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+LJKZD\V�FRQVWUXFWLRQ�DFURVV�WKH�NDUVW�DUHDV�RI�6:�6ORYHQLD�XQFRYHUHG�DW�OHDVW�WKUHH�WLPHV�PRUH�FDYHV�WKDQ�KDG
EHHQ� NQRZQ� SULRU� WR� WKHLU� FRQVWUXFWLRQ�� 6XGGHQ� FROODSVHV� GXULQJ� KLJKZD\V� FRQVWUXFWLRQ� ZHUH� GRFXPHQWHG�� ZLWK
VRPH� SUDFWLFDO� VROXWLRQV� GLVFXVVHG� DQG� SURSRVHG� E\� NDUVWRORJLVWV� DQG� FRQVWUXFWRUV�� %HVLGH� GHQXGHG� FDYHV�� PDQ\
RWKHU�QHZ�FDYHV��PRVWO\�VKDIWV��ZHUH�GLVFRYHUHG�GXULQJ�WKH�FRQVWUXFWLRQ�RI�KLJKZD\V�LQ�6:�6ORYHQLD��:H�KDYH�RQO\
IHZ�GRFXPHQWHG�H[DPSOHV�RI�VXGGHQ�FROODSVHV�DORQJ�KLJKZD\V�WKDW�KDYH�EHHQ�RSHQHG�WR�WUDIILF�IRU�DOPRVW����\HDUV�
,Q�WKLV�VHQVH��WKH�KLJKZD\V�LQ�6:�6ORYHQLD�DUH�VWDEOH�DQG�KDYH�SRVHG�QR�JUHDW�ULVN�IRU�NDUVW�JHRKD]DUGV�VR�IDU��+RZ�
HYHU��UHJXODU�PRQLWRULQJ�RI�KLJKZD\�VWDELOLW\��HVSHFLDOO\�LQ�VXSSRVHG�ZHDNHU�SODFHV��UHPHGLDWHG�VKDIWV�GLUHFWO\�XQGHU
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&RQ�OD�FRVWUX]LRQH�GL�DXWRVWUDGH�QHOO¢DUHD�FDUVLFD�GHOOD�6ORYHQLD�VXG�RFFLGHQWDOH�LO�QXPHUR�GL�JURWWH�VFRSHUWH�VL�o
DOPHQR� WULSOLFDWR�� ,PSURYYLVL� FROODVVL� DYYHQXWL� GXUDQWH� OD� FRVWUX]LRQH� VRQR� VWDWL� GRFXPHQWDWL� HG� DOFXQH� VROX]LRQL
SUDWLFKH� VRQR� VWDWH� DSSOLFDWH� GD� FDUVRORJL� H� FRVWUXWWRUL�� 'XUDQWH� OD� FRVWUX]LRQH� GL� DXWRVWUDGH� QHOOD� 6ORYHQLD� VXG�
RFFLGHQWDOH�VRQR�VWDWL�ULWURYDWL��ROWUH�DOOH�JURWWH�GHQXGDWH��DQFKH�DOWUL�WLSL�GL�JURWWH��VRSUDWWXWWR�D�VWUDSLRPER��9LVWR�FKH
LO�QXPHUR�GHL�FDVL�GL�FROODVVL�LPSURYYLVL�GL�DXWRVWUDGH��LQ�XVR�GD�TXDVL����DQQL��o�PLQLPR��JOL�DXWRUL�FRQFOXGRQR�FKH
OH�DXWRVWUDGH�GHOOD�6ORYHQLD�VXG�RFFLGHQWDOH�VRQR�VWDELOL�H�VLFXUH�H�QRQ�UDSSUHVHQWDQR�JUDQGL�ULVFKL�SHU�L�JHR�SHULFROL
FDUVLFL��,Q�RJQL�FDVR�o�FRQVLJOLDELOH�FKH�OD�VWDELOLWi�GHOOH�DXWRVWUDGH�YHQJD�PRQLWRUDWD�UHJRODUPHQWH��VRSUDWWXWWR�QHOOH
DUHH�LQVWDELOL��TXDOL�SR]]L�ULVDQDWL�VRWWRVWDQWL�OH�DXWRVWUDGH�

3DUROH�FKLDYH��FRVWUX]LRQH�DXWRVWUDGH��JURWWH��FDUVR��JHR�SHULFROR��6ORYHQLD
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)HZ�GHFDGHV�RI�KLJKZD\�FRQVWUXFWLRQ�LQ�WKH�6ORYHQH
NDUVW�DUHDV�LV�XVHIXO�QRW�RQO\�IRU�D�EHWWHU�WUDIILF�VROXWLRQ�
EXW�IRU�QHZ�VFLHQWLILF�GDWD�RQ�NDUVWRORJ\�DQG�VSHOHRORJ\
DV� ZHOO�� %HVLGHV� WHFKQLFDO� VROXWLRQV� IRU� DSSOLHG� NDUVW
SUREOHPV� LQ� KLJKZD\� FRQVWUXFWLRQ�� D� ELJ� VWHS� LQ� WKHR�
UHWLFDO�DSSURDFK�LQ�NDUVW�JHRPRUSKRORJ\�ZDV�DOVR�PDGH�
0DQ\� GHQXGHG� FDYHV� ZHUH� GLVFRYHUHG� �)LJ�� ��� UHSUH�
VHQWLQJ� ROG� KRUL]RQWDO� FDYH� SDVVDJHV� ILOOHG� ZLWK� FDYH
VHGLPHQWV��.QH]�	�ÉHEHOD��������0LKHYF��������0LKHYF
HW�DO���������ÉHEHOD��������0LKHYF��������.QH]�	�6ODEH�
�������'XH�WR�WKH�SURFHVVHV�RI�WHFWRQLF�XSOLIWLQJ��HURVLRQ
DQG� FRUURVLRQ�� WKH\� KDYH� ORVW� WKHLU� URRIV�� ,Q� WKH� SDVW�
VXFK� NDUVW� IHDWXUHV� ZHUH� GHVFULEHG� DV� GROLQHV� RU� NDUVW
GHSUHVVLRQV� ILOOHG� ZLWK� UHPDLQV� RI� ROG� VXUIDFH� VWUHDP
VHGLPHQWV��%XW�PDQ\�GROLQHV� DUH� LQ� IDFW� UHPDLQV�RI�ROG
GHQXGHG�FDYHV��2QH�WKLUG�RI�DOO�GROLQHV�LQ�6ORYHQH�.UDV
DUH�VXSSRVHG�WR�EH�UHPDLQV�RI�ROG�FDYHV��0LKHYF��������

$� KRUL]RQWDO� NDUVW� GHSUHVVLRQ� ILOOHG� ZLWK� VDQGVWRQH
SHEEOHV�DQG�FDYH�VHGLPHQWV�WKDW�ZHUH�GLVFRYHUHG�GXULQJ
WKH�FRQVWUXFWLRQ�RI�'LYDáD�'DQH�KLJKZD\�ZDV� WKH� ILUVW
GHQXGHG� FDYH� VWXGLHG� LQ� GHWDLO� �.QH]� 	� ÉHEHOD�� �����
ÉHEHOD� 	� 0LKHYF�� ������ 0LKHYF�� ������ ������� )ORZ�
VWRQH�GHSRVLWLRQV�RQ�RULJLQDO�FDYH�SDVVDJH�ZDOO�DQG�RYHU
FDYH� VHGLPHQWV�SURYHG� WKDW� WKLV�ZDV�DQ� ROG� NDUVW� FDYH�
DQG�QRW�D�VXUIDFH�VWUHDP�YDOOH\�

%HVLGHV� GHQXGHG� FDYHV�� PDQ\� QHZ� FDYHV� ZHUH
RSHQHG� GXULQJ� WKH� KLJKZD\� FRQVWUXFWLRQ� LQ� 6:� 6ORYH�
QLD�� 6LQFH� ������PRUH� WKDQ� ���� QHZ� FDYHV� KDYH� EHHQ
GLVFRYHUHG�LQ�WKH�FRXUVH�RI�EXLOGLQJ�VRPH����NP�RI�QHZ
KLJKZD\V��.QH]�HW�DO���������.QH]�	�6ODEH���������6RPH
RI�WKHP�RSHQHG�DV�FROODSVHV�GXULQJ�WKH�FRQVWUXFWLRQ�� ,Q
WKLV� VHQVH�� WKH� TXHVWLRQ� DERXW� FDYHV� DV� SRVVLEOH� NDUVW
JHRKD]DUGV�RQ�6ORYHQH�KLJKZD\V�ZDV�XQYHLOHG��$�JHR�
KD]DUG� FDQ�EH� GHILQHG� DV� D� JHRORJLFDO� VWDWH� WKDW� UHSUH�
VHQWV�RU�KDV�WKH�SRWHQWLDO�WR�GHYHORS�IXUWKHU�LQWR�D�VLWXD�
WLRQ� OHDGLQJ� WR� GDPDJH� RU� XQFRQWUROOHG� ULVN� �KWWS��
�HQ�ZLNLSHGLD�RUJ�ZLNL�*HRKD]DUG��

,Q� WKH� 6ORYHQH� NDUVW� DUHDV� JHQHUDOO\�� QRW� RQO\� RQ
KLJKZD\V��WKHUH�DUH�VRPH�H[DPSOHV�RI�FROODSVHV��EXW�QRW
DV�PDQ\�DV�RQ�J\SVXP�NDUVW��&RRSHU��������)XOHLKDQ�HW
DO���������RU�NDUVW�DUHDV�ZKHUH�JURXQG�ZDWHU�SXPSLQJ�LV
FDXVLQJ� VXGGHQ� VXEVLGHQFHV�� VXFK� DV� LQ� VRXWKHUQ� DQG
VRXWKHDVWHUQ�86$��/HDNH���������*RVSRGDULá��������GH�
VFULEHG� D� VXGGHQ� VLQNKROH� FROODSVH� DW� 7RPDM� LQ� .UDV�
ZKLFK�FDXVHG�GHVWUXFWLRQ�RI�WKH�KRXVH�DV�LW�ZDV�IRXQGHG
RQ�NDUVW�FDYLW\�ILOOHG�E\�WKH�VHGLPHQWV��)UHTXHQW�DUH�WKH
FROODSVHV� GXH� WR� KXPDQ� LQWHUYHQWLRQV� RQ� WKH� NDUVW� VXU�
IDFH��:KLOH�EODVWLQJ�WKH�FHVV�SRRO�IRU�D�KRXVH�DW�.R]LQD�
��P� WKLFN� URRI� RI� D� ELJ� XQGHUJURXQG� FKDPEHU� �+DELá�
������VXGGHQO\�FROODSVHG��'XULQJ�WKH�URDG�FRQVWUXFWLRQ
EHWZHHQ� 'LYDáD� DQG� .RSHU�� WKUHH� PDMRU� SRWKROHV� DS�
SHDUHG�� 7KH� GHHSHVW� SRWKROH� ZDV� ��� P� GHHS�� +XJH
FDYHV� ZHUH� PHW� DW� WKH� FRQVWUXFWLRQ� RI� WKH� URDG� QHDU
6HÌDQD��+DELá��������

)LJ�����'HQXGHG�FDYH�ZLWK�SDUWO\�UHPRYHG�VHGLPHQWV�RQ
'LYDàD�.R]LQD� KLJKZD\�� $XJXVW� ������ �3KRWR�� 6�� ÈH�
EHOD�
6O�����'HQXGLUDQD�MDPD�]�GHOQR�RGVWUDQMHQLPL�VHGLPHQW
QD�DYWRFHVWL�'LYDàD�.R]LQD��DYJXVW������� �)RWR��6��ÈH�
EHOD�

:KLOH� EXLOGLQJ� DERXW� ���� NP� RI� KLJKZD\V� ������
������LQ�WKH�&URDWLDQ�NDUVW�UHJLRQ��RYHU�����FDYHUQV�ZHUH
GLVFRYHUHG��0RVW�RI�WKHP���������DUH�YHUWLFDO�VSHOHRORJL�
FDO� VWUXFWXUHV��ZKLOH�������DUH�KRUL]RQWDO� VSHOHRORJLFDO
VWUXFWXUHV��7KH�GHHSHVW�FDYH�UHDFKHV������P��ZKHUHDV�WKH
ORQJHVW�FDYH�LV�NQRZQ�WR�KDYH�������P�RI�SDVVDJHV��FDY�
HUQ�LQ�WKH�8áND�WXQQHO����.DYHUQD�X�WXQHOX�6YHWL�5RN��ZDV
GLVFRYHUHG� LQ� WKH� OHIW�VLGH� 6YHWL� 5RN� WXQQHO�� DQG� KDV
������ P� RI� FKDQQHOV�� 7KH� FDYH� ZDV� VXEMHFWHG� WR
VSHOHRORJLFDO� LQYHVWLJDWLRQV� DQG� WRSRJUDSKLF� VXUYH\V�
7KH� SUHSDUDWLRQ� RI� FDYHUQ� UHPHGLDWLRQ� GHVLJQ� VROXWLRQV
ZDV�JUHDWO\�IDFLOLWDWHG�E\�VSHOHRORJLFDO� LQYHVWLJDWLRQV��$W
VRPH�SRLQWV�� WKH� URDGZD\� URXWH�KDG� WR� EH� SDUWO\�PRGL�
ILHG��EXW� WKH�JURXQGZDWHU� IORZ�SDWWHUQV��GLVFRYHUHG�GXU�
LQJ� VSHOHRORJLFDO� LQYHVWLJDWLRQV�� KDYH� LQ� QR� FDVH� EHHQ
DOWHUHG��*DUDÊLß���������,Q�1RYHPEHU�������DQ�DFFHVV�WR
D�YHU\�ELJ�FDYH��DOPRVW���NP�ORQJ�DQG�DERXW�����P�GHHS�
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QDPHG��*URWWD� ,PSRVVLELOH��ZDV� IRXQG�QHDU�7ULHVWH� �&DW�
WLQDUD�� LQ� ,WDO\� GXULQJ� WXQQHO� FRQVWUXFWLRQ� �7RUHOOL� 	
*XLGL���������7KH�FDYH�LV�SUHVHUYHG�DQG�WXQQHO�FRQVWUXF�
WLRQ�ZRUNV�FRQVLGHUHG�DOO�VDIHW\�UHTXLUHPHQWV�

+LJKZD\�FRQVWUXFWLRQ�DFURVV� NDUVW� DUHDV� LQ� 6:�6OR�
YHQLD�DV�ZHOO�DV�LQ�&URDWLD�DQG�,WDO\�RSHQHG�PDQ\�QHZ
XQNQRZQ� FDYHV��:KHQ� WKH� XSSHU� SDUW� RI� WKH� NDUVW� VXU�
IDFH� ������P�� LV� UHPRYHG�� HSLNDUVW� VKRZV� LW� XSSHUPRVW
FKDUDFWHULVWLFV� ZLWK� VLJQLILFDQW� LQFUHDVH� RI� HQWUDQFHV� WR
XQNQRZQ� FDYHV�� ,Q� WKLV� SDSHU�� VHOHFWHG� FDYHV� VLWXDWHG
EHORZ�KLJKZD\V�LQ�6:�6ORYHQLD�DUH�SUHVHQWHG�DV�SRWHQ�
WLDO� NDUVW� JHRKD]DUGV�� 7KHUH� DUH� RQO\� IHZ� H[DPSOHV� RI
VXGGHQ� FROODSVHV� DORQJ� KLJKZD\V� ZKHQ� WKH\� KDYH� DO�
UHDG\� EHHQ� XVHG� IRU� WUDIILF�� ,Q� WKLV� VHQVH�� KLJKZD\V� LQ
6:�6ORYHQLD�DUH�YHU\�VWDEOH�VR�IDU�

7KH� VWXG\� ZDV� SHUIRUPHG� DV� SDUW� RI� WKH� SURMHFWV
VSRQVRUHG� E\� '$56� G�G�� �0RWRUZD\� &RPSDQ\� LQ� WKH
5HSXEOLF� RI� 6ORYHQLD�� DQG� ''&� VYHWRYDQMH� LQÌHQLULQJ
G�R�R�� �''&�&RQVXOWLQJ�	�(QJLQHHULQJ�/WG���DQG�DV�FRO�
ODERUDWLRQ�ZLWK�7KH�,QVWLWXWH�RI�WKH�5HSXEOLF�RI�6ORYHQLD
IRU�1DWXUH�&RQVHUYDWLRQ��UHJLRQDO�XQLW�1RYD�*RULFD�DQG
WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�DQG�6SDWLDO�3ODQQLQJ�

0(7+2'6

7R� XQGHUVWDQG� FDYHV� DV� SRWHQWLDO� NDUVW� JHRKD]DUGV�
GHWDLOHG� WRSRJUDSKLF� PDSV� RI� SUHYLRXVO\� NQRZQ� DQG
QHZO\�GLVFRYHUHG�FDYHV�DUH�QHFHVVDU\��DV�ZHOO�DV�GHWHU�
PLQDWLRQ� RI� WKH� SUHFLVH� SRVLWLRQ� RI� FDYH� HQWUDQFHV� UH�
JDUGLQJ� WKH� KLJKZD\� OLQHV�� 6RPH� NDUVWRORJLF� DQG� JHR�
PRUSKRORJLF� UHVHDUFK� KDG� EHHQ� FDUULHG� RXW� SULRU� WR
KLJKZD\�FRQVWUXFWLRQ�DQG�GXULQJ�WKH�FRQVWUXFWLRQ�LWVHOI�
,Q� WKLV� VHQVH�� WKH� LGHD� RI� ZKDW� FRXOG� EH� IRXQG� VRPH
PHWHUV� EHORZ� WKH� NDUVW� VXUIDFH� EHIRUH� DQG� GXULQJ� WKH
FRQVWUXFWLRQ� EHFDPH� FOHDUHU�� 7KH� IDFW� LV� WKDW� KLJKZD\
FRQVWUXFWLRQ� DFURVV� WKH� NDUVW� DUHDV� RI� 6:� 6ORYHQLD� XQ�
FRYHUHG�DW�OHDVW�WKUHH�WLPHV�PRUH�FDYHV�DV�NQRZQ�EHIRUH
WKH� FRQVWUXFWLRQ� �H[DPSOH� IURP� WKH� 'LYDáD�.R]LQD
KLJKZD\��� 6XGGHQ� FROODSVHV� GXULQJ� KLJKZD\� FRQVWUXF�
WLRQ�ZHUH�GRFXPHQWHG�DQG�VRPH�SUDFWLFDO�VROXWLRQV�GLV�
FXVVHG�EHWZHHQ�NDUVWRORJLVWV�DQG�FRQVWUXFWRUV��)RU�FRQ�
VWUXFWRUV� WKH� PDLQ� REMHFWLYHV� DUH� VDIH� DQG� VWDEOH� PH�
FKDQLFDO�SURSHUWLHV�RI�KLJKZD\V�� .DUVWRORJLVWV� DUH� ORRN�
LQJ�WR�SURWHFW�FDYHV�DQG�RWKHU�NDUVW�IHDWXUHV�DV�PXFK�DV
SRVVLEOH�� ,Q�VXFK�D�PDQQHU�� WHFKQLFDO� VROXWLRQV�VXLWDEOH
IRU�ERWK�SDUWQHUV�ZHUH�UHDOL]HG��.QH]�HW�DO���������

,Q�WKH�HYHQW�RI�QHZ�FDYLWLHV�EHLQJ�GLVFRYHUHG�GXULQJ
KLJKZD\�FRQVWUXFWLRQ��GULOOLQJ�KDV�WR�GHWHUPLQH�KD]DUGV
IRU�HYHQWXDO�FROODSVHV��+HUH��JHRUDGDU�UHVHDUFK��.QH]�	
6ODEH������D�� FDQ�EH�DQ� LPSRUWDQW�PHWKRG� IRU� LGHQWLIL�
FDWLRQ�RI�URDG�VXEVLGHQFH�

5(68/76�$1'�',6&866,21

,Q� 6:� 6ORYHQLD�� WKHUH� DUH� VRPH� URDGV� �'LYDáD�.R�
SHU�� DQG� KLJKZD\V� �9UKQLND�3RVWRMQD�� WKDW� KDYH� EHHQ

RSHQHG�WR�WUDIILF�IRU�IHZ�GHFDGHV��(YHQ�WKRXJK�XVHG�IRU
���RU����\HDUV��RQO\� IHZ�FROODSVHV�KDYH�EHHQ�UHSRUWHG�
7KH� URDGV� DFURVV� WKH� NDUVW� LQ� 6:� 6ORYHQLD� DUH� LQ� IDFW
YHU\� VWDEOH��0RUH�FROODSVHV�RFFXU�GXULQJ�KLJKZD\�FRQ�
VWUXFWLRQ�� ZKHQ� PRVWO\� DVVRFLDWHG� ZLWK� EODVWLQJ� RI
VWURQJO\� NDUVWLILHG� DUHDV�� ,Q� WKLV� ZD\�� PDQ\� QHZ� XQ�
NQRZQ� FDYHV� KDYH� EHHQ� GLVFRYHUHG�� %XW� ZLWK� FRUUHFW
UHPHGLDWLRQ� GHFLVLRQV�� WKH� SUREOHPV� DUH� VROYHG� DQG� VR
IDU� WKH� QHZ� KLJKZD\V� DFURVV� WKH� NDUVW� LQ� 6:� 6ORYHQLD
VKRZ�YHU\�JRRG�VWDELOLW\�

9UKQLND�3RVWRMQD�KLJKZD\�VHFWLRQ

'XULQJ� WKH� KLJKZD\� FRQVWUXFWLRQ� EHWZHHQ� 9UKQLND
DQG� 3RVWRMQD�� ��� FDYLWLHV� ��� FDYLWLHV�NP�� RQ� DYHUDJH�
ZLWKRXW� QDWXUDO� HQWUDQFHV� ZHUH� GLVFRYHUHG� �.UDQMF�
������� 7KH� DUHD� LV� EXLOW� RI� OLPHVWRQH�� GRORPLWH� DQG
GRORPLWLF�EUHFFLD��:KLOH�EXLOGLQJ�WKH�WKUHH�YLDGXFWV�RQ
WKH� 9UKQLND�3RVWRMQD� KLJKZD\�� WKH� SODQQHU� KDG� WR
FKDQJH�WKH�SURMHFWV�DQG�UHSODFH�WKH� IRXQGDWLRQV�GXH� WR
WKH�IDFW�WKDW�NDUVW�FDYHV�ZHUH�VLWXDWHG�MXVW�EHORZ��+DELá�
������

)LJ�� ��� 3RVLWLRQ� RI� VRPH� FDYHV� VLWXDWHG� EHORZ� RU� QHDU
KLJKZD\V�
6O�����3RORËDM�QHNDWHULK� MDP�� NL� OHËLMR� SRG� DYWRFHVWDPL
DOL�Y�QMLKRYL�EOLËLQL�
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1HDU�3RVWRMQD��DW� WKH�FRQWDFW�RI� OLPHVWRQH�DQG�QRQ�
FDUERQDWH� URFNV�� QRW� DOO� WKH� GHEULV� WKDW� SDUWO\� ILOOHG� XS
WKH� NDUVW� FDYH� ZDV� UHPRYHG� GXULQJ� WKH� KLJKZD\� FRQ�
VWUXFWLRQ�� 7KLV� IDFW� ODWHU� FDXVHG� WKH� VXEVLGHQFH� RI� WKH
URDGZD\��$IWHU�D�GHFDGH��WKH�URDG�ZDV�LQ�QHHG�RI�UHSDLU
DV�D�SDUW�RI�WKH�URDGZD\�FROODSVHG��,Q�������WZHQW\�RQH
\HDUV�DIWHU� WKH�URDG�ZDV�FRPSOHWHG�� WKH�FDYLW\�RI�DERXW
��� P�� RFFXUUHG� DW� 9HUG� QHDU� 9UKQLND�� 7KH� FDYH� HQ�
WUDQFH�RSHQHG�LQ�EHWZHHQ�WZR�KLJKZD\�OLQHV�GXH�WR�WKH
ORZHU�OD\HU�RI�JUDYHO�IDOOLQJ�LQWR�WKH�XQILOOHG�FDYH�EHORZ�

'LUHFWO\�XQGHU�WKH�9UKQLND�3RVWRMQD�KLJKZD\�����NP
ORQJ��FRQVWUXFWHG�LQ��������VRPH�YHU\�GHHS�VKDIWV�ZHUH
LQFOXGHG� LQ� WKH� KLJKZD\� FRQVWUXFWLRQ��0DQ\� VKDIWV� DUH
QR� ORQJHU� DFFHVVLEOH�� DV� WKH� KLJKZD\� UXQV� RYHU� WKHP
��%UH]QR�,,�SRG�ÌHOH]QLÊNR�SRVWDMR�3ODQLQD������P�GHHS��
$YDQ]RYD� -DPD� ����P� GHHS��� ÉNDQWORYR� %UH]QR� ���� P
GHHS���� 7KH�FDYH� SDVVDJH� RI�$YDQ]RYD� -DPD� LV� VLWXDWHG
GLUHFWO\� XQGHU� WKH� KLJKZD\� �)LJ�� ���� 7KH� FDYH� LV� ��� P
ORQJ�DQG����P�GHHS��5RRI� WKLFNQHVV� EHWZHHQ� WKH� FDYH
SDVVDJH�DQG�WKH�KLJKZD\�UDQJHV�IURP����WR����P��'XU�
LQJ� WKH� FRQVWUXFWLRQ�� WKH� RULJLQDO� HQWUDQFH� VKDIW� ZDV
ILOOHG�ZLWK�PDWHULDO�DQG�FRYHUHG�ZLWK�FRQFUHWH�SOXJ��7KH
HQWUDQFH� WR� -DPD� 0HGYHGQLFD� �)LJ�� ��� LV� VLWXDWHG� RQO\
VRPH� PHWHUV� WR� WKH� HDVW� IURP� WKH� 9UKQLND�3RVWRMQD
KLJKZD\�

-XVW� XQGHU� WKH� 9UKQLND�3RVWRMQD� KLJKZD\� DQG� WKH
UDLOURDG�QHDU�3ODQLQD� UDLOZD\�VWDWLRQ�� WKH�������P� ORQJ
DQG����P� GHHS� NDUVW� FDYH� /RJDUáHN� LV� VLWXDWHG� �*DPV�
������ �)LJ������2QH�RI� LWV� FROODSVH�FKDPEHUV� FDOOHG�3R�
GRUQD�'YRUDQD�LV�GLUHFWO\�XQGHU�WKH�HDVWHUQ�HGJH�RI� WKH
KLJKZD\� �)LJ�� ���� 7KH� URRI� WKLFNQHVV� EHWZHHQ� WKH� FDYH
DQG�WKH�VXUIDFH� LV����P��7KH�/RJDUáHN�FDYH� LV�RIWHQ�DI�
IHFWHG�E\�KLJK�ZDWHUV��3DUW�RI�WKH�FDYH�FDQ�VRPHWLPHV�EH
IORRGHG� DQG� LQDFFHVVLEOH�� 7KH� 3RGRUQD�'YRUDQD�� KRZ�
HYHU��LV�QHYHU�DIIHFWHG�E\�KLJK�IORRGV��&DYHUV�FODLP�WKDW
VRXQGV� RI� KLJKZD\� DQG� UDLOZD\� WUDIILF� FDQ� EH� KHDUG� LQ
WKH� FDYH�� %XW� ZH� GR� QRW� KDYH� DQ\� VROLG� HYLGHQFH� WKDW
VRPH� FROODSVH� EORFNV� LQ� WKH� 3RGRUQD� 'YRUDQD� KDYH
IDOOHQ�GRZQ�GXH�WR�KLJKZD\�WUDIILF�

'DQH�)HUQHWLÞL�KLJKZD\�VHFWLRQ

7ZR�WXQQHOV������DQG�����P�ORQJ��ZHUH�FRQVWUXFWHG
LQ�WKH�����NP�ORQJ�'DQH�)HUQHWLáL�KLJKZD\��)LJ������-XVW
DW�WKH�H[LW�RI�WKH�VRXWKHUQ�WXQQHO��D�ELJJHU���[���P��FDYH
RSHQHG� ZLWK� FROODSVH� GXH� WR� EODVWLQJ�� 7KH� FDYH� ZDV
ILOOHG� ZLWK� EORFN� PDWHULDO� DQG� SURWHFWHG� E\� FRQFUHWH
SODWH�� -XVW� EHWZHHQ� ERWK� WXQQHOV�� WZR� YHUWLFDO� VKDIWV� RI
XS� WR� ��� P� GHHS� ZHUH� GLVFRYHUHG�� 2QH� RI� WKHP� KDG
EHHQ�IRUPHG�DORQJ�D�ZHOO�H[SUHVVHG�IDXOW��)LJ�����

1HDU� WKH�KLJKZD\��D�����P�GHHS� VKDIW�ZDV� GLVFRY�
HUHG��7KH�HQWUDQFH�WR�WKH�FDYH�ZDV�LQ�D�GROLQH��ZKLFK�LV
XVHG�DV�FDWFKPHQW�DUHD�IRU�ZDVWH�ZDWHUV�IURP�WKH�KLJK�
ZD\�� 6SHFLDO� DUUDQJHPHQWV� IRU� WKH� SURWHFWLRQ� DJDLQVW
OHDNDJH�LQWR�WKH�FDYH�ZHUH�FDUULHG�RXW��6ODEH������D��

)LJ�� ��� 7DERU� WXQQHO�� /HJHQG�� ��  � KLJKZD\�� ��  � 7DERU
WXQQHO���� �VKDIW�RSHQHG�GXULQJ�KLJKZD\�FRQVWUXFWLRQ�
��  � FDYH� RSHQHG� GXULQJ� KLJKZD\� FRQVWUXFWLRQ�� ��  
VWULNH� DQG� GLS� GLUHFWLRQ� RI� EHGGLQJ�SODQHV�� ��  � VWULNH
DQG�GLS�GLUHFWLRQ�RI�IDXOW�]RQH�
6O�����3UHGRU�7DERU��/HJHQGD���� �DYWRFHVWD���� �SUHGRU
7DERU���� �EUH]QR��RGSUWR�PHG�JUDGLWYLMR�DYWRFHVWH���� 
MDPD��RGSUWD�PHG�JUDGLWYLMR�DYWRFHVWH���� �VPHU�YSDGD
LQ�YSDGQL�NRW�SODVWL���� �VPHU�YSDGD�LQ�YSDGQL�NRW�SUH�
ORPQH�FRQH�

'LYDÞD�.R]LQD�KLJKZD\�VHFWLRQ

:LWK� SUHOLPLQDU\� NDUVWRORJLF� DQG� JHRORJLF� ILHOG
VWXGLHV�RQ�WKH�����NP�ORQJ�SODQQHG�KLJKZD\����GHQXGHG
FDYHV� ZHUH� GHWHUPLQHG� �ÉHEHOD�� ������� 7KLV� ZDV� WKH
SURRI�WKDW�GHQXGHG�RU�URRIOHVV�FDYHV�FDQ�EH�GHWHUPLQHG
SULPDULO\� IURP�RULJLQDO�PRUSKRORJLFDO� VKDSH� RI� GHSUHV�
VLRQV�DQG�GROLQHV��'XULQJ�KLJKZD\�FRQVWUXFWLRQ����PRUH
GHQXGHG�FDYHV�ZHUH�RSHQHG�E\�FRQVWUXFWLRQ�ZRUNV�

%HVLGHV� GHQXGHG� FDYHV�� RWKHU� XQNQRZQ� VPDOOHU� RU
ELJJHU� FDYHV� ZHUH� DOVR� GHWHFWHG� GXULQJ� SUHOLPLQDU\
VWXGLHV��2Q�WKH�����NP�ORQJ�KLJKZD\����QHZ�FDYHV�ZHUH
IRXQG� DSDUW� IURP� WKH� �� DOUHDG\� NQRZQ� FDYHV� �.DWDVWHU
MDP�,=5.�=5&�6$=8���7KLV�PHDQV�WKDW�ZLWK�WKH�SUHOLPL�
QDU\�NDUVW� VWXGLHV�FDUULHG�RXW�EHIRUH� KLJKZD\� FRQVWUXF�
WLRQ�� ���� FDYHV� SHU� �� NP� RI� WKH� URDG�ZHUH� GHWHUPLQHG
�ÉHEHOD��������������

/DWHU� RQ�� GXULQJ� WKH� 'LYDáD�.R]LQD� KLJKZD\� FRQ�
VWUXFWLRQ�� ��� FDYHV� ZHUH� GLVFRYHUHG� DORQJ� WKH� ���� NP
ORQJ� KLJKZD\� �6ODEH�� ������ RU� ���� FDYHV� SHU� �� NP�
ZKLFK� LV� WKUHH� WLPHV�PRUH� WKDQ� GXULQJ� WKH� SUHOLPLQDU\
NDUVWRORJLF�VWXGLHV��7KH�HQWUDQFH�WR�-DPD�QDG�ÉNULQMDULFR
�)LJ�� ��� LV� VLWXDWHG� ��� P� :� IURP� WKH� 'LYDáD�.R]LQD
KLJKZD\� �ÉHEHOD�� ������� 7KH� FDYH� LV� ���� P� ORQJ� DQG
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����P� GHHS�� 7KH� WKLFNQHVV� RI� WKH� FDYH� URRI� XQGHU� WKH
KLJKZD\� LV� ��� P�� 7KH� KLJKZD\� RYHU� -DPD� QDG� ÉNULQ�
MDULFR�KDV�EHHQ�RSHQHG� WR� WUDIILF� VLQFH�������7KH�FDYH
KDV�GHYHORSHG� LQ� OLPHVWRQHV�RI� /LEXUQLDQ� IRUPDWLRQ� �.�
3F��� 7KH� HQWUDQFH� LV� VLWXDWHG� DW� ����P�� 7KH� KRUL]RQWDO
SDVVDJH� KDV� ULFK� IORZVWRQH� GHFRUDWLRQV� DQG� PDQ\� ROG
,WDOLDQ� LQVFULSWLRQV�� 7KH� FDYH� PDS� KDV� DOUHDG\� EHHQ
SXEOLVKHG�LQ�WKH�ERRN��,O�7LPDYR���%RHJDQ��������

%HWZHHQ�ÉNRFMDQVNH� -DPH�DQG�.DáQD� -DPD�� WKHUH� LV
DQ�XQNQRZQ�SDVVDJH�RI�WKH�ULYHU�5HND��ZKLFK�UXQV�DERXW
���� P� EHQHDWK� WKH� KLJKZD\�� ZKLFK� PHDQV� WKDW� WKH
WKLFNQHVV�RI�FDUERQDWH� URFNV�EHWZHHQ� WKH�FDYH�DQG� WKH
VXUIDFH� LV� DERXW� ���� P�� 'XULQJ� WKH� H[FDYDWLRQ� ZRUNV
FDUULHG� RXW� RQ� WKH� 'LYDáD�.R]LQD� KLJKZD\�� VPDOO� HQ�
WUDQFHV�WR�VKDIWV�ZHUH�GLVFRYHUHG�LQ�WKH�EDVH�RI�GROLQHV�
7KHVH�HQWUDQFHV�ZHUH�FRYHUHG�E\� ODUJH�EORFNV�DQG� IXU�
WKHU�UHLQIRUFHG�E\�FRQFUHWH��1H[W��D�OD\HU�RI�UXEEOH�ZDV
VSUHDG� RQ� WRS� DQG� FRQVROLGDWHG� E\� D� YLEUDWLRQ� UROOHU�
7KH�GHSWK�RI�WKH�GHHSHVW�VKDIW�WKDW�ZDV�WUHDWHG�LQ�VXFK�D
PDQQHU�ZDV����P��6ODEH������E��

7KH�.DVWHOHF�WXQQHO

,Q� RUGHU� WR� HVWLPDWH� WKH� GHJUHH� RI� NDUVWLILFDWLRQ� IRU
WKH�SODQQHG�.DVWHOHF�WXQQHO��SUHOLPLQDU\�NDUVWRORJLF�DQG
JHRORJLF� VWXGLHV� ZHUH� SUHIRUPHG�� :LWKLQ� WKH� VWXGLHG
DUHD��RQO\�WZR�FDYHV��%UH]QR�QD�ÉNUNORYLFL�DQG�8GRU�QD
ÉNUNORYLFL��KDG�EHHQ�NQRZQ�IURP�FDYH�UHJLVWHU� �.DWDVWHU
MDP� ,=5.� =5&� 6$=8��� 7KH� SRVLWLRQ� RI� %UH]QR� QD
ÉNUNORYLFL�ZDV�SUHFLVHO\�GHWHUPLQHG��7KH�HQWUDQFH�VKDIW
WKDW� LV� DERXW� ���P�GHHS�KDV� GHYHORSHG�ZLWKLQ�'LQDULF
�1:�6(�� DQG� FURVV�'LQDULF� �6:�1(�� RULHQWHG� ILVVXUHV�
$OYHROLQLG�QXPPXOLWLG� (RFHQH� OLPHVWRQH� GLSV� WRZDUGV
6(�IRU������L�H��LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�FDYH�SDVVDJH�
7KH�FDYH�LV�����P�ORQJ�DQG�����P�GHHS�

,Q� WKH�FDYH�8GRU�QD�ÉNUNORYLFL�� WZR� ILVVXUH�VHWV�SUH�
YDLO��RQH�LV�RI�(�:��WKH�DQRWKHU�RI�'LQDULF��1:�6(��RUL�
HQWDWLRQ��7KH�FDYH�KDV�WZR�HQWUDQFHV��2QH� LV� IURP�FRO�
ODSVH�GROLQH��ZKLOH�WKH�RWKHU�UHSUHVHQWV�VRPH���P�GHHS
VKDIW�� 7KH� FDYH� LV� ��� P� ORQJ� DQG� ��� P� GHHS�� 7KLFN�
EHGGHG� $OYHROLQLG�QXPPXOLWLG� (RFHQH� OLPHVWRQH� GLSV
WRZDUGV�1:�IRU������%HWZHHQ�%UH]QR�QD�ÉNUNORYLFL�DQG
8GRU� QD� ÉNUNORYLFL�� EHGGLQJ�SODQHV� DUH� IROGHG� LQWR� D
JHQWOH�DQWLFOLQH��DV�VKRZQ�RQ�WKH�FURVV�VHFWLRQ�LQ�)LJXUH
��

'XULQJ� WKH� H[FDYDWLRQ� RI� WKH� 1(� HQWUDQFH� WR� WKH
.DVWHOHF� WXQQHO�� VRPH� XQURRIHG� FDYHV�ZHUH� GLVFRYHUHG
�.QH]�	�6ODEH������������E���7KH�ELJJHVW�FDYH�KDG�D�GL�
DPHWHU�RI����[���P�DQG�ZDV� ILOOHG�ZLWK�FDYH�VHGLPHQWV
�)LJ������,QGLYLGXDO�SRUWLRQV�RI�WKH�FDYHV��ZKLFK�ZHUH�XQ�
URRIHG� DQG� UHVHPEOHG�GROLQHV��ZHUH� FOHDUO\� HYLGHQW� RQ
WKH�VXUIDFH�EHIRUH� WKH�FRQVWUXFWLRQ�ZRUN�EHJDQ��'XULQJ
WKH� H[FDYDWLRQ� RI� WKH� .DVWHOHF� WXQQHO�� WKH� ODUJHVW� FDYH
FRPSOH[� �/&�6����� ZDV� GLVFRYHUHG� LQ� WKH� WXQQHO� QHDU
WKH�FDYH�%UH]QR�QD�ÉNUNORYLFL��)LJ������,Q�WKH�WXQQHO��WKUHH

)LJ�� ���.DVWHOHF� WXQQHO��&URVV�VHFWLRQ� KHLJKW� LV� ��WLPHV
HQODUJHG��/HJHQG���� �(RFHQH�IO\VFK���� �(RFHQH�DOYHR�
OLQLG�QXPPXOLWLG� OLPHVWRQH�� �� � FDYH�JURXQG�SODQ� DQG
FDYH� FURVV�VHFWLRQ�� ��EODFN� SRLQW�  � URFN� VKHOWHU�� %�
3RGPRO��&�$FLMHY�VSRGPRO����EODFN�VWDU� �SRVLWLRQ� �$�
RI� DQ� ROG� FDYH� ILOOHG� ZLWK� VHGLPHQWV� LQ� )LJXUH� ��� ��  
.DVWHOHF�WXQQHO�
6O�����3UHGRU�.DVWHOHF��9LÉLQD�SUHàQHJD�SURILOD�MH��[�SR�
YLÉDQD��/HJHQGD���� �HRFHQVNL� IOLÉ���� �HRFHQVNL�DOYHR�
OLQVNR�QXPXOLWQL� DSQHQHF�� ��  � WORULV� MDPH� LQ� SUHàQL
SURILO�MDPH����àUQD�SLND� �VSRGPRO��%�3RGPRO��&�$FLMHY
VSRGPRO�� ��àUQD� ]YH]GD�  � SRORËDM� �$�� VWDUH� MDPH�
]DSROQMHQH�V�VHGLPHQWL�QD�6OLNL������ �SUHGRU�.DVWHOHF�

PDMRU� SDVVDJHV� WKDW�ZHUH� QRW� LQWHUFRQQHFWHG�ZHUH� GLV�
FRYHUHG��EXW�LQ�VSHOHRJHQHWLFDO�YLHZ�WKH\�DUH�SDUW�RI�WKH
VDPH�FDYH�FRPSOH[��7KH�GLS�DQJOH�RI�WKH�OLPHVWRQH�OD\�
HUV� LV� ������� WRZDUGV� WKH�ZHVW�� 7KH� FDYH� SDVVDJHV� IRO�
ORZ��LQ�JHQHUDO��WKH�GLS�RI�WKH�OD\HU�ZLWK�D�GHFOLQDWLRQ�RI
����� 0RUH� SRZHUIXO� WHFWRQLF� ]RQHV� KDYH� 'LQDULF� DQG
FURVV�'LQDULF� RULHQWDWLRQV� DQG� DQ� DOPRVW� QRUWK�VRXWK
RULHQWDWLRQ��&ROODSVHG�]RQHV�SUHGRPLQDWH��&KLPQH\V� LQ
WKH�FDYH��ZKLFK�UHDFK�XS�WR����P�LQ�KHLJKW��XVXDOO\�IRO�
ORZ�WKH�WHFWRQLF�]RQHV�

$OO� IRXU� FDYHV� �%UH]QR� QD� ÉNUNORYLFL�� 8GRU� QD
ÉNUNORYLFL��WKH�FDYH�LQ�WKH�OHIW�SLSH�RI�WKH�.DVWHOHF�WXQQHO
/&�6����� DQG� WKH� ROG�FDYH� ILOOHG�ZLWK� VHGLPHQWV� DW� WKH
1(�HQWUDQFH�WR�WKH�.DVWHOHF�WXQQHO�LQ�)LJXUH����IRUPHG�LQ
(RFHQH� $OYHROLQLG�QXPPXOLWLF� OLPHVWRQH�� $OWKRXJK
%UH]QR�QD�ÉNUNORYLFL�DQG�WKH�FDYH�LQ�WKH�OHIW�SLSH�RI�WKH
.DVWHOHF� WXQQHO� /&�6���� DUH� QR� ORQJHU� FRQQHFWHG�
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)LJ�����&DYH�ILOOHG�ZLWK�VHGLPHQWV�DW�1(�HQWUDQFH�WR�WKH
.DVWHOHF�WXQQHO���3KRWR��6��ÈHEHOD�
6O�����-DPD��]DSROQMHQD�V�VHGLPHQWL�QD�69�VWUDQL�YKRGD�Y
SUHGRU�.DVWHOHF���)RWR��6��ÈHEHOD�

VSHOHRJHQHWLFDOO\�WKH\�DUH�SDUW�RI�WKH�VDPH�FDYH�V\VWHP�
'LIIHUHQW�SDVVDJHV�RI�WKH�FDYH�V\VWHP�/&�6����DUH�WRGD\
DFFHVVLEOH� WKURXJK� FRQFUHWH� SLSHV� DQG� GRRU� HQWUDQFH
DFFHVVLEOH� IURP� WKH� .DVWHOHF� WXQQHO� �.QH]� 	� 6ODEH�
������

&21&/86,216

+LJKZD\V� LQ� 6:� 6ORYHQLD� UXQ� RYHU� WKH�ZHOO� GHYHO�
RSHG� NDUVW�� 7KHUH� DUH� QR� ELJJHU� EXLOGLQJ� SUREOHPV� EH�
FDXVH�WKH�URFN�LV�VROLG�HQRXJK�DQG�QRW�FRYHUHG�E\�WKLFN
VHGLPHQWV�� 6RPH� SUREOHPV� GXULQJ� WKH� FRQVWUXFWLRQ� DUH
FRQQHFWHG�ZLWK�NDUVW�GHSUHVVLRQV� DQG�FDYHV��ZKLFK�DUH
ILOOHG�E\�WKH�VHGLPHQWV�KDYLQJ�SRRU�PHFKDQLFDO�SURSHU�
WLHV��.QH]�	�6ODEH���������7KH\�PD\�EH�GHWHFWHG�E\�SUH�
OLPLQDU\�NDUVWRORJLF�DQG�JHRORJLF�UHVHDUFK�SULRU�WR�URDG
FRQVWUXFWLRQ��EXW�PRVW�RI�WKHP�DUH�GLVFRYHUHG�GXULQJ�WKH
HDUWKZRUNV�RQO\�

)LJ�����'ROLQH�UHPHGLDWLRQ�RQ�'LYDàD�.R]LQD�KLJKZD\�
HDUO\�VSULQJ��������3KRWR��6��ÈHEHOD�
6O�����6DQDFLMD�YUWDàH�QD�DYWRFHVWL�'LYDàD�.R]LQD��]JRG�
QMD�SRPODG��������)RWR��6��ÈHEHOD�

)LJ�����8QNQRZQ�FDYH�RSHQHG�RQ�'LYDàD�.R]LQD�KLJK�
ZD\��HDUO\�VSULQJ��������3KRWR��6��ÈHEHOD�
6O�� ��� 1H]QDQD� MDPD�� NL� VH� MH� RGSUOD� QD� DYWRFHVWL� 'L�
YDàD�.R]LQD��]JRGQMD�SRPODG��������)RWR��6��ÈHEHOD�
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7KH�NDUVW� IHDWXUHV�ZLWKLQ� WKH�URDG�FRQVWUXFWLRQ�PXVW
EH� VXLWDEO\� WUHDWHG�� )URP� WKH� GROLQHV� DQG� WKH� FDYHV� DOO
VHGLPHQWV�DUH� UHPRYHG�DQG� WKH�ERWWRP� LV� ILOOHG�E\�FDU�
ERQDWH�UXEEOH��ODWHU�JURXWHG�E\�WKH�FRQFUHWH��)LJ������7KH
H[SHULHQFH�DFTXLUHG�GXULQJ�SUHYLRXV�KLJKZD\�FRQVWUXF�
WLRQV��ZKHQ�WKH�WUHDWPHQW�ZDV�VLPLODU��LQGLFDWH�JRRG�UH�
VXOWV�

$OPRVW� ��� \HDUV� RI� H[SHULHQFH�ZLWK� VWXGLHV� RI� NDUVW
VXUIDFH�DQG�XQGHUJURXQG�IHDWXUHV�DFURVV�6:�6ORYHQLD�DUH
VKRZLQJ�JRRG�PHFKDQLFDO� VWDELOLW\�RI�KLJKZD\V� �.UDQMF�
������.UDQMF�HW�DO���������.QH]�HW�DO����������6RPH�FRO�
ODSVHV�RFFXUUHG�QHDU�RU�EHWZHHQ�KLJKZD\� OLQHV��2Q� WKH
RWKHU�KDQG��RQ�KLJKZD\V��ZKLFK�DUH�VWLOO�XQGHU�FRQVWUXF�
WLRQ��FROODSVHV��)LJ�����RFFXU�HYHQ�GXULQJ�WKH�ODVW�FRQVROL�
GDWLRQ�RI�JUDYHO�URDGZD\�E\�YLEUDWLRQ�UROOHUV�

2Q� RXU� KLJKZD\V�� ZH� KDYH� MXVW� VRPH� H[DPSOHV� RI
FDYH�RU�GROLQH�FROODSVHV� LQ�WKH�SHULRG�ZKHQ�D�KLJKZD\
KDV�EHHQ�RSHQHG�WR�WUDIILF�IRU�VHYHUDO�\HDUV��0RVW�FDXVHV
DUH�GXH�WR�PLVWDNHV�LQ�FRQVWUXFWLRQ�RU�RZLQJ�WR�LQFRUUHFW
ZDVK� RXW� RI� VHGLPHQWV� DORQJ� KLJKZD\V�� 7KH� .DUVW� 5H�
VHDUFK� ,QVWLWXWH� =5&� 6$=8� PDNHV� GHWDLOHG� FDYH� PDSV
ZLWK�VSHFLDO�UHJDUG�WR�WKLFNQHVV�RI�FDYH�URRI�DQG�VWDELOLW\
RI�QHZO\�RSHQHG�FDYHV��6R�IDU��WKH�JRRG�VWDELOLW\�RQ�6OR�
YHQH�KLJKZD\V�LV�SUREDEO\�DOVR�FRQQHFWHG�ZLWK�WKH�IDFW
WKDW�WKH�NDUVW�RI�6:�6ORYHQLD�LV�QRW�FRYHUHG�ZLWK�WKLFNHU
VHGLPHQWV�RU�VRLO��+RZHYHU��UHJXODU�PRQLWRULQJ�RI�KLJK�
ZD\� VWDELOLW\�� HVSHFLDOO\� DW� VXSSRVHG� ZHDNHU� SODFHV
�UHPHGLDWHG� VKDIWV� GLUHFWO\� XQGHU� KLJKZD\��� LV� UHFRP�
PHQGHG�

-$0(�.27�02Ë1(�.5$É.(�*(2�1(9$51267,�1$�$972&(67$+�9�-=�6/29(1,-,

6WDQND�Ç(%(/$
,QÊWLWXW�]D�UD]LVNRYDQMH�NUDVD�=5&�6$=8��6,������3R VWRMQD��7LWRY�WUJ����6ORYHQLMD

(�PDLO��VHEHOD#]UF�VD]X�VL

329=(7(.

0HG�JUDGLWYLMR�DYWRFHVW�ßH]�NUDÈNH�WHUHQH�-=�6ORYHQLMH�MH�ELOR�RGNULWLK�YHOLNR�QRYLK�QH]QDQLK�MDP��.R�MH�]JRUQML
GHO�������P��NUDÈNHJD�SRYUÈMD�RGVWUDQMHQ��VH�SRNDÊHMR�]QDßLOQRVWL�]JRUQMHJD�GHOD�HSLNUDVD�LQ�PRßQR�QDUDVWH�ÈWHYLOR
YKRGRY� Y� QH]QDQH� MDPH�� 9� WHP� ßODQNX� VR� REUDYQDYDQH� L]EUDQH� NUDÈNH� MDPH� SRG� DYWRFHVWDPL� Y� -=� 6ORYHQLML� NRW
PRÊQH�NUDÈNH�JHR�QHYDUQRVWL��=DEHOHÊHQLK�MH�OH�QHNDM�SULPHURY�QHQDGQLK�XGRURY�Y]GROÊ�DYWRFHVW��NR�VR�ELOH�WH�ÊH
RGSUWH�]D�SURPHW��$YWRFHVWH�Y�-=�6ORYHQLML�VR�Y�WHP�VPLVOX�]D�]GDM�VWDELOQH�

'D�EL� UD]XPHOL� MDPH�NRW�PRÊQH�NUDÈNH�JHR�QHYDUQRVWL�� MH� WUHED� L]GHODWL�QDWDQßQH� WRSRJUDIVNH�NDUWH�SUHGKRGQR
]QDQLK�MDP�LQ�QRYLK�MDP��SUDY�WDNR�SD�PRUDPR�QDWDQßQR�GRORßLWL�MDPVNH�YKRGH�JOHGH�QD�WUDVR�DYWRFHVWH��1HNDM�NUD�
VRVORYQLK�LQ�JHRPRUIRORÈNLK�UD]LVNDY�MH�ELOR�RSUDYOMHQLK�SUHG�JUDGLWYLMR�DYWRFHVW�LQ�PHG�VDPR�NRQVWUXNFLMR��'HMVWYR
MH�� GD� MH� JUDGLWHY� DYWRFHVW� Y� -=� 6ORYHQLML� RGNULOD� QDMPDQM� WULNUDW� YHß� MDP�� NRW� MLK� MH� ELOR� ]QDQLK� SUHG� NRQVWUXNFLMR
�SULPHU�DYWRFHVWH�'LYDßD�.R]LQD���1HQDGQL�XGRUL�PHG�JUDGLWYLMR�DYWRFHVW�VR�ELOL�GRNXPHQWLUDQL�LQ�QHNDWHUH�SUDNWLßQH
UHÈLWYH�VR�ELOH�SUHGPHW�UD]SUDYH�LQ�UHÈLWYH�PHG�NUDVRVORYFL�LQ�JUDGEHQLNL��=D�JUDGEHQLNH�VWD�SRPHPEQL�VWDELOQRVW�LQ
YDUQRVW�DYWRFHVW��]D�NUDVRVORYFH�SD�MH�SRPHPEQR�ßLP�EROMH�RKUDQLWL�MDPH�LQ�GUXJH�NUDÈNH�SRMDYH�

6NRUDM����OHWQH�L]NXÈQMH�NUDVRVORYQHJD�VSUHPOMDQMD�JUDGLWYH�DYWRFHVW�ßH]�NUDV�Y�-=�6ORYHQLML�NDÊHMR�GREUR�PHKDQ�
VNR� VWDELOQRVW�DYWRFHVW��9HßLQD�XGRURY�DOL� MDP� VH� MH�RGSUOD�RE�DOL�PHG�YR]QLPD�SDVRYRPD�� 3R�GUXJL� VWUDQL� SD� QD
DYWRFHVWDK��NL�ÈH�QLVR�NRQßDQH��XGRUL�QDVWDMDMR�ÈH�SR�]DGQMLK�XWUMHYDQMLK�FHVWLÈßD�]�YLEUDFLMVNLPL�WHSWDOQLPL�VWURML�

'REUD�VWDELOQRVW�VORYHQVNLK�DYWRFHVW�MH�YHUMHWQR�SRYH]DQD�WXGL�]�GHMVWYRP��GD�NUDV�-=�6ORYHQLMH�QL�QD�GHEHOR�SR�
NULW�V�VHGLPHQWL�DOL�SUVWMR��.OMXE�YVHPX�SD�MH�SULSRURßOMLYR�UHGQR�VSUHPOMDQMH�VWDELOQRVWL�DYWRFHVW��SRVHEQR�QD�GRP�
QHYQR�QHVWDELOQLK�PHVWLK��NRW�VR�VDQLUDQD�EUH]QD�QHSRVUHGQR�SRG�DYWRFHVWR�

.OMXÞQH�EHVHGH��JUDGLWHY�DYWRFHVWH��MDPD��NUDV��JHR�QHYDUQRVW��6ORYHQLMD

5()(5(1&(6

%RHJDQ��(�� �������� ,O�7LPDYR��6WXGLR� VXOO¤LGURJUDILD�FDU�
VLFD�VXEDHUHD�H�VRWWHUUDQHD��0HP��,VW��,WDO��6SHOHRO�������
����
&RRSHU�� $�� +�� �������� 6XEVLGHQFH� KD]DUGV� GXH� WR� WKH
GLVVROXWLRQ�RI�3HUPLDQ�J\SVXP�LQ�(QJODQG��LQYHVWLJDWLRQ

DQG�UHPHGLDWLRQ��,Q��%HFN��)��%���HG����.DUVW�JHRKD]DUGV�
HQJLQHHULQJ�DQG�HQYLURQPHQWDO�SUREOHPV�LQ�NDUVW�WHUUDLQ�
3URFHHGLQJV�RI� WKH� ILIWK�PXOWLGLVFLSOLQDU\�FRQIHUHQFH�RQ
VLQNKROHV� DQG� WKH� HQJLQHHULQJ� DQG� HQYLURQPHQWDO� LP�
SDFWV�RI�NDUVW������$SULO�������*DWOLQEXUJ��7HQQHVVHH��$�
$��%DONHPD��5RWWHUGDP��SS��������
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)XOHLKDQ��1��)���-��(��&DPHURQ�	�-��)��+HQU\���������7KH
KROH� VWRU\�� +RZ� D� VLQNKROH� LQ� D� SKRVSKRJ\SVXP� SLOH
ZDV�H[SORUHG�DQG�UHPHGLDWHG��,Q��%HFN��)��%��	�-��%��6WH�
SKHQVRQ��HGV����7KH�HQJLQHHULQJ�JHRORJ\�DQG�K\GURJHRO�
RJ\�RI�NDUVW�WHUUDLQV��3URFHHGLQJV�RI�WKH�VL[WK�PXOWLGLVFL�
SOLQDU\�FRQIHUHQFH�RQ�VLQNKROHV�DQG�WKH�HQJLQHHULQJ�DQG
HQYLURQPHQWDO�LPSDFWV�RI�NDUVW������$SULO�������6SULQJ�
ILHOG��0LVVRXUL��$�$��%DONHPD��5RWWHUGDP��SS����������
*DPV��,����������/RJDUáHN��$FWD�&DUVRORJLFD����������
*DUDÇLÜ��0����������3UREOHPV�ZLWK�FDYHUQV�ZKLFK�ZHUH
IRXQG�RQ�WKH�URXWH�RI�WKH�KLJKZD\V�LQ�&URDWLDQ�NDUVW�UH�
JLRQ��'LQDULF�NDUVW��� ,Q��:KLWH��:��%�� �HG����3URFHHGLQJV
RI� WKH���WK� ,QWHUQDWLRQDO�&RQJUHVV�RI�6SHOHRORJ\�������
-XO\�������.HUUYLOOH��7H[DV��9RO�����*UH\KRXQG�3UHVV��SS�
����������
*RVSRGDULÞ��5����������1HNDM�PLVOL�R�]DGQMHP�XJUH]X�Y
7RPDMX��1DÊH�MDPH�����������
+DELÞ��3����������1HQDGQL�XGRUL�LQ�KLGURJUDIVND�IXQNFLMD
SRGRURY�Y�NUDVX��1DÊ�NUÊ��;�����������������
KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*HRKD]DUG�����������
.DWDVWHU�MDP�,=5.�=5&�6$=8��3RVWRMQD�
.QH]��0��	�7��6ODEH���������8QURRIHG�FDYHV�DUH�DQ�LP�
SRUWDQW�IHDWXUH�RI�NDUVW�VXUIDFHV��H[DPSOHV�IURP�WKH�&ODV�
VLFDO�NDUVW��=��*HRPRUSKRO������������������
.QH]��0��	�7��6ODEH������D���1RQ�GHVWUXFWLYH�JHRUDGDU
UHVHDUFKHV� LQ� WKH�DUHD�RI� URDG�VXEVLGHQFH�RI�PRWRUZD\
QHDU�3RVWRMQD��&ODVVLFDO�NDUVW�� 6ORYHQLD�� ,Q��$EVWUDFWV�RI
WKH�&RQWULEXWLRQV� RI� WKH� (*8�*HQHUDO� $VVHPEO\� �����
������ $SULO� ������ 9LHQQD�� $XVWULD�� �*HRSK\VLFDO� 5H�
VHDUFK�$EVWUDFWV��9RO�����(*8��.DWOHQEXUJ�/LQGDX����
.QH]�� 0�� 	� 7�� 6ODEH� �����E��� &DYHV� DQG� VLQNKROHV� LQ
PRWRUZD\� FRQVWUXFWLRQ�� 6ORYHQLD�� ,Q�� :DOWKDP�� 7��� )�
%HOO� 	� 0�� &XOVKDZ� �HGV���� 6LQNKROHV� DQG� 6XEVLGHQFH�
.DUVW� DQG� &DYHUQRXV� 5RFNV� LQ� (QJLQHHULQJ� DQG� &RQ�
VWUXFWLRQ��6SULQJHU��&KLFKHVWHU��SS����������
.QH]�� 0�� 	� 7�� 6ODEH� �������� .UDVRVORYQD� VSUHPOMDYD
JUDGQMH�� UD]LVNDYH� WHU�QDáUWRYDQMH�DYWRFHVW�SUHN� VORYHQ�
VNHJD�NUDVD��9��.QH]��0��	�7��6ODEH� �XU����.UDÊNL�SRMDYL
UD]NULWL�PHG� JUDGQMR� VORYHQVNLK� DYWRFHVW�� =DORÌED� =5&
�&DUVRORJLFD�����/MXEOMDQD��VWU�������
.QH]��0�� 	� 7�� 6ODEH� �������� .DUVW� IHDWXUHV� GLVFRYHUHG
GXULQJ� PRWRUZD\� FRQVWUXFWLRQ�� ,Q�� :KLWH�� :�� %�� �HG���
3URFHHGLQJV�RI� WKH���WK� ,QWHUQDWLRQDO�&RQJUHVV�RI�6SHOH�
RORJ\�������� -XO\�������.HUUYLOOH�� 7H[DV��9RO�� ���*UH\�
KRXQG�3UHVV��SS������������
.QH]��0��	�6��ÆHEHOD���������1RYR�RGNULWL�NUDÊNL�SRMDYL
QD� WUDVL� DYWRPRELOVNH� FHVWH� SUL� 'LYDáL�� 1DÊH� MDPH�� ���
VWU������

.QH]��0��� 7�� 6ODEH�� 6�� ÆHEHOD� 	� )�� *DEURYÇHN� �������
7KH� ODUJHVW� NDUVW� FDYH� GLVFRYHUHG� LQ� D� WXQQHO� GXULQJ
PRWRUZD\� FRQVWUXFWLRQ� LQ� 6ORYHQLD¤V� &ODVVLFDO� .DUVW
�.UDV���(QYLURQ��*HRO���������������
.UDQMF�� $�� �������� 6SHOMDYD� KLWULK� FHVW� áH]� NUDV�� 2E�
]RUQLN�������������
.UDQMF��$���6��ÆHEHOD�	�=XSDQ��1�� ��������&RQWULEXWLRQ
WR� WKH� SUREOHPDWLFV� RI� FRPPXQLFDWLRQV� RQ� NDUVW� DQG
WKHLU� LPSDFW� RQ� HQYLURQPHQW�� 1HZ� PRWRUZD\� DFURVV
NUDV��6WXG��&DUVRORJLFD�����������
/HDNH��6��$����������/DQG�VXEVLGHQFH�IURP�JURXQG�ZDWHU
SXPSLQJ�� 8�6�� *HRORJLFDO� 6XUYH\�� KWWS���JHRFKDQJH�HU�
XVJV�JRY�VZ�FKDQJHV�DQWKURSRJHQLF�VXEVLGH�������������
0LKHYF��$�� ��������7KH�FDYH�%UH]VWURSD� MDPD�QHDU� 3R�
YLU��1DÊH�MDPH������������
0LKHYF��$�� �������� 6SHOHRJHQH]D�'LYDÊNHJD� NUDVD�� =D�
ORÌED�=5&������/MXEOMDQD��VWU��������
0LKHYF��$���7��6ODEH�	�6��ÆHEHOD���������'HQXGHG�FDYHV
��DQ�LQKHULWHG�HOHPHQW�LQ�WKH�NDUVW�PRUSKRORJ\��WKH�FDVH
IURP�.UDV��$FWD�&DUVRORJLFD�����������������
6ODEH�� 7�� �����D��� 7KH� FDYHV� LQ� WKH� PRWRUZD\� 'DQH�
)HUQHWLáL��$FWD�&DUVRORJLFD�����������������
6ODEH�� 7�� �����E��� .DUVW� IHDWXUHV� GLVFRYHUHG� GXULQJ
PRWRUZD\� FRQVWUXFWLRQ� LQ� 6ORYHQLD�� (QYLURQ�� *HRO��
���������������
6ODEH��7����������.DUVW�IHDWXUHV�GLVFRYHUHG�GXULQJ�PRWRU�
ZD\� FRQVWUXFWLRQ� EHWZHHQ� 'LYDáD� DQG� .R]LQD� �6ORYH�
QLD���$FWD�&DUVRORJLFD�����������������
ÆHEHOD��6����������3UHGKRGQH�NUDVRVORYQH�UD]LVNDYH�WUDVH
DYWRFHVWH�'LYDáD�.R]LQD��$QQDOHV��6HU��+LVW��1DW��������
��������
ÆHEHOD�� 6�� ��������0RUSKRORJLFDO� DQG� JHRORJLFDO� FKDU�
DFWHULVWLFV� RI� WZR�GHQXGHG� FDYHV� LQ� 6:�6ORYHQLD�� $FWD
&DUVRORJLFD�����������������
ÆHEHOD��6����������.DUWD�UDQOMLYRVWL�NUDVD�Y]GROÌ�DYWRFHVW
Y�6ORYHQLML��$QQDOHV��6HU��+LVW��1DW������������������
ÆHEHOD�� 6�� 	� $��0LKHYF� �������� 7KH� SUREOHPV� RI� FRQ�
VWUXFWLRQV� RQ� NDUVW� �� 7KH� H[DPSOHV� IURP� 6ORYHQLD�� ,Q�
%HFN��)��%�� �HG����.DUVW�JHRKD]DUGV��HQJLQHHULQJ�DQG�HQ�
YLURQPHQWDO�SUREOHPV�LQ�NDUVW�WHUUDLQ��3URFHHGLQJV�RI�WKH
ILIWK� PXOWLGLVFLSOLQDU\� FRQIHUHQFH� RQ� VLQNKROHV� DQG� WKH
HQJLQHHULQJ� DQG� HQYLURQPHQWDO� LPSDFWV� RI� NDUVW�� ���
$SULO�������*DWOLQEXUJ��7HQQHVVHH��$��$��%DONHPD��5RW�
WHUGDP��SS����������
7RUHOOL��/��	�3��*XLGL���������/D�*URWWD�,PSRVVLELOH��XQD
PHJDJURWWD�DOOH�SRUWH�GL�7ULHVWH��$OSL�*LXOLH�������������
���


