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)25(:25'7KH�DQQXDO�%DOWLF�$QLPDO�%UHHGLQJ�&RQIHUHQFH�VWDUWV�LWV�WKLUG�URXQG��:LWKLQ�VHYHQ�\HDUV��LQ�FORVH�FR�RSHUDWLRQ��WKH�WKUHH�%DOWLF�6WDWHV�KDYH�EHHQ�IRFXVLQJ�RQ� ILQGLQJ�VROXWLRQV� WR�VHYHUDO�EUHHGLQJ�SUREOHPV�RI� IDUP�DQLPDOV��:H�DUH�GHOLJKWHG� WR� VHH� DQ� LQFUHDVLQJ� QXPEHU� RI� \RXQJ� GHOHJDWHV� DWWHQGLQJ� WKH�&RQIHUHQFH� DORQJ� ZLWK� WKHLU� VHQLRU� FROOHDJXHV�� ,QWHUQDWLRQDO� FR�RSHUDWLRQ�KDV� EHFRPH� UHPDUNDEO\� FORVHU�� SDUWLFXODUO\� LQ� WKH� ILHOG� RI� FRQVHUYDWLRQ� RI�GLYHUVLW\�RI�IDUP�DQLPDO�JHQHWLF�UHVRXUFHV��6WXGLHV�RQ�WKH�JHQHWLF�VLPLODULW\�DQG�GLYHUVLW\�RI�HQGDQJHUHG�EUHHGV�DUH�ILQDQFLDOO\�VXSSRUWHG�E\�WKH�1RUGLF�FRXQWULHV��5HJDUGLQJ� YHWHULQDU\�PHGLFLQH�� WKH� FXUUHQW� VLWXDWLRQ� LV� UDWKHU� FRPSOLFDWHG�ZRUOGZLGH�� HVSHFLDOO\� LQ� (XURSH�� 7KH� RXWEXUVWV� RI� IRRW�DQG�PRXWK� GLVHDVHDQG� FDVHV� RI� %6(� KDYH� VWURQJO\� DIIHFWHG� WKH� H[FKDQJLQJ� RI� EUHHGLQJ�PDWHULDO��,PSRUWDWLRQ�RI�OLYH�DQLPDOV�KDV�SUDFWLFDOO\�FHDVHG��7KHUH�LV�RQO\�D�FKDQFH�WR�H[FKDQJH�VHPHQ�DQG�HPEU\RV�EHWZHHQ�D�IHZ�FRXQWULHV� IURP�WLPH�WR� WLPH�� ,PSRUW� RI� EUHHGLQJ�PDWHULDO� LV� RI� YLWDO� LPSRUWDQFH� IRU� HDFK�RI� WKH�%DOWLF�FRXQWULHV��WKXV�ZH�KRSH�WKH�VHULRXV�GLVHDVHV�ZLOO�EH�HUDGLFDWHG�DQG�ZH�FDQ� SURFHHG� ZLWK� LQWHQVLYH� EUHHGLQJ� ZRUN� WR� HQKDQFH� WKH� UHSURGXFWLYH�SHUIRUPDQFH�RI�IDUP�DQLPDOV��7KH� SUHVHQW� &RQIHUHQFH� LV� GHGLFDWHG� WR� WKH� FHOHEUDWLRQ� RI� WKH� ��WKDQQLYHUVDU\�RI�WKH�(VWRQLDQ�$JULFXOWXUDO�8QLYHUVLW\�WKLV�\HDU��:H�DUH�SURXG�RI� WKH� FRQVLVWHQW� GHYHORSPHQW� RI� DFDGHPLF� HGXFDWLRQDO� DQG� UHVHDUFK�DFWLYLWLHV��,�ZLVK�JUHDW�VXFFHVV�WR�DOO�P\�FROOHDJXHV��,�DP�YHU\�JUDWHIXO�WR�WKH�NLQG�VXSSRUWHUV�RI�WKH�&RQIHUHQFH�
,QVWLWXWH�RI�$QLPDO�6FLHQFH�RI�(VWRQLDQ�$JULFXOWXUDO�8QLYHUVLW\(VWRQLDQ�$QLPDO�%UHHGLQJ�,QVSHFWRUDWH(VWRQLDQ�$QLPDO�%UHHGLQJ�$VVRFLDWLRQ�
3URI��2OHY�6DYHOL&KDLUPDQ�RI�WKH�2UJDQL]LQJ�&RPPLWWHH�
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5(9,(:'DUEXWDV��-���.��6DLNHYLþLXV$QLPDO�%UHHGLQJ�'HYHORSPHQW�LQ�/LWKXDQLD �*ULJDOLÌQDLW¡��,���-��0DOHYLþLÌW¡��,��0LFHLNLHQ¡��+�9LLQDODVV��=�*ULVOLV��(�6ORWD��-�.DQWDQHQ��(��(\WKRUVGRWWLU��,��2OVDNHU��/�(��+ROP��%�'DQHOO��(��)LPODQG%LRGLYHUVLW\�6WXGLHV�RI�1RUGLF�%DOWLF�'RPHVWLF�$QLPDO�*HQHWLF�5HVRXUFHV��$Q*5� ��*ULVOLV��=���,��*ULQEHUJD��'��5XQJXOLV0DQDJHPHQW�RI�'RPHVWLF�$QLPDO�*HQHWLF�5HVRXUFHV�LQ�/DWYLD ��3LLUVDOX��0��'HYHORSPHQW�7HQGHQFLHV�RI�$QLPDO�5HDULQJ�LQ�(VWRQLD ��5XQJXOLV� '�7KH�6LWXDWLRQ�LQ�$QLPDO�%UHHGLQJ�LQ�/DWYLD ��5lWVHS� 0�(LQI�KUXQJ�HLQHV�2UJDQLVLHUWHQ�6FKZHLQH]XFKWSURJUDPPV�LQ�(VWODQG ��&$77/(%XOLWNR��7���2��6DYHOL��7��.DDUW%RG\� &RQIRUPDWLRQ� DQG� 0LON� 3URGXFWLYLW\� RI� (VWRQLDQ� +ROVWHLQ�+HUGERRN�&RZV ��)LUN��5���(��6WDPHU��:��-XQJH��DQG�-��.ULHWHU$SSOLFDWLRQ�RI�)X]]\�/RJLF�IRU�2HVWUXV�'HWHFWLRQ�LQ�'DLU\�&RZV ��-XãNLHQ¡��9�*HQHWLF� $QDO\VLV� DQG� 0LON� 3URGXFWLRQ� RI� /LWKXDQLDQ� $ERULJLQDO�&DWWOH ��.DODPHHV��.���2�6DYHOL��7�.DDUW(IIHFW� RI� &KDQJHV� LQ� )HHG�5DWLRQ� RQ�0LON� 3URGXFWLYLW\� RI� (VWRQLDQ�1DWLYH�&RZV ��.LLPDQ��+���7��.DDUW$ERXW�0HWKRGV�5HGXFLQJ�6RPDWLF�&HOO�&RXQW�LQ�0LON ��.XUHRMD��$���7��.DDUW,QWHUDFWLRQ� %HWZHHQ� *HQRW\SH� DQG� )HHGLQJ�NHHSLQJ� &RQGLWLRQV� RI�(VWRQLDQ�5HG�&RZV ��
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2UJPHWV��(��5HODWLRQVKLSV� %HWZHHQ� (VWLPDWHG� %UHHGLQJ� 9DOXH� RI� 0LON�3HUIRUPDQFH�DQG�7\SH�7UDLWV�RI�(VWRQLDQ�5HG�&DWWOH ��3DGULN� 3�6SHUP�0RUSKRORJ\� LQ� (VWRQLDQ� +ROVWHLQ� %XOOV� RI� 9DULRXV� $JH� DQG�*UDGH�RI�+ROVWHLQ�*HQHV ��3DXUD��/���'��.DLULVD��'��-RQNXV$QDO\VLV� RI�)DFWRUV�(IIHFWV� LQ�/DWYLDQ�%URZQ�RI�'LIIHUHQW�/DFWDWLRQ�IRU�6RPDWLF�&HOO�&RXQW ��3lUQD��(�*HQHWLF�5HVSRQVH�LQ�,QGLYLGXDO�7UDLWV�DQG�7KHLU�(FRQRPLF�9DOXH ��6DYHOL��2���+��3XON0LON�3URGXFWLYLW\�RI�'XWFK�+ROVWHLQ�&RZV�LQ�(VWRQLD ��6DYHOL��2�5HODWLRQVKLS�%HWZHHQ�*HVWDWLRQ�/HQJWK�DQG�*HQHWLF�2ULJLQ�RI�&RZ ��6WUDXWPDQLV��'�0LONDELOLW\�DQG�7HPSHUDPHQW�LQ�/DWYLDQ�'DLU\�%UHHG ��6XXUPDD��$���3��-lUY��7��.DDUW2Q�&XOOLQJ�RI�'DLU\�+HUG�DQG�5DLVLQJ�RI�5HSODFHPHQW�&DWWOH ��äDNDV��$����9��-XR]DLWLHQ¡��6��-DSHUWDV$QDO\VLV�RQ�&RZ�0LON�3URGXFWLRQ�DQG�4XDOLW\�$FFRUGLQJ�WR�6RPDWLF�&HOOV�FRXQW�LQ�%ODFN�DQG�:KLWH�&DWWOH�+HUG ���6:,1(.OLPLHQ¡��$���5��.OLPDV7KH�/HDQQHVV�RI�3LJV�5DLVHG�LQ�/LWKXDQLD ���3RYLODXVNDV��,���'��5LELNDXVNLHQ¡��9��'åLDXJ\V/HDQQHV�RI�/LWKXDQLDQ�:KLWH�3LJV�%HORQJLQJ� WR�'LIIHUHQW�/LQHV�DQG�)DPLOLHV ���5D]PDLW¡��9�&RUUHODWLRQ�%HWZHHQ�3HUIRUPDQFH�RI�3XUHEUHG�DQG�&URVVEUHG�3URJHQ\�RI�,GHQWLDO�/LWKXDQLDQ�$ERULJLQDO�6RZV ���5HPHLNLHQH��-���9��-XR]DLWLHQH(VWLPDWLRQ� RI� *HQHWLF� SDUDPHWHUV� IRU� /LWKXDQLDQ�:KLWH� SLJV� E\� WKH�XVLQJ�GLIIHUHQW�PRGHOV ���5LELNDXVNLHQ¡��'���9��'åLDXJ\V��$��.OLPLHQ¡%RG\�'HYHORSPHQW�RI�&URVVEUHG�3LJV�RI�'LIIHUHQW�%UHHGV ���6FKXO]H��9���5��5|KH��DQG�(��.DOP2SWLPL]DWLRQ�RI�)HHG�,QWDNH�DQG�*URZWK�3HUIRUPDQFH�LQ�3LJV ���
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6RPHODU��(���$��7lQDYRWV��2��6DYHOL�0HDW�4XDOLW\�5HVHDUFK�RI�3XUH� DQG�&URVVEUHG�3LJV�LQ�(VWRQLD ���7lQDYRWV��$���7��.DDUW��2��6DYHOL)DFWRUV�$IIHFWLQJ�0HDW�7UDLWV�DQG�)HUWLOLW\�RI�3LJV�LQ�(VWRQLD ���+256(6��328/75<��6+((3��*2$76��)85�$1,0$/6�$1'�%((6%HLNPDQH��/���-��1XGLHQV&RUUHODWLRQ�5HODWLRQVKLS�RI�+DWFKLQJ�(JJV�RI�/D\HUV ���-DQXVKRQLV��6�+HWHURVLV�LQ�WKH�/LQHV�RI�6SHFLDOLVHG�(JJ�/D\HUV ���-XRGND��5���$��%HQHGLNWDYLþLÌW¡�.LãNLHQ¡6HOHFWLRQ� RI� WKH� ,QLWLDO� /LQHV� RI� WKH� /RKPDQQ�:KLWH� /6/� &URVV� LQ�)RXU�*HQHUDWLRQV ���-XUDV��5���5��âYHLVWLHQ¡��%��%RYHLQLHQ¡�%ORRG� *URXS� DQG� 3URWHLQ� 3RO\PRUSKLVP� *HQH� )UHTXHQFLHV� )RU� WKH�/DUJH�7\SH�äHPDLWXNDL�DQG�2WKHU�+RUVH�%UHHGV ���0DFLMDXVNLHQ¡��9�'HYHORSPHQW�RI�1RQLQEUHG�/LQHV�RI�WKH�äHPDLWXNDL�+RUVH�%UHHG ���1}PPLVWR��,�7KH�5DFLDO�([WHUQDO�)HDWXUHV�DQG�+RQH\�3URGXFWLRQ�RI�%HHV ���3HWHUVRQ��+���+��7DPVDOX�&KDQJHV�LQ�0HDVXUHV�RI�WKH�(VWRQLDQ�1DWLYH�+RUVH ���3LLUVDOX��3���$��.RRUHP&DUFDVV� 7UDLWV�� &DUFDVV� &RPSRVLWLRQ� DQG� )DWW\� $FLG� &RQWHQW� RI� WKH�(VWRQLDQ�/RFDO�%UHHG�RI�*RDW ���6SUX]V��-��6FLHQWLILF�6XEVWDQWLRQ�RI�*RDW�0LONLQJ�7HUPV ���âYHLVWLHQ¡��5�0LON� <LHOG� RI� 0DUHV� DQG� *URZWK� RI� )RDOV� LQ� WKH� /DUJH�W\SH�äHPDLWXNDL�%UHHG ���=DSDVQLNLHQ¡� %�7KH�,QIOXHQFH�RI�6HDVRQ�DQG�)UHTXHQF\�RI�/DPELQJ�RQ�)HUWLOLW\�DQG�3URJHQ\�:HLJKW�RI�/LWKXDQLDQ�/RFDO�&RDUVHZRROHG�6KHHS ���5(9,(:(56 ���
)25�127(6 ���
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$1,0$/�%5((',1*�'(9(/230(17�,1�/,7+8$1,$-��'DUEXWDV����.��6DLNHYLþLXV������/LWKXDQLDQ�,QVWLWXWH�RI�$QLPDO�6FLHQFH����7KH�6WDWH�/LYHVWRFN�%UHHGLQJ�6XSHUYLVLRQ�6HUYLFH�DW�WKH�0LQLVWU\�RI�$JULFXOWXUH
,QWURGXFWLRQ

$QLPDO�KXVEDQGU\��LQFOXGLQJ�EUHHGLQJ�RI�FDWWOH��SLJV��KRUVHV��VKHHS��JRDWV�DQG�
RWKHU� DQLPDO� VSHFLHV� DV� ZHOO� DV� SRXOWU\�� LV� WKH� PDLQ� EUDQFK� RI� DJULFXOWXUH� LQ�
/LWKXDQLD�� 7KH� GHYHORSPHQW� RI� DQLPDO� EUHHGLQJ� KDV� EHHQ� WKH� PRVW� LPSRUWDQW�
GLUHFWLRQ�LQ�WKH�/LWKXDQLDQ�DQLPDO�KXVEDQGU\�IRU�D�ORQJ�WLPH�x ,Q�������0LON�UHFRUGLQJ�VRFLHWLHV�ZHUH�HVWDEOLVKHG�x ,Q�������7KH�1DWLYH�&DWWOH�,PSURYHPHQW�6RFLHW\�DQG�/LWKXDQLDQ�5HG�&DWWOH�
%UHHGHUV¶�6RFLHW\�ZHUH�HVWDEOLVKHG�x ,Q�������WKH�ILUVW�$�,�� VWDWLRQV�ZHUH�IRXQGHG�x ,Q� ������*HQHUDO� DQLPDO� EUHHGLQJ� V\VWHP� IRU� GLIIHUHQW DQLPDO� VSHFLHV� ZDV�
HVWDEOLVKHG�x ,Q�������0LON�UHFRUGLQJ�V\VWHP�ZDV�UHYLYHG�x ,Q�������&RPSXWLQJ�DQG�LQIRUPDWLRQ�V\VWHP�RI�FDWWOH�VHOHFWLRQ�ZDV�IRXQGHG��
DQG�VLQFH�������DOO�GDLU\�FDWWOH�SHUIRUPDQFH�DQG�KHUG�ERRN�UHJLVWUDWLRQV�DUH�VWRUHG�
DW�WKH�$QLPDO�%UHHGLQJ�,QIRUPDWLRQ�&HQWUH�x 6LQFH� ������ DOO� SLJ� SHUIRUPDQFH� WHVWLQJ� GDWD� DUH� SURFHVVHG� DW� WKH� $QLPDO�
%UHHGLQJ�,QIRUPDWLRQ�&HQWUH�x 6LQFH�������SULYDWH�DQLPDO�EUHHGHUV¶�DVVRFLDWLRQV�ZHUH�UH�HVWDEOLVKHG�LQVWHDG�
RI�$QLPDO�%UHHGLQJ�&RXQFLOV�IRU�GLIIHUHQW�DQLPDO�EUHHGV�x ,Q� ����� 7KH� 6WDWH� 3LJ� %UHHGLQJ� 6WDWLRQ� ZLWK� �� UHJLRQDO� GHSDUWPHQWV� ZDV�
IRXQGHG�x ,Q�������7KH�/LYHVWRFN�%UHHGLQJ�/DZ�RI�WKH�5HSXEOLF�RI�/LWKXDQLD�ZLWK�LWV�
QHZ�HGLWLRQ�LQ������ZDV�DGRSWHG�x ,Q� ������7KH�6WDWH�/LYHVWRFN�%UHHGLQJ�6XSHUYLVLRQ�6HUYLFH� �,QVSHFWLRQ�� DW�
WKH�0LQLVWU\�RI�$JULFXOWXUH�ZDV�HVWDEOLVKHG�LQVWHDG�RI�7KH�'HSDUWPHQW�RI�$QLPDO�
%UHHGLQJ��

7KH�$QLPDO�%UHHGLQJ�6\VWHP�LQ�/LWKXDQLD�FRPSULVHV�x DQLPDO�EUHHGHUV�x HQWHUSULVHV�GRLQJ�VHUYLFH�LQ�DQLPDO�EUHHGLQJ�x WKH� UHFRJQLVHG� DQLPDO� EUHHGLQJ� LQVWLWXWLRQV� DQG� RWKHU� DQLPDO� EUHHGHUV¶�
DVVRFLDWLRQV�XQGHU�FR�RUGLQDWLRQ�RI�7KH�&KDPEHU�RI�$JULFXOWXUH�x WKH� 6WDWH� /LYHVWRFN� %UHHGLQJ� 6XSHUYLVLRQ� 6HUYLFH� DW� WKH� 0LQLVWU\� RI�
$JULFXOWXUH�

7KH� 6WDWH� /LYHVWRFN� %UHHGLQJ� 6XSHUYLVLRQ� 6HUYLFH� DW� WKH� 0LQLVWU\� RI�
$JULFXOWXUH�LV UHVSRQVLEOH�IRU�WKH�FRQWURO�RI�WKH�/LYHVWRFN�%UHHGLQJ�/DZ�DQG�RWKHU�
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OHJDO�GRFXPHQWV�DSSOLFDEOH�WR�DQLPDO�EUHHGLQJ��7KH�FRQWURO�RI�LPSOHPHQWDWLRQ�RI�
WKH� DQLPDO� EUHHGLQJ� SURJUDPPHV�� DQG� WKH� RSWLPDO� GLVWULEXWLRQ� DQG� XVH� RI�
JRYHUQPHQW�IXQGV�WR�HQVXUH�WKH�LPSURYHPHQW�RI�DOO�DQLPDO�EUHHGV�DQG�LQFUHDVH�RI�
DQLPDO� SURGXFWLRQ� LV� DOVR� XQGHU� FRQWURO� RI� 7KH� 6WDWH� /LYHVWRFN� %UHHGLQJ�
6XSHUYLVLRQ�6HUYLFH��7KH�6XSHUYLVLRQ�6HUYLFH�KDV�D�VWDII�LQ�WKH�FHQWUDO�RIILFH�DQG�
DQLPDO�EUHHGLQJ� LQVSHFWRUV� LQ�HDFK�RI� WKH����GLVWULFWV��7KH� VWDWH�FRQWURO� DQG�FR�
RUGLQDWLRQ� DV� ZHOO� DV� ILQDQFLDO� VXSSRUW� LV� RI� JUHDWH� LPSRUWDQFH� LQ� WKH� DQLPDO�
EUHHGLQJ� V\VWHP� XQWLO� WKH� DQLPDO� EUHHGHUV¶� DVVRFLDWLRQV� EHFRPH� VWURQJHU�
ILQDQFLDOO\��

'DLU\�FDWWOH�EUHHGLQJ��'DLU\�IDUPLQJ�LV�WKH�PRVW�LPSRUWDQW�HQWHUSULVH�WR�DQLPDO�
EUHHGHUV�DV�LW�JLYHV�RYHU����SHU�FHQW�RI�WRWDO�LQFRPH�LQ�DQLPDO�KXVEDQGU\��$W�WKH�
EHJLQQLQJ� RI� ������ WKHUH� ZHUH� ������� FDWWOH� KHDG� LQ� WKH� FRXQWU\�� RI� ZKLFK�
��������ZHUH�PLONLQJ�FRZV�LQ�WKH�FRXQWU\��&XUUHQWO\�WKH�KHUG�VL]H�LV�YHU\�VPDOO��
RQ�WKH DYHUDJH���PLONLQJ�FRZV��������RI�DOO�FRZV�DUH�NHSW�LQ���WR���FRZV�KHUGV��
������� LQ�WKH�KHUGV�RI���WR���FRZV�������� LQ�WKH�KHUGV�RI���WR����FRZV�DQG�������
� LQ�WKH�KHUGV�RI�RYHU����FRZV��

7ZR�PDMRU� FDWWOH� EUHHGV�PDLQWDLQHG� LQ� /LWKXDQLD� DUH� /LWKXDQLDQ� %ODFN�DQG�
:KLWH�DQG�/LWKXDQLDQ�5HG�&DWWOH�DFFRXQWLQJ�IRU����DQG����SHU�FHQW�RI�DOO�FDWWOH��
UHVSHFWLYHO\��7KH� LPSRUWHG� FDWWOH� RI�*HUPDQ��'DQLVK��6ZHGLVK�+ROVWHLQ��'DQLVK�
5HG�� $QJOHU�� *HUPDQ� DQG� 6ZHGLVK� 5HG�DQG�:KLWH�� )LQQLVK� $\UVKLUH� DQG� RWKHU�
GDLU\�EUHHGV� WDNH� WKH� UHPDLQLQJ���SHU�FHQW�RI� WKH� WRWDO�GDLU\�FDWWOH�SRSXODWLRQ� LQ�
/LWKXDQLD�

'DLU\�SURGXFWLRQ�RI�PLON�UHFRUGHG�FRZV�LV�SUHVHQWHG�LQ�7DEOH����

7DEOH����3URGXFWLYLW\�RI�PLON�UHFRUGHG�FRZV������������UHFRUGLQJ�\HDU
)DW 3URWHLQ,WHP 1R��RI�

FRZV
0LON�
.*V � .*V � .*V

$OO�FRZV ����� ���� ���� ��� ���� ���
2I�ZKLFK�

%ODFN�:KLWHV ����� ���� ���� ��� ���� ���
5HGV ����� ���� ���� ��� ���� ���

%UHHGLQJ�IDUPV ����� ���� ���� ��� ���� ���
3RWHQWLDO�EXOO�GDPV ��� ���� ���� ��� ���� ���

,Q�������WKH�QXPEHU�RI�FRZV�KDV�GHFUHDVHG�E\��������KRZHYHU��WKH�PLON�\LHOG�
LQFUHDVHG� E\� ���� NJ�� DQG� ERWK� IDW� DQG� SURWHLQ� FRQWHQW� LQFUHDVHG� E\� ����� ���
1XPEHU� RI� FRZV� GHFUHDVHG� GXH� WR� ORZHU� PLON� PDUNHW� SULFHV� LQ� /LWKXDQLD� DQG�
XQSURILWDEOH� IDWWHQLQJ�RI�\RXQJ�EXOOV�DV�ZHOO�DV�KLJK�FRVWV�RI�KHLIHUV� UHDULQJ� IRU�
UHSODFHPHQW�RI�FRZV�
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&XUUHQWO\�RQO\����SHU�FHQW�RI�DOO�FRZV�DUH�XQGHU�PLON�UHFRUGLQJ��7KH�DYHUDJH�
VL]H�RI�PLON�UHFRUGHG�KHUGV�LV�DOVR�WRR�VPDOO��2QO\�����RI�DOO�PLON�UHFRUGHG�FRZV�
DUH� LQ� WKH� KHUGV� RI� RYHU� ��� FRZV�� 7KH� VLWXDWLRQ� LV� UHVXOW� RI� UXLQDWLRQ� RI� PDQ\�
DJULFXOWXUDO� FRPSDQLHV� DQG� LQVXIILFLHQW� VXSSRUW� IRU� VWLPXOXV� RI� IDPLO\� GDLU\�
IDUPLQJ��7KH�PDMRU�SDUW�RI�PLON� UHFRUGLQJ�H[SHQVHV�DUH�FRYHUHG�E\�JRYHUQPHQW�
VXEVLGLHV��%XW�WKLV�V\VWHP�GRHVQ¶W�VWLPXODWH�IDUPHUV�ZHOO�HQRXJK�WR�SDUWLFLSDWH�LQ�
PLON�UHFRUGLQJ��:H�VKRXOG�KDYH�����RI�DOO�FRZV�XQGHU�PLON�UHFRUGLQJ�IRU�RSWLPDO�
FDWWOH� EUHHGLQJ� VFKHPH�� ����RI� WKH� SULFH� IRU� WZR� GRVHV� RI� EXOO� VHPHQ� XVHG� IRU�
LQVHPLQDWLRQ� RI� PLON�UHFRUGHG� FRZV� KDV� EHHQ� VXEVLGLVHG� WR� HQFRXUDJH� FDWWOH�
EUHHGHUV WR� SDUWLFLSDWH� LQ� WKH� PLON�UHFRUGLQJ� SURJUDPPH�� %XW�� WKLV� GLGQ¶W� ZRUN�
ZHOO��7KH�SUREOHP�ZLOO�EH�VROYHG�ZKHQ�WKH�DYHUDJH�KHUG�VL]H�LV�LQFUHDVHG�GXH�WR�
LQFUHDVH�RI�IDPLO\�GDLU\�KHUG�VL]H�LQ�/LWKXDQLD��EHFDXVH�RYHU�����RI�DOO�FRZV�LQ�
WKH�KHUGV�RI���FRZV�DQG�RYHU�VL]H�DUH�DOUHDG\�PLON�UHFRUGHG�

0LON�UHFRUGLQJ� LV� RUJDQL]HG� LQ� DFFRUGDQFH� ZLWK� WKH� UHJXODWLRQV� RI� 7KH�
,QWHUQDWLRQDO� &RPPLWWHH� IRU� $QLPDO� 5HFRUGLQJ� DQG� FDUULHG� RXW� E\� WKH� $QLPDO�
3URGXFWLRQ�5HFRUGLQJ�6HUYLFH� �6WDWH�HQWHUSULVH�*<98/,8�352'8.7<9802�
.21752/(��� 0LON� LV� WHVWHG� IRU� SURWHLQ�� IDW� DQG� VRPDWLF� FHOO� FRXQW� E\� PLON�
WHVWLQJ� ODERUDWRU\�� WKH� 6WDWH� HQWHUSULVH� 3,(12� 7<5,0$,� DQG� DOO� GDWD� DUH�
DFFXPXODWHG� DQG� SURFHVVHG� DW� WKH� SXEOLF� LQVWLWXWLRQ� .$,02� 9(56/2� ,5�
3/(7526�,1)250$&,-26�&(175$6�

7KH�PLON�UHFRUGHG�SDUW�RI�SRSXODWLRQ�JLYHV�D�SRVVLELOLW\�WR�WHVW�DERXW�QHZ����
EXOOV� SHU� \HDU�� LI� DOO� EXOO� VHPHQ� SURGXFLQJ� FHQWUHV� ZRXOG� EH� LQWHUHVWHG� ZHOO�
HQRXJK�WR�SDUWLFLSDWH�LQ�WKH�EXOO�WHVWLQJ�SURJUDP��2QO\����\RXQJ�EXOOV��KRZHYHU��
ZHUH�SURJHQ\�WHVWHG�ODVW�\HDU�

/DVW��� \HDUV��EXOOV�ZHUH�VHOHFWHG�LQ�WKUHH�ZD\V�x \RXQJ�EXOOV�REWDLQHG�IURP�EXOO�GDPV�LQ�DQG�WHVWHG�RQ�IDUPV�LQ�/LWKXDQLD�x \RXQJ�EXOOV�LPSRUWHG�IURP�DEURDG�DQG�WHVWHG�LQ�/LWKXDQLD�x LPSRUW�RI�SURYHQ�EXOOV�
$W� SUHVHQW�� WKH� ODVW� WZR� UHVRXUFHV� RI� EXOOV� DUH� WHUPLQDWHG XQGHU� LPSRUW�

UHVWULFWLRQV��EHFDXVH�RI�%6(�DQG�0RXWK�DQG�)HHW�GLVHDVHV�LQ�(XURSH�DQG�%RYLQH�
/HXFRVLV� LQ�1RUWK�$PHULFD�� ,W� FDQ� FRQWLQXH� IRU� WZR� FDWWOH� JHQHUDWLRQV� RU� ORQJHU�
WLPH��0XFK�PRUH�DWWHQWLRQ�ZLOO�EH�SDLG� WR�EXOO� VHOHFWLRQ� IURP� WKH�EHVW�SRWHQWLDO�
EXOO�GDPV�DQG�EXOO�VLUHV��

7KH�QXPEHU�RI�SRWHQWLDO�EXOO�GDPV�ZLOO�LQFUHDVHG�RYHU�������2QH�KXQGUHG�EXOO�
FDOYHV� DW� �� WR� �� PRQWKV� RI� DJH� DUH� SXUFKDVHG� WR� \RXQJ� EXOO� UHDULQJ� VWDWLRQ�
DQQXDOO\�� ��� SHU� FHQW� RI� WKH� \HDUOLQJ� EXOOV� ZLOO� EH� VHOHFWHG� WR� $�,�� FHQWUHV� IRU
VHPHQ�SURGXFWLRQ�DQG�SURJHQ\�WHVWLQJ�

7KHUH�DUH����EUHHGLQJ�IDUPV�RI�WKH�ILUVW�FDWHJRU\�DQG�����EUHHGLQJ�KHUGV�RI�WKH�
VHFRQG� FDWHJRU\�� $OO� SRWHQWLDO� EXOO�GDPV� DUH� NHSW� LQ� WKH� EUHHGLQJ� IDUPV�� 7KH�
IDUPV�DOVR�DUH�D�PDLQ�UHVRXUFH�RI�KHLIHUV�IRU�VDOH��1XPEHU�RI�VROG�KHLIHUV�GURSSHG�



�

IURP������LQ������WR������KHLIHUV�LQ�������EHFDXVH�RI�ORZHU�VXEVLG\��7KHUHIRUH��
����KHLIHUV�ZHUH�H[SRUWHG�3LJ� EUHHGLQJ��7KHUH� DUH� RQH� PLOOLRQ� SLJV� NHSW� LQ� /LWKXDQLD�� 7KH�PDMRU� SLJ�
EUHHG� LQ� RXU� FRXQWU\� LV� /LWKXDQLDQ�:KLWH�� 7KH� /LWKXDQLDQ�:KLWH� SLJV� DUH� ZHOO�
VXLWHG�IRU�LQGXVWULDO�FURVVEUHHGLQJ�DV�WKH�PDLQ�PDWHUQDO�EUHHG��2WKHU�EUHHGV�XVHG�
IRU� FURVVEUHHGLQJ�� 6ZHGLVK�� )LQQLVK��'DQLVK��1RUZHJLDQ� DQG�%ULWLVK�<RUNVKLUH��
6ZHGLVK��*HUPDQ��)LQQLVK��'DQLVK��%HOJLDQ�DQG�1RUZHJLDQ�/DQGUDFH�DV�ZHOO�DV�
*HUPDQ�/DUJH�:KLWH��3LHWUDLQ��+DPSVKLUH�DQG�'XURF�

$W�WKH�EHJLQQLQJ�RI�WKH�\HDU���������SLJV�ZKHUH�NHSW�LQ�WKH����QXFOHXV�KHUGV�
7KH�VHOHFWLRQ�RI�SLJV�DLPHG�DW�KLJK�IHUWLOLW\��JRRG�IHHG�LQWDNH�DQG�IDWWHQLQJ��DV�

ZHOO� DV� JRRG� TXDOLW\� RI� SRUN� DQG� FDUFDVV�� � 0DLQ� JRDOV� RI� SLJ� EUHHGLQJ� LQ� WKH�
QHDUHVW�IXWXUH�x LPSURYHPHQW�RI�WKH�/LWKXDQLDQ�:KLWH�SLJV�IRU�EHWWHU�IHUWLOLW\��L�H��OLWWHU�VL]H�
RI�PDLQ�VRZV�VKRXOG�EH����WR����SLJOHWV�x PHDW�UDWLR�LQ�FDUFDVV����WR����SHU�FHQW�x GDLO\�JDLQ�����WR�����J��IHHG�LQWDNH���� WR�����IHHG�XQLWV���NJ��IDW�WKLFNQHVV�
QHDU�WKH�ODVW�ULEV�ORZHU�RI����PP�

%RDUV�DQG�VRZV�DUH�SURJHQ\� WHVWHG� IRU� IDWWHQLQJ�DQG�FDUFDVV�TXDOLWLHV� LQ�7KH�
3LJ�3HUIRUPDQFH�7HVWLQJ�&HQWUH�QHDU�%DLVRJDOD��7KHUH�DUH�����WR�����ERDUV�DQG�
���� WR� ���� VRZV� DQQXDOO\� WHVWHG� LQ� WKH� &HQWUH�� $FFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH�
&HQWUH�� SXUH�EUHGV� RI� GLIIHUHQW� EUHHGV� DQG� VRPH� FRPELQDWLRQV� RI� FURVVEUHHGLQJ�
JLYH� D� FDUFDVV� RI� JRRG� TXDOLW\�� 7KHUHIRUH�� )� FURVVEUHG� JLOWV� IRU� LQGXVWULDO� SLJ�
IDUPV�DUH� UHDUHG�DW�EUHHGLQJ�IDUPV� WRR��7KH�FURVVEUHG�)�� VRZV�DUH�EUHG�ZLWK� WKH�
ERDUV�RI�VSHFLDOLVHG�PHDW�W\SH�EUHHGV�XQGHU�FURVVEUHHGLQJ�RI�����EUHHGV�V\VWHP�LQ�
WKH�LQGXVWULDO�SLJ�IDUPV��6R��OHVV�LPSRUWHG�SLJV�ZLOO�EH�QHHGHG�



��

%,2',9(56,7<�678',(6 2)�%$/7,&�125',&�'20(67,&�$1,0$/�*(1(7,&�5(6285&(6��$1*5�,�*ULJDOLÌQDLW¡��� -�� 0DOHYLþLÌW¡��� ,�� 0LFHLNLHQ¡��� +�9LLQDODVV��� =�*ULVOLV���(�6ORWD���-�.DQWDQHQ���(��(\WKRUVGRWWLU���,��2OVDNHU���/�(��+ROP���%�'DQHOO� DQG�(��)LPODQG���/LWKXDQLDQ� 9HWHULQDU\� $FDGHP\�� .DXQDV�� /LWKXDQLD�� �(VWRQLDQ� $JULFXOWXUDO�8QLYHUVLW\�� 7DUWX�� (VWRQLD�� �/DWYLD 8QLYHUVLW\� RI� $JULFXOWXUH�� -HOJDYD�� /DWYLD���1DWLRQDO� 5HVHDUFK� ,QVWLWXWH� RI� $QLPDO� 3URGXFWLRQ�� .UDNRZD�� 3RODQG���$JULFXOWXUDO� 5HVHDUFK� &HQWUH�� -RNLRLQHQ�� )LQODQG�� �$JULFXOWXUDO� 5HVHDUFK�,QVWLWXWH��5H\NMDYLN��,FHODQG���7KH 1RUZHJLDQ�6FKRRO�RI�9HWHULQDU\�6FLHQFH� 2VOR��1RUZD\�� �'DQLVK� ,QVWLWXWH� RI� $JULFXOWXUDO� 6FLHQFHV�� 7MHOH�� 'HQPDUN�� �6ZHGLVK�8QLYHUVLW\� RI� $JULFXOWXUDO� 6FLHQFHV�� 8SSVDOD�� 6ZHGHQ�� ��1RUGLF� *HQH� %DQN IRU�)DUP $QLPDOV��cV��1RUZD\�
,QWURGXFWLRQ

7KH�WRWDO�JOREDO�ELRGLYHUVLW\�PRVW� OLNHO\�LQFOXGHV�WHQV�RI�PLOOLRQV�RI�VSHFLHV��
%XW� WKH�ELRORJLFDO�GLYHUVLW\�RI� WKH�SODQHW� LV� UDSLGO\�EHLQJ�GHSOHWHG�DV�D�GLUHFW�RU�
LQGLUHFW�FRQVHTXHQFH�RI�KXPDQ�DFWLRQV��$Q�XQNQRZQ�EXW�ODUJH�QXPEHU�RI�VSHFLHV�
DUH�DOUHDG\�H[WLQFW��ZKLOH�PDQ\�RWKHUV�KDYH�UHGXFHG�SRSXODWLRQ�VL]H�WKDW�SXW�WKHP�
WR�ULVN��)UDQNKDP� ������

0DQNLQG�XVHV�VRPH����VSHFLHV�RI�DQLPDOV�DV�GRPHVWLF�OLYHVWRFN�WR�PHHW�RXU�QHHGV�
IRU� IRRG�� FORWKLQJ�� SRZHU�� HWF�� :LWKLQ� WKHVH� VSHFLHV�� WKHUH� DUH� LQ� WRWDO� VRPH� �����
EUHHGV�WKDW�DUH�UHIHUUHG�WR�DV�WKH�JOREDO�DQLPDO�JHQHWLF�UHVRXUFHV��%DUNHU� ������

,Q�UHFHQW�\HDUV��FKDQJHV�LQ�HFRQRPLF�FOLPDWH�KDYH�SURPRWHG�WKH�XVH�RI�EUHHGV�
VXLWHG� WR� LQWHQVLYH�SURGXFWLRQ�V\VWHPV��ZKLFK�KDV� OHG� WR�D� IHZ�EUHHGV�EHFRPLQJ�
ZLGHVSUHDG�ZKLOH� WKH� EUHHGV� WKDW� WKH\�KDYH� UHSODFHG�KDYH� GHFOLQH� LQ� SRSXODWLRQ�
VL]H��,Q�VRPH�FDVHV�QDWLYH�SRSXODWLRQV�KDYH�EHHQ�FURVVEUHG�ZLWK�LPSRUWHG�VWRFN�LQ�
XSJUDGLQJ�SURJUDPPHV��%ORWW�HW�DO�� ������

(DFK� EUHHG� LV� WKH� SURGXFW� RI�PXWDWLRQ� DQG� JHQHWLF� GULIW�� DV� ZHOO� DV� VHSDUDWH�
DGDSWDWLRQ�DQG�HYROXWLRQ��ZLWK�GLIIHULQJ� VHOHFWLRQ�SUHVVXUHV� LPSRVHG�E\�FOLPDWH��
HQGHPLF�SDUDVLWHV�DQG�GLVHDVHV��DYDLODEOH�QXWULWLRQ�DQG�FULWHULD� LPSRVHG�E\�PDQ��
(DFK� EUHHG� WKXV� FRPSULVHV� D� XQLTXH� VHW� RI� JHQHV� �%DUNHU� ������ 1DWLYH�
SRSXODWLRQV� PD\� KDYH� HQFRPSDVVHG� JHQHWLF� YDULDQWV� WKDW� ZRXOG� KDYH� DGDSWLYH�
DGYDQWDJHV�XQGHU�ORFDO�HQYLURQPHQWDO�FRQGLWLRQV��%ORWW�HW�DO�� �������

'RPHVWLFDWHG� UXPLQDQWV�� VXFK� DV� FDWWOH� DQG� VKHHS�� DUH� HFRORJLFDOO\� DQG�RU�
HFRQRPLFDOO\� LPSRUWDQW� IDUP� DQLPDOV� LQ� 1RUWK� (XURSH� ZLWK� D� FDSDELOLW\� WR� XVH�
JUDVV�LQ�QXWULWLRQ��

7KH� LPSRUWDQFH� RI� PDLQWHQDQFH� RI� GRPHVWLF� DQLPDO� GLYHUVLW\� KDV� EHHQ�
HPSKDVL]HG�LQ�VHYHUDO�UHSRUWV��+DOO�	 %UDGOH\� ������.DQWDQHQ�HW�DO�� �������ZH�
FDQ� DVVXPH� WKDW� JHQHWLF� YDULDWLRQ� RI� GRPHVWLF� FDWWOH� DQG� VKHHS� LV� GHFOLQLQJ�� 7R�
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PDNH� WKH� FXUUHQW� DQG� IXWXUH� SURJUHVVLYH� LPSURYHPHQW� RI� GRPHVWLF� DQLPDOV�
SRSXODWLRQV� VXFFHVVIXO� LQ� LQWHQVLYH� DQG� H[WHQVLYH� FLUFXPVWDQFHV�� WKH� JHQHWLF�
YDULDWLRQ� ZLWKLQ� GRPHVWLFDWHG� VSHFLHV� PXVW� EH� PDLQWDLQHG� �2OGHQEURHN� �������
%RWK� WKH� YDULDWLRQ� ZLWKLQ� EUHHGV� DQG� WKH� YDULDWLRQ� EHWZHHQ� EUHHGV� DQG� ORVV� RI�
YDULDWLRQ� ZLOO� UHVWULFW� WKH� RSWLRQV� DYDLODEOH� WR� PHHW� XQSUHGLFWDEOH� IXWXUH�
UHTXLUHPHQWV� �%DUNHU� ������� 6SHFLHV� ZLWK� ORZ� JHQHWLF� YDULDWLRQ� ZRXOG� EH�
H[SHFWHG� WR� KDYH� UHGXFHG� DELOLW\� WR� FRSH� ZLWK� HQYLURQPHQWDO� FKDQJH� GXULQJ�
HYROXWLRQ�DQG�VR�KDYH�VKRUWHU�HYROXWLRQDU\�OLIHVSDQV��)UDQNKDP� �������

+RZHYHU�� WKH� GUDPDWLF� GHFOLQH� LQ� OLYHVWRFN� LQYHQWRULHV� DQG� WKH� HFRQRPLF�
FRQGLWLRQV� FOHDUO\� LQGLFDWH� WKDW� WKHUH� LV� SUHVVXUH� WR� LQFUHDVH� SURILWDELOLW\� RI�
OLYHVWRFN�IDUPLQJ�E\�UHSODFLQJ�OHVV�SURGXFWLYH�EUHHGV�ZLWK�PRUH�SURGXFWLYH�RQHV��
(VSHFLDOO\�KLJK±LQSXW�KLJK±RXWSXW�EUHHGV�OLNH�WKH�+ROVWHLQ�KDYH�DOUHDG\�DQG�VWLOO�
DUH� JDLQLQJ� LPSRUWDQFH� LQ� 3RODQG� DQG� WKH�%DOWLFV�� DV�ZHOO��$W� WKH� VDPH� WLPH�� LW�
EHFRPHV� IDVKLRQDEOH� WR� WDNH±XS� EHHI� IDUPLQJ� E\� LPSRUWLQJ� GLYHUVH� EHHI� EUHHGV�
IURP�:HVWHUQ�(XURSH�DQG�1RUWK�$PHULFD�

7RGD\��LQ�3RODQG�WKH�PDLQ�FDWWOH�EUHHG�LV�WKH�%ODFN	:KLWH��+ROVWHLQ���ZKLFK�
UHSUHVHQW� DOPRVW� ���� RI� WKH� QDWLRQDO� FDWWOH� KHUG�� VPDOOHU� SRSXODWLRQV� EHLQJ� WKH�
5HG	:KLWH�� WKH�3ROLVK�5HG�� WKH�6LPPHQWDO�DQG�WKH�-HUVH\��2QO\�WKH�3ROLVK�5HG�
EUHHG�KDV�WKH�VWDWXV�RI�HQGDQJHUHG�EUHHG�

,Q�(VWRQLD�� WKH�PDLQ�FDWWOH�EUHHGV�DUH� WKH�+ROVWHLQ DQG� WKH�5HG�&DWWOH�ZLWK�D�
VKDUH�RI�DERXW��� DQG����� UHVSHFWLYHO\��7KH�(VWRQLDQ�1DWLYH FDWWOH�KDV�VWDWXV�RI�
HQGDQJHUHG�EUHHG�ZLWK�D�SRSXODWLRQ�RI�DERXW������DQLPDOV�

,Q�/DWYLD�� WKH�PDLQ� EUHHG� LV WKH�/DWYLDQ�%URZQ� FDWWOH�ZLWK� D� VKDUH� RI� DERXW�
���� RI� WKH� QDWLRQDO� FDWWOH� KHUG�� /HVV� LPSRUWDQW� EUHHGV� DUH� WKH� %ODFN	:KLWH�
�+ROVWHLQ���WKH�'DQLVK�5HG�DQG�WKH�$QJOHU��7KH�/DWYLDQ�%OXH�&DWWOH KDV�WKH�VWDWXV�
RI�HQGDQJHUHG�EUHHG�

,Q� /LWKXDQLD�� WKHUH� DUH� WZR� PDLQ� EUHHGV�� WKH� /LWKXDQLDQ� %ODFN	:KLWH�
�+ROVWHLQ�� DQG� WKH� /LWKXDQLDQ� 5HG� &DWWOH� FRPSULVLQJ� UHVSHFWLYHO\� VRPH� �� DQG�
���� RI� WKH� FRXQWU\¶V� FDWWOH� SRSXODWLRQ�� 7KH� /LWKXDQLDQ� :KLWH� %DFN�� WKH�
/LWKXDQLDQ� /LJKW�*UD\� �%OXH�� DQG� WKH� ROG� W\SH� RI� WKH� /LWKXDQLDQ�%ODFN	:KLWH�
FDWWOH�FRPSULVH�YHU\�VPDOO�SRSXODWLRQV�DQG�KDYH�WKH�VWDWXV�RI�HQGDQJHUHG�EUHHG�

7KH�QDWLYH�%DOWLF�VKHHS�EUHHGV��/LWKXDQLDQ�&RDUVHZRROHG��/LWKXDQLDQ�%ODFN�
IDFH��(VWRQLDQ�1DWLYH�DQG�/DWYLDQ�'DUN±KHDG��EHORQJ�WR�WKH�VKRUW�WDLOHG�JURXS�RI�
VKHHS�DQG�DUH�DVVXPHG�WR�EH�FORVHO\�UHODWHG�WR�RWKHU�VKRUW±WDLOHG�EUHHGV�LQ�1RUWK�
(XURSH�� 7KHVH� VKHHS� EUHHGV� DUH� NQRZQ� IRU� KDUGLQHVV�� VRPH� JURZ� VSHFLDO� ZRRO�
W\SHV�DQG�YDULDWLRQ� LQ�FRORXU� LV�TXLWH�FRPPRQ��7KH\�DUH�RIWHQ�KLJKO\� IHUWLOH�DQG�
SURGXFH� ODUJH� OLWWHUV� EXW� WKH� ERG\� FRQIRUPDWLRQ� LV� OHVV� FRPSDFW� WKDQ� RI� KHDY\�
PHDW� W\SH� EUHHGV�� 7KH� PDUNHW� GHPDQG� IRU� KHDY\� DQG� PXVFXODU� ODPE� FDUFDVVHV�
ZLWK� D� KLJK� OHDQ� PHDW� FRQWHQW� LV� XQIDYRXUDEOH� IRU� WKH� VKRUW±WDLOHG� EUHHGV� LQ�
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FRPSHWLWLRQ�ZLWK�WKH�KHDY\�EUHHGV��/LWKXDQLDQ�&RDUVHZRROHG�VKHHS�KDV�WKH�VWDWXV�
RI�FULWLFDO�EUHHG�

8QWLO� YHU\� UHFHQWO\�� WKH� PDQ\� VWXGLHV� RI� JHQHWLF� VWUXFWXUH� KDYH� XVHG�
SRO\PRUSKLVP�LQ�ORFL�IRU�FRDW�FRORXUV��KRUQ�W\SHV��EORRG�JURXSV��PLON�DQG�SODVPD�
SURWHLQV��6LQFH�WKH�ODWH�����V��PROHFXODU�PHWKRGV�KDYH�SURYLGHG�QHZ�PDUNHUV�IRU�
WKH�VWXG\�RI�JHQHWLF�YDULDWLRQ��HYHQ�WR�WKH�OHYHO�RI�DQDO\VLV�DW�WKH�'1$�VHTXHQFH�
LWVHOI��%DUNHU�HW�DO�� ������ $PRQJ�WKHVH�PROHFXODU�PDUNHUV��LQFUHDVLQJ�SUHIHUHQFH�
LV�EHLQJ�JLYHQ�WR�PLFURVDWHOOLWHV��7KHVH�PDUNHUV�DUH�UHSHWLWLYH�HOHPHQWV�FRQWDLQLQJ�
VLPSOH� VHTXHQFH�PRWLIV��XVXDOO\�GLPHUV�RU� WULPHUV��7KH\�DSSHDU� WR�EH�DEXQGDQW��
DYHUDJLQJ�EHWZHHQ��������DQG��������� LQ�PDPPDOV�� DQG�DUH�HYHQO\�GLVWULEXWHG�
WKURXJKRXW� WKH� JHQRPH��0LFURVDWHOOLWHV� GLVSOD\� D� KLJK�GHJUHH� RI� SRO\PRUSKLVP��
ZLWK�D�PHDQ�SRO\PRUSKLVP�LQIRUPDWLRQ�FRQWHQW�RI������0RD]DPL�*RXGDU]L�HW�DO��
������

,Q� DGGLWLRQ� WR�PLFURVDWHOOLWHV�� DQDO\VHV� RI�PDWHUQDOO\� LQKHULWHG�PLWRFKRQGULDO�
'1$��PW'1$��DQG�SDWHUQDOO\�LQKHULWHG�<�FKURPRVRPDO�'1$�KDYH�SURYHG�WR�EH�
XVHIXO� WRROV� WR� DVVHVV� KLVWRULFDO� RULJLQV� DQG� WR� DVVHVV� PRUH� SUHFLVHO\� JHQH� SRRO�
GHYHORSPHQW�RI�FDWWOH�EUHHGV��%UDGOH\�HW�DO�� ������0DF+XJK�HW�DO�� ������0DQQHQ�
HW�DO�� �������7KLV�NLQG�RI�LQIRUPDWLRQ�KDV�D�YDOXH�ZKHQ�GHFLVLRQV�RQ�FRQVHUYDWLRQ�
RI�XQLTXH�SRSXODWLRQV�QHHG�WR�EH�PDGH��0D\� ������+DOO�	 %UDGOH\� ������

$QDO\VLV� RI� SURWHLQ� SRO\PRUSKLVP� DQG� PW'1$� '±ORRS� VHTXHQFH� KDV�
VXJJHVWHG� D� FODVVLILFDWLRQ� RI� FDWWOH� GLYHUVLW\� LQWR� WZR� PDMRU� JURXSV�� KXPSOHVV�
WDXULQH��%RV�WDXUXV��DQG�KXPSHG�]HEX��%RV�LQGLFXV���$IULFDQ�DQG�(XURSHDQ�FDWWOH�
GLVSOD\� WZR� GLIIHUHQW� WDXULQH� PW'1$� VHTXHQFHV�� 5HFHQWO\�� -DSDQHVH� DQG�
0RQJROLDQ� LQGLJHQRXV� FDWWOH� ZHUH� IRXQG� WR� GLVSOD\� XQLTXH� PW'1$� GLYHUVLW\��
7KXV��WKHUH�DUH�DW�OHDVW�IRXU�PW'1$�OLQHDJHV�LQ�GRPHVWLF�FDWWOH��,Q�GRPHVWLF�VKHHS�
ZHUH� DEOH� WR� ILQG� WZR� GLIIHUHQW� PW'1$� OLQHDJHV� �(XURSHDQ� DQG� $VLDQ�� E\�
UHVWULFWLRQ�HQ]\PH�DQDO\VLV�RI�PW'1$�

5HFHQW�VWXGLHV�RQ�JHQHWLF�YDULDWLRQ�LQGLFDWH�D�GLYHUJHQFH�RI�PRVW�RI�WKH�1RUGLF�
LQGLJHQRXV�FDWWOH�EUHHGV�IURP�FRPPHUFLDO�PRGHUQ�EUHHGV��.DQWDQHQ�HW�DO����������

7KH� 1±(852±&$'� LV� D� FROODERUDWLYH� SURMHFW� EHWZHHQ� WKH� ILYH� 1RUGLF�
FRXQWULHV�� WKH�%DOWLF� FRXQWULHV� �(VWRQLD�� /DWYLD� DQG�/LWKXDQLD�� DQG�3RODQG��'DWD�
IURP� WKH� PLFURVDWHOOLWH� DQDO\VLV� RI� WKH� 1RUGLF�� %DOWLF� DQG� 3ROLVK� EUHHGV� LV�
FROOHFWHG� LQWR� D� &DWWOH� 'LYHUVLW\� �&D'%DVH�� SURMHFW�� 7KH� SURMHFW� DLPV� WR�
FKDUDFWHUL]H� JHQHWLF� GLYHUVLW\� LQ� (XURSHDQ� FDWWOH�� ,Q� DGGLWLRQ� WR� DXWRVRPDO�
PDUNHUV�� 1RUGLF� DQG� %DOWLF� FDWWOH� EUHHGV� DUH� FXUUHQWO\� DQDO\VHG� IRU� <±
FKURPRVRPDO�'1$�YDULDWLRQ�LQ�WKH�SURMHFW�IXQGHG�E\�$FDGHP\�RI�)LQODQG��

/HVV�PROHFXODU� JHQHWLF� FKDUDFWHUL]DWLRQV� KDV� VR� IDU� EHHQ� FRQGXFWHG� LQ� VKHHS�
EUHHGV�� 7KH� %DOWLF� DQG� 1RUGLF� ODERUDWRULHV� KDYH� VWDUWHG� VKHHS� GLYHUVLW\� SURMHFW�
ZKHUH����VKHHS�EUHHGV�RU�SRSXODWLRQV�RI�1RUWK�(XURSHDQ�RULJLQ�DUH�DQDO\VHG�IRU�
���PLFURVDWHOOLWHV�DQG�PW'1$�VHTXHQFH�GLYHUVLW\��7R�GHPRQVWUDWH�WKH�XQLTXHQHVV�



��

RI� WKHVH� VKHHS�EUHHGV� DQG� WKHLU� KLVWRULFDO� RULJLQV��PRUH� VKHHS�EUHHGV� RI�(DVWHUQ�
DQG�:HVWHUQ�JHRJUDSKLF�RULJLQ�VKRXOG�EH�DQDO\VHG�

'RPHVWLFDWHG� DQLPDOV� KDYH� KDG� DQ� LPSRUWDQW� DVVRFLDWLRQ� ZLWK� KXPDQ�
PRYHPHQWV� DQG� VWXGLHV� RQ� RULJLQV� RI� FDWWOH� DQG� VKHHS� EUHHGV� FDQ� SURYLGH� QHZ�
LQIRUPDWLRQ�RQ�DVSHFWV�RI�SUHKLVWRU\�RI�KXPDQ�SRSXODWLRQV��

7KH� UHVHDUFK� LV� IRFXVHG� RQ FROOHFWLRQ� RI� EORRG� VDPSOHV� RI� XQFKDUDFWHUL]HG�
%DOWLF� DQG� 3RODQG� FDWWOH� DQG� VKHHS� EUHHGV� DQG� WKHLU� LQYHVWLJDWLRQ� E\� VHOHFWHG�
PLFURVDWHOOLWH�PDUNHUV�� LQYHVWLJDWLRQ�RI�PW'1$�VHTXHQFH�YDULDWLRQ� LQ�FDWWOH� DQG�
VKHHS�EUHHGV�WR�H[WHQW�NQRZOHGJH�RQ�GLVWULEXWLRQ�RI�PW'1$�OLQHDJHV�RI�GRPHVWLF�
DQLPDOV�� DQDO\VLV� RI� JHQHWLF� GLYHUVLW\� ZLWKLQ� D� EUHHG� DQG� GHWHUPLQDWLRQ� RI� JHQH�
IUHTXHQFLHV�DQG�JHQHWLF�GLVWDQFHV�EHWZHHQ�EUHHGV�� WR�FRPELQH� WKHVH� UHVXOWV�ZLWK�
RWKHU�PLFURVDWHOOLWHV��<�FKURPRVRPH� DQG�PW'1$� VWXGLHV� LQ� FDWWOH� DQG� VKHHS� WR�
LGHQWLI\� JHQHWLFDOO\� XQLTXH� EUHHGV�� JHQHUDWH� QHZ� LQIRUPDWLRQ� IRU� FRQVHUYDWLRQ�
VWUDWHJLHV�RI�FDWWOH�DQG�VKHHS�JHQHWLF�UHVRXUFHV�IRU�IXWXUH�EUHHGLQJ�VWUDWHJLHV� DQG�
WR�XQGHUVWDQG�EUHHG�KLVWRULHV��DQG�FRPSDUH�WKH�JHQHWLF�RULJLQV�RI�FDWWOH�DQG�VKHHS�
EUHHGV�LQ�WKH�(XUDVLDQ�FRQWLQHQW�

0DWHULDOV�DQG�0HWKRGV$QLPDO�VDPSOHV
%ORRG�VHPHQ VDPSOHV�ZHUH�FROOHFWHG�IURP�����XQUHODWHG�DQLPDOV�EHORQJLQJ�WR�

���%DOWLF�DQG�3RODQG�FDWWOH�EUHHGV�DQG�IURP�����XQUHODWHG�DQLPDOV�EHORQJLQJ�WR���
%DOWLF�VKHHS�EUHHGV��7KHVH�EUHHGV�DUH WKH�IROORZLQJ�
%UHHG 1R� RI�IHPDOHV 1R� RI�PDOHV 7RWDO6KHHS�
/LWKXDQLDQ�&RDUVHZRROHG
/LWKXDQLDQ�%ODFN±IDFHG
(VWRQLDQ�1DWLYH
/DWYLDQ�'DUN±KHDG&DWWOH�
3ROLVK�%ODFN�	�:KLWH
/DWYLDQ�%URZQ�
/DWYLDQ�%OXH�
/DWYLDQ�'DQLVK�5HG�
(VWRQLDQ�1DWLYH
(VWRQLDQ 5HG
/LWKXDQLDQ�5HG
/LWKXDQLDQ�:KLWH±%DFN
/LWKXDQLDQ�/LJKW±*UH\
/LWKXDQLDQ�%ODFN�	�:KLWH
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%ORRG�ZDV�FROOHFWHG� LQWR� WZR ��PO�YDFXWDLQHUV� IURP�HDFK�DQLPDO��'1$�ZDV�
H[WUDFWHG�IURP���PO�RI�IUHVK�RU�IUR]HQ�EORRG�DQG����PO�ZDV�NHSW�DV�D�UHVHUYH��,I�
FROOHFWLQJ�RI�EORRG�VDPSOHV�ZDV QRW�DYDLODEOH��WKH�EXOO¶V�'1$�ZDV�H[WUDFWHG�IURP�
VHPHQ� 'XH� WR� WKH� VPDOO� VL]H� RI� VKHHS�SRSXODWLRQ OHVV� WKDQ���� LQGLYLGXDOV�ZHUH�
FROOHFWHG�IURP (VWRQLD�/DERUDWRU\�DQDO\VLV

0LFURVDWHOOLWH�'1$�LV�DQDO\VHG�LQ��� WR ���XQUHODWHG�LQGLYLGXDOV�SHU�D�FDWWOH�RU�
VKHHS� EUHHG�� 7KH� PLFURVDWHOOLWHV� KDYH� EHHQ� FKRVHQ� IURP� WKH� &D'%DVH�
UHFRPPHQGDWLRQ�OLVW��

7KH� ��� PLFURVDWHOOLWH� ORFL� VWXGLHG� LQ� FDWWOH� EUHHGV� DUH WKH� IROORZLQJ�� ,15$�
�����,15$������,15$������,15$������,15$������,15$������+(/����+(/�����
+(/����+(/����%0�������%0�������%0�������(7+�����(7+������(7+������
(7+����&660���� ,/676������,/676�����

7KH����PLFURVDWHOOLWH� ORFL�VWXGLHG�LQ�VKHHS�EUHHGV�DUH WKH�IROORZLQJ��2DU)&%�
�����2DU)&%������2DU)&%�����2DU)&%�����2DU++�����2DU++�����0&0������
0$)� ����0$)� ����0$)� ����0$)� ����� ,15$� ����� %0������� %0�������%0�
������%0�������%0�������%0�������%0�������,/676������2DU&3�����2DU&3�
����2DU&3�����&660�����2DU9+����

0LWRFKRQGULDO�'1$�FRQWDLQV� D� VSHFLILF� UHJLRQ� FDOOHG� WKH� GLVSODFHPHQW� ORRS��
7KH�3&5�LV�XVHG�WR�DPSOLI\�WKH�'±ORRS��6L[�WR�WHQ DQLPDOV�SHU�EUHHG�DUH�DQDO\VHG��
,Q� ERYLQH� PW'1$� '±ORRS� VHTXHQFH� ����ES�� DQG� LQ� RYLQH� PW'1$� '±ORRS�
VHTXHQFH�����ES��YDULDWLRQ�DQDO\VLV DQG D�ODERUDWRU\�DQDO\VLV�JLYHQ�E\�%UDGOH\�HW�
DO�� �������DUH�DSSOLHG�

6HTXHQFH� YDULDWLRQ� GHWHUPLQHG� LQ� WKH� SUHVHQW� VWXG\� ZLOO� EH� ODWHU� FRPSDUHG�
ZLWK�SXEOLVKHG�VHTXHQFHV�RI�RWKHU�(XURSHDQ�FDWWOH�DQG�VKHHS�EUHHGV�6WDWLVWLFDO�DQDO\VLV

0LFURVDWHOOLWH�'1$�YDULDWLRQ�ZLWKLQ� DQG�EHWZHHQ�EUHHGV�ZLOO� EH� DVVHVVHG� DV�
GHVFULEHG� E\�0DF+XJK� HW� DO�� ��������.DQWDQHQ� HW� DO�� ������� DQG� 7DSLR� HW� DO��
�������� ,QWUD± DQG� LQWHU±EUHHG� YDULDWLRQ� EDVHG� RQ� PW'1$� VHTXHQFHV� ZLOO� EH�
HVWLPDWHG�DV�GHVFULEHG�E\�%UDGOH\�HW�DO�� �������

5HIHUHQFHV
%DUNHU��-�6�)��������&RQVHUYDWLRQ�RI�OLYHVWRFN�EUHHG�GLYHUVLW\��$JUL ���������
%DUNHU�� -�6�)��� 0RRUH�� 6�6��� +HW]HO�� '�-�6��� (YDQV�� '��� 7DQ�� 6�*�� 	 %\UQH�� .�������� *HQHWLF� GLYHUVLW\� RI� $VLDQ� ZDWHU� EXIIDOR� �%XEDOXV� EXEDOLV���

PLFURVDWHOOLWH� YDULDWLRQ� DQG� D� FRPSDULVRQ� ZLWK� SURWHLQ�FRGLQJ� ORFL�� $QLP��*HQHW�������������
%ORWW�� 6�&��� :LOOLDPV�� -�/�� 	 +DOH\�� &�6�� ������ *HQHWLF� YDULDWLRQ� ZLWKLQ� WKH�

+HUHIRUG�EUHHG�RI�FDWWOH��$QLP��*HQHW�������������



��

%UDGOH\�� '�*��� 0DF+XJK�� '�(��� &XQQLQJKDP�� 3�� 	 /RIWXV�� 5�7�� ������
0LWRFKRQGULDO�GLYHUVLW\�DQG�WKH�RULJLQV�RI�$IULFDQ�DQG�(XURSHDQ�FDWWOH��3URF��1DW��$FDG��6FL��86$��������������

)UDQNKDP��5��������&RQVHUYDWLRQ�JHQHWLFV��$QQ��5HY��*HQHWLFV ����������
+DOO�� 6�-�*�� 	 %UDGOH\�� '�*�� ������ &RQVHUYLQJ� OLYHVWRFN� EUHHG� ELRGLYHUVLW\��7UHQGV��(FRO��(YRO�������������
.DQWDQHQ�� -��� 2OVDNHU�� ,��� $GDOVWHLQVVRQ�� 6��� 6DQGEHUJ�� .��� (\WKRUVGRWWLU�� (���

3LUKRQHQ��.��	 +ROP�� /�(�� ������7HPSRUDO� FKDQJHV� LQ� JHQHWLF� YDULDWLRQ� RI�
1RUWK (XURSHDQ�FDWWOH�EUHHGV��$QLP��*HQHW�����������

.DQWDQHQ��-���2OVDNHU�� ,���+ROP��/�(��/LHQ��6���9LONNL�� -���%UXVJDDUG��.���'DQHOO��
%��� (\WKRUVGRWWLU�� (�� 	 $GDOVWHLQVVRQ�� 6�� ������ *HQHWLF� GLYHUVLW\� EHWZHHQ�
1RUWK�(XURSHDQ�FDWWOH�EUHHGV��-� RI�+HUHGLW\ ��� �������

0DF+XJK��'�(��� 6KULYHU��0�'��� /RIWXV�� 5�7���&XQQLQJKDP�� 3��	 %UDGOD\��'�*�������� 0LFURVDWHOOLWH� '1$� YDULDWLRQ� DQG� WKH� HYROXWLRQ�� GRPHVWLFDWLRQ� DQG�
SK\ORJHRJUDSK\� RI� 7DXULQH� DQG� =HEX� FDWWOH� �%RV� WDXUXV DQG� %RV� LQGLFXV��*HQHWLFV ��������������

0DQQHQ��+���7VXML��6���/RIWXV��5�7��	 %UDGOD\��'�*��������0LWRFKRQGULDO�'1$�
YDULDWLRQ� DQG� HYROXWLRQ� RI� -DSDQHVH� %ODFN� &DWWOH� �%RV� WDXUXV��� *HQHWLFV��������������

0D\��5�0��������7D[RQRP\�DV�GHVWLQ\��1DWXUH ������������
0RD]DPL�*RXGDU]L��.���/DORs��'���)XUHW��-�3��	 *URVFODXGH��)��������$QDO\VLV�RI�

JHQHWLF� UHODWLRQVKLSV�EHWZHHQ����FDWWOH�EUHHGV�ZLWK����PLFURVDWHOOLWHV��$QLP��*HQHW�������������
2OGHQEURHN��-�.��������,Q�*HQHEDQNV�DQG�WKH�FRQVHUYDWLRQ�RI�IDUP�DQLPDO�JHQHWLF�

UHVRXUFHV��HG��E\�-�.��2OGHQEURHN��,'�'/2��/HO\VWDG��7KH�1HWKHUODQGV� SS������
7DSLR��0���0LFHLNLHQH��,��	 .DQWDQHQ��-�������� ,Q����WK ,QWHUQDWLRQDO�&RQIHUHQFH�

RQ�$QLPDO�*HQHWLFV��S�����



��

0$1$*(0(17�2)�'20(67,&�$1,0$/�*(1(7,&�5(6285&(6�,1�/$79,$=��*ULVOLV��'HSDUWPHQW�RI�$QLPDO�6FLHQFH��/DWYLD�8QLYHUVLW\�RI�$JULFXOWXUH�,��*ULQEHUJD��'��5XQJXOLV��1DWLRQDO�&R�RUGLQDWRU���0LQLVWU\�RI�$JULFXOWXUH�RI�/DWYLD��0��/LGDNV��/DWYLD�$VVRFLDWLRQ�RI�$QLPDO�%UHHGHUV
,QWURGXFWLRQ

,W� LV�VLJQLILFDQWO\� LPSRUWDQW� WR�PDLQWDLQ� LQGLJHQRXV�EUHHGV�DQG� WKHLU�JHQHV�DV�
JHQHWLF�UHVRXUFH� IRU�IXWXUH�VHOHFWLRQ�FRQVLGHULQJ�WKH�UROH�RI� WKH�JHQHWLF�YDULDWLRQ�
RI�IDUP�DQLPDOV
�JHQHWLF�JDLQ��,QGLJHQRXV�EUHHGV�DGDSWHG�WR�KDUVK�HQYLURQPHQWV��
GR�QRW�GHPDQG�KLJK�LQSXW�LQ�SURGXFWLRQ�DQG�XVXDOO\�WKH\�DUH�D�SDUW�RI WKH�FXOWXUH�
DUH�QHJOHFWHG�IRU�RQH�PDLQ�UHDVRQ��$�IHZ�KLJK�SURGXFWLYH�IRUHLJQ�EUHHGV�UHSODFHG�
WKHP�� 7R� FRQVHUYH� DQLPDOV� FXUUHQWO\� DUH� QRW� LQ� LQWHUHVW� WR� IDUPHUV� LV� WKH� PDLQ�
WDUJHW�RI�)$2�JOREDO�VWUDWHJ\�

7KH�ILUVW�VWHS�LV�WR�GHYHORS�DQG�VXSSRUW�D�FRXQWU\�� EDVHG�LQIUDVWUXFWXUH�IRU�WKH�
PDQDJHPHQW� RI� DQLPDO� JHQHWLF� UHVRXUFHV�� 7R� LPSOHPHQW� D� SDUW� RI� WKH� ILUVW� VWHS�
WKHUH�ZDV�ZRUNHG�RXW� D�&RQVHUYDWLRQ�3URJUDPPH� IRU�'RPHVWLF�$QLPDO�*HQHWLF�
5HFRXUVHV��)LYH�/DWYLDQ�LQGLJHQRXV�EUHHGV�ZHUH�LQFOXGHG�

0DWHULDO�DQG�0HWKRGV
&RXQWULHV�LQYROYHG�LQ�WKH�&RQYHQWLRQ�RI�%LRORJLFDO�'LYHUVLW\�KDYH�VRYHUHLJQW\�

DQG�UHVSRQVLELOLW\�RYHU�WKH�UHFRXUVHV�WKH\�KDYH��/DWYLD�KDV�VLJQHG�WKLV�FRQYHQWLRQ�
LQ�������1DWXUH�0DQDJHPHQW�DQG�5HJLRQDO�'HYHORSPHQW�0LQLVWU\�KDV�ZRUNHG�RXW�
D�1DWXUH�0DQDJHPHQW�$FWLRQ�3URJUDPPH� WR�DZDUH� WKH� UHFRXUVHV�/DWYLD�KDV�DQG�
WR�VHW�VHYHUDO�DFWLYLWLHV�WR�PDLQWDLQ�WKH�UHDVRQDEOH�XWLOLVDWLRQ�RI�WKHP��

$� VSHFLDOLVWVC� JURXS� FROODERUDWRULQJ�ZLWK� WKH�$VVRFLDWLRQ� RI�/DWYLDQ�$QLPDO�
%UHHGHUV� ZRUNHG� RXW� D� FRQVHUYDWLRQ� SURJUDPPH LQ� EHKDOI� RI� 0LQLVWU\� RI�
$JULFXOWXUH�RI�/DWYLD��7KHUH�ZHUH�LQFOXGHG�EUHHGV�RI�/DWYLDQ�%URZQ�DQG�/DWYLDQ�
%OXH� FRZV�� /DWYLDQ�:KLWH� SLJV�� /DWYLDQ� 'DUN�KHDG� VKHHS� DQG� /DWYLDQ� +RUVHV��
%DVLF�PHWKRGV� IRU� LQYHVWLJDWLRQ� DQG�PDLQWHQDQFH� RI� EUHHGV� ZHUH� HVWDEOLVKLQJ� D�
GDWDEDVH��JHQH�EDQN�IRUPLQJ�E\�VWRULQJ�VHPHQ�DW�$,�VWDWLRQV��ZRUNLQJ�RXW�D�SODQ�
IRU� SRVVLEOH� FRPSOHWH� TXDQWLWDWLYH�� LPPXQH�JHQHWLF� DQG� PROHFXODU� JHQHWLF�
DQDO\VLV�RI�WKH�'1$�PDWHULDO�RI�WKHP�

5HVXOWV�&DWWOH��+LVWRULFDOO\�WKH�PRVW�ZLGHO\�UHDUHG EUHHG�LQ�/DWYLD� LV�/DWYLDQ�%URZQ�
������ VLQFH� WKH� EHJLQQLQJ� RI� ��WK FHQWXU\�� 7KH� QH[W� ODUJHVW� EUHHG� LV� EODFN�DQG�
ZKLWH�+ROVWHLQ�)ULHVHQ� ������� 7KHUH� LV� OHVV� WKDQ� ���/DWYLDQ�%OXH� FDWWOH�ZKLFK�
KDV� WKH� VWDWXV� RI� DQ� HQGDQJHUHG� EUHHG�� ,Q� IDFW�ZH� FDQ� TXDOLI\� WKH� VWDWXV� RI WKDW�
SRSXODWLRQ�DV�FULWLFDO�PDLQWDLQHG��WKH�DPRXQW�RI�DFWLYH�SRSXODWLRQ�LV�1H ����7KH�



��

DPRXQW�RI�DFWLYH�SRSXODWLRQ�RI�/DWYLDQ�%URZQ�LV�DSSUR[LPDWHO\�1H �����7DNLQJ�
SDUW� LQ� D� SURMHFW� RI� HVWDEOLVKLQJ�(XURSHDQ�5HG�'DLU\�%UHHG� DV� D� SDUW� RI�1RUGLF�
*HQH�%DQN�PDLQWDLQV�LWV�VWURQJ�SRVLWLRQ��

/DWYLDQ�GDLU\� FDWWOH� EUHHGV� KDG�EHHQ� LQYHVWLJDWHG�RQ� HU\WKURF\WH� DQWLJHQV� E\�
GLIIHUHQW� DXWKRUV�� 9�� 'HNVQH�� 9�� 6KLPLV�� /�� /DXND�� .�� .MDXQH�� 5�� %H·HUH� HWF��
7KH\�KDG�FROODERUDWHG�ZLWK� VFLHQWLVWV� LQ�%DOWLF� FRXQWULHV� �=��9DJRQLV��/��9DKHU��
DQG�5XVVLD� �$��0DVKXURY��3��6RURNRYRM���7KHUH�ZHUH� LQYHVWLJDWHG�EORRG�JURXSV�
IRU�PRUH� WKDQ����\HDUV� SHULRG� DQG�PDGH� DQ� DWWHPSW� WR� ILQG� FRQQHFWLRQ�EHWZHHQ�
EORRG� JURXSV� DQG� SURGXFWLYLW\� DQG� HVWLPDWHG� SKLORJHQHWLFDO� UHODWLRQ� EHWZHHQ�
GLIIHUHQW�UHG�EUHHGV�LQ�%DOWLF�

'HNVQH�9�� HW� DO�>�@� FRPSDUHG� WKH� /LWKXDQLDQ� 5HG� �Q ������� /DWYLDQ� %URZQ�
�Q ������� $QJOHU� �Q ������ (VWRQLDQ� 5HG� �Q ������ DQG� 'DQLVK� 5HG� �Q ������
FDWWOH�EUHHGV�E\�HU\WKURF\WH�DQWLJHQV��7KH\�IRXQG�>�@�WKDW�WKH�VPDOOHVW�GLIIHUHQFH�
ZDV�EHWZHHQ�/LWKXDQLDQ�5HG�DQG�/DWYLDQ�%URZQ DQG�EHWZHHQ�/LWKXDQLDQ�5HG�DQG�
$QJOHU�EUHHG��JHQHWLF�GLVWDQFH�' ��������������WKH�ELJJHVW�GLIIHUHQFH�ZDV�IRXQG�
EHWZHHQ� (VWRQLDQ� �' ������� DQG� 'DQLVK� 5HG� �' ������� FDWWOH� EUHHGV�� 7KH\�
VXJJHVWHG�WKDW�WKH�ELJJHVW�JHQHWLF�GLVWDQFH�ZDV�EHWZHHQ�/LWKXDQLDQ�DQG�(VWRQLDQ�
5HG�FDWWOH�EUHHGV� UHIHUUHG� WR�WKH�RULJLQDOLW\�RI�JHQHWLF�VWUXFWXUH�RI�(VWRQLDQ�5HG�
EUHHG�

,I�ZH�FRPSDUH�GDWD� IURP�VHYHUH�VRXUFHV�ZH�FDQ�VHH�WKDW�DFFHQW�ZDV�FKDQJHG�
�7DEOH����DQG�LW�SRLQWHG�RXW�GLIIHUHQW�DOOHOHV�

7DEOH� ��� 7KH� PRVW� IUHTXHQW� ($%� DOOHOHV� W\SLFDO� RI� WKH� /DWYLDQ� %URZQ� LQ� WKH�
GLIIHUHQW�VRXUFHV
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7KH�IUHTXHQF\�RI� W\SLFDO�/DWYLDQ�%URZQ�($%�DOOHOHV�KDV�GLPLQLVKHG�>�@�DQG�
WKH� IUHTXHQF\� RI� DOOHOHV� %�3�<�*
� �W\SLFDO� RI� $QJOHU� EUHHG�� DQG� 2�-
�.
2
�
�LQWURGXFHG� E\� +ROVWHLQV�� LQFUHDVHG�� 7KH� IUHTXHQF\� RI� ($%� DOOHOHV� *� KDV�
LQFUHDVHG�DV�ZHOO��VKRZLQJ�WKH�LQFUHDVH�RI�LPSRUWDQFH�RI�+ROVWHLQV�



��

7KH� PHQWLRQHG� DXWKRUV� >�@� WKLQN� WKDW� UDUHO\� ILQG� DOOHOHV� ���� DQG� UDUH�� LQ�
/DWYLDQ�%URZQ�SRSXODWLRQV�DUH

*���.��3���3���7���7���,
��%
��%

��5���/
�HWF�
)UHTXHQWO\�ILQG�DOOHOHV������DQG�PRUH��DUH

%���2���<���'
��*
��3
��<
��&���(�
/LNH�PDMRULW\�RI�(XURSHDQ�FDWWOH�EUHHGV�/DWYLDQ�%URZQ�>�@ KDV�QRW�DOOHOH�=
�
7KHUH� ZHUH� QRW� IRXQG� VXFK� JHQHWLF� FKDUDFWHULVWLFV� RI� /DWYLDQ� %OXH� FDWWOH�

SRSXODWLRQ�3LJV��'XULQJ�ODVW�GHFDGHV�LQ�/DWYLD�ZHUH�LQWURGXFHG�D�QXPEHU�RI�EUHHGV��VXFK�
DV� 'HXWVFKH� (GHOVFKZHLQ�� $PHULFDQ� +DPSVKLUH�� 'XURF�� /DUJH� :KLWH� HWF��
%DVLFDOO\�WKH\�ZHUH�XVHG�IRU�FURVVLQJ�DQG�K\EULGLVDWLRQ�SXUSRVH��2XU�QDWLYH�RULJLQ�
VZLQH� EUHHG� LV� /DWYLDQ�:KLWH�� 7KH� /DWYLDQ�:KLWH� KDV� WDNHQ� D� OHDGLQJ� SRVLWLRQ�
DPRQJ� WKH� RWKHU� EUHHGV� DOWKRXJK� WKHUH� LV� D� WHQGHQF\� WR� GLPLQLVK�� ,W� LV� GXH� WR�
GHFUHDVLQJ�WKH�WRWDO�DPRXQW�RI�SLJV�LQ�WKH�FRXQWU\�6KHHS�� ,Q� /DWYLD� WKHUH� LV� UHDUHG� RQO\� RQH� EUHHG� RI� VKHHS� � /DWYLDQ� 'DUN�
KHDGHG�� 7KH� EUHHG� LV� HYROYHG� LQ� /DWYLD� DV� WKH� EDVH� RI� QDWLYH� VKHHS� VWUDLQV� WR�
LPSURYH� WKHP� ZLWK� VRPH� EUHHGV� IURP� %ULWDLQ� DV� 2[IRUGVKLUH�� 6KURSVKLUH� HWF��
'XULQJ� WKH� ODVW� GHFDGHV� WKHUH� ZHUH� XVHG� )LQQLVK� /DQGUDFH�� $UJHQWLQH� &RUULGHO��
7H[HO��7KH�DFWLYH�SRSXODWLRQ�RI�/DWYLDQ�'DUN�KHDGHG�LV�QRW�ODUJH��7DEOH����7KHUH�
DUH�ZRUNHG�RXW�DFWLYLWLHV�IRU�LWV�PDLQWDLQLQJ�+RUVHV��7KHUH�LV�RQH�EUHHG�RI�KRUVHV�LQ�/DWYLD�ZLWK�D�ZLGHVSUHDG�XVH�� /DWYLDQ�
+RUVHV�� 7KH� EUHHG� ZDV� GHYHORSHG� IURP� WZR� QDWLYH� KRUVH� SRSXODWLRQV� IRXQG�
WKRURXJK�WKH�WHUULWRU\�RI�/DWYLD�VLQFH��WK WLOO���WK FHQWXU\��)RU�LPSURYHPHQW�ZHUH�
XVHG�=HPDLWXNDL�+RUVHV� IURP�/LWKXDQLD��7RUL�+RUVHV� IURP�(VWRQLD��2OGHQEXUJHU�
:DUPEOXW�� +ROVWHLQHU�:DUPEOXW�� %UDQGHUEXUJHU�:DUPEOXW�� DQG�0HFNOHQEXUJHU�
:DUPEOXW�IURP�*HUPDQ\��*URQLQJHU�+RUVHV�IURP�1HWKHUODQGV��$QJOR�$UDEHU�HWF��
$FWLYH� SRSXODWLRQ� RI� EUHHG� LV� VPDOO� DQG� DFWLYLWLHV� IRU� PDLQWHQDQFH� RI� EUHHG� LV�
H[WUHPHO\�LQGLVSHQVDEOH��

,Q�OLWHUDWXUH�VRXUFHV�ZH�FRXOG�QRW�ILQG�XVHIXO�LQIRUPDWLRQ�DERXW�RXU�QDWLYH�SLJ��
VKHHS� DQG� KRUVH� SRSXODWLRQ� JHQHWLFV� FKDUDFWHULVWLFV� WKHUHIRUH� WKHUH� ZHUH�
DQWLFLSDWHG� IXUWKHU� DFWLYLWLHV� LQ� RXU� SURJUDPPH�� 3RSXODWLRQV� LQFOXGHG� LQ� WKH�
&RQVHUYDWLRQ�3URJUDPPH�IRU�'RPHVWLF�$QLPDO�*HQHWLF�5HVRXUFHV�DUH�LQ�GLIIHUHQW�
VWDJHV�RI�HQGDQJHUQHVV���7DEOH���

$� YHU\� LPSRUWDQW� TXHVWLRQ� IRU� FRQVHUYDWLRQ� DQG�PDLQWHQDQFH� WKH� LQGLJHQRXV�
EUHHGV�LV�WR�ILQG�RXW�DGYDQWDJHRXV�DQG�GLVDGYDQWDJHRXV�JHQHV�DQG�JHQH�EORFNV�LQ�
WKHLU�JHQRPH��,Q�/DWYLD�WKHUH�LV�QR�SRVVLELOLW\�WR�XVH�PROHFXODU�JHQHWLFV�PHWKRGV�
LQ� VXFK� LQYHVWLJDWLRQV� GXH� WR� WHFKQLFDO� PDWWHUV�� ,Q� WKDW� FRQWH[W� ZH� DUH� YHU\�
WKDQNIXO� WR� WKH� 1RUGLF� FRXQWULHV� LQLWLDWLYH�� HVSHFLDOO\� WR� 1RUGLF� *HQH� %DQN��
1RUZD\� �'U��(UOLQJ�)LPODQG���'XULQJ� ODVW� \HDUV� WKHUH�ZHUH� WDNHQ� VDPSOHV� IURP�
/DWYLDQ� FRZ� SRSXODWLRQV� �1�(852�&$'�� ������ DQG� VKHHS� SRSXODWLRQV� ��������
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7KHUH�ZLOO�EH�DOVR�DQDO\VHG�D�VHW�RI�DSSUR[LPDWHO\����PLFURVDWHOOLWH�PDUNHUV�DQG�
���DQLPDOV�SHU�EUHHG�WR�JDWKHU�DOO�DYDLODEOH�LQIRUPDWLRQ�

7DEOH����&KDUDFWHULVWLFV�RI�QDWLYH�IDUP�DQLPDOV�SRSXODWLRQV�LQ�/DWYLD
'HJUHH�RI�HQGDQJHU %UHHG 6SHFLHV 1H��� %$���

:LGHVSUHDG�XVH
����LQ�FURVVEUHHGLQJ /DWYLDQ�:KLWH 3LJV � $%,3���

/DWYLDQ�:KLWH 3LJV ��� $%,3����DV�VWUDLJKWEUHG�LQ�03���

/DWYLDQ�%URZQ &RZV ��� $%,3
/DWYLDQ�+RUVH +RUVHV ��� $%,3/LPLWHG�XVH�EXW�LQ�:'36���

/DWYLDQ�'DUN�KHDGHG 6KHHS ���� '%,3���

&ULWLFDO� /DWYLDQ�%OXH &RZV �� ',633���

([SODQDWLRQ�� �� 03� PDLQVWUHDP� SURGXFWLRQ�� �� :'36� � ZHOO�GHILQHG�
SURGXFWLRQ� V\VWHP��1H� � DPRXQW� RI� DFWLYH� SRSXODWLRQ�� �� � EUHHGLQJ� DFWLYLWLHV�� ��

DFWLYH�EUHHG� LPSURYHPHQW�SURJUDP�� �� � GHYHORS�EUHHG� LPSURYHPHQW�SURJUDP�� ��

GHYHORS�LQ�VLWX�SUHVHUYDWLRQ�SURJUDP�
%UHHGV�LQFOXGHG�LQ�WKH�SURJUDPPH�DUH�IRXQG�RQO\�LQ�/DWYLD�DQG�QRW�HOVHZKHUH��

7KHUHIRUH�LQ�VLWX�FRQVHUYDWLRQ�RI�WKHLU�JHQHWLF�GLYHUVLW\�ZLOO�VXSSRUW�DOO�DFFHVVLEOH�
PHDVXUHV�� WR�PDLQWDLQ�OLYH�DQLPDO�RI�VPDOO�SRSXODWLRQV��JHUP�SODVP��VHPHQ�DQG�
HPEU\R�� EDQN� DQG� VRPH� JHQH� PDWHULDO� �'1$�� IRU� IXWXUH� GHWDLOHG� JHQHWLF�
LQYHVWLJDWLRQ�DQG�VXVWDLQDEOH�XVH�

&RXQFOXVLRQV
�� /DWYLDQ�LQGLJHQRXV�EUHHGV�DUH�HQGDQJHUHG�EHFDXVH�WKH\�KDUGO\�FRPSHWH�ZLWK�

KLJK� SURGXFWLYH� IRUHLJQ�� WKLV� UHDVRQ� SURYHV� QHFHVVLW\� WR� FRQVHUYH� WKH�
LQGLJHQRXV�JHQHWLF�UHVRXUFHV�

�� 0DQDJHPHQW�RI�JHQHWLF�UHVRXUFHV�LV�D�YHU\�HVVHQWLDO�DVSHFW�RI�WKH SURJUDPPH��
7KHUH�LV�QHFHVVLW\�WR�HVWDEOLVK�1DWLRQDO�)RFDO�3RLQW�DQG�PRUH�DFWLYHO\�LQYROYH�
$QLPDO� %UHHGHUV� RUJDQL]DWLRQV� LQ� RUGHU� WR� FRQWLQXH� PRUH� VXFFHVVIXO�
LPSOHPHQWDWLRQ�RI�JHQHWLF�UHVRXUFHV�FRQVHUYDWLRQ�SURJUDPPH�

5HIHUHQFHV
�� >wdkg_�� <�Y��� Dymg_�D�Y��� FZrmjh\�� :�F��� Khjhdh\hc�� I�N��� MoZgh\��

K�<��Nbeh]_g_lbq_kdbc� ZgZeba� [mjh]h� eZl\bckdh]h� kdhlZ� gZ� hkgh\_�
ihebfhjnbafZ� wjbljhpblZjguo� Zglb]_gh\��/DWYLMDV� =LQDWQX� DNDGHPLMDV�
YHVWLV��������1U���������� ��������OSS�
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�� %RYHLQLHQH�� %�� 9LLQDODVV�� +�� 9DUY�� 6��� %HNHUH�� 5�� 3UHOLPLQDU\� $QDO\VLV� IRU�
&RPSDULQJ� *HQHWLF� 6WUXFWXUH� RI� /LWKXDQLDQ�� /DWYLDQ� DQG� (VWRQLDQ� 1DWLYH�
&DWWOH��3URFHHGLQJV� RI� WKH� �WK %DOWLF� $QLPDO� %UHHGLQJ� &RQIHUHQFH��-HOJDYD��
������$SULO��������������SS�

�� 9LLQDODVV�+��9DUY�6���%RYHLQLHQH�%���%HNHUH�5��5HG�FDWWOH�EUHHGV�LQ�WKH�%DOWLF�
FRXQWULHV� � FKDUDFWHULVDWLRQ�E\�JHQHWLF�PDUNHUV��3URFHHGLQJV�RI� WKH��WK %DOWLF�
$QLPDO�%UHHGLQJ�&RQIHUHQFH��%DLVRJDOD���������������SS�

�� >wdkg_�� <�Y�� =_g_lbq_kdbc� ihebfhjnbaf� wjbljhpblZjguo� Zglb]_gh\� b
g_dhlhjuo� [_edh\� djh\b� [mjh]h� eZl\bckdh]h� kdhlZ� \ k\yab� k _]h�
bkihevah\Zgb_f� \ k_e_dpbb�� :\lhj_n_jZl� ^bk�� dZg^�� [bhe�� GZmd��
E_gbg]jZ^�Imrdbg�������� ���k�
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'(9(/230(17�7(1'(1&,(6�2)�$1,0$/�5($5,1*�,1�(6721,$0��3LLUVDOX��0LQLVWU\�RI�$JULFXOWXUH��(VWRQLD
'HFUHDVH� LQ� WKH� WRWDO� SURGXFWLRQ� RI� DQLPDO� UHDULQJ� LV� JUHDWHU� WKDQ� LQ� SODQW�

SURGXFWLRQ�� 7KH� QXPEHU� RI� DQLPDOV� DQG� WKH� RXWSXW� RI� DQLPDO� SURGXFWV� KDYH�
GHFOLQHG� \HDU� E\� \HDU� GXH� WR� WKH� ORZ� SXUFKDVLQJ� SULFHV�� UHODWLYHO\� JUHDW� LPSRUW�
FDSDFLWLHV�� DQG� WKH� LQIOXHQFHV� RI� WKH� DJULFXOWXUDO� UHIRUP�� :LWKLQ� WHQ� \HDUV�� WKH�
QXPEHU� RI� DQLPDOV� KDV� GHFUHDVHG� ����� 7KH� QXPEHU� RI� VKHHS� DQG� JRDWV� KDV�
GHFUHDVHG�FD������7DEOH����

7DEOH����7KH�QXPEHU�RI�FRZV�DV�RI�'HFHPEHU�����E\�WKRXVDQGV�RI�KHDGV�

%RYLQHV 3LJV 6KHHS�DQG�
JRDWV +RUVHV 3RXOWU\

���� ����� ����� ����� ��� ������
���� ����� ����� ����� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������
���� ����� ����� ���� ��� ������

0LON�SURGXFWLRQ
'DLU\� FDWWOH� UHDULQJ� KDV� EHHQ� WKH� PRVW� LPSRUWDQW� VHFWRU� RI� DJULFXOWXUDO�

SURGXFWLRQ� ZLWKLQ� WKH� UHFHQW� GHFDGHV�� 6LPLODUO\� WR� WKH� JHQHUDO� WHQGHQFLHV� LQ�
DJULFXOWXUH��GDLU\�SURGXFWLRQ�KDV�DOVR�GHFUHDVHG�ZLWKLQ�WKH�SUHYLRXV�WHQ�\HDUV��,Q�
������WKHUH�ZHUH�������WKRXVDQG�WRQQHV�RI�PLON�SURGXFHG�LQ�(VWRQLD��LQ�������WKH�
ILJXUH�KDG�GURSSHG�WR�RQO\�����WKRXVDQG�WRQQHV��7DEOH�����%\�WKH�\HDU�������PLON�
SURGXFWLRQ�KDG�GHFUHDVHG������7KH� UHDVRQ�RI� WKH� GHFOLQH� LV� WKH� GHFUHDVH� LQ� WKH�
QXPEHU�RI�DQLPDOV��ZKLFK�KDV�EHHQ�FDXVHG�E\�WKH�VWHHS�UHFHVVLRQ�LQ�WKH�SXUFKDVH�
FDSDFLW\�RI�WKH�HDVWHUQ�PDUNHW�DQG�LQ�H[SRUW�FDSDFLWLHV�

6LQFH� ������ PLON� SURGXFWLRQ� SHU� FRZ� VWDUWHG� WR� JURZ� DJDLQ�� ,Q� ������ PLON�
SURGXFWLRQ�SHU�FRZ�ZDV�����KLJKHU�WKDQ�LQ�������

7KH�QXPEHU�RI�FRZV
,Q�������WKH�QXPEHU�RI�FRZV�LQ�(VWRQLD�GHFUHDVHG��FRPSDUHG�WR�WKDW�RI�������

E\�DQRWKHU�������DQLPDOV��RU�������FRPSULVLQJ���������DQLPDOV�DV�RI�-DQXDU\����
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������)LJXUH�����6LQFH�D�\HDU�DJR��WKHUH�ZDV�WKH�GURS�RI�DOPRVW�����������������
�����RQ� WKH�DYHUDJH��� WKHQ� LQ������� UHODWLYH�VWDELOLVDWLRQ� LQ� WKH�QXPEHU�RI�FRZV�
FRXOG� EH� REVHUYHG�� 7KH� OLTXLGDWLRQ� RI� WKH� FDWWOH� GXH� WR� WKH� XQIDYRXUDEOH�
SURGXFWLRQ�FRQGLWLRQV� LQ������KDV�EHHQ� VWRSSHG�� VWURQJHU� DQG�PRUH�FRPSHWLWLYH�
SURGXFHUV�KDYH�VXUYLYHG��7KHUH�LV�QR�FRQVLGHUDEOH�GHFOLQH�H[SHFWHG�LQ�WKH�QXPEHU�
RI� FRZV� ZLWKLQ� WKH� QH[W� IHZ� \HDUV�� UDWKHU� VRPH� LQFUHDVH� LV� DVVXPHG�� ,Q� ������
������ RI� FRZV�ZDV� XQGHU� DQLPDO� UHFRUGLQJ�� 7KH�PDMRU� SDUW� LQ� WKH� VWUXFWXUH� RI�
FDWWOH�FRPSULVHG�WKH�(VWRQLDQ�+ROVWHLQ�EUHHG�FRZV�± �������DQG�WKH�SHUFHQWDJH�RI�
WKHVH� KDV� FRPSDUHG� WR� WKH� ODVW� \HDU� LQFUHDVHG� E\� ���� SHUFHQWDJH� SRLQWV�� 7KH
LQFUHDVH� LQ� WKH� QXPEHU� RI� WKH� +ROVWHLQ� EUHHG� FRZV� KDV� EHHQ� HYRNHG� E\� WKHLU�
JUHDWHU� JHQHWLF� SRWHQWLDO� FRPSDUHG� WR� RQH� RI� WKRVH� RI� WKH� (VWRQLDQ� 5HG� DQG�
(VWRQLDQ�1DWLYH�FDWWOH�EUHHG�FRZV��7KH�SHUFHQWDJH�RI� WKH�(VWRQLDQ�1DWLYH�FDWWOH�
EUHHG� KDV� DOVR� LQFUHDVHG� IURP� ����� WR� ����� DQG� WKLV� KDV� EHHQ� HYRNHG� E\� WKH�
JRYHUQPHQW�VXEVLG\�JLYHQ�WR�WKH�1DWLYH�FDWWOH�EUHHG�FRZV�DV�DQ�HQGDQJHUHG�EUHHG��
7KH�SHUFHQWDJH�RI� WKH�(VWRQLDQ�5HG�EUHHG�FRZV�KDV�GHFUHDVHG� WR��������ZKLFK��
FRPSDUHG�WR�WKH�SUHYLRXV�\HDU��KDV�GURSSHG�E\�����SHUFHQWDJH�SRLQWV�

0LON�SURGXFWLRQ
$FFRUGLQJ� WR� WKH�SURYLVLRQDO� GDWD���������� WRQQHV�RI�PLON�ZHUH�SURGXFHG� LQ�

������ ZKLFK� LV� ����� RU� ������ WRQQHV� PRUH� WKDQ� LQ� ����� �)LJXUH� ���� 7KH� OLWWOH�
LQFUHDVH� LQ� PLON� SURGXFWLRQ� ZDV� DFKLHYHG� ZLWKLQ� WKH� ODVW� PRQWKV� RI WKH� \HDU�
GHVSLWH�WKH�SURGXFWLRQ�EHLQJ��������WRQQHV�VPDOOHU�LQ�WKH�ILUVW�KDOI�\HDU�FRPSDUHG�
WR� WKH� VDPH�SHULRG�RI� WKH�SUHYLRXV� \HDU��7KH�SURGXFWLRQ�RI� WKH� VHFRQG�KDOI�\HDU�
H[FHHGHG� WKH� DFFRUGLQJ� YDOXH� RI� DVVHWV� RI� WKH� SUHYLRXV� \HDU� DOUHDG\� E\� �������
WRQQHV��7KHUH�ZDV���������WRQQHV�RI�PLON�UHDOLVHG�WR�WKH�PLON�SURFHVVLQJ�RU������
PRUH� WKDQ� LQ�������7KH�DPRXQW�RI�PLON�ERXJKW�XS�E\� WKH�SURFHVVLQJ� LQGXVWULHV��
L�H��WKH�DPRXQWV�RI�WKH�VHFRQG�KDOI�\HDU�H[FHHGHG�WKH�DPRXQWV�RI�WKH�VDPH�SHULRG�
LQ� ������ 7KH� TXDOLW\� RI� PLON� KDV� LPSURYHG� FRPSDUHG� WR� WKH� SUHYLRXV� \HDU�� ,Q�
������WKH�HOLWH�RU�KLJKHU�JUDGH�PLON�FRPSULVHG�������RI�WKH�PLON�SXUFKDVHG��DQG�
LQ�������LW�ZDV��������7KH�SHUFHQWDJH�RI�JUDGH��VW PLON��KRZHYHU��GHFUHDVHG�IURP�
������WR��������7KH�IDW�FRQWHQW�RI�WKH�PLON�UHVHUYHG�ZDV�RQ�WKH�DYHUDJH�RI�������
RU������SHUFHQW�KLJKHU�WKDQ�LQ������

7KH� LQFUHDVH� LQ� WKH� WRWDO� SURGXFWLRQ� RI� PLON� ZKLOH� WKH� QXPEHU� RI� FRZV� KDV�
GHFUHDVHG�FDQ�EH�H[SODLQHG�E\�WKH�JUHDWHU�DYHUDJH�SURGXFWLYLW\�RI�WKRVH�UHPDLQHG��
ZKLFK�LQ�������UHDFKHG D�UHFRUG�OHYHO�LQ�(VWRQLD�± ������NJ��L�H������NJ���������
PRUH� WKDQ� LQ� WKH�SUHYLRXV� \HDU�� DQG�����NJ�PRUH� WKDQ� LQ� WKH� UHFRUG�\HDU�RI� WKH�
����LHV�� WKDW� LV� ����� �)LJXUH� ���� 7KLV� JURZWK� LQ� SURGXFWLYLW\� LV� LQ� PDQ\� ZD\V�
H[SODLQDEOH�E\�WKH�IDFW�WKDW�LQ�PRVW�FDVHV�WKH�OHVV�SURGXFWLYH�FRZV�ZHUH�ORVW�LQ�WKH�
FRXUVH� RI� UHGXFLQJ� RU� HOLPLQDWLQJ� FDWWOH� GXULQJ� WKH� SUHYLRXV� \HDUV� GXH� WR� WKH�
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GLVDGYDQWDJHRXV�FRQGLWLRQV��$W�WKH�VDPH�WLPH��PLON�SURGXFHUV�KDYH�VWDUWHG�WR�SD\�
JUHDWHU�DWWHQWLRQ�WR�IHHGVWXIIV��HVSHFLDOO\�WR�WKH�SURGXFWLRQ�DQG�TXDOLW\�RI�VLOR�
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0LON�LQ�WKRXVDQGV�RI�WRQQHV 0LON�SHU�FRZ��NJ�\HDU� 1R��RI�FRZV�LQ�WKRXVDQGV

)LJXUH����1XPEHU�RI�FRZV�DQG�JURVV�SURGXFWLRQ�RI�PLON�DQG�DYHUDJH�PLON�\LHOG�
SHU�FRZ�SHU�\HDU

)ROORZLQJ�WKH�H[DPSOH�RI�WKH�PRUH�VXFFHVVIXO�FDWWOH�IDUPHUV��IHHGVWXIIV�UDWLRQV�
DUH� EHLQJ�PRUH� RIWHQ� FRPSRVHG� ZLWK� JUHDWHU� SUHFLVLRQ�� LQ� VLORV�� WKHUH� DUH�PRUH�
FRUQ��FRUQ�IORXU��OXFHUQH��DQG�SURWHLQ�FDNHV�XVHG�DV�FRPSRQHQWV��HWF�

%X\LQJ�LQ
7KH�SXUFKDVH� SULFHV� RI�PLON� LQFUHDVHG� LQ� ����� FRPSDUHG� WR� WKH� ODVW� \HDU� E\�

����� IURP� WKH�DYHUDJH�RI�������NU�WRQ� LQ������� WR�������NU�WRQ� LQ�������$V� WKH�
PDLQ� UHDVRQ� IRU� WKH� ULVH� LQ� SULFH�� WKH� LQFUHDVH� DFKLHYHG� LQ� WKH� (VWRQLDQ� H[SRUW�
TXRWD� E\� DOPRVW� WZR� WLPHV� DV� WKH� UHVXOW� RI� WKH� VXFFHVVIXO� (8� DFFHVVLRQ�
QHJRWLDWLRQV�DQG�WKH�HOLPLQDWLRQ�RI�WKH�����FXVWRPV�WDULII�ZLWKLQ�WKH�TXRWD�FRXOG�
EH�HPSKDVLVHG��

1HYHUWKHOHVV�� GHVSLWH� WKH� LQFUHDVH� LQ� WKH� SULFH� RI� PLON�� LQ� ������ PRVW� PLON�
SURGXFHUV�KDG�QR�PHDQV�IRU�FXUUHQW�UHSDLUV�RU�LQYHVWPHQWV��EHFDXVH�WKH�SURGXFWLRQ�
FRVWV� RI�PLON� LQFUHDVHG� FRQVLGHUDEO\� GXH� WR� WKH� LQFUHDVH� LQ� WKH� SULFH� RI� VHYHUDO�
PDMRU� LQSXWV� �H�J�� IXHO�� IHHGVWXIIV��HOHFWULFLW\���7KH�ULVH�RI� WKH�86'�FRPSDUHG� WR�
(852�KDV�EHHQ�RI�JUHDW�LQIOXHQFH�
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%\� WKH� HQG� RI� ������ �� PLON�SURFHVVLQJ� HQWHUSULVHV� SRVVHVVHG� WKH� (8� HXUR�
FHUWLILFDWH��WZR�JUHDW�FKHHVH�SURGXFHUV�DSSHDUHG�DPRQJ RWKHUV�

7KHUH�FDQ�EH�RQH�VLQJOH�GLUHFWLRQ�WUHQG�QRWHG�± WKH�KLJKHU�WKH�PLON�\LHOG�SHU�
FRZ�� WKH�PRUH�HIIHFWLYH� WKH�SURGXFWLRQ�HFRQRPLFDOO\�VSHDNLQJ� LV�� ,W� LV�FOHDU� WKDW�
PLON� SURGXFWLRQ� FDQ� EH� FRQVLGHUHG� SURILWDEOH� RQO\� DW� RYHU� ������������ NJ�
SURGXFWLRQ�SHU FRZ�D�\HDU�DQG�WKLV�OHYHO�KDV�EHHQ�UHDFKHG�E\�XV�E\�QRZ�DOUHDG\�

6XEVLGLHV
7KH�WUHQGV�RI�WKH�(VWRQLDQ�PLON�SROLFLHV�LQ������ZHUH�UHIOHFWHG�E\�WKH�VWDWH¶V�

GLUHFW�DLG�WR�GDLU\�FRZV��ZKLFK�UHDFKHG�������������NURRQV��LQ������������PLOOLRQ�
NURRQV���6XEVLGLHV WR�RQH�FRZ�ZHUH�������NURRQV��LQ�����������NURRQV���,Q�������
IRU� WKH� ILUVW� WLPH�� RXW� RI� WKH� ��� PLOOLRQ� NURRQV� DOORFDWHG� IRU� WKH� DVVRFLDWLYH�
HQWHUSULVHV�IURP�WKH�VWDWH�VXEVLGLHV��WKH�WRWDO�RI�����PLOOLRQ�NURRQV�ZHUH�DOORFDWHG�
IRU�WKH�GDLU\�VHFWRU�DQG�WKH�EUHHGLQJ�RI�GDLU\�FDWWOH�

2QH� RI� WKH� LPSRUWDQW� VXEVLGLHV� IRU� WKH� FDWWOH� IDUPHUV� ZDV� DOVR� WKH� EUHHGLQJ�
VXEVLG\��,Q�������RXU�FDWWOH�EUHHGLQJ�DVVRFLDWLRQV�DQG�VRFLHWLHV�UHFHLYHG�WKH�WRWDO�
RI� ����PLOOLRQ� NURRQV� RI� EUHHGLQJ� VXEVLGLHV��2QH� RI� WKH� NH\�ZRUGV� LQ� WKH� GDLU\�
VHFWRU� LQ� ������ ZDV� DOVR� WKH� VFKRRO� PLON�� WR� ZKLFK� OHJLVODWLRQ� DQG� WKH� VSHFLILF�
LPSOHPHQWDWLRQ� SURJUDPPH� ZHUH� SUHSDUHG�� 7KH� JRDO� RI� WKH� VFKRRO� PLON�
SURJUDPPH� ZDV� WR� SURPRWH� KHDOWK\� HDWLQJ� KDELWV� DPRQJ� VFKRRO� FKLOGUHQ� DQG�
GHYHORS� WKH� KDELW� RI� GDLU\� SURGXFWV¶� FRQVXPSWLRQ� LQ� FKLOGUHQ�� WKXV� KHOSLQJ� WKH�
GHYHORSPHQW� RI� ORFDO� PLON� SURGXFWLRQ�� 7KH� SURJUDPPH� ZDV� LPSOHPHQWHG� LQ�
-DQXDU\������

7KH�QHZ�NH\�ZRUGV�IRU�WKH�QHDUHVW�IXWXUH��WKDW�LV�WKH�\HDU�������FRXOG�EH�WKH�
SUHSDUDWLRQ� RI� WKH� V\VWHP� RI� PLON� TXRWDV� DQG� WKH� SUHSDUDWLRQ� RI� WKH�
LPSOHPHQWDWLRQ� RI� DQ� LQGHSHQGHQW� ODERUDWRU\� IRU� DVVHVVLQJ� WKH� TXDOLW\� RI� WKH�
SXUFKDVHG�PLON��

0HDW�SURGXFWLRQ
0HDW� SURGXFWLRQ� LV� D� EUDQFK� RI� WKH� WUDGLWLRQDO� DJULFXOWXUDO� SURGXFWLRQ�EHVLGH�

PLON�DQG�FHUHDO�SURGXFWLRQ��,Q�(VWRQLD��PDLQO\�SRUN�LV�SURGXFHG��ZKLFK�FRPSULVHG�
����RI� WKH�PHDW�SURGXFHG� LQ������� WKH�SHUFHQWDJHV�DUH�GLYLGHG�DV� IROORZV��EHHI�
����� SRXOWU\� ����� DQG� VKHHS� DQG� JRDW�PHDW� ���� ,Q� ������ WKH�PHDW� SURGXFWLRQ�
UHDFKHG�������WKRXVDQG�WRQQHV��,Q�������RQO\� WKH�WRWDO�RI��������WRQQHV�RI�PHDW�
ZDV�SURGXFHG��WKXV�WKH�SURGXFWLRQ�KDV�GHFUHDVHG�E\������7DEOH�����7KH�GHFOLQH�LQ�
WKH�PHDW�SURGXFWLRQ�LV�FDXVHG�E\�WKH�GLVDSSHDUDQFH�RI�WKH�GHPDQG�RQ�WKH�HDVWHUQ�
PDUNHW�DQG� WKH� ORZ�EX\LQJ�LQ�SULFHV� LQ� WKH� LQWHUQDO�PDUNHW�RI� WKH�SDVW�FRXSOH�RI�
\HDUV�
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7KH� QHZ� IRRG� ODZ� DQG� WKH� LPSOHPHQWLQJ� DFWV� RI� LW�� LQFOXGLQJ� WKH� K\JLHQH�
UHTXLUHPHQW�UXOHV�IRU�IUHVK�PHDW��HQIRUFHG�RQ�-DQXDU\����������LQIOXHQFHG�ERWK�WKH�
PHDW�SURGXFHUV�DQG�SURFHVVRUV�

7DEOH����0HDW�SURGXFWLRQ��LQ�WKRXVDQGV�RI�WRQQHV�
0HDW�SURGXFWLRQ %HHI 3RUN 6KHHS�DQG�JRDW�PHDW 3RXOWU\

���� ����� ���� ���� ��� ����
���� ����� ���� ���� ��� ����
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���
���� ���� ���� ���� ��� ���

/DVW�\HDU��WKH�PDUNLQJ�RI�ERYLQHV�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�
(8� ZDV� HQIRUFHG�� WKH� PDUNLQJ� DQG� UHJLVWUDWLRQ� RI� SLJV� DQG� VKHHS� DOVR� EHFDPH�
REOLJDWRU\��

%HHI
,Q�������WKH�RXWEXUVWV�RI�IRRW�DQG�PRXWK�GLVHDVH�DQG�FDVHV�RI�%6(�LQIOXHQFHG�

WKH�EHHI�PDUNHW�RI�WKH�ZRUOG��7KH�LQIOXHQFH�RI�%6(�RQ�WKH�SURGXFWLRQ�RI�EHHI�ZLOO�
SUREDEO\�EHFRPH�PRUH�HYLGHQW�LQ������

7KH�UHDULQJ�RI�EHHI�DQLPDO�EUHHGV�LV�SLFNLQJ�XS�VSHHG�DQG�RQ�-XO\�����������
WKH�(VWRQLDQ�%HHI�&DWWOH�%UHHGHUV�$VVRFLDWLRQ�ZDV� HVWDEOLVKHG�� DQG� VLQFH� ������
WKH�EHHI�DQLPDO�UHFRUGLQJ�LV�FRQGXFWHG�

%HHI� DQLPDO� EUHHGLQJ� LV� EHLQJ� GHDOW� ZLWKLQ� ��� FRXQWLHV�� ZKHUHDV� PRUH� WKDQ�
���� RI� WKH� FDWWOH� KDV� EHHQ� FRQFHQWUDWHG� LQWR� +LLX�� 6DDUH�� DQG� /llQH� FRXQWLHV��
7KHUH� DUH� ���EHHI� FDWWOH� DOWRJHWKHU��2YHU� D� KDOI� RI� WKH� EHHI� DQLPDO� EUHHGHUV� DUH�
NHHSLQJ�UHODWLYHO\�VPDOO�FDWWOH�KHUGV��ZKHUH�WKHUH�DUH�XS�WR����EHHI�DQLPDOV��

,Q�(VWRQLD��WKH�QXPEHU�RI�ERYLQHV��LQFOXGLQJ�FRZV��KDV�GHFUHDVHG�IURP�\HDU�WR�
\HDU��DV�LW�KDV�LQ�WKLV�\HDU�DV�ZHOO��,Q�WKH�HQG�RI�WKH�\HDU�������WKHUH�ZHUH���������
RU�DOPRVW�����ERYLQHV�OHVV�WKDQ�WKH�ODVW�\HDU�

6LQFH�WKH�SURGXFWLRQ�RI�EHHI�LV�GHSHQGDQW�RQ�WKH�QXPEHU�RI�PLON�FRZV��WKHQ�LQ�
������ WKH� EHHI� SURGXFWLRQ� GHFUHDVHG� WR� ������� WRQQHV�� ZKLFK� LV� WKH� JUHDWHVW�
GHFOLQH�DPRQJ�WKH�EUDQFKHV�RI�PHDW�SURGXFWLRQ��



��

7KH�SXUFKDVH� SULFHV� KDYH� UHPDLQHG� ORZ�GXULQJ� WKH� UHFHQW� \HDUV� DQG� WKLV� KDV�
EURXJKW�E\�WKH�OLWWOH�LQWHUHVW�LQ�WKH�IDWWHQLQJ�RI�DQLPDOV�DPRQJ�WKH�SURGXFHUV��7KLV
LV�ZK\�PRVW�EXOO�FDOYHV�DUH�NLOOHG�\RXQJHU�WKDQ���PRQWK�

3RUN
���� RI� SRUN� FRPHV� IURP� SURGXFWLRQ� HQWHUSULVHV�� ZKHUH� ���� RI� WKH� WRWDO� RI�

SLJV�DUH�NHSW��2XW�RI�WKH�SLJV�UHJLVWHUHG�ZLWK�WKH�DJULFXOWXUDO�DQLPDOV��WKH�JUHDWHVW�
SHUFHQWDJH� ������FRPSULVHV� WKH�SXUHEUHG�<RUNVKLUHV������LV�RI�/DQGUDFH�EUHHG�
DQG� ���� GLIIHUHQW� FURVVEUHHGV�� ,Q� JHQHUDO�� ZLWKLQ� WKH� UHFHQW� \HDUV�� LW� FRXOG� EH�
QRWHG�WKDW�WKH�WUHQG�RI�NHHSLQJ�FURVVEUHG�SLJV�LV�DFFHOHUDWLQJ�

$V� D� SRVLWLYH� WUHQG�� WKH� LPSURYHPHQW� RI� WKH� TXDOLW\� RI� WKH� PHDW� RQ� SLJV¶�
FDUFDVVHV�FRXOG�EH�SRLQWHG�RXW��$FFRUGLQJ�WR�WKH�DQLPDO�UHFRUGLQJ��WKH�FRQWHQW�RI�
OHDQ�PHDW�RQ� WKH�EUHHGLQJ�SLJV�XQGHU�DQLPDO� UHFRUGLQJ� LV������FRPSDUHG� WR� WKH�
���� ILYH� \HDUV� DJR�� 7KH� DYHUDJH� FRQWHQW� RI� OHDQ� PHDW� RQ� WKH� IDWWHQLQJ� SLJV�
UHDOLVHG�LV�DW�WKH�PRPHQW�DERXW��������

,Q��������������WRQQHV�RI�SRUN�ZDV�SURGXFHG��ZKLFK�LV�WKH�PRVW�PRGHVW�UHVXOW�
RI�WKH�ODVW�WHQ�\HDUV��,Q�FRPSDULVRQ�ZLWK�WKH�SUHYLRXV�\HDU��WKH�GHFOLQH�ZDV�����

,I�EHIRUH�WKH�HQG�RI�������WKH�SXUFKDVH�SULFHV�RI�SRUN�LQFUHDVHG��WKHQ�WKH�ULVH�
LQ� UHDOLVDWLRQ� RI� SLJV� LQ� WKH� HQG� RI� ����� DQG� EHJLQQLQJ� RI� ������ EURXJKW� E\� D�
FHUWDLQ�GHFOLQH�LQ�WKH�SXUFKDVH�SULFHV��,Q�WKH�VHFRQG�KDOI�RI�WKH�\HDU��WKH�EX\LQJ�LQ�
SULFHV�URVH�DJDLQ�DQG�DW� WKH�PRPHQW�DUH�WKDQNV�WR�WKH�LPSRUWHG�SRUN¶V� LQFUHDVHG�
SULFH DW� WKH�SULFH� OHYHO��ZKLFK�SURPRWHV�SURGXFWLRQ��(VWRQLD¶V� ODUJHVW�SLJ� UHDUHG�
(.6(.2�LV�DW� WKH�PRPHQW�H[SDQGLQJ� LWV�SURGXFWLRQ��,QWHUHVW� LQ�H[SDQGLQJ�SRUN�
SURGXFWLRQ�KDV�EHHQ�KLQGHUHG�E\�WKH�IHHGVWXIIV�SULFHV��ZKLFK�DUH�KLJKHU�FRPSDUHG�
WR�WKH�SUHYLRXV�\HDU�

6LQFH� -XO\� ��� WKH�(8�PDGH� D� FRPPLWPHQW� WR� HOLPLQDWH� H[SRUW� VXEVLGLHV� DQG�
(VWRQLD� KDV� EHHQ� JLYHQ� D� WROO� IUHH� H[SRUW� TXRWD�� 7KH� LQIOXHQFH� RI� WKHVH� RQ� WKH�
IRUHLJQ�WUDGH�RI�SRUN�KDV�VR�IDU�QRW�EHHQ�TXDQWLWDWLYHO\�LPSRUWDQW��7KH�WHUPLQDWLRQ�
RI�WKH�LPSRUW�UHVWULFWLRQV�GLG�QRW�LQIOXHQFH�SRUN�H[SRUW�HLWKHU��EHFDXVH�WKH�SULFH�RI�
PHDW�KDG�PHDQZKLOH�LQFUHDVHG��

6KHHS�PHDW
6KHHS� UHDULQJ� LQ�(VWRQLD� KDV� GXULQJ� WKH� UHFHQW� \HDUV� EHHQ� LQIOXHQFHG�E\� WKH�

HZH�SUHPLXP�HQIRUFHG� LQ�������'XH� WR� WKH�PRGHVW�RIIHU�RI� ODPE�RQ� WKH�PDUNHW�
DQG�UHODWLYHO\�UHPXQHUDWLYH�SULFHV��WKH�LQWHUHVW�LQ�VKHHS�UHDULQJ�LV�JUHDW��7KH�IDFWRU�
VORZLQJ� GRZQ� WKH� DFFHOHUDWLRQ� RI� SURGXFWLRQ� LV� WKDW� WKH� GHPDQG� IRU� EUHHGLQJ�
VKHHS�H[FHHGV�RIIHUV��7KH�VHOOLQJ�RSSRUWXQLWLHV�DUH�DOVR�OLPLWHG�GXH�WR�WKH�PDHGL�
YLVQD YLUXV� IRXQG� LQ� (VWRQLDQ� VKHHS�� 6R� IDU�� WKH� SURGXFHUV� KDYH� IRXQG� LW�
SUREOHPDWLF�WR�PDUNHW�WKH�VKHHS�UHDULQJ�SURGXFWV��2Q�WKH�LQLWLDWLYH�RI�WKH�(VWRQLDQ�
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6KHHS�%UHHGHUV�VRFLHW\�DQG�ZLWK�WKH�VXSSRUW�RI�DVVRFLDWLYH�HQWHUSULVH��WKH�FUHDWLRQ�
RI�PDUNHWLQJ�JURXS�DQG�VWUDWHJLHV�KDV�EHHQ�VWDUWHG�

6KHHS�UHDULQJ�LV�LQFUHDVLQJO\�EHLQJ�WDNHQ�XS�LQ�GRPHVWLF�KRXVHKROGV��7KH�WRWDO�
QXPEHU�RI�VKHHS�LQ�(VWRQLD�KDV�VWDUWHG�WR�JURZ��$FFRUGLQJ�WR�(6$��FRPSDUHG�WR�
WKH�SUHYLRXV�\HDU�� WKHUH�DUH�����RU����PRUH�VKHHS��,Q�WKH�HQG�RI� WKH�\HDU�������
WKH�QXPEHU�RI�VKHHS�UHDFKHG��������

)RU�PHDW�SURGXFWLRQ��(VWRQLDQ�%ODFNKHDG�DQG�(VWRQLDQ�:KLWHKHDG� VKHHS�DUH�
JURZQ��$W�WKH�PRPHQW��WKH�(VWRQLDQ�%ODFNKHDG�GRPLQDWHV��EXW�WKH�SHUFHQWDJH�RI�
(VWRQLDQ�:KLWHKHDG� LV� LQFUHDVLQJ�� ,Q� WKH� UHJLVWHU� RI� DJULFXOWXUDO� DQLPDOV�� WKHUH�
ZHUH�����%ODFNKHDG�DQG�����:KLWHKHDG�VKHHS��2[IRUG�'RZQ��7H[HO��DQG�'DOD�
EUHHGV� KDYH� EHHQ� XVHG� IRU� WKH� LPSURYHPHQW� SXUSRVHV�� 7KH� SURGXFWLRQ� RI� VKHHS�
PHDW� KDV� UHPDLQHG� RQ� WKH� OHYHO� RI� ������ ZKLFK� LV� ���� WRQQHV�� $W� WKH�PRPHQW��
WKHUH�DUH�IRXU�ELJJHU�VODXJKWHUKRXVHV�WKDW�SXUFKDVH�VKHHS��7KH�EX\LQJ�LQ�SULFHV�DV�
RI� WKH�HQG�RI� WKH�\HDU�ZHUH�������NU�NJ��7KH�SULFH�RI� ODPE�LV�RI�DERXW� WKH�VDPH�
OHYHO�DOVR�LQ�VKRSV�DQG�PDUNHWV��7KH�SULFH�RI�WKH�LPSRUWHG�ODPE�PHDW��KRZHYHU��LV�
DOPRVW�E\�D�KDOI�KLJKHU�WKDQ�WKH�EX\LQJ�XS�SULFH�����NU�NJ���7KH�LQWHUHVW�LQ�ODPE�
PHDW� DPRQJ� WKH� SURFHVVRUV� DQG� WUDGHUV� LV� JUHDW�� EHFDXVH� GHVSLWH� RXU� UHODWLYHO\�
VPDOO�SURGXFWLRQ��ODPE�PHDW�LV�H[SRUWHG�DW�WKH�SULFH�OHYHO�RI����NU�NJ�

3RXOWU\
,Q�������WKH�QXPEHU�RI�SRXOWU\�LQFUHDVHG�LQ�(VWRQLD�FRPSDUHG�WR�WKH�ODVW�\HDU�

DERXW�����6LQFH�LQ������� WKH�QXPEHU�RI�SRXOWU\�GHFOLQHG�DOPRVW�����LW�FRXOG�EH�
VWDWHG�WKDW� WKH�GHFOLQH�KDV�EHHQ�VWRSSHG�E\�QRZ��,Q������� WKH�QXPEHU�RI�SRXOWU\�
ZDV�RQ�WKH�DYHUDJH�OHYHO�RI�WKH�UHFHQW�ILYH�\HDUV�

,Q�������������WRQQHV�RI�SRXOWU\�PHDW�ZDV�SURGXFHG��ZKHUHDV�DOPRVW�����RI�
WKH� SURGXFWLRQ�ZDV� FRYHUHG� E\�7DOOHJJ� /WG�� 7KH� LQFUHDVH� LQ� SRXOWU\� SURGXFWLRQ�
FRPSDUHG� WR� ������ KDV� EHHQ� ����7KH� UHDVRQ� RI� WKH� ULVH� RQ� WKH� RQH� KDQG� LV� WKH�
GHFOLQH�LQ� WKH�SURGXFWLRQ RI�WKH�RWKHU�PHDWV��DQG�RQ�WKH�RWKHU�KDQG�� WKH�LQFUHDVH�
WKHUH�KDV�RFFXUUHG�LQ�WKH�GHPDQG�IRU�SRXOWU\��7KH�SHUFHQWDJH�RI�SRXOWU\�ZLWKLQ�WKH�
WRWDO�PHDW�SURGXFWLRQ�LQ�������ZDV��������&RPSDUHG�WR�������LW�KDV�ULVHQ�������
DQG�GXULQJ�WKH�UHFHQW�ILYH�\HDUV�������

'HPDQG� IRU� SRXOWU\� PHDW� KDV� JURZQ�� ,I� LQ� ������ SRXOWU\� PHDW� FRPSULVHG�
������ RI� WKH� WRWDO� RI� PHDW� FRQVXPHG�� WKHQ� LQ� ������ LW� ZDV� DOUHDG\� RYHU� �����
7KHUH�DUH�VHYHUDO�UHDVRQV�IRU�WKH�LQFUHDVH�LQ�FRQVXPSWLRQ��WKH�ULVH�LQ�DZDUHQHVV�RI�
WKH� FKDUDFWHULVWLFV� RI� SRXOWU\� PHDW�� ORZHU� SULFH� FRPSDUHG� WR� RWKHU� PHDWV�� DQG�
HODERUDWHG�DGYHUWLVLQJ�FDPSDLJQV��

$OWKRXJK�WKH�JUHDWHVW�SRXOWU\�PHDW�SURGXFHU�LQ�(VWRQLD��7DOOHJJ�/WG��VDZ�WKH�
ULVH�RI�����LQ�SURGXFWLRQ� ODVW�\HDU�� WKHUH�LV�VWLOO�URRP�IRU�GHYHORSPHQW��EHFDXVH�
WKH� VHOI� VXSSO\� OHYHO� ZLWK� SRXOWU\�PHDW� LV� FRQWLQXRXVO\� ORZ�� UHPDLQLQJ� DW� �����
ZKLFK�LV�YHU\�OLWWOH�
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3URGXFWLRQ�RI�HJJV
7KH�JUHDWHVW�OD\LQJ�KHQ�JURZHU�LQ�(VWRQLD�LV�7DOOHJJ�/WG��ZKHUH�D�OLWWOH�RYHU�D�WKLUG�

RI�RXU�HJJV�DUH�SURGXFHG�DQG�PDUNHWHG��7KH�VHFRQG�JUHDWHVW�HJJ�SURGXFHU�DQG�WUDGHU�
LQ�(VWRQLD� LV�7DPVDOX�7(5.2�/WG�ZLWK� WKH�\HDUO\�SURGXFWLRQ�RI����PLOOLRQ�� ,Q� WKH�
ERWK�SRXOWU\�SURGXFWLRQ�HQWHUSULVHV�³KHDOWK�HJJV´�HQULFKHG�ZLWK�RPHJD���IDWW\�DFLGV�
DUH� SURGXFHG� DQG� PDUNHWHG�� 7KHUH� DUH� VWLOO� RWKHU� FRQVLGHUDEOH� HJJ� SURGXFHUV� LQ�
(VWRQLD��7KH�9HWHULQDU\�DQG�)RRG�%RDUG�KDV�JLYHQ� WKH� UHFRJQLWLRQ�QXPEHUV� IRU� WKH�
PDUNHWLQJ�RI�HJJV�WR����HQWHUSULVHV�DQG����SULYDWH�IDUPV�

7KH�WRWDO�SURGXFWLRQ�RI�HJJV�KDV�GHFUHDVHG�ZLWKLQ�WKH�SDVW���\HDUV��IURP���������
SLHFHV� LQ� ����� WR� �������� SLHFHV� LQ� ������ZKLFK�PHDQV� WKDW� FRPSDUHG� WR� WKH� \HDU�
������WKH�GHFOLQH�KDV�EHHQ�DOPRVW�����7KH�UHDVRQ�IRU�WKLV�LV�GHFOLQH�LQ�WKH�QXPEHU�RI�
HQWHUSULVHV�GHDOLQJ�LQ�SRXOWU\�SURGXFWLRQ��

7KH�OHYHO�RI�OD\LQJ�DPRQJ�KHQV�LQ�(VWRQLD�GXULQJ�WKH�UHFHQW�\HDUV�KDV�EHHQ�KLJK��,I�
LQ�������WKHUH�ZHUH�RQ�WKH�DYHUDJH�����HJJV�ODLG�SHU�KHQ�D�\HDU��WKHQ�LQ�������LW�ZDV�
DOUHDG\� ���� SLHFHV� �)LJXUH� ���� 7KH� UHDVRQ� IRU� WKLV� LV� WKH� FRLQFLGHQFH� RI� VHYHUDO�
DGYDQWDJHRXV�FRQGLWLRQV��IHHGVWXIIV�RI�KLJKHU�TXDOLW\��EHWWHU�IHHG�FRQYHUVLRQ�UDWH�IRU�
WKH� KHQV�� EHWWHU� IHHGLQJ� DQG� NHHSLQJ� FRQGLWLRQV�� WKH� XVDJH� RI� OD\LQJ� KHQV� RI� FURVV�
EUHHGV�RI�KLJK�EUHHGLQJ�YDOXH��DV�,6$�%URZQ��+LVH[�EURZQ�DQG�+LVH[�ZKLWH��
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���� ���� ���� ���� ���� ����<HDU
)LJXUH����$YHUDJH�QXPEHU�RI�HJJV�SHU�KHQ��SFV

7KH� VHOI�VXSSO\� ZLWK� HJJV� LV� FRQWLQXRXVO\� JXDUDQWHHG�� 7KH� FRQVXPSWLRQ� RI�
HJJV�KDV�LQ�WKH�SDVW�ILYH�\HDUV�GURSSHG�E\����HJJV�SHU�SHUVRQ�D�\HDU�
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7+(�6,78$7,21�,1�$1,0$/�%5((',1*�,1�/$79,$'��5XQJXOLV�/DWYLDQ�0LQLVWU\�RI�$JULFXOWXUH
7KH�OLYHVWRFN�IDUPLQJ�VHFWRU� LQ�/DWYLD�LV�IXQFWLRQLQJ�DQG�LWV�VXUYHLOODQFH�DQG�

FRQWURO�DFWLYLWLHV�DUH�GHWHUPLQHG�E\�WKH�3HGLJUHH�/DZ�LQ�IRUFH�VLQFH����$SULO������
DPHQGHG� IURP� ���'HFHPEHU� ����� DQG� ���0DUFK� ������ ZKLFK� SURYLGHV� IRU� WKH�
5HJXODWLRQV�RI�WKH�&DELQHW�RI�0LQLVWHUV��DGGUHVVLQJ�VSHFLILF�TXHVWLRQV�DVVRFLDWHG�
ZLWK� OLYHVWRFN� IDUPLQJ�� 7KH� 6WDWH� 3HGLJUHH� ,QVSHFWLRQ� FDUULHV� RXW� IXQFWLRQV� RI�
FRQWURO� DQG� VXUYHLOODQFH� GHWHUPLQHG� E\� WKH� 3HGLJUHH� /DZ�� 7KH� 6WDWH� %UHHGLQJ�
,QIRUPDWLRQ�'DWD�3URFHVVLQJ�&HQWUH�FDUULHV�RXW�(VWDEOLVKPHQW�DQG�NHHSLQJ�RI�WKH�
SHGLJUHH�LQIRUPDWLRQ�GDWD�DV�ZHOO�DV�WKH�DQLPDO�DQG�KHUG�UHJLVWHU�NHHSLQJ�

/LYHVWRFN� IDUPLQJ� VHFWRU� LQ� /DWYLD� HQVXUHV� KHUG� UHJLVWUDWLRQ� DQG� DQLPDO�
LGHQWLILFDWLRQ��7KHUH�LV�D�FHQWUDOL]HG�GDWDEDVH�RQ�WKH�KHUG�DQG�DQLPDO�UHJLVWHUV�DV�
ZHOO� DV� LGHQWLILFDWLRQ� RI� ERYLQH�� SRUFLQH�� RYLQH� DQG� FDSULQH� DQLPDOV� KDYH� EHHQ�
FDUULHG� RXW� LQ� WKH� FRXQWU\�� $QLPDOV� DUH� LGHQWLILHG� LQ� DFFRUGDQFH� ZLWK� WKH� (8�
UHTXLUHPHQWV�� VHWWLQJ� XS� D� FHQWUDOL]HG� GDWDEDVH�� ,Q� ������ WKH� KHUG� DQG� DQLPDO�
UHJLVWUDWLRQ� V\VWHP� ZLOO� EH� LPSURYHG� DV� ZHOO� DV� LPSOHPHQWDWLRQ� RI� WKH�
LGHQWLILFDWLRQ�V\VWHP�IRU�SRUFLQH��RYLQH�DQG�FDSULQH�ZLOO�EH�FRPSOHWHG�

7KH�$QLPDO�%UHHGHUV�$VVRFLDWLRQ�RI�/DWYLD�PRQLWRUV� HLJKW� GLIIHUHQW�$QLPDO�
%UHHGHUV�2UJDQL]DWLRQV�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�KHUG�ERRNV�DQG�LPSOHPHQWLQJ�
RI�EUHHGLQJ�SURJUDPPHV�

7KH� 6WDWH� DLG� LV� DOORFDWHG� LQ� WKH� IRUP� RI� VXEVLGLHV� LQ� FRPSOLDQFH� ZLWK� DQ�
DQQXDO� LQVWUXFWLRQ� E\� WKH� 0LQLVWU\� RI� $JULFXOWXUH� ³2Q� WKH� 6WDWH� $LG� IRU�
0DQXIDFWXULQJ�RI�3URGXFWV�0HHWLQJ�WKH�(8�4XDOLW\�5HTXLUHPHQWV´�

7KH�PDMRU� GLUHFWLRQV� RI WKH�6WDWH� DLG� DOORFDWHG� WR� DQLPDO� EUHHGLQJ�XQGHU� WKH�
SURJUDPPH�DUH�DV�IROORZV�x (VWDEOLVKPHQW�DQG�NHHSLQJ�RI�WKH�$QLPDO�DQG�+HUG�5HJLVWHU�x $QLPDO�UHFRUGLQJ�DQG�GDWD�SURFHVVLQJ�x 5HDULQJ�EUHHGLQJ�DQLPDOV�x 0DUNHWLQJ�RI�EUHHGLQJ�DQLPDOV�DQG�WKHLU�ELR�SURGXFWV�x ,PSRUWV�RI�EUHHGLQJ�PDWHULDO�DQG�WKHLU�ELR�SURGXFWV�

7KH� VLWXDWLRQ� LQ� GDLU\� VHFWRU� KDV� EHHQ� VWDELOL]LQJ�GXULQJ� ODVW� \HDU��7KHUH� DUH�
VHYHUDO� LQGLFHV� FRQILUPLQJ� LW�� WKH� DYHUDJH� PLON� \LHOG� LQ� ����� KDV� LQFUHDVHG� WLOO�
�����NJ�SHU�FRZ��WKH�QXPEHU�RI�VPDOO�VL]H�KHUGV��XQGHU��FRZV��KDV�GHFUHDVHG�IRU�
������ GXULQJ�ODVW�WZR�\HDUV��WKH�TXDOLW\�RI�SURGXFHG�PLON�KDV�LQFUHDVHG�IRU������
FRPSDULQJ�WR�WKH�\HDU�������7KH�PDLQ�WDUJHWV�IRU�WKH�IXUWKHU�SHULRG�DUHx 7R� VXSSRUW� VXFFHVVIXO� IDUP� PDQDJHPHQW� DQG� SURGXFLQJ� FRPSHWLWLYH�

GDLU\�SURGXFWV�IRU�GRPHVWLF�DQG�IRUHLJQ�PDUNHW�x 7R� LPSURYH� WKH� VWUXFWXUH� RI� GDLU\� IDUPLQJ� HVWDEOLVKLQJ� WKH� PLON�
SURGXFHUVC�UHJLVWHU�LQ�RUGHU�WR�LPSOHPHQW�PLON�TXRWDWLRQ��
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x 7R�HVWDEOLVK�DQ�LQGHSHQGHQW��XQLWHG�PLON�DQDO\VLV�ODERUDWRU\�WR�LPSURYH�
WKH� SD\PHQW� V\VWHP� IRU� SURGXFHG� PLON� DQG� LPSOHPHQWDWLRQ� QHFHVVDU\�
UHTXLUHPHQWV�IRU�FRPPRQ�PDUNHW�RUJDQL]DWLRQ�

7KH�/DWYLDQ�%URZQ�LV�D�EDVH�IRU�EHHI�SURGXFWLRQ��7KH�EUHHG�LV�ZHOO�DGDSWHG�WR�
WKH�PDULWLPH�FOLPDWH�DQG�HQYLURQPHQW�DQG�GHPDQGV�PHGLXP�LQSXW�PDQDJHPHQW��
)RU�LPSURYLQJ�RI�EHHI�SURGXFWLYLW\�WKHUH�DUH�XVHG�+HUHIRUG��&KDURODLV��$QJXV�DQG�
/LPRXVLQ� EUHHGV� IRU� FURVVEUHHGLQJ� RI� WKH� EHHI� FDWWOH� DQG� GDLU\� FRZV�� 7KHUH� DUH�
QHDUO\��������EHHI�FDWWOH�LQ�/DWYLD�

7UDGLWLRQDOO\� IRU�/DWYLD� ����RI� WKH� WRWDO�PHDW� FRQVXPSWLRQ� FRQVWLWXWHV� SRUN�
WKDW� KDUGO\� LV� HQVXUHG� E\� /DWYLDQ� IDUPHUV�� 7KH� WRWDO� DPRXQW� RI� SLJV� LV�
FRQWLQXRXVO\�GHFUHDVLQJ�GXULQJ�ODVW�\HDUV��,Q������WKHUH�ZHUH�DERXW���������SLJV�
DQG�����RI� WKHP�ZHUH� LQ� VPDOO� VL]H� IDUPV��7KH�PDLQ� WDVNV� LQ� SLJ� EUHHGLQJ� DUH�
HDUO\�SLJ�ZHDQLQJ��PHDW�TXDOLW\� LPSURYHPHQW�DQG� UHQHZ�DQG�PDLQWDLQ�D�JHQHWLF�
PDWHULDO�RI�SLJ�SRSXODWLRQ��7R�LPSURYH�WKH�SURGXFWLYLW\�RI�IDWWHQLQJ�SLJV�WKHUH�DUH�
XVHG� EUHHGV� RI� /DQGUDFH�� 'XURN�� +HPSVKLUH�<RUNVKLUH�� 3LHWUHQH� DQG� /DWYLDQ�
:KLWH��

7KH� VLWXDWLRQ� LQ� VKHHS�DQG�JRDW� VHFWRU� LV� VXSSRUWHG�E\�JRYHUQPHQW� VXEVLGLHV�
VLQFH� ������ 7KHUH� DUH� QLQH� QXFOHXV� IDUPV� ZLWK� ���� HZHV�� $OWKRXJK� WKH� WRWDO�
QXPEHU�RI�DQLPDOV�LV�GHFUHDVLQJ�WKHUH�LV�D�WHQGHQF\�WR�LQFUHDVH�WKH�PHGLXP�KHUG�
VL]H�� ,Q� ����� WKHUH� LV� SURGXFHG� ���� W� RI� ODPE�� 7KH� QXPEHU� RI� JRDWV� LV� QRW�
GHFUHDVLQJ�GXH�WR�JRRG�GHPDQG�RI�JRDW�PLON�SURGXFWV�LQ�GRPHVWLF�PDUNHW��<HW�WKH�
VHFWRU�VWLOO�QHHGV�VHOI�LPSURYHPHQW�WR�PHHW�WKH�(8�UHTXLUHPHQWV�LQ�SURGXFWLRQ�RI�
GDLU\�SURGXFWV�DQG�PLON�UHFRUGLQJ�

7KHUH�DUH�PRUH�WKDQ�������KRUVHV�LQ�/DWYLD��7KLV�\HDU� WKH�VXEVLGLHV�DUH�SDLG�
IRU� XVLQJ� DUWLILFLDO� LQVHPLQDWLRQ� IRU� KRUVHV� LQ� RUGHU� WR� LPSURYH� IDVWHU� WKH�
SRSXODWLRQ� JHQRW\SH�� 7KH� KRUVHV� DUH� H[SRUWHG� WR� WKH� 86$�� (QJODQG�� *HUPDQ\��
6ZHGHQ��+ROODQG��)LQODQG�'HQPDUN��3RODQG��/LWKXDQLD��(VWRQLD�DQG�HWF��7KLUW\�RI�
KRUVHV�UHDUHG�LQ�/DWYLD�KDYH�SDUWLFLSDWHG�LQ�WKH�LQWHUQDWLRQDO�KRUVH�UDFHV�

/DWYLD� LV�RQH�RI� WKH�(XURSHDQ�FRXQWULHV�ZKHUH�PLQN� LV�UHDUHG�DQG�RQH�RI� WKH�
VHYHQ�VWDWHV��ZKLFK�KDV�IR[HV� 7KH�IXU�IDUPLQJ�LV�RQ�WKH�ZD\�RI�VWDELOL]DWLRQ�DQG�
FDQ�RIIHU�H[FHOOHQW�IXUV�RI�ZHVWHUQ�EUHHGV�IRU�WKH�FRPSHWLWLYH�PDUNHW��<HW�WKHUH�LV�
D�QHFHVVLW\�IRU�D�FRPSXWHULVHG�KLJK�TXDOLW\�EUHHGLQJ�ZRUN�DQG�IDUPHUV�WUDLQLQJ�WR�
WDNH�FDUH�RI�PRUH�WKDQ������EUHHGLQJ�IHPDOH�DQLPDOV�SHU�IDUP�
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(,1)h+581*�(,1(6�25*$1,6,(57(1�6&+:(,1(=8&+7352*5$006�,1�(67/$1'0��5lWVHS��6FKZHLQH]XFKWYHUEDQG�(VWODQG��7DUWX
(LQOHLWXQJ

,P�=HLWUDXP�YRQ�$SULO������ELV�2NWREHU������ZXUGH� LQ�(VWODQG�HLQ�YRQ�GHU�
(*� XQWHUVW�W]WHV� 3+$5(�3URMHNW� ³9HUEHVVHUXQJ� GHU� 6FKZHLQHSURGXNWLRQ� LQ�
(VWODQG´� GXUFKJHI�KUW�� 'LH� DXVOlQGLVFKHQ� %HUDWHU� XQG� YHUDQWZRUWOLFKHQ�
2UJDQLVDWLRQHQ� ZDUHQ� GLH� GHXWVFKHQ� )LUPHQ� $'7� 3URMHNW� *PE+��
=�FKWXQJV]HQWUDOH�'HXWVFKHV�+\EULGVFKZHLQ�*PE+�XQG�'/*�$JULVHUYLFH�

'LH�*UXQGDXIJDEHQ�GHV�3URMHNWV�ZDUHQ�DP�$QIDQJ�
D� (IIHNWLYH� 9HUZHQGXQJ� YRQ� 6FKZHLQHJ�OOH� ]XU� 5HGX]LHUXQJ� GHU�

8PZHOWEHODVWXQJ
E� 8QWHUVW�W]XQJ� GHU� |NRORJLVFKHQ� XQG� ZLUWVFKDIWOLFKHQ�

6FKZHLQHSURGXNWLRQ�LQ�HVWQLVFKHQ�%HWULHEHQ�
F� 9HUEHVVHUXQJ�YRQ�6FKZHLQH]XFKW� XQG�)OHLVFKTXDOLWlW�
G� 9HUEHVVHUXQJ�GHU�0DQDJHPHQWV\VWHPH�

(V�ZXUGH�]XU�8QWHUVW�W]XQJ���JU|�HUH�6FKZHLQHEHWULHEH�DXVJHZlKOW��GLH�DXV�
GHU�6LFKW�GHV�8PZHOWVFKXW]HV�VWUDWHJLVFK�ZLFKWLJ�ZDUHQ��$*�(NVHNR�LQ�9LOMDQGL�
*HELHW�XQG�3lUQXHU�6FKZHLQHEHWULHE��

,Q� HLQ� KDOEHV� -DKU� KDW� PDQ� LQ� +DXSWDXIJDEHQ� GHV� 3URMHNWV� .RUUHNWLYH�
GXUFKJHI�KUW��ZHLO�GLH�EHLGHQ )LUPHQ�]X�GLHVHP�=HLWSXQNW�SULYDWLVLHUW�ZXUGHQ�XQG�
ZHLO�GHU�3lUQXHU�6FKZHLQHEHWULHE�VHLQH�7lWLJNHLW�SUDNWLVFK�EHHQGHW�KDW�

'LH�QHXHQ�$XIJDEHQ�ZXUGHQ�VR�EHVWLPPW��GDPLW�VLH�GHP�HVWQLVFKHQ�6WDDW�XQG�
GHU�HVWQLVFKHQ�6FKZHLQHSURGXNWLRQ�LQVJHVDPW�Q�W]OLFK�ZHUGHQ�N|QQWHQ�

�� 9HUEHVVHUXQJ�YRQ�6FKZHLQH]XFKW� XQG�)OHLVFKTXDOLWlW
�� 9HUEHVVHUXQJ�GHU�0DQDJHPHQWV\VWHPH
�� 9HUEHVVHUXQJ�GHU�9HUZHQGXQJ�YRQ�6FKZHLQHJ�OOH�XQG�±$EIDOO�

=�FKWXQJV]HQWUDOH�'HXWVFKHV�+\EULGVFKZHLQ�*PE+
'HU� KDXSWVlFKOLFKH� 3DUWQHU� XQG�5DWJHEHU� LQ� GHQ�PLW� GHU� 6FKZHLQH]XFKW� XQG�

GHU� =XFKWRUJDQLVDWLRQ� YHUEXQGHQHQ� )UDJHQ� ZDU� ZlKUHQG� GHV� 3URMHNWHV�
=�FKWXQJV]HQWUDOH� 'HXWVFKHV� +\EULGVFKZHLQH� *PE+�� GLH� GHU� 7UlJHU� GHV�
%XQGHVK\EULG]XFKWSURJUDPPV� �%+=3�� LVW�� 'DV� %+=3� LVW� HLQ�
.UHX]XQJV]XFKWSURJUDPP� LQ� 'HXWVFKODQG�� GDV� LQ� VLFK� ElXHUOLFKH�
(U]HXJHUJHPHLQVFKDIWHQ� DXV� JDQ]� 'HXWVFKODQG� HLQLJW�� ������ �� GHU� LQ�
'HXWVFKODQG� SURGX]LHUWHQ� 6FKODFKWVFKZHLQH� VLQG� JHQHWLVFK� DXI� GDV� %+=3�
]XU�FN]XI�KUHQ��'DV�%+=3�LVW�$QELHWHU�YRQ�*HQHWLN��EHU�=XFKWVDXHQ��=XFKWHEHU�
XQG� 6SHUPD� YRQ� 9RU� XQG (QGVWXIHQHEHUQ�� VHLQH� 3URGXNWLRQ� HUIROJW� EHL�
NRQWUROOLHUWHP� XQG� GHILQLHUWHP� *HVXQGKHLWVVWDWXV�� HV� HQWZLFNHOW� XQG� YHUWUHLEW�
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VSH]LHOOH�$QZHQGXQJVVRIWZDUH�I�U�GLH�6FKZHLQH]XFKW�XQG�±3URGXNWLRQ�XQG�SIOHJW�
HLQH�HLJHQH�=XFKWGDWHQEDQN��XP�=XFKWZHUWH�VFKlW]HQ�]X�N|QQHQ��

9HUEHVVHUXQJ�YRQ�6FKZHLQH]XFKW� XQG�)OHLVFKTXDOLWlW
:lKUHQG� GHV� JHVDPWHQ� 3URMHNWV]HLWUDXP� KDEHQ� GLH� 3URMHNWEHUDWHU� DXV� GHU�

=�FKWXQJV]HQWUDOH� 'HXWVFKHV� +\EULGVFKZHLQ� VHKU� LQWHQVLY� DQ� GHQ� PLW�
=XFKWPHWKRGLN� XQG� 0DQDJHPHQWV\VWHPHQ� YHUEXQGHQHQ� 3URMHNWDXIJDEHQ�
JHDUEHLWHW� XQG� NRPSOHWWH� 0HWKRGLN� ]XU� 9HUEHVVHUXQJ� GHV� HVWQLVFKHQ�
=XFKWV\VWHPV�DXVJHDUEHLWHW��

'LH� $XIJDEHQ� I�U� GLH� 9HUEHVVHUXQJ� GHU� =XFKW� XQG� 0DQDJHPHQWV\VWHPV�
ZXUGHQ�XQWHQ�IROJHQG�

�� 9HUEHVVHUXQJ�GHU�=XFKWPHWKRGHQ�XQG�± ,QVWUXPHQWH
�� ,PSRUW� YRQ� =XFKWVSHUPD�� =XFKWWLHUHQ� YRQ� DQGHUHQ� �EHUOHJHQHQ�

HXURSlLVFKHQ�=XFKWSRSXODWLRQHQ
�� 9HUEHVVHUXQJ�GHU�0DQDJHPHQWVV\VWHPH�

=X�GHUHQ�(UI�OOHQ�ZXUGHQ�IROJHQGH�0D�QDKPHQ�GXUFKJHI�KUW�x %HVWDQGDXIQDKPH�]XP�YRUKDQGHQHQ�=XFKWV\VWHPx (QWZLFNOXQJ�HLQHV�=XFKWNRQ]HSWHVx =�FKWHULVFKH�%HUDWXQJ�XQG�6FKXOXQJ�YRQ�)DFKNUlIWHQx (QWZLFNOXQJ�XQG�*HVWDOWXQJ�HLQHU�PRGHUQHQ�=XFKWGDWHQEDQNx hEHUVHW]XQJ� XQG� (LQI�KUXQJ� HLQHU� HGY�JHVW�W]WHQ� ORNDOHQ�
'DWHQHUIDVVXQJ� PLW� $QELQGXQJ� ]XU� 'DWHQEDQN� XQG�
0DQDJHPHQWXQWHUVW�W]XQJ�I�U�GHQ�%HWULHE��6DXHQSODQHU�x (QWZLFNOXQJ� XQG� (LQI�KUHQ� HLQHU� PRGHUQHQ� XQG� HIIHNWLYHQ�
=XFKWZHUWVFKlW]XQJ��%/83�0HWKRGH�

$XVJDQJVVLWXDWLRQ�XQG�(PSIHKOXQJHQ
,Q� (VWODQG� ZXUGH� ]X� GHP� =HLWSXQNW� GHV� 3URMHNWDQIDQJV� KDXSWVlFKOLFK� QXU�

+HUGEXFK]XFKW� JHWULHEHQ�� 'LH� 5HLQ]XFKWEHWULHEH� KDWWHQ� VLFK� LQ� ]ZHL�
+HUGEXFKYHUElQGHQ� YHUHLQLJW�� (V� JDE� KDXSWVlFKOLFK� ]ZHL� 0XWWHUOLQLHQ� ±
/DQGUDVVH� XQG� /DUJH� :KLWH�� (LQH� NOHLQH� 3RSXODWLRQ� JDE� HV� DXFK� +DPSVKLUH�
5DVVH�� (V� ZXUGH� PHLVWHQV� QXU� DGGLWLY� JHQHWLVFKHU� (IIHNWH� JHQXW]W� XQG� DXI�
+HWHURVLVHIIHNWH�YHU]LFKWHW��(V JDE�HLQH�]LHPOLFK�XQJ�QVWLJH�=XFKWVWUXNWXU�± YLHOH�
=XFKWKHUGHQ�� NHLQH� �EHUEHWULHEOLFKH� JHQHWLVFKH� 9HUNQ�SIXQJ�� JHULQJH�
3U�IXQJVLQWHQVLWlW� XQG� =HLWYHU]XJ� LQ� GHU� ,QIRUPDWLRQV�EHUPLWWOXQJ�� .�QVWOLFKH�
%HVDPXQJ� NDP� LQ� GHU� =XFKW� IDVW� JDU� QLFKW� ]XP� (LQVDW]�� ,PPHU� PHKU� ZXUGH�
$XIPHUNVDPNHLW�XQG�|NRQRPLVFKH�%HGHXWXQJ�DXI�0XVNHOIOHLVFKDQWHLO�JHNHKUW�

,Q� GLHVHU� 6LWXDWLRQ� ZXUGH� I�U� (VWODQG� HLQ� .UHXW]XQJV]XFKWSURJUDPP�
HPSIRKOHQ�x 6WUXNWXUYHUEHVVHUXQJ�LQ�GHU�=XFKWVWUXNWXU�XQG�2UJDQLVDWLRQ
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x ��/LQLHQ�.UHXW]XQJV\VWHPR 0XWWHUOLQLHQ�� ODQGHV�EOLFKH� 3RSXODWLRQHQ� /DQGUDVVH� XQG� /DUJH�
:KLWHR 9DWHUOLQLH�� IOHLVFKUHLFKH�XQG�UREXVWH�3RSXODWLRQ�PX�WH�LPSRUWLHUW�
ZHUGHQ��3LHWUDLQ�x 6WUDIIXQJ�GHU�=XFKWRUJDQLVDWLRQx $XIEDX�GHU�=XFKWS\UDPLGHR %DVLV]XFKW�PLW�����6WDPPVDXHQR 9HUPHKUXQJ�PLW������6WDPPVDXHQx 0RGHUQH�=XFKWGDWHQEDQN�PLW�ORNDOHU�=XFKWGDWHQHUIDVVXQJx =XFKWSURJUDPP�PLW�/HLVWXQJVSU�IXQJ�XQG�NRQVHTXHQWHQ�6HOHNWLRQx 6WlUNHUH�(LQELQGXQJ�GHU�.%�LQ�=XFKW�XQG�3URGXNWLRQ

9HUEHVVHUXQJ�GHU�=XFKWPHWKRGHQ�XQG�,QVWUXPHQWH
$OV� HLQH� GHU�ZLFKWLJVWHQ�0D�QDKPHQ� ]XP�(LQULFKWHQ� XQG� ]XU�9HUEHVVHUXQJ�

GHV�=XFKWV\VWHPV� KDW� VLFK� LQ�(VWODQG� GDV�9HUEHVVHUQ� GHU�('9�,QVWUXPHQWH� XQG�
6\VWHPH� HUZLHVHQ�� :lKUHQG� ]ZHL� -DKUHQ� ZXUGH� HLQH� PRGHUQH� XQG�
�EHUEHWULHEOLFKH� =XFKWGDWHQEDQN� DXI� 2UDFOH�%DVLV� EHL� GHP� /HLVWXQJV�
NRQWUROO]HQWUXP�LQ�7DUWX�JHVFKDIIW��(V�ZXUGH�HLQ�6DXHQSODQHU�GE�3ODQHU YRQ�GHU�
=�FKWXQJV]HQWUDOH� ³LPSRUWLHUW´� XQG� LQV� (VWQLVFKH� �EHUVHW]W�� ZREHL� GHU�
6DXHQSODQHU� HLQH� $QELQGXQJ� DQ� GLH� 'DWHQEDQN� KDW�� )�U� (IIHNWLYLWlW� EHL� GHU�
6HOHNWLRQ� XQG� $XVPHU]XQJ� GHU� =XFKWWLHUH� LVW� HLQH� �EHUEHWULHEOLFKH� %/83�
:HUWVFKlW]XQJ�XQHQWEHKUOLFK�

'LH�5HVXOWDWHQ�DXI�GLHVHP�*HELHW�VSUHFKHQ�I�U�VLFK�VHOEVW�x 'HU�HVWQLVFKVSUDFKLJH�GE�3ODQHU NRPPW�]XU�=HLW�LQ����%HWULHEHQ�]XP�
(LQVDW]�x (QGH�6HSWHPEHU������VLQG��EHU��������6WDPPVDXHQ�LQ�GHU�]HQWUDOHQ�
'DWHQEDQN�HUIDVVW��'DYRQ�VLQG�R �����/DQGUDVVH�6DXHQR �����/DUJH�:KLWH�6DXHQR �����+\EULGVDXHQx 'HU� -DKUHVEHULFKW� HQWKlOW� GHWDLOOLHUWH� ,QIRUPDWLRQHQ� ]XU� /HLVWXQJ�
LQQHUKDOE�GHU�=XFKWx -HGH�:RFKH�ZLUG� DOOHQ�=XFKWWLHUHQ� VRZRKO� LQ�%HWULHEHQ� DOV� DXFK� LQ�
GHQ�.%�6WDWLRQHQ��EHUEHWULHEOLFKH�%/83�=XFKWZHUWH�JHUHFKQHW��x 'LH�%HWULHEVOHLWHU�KDEHQ�HLQH�]HLWJOHLFKH�5�FNNRSSHOXQJ�EHWUHIIV�GHU�
=XFKWZHUWHQ� LKUHU� HLJHQHQ� 7LHUH� XQG� GHU� 'DWHQ� GHU� .%�(EHU��
DX�HUGHP� �EHU� GLH� -XQJWLHUH�� GLH� EHVWHQ� =XFKWZHUWHQ� LQ� (VWODQG�
KDEHQ�
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,PSRUW�YRQ�=XFKWVSHUPD�XQG�=XFKWWLHUHQ
,P� 5DKPHQ� GHV� 3+$5(�3URMHNWV� ZXUGHQ� VRZRKO� =XFKWVSHUPD� DOV� DXFK�

=XFKWWLHUH�DXV�1LHGHU|VWHUUHLFK�LPSRUWLHUW��'D�HV�LQ�(VWODQG�IU�KHU�HLQH�9DWHUUDVVH�
IHKOWH�� ZXUGH� HLQH� NOHLQH� 3LHWUDLQ�3RSXODWLRQ� ���� -XQJVDXHQ�� ��� (EHU� XQG� ���
6SHUPDWXEHQ�� ]XU� 9HUPHKUXQJ� HLQJHI�KUW�� $X�HUGHP� ZXUGH� �� .%�(EHU� YRQ�
EHLGHQ�ZHL�HQ�5DVVHQ�XQG�����6SHUPDWXEHQ�YRQ�/DQGUDVVH�XQG�����6SHUPDWXEHQ�
YRQ�/DUJH�:KLWH�LPSRUWLHUW��

9HUEHVVHUXQJ�GHU�0DQDJHPHQWV\VWHPH�
'DUXQWHU�PX��PDQ�LQ�HUVWHU�/LQLH�HLQH�hEHUWUDJXQJ�YRQ�.QRZ�+RZ��EHU�HLQH�

HIIHNWLYH�XQG�PRGHUQH�6FKZHLQH]XFKW�XQG�3URGXNWLRQ�YHUVWHKHQ�
'D]X� ZXUGHQ� LQ� (VWODQG� PHKUHUH� 6HPLQDUH� XQG� :RUNVKRSV� �EHU�

+\EULG]XFKWV\VWHP��6DXHQVHOHNWLRQ��)�WWHUXQJ��6DXHQPDQDJHPHQW��EHLVSLHOZHLVH�
)HOGWDJHQ�� ZR� DXI� *UXQG� GHU� 6DXHQSODQHU�$XVGUXFNHQ� XQG� ±$QDO\VHQ� �EHU� GLH�
6FKZHLQHSURGXNWLRQ� GLVNXWLHUW� ZXUGH�� GXUFKJHI�KUW�� )�U� GLH� 8QWHUVW�W]XQJ� GHU�
(QWZLFNOXQJ� GHU� 'DWHQEDQN� ZXUGHQ� GLH� )DFKOHXWH� DQ� GHP� /HLVWXQJV�
NRQWUROO]HQWUXP�LQ�7DUWX�DQ�2UW�XQG�6WHOOH�NRQVXOWLHUW�XQG�JHKROIHQ��|NRQRPLVFKH�
3DUDPHWHU�I�U�GLH�%/83�=XFKWZHUWVFKlW]XQJ�DXV]XDUEHLWHQ��

1HEHQ�GHQ�6HPLQDUH�XQG�:RUNVKRSV�LQ�(VWODQG�KDW�PDQ�DXFK�LQ�'HXWVFKODQG�
$XVELOGXQJ� GXUFKJHI�KUW� ± %HVXFKH� GHU� YHUVFKLHGHQHQ� 6FKZHLQH]XFKW� XQG�
3URGXNWLRQVEHWULHEH�� (V� ZXUGHQ� HVWQLVFKH� )DFKOHXWH LQ� HLQHU� .%�6WDWLRQ� LQ�
'HXWVFKODQG� JHVFKXOW�� PHKUWlJLJH� .XUVHQ� DXI� *HELHW� )�WWHUXQJ�� =XFKW��
)DUPPDQDJHPHQW��'DWHQEDQN�XQG�=XFKWZHUWVFKlW]XQJ�GXUFKJHI�UW��

3HUSHNWLYHQ�XQG�$XVEOLFNx 'LH� (QWZLFNOXQJ� GHU� RSWLPDOHQ� =XFKWVWUXNWXUHQ� EHQ|WLJW� =HLW�� 'LH�
8PRUJDQLVLHUXQJ�GHV�JDQ]HQ�5HLQ]XFKWV\VWHPV�]X�HLQHP�V\VWHPDWLVFKHQ�
.UHX]XQJV]XFKWV\VWHP� HUIRUGHUW� HUKHEOLFKH� RUJDQLVDWRULVFKH� 9HUlQGH�
UXQJHQ��'LH�6LWXDWLRQ�LVW�GHUPD��YHUlQGHUW��GD��HV�LQ�(VWODQG�MHW]W�HLQHQ�
HLQKHLWOLFKHQ�6FKZHLQH]XFKWYHUEDQG�JLEW��]X�GHP�HV�PLW�GHP�6WDQG�����
0lU]� ����� ��� 0LWJOLHGHUEHWULHEH� XQG� ��� 0LWJOLHGHU�8QWHUVW�W]HU�
JHK|UHQ�� 'HU� (VWQLVFKH� 6FKZHLQH]XFKWYHUEDQG� KDW� GDV� .UHX]XQJV�
]XFKWSURJUDPP� ³0DUPRUIOHLVFK´�� GDV� ]LHOVWUHELJ� 6FKULWW� I�U� 6FKULWW�
HLQJHVHW]W�ZLUG��x /RNDOH� =XFKWGDWHQHUIDVVXQJ� XQG� =XFKWGDWHQEDQN� VLQG� JXWH�
9RUDXVVHW]XQJHQ� I�U� GLH�=XFKWZHUWVFKlW]XQJ�� GHUHQ�$XVZLUNXQJHQ� HUVW�
ODQJIULVWLJ� VS�UEDU� VLQG�� +HXW]XWDJH� ZHUGHQ� DOOH� LQ� GHU� 'DWHQEDQN�
YRUKDQGHQH�=XFKWWLHUH�=XFKWZHUW�EHNRPPHQ��$XI�GLHVHP�*UXQG�N|QQHQ�
GLH� 7LHUH� VRZRKO� LQ� GHQ� %HWULHEHQ DOV� DXFK� LQ� GHQ� .%�6WDWLRQHQ�



��

UHPRQWLHUW��YHUNDXIW�RGHU�DXVJHPHU]W�ZHUGHQ��x 'LH� .UHX]XQJVVDXHQ� VHW]HQ� VLFK� LQ� (VWODQG� LPPHU� PHKU� GXUFK�� 1DFK�
GHP�-DKUHVEHULFKW������GHV�/HLVWXQJVNRQWUROO]HQWUXPV� LQ�7DUWX�ZHUGHQ�
YRQ� GHQ� .UHXW]XQJVVDXHQ� HWZD� ���� )HUNHO� SUR� :XUI� PHKU� OHEHQG�
JHERUHQ��x 'LH�1DFKIUDJH�QDFK�3LHWUDLQ�(QGSURGXNWHEHU�QLPPW�]X��'LH�(VWHQ�KDEHQ�
HV�HUVHKHQ��GD��GLH�(QGVWXIHQHEHU�6FKODFKWN|USHUTXDOLWlW�YHUEHVVHUQ�x 'LH�N�QVWOLFKH�%HVDPXQJ�JHZLQQW�LQ�(VWODQG�LPPHU�PHKU�DQ�%HGHXWXQJ��
,P� -DKUH� ����� NRQQWH� GHU� $EVDW]� QDKH]X� YHUYLHUIDFKW� ZHUGHQ�� 'DV�
VFKDIIW� J�QVWLJH� 9RUDXVVHW]XQJHQ� I�U� GLH� JHQHWLVFKHQ� 9HUELQGXQJHQ�
]ZLVFKHQ� GHQ� 7LHUHQ� LQ� YHUVFKLHGHQHQ� %HWULHEHQ� LQ� (VWODQG� XQG�
JOHLFK]HLWLJ�YHUJU|�HUW�GLH�=XYHUOlVVLJNHLW�GHU�%/83�=XFKWZHUWH��

'HU� .RQWDNW� ]X� GHQ� 3URMHNWSDUWQHUQ� LQ� GHU� =�FKWXQJV]HQWUDOH� EHVWHKW�
ZHLWHUKLQ�� (EHQVR� ZLUG� GLH� =XVDPPHQDUEHLW� ]ZLVFKHQ� GHP�
/HLVWXQJVNRQWUROO]HQWUXP� XQG� GHP� (VWQLVFKHQ� 6FKZHLQH]XFKWYHUEDQG� LPPHU�
HQJHU�XQG�VWlUNHU�
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