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,DQ�:DOVK
��-RKQ�3RZHOO��0LFKDHO�/OR\G��%UXFH�0XQGD\�DQG�'DUUHO�%UHZLQ

)DUPHU��&UDQEURRN�:HVWHUQ�$XVWUDOLD

7HO�����������������)D[��������������

:KR� ,DQ�DQG�-RDQ�:DOVK
3URSHUW\� 0HULOGHQ
/RFDWLRQ� 1RUWK�6WLUOLQJV��:HVWHUQ�$XVWUDOLD
$UHD� ������KHFWDUHV
0HDQ�DQQXDO�UDLQIDOO�� ����PP
(QWHUSULVHV�� VKHHS��ZRRO��SULPH�ODPEV���FHUHDO�FURSSLQJ
/DQGIRUP�DQG�VRLOV�� VDOWODQG���IODW�YDOOH\�IORRUV�ZLWK�VDQG�RYHU�JUDYHO�FOD\
$UDEOH�DUHD� JHQWO\�XQGXODWLQJ�ORDPV�ZLWK�VRPH�GRORULWH

7KH�)DUP

-RDQ� DQG� ,� IDUP� ����� KHFWDUHV� LQ� WKH�1RUWK� 6WLUOLQJV� DUHD� RI�:HVWHUQ�$XVWUDOLD�� QHDU� WKH
WRZQ�RI�&UDQEURRN��2XU�IDPLO\�SXUFKDVHG�WKH�RULJLQDO������KHFWDUH�SURSHUW\�LQ������DQG�DW
WKDW� WLPH� ���� KHFWDUHV� ZDV� EXVK�� ZKLOVW� D� IXUWKHU� ���� KHFWDUHV� ZDV� VDOWODQG� ZLWK� WKH
JURXQGZDWHU� PHDVXULQJ� DERXW� ��� GHFLVLHPHQV� SHU� PHWUH� �G6�P��� ,Q� ����� ZH� ERXJKW� DQ
DGMRLQLQJ�SURSHUW\�RQ�KLJKHU�ODQG�ZLWKRXW�DQ\�VDOLQLW\�

:H� QRZ� UXQ� DERXW� ����� HZHV� SOXV� ODPEV� DQG� KRJJHWV�� D� WRWDO� RI� ����� 'U\� 6KHHS
(TXLYDOHQWV� �'6(V���PDLQO\� IRU�ZRRO�� DQG�ZH� VHOO� SULPH� ODPEV��:H� DOVR� FURS� DERXW� ���
KHFWDUHV�LQ�D�URWDWLRQ�RI�RQH�\HDU�DQQXDO�SDVWXUH�DQG�RQH�\HDU�FURS�

7KH�3UREOHP

%DFN� LQ� WKH� ODWH� ����V� DQG� HDUO\� ����V�� DV� PRUH� DQG� PRUH� RI� WKH� RULJLQDO� IDUP� EHFDPH
VDOLQH��ZH� UHDOLVHG� WKDW�ZH� UHDOO\� QHHGHG� WR� WDNH� VRPH� DFWLRQ��6RPH�SXFFLQHOOLD� KDG� EHHQ
SODQWHG� RQ� WKH� VDOWODQG� EXW� ZDV� QRW� JURZLQJ� SDUWLFXODUO\� ZHOO� DQG� WKH� ZDWHU� WDEOHV� ZHUH
FRQWLQXLQJ� WR� ULVH�� LQ�VRPH�FDVHV� WR�ZLWKLQ�����PHWUHV�RI� WKH�VXUIDFH��SXWWLQJ�PRUH� ODQG�DW
ULVN��7KH�VRLO�VWUXFWXUH�ZDV�DOVR�VWDUWLQJ� WR�GHFOLQH��DQG�DVLGH�IURP�WKH� ORVV�RI�SURGXFWLRQ�
ZH�QRWLFHG�WKH�WUHHV�ZHUH�G\LQJ�DQG�QDWLYH�ELUGV�DQG�DQLPDOV�GLVDSSHDULQJ�

%\�WKH�PLG�����V�ZH�ZHUH�UXQQLQJ�QHDUO\������VKHHS��D�WRWDO�RI������'6(V��DQG�FURSSLQJ
���KHFWDUHV��7KH�SUHVVXUH�RQ�WKH�SDVWXUHV�ZDV�LPPHQVH��DQG�ZLWK�PRUH�ODQG�JRLQJ�VDOW\�RXU
DVVHWV�ZHUH�GHFOLQLQJ��WKH�UHPQDQW�EXVK�VXIIHULQJ�DQG�ZH�FRXOG�VHH�WKDW�ZH�ZHUH�EHFRPLQJ
XQSURILWDEOH�DQG�XQVXVWDLQDEOH��:H�UHDOLVHG�ZH�KDG�WR�WXUQ�WKH�VDOLQLW\�SUREOHP�DURXQG�



7KH�%HJLQQLQJ�RI�WKH�:D\�%DFN

,Q������,�UHDG�DERXW�WKH�ZRUN�WKDW�WKH�'HSDUWPHQW�RI�$JULFXOWXUH�ZDV�GRLQJ�ZLWK�VDOWEXVK�
WULDOLQJ� GLIIHUHQW� YDULHWLHV�� HVWDEOLVKPHQW� WHFKQLTXHV� DQG� JUD]LQJ�PDQDJHPHQW�� ,W� VRXQGHG
H[FLWLQJ�VR�,�UDQJ�WKH�DXWKRU��&OLYH�0DOFROP��WR�ILQG�RXW�PRUH�

,QLWLDOO\�&OLYH�ZDV�FDXWLRXV��DV�PRVW�RI�WKH�ZRUN�KDG�EHHQ�GRQH�IXUWKHU�QRUWK�LQ�WKH�ZDUPHU
DUHDV� RI� WKH�:HVWHUQ� $XVWUDOLDQ� ZKHDWEHOW�� DQG� KH� WKRXJKW� LW� PLJKW� EH� WRR� FROG� DQG� ZHW
GRZQ�KHUH��+RZHYHU�KH�DJUHHG�WR�FRPH�DQG�WDON�ZLWK�XV�

*HWWLQJ�6WDUWHG

7KH�ORFDO�1RUWK�6WLUOLQJV�/DQG�&RQVHUYDWLRQ�'LVWULFW�&RPPLWWHH��/&'&��DJUHHG�WR�D�GLUHFW
VHHGLQJ�WULDO�RI�YDULRXV�VDOWEXVK�VSHFLHV�VXJJHVWHG�E\�&OLYH��LQFOXGLQJ�$WULSOH[�DPQLFROD��$�
QXPPXODULD��$��VHPLEDFFDWD��$�� OHQWLIRUPLV�DQG�0DLUHDQD�EUHYLIROLD��(YHQWXDOO\�VL[�RI�XV
FROOHFWLYHO\�ERXJKW�D�GLUHFW�VHHGLQJ�PDFKLQH�WR�VRZ�VDOWEXVK�RQ�RXU�SURSHUWLHV��,QLWLDOO\��ZH
GLGQ
W� VHH� DQ\� QHHG� IRU� GUDLQV�� EHFDXVH� ZH� EHOLHYHG� WKH� VDOWEXVK� ZRXOG� WDNH� FDUH� RI� WKH
ZDWHU�� +RZHYHU� ZLWK� WKH� PRXQGLQJ� LQ� WKH� GLUHFW� VHHGLQJ� SURFHVV� ZH� FRXOG� VHH� SRQGLQJ
RFFXUULQJ��VR�ZH�LQVWDOOHG�
:
�GUDLQV�WR�PDQDJH�WKH�VXUIDFH�ZDWHU�

7KH�VDOWEXVK�GLG�HYHQWXDOO\�ORZHU�WKH�ZDWHU�WDEOH�IURP�����PHWUHV�WR�DERXW���PHWUHV�LQ�VRPH
SODFHV�� ZKLFK� RI� FRXUVH� KDV� DOORZHG� EHWWHU� JURZWK� RI� WKH� FORYHUV� DQG� JUDVVHV�� :H� KDG
SODQWHG�EDODQVD�FORYHU�EDFN�LQ�WKH�HDUO\�����V�DQG�WKH�VDOWEXVK�UHDOO\�KHOSHG�WKDW�DORQJ�

7KH�VDOWEXVK�SDGGRFNV�QRZ�SURYLGH�JRRG�IHHG�GXULQJ�DXWXPQ�ZKHQ�LW�LV�VFDUFH��DQG�PDNH�D
VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�WRWDO�IHHG�RQ�WKH�IDUP��/LNH�PRVW�IDUPHUV��ZH�QRZ�FURS�D�ORW
PRUH� DQG� UXQ� D� IHZ� OHVV� VKHHS�� EXW� WKRVH� VKHHS� DUH� FRQFHQWUDWHG� RQ� D� VPDOOHU� DUHD� WKDQ
EHIRUH��WKDQNV�WR�WKH�H[WUD�SURGXFWLRQ�IURP�WKH�����KHFWDUHV�RI�UHYHJHWDWHG�VDOWODQG�

:KDW�ZH�KDYH�$FKLHYHG

6HYHQWHHQ�\HDUV�GRZQ�WKH�WUDFN�WKH�ZDWHU�WDEOH�LV�VLJQLILFDQWO\�ORZHU�DQG�ZH�DUH�SORXJKLQJ
RXW�VRPH�RI�WKH�ROGHU�VFUDJJO\�VWDQGV�RI�VDOWEXVK�DQG�SODQWLQJ�FHUHDO�FURSV��/DVW�\HDU�RQH�RI
WKHVH�\LHOGHG�����WRQQHV�SHU�KHFWDUH��VRPHWKLQJ�WKDW�ZRXOG�KDYH�EHHQ�LPSRVVLEOH�EHIRUH��:H
DUH�DOVR�UH�VRZLQJ�VRPH�RI� WKH�ROGHU�VDOWEXVK�DUHDV�ZLWK�PRUH�VDOWEXVK��ZKLOVW�VRPH�DUHDV
QHDU�WKH�VKHDULQJ�VKHG�KDYH�EHHQ�UHDOO\�KDPPHUHG�DQG�QHHG�UHQRYDWLRQ�

$V�RXU�V\VWHP�KDV�HYROYHG��ZH�KDYH�JRQH�DZD\� IURP�EORFN�SODQWLQJV�RI� VDOWEXVK� WR�DOOH\
DUUDQJHPHQWV�� DOORZLQJ�YHKLFOH� DFFHVV� IRU� WRS� GUHVVLQJ� DQG�PXVWHULQJ��7KHUH�PD\� DOVR� EH
RSSRUWXQLWLHV� WR�H[WHQG� WKLV� IXUWKHU� WR�DOORZ�VHHGLQJ�PDFKLQHU\�EHWZHHQ� WKH� URZV� LQ�VRPH
SDUWV�RI�WKH�IDUP�

-RDQ�DQG�,�ZHUH�DOVR�FRQFHUQHG�DW�WKH�ORVV�RI�ELRGLYHUVLW\�GXH�WR�WKH�VDOW��VR�ZH�KDYH�IHQFHG
RII�WKH�QDWXUDO�EXVK�DQG�GLUHFW�VHHGHG�QDWLYH�WUHHV�DQG�VKUXEV�WR�LPSURYH�LW��7KH�UHYHJHWDWLRQ
RI�WKH�VDOWODQG�DQG�PDQDJHPHQW�RI�WKH�VFUXE�KDV�PHDQW�OHVV�ZLQG�HURVLRQ��SURWHFWLRQ�IRU�WKH
VKHHS�IURP�FROG�ZLQWHU�ZLQGV�DQG�WKH�UHWXUQ�RI�QDWLYH�DQLPDOV�



/RRNLQJ�$KHDG

:H�NQHZ� OLWWOH�DERXW� VDOWODQG�PDQDJHPHQW�ZKHQ�ZH�VWDUWHG�DQG�ZH�KDYH� OHDUQHG�D� ORW�E\
WULDO�DQG�HUURU���DQG�WKHUH�ZHUH�D�IHZ�HUURUV��6WDUWLQJ�DJDLQ�QRZ�ZH�ZRXOG�KDYH�PXFK�PRUH
LQIRUPDWLRQ�WR�JXLGH�XV��EXW�WKHUH�LV�VWLOO�D�QHHG�IRU�PRUH�UHVHDUFK�WR�GHYHORS�EHWWHU�V\VWHPV�

7KH�ZRRO�LQGXVWU\�ZHQW�WKURXJK�D�WU\LQJ�WLPH�LQ�WKH�����V��EXW�KDYLQJ�WKH�VDOWODQG�SDVWXUHV
WR� UXQ� WKH� VKHHS� RQ� KDV� HQDEOHG� XV� WR� LQFUHDVH� WKH� FURSSLQJ� DQG� VWLOO� NHHS� D� JRRG� VKHHS
IORFN�� ,W� DOVR� KHOSHG� XV� WR�PDQDJH�ZRRO� TXDOLW\� E\� KDYLQJ� D� EHWWHU� VXSSO\� RI� IHHG� LQ� WKH
DXWXPQ�

$V� D� VLGHOLQH�� ZH� DUH� QRZ� GHYHORSLQJ� VSHFLILF� DUHDV� RI� VDOWODQG� IRU� FRPPHUFLDO� VHHG
SURGXFWLRQ�� QRW� RQO\� IRU� VDOWEXVK�� EXW� DOVR� IRU� RWKHU� QDWLYH� WUHHV� DQG� VKUXEV�� ,� DP� RQ� WKH
FRPPLWWHH� RI� WKH� 6DOWODQG� 3DVWXUHV� $VVRFLDWLRQ� �63$��� WKDW� LV� GHYHORSLQJ� D� SODQ� WR
UHYHJHWDWH���PLOOLRQ�KHFWDUHV�RI�VDOWODQG�LQ�WKH�:HVWHUQ�$XVWUDOLDQ�ZKHDWEHOW��7KLV�SURMHFW�
NQRZQ�DV��038/6!��ZLOO�QHHG�ODUJH�TXDQWLWLHV�RI�VHHG�DQG�WKH�LQYROYHPHQW�RI�PDQ\�RWKHU
IDUPHUV�

:H� DOVR� VHH� WKH� SRVVLELOLW\� RI� VDOWEXVK� ODPE� DV� DQ� HQYLURQPHQWDOO\� IULHQGO\�� FOHDQ� JUHHQ
SURGXFW� WKDW� FRXOG� ILQG� D� QLFKH� PDUNHW�� DQG� ZH� DUH� ZRUNLQJ� ZLWK� D� FRQVXOWDQW� WR� KHOS
GHYHORS�WKLV��2YHUDOO��ZH�EHOLHYH�WKHUH�LV�DQ�LPSRUWDQW�IXWXUH�IRU�VDOWODQG�DQG�ZH�KRSH�WKDW
PRUH�IDUPHUV�ZLOO�VHH�LW�DV�DQ�DVVHW�



7DEOH�����:RRO�HQWHUSULVH�JURVV�PDUJLQ�EHIRUH�VDOWODQG�V\VWHP�RQ�¦0HULOGHQ§�������
���3RZHOO��/OR\G��0XQGD\�	�%UHZLQ�������

(QWHUSULVH�'HWDLOV

1R��HZHV �����

1R��ZHDQHUV�KRJJHWV �����

1R��ZHWKHUV�UDPV �����

7RWDO�'6(V �����

$YHUDJH�ZRRO�FXW���KHDG��NJ� ���

7RWDO�ZRRO�FOLS��NJ� ������

7RWDO�VKHHS�JUD]HG�KD��������ZLQWHU�JUD]HG�KD��DV����KD�LV�FURSSHG� ���

*UD]HG�DUHD�VDOLQLVHG��KD� ���

,QFRPH

:RRO�VDOHV���� �������

6XUSOXV�VKHHS�VDOHV���� ������

7RWDO�,QFRPH�$���� �������

9DULDEOH�FRVWV

6KHDULQJ��LQFOXGLQJ�FRQWUDFW�ODERXU� ������

&UXWFKLQJ��LQFOXGLQJ�FRQWUDFW�ODERXU� ,QFOXGHG�DERYH

-HWWLQJ�� GUHQFKLQJ�� GLSSLQJ�� YDFFLQDWLQJ�� ODPE� PDUNLQJ� �LQFOXGLQJ
FRQWUDFW�ODERXU�

�����

2ZQHU�ODERXU�FRVWV��EDVHG�RQ���GD\�\U��IRU�DERYH�DFWLYLWLHV�DQG�IRU
IHHGLQJ�VKHHS��PRYLQJ�VKHHS��FKHFNLQJ�ZDWHUV��HWF

������

:RRO�DQG�VWRFN�VHOOLQJ�FRVWV��FDUWDJH��FRPPLVVLRQ� �����

)HUWLOLVHU ������

5HSDLUV�DQG�PDLQWHQDQFH�WR�IHQFHV��ZDWHULQJ�SRLQWV �����

7RWDO�9DULDEOH�&RVWV�%���� ������

3XUFKDVHV

5DPV���� �����

5HSODFHPHQW�HZHV�ZHWKHUV

)RGGHU���� �����

7RWDO�SXUFKDVHV�&���� �����

*URVV�0DUJLQ��$�%�&����� �������

*URVV�0DUJLQ�GVH �����

*URVV�0DUJLQ��KD�*UD]HG ������

:RRO�4XDOLW\ '6(� JUD]LQJ� GD\V�\HDU

RQ�VDOWODQG

a���

0LFURQ�X �� &RQGLWLRQ�6FRUH

9HJHWDEOH�PDWWHU�� �� $W�ZHDQLQJ��NJ� ��

6FKO�'U\�\LHOG�� �� $W�MRLQLQJ��NJ� �����

/HQJWK�VWUHQJWK�PP�1P Q�D $W�VDOH��NJ� �����



7DEOH�����:RRO�HQWHUSULVH�JURVV�PDUJLQ�DIWHU�VDOWODQG�V\VWHP�RQ�¦0HULOGHQ§�������
���3RZHOO��/OR\G��0XQGD\�	�%UHZLQ�������

(QWHUSULVH�'HWDLOV

1R��HZHV �����

1R��ZHDQHUV�KRJJHWV �����

1R��ZHWKHUV�UDPV ��

7RWDO�'6(V �����

$YHUDJH�ZRRO�FXW���KHDG��NJ� ���

7RWDO�ZRRO�FOLS��NJ� ������

7RWDO�VKHHS�JUD]HG�KD��������ZLQWHU�JUD]HG�KD��DV�����KD�LV�FURSSHG� �����

*UD]HG�DUHD�VDOLQLVHG��KD� ���

$UHD�XQGHU�VDOWODQG�V\VWHP�¤�VRZQ�VDOW�WROHUDQW�SDVWXUHV��KD� ���

,QFRPH

:RRO�VDOHV���� ������

6XUSOXV�VKHHS�VDOHV���� ������

7RWDO�,QFRPH�$���� �������

9DULDEOH�FRVWV

6KHDULQJ��LQFOXGLQJ�FRQWUDFW�ODERXU� ������

&UXWFKLQJ��LQFOXGLQJ�FRQWUDFW�ODERXU� �����

-HWWLQJ�� GUHQFKLQJ�� GLSSLQJ�� YDFFLQDWLQJ�� ODPE� PDUNLQJ� �LQFOXGLQJ
FRQWUDFW�ODERXU�

�����

2ZQHU�ODERXU�FRVWV��EDVHG�RQ���GD\�\U��IRU�DERYH�DFWLYLWLHV�DQG�IRU
IHHGLQJ�VKHHS��PRYLQJ�VKHHS��FKHFNLQJ�ZDWHUV��HWF

������

:RRO�DQG�VWRFN�VHOOLQJ�FRVWV��FDUWDJH��FRPPLVVLRQ� ������

)HUWLOLVHU �����

5HSDLUV�DQG�PDLQWHQDQFH�WR�IHQFHV��ZDWHULQJ�SRLQWV �����

7RWDO�9DULDEOH�&RVWV�%���� ������

3XUFKDVHV

5DPV���� �����

5HSODFHPHQW�HZHV�ZHWKHUV

)RGGHU���� �����

7RWDO�SXUFKDVHV�&���� ������

*URVV�0DUJLQ��$�%�&����� ������

*URVV�0DUJLQ�GVH �����

*URVV�0DUJLQ��KD�*UD]HG �����

:RRO�4XDOLW\ '6(� JUD]LQJ� GD\V�\HDU

RQ�VDOWODQG

0LFURQ�X ���� &RQGLWLRQ�6FRUH

9HJHWDEOH�PDWWHU�� �� $W�ZHDQLQJ��NJ� ��

6FKO�'U\�\LHOG�� �� $W�MRLQLQJ��NJ� ��

/HQJWK�VWUHQJWK�PP�1P ����������� $W�VDOH��NJ� �����

5HIHUHQFHV

3RZHOO��-���/OR\G��0���0XQGD\��%���%UHZLQ��'����������¨&RQVROLGDWHG�5HSRUW��&DVH�6WXGLHV�¤
6XVWDLQDEOH�*UD]LQJ�IRU�6DOLQH�/DQG©��2SWLPDO�,&0��6WRULHV�S�������3URGXFHUV�S���
���


