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,Q� RSGUDFKW� YDQ� :LWWHYHHQ�%RV KHHIW� ,''6� $UFKHRORJLH LQ� MXQL ���� HHQ� DUFKHRORJLVFK
EXUHDXRQGHU]RHN�HQ�HHQ� LQYHQWDULVHUHQG�YHOGRQGHU]RHN� �,92�� YHUNHQQHQGH� IDVH��XLWJHYRHUG� LQ KHW�
SODQJHELHG 1RRLW�*HGDFKW � LQ�0XLGHQ��JHPHHQWH�*RRLVH�0HUHQ��'H�DDQOHLGLQJ�YDQ�KHW�RQGHU]RHN�LV�
GH�JHSODQGH�YHUNRRS�HQ�KHURQWZLNNHOLQJ��'H�GRHOVWHOOLQJ�YDQ�KHW�EXUHDXRQGHU]RHN�LV�KHW�RSVWHOOHQ�YDQ�
HHQ�JHVSHFLILFHHUGH�DUFKHRORJLVFKH� YHUZDFKWLQJ�YRRU�KHW�SODQJHELHG��'LW� JHEHXUW� DDQ�GH�KDQG� YDQ�
EHVWDDQGH�EURQQHQ�RYHU�EHNHQGH�HQ�YHUZDFKWH�DUFKHRORJLVFKH�ZDDUGHQ�ELQQHQ�KHW�SODQJHELHG��+HW�
GRHO�YDQ�KHW�LQYHQWDULVHUHQG�YHOGRQGHU]RHN�LV�KHW�WRHWVHQ�HQ�]R�QRGLJ�DDQYXOOHQ�YDQ�GH�JHVSHFLILFHHUGH�
YHUZDFKWLQJ� 'DDUQDDVW� ZRUGW� LQ]LFKW� YHUNUHJHQ� LQ� GH� YRUPHHQKHGHQ� YDQ� KHW� ODQGVFKDS� LQ� KHW�
SODQJHELHG��YRRU�]RYHU�GH]H�YRUPHHQKHGHQ�YDQ�LQYORHG�NXQQHQ�]LMQ�JHZHHVW�RS�GH�EUXLNEDDUKHLG�YDQ�
GH�ORFDWLH�GRRU�GH�PHQV�LQ�KHW�YHUOHGHQ�

8LW�KHW�EXUHDXRQGHU]RHN�EOLMNW�GDW�GH�RQGHUJURQG YDQ�KHW�SODQJHELHG�ZDDUVFKLMQOLMN�EHVWDDW�XLW�GHN]DQG�
PHW�GDDUERYHQ�YHHQ��GDDUERYHQ�DI]HWWLQJHQ�YDQ�GH�9HFKW�HQ�DDQ�KHW�PDDLYHOG�PRJHOLMN�HHQ�GXQQH�
NOHLODDJ�GLH�LV�DIJH]HW�YDQXLW�GH�=XLGHU]HH��

,Q�KHW�GHN]DQG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�DDQZH]LJ�]LMQ�YDQDI�KHW�/DDW�3DOHROLWKLFXP��9DQZHJH�GH�
GLHSWH�YDQ�GLW�QLYHDX�ZRUGW�KHW�QLHW�YDDN�DUFKHRORJLVFK�RQGHU]RFKW��+HW�LV�HFKWHU�QLHW�RQPRJHOLMN�GDW�GLW�
QLYHDX� ELM� GH� JHSODQGH� ZHUN]DDPKHGHQ� WHQ� EHKRHYH� YDQ� GH� PRJHOLMNH� SDUNHHUNHOGHU� JHUDDNW� ]DO�
ZRUGHQ��'LW�QLYHDX�HQ�HYHQWXHHO�GDDULQ�YRRUNRPHQGH�DUFKHRORJLVFKH�UHVWHQ�]RXGHQ�GRRU�GH�DIGHNNLQJ�
PHW�ODWHUH�VHGLPHQWHQ�JRHG�EHZDDUG�NXQQHQ�]LMQ�JHEOHYHQ��

9RRU�KHW�YHHQ�RS�KHW�GHN]DQG�JHOGW�HHQ�ODJH�DUFKHRORJLVFKH�YHUZDFKWLQJ��'H�NDQV�LV�]HHU�JURRW�GDW�GH�
WRS�YDQ�KHW�YHHQ�QLHW�PHHU�LQWDFW�LV�GRRU�HURVLH�YDQ�GH�9HFKW��

'H� VWURRPJRUGHO� YDQ� GH� 9HFKW� NDQ� HHQ� JXQVWLJH� EHZRQLQJVORFDWLH� JHYRUPG� KHEEHQ�� 8LW� KHW�
EXUHDXRQGHU]RHN�EOLMNW�GDW�KHW�SDNNHW�9HFKW�DI]HWWLQJHQ�WRW���P�GLN�NDQ�]LMQ��'RRU�GH�YHUVFKXLYLQJHQ�
YDQ�GH�9HFKWJHXO�NDQ�KHW�SDNNHW�EHVWDDQ�XLW�HHQ�RSHHQVWDSHOLQJ�YDQ�RHYHU���JHXO� HQ�NRPDI]HWWLQJHQ��
+LHULQ�NXQQHQ�RS�GLYHUVH�QLYHDXV�DUFKHRORJLVFKH�UHVWHQ�YRRUNRPHQ�GLH�GDWHUHQ�XLW�GH�5RPHLQVH�WLMG�RI�
XLW� GH�0LGGHOHHXZHQ��8LW� KLVWRULVFKH�JHJHYHQV� LV� EHNHQG�GDW�0XLGHQ� LQ� GH]H� WLMG� DO� EHZRRQG�ZDV��
KRHZHO�KHW�WRHQPDOLJH�0XLGHQ�QLHW�RS�GH]HOIGH�ORFDWLH�DOV�KHW�KXLGLJH�0XLGHQ�KRHIW�WH�OLJJHQ��'H�NDQV�
EHVWDDW� GDW� GH]H� QLYHDXV� �GHHOV�� JHsURGHHUG� ]LMQ� GRRU� GH� ULYLHUYHUOHJJLQJHQ� RI� GRRU� ODWHUH�
RYHUVWURPLQJHQ�YDQXLW�KHW�$OPHUH�RI�GH�=XLGHU]HH��

5HVWHQ�XLW�GH�1LHXZH�WLMG�ZRUGHQ�LQ�KHW�SODQJHELHG�QLHW�YHUZDFKW��+HW�SODQJHELHG�EHYRQG�]LFK�LQ�KHW�
RQEHERXZGH�ZHLODQG��VFKRRWVYHOG��EXLWHQ�GH�YHVWLQJ�0XLGHQ��GLH�SDV�DDQ�KHW�EHJLQ�YDQ�GH���H�HHXZ�
LV�RSJHKHYHQ��'LW� LV�GH�VLWXDWLH�GLH�RRN� LV�ZHHUJHJHYHQ�RS�KHW�KLVWRULVFK�NDDUWPDWHULDDO��:HO�]LMQ�XLW�
GH]H�SHULRGH�VSRUHQ�YDQ�SHUFHOHULQJ�HQ�YDQ�HHQ�ZHWHULQJ�WH�YHUZDFKWHQ�

2S� EDVLV� YDQ� KHW� ERRURQGHU]RHN� NDQ� KHW� YHUZDFKWLQJVPRGHO� XLW� KHW� EXUHDXRQGHU]RHN� ZRUGHQ�
ELMJHVWHOG�� ,Q�KHW�SODQJHELHG� LV�VSUDNH�YDQ�RSJHEUDFKWH�JURQG��RS�NRPDI]HWWLQJHQ�YDQ�GH�9HFKW�PHW�
GDDULQ� HHQ� RXGH� ERXZYRRU�� RS� EHGGLQJ�NURQNHOZDDUGDI]HWWLQJHQ�� ,Q� GH� GLHSH� RQGHUJURQG� LV� HHQ�
JHXOERGHP�DDQZH]LJ�PHW�GDDURQGHU�GHN]DQG��2S�GH�NURQNHOZDDUG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�YDQ�
YLQGSODDWVHQ�DDQZH]LJ�]LMQ��'HUJHOLMNH�UHVWHQ�]XOOHQ�YRRU�NRPHQ�RQGHU�GH�RXGH�ERXZYRRU�HQ�LQ�RI�RQGHU�
KHW�NRPNOHLGHN��'H�UHVWHQ�NXQQHQ�GDWHUHQ�YDQDI�QD�KHW�DFWLHI�ZRUGHQ�YDQ�GH�9HFKW�LQ�FD������YRRU�&KU���
RIZHO�YDQDI�GH�0LGGHQ� ,-]HUWLMG�� WRW� HQ�PHW�GH�/DWH�0LGGHOHHXZHQ��8LW� GH�1LHXZH� WLMG�ZRUGHQ�JHHQ�
UHVWHQ� YHUZDFKW� RPGDW� KHW� SODQJHELHG� WRHQ� LQ� KHW� VFKRRWVYHOG� YDQ� GH� YHVWLQJ� 0XLGHQ� ODJ� HQ� RS�
KLVWRULVFKH�NDDUWHQ�DOV�RQEHERXZG�VWDDW�ZHHUJHJHYHQ�

2S� EDVLV� YDQ� GH� UHVXOWDWHQ� YDQ� KHW� LQYHQWDULVHUHQG� YHOGRQGHU]RHN� ZRUGW� JHDGYLVHHUG� RP�
YHUYROJRQGHU]RHN�XLW� WH� ODWHQ�YRHUHQ LQGLHQ�GH�JHSODQGH�JUDDIZHUN]DDPKHGHQ�GLHSHU�UHLNHQ�GDQ�GH�
RQGHU]LMGH�YDQ�GH�RXGH�ERXZYRRU��5HNHQLQJ�KRXGHQG�PHW�HHQ�YHLOLJKHLGVPDUJH�YDQ����FP�JDDW�KHW�
RP�JUDDIZHUN]DDPKHGHQ�GLHSHU�GDQ�����P��PY�RI������P�1$3� +HW�YHUYROJRQGHU]RHN�NDQ�KHW�EHVWH�
EHVWDDQ� XLW� HHQ� SURHIVOHXIRQGHU]RHN�� (U� GLHQW� UHNHQLQJ� WH� ZRUGHQ� JHKRXGHQ� PHW� GH� DDQOHJ� YDQ�
PLQLPDDO�ppQ�YODN�GLUHFW�RQGHU�GH�RXGH�ERXZYRRU�
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�� ,QOHLGLQJ

���� 2QGHU]RHNVNDGHU

,Q� RSGUDFKW� YDQ� :LWWHYHHQ�%RV KHHIW� ,''6� $UFKHRORJLH LQ� MXQL ���� HHQ� DUFKHRORJLVFK
EXUHDXRQGHU]RHN�HQ�HHQ� LQYHQWDULVHUHQG�YHOGRQGHU]RHN� �,92�� YHUNHQQHQGH� IDVH��XLWJHYRHUG� LQ KHW�
SODQJHELHG 1RRLW�*HGDFKW � LQ�0XLGHQ��JHPHHQWH�*RRLVH�0HUHQ��'H�DDQOHLGLQJ�YDQ�KHW�RQGHU]RHN�LV�
GH�JHSODQGH�YHUNRRS�HQ�KHURQWZLNNHOLQJ��'H�HLJHQDDU�LV�YRRUQHPHQV�RP�WRW�GH�YHUNRRS�YDQ�GH�ORFDWLH�
YDQ�KHW�YRRUPDOLJ�JHPHHQWHKXLV�LQ�0XLGHQ�RYHU�WH�JDDQ��PHW�DOV�GRHO�GH�SHUFHOHQ�WH�KHURQWZLNNHOHQ�
YRRU�ZRQLQJERXZ�RI�HHQ�FRPELQDWLH�YDQ�ZRQLQJERXZ�PHW�DQGHUH� �RSHQEDUH�FRPPHUFLsOH�� IXQFWLHV��
6ORRS�HQ�QLHXZERXZ�EHKRUHQ�RRN�WRW�GH�PRJHOLMNKHGHQ��9DQZHJH�GH]H�RQWZLNNHOLQJHQ�HQ�KHW�ZLM]LJHQ�
YDQ� GH� EHVWHPPLQJHQ� LV� LQIRUPDWLH� QRGLJ� RYHU� GH� ERGHPNZDOLWHLW�� 'H� GLHSWH� YDQ� GH� WRHNRPVWLJH�
ERGHPYHUVWRULQJ�LV�QRJ�QLHW�EHNHQG��0RJHOLMN�ZRUGW�HU�HHQ�SDUNHHUJDUDJH�JHERXZG�

+HW�SODQJHELHG OLJW�RS�KHW�EHVWHPPLQJVSODQ�6WDG�0XLGHQ����� LQ�HHQ�]RQH�GLH�HHQ�GXEEHOEHVWHPPLQJ
:DDUGH�± $UFKHRORJLVFKH�YHUZDFKWLQJ�KHHIW�JHNUHJHQ��9DQZHJH�GH�GXEEHOEHVWHPPLQJ�PDJ�HU�JHHQ�
JURQGZHUN�ZRUGHQ�YHUULFKW�GDW�GLHSHU�GDQ�����P�±PY�UHLNW�HQ�KHW� WH�EHERXZHQ�RSSHUYODN�PRHW�HHQ�
RSSHUYODN� KHEEHQ� NOHLQHU� GDQ� ���� P��� 'DDUQDDVW� LV� KHW� QLHW� WRHJHVWDDQ� RP� ]RQGHU�
RPJHYLQJVYHUJXQQLQJ�ZHJHQ�RI�SDUNHHUJHOHJHQKHGHQ�DDQ�WH� OHJJHQ��%LM�KHW�RYHUVFKULMGHQ�YDQ�GH]H�
YRRUZDDUGHQ��ZDW�YRRU�KHW�SODQJHELHG�KHW�JHYDO�LV��GLHQW�HHUVW�DUFKHRORJLVFK�YRRURQGHU]RHN�SODDWV�WH�
YLQGHQ�

���� 'RHO� HQ�YUDDJVWHOOLQJHQ�YDQ�KHW�RQGHU]RHN

'H� GRHOVWHOOLQJ� YDQ� KHW� EXUHDXRQGHU]RHN� LV� KHW� RSVWHOOHQ� YDQ� HHQ� JHVSHFLILFHHUGH� DUFKHRORJLVFKH�
YHUZDFKWLQJ�YRRU�KHW�SODQJHELHG��'LW�JHEHXUW�DDQ�GH�KDQG�YDQ�EHVWDDQGH�EURQQHQ�RYHU�EHNHQGH�HQ�
YHUZDFKWH� DUFKHRORJLVFKH� ZDDUGHQ� ELQQHQ� KHW� SODQJHELHG�� +HW� GRHO� YDQ� KHW� LQYHQWDULVHUHQG�
YHOGRQGHU]RHN�LV�KHW�WRHWVHQ�HQ�]R�QRGLJ�DDQYXOOHQ�YDQ�GH�JHVSHFLILFHHUGH�YHUZDFKWLQJ� 'DDUQDDVW�
ZRUGW� LQ]LFKW�YHUNUHJHQ� LQ�GH�YRUPHHQKHGHQ�YDQ�KHW� ODQGVFKDS� LQ�KHW�SODQJHELHG�� YRRU� ]RYHU�GH]H�
YRUPHHQKHGHQ�YDQ�LQYORHG�NXQQHQ�]LMQ�JHZHHVW�RS�GH�EUXLNEDDUKHLG�YDQ�GH�ORFDWLH�GRRU�GH�PHQV�LQ�
KHW�YHUOHGHQ��2S�EDVLV�YDQ�GH�UHVXOWDWHQ�YDQ�KHW�RQGHU]RHN�NXQQHQ�NDQVDUPH�]RQHV�YDQ�KHW�SODQJHELHG�
ZRUGHQ�XLWJHVORWHQ�HQ�NDQVULMNH�]RQHV�ZRUGHQ�JHVHOHFWHHUG�YRRU�EHKRXG�RI�YRRU�YHUYROJRQGHU]RHN��
2P�GH]H�GRHOVWHOOLQJ�WH�NXQQHQ�UHDOLVHUHQ��ZRUGW�RS�GH�YROJHQGH�YUDJHQ�HHQ�DQWZRRUG�JHJHYHQ�

x :DW�LV�GH�I\VLHN�ODQGVFKDSSHOLMNH�OLJJLQJ�YDQ�GH�ORFDWLH"
x +RH� LV� GH� ERGHPRSERXZ� LQ� KHW� SODQJHELHG� HQ� LQ� ZHONH� PDWH� LV� GH]H� QRJ� DOV� LQWDFW� WH�

EHVFKRXZHQ"
x %HYLQGHQ�]LFK�DUFKHRORJLVFK�UHOHYDQWH�DI]HWWLQJHQ�LQ�KHW�SODQJHELHG"�=R�MD��RS�ZHONH�GLHSWH�

WHQ�RS]LFKWH�YDQ�KHW�PDDLYHOG�HQ�KHW�1$3"
x :DW� LV� GH� VSHFLILHNH� DUFKHRORJLVFKH� YHUZDFKWLQJ� YDQ� KHW� SODQJHELHG� HQ� ZRUGW� GH]H� ELM� KHW�

YHOGRQGHU]RHN�EHYHVWLJG"
x +RHZHO� QLHW� KHW� GRHO� YDQ� HHQ� YHUNHQQHQG� ERRURQGHU]RHN�� NXQQHQ� HU� WRFK� DUFKHRORJLVFKH�

LQGLFDWRUHQ� ZRUGHQ� DDQJHWURIIHQ�� ,QGLHQ� GH]H� ZRUGHQ� DDQJHWURIIHQ�� GDQ� JHOGHQ� WHYHQV� GH�
YROJHQGH�YUDJHQ��ZDW�LV�GH�YHUWLFDOH�HQ�KRUL]RQWDOH�OLJJLQJ�YDQ�GH�DDQJHWURIIHQ�LQGLFDWRUHQ��ZDW�
LV�GH�GDWHULQJ�HQ�ZDW�LV�GH�LQYORHG�YDQ�GH]H�YRQGVWHQ�RS�GH�DUFKHRORJLVFKH�YHUZDFKWLQJ�YDQ�
KHW�SODQJHELHG"

x ,Q� KRHYHUUH� ZRUGHQ� HYHQWXHHO� DDQZH]LJH� DUFKHRORJLVFKH� ZDDUGHQ� EHGUHLJG� GRRU� GH�
YRRUJHQRPHQ�ERGHPYHUVWRUHQGH�ZHUN]DDPKHGHQ"

+HW�DUFKHRORJLVFK�EXUHDXRQGHU]RHN�HQ�KHW�LQYHQWDULVHUHQG�YHOGRQGHU]RHN�]LMQ XLWJHYRHUG�FRQIRUP�GH�
.ZDOLWHLWVQRUP�1HGHUODQGVH�$UFKHRORJLH��.1$���YHUVLH���� �&HQWUDDO�&ROOHJH�YDQ�'HVNXQGLJHQ������
HQ�KHW�GRRU�GH�JHPHHQWH�JRHGJHNHXUGH�3ODQ�YDQ�$DQSDN��3Y$��0RHUPDQ���YDQ�$PHURQJHQ ������

9RRU�GH�LQ�GLW�UDSSRUW�JHEUXLNWH�JHRORJLVFKH HQ�DUFKHRORJLVFKH�WLMGVDDQGXLGLQJHQ�ZRUGW�YHUZH]HQ�QDDU
%LMODJH����$INRUWLQJHQ HQ�HQNHOH�YDNWHUPHQ ZRUGHQ�DFKWHULQ�GLW�UDSSRUW�XLWJHOHJG��]LH�OLMVW�YDQ�DINRUWLQJHQ�
HQ�EHJULSSHQ��
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���� /LJJLQJ�YDQ�KHW�SODQJHELHG

'H�OLJJLQJ�YDQ�KHW��KHU�� LQ� WH�ULFKWHQ�JHELHG��RIZHO�KHW�SODQJHELHG�� LV�ZHHUJHJHYHQ�LQ�%LMODJH����+HW�
SODQJHELHG�OLJW�WHQ�RRVWHQ�YDQ�GH�KLVWRULVFKH�GRUSVNHUQ�YDQ�0XLGHQ�HQ�ZRUGW�EHJUHQVG�GRRU�GH�VWUDWHQ�
1RRLW�*HGDFKW� �1:���'H�'X\I� �12���'H� /DQJH�*DQJK� �=2�� HQ�'H�6SLHULQJ� HQ�'H�/HOLH� �=:���+HW
SODQJHELHG�KHHIW�HHQ�RSSHUYODNWH�YDQ�RQJHYHHU������ P� HQ�HHQ�JHPLGGHOGH�PDDLYHOGKRRJWH�YDQ����
P�1$3��'H�H[DFWH� OLJJLQJ�HQ�FRQWRXUHQ�YDQ�KHW�SODQJHELHG�]LMQ�QDGHU�ZHHUJHJHYHQ� LQ�%LMODJH���HQ�
)LJXXU���

2P� WRW�HHQ�JHVSHFLILFHHUGH�YHUZDFKWLQJ�YRRU�KHW�SODQJHELHG� WH�NRPHQ�� LV�QLHW�DOOHHQ�JHNHNHQ�QDDU�
EHNHQGH�JHJHYHQV�RYHU�KHW�SODQJHELHG�]HOI�PDDU�RRN�QDDU�GH�RPJHYLQJ��9RRU�KHW�WRWDOH�RQGHU]RFKWH�
JHELHG��RIWHZHO�KHW�RQGHU]RHNVJHELHG��LV�DOV�EHJUHQ]LQJ�HHQ�VWUDDO�YDQ�����P�URQGRP KHW�SODQJHELHG�
JHNR]HQ��'H�YHVWLQJ�YDQ�0XLGHQ�LV�GDDUELM�EXLWHQ�EHVFKRXZLQJ�JHKRXGHQ�

)LJXXU� ��� +HW� SODQJHELHG� RS� HHQ� UHFHQWH� OXFKWIRWR� �EURQ�� 3'2.�� 'H� EHERXZLQJ� LQ� KHW� SODQJHELHG�
EHVWDDW�XLW�HHQ�VSRUWKDO��OLFKWJULMV�GDN��HQ�KHW�YRRUPDOLJH�JHPHHQWHKXLV��GRQNHUJULMV�GDN��
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�� %XUHDXRQGHU]RHN

���� :HUNZLM]H

7LMGHQV KHW�EXUHDXRQGHU]RHN�]LMQ�JHJHYHQV�YHU]DPHOG�RYHU�KHW�RQGHU]RHNVJHELHG��(U�LV�JHNHNHQ�QDDU�
EHNHQGH� DUFKHRORJLVFKH� HQ� RQGHUJURQGVH� ERXZKLVWRULVFKH� ZDDUGHQ�� XLWJHYRHUGH� DUFKHRORJLVFKH�
RQGHU]RHNHQ�� GH� I\VLHNH� NHQPHUNHQ� YDQ� KHW� RXGH� HQ� KXLGLJH� ODQGVFKDS� HQ� QDDU� LQIRUPDWLH� RYHU�
ERGHPYHUVWRULQJHQ��(U�LV�JHEUXLN�JHPDDNW�YDQ GH�YHUZDFKWLQJVNDDUW�YDQ�GH�JHPHHQWH�*RRLVH�0HUHQ
HQ�YDQ�KHW�$UFKHRORJLVFK�,QIRUPDWLH�6\VWHHP��$UFKLV���YDQ�GH�5LMNVGLHQVW�YRRU�KHW�&XOWXUHHO�(UIJRHG
�5&(��� $DQYXOOHQGH� KLVWRULVFKH� LQIRUPDWLH� LV� YHUNUHJHQ� XLW� EHVFKLNEDDU� KLVWRULVFK� NDDUWPDWHULDDO��
ZDDURQGHU�KHW�0LQXXWSODQ�YDQ�EHJLQ���H HHXZ��EHHOGEDQN�FXOWXUHHOHUIJRHG�QO��HQ�HQNHOH�KLVWRULVFKH�
WRSRJUDILVFKH�NDDUWHQ��ZZZ�WRSRWLMGUHLV�QO��

2P�LQ]LFKW�WH�NULMJHQ�LQ�GH�RSERXZ�HQ�RQWZLNNHOLQJ�YDQ�KHW�ODQGVFKDS�LV�RQGHU�DQGHUH�JHEUXLN�JHPDDNW�
YDQ� GH� ERGHPNDDUW� HQ� JHRPRUIRORJLVFKH� NDDUW� YDQ� 1HGHUODQG� �$OWHUUD� ���������� YLD� $UFKLV���� GH�
VWURRPUXJJHQNDDUW� YDQ� KHW� 1HGHUODQGV� ULYLHUHQJHELHG� �&RKHQ� HW� DO� ������ HQ� SDOHRJHRJUDILVFKH�
NDDUWHQ�YDQ� KHW�JHELHG� �.RRSPDQ�&UX\VKHHU��������'DDUQDDVW� LV�JHEUXLN�JHPDDNW� YDQ�KHW�$FWXHHO�
+RRJWHEHVWDQG�YDQ�1HGHUODQG��$+1���ZZZ�DKQ�QO���

9RRU� LQIRUPDWLH� RPWUHQW� ERGHPVDQHULQJHQ� HQ� RQWJURQGLQJHQYHUJXQQLQJHQ� LV� KHW� %RGHPORNHW
�ZZZ�ERGHPORNHW�QO�� JHUDDGSOHHJG�� 2P� GH� OLJJLQJ� YDQ� NDEHOV� HQ� OHLGLQJHQ� LQ� KHW� SODQJHELHG� WH�
EHSDOHQ�� LV� HHQ� ./,&�PHOGLQJ� JHGDDQ�� 9RRU� LQIRUPDWLH� RYHU� GH� KXLGLJH� EHERXZLQJ� ]LMQ� GH�
ERXZWHNHQLQJHQ�XLW�KHW�ERXZDUFKLHI�RSJHYUDDJG ELM�GH�JHPHHQWH�*RRLVH�0HUHQ��'H]H�JHJHYHQV�]LMQ�
DDQJHYXOG�PHW�LQIRUPDWLH�XLW�RQGHU]RHNVUDSSRUWHQ�HQ�DFKWHUJURQGOLWHUDWXXU��]LH�OLWHUDWXXUOLMVW��

���� *HRORJLH��JHRPRUIRORJLH�HQ�ERGHP

������ 2QWVWDDQVJHVFKLHGHQLV�ODQGVFKDS
+HW�SODQJHELHG�OLJW�LQ�KHW�8WUHFKWV�*HOGHUV�]DQGJHELHG��'H�YRUPLQJ�YDQ�GLW�JHELHG�LV�PHW�QDPH�JHEHXUG�
RQGHU�LQYORHG�YDQ�GH�ODDWVWH�WZHH�LMVWLMGHQ��'H�VWXZZDOOHQ�LQ�KHW�*RRL�]LMQ�RQWVWDDQ�GRRU�GH�VWXZLQJ�YDQ�
GH�RQGHUJURQG�RQGHU�KHW�LMV�WLMGHQV�KHW�6DDOLHQ������������������YRRU�&KU����7LMGHQV�GH�ODDWVWH�LMVWLMG�
ZHUG�GRRU�GH�EHSHUNWH�EHJURHLLQJ�RQGHU�LQYORHG�YDQ�GH�ODJH�WHPSHUDWXUHQ�HQ�GH�ZHVWHQZLQG�HHQ�GLNNH�
ODDJ�]DQG��KHW�GHN]DQG��DIJH]HW WHJHQ�HQ�URQGRP�GH�VWXZZDOOHQ��

7LMGHQV�KHW�+RORFHHQ�YHUDQGHUGH�KHW�NOLPDDW�QDDU�ZDUPHU�HQ�YRFKWLJHU��'RRU�GH�VWLMJLQJ�YDQ�]HHVSLHJHO�
NZDP�GH�NXVWOLMQ�VWHHGV�PHHU�RS�GH�KXLGLJH�SRVLWLH�WH�OLJJHQ��1D�KHW�RQWVWDDQ�YDQ�GH�NXVWZDOOHQ�URQG�
�����YRRU�&KU��YRUPGH�]LFK�HUDFKWHU�HHQ�NZHOGHUJHELHG�HQ�EXLWHQ�GH�LQYORHG�YDQ�GH�]HH�PRHUDVVHQ�
HQ�YHHQJHELHGHQ��'LW�YHHQ�RQWZLNNHOGH�]LFK�WRW�DDQ�GH�YHHQRQWJLQQLQJHQ�LQ�GH�/DWH�0LGGHOHHXZHQ��,Q�
GH� 9URHJH� 0LGGHOHHXZHQ� ODJ� HU� HHQ� KRRJYHHQPRHUDV� WXVVHQ� GH� RHYHUZDO� YDQ� GH� 9HFKW�� KHW�
1DDUGHUPHHU�HQ�GH�VWXZDOOHQ�YDQ�0XLGHUEHUJ�HQ�KHW�*RRL��'RRU�GH�RQWJLQQLQJHQ�NORQN�KHW�ODQGVFKDS�
LQ�HQ�GDDOGH�KHW�YHHQ�WRW�RQGHU�KHW�JURQGZDWHUQLYHDX��'RRU�KHW�DDQOHJJHQ�YDQ�DIZDWHULQJVVORWHQ�H�G��
EOHHI� GLW� SURFHV� YDQ� LQNOLQNLQJ� ]LFK� KHUKDOHQ� ZDDUGRRU� KHW� JHELHG� HUJ� NZHWVEDDU� EOHHI� YRRU�
ZDWHURYHUODVW��(U�ZHUGHQ�LQ�GH���H HHXZ�GLMNHQ�DDQJHOHJG��'RRU�GH�XLWEUHLGLQJ�YDQ�KHW�PHHU�$OPHUH�HQ�
GH� VWRUPYORHGHQ GLH� KHW� JHELHG� WHLVWHUGHQ� RQWVWRQG� XLWHLQGHOLMN� GH� =XLGHU]HH� �+DDUWVHQ ������
%HUHQGVHQ��������+LHUGRRU�RQWVWRQGHQ�RRN�JHUHJHOG�GLMNGRRUEUDNHQ�HQ�ZHUG�HU�LQ�KHW�QRRUGHOLMN�GHHO�
YDQ�KHW�*RRL��ZDDULQ�RRN�KHW�SODQJHELHG�JHOHJHQ�LV� HHQ�SDNNHW�]HHNOHL�DIJH]HW �)LJXXU�����

������ *HRPRUIRORJLH�HQ�JHRORJLH
2S�GH� JHRPRUIRORJLVFKH� NDDUW� LV� KHW� SODQJHELHG� QLHW� JHZDDUGHHUG� YDQZHJH�GH� OLJJLQJ� LQ� EHERXZG�
JHELHG��2S�GH�SDOHRJHRJUDILVFKH�NDDUW�YDQ������QD�&KU��LV�WH�]LHQ�GDW�0XLGHQ�RS�HHQ�VWURRPJRUGHO�OLJW��
GLH GDDUQD� EHGHNW� LV� JHUDDNW� PHW� SHULPDULHQH� NOHL �.RRSPDQ�&UX\VKHHU� ����� )LJXXU� ���� 2S� GH�
VWURRPUXJJHQNDDUW��&RKHQ�HW�DO� ������LV�WH�]LHQ�GDW�KHW�DI]HWWLQJHQ�YDQ�8WUHFKWVH�9HFKW�EHWUHIW��GLH�
YDQ������WRW�����%3��FD������YRRU�&KU��WRW������QD�&KU���DFWLHI�ZDV��'H�VWURRPJRUGHO�YDQ�GH�9HFKW�LV�
JHGDWHHUG� YLD� ]RZHO� ��&�GDWHULQJHQ� DOV�PHW� DUFKHRORJLVFKH� UHVWHQ� HQ� KLVWRULVFKH� EURQQHQ��2S� GH�
VWURRPJRUGHO�]LMQ DUFKHRORJLVFKH�UHVWHQ�XLW�GH�5RPHLQVH�WLMG�HQ�0LGGHOHHXZHQ�DDQJHWURIIHQ�HQ�GH�ULYLHU�
ZRUGW� JHQRHPG� LQ� 5RPHLQVH� EURQQHQ�� 'H� HLQGGDWXP� YDQ� GH� ULYLHUDI]HWWLQJHQ� OLJW� JHOLMN� PHW� GH�
DIGDPPLQJ�YDQ�GH�.URPPH�5LMQ� ELM�:LMN�ELM�'XXUVWHGH��9DQDI� WRHQ�ZDV�HU�HHQ�JURWHUH� LQYORHG�YDQ�
RYHUVWURPLQJHQ�YDQXLW�GH�=XLGHU]HH��GLH�LQ�PLQVWHQV�ppQ�PLGGHOHHXZVH�VWRUP�WRW�DDQ�8WUHFKW�KHEEHQ�
JHUHLNW���
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'H�WRS�YDQ�KHW�3OHLVWRFHQH�]DQG�OLJW�LQ�KHW�SODQJHELHG�WXVVHQ����HQ����P�1$3��7RS�3OHLVWRFHQH�]DQG��
$UFKLV����'LW�EOLMNW�RRN�XLW�JHJHYHQV�XLW�',12ORNHW��8LW�HHQ�ERULQJ�QHW�WHQ�QRRUGHQ�YDQ�GH�VQHOZHJ�$��
EOLMNW�GDW�GH�ERYHQJURQG��������P�±PY��EHVWDDW�XLW�DQWURSRJHQH�DI]HWWLQJHQ��'DDURQGHU�EHYLQGW�]LFK�WRW�
����P�±PY�GH�)RUPDWLH�YDQ�(FKWHOG�HQ�WRW�����P�±PY�JHXODI]HWWLQJHQ�YDQ�GH�)RUPDWLH�YDQ�(FKWHOG��'LW�
]LMQ�DI]HWWLQJHQ�YDQ�GH�9HFKW��9DQ�����WRW�����P�±PY�EHVWDDW�GH�RSERXZ�XLW�+ROODQGYHHQ�HQ�GDDURQGHU�
OLJW�GHN]DQG�YDQ�GH�)RUPDWLH�YDQ�%R[WHO�

)LJXXU����/RFDWLH�YDQ�KHW�SODQJHELHG��JURHQH�VWHU��RS�GH�SDOHRJHRJUDILVFKH�NDDUWHQ�YDQ�������ERYHQ��
HQ������QD�&KU���RQGHU���EURQ��.RRSPDQ�&UX\VKHHU�������

������ %RGHP
2S�GH�ERGHPNDDUW�OLJW�KHW�]XLGRRVWHOLMN�GHHO�YDQ�KHW�SODQJHELHG�RS�ZDDUGYHHQJURQGHQ�RS�]DQG��ZDDUELM�
KHW�]DQG�RQGLHSHU�EHJLQW�GDQ�����P�±PY��NDDUWFRGH�N9]���:DDUGYHHQJURQGHQ�]LMQ�YHHQJURQGHQ PHW�
HHQ�GXQ�GHN�]ZDUH��NDONOR]H�]DYHO�RI�NOHL�YDQ�PD[������P�GLN��6RPV�LV�HU�HHQ�GXQQH GRQNHU JHNOHXUGH�
KXPXVULMNH� ERYHQJURQG� DDQZH]LJ�� +HW� QRRUGZHVWHOLMN� GHHO� YDQ� KHW� SODQJHELHG� OLJW� RS�
SROGHUYDDJJURQGHQ LQ�]ZDUH�NOHL��NDDUWFRGH�J0Q��&���3ROGHUYDDJJURQGHQ�]LMQ�]DYHO� HQ�NOHLJURQGHQ�
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ZDDULQ� SHULRGLHNH� KRJH� JURQGZDWHUVWDQGHQ� NXQQHQ� YRRUNRPHQ�� 'H� JURQGZDWHUWUDS� LQ� EHLGH�
RQGHUJURQGHQ�LV�,,,��PHW�HHQ�*HPLGGHOG�+RRJVWH�*URQGZDWHUVWDQG�YDQ������P�±PY�HQ�HHQ�*HPLGGHOG�
/DDJVWH�*URQGZDWHUVWDQG�WXVVHQ�GH�����HQ�����P�±PY�

���� $UFKHRORJLVFKH�HQ�RQGHUJURQGVH�ERXZKLVWRULVFKH�ZDDUGHQ

%LQQHQ�KHW�SODQJHELHG�]LMQ�JHHQ�WHUUHLQHQ�DDQZH]LJ�GLH�RS�GH�$UFKHRORJLVFKH�0RQXPHQWHQNDDUW��$0.��
DOV�ZDDUGHYRO�VWDDQ�DDQJHJHYHQ��2RN�]LMQ�HU�JHHQ�ZDDUQHPLQJHQ�HQ�YRQGVWHQ�JHPHOG�HQ�JHHQ�HHUGHUH�
RQGHU]RHNHQ�XLWJHYRHUG��,Q�KHW�SODQJHELHG�]LMQ�YRRU�]RYHU�EHNHQG�JHHQ�RQGHUJURQGVH�ERXZKLVWRULVFKH�
ZDDUGHQ�DDQZH]LJ��

2S� GH� DUFKHRORJLVFKH� YHUZDFKWLQJVNDDUW� 9HFKWSODVVHQJHELHG� �0ROHQDDU�'H� %RHU� ������ OLJW� KHW�
QRRUGZHVWHOLMN� GHHO� YDQ� KHW� SODQJHELHG� LQ� HHQ� ]RQH� YDQ� RQUHJHOPDWLJH� YHHQRQWJLQQLQJHQ�PHW� HHQ�
RQEHNHQGH�YHUZDFKWLQJ�YRRU�MDJHU�YHU]DPHODDUV��DIJHGHNW�SDOHRODQGVFKDS��HQ�HHQ�KRJH�YHUZDFKWLQJ�
YRRU� ODWH�ODQGERXZHUV��)LJXXU���� +HW�]XLGRRVWHOLMN�GHHO�YDQ�KHW�SODQJHELHG� OLJW� LQ�HHQ�]RQH�PHW�HHQ�
RQEHNHQGH� YHUZDFKWLQJ� YRRU� MDJHU�YHU]DPHODDUV� HQ� HHQ� ODJH� YHUZDFKWLQJ� YRRU� YURHJH� HQ� ODWH�
ODQGERXZHUV�

)LJXXU� ��� /LJJLQJ� YDQ� KHW� SODQJHELHG� RS� HHQ� XLWVQHGH� YDQ� GH� VDPHQJHVWHOGH� DUFKHRORJLVFKH�
YHUZDFKWLQJVNDDUW� 9HFKWSODVVHQJHELHG �QDDU�� 0ROHQDDU�'H� %RHU� ������� 9RRU� XLWOHJ� YDQ� GH�
YHUVFKLOOHQGH�DIJHEHHOGH�]RQHV��]LH�WHNVW�

,Q�GH�RPJHYLQJ�YDQ�KHW�SODQJHELHG�]LMQ�HHQ�DDQWDO RQGHU]RHNHQ�XLWJHYRHUG�RS�YHUJHOLMNEDUH�RQGHUJURQG�
�EXLWHQ�GH�YHVWLQJPXUHQ���%LMODJH�����PDDU�KHW�JDDW�KLHUELM�PHW�QDPH�RP�EXUHDXRQGHU]RHNHQ��$UFKLV�
QUV������������������������������������� ZDDUXLW�JHHQ�GLUHFWH�LQIRUPDWLH�NDQ ZRUGHQ�JHKDDOG�RYHU�
GH� ERGHPRSERXZ� RI� GH� ZHUNHOLMNH� DDQZH]LJKHLG� YDQ� DUFKHRORJLVFKH� UHVWHQ�� &LUFD� ���� P� WHQ�
QRRUGRRVWHQ� YDQ� KHW� SODQJHELHG� ]LMQ� ZHO� WZHH� ERRURQGHU]RHNHQ� XLWJHYRHUG� ZDDUELM� GXLGHOLMN� LV�
JHZRUGHQ� GDW� HU� HHQ� JURWH� YDULDWLH� DDQ� DI]HWWLQJVPLOLHXV� DDQZH]LJ� LV� �$UFKLV� QUV�� ������������
�������������(HQ�GHHO�YDQ�GH�DI]HWWLQJHQ�EHKRUHQ�WRW�GH�EHGGLQJ��JHXODI]HWWLQJHQ�YDQ�GH�8WUHFKWVH�
9HFKW��1D�GH�DFWLHYH�IDVH�YDQ�GH�8WUHFKWVH�9HFKW�LV�HU�LQ�HHQ�UXVWLJ�EUDN�PLOLHX�NOHL�DIJH]HW��ZDDUQD�HU�
YHHQYRUPLQJ�SODDWVYRQG��+LHU�ERYHQRS�LV�HHQ�NOHLGHN�DIJH]HW�GRRU�GH�=XLGHU]HH��ZDDULQ�HHQ�GXQQH�
ERXZYRRU�LV�RQWVWDDQ��7RW�DDQ�GH�/DWH�0LGGHOHHXZHQ��WRHQ�HU�EHGLMNLQJHQ�ZHUGHQ�DDQJHEUDFKW��ZDUHQ�
GH]H�JHELHGHQ�QLHW�EHZRRQEDDU�
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���� +LVWRULVFKH�VLWXDWLH�HQ�PRJHOLMNH�YHUVWRULQJHQ

'H�RXGVWH�VFKULIWHOLMNH�YHUPHOGLQJ�YDQ�0XLGHQ�GDWHHUW�XLW������,Q������NUHHJ�0XLGHQ�VWDGVUHFKWHQ��'RRU�
GH� VWUDWHJLVFKH� OLJJLQJ� ZHUG� 0XLGHQ� YDDN� DDQJHYDOOHQ� HQ� YHUZRHVW� HQ� RRN� ]LMQ� HU� PHHUGHUH�
VWDGVEUDQGHQ�JHZHHVW��,Q������ZHUG�0XLGHQ�HHQ�YHVWLQJVWDG��WHU�YHUGHGLJLQJ�YDQ�$PVWHUGDP��6WHQHQ�
PXUHQ� ]LMQ� HU� QRRLW� JHZHHVW�� HQNHO� HHQ� DDUGHQ� ZDO� RP� GH� YHVWLQJ� KHHQ�� ,Q� ����� ZHUG� GH� YHVWLQJ�
RSJHKHYHQ��ZZZ�KNVP�QO���

'H�RXGVW�EHVFKLNEDUH�NDDUW�YDQ�0XLGHQ� LV�JHWHNHQG�GRRU�-DFRE�YDQ�'HYHQWHU� LQ�FD�������� YRRUGDW�
0XLGHQ� HHQ� YHVWLQJVWDG� ZHUG� �)LJXXU� ���� +HW� SODQJHELHG� OLJW� EXLWHQ� 0XLGHQ�� LQ� HHQ� JHELHG� GDW�
ZDDUVFKLMQOLMN�DOV�ZHLODQG�LQ�JHEUXLN�ZDV��'XLGHOLMN�WH�]LHQ�LV�GDW�HU�LQ�KHW�EXLWHQJHELHG�JHHQ�EHERXZLQJ�
VWRQG�

)LJXXU����0XLGHQ� LQ�FD��������JHWHNHQG�GRRU�-DFRE�YDQ�'HYHQWHU��+HW�SODQJHELHG� LV�ELM�EHQDGHULQJ�
ZHHUJHJHYHQ�PHW�GH�URGH�RYDDO�

'H�HHUVWYROJHQGH�NDDUW�GDWHHUW�XLW� �����HQ� LV�JHWHNHQG�GRRU�%ODHX� �)LJXXU�����2S�GH]H�NDDUW� LV�GH�
YHVWLQJ�ZHHUJHJHYHQ��+HW�JHELHG�WHQ�RRVWHQ�YDQ�GH�YHVWLQJ��ZDDUELQQHQ�RRN�KHW�SODQJHELHG�LV�JHOHJHQ��
LV�DOV�ZHLODQG�LQ�JHEUXLN��'LW]HOIGH�LV�QRJ�KHW�JHYDO�RS�KHW�PLQXXWSODQ�XLW�KHW�EHJLQ�YDQ�GH���H HHXZ��
+HW� SODQJHELHG� ZHUG� WRHQ� GRRUVQHGHQ� GRRU� HHQ� ZHWHULQJ� GLH� RRN� QRJ� ]LFKWEDDU� LV� RS� GH� RXGVWH�
WRSRJUDILVFKH�NDDUW��XLW�������3DV�QD�KHW�RSKHIIHQ�YDQ�GH�YHVWLQJ�LQ������ZHUG�KHW�YRRU�0XLGHQ�PRJHOLMN�
RP� EXLWHQ� GH� YHVWLQJZHUNHQ� WH� JHERXZHQ�� 'H� WRSRJUDILVFKH� NDDUW� XLW� ����� ODDW� ]LHQ� GDW� GH�
RRUVSURQNHOLMNH�ZHWHULQJ� LV� JHGHPSW� HQ� LQ� JHEUXLN� JHQRPHQ�DOV�ZHJ�� RIZHO� GDW� QDDVW� GH� QLHW�PHHU�
]LFKWEDUH� ZHWHULQJ� HHQ� ZHJ� LV� DDQJHOHJG�� 2S� HHQ� WRSRJUDILVFKH� NDDUW� XLW� ����� LV� GH]H� ZHJ� ZHHU�
YHUGZHQHQ�HQ�ZRUGW�EHERXZLQJ�ZHHUJHJHYHQ�LQ�KHW�SODQJHELHG��2S�EDVLV�YDQ�NDGDVWUDOH�JHJHYHQV�
GDWHHUW�GH�KXLGLJH�VSRUWKDO�XLW�������'H�RYHULJ�EHERXZLQJ�GDWHHUW�XLW������
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)LJXXU� ��� 0XLGHQ� LQ� ����� �EURQ�� ZZZ�JHKHXJHQYDQQHGHUODQG�QO��� +HW� SODQJHELHG� LV� JOREDDO�
ZHHUJHJHYHQ�PHW�GH�URGH�RYDDO�

)LJXXU����+HW�SODQJHELHG��URRG�RPOLMQG��RS�WRSRJUDILVFKH�NDDUWHQ XLW������HQ������

���� +XLGLJ�ODQGJHEUXLN

7HQ�WLMGH�YDQ�KHW�YHOGRQGHU]RHN�ZDV�KHW�SODQJHELHG�GHHOV�EHERXZG�PHW�KHW�YRRUPDOLJ JHPHHQWHKXLV�
HQ�HHQ�VSRUWKDO��'H�RQEHERXZGH�GHOHQ�YDQ�KHW�SODQJHELHG�ZDUHQ� LQ�JHEUXLN�DOV�SDUNHHUSODDWVHQ�HQ�
VSHHOWHUUHLQ�

9DQ�GH�VSRUWKDO�]LMQ�LQ�KHW�ERXZDUFKLHI�JHHQ�JHJHYHQV�EHVFKLNEDDU��9DQ�KHW�YRRUPDOLJH�JHPHHQWHKXLV��
GDW�DDQ�GH�VSRUWKDO�LV�DDQJHERXZG��LV�HHQ�ERXZGRVVLHU�EHVFKLNEDDU�XLW�������+LHUXLW�EOLMNW�GDW�RQGHU�
KHW�JHKHOH�JHPHHQWHKXLV�HHQ�NUXLSUXLPWH�DDQZH]LJ�LV��'H�RQGHU]LMGH�YDQ�GH�IXQGHULQJHQ�OLJW�RS������j�
�����P�±PY��
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���� *HVSHFLILFHHUG�YHUZDFKWLQJVPRGHO

8LW�KHW�EXUHDXRQGHU]RHN�EOLMNW�GDW�GH�RQGHUJURQG�YDQ�KHW�SODQJHELHG�ZDDUVFKLMQOLMN�EHVWDDW�XLW�GHN]DQG�
PHW�GDDUERYHQ�YHHQ��GDDUERYHQ�DI]HWWLQJHQ�YDQ�GH�9HFKW�HQ�DDQ�KHW�PDDLYHOG�PRJHOLMN�HHQ�GXQQH�
NOHLODDJ�GLH�LV�DIJH]HW�YDQXLW�GH�=XLGHU]HH��

,Q�KHW�GHN]DQG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�DDQZH]LJ�]LMQ�YDQDI�KHW�/DDW�3DOHROLWKLFXP��9DQZHJH�GH�
GLHSWH�YDQ�GLW�QLYHDX�ZRUGW�KHW�QLHW�YDDN�DUFKHRORJLVFK�RQGHU]RFKW��+HW�LV�HFKWHU�QLHW�RQPRJHOLMN�GDW�GLW�
QLYHDX� ELM� GH� JHSODQGH� ZHUN]DDPKHGHQ� WHQ� EHKRHYH� YDQ� GH� PRJHOLMNH� SDUNHHUNHOGHU� JHUDDNW� ]DO�
ZRUGHQ��'LW�QLYHDX�HQ�HYHQWXHHO�GDDULQ�YRRUNRPHQGH�DUFKHRORJLVFKH�UHVWHQ�]RXGHQ�GRRU�GH�DIGHNNLQJ�
PHW�ODWHUH�VHGLPHQWHQ�JRHG�EHZDDUG�NXQQHQ�]LMQ�JHEOHYHQ��

9RRU�KHW�YHHQ�RS�KHW�GHN]DQG�JHOGW�HHQ�ODJH�DUFKHRORJLVFKH�YHUZDFKWLQJ��'H�NDQV�LV�]HHU�JURRW�GDW�GH�
WRS�YDQ�KHW�YHHQ�QLHW�PHHU�LQWDFW�LV�GRRU�HURVLH�YDQ�GH�9HFKW��

'H� VWURRPJRUGHO� YDQ� GH� 9HFKW� NDQ� HHQ� JXQVWLJH� EHZRQLQJVORFDWLH� JHYRUPG� KHEEHQ�� 8LW� KHW�
EXUHDXRQGHU]RHN�EOLMNW�GDW�KHW�SDNNHW�9HFKW�DI]HWWLQJHQ�WRW���P�GLN�NDQ�]LMQ��'RRU�GH�YHUVFKXLYLQJHQ�
YDQ�GH�9HFKWJHXO�NDQ�KHW�SDNNHW�EHVWDDQ�XLW�HHQ�RSHHQVWDSHOLQJ�YDQ�RHYHU���JHXO� HQ�NRPDI]HWWLQJHQ��
+LHULQ�NXQQHQ�RS�GLYHUVH�QLYHDXV�DUFKHRORJLVFKH�UHVWHQ�YRRUNRPHQ�GLH�GDWHUHQ�XLW�GH�5RPHLQVH�WLMG�RI�
XLW� GH�0LGGHOHHXZHQ��8LW� KLVWRULVFKH�JHJHYHQV� LV� EHNHQG�GDW�0XLGHQ� LQ� GH]H� WLMG� DO� EHZRRQG�ZDV��
KRHZHO�KHW�WRHQPDOLJH�0XLGHQ�QLHW�RS�GH]HOIGH�ORFDWLH�DOV�KHW�KXLGLJH�0XLGHQ�KRHIW�WH�OLJJHQ��'H�NDQV�
EHVWDDW� GDW� GH]H QLYHDXV� �GHHOV�� JHsURGHHUG� ]LMQ� GRRU� GH� ULYLHUYHUOHJJLQJHQ� RI� GRRU� ODWHUH�
RYHUVWURPLQJHQ�YDQXLW�KHW�$OPHUH�RI�GH�=XLGHU]HH��

5HVWHQ�XLW�GH�1LHXZH�WLMG�ZRUGHQ�LQ�KHW�SODQJHELHG�QLHW�YHUZDFKW��+HW�SODQJHELHG�EHYRQG�]LFK�LQ�KHW�
RQEHERXZGH�ZHLODQG��VFKRRWVYHOG��EXLWHQ�GH�YHVWLQJ�0XLGHQ��GLH�SDV�DDQ�KHW�EHJLQ�YDQ�GH���H HHXZ�
LV�RSJHKHYHQ��'LW� LV�GH�VLWXDWLH�GLH�RRN� LV�ZHHUJHJHYHQ�RS�KHW�KLVWRULVFK�NDDUWPDWHULDDO��:HO�]LMQ�XLW�
GH]H�SHULRGH�VSRUHQ�YDQ�SHUFHOHULQJ�HQ�YDQ�HHQ�ZHWHULQJ�WH�YHUZDFKWHQ�

2P�KHW�YHUZDFKWLQJVPRGHO�WH�WRHWVHQ�HQ�ZDDU�QRGLJ�DDQ�WH�YXOOHQ�HQ�RP�WH�FRQWUROHUHQ�LQ�KRHYHUUH�GH�
ERGHPRSERXZ�LQ�KHW�SODQJHELHG�QRJ�LQWDFW�LV��LV�HU�HHQ�,QYHQWDULVHUHQG�9HOGRQGHU]RHN��YHUNHQQHQGH�
IDVH��XLWJHYRHUG�
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�� 9HOGRQGHU]RHN

���� 2QGHU]RHNVK\SRWKHVH�HQ�RQGHU]RHNVRS]HW

+HW�GRHO�YDQ�KHW�,QYHQWDULVHUHQG�9HOGRQGHU]RHN��YHUNHQQHQGH�IDVH��LV�RP�GH�LQ�KHW�EXUHDXRQGHU]RHN
RSJHVWHOGH� JHVSHFLILFHHUGH� DUFKHRORJLVFKH� YHUZDFKWLQJ� WH� WRHWVHQ� HQ� ZDDU� QRGLJ� DDQ� WH� SDVVHQ��
7LMGHQV�KHW�YHOGRQGHU]RHN�ZRUGW�YDVWJHVWHOG�ZDDU�GH�RRUVSURQNHOLMNH�ERGHPRSERXZ�LQWDFW�LV�JHEOHYHQ�
HQ�ZDDU�QLHW��'DDUQDDVW�ZRUGW�LQ]LFKW�YHUNUHJHQ�LQ�GH�YRUPHHQKHGHQ�YDQ�KHW� ODQGVFKDS��YRRU�]RYHU�
GH]H� YDQ� LQYORHG� ]LMQ� RS� GH� ORFDWLHNHX]H� LQ� KHW� YHUOHGHQ�� .DQVDUPH� ]RQHV� ZRUGHQ� XLWJHVORWHQ� HQ�
NDQVULMNH� ]RQHV� ZRUGHQ� JHVHOHFWHHUG� YRRU� GH� YROJHQGH� IDVHQ�� +HW� YHOGRQGHU]RHN� EHVWRQG XLW� HHQ�
ERRURQGHU]RHN� (HQ�YHOGNDUWHULQJ�ZDV�QLHW�PRJHOLMN�RPGDW�KHW�SODQJHELHG�YROOHGLJ�EHERXZG��YHUKDUG�
HQ�EHJURHLG�ZDV�

���� :HUNZLM]H

,Q�KHW�SODQJHELHG�]LMQ�]HYHQ�ERULQJHQ�JH]HW�PHW�HHQ�GLHSWH�YDQ���� WRW�����P�EHQHGHQ�KHW�PDDLYHOG
�ELMODJH���HQ�����'H]H�ERULQJHQ�]LMQ�YHUGHHOG�RYHU�KHW�SODQJHELHG��,Q�GH�ERULQJHQ�LV�WHONHQV�JHSUREHHUG�
RP� WH� ERUHQ� WRW� LQ� GH� GHN]DQGDI]HWWLQJHQ� GLH� RQGHU� HHQ� PRJHOLMN� DDQZH]LJ� YHHQSDNNHW� ]RXGHQ�
YRRUNRPHQ �]LH�EXUHDXRQGHU]RHN�� (U�LV�JHEUXLN�JHPDDNW�YDQ�(GHOPDQERUHQ�PHW�HHQ�GLDPHWHU�YDQ���
RI����FP�PDDU�RRN�YDQ�HHQ�]XLJHUERRU�PHW�HHQ�GLDPHWHU�YDQ���FP�HQ�HHQ�JXWVERRU�PHW�HHQ�GLDPHWHU�
YDQ���FP��%LM�GH�PHHVWH�ERULQJHQ�ZDV�DDQ�KHW�PDDLYHOG�HHQ�GLN�]DQGLJ�RSKRRJSDNNHW�DDQZH]LJ�HQ�
NZDP�RRN�LQ�GH�GLHSHUH�RQGHUJURQG�YHHO�]DQG�YRRU��]LH�YROJHQGH�SDUDJUDDI���'RRU�GH]H�RSERXZ�HQ�GH�
KRJH�JURQGZDWHUVWDQGHQ�WUDG�HU�YHHO�LQORRS�YDQ�]DQG�RS�HQ�NRQ�VOHFKWV�PHW�PRHLWH�ZRUGHQ�JHERRUG��
'H�ERULQJHQ�]LMQ�WHONHQV�JH]HW�WRW�GH�GLHSWH�ZDDURS�QRJ�QDXZNHXULJH�LQIRUPDWLH�RPKRRJ�NRQ�ZRUGHQ�
JHKDDOG��+HW�ERRUJULG�LV�]RGDQLJ�DDQJHSDVW�DDQ�GH�LQULFKWLQJ�YDQ�KHW�WHUUHLQ�GDW�HU�QLHW�JHERRUG�KRHIGH�
WH� ZRUGHQ� LQSDQGLJ� RI� RS� SODDWVHQ� ZDDU� NDEHOV� HQ� OHLGLQJHQ� YRRUNRPHQ�� +HW� YHOGRQGHU]RHN� LV�
XLWJHYRHUG�GRRU�GUV��6��0RHUPDQ��VHQLRU�.1$�SURVSHFWRU�HQ�VHQLRU�.1$�DUFKHRORRJ��HQ�GU��$�:�(��
:LOEHUV��VHQLRU�.1$�SURVSHFWRU�HQ�VHQLRU�.1$�VSHFLDOLVW�I\VLVFKH�JHRJUDILH��

'H�ERULQJHQ�]LMQ�EHVFKUHYHQ�YROJHQV�GH�$UFKHRORJLVFKH�6WDQGDDUG�%RRUEHVFKULMYLQJVPHWKRGH� �$6%��
6,.%�������PHW�EHKXOS�YDQ�HHQ�YHOGFRPSXWHU�HQ�KHW�SURJUDPPD�7HUUD,QGH[�YDQ�,�7��:RUNV��'H�ORFDWLHV�
YDQ�GH�ERULQJHQ��[� HQ�\�ZDDUGHQ��]LMQ�LQJHPHWHQ�YDQXLW�GH�EHERXZLQJ��'H�KRRJWHV�YDQ�GH�ERULQJHQ�
�]�ZDDUGHQ�� ]LMQ� EHSDDOG� DDQ� GH� KDQG� YDQ� KHW� $FWXHHO� +RRJWHEHVWDQG� YDQ� 1HGHUODQG� �$+1���
ZZZ�DKQ�QO���'H�RSJHERRUGH�PRQVWHUV�]LMQ�GRRU�PLGGHO�YDQ�YHUEURNNHOHQ�LQ�KHW�YHOG�RQGHU]RFKW�RS�GH�
DDQZH]LJKHLG�YDQ�DUFKHRORJLVFKH� LQGLFDWRUHQ� ]RDOV�DDUGHZHUN��EDNVWHHQ�� YXXUVWHHQ��KXWWHQOHHP�HQ�
ERW�

���� 5HVXOWDWHQ

������ /LWKRORJLH HQ�JHRORJLH
9RRU�GH�RSGHOLQJ�LQ�VHGLPHQWSDNNHWWHQ�HQ�RP�LQ]LFKW�WH�NULMJHQ�LQ�GH�JHQHVH�YDQ�GH�ERGHPRSERXZ�]LMQ�
PHW�GH�ERULQJHQ�WZHH�VFKHPDWLVFKH�GRRUVQHGHV�JHPDDNW��ppQ�YDQ�ZHVW�QDDU�RRVW�HQ�ppQ�YDQ�QRRUG�
QDDU� ]XLG �)LJXXU� ���� 8LW� GH]H� SURILHOHQ� EOLMNW� GDW� GH� ERGHPRSERXZ� LQ� KHW� SODQJHELHG� NDQ� ZRUGHQ�
RSJHGHHOG� LQ�HHQ�YLHUWDO�SDNNHWWHQ��+HW�RQGHUVWH�SDNNHW� LV�DOOHHQ�DDQJHWURIIHQ� LQ�GH�GLHSVW�UHLNHQGH�
ERULQJ�HQ�EHWUHIW�HHQ�ODDJMH�YDQ����FP�GLN�EHVWDDQGH�XLW�PDWLJ�ILMQ��PDWLJ�VLOWLJ�HQ�NDONORRV�]DQG��'LW�
]DQG�LV�ZDDUVFKLMQOLMN�GHN]DQG�YDQ�KHW�/DDJSDNNHW�YDQ�:LHUGHQ��+HW�EHYLQG�]LFK�RS�HHQ�GLHSWH�YDQ�����
P��PY�RIZHO�RS������P�1$3��'LW�GHN]DQG�LV�JHsURGHHUG�GRRU�HHQ�LQJHVQHGHQ�JHXO��'LW�LV�WH�]LHQ�DDQ�GH�
KXPHX]H� HQ� VFKHOSKRXGHQGH� �]DQGLJH�� NOHLODJHQ� GLUHFW� RS� KHW� GHN]DQG�� 'H]H� ODJHQ� ]LMQ� VDPHQ�
RQJHYHHU����FP�GLN�HQ�EHYDWWHQ�YHHO� UHVWHQ�YDQ� MXYHQLHOH�NRNNHOV��'H� LQJHVQHGHQ�JHXO� LV�EOLMNEDDU�
RQWVWDDQ� ELM� HHQ� RYHUVWURPLQJ� YDQXLW� GH� QRRUGHOLMN� JHOHJHQ� =XLGHU]HH� �QX� ,-VVHOPHHU��� +HW� ]RXWH�
]HHZDWHU�PHW�GH�NRNNHOV�HURGHHUGH�KHW�GHN]DQG�PDDU�QD�GH�RYHUVWURPLQJ�ZHUG�KHW�ZDWHU�ZHHU�VQHO�
]RHW�ZDDUGRRU�GH�MRQJH�NRNNHOV�VWLHUYHQ��'H�NOHLODDJMHV�]LMQ�DIJH]HW�RS�GH�ERGHP�YDQ�GH�JHXO�HQ�UHLNHQ�
WRW�HHQ�GLHSWH�YDQ�����P��PY�RIZHO������P�1$3��

%RYHQ�GH�NOHLODDJMHV�PHW�MXYHQLHOH�NRNNHOV�NRPW�HHQ�SDNNHW�NDONULMN�]DQG�YRRU�ZDDULQ�QRJ�YHUGHU�QDDU�
ERYHQ� WRH�VWHHGV�PHHU� ODDJMHV�NOHL�HQ�VRPV�RRN� ODDJMHV�GHWULWXV�YRRUNRPHQ��'LW� ]DQGSDNNHW� LV�RRN�
DDQJHWURIIHQ� LQ� DOOH� DQGHUH� ERULQJHQ� �ZDDU� QLHW� GRRU� GH]H� ]DQGODJHQ� NRQ� ZRUGHQ� JHERRUG��� ,Q� GH�
PHHVWH�JHYDOOHQ�LV�KHW�]DQG�PDWLJ�ILMQ�HQ�PDWLJ�VLOWLJ��PDDU�HU�NRPHQ�RRN�ODJHQ�YRRU�GLH�]HHU�JURI�]LMQ�
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RI� MXLVW� VWHUN� VLOWLJ�� %LM� ERULQJ� �� ]LMQ� LQ� HHQ� YDQ� GLH� ]DQGODDJMHV� GH� UHVWHQ� ZDDUJHQRPHQ� YDQ� HHQ�
VWURPLQJVPRVVHO��HHQ�LQ�]RHW HQ�VWURPHQG�ZDWHU�OHYHQGH�PRVVHOVRRUW��'LW�]DQGSDNNHW�EHVWDDW�RQGHULQ�
XLW� EHGGLQJ]DQG�� DIJH]HW� RS� GH� ERGHP� YDQ� HHQ� VWURPHQGH� JHXO� HQ� JDDW� QDDU� ERYHQ� WRH� RYHU� LQ�
NURQNHOZDDUGDI]HWWLQJHQ��%OLMNEDDU�ZDV�LQ�KHW�SODQJHELHG�RRLW�HHQ�ULYLHUPHDQGHU�DDQZH]LJ�ZDDULQ�GRRU�
ODWHUDOH�HQ�VWURRPDIZDDUWVH�PLJUDWLH�LQ�GH�ELQQHQERFKW�HHQ�NURQNHOZDDUG�LV�RQWVWDDQ��'H�WRS�YDQ�KHW�
]DQGSDNNHW��HQ�GDW�]LMQ�GXV�GH�NURQNHOZDDUGDI]HWWLQJHQ��OLJW�RS�HHQ�GLHSWH�YDQ�����WRW ����P��PY�RIZHO�
�����WRW������P�1$3�

1HW�DOV�ELM�LHGHUH�NURQNHOZDDUG�ZRUGW�KHW�]DQG�DIJHGHNW�GRRU�NRPDI]HWWLQJHQ��'LW�JHEHXUW�DOV�GH�JHXO�
YHU� JHQRHJ� LV� JHPLJUHHUG� RI� DOV� GH�PHDQGHUERFKW�ZRUGW� DIJHVQHGHQ�HQ� LQDFWLHI�ZRUGW�� ,Q� GLW� JHYDO�
EHVWDDQ�GH�NRPDI]HWWLQJHQ�XLW�KXPHX]H�]DQGLJH�RI�VLOWLJH�NOHL�WRW�NOHLLJH�YHHQODJHQ��'H�YHHQODJHQ�WRQHQ�
DDQ�GDW�GH�RYHUVWURPLQJHQ�PHW�NOHL�VOHFKWV�VSRUDGLVFK�YRRUNZDPHQ�HQ�GDW�HU�ORNDDO�JURWH�YHUVFKLOOHQ�
ZDUHQ�LQ�VHGLPHQWDWLHPRJHOLMNKHGHQ��0RJHOLMN�NHQGH�GH�ERYHQ]LMGH�YDQ�GH�NURQNHOZDDUG�HQLJ�UHOLsI�LQ�
GH�YRUP�YDQ�NURQNHOZDDUGJHXOHQ�HQ��UXJJHQ��'H�ERYHQVWH�ODJHQ�YDQ�GH�NRPDI]HWWLQJHQ�]LMQ�RPJHZHUNW�
HQ�EHYDWWHQ�VSRUHQ� YDQ� �KLVWRULVFKH��EDNVWHHQ�HQ�DQGHU�ERXZSXLQ�HYHQDOV�JODV��'H]H�RPJHZHUNWH�
ODJHQ�YRUPHQ�GH�UHVWHQ�YDQ�GH�RXGH�ERXZYRRU�YDQ�GH�ZHLODQGHQ�GLH�KLHU�DDQZH]LJ�ZDUHQ�YRRU�GH�
DDQOHJ�YDQ�GH]H�ZRRQZLMN�HQ�GH�JHERXZHQ�LQ�KHW�SODQJHELHG��'H�RXGH�ERXZYRRU�LV�DDQJHWURIIHQ�LQ�
ERULQJHQ������HQ����ELM�ERULQJHQ���������HQ����LV�GH]H�ODDJ�YHUGZHQHQ�GRRU�UHFHQWH�YHUJUDYLQJHQ��HQ�GH�
RQGHU]LMGH�YDQ�GH]H�ERXZYRRU�OLJW�WXVVHQ�����HQ�����P��PY�RIZHO������HQ������P�1$3��'H�ERYHQ]LMGH�
YDQ�GH�RXGH�ERXZYRRU�OLJW�RS�HHQ�GLHSWH�YDQ�����WRW�����P��PY�RIZHO������WRW������P�1$3�

,Q�DOOH�ERULQJHQ�LV�DDQ�KHW�PDDLYHOG�HHQ�RSKRRJODDJ�DDQZH]LJ�EHVWDDQGH XLW�]DQG��'H]H�RSKRRJODDJ�
KHHIW�HHQ�GLNWH�YDQ�����WRW�����P�HQ�LV�H[WUD�GLN�ELM�GLHSHU�UHLNHQGH�YHUVWRULQJHQ�]RDOV�LQ�ERULQJHQ������
HQ����ZDDU�GH�RSKRRJODDJ�����P�GLN�LV�RI�LQ�ERULQJ���ZDDU�GH�RSKRRJODDJ�����P�GLN�LV��2PGDW�RRN�GH�
RXGH�ERXZYRRU�JHURHUG�LV UHLNHQ�GH�YHUVWRULQJHQ�YDQ�GH�QDWXXUOLMNH�ERGHPODJHQ�WRW�HHQ�GLHSWH�YDQ�����
WRW�����P��PY��PHW�XLW]RQGHULQJ�YDQ�GH�����P�LQ�ERULQJ����RIZHO�WRW� �����WRW������P�1$3��ELM�ERULQJ���
UHLNHQ�GH�YHUVWRULQJHQ�WRW������P�1$3���

������ %RGHPRSERXZ
'RRU�GH�DDQZH]LJKHLG�YDQ HHQ�GLN�RSKRRJSDNNHW�LV�HU�LQ�KHW�SODQJHELHG�JHHQ�VSUDNH�YDQ�HHQ�QDWXXUOLMNH�
PDDU� YDQ� HHQ� DQWURSRJHQH� ERGHP�� 2QGHU� KHW� RSKRRJSDNNHW� NRPHQ� QRJ� YHUJUDYHQ� SROGHU� HQ�
RRLYDDJJURQGHQ�YRRU� �UHVSHFWLHYHOLMN�PHW�HQ�]RQGHU� NOHLGHN���2RN�GH]H�YDDJJURQGHQ�]LMQ�QLHW�PHHU�
JHKHHO�LQWDFW�RPGDW�HU�HHQ�ERXZYRRU�LV�RQWVWDDQ�GRRU�PHQVHOLMNH�EHZHUNLQJ�YDQ�GH�JURQGHQ�

������ $UFKHRORJLVFKH�LQGLFDWRUHQ
,Q�GH�ERULQJHQ�]LMQ�JHHQ�DUFKHRORJLVFKH�LQGLFDWRUHQ�ZDDUJHQRPHQ��'H�ZDDUQHPLQJHQ�YDQ�EDNVWHHQ�HQ�
DQGHU�ERXZSXLQ�NZDPHQ�DOOHPDDO�XLW�GH RSKRRJODJHQ�RI�XLW�GH�JHURHUGH�RXGH�ERXZYRRU�

���� ,QWHUSUHWDWLH

8LW� GH� ERULQJHQ� EOLMN� GDW� KHW� SODQJHELHG� OLJW� RS� JHXO��� EHGGLQJ�� HQ� NURQNHOZDDUGDI]HWWLQJHQ� YDQ�
ZDDUVFKLMQOLMN�HHQ�RXGH�PHDQGHUERFKW� YDQ�GH�9HFKW��8LW�GH�ERULQJHQ�EOLMNW�QLHW�ZDDU�GH]H�PHDQGHU�
JHOHJHQ�ZDV�RI�ZDW�GH�RXGHUGRP�YDQ�GH]H�PHDQGHUERFKW�LV��+HW�SODQJHELHG�LV�VLPSHOZHJ�WH�NOHLQ�RP�
GHUJHOLMNH�JURRWVFKDOLJH�ODQGVFKDSSHQ�GXLGHOLMN�LQ�EHHOG�WH�NULMJHQ��8LW�GH�ERULQJHQ�EOLMNW�YHUGHU�GDW�RS�
GH�NURQNHOZDDUG�HHQ�YHQLJ�NRPNOHLGHN�LV�DIJH]HW�ZDDULQ GRRU�GH�ODQGERXZ�HHQ�ERXZYRRU�LV�RQWVWDDQ��
'H]H�ERXZYRRU�YRUPGH�KHW�PDDLYHOG�YRRUDIJDDQG�DDQ�GH�DDQOHJ�YDQ�GH�ZRRQZLMN��9RRU�GLH�DDQOHJ�LV�
KHW�JHKHOH�JHELHG�RSJHKRRJG��PDDU�QLHW�YRRUGDW�ORNDDO�GH�ERXZYRRU�RI�]HOI�KHW�KHOH�NRPNOHLGHN�ZDV�
ZHJJHJUDYHQ�� 'H� YHUVWRULQJHQ� LQ� KHW� SODQJHELHG� UHLNHQ� GDDUPHH� YDDN� WRW� LQ� RI� ]HOIV� RQGHU� KHW�
NRPNOHLGHN�RS�GH�NURQNHOZDDUG��

$IKDQNHOLMN� YDQ� GH� RXGHUGRP� YDQ� GH� NURQNHOZDDUG� ]RXGHQ� KLHURS� DUFKHRORJLVFKH�ZDDUGHQ� NXQQHQ�
YRRUNRPHQ�XLW�GH�SHULRGHV�,-]HUWLMG�WRW�HQ�PHW�/DWH�0LGGHOHHXZHQ��GDDUQD�OLJW�KHW�LQ�KHW�VFKRRWVYHOG�
YDQ� GH� YHVWLQJ� 0XLGHQ� HQ� ]LMQ� HU� RS� KLVWRULVFKH� NDDUWHQ� JHHQ� DDQZLM]LQJHQ� YRRU� EHERXZLQJ���
.URQNHOZDDUGHQ� ]LMQ� VRPV� JRHGH� YHVWLJLQJVSODDWVHQ� YDQZHJH� GH� GLUHFWH� QDELMKHLG� YDQ� �VWURPHQG��
ZDWHU��'H�DUFKHRORJLVFKH�UHVWHQ�YDQ�GHUJHOLMNH�YLQGSODDWVHQ�RS�GH�NURQNHOZDDUG�]XOOHQ�DDQZH]LJ�]LMQ�
RQGHU�GH�RXGH�ERXZYRRU�HQ� LQ�RI�RQGHU�KHW�NRPNOHLGHN��2S�EDVLV�YDQ�GLH�UHGHQHULQJ�NXQQHQ� LQ�KHW�
SODQJHELHG�DUFKHRORJLVFKH�ZDDUGHQ�YRRUNRPHQ�YDQDI�HHQ�GLHSWH�YDQ�����P��PY��KRRJVWH�YRRUNRPHQ�
YDQ� GH� RQGHU]LMGH� YDQ� GH� RXGH� ERXZYRRU�� WRW� ���� P� �PY� �ODDJVWH� JHOHJHQ� WRS� YDQ� GH�
NURQNHOZDDUGDI]HWWLQJHQ���7HQ�RS]LFKWH�YDQ�1$3�NRPW�GLW�QHHU�RS� �����P�WRW������P�1$3��8LWJDDQGH�
YDQ�GH]H�GLHSWHV�HQ�QLYHDXV�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�RYHUDO�LQ�KHW SODQJHELHG�YRRUNRPHQ� DOOHHQ�
ELM�ERULQJ���UHLNHQ�GH�YHUVWRULQJHQ�WRW�YHU�EHQHGHQ�GH�SRWHQWLsOH�QLYHDXV��%LM�GH�DQGHUH�ERULQJHQ�ZDDU�
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GH�RXGH�ERXZYRRU� YHUGZHQHQ� LV� NXQQHQ� LQ�GH� WRS�YDQ�GH�NURQNHOZDDUG�DI]HWWLQJHQ�QRJ�ZHO�GLHSH�
JURQGVSRUHQ�YRRUNRPHQ�

)LJXXU����3URILHOHQ�YDQ�ZHVW�QDDU�RRVW��ERYHQ��HQ�QRRUG�QDDU�]XLG��RQGHU��
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�� &RQFOXVLH�HQ�DDQEHYHOLQJHQ

,Q� RSGUDFKW� YDQ� :LWWHYHHQ�%RV ]LMQ� LQ� MXQL ���� HHQ� DUFKHRORJLVFK� EXUHDXRQGHU]RHN� HQ� HHQ�
LQYHQWDULVHUHQG� YHOGRQGHU]RHN� �,92�� YHUNHQQHQGH� IDVH� XLWJHYRHUG� LQ� YHUEDQG� PHW� GH� JHSODQGH�
�KHU�RQWZLNNHOLQJ� YDQ� KHW� SODQJHELHG� 1RRLW� *HGDFKW � LQ� 0XLGHQ�� JHPHHQWH� *RRLVH� 0HUHQ�� 7HQ�
EHKRHYH�YDQ�KHW�RQGHU]RHN�LV�HHQ�DDQWDO�YUDJHQ�JHVWHOG�GLH�DOV�YROJW�EHDQWZRRUG�NXQQHQ�ZRUGHQ�

x :DW�LV�GH�I\VLHN�ODQGVFKDSSHOLMNH�OLJJLQJ�YDQ�GH�ORFDWLH"

+HW�SODQJHELHG� OLJW�RS�GH�JHXO���EHGGLQJ� HQ�NURQNHOZDDUGDI]HWWLQJHQ�YDQ�HHQ�PHDQGHUERFKW�YDQ�GH�
9HFKW��'H�OLJJLQJ�HQ�RXGHUGRP�YDQ�GH]H�PHDQGHUERFKW�]LMQ�HFKWHU�RQEHNHQG�

x +RH�LV�GH�ERGHPRSERXZ�LQ�KHW�SODQJHELHG�HQ�LQ�ZHONH�PDWH�LV�GH]H�QRJ�DOV�LQWDFW�WH�EHVFKRXZHQ"

,Q�GH� WRS�YDQ�GH�QDWXXUOLMNH�PHDQGHUERFKW�DI]HWWLQJHQ� LV�HHQ�ERXZYRRU�RQWVWDDQ�GLH�VDPHQ�PHW�GH�
QDWXXUOLMNH�DI]HWWLQJHQ�EHJUDYHQ�LV�RQGHU�HHQ�����WRW�����P�GLN�RSKRRJSDNNHW�DDQJHEUDFKW�ELM�GH�ERXZ�
YDQ�GH�ZRRQZLMN��+RHZHO�GH�QDWXXUOLMNH�ERGHP�RQGHU�GH�RSKRRJODDJ�QRJ�GHHOV� LQWDFW� LV�� LV�GRRU�GH�
RSKRRJODDJ�GH�ERGHP�LQ�KHW�SODQJHELHG�YROOHGLJ�DQWURSRJHHQ�

x %HYLQGHQ�]LFK�DUFKHRORJLVFK�UHOHYDQWH�DI]HWWLQJHQ�LQ�KHW�SODQJHELHG"�(Q�]R�MD��RS�ZHONH�GLHSWH�WHQ�
RS]LFKWH�YDQ KHW�PDDLYHOG�HQ�KHW�1$3"

2S�GH�NURQNHOZDDUG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�YDQ�YLQGSODDWVHQ�DDQZH]LJ�]LMQ��'HUJHOLMNH�UHVWHQ�
]XOOHQ�YRRU�NRPHQ�RQGHU�GH�RXGH�ERXZYRRU�HQ�LQ�RI�RQGHU�KHW�NRPNOHLGHN��2S�EDVLV�YDQ�GLH�UHGHQHULQJ�
NXQQHQ�LQ�KHW�SODQJHELHG�DUFKHRORJLVFKH�ZDDUGHQ�YRRUNRPHQ�YDQDI�HHQ�GLHSWH�YDQ�����P��PY��KRRJVWH�
YRRUNRPHQ� YDQ� GH� RQGHU]LMGH� YDQ� GH� RXGH� ERXZYRRU�� WRW� ����P� �PY� �ODDJVWH� JHOHJHQ� WRS� YDQ� GH�
NURQNHOZDDUGDI]HWWLQJHQ���7HQ�RS]LFKWH�YDQ�1$3�NRPW�GLW�QHHU�RS������P�WRW������P�1$3�

x :DW� LV� GH� VSHFLILHNH� DUFKHRORJLVFKH� YHUZDFKWLQJ� YDQ� KHW� SODQJHELHG� HQ� ZRUGW� GH]H� ELM� KHW�
YHOGRQGHU]RHN�EHYHVWLJG"

8LW�KHW�EXUHDXRQGHU]RHN�EOLMNW�GDW�GH�RQGHUJURQG�YDQ�KHW�SODQJHELHG�ZDDUVFKLMQOLMN�EHVWDDW�XLW�GHN]DQG�
PHW�GDDUERYHQ�YHHQ��GDDUERYHQ�DI]HWWLQJHQ�YDQ�GH�9HFKW�HQ�DDQ�KHW�PDDLYHOG�PRJHOLMN�HHQ�GXQQH�
NOHLODDJ�GLH�LV�DIJH]HW�YDQXLW�GH�=XLGHU]HH��

,Q�KHW�GHN]DQG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�DDQZH]LJ�]LMQ�YDQDI�KHW�/DDW�3DOHROLWKLFXP��9DQZHJH�GH�
GLHSWH�YDQ�GLW�QLYHDX�ZRUGW�KHW�QLHW�YDDN�DUFKHRORJLVFK�RQGHU]RFKW��+HW�LV�HFKWHU�QLHW�RQPRJHOLMN�GDW�GLW�
QLYHDX� ELM� GH� JHSODQGH� ZHUN]DDPKHGHQ� WHQ� EHKRHYH� YDQ� GH� PRJHOLMNH� SDUNHHUNHOGHU� JHUDDNW� ]DO�
ZRUGHQ��'LW�QLYHDX�HQ�HYHQWXHHO�GDDULQ�YRRUNRPHQGH�DUFKHRORJLVFKH�UHVWHQ�]RXGHQ�GRRU�GH�DIGHNNLQJ�
PHW�ODWHUH�VHGLPHQWHQ�JRHG�EHZDDUG�NXQQHQ�]LMQ�JHEOHYHQ��

9RRU�KHW�YHHQ�RS�KHW�GHN]DQG�JHOGW�HHQ�ODJH�DUFKHRORJLVFKH�YHUZDFKWLQJ��'H�NDQV�LV�]HHU�JURRW�GDW�GH�
WRS�YDQ�KHW�YHHQ�QLHW�PHHU�LQWDFW�LV�GRRU�HURVLH�YDQ�GH�9HFKW��

'H� VWURRPJRUGHO� YDQ� GH� 9HFKW� NDQ� HHQ� JXQVWLJH� EHZRQLQJVORFDWLH� JHYRUPG� KHEEHQ�� 8LW� KHW�
EXUHDXRQGHU]RHN�EOLMNW�GDW�KHW�SDNNHW�9HFKW�DI]HWWLQJHQ�WRW���P�GLN�NDQ�]LMQ��'RRU�GH�YHUVFKXLYLQJHQ�
YDQ�GH�9HFKWJHXO�NDQ�KHW�SDNNHW�EHVWDDQ�XLW�HHQ�RSHHQVWDSHOLQJ�YDQ�RHYHU���JHXO� HQ�NRPDI]HWWLQJHQ��
+LHULQ�NXQQHQ�RS�GLYHUVH�QLYHDXV�DUFKHRORJLVFKH�UHVWHQ�YRRUNRPHQ�GLH�GDWHUHQ�XLW�GH�5RPHLQVH�WLMG�RI�
XLW� GH�0LGGHOHHXZHQ��8LW� KLVWRULVFKH�JHJHYHQV� LV� EHNHQG�GDW�0XLGHQ� LQ� GH]H� WLMG� DO� EHZRRQG�ZDV��
KRHZHO�KHW�WRHQPDOLJH�0XLGHQ�QLHW�RS�GH]HOIGH�ORFDWLH�DOV�KHW�KXLGLJH�0XLGHQ�KRHIW�WH�OLJJHQ��'H�NDQV�
EHVWDDW� GDW� GH]H� QLYHDXV� �GHHOV�� JHsURGHHUG� ]LMQ� GRRU� GH� ULYLHUYHUOHJJLQJHQ� RI� GRRU� ODWHUH�
RYHUVWURPLQJHQ�YDQXLW�KHW�$OPHUH�RI�GH�=XLGHU]HH��

5HVWHQ�XLW�GH�1LHXZH�WLMG�ZRUGHQ�LQ�KHW�SODQJHELHG�QLHW�YHUZDFKW��+HW�SODQJHELHG�EHYRQG�]LFK LQ�KHW�
RQEHERXZGH�ZHLODQG��VFKRRWVYHOG��EXLWHQ�GH�YHVWLQJ�0XLGHQ��GLH�SDV�DDQ�KHW�EHJLQ�YDQ�GH���H�HHXZ�
LV�RSJHKHYHQ��'LW� LV�GH�VLWXDWLH�GLH�RRN� LV�ZHHUJHJHYHQ�RS�KHW�KLVWRULVFK�NDDUWPDWHULDDO��:HO�]LMQ�XLW�
GH]H�SHULRGH�VSRUHQ�YDQ�SHUFHOHULQJ�HQ�YDQ�HHQ�ZHWHULQJ�WH�YHUZDFKWHQ�

2S� EDVLV� YDQ� KHW� ERRURQGHU]RHN� NDQ� KHW� YHUZDFKWLQJVPRGHO� XLW� KHW� EXUHDXRQGHU]RHN� ZRUGHQ�
ELMJHVWHOG�� ,Q�KHW�SODQJHELHG� LV�VSUDNH�YDQ�RSJHEUDFKWH�JURQG��RS�NRPDI]HWWLQJHQ�YDQ�GH�9HFKW�PHW�
GDDULQ� HHQ� RXGH� ERXZYRRU�� RS� EHGGLQJ�NURQNHOZDDUGDI]HWWLQJHQ�� ,Q� GH� GLHSH� RQGHUJURQG� LV� HHQ�
JHXOERGHP�DDQZH]LJ�PHW�GDDURQGHU�GHN]DQG��2S�GH�NURQNHOZDDUG�NXQQHQ�DUFKHRORJLVFKH�UHVWHQ�YDQ�
YLQGSODDWVHQ�DDQZH]LJ�]LMQ��'HUJHOLMNH�UHVWHQ�]XOOHQ�YRRU�NRPHQ�RQGHU�GH�RXGH�ERXZYRRU�HQ�LQ�RI�RQGHU�
KHW�NRPNOHLGHN� 'H�UHVWHQ�NXQQHQ�GDWHUHQ�YDQDI�QD�KHW�DFWLHI�ZRUGHQ�YDQ�GH�9HFKW�LQ�FD������YRRU�&KU���
RIZHO�YDQDI�GH�0LGGHQ� ,-]HUWLMG�� WRW� HQ�PHW�GH�/DWH�0LGGHOHHXZHQ��8LW� GH�1LHXZH� WLMG�ZRUGHQ�JHHQ�
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UHVWHQ� YHUZDFKW� RPGDW� KHW� SODQJHELHG� WRHQ� LQ� KHW� VFKRRWVYHOG� YDQ� GH� YHVWLQJ� 0XLGHQ� ODJ� HQ� RS�
KLVWRULVFKH�NDDUWHQ�DOV�RQEHERXZG�VWDDW�ZHHUJHJHYHQ�

x +RHZHO� QLHW� KHW� GRHO� YDQ� HHQ� YHUNHQQHQG� ERRURQGHU]RHN�� NXQQHQ� HU� WRFK� DUFKHRORJLVFKH�
LQGLFDWRUHQ�ZRUGHQ�DDQJHWURIIHQ��,QGLHQ�GH]H�ZRUGHQ�DDQJHWURIIHQ��GDQ�JHOGHQ�WHYHQV�GH�YROJHQGH�
YUDJHQ��ZDW�LV�GH�YHUWLFDOH�HQ�KRUL]RQWDOH�OLJJLQJ�YDQ�GH�DDQJHWURIIHQ�LQGLFDWRUHQ��ZDW�LV�GH�GDWHULQJ�
HQ�ZDW�LV�GH�LQYORHG�YDQ�GH]H�YRQGVWHQ�RS�GH�DUFKHRORJLVFKH�YHUZDFKWLQJ�YDQ�KHW�SODQJHELHG"

,Q�GH�ERULQJHQ�]LMQ�JHHQ�DUFKHRORJLVFKH�LQGLFDWRUHQ�ZDDUJHQRPHQ��'H�ZDDUQHPLQJHQ�YDQ�EDNVWHHQ�HQ�
DQGHU�ERXZSXLQ�NZDPHQ�DOOHPDDO�XLW�GH�RSKRRJODJHQ�RI�XLW�GH�JHURHUGH�RXGH�ERXZYRRU�

x ,Q�KRHYHUUH�ZRUGHQ�HYHQWXHHO�DDQZH]LJH�DUFKHRORJLVFKH�ZDDUGHQ�EHGUHLJG�GRRU�GH�YRRUJHQRPHQ�
ERGHPYHUVWRUHQGH�ZHUN]DDPKHGHQ"

(YHQWXHOH� DUFKHRORJLVFKH� ZDDUGHQ� LQ� KHW� SODQJHELHG� ZRUGHQ� SDV� EHGUHLJG� LQGLHQ� GH�
JUDDIZHUN]DDPKHGHQ�GLHSHU�UHLNHQ�GDQ�GH�RQGHU]LMGH�YDQ�GH�RXGH�ERXZYRRU�RIZHO�GLHSHU�GDQ�����P��
PY�RI������P�1$3�

���� $DQEHYHOLQJHQ

2S� EDVLV� YDQ� GH� UHVXOWDWHQ� YDQ� KHW� LQYHQWDULVHUHQG� YHOGRQGHU]RHN� ZRUGW� JHDGYLVHHUG� RP�
YHUYROJRQGHU]RHN�XLW� WH� ODWHQ�YRHUHQ LQGLHQ�GH�JHSODQGH�JUDDIZHUN]DDPKHGHQ�GLHSHU�UHLNHQ�GDQ�GH�
RQGHU]LMGH�YDQ�GH�RXGH�ERXZYRRU��5HNHQLQJ�KRXGHQG�PHW�HHQ�YHLOLJKHLGVPDUJH�YDQ����FP�JDDW�KHW�
RP�JUDDIZHUN]DDPKHGHQ GLHSHU�GDQ���� P��PY�RI����� P�1$3�

+HW�YHUYROJRQGHU]RHN�NDQ�KHW�EHVWH�EHVWDDQ�XLW�HHQ�SURHIVOHXIRQGHU]RHN��SRP�UFH�UQDWRROVHW�QHW������
(U�GLHQW� UHNHQLQJ� WH�ZRUGHQ�JHKRXGHQ�PHW�GH�DDQOHJ�YDQ�PLQLPDDO�ppQ� YODN�GLUHFW�RQGHU� GH�RXGH�
ERXZYRRU�

%RYHQVWDDQG�DGYLHV�GLHQW�JHFRQWUROHHUG�HQ�EHRRUGHHOG�WH�ZRUGHQ�GRRU�GH�EHYRHJGH�RYHUKHLG�� LQ�GLW�
JHYDO� GH� *HPHHQWH� *RRLVH� 0HUHQ�� 'H]H� ]DO� YHUYROJHQV� HHQ� EHVOXLW� QHPHQ� LQ]DNH� GH� WH� YROJHQ�
SURFHGXUH��,''6�$UFKHRORJLH ZLO�PHHJHYHQ�GDW�YRRUGDW�GLW�EHVOXLW�JHQRPHQ�LV��HU�QLHW�EHJRQQHQ�NDQ�
ZRUGHQ�PHW�ERGHPYHUVWRUHQGH�DFWLYLWHLWHQ�RI�DFWLYLWHLWHQ�GLH�YRRUEHUHLGHQ�RS�ERGHPYHUVWRULQJHQ��

9RRU�DOOH�JUDYHQGH�RQGHU]RHNHQ��ZDDURQGHU�SURHIVOHXYHQ��GLHQW�YRRUDIJDDQG�DDQ�GH�XLWYRHULQJ�YDQ�KHW�
RQGHU]RHN� HHQ� 3URJUDPPD� YDQ� (LVHQ� JHVFKUHYHQ� WH� ZRUGHQ�� 'LW� 3URJUDPPD� YDQ� (LVHQ� PRHW�
JRHGJHNHXUG� ZRUGHQ� GRRU� GH� EHYRHJGH� RYHUKHLG� �GH� *HPHHQWH� *RRLVH� 0HUHQ� DOYRUHQV� PHW� KHW�
RQGHU]RHN�NDQ�ZRUGHQ�EHJRQQHQ��

+HW�XLWJHYRHUGH�RQGHU]RHN�LV�RS�]RUJYXOGLJH�ZLM]H�YHUULFKW�YROJHQV�GH�DOJHPHHQ�JHEUXLNHOLMNH�LQ]LFKWHQ�
HQ�PHWKRGHQ��+HW�DUFKHRORJLVFK�RQGHU]RHN�LV�HURS�JHULFKW�RP�GH�NDQV�RS�KHW RQYHUZDFKW DDQWUHIIHQ�
GDQ� ZHO� KHW� RQJH]LHQ� YHUQLHWLJHQ� YDQ� DUFKHRORJLVFKH� ZDDUGHQ� ELM� ERXZZHUN]DDPKHGHQ� LQ� KHW�
SODQJHELHG�WH�YHUNOHLQHQ��$DQJH]LHQ�KHW�RQGHU]RHN�LV�XLWJHYRHUG�GRRU�PLGGHO�YDQ�HHQ�VWHHNSURHI�NDQ�
HFKWHU��RS�EDVLV�YDQ�GH�RQGHU]RHNVUHVXOWDWHQ��GH�DDQ� RI�DIZH]LJKHLG�YDQ�HYHQWXHOH�DUFKHRORJLVFKH�
ZDDUGHQ�QLHW�JHJDUDQGHHUG�ZRUGHQ��
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/LWHUDWXXU�HQ�NDDUWHQ

$1:%��������$1:%�7RSRJUDILVFKH�$WODV�1RRUG�+ROODQG ����������'HQ�+DDJ�

%HUHQGVHQ��+�-�$�������� ��������/DQGVFKDSSHOLMN�1HGHUODQG��'H�I\VLVFK�JHRJUDILVFKH�UHJLR¶V��$VVHQ�

&HQWUDDO�&ROOHJH�YDQ�'HVNXQGLJHQ��������.ZDOLWHLWVQRUP�1HGHUODQGVH�$UFKHRORJLH��YHUVLH������*RXGD�

&RKHQ�� .�0��� (�� 6WRXWKDPHU�� +�-�� 3LHULN�� $�+�� *HXUWV�� ������ 5KLQHǦ0HXVH� 'HOWD� 6WXGLHV¶� 'LJLWDO�
%DVHPDS�IRU�'HOWD�(YROXWLRQ�DQG�3DODHRJHRJUDSK\��8WUHFKW�

0RHUPDQ��6����<��YDQ�$PHURQJHQ��������3ODQ�YDQ�DDQSDN��1RRLW�*HGDFKW LQ�0XLGHQ��JHPHHQWH�*RRLVH�
0HUHQ��1RRUGZLMN��,QWHUQ�UDSSRUW��,''6�$UFKHRORJLH��

0ROHQDDU�� 6�� 	� *�+�� GH� %RHU� ������ +HW� 9HFKWSODVVHQJHELHG�� 3URYLQFLH� 1RRUG�+ROODQG�� HHQ�
DUFKHRORJLVFKH� YHUZDFKWLQJVNDDUW�� 5$$S�UDSSRUW� ������ 5$$3� $UFKHRORJLVFK� $GYLHVEXUHDX�
$PVWHUGDP�

0XOGHU��(�)�-��GH��0�&��*HOXN�� ,�/��5LWVHPD��:�(��:HVWHUKRII��7�(��:RQJ��������'H�RQGHUJURQG�YDQ�
1HGHUODQG��*URQLQJHQ�+RXWHQ��

6,.%��������$UFKHRORJLVFKH�VWDQGDDUG�ERRUEHVFKULMYLQJ��$UFKHRORJLH�/HLGUDDG��*RXGD�

:HEVLWHV

EHHOGEDQN�FXOWXUHHOHUIJRHG�QO

ZZZ�DKQ�QO

ZZZ�DUFKLHYHQ�QO

ZZZ�ERGHPORNHW�QO

ZZZ�WRSRWLMGUHLV�QO



,''6�$UFKHRORJLH�UDSSRUW�����
9HUVLH���� �GHILQLWLHI�

��

/LMVW�YDQ�DINRUWLQJHQ�HQ�EHJULSSHQ

$INRUWLQJHQ
$+1 $FWXHHO�+RRJWHEHVWDQG�1HGHUODQG
$0. $UFKHRORJLVFKH�0RQXPHQWHQ�.DDUW
$0= $UFKHRORJLVFKH�0RQXPHQWHQ]RUJ
$UFKLV $UFKHRORJLVFK�,QIRUPDWLH�6\VWHHP
$6% $UFKHRORJLVFKH�6WDQGDDUG�%RRUEHVFKULMYLQJVPHWKRGH
$:1 $UFKHRORJLVFKH�:HUNJHPHHQVFKDS�YRRU�1HGHUODQG
%3 %HIRUH�3UHVHQW��3UHVHQW� ������
*+* *HPLGGHOG�+RRJVWH�*URQGZDWHUVWDQG
*/* *HPLGGHOG�/DDJVWH�*URQGZDWHUVWDQG
*36 *OREDO�3RVLWLRQLQJ�6\VWHP
LQGHW RQGHWHUPLQHHUEDDU
.1$ .ZDOLWHLWVQRUP�1HGHUODQGVH�$UFKHRORJLH
PY PDDLYHOG��KHW�ODQGRSSHUYODN�
1$3 1RUPDDO�$PVWHUGDPV�3HLO
3Y$ 3ODQ�YDQ�$DQSDN
3Y( 3URJUDPPD�YDQ�(LVHQ
5&( 5LMNVGLHQVW�YRRU�KHW�&XOWXUHHO�(UIJRHG
6,.% 6WLFKWLQJ�,QIUDVWUXFWXXU�.ZDOLWHLWVERUJLQJ�%RGHPEHKHHU

9HUNODUHQGH�ZRRUGHQOLMVW
��&�GDWHULQJ �RRN�ZHO�&���GDWHULQJ��%HSDOLQJ�YDQ�JHKDOWH�DDQ�UDGLRDFWLHYH�NRROVWRI���&�YDQ�

RUJDQLVFK� PDWHULDDO� �KRXW�� KRXWVNRRO�� YHHQ�� VFKHOSHQ� H�G��� ZDDUXLW� GH� ��&�
RXGHUGRP�NDQ�ZRUGHQ�DIJHOHLG��'H]H�RXGHUGRP�ZRUGW�RSJHJHYHQ�LQ�MDUHQ�YyyU�
�����QD�&KU���MDUHQ�%3��PHW�GDDUDDQ�WRHJHYRHJG�GH�DDQ�GH�PHWLQJ�YHUERQGHQ�
PRJHOLMNH�DIZLMNLQJ��VWDQGDDUGGHYLDWLH�

$OOHU¡G�WLMG .RUWH� UHODWLHI� ZDUPH� SHULRGH� XLW� GH� ODDWVWH� LMVWLMG� �:HLFKVHOLHQ��� FD�� �������
�������MDDU�JHOHGHQ

DQWURSRJHHQ 7HQ�JHYROJH�YDQ�PHQVHOLMN�KDQGHOHQ��GRRU�PHQVHQ�YHURRU]DDNW�JHPDDNW�
$UFKLV�PHOGLQJ (ONH�PHOGLQJ�ELM�KHW�FHQWUDDO�LQIRUPDWLHV\VWHHP��$UFKLV�
DUWHIDFW $OOH�GRRU�GH�PHQV�YHUYDDUGLJGH�RI�JHEUXLNWH�YRRUZHUSHQ
ELRWXUEDWLH 9HUVWRULQJ�YDQ�GH�RRUVSURQNHOLMNH�ERGHPVWUXFWXXU�HQ�RI�WUDQVSRUW�YDQ�PDWHULDDO�

GRRU�SODQWHQJURHL�HQ�GLHUHQDFWLYLWHLWHQ
%¡OOLQJ�WLMG .RUWH�� UHODWLHI� ZDUPH� SHULRGH� XLW� GH� ODDWVWH� LMVWLMG� �:HLFKVHOLHQ��� FD�� �������

�������MDDU�JHOHGHQ
%RUHDDO 7LMGYDN��RQGHUDIGHOLQJ�YDQ�KHW�+RORFHHQ��JHNDUDNWHULVHHUG�GRRU�HHQ�JHPDWLJG�

HQ�FRQWLQHQWDDO�NOLPDDW�HQ�HHQ�EHERVW�ODQGVFKDS�JHGRPLQHHUG�GRRU�ORRIERPHQ�
�GDWHULQJ�FD������������YRRU�&KU��

EXLWHQGLMNV *URQGHQ�GLH�DDQ�GH�ULYLHU]LMGH�YDQ�HHQ�GLMN�OLJJHQ��,Q�KHW�EXLWHQGLMNVH�JHELHG�
OLJJHQ�GH�XLWHUZDDUGHQ

FDVWHOOXP 5RPHLQV�OHJHUNDPS
FRQVHUYHULQJ 0DWH�ZDDULQ�JURQGVSRUHQ��DQRUJDQLVFKH�HQ�RUJDQLVFKH�DUFKHRORJLVFKH�UHVWHQ�

EHZDDUG�]LMQ
FRXSHUHQ +HW�PDNHQ�YDQ�ppQ�RI�PHHU�YHUWLFDOH�GRRUVQHGHQ�GRRU�HHQ�VSRRU�RI�ODDJ�RP�

GH� DDUG�� GLHSWH�� YXOOLQJHQ�� YRUP� HQ� UHODWLHV� PHW� DQGHUH� IHQRPHQHQ� YDVW� WH�
VWHOOHQ

FUHPDWLH %HJUDYLQJ�PHW�JHFUHPHHUG�PHQVHOLMN�ERW
FUHYDVVH 'RRUEUDDNJHXO�GRRU�HHQ�RHYHUZDO
GDJ]RPHQ $DQ�GH�RSSHUYODNWH�NRPHQ��]LFKWEDDU�ZRUGHQ�YDQ�JHVWHHQWHQ��PHW�LQEHJULS�YDQ�

]DQG��NOHL��HWF��
GHELHW� +HW�DDQWDO�P� ZDWHU�GDW�RS�HHQ�EHSDDOG�SXQW�LQ�HHQ�ULYLHU�SHU�VHFRQGH�SDVVHHUW
GHN]DQG )LMQ]DQGLJH� DI]HWWLQJHQ� GLH� RQGHU� SHULJODFLDOH� RPVWDQGLJKHGHQ� YRRUQDPHOLMN�

GRRU�ZLQGZHUNLQJ�RQWVWDDQ�]LMQ��GH�GHN]DQGHQ�YDQ�KHW�:HLFKVHOLHQ�YRUPHQ�LQ�
JURWH�GHOHQ�YDQ�1HGHUODQG�HHQ�µGHN¶��)RUPDWLH�YDQ�%R[WHO�

'U\DV /DDWVWH� JHGHHOWH� YDQ� GH� ODDWVWH� LMVWLMG� �:HLFKVHOLHQ��� FD�� �������������� MDDU�
JHOHGHQ

(GHOPDQERRU (HQ�KDQGERRU�YRRU�ERGHPRQGHU]RHN
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(HPLHQ ,QWHUJODFLDDO� WXVVHQ�GH�YRRUODDWVWH�HQ� ODDWVWH� LMVWLMG��6DDOLHQ�HQ�:HLFKVHOLHQ���
FD������������������MDDU�JHOHGHQ

HHUGJURQG *URQG�PHW�HHQ�KXPXVKRXGHQGH�PLQHUDOH�ERYHQJURQG�YDQ�PHHU�GDQ����FP��
RQWVWDDQ�GRRU�LQYORHG�YDQ�GH�PHQV

HROLVFK 'RRU�GH�ZLQG�JHYRUPG��DIJH]HW
HVWXDULHQ $IJH]HW�LQ�HHQ�HVWXDULXP
HVWXDULXP ,QKDP�DDQ�GH�NXVW�ZDDULQ�PHW�QDPH�KHW�JHWLMGH�JURWH�LQYORHG�XLWRHIHQW�RS�KHW�

ODQGVFKDS��ELMYRRUEHHOG�GH�:HVWHUVFKHOGH
IOXYLDWLHO 'RRU�ULYLHUHQ�JHYRUPG��DIJH]HW
IOXYLRJODFLDDO 'RRU�VPHOWZDWHU��DINRPVWLJ�YDQ�JOHWVMHUV��DIJH]HW
IOXYLRSHULJODFLDDO 'RRU�VWURPHQG�ZDWHU�RQGHU�SHULJODFLDOH�RPVWDQGLJKHGHQ�DIJH]HW
JDDIKHLG 0DWH�YDQ��I\VLHNH��YHUVWRULQJ�YDQ�GH�ERGHP��]RZHO�LQ�YHUWLFDOH�]LQ��GLHSWH��DOV�

LQ�KRUL]RQWDOH�]LQ��RPYDQJ�
JURQGPRUHQH +HW�GRRU�KHW�ODQGLMV�DDQJHYRHUGH�HQ�QD�DIVPHOWHQ�DFKWHUJHEOHYHQ�PHQJVHO�YDQ�

OHHP��]DQG�HQ�VWHQHQ��'H�DI]HWWLQJ�ZRUGW�YDDN�DDQJHGXLG�DOV�NHLOHHP
KDDNZDO� ]LH�VSLWV�
+ROODQGYHHQ +RORFHQH�IRUPDWLH��RQWVWDDQ�WXVVHQ������HQ������YRRU�&KU�
+RORFHHQ -RQJVWH�JHRORJLVFK�WLMGYDN�GDW�QRJ�VWHHGV�YRRUWGXXUW� �YDQDI�GH� ODDWVWH� LMVWLMG��

FD�������MDDU�YRRU�&KU��
KRUL]RQW .HQPHUNHQGH�ODDJ�ELQQHQ�GH�ERGHPYRUPLQJ
KXPHXV 2UJDQLVFKH�VWRIIHQ�EHYDWWHQG��EHVWDDQGH�XLW�UHVWHQ�YDQ�SODQWHQ�HQ�GLHUHQ�LQ�GH�

ERGHP
LM]HURHU ,-]HUR[LGHQK\GUDDW��HHQ�LM]HUHUWV�GDW�YRRUDO�LQ�YODNNH�ODQGVWUHNHQ��LQ�GDOHQ�HQ�

PRHUDVVLJH�JHELHGHQ�RS�JHULQJH�GLHSWH�YRRUNRPW
LQ�VLWX $FKWHUJHEOHYHQ� RS� H[DFW� GH� SODDWV� ZDDU� GH� ODDWVWH� JHEUXLNHU� KHW� KHHIW�

JHGHSRQHHUG��ZHJJHJRRLG�RI�YHUORUHQ
LQKXPDWLH %HJUDYLQJ�PHW�QLHW�JHFUHPHHUG�PHQVHOLMN�ERW
LQWHUVWDGLDDO (HQ�ZDUPHUH�SHULRGH�WLMGHQV�HHQ�LMVWLMG��JODFLDDO�
NRP /DDJ�JHELHG�ZDDU�QD�RYHUVWURPLQJ�YDQ�HHQ�ULYLHU�YDDN�ZDWHU�EOLMIW�VWDDQ�HQ�NOHL�

NDQ�EH]LQNHQ
NUHHN :DWHUZHJ�ZDDUELM�KHW�ZDWHU�YDQXLW�]HH�RI�ULYLHU RQGHU�LQYORHG�YDQ�KHW�JHWLMGH�LQ�

HQ�XLWVWURRPW
NURQNHOZDDUG 'HHO�YDQ�HHQ�VWURRPJHELHG�RPJHYHQ�± HQ�JURWHQGHHOV�RSJHERXZG�± GRRU�HHQ�

PHDQGHU
NZHO 'RRU�K\GURVWDWLVFKH�GUXN�DDQ�KHW�RSSHUYODNWH�WUHGHQ�YDQ�JURQGZDWHU
NZHOGHU� ]LH�VFKRU
ODDJ (HQ�YHUYROJEDUH JURQGHHQKHLG�GLH�RS�DUFKHRORJLVFKH�RI�JHRORJLVFKH�JURQGHQ�

DOV�HHQKHLG�ZRUGW�RQGHUVFKHLGHQ�
OHHP *URQGVRRUW�GLH�ZRUGW�JHNHQPHUNW�GRRU�HHQ�VDPHQVWHOOLQJ�YDQ�PHHU�GDQ�����

VLOW��PLQGHU�GDQ�����]DQG�HQ�PLQGHU�GDQ�����NOHL
/LPHV GH�QRRUGJUHQV�YDQ�KHW�5RPHLQVH ULMN
OLWKRORJLH :HWHQVFKDS�GLH�]LFK�EH]LJKRXGW�PHW�GH�EHVFKULMYLQJ�HQ�KHW�RQWVWDDQ�YDQ�GH�

VHGLPHQWDLUH�JHVWHHQWHQ
O|VV 'RRU�GH�ZLQG�JHYRUPGH�DI]HWWLQJ�YDQ�]HHU� ILMQNRUUHOLJ�PDWHULDDO�ZDDUYDQ�KHW�

RYHUJURWH�GHHO�YDQ�GH�NRUUHOV����������NOHLQHU�LV�GDQ�����P
OXWXP .OHLGHHOWMHV�NOHLQHU�GDQ����P
PHDQGHU 0LQ�RI�PHHU�UHJHOPDWLJH�OXVYRUPLJH�ULYLHUERFKW
PHDQGHUHQ �YDQ�ULYLHUHQ�RI�EHNHQ��=LFK�ERFKWLJ�GRRU�KHW�ODQGVFKDS�VOLQJHUHQ
PRWWH 7\SH�ODDWPLGGHOHHXZV�NDVWHHO��YDDN�HHQ�URQGH�EXUFKW�PHW�WRUHQ��JHSODDWVW�RS�

HHQ PHHVWDO�NOHLQH��NXQVWPDWLJH�YHUKRJLQJ
RHYHUDI]HWWLQJ 5XJ�ODQJV�HHQ�ULYLHU��EHVWDDQGH�XLW�RYHUZHJHQG�NOHLDI]HWWLQJHQ
RHYHUZDO /DQJJHUHNWH�UXJ� ODQJV�HHQ�ULYLHU�RI�NUHHN��RQWVWDDQ�GRRUGDW�ELM�KHW�EXLWHQ�GH�

RHYHUV�WUHGHQ�YDQ�GH�VWURRP�KHW�JURYHUH�PDWHULDDO�KHW�HHUVW�EH]LQNW
26/�GDWHULQJ 'DWHULQJVPHWKRGH�ZDDUPHH�RS�JURQG�YDQ�HQHUJLHYHUYDO�NDQ�ZRUGHQ�EHSDDOG�

ZDQQHHU� HHQ� IUDJPHQW� NZDUWV� �]DQG�� YRRU� KHW� ODDWVW� KHHIW� EORRWJHVWDDQ� DDQ�
GLUHFW�]RQOLFKW

R[LGDWLH 5HDFWLH�PHW�]XXUVWRI��URHVWHQ�FRUURVLH�ELM�PHWDOHQ��µYHUEUDQGLQJ¶�ELM�YHHQ�
SDO\QRORJLH =LH�SROOHQDQDO\VH
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SODJJHQGHN 9HUKRRJG�ERXZODQG��RQWVWDDQ�GRRU�RSKRJLQJ�WHQ�JHYROJH�YDQ�EHPHVWLQJ��9RRU�
GH�EHPHVWLQJ�ZHUGHQ�SODJJHQ�RI�PHW�]DQG�YHUPHQJGH�SRWVWDOPHVW�RSJHEUDFKW

SODQJHELHG *HELHG�ZDDUELQQHQ�GH�UHDOLVHULQJ�YDQ�GH�SODQYRUPLQJ�KHW�ERGHPDUFKLHI�NDQ�
EHGUHLJHQ

3OHLVWRFHHQ *HRORJLVFK� WLMGSHUN�GDW�FD������PLOMRHQ� MDDU�JHOHGHQ�EHJRQ��*HGXUHQGH�GH]H�
SHULRGH�ZDUHQ�HU�VWHUNH�NOLPDDWVZLVVHOLQJHQ�YDQ�JHPDWLJG�ZDUP�WRW�]HHU�NRXG�
�GH�YLHU�EHNHQGH�LMVWLMGHQ���1D�GH�ODDWVWH� LMVWLMG�EHJRQ�KHW�+RORFHHQ��FD�������
YRRU�&KU��

3OHQLJODFLDDO .RXGVWH�SHULRGH�YDQ�GH�ODDWVWH�LMVWLMG��KHW�:HLFKVHOLHQ��FD����������������MDDU�
JHOHGHQ

SRG]RO *RHG�RQWZLNNHOGH�ERGHP�LQ�JHELHGHQ�PHW�YHHO�QHHUVODJ
SROOHQDQDO\VH 'H�EHVWXGHULQJ�YDQ�IRVVLHOH�VWXLIPHHONRUUHOV�HQ�VSRUHQ�ZDDUGRRU�HHQ�EHHOG�YDQ�

GH�YHJHWDWLHJHVFKLHGHQLV�JHYRUPG�NDQ�ZRUGHQ��8LW�GH�YHJHWDWLHJHVFKLHGHQLV�
NDQ�KHW�NOLPDDW�ZRUGHQ�JHUHFRQVWUXHHUG

SRWVWDO 8LWJHGLHSWH�YHHVWDO
SUHKLVWRULH 'DW�GHHO�YDQ�GH�JHVFKLHGHQLV�ZDDUYDQ�JHHQ�JHVFKUHYHQ�EURQQHQ�EHZDDUG�]LMQ�

JHEOHYHQ
ULYLHUGXLQ 'RRU� YHUVWXLYLQJ� XLW� HHQ� ULYLHUYODNWH� KLHUODQJV� RQWVWDDQ� GXLQ� �LQ� 1HGHUODQG�

PHHVWDO�:HLFKVHOLHQ�RI�9URHJ�+RORFHHQ�YDQ�RXGHUGRP�
6DDOLHQ 9RRUODDWVWH� LMVWLMG�� ZDDULQ� KHW� ODQGLMV� WRW� LQ� 1HGHUODQG� GRRUGURQJ� HQ� GH�

VWXZZDOOHQ�ZHUGHQ�JHYRUPG��FD�����������������MDDU�JHOHGHQ
VFKRU =DQGJURQG� LQ� HHQ� JHWLMGHQZDWHU�� VWDDW� DOOHHQ� RQGHU� ZDWHU� ELM� ]HHU� KRRJ� WLM��

EHJURHLG
VLOW =HHU�ILMQ�VHGLPHQW�PHW�JURRWWH�������P
VODN 6WHHQDFKWLJ�DIYDO�YDQ�PHWDDO� RI�DDUGHZHUNSURGXFWLH
VOLN =DQGJURQG�LQ�HHQ�JHWLMGHQZDWHU��VWDDW�RQGHU�ZDWHU�ELM�YORHG�HQ�YDOW�GURRJ�ELM�HE��

NZHOGHU�RQEHJURHLG��ZDG
VROLIOXFWLH +HW� KHOOLQJDIZDDUWV� EHZHJHQ� YDQ�PHW� ZDWHU� YHU]DGLJG� YHUZHULQJVPDWHULDDO��

R�D��ELM�HHQ�SHUPDQHQW�EHYURUHQ�RQGHUJURQG
VSLHNHU 2S�SDOHQ�JHSODDWVW�RSVODJKXLVMH
VSLWV (HQ� ODQJJHUHNWH�]DQGUXJ�GLH� LQ�GH� ULFKWLQJ�YDQ�GH�DOJHPHQH�]HHVWURPLQJHQ�

XLWJURHLW�LQ�GH�PRQGLQJ�YDQ�HHQ�HVWXDULXP
VWUDQGYODNWH *URRW�YODN�]DQGLJ�JHELHG�WXVVHQ�WZHH�VWUDQGZDOOHQ
VWUDQGZDO /DQJV� GH� NXVW� JHYRUPGH� ODQJJHUHNWH� ]DQGUXJ� GLH� XLWVWHHNW� ERYHQ� KHW�

JHPLGGHOGH� KRRJZDWHUQLYHDX�� JHHIW� LQ� 1HGHUODQG� GH� RXGH� OLJJLQJ� YDQ� GH�
NXVWOLMQ�ZHHU

VWUDQJ 0HW�ZDWHU�JHYXOGH��YDQ�GH�KRRIGVWURRP�DIJHVQHGHQ�µGRGH¶� PHDQGHU
VWUDWLJUDILH 2SHHQYROJLQJ�YDQ�ODJHQ�LQ�GH�ERGHP
VWURRPJRUGHO +HW�JHKHHO�YDQ ULYLHURHYHUZDO���ULYLHUEHGGLQJ� HQ�NURQNHOZDDUG�DI]HWWLQJHQ��DO�

GDQ�QLHW�PHW�UHVWJHXO�HQ�
VWURRPUXJ 2XGH�ULYLHUJHXO�GLH�]RGDQLJ�LV�RSJHKRRJG�PHW�]DQGLJH�DI]HWWLQJHQ�GDW�GH�ULYLHU�

HHQ�QLHXZH�ORRS�KHHIW�JHNUHJHQ��EOLMIW�GRRU�LQNOLQNLQJ�YDQ�GH�NRPJHELHGHQ�DOV�
HHQ�UXJ�LQ�KHW�ODQGVFKDS�OLJJHQ

VWXZZDO 'RRU�GH�GUXN�YDQ�KHW�ODQGLMV�LQ�KHW�6DDOLHQ�RSJHGUXNWH�UXJ�YDQ�VFKHHIJHVWHOGH�
SUHJODFLDOH�VHGLPHQWHQ

WHUUDV��ULYLHU�� 'RRU�HHQ�ULYLHU�YHUODWHQ�HQ�GDDUQD�YHUVQHGHQ�GDOERGHP
YDDJJURQGHQ 0LQHUDOH� JURQGHQ� ]RQGHU� GXLGHOLMNH� SRG]RO�%�KRUL]RQW�� ]RQGHU� EULNODDJ� HQ�

]RQGHU�PLQHUDOH�HHUGODDJ
YHUEUXLQLQJ 3URFHV�YDQ�ERGHPYRUPLQJ�ZDDUELM�GH�ERGHP�HJDDO��URHVW�EUXLQ�YDQ�NOHXU�ZRUGW
YLFXV (HQ� EXUJHUOLMNH� QHGHU]HWWLQJ� XLW� GH� 5RPHLQVH� WLMG�PHW� HHQ� VWHGHOLMN� NDUDNWHU�

PDDU�]RQGHU�VWDGVUHFKWHQ
YLQGSODDWV 5XLPWHOLMN�EHJUHQVG�JHELHG�ZDDUELQQHQ�]LFK�DUFKHRORJLVFKH�LQIRUPDWLH�EHYLQGW
:HLFKVHOLHQ *HRORJLVFKH�SHULRGH��ODDWVWH�LMVWLMG��ZDDULQ�KHW�ODQGLMV�1HGHUODQG�QLHW�EHUHLNWH���

FD�����������������MDDU�JHOHGHQ
]DYHO *URQGVRRUW�GLH�WXVVHQ ��HQ�����OXWXP��NOHLGHHOWMHV�NOHLQHU�GDQ����P��EHYDW
]HOG]DDPKHLG 0DWH�ZDDULQ�HHQ�EHSDDOG�W\SH�PRQXPHQW�VFKDDUV�LV��RI�LV�JHZRUGHQ��YRRU�HHQ�

SHULRGH�RI�LQ�HHQ�JHELHG









%LMODJH����%RRUEHVFKULMYLQJHQ
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NOLQNHU��

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��OLFKW�JULMVEUXLQ��
RSJHEUDFKWH�JURQG

���

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��OLFKWJULMV

���

.OHL��VWHUN�]DQGLJ��
PDWLJ�KXPHXV��VSRUHQ�
SXLQ��GRQNHUEUXLQ��
NDONORRV

����

.OHL��]ZDN�VLOWLJ��
EUXLQJULMV��NDONORRV

����

.OHL��]ZDN�VLOWLJ��VWHUN�
KXPHXV��GRQNHUEUXLQ��
9HQLJ��NDONORRV

����

9HHQ��VWHUN�NOHLwJ��
GRQNHUEUXLQ��NDONORRV

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��JULMV��NDONULMN

����

=DQG��PDWLJ�ILMQ��VWHUN�
VLOWLJ��JULMV��NDONULMN

����

.OHL��VWHUN�]DQGLJ��
JULMV��NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��VWHUN�
VFKHOSKRXGHQG��
VSRUHQ�KRXW��JULMV��
NDONULMN

����

=DQG��PDWLJ�JURI��
PDWLJ�VLOWLJ��JULMV��NDONULMN

����
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���

���

NOLQNHU��

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��OLFKWEUXLQ��
6WUDDW]DQG��
RSJHEUDFKWH�JURQG

��

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��VSRUHQ�JODV��
EURNNHQ�NOHL��
EUXLQJULMV��0RGHUQ�JODV

���

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��]ZDN�KXPHXV��
VSRUHQ�EDNVWHHQ��
VSRUHQ�JULQG��EUXLQ

���

=DQG��PDWLJ�JURI��
PDWLJ�VLOWLJ��PDWLJ�
JULQGKRXGHQG��
JULMVEHLJH��NDONORRV

���

=DQG��PDWLJ�JURI��
PDWLJ�VLOWLJ��PDWLJ�
JULQGKRXGHQG��JULMV��
NDONORRV

����

.OHL��VWHUN�]DQGLJ��
]ZDN�KXPHXV��VSRUHQ�
EDNVWHHQ��GRQNHUJULMV��
NDONORRV

����

.OHL��PDWLJ�]DQGLJ��
JULMV��NDONORRV

����

9HHQ��PLQHUDDODUP��
GRQNHUEUXLQ��NDONORRV

����

.OHL��]ZDN�VLOWLJ��]ZDN�
KXPHXV��VSRUHQ�
SODQWHQ��GRQNHUEUXLQ��
6ODS��NDONORRV

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��ODDJMHV�NOHL��JULMV��
2UJ�ODDJMH�RS�
���������NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��ODDJMHV�NOHL��
VSRUHQ�VFKHOSHQ��JULMV��
2UJ�ODDJMH������NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��VSRUHQ�VFKHOSHQ��
JULMV��NDONULMN

����

9HHQ��PLQHUDDODUP��
GRQNHUEUXLQ

����

.OHL��]ZDN�VLOWLJ��
VSRUHQ�VFKHOSHQ��JULMV��
NDONULMN

����

.OHL��]ZDN�]DQGLJ��
]ZDN�KXPHXV��VSRUHQ�
VFKHOSHQ��EUXLQJULMV��
NDONULMN

����

.OHL��]ZDN�]DQGLJ��
]ZDN�KXPHXV��VWHUN�
VFKHOSKRXGHQG��
EUXLQJULMV��NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��URRGEUXLQ��
NDONORRV

����
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���

WHJHO��

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��XLWHUVW�
SXLQKRXGHQG��VFKHUS���

=DQG��PDWLJ�JURI��]ZDN�
VLOWLJ��JULMVEHLJH��
VFKHUS��NDONULMN��
RSJHEUDFKWH�JURQG

����

9HHQ��]ZDN�NOHLwJ��
GRQNHUEUXLQ��
JHOHLGHOLMN��NDONORRV����

=DQG��PDWLJ�ILMQ��VWHUN�
VLOWLJ��OLFKWJULMV��9HUGHU�
ERUHQ�RQPRJHOLMN��
NDONULMN

����
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��

=DQG��PDWLJ�ILMQ��]ZDN�
VLOWLJ��]ZDN�
VFKHOSKRXGHQG��OLFKW�
JULMVJHHO��VFKHUS��
NDONULMN

���

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��]ZDN�KXPHXV��
EURNNHQ�NOHL��]ZDN�
SXLQKRXGHQG��
GRQNHUJULMV��VFKHUS��
9HHO�JHYOHNW�JULMV��
NDONULMN��RPJHZHUNWH�
JURQG

����

=DQG��PDWLJ�ILMQ��]ZDN�
VLOWLJ��OLFKW�JULMVEUXLQ��
VFKHUS��NDONULMN��
&�KRUL]RQW

����

.OHL��VWHUN�]DQGLJ��
VWHUN�KXPHXV��UHVWHQ�
SODQWHQ��GRQNHU�
JULMVEUXLQ��9HQLJ�HQ�
JHODDJG��VFKHUS��
NDONORRV

����

.OHL��VWHUN�]DQGLJ��
UHVWHQ�SODQWHQ��JULMV��
*HODDJG��VFKHUS��
NDONULMN

����

=DQG��PDWLJ�ILMQ��XLWHUVW�
VLOWLJ��OLFKWJULMV��9HUGHU�
ERUHQ�QLHW�PRJHOLMN��
NDONULMN

����
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WHJHO��

=DQG��PDWLJ�ILMQ��]ZDN�
VLOWLJ��OLFKWJHHO��VFKHUS��
NDONULMN��RSJHEUDFKWH�
JURQG

���

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��]ZDN�KXPHXV��
]ZDN�SXLQKRXGHQG��
JULMV��VFKHUS��9HHO�
JHYOHNW�GRQNHUJULMV��
NDONULMN��RPJHZHUNWH�
JURQG

���

9HHQ��VWHUN�NOHLwJ��
VSRUHQ�EDNVWHHQ��
VSRUHQ�JODV��GRQNHU�
JULMVEUXLQ��+LVWRULVFK��
VFKHUS��9HHO�JHYOHNW�
GRQNHUJULMV��NDONORRV��
$�KRUL]RQW��
RPJHZHUNWH�JURQG

����

.OHL��PDWLJ�VLOWLJ��
VSRUHQ�KRXWVNRRO��
JULMV��JHOHLGHOLMN��
NDONORRV

����

9HHQ��VWHUN�NOHLwJ��
XLWHUVW�
SODQWHQKRXGHQG��
GRQNHU�JULMVEUXLQ��
1DWXXUOLMN��JHOHLGHOLMN��
NDONORRV

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��EURNNHQ�YHHQ��
ODDJMHV�]DQG��OLFKWJULMV��
JHOHLGHOLMN��NOHLODJHQ��
NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��OLFKWJULMV��(QNHO�
ODDJMH��NOHLODJHQ��
NDONULMN
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EHUP��

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��OLFKWJHHO��VFKHUS��
NDONULMN��RSJHEUDFKWH�
JURQG

���

=DQG��]HHU�JURI��]ZDN�
VLOWLJ��JULMVEHLJH��
VFKHUS��NDONULMN��
RSJHEUDFKWH�JURQG

����

=DQG��PDWLJ�JURI��]ZDN�
VLOWLJ��OLFKWJULMV��VFKHUS��
NDONULMN��RSJHEUDFKWH�
JURQG

����

=DQG��PDWLJ�ILMQ��VWHUN�
VLOWLJ��UHVWHQ�SODQWHQ��
OLFKWJULMV��9HUGHU�ERUHQ�
QLHW�PRJHOLMN��NDONULMN

����
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NOLQNHU�
�

=DQG��PDWLJ�ILMQ��]ZDN�
VLOWLJ��]ZDN�
VFKHOSKRXGHQG��OLFKW�
JULMVJHHO��VFKHUS��
NDONULMN��RSJHEUDFKWH�
JURQG

���

=DQG��XLWHUVW�JURI��
]ZDN�VLOWLJ��]ZDN�
JULQGLJ��JULMVEHLJH��
VFKHUS��NDONULMN��
RSJHEUDFKWH�JURQG

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��UHVWHQ�SODQWHQ��
JULMV��JHOHLGHOLMN��
NOHLODJHQ��NDONULMN

����

=DQG��PDWLJ�ILMQ��PDWLJ�
VLOWLJ��VSRUHQ�VFKHOSHQ��
JULMV��NDONULMN

����



/HJHQGD��FRQIRUP�1(1������

JULQG

*ULQG��VLOWLJ

*ULQG��]ZDN�]DQGLJ

*ULQG��PDWLJ�]DQGLJ

*ULQG��VWHUN�]DQGLJ

*ULQG��XLWHUVW�]DQGLJ

]DQG

=DQG��NOHLwJ

=DQG��]ZDN�VLOWLJ

=DQG��PDWLJ�VLOWLJ

=DQG��VWHUN�VLOWLJ

=DQG��XLWHUVW�VLOWLJ

YHHQ

9HHQ��PLQHUDDODUP

9HHQ��]ZDN�NOHLwJ

9HHQ��VWHUN�NOHLwJ

9HHQ��]ZDN�]DQGLJ

9HHQ��VWHUN�]DQGLJ

NOHL

.OHL��]ZDN�VLOWLJ

.OHL��PDWLJ�VLOWLJ

.OHL��VWHUN�VLOWLJ

.OHL��XLWHUVW�VLOWLJ

.OHL��]ZDN�]DQGLJ

.OHL��PDWLJ�]DQGLJ

.OHL��VWHUN�]DQGLJ

OHHP

/HHP��]ZDN�]DQGLJ

/HHP��VWHUN�]DQGLJ

RYHULJH�WRHYRHJLQJHQ

]ZDN�KXPHXV

PDWLJ�KXPHXV

VWHUN�KXPHXV

]ZDN�JULQGLJ

PDWLJ�JULQGLJ

VWHUN�JULQGLJ

JHXU

JHHQ�JHXU

]ZDNNH�JHXU

PDWLJH�JHXU

VWHUNH�JHXU

XLWHUVWH�JHXU

ROLH

JHHQ�ROLH�ZDWHU�UHDFWLH

]ZDNNH�ROLH�ZDWHU�UHDFWLH

PDWLJH�ROLH�ZDWHU�UHDFWLH

VWHUNH�ROLH�ZDWHU�UHDFWLH

XLWHUVWH�ROLH�ZDWHU�UHDFWLH

S�L�G��ZDDUGH

!�

!�

!��

!���

!����

!�����

PRQVWHUV

JHURHUG�PRQVWHU

RQJHURHUG�PRQVWHU

YROXPHULQJ

RYHULJ

ELM]RQGHU�EHVWDQGGHHO

*HPLGGHOG�KRRJVWH�JURQGZDWHUVWDQG

JURQGZDWHUVWDQG

*HPLGGHOG�ODDJVWH�JURQGZDWHUVWDQG

VOLE

ZDWHU



/HJHQGD�DINRUWLQJHQ�$UFKHRORJLVFKH�%RRUEHVFKULMYLQJ��FRQIRUP�$6%������

3HUFHQWDJHV�HQ�0HGLDDQ
.ODVVH =DQGPHGLDDQ
8LWHUVW�ILMQ ��������P
=HHU�ILMQ ���������P
0DWLJ�ILMQ ���������P
0DWLJ�JURI ���������P
=HHU�JURI ���������P
8LWHUVW�JURI ����������P

1LHXZYRUPLQJHQ
�� VSRRU��� ZHLQLJ��� YHHO�
$INRUWLQJ 1LHXZYRUPLQJHQ
)(& ,-]HUFRQFUHWLHV
))& )RVIDDWFRQFUHWLHV
)29 )RVIDDWYOHNNHQ
01& 0DQJDDQFRQFUHWLHV
529 5RHVWYOHNNHQ
9,9 9LYLDQLHW
9.= 9HUNLH]HOLQJ
=$9 =DQGYHUNLWWLQJHQ

%RGHPNXQGLJH LQWHUSUHWDWLHV
&RGH %RGHPNXQGLJH�

LQWHUSUHWDWLHV
%2' %RGHP
%29 %RXZYRRU
(6* (VJURQG
*/( *OH\KRUL]RQW
+,1 +XPXVLQVSRHOLQJ
,1+ ,QVSRHOLQJVKRUL]RQW
.$7 .DWWHNOHL
.%5 .OHL��EURNNHOLJ
/22 /RRG]DQG
02( 0RHGHUPDWHULDDO
20* 2PJHZHUNWH�JURQG
23* 2SJHEUDFKWH�JURQG
2;5 2[LGDWLH�UHGXFWLHJUHQV
32' 3RG]RO
5<3 *HULMSW
7./ 7RS�NDONORRV
753 7HUSDDUGH
8,7 8LWVSRHOLQJVKRUL]RQW
9(1 9HJHWDWLHQLYHDX
91* *HODDJG�YHJHWDWLHQLYHDX
95* 9HUJUDYHQ

%RGHPKRUL]RQW
&RGH %RGHPKRUL]RQW 2PVFKULMYLQJ
%+$ $�KRUL]RQW 0LQHUDOH�

ERYHQJURQG
%+$% $%�KRUL]RQW 2YHUJDQJVKRUL]RQW
%+$& $&�KRUL]RQW 2YHUJDQJVKRUL]RQW
%+$( $(�KRUL]RQW 2YHUJDQJVKRUL]RQW
%+% %�KRUL]RQW ,QVSRHOLQJVKRUL]RQW
%+%& %+�KRUL]RQW 2YHUJDQJVKRUL]RQW
%+& &�KRUL]RQW 8LWJDQJVPDWHULDDO
%+( (�KRUL]RQW 8LWVSRHOLQJVKRUL]RQW
%+(% (%�KRUL]RQW 2YHUJDQJVKRUL]RQW
%+2 2�KRUL]RQW 6WURRLVHOODDJ
%+5 5�KRUL]RQW 9DVW�JHVWHHQWH

6HGLPHQWDLUH�NDUDNWHULVWLHN��ODDJJUHQV
$INRUWLQJ $IPHWLQJ�

RYHUJDQJV]RQH
.ODVVH

%', ������� �������FP %DVLV�
GLIIXXV

%*( � ����� ������FP %DVLV�
JHOHLGHOLMN

%6( ������FP %DVLV�
VFKHUS

.DONJHKDOWH
&RGH .DONJHKDOWH
&$� .DONORRV
&$� .DONDUP
&$� NDONULMN

$UFKHRORJLVFKH LQGLFDWRUHQ
�� VSRRU��� ZHLQLJ��� YHHO�
&RGH 2PVFKULMYLQJ
$:) $DUGHZHUNIUDJPHQWHQ
%67 %DNVWHHQ
*/6 *ODV
+.% +RXWVNRROEURNNHQ
+.6 +RXWVNRROVSLNNHOV
0;; 0HWDDO
2;%2 2QYHUEUDQG�ERW
2;%9 9HUEUDQG�ERW
6*. *HEURNHQ�NZDUWV
6/$ 6ODNNHQ�VLQWHOV
698 9XXUVWHHQ
6;; 1DWXXUVWHHQ
9./ 9HUEUDQGH�NOHL
965 9LVUHVWHQ
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