH� EHJDQ� WR� UHÀ�HFW� VRFLHW\¶V� SUHRFFXSDWLRQ�

ZLWK�WKH�³$JH�RI�,QGXVWU\�DQG�7HFKQRORJ\´���$W�SUHVHQW�WKHUH�LV�D�QRWLFHDEOH�QHHG�WR�VKLIW�

FRXUVH�LQ�UHVSRQVH�WR�WKH�FRQWHPSRUDU\�³$JH�RI�,QIRUPDWLRQ�DQG�(FRORJ\´��:LQHV��������

�����7KLV�FKDSWHU�ZLOO�H[SORUH�RQH�RI�WKH�PRVW�SUHVVLQJ�DQG�FRPSOH[�LVVXHV�ZKLFK�PRGHUQ�

PDQ�LV�FXUUHQWO\�FRQIURQWLQJ��KRZ�WR�SURGXFH�D�KXPDQ�KDELWDW�ZKLFK�DFTXLUHV�D�V\PELRWLF�

UHODWLRQVKLS�DQG�ZRUNV�LQ�KDUPRQ\�ZLWK�WKH�QDWXUDO�ZRUOG���7KLV�FRQFHUQ�PXVW�EH�DGGUHVVHG�

E\�FRQWHPSRUDU\�VRFLHW\�VR�DV�WR�JXDUDQWHH�KXPDQNLQG¶V�VXUYLYDO�RQ�(DUWK��

,Q�H[SORULQJ�WKH�DERYH��PDQNLQG¶V�SHUFHSWLRQ�RI�WKHLU�QDWXUDO�VXUURXQGLQJV�DQG�WKH�PDQQHU�

LQ�ZKLFK�WKH\�KDYH�H[SUHVVHG�WKH�UHODWLRQVKLS�EHWZHHQ�EXLOW�LQWHUYHQWLRQV�DQG�QDWXUH�ZLOO�EH�

DQDO\VHG���)RFXV�ZLOO�EH�SODFHG�RQ�KRZ�DUFKLWHFWXUH�KDV�EHHQ�XWLOLVHG�WR�IXQFWLRQ�DV�D�YHKLFOH�

LQ�FRQQHFWLQJ�RU�VHSDUDWLQJ�WKH�LQKDELWDQW�DQG�WKH�QDWXUDO�ZRUOG�WKURXJKRXW�KLVWRU\���)RU�WKLV�

UHDVRQ� WKLV� OLWHUDWXUH� UHYLHZ�ZLOO� LQYHVWLJDWH� WKH� 9HUQDFXODU��0RGHUQ� DQG�(QYLURQPHQWDO�

0RYHPHQWV���7KLV�DQDO\VLV�ZLOO�EH�VWUXFWXUHG�LQ�D�PDQQHU�ZKLFK�DOORZV�RQH�WR�FRPSDUH�KRZ�

DUFKLWHFWXUDO�SDUDPHWHUV��QDPHO\�PDWHULDOV��EXLOW� IRUP��VSDWLDO�RUJDQLVDWLRQ��DQG�GHYLFHV��

KDYH�UHVSRQGHG�WR�RU�DIIHFWHG�WKH�QDWXUDO�SDUDPHWHUV��VSHFL¿�FDOO\�LQ�UHJDUGV�WR�WKH�FOLPDWH�

ZKLFK�LQFOXGHV�WHPSHUDWXUH��SUHFLSLWDWLRQ��KXPLGLW\�DQG�DLUÀ�RZ�DV�ZHOO�DV�FRQWH[W��ZKLFK�

KDYH�EHHQ�GLVFXVVHG�ZLWKLQ�WKH�WKHRUHWLFDO�IUDPHZRUN����7KLV�ZLOO�UHVXOW�LQ�WKH�NQRZOHGJH�RI�

KRZ�WR�GHVLJQ�D�VWUXFWXUH�ZKLFK�UHVSRQGV�WR�WKH�VXUURXQGLQJ�HQYLURQPHQW�DQG�PRGL¿�HV�WKH�

LQWHUQDO�FRQGLWLRQV�DOORZLQJ�IRU�FRPIRUWDEOH�KHDOWK\�VSDFHV��ZLWKRXW�WKH�XVH�RI�PHFKDQLFDO�

LQWHUYHQWLRQV�� (QYLURQPHQWDOO\� FRQVFLRXV� DUFKLWHFWXUH� FDQ� µPHQG¶� SUREOHPV� ZKLFK� KDYH�

RFFXUUHG�GXULQJ� WKH�0RGHUQ�0RYHPHQW�E\� UHFRQQHFWLQJ� WKH�EXLOW� IRUP� WR� WKH� LPPHGLDWH�

ODQGVFDSH��FOLPDWH�DQG�FXOWXUH�

9HUQDFXODU�VKHOWHUV�HSLWRPLVHG�HQYLURQPHQWDOO\�FRQQHFWHG�DUFKLWHFWXUH��GXH�WR�HDUO\�PDQ¶V�

SHUFHSWLRQ�RI�QDWXUH�DV�SDUW�RI�DQ�LQWHU�UHODWHG��OLYLQJ�HFRORJLFDO�V\VWHP���7KH\�UHFRJQLVHG�

WKLV�DV�EHLQJ�LQWULQVLF�WR�WKHLU�VXUYLYDO�DQG�WKXV�ZRUVKLSHG�DQG�UHVSHFWHG�QDWXUH¶V�ZRUNLQJV�
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�&URZWKHU������������ �5HJUHWWDEO\�� WKLV�SHUFHSWLRQ�FKDQJHG�DQG�PDQ¶V�RQFH�KDUPRQLRXV�

UHODWLRQVKLS�ZLWK�QDWXUH�ZDV�LUUHSDUDEO\�GDPDJHG�GXULQJ�WKH�,QGXVWULDO�(UD��ZKHQ�0RGHUQ�

$UFKLWHFWXUH�ZDV�DW�LWV�SLQQDFOH���0RGHUQ�VRFLHW\�SHUFHLYHG�QDWXUH�WR�EH�DQ�DEXQGDQW�UHVRXUFH��

ZKLFK�FRXOG�EH�XWLOLVHG�IRU�PDQ¶V�EHQH¿�W���7KLV�ZDV�DW�D�WLPH�ZKHQ�PRVW�DUFKLWHFWV�ZHUH�

VWURQJO\�LQÀ�XHQFHG�E\�WKH�,QWHUQDWLRQDO�6W\OH�DQG�ZHUH�FUHDWLQJ�PDVV�SURGXFHG�³ZDVWHIXO�

GHDG�ER[HV´��:HOOV������������ZKLFK�LQFRUSRUDWHG�OLWWOH�FRQWH[WXDO�DQG�FOLPDWLF�UHVSRQVHV���

7KH�0RGHUQ�PRYHPHQW� LQLWLDWHG� D� GHVFHQW� WRZDUGV� WKH� GLVFRQQHFWLRQ� DQG� WKH� XOWLPDWH�

GLVUHVSHFW�DPRQJVW�PRGHUQ�VRFLHW\�DQG�WKH�VXUURXQGLQJ�QDWXUH���8QIRUWXQDWHO\�WKLV�UXSWXUH�

EHWZHHQ�PDQNLQG�DQG�WKHLU�HQYLURQPHQW�KDV� OHG�WR�JOREDO�FOLPDWLF�FULVHV��FRQWULEXWLQJ�WR�

JOREDO�ZDUPLQJ���$V�D�UHVXOW�RI�PDQNLQG¶V�GDPDJLQJ�DFWLRQV�ZKLFK�LPSDFW�RQ�SODQHW�(DUWK��

WKHUH�LV�D�GLUH�QHHG�IRU�D�VKLIW�RI�DWWLWXGH��D�QHZ�QHHG�WR�UHLQYHQW�WKH�ZD\�PDQNLQG�OLYHV��

IXQFWLRQV� DQG� LQWHUDFWV�ZLWK� QDWXUH� �)LUVLQJ�� ������ ����� � 6RFLHW\� LV� QRZ� FRQIURQWHG�ZLWK�

VROXWLRQV�LQ�DQ�HUD�NQRZQ�DV�WKH�(QYLURQPHQWDO�0RYHPHQW���

7KH�VWDUWLQJ�SRLQW�RI�DQ�LQTXLVLWLRQ�VXFK�DV�WKLV�ZRXOG�XQTXHVWLRQDEO\�UHIHU�WR�WKH�RULJLQV�RI�

KXPDQ¶V�DWWHPSWV�DW�SURGXFLQJ�SHUPDQHQW�VHWWOHPHQWV��0DQNLQG�KDV�LQKHULWHG�WKH�FRQFHSW�

RI� XUEDQ�KDELWDWLRQ� DQG�KXPDQ� LPSULQWV� LPSRVHG�RQ� WKH� ODQGVFDSH� IURP� WKH�SUHKLVWRULF�

ZRUOG�RI�1HROLWKLF�PDQ���

³,W�LV�IURP�WKLV�WLPH�LQ�KXPDQ�KLVWRU\��WKDW�WKH�LPSULQW�RI�PDQ�ZDV�EHJLQQLQJ�WR�

HPHUJH�LQ�WKH� ODQGVFDSH�RI�QDWXUH��DQG� LWV�PRVW�FKDUDFWHULVWLF�H[SUHVVLRQ�� LWV�

DUWL¿�FH�H[SUHVVHG�LQ�WKH�PHGLXP�RI�JHRPHWU\��UHYHDOHG�D�GDXQWOHVV�VSHFLHV�RXW�

WR�FRORQLVH�WKH�HDUWK�´��&URZH��������SUHIDFH�

����� 7UDGLWLRQDO�$UFKLWHFWXUH�DQG�WKH�(QYLURQPHQW

³9HUQDFXODU� EXLOGLQJV� PD\� EH� LQWHUSUHWHG� LQ� RQH� FDVH� DV� DQ� DOPRVW� GLUHFW�

DQDORJXH�RI� WKH�FOLPDWH�RI� WKH�SODFH� LQ�ZKLFK�WKH\�DUH�EXLOW�´��$PRV�5DSRSRUW�

FLWHG�LQ�+DZNHV�����������

(DUO\� WUDGLWLRQDO� VWUXFWXUHV�� EXLOW� E\� HPSLULFDO� DUFKLWHFWV�� DUH� SDUWLFXODUO\� UHOHYDQW� ZKHQ�

FRQVLGHULQJ� WRGD\¶V� FXUUHQW� JOREDO� HQYLURQPHQWDO� FULVHV� VLQFH� WKH\� FDQ� LQIRUP� WKH�

FRQWHPSRUDU\�GHVLJQHU�RI�PDQ\�HVVHQWLDO�HQYLURQPHQWDO�GHVLJQ�SULQFLSOHV��&URZH��������
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�����7KLV�LQYHVWLJDWLRQ�ZLOO�VHHN�WR�GHWHUPLQH�KRZ�1HROLWKLF�PDQ�SHUFHLYHG�DQG�UHVSRQGHG�

WR�WKH�QDWXUDO�IRUFHV�DQG�KRZ�WKH\�DFKLHYHG�D�PDQ�QDWXUH�V\PELRWLF�UHODWLRQVKLS���7KLV�LQ�

HVVHQFH�ZLOO�H[HPSOLI\�ELRFOLPDWLF�GHVLJQ�UHVXOWLQJ�LQ�UHJLRQDO�DUFKLWHFWXUH�WKDW�LV�VSHFL¿�F�

WR� SODFH�� WKXV� VWUHQJWKHQLQJ� WKHRULHV� RI� JHQLXV� ORFL�� � ,Q� WKLV� UHVSHFW�� WKH� VWXG\�ZLOO� DOVR�

GHWHUPLQH� KRZ� YHUQDFXODU� VWUXFWXUHV� KDYH� XWLOLVHG� DUFKLWHFWXUDO� SDUDPHWHUV�� QDPHO\�

PDWHULDOV��EXLOW�IRUP��VSDWLDO�RUJDQLVDWLRQ�DQG�VSHFL¿�F�GHYLFHV��WR�PRGLI\�LQWHUQDO�FOLPDWH�VR�

DV�WR�SURGXFH�FRPIRUWDEOH�FRQGLWLRQV���,W�LV�UHOHYDQW�WR�FRQFHQWUDWH�RQ�WURSLFDO�YHUQDFXODU�

DUFKLWHFWXUH��DV�WKH�XOWLPDWH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�GHVLJQ�D�EXLOGLQJ�ZKLFK�LV�VSHFL¿�F�

WR�'XUEDQ¶V�VXEWURSLFDO�FOLPDWH���$FFRUGLQJO\��H[DPSOHV�ZKLFK�H[SUHVV�FOLPDWH�PRGL¿�FDWLRQ�

ZLOO�EH�GLVFXVVHG��VSHFL¿�FDOO\�WKH�VWUXFWXUHV�ZKLFK�KDYH�EHHQ�VKDSHG�E\�WURSLFDO�FOLPDWLF�

GHWHUPLQDQWV��VXFK�DV�WKH�VWLOW�KRXVHV�RI�WKH�¿�VKLQJ�YLOODJHV�IURP�WKH�HDVWHUQ�FRDVW�RI�$IULFDQ��

DV�ZHOO�DV�IURP�HDVW�$VLD���7KH�'RJRQ�WULEHV¶�GZHOOLQJV�DOVR�H[SUHVV�H[DPSOHV�RI�FOLPDWH�

PRGL¿�FDWLRQ�DQG�LQ�WKLV�UHJDUG��ZLOO�UHLWHUDWH�WKH�LPSRUWDQFH�RI�ELRFOLPDWLF�GHVLJQ�ZKLFK�KDV�

DOORZHG�WKH�DUFKLWHFWXUH�WR�EH�VSHFL¿�F�WR�LWV�SODFH�DQG�UHJLRQ��'HQ\HU�������������

7KH�YHUQDFXODU�SHRSOH¶V�H[LVWHQFH�ZDV�DWWXQHG�WR�WKH�QDWXUDO�ZRUOG���7KH�HDUO\�VRFLHWLHV�

SHUFHLYHG�WKHPVHOYHV�DV�EHLQJ�D�OLQN�LQ�D�³JUHDW�FKDLQ�RI�EHLQJ´��&URZH������������ZKHUHDV�

PRGHUQ�PDQV¶�DWWLWXGH�WRZDUGV�QDWXUH�LV�RQH�RI�RSSRVLWLRQ�DQG�GRPLQDWLRQ���7KH�YHUQDFXODU�

GRPLFLOHV� UHÀ�HFW� WKH� WUDGLWLRQDO� DUFKLWHFWV� LQQDWH� VHQVH� RI� KDUPRQ\� ZLWK� QDWXUH� DV� WKH�

VWUXFWXUHV�DUH�³RI�DQG�ZLWK�QDWXUH´��&URZWKHU�����������DQG�WKHLU�PHWKRGV�RI�FRQVWUXFWLRQ�

DQG�WHFKQRORJLHV�EDUH�OLWWOH�LQWUXVLRQ�RQ�WKH�HQYLURQPHQW��

7KH� ,QGLJHQRXV�SHRSOH�EHOLHYHG� LQ� WKH� LQWHUFRQQHFWHGQHVV�RI�DOO� WKLQJV��VXJJHVWLQJ� WKDW�

³HYHU\WKLQJ�DIIHFWV�HYHU\WKLQJ�HOVH´� �2SSHQKHLPHU������������� � ,Q� WKLV� UHJDUG� UHVSHFWLQJ�

QDWXUH�DQG� LWV�SRZHU�ZDV� LQWULQVLF�DQG�YLWDO� IRU� WKHLU�H[LVWHQFH�� �7KLV� LV� UHÀ�HFWHG� LQ� WKHLU�

FXOWXUHV��WUDGLWLRQV�DQG�DUFKLWHFWXUH���0DQ\�GZHOOLQJV�DQG�UHOLJLRXV�EXLOGLQJV�ZHUH�DOLJQHG�

ZLWK�WKH�KHDYHQV�RU�RULHQWDWHG�WRZDUGV�VLJQL¿�FDQW�WRSRJUDSKLFDO�IHDWXUHV�VXFK�DV�VDFUHG�

SODFHV�RU�QDWXUDO�ODQGPDUNV���,Q�WKLV�UHJDUG�WKH�VWUXFWXUHV�ZHUH�³LQWHJUDWHG�ZLWK�WKH�RUGHU�RI�

WKH�LQ¿�QLWHO\�ODUJHU�ZRUOG�RXWVLGH�WKHP´��&URZH������������DQG�FRQQHFWLQJ�WKH�LQKDELWDQWV�

WR� WKH� QDWXUDO� ZRUOG�� � &RQVHTXHQWO\�� YHUQDFXODU� GZHOOLQJV� HSLWRPLVH� WKH� SKLORVRSK\� RI�

V\PELRVLV�DQG�LQ�PDQ\�ZD\V�DUH�LQWHUUHODWHG�WR�WKH�HFRV\VWHP�
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µ3ULPLWLYH¶� GRPLFLOHV� DUWLFXODWH� WKH�HQYLURQPHQWDO�ZLVGRP�RI� LWV�GHVLJQHUV��ZKLFK�FDQ�EH�

VHHQ�LQ�LWV�UHVSRQVH�WR�LWV�VXUURXQGLQJ�FRQGLWLRQV��FLUFXPVWDQFHV�DQG�LQÀ�XHQFHV��UHVXOWLQJ�

LQ�D�EXLOW�IRUP�ZKLFK�LV�FOLPDWLFDOO\�DQG�FRQWH[WXDOO\�DWWXQHG�WR�LWV�VSHFL¿�F�UHJLRQ��7XUDQ��

����������9HUQDFXODU�EXLOGLQJV�DUH�FXVWRPDULO\�FRQVWUXFWHG�E\�XVLQJ�WUDGLWLRQDO�WHFKQRORJLHV�

WR�PHHW�VSHFL¿�F�QHHGV��LQFOXGLQJ�KXPDQ�FRPIRUW�DQG�VRFLDO�YDOXHV���)RU�FXOWXUHV�LQ�GLIIHUHQW�

FOLPDWLF�UHJLRQV�DURXQG�WKH�ZRUOG��WKLV�GHVLJQ�UHVSRQVH�ZLOO�YDU\�IRU�LQVWDQFH��

2QH�RI�WKH�¿�UVW�IRUPV�RI�VKHOWHU�ZDV�D�WHPSRUDU\�GZHOOLQJ�

XVHG�E\�QRPDGLF�KXQWHU�JDWKHUHUV��¿�J���������ZKLFK�ZDV��

DORQJ� ZLWK� WKH� GRPHVWLFDWLRQ� RI� PLJUDWRU\� DQLPDOV� WKH�

¿�UVW�UHDOLVDWLRQ�WKDW�³KXPDQV�FRXOG�PDQLSXODWH�QDWXUH� LQ�

D�SHUPDQHQW�ZD\�WR�WKHLU�DGYDQWDJH´��&URZH��������������

:KHQ�PDQ�SDVVHG�LQWR�WKH�1HROLWKLF�DJH�RI�DJULFXOWXUH�DQG�

VHWWOHPHQWV��WKH�ZDQGHULQJ�KXQWHU�JDWKHUHU�FRQYHUWHG�WR�

D�SHUPDQHQW�ZD\�RI�OLYLQJ�LQ�¿�[HG�GZHOOLQJV���

³6XFK� HYHQWV� OHG� WKH� ZD\� WR� WKH� FUHDWLRQ� RI� SHUPDQHQW� VHWWOHPHQWV� DQG� WKH�

GHYHORSPHQW�RI�DUFKLWHFWXUH��DQ�LQYHQWLRQ�WKDW�ZRXOG�EHFRPH�WKH�DUFKHW\SH�IRU�

P\ULDG�PHDQV�WR�FLUFXPYHQW�WKH�XQSUHGLFWDELOLW\�RI�QDWXUH�³�&URZH��������������

)L[HG�GZHOOLQJV�SHUPLWWHG� WKH�GHVLJQHUV� WR�REWDLQ�D�FHUWDLQ�DPRXQW�RI�FRQWURO�RYHU� WKHLU�

LPPHGLDWH�HQYLURQPHQW�� WKURXJK� WKH�GHFLVLYH� UHDUUDQJHPHQW�RI� QDWXUDO�PDWHULDOV� WR� VXLW�

WKHLU�VSHFL¿�F�QHHGV���,Q�WKLV�VHQVH�YHUQDFXODU�EXLOW�IRUPV�DQG�VHWWOHPHQWV�FDQ�EH�LGHQWL¿�HG�

DV�D�³QHZ�QDWXUH´��&URZH��������������7KH�GRPLFLOHV��ZKLFK�ZLOO�EH�GLVFXVVHG��UHYHDO�WKH�

LQGLJHQRXV�SHRSOH¶V�QHHG�WR�³WUDQVSRVH�WKH�V\VWHP�RI�WKH�XQLYHUVH�RQWR�WKH�EXLOW�IRUP´�DV�

WKH�URRI�PHWDSKRULFDOO\� UHSUHVHQWV� WKH�VN\�� WKH�VPRNH�KROH�DV� WKH�VXQ�� WKH�ZDOOV�DV� WKH�

ERXQGDU\�RI� WKH�FRVPRV�DQG� WKH�À�RRU� UHSUHVHQWV� WKH�HDUWK�� �7KXV� IXUWKHU� UHLWHUDWLQJ� WKH�

VWURQJ�OLQN�EHWZHHQ�PDQ�DQG�QDWXUH��&URZH��������������

(DFK�GRPLFLOH�ZDV�HYROYHG�DQG�SHUIHFWHG�WKURXJK�WUDGLWLRQDO�SURFHVVHV�HQWDLOLQJ�WULDO�DQG�

HUURU��EHLQJ�UH¿�QHG�RYHU�WLPH�E\�QHFHVVLW\�DQG�EHLQJ�SDVVHG�GRZQ�WKURXJK�WKH�JHQHUDWLRQV���

)LJ���������LOOXVWUDWLRQ�RI�D�

QRPDGLF�KXW�IURP�1RUWK�$IULFD�

�6RXUFH��/DXEHU�����������
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6OLJKW�DQG�JUDGXDO�PRGL¿�FDWLRQV�ZHUH�PDGH�WR�WKH�GHVLJQV�DQG�VWUXFWXUH��WR�VXLW�WKH�VRFLDO�

RU�FOLPDWLF�FKDQJHV�LQ�WKH�UHJLRQ���

³,Q� WKLV� UHVSHFW� WKHVH� GRPLFLOHV� DUH� OLNH� OLYLQJ� RUJDQLVPV�� DEOH� WKURXJK� WKH�

LQJHQXLW\�RI�WKHLU�RFFXSDQWV�WR�LQFUHPHQWDOO\�DGDSW�WR�WKHLU�HQYLURQPHQW�VR�ORQJ�DV�

WKH\�UHPDLQ�HVVHQWLDOO\�DV�WKH\�ZHUH�IURP�EHJLQQLQJ��GHOLFDWHO\�DQG�LQH[WULFDEO\�

FRQQHFWHG�WR�WKH�QDWXUDO�ZRUOG�DURXQG�WKHP�´��&URZH�����������

,Q� WKLV� UHJDUG� WKH� GZHOOLQJV�PD\� EH� VHHQ� DV� H[WUHPHO\� HYROYHG� H[DPSOHV� RI� HVVHQWLDO�

VKHOWHU���7KH�GRPLFLOH¶V�GLUHFW��LQWULFDWH��DQG�VHQVLWLYH�UHODWLRQVKLSV�ZLWK�WKHLU�VXUURXQGLQJ�

HQYLURQPHQW�IXQFWLRQV�DV�D�UHOHQWOHVV�UHPLQGHU�WR�WKRVH�ZKR�OLYH�LQ�WKHP�WKDW�WKHUH�PXVW�

DOZD\V�EH�D�³FRQVXPPDWH�UHVRQDQFH�EHWZHHQ�ZKDW�WKH\�EXLOG�DQG�QDWXUH´��&URZH��������

�����0RUH�WKDQ�WKH�EDVLF�UHTXLUHPHQWV�RI�VKHOWHU��WKH�GZHOOLQJV�UHSUHVHQW�PDQ�PDGH�RUGHU�

FRQVWUXFWHG� LQ� UHVSRQVH� WR� D� VXEVWDQWLDO� DQG� LPPHGLDWH�ZRUOG� RI� QDWXUH� �&URZH�� ������

����

9HUQDFXODU�GZHOOLQJV�DUH�EXLOW�WR�VHUYH�D�QXPEHU�RI�YDULRXV�IXQFWLRQV��LQFOXGLQJ�IXQGDPHQWDO�

VKHOWHU�DQG�VHFXULW\��DV�ZHOO�DV� WR�SURYLGH�DFFHSWDEOH� OLYLQJ�FRQGLWLRQV� LQ� UHODWLRQ� WR� WKH�

UHJLRQ¶V�FOLPDWH���9HUQDFXODU�DUFKLWHFWXUH�PDVWHUHG�WKH�DUW�RI�PRGLI\LQJ�WKH�LQWHUQDO�FOLPDWH�

RI�D�GZHOOLQJ�E\�XWLOLVLQJ�ORFDO�DQG�DSSURSULDWH�PDWHULDOV��WD[RQRP\�RI�IRUPV�DQG�VSHFL¿�F�

WHFKQLTXHV�RU�HOHPHQWV�ZKLFK�FRQWULEXWH�WR�WKH�PLFUR�FOLPDWH�RI�WKH�GZHOOLQJ���7UDGLWLRQDO�

DUFKLWHFWXUH�UHVSRQGV�WR�VSHFL¿�F�HQYLURQPHQWDO�GHWHUPLQDQWV�GHSHQGLQJ�RQ�WKH�JHRJUDSKLF�

ORFDWLRQ�DQG�FOLPDWLF�IDFWRUV�RI�DQ�DUHD���7KLV�SURYLGHV�WKH�EXLOW�IRUP�ZLWK�D�VHQVH�RI�UHJLRQDO�

H[SUHVVLRQ���2OLYHU��������������

/RFDOO\�DYDLODEOH�PDWHULDOV�ZHUH�VHOHFWHG�IURP�WKH�VXUURXQGLQJ�HQYLURQPHQW�IRU�WKHLU�WKHUPDO�

SHUIRUPDQFH�DQG�FOLPDWLF�VXLWDELOLW\���*HQHUDOO\��QDWXUDO�PDWHULDOV�ZKLFK�DUH�XVHG�IRU�µPDVV�

FRQVWUXFWLRQ¶�VXFK�DV�HDUWK�RU�FOD\��DUH�XWLOLVHG�LQ�GU\��KRW�FOLPDWHV���7KH�PXG�EULFN�ZDOOV��LQ�

WKLV�UHJDUG��DUH�VORZ�WR�WUDQVPLW�KHDW�GXULQJ�KRW�GD\V��LQWHULRU�UHPDLQV�FRRO��ZKLOVW�DFW�DV�D�

KHDW�VRXUFH�GXULQJ�FROG�QLJKWV��LQWHULRU�ZDUPV�XS�DW�QLJKW���.DKQ����������������,Q�WKH�GU\�

DULG�FOLPDWHV��PDVVLYH�FOD\�FRQVWUXFWLRQ�LV�WKH�PRVW�HFRORJLFDOO\�VHQVLEOH�ZD\�RI�SURGXFLQJ�
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FRPIRUWDEOH� LQWHUQDO� VSDFHV�� � ([DPSOHV� RI� WKLV� FDQ� EH�

VHHQ�LQ�WKH�PXG�µEDUUDFNV¶�RI�WKH�0DVDL�SHRSOH�IURP�(DVW�

$IULFD� �¿�J�� ��������ZKLFK� VKDUH� VLPLODU� SURSHUWLHV� WR� WKH�

UDPPHG�HDUWK�GZHOOLQJV�RI�WKH�'RJRQ�SHRSOH�IURP�:HVW�

$IULFD�DQG�0RURFFR� LQ�1RUWK�$IULFD� �¿�J�� ������� �/DXEHU��

���������������7KH�OHVVRQ�ZKLFK�PXVW�EH�JDLQHG�IURP�WKH�

DQDO\VLV�RI�WKHVH�PXG�EULFN�YHUQDFXODU�GZHOOLQJV�LV�WKDW�D�

FRPIRUWDEOH�LQWHUQDO�WHPSHUDWXUH�ZDV�DFKLHYHG�E\�SDVVLYH�

PHDQV�� ZLWKRXW� WKH� FRQVXPSWLRQ� RI� IRVVLO� IXHOV� RU� WKH�

H[SHQGLWXUH�RI�HQHUJ\��ZKLFK�PDQ\�PRGHUQ�WHFKQRORJLHV�

UHTXLUH��2OLYHU���������������9HUQDFXODU�DUFKLWHFWV�FUHDWHG��

ZKDW�&URZH�FDOOHG��³ORZ�HQHUJ\�VRFLHWLHV´��ZKLFK�XWLOLVHG�

SDVVLYH�GHVLJQ�HOHPHQWV�WR�SURYLGH�KLJK�OHYHOV�RI�FRPIRUW�

IRU� WKH� LQKDELWDQW� �&URZH�� ������ ����� � 2EYLRXVO\� WKH�

SULQFLSOHV�ZKLFK�DUH�DGYDQWDJHRXV�LQ�DULG�UHJLRQV�DUH�QRW�

VXLWDEOH�IRU�WURSLFDO�UHJLRQV��ZKHUH�WKH�WHPSHUDWXUH�DQG�

KXPLGLW\�DUH�KLJK�GXULQJ�ERWK�WKH�GD\�DQG�QLJKW���,Q�WKLV�

FRQWH[W�WKH�PDWHULDOV�XVHG�LQ�WKH�UHJLRQV�ZRXOG�EH�OLJKW�

ZHLJKW�WLPEHU�IUDPHV�ZLWK�LQ¿�OO�SDQHOV��XVXDOO\�RI�ZDWWOH�

DQG�GDXE�RU�EDPERR��ZKLFK�DOO�SRVVHVV�SURSHUWLHV�RI�ORZ�

KHDW� DEVRUSWLRQ� DQG� UHWHQWLRQ� DQG� DOORZ� IRU� YHQWLODWLRQ�

�¿�J����������

%DPERR�LV�UHFRJQLVHG�WR�EH�DQ�HFRORJLFDO�EXLOGLQJ�PDWHULDO�JLYHQ�LWV�DELOLW\�WR�JURZ�TXLFNO\�

DQG�LV�XVHG�IUHTXHQWO\�LQ�WURSLFDO�UHJLRQV�DV�WKH\�DUH�UHDGLO\�DYDLODEOH�DQG�KDYH�D�ORZ�WKHUPDO�

FDSDFLW\��'HQ\HU��������������7KLV�LV�DOVR�GXH�WR�WKH�IDFW�WKDW�WKH�PRVW�FRPPRQ�PHWKRG�RI�

)LJ���������SKRWRJUDSK�RI�EDPERR�

FRQVWUXFWLRQ�LOOXVWUDWLQJ�WKH�

TXDOLW\�RI�OLJKWLQJ�DQG�YHQWLODWLRQ�

�6RXUFH��/DXEHU�����������

)LJ���������

3KRWRJUDSK�RI�WKH�

0DVLD¶V�PXG�VKHOWHU�

�6RXUFH��'HQ\HU��

����������

)LJ���������3KRWRJUDSK�RI�

WKH�'RJRQ�PXG�VKHOWHU��

�6RXUFH��'HQ\HU�����������
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FRQVWUXFWLRQ�LQ�WKH�WURSLFV�LV�WKH�OLJKWZHLJKW�URG�VWUXFWXUH��

ZKLFK�XWLOLVHV� ORFDO� KDUGZRRG� WLPEHU�� VXFK�DV�EDPERR���

7KLV� LV� HYLGHQW� LQ� WKH� 3DODFH� RI� %DQGMRXQ�� &DPHURRQ��

ZKHUH� PDWHULDOV� DQG� FRQVWUXFWLRQ� PHWKRGV� KDYH� EHHQ�

XVHG�WR�FUHDWH�D�FRRO��ZHOO�YHQWLODWHG�LQWHUQDO�HQYLURQPHQW�

�¿�J�����������,Q�WKLV�KRW�DQG�KXPLG�FOLPDWH�YHQWLODWLRQ�DQG�

SURWHFWLRQ� IURP� VRODU� UDGLDWLRQ� LV� LPSHUDWLYH�� � 7KLV� KDV�

EHHQ�DFKLHYHG�E\�XWLOLVLQJ�D�µKRXVH�ZLWKLQ�D�KRXVH¶�SODQ��

ZKLFK�LV�HVVHQWLDOO\�WKH�OD\HULQJ�RI�VNLQV���,Q�WKLV�LQVWDQFH�

WKH�SDODFH¶V�RXWHU�VNLQ�LV�PDGH�XS�RI�OLJKWZHLJKW�EDPERR�

FDQHV�ZLWK�PDW�ZDOOV��WKDW�IRUPV�D�EXIIHU�RU�µEULVH�VROHLOV¶�

DOORZLQJ� IRU� YHQWLODWLRQ� DQG� ¿�OWHUHG�� LQGLUHFW� OLJKW�� 7KLV�

VNLQ� LV�SURWHFWHG� IURP�SUHFLSLWDWLRQ�E\� ODUJH�RYHUKDQJV��

VXSSRUWHG�E\�ORJJLD�ZKLFK�UXQV�DURXQG�WKH�EXLOGLQJ���7KH�

PDLQ�LQWHUQDO�VSDFH�LV�HQFORVHG�E\�VROLG�FOD\�ZDOOV��ZKLFK�

DFW�DV�FRRO�VLQNV��DV�WKH�KLJK�WKHUPDO�PDVV�RI�WKH�FOD\�LV�SURWHFWHG�DJDLQVW�VRODU�UDGLDWLRQ�

E\� WKH� OLJKWZHLJKW� µYHUDQGD¶�VSDFH� �¿�J���������� �7KLV� W\SH�RI�FRQVWUXFWLRQ�KDV�SURYLGHG�D�

PRGHO�IRU�WKH�YHUDQGD�VW\OH�FRORQLDO�EXLOGLQJV�RI�WKH���WK�&HQWXU\��/DXEHU��������������

)LJ���������3KRWRJUDSK�

RI�7KH�3DODFH�RI

%DQGMRXQ��LOOXVWUDWLQJ�WKH�

XVH�RI�EDPERR��6RXUFH��

/DXEHU�����������

)LJ���������3ODQ�RI�WKH�

3DODFH�RI�%DQGMRXQ��

LOOXVWUDWLQJ�WKH�µ��VNLQ¶�

FRQVWUXFWLRQ��6RXUFH��

/DXEHU�����������



��

6WLOW�KRXVHV�LQ�D�¿�VKLQJ�YLOODJH�RQ�/DNH�*DQYLH��%HQLQ��

RQ� WKH� HDVWHUQ� ERDUGHU� RI� 7RJR�� LOOXVWUDWHV� WKDW� SODQW�

PDWHULDOV�VXFK�DV�EDPERR�FDQH��JUDVV�PDWV�DQG�SDOP�

OHDIV� FDQ� SURYLGH� D� FRPIRUWDEOH� LQWHUQDO� HQYLURQPHQW���

7KLV�LV�GXH�WR�WKH�OLJKWZHLJKW�TXDOLWLHV�RI�WKH�WKDWFKHG�DQG�

UHHGHG�¿�QLVKHV�ZKLFK�ZHUH�XVHG�WKURXJKRXW�WR�LPSURYH�

WKH� µEUHDWKLQJ¶� FDSDELOLWLHV�RI� WKHLU� VWUXFWXUHV� �¿�J��������

�/DXEHU������������� �2OLYHU�VXPV�XS� WKHLU�GZHOOLQJV�DV�

IROORZV�

³7KH�KRXVHV�RI�WKH�*DQYLH�DUH�DGPLUDEO\�DGDSWHG�

WR�SURYLGH�WKH�EHVW�SRVVLEOH�FRPIRUW�FRQGLWLRQV�IURP�

DYDLODEOH�PDWHULDOV��ZKLFK�DUH�DOO�REWDLQHG�IURP�WKH�

WUHHV�DQG�JUDVV�LQ�WKH�UHJLRQ´��2OLYHU������������

7KH�EXLOW�IRUP�DOVR�FRQWULEXWHV�WR�FOLPDWRORJLFDO�SHUIRUPDQFHV���)RU�H[DPSOH�WKH�EXLOW�IRUP�

DOORZV� IRU�FOLPDWLF�PRGL¿�FDWLRQ�RI� WKH� �'RJRQ�SHRSOH¶V�VKHOWHUV� WR�SURYLGH�FRPIRUW�� �7KH�

'RJRQ�SHRSOH�XVHG�WKH�µUHGXLW¶�SULQFLSOH��ZKHUHE\�LQWHUQDO�FRUH�OLYLQJ�VSDFHV�DUH�SURWHFWHG�

E\�EXIIHU�]RQHV��VXFK�DV�VWRUHURRPV�DQG�JUDLQ�VWRUH��¿�J����������,Q�WKLV�PDQQHU�WKH�WUDGLWLRQDO�

FRUH�KRXVHV�HFKR�WKH�WHUPLWHV�QHVW��/DXEHU��������������

)LJ���������3KRWRJUDSK�RI�WKH�

XVH�RI�OLJKW�ZHLJKW�PDWHULDOV�

E\�WKH�*DQYLH�SHRSOH�

�6RXUFH��2OLYHU�����������

)LJ���������6NHWFK�RI�WKH�'RJRQ¶V�PHWKRG�RI�

µFRUH�OLYLQJ¶��6RXUFH��/DXEHU�����������
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+RZHYHU��6RXWK�(DVW�$VLD�SRVVHVVHV�D�YHU\�GLI¿�FXOW�FOLPDWH�DV�LW�KDV�D�YHU\�KLJK�OHYHO�RI�

KXPLGLW\�DQG�KLJK�WHPSHUDWXUHV��ERWK�GD\�DQG�QLJKW���7KLV�KDV�EHHQ�GHDOW�ZLWK�E\�DOWHULQJ�WKH�

EXLOGLQJ�IRUP�WR�PDNH�LW�FOLPDWLFDOO\�UHVSRQVLYH���7KH�FOLPDWLF�DGDSWDWLRQ�LQFOXGHV�SRVLWLRQLQJ�

WKH�VWUXFWXUH�RQWR�VWLOWV�WKHUHE\�UDLVLQJ�WKH�OLYLQJ�VSDFH�DQG�DXJPHQWLQJ�YHQWLODWLRQ��DV�DW�

JURXQG�OHYHO�WKH�EUHH]HV�DUH�RIWHQ�UHVWULFWHG�E\�WKH�ORZ�EXVK�JURZWK���7KH�ODUJH�WKDWFKHG�

RYHUKDQJV� SURYLGH� SURWHFWLRQ� IURP� WKH� KHDY\� UDLQV� DV�ZHOO� DV� IURP� WKH� VRODU� UDGLDWLRQ���

9HQWLODWLRQ�LV�REYLRXVO\�YLWDO�IRU�WKH�FRPIRUW�RI�WKH�LQKDELWDQWV�DV�LW�QHJDWHV�WKH�HIIHFWV�RI�

WKH�KLJK�KXPLGLW\� OHYHOV��2OJ\D\������������� � ,Q�WKLV�UHJDUG�WKH�VWUXFWXUH�ZDV�SHUPHDEOH�

GXH�WR�LWV�RSHQ�SODQ�DQG�ZRYHQ�PDW�H[WHUQDO�VNLQ���$V�WKH�VWUXFWXUH�LV�UDLVHG��DLU�FDQ�SDVV�

XQGHUQHDWK�DQG�FRRO� WKH�PDWHULDO�DV�ZHOO�DV�SHUPHDWH� WKURXJK�WKH� WLPEHU�À�RRULQJ�� �7KH�

XQLTXH�URRI�VWUXFWXUH��ZKLFK�LV�VWHHSO\�SLWFKHG�ZLWK�ODUJH�GHFRUDWLYH�YHQWV�DW�WKH�WRS��SHUPLWV�

ZDUP�DLU�DQG�VPRNH�WR�ULVH�XS�DQG�RXW�RI�WKH�SODLWHG�YHQWV��¿�J�����������7KH�UHVSRQVH�WR�WKLV�

GLI¿�FXOW�FOLPDWH�LV�µRSHQQHVV¶�DQG�µOLJKWQHVV¶��ZKLFK�KDV�EHFRPH�WKH�DUFKLWHFWXUDO�PRGH�RI�

H[SUHVVLRQ��/DXEHU��������������7KH�FOLPDWLF�DGDSWDWLRQV�KDYH�YHU\�VLPLODU�FKDUDFWHULVWLFV�

WR�WKH�DUFKLWHFWXUH�RI�WKH�*DQYLH�SHRSOH�DV�WKHLU�UHVSRQVH�ZDV�DOVR�WR�UDLVH�WKH�EXLOGLQJV�

RQ�VWLOWV��WR�LQFUHDVH�DLUÀ�RZ�DQG�LPSURYH�HYDSRUDWLYH�FRROLQJ��¿�J������������7KLV�FRQYH\V�

µSDUDOOHOLVP¶�DV�ERWK�VRFLHWLHV�UHVSRQGHG�WR�VLPLODU�FOLPDWLF�GHWHUPLQDQWV���3URI��$GHED\R��

�������

5HJDUGLQJ�6SDWLDO� RUJDQLVDWLRQ��KRXVHV�ZKLFK� DUH� ORFDWHG� LQ� DULG� UHJLRQV� DUH� JHQHUDOO\�

VWDFNHG�VHYHUDO�VWRULHV�KLJK��ZKLFK�SHUPLW�D�VPDOO�VLWH�DUHD�ZLWK�D�KLJKO\�GHQVH�DQG�YHUWLFDOO\�

FRPSDFW�VHWWOHPHQW�ZKLFK�LV�VXLWDEOH�IRU�VWHHS�WHUUDLQ���7KLV�LV�FOLPDWLFDOO\�DGYDQWDJHRXV�

DV�WKH�ZHOO�VKDGHG�QDUURZ�ODQHV�DQG�VTXDUHV�FUHDWH�FRRO�DQG�FRPIRUWDEOH�JDWKHULQJ�DQG�

ZRUNLQJ�VSDFHV���7KH�ZLQGLQJ�URXWHV�DOVR�IRUP�EDUULHUV�IURP�VDQG�DQG�GXVW�WKDW�LV�FDUULHG�

)LJ���������3KRWRJUDSK�LOOXVWUDWLQJ�WKH�

FOLPDWLF�UHVSRQVH�RI�WKH�6RXWK�(DVW�$VLDQ�

KRXVHV��6RXUFH��/DXEHU�����������

)LJ����������3KRWRJUDSK�RI�WKH�*DQYLH�

SHRSOH¶V�GZHOOLQJ�H[SUHVVLQJ�µSDUDOOHOLVP¶�

�6RXUFH��/DXEHU�����������
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E\�WKH�ZLQG��/DXEHU����������������7KHVH�TXDOLWLHV�DUH�HYLGHQW�LQ�WKH�'RJRQ�YLOODJHV��ZKLFK�

FOLQJ�WR�WKH�%DQGLDJDUD�HVFDUSPHQW�DQG�FRPSULVH�RI�FORVHG�EXLOGLQJ�IRUPV�ZLWK�IHZ�RSHQLQJV�

�'HQ\HU�������������¿�J������������

2Q�WKH�RWKHU�KDQG��WKH�*DQYLH�SHRSOH�UHVSRQGHG�WR�WKHLU�VXUURXQGLQJV�LQ�D�YHU\�GLIIHUHQW�

PDQQHU�GXH�WR�WKH�IDFW�WKDW�WKH�WURSLFV�DUH�FOLPDWLFDOO\�KRW�DQG�KXPLG�DQG�WKH�HQYLURQPHQW�

LV�ZDWHUORJJHG�DQG�RYHUJURZQ���$V�D�UHVXOW�WKHLU�KRXVHV�ZHUH�EXLOW�HQWLUHO\�RQ�VWLOWV�RYHU�

WKH�ZDWHU�DQG�ZHUH�DFFHVVLEOH�E\�GXJ�RXW�FDQRHV�ZKLFK�ZHUH�µSDUNHG¶�EHQHDWK�WKH�KRXVHV�

�¿�J����������� �7KH�KRXVHV�DOZD\V�KDG�DFFHVV� WR�DQ�H[WHUQDO�SODWIRUP�RU�YHUDQGD��ZKHUH�

PRVW� RI� WKH� GD\WLPH� DFWLYLW\� RFFXUUHG� DQG� ZKLFK� VXSSRUWHG� RXWGRRU� OLYLQJ� �¿�J�� ����������

9HUDQGDV�ZHUH�RIWHQ�XWLOLVHG�DV�FOLPDWH�PRGL¿�FDWLRQ�WRROV� LQ�YHUQDFXODU�DUFKLWHFWXUH�DQG�

ZHUH�ZLGHVSUHDG�WKURXJKRXW�WKH�ZRUOG���7KHVH�VSDFHV�ZHUH�PRVWO\�FRYHUHG�DQG�UDLVHG�WR�

IDFLOLWDWH�VKDGLQJ�DQG�EUHH]HV�ZKHUH�VRFLDO� LQWHUDFWLRQ� WKURXJK�RXWGRRU�DFWLYLW\��ZRUNLQJ�

DQG�VOHHSLQJ�FRXOG�RFFXU�� �9HUDQGDV�ZHUH�RIWHQ�VKDUHG�E\�PRUH� WKDQ�RQH� IDPLO\�ZKLFK�

HQFRXUDJHG� FRPPXQDO� OLYLQJ� DQG� IXQFWLRQHG� VLPLODUO\� WR� D� FRXUW\DUG� �2OLYHU�� ������ ������

&RQVHTXHQWO\�WKH�*DQYLH�SHRSOH¶V�VKHOWHUV�GHPRQVWUDWH�KRZ�FRPIRUW�FDQ�EH�UHDFKHG�LQ�D�

KRW�DQG�KXPLG�UHJLRQ�WKURXJK�SDVVLYH�FRROLQJ�DQG�YHQWLODWLRQ�VROXWLRQV�WKDW�GR�QRW�XWLOLVH�

HQHUJ\�IURP�IRVVLO�IXHOV����2OLYHU������������DQG��%ULGJH�������������

)LJ����������3KRWRJUDSK�H[SUHVVLQJ�WKH�

'RJRQ�SHRSOH¶V�VSDWLDO�RUJDQLVDWLRQ�DQG�

VKDGHG�VWUHHWV��6RXUFH��/DXEHU�����������

)LJ����������

3KRWRJUDSK�H[SUHVVLQJ�WKH�*DQYLH�SHRSOH¶V�

GHSHQGHQF\�RQ�WKHLU�FDQRHV�ZKLFK�UHVXOWHG�LQ�

RUJDQLF�SODQQLQJ��6RXUFH��/DXEHU�����������
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&RXUW\DUG� KRXVHV�DUH� GLVWULEXWHG� WKURXJKRXW� WKH�ZRUOG�

DQG� HQFRPSDVV� VOLJKW� UHJLRQDO� YDULDWLRQV�� � &RXUW\DUGV�

DUH�DVVRFLDWHG�PDLQO\�ZLWK�$UDELF�RU�,VODPLF�EXLOGLQJV�LQ�

1RUWK�$IULFD�� KRZHYHU� WKH\�DUH� DOVR� ORFDWHG� LQ� UHJLRQV�

VXFK�DV� ,QGLD�DQG� WKH�0LGGOH�(DVW� �%ULGJH��������������

&RXUW\DUGV�ZHUH�GHYHORSHG�DV�D�UHVSRQVH�WR�VRFLDO�DQG�

FOLPDWLF� IDFWRUV�� �6RFLDOO\�� FRXUW\DUGV�SURYLGHG�D�VHQVH�

RI� FRPPXQLW\� ZKHUH� JDWKHULQJV� FRXOG� RFFXU�� RIWHQ� IRU�

UHOLJLRXV� UHDVRQV� �¿�J����������� �7KH�VSDFH�DOVR�RIIHUHG�

ZRPHQ� SURWHFWLRQ� DQG� VHFXULW\�� VSHFL¿�FDOO\� LQ� $UDE�

UHJLRQV� �2OLYHU�� ������ ������ � $V� D� FOLPDWLF� UHVSRQVH�

FRXUW\DUGV�YDULHG�GHSHQGLQJ� LI� WKH� UHJLRQ�SRVVHVVHG�D�

KRW�DQG�GU\�RU�KRW�DQG�KXPLG�FOLPDWH���&RXUW\DUGV�LQ�GULHU�

UHJLRQV�WHQG�WR�IXQFWLRQ�DV�D�FRRO�VLQN�IRU� WKH�DGMDFHQW�

URRPV�� � ,Q� WKLV� UHVSHFW� WKH� GHVLJQ� VROXWLRQV� LQFOXGH�

FRPSDFW�IRUP�DQG�PDWHULDOV�ZLWK�KLJK�WKHUPDO�PDVV�IRU�

UDGLDQW� FRROLQJ� �+DZNHV�� ������ ������ � ,W� ZDV� FRPPRQ�

LQ� KRW� DULG� UHJLRQV� WR� ¿�QG� VPDOO�� FRPSDFW� FRXUW\DUGV��

NQRZQ�DV�µVN\�ZHOOV¶�WKDW�UHVWULFWHG�WKH�LQ¿�OWUDWLRQ�RI�VRODU�

UDGLDWLRQ�DQG�LQGXFHG�YHQWLODWLRQ��%ULGJH��������������,Q�

KXPLG�UHJLRQV��ZKHUH�YHQWLODWLRQ�LV�HVVHQWLDO�IRU�FRROLQJ��

FRXUW\DUGV�DUH�XVHG�WR�RSHUDWH�DV�DLU�IXQQHOV��¿�J����������

�¿�J������������7KH�XSZLQG�À�RZ�RI�WKH�DLU�IXQQHO�SURPRWHV�

FURVV�YHQWLODWLRQ��FUHDWLQJ�GLIIHUHQW�SUHVVXUH�¿�HOGV��ZKLFK�

)LJ����������3KRWRJUDSK�RI�D�

YHUDQGD�ZKLFK�WKH�*DQYLH�SHRSOH�

XVH�D�PXOLWIXQFWLRQDO�VSDFH�

�6RXUFH��2OLYHU������������

)LJ�� �������� 3KRWRJUDSK� RI� D�

FRXUW\DUG� DW� +DXVD� 3DODFH��

1LJHULD�XVHG�IRU�VRFLDO�JDWKHULQJV�

�6RXUFH��'HQ\HU������������

)LJ����������3ODQ�RI�D�W\SLFDO�

FRXUW\DUG�GZHOOLQJ�LQ�6UL�

/DQND�LOOXVWUDWLQJ��KRZ�

DQ�DLU�IXQQHO�ZRXOG�ZRUN�

�6RXUFH��+\GH������������
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EDVLFDOO\�FDXVHV�WKH�µ9HQWXUL¶�HIIHFW�DQG�DVVLVWV�LQ�WKH�VWDFN�HIIHFW�GXH�WR�WKHUPDO�EXR\DQF\�

RI�WKH�DLU���7KLV�UHPRYHV�ZDUP�DLU�IURP�WKH�FRXUW\DUG�ZKLFK�SURYLGHV�SDVVLYH�YHQWLODWLRQ�DQG�

FRROLQJ��¿�J�����������+\GH�����������������

,Q� 6RXWKHUQ� 1LJHULD�� WKH� %HQLQ� KRXVH¶V� FRXUW\DUG�

SRVVHVVHV� DQ� LPSOXYLXP�� DQ� LQJHQLRXV� PHWKRG� RI�

GUDLQDJH�DQG�ZDWHU�FROOHFWLRQ���,PSOXYLD�DUH�GUDLQHG�YLD�

JXWWHUV�FRQVWUXFWHG�E\�VWHPV�RI�SDZ�SDZ�WUHHV��ZKLFK�URW�

OHDYLQJ�D�GUDLQSLSH���7KLV�ZDWHU�ZDV�FROOHFWHG�DQG�VWRUHG�

IRU� GULQNLQJ� SXUSRVHV�� �$GGLWLRQDOO\� ,PSOXYLD� SURYLGH� D�

VHQVH�RI�EHLQJ�SDUW�RI�WKH�QDWXUDO�F\FOHV�JLYHQ�WKH�IDFW�WKDW�

UDLQZDWHU� OHYHOV� DUH� YLVLEOH� �¿�J�� �������� �'HQ\HU�� ������

����� � ,W� LV�HYLGHQW�DIWHU�VWXG\LQJ�WKH�VSDWLDO�RUJDQLVDWLRQ�

WKDW� VRFLDO� LQWHUDFWLRQ� XVXDOO\� RFFXUV� RXWGRRUV�� EH� LW� LQ�

FRXUW\DUGV��RQ�WKH�QDUURZ�VKDGHG�VWUHHWV�RU�YHUDQGDV�DV�

LW�LV�PXFK�FRROHU�GXH�WR�VKDGHG�VSDFHV�DQG�EUHH]HV���,Q�

WKLV�UHVSHFW��LW�LV�HVVHQWLDO�WR�SURYLGH�DQ�RXWGRRU�JDWKHULQJ�

VSDFH� IRU� FRPIRUWDEOH� VRFLDOLVLQJ�� �7KLV� DOVR� DOORZV� IRU�

IXUWKHU�SK\VLFDO�FRQQHFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�

,Q�DGGLWLRQ� WR�PDWHULDOV��EXLOW� IRUP�DQG�VSDWLDO�RUJDQLVDWLRQ��YHUQDFXODU�DUFKLWHFWXUH�DOVR�

XVHG�GHYLFHV�WR�PRGLI\�LQWHUQDO�FOLPDWH���7KLV�LV�HYLGHQW�LQ�WKH�XVH�RI�GHFRUDWHG�VFUHHQV�

FDOOHG�D�VKDPDVKLO�RU�XUVL�LQ�KRW�GHVHUW�]RQHV���7KH�VFUHHQV�DUH�JHRPHWULF�ODWWLFHV�ZKLFK�

IXQFWLRQ� WR� ¿�OWHU� FRRO� DLU� LQWR� WKH� EXLOGLQJ�ZKLOH�SUHYHQWLQJ�GLUHFW� VXQOLJKW� DQG�JODUH� LQWR�

)LJ����������3KRWRJUDSK�RI�WKH�

%HQLQ�KRXVH¶V��1LJHULD��FRXUW\DUG�

SRVVHVVHV�DQ�LPSOXYLXP�

�6RXUFH��'HQ\HU�����������

)LJ�� �������� 6HFWLRQ� RI� D� FRXUW\DUG� KRXVH� LQ� D�

WURSLFDO� UHJLRQ�ZKLFK�XWLOLVHV�SULQFLSOHV�RI�DQ�DLU�

IXQQHO�IRU�SDVVLYH�YHQWLODWLRQ�DQG�FRROLQJ��6RXUFH��

+\GH������������

)LJ����������6HFWLRQ�LOOXVWUDWLQJ�KRZ��

DLU�SUHVVXUH�IDFLOLWDWHV�WKH�VWDFN�

DIIHFW��6RXUFH��+\GH������������
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WKH�VSDFH�WKHUHIRUH�PDLQWDLQLQJ�D�FRRO�DQG�FRPIRUWDEOH�

LQWHUQDO�FOLPDWH���,Q�6DXGL�$UDELD��URZVKLQ�ER[�IUDPHV�DUH�

XWLOLVHG��ZKLFK�DUH�SURMHFWHG�EH\RQG�WKH�ZDOOV�FUHDWLQJ�D�

FRRO�DQG�YHQWLODWHG�JDS�EHWZHHQ�WKH�VNLQ�RI�WKH�ZDOO�DQG�

WKH�VFUHHQ�ZKHUH�VOHHSLQJ�FDQ�RFFXU��¿�J������������7KHVH�

SURYLGH�VLPLODU�FOLPDWLF�VROXWLRQV�WR�D�FRXUW\DUG��2OLYHU��

�������������2QH�RI�WKH�PRVW�LQJHQLRXV�DQG�ZLGHO\�XVHG�

FOLPDWH�PRGL¿�HUV� LV� WKH�ZLQG�VFRRS� �¿�J�� ��������� �7KLV�

PHWKRG� RI� YHQWLODWLRQ� DQG� FRROLQJ� LV� XVHG� IURP� 1RUWK�

$IULFD�WR�3DNLVWDQ��JHQHUDOO\�LQ�UHJLRQV�ZKLFK�H[SHULHQFH�

DQ� DULG� FOLPDWH�� EXW� FDQ� EH� XWLOLVHG� LQ� WURSLFDO� UHJLRQV�

ZKHUH�YHQWLODWLRQ�LV�LPSHUDWLYH�IRU�SURYLGLQJ�FRPIRUW���7KH�

ZLQG�VFRRSV�FROOHFW�EUHH]HV�DERYH�URRI�OHYHO�DQG�GLIIXVH�

WKHP�LQWR�WKH�OLYLQJ�VSDFHV���:LQG�VFRRSV�DGRSW�YDULRXV�

IRUPV�GHSHQGLQJ�RQ�WKH�UHJLRQ�DQG�FXOWXUH���:LQG�VFRRSV�

LQ�+\GHUDEDG�DUH�FRQVWUXFWHG�RI�VWUHWFKHG�IDEULF�RYHU�D�

FUXFLIRUP�IUDPH�ZKLFK�FDQ�EH�FORVHG�RU�RSHQHG�GHSHQGLQJ�

RQ�WKH�LQKDELWDQWV�QHHGV���%DGJLU��ZLQG�FDWFKHV��RI�,UDQ��

,UDT�DQG� WKH�*XOI�RI� WKH�6WDWHV� LV�D�PRUH�VRSKLVWLFDWHG�

VWUXFWXUH�DQG�ZDV�XVHG� LQ�0RVTXHV�DQG�KRXVHV�RI� WKH�

ZHDOWKLHU�PHPEHUV�RI�VRFLHW\���7KH�%DGJLU�LV�HVVHQWLDOO\�D�

WRZHU�ZLWK�D�URZ�RI�YHQWV�ZKLFK�FDWFK�WKH�SUHYDLOLQJ�ZLQG�

DQG�GLUHFW�LW�GRZQ�WKH�VKDIW���2IWHQ�WKH�DLU�ZKLFK�LV�SXOOHG�

LQWR�WKH�GZHOOLQJ�LV�ZDUPHU�WKDQ�WKH�DLU�LQ�WKH�KRXVH���,Q�

WKLV�UHJDUG�ZDWHU�YHVVHOV�RU�PRLVW�VWUDZ�LV�SODFHG�E\�WKH�

RSHQLQJV�RI�WKH�VKDIW�WR�HQKDQFH�FRROLQJ���2OLYHU��������

����

&OLPDWHV�DUH�JHQHUDOO\�VWDEOH�WR�D�FHUWDLQ�H[WHQW�DQG�IROORZ�GLXUQDO�DQG�VHDVRQDO�YDULDWLRQV���

%XW� RIWHQ� H[WUHPH� FOLPDWLF� YDULDWLRQV� DUH� H[SHULHQFHG� ZKHUHE\� WHPSRUDU\� DGG�RQV� DUH�

QHHGHG�WR�HQVXUH�WKH�FRPIRUW�RI�WKH�RFFXSDQWV���7KLV�GHPRQVWUDWHV�WKH�DGYDQWDJHV�RI�WKH�

QRPDGLF� QRQ�SHUPDQHQW� VWUXFWXUH��ZKLFK�PD\� VHHP�DUFKLWHFWXUDOO\� UXGLPHQWDU\� EXW� DUH�

)LJ����������SKRWRJUDSK�RI�

WKH�URZ�VKLQ�ER[�IUDPHV�

�VRXUFH��2OLYHU������������

)LJ����������$�JHQHUDO�LOOXVWUDWLRQ�

RI�WKH�D�%DGJLU��ZLQG�VFRRS��

�VRXUFH��2OLYHU������������
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YHU\�HIIHFWLYH� LQ�WHUPV�RI�FOLPDWLF�FRQWURO�� �7KLV� LV�GXH�WR�WKH�WHPSRUDU\�VWUXFWXUHV�DELOLW\�

WR� ³H[SORLW� WKH�SUHYDLOLQJ�FRQGLWLRQV� WR� WKH�JUHDWHVW�DGYDQWDJH´��2OLYHU�������������� �7KH�

À�H[LELOLW\�RI�WKH�VWUXFWXUH�LV�DOVR�UHOHYDQW�DV�WKH�ZDOOV�FDQ�EH�UDLVHG�RU�FORVHG�DQG�RSHQLQJV�

FDQ�EH�PDGH�GHSHQGLQJ�RQ�WKH�ZLQG��UDLQ�RU�VRODU�QHHGV���7KLV�WUDGLWLRQDO�GHVLJQ�SULQFLSOH�

PDNHV�LW�HYLGHQW�WKDW�FRQWHPSRUDU\�DUFKLWHFWXUH�VKRXOG�QRW�RQO\�UHVSRQG�WR�LWV�FOLPDWH�LQ�D�

¿�[HG�µSDVVLYH¶�PDQQHU�EXW�VKRXOG�DOVR�EH�DEOH�WR�WUDQVIRUP�ZLWK�WKH�H[WHUQDO�FRQGLWLRQV�RI�

WKH�HQYLURQPHQW�FDXVLQJ�LW�WR�EHFRPH�D�³FOLPDWLF�PDFKLQH´��)URPRQRW������������

7KH�IDFW�WKDW�YHUQDFXODU�DUFKLWHFWV�UHFRJQLVHG�SUHYDLOLQJ�FOLPDWLF�FRQGLWLRQV�WR�EH�D�PDMRU�

GHVLJQ� GHWHUPLQDQW�� DV� ZHOO� DV� WKH� IDFW� WKDW� WKH� RFFXSDQWV� UHVSHFWHG� LQWHUFRQQHFWLYLW\�

ZLWK�QDWXUH�DOORZHG�IRU�YHUQDFXODU�GZHOOLQJV�WR�HIIRUWOHVVO\�LQWHJUDWH�WKHPVHOYHV�ZLWK�WKHLU�

HQYLURQPHQWV���,Q�WKH�FRQWH[W�RI�VRFLHW\¶V�QHHG�WR�µUHJDLQ�PDQ¶V�VHQVH�RI�WKH�QDWXUDO�ZRUOG¶��

WKH�UHYLHZ�RI�WKH�RULJLQV�RI�SHUPDQHQW�VKHOWHU�FRQFHLYHG�E\�WKH�YHUQDFXODU�DUFKLWHFW�ZDV�

HVVHQWLDO�� �7KH�LQGLJHQRXV�GZHOOLQJV�ZHUH�SDUDGLJPV�RI�HQYLURQPHQWDOO\�UHVSRQVLYH�DQG�

UHJLRQDO�DUFKLWHFWXUH�DV� WKH\�ZHUH�SHUIHFWO\�DGDSWHG� WR� WKHLU�FOLPDWH�DQG�ZHOO�DWWXQHG� WR�

WKHLU�FRQWH[W��2OLYHU���������������

7KH� µSULPLWLYH¶�SULQFLSOH� WKDW�DUFKLWHFWXUH�ZDV� ³SDUW�RI�QDWXUH´�XOWLPDWHO\�SURGXFHG�D� ³ORZ�

HQHUJ\�VRFLHW\´��&URZH�����������DQG�������7KLV�LV�GXH�WR�WKH�XVH�RI�SDVVLYH�GHVLJQ�DQG�

FOLPDWH�PRGL¿�FDWLRQ�PHWKRGV�WR�HQVXUH�FRPIRUWDEOH�DQG�KHDOWK\�OLYLQJ�VSDFHV���9HUQDFXODU�

DUFKLWHFWXUH�UHYHDOHG�PDQ\�LQWULQVLF�LQGLFDWLRQV�IRU�GHVLJQLQJ�DSSURSULDWH�HQYLURQPHQWDOO\�

VHQVLWLYH�DUFKLWHFWXUH�ZKLFK�UHVSRQGHG�GLUHFWO\�WR�WKH�VSHFL¿�F�UHJLRQ¶V�FOLPDWH��QDPHO\�VRODU�

UDGLDWLRQ��KXPLGLW\��WHPSHUDWXUH�DQG�DLU�PRYHPHQW�DV�ZHOO�DV�FRQWH[WXDO�SDUDPHWHUV�

9HUQDFXODU� FXOWXUHV� FKRVH� PDWHULDOV� IRU� WKHLU� DYDLODELOLW\� DQG� FOLPDWLF� UHVSRQVLYHQHVV�

UHJDUGLQJ�WKHUPDO�FDSDFLW\�LQ�WHUPV�RI�WKHLU�DELOLW\�WR�IXQFWLRQ�DV�KHDW�RU�FROG�VWRUH�DQG�WR�

SHUPLW�DLU�PRYHPHQW��GHSHQGLQJ�RQ�WKH�ORFDOLW\¶V�FOLPDWH���,Q�KRW�DQG�GU\�FOLPDWHV�YHUQDFXODU�

DUFKLWHFWV�RIWHQ�XWLOLVHG�HDUWK�RU�VWRQH�DV�PDWHULDOV���7KLV�LV�HYLGHQW�LQ�WKH�VKHOWHUV�RI�WKH�

'RJRQ�RU�0DVDL�SHRSOH���:KHUHDV��OLJKWZHLJKW�PDWHULDOV�ZHUH�XVHG�LQ�KXPLG�UHJLRQV��VXFK�

DV�WLPEHU�DQG�JUDVVHV�WR�DOORZ�YHQWLODWLRQ�DQG�GXH�WR�WKH�PDWHULDOV�ORZ�WKHUPDO�FDSDFLW\���
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7KLV�ZDV�DSSDUHQW�LQ�WKH�*DQYLH�SHRSOH¶V�GZHOOLQJV�IRXQG�LQ�7RJR�DQG�WKH�VKHOWHUV�SDUWLFXODU�

WR�WKH�WURSLFDO�UHJLRQV�RI�6RXWK�(DVW�$VLD���7KH�3DODFH�RI�%DQGMRXQ��&DPHURRQ��UHSUHVHQWV�

DQ�LQJHQLRXV�FOLPDWLF�UHVSRQVH��ZKHUHE\�ERWK�WLPEHU�DQG�FOD\�PDWHULDOV�ZHUH�XVHG���7KH�

WLPEHU�ORJJLD�RIIHUHG�DQ�RXWHU�VNLQ�ZKLFK�VKHOWHUHG�WKH�WKLFN�FOD\�ZDOOV��ZKLFK�FRQVHTXHQWO\�

UHPDLQHG�FRRO�DQG�WKHUHIRUH�IXQFWLRQHG�DV�D�FRRO�VLQN�

7KH� EXLOW� IRUP� RI� YHUQDFXODU� EXLOGLQJV� DOVR� GLIIHUHG� JUHDWO\� IURP� UHJLRQ� WR� UHJLRQ�� WKXV�

UHSUHVHQWLQJ� GHVLJQ� UHVSRQVHV� WR� FOLPDWLF� GHWHUPLQDQWV�� � 7KH� 'RJRQ� SHRSOH� IURP� GU\�

KRW�UHJLRQV�XWLOLVHG�WKH�µUHGXLW¶�SULQFLSOH�ZLWK�IHZ�H[WHUQDO�RSHQLQJV�DQG�FRPSDFW�IRUP�WR�

NHHS�WKH�LQWHUQDO�FRUH�FRRO���+RZHYHU��WKH�EXLOW�IRUP�IRXQG�LQ�WURSLFDO�UHJLRQV�XWLOLVHG�ODUJH�

RYHUKDQJV�DQG�VFUHHQV�WR�SUHYHQW�VRODU�JDLQ�DQG�SURWHFWLRQ�IURP�KHDY\�UDLQ���7KH�VKHOWHUV�

ZHUH�RIWHQ�SODFHG�RQ�VWLOWV�DQG�KDG�VWHHSO\�SLWFKHG�URRIV�ZLWK�YHQWV�WR�DXJPHQW�YHQWLODWLRQ�

DQG�SURYLGH�KHDOWK\�FRPIRUWDEOH�LQWHUQDO�FOLPDWHV��

6SDWLDO�RUJDQLVDWLRQ�SOD\HG�DQ�DGGLWLRQDO�UROH�LQ�UHVSRQGLQJ�WR�WKH�UHJLRQV�FOLPDWH���&OXVWHUHG�

VHWWOHPHQWV�� IRXQG� LQ� DULG� UHJLRQV�� SURYLGHG� QDUURZ� VKDGHG� VWUHHWV�� ZKHUH� FRPIRUWDEOH�

JDWKHULQJ� FDQ�RFFXU��ZKHUHDV�ZLGHO\� VSUHDG� VHWWOHPHQWV� DOORZHG� IRU� QDWXUDO� YHQWLODWLRQ���

&RXUW\DUGV�DQG�YHUDQGDV�ZHUH�XWLOLVHG�WR�PRGLI\� LQWHUQDO�FOLPDWH�DV�WKH\�ERWK�SURPRWHG�

SDVVLYH�YHQWLODWLRQ�DQG�FRROLQJ���$GGLWLRQDO�GHYLFHV�VXFK�DV�YDULRXV�W\SHV�RI�VFUHHQLQJ�DQG�

ZLQG�VFRRSV�ZHUH�XWLOLVHG�LQ�GHVHUW�]RQHV�WR�SURGXFH�FRPIRUWDEOH�LQWHUQDO�FRQGLWLRQV���
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����� 0RGHUQ�0RYHPHQW�DQG�WKH�(QYLURQPHQW

³$V�ZH�KDYH�SURJUHVVLYHO\�SHUIHFWHG�RXU�ZRUOG�� LW�KDV�PRYHG�XV� IDUWKHU� IURP�

WKH� QDWXUH� WKDW� RQFH� VHUYHG� DV� WKH� SDUDGLJP� IRU� LWV� FUHDWLRQ´� �&URZH�� ������

SUHIDFH��

7KH� GHYHORSPHQW� RI� WHFKQLFDOO\� DGYDQFHG� VRFLHWLHV�� HYHU� H[SDQGLQJ� FLWLHV� DQG� DQ�

HQYLURQPHQWDOO\�XQDZDUH�SRSXODWLRQ�KDV�UHVXOWHG� LQ�D�VRFLHW\�ZKLFK�EHFDPH�FRPSOHWHO\�

GLVFRQQHFWHG� IURP�QDWXUH�� �$QFLHQW�ZLVGRP�NHSW�VRFLHW\� OLQNHG�ZLWK�QDWXUH�� IRU� LQVWDQFH�

HDUO\�PDQ�EHOLHYHG� WKDW� UHSHUFXVVLRQV�ZRXOG� EH� IHOW� LI�PDQ� LPSDFWHG�QHJDWLYHO\� RQ� WKH�

QDWXUDO�HQYLURQPHQW���5HJUHWWDEO\��WKH�QRWLRQ�WKDW�QDWXUH�LV�LQWHUFRQQHFWHG�ZLWK�WKH�PDQ�

PDGH�HQYLURQPHQW�KDV� IDOWHUHG��SUHGRPLQDQWO\�GXH� WR�PRGHUQ�VRFLHW\¶V�GRPLQDWLRQ�RYHU�

WKH�QDWXUDO�ZRUOG�DQG� LW¶V�JUHHG\�H[SORLWDWLRQ�RI� WKH�SODQHW¶V�QDWXUDO�UHVRXUFHV��&RQQRUV��

��������7KH�LQFUHDVLQJ�¿�VVXUH�EHWZHHQ�PRGHUQ�PDQ�DQG�WKH�QDWXUDO�HQYLURQPHQW�KDV�EHHQ�

UHVSRQVLEOH�IRU�WKH�FXUUHQW�HQYLURQPHQWDO�GHJUDGDWLRQ�DQG�JOREDO�FULVHV���

³7KH�ELJ�UXSWXUH�FDPH�LQ�GXULQJ�WKH���WK�&HQWXU\�ZLWK�WKH�VWHDP�HQJLQH��IRVVLO�IXHO�

DJH�DQG�WKH�LQGXVWULDO�UHYROXWLRQ����1DWXUH�ZDV�FRQYHUWHG�LQWR�D�UHVRXUFH�ZKLFK�

ZDV�VHHQ�DV�HWHUQDOO\�DEXQGDQW�´��1DWKDQ�*DUGHOV�FLWHG�LQ�&RQQRUV�������

,Q�WKH�HDUO\�����¶V��WKH�FRQQHFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�ZDV�LUUHSDUDEO\�UXSWXUHG�E\�

WKH�FRPPHQFHPHQW�RI�WKH�PRGHUQ�PRYHPHQW���0RGHUQ�DUFKLWHFWV�UHMHFWHG�FODVVLFDO�DQG�

WUDGLWLRQDO�WHDFKLQJV�DQG�NQRZOHGJH��ZKLFK�KDG�EHHQ�WULHG�DQG�WHVWHG�IRU�JHQHUDWLRQV��DQG�

DGRSWHG�GHVLJQ�SULQFLSOHV�ZKLFK�GLVHQJDJHG�DQG�GRPLQDWHG�WKH�HQYLURQPHQW���7KH�PRGHUQ�

PRYHPHQW� IRFXVHG�RQ�D�SXUJLQJ�RI� WUDGLWLRQ�VR�DV� WR�HPSKDVLV� WKH�QRWLRQ�RI�D� ³VRFLHW\�

UHLQYHQWLQJ�LWVHOI´��&URZH���������������7KH�SUHYDLOLQJ�LQWHQWLRQ�RI�WKH�PRGHUQ�PRYHPHQW�

ZDV�WR�SXULI\�WKH�PDQ�PDGH�ZRUOG�RI�LWV�DOOHJHG�µFOXWWHU¶�E\�HOLPLQDWLQJ�DOO�HOHPHQWV�ZKLFK�

FRXOG�QRW�EH�DVVRFLDWHG�ZLWK�VWHDP��HOHFWULFLW\�DQG�PDVV�SURGXFWLRQ��+H\QHQ��������������

$UFKLWHFWXUH�RI�WKH�WLPH�EHFDPH�D�FHOHEUDWLRQ�RI�WKH�SXUH��VLPSOL¿�HG�DQG�IXQFWLRQDO�QDWXUH�

RI�WKH�0RGHUQ�,QGXVWULDOLVHG�ZRUOG��&URZH���������������$UFKLWHFW��7KHR�&URVE\�GHVFULEHG�

WKH�0RGHUQ�0RYHPHQW�DV�³DQ�DWWHPSW�WR�DGMXVW�DUFKLWHFWXUH�WR�QHZ�WHFKQRORJLHV´�ZKHUH�

PHWKRGV�RI�PDVV�SURGXFWLRQ�ZHUH�XWLOLVHG�WR�TXLFNO\�FRQVWUXFW�DIIRUGDEOH�EXLOGLQJV���7KLV�

ZDV�HVVHQWLDO�GXULQJ�WKH�SRVW�ZDU�EXLOGLQJ�ERRP��ZKHQ�WKHUH�ZDV�DQ�H[WUHPH�VKRUWDJH�RI�
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KRXVLQJ��EXW�XQIRUWXQDWHO\�UHVXOWHG�LQ�DQ�XQDYRLGDEOH�ODFN�RI�À�DLU�DQG�RULJLQDOLW\�ZKLFK�KDG�

EHHQ�SUHYDOHQW�LQ�FODVVLFDO�DUFKLWHFWXUH���0DVV�SURGXFWLRQ�SHUPLWWHG�EXLOGLQJV�WR�H[KLELW�DQ�

XQSUHFHGHQWHG�VFDOH�DQG�FRXOG�EH�µSOXJJHG�LQWR¶�LWV�FRQWH[W��DQG�LQ�WKLV�UHVSHFW�UHMHFWLQJ�

WKHRULHV� RQ� URRWHGQHVV� �.QHYLWW�� ������ ����� � ,Q� �����+HUPDQ�%DKU� EHFDPH� DZDUH� WKDW�

VRFLHW\�QHHGHG�WR�H[SHULHQFH�FKDQJH�LQ�WKH�IRUP�RI�µHPSWLQHVV¶���%DKU�³DGYRFDWHG�D�QHZ�

EHJLQQLQJ��EDVHG�XSRQ�WKH�UHMHFWLRQ�RI� WKH�ROG´� WKXV�HPEUDFLQJ� WKH�VHQVH�RI� LQQRYDWLRQ��

ZKLFK�ZDV�XELTXLWRXV�RI�WKDW�HUD��+H\QHQ��������������&URVE\�EHOLHYHG�WKDW�SUHGRPLQDQW�

XQGHUO\LQJ�NH\�HOHPHQWV�RI�WKH�PRGHUQ�PRYHPHQW��VXFK�DV�³PDQ�LV�DW�WKH�FHQWUH��ELJJHU�LV�

EHWWHU��KLVWRU\�LV�EXQN�DQG�WKH�FLW\�LV�HYLO´��JXDUDQWHHG�WKH�IXUWKHU�GHSUHGDWLRQ�RI�WKH�XUEDQ�

HQYLURQPHQW��.QHYLWW������������� �&LWLHV�ZHUH�FDUYHG�XS� WR�DFFRPPRGDWH� ODUJH�URDGV� WR�

DOORZ�IRU�XQLYHUVDO�PRELOLW\�DQG�WKH�GHYHORSPHQW�RI�VN\VFUDSHUV�EHFDXVH�µELJJHU�ZDV�VHHQ�

DV�EHLQJ�EHWWHU¶��.QHYLWW�������������

%XLOGLQJV� EHFDPH� µORRN� DOLNH¶� DQG� FLWLHV� ORVW� WKHLU� FKDUDFWHU� DQG� VFDOH� �:HOOV�� ������ �����

5DWLRQDOLVDWLRQ�DQG�VLPSOL¿�FDWLRQ�RI�IRUP�UHVXOWHG�LQ�ZKDW�)UDQN�/OR\G�:ULJKW�FDOOHG�³FRI¿�QV�

IRU� OLYLQJ´� �:HOOV�� ����������ZKLFK� KDG� OLWWOH� FRQQHFWLRQ�ZLWK� WKH�VXUURXQGLQJV�DQG�ZHUH�

HQYLURQPHQWDOO\�GHVWUXFWLYH�� �&ODVVLFDO�SULQFLSOHV�ZHUH�DEDQGRQHG�DQG�SUHFHGHQW� LQ�DQ\�

IRUP�DYRLGHG���7KLV�UHVXOWHG�LQ�³URRWOHVV�WKHRULHV�RI�SURSRUWLRQ�DQG�VFDOH��RI�FRPSRVLWLRQ�

DQG�IRUP´��:HOOV�������������ZKLFK�VHW�WKH�VFHQH�IRU�PRGHUQLW\¶V�GHPLVH��+H\QHQ��������

����� � ,Q� 0DUWLQ� +HLGHJJHU¶V� OHFWXUH� WLWOHG� µ%XLOGLQJV�� 'ZHOOLQJ�� 7KLQNLQJ¶� KH� VWDWHG� WKDW�

0RGHUQ�$UFKLWHFWXUH� UHVXOWHG� LQ� VRFLDO� SUREOHPV�VXFK�DV� ³KRPHOHVVQHVV´�DQG�D� VRFLHW\�

ZKLFK� QR� ORQJHU� NQHZ� KRZ� WR� µGZHOO¶� �+H\QHQ�� ������ ����� � 0DQ\� FULWLFV� RI� WKH�0RGHUQ�

0RYHPHQW�EHOLHYHG�WKDW�WKH�IXQFWLRQDO��PRGHUQ�EXLOGLQJV�ZKLFK�VZHSW�WKH�:HVWHUQ�:RUOG�

DW�WKH�EHJLQQLQJ�RI�WKH�����¶V�ZHUH�HPSW\�DQG�PHDQLQJOHVV�VKHOOV��7KHRGRU�$GRUQR�FLWHG�

LQ�+H\QHQ��������������

�³0RGHUQ�LQGLYLGXDOV�H[SHULHQFH�WKHPVHOYHV�DV�µURRWOHVV¶��WKH\�DUH�QRW�LQ�KDUPRQ\�

ZLWK�WKHPVHOYHV�DQG�WKH\�ODFN�WKH�VHOI�HYLGHQW�IUDPH�RI�UHIHUHQFH�RI�QRUPV�DQG�

IRUPV�WKDW�RQH�KDV�LQ�VRFLHW\�ZKHUH�WUDGLWLRQ�SUHYDLOV�´��+H\QHQ�����������

1RUEXUJ�6FKXOW]� FRQVLGHUHG� WKHVH� VRFLDO� SUREOHPV� WR� EH� FDXVHG� E\� WKH� IXQFWLRQDOLVW�

DUFKLWHFWXUH�RI�WKH�WLPH�DQG�WKH�IDFW�WKDW�WKH�PRGHUQ�PRYHPHQW��VSHFL¿�FDOO\�WKH�LQWHUQDWLRQDO�
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VW\OH��HYDGHG�WKH�IXQGDPHQWDO�WDVN�RI�DUFKLWHFWXUH���7KLV�FRQVLVWHG�RI�PDNLQJ�WKH�JHQLXV�

ORFL�RI�WKH�VLWH�YLVLEOH�DQG�HPSKDVLVLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�SODFH���1RUEXUJ�

6FKXOW]�VDZ�WKHVH�SUREOHPV�DV�EHLQJ�RI�D�WHPSRUDU\�QDWXUH��+H\QHQ��������������&KULVWRSKHU�

$OH[DQGHU� UHJDUGHG�PRGHUQLW\� DV� D�� ³VRUW� RI� WHPSRUDU\� DEHUUDWLRQ�� DV� WKRXJK� KXPDQLW\�

KDG�JRQH�RII�FRXUVH�DQG�KDG� WR�EH�SHUVXDGHG� WR�FDVW�DVLGH� WKLV�KHUHV\�DQG�EDVH� LWVHOI�

RQFH�PRUH�RQ�D�KROLVWLF�ZRUOG�YLHZ���,Q�PRVW�FXOWXUHV�XS�WR�DERXW�������KH�DUJXHV��D�ZRUOG�

YLHZ�SUHYDLOHG�E\�ZKLFK�PDQ�DQG�WKH�XQLYHUVH�ZHUH�VHHQ�DV�PRUH�RU�OHVV�LQWHUUHODWHG�DQG�

LQVHSDUDEOH���0RGHUQLW\��SHUKDSV�XQZLVHO\��GHSDUWHG�IURP�WKDW�LGHD�´��&KULVWRSKHU�$OH[DQGHU�

FLWHG�LQ�+H\QHQ�����������

³7KH�,QGXVWULDO�5HYROXWLRQ�XVKHUHG�LQ�PDQ¶V�DELOLW\�WR�PDQXIDFWXUH�DOO�KLV�PDWHULDO�

QHHGV�DQG�WR�FRQWURO�KLV�HQYLURQPHQW��7KH�DFKLHYHPHQW�RI�VXFK�DLPV��KRZHYHU��

FDQQRW�EH�PDGH�ZLWKRXW�FRVW�� WKH�FRVW��ZKLFK�ZH�DUH�KHLUV� WR��KDV�EHHQ� WKDW�

WKH�WZHQWLHWK�FHQWXU\�PDQ��IDU�IURP�H[HUFLVLQJ�WRWDO�PDVWHU\�RYHU�LQGXVWU\�DQG�

WHFKQRORJ\�� KDV� KDG� WR� VXFFXPE� WR� FRQWURO� E\� WHFKQRORJ\� LWVHOI�´� �.QHYLWW�� &��

���������

,Q�WKH�ODWH���WK�&HQWXU\�WKH�,QGXVWULDO�5HYROXWLRQ�PDGH�D�JUHDW�LPSDFW�RQ�WKH�EXLOGLQJ�LQGXVWU\���

7KH�,QGXVWULDO�5HYROXWLRQ�DOORZHG�IRU�QHZ�WHFKQRORJLHV�DQG�PDWHULDOV��VXFK�DV�JODVV��FDVW�

LURQ�DQG�VWHHO��ZKLFK�ZHUH�XWLOLVHG�WR�FRQVWUXFW�VWUXFWXUHV�RI�XQLPDJLQDEOH�VL]H�DQG�IRUP���

$UFKLWHFWV�DQG�HQJLQHHUV�ZHUH�HPSOR\HG�WR�EXLOG�WXQQHOV��EULGJHV�DQG�KLJKZD\V�WR�FDWHU�IRU�

WKH�LQFUHDVLQJ�DPRXQW�RI�SXEOLF�LQIUDVWUXFWXUH��DV�ZHOO�DV�SULYDWHO\�RZQHG�YHKLFOHV��ZKLFK�

XOWLPDWHO\�UHVXOWHG�LQ�XUEDQ�VSUDZO�DQG�GLVMRLQWHG�FLWLHV��+DZNHV������������

7KH� ,QGXVWULDO� 5HYROXWLRQ� DQG� VXEVHTXHQW� WHFKQRORJLFDO� DGYDQFHPHQWV� DOORZHG� IRU� WKH�

FRQVWUXFWLRQ�DQG�XVH�RI�EXLOGLQJV�ZKLFK�ZHUH�WDOOHU� WKDQ�IRXU�VWRU\�ZDON�XSV��UHVXOWLQJ� LQ�

WKH�GHYHORSPHQW�RI�VN\VFUDSHUV���0RGHUQ��JODVV�DQG�VWHHO�VN\VFUDSHUV�JHQHUDOO\�UHMHFWHG�

QRWLRQV�RI�ELRFOLPDWLF�GHVLJQ�DQG�UHJLRQDOLVP���$Q�H[DPSOH�RI�WKLV�LV�0LHV�YDQ�GHU�5RKH�

DQG�3KLOLS�-RKQVRQV¶�6HDJDP�%XLOGLQJ��������LQ�1HZ�<RUN�&LW\��¿�J����������7KH�HOHFWULFDO�

HOHYDWRU�PDGH� LW� SRVVLEOH� IRU� VN\VFUDSHUV� WR� EH� DFFHSWHG� E\� WKH� SXEOLF� DQG�DOVR� OHG� WR�

VHDOHG�LQWHUQDO�HQYLURQPHQWV��.QHYLWW��������������2WKHU�WHFKQLFDO�DGYDQFHPHQWV�ZHUH�YLWDO�

IRU�WKH�GHYHORSPHQW�RI�VN\VFUDSHUV��VXFK�DV�HOHFWULF�OLJKWLQJ�ZKLFK�PDGH�LW�SRVVLEOH�WR�XVH�
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WKH�EXLOGLQJ�DIWHU�GD\OLJKW�KRXUV�DQG�DOORZHG� IRU�HI¿�FLHQW�XVH�

RI�GHHSHU�À�RRU�SODQV���,Q�WKLV�UHJDUG�LQKLELWLQJ�QDWXUDO�GD\OLJKW�

WR�HQWHU� WKH�EXLOGLQJ�DQG�ZDVWLQJ� ODUJH�DPRXQWV�RI�HOHFWULFLW\���

6N\VFUDSHUV� KDG� WR� EHFRPH� VHDOHG�� FRQWUROOHG� HQYLURQPHQWV�

PRVWO\� GXH� WR� WKH� SUREOHPV� FDXVHG� E\� DLU� HQWHULQJ� DW� WKH�

HQWUDQFH� OHYHO�ZKLFK� WXUQHG� WKH� OLIW�DQG�YHQWLODWLRQ�VKDIWV� LQWR�

³YHUWLFDO�ZLQG�WXQQHOV´��.QHYLWW�������������7KHUHIRUH�UHYROYLQJ�

GRRUV� ZHUH� XVHG� WR� FUHDWH� D� µVHDOHG� EXLOGLQJ¶� ZLWK� OLWWOH� DLU�

PRYHPHQW�DQG�YHQWLODWLRQ��FRQVHTXHQWO\��UHVXOWLQJ�LQ�WKH�QHHG�

IRU�DLU�FRQGLWLRQLQJ���&KULVWRSKHU�'D\�ODEHOOHG�WKHVHV�VWUXFWXUHV�

DV�³(QHUJ\�H[SHQVLYH�VLFNQHVV�LQFXEDWRUV´��'D\��������������$V�

WKH�EXLOGLQJV�EHFDPH� WDOOHU�� WKH�FRQVWUXFWLRQ�PHWKRGV�DOWHUHG�

IURP� ORDG� EHDULQJ� EULFNZRUN� WR� OLJKWHU� VWHHO� IUDPHZRUNV� DQG�

JODVV�VR�DV�WR�UHGXFH�WKH�ORDG�RQ�WKH�IUDPH�DQG�IRXQGDWLRQV���

7KH�ORVV�RI�PDVV�UHVXOWHG� LQ� ORVV�RI�WKHUPDO�FDSDFLW\�DQG�DFFRUGLQJO\�WKHUH�ZDV�D�QHHG�

IRU� DUWL¿�FLDO� KHDWLQJ� DQG� FRROLQJ� �.QHYLWW�� ������ ����� �&RQVHTXHQWLDOO\�� WKH� RFFXSDQWV� RI�

WKH�EXLOGLQJV�EHFDPH�GLVFRQQHFWHG�DQG�XQDZDUH�RI�WKHLU�GLVDVWURXV�HIIHFW�RQ�WKH�QDWXUDO�

HQYLURQPHQW��ZKLOH�H[SORLWLQJ�QRQ�UHQHZDEOH�UHVRXUFHV���

7KH�LQWHUQDWLRQDO�VW\OH�ZDV�D�PDMRU�DUFKLWHFWXUDO�VW\OH�RI�WKH�����V�����V���7KH�WHUP�XVXDOO\�

UHIHUUHG�WR�WKH�EXLOGLQJV�DQG�DUFKLWHFWV�EHIRUH�:RUOG�:DU�,,�GXULQJ�WKH�LQÀ�XHQWLDO�\HDUV�RI�

0RGHUQLVP���3KLOOLS�-RKQVRQ�DQG�5XVVHOO�+LWFKFRFN� LGHQWL¿�HG�FKDUDFWHULVWLFV�ZKLFK�ZHUH�

FRPPRQ�LQ�0RGHUQLVP�WKURXJKRXW�WKH�ZRUOG��ZKLFK�LQFOXGHG�D�UDGLFDO�VLPSOL¿�FDWLRQ�RI�IRUP��

D�UHMHFWLRQ�RI�RUQDPHQW��DQ�DGRSWLRQ�RI�JODVV��KRQHVW�H[SUHVVLRQ�RI�FRQVWUXFWLRQ��DFFHSWDQFH�

RI� LQGXVWULDOLVHG�PDVV�SURGXFWLRQ�DQG� WKH� UHSUHVHQWDWLRQ� RI� WKH�PDFKLQH� DHVWKHWLF��7KH�

,QWHUQDWLRQDO�6W\OH�FRXOG�EH�DSSOLHG�DQ\ZKHUH�LQ�WKH�ZRUOG�DQG�LQ�WKLV�UHVSHFW�H[DVSHUDWHG�

LVVXHV�RI�URRWOHVV��XQFRQWH[WXDO�DQG�XQFOLPDWLFDOO\�UHVSRQVLYH�DUFKLWHFWXUH���$UFKLWHFWV�RI�

WKH�0RGHUQ�0RYHPHQW�UHMHFWHG�DQ\�QRWLRQ�RI�QDWLRQDO�RU�UHJLRQDO�LGHQWLW\��ZKLFK�UHVXOWHG�LQ�

URZ�DIWHU�URZ�RI�XQRULJLQDO�JODVV�ER[HV�ZKLFK�QHHGHG�WR�EH�DUWL¿�FLDOO\�KHDWHG�DQG�FRROHG���

7KLV�ZDVWHG�ODUJH�DPRXQWV�RI�HQHUJ\��VHSDUDWHG�PDQ�IURP�QDWXUH�DQG�UHVXOWHG�LQ�XQKHDOWK\�

DQG�XQFRPIRUWDEOH�OLYLQJ�DQG�ZRUNLQJ�FRQGLWLRQV��:HOOV��������������)XUWKHUPRUH��1RUEXUJ�

6FKXO]�EHOLHYHG�WKDW�WKH�PRGHUQ�HQYLURQPHQW�H[SUHVVHG�V\PSWRPV�RI�ORVV�RI�SODFH�

)LJ���������SKRWRJUDSK�

RI�WKH�6HDJUDP�EXLOGLQJ��

�6RXUFH��KWWS���ZZZ�

VN\VFUDSHU�RUJ�������
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³/RVW� LV� WKH�VHWWOHPHQW�DV�D�SODFH� LQ�QDWXUH�� ORVW�DUH� WKH�XUEDQ� IRFL�DV�SODFHV�

IRU�FRPPRQ� OLYLQJ�� ORVW� LV� WKH�EXLOGLQJ�DV�D�PHDQLQJIXO� VXE�SODFH�ZKHUH�PDQ�

PD\� VLPXOWDQHRXVO\� H[SHULHQFH� LQGLYLGXDOLW\� DQG� EHORQJLQJ�� � /RVW� LV� DOVR� WKH�

UHODWLRQVKLS�WR�HDUWK�DQG�VN\���0RVW�PRGHUQ�EXLOGLQJV�H[LVW�LQ�D�³QRZKHUH´��WKH\�

DUH�QRW�UHODWHG�WR�D�ODQGVFDSH�DQG�DUH�QRW�WR�D�FRKHUHQW��XUEDQ�ZKROH��EXW�OLYH�

WKHLU� DEVWUDFW� OLIH� LQ� D� NLQG� RI�PDWKHPDWLFDO�WHFKQRORJLFDO� VSDFH�ZKLFK� KDUGO\�

GLVWLQJXLVKHV�EHWZHHQ�XS�DQG�GRZQ�´��1RUEXUJ�6FKXO]������������

/H� &RUEXVLHU�� 2QH� RI� WKH� SURPLQHQW� OHDGHUV� LQ� WKH�

0RGHUQ�0RYHPHQW�� FRLQHG� WKH� SKUDVH� ³PDFKLQHV� IRU�

OLYLQJ´��+DSSDXI�������������ZDV�NQRZQ�DV�D�FODVVLFDO�

IXQFWLRQDOLVW�� �+H�GHVLJQHG�EXLOGLQJV� E\� IROORZLQJ� WKH�

VWULFW� UXOHV�RI� WKH� ,QWHUQDWLRQDO�6W\OH� �HVSHFLDOO\� LQ�KLV�

HDUO\�ZRUNV��ZKLFK�UHVXOWHG�LQ�ZKLWH�ZDVKHG��JHRPHWULF��

VLPSOH�DQG�VWDUN�DUFKLWHFWXUH���/H�&RUEXVLHU��OLNH�$DOWR��

NQHZ�WKH�EHQH¿�WV�RI�XQLWLQJ�PDQ�DQG�QDWXUH���+H�EHOLHYHG�

WKDW� WKLV� FRXOG� EH� DFKLHYHG� WKURXJK� DUFKLWHFWXUH� E\�

IROORZLQJ�PDWKHPDWLFDO� ODZV�VHHQ� LQ� WKH�KXPDQ�ERG\�

DQG� QDWXUH�� ZKLFK� KH� HPSKDVLVHG� E\� GHYHORSLQJ� RI�

WKH�0RGXODU�VFDOH��¿�J�����������7KH�9LOOH�6DYR\H�������

���� �¿�J� ������� LV� D� SULPH� H[DPSOH� RI� WKH� XVH� RI� WKH�

0RGXODU�� ZKLFK� FRQYH\V� UDWLRQDO� IRUP�� JHRPHWU\� DQG�

RUGHU��ZKLFK�/H�&RUEXVLHU�EHOLHYHV� LV� IRXQG�LQ�QDWXUH�

DQG� LQ� WKLV� UHJDUG� FRQQHFWHG� WKH� QDWXUDO� ZRUOG� DQG�

LQKDELWDQWV���7KH�KRXVH�ZDV�EXLOW�IRU�PDVV�SURGXFWLRQ�

DQG�/H�&RUEXVLHU�EHOLHYHG�WKDW�LW�LV�D�³PDFKLQH�IRU�OLYLQJ´�

ZKLFK��OLNH�D�SURGXFW�RI�QDWXUDO�VHOHFWLRQ��ZRXOG�ZRUN�DV�

HIIHFWLYHO\�DV�SRVVLEOH��0HQLQ���������������&ULWLFV�KDYH�

FRPSDUHG�WKH�KRXVH�WR�DQ�³XQHDUWKO\�PDFKLQH´�ZKLFK�

LV�SRLVHG�RQ�LWV�SLORWLV��UHDG\�IRU�OLIW�RII���7KH�PDFKLQH�

OLNH�V\PEROLVP� LV� IXUWKHU�HYLGHQW� LQ� WKH�VWULS�ZLQGRZV�

WKDW�JLYH�WKH�LPSUHVVLRQ�WKDW�WKH�HQYLURQPHQW�LV�EHLQJ�

)LJ���������D�SKRWRJUDSK�RI�9LOOH�

6DYR\H�LOOXVWUDWLQJ�/H�&RUEXVLHU¶V�

XVH�RI�UDWLRQDOLVHG�IRUP�

�6RXUFH��*ODQFH\������������

)LJ�� ������� DQ� LOOXVWUDWLRQ� RI� /H�

&RUEXVLHU¶V� µ'RP�LQR¶� SDUDGLJP�

H[SUHVVHG�KLV�SUHRFFXSDWLRQ�ZLWK�

WKH�PRGXODU�DQG�PDVV�SURGXFWLRQ�

XVLQJ�VWHHO�DQG�FRQFUHWH��6RXUFH��

.QHYLWW������������

)LJ���������D�SKRWRJUDSK�RI�

WKH�9LOOH�6DYR\H¶V�URRI�JDUGHQ�

DQG�SUHGRPLQDQW�XVH�RI�JODVV�

�6RXUFH��0HQLQ������������
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YLHZHG� IURP�D� IDVW�PRYLQJ�FDU�RU�DOWHUQDWLYHO\�� IURP�)LUVW�:RUOG�:DU�SURWHFWLYH�EXQNHUV�

�)DUPHU��������������

,Q�WKH�9LOOH�6DYR\H������������QDWXUH�ZDV�LQWURGXFHG�LQ�D�PRUH�FHUHEUDO�PDQQHU��³WKURXJK�

JDPHV�DQG�DOOXVLRQV´�DV�/H�&RUEXVLHU�GHSHQGHG�KHDYLO\�RQ�JHRPHWU\�WR�FRQMXUH�QDWXUH���

7KLV�LV�DSSDUHQW�LQ�KLV�XVH�RI�URRI�JDUGHQV��JODVV�ZKLFK�IDFLOLWDWHV�WKH�EOXUULQJ�RI�ERXQGDULHV��

FRQFUHWH�ZKLFK�KH�IHOW�ZDV�D�QDWXUDO�PDWHULDO�DQG�IUDPHG�YLHZV�RI�QDWXUDO�ODQGVFDSHV��¿�J��

������� �0HQLQ�� ������������ �+RZHYHU�� WKH�&KDSHO�RI�1RWUH�'DPH�GX�+DXW�DW�5RQFKDPS�

�������FRQQHFWHG�PDQ�DQG�QDWXUH�LQ�D�PRUH�GLUHFW�ZD\���7KLV�LV�FOHDU�E\�WKH�XVH�RI�RUJDQLF�

IRUP��WKH�FUDE�VKHOO�OLNH�URRI�DQG�WKH�V\PEROLF�UHSUHVHQWDWLRQ�RI�WKH�IHPDOH�ERG\��¿�J�����������

)XUWKHUPRUH�� /H�&RUEXVLHU� FHOHEUDWHG�ZDWHU�� ZKLFK�ZDV� VHHQ� WR� EH� V\PEROLFDOO\� OLQNHG�

ZLWK�7KH�9LUJLQ�0DU\���+H�DFKLHYHG�WKLV�E\�GHVLJQLQJ�JDUJR\OHV��ZKLFK�ZHUH�VKDSHG�OLNH�

DEVWUDFWHG�EUHDVWV�DQG�WKH�UDLQZDWHU�ZDV�VWRUHG�LQ�D�ZRPE�OLNH�IRUP�FLVWHUQ���7KH�H[WHUQDO�

ZDOO�RI�WKH�FKXUFK�SURWUXGHV�DW�WKH�SRLQW�RI�WKH�FLVWHUQ��ZKLFK�LV�UHPLQLVFHQW�RI�D�ZRPDQ¶V�

SUHJQDQW�VWRPDFK���5RXJK�SODVWHU�LV�XVHG�RQ�WKH�ZDOOV�ZKLFK�FDQ�EH�OLNHQHG�WR�WKH�VNLQ�RI�

D�ZRPDQ��0HQLQ��������������¿�J�����������/H�&RUEXVLHU�GHVLJQHG�WKH�FKXUFK�WR�IXQFWLRQ�DV�D�

VXQGLDO�PDUNLQJ�WLPH�DQG�WKH�UK\WKPV�RI�QDWXUH��WKHUHIRUH�FDXVLQJ�WKH�PDQ�PDGH�VWUXFWXUH�

WR�EHFRPH�SDUW�RI�WKH�QDWXUDO�HQYLURQPHQW���7KH�&KDSHO�DW�5RQFKDPS�LV�D�PRYH�DZD\�IURP�

/H�&RUEXVLHU¶V�LQIDPRXV�PDFKLQH�DHVWKHWLF�WR�D�PRUH�VLWH�VSHFL¿�F�UHVSRQVH���+H�SHUFHLYHG�

WKH�JHQLXV�ORFL�DV�GHYHORSLQJ�IURP�WKH�VLWH¶V�RYHUZKHOPLQJ�KLVWRULFDO�OHJDF\�DV�D�SODFH�RI�

ZRUVKLS���,Q�WKLV�FDVH�/H�&RUEXVLHU�XVHG�V\PEROLVP�WR�UHÀ�HFW�WKH�µPHDQLQJ¶�RI�WKH�SODFH�E\�

LQFRUSRUDWLQJ�WKH�LPDJH�RI�D�QXQV�FDS�LQ�WKH�URRI�RI�WKH�GHVLJQ�

)LJ���������3KRWRJUDSK�RI�WKH�&KDSHO�DW�5RQFKDPS��

H[SUHVVLQJ�/H�&RUEXVLHU¶V�XVH�RI�RUJDQLF�IRUP�DQG�

WH[WXUHV��6RXUFH��0HQLQ�����������

)LJ���������3KRWRJUDSK�RI�WKH�WH[WXUHG�

SODVWHU�DQG�UHIHUHQFH�WR�WKH�IHPDOH�

ERG\��6RXUFH��0HQLQ�����������
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³7KH�JUHDW� WXUQLQJ�SRLQW��KRZHYHU��FDPH�ZLWK� WKH�FKXUFK�RI�5RQFKDPS���+HUH�

WKH�SV\FKRORJLFDO�GLPHQVLRQV�RI�DUFKLWHFWXUH�UHWXUQ�ZLWK�IXOO�IRUFH����,Q�IDFW�WKH�

EXLOGLQJ�KDV�EHFRPH�D�WUXH�FHQWUH�RI�PHDQLQJ�DQG�D�µJDWKHULQJ�IRUFH¶��DV�9LQFHQW�

6FXOO\�VDLG�ZLWK�¿�QH�LQWXLWLYH�XQGHUVWDQGLQJ�´��1RUEXUJ�6FKXO]������������

�

7KLV�µWUDQVQDWLRQDO¶�VW\OH�ZKLFK�/H�&RUEXVLHU�HPSOR\HG�LQ�KLV�SLRQHHULQJ�GHVLJQV�ZDV�PHW�

ZLWK�GLVSDUDJHPHQW�DQG�ZDV�YLHZHG�DV�DQ�DUFKLWHFWXUH�³ZLWKRXW�ERDUGHUV´��+DSSDXI��������

����DV�WKH�GHVLJQ�VROXWLRQV�ZHUH�XQFRQFHUQHG�ZLWK�FOLPDWH��ORFDWLRQ�DQG�VLWH���7KLV�QRWLRQ�

ZDV�FULWLFLVHG�E\�PDQ\�DV�LW�JHQHUDOO\�UHVXOWHG�LQ�VWDUN��VWHULOH�DQG�LQKXPDQH�DUFKLWHFWXUH��

ZKLFK�H[SUHVVHG�OLWWOH�FXOWXUDO�RU�UHJLRQDO�LGHQWLW\���,Q�WKH�ODWH�����¶V�DQG�HDUO\�����¶V��$OYDU�

$DOWR��DQ�LQÀ�XHQWLDO�)LQQLVK�DUFKLWHFW��EHJDQ�WR�ZLWKGUDZ�IURP�WKH�LQKXPDQH��GLVFRQQHFWHG�

QDWXUH� RI� WKH� ,QWHUQDWLRQDO� 6W\OH�� � +H� VDZ� WKDW� WKH� WKLQ�ZDOOHG�� JODVV� EXLOGLQJV�ZLWK� À�DW�

FRQFUHWH�URRIV�ZDV�LQDSSURSULDWH�IRU�)LQODQG¶V�FOLPDWH�DQG�WKHUHIRUH�EHJDQ�XVLQJ�WUDGLWLRQDO�

PHWKRGV� DQG�PDWHULDOV��PDNLQJ� KLP� D� µQDWLRQDOLVWLF¶� DUFKLWHFW� �)DUPHU�� ������ ������ � +H�

DFWHG�DV�D�SURWHFWRU�DJDLQVW�PHFKDQLVDWLRQ�ZKLFK�KH�EHOLHYHG�ZRXOG�³VWUDQJOH�WKH�LQGLYLGXDO�

DQG� RUJDQLFDOO\� KDUPRQLRXV� OLIH´� �0HQLQ�� ������ ���� �$DOWR� DVVXPHG� D� VLJQL¿�FDQW� UROH� LQ�

LQÀ�XHQFLQJ�DUFKLWHFWV�ZKR�ZHUH�FRQVFLRXV�RI�WKH�LPSRUWDQFH�RI�FRQQHFWLQJ�PDQ�DQG�QDWXUH�

DQG�IRUPHG�D�SLYRWDO�SRLQW�GXULQJ�WKH�0RGHUQ�0RYHPHQW��7KHUHIRUH�LW�LV�HVVHQWLDO�WR�VWXG\�

$DOWR¶V�DUFKLWHFWXUDO�WKHRULHV�DQG�GHVLJQV�ZLWKLQ�WKLV�OLWHUDWXUH�UHYLHZ�ZKLFK�IRFXVHV�RQ�WKH�

FRQQHFWLRQ�EHWZHHQ�PDQ�DQG�WKH�HQYLURQPHQW�

$OYDU�$DOWR�EHOLHYHG�WKDW��³WKH�SXUSRVH�RI�D�EXLOGLQJ�LV�WR�DFW�DV�DQ�LQVWUXPHQW�WKDW�

FROOHFWV�DOO�WKH�SRVLWLYH�LQÀ�XHQFHV�LQ�QDWXUH�IRU�PDQ¶V�EHQH¿�W��ZKLOH�VKHOWHULQJ�KLP�

IURP�WKH�XQIDYRXUDEOH�LQÀ�XHQFHV�WKDW�DSSHDU�LQ�QDWXUH��)RU�WKLV�UHDVRQ�KH�GUHZ�

OLJKW��VXQ�DQG�JUHHQHU\�LQWR�WKH�KHDUW�RI�WKH�LQWHULRU�VSDFH�´��0HQLQ����������

$DOWR�XVHG�V\PEROLVP�WR�GUDZ�QDWXUH�LQGRRUV�E\�LQFRUSRUDWLQJ�RUJDQLF�IRUPV�DQG�QDWXUDO�

PDWHULDOV�� � +H� EHOLHYHG� WKDW� QDWXUH� LV� D� ³ODVWLQJ� V\PERO� RI� IUHHGRP´� �0HQLQ�� ������ ����

DQG�WKHUHIRUH�VKRXOG�PDNH�XS�WKH�EDVLV�RI�DUFKLWHFWXUH���,W�ZDV�IRU�WKLV�UHDVRQ�WKDW�$DOWR�

H[SHULPHQWHG�ZLWK�ZRRG��ZKLFK�KDG�EHHQ�XVHG� LQ�1RUGLF� YHUQDFXODU�DUFKLWHFWXUH� IRU� LWV�

KHSDWLF�ZDUPWK��¿�J�����������$DOWR�UHFRJQLVHG�WKH�FRQQRWDWLRQ�EHWZHHQ�WKH�XVH�RI�ZRRG�DV�

D�PDWHULDO�DQG�LWV�VHQWLHQW�FKDUDFWHULVWLFV��À�H[LELOLW\�DQG�FORVHQHVV�WR�QDWXUH���7KLV�FDQ�EH�
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VHHQ�DV�D� UHDFWLRQ� WRZDUGV� WKH�SRSXODU�PDWHULDOV�XVHG�

GXULQJ�WKH�0RGHUQ�0RYHPHQW��VXFK�DV�VWHHO�DQG�FRQFUHWH��

ZKLFK�KH�EHOLHYHG�UHVWULFWHG�PDQNLQG��0HQLQ��������������

7KH�V\PEROLF�XVH�DQG�SUDFWLFDO�XWLOLVDWLRQ�RI�ZRRG�DV�D�

PDWHULDO�FDQ�EH�VHHQ�LQ�9XRNVHQQLVND�FKXUFK���������¿�J��

�������� �$DOWR�FUHDWHG�WKH�IHHOLQJ�RI�EHLQJ�VXEVXPHG�E\�

³SVHXGR�QDWXUDO� IRUP´�� ZLWK� WKH� WUHH�OLNH� PXOOLRQV�� WKH�

WLPEHU� FHLOLQJ�ZKLFK� DVVLVWHG� LQ� DFRXVWLF� IXQFWLRQV� DQG�

WKH� V\PEROLF� UHPLQLVFHQFH� RI� OLJKW� SHQHWUDWLQJ� WKURXJK�

WUHHV����$DOWR�GHVLJQHG�WKH�ZLQGRZV�VR�WKDW�WKH\�DUH�DOO�

XQLTXHO\�VL]HG�DQG�SODFHG��JLYLQJ�WKH�QDWXUDO�OLJKW�D�VHQVH�

RI�PDWHULDOLW\��¿�J�����������³,Q�WKLV�ZD\�$DOWR�PD\�EH�VDLG�WR�

LPLWDWH�WKH�D�JHRPHWULF�IRUP�RI�WKH�WUHHV�LQ�RUGHU�WR�UHFDOO�

WKH�IRUP�DQG�TXDOLW\�RI�OLJKW�SHQHWUDWLQJ�GHHS�IRUHVWV�IURP�

DERYH´��0HQLQ���������������

7KH�XVH�RI�WLPEHU�DQG�VXQOLJKW�DV�D�PDWHULDO�LV�DOVR�FOHDU�

LQ�9LOOD�0DLUHD� ��������� �¿�J�� ��������� �7KLV� LV� YLVLEOH� DW�

WKH� HQWUDQFH� ZKHUH� WKH� YHUWLFDO� WLPEHU� PHPEHUV� FDVW�

VKDGRZV�� JLYLQJ� WKH� LPSUHVVLRQ� WKDW� RQH� LV� HQWHULQJ� D�

IRUHVW��¿�J������������6WUXFWXUDO�VWHHO�FROXPQV�DUH�VFDWWHUHG�

LQ�SDLUV�DW�UHJXODU�LQWHUYDOV�DQG�DUH�ERXQG�LQ�UDWWDQ�DORQJ�

WKH�VWDLUFDVH��ZKLFK�UHÀ�HFWV�WKH�LPDJH�RI�VLOYHU�ELUFK�WUHHV�

�¿�J�� ��������� � 7KLV� ZDV� RULJLQDOO\� LQVSLUHG� E\� -DSDQHVH�

EDPERR�VFUHHQV��:HVWRQ������������� �7KH�PRGHUQ�DJH�

KDV� EHHQ�HPSKDVLVHG�ZLWK� ODUJH�ZLQGRZV�DQG�QDXWLFDO�

KDQGUDLOV��ZKLFK�LV�MX[WDSRVHG�ZLWK�WKH�TXDOLW\�RI�D�IRUHVW�

GXH� WR� LWV� WLPEHU� VWUXFWXUDO� PHPEHUV�� EOHDFKHG� EHHFK�

À�RRUV�DQG�SLQH�FHLOLQJV��¿�J������������7KLV�KDV�SURGXFHG�

D�³VRSKLVWLFDWHG�SULPLWLYH�LQWLPDF\��D�UHLQWHUSUHWDWLRQ�RI�D�

WUDGLWLRQDO�KRPH�IRU�WKH�IRUHVW´��)DUPHU���������������

)LJ��������3KRWRJUDSK�RI��

WUDGLWLRQDO�1RUGLF�DUFKLWHFWXUH�

H[SUHVVLQJ�WKH�XVH�RI�WLPEHU�

�6RXUFH��:HVWRQ�����������

)LJ���������3KRWRJUDSK�RI��WKH�

LQWHULRU�RI�9XRNVHQQLVND�&KXUFK�

�6RXUFH��0HQLQ������������

)LJ���������3KRWRJUDSK�

RI��WKH�LUUHJXODU�ZLQGRZV�RI�

WKH�9XRNVHQQLVND�&KXUFK�

�6RXUFH��:HVWRQ������������
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$DOWR�LQVWLQFWLYHO\�NQHZ�WKDW�OLYLQJ�DQG�ZRUNLQJ�VSDFHV�ZKLFK�DVVRFLDWHG�ZLWK�QDWXUH�SURGXFHG�

SV\FKRORJLFDO�DQG�PDWHULDO�KHDOWK��0HQLQ��������������+H�WKHUHIRUH�IRXQG�LW�QHFHVVDU\�WR�

EOXU�WKH�ERXQGDULHV�EHWZHHQ�EXLOGLQJV�DQG�WKH�HQYLURQPHQW�DQG�EHOLHYHG�WKDW�WKH�³RXWVLGH�

VKRXOG� LQKDELW� WKH� LQWHULRU� RI� WKH� EXLOGLQJV´� �0HQLQ�� ������ ����� �$DOWR� DFKLHYHG� WKLV� E\�

PDQLSXODWLQJ�KH�EXLOW�IRUP�E\�LQFRUSRUDWLQJ�FRXUW\DUG�VSDFHV���+H�VWXGLHG�WKHVH�EXLOGLQJ�

IRUPV�LQ�WKH�YHUQDFXODU�3RPSHLDQ�KRXVHV�ZKLFK�SRVVHVVHG�DQ�DWULXP�JDUGHQ��¿�J������������

$DOWR�EHOLHYHG� WKDW� WKHVH�DWULXP�KRXVHV� IXQFWLRQHG�DV�D�PHFKDQLVP� IRU�XQLWLQJ� LQWLPDWH�

URRPV�ZLWK�WKH�RSHQ�VN\�DQG�LQFRUSRUDWLQJ�WKH�RXWVLGH�HQYLURQPHQW��0HQLQ��������������7KLV�

FKDUDFWHULVWLF�LV�HYLGHQW�LQ�$DOWR¶V�H[SHULPHQWDO�KRXVH��0XXUDWVDOR���������¿�J���������DQG�

¿�J������������7KH�FRXUW\DUG�SODQ�DOORZHG�IRU�WKH�KRXVH�WR�EHFRPH�FOLPDWLFDOO\�UHVSRQVLYH��

)LJ����������3KRWRJUDSK�RI�WKH�9LOOD�

0DLUHD��6RXUFH��*ODQFH\������������

)LJ����������3KRWRJUDSK�RI�9LOOD�0DLUHD¶V�HQWUDQFH�

LOOXVWUDWLQJ�WKH�XVH�RI�YHUWLFDO�WLPEHU�HFKRLQJ�WKH�IRUHVW�

ZKLFK�VXUURXQGV�WKH�KRXVH��6RXUFH��0HQLQ������������

)LJ����������3KRWRJUDSK�RI�WKH�9LOOD�

0DLUHD¶V�VWDLUFDVH�ZKLFK�HPSKDVLVHV�

WKH�YHUWLFDO�WLPEHU�VHH�LQ�1RUGLF�IRUHVW�

�6RXUFH��:HVWRQ�����������

)LJ����������3KRWRJUDSK�RI�WKH�HQWUDQFH�

KDOO�DW�9LOOD�0DLUHD¶V�GHSLFWLQJ�WKH�

LQWHUQDO�¿�QLVKHV¶�VHQWLHQW�FKDUDFWHULVWLFV�

�6RXUFH��:HVWRQ�����������
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DV�GHSHQGLQJ�RQ�WKH�VHDVRQ��WKH�KRXVH�EHFDPH�HLWKHU�³H[WUDYHUWHG�RU�LQWURYHUWHG´���7KH�

FRXUW\DUG��ZKLFK�HQFRPSDVVHG�D�VXQNHQ�¿�UH�SLW��DOORZHG�IRU�FHUWDLQ�GHJUHHV�RI�LQWHUDFWLRQ�

EHWZHHQ� QDWXUH� DQG� PDQ�� GHSHQGLQJ� RQ� WKH� VHDVRQ� �¿�J�� ��������� � 7KH� FRXUW\DUG�� DV�

PHQWLRQHG�E\�LQ�5DQXOSK�*ODQYLOOH�HVVD\V�RQ�)LQQLVK�9HUQDFXODU�IDUPKRXVHV��¿�J����������LV�

WKH�DUFKLWHFWXUDO�HOHPHQW�ZKLFK�LV�³NH\�WR�WKH�³)LQQLVKQHVV´�RI�)LQQLVK�DUFKLWHFWXUH�

³7KH�FRXUW\DUG�DFWHG�DV�D�VHQVLWLYH�VFUHHQ�EHWZHHQ�LQVLGH�ZDUPWK�DQG�RXWVLGH�

FROG�� D� SODFH� RI� WUDQVLWLRQ�� D� GHIHQVLEOH� VSDFH�� OLNH� WKH� YHUQDFXODU� VWRFN\DUG��

HQFORVHG�E\�WKH�KXWV�DQG�IHQFH�´��0HQLQ�����������

)LJ����������VNHWFK�RI�WKH�YHUQDFXODU�3RPSHLDQ�

KRXVH�LOOXVWUDWLQJ�D�SULYDWH�VSDFH�ZKLFK�LV��

RSHQ�WR�WKH�VN\��6RXUFH��0HQLQ�����������

)LJ����������D�SKRWRJUDSK�RI��WKH�

FRXUW\DUG�DW�0XXUDWVDOR��H[SUHVVLQJ�

WKH�VLPSOH�IRUP�FRXSOHG�ZLWK�ULFK�

WH[WXUHV��6RXUFH��:HVWRQ������������

)LJ����������DQ�H[WHUQDO�YLHZ�RI�WKH�FRXUW\DUG�

DW�PXXUDWVDOR��ZKHUH�$DOWR�KDV�LQFRUSRUDWHG�

WKH�YHUWLFDO�WLPEHU�HOHPHQWV�WR�HFKR�WKH�

IRUHVW��6RXUFH��0HQLQ�����������

)LJ����������DQ�LQWHUQDO�YLHZ�RI�WKH�FRXUW\DUG�

DW�0XXUDWVDOR��LOOXVWUDWLQJ�WKH�VXQNHQ�

¿�UH�SLW��6RXUFH��:HVWRQ������������
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8QOLNH� PDQ\� DUFKLWHFWV� GXULQJ� WKH� 0RGHUQ� 0RYHPHQW��

$DOWR� HPEUDFHG� KLVWRULFDO� NQRZOHGJH� DQG� ZDV� KLJKO\�

LQÀ�XHQFHG� E\� DQFLHQW� *UHHN� DUFKLWHFWXUH�� ZKLFK� KH�

FRQVLGHUHG� WR�EH� LQ� WRWDO�KDUPRQ\�ZLWK� LWV�VXUURXQGLQJV�

�0HQLQ��������������7KLV�ZDV�EHFDXVH�RI�WKHLU�H[SUHVVLRQ�

RI�SHUIHFW�SURSRUWLRQ��ZKLFK�DFWHG�DV�D�OLQN�WR�WKH�KXPDQ�

ERG\�DQG�HOHPHQWV� LQ�QDWXUH��ZKLFK�KH�H[SUHVVHG�ZLWK�

WKH�RUJDQLF�OLQH�DQG�À�H[LEOH�VWDQGDUGLVDWLRQ��0HQLQ��������

�������+H�DOVR�IHOW�WKDW�WKHUH�ZDV�D�QHHG�WR�³HQFRXUDJHG�

YHJHWDWLYH� JURZWK� WR� HQJXOI� WKHLU� KXPDQ� LQWHUYHQWLRQV�

LQ� WKH�HQYLURQPHQW´�ZKLFK� UHVXOWHG� LQ� WKH�H[SUHVVLRQ�RI�

D�KLVWRULFDO�UHOLF�ZKLFK� ORRNV�DV� LI� LW�JUHZ�IURP�WKH�HDUWK�

�0HQLQ�� ������ ����� �7KLV� LV� FOHDU� LQ� WKH� KRXVLQJ� GHVLJQ�

IRU�6XQLOD�3XOS�0LOO��¿�J������������$DOWR�DOVR�KHOG�D�JUHDW�

UHVSHFW�IRU�YHUQDFXODU�IRUPV��ZKLFK�KH�NQHZ�UHVSRQGHG�

WR�WKH�UHJLRQ¶V�FOLPDWH�DQG�VXUURXQGLQJV���

$DOWR¶V� QDWLRQDOLVWLF� DUFKLWHFWXUH� FDQ� EH� FRQVLGHUHG� DV�

FRQFUHWLVLQJ�WKH�JHQLXV�ORFL�RI�)LQODQG��:HVWRQ���������������

$DOWR� FDSWXUHG� )LQODQG¶V� QDWXUDO� FKDUDFWHULVWLFV� ZKLFK�

DUH�XQLTXH� WR� WKH� UHJLRQ�DQG� LQ� WKLV� UHJDUG�KH�HQDEOHG�

LGHQWL¿�FDWLRQ� WR�RFFXU� WKURXJK�V\PEROLF�DQG�PHDQLQJIXO�

DUFKLWHFWXUH���$DOWR�KDG�DQ�LQWLPDWH�FRQQHFWLRQ�ZLWK�)LQODQG�

DQG�NQHZ�WKH�LPSRUWDQFH�RI�VWXG\LQJ�WKH�ODQGVFDSH�DQG�

SULRU�WR�GHVLJQLQJ���7KH�DUFKHW\SLFDO�LPDJH�RI�)LQODQG�LV�

RI�WKH�JODFLDWHG�ODQGVFDSH�WKDW�LQFOXGHV�IRUHVWV�DQG�ODNHV�

�¿�J������������$DOWR�LGHQWL¿�HG�WKHVH�XQLTXH�HOHPHQWV�DQG�

UHSUHVHQWHG� WKHP� LQ� VHUSHQWLQH� OLQHV�� ZKLFK� LV� HYLGHQW�

LQ�WKH�)LQQLVK�3DYLOLRQ��¿�J����������DQG�WKH�EXLOW�IRUP�RI�

9LOOD�0DLUHD�� �$QG�DOVR�E\� LQFRUSRUDWLQJ� WKH�FRQFHSW�RI�

µIRUHVW� VSDFH¶� WR� UHSUHVHQW� WKH�JHQLXV� ORFL� RI� WKH�SODFH���

+H�HYRNHG�WKH�LPDJH�RI�WKH�IRUHVW�WKURXJK�V\PEROLVP�E\�

)LJ����������3KRWRJUDSK�RI�WKH�

6XQLOD�3XOS�0LOO�VKRZLQJ�WKH�

HQJXO¿�QJ�TXDOLW\�RI�WKH�YHJHWD�

WLRQ��6RXUFH��:HVWRQ�����������

)LJ����������3KRWRJUDSK�RI�

WKH�1RUGLF�ODQGVFDSH�ZKLFK�

$DOWR�H[SUHVVHV�LQ�WKH�EXLOW�

IRUP�RI�PDQ\�RI�KLV�GHVLJQV�

�6RXUFH��:HVWRQ������������

)LJ����������$�FRPSHWLWLRQ�

SHUVSHFWLYH�ZKLFK�$DOWR�

VNHWFKHG�LOOXVWUDWLQJ�KLV�XVH�RI�

WKH�µVHUSDQWLQH¶�OLQH�DQG�µIRUHVW¶�

VSDFH�FRQFHSW�DQG�WKHUHIRUH�

UHLWHUDWLQJ�WKH�WKHRU\�RI�JHQLXV�

ORFL��6RXUFH��:HVWRQ������������
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LQFRUSRUDWLQJ�UHJXODU��YHUWLFDO�µWUHH�FROXPQV¶��ZKLFK�FDQ�EH�VHHQ�LQ�WKH�VWDLUFDVH��HQWUDQFH�

DQG�H[WHUQDO� WLPEHU� FODGGLQJ� RI�9LOOD�0DLUHD�� �$DOWR� FRPSOLPHQWHG� WKH� µIRUHVW� VSDFH¶� E\�

UHSOLFDWLQJ�WKH�µ1RUGLF�OLJKW¶�ZLWKLQ�KLV�GHVLJQV��ZKLFK�LV�REVHUYHG�DV�EHLQJ�GDSSOHG�WKURXJK�

WUHHV���7KLV�LV�HYLGHQW�LQ�WKH�ZLQGRZV�RI�9XRNNHQVHQLVND�&KXUFK��¿�J����������:HVWRQ��������

����

$QRWKHU� DUFKLWHFW�ZKR� FHOHEUDWHG� WKH� µRUJDQLF¶� SKLORVRSK\� LV� )UDQN� /OR\G�:ULJKW� ������

�������WKH�UHQRZQHG�$PHULFDQ�DUFKLWHFW���+H�GLG�QRW�PLPLF�(XURSHDQ�DUFKLWHFWXUDO�WUHQGV��

OLNH� PDQ\� RWKHU�$PHULFDQ� DUFKLWHFWV�� EXW� ZDV� UDWKHU� LQVSLUHG� E\� QDWXUH� DQG� WUDGLWLRQDO�

DUFKLWHFWXUH��ZKLFK�UHVXOWHG�LQ�DQ�LQGLYLGXDO�VW\OH���)UDQN�/OR\G�:ULJKW�EHOLHYHG�WKDW�D�JRRG�

GHVLJQ�KDG�WKH�DELOLW\�WR�PDNH�SHRSOH�PRUH�DZDUH�DQG�UHVSHFWIXO�RI�WKHLU�FRQWH[W�DQG�WKH�

QDWXUDO�HQYLURQPHQW��)DUPHU���������������+H�ZDV�RQFH�TXRWHG�LQ�VD\LQJ��³6WXG\�QDWXUH��

ORYH�QDWXUH��VWD\�FORVH� WR�QDWXUH�� ,W�ZLOO�QHYHU� IDLO�\RX´��ZKLFK�H[SUHVVHV� WKH� LPSRUWDQFH�

ZKLFK�WKH�HQYLURQPHQW�SOD\HG�LQ�KLV�LGHRORJLHV�DQG�WKH�SHUSHWXDO�QHHG�WR�OLYH�LQ�KDUPRQ\�

ZLWK�WKH�QDWXUDO�ZRUOG��*LQD���������������7KLV�FDQ�EH�VHHQ�LQ�KLV�IDPRXV�EXLOGLQJV��)DOOLQJ�

:DWHU���������¿�J����������DQG�7DOLHVLQ�:HVW���������¿�J�����������ZKLFK�ZHUH�EXLOGLQJV�RI�WKH�

LQGXVWULDO�DJH�DQG�DUH�³IXOO\�RI�WKH�SUHVHQW�LQ�IRUP��\HW�UHVRQDQW�RI�WKH�ZD\V�RI�WKH�SDVW�LQ�

WKH�PDWHULDOV�WKDW�JLYH�WKHLU�IRUPV�VXEVWDQFH´��)DUPHU�������������

)LJ����������D�SKRWRJUDSK�RI�)DOOLQJ�ZDWHU�

H[SUHVVLQJ�KRZ�WKH�EXLOGLQJ�LV�SHUFKHG�RYHU�

WKH�ULYHU�DQG�GRPLQDWHV�WKH�HQYLURQPHQW�

�6RXUFH��&RVWDQWLQR�����������

)LJ����������D�SKRWRJUDSK�RI�+RXVH�7DOLHVLQ�

VKRZLQJ�WKH�VWURQJ�TXDOLWLHV�RI�JHQLXV�ORFL�

DQG�µJURZLQJ�IURP�WKH�HDUWK¶��6RXUFH��KWWS���

ZZZ��KLJKHUHGXFDWLRQ�RUJ�������
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)UDQN�/OR\G�:ULJKW�FRQQHFWHG�WKH�LQKDELWDQWV�RI�)DOOLQJ�:DWHU�ZLWK�WKHLU�QDWXUDO�VXUURXQGLQJV�

E\�XWLOLVLQJ�QDWXUDO�VWRQH�DQG�JODVV��ZKLFK�LQWHUFRQQHFWV�WKH�ZDWHUIDOO�DQG�WKH�ZRRGV�ZLWK�

WKH� LQWHULRU� DQG�KH�DOVR�FRQVFLRXVO\�XVHG�KRUL]RQWDO� OLQHV�ZKLFK�H[SUHVVHG�FRQWDFW�ZLWK�

WKH�HDUWK���+LV�FRQFHSW�IRU�WKLV�KRXVH�ZDV�WR�WUDQVIRUP�WKH�ODQGVFDSH�LQWR�D�EDFNGURS�EXW�

DOVR�GLVSOD\HG�DQ�RYHUZKHOPLQJ�VHQVH�RI�GRPLQDWLRQ�RYHU�WKH�QDWXUDO�HQYLURQPHQW���7KLV�LV�

GXH�WR�LWV�SRVLWLRQLQJ�RYHU�WKH�ZDWHUIDOO��ZKLFK�³VKRZV�ZKR�LV�ERVV´�DV�ZHOO�DV�DOORZLQJ�WKH�

RFFXSDQW�WR�DSSUHFLDWH�ZKDW�LV�EHLQJ�µERVVHG¶��)DUPHU��������������

8QOLNH� )DOOLQJ�:DWHU�� +RXVH� 7DOLHVLQ� H[SUHVVHV� D� VHQVH� RI� LQWHJUDWLRQ� ZLWK� WKH� QDWXUDO�

VXUURXQGLQJV�DV�LW�KDV�EHHQ�GHVLJQHG�WR�EOHQG�LQWR�LWV�GHVHUW�FRQWH[W��¿�J������������,W�KDV�

EHHQ�VWDWHG�WKDW�WKH�KRXVH�LV�³WXFNHG�GRZQ�IRU�VXUYLYDO�LQ�LWV�KDUVK�GHVHUW�FOLPDWH´��)DUPHU��

�����������DQG�VHHPV�WR�KDYH�QDWXUDOO\�JURZQ�IURP�WKH�HDUWK���7KLV�LV�PRVWO\�GXH�WR�LWV�XVH�

RI�QDWXUDO�PDWHULDOV�VXFK�DV�VWRQH�ZDOOLQJ��ZKLFK�SHWHUV�RXW�WR�MRLQ�WKH�QDWXUDO�ODQGVFDSH��

DV�ZHOO�DV�JLYHV�WKH�LPSUHVVLRQ�RI�D�KLVWRULFDO�*RWKLF�&DWKHGUDO���:ULJKW�KDV�DGGLWLRQDOO\�

XVHG�H[SRVHG�WLPEHU�WUXVVHV��ZKLFK�IRUPV�D�WUHH�OLNH�LPDJH�RU�UHÀ�HFWV�D�SULPLWLYH�KXW��¿�J��

�������DQG�¿�J������������

)LJ����������D�SKRWRJUDSK�RI�+RXVH�

7DOLHVLQ�H[SUHVVLQJ�LWV�KRUL]RQWDO�

OLQHV�DQG�XVH�RI�QDWXUDO�IRUP�DQG�

PDWHULDOV�ZKLFK�JLYHV�WKH�LPSUHVVLRQ�

WKDW�LW�LV�LQWHJUDWHG�LQWR�WKH�WKH�

HQYLURQPHQW��6RXUFH��&ROYLQ�������

)LJ����������D�SKRWRJUDSK�RI�+RXVH�

7DOLHVLQ¶V�WUHH�OLNH�TXDOLW\�GXH�WR�WKH�

XVH�RI�H[SUHVVLYH�WLPEHU��6RXUFH��

$UFKLWHFWXUH�:HHN�������
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7KH�0RGHUQ�0RYHPHQW�UHMHFWHG�WUDGLWLRQDO�WHDFKLQJV��DQG�LQ�GRLQJ�VR�LQLWLDWHG�WKH�IUDFWXUH�

LQ�PDQ�DQG�QDWXUH¶V�UHODWLRQVKLS���&RQVHTXHQWO\�PRGHUQ�PDQ�LV�OHIW�ZLWK�EXLOGLQJV�ZKLFK�

DUH� µURRWOHVV¶� DQG�DUH� DEOH� WR� EH� SOXJJHG� LQWR� DQ\� FRQWH[W�ZLWK� QR� DFNQRZOHGJPHQW� IRU�

WKH�FOLPDWH�RU�JHQLXV� ORFL�RI� WKH�VLWH�� �7KLV�KDV�UHVXOWHG� LQ�XQKHDOWK\�DQG�XQFRPIRUWDEOH�

EXLOGLQJV�ZKLFK�DUH�PHFKDQLFDOO\�UXQ��DXJPHQWLQJ�WKH�XVH�RI�DLU�FRQGLWLRQLQJ�DQG�KHDWLQJ���

,Q�WKLV�UHJDUG�WKHVH�PRGHUQ�VWUXFWXUHV�IXHO�WKH�FOLPDWH�FULVHV��ZKLOVW�SURGXFLQJ�D�VRFLHW\�

ZKLFK�LV�XQDZDUH�RI�WKHLU�DFWLRQV�DQG�UHVSRQVLELOLW\�WR�WKH�HQYLURQPHQW���+RZHYHU��DUFKLWHFWV�

VXFK�DV�/H�&RUEXVLHU��$DOWR�DQG�:ULJKW�KDYH�SOD\HG�LQVWUXPHQWDO�UROHV�LQ�GUDZLQJ�DWWHQWLRQ�

WR�HQYLURQPHQWDOO\�FRQVFLRXV�DUFKLWHFWXUH���7KH\�ZHUH�ODUJHO\�LQVSLUHG�E\�WKHLU�UHVSHFWLYH�

UHJLRQV�YHUQDFXODU�DUFKLWHFWXUH��VXUURXQGLQJ�QDWXUH�DQG�FOLPDWH���$FFRUGLQJO\��WKH\�FUHDWHG�

EXLOGLQJV�ZKLFK�DUH�ELRFOLPDWLF�LQ�QDWXUH��UHJLRQDOO\�UHVSRQVLYH�DQG�KDYH�D�VWURQJ�VHQVH�

RI�JHQLXV� ORFL�� �0XFK�FDQ�EH� OHDUQW� IURP�WKHVH�DUFKLWHFWV�HVSHFLDOO\�ZKHQ�UHJDUGLQJ� WKH�

UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�QDWXUH���

9DULRXV�PDWHULDOV�ZHUH�XWLOLVHG�E\�WKH�DIRUHPHQWLRQHG�DUFKLWHFWV�WR�FRQQHFW�PDQ�DQG�QDWXUH���

/H�&RUEXVLHU�EHOLHYHG�WKDW�FRQFUHWH�ZDV�D�QDWXUDO�PDWHULDO�ZKLFK�KH�FRXOG�PDQLSXODWH�LQWR�

RUJDQLF�IRUPV��ZKLFK�LV�HYLGHQW�LQ�KLV�ODWHU�ZRUNV���$DOWR��RQ�WKH�RWKHU�KDQG��LQFRUSRUDWHG�

WLPEHU�LQWR�KLV�GHVLJQV�DV�D�VWUXFWXUDO�DQG�GHFRUDWLYH�HOHPHQW�IRU�LWV�KHSDWLF�ZDUPWK��VHQWLHQW�

FKDUDFWHULVWLFV�DQG�DELOLW\�WR�OLQN�PDQ�DQG�QDWXUH���)XUWKHUPRUH��$DOWR�HPSOR\HG�WLPEHU�WR�

V\PEROLVH�WKH�FRQFHSW�RI�µIRUHVW�VSDFH¶�DQG�WR�UHSOLFDWH�µ1RUGLF�OLJKW¶��ZKLFK�KH�DGRSWHG�WR�

UHSUHVHQW�)LQODQG¶V�JHQLXV� ORFL�� � ,Q�UHJDUGV�WR�)UDQN�/OR\G�:ULJKW��KH�DSSOLHG�VWRQH�DQG�

FRQFUHWH�WR�DFKLHYH�RUJDQLF�IRUP��ZKLFK�HQDEOHG�KLP�WR�H[SUHVV�DUFKLWHFWXUH�ZKLFK�VHHPV�

WR�KDYH�JURZQ�IURP�QDWXUH�LWVHOI���/H�&RUEXVLHU��$DOWR�DQG�:ULJKW�UHSUHVHQWHG�RUJDQLF�EXLOW�

IRUP�ZLWKLQ� WKHLU� DUFKLWHFWXUH� WR� FRPPXQLFDWH� WKH� LQWULQVLF�PDQ�QDWXUH� UHODWLRQVKLS�� �)RU�

LQVWDQFH�/H�&RUEXVLHU�H[SUHVVHG� WKH� IHPDOH�ERG\� LQ�5RQFKDPS�FKDSHO��$DOWR�XVHG�KLV�

QRWRULRXV�µVHUSHQWLQH�OLQH¶�DQG�:ULJKW�H[SORUHG�FDQWLOHYHUV�WR�UHSUHVHQW�WUHH�OLNH�VWUXFWXUHV���

,Q�WKLV�UHVSHFW�WKH�DUFKLWHFWV�XWLOLVHG�EXLOW�IRUP�WR�FHOHEUDWH�WKH�JHQLXV�ORFL�RI�WKH�ORFDOLWLHV�

RI�WKH�VSHFL¿�F�EXLOGLQJV���,Q�UHJDUGV�WR�VSDWLDO�RUJDQLVDWLRQ�$DOWR�XWLOLVHG�FRXUW\DUGV�DV�D�

ELRFOLPDWLF�DUFKLWHFWXUDO�UHVSRQVH��ZKLFK�KH�VDZ�LQ�YHUQDFXODU�DUFKLWHFWXUH�LQVSLULQJ�KLP�WR�

GHVLJQ�WUXO\�QDWLRQDOLVWLF�DUFKLWHFWXUH�
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����� (QYLURQPHQWDO�PRYHPHQW

7KH�(QYLURQPHQWDO�0RYHPHQW�EHFDPH�SRSXODU�LQ�WKH�����¶V�DQG�����¶V�DV�D�UHDFWLRQ�WR�WKH�

HQYLURQPHQWDO�FULVHV�ZKLFK�ZHUH�EHLQJ�H[SHULHQFHG�E\�VRFLHW\�DQG�SUHGLFWHG�E\�VFLHQWLVWV���

(GZDUG�2��:LOVRQ�VWDWHG�WKDW�WKH�SODQHW�LV�XQGHU�SUHVVXUH�GXH�WR�KXPDQ�LQGXFHG�IDFWRUV�

DQG�WKDW�PDQ�LV�FRQWULEXWLQJ�WR�WKH�³HQYLURQPHQWDO�FULVLV�ZKLFK�LV�WKUHDWHQLQJ�WKH�VXUYLYDO�

RI�PDQ\�VSHFLHV��LQFOXGLQJ�WKH�KXPDQ�VSHFLHV´��(GZDUG�2��:LOVRQ�FLWHG�6DVVL�������������

7KHUH� LV�ZLGHVSUHDG�DJUHHPHQW�DPRQJ�FOLPDWH�VFLHQWLVWV�ZRUOGZLGH�WKDW�FOLPDWH�FKDQJH�

KDV� EHHQ� FDXVHG� E\� DQWKURSRJHQLF� DFWLYLW\�� PDLQO\� WKURXJK� WKH� EXUQLQJ� RI� IRVVLO�EDVHG�

HQHUJ\���7KXV�LOOXVWUDWLQJ�WKH�GLUH�FRQVHTXHQFHV�RI�KXPDQNLQG¶V�DFWLRQV�DQG�WKH�QHHG�IRU�

PDQ¶V�DELOLW\�WR�UHDFW�UHVSRQVLEO\�WR�FRXQWHUDFW�WKHP��6PLWK�������������7KH�WHFKQLFDO�DQG�

PHGLFDO� DGYDQFHPHQWV� RI� WKH� LQGXVWULDO� UHYROXWLRQ� UHVXOWHG� LQ� D� SRSXODWLRQ� ERRP�� WKXV�

LQFUHDVLQJ�DFWLYLW\���7KLV�GHYHORSHG�DQ�LQFUHDVH�LQ�HQHUJ\��ZDWHU�DQG�IRRG�UHTXLUHPHQWV��

KXPDQ�LQGXFHG�JOREDO�ZDUPLQJ��FOLPDWH�FKDQJH�DQG�UHVRXUFH�GHSOHWLRQ�� WR�QDPH�D�IHZ���

7KHVH�SUREOHPV�ZHUH�WKHQ�DPSOL¿�HG�E\�PDQ¶V�GLVFRQQHFWLRQ�ZLWK�QDWXUH��ZKLFK�LV�HYLGHQW�

LQ�.HQQ\�$XVXEHO¶V�VWDWHPHQW�WKDW��³WKHUH� LV�D�IXQGDPHQWDO� LOOXVLRQ�WKDW�ZH�DUH�VHSDUDWH�

IURP�QDWXUH��EXW�ZH�DUH�SDUW�RI�QDWXUH��ZH�DUH�QDWXUH´� �&RQQRUV��������� �7KLV�HVVHQWLDO�

PLVV�XQGHUVWDQGLQJ�KDV�FDXVHG�KDYRF�DFURVV�WKH�ZRUOG�

7KH�EXLOW�IRUP�DQG�FLWLHV�PDNH�XS�D�ODUJH�DQG�ORQJ�ODVWLQJ�SDUW�PDQ¶V�IRRWSULQW�RQ�WKH�SODQHW���

$UFKLWHFWXUH� LV� DPRQJ� WKH�PRUH� HQGXULQJ� REMHFWV�ZKLFK�VRFLHW\� KDV� FDVXDOO\� SURGXFHG��

KDYLQJ�VLJQL¿�FDQW�DIIHFWV�RQ�WKH�HQYLURQPHQW��WKDW�IDU�RXWOLYH�WKHLU�FUHDWRU��6WDQQDUG��������

�����6WDWLVWLFV�VKRZ�WKDW�WKH�RSHUDWLRQ�DQG�FRQVWUXFWLRQ�RI�EXLOGLQJV�DUH�WKH�ELJJHVW�VLQJOH�

LQGLUHFW�VRXUFHV�RI�FDUERQ�HPLVVLRQV��DFFRXQWLQJ�IRU�PRUH�WKDQ����SHU�FHQW�RI�WRWDO�HPLVVLRQV���

)RUWXQDWHO\��³LW�LV�WKH�EXLOW�HQYLURQPHQW�ZKLFK�LV�WKH�VHFWRU�WKDW�FDQ�PRVW�HDVLO\�DFFRPPRGDWH�

IDLUO\�UDSLG�FKDQJH�ZLWKRXW�SDLQ´��6PLWK��������������3UHVHQWLQJ�DUFKLWHFWV�ZLWK�WKH�SRZHU�WR�

SRVLWLYHO\�LQWHUYHQH�DQG�WR�JHQHUDWH�D�VKLIW�LQ�PRGHUQ�FXOWXUH¶V�FRQVXPSWLYH�SDWK�WRZDUGV�

D�PRUH�KROLVWLF��UHVSRQVLEOH�DQG�VHQVLWLYH�DWWLWXGH��6WDQQDUG�������������7KH�HQYLURQPHQWDO�

PRYHPHQW�KDV�HQFRXUDJHG�DUFKLWHFWV�WR�LQYHVWLJDWH�DOWHUQDWLYH�DSSURDFKHV�WR�GHVLJQ�DQG�

WR�DGGUHVV�DVSHFWV�RI�VXVWDLQDEOH��JUHHQ�DQG�HQYLURQPHQWDOO\�FRQVFLRXV�DUFKLWHFWXUH���7KLV�

OHG� WR�D�VHDUFK� IRU�DQ�DUFKLWHFWXUDO� VW\OH�ZKLFK�ZDV�DSSURSULDWH� IRU� WKH�DJH�� � ³%XLOGLQJV�

UHÀ�HFWHG�WKH�SV\FKRORJLFDO�JURXQGVZHOO�LQ�VRFLHW\�FDXVHG�E\�WKH�QHZ�NQRZOHGJH´��)DUPHU��

����������DQG�LQ�WKLV�UHJDUG�DUFKLWHFWXUH�LQGLFDWHV�WKH�FKDQJH�LQ�PDQ¶V�SHUVSHFWLYH�WRZDUGV�
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QDWXUH���0DQ�LV�FXUUHQWO\�EHLQJ�IDFHG�ZLWK�WKH�VFLHQWL¿�F�IDFWV�DQG�SK\VLFDO�HYLGHQFH�RI�WKHLU�

GLVDVWURXV�HIIHFWV�RQ�WKH�HDUWK���$FFRUGLQJO\��LW�VKRXOG�EHFRPH�XQDYRLGDEOH�WR�FRPPLW�WR�WKH�

XWLOLVDWLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�DQG�ELRFOLPDWLF�DUFKLWHFWXUDO�GHVLJQ�VR�DV�WR�³DYHUW�

WKH�DSRFDO\SWLF�SURVSHFW�RI�FDWDVWURSKLF�FOLPDWH�FKDQJH´��6PLWK�������������

:KHQ�FRQVLGHULQJ�D�GH¿�QLWLRQ�IRU�HQYLURQPHQWDOO\�FRQVFLRXV�DUFKLWHFWXUH�LW�LV�LPSRUWDQW�WR�

UHFRJQLVH�WKH�1DWLYH�$PHULFDQ�DGDJH��³:H�GR�QRW�LQKHUHQW�WKH�ODQG�IURP�RXU�DQFHVWRUV��

ZH�ERUURZ�LW�IURP�IXWXUH�JHQHUDWLRQV´��=HLKHU��������������(QYLURQPHQWDO�DUFKLWHFW��6XVDQ�

0D[PDQ�EHOLHYHV�WKDW�LI�VRFLHW\�LV�JRYHUQHG�E\�WKLV�DWWLWXGH�DQG�UHDOLVHV�WKH�IUDJLOH�EDODQFH�RI�

OLIH�RQ�HDUWK��LW�ZLOO�UHVXOW�LQ�EHQH¿�FLDO�FRQVHTXHQFHV���(QYLURQPHQWDOO\�FRQVFLRXV�DUFKLWHFWV�

DUH� FRQFHUQHG�ZLWK� GHVLJQLQJ� EXLOW� LQWHUYHQWLRQV�ZKLFK� DUH� FRQWH[WXDOO\� DQG� FOLPDWLFDOO\�

UHVSRQVLYH��&RQVHTXHQWO\��WKH\�XWLOLVH�VWUDWHJLHV�DQG�WHFKQRORJLHV��VXFK�DV�SDVVLYH�FRROLQJ�

DQG�YHQWLODWLRQ��DOWHUQDWLYH�HQHUJ\��ZDWHU�FRQVHUYDWLRQ�DQG�DSSURSULDWH�PDWHULDOV���

³%XLOGLQJV�DUH�WKH�PHGLDWRU�EHWZHHQ�PDQ�DQG�QDWXUH��WKH�GHVLJQHU�LV�WKH�DUWLVWLF�

LQWHUPHGLDU\� FKDUJHG� ZLWK� FUHDWLQJ� D� UHVSRQVLYH�� UHVSRQVLEOH� DUFKLWHFWXUH´�

�6WDQQDUG����������

$UFKLWHFWV� DUH� OLDEOH�� QRW� RQO\� WR� GHVLJQ� FRPIRUWDEOH�� KHDOWK\�� DSSURSULDWH� VSDFHV� IRU�

LQKDELWDQWV�EXW�PXVW�DOVR�H[SUHVV�UHVSHFW�WRZDUGV�WKH�LPPHGLDWH�DQG�JOREDO�HQYLURQPHQW���

&RQWHPSRUDU\�DUFKLWHFWV�PXVW�FUHDWH�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�WKH�SODQHW�DQG�PDQ�

DQG�PXVW�UHDOLVH�WKDW�³PDQ¶V�H[LVWHQFH�ZLWKLQ�WKH�HDUWK¶V�IUDJLOH�HFRV\VWHPV��RI�ZKLFK�ZH�

DUH�D�SDUW��FDOOV�IRU�VHQVLWLYH��UHVSRQVLYH��DSSURSULDWH�GHVLJQ´��6WDQQDUG�������������
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����� &RQFOXVLRQV�

7KH� LQWHQVLRQ� RI� WKLV� FKDSWHU� ZDV� WR� HVWDEOLVK� DQ� DUFKLWHFWXUDO� VROXWLRQ� WR� SURGXFH� D�

V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�QDWXUH�DQG�ZKLFK�ZRUNV�LQ�KDUPRQ\�ZLWK�QDWXUDO�

HFRV\VWHPV���,Q�WKLV�UHJDUG��LW�ZDV�UHOHYDQW�WR�DQDO\VH�VRFLHW\¶V�SHUFHSWLRQ�RI�QDWXUH�DQG�

WKH�PDQQHU�LQ�ZKLFK�WKH\�UHVSRQGHG�WR�WKH�HQYLURQPHQW�WKURXJK�DUFKLWHFWXUDO�SDUDPHWHUV���

7KLV�ZDV�LQYHVWLJDWHG�E\�UHYLHZLQJ�DUFKLWHFWXUDO�PRYHPHQWV�WKURXJKRXW�KLVWRU\�WR�GLVFRYHU�

ZKHQ�DQG�ZK\�PDQNLQG�EHFDPH�GLVMRLQWHG�IURP�WKH�HQYLURQPHQW�

,W�LV�FOHDU�WKDW�WKH�V\PELRWLF�UHODWLRQVKLS��ZKLFK�ZDV�SUHYDOHQW�LQ�YHUQDFXODU�DUFKLWHFWXUH��

ZDV� UXSWXUHG� E\� WKH� 0RGHUQ� 0RYHPHQW¶V� SUHRFFXSDWLRQ� ZLWK� WHFKQLFDO� DGYDQFHPHQWV�

DQG� UHMHFWLRQ� RI� WUDGLWLRQ�� �7KHUH� LV�PXFK�ZKLFK� FRQWHPSRUDU\� HQYLURQPHQWDO� DUFKLWHFWV�

FDQ�JDLQ�IURP�VWXG\LQJ�YHUQDFXODU�DUFKLWHFWXUH���,QGLJHQRXV�DUFKLWHFWXUH�ZDV�XQREWUXVLYH��

VXVWDLQDEOH�DQG�HYROYHG�RXW�RI�QDWXUH�LWVHOI��OLQNHG�PDQ�ZLWK�WKH�HQYLURQPHQW�DQG�EHFDPH�

DQ�LQWHJUDO�SDUW�RI�WKH�F\FOH�RI�OLIH���7KH�LQKDELWDQWV�EHFDPH�D�SDUW�RI�QDWXUH�DQG�HYROYHG�

WR�UHVSHFW�DQG�SUDLVH�LWV�SRZHUV��NQRZLQJ�IXOO�ZHOO�WKDW�WKHLU�YHU\�H[LVWHQFH�GHSHQGHG�RQ�

WKHLU� UHODWLRQVKLS�ZLWK� WKH� HQYLURQPHQW� �&URZH������������� �7KLV� OHDG� WR�DQ�DUFKLWHFWXUH�

ZKLFK�UHVSRQGHG�WR�FOLPDWLF�DQG�UHJLRQDO�GHWHUPLQDQWV�LQ�WHUPV�RI�XWLOLVLQJ�VXLWDEOH� ORFDO�

PDWHULDOV��WD[RQRP\�RI�WKH�EXLOW�IRUP��VSDWLDO�RUJDQLVDWLRQ��FRROLQJ�RU�KHDWLQJ�VWUDWHJLHV�DQG�

HOHPHQWV�VXFK�DV�VKDGLQJ�GHYLFHV��YHUDQGDV�RU�FRXUW\DUGV���&RQVHTXHQWO\�JHQHUDWLQJ�D�

³ORZ�HQHUJ\�VRFLHW\´��&URZH��������������7KLV�KLJK�OHYHO�RI�FRQQHFWLRQ�DQG�UHVSHFW�IRU�WKH�

QDWXUDO� HQYLURQPHQW� IDOWHUHG� DV� µPRGHUQ¶�PDQ¶V� ¿�[DWLRQ�RQ� WKH� LQGXVWULDOLVHG�ZRUOG� OHDG�

WR� WKH�PXWLODWLRQ�RI� WKH�QDWXUDO�HQYLURQPHQW�� �+RZHYHU��DUFKLWHFWV�VXFK�DV�/H�&RUEXVLHU��

$DOWR�DQG�:ULJKW�KDG�SLYRWDO� UHVSRQVLELOLWLHV� LQ�PHQGLQJ� WKLV� UXSWXUHG�FRQQHFWLRQ�� �7KLV�

ZDV�DFKLHYHG�WKURXJK�WKH�XVH�RI�QDWXUDO�PDWHULDOV��DSSURSULDWH�EXLOGLQJ�IRUP�DQG�VSDWLDO�

RUJDQLVDWLRQ��VXFK�DV�FRXUW\DUGV�DV�VHHQ�LQ�PDQ\�RI�$DOWR¶V�EXLOGLQJV��DLG�LQ�FUHDWLQJ�VLWH�

VSHFL¿�F�DQG�UHJLRQDO�DUFKLWHFWXUH���,W�LV�DOVR�FOHDU�WKDW�V\PEROLVP�DOORZHG�DUFKLWHFWXUH�WR�

FRQQHFW�PDQ�DQG�QDWXUH�E\�FHOHEUDWLQJ�WKH�JHQLXV�ORFL�RI�WKH�VLWH���,W�LV�WKXV�DSSDUHQW��DIWHU�

DQDO\VLQJ�WKH�PRGHUQ�PRYHPHQW��WKDW�WKH�IUDJLOH�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�

QDWXUH�FDQ�HLWKHU�EH�UHOLQTXLVKHG�RU�SURPRWHG�WKURXJK�DSSURSULDWH�DUFKLWHFWXUH���$UFKLWHFWV�

KDYH�WKH�DELOLW\�WR�FUHDWH�D�VKLIW�LQ�VRFLHW\¶V�DWWLWXGH��WRZDUGV�D�UHFRQQHFWLRQ�EHWZHHQ�PDQ�

DQG�WKH�HQYLURQPHQW��UHVXOWLQJ�LQ�D�KLJKHU�OHYHO�RI�UHVSHFW�DQG�NQRZOHGJH�RI�QDWXUH��WKHUHE\�

SURPRWLQJ� HQYLURQPHQWDO� DZDUHQHVV� DQG� FRQVHUYDWLRQ�� � $OO� DUFKLWHFWV� KDYH� D� FUHDWLYH�
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UHVSRQVLELOLW\�WR�SURYLGH�VRFLHW\�ZLWK�QRW�RQO\�FRPIRUWDEOH��KHDOWK\�VSDFHV�EXW�DOVR�WR�SURWHFW�

DQG�HQKDQFH�DVSHFWV�RI�WKH�HQYLURQPHQW���8OWLPDWHO\��DUFKLWHFWV�QHHG�WR�EH�FRQFHUQHG�ZLWK�

DOWHULQJ� WKH�FXUUHQW�DUFKLWHFWXUDO�VW\OH�� WR�SURGXFH�FRQWH[WXDO�DQG�FOLPDWLFDOO\� UHVSRQVLYH�

DQG� UHVSRQVLEOH� DUFKLWHFWXUH� �6WDQQDUG�� ������� �6XEVHTXHQWO\�� LW� LV� UHOHYDQW� WR�H[DPLQH�

KRZ�FRQWHPSRUDU\�HQYLURQPHQWDO�DUFKLWHFWV�KDYH�VWDUWHG�WR�UHSDLU�WKH�SUREOHPV�DVVRFLDWHG�

ZLWK�WKH�0RGHUQ�0RYHPHQW���,W�LV�LPSRUWDQW�WR�DQDO\VH�WKHLU�GHVLJQ�VWUDWHJLHV��LQ�WHUPV�RI�

ELRFOLPDWLF�GHVLJQ�DQG�UHJLRQDOLVP��LQ�RUGHU�WR�EHFRPH�LQVSLUHG�E\�WKHLU�WKHRULHV�DQG�ZRUN���

7KLV�ZLOO�EH�IXUWKHU�GLVFXVVHG�ZLWKLQ�WKH�SUHFHGHQW�VWXG\��FKDSWHU������7KH�VWXG\�RI�WKHVH�

ZRUNV�H[SUHVV�WKDW�WKH�PHDQV�IRU�D�VROXWLRQ�WR�WKH�HQYLURQPHQWDO�FULVLV�GRHV�H[LVW�DQG�WKDW�

WKHUH�LV�QR�H[FXVH�WR�GHVLJQ�EXLOGLQJV�ZKLFK�DJJUDYDWH�WKH�HQYLURQPHQWDO�FULVLV��
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���� ,QWURGXFWLRQ

7KH�VWXG\� RI� H[LVWLQJ�RU� SURSRVHG�EXLOGLQJV�ZLOO�HQVXUH� WKDW� WKH� UHVXOWLQJ�GHVLJQ�RI� WKLV�

GLVVHUWDWLRQ�ZLOO� FRQYH\�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�PDQ�DQG�QDWXUH�� �7KLV�FDQ�EH�

UHDOLVHG� WKURXJK� WKH� H[DPLQDWLRQ� RI� LQWHUFRQQHFWLYLW\�� ELRFOLPDWLF� GHVLJQ� DQG� UHJLRQDO�

DUFKLWHFWXUH�LQ�WHUPV�RI�DSSURSULDWH�DUFKLWHFWXUDO�H[SUHVVLRQ��FKRLFH�RI�PDWHULDOV��EXLOW�IRUP��

VSDWLDO�RUJDQLVDWLRQ�DQG�VXVWDLQDEOH�GHYLFHV���7KH�LQIRUPDWLRQ�JOHDQHG�ZLWKLQ�WKLV�FKDSWHU�

ZLOO�DLG�LQ�SHUPLWWLQJ�WKH�XOWLPDWH�GHVLJQ�WR�IXQFWLRQ�DV�D�VXLWDEOH�WRRO�IRU�HGXFDWLRQ�DQG�HFR�

WRXULVP�DV�ZHOO�DV�DVVLVWLQJ�LQ�EUHDNLQJ�GRZQ�WKH�EDUULHUV�EHWZHHQ�OHDUQHU�DQG�QDWXUH���7KH�

EXLOGLQJV�ZKLFK�ZLOO�EH�GLVFXVVHG�ZLWKLQ�WKLV�FKDSWHU�DUH�WKH�+RFNHUWRQ�+RXVLQJ�3URMHFW��3LQH\�

/DNHV�(QYLURQPHQW�&HQWUH��3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��&RXQFLO�+RXVLQJ���

�&+
�
���7MLEDRX�&XOWXUDO�&HQWUH��.HQ�<HDQJ¶V�PDVWHU�SODQ� IRU�1RWWLQJKDP�8QLYHUVLW\�DQG�

*OHQQ�0XUFXWW¶V�QXPHURXV�KRXVHV�DQG�WKH�%RZDOL�9LVLWRU�,QIRUPDWLRQ�&HQWUH�

���� ,QWHUFRQQHFWLYLW\�

,W�LV�UHOHYDQW�WR�DQDO\VH�V\VWHPV�DQG�EXLOGLQJV��ZKLFK�DVVLVW� LQ�DQ�DXWRQRPRXV�H[LVWHQFH�

VR�DV� WR�XOWLPDWHO\�GHWHUPLQH�D� IDFLOLW\�ZKLFK� IXQFWLRQV�DV�SDUW�RI�DQ� LQWULFDWH�HFRORJLFDO�

ZHE���:LOOLDP�0F'RQRXJK�EHOLHYHV�WKDW�EXLOGLQJV�VKRXOG�EH�GHVLJQHG�OLNH�WUHHV�E\�XVLQJ�

GHVLJQ�SULQFLSOHV�ZKLFK�DUH�LQVSLUHG�E\�QDWXUH¶V�ODZV���7KHVH�ODZV�LQFOXGH�QXWULHQW�F\FOLQJ�

DQG� SKRWRV\QWKHVLV� ZKLFK� FDQ� EH� DUFKLWHFWXUDOO\� LQWHUSUHWHG� DV� ZDWHU� FROOHFWLRQ�� ZDVWH�

PDQDJHPHQW�DQG�XWLOLVDWLRQ�RI�VRODU�HQHUJ\����0F'RQRXJK�������

³%XW�ZKDW� LI�EXLOGLQJV�ZHUH�DOLYH"�:KDW� LI�RXU�KRPHV�DQG�ZRUNSODFHV�ZHUH� OLNH�

WUHHV��OLYLQJ�RUJDQLVPV�SDUWLFLSDWLQJ�SURGXFWLYHO\�LQ�WKHLU�VXUURXQGLQJV"�,PDJLQH�

D� EXLOGLQJ�� HQPHVKHG� LQ� WKH� ODQGVFDSH� WKDW� KDUYHVWV� WKH� HQHUJ\� RI� WKH� VXQ��

VHTXHVWHUV�FDUERQ�DQG�PDNHV�R[\JHQ�� ,PDJLQH�RQ�VLWH�ZHWODQGV�DQG�ERWDQLFDO�

JDUGHQV� UHFRYHULQJ�QXWULHQWV� IURP�FLUFXODWLQJ�ZDWHU��)UHVK�DLU�� À�RZHULQJ�SODQWV��

DQG�GD\OLJKW�HYHU\ZKHUH��%HDXW\�DQG�FRPIRUW�IRU�HYHU\�LQKDELWDQW��$�URRI�FRYHUHG�

LQ� VRLO� DQG� VHGXP� WR� DEVRUE� WKH� IDOOLQJ� UDLQ�� %LUGV� QHVWLQJ� DQG� IHHGLQJ� LQ� WKH�

EXLOGLQJ¶V�YHUGDQW�IRRWSULQW��,Q�VKRUW��D�OLIH�VXSSRUW�V\VWHP�LQ�KDUPRQ\�ZLWK�HQHUJ\�

À�RZV��KXPDQ�VRXOV��DQG�RWKHU�OLYLQJ�WKLQJV�´��0F'RQRXJK�������
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7KH� VHFWLRQ� UHJDUGLQJ� LQWHUFRQQHFWLYLW\� ZLOO� DQDO\VH� VSHFL¿�F� EXLOGLQJV� LQ� WHUPV� RI� ZDWHU�

VWRUDJH�DQG�SXUL¿�FDWLRQ��ZDVWH�PDQDJHPHQW�DQG�HQHUJ\�H[SHQGLWXUH���7KH�EXLOGLQJV�ZKLFK�

DUH�FRQFHUQHG�ZLWK�ZDWHU�VWRUDJH�DQG�FOHDQVLQJ�DUH�WKH�+RFNHUWRQ�+RXVLQJ�3URMHFW�DQG�

3LQH\�/DNHV�(QYLURQPHQW�&HQWUH���3LQH\�/DNHV�(QYLURQPHQW�&HQWUH�LV�IXUWKHU�GLVFXVVHG�

XQGHU�ZDVWH�PDQDJHPHQW��ZKLFK�LQFOXGHV�LQIRUPDWLRQ�RQ�3RFRQR�(QYLURQPHQWDO�&HQWUH���

([DPSOHV�RI�KRZ�WR�KDUQHVV�UHQHZDEOH�HQHUJ\�LV�HYLGHQW�LQ�WKH�3LQH\�/DNHV�(QYLURQPHQW�

&HQWUH��+RFNHUWRQ�+RXVLQJ�3URMHFW�DQG�&+
�
��

������ :DWHU

:DWHU��WKH�PRVW�LPSRUWDQW�VRXUFH�IRU�VXUYLYDO��LV�JHQHUDOO\�UHFRJQLVHG�DV�D�PDLQV�VHUYLFH�

DQG�FDQ�EH�GLYLGHG�LQWR�WKUHH�SULQFLSOH�V\VWHPV���)LUVWO\��SRWDEOH�ZDWHU�ZKLFK�LV�VXSSOLHG�

WR�EXLOGLQJV� LQ� SLSHV�� �6HFRQGO\��ZDVWH�ZDWHU�ZKLFK� LV� WDNHQ�DZD\� LQ�VHZHU� DQG� WKLUGO\��

UDLQZDWHU�ZKLFK�LV�QRW�XVXDOO\�FROOHFWHG�DQG�LV�WDNHQ�DZD\�YLD�VWRUP�ZDWHU�GUDLQV��+\GH��

�������������,Q�PRVW�FRXQWULHV�� LQFOXGLQJ�6RXWK�$IULFD��FOHDQ�SRWDEOH�ZDWHU�LV�EHLQJ�XVHG�

IRU�DOO�EXLOGLQJ�UHODWHG�XVHV��ZKLFK�SXW�D�ODUJH�VWUDLQ�RQ�WKH�GLPLQLVKLQJ�UHVRXUFH���7KLV�FDQ�

EH�UHFWL¿�HG�E\�PLQLPLVLQJ�PXQLFLSDO�ZDWHU�FRQVXPSWLRQ��FROOHFWLQJ�UDLQZDWHU�DQG�UHF\FOLQJ�

JUH\�ZDWHU���7KHVH�V\VWHPV�DUH�FOHDU�LQ�3LQH\�/DNHV�(QYLURQPHQW�&HQWUH�DQG�WKH�+RFNHUWRQ�

+RXVLQJ�3URMHFW��+\GH���������������

7KH� 3LQH\� /DNHV� (QYLURQPHQW� &HQWUH� LQ� 0HOYLOOH�� :HVW��

$XVWUDOLD� �¿�J�� ������ DQG� ¿�J�� ������� GHSLFWV� V\VWHPV� RI�

UDLQZDWHU� FROOHFWLRQ� DQG� ZDWHUOHVV� WRLOHWV� ZKLFK� PLQLPLVHV�

ZDWHU�FRQVXPSWLRQ�� �7KH� IDFLOLW\� ZDV�SHUFHLYHG�DV�D�PRGHO�

IRU� DQ� DXWRQRPRXV� HGXFDWLRQ� EXLOGLQJ� DQG� GHPRQVWUDWHV�

WR� WKH�YLVLWRUV�KRZ� WHFKQRORJLHV�DLG� LQ�SURGXFLQJ�D�EXLOGLQJ�

ZKLFK�LV�LQGHSHQGHQW�IURP�PDLQV�HOHFWULFLW\��ZDWHU�DQG�ZDVWH�

FRQQHFWLRQV��6DVVL���������������5DLQZDWHU�LV�FROOHFWHG�IURP�

WKH�URRI�DQG�VWRUHG�LQ�D��������OLWUH� WDQN�DQG� WKHQ�SXPSHG�

WR�KHDGHU�WDQNV�E\�D�SURFHVV�RI�D�VRODU�SRZHUHG�SXPS��¿�J��

�������� � ,Q� WKHVH� VPDOOHU� WDQNV� WKH� ZDWHU� JRHV� WKURXJK� D�

SXUL¿�FDWLRQ�SURFHVV�ZKHUHE\�LW�LV�¿�OWHUHG�DQG�GLVLQIHFWHG�ZLWK�

89�OLJKWV�PDNLQJ�LW�SRVVLEOH�WR�XVH�IRU�DOO�SXUSRVHV��KRZHYHU�

)LJ���������$UHDO�

YLHZ�RI�3LQH\�/DNHV�

(QYLURQPHQWDO�&HQWUH�

�6RXUFH��&LW\�RI�0HOYLOOH��

QR�GDWH��PHOYLOOHFLW\�FRP�

DX�
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LW�PXVW�EH�ERLOHG�EHIRUH�GULQNLQJ�� �7KH�EXLOGLQJ�PLQLPLVHV�

ZDWHU�XVH�E\�XS�WR�����E\�LQVWDOOLQJ�WZR�W\SHV�RI�ZDWHUOHVV�

WRLOHWV� DQG� XULQDOV� DQG� DYRLGV� FRQQHFWLRQ� ZLWK� WKH� VHZHU�

V\VWHP� �&LW\� RI� 0HOYLOOH�� QR� GDWH��� � 7KH� PRVW� LQWHUHVWLQJ�

V\VWHP� LV� WKH�K\EULG� WRLOHW� V\VWHP�ZKLFK� SURYLGHV� SULPDU\�

DQG� VHFRQGDU\� WUHDWPHQW� LQ� WZR� FKDPEHUV� DV� LW� IXQFWLRQV�

DV�D�PHFKDQLFDOO\�RSHUDWHG�SDFNDJH�VHZDJH�WUHDWPHQW�XQLW�

DQG� D� VHSWLF� WDQN� �¿�J�� �������� � 7KH� XQWUHDWHG�ZDVWH� IURP�

WRLOHWV��VLQNV�DQG�EDVLQV�HQWHU�LQWR�ELRORJLFDO�WUHDWPHQW�WDQNV�

ZKHUH� GHFRPSRVLWLRQ� WKURXJK� DQDHURELF� EDFWHULDO� DFWLRQ�

RFFXUV���,Q�D�VLPLODU�PDQQHU�WR�VHSWLF�WDQN��WKH�QRQ�GLJHVWHG�

PDWWHU�VHWWOHV�DW� WKH�ERWWRP�RI� WKH� WDQN� IRUPLQJ�D�OD\HU�RI�

VOXGJH�ZKLFK�PXVW�EH�UHPRYHG�HYHU\�����\HDUV�ZKHQ�WKH�

KROGLQJ�FDSDFLW\�RI�WKH�WDQN�KDV�EHHQ�UHDFKHG��6DVVL��������

�������7KH�WDQN�LV�YHQWLODWHG�E\�D�SKRWRYROWDLF�RSHUDWHG�IDQ�

WR�SUHYHQW�RGRXUV���$V�PRUH�ZDVWH�HQWHUV�WKH�¿�UVW�FKDPEHU��

ZDWHU�LV�SXVKHG�LQWR�WKH�VHFRQG�FKDPEHU�ZKLFK�FRQVLVWV�RI�

D�PD]H�RI�SODVWLF�SLSHV�ZLWK�D�OD\HU�RI�ELR¿�OP�RQ�WKH�VXUIDFH���

7KLV� GHJUDGHV� WKH� RUJDQLF�PDWWHU� UHVXOWLQJ� LQ� DQ� HIÀ�XHQW�

ZKLFK�LV�FOHDQ�HQRXJK�WR�EH�GLVFKDUJHG�WR�WKH�JURXQG�RU�D�

KROGLQJ�WDQN���7KH�WZR�FKDPEHUV�RU�WDQNV�DUH�ORFDWHG�LQ�WKH�

EDVHPHQW�LQ�WKH�3LQH\�/DNHV�(QYLURQPHQW�&HQWUH��EXW�LW�FDQ�

DOVR�EH�SDUWLDOO\�VXQN�XQGHUJURXQG���6DVVL������������

$V�SHU�WKH�FRQFHSW�RI�VXVWDLQDEOH�FLWLHV�LW�LV� LPSRUWDQW�WR�UHGXFH�WKH�XVH�RI�PDLQV�GUDLQV�

DQG�VHZHUV�E\�LQWURGXFLQJ�RQVLWH�WUHDWPHQW�V\VWHPV��DOVR�NQRZQ�DV�JUHHQ�ZDWHU�V\VWHPV���

VR�DV�WR�LQKLELW�WKH�RFFXUUHQFH�RI�VHZDJH�DQG�VWRUP�ZDWHU�SROOXWLRQ�LQFLGHQWV��+\GH��������

������7KH�+RFNHUWRQ�+RXVLQJ�3URMHFW��+RFNHUWRQ��6RXWKZHOO��8.��¿�J��������DQG�¿�J����������

FROOHFWV�ZDWHU�DQG�WUHDWV�DOO�ZDVWHZDWHU�RQ�VLWH�ZLWK�WKH�FRPELQHG�XVH�RI�VHSWLF�WDQNV�DQG�

UHHG�EHGV���7KH�KRXVLQJ�GHYHORSPHQW�XWLOLVHV�WKUHH�HIIHFWLYH�V\VWHPV�VR�WKDW�VHOI�VXI¿�FLHQF\�

LV�DFTXLUHG���7ZR�V\VWHPV�KDYH�EHHQ�SXW�LQWR�SODFH�IRU�ZDWHU�FROOHFWLRQ�IRU�QRQ�SRWDEOH�DQG�

DQRWKHU�V\VWHP�IRU�SRWDEOH�ZDWHU���:DWHU�IRU�QRQ�SRWDEOH�XVH��EDWKLQJ��ODXQGU\�DQG�À�XVKLQJ�

)LJ���������:RUOG�PDS�

LOOXVWUDWLQJ�ORFDWLRQ�RI�0HOYLOOH��

$XVWUDOLD��6RXUFH��%\�$XWKRU�

)LJ���������SKRWRJUDSK�RI�D�

�������OLWUH�UDLQZDWHU�WDQN�DW�

3LQH\�/DNHV�(QYLURQPHQWDO�

&HQWUH��6RXUFH��6DVVL��������

����

)LJ���������SKRWRJUDSK�RI�WDQNV�

LQ�EDVHPHQW�IRU�K\EULG�WRLOHWV�

�6RXUFH��6DVVL������������
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ORZ�À�XVK�WRLOHWV��LV�FROOHFWHG�WKURXJKRXW�WKH�VLWH��IURP�DFFHVV�URDGV�DQG�RWKHU�KDUG�VXUIDFHV�

DV�ZHOO�DV�IURP�¿�HOGV���7KLV�ZDWHU�LV�FDUULHG�WKURXJK�WURXJK�OLNH�VZDOHV��ZKLFK�PD\�QRW�EH�

VXLWDEOH�IRU�XUEDQ�DUHDV��WR�D�VXPS��¿�J�����������7KH�ZDWHU�LV�WKHQ�SXPSHG�LQWR�D�UHVHUYRLU�

�KROGLQJ�����FXELF�PHWHUV�RI�ZDWHU�DQG�LV���P�ORQJ�DQG��P�GHHS��ZKLFK�LV�WKHQ�SDVVHG�

WKURXJK�D�VDQG�¿�OWHU�DQG�JUDYLW\�IHG�WR�WKH�KRXVHV��¿�J�����������3RWDEOH�ZDWHU�LV�HVVHQWLDOO\�

WUHDWHG�UDLQZDWHU�ZKLFK�LV�FROOHFWHG�IURP�WKH�URRIV�DQG�GLUHFWHG�YLD�FRSSHU�SLSHV�WR�D����

FXELF�PHWHU�WDQN���6PDOO�SDUWLFOHV�DUH�UHPRYHG�E\�SDVVLQJ�WKH�ZDWHU�WKURXJK�D��PP�VWULQJ�

¿�OWHU�DQG�WKH�GLVVROYHG�FKHPLFDOV�DUH�UHPRYHG�E\�XVLQJ�D�FDUERQ�¿�OWHU���%HIRUH�WKH�ZDWHU�LV�

WUDQVIHUUHG�WR�GULQNLQJ�ZDWHU�WDSV�LQ�WKH�KRXVH�WKH�EDFWHULD�DQG�YLUXVHV�DUH�NLOOHG�E\�XVLQJ�

DQ�XOWUDYLROHW�OLJKW�WUHDWPHQW���6DVVL������������

)LJ���������SKRWRJUDSK�RI�VZDOH�ZLWK��N:�ZLQG�

WXUELQH�EHKLQG��6RXUFH��(QHUJ\�6DYLQJ�7UXVW��

�����

)LJ���������SKRWRJUDSK�RI�WKH���P[�P�GHHS�

UHVHUYRLU��6RXUFH��6DVVL������������

)LJ���������DUHDO�SKRWRJUDSK�RI�+RFNHUWRQ�+RXVLQJ�

3URMHFW��6RXUFH��(QHUJ\�6DYLQJ�7UXVW�������

)LJ���������:RUOG�PDS�LOOXVWUDWLQJ�ORFDWLRQ�RI�

6RXWKZHOO��8.���6RXUFH��%\�$XWKRU�
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5HHG�EHGV�IDFLOLWDWH�ZDWHU�GLVSRVDO�DV�DOO�ZDVWHZDWHU��LQFOXGLQJ�EODFN�ZDWHU��VHZDJH��DQG�

JUH\�ZDWHU�LV�WUDQVIHUUHG�IURP�WKH�KRXVHV�RQ�VLWH�WR�D�FRPPXQDO�VHSWLF�WDQN�IRU�D�¿�YH�WR�

WHQ�GD\�SHULRG��¿�J�����������,Q�WKH�VHSWLF�WDQN�WKH�VROLGV�DUH�VHSDUDWHG�WKURXJK�VHWWOHPHQW�

DQG�WKH�UHODWLYHO\�FOHDQ�OLTXLG�LV�SDVVHG�WKURXJK�D�UHHG�EHG�WUHDWPHQW�DUHD���7KLV�SURFHVV�

XVXDOO\�WDNHV�WKUHH�PRQWKV���7KH�WUHDWHG�ZDWHU�WKHQ�SDVVHV�IURP�WKH�WUHDWPHQW�DUHD�LQWR�WKH�

PDLQ�ODNH�WKURXJK�D�JDELRQ�ZDOO��PDGH�XS�RI������PP�OLPHVWRQH�EORFNV�DQG�LV�WKHUHIRUH�

¿�OWHUHG�HYHQ�IXUWKHU���7KH�FOHDQLQJ�SURFHVV�RFFXUV�GXH�WR�WKH�UHHGV�VXSSO\�RI�R[\JHQ�WR�WKH�

EDFWHULD�OLYLQJ�LQ�WKHLU�URRWV�ZKLFK�GLJHVW�WKH�SDWKRJHQV�LQ�WKH�HIÀ�XHQW��ZKLFK�PRYHV�VORZO\�

SDVVHG���7KLV�UHHG�EHG�V\VWHP�FOHDQV�WKH�ZDWHU�WR�D�VLPLODU�VWDQGDUG�RI�WKH�ZDWHU�FOHDQHG�

E\�D� W\SLFDO�PHFKDQLFDO�WUHDWPHQW�SODQW�DQG�LQ�WHUPV�RI�WKH�+RFNHUWRQ�GHYHORSPHQW�� WKH�

ZDWHU�KDV�PHW�(XURSHDQ�8QLRQ�EDWKLQJ�TXDOLW\�VWDQGDUGV���7KHVH�UHHG�EHGV�DUH�QRW�RQO\�

EHQH¿�FLDO� LQ�ZDWHU�GLVSRVDO�EXW�DOVR�FUHDWH�DWWUDFWLYH�DQG�KHDOWK\�HQYLURQPHQWV�� �6DVVL��

������������¿�J����������

������ :DVWH�PDQDJHPHQW

3RSXODWLRQ�JURZWK�KDV�FDXVHG�DQ� LQFUHDVH� LQ� WKH�DPRXQW�RI�ZDVWH�EHLQJ�SURGXFHG�DQG�

EHLQJ� GXPSHG� LQ� ODQG¿�OO� VLWH� RU� EHLQJ� LQFLQHUDWHG�� ERWK� RI� ZKLFK� DUH� GHWULPHQWDO� WR� WKH�

HQYLURQPHQW��6DVVL���������������:DVWH�PLQLPLVDWLRQ�FDQ�EH�GLYLGHG�LQWR�WZR�SDUWV���)LUVWO\��

ZDVWH�PDQDJHPHQW�RI�WKH�IDFLOLW\��ZKLFK�FRQVWLWXWHV�WKH�VRUWLQJ�RI�ZDVWH�LQWR�YDULRXV�ELQV�

RQ� VLWH� ZKLFK� FDQ� WKHQ� EH� UHF\FOHG�� � � 5HF\FOLQJ� RI� ZDVWH� VXFK� DV� JODVV��PHWDO�� SDSHU�

DQG�SODVWLF�ZLOO�KHOS�WR�DOOHYLDWH�HQYLURQPHQWDO�SUREOHPV�DQG� LV�QHFHVVDU\� LQ�DVVXULQJ�D�

VHFXUH�IXWXUH���3HWHU�6PLWK�UHLWHUDWHV�WKLV�E\�VWDWLQJ�WKDW�³ZH�DUH�VORZO\�PRYLQJ�WR�D�SRVLWLRQ�

ZKHUH� WKHUH�ZLOO�EH�QR�VXFK� WKLQJ�DV�ZDVWH��PHUHO\� WUDQVIRUPDWLRQ´� �6PLWK���������������

)LJ���������SKRWRJUDSK�RI�WKH�UHHG�EHG�LQ�WKH�ODNH�DW�

+RFNHUWRQ�+RXVLQJ�SURMHFW��6RXUFH��(QHUJ\�6DYLQJ�7UXVW��

�����

)LJ����������SKRWRJUDSK�RI�WKH�

/DNH�ZLWK�YDULRXV�SODQWV�DQG�

DQLPDOV�DQG�HQMR\HG�E\�WKH�

RFFXSDQWV��6RXUFH��6DVVL��������

����
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$QG�VHFRQGO\��PLQLPLVLQJ�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH���%RWK�RI�WKHVH�SULQFLSOHV�DUH�

HYLGHQW�LQ�3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��3HQQV\OYDQLD�ZKLFK�LV�VLWXDWHG�ZLWKLQ�

D�QDWLRQDO�SDUN��¿�J���������DQG�¿�J�����������0RVNRZ��������������

7KLV�EXLOGLQJ�ZDV�FRPSOHWHG�LQ������DQG�ZDV�GHVLJQHG�E\�%RKOLQ�&\ZLQVNL�-DFNVRQ�$UFKLWHFWV�

DQG� LV�FXUUHQWO\�RFFXSLHG�E\���VWDII�PHPEHUV�ZLWK�����YLVLWRUV�SHU�ZHHN�� �7KLV�EXLOGLQJ�

VHUYHV�WR�SURYLGH�D�JDWKHULQJ�VSDFH��FRQIHUHQFH�FHQWUH�DQG�SXEOLF�KDOO�IRU�WKH�FRPPXQLW\�

DQG�HQYLURQPHQWDO�JURXSV�LQ�WKH�DUHD� �¿�J������������7KH�SURMHFW� LV�KLJKO\�LQWHUDFWLYH�DQG�

RXWZDUGO\�H[SUHVVHV�SULQFLSOHV�RI�JUHHQ�DUFKLWHFWXUH�PDNLQJ�LW�D�UHOHYDQW�WHDFKLQJ�WRRO�IRU�

YLVLWRUV�DQG�VWDII���2QH�RI�WKH�PRVW�DSSDUHQW�WHDFKLQJ�RSSRUWXQLWLHV�LV�WKH�EXLOGLQJ¶V�QRUWK�

UHF\FOHG�WLUH�FODG�ZDOO��¿�J���������DQG�¿�J������������7KLV�ZDV�GHVLJQHG�WR�VHUYH�DV�D�YLVLEOH�

H[DPSOH�RI�HQYLURQPHQWDO�GHVLJQ��VSHFL¿�FDOO\�ZDVWH�PDQDJHPHQW��0RVNRZ��������������

)LJ����������SKRWRJUDSK�RI�WKH�3RFRQR�(QYLURQPHQW�

(GXFDWLRQ�&HQWUH¶V�HDVW�HOHYDWLRQ��6RXUFH��

0RVNRZ��������FRYHU�

)LJ����������:RUOG�PDS�LOOXVWUDWLQJ�ORFDWLRQ�

RI�3HQQV\OYDQLD��86$��6RXUFH��%\�$XWKRU�

)LJ����������SODQ�RI�3RFRQR�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�

�6RXUFH��0RVNRZ�����������
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7KH�DUFKLWHFWV�LQWHQVLYHO\�UHVHDUFKHG�DOO�RI�WKH�PDWHULDOV�DQG�FKRVH�WKHP�IRU�WKHLU�GXUDELOLW\��

ORZ�HQYLURQPHQWDO�LPSDFW��HQHUJ\�HI¿�FLHQF\��ORZ�PDLQWHQDQFH�DQG�ORQJ�OLIH�VSDQ���7KLV�LV�

HYLGHQW�LQ� WKH�XVH�RI�H[SRVHG�FRQFUHWH�À�RRU�VODE�DQG�VWUXFWXUDO� IUDPH�� IDFH�EULFN��ZRRG�

VWUXFWXUDO� V\VWHP�� DQG� WLUH� FODG� QRUWK� ZDOO� DOO� RI� ZKLFK� ZLOO� QRW� UHTXLUH� DQ\� UH¿�QLVKLQJ�

WKURXJKRXW�WKH� OLIH�RI� WKH�EXLOGLQJ�� �5HF\FOHG�EXLOGLQJ�PDWHULDOV�FRQVLVW�RI�UHXVHG� LWHPV��

UHIXUELVKHG�PDWHULDOV�DQG�UHFRQVWLWXWHG�PDWHULDOV���7KH�XVH�RI� UHF\FOHG�PDWHULDOV�DOORZV�

IRU� FORVHG�F\FOH�V\VWHPV�ZKLFK�:LOOLDP�0F'RQRXJK�FDOOV� &UDGOH�&UDGOH� DV� RSSRVHG� WR�

&UDGOH�*UDYH��0F'RQRXJK��������������7KH�UHF\FOHG�PDWHULDOV�ZKLFK�KDYH�EHHQ�VSHFL¿�HG�

DUH�UHF\FOHG�ZRRG�SODVWLF�FRPSRVLWH�OXPEHU�ZKLFK�VXEVWLWXWHV�SUHVHUYDWLYH�WUHDWHG�ZRRG�

DQG� LV�PDGH�XS�RI� UHF\FOHG�SODVWLF� WUDVK�EDJV�DQG�ZDVWH�ZRRG�¿�EUHV�DQG�FDQ�EH�XVHG�

IRU�GHFNLQJ��GRRU�DQG�ZLQGRZ�IUDPHV��DQG�H[WHULRU�PROGLQJV��À�\�DVK�ZKLFK�UHSODFHV�XS�WR�

����RI�WKH�FHPHQW�LQ�FRQFUHWH�DQG�LV�D�ZDVWH�SURGXFW�RI�FRDO�FRPEXVWLRQ��UHF\FOHG�UXEEHU�

À�RRULQJ�LQ�WKH�OREE\��UHF\FOHG�FRQWHQW�SRUFHODLQ�WLOHV�LQ�WKH�NLWFKHQ�DQG�VHUYLQJ�DUHD���7KH�

FRQFHSW�RI�UHF\FOLQJ�KDV�EHHQ�IROORZHG� WKURXJK�LQWR�WKH�VWUXFWXUDO�V\VWHP�ZKLFK�KDV� WKH�

DELOLW\�WR�EH�GLVDVVHPEOHG�IRU�UHXVH�RU�EH�UHF\FOHG��$PHULFDQ�,QVWLWXWH�RI�$UFKLWHFWV����������

7KH�VWUXFWXUDO� V\VWHP�FRQVLVWV�RI� WKH� IUDPH�ZKLFK� LV�FRQVWUXFWHG� IURP�'RXJODV�¿�U�JOXH�

ODPLQDWHG� WLPEHU� EHDP� DQG�FROXPQV�� VWHHO� WUXVVHV�� ZRRG� VWXG� EHDULQJ�ZDOO� DQG� LQ�VLWX�

FRQFUHWH�VODE��WKH�À�RRU�ZKLFK�XWLOLVHV�WKHUPDO�PDVV�IRU�FOLPDWH�FRQWURO�LV�RI�LQ�VLWX�FRQFUHWH�

VODE�ZLWK�LQWHJUDO�FRORXU�DQG� WKH� URRI�ZKLFK�LV�LQVXODWHG�SO\ZRRG�SDQHOV�ZLWK�'RXJODV�¿�U�

¿�QLVK�� �2WKHU� WKDQ� WKH� UHF\FOHG�WLUH� FODG�ZDOO�� �HGXFDWLRQ� WKURXJK�DUFKLWHFWXUH� LV� IXUWKHU�

SURYLGHG�E\� WKH�HWFKHG� LPDJHV�RI�QDWXUH�LQ� WKH�EORFN�ZDOO�ZKLFK�RIIHUV�RSSRUWXQLWLHV� IRU�

VFDYHQJHU�KXQWV�WR�¿�QG�DQLPDO�WUDFNV��OHDI�SDWWHUQV�DQG�ORFDO�ZLOGOLIH��0RVNRZ��������������

)LJ�����������'HWDLOHG�

SKRWRJUDSK�RI�WKH�

WLUHFODG�ZDOO�DW�WKH�

HQWUDQFH�RI�3RFRQR�

(GXFDWLRQ�&HQWUH�

�6RXUFH��0RVNRZ��

���������

)LJ�����������3KRWRJUDSK�RI�YLHZ�ZKHQ�DSSURDFKLQJ�

WKH�FHQWUH�LOOXVWUDWLQJ�WKH�VWULNLQJ�WLUHFODG�ZDOO�

�6RXUFH��$PHULFDQ�,QVWLWXWH�RI�$UFKLWHFWV�������
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7KH�HWFKLQJV�ZHUH�PDGH�E\�WKH�FKLOGUHQ�GXULQJ�WKH�FRQVWUXFWLRQ�SURFHVV�DQG�WKHUHIRUH�JLYH�

WKHP�D�VHQVH�RI�RZQHUVKLS���7KH�XVHUV�DUH�PDGH�DZDUH�RI�WKH�QDWXUDO�IRUFHV�DQG�HQHUJ\�

FRQVHUYDWLRQ�DV�PDQXDO�GHYLFHV� VXFK� DV�PDQXDOO\�RSHUDWHG� OLJKW� VZLWFKHV� DQG�ZLQGRZ�

YHQWLODWRUV�RQ�WKH�HDVW��ZHVW�DQG�VRXWK�ZDOOV�RI�WKH�EXLOGLQJ�DUH�XVHG�UDWKHU�WKDQ�DXWRPDWHG�

PHFKDQLFDO� V\VWHPV��� ,Q�WKLV�PDQQHU� WKH�XVHUV�PDNH�GLUHFW�HQHUJ\�FRQVFLRXV�GHFLVLRQV�

�0RVNRZ��������������

7KH� GHVLJQHUV� IURP�(FR�WHFW�$UFKLWHFWV� UHVSRQVLEOH� IRU�3LQH\� ODNH�(QYLURQPHQW�&HQWUH��

KDYH�VHOHFWHG�UHF\FOHG�DQG�QDWXUDO�PDWHULDOV�WR�GHPRQVWUDWH�VROXWLRQV�WR�VXVWDLQDEOH�GHVLJQ�

SUREOHPV�DQG�WR�UHGXFH�WKH�HPERGLHG�HQHUJ\�RI�WKH�EXLOGLQJ��6DVVL��������������7KH\�KDYH�

VSHFL¿�HG�UHF\FOHG�OLJKW�SROHV�ZKLFK�DUH�XVHG�ORDG�EHDULQJ�SRVWV�DQG�WLPEHU�ZKLFK�LV�UHXVHG�

RU�VRXUFHG�IURP�VXVWDLQDEOH�SURGXFWLRQ�IRUHVWU\��7KH�ZDOOLQJ�DLGV�LQ�WKHUPDO�PDVV�DV�LW�LV�

PDGH�XS�RI����PP�WKLFN�UDPPHG�HDUWK��OLPHVWRQH��ZDOOV���&OD\�EDVHG�PDWHULDOV�VXFK�DV�WKLV�

DUH�KLJKO\�K\JURVFRSLF�DQG�DUH�WKHUHIRUH�EHQH¿�FLDO�LQ�WHUPV�RI�PDLQWDLQLQJ�UHODWLYH�KXPLGLW\�

GXH�WR�WKH�PDWHULDOV�DELOLW\�WR�DEVRUE�RU�UHOHDVH�PRLVWXUH��6DVVL���������������7KHVH�SURYLGH�

DQ�LQWURGXFWLRQ�WR�HQYLURQPHQWDOO\�FRQVFLRXV�EXLOGLQJ�WHFKQLTXHV��6DVVL�������������

������ (QHUJ\�H[SHQGLWXUH�

%XLOGLQJV�ZKLFK�DUH�HQYLURQPHQWDOO\�VHQVLWLYH�PXVW�LQFOXGH�D�SRVVLEOH� ³QHW�]HUR�HQHUJ\´�

FRQFHSW���7KLV�PD\�EH�DFKLHYHG�E\�UHGXFLQJ�HQHUJ\�H[SHQGLWXUH�DQG�E\�KDUQHVVLQJ�UHQHZDEOH�

HQHUJ\�WKDW�LV�DYDLODEOH�RQ�VLWH���+DUQHVVLQJ�UHQHZDEOH�HQHUJ\�DVVLVWV�LQ�DOOHYLDWLQJ�SROOXWLRQ�

DQG�WKH�QXDQFHV�DVVRFLDWHG�ZLWK�FRDO�¿�UH�SRZHU�SODQWV��ZKLFK�JHQHUDWHV�PRVW�RI�6RXWK�

$IULFD¶V�SRZHU��5RRV�	�1RLU����������7KH�VXQ�LV�WKH�SULQFLSDO�VRXUFH�RI�UHQHZDEOH�HQHUJ\�

DV�LW�GLUHFWO\�RIIHUV�VRODU�HQHUJ\�DV�ZHOO�DV�JHQHUDWHV�WKH�FOLPDWH�PDNLQJ�LW�SRVVLEOH�WR�GUDZ�

HQHUJ\�IURP�ZLQG��ZDYHV�DQG�WLGHV��6PLWK������������

³$�VXVWDLQDEOH�HQHUJ\�V\VWHP�LV�SUREDEO\�WKH�VLQJOH�PRVW�LPSRUWDQW�PLOHVWRQH�LQ�

RXU�HIIRUWV�WR�FUHDWH�D�VXVWDLQDEOH�IXWXUH«�'HFDUERQLVDWLRQ�RI�WKH�HQHUJ\�V\VWHP�

LV�WDVN�QXPEHU�RQH�´��2\VWHLQ�'DKOH��&KDLUPDQ�RI�WKH�:RUOGZDWFK�,QVWLWXWH�FLWHG�

LQ�6PLWK������������



��7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

%XLOGLQJV�WKDW�H[KLELW�HQHUJ\�VDYLQJ�SULQFLSOHV�DUH�&RXQFLO�+RXVLQJ����&+
�
���WKH�+RFNHUWRQ�

+RXVLQJ�GHYHORSPHQW�DQG�WKH�3LQH\�ODNH�HQYLURQPHQW�FHQWUH�� �&RXQFLO�+RXVLQJ����&+
�
��

ZDV�GHVLJQHG�E\�WKH�&LW\�RI�0HOERXUQH�DQG�'HVLJQ,QF�LQ�������¿�J���������DQG�¿�J������������

7KH�EXLOGLQJ
�
LV�SRZHUHG�E\�UHQHZDEOH�UHVRXUFHV�DQG�LV�$XVWUDOLD¶V�¿�UVW�*UHHQ�6WDU�UDWHG�

EXLOGLQJ� WR�EH� DZDUGHG��� 6WDUV�ZKLFK�FDUULHV�DQ� ³LQWHUQDWLRQDO� OHDGHUVKLS´� VWDWXV�� � &+
��

HQHUJ\� KDUYHVWLQJ� FDQ� EH� GLYLGHG� LQWR� WZR� FDWHJRULHV�� KDUYHVWLQJ� IURP� VTXDQGHU� DQG�

KDUYHVWLQJ�IURP�QDWXUH���,Q�WHUPV�RI�KDUYHVWLQJ�IURP�VTXDQGHU�WKH�DUFKLWHFWV�KDYH�GHVLJQHG�

WKH�EXLOGLQJ�RQ� WKH�EDVLV�RI�DQ�HQHUJ\�HI¿�FLHQW� OLJKWLQJ� VFKHPH��ZKHUHE\� WKH� ORFDO� WDVN�

OLJKWLQJ�DERYH�LQGLYLGXDO�ZRUNVSDFHV�KDYH�DGMXVWDEOH�FRQWUROV�WR�VXLW�WKH�RFFXSDQF\�WUHQG�

DQG�WLPH�RI�XVH���7KLV�KDV�DFKLHYHG�D����SHU�FHQW�OLJKWLQJ�HQHUJ\�FRVW�UHGXFWLRQ�LQ�JHQHUDO�

RI¿�FH� DUHDV� �&LW\� RI�0HOERXUQH�� ������ ����$Q� DGGLWLRQDO� WRRO� WR� UHGXFH� LPSURYH� HQHUJ\�

HI¿�FLHQF\�LV�HQKDQFH�QDWXUDO�GD\�OLJKWLQJ�WR�VXEVWLWXWH�DUWL¿�FLDO�OLJKWLQJ�DQG�LV�EHQH¿�FLDO�LQ�

WHUPV�RI�UHGXFLQJ�LQWHUQDO�KHDW�JDLQ��HQHUJ\�VTXDQGHU�DQG�LQFUHDVHG�RFFXSDQW�VDWLVIDFWLRQ�

DQG�ZHOOEHLQJ���7KLV�KDV�EHHQ�DFFRPSOLVKHG�DV�WKH�DUFKLWHFWV�LQWURGXFHG�OLJKW�VKHOYHV�WR�

UHÀ�HFW�LQGLUHFW�OLJKW�GHHS�ZLWKLQ�WKH�À�RRU�SODQ��¿�J������������&+
�
�KDUYHVWV�HQHUJ\�IURP�WKH�

ZLQG�E\� LQWURGXFLQJ�VL[�ZLQG�WXUELQHV�RQ�WKH�WRS�RI�VRODU�VWDFNV�RQ� WKH�QRUWK�VLGH�RI� WKH�

EXLOGLQJ��¿�J���������DQG�¿�J������������7KHVH�WXUELQHV�ZHUH�GHVLJQHG�WR�DLG�QLJKW�SXUJH�DLU�

À�RZ� WKURXJK� WKH�EXLOGLQJ��HQKDQFLQJ�YHQWLODWLRQ�DQG� WR�RSHUDWH�DV�HOHFWULFLW\�JHQHUDWRUV�

GXULQJ�WKH�GD\���7KH�VRODU�KRW�ZDWHU�V\VWHP�XVHV�VRODU�HQHUJ\�WR�KHDW�WKH�KRW�ZDWHU�VXSSO\�

IRU� WKH�EDVLQV�DQG�QLQH�VKRZHUV��ZKLFK�DUH�XVHG� WR�HQFRXUDJH�SHRSOH�WR�F\FOH�WR�ZRUN���

7KH�KRW�ZDWHU�UHTXLUHPHQW�IRU�&+
��
LV������OLWHUV�SHU�GD\�����SHU�FHQW�RI�ZKLFK�LV�UHDFKHG�

E\�WKH���P��SDQHOV�DQG�LV�VXSSOHPHQWHG�E\�WKH�JDV�ERLOHU��ERWK�RI�ZKLFK�DUH�ORFDWHG�RQ�

WKH� URRI�� �&+
��
KDV����VRODU�SKRWRYROWDLF�SDQHOV� ���P��SKRWRYROWDLF�FHOOV�� ORFDWHG�RQ� WKH�

)LJ�����������3KRWRJUDSK�RI�WKH�1:�FRUQHU�RI�

WKH�&+��EXLOGLQJ��6RXUFH��&LW\�RI�0HOYLOOH��QR�

GDWH��PHOYLOOHFLW\�FRP�DX�

)LJ����������:RUOG�PDS�LOOXVWUDWLQJ�WKH�ORFDWLRQ�

RI�0HOERXUQH��$XVWUDOLD��6RXUFH��%\�$XWKRU�
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URRI�DQG�JHQHUDWHV����N:�RI�HOHFWULFLW\��ZKLFK�LV�HVWLPDWHG� WR�SURGXFH�HQRXJK�SRZHU�WR�

PRYH�WKH�ZHVWHUQ�WLPEHU�VKXWWHUV���7R�LPSURYH�WKH�HI¿�FLHQF\�RI�VRODU�HQHUJ\��LW�KDV�EHHQ�

VXJJHVWHG�WKDW�VRODU�FRQFHQWUDWRU�V\VWHPV�DUH�LQWURGXFHG��&LW\�RI�0HOERXUQH��������������

$�WUL�JHQHUDWLRQ�V\VWHP�ZKLFK�SURGXFHV�SRZHU��KHDWLQJ�DQG�FRROLQJ�LV�ORFDWHG�LQ�WKH�URRI�

SODQW�URRP���$�JDV�¿�UHG�PLFUR�WXUELQH�LV�XVHG�WR�JHQHUDWH����N:�RI�HOHFWULFLW\��FDWHULQJ�IRU�

���SHU�FHQW�RI�WKH�EXLOGLQJV�HOHFWULFLW\�UHTXLUHPHQWV��&LW\�RI�0HOERXUQH��������������7KH�&+
�
�

GHVLJQ�WHDP�LQFRUSRUDWHG�DQ�DEVRUSWLRQ�FKLOOHU� LQWR�WKH�V\VWHP�ZKLFK�UHF\FOHV�WKH�ZDVWH�

KHDW�SURGXFHG�LQ�WKH�HQHUJ\�JHQHUDWLRQ�SURFHVV�IRU�FRROLQJ��

)LJ�����������'LDJUDP�RI�WKH�

QRUWK�IDFDGH¶V�H[WHUQDO�VNLQ�

LOOXVWUDWLQJ�WKH�FRQWURO�RI�OLJKW�

GXH�WR�OLJKW�VKHOYHV��VKDGLQJ�

GHYLFHV�DQG�VFUHHQLQJ�

�6RXUFH��&LW\�RI�0HOYLOOH��QR�

GDWH��PHOYLOOHFLW\�FRP�DX�

)LJ�����������1RUWK�HOHYDWLRQ�GHSLFWLQJ�

WKH�GDUNO\�SDLQWHG�YHQWLODWLRQ�VWDFNV�

�6RXUFH��&LW\�RI�0HOYLOOH��QR�GDWH��

PHOYLOOHFLW\�FRP�DX�
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$GGLWLRQDOO\��UHQHZDEOH�HQHUJ\�KDUYHVWLQJ�LV�DSSDUHQW�DW�WKH�+RFNHUWRQ�+RXVLQJ�GHYHORSPHQW��

ZKLFK�DLPV�WR�EH�&2
�
�QHXWUDO�DQG�WKHUHIRUH�UHOLHV�RQ�UHQHZDEOH�VRXUFHV�RI�HQHUJ\��LQFOXGLQJ�

ERWK�ZLQG�DQG�VRODU�� UHVXOWLQJ� LQ�D�VXFFHVVIXO�H[SHULPHQW� ORZ�HQHUJ\�GHVLJQ�� �)LUVWO\��WR�

DFKLHYH�WKLV��WKH�GHYHORSPHQW�DLPHG�WR�PLQLPLVH�HQHUJ\�UHTXLUHPHQWV�E\�XWLOLVLQJ�PHDQV�RI�

SDVVLYH�GHVLJQ�LQ�WHUPV�RI�WKHUPDO�PDVV��ZHOO�LQVXODWHG�DQG�DLU�WLJKW�FRQVWUXFWLRQ�DQG�WDNLQJ�

DGYDQWDJH�RI�SDVVLYH�VRODU�HQHUJ\�WKURXJK�VRXWK�IDFLQJ�FRQVHUYDWRULHV���,Q�WKLV�UHJDUG��WKH�

KRXVHV�XVHG��������N:K�SHU�\HDU��HTXLYDOHQW�WR�������N:K�SHU�KRXVH�DQG�DURXQG����N:K�

SHU�KRXVH�SHU�GD\��(QHUJ\�6DYLQJ�7UXVW�������������7KH�SRZHU�VXSSO\�WR�VXSSOHPHQW�WKLV�

LV�VRXUFHG�IURP�D���P�KLJK����N:�ZLQG�WXUELQH��¿�J���������DQG�D�����N:�SKRWRYROWDLF�DUUD\�

�¿�J������������,Q������WKH�GHYHORSPHQW�LQWURGXFHG�DQRWKHU�ZLQG�WXUELQH�ZKLFK��ZKHQ�XVHG�

LQ�DGGLWLRQ�WR�WKH�H[LVWLQJ�V\VWHPV��ZLOO�JXDUDQWHH��������N:KU�RI�HQHUJ\�SURGXFHG�RQ�VLWH�

SHU�\HDU���7KHVH�V\VWHPV�DUH�FRQQHFWHG�WR�WKH�JULG�SHUPLWWLQJ�WKH�VXUSOXV�HOHFWULFLW\�WR�EH�

H[SRUWHG�DQG�ZKHQ�QHHG�EH�HOHFWULFLW\�FDQ�EH�LPSRUWHG���6DVVL������������

)LJ����������

'LDJUDPDWLF�

VHFWLRQ�FRROLQJ�

PHWKRGV��

YHQWLODWLRQ�SDWKV�

DQG�UHQHZDEOH�

HQHUJ\�VRXUFHV��

�6RXUFH��&LW\�RI�

0HOYLOOH��QR�GDWH��

PHOYLOOHFLW\�FRP�

DX�
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,Q�WKH�FDVH�RI�3LQH\�/DNHV�(QYLURQPHQWDO�&HQWUH��WKH�HGXFDWLRQ�

EXLOGLQJ�XWLOLVHV�D�V\VWHP�NQRZQ�DV�WKH�5HPRWH�$UHD�3RZHU�

6XSSO\� �5$36�� JLYHQ� LWV� LVRODWHG� ORFDWLRQ�� � 7KH� 5$36� LV�

FDSDEOH�RI�VXSSO\LQJ�DQ�RXWSXW� RI���N:�RI� µFOHDQ¶�SRZHU�E\�

XVLQJ�UHQHZDEOH�HQHUJ\��ZKLFK�KDV�FDXVHG�D�UHGXFWLRQ�RI�XS�

WR���WRQQHV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�SHU�\HDU���7KH�NH\�

FRPSRQHQWV� WR� WKH�5$36� DUH�D��� N:�ZLQG� WXUELQH�ZKLFK� LV�

SRVLWLRQHG�QHDU�WKH�PDLQ�FDU�SDUN�DQG�FRQYHUWV�NLQHWLF�HQHUJ\�

IURP� WKH� ZLQG� LQWR� HOHFWULF� HQHUJ\� ZKLFK� GLUHFWO\� FKDUJHV�

WKH� EDWWHULHV� �¿�J�� ��������� SKRWRYROWDLF� �39�� DUUD\V� ZLWK� WKH�

SRWHQWLDO�VRODU�SRZHU�RXWSXW�RI�����N:�GXH�WR�WKH�SKRWRYROWDLF�

DUUD\� ZKLFK� FRQVLVWV� RI� ��[����:DWW� 39� PRGXOHV� PRXQWHG�

LQ�D�IUDPH�ORFDWHG�DW�WKH�IURQW�RI�WKH�FHQWUH�DQG�D�IXUWKHU����

PRGXOHV�SRVLWLRQHG�RQ�DQ�DXWRPDWLF�VRODU�WUDFNLQJ�DUUD\�RQ�WKH�

7HFKQRORJ\�7RZHU��6DVVL�������������¿�J���������DQG�¿�J�����������

WKH����N:�LQWHUDFWLYH�LQYHUWHU��ORFDWHG�LQ�WKH�(QHUJ\�5RRP�DQG�

DORQJ�ZLWK� WKH�JHQHUDWRU�FDQ�SURYLGH�XS� WR� ��� N:�RI�SRZHU�

LI� UHTXLUHG� DQG� WKH� ���� 9ROW� '&� EDWWHU\� EDQN� �6DVVL�� ������

������(QHUJ\�GHPDQG�KDV�EHHQ�PLQLPLVHG�ZLWKLQ�WKH�EXLOGLQJ�

E\� LQVWDOOLQJ� ORZ� HQHUJ\� OLJKW� ¿�WWLQJV� ZLWK� PRYHPHQW� FRQWURO�

VHQVRUV� �ORFDWHG� LQ� WKH� NLWFKHQ�� VWRUHURRPV�DQG� EDWKURRPV��

DV�ZHOO�DV�LQWURGXFLQJ�VRODU�SRZHUHG�RXWGRRU�OLJKWLQJ���$QRWKHU�

PHWKRG� WR� ORZHU� WKH� HQHUJ\� GHPDQG� LV� WKH� XVH�RI� VRODU�KRW�

ZDWHU�KHDWLQJ�V\VWHPV���&LW\�RI�0HOYLOOH��QR�GDWH���6DVVL��������

���

)LJ����������3KRWRJUDSK�

RI�WKH���N:�ZLQG�WXUELQH�

�6RXUFH��6DVVL�����������

)LJ����������3KRWRJUDSK�RI�WKH�����N:�SKRWRYROWDLF�DUUD\�PRXQWHG�

RQ�D�IUDPH��SRVLWLRQHG�LQ�D�YLVLEOH�ORFDWLRQ�DV�D�WRRO�IRU�HGXFDWLRQ�

�6RXUFH��6DVVL�����������

)LJ����������3KRWRJUDSK�

RI�WKH�7HFKQRORJ\�7RZHU�

�6RXUFH��6DVVL������������

)LJ����������3KRWRJUDSK�

RI�WKH�����N:�SKRWRYROWDLF�

DUUD\���6RXUFH��6DVVL��

���������
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9DULRXV�H[DPSOHV�RI�EXLOGLQJV�LQFRUSRUDWLQJ�DXWRQRPRXV�TXDOLWLHV�DQG�IXQFWLRQLQJ�LQ�KDUPRQ\�

ZLWK�WKH�QDWXUDO�V\VWHPV�KDYH�EHHQ�GLVFXVVHG���(YLGHQWO\��LW�LV�HVVHQWLDO�WR�PLQLPLVH�ZDWHU�

FRQVXPSWLRQ��ZDVWH�SURGXFWLRQ�DQG�HQHUJ\�H[SHQGLWXUH� WKURXJK� WKH�GLVFXVVHG�V\VWHPV���

:DWHU�FDQ�EH�FRQVHUYHG�E\�FROOHFWLQJ�UDLQZDWHU�LQ�ODUJH�VWRUDJH�WDQNV��XWLOLVLQJ�JUH\�ZDWHU�

DQG�E\�LQWURGXFLQJ�ZDWHUOHVV�WRLOHWV�ZKLFK�KDYH�EHHQ�REVHUYHG�DW�3LQH\�/DNHV�(QYLURQPHQW�

&HQWUH���,Q�DGGLWLRQ��LW�LV�VLJQL¿�FDQW�WR�LPSURYH�V\VWHPV�RI�ZDWHU�GLVSRVDO�ZKLFK�ZDV�DFKLHYHG�

DW�+RFNHUWRQ�KRXVLQJ�GHYHORSPHQW�� �7KLV�V\VWHP�ZDV�VXFFHVVIXO�JLYHQ� LWV�GXDOLW\��DV� LW�

IXQFWLRQDOO\�FOHDQV�WKH�ZDWHU�DV�ZHOO�DV�EHDWL¿�HV�WKH�HQYLURQPHQW���:DVWH�PLQLPLVDWLRQ�DQG�

PDQDJHPHQW�LV�DSSDUHQW�DW�3LQH\�/DNHV�(QYLURQPHQWDO�&HQWUH�DQG�3RFRQR�(QYLURQPHQWDO�

(GXFDWLRQ�&HQWUH�GXH�WR�WKH�UHF\FOHG�PDWHULDOV�WKDW�ZHUH�VSHFL¿�HG���7KHVH�PDWHULDOV�DUH�

XVHG�DV�YLVXDO�WRROV�IRU�HGXFDWLQJ�WKH�YLVLWRUV�RQ�ZDVWH�PDQDJHPHQW���,Q�WKH�FDVH�RI�HQHUJ\�

H[SHQGLWXUH�&+���+RFNHUWRQ�+RXVLQJ�GHYHORSPHQW�DQG�3LQH\�/DNHV�(QYLURQPHQWDO�&HQWUH�

GHPRQVWUDWHG� WKDW� ZKHQ� GHVLJQLQJ� DXWRQRPRXV� EXLOGLQJV� WKH�SULPDU\�VWHS� LV� WR� UHGXFH�

HQHUJ\�FRQVXPSWLRQ�E\�XWLOLVLQJ�PHWKRGV�RI�SDVVLYH�GHVLJQ��VXFK�DV�WKH�WKHUPDO�FDSDFLW\�

RI�PDWHULDOV��RULHQWDWLRQ��QDWXUDO�OLJKW�DQG�YHQWLODWLRQ���,W�LV�WKHQ�QHFHVVDU\�WR�KDUYHVW�QDWXUDO�

UHQHZDEOH� UHVRXUFHV� WR� SURGXFH� µFOHDQ¶�SRZHU�� �'XUEDQ¶V�FRDVWDO� SRVLWLRQ�FRQVHTXHQWO\�

DOORZV�IRU�KLJK�OHYHOV�RI�DQQXDO�ZLQG�VSHHG�EXW�ORZHU�OHYHOV�RI�VXQVKLQH���,Q�WKLV�UHJDUG�LW�LV�

UHFRPPHQGHG�WKDW�D�FRPELQDWLRQ�RI�VRODU�SRZHU�DQG�ZLQG�WXUELQHV�DUH�XVHG�LQ�D�EXLOGLQJ�

RQ�WKH�HDVW�FRDVW���,W�LV�LPSRUWDQW�WR�KDYH�D�ELGLUHFWLRQDO�LQYHUWHU�DQG�EDWWHU\�VWRUDJH�V\VWHP�

VR�WKDW�H[FHVV�SRZHU�FDQ�EH�VHQW�EDFN�WR�WKH�JULG�RU�LI�QHHG�EH�SRZHU�FDQ�EH�LPSRUWHG�IURP�

WKH�JULG���%URZQ�����������

7KH�DIRUHPHQWLRQHG�EXLOGLQJV��VSHFL¿�FDOO\�3LQH\�/DNHV�(QYLURQPHQWDO�&HQWUH�DQG�3RFRQR�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH� RSHUDWH�DV� WHDFKLQJ� WRROV� IRU�HQYLURQPHQWDO� HGXFDWLRQ�

DQG�DZDUHQHVV���7KHVH�EXLOGLQJV�QRWLFHDEO\�H[KLELW�V\VWHPV�DQG�HQYLURQPHQWDO�VROXWLRQV�

WKURXJK�DUFKLWHFWXUH�� �)RU� LQVWDQFH�WKH�V\VWHPV�DUH�YHU\� LQWHUDFWLYH�� LQ� WHUPV�RI�PDQXDO�

RSHUDWLRQ��SUHVHQWLQJ�WKH�OHDQHU�ZLWK�WKH�DELOLW\�WR�PDNH�HQYLURQPHQWDOO\�PLQGIXO�GHFLVLRQV�

DV�ZHOO�DV� LQWHQVLI\LQJ� WKHLU�SHUFHSWLRQ�RI� WKH� UK\WKPV�RI�QDWXUDO� F\FOHV�� �$QRWKHU�YLVXDO�

WRRO� IRU�HGXFDWLQJ� WKURXJK�DUFKLWHFWXUH� LV� WKH�SURPLQHQW� ZHDWKHU�VWDWLRQ� DQG� WHFKQRORJ\�

WRZHU�DW�3LQH\�/DNHV�(GXFDWLRQ�&HQWUH��XVHG�WR�GHPRQVWUDWH�WKH�LPSRUWDQFH�RI�KDUQHVVLQJ�

UHQHZDEOH�UHVRXUFHV�VXFK�DV�UDLQZDWHU�DQG�VRODU�SRZHU��



��7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

���� %LRFOLPDWLF�GHVLJQ�

,W� LV�YLWDO�WR�DQDO\VH�EXLOGLQJV� WKDW�H[KLELW�SULQFLSOHV�RI�ELRFOLPDWLF�GHVLJQ�ZKHQ�LQWHQGLQJ�

WR� GHVLJQ� D� WKHUPDOO\� FRPIRUWDEOH� DQG�KHDOWK\� LQWHUQDO�HQYLURQPHQWDO�� �7KHVH� EXLOGLQJV�

HVVHQWLDOO\� UHVSRQG� DQG� UHDFW� WR� WKH� ORFDO� FOLPDWH� E\� PHDQV� RI� SDVVLYH� GHVLJQ� DQG�

HQYLURQPHQWDO� FRQWURO� V\VWHPV�� SUHYHQWLQJ� WKH� QHHG� IRU� DUWL¿�FLDO� KHDWLQJ� RU� FRROLQJ� DQG�

UHMHFWLQJ�WKH�FRQFHSW�RI�VHDOHG�EXLOGLQJV���(OHPHQWV�RI�ELRFOLPDWLF�GHVLJQ�DUH�FOHDU�LQ�3RFRQR�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��7MLEDRX�&XOWXUDO�&HQWUH��.HQ�<HDQJ¶V�PDVWHU�SODQ�IRU�WKH�

8QLYHUVLW\�RI�1RWWLQJKDP�0DOD\VLD�FDPSXV��&RXQFLO�+RXVLQJ����&+
�
��DQG�WKH�DUFKLWHFWXUH�

RI�*OHQQ�0XUFXWW��� ,W� LV�QHFHVVDU\�WR�XQGHUWDNH�D�SURFHVV�RI�FOLPDWH� LQYHVWLJDWLRQ�RI� WKH�

ORFDOLW\�IRU�HDFK�EXLOGLQJ�WR�FOHDUO\�XQGHUVWDQG�WKH�UHDVRQLQJ�IRU�WKH�DUFKLWHFWXUDO�UHVSRQVHV�

DQG�VROXWLRQV��7KLV� LQYHVWLJDWLRQ�ZLOO�XOWLPDWHO\�JHQHUDWH� D�EXLOGLQJ� WKDW� IXQFWLRQV� DV� DQ�

DSSURSULDWH�FOLPDWH�UHVSRQVLYH�LQVWUXPHQW�

3RFRQR� (QYLURQPHQWDO� (GXFDWLRQ� &HQWUH�� ZKLFK�

LV� VLWXDWHG� LQ� 3HQQV\OYDQLD�� 86$� �¿�J�� ���������

7KH� EXLOGLQJ� XWLOLVHV� SDVVLYH� VRODU� FRROLQJ� DQG�

YHQWLODWLRQ�WR�SURYLGH�D�FRPIRUWDEOH�LQWHUQDO�FOLPDWH�

IRU� LWV� XVHUV� �¿�J���������� �7KH�EXLOGLQJ�KDV� EHHQ�

GHVLJQHG�WR�PD[LPLVH�WKH�QDWXUDO� OLJKW�GXULQJ�WKH�

ZLQWHU�PRQWKV�DV�WKH�VXQOLJKW�À�RRGV�WKH�VRXWK��LQ�

WKH�QRUWKHUQ�KHPLVSKHUH��IDFLQJ�PDLQ�DFWLYLW\�VSDFH�

�¿�J��������DQG�¿�J�����������7KLV�DOORZV�WKH�FRQFUHWH�

VODE�WR�KHDW�XS�VHUYLQJ�DV�D�KHDW�VLQN�WR�VWRUH�VRODU�

HQHUJ\��WKLV�SULQFLSOH�PD\�EH�XVHG�LQ�D�KRW�FOLPDWH�

ZKHUH�WKH�WKHUPDO�PDVV�IXQFWLRQV�DV�D�FROG�VWRUH����

7KH�OLJKW�FRORXUHG�URRI�DLGV�LQ�PLQLPLVLQJ�WKH�KHDW�

LVODQG�HIIHFW�DQG�ORZHUV�FRROLQJ�ELOOV�EHFDXVH�RI�WKH�

ODUJH�RYHUKDQJV�DQG� WKH� HDVW� DQG�ZHVW� SRUFKHV�

ZKLFK�SURWHFW�WKH�EXLOGLQJ�IURP�WKH�GLUHFW�VXPPHU�

VXQ� �¿�J�� ������� �$PHULFDQ� ,QVWLWXWH� RI�$UFKLWHFWV��

��������7KH�URRI�LV�VORSHG�SHUPLWWLQJ�WKH�SURPRWLRQ�

RI�QDWXUDO�DLUÀ�RZ�DV�WKH�ZDUP�VWDOH�DLU�ULVHV�DQG�LV�

H[SHOOHG�WKURXJK�WKH�PDQXDOO\�RSHUDWHG�KLJK�OHYHO�

)LJ���������:HDWKHU�WDEOH�RI�

3HQQV\OYDQLD��86$��6RXUFH��

ZHDWKHUUHSRUWV�FRP�������

)LJ���������6LWH�SODQ�VKRZLQJ�WKH�VRODU�

SDWK��6RXUFH��0RVNRZ�����������
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ZLQGRZV���)XUWKHUPRUH��WKH�9HQWXUL�HIIHFW�DXJPHQWV�QDWXUDO�YHQWLODWLRQ�DV�WKH�ZLQG�PRYHV�

RYHU�WKH�URRI�FUHDWLQJ�D�VXFWLRQ��0RVNRZ�������������

7MLEDRX�&XOWXUDO�&HQWUH�������������GHVLJQHG�E\�5HQ]R�3LDQR�LQ�1RXPHD��1HZ�&DOHGRQLD�

LQ�WKH�:HVWHUQ�3DFL¿�F��ZKHUH�WKH�FOLPDWH�LV�WURSLFDO��¿�J���������¿�J��������DQG�¿�J�����������7KH�

IDFLOLW\�FHOHEUDWHV�DQG�SUHVHUYHV�WKH�FXOWXUH�DQG�ZLVGRP�RI�WKH�ORFDO�.DQDN�FXOWXUH��+DZNHV��

������������3LDQR�DLPHG�WR�UHÀ�HFW�WKH�.DQDNLV�DSSUHFLDWLRQ�IRU�D�KDUPRQLRXV�OLIH�ZLWK�WKH�

HDUWK��ZLQG�DQG�VN\�DQG�WKHLU�UHVSRQVH�WR�WKH�FOLPDWH���7KLV�LV�HYLGHQW�LQ�WKH�SDYLOLRQV��RU�

ZKDW�3LDQR�KDV�QDPHG�µFDVHV¶��DELOLW\�WR�FUHDWH�D�FRPIRUWDEOH�LQWHUQDO�HQYLURQPHQW�WKURXJK�

WKH�XVH�RI�ELRFOLPDWLF�SULQFLSOHV���7KH�QHHG�IRU�SDVVLYH�FRROLQJ�ZDV�UHFRJQLVHG�DQG�WKHUHIRUH�

WKH�ZLQG�GLUHFWLRQ�DQG�VRODU�RULHQWDWLRQ�GLFWDWHG�WKH�GHVLJQ�RI�WKH�FHQWUH���,Q�WKLV�UHJDUG�WKH�

IDFDGH�ZDV�QRW�PHUHO\�GHVLJQHG�IRU�LWV�DHVWKHWLFDOO\�SOHDVLQJ�DQG�KLVWRULFDOO\�VHQWLPHQWDO�

TXDOLWLHV�EXW� UDWKHU�DV�D� IXQFWLRQDO� SDVVLYH�V\VWHP�� �7KH� IRUP� RI� WKH�FDVHV� IXQFWLRQ� DV�

ZLQG�VFRRSV�ZKLOH�WKH�IDFDGH�LV�IXQGDPHQWDOO\�D�GRXEOH�VNLQ�ZKHUH�DQ�DLUVSDFH�LV�FUHDWHG�

EHWZHHQ� WKH� WLPEHU� VODWV� DQG� WKH� JODVV� HQFDVHG�JDOOHULHV�� ZKLFK�SHUPLWV�DLUÀ�RZ�NQRZQ�

)LJ���������3KRWRJUDSK�

RI�WKH�PXOWL�XVH�

DFWLYLW\�VSDFH��6RXUFH��

$PHULFDQ�,QVWLWXWH�RI�

$UFKLWHFWV����������

)LJ���������7UDQVYHUVH�VHFWLRQDO�

VNHWFK�ORRNLQJ�ZHVW���6RXUFH��

0RVNRZ������������

)LJ���������3KRWRJUDSK�RI�WKH�ZHVW�

HOHYDWLRQ�LOOXVWUDWLQJ�ODUJH�SURWHFWLYH�

RYHUKDQJV��6RXUFH��$PHULFDQ�

,QVWLWXWH�RI�$UFKLWHFWV����������
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DV�WKH�µVWDFN�HIIHFW¶��¿�J����������%XFKDQDQ��������������

'XULQJ� WKH�GD\�KRW�DLU� ULVHV� WKURXJK� WKLV�JDS�DQG� LV�

UHSODFHG�E\�DLU�FRROHG�E\�WKH�ODJRRQ�RU�VHD���7KH�,URNR�

WLPEHU�VODWV�ZHUH�GHVLJQHG�WR�KDYH�DOWHULQJ�VL]HG�JDSV�

EHWZHHQ�WR�FRQWURO�ZLQG�PRYHPHQW���)RU�H[DPSOH�WKHUH�

DUH�UHODWLYHO\�ZLGH�JDSV�DW�WKH�ERWWRP�RI�WKH�FDVHV�VR�

WKDW� ZLQG� FDQ� SDVV� WKURXJK� KRUL]RQWDOO\�� � :KHUHDV�

PLGZD\�XS�WKH�IDFDGH�WKH�VSDFHV�GHFUHDVH��WUDSSLQJ�

WKH�DLU� WR� IRUP�D� FKLPQH\�ZKHUH� WKH� DLU� LV� IRUFHG� WR�

ULVH�EHWZHHQ�WKH�WZR�VNLQV���$QG�DW� WKH� WRS�WKH�VODWV�

DUH�HYHQ�PRUH�ZLGHO\�VSDFHG�DXJPHQWLQJ�WKH�9HQWXUL�

HIIHFW�� VXFNLQJ� DLU� XSZDUGV� DQG� DLGLQJ� LQ� YHQWLODWLQJ�

WKH�EXLOGLQJ���,W�KDV�EHHQ�VWDWHG�WKDW�WKH�ZLQG�µVLQJV¶�DV�

LW�EORZV�WKURXJK�WKH�WLPEHU�VODWV�PDNLQJ�WKH�EXLOGLQJ¶V�

LQWHUDFWLRQ�ZLWK�QDWXUH�DXGLEOH�DQG�DOPRVW�SDOSDEOH��%XFKDQDQ��������������7KH�DPRXQW�RI�

DLUÀ�RZ�LV�FRQWUROOHG�E\�ORXYHUV�DW�WKH�EDVH�RI�WKH�SHULPHWHU�ZDOO�DV�ZHOO�DV�RQ�WKH�RSSRVLWH�

VLGH�RI�WKH�EXLOGLQJ��0F,QVWU\��������������7KLV�LV�FOHDU�LQ�WKH�GLDJUDPV�LOOXVWUDWLQJ�WKH�DLU�

PRYHPHQW�LQ�DQ\�FRQGLWLRQ�DQG�FRQVHTXHQWO\�WKH�EXLOGLQJ�LV�FRQWLQXRXVO\�ZRUNLQJ�WR�¿�QG�D�

EDODQFH�ZLWK�WKH�QDWXUDO�IRUFHV��¿�J���������DQG�¿�J�����������0F,QVWU\��������������

)LJ���������:RUOG�PDS�LOOXVWUDWLQJ�WKH�

ORFDWLRQ�RI�1RXPHD��1HZ�&DOHGRQLD�

�6RXUFH��%\�$XWKRU�

)LJ���������:HDWKHU�WDEOH�RI�1HZ�

&DOHGRQLD��6RXUFH��&OLPDWHWHPS�

LQIR�������

)LJ���������3KRWRJUDSK�RI�WKH�6(�HOHYDWLRQ�WDNHQ�IURP�WKH�ODJRRQ�VLGH���6RXUFH��0F,QVWU\��������

���



��7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

6KDGLQJ�LV�DQRWKHU�PHWKRG�LQ�NHHSLQJ�WKH�EXLOGLQJ�FRPIRUWDEOH�

DQG�LV�D�UHVXOW�RI�ODUJH�RYHUKDQJV��ODQGVFDSLQJ�WKH�SDWKZD\V�DQG�

ORXYHUV���'RXEOH�URRI�FRQVWUXFWLRQ�KDV�EHHQ�XVHG�LQ�WKH�EXLOGLQJ�WR�

UHGXFH�WKH�H[WHQVLYH�KHDW�H[SHULHQFHG�LQ�1HZ�&DOHGRQLD���7KLV�LV�

DFKLHYHG�E\�IRUPLQJ�DQ�DLU�JDS�EHWZHHQ�WKH�WZR�DOXPLQLXP�SDQHOV�

RI�WKH�VORSLQJ�URRI�VR�WKDW�DLU�PRYHPHQW�FRROV�WKH�PDWHULDOV�DQG�

IXQFWLRQV�DV�DQ�DGGLWLRQDO�OD\HU�RI�LQVXODWLRQ�����������%XFKDQDQ��

������������

)LJ���������(DVW�:HVW�VHFWLRQ�WKURXJK�FDVH�DQG�JDOOHU\�LOOXVWUDWLQJ�GRXEOH�

VNLQ�FRQVWUXFWLRQ��FURVV�YHQWLODWLRQ�DQG�VXUURXQGLQJ�QRUIRON�SLQH�WUHHV�

�6RXUFH��0F,QVWU\�����������

)LJ����������'LDJUDPV�

LOOXVWUDWLQJ�DLU�PRYHPHQW�

WKURXJK�WKH�FDVHV�

GXULQJ�SDVVLYH�EUHH]HV��

VWURQJ�ZLQGV��F\FORQHV�

RU�ZLQG�FRPLQJ�IURP�

WKH�QRUWK�ZHVW��6RXUFH��

0F,QVWU\�����������

)LJ����������

,OOXVWUDWLRQ�RI�WKH�

FDVHV�H[WHUQDO�

VNLQ�ZKLFK�

KDV�ORXYHUV�

WR�DXJPHQW�

DLUÀ�RZ��6RXUFH��

%XFKDQDQ��������

����

)LJ����������6HFWLRQDO�GLDJUDP�RI�WKH�

XSSHU�HGJH�RI�WKH�URRI�LOOXVWUDWLQJ�GRXEOH�

URRI�FRQVWUXFWLRQ�DQG�ORXYHUV�ZKLFK�

H[SHO�VWDOH�DLU���6RXUFH��%XFKDQDQ��

����������
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1XPHURXV�ELRFOLPDWLF�SULQFLSOHV�FDQ�EH�REVHUYHG�LQ�.HQ�<HDQJ¶V�DUFKLWHFWXUH���<HDQJ�LV�

D�SURPLQHQW�HQYLURQPHQWDO�DUFKLWHFW�ZKR�EHOLHYHV�LQ�FRXQWHUDFWLQJ�HFRORJLFDO�LPEDODQFHV�

EHWZHHQ�WKH�KLJK�FRQFHQWUDWLRQ�RI� LQRUJDQLF�PDWHULDOV�RI�D�EXLOGLQJ�ZLWK�WKH�QDWXUDO�À�RUD�

DQG� IDXQD�RI� WKH�XQWRXFKHG�VLWH�� � ,Q� WKLV� UHJDUG�KH�EHFDPH� WKH�DPEDVVDGRU�RI�YHUWLFDO�

ODQGVFDSLQJ�ZKLFK�DOORZV�KLV� XQLTXH�VN\VFUDSHUV� WR� FRXQWHUDFW� WKH� LQRUJDQLF�PDWHULDOV��

ZKLOH�WKH�SODQWV�SURYLGH�PDQ\�EHQH¿�WV�VXFK�DV�WKH�DEVRUSWLRQ�RI�FDUERQ�GLR[LGH��FDUERQ�

PRQR[LGH� DQG� QRLVHV� DQG� VPHOOV� RI� WKH� FLW\�� � 7KH� SODQWV� DOVR� KHOS� WR� VRIWHQ� WKH� KDUG�

DUFKLWHFWXUDO� VXUIDFHV� �<HDQJ�� ������ ������ �<HDQJ� EHOLHYHV� WKDW� WKH� H[WHUQDO� ZDOOV� RI�D�

ELRFOLPDWLF�EXLOGLQJ�VKRXOG�EH�UHJDUGHG�DV�D�µVLHYH¶�UDWKHU�WKDQ�D�VHDOHG�VNLQ���7KH�ZDOOV�QHHG�

WR�IXQFWLRQ�DV�D�SHUPHDEOH�PHPEUDQH�ZLWK�DGMXVWDEOH�RSHQLQJV�ZKLFK�¿�OWHU�DLU�PRYHPHQW�

DQG�VXQOLJKW���7R�HQKDQFH�QDWXUDO�FURVV�YHQWLODWLRQ��ZKLFK�LV�DQ�HIIHFWLYH�VXEVWLWXWH�IRU�DLU�

FRQGLWLRQLQJ��<HDQJ�FODLPV�WKDW�WKH�EHVW�DUUDQJHPHQW�IRU�RSHQLQJV�LQ�RQ�ERWK�OHHZDUG�DQG�

ZLQGZDUG�VLGHV�RI�WKH�EXLOGLQJ���2WKHU�DUUDQJHPHQWV�FDQ�EH�VHHQ�LQ�%URZQ�DQG�'H.D\¶V�

GLDJUDPV�RI�SHUPHDEOH�EXLOGLQJV����������

7KH�PDVWHU� SODQ� RI� WKH�8QLYHUVLW\� RI� 1RWWLQJKDP�� 0DOD\VLD�&DPSXV� LOOXVWUDWHV� <HDQJ¶V�

REMHFWLYH�WR�FUHDWH�DQ�HFRORJLFDO�GHVLJQ�ZKLFK�SURYLGHV�D�SURWHFWHG�DQG�FRPIRUWDEOH�RXWGRRU�

HQYLURQPHQW�ZKLOH�HQKDQFLQJ�WKH�QDWXUDO�HQYLURQPHQW���������DQG����������5LFKDUGV��������

������<HDQJ¶V�DLP�LV�WR�PLQLPLVH�WKH�XVH�RI�RII�VLWH�LQIUDVWUXFWXUH�E\�UHVSRQGLQJ�WR�WKH�WURSLFDO�

FOLPDWH�RI�0DOD\VLD�VR�DV�WR�SUHYHQW�WKH�QHHG�IRU�VXUSOXV�DPRXQWV�RI�HQHUJ\�IRU�FRROLQJ���

+H�KDV�DFKLHYHG�WKLV�E\� LPSOHPHQWLQJ�SULQFLSOHV�RI�ELRFOLPDWLF�GHVLJQ�� �)RU� LQVWDQFH�KH�

KDV�LQFRUSRUDWHG�V\VWHPV�WR�LPSURYH�FURVV�YHQWLODWLRQ�ZKLFK�DOORZV�IRU�FRRO��FRPIRUWDEOH�

FRQGLWLRQV�ZLWKLQ�D�KRW�DQG�KXPLG�HQYLURQPHQW���7KLV�LV�HYLGHQW�LQ�WKH�SXEOLF�µHYHQW�SOD]D¶�

LQ�WKH�FHQWUH�RI�WKH�GHYHORSPHQW��ZKLFK�LV�HQFORVHG�E\�D�UHSHDWHG�SRUWDO�IUDPH�VWUXFWXUH�

FRYHUHG�E\�D� OLJKWZHLJKW�PHPEUDQH�DOORZLQJ� IRU�FRPIRUWDEOH��VKDGHG�RXWGRRU�JDWKHULQJ�

��������DQG�����������7KLV�V\VWHP�FRPELQHV�D�ZLQG�VFRRS��DLU� IXQQHO�DQG�H[WUDFWRU� IDQV�

)LJ����������'LDJUDP�LOOXVWUDWLQJ�DLU�À�RZ�ZLWK�YDULRXV�LQWHUQDO�ZDOO�SRVLWLRQLQJ�

�6RXUFH��%URZQ������������
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�ZKLFK�PHFKDQLFDOO\�DVVLVW� LQ�DLUÀ�RZ�ZKHQ�WKH�ZLQG�OHYHOV�DUH�ORZ��PDNLQJ�XS�WKH�:LQG�

WRZHU�ZKLFK� LQGXFHV� DLU�PRYHPHQW� IURP� WKH�YDOOH\�� �<HDQJ�KDV� WDNHQ�DGYDQWDJH�RI� WKH�

EXLOGLQJV�FRQ¿�JXUDWLRQ�E\�HPSOR\LQJ� µZLQG�ZDOOV¶�WKDW�FKDQQHO� WKH�DLU�WRZDUGV� WKH�:LQG�

WRZHU� ���������� �7KH�3HGHVWULDQ�3URPHQDGHV�� WKDW� OLQN� WKH�DFDGHPLF�DQG� WKH�UHVLGHQWLDO�

EORFNV� IXQFWLRQ� LQ� D� VLPLODU�PDQQHU� WR� WKH�:LQG�WRZHU�� SURYLGLQJ� D� FRRO� SHGHVWULDQLVHG�

ERXOHYDUG������������7KH�DFDGHPLF�EXLOGLQJV�DOVR�UHO\�RQ�QDWXUDO�YHQWLODWLRQ�WR�FUHDWH�FRRO�

ZRUNLQJ�HQYLURQPHQWV���7KLV�KDV�EHHQ�DFKLHYHG�E\�GHVLJQLQJ�WKH�EXLOGLQJV�OLNH�µODQGVFDSHG�

FRXUW\DUG�SDYLOLRQV¶�RQ�SLORWHV�ZKLFK�LPSURYH�DLU�FLUFXODWLRQ�WKURXJK�WKH�FRXUW\DUG�VSDFHV��

�5LFKDUGV������������

)LJ����������:HDWKHU�WDEOH�RI�0DOD\VLD�

�6RXUFH��&OLPDWHWHPS�LQIR�������

)LJ����������:RUOG�PDS�LOOXVWUDWLQJ�WKH�ORFDWLRQ�RI�

0DOD\VLD��6RXUFH��%\�$XWKRU�

)LJ����������0DVWHU�SODQ�RI�WKH�FDPSXV�

�6RXUFH��5LFKDUGV�����������

)LJ����������'LDJUDPPDWLF�VHFWLRQ�

WKURXJK�WKH�ZLQG�WRZHU��6RXUFH��

5LFKDUGV�����������
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�

<HDQJ�KDV�DOVR�GHVLJQHG�WKH�EXLOGLQJ�WR�PLQLPDOO\�LQWUXGH�RQ�WKH�ODQGVFDSH��IRU�H[DPSOH�

WKH�UHVLGHQWLDO�EORFN�IROORZV�WKH�H[LVWLQJ�VLWH�FRQWRXUV�WR�UHGXFH�HDUWKZRUNV���7KLV�SURMHFW�

LOOXVWUDWHV�<HDQJ¶V�WKHRULHV�RQ�JUHHQ�FRUULGRUV�ZKLFK�LV�FOHDU�LQ�WKH�µHFRORJLFDO�EHOW¶�UXQQLQJ�

WKURXJK�WKH�FDPSXV�DOORZLQJ�IRU�LPSURYHG�ELRGLYHUVLW\�DQG�WKH�UHVWRUDWLRQ�DQG�PDLQWHQDQFH�

RI� LQGLJHQRXV�YHJHWDWLRQ������������7KH�8QLYHUVLW\�RI�1RWWLQJKDP��0DOD\VLD�FDPSXV�LV�DQ�

HQYLURQPHQWDOO\�FRQVFLRXV�EXLOGLQJ�GXH�WR�LWV�UHVSRQVHV�WR�WKH�QDWXUDO�IRUFHV�RI�WKH�VLWH��

UHVXOWLQJ� LQ�D�EXLOGLQJ� IHDWXULQJ�VXQ�VKDGLQJ��FURVV�YHQWLODWLRQ�DQG� UDLQ�ZDWHU�FROOHFWLRQ��

�5LFKDUGV�����������

7KH�&+
�
�RI¿�FH�EXLOGLQJ��ZKLFK�LV�ORFDWHG�LQ�0HOERXUQH��

$XVWUDOLD� ��������� LQFOXGHV� FRROLQJ� V\VWHPV� LQYROYLQJ�

UDGLDQW�FRROLQJ��WKHUPDO�PDVV�DQG�QLJKW�SXUJLQJ��FKLOOHG�

FHLOLQJ�SDQHOV�DQG�3KDVH�&KDQJH�0DWHULDO��30&��DQG�

VKRZHU� WRZHUV�� � &+
�
¶V� FRPIRUWDEOH� WHPSHUDWXUH� RI�

��R&����R&�LV�UHDFKHG�SULPDULO\�GXH�WR�UDGLDQW�FRROLQJ�

UDWKHU� WKDQ� YHQWLODWLQJ� WKH� VSDFH� ZLWK� FKLOOHG� DLU���

5DGLDQW�FRROLQJ� LV�EDVHG�RQ� WKH�SULQFLSOH�RI� UDGLDWLYH�

KHDW� H[FKDQJH�� ZKHUHE\� ERG\� KHDW� LV� UDGLDWHG� WR�

)LJ����������$��'�SHUVSHFWLYH�RI�WKH�XQLYHUVLW\�

GHSLFWLQJ�ZLQG�ZDOOV�ZKLFK�FKDQQHO�DLU�WRZDUGV�WKH�

ZLQG�WRZHU��6RXUFH��5LFKDUGV�����������

)LJ����������$��'�SHUVSHFWLYH�RI�WKH�

SHGHVWULDQ�SURPHQDGH¶V�SRUWDO�IUDPH�V\VWHP�

�6RXUFH��5LFKDUGV�����������

)LJ����������$�VLWH�GLDJUDP�LOOXVWUDWLQJ��WKH�

JUHHQ�¿�QJHUV�WR�HQKDQFH�ELRGLYHUVLW\��6RXUFH��

5LFKDUGV�����������

)LJ����������:HDWKHU�WDEOH�RI�

0HOERXUQH��$XVWUDOLD��6RXUFH��

&OLPDWHWHPS�LQIR�������
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FRROHU� VXUIDFHV� ���������� � 7KLV� LV�

IRXQG�WR�EH�WKH�PRVW�HIIHFWLYH�IRUP�

RI� PRGLI\LQJ� WKHUPDO� VHQVDWLRQ� RI�

WKH� KXPDQ� ERG\� �*LRYDQL�� �����

FLWHG� LQ� &LW\� RI� 0HOERXUQH�� ������

���� 7KH� FRROHU� VXUIDFHV� FRQVLVW� RI�

WKH� H[SRVHG� FRQFUHWH� FHLOLQJV� DQG�

FKLOOHG� FHLOLQJ� SDQHOV�� � 7KH� FKLOOHG�

FHLOLQJ�SDQHOV�DUH� FRROHG� E\�ZDWHU�

ZKLFK� LV� VXSSOLHG� E\� WKUHH� ODUJH�

WDQNV� LQ� WKH�EDVHPHQW� WKDW�FRQWDLQ�

IUR]HQ�SKDVH�FKDQJH�PDWHULDO��3&0��

EDOOV�� � 7KH� FKLOOHG�ZDWHU� FLUFXODWHV�

DURXQG�WKH�EXLOGLQJ��UHWXUQLQJ�WR�WKH�

WDQNV� �R&��R&� ZDUPHU�� ZKHUH� WKH�

3&0� EDOOV� DEVRUE� WKH� KHDW� DQG� LQ�

WKLV�UHJDUG�WKH\�IXQFWLRQ�DV�WKHUPDO�

VWRUDJH� EDWWHULHV�� � :DWHU� ZDV�

VHOHFWHG� UDWKHU� WKDQ� DLU� IRU� VSDFH�

FRROLQJ�DV�ZDWHU�KDV�D�KLJKHU�KHDW�

FDSDFLW\�DQG�LQ�WKLV�UHVSHFW�UHGXFHV�

HQHUJ\�FRQVXPSWLRQ� IRU�FRROLQJ� WUDQVIHU� �&LW\�RI�0HOERXUQH������������7KH�KHDW�ZKLFK�LV�

DFFXPXODWHG�LQ�WKH�ZDWHU�GXULQJ�WKH�GD\�LV�GLVVLSDWHG�WKURXJK�WZR�FRROLQJ�WRZHUV�RQ�WKH�

URRI�WR�WKH�FRROHU�QLJKW�DLU�DQG�WKHQ�WKH�FRRO�ZDWHU�LV�UH�FLUFXODWHG�EDFN�WR�WKH�SKDVH�FKDQJH�

SODQW���'XULQJ�VXPPHU�WKLV�SURFHVV�PD\�RFFXU�GXULQJ�WKH�GD\���$�VLPLODU�SURFHVV�LV�XVHG�

WR�FRRO�GRZQ�WKH�WKHUPDO�PDVV�RI�WKH�FRQFUHWH�VWUXFWXUH�ZKLFK�LV�FDOOHG�QLJKW�SXUJLQJ�DQG�

RFFXUV�ZKHQ�WKH�ZLQGRZV�RSHQ�DXWRPDWLFDOO\�ZKHQ�WKH�H[WHUQDO�WHPSHUDWXUH�LV�FRROHU�WKDQ�

WKH�FRQFUHWH� ���������� �7KH�FRRO�QLJKW�DLU� UHPRYHV� WKH� KHDW� IURP� WKH� VWUXFWXUH�E\� FURVV�

YHQWLODWLRQ�DQG�LV�WKHQ�GUDZQ�XS�DQG�H[SHOOHG�WKURXJK�H[KDXVW�DLU�VKDIWV�RQ�WKH�QRUWKHUQ�

VLGH�RI�WKH�EXLOGLQJ��ZKLFK�XWLOLVHV�WKH�VWDFN�HIIHFW�DQG�DUH�DVVLVWHG�E\�URRI�PRXQWHG�ZLQG�

GULYHQ� WXUELQHV�� � 7KH�SURFHVV�RI� QLJKW� SXUJLQJ� LV� FRQWUROOHG� E\� D�FRPSXWHULVHG� EXLOGLQJ�

DXWRPDWHG�V\VWHP� �%$6��XWLOLVLQJ� LQIRUPDWLRQ�FROOHFWHG� IURP�WHPSHUDWXUH�VHQVRUV�DQG�D�

ZHDWKHU�VWDWLRQ�RQ�WKH�URRI���7KLV�V\VWHP�GLUHFWV�WKH�ZLQGRZV�WR�RSHQ�DW�WKH�FRROHVW�WLPH�RI�

)LJ����������,OOXVWUDWLRQ�GHSLFWLQJ�UDGLDQW�FRROLQJ��

�6RXUFH��&LW\�RI�0HOYLOOH��QR�GDWH��PHOYLOOHFLW\�FRP�DX�

)LJ����������,OOXVWUDWLRQ�GHSLFWLQJ�QLJKW�SXUJLQJ��6RXUFH��

&LW\�RI�0HOYLOOH��QR�GDWH��PHOYLOOHFLW\�FRP�DX�
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WKH�QLJKW�ZKLFK�LV�XVXDOO\�EHWZHHQ��DP�DQG��DP���6KRZHU�WRZHUV�WKDW�DUH����P�LQ�GLDPHWHU�

ORFDWHG�RQ�WKH�VRXWK�VLGH�RI�WKH�EXLOGLQJ�H[WUDFW�RXWVLGH�DLU�DSSUR[LPDWHO\���P�DERYH�VWUHHW�

OHYHO���7KH�DLU� LV�FRROHG�DV�LW�IDOOV�ZLWKLQ�WKH�WRZHU�E\�HYDSRUDWLRQ�IURP�WKH�VKRZHU�RI�WKH�

ZDWHU���7KH�FRRO�DLU�LV�VXSSOLHG�WR�WKH�UHWDLO�VSDFHV�RQ�WKH�JURXQG�À�RRU�DQG�WKH�FRRO�ZDWHU�LV�

VXSSOLHG�WR�WKH�SKDVH�FKDQJH�PDWHULDO�WDQNV�����������

7KH�YHQWLODWLRQ�V\VWHPV�XVHG�DUH�PHFKDQLFDOO\�GULYHQ�GXULQJ�WKH�GD\�DQG�QDWXUDOO\�GULYHQ�

DW�QLJKW���'XULQJ�WKH�GD\�DLU�LV�GUDZQ�IURP�URRI�OHYHO�LQWR�GXFWV�RQ�WKH�VRXWKHUQ�VLGH�RI�WKH�

EXLOGLQJ���'HSHQGLQJ�RQ�WKH�DLU�WHPSHUDWXUH�WKH�DLU�LV�HLWKHU�FRROHG�E\�WKH�DEVRUSWLRQ�FKLOOHU�

RU�KHDWHG�XVLQJ�ZDVWH�KHDW�UHFRYHUHG�IURP�WKH�JDV�¿�UHG�FRJHQHUDWLRQ�V\VWHP���7KH�DLU�LV�

WKHQ�LQMHFWHG�LQWR�WKH�EXLOGLQJ�YLD�D�VHDOHG�DFFHVV�À�RRU�SOHQXP�LQWR�WKH�URRP�DW�À�RRU�OHYHO�

DW�D�ORZ�YHORFLW\�SURYLGLQJ�VWDII�ZLWK�D�IUHVK�DLU�VXSSO\�DQG�HQVXUHV�WKH�UHPRYDO�RI� VWDOH�

ZDUP�DLU������������7KLV�SURYLGHV�YHQWLODWLRQ�DLU�XVHG�IRU�WKH�GLVSODFHPHQW�YHQWLODWLRQ�V\VWHP�

ZKLFK�LV�D�NH\�HOHPHQW�IRU�FRROLQJ�DQG�PDLQWDLQLQJ�WKHUPDO�FRPIRUW���'XH�WR�FRQGXFWLRQ�WKH�

YHQWLODWLRQ�DLU�KHDWV�XS�DQG�ULVHV�WR�WKH�YRLG�LQ�WKH�FXUYHG�FHLOLQJ�ZKHUH�WKHUH�DUH�H[KDXVW�

DLU�VKDIWV�� �7KH�VWDOH�DLU� LV� WKHQ�GXFWHG�KRUL]RQWDOO\�WR� MRLQ�WKH�H[KDXVW�DLU� VKDIWV�RQ� WKH�

QRUWKHUQ�VLGH�RI�WKH�EXLOGLQJ���7KHVH�VKDIWV�KDYH�EHHQ�SDLQWHG�D�GDUN�FRORXU�WR�HQFRXUDJH�

WKH�DEVRUSWLRQ�RI�VRODU�HQHUJ\�DQG�UHVXOWLQJ�LQ�D�VWDFN�HIIHFW���7KLV�V\VWHP�LPSURYHV�WKH�DLU�

TXDOLW\�RI�WKH�EXLOGLQJV�LQWHUQDO�HQYLURQPHQW�FUHDWLQJ�D�KHDOWK\�ZRUN�SODFH���

)LJ����������

,OOXVWUDWLRQ�GHSLFWLQJ�

DLU�GLVSODFHPHQW�DV�

D�PHWKRG�RI�FRROLQJ�

�6RXUFH��&LW\�RI�

0HOYLOOH��QR�GDWH��

PHOYLOOHFLW\�FRP�DX��
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*OHQQ�0XUFXWW��WKH�UHQRZQHG�$XVWUDOLDQ�DUFKLWHFW�DQG�ZLQQHU�RI�QXPHURXV�DZDUGV�LQFOXGLQJ�

WKH�3ULW]NHU�SUL]H�LQ�������KDV�EHFRPH�ZHOO�NQRZQ�IRU�KLV�HQYLURQPHQWDOO\�FRQVFLRXV�DQG�

DXWRFKWKRQRXV�DUFKLWHFWXUH���+H�ZDV�KLJKO\�LQÀ�XHQFHG�E\�WKH�JUHDW�0RGHUQLVWV��0LHV�9DQ�

'HU�5RKH� IRU�KLV�XVH�RI� UDWLRQDO�IRUPV�DQG�$OYDU�$DOWR¶V�DSSOLFDWLRQ�RI�QDWXUDO�PDWHULDOV��

LQWHJUDWLRQ�ZLWK� WKH�QDWXUDO� ODQGVFDSH�DQG�QDWLRQDOLVWLF�DUFKLWHFWXUH�� �+RZHYHU��0XUFXWW¶V�

PRVW�QRWHZRUWK\�LQVSLUDWLRQ�FDPH�IURP�WKH�$XVWUDOLDQ�FOLPDWH�DQG�QDWXUDO�ODQGVFDSH��ZKLFK�

KH�KDV�OHDUQW�WR�XQGHUVWDQG�DQG�LQWXLWLYHO\�UHVSRQG�WRZDUGV��PDNLQJ�KLP�D�WUXO\�QDWLRQDOLVWLF�

DUFKLWHFW�

³7KH�EXLOGLQJV�WKDW�*OHQQ�0XUFXWW�KDV�PDGH�LQ�$XVWUDOLD�LQ�WKH�ODVW����\HDUV�DUH�RQH�

RI�WKH�PRVW�FRQYLQFLQJ�GHPRQVWUDWLRQV�RI�WKH�ZD\�LQ�ZKLFK�WKH�GHPDQGV�RI�FOLPDWH�

DQG�HQYLURQPHQW�FDQ�EH� WUDQVODWHG� LQWR�DUFKLWHFWXUH� RI� WKH�XWPRVW� HORTXHQFH�´�

�+DZNHV�����������

0XUFXWW¶V�DLP�LV�WR�³ZRUN�ZLWK�QDWXUH��EXW�DOVR�WR�GR�DV�QDWXUH�GRHV��QRW�E\�LPLWDWLQJ�LWV�IRUPV�

EXW�E\�DGRSWLQJ�WKH�VDPH�ORJLF´��)URPRQRW��������������+H�GHVLJQV�KLV�EXLOGLQJV�³OLNH�VLPSOH�

PHFKDQLVPV´�ZKLFK�WKH�RFFXSDQWV�FDQ�¿�QH�WXQH�GHSHQGLQJ�RQ�DOWHULQJ�PRRGV�DQG�FOLPDWH���

7KXV�DOORZLQJ�WKH�EXLOGLQJ�WR�EH�HQYLURQPHQWDOO\�SHUPHDEOH�DQG�EHFRPH�SDUW�RI�WKH�ZRUNLQJV�

DQG�WKH�QDWXUDO�À�RZV�RI�WKH�FOLPDWH���0XUFXWW�KDV�DFKLHYHG�WKLV�E\�DSSO\LQJ�SULQFLSOHV�RI�

ELRFOLPDWLF�GHVLJQ�LQ�WHUPV�RI�LQWURGXFLQJ�DUFKLWHFWXUDO�HOHPHQWV��VSDWLDO�RUJDQLVDWLRQ��EXLOW�

IRUP�DQG�HQYLURQPHQWDO�FRQWURO�V\VWHPV��WKDW�UHVSRQG�WR�WKH�EDVLFV�RI�RUJDQLF�OLIH��ZDWHU��

DLU�DQG�VXQOLJKW�� WR�SURYLGH�FRPIRUWDEOH��HQYLURQPHQWDOO\�FRQVFLRXV�KRXVHV�� � ,Q� UHJDUGV�

WR�VSDWLDO�RUJDQLVDWLRQ��0XUFXWW�SRVLWLRQHG�KLV�KRXVHV�IRU�RSWLPDO�RULHQWDWLRQ�WR�FDSLWDOLVH�

RQ�WKH�PRYHPHQW�DQG�DQJOH�RI�WKH�VXQ��LQKLELWLQJ�GLUHFW�VXQOLJKW�LQ�VXPPHU�DQG�SHUPLWWLQJ�

LW� LQ� ZLQWHU� ���������� � +LV� EXLOGLQJV�

DUH� DUUDQJHG� RQ� VLWH� WR� FDSWXUH� WKH�

SUHYDLOLQJ�ZLQGV��DQG�LQ�WKLV�UHJDUG�WKH�

EXLOW� IRUP� LV� XVXDOO\� ORQJ� DQG� QDUURZ�

WR�DOORZ�IRU�FURVV�YHQWLODWLRQ���7KH�EXLOW�

IRUP� UHVSRQGV� WR� VXQOLJKW� LQ� WHUPV� RI�

RYHUKDQJV� WR� SUHYHQW� VRODU� JDLQ�� DQG�

RIWHQ�LQFRUSRUDWHV�YHUDQGDV��VN\OLJKWV��

PRYHDEOH� VFUHHQV� DQG� ORXYHUV���

)LJ�� �������� VNHWFK� E\� 0XUFXWW� RI� WKH� 6LPSVRQ�/HH�

KRXVH� LOOXVWUDWLQJ� HQYLURQPHQWDO� HOHPHQWV� �6RXUFH��

)URPRQRW������������
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9HQWLODWLRQ� V\VWHPV� KDYH� EHFRPH� DQ� LFRQLF� SDUW�

RI�0XUFXWW¶V�DUFKLWHFWXUH�VXFK�DV�H[WUDFWRUV��URWDU\�

WXUELQH� YHQWV�� DQG� FRZOV� DWRS� FKLPQH\� VWDFNV� DV�

ZHOO�DV�VODWWHG�VFUHHQV�ZKLFK�DOORZ�IRU�WKH�EXLOGLQJ�

WR� EUHDWKH� �¿�J�� � ��������� � 0XUFXWW� XWLOLVHV� D� µWULSOH�

VNLQ¶�EXLOGLQJ�HQYHORSH�ZKLFK�DOORZV�WKH�EXLOGLQJ�WR�

µEUHDWK¶�DQG�¿�OWHU�UHTXLUHG�OHYHOV�RI�LOOXPLQDWLRQ��¿�J��

����������7KH�DERYH�HOHPHQWV�FOHDUO\�DGKHUH�WR�KLV�

FRQFHSW�RI�SURGXFLQJ�D�µFOLPDWLF�PDFKLQH¶��)URPRQRW��

������������

0XUFXWW� LQFRUSRUDWHV� QDWXUH� LQWR� KLV� GHVLJQV� WR�

FUHDWH� D� VHQVH� WKDW� QDWXUH� LV� ³YLVLEOH�� OHJLEOH� DQG�

SDOSDEOH�� WR� PDNH� WKHLU� SUHVHQFH� IHOW� LQ� WKH� YHU\�

VWXII�RI�WKH�EXLOGLQJ´��)URPRQRW��������������0XUFXWW�

H[DJJHUDWHV�HQYLURQPHQWDO�FRQWURO�GHYLFHV�VXFK�DV�

UDLQZDWHU�GRZQSLSHV�� UDLQZDWHU�VWRUDJH� WDQNV�DQG�

URWDU\� WXUELQH� YHQWV� WR� LOOXVWUDWH� WKDW� KLV� EXLOGLQJV�

RSHUDWH�DV�SDUW�RI�WKH�FOLPDWLF�V\VWHPV���7KLV�DOORZV�WKH�YLHZHU�RU�RFFXSDQW�WR�JDJH�WKH�

SRZHU�RI�QDWXUDO�IRUFHV�DQG�UHDOLVH�KRZ�DUFKLWHFWXUH�FDQ�IXQFWLRQ�LQ�KDUPRQ\�WR�FUHDWH�D�

FRPIRUWDEOH� LQWHUQDO� HQYLURQPHQW�ZLWKRXW� WKH� XVH� RI� DUWL¿�FLDO� FRROLQJ� RU� KHDWLQJ��7KLV� LV�

HYLGHQW�LQ�6LPSVRQ�/HH�KRXVH¶V�FHOHEUDWLRQ�RI�ZDWHU��¿�J����������DQG�VXQOLJKW��¿�J����������

DV�ZHOO�DV�LQ�WKH�H[DJJHUDWHG�UDLQZDWHU�GRZQSLSHV�RI�0DJQH\�+RXVH��¿�J������������

)LJ����������3KRWRJUDSK�RI�6LPSVRQ�

/HH�+RXVH�LOOXVWUDWLQJ�WULSOH�VNLQ�ZDOO�

FRQVWUXFWLRQ�DQG�WKH�PDWHULDOLW\�RI�

VXQOLJKW��6RXUFH��)URPRQRW������������

)LJ����������3KRWRJUDSK�RI�6LPSVRQ�/HH�

+RXVH�LOOXVWUDWLQJ�WKH�LQFRUSRUDWLRQ�RI�ZDWHU�

ZLWKLQ�WKH�GHVLJQ��6RXUFH��)URPRQRW��������

����

)LJ����������3KRWRJUDSK�RI�WKH�H[DJJHUDWHG�

UDLQZDWHU�GRZQSLSHV�DW�+RXVH�0DJQH\�

�6RXUFH��)URPRQRW�������������

)LJ����������3KRWRJUDSK�RI�0DULND�

$OGHUWRQ�+RXVH�LOOXVWUDWLQJ�FURVV�

YHQWLODWLRQ�WHFKQLTXHV�DQG�URWDU\�

WXUELQH�YHQWV��6RXUFH��)URPRQRW��������

����
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6XEVHTXHQWO\�� LW� LV� FOHDU� WKDW� WKH� OHYHO� RI� FRPIRUW� IHOW� ZLWKLQ� EXLOGLQJV� LQ� WKH� WURSLFV� RU�

VXEWURSLFDO� UHJLRQV�GHSHQG�SUHGRPLQDQWO\� RQ�FRQWUROOHG�VRODU� KHDW�JDLQ�DQG� VXFFHVVIXO�

YHQWLODWLRQ���7KLV�KDV�EHHQ�UHYHDOHG�LQ�WKH�DIRUHPHQWLRQHG�EXLOGLQJ¶V�FKRLFH�RI�PDWHULDOV��

EXLOW�IRUP��VSDWLDO�RUJDQLVDWLRQ��VKDGLQJ�GHYLVHV�DQG�ZLQG�LQWHUDFWLRQV�DURXQG�WKH�EXLOGLQJ¶V�

IDFDGH��+\GH���������������,Q�WKLV�UHVSHFW�LW�LV�LPSRUWDQW�WR�SHUIRUP�D�FOLPDWLF�LQYHVWLJDWLRQ�

SULRU�WR�EHJLQQLQJ�WKH�GHVLJQ�SURFHVV�VR�DV�WR�SDVVLYHO\�UHVSRQG�WR�DLU�PRYHPHQW��VXQOLJKW�

DQG�SUHFLSLWDWLRQ�� �9HQWLODWLRQ�LV�SDUDPRXQW� LQ� WKLV�VWXG\��JLYHQ� WKH� IDFW� WKDW�PRVW�RI� WKH�

EXLOGLQJV�GLVFXVVHG�DUH�VLWXDWHG�LQ�KRW�RU�KXPLG�UHJLRQV���1DWXUDO�YHQWLODWLRQ�ZDV�DFKLHYHG�

E\�PHDQV�RI�GRXEOH�RU�WULSOH�VNLQ�FRQVWUXFWLRQ��WKH�9HQWXUL�HIIHFW�DQG�YHQW�VWDFNV���&RQWUROOHG�

VRODU�KHDW�JDLQ� LV�DGGLWLRQDOO\� YLWDO� IRU�D�FRPIRUWDEOH�EXLOGLQJ� DQG� FDQ�EH�DFFRPSOLVKHG�

WKURXJK� VKDGLQJ� GHYLFHV� DQG� RYHUKDQJV�ZKLFK� SUHYHQW� VRODU� KHDW� JDLQ� GXULQJ� VXPPHU�

ZKLOH�DOORZLQJ�OLJKW�WR�SHQHWUDWH�LQWR�WKH�EXLOGLQJ�GXULQJ�ZLQWHU����)XUWKHUPRUH��WKH�WKHUPDO�

FDSDFLW\�FDQ�EH�XWLOLVHG�WR�PRGLI\�WKH�LQWHUQDO�FOLPDWH�WKURXJK�UDGLDQW�FRROLQJ�ZKLFK�ZDV�

FOHDU�LQ�3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�DQG�&+
�
���7KLV�WHFKQLTXH�SHUPLWWHG�WKH�

VWUXFWXUH�RI�WKH�EXLOGLQJ�WR�RSHUDWH�DV�D�KHDW�RU�FROG�VWRUH�ZKLFK��E\�FRQGXFWLRQ�NHHSV�WKH�

RFFXSDQWV�FRPIRUWDEOH���%LRFOLPDWLF�EXLOGLQJV�DUH�VSHFL¿�F�WR�WKHLU�SODFH�DQG�ORFDOLW\�DQG�LQ�

WKLV�UHJDUG�DXJPHQW�WKH�FRQFHSW�RI�UHJLRQDO�DUFKLWHFWXUH�

���� 5HJLRQDO�DUFKLWHFWXUH

$UFKLWHFWXUH�ZKLFK�LV�WUXO\�QDWLRQDOLVWLF�LV�GHWHUPLQHG�E\�ORFDO�FXOWXUH��FOLPDWH�DQG�UHJLRQ���

5HJLRQDO�EXLOGLQJV�UHÀ�HFW�DQG�UHVSRQG�WR�WKHLU�VXUURXQGLQJV�JLYLQJ�D�µVHQVH�RI�SODFH¶�RU�JHQLXV�

ORFL�WKURXJK�V\PEROLVP�DQG�LGHQWL¿�FDWLRQ��1RUEXUJ�6FKXO]���������������7KH�VXEVHTXHQW�

EXLOGLQJV��7MLEDRX�&XOWXUDO�&HQWUH�DQG�%RZDOL�9LVLWRU�,QIRUPDWLRQ�&HQWUH�GLVSOD\�H[DPSOHV�

RI�UHJLRQDO�DUFKLWHFWXUH���7KLV�VHFWLRQ�ZLOO�GHWHUPLQH�ZKHWKHU�WKH\�KDYH�VXFFHVVIXOO\�JUDVSHG�

WKH�JHQLXV�ORFL�RI�WKH�SODFH�WKURXJK�HOHPHQWV�RI�UHJLRQDOLVP��

:KHQ� GHVLJQLQJ� WKH� 7MLEDRX� &XOWXUDO� &HQWUH� 5HQ]R� 3LDQR� UHSOLFDWHG� WKH� FRQFHSW� RI� D�

YLOODJH�FOXVWHU��ZKLFK�LV�HYLGHQW�LQ�WKH�µWKUHH�YLOODJHV¶�VSHFL¿�FDOO\�WKH�,QWHUSUHWDWLRQ�&HQWUH��

5HVRXUFH�&HQWUH�DQG�<RXWK�&HQWUH��¿�J�����������7KH�FDVHV�DUH�DUUDQJHG�LQ�JURXSV�DORQJ�

WKH�JHQWOH�D[LV�RI�WKH�SHQLQVXOD�DQG�UHYHDO�WKH�FXOWXUHV�VSDWLDO�WKHRULHV�LQ�WHUPV�RI�KLHUDUFK\�

RI�VSDFHV���7KH�GLVWLQFWLYH�IRUP�RI�WKH�FDVHV�DUH�UHLQWHUSUHWDWLRQV�RI�WKH�YHUQDFXODU�FRQLFDO�

DUFKLWHFWXUH�RI�WKH�6RXWK�3DFL¿�F�DQG�DOVR�HFKR�WKH�WDOO�� VWLII� FKDUDFWHULVWLF�RI� WKH�1RUIRON�
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,VODQG�SLQHV��ZKLFK�DUWLFXODWH�WKH�VN\OLQH�RI�WKH�LVODQG��¿�J��������DQG�¿�J���������0F,QVWU\��

������������7KH�UHJLRQDO�LGHQWLW\�LV�IXUWKHU�HQKDQFHG�DV�3LDQR�KDV�GHVLJQHG�WKH�EXLOGLQJ�WR�

DOORZ�IRU�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�YLVLWRU�DQG�WKH�LQGLJHQRXV�WURSLFDO�ODQGVFDSH���+H�KDV�

DFKLHYHG�WKLV�E\�FUHDWLQJ�D�MRXUQH\�DORQJ�D�FHQWUDO�SDWKZD\�ZKHUH�WKH�YLVLWRU�LV�H[SRVHG�WR�

YLHZV�RI�WKH�ODQGVFDSH�DQG�LV�DOORZHG�WR�EUHDN�DZD\�IURP�WKH�SDWK�DQG�SK\VLFDOO\�H[SHULHQFH�

WKH�HQYLURQPHQW�WKURXJK�RXWGRRU�DXGLWRULXPV�DQG�GLVSOD\�]RQHV���%\�IXOO\�XQGHUVWDQGLQJ�

WKH� .DQDN¶V� FXOWXUH�� KLVWRU\� DQG� HQYLURQPHQW�� 3LDQR� KDV� EHHQ� DEOH� WR� SURGXFH� D� EXLOW�

LQWHUYHQWLRQ�ZKLFK�H[SUHVVHV�JUDWLWXGH� IRU� WKH�SDVW�DQG� UHVSHFW�WR� WKH�JHQLXV�ORFL�� �7KH�

FDVHV� DUH�SHUFHSWLEO\� RUJDQLF� LQ� UHJDUGV� WR� WKHLU�PDWHULDOV�DQG� IRUP�� �7KH�ZRYHQ� ,URNR�

WLPEHU�VNLQ� LPLWDWHV�WKH� WKDWFKHG�SDOP�URRIV�RI� WKH�.DQDN�SHRSOH�DV�ZHOO�DV� WKH�IRUP�RI�

WKH�1RUIRON�SLQH�WUHHV���7KH�FDVHV�DOVR�JLYH�WKH�LPSUHVVLRQ�WKDW�WKH\�DUH�³FRPELQJ�WKH�VN\��

VHHPLQJO\�ERZHG�E\�WKH�SUHYDLOLQJ�ZLQG´�DQG�FRQVHTXHQWO\�DSSHDU�WR�KDYH�EHHQ�IDVKLRQHG�

E\�WKH�VXUURXQGLQJ�IRUFHV�RI�QDWXUH��%XFKDQDQ�������������

)LJ���������3ODQ�RI�WKH�7MLEDRX�&XOWXUDO�&HQWUH��6RXUFH��%XFKDQDQ�����������

)LJ���������6NHWFK�E\�3LDQR�RI��WUDGLWLRQDO�KXWV�

�6RXUFH��0F,QVWU\�����������

)LJ���������3KRWRJUDSK�RI�FDVHV�WKDW�

UHÀ�HFW�WKH�1RUIRON�WUHHV��6RXUFH��

%XFKDQDQ�����������
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7KH� 1DWLRQDOLVWLF� DUFKLWHFW�� *OHQQ� 0XUFXWW� ZDV� LQVSLUHG� E\�

HDUO\�DERULJLQDO¶V�VKHOWHU�DQG�WUDGLWLRQDO�$XVWUDOLDQ�ZRROVKHGV�

DQG�EDUQV��ZKLFK�KH�IHHOV�LV�³DSSURSULDWH�WR�SODFH´��)URPRQRW��

�����������¿�J��������DQG�¿�J�����������7KLV�LV�GXH�WR�WKHLU�UHVSRQVH�

WR�WKH�UHVWUDLQWV�DQG�SRVVLELOLWLHV�RI�WKH�$XVWUDOLDQ�ODQGVFDSH��

ZKLFK�LV�DFFRPSOLVKHG�LQ�D�GLUHFW��ORJLFDO�DQG�EHDXWLIXO�PDQQHU���

0XUFXWW�HPXODWHV�WKLV�LQ�PDQ\�RI�KLV�GHVLJQV��VXFK�DV�0DULH�

6KRUW�+RXVH��¿�J���������DQG�WKH�0DULND�$OGHUWRQ�+RXVH��ZKLFK�

LOOXVWUDWHV�WUXO\�UHJLRQDO�DUFKLWHFWXUH���0XUFXWW�ZDV�LQÀ�XHQFHG�

E\� WKH� $ERULJLQDO¶V� SUDJPDWLF� V\QWKHVLV� ZLWK� WKH� ODQGVFDSH�

DQG�IROORZHG�RQH�RI�WKHLU�SURYHUEV��³RQH�PXVW�WRXFK�WKH�HDUWK�

OLJKWO\´� �)URPRQRW�� ������ ����� � +H� XQGHUVWRRG� WKDW� WKLV� ZDV�

DUFKLWHFWXUDOO\� DQG� HQYLURQPHQWDOO\� EHQH¿�FLDO� WKDW� LW� ZRXOG�

FUHDWH� D� ³WHPSRUDU\� UHODWLRQVKLS� EHWZHHQ� DUFKLWHFWXUH� DQG�

ODQGVFDSH��IRXQGHG�RQ�UHVSHFW�DQG�WDFW´��)URPRQRW��������������

0XUFXWW¶V�UHVSRQVH�ZDV�WR�UDLVH�KLV�EXLOGLQJV�RQWR�VWLOWV��ZKLFK�

LPSURYHG� YHQWLODWLRQ� DQG� UHGXFHG� KXPDQ¶V� HQYLURQPHQWDO�

LPSDFW�� ZKLOH� FUHDWLQJ� D� WUDQVLHQW� SUHVHQFH� UDWKHU� WKDQ� DQ�

DWWHPSW� WR� GRPLQDWH� RYHU� QDWXUH� �)URPRQRW�� ������ ���� �¿�J��

��������

0XUFXWW� GHVLJQHG� WKH� %RZDOL� 9LVLWRU� ,QIRUPDWLRQ� &HQWUH� LQ�

DVVRFLDWLRQ�ZLWK�7URSSR�$UFKLWHFWV�LQ�������������7KH�PXVHXP�

DQG� YLVLWRUV� FHQWUH� LV� ORFDWHG� LQ� WKH� .DNDGX� 1DWLRQDO� 3DUN��

1RUWKHUQ� 7HUULWRU\��$XVWUDOLD�� DQG� DLPV� WR� H[SODLQ� WKH� SDUN¶V�

QDWXUDO�DQG�FXOWXUDO�TXDOLWLHV�WR�WKH�YLVLWRUV��¿�J�����������0XUFXWW¶V�

FRPPXQLFDWLRQ�ZLWK�WKH�ORFDO�$ERULJLQHV�KHOSHG�WR�GHYHORS�D�

FXOWXUDOO\� URRWHG� FRQFHSW� LQ� WHUPV� RI� µEXVK¶� PDWHULDOV� �VXFK�

DV�UDPPHG�HDUWK��URFNV��WLPEHU�DQG�DQWKLOOV��DQG�ORFDO�ULWXDOV�

DQG�SHUFHSWLRQV�SHUWDLQLQJ� WR� WKH�SODFH�� �&XOWXUDO�V\PEROLVP�

LQVSLUHG�WKH�DUFKLWHFWV�WR�GHVLJQ�WKH�DFFHVV�UDPS�LQ�D�WDQJHQWLDO�

PDQQHU�UDWKHU�WKDQ�KHDG�RQ��GXH�WR�WKH� ODWH�%LJ�%LOO�1HLGMH¶V�

)LJ���������3KRWRJUDSK�RI�D�

EDNHU\�GDWLQJ�EDFN�WR������

ZKLFK�VKRZV�VLPLODUOLWLHV�WR�

PDQ\�RI�0XUFXWW¶V�GHVLJQV�

�6RXUFH��)URPRQRW��������

���

)LJ���������3KRWRJUDSK�

RI�D�EDUQ�IURP�0XUFXWWV�

FROOHFWLRQ��6RXUFH��

)URPRQRW�����������

)LJ���������3KRWRJUDSK�

RI�0DULH�6KRUW�+RXVH�

�6RXUFH��)URPRQRW��������

����

)LJ���������%DOO�(DVWDZD\�

+RXVH�RQ�VWLOWV��6RXUFH��

)URPRQRW������������
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�OHDGLQJ�HOGHU�RI�WKH�*DJXGML�FODQ��UHFRPPHQGDWLRQ�DV�WR�KRZ�VDFUHG�VLWHV�LQ�WKH�UHJLRQ�

DUH�DSSURDFKHG�DQG�XVHG��¿�J��������DQG�¿�J������������0XUFXWW�ZDV�IXUWKHU�LQÀ�XHQFHG�E\�WKH�

WURSLFDO�FOLPDWH�DQG� WKH�KRUL]RQWDOO\�VSUHDG�FKDUDFWHULVWLFV�RI� WKH�SODFH�� �+H�PDQLIHVWHG�

WKHVH�IDFWRUV�LQ�WKH�EXLOGLQJ¶V�VLQJOH�VWRUH\�VSUDZOHG�IRUP��QDWXUDO�PDWHULDOV��XVH�RI�WLPEHU�

VODWWHG�VFUHHQV�DQG�SHUPHDEOH�VWUXFWXUH��¿�J���������DQG�¿�J����������� �,Q�WKLV�PDQQHU� WKH�

%RZDOL�9LVLWRU�,QIRUPDWLRQ�&HQWUH�WUXO\�UHSUHVHQWV�UHJLRQDOLVW�DUFKLWHFWXUH���

)LJ����������&RQFHSW��

VNHWFK�RI�WKH�RII�

D[LV�HQWUDQFH�DQG�

ORIW\�URRI�RI�%RZDOL�

9LVLWRU¶V�&HQWUH�

�6RXUFH��)URPRQRW��

����������

)LJ���������:RUOG�PDS�LOOXVWUDWLQJ�

WKH�ORFDWLRQ�RI�.DNDGX��$XVWUDOLD�

�6RXUFH��%\�$XWKRU�

)LJ���������&RQFHSW��SODQ�RI�%RZDOL�9LVLWRU¶V�&HQWUH�

LOOXVWUDWLQJ�WKH�GLDJRQDO�HQWUDQFH��6RXUFH��)URPRQRW��

����������

)LJ����������$HULDO�YLHZ�RI�WKH�FRPSOH[�

�6RXUFH��)URPRQRW������������

)LJ�����������3KRWRJUDSK�RI�WKH�FDYH�OLNH�FHLOLQJ�

IRUP�DQG�WLPEHU�VFUHHQ�ZKLFK�¿�OWHUV�VXQOLJKW�

DQG�EUHH]HV��6RXUFH��)URPRQRW������������
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7ZR�FRUH� SULQFLSOHV�ZHUH� DGRSWHG� IRU� WKH� GHVLJQ�� WKH� SUHVHQFH�RI� ZDWHU�ZKLFK�0XUFXWW�

FODLPV�DOORZV�WKH�YLVLWRU�WR�³LPPHGLDWHO\�WUDQVODWH�WKH�VHDVRQ´��)URPRQRW�������������DV�

ZHOO�DV�FRQQHFWV�WKH�YLVLWRU�ZLWK�WKH�QDWXUDO�F\FOHV�RI�WKH�SODFH���7KH�VHFRQG�SULQFLSOH�LV�

WR�DOORZ�QDWXUDO�YHQWLODWLRQ��ZKLFK�LV�D�PDMRU�WKHPH�WKURXJKRXW�0XUFXWW¶V�DUFKLWHFWXUH�DQG�

UHVXOWHG�LQ�DQ�RSHQ�SDYLOLRQ�EXLOW�W\SRORJ\��¿�J������������7KH�DUFKLWHFWV�FUHDWHG�ODUJH�YROXPHV�

RYHU�WKH�µREVHUYDWLRQ�YHUDQGD¶�E\�XVLQJ�SO\ZRRG�FHLOLQJV�EHQHDWK�WKH�XSWXUQHG�URRIV�ZKLFK�

V\PEROLFDOO\�HYRNH�FDYHV�IRXQG�LQ�WKH�.DNDGX�1DWLRQDO�3DUN�DQG�FRPPHPRUDWH�WKH�VHQVH�

RI�SURWHFWLRQ�ZKLFK�WKH\�RIIHU�LQ�WKH�H[SDQVLYH�ODQGVFDSH��¿�J����������

0XUFXWW� UHLWHUDWHG� KLV� EHOLHIV� WKDW� QDWXUH� DQG� DUFKLWHFWXUH�

VKRXOG� EH� FRQQHFWHG� ZLWK� WKH� XVH� RI� V\PEROLVP�� ZKHUHE\�

KH� HQFRPSDVVHV� D� W\SH� RI� GHPDWHULDOLVDWLRQ�� ZKLFK� KH�

FDOOV�µIHDWKHULQJ¶���+H�XVXDOO\�DFFRPSOLVKHV�WKLV�DW�WKH�SRLQW�

RI� LQWHUDFWLRQ� EHWZHHQ� WKH� PDQ� PDGH� VWUXFWXUH� DQG� WKH�

VXUURXQGLQJV��VXFK�DV�WKH�YHUDQGD���$Q�H[DPSOH�RI�WKLV�FDQ�

EH� VHHQ� LQ� %DOO�(DVWDZD\� +RXVH� �¿�J�� �������� �)URPRQRW��

������������+H�DOVR�GUDZV�XSRQ�PDWHULDOV�WR�DOORZ�WKH�EXLOGLQJ�

EHFRPH�SDUW�RI�QDWXUH�� �+H�KDV�DFKLHYHG� WKLV� LQ� WKH�0DULH�

6KRUW�+RXVH��ZKHUHE\�³WKH�ODQGVFDSH�VWDUWV�WR�FRQVXPH�LW´�RU�

WKH�KRXVH�³WDNHV�RQ�WKH�ODQGVFDSH´�DV�0XUFXWW�XVHV�WLPEHUV�

ZLWK�JUH\�YDUQLVK�ZKLFK�ZHDWKHUV�UHVXOWLQJ�LQ�D�QDWXUDO�WH[WXUH�

DQG�FRORXU��¿�J�����������&ODUN��������

)LJ�����������3KRWRJUDSK�

RI�+RXVH�%DOO�(DVWDZD\¶V�

YHUDQGDK�LOOXVWUDWLQJ�

0XUFXWW¶V�FRQFHSW�RI�

IHDWKHULQJ��JLYLQJ�WKH�

LPSUHVVLRQ�WKDW�WKH�

DUFKLWHFWXUH�LV�PHUJLQJ�RQWR�

WKH�QDWXUDO�VXUURXQGLQJV��

�6RXUFH��)URPRQRW��������

���

)LJ�����������3ODQ�RI�WKH�%RZDOL�9LVLWRU¶V�&HQWUH¶V�µSDYLOLRQ¶�W\SRORJ\�SHUPLWWLQJ�DLU�PRYHPHQW�

�6RXUFH��)URPRQRW������������



��7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

5HJLRQDO� DUFKLWHFWXUH� ZDV� VXFFHVVIXOO\� DFFRPSOLVKHG� LQ� ERWK� 3LDQR¶V� 7MLEDRX� &XOWXUDO�

&HQWUH�DQG�0XUFXWW¶V�%RZDOL�9LVLWRU�,QIRUPDWLRQ�&HQWUH���7KHVH�QDWLRQDOLVW�DUFKLWHFWV�WUXO\�

FRPSUHKHQGHG�DQG�DSSUHFLDWHG�WKH�FXOWXUDO�KHULWDJH�RI�WKH�ORFDOLWLHV��DV�WKH\�VHQWLPHQWDOO\�

UHSOLFDWHG�WUDGLWLRQDO�FRQFHSWV�ZLWKLQ�WKH�FRQWHPSRUDU\�EXLOGLQJV�DV�ZHOO�DV�UHVSRQG�WR�WKH�

ORFDOLW\¶V�FOLPDWH�DQG�VXUURXQGLQJV�� �7KH�EXLOW�IRUPV�HFKR�DQG�FHOHEUDWH�WKH�VXUURXQGLQJ�

ODQGVFDSH��ZKHWKHU�LW� LV�WKH�YHUWLFDOLW\�RI�WUHHV�LQ�WKH�FDVH�RI�WKH�7MLEDRX�&XOWXUDO�&HQWUH�

RU� WKH� KRUL]RQWDOLW\� RI� WKH� RXWEDFN� UHÀ�HFWHG� LQ� %RZDOL� 9LVLWRU� ,QIRUPDWLRQ� &HQWUH�� � 7KH�

QDWXUDO� IRUFHV�DUH� UHYHDOHG� WKURXJK� WKH� DUFKLWHFWXUH�RI� WKHVH�EXLOGLQJV�DV� WKH\� UHVSRQG�

WR� WKH� ORFDO�FOLPDWH�LQ� WHUPV�RI�VRODU�VKDGLQJ�RU�YLVXDO�YHQWLODWLRQ� WHFKQLTXHV��JLYLQJ� WKH�

LPSUHVVLRQ� WKDW� WKH�EXLOGLQJV�ZHUH� GHWHUPLQHG�E\� FOLPDWLF� IDFWRUV�� �0XUFXWW� HQFRXUDJHV�

WKH�FRQFHSW�RI�PDNLQJ�WKH�SUHVHQFH�RI�QDWXUH�IHOW�ZLWKLQ�DUFKLWHFWXUH�DQG�WKXV�FKRRVHV�WR�

H[SORLW�QDWXUDO�UHVRXUFHV�VXFK�DV�VXQOLJKW�E\�LQWURGXFLQJ�VRODU�VFUHHQV�RU�ZDWHU�ZKHUH�KH�

XVHV�ZDWHU�IHDWXUHV��UDLQZDWHU�VWRUDJH�WDQNV�DQG�H[DJJHUDWHG�UDLQZDWHU�GRZQSLSHV���$OO�

RI� WKH�DIRUHPHQWLRQHG� TXDOLWLHV� DLG� LQ� JHQHUDWLQJ�XQLTXH�EXLOGLQJV�ZKLFK� FHOHEUDWH� DQG�

HQKDQFH�WKHLU�JHQLXV�ORFL���,Q�WKLV�UHVSHFW�WKH�DUFKLWHFWV�KDYH�DFFRXQWDEO\�SURGXFLQJ�VSHFLDO��

LGHQWL¿�DEOH�SODFHV�IRU�WKH�RFFXSDQWV�

���� &RQFOXVLRQV

7KH� SXUSRVH� RI� WKLV� VHFRQGDU\� LQYHVWLJDWLRQ� ZDV� WR� JXLGH� WKH� GHVLJQ� SURFHVV� RI� DQ�

(QYLURQPHQWDO� (GXFDWLRQ�&HQWUH� RQ� WKH�8PJHQL� 5LYHU�� �7KLV� FKDSWHU�ZDV� VLJQL¿�FDQW� LQ�

LQGLFDWLQJ�KRZ�FRQWHPSRUDU\�DUFKLWHFWV�KDYH�DGGUHVVHG�LVVXHV�VXFK�DV�LQWHUFRQQHFWLYLW\��

ELRFOLPDWLF�GHVLJQ�DQG�UHJLRQDOLVP�WR�SURGXFH�HQYLURQPHQWDOO\�FRQVFLRXV�EXLOGLQJV���7KLV�

VWXG\� DLPHG� WR� JHQHUDWH� D� GHVLJQ� SURSRVDO� ZKLFK� LV� DQ� DXWRQRPRXV� EXLOW� LQWHUYHQWLRQ�

WKDW�UHVSHFWV�QDWXUDO�V\VWHPV��EHFRPHV�SDUW�RI�WKH�LQWULFDWH�HFRORJLFDO�ZHE�DQG�HPSOR\V�

UHQHZDEOH�HQHUJ\�UDWKHU�WKDQ�FRDO�¿�UH�SRZHU�ZKLFK�LV�SUHYDOHQW�LQ�6RXWK�$IULFD���

,QWHUFRQQHFWLYLW\�ZDV�H[SUHVVHG�LQ�WKH�+RFNHUWRQ�+RXVLQJ�3URMHFW��3LQH\�/DNHV�(QYLURQPHQW�

&HQWUH��3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��DQG�&RXQFLO�+RXVLQJ����&+
�
����,W�LV�FOHDU�

WKDW�UHGXFHG�GHSHQGHQF\�RQ�PXQLFLSDO�HOHFWULFLW\�DQG�ZDWHU�VXSSO\�LV�FUXFLDO���5DLQZDWHU�

FROOHFWLRQ�DQG�VWRUDJH�DV�ZHOO�DV�WKH�XVH�RI�JUH\�ZDWHU�DUH�YLWDO�IRU�DQ�DXWRQRPRXV�GHVLJQ���

)XUWKHUPRUH� LW� LV� UHOHYDQW� WR�SXULI\� ZDVWH� �EODFN�DQG�JUH\�ZDWHU�� WR� UHGXFH�SUHVVXUH� RQ�

WKH�PDLQ�GUDLQV���,Q�WHUPV�RI�PDWHULDOV�LW�LV�UHOHYDQW�WR�VSHFLI\�UHF\FOHG�PDWHULDOV�WR�UHGXFH�
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ZDVWH�DV�ZHOO�DV�XVH�QDWXUDO�PDWHULDOV�VXFK�DV�HDUWK�EORFNV�ZKLFK�FDQ�EH�SDUW�RI�WKH�µ&UDGOH�

WR�&UDGOH¶�FRQFHSW���$�WUXO\�LQWHUFRQQHFWHG�EXLOGLQJ�FOHDUO\�PXVW�SURKLELW�WKH�XVH�RI�FRDO�¿�UH�

SRZHU�DQG�SUHIHUDEO\�HPSOR\�HQHUJ\�WKURXJK�UHQHZDEOH�VRXUFHV�VXFK�DV�NLQHWLF�DQG�VRODU�

HQHUJ\���

�0HWKRGV�RI�DUWL¿�FLDO�FRROLQJ�DQG�KHDWLQJ��ZKLFK�DUH�HQHUJ\�FRQVXPLQJ��DUH�PLWLJDWHG�GXH�WR�

SULQFLSOHV�RI�ELRFOLPDWLF�GHVLJQ�WKURXJK�FOLPDWH�PRGL¿�FDWLRQ�V\VWHPV�DQG�GHYLVHV���7KHVH�

SULQFLSOHV�ZHUH�VWXGLHG�LQ�3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��7MLEDRX�&XOWXUDO�&HQWUH��

.HQ�<HDQJ¶V�PDVWHU�SODQ�IRU�WKH�8QLYHUVLW\�RI�1RWWLQJKDP�0DOD\VLD�FDPSXV��&RXQFLO�+RXVLQJ�

���&+
�
��DQG�WKH�DUFKLWHFWXUH�RI�*OHQQ�0XUFXWW���,W�LV�DSSDUHQW�WKDW�WKLV�FRQFHSW�UHTXLUHG�D�

FOHDU�XQGHUVWDQGLQJ�RI�WKH�ORFDOLW\¶V�FOLPDWH�WR�LQ�HQYLURQPHQWDOO\�UHVSRQVLEOH�EXLOGLQJV�WKDW�

KDUPRQLVH�ZLWK�WKH�FOLPDWH���,W�LV�YLWDO�WR�UHVSRQG�WR�WKH�FOLPDWLF�HOHPHQWV�VXFK�DV�YHQWLODWLRQ��

VRODU�KHDW�JDLQ�DQG�SUHFLSLWDWLRQ�� �7KLV�ZDV�DFKLHYHG�WKURXJK�SDVVLYH�GHVLJQ�SULQFLSOHV��

VXFK�DV�RULHQWDWLRQ��WKHUPDO�FDSDFLW\�RI�PDWHULDOV�RU�YHQWLODWLRQ�DQG�FRROLQJ�V\VWHPV���0RVW�

DUFKLWHFWV��GLVFXVVHG�DERYH��H[SUHVVHG�FOLPDWLF�UHVSRQVHV�E\�H[DJJHUDWLQJ�HQYLURQPHQWDO�

FRQWURO�V\VWHPV��VXFK�DV�0XUFXWW¶V�FHOHEUDWHG�UDLQZDWHU�GRZQSLSHV�DQG�LQFRUSRUDWLRQ�RQ�

QDWXUH�

7KH�FRQFHSW�RI�UHJLRQDO�DUFKLWHFWXUH��ZKLFK�ZDV�DQDO\VHG�LQ�7MLEDRX�&XOWXUDO�&HQWUH�DQG�

WKH�%RZDOL�9LVLWRU�,QIRUPDWLRQ�&HQWUH��DLPHG�LQ�JHQHUDWLQJ�EXLOGLQJV�WKDW�DUH�FXOWXUDOO\�DQG�

FOLPDWLFDOO\�UHOHYDQW�DQG�VSHFL¿�F�WR�WKHLU�ORFDOLW\���7KLV�ZDV�DFKLHYHG�WKURXJK�V\PEROLVP�DQG�

LGHQWL¿�FDWLRQ���(YLGHQWO\��LW�LV�FUXFLDO�WR�H[DPLQH�WKH�ORFDOLW\¶V�WUDGLWLRQDO�FXOWXUH�DQG�GH¿�QLQJ�

RU�GLVWLQJXLVKLQJ�IDFWRUV�DQG�WKURXJK�V\PEROLVP�H[DJJHUDWH�WKHVH�SRLQWV���,Q�WKLV�UHJDUG�WKH�

JHQLXV�ORFL�ZDV�FDSWXUHG�DQG�FHOHEUDWHG�SURGXFLQJ�D�XQLTXH�DQG�GLVWLQFWLYH�SODFH�

:KHQ�GHVLJQLQJ�DQ�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�LW� LV�YLWDO�WR�SURGXFH�LQWHUDFWLYH�DQG�

OHJLEOH�DUFKLWHFWXUH���7KLV�ZDV�VWXGLHG�LQ�3LQH\�/DNHV�(QYLURQPHQWDO�&HQWUH�DQG�3RFRQR�

(GXFDWLRQ�&HQWUH���)DFWRUV�ZKLFK�ZHUH�DVFHUWDLQHG�ZLWKLQ�WKLV�UHVHDUFK�DUH�IRU�H[DPSOH��

HPSKDVLVHG�UHF\FOHG�PDWHULDOV�ZKLFK�ZHUH�D�YLVXDO�WRRO�RI�ZDVWH�PDQDJHPHQW��DQ�LPSULQWHG�

µVFDYHQJHU�KXQW¶�ZDOO�ZKLFK�HGXFDWHG�DQG�HQWHUWDLQHG�OHDUQHUV��PDQXDO�V\VWHPV�VR�WKDW�WKH�

OHDUQHUV�EHFDPH�FRQVFLRXV�RI�HQHUJ\�FKRLFHV�DQG�YLVXDO�UHIHUHQFH�WR�UHQHZDEOH�HQHUJ\�
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V\VWHPV�LQ�WKH�IRUP�RI�WHFKQRORJ\�WRZHUV�ZKLFK�FUHDWHG�DZDUHQHVV���7KLV�FKDSWHU�ZDV�YLWDO�

IRU�LQGLFDWLQJ�D�EULHI�DQG�DFFRPPRGDWLRQ�IRU�WKH�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�SURSRVHG�

IRU�WKH�8PJHQL�5LYHU��
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���� ,QWURGXFWLRQ

7KLV� FKDSWHU� FRPSULVHV�RI� SULPDU\� UHVHDUFK� LQ� WKH� IRUP�RI� FDVH�VWXGLHV�� �7KH�JDWKHUHG�

LQIRUPDWLRQ� ZLOO� LQGLFDWH� PHWKRGV� RI� GHVLJQLQJ� DSSURSULDWH� HGXFDWLRQDO� IDFLOLWLHV� DQG�

GHSLFW�KRZ�DUFKLWHFWV�KDYH�GHDOW�ZLWK�H[SUHVVLQJ�HQYLURQPHQWDO�GHVLJQ�WR�WKH�SXEOLF���7KLV�

LQIRUPDWLRQ� ZLOO� DOVR� UHYHDO� DFFRPPRGDWLRQ� UHTXLUHPHQWV�� DUFKLWHFWXUDO� HOHPHQWV� ZKLFK�

DUH�VSHFL¿�F� WR�'XUEDQ¶V� ORFDOLW\�DQG�FOLPDWH� UHVXOWLQJ� LQ� UHJLRQDO�DUFKLWHFWXUH�DV�ZHOO�DV�

VXVWDLQDEOH�GHYLFHV�XWLOLVHG�IRU�HQHUJ\�KDUQHVVLQJ���,Q�WKLV�UHVSHFW�WKLV�DQDO\VLV�KDV�EHHQ�

VHSDUDWHG�LQWR�VXEGLYLVLRQV��,QWHUFRQQHFWLYLW\��UHJLRQDO�DUFKLWHFWXUH��HGXFDWLRQ�FHQWUHV�DQG�

DUFKLWHFWXUDO� H[SUHVVLRQ� RI� VXVWDLQDELOLW\�� � ,QWHUFRQQHFWLYLW\� ZLWK� QDWXUH�ZLOO� EH� H[KLELWHG�

E\�.LUVWHQERVFK�*DUGHQV�9LVLWRUV�&HQWUH�ZKHUH� WHFKQLTXHV�RI�EOHQGLQJ� WKH�EXLOGLQJ� LQWR�

WKH� ODQGVFDSH�DQG�GHVLJQLQJ� WKH�EXLOGLQJ�DV�D�JDWHZD\�UDWKHU�WKDQ�D�GHVWLQDWLRQ�ZLOO�EH�

LQYHVWLJDWHG�� �(OHPHQWV�RI� UHJLRQDO�DUFKLWHFWXUH�VSHFL¿�F� WR�'XUEDQ�DUH� LOOXVWUDWHG� LQ� ,VV\�

%HQMDPLQ¶V�ZRUN��ZKHUHE\� WKH�DSDUWPHQW�EORFN��/DV�9HJDV�ZLOO�EH�VWXGLHG� WR�GHWHUPLQH�

WUXH�UHJLRQDO�DUFKLWHFWXUH�LQ�'XUEDQ���7KH�VWXG\�RI�HGXFDWLRQ�IDFLOLWLHV��VSHFL¿�FDOO\�X6KDND�

6HD�:RUOG� (GXFDWLRQ� &HQWUH� ZLOO� LQGLFDWH� DQ� DSSURSULDWH� VFKHGXOH� RI� DFFRPPRGDWLRQ���

$UFKLWHFWXUDO� H[SUHVVLRQ� RI� VXVWDLQDELOLW\� LV� LPSRUWDQW� ZKHQ� GHVLJQLQJ� D� EXLOGLQJ� ZKLFK�

DLPV� WR� GHPRQVWUDWH� HQYLURQPHQWDO� VROXWLRQV� DQG� WKHUHIRUH� WKH� %3�+HDG� RI¿�FH� ZLOO� EH�

LQYHVWLJDWHG�

���� ,QWHUFRQQHFWLYLW\

7KHUH�LV�PHULW�LQ�VWXG\LQJ�WKH�.LUVWHQERVFK�*DUGHQV�9LVLWRUV¶�&HQWUH�ORFDWHG�LQ�&DSH�7RZQ�

�¿�J����������¿�J���������JLYHQ�LWV�FORVH�SUR[LPLW\�DQG�LQWHUDFWLRQ�ZLWK�WKH�HFRORJLFDOO\�VHQVLWLYH�

]RQH�RI� WKH�ERWDQLFDO� JDUGHQV� �¿�J�� �������� � ,Q� WKLV� UHVSHFW� LW� LV� YLWDO� WR� DQDO\VH� KRZ� WKH�

DUFKLWHFWV�DW�*$33�GHDOW�ZLWK�EOHQGLQJ�WKH�EXLOGLQJ�LQWR�WKH�ODQGVFDSH�DQG�GHVLJQLQJ�WKH�

EXLOGLQJ�DV�D�JDWHZD\�UDWKHU�WKDQ�D�GHVWLQDWLRQ���

)LJ�� ������� 3KRWRJUDSK� RI� .LUVWHQERVFK� 9LVL�

WRUV¶�&HQWUH�WDNHQ�IURP�WKH�SDUNLQJ�ORW��HDVWHUQ�

FRUQHU��ZLWK�7DEOH�0RXWDLQ�LQ�WKH�EDFN�JURXQG��

�6RXUFH��&�6�����������

)LJ���������0DS�RI�6RXWK�$IULFD�

ORFDWLQJ�&DSH�7RZQ��6RXUFH��%\�

$XWKRU�
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.LUVWHQERVFK� *DUGHQV� DLPV� WR� FUHDWH�

DZDUHQHVV�DQG�FRQVHUYH�WKH�XQLTXH�QDWXUDO�

HQYLURQPHQW� RI� WKH� ERWDQLFDO� JDUGHQV�

DV� ZHOO� DV� SRSXODULVH� WKH� HGXFDWLYH� DQG�

UHVHDUFK�DFWLYLWLHV��¿�J����������/HZLV����������

7KH� EULHI� IRU� WKH� 9LVLWRUV¶� &HQWUH� FRQVLVWV�

RI� DQ� (QWUDQFH� 3DYLOLRQ�� ZKLFK� LQFOXGHV�

LQIRUPDWLRQ� NLRVNV�� DQ� DXGLRYLVXDO� URRP�

ZKLFK�FDQ�DFFRPPRGDWH����SHRSOH��SXEOLF�

SKRQHV�DQG�SXEOLF�WRLOHWV���7KH�FRPSOH[�DOVR�

ERDVWV�D� ODUJH��PXOWL�IXQFWLRQDO�FRQIHUHQFH�

URRP��ZKLFK�FDWHUV�IRU�����SHRSOH�DQG�FDQ�

EH� GLYLGHG� LQWR� WKUHH� SDUWV� IRU� H[KLELWLRQ�

SXUSRVHV��¿�J����������¿�J����������¿�J�����������

7KHUH� LV� D� IXOO\� HTXLSSHG� NLWFKHQ� ZLWK�

VWRYH�DQG�ELQ�DUHD�DV�ZHOO�DV�FKDLU�VWRUDJH�

URRP� DWWDFKHG� WR� WKH� FRQIHUHQFH� IDFLOLW\���

,Q�DGGLWLRQ� WKHUH� LV�D�ERRN�VWRUH�DQG�FXULR�

VKRS�LQ�WKH�9LVLWRUV¶�&HQWUH�ZKLFK�WRJHWKHU�

ZLWK� WKH� VDOHV� RI� HQWU\� WLFNHWV�� SURYLGHV�

IXQGLQJ�IRU�WKH�.LUVWHQERVFK�*DUGHQV���7KH�

PDLQ� DPSKLWKHDWUH� VSDFH� LQ� WKH� FHQWUH� RI�

WKH�FRPSOH[�IXQFWLRQV�WR�KRVW�SXEOLF�VSDFH�

PDNLQJ��ZKLOH�LQWURGXFLQJ�WKH�YLVLWRUV�WR�WKH�

H[WHUQDO�HQYLURQPHQW��¿�J����������¿�J���������

�-DFREV����������7KH�QDWXUDO�HOHPHQW��ZDWHU��

LV� FHOHEUDWHG� LQ� WKLV� RXWGRRU� DPSKLWKHDWUH�

VSDFH� DV� WKHUH� LV� D� ZDWHU� IHDWXUH� ZKLFK�

FKDQQHOV� WKH� SUHFLRXV� VRXUFH� DURXQG� WKH�

SHULPHWHU� RI� WKH� FRXUW\DUG� GHSLFWLQJ� LWV�

LPSRUWDQFH� �¿�J�� ��������� � 7KH� DXGLELOLW\� RI�

WKH�ZDWHU� VHUYHV� WR� VRRWKH� WKH� YLVLWRUV� DV�

)LJ���������6LWH�SODQ�RI�.LUVWHQERVFK�9LVLWRUV¶�

&HQWUH�LOOXVWUDWLQJ�LW¶V�SODFHPHQW�LQ�UHJDUGV�ZLWK�

WKH�ERWDQLFDO�JDUGHQV�DQG�UHVWDXUDQW��6RXUFH��

&�6�����������

)LJ���������3ODQ�RI�WKH�9LVLWRUV¶�&HQWUH��6RXUFH��

&�6�����������

)LJ���������3KRWRJUDSK�RI�WKH�PXOWLIXQFWLRQDO�

URRP�LOOXVWUDWLQJ�WKH�GLYLGLQJ�VFUHHQV��PDNLQJ�

WKH�URRP�À�H[LEOH��DQG�WKH�ODUJH�ZLQGRZV��

ZKLFK�FRQQHFW�WKH�LQWHULRU�ZLWK�WKH�QDWXUDO�

HQYLURQPHQW��6RXUFH��%\�$XWKRU�
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ZHOO�DV�PLWLJDWH�WKH�QRLVH�RI�WUDI¿�F�IURP�WKH�EXV\�DGMDFHQW�URDG��&�6����������7KH�FHQWUDO�

FRXUW\DUG�SRVVHVVHV�D�KRVSLWDEOH�TXDOLW\�GXH�WR�WKH�KXPDQ�VFDOH�RI�WKH�SODQWHG�VFUHHQV�

DQG�WLPEHU�SHUJRODV��¿�J����������

)LJ���������3KRWRJUDSK�GLYLGLQJ�VFUHHQV�

�6RXUFH��%\�$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�PXOWLIXQFWLRQDO�URRP�

GLYLGHG�LQWR�WKUHH�SDUWV�IRU�DQ�H[KLELWLRQ��6RXUFH��

6$1%,������

)LJ���������3KRWRJUDSK�RI�WKH�VFXOSWXUDO�GLVSOD\�

LQ�WKH�DPSKLWKHDWUH�ZLWK�PRXQWDLQV�LQ�WKH�

EDFNJURXQG��6RXUFH��%\�$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�DPSKLWKHDWUH�

�6RXUFH��%\�$XWKRU�

)LJ����������3KRWRJUDSK�RI�WKH�ZDWHU�IHDWXUH�

DW�WKH�HGJH�RI�WKH�DPSKLWKHDWUH��WKXV�

LQFRUSRUDWLQJ�QDWXUDO�HOHPHQWV�LQWR�DUFKLWHFWXUH�

�6RXUFH��%\�$XWKRU��

)LJ����������3KRWRJUDSK�RI�WKH�ZDWHU�IHDWXUH�

DQG�SODQWHG�SHUJRODV�ZKLFK�PDNH�WKH�YLVLWRU�

DZDUH�RI�WKH�QDWXUDO�F\FOHV�RI�WKH�HQYLURQPHQW�

�6RXUFH��&�6�����������
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,W� LV� LPSRUWDQW�WKDW�WKH�DUFKLWHFWV�PDGH�DQ�HIIRUW�WR�EOHQG�WKH�EXLOGLQJ� LQWR�WKH�ODQGVFDSH�

DV�WKH�PDLQ�IRFXV�VKRXOG�EH�WKH�ERWDQLFDO�JDUGHQV�DQG�QRW�WKH�EXLOGLQJ�� �7KH�DUFKLWHFWV�

DFKLHYHG� WKLV� E\� DSSO\LQJ� WKH�GHVLJQ�SKLORVRSK\�RI� SODFLQJ� WKH� EXON� RI� WKH� EXLOGLQJ� LQWR�

WKH�VORSH�RI� WKH�VLWH�VR� WKDW� WKH�URRI� IROORZHG�WKH�SUR¿�OH�RI� WKH� ODQGVFDSH�DQG� WKHUHIRUH�

PDLQWDLQLQJ�WKH�YLHZV�RI�WKH�PRXQWDLQV�DQG�JDUGHQV���*$33�$UFKLWHFWV�GHVLJQHG�D�VWHSSHG�

DPSKLWKHDWUH�DW�WKH�KHDUW�RI�WKH�FRPSOH[�ZKLFK�LV�À�DQNHG�E\�WKH�H[LVWLQJ�JODVV�FRQVHUYDWRU\�

DQG�VLQJOH�VWRUH\�ZLQJV�FRQVLVWLQJ�RI�LQIRUPDWLRQ�FRXQWHUV��RI¿�FHV�DQG�D�FRQIHUHQFH�FHQWUH���

7KH�GRXEOH�VWRUH\�ZLQJ�RQ� WKH�VRXWK�HDVWHUQ�HGJH�FRPSULVHV�RI�D�FXULR�DQG�ERRN�VKRS�

RQ�WKH�XSSHU�À�RRU�ZKLOH�RI¿�FHV�DQG�VWRUDJH�DUH�ORFDWHG�RQ�WKH�ORZHU�À�RRU��DQG�VHUYHV�WR�

QHJRWLDWH�WKH�VORSSLQJ�VLWH��¿�J�����������¿�J�����������

7KH�EXLOW�IRUP�KDV�EHHQ�GHVLJQHG�WR�UHÀ�HFW�WKH�QDWXUDO�VXUURXQGLQJV���7KLV�LV�FOHDU�LQ�WKH�

URRI�VWUXFWXUH�ZKLFK�LV�OLJKWZHLJKW�FRUUXJDWHG�LURQ�ZLWK�DUERUHDO�WLPEHU�VXSSRUWV��HFKRLQJ�WKH�

IRUPDWLRQ�RI�WKH�¿�FXV�WUHHV�RXWVLGH���7KH�UHLWHUDWLRQ�RI�D�WUHH�OLNH�IRUPDWLRQ�LV�DOVR�HYLGHQW�

LQ�WKH�WLPEHU�IDQ�WUXVVHV�VXSSRUWLQJ�WKH�URRI�DW�WKH�.LUVWHQERVFK�5HVWDXUDQW��6LOYHU�7UHH�

5HVWDXUDQW��DQG�LQ�D�VHQVH�EULQJV�WKH�RXWVLGH�LQWR�WKH�EXLOGLQJ��¿�J������������7KH�FRQFHSW�

RI�SODQWHG�VFUHHQV�DOVR�DVVLVW�LQ�LQWHJUDWLQJ�WKH�EXLOGLQJ�ZLWK�WKH�HQYLURQPHQW�DQG�FDQ�EH�

VHHQ�DW�WKH�JUDQG�YLQH�FRYHUHG�ORJJLD�DQG�WKH�SODQWHG�SHUJROD�IURQWLQJ�WKH�FRQVHUYDWRU\�

�¿�J�����������¿�J������������7KH�LQFRUSRUDWLRQ�RI�SODQWV�LQWR�WKH�EXLOGLQJ�OHQGV�LWVHOI�WR�EHLQJ�

D�YLVLEOH�SDUW� RI� WKH�QDWXUDO� F\FOHV�DQG�FOLPDWH�DV� WKH�SODQWV� FKDQJH�FRORXU�RU�EORVVRP�

)LJ����������FURVV�VHFWLRQ�

WKURXJK�WKH�9LVLWRUV¶�&HQWUH�

GHSLFWLQJ�WKH�FRXUW\DUG�

VSDFH�DQG�WKH�ZD\�LQ�

ZKLFK�WKH�GRXEOH�VWRUH\�

QHJRWLDWHV�WKH�VORSH�RI�WKH�

VLWH��6RXUFH��&�6��������

���

)LJ����������ORQJLWXGLQDO�

VHFWLRQ�WKURXJK�WKH�9LVLWRUV¶�

&HQWUH�LOOXVWUDWLQJ�KRZ�

WKH�EXLOGLQJ�KXJV�WKH�

ODQGVFDSH��6RXUFH��&�6��

���������
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GHSHQGLQJ�RQ�WKH�VHDVRQ���7KH�FKRLFH�RI�PDWHULDOV�DOVR�SURPRWHV�LQWHJUDWLRQ�ZLWK�QDWXUH�DV�

WKH�¿�QLVK�RI�WKH�ZDOOV��ZKLFK�DUH�RI�ORFDO�VWRQH��KDYH�EHHQ�SODVWHUHG�WKH�FRORXU�RI�WKH�VRLO��

JLYLQJ�WKH�VHQVH�WKDW�WKH�EXLOGLQJ�LV�URRWHG�WR�WKH�VLWH���6$1%,�������

7KH�DUFKLWHFWV�GHVLJQHG�WKH�.LUVWHQERVFK�

*DUGHQV� 9LVLWRUV¶� &HQWUH� DV� D� JDWHZD\�

UDWKHU� WKDQ� D� GHVWLQDWLRQ�� �7KH� HQWUDQFH�

SDYLOLRQ� LV� RI� D� FLYLF� VFDOH�� ZKLFK�*$33�

DUFKLWHFWV�FODLPV�KDV�DOORZHG�WKH�EXLOGLQJ�

WR� EHFRPH� D� JUDQGLRVH� JDWHZD\� WR� WKH�

JDUGHQ� �¿�J�� �������� �¿�J�� �������� �/HZLV��

��������7KH�XVH�RI�VXEVWDQWLDOO\�WDOO�FROXPQV�

DQG�GRXEOH�VWRUH\�HOHYDWLRQ�LV�HIIHFWLYH�DV�

LW� LV�SHUFHSWLEO\� WKH�PDLQ�HQWUDQFH� WR� WKH�

JDUGHQV��KRZHYHU�LW�LV�DOVR�RYHUSRZHULQJ�

JLYHQ�LWV�ODFN�RI�KXPDQ�VFDOH���

$�FOHDU�DQG�OHJLEOH�RUJDQLVDWLRQ�RI�WKH�EXLOGLQJ�FRPSOH[�LV�SDUDPRXQW�LQ�WKH�9LVLWRUV¶�&HQWUH�

DV� LW�DOORZV� WKH�YLVLWRU� WR�HDVLO\� UHDG� WKH�VSDFH�DQG�RULHQWDWH� WKHPVHOYHV�ZKLOH�RQ� WKHLU�

MRXUQH\�WR�WKH�JDUGHQV��/HZLV����������7KLV�XQIRUWXQDWHO\�ZDV�QRW�DFKLHYHG�DV�WKH�YLVLWRU�

IHHOV� ORVW�ZKHQ� UHDFKLQJ� WKH� RSHQ� DPSKLWKHDWUH� VSDFH�� �7KLV� FRXOG� SRVVLEO\� EH� GXH� WR�

WKH�IDFW� WKDW� WKHUH�ZDV�D� ODFN�RI�YLVXDO�PDUNHUV�DQG�FOHDU�YLVXDO� OLQHV�� �)RU�H[DPSOH�WKH�

WXUQVWLOHV�WR�WKH�JDUGHQV�DUH�QRW�YLVLEOH�DQG�KDYH�EHHQ�ORFDWHG�RII�D[LV�IURP�WKH�HQWUDQFH���

)LJ����������3KRWRJUDSK�RI�WKH�DUERUHDO�

WLPEHU�VXSSRUWV�DW�WKH�6LOYHU�7UHH�5HVWDXUDQW�

�6RXUFH��%\�$XWKRU�

)LJ����������3KRWRJUDSK�RI�WKH�JUDQG�YLQH�

FRYHUHG�ORJJLD��6RXUFH��%\�$XWKRU��

)LJ����������3KRWRJUDSK�RI�WKH�JUDQGLRVH�HQWUDQFH�

ZKLFK�LV�YHU\�RYHUSRZHULQJ�DV�LW�LV�QRW�WR�KXPDQ�

VFDOH��6RXUFH��%\�$XWKRU�
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7KLV�SUHYHQWV� WKH�YLVLWRU� IURP�EHLQJ�HDVLO\�JXLGHG� WRZDUGV� WKHLU�GHVWLQDWLRQ�� �7R�DFKLHYH�

D�OHJLEOH�FRPSOH[��D�FOHDU�URXWH�WRZDUGV�WKH�GHVWLQDWLRQ�VKRXOG�KDYH�EHHQ�VHW�RXW�RU�WKH�

YLVLWRU�VKRXOG�EH�JLYHQ�D�JOLPSVH�RU�GLUHFW�YLHZ�RI�WKHLU�GHVWLQDWLRQ�ZKHQ�KH�RU�VKH�UHDFKHV�

WKH�HQWUDQFH�SDYLOLRQ��

7KH� DUFKLWHFWXUH� RI� .LUVWHQERVFK� *DUGHQV� 9LVLWRUV¶� &HQWUH� DGYLVHV�PHWKRGV� RI� EOXUULQJ�

ERXQGDULHV�EHWZHHQ�WKH�YLVLWRU�DQG�QDWXUH�E\�SHUPLWWLQJ� WKH�EXLOGLQJ� WR�VLW�XQREWUXVLYHO\�

LQ� WKH� ODQGVFDSH��ZKLFK�SUHYHQWV� WKH�REVWUXFWLRQ� RI� YLHZV� WR� WKH�JDUGHQ�DQG�PRXQWDLQ���

7KH�DUFKLWHFWV� KDYH�XVHG� V\PEROLVP� WR� LQFRUSRUDWH� QDWXUH� LQWR� WKH� EXLOGLQJ� LQ� WHUPV�RI�

DUERUHDO�VXSSRUWV�ZKLFK�HFKR�WKH�IRUPDWLRQ�RI�VXUURXQGLQJ�WUHHV���3ODQWHG�WLPEHU�SHUJRODV�

DQG�ZDWHU� IHDWXUHV� IXUWKHU� DVVLVW� LQ� LQFOXGLQJ�QDWXUH� LQWR� WKH� EXLOW� IRUP�DQG�RSHUDWHV� WR�

SURYLGH�DZDUHQHVV�RI�WKH�QDWXUDO�F\FOHV�RI�FOLPDWH�DQG�VHDVRQV���7KH�DUFKLWHFWV�GHVLJQHG�

WKH�EXLOGLQJ�WR�IXQFWLRQ�DV�D�JDWHZD\�LQWR�WKH�JDUGHQV�DQG�LQ�WKLV�UHJDUG�LW�ZDV�QHFHVVDU\�

WR�FUHDWH�YLVWDV�ZKLFK�H[DJJHUDWH�DQG�FHOHEUDWH�WKH�H[SHULHQFH�RI�EHLQJ�LQ�DQ�HFRORJLFDOO\�

VHQVLWLYH�]RQH���7KH�JDWHZD\�LQWR� WKH�EXLOGLQJ� LV�RYHUSRZHULQJ�ZKLFK�FUHDWHG�D�FRQWUDVW�

EHWZHHQ�QDWXUH�DQG�PDQ�PDGH�VWUXFWXUHV��DOORZLQJ�WKH�YLVLWRU�WR�UHFRJQLVH�WKH�YXOQHUDELOLW\�

RI� WKH� QDWXUDO� ODQGVFDSH�� � 8QIRUWXQDWHO\� WKLV� QHJDWHV� WKH� LPDJH� RI� DQ� HQYLURQPHQWDOO\�

VHQVLWLYH� EXLOGLQJ�� � )XUWKHUPRUH�� LW� LV� YLWDO� WKDW� D� SXEOLF� EXLOGLQJ� KDV� D� VWURQJ� VHQVH� RI�

OHJLELOLW\�ZKLFK�ZDV�QRW�ZHOO�DFKLHYHG� LQ�WKLV�GHVLJQ�GXH�WR�WKH� ODFN�RI�YLVXDO�URXWHV�DQG�

YLHZV�WRZDUGV�WKH�GHVWLQDWLRQ��

���� 5HJLRQDO�DUFKLWHFWXUH�

7R�UHÀ�HFW�UHJLRQDOLVP�LW�LV�LPSRUWDQW�WR�UHVSRQG�WRZDUG�DQG�FHOHEUDWH�WKH�ORFDOLW\¶V�XQLTXH�

FOLPDWH�� FRQWH[W� DQG� FXOWXUH�� � X6KDND�0DULQH�:RUOG� LV� DQ� H[DPSOH� RI� DQ� XQVXFFHVVIXO�

DWWHPSW�WRZDUGV�UHJLRQDO�DUFKLWHFWXUH�ZKLOH�WKH�ZRUN�RI�,VV\�%HQMDPLQ�SURYLGHV�DQ�LQGLFDWLRQ�

LQWR�'XUEDQ¶V� UHJLRQDO�DUFKLWHFWXUH�� �7KLV�ZLOO�EH�VWXGLHG� LQ� WHUPV�RI� �SURYLGLQJ�VROXWLRQV�

WR�'XUEDQ¶V�VXEWURSLFDO�FOLPDWH� LQ� WHUPV�RI�VXQ�VKDGLQJ�GHYLFHV�DQG�UHÀ�HFW�SULQFLSOHV�RI�

ELRFOLPDWLF�GHVLJQ��

7KH�DUFKLWHFWXUH�RI�X6KDND�0DULQH�:RUOG��GHVLJQHG�E\�%RRJHUWPDQ�.ULHJH�ZLWK�$UFKLWHFWV�

&ROODERUDWLYH��QHJDWHV�WKH�SULQFLSOHV�RI�UHJLRQDOLVP�DV�LW�LV�D�SDWURQLVLQJ�LPLWDWLRQ�RI�=XOX�
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YHUQDFXODU� DUFKLWHFWXUH� DQG� FXOWXUH� �¿�J�� �������� � 'XUEDQ¶V�

ORFDO�FOLPDWH��JHRJUDSK\�DQG�FRQWH[W�KDYH�EHHQ�LJQRUHG�E\�

WKH�DUFKLWHFWV�ZKLFK� LV�HVSHFLDOO\�HYLGHQW� LQ� WKH�6$$0%5�

IDFLOLWLHV� DV� WKH� EXLOGLQJV� DUH� HQWLUHO\� VHDOHG� SURKLELWLQJ�

DQ\� DUFKLWHFWXUDO� UHVSRQVH� WR� WKH� QDWXUDO� IRUFHV�� � 7KLV�

IDFW� LOOXVWUDWHV� WKDW� WKH� DUFKLWHFWV� GLVUHJDUGHG� WKH� FOLHQW¶V�

EULHI� ZKLFK� ZDV� WR� SURYLGH� D� µJUHHQ¶� EXLOGLQJ� UHÀ�HFWLQJ�

WKH� RUJDQLVDWLRQ¶V� UHVSRQVLELOLW\� WR� FRQVHUYH� QDWXUH� DQG�

LPSDUW�HQYLURQPHQWDO�NQRZOHGJH���,QVWHDG��WKH�DUFKLWHFWXUDO�

YRFDEXODU\�RI�WKLV�GHYHORSPHQW�LV�RQH�RI�IDOVH�HWKQLF�IRUPV�

DQG� PDWHULDOV�� XOWLPDWHO\� FRPPXQLFDWLQJ� D� WKHPH� SDUN�

DSSHDUDQFH�ZKLFK�LV�FRPSOHWHO\�DLU�FRQGLWLRQHG���

,W� LV�QHFHVVDU\� WR�VWXG\� WKH�6RXWK�$IULFDQ�$UFKLWHFW�� ,VDDF�

�,VV\��%HQMDPLQ�GXH�WR�KLV�ULFK��YLEUDQW�DQG�XOWLPDWHO\�UHJLRQDO�

DUFKLWHFWXUH�� � 7KLV� FDVH� VWXG\� ZLOO� UHYLHZ� WKH� PDQQHU� LQ�

ZKLFK�KH�ZDV�DEOH�WR�GUDZ�XSRQ�FHUWDLQ�TXDOLWLHV�XQLTXH�WR�

'XUEDQ��¿�J���������DQG�H[SUHVV�WKHP�WKURXJK�DUFKLWHFWXUDO�

YRFDEXODU\�WR�SURYLGH�UHJLRQDO�H[SUHVVLRQ�

,VV\�%HQMDPLQ�EHJDQ�SUDFWLFLQJ�DUFKLWHFWXUH�LQ�WKH�����¶V�ZKHQ�WKH�%UD]LOLDQ�UHJLRQDO�DUFKLWHFW�

2VFDU�1LHPH\HU�DQG�WKH�0RGHUQ�0RYHPHQW�ZHUH�LQÀ�XHQWLDO���%HQMDPLQ�ZDV�LQVSLUHG�E\�WKH�

ZD\�1LHPH\HU�WUDQVIRUPHG�/H�&RUEXVLHU¶V�VWULFW�SXULVW�LGHDOV�LQWR�D�OLJKWHU�PRUH�O\ULFDO�VW\OH���

1LHPH\HU�EHFDPH�LQIDPRXV�IRU�LQWURGXFLQJ�D�VHQVXRXV�ORFDO�DUFKLWHFWXUDO�H[SUHVVLRQ�ZKHUH�

KH�DGMXVWHG�WKH�YRFDEXODU\�RI�WKH�,QWHUQDWLRQDO�6W\OH�WR�UHSUHVHQW�%UD]LO¶V�WURSLFDO�FOLPDWH���

%HQMDPLQ�HPXODWHG�1LHPH\HU¶V�VHQVLWLYLW\�WRZDUGV�WKH�VLWH¶V�FRQGLWLRQV��ORFDO�FOLPDWH�DQG�

FXOWXUH� LQ�VHDUFK�RI�D�WUXO\�QDWLRQDOLVWLF�DUFKLWHFWXUH�� �,Q�WKLV�UHJDUG��%HQMDPLQ�EHFDPH�D�

UHFRJQLVHG� UHJLRQDO� DUFKLWHFW� LQ� 'XUEDQ� DV� KLV� DUFKLWHFWXUH� UHÀ�HFWHG� DQG� UHVSRQGHG� WR�

'XUEDQ¶V�FRQWH[W�DQG�VXEWURSLFDO�FOLPDWH���+H�DFFRPSOLVKHG�WKLV�E\�SHUPLWWLQJ�KLV�GHVLJQV�

WR�EH�VLWH�VSHFL¿�F��FXOWXUDOO\�UHÀ�HFWLYH�DQG�FOLPDWLFDOO\�UHVSRQVLYH�LQ�WHUPV�RI�VKDGLQJ�DQG�

YHQWLODWLRQ���%XWOHU��������

)LJ���������0DS�RI�6RXWK�$IULFD�

ORFDWLQJ�'XUEDQ��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�

LOOXVWUDWLQJ�WKH�SVHXGR�

YHUQDFXODU�IRUPV�ZKLFK�DUH�

SURPLQHQW�DW�X6KDND��6RXUFH��

%\�$XWKRU�
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7KH� EXLOGLQJ�ZKLFK� UHÀ�HFWV� WKHVH� UHJLRQDO� TXDOLWLHV� LV� WKH�

/DV�9HJDV�$SDUWPHQW�EORFN��¿�J����������EXLOW�LQ������DORQJ�

'XUEDQ¶V� EHDFKIURQW�� � %HQMDPLQ� GHSLFWHG� KLV� VHQVH� RI�

FRQWH[W�WKURXJK�WKH�FXUYHG�IURQW�HOHYDWLRQ�ZKLFK�UHÀ�HFWV�WKH�

HGJH�RI�WKH�VHD�DV�ZHOO�DV�HFKRHV�1LHPH\HU¶V�DGPLUDWLRQ�IRU�

RUJDQLF�DUFKLWHFWXUH��¿�J���������� � ,VV\�%HQMDPLQ�FHOHEUDWHG�

KLV�EHORYHG�FLW\¶V�YLEUDQW�FXOWXUH�WKURXJK�EULJKW�FRORXUV�DQG�

WH[WXUHV��VXFK�DV�WKH�MX[WDSRVHG�XVH�RI�VWRQH�ZRUN��FRQFUHWH�

DQG�EULFN���¿�J����������%HQMDPLQ�������

%HQMDPLQ� H[SORUHG� DUFKLWHFWXUDO� VROXWLRQV� WR� UHVSRQG� WR� 'XUEDQ¶V� VXEWURSLFDO� FOLPDWH�

UHVXOWLQJ�LQ�D�EXLOGLQJ�GLVWLQFW�WR�LWV�ORFDOLW\�DQG�LQ�WKLV�UHVSHFW�H[SUHVVHG�KLV�QDWLRQDOLVWLF�

VW\OH���7KLV�ZDV�DFKLHYHG�DV�%HQMDPLQ�UHVSRQGHG�WR�WKH�SUHYDOHQW�VXQOLJKW�E\�LQWURGXFLQJ�

SHUIRUDWHG�VFUHHQV��ZKLFK�SRVVHV�WKH�GXDO�IXQFWLRQ�RI�VKDGLQJ�DQG�YHQWLODWLRQ��¿�J����������¿�J��

���������7KHVH�YHUWLFDO�VFUHHQV�DUH�UHPLQLVFHQW�RI�EULVROH��D�%UD]LOLDQ�VROXWLRQ�WR�SURYLGLQJ�

WKHUPDO�FRPIRUW���,Q�D�VHQVH��WKH�EXLOGLQJ�FRQYH\V�SDUDOOHOLVP�JLYHQ�'XUEDQ�DQG�%UD]LO¶V�

VLPLODU�FOLPDWLF�GHWHUPLQDQWV�DQG�DUFKLWHFWXUDO�VROXWLRQV���3HUIRUDWHG�FRQFUHWH�VODEV�DUH�DOVR�

HYLGHQW�LQ�WKLV�EXLOGLQJ�DQG�FDQ�EH�VHHQ�IURP�WKH�JURXQG�À�RRU�ZKLFK�JLYH�WKH�LPSUHVVLRQ�

RI�OLJKWQHVV�DV�ZHOO�DV�SURYLGHV�VWURQJ��GLVWLQFW�RUJDQLF�VKDGRZV�ZKLFK�VKLIW�ZLWK�WKH�VXQ�

JLYLQJ�WKH�EXLOGLQJ�D�µVXQGLDO¶�TXDOLW\��¿�J����������¿�J�����������$GGLWLRQDO�VKDGRZV�DUH�FDVW�

E\�WKH�]LJ]DJJHG�UDLOLQJV�DXJPHQWLQJ�WKH�FRQWUDVW�EHWZHHQ�OLJKW�DQG�GDUN��6KDGRZV�DUH�D�

VLJQL¿�FDQW�HOHPHQW�LQ�%HQMDPLQ¶V�EXLOGLQJV�DV�WKH\�DUH�XVHG�WR�H[DJJHUDWH�WKH�LPSRUWDQFH�

DQG�PDWHULDOLW\� RI� WKH� VXQOLJKW� WR� JLYH� WKH� EXLOGLQJ� D� WURSLFDO� DWPRVSKHUH�� �%HQMDPLQ� 	�

&URIWRQ���������

)LJ���������3KRWRJUDSK�RI�/DV�

9HJDV�DSDUWPHQW�EORFN�WDNHQ�

IURP�WKH�ERXOHYDUG��6RXUFH��

%HQMDPLQ�	�&URIWRQ�����������

)LJ���������3ODQ�LOOXVWUDWLQJ�WKH�FXUYHG�IURQW�HOHYDWLRQ�

�6RXUFH��%HQMDPLQ�	�&URIWRQ�����������

)LJ���������3KRWRJUDSK�RI�%HQMDPLQ¶V�

XVH�RI�VWRQH�WR�FUHDWH�WH[WXUH�

�6RXUFH��%HQMDPLQ�	�&URIWRQ��������

���



7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

���

%HQMDPLQ�H[WUDFWHG�'XUEDQ¶V�GLVWLQFW�FKDUDFWHULVWLFV�DQG�UHÀ�HFWHG�WKHP�LQ�KLV�DUFKLWHFWXUH��

UHVXOWLQJ� LQ� WUXO\� UHJLRQDO� ZRUN�� +H� H[SRVHG� 'XUEDQ¶V� FRDVWDO� SRVLWLRQLQJ�� FXOWXUH� DQG�

VXEWURSLFDO�FOLPDWH�E\�FUHDWLQJ�D�XQLTXH�WURSLFDO�DWPRVSKHUH���%HQMDPLQ�DFKLHYHG�WKLV�E\�

FHOHEUDWLQJ�VXQOLJKW�WKURXJK�WKH�LQWURGXFWLRQ�RI�SHUIRUDWHG�VFUHHQV�DQG�VODEV�WR�FUHDWH�VWURQJ��

H[DJJHUDWHG�VKDGRZV���,Q�WKLV�VHQVH��LW�LV�LPSRUWDQW�WR�FRQFOXGH�WKDW�UHJLRQDO�DUFKLWHFWXUH�

FDQ�EH�H[HFXWHG�E\�GH¿�QLQJ�DQG�H[SUHVVLQJ�GLVWLQFW�TXDOLWLHV�WR�WKH�SODFH���$QG�LQ�'XUEDQ¶V�

FDVH�UHJLRQDO�DUFKLWHFWXUH�FDQ�EH�DFKLHYHG�WKURXJK�WKH�H[DJJHUDWLRQ�RI�VKDGRZV�VR�DV�WR�

FHOHEUDWH�'XUEDQ¶V�FRPIRUWDEOH�DQG�SOHDVDQW�FOLPDWH��

�

���� (GXFDWLRQ�&HQWUH

X6KDND�6HD�:RUOG�(GXFDWLRQ�&HQWUH�ZDV�VHOHFWHG�DV�D�FDVH�VWXG\�DV�LW�LV�UHOHYDQW�LQ�WHUPV�

RI�GHWHUPLQLQJ�DFFRPPRGDWLRQ�RI�DQ�HGXFDWLRQDO�IDFLOLW\���7KH�6HD�:RUOG�(GXFDWLRQ�&HQWUH�LV�

D�GLYLVLRQ�RI�WKH�6RXWK�$IULFDQ�$VVRFLDWLRQ�IRU�0DULQH�%LRORJLFDO�5HVHDUFK��6$$0%5��ZKLFK�

DOVR�FRQVLVWV�RI�WKH�2FHDQRJUDSKLF�5HVHDUFK�,QVWLWXWH��25,��DQG�WKH�X6KDND�6HD�:RUOG��¿�J��

��������¿�J�����������7KH�(GXFDWLRQ�&HQWUH�DLPV�WR�HQFRXUDJH�DZDUHQHVV�DQG�DSSUHFLDWLRQ�

RI�WKH�PDULQH�HQYLURQPHQW�E\�XWLOLVLQJ�OLYH�H[KLELWV�RI�WKH�DTXDULXP�DV�ZHOO�DV�SURPRWLQJ�

VXVWDLQDEOH�XVH�RI�WKH�PDULQH�HQYLURQPHQW��X6KDND�6HD�:RUOG��QR�GDWH����,Q�WKLV�UHJDUG��

)LJ���������%ULVROH�HYLGHQW�

RQ�WKH�UHDU�HOHYDWLRQ�IRU�

YHQWLODWLRQ�DQG�VKDGLQJ�

�6RXUFH��%HQMDPLQ�	�&URIWRQ��

���������
)LJ���������3KRWRJUDSK�RI�

WKH�SHUIRUDWHG�VFUHHQV�DQG�

FRQFUHWH�VODEV�JLYLQJ�WKH�

LPSUHVVLRQ�RI�µOLJKWQHVV¶�

�6RXUFH��%HQMDPLQ�	�&URIWRQ��

���������

)LJ���������3KRWRJUDSK�RI�

WKH�SHQWKRXVH¶V�EDOFRQ\�

GHSLFWLQJ�WKH�XQLTXH�

VKDGRZV�ZKLFK�DUH�FDVW�

E\�WKH�SHUIRUDWHG�VODEV�

DQG�UDLOLQJV��ZKLFK�KDYH�

VXEVHTXHQWO\�EHHQ�UHSODFHG��

�6RXUFH��%HQMDPLQ�	�&URIWRQ��

���������



7+(�6<0%,27,&�5(/$7,216+,3�%(7:((1�0$1�>1$785(@�$5&+,7(&785(��

72:$5'6�$1�(19,5210(17$/�('8&$7,21�&(175(�

���

KDQGV�RQ�OHDUQLQJ� LV� HQGRUVHG� DV� WKH� FXUULFXOXP�

LQFOXGHV�SUDFWLFDO� DFWLYLWLHV�ZLWKLQ� WKH�H[SHULPHQWDO�

ODERUDWRU\���7KH�RYHUDOO�DUFKLWHFWXUDO�EULHI�UHTXLUHG�E\�

6$$0%5�ZDV�D�µJUHHQ¶�EXLOGLQJ�ZKLFK�GHPRQVWUDWHG�

WKHLU� UHVSRQVLELOLW\� WR� WKH� HQYLURQPHQW�� � 7KLV� FDVH�

VWXG\��LQ�DGGLWLRQ�WR�GHWHUPLQLQJ�DQ�DSSURSULDWH�EULHI��

ZLOO�LQYHVWLJDWH�LI�WKLV�KDV�EHHQ�DFKLHYHG�

7KH� (GXFDWLRQ� &HQWUH� LV� QHHGHG� WR� LQWHUSUHW� DQG�

GLVVHPLQDWH� WKH� NQRZOHGJH� JDLQHG� DW� 25,� WR� WKH�

SXEOLF� DQG� VSHFL¿�FDOO\� WKH� OHDUQHUV� IURP� VFKRROV���

8QIRUWXQDWHO\� WKH� HGXFDWLRQDO� IDFLOLW\� SUHVHQWV�

DUWL¿�FLDO� H[KLELWLRQV�� IRU� LQVWDQFH� WKH� PDQ�PDGH�

DTXDULXP�DQG�WKH�IDFW�WKDW�DOO�WKH�PDULQH�VSHFLPHQV�

KDYH�EHHQ�SOXFNHG�IURP�WKHLU�QDWXUDO�VHWWLQJV���7KLV�

SUHYHQWV� WKH� OHDUQHUV� IURP� DVFHUWDLQLQJ� D� UHDOLVWLF�

YLHZ� RI� WKH� QDWXUDO� FRQWH[WV� DQG� HFRV\VWHPV� RI�

ZKLFK�WKH�VSHFLPHQV�DUH�D�SDUW�RI���7KHUH�DUH�DOVR�

EDUULHUV�IRUPHG�EHWZHHQ�WKH�OHDUQHU�DQG�WKH�QDWXUDO�

HQYLURQPHQW�GXH�WR�WKH�µVHDOHG¶�TXDOLW\�RI�WKH�EXLOGLQJ�

DV�WKH�FODVVURRPV�DQG�FRQIHUHQFH�URRP�GR�QRW�KDYH�

DQ\�ZLQGRZV�DQG�DUH�FORVHG�RII�IURP�WKH�YHU\�VXEMHFW�PDWWHU�ZKLFK�LV�EHLQJ�H[SORUHG��WKH�

QDWXUDO�HQYLURQPHQW���0RVW�RI�WKH�X6KDND�0DULQH�:RUOG�GHYHORSPHQW��LQFOXGLQJ�25,�DQG�

WKH�(GXFDWLRQ�&HQWUH�KDYH�LQRSHUDEOH�ZLQGRZV��PHDQLQJ�WKDW�WKH�ZKROH�GHYHORSPHQW� LV�

YHQWLODWHG�DQG�FRROHG�YLD�DLU�FRQGLWLRQLQJ�V\VWHPV���7KLV�LV�REYLRXVO\�QHHGHG�LQ�VRPH�RI�WKH�

ODERUDWRU\�IDFLOLWLHV�VXFK�DV�WKH�PLFURVFRSH�ODERUDWRU\�DQG�IXPH�URRP��EXW�LW�LV�XQGHVLUDEOH�

WR�XWLOLVH�DUWL¿�FLDO�YHQWLODWLRQ�DQG�FRROLQJ�WKURXJKRXW�WKH�ZKROH�RI�X6KDND�0DULQH�:RUOG���7KLV�

W\SH�RI�DUFKLWHFWXUH�PD\�FRQWULEXWH�WR�VLFN�EXLOGLQJ�V\QGURPH��H[SHQGV�FRSLRXV�DPRXQWV�RI�

HQHUJ\�DQG�RPLWV�KHDW�ZKLFK�H[DFHUEDWHV�WKH�KHDW�LVODQG�HIIHFW�RI�FLWLHV��0DF.D\����������$V�

D�UHVXOW��WKH�DUFKLWHFWV�IRU�X6KDND�0DULQH�:RUOG�GHYHORSPHQW�KDYH�DEDQGRQHG�6$$0%5¶V�

UHTXLUHPHQW�IRU�WKH�EXLOGLQJ�WR�RXWZDUGO\�H[SUHVV�HQYLURQPHQWDO�UHVSRQVLELOLW\�

)LJ���������0DS�RI�6RXWK�$IULFD�ORFDW�

LQJ�'XUEDQ��6RXUFH��%\�$XWKRU�

)LJ���������0DS�RI�X6KDND�GHYHORS�

PHQW��6RXUFH��%\�$XWKRU�
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7KH�(GXFDWLRQ�&HQWUH�DFFRPPRGDWHV� XS� WR� ���� OHDUQHUV�SHU� GD\� DQG� FDQ�PDQDJH� VL[�

VFKRRO�EXVHV�DW�DQ\�JLYHQ�WLPH���7KH�(GXFDWLRQ�&HQWUH�FRQVLVWV�RI�D�FRQIHUHQFH�IDFLOLW\��

RQH�ODUJH�FODVVURRP��ZLWK�D�GLYLGLQJ�VFUHHQ�WR�PDNH�WZR�VPDOOHU�URRPV���DQ�H[SHULPHQWDO�

ODERUDWRU\�DQG�VWDII�IDFLOLWLHV��¿�J�����������

)LJ���������3ODQ�RI�X6KDND�(GXFDWLRQ�&HQWUH��6RXUFH��%HOOLQJDQ�����������
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,W�LV�LPSHUDWLYH�WR�KDYH�D�FOHDU�XQGHUVWDQGLQJ�RI�WKH�OHDUQHUV¶�

SURJUHVVLRQ� WKURXJK� WKH� &HQWUH� DV� WKLV� XOWLPDWHO\� DOORZV�

IRU� D� OHJLEOH� DQG� IXQFWLRQDO� GHVLJQ� SURSRVDO�� � )LUVWO\�� WKH�

OHDUQHUV��LQ�JURXSV�RI�������FKLOGUHQ��DUULYH�E\�EXV�DQG�VLW�

RQ� EHQFKHV� RQ� WKH� FRYHUHG� µZDLWLQJ� YHUDQGD¶� �¿�J�� �������

ZKLOH� WKHLU� WHDFKHUV�JR� LQVLGH� WR� WKH� UHFHSWLRQ� �¿�J�����������

7KLV�EHFRPHV�LPSUDFWLFDO�ZKHQ�LW�LV�ZLQG\�DQG�WXUQV�FKDRWLF�

ZKHQ�WKHUH�LV�PRUH�WKDQ�RQH�JURXS�RI�OHDUQHUV�ZDLWLQJ�DW�D�

WLPH���,Q�WKLV�UHJDUG�.LOLDQ�H[SUHVVHG�WKDW�D�ODUJH�VKHOWHUHG�

ZDLWLQJ�VSDFH�ZLWK�D�IRUP�RI�HQWHUWDLQPHQW�LV�QHFHVVDU\�IRU�DQ�

(GXFDWLRQ�&HQWUH���7KH�OHDUQHUV�DUH�WKHQ�JUHHWHG�E\�RQH�RI�

WKH�HGXFDWRUV�DQG�DVNHG�WR�OHDYH�WKHLU�EDJV�RQ�WKH�À�RRU�LQ�WKH�

IR\HU��ZKLFK�LV�LQFRQYHQLHQW�DQG�XQVDIH��PDNLQJ�LW�DSSDUHQW�

WKDW� WKHUH� LV�D�JUHDW�QHHG�IRU� ORFNHUV�RU�VWRUDJH�VSDFH�IRU�

WKH�FKLOGUHQ¶V�EHORQJLQJV���7KH�OHDUQHUV�DUH�WKHQ�HLWKHU�OHG�

LQWR�WKH�PXOWL�SXUSRVH�FRQIHUHQFH�URRP��WKH�FODVVURRP��¿�J��

�������RU�WDNHQ�RQ�D�WRXU�RI�WKH�DTXDULXP���7KH�FRQIHUHQFH�

URRP�PD\�DFFRPPRGDWH�DSSUR[LPDWHO\�����SHRSOH�DQG�LV�

DYDLODEOH�WR� OHDUQHUV�IURP�VFKRROV�RU�XQLYHUVLWLHV�� WKH�VWDII�

RI� WKH�HQWLUH�X6KDND�GHYHORSPHQW�DV�ZHOO�DV� LQGHSHQGHQW�

EXVLQHVVHV� IRU� FRQIHUHQFHV�� � 7KLV� VSDFH� LV� IRUPDOO\� VHW�

RXW� LQ�D� OHFWXUH� URRP� IDVKLRQ�DQG� UHTXLUHV�D�ZKLWH�ERDUG��

WHOHYLVLRQ��SURMHFWRU�DQG�VFUHHQ���7KH�NLWFKHQ�OLHV�DGMDFHQW�

WR� WKH� FRQIHUHQFH� URRP� DQG� RSHQV� RQWR� WKH� IR\HU� ZKHUH�

WHD�RU�VQDFNV�PD\�EH�VHUYHG��¿�J�����������.LOLDQ�VXJJHVWHG�

WKDW� D� GHGLFDWHG� FDWHULQJ� NLWFKHQ�ZLWK� DQ� RYHQ� LV� QHHGHG�

WR�DVVLVW� LQ�SURYLGLQJ�D� IXQFWLRQDO�DQG�HI¿�FLHQW�FRQIHUHQFH�

IDFLOLW\��.LOLDQ����������7KH�&ODVVURRPV�FDQ�FDWHU�IRU�XS�WR����

SHRSOH�SHU�URRP�DQG�ZRUN�ZHOO�LQ�WHUPV�RI�DQ�LQWHUDFWLYH�DQG�

À�H[LEOH�VSDFH�GXH�WR�WKH�GLYLGLQJ�VFUHHQ��PRYDEOH�IXUQLWXUH�

DQG�WKH�VWRUDJH�IRU�DGGLWLRQDO�FKDLUV��¿�J�����������7KH�URRPV�

KDYH�WHFKQLFDOO\�DGYDQFHG�HTXLSPHQW�VXFK�DV�D�VPDUW�ERDUG�

ZKLFK�LV�XVHG�IRU�SUHVHQWDWLRQ�SXUSRVHV�DQG�LQ�WKLV�UHVSHFW�

)LJ���������3KRWRJUDSK�RI�WKH�

µZDLWLQJ�YHUDQGD¶�ZLWK�EHQFKHV�

DQG�UHF\FOLQJ�ELQV��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�

UHFHSWLRQ�DUHD��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�

FODVVURRPV�LOOXVWUDWLQJ�WKH�XVH�

RI�D�ZKLWH�ERDUG��SURMHFWRU�DQG�

D�VPDUW�ERDUG��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�

NLWFKHQ�FRXQWHU�ZKLFK�RSHQV�

WR�WKH�IR\HU�DQG�LV�XVHG�IRU�

IXQFWLRQV��7KH�VWXGHQWV�DOVR�

SODFH�WKHLU�EDJV�RQ�WKLV�À�RRU��

�6RXUFH��%\�$XWKRU�
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WKHUH�LV�D�QHHG�WR�EH�DEOH�WR�EODFN�RXW�WKH�URRP���$�GHVLJQ�FULWLFLVP�LV�WKDW�WKH�HQWUDQFH�

GRHV�QRW�VHUYH�ERWK�FODVVURRPV�ZKHQ�WKH�GLYLGLQJ�VFUHHQ�LV�FORVHG��ZKLFK�LV�D�PDMRU�VRXUFH�

RI�GLVUXSWLRQ�IRU�ERWK�WKH�OHDUQHUV�DQG�WKH�HGXFDWRUV���7KH�H[SHULPHQWDO�ODERUDWRU\�DOORZV�

WKH�OHDUQHUV�WR�SXW�WKHLU�UHFHQWO\�DFTXLUHG�NQRZOHGJH�LQWR�SUDFWLFH�DV�WKH\�DUH�DOORZHG�WR�

LQYHVWLJDWH�VSHFLPHQV�XQGHU�PLFURVFRSHV�DQG�LQ�WDQNV�LQ�D�KDQGV�RQ�PDQQHU��¿�J���������

�¿�J�����������,W�LV�YLWDO�IRU�WKLV�µZHW¶�ODERUDWRU\�WR�KDYH�VWRUDJH�DQG�GLVSOD\�FDVHV�DV�ZHOO�DV�

D�SURMHFWRU��D�ZKLWH�ERDUG�DQG�VPDUW�ERDUG���7KH�H[SHULPHQWDO�ODERUDWRU\�KDV�D�FDSDFLW\�

IRU����OHDUQHUV�KRZHYHU�.LOLDQ�FODLPV�WKDW�LW�LV�SUHIHUDEOH�WR�FDWHU�IRU�XS����OHDUQHUV�DW�D�

WLPH�VR�WKDW�FODVVHV�GR�QRW�QHHG�WR�EH�GLYLGHG�LQ�KDOI���7KH�HGXFDWLRQ�FHQWUH�KDV�RXWJURZQ�

LWV� VWDII� IDFLOLWLHV� DV� WKH� QXPEHU� RI� SHUPDQHQW� DQG� QRQ� SHUPDQHQW� VWDII�PHPEHUV� KDYH�

LQFUHDVHG�VLQFH��������7KHUH�LV�D�JUHDW�QHHG�IRU�D�VWDIIURRP�ZLWK�D�NLWFKHQHWWH�ZKLFK�FDQ�

DFFRPPRGDWH�XS�WR����VWDII�PHPEHUV�DW�D�WLPH��EHFDXVH�DW�WKH�PRPHQW�WKH�HPSOR\HHV�

KDYH�WR�HDW� WKHLU� OXQFK�DW� WKHLU�GHVNV�ZKLFK� LV�XQUHDOLVWLF�DQG�LQHI¿�FLHQW��¿�J�����������¿�J��

����������)XUWKHUPRUH�WKH�FHQWUH�GRHV�QRW�KDYH�D�VHSDUDWH�VWDII�DEOXWLRQ�IDFLOLWLHV�RU�D�VWDII�

PHHWLQJ�URRP�ZKLFK�LV�DQ�HVVHQWLDO�HOHPHQW�LQ�WHUPV�RI�PDQDJHPHQW���

)LJ���������3KRWRJUDSK�RI�WKH�H[SHULPHQWDO�ODERUDWRU\�LOOXV�

WUDWLQJ�WKH�QHHG�IRU�VKHOYLQJ�DQG�H[KLELWLRQ�FDVHV�DV�ZHOO�DV�

VWRUDJH�ZKLFK�LV�EHORZ�WKH�VLQNV��6RXUFH��%\�$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�

VLQNV�LQ�WKH�H[SHULPHQWDO�ODER�

UDWRU\�VKRZLQJ�WKH�QHHG�IRU�ZD�

WHU�UHVLVWDQW�¿�QLVKHV���6RXUFH��

%\�$XWKRU�
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7KH�UHVHDUFK�FRPSRQHQW�RI�WKH�X6KDND�GHYHORSPHQW��2FHDQRJUDSKLF�5HVHDUFK�,QVWLWXWH�RU�

25,��FRQVLVWV�RI�RI¿�FHV�IRU�������VFLHQWLVWV�DQG�DGPLQLVWUDWLRQ�VWDII��D�IXOO\�HTXLSSHG�OLEUDU\�

DQG�ODERUDWRULHV���/LNH�WKH�(GXFDWLRQ�&HQWUH��25,�KDV�RXWJURZQ�WKHLU�IDFLOLW\�DQG�UHTXLUH�

H[SDQVLRQ�� � ,Q� WKLV� UHJDUG�� LW�PD\�EH�VXJJHVWHG� WKDW�25,�H[SDQG�WR� WKH�FXUUHQW�X6KDND�

(GXFDWLRQ� &HQWUH� ZKLFK� ZLOO� EH� PRYHG� WR� WKH� QHZ� SURSRVHG� (QYLURQPHQWDO� (GXFDWLRQ�

&HQWUH�RQ� WKH�8PJHQL�5LYHU�� �7KH�QHZ�SURSRVHG�FHQWUH� LV� RQO\� D� VKRUW� EXV� RU� SHRSOH�

PRYHU�WULS�DZD\�IURP�WKH�H[LVWLQJ�X6KDND�(GXFDWLRQ�&HQWUH��ZKLFK�FDQ�VWLOO�IXQFWLRQ�DV�D�

VDWHOOLWH�IDFLOLW\�ZKHUH�JURXSV�RI�OHDUQHUV�FDQ�DVVHPEOH�IRU�YLVLWV�WR�WKH�DTXDULXP��XWLOLVLQJ�

WKH�&RQIHUHQFH�URRP�IRU�ZRUNVKRSV�RU�OHFWXUHV��

6$$0%5� UHTXLUHG�D� µJUHHQ¶� EULHI� WR�GHPRQVWUDWH� WKHLU� UHVSRQVLELOLW\� WR� WKH� HQYLURQPHQW�

DQG�HFRORJLFDO�DZDUHQHVV�� �8QIRUWXQDWHO\� WKLV�ZDV�QRW� UHDOLVHG�E\� WKH�DUFKLWHFWV�DV� WKH�

EXLOGLQJ� H[SUHVVHG� QR� FRQQHFWLRQ�ZLWK� QDWXUH� DQG� GHQLHG� DQ\� UHVSRQVH� WR� WKH� FOLPDWH���

7KLV� UHVXOWHG� LQ� D� VHDOHG�� DLU�FRQGLWLRQHG� EXLOGLQJ�ZKLFK� LV� YHU\� GLVFRQQHFWHG� IURP� WKH�

VXEMHFW�PDWWHU�ZKLFK�LV�WR�EH�WDXJKW��WKH�HQYLURQPHQW���7KLV�FDVH�VWXG\�ZDV�EHQH¿�FLDO�LQ�

GHWHUPLQLQJ�DQ�DSSURSULDWH�EULHI�DQG�XQGHUVWDQGLQJ�WKH�RSHUDWLQJ�RI�DQ�HGXFDWLRQ�FHQWUH���

5HFRPPHQGDWLRQV� ZKLFK� ZHUH� DWWDLQHG� DUH� WR� SURYLGH�� D� FRYHUHG� ZDLWLQJ� DUHD� IRU� WKH�

OHDUQHUV�ZKHUH�WKH\�FDQ�EH�HQWHUWDLQHG��ORFNHUV�IRU�WKH�OHDUQHUV¶�EHORQJLQJV��D�VLFN�URRP��

D�GHGLFDWHG�FDWHULQJ�NLWFKHQ�DGMDFHQW�WR�WKH�FRQIHUHQFH�URRP��D�VXLWDEO\�VL]HG�VWDIIURRP�

IRU����VWDII�PHPEHUV��D� ODUJHU�H[SHULPHQWDO� ODERUDWRU\�IRU���� OHDUQHUV�DQG�DSSURSULDWHO\�

À�H[LEOH�FODVVURRPV�ZLWK�DQ�HI¿�FLHQW�PHWKRG�RI�GLYLVLRQ����

�

)LJ����������3KRWRJUDSK�RI�WKH�RSHQ�SODQ�RI¿�FHV�XVHG�E\�

WKH�GLUHFWRUV�RI�WKH�(GXFDWLRQ�&HQWUH�

�6RXUFH��%\�$XWKRU�

)LJ����������3KRWRJUDSK�RI�WKH�QRWLFH�

ERDUG�ZKLFK�LV�HVVHQWLDO�IRU�WKH�VWDII�

�6RXUFH��%\�$XWKRU��
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���� $UFKLWHFWXUDO�H[SUHVVLRQ�RI�VXVWDLQDELOLW\

7KH� QHZ� %3� +HDG� 2I¿�FH� �¿�J�� ������� �¿�J�� ������� LV�

LQWHQGHG�WR�GHPRQVWUDWH�%3¶V�FRPPLWPHQW�WR�SURYLGLQJ�

VXVWDLQDEOH� DQG� LQQRYDWLYH� HQYLURQPHQWDO� OHDGHUVKLS�

DV� ZHOO� DV� SURYLGLQJ� D� FRPIRUWDEOH� DQG� VDIH� ZRUNLQJ�

HQYLURQPHQW� IRU� WKHLU� HPSOR\HHV�� � )XUWKHUPRUH� WKH�

EXLOGLQJ�FOHDUO\�KDV�WR�H[SUHVV�JUHHQ�DUFKLWHFWXUH�ZKLOH�

PLQLPLVLQJ� HQYLURQPHQWDO� LPSDFW�� � ,W� LV� QHFHVVDU\� WR�

H[DPLQH�WKLV�EXLOGLQJ�JLYHQ�LWV�DUFKLWHFWXUDO�H[SUHVVLRQ�

RI� µJUHHQ¶� SULQFLSOHV� ZKLFK� LV� D� YLWDO� HOHPHQW� WR� %3¶V�

GHVLJQ� EULHI�� � 7R� H[SORUH� WKLV� DVSHFW� LW� LV� UHOHYDQW�

WR� ¿�QG� RXW� KRZ� WKH� EXLOGLQJ� UHSUHVHQWV� VXVWDLQDEOH�

DUFKLWHFWXUH� WR� WKH� SXEOLF� LQ� WHUPV� RI� LWV� DUFKLWHFWXUDO�

YRFDEXODU\���7KLV�HQFRPSDVVHV�WKH�EXLOGLQJV�HQYHORSH��

YHQWLODWLRQ�VWUDWHJLHV��FRROLQJ�GHYLFHV�DQG�HPSOR\PHQW�

RI�UHQHZDEOH�UHVRXUFHV���,Q�WKLV�VHQVH��WKH�%3�EXLOGLQJ�

FDOOHG� IRU� D� 5HVRXUFH� (I¿�FLHQW� 'HVLJQ� �5('�� EULHI�

ZKLFK� DGGUHVVHV� HQHUJ\� DQG� ZDWHU� KDUQHVVLQJ� DQG�

FRQVXPSWLRQ��ORFDO�DQG�UHF\FOHG�PDWHULDOV�DQG�UHF\FOLQJ�

RI�FRQVWUXFWLRQ�ZDVWH���5RRV�	�1RLU����������7KLV�FDVH�

VWXG\� ZLOO� LQYHVWLJDWH� LI� WKLV� 5('� EULHI� ZDV� JHQXLQHO\�

DFKLHYHG�RU�LI�WKH�XOWLPDWH�GHVLJQ�JRDO�ZDV�IRU�H[SUHVVLRQ�

SXUSRVHV�RQO\�

.UXJHU5RRV�DUFKLWHFWV�DLPHG�WR�UHDOLVH�D�5('�EULHI�¿�UVWO\�

E\�GHVLJQLQJ�D�FOLPDWLFDOO\�UHVSRQVLYH�EXLOGLQJ�HQYHORSH�

VR� DV� WR� SURYLGH� D� FRPIRUWDEOH� ZRUNLQJ� HQYLURQPHQW��

WKXV�UHGXFLQJ�WKH�H[FHVVLYH�XVH�RI�HQHUJ\�IRU�DUWL¿�FLDO�

FRROLQJ��KHDWLQJ�RU� OLJKWLQJ�� �6HFRQGO\��E\� IRFXVLQJ�RQ�

KDUQHVVLQJ�UHQHZDEOH�UHVRXUFHV��LQ�WHUPV�RI�HQHUJ\�DQG�ZDWHU��WR�DOOHYLDWH�WKH�EXLOGLQJ¶V�

UHOLDQFH�RQ�FRDO�IXHO�DQG�PXQLFLSDO�ZDWHU�VXSSO\���$QG�WKLUGO\��E\�VRXUFLQJ�UHF\FOHG�LQWHUQDO�

PDWHULDOV�ZKHUHYHU�SRVVLEOH���5RPDQ�������

)LJ���������0DS�RI�6RXWK�$IULFD�

ORFDWLQJ�&DSH�7RZQ��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�39�

SDQHOV�DW�WKH�HQWUDQFH�WR�WKH�%3�

+HDG�2I¿�FHV��6RXUFH��%\�$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�6(�

HOHYDWLRQ�GHSLFWLQJ�WKH�UHFHVVHG�

ZLQGRZV�FUHDWHG�E\�WKH�YHQWLODWLRQ�

VWDFNV��6RXUFH��%\�$XWKRU�
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7KH�¿�UVW�IDFWRU�WKDW�WKH�DUFKLWHFWV�GHDOW�ZLWK�WR�SURGXFH�D�5('�

EULHI�ZDV�WR�GHVLJQ�D�FOLPDWLFDOO\�UHVSRQVLYH�EXLOGLQJ�HQYHORSH�

DQG�QDWXUDO�YHQWLODWLRQ���7KLV�LV�SDUDPRXQW�LQ�SURYLGLQJ�WKHUPDO�

FRPIRUW� IRU� WKH�HPSOR\HHV�� �7KH�EXLOGLQJ¶V�HQYHORSH�DVVLVWV�

LQ�PDLQWDLQLQJ�D�FRQVWDQW�LQGRRU�WHPSHUDWXUH�LQ�&DSH�7RZQ¶V�

YDULDEOH�FOLPDWH�E\�XWLOLVLQJ�LQVXODWLRQ�DQG�VKDGLQJ���,QVXODWLRQ�

LV�SURYLGHG�RQ� WKH�URRI�DV�ZHOO�DV� WKH�HQYHORSH¶V�FDYLW\�ZDOO�

FRQVWUXFWLRQ�� � 6RODU� VKDGLQJ� LV� DWWDLQHG� E\� LPSOHPHQWLQJ�

GRXEOH�JOD]HG�ZLQGRZV�WKDW�DUH�UHFHVVHG�GXH�WR�D�VHULHV�RI�

YHQWLODWLRQ� VWDFNV�DW� WKH�HGJHV�RI� WKH�EXLOGLQJ�ZKLFK�H[WUDFW�

VWDOH�DLU� �¿�J���������� �/LJKW�VKHOYHV�RIIHU� WKH�GXDO� IXQFWLRQ�RI�

UHÀ�HFWLQJ�LQGLUHFW� OLJKW�GHHS�LQWR�WKH�RSHQ�SODQ�À�RRU�SODWH�DV�

ZHOO�DV�SURYLGLQJ�WKH�QHFHVVDU\�DPRXQW�RI�VKDGLQJ�RU�HQWU\�RI�

VXQOLJKW�GHSHQGLQJ�RQ�WKH�VHDVRQ��¿�J����������¿�J����������¿�J��

��������5RRV�	�1RLU����������

)LJ���������3KRWRJUDSK�RI�

WKH�OLJKW�VKHOYHV�DQG�YHQ�

WLODWLRQ�VWDFNV��6RXUFH��%\�

$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�%3�+HDG�2I¿�FH�LOOXVWUDWLQJ��LWV�UHODWLRQVKLS�ZLWK�WKH�VXUURXQG�

LQJV�DQG�WKH�UHFHVVHG�ZLQGRZV�ZLWK�OLJKW�VKHOYHV��6RXUFH��/H�5RX[�	�'X�7RLW�����������
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0HWKRGV�RI�YHQWLODWLQJ�WKH�EXLOGLQJ�FDQ�EH�DWWULEXWHG�WR�WKH�

YHQWLODWLRQ�VWDFNV�RQ�WKH�RXWHU�HGJH�RI�WKH�EXLOGLQJ�DQG�WKH�

ODQWHUQV� UXQQLQJ� DORQJ� WKH�PDLQ� FLUFXODWLRQ� URXWH�� ERWK� RI�

ZKLFK�H[SHO�VWDOH�DLU�RU�VPRNH�LQ�WKH�FDVH�RI�¿�UH��¿�J�����������

7KH�QRWLFHDEOH�VHULHV�RI�YHQWLODWLRQ�VWDFNV��ZKLFK��GXH�WR�WKH�

VKHHU�QXPEHU��JLYH�WKH�LPSUHVVLRQ�RI�EHLQJ�DEOH�WR�HQWLUHO\�

YHQWLODWH�WKH�RI¿�FH�EORFN��KDYH�EHHQ�VXSSOHPHQWHG�E\�DLU�

FRQGLWLRQLQJ�DQG�LQ�WKLV� UHJDUG�IXQFWLRQ�PRUH�DV�D�GLVSOD\�

WR�UHSUHVHQW�DQ�HQYLURQPHQWDOO\�VXVWDLQDEOH�EXLOGLQJ�WR�WKH�

SXEOLF�� � �7KH� ODQWHUQV�DOVR�GLVWULEXWH�QDWXUDO� OLJKW� LQWR� WKH�

FRUH�RI�WKH�EXLOGLQJ��ZKHUH�D�URZ�RI�PDKRJDQ\�WUHHV�JURZ��

JLYLQJ�WKH�LPSUHVVLRQ�WKDW�WKH�HPSOR\HHV�DUH�SURYLGHG�ZLWK�

FOHDQVHG�DLU�DV�ZHOO�DV�LQFRUSRUDWLQJ�HOHPHQWV�RI�QDWXUH�LQWR�

WKH�EXLOGLQJ��¿�J������������7KHVH�ODQWHUQV�DGGLWLRQDOO\�SURYLGH�

DQ�DHVWKHWLFDOO\�SOHDVLQJ�¿�IWK�HOHYDWLRQ��WKH� URRI��ZKLFK� LV�

HQKDQFHG�E\�WKH�SKRWRYROWDLF�SDQHO��RYHUVHHQ�E\�DGMDFHQW�

EXLOGLQJV���8QIRUWXQDWHO\�WKH�ZLQGRZV�DUH�¿�[HG��SUHYHQWLQJ�

QDWXUDO�YHQWLODWLRQ��GXH�WR�WKH�XVH�RI�DLU�FRQGLWLRQLQJ�XVHG�

WR� UHJXODWH� WHPSHUDWXUH� �5RPDQ�� ������� � � � 7KH� GHVLJQ�

)LJ���������3KRWRJUDSK�WDNHQ�

RQ�WKH�URRI�RI�WKH�39�SDQHOV�

DQG�WKH�ODQWHUQV�ZKLFK�KDYH�

ORXYHUV��6RXUFH��%\�$XWKRU�

)LJ���������3KRWRJUDSK�RI�WKH�

µPDKRJDQ\�IRUHVW¶�DQG�ODQWHUQV�

ZKLFK�DOORZ�QDWXUDO�OLJKW�GHHS�

ZLWKLQ�WKH�EXLOGLQJ��6RXUFH�

5RRV�	�1RLU�����������

)LJ���������6LWH�SODQ�DQG�JURXQG�À�RRU�SODQ�RI�WKH�%3�+HDG�2I¿�FH�LOOXVWUDWLQJ��LWV�UHODWLRQVKLS�ZLWK�

WKH�VXUURXQGLQJ�JDUGHQV��6RXUFH��/H�5RX[�	�'X�7RLW�����������
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WHDP�LQYHVWLJDWHG�PDQ\�PHWKRGV�RI�FRQWUROOLQJ�WKH�LQWHUQDO�

WHPSHUDWXUH�VR�DV�WR�SUHYHQW�WKH�XVH�RI�DLU�FRQGLWLRQLQJ�EXW�

ZHUH� XQDEOH� WR� DWWDLQ� D� VXLWDEOH� VROXWLRQ� WR� WKH� ORFDWLRQ¶V�

0HGLWHUUDQHDQ�FOLPDWH���.UXJHU�5RRV�$UFKLWHFWV�LQYHVWLJDWHG�

PHWKRGV�RI�URFN�VWRUDJH��VHD�FRROLQJ�DQG�WKH�XVH�RI�SKDVH�

FKDQJH� PDWHULDOV� EXW� WKH\� ZHUH� HLWKHU� XQVXLWDEOH� IRU� WKH�

FOLPDWH�RU�XQHFRQRPLFDO�IRU�6RXWK�$IULFD���

7KH� VHFRQG� IDFWRU� .UXJHU5RRV� DUFKLWHFWV� HPSOR\HG� WR�

DFKLHYH�D�5('�EULHI�ZDV�WKH�UHGXFWLRQ�RI�RYHU�FRQVXPSWLRQ�

RI� WKH� PXQLFLSDO¶V� SRZHU� DQG� ZDWHU� VXSSO\� DQG� WKH�

KDUQHVVLQJ�RI�UHQHZDEOH�VRXUFHV���7KH�DUFKLWHFWV�DWWHPSWHG�

WR�DFFRPSOLVK�WKLV�E\�LQWURGXFLQJ�WKHUPDO�VRODU�SDQHOV��WKDW�

KHDW�ZDWHU�IRU�WKH�J\P¶V�VKRZHUV�DQG�WKH�NLWFKHQ�DV�ZHOO�DV�

����SKRWRYROWDLF�SDQHOV�ZKLFK�JHQHUDWH�����RI�WKH�EXLOGLQJ¶V�

HOHFWULFLW\��¿�J����������5RRV�	�1RLU����������7KH�KDUQHVVLQJ�

RI�HQHUJ\� LV�REYLRXVO\� ODFNLQJ�DQG�KDV�QRW� UHDFKHG� LWV� IXOO�

SRWHQWLDO�DV�WKH�39�SDQHOV�VKRXOG�FOHDUO\�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�ZLQG�WXUELQHV�ZKLFK��

LQ�VXFK�D�ZLQG\�FLW\��ZRXOG�VXSSO\�D�PXFK�ODUJHU�DPRXQW�RI�HQHUJ\���,Q�WHUPV�RI�PXQLFLSDO�

ZDWHU�FRQVXPSWLRQ�WKH�%3�EXLOGLQJ�RQO\�XVHV�����RI�WKDW�RI�D�FRQYHQWLRQDO�EXLOGLQJ���7KLV�

LV�VXLWDEO\�DFFRPSOLVKHG�E\�XWLOLVLQJ�UHFRYHUHG�UDLQZDWHU�DQG�JUH\�ZDWHU�IURP�VKRZHUV�DQG�

ZDVK�KDQG�EDVLQV���7KH�JUH\�ZDWHU�LV�VDQG�¿�OWHUHG�DQG�VWRUHG�LQ�D������P��JUH\�ZDWHU�WDQN�

DQG�XVHG�IRU�À�XVKLQJ�WRLOHWV�DQG�LUULJDWLQJ�WKH�ODQGVFDSLQJ��5RRV�	�1RLU���������

7KLUGO\�� UHF\FOHG�� ORZ�PDLQWHQDQFH�� GXUDEOH� DQG� ORFDO�PDWHULDOV� KDG� WR� EH� VSHFL¿�HG� E\�

.UXJHU5RRV�DUFKLWHFWV�WR�DWWDLQ�D�5('�EULHI���7KLV�LV�HYLGHQW�LQ�WKH������UHF\FOHG�FDUSHWV��

WKH�ZDOO�KDQJLQJ�PDGH�IURP�UHF\FOHG�PDWHULDOV�E\�ODGLHV�LQ�.KD\HOLWVKD��¿�J����������DQG�WKH�

URVHJXP�WLPEHU�À�RRULQJ�ORFDWHG�IURP�D�VXVWDLQDEOH�=LPEDEZHDQ�SODQWDWLRQ���8QIRUWXQDWHO\�

WKHVH�DUH� WKH�RQO\�PDWHULDOV�ZKLFK� LQGLFDWH�D�5('�EULHI� DQG� LW� LV� FOHDU� WKDW�PDQ\�RWKHU�

RSSRUWXQLWLHV�KDYH�EHHQ�RYHUORRNHG���$�ZRUWK\�SRLQW�LV�WKDW�WKH�EXLOGLQJ�LQVWLOV�D�UHF\FOLQJ�

HWKLF�LQ�WHUPV�RI�SODFLQJ�UHF\FOLQJ�ELQV��IRU�SDSHU��JODVV��PHWDO��SODVWLF�DQG�RUJDQLF�RU�ZHW�

PDWHULDOV��LQ�JDWKHULQJ�DUHDV�DQG�QHDU�LQGLYLGXDO�ZRUN�VSDFHV���.REOLW]�������

)LJ���������3KRWRJUDSK�WDNHQ�

IURP�WKH�URRI�RI�WKH�39�SDQHOV��

�6RXUFH��%\�$XWKRU�

)LJ����������3KRWRJUDSK�RI�WKH�

ZDOO�KDQJLQJ�PDGH�IURP�UH�

F\FOHG�PDWHULDOV��6RXUFH��%\�

$XWKRU�
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7KH�DERYH�DQDO\VLV�SURYHV�WKDW�WKH�DUFKLWHFWV�KDYH�RQO\�SDUWLDOO\�DFKLHYHG�D�5('�EULHI���'XH�

WR�WKH�IDFW�WKDW�WKH�SULPDU\�FRROLQJ�PHWKRG�LV�DLU�FRQGLWLRQLQJ�ZKLFK�LV�QRW�UHVRXUFH�HI¿�FLHQW�

DQG�UHQHZDEOH�HQHUJ\�KDUQHVVLQJ�ZDV�QRW�HIIHFWLYHO\�DFFRPSOLVKHG��KRZHYHU�WKLV�FRXOG�EH�

UHFWL¿�HG�E\�WKH�LQWURGXFWLRQ�RI�ZLQG�WXUELQHV���)XUWKHUPRUH��UHF\FOHG�PDWHULDOV�ZHUH�VSDULQJO\�

VSHFL¿�HG���,Q�HVVHQFH��WKH�%3�EXLOGLQJ�DGYLFHV�WKH�SXEOLF�WKDW�LW�LV�HQYLURQPHQWDOO\�UHVSRQVLEOH�

DQG�WKDW�LW�KDUQHVVHV�HQHUJ\�IURP�QDWXUDO�VRXUFHV�ZKLOH�QHJDWLQJ�RYHU�FRQVXPSWLRQ���7KLV�

XQIRUWXQDWHO\�LV�SURSDJDQGD�DV�WKH�EXLOGLQJ�KDV�EHHQ�GHVLJQHG�WR�SRVVHVV�FRQWURO�V\VWHPV�

WKDW�IXQFWLRQ�DV�DFFHVVRULHV�UDWKHU�WKDQ�RSHUDWH�WKH�EXLOGLQJ���7KLV�LV�HYLGHQW�LQ�WKH�EXLOGLQJV�

ODFN�RI�HQHUJ\�KDUQHVVLQJ�ZKHQ�WKH�RSSRUWXQLW\�LV�FOHDUO\�DYDLODEOH�LQ�WHUPV�RI�ZLQG�HQHUJ\���

,Q�VSLWH�RI�WKLV��WKH�EXLOGLQJ�LV�VWLOO�YHU\�UHOHYDQW�IRU�WKH�LQYHVWLJDWLRQ�RI�WKLV�WKHVLV�WRSLF�JLYHQ�

LWV�QHHG�WR�SURYLGH�D�VXVWDLQDEOH�DUFKLWHFWXUDO�H[SUHVVLRQ�

���� &RQFOXVLRQV

7KH� PDLQ� SXUSRVH� RI� VWXG\LQJ� DQG� H[SHULHQFLQJ� WKH� DIRUHPHQWLRQHG� EXLOGLQJV� ZDV� WR�

HVWDEOLVK�SULQFLSOHV�RI� LQWHUFRQQHFWLYLW\�DQG�UHJLRQDO�DUFKLWHFWXUH�DV�ZHOO�DV�WR�GHWHUPLQH�

DSSURSULDWH�GHVLJQ�UHTXLUHPHQWV�IRU�DQ�HGXFDWLRQDO�FHQWUH�DQG�H[SUHVVLRQ�RI�VXVWDLQDELOLW\�

WKURXJK�DUFKLWHFWXUH���.LUVWHQERVFK�*DUGHQV�9LVLWRUV¶�&HQWUH�DVVLVWHG�LQ�JXLGLQJ�WKH�DXWKRU�

LQ�WHUPV�RI�GHVLJQLQJ�D�EXLOGLQJ�ZKLFK�EUHDNV�GRZQ�EDUULHUV�EHWZHHQ�PDQ�DQG�QDWXUH�E\�

SURYLGLQJ� YLHZV� RI� WKH� QDWXUDO� HQYLURQPHQW�� XWLOLVLQJ� V\PEROLVP�� VXFK� DV� DUERUHDO� WUXVV�

VXSSRUWV�DQG�LQFRUSRUDWLQJ�QDWXUDO�F\FOHV��HYLGHQW�LQ�WKH�SODQWHG�SHUJRODV�DQG�ZDWHU�IHDWXUHV���

)XUWKHUPRUH��WKLV�EXLOGLQJ�PDGH�LW�FOHDU�WKDW�LW�LV�LPSHUDWLYH�WR�FRQVWUXFW�D�OHJLEOH�EXLOGLQJ�

WKDW�OHDGV�WKH�YLVLWRUV�WR�WKHLU�GHVWLQDWLRQ�DQG�IXQFWLRQV�DV�D�JDWHZD\�WKDW�FHOHEUDWHV�WKH�

ERWDQLFDO�JDUGHQV�UDWKHU�WKDQ�RYHUSRZHULQJ�LW�

,W� LV� UHOHYDQW� WR� DQDO\VH� ,VV\� %HQMDPLQ¶V� ZRUN� ZKHQ� GHWHUPLQLQJ� SULQFLSOHV� RI� UHJLRQDO�

DUFKLWHFWXUH�DV�KH�LGHQWL¿�HG�'XUEDQ¶V�XQLTXH�FXOWXUH��FOLPDWH�DQG�FRQWH[W�DQG�FHOHEUDWHG�

WKHP�ZLWKLQ�WKLV�DUFKLWHFWXUH���%HQMDPLQ�DFKLHYHG�WKLV�E\�LQFRUSRUDWLQJ�SHUIRUDWHG�FRQFUHWH�

VODEV�DQG�VFUHHQV��UHPLQLVFHQW�RI�EULVROH�LQWR�KLV�EXLOGLQJV���,Q�WKLV�UHVSHFW�%HQMDPLQ�XWLOLVHG�

H[DJJHUDWHG�VKDGRZV�WR�JLYH�VXQOLJKW�PDWHULDOLW\�DQG�WKHUHIRUH�FHOHEUDWHG�'XUEDQ¶V�WURSLFDO��

FRDVWDO�TXDOLWLHV�ZKLFK�UHSUHVHQWHG�WKH�SODFH¶V�JHQLXV�ORFL�
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$UFKLWHFWXUH�FDQ�EH�XWLOLVHG�DV�D�WRRO�IRU�HGXFDWLRQ�LQ�D�GLUHFW�PDQQHU��LQ�WHUPV�RI�LWV�EXLOGLQJ�

W\SRORJ\� DQG� IXQFWLRQ�� HYLGHQW� LQ� DQ� HGXFDWLRQDO� IDFLOLW\�� �$OWHUQDWLYHO\�� DUFKLWHFWXUH� FDQ�

SURYLGH� HGXFDWLRQ� LQ� D� GHPRQVWUDWLYH� DSSURDFK� E\� H[KLELWLQJ� VXVWDLQDEOH� WHFKQRORJLHV�

VXFK�DV�SKRWRYROWDLF�SDQHOV�RU�YHQWLODWLRQ�VWDFNV�WR�WKH�SXEOLF�VR�DV�WR�JDLQ�HQYLURQPHQWDO�

DZDUHQHVV���7KH�X6KDND�6HD�:RUOG�(GXFDWLRQ�&HQWUH�SURYLGHV�NQRZOHGJH�LQ�D�GLUHFW�PDQQHU�

GXH�WR�LWV�IXQFWLRQLQJ���1XPHURXV�OHVVRQV�FDQ�EH�DVFHUWDLQHG�IURP�VWXG\LQJ�WKLV�EXLOGLQJ�

LQ�WHUPV�RI�HVWDEOLVKLQJ�DQ�DSSURSULDWH�GHVLJQ�EULHI���7KH�HGXFDWLRQ�FHQWUH�GHPRQVWUDWHG�

WKDW�LW� LV�QHFHVVDU\�WR�SURYLGH�À�H[LEOH�FODVVURRPV��DQ�H[SHULPHQWDO� ODERUDWRU\�ZKLFK�FDQ�

DFFRPPRGDWH�DW�OHDVW����OHDUQHUV�DW�D�WLPH�DQG�D�FRQIHUHQFH�IDFLOLW\�ZKLFK�KDV�D�GHGLFDWHG�

FDWHULQJ�NLWFKHQ���,W�LV�DOVR�LPSRUWDQW�WR�GHVLJQ�D�VDIH�DQG�HQWHUWDLQLQJ�ZDLWLQJ�VSDFH�ZKLFK�

LV� FRYHUHG�DQG�SURWHFWHG� IURP�XQIDYRXUDEOH�ZHDWKHU� FRQGLWLRQV� DV�ZHOO� DV�D� VLFN� URRP�

DQG�ORFNHU�IDFLOLWLHV�IRU�WKH� OHDUQHUV¶�EHORQJLQJV��� ,Q�UHJDUGV�WR�WKH�VWDII�� LW� LV�HVVHQWLDO�WR�

VXSSO\�D�VWDII�PHHWLQJ�URRP��VWDII�DEOXWLRQV�DQG�D�GHGLFDWHG�VWDII�URRP�DQG�NLWFKHQHWWH�IRU�

���HPSOR\HHV���7KLV�HGXFDWLRQ�FHQWUH�KDV�DOVR�PDGH�LW�DEXQGDQWO\�FOHDU�WKDW�LW�LV�LPSRUWDQW�

WR�SURYLGH�SUDFWLFDO�HGXFDWLRQ�DQG�H[KLELWLRQV�ZKLFK�DUH�SDUW�RI�WKHLU�QDWXUDO�VHWWLQJV�DQG�

HFRV\VWHPV�� �7KLV� LV�HVVHQWLDO� IRU� OHDUQHUV�DQG�VRFLHW\� LQ�JHQHUDO� WR�JDLQ�HQYLURQPHQWDO�

UHVSRQVLELOLW\�DQG�DZDUHQHVV���,Q�WKLV�UHVSHFW�LW�LV�YLWDO�WR�FUHDWH�D�EXLOW�LQWHUYHQWLRQ�ZKLFK�

LV�FRQQHFWHG�WR�WKH�QDWXUDO�HQYLURQPHQW�DV�RSSRVHG�WR�D�VHDOHG�EXLOGLQJ�SURKLELWV�QDWXUDO�

YHQWLODWLRQ�DQG�YLHZV�WR�WKH�H[WHULRU�����

7KH�%3�+HDG�2I¿�FH�RQ�WKH�RWKHU�KDQG�SURYLGHV�HQYLURQPHQWDO�VROXWLRQV�WKURXJK�DUFKLWHFWXUDO�

YRFDEXODU\�DQG�H[SUHVVLRQ�DQG�LQ�WKLV�UHVSHFW�LV�GLGDFWLF�LQ�QDWXUH���7KH�EXLOGLQJ�LV�HI¿�FLHQW�

LQ�WHUPV�RI�SURYLGLQJ�QDWXUDO�OLJKWLQJ�DQG�ZDWHU�FRQVHUYDWLRQ�EXW�XQIRUWXQDWHO\�ODFNV�LQ�WHUPV�

RI�YHQWLODWLRQ�DQG�HQHUJ\�KDUQHVVLQJ���,Q�WKLV�UHJDUG��WKH�EXLOGLQJ�HVVHQWLDOO\�XVHV�FRQWURO�

V\VWHPV�DV�DFFHVVRULHV�ZKLFK�FRPPXQLFDWH�WR�WKH�SXEOLF�WKDW�WKH�EXLOGLQJ�LV�HQYLURQPHQWDOO\�

FRQVFLRXV��EXW�DIWHU�LQYHVWLJDWLQJ�IXUWKHU��LW�EHFRPHV�DSSDUHQW�WKDW�WKLV�LV�QRW�WKH�FDVH�

7KLV� FKDSWHU� SURYLGHG� VXLWDEOH� NQRZOHGJH� WR� DVFHUWDLQ� DQ� DSSURSULDWH� DQG� HI¿�FLHQW�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�ZKLFK�ZLOO�EHJLQ�WR�EUHDN�GRZQ�EDUULHUV�EHWZHHQ�KXPDQLW\�

DQG� QDWXUH�� FHOHEUDWH� WKH� XQLTXH� UHJLRQDO� TXDOLWLHV� RI� 'XUEDQ� DQG� ZLOO� EH� EHQH¿�FLDO� WR�

WKH�VXUURXQGLQJ�HFRORJ\�� �)XUWKHUPRUH�� WKH�EXLOGLQJ�ZLOO�HVVHQWLDOO\�EHFRPH�D�YHKLFOH�IRU�

HQYLURQPHQWDO�HGXFDWLRQ��GLUHFWO\�LQ�WHUPV�RI�IXQFWLRQ�DQG�GLGDFWLFDOO\�LQ�WHUPV�RI�DUFKLWHFWXUDO�

H[SUHVVLRQ�
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���� ,QWURGXFWLRQ

$UFKLWHFWXUH��RQH�RI�PDQ¶V�PRVW�SHUPDQHQW�LQWHUYHQWLRQV��UHÀ�HFWV�WKH�SUHYDOHQW�³SV\FKRORJLFDO�

JURXQGVZHOO´��6WDQQDUG������������LQ�VRFLHW\���,Q�WKLV�UHVSHFW�LW�ZDV�VLJQL¿�FDQW�WR�LQYHVWLJDWH�

KRZ�PDQ¶V�SHUFHSWLRQ�WRZDUGV�QDWXUH�KDV�VKDSHG�WKHLU�DUFKLWHFWXUH���$UFKLWHFWV�SRVVHVV�

WKH� DELOLW\� WR� FRQQHFW� PDQ� DQG� QDWXUH� WKURXJK� HQYLURQPHQWDOO\� VHQVLWLYH� EXLOGLQJV� DQG�

E\� SURYLGLQJ� D� VKLIW� LQ�PDQV� SHUFHSWLRQ� WKURXJK� HQYLURQPHQWDO� DZDUHQHVV� DQG� GLGDFWLF�

DUFKLWHFWXUH�

7KHUH�LV�DQ�DSSDUHQW�IUDFWXUH�ZKLFK�KDV�IRUPHG�EHWZHHQ�PDQ�DQG�QDWXUH¶V�UHODWLRQVKLS��ZKLFK�

KDV�EHHQ�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH�UHYLHZ��UHVXOWLQJ�LQ�FDWDVWURSKLF�HQYLURQPHQWDO�LVVXHV���

,Q�WKLV�UHJDUG�WKH�QHHG�WR�SURPRWH�HQYLURQPHQWDO�DZDUHQHVV�DQG�UHFRQQHFW�VRFLHW\�ZLWK�

WKHLU�µVRXUFH�RI�OLIH¶�KDV�EHFRPH�HYLGHQW���&RQVHTXHQWO\��WKH�SULPDU\�DLP�RI�WKLV�GLVVHUWDWLRQ�

LV�WR�HVWDEOLVK�DQ�DUFKLWHFWXUH�ZKLFK�HQFRXUDJHV�D�V\PELRWLF�UHODWLRQVKLS�EHWZHHQ�KXPDQLW\�

DQG�WKH�HQYLURQPHQW��VR�WKDW�VRFLHW\�EHFRPHV�HTXLSSHG�WR�FRPEDW�HQYLURQPHQWDO�LVVXHV�

ZKLFK� WKH\�DUH�FXUUHQWO\�EHLQJ�FRQIURQWHG�E\�� �7KLV�KDV�EHHQ�DFKLHYHG�E\� LQYHVWLJDWLQJ�

OLWHUDWXUH� DQG� WKHRULHV�ZKLFK� IDFLOLWDWH� D� V\PELRWLF� UHODWLRQVKLS�� ZKLOH� JHQHUDWLQJ� GHVLJQ�

UHTXLUHPHQWV�IRU�D�EXLOGLQJ�ZKLFK�IXQFWLRQV�LQ�KDUPRQ\�ZLWK�LQWHUUHODWHG�HFRV\VWHPV���7KH�

NQRZOHGJH�ZKLFK�KDV�EHHQ�JDLQHG�WKURXJKRXW�WKLV�GLVVHUWDWLRQ�FDQ�EH�GLYLGHG�LQWR�VHFWLRQV��

QDPHO\�� LQWHUFRQQHFWLYLW\�� ELRFOLPDWLF� GHVLJQ�� UHJLRQDO� DUFKLWHFWXUH� DQG�DUFKLWHFWXUH� DV� D�

WRRO�IRU�HGXFDWLRQ��

���� ,QWHUFRQQHFWLYLW\

,W�LV�LPSHUDWLYH�WR�SURPRWH�D�VKLIW�LQ�VRFLHW\¶V�SHUFHSWLRQ�IURP�D�GHWDFKHG�LGHRORJ\�WR�RQH�

ZKLFK� LV� DZDUH� RI� QDWXUH¶V� LQWHUUHODWHG� DWWULEXWHV�� � 7KH� UHVHDUFK� ZLWKLQ� WKLV� GRFXPHQW�

LQGLFDWHG� WKDW�D�VKLIW� LQ�VRFLHW\� LV� WKH�PHDQV� WR�KXPDQLW\¶V�VDOYDWLRQ� �:LQHV��������������

9HUQDFXODU�VKHOWHUV�HSLWRPLVHG�LQWHUUHODWHG�DUFKLWHFWXUH��GXH�WR�WKHLU�XVH�RI�ORFDOO\�DYDLODEOH�

PDWHULDOV�� FOLPDWLF� GHWHUPLQHG� IRUP� DQG� DSSURSULDWH� VSDWLDO� RUJDQLVDWLRQ�� KRZHYHU� WKH�

PRGHUQ�PRYHPHQW�LQVWLJDWHG�WKH�WUHQG�WRZDUGV�VHDOHG��GLVFRQQHFWHG�EXLOGLQJV���$UFKLWHFWXUH�

KDV�WKH�DELOLW\�WR�FUHDWH�LQWHUFRQQHFWHG�EXLOGLQJV�WKURXJK�LWV�IXQFWLRQ��XVH�RI�DUFKLWHFWXUDO�

YRFDEXODU\�DQG�H[SUHVVLRQ���,Q�WKLV�UHVSHFW��WKH�DSSDUHQW�IXQFWLRQ�ZKLFK�ZRXOG�XOWLPDWHO\�

SURPRWH�WKH�FRQQHFWLRQ�EHWZHHQ�PDQ�DQG�QDWXUH�LV�DQ�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��

ZKHUH�UHFHQW�VFLHQWL¿�F�NQRZOHGJH�ZRXOG�EH�GLVVHPLQDWHG�WR� OHDUQHUV��SURIHVVLRQDOV�DQG�
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WKH�JHQHUDO�SXEOLF�� �6LQFH�DQDO\VLQJ� OLWHUDWXUH�DQG�RWKHU�EXLOGLQJV�ZKLFK�ERDVW�SULQFLSOHV�

RI� LQWHUFRQQHFWLYLW\��LW�KDV�EHFRPH�FOHDU�WKDW�WKH�DUFKLWHFWXUDO�YRFDEXODU\�DQG�H[SUHVVLRQ�

RI� D� WUXO\� FRQQHFWHG�EXLOGLQJ�PXVW�SK\VLFDOO\�DQG�PHWDSKRULFDOO\�PHUJH� LQWR� WKH�QDWXUDO�

ODQGVFDSH���,Q�WKLV�UHJDUG�WKH�EXLOGLQJ�VKRXOG�SK\VLFDOO\�PHUJH�ZLWK�QDWXUH�DV�WKH�PDWHULDOV�

VKRXOG�LQWHJUDWH�EHQLJQO\�ZLWK�QDWXUH�DQG�WKH�EXLOW�IRUP�VKRXOG�EH�SHUPHDEOH�XQLWLQJ�WKH�

LQWHULRU� DQG� H[WHULRU� WKURXJK� WKH� XVH� RI� PHPEUDQH�OLNH� ZDOOV�� YHUDQGDV� DQG� µERUURZHG�

ODQGVFDSH¶���$GGLWLRQDOO\��WKH�EXLOGLQJ�VKRXOG�IXQFWLRQ�OLNH�DQ�HFRV\VWHP�ZKHUHE\�DOO�ZDVWH�

LV� UHF\FOHG�ZLWKLQ�� UDLQZDWHU� LV� FROOHFWHG�� VWRUHG� DQG�SXUL¿�HG��PDWHULDOV� IRUP�SDUW� RI� WKH�

FUDGOH�FUDGOH�F\FOH�DQG�HQHUJ\�LV�KDUQHVVHG�IURP�UHQHZDEOH�UHVRXUFHV��WKHVH�SULQFLSOHV�DUH�

VXPPDULVHG�ZLWKLQ�WKH�SUHFHGHQW�VWXG\����7KH�EXLOGLQJ�PD\�PHWDSKRULFDOO\�UHÀ�HFW�QDWXUH¶V�

VLJQL¿�FDQFH� WKURXJK�V\PEROLVP�ZKLFK�FDQ�EH�DFKLHYHG� WKURXJK�DUFKLWHFWXUDO�H[SUHVVLRQ�

VXFK�DV�RUJDQLF�DUFKLWHFWXUH���7KLV�LV�HYLGHQW�LQ�WKH�XVH�RI�FXUYHG�IRUPV�LPLWDWLQJ�RUJDQLVPV�

RU�JHRPHWULF��DUERUHDO�VWUXFWXUHV�ZKLFK�UHSUHVHQW�WUHHV���1DWXUH¶V�UK\WKPV�DQG�F\FOHV�FDQ�

DOVR�EH�LQFRUSRUDWHG�LQWR�WKH�EXLOGLQJ�LQ�WHUPV�RI�ZDWHU�IHDWXUHV��SODQWHG�SHUJRODV�DQG�WUHHV�

LQ�WKH�EXLOGLQJ�ZKLFK�DOORZV�WKH�YLVLWRU�WR�XQGHUVWDQG�DQG�DSSUHFLDWH�QDWXUDO�DQG�FOLPDWLF�

FKDQJHV

���� %LRFOLPDWLF�GHVLJQ

$UFKLWHFWXUH�PXVW�UHVSRQG�WR�WKH�IXQGDPHQWDO�SDUDPHWHUV�RI�FOLPDWH�WR�WUXO\�DWWDLQ�D�V\PELRWLF�

UHODWLRQVKLS�ZLWK� WKH�QDWXUDO�ZRUOG�� �%XLOGLQJV�ZKLFK� LQFRUSRUDWH�SULQFLSOHV�RI�ELRFOLPDWLF�

GHVLJQ�PLWLJDWH�WKH�QHHG�IRU�DUWL¿�FLDO�FRROLQJ�RU�KHDWLQJ�DV�ZHOO�DV�SURKLELW�WKH�FRQFHSW�RI�

VHDOHG�EXLOGLQJV���,Q�WKLV�UHJDUG�D�ELRFOLPDWLF�EXLOGLQJ�FRQVXPHV�OHVV�HQHUJ\�DQG�LQLWLDWHV�

KHDOWK\��FRPIRUWDEOH�LQWHUQDO�HQYLURQPHQWV��ZKLFK�DUH�LQ�KDUPRQ\�ZLWK�FOLPDWLF�FKDQJHV�����,W�

LV�DSSDUHQW�WKDW�UHJLRQDO�FOLPDWLF�FRQGLWLRQV�DV�ZHOO�DV�WKH�PLFURFOLPDWH�RI�WKH�VLWH�PXVW�EH�

LQYHVWLJDWHG�WR�DFKLHYH�D�EDODQFHG�VKHOWHU�WKURXJK�DUFKLWHFWXUDO�VROXWLRQV���,Q�WKLV�UHJDUG�

LW�LV�LPSRUWDQW�IRU�DUFKLWHFWXUDO�HOHPHQWV�VXFK�DV�PDWHULDOV��EXLOW�IRUP��VSDWLDO�RUJDQLVDWLRQ�

DQG�GHYLFHV�WR�EH�GHWHUPLQHG�E\�WKH�FOLPDWH���

7KH�UHVHDUFK�ZLWKLQ�WKLV�GRFXPHQW�KDV�SUHVHQWHG�WKH�DXWKRU�ZLWK�WRROV�WR�GHVLJQ�D�UHVSRQVLYH��

FRPIRUWDEOH� DQG�EDODQFHG�EXLOGLQJ�VSHFL¿�F� WR�'XUEDQ¶V� VXEWURSLFDO� FOLPDWH�� �9HUQDFXODU�

DUFKLWHFWXUH�KDV�LQWLPDWHG�GHVLJQ�VROXWLRQV�WR�PRGLI\�LQWHUQDO�FOLPDWHV�VR�WKDW�WKH�FRPIRUW�

]RQH� LV�UHDFKHG���7KLV�PD\�EH�DFKLHYHG�E\�H[SORLWLQJ� WKH�WKHUPDO�FDSDFLW\�RI�PDWHULDOV���

.QRZOHGJH�ZKLFK�KDV�EHHQ�DFTXLUHG�LV�WKH�DELOLW\�IRU�DGREH��FRQFUHWH�RU�VLPLODU�PDWHULDOV�WR�
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IXQFWLRQ�DV�FROG�VWRUHV��RU�D�KHDW�VWRUH�GHSHQGLQJ�RQ�SRVLWLRQLQJ�DQG�VRODU�JDLQ��WR�SURYLGH�

FRROWK�YLD�UDGLDQW�FRROLQJ���)RU�WKLV�PHWKRG�WR�ZRUN�DSSURSULDWHO\�IRU�'XUEDQ¶V�FOLPDWH�� LW�

VKRXOG�EH�FRPELQHG�ZLWK�VKDGLQJ�GHYLFHV�DQG�SHUPHDEOH�PDWHULDOV�WR�LQGXFH�YHQWLODWLRQ���

%XLOW�IRUPV�GLIIHU�IURP�UHJLRQ�WR�UHJLRQ�GHSHQGLQJ�RQ�WKH�SUHYDOHQW�FOLPDWH���,Q�D�VXEWURSLFDO�

]RQH�� VXFK� DV�'XUEDQ�� WKH� EXLOW� IRUP� LV� XVHG� WR� DXJPHQW� YHQWLODWLRQ� DQG� SUHYHQW� VRODU�

KHDW�JDLQ�LQ�VXPPHU���7KLV�FDQ�EH�DFFRPSOLVKHG�E\�UDLVLQJ�WKH�EXLOGLQJ�RQWR�VWLOWV��XVLQJ�

ODUJH�RYHUKDQJV�WR�SUHYHQW�SHQHWUDWLRQ�RI�VRODU�UDGLDWLRQ�DQG�XWLOLVLQJ�D�VWHHSO\�SLWFKHG�URRI�

ZLWK�YHQWV�WR�H[SHO�VWDOH�DLU���,Q�WHUPV�RI�VSDWLDO�RUJDQLVDWLRQ��FRROLQJ�FDQ�EH�SURYLGHG�E\�

LQGXFLQJ�YHQWLODWLRQ� WKURXJK�FRUUHFW�RULHQWDWLRQ�DQG� WKH�XVH�RI�FRXUW\DUGV�DQG�YHUDQGDV���

7KHVH�GHVLJQ�HOHPHQWV�HQFRXUDJH�DLUÀ�RZ�GXH�WR�GLIIHUHQW�SUHVVXUH�¿�HOGV��9HQWXUL�HIIHFW��

DQG� WKH� VWDFN� HIIHFW�� � )XUWKHUPRUH�� FOLPDWH� FRQWURO� GHYLFHV� DUH� H[SORLWHG� WR�PRGLI\� WKH�

LQWHUQDO�FOLPDWH��WKHVH�LQFOXGH�VFUHHQLQJ��YHQWLODWLRQ�GXFWV�RU�VWDFNV��IDQV��ZLQG�ZDOOV��FKLOOHG�

FHLOLQJ�SDQHOV��SKDVH�FKDQJH�PDWHULDO� �3&0���VKRZHU� WRZHUV�DQG�QLJKW�SXUJLQJ�� �:KHQ�

FRPELQHG�DSSURSULDWHO\��WKH�DIRUHPHQWLRQHG�DUFKLWHFWXUDO�HOHPHQWV�ZLOO�UHVXOW�LQ�D�EXLOGLQJ�

ZKLFK�UHDFKHV�WKH�µFRPIRUW�]RQH¶�DQG�DGGLWLRQDOO\��ZLOO�H[SUHVV�HQYLURQPHQWDOO\�UHVSRQVLEOH�

GHVLJQ����)XUWKHUPRUH��WKHVH�DUFKLWHFWXUDO�VROXWLRQV�YDU\�GHSHQGLQJ�RQ�WKH�SUHYDOHQW�FOLPDWLF�

FRQGLWLRQV�RI�WKH�DUHD�DQG�LQ�WKLV�UHJDUG�DLG�LQ�SURYLGLQJ�UHJLRQDO�DUFKLWHFWXUH�

���� 5HJLRQDO�DUFKLWHFWXUH

$UFKLWHFWV� KDYH� WKH� UHVSRQVLELOLW\� WR� FUHDWH� VSHFLDO�� PHDQLQJIXO� SODFHV� DQG� QRW� PHUHO\�

VSDFHV�� �7KLV�PD\�EH�DFFRPSOLVKHG�E\� LGHQWLI\LQJ� DQG� FHOHEUDWLQJ� WKH� ORFDOLW\¶V� JHQLXV�

ORFL�DQG�XQLTXH�FKDUDFWHULVWLFV�WKURXJK�DUFKLWHFWXUH���3LRQHHULQJ�DUFKLWHFWV�VXFK�DV�$DOWR��

0XUFXWW�DQG�%HQMDPLQ�XQGHUVWRRG�KRZ�WR�GHVLJQ�QDWLRQDOLVWLF�DUFKLWHFWXUH���$DOWR�XWLOLVHG�

KLV� LQIDPRXV�VHUSHQWLQH� OLQH�� IRUHVW�VSDFH�DQG�1RUGLF� OLJKW� WR�FDSWXUH�)LQODQG¶V�UHJLRQDO�

FKDUDFWHULVWLFV��ZKLOH�0XUFXWW�DFTXLUHG�FOXHV�IURP�$XVWUDOLDQ�YHUQDFXODU�DUFKLWHFWXUH�DQG�WKH�

FOLPDWH���,]]\�%HQMDPLQ�DUWLFXODWHG�'XUEDQ¶V�WURSLFDO�DWPRVSKHUH�E\�LQFRUSRUDWLQJ�YLEUDQW�

FRORXUV��EULVROH�DQG�SHUIRUDWHG�FRQFUHWH�VODEV�ZKLFK�SURGXFHG�GLVWLQFWLYH�VKDGRZV���,Q�WKLV�

UHVSHFW�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�JHQLXV�ORFL�RI�'XUEDQ�FDQ�EH�VXPPDULVHG�DV�YLEUDQW�

FXOWXUH�� WURSLFDO�DWPRVSKHUH�DQG�FRDVWDO�FRQWH[W�� �7KHVH�UHJLRQDO�FKDUDFWHULVWLFV�FDQ�EH�

H[SUHVVHG�E\�JLYLQJ�VXQOLJKW�D�VHQVH�RI�PDWHULDOLW\�WKURXJK�WKH�H[DJJHUDWLRQ�RI�VKDGRZV��

ZKLFK�ZLOO�HPSKDVLVH�'XUEDQ¶V�WURSLFDO�DWPRVSKHUH�DQG�FHOHEUDWH�WKH�QRWLRQ�RI�D�SOHDVDQW�

FOLPDWH��
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���� $UFKLWHFWXUH�DV�D�WRRO�IRU�HGXFDWLRQ�

$UFKLWHFWXUH�KDV�WKH�FDSDELOLW\�WR�LPSDUW�NQRZOHGJH�HLWKHU�WKURXJK�LWV�W\SRORJ\��HGXFDWLRQ�

FHQWUH��RU�WKURXJK�LWV�H[SUHVVLRQ�DQG�EXLOW�IRUP���5HVHDUFK��H[HFXWHG�ZLWKLQ�WKLV�GLVVHUWDWLRQ��

KDV�SHUPLWWHG�WKH�DXWKRU�WR�GHVLJQ�D�GLGDFWLF�EXLOGLQJ��ZKLFK�ZLOO�HQFRXUDJH�HQYLURQPHQWDO�

DZDUHQHVV���,W�LV�DSSDUHQW�WKDW�IRU�DQ�HGXFDWLRQDO�IDFLOLW\�WR�IXQFWLRQ�DSSURSULDWHO\��LW�PXVW�

EH�OHJLEOH�DQG�LQWHUDFWLYH�IRU�WKH�XVHUV�VR�WKDW�WKH\�DUH�PDGH�DZDUH�RI�HQHUJ\�FRQVFLRXV�

GHFLVLRQV�DQG�WKHLU�LQGLYLGXDO�DIIHFW�RQ�WKH�HQYLURQPHQW���,Q�WHUPV�RI�DUFKLWHFWXUDO�H[SUHVVLRQ��

GHPRQVWUDWLYH�HQYLURQPHQWDO�FRQWURO�V\VWHPV�FDQ�EH�LQFRUSRUDWHG�ZLWKLQ�WKH�EXLOGLQJ�VXFK�

DV�WHFKQRORJ\�WRZHUV��39�SDQHOV�DQG�UDLQZDWHU�VWRUDJH�RU�H[SUHVVLRQ�RI�UHF\FOHG�PDWHULDOV��

ZKLFK�WHDFKHUV�SHRSOH�DERXW�ZDVWH�PDQDJHPHQW���7KLV�ZRXOG�H[SUHVV�WKH�EXLOGLQJ¶V�DLP�

ZKLFK�LV�WR�HGXFDWH�VRFLHW\�RQ�PHWKRGV�RI�VXVWDLQDELOLW\�VR�WKDW�WKH\�EHFRPH�PRUH�DZDUH�

RI� WKH� VROXWLRQV� WR� WKH� HQYLURQPHQWDO� LVVXHV�� �7KLV� DVSHFW� FDQ� EH� HPSKDVLVHG� WKURXJK�

V\PEROLVP�RU�RUJDQLF�H[SUHVVLRQ�RI�WKH�EXLOW�IRUP�LOOXVWUDWLQJ�WKDW�DUFKLWHFWXUH�KDV�WKH�DELOLW\�

WR�PHUJH�ZLWK�WKH�QDWXUDO�HQYLURQPHQW�LQ�D�EHQLJQ�PDQQHU�

���� &RQFOXVLRQ�

7KH�UHVHDUFK�ZLWKLQ�WKLV�GRFXPHQW�ZDV�FRQFHUQHG�ZLWK�KRZ�PDQ¶V�SHUFHSWLRQ�WRZDUGV�WKH�

HQYLURQPHQW�DIIHFWHG�DUFKLWHFWXUH���,Q�WKLV�UHVSHFW�DUFKLWHFWXUDO�SDUDPHWHUV�ZHUH�LQYHVWLJDWHG�

LQ�WHUPV�RI�KRZ�WKH\�UHVSRQGHG�WR�DQG�DIIHFWHG�SDUDPHWHUV�RI�QDWXUH���7KH�SDUDPHWHUV�RI�

QDWXUH�ZHUH�LQYHVWLJDWHG�ZLWKLQ�WKH�IROORZLQJ�GLYLVLRQV��LQWHUFRQQHFWLYLW\��ELRFOLPDWLF�GHVLJQ��

UHJLRQDO�DUFKLWHFWXUH�VR�DV�WR�HVWDEOLVK�D�IRUP�RI�DUFKLWHFWXUH�ZKLFK�UHFRQQHFWV�PDQ�DQG�

QDWXUH��

8OWLPDWHO\�WKH�UHVHDUFK�ZKLFK�KDV�EHHQ�H[HFXWHG�ZLOO�JXLGH�WKH�DXWKRU�WR�GHVLJQ�D�SURSRVHG�

(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH�ZKLFK�DLPV� WR� UHFRQQHFW�KXPDQLW\�DQG�QDWXUH� WKURXJK�

D� V\PELRWLF� UHODWLRQVKLS� ZKLOH� EHQH¿�WLQJ� WKH� HFRORJ\� DORQJ� WKH� VSHFL¿�HG� ]RQH�� QDPHO\�

WKH�X0JHQL�5LYHU���)XUWKHUPRUH��WKH�IDFLOLW\�ZLOO�HQFRXUDJH�DQ�HQYLURQPHQWDOO\�DZDUH�DQG�

UHVSRQVLEOH�VRFLHW\�WKURXJK�HGXFDWLRQ��H[KLELWLRQ�DQG�GHPRQVWUDWLRQ�
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��%HQ\XV��-�� � ����� %LRPLPLFU\��,QQRYDWLRQ�LQVSLUHG�E\�1DWXUH��+DUSHU�� � �

� � � � &ROOLQV�3XEOLVKHUV���86$�

��%RQQHPDLVRQ��6��	�0DF\��&�������$UFKLWHFWXUH�DQG�1DWXUH��FUHDWLQJ�WKH�$PHULFDQ�� �

� � � � /DQGVFDSH��5RXWOHGJH��/RQGRQ

��%ULGJH��$��2OLYHU��3��9HOOLQJD��0��������$WODV�RI�9HUQDFXODU�$FKLWHFWXUH�RI�WKH�:RUOG��� �

� � � � 5RXOHGJH��1HZ�<RUN

��%XFKDQDQ��3�� ����� 5HQ]R�3LDQR�%XLOGLQJ�:RUNVKRS�&RPSOHWH�:RUNV�9RO������ �

� � � � 3KDLGRQ�3UHVV�/LPLWHG��+RQJ�.RQJ

��&RVWDQWLQR��0�� ����� )UDQN�/OR\G�:ULJKW��%LVRQ�%RRNV�/WG���/RQGRQ

��&URZH��1�� �� ����� 1DWXUH�DQG�WKH�LGHD�RI�D�PDQ�PDGH�ZRUOG��7KH�0,7�3UHVV��� �

� � � � $PHULFD

��&URZWKHU��5��� ����� (FRORJLFDO�$UFKLWHFWXUH��5HHG�SXEOLVKLQJ�,QF���$PHULFD

��'D\��&��������������������������3ODFHV�RI�WKH�6RXO��$UFKLWHFWXUH�DQG�(QYLURQPHQWDO�'HVLJQ�DV��

� � � � D�+HDOLQJ�$UW��$UFKLWHFWXUDO�3UHVV��2[IRUG

��'HQ\HU��6��� � ������ $IULFDQ�7UDGLWLRQDO�$UFKLWHFWXUH��$Q�+LVWRULFDO�DQG�� � �

� � � � *HRJUDSKLFDO�3HUVSHFWLYH��+HLQHPDQQ��/RQGRQ

��)DUPHU��-��� � ����� *UHHQ�6KLIW��7RZDUGV�D�*UHHQ�6HQVLELOLW\�LQ�$UFKLWHFWXUH��� �

� � � � %XWWHUZRUWK�+HLQHPDQQ��2[IRUG

��)URPRQRW��)�� ����� *OHQ�0XUFXWW�%XLOGLQJV�DQG�3URMHFWV������������7KDPHV�DQG��

� � � � +XGVRQ��8QLWHG�.LQJGRP

��)LUVLQJ��6��� � ����� 'LVWXUELQJ�WLPHV��7KH�VWDWH�RI�WKH�SODQHW�DQG�LWV�SRVVLEOH�� �

� � � � IXWXUH����GHJUHHV�6RXWK�3XEOLVKHUV��3W\G��/WG��-RKDQQHVEXUJ���

� � � � 6RXWK��$IULFD

��*LQD��.��/ROO\��7��	�+DTXH�0�������'HVLJQLQJ�2XWGRRU�(QYLURQPHQWV�IRU�&KLOGUHQ��� �

� � � � 0F*UDZ�+LOO�%RRN�&RPSDQ\��1HZ�<RUN

��*RDG��3�� � ����� 7URSSR�$UFKLWHFWV��3HULSOXV�(GLWLRQV��6LQJDSRUH

��*RUH��$����������������������� $Q�,QFRQYHQLHQW�7UXWK��WKH�SODQHWDU\�HPHUJHQF\�RI�JOREDO�� �

� � � � ZDUPLQJ�DQG�ZKDW�ZH�FDQ�GR�DERXW�LW��5RGDOH��$PHULFD

��+DZNHV��'��0F'RQDOG��-�	6WHHPHUV��.���HG�������7KH�6HOHFWLYH�(QYLURQPHQW��6SRQV���

� � � � 3UHVV��/RQGRQ

��+H\QHQ��+���� ����� $UFKLWHFWXUH�DQG�PRGHUQLW\��$�&ULWLTXH��0,7�3UHVV��(QJODQG
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��+XSSDXI��%�	�8PEDFK��0������9HUQDFXODU�0RGHUQLVP��+HLPDW��JOREDOLVDWLRQ�DQG�WKH�� �

� � � � EXLOW�HQYLURQPHQW��6WDQIRUG�8QLYHUVLW\�3UHVV��$PHULFD

��+\GH��5�� � ����� &OLPDWH�5HVSRQVLYH�'HVLJQ��$�VWXG\�RI�EXLOGLQJV�LQ�PRGHUDWH��

� � � � DQG�KRW�FOLPDWHV��(�	�)1�6SRRQ��/RQGRQ

���+\GH��5���HG��� ����� %LRFOLPDWLF�+RXVLQJ��,QQRYDWLYH�'HVLJQV�IRU�ZDUP�FOLPDWHV��� �

� � � � (DUWKVFDQ��8.

��.DKQ��/���HG��� ����� 6KHOWHU��HGLWLRQ����6KHOWHU�3XEOLFDWLRQV���86$�

��.XURNDZD��.�� ����� ,QWHUFXOWXUDO�$UFKLWHFWXUH��7KH�3KLORVRSK\�RI�6\PELRVLV��� �

� � � � $FDGHP\�(GLWLRQV��/RQGRQ

��.XURNDZD��.�� ����� .LVKR�.XURNDZD��DUFKLWHFWV�DQG�DVVRFLDWHV��VHOHFWHG�DQ�� �

� � � � FXUUHQW�ZRUNV��1DWLRQDO�/LEUDU\�RI�$XVWUDOLD�FDWDORJXLQJ�� �

� � � � LQ�SXEOLFDWLRQ�'DWD��$XVWUDOLD

��.QHYLWW��&� � ����� 6SDFH�RQ�(DUWK��$UFKLWHFWXUH��SHRSOH�DQG�%XLOGLQJV��7KDPHV��

� � � � 0HWKXHQ��/RQGRQ

��/DXEHU��:�� � ����� 7URSLFDO�$UFKLWHFWXUH��6XVWDLQDEOH��DQG�+XPDQH�%XLOGLQJ�LQ�� �

� � �� �� $IULFD��/DWLQ�$PHULFD�DQG�6RXWK�(DVW�$VLD��3UHVWHO��0XQLFK

��/\QFK��.�� � ����� 7KH�LPDJH�RI�WKH�FLW\��7KH�0,7�3UHVV��86$

��0F'RQRXJK��:��	�%UDXQJDUW��0��������&UDGOH�WR�&UDGOH��1RUWK�3RLQW�3UHVV��1HZ�<RUN�

��0HQLQ��6��	�6DPXHO��)�������1DWXUH�DQG�6SDFH��$DOWR�DQG�/H�&RUEXVLHU���5RXWOHGJH��� �

� � � � /RQGRQ

��0RVNRZ��.��� ����� 6XVWDLQDEOH�)DFLOLWLHV�*UHHQ�'HVLJQ��&RQVWUXFWLRQ�DQG�� �

� � � � 2SHUDWLRQV��0F*UDZ�+LOO�ERRNV��$PHULFD

��2OJ\D\��9�� � ����� 'HVLJQ�ZLWK�&OLPDWH��%LRFOLPDWLF�$SSURDFK�WR�$UFKLWHFWXUDO�� �

� � � � 5HJLRQDOLVP��3ULQFHWRQ�8QLYHUVLW\�3UHVV��1HZ�-HUVH\

��2OLYHU��3�� � ����� 'ZHOOLQJ��7KH�YHUQDFXODU�KRXVH�ZRUOG�ZLGH��3KDLGRQ�3UHVV�� �

� � � � ,QF���1HZ�<RUN

��2OLYHU��3���HG��� ����� 6KHOWHU�LQ�$IULFD��%DUULH�DQG�-HQNLQV/WG���(QJODQG

��3HDUVRQ��'��� ����� ,Q�6HDUFK�RI�QDWXUDO�DUFKLWHFWXUH��*DLD�%RRNV�/WG��8QLWHG�� �

� � � � .LQJGRP

��3HDUVRQ��'��� ����� 1HZ�RUJDQLF�DUFKLWHFWXUH��WKH�EUHDNLQJ�ZDYH��8QLYHUVLW\�RI�� �

� � � � &DOLIRUQLD�3UHVV��86$

��5DSRSRUW��$�� ����� +RXVH�)RUP�DQG�&XOWXUH�3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV�� �

� � � � TXRWHG�LQ�+DZNHV��'��0F'RQDOG��-��DQG�6WHHPHUV��.���� �

� � � � �HG�������7KH�6HOHFWLYH�(QYLURQPHQW��6SRQV�3UHVV��/RQGRQ

��5LFKDUGV��,��� ����� *URXQGVFUDSHUV�DQG�6XEVFUDSHUV�RI�+DP]DK�DQG�<HDQJ���� �

� � � � :LOH�$FDGHP\��*UHDW�%ULWDLQ
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��6DVVL��3�� � ����� 6WUDWHJLHV�IRU�6XVWDLQDEOH�$UFKLWHFWXUH����$OGHQ�3UHVV��2[IRUG

��6PLWK��3�� � ����� $UFKLWHFWXUH�LQ�D�&OLPDWH�RI�&KDQJH��D�JXLGH�WR�VXVWDLQDEOH�� �

� � � � GHVLJQ��$UFKLWHFWXUDO�3UHVV��2[IRUG

��:HOOV��0��� � ����� *HQWOH�$UFKLWHFWXUH��0F*UDZ�+LOO�%RRN�&RPSDQ\��1HZ�<RUN

��:HVWRQ��5���� ����� $OYDU�$DOWR��3KDLGRQ�3UHVV�/LPLWHG��/RQGRQ

��:LQHV��-�� � ����� *UHHQ�$UFKLWHFWXUH��7DVFKHQ��/RQGRQ

��<HDQJ��.�� � ����� (FR�6N\VFUDSHUV��7KH�,PDJHV�3XEOLVKLQJ�*URXS��$XVWUDOLD

��<HDQJ��.�� � ����� 7KH�6N\VFUDSHU�%LRFOLPDWLFDOO\�FRQVLGHUHG��D�GHVLJQ�SULPHU����

� � � � $FDGHP\�(GLWLRQV��/RQGRQ

��<HDQJ��.�� � ����� 7URSLFDO�8UEDQ�5HJLRQDOLVP��%XLOGLQJ�LQ�D�6RXWK�(DVW�$VLDQ�� �

� � � � &LW\��&RQFHSW�0HGLD�3WH�/WG��6LQJDSRUH

��=HLKHU��/��&�� ����� 7KH�(FRORJ\�RI�$UFKLWHFWXUH��$�&RPSOHWH�*XLGH�WR�&UHDWLQJ�� �

� � � � WKH�(QYLURQPHQWDOO\�&RQVFLRXV�%XLOGLQJ��:KLWQH\�/LEUDU\�RI�� �

� � � � 'HVLJQ��1HZ�<RUN

������,17(51(7

��$PHULFDQ�,QVWLWXWH�RI�$UFKLWHFWV��������3RFRQR�(QYLURQPHQWDO�(GXFDWLRQ��&HQWUH��$,$����

� � � � &27(�7RS�7HQ�*UHHQ�3URMHFWV��$PHULFD��DFFHVVHG���0DUFK���

� � � � �����

��&LW\�RI�0HOYLOOH� QR�GDWH�3LQH\�/DNHV�(QYLURQPHQWDO�(GXFDWLRQ�&HQWUH��&LW\�RI�� �

� � � � 0HOYLOOH��:HVWHUQ�$XVWUDOLD��KWWS���ZZZ�PHOYLOOHFLW\�FRP�DX��� �

� � � � �DFFHVVHG���0DUFK������

��&ROOLQV��-�� � �������(QYLUR�)DFWV��6RXWK�$IULFD��KWWS���ZZZ�ERWDQ\�XZF�DF�]D�� �

� � � � �$FFHVVHG����$SULO������

��&OLPDWHWHPS�LQIR� �������&OLPDWH�DQG�WHPSHUDWXUH�KWWS���ZZZ��FOLPDWHWHPS�LQIR�

� � � � �$FFHVVHG����$SULO������

��.REOLW]��&�� � �������%3�6$¶V�JUHHQ�+4��&DSHLQIR�FRP�KWWS���FDSHLQIR�FRP�ES�VD���

� � � � JUHHQ�KT��$FFHVVHG����$SULO������

��0F'RQRXJK��:�� �������%XLOGLQJV�OLNH�WUHHV��&LWLHV�OLNH�IRUHVWV��:LOOLDP�0F'RQRXJK��� �

� � � � %RVWRQ��%UHYLORTXHQW��KWWS���ZZZ�PFGRQRXJK�FRP�IXOO�KWP

�� � ��� � �DFFHVVHG���0DUFK�������

��6$1%,� � ��������.LUVWHQERVFK�1%*��9LVLWRUV¶�&HQWUH��%LRGLYHUVLW\�ULFKQHVV�IRU��

� � � � DOO�6RXWK�$IULFDQV��KWWS���GHY�VDQEL�RUJ���$FFHVVHG����$SULO�� �

�� � � � �����
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��:DONHU��5�� � �������+XPDQ¶V�'LVFRQQHFW�IRUP�QDWXUH��1HZVYLQH�FRP�����-DQ��� �

� ��� � � KWWS���UXPZDONHU�QHZVYLQH�FRP��$FFHVVHG���$SULO������

��:HDWKHU�5HSRUWV�FRP��������$Q�LQIRUPDWLRQ��FRP�VHUYLFH�KWWS���ZZZ�ZHDWKHU�UHSRUWV�� �

� � � � QHW��$FFHVVHG����$SULO������

��8VKDND�6HD�:RUOG��1R�GDWH�(GXFDWLRQ�&HQWUH��6RXWK�$IULFD��&50�	�&06�:HEVLWHV��� �

� � � � KWWS���ZZZ�VHDZRUOG�RUJ�]D���$FFHVVHG����$SULO������

������8138%/,6+('�6285&(6�

�����-2851$/6

��%HQMDPLQ��,��� ����� ,VV\�%HQMDPLQ��'XUEDQ��P\�NLQG�RI�WRZQ��P\�NLQG�RI�SHRSOH��� �

� � � � .=1,$�-RXUQDO����������

��%HQMDPLQ��,��	�&URIWRQ��'�������$SDUWPHQW�%ORFN��6QHOO�3DUDGH��'XUEDQ��$UFKLWHFW�DQG�� �

� � � � %XLOGHU�������������

��%HQ\XV��-�� � ����� ���6XVWDLQDEOH�GHVLJQ�LGHDV�IURP�1DWXUH��7('[*UHHQ�� �

� � � � &RQIHUHQFH��*UHHQ�)XWXUH�6ROXWLRQV��86$�

��%UDQ]L��$�� � ����� 1HR�RUJDQLFLVP��'RPXV�1RY����������

��%URZQ��$�� � ����� +	$�DOWHUQDWLYH�HQHUJ\�V\VWHPV

��%XWOHU��$�� � ����� ,VV\�%HQMDPLQ��$VSHFWV�RI�KLV�'XUEDQ�$UFKLWHFWXUH��-RXUQDO�RI��

� � � � 1DWDO�3URYLQFLDO�,QVWLWXWH�RI�$UFKLWHFWV�YRO�����������

��&LW\�RI�0HOERXUQH� ����� &+��7HFKQLFDO�5HVHDUFK�3DSHU��0HOERXUQH�&LW\�&RXQFLO��� �

� � � � $XVWUDOLD

��(QHUJ\�6DYLQJ�7UXVW������7KH�+RFNHUWRQ�+RXVLQJ�3URMHFW���/RQGRQ

��H7KHNZLQL�0XQLFLSDOLW\������H7KHNZLQL�0XQLFLSDOLW\��%LRGLYHUVLW\�5HSRUW

��/HZLV��'�� � ����� 1HZ�YLVLWRUV�FHQWUH�DW�.LUVWHQERVFK��$UFKLWHFWXUH�6$��6HSW�� �

� � � � 2FW����

��0F,QVWU\��6��� ����� 6HD�DQG�6N\��$UFKLWHFWXUDO�5HYLHZ��&&,9�����������

��0+/�$UFKLWHFWV� ����� 1HZ�&RQVHUYDWRU\�DW�.LUWHQERVFK��$UFKLWHFWXUH�6$��

� � � � -XO\�$XJ����

��2SSHQKHLPHU��0�� ����� &RQWH[W��&RQQHFWLRQ�DQG�2SSRUWXQLW\��7KH�(DUWK�'D\�6HULHV���

� � � � ����������

��5RELQVRQ��6�.�� ����� 7KH�&RQWLQXRXV�SUHVHQW�RI�2UJDQLF�$UFKLWHFWXUH��$UFKLWHFWXUDO��

� � � � 'HVLJQ�����������

��5RRV��3�	�1RLU��(� ����� 7KH�1HZ�&RUSRUDWH�+HDG�2I¿�FH�IRU�%3�$IULFD��$UFKLWHFWXUH�� �

� � � � 6$��0DUFK�$SULO���������
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��6DSD��������������� ����� =XPD�ZDUQV�RYHU�6$¶V�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV��� �

� � � ����������0DLO	*DUGLDQ��KWWS���ZZZ��0J�FR�]D�DUWLFOH���$FFHVVHG���0DUFK��

� � � � �����

��6TXDUH�2QH� ����� *UHHQ��/HDGLQJ�$UFKLWHFWXUH�DQG�'HVLJQ����������

��7R\��0�� � ����� 2UJDQLF�$UFKLWHFWXUH��$UFKLWHFWXUDO�'HVLJQ�����������

��<DPRPRWR��.��	�.XZDKDUD��9�������6\PELRVLV�LQ�WKH�HQYLURQPHQW��%XGGKLVW�SHUVSHFWLYH��

� � � � RI�HQYLURQPHQWDO�HGXFDWLRQ��-RXUQDO�RI�2ULHQWDO�6WXGLHV���������

� � � � �������

��&�6� � � ����� *DUGHQ�*DWHZD\��$UFKLWHFWXUDO�5HYLHZ��-DQ�QR������������

������7+(6(6

��+VLQ��5��� � ����� 'HVLJQLQJ�6XVWDLQDEOH�&RPPXQLWLHV��0DVWHUV�'HJUHH�DW�� �

� � � � )ORULGD�$	0��8QLYHUVLW\¶V�6FKRRO�RI�$UFKLWHFWXUH

��5RXVH��0��$�� ����� 0DQ��LQ��1DWXUH��$�KDUPRQ\�RI�DUFKLWHFWXUH�DQG�VLWH��%�6��$UFK��

� � � � DW�WKH�8QLYHUVLW\�RI�&LQFLQQDWL�

��6WDQQDUG��6�� ����� 5H�7KLQN��$UFKLWHFWXUH�DQG�1DWXUH��7KHVLV��3URVSHFWXV�DW�&DO��

� � � � 3RO\�6DQ�/XLV�2ELVSR�$UFKLWHFWXUH�GHSDUWPHQW

��7XUQHU��/��� � ����� &OLPDWH�DQG�$UFKLWHFWXUH��+RQRXUV�0HWHRURORJ\�DW�)ORULGD�� �

� � � � 6WDWH�8QLYHUVLW\�

������1(:6�3$3(5�$57,&/(6

��-HQVHQ��'� � ����� 6LQJLQJ�WR�WKH�'DZQ��7KH�6XQ��0D\���� � � � �

� � � KWWS���ZZZ�WKHVXQPDJD]LQH�RUJ��$FFHVVHG����$XJXVW������

���'2&80(175,(6�

��&ODUN��7� � ����� ,Q�WKH�0LQG�RI�WKH�$UFKLWHFW��$XVWUDOLDQ�%URDGFDVWLQJ�� � �

� � � � &RUSRUDWLRQ���$XVWUDOLD

��&RQQRUV��1��DQG�&RQQHUV������7KH���WK�+RXU��:DUQHU�%URV��3HWHUVRQ��/���'LUHFWRUV�����

� � � � (QWHUWDLQPHQW�,QF��86$
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���/(&785(6�

��3URI��$GHED\R��$� ����� 8QSODQQHG�7UDGLWLRQDO�8UEDQ�6HWWOHPHQWV�����)HEUXDU\��� �

� � � � 8QLYHUVLW\�RI�.ZD=XOX�1DWDO��$UFKLWHFWXUDO�'HSW�

���,17(59,(:6�

��$QGUHZ�-DFREV��&RPPXQLFDWLRQV�2I¿�FHU�DW�.LUVWHQERVFK�*DUGHQV��LQWHUYLHZHG�E\�.��� �

5R\DO����$SULO�������&DSH�7RZQ

��)LRQD�0DF.D\��6HQLRU�6FLHQWLVW�RI�WKH�2FHDQRJUDSKLF�5HVHDUFK�,QVWLWXWH��LQWHUYLHZHG�E\����

.��5R\DO����0D\�������'XUEDQ

��+HLGL�.LOLDQ��&RXUVH�&R�RUGLQDWRU�DW�WKH�6HD�:RUOG�(GXFDWLRQ�&HQWUH��LQWHUYLHZHG�E\�.���

5R\DO����$SULO�������'XUEDQ

��-XLOLDQ�5RPDQ��6LWH�&R�RUGLQDWRU�DW�WKH�%3�EXLOGLQJ��LQWHUYLHZHG�E\�.��5R\DO����-DQXDU\�

������&DSH�7RZQ

��1LFFL�'HDGULFKV��(QYLURQPHQWDO�GLUHFWRU��)XWXUH�:RUNV��LQWHUYLHZHG�E\�.��5R\DO����

0DUFK�������'XUEDQ

��,DQ�3RUWHU��0DQDJHU�RI�WKH�HFRWRXULVP�GLYLVLRQ��(]HPYHOR�.=1�:LOGOLIH��LQWHUYLHZHG�E\�

.��5R\DO����0D\�0DUFK�������'XUEDQ
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/LVW�RI�)LJXUHV

&KDSWHU����7KHRULHV

)LJ�������� .XURNDZD�����������

)LJ�������� 2OJ\D\����������

)LJ�������� 2OJ\D\����������

)LJ�������� ZHDWKHUUHSRUWV�FRP������

)LJ�������� DEVROXWHDVWURQRP\�FRP������*RHWKHDQXP�DEVROXWHDVWURQRP\�FRP�� �

� � �$FFHVVHG����0D\������

)LJ�������� $UFKLWHFWXUH�:HHN������7KH�$UFKLWHFWXUH�:HHN�*UHDW�%XLOGLQJV�� � �

� � &ROOHFWLRQ��JUHDW�EXLOGLQJV�RQOLQH�FRP��$FFHVVHG����0D\������

)LJ�������� *ODQFH\��-��������7KH�6WRUH\�RI�$UFKLWHFWXUH��'RUOLQJ�.LQGHUVOH\��� � �

� � /RQGRQ��3J����

)LJ�������� DEVROXWHDVWURQRP\�FRP������*RHWKHDQXP�DEVROXWHDVWURQRP\�FRP�� �

� � �$FFHVVHG����0D\������

)LJ�������� &RVWDQWLQR����������

)LJ�������� &RVWDQWLQR����������

)LJ�������� /H�&RUEXVLHU������/H�&RUEXVLHU��0\�:RUN��7KH�$UFKLWHFWXUDO�3UHVV��� �

� � /RQGRQ�SDJH�����

)LJ�������� 'HQ\HU����������

)LJ�������� H7KHNZLQL�0XQLFLSDOLW\���������

)LJ�������� 6DVVL����������

�)LJ�������� 6DVVL����������

&KDSWHU����/LWHUDWXUH�5HYLHZ

)LJ��������� �/DXEHU����������

)LJ��������� 'HQ\HU�����������

)LJ��������� 'HQ\HU����������

)LJ��������� /DXEHU����������

)LJ��������� /DXEHU����������

)LJ��������� /DXEHU����������

)LJ��������� 2OLYHU����������

)LJ��������� /DXEHU����������

)LJ��������� /DXEHU����������
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)LJ��������� /DXEHU����������

)LJ��������� /DXEHU����������

)LJ��������� /DXEHU����������

)LJ��������� 2OLYHU�����������

)LJ��������� 'HQ\HU�����������

)LJ��������� +\GH�����������

)LJ��������� +\GH�����������

)LJ��������� +\GH�����������

)LJ��������� 'HQ\HU����������

)LJ��������� 2OLYHU�����������

)LJ��������� 2OLYHU�����������

)LJ�������� 7KH�6N\VFUDSHU�0XVHXP�������7KH�6HDJUDP�%XLOGLQJ��� � � �

� � KWWS���ZZZ�VN\VFUDSHU�RUJ���$FFHVVHG����)HE������

)LJ�������� .QHYLWW�����������

)LJ�������� *ODQFH\��-��������7KH�6WRUH\�RI�$UFKLWHFWXUH��'RUOLQJ�.LQGHUVOH\��� � �

� � /RQGRQ��3J����

)LJ��������� 0HQLQ�����������

)LJ��������� 0HQLQ����������

)LJ�������� 0HQLQ����������

)LJ��������� :HVWRQ����������

)LJ��������� 0HQLQ�����������

)LJ��������� :HVWRQ�����������

)LJ��������� *ODQFH\��-��������7KH�6WRUH\�RI�$UFKLWHFWXUH��'RUOLQJ�.LQGHUVOH\��� � �

� � /RQGRQ��3J����

)LJ��������� 0HQLQ�����������

)LJ��������� :HVWRQ����������

)LJ��������� :HVWRQ����������

)LJ��������� 0HQLQ����������

)LJ��������� :HVWRQ�����������

)LJ��������� 0HQLQ����������

)LJ��������� :HVWRQ�����������

)LJ��������� :HVWRQ����������

)LJ��������� :HVWRQ�����������

)LJ��������� :HVWRQ�����������
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)LJ��������� &RVWDQWLQR����������

)LJ��������� 1DWLRQDO�&URVV�7DON�������7KH�)UDQN�/OR\G�:ULJKW�6FKRRO�RI�$UFKLWHFWXUH�� �

� � KWWS���ZZZ��KLJKHUHGXFDWLRQ�RUJ��$FFHVVHG����$XJ����

)LJ��������� &ROYLQ������)UDQN�/OR\G�:ULJKW�KWWS���ZZZ�P\JOLIH�RUJ��$FFHVVHG����)HE�� �

� � �����

)LJ��������� $UFKLWHFWXUH�:HHN������7KH�$UFKLWHFWXUH�:HHN�*UHDW�%XLOGLQJV�� � �

� � &ROOHFWLRQ��KWWS���ZZZ�JUHDWEXLOGLQJV�FRP���$FFHVVHG����)HE������

&KDSWHU����3UHFHGHQW�6WXG\

)LJ�������� &LW\�RI�0HOYLOOH

)LJ�������� DXWKRU

)LJ�������� 6DVVL�����������

)LJ�������� 6DVVL�����������

)LJ�������� (QHUJ\�6DYLQJ�7UXVW

)LJ�������� DXWKRU

)LJ�������� (QHUJ\�6DYLQJ�7UXVW

)LJ�������� 6DVVL�����������

)LJ�������� (QHUJ\�6DYLQJ�7UXVW

)LJ��������� 6DVVL�����������

)LJ��������� 0RVNRZ��������FRYHU

)LJ��������� DXWKRU

)LJ��������� 0RVNRZ����������

)LJ��������� 0RVNRZ����������

)LJ��������� $PHULFDQ�,QVWLWXWH�RI�$UFKLWHFWV���������

)LJ��������� &LW\�RI�0HOERXUQH��QR�GDWH

)LJ��������� DXWKRU�

)LJ��������� &LW\�RI�0HOERXUQH��QR�GDWH

)LJ��������� &LW\�RI�0HOERXUQH��QR�GDWH
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