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$EVWUDFW
2Q�WKH�EDVLV�RI�WKH�SUHFDXWLRQDU\�SULQFLSOH��WKH�'XWFK�JRYHUQPHQW�FRQVLGHUV�PHDVXUHV�WR�UHGXFH
WKH� H[SRVXUH� RI� WKH� SRSXODWLRQ� WR� PDJQHWLF� ILHOGV� GXH� WR� RYHUKHDG� SRZHU� OLQHV�� 7KLV
FRQVLGHUDWLRQ�ZDV�PRWLYDWHG� E\� VHYHUDO� UHSRUWV� RQ� SRVVLEOH� GHWULPHQWDO� KHDOWK� HIIHFWV� GXH� WR
WKHVH�ILHOGV�DQG�E\�WKH�FRQFHUQ�RI�UHVLGHQWV�OLYLQJ�QHDU�D�SRZHU�OLQH��$�UHFHQW�VWXG\�E\�.(0$��D
FRQVXOWDQW� WR� WKH� HOHFWULFLW\� VHFWRU�� DQG� WKH� 1DWLRQDO� ,QVWLWXWH� IRU� 3XEOLF� +HDOWK� DQG� WKH
(QYLURQPHQW� �5,90�� LQWR� WKH� UHGXFWLRQ� RI� PDJQHWLF� ILHOGV� LQ� H[LVWLQJ� GZHOOLQJV� VKRZHG� D
VXEVWDQWLDO�UHGXFWLRQ�LQ�WKH�H[SRVXUH�RI�UHVLGHQWV�WR�EH�SRVVLEOH��DOWKRXJK�DW�KLJK�FRVWV�
,Q�WKH�LQYHVWLJDWLRQ�UHFRUGHG�KHUH�5,90�VWXGLHG�WKH�SODQV�IRU�QHZ�GZHOOLQJV�WR�EH�UHDOLVHG�LQ
WKH�FRPLQJ����\HDUV�WR�GLVFRYHU�ZKHUH�DQ�RYHUKHDG�SRZHU�OLQH�LV�FURVVLQJ�RU�SDVVLQJ�FORVH�WR
WKH� SODQQLQJ� DUHD�� 7KH� H[SHFWHG� QXPEHU� RI� QHZ� GZHOOLQJV� WR� EH� VLWXDWHG� QHDU� DQ� RYHUKHDG
SRZHU�OLQH�ZDV�DOVR�FDOFXODWHG�
7KH µ1HZ�0DS�RI�WKH�1HWKHUODQGV¶�LQFOXGHV�FORVH�WR������SODQV�IRU�QHZ�GZHOOLQJV��2I�WKHVH
SODQV� ���DUH�WUDQVHFWHG�E\�DQ�RYHUKHDG�SRZHU�OLQH�RYHU�D�WRWDO�OHQJWK�RI����NP�
$ SRVVLEO\� LQFUHDVHG� ULVN� IRU� FKLOGKRRG� OHXNDHPLD� LV� VXSSRVHG� WR� RFFXU� IRU� H[SRVXUH� WR
PDJQHWLF ILHOGV� ZLWK� VWUHQJWKV� DERYH� DERXW� ���� 7�� 2I� WKH� �������� QHZ� GZHOOLQJV� WR� EH
UHDOLVHG� ZLWKLQ� WKH� SODQV� RI� WKH� µ1HZ� PDS¶� DERXW� ������� DUH� SODQQHG� ZLWKLQ� WKH� ���� 7
FRQWRXU��7KHVH��������QHZ�GZHOOLQJV�ZLOO�PHDQ�DQ�LQFUHDVH�RI�PRUH�WKDQ�����ZLWK�UHVSHFW�WR
WKH �������H[LVWLQJ�GZHOOLQJV�ZLWKLQ�WKLV�FRQWRXU��&RQVHTXHQWO\��WKHUH�ZLOO�DOVR�EH�DQ�LQFUHDVH
RI ����LQ�WKH�QXPEHU�RI�SHRSOH�H[SRVHG�WR�ILHOG�VWUHQJWKV�KLJKHU�WKDQ����� 7 LQ�WKH�FRPLQJ
�� \HDUV�
7KH RSSRUWXQLWLHV�IRU�H[SRVXUH�SUHYHQWLRQ�GHSHQG�RQ�KRZ�GHILQLWLYH�D�SODQ�IRU�QHZ�GZHOOLQJV
LV� ,W�LV�QRW�SRVVLEOH�WR�GUDZ�UHOLDEOH�FRQFOXVLRQV�RQ�WKLV�PDWWHU��EHFDXVH�GDWD�LQ�WKH�µ1HZ�PDS¶
RQ WKH�VWDWXV�RI�WKH�SODQV�DQG�RQ�VWDUW�RI�WKH�UHDOLVDWLRQ�DUH�QRW�YHU\�UHOLDEOH�
,Q PRVW� FDVHV�� WKH� W\SH� RI� GZHOOLQJV� DQG� WKHLU� H[DFW� ORFDWLRQ� KDV� QRW� \HW� EHHQ� HVWDEOLVKHG�
)XUWKHUPRUH�� IRU�PRVW� RI� WKH� SODQV�� WKH� DUHD� IDOOLQJ�ZLWKLQ� WKH� ����m7 FRQWRXU� LV� UHODWLYHO\
VPDOO��6LQFH�LW�LV�H[SHFWHG�WKDW�WKH�SUHVHQFH�RI�D�SRZHU�OLQH�ZLOO�XVXDOO\�EH�SURSHUO\�WDNHQ�LQWR
DFFRXQW�LQ�ZRUNLQJ�RXW�WKH�SODQV��DQ�LQFUHDVH�LQ�WKH�SRSXODWLRQ¶V�H[SRVXUH�FDQ�EH�SUHYHQWHG�
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��� 'XEEHOWHOOLQJHQ������

� $DQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�ELM�KRRJVSDQQLQJVOLMQHQ��������� ,QOHLGLQJ������
��� :RQLQJGLFKWKHLG������
��� $DQWDOOHQ�ZRQLQJHQ�DOV�IXQFWLH�YDQ�GH�DIVWDQG������
��� $DQWDOOHQ�ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU������

� 5HVXOWDWHQ��������� %RXZSODQQHQ��DDQWDOOHQ�HQ�ODQGHOLMNH�YHUGHOLQJ������
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����� /LMQHQ�GRRU�ERXZSODQQHQ������
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����� 2S�EDVLV�YDQ�DIVWDQG������
����� %LQQHQ�GH����� 7 FRQWRXU������

��� $DQWDOOHQ�JHSURMHFWHHUGH�ZRQLQJHQ������
����� 2S�EDVLV�YDQ�DIVWDQG������
����� %LQQHQ�GH����� 7 FRQWRXU������

�� 'LVFXVVLH������
� &RQFOXVLHV������
5HIHUHQWLHV������
�%LMODJH�� 9HU]HQGOLMVW������
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6DPHQYDWWLQJ
'H�1HGHUODQGVH�RYHUKHLG�RYHUZHHJW�RP��RS�JURQG�YDQ�KHW�YRRU]RUJSULQFLSH��PDDWUHJHOHQ� WH
QHPHQ� RP� GH� EORRWVWHOOLQJ� YDQ� GH� EHYRONLQJ� DDQ� PDJQHWLVFKH� YHOGHQ� DINRPVWLJ� YDQ
ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ� WH� UHGXFHUHQ�� $DQOHLGLQJ� KLHUYRRU� YRUPHQ� GLYHUVH
UDSSRUWDJHV� RYHU� PRJHOLMNH� VFKDGHOLMNH� JH]RQGKHLGVHIIHFWHQ� YDQ� GH]H� YHOGHQ� HQ� GH
EH]RUJGKHLG�YDQ�PHQVHQ�GLH�ELM�HHQ�KRRJVSDQQLQJVOLMQ�ZRQHQ��8LW�HHQ�UHFHQW�.(0$�5,90
RQGHU]RHN�JHULFKW�RS�UHGXFWLH�YDQ�PDJQHWLVFKH�YHOGHQ�ELM�EHVWDDQGH�ZRQLQJHQ�EOHHN�GDW�HHQ
DDQ]LHQOLMNH� UHGXFWLH� YDQ� GH� EORRWVWHOOLQJ� YDQ� GH� EHZRQHUV�PRJHOLMN� LV��PDDU� GDW� GH� NRVWHQ
KRRJ�]LMQ�
,Q�GH]H�VWXGLH�KHHIW�5,90�YRRU�GH�QLHXZERXZSODQQHQ�GLH�GH�NRPHQGH���� MDDU�JHUHDOLVHHUG
]XOOHQ�ZRUGHQ��RQGHU]RFKW�ZDDU�HHQ�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQ�GRRU�RI�GLFKW�ODQJV�KHW
SODQ ORRSW�� 9HUGHU� LV� EHUHNHQG� KRHYHHO� QLHXZH� ZRQLQJHQ� HU� ELQQHQ� GLH� SODQQHQ� ELM� HHQ
KRRJVSDQQLQJVOLMQ�NRPHQ�WH�OLJJHQ�
'H 1LHXZH�.DDUW� YDQ�1HGHUODQG�EHYDW�ELMQD������SODQQHQ�ZDDU�ZRQLQJHQ� JHERXZG� ]XOOHQ
ZRUGHQ� 9DQ� GH]H� SODQQHQ� ZRUGHQ� HU� ��� GRRUVQHGHQ� GRRU� HHQ� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQ�RYHU�HHQ�WRWDOH�OHQJWH�YDQ����NP�
(HQ PRJHOLMN� YHUKRRJG� ULVLFR� RS� NLQGHUOHXNHPLH� ]RX� RSWUHGHQ� ELM� EORRWVWHOOLQJ� DDQ
PDJQHWLVFKH� YHOGHQ� PHW� HHQ� YHOGVWHUNWH� ERYHQ� RQJHYHHU� ���� m7� 9DQ� GH� �������� QLHXZH
ZRQLQJHQ GLH� ELQQHQ� GH� SODQQHQ� YDQ� GH�1LHXZH�.DDUW� JHUHDOLVHHUG�ZRUGHQ�� ]LMQ� HU� ������
ELQQHQ�GH�����m7 FRQWRXU�JHSURMHFWHHUG��'LW�EHWHNHQW�HHQ�VWLMJLQJ�PHW�UXLP�����WHQ�RS]LFKWH
YDQ� GH� ������� ZRQLQJHQ� GLH� HU� QX� ELQQHQ� GH]H� FRQWRXU� VWDDQ�� 'DDUGRRU� ]DO� GH� NRPHQGH
�� MDDU�KHW�DDQWDO�PHQVHQ�GDW�ZRUGW�EORRWJHVWHOG�DDQ�YHOGVWHUNWHV�ERYHQ�����m7 PHW�FLUFD����
WRHQHPHQ�
'H PRJHOLMNKHGHQ�YRRU�EORRWVWHOOLQJVSUHYHQWLH�KDQJHQ�DI�YDQ�KRH�GHILQLWLHI�HHQ�ERXZSODQ�DO
LV�LQJHYXOG��+HW�LV��RS�EDVLV�YDQ�GH�JHJHYHQV�LQ�GH�1LHXZH�.DDUW�RYHU�SODQVWDWXV�HQ�VWDUW�YDQ
GH XLWYRHULQJ��QLHW�PRJHOLMN�RP�GDDURYHU�HHQ�EHWURXZEDUH�XLWVSUDDN�WH�GRHQ�
9DDN OLJJHQ�KHW�ZRQLQJW\SH�HQ�GH�SUHFLH]H�ORFDWLH�YDQ�GH�ZRQLQJHQ�QRJ�QLHW�YDVW��%RYHQGLHQ
LV� GH� RYHUODS� YDQ� HHQ� ERXZSODQ�PHW� KHW� JHELHG� ELQQHQ� GH� ����m7 FRQWRXU� YRRU� GH�PHHVWH
SODQQHQ UHODWLHI� NOHLQ�� 'DDURP� LV� KHW� QDDU� YHUZDFKWLQJ� PHHVWDO� PRJHOLMN� HHQ� WRHQDPH� LQ
EORRWVWHOOLQJ�YDQ�GH�EHYRONLQJ� WH�YRRUNRPHQ�GRRU�ELM� GH�QDGHUH�SODQXLWZHUNLQJ� UHNHQLQJ� WH
KRXGHQ�PHW�GH�DDQZH]LJKHLG�YDQ�GH�KRRJVSDQQLQJVOLMQ�HQ��
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� ,QOHLGLQJ
���� $FKWHUJURQG
7LMGHQV�JHEUXLN��WUDQVSRUW�HQ�RSZHNNLQJ�YDQ�HOHNWULFLWHLW�RQWVWDDQ�HOHNWURPDJQHWLVFKH�YHOGHQ
PHW H[WUHHP� ODJH� IUHTXHQWLH� �(/)��� 'H]H� (/)�YHOGHQ� ]RXGHQ� QDGHOLJH� HIIHFWHQ� RS� GH
JH]RQGKHLG� NXQQHQ� KHEEHQ�� 6LQGV� :HUWKHLPHU� HQ� /HHSHU� >�@� LQ� ����� YRRU� KHW� HHUVW� HHQ
PRJHOLMN� YHUEDQG� WXVVHQ� NLQGHUOHXNHPLH� HQ� KHW� ZRQHQ� LQ� GH� EXXUW� YDQ� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQHQ�SXEOLFHHUGHQ��YRUPHQ�GH�PRJHOLMNH�JH]RQGKHLGVHIIHFWHQ�YDQ�(/)�YHOGHQ
RQGHUZHUS� YDQ� ZHWHQVFKDSSHOLMN� RQGHU]RHN�� 'H� µ,QWHUQDWLRQDO� $JHQF\� IRU� 5HVHDUFK� RQ
&DQFHU¶ �,$5&��±�HHQ�DJHQWVFKDS�YDQ�GH�:RUOG�+HDOWK�2UJDQLVDWLRQ��:+2����NZDOLILFHHUGH
GH PDJQHWLVFKH� FRPSRQHQW� YDQ� GH]H� (/)�YHOGHQ� LQ� ����� DOV� µPRJHOLMN� FDUFLQRJHHQ� YRRU
PHQVHQ¶ >�@��,Q�1HGHUODQG�FRQFOXGHHUGH�GH�FRPPLVVLH�µ(/)�HOHNWURPDJQHWLVFKH�VWUDOLQJ¶�YDQ
GH *H]RQGKHLGVUDDG� LQ� ����� >�@� GDW� �� RS� EDVLV� YDQ� GH� PHHVW� UHFHQWH� ZHWHQVFKDSSHOLMNH
JHJHYHQV� �� QLHW� NDQ� ZRUGHQ� YDVWJHVWHOG� GDW� HU� HHQ� RRU]DNHOLMN� YHUEDQG� EHVWDDW� WXVVHQ
EORRWVWHOOLQJ�DDQ�(/)�YHOGHQ�GLH�VDPHQKDQJHQ�PHW�GH�HOHNWULFLWHLWVYRRU]LHQLQJ�HQ�KHW�RSWUHGHQ
YDQ�NDQNHU��0DDU��DOGXV�GH�FRPPLVVLH��GH�WRWDOLWHLW�YDQ�HSLGHPLRORJLVFK�RQGHU]RHN�ZLMVW�ZHO�RS
HHQ�UHGHOLMN�FRQVLVWHQWH�DVVRFLDWLH�WXVVHQ�KHW�YyyUNRPHQ�YDQ�OHXNHPLH�ELM�NLQGHUHQ�HQ�KHW�ZRQHQ
LQ� GH� EXXUW� YDQ� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ�� ,Q� HHQ� ULVLFRDQDO\VH�� JHEDVHHUG� RS� GH
YHURQGHUVWHOOLQJ�GDW�GH�PDJQHWLVFKH�YHOGHQ�URQG�KRRJVSDQQLQJVOLMQHQ�LQGHUGDDG�GH�YHURRU]DNHUV
YDQ�NLQGHUOHXNHPLH�]LMQ��FRQFOXGHHUGH�5,90�GDW�GH�EORRWVWHOOLQJ�YDQ�GH�1HGHUODQGVH�EHYRONLQJ
DDQ� GH]H� PDJQHWLVFKH� YHOGHQ� MDDUOLMNV� PD[LPDDO� ppQ� H[WUD� JHYDO� YDQ� NLQGHUOHXNHPLH� NDQ
RSOHYHUHQ�>�@�
'H�ZHWHQVFKDSSHOLMNH�RQ]HNHUKHLG�VDPHQ�PHW�GH�EH]RUJGKHLG�ELM�PHQVHQ�GLH� LQ�GH�EXXUW�YDQ
KRRJVSDQQLQJVOLMQHQ� ZRQHQ� RI� ZLOOHQ� JDDQ� ZRQHQ�� ZDV� YRRU� GH� 1HGHUODQGVH� RYHUKHLG
DDQOHLGLQJ��RS�EDVLV�YDQ�KHW�YRRU]RUJSULQFLSH��WH�ODWHQ�RQGHU]RHNHQ�KRH�GH�EORRWVWHOOLQJ�YDQ�GH
EHYRONLQJ�DDQ�PDJQHWLVFKH�YHOGHQ�NDQ�ZRUGHQ�JHUHGXFHHUG�HQ�ZDW�GH�NRVWHQ�YDQ�]R¶Q�UHGXFWLH
]LMQ�� ,Q� KHW� YLHUGH� 1DWLRQDDO� 0LOLHXEHOHLGVSODQ� �103��� ZRUGW� GLW� RS� GH� YROJHQGH� PDQLHU
RPVFKUHYHQ��µ8LWJDDQGH�YDQ�KHW�YRRU]RUJSULQFLSH�]LMQ�GH�KXLGLJH�VLJQDOHQ�YROGRHQGH�DDQOHLGLQJ
WRW�KHW�GRHQ�YDQ�YHUGHU�RQGHU]RHN�HQ�KHW�QHPHQ�YDQ�SDVVHQGH�PDDWUHJHOHQ�PHGH�LQ�UHODWLH�WRW�GH
PDDWVFKDSSHOLMNH�NRVWHQ�HQ�EDWHQ¶�>�@�
8LW�HHQ�YHUNHQQHQG�RQGHU]RHN�QDDU�NRVWHQ�HQ�EDWHQ�YDQ�DDQJHVFKHUSW�EHOHLG�>�@�EOLMNW�GDW�HHQ
VXEVWDQWLsOH� UHGXFWLH� YDQ� GH� EORRWVWHOOLQJ� YDQ� GH� EHYRONLQJ� DDQ� PDJQHWLVFKH� YHOGHQ� URQG
KRRJVSDQQLQJVOLMQHQ� LQGHUGDDG�PRJHOLMN� LV��PDDU�GDW�GH�NRVWHQ�YRRU�]R¶Q� UHGXFWLH� DDQ]LHQOLMN
]LMQ�� +HW� YHUNHQQHQGH� RQGHU]RHN� ULFKWWH� ]LFK� XLWVOXLWHQG� RS� EHVWDDQGH� ZRQLQJHQ� URQG
KRRJVSDQQLQJVOLMQHQ�HQ�RS�WHFKQLVFKH�PDDWUHJHOHQ�DDQ�GH�OLMQHQ�
'H� NRPHQGH� GHFHQQLD� ZRUGHQ� HU� LQ� 1HGHUODQG� LQ� KHW� NDGHU� YDQ� GH� 9LHUGH� QRWD� UXLPWHOLMNH
RUGHQLQJ�>�@�ERXZSODQQHQ�PHW�LQ�WRWDDO�ELMQD�HHQ�PLOMRHQ�QLHXZH�ZRQLQJHQ�JHUHDOLVHHUG��(HQ
DDQWDO� YDQ� GH� ERXZORFDWLHV� ZRUGW� GRRUVQHGHQ� GRRU� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ�� +HW
DDQWDO� ZRQLQJHQ� GDW� ]LFK� ELM� HHQ� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQ� EHYLQGW�� ]DO� GDDUGRRU
WRHQHPHQ�
2RN� LQ�GH�RQWZLNNHOLQJ�YDQ�PRJHOLMN�QLHXZ�EHOHLG�PHW�EHWUHNNLQJ� WRW�GH�PDJQHWLVFKH�YHOGHQ
URQG� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ� JDDW� GH� DDQGDFKW� YRRUDO� XLW� QDDU� GH]H� µQLHXZH
VLWXDWLHV¶��]RDOV�EOLMNW�XLW�HHQ�EULHI�YDQ�GH�PLQLVWHU�YDQ�9520�DDQ�KHW�&ROOHJH�YDQ�EXUJHPHHVWHU
HQ�ZHWKRXGHUV� YDQ� GH� JHPHHQWH� 8WUHFKW� >�@�� ,Q� GH]H� EULHI� ZRUGW� DDQJHUDGHQ� QLHXZERXZ� LQ
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JHELHGHQ�ZDDU�GH�PDJQHWLVFKH�YHOGVWHUNWH� URQG�HHQ�KRRJVSDQQLQJVOLMQ�GH����� 7 RYHUVFKULMGW
]RYHHO�PRJHOLMN� WH�YHUPLMGHQ��'H]H� JUHQV� YDQ� ���� 7 LV� DIJHOHLG� XLW� HHQ�QDGHUH� DQDO\VH�GLH
5,90� YDQ� GH� HSLGHPLRORJLVFKH� VWXGLHV� KHHIW� JHPDDNW� >�@�� ,Q� GH]H� DQDO\VH� FRQFOXGHHUGH
5,90� GDW� HHQ� PRJHOLMN� YHUKRRJG� ULVLFR� RS� NLQGHUOHXNHPLH� ]RX� NXQQHQ� RSWUHGHQ� ELM
EORRWVWHOOLQJ�DDQ�PDJQHWLVFKH�YHOGHQ�PHW�YHOGVWHUNWH�KRJHU�GDQ�HUJHQV�WXVVHQ����� 7 ±����� 7�
���� 'RHO��HQ�YUDDJVWHOOLQJ
'RHO� YDQ� GLW� RQGHU]RHN� LV� HHQ� RYHU]LFKW� WH� PDNHQ� YDQ� GH� VDPHQORRS� YDQ� SODQQHQ� YRRU
QLHXZERXZ YDQ�ZRQLQJHQ�PHW�EHVWDDQGH�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ��+HW�RQGHU]RHN
JDDW� KLHUELM� XLW� YDQ� GH� UXLPWHOLMNH� SODQQHQ� GLH� LQ� KHW� NDGHU� YDQ� µ'H� 1LHXZH� .DDUW� YDQ
1HGHUODQG¶� ELMHHQ� ]LMQ� JHEUDFKW� >�@� HQ� GH� ORFDWLHV� YDQ� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ
]RDOV�GLH�UHFHQW�]LMQ�JHDFWXDOLVHHUG�>��@�
'H YUDJHQ�GLH�ZRUGHQ�EHDQWZRRUG��]LMQ�
� KRHYHHO�SODQQHQ�YRRU�QLHXZERXZZRQLQJHQ�]LFK�ELM�HHQ�KRRJVSDQQLQJVOLMQ�EHYLQGHQ�
� ZDW� GH� RPYDQJ� YDQ� GH� VDPHQORRS� WXVVHQ� ERXZSODQ� HQ� KRRJVSDQQLQJVOLMQ� LV

�GRRUVQLMGLQJVOHQJWH��RSSHUYODNWHEHVODJ��
� KRHYHHO�ZRQLQJHQ�HU�GH� NRPHQGH� ��� MDDU� ELM� KRRJVSDQQLQJVOLMQHQ�PRJHOLMN� ELM� ]XOOHQ

ZRUGHQ� JHERXZG�� =RZHO� KHW� DDQWDO� ZRQLQJHQ� ELQQHQ� HHQ� EHSDDOGH� DIVWDQG� YDQ� HHQ
KRRJVSDQQLQJVOLMQ� DOV� KHW� DDQWDO� ZRQLQJHQ� ELQQHQ� HHQ� JHELHG� ZDDU� GH� PDJQHWLVFKH
YHOGVWHUNWH�KRJHU�LV�GDQ����� 7 ZRUGW�JHVFKDW�

���� /HHVZLM]HU
'LW�UDSSRUW�LV�DOV�YROJW�RSJHERXZG��+RRIGVWXN���EHVFKULMIW�GH�JHJHYHQV�ZDDURS�GLW�RQGHU]RHN
LV� JHEDVHHUG�� GH� ORFDWLHV� YDQ� GH� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ� HQ� GH� ORFDWLHV� YDQ� GH
�ZRQLQJ�ERXZSODQQHQ�� ,Q� KRRIGVWXN� �� LV� GH� PHWKRGH� EHVFKUHYHQ� ZDDUPHH� GH
GRRUVQLMGLQJVOHQJWH� HQ�KHW�RSSHUYODNWHEHVODJ�YDQ�KRRJVSDQQLQJVOLMQHQ� HQ� ERXZSODQQHQ� ]LMQ
EHSDDOG��,Q�KRRIGVWXN���ZRUGW� LQJHJDDQ�RS�GH�PHWKRGH�GLH� LV� WRHJHSDVW�RP�HHQ�VFKDWWLQJ� WH
PDNHQ YDQ�KHW�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�ELM�KRRJVSDQQLQJVOLMQHQ��+RRIGVWXN���JHHIW�GH
UHVXOWDWHQ��,Q�KRRIGVWXN���ZRUGHQ�GH�UHVXOWDWHQ�EHGLVFXVVLHHUG��+RRIGVWXN���EHYDW�WRW�VORW�GH
FRQFOXVLHV�

� 6WULNW�JHQRPHQ�ZRUGW�KLHU�GH�PDJQHWLVFKH�IOX[GLFKWKHLG�EHGRHOG��RPZLOOH�YDQ�GH�GXLGHOLMNKHLG�ZRUGW�LQ�GLW
UDSSRUW�GH�WHUP��PDJQHWLVFKH��YHOGVWHUNWH�JHEUXLNW
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� %DVLVJHJHYHQV
���� +HW�ERYHQJURQGVH�KRRJVSDQQLQJVQHW
'H� JHJHYHQV� YRRU� GH� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ� ]LMQ� RQWOHHQG� DDQ� KHW� GLJLWDOH
OLMQHQEHVWDQG�GDW� LQ������LV�JHDFWXDOLVHHUG�>��@��+HW�ERYHQJURQGVH�KRRJVSDQQLQJVQHW�RPYDW
YLMI VSDQQLQJVQLYHDXV�� ���� N9�� ���� N9�� ���� N9�� ���� N9� HQ� ��� N9��'DDUQDDVW� ]LMQ� HU� QRJ
HQNHOH� OLMQHQ�� GH� ]RJHQDDPGH� FRPEL�OLMQHQ�� ZDDUELM� FLUFXLWV� PHW� YHUVFKLOOHQGH� VSDQQLQJ�
ELMYRRUEHHOG� ���� N9� HQ� ���� N9�� DDQ� GH]HOIGH� KRRJVSDQQLQJVPDVW� ]LMQ� RSJHKDQJHQ�� 3HU
VSDQQLQJVQLYHDX�EHVWDDW�KHW�QHW�XLW�OLMQHQ��GLH�ELM�HHQ�RQGHUVWDWLRQ�EHJLQQHQ�HQ�HLQGLJHQ��(HQ
OLMQ�EHVWDDW�ZHHU�XLW�UHFKWVWDQGHQ�GLH�EHJLQQHQ�HQ�HLQGLJHQ�ELM�HHQ�KRHNPDVW�RI�HLQGPDVW�
)LJXXU ��EHYDW�HHQ�NDDUW�YDQ�KHW�1HGHUODQGVH�ERYHQJURQGVH�KRRJVSDQQLQJVQHW�HQ�7DEHO���HHQ
NZDQWLWDWLHI�RYHU]LFKW�

.

  50 kV

110 kV

150 kV

220 kV

380 kV

combi−lijn

0 30 6015 Kilometers

)LJXXU�� +HW�ERYHQJURQGVH�KRRJVSDQQLQJVQHW��DQQR�����
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7DEHO�� .ZDQWLWDWLHI�RYHU]LFKW�YDQ�GH�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ��DQQR�����
VSDQQLQJ��N9� DDQWDOOLMQHQ DDQWDOUHFKWVWDQGHQ WRWDOH�OLMQOHQJWH�NP�

�� �� �� ������ �� ��� ������ ��� ����� �������� � ��� ������ �� ��� ���FRPEL �� �� ���
WRWDDO ��� ����� �����

���� *HJHYHQV�UXLPWHOLMNH�SODQQHQ
������ 1LHXZH�.DDUW�YDQ�1HGHUODQG
'H� SODQQHQ� YRRU� GH� QLHXZERXZ� YDQ�ZRQLQJHQ� ]LMQ� DINRPVWLJ� YDQ� KHW� SURMHFW� µ'H�1LHXZH
.DDUW YDQ� 1HGHUODQG¶�� XLWJHYRHUG� GRRU� 6WLFKWLQJ� 'H� 1LHXZH� .DDUW� YDQ� 1HGHUODQG� >�@�� 'H
1LHXZH .DDUW� EHYDW� SHU� PDDUW� ����� HHQ� ODQGVGHNNHQG� RYHU]LFKW� YDQ� QLHXZH� UXLPWHOLMNH
SODQQHQ GLH�GH�NRPHQGH����MDDU�JHUHDOLVHHUG�]XOOHQ�ZRUGHQ��%LM�GH�VHOHFWLH�KRXGW�6WLFKWLQJ�'H
1LHXZH .DDUW� GH� YROJHQGH� RQGHUJUHQ]HQ� DDQ�� ZRQLQJERXZSURMHFWHQ� PHW� ��� RI� PHHU
ZRQLQJHQ� NDQWRUHQ� PHW� PHHU� GDQ� ������� Pð� YORHURSSHUYODN� HQ� EHGULMYHQWHUUHLQHQ� HQ
QDWXXUJHELHGHQ� JURWHU� GDQ� ��� KD��'H� EDVLV� YRRU� GH�1LHXZH�.DDUW�ZRUGW� JHYRUPG� GRRU� HHQ
GLJLWDDO� EHVWDQG� PHW� JHRJUDILVFKH� LQIRUPDWLH�� 'LW� *,6�EHVWDQG� EHYDW� PHHU� GDQ� ����
UXLPWHOLMNH� SODQQHQ�� 'H]H� UXLPWHOLMNH� SODQQHQ� ZRUGHQ� RQGHUVFKHLGHQ� QDDU� IXQFWLH�� ZRQHQ
�RQGHUYHUGHHOG� LQ� QLHXZERXZ� HQ� KHUVWUXFWXUHULQJ���ZHUNHQ�� LQIUDVWUXFWXXU�� QDWXXU� HQ� ZDWHU�
'DDUQDDVW� ZRUGHQ� SODQQHQ� RQGHUVFKHLGHQ� QDDU� GH� YHUDQWZRRUGHOLMNH� EHVWXXUVODDJ�
ULMNVRYHUKHLG�� SURYLQFLHV�� JHPHHQWHQ� HQ� ZDWHUVFKDSSHQ�� 'H� 1LHXZH� .DDUW� EHYDW� ]HHU
XLWHHQORSHQGH� VRRUWHQ� SODQQHQ� RS� YHUVFKLOOHQGH� DJJUHJDWLHQLYHDXV�� ]RDOV� HHQ� WRHNRPVWYLVLH
YRRU�HHQ�LQWHUJHPHHQWHOLMNH�UHJLR��HHQ�PDVWHUSODQ�YRRU�HHQ�JHKHOH�9LQH[�ORFDWLH��HHQ�JOREDDO
SODQ YRRU�HHQ�QLHXZH�VWDGVZLMN�RI�HHQ�WRW�LQ�GHWDLO�LQJHYXOG�ERXZSODQ�YRRU����ZRQLQJHQ�DDQ
GH VWDGVUDQG��3ODQQHQ�RS�YHUVFKLOOHQG�DJJUHJDWLHQLYHDX�NXQQHQ�EHWUHNNLQJ�KHEEHQ�RS�GH]HOIGH
ORFDWLH�� 'DDURP� NDQ� HHQ� EHSDDOG� JHELHG� ELQQHQ� 'H� 1LHXZH� .DDUW� LQ� PHHU� GDQ� ppQ� SODQ
YRRUNRPHQ�� 3ODQQHQ� YHUVFKLOOHQ� QLHW� DOOHHQ� ZDW� EHWUHIW� DJJUHJDWLHQLYHDX� HQ� PDWH� YDQ
FRQFUHHWKHLG��2RN�ZDW�EHWUHIW�GH�EHVOXLWYRUPLQJ�ORSHQ�GH�SODQQHQ�VWHUN�XLWHHQ��YDULsUHQG�YDQ
HHQ�HHUVWH� FRQFHSW� WRW� HHQ�YROOHGLJ� LQJHYXOG�SODQ� LQ�XLWYRHULQJ� �]LH���������7HQ� VORWWH� ORSHQ
SODQQHQ VWHUN� XLWHHQ� PHW� EHWUHNNLQJ� WRW� KHW� WLMGVWLS� ZDDURS� GH� VWDUW� YDQ� GH� XLWYRHULQJ� LV
JHSODQG��]LH��������
(HQ UXLPWHOLMN�SODQ�NDQ�ZRUGHQ�GRRUVQHGHQ�GRRU�LQIUDVWUXFWXXU��ZHJHQ��NDQDOHQ��VSRRUOLMQHQ�
KRRJVSDQQLQJVOLMQHQ��HQ�EHYDW�JHELHGHQ�PHW�YHUVFKLOOHQGH�EHVWHPPLQJ�HQ�IXQFWLH��%LQQHQ�GH
1LHXZH .DDUW� LV� HHQ� UXLPWHOLMN� SODQ� GDDURP� RSJHERXZG� XLW� ppQ� RI� PHHU� JHELHGHQ�� 'H]H
JHELHGHQ� ZRUGHQ� YDVWJHOHJG� GRRU� ]RJHQDDPGH� SRO\JRQHQ�� FRQWRXUHQ� GLH� DOOH� PRJHOLMNH
YRUPHQ� NXQQHQ� KHEEHQ� �]LH� )LJXXU� ���� +HW� UXLPWHOLMN� SODQ� µ9DWKRUVW¶� ELMYRRUEHHOG�� LQ� KHW
QRRUGRRVWHQ� YDQ� GH� JHPHHQWH� $PHUVIRRUW�� EHVWDDW� XLW� ]HV� SRO\JRQHQ�� GULH� PHW� GH� IXQFWLH
ZRQHQ��WZHH�PHW�GH�IXQFWLH�ZHUNHQ�HQ�HHQ�PHW�GH�IXQFWLH�LQIUDVWUXFWXXU�
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)LJXXU�� 9RRUEHHOG�YDQ�HHQ�UXLPWHOLMN�SODQ�PHW�SRO\JRQHQ�LQ�KHW�*,6�EHVWDQG�YDQ�GH�1LHXZH.DDUW��GH�9LQH[�ORFDWLH�µ9DWKRUVW¶�ELM�$PHUVIRRUW
9RRU�HON�UXLPWHOLMN�SODQ�LQ�GH�1LHXZH�.DDUW�EHYDW�KHW�*,6�EHVWDQG�RQGHU�PHHU�GH�QDDP�YDQ
KHW� SODQ�� GH� FRQWRXUHQ� YDQ� KHW� SODQ�� GH� RSSHUYODNWH�� GH� FRQWRXUHQ� YDQ� GH� YHUVFKLOOHQGH
SRO\JRQHQ��GH�IXQFWLH�V��YDQ�HONH�SRO\JRRQ��GH�SODDWVEHSDOLQJ� LQ�5LMNVGULHKRHNVFR|UGLQDWHQ�
GH IDVH�ZDDULQ�KHW�SODQ�]LFK�LQ�KHW�EHVWXXUOLMNH�WUDMHFW�EHYLQGW�HQ�HHQ�LQGLFDWLH�YDQ�GH�VWDUW�YDQ
GH XLWYRHULQJ�YDQ�KHW�SODQ��'DDUQDDVW�EHYDWWHQ�GH�PHHVWH�SODQQHQ�LQIRUPDWLH�RYHU�KHW�DDQWDO
JHSURMHFWHHUGH�ZRQLQJHQ�
%RYHQVWDDQGH� EHVFKULMYLQJ� VXJJHUHHUW� HHQ� PDWH� YDQ� UREXXVWKHLG� HQ� FRPSOHHWKHLG� YRRU� GH
JHJHYHQV� YDQ� GH� 1LHXZH� .DDUW� YDQ� 1HGHUODQG� GLH� PRPHQWHHO� QRJ� QLHW� YROOHGLJ� LV
JHUHDOLVHHUG�� 1LHW� YRRU� DOOH� SODQQHQ� LV� HHQ� YROOHGLJ� RYHU]LFKW� EHVFKLNEDDU�� *HPHHQWHQ� HQ
RQWZHUSHUV�KDQWHUHQ�KXQ�HLJHQ�PHWKRGH�ELM�GH�RSERXZ�YDQ�GH�JHJHYHQV�HQ�VRPV�RQWEUHNHQ
JHJHYHQV� JHZRRQZHJ��'H� VWDQGDDUG� GLH� GRRU� GH�5LMNVRYHUKHLG� YRRU� UXLPWHOLMNH� SODQQHQ� LV
RQWZLNNHOG�� KHW� ,QIRUPDWLH0RGHO� 5XLPWHOLMNH� 2UGHQLQJ� �,052��� ]DO� GLW� LQ� GH� WRHNRPVW
ZHOOLFKW�NXQQHQ�YHUDQGHUHQ��PDDU�GLW�,052�ZRUGW�QRJ�VOHFKWV�EHSHUNW�WRHJHSDVW�>��@�
������ 6HOHFWLH�YDQ�SODQQHQ
%LQQHQ� KHW� NDGHU� YDQ� GLW� RQGHU]RHN� EHSHUNW� GH� DQDO\VH� ]LFK� WRW� UXLPWHOLMNH� SODQQHQ� YRRU
QLHXZERXZ YDQ�PHHU�GDQ����ZRQLQJHQ��RPGDW�SODQQHQ�PHW�PLQGHU�GDQ����ZRQLQJHQ�QLHW�LQ
GH 1LHXZH� .DDUW� ]LMQ� RSJHQRPHQ�� 'H� SODQQHQ� ZRUGHQ� KLHUQD� DDQJHGXLG� DOV
QLHXZERXZSODQQHQ�� 'H� SODQQHQ� YRRU� GH� KHUVWUXFWXUHULQJ� ELQQHQ� EHVWDDQG� VWHGHOLMN� JHELHG
EOLMYHQ�EXLWHQ�EHVFKRXZLQJ��+RHZHO�ELM�GH]H�KHUVWUXFWXUHULQJ�YDDN�EHVWDDQGH�ZRQLQJHQ�GRRU
QLHXZERXZ ZRUGHQ�YHUYDQJHQ��OHLGW�GLW�SHU�VDOGR�ZDDUVFKLMQOLMN�QLHW�WRW�HHQ�WRHQDPH�YDQ�KHW
DDQWDO�ZRQLQJHQ�ELM�KRRJVSDQQLQJVOLMQHQ�
������ 3ODQVWDWXV
0HW� KHW� RRJ� RS� GH� JHSODQGH� QLHXZERXZZRQLQJHQ� LV� KHW� EHODQJULMN� RQGHUVFKHLG� WH� PDNHQ
WXVVHQ�µKDUGH¶�SODQQHQ�LQ�HHQ�YHUJHYRUGHUG�VWDGLXP�YDQ�EHVOXLWYRUPLQJ�HQ�µ]DFKWH¶�SODQQHQ�
VRPV� QLHW�PHHU� GDQ� HHQ� YDJH� VFKHWV� LQ� HHQ� WRHNRPVWYLVLH��+HW�*,6�EHVWDQG� EHYDW� YRRU� HON
ERXZSODQ� HHQ�]RJHQDDPGH�SODQVWDWXVFRGH� �36&�� GLH� GH� IDVH� YDQ� EHVOXLWYRUPLQJ�ZHHUJHHIW�
'H SODQVWDWXVFRGH� YDULHHUW� YDQ� FRQFHSW� WRW� GHILQLWLHI� �YLJHUHQG� RI� DDQZLM]LQJ��� ZDDUELM� HHQ
KRJHUH�SODQVWDWXVFRGH�GXLGW�RS�HHQ�SODQ�GDW�YHUGHU� LQ�KHW�EHVOXLWYRUPLQJVSURFHV� LV��7DEHO��
JHHIW�HHQ�RYHU]LFKW�YDQ�GH�SODQVWDWXVFRGHV�

ZRQHQ
ZHUNHQ
LQIUDVWUXFWXXU

SRO\JRQHQ
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7DEHO�� 3ODQVWDWXVFRGH��IDVH�EHVOXLWYRUPLQJ�HQ�LQGHOLQJ�YRRU�GLW�RQGHU]RHN
SODQVWDWXVFRGH RPVFKULMYLQJ LQGHOLQJ�YRRU�GLW�RQGHU]RHN

�
�
�
�
�
�
�
�
�
��
��
��

FRQFHSW
YRRURQWZHUS
RQWZHUS
YDVWJHVWHOG
YRRUORSLJH�YRRU]LHQLQJ
JRHGJHNHXUG
JRHGNHXULQJ�RQWKRXGHQ
$ZE�EH]ZDDU
NURRQEHURHS
NRQLQNOLMN�EHVOXLW
YLJHUHQG
DDQZLM]LQJ

LQ�RQWZHUS

JRHGJHNHXUG
LQ�EHURHS

GHILQLWLHI

(HQ�QLHXZERXZSODQ�RS�JHPHHQWHOLMN�QLYHDX�GRRUORRSW�DOOHUHHUVW�GH�RQWZHUSIDVH�ZDDULQ�DOOH
EHWURNNHQHQ�WRW�HHQ�YROOHGLJ�LQJHYXOG�SODQ�NRPHQ�GDW�DDQ�GH�JHPHHQWHUDDG�ZRUGW�YRRUJHOHJG�
1D JRHGNHXULQJ�GRRU�GH�JHPHHQWHUDDG�NXQQHQ�EHODQJKHEEHQGHQ� �EXUJHUV��PDDWVFKDSSHOLMNH
RUJDQLVDWLHV�HQ�RYHUKHGHQ��EH]ZDDU�RI�EHURHS�DDQWHNHQHQ��,Q�GLW� WUDMHFW�NXQQHQ�SODQQHQ�QRJ
ZRUGHQ JHZLM]LJG�RI�]HOIV�DIJHEOD]HQ��8LWHLQGHOLMN�NULMJW�KHW�SODQ�]LMQ�GHILQLWLHYH�YRUP�ZDDULQ
KHW�XLWJHYRHUG�JDDW�ZRUGHQ�DOV�GH�EH]ZDDU��HQ�EHURHSVSURFHGXUHV�]LMQ�DIJHURQG��RI�DOV�GH]H
DFKWHUZHJH� EOLMYHQ�� =R¶Q� SODQ� KHHW� YLJHUHQG� HQ� LV� JHUHHG� YRRU� XLWYRHULQJ�� ,Q
XLW]RQGHULQJVJHYDOOHQ� ZRUGW� HHQ� SODQ� GHILQLWLHI� GRRU� HHQ� ELQGHQG� EHVOXLW� YDQ� HHQ� KRJHUH
RYHUKHLG� �ULMN� RI� SURYLQFLH��� HHQ� ]RJHQDDPGH� DDQZLM]LQJ�� 9RRU� GLW� RQGHU]RHN� ZRUGHQ� GH
QLHXZERXZSODQQHQ�RQGHUVFKHLGHQ�LQ�YLHU�JURHSHQ��GHILQLWLHYH�SODQQHQ��36& ���RI�36& ����
SODQQHQ µLQ�EHURHS¶��36& ��W�P������JRHGJHNHXUGH�SODQQHQ��36& ���HQ�SODQQHQ�µLQ�RQWZHUS¶
�36& ��W�P����
������ 6WDUW�XLWYRHULQJ
9RRU�GH�QLHXZERXZSODQQHQ�LV�KHW�WLMGVWLS�ZDDURS�HHQ�SODQ�LQ�XLWYRHULQJ�JDDW�EHODQJULMN��(HQ
ERXZSODQ� ZLM]LJHQ�� ELMYRRUEHHOG� RP� GH� EORRWVWHOOLQJ� YDQ� GH� �WRHNRPVWLJH�� EHZRQHUV� DDQ
(/)�YHOGHQ�WH�UHGXFHUHQ��ZRUGW�PRHLOLMNHU�QDDUPDWH�GH�UHDOLVDWLH�GLFKWHUELM�NRPW��'H�1LHXZH
.DDUW EHYDW�JHHQ�HHQGXLGLJH�JHJHYHQV�RYHU�KHW�JHSODQGH�VWDUWMDDU��8LW�GH�EHVFKULMYLQJ�YDQ�GH
SODQQHQ NDQ� ZHO� HHQ� JOREDOH� LQGLFDWLH� YRRU� GDW� VWDUWMDDU� ZRUGHQ� YHUNUHJHQ�� 6RPV� LV� HHQ
VWDUWMDDU�RSJHQRPHQ��PDDU�PHHVWDO� HHQ�SHULRGH�ZDDUELQQHQ�KHW�SODQ�QDDU� YHUZDFKWLQJ� VWDUW�
%LMYRRUEHHOG��VWDUW� WXVVHQ������HQ������� ,Q�DQGHUH�JHYDOOHQ� LV�KHW� ODDWVW�PRJHOLMNH� VWDUWSXQW
�VWDUW� YRRU�������RI�KHW�YURHJVW�PRJHOLMN� VWDUWSXQW� �VWDUW� QD�������RSJHQRPHQ��(HQ�YHUGHUH
FRPSOLFDWLH�LV�GDW�GH�JHSODQGH�VWDUW�GRRU�YHUWUDJLQJ�LQ�GH�IRUPHOH�EHVOXLWYRUPLQJ�NDQ�ZRUGHQ
YHUWUDDJG��7HQVORWWH�GXXUW� GH�XLWYRHULQJ��YRRUDO�YDQ� GH� JURWH� SODQQHQ�� YDDN� ODQJ� �VRPV�ZHO
�� MDDU��� 'DW� EHWHNHQW� GDW� KRHZHO� KHW� SODQ� UHHGV� IRUPHHO� LQ� XLWYRHULQJ� LV� HU� QRJ� JURWH
RQWZHUSYULMKHLG�YRRU�GH�ODWHU�JHSODQGH�GHHOSODQQHQ�EHVWDDW�
(HQ HHQGXLGLJH�WRHNHQQLQJ�YDQ�HHQ�VWDUWMDDU�DDQ�HHQ�ERXZSODQ�LV�GDDUPHH�RQPRJHOLMN��0HHU
GDQ�HHQ�JOREDOH� LQGLFDWLH� YRRU� GH� VWDUW� YDQ� GH� SODQQHQ�ZDDU� HHQ� KRRJVSDQQLQJVOLMQ� GRRU� RI
GLFKW ODQJV�ORRSW��LV�QLHW�XLW�GH�JHJHYHQV�YDQ�GH�1LHXZH�.DDUW�DI�WH�OHLGHQ�
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� %HSDOHQ�VDPHQORRS�YDQ�KRRJVSDQQLQJVOLMQHQ�HQERXZSODQQHQ
���� %RXZSODQQHQ�HQ�OLMQOHQJWH
������ 'RRUVQHGHQ�ERXZSODQQHQ
2S� EDVLV� YDQ� GH� QLHXZERXZSODQQHQ� LQ� 'H� 1LHXZH� .DDUW� LV� EHSDDOG� RI� HHQ� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQ�KHW�ERXZSODQ�GRRUVQLMGW��9RRU�GH]H�GRRUVQLMGHQGH�OLMQHQ�LV�EHUHNHQG�RYHU
ZHONH�OHQJWH�GH�KRRJVSDQQLQJVOLMQ�GRRU�KHW�SODQ�ORRSW��)LJXXU�����6RPV�YDOW�GH�GRRUVQLMGLQJ
XLWHHQ LQ�HHQ�DDQWDO�OLMQVWXNNHQ��]LH�ELMYRRUEHHOG�)LJXXU�����RS�SDJLQD������'H]H�VWXNNHQ�]LMQ
SHU�ERXZSODQ�HQ�SHU�VSDQQLQJVQLYHDX�JHVRPPHHUG�

ERXZSODQ

KRRJVSDQQLQJVOLMQ

GRRUVQLMGLQJVOHQJWH�

)LJXXU�� 'RRUVQLMGLQJ�KRRJVSDQQLQJVOLMQ�HQ�ERXZSODQ

������ 1LHW�GRRUVQHGHQ�ERXZSODQQHQ
,Q� HHQ� DDQWDO� JHYDOOHQ� GRRUVQLMGW� GH� KRRJVSDQQLQJVOLMQ� KHW� ERXZSODQ� QLHW�� PDDU� OLJW� HHQ
JHGHHOWH�YDQ�KHW�SODQ�ZHO�LQ�GH�RQPLGGHOOLMNH�QDELMKHLG�YDQ�GH�KRRJVSDQQLQJVOLMQ��)LJXXU����

ERXZSODQ

KRRJVSDQQLQJVOLMQ

����P�JHELHG�URQG�ERXZSODQ

����P�JHELHG�URQG�ERXZSODQ

GRRUVQLMGLQJVOHQJWH�
����P�JHELHG

GRRUVQLMGLQJVOHQJWH�
����P�JHELHG

)LJXXU�� 6DPHQORRS�YDQ�ODQJVORSHQGH�KRRJVSDQQLQJVOLMQ�HQ�ERXZSODQ
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2P�KHW� EHODQJ� YDQ� GH]H� VLWXDWLH� LQ� WH� NXQQHQ� VFKDWWHQ�� ]LMQ� GH� ERXZSODQQHQ� YRRU]LHQ� YDQ
H[WUD�FRQWRXUHQ�URQG�KHW�SODQ�RS�DIVWDQGHQ�YDQ����P�����P������P�HQ�����P��9RRU�GH]H�YLHU
H[WUD�FRQWRXUHQ�LV�EHSDDOG�RYHU�ZHONH�OHQJWH�GH�KRRJVSDQQLQJVOLMQHQ�KHW�RPVFKUHYHQ�JHELHG
URQG� KHW� ERXZSODQ� GRRUVQLMGHQ�� 'H]H� OHQJWHV� JHYHQ� LQIRUPDWLH� RYHU� GH� SRVLWLH� YDQ� GH
KRRJVSDQQLQJVOLMQ�WHQ�RS]LFKWH�YDQ�KHW�SODQ��2RN�GRRUVQLMGHQGH�OLMQHQ�ORSHQ�GRRU�KHW�JHELHG
URQGRP�KHW�ERXZSODQ�HQ� OHYHUHQ�HHQ�ELMGUDJH�DDQ�GH� WRWDOH� OHQJWH�KRRJVSDQQLQJVOLMQ� LQ�KHW
RPVFKUHYHQ�JHELHG�
���� %RXZSODQQHQ�HQ�RSSHUYODNWHEHVODJ
1DDVW�GH�GRRUVQLMGLQJVOHQJWH�LV�KHW�JHELHG�ZDDURYHU�GH�GLYHUVH�]RQHV�URQG�GH�KRRJVSDQQLQJV�
OLMQHQ�GH�ERXZSODQQHQ�RYHUODSSHQ�YDQ�EHODQJ��'H�RSSHUYODNWH�YDQ�KHW�RYHUODSSHQGH�JHELHG
ZRUGW LQ� GLW� UDSSRUW� DDQJHGXLG� PHW� GH� WHUP� RSSHUYODNWHEHVODJ�� (HQ� ]RQH� ZRUGW
JHNDUDNWHULVHHUG� PHW� GH� DIVWDQG� WRW� GH� KDUWOLMQ� YDQ� GH� KRRJVSDQQLQJVOLMQ�� 'H� ���� P� ]RQH
ELMYRRUEHHOG��VWUHNW�]LFK�XLW�RYHU�����P�DDQ�ZHHUV]LMGHQ�YDQ�GH�OLMQ�HQ�KHHIW�HHQ�WRWDOH�EUHHGWH
YDQ�����P��9RRU�GH����P��GH����P��GH�����P�HQ�GH�����P�]RQH�URQG�GH�KRRJVSDQQLQJVOLMQHQ
LV�EHSDDOG�RYHU�ZHON�RSSHUYODN�GH]H�]RQH�KHW�ERXZSODQ�RYHUODSW��2YHUODS�NDQ�SODDWVYLQGHQ
GRRU�HHQ�GRRUVQLMGHQGH� OLMQ� �)LJXXU�����PDDU�RRN�GRRU�HHQ� ODQJVORSHQGH� OLMQ� �)LJXXU�����'H
*,6�EHUHNHQLQJ�RQGHUVFKHLGW�GH]H�WZHH�VLWXDWLHV�QLHW�

ERXZSODQ ERXZSODQ
KRRJVSDQQLQJVOLMQ KRRJVSDQQLQJVOLMQ

RYHUODS�PHW�����P�]RQH RYHUODS�PHW�����P�]RQH
)LJXXU�� 2YHUODS�YDQ�GH�����P�HQ�����P�]RQH�URQG�HHQ�GRRUVQLMGHQGH�KRRJVSDQQLQJVOLMQ�PHW�HHQERXZSODQ

KRRJVSDQQLQJVOLMQKRRJVSDQQLQJVOLMQ

RYHUODS�PHW�����P�]RQHRYHUODS�PHW�����P�]RQH

ERXZSODQ ERXZSODQ

)LJXXU�� 2YHUODS�YDQ�GH�����P�HQ�����P�]RQH�URQG�HHQ�ODQJVORSHQGH�KRRJVSDQQLQJVOLMQ�PHW�HHQERXZSODQ
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���� 'XEEHOWHOOLQJHQ
+HW�NZDQWLILFHUHQ�YDQ�GH� VDPHQORRS�YDQ� KRRJVSDQQLQJVOLMQHQ� HQ� QLHXZERXZSODQQHQ�ZRUGW
EHPRHLOLMNW�GRRU�GXEEHOWHOOLQJHQ�GLH�RQWVWDDQ�GRRU�GH�VWUXFWXXU�YDQ�KHW�GLJLWDOH�EHVWDQG�YDQ�GH
1LHXZH .DDUW�HQ�GRRU�KHW�RSVSOLWVHQ�YDQ�GH�KRRJVSDQQLQJVOLMQHQ�QDDU�VSDQQLQJVQLYHDX�
9DQZHJH GH�XLWHHQORSHQGH�DJJUHJDWLHQLYHDXV�YDQ�GH�UXLPWHOLMNH�SODQQHQ�LQ�GH�1LHXZH�.DDUW
NDQ� HHQ� EHSDDOG� JHELHG� LQ�PHHU� GDQ� ppQ� ERXZSODQ� YRRUNRPHQ� �]LH� ������ %LMYRRUEHHOG� HHQ
QLHXZ WH�ERXZHQ�ZRRQEORN�ZDDUYDQ�GH�ORFDWLH�YDOW�ELQQHQ�GH�SURYLQFLDOH�RQWZLNNHOLQJVYLVLH�
ELQQHQ� KHW� JHPHHQWHOLMN� PDVWHUSODQ� YRRU� GH� 9LQH[�ORFDWLH� HQ� ELQQHQ� KHW� XLWJHZHUNWH
ERXZSODQ�YDQ�GH�SURMHFWRQWZLNNHODDU��$OV�RYHU�GLW�ZRRQEORN�HHQ�KRRJVSDQQLQJVOLMQ�ORRSW��]DO
GH]HOIGH� OLMQ� YRRU� HON� ERXZSODQ� JHWHOG�ZRUGHQ� HQ�ZRUGW� GULH� NHHU� µGRRUVQLMGLQJ¶� JHVFRRUG�
:DW� EHWUHIW� KHW� DDQWDO� SODQQHQ� LV� GLW� UHsHO��:DW� EHWUHIW� GH� GRRUVQLMGLQJVOHQJWH� HFKWHU� QLHW�
,PPHUV�RP�GH�VDPHQORRS�YRRU�DOOH�GULH�GH�SODQQHQ�RS�WH�KHIIHQ�KRHIW�KHW�EHWUHIIHQGH�GHHO�YDQ
GH OLMQ�VOHFKWV�HHQ�NHHU�DDQJHSDNW�WH�ZRUGHQ�
(HQ WZHHGH�PDQLHU�YDQ�GXEEHOWHOOHQ�RQWVWDDW�GRRU�VSOLWVLQJ�YDQ�GH�KRRJVSDQQLQJVOLMQHQ�QDDU
VSDQQLQJVQLYHDX�� $OV� HHQ� SODQ� ELMYRRUEHHOG� GRRU� HHQ� ���� N9� HQ� HHQ� ���� N9� OLMQ� ZRUGW
GRRUVQHGHQ�� WHOW� GDW� SODQ� LQ� EHLGH� VSDQQLQJVQLYHDXV�PHH�� 7RFK� LV� HU� PDDU� ppQ� GRRUVQHGHQ
SODQ� 2SWHOOHQ� YDQ� GH� VFRUHV� SHU� VSDQQLQJVQLYHDX� NDQ� GDDUGRRU� WRW� HHQ� WH� KRRJ� DDQWDO
ERXZSODQQHQ�OHLGHQ�
'RRU GH� SRO\JRQHQ� YDQ� GH� 1LHXZH� .DDUW� RS� YHUVFKLOOHQGH� PDQLHUHQ� WH� DJJUHJHUHQ� �SHU
ERXZSODQ�� SHU� VSDQQLQJVQLYHDX�� DOV� ODQGHOLMN� WRWDDO�� NXQQHQ� ELQQHQ� GH� *,6�EHUHNHQLQJHQ
UHVXOWDWHQ� PHW� HQ� ]RQGHU� GXEEHOWHOOLQJ� ZRUGHQ� JHJHQHUHHUG�� :DDU� UHOHYDQW� LV� LQ� GH� WHNVW
DDQJHJHYHQ�RS�ZHONH�PDQLHU�JHWHOG�LV��yI�VLPSHO�DOOH�SODQQHQ�PHW�VDPHQORRS�HQ�GH�VRP�YDQ
GRRUVQLMGLQJVOHQJWH�HQ�RSSHUYODNWHEHVODJ��PHW�GXEEHOWHOOLQJ���yI�WRWDOHQ�GLH�RQWVWDDQ�GRRU�HHQ
HQ GH]HOIGH�SOHN�PDDU�HHQ�NHHU�WH�WHOOHQ��]RZHO�ZDW�EHWUHIW�KHW�DDQWDO�SODQQHQ�DOV�ZDW�EHWUHIW
GH GRRUVQLMGLQJVOHQJWH�HQ�KHW�RSSHUYODNWHEHVODJ��]RQGHU�GXEEHOWHOOLQJ��
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� $DQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�ELMKRRJVSDQQLQJVOLMQHQ
���� ,QOHLGLQJ
'H�PHWKRGH�XLW�KRRIGVWXN���JHHIW�LQIRUPDWLH�RYHU�GH�JURRWWH�YDQ�KHW�RSSHUYODN�GDW�GH�]RQHV
PHW HHQ� DIVWDQG� YDQ� ��� P� WRW� ���� P� WRW� KHW� KDUW� YDQ� GH� KRRJVSDQQLQJVOLMQHQ� PHW� GH
ERXZSODQQHQ� JHPHHQVFKDSSHOLMN� KHEEHQ� �]LH� ������ 'H]H� JHJHYHQV� ]LMQ� JHEUXLNW� RP� HHQ
VFKDWWLQJ�YDQ�KHW�DDQWDO�ZRQLQJHQ�WH�PDNHQ�GDW�ELQQHQ�GH�SODQQHQ�YDQ�GH�1LHXZH�.DDUW�ELM
KRRJVSDQQLQJVOLMQHQ� LV� JHSURMHFWHHUG��$OOHUHHUVW� RS�EDVLV�YDQ�GH� DIVWDQG� WRW� KHW� KDUW� YDQ�GH
OLMQ�� 0HW� EHWUHNNLQJ� WRW� JH]RQGKHLGVHIIHFWHQ� LV� QLHW� GH� DIVWDQG� WRW� GH� OLMQ� PDDU� HHUGHU� GH
PDJQHWLVFKH�YHOGVWHUNWH�YDQ�EHODQJ� �]LH�������'DDURP� LV�RRN�GH�RSSHUYODNWH�YDQ�KHW�JHELHG
ELQQHQ�GH�ERXZSODQQHQ�EHUHNHQG�ZDDU�GH�PDJQHWLVFKH�YHOGVWHUNWH�KRJHU�LV�GDQ����� 7��0HW
EHKXOS�YDQ�KHW�RSSHUYODNWHEHVODJ�HQ�GH�ZRQLQJGLFKWKHLG�YRRU�GH�LQGLYLGXHOH�SODQQHQ�� LV�KHW
DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�EHUHNHQG�
+HW KXLGLJH�EHOHLG��]RDOV�YDVWJHOHJG� LQ�GH�FLUFXODLUH�(/)�YHOGHQ� >��@�� VFKULMIW� ELQGHQG�YRRU
GDW HU� JHHQ� EHERXZLQJ� PDJ� VWDDQ� ELQQHQ� �� P� YDQ� HHQ� VWURRPYRHUHQGH� GUDDG� YDQ� HHQ
ERYHQJURQGVH KRRJVSDQQLQJVOLMQ��2PGDW�KRRJVSDQQLQJVPDVWHQ�KRRJ�]LMQ��W\SLVFK����P�YRRU
��� N9� PDVWHQ�� NDQ� GLW� EHWHNHQHQ� GDW� HU� ELM� HHQ� YROGRHQG� KRJH� RSKDQJLQJ� YDQ� GH
VWURRPGUDGHQ�WRW�]HHU�GLFKWELM��RI�]HOIV�RQGHU�GH�KRRJVSDQQLQJVOLMQ�ZRUGW�GRRUJHERXZG��0HW
EHWUHNNLQJ� WRW� GLW� DVSHFW� DGYLVHHUW� GH� FLUFXODLUH� RP� ZRQLQJERXZ� ELQQHQ� GH� ]DNHOLMN
UHFKWVWURRN� ]RYHHO� PRJHOLMN� WH� EHSHUNHQ�� %LQGHQG� LV� GLW� EHOHLGVDGYLHV� HFKWHU� QLHW�� %LM� GH
VFKDWWLQJ YDQ�GH�JHSURMHFWHHUGH�DDQWDOOHQ�ZRQLQJHQ�LV�DOV�ZRUVW FDVH�JHQRPHQ�GDW�PHQ�JHHQ
UHNHQLQJ� KRXGW� PHW� GLW� EHOHLGVDGYLHV� HQ� GH� ]DNHOLMN� UHFKWVWURRN� YROERXZW� PHW� GH]HOIGH
ZRQLQJGLFKWKHLG�� +HW� DQGHUH� XLWHUVWH� LV� GDW� HU� JHHQ� HQNHOH� ZRQLQJ� ELQQHQ� GH� ]DNHOLMN
UHFKWVWURRN� ZRUGW� JHUHDOLVHHUG�� 'LW� OHYHUW� HHQ� KRJH� HQ� HHQ� ODJH� VFKDWWLQJ� YRRU� KHW� DDQWDO
JHSURMHFWHHUGH�ZRQLQJHQ� ELM� GH� KRRJVSDQQLQJVOLMQHQ��(HQ� W\SLVFKH�ZDDUGH� YRRU� GH� ]DNHOLMN
UHFKWVWURRN�URQG�GH�����N9�OLMQHQ��KHW�PHHVW�YRRUNRPHQGH�OLMQW\SH��LV��[���P��2PGDW�HU�JHHQ
ODQGHOLMN� WRWDDORYHU]LFKW� PHW� JHJHYHQV� RYHU� GH� ]DNHOLMN� UHFKWVWURRN� SHU� LQGLYLGXHOH
KRRJVSDQQLQJVOLMQ�EHVFKLNEDDU�LV��ZRUGW�GH]H�ZDDUGH�YDQ��[���P�YRRU�DOOH�VSDQQLQJVQLYHDXV
JHEUXLNW�
���� :RQLQJGLFKWKHLG
&UXFLDDO�YRRU�GH�VFKDWWLQJ�YDQ�KHW�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�XLW�KHW�RSSHUYODNWHEHVODJ�LV
GH ZRQLQJGLFKWKHLG� WHU� SOHNNH�� 9RRU� GH� SODQQHQ� ELQQHQ� GH� 1LHXZH� .DDUW� LV� JHHQ
JHGLIIHUHQWLHHUGH� LQIRUPDWLH�RYHU�GH�ZRQLQJGLFKWKHLG� EHVFKLNEDDU��:HO� NDQ� YRRU� GH�PHHVWH
SODQQHQ GH� JHPLGGHOGH� ZRQLQJGLFKWKHLG� ZRUGHQ� EHSDDOG� XLW� KHW� RSSHUYODN� YDQ� KHW� JHELHG
EHVWHPG� YRRU�ZRQHQ� HQ� KHW� DDQWDO� JHSURMHFWHHUGH�ZRQLQJHQ� ELQQHQ� KHW� SODQ��9DQ� GH� ����
QLHXZERXZSODQQHQ� LQ� GH�1LHXZH�.DDUW� LV� YRRU� ����� KHW� DDQWDO�ZRQLQJHQ� EHNHQG��9DQ� GH
SODQQHQ ZDDU� HHQ� KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ���� P� ODQJV� ORRSW� ������ LV� YRRU� ���
SODQQHQ KHW� DDQWDO� JHSURMHFWHHUGH� ZRQLQJHQ� EHVFKLNEDDU�� 'H� FXPXODWLHYH� YHUGHOLQJ� YDQ� GH
ZRQLQJGLFKWKHLG�YRRU�DOOH�ERXZSODQQHQ�HQ�YRRU�GH�ERXZSODQQHQ�PHW�VDPHQORRS�LV�JHVFKHWVW
LQ�)LJXXU���
� 'H�]DNHOLMN�UHFKWVWURRN�LV�HHQ�YHLOLJKHLGV]RQH�DDQ�ZHHUV]LMGHQ�YDQ�HHQ�KRRJVSDQQLQJVOLMQ�GLH�EHSDDOG�ZRUGW

RS�JURQG�YDQ�KHW�ULVLFR�YDQ�GUDDGEUHXN��YDOOHQG�LMV��RPYDOOHQGH�PDVWHQ�HWF��'H�]DNHOLMN�UHFKWVWURRN�KDQJW�DI
YDQ�GH�PDVWFRQILJXUDWLH��VSDQQLQJ�YDQ�HQ�VWURRP�GRRU�GH�OLMQ�
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)LJXXU�� &XPXODWLHYH�IUHTXHQWLHYHUGHOLQJ�YDQ�GH�ZRQLQJGLFKWKHLG�YRRU�GLH�SODQQHQ�ZDDU�JHJHYHQVRYHU�ZRQLQJDDQWDOOHQ�EHNHQG�]LMQ��'H�YHWWH�FXUYH�YRRU�GH�SODQQHQ�GLH�VDPHQORRS�KHEEHQPHW�HHQ�KRRJVSDQQLQJVOLMQ��'H�DQGHUH�FXUYH�YRRU�DOOH�QLHXZERXZSODQQHQ�LQ�GH�1LHXZH.DDUW�
,V�YRRU�HHQ�SODQ�KHW�DDQWDO�ZRQLQJHQ�EHNHQG��GDQ�ZRUGW�KHW�JHSURMHFWHHUGH�DDQWDO�ZRQLQJHQ
ELM GH�KRRJVSDQQLQJVOLMQ�EHUHNHQG�PHW�GH�ZRQLQJGLFKWKHLG�YRRU�GDW�SODQ��,V�HU�YRRU�HHQ�SODQ
JHHQ� LQIRUPDWLH� RYHU� KHW� ZRQLQJDDQWDO�� GDQ� LV� XLWJHJDDQ� YDQ� HHQ� ZRQLQJGLFKWKHLG� YDQ
�� ZRQLQJHQ�SHU�KHFWDUH��GH����SHUFHQWLHO�ZDDUGH�YRRU�GH�VDPHQORSHQGH�SODQQHQ��)LJXXU����
���� $DQWDOOHQ�ZRQLQJHQ�DOV�IXQFWLH�YDQ�GH�DIVWDQG
8LW�GH�*,6�EHUHNHQLQJHQ�YROJW�KHW�RSSHUYODNWHEHVODJ�YDQ�GH�KRRJVSDQQLQJVOLMQHQ�ELQQHQ�GH
ERXZSODQQHQ�YRRU�GH�]RQHV�PHW�HHQ�DIVWDQG�WRW�GH�KDUWOLMQ�YDQ����P�����P������P��HQ�����P
�]LH ������ 'H]H� RSSHUYODNWHV� YHUPHQLJYXOGLJG� PHW� GH� ZRQLQJGLFKWKHLG� YDQ� GDW� ERXZSODQ
OHYHUW� GLUHFW� GH� DDQWDOOHQ� JHSURMHFWHHUGH� ZRQLQJHQ� ELQQHQ� GH]H� ]RQHV�� (U� ]LMQ� WZHH
VFKDWWLQJHQ� JHPDDNW�� (pQ� ZDDUELM� GH� ]DNHOLMN� UHFKWVWURRN� LV� EHERXZG� PHW� GH]HOIGH
ZRQLQJGLFKWKHLG� �ZRUVW FDVH� HQ� ppQ� ZDDUELM� GH� ]DNHOLMN� UHFKWVWURRN� YROOHGLJ� ZRUGW
YULMJHKRXGHQ�� ,Q� KHW� ODDWVWH� JHYDO� ZRUGW� HHUVW� KHW� RSSHUYODNWHEHVODJ� YDQ� GH� ]DNHOLMN
UHFKWVWURRN�RS�KHW�WRWDOH�RSSHUYODNWHEHVODJ�LQ�PLQGHULQJ�JHEUDFKW�
���� $DQWDOOHQ�ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU
+HW�JHEUXLNWH�JHRJUDILVFK�LQIRUPDWLHV\VWHHP�EHYDW�PRPHQWHHO�JHHQ�LQIRUPDWLH�RYHU�GH����� 7
FRQWRXU� RS� KHW� QLYHDX� YDQ� GH� LQGLYLGXHOH� KRRJVSDQQLQJVOLMQHQ�� 3HU� VSDQQLQJVQLYHDX� ]LMQ� HU
ZHO �JHPLGGHOGH��ZDDUGHQ�YRRU�GH�DIVWDQG�WRW�GH����� 7 FRQWRXU��2S�EDVLV�YDQ�GLH�ZDDUGHQ�LV
KHW RSSHUYODNWHEHVODJ�YDQ�GH]H�FRQWRXU�EHSDDOG��8LW�GH�ZRQLQJGLFKWKHLG�YRRU�HHQ�SODQ�YROJW
GDQ GLUHFW�KHW�JHSURMHFWHHUGH�DDQWDO�ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU��'H�ZDDUGHQ�YRRU�GH
DIVWDQG YDQ�GH����� 7 FRQWRXU�WRW�GH�KDUWOLMQ�]LMQ�ZHHUJHJHYHQ�LQ�7DEHO����RQWOHHQG�DDQ�>��@��
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7DEHO�� $IVWDQG�WXVVHQ�GH����� 7 FRQWRXU�HQ�GH�KDUWOLMQ
VSDQQLQJ��N9� DIVWDQG�WRW����� 7 FRQWRXU��P�

���SHUFHQWLHO ���SHUFHQWLHO ���SHUFHQWLHO
�� �� �� ����� �� �� ����� �� �� ����� �� �� ������ ��� ��� ���FRPEL �� ��� ���

'H�DIVWDQG�YDQ�GH�FRQWRXU�WRW�KHW�KDUW�YDQ�GH�OLMQ�ZRUGW�YRRUDO�EHSDDOG�GRRU�GH�VWHUNWH�YDQ�GH
VWURRP GRRU�GH�JHOHLGHUV�HQ�GH�FRQILJXUDWLH�YDQ�GH�KRRJVSDQQLQJVPDVW�
9RRU GH]H� VWXGLH� LV� GH� VFKDWWLQJ� YDQ� KHW� JHSURMHFWHHUGH� DDQWDO�ZRQLQJHQ� ELQQHQ� GH� ���� 7
FRQWRXU�JHEDVHHUG�RS�GH����SHUFHQWLHOZDDUGHQ�
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� 5HVXOWDWHQ
���� %RXZSODQQHQ��DDQWDOOHQ�HQ�ODQGHOLMNH�YHUGHOLQJ
'H�*,6�GDWDEDVH�YDQ�GH�1LHXZH�.DDUW�YDQ�1HGHUODQG�EHYDW�UXLP�������UXLPWHOLMNH�SODQQHQ�
+LHUYDQ�]LMQ������SODQQHQ�YRRU�QLHXZERXZ�YDQ�ZRQLQJHQ��PHW�LQ�WRWDDO������XQLHNH��GDW�ZLO
]HJJHQ� QLHW�RYHUODSSHQGH� SRO\JRQHQ�� 'H� ����� QLHXZERXZSODQQHQ� WH]DPHQ� KHEEHQ� HHQ
RSSHUYODNWH�YDQ�RQJHYHHU��������KHFWDUH��ZDDURS�FLUFD���������ZRQLQJHQ�]LMQ�JHSURMHFWHHUG�
,Q� GH]H� VWXGLH� ZRUGW� GH� RPYDQJULMNVWH� VDPHQORRS� JHYRUPG� GRRU� GH� KRRJVSDQQLQJVOLMQHQ
ZDDUYDQ�GH�����P�]RQH�DDQ�ZHHUV]LMGHQ�YDQ�GH�OLMQ�HHQ�ERXZSODQ�RYHUODSW��'H]H�VDPHQORRS
YLQGW� SODDWV� ELM� LQ� WRWDDO� ���� ERXZSODQQHQ�� FLUFD� ���� YDQ� KHW� WRWDDO� DDQWDO
QLHXZERXZSODQQHQ��'H]H�����SODQQHQ�KHEEHQ�ELM�HONDDU�HHQ�RSSHUYODNWH�YDQ��������KHFWDUH�
UXLP�����YDQ�GH�WRWDOH�RSSHUYODNWH�YDQ�GH�QLHXZERXZSODQQHQ�LQ�GH�1LHXZH�.DDUW��%LQQHQ
GH]H�SODQQHQ�]LMQ���������ZRQLQJHQ�JHSURMHFWHHUG��FLUFD�����YDQ�KHW�WRWDDO�DDQWDO�JHSODQGH
QLHXZERXZZRQLQJHQ�� ,Q� )LJXXU� �� LV� ZHHUJHJHYHQ� KRH� GH� SODQQHQ� PHW� VDPHQORRS� RYHU
1HGHUODQG�]LMQ�YHUGHHOG��%LQQHQ�GH��GHQNEHHOGLJH������P�FRQWRXU�URQG�GH�ERXZSODQQHQ�YDOW
����NP�KRRJVSDQQLQJVOLMQ�
1DDUPDWH GH� DIVWDQG� WRW� GH� KDUWOLMQ� YDQ� GH� KRRJVSDQQLQJVOLMQHQ� DIQHHPW� ]DO� KHW� DDQWDO
ERXZSODQQHQ�GDW�PHW�GH�RYHUHHQNRPVWLJH�]RQH� URQG�GH� OLMQ�RYHUODSW�RRN�DIQHPHQ��7DEHO��
JHHIW� HHQ� RYHU]LFKW� YDQ� KHW� DDQWDO� ERXZSODQQHQ� GDW� RYHUODSW� YRRU� DIVWDQGHQ� YDULsUHQG� YDQ
����P�WRW����P�YDQ�KHW�KDUW�YDQ�GH�KRRJVSDQQLQJVOLMQ�
7DEHO�� $DQWDO�ERXZSODQQHQ�GDW�RYHUODSW�PHW�GH�YHUVFKLOOHQGH�]RQHV�URQG�GHKRRJVSDQQLQJVOLMQHQ�

DIVWDQG�WRW�KDUWOLMQ��P� DDQWDO�ERXZSODQQHQ�PHW�RYHUODS
��� ������ ����� ����� ���

9DQ�GH�����SODQQHQ�GLH�RYHUODSSHQ�PHW�GH�����P�]RQH�RYHUODSSHQ�HU�QRJ�����PHW�GH����P
]RQH�WHU�ZHHUV]LMGHQ�YDQ�GH�OLMQ�
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)LJXXU�� /RFDWLHV�ZDDU�GH�����P�]RQH�WHU�ZHHUV]LMGHQ�YDQ�HHQ�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHHQ�ERXZSODQ�RYHUODSW
9DQ�GH�����ERXZSODQQHQ�PHW�RYHUODS� LQ�GH�����P�]RQH�ZRUGHQ�HU���� IHLWHOLMN�GRRUVQHGHQ
GRRU�HHQ�KRRJVSDQQLQJVOLMQ�RYHU�HHQ�WRWDOH�OHQJWH�YDQ�ELMQD����NP��]LH�RRN�SDUDJUDDI��������
'H]H ���SODQQHQ�KHEEHQ�HHQ�JH]DPHQOLMNH�RSSHUYODNWH�YDQ�RQJHYHHU��������KHFWDUH��%LQQHQ
GH]H� SODQQHQ� LV� HHQ� WRWDDO� DDQWDO� ZRQLQJHQ� YDQ� �������� JHSURMHFWHHUG�� ,Q� )LJXXU� �� LV
ZHHUJHJHYHQ�KRH�GH�SODQQHQ�ZDDU�HHQ�KRRJVSDQQLQJVOLMQ�GRRUKHHQ�ORRSW�RYHU�1HGHUODQG�]LMQ
YHUGHHOG�
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)LJXXU�� /RFDWLHV�ZDDU�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ�HHQ�ERXZSODQ�GRRUVQLMGHQ
9DQ�GH�ERXZSODQQHQ� LQ�GH�1LHXZH�.DDUW�]LMQ�HU�����SODQQHQ�GLH�PHW�KHW�JHELHG�ELQQHQ�GH
��� 7 FRQWRXU� URQG� GH� KRRJVSDQQLQJVOLMQHQ� RYHUODSSHQ�� EHUHNHQG� RS� EDVLV� YDQ� GH� ���
SHUFHQWLHO�EUHHGWH�YRRU�GH]H�FRQWRXU� �������'H]H�����SODQQHQ�KHEEHQ�HHQ� WRWDOH�RSSHUYODNWH
YDQ��������KHFWDUH��HQ�HU�]LMQ���������ZRQLQJHQ�LQ�JHSURMHFWHHUG�
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���� %RXZSODQQHQ�HQ�OLMQOHQJWH
������ ,QOHLGLQJ
+RRJVSDQQLQJVOLMQHQ�NXQQHQ�GRRU�HHQ�ERXZSODQ�]HOI�RI�GRRU�HHQ�JHELHG�QDDVW�KHW�SODQ�ORSHQ�
)LJXXU ���JHHIW�HHQ�YRRUEHHOG�YDQ�]R¶Q�SODQ�PHW�GH�GULH�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ
LQ�GH�EXXUW��'H�JHGHHOWHQ�YDQ�GH�KRRJVSDQQLQJVOLMQHQ�GLH�GRRU�GH�SODQQHQ�]HOI�ORSHQ�]LMQ�LQ
URRG� RI� RUDQMH�ZHHUJHJHYHQ��'H� JHGHHOWHQ� YDQ� GH� OLMQHQ� GLH� ELQQHQ� HHQ� JHELHG� YDQ� ����P
URQGRP�GH�ERXZSODQQHQ�ORSHQ�]LMQ�LQ�EODXZ�ZHHUJHJHYHQ��+HW�EHVFKRXZGH�ERXZSODQ�LV�GH
VWUXFWXXUYLVLH�:HHVS�������'H�ULYLHU�GH�9HFKW�LV�KHUNHQEDDU�

)LJXXU��� 9RRUEHHOG�YDQ�HHQ�ERXZSODQ�XLW�GH�1LHXZH�.DDUW�PHW�HHQ�GULHWDO�KRRJVSDQQLQJVOLMQHQ

������ /LMQHQ�GRRU�ERXZSODQQHQ
,Q� 7DEHO� �� LV� ZHHUJHJHYHQ� KRH� GH� ERXZSODQQHQ� GLH� GRRU� HHQ� KRRJVSDQQLQJVOLMQ� ZRUGHQ
GRRUVQHGHQ��RYHU�GH�YHUVFKLOOHQGH�VSDQQLQJVQLYHDXV�]LMQ�YHUGHHOG�
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7DEHO��� 'RRUVQLMGLQJ�ERXZSODQQHQ�RSJHVSOLWVW�QDDU�VSDQQLQJ
VSDQQLQJ��N9� DDQWDO�ERXZSODQQHQPHW�GRRUVQLMGLQJ WRWDOH�OHQJWH�GRRUVQLMGLQJ�NP�

�� � ������ �� ������� �� ������� � ������ �� ���FRPEL � ���
WRWDDO��PHW�GXEEHOWHOOLQJ� �� ����
WRWDDO��]RQGHU�GXEEHOWHOOLQJ� �� ����

'H� VRP� YDQ� KHW� DDQWDO� SODQQHQ� RYHU� GH� VSDQQLQJVQLYHDXV� LV� KRJHU� GDQ� GH� HHUGHU� YHUPHOGH
ZDDUGH YDQ����GRRUVQHGHQ��XQLHNH�SODQQHQ��'LW�NRPW�GRRUGDW���SODQQHQ�ZRUGHQ�GRRUVQHGHQ
GRRU�PHHU�GDQ�ppQ�KRRJVSDQQLQJVOLMQ��+LHUGRRU�YDOW�RRN�GH�WRWDOH�GRRUVQLMGLQJVOHQJWH�WH�KRRJ
XLW� ����� NP� LQ� SODDWV� YDQ� ����� NP� ]RQGHU� GXEEHOWHOOLQJ�� 'H� PHHVWH� SODQQHQ� ZRUGHQ
GRRUVQHGHQ�GRRU�����N9�OLMQHQ�JHYROJG�GRRU�����N9�HQ�����N9�OLMQHQ�
'H ����� NP� GRRUVQLMGLQJ� OLJW� QLHW� LQ� ppQ� RI� HQNHOH� OLMQHQ� RI� UHFKWVWDQGHQ�� PDDU� LV
JHIUDJPHQWHHUG� RYHU� ��� YHUVFKLOOHQGH� UHFKWVWDQGHQ��2YHULJHQV� EOLMIW� KHW� DDQWDO� UHFKWVWDQGHQ
UHODWLHI�EHSHUNW�RPGDW�ppQ�HQ�GH]HOIGH�UHFKWVWDQG�YHUDQWZRRUGHOLMN�NDQ�]LMQ�YRRU�GRRUVQLMGLQJ
GRRU�YHUVFKLOOHQGH�SODQQHQ��'H�VLWXDWLH�GDW�HHQ�UHFKWVWDQG�ELQQHQ�WZHH�SODQQHQ�YDOW��NRPW���
NHHU�YRRU��'DDUQDDVW�LV�HU�QRJ�HHQ�UHFKWVWDQG�GLH�ELQQHQ�GULH�SODQQHQ�OLJW�HQ�ppQ�GLH�ELQQHQ
YLHU YHUVFKLOOHQGH�SODQQHQ�YDOW�
1DDVW GH�YHUGHOLQJ�RYHU�GH�VSDQQLQJVQLYHDXV�LV�YDQ�EHODQJ�KRHYHU�KHW�EHVOXLWYRUPLQJVSURFHV
JHYRUGHUG� LV�� 7DEHO� �� JHHIW� GH� YHUGHOLQJ� YDQ� GH� ERXZSODQQHQ� PHW� GRRUVQLMGLQJ� RYHU� GH
YHUVFKLOOHQGH� IDVHQ� YDQ� KHW� EHVOXLWYRUPLQJVSURFHV�� 9DQ� DFKW� ERXZSODQQHQ� LV� JHHQ
SODQVWDWXVFRGH�EHNHQG�
7DEHO�� 'RRUVQLMGLQJ�ERXZSODQQHQ�RSJHVSOLWVW�QDDU�SODQVWDWXVFRGH

SODQVWDWXV DDQWDO�ERXZSODQQHQPHW�GRRUVQLMGLQJ WRWDOH�OHQJWH�GRRUVQLMGLQJ�NP�
LQ�RQWZHUS �� ����
JRHGJHNHXUG � ���
LQ�EHURHS � ���
GHILQLWLHI � ���
RQEHNHQG � ���
WRWDDO��PHW�GXEEHOWHOOLQJ� � ����
WRWDDO��]RQGHU�GXEEHOWHOOLQJ� �� ����

9HUXLW�KHW�JURRWVWH�GHHO�YDQ�GH�GRRUVQLMGLQJ�YDOW�ELQQHQ�SODQQHQ�GLH�QRJ�LQ�RQWZHUS�]LMQ�
������ /LMQHQ�ODQJV�ERXZSODQQHQ
1DDVW� GRRUVQLMGHQGH� OLMQHQ� ]LMQ� HU� KRRJVSDQQLQJVOLMQHQ� GLH� QLHW� GRRU� HHQ� ERXZSODQ� ORSHQ�
PDDU�HU�ZHO��GLFKW��ODQJV��7DEHO���JHHIW�YRRU�DOOH�KRRJVSDQQLQJVOLMQHQ�GLH�ODQJV�RI�GRRU�HHQ
SODQ ORSHQ�GH�DIVWDQG�DDQ�ZDDURYHU�GH]H�OLMQHQ�GRRU�GH�YHUVFKLOOHQGH�JHELHGHQ�����P�������P�
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URQG� KHW� ERXZSODQ� ORSHQ� �]LH� )LJXXU� ���� 'H� DIVWDQGHQ� ]LMQ� JHVRPPHHUG� RYHU� DOOH� SODQQHQ
RQJHDFKW�SODQVWDWXVFRGH�HQ�VWDUW�YDQ�GH�XLWYRHULQJ�
7DEHO�� 'RRUVQLMGLQJ�RPVFKUHYHQ�JHELHG�URQG�HHQ�ERXZSODQ�RSJHVSOLWVW�QDDU�VSDQQLQJ

VSDQQLQJ��N9� DIVWDQG�ZDDURYHU�OLMQHQ�GRRU�KHW�RPVFKUHYHQ�JHELHG�ORSHQ��NP����P ���P ����P ����P
�� ��� ��� ��� ������� ���� ���� ���� ����
��� ���� ���� ���� �����
��� ��� ��� ��� ���
��� ���� ���� ���� ����

FRPEL ��� ��� ��� ���
WRWDDO��PHW�GXEEHOWHOOLQJ� ���� ����� ����� �����
WRWDDO��]RQGHU�GXEEHOWHOOLQJ� ���� ���� ����� �����

+HW�EHHOG�YRRU�GH]H�OLMQHQ�OLMNW�RS�GDW�YDQ�GH�GRRUVQLMGHQGH�OLMQHQ��'H�����N9�OLMQHQ�GUDJHQ
KHW�PHHVWH�ELM��JHYROJG�GRRU�GH�����N9�HQ�����N9�OLMQHQ�
���� %RXZSODQQHQ�HQ�RSSHUYODNWHEHVODJ
������ 2S�EDVLV�YDQ�DIVWDQG
+HW� RSSHUYODNWHEHVODJ� RSJHVSOLWVW� QDDU� VSDQQLQJVQLYHDX� LV� ZHHUJHJHYHQ� LQ� 7DEHO� ��� 'H
UHVXOWDWHQ�]LMQ�YRRU�DOOH�����ERXZSODQQHQ�ZDDU�HHQ�KRRJVSDQQLQJVOLMQ�GRRU�KHW�SODQ�]HOI�RI
GRRU�KHW�JHELHG�YDQ�����P�URQG�KHW�ERXZSODQ�ORRSW��RQJHDFKW�GH�SODQVWDWXVFRGH�HQ�GH�VWDUW
YDQ�GH�XLWYRHULQJ�
7DEHO�� 2SSHUYODNWHEHVODJ�YDQ�GH�]RQHV�URQG�KRRJVSDQQLQJVOLMQHQ�RSJHVSOLWVW�QDDU�VSDQQLQJ

VSDQQLQJ��N9� RSSHUYODNWHEHVODJ��KD����P�]RQH ���P�]RQH ����P�]RQH ����P�]RQH
�� ���� ���� ���� �����
��� ����� ����� ����� �����
��� ����� ����� ����� ������
��� ��� ��� ��� ����
��� ���� ���� ����� �����

FRPEL ��� ��� ��� ����
WRWDDO��]RQGHU�GXEEHOWHOOLQJ� ����� ����� ������ ������

+HW� RSSHUYODNWHEHVODJ� YDQ� GH� ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ�� YRRU� GH� ����P� ]RQH� WHU
ZHHUV]LMGHQ�YDQ�GH�OLMQ��EHGUDDJW�ELMQD������KHFWDUH��'LW�LV����YDQ�GH�WRWDOH�RSSHUYODNWH�YDQ
DOOH SODQQHQ� PHW� VDPHQORRS� HQ� ��� YDQ� GH� RSSHUYODNWH� YDQ� DOOH� QLHXZERXZSODQQHQ� LQ� GH
1LHXZH .DDUW�WH]DPHQ�
������ %LQQHQ�GH����� 7 FRQWRXU
2S�GH]HOIGH�PDQLHU�LV�KHW�RSSHUYODNWHEHVODJ�ELQQHQ�GH����� 7 FRQWRXU�EHSDDOG��RS�EDVLV�YDQ
GH ���SHUFHQWLHO�ZDDUGHQ�YRRU�GH�DIVWDQGHQ��7DEHO�����'H�UHVXOWDWHQ�KLHUYDQ�]LMQ�ZHHUJHJHYHQ
LQ 7DEHO���
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7DEHO�� 2SSHUYODNWHEHVODJ�ELQQHQ�GH����� 7 FRQWRXU�RSJHVSOLWVW�QDDU�VSDQQLQJ
VSDQQLQJ��N9� RSSHUYODNWHEHVODJ�ELQQHQ����� 7 FRQWRXU��KD�

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

FRPEL ����
WRWDDO �����

+HW�WRWDOH�RSSHUYODNWHEHVODJ�ELQQHQ�GH����� 7 FRQWRXU�LV�FLUFD�����KHFWDUH��'LW�NRPW�QHHU�RS
�� YDQ� GH� RSSHUYODNWH� YDQ� DOOH� SODQQHQ� GLH� JHGHHOWHOLMN� ELQQHQ� GH� ���� 7 FRQWRXU� YDOOHQ
������� KHFWDUH�� HQ� FLUFD� ����� YDQ� GH� WRWDOH� RSSHUYODNWH� YDQ� DOOH� QLHXZERXZSODQQHQ
WH]DPHQ�
9RRU�GH�ERXZSODQQHQ�ZDDUYDQ�HHQ�JHGHHOWH�ELQQHQ�GH����� 7 FRQWRXU�YDOW�� LV�HHQ�VFKDWWLQJ
JHPDDNW�YDQ�GH�VWDUW�YDQ�GH�XLWYRHULQJ��(HQ�LQGLFDWLH�YRRU�GH�VWDUW�NDQ�XLW�GH�EHVFKULMYLQJ�YDQ
GH SODQQHQ� ELQQHQ� GH� 1LHXZH� .DDUW� ZRUGHQ� DIJHOHLG�� 6RPPLJH� SODQQHQ� YHUPHOGHQ� HHQ
FRQFUHHW� VWDUWMDDU�� PDDU�PHHVWDO� ZRUGW� HHQ� SHULRGH� YHUPHOG� ZDDUELQQHQ� GH� XLWYRHULQJ� QDDU
YHUZDFKWLQJ�]DO�EHJLQQHQ��,Q�GH]H�JHYDOOHQ�LV�KHW�EHJLQ�YDQ�GLH�SHULRGH�DOV�ODJH�VFKDWWLQJ�YRRU
KHW VWDUWMDDU�HQ�KHW�HLQGH�DOV�KRJH�VFKDWWLQJ�JHQRPHQ��)LJXXU����JHHIW�HHQ�RYHU]LFKW�YDQ�GH]H
VFKDWWLQJHQ�

����

����

����

����

����

����

����

����

����

����

� �� �� �� �� �� �� �� �� �� ��� ���

QXPPHU�ERXZSODQ

VW
DU
WMD
DU

VWDUWMDDU��KRJH�VFKDWWLQJ
VWDUWMDDU��ODJH�VFKDWWLQJ

)LJXXU��� *HSODQGH�VWDUW�YRRU�GH�����ERXZSODQQHQ�GLH�JHGHHOWHOLMN�ELQQHQ�GH����� 7 FRQWRXU�YDOOHQ
8LW� ILJXXU� ��� EOLMNW� GH� RQGXLGHOLMNKHLG� RYHU� GH� VWDUW� YDQ� GH� SODQQHQ�� 9RRU� ��� YDQ� GH� ���
SODQQHQ ZRUGW�HHQ�FRQFUHHW�MDDU�DDQJHJHYHQ�ZDDULQ�GH�XLWYRHULQJ�YROJHQV�SODQQLQJ�VWDUW��'H
RYHULJH�SODQQHQ�JHYHQ�HHQ�VWDUWSHULRGH�GLH�LQ�OHQJWH�YDULHHUW�YDQ���WRW�ELMQD����MDDU��0DDU�]HOIV
YRRU�GH�SODQQHQ�GLH�ZHO�HHQ�FRQFUHHW�VWDUWMDDU�DDQJHYHQ��EOLMNW�GLW�QLHW�HUJ�EHWURXZEDDU��(HQ
NRUWH� LQYHQWDULVDWLH� LQ� IHEUXDUL� ����� YDQ� WLHQ� SODQQHQ� GLH� LQ� ����� RI� ����� KDGGHQ�PRHWHQ
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VWDUWHQ��ZHHV�XLW�GDW�HU�GULH�LQ�KHW�JHSODQGH�MDDU�ZDUHQ�JHVWDUW��WZHH�PHW�HHQ�MDDU�YHUWUDJLQJ�HQ
GDW�HU�YLMI�QRJ�QLHW�ZDUHQ�JHVWDUW�
9RRU LQGLYLGXHOH�ERXZSODQQHQ�NDQ�KHW�YDQ�EHODQJ�]LMQ�ZHON�JHGHHOWH�YDQ�KHW�SODQ�ELQQHQ�GH
��� 7 ]RQH�YDOW��)LJXXU����JHHIW�GH�YHUGHOLQJ�YDQ�GH�RSSHUYODNWHV�ELQQHQ�GH����� 7 FRQWRXU�
DOV� SHUFHQWDJH� YDQ� GH� WRWDOH� RSSHUYODNWH� YDQ� KHW� EHWUHIIHQGH� ERXZSODQ�� RYHU� GH� ���
ERXZSODQQHQ�PHW�RYHUODS��YRRU�DOOH�VSDQQLQJVQLYHDXV�WH]DPHQ�
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SHUFHQWDJH�RSSHUYODNWH�ERXZSODQ�ELQQHQ�����m7 FRQWRXU

DDQ
WDO�

ERX
ZS

ODQ
QHQ

�

)LJXXU��� 3HUFHQWDJH�YDQ�GH�RSSHUYODNWH�YDQ�HHQ�ERXZSODQ�GDW�ELQQHQ�GH����� 7 FRQWRXU�YDOW
9RRU�GH�PHHVWH�ERXZSODQQHQ�EHVODDW�KHW�JHELHG�ZDDU�GH�PDJQHWLVFKH�YHOGVWHUNWH�GH����� 7
RYHUVWLMJW� VOHFKWV� HHQ� NOHLQ� JHGHHOWH� YDQ� GH� WRWDOH� RSSHUYODNWH��9RRU�PHHU� GDQ� ����YDQ� GH
ERXZSODQQHQ� LV� GH� RSSHUYODNWH� ELQQHQ� GH� ���� 7 FRQWRXU� PLQGHU� GDQ� ���� YDQ� GH� WRWDOH
RSSHUYODNWH�YDQ�KHW�ERXZSODQ��%LM����YDQ�GH�����SODQQHQ�ZDDU�KHW�JHELHG�ELQQHQ�GH����� 7
FRQWRXU�PHW�KHW�SODQ�RYHUODSW��ZRUGW�PHHU�GDQ�����YDQ�KHW�SODQRSSHUYODN�GRRU�GH]H�FRQWRXU
EHVODJHQ��+HW�KRRJVWH�SHUFHQWDJH�RSSHUYODNWHEHVODJ�������OLJW�ELM�HHQ�����N9�OLMQ�GRRU�HHQ
NOHLQ�ERXZSODQ�YDQ������KHFWDUH��ZDDUYDQ������KHFWDUH�ELQQHQ�GH����� 7 FRQWRXU�OLJW�
���� $DQWDOOHQ�JHSURMHFWHHUGH�ZRQLQJHQ
������ 2S�EDVLV�YDQ�DIVWDQG
0HW� GH� PHWKRGH� XLW� SDUDJUDDI� ���� ]LMQ� GH� DDQWDOOHQ� JHSURMHFWHHUGH� ZRQLQJHQ� ELQQHQ� HHQ
EHSDDOGH�DIVWDQG�YDQ�GH�KRRJVSDQQLQJVOLMQHQ�EHSDDOG��'H�ZRQLQJDDQWDOOHQ�]LMQ�JHVRPPHHUG
RYHU� DOOH� VSDQQLQJVQLYHDXV�� 7DEHO� ��� JHHIW� GH� VFKDWWLQJHQ� YDQ� KHW� DDQWDO� JHSURMHFWHHUGH
ZRQLQJHQ YRRU� DIVWDQGHQ� WRW� ����P�YDQ� GH� KDUWOLMQ��'H� OLQNHU� NRORP�JHHIW� VWHHGV� GH�ZRUVW
FDVH�VFKDWWLQJ�DOV�GH�]DNHOLMN�UHFKWVWURRN�ZRUGW�EHERXZG�
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7DEHO��� $DQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�RSJHVSOLWVW�QDDU�VSDQQLQJ
VSDQQLQJ��N9� DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ���P�]RQH ���P�]RQH ����P�]RQH

]DNHOLMN�UHFKWVWURRNEHERXZG RQEHERXZG ]DNHOLMN�UHFKWVWURRNEHERXZG RQEHERXZG ]DNHOLMN�UHFKWVWURRNEHERXZG RQEHERXZG
�� ��� � ����� ��� ����� �����
��� ����� � ����� ��� ����� �����
��� ����� � ����� ����� ������ ������
��� �� � �� � �� ��
��� ����� � ����� ��� ����� �����

FRPEL � � �� �� �� ��
WRWDDO ����� � ������ ����� ������ ������

'H� ���� N9� OLMQHQ� OHYHUHQ� GH� JURRWVWH� ELMGUDJH� DDQ� KHW� DDQWDO� JHSURMHFWHHUGH� ZRQLQJHQ� ELM
ERYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ�� RS� DIVWDQG� JHYROJG� GRRU� GH� ���� N9�� ���� N9� HQ� ��� N9
OLMQHQ��'H�FRPEL�OLMQHQ�HQ�GH�����N9�OLMQHQ�GUDJHQ�QDXZHOLMNV�ELM�
,Q�QRYHPEHU������EHYRQGHQ�]LFK��������YDQ�GH������PLOMRHQ�ZRQLQJHQ�ELQQHQ�����P�DIVWDQG
YDQ�HHQ�KRRJVSDQQLQJVOLMQ���������'LW�DDQWDO�VWLMJW�GH�NRPHQGH����MDDU�QDDU��������ZRQLQJHQ
�]DNHOLMN�UHFKWVWURRN�QLHW�EHERXZG��RS�HHQ�WRWDDO�YDQ������PLOMRHQ��HHQ�SHUFHQWDJH�YDQ������
5HODWLHI JH]LHQ� QHHPW� KHW� DDQWDO� ZRQLQJHQ� LQ� GH� EXXUW� YDQ� GH� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQHQ�GH�NRPHQGH����MDDU�GXV�WRH�
������ %LQQHQ�GH����� 7 FRQWRXU
0HW� GH�PHWKRGH� XLW� SDUDJUDDI� ���� LV� KHW� DDQWDO� JHSURMHFWHHUGH� ZRQLQJHQ� ELQQHQ� GH� ���� 7
FRQWRXU� EHUHNHQG�� 7DEHO� ��� EHYDW� GH� VFKDWWLQJHQ� YRRU� KHW� DDQWDO� JHSURMHFWHHUGH
QLHXZERXZZRQLQJHQ� ELQQHQ� GH� ���� 7 FRQWRXU��PHW� HQ� ]RQGHU� EHERXZLQJ� YDQ� GH� ]DNHOLMN
UHFKWVWURRN�
7DEHO��� $DQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�ELQQHQ�GH����� 7 ]RQH�RSJHVSOLWVW�QDDU�VSDQQLQJ

VSDQQLQJ��N9� DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ
]DNHOLMN�UHFKWVWURRN�EHERXZG ]DNHOLMN�UHFKWVWURRN�RQEHERXZG

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

FRPEL ��� ���
WRWDDO ������ �����

$DQ� KHW� DDQWDO� JHSURMHFWHHUGH� ZRQLQJHQ� ELQQHQ� GH� ���� 7 FRQWRXU� GUDJHQ� GH� ����N9� HQ
��� N9� OLMQHQ�YULMZHO� HYHQYHHO�ELM�� ELM� HHQ� QLHW� EHERXZGH� ]DNHOLMN� UHFKWVWURRN��'H� ELMGUDJH
YDQ GH� RYHULJH� VSDQQLQJVQLYHDXV� LV� NOHLQ�� RQJHYHHU� ��� YDQ� KHW� DDQWDO� JHSURMHFWHHUGH
ZRQLQJHQ��ELM�HHQ�RQEHERXZGH�]DNHOLMN�UHFKWVWURRN�
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9DQ�GH������PLOMRHQ�EHVWDDQGH�ZRQLQJHQ�LQ�QRYHPEHU������EHYRQGHQ�]LFK��������ZRQLQJHQ
ELQQHQ�GH����� 7 FRQWRXU���������'LW�DDQWDO�VWLMJW�GH�NRPHQGH����MDDU�QDDU��������ZRQLQJHQ
RS HHQ�WRWDDO�YDQ������PLOMRHQ��HHQ�SHUFHQWDJH�YDQ�������2RN�UHODWLHI�JH]LHQ�QHHPW�KHW�DDQWDO
ZRQLQJHQ�LQ�GH�EXXUW�YDQ�GH�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ�GH�NRPHQGH����MDDU�GXV�WRH�
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� 'LVFXVVLH
$DQWDO�SODQQHQ
,Q� GH]H� VWXGLH� LV� GH� VDPHQORRS� YDQ� KHW� 1HGHUODQGVH� QHW� YDQ� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQHQ�PHW�GH�SODQQHQ�YRRU�GH�QLHXZERXZ�YDQ�ZRQLQJHQ�LQ�GH�1LHXZH�.DDUW
YDQ�1HGHUODQG�JHsYDOXHHUG��'H]H�1LHXZH�.DDUW�EHYDW�DOOH�JURWHUH�UXLPWHOLMNH�SODQQHQ��YRRU
]RYHU�GRRU�GH�JHPHHQWHQ�RSJHJHYHQ��ZDDU�GH�NRPHQGH����MDDU�QLHXZERXZ�]DO�SODDWVYLQGHQ�
%LM�����YDQ�GH�LQ�WRWDDO������QLHXZERXZSODQQHQ�ORRSW�HU�HHQ�KRRJVSDQQLQJVOLMQ�GRRU�KHW�SODQ
RI ELQQHQ� ����P� YDQ� GH� SODQJUHQV��'H]H� ���� SODQQHQ� EHVODDQ� HHQ� RSSHUYODNWH� YDQ� ������
KHFWDUH��+HW� WRWDDO�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�ELQQHQ�GH�SODQQHQ�YDQ�GH�1LHXZH�.DDUW
EHGUDDJW� ��������� KLHUYDQ� OLJJHQ� HU� UXLP� �������� ELQQHQ� HHQ� ERXZSODQ� ZDDU� HHQ
KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ���� P� ODQJVORRSW�� +HW� DDQWDO� SODQQHQ� ZDDU� HHQ
KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ���� P� ODQJV� ORRSW� LV� ���� YDQ� KHW� WRWDDO� DDQWDO
QLHXZERXZSODQQHQ�� ,Q� RSSHUYODNWH� JHUHNHQG� EHVODDQ� GH]H� SODQQHQ� ���� YDQ� GH� WRWDOH
RSSHUYODNWH� YDQ� GH� QLHXZERXZSODQQHQ�� 2S� GH]H� RSSHUYODNWH� LV� ���� YDQ� KHW� WRWDDO� DDQWDO
ZRQLQJHQ JHSURMHFWHHUG��'H� VHOHFWLH�YDQ�SODQQHQ�ZDDU� HHQ�KRRJVSDQQLQJVOLMQ�GRRU�RI� ODQJV
ORRSW��EHYDW�GXV�YRRUDO�SODQQHQ�PHW�HHQ�JURRW�RSSHUYODN�HQ�HHQ�JURRW�DDQWDO�JHSURMHFWHHUGH
ZRQLQJHQ� 'LW�LV�DDQQHPHOLMN�RPGDW�GH�NDQV�GDW�HHQ�KRRJVSDQQLQJVOLMQ�HHQ�ERXZSODQ�µWUHIW¶
WRHQHHPW�QDDUPDWH�GH�RSSHUYODNWH�YDQ�KHW�SODQ�JURWHU�LV�
'H DEVROXWH� DDQWDOOHQ� ZRQLQJHQ� ]XOOHQ� LQ� ZHUNHOLMNKHLG� KRJHU� ]LMQ�� 1LHW� ELM� DOOH
QLHXZERXZSODQQHQ� LQ� GH� 1LHXZH� .DDUW� ]LMQ� JHJHYHQV� RYHU� KHW� ZRQLQJDDQWDO� RSJHQRPHQ�
0HHVWDO� NRPW� GDW� RPGDW� GLW� ZRQLQJDDQWDO� QRJ� QLHW� EHNHQG� LV�� 6RPV�� ELM� VDPHQKDQJHQGH
SODQQHQ� ZRUGW�KHW� WRWDOH�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�DDQ�HHQ�YDQ�GH�SODQQHQ�WRHJHNHQG
HQ NULMJHQ� GH� RYHULJH� SODQQHQ� QXO� DOV� ZRQLQJDDQWDO�� 9RRU� ���� YDQ� GH� ����
QLHXZERXZSODQQHQ�LQ�GH�1LHXZH�.DDUW�RQWEUHNHQ�JHJHYHQV�RYHU�KHW�ZRQLQJDDQWDO��'H]H����
FRUUHVSRQGHHUW� PHW� ���� YDQ� GH� WRWDOH� RSSHUYODNWH� YDQ� GH� QLHXZERXZSODQQHQ�� 2QGHU� GH
YHURQGHUVWHOOLQJ� GDW� GH]H� SODQQHQ�PHW� GH]HOIGH�ZRQLQJGLFKWKHLG�ZRUGHQ� EHERXZG�� NDQ� KHW
ZHUNHOLMNH� DDQWDO� ZRQLQJHQ� PD[LPDDO� ���� KRJHU� ]LMQ�� UXLP� ���������� JHSURMHFWHHUGH
ZRQLQJHQ LQ� SODDWV� YDQ� GH� JHVFKDWWH� ��������� 2YHULJHQV� LV� GH]H� RQGHUVFKDWWLQJ� QLHW� YDQ
WRHSDVVLQJ� RS� GH� EHUHNHQLQJ� YDQ� GH� DDQWDOOHQ� JHSURMHFWHHUGH� ZRQLQJHQ� ELM
KRRJVSDQQLQJVOLMQHQ�� +LHU� ]LMQ� GH� RQWEUHNHQGH� ZRQLQJDDQWDOOHQ� XLW� GH� JHPLGGHOGH
ZRQLQJGLFKWKHLG�EHUHNHQG�������
µ+DUGKHLG¶�YDQ�GH�SODQQHQ
'H SODQVWDWXV� ZDV�� LQ� FRPELQDWLH�PHW� KHW� JHSODQGH� VWDUWMDDU�� EHGRHOG� DOV� LQGLFDWLH� YRRU� GH
KDUGKHLG�YDQ�GH�ERXZSODQQHQ��+HW�WLMGVWLS�ZDDURS�HHQ�SODQ�LQ�XLWYRHULQJ�JDDW�LV�RQGXLGHOLMN�
'LW NRPW�GRRU�RQYROOHGLJKHLG�YDQ�HQ�VSUHLGLQJ�LQ�GH�JHJHYHQV�YDQ�GH�1LHXZH�.DDUW�HQ�GRRU
YHUWUDJLQJ� LQ� KHW� EHVOXLWYRUPLQJVSURFHV�� +HW� VWDUWMDDU� DIJHOHLG� XLW� GH� 1LHXZH� .DDUW� ]HJW
GDDURP�QLHW�]R�YHHO�RYHU�KRH�GHILQLWLHI�HHQ�ERXZSODQ�DO� LV� LQJHYXOG��'H�SODQVWDWXVFRGH�]HJW
KLHU PHHU� RYHU�� 7RFK� LV� RRN� GH� SODQVWDWXV� QLHW� DOWLMG� HHQ� EHWURXZEDUH� LQGLFDWRU�� 'H
SODQVWDWXVFRGH� EHVFKULMIW� KRHYHU� GH� EHVOXLWYRUPLQJ� URQG� KHW� EHVWHPPLQJVSODQ� LV� JHYRUGHUG�
'H EH]ZDDU��HQ�EHURHSVSURFHGXUHV�URQG�KHW�YDVWVWHOOHQ�YDQ�HHQ�EHVWHPPLQJVSODQ�NXQQHQ�YHHO
WLMG� NRVWHQ�� 'DDURP� ZRUGW� YRRU� YHHO� QLHXZERXZSURMHFWHQ� YHUJXQQLQJ� YHUOHHQG� YLD� GH
YULMVWHOOLQJVSURFHGXUH�LQ�DUWLNHO����XLW�GH�:HW�UXLPWHOLMNH�RUGHQLQJ��,Q�GH�SUDNWLMN�EHWHNHQW�GLW
GDW� ZRQLQJHQ� JHERXZG� ZRUGHQ�� PDDU� GDW� KHW� EHVWHPPLQJVSODQ� QRJ� QLHW� IRUPHHO� LV
YDVWJHVWHOG��3ODQQHQ�PHW�HHQ�ODJH�SODQVWDWXVFRGH�NXQQHQ�GXV�DO�LQ�XLWYRHULQJ�]LMQ�
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&RQFOXGHUHQG� LV� KHW� ]RQGHU� QDGHU� RQGHU]RHN� QLHW�PRJHOLMN� RS� EDVLV� YDQ� GH� JHJHYHQV� LQ� GH
1LHXZH .DDUW� EHWURXZEDUH� FRQFOXVLHV� WH� WUHNNHQ� RYHU� KRH� GHILQLWLHI� ERXZSODQQHQ� ]LMQ
LQJHYXOG�
'RRUVQLMGLQJVOHQJWH
9DQ GH�����SODQQHQ�ZDDU�HHQ�KRRJVSDQQLQJVOLMQ�GRRU�RI�ELQQHQ�����P�ODQJV�ORRSW��ZRUGHQ�HU
���ZHUNHOLMN� GRRUVQHGHQ� GRRU� HHQ� KRRJVSDQQLQJVOLMQ�� RYHU� HHQ� WRWDOH� OHQJWH� YDQ� ��� NP�� ,Q
SULQFLSH ]LMQ� HU� HIIHFWLHYH� WHFKQLVFKH� PDDWUHJHOHQ� ]RDOV� RPOHLGHQ� RI� YHUNDEHOHQ� YDQ� GH
ERYHQJURQGVH� KRRJVSDQQLQJVOLMQ� RP� GH]H� GRRUVQLMGLQJVOHQJWH�� HQ� GDDUPHH� GH� EORRWVWHOOLQJ
YDQ� GH� WRHNRPVWLJH� EHZRQHUV� DDQ�PDJQHWLVFKH� YHOGHQ�� WH� UHGXFHUHQ� >��@��2PGDW� GH� ��� NP
RYHU� HHQ� JURRW� DDQWDO� UHFKWVWDQGHQ� ����� LV� YHUGHHOG�� ]XOOHQ� GH� WRFK� DO� KRJH� NRVWHQ� YDQ
WHFKQLVFKH�PDDWUHJHOHQ�ELM�GH�QLHXZERXZSODQQHQ�RQJXQVWLJ�XLWYDOOHQ��'LW�QHHPW�QLHW�ZHJ�GDW
WHFKQLVFKH�PDDWUHJHOHQ��QD�HHQ�]RUJYXOGLJH�EHODQJHQDIZHJLQJ��ORNDDO�GH�PHHVW�DDQWUHNNHOLMNH
RSWLH�NXQQHQ�]LMQ��'H�8WUHFKWVH�XLWEUHLGLQJVORFDWLH�/HLGVFKH�5LMQ� LV�GDDUYDQ�HHQ�YRRUEHHOG�
+LHU ZRUGW�HHQ�ERYHQJURQGVH�����N9�KRRJVSDQQLQJVOLMQ�YHUNDEHOG�>��@�
2SSHUYODNWHEHVODJ
%RYHQJURQGVH� KRRJVSDQQLQJVOLMQHQ� NXQQHQ� FRQVHTXHQWLHV� KHEEHQ� YRRU� KHW� JURQGJHEUXLN� LQ
GH RQPLGGHOOLMNH� QDELMKHLG�� 2S� PDFURQLYHDX� LV� KHW� RSSHUYODNWHEHVODJ� ELQQHQ� GH� ���� 7
FRQWRXU� UHODWLHI� ODDJ�� ����� YDQ� KHW� WRWDDO� RSSHUYODN� YDQ� DOOH� QLHXZERXZSODQQHQ�� 9RRU� GH
PHHVWH�SODQQHQ�OLJW�PLQGHU�GDQ�����YDQ�KHW�SODQRSSHUYODN�ELQQHQ�GH]H�FRQWRXU��'DDURP��HQ
RPGDW�GH�PHHVWH�SODQQHQ�QRJ�QLHW�LQ�GHWDLO�]LMQ�XLWJHZHUNW��]DO�KHW�PHHVWDO�PRJHOLMN�]LMQ��GRRU
DDQSDVVLQJ�YDQ�GH�YHUNDYHOLQJ�RI�YDQ�KHW� W\SH� WH� UHDOLVHUHQ�ZRQLQJHQ��KHW�JHELHG�ELQQHQ�GH
��� 7 FRQWRXU�RQEHERXZG� WH� ODWHQ�� WHUZLMO� WRFK� KHW� JHSODQGH� DDQWDO�ZRQLQJHQ� JHUHDOLVHHUG
NDQ�ZRUGHQ�
+HW RSSHUYODNWHEHVODJ�LV�EHSDDOG�GRRU�ELQQHQ�GH�1LHXZH�.DDUW�GLH�JHELHGHQ�WH�VHOHFWHUHQ�PHW
EHVWHPPLQJ�ZRQHQ��6RPV� LV�KHW�SODQSURFHV�QRJ�QLHW� ]RYHU�JHYRUGHUG�GDW�SUHFLHV�EHNHQG� LV
ZHON SODQJHGHHOWH� ZHONH� IXQFWLH� NULMJW�� (HQ� JHELHG� GDW� GRRU� HHQ� KRRJVSDQQLQJVOLMQ� ZRUGW
GRRUVQHGHQ��NDQ�GXV�QDDVW�ZRQHQ�QRJ�DQGHUH�EHVWHPPLQJHQ��ZHUNHQ��ZDWHU��QDWXXU��KHEEHQ�
$OV�]R¶Q�JHELHG�XLWHLQGHOLMN�WRFK�QLHW�YRRU�ZRQHQ��PDDU�ELMYRRUEHHOG�YRRU�QDWXXU�RI�NDQWRUHQ
ZRUGW� JHEUXLNW�� ZRUGW� GLW� JHELHG� LQ� GH]H� VWXGLH� WHQ� RQUHFKWH� PHHJHWHOG�� +LHUGRRU� NDQ� HHQ
RYHUVFKDWWLQJ� YDQ� KHW� RSSHUYODNWHEHVODJ� RQWVWDDQ�� +HW� DDQWDO� SODQQHQ�ZDDU�PRPHQWHHO� QRJ
JHHQ�KHOGHUKHLG�RYHU�GH�IXQFWLH�YDQ�KHW�SODQJHELHG� LV��EOLMNW�EHSHUNW��%LQQHQ�GH����SODQQHQ
ZDDU�HHQ�KRRJVSDQQLQJVOLMQ�GRRUKHHQ�ORRSW��]LMQ�HU����ZDDU�GH�EHVWHPPLQJ�YRRU�PHHU�GDQ�GH
KHOIW� YDQ� KHW� SODQJHELHG� QRJ� QLHW� HHQGXLGLJ� LV� YDVWJHOHJG�� 2YHULJHQV� ELHGW� ]R¶Q� µRSHQ¶
EHVWHPPLQJ�PHW�EHWUHNNLQJ�WRW�GH�KRRJVSDQQLQJVOLMQHQ�LQ�GH�SUDNWLMN�MXLVW�PRJHOLMNKHGHQ��$OV
PHQ WLMGHQV� GH� YHUGHUH� LQYXOOLQJ� YDQ� KHW� SODQ� UHNHQLQJ� KRXGW�PHW� GH� DDQZH]LJKHLG� YDQ� GH
KRRJVSDQQLQJVOLMQ�NDQ��XLW�YRRU]RUJ��HHQ�DQGHUH�IXQFWLH�YRRU�KHW�JHELHG�LQ�GH�QDELMKHLG�YDQ�GH
OLMQ�ZRUGHQ�JHNR]HQ�
$DQWDO�JHSURMHFWHHUGH�ZRQLQJHQ
9DQXLW� KHW� RRJSXQW� YDQ� GH� WRHNRPVWLJH� EHZRQHUV� HQ� YDQ� GH� ODQGHOLMNH� HQ� JHPHHQWHOLMNH
RYHUKHLG� LV�YRRUDO�KHW�DDQWDO�ZRQLQJHQ� LQ�GH�EXXUW� YDQ�GH�KRRJVSDQQLQJVOLMQHQ�YDQ�EHODQJ�
$OV�GH�ERXZSODQQHQ�LQ�GH�YRRUJHQRPHQ�RPYDQJ�ZRUGHQ�JHUHDOLVHHUG��]XOOHQ�HU�GH�NRPHQGH
���MDDU�RQJHYHHU��������ZRQLQJHQ�ELQQHQ�����P�DDQ�ZHHUV]LMGHQ�YDQ�HHQ�KRRJVSDQQLQJVOLMQ
JHERXZG�ZRUGHQ��DOV�HHQ�VWURRN�YDQ��[���P�YULM�YDQ�EHERXZLQJ�ZRUGW�JHKRXGHQ��$OV�GH]H
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VWURRN� HYHQ� GLFKW� ZRUGW� EHERXZG� DOV� GH� UHVW� YDQ� GH� SODQQHQ�� NRPHQ� HU� ������� ZRQLQJHQ
ELQQHQ� ����P� ELM�� 9HUJHOHNHQ�PHW� KHW� DDQWDO� EHVWDDQGH�ZRQLQJHQ� ELQQHQ� ����P� YDQ� UXLP
������� >��� ��@� EHWHNHQW� GLW� HHQ� VWLMJLQJ� PHW� ��� WRW� ����� *HUHODWHHUG� DDQ� KHW� WRWDDO� DDQWDO
ZRQLQJHQ LQ�1HGHUODQG�QHHPW�KHW�SHUFHQWDJH�ZRQLQJHQ�ELQQHQ�HHQ�DIVWDQG�YDQ�����P�YDQ�KHW
KRRJVSDQQLQJVQHW�KLHUGRRU�WRH�YDQ�������LQ�������QDDU�������RYHU����MDDU��HHQ�VWURRN�YDQ
�[���P�QLHW�EHERXZG��
(HQ]HOIGH� YHUJHOLMNLQJ� NDQ� ZRUGHQ� JHPDDNW� YRRU� KHW� DDQWDO� ZRQLQJHQ� ELQQHQ� GH� ���� 7
FRQWRXU� URQG� GH� KRRJVSDQQLQJVOLMQHQ��%LQQHQ� GH]H� FRQWRXU� EHYLQGHQ� ]LFK�PRPHQWHHO� ELMQD
������ EHVWDDQGH� ZRQLQJHQ� >��� ��@�� 'H� QLHXZERXZSODQQHQ� ]XOOHQ� KLHU� RQJHYHHU� ������
ZRQLQJHQ DDQ�WRHYRHJHQ��HHQ�VWURRN�YDQ��[���P�QLHW�EHERXZG��RI�RQJHYHHU��������ZRQLQJHQ
DOV�GH]H�VWURRN�PHW�GH]HOIGH�GLFKWKHLG�ZRUGW�EHERXZG��+HW�DDQWDO�ZRQLQJHQ�ELQQHQ�GH����� 7
FRQWRXU�VWLMJW�GXV�PHW���� WRW������*HUHODWHHUG�DDQ�KHW� WRWDDO�DDQWDO�ZRQLQJHQ� LQ�1HGHUODQG
QHHPW�KHW�SHUFHQWDJH�ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU�KLHUGRRU�GH�NRPHQGH���� MDDU� WRH
YDQ ������LQ�������QDDU��������HHQ�VWURRN�YDQ��[���P�QLHW�EHERXZG��
+HW�DDQWDO�SHUVRQHQ�GDW�ZRUGW�EORRWJHVWHOG�DDQ�PDJQHWLVFKH�YHOGVWHUNWHV�ERYHQ����� 7 QHHPW
HYHQUHGLJ�WRH�PHW�KHW�DDQWDO�ZRQLQJHQ��GXV�PHW�UXLP������9DQXLW�KHW�RRJSXQW�YDQ�PRJHOLMNH
JH]RQGKHLGVHIIHFWHQ�]LMQ�YRRUDO�NLQGHUHQ�YDQ�EHODQJ��0RPHQWHHO�ZRUGHQ�HU�RQJHYHHU�������
NLQGHUHQ� EORRWJHVWHOG� DDQ� YHOGVWHUNWHV� ERYHQ� ���� 7 >��@�� 5HDOLVDWLH� YDQ� GH
QLHXZERXZSODQQHQ�]DO�RS� WHUPLMQ�FLUFD�������NLQGHUHQ�DDQ�GH]H�JURHS� WRHYRHJHQ�HQ� DOV�GH
VWURRN YDQ��[���P�ZRUGW�YROJHERXZG�FLUFD��������2PGDW�LQ�QLHXZERXZZLMNHQ�YDDN�UHODWLHI
YHHO NLQGHUHQ�ZRQHQ�NDQ�GH�JURHS�EORRWJHVWHOGH�NLQGHUHQ�VWHUNHU�WRHQHPHQ�GDQ�RS�JURQG�YDQ
HYHQUHGLJKHLG�PHW�KHW�DDQWDO�ZRQLQJHQ�ZRUGW�YHUZDFKW�
%LM� GH� LQYHQWDULVDWLH� YDQ� EHVWDDQGH� ZRQLQJHQ� ELQQHQ� GH� ���� 7 FRQWRXU� LV� KHW
EHYRONLQJVEHVWDQG�PHW�SHLOGDWXP���QRYHPEHU������JHEUXLNW�>��@��2S�GDW�PRPHQW�ZDUHQ�HU�DO
SODQQHQ� LQ� GH� 1LHXZH� .DDUW� LQ� XLWYRHULQJ�� :RQLQJHQ� JHUHDOLVHHUG� ELQQHQ� GH]H� SODQQHQ
NXQQHQ ELM� GH� WHOOLQJ�YDQ�KHW� DDQWDO� EHVWDDQGH�ZRQLQJHQ� DO� ]LMQ�PHHJHWHOG��'H]H�ZRQLQJHQ
ZRUGHQ� LQ� GH� KXLGLJH� EHUHNHQLQJ� YDQ� JHSURMHFWHHUGH� ZRQLQJHQ� ELQQHQ� GH� ���� 7 FRQWRXU
QRJPDDOV� PHHJHWHOG�� 2P� HHQ� LQGLFDWLH� YDQ� GH]H� GXEEHOWHOOLQJ� WH� NULMJHQ�� LV� KHW� DDQWDO
ZRQLQJHQ� EHSDDOG� ELQQHQ� GH� ���� 7 FRQWRXU� HQ� ELQQHQ� GH� ERXZSODQQHQ� ZDDU� HHQ
KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ���� P� ODQJV� ORRSW�� GDW� LQ� KHW� EHYRONLQJVEHVWDQG� YDQ� �
QRYHPEHU������ LV�RSJHQRPHQ��'LW�DDQWDO� LV� EHUHNHQG�RS�EDVLV�YDQ�GH����SHUFHQWLHO�ZDDUGH
YRRU GH�DIVWDQG�YDQ�GH����� 7 FRQWRXU� WRW�KHW�KDUW�YDQ�GH� OLMQ�YRRU�KHW�PHHVW�YRRUNRPHQGH
OLMQW\SH������N9�OLMQHQ���2S���QRYHPEHU������VWRQGHQ�ELQQHQ�GLH�QLHXZERXZSODQQHQ�DO����
ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU��+HW�DDQWDO�PRJHOLMN�GXEEHO�JHWHOGH�ZRQLQJHQ�LV�PLQGHU
GDQ����YDQ�KHW�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�
2P KHW�ZHUNHOLMN� DDQWDO�ZRQLQJHQ� ELQQHQ� GH� VWURRN� YDQ� �[���P� LQ� WH� VFKDWWHQ�� LV� YRRU� GH
SODQQHQ� ZDDU� HHQ� KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ���� P� ODQJVORRSW�� EHSDDOG� KRHYHHO
ZRQLQJHQ HU�ELQQHQ�HHQ� DIVWDQG�YDQ����P� VWDDQ��2S�SHLOGDWXP��� QRYHPEHU� �����EHYLQGHQ
]LFK� LQ� KHW� ZRQLQJEHVWDQG� RQJHYHHU� ���� ZRQLQJHQ� ELQQHQ� GH]H� VWURRN�� +LHUGRRU� OLMNW� GH
DDQQDPH�YDQ�HHQ�QLHW�EHERXZGH�VWURRN�YDQ��[���P�JHUHFKWYDDUGLJG�
2Q]HNHUKHGHQ
'H RQ]HNHUKHLG� LQ� GH� VFKDWWLQJ� YDQ� KHW� DDQWDO� JHSURMHFWHHUGH� ZRQLQJHQ� LQ� GH� EXXUW� YDQ
KRRJVSDQQLQJVOLMQHQ�RQWVWDDW�GRRU�GH�NZDOLWHLW�YDQ�GH�JHJHYHQV�LQ�GH�1LHXZH�.DDUW�HQ�GRRU
KHW�IHLW�GDW�GH�EHWUHIIHQGH�ERXZSODQQHQ�QRJ�QLHW�JHGHWDLOOHHUG�]LMQ�XLWJHZHUNW�
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+HW�JDDW�YRRUDO�RP�
� KHW�IHLW�GDW�QLHW�DOOH�QLHXZERXZSODQQHQ�]LMQ�DDQJHPHOG��9DQ�GH�UXLP�����JHPHHQWHQ�GLH

LQ� KHW� NDGHU� YDQ� GH� 1LHXZH� .DDUW� RP� JHJHYHQV� ]LMQ� JHYUDDJG� KHEEHU� HU� ��� QLHW
JHUHDJHHUG�� +LHUGRRU� NXQQHQ� QLHXZERXZSODQQHQ� RQWEUHNHQ�� 'LW� JHOGW� RRN� YRRU� GH
NOHLQH� ERXZSODQQHQ� PHW� PLQGHU� GDQ� ��� ZRQLQJHQ� GLH� QLHW� LQ� GH� 1LHXZH� .DDUW� ]LMQ
RSJHQRPHQ�

� KHW� IHLW� GDW�1LHXZH�.DDUW� HHQ�PRPHQWRSQDPH� LQ� EHJLQ� ����� LV��'H� NRPHQGH� ��� MDDU
]XOOHQ�HU�]HNHU�QLHXZH�SODQQHQ�RQWVWDDQ�YRRU�KHW�ERXZHQ�YDQ�ZRQLQJHQ��'H�DDQWDOOHQ
ZRQLQJHQ� GLH� ELQQHQ� GLH� SODQQHQ� JHSURMHFWHHUG� ]XOOHQ� ZRUGHQ�� ]LMQ� LQ� GH]H� VWXGLH
XLWHUDDUG�QLHW�PHHJHWHOG�

� RQGXLGHOLMNKHLG�RI�KHW�RSSHUYODN�LQ�GH�EXXUW�YDQ�HHQ�KRRJVSDQQLQJVOLMQ�LQGHUGDDG�YRRU
ZRQHQ�EHVWHPG�LV�

� KHW�VFKDWWHQ�YDQ�GH�RQWEUHNHQGH�ZRQLQJDDQWDOOHQ�RS�EDVLV�YDQ�GH����SHUFHQWLHOZDDUGH
YRRU�GH�ZRQLQJGLFKWKHLG�

� KHW�IHLW�GDW�GH�DIVWDQG�YDQ�GH����� 7 FRQWRXU�WRW�GH�KDUWOLMQ�QLHW�LV�JHEDVHHUG�RS�JHJHYHQV
YRRU GH�LQGLYLGXHOH�OLMQHQ�PDDU�RS�GH����SHUFHQWLHO�ZDDUGHQ�YRRU�DOOH�OLMQHQ�ELQQHQ�HHQ
VSDQQLQJVQLYHDX�

� GXEEHOWHOOLQJ� YDQ� RSSHUYODNWHV� RI� GRRU� VRPPDWLH� RYHU� GH� YHUVFKLOOHQGH
VSDQQLQJVQLYHDXV�

� RQGXLGHOLMNKHLG� RYHU� KRHYHHO� YDQ� GH� JHSURMHFWHHUGH�ZRQLQJHQ� RS� HHQ� EHSDDOG� WLMGVWLS
JHUHDOLVHHUG�]LMQ�HQ�RYHU�KHW�SUHFLH]H�DDQWDO�ZRQLQJHQ�ELQQHQ�GH�VWURRN�YDQ��[���P�

9HUUHZHJ� GH� JURRWVWH� RQ]HNHUKHLG� RQWVWDDW� HFKWHU� RPGDW� GH� EHUHNHQLQJHQ� YRRU� GH
ZRQLQJDDQWDOOHQ� ]LMQ� JHEDVHHUG� RS� HHQ� XQLIRUPH� �JHPLGGHOGH�� ZRQLQJGLFKWKHLG� SHU
ERXZSODQ��'LIIHUHQWLDWLH�YDQ�GLW�JHWDO�LV�QLHW�PRJHOLMN�RPGDW�YRRU�GH�PHHVWH�ERXZSODQQHQ�LQ
GH 1LHXZH�.DDUW�GH�SUHFLH]H�YHUNDYHOLQJ�QRJ�QLHW�EHNHQG�LV��(FKWHU��ELQQHQ�HHQ�ERXZSODQ�]DO
GH ZRQLQJGLFKWKHLG�EHZXVW�VWHUN�YDULsUHQ��+HW�QLHW�NXQQHQ�YHUUHNHQHQ�YDQ�GH�DFWXHOH�ORNDOH
ZRQLQJGLFKWKHLG�LQ�GH�EXXUW�YDQ�GH�KRRJVSDQQLQJVOLMQ�NDQ�]RZHO�WRW�RQGHU��DOV�RYHUVFKDWWLQJ
YDQ�KHW�DDQWDO�ZRQLQJHQ�OHLGHQ��$OV�HU�LQ�HHQ�ERXZSODQ�JHVWDSHOGH�ERXZ�QHW�EXLWHQ�GH�VWURRN
YDQ��[���P��PDDU�ELQQHQ�GH����� 7 FRQWRXU��LV�JHSURMHFWHHUG��NDQ�KHW�DDQWDO�ZRQLQJHQ�LQ�GH
EXXUW YDQ�GH�KRRJVSDQQLQJVOLMQ�KRJHU�]LMQ�GDQ�RS�JURQG�YDQ�GH�JHPLGGHOGH�ZRQLQJGLFKWKHLG
YRRU GDW�SODQ�LV�WH�YHUZDFKWHQ��=LMQ�HU�YULMVWDDQGH�ZRQLQJHQ�RS�UXLPH�NDYHOV�ELQQHQ�GH����� 7
FRQWRXU�JHSODQG�GDQ�]DO�KHW�DDQWDO�EHWURNNHQ�ZRQLQJHQ�LQ�ZHUNHOLMNKHLG�ODJHU�XLWYDOOHQ�
'H JURRWWH� YDQ� GH� RQ]HNHUKHLG� GLH� DO� GH]H� LQYORHGHQ� WH]DPHQ� LQ� GH� JHSURMHFWHHUGH
ZRQLQJDDQWDOOHQ� LQWURGXFHUHQ� LV�PRHLOLMN� WH� NZDQWLILFHUHQ�� =RZHO� HHQ� RYHUVFKDWWLQJ� DOV� HHQ
RQGHUVFKDWWLQJ�YDQ�GH�ZRQLQJDDQWDOOHQ�LV�PRJHOLMN��2S�ODQGHOLMN�QLYHDX�]DO�HHQ�DDQWDO�YDQ�GH
RQ]HNHUKHGHQ�XLWPLGGHOHQ�HQ�OHYHUW�GH�LQ�GLW�UDSSRUW�JHKDQWHHUGH�PHWKRGH�GH�RS�GLW�PRPHQW
EHVW� PRJHOLMNH� VFKDWWLQJHQ� YDQ� GH� JHSURMHFWHHUGH� DDQWDOOHQ� ZRQLQJHQ� LQ� GH� QDELMKHLG� YDQ
KRRJVSDQQLQJVOLMQHQ�� 2S� KHW� QLYHDX� YDQ� GH� LQGLYLGXHOH� ERXZSODQQHQ� NXQQHQ�� YRRUDO� GRRU
YHUNDYHOLQJ�HQ�ZRQLQJW\SHQ��JURWH�DIZLMNLQJHQ�RSWUHGHQ�
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� &RQFOXVLHV
5,90�KHHIW�LQ�NDDUW�JHEUDFKW�ZHONH�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ�HU�GRRU�RI�GLFKW�ODQJV
GH PRPHQWHHO�EHVWDDQGH�1HGHUODQGVH�ZRQLQJERXZSODQQHQ�YRRU� GH� NRPHQGH� ��� MDDU� ORSHQ�
9HUGHU� LV� JHVFKDW� KRHYHHO� ZRQLQJHQ� HU� LQ� GLH� SHULRGH� ELQQHQ� GH]H� SODQQHQ� ELM� HHQ
KRRJVSDQQLQJVOLMQ�]LMQ�JHSURMHFWHHUG�
� ,Q� WRWDDO� ]LMQ� HU� ����� QLHXZERXZSODQQHQ�ZDDULQ� RQJHYHHU� �������� QLHXZH�ZRQLQJHQ

ZRUGHQ� JHUHDOLVHHUG�� 9DQ� GH]H� SODQQHQ� ]LMQ� HU� ���� ZDDU� HHQ� ERYHQJURQGVH
KRRJVSDQQLQJVOLMQ� GRRU� RI� ELQQHQ� ����P� ODQJV� ORRSW�� +LHUYDQ� ZRUGHQ� HU� ��� IHLWHOLMN
GRRUVQHGHQ�GRRU�HHQ�KRRJVSDQQLQJVOLMQ��RYHU�HHQ�WRWDOH�OHQJWH�YDQ����NP�

� 9DQ�GH�SODQQHQ�YRRU�QLHXZERXZ�EHYLQGW�]LFK�RQJHYHHU������KHFWDUH������YDQ�GH�WRWDOH
RSSHUYODNWH� YDQ� DOOH� QLHXZERXZSODQQHQ� �� ELQQHQ� HHQ� DIVWDQG� YDQ� ���� P� YDQ� HHQ
KRRJVSDQQLQJVOLMQ��'H�NRPHQGH����MDDU�]LMQ�HU�LQ�GLW�JHELHG�RQJHYHHU��������ZRQLQJHQ
JHSURMHFWHHUG�� DDQQHPHQGH� GDW� HHQ� VWURRN� YDQ� �[���P� QLHW� ZRUGW� EHERXZG�� ,Q� ����
VWRQGHQ�HU��������ZRQLQJHQ�ELQQHQ�HHQ�DIVWDQG�YDQ�����P�YDQ�HHQ�KRRJVSDQQLQJVOLMQ�
5HDOLVDWLH�YDQ�GH�QLHXZERXZSODQQHQ�YHUJURRW�GLW�DDQWDO�GH�NRPHQGH����MDDU�PHW�UXLP
����� *HUHODWHHUG� DDQ� KHW� WRWDDO� DDQWDO� ZRQLQJHQ� LQ� 1HGHUODQG� QHHPW� KHW� SHUFHQWDJH
ZRQLQJHQ� ELQQHQ� HHQ� DIVWDQG� YDQ� ����P� YDQ� KHW� KRRJVSDQQLQJVQHW� KLHUGRRU� WRH� YDQ
������LQ�������QDDU�������RYHU����MDDU�

� 'H� RSSHUYODNWH� YDQ� KHW� JHELHG� LQ� GH� QLHXZERXZSODQQHQ� ZDDU� GH� PDJQHWLVFKH
YHOGVWHUNWH�KRJHU� LV� GDQ����� 7 EHGUDDJW�����KHFWDUH�� �����YDQ� GH� WRWDOH� RSSHUYODNWH
YDQ DOOH� QLHXZERXZSODQQHQ�� 'H� NRPHQGH� ��� MDDU� ]LMQ� ELQQHQ� GH� ���� 7 FRQWRXU
RQJHYHHU��������ZRQLQJHQ�JHSURMHFWHHUG��RQGHU�GH�YHURQGHUVWHOOLQJ�GDW�HHQ�VWURRN�YDQ
�[���P�QLHW�ZRUGW�EHERXZG��,Q������EHYRQGHQ�]LFK��������ZRQLQJHQ�ELQQHQ�GH����� 7
FRQWRXU��5HODWLHI�JH]LHQ�QHHPW�KHW�DDQWDO�ZRQLQJHQ�ELQQHQ�GH]H�FRQWRXU�GH�NRPHQGH���
MDDU� WRH� YDQ� ������ QDDU� ������� 'H]H� H[WUD� ZRQLQJHQ� UHVXOWHUHQ� LQ� HHQ� HYHQUHGLJH
WRHQDPH� YDQ� KHW� DDQWDO� EORRWJHVWHOGH� PHQVHQ�� 2PGDW� KHW� DDQWDO� NLQGHUHQ� LQ
QLHXZERXZZLMNHQ�YDDN�UHODWLHI�KRRJ�LV��NDQ�KHW�DDQWDO�NLQGHUHQ�GDW�EORRWJHVWHOG�ZRUGW
DDQ�YHOGVWHUNWHV�ERYHQ����� 7 PHHU�GDQ�HYHQUHGLJ�WRHQHPHQ�

� 0RPHQWHHO�LV�KHW�QLHW�PRJHOLMN�RP��RS�EDVLV�YDQ�GH�JHJHYHQV�LQ�GH�1LHXZH�.DDUW�RYHU
SODQVWDWXV� HQ� VWDUW� YDQ� GH� XLWYRHULQJ�� HHQ� EHWURXZEDUH� XLWVSUDDN� WH� GRHQ� RYHU� KRH
GHILQLWLHI�HHQ�ERXZSODQ�DO� LV� LQJHYXOG��'LW�YHUJW�QDGHU�RQGHU]RHN��'H�PHHVWH�SODQQHQ
]LMQ�QRJ�QLHW�LQ�GHWDLO�XLWJHZHUNW�HQ�KHW�JHGHHOWH�YDQ�HHQ�SODQ�ELQQHQ�GH����� 7 FRQWRXU
LV PHHVWDO�NOHLQ��'DDURP�]DO�KHW�QDDU�YHUZDFKWLQJ�PRJHOLMN�]LMQ���DOV�PHQ�ELM�GH�YHUGHUH
XLWZHUNLQJ�YDQ�GH�EHWUHIIHQGH�ERXZSODQQHQ�UHNHQLQJ�KRXGW�PHW�GH�DDQZH]LJKHLG�YDQ�GH
KRRJVSDQQLQJVOLMQ�HQ��±�RP�HHQ�HYHQWXHOH�WRHQDPH�LQ�EORRWVWHOOLQJ�WH�YRRUNRPHQ�

� 2Q]HNHUKHLG�LQ�KHW�DDQWDO�JHSURMHFWHHUGH�ZRQLQJHQ�RQWVWDDW�GRRU�RQYROOHGLJKHLG�YDQ�GH
JHJHYHQV�RYHU�GH�ZRQLQJERXZSODQQHQ�HQ�RPGDW�QRJ�QLHW�EHNHQG�LV�ZHON�W\SH�ZRQLQJHQ
RS ZHONH�SOHN�ELQQHQ�KHW�ERXZSODQ�JHUHDOLVHHUG�]XOOHQ�ZRUGHQ��9RRUDO�GLW�ODDWVWH�DVSHFW
NDQ OHLGHQ� WRW� HHQ� PRHLOLMN� WH� NZDQWLILFHUHQ� RYHU�� RI� RQGHUVFKDWWLQJ� YDQ� KHW� DDQWDO
JHSURMHFWHHUGH�ZRQLQJHQ�ELQQHQ�GH����� 7 FRQWRXU�
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5HIHUHQWLHV
� :HUWKHLPHU�1�DQG�/HHSHU�(��(OHFWULFDO�ZLULQJ�FRQILJXUDWLRQV�DQG�FKLOGKRRG�FDQFHU��$P��-�(SLGHPLRO����������������������� ,$5&�0RQRJUDSKV�RQ�WKH�(YDOXDWLRQ�RI�&DUFLQRJHQLF�5LVNV�WR�+XPDQV�6WDWLF�DQG�([WUHPHO\/RZ�)UHTXHQF\�(OHFWULF�DQG�0DJQHWLF�)LHOGV�9RO������-XQH������� &RPPLVVLH�(/)�HOHNWURPDJQHWLVFKH�YHOGHQ��%ORRWVWHOOLQJ�DDQ�HOHNWURPDJQHWLVFKH�YHOGHQ���+]������0+]���'HQ�+DDJ��*H]RQGKHLGVUDDG���������������� 9DQ�GHU�3ODV�0��+RXWKXLMV�'-0��'XVVHOGRUS�$��3HQQGHUV�50-�HQ�3UXSSHUV�0-0��0DJQHWLVFKHYHOGHQ�YDQ�KRRJVSDQQLQJVOLMQHQ�HQ�OHXNHPLH�ELM�NLQGHUHQ��5,90�UDSSRUW������������5,90�%LOWKRYHQ�������� 103���1DWLRQDDO�0LOLHXEHOHLGVSODQ����(HQ�ZHUHOG�HQ�HHQ�ZLO��ZHUNHQ�DDQ�GXXU]DDPKHLG�0LQLVWHULH�YDQ�9520��KRRIGVWXN�������'HQ�+DDJ��VHSWHPEHU������� .HOINHQV�*��9DQ�:ROYHQ�-��3HQQGHUV�5��6WXXUPDQ�&��9DQ�$HUQVEHUJHQ�/��'HOILQL�*�DQG3UXSSHUV�0��&RVWV�DQG�EHQHILWV�RI�WKH�UHGXFWLRQ�RI�PDJQHWLF�ILHOGV�GXH�WR�RYHUKHDG�SRZHU�OLQHV�0RQGHOLQJ�GRRU�*HUW�.HOINHQV�JHSUHVHQWHHUG�WLMGHQV��QG�:RUNVKRS�RQ�%LRORJLFDO�(IIHFWV�RI(0)¶V���������RNWREHU�������5KRGRV��*ULHNHQODQG�� 0LQLVWHULH�9520��9LHUGH�QRWD�UXLPWHOLMNH�RUGHQLQJ��9LQR���������9LHUGH�QRWD�UXLPWHOLMNHRUGHQLQJ�H[WUD��9LQH[��������HQ�GH�$FWXDOLVHULQJ�9LHUGH�QRWD�UXLPWHOLMNH�RUGHQLQJ�H[WUD�9LQDF��������� %ULHI�PLQLVWHU�-�3��3URQN�DDQ�KHW�&ROOHJH�YDQ�EXUJHPHHVWHU�HQ�ZHWKRXGHUV�YDQ�GH�JHPHHQWH8WUHFKW��JHGDWHHUG����QRYHPEHU�������NHQPHUN�6$6������������� 6WLFKWLQJ�'H�1LHXZH�.DDUW�YDQ�1HGHUODQG��1,529��3RVWEXV�������������*9�'HQ�+DDJ�ZZZ�QLHXZHNDDUW�QO� 'LJLWDOH�YHUVLH��������� .HOINHQV�*��3HQQGHUV�50-�DQG�3UXSSHUV�0-0��:RQLQJHQ�ELM�ERYHQJURQGVHKRRJVSDQQLQJVOLMQHQ�LQ�1HGHUODQG��5,90�UDSSRUW������������5,90��%LOWKRYHQ��������� 6DPHQYDWWLQJ�QXOPHWLQJ�GLJLWDOH�UXLPWHOLMNH�SODQQHQ��9520�LQIRUPDWLHEODG�SXEOLFDWLHQXPPHU��������MXOL�������� &LUFXODLUH�LQ]DNH�H[WUHHP�ODDJIUHTXHQWH�HOHNWULVFKH�HQ�PDJQHWLVFKH�YHOGHQ��(/)�YHOGHQ��'HQ�+DDJ��0LQLVWHULH�YDQ�9520��SXEOLFDWLH�QU�������K���������MDQXDUL�������� 6WXXUPDQ�&6�HQ�9DQ�:ROYHQ�-)��.RVWHQDQDO\VH�YDQ�GH�WHFKQLVFKH�PDDWUHJHOHQ�WHU�EHSHUNLQJPDJQHWLVFKH�YHOGHQ�QDELM�ERYHQJURQGVH�KRRJVSDQQLQJVOLMQHQ��YRRURQGHU]RHN���'HHO���VDPHQYDWWLQJ��.(0$�7	'�FRQVXOWLQJ�UDSSRUW�QU�����������7'&���������$��RNWREHU�������� $QGULHVVHQ� +�� +RRJVSDQQLQJVOLMQHQ� /HLGVFKH� 5LMQ� GLW� QDMDDU� RQGHUJURQGV�� ,Q�� 8WUHFKWV1LHXZVEODG�����MXOL�������� 0LOLHXFRPSHQGLXP�����GHFHPEHU�������5,90	&%6��,QWHUQHWYHUVLH�KWWS���ZZZ�ULYP�QO�PLOLHXFRPSHQGLXP�&B0LOLHXNZDOLWHLW�&�B/HHIRPJHYLQJ�&�B�B6WUDOLQJ�LQGLFDWRU�&�B�B���KWP�

http://www.rivm.nl/milieucompendium/C_Milieukwaliteit/C7_Leefomgeving/C7_4_Straling/indicator/C7_4_10.htm
http://www.rivm.nl/milieucompendium/C_Milieukwaliteit/C7_Leefomgeving/C7_4_Straling/indicator/C7_4_10.htm
http://www.rivm.nl/milieucompendium/C_Milieukwaliteit/C7_Leefomgeving/C7_4_Straling/indicator/C7_4_10.htm
http://www.rivm.nl/milieucompendium/C_Milieukwaliteit/C7_Leefomgeving/C7_4_Straling/indicator/C7_4_10.htm
http://www.nieuwekaart.nl/
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�� +RRIG�YDQ�KHW�/DERUDWRULXP�YRRU�6WUDOLQJVRQGHU]RHN
�� +RRIG�YDQ�GH�/62�DIGHOLQJ�5LVLFRDQDO\VHV�HQ�0RGHORQGHU]RHN
����� $XWHXUV
�� 6%&�&RPPXQLFDWLH
�� %XUHDX�5DSSRUWHQUHJLVWUDWLH
�� %LEOLRWKHHN�5,90
�� %LEOLRWKHHN�/62
����� %XUHDX�5DSSRUWHQEHKHHU
����� 5HVHUYH�H[HPSODUHQ�/62
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