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2FWREHU�����

'HDQ�:LONHQLQJ� LV� WKH� GLUHFWRU� RI� WKH� 6FLHQFH� 3URJUDP� DW� WKH� &HQWHU� IRU� ,QWHUQDWLRQDO

6HFXULW\�DQG�&RRSHUDWLRQ�DW�6WDQIRUG�8QLYHUVLW\��+LV�UHVHDUFK�LQWHUHVWV�FRYHU�PDQ\�DVSHFWV

RI�VFLHQFH�DQG� LQWHUQDWLRQDO�VHFXULW\��HVSHFLDOO\� LQ� WKH�DUHDV�RI�QXFOHDU�ZHDSRQV�SROLF\�DQG

DUPV�FRQWURO��EDOOLVWLF�PLVVLOH�GHIHQVH��DQG�FKHPLFDO�DQG�ELRORJLFDO�ZHDSRQV��&RPPHQWV�PD\

EH�DGGUHVVHG�WR�KLP�DW�GHDQZLON#OHODQG�VWDQIRUG�HGX�

7KH� &HQWHU� LV� JUDWHIXO� WR� WKH� &DUQHJLH� &RUSRUDWLRQ� RI� 1HZ� <RUN� IRU� VXSSRUWLQJ� WKLV

UHVHDUFK�

�������E\�WKH�%RDUG�RI�7UXVWHHV�RI�WKH�/HODQG�6WDQIRUG�-XQLRU�8QLYHUVLW\�
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$EVWUDFW

7KLV� SDSHU� GHULYHV� WKH� OHYHOV� RI� QDWLRQDO� DQG� WKHDWHU� PLVVLOH� GHIHQVH� WKDW� PLJKW� SRVH� D

UHDOLVWLF� WKUHDW� WR� WKH� VWUDWHJLF� QXFOHDU� IRUFHV� RI� WKH� PDMRU� QXFOHDU� SRZHUV�� WKHUHE\

XQGHUPLQLQJ�VWUDWHJLF�VWDELOLW\��&KDQJLQJ�RQH·V�VWUDWHJLF�WDUJHWLQJ�GRFWULQH�WR�FRQFHQWUDWH�RQ

WDUJHWV� ORFDWHG� ZLWKLQ� D� IUDFWLRQ� RI� WKH� GHIHQGHU·V� QDWLRQDO� WHUULWRU\� PD\� DPHOLRUDWH� WKLV

WKUHDW�� DW� VRPH� FRVW� WR� WKH� HIIHFWLYHQHVV� RI� RQH·V� GHWHUUHQW�� 'HSOR\LQJ� GHFR\V� DQG� RWKHU

SHQHWUDWLRQ�DLGV�LV�WKH�SUHIHUUHG�ORQJ�WHUP�VROXWLRQ��:LWK�UHVSHFW�WR�QDWLRQDO�PLVVLOH�GHIHQVH�

OHYHOV�DV�KLJK�DV�EHWZHHQ����−����8�6��QDWLRQDO�PLVVLOH�GHIHQVH��10'��LQWHUFHSWRUV�PLJKW

EH� DFFHSWDEOH� WR� 5XVVLD�� DVVXPLQJ� WKHLU� IXWXUH� VWUDWHJLF� QXFOHDU� IRUFH� FRQWDLQV� EHWZHHQ

�����²������ ZDUKHDGV�� DOWKRXJK� OHYHOV� EHWZHHQ� ���−���� 10'� LQWHUFHSWRUV� ZRXOG� EH

UHTXLUHG� WR� SURYLGH� PXFK� FRPIRUW� WR� )UDQFH� DQG� *UHDW� %ULWDLQ� LI� VXFK� GHIHQVHV� ZHUH

GHSOR\HG�E\�5XVVLD��+RZHYHU��10'�V\VWHPV�ZLWK�DV� IHZ�DV����� LQWHUFHSWRUV�ZRXOG� OLNHO\

SRVH�D�WKUHDW�WR�WKH�IXWXUH�&KLQHVH�VWUDWHJLF�QXFOHDU�IRUFH��(IIHFWLYH�8�6��XSSHU�WLHU�WKHDWHU

PLVVLOH� GHIHQVH� �70'�� V\VWHPV� PD\� DSSHDU� WKUHDWHQLQJ� WR� 5XVVLD�� LI� WKH\� DUH� GHSOR\HG

DURXQG� WKH� 8QLWHG� 6WDWHV�� EXW� RQO\� LI� WKHVH� LQWHUFHSWRUV� FDQ� FRQGXFW� HQJDJHPHQWV� XVLQJ

DFFXUDWH� PLGFRXUVH� WUDFN� GDWD� IURP� VSDFH�EDVHG� VHQVRUV� VXFK� DV� 6%,56�/(2�� ,I� VR�� WKH

FXUUHQW� 7+$$'� SURJUDP� ������� LQWHUFHSWRUV�� ZRXOG� DSSHDU� WKUHDWHQLQJ� XQOHVV� 5XVVLD

FRQFHQWUDWHV�LWV�UHWDOLDWRU\�VWULNH�DJDLQVW�WDUJHWV�ORFDWHG�ZLWKLQ���−���SHUFHQW�RI�WKH�8QLWHG
6WDWHV��7R�UHGXFH�5XVVLDQ�FRQFHUQ�ZLWK�70'�EUHDNRXW�� WKH�8QLWHG�6WDWHV�VKRXOG�FRQVLGHU

UHFLSURFDO� PRQLWRULQJ� RI� HDFK� RWKHUV� 70'� JDUULVRQV� DQG� 70'� SURGXFWLRQ� VLWHV�� 7KH

K\SRWKHWLFDO�LPSDFW�RI�D�5XVVLDQ�XSSHU�WLHU�70'�V\VWHP�RQ�)UDQFH�DQG�*UHDW�%ULWDLQ�PD\

DOVR�EH�PDQDJHDEOH��DVVXPLQJ�5XVVLD�GHSOR\V�QR�PRUH� WKDQ�EHWZHHQ����−������7+$$'�

OLNH�LQWHUFHSWRUV��EHFDXVH�WKHLU�WDUJHWLQJ�GRFWULQHV�LQYROYH�WKUHDWHQLQJ�WDUJHWV�ORFDWHG�ZLWKLQ

RQO\�D�IHZ�GHIHQGHG�DUHDV��$JDLQ��WKH�LPSDFW�RQ�&KLQD�ZRXOG�EH�JUHDWHU��)LQDOO\��WKH�PRVW

DWWUDFWLYH� 70'� V\VWHPV� PD\� EH� DLUERUQH� ERRVW�SKDVH� WKHDWHU� PLVVLOH� GHIHQVHV� �L�H��� WKH

$LUERUQH�,QWHUFHSWRU�RU�$LUERUQH�/DVHU�SURJUDPV���$OWKRXJK�WKHVH�V\VWHPV�PLJKW�KDYH�WKH

FDSDELOLW\� WR� VKRRW� GRZQ� VWUDWHJLF� PLVVLOHV� LI� WKH\� DUH� ZLWKLQ� UDQJH�� WKH\� GR� QRW� SRVH� D

UHDOLVWLF� WKUHDW� WR� WKH� VWUDWHJLF� QXFOHDU� IRUFHV� RI� DQ\�RI� WKH� ILYH�PDMRU� QXFOHDU� SRZHUV� IRU

RSHUDWLRQDO�UHDVRQV�
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$FNQRZOHGJPHQWV

,�ZLVK� WR� WKDQN�*HRUJH�%XQQ��&KDUOHV�*ODVHU�� 6WHYH�)HWWHU�� /W��*HQ��*OHQQ�.HQW� �86$)

UHW����0LFKDHO�0D\��DQG�7HG�3RVWRO�IRU�VKDULQJ�WKHLU�LQVLJKWV�RQ�EDOOLVWLF�PLVVLOH�GHIHQVH�DQG

IRU� SURYLGLQJ� YDOXDEOH� FULWLTXHV� RI� YDULRXV� DVSHFWV� RI� WKLV� ZRUN�� ,� DOVR�ZLVK� WR� WKDQN� WKH

&HQWHU�IRU�,QWHUQDWLRQDO�6HFXULW\�DQG�&RRSHUDWLRQ�DW�6WDQIRUG�8QLYHUVLW\�DQG�WKH�&DUQHJLH

&RUSRUDWLRQ��ZLWKRXW�ZKRVH�VXSSRUW�WKLV�ZRUN�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�

7KH�YLHZV�H[SUHVVHG�KHUH�DUH�VROHO\�WKH�DXWKRU·V�DQG�GR�QRW�UHIOHFW�WKRVH�RI�WKH�&HQWHU��WKH

&DUQHJLH�&RUSRUDWLRQ��RU�DQ\�RI�WKH�&HQWHU·V�RWKHU�VSRQVRUV�
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+RZ�0XFK�%DOOLVWLF�0LVVLOH�'HIHQVH�,V�7RR�0XFK"

,QWURGXFWLRQ

'HEDWHV� DERXW� EDOOLVWLF� PLVVLOH� GHIHQVH� �%0'�� IUHTXHQWO\� UHYROYH� DURXQG� WKH

SROLWLFDO�PLOLWDU\� REMHFWLYHV� WKDW� GHIHQVHV� KHOS� DFKLHYH� RU� XQGHUPLQH���$� FRPPRQ� WKHPH�

SDUWLFXODUO\�LQ�$PHULFDQ�GHEDWHV�DERXW�EDOOLVWLF�PLVVLOH�GHIHQVH��LV�WKDW�GHIHQVHV��LI�GHSOR\HG

LQ�VXIILFLHQW�QXPEHUV��ZLOO�XQGHUPLQH�VWUDWHJLF�VWDELOLW\��WKHUHE\�SRLVRQLQJ�UHODWLRQV�EHWZHHQ

VWDWHV�� SRVVLEO\� VWLPXODWLQJ� RIIHQVH−GHIHQVH� DUPV� UDFHV�� DQG� SRWHQWLDOO\� XQGHUPLQLQJ� FULVLV

VWDELOLW\��$OWKRXJK� WKH� DUJXPHQW� IUHTXHQWO\� LV�PDGH� IRU� UKHWRULFDO� SXUSRVHV�� IHZ� DWWHPSWV

KDYH�EHHQ�PDGH�WR�TXDQWLI\�WKH�OHYHO�RI�GHIHQVH�WKDW�PLJKW�FDXVH�WKHVH�HIIHFWV��*LYHQ�WKDW

SROLWLFDO� SUHVVXUHV� DUH� LQH[RUDEO\� PRYLQJ� WKH� 8QLWHG� 6WDWHV� WRZDUG� GHSOR\PHQW�

XQGHUVWDQGLQJ�WKH� OHYHO�RI�GHIHQVH�WKDW�PLJKW�XQGHUPLQH�VWUDWHJLF�VWDELOLW\� LV�RI�PRUH� WKDQ

DFDGHPLF�LQWHUHVW�

3XW� DQRWKHU�ZD\�� WKHUH� LV� D� WHQVLRQ�EHWZHHQ� WKH� UHTXLUHPHQWV� IRU� ´+RZ�PXFK�EDOOLVWLF

PLVVLOH� GHIHQVH� LV� HQRXJK"µ� DQG� ´+RZ� PXFK� EDOOLVWLF� PLVVLOH� GHIHQVH� LV� WRR� PXFK"µ

6SHFLILFDOO\�� FDQ� WKH� 8QLWHG� 6WDWHV� GHSOR\� QDWLRQDO� DQG� WKHDWHU�PLVVLOH� GHIHQVHV� WKDW�PHHW

FULWHULD� IRU� WKH� IRUPHU�ZLWKRXW� VLPXOWDQHRXVO\� YLRODWLQJ� WKH� ODWWHU"� )RU� H[DPSOH�� GRHV� WKH

OHYHO� RI� QDWLRQDO�PLVVLOH� GHIHQVH� �10'�� UHTXLUHG� WR� SURWHFW� WKH�8QLWHG� 6WDWHV� IURP� VPDOO

DFFLGHQWDO� RU� XQDXWKRUL]HG� EDOOLVWLF�PLVVLOH� DWWDFNV�� RU� WKH� OHYHO� RI� WKHDWHU� PLVVLOH� GHIHQVH

�70'��UHTXLUHG�WR�GHIHQG�8�6��WURRSV�DQG�DOOLHV�IURP�WKHDWHU�UDQJH�EDOOLVWLF�PLVVLOHV��FRQIOLFW

BBBBBBBBBBB
� )RU DUWLFOHV RQ WKH SROLWLFDO�PLOLWDU\ LPSDFW RI EDOOLVWLF PLVVLOH GHIHQVH VHH &KDUOHV *ODVHU� ´:K\ (YHQ *RRG

'HIHQVHV 0D\ %H %DG�µ ,QWHUQDWLRQDO 6HFXULW\� )DOO ����� SS� ��²���� DQG ´'R :H :DQW WKH 0LVVLOH 'HIHQVHV :H

&DQ %XLOG"µ ,QWHUQDWLRQDO 6HFXULW\� 6XPPHU ����� SS� ��²��� DQG .HLWK 3D\QH DQG &ROLQ *UD\� ´1XFOHDU 3ROLF\

DQG WKH 'HIHQVLYH 7UDQVLWLRQ�µ )RUHLJQ $IIDLUV� 6SULQJ ����� )RU PRUH UHFHQW DUWLFOHV VHH /LVEHWK *URQOXQG�

*HRUJH /HZLV� 7KHRGRUH 3RVWRO� DQG 'DYLG :ULJKW� ´+LJKO\ &DSDEOH 7KHDWHU 0LVVLOH 'HIHQVHV DQG WKH $%0

7UHDW\�µ $UPV &RQWURO 7RGD\� $SULO ����� SS� �²�� 6SXUJHRQ .HHQ\� -U�� ´7KH 7KHDWHU 0LVVLOH 'HIHQVH 7KUHDW WR

8�6� 6HFXULW\�µ $UPV &RQWURO 7RGD\� 6HSWHPEHU ����� SS� �²�� .HLWK 3D\QH� ´3RVW²&ROG :DU 'HWHUUHQFH DQG

0LVVLOH 'HIHQVH�µ 2UELV� 6SULQJ ����� SS� ���²���� &XUW :HOGRQ� ´:K\ :H 0XVW $FW DW 2QFH�µ 2UELV� :LQWHU

����� SS� ��²��� DQG +HQU\ &RRSHU� ´7R %XLOG DQ $IIRUGDEOH 6KLHOG�µ2UELV� :LQWHU ����� SS� ��²����
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ZLWK� WKH� UHTXLUHPHQWV� IRU� VWUDWHJLF� VWDELOLW\�� SDUWLFXODUO\� DV� WKH� OHYHO� RI� RIIHQVLYH� QXFOHDU

IRUFHV�LV�UHGXFHG�WR�67$57�,,�OHYHOV�DQG�EHORZ"

7KLV�SDSHU�DGGUHVVHV� WKHVH�TXHVWLRQV�� ,W� LV�GLYLGHG� LQWR� IRXU� VHFWLRQV��7KH� LQWURGXFWLRQ

GLVFXVVHV� SRVW−&ROG�:DU� 8�6�� VHFXULW\� REMHFWLYHV� DSSURSULDWH� IRU� GHWHUPLQLQJ� KRZ�PXFK

EDOOLVWLF� PLVVLOH� GHIHQVH� LV� WRR�PXFK�� 7KH� VHFRQG� VHFWLRQ� DGGUHVVHV� WKH� TXHVWLRQ� RI� KRZ

PXFK�QDWLRQDO�PLVVLOH�GHIHQVH� LV� WRR�PXFK��7KH� WKLUG�VHFWLRQ�DGGUHVVHV� WKH� VDPH�TXHVWLRQ

IRU�WKHDWHU�PLVVLOH�GHIHQVH��$QG��WKH�ODVW�VHFWLRQ�SURYLGHV�VRPH�FRQFOXGLQJ�REVHUYDWLRQV�

2EMHFWLYHV�IRU�'HWHUPLQLQJ�+RZ�0XFK�%DOOLVWLF�0LVVLOH�'HIHQVH�,V�7RR�0XFK

$�QXPEHU�RI�SROLWLFDO�REMHFWLYHV��LQ�SULQFLSOH��FDQ�EH�XVHG�WR�GHWHUPLQH�KRZ�PXFK�QDWLRQDO

RU�WKHDWHU�PLVVLOH�GHIHQVH�LV�WRR�PXFK��7KH�´LQIOXHQFH�GLDJUDPµ�LQ�)LJXUH���WULHV�WR�FDSWXUH

PRVW� RI� WKHVH�� $PRQJ� WKHP� DUH� WKH� JRDO� RI� 8�6�� DQG� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFH

UHGXFWLRQV� WR� 67$57� ,,� OHYHOV� DQG� EH\RQG³DOWKRXJK� WKHUH� DUH� UHDVRQV� RWKHU� WKDQ� 8�6�

%0'�GHSOR\PHQWV�WKDW�PD\�OHDG�5XVVLD�WR�QRW�UDWLI\�67$57�,,��QRWDEO\�1$72�H[SDQVLRQ

DQG� WKH�5XVVLDQ� EHOLHI� WKDW� WKH� WUHDW\� LWVHOI� LV� LQHTXLWDEOH��� ,Q� DGGLWLRQ�� 5XVVLD·V� LQFUHDVHG

HPSKDVLV� RQ� QXFOHDU� ZHDSRQV� WR� FRPSHQVDWH� IRU� UHODWLYHO\� ZHDN� FRQYHQWLRQDO� IRUFHV

VXJJHVWV� WKDW� UHGXFWLRQV� EHORZ� 67$57� ,,,� OHYHOV� �L�H��� �����−������ VWUDWHJLF� QXFOHDU
ZHDSRQV��PD\�QRW�EH�IRUWKFRPLQJ�UHJDUGOHVV�RI�8�6��%0'�SURJUDPV�

8�6�� %0'�GHSOR\PHQWV� FRXOG� DOVR� OHDG� WR�5XVVLDQ�%0'�GHSOR\PHQWV� DW� VRPH� IXWXUH

GDWH� ZKLFK�� LQ� WXUQ�� FRXOG� SURYRNH� D� )UHQFK�� %ULWLVK�� DQG�RU� 8�6�� UHVSRQVH�� H�J��� WKH

GHSOR\PHQW� RI� DGYDQFHG� SHQHWUDWLRQ� DLGV� DV� RFFXUUHG�ZLWK� WKH� )UHQFK� DQG�%ULWLVK� 6/%0

SURJUDPV� LQ� WKH� ODWH� ����V� DQG� HDUO\� ����V� WR� FRXQWHU� LPSURYHPHQWV� LQ� WKH� 6RYLHW� $%0

V\VWHP� DURXQG�0RVFRZ��7KLV� FRQFHUQ�PXVW� EH� WHPSHUHG� E\� WKH� IDFW� WKDW�5XVVLD��ZLWK� LWV

FXUUHQW�HFRQRPLF�SUREOHPV��PD\�QRW�GHSOR\�FRPSDUDEOH�%0'�V\VWHPV� IRU�PDQ\� \HDUV� WR

FRPH�DQG�E\�WKH�IDFW�WKDW�5XVVLDQ�EDOOLVWLF�PLVVLOH�GHIHQVHV�� LI� WKH\�ZHUH�GHSOR\HG��DUH� OHVV

WKUHDWHQLQJ�WR�WKH�:HVW�LQ�WKH�SRVW−&ROG�:DU�HUD�

2I�JUHDWHU�LQWHUHVW�LV�WKH�&KLQHVH�UHDFWLRQ�WR�8�6���RU�5XVVLDQ��%0'�V\VWHPV��$�WKRURXJK

GLVFXVVLRQ�RI�SRVVLEOH�&KLQHVH�UHDFWLRQV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU���2EYLRXVO\��WKHLU

UHDFWLRQ�ZLOO� GHSHQG�RQ� WKH� VL]H� DQG� ORFDWLRQ�RI� WKHVH� GHIHQVHV�� )RU� H[DPSOH�� D� WKLQ�8�6�

QDWLRQDO�PLVVLOH�GHIHQVH�FRXOG�KDYH�D� VXEVWDQWLDO� LPSDFW�RQ� WKH�FXUUHQW�&KLQHVH� UHWDOLDWRU\

BBBBBBBBBBB
� *LYHQ WKH LPSHQGLQJ REVROHVFHQFH RI 5XVVLD·V VWUDWHJLF QXFOHDU IRUFH DQG WKH HFRQRPLF FRQVWUDLQWV RQ IXWXUH

IRUFH PRGHUQL]DWLRQ� LW LV DOVR TXLWH SRVVLEOH WKDW 5XVVLD ZLOO UDWLI\ WKH 67$57 ,, 7UHDW\ GHVSLWH FRQFHUQV ZLWK

8�6� %0' SURJUDPV�
� )RU UHODWHG DUWLFOHV VHH &OD\ 0ROW]� ´0LVVLOH 3UROLIHUDWLRQ LQ (DVW $VLD� $UPV &RQWURO YV� 70' 5HVSRQVHV�µ

7KH 1RQSUROLIHUDWLRQ 5HYLHZ� 7KH 0RQWHUH\ ,QVWLWXWH RI ,QWHUQDWLRQDO 6WXGLHV� 9RO� �� 1R� � �6SULQJ²6XPPHU

������ 0RQWHUH\� &$� SS� ��²��� 6WHSKHQ $� &DPERQH� ´7KH 8QLWHG 6WDWHV DQG 7KHDWUH 0LVVLOH 'HIHQVH LQ

1RUWK�HDVW $VLD�µ 6XUYLYDO �/RQGRQ� ,QWHUQDWLRQDO ,QVWLWXWH IRU 6WUDWHJLF 6WXGLHV� $XWXPQ ������ SS� ��²��� DQG

0LFKDHO 1DFKW DQG 7RP :RRGURZ� ´6HVVLRQ �� 1XFOHDU ,VVXHV�µ LQ 6WUDWHJLF 7UHQGV LQ &KLQD� +DQV %LQQHQGLMN

DQG 5RQDOG 1� 0RQWDSHUWR� HGV�� ,QVWLWXWH IRU 1DWLRQDO 6WUDWHJLF 6WXGLHV� 1DWLRQDO 'HIHQVH 8QLYHUVLW\� 8�6�

*RYHUQPHQW 3ULQWLQJ 2IILFH� :DVKLQJWRQ� '�&�� �����
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)LJ������8�6��%DOOLVWLF�0LVVLOH�'HIHQVH�,QIOXHQFH�'LDJUDP

FDSDELOLW\� EHFDXVH� WKHLU� FXUUHQW� ORQJ�UDQJH�PLVVLOH� IRUFH� LV� TXLWH� VPDOO� �UHSRUWHGO\� ���')�

���$� ,&%0V����+RZHYHU�� WKLV�ZLOO� EH� OHVV� WUXH� IRU� WKH�&KLQHVH� VWUDWHJLF� DUVHQDO� LQ� ����−
����� EHFDXVH� LW� LV� H[SHFWHG� WR� LQFUHDVH� LQ� VL]H� DQG� LPSURYH� LQ� VXUYLYDELOLW\� �VHH� WKH

DSSHQGL[���0RUHRYHU��D�8�6��&KLQHVH�RIIHQVH−GHIHQVH�DUPV�UDFH�LV�QRW�D[LRPDWLF�LQ�WKH�FDVH

RI� D� WKLQ� 8�6�� QDWLRQDO� PLVVLOH� GHIHQVH�� KRZHYHU� ORJLFDO� LW� PD\� VHHP��� 7KH� LPSDFW� RI� D

BBBBBBBBBBB
� 6HH %LOO *HUW]� ´&KLQD WDUJHWV QXNHV DW 8�6��µ 7KH :DVKLQJWRQ 7LPHV� 0D\ �� ����� S� ��
� ,Q WKH SDVW� &KLQD GLG QRW UHDFW VWURQJO\ WR 8�6� FDSDELOLWLHV WKDW XQGHUPLQHG LWV VHFXUH VHFRQG VWULNH� ,Q

SDUWLFXODU� LWV UHDFWLRQ ZDV TXLWH GHVXOWRU\ ZKHQ� LQ WKH ODWH ����V� WKH 8QLWHG 6WDWHV FODLPHG LWV

6DIHJXDUG�6HQWLQHO $%0 V\VWHP ZDV EHLQJ GHVLJQHG ZLWK WKH &KLQHVH WKUHDW LQ PLQG� 7KH VDPH FDQ EH VDLG

ZLWK UHVSHFW WR WKH 0RVFRZ $%0 V\VWHP� 3HQHWUDWLRQ DLGV DQG 0,59V ZHUH GLVFXVVHG� DQG VRPH SHQHWUDWLRQ

DLGV PD\ KDYH EHHQ GHSOR\HG RQ WKH ')�� ,&%0� EXW &KLQD KDV \HW WR GHSOR\ DQ HIIHFWLYH 0,59HG ,&%0 RU

6/%0� &KLQD DOVR UHDFWHG TXLWH VORZO\ WR WKH YXOQHUDELOLW\ RI LWV VWUDWHJLF QXFOHDU IRUFH ZLWK UHVSHFW WR

SUHHPSWLYH 8�6� FRXQWHUIRUFH DWWDFNV� &KLQD QHYHU GHYHORSHG WKH ZDUQLQJ QHWZRUN DQG FRPPDQG DQG FRQWURO

V\VWHP UHTXLUHG WR ODXQFK LWV PLVVLOHV RQ ZDUQLQJ� (IIRUWV ZHUH PDGH WR UHGXFH WKH UHDFWLRQ WLPH RI LWV

WUDQVSRUWDEOH ')�� PLVVLOHV VR WKH\ FRXOG EH ODXQFKHG LQ WZR WR WKUHH KRXUV LQVWHDG RI IRXU KRXUV DQG ')��

PLVVLOHV ZHUH EDVHG LQ KDUGHQHG VLORV VXUURXQGHG E\ QXPHURXV VLOR GHFR\V� +RZHYHU� WKHVH HIIRUWV GLG QRW
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5XVVLDQ�10'� V\VWHP� RQ�&KLQD·V� UHWDOLDWRU\� FDSDELOLW\� ZLOO� EH� OHVV� SURQRXQFHG� EHFDXVH� D

PRGHVW�QXPEHU�RI� LQWHUPHGLDWH�UDQJH�EDOOLVWLF�PLVVLOHV�FDQ� VWULNH� WKH�5XVVLDQ�KRPHODQG� LQ

DGGLWLRQ�WR�&KLQHVH�,&%0V�DQG�6/%0V�

&KLQD·V�JUHDWHVW�FRQFHUQ�OLNHO\�ZLOO�EH�8�6��70'�UHVHDUFK�DQG�GHYHORSPHQW�FRRSHUDWLRQ

ZLWK��RU�DFWXDO�70'�GHSOR\PHQWV�WR��VWDWHV�DURXQG�LWV�SHULSKHU\��70'�DVVLVWDQFH�WR�7DLZDQ

ZRXOG� EH� YLHZHG� DV� TXLWH� WKUHDWHQLQJ�� SDUWO\� EHFDXVH� LPSURYHPHQWV� LQ� 7DLZDQ·V� PLOLWDU\

FDSDELOLWLHV�FRXOG�HQFRXUDJH�IXUWKHU�PRYHV� WRZDUG� LQGHSHQGHQFH�DQG�SDUWO\�EHFDXVH�70'

V\VWHPV�ZRXOG�V\PEROLFDOO\��LI�QRW�DFWXDOO\��EOXQW�RQH�RI�WKH�IHZ�PLOLWDU\�LQVWUXPHQWV�%HLMLQJ

KDV� WR� SUHVVXUH� 7DLZDQ�� QDPHO\� FRQYHQWLRQDOO\�DUPHG� EDOOLVWLF� PLVVLOHV³UHFDOO� WKH� 0DUFK

�����0���PLVVLOH�ILULQJV�WRZDUG�7DLZDQ�WR�LQWLPLGDWH�WKDW�FRXQWU\�RQ�WKH�HYH�RI�LWV�QDWLRQDO

HOHFWLRQV��70'�FRRSHUDWLRQ�RU�GHSOR\PHQWV�WR�-DSDQ�PLJKW�DOVR�DSSHDU�WKUHDWHQLQJ�EHFDXVH

PDQ\�&KLQHVH�OHDGHUV�VWLOO�YLHZ�-DSDQ�DV�DQ�DJJUHVVLYH�PLOLWDULVWLF�VWDWH��)RU�H[DPSOH��-DSDQ·V

ODUJH�VWRFN�RI�SOXWRQLXP�IRU�LWV�FLYLOLDQ�QXFOHDU�SRZHU�LQGXVWU\�LV�EHOLHYHG�WR�SURYLGH�D�ODWHQW

QXFOHDU� ZHDSRQV� FDSDELOLW\�� 7KLV� FDSDELOLW\� FRXOG� DSSHDU� PRUH� WKUHDWHQLQJ� LI� -DSDQ� KDG

GHIHQVHV�WR�SURWHFW� LWV� WHUULWRU\�IURP�&KLQD·V�QXFOHDU�PLVVLOHV��70'�GHSOR\PHQWV�WR�6RXWK

.RUHD�SUREDEO\�ZRXOG�QRW�XSVHW�WKH�8�6��&KLQHVH�UHODWLRQVKLS�EHFDXVH�RI�WKH�FOHDU�QHHG�WR

SURWHFW� 6RXWK�.RUHD� IURP�1RUWK�.RUHDQ� EDOOLVWLF�PLVVLOHV�� 7KLV�� RI� FRXUVH�� FRXOG� FKDQJH

DIWHU� .RUHDQ� XQLILFDWLRQ�� )LQDOO\�� 8�6�� QDYDO� 70'� V\VWHPV� �H�J��� WKH� 1DY\� 7KHDWHU�:LGH

GHIHQVH��OLNHO\�ZLOO�DSSHDU�WKUHDWHQLQJ�WR�&KLQHVH�OHDGHUV�EHFDXVH�WKHLU�PRELOLW\�LPSOLHV�WKH\

FDQ�GHIHQG�7DLZDQ��-DSDQ��RU�RWKHU�WHUULWRULHV�DURXQG�WKH�&KLQHVH�SHULSKHU\�

,I� 8�6�� %0'� GHSOR\PHQWV� VSXU� &KLQHVH� QXFOHDU� IRUFH� PRGHUQL]DWLRQ�� WKLV� FRXOG� OHDG

&KLQD� WR�UHMHFW� UDWLILFDWLRQ�RI� WKH�&RPSUHKHQVLYH�7HVW�%DQ�7UHDW\� �&7%7���SRVVLEO\�PDNH

&KLQD�OHVV�ZLOOLQJ�WR�FXW�RII�ILVVLOH�PDWHULDO�SURGXFWLRQ��DQG�UHGXFH�&KLQD·V�LQWHUHVW�LQ�IXWXUH

DUPV�FRQWURO� DJUHHPHQWV� WKDW� OLPLW� WKH� VL]H�RI� LWV�QXFOHDU� DUVHQDO�� ,Q� WKH�SDVW�� WKH�&KLQHVH

UHVSRQVH� WR�8�6�� DQG�5XVVLDQ�$%0� V\VWHPV�ZDV� WR� GHYHORS�SHQHWUDWLRQ� DLGV� IRU� LWV� ORQJ�

UDQJH�PLVVLOHV���'HYHORSLQJ�0,59V�DOVR�ZDV�FRQVLGHUHG�EXW�ZDV�GHOD\HG�XQWLO�TXLWH�UHFHQWO\

GXH�WR�WKH�ODFN�RI�D�OLJKWZHLJKW�ZDUKHDG�DQG�WHFKQLFDO�KXUGOHV�DVVRFLDWHG�ZLWK�WKH�SRVW�ERRVW

YHKLFOH���%RWK�RI�WKHVH�RSWLRQV�DUH�OLNHO\�LQ�WKH�IXWXUH�LI�8�6��RU�5XVVLDQ�%0'�V\VWHPV�DUH

GHSOR\HG�

:KHWKHU�RU�QRW�WKH�8QLWHG�6WDWHV�VKRXOG�GHSOR\�D�QDWLRQDO�PLVVLOH�GHIHQVH�VSHFLILFDOO\�WR

GHIHQG� DJDLQVW�&KLQHVH� ,&%0V� DQG� 6/%0V� LV�� RI� FRXUVH�� QRW� D� TXHVWLRQ� RI�ZKHWKHU�8�6�

������������������������������������������������������������������������������������������������������������������������������� �����������������
VXEVWDQWLDOO\ LPSURYH WKH VXUYLYDO RI WKH &KLQHVH IRUFH WR D GHGLFDWHG 8�6� FRXQWHUIRUFH DWWDFN� 0RUH UHFHQWO\

&KLQD KDV GHYHORSHG VROLG�IXHO PRELOH ,5%0V DQG PRELOH ,&%0V� 7KHVH V\VWHPV ZLOO LPSURYH &KLQHVH IRUFH

VXUYLYDO DIWHU WKH\ HQWHU WKH IRUFH LQ VXEVWDQWLDO QXPEHUV� 6HH -RKQ :LOVRQ /HZLV DQG +XD 'L� ´&KLQD·V %DOOLVWLF

0LVVLOH 3URJUDPV� 7HFKQRORJLHV� 6WUDWHJLHV� *RDOV�µ ,QWHUQDWLRQDO 6HFXULW\� 9RO� ��� 1R� � �)DOO ������ SS� ��²���

2QH VKRXOG QRWH� KRZHYHU� WKDW DVVHUWLQJ WKDW &KLQD ZDV OHVV FRQFHUQHG DERXW 8�6� GDPDJH�OLPLWLQJ FDSDELOLWLHV

LQ WKH SDVW GRHV QRW QHFHVVDULO\ LPSO\ WKDW LW ZLOO EH LQGLIIHUHQW WR 8�6� GHIHQVHV LQ WKH IXWXUH� HVSHFLDOO\ LI LW VHHV

WKH 8QLWHG 6WDWHV DV LWV SULQFLSDO ULYDO�
� ,ELG�� SS� ��²���
� 6HH -DPHV $� /DPVRQ DQG :\Q 4� %RZHQ� ´¶2QH $UURZ� WKUHH VWDUV·� &KLQD·V 0,59 SURJUDP� 3DUW ,�µ -DQH·V

,QWHOOLJHQFH 5HYLHZ� 0D\ ����� SS� ���²���� DQG -DPHV $� /DPVRQ DQG :\Q 4� %RZHQ� ´¶2QH $UURZ� WKUHH VWDUV·�

&KLQD·V 0,59 SURJUDP� 3DUW ,,µ -DQH·V ,QWHOOLJHQFH 5HYLHZ� -XQH ����� SS� ���²����



�

OHDGHUV� SUHIHU� WR� UHPDLQ� YXOQHUDEOH� WR� %HLMLQJ� RXW� RI� GHIHUHQFH� WR� D� VWUDWHJ\� RI� PXWXDO

DVVXUHG�GHVWUXFWLRQ��EXW�UDWKHU�ZKHWKHU�WKH�8QLWHG�6WDWHV�FDQ�DFKLHYH�DQ�HIIHFWLYH�GHIHQVH�RI

LWV� WHUULWRU\� JLYHQ� WKDW� DQ� RIIHQVH−GHIHQVH� DUPV� UDFH� PD\� HQVXH� DV� &KLQD� DWWHPSWV� WR

UHHVWDEOLVK� WKH� HIIHFWLYHQHVV� RI� LWV� GHWHUUHQW�� 6LQFH� &KLQHVH� PLVVLOH� WHFKQRORJ\� LV� IDLUO\

DGYDQFHG�DQG�&KLQD�ZLOO�OLNHO\�KDYH�WKH�*13�WR�HQJDJH�LQ�D�VWUDWHJLF�FRPSHWLWLRQ�RI�VRPH

LQWHQVLW\�� WKH�SURVSHFW� IRU� DFKLHYLQJ� DQ� HIIHFWLYH�GHIHQVH� DJDLQVW�&KLQHVH�PLVVLOH� WKUHDWV� LV

QRW�KLJK��0RUHRYHU��WKH�8�6��QXFOHDU�GHWHUUHQW�IRUFH�VKRXOG�EH�TXLWH�HIIHFWLYH�IRU�GLVVXDGLQJ

&KLQD�IURP�WKUHDWHQLQJ� WKH�8QLWHG�6WDWHV�RU� LWV� DOOLHV�ZLWK�QXFOHDU� DWWDFN³HVSHFLDOO\� VLQFH

WKH�8QLWHG�6WDWHV�KDV�HVFDODWLRQ�GRPLQDQFH�ZLWK�UHVSHFW� WR�&KLQD��+RZHYHU�� WKLV� LV�QRW� WR

VD\� WKH� 8QLWHG� 6WDWHV� VKRXOG� DYRLG� %0'� GHSOR\PHQWV� WKDW� PDUJLQDOO\� XQGHUPLQH� WKH

&KLQHVH�EDOOLVWLF�PLVVLOH�IRUFH�LI�RWKHU�WKUHDWV�ZDUUDQW�VXFK�D�GHIHQVH�

8OWLPDWHO\�� 8�6�� %0'� SURJUDPV� PLJKW� LQKLELW� IXUWKHU� 8�6��5XVVLDQ� QXFOHDU� IRUFH

UHGXFWLRQV�RU�&KLQHVH�ZLOOLQJQHVV�WR�MRLQ�VXFK�DUPV�FRQWURO�HIIRUWV��6LPLODUO\��5XVVLDQ�%0'

GHSOR\PHQWV�FRXOG�KDYH�DQ� LPSDFW�RQ� WKH�)UHQFK��%ULWLVK��DQG�&KLQHVH�ZLOOLQJQHVV� WR� MRLQ

WKH� QXFOHDU� DUPV� UHGXFWLRQ� SURFHVV�� 7KH� TXHVWLRQ� LV� ZKHWKHU� WKHVH� HIIHFWV� ZLOO� DFWXDOO\

PDWHULDOL]H�DQG��LI�VR��DW�ZKDW�OHYHOV�RI�GHIHQVH�

8�6�� %0'� GHSOR\PHQWV� FRXOG� DOVR� XQGHUPLQH� 8�6�� QRQSUROLIHUDWLRQ� REMHFWLYHV�� )RU

H[DPSOH�� &KLQHVH� QXFOHDU� IRUFH� PRGHUQL]DWLRQ� FRXOG�� LQ� WXUQ�� OHDG� WR� DQ� ,QGLDQ� QXFOHDU

UHVSRQVH��ZKLFK�VXEVHTXHQWO\�FRXOG�OHDG�WR�D�3DNLVWDQL�QXFOHDU�UHVSRQVH��&KLQHVH�IDLOXUH�WR

UDWLI\�WKH�&7%7��RU�,QGLDQ�DQG�3DNLVWDQL�QXFOHDU�EXLOGXSV��ZRXOG�KDYH�D�QHJDWLYH�LPSDFW�RQ

WKH� 1RQ�3UROLIHUDWLRQ� 7UHDW\� �137�� UHJLPH³DOWKRXJK� WKH� PDJQLWXGH� RI� WKLV� LPSDFW� LV

GHEDWDEOH�� ,Q� DGGLWLRQ�� 8�6��� 5XVVLDQ�� )UHQFK�� %ULWLVK�� RU� &KLQHVH� QXFOHDU� IRUFH

PRGHUQL]DWLRQ� LQ� UHVSRQVH� WR� DQRWKHU� VWDWH·V�EDOOLVWLF�PLVVLOH�GHIHQVH� FRXOG�XQGHUPLQH� WKH

137� UHJLPH� E\� FUHDWLQJ� WKH� LPSUHVVLRQ� WKDW� WKH� QXFOHDU� SRZHUV� DUH� QRW� DELGLQJ� E\� WKHLU

$UWLFOH�9,�REOLJDWLRQV�WR�QHJRWLDWH�LQ�JRRG�IDLWK�WRZDUG�WKH�HYHQWXDO�HOLPLQDWLRQ�RI�QXFOHDU

ZHDSRQV�

7KLV�VDLG��LW�LV�GLIILFXOW�WR�DVVHVV�WKH�H[WHQW�WR�ZKLFK�8�6��%0'�SURJUDPV�PLJKW�DFWXDOO\

XQGHUPLQH� 8�6�� QRQSUROLIHUDWLRQ� JRDOV�� )RU� H[DPSOH�� &KLQD� LV� PRGHUQL]LQJ� LWV� VWUDWHJLF

QXFOHDU� IRUFHV�� DOEHLW� VORZO\�� IRU� UHDVRQV� LQGHSHQGHQW�RI�8�6��%0'�SURJUDPV��7KH�&7%7

PD\�QRW�HQWHU� LQWR�IRUFH�IRU�D�KRVW�RI� UHDVRQV��QRW� WKH� OHDVW�RI�ZKLFK� LV� WKDW� WKLV� UHTXLUHV

UDWLILFDWLRQ�E\� DOO� ��� VWDWHV� WKDW� FXUUHQWO\�SRVVHVV� HLWKHU�QXFOHDU�SRZHU�RU� QXFOHDU� UHVHDUFK

UHDFWRUV³VHYHUDO� RI� ZKLFK� DUH� KRVWLOH� WR� &7%7� UDWLILFDWLRQ�� )LQDOO\�� WKH� ,QGLD−3DNLVWDQ
QXFOHDU�FRPSHWLWLRQ�LV�GULYHQ�ODUJHO\�E\�UHJLRQDO�VHFXULW\�FRQFHUQV�DQG�GRPHVWLF�SROLWLFV��QRW

8�6��%0'�SURJUDPV��DV�WKH�UHFHQW�QXFOHDU�WHVWV�E\�WKHVH�FRXQWULHV�GHPRQVWUDWH��5HFDOO�WKDW

WKH� DUJXPHQW�ZDV�PDGH� WKDW�8�6��70'�SURJUDPV�ZRXOG�XQGHUPLQH� HIIRUWV� WR� H[WHQG� WKH

1RQ�3UROLIHUDWLRQ�7UHDW\�LQGHILQLWHO\�LQ�0DUFK������EXW�WKH�HIIHFW�QHYHU�PDWHULDOL]HG�RU��LI�LW

RFFXUUHG��WKH�LPSDFW�ZDV�VOLJKW�

3HUKDSV� WKH� PRVW� GLUHFW� LQIOXHQFH� WKDW� 8�6�� %0'� SURJUDPV� KDYH� LQ� VXEYHUWLQJ� 8�6�

QRQSUROLIHUDWLRQ�JRDOV� LV� WKH� IDFW� WKDW� WKH�YHU\�SXUSRVH�RI� WKHDWHU�� LI� QRW�QDWLRQDO�� EDOOLVWLF

PLVVLOH� GHIHQVH� LV� WR� PDNH� 8�6�� UHJLRQDO� LQWHUYHQWLRQ� SRVVLEOH� E\� VWUHQJWKHQLQJ� UHJLRQDO

DOOLDQFHV� DQG� E\� UHGXFLQJ� WKH� ULVNV� WR� WKH� 8QLWHG� 6WDWHV� RI� UHJLRQDO� LQWHUYHQWLRQ�� 7R� WKH

H[WHQW� WKH� 8QLWHG� 6WDWHV� LV� PRUH� ZLOOLQJ� WR� LQWHUYHQH� LQ� UHJLRQDO� FRQIOLFWV� EHFDXVH� LW� KDV
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GHIHQVHV� WR�SURWHFW� LWV� IRUFHV� DQG� DOOLHV�� UHJLRQDO� VWDWHV�KDYH� D� JUHDWHU� LQFHQWLYH� WR� DFTXLUH

QXFOHDU�� ELRORJLFDO�� RU� FKHPLFDO� ZHDSRQV� WR� GHWHU� 8�6�� LQWHUYHQWLRQ�� DOWKRXJK� LI� %0'

V\VWHPV� DUH� HIIHFWLYH� WKH\� ZLOO� FKRRVH� GHOLYHU\� PHDQV� RWKHU� WKDQ� EDOOLVWLF� PLVVLOHV�� 7KLV

WHQVLRQ� LV� IXQGDPHQWDO�� ,W� LV� QRW� D� UHDVRQ� WR� DYRLG� EDOOLVWLF� PLVVLOH� GHIHQVH�� 2QH� VLPSO\

VKRXOG�EH� UHDOLVWLF� DERXW� WKH� IDFW� WKDW� DQ\�PLOLWDU\� FDSDELOLW\� WKDW�PDNHV�8�6�� LQWHUYHQWLRQ

PRUH� OLNHO\�SUHVHQWV�D� VHFXULW\�SUREOHP�IRU�8�6�� DGYHUVDULHV� DQG��KHQFH��ZLOO� LQFUHDVH� WKHLU

LQWHUHVW� LQ� ZHDSRQV� RI� PDVV� GHVWUXFWLRQLQVRIDU� DV� WKH\� DUH� PRWLYDWHG� WR� DFTXLUH� WKHVH

ZHDSRQV�IRU�UHDVRQV�RI�VHFXULW\��

7KH�SUREOHP�ZLWK� DOO� RI� WKH� DERYH� DUJXPHQWV� LV� WKDW� LW� LV� GLIILFXOW� WR� GHWHUPLQH�ZKLFK

RQHV� DUH� YDOLG� IURP� DPRQJ� WKH� ORJLFDO� SRVVLELOLWLHV�� WKDW� LV�� WR� GHWHUPLQH� WKH� VLJQ� DQG

PDJQLWXGH�RI�WKH�HIIHFWV�SRUWUD\HG�LQ�)LJXUH����+DYLQJ�VDLG�WKLV��WKH�HIIHFW�WKDW�VHHPV�PRVW

VDOLHQW� LV� WKH� ULVN� WKDW� QDWLRQDO� RU� WKHDWHU� EDOOLVWLF� PLVVLOH� GHIHQVHV� PLJKW� XSVHW� VWUDWHJLF

VWDELOLW\�EHWZHHQ�WKH�PDMRU�QXFOHDU�SRZHUV��LQ�SDUWLFXODU�5XVVLD�DQG�WKH�8QLWHG�6WDWHV��7KLV

FOHDUO\� ZDV� D� FRQFHUQ� GXULQJ� WKH� &ROG� :DU�� FXOPLQDWLQJ� LQ� WKH� UDWLILFDWLRQ� RI� WKH� $%0

7UHDW\��5HFHQWO\�� SUHVLGHQWV�&OLQWRQ� DQG�<HOWVLQ� UHDIILUPHG� WKH� LPSRUWDQFH�RI�PDLQWDLQLQJ

VWUDWHJLF�VWDELOLW\�ZKHQ�WKH\�VLJQHG�WKH�$%0�7UHDW\�'HPDUFDWLRQ�$JUHHPHQWV�RQ�6HSWHPEHU

����������ZKHUHLQ�70'�V\VWHPV�DUH�DOORZHG�XQGHU�WKH�$%0�7UHDW\�VR�ORQJ�DV�WKH\�GR�´QRW

SRVH�D�UHDOLVWLF�WKUHDW�WR�WKH�VWUDWHJLF�QXFOHDU�IRUFHV�RI�DQRWKHU�3DUW\�DQG�ZLOO�QRW�EH�WHVWHG�WR

JLYH� VXFK� V\VWHPV� WKDW� FDSDELOLW\�µ�� 0DLQWDLQLQJ� VWUDWHJLF� VWDELOLW\� ZLWK� UHVSHFW� WR� VPDOOHU

SRZHUV�WKDW�DFTXLUH�EDOOLVWLF�PLVVLOHV�DUPHG�ZLWK�ZHDSRQV�RI�PDVV�GHVWUXFWLRQ�LQ�WKH�IXWXUH�LV

PXFK�OHVV�LPSRUWDQW���

0DLQWDLQLQJ� VWUDWHJLF� VWDELOLW\� LV� VWLOO� LPSRUWDQW� IRU� WKH� VLPSOH� UHDVRQ� WKDW�� DOWKRXJK

LQWHQWLRQDO�QXFOHDU�DWWDFNV�EHWZHHQ�WKH�PDMRU�QXFOHDU�SRZHUV�DUH�PRUH�UHPRWH�QRZ�WKDQ�DW

DQ\�WLPH�LQ�WKH�SDVW����\HDUV��ODUJH�QXFOHDU�DUVHQDOV�ZLOO�FRQWLQXH�WR�H[LVW�LQWR�WKH�LQGHILQLWH

IXWXUH��0RUHRYHU�� WKHUH� LV� OLWWOH� HYLGHQFH� WKDW� GHIHQVHV� FDQ� UHSODFH� QXFOHDU� GHWHUUHQFH� IRU

SURWHFWLQJ� WKH�8QLWHG� 6WDWHV�� RU� DQ\�PDMRU� SRZHU�� IURP� ODUJH� QXFOHDU� DWWDFNV�� %XLOGLQJ� DQ

HIIHFWLYH�GHIHQVH�DJDLQVW�KXQGUHGV�RU�WKRXVDQGV�RI�EDOOLVWLF�PLVVLOH�ZDUKHDGV�GHOLYHUHG�E\�DQ

BBBBBBBBBBB
�7KLV LV VLPLODU WR WKH OHVVRQ ,QGLDQ $UP\ JHQHUDO 6XQGDUML GUHZ IURP WKH ���� *XOI :DU� QDPHO\� WKDW VWDWHV

VKRXOG DFTXLUH QXFOHDU ZHDSRQV EHIRUH FRQIURQWLQJ WKH 8QLWHG 6WDWHV� 6HH *HRUJH 4XHVWHU DQG 9LFWRU 8WJRII�

´1R�)LUVW�8VH DQG 1RQ�SUROLIHUDWLRQ� 5HGHILQLQJ ([WHQGHG 'HWHUUHQFH�µ 7KH :DVKLQJWRQ 4XDUWHUO\� 9RO� ������

6SULQJ ����� S� ����
� 6HH 8�6� $UPV &RQWURO DQG 'LVDUPDPHQW $JHQF\ �$&'$�� 6HFRQG $JUHHG 6WDWHPHQW 5HODWLQJ WR WKH 7UHDW\ %HWZHHQ

WKH 8QLWHG 6WDWHV RI $PHULFD DQG WKH 8QLRQ RI 6RYLHW 6RFLDOLVW 5HSXEOLFV RQ WKH /LPLWDWLRQ RI $QWL�%DOOLVWLF 0LVVLOH 6\VWHPV RI

0D\ ��� ���� �:DVKLQJWRQ� '&� $&'$� 6HSWHPEHU ��� ������
�� )LUVW� GHIHQVHV PD\ EH HIIHFWLYH DJDLQVW DQ DGYHUVDU\ ZLWK D OLPLWHG DUVHQDO DQG OHVV VRSKLVWLFDWHG

FRXQWHUPHDVXUHV� 6HFRQG� PDLQWDLQLQJ VWDELOLW\ LV RI OHVV FRQFHUQ EHFDXVH XSVHWWLQJ SROLWLFDO UHODWLRQV ZLWK

´URJXHµ VWDWHV LV OHVV LPSRUWDQW� VWLPXODWLQJ DQ DUPV UDFH ZLWK OHVV�GHYHORSHG VWDWHV PD\ QRW EH HFRQRPLFDOO\

GLVDVWURXV IRU WKH 8QLWHG 6WDWHV �WKRXJK LW FRXOG EH PRUH FRVWO\ WKDQ LV ZDUUDQWHG E\ WKH LQWHUHVWV WKH 8QLWHG

6WDWHV LV WU\LQJ WR SURWHFW�� DQG WKH LQFHQWLYH ´URJXHµ VWDWHV KDYH WR ODXQFK SUHHPSWLYH DWWDFNV LQ D FULVLV LV QRW

VWURQJ EHFDXVH� E\ VR GRLQJ� WKH\ FDQQRW LPSURYH WKHLU FKDQFHV IRU VXUYLYDO� ,Q WKH 8�6��5XVVLDQ FRQWH[W� ILUVW�

VWULNH LQVWDELOLW\ LV GULYHQ OHVV E\ D GHVLUH VLPSO\ WR ´XVH RQH·V ZHDSRQV EHIRUH ORVLQJ WKHP�µ DQG PRUH RXW RI

WKH SRVVLELOLW\ WKDW D SUHHPSWLYH VWULNH PD\ GHVWUR\ D ODUJH IUDFWLRQ RI WKH RSSRQHQW·V ZHDSRQV� WKHUHE\

LQFUHDVLQJ WKH FKDQFH WKDW RQH·V FRXQWU\ ZLOO VXUYLYH WKH HQVXLQJ ZDU�



�

DGYHUVDU\�WKDW�FDQ�GHSOR\�GHFR\V�DQG�RWKHU�SHQHWUDWLRQ�DLGV��VXEVWDQWLDOO\�LQFUHDVH�WKH�VL]H�RI

LWV� EDOOLVWLF� PLVVLOH� DUVHQDO�� FLUFXPYHQW� WKH� GHIHQVH� XVLQJ� GLIIHUHQW� GHOLYHU\� PHDQV�� DQG

SRVVLEO\� VXSSUHVV� WKH�GHIHQVH� LV� VLPSO\� WRR�JUHDW� D� WDVN� DW� WKH� FXUUHQW� WLPH��7KHUHIRUH�� DV

ORQJ�DV�WKH�PDMRU�SRZHUV�UHO\�RQ�QXFOHDU�GHWHUUHQFH�IRU�WKHLU�VHFXULW\��PDLQWDLQLQJ�VWDELOLW\

ZLOO�EH�LPSRUWDQW�

&RQVHTXHQWO\�� EDOOLVWLF� PLVVLOH� GHIHQVHV� DUH� GHHPHG� WR� EH� ´WRR� PXFKµ� LI� WKH\� SRVH� D

UHDOLVWLF� WKUHDW� WR� 8�6�� RU� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFHV�� $� WKLQ� GHIHQVH� PLJKW� DOVR� EH

FRQVLGHUHG�WKUHDWHQLQJ�LI� LW�SURYLGHV�WKH�EDVH�IRU�D�PRUH�UREXVW�GHIHQVH��)LQDOO\��D�GHIHQVH

WKDW�SRVHV�D�UHDOLVWLF�WKUHDW�WR�%ULWLVK��)UHQFK��RU�&KLQHVH�VWUDWHJLF�QXFOHDU�IRUFHV�FRXOG�DOVR

EH�FRQVLGHUHG�WR�EH�´WRR�PXFK�µ

'HWHUPLQLQJ�WKH�OHYHO�RI�GHIHQVH�WKDW�SRVHV�D�WKUHDW�GHSHQGV��DPRQJ�RWKHU�WKLQJV��RQ�WKH

QXPEHU� RI� DUULYLQJ� ZHDSRQV� WKDW� DUH� VXIILFLHQW� IRU� GHWHUUHQFH� IURP� WKH� DWWDFNHU·V

SHUVSHFWLYH��0RUHRYHU��WKH�UHTXLUHPHQWV�IRU�VXIILFLHQF\�YDU\�ZLWK�WLPH��WKH�FKDUDFWHU�RI�WKH

RSSRQHQW��WKH�LQWHUHVWV�EHLQJ�WKUHDWHQHG��DQG�WKH�FRQIOLFW�VFHQDULR��7KLV�LV�RQH�RI�WKH�PDLQ

VXEMHFWLYH�IDFWRUV�WKDW�GHWHUPLQHV�ZKHWKHU�D�JLYHQ�OHYHO�RI�GHIHQVH�SRVHV�D�UHDOLVWLF�WKUHDW�WR

DQ�RSSRQHQW·V�VWUDWHJLF�IRUFHV��7KXV��LI�WKH�DWWDFNHU�EHOLHYHV�WKDW�KROGLQJ�RQO\�D�IHZ�WDUJHWV

DW� ULVN� LV� VXIILFLHQW� IRU� GHWHUUHQFH� �H�J��� WKH� QDWLRQ·V� FDSLWDO��� EDOOLVWLF�PLVVLOH� GHIHQVHV� ZLOO

DSSHDU�OHVV�WKUHDWHQLQJ�EHFDXVH�WKH�DWWDFNHU�FDQ�FRQFHQWUDWH�LWV�UHWDOLDWRU\�VWULNH�WR�VDWXUDWH

WKH�GHIHQVH��2Q�WKH�RWKHU�KDQG��LI�WKH�DWWDFNHU�EHOLHYHV�KH�PXVW�KROG�DW�ULVN�D�ZLGH�UDQJH�RI

WDUJHWV�� SRWHQWLDOO\� ORFDWHG� LQ� PDQ\� GHIHQGHG� DUHDV�� WKH� PRUH� WKUHDWHQLQJ� HYHQ� OLPLWHG

EDOOLVWLF�PLVVLOH�GHIHQVHV�ZLOO�DSSHDU�

7KH� FULWHULRQ� XVHG� WR� GHWHUPLQH� ZKHQ� D� GHIHQVH� SRVHV� D� ´UHDOLVWLF� WKUHDWµ� LV� DOVR� QRW

REYLRXV�� 2QH� DSSURDFK� ZRXOG� EH� WR� VWDWH� WKDW� EDOOLVWLF� PLVVLOH� GHIHQVHV� VKRXOG� SRVH� QR

JUHDWHU�WKUHDW�WKDQ�WKDW�DOORZHG�E\�WKH�$%0�7UHDW\�DW� WKH�WLPH�WKH� WUHDW\�ZDV�VLJQHG��7KH

RULJLQDO�$%0�7UHDW\�DOORZHG�D�PD[LPXP�LQWHUFHSW�SRWHQWLDO�RI�����ZDUKHDGV��ODWHU�UHGXFHG

WR�����ZDUKHDGV�E\�WKH������$%0�7UHDW\�3URWRFRO���WKHUHE\�SURYLGLQJ�D�K\SRWKHWLFDO�DELOLW\

WR�LQWHUFHSW�DSSUR[LPDWHO\����SHUFHQW�RI�WKH������6RYLHW�VWUDWHJLF�EDOOLVWLF�PLVVLOH�IRUFH�RQ

JHQHUDWHG�DOHUW�DQG�EHWZHHQ����WR����SHUFHQW�RI�LWV�PLVVLOH�ZDUKHDGV�RQ�GD\�WR�GD\�DOHUW³

GHSHQGLQJ�RQ�WKH�DVVXPSWLRQV�RQH�PDNHV�UHJDUGLQJ� WKH�VXUYLYDO�RI�6RYLHW�VXEPDULQHV�DQG

VLOR�EDVHG�,&%0V�DIWHU�D�8�6��VXUSULVH�DWWDFN��*LYHQ�WKDW�WHQVLRQV�EHWZHHQ�WKH�PDMRU�QXFOHDU

SRZHUV�WRGD\�DUH�PXFK�ORZHU�WKDQ�WKH�WHQVLRQV�EHWZHHQ�WKH�8QLWHG�6WDWHV�DQG�WKH�IRUPHU

6RYLHW�8QLRQ�LQ�������WKLV�FULWHULRQ�VHHPV�WRR�UHVWULFWLYH�

7KLV� DQDO\VLV� DVVXPHV� WKDW�EDOOLVWLF�PLVVLOH�GHIHQVHV�EHJLQ� WR� SRVH� D� ´UHDOLVWLF� WKUHDWµ� LI

WKH\�FDQ�EORFN����SHUFHQW�RI�WKH�RSSRQHQW·V�EDOOLVWLF�PLVVLOH�UHWDOLDWLRQ�� L�H��� WZLFH�WKH� OHYHO

DOORZHG�E\�WKH�RULJLQDO�$%0�7UHDW\��7KH�GHJUDGDWLRQ�RI�WKH�RYHUDOO�UHWDOLDWRU\�FDSDELOLW\�LV

OHVV�LI�ERPEHU�ZHDSRQV�DUH�LQFOXGHG��7ZHQW\�SHUFHQW�DWWULWLRQ�LV�HQRXJK�WR�FRPSOLFDWH�DWWDFN

SODQQLQJ� DQG� WR� UDLVH� FRQFHUQV� DERXW� WKH� IXWXUH� YLDELOLW\� RI� RQH·V� EDOOLVWLF�PLVVLOH� IRUFH� LI

GHIHQVH� GHSOR\PHQWV� FRQWLQXH�� \HW� E\� QR� PHDQV� UHSUHVHQWV� D� VLJQLILFDQW� GDPDJH�OLPLWLQJ

FDSDELOLW\��$IWHU� DOO�� SUREOHPV�ZLWK� IRUFH� VXUYLYDO� DQG� V\VWHP� UHOLDELOLW\� DOUHDG\� UHGXFH� WKH

VL]H�RI�D�FRXQWU\·V�UHWDOLDWRU\�FDSDELOLW\�UHODWLYH�WR�WKH�GHSOR\HG�IRUFH�E\�DW�OHDVW����SHUFHQW

RQ�JHQHUDWHG�DOHUW��7KHUHIRUH��8�6��QDWLRQDO�DQG�WKHDWHU�PLVVLOH�GHIHQVHV�DUH�GHHPHG�EH� WR

´WRR�PXFKµ�LI�WKH\�UHGXFH�D�PDMRU�QXFOHDU�SRZHU·V�EDOOLVWLF�PLVVLOH�UHWDOLDWLRQ�E\����SHUFHQW�
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+RZ�0XFK�1DWLRQDO�0LVVLOH�'HIHQVH�,V�7RR�0XFK"

7KH�H[WHQW�WR�ZKLFK�D�8�6��QDWLRQDO�PLVVLOH�GHIHQVH�FDQ�LQWHUFHSW�DQ�DWWDFN�GHSHQGV�RQ�WKH

VL]H�RI� WKH�GHIHQVH� FRYHUDJH� �RU� ´IRRWSULQWµ�� DVVRFLDWHG�ZLWK� HDFK�10'�VLWH�� WKH�QXPEHU

DQG� HIIHFWLYHQHVV� RI� WKH� 10'� LQWHUFHSWRUV�� DQG� WKH� VL]H� DQG� FKDUDFWHU� RI� WKH� RIIHQVLYH

DWWDFN����:LWK�UHVSHFW�WR�WKH�VL]H�RI�IXWXUH�K\SRWKHWLFDO�DWWDFNV��5XVVLD�LV�DVVXPHG�WR�KDYH�D

VWUDWHJLF�IRUFH�XQGHU�67$57�,,��RU�67$57�,,,��ZLWK�EHWZHHQ�������WR�������WRWDO�VWUDWHJLF

QXFOHDU�ZDUKHDGV�LQ�WKH�����−�����WLPH�IUDPH��VHH�WKH�DSSHQGL[���&KLQD�LV�DVVXPHG�WR�KDYH

D� VWUDWHJLF� QXFOHDU� IRUFH� ZLWK� ��−���� EDOOLVWLF� PLVVLOH� ZDUKHDGV� FDSDEOH� RI� UHDFKLQJ� WKH

8QLWHG�6WDWHV�EHWZHHQ�����−������VHH�WKH�DSSHQGL[��
,Q�WHUPV�RI�FRYHUDJH��WZR�10'�VLWHV�FDQ�FRYHU�WKH�FRQWLQHQWDO�8QLWHG�6WDWHV��L�H���WKH���

FRQWLJXRXV� VWDWHV��ZLWK� D� EDUUDJH� ILULQJ� GRFWULQH� IRU� DWWDFNV� FRPLQJ� IURP� DOO� D]LPXWKV� �DV

ZRXOG�DSSUR[LPDWHO\�EH�WKH�FDVH�LI�5XVVLD�GHSOR\HG�6/%0V�RII�WKH�HDVW�DQG�ZHVW�FRDVWV�RI

WKH�8QLWHG�6WDWHV�³DVVXPLQJ�10'�LQWHUFHSWRU�IO\RXW�VSHHGV�DERYH�����NP�VHF�DQG�VHQVRU

DUFKLWHFWXUHV� WKDW� LQFOXGH� RQH� RI� WKH� IROORZLQJ� RSWLRQV� FXUUHQWO\� XQGHU� FRQVLGHUDWLRQ�� ���

SODFLQJ�DGGLWLRQDO�JURXQG�EDVHG� WUDFNLQJ�UDGDUV�DURXQG�WKH�SHULSKHU\�RI� WKH�8QLWHG�6WDWHV�

����SODFLQJ�WUDFNLQJ�UDGDUV�DURXQG�WKH�8�6��SHULSKHU\�DQG�XSJUDGLQJ�H[LVWLQJ�EDOOLVWLF�PLVVLOH

HDUO\�ZDUQLQJ�UDGDUV�ORFDWHG�LQ�(QJODQG�DQG�*UHHQODQG��RU�����GHSOR\LQJ�VSDFH�EDVHG�PLVVLOH

DFTXLVLWLRQ�DQG�WUDFNLQJ�VHQVRUV�VXFK�DV�WKH�6SDFH�%DVHG�,QIUDUHG�6\VWHP−/RZ�(DUWK�2UELW

�6%,56�/(2�� VDWHOOLWH�� )RXU� WR� QLQH� VLWHV�ZRXOG�EH� UHTXLUHG� IRU� D� VKRRW�ORRN�VKRRW� ILULQJ

GRFWULQH�� ,I� WKH� DWWDFN� FRPHV� RQO\� IURP� D� QRUWKHUO\� GLUHFWLRQ�� L�H��� 5XVVLDQ� ,&%0V� DQG

6/%0V�ODXQFKHG�IURP�WKHLU�EDVWLRQV�RU�&KLQHVH�,&%0V��WKHQ�RQO\�RQH�VLWH� LV�UHTXLUHG�IRU

EDUUDJH�FRYHUDJH�RI�WKH����VWDWHV�DQG�WZR�VLWHV�IRU�VKRRW�ORRN�VKRRW�FRYHUDJH��DVVXPLQJ�RQH

RI�WKH�ODWWHU�WZR�VHQVRU�DUFKLWHFWXUH�RSWLRQV���

)LJXUH� �� LOOXVWUDWHV� WKH�5XVVLDQ� UHWDOLDWRU\� FDSDELOLW\� IRU� D� ������ZDUKHDG�5XVVLDQ� IRUFH

DIWHU�DEVRUELQJ�D�K\SRWKHWLFDO�8�6��FRXQWHUIRUFH�ILUVW�VWULNH�RQ�JHQHUDWHG�DOHUW��DV�D�IXQFWLRQ

RI�WKH�QXPEHU�RI�10'�LQWHUFHSWRUV�GHSOR\HG�DW�D�VLQJOH�VLWH�ZLWKLQ�WKH�8QLWHG�6WDWHV��7KH

10'�LQWHUFHSWRUV�DUH�ILUHG�LQ�D�EDUUDJH�DQG�DUH�DVVXPHG�WR�KDYH�D�VLQJOH�VKRW�SUREDELOLW\�RI

NLOO��663.��HTXDO�WR�����IURP�D�5XVVLDQ�ZRUVW�FDVH�SHUVSHFWLYH��)LQDOO\��WKH�DWWDFN�LV�DVVXPHG

BBBBBBBBBBB
�� 7KH VL]H RI WKH GHIHQGHG IRRWSULQW GHSHQGV RQ WKH VL]H RI WKH DWWDFN� WKH LQWHUFHSWRU IO\RXW VSHHG� WKH

ZDUKHDG VLJQDWXUH �L�H�� UDGDU FURVV VHFWLRQ DQG LQIUDUHG UDGLDWHG SRZHU�� WKH FKDUDFWHU RI WKH VHQVRU VXSSRUW�

L�H�� WKH UDGDU SRZHU�DSHUWXUH SURGXFW� WKH LQIUDUHG RSWLFV� DQG WKH ORFDWLRQ RI WKH VHQVRUV �H�J�� JURXQG�EDVHG

UDGDUV ZLWKLQ WKH FRQWLQHQWDO 8QLWHG 6WDWHV� JURXQG�EDVHG UDGDUV RXWVLGH 8�6� WHUULWRU\� RU VSDFH�EDVHG

DFTXLVLWLRQ DQG WUDFNLQJ VHQVRUV�� DQG RQ WKH GHIHQVH ILULQJ GRFWULQH� ,Q D EDUUDJH ILULQJ PRGH� PXOWLSOH

LQWHUFHSWRUV DUH ILUHG DW DQ LQFRPLQJ ZDUKHDG QHDU VLPXOWDQHRXVO\� ,Q D VKRRW�ORRN�VKRRW PRGH� RQH RU WZR

LQWHUFHSWRUV LQLWLDOO\ DUH ILUHG DW HDFK ZDUKHDG� WKHQ D YROOH\ RI LQWHUFHSWRUV LV ILUHG DW DQ\ ZDUKHDG WKDW OHDNV

WKURXJK WKH ILUVW VKRW� 6KRRW�ORRN�VKRRW ILULQJ GRFWULQHV DUH PRUH HIILFLHQW EHFDXVH VXEVHTXHQW LQWHUFHSWRUV DUH

QRW ODXQFKHG LI WKH ZDUKHDG LV GHVWUR\HG LQ WKH ILUVW VKRW� +RZHYHU� WKH\ DUH PRUH GHPDQGLQJ WHFKQLFDOO\

EHFDXVH WKH\ UHTXLUH FRQILGHQW NLOO DVVHVVPHQW DIWHU WKH ILUVW VKRW DQG WKH\ KDYH VPDOOHU GHIHQGHG IRRWSULQWV

EHFDXVH OHVV IO\RXW WLPH LV DYDLODEOH IRU WKH VHFRQG LQWHUFHSW DWWHPSW�
�� 6HH 5XVVHOO 6KDYHU� ´3ULRULWLHV IRU %DOOLVWLF 0LVVLOH 'HIHQVH�µ LQ1HZ &KDOOHQJHV IRU 'HIHQVH 3ODQQLQJ� 5HWKLQNLQJ

+RZ 0XFK ,V (QRXJK� HG� 3DXO 'DYLV� 5$1'� 6DQWD 0RQLFD� &$� ����� SS� ���²����
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)LJ������5XVVLDQ�67$57�,,�,,,�5HWDOLDWRU\�&DSDELOLW\�YV��8�6��10'

WR�EH�XQLIRUP��DV�LV�WKH�GHIHQVH�FRYHUDJH����7ZR�GLIIHUHQW�DWWDFN�VWUDWHJLHV�DUH�LOOXVWUDWHG�LQ

)LJXUH� ��� 7KH� XSSHU� FXUYH� �GDVKHG�� DVVXPHV� WKDW� WZR� HIIHFWLYH� GHFR\V� DUH� GHSOR\HG�ZLWK

HDFK�5XVVLDQ�ZDUKHDG����7KH�ORZHU�FXUYH�DVVXPHV�QR�GHFR\V�DUH�LQFOXGHG�LQ�WKH�DWWDFN��7KH

5XVVLDQ� UHWDOLDWRU\� FDSDELOLW\� RQ� JHQHUDWHG� DOHUW� OHYHOV� RII� DW� DSSUR[LPDWHO\� ���� ZDUKHDGV

BBBBBBBBBBB
�� 0RUH FRPSOH[ PRGHOV ZRXOG WDNH LQWR DFFRXQW WKH QRQXQLIRUP YDOXH VWUXFWXUH RI WKH 8�6� WDUJHW EDVH �H�J��

WKH YDU\LQJ SRSXODWLRQV RI GLIIHUHQW FLWLHV�� SUHIHUHQWLDO DWWDFN VWUDWHJLHV� DQG SUHIHUHQWLDO GHIHQVH VWUDWHJLHV�

+RZHYHU� VXFK PRGHOLQJ VRSKLVWLFDWLRQ VKRXOG QRW FKDQJH WKH FRQFOXVLRQV UHDFKHG KHUH�
�� 7ZR HIIHFWLYH GHFR\V DUH DVVXPHG IRU HDFK ZDUKHDG EHFDXVH 5XVVLDQ SODQQHUV PLJKW EHOLHYH WKDW 8�6�

GHIHQVHV FRXOG GLVFULPLQDWH VLPSOH GHFR\V �H�J�� EDOORRQV� FKDII� DQG ERRVWHU IUDJPHQWV� IURP ZDUKHDGV� EXW QRW

KLJK�TXDOLW\ GHFR\V GHVLJQHG WR VLPXODWH ZDUKHDGV� 7KH QXPEHU RI VXFK KLJK�TXDOLW\ GHFR\V WKDW FRXOG EH

GHSOR\HG ZLWK HDFK ZDUKHDG LV XQNQRZQ� +RZHYHU� LQ WKH ����V *UHDW %ULWDLQ DSSDUHQWO\ GHSOR\HG WZR KLJK�

TXDOLW\ GHFR\V� DORQJ ZLWK RWKHU SHQHWUDWLRQ DLGV� IRU HDFK 3RODULV 6/%0 ZDUKHDG LQ WKH &KHYDOLQH SURJUDP �VHH

WKH DSSHQGL[��

0

250

500

750

1000

1250

1500

0 500 1000 1500 2000 2500 3000

Total NMD Interceptors (1 site)

R
us

si
an

 R
et

al
ia

tio
n 

(w
ar

he
ad

s)

2 decoys/whd

no decoys

Generated Alert
(1,850-warhead force)

20% degradation



��

7DEOH��

1XPEHU�RI�8�6��10'�,QWHUFHSWRUV�7KDW�0LJKW�$SSHDU�7KUHDWHQLQJ

2IIHQVLYH�$WWDFN�6FHQDULRV

6FHQDULRV 1R�GHFR\V ��GHFR\V�ZDUKHDG

5XVVLD��*HQHUDWHG�$OHUW

������ZDUKHDGV ��� ���

������ZDUKHDGV ��� ���

������ZDUKHDGV ��� ���

5XVVLD��'D\�WR�'D\�$OHUW ��−�� ��−���
&KLQD��*HQHUDWHG�$OHUW

��−����ZDUKHDGV ��−�� ��−��

EHFDXVH�WKLV�LV�WKH�HVWLPDWHG�VL]H�RI�WKH�ERPEHU�UHWDOLDWLRQ��)LQDOO\��QR�ZDUKHDGV�KDYH�EHHQ

ZLWKKHOG�IURP�WKH�5XVVLDQ�UHWDOLDWRU\�VWULNH�IRU�D�VHFXUH�UHVHUYH�IRUFH���

7KHUHIRUH��XVLQJ�D�������ZDUKHDG�5XVVLDQ�IRUFH�DV�DQ�H[DPSOH��DSSUR[LPDWHO\�����10'

LQWHUFHSWRUV� GHSOR\HG� DW� D� VLQJOH� VLWH� PLJKW� DSSHDU� WR� 5XVVLDQ� SODQQHUV� WR� GHJUDGH� WKHLU

EDOOLVWLF�PLVVLOH�UHWDOLDWLRQ�E\����SHUFHQW��DVVXPLQJ�DOO�LQWHUFHSWRUV�DW�WKLV�VLWH�FDQ�HQJDJH�WKH

LQFRPLQJ�DWWDFN��7KLV�FRUUHVSRQGV�WR�D�GHJUDGDWLRQ�RI�DSSUR[LPDWHO\����SHUFHQW�LQ�WKH�WRWDO

5XVVLDQ�UHWDOLDWRU\�FDSDELOLW\� LI�RQH� LQFOXGHV�ERPEHU�ZHDSRQV�� ,I�PXOWLSOH�10'�VLWHV� DUHD

UHTXLUHG� IRU� FRPSOHWH� FRYHUDJH� RI� WKH� 8QLWHG� 6WDWHV�� WKHQ� 5XVVLD� KDV� WKH� RSWLRQ� RI

FRQFHQWUDWLQJ� LWV� UHWDOLDWRU\� VWULNH� DJDLQVW� WDUJHWV� ORFDWHG� ZLWKLQ� RQH� RI� WKH� GHIHQGHG

IRRWSULQWV�� ,Q� WKLV� FDVH��PRUH�10'�LQWHUFHSWRUV�ZRXOG�EH� UHTXLUHG� WR� UHGXFH� WKH�5XVVLDQ

EDOOLVWLF�PLVVLOH�UHWDOLDWLRQ�E\����SHUFHQW�

$�VLPLODU�FDOFXODWLRQ�FDQ�EH�PDGH�IRU�GLIIHUHQW�5XVVLDQ�IRUFH�VWUXFWXUHV��RU� IRU�5XVVLDQ

IRUFHV� RQ� GD\�WR�GD\� DOHUW�� 7KH� UHVXOWV� DUH� VKRZQ� LQ� 7DEOH� ��� 2EYLRXVO\�� WKH� LPSDFW� RI

GHIHQVHV� EHFRPHV� PRUH� SURQRXQFHG� DW� ORZHU� IRUFH� OHYHOV�� 7KH� 5XVVLDQ� IRUFH� FRQWDLQLQJ

������ZDUKHDGV� LV� FORVH� WR� WKH�PD[LPXP�5XVVLD� FDQ�GHSOR\� XQGHU� 67$57� ,,��7KH� ������

ZDUKHDG� IRUFH� UHSUHVHQWV�RQH� WKDW�PLJKW� UHVXOW� LI�5XVVLDQ� VWUDWHJLF� IRUFH�PRGHUQL]DWLRQ� LV

VORZHG�E\�FRQWLQXHG�HFRQRPLF�DQG�SROLWLFDO�WXUPRLO�VLPLODU�WR�WKDW�ZKLFK�KDV�RFFXUUHG�RYHU

WKH�SDVW�VHYHQ�\HDUV��2Q�GD\�WR�GD\�DOHUW�5XVVLD�ZRXOG�KDYH�D�VXUYLYLQJ�UHWDOLDWRU\�FDSDELOLW\

EHWZHHQ� ���� DQG� ���� ZDUKHDGV�� GHSHQGLQJ� RQ� ZKLFK� RI� WKH� DERYH� IRUFH� VWUXFWXUHV� RQH

DVVXPHV��7KH�GHWDLOV�RI�WKHVH�IRUFH�VWUXFWXUHV�DUH�JLYHQ�LQ�WKH�DSSHQGL[�

BBBBBBBBBBB
�� 7KH VWDQGDUG UDWLRQDOH IRU D VHFXUH UHVHUYH IRUFH LV WR HQVXUH WKDW D QXFOHDU�DUPHG VWDWH GRHV QRW FRPSOHWHO\

GLVDUP LWVHOI DIWHU DQ DOO�RXW UHWDOLDWRU\ VWULNH DJDLQVW DQRWKHU VWDWH� 7KLV UHVHUYH QXFOHDU FDSDELOLW\ SUHVXPDEO\

ZRXOG EH WR GHWHU IXUWKHU WUDQVJUHVVLRQV LQ WKH ZDNH RI D PDVVLYH QXFOHDU ZDU� 7KH QXPEHU RI ZHDSRQV WKDW DUH

ZLWKKHOG IRU WKLV SXUSRVH LV GHEDWDEOH� DOWKRXJK XVXDOO\ LW LV EHOLHYHG WR EH VPDOO �H�J�� �� SHUFHQW RI WKH IRUFH��

7KH UHTXLUHPHQWV IRU D VHFXUH UHVHUYH IRUFH KDYH EHHQ LJQRUHG LQ WKHVH FDOFXODWLRQV EHFDXVH WKH\ GRQ·W

VXEVWDQWLDOO\ DIIHFW WKH FRQFOXVLRQV UHDFKHG KHUH� XQOHVV WKH GHIHQVH SRWHQWLDO RI D VWDWH FDQ EH UHFRQVWLWXWHG

TXLFNO\ DIWHU WKH LQLWLDO DWWDFNV�
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,I� WKH�8QLWHG�6WDWHV�GHSOR\V� D� VLQJOH�VLWH�10'�V\VWHP�� DV� LV� FXUUHQWO\�EHLQJ�GLVFXVVHG�

WKHQ� EDUUDJH�ILUH� FRYHUDJH� RI� WKH� FRQWLQHQWDO� 8QLWHG� 6WDWHV� LV� SRVVLEOH� RQO\� IRU� DWWDFNV

FRPLQJ� IURP�WKH�QRUWK�� ,Q� WKLV� FDVH�� WKH� LPSDFW�RI� WKH�GHIHQVH�ZRXOG�EH� WKH� VDPH� DV� IRU

DWWDFNV� GLUHFWHG� DW� ERWK� VLWHV� IRU� WKH� WZR�VLWH�10'�V\VWHP� VKRZQ� LQ�)LJXUH� ���7KDW� LV�� D

VLQJOH�VLWH�10'�V\VWHP�FRYHULQJ�WKH�HQWLUH�FRXQWU\�ZLWK�����LQWHUFHSWRUV�VKRXOG�QRW�SRVH�D

UHDOLVWLF� WKUHDW� WR� WKH� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFH� XQWLO� LWV� WRWDO� IRUFH� DSSURDFKHV

DSSUR[LPDWHO\�������ZHDSRQV��DVVXPLQJ�QR�GHFR\V���H[FHSW�RQ�GD\�WR�GD\�DOHUW��VHH�7DEOH����

7KH� UHODWLYH� GD\�WR�GD\� DOHUW� YXOQHUDELOLW\� RI� 5XVVLDQ� IRUFHV� PD\� FUHDWH� SUREOHPV� LQ� D

ZRUOG� ZLWK� WKLQ�PLVVLOH� GHIHQVHV� EHFDXVH� 5XVVLDQ� OHDGHUV� PLJKW� IHHO� SUHVVXUH� WR� JHQHUDWH

WKHLU� IRUFHV�HDUO\� LQ�D�FULVLV� WR� LPSURYH� WKHLU� DELOLW\� WR�GHWHU� WKH�8QLWHG�6WDWHV��7KLV� FRXOG

KDYH�QHJDWLYH�FRQVHTXHQFHV� IRU�FULVLV�PDQDJHPHQW�EHFDXVH� VLJQV� WKDW�5XVVLD� LV� DOHUWLQJ� LWV

IRUFHV�FRXOG� OHDG� WR�PLVSHUFHSWLRQV� WKDW� H[DFHUEDWH�� UDWKHU� WKDQ� VWDELOL]H�� D� FULVLV³GHVSLWH

WKH�IDFW�WKDW�IRUFH�JHQHUDWLRQ�PDNHV�WKH�QXFOHDU�EDODQFH�PRUH�VWDEOH��+DYLQJ�VDLG�WKLV�� WKH

OLNHOLKRRG�RI�D�QXFOHDU�FULVLV�EHWZHHQ�WKH�8QLWHG�6WDWHV�DQG�5XVVLD�LV�UHPRWH�LQ�WKH�FXUUHQW

SROLWLFDO� HQYLURQPHQW��0RUHRYHU�� LQFUHDVHG� WUDQVSDUHQF\�ZLWK� UHVSHFW� WR�8�6�� DQG�5XVVLDQ

VWUDWHJLF�IRUFH�RSHUDWLRQV��DV�KDV�RFFXUUHG�RYHU�WKH� ODVW�VL[�\HDUV�GXH�WR�PLOLWDU\�WR�PLOLWDU\

H[FKDQJHV�� UHGXFHV� WKH� OLNHOLKRRG� RI� VXFK� PLVSHUFHSWLRQV�� )LQDOO\�� LI� WKH� SROLWLFDO

HQYLURQPHQW�EHFRPHV�PRUH�KRVWLOH�� SUHVXPDEO\�RYHU� D� SHULRG�RI�PRQWKV� WR� \HDUV��5XVVLD

ZRXOG�KDYH�DPSOH�WLPH�WR�UHFRQVLGHU�VXFK�ORZ�SHDFHWLPH�DOHUW�UDWHV���

(YHQ� LI� D� WKLQ�8�6��QDWLRQDO�PLVVLOH�GHIHQVH�GRHV�QRW�SRVH� D� UHDOLVWLF� WKUHDW� WR�5XVVLD·V

VWUDWHJLF� PLVVLOH� IRUFHV�� LW� PD\� SURYLGH� WKH� EDVH� IRU� D� PRUH� UREXVW� GHIHQVH� DQG�� KHQFH�

FRQVWLWXWH�D�EUHDNRXW�WKUHDW��%UHDNRXW�LV�D�FRQFHUQ�RQO\�LI�WKH�8QLWHG�6WDWHV�FDQ�DFKLHYH�DQ

H[SORLWDEOH�VWUDWHJLF�DGYDQWDJH��,Q�IDFW��WKH�8QLWHG�6WDWHV�ZRXOG�QRW�DWWHPSW�EUHDNRXW�XQOHVV

LW� FDQ� DFKLHYH� VXFK� DQ� DGYDQWDJH�� 7KH� OHYHO� RI� GHIHQVH� WKDW� FRQIHUV� FRHUFLYH� OHYHUDJH� LV

XQFHUWDLQ�� DOWKRXJK� LW� LV� OLNHO\� WR� EH� D� GHIHQVH� WKDW� FDQ� EORFN� DW� OHDVW� ��� SHUFHQW� RI� WKH

RSSRQHQW·V�IRUFHV����,W�ZRXOG�EH�GLIILFXOW�IRU�WKH�8QLWHG�6WDWHV�WR�DFKLHYH�VXFK�DQ�DGYDQWDJH

BBBBBBBBBBB
�� 7R WKH H[WHQW 5XVVLDQ SODQQHUV DUH FRQFHUQHG DERXW GD\�WR�GD\ DOHUW VFHQDULRV DV WKH\ UHGXFH WKH VL]H RI

WKHLU VWUDWHJLF DUVHQDO� WKH\ KDYH VHYHUDO RSWLRQV IRU DOOHYLDWLQJ WKLV UHODWLYH YXOQHUDELOLW\� )LUVW� 5XVVLD FRXOG

PDLQWDLQ KLJKHU SHDFHWLPH DOHUW UDWHV� L�H�� GHSOR\ PRUH VXEPDULQHV WR VHD� PRUH PRELOH ,&%0V RXW RI JDUULVRQ�

DQG�RU SODFH ERPEHUV RQ DOHUW �DQ RSWLRQ WKH IRUPHU 6RYLHW 8QLRQ UDUHO\ SUDFWLFHG GXULQJ WKH &ROG :DU� LI

SROLWLFDO UHODWLRQV ZLWK WKH 8QLWHG 6WDWHV GHWHULRUDWH� 7KH FRVWV DVVRFLDWHG ZLWK KLJKHU DOHUW UDWHV PD\ EH

SURKLELWLYH GXULQJ SHDFHWLPH� EXW ZRXOG EH MXVWLILHG LI UHODWLRQV GHWHULRUDWH� $ VHFRQG� OHVV H[SHQVLYH RSWLRQ

ZRXOG EH WR SODFH D IUDFWLRQ RI 5XVVLDQ VXEPDULQHV LQ SRUW� ,&%0V LQ VLORV� DQG PRELOH ,&%0V LQ JDUULVRQ RQ D

ODXQFK�XQGHU�DWWDFN SRVWXUH� +RZHYHU� WKLV LV GDQJHURXV IURP WKH SHUVSHFWLYH RI DFFLGHQWDO� XQDXWKRUL]HG� RU

LQDGYHUWHQW QXFOHDU ZDU³WKH ODWWHU EHLQJ D SDUWLFXODU FRQFHUQ WRGD\ EHFDXVH RI ZHDNQHVVHV LQ 5XVVLD·V EDOOLVWLF

PLVVLOH HDUO\�ZDUQLQJ QHWZRUN� &RQVHTXHQWO\� WKLV RSWLRQ VKRXOG EH VWURQJO\ GLVFRXUDJHG� 7KLUG� 5XVVLD FRXOG

UHYLVH LWV GD\�WR�GD\ WDUJHWLQJ GRFWULQH WR FRQFHQWUDWH RQ WDUJHWV ORFDWHG ZLWKLQ IHZHU GHIHQGHG DUHDV� WKHUHE\

UHGXFLQJ WKH LPSDFW RI WKH GHIHQVH� )LQDOO\� 5XVVLD FRXOG GHSOR\ VRSKLVWLFDWHG GHFR\V RQ LWV EDOOLVWLF PLVVLOHV� 2I

FRXUVH� WKLV ZRXOG DOVR UHGXFH WKH 8�6� GHIHQVH HIIHFWLYHQHVV DJDLQVW 5XVVLDQ DFFLGHQWDO DQG XQDXWKRUL]HG

DWWDFNV� WKRXJK QRW DJDLQVW WKUHDWV IURP RWKHU FRXQWULHV�
�� +LVWRU\ SURYLGHV VRPH FOXHV DV WR WKH OHYHO RI QXFOHDU DV\PPHWU\ UHTXLUHG WR SURYLGH FRHUFLYH OHYHUDJH�

'XULQJ WKH &XEDQ 0LVVLOH &ULVLV WKH 8QLWHG 6WDWHV KDG D � WR � DGYDQWDJH LQ GHSOR\HG VWUDWHJLF QXFOHDU ZHDSRQV

UHODWLYH WR WKH IRUPHU 6RYLHW 8QLRQ� 0RUHRYHU� 8�6� SUHHPSWLYH FRXQWHUIRUFH RSWLRQV PLJKW KDYH EHHQ IDLUO\

HIIHFWLYH DJDLQVW 6RYLHW IRUFHV DW ORZ DOHUW OHYHOV� 8QGHU WKHVH FLUFXPVWDQFHV� WKH 8QLWHG 6WDWHV SUREDEO\ KDG
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EHFDXVH�� DOWKRXJK� WKH� UDGDUV� DQG� FRPPDQG� DQG� FRQWURO� HOHPHQWV³WKH� ORQJ� OHDG�WLPH

HOHPHQWV� IRU� D� QDWLRQZLGH� GHIHQVH³DOUHDG\� ZRXOG� EH� LQ� SODFH�� DQ\� LQGLFDWLRQ� WKDW� PRUH

LQWHUFHSWRUV�DUH�EHLQJ�GHSOR\HG�ZRXOG�FDXVH�5XVVLD�WR�LQFUHDVH� LWV�DOHUW�UDWH��)RU�D�5XVVLDQ

IRUFHV� ZLWK� EHWZHHQ� �����²������ ZDUKHDGV�� DSSUR[LPDWHO\� ���²������ 10'� LQWHUFHSWRUV

ZRXOG�EH� UHTXLUHG� WR�EORFN� ���SHUFHQW� RI� WKH�5XVVLDQ�EDOOLVWLF�PLVVLOH� IRUFH� RQ� JHQHUDWHG

DOHUW�� DVVXPLQJ� WKH� DWWDFN� GRHV� QRW� LQFOXGH� GHFR\V� DQG� WKDW� LW� LV� VSUHDG� HYHQO\� DFURVV� WKH

HQWLUH�8QLWHG� 6WDWHV��0RUHRYHU�� D� VXEVWDQWLDO� ERPEHU� IRUFH� UHPDLQV� �����ZDUKHDGV� LQ� WKH

DERYH�IRUFHV���7KH�WLPH�LW�ZRXOG�WDNH�WKH�8QLWHG�6WDWHV�WR�UHDFK�WKHVH�GHIHQVH�OHYHOV�ZRXOG

JLYH�5XVVLD� WLPH�WR� ORDG�PRUH�ZDUKHDGV�RQ�EDOOLVWLF�PLVVLOHV�SUHYLRXVO\�GRZQORDGHG�XQGHU

67$57�,,��RU�67$57�,,,��RU�RQ�EDOOLVWLF�PLVVLOHV�ZLWK�VXIILFLHQW�WKURZ�ZHLJKW�WR�FDUU\�PRUH

ZDUKHDGV� �H�J��� WKH� 66���� DQG� 66���� ,&%0V�� RU� WKH� 66�1;���� 6/%0��� GHSOR\� GHFR\V� RU

RWKHU�SHQHWUDWLRQ�DLGV��DQG�RU�GHYLVH�ZD\V�WR�VXSSUHVV�WKH�GHIHQVH����2EYLRXVO\��DQQXDO�GDWD

H[FKDQJHV� RQ� 8�6�� 10'� SURJUDPV� DQG�� PRUH� LPSRUWDQWO\�� PRQLWRULQJ� 8�6�� 10'

LQWHUFHSWRU�SURGXFWLRQ�IDFLOLWLHV�ZRXOG�EH�XVHIXO�FRQILGHQFH�EXLOGLQJ�PHDVXUHV�WR�KHOS�DOOD\

5XVVLDQ�EUHDNRXW�FRQFHUQV�

1DWLRQDO� PLVVLOH� GHIHQVHV� ZRXOG� KDYH� JUHDWHU� LPSDFW� RQ� WKH� UHWDOLDWRU\� FDSDELOLWLHV� RI

&KLQD��)UDQFH��DQG�*UHDW�%ULWDLQ��7DEOH���DOVR� LOOXVWUDWHV�WKH�VL]H�RI�D�8�6��QDWLRQDO�PLVVLOH

GHIHQVH� WKDW� PLJKW� SRVH� D� UHDOLVWLF� WKUHDW� WR� D� &KLQHVH� VWUDWHJLF� QXFOHDU� IRUFH� FRQWDLQLQJ

EHWZHHQ���²���� ORQJ�UDQJH�EDOOLVWLF�PLVVLOH�ZDUKHDGV��1RWH� WKDW�&KLQD� LV�QRW�SURMHFWHG� WR

KDYH�DQ\�ORQJ�UDQJH�ERPEHUV�FDSDEOH�RI�VWULNLQJ�WKH�8QLWHG�6WDWHV�

,I� WKH� 8QLWHG� 6WDWHV� GHSOR\V� D� WKLQ� QDWLRQDO� PLVVLOH� GHIHQVH�� 5XVVLD� PLJKW� GHSOR\� D

FRPSDUDEOH� GHIHQVH�� DOWKRXJK� WKLV� VHHPV� XQOLNHO\� GXH� WR� 5XVVLD·V� FXUUHQW� HFRQRPLF

SUREOHPV� DQG� WKH� IDFW� WKDW� 5XVVLDQ� OHDGHUV� KDYH� VWDWHG� WKDW� 8�6�� GHIHQVHV� ZLOO� VWLPXODWH

RIIHQVLYH� FRXQWHUPHDVXUHV� DQG� QRW� FRPSDUDEOH� 5XVVLDQ� GHIHQVHV�� 1HYHUWKHOHVV�� )UDQFH�

*UHDW� %ULWDLQ�� DQG� &KLQD� WUDGLWLRQDOO\� KDYH� EHHQ� FRQFHUQHG� WKDW� 8�6�� GHIHQVHV� PLJKW

VWLPXODWH� FRPSDUDEOH�5XVVLDQ�GHIHQVHV� DQG��KHQFH��SRVH� D� WKUHDW� WR� WKHLU� VWUDWHJLF� QXFOHDU

IRUFHV��7DEOH��� LOOXVWUDWHV� WKH� VL]H�RI� D�5XVVLDQ�QDWLRQDO�PLVVLOH� GHIHQVH� WKDW�PLJKW� SRVH� D

UHDOLVWLF� WKUHDW� WR� WKH� VWUDWHJLF� QXFOHDU� IRUFHV� RI� )UDQFH�� *UHDW� %ULWDLQ�� DQG� &KLQD� DIWHU

DEVRUELQJ� D� K\SRWKHWLFDO� 5XVVLDQ� FRXQWHUIRUFH� DWWDFN� RQ� JHQHUDWHG� DOHUW³DVVXPLQJ� IRXU

10'�VLWHV�DUH�UHTXLUHG�WR�FRYHU�5XVVLDQ�WHUULWRU\�ZLWK�D�EDUUDJH�ILULQJ�GRFWULQH�DQG�WKDW�LWV

������������������������������������������������������������������������������������������������������������������������������� �����������������
PRUH WKDQ D �� WR � DGYDQWDJH LQ HIIHFWLYH QXFOHDU FDSDELOLW\� :KLOH WKLV OHYHUDJH PD\ KDYH FDXVHG 0RVFRZ WR

WDNH D PRUH FRQFLOLDWRU\ VWDQFH LQ WKH FULVLV� 3UHVLGHQW .HQQHG\ DSSDUHQWO\ GLG QRW IHHO WKLV DGYDQWDJH SURYLGHG

PXFK FRHUFLYH OHYHUDJH EHFDXVH PLOLWDU\ RSWLRQV IRU GHVWUR\LQJ WKH 6RYLHW PLVVLOHV LQ &XED ZHUH UHMHFWHG RXW RI

IHDU WKH FULVLV FRXOG HVFDODWH� SRVVLEO\ WR QXFOHDU ZDU DQG 3UHVLGHQW .HQQHG\ WKRXJKW WKH 8QLWHG 6WDWHV GLG QRW

KDYH HIIHFWLYH PHDQV IRU OLPLWLQJ GDPDJH WR WKH 8�6� KRPHODQG IURP D QXFOHDU DWWDFN LQYROYLQJ VXUYLYLQJ

PLVVLOHV LQ &XED RU VXUYLYLQJ 6RYLHW VWUDWHJLF IRUFHV� 6HH 6FRWW 6DJDQ�0RYLQJ 7DUJHWV� 1XFOHDU 6WUDWHJ\ DQG 1DWLRQDO

6HFXULW\� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� ����� SS� ��²���
�� 7KH 5XVVLDQ XSORDG FDSDELOLW\ XQGHU 67$57 ,, RU 67$57 ,,, GHSHQGV RQ FKDUDFWHULVWLFV RI 5XVVLD·V IXWXUH

IRUFHV WKDW DUH QRW UHDGLO\ DSSDUHQW WRGD\� 1HYHUWKHOHVV� 5XVVLD PD\ EH DEOH WR XSORDG EHWZHHQ ��� DQG �����

EDOOLVWLF PLVVLOH ZDUKHDGV XQGHU 67$57 ,, RU 67$57 ,,, �VHH WKH DSSHQGL[��
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7DEOH��

1XPEHU�RI�5XVVLDQ�10'�,QWHUFHSWRUV�7KDW�0LJKW�$SSHDU�7KUHDWHQLQJ

2IIHQVLYH�$WWDFN�6FHQDULRV

�)UDFWLRQ�RI�5XVVLDQ�7HUULWRU\�$WWDFNHG�

6FHQDULRV

���� ��� ��� ���
�� GHFR\V�ZDUKHDG�

8�6���*HQHUDWHG�$OHUW

������ZDUKHDGV ��� ��� ����� �����

)UDQFH �� ��� ��� ���

*UHDW�%ULWDLQ �� �� ��� ���

&KLQD��*HQHUDWHG�$OHUW

���−����ZDUKHDGV ��−�� ��−�� ��−��� ���−���

LQWHUFHSWRUV�KDYH�663.V�RI�����IURP�)UHQFK��%ULWLVK��RU�&KLQHVH�SHUVSHFWLYHV����7DEOH���DOVR

VKRZV�WKH�VL]H�RI�WKH�5XVVLDQ�GHIHQVH�WKDW�ZRXOG�SRVH�D�UHDOLVWLF�WKUHDW�WR�D�������ZDUKHDG

8�6��67$57�,,� IRUFH��7KH�RIIHQVLYH�PLVVLOH� IRUFHV�DVVXPHG�IRU�)UDQFH��*UHDW�%ULWDLQ�� DQG

&KLQD�DUH�WKRVH�WKDW�OLNHO\�ZLOO�EH�LQ�H[LVWHQFH�LQ���−���\HDUV��VHH�WKH�DSSHQGL[���'D\�WR�GD\

DOHUW� UHWDOLDWRU\� VFHQDULRV� DUH� QRW� VKRZQ� EHFDXVH� WKH\� VHHP� XQOLNHO\�� DOWKRXJK� GHIHQVHV

ZRXOG� IRUFH� WKHVH� VWDWHV� WR�FRQVLGHU�HDUO\� IRUFH�JHQHUDWLRQ� LQ�D�FULVLV�RU�KLJKHU�GD\�WR�GD\

DOHUW� UDWHV��1RWH� WKDW� WKH�)UHQFK�DQG�&KLQHVH� UHWDOLDWRU\�FDSDELOLWLHV� DJDLQVW�5XVVLD� LQFOXGH

DSSUR[LPDWHO\����DQG���−���ERPEHU�ZHDSRQV��UHVSHFWLYHO\��VRPH�IUDFWLRQ�RI�ZKLFK�ZRXOG

SHQHWUDWH�5XVVLD·V�VWUDWHJLF�DLU�GHIHQVH�

7DEOH��� LOOXVWUDWHV� IRXU�DWWDFN�VWUDWHJLHV� IRU�HDFK�FRXQWU\��7KH� ILUVW� UHSUHVHQWV�DQ�DWWDFN

GLUHFWHG�DW�WDUJHWV�VSUHDG�HYHQO\�DFURVV�5XVVLD��7KH�VHFRQG�FRUUHVSRQGV�WR�D�UHWDOLDWRU\�VWULNH

FRQFHQWUDWHG� DJDLQVW� WDUJHWV� ORFDWHG�ZLWKLQ� KDOI� RI� WKH� GHIHQGHG� DUHDV�� WKH� WKLUG� DQ� DWWDFN

FRQFHQWUDWHG�DJDLQVW�WDUJHWV�ORFDWHG�ZLWKLQ�D�VLQJOH�GHIHQGHG�IRRWSULQW��DQG�WKH�ODVW�DQ�DWWDFN

GLUHFWHG� DW� RQH� GHIHQGHG� IRRWSULQW�� EXW� ZLWK� WZR� HIIHFWLYH� GHFR\V� GHSOR\HG� IRU� HDFK

ZDUKHDG����7KH�WKLUG�DWWDFN�VWUDWHJ\�LV�PRVW�DSSURSULDWH�IRU�WKHVH�VWDWHV�EHFDXVH�WUDGLWLRQDOO\

WKHLU�WDUJHWLQJ�GRFWULQHV�KDYH�EHHQ�EDVHG�RQ�WKUHDWHQLQJ�RQO\�D�IHZ�KLJK�SULRULW\�XUEDQ�DUHDV

�H�J���0RVFRZ���DOWKRXJK�WKLV�PD\�EH�OHVV�WUXH�RI�WKH�IXWXUH�&KLQHVH�QXFOHDU�GRFWULQH���

BBBBBBBBBBB
�� 0RUH VLWHV DUH UHTXLUHG WR FRYHU 5XVVLD EHFDXVH LW LV XQOLNHO\ WR GHYHORS D VHQVRU DUFKLWHFWXUH WKDW FDQ

DFFXUDWHO\ WUDFN PLVVLOHV HDUO\ LQ WKHLU PLGFRXUVH SKDVH� L�H�� LW GRHV QRW KDYH DQ\ HDUO\�ZDUQLQJ UDGDUV EDVHG

RXWVLGH LWV QDWLRQDO WHUULWRU\ DQG LV XQOLNHO\ WR GHSOR\ VSDFH�EDVHG PLVVLOH WUDFNLQJ VHQVRUV FRPSDUDEOH WR

6%,56�/(2�
�� /LWWOH LV NQRZQ SXEOLFO\ DERXW &KLQHVH SHQHWUDWLRQ DLG SURJUDPV� +RZHYHU� WKH ')�� ,&%0 LV UHSRUWHG WR

FDUU\ OLJKW H[RDWPRVSKHULF GHFR\V DQG HOHFWURQLF FRXQWHUPHDVXUHV� EXW QR KHDY\ HQGRDWPRVSKHULF GHFR\V� 6HH

-RKQ :LOVRQ /HZLV DQG +XD 'L� ´&KLQD·V %DOOLVWLF 0LVVLOH 3URJUDPV� 7HFKQRORJLHV� 6WUDWHJLHV� *RDOV�µ RS FLW�� S�

���
��)RU )UHQFK QXFOHDU GRFWULQH� ERWK UHFHQW DQG SDVW� VHH 'DYLG <RVW� ´1XFOHDU 'HEDWHV LQ )UDQFH�µ 6XUYLYDO�

:LQWHU ����²��� 9RO� ������ ,QWHUQDWLRQDO ,QVWLWXWH IRU 6WUDWHJLF 6WXGLHV� /RQGRQ� SS� ���²���� DQG ´1XFOHDU

:HDSRQV ,VVXHV LQ )UDQFH�µ 6WUDWHJLF 9LHZV IURP WKH 6HFRQG 7LHU� -RKQ +RSNLQV DQG :HL[LQJ +X� HGV�� 7UDQVDFWLRQ



��

,I�10'�V\VWHPV�FDQ�DFKLHYH�KLJK�WHFKQLFDO�SHUIRUPDQFH��WKHQ�D�V\VWHP�FRQWDLQLQJ����

LQWHUFHSWRUV�GHSOR\HG�DW�RQH�RU�WZR�VLWHV�DURXQG�WKH�8QLWHG�6WDWHV�PD\�SURYLGH�VXEVWDQWLDO

SURWHFWLRQ�DJDLQVW�VPDOO�DFFLGHQWDO�RU�XQDXWKRUL]HG�EDOOLVWLF�PLVVLOH�DWWDFNV�FRQWDLQLQJ�XS�WR

��²���DSSDUHQW�ZDUKHDGV�DQG�SURYLGH�LQVXUDQFH�DJDLQVW�WKH�IDLOXUH�RI�GHWHUUHQFH�LI�UHJLRQDO

RSSRQHQWV�DFTXLUH�D� IHZ�,&%0V� LQ� WKH�IXWXUH����7KLV� OHYHO�RI�QDWLRQDO�GHIHQVH�VKRXOG�QRW

SRVH�D�VHULRXV�WKUHDW�WR�5XVVLD·V�VWUDWHJLF�QXFOHDU�IRUFH�XQWLO�UHGXFWLRQV�EHORZ�DSSUR[LPDWHO\

������ ZHDSRQV� DUH� UHDFKHG�� DVVXPLQJ� WKH� VFHQDULRV� 5XVVLDQ� SODQQHUV� ZRUU\� DERXW� LQ� WKH

IXWXUH�DUH�RQHV�LQ�ZKLFK�WKH\�KDYH�WLPH�WR�JHQHUDWH�WKHLU�IRUFHV��6LPLODUO\��VXFK�D�GHIHQVH��LI

GHSOR\HG� E\� 5XVVLD�� VKRXOG� QRW� SRVH� D� UHDOLVWLF� WKUHDW� WR� WKH� VWUDWHJLF� QXFOHDU� IRUFHV� RI

)UDQFH�RU�*UHDW�%ULWDLQ�RYHU� WKH�QH[W�GHFDGH�RU�PRUH�� DVVXPLQJ� WKHLU� GHWHUUHQW� VWUDWHJLHV

DOORZ�WKHP�WR�FRQFHQWUDWH�WKHLU�UHWDOLDWRU\�VWULNHV��&KLQD�LV�WKH�RQO\�QXFOHDU�SRZHU�WKDW�PLJKW

IHHO�WKUHDWHQHG�E\�VXFK�D�GHIHQVH��DOWKRXJK�WKLV�GHSHQGV�RQ�WKH�H[DFW�VL]H�RI�&KLQD·V�IXWXUH

,&%0��6/%0��DQG�,5%0�IRUFH�DQG�ZKHWKHU� LW�GHSOR\V�HIIHFWLYH�SHQHWUDWLRQ�DLGV�RQ� WKHVH

PLVVLOHV�

+RZ�0XFK�7KHDWHU�0LVVLOH�'HIHQVH�,V�7RR�0XFK"

7KH�8QLWHG�6WDWHV�KDV�SOHGJHG��LQ�WKH�6HFRQG�$JUHHG�6WDWHPHQW�WR�WKH�$%0�7UHDW\�VLJQHG

RQ�6HSWHPEHU�����������QRW�WR�GHSOR\�70'�V\VWHPV�LQ�QXPEHU�RU�ORFDWLRQ�VR�DV�WR�SRVH�D

UHDOLVWLF� WKUHDW� WR� WKH� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFH�� 1HYHUWKHOHVV�� 5XVVLDQ� �RU� &KLQHVH�

OHDGHUV�PD\�EH�FRQFHUQHG�WKDW�70'�V\VWHPV�FRXOG�SRVH�D� WKUHDW� WR� WKHLU�VWUDWHJLF�QXFOHDU

IRUFH� LI� WKH\� ZHUH� VXUUHSWLWLRXVO\� GHSOR\HG� DURXQG� WKH� 8QLWHG� 6WDWHV�� ,I� 5XVVLD� GHSOR\HG

FRPSDUDEOH�70'�V\VWHPV��WKH�LPSDFW�RQ�)UHQFK��%ULWLVK��DQG�&KLQHVH�QXFOHDU�IRUFHV�PLJKW

DOVR�EH�RI�FRQFHUQ��7KH�TXHVWLRQ� LV��:KDW�70'�OHYHOV�PLJKW�SRVH�D� UHDOLVWLF� WKUHDW� WR� WKH

QXFOHDU�IRUFHV�RI�WKH�PDMRU�QXFOHDU�SRZHUV"

7KHUH�LV�UHODWLYHO\�OLWWOH�GHEDWH�WKDW�ORZHU�WLHU�70'�V\VWHPV�VXFK�DV�3$&���RU�WKH�1DY\

$UHD�'HIHQVH�V\VWHP�GR�QRW�SRVH�D�WKUHDW�WR�WKH�VWUDWHJLF�QXFOHDU�IRUFHV�RI�DQ\�RI�WKH�ILYH

GHFODUHG�QXFOHDU�SRZHUV��0RUH�FRQWHQWLRXV�DUH�GHEDWHV�RYHU�XSSHU�WLHU�70'�V\VWHPV�VXFK

������������������������������������������������������������������������������������������������������������������������������� �����������������
3XEOLVKHUV� 1HZ %UXQVZLFN� 1-� ����� SS� ��²��� )RU %ULWLVK QXFOHDU GRFWULQH� VHH 1LFKRODV .�-� :LWQH\�

´%ULWLVK 1XFOHDU 3ROLF\ DIWHU WKH &ROG :DU�µ 6XUYLYDO� :LQWHU ����²��� 9RO� ������ ,QWHUQDWLRQDO ,QVWLWXWH IRU

6WUDWHJLF 6WXGLHV� /RQGRQ� SS� ��²���� DQG 0LFKDHO 4XLQODQ� ´%ULWLVK 1XFOHDU :HDSRQV 3ROLF\� 3DVW� 3UHVHQW�

DQG )XWXUH�µ LQ 6WUDWHJLF 9LHZV IURP WKH 6HFRQG 7LHU� RS FLW�� SS� ���²���� &XUUHQWO\� D GHEDWH H[LVWV DERXW &KLQD·V

QXFOHDU VWUDWHJ\� 7KH WUDGLWLRQDO YLHZ KROGV WKDW &KLQD DGKHUHV WR D ´PLQLPXP GHWHUUHQFHµ VWUDWHJ\ EDVHG RQ

WKH QHHG WR UHWDOLDWH DJDLQVW D IHZ KLJK�SULRULW\ XUEDQ DUHDV� 0RUH UHFHQW ZRUN VXJJHVWV WKDW &KLQD PD\ EH

VKLIWLQJ WR D VWUDWHJ\ RI ´OLPLWHG GHWHUUHQFHµ WKDW VWUHVVHV IOH[LEOH WDUJHWLQJ RI D ZLGHU UDQJH RI PLOLWDU\ DQG

XUEDQ WDUJHWV� 6HH /LWDL ;XH� ´7KH (YROXWLRQ RI &KLQD·V 1XFOHDU 6WUDWHJ\�µ 6WUDWHJLF 9LHZV IURP WKH 6HFRQG 7LHU� RS

FLW�� SS� ���²���� DQG $ODVWDLU ,DLQ -RKQVWRQ� ´&KLQD·V 1HZ ¶2OG 7KLQNLQJ·� 7KH &RQFHSW RI /LPLWHG

'HWHUUHQFH�µ ,QWHUQDWLRQDO 6HFXULW\� 9RO� ��� 1R� � �:LQWHU ��������� SS� �²���
�� 7KLV DVVXPHV D ZDUKHDG GHWHFWLRQ� WUDFNLQJ� DQG FODVVLILFDWLRQ SUREDELOLW\ HTXDO WR ���� DQG LQWHUFHSWRU

VLQJOH�VKRW SUREDELOLWLHV RI NLOO DERYH ���� 6HH 'HDQ $� :LONHQLQJ� +RZ 0XFK %DOOLVWLF 0LVVLOH 'HIHQVH ,V (QRXJK"�

&,6$& :RUNLQJ 3DSHU� &HQWHU IRU ,QWHUQDWLRQDO 6HFXULW\ DQG &RRSHUDWLRQ� 6WDQIRUG 8QLYHUVLW\� 6WDQIRUG� &$�

2FWREHU �����



��

DV�WKH�7KHDWHU�+LJK�$OWLWXGH�$UHD�'HIHQVH� �7+$$'��V\VWHP�DQG�WKH�1DY\�7KHDWHU�:LGH

�17:�� V\VWHP� VODWHG� IRU� GHSOR\PHQW� RQ� $HJLV� FUXLVHUV�� DQG� DLUERUQH� ERRVW�SKDVH� 70'

V\VWHPV��L�H��� WKH�$LUERUQH�,QWHUFHSWRU�RU�$LUERUQH�/DVHU�SURJUDPV���7KHVH�V\VWHPV�VKRXOG

SURYLGH�PRUH�HIIHFWLYH�WKHDWHU�PLVVLOH�GHIHQVH��KRZHYHU��WKH\�DOVR�KDYH�JUHDWHU�FDSDELOLW\�IRU

LQWHUFHSWLQJ� VWUDWHJLF� PLVVLOHV���� 7KLV� DQDO\VLV� FRQFHQWUDWHV� RQ� 7+$$'�� DV� RSSRVHG� WR

17:��EHFDXVH�7+$$'�LV�WHFKQLFDOO\�PRUH�PDWXUH��GHVSLWH�LWV�ILYH�FRQVHFXWLYH�WHVW�IDLOXUHV�

DQG�� FRQVHTXHQWO\��PRUH� LQIRUPDWLRQ� DERXW� LWV� SURMHFWHG� FDSDELOLWLHV� LV� DYDLODEOH��$LUERUQH

ERRVW�SKDVH�70'�V\VWHPV�ZLOO�DOVR�EH�DGGUHVVHG�

8SSHU�7LHU�70'�6\VWHPV

7R�DQVZHU�WKH�TXHVWLRQ�RI�ZKHWKHU�7+$$'�SRVHV�D�UHDOLVWLF�WKUHDW�WR�WKH�5XVVLDQ�VWUDWHJLF

QXFOHDU� IRUFH� RQH� PXVW� GHWHUPLQH� WKH� QXPEHU� RI� 7+$$'� VLWHV� UHTXLUHG� WR� FRYHU� 8�6�

QDWLRQDO� WHUULWRU\� DQG� WKH� QXPEHU� RI� LQWHUFHSWRUV� UHTXLUHG� DW� HDFK� VLWH� WR� SRVH� D� UHDOLVWLF

WKUHDW���� ,I� LW� LV�GHWHUPLQHG� WKDW� VXFK� D�GHIHQVH�GRHV�QRW�SRVH� D� WKUHDW�� RQH�PXVW� VWLOO� DVN

ZKHWKHU�LW�SURYLGHV�D�EDVH�IRU�D�PRUH�UREXVW�GHIHQVH��WKHUHE\�UDLVLQJ�EUHDNRXW�FRQFHUQV�

%DVHG�RQ�WKH�FDOFXODWLRQV�RI�WKH�&RQJUHVVLRQDO�%XGJHW�2IILFH�DQG�RWKHUV��D�V\VWHP� OLNH

7+$$'�FRXOG�KDYH� WKH� DELOLW\� WR� GHIHQG� DQ� DUHD� DSSUR[LPDWHO\� ���� NP� LQ� GLDPHWHU� �WKH

IRRWSULQW� LV� URXJKO\� FLUFXODU�� DJDLQVW� D� VLQJOH� VWUDWHJLF� UHHQWU\� YHKLFOH�� DVVXPLQJ� 7+$$'

RSHUDWHV�DXWRQRPRXVO\��L�H���WKH�HQJDJHPHQW�LV�GLUHFWHG�VROHO\�E\�WKH�7+$$'�JURXQG�EDVHG

UDGDU�ZLWKRXW�H[WHUQDO�FXHLQJ�����7KH�7+$$'�IRRWSULQW�DJDLQVW�DQ�DWWDFN�LQYROYLQJ�PXOWLSOH

ZDUKHDGV��DV�ZRXOG�EH�WKH�FDVH�LQ�D�ODUJH�5XVVLDQ�DWWDFN��ZRXOG�EH�VPDOOHU�EHFDXVH�WKH�UDGDU

PXVW�VKDUH�LWV�WLPH�DPRQJ�PXOWLSOH�LQFRPLQJ�WDUJHWV��$W�VRPH�SRLQW�WKH�DWWDFN�EHFRPHV�VR

ODUJH�WKDW�WKH�WUDFN�KDQGOLQJ�FDSDELOLW\�RI�WKH�UDGDU�LV�VDWXUDWHG��1HYHUWKHOHVV��XVLQJ�D�����NP

IRRWSULQW�GLDPHWHU�DV�D�ZRUVW�FDVH�IURP�WKH�5XVVLDQ�SHUVSHFWLYH�RQH�FDQ�VHH�IURP�)LJXUH��

WKDW�WKH�7+$$'�V\VWHP�RSHUDWLQJ�DXWRQRPRXVO\�GRHV�QRW�SRVH�D�UHDOLVWLF�WKUHDW�WR�5XVVLD·V

VWUDWHJLF�QXFOHDU�IRUFHV��RU�WR�WKRVH�RI�DQ\�QXFOHDU�SRZHU�ZLWK�ORQJ�UDQJH�PLVVLOHV��EHFDXVH

BBBBBBBBBBB
�� )RU DQ DUJXPHQW WKDW XSSHU�WLHU 70' V\VWHPV ZLOO KDYH VWUDWHJLF %0' FDSDELOLW\ VHH /LVEHWK *URQOXQG�

*HRUJH /HZLV� 7KHRGRUH 3RVWRO� DQG 'DYLG :ULJKW� ´+LJKO\ &DSDEOH 7KHDWHU 0LVVLOH 'HIHQVHV DQG WKH $%0

7UHDW\�µ $UPV &RQWURO 7RGD\� $SULO ����� SS� �²��
��7KH 8QLWHG 6WDWHV ZRXOG QRW QHFHVVDULO\ KDYH WR FRYHU LWV HQWLUH QDWLRQDO WHUULWRU\ WR XQGHUPLQH WKH 5XVVLDQ

GHWHUUHQW� +RZHYHU� LW LV GLIILFXOW WR NQRZ ZKDW IUDFWLRQ RI 8�6� WHUULWRU\� LI GHIHQGHG� ZRXOG DSSHDU WKUHDWHQLQJ

EHFDXVH WKLV GHSHQGV RQ WKH JHRJUDSKLF GLVWULEXWLRQ RI WDUJHWV 5XVVLDQ OHDGHUV EHOLHYH WKH\ PXVW KROG DW ULVN IRU

GHWHUUHQFH� 7KHUHIRUH� WKLV DQDO\VLV DVVXPHV WKDW WKH HQWLUH QDWLRQDO WHUULWRU\ ZRXOG KDYH WR EH GHIHQGHG� 7KH

IUDFWLRQ RI 5XVVLDQ WHUULWRU\ WKDW ZRXOG KDYH WR EH GHIHQGHG WR XQGHUPLQH WKH 8�6� GHWHUUHQW LV VPDOOHU EHFDXVH

RI WKH ODUJH H[SDQVHV RI WKLQO\ SRSXODWHG 5XVVLDQ WHUULWRU\�
��7KLV LV WKH UDQJH RXW WR ZKLFK D 7+$$' LQWHUFHSW LV NLQHPDWLFDOO\ SRVVLEOH DJDLQVW D VWUDWHJLF ZDUKHDG

WUDYHOLQJ DW � NP�VHF� 7KHVH FDOFXODWLRQV GR QRW SXUSRUW WR GHWHUPLQH WKH SUREDELOLW\ RI NLOO ZLWKLQ WKLV

IRRWSULQW� 1HYHUWKHOHVV� 5XVVLDQ DQDO\VWV ZRXOG OLNHO\ SODQ IRU WKH ZRUVW DQG DVVXPH WKDW� ZKHUH DQ LQWHUFHSW LV

SRVVLEOH� WKH NLOO SUREDELOLW\ FRXOG EH KLJK³HYHQ IRU LQWHUFHSWRUV WHVWHG DJDLQVW WDUJHWV WUDYHOLQJ QR IDVWHU WKDQ

� NP�VHF� 6HH 7KH )XWXUH RI 7KHDWHU 0LVVLOH 'HIHQVH� WKH &RQJUHVVLRQDO %XGJHW 2IILFH� :DVKLQJWRQ� '�&�� -XQH

����� S� ��� DQG /LVEHWK *URQOXQG HW DO�� ´+LJKO\ &DSDEOH 7KHDWHU 0LVVLOH 'HIHQVHV DQG WKH $%0 7UHDW\�µ RS

FLW�� SS� �²��



��

THAAD
(autonomous)

THAAD
(cued by existing

early warning radars)

THAAD
 (using SBIRS-LEO)

)LJ������7+$$'�&RYHUDJH�RI�WKH�8QLWHG�6WDWHV

WKH� FXUUHQW� SURJUDP�� FRQVLVWLQJ� RI� HLJKW� 7+$$'� EDWWHULHV�� FDQQRW� FRYHU� PXFK� RI� WKH

FRQWLQHQWDO�8QLWHG�6WDWHV����1HDUO\�������DXWRQRPRXVO\�RSHUDWHG�7+$$'�EDWWHULHV�RU�VLWHV

ZRXOG�EH�UHTXLUHG�WR�FRYHU�WKH�HQWLUH�8QLWHG�6WDWHV�

,I�WKH�7+$$'�JURXQG�EDVHG�UDGDU� LV�FXHG�XVLQJ�WUDFN� LQIRUPDWLRQ�IURP�H[LVWLQJ�HDUO\�

ZDUQLQJ�UDGDUV��WKHQ�WKH�K\SRWKHWLFDO�7+$$'�IRRWSULQW�IRU�D�VLQJOH�HQJDJHPHQW�H[SDQGV�WR

DQ�HOOLSVH�DSSUR[LPDWHO\�����NP�ZLGH�E\�����NP�ORQJ�LQ�WKH�GLUHFWLRQ�RI�WKH�PLVVLOH·V�IOLJKW

�VHH�)LJXUH�������6WLOO�DERXW����FXHG�7+$$'�IRRWSULQWV�DUH�UHTXLUHG�WR�FRYHU�WKH�FRQWLQHQWDO

8QLWHG�6WDWHV�IRU�QRUWKHUO\�DWWDFNV��,I�DWWDFNV�IURP�DOO�D]LPXWKV��H�J���IURP�6/%0V�RII�8�6�

FRDVWV��PXVW� EH� WDNHQ� LQWR� DFFRXQW�� WKH� 7+$$'� HQIRUFHDEOH� IRRWSULQW� EHFRPHV� URXJKO\

FLUFXODU�DQG�VKULQNV�WR�DURXQG����−����NP�LQ�GLDPHWHU��,Q�WKLV�FDVH��DSSUR[LPDWHO\����VLWHV

ZRXOG� EH� UHTXLUHG� WR� FRYHU� WKH� FRQWLQHQWDO� 8QLWHG� 6WDWHV�� $JDLQ�� WKH� FXUUHQW� 7+$$'

SURJUDP�FDQQRW�FRYHU�PXFK�RI�WKH�FRQWLQHQWDO�8QLWHG�6WDWHV�

7KH�17:�LQWHUFHSWRU�ZLOO�KDYH�D�PD[LPXP�IO\RXW�VSHHG�RI�DSSUR[LPDWHO\�����NP�VHF�

L�H���WZR�WKLUGV�JUHDWHU�WKDQ�WKDW�IRU�7+$$'��+HQFH��WKH�17:�V\VWHP�ZLOO�KDYH�IRRWSULQWV

QHDUO\� WKUHH� WLPHV� WKH� DUHD� RI� WKH�7+$$'� IRRWSULQWV� VKRZQ� LQ�)LJXUH� ��� DVVXPLQJ� HTXDO

LQWHUFHSWRU�IO\RXW�WLPHV��&RQVHTXHQWO\�� WKH�17:�V\VWHP�FDQQRW�GHIHQG�WKH� LQWHULRU�RI� WKH

8QLWHG�6WDWHV� IURP�FRDVWDO�ZDWHUV� LI� LW�RSHUDWHV�DXWRQRPRXVO\�RU� LV� FXHG�E\�H[LVWLQJ�HDUO\�

ZDUQLQJ�UDGDUV��DOWKRXJK�LW�PD\�EH�DEOH�WR�GHIHQG�LPSRUWDQW�FRDVWDO�FLWLHV��ZKLFK�LQFOXGH�D

ODUJH�IUDFWLRQ�RI�WKH�8�6��SRSXODWLRQ���7KHUHIRUH��17:�VKRXOG�QRW�SRVH�PXFK�RI�D�WKUHDW�WR

5XVVLD·V�VWUDWHJLF�IRUFHV��DOWKRXJK�FOHDUO\�LW�ZLOO�EH�RI�JUHDWHU�FRQFHUQ�WKDQ�7+$$'�

BBBBBBBBBBB
�� 7KH FXUUHQW SODQ LV WR SURGXFH ����� 7+$$' LQWHUFHSWRUV DQG �� JURXQG�EDVHG UDGDUV WR EH GHSOR\HG LQ

HLJKW 7+$$' EDWWHULHV� 6HH 0LFKDHO 'RUQKHLP� ´0LVVLOH 'HIHQVH 6RRQ� %XW :LOO ,W :RUN"�µ$YLDWLRQ :HHN DQG

6SDFH 7HFKQRORJ\� )HEUXDU\ ��� ����� S� ���
�� 6HH 7KH )XWXUH RI 7KHDWHU 0LVVLOH 'HIHQVH� WKH &RQJUHVVLRQDO %XGJHW 2IILFH� RS FLW�� S� ���



��

7KH� RQO\� FLUFXPVWDQFH� ZKHUH� WKH� 7+$$'� RU� 17:� V\VWHPV� FRXOG� DSSHDU� WR� SRVH� D

UHDOLVWLF�WKUHDW�WR�DQ\�VWDWH��L�H���KDYH�VXEVWDQWLDO�FRYHUDJH�RI�WKH�8QLWHG�6WDWHV��RFFXUV�ZKHQ

70'� LQWHUFHSWRUV� DUH� JXLGHG� LQ� IOLJKW� XVLQJ� D� VHQVRU� WKDW� FDQ� REWDLQ� DFFXUDWH� WUDFN� GDWD

GXULQJ�WKH�HDUO\�PLGFRXUVH�SRUWLRQ�RI�D�EDOOLVWLF�PLVVLOH·V�WUDMHFWRU\��7KHVH�VHQVRUV�PLJKW�EH

XSJUDGHG�HDUO\�ZDUQLQJ�UDGDUV�ORFDWHG�RXWVLGH�WKH�8QLWHG�6WDWHV�RU�WKH�6%,56�/(2�VDWHOOLWH

XVLQJ� ORQJ�ZDYH� LQIUDUHG� VHQVRUV� WR� WUDFN� REMHFWV� DJDLQVW� WKH� FROG� EDFNJURXQG� RI� RXWHU

VSDFH����,Q�WKLV�FDVH��WKH�K\SRWKHWLFDO�7+$$'�IRRWSULQW�DJDLQVW���NP�VHF�PLVVLOHV�LQFUHDVHV

WR�DQ�DUHD�DSSUR[LPDWHO\�������NP� LQ�GLDPHWHU�� LPSO\LQJ� WKDW� ��²���7+$$'�VLWHV�ZRXOG

FRYHU� WKH� FRQWLQHQWDO� 8QLWHG� 6WDWHV� �VHH� )LJXUH� ������ $SSUR[LPDWHO\� WKUHH� WR� IRXU� 17:

IRRWSULQWV� ZRXOG� EH� UHTXLUHG� XQGHU� WKHVH� FLUFXPVWDQFHV�� +RZHYHU�� QHLWKHU� 7+$$'� QRU

17:�LV�EHLQJ�GHVLJQHG�WR�DFFHSW�WUDFN�GDWD�LQ�IOLJKW�H[FHSW�IURP�WKHLU�JURXQG�EDVHG�RU�VHD�

EDVHG� UDGDUV��1HYHUWKHOHVV�� LI�6%,56�/(2� LV�GHSOR\HG��5XVVLDQ�SODQQHUV� IHDULQJ� WKH�ZRUVW

PLJKW�EHOLHYH�WKDW���²���7+$$'�VLWHV��RU��²��17:�VLWHV��FRXOG�SURYLGH�WRWDO�FRYHUDJH�RI

WKH�FRQWLQHQWDO�8QLWHG�6WDWHV�

(YHQ� VR�� WKHUH� LV� WKH� TXHVWLRQ� RI� ZKHWKHU� WKH� GHIHQVH� KDV� VXIILFLHQW� GHSWK� WR� SRVH� D

UHDOLVWLF� WKUHDW� WR� 5XVVLDQ� VWUDWHJLF� PLVVLOHV�� )LJXUH� �� LOOXVWUDWHV� WKH� 5XVVLDQ� UHWDOLDWRU\

FDSDELOLW\�IRU�D�������ZDUKHDG�IRUFH��DIWHU�DEVRUELQJ�D�K\SRWKHWLFDO�8�6��FRXQWHUIRUFH�DWWDFN

RQ�JHQHUDWHG�DOHUW��DV�D�IXQFWLRQ�RI�WKH�WRWDO�QXPEHU�RI�7+$$'�LQWHUFHSWRUV�GHSOR\HG�DW���

VLWHV�DURXQG�WKH�8QLWHG�6WDWHV�� L�H���DVVXPLQJ�5XVVLDQ�SODQQHUV�EHOLHYH�6%,56�/(2�FDQ�EH

XVHG� WR� JXLGH� 7+$$'� LQWHUFHSWV� GLUHFWO\�� 7KH� IDPLO\� RI� FXUYHV� FRUUHVSRQGV� WR� DWWDFNV

FRQFHQWUDWHG�DJDLQVW�WDUJHWV�ORFDWHG�LQ�GLIIHUHQW�VXEVHWV�RI�WKH�GHIHQGHG�DUHDV�WR�VDWXUDWH�WKH

GHIHQVH��7KH�FXUYHV�OHYHO�RII�DW�����ZDUKHDGV�EHFDXVH�WKLV�UHSUHVHQWV�WKH�QXPEHU�RI�5XVVLDQ

ERPEHU�ZHDSRQV�WKDW�DUH�DVVXPHG�WR�SHQHWUDWH�8�6��DLU�GHIHQVHV��$�EDUUDJH�ILULQJ�GRFWULQH�LV

DVVXPHG� IRU� WKH� GHIHQVH� ZLWK� HDFK� LQWHUFHSWRU� KDYLQJ� DQ� 663.� RI� ���� DJDLQVW� VWUDWHJLF

ZDUKHDGV�� IURP�WKH�5XVVLDQ�SHUVSHFWLYH����7KH�DWWDFN�DOVR� LV�DVVXPHG�WR�EH�XQLIRUP��DV� LV

WKH�GHIHQVH�FRYHUDJH��DQG�QR�ZDUKHDGV�DUH�ZLWKKHOG�IRU�D�5XVVLDQ�VHFXUH�UHVHUYH�IRUFH�

7KHUHIRUH��DSSUR[LPDWHO\������������������RU�������7+$$'�LQWHUFHSWRUV�GHSOR\HG�DW���

VLWHV�FRXOG�OHDG�5XVVLDQ�SODQQHUV�WR�EHOLHYH�WKDW����SHUFHQW�RI�WKHLU�EDOOLVWLF�PLVVLOH�UHWDOLDWRU\

FDSDELOLW\� FRXOG� EH� EORFNHG� LI� WKH� EDOOLVWLF�PLVVLOH� UHWDOLDWLRQ� IRU� D� ������ZDUKHDG� IRUFH� LV

DLPHG� DW� WDUJHWV� ORFDWHG� ZLWKLQ� ���� ��� ��� RU� �� GHIHQGHG� DUHD�V��� UHVSHFWLYHO\�� 2EYLRXVO\�

FRQFHQWUDWLQJ� WKH� DWWDFN� LQFUHDVHV� WKH� UHTXLUHG� QXPEHU� RI� 70'� LQWHUFHSWRUV�� ,I� 5XVVLD

GHSOR\V�HIIHFWLYH�GHFR\V��WKHQ�SURSRUWLRQDWHO\�PRUH�LQWHUFHSWRUV�ZRXOG�EH�UHTXLUHG�WR�SRVH

BBBBBBBBBBB
�� 7KLV DVVXPHV WZR RU PRUH VDWHOOLWHV DUH XVHG IRU WULDQJXODWLRQ RU WKDW 6%,56�/(2 KDV DQ RQERDUG OLGDU IRU

DFFXUDWH UDQJH PHDVXUHPHQWV�
�� $JDLQ� WKLV FRYHUDJH LV EDVHG RQ VLQJOH�PLVVLOH HQJDJHPHQW IRRWSULQWV� 7KH DVVXPSWLRQ WKDW WKH VLQJOH�

HQJDJHPHQW 7+$$' IRRWSULQW DFFXUDWHO\ UHIOHFWV WKH GHIHQGHG DUHD LV ZHDN LQ WKLV FDVH EHFDXVH HDFK RI WKHVH

GHIHQGHG DUHDV SRWHQWLDOO\ PXVW GHIHQG DJDLQVW KXQGUHGV� LI QRW WKRXVDQGV� RI LQFRPLQJ ZDUKHDGV DQG GHFR\V

VLPXOWDQHRXVO\� D ODUJH IUDFWLRQ RI ZKLFK FRXOG DUULYH FORVH LQ WLPH�
�� 7KH 663. IRU 70' LQWHUFHSWRUV DJDLQVW 5XVVLDQ VWUDWHJLF ZDUKHDGV LV DVVXPHG WR EH VPDOOHU WKDQ WKDW IRU

10' LQWHUFHSWRUV EHFDXVH 70' LQWHUFHSWRUV FDQQRW EH WHVWHG DJDLQVW WDUJHWV WUDYHOLQJ IDVWHU WKDQ � NP�VHF

DQG KHQFH ZRXOG KDYH ORZHU 663.V DJDLQVW VXFK WDUJHWV�
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)LJ������5XVVLDQ�5HWDOLDWLRQ�YV��7+$$'�Z�6%,56�/(2��67$57�,,�)RUFHV�

D� UHDOLVWLF� WKUHDW��7KRXJK� WKH� GHIHQVH�ZRXOG�KDYH� JUHDWHU� LPSDFW� LI� 5XVVLDQ� IRUFHV� DUH� RQ

GD\�WR�GD\� DOHUW�� WKLV� VFHQDULR� LV� UXOHG� RXW� �XQOLNH� LQ� WKH� GLVFXVVLRQ� RI� QDWLRQDO� PLVVLOH

GHIHQVH��EHFDXVH�5XVVLD�ZRXOG�QRW�NHHS�LWV�IRUFHV�RQ�ORZ�VWDWHV�RI�DOHUW�LI�WKH�8QLWHG�6WDWHV

GHSOR\HG�70'�V\VWHPV�DURXQG�WKH�8QLWHG�6WDWHV�FRQWUDU\�WR�DVVXUDQFHV�QRW�WR�GHSOR\�WKHP

LQ� WKLV�PDQQHU��7DEOH� �� VKRZV� WKH� QXPEHU� RI�7+$$'� LQWHUFHSWRUV�� GHSOR\HG� DW� ��� VLWHV

DFURVV� WKH� 8QLWHG� 6WDWHV�� WKDW� PLJKW� DSSHDU� WR� SRVH� D� UHDOLVWLF� WKUHDW� IRU� WKUHH� GLIIHUHQW

5XVVLDQ�VWUDWHJLF�IRUFH�OHYHOV�RQ�JHQHUDWHG�DOHUW��7DEOH���DOVR�VKRZV�WKH�LPSDFW�RI�8�6��70'

V\VWHPV�RQ�WKH�&KLQHVH�VWUDWHJLF�UHWDOLDWRU\�FDSDELOLW\�

&RQVHTXHQWO\��LI�5XVVLDQ�SODQQHUV�IHDU�WKDW�WKH�FXUUHQW�7+$$'�SURJUDP�FRXOG�SURYLGH

FRPSOHWH�FRYHUDJH�RI�WKH�8QLWHG�6WDWHV��HYHQ�WKRXJK�RQO\�HLJKW�EDWWHULHV�DUH�SODQQHG��DQG

WKDW� DSSUR[LPDWHO\� ������ LQWHUFHSWRUV� FRXOG� VXUUHSWLWLRXVO\� EH� GHSOR\HG� DURXQG� WKH

FRQWLQHQWDO� 8QLWHG� 6WDWHV�� WKHQ� WKH\� ZRXOG� KDYH� WR� DOWHU� WKHLU� WDUJHWLQJ� GRFWULQH� WR

FRQFHQWUDWH�RQ�WDUJHWV�ORFDWHG�LQ�QR�PRUH�WKDQ�WKUHH�GHIHQGHG�DUHDV�WR�JXDUDQWHH�WKDW� OHVV

WKDQ� ��� SHUFHQW� RI� D� ������ZDUKHDG� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFH� FRXOG� EH� LQWHUFHSWHG�

6LPLODUO\��5XVVLDQ�SODQQHUV�ZRXOG�KDYH�WR�FRQFHQWUDWH�WKHLU�UHWDOLDWRU\�VWULNH�DJDLQVW�WDUJHWV

ORFDWHG� LQ� WZR��RU�RQH��GHIHQGHG� DUHD�V�� LI� WKH� FXUUHQW�7+$$'�SURJUDP� LV�QRW� WR� DSSHDU
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7DEOH��

1XPEHU�RI�7+$$'�,QWHUFHSWRUV�7KDW�0LJKW�$SSHDU�7KUHDWHQLQJ

7+$$'�,QWHUFHSWRUV�7KDW�0LJKW�3RVH�D�5HDOLVWLF�7KUHDW

�)UDFWLRQ�RI�8�6��$UHD�7DUJHWHG�
)RUFH�6WUXFWXUHV ���� ��� ��� ��� ���

5XVVLDQ�)RUFH��*HQHUDWHG�$OHUW

������ZDUKHDGV ��� ��� ����� ����� �����

������ZDUKHDGV ��� ��� ��� ����� �����

������ZDUKHDGV ��� ��� ��� ��� �����

&KLQHVH�)RUFH��*HQHUDWHG�$OHUW

��−����ZDUKHDGV ��−�� ��−�� ��−�� ��−��� ���−���

WKUHDWHQLQJ� WR� DQ� ������ZDUKHDG�RU� ������ZDUKHDG�5XVVLDQ� IRUFH�� UHVSHFWLYHO\�� ,I� HIIHFWLYH

GHFR\V�DUH�GHSOR\HG��WKH�QXPEHUV�LQ�7DEOH���ZRXOG�EH�SURSRUWLRQDWHO\�KLJKHU�

7KHUHIRUH�� LI� 7+$$'� LQWHUFHSWRUV� FDQ� EH� JXLGHG� LQ� IOLJKW� E\� VHQVRUV� VXFK� DV� 6%,56�

/(2��WKHQ�WKH�FXUUHQW�7+$$'�SURJUDP�LV�OLNHO\�WR�DSSHDU�WKUHDWHQLQJ�WR�5XVVLDQ�OHDGHUV�DW

67$57�,,�RU�67$57�,,,�IRUFH�OHYHOV��XQOHVV�WKH\�EHOLHYH�WKDW�WKUHDWHQLQJ�WDUJHWV�ORFDWHG�LQ�D

VXEVHW�RI�8�6�� WHUULWRU\� LV�VXIILFLHQW� IRU�GHWHUUHQFH��RU�XQOHVV� WZR�RU�PRUH�HIIHFWLYH�GHFR\V

FDQ� EH� GHSOR\HG� ZLWK� HDFK� PLVVLOH� ZDUKHDG�� 1RWH� WKDW� WKH� 5XVVLDQ� ERPEHU� IRUFH� VWLOO

UHSUHVHQWV� D� IRUPLGDEOH� GHWHUUHQW� RQ� JHQHUDWHG� DOHUW�� UHJDUGOHVV� RI� WKH� DWWULWLRQ� 5XVVLDQ

,&%0V� DQG� 6/%0V�PLJKW� VXIIHU�� &RQVHTXHQWO\�� PDLQWDLQLQJ� D� VL]DEOH� ERPEHU� IRUFH� DOVR

UHGXFHV�WKH�FRQFHUQV�5XVVLDQ�OHDGHUV�PLJKW�KDYH�ZLWK�8�6��EDOOLVWLF�PLVVLOH�GHIHQVHV�

,I� 17:� HQJDJHPHQWV� DUH� FRQGXFWHG� XVLQJ� DFFXUDWH� WUDFN� GDWD� IURP� VHQVRUV� VXFK� DV

6%,56�/(2��WKHQ�WKH�QXPEHU�RI�17:�LQWHUFHSWRUV�WKDW�FRXOG�LQWHUFHSW����SHUFHQW�RI�WKH

5XVVLDQ�VWUDWHJLF�PLVVLOH�IRUFH�LV�WKH�VDPH�DV�WKH�QXPEHU�RI�7+$$'�LQWHUFHSWRUV�VKRZQ�LQ

7DEOH����DVVXPLQJ�17:�LQWHUFHSWRUV�DOVR�KDYH�DQ�663.�RI�����DJDLQVW�VWUDWHJLF�ZDUKHDGV�

5HFDOO� WKDW� WKUHH� WR� IRXU�17:� VLWHV� ZRXOG� EH� VXIILFLHQW� WR� FRYHU� WKH� FRQWLQHQWDO� 8QLWHG

6WDWHV� XQGHU� WKHVH� FLUFXPVWDQFHV�� VR� FRQFHQWUDWLQJ� WKH� DWWDFN� DJDLQVW� RQH� GHIHQGHG� DUHD

FRUUHVSRQGV�WR�DQ�DWWDFN�DJDLQVW����SHUFHQW�RI�WKH�8�6��WHUULWRU\�LQ�7DEOH����$FFRUGLQJ�WR�WKH

FXUUHQW� SODQ�� ����17:� LQWHUFHSWRUV� ZLOO� EH� GHSOR\HG���� +HQFH�� WKLV� SURJUDP�PLJKW� DOVR

DSSHDU�WKUHDWHQLQJ�WR�5XVVLDQ�SODQQHUV�XQOHVV�WKH\�PRGLI\�WKHLU�WDUJHWLQJ�GRFWULQH�WR�KROG�DW

ULVN�WDUJHWV�ORFDWHG�LQ�RQO\�RQH�17:�GHIHQGHG�IRRWSULQW��L�H���HLWKHU�WKH�HDVW�RU�ZHVW�FRDVW��

,I� KROGLQJ� WDUJHWV� DW� ULVN�ZLWKLQ� D� VLQJOH�17:� IRRWSULQW� LV� VXIILFLHQW� IRU� GHWHUUHQFH�� WKHQ

5XVVLD�FDQ�UHGXFH�LWV�WRWDO�VWUDWHJLF�IRUFH�WR�DSSUR[LPDWHO\�������ZDUKHDGV�EHIRUH�����17:

LQWHUFHSWRUV� SRVHV� D� UHDOLVWLF� WKUHDW�� 1RWH� WKDW� 17:� PD\� DSSHDU� PRUH� WKUHDWHQLQJ� WKDQ

7+$$'�EHFDXVH�6%,56�/(2�PD\�EH�UHTXLUHG�LQ�DQ\�FDVH�IRU�FXHLQJ�GXH�WR�WKH�UHODWLYHO\

ORZ� SRZHU� RI� WKH� $HJLV� UDGDU� DQG� EHFDXVH� LQGLFDWLRQV� WKDW�17:� LV� EHLQJ� GHSOR\HG� DV� D

BBBBBBBBBBB
�� 6HH 0LFKDHO 'RUQKHLP� ´0LVVLOH 'HIHQVH 6RRQ� %XW :LOO ,W :RUN"�µ RS FLW�� S� ���
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QDWLRQDO�PLVVLOH�GHIHQVH�DUH� OHVV�QRWLFHDEOH� LI�17:�IRRWSULQWV�FDQ�FRYHU� WKH�8QLWHG�6WDWHV

IURP�SRUWV�DORQJ�WKH�8�6��FRDVWOLQH�

)LQDOO\�� LI� 7+$$'� DQG� 17:� DUH� ERWK� GHSOR\HG³D� TXHVWLRQDEOH� DVVXPSWLRQ� LQ� WKH

FXUUHQW�ILVFDO�HQYLURQPHQW³DQG�D�MRLQW�FRPPDQG�DQG�FRQWURO�V\VWHP�FDQ�HIILFLHQWO\�DOORFDWH

WKHVH� LQWHUFHSWRUV�� WKHQ�5XVVLDQ�SODQQHUV�ZRXOG�KDYH�JUHDWHU� UHDVRQ� IRU� FRQFHUQ�� ,I� �����

7+$$'� LQWHUFHSWRUV� DUH�GHSOR\HG� DW� ��� VLWHV� DQG�����17:� LQWHUFHSWRUV� DUH�GHSOR\HG� DW

WKUHH�VLWHV�� WKHQ�5XVVLD�ZRXOG�KDYH� WR�PDLQWDLQ�D�VWUDWHJLF� IRUFH� ODUJHU� WKDQ�DSSUR[LPDWHO\

������ ZDUKHDGV�� L�H��� WKH� KLJK� HQG� RI� WKH� 67$57� ,,,� 7UHDW\� OLPLW�� WR� VXIIHU� OHVV� WKDQ� ��

SHUFHQW� DWWULWLRQ� LI� LWV� UHWDOLDWRU\� VWULNH� LV� FRQFHQWUDWHG� DJDLQVW� WDUJHWV� ORFDWHG� LQ� D� VLQJOH

7+$$'� IRRWSULQW� ORFDWHG� ZLWKLQ� RQH� 17:� IRRWSULQW�� ,Q� WKLV� FDVH�� GHSOR\LQJ� HIIHFWLYH

GHFR\V�ZRXOG�EH�QHFHVVDU\�WR�PLQLPL]H�WKH�LPSDFW�RQ�5XVVLD·V�UHWDOLDWRU\�FDSDELOLW\�

(YHQ� LI� 8�6�� 70'� V\VWHPV� GR� QRW� SRVH� D� UHDOLVWLF� WKUHDW� WR� 5XVVLD·V� VWUDWHJLF� QXFOHDU

IRUFH�� WKH\� FRXOG� SURYLGH� D� EDVH� IRU� D� QDWLRQDO� GHIHQVH�� WKHUHE\� UDLVLQJ� FRQFHUQV� DERXW

VWUDWHJLF�%0'�EUHDNRXW��$JDLQ��EUHDNRXW� LV�D�FRQFHUQ�RQO\� LI� WKH�GHIHQGHU�FDQ�DFKLHYH�DQ

H[SORLWDEOH�VWUDWHJLF�DGYDQWDJH³DVVXPHG� LQ� WKLV�DQDO\VLV� WR�EH�D�GHIHQVH� WKDW�FDQ�EORFN�DW

OHDVW� ��� SHUFHQW� RI� WKH� RSSRQHQW·V� VWUDWHJLF� PLVVLOH� IRUFH� DV� GLVFXVVHG� DERYH� IRU� 10'

EUHDNRXW�

)LJXUH���LOOXVWUDWHV�WKH�WZR�GLPHQVLRQV�RI�70'�EUHDNRXW³WKH�QXPEHU�RI�VLWHV�UHTXLUHG

IRU�QDWLRQDO�FRYHUDJH�DQG�WKH�GHSWK�RI�WKH�GHIHQVH��7KH�WKUHVKROGV�LQ�WKLV�ILJXUH�DUH�FKRVHQ

DVVXPLQJ�DQ�������ZDUKHDG�5XVVLDQ�IRUFH�RQ�JHQHUDWHG�DOHUW�DQG�WKDW�WKH�UHWDOLDWLRQ�LV�DLPHG

DW�WDUJHWV�VSUHDG�DFURVV�DOO�GHIHQGHG�DUHDV��7KH�FXUUHQW�7+$$'�SURJUDP�LV�UHSUHVHQWHG�E\

WKH�SRLQW�LQ�WKH�ILJXUH��7KH�GLVWDQFH�IURP�WKLV�SRLQW�WR�WKH�HIIHFWLYH�QDWLRQDO�PLVVLOH�GHIHQVH

GRPDLQ� UHSUHVHQWV� WKH� EUHDNRXW� UHTXLUHG� IRU� DQ� HIIHFWLYH�10'� FDSDELOLW\��$SSUR[LPDWHO\

������ 7+$$'� LQWHUFHSWRUV� GHSOR\HG� DURXQG� WKH� 8QLWHG� 6WDWHV� DUH� UHTXLUHG� WR� GHIHDW� ��

SHUFHQW� RI� WKH� 5XVVLDQ� EDOOLVWLF� PLVVLOH� UHWDOLDWLRQ� IRU� WKH� ������ZDUKHDG� 5XVVLDQ� IRUFH

GHVFULEHG�LQ�WKH�DSSHQGL[����+HQFH��WKH�FXUUHQW�7+$$'�SURJUDP�LV�SHULORXVO\�FORVH�WR�ZKDW

5XVVLDQ�SODQQHUV��XVLQJ�ZRUVW�FDVH�DVVXPSWLRQV��PLJKW�FRQVLGHU�WR�EH�DQ�HIIHFWLYH�8�6��70'

EUHDNRXW� FDSDELOLW\� DJDLQVW� 5XVVLDQ� 67$57� ,,,� IRUFHV�� DVVXPLQJ� WKH\� DOVR� EHOLHYH� WKDW

7+$$'� LQWHUFHSWRUV� FDQ� EH� JXLGHG� LQ� IOLJKW� XVLQJ� DFFXUDWH� WUDFN� GDWD� IURP� WKH� HDUO\

PLGFRXUVH�SKDVH�RI�5XVVLDQ�EDOOLVWLF�PLVVLOH�WUDMHFWRULHV�

7KH� EUHDNRXW� WLPH� LV� WKH� WLPH� LW� ZRXOG� WDNH� WR� EXLOG� DGGLWLRQDO� 7+$$'� PLVVLOHV�

ODXQFKHUV��DQG�UDGDUV�RU�RWKHU�VHQVRUV��,I�WKH�EUHDNRXW�WLPH�IRU�WKH�GHIHQVH�LV�VKRUW�UHODWLYH

WR� WKH� WLPH� WKH� RIIHQVH� QHHGV� WR� UHVSRQG�� WKHQ� EUHDNRXW� EHFRPHV� D� VHULRXV� FRQFHUQ�

7UDGLWLRQDO�$%0�EUHDNRXW�FRQFHUQV�IRFXVHG�RQ�$%0�UDGDU�SURGXFWLRQ�VLQFH� WKLV�ZDV� WKH

NH\� ORQJ�OHDG�WLPH� LWHP��7KLV� LV� OHVV� WUXH�ZLWK� UHVSHFW� WR� WKHDWHU�PLVVLOH� GHIHQVH�� LPSO\LQJ

WKDW�70'�PLVVLOH��ODXQFKHU��DQG�UDGDU�SURGXFWLRQ�IDFLOLWLHV�VKRXOG�DOO�EH�PRQLWRUHG�WR�DOOD\

BBBBBBBBBBB
�� 1RWH WKDW WKH QXPEHU RI LQWHUFHSWRUV UHTXLUHG IRU HIIHFWLYH 70' EUHDNRXW GRHV QRW GHSHQG RQ ZKHWKHU

7+$$' LV FXHG E\ H[LVWLQJ HDUO\�ZDUQLQJ UDGDUV RU ZKHWKHU 7+$$' HQJDJHPHQWV DUH FRQGXFWHG ZLWK

DFFXUDWH 6%,56�/(2 WUDFN GDWD EHFDXVH WKH UHWDOLDWRU\ VWULNH LV GLUHFWHG DW DOO RI WKH GHIHQGHG DUHDV LQ HLWKHU

FDVH� 2QO\ WKH QXPEHU RI VLWHV UHTXLUHG IRU DGHTXDWH FRYHUDJH FKDQJHV�
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THAAD Sites Required To Cover The United States
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)LJ������70'�%UHDNRXW�3RWHQWLDO��������ZDUKHDG�5XVVLDQ�)RUFH�

IHDUV� RI� 70'� EUHDNRXW�� ZLWK� WKH� ODWWHU� EHLQJ� RI� OHVV� FRQFHUQ� LI� 6%,56�/(2� LV� XVHG� WR

FRQGXFW�WKH�HQJDJHPHQWV�

5XVVLD� KDV� WKUHH� RSWLRQV� IRU� UHVSRQGLQJ� TXLFNO\� WR� 8�6�� 70'� EUHDNRXW�� )LUVW�� LW� FDQ

FKDQJH� LWV� WDUJHWLQJ� GRFWULQH� WR� WKUHDWHQ� WDUJHWV� LQ� IHZHU� GHIHQGHG� DUHDV�� HVSHFLDOO\� DV� DQ

LQWHULP�PHDVXUH��,I�5XVVLD�FKDQJHV�LWV�WDUJHWLQJ�GRFWULQH�WR�WKUHDWHQ�WDUJHWV�LQ�RQO\�RQH�WHQWK

RI� WKH�GHIHQGHG�DUHDV�� WKHQ� WKH�8QLWHG�6WDWHV�ZRXOG�KDYH� WR�GHSOR\�DSSUR[LPDWHO\�������

7+$$'� LQWHUFHSWRUV� IRU� DQ� HIIHFWLYH� QDWLRQDO� PLVVLOH� GHIHQVH� DJDLQVW� D� ������ZDUKHDG

5XVVLDQ� IRUFH�� 6HFRQG��5XVVLD� FDQ� LQFUHDVH� WKH� VL]H� RI� LWV� EDOOLVWLF�PLVVLOH� DUVHQDO� E\� ���²

������ZDUKHDGV��GHSHQGLQJ�RQ�WKH�H[DFW�5XVVLDQ�IRUFH�VWUXFWXUH�XQGHU�67$57�,,��RU�67$57

,,,���E\�DGGLQJ�ZDUKHDGV�WR�PLVVLOHV�SUHYLRXVO\�GRZQORDGHG�XQGHU�67$57�,,�RU�E\�GHSOR\LQJ

PRUH�KLJKO\�0,59HG�YHUVLRQV�RI�QHZ�,&%0V�DQG�6/%0V��VHH�WKH�DSSHQGL[�³DOWKRXJK�LW

ZRXOG� WDNH� VRPH� WLPH� WR�EXLOG� DQG� WHVW� WKH�QHZ�SRVW�ERRVW� YHKLFOHV� IRU� WKH� ODWWHU�RSWLRQ�

,QFUHDVLQJ� WKH� DUVHQDO� E\� WKLV� DPRXQW� ZRXOG� UHTXLUH� URXJKO\� GRXEOLQJ� WKH� QXPEHU� RI

7+$$'�LQWHUFHSWRUV�VKRZQ�LQ�)LJXUH���WR�SURYLGH�WKH�VDPH�OHYHO�RI�GHIHQVH��,Q�WKLV�UHJDUG�

UHWDLQLQJ� H[WUD� VWUDWHJLF� ZDUKHDGV� LQ� WKH� VWRFNSLOH� DV� D� KHGJH� DJDLQVW� 70'� EUHDNRXW� LV� D

VWDELOL]LQJ�PHDVXUH��,I�7+$$'�SURGXFWLRQ�FRQWLQXHV�EH\RQG�WKH�5XVVLDQ�XSORDG�FDSDFLW\�

DQG�UHWDUJHWLQJ� LV�GHHPHG�XQDFFHSWDEOH�� WKHQ�EUHDNRXW�FRXOG�EH�D�VHULRXV�FRQFHUQ�EHFDXVH



��

7+$$'�PLVVLOH�DQG�ODXQFKHU�SURGXFWLRQ�SUREDEO\�FDQ�RXWSDFH�WKH�UDWH�DW�ZKLFK�5XVVLD�FDQ

GHSOR\�QHZ�VWUDWHJLF�GHOLYHU\�YHKLFOHV�

7R�DOOD\�EUHDNRXW�FRQFHUQV�WKH�8QLWHG�6WDWHV�DQG�5XVVLD�DJUHHG�WKDW�70'�V\VWHPV�´ZLOO

QRW� EH� GHSOR\HG� E\� WKH� 3DUWLHV� IRU� XVH� DJDLQVW� HDFK� RWKHU�µ� DQG� WKDW� ´WKH� VFDOH� RI

GHSOR\PHQWLQ� QXPEHU� DQG� JHRJUDSKLF� VFRSHµ� ZLOO� EH� FRQVLVWHQW� ZLWK� WKH� WKUHDWV

FRQIURQWLQJ�WKDW�3DUW\����&RQILGHQFH�EXLOGLQJ�PHDVXUHV�ZHUH�DOVR�LQFOXGHG�WKDW�SURYLGH�IRU

DQQXDO�GDWD�H[FKDQJHV�RQ�HDFK�VLGH·V�70'�SURJUDPV��LGHQWLILFDWLRQ�RI�70'�WHVW�UDQJHV��DQG

���GD\�DGYDQFH�QRWLFH�IRU�70'�WHVWV��,Q�DGGLWLRQ��HDFK�VLGH�VKRXOG�EH�DOORZHG�WR�PRQLWRU

70'� JDUULVRQV� DQG� 70'�PLVVLOH�� ODXQFKHU�� DQG� UDGDU� SURGXFWLRQ� IDFLOLWLHV� DV� DGGLWLRQDO

FRQILGHQFH�EXLOGLQJ� PHDVXUHV�� 7KLV� ZRXOG� KHOS� UHGXFH� EUHDNRXW� FRQFHUQV�� HVSHFLDOO\� LI

VHYHUDO�WKRXVDQG�8�6��XSSHU�WLHU�70'�LQWHUFHSWRUV�DUH�GHSOR\HG�DORQJ�ZLWK�6%,56�/(2�

2QH� RI� WKH� PRVW� FKDOOHQJLQJ� WDVNV� IRU� 8�6�� 70'� SROLF\� ZLOO� EH� WR� FRQYLQFH� 5XVVLDQ

OHDGHUV�WKDW�XSJUDGHG�HDUO\�ZDUQLQJ�UDGDUV�DQG�6%,56�/(2��LI�GHSOR\HG�ZLWK�WKH�FDSDELOLW\

WR� DFFXUDWHO\� WUDFN� ZDUKHDGV�� ZLOO� EH� DGMXQFW� VHQVRUV� DQG� ZLOO� QRW� EH� FDSDEOH� RI� GLUHFWO\

JXLGLQJ�70'�LQWHUFHSWRUV�LQ�IOLJKW����2WKHUZLVH��5XVVLDQ�OHDGHUV�PD\�EHOLHYH�WKDW�XSSHU�WLHU

70'�V\VWHPV�KDYH�D�PRGHVW�10'�FDSDELOLW\��2QH�ZD\� WR� UHWDLQ� VRPH�RI� WKH�DGYDQWDJHV

DVVRFLDWHG� ZLWK� WKH� ORQJ�ZDYH� LQIUDUHG� VHQVRUV� DERDUG� 6%,56�/(2� �H�J��� IRU� GHFR\

GLVFULPLQDWLRQ�� WKDW�PLQLPL]HV� FRQIOLFWV�ZLWK� WKH�$%0�7UHDW\�ZRXOG�EH� WR�SODFH� WKHP�RQ

KLJK�DOWLWXGH�DLUFUDIW��VLPLODU�WR�WKH�$LUERUQH�2SWLFDO�$GMXQFW�IURP�WKH�6',�SURJUDP����

,I�5XVVLD�GHSOR\V�DGYDQFHG�70'�V\VWHPV��DQ�XQOLNHO\�VFHQDULR� LQ�WKH�QH[W��−���\HDUV��
WKH\� SUREDEO\� ZLOO� KDYH� VPDOOHU� IRRWSULQWV� WKDQ� 8�6�� V\VWHPV� EHFDXVH� 5XVVLD� ZLOO� KDYH

GLIILFXOW\�GHSOR\LQJ�VDWHOOLWHV�FRPSDUDEOH�WR�6%,56�/(2�DQG�5XVVLD�GRHV�QRW�KDYH�DQ\�HDUO\�

ZDUQLQJ� UDGDUV� ORFDWHG� RXWVLGH� WKH� WHUULWRU\� RI� WKH� IRUPHU� 6RYLHW� 8QLRQ�� 8VLQJ� WKH� FXHG

7+$$'�IRRWSULQW� WR�EH� UHSUHVHQWDWLYH�RI� D� V\VWHP�5XVVLD�PLJKW�EH�DEOH� WR�GHSOR\� LQ� WKH

IXWXUH�� DSSUR[LPDWHO\� ��²���� 7+$$'�OLNH� IRRWSULQWV� ZRXOG� EH� UHTXLUHG� WR� FRYHU� WKH

SRSXODWHG�UHJLRQV�RI�5XVVLD��7DEOH���LOOXVWUDWHV�WKH�SRWHQWLDO�LPSDFW�RI�D�K\SRWKHWLFDO�5XVVLDQ

BBBBBBBBBBB
�� 6HH 8�6� $UPV &RQWURO DQG 'LVDUPDPHQW $JHQF\ �$&'$�� 6HFRQG $JUHHG 6WDWHPHQW 5HODWLQJ WR WKH 7UHDW\ %HWZHHQ

WKH 8QLWHG 6WDWHV RI $PHULFD DQG WKH 8QLRQ RI 6RYLHW 6RFLDOLVW 5HSXEOLFV RQ WKH /LPLWDWLRQ RI $QWL�%DOOLVWLF 0LVVLOH 6\VWHPV RI

0D\ ��� ���� �:DVKLQJWRQ� '&� $&'$� 6HSWHPEHU ��� ������
�� ,W LV KDUG WR HVFDSH WKH FRQFOXVLRQ WKDW 6%,56�/(2� LI LW FDQ SURYLGH DFFXUDWH WUDFN GDWD� FDQ VXEVWLWXWH IRU

$%0 UDGDUV DQG� KHQFH� LV D VWUDLJKWIRUZDUG YLRODWLRQ RI $JUHHG 6WDWHPHQW ' RI WKH $%0 7UHDW\� 8VLQJ

6%,56�/(2 DV DQ DGMXQFW VHQVRU� H�J�� IRU FXHLQJ� LV SHUPLWWHG E\ WKH $%0 7UHDW\�
�� $LUERUQH V\VWHPV KDYH OHVV DELOLW\ WR WUDFN VWUDWHJLF EDOOLVWLF PLVVLOHV LQ WKHLU PLGFRXUVH SKDVH XQOHVV WKH\ DUH

VWDWLRQHG IDU IRUZDUG� H�J�� RYHU QRUWKHUQ &DQDGD DQG WKH $WODQWLF DQG 3DFLILF RFHDQV LQ WKH FDVH RI 5XVVLDQ

PLVVLOH DWWDFNV� :KLOH VXFK GHSOR\PHQWV DUH QRW LPSRVVLEOH� WKH\ DUH RSHUDWLRQDOO\ GLIILFXOW EHFDXVH RI WKH ODUJH

QXPEHU RI DLUFUDIW UHTXLUHG WR FRYHU DOO SRVVLEOH ODXQFK D]LPXWKV IRU 5XVVLDQ ,&%0V DQG 6/%0V� 7KHUHIRUH�

DLUERUQH ORQJ�ZDYH LQIUDUHG VHQVRUV GHSOR\HG QHDU 7+$$' RU 1DY\ 7KHDWHU�:LGH GHIHQVHV FRXOG EH XVHIXO

DGMXQFWV WR 70' UDGDUV EXW ZRXOG KDYH OHVV DELOLW\ WR H[WHQG 7+$$' RU 17: FRYHUDJH RI WKH FRQWLQHQWDO

8QLWHG 6WDWHV�



��

7DEOH��

1XPEHU�RI�5XVVLDQ�8SSHU�7LHU�,QWHUFHSWRUV�7KDW�0LJKW�$SSHDU�7KUHDWHQLQJ

8SSHU�7LHU�,QWHUFHSWRUV

�)UDFWLRQ�RI�5XVVLDQ�7HUULWRU\�7DUJHWHG�
)RUFH�6WUXFWXUHV ���� ��� ��� ��� ���

8�6���������ZDUKHDGV ��� ����� ����� ����� �����

)UDQFH �� ��� ��� ��� ���

*UHDW�%ULWDLQ �� ��� ��� ��� ���

&KLQD�����−����ZDUKHDGV ��−�� ��−�� ��−��� ��−��� ���−���

70'� V\VWHP�RQ� WKH� VWUDWHJLF� UHWDOLDWRU\� FDSDELOLW\� RI� )UDQFH��*UHDW� %ULWDLQ�� DQG�&KLQD���

$JDLQ��VLQFH�WKHVH�VWDWHV�KDYH�WDUJHWLQJ�GRFWULQHV�WKDW�HPSKDVL]H�KROGLQJ�DW�ULVN�RQO\�D�IHZ

KLJK�SULRULW\�XUEDQ�DUHDV��FRQFHQWUDWLQJ�WKHLU�UHWDOLDWRU\�VWULNHV�DJDLQVW�WDUJHWV�ORFDWHG�ZLWKLQ

��� SHUFHQW� RI� 5XVVLDQ� WHUULWRU\� �L�H��� �−��� GHIHQGHG� VLWHV�� PLJKW� EH� DFFHSWDEOH�� ,I� WKH

UHWDOLDWRU\�VWULNH� LV�GLUHFWHG�DJDLQVW� WDUJHWV� ORFDWHG�ZLWKLQ�D� VLQJOH�GHIHQGHG� IRRWSULQW�� WKHQ

�−��� WLPHV� PRUH� 70'� LQWHUFHSWRUV� WKDQ� VKRZQ� LQ� 7DEOH� �� ZRXOG� EH� UHTXLUHG�

3URSRUWLRQDOO\� PRUH� XSSHU�WLHU� 70'� LQWHUFHSWRUV� ZRXOG� EH� UHTXLUHG� LI� )UDQFH�� *UHDW

%ULWDLQ��RU�&KLQD�GHSOR\V�HIIHFWLYH�GHFR\V�

$JDLQ��GHEDWHV�DERXW�ZKDW�)UHQFK��%ULWLVK�� DQG�&KLQHVH� OHDGHUV�EHOLHYH� LV� VXIILFLHQW� IRU

GHWHUUHQFH�DUH�FHQWUDO�WR�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�5XVVLDQ�70'�V\VWHPV��1XFOHDU

WDUJHWLQJ�GRFWULQHV�FHUWDLQO\�ZRXOG�EH�UHDVVHVVHG�LQ�WKH�SUHVHQFH�RI�5XVVLDQ�GHIHQVHV��,Q�DQ\

FDVH��5XVVLDQ�70'�GHSOR\PHQWV�VKRXOG�QRW�DSSHDU�WKUHDWHQLQJ�WR�WKUHH�RI�WKH�IRXU�QXFOHDU

SRZHUV� XQWLO� ���−������ 5XVVLDQ� 7+$$'�OLNH� LQWHUFHSWRUV� DUH� GHSOR\HG�� &KLQD� EHLQJ� WKH

VROH�H[FHSWLRQ��$OWKRXJK�WKH�DUVHQDOV�RI�WKH�PHGLXP�QXFOHDU�SRZHUV�DUH�VPDOOHU��WKH�QXPEHU

RI� 70'� LQWHUFHSWRUV� UHTXLUHG� WR� SRVH� D� UHDOLVWLF� WKUHDW� UHPDLQV� IDLUO\� KLJK� EHFDXVH� WKHLU

WDUJHWLQJ�GRFWULQHV�DOORZ�KLJKO\�FRQFHQWUDWHG�DWWDFNV�

,Q� VXPPDU\�� WKH� FXUUHQW� 7+$$'� DQG� 17:� SURJUDPV� PD\� DSSHDU� WKUHDWHQLQJ� WR

5XVVLDQ�SODQQHUV�DW�67$57�,,�RU�67$57�,,,�OHYHOV�LI�WKH\�EHOLHYH�XSSHU�WLHU�LQWHUFHSWRUV�FDQ

EH� JXLGHG� LQ� IOLJKW� E\� DFFXUDWH� WUDFN� LQIRUPDWLRQ� IURP� VSDFH�EDVHG� VHQVRUV� RU� XSJUDGHG

HDUO\�ZDUQLQJ� UDGDUV� ORFDWHG� RXWVLGH� WKH� 8QLWHG� 6WDWHV�� +RZHYHU�� WKLV� WKUHDW� LV� UHGXFHG

VXEVWDQWLDOO\�LI�5XVVLDQ�OHDGHUV�EHOLHYH�WKDW�GHWHUULQJ�WKH�8QLWHG�6WDWHV�RQO\�UHTXLUHV�KROGLQJ

DW� ULVN� WDUJHWV� VSUHDG� DFURVV� ��−��� SHUFHQW� RI� WKH� 8QLWHG� 6WDWHV�� 2EYLRXVO\�� FRQYLQFLQJ

5XVVLDQ�OHDGHUV�WKDW�WKHVH�70'�V\VWHPV�FDQQRW�FRQGXFW�LQWHUFHSWV�XVLQJ�DFFXUDWH�PLGFRXUVH

WUDFN�GDWD�ZLOO�EH�LPSRUWDQW�IRU�PDNLQJ�FXUUHQW�8�6��70'�SURJUDPV��LI�GHSOR\HG��DSSHDU�WR

EH� LQ� FRPSOLDQFH� ZLWK� WKH� $%0� 7UHDW\�� DV� PRGLILHG� E\� WKH� $%0� 7UHDW\� 'HPDUFDWLRQ

$JUHHPHQWV�VLJQHG�RQ�6HSWHPEHU����������

BBBBBBBBBBB
�� 7KLV H[DJJHUDWHV WKH &KLQHVH UHWDOLDWRU\ FDSDELOLW\ VRPHZKDW EHFDXVH WKH ')��� ,5%0V FDQQRW UHDFK

ZHVWHUQ 5XVVLD �L�H�� 0RVFRZ��



��

$LUERUQH�%RRVW�3KDVH�70'

,I� WKH� 8QLWHG� 6WDWHV� GHSOR\V� DLUERUQH� ERRVW�SKDVH� 70'� V\VWHPV�� L�H��� WKH� $LUERUQH

,QWHUFHSWRU� �$%,�� RU� $LUERUQH� /DVHU� �$%/�� V\VWHPV�� WKH� TXHVWLRQ� QDWXUDOO\� DULVHV� DV� WR

ZKHWKHU�WKHVH�V\VWHPV�PLJKW�QRW�SRVH�D�UHDOLVWLF�WKUHDW�WR�5XVVLDQ�VWUDWHJLF�QXFOHDU�IRUFHV���

$IWHU�DOO��LI�WKHVH�V\VWHPV�DUH�HIIHFWLYH�DJDLQVW�WKHDWHU�UDQJH�EDOOLVWLF�PLVVLOHV��WKH\�VKRXOG�DOVR

EH�HIIHFWLYH�DJDLQVW�LQWHUFRQWLQHQWDO�UDQJH�EDOOLVWLF�PLVVLOHV�VLQFH�WKH�ERRVW�WLPHV�RI�WKH�ODWWHU

DUH�ORQJHU��W\SLFDOO\�EHWZHHQ����−����VHFRQGV�IRU�,&%0V�DQG�6/%0V��GHSHQGLQJ�RQ�WKHLU

UDQJH� DQG� IXHO� W\SH��� 7KHVH� ORQJHU� ERRVW� WLPHV� H[WHQG� WKH� NLQHPDWLFDOO\� IHDVLEOH� $%,

LQWHUFHSW�UDQJH�DQG�WKH�WLPH�WKH�$%/�FDQ�LOOXPLQDWH�D�PLVVLOH�ERRVWHU��&RQWUDU\�WR�WKLV�LQLWLDO

LPSUHVVLRQ�� DLUERUQH� ERRVW�SKDVH� 70'� V\VWHPV� GR� QRW� SRVH� D� UHDOLVWLF� WKUHDW� WR� 5XVVLDQ

VWUDWHJLF�EDOOLVWLF�PLVVLOHV��DV�WKLV�VHFWLRQ�ZLOO�DUJXH�

8VLQJ�����VHFRQGV�IRU�WKH�QRPLQDO�$%,�IO\RXW�WLPH�DJDLQVW�VROLG�IXHO�,&%0V�DQG�6/%0V�

LQWHUFHSW� UDQJHV� IRU���NP�VHF�� ��NP�VHF�� DQG���NP�VHF�$%,V�� WKH� IHDVLEOH� UDQJH� IRU�$%,

IO\RXW�VSHHGV��DUH�DSSUR[LPDWHO\�����NP������NP��DQG�����NP��UHVSHFWLYHO\��DOWKRXJK�$%,V

PD\�QRW�EH�YHU\�HIIHFWLYH�EH\RQG�WKHLU�GHVLJQ�UDQJHV�RI�VHYHUDO�KXQGUHG�NLORPHWHUV�EHFDXVH

WKH\�ZLOO�KDYH�GLIILFXOW\�KRPLQJ�RQ�WDUJHWV�DW�H[WUHPH�UDQJHV����1HYHUWKHOHVV��IURP�D�5XVVLDQ

ZRUVW�FDVH�SHUVSHFWLYH��WKHVH�NLQHPDWLFDOO\�SRVVLEOH�$%,�LQWHUFHSW�UDQJHV�PD\�EH�RI�FRQFHUQ�

7KH�PD[LPXP�UDQJH�RI�WKH�$%/�DJDLQVW�VWUDWHJLF�PLVVLOHV�SUREDEO\�ZLOO�EH�DURXQG����²���

NP���� +HQFH�� RI� WKH� WZR� RSWLRQV�� WKH� $%,� VKRXOG� DSSHDU� PRUH� WKUHDWHQLQJ� WR� 5XVVLDQ

VWUDWHJLF�SODQQHUV�

+RZHYHU�� SUDFWLFDO� FRQVLGHUDWLRQV� OLPLW� WKH� H[WHQW� WR� ZKLFK� $%,V� FDQ� EH� XVHG� DJDLQVW

VWUDWHJLF�PLVVLOHV��)LUVW��DLUERUQH�VHQVRUV�IRU�GHWHFWLRQ�DQG�WUDFNLQJ�ZLOO�KDYH�D����²����NP

OLQH�RI� VLJKW� WR�PLVVLOHV� DW� ���NP�DOWLWXGH�� DVVXPLQJ� WKH� VHQVRU�SODWIRUP� IOLHV� DW� ������� IW�

7KHUHIRUH�� VHQVRU� FRQVWUDLQWV� ZLOO� OLPLW� WKH� $%,� LQWHUFHSW� UDQJH� WR� OHVV� WKDQ� ���� NP�

UHJDUGOHVV�RI�$%,�IO\RXW�VSHHG��XQOHVV�WKH�VHQVRU�SODWIRUP�IOLHV�DW�KLJKHU�DOWLWXGHV�RU�FORVHU

WR�WKH�ERRVWHUV�WKDQ�WKH�$%,�ODXQFK�SODWIRUPV��RI�ZKLFK�WKH�ODWWHU�LV�XQOLNHO\���6SDFH�EDVHG

UDGDUV� RU� VKRUW�ZDYH� LQIUDUHG� VHQVRUV� WKDW� FDQ� EH� OLQNHG� WR� $%,� ODXQFK� SODWIRUPV� ZRXOG

HOLPLQDWH�WKLV�FRQVWUDLQW��KRZHYHU��WKH\�DUH�GLIILFXOW�WR�EXLOG�ZLWK�VXIILFLHQW�MDP�UHVLVWDQFH�

BBBBBBBBBBB
�� 7KH $%, LV D VPDOO FKHPLFDO URFNHW FDUULHG E\ ILJKWHU DLUFUDIW RU XQPDQQHG DHULDO YHKLFOHV GHVLJQHG WR KRPH

RQ WKH KRW H[KDXVW SOXPH IURP D EDOOLVWLF PLVVLOH XQGHU SRZHUHG IOLJKW� ,W GHVWUR\V WKH EDOOLVWLF PLVVLOH E\ GLUHFW

LPSDFW� 7KH $%/ LV D KLJK�SRZHU ODVHU FDUULHG DERDUG D %RHLQJ ��� DLUFUDIW GHVLJQHG WR LOOXPLQDWH WKH VLGH RI D

EDOOLVWLF PLVVLOH ERRVWHU ZLWK D YHU\ LQWHQVH ODVHU EHDP� ,W GHVWUR\V WKH EDOOLVWLF PLVVLOH E\ FDXVLQJ WKH ERRVWHU WR

FROODSVH XQGHU WKH D[LDO ORDG GXULQJ ERRVW SKDVH RU E\ EXUQLQJ D KROH LQ WKH ERRVWHU·V VLGH� FDXVLQJ SUHPDWXUH

WKUXVW WHUPLQDWLRQ�
�� 6HH 'HDQ $� :LONHQLQJ� $LUERUQH %RRVW�3KDVH 7KHDWHU 0LVVLOH 'HIHQVH� &,6$& :RUNLQJ 3DSHU� &HQWHU IRU

,QWHUQDWLRQDO 6HFXULW\ DQG &RRSHUDWLRQ� 6WDQIRUG 8QLYHUVLW\� WR EH SXEOLVKHG�
�� *HRIIUH\ )RUGHQ FDOFXODWHV WKH OHWKDO UDQJH RI WKH $%/ DJDLQVW DQ 66��� WR EH EHWZHHQ ��� NP DQG ��� NP�

7KH OHWKDO UDQJH DJDLQVW RWKHU 5XVVLDQ ,&%0V DQG 6/%0V PD\ EH RQ WKH VDPH RUGHU RI PDJQLWXGH� 6HH

*HRIIUH\ )RUGHQ� 7KH $LUERUQH /DVHU� 6KRRWLQJ 'RZQ :KDW·V *RLQJ 8S� &,6$& :RUNLQJ 3DSHU� &HQWHU IRU

,QWHUQDWLRQDO 6HFXULW\ DQG $UPV &RQWURO� 6WDQIRUG 8QLYHUVLW\� ����� SS� ��²���
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)LJ������$%,�&RYHUDJH�RI�5XVVLDQ�,&%0�DQG�6/%0�/DXQFK�/RFDWLRQV

:LWK� D� QRPLQDO�$%,� OHWKDO� UDQJH� RI� ���� NP� DJDLQVW� VWUDWHJLF� EDOOLVWLF�PLVVLOHV�� LW� WDNHV

HLJKW� WR� QLQH� VXFK� IRRWSULQWV� WR� FRYHU� WKH� 5XVVLDQ� PLVVLOH�FDUU\LQJ� VXEPDULQH� �66%1�

EDVWLRQV�QHDU�5XVVLDQ�WHUULWRU\��DOWKRXJK�WKLV�QXPEHU�VKULQNV�WR�IRXU�WR�ILYH�IRRWSULQWV�LI�WKH

IXWXUH�5XVVLDQ�6/%0�IRUFH�LV� ORFDWHG�HQWLUHO\�ZLWK�WKH�1RUWKHUQ�)OHHW��DV�VHHPV�OLNHO\��VHH

)LJXUH�����,I�5XVVLDQ�66%1V�GHSOR\�LQWR�WKH�RSHQ�RFHDQ��DQ�RSWLRQ�WKDW�FHUWDLQO\�LV�SRVVLEOH

GHVSLWH� WKH� 5XVVLDQ� SUHIHUHQFH� IRU� EDVLQJ� WKHP� LQ� EDVWLRQV�� WKHQ� PRUH� WKDQ� ��−��� $%,
IRRWSULQWV� ZRXOG� EH� UHTXLUHG� WR� FRYHU� DOO� SRVVLEOH� 6/%0� ODXQFK� ORFDWLRQV� �RU� ��−��
IRRWSULQWV�LI�WKH�66%1V�DUH�GHSOR\HG�RQO\�LQ�WKH�1RUWK�$WODQWLF��

,I�5XVVLD�GHSOR\V�VLQJOH�ZDUKHDG�,&%0V�LQ�IRUPHU�66����DQG�66����VLORV�XQGHU�67$57

,,�DQG�GHSOR\V�XS�WR�����PRELOH�66���V�7RSRO�0V�DW����JDUULVRQV��WKHQ�XS�WR�VL[�DGGLWLRQDO

����NP�UDQJH�$%,�IRRWSULQWV�ZRXOG�EH�UHTXLUHG�RYHU�5XVVLDQ�WHUULWRU\�WR�FRYHU�DOO�SRVVLEOH

,&%0� ODXQFK� ORFDWLRQV�� DV� VKRZQ� LQ�)LJXUH� �����7KH�PRELOH� ,&%0�GHSOR\PHQW� DUHDV� DUH

BBBBBBBBBBB
�� 7KH DFWXDO QXPEHU PD\ EH KLJKHU EHFDXVH WKH 7RSRO 0 LV UHSRUWHG WR KDYH D PRUH SRZHUIXO ERRVWHU DQG D

VKRUWHU EXUQ WLPH FRPSDUHG ZLWK WKH 7RSRO �66���� ,&%0� 6HH 1LNRODL 6RNRY�0RGHUQL]DWLRQ RI 6WUDWHJLF 1XFOHDU

:HDSRQV LQ 5XVVLD� 7KH (PHUJLQJ 1HZ 3RVWXUH� :RUNLQJ 3DSHU 1R� �� 3URJUDP RQ 1HZ $SSURDFKHV WR 5XVVLDQ

6HFXULW\� 'DYLV &HQWHU IRU 5XVVLDQ 6WXGLHV� +DUYDUG 8QLYHUVLW\� &DPEULGJH� 0$� 0D\ ����� S� ���



��

VKRZQ�DV�����NP�UDGLXV�FLUFOHV�LQ�)LJXUH���WR�UHSUHVHQW�WKH�DUHD�LQWR�ZKLFK�PRELOH�,&%0V

FRXOG� GHSOR\� ZLWKLQ� ��� KRXUV� �RQH� QLJKW·V� WUDYHO�� DIWHU� OHDYLQJ� WKHLU� JDUULVRQ�� /DUJHU

GHSOR\PHQW� DUHDV� PD\� EH� SRVVLEOH� EXW� SUREOHPV� ZLWK� ORJLVWLFV� VXSSRUW� DQG� HIIHFWLYH

FRPPDQG�DQG�FRQWURO�HYHQWXDOO\�OLPLWV�WKH�VL]H�RI�WKHVH�GHSOR\PHQW�DUHDV�

7KHUHIRUH��WKH�8QLWHG�6WDWHV�ZRXOG�KDYH�WR�PDLQWDLQ�DLUFUDIW�DORIW�FRQWLQXRXVO\�LQ�DW�OHDVW

��²���RUELWV�WR�FRYHU�5XVVLDQ�,&%0�DQG�6/%0�ODXQFK�ORFDWLRQV�LQ�WKH�IXWXUH��DQG�EHWZHHQ

��²��� RUELWV� LI� 5XVVLD� VHQGV� LWV� 66%1V� LQWR� WKH� 1RUWK� $WODQWLF� 2FHDQ�� 7KH� QXPEHU� RI

IRRWSULQWV� UHTXLUHG�IRU�DGHTXDWH� WKHDWHU�PLVVLOH�GHIHQVH� LV�DSSUR[LPDWHO\� ILYH����7KHUHIRUH�

GHIHQGLQJ� DJDLQVW� 5XVVLDQ� VWUDWHJLF� PLVVLOHV� UHTXLUHV� PRUH�� DQG� SHUKDSV� PDQ\� PRUH�

$%,�$%/� ODXQFK� SODWIRUPV� WKDQ� IRU� WKHDWHU� PLVVLOH� GHIHQVH�� 0RUHRYHU�� WKHVH� IRRWSULQWV

ZRXOG� UHTXLUH� D� ODUJH� QXPEHU� RI� VHQVRU� SODWIRUPV� DQG� WDQNHUV� WR� NHHS� WKH� $%,� RU� $%/

SODWIRUPV� DLUERUQH� ��� KRXUV� D� GD\�� ,Q� VKRUW�� WKH� PDJQLWXGH� RI� WKH� DLUERUQH� RSHUDWLRQ

UHTXLUHG� WR� DGHTXDWHO\� FRYHU� DOO� SRVVLEOH� 5XVVLDQ� ,&%0� DQG� 6/%0� ODXQFK� ORFDWLRQV� LV

GDXQWLQJ��PDNLQJ� WKH� IHDVLELOLW\� RI� VXFK� DQ� RSHUDWLRQ� VXVSHFW� RQ� IRUFH� VWUXFWXUH� JURXQGV

DORQH�

0RUH�LPSRUWDQWO\��$%,�DQG�$%/�SODWIRUPV��DLUERUQH�VHQVRU�SODWIRUPV��DQG�WDQNHUV�DUH�DOO

YXOQHUDEOH� WR� 5XVVLDQ� DLU� GHIHQVHV�� ,W� LV� GLIILFXOW� WR� LPDJLQH� KRZ� WKH�8QLWHG� 6WDWHV� FRXOG

FRQGXFW� $%,� RU� $%/� RSHUDWLRQV� RYHU� RU� QHDU� 5XVVLDQ� WHUULWRU\� ZLWKRXW� KDYLQJ� D� ODUJH

QXPEHU�RI�DLUFUDIW�VKRW�GRZQ�LQ�D�FULVLV�RU�ZDU����0RUHRYHU��WKH�DLUILHOGV�IURP�ZKLFK�$%,�RU

$%/�RSHUDWLRQV�RULJLQDWH�ZRXOG�EH�YXOQHUDEOH�WR�5XVVLDQ�DWWDFN�EHFDXVH�WKHVH�DLUILHOGV�DUH

IHZ� LQ� QXPEHU� DQG� UHODWLYHO\� HDV\� WR� LGHQWLI\�� )LQDOO\�� 5XVVLDQ� VDOYR� ODXQFKHV� ZRXOG� DOVR

UHGXFH� WKH� HIIHFWLYHQHVV� RI� DQ\� UHVLGXDO� DLUERUQH� ERRVW�SKDVH� 70'� V\VWHP�� 5HFRJQL]LQJ

WKLV�� WKH� 8QLWHG� 6WDWHV� ZRXOG� QHYHU� GHSOR\� LWV� DLUERUQH� ERRVW�SKDVH� 70'� DVVHWV� LQ� WKLV

PDQQHU�

7KHUHIRUH�� 8�6�� DLUERUQH� ERRVW�SKDVH� 70'� V\VWHPV� ZLOO� QRW� SRVH� D� UHDOLVWLF� WKUHDW� WR

5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFHV� ODUJHO\� IRU� RSHUDWLRQDO� UHDVRQV� DQG� QRW� EHFDXVH� WKHVH

V\VWHPV� FDQQRW� VKRRW� GRZQ� VWUDWHJLF� PLVVLOHV� LI� WKH\� DUH� ZLWKLQ� UDQJH�� 0RUHRYHU�� 8�6�

DLUERUQH�ERRVW�SKDVH�70'�V\VWHPV�SRVH� UHODWLYHO\� OLWWOH� WKUHDW� WR�&KLQHVH� VWUDWHJLF�PLVVLOH

IRUFHV� EHFDXVH� WKHLU� PRGHUQ� -/��� 6/%0V� ZLOO� EH� GHSOR\HG� LQ� WRR� ODUJH� DQ� DUHD� DQG

$%,�$%/�SODWIRUPV�ZRXOG�KDYH�WR�SHQHWUDWH�&KLQHVH�DLUVSDFH�WR�FRYHU�DOO�SRVVLEOH�&KLQHVH

,&%0� ODXQFK� ORFDWLRQV�� 6LPLODUO\�� LI� 5XVVLD� HYHU� GHYHORSV� DLUERUQH� ERRVW�SKDVH� 70'

V\VWHPV�LQ�WKH�IXWXUH��WKH\�ZRXOG�QRW�SRVH�D�WKUHDW�WR�)UHQFK��%ULWLVK��RU�&KLQHVH�VWUDWHJLF

PLVVLOH�IRUFHV��+RZHYHU��DLUERUQH�ERRVW�SKDVH�70'�V\VWHPV�PD\�EH�HIIHFWLYH�DJDLQVW�VPDOO

UHJLRQDO� DGYHUVDULHV� VXFK� DV� 1RUWK� .RUHD� DQG� ,UDT� EHFDXVH� WKHLU� PLVVLOHV� DUH� ORFDWHG� LQ

BBBBBBBBBBB
�� 6HH 'HDQ $� :LONHQLQJ� ´+RZ 0XFK %DOOLVWLF 0LVVLOH 'HIHQVH ,V (QRXJK"�µ &,6$& :RUNLQJ 3DSHU� &HQWHU

IRU ,QWHUQDWLRQDO 6HFXULW\ DQG &RRSHUDWLRQ� 6WDQIRUG 8QLYHUVLW\� 6HSWHPEHU �����
�� 7KLV LV WUXH HYHQ LI RQH DVVXPHV WKH 8QLWHG 6WDWHV ODXQFKHV D QXFOHDU ILUVW VWULNH DJDLQVW 5XVVLDQ DLU GHIHQVHV�

EHFDXVH PDQ\ RI WKH PRGHUQ ODQG�EDVHG VXUIDFH�WR�DLU PLVVLOHV �H�J�� WKH 6$��� DQG 6$���� DQG QDYDO VXUIDFH�

WR�DLU PLVVLOHV DUH PRELOH� ,Q DGGLWLRQ� DLU GHIHQVH ILJKWHUV FDQ HVFDSH RQ ZDUQLQJ� GHSHQGLQJ RQ WKHLU DOHUW

VWDWXV� WR UHFRYHU DW UHPRWH DLUVWULSV WKDW KDYH QRW EHHQ GHVWUR\HG�
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VPDOOHU� JHRJUDSKLF� DUHDV� DQG� WKHVH� FRXQWULHV� KDYH� UHODWLYHO\�ZHDN� DLU� GHIHQVHV�� 7KHUHIRUH�

DLUERUQH�ERRVW�SKDVH�70'�V\VWHPV�SRWHQWLDOO\�DUH�WKH�PRVW�HIIHFWLYH�W\SH�RI�WKHDWHU�PLVVLOH

GHIHQVH��\HW�WKH\�GR�QRW�SRVH�D�WKUHDW�WR�WKH�VWUDWHJLF�PLVVLOH�IRUFHV�RI�WKH�ILYH�PDMRU�QXFOHDU

SRZHUV�

&RQVHTXHQWO\�� DLUERUQH� ERRVW�SKDVH� 70'� V\VWHPV� PLJKW� EH� DQ� LQWHUHVWLQJ� DUHD� IRU

FROODERUDWLRQ�EHWZHHQ�WKH�PDMRU�QXFOHDU�SRZHUV��LI�RQH�LV�ZLOOLQJ�WR�EHOLHYH�WKDW�WKH�HQG�RI

WKH�&ROG�:DU�KDV�FUHDWHG�SRVVLELOLWLHV�IRU�GHIHQVH�FRRSHUDWLRQ�WKDW�QHYHU�H[LVWHG�EHIRUH��,Q

SDUWLFXODU��5XVVLDQ�WHFKQLFDO�VWUHQJWKV�LQ�KLJK�VSHHG�FKHPLFDO�URFNHWV�DQG�KLJK�SRZHU�ODVHUV

FRXOG�EH�FRPELQHG�ZLWK�8�6��VWUHQJWKV�LQ�VHQVRUV�DQG�SUHFLVLRQ�RSWLFDO�V\VWHPV�WR�SURGXFH

DQ�LQWHUHVWLQJ�FROODERUDWLRQ�RQ�$%,�RU�$%/�V\VWHPV�

&RQFOXGLQJ�2EVHUYDWLRQV

:LWK� UHVSHFW� WR� QDWLRQDO� PLVVLOH� GHIHQVH�� WKH� 8QLWHG� 6WDWHV� FRXOG� GHSOR\� XS� WR� ���−���
10'� LQWHUFHSWRUV�� GHSHQGLQJ� RQ� WKH� VL]H� RI� WKH� IXWXUH� 5XVVLDQ� VWUDWHJLF� QXFOHDU� IRUFH�

ZLWKRXW�SRVLQJ�D� UHDOLVWLF� WKUHDW� WR� WKHVH�IRUFHV�� L�H���ZLWKRXW� WKUHDWHQLQJ� WR� LQWHUFHSW�PRUH

WKDQ����SHUFHQW�RI�WKH�EDOOLVWLF�PLVVLOH�UHWDOLDWLRQ�LQ�D������−������ZDUKHDG�5XVVLDQ�IRUFH�RQ
JHQHUDWHG� DOHUW�� 5HGXFWLRQV� EHORZ� WKH� OHYHO� RI� ������ ZDUKHDGV� LQ� WKH� SUHVHQFH� RI� D� ����

LQWHUFHSWRU�GHIHQVH�ZRXOG�UHTXLUH�5XVVLD�WR�GHSOR\�HIIHFWLYH�GHFR\V�RU�FKDQJH� LWV� WDUJHWLQJ

GRFWULQH�WR�FRQFHQWUDWH�RQ�WDUJHWV�ORFDWHG�LQ�IHZHU�GHIHQGHG�DUHDV��DVVXPLQJ�WKH�8�6��10'

V\VWHP� FRQVLVWV� RI�PXOWLSOH�10'� VLWHV�� 7KH� LPSDFW� RI� D� ����LQWHUFHSWRU� QDWLRQDO� PLVVLOH

GHIHQVH�RQ�WKH�5XVVLDQ�GD\�WR�GD\�DOHUW�UHWDOLDWRU\�VWULNH�ZRXOG�EH�ODUJHU��EXW�GD\�WR�GD\�DOHUW

VFHQDULRV�DUH�OHVV�SODXVLEOH��$JDLQ��GHSOR\LQJ�GHFR\V�RU�FRQFHQWUDWLQJ�WKH�DWWDFN��LI�SRVVLEOH�

ZRXOG� UHGXFH� WKH� LPSDFW� RI� D� WKLQ� QDWLRQDO� GHIHQVH� RQ� WKH� 5XVVLDQ� GD\�WR�GD\� DOHUW

UHWDOLDWLRQ�

10'�EUHDNRXW�� LQ�SULQFLSOH��PD\�DOVR�EH�D�FRQFHUQ�EHFDXVH�PXFK�RI�WKH� LQIUDVWUXFWXUH

IRU� D� PRUH� UREXVW� QDWLRQDO� PLVVLOH� GHIHQVH� ZRXOG� DOUHDG\� EH� LQ� SODFH�� +RZHYHU�� VXFK

FRQFHUQV�DUH�QRW� WRR�VHULRXV�DW�67$57�,,�RU�67$57�,,,� IRUFH� OHYHOV�EHFDXVH�RI� WKH� ODUJH

QXPEHU�RI�DGGLWLRQDO�LQWHUFHSWRUV�WKDW�ZRXOG�EH�UHTXLUHG�WR�DFKLHYH�DQ�H[SORLWDEOH�VWUDWHJLF

DGYDQWDJH��5HWDLQLQJ� WKH�DELOLW\� WR� UHORDG�ZDUKHDGV�RQ�EDOOLVWLF�PLVVLOHV�GRZQORDGHG�XQGHU

SUHYLRXV� DUPV� FRQWURO� DJUHHPHQWV�� RU� WR� LQFUHDVH� WKH�0,59� ORDGLQJ� RQ� QHZ� ,&%0V� DQG

6/%0V��KHOSV�DOOHYLDWH�EUHDNRXW�FRQFHUQV�

7KLQ�QDWLRQDO�PLVVLOH�GHIHQVHV�ZRXOG�KDYH�D�JUHDWHU�LPSDFW�RQ�WKH�UHWDOLDWRU\�FDSDELOLWLHV

RI�)UDQFH��*UHDW�%ULWDLQ�� DQG�&KLQD��8�6��RU�5XVVLDQ�10'�V\VWHPV�ZLWK����� LQWHUFHSWRUV

ZRXOG�SRVH�D�UHDOLVWLF�WKUHDW�WR�&KLQD�XQOHVV�&KLQD�FRQFHQWUDWHV�LWV�DWWDFN�DQG�GHSOR\V�RQH

RU�PRUH�HIIHFWLYH�GHFR\V�IRU�HDFK�EDOOLVWLF�PLVVLOH�ZDUKHDG��7KH�LPSDFW�RI�D�5XVVLDQ�GHIHQVH

LV� VRPHZKDW� OHVV�EHFDXVH�&KLQD� FDQ� WKUHDWHQ�5XVVLDQ� WHUULWRU\�ZLWK� ,5%0V� LQ� DGGLWLRQ� WR

,&%0V�DQG�6/%0V��DQG�EHFDXVH�DQ\�IXWXUH�5XVVLDQ�10'�V\VWHP�OLNHO\�ZLOO� UHTXLUH�PRUH

VLWHV� IRU� DGHTXDWH� FRYHUDJH�� WKXV� DOORZLQJ� JUHDWHU� DWWDFN� FRQFHQWUDWLRQV�� $� WKLQ� 5XVVLDQ

QDWLRQDO�PLVVLOH�GHIHQVH�ZRXOG�KDYH�WR�FRQWDLQ�QR�PRUH�WKDQ����� LQWHUFHSWRUV� WR� LQWHUFHSW

OHVV� WKDQ����SHUFHQW�RI� WKH�)UHQFK�6/%0�UHWDOLDWLRQ�� RU� ���� LQWHUFHSWRUV� WR� LQWHUFHSW� OHVV
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WKDQ� ��� SHUFHQW� RI� WKH� %ULWLVK� 6/%0� UHWDOLDWLRQ�� RQ� JHQHUDWHG� DOHUW³DVVXPLQJ� WKHLU

UHWDOLDWRU\� VWULNHV� DUH� DLPHG� DW� IDFLOLWLHV� ORFDWHG� ZLWKLQ� RQH� RI� WKH� IRXU� GHIHQGHG� DUHDV

DVVXPHG�IRU�5XVVLD��'HSOR\LQJ�VRSKLVWLFDWHG�GHFR\V� VLPLODU� WR� WKRVH� WKH�%ULWLVK� UHSRUWHGO\

GHSOR\HG�XQGHU�WKH�&KHYDOLQH�SURJUDP�LQ�WKH�����V�ZRXOG�IXUWKHU�UHGXFH�WKH�WKUHDW�SRVHG

E\�D�WKLQ�5XVVLDQ�QDWLRQDO�PLVVLOH�GHIHQVH�

7KHUHIRUH�� D�PRGLILHG�$%0�7UHDW\� WKDW� DOORZV� WKH�8QLWHG�6WDWHV� DQG�5XVVLD� WR� GHSOR\

���� LQWHUFHSWRUV�DW�PXOWLSOH�VLWHV�DURXQG�WKHLU�QDWLRQDO� WHUULWRU\� VKRXOG�QRW�SRVH�D� UHDOLVWLF

WKUHDW�WR�WKH�UHWDOLDWRU\�FDSDELOLWLHV�RI�IRXU�RI�WKH�ILYH�GHFODUHG�QXFOHDU�SRZHUV�RQ�JHQHUDWHG

DOHUW��&KLQD�EHLQJ�WKH�VROH�H[FHSWLRQ��6LQFH�����10'�LQWHUFHSWRUV�VKRXOG�EH�DGHTXDWH�IRU

GHIHQGLQJ� WKH� 8QLWHG� 6WDWHV� DJDLQVW� VPDOO� DFFLGHQWDO� RU� XQDXWKRUL]HG� DWWDFNV�� RU� DJDLQVW

LQWHQWLRQDO�WKUHDWV�IURP�UHJLRQDO�SRZHUV�WKDW�PD\�DFTXLUH�D�IHZ�,&%0V�LQ�WKH�QH[W�GHFDGH�RU

PRUH�� LW�VKRXOG�EH�SRVVLEOH�WR�GHSOR\�D�WKLQ�8�6��QDWLRQDO�PLVVLOH�GHIHQVH�ZLWKRXW�SRVLQJ�D

UHDOLVWLF� WKUHDW� WR� IRXU� RI� WKH� ILYH� GHFODUHG� QXFOHDU� SRZHUV�� 1RU� ZRXOG� VXFK� D� GHIHQVH

LQWHUIHUH� ZLWK� IXUWKHU� 8�6��5XVVLDQ� VWUDWHJLF� DUPV� FRQWURO�� DW� OHDVW� GRZQ� WR� D� OHYHO� RI

DSSUR[LPDWHO\� ������ QXFOHDU� ZHDSRQV�� )LQDOO\�� RQH� VKRXOG� QRWH� WKDW� ERPEHUV� DQG� VHD�

ODXQFKHG�FUXLVH�PLVVLOHV�ZLOO�EHFRPH�LQFUHDVLQJO\�LPSRUWDQW�LQ�D�ZRUOG�ZLWK�EDOOLVWLF�PLVVLOH

GHIHQVHV�

8�6�� WKHDWHU� PLVVLOH� GHIHQVHV� FDSDEOH� RI� SURYLGLQJ� SURWHFWLRQ� DJDLQVW� IXWXUH� UHJLRQDO

WKUHDWV� ZLOO� UHTXLUH� OD\HUHG� GHIHQVH� DUFKLWHFWXUHV� ZLWK� EHWZHHQ� �����−������ KLJK�

SHUIRUPDQFH� XSSHU�WLHU� 70'� LQWHUFHSWRUV� DQG� D� VRPHZKDW� VPDOOHU� QXPEHU� RI� ORZHU�WLHU

LQWHUFHSWRUV�VXFK�DV�WKH�3DWULRW�$GYDQFHG�&DSDELOLW\��3$&����V\VWHP����7KH�RQO\�ZD\�IRU�WKH

8QLWHG�6WDWHV�WR�GHSOR\�VXFK�D�GHIHQVH�ZLWKRXW�KDYLQJ� LW�DSSHDU� WKUHDWHQLQJ� WR�5XVVLD³LQ

WKH�XQOLNHO\�VFHQDULR�WKDW�8�6��70'�LQWHUFHSWRUV�DUH�GHSOR\HG�DURXQG�WKH�FRQWLQHQWDO�8QLWHG

6WDWHV³LV� WR�FRQYLQFH�5XVVLDQ� OHDGHUV� WKDW� WKHVH�70'�V\VWHPV�FDQQRW�FRQGXFW� LQWHUFHSWV

XVLQJ� DFFXUDWH� PLGFRXUVH� WUDFN� GDWD� IURP� VSDFH�EDVHG� VHQVRUV� VXFK� DV� 6%,56�/(2� RU

XSJUDGHG� HDUO\�ZDUQLQJ� UDGDUV� ORFDWHG� RXWVLGH� WKH� 8QLWHG� 6WDWHV�� ,I� WKLV� FDQQRW� EH� GRQH�

5XVVLDQ�SODQHUV�OLNHO\�ZLOO�FRQFOXGH�WKDW�8�6��XSSHU�WLHU�70'�V\VWHPV�ZLOO�SRVH�D�WKUHDW�WR

WKHLU�VWUDWHJLF�QXFOHDU�IRUFH��WKHUHE\�YLRODWLQJ�WKH�$%0�7UHDW\�'HPDUFDWLRQ�$JUHHPHQW��7KH

TXLFNHVW�ZD\�IRU�5XVVLD�WR�UHGUHVV�WKLV�YXOQHUDELOLW\�LV�WR�FKDQJH�LWV�WDUJHWLQJ�GRFWULQH�WR�KROG

DW�ULVN�WDUJHWV�ORFDWHG�LQ�D�SRUWLRQ�RI�WKH�8QLWHG�6WDWHV��'HSOR\LQJ�HIIHFWLYH�GHFR\V�OLNHO\�ZLOO

EH�WKH�SUHIHUUHG�ORQJ�WHUP�VROXWLRQ��)RU�H[DPSOH��IRU�D�5XVVLDQ�VWUDWHJLF�IRUFH�ZLWK������−
������ZDUKHDGV��WKH�FXUUHQW�7+$$'�SURJUDP��������LQWHUFHSWRUV��ZRXOG�QRW�SRVH�D�UHDOLVWLF

WKUHDW� LI� WKH�5XVVLDQ� UHWDOLDWRU\� VWULNH� LV� FRQFHQWUDWHG� DJDLQVW� WDUJHWV� ORFDWHG�ZLWKLQ� ��−��
SHUFHQW�RI�WKH�8QLWHG�6WDWHV��6LPLODUO\��WKH�FXUUHQW�17:�SURJUDP������LQWHUFHSWRUV��VKRXOG

QRW� SRVH� D� UHDOLVWLF� WKUHDW� SURYLGHG� 5XVVLD� PDLQWDLQV� D� VWUDWHJLF� IRUFH� ZLWK� PRUH� WKDQ

DSSUR[LPDWHO\�������ZDUKHDGV�DQG�WKH�5XVVLDQ�UHWDOLDWRU\�VWULNH� LV� DLPHG�DW� WDUJHWV� ORFDWHG

ZLWKLQ� RQH� 17:� GHIHQGHG� IRRWSULQW�� 2EYLRXVO\�� 8�6�� DVVXUDQFHV� QRW� WR� GHSOR\� WKHVH

V\VWHPV� DURXQG� WKH� FRQWLQHQWDO�8QLWHG� 6WDWHV� KHOS� UHGXFH� WKH� FRQFHUQ�ZLWK� WKLV� VFHQDULR�

BBBBBBBBBBB
�� 6HH 'HDQ $� :LONHQLQJ� ´+RZ 0XFK %DOOLVWLF 0LVVLOH 'HIHQVH ,V (QRXJK"�µ &,6$& :RUNLQJ 3DSHU� &HQWHU

IRU ,QWHUQDWLRQDO 6HFXULW\ DQG &RRSHUDWLRQ� 6WDQIRUG 8QLYHUVLW\� 2FWREHU �����
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DOWKRXJK� DGGLWLRQDO� FRQILGHQFH�EXLOGLQJ� PHDVXUHV� VKRXOG� EH� FRQVLGHUHG�� H�J��� UHFLSURFDO

PRQLWRULQJ�RI�HDFK�RWKHU·V�70'�JDUULVRQV�DQG�70'�SURGXFWLRQ�VLWHV�

7KH� K\SRWKHWLFDO� LPSDFW� RI� 5XVVLDQ� XSSHU�WLHU� 70'� V\VWHPV� RQ� WKH� UHWDOLDWRU\

FDSDELOLWLHV� RI�)UDQFH� DQG�*UHDW�%ULWDLQ�PD\� DOVR�EH�PDQDJHDEOH�� SURYLGHG� QR�PRUH� WKDQ

DSSUR[LPDWHO\� ���−������ 5XVVLDQ� 7+$$'�OLNH� LQWHUFHSWRUV� DUH� GHSOR\HG�� EHFDXVH� WKH

WDUJHWLQJ� GRFWULQHV� RI� WKHVH� VWDWHV� RQO\� FDOO� IRU� WKUHDWHQLQJ� WDUJHWV� ORFDWHG� ZLWKLQ� D� IHZ

GHIHQGHG�DUHDV��DOWKRXJK�HIIHFWLYH�GHFR\V�EHFRPH�PRUH�LPSRUWDQW�LQ�WKHVH�FDVHV��$JDLQ��WKH

LPSDFW�RQ�&KLQD�ZRXOG�EH�JUHDWHU�

7KH�PDLQ�OLPLWDWLRQ�RI�XSSHU�DQG�ORZHU�WLHU�WKHDWHU�PLVVLOH�GHIHQVHV�LV�WKH�IDFW�WKDW�WKHLU

HIIHFWLYHQHVV�PD\�EH�XQGHUPLQHG�E\�GHFR\V�RU�RWKHU�SHQHWUDWLRQ�DLGV��DQG�IUDFWLRQDWHG�&%:

SD\ORDGV³FRXQWHUPHDVXUHV� WKDW� SUREDEO\� FDQ� EH� GHSOR\HG� E\� PRGHVWO\� VRSKLVWLFDWHG

UHJLRQDO� DGYHUVDULHV�� $V� D� KHGJH� DJDLQVW� WKHVH� UHVSRQVLYH� WKUHDWV�� WKH� 8QLWHG� 6WDWHV� LV

H[SORULQJ�WKH�$%/��DQG�WR�D�OHVVHU�H[WHQW�WKH�$%,��FRQFHSWV�IRU�DLUERUQH�ERRVW�SKDVH�WKHDWHU

PLVVLOH� GHIHQVH��7KHVH� V\VWHPV� DUH� DWWUDFWLYH� EHFDXVH�� FRQWUDU\� WR�ZKDW� RQH�PLJKW� H[SHFW�

WKH\�GR�QRW�SRVH� D� UHDOLVWLF� WKUHDW� WR� WKH� VWUDWHJLF�QXFOHDU� IRUFHV� RI� DQ\� RI� WKH� ILYH�PDMRU

QXFOHDU� SRZHUV�� +HQFH�� WKH\� KROG� WKH� SURPLVH� RI� SURYLGLQJ� DQ� HIIHFWLYH� WKHDWHU� PLVVLOH

GHIHQVH� DJDLQVW� UHJLRQDO�RSSRQHQWV�ZLWKRXW�XSVHWWLQJ� VWUDWHJLF� VWDELOLW\� EHWZHHQ� WKH�PDMRU

QXFOHDU�SRZHUV�
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$SSHQGL[��)XWXUH�6WUDWHJLF�1XFOHDU�)RUFH�6WUXFWXUHV

7KLV�DSSHQGL[�GHVFULEHV�SRVVLEOH�IXWXUH�VWUDWHJLF�QXFOHDU�IRUFH�VWUXFWXUHV�IRU�5XVVLD��&KLQD�

)UDQFH��DQG�*UHDW�%ULWDLQ��&RQVLGHUDEOH�XQFHUWDLQW\�VXUURXQGV�WKHVH�SURMHFWLRQV�EHFDXVH�RI

HFRQRPLF�FRQVWUDLQWV�RQ�IRUFH�PRGHUQL]DWLRQ�DQG�WKH�FKDQJLQJ�SULRULW\�DVVLJQHG�WR�QXFOHDU

IRUFHV� DIWHU� WKH� HQG� RI� WKH� &ROG� :DU�� 0RUHRYHU�� WKHVH� IRUFH� VWUXFWXUHV� DUH� EDVHG� RQ

H[WUDSRODWLRQV�IURP�FXUUHQW�WUHQGV�DQG�GR�QRW�WDNH�LQWR�DFFRXQW�UHDFWLRQV�WKDW�PLJKW�RFFXU�LI

8�6�� EDOOLVWLF� PLVVLOH� GHIHQVH� V\VWHPV� DUH� GHSOR\HG³UHDFWLRQV� WKDW� PLJKW� OHDG� 5XVVLD� WR

DEDQGRQ�WKH�67$57�,,�7UHDW\�RU�FDXVH�&KLQD�WR�VXEVWDQWLDOO\�LQFUHDVH�WKH�SULRULW\�DVVLJQHG

WR�VWUDWHJLF�PLVVLOH�PRGHUQL]DWLRQ��7KHVH�HVWLPDWHV�SURMHFW�WKH�QXPEHU�RI�VWUDWHJLF�ZDUKHDGV

WKDW�OLNHO\�ZLOO�EH�RSHUDWLRQDO�EHWZHHQ�����−������L�H���D�SHULRG�GXULQJ�ZKLFK�8�6��10'�DQG

70'�V\VWHPV�PLJKW�EH�IXOO\�GHSOR\HG�

5XVVLD

&RQVLGHUDEOH�XQFHUWDLQW\�VXUURXQGV�5XVVLD·V�IXWXUH�VWUDWHJLF�QXFOHDU�IRUFH�VWUXFWXUH�EHFDXVH

RI�SROLWLFDO�DQG�HFRQRPLF�WXUPRLO�ZLWKLQ�5XVVLD��WKH�XQFHUWDLQ�RXWFRPH�RI�5XVVLD·V�GHIHQVH

UHIRUP��DQG�XQFHUWDLQWLHV�ZLWK�UHVSHFW�WR�ZKLFK�DUPV�FRQWURO�WUHDWLHV�PLJKW�EH�LQ�IRUFH�RYHU

WKH�QH[W�VHYHUDO�GHFDGHV��)LQDQFLDO�FRQVWUDLQWV�DUH� OLNHO\�WR�EH�WKH�GRPLQDQW�IDFWRU��IRUFLQJ

HDUO\�UHWLUHPHQW�IRU�VRPH�VWUDWHJLF�V\VWHPV��FUHDWLQJ�PDLQWHQDQFH�SUREOHPV�IRU�RWKHUV��DQG

FDXVLQJ�GHOD\V� LQ� IRUFH�PRGHUQL]DWLRQ� WR� UHSODFH� H[LVWLQJ� V\VWHPV³WKH�EXON� RI�ZKLFK�ZLOO

EHFRPH�REVROHWH�DURXQG�WKH�WXUQ�RI�WKH�FHQWXU\��0RUHRYHU��LW�LV�GLIILFXOW�WR�GHWHUPLQH�KRZ

ORQJ�5XVVLD·V�FXUUHQW�ILQDQFLDO�SUREOHPV�ZLOO�ODVW�

5XVVLD�LV�DOVR�LQ�WKH�PLGVW�RI�D�PDMRU�GHIHQVH�UHIRUP��+HQFH��LW�LV�GLIILFXOW�WR�GHWHUPLQH

WKH�SULRULW\� WKDW�ZLOO�EH�JLYHQ� WR� VWUDWHJLF�QXFOHDU� IRUFHV� UHODWLYH� WR�RWKHU�SUHVVLQJ�GHIHQVH

QHHGV��:LWK�WKH�FROODSVH�RI�5XVVLD·V�FRQYHQWLRQDO�IRUFHV��LW�VHHPV�SODXVLEOH�WKDW�5XVVLD�PLJKW

SODFH� JUHDWHU� HPSKDVLV� RQ� QXFOHDU� IRUFH� PRGHUQL]DWLRQ� WR� FRPSHQVDWH� IRU� ZHDN

FRQYHQWLRQDO� IRUFHV�� 2Q� WKH� RWKHU� KDQG�� FRQYHQWLRQDO� IRUFHV� DUH� EHWWHU� VXLWHG� WR� PHHW

5XVVLD·V�IXWXUH�VHFXULW\�QHHGV�RYHU�WKH�QH[W�VHYHUDO�GHFDGHV��)LQDOO\��XQFHUWDLQWLHV�UHJDUGLQJ

WKH� IDWH� RI� WKH� 67$57� ,,� DQG� 67$57� ,,,� WUHDWLHV� LPSO\� WKDW� 5XVVLDQ� IRUFHV�PD\� QRW� EH

OLPLWHG� E\� WKHVH� WUHDWLHV�� WKRXJK� ILQDQFLDO� FRQVWUDLQWV� ZLOO� PDNH� LW� GLIILFXOW� IRU� 5XVVLD� WR

PDLQWDLQ�IRUFHV�PXFK�DERYH�WKH�OHYHO�DOORZHG�E\�WKH�67$57�,,�7UHDW\�

:LWK� WKLV� XQFHUWDLQW\� LQ� PLQG�� WKLV� DSSHQGL[� GHVFULEHV� WKUHH� GLIIHUHQW� IXWXUH� 5XVVLDQ

VWUDWHJLF� IRUFH�VWUXFWXUHV����7KH� ODUJHVW�67$57�,,−FRPSDWLEOH� IRUFH�5XVVLD�ZLOO�EH�DEOH� WR

GHSOR\�LQ�WKH�����−�����WLPH�IUDPH�LV�HVWLPDWHG�WR�FRQWDLQ�DSSUR[LPDWHO\�������ZDUKHDGV�

BBBBBBBBBBB
�� 7KH GHWDLOV RI WKHVH IRUFH VWUXFWXUHV FDQ EH IRXQG LQ 'HDQ $� :LONHQLQJ� 7KH (YROXWLRQ RI 5XVVLD·V 6WUDWHJLF

1XFOHDU )RUFH� &,6$& 5HSRUW� &HQWHU IRU ,QWHUQDWLRQDO 6HFXULW\ DQG &RRSHUDWLRQ� 6WDQIRUG 8QLYHUVLW\� 6WDQIRUG�

&$� -XO\ �����



��

7KLV� IRUFH� LV�DVVXPHG�WR�FRQVLVW�RI�����VLOR�EDVHG�DQG�����PRELOH�VLQJOH�ZDUKHDG� ,&%0V�

PRVWO\�WKH�7RSRO�0��D�PRGHUQL]HG�YHUVLRQ�RI�WKH�66�����DOWKRXJK�D�IHZ�VLQJOH�ZDUKHDG�VLOR�

EDVHG� 66���V�PLJKW� VWLOO� EH� LQ� WKH� IRUFH� DURXQG� ������ ���%RUH\� 66%1V� �WKH� QHZ�5XVVLDQ

PLVVLOH�FDUU\LQJ�VXEPDULQH��ORDGHG�ZLWK����66�1;����PLVVLOHV��D�IROORZ�RQ�WR�WKH�66�1���

6/%0��� HDFK� FDUU\LQJ� VL[�ZDUKHDGV� IRU� D� WRWDO� RI� ������ 6/%0�ZDUKHDGV�� DQG� ���%HDU�+�

SOXV����%HDU�+���ERPEHUV�FDUU\LQJ�D�WRWDO�RI�����$6����DLU�ODXQFKHG�FUXLVH�PLVVLOHV� IRU�D

WRWDO� IRUFH�FRQWDLQLQJ�������ZDUKHDGV����/DUJHU�67$57�,,�DUVHQDOV�FDQ�EH�REWDLQHG� LI�RQH

DVVXPHV� PRUH� 7RSRO� 0� ,&%0V� DUH� GHSOR\HG� �HVWLPDWHV� UDUHO\� H[FHHG� ������ PRUH� %RUH\

VXEPDULQHV�DUH�SURGXFHG��RU�PRUH�WKDQ���ZDUKHDGV�DUH�GHSOR\HG�RQ�HDFK�66�1;����6/%0

�WKH�PD[LPXP�LV�UHSRUWHG�WR�EH�������

$�PRUH� OLNHO\�IXWXUH�5XVVLDQ�IRUFH��DVVXPLQJ�PRGHVW�HFRQRPLF�UHFRYHU\� LQ�5XVVLD��ZLOO

FRQVLVW�RI�����VLOR�EDVHG�DQG�����PRELOH�VLQJOH�ZDUKHDG�7RSRO�0�,&%0V�����%RUH\�66%1V

ORDGHG� ZLWK� ��� 66�1;����PLVVLOHV� HDFK� FDUU\LQJ� ILYH� ZDUKHDGV� IRU� D� WRWDO� RI� ���� 6/%0

ZDUKHDGV�� DQG� ��� %HDU�+�� SOXV� ��� %HDU�+��� ERPEHUV� FDUU\LQJ� D� WRWDO� RI� ����$6���� DLU�

ODXQFKHG�FUXLVH�PLVVLOHV�IRU�D�WRWDO�IRUFH�FRQWDLQLQJ�������ZDUKHDGV�

)LQDOO\��LI�WKH�HFRQRPLF�DQG�SROLWLFDO�FRQGLWLRQV�WKDW�FXUUHQWO\�H[LVW� LQ�5XVVLD�SHUVLVW�IRU

WKH�QH[W�GHFDGH��WKHQ�5XVVLD�PD\�RQO\�KDYH�D�IRUFH�FRQWDLQLQJ�DURXQG�������ZDUKHDGV��2QH

HVWLPDWH�IRU�VXFK�D�IRUFH�ZRXOG�EH����VLOR�EDVHG�DQG�����PRELOH�7RSRO�0�,&%0V����%RUH\

66%1V�ORDGHG�ZLWK����66�1;����PLVVLOHV�HDFK�FDUU\LQJ���ZDUKHDGV�IRU�D�WRWDO�RI�����6/%0

ZDUKHDGV�� DQG� ��� %HDU�+�� SOXV� ��� %HDU�+��� ERPEHUV� FDUU\LQJ� D� WRWDO� RI� ����$6���� DLU�

ODXQFKHG� FUXLVH� PLVVLOHV� IRU� D� WRWDO� IRUFH� FRQWDLQLQJ� ������ ZDUKHDGV�� RYHU� KDOI� RI� ZKLFK

ZRXOG� EH� ERPEHU� ZHDSRQV�� 5XVVLD� PD\� DOVR� PDLQWDLQ� D� VPDOOHU� ERPEHU� IRUFH�� %RPEHU

SURGXFWLRQ� FHDVHG� LQ������� WKRXJK� LW�ZLOO� KDYH� WR� UHVXPH�DURXQG������ LI�5XVVLD�ZDQWV� WR

UHWDLQ�D�ERPEHU�IRUFH�EH\RQG�WKH�\HDU������

8QGHU�WKH�67$57�,,�DQG�67$57�,,,�7UHDWLHV��5XVVLD�PD\�EH�DEOH�WR�H[SDQG�WKH�QXPEHU

RI�GHSOR\HG�EDOOLVWLF�PLVVLOH�ZDUKHDGV�E\����²������ZDUKHDGV��GHSHQGLQJ�RQ�WKH�H[DFW�IRUFH

VWUXFWXUH� RQH� DVVXPHV�� 7KLV� LQFOXGHV� UHORDGLQJ� ZDUKHDGV� RQ� 66���� ,&%0V� SUHYLRXVO\

GRZQORDGHG�XQGHU�67$57�,,��UHDFWLYDWLQJ�66���V�XQWLO�WKHLU�VHUYLFH�OLIH�H[SLUHV��DOORZLQJ�WKH

66���� DQG�7RSRO�0� ,&%0V� WR� FDUU\� WKUHH�0,59V�� DQG� LQFUHDVLQJ� WKH� QXPEHU� RI�0,59V

GHSOR\HG�RQ�WKH�66�1;����6/%0�WR����ZDUKHDGV�LQVWHDG�RI�EHWZHHQ�IRXU�WR�VL[�

BBBBBBBBBBB
�� 1RWH WKDW DOO 66���V� 66���V� 66���V� DQG 66���V ZLOO HLWKHU EH REVROHWH RU PXVW EH GHVWUR\HG DFFRUGLQJ WR

WKH 67$57 ,, 7UHDW\ E\ ����� 7KH ,&%0 IRUFH VL]H GHSHQGV RQ WKH SURGXFWLRQ UDWH DQG VHUYLFH OLIH RQH

DVVXPHV IRU WKH 7RSRO 0� 7KLV 67$57 ,, IRUFH DVVXPHV DQ DQQXDO SURGXFWLRQ UDWH RI DURXQG �� 7RSRO 0

PLVVLOHV DQG D VHUYLFH OLIH RI �� \HDUV IRU WKH URDG�PRELOH YHUVLRQ DQG �� \HDUV IRU WKH VLOR�EDVHG YHUVLRQ� )RU

PRUH GHWDLOV VHH 'HDQ $� :LONHQLQJ� 7KH (YROXWLRQ RI 5XVVLD·V 6WUDWHJLF 1XFOHDU )RUFH� RS� &LW�
�� )RU D SURMHFWLRQ WKDW WKH 66�1;��� ZLOO EH DEOH WR FDUU\ �� 0,59V VHH 5REHUW +RO]HU� ´8�6� 6WXG\� 5XVVLD�

&KLQD 6XE 3URGXFWLRQ )ORXULVKHV�µ 'HIHQVH 1HZV� )HEUXDU\ ��²0DUFK �� ����� S� �� ,I WKH 66�1;��� FDUULHV ��

ZDUKHDGV� 5XVVLD FRXOG QRW GHSOR\ PRUH WKDQ QLQH %RUH\ VXEPDULQHV DQG UHPDLQ FRPSOLDQW ZLWK WKH 67$57 ,,

6/%0 ZDUKHDG VXEOHYHO ������ ZDUKHDGV�� QRW WR PHQWLRQ 67$57 ,,, OHYHOV� ,W VHHPV XQOLNHO\ WKDW 5XVVLD ZLOO

OLPLW WKH VL]H RI LWV VXEPDULQH IRUFH LQ WKLV ZD\� 7KHUHIRUH� D ORZHU ZDUKHDG ORDGLQJ KDV EHHQ DWWULEXWHG WR WKH

66�1;����



��

7KH�VXUYLYDO�RI�5XVVLDQ�IRUFHV�ZLWK�UHVSHFW�WR�D�K\SRWKHWLFDO�8�6��FRXQWHUIRUFH�DWWDFN�LV

GHWHUPLQHG�E\�WKHLU�DOHUW�SRVWXUH��2Q�JHQHUDWHG�DOHUW����SHUFHQW�RI�WKH�VLOR�EDVHG�,&%0V�DUH

DVVXPHG�WR�ODXQFK�RXW�IURP�XQGHU�WKH�DWWDFN�DFFRUGLQJ�WR�5XVVLDQ�GRFWULQH³DOWKRXJK�WKLV

ZRXOG�UHTXLUH�WKDW�5XVVLD�LPSURYH�LWV�EDOOLVWLF�PLVVLOH�HDUO\�ZDUQLQJ�QHWZRUN�����SHUFHQW�RI

WKH�PRELOH�,&%0V�DUH�DVVXPHG�WR�EH�RXW�RI�JDUULVRQ�����SHUFHQW�RI�WKH�66%1V�DUH�DVVXPHG

WR�EH�DW�VHD��DQG����SHUFHQW�RI�WKH�ERPEHUV�DUH�DVVXPHG�WR�EH�RQ�VWULS�DOHUW�����SHUFHQW�RI

ZKLFK� DUH� DVVXPHG� WR� SHQHWUDWH� WKH� 8�6�� FRQWLQHQWDO� DLU� GHIHQVH��� 7KLV� DOHUW� SRVWXUH� LV

RSWLPLVWLF�E\�WRGD\·V�VWDQGDUGV�EHFDXVH�RQO\�DERXW�KDOI�RI�WKH�FXUUHQW�6WUDWHJLF�5RFNHW�)RUFH

FDQ�EH�EURXJKW� WR� FRPEDW� DOHUW� VWDWXV�GXH� WR�PDLQWHQDQFH�SUREOHPV��SHUVRQQHO� VKRUWDJHV�

DQG�IXQGLQJ�FRQVWUDLQWV��+RZHYHU��WKLV�SRVWXUH�LV�UHDVRQDEOH�IRU�D�IXWXUH�5XVVLDQ�IRUFH�DIWHU

WKH� FXUUHQW� WUDQVLWLRQ� SHULRG� KDV� SDVVHG� DQG� VWDEOH� QXFOHDU� RSHUDWLRQV� UHVXPH�� 7KH�PRVW

GHEDWDEOH� DVVXPSWLRQ� LV� WKDW� ��� SHUFHQW� RI� WKH� VLOR�EDVHG� ,&%0V�ZRXOG� ODXQFK� RXW� IURP

XQGHU�D�8�6��FRXQWHUIRUFH�DWWDFN��+RZHYHU��WKLV�DVVXPSWLRQ�GRHV�QRW�DOWHU�WKH�DQDO\VLV�PXFK

EHFDXVH�WKH�5XVVLDQ�IRUFH�FRQWDLQV�RQO\�����VLOR�EDVHG�,&%0�ZDUKHDGV��,I�WKHVH�,&%0V�GR

QRW�ODXQFK�RXW�IURP�XQGHU�WKH�DWWDFN��DSSUR[LPDWHO\����SHUFHQW�ZRXOG�VXUYLYH�DVVXPLQJ�RQH

8�6��KDUG�WDUJHW�NLOO�ZDUKHDG�LV�WDUJHWHG�DW�HDFK�VLOR�

2Q�GD\�WR�GD\�DOHUW�WKH�VLOR�EDVHG�,&%0V�DUH�DVVXPHG�WR�ULGH�RXW�WKH�DWWDFN�UHVXOWLQJ�LQ�D

VXUYLYDO�UDWH�RI�DERXW����SHUFHQW��WZR�PRELOH�,&%0�UHJLPHQWV�����PLVVLOHV��DUH�DVVXPHG�WR

EH� RXW� RI� JDUULVRQ�� WZR� 66%1V� DUH� DVVXPHG� WR� EH� DW� VHD�� DQG� QRQH� RI� WKH� ERPEHUV� DUH

DVVXPHG�WR�EH�RQ�DOHUW��7KLV�OHDGV�WR�D�VXUYLYLQJ�IRUFH�RI����−����ZDUKHDGV��GHSHQGLQJ�RQ
ZKLFK�RI�WKH�WKUHH�IXWXUH�5XVVLDQ�IRUFHV�GHVFULEHG�LQ�WKLV�DSSHQGL[�RQH�DVVXPHV��6/%0V�DUH

QRW� FUHGLWHG�ZLWK� D� SLHU�VLGH� ODXQFK�XQGHU�DWWDFN� FDSDELOLW\�� DOWKRXJK�5XVVLD� LV� FDSDEOH� RI

VXFK� DOHUWV� DQG� WKH� 6RYLHW� 8QLRQ� SUDFWLFHG� WKHP� GXULQJ� WKH� &ROG� :DU�� 7KHVH� QXPEHUV

FKDUDFWHUL]H�FXUUHQW�5XVVLDQ�GD\�WR�GD\�DOHUW�RSHUDWLRQV�DQG�PD\�ILW� IXWXUH�5XVVLDQ�GD\�WR�

GD\� DOHUW� SUDFWLFHV� DVVXPLQJ� 5XVVLD� PDLQWDLQV� ORZ� DOHUW� UDWHV� LQ� DQ� HIIRUW� WR� SURORQJ� WKH

VHUYLFH� OLIH�RI� LWV�IRUFHV����2Q�WKH�RWKHU�KDQG�� LI�5XVVLDQ� OHDGHUV�EHFRPH�FRQFHUQHG�DERXW

8�6��EDOOLVWLF�PLVVLOH�GHIHQVHV��WKH\�PD\�RSW�IRU�D�KLJKHU�GD\�WR�GD\�DOHUW�UDWH��6RYLHW�GD\�WR�

GD\�DOHUW�UDWHV�FHUWDLQO\�ZHUH�KLJKHU�GXULQJ�WKH�&ROG�:DU�

&KLQD

7KH�IXWXUH�RI�&KLQD·V�VWUDWHJLF�QXFOHDU�IRUFH�LV�GLIILFXOW�WR�SURMHFW�EHFDXVH�LW�GHSHQGV�RQ�WKH

HFRQRPLF�DQG�WHFKQRORJLFDO�UHVRXUFHV�DYDLODEOH��WKH�H[WHUQDO�VHFXULW\�HQYLURQPHQW�DV�YLHZHG

IURP�%HLMLQJ��LQFOXGLQJ�VXFK�IDFWRUV�DV�7DLZDQ��WKH�8�6��-DSDQHVH�VHFXULW\�DOOLDQFH��8�6��DQG

5XVVLDQ�EDOOLVWLF�PLVVLOH�GHIHQVH�SURJUDPV��WKH�VWDWXV�RI�,QGLD·V�QXFOHDU�SURJUDPV��HWF����DQG

&KLQD·V�FRPPLWPHQW�WR�LQWHUQDWLRQDO�DUPV�FRQWURO�DJUHHPHQWV��H�J���WKH�&RPSUHKHQVLYH�7HVW

BBBBBBBBBBB
�� )RU D GLVFXVVLRQ RI FXUUHQW 5XVVLDQ GD\�WR�GD\ DOHUW SUDFWLFHV VHH %UXFH %ODLU� 'HDOHUWLQJ 6WUDWHJLF )RUFHV

�:DVKLQJWRQ� '&� 7KH %URRNLQJV ,QVWLWXWLRQ� ������



��

%DQ�7UHDW\�����$OWKRXJK�&KLQHVH�OHDGHUV�FXUUHQWO\�HPSKDVL]H�HFRQRPLF�JURZWK�RYHU�PLOLWDU\

PRGHUQL]DWLRQ��WKH\�UHPDLQ�FRPPLWWHG�WR�QXFOHDU�IRUFH�PRGHUQL]DWLRQ��DOEHLW�DW�D�UHODWLYHO\

VORZ�SDFH�

3URMHFWLQJ�WKH�VL]H�RI�&KLQD·V�QXFOHDU�IRUFH�EHWZHHQ������DQG������LV�GLIILFXOW�EHFDXVH�RI

WKH� SDXFLW\� RI� LQIRUPDWLRQ� UHJDUGLQJ�&KLQHVH� IRUFH�PRGHUQL]DWLRQ� SODQV��1HYHUWKHOHVV�� LWV

QXFOHDU�IRUFH� LV� OLNHO\�WR�EH�DW� OHDVW� WKH�VL]H�RI� WKH�FXUUHQW� IRUFH��DQG�PD\�EH� WZR�WR� WKUHH

WLPHV� WKLV� VL]H���� &KLQD� LV� HVWLPDWHG� WR� KDYH� HQRXJK� ILVVLOH� PDWHULDO� WR� LQFUHDVH� LWV� WRWDO

DUVHQDO�IURP�LWV�FXUUHQW�OHYHO�RI����−����ZHDSRQV�WR�DSSUR[LPDWHO\����−����ZDUKHDGV���
&KLQD·V� ORQJ�UDQJH�QXFOHDU�VWULNH�FDSDELOLW\� LV� OLNHO\� WR� LQFUHDVH� VXEVWDQWLDOO\� LQ� WKH�QH[W

GHFDGH��&KLQD�FXUUHQWO\�KDV�WZR�QHZ�PRELOH�VROLG�IXHO�,&%0V�XQGHU�GHYHORSPHQW��WKH�')�

��� ,&%0� ����� NJ� SD\ORDG� DQG� ������ NP� UDQJH���ZKLFK� LV� WR� UHSODFH� WKH� OLTXLG�IXHO�')��

,5%0��������NJ�SD\ORDG�DQG�������NP�UDQJH���DQG�WKH�')���������NJ�SD\ORDG�DQG�������

NP�UDQJH���ZKLFK�LV�WR�UHSODFH�WKH�OLTXLG�IXHO�')����$�,&%0��������NJ�SD\ORDG�DQG��������

�������NP�UDQJH�����$�QHZ� VROLG�IXHO� 6/%0�� WKH� -/���EDVHG�RQ� WKH�')���� ,&%0�� LV� DOVR

XQGHU� GHYHORSPHQW�� ��� RI� ZKLFK� DUH� H[SHFWHG� WR� EH� GHSOR\HG� RQ� HDFK� QHZ� 7\SH� ���

66%1����6HYHUDO�HVWLPDWHV�SODFH�WKH�VL]H�RI�WKH�IXWXUH�&KLQHVH�66%1�IOHHW�DW�EHWZHHQ�WKUHH

WR�VL[�ERDWV�DIWHU�������JLYLQJ�ULVH�WR�D�VHD�EDVHG�GHWHUUHQW�ZLWK���−���-/���6/%0V���

:KHWKHU�RU�QRW�WKHVH�,&%0V�DQG�6/%0V�ZLOO�FDUU\�0,59V�LV�DQ�RSHQ�TXHVWLRQ��&KLQD

KDV� EHHQ� ZRUNLQJ� RQ� 0,59� WHFKQRORJ\� VLQFH� WKH� HDUO\� ����V� EXW� KDV� QRW� \HW� ILHOGHG� D

0,59HG�EDOOLVWLF�PLVVLOH����7KLV�PD\�FKDQJH� LQ�WKH�IXWXUH��DOWKRXJK�WKH�QHZ�JHQHUDWLRQ�RI

VROLG�IXHO�,&%0V�DQG�6/%0V�WHQG�WR�KDYH�VPDOOHU�WKURZ�ZHLJKWV�FRPSDUHG�ZLWK�WKH�ROGHU

BBBBBBBBBBB
�� )RU D GLVFXVVLRQ RI WKHVH IDFWRUV VHH $ODVWDLU ,DLQ -RKQVWRQ� ´3URVSHFWV IRU &KLQHVH 1XFOHDU )RUFH

0RGHUQL]DWLRQ� /LPLWHG 'HWHUUHQFH 9HUVXV 0XOWLODWHUDO $UPV &RQWURO�µ RS FLW�� SS� ���²����
�� 7KH FXUUHQW VL]H RI &KLQD·V VWUDWHJLF QXFOHDU IRUFH LV XQFHUWDLQ� +RZHYHU� LW PD\ FRQWDLQ DV PDQ\ DV �� ')�

���$ ,&%0V� �� ')��� �� ')����$� DQG �� ')��� ,5%0V� D VLQJOH ;LD 66%1 FDUU\LQJ �� -/�� 6/%0V� ZKLFK

UDUHO\ OHDYHV SRUW GXH WR WHFKQLFDO SUREOHPV DVVRFLDWHG ZLWK LWV QXFOHDU SRZHU SODQW� DQG DSSUR[LPDWHO\ ���

QXFOHDU ERPEV FDUULHG DERDUG +��� +��� DQG 4�� PHGLXP�UDQJH ERPEHUV� 6HH 5REHUW 1RUULV� $QGUHZ

%XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK� )UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV�

RS FLW�� S� ���� 7KH 0LOLWDU\ %DODQFH� �������� 7KH ,QWHUQDWLRQDO ,QVWLWXWH IRU 6WUDWHJLF 6WXGLHV� /RQGRQ� S� ����

DQG %LOO *HUW]� ´&KLQD 7DUJHWV 1XNHV DW 8�6��µ RS FLW�� S� �� 2I WKHVH RQO\ WKH �� ')����$ ,&%0V FDQ WKUHDWHQ

WKH 8QLWHG 6WDWHV� QRW FRXQWLQJ WKH �� -/�� 6/%0V RQ WKH ;LD 66%1� 5HFHQW UHSRUWV LQGLFDWH WKDW HLJKW QHZ

')�� ,&%0V ZLOO EH DGGHG WR WKH DUVHQDO E\ WKH HQG RI WKH \HDU� DOWKRXJK WKHVH ')�� 0RG � PLVVLOHV SUREDEO\

ZLOO UHSODFH ROGHU PLVVLOHV DQG KHQFH ZLOO QRW DGG WR WKH RYHUDOO IRUFH VL]H� 6HH %LOO *HUW]� ´&KLQD DGGV � ,&%0V

WR DUVHQDO�µ 7KH :DVKLQJWRQ 7LPHV� -XO\ ��� ����� S� ��
�� 6HH $ODVWDLU ,DLQ -RKQVWRQ� ´3URVSHFWV IRU &KLQHVH 1XFOHDU )RUFH 0RGHUQL]DWLRQ� /LPLWHG 'HWHUUHQFH

9HUVXV 0XOWLODWHUDO $UPV &RQWURO�µ RS FLW�� S� ����
�� 6HH -RKQ :LOVRQ /HZLV DQG +XD 'L� ´&KLQD·V %DOOLVWLF 0LVVLOH 3URJUDPV� 7HFKQRORJLHV� 6WUDWHJLHV� *RDOV�µ RS

FLW�� SS� �²���
�� 6HH :RUOGZLGH 6XEPDULQH &KDOOHQJHV� 8�6� 2IILFH RI 1DYDO ,QWHOOLJHQFH� )HEUXDU\ ����� S� ���
�� 6HH :RUOGZLGH 6XEPDULQH &KDOOHQJHV� RS FLW�� S� ��� DQG $ODVWDLU ,DLQ -RKQVWRQ� ´3URVSHFWV IRU &KLQHVH 1XFOHDU

)RUFH 0RGHUQL]DWLRQ� /LPLWHG 'HWHUUHQFH 9HUVXV 0XOWLODWHUDO $UPV &RQWURO�µ RS FLW�� S� ����
�� 6HH -DPHV $� /DPVRQ DQG :\Q 4� %RZHQ� ´·2QH $UURZ� WKUHH VWDUV·� &KLQD·V 0,59 SURJUDPPH� 3DUW ,,�µ

RS FLW�� S� ����



��

OLTXLG�IXHO�PLVVLOHV��L�H������−����NJ�FRPSDUHG�ZLWK������−������NJ���ZKLFK�PDNHV�WKHP�OHVV

DEOH� WR� FDUU\�PXOWLSOH�ZDUKHDGV��1HYHUWKHOHVV�� DFFRUGLQJ� WR� RQH� HVWLPDWH�� WKH�')����PD\

FDUU\�WKUHH�0,59V���

)LQDOO\��WKH�&KLQHVH�PHGLXP�UDQJH�ERPEHU�OHJ�PD\�EH�SKDVHG�RXW�LQ�WKH�IXWXUH�EHFDXVH

QR� QHZ�PHGLXP�UDQJH� ERPEHUV� DUH� XQGHU� GHYHORSPHQW� DW� WKH� FXUUHQW� WLPH³SUHVXPDEO\

GXH� WR� WKHLU� UHODWLYHO\� ORZ� SULRULW\�� DOWKRXJK� DLU� DQG� VHD�ODXQFKHG� FUXLVH� PLVVLOHV� PD\

DSSHDU����+RZHYHU��&KLQD�DSSHDUV�FRPPLWWHG�WR�PRGHUQL]LQJ�LWV�WDFWLFDO�DLU�IRUFH�ZLWK�WKH

DGGLWLRQ�RI�WKH�QXFOHDU�FDSDEOH�+���ILJKWHU�ERPEHU���

+HQFH��WKH�&KLQHVH�PLVVLOH�IRUFH� LQ�����−�����PD\�FRQWDLQ�HLJKW�')���0RG���,&%0V

SRVVLEO\�FDUU\LQJ� WKUHH�0,59V� �WKH�ROGHU�')����$�,&%0V�VKRXOG�DOO�EH� UHWLUHG�E\�������

��−��� ')���� ,&%0V� SUREDEO\� FDUU\LQJ� D� VLQJOH� ZDUKHDG�� ��−��� VLQJOH�ZDUKHDG� ')���

,&%0V�� ��−��� VLQJOH�ZDUKHDG� ')���� ,5%0V�� DQG� ��−��� -/��� VLQJOH�ZDUKHDG� 6/%0V

FDUULHG�DERDUG�WKUHH�WR�VL[�7\SH�����66%1V��:LWK�UHVSHFW�WR�&KLQD·V�IXWXUH�ERPEHU�IRUFH��D

IHZ��DSSUR[LPDWHO\�����+���PHGLXP�ERPEHUV�FDUU\LQJ�RQH�WR�WKUHH�ERPEV�HDFK�PLJKW�VWLOO

EH�LQ�VHUYLFH����2WKHUZLVH��WKH�UHPDLQGHU�ZLOO�EH�VKRUWHU�UDQJH�DLUFUDIW��SRVVLEO\�FDUU\LQJ�XS

WR�����ERPEV��7KLV�HTXDWHV�WR�D�IXWXUH�VWUDWHJLF�QXFOHDU�IRUFH�ZLWK���−����QXFOHDU�ZHDSRQV
FDSDEOH� RI� UHDFKLQJ� WKH�8QLWHG� 6WDWHV�� DQG� ���−���� QXFOHDU�ZHDSRQV� FDSDEOH� RI� UHDFKLQJ
5XVVLD��7KLV�UHSUHVHQWV�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�VWUDWHJLF�QXFOHDU�ZHDSRQV�WKDW

FDQ� UHDFK� WKH�8QLWHG�6WDWHV� VLQFH� FXUUHQWO\�RQO\����')����$� ,&%0V�KDYH� WKLV� FDSDELOLW\�

PRVW�RI�ZKLFK�FDQQRW�VXUYLYH�D�8�6��SUHHPSWLYH�FRXQWHUIRUFH�DWWDFN�

6LQFH� WKH� QH[W� JHQHUDWLRQ� RI� &KLQHVH� ,&%0V� DQG� ,5%0V� ZLOO� EH� VROLG�IXHO�� PRELOH

PLVVLOHV��WKH\�VKRXOG�KDYH�D�PXFK�EHWWHU�FKDQFH��DVVXPHG�KHUH�WR�EH�D�SUREDELOLW\�RI������RI

VXUYLYLQJ�8�6��RU�5XVVLDQ�FRXQWHUIRUFH�DWWDFNV��7KH�ROGHU�')����$�,&%0V�SUREDEO\�ZRXOG

EH�GHVWUR\HG� LQ�D�FRXQWHUIRUFH�DWWDFN��0RUHRYHU��GHSHQGLQJ�RQ� WKH�DFRXVWLF�FKDUDFWHULVWLFV

RI�WKH�7\SH�����66%1��D�VLJQLILFDQW�IUDFWLRQ��DVVXPHG�KHUH�WR�EH����SHUFHQW��RI�WKHVH�ERDWV

PD\� VXUYLYH� $6:� RSHUDWLRQV� ORQJ� HQRXJK� WR� ODXQFK� WKHLU� PLVVLOHV�� $V� IRU� &KLQD·V� DJLQJ

PHGLXP�UDQJH�ERPEHU�IOHHW��RQO\�RQH�WKLUG�RI�WKH����+���ERPEHUV�WKDW�PD\�EH�LQ�H[LVWHQFH

EH\RQG������ DUH� DVVXPHG� WR� VXUYLYH� D�5XVVLDQ� FRXQWHUIRUFH� DWWDFN� DQG�SHQHWUDWH�5XVVLDQ

DLUVSDFH�� ,I� &KLQD� XVHV� VKRUWHU�UDQJH� +��� ERPEHUV� WR� DWWDFN� 5XVVLD�� WKLV� QXPEHU� FRXOG

LQFUHDVH� VXEVWDQWLDOO\�� DW� OHDVW� IRU� DWWDFNV�GLUHFWHG� DW� WDUJHWV� DORQJ� WKH�SHULSKHU\�RI�5XVVLD�

1RQH�RI�WKH�&KLQHVH�ERPEHUV�KDYH�WKH�UDQJH�WR�VWULNH�WKH�8QLWHG�6WDWHV���

BBBBBBBBBBB
�� ,ELG�� S� ����
�� &KLQD DWWHPSWHG WR DFTXLUH PHGLXP�UDQJH %DFNILUH ERPEHUV IURP 5XVVLD� EXW WKH VDOH QHYHU PDWHULDOL]HG�
�� 6HH 5REHUW 1RUULV� $QGUHZ %XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK�

)UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV� RS FLW�� S� ����
�� 7KH +�� LV WKH RQO\ PRGHUQ &KLQHVH ERPEHU XQGHU FRQVWUXFWLRQ DQG ZLOO OLNHO\ EH UHVHUYHG IRU WKHDWHU

QXFOHDU PLVVLRQV DQG� KHQFH� KDV QRW EHHQ FRXQWHG KHUH DV D VWUDWHJLF ERPEHU� 6HH 5REHUW 1RUULV� $QGUHZ

%XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK� )UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV�

RS FLW�� S� ����
�� 6HH 5REHUW 1RUULV� $QGUHZ %XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK�

)UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV� RS FLW�� SS� ���²����



��

)UDQFH

7KLV� DQDO\VLV� DVVXPHV� WKDW� )UDQFH� FDQ� GHSOR\� DW� PRVW� IRXU� RI� LWV� ILYH� /·,QIOH[LEOH�FODVV

66%1V� WR� VHD�RQ�JHQHUDWHG�DOHUW� �RQH� LV� DOZD\V� LQ�RYHUKDXO���$UPHG�ZLWK� WKH�0�%�6/%0

FDUU\LQJ� VL[� ZDUKHDGV� HDFK�� WKLV� JLYHV� )UDQFH� D� VXUYLYDEOH� VHD�EDVHG� VWUDWHJLF� IRUFH� ZLWK

DURXQG�����6/%0�ZDUKHDGV��7KH�QXPEHU�RI�66%1V�LQ�WKH�)UHQFK�IRUFH�ZLOO�GURS�IURP�ILYH

WR� IRXU� ZKHQ� WKH� 7ULRPSKDQW�FODVV� 66%1V� UHSODFHV� WKH� /·,QIOH[LEOH� ERDWV� DURXQG� �����

SHUKDSV�ZLWK�D�FRUUHVSRQGLQJ�GURS�LQ� WKH�QXPEHU�RI�6/%0�ZDUKHDGV��)UHQFK�6/%0V�DUH

EHOLHYHG� WR�KDYH� WKH� FDSDELOLW\� WR� FDUU\�SHQHWUDWLRQ� DLGV�� LQFOXGLQJ�GHFR\V�� WR� HQKDQFH� WKH

SHQHWUDWLRQ�RI�EDOOLVWLF�PLVVLOH�GHIHQVHV��7KH�)UHQFK�6�'�,5%0V�DW�WKH�3ODWHDX�G·$OELRQ�DUH

DVVXPHG� WR� EH� UHWLUHG�� )LQDOO\�� )UDQFH� LV� DVVXPHG� WR� KDYH� DSSUR[LPDWHO\� ��� $603� DLU�

GHOLYHUHG� QXFOHDU� ZHDSRQV� FDUULHG� DERDUG� WKH� 0LUDJH� ,93�� 0LUDJH� ����1�� DQG� 6XSHU

(WHQGDUG� DLUFUDIW�� 6RPH� RI� WKHVH� ZHDSRQV� DUH� FDWHJRUL]HG� DV� VWUDWHJLF� DQG� WKH� UHVW� ´SUH�

VWUDWHJLFµ�LQ�WKH�)UHQFK�OH[LFRQ��)XWXUH�)UHQFK�PRGHUQL]DWLRQ�SODQV�LQFOXGH�D�ORQJHU�UDQJH

$6/3�PLVVLOH��JLYLQJ� WKH�)UHQFK�DLU� IRUFH�JUHDWHU�VWUDWHJLF�FDSDELOLW\�� ,Q� WKLV�DQDO\VLV�DOO���

)UHQFK�DLU�GHOLYHUHG�ZHDSRQV�DUH�DVVXPHG�WR�KDYH�WKH�UDQJH�WR�VWULNH�WKH�5XVVLDQ�KRPHODQG�

HYHQ�LI�WKH\�FDQQRW�UHDFK�0RVFRZ��KRZHYHU��RQO\�KDOI�DUH�DVVXPHG�WR�VXUYLYH�D�5XVVLDQ�ILUVW

VWULNH�DQG�SHQHWUDWH�5XVVLD·V�DLU�GHIHQVHV���

*UHDW�%ULWDLQ

*UHDW�%ULWDLQ�LV�DVVXPHG�WR�EH�DEOH�WR�GHSOR\�D�PD[LPXP�RI�WKUHH�RI�LWV�IRXU�9DQJXDUG�FODVV

66%1V�WR�VHD�LQ�D�FULVLV��(DFK�66%1�LV�DVVXPHG�WR�FDUU\����7ULGHQW�'���6/%0V�DUPHG�ZLWK

IRXU� ZDUKHDGV� HDFK� ���� ZDUKHDGV� SHU� ERDW�� EHFDXVH� WKH� %ULWLVK� '��� 6/%0� ZLOO� EH

LQWHUFKDQJHDEOH�ZLWK�8�6��PLVVLOHV��WKH�ODWWHU�RI�ZKLFK�ZLOO�EH�FRQVWUDLQHG�WR�FDUU\�RQO\�IRXU

ZDUKHDGV�XQGHU�67$57�,,��7KLV�HVWLPDWH�UHSUHVHQWV�D�ORZHU�ERXQG�RQ�WKH�VL]H�RI�WKH�%ULWLVK

VWUDWHJLF�GHWHUUHQW�VLQFH�WKH�%ULWLVK�JRYHUQPHQW�KDV�VWDWHG�WKDW�LWV�VXEPDULQHV�PD\�FDUU\�XS

WR����ZDUKHDGV�SHU�ERDW����1RW�DOO�6/%0V�RQ�D�JLYHQ�VXEPDULQH�QHFHVVDULO\�ZLOO�KDYH� WKH

VDPH� QXPEHU� RI� ZDUKHDGV�� $V� ZLWK� )UDQFH�� %ULWLVK� 6/%0V� DUH� EHOLHYHG� WR� KDYH� WKH

FDSDELOLW\� WR� FDUU\� SHQHWUDWLRQ� DLGV�� LQFOXGLQJ� GHFR\V�� )RU� H[DPSOH�� SULRU� WR� WKH� 7ULGHQW

SURJUDP��*UHDW�%ULWDLQ�GHYHORSHG� WKH�3RODULV�&KHYDOLQH�6/%0�ZKLFK� UHSRUWHGO\�GHSOR\HG

WZR�VRSKLVWLFDWHG�GHFR\V�IRU�HDFK�RI�LWV�WZR�ZDUKHDGV��DORQJ�ZLWK�RWKHU�SHQHWUDWLRQ�DLGV���

$OO�%ULWLVK�DLU�GHOLYHUHG�QXFOHDU�ZHDSRQV�DUH�DVVXPHG�WR�EH�UHWLUHG�DURXQG� WKH� WXUQ�RI� WKH

FHQWXU\�� 7KHUHIRUH�� WKH� %ULWLVK� VWUDWHJLF� GHWHUUHQW� IRUFH� RQ� JHQHUDWHG� DOHUW� LV� DVVXPHG� WR

FRQVLVW�RI�DW�OHDVW�����VXUYLYDEOH�6/%0�ZDUKHDGV�

BBBBBBBBBBB
�� 6HH 5REHUW 1RUULV� $QGUHZ %XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK�

)UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV� RS FLW�� SS� ���²����
�� 6HH 5REHUW 1RUULV� $QGUHZ %XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK�

)UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV� RS FLW�� SS� ���²����
�� 6HH 5REHUW 1RUULV� $QGUHZ %XUURZV� DQG 5LFKDUG )LHOGKRXVH� 1XFOHDU :HDSRQV 'DWDERRN� 9RO� 9� %ULWLVK�

)UHQFK� DQG &KLQHVH 1XFOHDU :HDSRQV� RS FLW�� SS� ���−����


