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.LOND�XZDJ�R�VDPRUHJXODFML�
Z� D FXFKX� \ZQR FLRZ\P�Z�NRQWHN FLH�UHJXODFML�

SUDZD�SXEOLF]QHJR�

���:VW S�

2G�ZLHOX� MX � ODW�PR QD� REVHUZRZD � ]MDZLVNR� SROHJDM FH� QD� XVWDODQLX� SU]H]�
SRGPLRW\�SU\ZDWQH��XF]HVWQLNÑZ�U\QNX��]�Z\NRU]\VWDQLHP�LQVWUXPHQWÑZ�SU\ZDW�
QRSUDZQ\FK��SHZQ\FK�]DVDG� L� UHJX �RERZL ]XM F\FK�QD� U\QNDFK��QD�NWÑU\FK�SUR�
ZDG] �RQH�G]LD DOQR ���7HJR�URG]DMX�RGGROQH�LQLFMDW\Z\�SRMDZL \�VL �WDN H�Z UÑG�
SRGPLRWÑZ�SURZDG] F\FK�SU]HGVL ELRUVWZD�VSR \ZF]H��NWÑUH�QD�]DVDG]LH�VDPRUH�
JXODFML�]DF] \�WZRU]\ �SU\ZDWQH�GREURZROQH�VWDQGDUG\��NWÑU\FK�FHOHP�E\ R�ZGUD�
DQLH�Z\PDJD �Z\QLNDM F\FK�]�SUDZD�SXEOLF]QHJR��DOH�SU]\�MHGQRF]HVQ\P�RVDG]H�
QLX� LFK�Z� VWRVXQNDFK�XPRZQ\FK�� FR�SR]ZROL R� WH � QD�XVXQL FLH� UÑ QHJR� URG]DMX�
Z WSOLZR FL�]ZL ]DQ\FK�]H�VWRVRZDQLHP�QRUP�SUDZQ\FK��D�SU]H]�WR�SU]\F]\QL R�VL
GR�]ZL NV]HQLD�RFKURQ\�NRQVXPHQWÑZ���&]\QQLNLHP�LVWRWQLH�ZS \ZDM F\P�QD�UR]�
ZÑM�WHJR�URG]DMX�ZVSÑ SUDF\�Z�VHNWRU]H� \ZQR FLRZ\P�E\ �RJURPQ\�Z]URVW�KDQ�
GOX�PL G]\QDURGRZHJR��SU]\�MHGQRF]HVQ\P�]UÑ QLFRZDQLX�Z\PRJÑZ�GRW\F] F\FK�
\ZQR FL�Z�UÑ Q\FK�SD VWZDFK� ZLDWD��FR�VN DQLD R�XF]HVWQLNÑZ� D FXFKD� \ZQR�
FLRZHJR�GR�SRV]XNLZDQLD�UR]ZL ]D �SR]ZDODM F\FK�QD�MHGQR]QDF]QH�XVWDOHQLH�Z\�
PDJD � L� RF]HNLZD � GRW\F] F\FK� URGNÑZ� VSR \ZF]\FK�� VWDZLDQ\FK� SU]H]� VWURQ
VSU]HGDM F �L�NXSXM F ��Z�F]\P�RJURPQLH�SRPRFQD�RND]D D�VL �VDPRUHJXODFMD��

2NROLF]QR FL ��NWÑUD�SU]\F]\QL D� VL �GR� UR]ZRMX� VDPRUHJXODFML�� E\ R� WH �Z\�
G X DQLH� D FXFKD� UROQR� \ZQR FLRZHJR�� ]ZL ]DQH� ]� UR]ZRMHP� U\QNX� \ZQR FL�
Z\VRNR� SU]HWZRU]RQHM� G\VWU\EXRZDQHM� QD� U\QNX� JOREDOQ\P��:� WDNLP�SU]\SDGNX�
Z�Z\WZDU]DQLH�L�G\VWU\EXFM \ZQR FL�]DDQJD RZDQ\FK�MHVW�ZLHOH�SRGPLRWÑZ�SR�

�� 8QLZHUV\WHW�:DUV]DZVNL��3XEOLNDFMD�GR¿�QDQVRZDQD�SU]H]�8QLZHUV\WHW�:DUV]DZVNL�
�� =RE��$��0RNU\V]�2OV]\ VND��5ROD�NRGHNVyZ�GREU\FK�SUDNW\N�Z�RFKURQLH�NRQVXPHQWD���Z���&��%DQDVL VNL��UHG����

2FKURQD� NRQNXUHQFML� L� NRQVXPHQWyZ� Z� 3ROVFH� L� 8QLL� (XURSHMVNLHM� �VWXGLD� SUDZQR�HNRQRPLF]QH��� :DUV]DZD�
������V������

�� =RE��1��&RXWUHOLV��)RUHZRUG���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�0HXOHQ��UHG����:DJHQLQJHQ�������V�����
�� =RE��/��%XVFK��4XDVL�VWDWHV"�7KH�XQH[SHFWHG�ULVH�RI�SULYDWH�IRRG�ODZ���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�0HXOHQ�

�UHG����:DJHQLQJHQ�������V�����
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FKRG] F\FK� ]� UÑ Q\FK� SD VWZ� �EDUG]R� F] VWR� VXURZFH� VSURZDG]DQH� V � ]� SD VWZ�
WU]HFLFK���D�XVWDOHQLH�MHGQROLW\FK�VWDQGDUGÑZ�]GHF\GRZDQLH�X DWZLD�WDN �ZLHORVWRS�
QLRZ �ZVSÑ SUDF ��

1D�UR]ZÑM�VDPRUHJXODFML�ZS \ZD�WH �]ZL NV]DM FD�VL �SRSXODUQR �RGSRZLH�
G]LDOQR FL�VSR HF]QHM�EL]QHVX��FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\��RUD]�V]F]HJÑOQH�Z\�
PRJL�]ZL ]DQH�]�Z\]QDZDQ � UHOLJL � � \ZQR KDODO� GOD� VSR HF]QR FL�PX]X PD �
VNLHM��NRV]HUQD�GOD� \GRZVNLHM����

2SDUFLH� W\FK� LQLFMDW\Z� QD� LQVWUXPHQWDFK� SUDZD� SU\ZDWQHJR�� Z� V\WXDFML� JG\�
G]LD DOQR � Z� ]DNUHVLH� Z\WZDU]DQLD�� SU]HWZDU]DQLD� L� G\VWU\EXFML� \ZQR FL� REM �
WD�MHVW�EDUG]R�V]F]HJÑ RZ �UHJXODFM �SXEOLF]QRSUDZQ ��VN DQLD�GR�]DGDQLD�S\WDQLD�
R�]DVDGQR �SRGHMPRZDQLD�WHJR�URG]DMX�G]LD D �Z�VHNWRU]H�VSR \ZF]\P�RUD]�Z]D�
MHPQ �UHODFM �VDPRUHJXODFML� L�QRUP�SUDZD�SXEOLF]QHJR��3RZVWDMH� WH �S\WDQLH��F]\�
VDPRUHJXODFMD�PR H��D�MH OL�WDN��WR�Z�MDNLP�VWRSQLX��]DVW SL �V]F]HJÑ RZH��QLHU]DG�
NR�ZU F]�WHFKQLF]QH��XQRUPRZDQLD�SUDZD� \ZQR FLRZHJR�RUD]�F]\�VDPRUHJXODFMD�
PR H�UHDOL]RZD �FHOH�SUDZD� \ZQR FLRZHJR"

&HOHP�QLQLHMV]HJR�RSUDFRZDQLD�MHVW�SU]HGVWDZLHQLH�NLONX�UHIOHNVML�GRW\F] F\FK�
]DNUHVX�VDPRUHJXODFML�Z� D FXFKX�UROQR� \ZQR FLRZ\P�L�UHODFML�VDPRUHJXODFML�GR�
QRUP�SUDZD�SXEOLF]QHJR��$UW\NX �WHQ�VWDQRZL�MHG\QLH�SXQNW�Z\M FLD�GR�GDOV]HM�G\V�
NXVML�Z�W\P�]DNUHVLH�

���3RM FLH�VDPRUHJXODFML�

6DPR�SRM FLH�VDPRUHJXODFML�QLH�MHVW�]GHILQLRZDQH�QRUPDW\ZQLH�DQL�Z�SUDZLH�
NUDMRZ\P��Z�SUDZLH�XQLMQ\P��DQL�QD�V]F]HEOX�PL G]\QDURGRZ\P��3RM FLH� WR� MHVW�
MHGQDN� F] VWR� Z\NRU]\VW\ZDQH� Z� OLWHUDWXU]H� �Z� V]F]HJÑOQR FL� Z� RSUDFRZDQLDFK�
]�]DNUHVX�RFKURQ\�NRQNXUHQFML� L�NRQVXPHQWD��UHNODP\�L�PHGLÑZ����D� WDN H�Z�UÑ �
QHJR�URG]DMX�GRNXPHQWDFK�XQLMQ\FK�R�FKDUDNWHU]H�QLHZL F\P�SUDZQLH���:�OLWHUD�
WXU]H�PR QD�VSRWND �UÑ QH�GHILQLFMH�VDPRUHJXODFML��VHOI�UHJXODWLRQ���:VND]XMH�VL ��
H�R]QDF]D�RQD�ZV]HONLH�IRUP\�UHJXODFML��NWÑUH�QLH�V �ZSURZDG]DQH�Z�GURG]H�XVWD�
ZRZR�RNUH ORQHM�SURFHGXU\�VWDQRZLHQLD�SUDZD�L�QLH�V �HJ]HNZRZDQH�Z�GURG]H�SR�

�� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�0HXOHQ��UHG����:DJH�
QLQJHQ�������V�����

�� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����
�� =RE��QS��0��.RODVL VNL��6DPRUHJXODFMD�G]LD DOQR FL�UHNODPRZHM�Z�3ROVFH�±�V]DQVH�RUD]�]DJUR HQLD�GOD�RFKUR�

Q\�NRQNXUHQFML�L�NRQVXPHQWyZ��,QWHUQHWRZ\�.ZDUWDOQLN�$QW\PRQRSRORZ\�L�5HJXODF\MQ\�������QU�������ZZZ�LNDU�
Z]�XZ�HGX�SO� �GDWD� GRVW SX�� ������������ $�� 0RNU\V]�2OV]\ VND�� 5ROD� NRGHNVyZ� GREU\FK� SUDNW\N����� RS�� FLW���
1��*XQQLQJKDP�� -��5HHV�� ,QGXVWU\�6HOI�5HJXODWLRQ��$Q� ,QVWLWXWLRQDO�3HUVSHFWLYH�� Ä/DZ�	�3ROLF\´��9RO�� ����1R��
���2FWREHU�������/��6HQGHQ��6RIW�/DZ��6HOI�5HJXODWLRQ�$QG�&R�5HJXODWLRQ�,Q�(XURSHDQ�/DZ��:KHUH�'R�7KH\�
0HHW"��Ä(OHFWURQLF�-RXUQDO�RI�&RPSDUDWLYH�/DZ´��YRO�������-DQXDU\��������GDWD�GRVW SX����������������&K�7��0DU�
VGHQ��&R��DQG�6HOI�UHJXODWLRQ�LQ�(XURSHDQ�0HGLD�DQG�,QWHUQHW�6HFWRUV��7KH�5HVXOWV�RI�2[IRUG�8QLYHUVLW\¶V�6WXG\��
�Z���&K��0|OOHU��$��$PRXURX[��HGV���5HSUHVHQWDWLYH�RQ�)UHHGRP�RI�0HGLD��7KH�0HGLD�)UHHGRP�,QWHUQHW�&RRNER�
RN��9LHQD���������������KWWSV���ZZZ�RVFH�RUJ�IRP������"GRZQORDG WUXH��GDWD�GRVW SX��������������

�� =RE��3DUODPHQW�(XURSHMVNL��5DGD�8(�L�.RPLVMD�:(��3RUR]XPLHQLH�PL G]\LQVW\WXFMRQDOQH�Z�VSUDZLH�OHSV]HJR�
VWDQRZLHQLD�SUDZD��']��8U]��]������������U���&��������



.LOND�XZDJ�R�VDPRUHJXODFML�Z� D FXFKX� \ZQR FLRZ\P�Z�NRQWHN FLH�UHJXODFML���

���&1+�����������5+#�����������

VW SRZDQLD�SU]HG�V GDPL�SD VWZRZ\PL��D�]DVDG\�RNUH ODM FH�SRVW SRZDQLH�QD�U\Q�
NX� V � XVWDODQH��PRQLWRURZDQH� L� HJ]HNZRZDQH� SU]H]� F] RQNÑZ� VSR HF]QR FL� �OXE�
LFK�EH]SR UHGQLFK�UHSUH]HQWDQWÑZ���NWÑUHM�SRVW SRZDQLH� MHVW�SU]HGPLRWHP�UHJXOD�
FML���2NUH OD�VL �M � WDN H�MDNR�RGGROQH�L�FD NRZLFLH�GREURZROQH�VDPR]G\VF\SOLQR�
ZDQLH�VL �SRGPLRWÑZ�SURZDG] F\FK�G]LD DOQR �Z�RNUH ORQHM�EUDQ \�SRSU]H]�SU]\�
M FLH� SHZQ\FK� UHJX � SRVW SRZDQLD� RUD]� XWZRU]HQLH� V\VWHPX� ]DSHZQLDM FHJR� LFK�
SU]HVWU]HJDQLH����:VND]XMH�VL �� H�MHVW�RSDUWD�QD�QHJRFMDFMDFK�L�SRUR]XPLHQLX�PL �
G]\�UÑ Q\PL�]DLQWHUHVRZDQ\PL�VWURQDPL��NRUSRUDFMDPL��UÑ Q\PL�RUJDQL]DFMDPL��QS��
NRQVXPHQFNLPL����

3RM FLH� WR� REHMPXMH� VZRLP� ]DNUHVHP� UÑ QHJR� URG]DMX� VWDQGDUG\�� SURFHGXU\��
NRGHNV\� GREU\FK� SUDNW\N� �QS�� VWRVRZDQ\FK�Z� RGQLHVLHQLX� GR� UHNODP\� \ZQR FL�
NLHURZDQHM�GR�G]LHFL���NRGHNV\�HW\F]QH��QS��UÑ QH�V\VWHP\�IDLU�WUDGH�Z�SURGXNFML�
L� G\VWU\EXFML� \ZQR FL��� SROLW\NL� �QS��SU\ZDWQR FL� OXE�RFKURQ\�GDQ\FK�� WZRU]RQH�
SU]H]�UÑ QHJR�URG]DMX�SRGPLRW\��R�FKDUDNWHU]H�QLHZL F\P�SUDZQLH��SU]H]QDF]RQH�
GR�GREURZROQHJR�VWRVRZDQLD��DOH�WDN H�SU\ZDWQH�V\VWHP\�FHUW\ILNDFML�L�DNUHG\WDFML�
V X FH�ZHU\ILNDFML�Z\SH QLDQLD�W\FK�GREURZROQ\FK�QRUP����

&HFK �Z\UÑ QLDM F �VDPRUHJXODFM �MHVW�WR�� H�UÑ QHJR�URG]DMX�UHJX \�RGQRV] FH�
VL �GR�RNUH ORQHJR�URG]DMX�G]LD DOQR FL��RSUDFRZDQH�SU]H]�]UÑ QLFRZDQH�SRGPLR�
W\��V �SU]\MPRZDQH�GR�VWRVRZDQLD�VDPRG]LHOQLH�SU]H]�SRV]F]HJÑOQ\FK�XF]HVWQLNÑZ�
U\QNX�L�QD�VNXWHN�LFK�GREURZROQHM�GHF\]ML�VWDM �VL �GOD�W\FK�SRGPLRWÑZ�ZL FH��SR�
PLPR�WHJR�� H�QLH�V �SUDZHP��QLH�V �QRUPDPL�SUDZQLH�ZL F\PL�����,FK�RERZL ]\�
ZDQLH�MHVW�Z\QLNLHP�]DVWRVRZDQLD�XPÑZ�F\ZLOQRSUDZQ\FK�]DZLHUDQ\FK�SRPL G]\�
SRGPLRWDPL�XF]HVWQLF] F\PL�Z� D FXFKX� \ZQR FLRZ\P�OXE�GRGDWNRZR�SRGPLR�
WDPL� WZRU] F\PL� WH� UHJX \�� 0HFKDQL]P� SUDZQ\� SU]HVWU]HJDQLD� SU]\M W\FK� SU]H]�
GDQ\�SRGPLRW�GREURZROQ\FK�VWDQGDUGÑZ�QLH�WNZL�]DWHP�Z�W\FK�VWDQGDUGDFK��QRU�
PDFK�SRVW SRZDQLD���DOH�]QDMGXMH�VL �RQ�Z�SUDZLH�F\ZLOQ\P��QDOH \�GRFKRZ\ZD
]DZDUW\FK� XPÑZ����� 3RQDGWR�� MH OL� SU]HGVL ELRUFD� NRPXQLNXMH� VZRLP� SDUWQHURP�
KDQGORZ\P� OXE� NRQVXPHQWRP�� H� SU]HVWU]HJD� RNUH ORQ\FK� VWDQGDUGÑZ�� ZVND]D�

�� =RE��$��0RNU\V]�2OV]\ VND��5ROD�NRGHNVyZ�GREU\FK�SUDNW\N�����RS��FLW���V������
��� =RE��QS��0��.RODVL VNL��6DPRUHJXODFMD�G]LD DOQR FL�UHNODPRZHM�Z�3ROVFH�±�V]DQVH�RUD]�]DJUR HQLD�GOD�RFKURQ\�

NRQNXUHQFML�L�NRQVXPHQWyZ«��RS��FLW���V�����
��� =RE��&K�7��0DUVGHQ��&R��DQG�6HOI�UHJXODWLRQ�LQ�(XURSHDQ�0HGLD�DQG�,QWHUQHW�6HFWRUV��7KH�5HVXOWV�RI�2[IRUG�8QL�

YHUVLW\¶V�6WXG\�����RS��FLW���V�����
��� =RE��'��&DVWUR��%HQH¿�WV�DQG�/LPLWDWLRQV�RI� ,QGXVWU\�6HOI�5HJXODWLRQ� IRU�2QOLQH�%HKDYLRUDO�$GYHUWLVLQJ�� �KWWS���

ZZZ�LWLI�RUJ�¿�OHV������VHOI�UHJXODWLRQ�RQOLQH�EHKDYLRUDO�DGYHUWLVLQJ�SGI� �GDWD� GRVW SX�� ������������� 3�� :RMFLH�
FKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH�� �Z���0��.RU]\FND��3��:RMFLHFKRZVNL��6\VWHP�SUDZD� \ZQR FLRZHJR��
:DUV]DZD�������V������

��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«���RS��FLW���V������'��&DVWUR��%HQH¿�WV�DQG�/LPLWDWLRQV«��
RS��FLW�

��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V������3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR�
\ZQR FLRZH«���RS��FLW���V������
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Q\FK�SURFHGXU��NRGHNVÑZ�OXE�SROLW\N��VWDMH�VL �WR�HOHPHQWHP�MHJR�RIHUW\�KDQGORZHM��
D�NRQWUDKHQW�OXE�NRQVXPHQW�PR H� GD �RG�SU]HGVL ELRUF\�Z\ZL ]DQLD�VL �]H�VZRMHM�
RIHUW\����=RERZL ]DQLH�WDNLH�PD�FKDUDNWHU�F]\VWR�F\ZLOQRSUDZQ\��

6\VWHPDW\]DFMD� L� NODV\ILNDFMD� LQVWUXPHQWÑZ�ZFKRG] F\FK� Z� ]DNUHV� WDN� V]H�
URNR�UR]XPLDQHM�VDPRUHJXODFML�PR H�E\ �GRNRQDQD�QD�SRGVWDZLH�]UÑ QLFRZDQ\FK�
NU\WHULÑZ�� WDNLFK� MDN��NU\WHULXP�SRGPLRWRZH��]DNUHV�RGG]LD \ZDQLD� �EUDQ H�G]LD�
DOQR FL���SU]HGPLRW�VDPRUHJXODFML��QS��GRW\F] FD�SURGXNWX��SURFHVX�SURGXNFML�OXE�
G\VWU\EXFML��� VSRVÑE� LQIRUPRZDQLD� �QS�� UHNODPD� RNUH ORQ\FK� SURGXNWÑZ��� UHODFMH�
]�NRQVXPHQWDPL��%�&��OXE�]�NRQWUDKHQWDPL��%�%���VSRVÑE�SR ZLDGF]DQLD��QS��GH�
NODUDFMD�Z DVQD��DXG\W�]HZQ WU]Q\��FHUW\ILNDW����

=H�Z]JO GX� QD� WR�� H� VDPRUHJXODFMD� RSDUWD� MHVW� QD� V\VWHPLH� SUDZD� F\ZLOQH�
JR�� LQVWUXPHQW\�V X FH�GR�HJ]HNZRZDQLD�SRGM W\FK�Z�UDPDFK�VDPRUHJXODFML�]R�
ERZL ]D �WDN H�PDM �FKDUDNWHU�F\ZLOQRSUDZQ\��:�SU]\SDGNX�QDUXV]HQLD�]RERZL �
]DQLD�Z\QLNDM FHJR�]�RNUH ORQ\FK�VWDQGDUGÑZ�SRGPLRW�GRSXV]F]DM F\�VL � WDNLHJR�
]DFKRZDQLD� SRQRVL� RGSRZLHG]LDOQR � F\ZLOQRSUDZQ � NRQWUDNWRZ �ZREHF� VZRLFK�
SDUWQHUÑZ�KDQGORZ\FK��:�]DOH QR FL�RG�UR]ZL ]D �SU]\M W\FK�Z�RNUH ORQ\P�V\V�
WHPLH� VDPRUHJXODFML� �R� LOH� SU]\VW SLHQLH� QDVW SXMH�SRSU]H]�SRGSLVDQLH�RGSRZLHG�
QLHM�XPRZ\��OXE�RG�WUH FL�XPÑZ�KDQGORZ\FK�]DZDUW\FK�SRPL G]\�SU]HGVL ELRUFDPL�
XF]HVWQLF] F\PL�Z� D FXFKX� \ZQR FLRZ\P��MH OL�SU]HGVL ELRUFD�MHG\QLH�GHNODUXMH�
]JRGQR �VZRMHM�G]LD DOQR FL�]�RNUH ORQ\P�VWDQGDUGHP���SRGPLRW�GRSXV]F]DM F\�VL
QDUXV]HQLD�SU]\M W\FK�QD�VLHELH�]RERZL ]D �PR H�SRQLH �NRQVHNZHQFMH�SROHJDM FH�
SU]HGH�ZV]\VWNLP�QD�UR]ZL ]DQLX�XPRZ\�ZVSÑ SUDF\�]�RGELRUFDPL�VZRLFK�SURGXN�
WÑZ� OXE�QD�NRQLHF]QR FL�]DS DW\�RGV]NRGRZDQLD��Z� W\P�HZHQWXDOQLH�RNUH ORQ\FK�
Z�XPRZDFK�NDU�XPRZQ\FK��8F]HVWQLF\�V\VWHPÑZ�VDPRUHJXODF\MQ\FK�PRJ �GRFKR�
G]L �VZRLFK�SUDZ�SU]HG�V GDPL�SRZV]HFKQ\PL�OXE�HZHQWXDOQLH�WU\EXQD DPL�DUELWUD�
RZ\PL��R�LOH�Z\QLND�WR�]�]DZDUW\FK�XPÑZ����

:�ZLHOX�RSUDFRZDQLDFK�SRGNUH OD� VL � WH �� H� RERN� VDPRUHJXODFML� �VHOI�UHJX�
ODWLRQ��� QLH]PLHUQLH� LVWRWQ � URO � PR H� RGJU\ZD � ZVSÑ UHJXODFMD� �FR�UHJXODWLRQ���
NWÑUD� MHVW�Z\UD]HP�GLDORJX�SRPL G]\�]DLQWHUHVRZDQ\PL�SRGPLRWDPL�SU\ZDWQ\PL�
G]LD DM F\PL�QD�RNUH ORQ\P�U\QNX�D�RUJDQDPL�SD VWZD����:�SU]\SDGNX�ZVSÑ UHJX�
ODFML�Z� WZRU]HQLH�QRUP�SR]D�SRGPLRWDPL�SU\ZDWQ\PL��]DDQJD RZDQH�V �SRGPLR�
W\�SXEOLF]QRSUDZQH��NWÑU\FK�]DNUHV�XSUDZQLH �GR�ZVSÑ SUDF\��NWÑUH�PRJ �SROHJD
Z�V]F]HJÑOQR FL�QD�XSUDZQLHQLDFK�QDG]RUF]\FK��Z\QLND�]�SU]HSLVÑZ�SUDZD����6NXW�
NLHP�WDNLHJR�UR]ZL ]DQLD�MHVW�WR�� H�FR�SUDZGD�WR�]DLQWHUHVRZDQH�SRGPLRW\�SU\ZDW�
QH� SURSRQXM � RNUH ORQH� UR]ZL ]DQLD�� FR� MHVW� DQDORJLF]QH� MDN�Z� SU]\SDGNX� VDPR�

��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����
��� 6]HU]HM�]RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH«��RS��FLW���V������L�Q�
��� =RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH«��RS��FLW���V������
��� =RE��&K�7��0DUVGHQ��&R��DQG�6HOI�UHJXODWLRQ�LQ�(XURSHDQ�0HGLD�DQG�,QWHUQHW�6HFWRUV«��RS��FLW���V����
��� =RE��$��0RNU\V]�2OV]\ VND��5ROD�NRGHNVyZ�GREU\FK�SUDNW\N«��RS��FLW���V������
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UHJXODFML�� DOH�GRFKRG]L� WX� HOHPHQW�GRGDWNRZ\�� WM��PR OLZR � LQJHUHQFML� SRGPLRWX�
SXEOLF]QRSUDZQHJR��5R]ZL ]DQLH�WDNLH�Z�LVWRFLH�Z\ F]D�SH Q �DXWRQRPL �VWURQ�]D�
DQJD RZDQ\FK�Z�WZRU]HQLH�GREURZROQ\FK�QRUP��FR�]�NROHL�FKDUDNWHU\]XMH�VDPRUH�
JXODFM ��-DN�VL �ZVND]XMH��MHVW�WR�NRQFHSFMD�XPLHMVFRZLRQD�Z�SR RZLH�GURJL�SRPL �
G]\�UHJXODFM �SXEOLF]QRSUDZQ �D�eF]\VW s�VDPRUHJXODFM ���

���6DPRUHJXODFMD�D�FHOH�SUDZD� \ZQR FLRZHJR�

3RVWU]HJDQLH�VDPRUHJXODFML�X]DOH QLRQH�MHVW�RG�VHNWRUD�JRVSRGDUNL��Z�NWÑU\P�
MHVW�RQD�Z\NRU]\VW\ZDQD�� ,QQH� V �FHOH�� IXQNFMH� L� ]DGDQLD� VDPRUHJXODFML�QD� U\QNX�
PHGLÑZ��D�LQQH�Z�VHNWRU]H� \ZQR FLRZ\P��ER�WH �LQQH�V �FHOH�L�]DVDG\�SUDZD�PH�
GLDOQHJR�F]\�SUDZD�UHNODP\��D�LQQH�SUDZD� \ZQR FLRZHJR��:�QLQLHMV]\P�DUW\NX�
OH�VDPRUHJXODFMD�DQDOL]RZDQD�MHVW�MDNR�MHGHQ�]�LQVWUXPHQWÑZ�UHDOL]DFML�FHOÑZ�SUD�
ZD� \ZQR FLRZHJR��:�W\P�NRQWHN FLH�ZDUWR�]DWHP�SU]\SRPQLH �� H�VWRVRZQLH�GR�
UR]SRU] G]HQLD�QU�������������Z\RGU EQL �PR QD�RJÑOQH�FHOH�SUDZD� \ZQR FLRZH�
JR��NWÑU\PL�V �����]DSHZQLHQLH�Z\VRNLHJR�SR]LRPX�RFKURQ\� \FLD�L�]GURZLD�OXG]�
NLHJR�����RFKURQD�LQWHUHVÑZ�HNRQRPLF]Q\FK�NRQVXPHQWD�����]DJZDUDQWRZDQLH�U]H�
WHOQR FL�WUDQVDNFML�KDQGORZ\FK��SU]\�F]\P�WHQ�FHO�QLH�MHVW�XMPRZDQ\�VDPRG]LHOQLH��
RUD]����]DSHZQLHQLH�VZRERGQHJR�SU]HS \ZX� \ZQR FL�Z�8QLL�(XURSHMVNLHM��Z�SU]\�
SDGNX�WHJR�FHOX�PRZD�MHVW�R�eRVL JQL FLXs��D�QLH�eUHDOL]DFMLs��RUD]�]RVWD �RQ�]DZ R�
Q\�Z\ F]QLH�GR� \ZQR FL�]JRGQHM�]�Z\PDJDQLDPL�SUDZD� \ZQR FLRZHJR���D�WDN H�
FHOH�V]F]HJÑ RZH��PDM FH�]DVWRVRZDQLH�eWDP��JG]LH�WR�Z D FLZHs��GR�NWÑU\FK�]DOL�
F]D�VL �����RFKURQD�]GURZLD�L�ZDUXQNÑZ� \FLD��GREURVWDQX��]ZLHU] W�L�]GURZLD�UR OLQ�
RUD]����RFKURQD� URGRZLVND����2�LOH�QLH�EXG]L�Z WSOLZR FL��L �VDPRUHJXODFMD�PR H�
E\ � MHGQ\P� ]� LQVWUXPHQWÑZ�SU]\F]\QLDM F\FK� VL � GR� RVL JQL FLD� W\FK� FHOÑZ�� SR�
ZVWDMH�S\WDQLH�R�]DNUHV��Z�MDNLP�PR H�E\ �RQD�Z\NRU]\VW\ZDQD�

8ZDJ �ZDUWR�ZL F�VNXSL �QD�GZÑFK�SRGVWDZRZ\FK�FHODFK�SUDZD� \ZQR FLR�
ZHJR��WM��Z\VRNLP�SR]LRPLH�RFKURQ\�]GURZLD�L� \FLD�NRQVXPHQWÑZ�RUD]�RFKURQLH�
LQWHUHVÑZ� HNRQRPLF]Q\FK� NRQVXPHQWD�� -HGQDN H� ]D]QDF]\ � WU]HED�� H� L� SR]RVWD�
H�FHOH�QLH�SR]RVWDM �EH]�]QDF]HQLD�� W\P�EDUG]LHM� H�RFKURQD�GREURVWDQX�]ZLHU] W�
L�RFKURQD� URGRZLVND�FRUD]�F] FLHM�SRVWU]HJDQH�V �SU]H]�NRQVXPHQWÑZ�MDNR�LVWRW�
QH�F]\QQLNL�Z\ERUX� \ZQR FL��WR�Z D QLH�SRWU]HED�RFKURQ\�]ZLHU] W�L� URGRZLVND�
V �J ÑZQ\PL�SU]HV DQNDPL�]PLDQ\�SU]H]�NRQVXPHQWÑZ�GLHW\�QD�ZHJHWDULD VN �����

��� =RE��&K�7��0DUVGHQ��&R��DQG�6HOI�UHJXODWLRQ�LQ�(XURSHDQ�0HGLD�DQG�,QWHUQHW�6HFWRUV«��RS��FLW���V�����
��� 5R]SRU] G]HQLH� QU� ��������� ±� UR]SRU] G]HQLH� 3DUODPHQWX� (XURSHMVNLHJR� L� 5DG\� �:(�� QU� ��������� ]� GQLD�

���VW\F]QLD������U��XVWDQDZLDM FH�RJyOQH�]DVDG\�L�Z\PDJDQLD�SUDZD� \ZQR FLRZHJR��SRZR XM FH�(XURSHMVNL�
8U] G�GV��%H]SLHF]H VWZD� \ZQR FL�RUD]�XVWDODM FH�SURFHGXU\�Z�VSUDZLH�EH]SLHF]H VWZD� \ZQR FL��']��8U]��
8(�/����]������������U���V�����

��� =RE��DUW����UR]SRU] G]HQLD�QU�����������]RE��WH ��3��:RMFLHFKRZVNL��&HOH�SUDZD� \ZQR FLRZHJR���Z���0��.RU]\F�
ND��3��:RMFLHFKRZVNL��6\VWHP«��RS��FLW���V�������%��YDQ�GHU�0HXOHQ��7KH�6\VWHP�RI�)RRG�/DZ�����RS��FLW���V�������

��� =RE�� 9�� *UHHQZRRG�� 6ZDSSLQJ� W�ERQH� IRU� WRIX� ±� EXW� GRHV� LW� DGG� XS"�� KWWS���ZZZ�EEF�FRP�FDSLWDO�VWRU\�
���������VZDSSLQJ�W�ERQH�IRU�WRIX���EXW�GRHV�LW�DGG�XS�� �GDWD� GRVW SX�� ������������� 3U]\N DGRZR�� Z� VDP\P�
/RQG\QLH�Z������U��D ���������RVyE�]GHF\GRZD R�VL �SU]\VW SL �GR�SURMHNWX�SROHJDM FHJR�QD�SU]HM FLX�QD�ZHJH�
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1LHZ WSOLZLH�RFKURQD�]GURZLD�L� \FLD�NRQVXPHQWÑZ�MHVW�SRGVWDZRZ\P�FHOHP�
SUDZD� \ZQR FLRZHJR��FR�Z\QLND�SU]HGH�ZV]\VWNLP�]�WHJR�� H�REM WH�W\P�FHOHP�GR�
EUD�V �XV\WXRZDQH�QDMZ\ HM�Z�KLHUDUFKLL�GÑEU�NRQVW\WXF\MQLH�FKURQLRQ\FK����%LRU F�
SRG�XZDJ �VSRVÑE�QRUPDOQHJR�X \FLD� \ZQR FL�SROHJDM F\�QD�MHM�VSR \ZDQLX��QD�
UXV]HQLH�W\FK�GÑEU�MHVW� FL OH�]ZL ]DQH�]�SRZVWDQLHP�V]NÑG�QD�RVRELH��Z�SU]\SDGNX�
VSR \FLD�QLHEH]SLHF]QHJR�SURGXNWX� \ZQR FLRZHJR��2EHMPXM �RQH�XV]F]HUENL�SR�
OHJDM FH�QD�XV]NRG]HQLX�FLD D��UR]VWURMX�]GURZLD�OXE�SR]EDZLHQLX� \FLD��8V]F]HUENL�
WH�PRJ �SU]\EUD �SRVWD �]DUÑZQR�V]NRG\�PDM WNRZHM��MDN�L�QLHPDM WNRZHM��NU]\Z�
G\���:�SU]\SDGNX�NU]\ZG��RGV]NRGRZDQLH�VWDQRZL�MHG\QLH�PDM WNRZ �UHNRPSHQ�
VDW ��]DGR XF]\QLHQLH��JG\ �VNXWNL�V �Z�LVWRFLH�QLHRGZUDFDOQH��3RQDGWR��QLH]Z\NOH�
WUXGQH� MHVW� SRVW SRZDQLH� GRZRGRZH�� D� ]DWHP� QDZHW�Z� V\WXDFML� ]DLVWQLHQLD� V]NR�
G\�QD�RVRELH��XVWDOHQLH�SRGPLRWX�RGSRZLHG]LDOQHJR�QLH�MHVW� DWZH��Z�V]F]HJÑOQR FL�
ELRU F�SRG�XZDJ �UÑ QH�SU]HV DQNL�HJ]RQHUDF\MQH�����=H�Z]JO GX�QD�]QDF]HQLH�W\FK�
GÑEU�FKURQLRQ\FK��DOH�L�NRQVHNZHQFMH�LFK�QDUXV]HQLD��Z�SH QL�]DVDGQH�MHVW�X]QDQLH��
L �WR�URO �SD VWZD�MHVW�]DSHZQLHQLH�RFKURQ\�]GURZLD�L� \FLD�NRQVXPHQWÑZ� \ZQR FL�
�D�SD VWZR�PR H�F] �VZRLFK�NRPSHWHQFML�Z�W\P�]DNUHVLH�SRZLHU]\ �RUJDQL]DFML�
PL G]\QDURGRZHM��L�WDN�G]LHMH�VL �Z�SU]\SDGNX�8QLL�(XURSHMVNLHM���7R�]DWHP�QRUP\�
SXEOLF]QRSUDZQH�PXV] �RNUH OD � eVWDQGDUG�PLQLPXPs��Z\]QDF]DM F�SRGVWDZRZH�
Z\PRJL�PDM FH�QD�FHOX�]DSHZQLHQLH�EH]SLHF]H VWZD� \ZQR FL��P�LQ��Z\PRJL�RG�
QR QLH�VN DGX��GRSXV]F]DOQ\FK�SR]LRPÑZ�]DQLHF]\V]F]H ��Z\PRJÑZ�KLJLHQLF]Q\FK�
SU]\�SURGXNFML�����3R]D�W\P��QDOH \�]ZUÑFL �XZDJ �QD�LVWRWQ �DV\PHWUL �LQIRUPDF\M�
Q ��.RQVXPHQW�QLH�MHVW�Z�VWDQLH�XVWDOL ��Z�MDNL�VSRVÑE�QDOH \�]RUJDQL]RZD �SURGXN�
FM � L�G\VWU\EXFM �� WDN�DE\�]DSHZQL �EH]SLHF]H VWZR� \ZQR FL��D� W\P�EDUG]LHM�QLH�
MHVW�Z�VWDQLH�]ZHU\ILNRZD �VSRVREX�MHM�SURZDG]HQLD��QLH�PD�ERZLHP�GRVW SX�GR�LQ�
IRUPDFML�R�VDP\P�SURFHVLH�SURGXNFML�L�G\VWU\EXFML���=�NROHL�VDPL�SU]HGVL ELRUF\�QLH�
PDM �WH �LQVWUXPHQWÑZ�GOD�SURVWHJR�]ZHU\ILNRZDQLD��F]\�SR]RVWDOL�XF]HVWQLF\�U\Q�
NX��E G F\�LFK�NRQNXUHQWDPL��VSH QLDM �Z\PRJL�Z�W\P�]DNUHVLH��D�]DWHP�NRQLHF]�
QD�MHVW�LQWHUZHQFMD�SXEOLF]QRSUDZQD��]DUÑZQR�GOD�XVWDOHQLD�Z\PRJÑZ��MDN�L�GOD�LFK�
HJ]HNZRZDQLD��=�SRZ\ V]\FK�Z]JO GÑZ�QLH�MHVW�GRSXV]F]DOQH��DE\�Z�]DNUHVLH�Z\�
PRJÑZ�GRW\F] F\FK�EH]SLHF]H VWZD� \ZQR FL�VDPRUHJXODFMD��D�QDZHW�ZVSÑ UHJX�
ODFMD�PRJ D�]DVW SL �SU]HSLV\�SUDZD��6DPRUHJXODFMD�PR H�QDWRPLDVW�VWDQRZL �F]\Q�
QLN�X DWZLDM F\�ZGUR HQLH��QLHU]DGNR�EDUG]R�] R RQ\FK��QRUP�SUDZD�SXEOLF]QHJR�
Z�G]LD DOQR FL�RNUH ORQHJR�SU]HGVL ELRUF\��6]F]HJÑOQLH�SRPRFQH�PRJ �E\ �Z�W\P�
]DNUHVLH�UÑ QH�V\VWHP\�FHUW\ILNDFML�SRZL ]DQH�]�]HZQ WU]Q\P�DXG\WHP�VSUDZG]DM �
F\P�VWRSLH �ZGUR HQLD�QRUP�SUDZD�SXEOLF]QHJR�OXE�SU\ZDWQ\FK�VWDQGDUGÑZ��]JRG�
Q\FK�MHGQDN�]�W\PL�QRUPDPL��

WDULDQL]P�QD�RNUHV�SUyE\��SRGF]DV�JG\�Z������URNX�E\ R�WR�W\ONR������RVyE��FR�SRND]XMH�VNDO �]PLDQ�QDZ\NyZ�
\ZLHQLRZ\FK��

��� =RE��3��:RMFLHFKRZVNL��&HOH�SUDZD� \ZQR FLRZHJR���Z���6\VWHP«��RS��FLW���V������
��� =RE��V]HU]HM�3��:RMFLHFKRZVNL��2GSRZLHG]LDOQR �]D�V]NRG �Z\U] G]RQ �SU]H]�SURGXNW�QLHEH]SLHF]Q\� \ZQR�

FLRZ\�SLHUZRWQ\�L�SU]HWZRU]RQ\��:\EUDQH�SUREOHP\��Ä6WXGLD�,XULGLFD�$JUDULD´��7RP�,;�������V������L�Q�
��� =RE��0��.RU]\FND��%H]SLHF]H VWZR� \ZQR FL«��RS��FLW���V������
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1LHFR� LQDF]HM�SU]HGVWDZLD� VL � V\WXDFMD�QRUP�QDNLHURZDQ\FK�QD�RFKURQ �GUX�
JLHJR�]�SRGVWDZRZ\FK�FHOÑZ�SUDZD� \ZQR FLRZHJR��WM��RFKURQ\�LQWHUHVÑZ�HNRQR�
PLF]Q\FK�NRQVXPHQWÑZ��NWÑU\�MHVW� FL OH�SRZL ]DQ\�]�RFKURQ �XF]FLZ\FK�SUDNW\N�
Z� KDQGOX� \ZQR FL ���� :� W\P� SU]\SDGNX� QDUXV]HQLH� FKURQLRQHJR� GREUD� SURZD�
G]L�GR�SRZVWDQLD� V]NRG\�QD�PLHQLX��.RQVXPHQW�E G �SU]HGVL ELRUFD�� NWÑU\FK� LQ�
WHUHV� ]RVWD � QDUXV]RQ\�� SRQRV] � V]NRG � QD�PLHQLX�� D� LQVWUXPHQW\� F\ZLOQRSUDZQH�
PRJ �GRSURZDG]L �GR�NRPSHQVDW\�SRQLHVLRQHM�V]NRG\��&R�ZL FHM��Z�W\P�SU]\SDG�
NX�QDUXV]HQLD�QDMF] FLHM�V �NRQVHNZHQFM �G]LD D �SU]HGVL ELRUFÑZ�Z\QLNDM F\FK�
]� QLHXF]FLZHM� NRQNXUHQFML�� &KF F� ]ZL NV]\ � VSU]HGD � VZRLFK� SURGXNWÑZ� VWRVXM
RQL� UÑ QH� SUDNW\NL� ]PLHU]DM FH� GR�Z\UÑ QLHQLD� W\FK� SURGXNWÑZ��1DUXV]HQLD� QDM�
F] FLHM�]ZL ]DQH�V �]DWHP�]�QLHZ D FLZ\P�]QDNRZDQLHP�SURGXNWÑZ� \ZQR FLR�
Z\FK��F]\�V]HU]HM�WR�XMPXM F�]�QLHZ D FLZ\P�LQIRUPRZDQLHP�R�SURGXNWDFK��7HJR�
URG]DMX�QDUXV]HQLD�PRJ �E\ �Z�GX HM�F] FL� LGHQW\ILNRZDQH�SU]H]�NRQVXPHQWÑZ�
OXE�NRQNXUHQWÑZ�SRSU]H]�DQDOL] �LQIRUPDFML�R�SURGXNFLH��2F]\ZL FLH�WDN H�L�Z�W\P�
SU]\SDGNX�Z\VW SXMH� DV\PHWULD� LQIRUPDFML�� NRQVXPHQFL�PDM �PQLHMV]H�PR OLZR�
FL�ZHU\ILNDFML�LQIRUPDFML�SUH]HQWRZDQ\FK�SU]H]�SU]HGVL ELRUFÑZ��QDWRPLDVW�]GHF\�
GRZDQLH�PQLHMV]D�MHVW�DV\PHWULD�LQIRUPDF\MQD�SRPL G]\�SRGPLRWDPL�NRQNXUHQF\M�
Q\PL��3U]HGVL ELRUF\�Z�GX HM�PLHU]H�PRJ �VDPRG]LHOQLH�Z\NU\ZD �QDUXV]HQLD�OXE�
GRNRQ\ZD � RFHQ\� SUDZLG RZR FL� RNUH ORQ\FK� SUDNW\N��0R OLZH� MHVW� ]DWHP� XVWD�
OHQLH� MHGQROLW\FK� ]DVDG� LQIRUPRZDQLD� R� RNUH ORQ\FK� URG]DMDFK� \ZQR FL� �QS�� VX�
SOHPHQWDFK�GLHW\��OXE� \ZQR FL�SU]H]QDF]RQHM�GOD�RNUH ORQ\FK�JUXS�NRQVXPHQWÑZ�
�QS��G]LHFL�L�P RG]LH \��RVÑE�VWDUV]\FK�LWS����:�W\P�SU]\SDGNX�]QDF]HQLH�VDPRUHJX�
ODFML�PRJ RE\�E\ �]GHF\GRZDQLH�ZL NV]H��&R�ZL FHM��ZSURZDG]DM F�RNUH ORQH�GR�
EURZROQH�QRUP\��SRGPLRW\�]DLQWHUHVRZDQH�PRJ \E\�SRGQRVL �VWDQGDUG�MDNR FLRZ\�
SURGXNWÑZ��7R�Z D QLH�UHDOL]DFML�WHJR�FHOX�PRJ �V X \ �UÑ QH�SU\ZDWQH�V\VWHP\�MD�
NR FLRZH��]ZL ]DQH�]H�]QDNRZDQLHP� \ZQR FL�RNUH ORQ\P�]QDNLHP�MDNR FL��:DU�
WR�]DXZD \ �� H� WDN H�XVWDZRGDZFD�XSDWUXMH�PR OLZR �ZSURZDG]DQLD�V\VWHPÑZ�
MDNR FLRZ\FK�Z� ]DNUHVLH� GRW\F] F\P� MDNR FL� \ZQR FL��ZSURZDG]DM F� SXEOLF]QH�
V\VWHP\�MDNR FL� \ZQR FL��WDNLH�MDN�SURGXNFMD�HNRORJLF]QD�F]\� \ZQR �UHJLRQDOQD�
L�WUDG\F\MQD��&+13��&K2*��*76���2ERN�W\FK�SXEOLF]Q\FK�V\VWHPÑZ�PRJ �SRMDZL
VL ��L�Z�SUDNW\FH�SRMDZLDM �VL ��UÑZQLH �LQQH�V\VWHP\�MDNR FL�RSDUWH�QD�VDPRUHJX�
ODFML��-HGQDN�WDN H�L�Z�W\P�SU]\SDGNX�QLH�Z\GDMH�VL �PR OLZH�FD NRZLWH�]UH]\JQR�
ZDQLH�]�UHJXODFML�SXEOLF]QRSUDZQHM��SHZQH�PLQLPXP�RFKURQ\�NRQVXPHQWD�Z\PD�
JD� ]DVWRVRZDQLD� LQVWUXPHQWÑZ� SXEOLF]QRSUDZQ\FK�� -HVW� WR� VSRZRGRZDQH� SU]HGH�
ZV]\VWNLP�W\P�� H�VDPRUHJXODFMD�PD�FKDUDNWHU�GREURZROQ\��D�]DWHP�QLH�PXVL�REM
ZV]\VWNLFK�SRGPLRWÑZ��3R]D� W\P��R� LOH� UHJXODFMH�SXEOLF]QRSUDZQH�QDVWDZLRQH�V
QD�RFKURQ �LQWHUHVX�SXEOLF]QHJR�NRQVXPHQWÑZ��R�W\OH�VDPRUHJXODFMD�QDNLHURZDQD�
E G]LH�Z�J ÑZQHM�PLHU]H�QD�RFKURQ �SRGPLRWÑZ��NWÑUH�SU]\VW SL \�GR�GDQHJR�V\VWH�

��� =RE��DUW����UR]SRU] G]HQLD�QU�����������Z�NWyU\P�MDNR�]DGDQLH�SUDZD� \ZQR FLRZHJR�ZVND]XMH�VL �UHDOL]DFM
ÄFHOyZ�GRW\F] F\FK�������RFKURQ\�LQWHUHVyZ�NRQVXPHQWyZ��]�XZ]JO GQLHQLHP�XF]FLZ\FK�SUDNW\N�Z�KDQGOX� \ZQR�
FL ������´�
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PX��SU]HG�QLHXF]FLZ\PL�SUDNW\NDPL�LQQ\FK�SRGPLRWÑZ��D�RFKURQD�NRQVXPHQWD�MHVW�
QLHMDNR�HIHNWHP�XERF]Q\P��:�V\WXDFML�]DWHP��JG\�SU]\�XVWDODQLX�QRUP�ZL F\FK�
XF]HVWQLNÑZ�GDQHJR�V\VWHPX�VDPRUHJXODFML�NRQLHF]QH�E G]LH�Z\ZD HQLH� LQWHUHVX�
NRQVXPHQWÑZ�]�LQWHUHVHP�SU]HGVL ELRUFÑZ��WUXGQR�RF]HNLZD �� H�SRGPLRW\�G]LD D�
M FH�Z�FHOX�]DURENRZ\P�GREURZROQLH�]UH]\JQXM �]H�VZRLFK�SRWHQFMDOQLH�Z\ V]\FK�
GRFKRGÑZ��QD�U]HF]�OHSV]HM��SRQDGVWDQGDUGRZHM��RFKURQ\�NRQVXPHQWÑZ��3HZQ\P�
UHPHGLXP�QD�WHJR�URG]DMX�]DJUR HQLD�PR H�E\ �QDWRPLDVW�SU]HNV]WD FHQLH�V\VWHPX�
MDNR FL�RSDUWHJR�QD�VDPRUHJXODFML�Z�V\VWHP�RSDUW\�QD�ZVSÑ UHJXODFML�

6DPRUHJXODFMD� PR H� WH � SU]\F]\QLD � VL � GR� UHDOL]RZDQLD� SR]RVWD \FK� FH�
OÑZ�SUDZD� \ZQR FLRZHJR��Z�V]F]HJÑOQR FL�RFKURQ\�]GURZLD� L�GREURVWDQX�]ZLH�
U] W�RUD]�RFKURQ\� URGRZLVND��&KDUDNWHU\VW\F]QH�MHVW�MHGQDN�� H�Z�SU]\SDGNX�W\FK�
GZÑFK�FHOÑZ�V\VWHP\�VDPRUHJXODF\MQH�QLH�W\OH�QDVWDZLRQH�V �ZSURVW�QD�LFK�UHDOL]D�
FM ��FR�UDF]HM�SRSU]H]�V]F]HJÑOQ �GED R �R� URGRZLVNR�OXE�GREURVWDQ�]ZLHU] W��X]\�
VNXMH�VL �SU]HZDJ �NRQNXUHQF\MQ �X�NRQVXPHQWÑZ��GOD�NWÑU\FK�WH�GZD�GREUD�VWRM
Z\VRNR�Z�LFK�KLHUDUFKLL�ZDUWR FL�L�V �VN RQQL�]DS DFL �ZL FHM�]D�SURGXNW\�X]\VNL�
ZDQH�Z�VSRVÑE�VSU]\MDM F\� URGRZLVNX�OXE�GREURVWDQX�]ZLHU] W��3RZL ]DQLH�V]F]H�
JÑOQHM� RFKURQ\� W\FK� GÑEU� ]� RFKURQ � NRQVXPHQWD� MHVW�ZLGRF]QH� WH �Z� QLHNWÑU\FK�
UHJXODFMDFK� ]� ]DNUHVX� SUDZD� \ZQR FLRZHJR�� 3U]\N DGRZR�� SUDZRGDZFD� QLH� SR�
SU]HVWD �QD�XUHJXORZDQLX�PLQLPDOQ\FK�QRUP�RFKURQ\�NXU�QLRVHN����DOH�Z�SU]HSLVDFK�
GRW\F] F\FK� ]QDNRZDQLD� MDM� NXU]\FK�Z\PDJD� ]DPLHV]F]HQLD� LQIRUPDFML� R� VSRVR�
ELH�FKRZX����3RGREQLH�Z�SU]\SDGNX�UHJXODFML�GRW\F] FHM�SURGXNFML�PHWRGDPL�HNR�
ORJLF]Q\PL��SUDZRGDZFD�ZSURVW�ZVND]XMH�� H�WHQ�URG]DM�SURGXNFML�]�MHGQHM�VWURQ\�
MHVW�RGSRZLHG]L �QD�]DSRWU]HERZDQLH�NRQVXPHQWÑZ��ER�GRVWDUF]D�QD�U\QHN�SURGXN�
W\� HNRORJLF]QH�� D� ]� GUXJLHM� GRVWDUF]D�SRZV]HFKQLH� GRVW SQH�GREUD�� SU]\F]\QLDM F�
VL �GR�RFKURQ\� URGRZLVND�L�GREURVWDQX�]ZLHU] W��MDN�UÑZQLH �GR�UR]ZRMX�REV]DUÑZ�
ZLHMVNLFK���

���6DPRUHJXODFMD�Z� D FXFKX�UROQR� \ZQR FLRZ\P�

1LH�W\ONR�FHOH�GDQHM�G]LHG]LQ\�SUDZD�ZS \ZDM �QD�SRVWU]HJDQLH�VDPRUHJXODFML�
QD�RNUH ORQ\P�U\QNX��]QDF]HQLH�PD�WH �VSHF\ILND�U\QNX��6HNWRU� \ZQR FLRZ\�FKD�
UDNWHU\]XMH�RJURPQH�]UÑ QLFRZDQLH��:\QLND�RQR�]�ZLHOX�F]\QQLNÑZ��Z�W\P�]�VD�
PHM� UÑ QRURGQR FL� URGNÑZ� VSR \ZF]\FK� �]� MHGQHM� VWURQ\� S RG\� UROQH�� ]� GUXJLHM�
VXSOHPHQW\�GLHW\���]�URG]DMÑZ�SURZDG]RQHM�G]LD DOQR FL��SURGXNFMD�UROQLF]D��SU]H�
WZDU]DQLH��G\VWU\EXFMD��F]\�]�EDUG]R�GX \FK�UÑ QLF�FR�GR�VNDOL�SURZDG]RQHM�G]LD�

��� '\UHNW\ZD�5DG\���������:(�]�GQLD����OLSFD������U��XVWDQDZLDM FD�PLQLPDOQH�QRUP\�RFKURQ\�NXU�QLRVHN��']�8��/�
����]���VLHUSQLD�������V������

��� 5R]SRU] G]HQLH�.RPLVML��:(��QU����������]�GQLD����F]HUZFD������U��XVWDQDZLDM FH�V]F]HJy RZH�]DVDG\�Z\NR�
Q\ZDQLD�UR]SRU] G]HQLD�5DG\��:(��QU�����������Z�VSUDZLH�QRUP�KDQGORZ\FK�Z�RGQLHVLHQLX�GR�MDM�

��� =RE�� SNW� �� SUHDPEX \� GR�5R]SRU] G]HQLD� 3DUODPHQWX� (XURSHMVNLHJR� L� 5DG\� �8(�� ��������� ]� GQLD� ���PDMD�
����� U��Z�VSUDZLH�SURGXNFML�HNRORJLF]QHM� L� ]QDNRZDQLD�SURGXNWyZ�HNRORJLF]Q\FK� L�XFK\ODM FH� UR]SRU] G]HQLH�
5DG\��:(��QU�����������']�8��/�����/�����]����F]HUZFD�������V�����
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DOQR FL��RG�UROQLNÑZ�LQG\ZLGXDOQ\FK�L�PLNURSU]HGVL ELRUFÑZ��SR�RJURPQH�NRUSR�
UDFMH�PL G]\QDURGRZH���6SHF\ILN �VHNWRUD� \ZQR FLRZHJR�MHVW�WH �]DDQJD RZDQLH�
Z� D FXFK� UROQR� \ZQR FLRZ\� EDUG]R� GX HM� OLF]E\� SRGPLRWÑZ�� 1LHMHGQRNURWQLH�
QD�HIHNW�Z�SRVWDFL�XPLHV]F]HQLD�SURGXNWX�Z�VNOHSLH�VN DGD�VL �G]LD DOQR �NLONX�OXE�
NLONXQDVWX�SRGPLRWÑZ��SRF] ZV]\�RG�SURGXNFML�SLHUZRWQHM��SU]HWZDU]DQLD��SU]HZR�
]X��G\VWU\EXFML��&R�ZL FHM��VSHF\ILND� \ZQR FL�SRZRGXMH��L �MDNDNROZLHN�QLHSUDZL�
G RZR �QD�NWÑU\PNROZLHN�HWDSLH� D FXFKD�UROQR� \ZQR FLRZHJR�PR H�SURZDG]L
GR�]DJUR HQLD�GOD�GÑEU�FKURQLRQ\FK��SU]HGH�ZV]\VWNLP�]GURZLD�L� \FLD�RUD]�LQWH�
UHVX�HNRQRPLF]QHJR�NRQVXPHQWD��QD�ND G\P�HWDSLH� D FXFKD�UROQR� \ZQR FLRZH�
JR��'RGDWNRZ\P�SUREOHPHP�V �WDN H�EDUG]R�] R RQH�UHODFMH�KDQGORZH�SRPL G]\�
W\PL�SRGPLRWDPL��QS��VLHFL�KDQGORZH�VSU]HGDM FH�SURGXNW\�SRG�VZRM �PDUN ���1LH�
EH]�]QDF]HQLD�SR]RVWDM �WH �RF]HNLZDQLD�L�SRVWDZ\�NRQVXPHQWÑZ��NWÑU]\�FRUD]�F] �
FLHM�SRV]XNXM \ZQR FL�RNUH ORQHJR�URG]DMX�L�R�V]F]HJÑOQ\FK�Z D FLZR FLDFK��FR�
PD�]ZL ]HN�]�PRG �QD�]GURZ\�VW\O� \FLD����8F]HVWQLF\� D FXFKD�UROQR� \ZQR FLR�
ZHJR��VWDUDM F�VL � LP�VSURVWD ��Z\NRU]\VWXM �GR� WHJR�FHOX� UÑ QH� URGNL��SROHJDM �
FH�QLH�W\ONR�QD�ZSURZDG]DQLX�QRZ\FK�URG]DMÑZ�SURGXNWÑZ��DOH�SU]HGH�ZV]\VWNLP�
QD�VWRVRZDQLX�UÑ QHJR�URG]DMX�WHFKQLN�PDUNHWLQJRZ\FK��:�V]F]HJÑOQR FL�QD�HW\�
NLHWDFK� L�Z� UHNODPLH� \ZQR FL�Z\NRU]\VW\ZDQH� V � LQIRUPDFMH�GREURZROQH�� NWÑUH�
PDM �]ZUÑFL �XZDJ �QD�V]F]HJÑOQH�Z D FLZR FL�RNUH ORQHJR�SURGXNWX��QS��LQIRUPD�
FMH�R�EUDNX�]DZDUWR FL�RNUH ORQ\FK�VXEVWDQFML�����:�W\P�UR]EXGRZDQ\P� D FXFKX�
\ZQR FLRZ\P�L�SU]\�RJURPQHM�SUHVML�U\QNRZHM�QD�XF]HVWQLNÑZ�WHJR� D FXFKD�MHG�
Q\P�]�QDMLVWRWQLHMV]\FK�F]\QQLNÑZ�ZVSÑ SUDF\�VWDM �VL �]DXIDQLH�L�SHZQR �XF]HVW�
QLNÑZ�WHJR� D FXFKD�� H�QD�ZV]HONLFK�ZF]H QLHMV]\FK�HWDSDFK� D FXFKD�UROQR� \Z�
QR FLRZHJR�]DFKRZDQH�E\ \�VWDQGDUG\��NWÑU\FK�RF]HNXM �NRQVXPHQFL����

0R H�WR�E\ �RVL JQL WH�SU]H]�]DZLHUDQLH�EDUG]R�V]F]HJÑ RZ\FK�XPÑZ�RNUH OD�
M F\FK�ZV]HONLH�Z\PRJL�RGQR QLH�]DPDZLDQ\FK�SURGXNWÑZ�L�]DVDG�NRQWUROL��ZHU\�
ILNDFML�LWS��:DG �WHJR�UR]ZL ]DQLD�MHVW�MHGQDN�WR�� H�GOD�ND GHJR�SURGXNWX�QLH]E G�
QH�MHVW�WZRU]HQLH�RGU EQHM�XPRZ\�L�QHJRFMRZDQLH�MHM�]�ND G\P�]�GRVWDZFÑZ��3R]D�
W\P��] R RQR �SURFHVÑZ�Z\WZÑUF]\FK�L�G\VWU\EXF\MQ\FK�RUD]�]UÑ QLFRZDQLH�Z\�
PRJÑZ�SUDZQ\FK�QD�UÑ Q\FK�U\QNDFK�SRZRGXMH�� H�GOD�]DSHZQLHQLD�EH]SLHF]H �
VWZD�L�RF]HNLZDQHM�SU]H]�NRQVXPHQWD�MDNR FL�QLH�V �MX �Z\VWDUF]DM FH�XPRZ\�F\�
ZLOQRSUDZQH��L�WR�QLH�W\ONR�WH�QDMSURVWV]H�RNUH ODM FH�SU]HGPLRW�]DPÑZLHQLD��LOR
L� FHQ �� DOH�QDZHW� WH�EDUG]LHM� ] R RQH�RNUH ODM FH� V]F]HJÑ RZR�Z\PRJL�GRW\F] FH�
SURGXNWX��SURFHVÑZ�MHJR�Z\WZDU]DQLD�L�G\VWU\EXFML����,QVWUXPHQWHP�SR]ZDODM F\P�
QD�X]\VNDQLH�RGSRZLHGQLHM�MDNR FL�SURGXNWX�NR FRZHJR�SRSU]H]�]DSHZQLHQLH�RF]H�
NLZDQHM� MDNR FL� QD� ZV]\VWNLFK�ZF]H QLHMV]\FK� HWDSDFK� D FXFKD� \ZQR FLRZHJR�

��� =RE�� �0��6RNR RZVNL��3UDZQH�DVSHNW\�ZSURZDG]DQLD�QRZHM� \ZQR FL�QD�U\QHN�XQLMQ\��3R]QD �������V�����
��� =RE��V]HU]HM�3��:RMFLHFKRZVNL��,QIRUPDFMD�R�EUDNX�]DZDUWR FL�RNUH ORQ\FK�VXEVWDQFML�Z� \ZQR FL�Z�UHJXODFMDFK�

SUDZD� \ZQR FLRZHJR��Ä3U]HJO G�3UDZD�5ROQHJR´�������QU����V������L�Q�
��� =RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������
��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����



3DZH �:RMFLHFKRZVNL

��� 5VWFKC�+WTKFKEC�#ITCTKC�:8+

MHVW�V\VWHP�VDPRUHJXODFML��NWÑU\�PR QD�Z�W\P�NRQWHN FLH�RNUH OL �MDNR�LQVWUXPHQW�
eZVSÑ JUDQLD� D FXFKRZHJRs��FKDLQ�RUFKHVWUDWLRQ�����

:�SU]HP\ OH� \ZQR FLRZ\P�V]F]HJÑOQH�]QDF]HQLH�QD�U\QNX�JOREDOQ\P�PDM
SU\ZDWQH� V\VWHP\� VDPRUHJXODFML�� REHMPXM FH� ZSURZDG]DQLH� GREURZROQ\FK� VWDQ�
GDUGÑZ�L�FHUW\ILNDFM ��QS��*OREDO*$3��G]LD DM F\�RG������U��SRF] WNRZR�MDNR�(X�
UR*$3���%5&��%ULWLVK�5HWDLO�&RQVRUWLXP�u�G]LD DM F\�RG������U����,)6��,QWHUQDWLR�
QDO�)RRG�6WDQGDUG�u�UR]ZLMDQ\�RG������U��SRF] WNRZR�Z�1LHPF]HFK��SRWHP�WDN H�
ZH�)UDQFML���64)��6DIH�4XDOLW\�)RRG u�WZRU]RQ\�QD�U\QNX�DXVWUDOLMVNLP�L�DPHU\ND �
VNLP���*)6,��7KH�*OREDO�)RRG�6DIHW\�,QLWLDWLYH�����

6WDQGDUG�Z�W\P�XM FLX�R]QDF]D�]HVWDZ�XVWDORQ\FK�SU]H]�SRGPLRW�SU\ZDWQ\�Z\�
PDJD ��NWÑUH�GRW\F]\ �PRJ �RNUH ORQHJR�SURGXNWX��SURFHVÑZ�]ZL ]DQ\FK�]�Z\WZD�
U]DQLHP�L�G\VWU\EXFM �OXE�VSRVREX�LQIRUPRZDQLD�R�RNUH ORQ\FK�SURGXNWDFK��&]\Q�
QLNLHP��NWÑU\�SR]ZDOD�]DOLF]\ �VWDQGDUG\�GR�]DNUHVX�VDPRUHJXODFML��MHVW�WR�� H�PD�
FKDUDNWHU�QRUP�GREURZROQ\FK�L�MHVW�XVWDQDZLDQ\�SU]H]�SRGPLRW�OXE�SRGPLRW\�SU\�
ZDWQH��=Z\NOH�SRGPLRW\�SU]\JRWRZXM FH�VWDQGDUG\�VDPH�V �]DDQJD RZDQH�Z�RNUH�
ORQ\�URG]DM�G]LD DOQR FL��QS��VWRZDU]\V]HQLD�F]\�]U]HV]HQLD�SURGXFHQWÑZ��G\VWU\�
EXWRUÑZ�LWS���OXE�V �Z\UD]LFLHODPL�ZROL�W\FK�SRGPLRWÑZ��:DUWR�SU]\�W\P�]D]QDF]\ ��
H�SR]D�SRGPLRWDPL�SU\ZDWQ\PL��VWDQGDUG\�R�FKDUDNWHU]H�GREURZROQ\P�WZRU]RQH�
V � WH � SU]H]� SRGPLRW\�� NWÑUH� QLH�PDM � MX � FKDUDNWHUX� SU\ZDWQRSUDZQHJR�� MDN� QS��
VWDQGDUG\�WZRU]RQH�SU]H]�.RPLVM �.RGHNVX� \ZQR FLRZHJR��G]LD DM F �Z�UDPDFK�
:VSÑOQHJR�3URJUDPX�GOD�1RUP�'RW\F] F\FK� \ZQR FL��SRZR DQHJR�SU]H]�2UJDQL�
]DFM �1=�GV��:\ \ZLHQLD�L�5ROQLFWZD��)$2��RUD]� ZLDWRZ �2UJDQL]DFM �=GURZLD�
�:+2���NWÑUH�RNUH ODQH�V �RJÑOQ �QD]Z �e&RGH[�$OLPHQWDULXVs��OXE�SU]H]�0L G]\�
QDURGRZ �2UJDQL]DFM � 6WDQGDU\]DFML� �,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU� 6WDQGDUGL]D�
WLRQ� u� ,62���&] VWR� WH� GZD� SRM FLD�� WM�� eVWDQGDUG\� SU\ZDWQHs� �SULYDWH� VWDQGDUGV��
L�eGREURZROQH�VWDQGDUG\s��YROXQWDU\�VWDQGDUGV���X \ZDQH�V �]DPLHQQLH��FKRFLD �QLH�
MHVW�WR�SUDZLG RZH����:�VHNWRU]H� \ZQR FLRZ\P�WR�VWDQGDUG\�ZFKRG] FH�Z�]DNUHV�
.RGHNVX� \ZQR FLRZHJR�PDM �NOXF]RZH�]QDF]HQLH��&R�ZL FHM�� QLHU]DGNR� V �RQH�
SU]\MPRZDQH� MDNR� IDNW\F]QD� SRGVWDZD� GOD� SU]\MPRZDQ\FK� UR]VWU]\JQL � OHJLVOD�
F\MQ\FK��6WDQGDUG\�SU\ZDWQH�VWDQRZL �MHGQDN�VZHJR�URG]DMX�eXUR]PDLFHQLHs�PR �
OLZR FL�GOD�SU]HGVL ELRUFÑZ��Z�V]F]HJÑOQR FL�PRJ �RQH�RNUH OD �Z\PDJDQLD�GDOHM�
LG FH��QL �Z\QLND�WR�]�GREURZROQ\FK�VWDQGDUGÑZ�PL G]\QDURGRZ\FK��QS��]�&RGH[�
$OLPHQWDULXV���D�]DVWRVRZDQLH�VL �GR�QLFK�SR]ZDOD�SU]HGVL ELRUFRP�QD�SRGZ\ V]H�
QLH�MDNR FL�LFK�SURGXNWÑZ��

��� 7DN�%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V������]RE��WH �3��:RMFLHFKRZVNL��3U\ZDWQH�
SUDZR� \ZQR FLRZH«��RS��FLW���V�������

��� 3U\ZDWQH�VWDQGDUG\�V]HURNR�RPyZLRQH�]RVWD \�SU]H]�P�LQ��7��$SSHOKRI��5��YDQ�GHQ�+HXYH��,QYHQWRU\�RI�SULYD�
WH�IRRG�ODZ���Z���3ULYDWH�IRRG�ODZ«��RS��FLW���V�����������%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��
RS��FLW���V���������

��� =RE��6��+HQVRQ��-��+XPSKUH\��&RGH[�$OLPHQWDULXV�DQG�SULYDWH�VWDQGDUGV���Z���3ULYDWH�IRRG�ODZ«��RS��FLW���V������
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'DOHM� LG F\P�]DNUHVHP�ZVSÑ SUDF\�Z� UDPDFK� VDPRUHJXODFML� V � V\VWHP\�FHU�
W\ILNDFML�� :� W\P� SU]\SDGNX� SRGPLRW\� SU\ZDWQH� SR]D� XVWDOHQLHP� Z\PRJÑZ�� MD�
NLFK�QDOH \�SU]HVWU]HJD ��VWDQGDUGX���XVWDODM �WH �]DVDG\�ZHU\ILNRZDQLD�GRVWRVRZD�
QLD�VL �GR�WHJR�VWDQGDUGX��]�F]\P�]ZL ]DQH�MHVW�X]\VNDQLH�SRWZLHUG]HQLD�]JRGQR FL�
]�W\PL�Z\PRJDPL��FHUW\ILNDWX���&HUW\ILNDFMD�PR H�WH �GRW\F]\ �]JRGQR FL�]H�VWDQ�
GDUGHP�RNUH ORQ\P�SU]H]� LQQ\�SRGPLRW�� ,VWRW �SU\ZDWQ\FK�V\VWHPÑZ�FHUW\ILNDFML�
MHVW�ERZLHP� WR�� H�SRGPLRW\� WU]HFLH��E G FH�QLH]DOH Q\PL�DXG\WRUDPL�� VSUDZG]D�
M �F]\�GDQ\�SRGPLRW�SRGGDM F\�VL �FHUW\ILNDFML� VSH QLD�Z\PDJDQLD�REM WH�FHUW\IL�
NRZDQ\P�VWDQGDUGHP��:�W\P�SU]\SDGNX�NOXF]RZ �NZHVWL �MHVW�]DSHZQLHQLH�Z\VR�
NLHJR�SURIHVMRQDOL]PX�L�QLH]DOH QR FL�SU]H]�SRGPLRW\�FHUW\ILNXM FH��D�SRGVWDZRZ\�
SUREOHP�SROHJD�QD�W\P�� H�SRGPLRW�FHUW\ILNXM F\��]�MHGQHM�VWURQ\��NRQNXUXMH�]�LQQ\�
PL�SRGPLRWDPL� ZLDGF] F\PL�DQDORJLF]QH�XV XJL�L�Z�V\WXDFML��JG\�VWRVXMH�]E\W�U\�
JRU\VW\F]QH�Z\PRJL��WUDFL�NOLHQWÑZ��NWÑU]\�S DF �]D�XV XJ �L�]DLQWHUHVRZDQL�V �X]\�
VNDQLHP�FHUW\ILNDWX��D�]�GUXJLHM�VWURQ\��SRZLQLHQ�U]HWHOQLH�]ZHU\ILNRZD ��F]\�GDQ\�
SRGPLRW�VSH QLD�Z\PDJDQLD�QLH]E GQH�GOD�X]\VNDQLD�FHUW\ILNDWX��WDN�DE\�XG]LHOR�
Q\� FHUW\ILNDW� E\ � JRGQ\� ]DXIDQLD���� ,QVWUXPHQWHP� V X F\P�XMHGQROLFHQLX� MDNR FL�
FHUW\ILNDFML�SU]HSURZDG]DQHM�SU]H]�NRQNXUXM FH�]H�VRE �SRGPLRW\�MHVW�DNUHG\WDFMD�
SRGPLRWÑZ�FHUW\ILNXM F\FK��SURZDG]RQD�Z�SRV]F]HJÑOQ\FK�SD VWZDFK�SU]H]�RUJD�
Q\�DGPLQLVWUDFML�SXEOLF]QHM��SRGPLRW\�SU\ZDWQH�UHDOL]XM FH�]DGDQLD�SXEOLF]QH��NWÑ�
U �VWRVXMH�VL �Z�ZLHOX�SD VWZDFK����

5Ñ QH�V �IXQNFMH�V\VWHPÑZ�VDPRUHJXODFML�Z� D FXFKX�UROQR� \ZQR FLRZ\P��
3RGVWDZRZ �IXQNFM � MHVW�]ZL NV]HQLH�EH]SLHF]H VWZD�REURWX�L�]DXIDQLD�SRPL G]\�
XF]HVWQLNDPL� D FXFKD� \ZQR FLRZHJR��NWÑU]\�SRSU]H]�RGQLHVLHQLH�VL �GR�RNUH OR�
Q\FK��]QDQ\FK�REX�VWURQRP�XPRZ\��VWDQGDUGÑZ�V �Z�VWDQLH�RNUH OL �]DNUHV�Z]D�
MHPQ\FK�Z\PDJD ��F]HJR�QLH�E\OLE\�Z�VWDQLH�]UREL �QLH�G\VSRQXM F�QLPL����3R]D�
W\P�� VDPRUHJXODFMD�PD� MHGQDN� WH � IXQNFM �PDUNHWLQJRZ � L� WR� GZRMDNLHJR� URG]D�
MX��=�MHGQHM�VWURQ\��OHJLW\PRZDQLH�VL �RNUH ORQ\P�UHQRPRZDQ\P�FHUW\ILNDWHP�OXE�
GHNODURZDQLH�]JRGQR FL�]�RNUH ORQ\PL�VWDQGDUGDPL��ZS \ZD�QD�]ZL NV]HQLH�NRQ�
NXUHQF\MQR FL� GDQHJR� SU]HGVL ELRUF\� X� SRWHQFMDOQ\FK� NRQWUDKHQWÑZ� G]LD DM F\FK�
Z� D FXFKX� \ZQR FLRZ\P��WM��EXVLQHVV�WR�EXVLQHVV�u�%�%���=�GUXJLHM�VWURQ\��WDN H�
NRQVXPHQFL�UR]SR]QDM �L�SR]\W\ZQLH�UHDJXM �QD�QLHNWÑUH�QD]Z\�OXE�V\PEROH��]QD�
NL�V RZQH�OXE�JUDILF]QH���D�LFK�]DPLHV]F]HQLH�QD�HW\NLHFLH�PR H�ZS \ZD �QD�DWUDN�
F\MQR �SURGXNWÑZ��-HVW�WR�Z\NRU]\VW\ZDQH�Z�QLHNWÑU\FK�V\VWHPDFK�VDPRUHJXODFML��
JG\� X]\VNDQLH� FHUW\ILNDFML� ]ZL ]DQH� MHVW� ]� SUDZHP� GR� SRV XJLZDQLD� VL � RNUH OR�
Q\P�]QDNLHP� V RZQR�JUDILF]Q\P����7HJR� URG]DMX� IXQNFMH� ]DF]\QDM � UÑZQLH �SH �

��� =RE��/��%XVFK��4XDVL�VWDWHV«��RS��FLW���V�����L�����3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\V�
WHP«��RS��FLW���V������

��� =RE��/��%XVFK��4XDVL�VWDWHV«��RS��FLW���V�����
��� =RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������
��� =RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������
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QL �W]Z��PDUNL�Z DVQH��E G FH�QLHMDNR�JZDUDQFM �MDNR FL�GDZDQ �SU]H]�VLH �VSU]HGD�
\����=QDF]HQLH�VDPRUHJXODFML�Z�W\P�]DNUHVLH�QDELHUD�WH �]QDF]HQLD�ZUD]�]�URVQ F
ZLDGRPR FL �VSR HF]H VWZ�GRW\F] F �]DJUR H �GOD� URGRZLVND��ELRUÑ QRURGQR FL�
RUD]�]PLDQ�NOLPDWX��D�WDN H�]DOH QR FL�]DFKRG] F\FK�SRPL G]\�GLHW �D�]GURZLHP��
.RQVXPHQFL�FRUD]�F] FLHM�RF]HNXM �LQIRUPDFML�GRW\F] F\FK�SURZDG]HQLD�G]LD DO�
QR FL�Z�VSRVÑE�SU]\MD]Q\� URGRZLVNX��]UÑZQRZD RQ\��L�FKF �PLH �SHZQR �FR�GR�
U]HWHOQR FL�W\FK�LQIRUPDFML��D�SU\ZDWQH�V\VWHP\�FHUW\ILNDFML�VWDQRZL �GREU\�LQVWUX�
PHQW�GOD�ZGUD DQLD�RGSRZLHGQLFK�SUDNW\N�SURGXNF\MQ\FK����=�IXQNFM �PDUNHWLQJR�
Z �VDPRUHJXODFML��J ÑZQLH�VNLHURZDQ �GR�NRQVXPHQWÑZ��]ZL ]DQH�MHVW�MHGQDN�GR�
GDWNRZH�U\]\NR�SROHJDM FH�QD�W\P�� H�PRJ �SRZVWDZD �UÑ QH�V\VWHP\�RGZR XM FH�
VL �GR�WHM�VDPHM�ZDUWR FL�SR]\W\ZQLH�SRVWU]HJDQHM�SU]H]�NRQVXPHQWD��QS��IDLU�WUDGH��
EH]�*02���NWÑUH�MHGQDN�RSDUWH�V �QD�]UÑ QLFRZDQ\FK��F] VWR�QLHMDVQ\FK�NU\WHULDFK��
FR�Z�LVWRFLH�SURZDG]L �PR H�GR�GH]LQIRUPDFML�NRQVXPHQWD��WHJR�URG]DMX�U\]\NR�GR�
SURZDG]L R�GR�Z\GDQLD�Z�ODWDFK�����UHJXODFML�GRW\F] FHM�SURGXNFML�PHWRGDPL�HNR�
ORJLF]Q\PL�����

3RGGDQLH� VL � SU]H]� GDQHJR� SU]HGVL ELRUF � V\VWHPRZL� FHUW\ILNDFML� X]QDQHPX�
SU]H]� VZRLFK�NRQWUDKHQWÑZ�R]QDF]D�� H�QLH�PXVL� VL �RQ�SRGGDZD � LQG\ZLGXDOQHM�
ZHU\ILNDFML�SU]H]�ND GHJR�]�NRQWUDKHQWÑZ��D�MHGQRF]H QLH�SRV]F]HJÑOQL�NRQWUDKHQFL�
QLH�PXV] �SRGHMPRZD �F]\QQR FL�]PLHU]DM F\FK�GR�]ZHU\ILNRZDQLD�GHNODUDFML�WHJR�
SRGPLRWX�FR�GR�MDNR FL�RIHURZDQ\FK�SU]H]�QLHJR�SURGXNWÑZ����:�SU]\SDGNX��JG\�
SU]HGVL ELRUFD�QLH�Z\SH QLD�Z\PRJÑZ�NRQLHF]Q\FK�GR�X]\VNDQLD�FHUW\ILNDWX��FHU�
W\ILNDW�QLH�MHVW�SU]\]QDZDQ\��D�XSU]HGQLR�SU]\]QDQ\�MHVW�Z\FRI\ZDQ\��FR�Z�NRQVH�
NZHQFML�PR H�SURZDG]L �GR�]HUZDQLD�ZVSÑ SUDF\�]�SRGPLRWDPL�Z\PDJDM F\PL�SR�
VLDGDQLD�RNUH ORQHM�FHUW\ILNDFML�

���8ZDJL�SRGVXPRZXM FH�

=DOHW �GREURZROQ\FK�V\VWHPÑZ�VWDQGDUGÑZ�L�FHUW\ILNDFML�Z�SRUÑZQDQLX�]�SU]H�
SLVDPL�SUDZD�MHVW�WR�� H�V\VWHP\�WH�V �EDUG]LHM�HODVW\F]QH�� DWZLHM�PR QD�MH�GRVWRVR�
ZD �GR�]PLHQLDM F\FK�VL �SRWU]HE�L�]PLDQ�U\QNRZ\FK��Z�ZL NV]\P�VWRSQLX�XZ]JO G�
QLDM �UÑ QLFH�SRPL G]\�UÑ Q\PL�URG]DMDPL� \ZQR FL�L�G]LD DOQR FL��D�MHGQRF]H QLH�
V\VWHP\�WH�VSU]\MDM �]DSHZQLHQLX�QLH�W\ONR�EH]SLHF]H VWZD� \ZQR FL��DOH�QDZHW�MD�
NR FL�Z\ V]HM�RG�eVWDQGDUGX�PLQLPXPs��RUD]�X DWZLDM �PL G]\QDURGRZ\�REUÑW�SUR�

��� 1D�WHPDW�]QDF]HQLD�PDUHN�Z DVQ\FK�]RE��V]HU]HM�)��%XQWH�L�LQ���7KH�LPSDFW�RI�SULYDWH�ODEHOV�RQ�WKH�FRPSHWLWLYH�
QHVV�RI�WKH�(XURSHDQ�IRRG�VXSSO\�FKDLQ��/X[HPERXUJ������

��� =RE�� /�/�� 6KDUPD�� 6�3�� 7HUHW�� .�'�� %URZQHOO�� 7KH� )RRG� ,QGXVWU\� DQG� 6HOI�5HJXODWLRQ�� 6WDQGDUGV� WR� 3UR�
PRWH� 6XFFHVV� DQG� WR� $YRLG� 3XEOLF� +HDOWK� )DLOXUHV�� $P� -� 3XEOLF� +HDOWK�� ����� )HEUXDU\�� �������� ���������
GRL�� ��������$-3+�������������� KWWSV���ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�30&���������ELE���� �GDWD� GRVW �
SX��������������

��� =RE��3���:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������
��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����



.LOND�XZDJ�R�VDPRUHJXODFML�Z� D FXFKX� \ZQR FLRZ\P�Z�NRQWHN FLH�UHJXODFML���

���&1+�����������5+#�����������

GXNWDPL� \ZQR FLRZ\PL����6WRVRZDQLH�W\FK�LQVWUXPHQWÑZ�SR]ZDOD�QD�]PQLHMV]HQLH�
U\]\ND� GOD� NRQVXPHQWÑZ� �NRQVXPHQFL� V � OHSLHM� FKURQLHQL��� ]ZL NV]HQLH� ]DXIDQLD�
SXEOLF]QHJR�RUD]�QD�]ZDOF]DQLH�QHJDW\ZQ\FK�]MDZLVN�QD�U\QNX����

=�GUXJLHM� MHGQDN�VWURQ\�PR QD�ZVND]D �WDN H�ZLHOH�ZDG�VDPRUHJXODFML��1RU�
P\�XVWDODQH�Z�MHM�UDPDFK�RG]ZLHUFLHGODM �LQWHUHV\�UÑ Q\FK�]DDQJD RZDQ\FK�SRG�
PLRWÑZ�SU\ZDWQ\FK�L�F] VWR�SLVDQH�V �M ]\NLHP�QD�W\OH�RJÑOQ\P��L �WUXGQR�MHVW�MHG�
QR]QDF]QLH�RNUH OL ��F]\�GRV] R�GR�LFK�QDUXV]HQLD����3R]D�W\P��QLH�]DZV]H�RNUH ORQH�
V �SURFHGXU\�PRQLWRURZDQLD�L�NRQWUROL�SU]HVWU]HJDQLD�W\FK�QRUP�L�QLH�PD�PR OLZR�
FL�QDN DGDQLD�VDQNFML�QD�SRGPLRW\�QLHSU]HVWU]HJDM FH�W\FK�QRUP��6DQNFMH�PRJ �E\
ERZLHP�QDN DGDQH�QD�]DVDG]LH�XPRZQHM�QD�SRGPLRW\�SU]\VW SXM FH�GR�V\VWHPÑZ�
VDPRUHJXODFML���� 3RQDGWR�� QLH�Z� ND G\P� V\VWHPLH� VDPRUHJXODFML� V � SU]HZLG]LDQH�
VDQNFMH�� FR� ]Z\NOH� SURZDG]L� GR� REQL HQLD� VNXWHF]QR FL� WDNLHJR� V\VWHPX���� 3R]D�
W\P��V �RQH�ZSURZDG]DQH�F] VWR�SU]H]�RUJDQL]DFMH�Z�GX HM�PLHU]H�]DOH QH�RG�SR�
W Q\FK�NRUSRUDFML�PL G]\QDURGRZ\FK�OXE�ZSURVW�V �XVWDQDZLDQH�SU]H]�WH�NRUSRUD�
FMH�G]LD DM FH�SRQDGQDURGRZR��1LHU]DGNR�WH �SHZQH�GREURZROQH�VWDQGDUG\�VWDM �VL
SRSXODUQH�L�QDE\ZF\��QLH�W\ONR�QDMZL NVL��Z\PDJDM �LFK�ZGUR HQLD�SU]H]�GRVWDZ�
FÑZ����:�WDNLP�SU]\SDGNX�GRVWDZFD��MH OL�FKFH�XWU]\PD �VL �QD�U\QNX��Z�SUDNW\FH�
PXVL�ZGUR \ �VWDQGDUG\� OXE�SRGGD �VL �RNUH ORQHM�FHUW\ILNDFML����3RZRGXMH� WR�� H�
QLHMDNR�UÑZQROHJOH�GR�V\VWHPX�SUDZQHJR�SRV]F]HJÑOQ\FK�SD VWZ�SRZVWDMH�V\VWHP�
QRUP�QLH]DOH Q\FK�RG�SD VWZ��GREURZROQ\FK�L�RSDUW\FK�QD�]DVDG]LH�UÑZQRU] GQR�
FL�L�DXWRQRPLL�VWURQ��NWÑUH�MHGQDN�GH�IDFWR�VWDM �VL �RERZL ]NRZH�GOD�SRGPLRWÑZ��
NWÑUH�FKF �XWU]\PD �VL �QD�U\QNX��D�]DWHP�SRZVWDMH�VZHJR�URG]DMX�V\VWHP�TXDVL�
�SUDZQ\�WZRU]RQ\�SU]H]�TXDVL�SD VWZD����&R�ZL FHM��LQDF]HM�QL �Z�SU]\SDGNX�QRUP�
SXEOLF]QRSUDZQ\FK� WZRU]RQ\FK�SU]H]�SD VWZR� �Z�NWÑU\P�Z� UDPDFK� WUÑMSRG]LD X�
Z DG]\�IXQNFMRQXM �RUJDQ\�SUDZRGDZF]H�Z\EUDQH�SU]H]�ZL NV]R �VSR HF]H VWZD���
V\VWHP\�SU\ZDWQ\FK�VWDQGDUGÑZ�F] VWR�WZRU]RQH�V �SU]H]�RUJDQL]DFMH�]GRPLQRZD�
QH�SU]H]�NLOND�QDMZL NV]\FK�SRGPLRWÑZ�G]LD DM F\FK�Z�GDQHM�EUDQ \�VSR \ZF]HM��
EH]� DGQHJR�PHFKDQL]PX�GHPRNUDW\F]QHJR����3RZRGXMH�WR�� H�SU]\�WZRU]HQLX�LQ�
VWUXPHQWÑZ�VDPRUHJXODFML�Z�ZL NV]\P�VWRSQLX�QL �SU]\�WZRU]HQLX�SUDZD�XZ]JO G�

��� =RE��/��%XVFK��4XDVL�VWDWHV«��RS��FLW���V������'��&DVWUR��%HQH¿�WV�DQG�/LPLWDWLRQV«��RS��FLW���V�����3��:RMFLHFKRZ�
VNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������

��� =RE��'��&DVWUR��%HQH¿�WV�DQG�/LPLWDWLRQV«��RS��FLW���V����L���
��� =RE��+�:��$UWKXV��&RUSRUDWH�6HOI�UHJXODWLRQ�� 3ROLWLFDO� (FRQRP\�� 6WDWH�5HJXODWLRQ� DQG�5HÀ�H[LYH�� �Z��� /DERXU�

/DZ��%��%HUFXVVRQ��(��&\QWKLD� �HGV����5HJXODWLQJ�/DERXU� LQ� WKH�:DNH�RI�*OREDOLVDWLRQ��2[IRUG��8.��+DUW�3X�
EOLVKLQJ��������,6%1�����������������V�����KWWS���GLJLWDOFRPPRQV�RVJRRGH�\RUNX�FD�VFKRODUO\BZRUNV���GDWD�GR�
VW SX��������������

��� =RE��$��.LQJ��0��/HQR[��³,QGXVWU\�6HOI�5HJXODWLRQ�:LWKRXW�6DQFWLRQV��7KH�&KHPLFDO�,QGXVWU\¶V�5HVSRQVLEOH�&DUH�
3URJUDP´� ������� ��$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO� ����� KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GR�
L ��������������	UHS UHS�	W\SH SGI���GDWD�GRVW SX��������������

��� =RE��V]HU]HM��$��.LQJ��0��/HQR[��³,QGXVWU\�6HOI�5HJXODWLRQ�:LWKRXW�6DQFWLRQV��7KH�&KHPLFDO�,QGXVWU\¶V«��RS��FLW�
��� =RE��3��:RMFLHFKRZVNL��3U\ZDWQH�SUDZR� \ZQR FLRZH���Z���6\VWHP«��RS��FLW���V������
��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����
��� =RE��/��%XVFK��4XDVL�VWDWHV«��RS��FLW���V������%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW��

V�����
��� =RE��/��%XVFK��4XDVL�VWDWHV«��RS��FLW���V�����
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QLD� VL � LQWHUHV� RNUH ORQ\FK� JUXS� SU]HGVL ELRUFÑZ�� ]DLQWHUHVRZDQ\FK�ZSURZDG]H�
QLHP�VDPRUHJXODFML��D�QLH� LQWHUHV�SXEOLF]Q\����'HF\]MH�SRGHMPRZDQH�NROHNW\ZQLH�
SU]H]� SU]HGVWDZLFLHOL� SU]HGVL ELRUFÑZ�� QS�� SURGXFHQWÑZ� \ZQR FL�� V � Z� LVWRFLH�
VXP �GHF\]ML�LQG\ZLGXDOQ\FK��QDNLHURZDQ\FK�Z�SU]\SDGNX�G]LD DOQR FL�JRVSRGDU�
F]HM�QD�RVL JQL FLH�LQG\ZLGXDOQHJR�]\VNX��FR�PD�V]F]HJÑOQLH�LVWRWQH�]QDF]HQLH�SU]\�
VDPRUHJXODFML�GRW\F] FHM�QS��UHNODP\���

=DVDGQ\P�MHVW�X]QDQLH�� L �VDPRUHJXODFMD�]�FD �SHZQR FL �QLH�PR H�]DVW SL
QRUP�SXEOLF]QRSUDZQ\FK�Z�SUDZLH� \ZQR FLRZ\P��PR H�QDWRPLDVW� VWDQRZL � LQ�
VWUXPHQW�SU]\F]\QLDM F\�VL �GR�SH QLHMV]HJR�Z\NRQ\ZDQLD�QRUP�SUDZD� \ZQR FLR�
ZHJR�L�GR�UHDOL]DFML�FHOÑZ�WHJR�SUDZD��

1RUP\� SXEOLF]QRSUDZQH� PXV] � UHJXORZD � VWDQGDUG� EH]SLHF]H VWZD�� E G F\�
eVWDQGDUGHP�PLQLPXPs�GOD� URGNÑZ�VSR \ZF]\FK��6\VWHP\�VDPRUHJXODFML�PRJ
QDWRPLDVW�ZSURZDG]D �SRGZ\ V]RQH�VWDQGDUG\��RGZR XM FH�VL �]UHV]W �GR�UÑ Q\FK�
ZDUWR FL��QS��REQL RQH�]X \FLH�HQHUJLL��PQLHMV]H�REFL HQLH� URGRZLVND��RGQLHVLH�
QLH�VL �GR�XF]FLZ\FK�PHWRG�SURGXNFML���=RERZL ]DQLH�VL �SRV]F]HJÑOQ\FK�XF]HVW�
QLNÑZ� D FXFKD� \ZQR FLRZHJR�GR�SU]HVWU]HJDQLD�WDNLFK�SRGZ\ V]RQ\FK�VWDQGDU�
GÑZ�VSU]\MD� UHDOL]DFML� FHOÑZ�SUDZD� \ZQR FLRZHJR��=�NROHL� V\VWHP\�FHUW\ILNDFML�
SU]\F]\QLDM �VL �GR�]ZL NV]HQLD�SHZQR FL�REURWX�Z� D FXFKX� \ZQR FLRZ\P�L�SR�
]ZDODM � QD� ]DSHZQLHQLH� XF]FLZ\FK� ]DVDG� NRQNXURZDQLD� SRGPLRWÑZ� G]LD DM F\FK�
QD�RNUH ORQ\P�U\QNX��NWÑU]\�V �XF]HVWQLNDPL�GDQHJR�V\VWHPX�VDPRUHJXODFML��6\V�
WHP\�FHUW\ILNDFML�SRZLQQ\�SRGOHJD �MHGQDN�DNUHG\WDFML��NWÑUD�Z�LVWRFLH�QLH�GRW\F]\�
VDPHJR�VWDQGDUGX��DOH�VSRVREX�SU]HSURZDG]DQLD�MHJR�ZHU\ILNDFML��

3RGVXPRZXM F�PR QD�VWZLHUG]L �� H�SU]\VW SLHQLH�GR�V\VWHPX�VDPRUHJXODFML�
SU]H]�GDQHJR�SU]HGVL ELRUF �X DWZLD�PX�Z\SH QLHQLH�Z\PRJÑZ�SUDZQ\FK�RERZL �
]XM F\FK�Z�LQQ\FK�SD VWZDFK��6DPRUHJXODFMD�VWDQRZL�PRVW�SRPL G]\�UÑ Q\PL�V\V�
WHPDPL�SUDZQ\PL���

:GUR HQLH�SU\ZDWQHJR�VWDQGDUGX� MDNR FL� L�SRGGDQLH�VL �FHUW\ILNDFML�SRZLQQR�
VWDQRZL �WH �GRZÑG�GR R HQLD�QDOH \WHM�VWDUDQQR FL�SU]H]�SU]HGVL ELRUF ��FR�SRZLQ�
QR�PLH �]QDF]HQLH�Z�SU]\SDGNX�GRFKRG]HQLD�RGSRZLHG]LDOQR FL�F\ZLOQHM����:GUR�
HQLH� WHJR� URG]DMX�SU\ZDWQHJR�V\VWHPX�SRZLQQR�E\ �XZ]JO GQLDQH�SU]H]�RUJDQ\�
XU] GRZHM�NRQWUROL� \ZQR FL�SU]\�QDN DGDQLX�NDU�SLHQL Q\FK�]D�QDUXV]HQLH�QRUP�

��� -DN�SRND]XMH�KLVWRULD��QLHU]DGNR�VDPRUHJXODFMD�Z�RNUH ORQ\FK�EUDQ DFK�ZSURZDG]DQD�MHVW�Z�RGSRZLHG]L�QD�SR�
MDZLDM FH�VL �REXU]HQLH�VSR HF]QH�FR�GR�RNUH ORQ\FK�SUDNW\N�L�PD�RQD�QD�FHOX�J yZQLH�FKURQL �SRGPLRW\�]�GD�
QHM�EUDQ \��QS��W\WRQLRZHM���:LHOH�SU]\N DGyZ�WHJR�URG]DMX�VDPRUHJXODFML�RSLVDQR���Z���/�/��6KDUPD��6�3��7HUHW��
.�'��%URZQHOO��7KH�)RRG�,QGXVWU\�DQG�6HOI�5HJXODWLRQ��6WDQGDUGV�WR�3URPRWH�6XFFHVV�DQG�WR�$YRLG�3XEOLF�+H�
DOWK�)DLOXUHV��$P�-�3XEOLF�+HDOWK�������)HEUXDU\�������������±�����GRL����������$-3+��������������KWWSV���
ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�30&���������ELE������GDWD�GRVW SX��������������

��� =RE��3��:LOGH��6HOI�UHJXODWLRQ�DQG�WKH�UHVSRQVH�WR�FRQFHUQV�DERXW�IRRG�DQG�EHYHUDJH�PDUNHWLQJ�WR�FKLOGUHQ�LQ�WKH�
8QLWHG�6WDWHV��1XWULWLRQ�5HYLHZV�������YRO������QU����V������

��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����
��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����
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SUDZD� \ZQR FLRZHJR��MDNR�RNROLF]QR �ZS \ZDM FD�QD�REQL HQLH�Z\VRNR FL�NDU\��
:GUR HQLH�WDNLHJR�V\VWHPX� ZLDGF]\�ERZLHP�R�W\P�� H�SU]HGVL ELRUFD�SRGM �SR�
QDGVWDQGDUGRZH�G]LD DQLD�]PLHU]DM FH�GR�]ZL NV]HQLD�MDNR FL�Z\WZDU]DQ\FK� URG�
NÑZ�VSR \ZF]\FK��D�SR]D�W\P�RSLHUDM F�VL �QD�W\FK�V\VWHPDFK��PR QD�P�LQ��XVWDOL ��
F]\� Z� GDQ\FK� RNROLF]QR FLDFK�PR QD� E\ R� SU]\� ]DFKRZDQLX� QDOH \WHM� VWDUDQQR�
FL�XQLNQ �QDUXV]HQLD�F]\�WH �QDUXV]HQLH�Z�LVWRFLH�E\ R�WUXGQH�GR�Z\NU\FLD�L�]D�
SRELH HQLD�PX����:DUWR�WH �]D]QDF]\ �� H�Z�QLHNWÑU\FK�SD VWZDFK�RUJDQ\�XU] GR�
ZHM�NRQWUROL� \ZQR FL��RSLHUDM F�VL �QD�ZGUR RQ\FK�SU]H]�SU]HGVL ELRUFÑZ�]�SD VWZ�
WU]HFLFK�V\VWHPDFK�MDNR FL��SRGHMPXM �GHF\]M �R�GRSXV]F]DQLX�QD�U\QHN�XQLMQ\�SUR�
GXNWÑZ�Z\WZRU]RQ\FK�Z�SD VWZDFK�WU]HFLFK�SU]H]�WH�SRGPLRW\����

��� =RE��3��:RMFLHFKRZVNL��0RGHO�RGSRZLHG]LDOQR FL�DGPLQLVWUDF\MQHM�Z�SUDZLH� \ZQR FLRZ\P��:DUV]DZD�������
V������RUD]�V�������

��� =RE��%��YDQ�GHU�0HXOHQ��7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ«��RS��FLW���V�����



3DZH �:RMFLHFKRZVNL
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.H\ZRUGV� 6HOI�UHJXODWLRQ��IRRG�FKDLQ��DJUL�IRRG�FKDLQ��JRDOV�RI�IRRG�ODZ��FR�
�UHJXODWLRQ��SXEOLF�ODZ

7KH� SKHQRPHQRQ� RI� VHOI�UHJXODWLRQ� LV� EHFRPLQJ�PRUH� DQG�PRUH�ZLGHVSUHDG�
DPRQJ� WKH�DJUL�IRRG�FKDLQ�SDUWLFLSDQWV��%DVLQJ� WKHVH� LQLWLDWLYHV�RQ� LQVWUXPHQWV�RI�
SULYDWH�ODZ��UDLVHV�WKH�TXHVWLRQ�RI�WKH�OHJLWLPDF\�RI�WDNLQJ�VXFK�PHDVXUHV�LQ�WKH�IRRG�
VHFWRU�DQG�WKH�UHODWLRQVKLS�EHWZHHQ�VHOI�UHJXODWLRQ�DQG�SXEOLF�ODZ��EHFDXVH�WKH�DF�
WLYLW\�LQ�WKH�VFRSH�RI�SURGXFWLRQ��SURFHVVLQJ�DQG�GLVWULEXWLRQ�RI�IRRG�LV�FRYHUHG�E\�
D�YHU\�GHWDLOHG�SXEOLF�ODZ�UHJXODWLRQ�

7KH�DUWLFOH�DWWHPSWV�WR�DQVZHU�VXFK�D�TXHVWLRQ��7KH�FRQFOXVLRQV�VWDWH�WKDW�GXH�
WR�WKH�VFRSH�RI�IRRG�ODZ�REMHFWLYHV�DQG�WKH�VSHFLILFLW\�RI�IRRG��LW�LV�QRW�DOORZHG�WR�
UHSODFH�HYHQ�VSHFLILF�IRRG�ODZ�QRUPV�ZLWK�VHOI�UHJXODWLRQ��6HOI�UHJXODWLRQ�PD\��KR�
ZHYHU��EH�DQ�LQVWUXPHQW�IRU�UDLVLQJ�WKH�VWDQGDUGV�RI�IRRG�SURGXFWV��,W�VKRXOG�DOVR�EH�
OHJDOO\�FRQVLGHUHG�ZKHQ�DVVHVVLQJ�WKH�VFRSH�RI�OLDELOLW\�RI�IRRG�EXVLQHVV�RSHUDWRUV�

%LEOLRJUDILD�

$SSHOKRI� 7��� YDQ� GHQ�+HXYH�5��� ,QYHQWRU\� RI� SULYDWH� IRRG� ODZ�� �Z��� 3ULYDWH� IRRG� ODZ��%�� YDQ� GHU�
0HXOHQ��UHG����:DJHQLQJHQ������

$UWKXV�+�:���&RUSRUDWH�6HOI�UHJXODWLRQ��3ROLWLFDO�(FRQRP\��6WDWH�5HJXODWLRQ�DQG�5HIOH[LYH���Z���/D�
ERXU�/DZ��%��%HUFXVVRQ��(��&\QWKLD��HGV����5HJXODWLQJ�/DERXU�LQ�WKH�:DNH�RI�*OREDOLVDWLRQ��
2[IRUG��8.��+DUW�3XEOLVKLQJ�������

%XQWH�)��L�LQ���7KH�LPSDFW�RI�SULYDWH�ODEHOV�RQ�WKH�FRPSHWLWLYHQHVV�RI�WKH�(XURSHDQ�IRRG�VXSSO\�FKDLQ��
/X[HPERXUJ������

%XVFK�/���4XDVL�VWDWHV"�7KH�XQH[SHFWHG� ULVH�RI�SULYDWH� IRRG� ODZ�� �Z���3ULYDWH� IRRG� ODZ��%��YDQ�GHU�
0HXOHQ��UHG����:DJHQLQJHQ������

&DVWUR�'���%HQHILWV� DQG�/LPLWDWLRQV�RI� ,QGXVWU\�6HOI�5HJXODWLRQ� IRU�2QOLQH�%HKDYLRUDO�$GYHUWLVLQJ��
KWWS���ZZZ�LWLI�RUJ�ILOHV������VHOI�UHJXODWLRQ�RQOLQH�EHKDYLRUDO�DGYHUWLVLQJ�SGI�

&RXWUHOLV�1���)RUHZRUG���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�0HXOHQ��UHG����:DJHQLQJHQ������

*UHHQZRRG�9��� 6ZDSSLQJ� W�ERQH� IRU� WRIX� u� EXW� GRHV� LW� DGG� XS"�� KWWS���ZZZ�EEF�FRP�FDSLWDO�VWRU\�
���������VZDSSLQJ�W�ERQH�IRU�WRIX���EXW�GRHV�LW�DGG�XS

*XQQLQJKDP� 1��� 5HHV� -��� ,QGXVWU\� 6HOI�5HJXODWLRQ�� $Q� ,QVWLWXWLRQDO� 3HUVSHFWLYH�� /DZ� 	� 3ROLF\��
9RO������1R�����2FWREHU�������

+HQVRQ�6���+XPSKUH\�-���&RGH[�$OLPHQWDULXV�DQG�SULYDWH�VWDQGDUGV���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�
0HXOHQ��UHG����:DJHQLQJHQ������

.LQJ�$���/HQR[�0���r,QGXVWU\�6HOI�5HJXODWLRQ�:LWKRXW�6DQFWLRQV��7KH�&KHPLFDO�,QGXVWU\qV�5HVSRQVL�
EOH�&DUH�3URJUDPs�����������$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�����
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.RODVL VNL�0���6DPRUHJXODFMD�G]LD DOQR FL�UHNODPRZHM�Z�3ROVFH�u�V]DQVH�RUD]�]DJUR HQLD�GOD�RFKURQ\�
NRQNXUHQFML� L�NRQVXPHQWÑZ��,QWHUQHWRZ\�.ZDUWDOQLN�$QW\PRQRSRORZ\�L�5HJXODF\MQ\�������
QU�������ZZZ�LNDU�Z]�XZ�HGX�SO��GDWD�GRVW SX��������������

.RU]\FND�0���:RMFLHFKRZVNL�3���6\VWHP�SUDZD� \ZQR FLRZHJR��:DUV]DZD������

0DUVGHQ� &K�7��� &R�� DQG� 6HOI�UHJXODWLRQ� LQ� (XURSHDQ� 0HGLD� DQG� ,QWHUQHW� 6HFWRUV�� 7KH� 5HVXOWV� RI�
2[IRUG�8QLYHUVLW\qV�6WXG\���Z���&K��0ÔOOHU��$��$PRXURX[��HGV���5HSUHVHQWDWLYH�RQ�)UHHGRP�
RI�0HGLD��7KH�0HGLD�)UHHGRP�,QWHUQHW�&RRNERRN��9LHQD���������������KWWSV���ZZZ�RVFH�RUJ�
IRP������"GRZQORDG WUXH�

0RNU\V]�2OV]\ VND�$���5ROD�NRGHNVÑZ�GREU\FK�SUDNW\N�Z�RFKURQLH�NRQVXPHQWD���Z���&��%DQDVL VNL�
�UHG����2FKURQD�NRQNXUHQFML�L�NRQVXPHQWÑZ�Z�3ROVFH�L�8QLL�(XURSHMVNLHM��VWXGLD�SUDZQR�HNR�
QRPLF]QH���:DUV]DZD������

6HQGHQ�/���6RIW�/DZ��6HOI�5HJXODWLRQ�$QG�&R�5HJXODWLRQ�,Q�(XURSHDQ�/DZ��:KHUH�'R�7KH\�0HHW"��
e(OHFWURQLF�-RXUQDO�RI�&RPSDUDWLYH�/DZs��YRO�������-DQXDU\��������

6KDUPD�/�/���7HUHW�6�3���%URZQHOO�.�'���7KH�)RRG�,QGXVWU\�DQG�6HOI�5HJXODWLRQ��6WDQGDUGV�WR�3URPR�
WH�6XFFHVV�DQG�WR�$YRLG�3XEOLF�+HDOWK�)DLOXUHV��$P�-�3XEOLF�+HDOWK�������)HEUXDU\���������

6RNR RZVNL� �0���3UDZQH�DVSHNW\�ZSURZDG]DQLD�QRZHM� \ZQR FL�QD�U\QHN�XQLMQ\��3R]QD ������

9DQ�GHU�0HXOHQ�%���7KH�DQDWRP\�RI�SULYDWH�IRRG�ODZ���Z���3ULYDWH�IRRG�ODZ��%��YDQ�GHU�0HXOHQ��UHG����
:DJHQLQJHQ������

9DQ�GHU�0HXOHQ�%���7KH�6\VWHP�RI�)RRG�/DZ�LQ�7KH�(XURSHDQ�8QLRQ��'HDNLQ�/DZ�5HYLHZ�������QU���

:LOGH�3���6HOI�UHJXODWLRQ�DQG�WKH�UHVSRQVH�WR�FRQFHUQV�DERXW�IRRG�DQG�EHYHUDJH�PDUNHWLQJ�WR�FKLOGUHQ�
LQ�WKH�8QLWHG�6WDWHV��1XWULWLRQ�5HYLHZV�������YRO������QU���

:RMFLHFKRZVNL�3���,QIRUPDFMD�R�EUDNX�]DZDUWR FL�RNUH ORQ\FK�VXEVWDQFML�Z� \ZQR FL�Z�UHJXODFMDFK�
SUDZD� \ZQR FLRZHJR��e3U]HJO G�3UDZD�5ROQHJRs��������QU���

:RMFLHFKRZVNL�3���2GSRZLHG]LDOQR �]D�V]NRG �Z\U] G]RQ �SU]H]�SURGXNW�QLHEH]SLHF]Q\� \ZQR FLR�
Z\�SLHUZRWQ\�L�SU]HWZRU]RQ\��:\EUDQH�3UREOHP\��e6WXGLD�,XULGLFD�$JUDULDs��7RP�,;������


