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�
+HW��&29,'����SURWRFRO�DXGLRYLVXHOH�VHFWRU��ELHGW�DOJHPHQH�UHJHOV�GLH�KHW�RSVWDUWHQ�YDQ�GH�$9�VHFWRU�LQ�GH�QLHXZH�����PHWHU�ZHUNVLWXDWLH�]DO�
KHOSHQ���
�
'H��722/.,7��ELHGW�DDQVOXLWHQG�GDDURS�WLSV�HQ�WULFNV�RP�ILOP�ZHUN]DDPKHGHQ�XLW�WH�NXQQHQ�YRHUHQ�ELQQHQ�GH�JHVWHOGH�UHJHOV�YDQ�KHW�5,90��PHW�
UXLPWH�YRRU�PDDWZHUN�SHU�SURGXFWLH��'H]H��722/.,7��LV�VSHFLILHN�JHULFKW�RS�GUDPD���FRPPHUFLDO��HQ�GRFXPHQWDLUH�SURGXFWLHV��
�
$OOH�WLSV�HQ�WULFNV�]LMQ�KDQGV�RQ�HQ�EHGRHOG�WHU�LQVSLUDWLH�RP�EHVPHWWLQJ�WH�YRRUNRPHQ��'H�7RRONLW�VWUHHIW�HU�QLHW�QDDU�DOOHVRPYDWWHQG�WH�]LMQ�PDDU�
ELHGW�DGYLH]HQ�YRRU�LHGHU�GHSDUWHPHQW��3URIHVVLRQDOV�XLW�DOOH�GHSDUWHPHQWHQ�KHEEHQ�KLHU�LQSXW�YRRU�JHJHYHQ�YDQXLW�KXQ�EHWUHIIHQGH�YDNJHELHG��
'H�IRFXV�OLJW�KLHUELM�RS�GH�DDQSDN�RS�GH�ZHUNYORHU��ILQDQFLsOH�NZHVWLHV�]LMQ�KLHULQ��QLHW��RSJHQRPHQ��+HW�LV�DDQ�GH�KHDGV�RI�GHSDUWPHQW�HQ�GH�
�XLWYRHUHQG��SURGXFHQWHQ�RP�PHW�HONDDU�LQ�JHVSUHN�WH�JDDQ�RP�VDPHQ�WRW�HHQ�ZHUNEDUH�EHJURWLQJ�WH�NRPHQ�GLH�GH�YHLOLJKHLG�YDQ�FDVW�HQ�FUHZ�]DO�
QDVWUHYHQ��2YHUZHJLQJHQ�]RDOV�ELMYRRUEHHOG�KHW�GUDJHQ�YDQ�PRQGNDSMHV��YRRU�FUHZOHGHQ��DOV�VWDQGDDUG�WH�KDQWHUHQ�WLMGHQV�KHW�GUDDLHQ�HQ�KHW�
WHPSHUDWXXU�PHWHQ�YDQ�FUHZ�HQ�FDVW�]LMQ�DIVSUDNHQ�GLH�SHU�SURGXFWLH�PRHWHQ�ZRUGHQ�JHPDDNW��
�
%LM�LHGHU�GHSDUWHPHQW�]LMQ�GH�ELMEHKRUHQGH�FUHZ�IXQFWLHV�RQGHUJHEUDFKW��$QLPDWLH�HQ�'RFXPHQWDLUH�KHEEHQ�HHQ�DSDUWH�SDJLQD�LQ�KHW�GRFXPHQW��
,HGHUH�WDEHO�UHIHUHHUW�DDQ�KHW�&29,'����SURWRFRO�DXGLRYLVXHOH�VHFWRU�YLD�GH�QXPPHUV�LQ�GH�ODDWVWH�NRORP��%HNLMN�GDDURP�DOWLMG�]RZHO�GH�UHJHOV�GLH�
LQ�KHW�SURWRFRO�VWDDQ�RSJHVWHOG�DOV�GH�WLSV�	�WULFNV�LQ�GH�7RRONLW��
�
'H]H�7RRONLW�]DO�FRQWLQX�ZRUGHQ�DDQJHSDVW�DDQ�GH�KDQG�YDQ�GH�YHUDQGHUHQGH�5,90�UHJHOV��&KHFN�GDDURP�DOWLMG�GH�GDWXP�RS�GH�YRRUSDJLQD��2S�
GH�ZHEVLWH�YDQ�GH�'$))�]DO�DOWLMG�GH�ODDWVWH�YHUVLH�EHVFKLNEDDU�]LMQ��%LQQHQNRUW�]DO�RRN�HHQ�DSS�YHUVFKLMQHQ�GLH�VQHO�HQ�PDNNHOLMN�RYHU]LFKW�]DO�
ELHGHQ��
�
+HW�JHEUXLN�YDQ�SODVWLF��HQ�ZHJZHUSDUWLNHOHQ�]DO�DDQ]LHQOLMN�WRHQHPHQ�L�Y�P��DOOH�YRRU]RUJVPDDWUHJHOHQ��:H�URHSHQ�LHGHUHHQ�RS�RP�]RYHHO�
PRJHOLMN�WH�UHF\FOHQ�HQ�JHEUXLN�WH�PDNHQ�YDQ�PLOLHXYULHQGHOLMNH��ELRORJLVFK�DIEUHHNEDUH��ZHJZHUSDUWLNHOHQ��
�
'H]H�7RRONLW�LV�RQWZLNNHOG�GRRU�'87&+�$&$'(0<�)25�),/0��'$))��
0HW�KXOS�YDQ�$FWHXUVEHODQJHQ��$&7���$&0�)LOPSURIHVVLRQDOV��$VVLVWDQW�'LUHFWRUV�&OXE��$'&���'XWFK�&DVWLQJ�6RFLHW\��'&6���'XWFK�'LUHFWRUV�
*XLOG��''*���'XWFK�)LOP�&RPSRVHUV��')&���'XWFK�/RFDWLRQ�*XLOG��*UHHQ�)LOPPDNLQJ��1HGHUODQGVH�$JHQWHQ�$VVRFLDWLH��1$$���1HGHUODQGVH�
$XGLRYLVXHOH�3URGXFHQWHQ�$OOLDQWLH��1$3$���1HGHUODQGVH�%HURHSVYHUHQLJLQJ�)LOP��HQ�WHOHYLVLHPDNHUV��1%)���1HGHUODQGVH�YHUHQLJLQJ�
&LQHPD�(GLWRUV��1&(���1HGHUODQGVH�&RQWHQW�3URGXFHQWHQ��1&3���1HWKHUODQGV�3RVW�SURGXFWLRQ�$OOLDQFH��13$��1HWKHUODQGV�6RFLHW\�RI�
&LQHPDWRJUDSKHUV��16&���9LVXDO�(IIHFWV�3URIHVVLRQDOV��19;���9HUHQLJLQJ�&RQVWUXFWLHI�$XGLR��9&$���9(56�
�
0HW�VSHFLDOH�GDQN�DDQ�$QQD�3HGUROL��%REE\�%RHUPDQV��&KULVWLQH�+RXELHUV��)ORRU�2QUXVW��*XLGR�YDQ�*HQQHS��+\R�.DDJ��0DUGRX�-DFREV��1LNR�
3RVW��5DOSK�GH�+DDQ��5RQ�7RHNRRN��6DVNLD�YDQ�GHU�7DV��:LOOHP�'RRUPDQ�� �
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352'8&7,(� ULVLFR��ORZ�

����3URGXFHQW�
����([FHFXWLYH�SURGXFHU�
����-XULVW�
����8LWYRHUHQG�SURGXFHQW��OLQH�SURGXFHU��
����3URGXFWLHOHLGLQJ�
����$VVLVWHQW�SURGXFWLHOHLGHU�
����7UDQVSRUWFR|UGLQDWRU�
����+RXVLQJ�FR|UGLQDWRU�
����%XGJHW�FRQWUROOHU�
�����$FFRXQWDQW�
�����5XQQHU�3$�
�����5HVHDUFKHU�
�����+HDOWK�	�VDIHW\�RIILFHU�
�����3RVW�SURGXFWLH�VXSHUYLVRU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

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

%HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�ELM�YRRUNHXU�YDQXLW�KXLV��
�
��3ODDWV�SODVWLF�RI�SOH[LJODV�DIVFKHLGLQJHQ�WXVVHQ�ZHUNSOHNNHQ�LQGLHQ�WKXLVZHUNHQ�QLHW�
PRJHOLMN�LV��
�
��/XQFK�LQ�VKLIWV�RP�YROGRHQGH�DIVWDQG�WH�NXQQHQ�KRXGHQ��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

������������������������
�������

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

%HVPHWWLQJ�YLD�
PDWHULDOHQ�

��'HHO�]R�PLQ�PRJHOLMN�NDQWRRUDUWLNHOHQ�PHW�HONDDU��'HQN�KLHUELM�RRN�DDQ�VFKDUHQ��
QLHWPDFKLQHV��SHUIRUDWRUV�HQ�SHQQHQ��2QWVPHW�DOOH�PDWHULDOHQ�QD�JHEUXLN��
�
��2QWVPHW�DOJHPHHQ�JHEUXLNWH�PDWHULDOHQ�QD�LHGHU�JHEUXLN��'HQN�KLHUELM�DDQ�KHW�
NRIILH�DSSDUDDW��SULQWHUV�HWF��
�

���

��



��%HSHUN�GH�EHGLHQLQJ�YDQ�KHW�NRIILH�DSSDUDDW�WLMGHQV�EHVSUHNLQJHQ�WRW���SHUVRRQ��
�
��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�KHW�SRVWKRXVH�HGLWRU�RYHU�GH�RYHUGUDFKW�YDQ�DOOH�
WUDQVSRUWVFKLMYHQ��YDQ�UXQQHU�QDDU�SRVWKRXVH�DVVLVWHQW�QDDU�HGLWRU���2QWVPHW�DOOH�VFKLMYHQ�
ZDQQHHU�GH]H�ZRUGHQ�ELQQHQJHEUDFKW��

������������������
�����������

%HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��2UJDQLVHHU�EUHDNGRZQ�YHUJDGHULQJHQ�LQ�NOHLQHUH�JURHSHQ�RI�YLD�YLGHRFDOOV��
�
��3ODQ�KHW�EHWUHGHQ�YDQ�ORFDWLHV�WLMGHQV�ORFDWLHEH]RHNHQ��LQ�VDPHQVSUDDN�PHW�
RSQDPHOHLGLQJ�HQ�ORFDWLH��LQ�VKLIWV�SHU�GHSDUWHPHQW�]RGDW�LHGHUHHQ�YROGRHQGH�DIVWDQG�NDQ�
KRXGHQ��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

������������������������
���

���������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��,QGLHQ�HHQ�DFWHXU�DFWULFH�QLHW�PHW�HLJHQ�YHUYRHU�NDQ�NRPHQ�NRSSHO�KHP�KDDU�GDQ�HHQ�
YDVWH�3$�HQ�]RUJ�YRRU�HHQ�SODVWLF�DIVFKHLGLQJ�WXVVHQ�3$�HQ�FDVW��
�
��9RRU]LH�GH�DXWR�QD�LHGHUH�ULW�YDQ�HHQ�VWDQGDDUG�
ZLSH�GRZQ
�ZDDUELM�WHQ�PLQVWH�DOOH�
KDQGYDWWHQ��GHXUHQ��GDVKERDUG��DFKWHUNOHS��KHW�VWXXU�HQ�GH�SRRN�ZRUGW�RQWVPHW��2QWVPHW�
DXWR
V�GDDUQDDVW�PLQLPDDO��[�SHU�GDJ�JURQGLJ��

�������������������
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2YHULJH�WLSV�	�WULFNV� ��9RRU]LH�FDVW�HYHQWXHHO�YDQ�KRWHORYHUQDFKWLQJHQ�LQGLHQ�]LM�WKXLV�HHQ�WH�KRRJ�ULVLFR�ORSHQ�L�Y�P��KXLVJHQRWHQ��
�
��3UREHHU�KHW�DDQWDO��HGHO�ILJXUDQWHQ�WH�PLQLPDOLVHUHQ�WRW�KHW�EURRGQRGLJH�HQ�SDV�VFqQHV�KLHUYRRU�HYHQWXHHO�DDQ��
�
��2UJDQLVHHU�VSHFLDOH�&RURQD�EUHDNGRZQ�YHUJDGHULQJHQ�RP�KLHU�RS�WH�DQWLFLSHUHQ�WLMGHQV�KHW�GUDDLHQ��epQ�RP�GH�
SODQQLQJV��HQ�ORJLVWLHNH�DDQSDVVLQJHQ�WH�EHVSUHNHQ��PHW�RSQDPHOHLGLQJ�HQ�ORFDWLH��HQ�ppQ�YRRU�LQKRXGHOLMNH�
�NOHGLQJ��PDNH�XS��SURGXFWLRQ�GHVLJQ���
�
��9HUVWXXU�FDOOVKHHWV��GUDDLSODQQLQJHQ��VFULSWV�HQ�EUHDNGRZQV�XLWVOXLWHQG�GLJLWDDO�RP�EHVPHWWLQJ�YLD�GH]H�
GRFXPHQWHQ�WH�YRRUNRPHQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�PEW�KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�HQ�UHPRWH�YLHZLQJV��
�

��



��1%��'H�KHDOWK�	�VDIHW\�RIILFHU�]LHW�DO�YDQDI�HHQ�YURHJ�VWDGLXP�WRH�RS�GH�YHLOLJKHLGVPDDWUHJHOHQ�GLH�PRHWHQ�ZRUGHQ�
JHQRPHQ�P�E�W��&RYLG�����'H]H�IXQFWLH�VWDDW�ORV�YDQ�HHQ�VHW���QXUVH��
�
��1%��1DDU�YHUZDFKWLQJ�]DO�KHW�GUDDLHQ�RQJHYHHU��������ODQJ]DPHU�JDDQ�GDQ�QRUPDDO�L�Y�P��DOOH�PDDWUHJHOHQ��
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231$0(/(,',1*� ULVLFR��ORZ�PHGLXP�

�����VW�$'��RSQDPHOHLGHU��
�����QG�$'�
�����UG�$'�
����.LQGHUEHJHOHLGHU�
����)LJXUDWLHEHJHOHLGHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��+RXG�DIVWDQG�GRRU�JHEUXLN�WH�PDNHQ�YDQ�SHUVRRQOLMNH�SRUWR
V��NDQ�HYHQWXHHO�RQGHUGHHO�
]LMQ�YDQ�HHQ�VSHFLDDO�SDNNHW�YRRU�DFWHXUV�DFWULFHV���9RRU]LH�GH]H�YDQ�QDPHWDJV��
�
��3ODDWV�DOOHHQ�ILJXUDQWHQ�ELM�HONDDU�XLW�HHQ]HOIGH�KXLVKRXGHQ��
�
��=RUJ�GDW�HU�]R�PLQ�PRJHOLMN�FRQWDFW�WXVVHQ�FDVW��FUHZ�HQ�ILJXUDWLH�LV�RS�GH�VHW�HQ�LQ�ZDFKW�
UXLPWHV��
�
��=LH�RYHU]LFKW�352'8&7,(�L�Y�P��YHUYRHU�DFWHXUV��

���������������

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��3ODQ�ORFDWLHEH]RHNHQ��LQ�VDPHQVSUDDN�PHW�SURGXFWLH��HYHQWXHHO�LQ�VKLIWV�SHU�GHSDUWHPHQW�
]RGDW�LHGHUHHQ�YROGRHQGH�DIVWDQG�NDQ�KRXGHQ��
�
��3ODQ�GH�RS��HQ�DIERXZ�LQ�VKLIWV�SHU�GHSDUWHPHQW�]RGDW�]LM�YROGRHQGH�DIVWDQG�NXQQHQ�
KRXGHQ��+RXG�KLHU�RRN�UHNHQLQJ�PHH�PHW�FDOOWLMGHQ��
�
��3ODQ�GH�OXQFK�HYHQWXHHO�LQ�VKLIWV��SHU�GHSDUWHPHQW��]RGDW�LHGHUHHQ�YROGRHQGH�DIVWDQG�NDQ�
KRXGHQ��

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

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�

�����������������������
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QDPHWDJV��

� � � �

2YHULJH�WLSV�	�WULFNV� ��6WDUW�LHGHUH�GUDDLGDJ�PHW�HHQ�DOJHPHQH�EULHILQJ�ZDDUELM�DOOH�ELM]RQGHUKHGHQ�YDQ�GH�GDJ�ZRUGHQ�EHQDGUXNW�HQ�
ZRUGW�DDQJHJHYHQ�KRH�KLHUPHH�RP�WH�JDDQ��
�
��%HSHUN�GH�WLMG�RS�GH�VHW�WRW�HHQ�PLQLPXP�YRRU�DFWHXUV�GLH�LQ�HHQ�ULVLFRJURHS�YDOOHQ��OHHIWLMG��JH]RQGKHLG�HWF����+RXG�
KLHU�UHNHQLQJ�PHH�PHW�GH�SODQQLQJ�HQ�EXQGHO�KXQ�WH�VSHOHQ�VFqQHV�]RYHHO�PRJHOLMN��
�
��%XQGHO�KHW�GUDDLHQ�YDQ�LQWLHPH�VFqQHV�]RYHHO�PRJHOLMN�HQ�SODQ�GH]H�DDQ�KHW�HLQGH�YDQ�GH�GUDDLSHULRGH��
�
��3ODDWV��ZDQQHHU�GLW�PRJHOLMN�LV�LQ�GH�UXLPWH��HHQ��ZLWQHVV�FDPHUD��GLH�]LFKW�RS�GH�VHW�ELHGW�]RGDW�LHGHUHHQ�NDQ�]LHQ�
KRHYHHO�SHUVRQHQ�RS�GH�VHW�DDQZH]LJ�]LMQ��
�
��6WHO�HHQ�YDVW�SHUVRRQ�DDQ�RP�KHDGVHWV�SRUWR
V�WH�RQWVPHWWHQ��
�
��3UREHHU�KHW�DDQWDO��HGHO�ILJXUDQWHQ�WRW�HHQ�PLQLPXP�WH�EHSHUNHQ�HQ�SDV��LQ�RYHUOHJ�PHW�GH�VFHQDULVW�HQ�UHJLVVHXU��
VFqQHVHYHQWXHHO�DDQ��
�
��+RXG�RXGHUV�YHU]RUJHUV�YDQ�NLQGHUHQ�]RYHHO�PRJHOLMN�RS�DIVWDQG�HQ�PDDN�GXLGHOLMNH�DIVSUDNHQ�RYHU�EUHQJHQ�HQ�
KDOHQ��
�
��'HHO�ILJXUDWLH�WLMGHQV�ZDFKWWLMGHQ�RS�LQ�NOHLQHUH�JURHSHQ�RP�VDPHQVFKROLQJ�WH�YRRUNRPHQ���]LH�RRN�WLSV�	�WULFNV�
/2&$7,(� ���
�
��=LH�RRN�WLSV�	�WULFNV�352'8&7,(��
�
��=LH�RRN�WLSV�HQ�WULFNV�5(*,(�L�Y�P��UHSHWLWLH�RS�VHW��
�
��=LH�RRN�&$67��
�
��=LH�RRN�WLSV�	�WULFNV�9);�	�027,21�*5$3+,&6��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
�
��1%��1DDU�YHUZDFKWLQJ�]DO�KHW�GUDDLHQ�RQJHYHHU��������ODQJ]DPHU�JDDQ�GDQ�QRUPDDO�L�Y�P��DOOH�
PDDWUHJHOHQ��

� �

��



/2&$7,(� ULVLFR��ORZ�

����/RFDWLHVFRXW�
����/RFDWLHPDQDJHU�
����/RFDWLH�DVVLVWHQW�
����9HUNHHUVUHJHODDU�
����%HYHLOLJHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ�HQ�RI�FDVW�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��&UHsHU�YROGRHQGH�UXLPWH�YRRU�GH�PDWHULDDOZDJHQV�SHU�GHSDUWHPHQW��+RXG�KLHUELM�RRN�
UHNHQLQJ�PHW�GH�ORRSURXWHV�YDQ�HQ�QDDU�GH�VHW�WRH��
�
��9RRU]LH�GH�VHW�YDQ�HHQ�YHUULMGEDUH��GRRU]LFKWLJH�SHUVSH[�VFKHUPHQ�RP�GH�PRJHOLMNKHLG�WH�
FUHsUHQ�RP�ELMY��UHJLH�HQ�FDPHUD�UHJLH�HQ�FDVW�GLFKW�ELM�HONDDU�RYHUOHJ�WH�NXQQHQ�KRXGHQ��
+HW�VFKHUP�PRHW�QD�LHGHU�JHEUXLN�ZRUGHQ�RQWVPHW��
�
��=RUJ�YRRU�DSDUWH�KROGLQJV�SHU�GHSDUWHPHQW��+RXG�KLHUELM�RRN�UHNHQLQJ�PHW�FDVW�HQ�
ILJXUDWLH��RQGHUVFKHLG�WXVVHQ�YROZDVVHQHQ�HQ�NLQGHUHQ��RP�FRQWDFW�PHW�HONDDU�HQ�FUHZ�WRW�
HHQ�PLQLPXP�WH�EHSHUNHQ��
�
��0DDN�YROGRHQGH�UXLPWH�YULM�YRRU�PDNH�XS�HQ�NOHGLQJ�RP��DIJH]LHQ�YDQ�KHW�QRRG]DNHOLMNH�
FRQWDFW��KHQ�YROGRHQGH�DIVWDQG�WH�ODWHQ�KRXGHQ�WRW�FDVW��
�
��%LHG�LHGHUH�DFWHXU�DFWULFH�HHQ�HLJHQ��SODVWLF��GRRV�DDQ��PHW�DIVOXLWLQJ���ZDDU�]LM�
SHUVRRQOLMNH�VSXOOHQ�LQ�NXQQHQ�EHZDUHQ��9RRU]LH�LHGHUH�GRRV�YDQ�HHQ�QDPHWDJ��
�
��=RUJ�YRRU�]LWJHOHJHQKHLG�YRRU�GH�OXQFK�ZDDUELM�YROGRHQGH�DIVWDQG�NDQ�ZRUGHQ�JHKRXGHQ��
&UHsHU�HYHQWXHHO�]LWJHOHJHQKHGHQ�YRRU�NOHLQH�JURHSHQ�]RGDW�PHQ�PDNNHOLMN�NDQ�ZRUGHQ�
YHUVSUHLG��
�
��=HW�HYHQWXHHO�H[WUD�PRELHOH�WRLOHWWHQ�LQ�RP�WH�YRRUNRPHQ�GDW�HU�ULMHQ�RQWVWDDQ��
�
��=RUJ�YRRU�YROGRHQGH�
RQWVPHWWLQJ�VWDWLRQV
��DOFRKRO��ZDWHU�HQ�]HHS��SDSLHUHQ�GRHNMHV�HWF���
RS�HQ�URQGRP�GH�VHW��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ�VHWV��
�
��3ODDWV�WHQWHQ�PHW�FRPSDUWLPHQWHULQJHQ�RP�DSDUWH��ZHUN�UXLPWHV�WH�FUHsUHQ�YRRU�FUHZ��
HQ�RI�FDVWOHGHQ��
�

������������������������
���

��



��,QVWUXHHU�FUHZOHGHQ�LQ�GH]HOIGH�ULFKWLQJ�WH�SDUNHUHQ�RP�WH�YRRUNRPHQ�GDW�PHQVHQ�HONDDU�
KLHU�NUXLVHQ��DOOHHQ�YDQ�WRHSDVVLQJ�ELM�SDUNHHUSODDWVHQ�UHFKW�QDDVW�HONDDU���

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ�ELQQHQ�HLJHQ�
GHSDUWHPHQW�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��

������������������������
���

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�ORFDWLHKRXGHUV�HQ�
RYHULJH�SHUVRQHQ�

��6FRXW�]RYHHO�PRJHOLMN�RS�DIVWDQG�YLD�YLGHRFDOOV��DOOHHQ�GH�ORFDWLHVFRXW�OLYH�RS�GH�ORFDWLH���
YLGHR
V��IRWR
V�HQ�YDQXLW�EHVWDDQGH�DUFKLHYHQ��
�
��0DDN�JHEUXLN�YDQ��RQGRRU]LFKWLJH��DI]HWWLQJHQ�URQGRP�GH�VHW��RRN�RP�WH�YRRUNRPHQ�GDW�
PHQVHQ�JDDQ�VWDDQ�NLMNHQ���
�
��0DDN�DOOHHQ�JHEUXLN�YDQ�HHQ�EHZRRQGH�ORFDWLH�ZDQQHHU�GH�EHZRQHU�V��JHGXUHQGH�GH�
GUDDLSHULRGH��RS�GLH�EHWUHIIHQGH�ORFDWLH��HOGHUV�NXQQHQ�YHUEOLMYHQ��

������������������������
���

����������� %HVPHWWLQJ�YLD�
PDWHULDOHQ�

��2QWVPHW�DOOH�PDWHULDOHQ�YRRU�HQ�QD�JHEUXLN��0DDN�HYHQWXHHO�JHEUXLN�YDQ�NDVWHQ�PHW�
89%�OLFKW�RP�PDWHULDOHQ�WH�NXQQHQ�RQWVPHWWHQ��
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�PDWHULDOHQ�DDQUDDNW��*HHI�KLHUELM�JHHQ�
PDWHULDOHQ�DDQ�HONDDU�GRRU��]RZHO�URQGRP�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ�RI�RQWVPHW�
PDWHULDOHQ�YRRU�GH�RYHUGUDFKW��
��0DDN�HYHQWXHHO�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��ppQ�YRRU�DDQJHUDDNWH�PDWHULDOHQ�HQ�
ppQ�YRRU�VFKRQH�PDWHULDOHQ��
��3ODDWV�HOOHERRJ�RSHQHUV�RS�GHXUNOLQNHQ�RP�FRQWDFW�PHW�KDQGHQ�WH�YRRUNRPHQ��
��0DDN�JHEUXLN�YDQ�HHQ�VWRN�YDQ�SUHFLHV�����PHWHU�RP�VQHO�PDUNHULQJHQ�WH�NXQQHQ�PDNHQ��

������������������
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2YHULJH�WLSV�	�WULFNV� ��0DDN�JHEUXLN�YDQ�ELHUWDIHOV�GLH�GRRU�KXQ�OHQJWH�DXWRPDWLVFK�YROGRHQGH�DIVWDQG�FUHsUHQ��
�
��=HW�YHUVFKLOOHQGH�ORRSURXWHV�XLW�ZDDUELM�HHQULFKWLQJVYHUNHHU��PHW�GDDUWXVVHQ�����PHWHU��JHPDNNHOLMN�NDQ�ZRUGHQ�
JHVWURRPOLMQG��
�
��&UHsHU�YHUVFKLOOHQGH�KROGLQJV�YRRU�ILJXUDWLH�RP�VDPHQVFKROLQJ�WH�YRRUNRPHQ�LQGLHQ�GH]H�JURHS�WH�JURRW�LV��
�
��6WHO�YRRU�LHGHUH�GUDDLGDJ�VSHFLILHNH�FRURQD�QRWLWLHV�RS�P�E�W��LHGHUH�VHW�ORFDWLH��'HHO�GH]H�YRRUDI�PHW�SURGXFWLH�HQ�
RSQDPHOHLGLQJ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

��



�

5(*,(� ULVLFR��ORZ�PHGLXP�

����5HJLVVHXU�
����5HJLH�DVVLVWHQW�
����6FULSW�FRQWLQXLWHLW�
����'LDOHFW�FRDFK�
����&KRUHRJUDDI�
����6WRU\ERDUG�DUWLHVW�

IXQFWLH�V�� ULVLFR�RPVFKULMYLQJ� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��&DVW�YLD�VHOIWDSHV�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�EHVFKHUPLQJ��RS�ORFDWLH�QLHW�NDQ�
ZRUGHQ�JHJDUDQGHHUG��
�
��*HHI�DDQZLM]JLQJHQ�HQ�HYHQWXHOH�LQVWUXFWLHV�RS�DIVWDQG�GRRU�HQ�PDDN�KLHUELM�JHHQ�I\VLHN�
FRQWDFW�PHW�GH�FDVW��
�
��=LH�RYHU]LFKW�YRRU�&$67,1*��

���������������

����������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�RS�GH�VHW�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN��ELMY��YLD�4WDNH�RI�9XHU���
�
��0DDN�DOOHHQ�JHEUXLN�YDQ�HHQ�SHUVRRQOLMNH�VWRHO�RI�NUXN��
�
���=LH�RYHU]LFKW�YRRU�*(/8,'�L�Y�P��DIOXLVWHUVHW��

�������������������

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��

���������������
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2YHULJH�WLSV�	�WULFNV� ��%HVWHHG�H[WUD�DDQGDFKW�DDQ�GH�UHSHWLWLH�WLMGHQV�GH�SUHSURGXFWLH�RP�VFqQHV�RS�GH�VHW�VQHOOHU�WH�NXQQHQ�
GUDDLHQ��
�
��%HVWHHG�RS�GH�VHW�H[WUD�DDQGDFKW�HHQ�GH�GRRUORRS�HQ�UHSHWLWLH�RP�KLHU�WXVVHQ�WDNHV�GRRU�]R�PLQ�PRJHOLMN�
WLMG�DDQ�NZLMW�WH�]LMQ��

���



�
��=LH�WLSV�	�WULFNV�6&(1$5,2��
�
��=LH��WLSV�	�WULFNV��&$67��
�
��=LH�WLSV�	�WULFNV�&$0(5$��
�
��=LH�RRN�WLSV�	�WULFNV�9);�	�027,21�*5$3+,&6��
�
��=LH�RRN�WLSV�	�WULFNV�231$0(/(,',1*��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



�

&$67� ULVLFR��PHGLXP�KLJK�

���$FWHXU�$FWULFH��YROZDVVHQHQ��
���$FWHXU�$FWULFH��NLQGHUHQ��

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�DQGHUH�FDVWOHGHQ�

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�VHOIWDSHV�YRRU�FDVWLQJV�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�EHVFKHUPLQJ��QLHW�NDQ�
ZRUGHQ�JHJDUDQGHHUG��
�
��0DDN�RQGHUOLQJH�DIVSUDNHQ��PHGH�LQ�RYHUOHJ�PHW�SURGXFWLH��RSQDPHOHLGLQJ�HQ�UHJLH��RYHU�
GH�DDQSDN�HQ�RI�DDQSDVVLQJ�YDQ�VFqQHV�ZDDUELM�����PHWHU�DIVWDQG�KRXGHQ�QLHW�PRJHOLMN�LV�
�ELMY��LQWLHPH�VFqQHV���

���������������

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ�

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�VHOIWDSHV�YRRU�FDVWLQJV�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�EHVFKHUPLQJ��QLHW�NDQ�
ZRUGHQ�JHJDUDQGHHUG��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
� ��=LH�RYHU]LFKW�YRRU�0$.(�83�HQ�.267880��
�
��=LH�RYHU]LFKW�YRRU�*(/8,'��RS�VHW��L�Y�P��]HQGHUV��
�
��=LH�RYHU]LFKW�YRRU�231$0(/(,',1*�L�Y�P��NLQGHUEHJHOHLGLQJ��

�������������������

�������������� %HVPHWWLQJ�YLD�DUW�
�SURSV��UHNZLVLHWHQ�HWF���

��=LH�RYHU]LFKW�YRRU�352'8&7,21�'(6,*1�� ���

�������� %HVPHWWLQJ�YLD�NOHGLQJ�
HQ�RI�PDNH�XS�

��=LH�RYHU]LFKW�YRRU�0$.(�83�HQ�.267880�� �������

� � � �

2YHULJH�WLSV�	�WULFNV� ��5HSHWHHU�LQ�HHQ�JURWH�UH��UXLPWH�RP�YROGRHQGH�EHZHJLQJVYULMKHLG�WH�FUHsUHQ��
�
��0DDN�JHEUXLN�YDQ�SOH[LJODV�RI�SODVWLF�DIVFKHLGLQJHQ�WLMGHQV�UHSHWLWLHV�RI�FDVWLQJV�ZDQQHHU�DFWHXUV�GLFKW�ELM�HONDDU�
PRHWHQ�VSHOHQ��
�
��%HVWHHG�H[WUD�DDQGDFKW�DDQ�GH�UHSHWLWLH�WLMGHQV�GH�SUHSURGXFWLH�RP�VFqQHV�RS�GH�VHW�VQHOOHU�WH�NXQQHQ�GUDDLHQ��
�

���



���=LH�RYHU]LFKW�YRRU�352'8&7,(�L�Y�P��KRWHOV�HQ�WUDQVSRUW��
�
��=LH�RYHU]LFKW�/2&$7,(�L�Y�P��KROGLQJV��
�
��=LH�WLSV�	�WULFNV�231$0(/(,',1*�L�Y�P��DFWHXUV�LQ�ULVLFRJURHSHQ��
�
��=LH�WLSV�	�WULFNV�5(*,(�L�Y�P��GRRUORRS�HQ�UHSHWLWLH�RS�VHW��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
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���



�

),*85$7,(� ULVLFR��PHGLXP�KLJK�

����(GHOILJXUDQW�
����)LJXUDQW�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��%HSHUN�KHW�FRQWDFW�PHW�FDVW�GRRU�WLMGHQV�GH�GRRUORRS�HQ�UHSHWLWLH�YROGRHQGH�DIVWDQG�WH�
KRXGHQ��

�

����� %HVPHWWLQJ�GRRU�
FRQWDFW�PHW�DQGHUH�
�HGHO�ILJXUDQWHQ�

��0DDN�VHOIWDSHV�YRRU�FDVWLQJV�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�EHVFKHUPLQJ��QLHW�NDQ�
ZRUGHQ�JHJDUDQGHHUG��
�
���=LH�RYHU]LFKW�/2&$7,(�L�Y�P��KROGLQJ ���

���������������

����� %HVPHWWLQJ�GRRU�
FRQWDFW�PHW�FUHZ�

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�VHOIWDSHV�YRRU�FDVWLQJV�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�EHVFKHUPLQJ��QLHW�NDQ�
ZRUGHQ�JHJDUDQGHHUG��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
� ��=LH�RYHU]LFKW�YRRU�0$.(�83��
�
���=LH�RYHU]LFKW�YRRU�.267880��
�
��=LH�RYHU]LFKW�YRRU�*(/8,'��RS�VHW��L�Y�P��]HQGHUV��
�
��=LH�RYHU]LFKW�YRRU�231$0(/(,',1*�L�Y�P��NLQGHUEHJHOHLGLQJ��

�������������������

����� %HVPHWWLQJ�YLD�DUW�
�SURSV��UHNZLVLHWHQ�
HWF���

��=LH�RYHU]LFKW�YRRU�352'8&7,21�'(6,*1�� ���

����� %HVPHWWLQJ�YLD�NOHGLQJ�
HQ�RI�PDNH�XS�

��1HHP��LQ�RYHUOHJ�PHW�SURGXFWLH��]RYHHO�PRJHOLMN�HLJHQ�NOHGLQJVWXNNHQ�PHH��
�
��=LH�RYHU]LFKW�YRRU�0$.(�83��
�
��=LH�RYHU]LFKW�YRRU�.267880��

���
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2YHULJH�WLSV�	�WULFNV� ��%HVWHHG�YRRUDI�H[WUD�DDQGDFKW�DDQ�GH�GRRUORRS�RP�VFqQHV�RS�GH�VHW�VQHOOHU�WH�NXQQHQ�GUDDLHQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
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�

&$67,1*� ULVLFR��ORZ�PHGLXP�

����&DVWLQJ�'LUHFWRU�
����&DVWLQJ�DVVLVWHQW�
����5HFHSWLRQLVW�H��

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��9UDDJ�DFWHXUV�DFWULFHV�VHOIWDSHV�WRH�WH�VWXUHQ�ZDQQHHU�YROGRHQGH�DIVWDQG��HQ�RI�
EHVFKHUPLQJ��QLHW�NDQ�ZRUGHQ�JHJDUDQGHHUG��
�
��3ODQ�H[WUD�WLMG�LQ�WXVVHQ�FDVWLQJV�RP�UXLPWHV�WH�RQWVPHWWHQ�HQ�RYHUODS�WH�YRRUNRPHQ��
�
��:LVVHO��LQGLHQ�PRJHOLMN��VWHHGV�WXVVHQ�YHUVFKLOOHQGH�VWXGLR
V�]RGDW�SHUVRQHQ�HONDDU�]R�PLQ�
PRJHOLMN�NUXLVHQ��
�
��&UHsHU�GXLGHOLMNH�PDUNHULQJHQ�GLH�GH�EHZHHJUXLPWH�SHU�SHUVRRQ�WLMGHQV�FDVWLQJV�
DDQJHYHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�LQ�DOOH�FDVWLQJUXLPWHV��

�����������

�� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�UHJLH�

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�JHEUXLN�YDQ�VHOIWDSHV�LSY�FDVWLQJV�RS�ORFDWLH��
�
��&UHsHU�GXLGHOLMNH�PDUNHULQJHQ�GLH�GH�EHZHHJUXLPWH�SHU�SHUVRRQ�WLMGHQV�FDVWLQJV�
DDQJHYHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�LQ�DOOH�FDVWLQJUXLPWHV��

�����������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FROOHJD
V�

��5LFKW�ZHUNUXLPWHV�]R�LQ�GDW�WHQ�DOOH�WLMGH�����PHWHU�DIVWDQG�NDQ�ZRUGHQ�JHKRXGHQ��+RXG�
KLHUELM�RRN�UHNHQLQJ�PHW�ORRSURXWHV��
�
��:HUN�LQ�VKLIWV�RP�KHW�DDQWDO�DDQZH]LJH�SHUVRQHQ�WH�PLQLPDOLVHUHQ��'LW�ELHGW�RRN�UXLPWH�
RP�ZHUNWLMGHQV�HYHQWXHHO�WH�YHUUXLPHQ�RP�WRFK�YROGRHQGH�FDVWLQJV�RS�ORFDWLH�DI�WH�NXQQHQ�
QHPHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�������

����� %HVPHWWLQJ�YLD�DUW�
�SURSV��UHNZLVLHWHQ�HWF���

��2QWVPHW�DOOH�SURSV�HQ�UHNZLVLHWHQ�YRRU�HQ�QD�JHEUXLN��
�
��0DDN�HYHQWXHHO�JHEUXLN�YDQ�GXEEHOH�SURSV��GLH�VWHHGV�WXVVHQWLMGV�GRRU�HHQ�DVVLVWHQW�
ZRUGHQ�RQWVPHW��RP�]R�VQHO�HHQ�QLHXZH�WDNH�RS�WH�VWDUWHQ��

���
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2YHULJH�WLSV�	�WULFNV� ��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�� �
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6&(1$5,2� ULVLFR��ORZ�

����6FHQDULR�VFKULMYHU�
����'UDPDWXUJ�VFULSW�FRDFK�
����6FULSW�HGLWRU�
����5HVHDUFKHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�SURGXFHQW�HQ�RI�
UHJLVVHXU�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��

�������������������

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
ELQQHQ�HLJHQ�
GHSDUWHPHQW�HQ�RI�
FR�VFKULMYHUV�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��

�������������������
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2YHULJH�WLSV�	�WULFNV� ��3DV�VFqQHV�DDQ�]RGDW�GH]H�SDVVHQ�ELQQHQ�GH�KXLGLJH�UHJHOV�ZDQQHHU�KHW�YHUKDDO�GLW�WRHODDW��/HW�KLHUELM�RRN�RS�GH�
UHJHOV�GLH�JHOGHQ�LQ�KHW�EXLWHQODQG�LQGLHQ�KLHU�RRN�ZRUGW�JHGUDDLG��
�
��+HUVFKULMI��ZDDU�PRJHOLMN��VFqQHV�RP�PDDWUHJHOHQ�WHJHPRHW�WH�NRPHQ��:DDN�KLHUELM�YRRU�R�D��NOHLQH�
�ELQQHQ�UXLPWHV��JURWH�JURHSHQ�ILJXUDQWHQ�HQ�LQWLHPH�VFqQHV��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
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&$0(5$� ULVLFR��ORZ�

����'LUHFWRU�RI�3KRWRJUDSK\��'R3��
����)RFXVSXOOHU���VW�$&��
����&DPHUD�DVVLVWHQW���QG�$&��
����'DWD�KDQGOHU��',7��
����6WHDGLFDP�RSHUDWRU�
����'URQH�RSHUDWRU�
����6WLOOV�IRWRJUDDI�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��+RXG�DIVWDQG�GRRU�JHEUXLN�WH�PDNHQ�YDQ�HHQ�UHPRWH�KHDG��
�
��+RXG�DIVWDQG�GRRU�KHW�JHEUXLN�YDQ�ODQJH�UH��OHQ]HQ��
�
��3OH[LJODV�ZDQGHQ�JHEUXLNHQ�ELM�WXVVHQ�FDVW�HQ�FDPHUD��
�
��6WHO�JURHSVIRWR
V�VDPHQ�GRRU�GHHO�EHHOGHQ�SHUVRQHQ�DFKWHUDI�VDPHQ�WH�YRHJHQ��

���

�������������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�JHEUXLN�YDQ�HHQ�UHPRWH�IRFXVV\VWHHP��
�
��:HUN�PHW�HHQ�UHPRWH�PRQLWRULQJ�V\VWHHP�YRRU�KHW�IRWRJUDIHUHQ�YDQ�VWLOOV�]RGDW�
UHJLH�SURGXFWLH�YLD�HHQ�WDEOHW�PHH�NXQQHQ�NLMNHQ��
�
��=LH�RYHU]LFKW�YRRU�*5$',1*��

���

����������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��5LMG�DSDUW�YDQ�HONDDU�QDDU�GH�VHW�WRH��
�
��0DDN�JHEUXLN�YDQ�HHQ�UHPRWH�IRFXVV\VWHHP��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWR
V�KHDGVHW�V\VWHPHQ�YRRU]LHQ�YDQ�QDPHWDJV��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�DDQUDDNW��*HHI�KLHUELM�JHHQ�
DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ�RI�RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��,QGLHQ�GLW�WRFK�PRHW��ELMY��OHQ]HQ��OHJ�GH]H�GDQ�RS�HHQ�

������������������������
���

���



YHLOLJH�SOHN�QHHU�]RGDW�GH�DQGHU�GH]H�NDQ�SDNNHQ��

�������������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�
��$OOHHQ�KHW�FDPHUDWHDP�UDDNW�GH�FDPHUD�HTXLSPHQW�DDQ��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�DDQUDDNW��*HHI�KLHUELM�JHHQ�
DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ��RI��RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��0DDN�HHQ�SODQ�KRH�GH�VDPHQZHUNLQJ�PHW�KHW�JULS�
GHSWDUWHPHQW�]DO�ZRUGHQ��
�
��0DDN�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��RS�GH�PDJOLQHU���HHQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�
HHQ�YRRU�VFKRQH�VSXOOHQ��
�
��:HUN�LQGLHQ�PRJHOLMN�PHW���PDJOLQHUV��HHQ�PDJOLQHU�YRRU�GH��VW�$&�PHW�FDPHUD��
OHQ]HQ�VHW�WDV��(Q�HHQ�PDJOLQHU�YRRU�GH��QG�$&�PHW�PRQLWRUV��DFFX
V�HQ�GLVLQIHFWDQW��
�
��6ODWH�RS�DIVWDQG�YDQ�GH�DFWHXUV�HQ�EHSHUN�GH]H�WDDN�WRW�DOOHHQ�GH��QG�$&��
�
��:HUN�]RYHHO�PRJHOLMN�GUDDGORRV�RP�KHW�DDQWDO�NDEHOV�WH�EHSHUNHQ��RP�NDEHOFRQWDFW�WH�
EHSHUNHQ�HQ�ORJLVWLHNH�EHZHJLQJ��

�������������������
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2YHULJH�WLSV�	�WULFNV� ��'UDDL�PHW�PHHUGHUH�FDPHUD
V�RP�VQHOOHU�HHQ�OLFKWULFKWLQJ�DI�WH�GUDDLHQ��
�
��=HW�H[WUD�FUHZ�HQ�RI�FDPHUD�ERGLHV�LQ�RP�HHQ�YROJHQGH�VHW�XS�ORFDWLH�WH�SUHSSHQ��
�
��%HQRHP�RS�YRRUKDQG�ZLH�YDQ�KHW�FDPHUDGHSDUWHPHQW�'R3��VW�$&��QG�$&�DOV�/2:�RI�0(',80�ULVN�]LMQ�
LQJHGHHOG��
�
���QG�$&�NDQ�YHHO�GHVLQIHFWLH�ZHUN]DDPKHGHQ�GRHQ�WLMGHQV�GH�GUDDLGDJ�HQ�]RGRHQGH�NDQ�H[WUD�LQKXXU�YDQ�
DSSDUDWXXU�EHSHUNW�ZRUGHQ��HQ�VFKRRQPDDNWLMG�QD�GH�GUDDLGDJ���
�
��=HW��LQGLHQ�PRJHOLMN��HHQ�DSDUWH�GDWD�KDQGOHU�LQ�GLH�DOOHHQ�NDDUWHQ�NRPW�KDOHQ�RP�XLW�WH�ODGHQ�HQ�GLUHFW�YDQ�GH�VHW�
JDDW��=R�EHSHUN�MH�ORFDWLHZLVVHOLQJHQ�YDQ�GH��QG�$&�HQ�LV�GLH�RRN�DOWLMG�LQ�GH�EXXUW�YDQ�GH�VHW�RP�WH�NXQQHQ�VODWHQ�
HQ�VFKRRQPDNHQ��
�
��0DDN�JHEUXLN�YDQ�]RRPOHQ]HQ�L�S�Y��SULPHV�]RGDW�HU�PLQGHU�OHQVZLVVHOV�KDQGHOLQJHQ�QRGLJ�]LMQ�RS�GH�VHW��
�
��0DDN�JHEUXLN�YDQ�]ZDUH�EORN�DFFX
V�]RGDW�RP�KHW�DDQWDO�DFFX�ZLVVHOV�WH�PLQLPDOLVHUHQ��
�
��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�KHW�UHQWDO�KRXVH�RYHU�KHW�RQWVPHWWHQ�YDQ�DSSDUDWXXU�P�E�W��XLWJLIWH�HQ�LQOHYHUHQ��

���



+RXG�KLHUELM�RRN�UHNHQLQJ�PHW�KHW�VRRUW�RQWVPHWWLQJVPLGGHO�RP�VFKDGH�DDQ�GH�DSSDUDWXXU�WH�YRRUNRPHQ��GLW�LV�PHUN�
DIKDQNHOLMN��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�HQ�UHPRWH�YLHZLQJV��
�
��=LH�RRN�WLSV�	�WULFNV�9);�	�027,21�*5$3+,&6��
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*5,3� ULVLFR��ORZ�

����.H\�JULS�
����$VVLVWHQW�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV�� ���

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��:HUN�PHW�SOH[LJODV�VFKHUPHQ�RS�GH�'ROO\�RP�]R�HHQ�DIVFKHLGLQJ�JULS�'R3�WH�PDNHQ��
�
��&DPHUDSRVLWLH�YHUDQGHUHQ�WUDFN�OHJJHQ�WHUZLMO�HU�JHHQ�DQGHUH�FUHZOHGHQ�RS�GH�VHW�]LMQ��

���������������

����� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�
��$OOHHQ�KHW�JULSWHDP�UDDNW�GH�JULS�HTXLSPHQW�DDQ��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�DDQUDDNW��*HHI�KLHUELM�JHHQ�
DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ��RI��RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��
�
��0DDN�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��HHQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�HHQ�YRRU�VFKRQH�
VSXOOHQ��

�������������������
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2YHULJH�WLSV�	�WULFNV� ��:HUN�PHW�HHQ�UHPRWH�KHDG�]RGDW�QD�SRVLWLRQHULQJ�GH�JULS�HQ�'R3�YDQ�GH�VHW�NXQQHQ��
�
��0DDN�JHEUXLN�YDQ�HHQ�PLQL�MLE���VOLGHU�]RGDW�GH�'R3�]HOI�VQHO�QLHXZH�FDPHUDSRVLWLHV�NDQ�PDNHQ�QD�SODDWVLQJ�GRRU�
JULS��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
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/,&+7� ULVLFR��ORZ�

���*DIIHU�
���%HVW�ER\�
���(OHFWULFLDQ�%HOLFKWHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��

�������

������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��

�����������

������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�DDQUDDNW��*HHI�KLHUELM�JHHQ�
DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ��RI��RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��0DDN�KLHU�RRN�KHOGHUH�DIVSUDNHQ�RYHU�PHW�&DPHUD��
�
��0DDN�]RYHHO�PRJHOLMN�JHEUXLN�YDQ�DSSDUDWXXU�GDW�GRRU���SHUVRRQ�NDQ�ZRUGHQ�RSJH]HW��
�
��0DDN�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��HHQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�HHQ�YRRU�VFKRQH�
VSXOOHQ��
�
��:HUN�]RYHHO�PRJHOLMN�GUDDGORRV��]RGDW�HU�JHHQ�NDEHOV�RYHU�GH�VHW�KRHYHQ�WH�ORSHQ��/('�
HQ�DQGHUH�ODPSHQ�RS�DFFX�EY��

�������������������
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2YHULJH�WLSV�	�WULFNV� ��*HEUXLN�ZDDU�PRJHOLMN�OLFKW��ODPSHQ�YDQ�EXLWHQ�GH�VHW��GRRU�UDPHQ�HWF����GDDU�NXQQHQ�]H�VQHOOHU�ZRUGHQ�DDQJHSDVW��
�
��3UH�OLJKW�ZDDU�PRJHOLMN�RP�WLMG�RS�GH�GUDDLGDJ�WH�EHVSDUHQ��DDQJH]LHQ�GHSDUWHPHQWHQ�QLHW�WHJHOLMN�LQ�GH�VHW�NXQQHQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

���



�
*(/8,'��RS�VHW�� ULVLFR��PHGLXP���ORZ�

����*HOXLGVSHUVRRQ�3URGXFWLRQ�VRXQG�PL[HU�
����$VVLVWHQW�%RRP�2SHUDWRU���VW$6��
�����H�$VVLVWDQW�%RRP�2SHUDWRU���QG$6��

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�RQGHUZHUS�

��*HHI�GH�FDVW�LQVWUXFWLHV�RP�HHQ�]HQGHUPLFURIRRQ�]HOI�WH�SODDWVHQ��
�
2)�
�
��%UHQJ�YDQ�WHYRUHQ�HHQ�]HQGHUPLFURIRRQ�DDQ�LQ�HHQ�NOHGLQJVWXN��
�
2)�
�
��%UHQJ�]HOI�GH�]HQGHU�DDQ�PHW�EHVFKHUPHQGH�NOHGLQJ��KRRIGVSDWPDVNHU��PRQGNDSMH��
KDQGVFKRHQHQ���/HW�RS��'H�DFWHXU�DFWULFH�RQGHUZHUS�PRHW�RRN�HHQ�PRQGPDVNHU�RS��
�
��0DDN�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN�RP�DIVWDQG�WH�NXQQHQ�KRXGHQ��

���������������������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�RS�GH�VHW�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN��ELMY��YLD�4WDNH�RI�9XHU���

�������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��5LMG�DSDUW�YDQ�HONDDU�QDDU�GH�VHW�WRH�RI�SODDWV�HHQ�SODVWLF�DIVFKHLGLQJ�WXVVHQ�ULMGHU�HQ�
ELMULMGHU��
�
��:HUN�PHW�HHQ�SURGXFWLH�SRUWRVHW�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��RS�DIVWDQG�
FRPPXQLFHUHQ�KHHIW�GH�YRRUNHXU���SRUWRVHW�LV�SHUVRRQVJHERQGHQ��0DUNHHU�GH]H�PHW�
QDPHWDJV��

���������������

�������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��'HQN�KLHUELM�RRN�DDQ�DOOH�DSSDUDWXXU�GLH�
ZRUGW�JHEUXLNW�GRRU�FDVW��]HQGHUV��HQ�FUHZ��DIOXLVWHUVHW���
�
��0DUNHHU�DOOH�DSSDUDWXXU�PHW�QXPPHUV�RI�HLJHQ�QDDP��
�
��=HW�H[WUD�DSSDUDWXXU�HTXLSPHQW�LQ�RP�ELM�RSQDPHQ�GH�����PHWHU�DIVWDQG�WH�NXQQHQ�
ZDDUERUJHQ��
�
��=RUJ�YRRU�SHUVRRQOLMN�WRHJHZH]HQ�KHQJHO�V��DOVPHGH�YLGHR�RQWYDQJHU�V��͒�
�

���������������

���



��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�DDQUDDNW��*HHI�KLHUELM�JHHQ�
DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ�RI�RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��,QGLHQ�GLW�WRFK�PRHW��ELMY��EDWWHULMHQ��OHJ�GH]H�GDQ�RS�HHQ�
YHLOLJH�SOHN�QHHU�]RGDW�GH�DQGHU�GH]H�NDQ�SDNNHQ��
�
��0DDN�HYHQWXHHO�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��HHQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�HHQ�
YRRU�VFKRQH�VSXOOHQ�RS�GH�JHOXLG�PDJOLQHU��
�
��0DDN�HHQ�]HQGHUSDNNHW�SHU�FDVWOLG��LQFOXVLHI�SHUVRRQOLMNH�PLFURIRRQWMH��V����DFFHVVRLUHV�
�YRRU]LHQ�YDQ�HHQ�QDPHWDJ���
�
��0DDN�HHQ�
DIOXLVWHUSDNNHW
��NRSWHOHIRRQ�RQWYDQJHU��SHU�FUHZOLG��YRRU]LHQ�YDQ�QDPHWDJV���
�
��:HUN�]RYHHO�PRJHOLMN�GUDDGORRV�RP�KHW�DDQWDO�NDEHOV�WH�EHSHUNHQ��RP�NDEHOFRQWDFW�WH�
EHSHUNHQ�HQ�ORJLVWLHNH�EHZHJLQJ��

� � � �

2YHULJH�WLSV�	�WULFNV� ��%HQRHP�RS�YRRUKDQG�ZLH�YDQ�GH�JHOXLGVFUHZ�360��VW$6��QG�$6�DOV�/2:�RI�0(',80�ULVN�]LMQ�LQJHGHHOG��
�
���QG�$6�NDQ�YHHO�GHVLQIHFWLH�ZHUN]DDPKHGHQ�GRHQ�WLMGHQV�GH�GUDDLGDJ�HQ�]RGRHQGH�NDQ�H[WUD�]HQGHU�LQKXXU�
EHSHUNW�ZRUGHQ��HQ�VFKRRQPDDNWLMG�QD�GH�GUDDLGDJ���
�
��2YHUZHHJ�GH�LQ]HW�YDQ�HHQ�H[WUD�JHOXLGVFUHZOLG�RP�]RUJ�WH�GUDJHQ�YRRU�GH�H[WUD�KDQGHOLQJHQ�PHW�GH�]HQGHUV�HQ�
RYHULJH�DSSDUDWXXU��0HW�QDPH�ELM��H[WUHHP��JURWH�JURHSHQ�FDVW�RQGHUZHUSHQ�LV�GLW�HHQ�PXVW��
�
��0DDN�WLMGHQV�GH�SUH�SURGXFWLH��ORFDWLHEH]RHN��NOHGLQJ�GRRUSDV��GHFRXSDJH�RD��HYHQWXHOH�ZHQVHQ�HQ�LGHsHQ�
NHQEDDU�RP�VQHO�WRW�RSORVVLQJHQ�WH�NRPHQ�YRRU�GH�GUDDLSHULRGH��
�
��%HVSUHHN�ZHONH�FUHZ��HQ�FDVWOHGHQ�DSSDUDWXXU�NULMJHQ�YDQ�KHW�JHOXLGVGHSDUWHPHQW��]HQGHUV��µDIOXLVWHUSDNNHW¶��
WLPHFRGH��JXLGHWUDFN�RS�FDPHUD��HQ�3,;�RQWYDQJHUV�HWF��
�
��+RXG�HHQ�ORJERHN�ELM�ZDDULQ�VWDDW�DDQ�ZLH�MH�ZHONH�]HQGHU�JHHIW�PHW�ELMEHKRUHQGH�WLMG�HQ�GDWXP��
�
��'HVLQIHFWLHPLGGHOHQ�YRRU�GH�DSSDUDWXXU�ZRUGHQ�GRRU�360�PHHJHEUDFKW��'LW�OXLVWHUW�]HHU�QDXZ�ZDQW�GLW�LV�PHUN�
JHERQGHQ��9HUNHHUGH�PLGGHOHQ�YHUNRUWHQ�GH�OHYHQVGXXU�YDQ�GH�DSSDUDWXXU��
�
��=HQGHUV�NXQQHQ�RRN�PHW�HHQ�SOH[LJODV�VFKHUP�RS�KRRIG��WRW�ERUVWKRRJWH�WXVVHQ�FDVW��HQ�FUHZOLG�HQ�PHW�
KDQGVFKRHQHQ�ZRUGHQ�DDQJHEUDFKW���+DQGVFKRHQHQ�NXQQHQ�RRN�YHUYDQJHQ�ZRUGHQ�GRRU���VHF�����DOFRKROLVFKH�
KDQG�JHO�RP�KHW�µSULHJHOZHUN¶�WH�YHUVQHOOHQ�HQ�]R�PLQGHU�ODQJH�FRQWDFWPRPHQWHQ�WH�FUHsUHQ���
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
�

���




�1%��WRW�QRJ�WRH�LV�JHEOHNHQ�GDW�KHW�WH�YHHO�WLMG�NRVW�HQ�WH�ZHLQLJ�UHVXOWDDW�RSOHYHUW�DOV�HHQ�DFWHXU�]LFK]HOI�]HQGHUW��
� �

���



�

352'8&7,21�'(6,*1� ULVLFR��ORZ�

����3URGXFWLRQ�GHVLJQHU�
����$UW�GLUHFWRU�
����'HFRUERXZHU��VFKLOGHU�
����5HNZLVLWHXU�
����6HW�GUHVVHU�
����3URS�UXQQHU�
����3LFWXUH�YHKLFOH�FRQWUROOHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��=HW�DOOH�SURSV�HQ�UHNZLVLHWHQ�NODDU�YRRU�JHEUXLN�]RQGHU�GH]H�DDQ�WH�JHYHQ��
�
��*HHI�HYHQWXHOH�GHPRQVWUDWLHV�RS�DIVWDQG��

�������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��

�����������������������

�������������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��0DDN�]RYHHO�PRJHOLMN�JHEUXLN�YDQ�LWHPV�GLH�GRRU���SHUVRRQ�NXQQHQ�ZRUGHQ�YHUSODDWVW��
,QGLHQ�GLW�QLHW�PRJHOLMN�LV�GUDDJ�GDQ�K\JLsQH�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��
PRQGNDSMH���

������������������������
���

����������������� %HVPHWWLQJ�YLD�SURSV�HQ�
UHNZLVLHWHQ��

��2QWVPHW�DOOH�LWHPV�QD�JHEUXLN��0DDN�KLHU�HHQ�VSHFLDOH�KRHN�YRRU��RI�QRJ�EHWHU�HHQ�DSDUWH�
NDPHU�LQGLHQ�PRJHOLMN��YODNELM�GH�VHW��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�SURSV�DDQUDDNW��*HHI�KLHUELM�JHHQ�SURSV�DDQ�
HONDDU�GRRU�RI�RQWVPHW�GH]H�QD�RYHUGUDFKW��
�
��0DDN�WLMGHQV�KHW�GUDDLHQ�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��ppQ�YRRU�DDQJHUDDNWH�VSXOOHQ�
HQ�ppQ�YRRU�VFKRQH�VSXOOHQ�HQ�GXEEHO�SURSV�HYHQWXHHO�RP�VQHO�GRRU�WH�NXQQHQ�QDDU�HHQ�
YROJHQGH�WDNH��
�
��0DDN�YRRU�LHGHUH�DFWHXU�DFWULFH�HHQ�HLJHQ�
SURS�EDN
�LQGLHQ�PRJHOLMN��

�������������������

���



�
��,QGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�SURSV�WH�RQWVPHWWHQ��L�Y�P��NZHWVEDDUKHLG�YHUI�HWF���GUDDJ�
GDQ�WH�DOOHQ�WLMGH�KDQGVFKRHQHQ�HQ�HYHQWXHHO�HHQ�PRQGNDSMH��

� � � �

2YHULJH�WLSV�	�WULFNV� ��3UREHHU�]RYHHO�PRJHOLMN�WH�ERXZHQ��GUHVVHQ�YRRUDI�DDQ�GH�GUDDLGDJ�DDQJH]LHQ�RS�GUDDLGDJHQ�PDDU�HHQ�
GHSDUWHPHQW�WHJHOLMN�GH�VHW�LQ�NDQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



�

.267880� ULVLFR��PHGLXP�

����.RVWXXPRQWZHUSHU�
����.RVWXXP�RS�VHW�
����1DDLVWHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�HQ�ILJXUDWLH�

��/HJ�NOHGLQJ�NODDU�YRRU�DFWHXUV�DFWULFHV�LQ�HHQ�DSDUWH�UXLPWH�]RGDW�]LM�]LFK]HOI�JHPDNNHOLMN�
NXQQHQ�DDQNOHGHQ��
�
��'UDDJ�K\JLsQH�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��PRQGNDSMH��KRRIGVSDWPDVNHU��
LQGLHQ�KHW�QRRG]DNHOLMN�LV�RP�GLFKWELM�WH�NRPHQ��ELMYRRUEHHOG�YRRU�DIVSHOGHQ���
�
��=RUJ�YRRU�HHQ�SDV�VSLHJHO�]RGDW�DFWHXUV�DFWULFHV�NOHLQH�DDQSDVVLQJHQ�JHPDNNHOLMN�]HOI�
NXQQHQ�PDNHQ��
�
��9UDDJ��HGHO�ILJXUDQWHQ��LQ�RYHUOHJ�PHW�SURGXFWLH��]RYHHO�PRJHOLMN�HLJHQ�NOHGLQJ�PHH�WH�
QHPHQ�LQGLHQ�PRJHOLMN��

�������

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0LQLPDOLVHHU�GH�GRRUSDV�GRRU�VHWMHV�YDQ�WH�YRUHQ�GRRU�WH�VSUHNHQ�PHW�GH�UHJLVVHXU��
*HEUXLN�HHQ�SDVSRS�RP�DO�]R�JRHG�PRJHOLMN�WH�WRQHQ�]LHQ�KRH�KHW�JHKHHO�HUXLW�]DO�NRPHQ�WH�
]LHQ��
�
��0DDN�RS�GH�VHW�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN��ELMY��YLD�4WDNH�RI�9XHU���

�������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��0DDN�HHQ�KHOGHUH�WDDNYHUGHOLQJ�]RGDW�HU�PDDU���SHUVRRQ�LQ�GH�NOHGLQJEXV�LV�LQGLHQ�
KLHUELQQHQ�QLHW�YROGRHQGH�DIVWDQG�NDQ�ZRUGHQ�JHKRXGHQ��

���������������

���



�������� %HVPHWWLQJ�YLD�NOHGLQJ�
HQ�WRHEHKRUHQ�

��:DV�WZHHGHKDQGV�NOHGLQJ�YRRUDI�DDQ�GH�GRRUSDV��
�
��5HLQLJ�DOOH�NOHGLQJ�QD�JHEUXLN��WXVVHQWLMGV��PHW�HHQ�VWRRPUHLQLJHU�HQ�RI�GHVLQIHFWHUHQGH�
VSUD\��
�
��2QWVPHW�DOOH�WRHEHKRUHQ��IRXUQLWXUHQ�HWF���QD�JHEUXLN��
�
��+RXG�DSDUWH�ZDV]DNNHQ�DDQ�YRRU�LHGHUH�DFWHXU�DFWULFH��
�
��0DDN�YRRU�LHGHUH�DFWHXU�DFWULFH�HHQ�HLJHQ�VHW�SDNNHW�PHW�ELMYRRUEHHOG�HHQ�ZDUPH�MDV��
WKHUPR��HHQ�ZDDLHU��KDQGGRHN�HWF��9RHJ�HHQ�HYHQWHHO�SDNNHW�WRH�LQ�GH�RPVFKULMYLQJ�YRRU�
ILJXUDQWHQ�RP�GLW�]HOI�PHH�WH�QHPHQ��
�
��9HUSDN�NOHGLQJ�LQ�SODVWLF�KRH]HQ�HQ�GHVLQIHFWHHU�GH]H�QD�JHEUXLN��

��������������

� � � �

2YHULJH�WLSV�	�WULFNV� ��'RRU�GH�H[WUD�YRRU]RUJVPDDWUHJHOHQ�NDQ�GRRUSDVVHQ�PHHU�WLMG�NRVWHQ��KRXG�GDDU�UHNHQLQJ�PHH��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



�

0$.(�83� ULVLFR��PHGLXP�

����.H\�PDNH�XS�
����+DLU�
����6SHFLDO�PDNH�XS�
����0DNH�XS�DVVLVWHQW�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�HQ�ILJXUDWLH�

��*HHI�DFWHXUV�DFWULFHV�HYHQWXHHO�LQVWUXFWLHV�RP��EDVLV��PDNH�XS�]HOI�DDQ�WH�EUHQJHQ��
�
��'UDDJ�K\JLsQH�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��PRQGNDSMH��KRRIGVSDWPDVNHU��
LQGLHQ�KHW�QRRG]DNHOLMN�LV�RP�GLFKWELM�WH�NRPHQ��
�
��=RUJ�YRRU�HHQ�VSLHJHO�RS�GH�VHW�]RGDW�DFWHXUV�DFWULFHV�]HOI�NOHLQH�DDQSDVVLQJHQ�NXQQHQ�
GRHQ�WLMGHQV�KHW�GUDDLHQ��
�
��9UDDJ��HGHO�ILJXUDQWHQ�]RYHHO�PRJHOLMN�KXQ�HLJHQ�PDNH�XS�HQ�KDDU�WH�YHU]RUJHQ�LQGLHQ�
PRJHOLMN��

���������������

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��0DDN�RS�GH�VHW�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN��ELMY��YLD�4WDNH�RI�9XHU���

���

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��0DDN�HHQ�KHOGHUH�WDDNYHUGHOLQJ�]RGDW�HU�PDDU���SHUVRRQ�LQ�GH�PDNH�XS�UXLPWH�LV�LQGLHQ�
KLHUELQQHQ�QLHW�YROGRHQGH�DIVWDQG�NDQ�ZRUGHQ�JHKRXGHQ��
�
��0DDN�GXLGHOLMNH�DIVSUDNHQ�RYHU�ZLH�ZDW�DDQUDDNW��,QGLHQ�MH�WRFK�LHWV�PRHW�DDQJHYHQ�OHJ�
KHW�LWHP�GDQ�HUJHQV�QHHU�HQ�RQWVPHW�GLW�QD�RYHUGUDFKW��
�
��=RUJ�GDW�HU�JRHGH�YHQWLODWLH�LQ�GH�PDNH�XS�UXLPWH�LV��

���������������

����������� %HVPHWWLQJ�YLD�PDNH�XS�
HQ�WRHEHKRUHQ�

��0DDN�YRRU�LHGHUH�DFWHXU�DFWULFH�HHQ�HLJHQ�SDNNHW�PHW�PDNH�XS�HQ�RI�WRHEHKRUHQ��
�
��2QWVPHW�DOOH�JHEUXLNWH�PDWHULDOHQ�QD�JHEUXLN��

���������������

� � � �

���



2YHULJH�WLSV�	�WULFNV� ��$FWHXUV�JUDDJ�]HOI�WKXLV�VFKHUHQ�RP�WLMG�LQ�GH�PDNH�XS�VWRHO�WH�PLQLPDOLVHUHQ��
�
��'RRU�DOOH�YRRU]RUJVPDDWUHJHOHQ�NDQ�PDNH�XS�PHHU�WLMG�JDDQ�NRVWHQ��KRXG�GDDU�UHNHQLQJ�PHH��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



�

&$7(5,1*� ULVLFR��ORZ�

����&KHINRN�
����$VVLVWHQW�NRN�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�HQ�FUHZ�

��0DDN�YRRU�LHGHUHHQ�DSDUWH�ERUGHQ�SDNNHWWHQ�GLH��WDNH�DZD\�VW\OH��ZRUGHQ�XLWJHGHHOG��
�
2)�
�
��0DDN�DOOHHQ�JHEUXLN�YDQ�HHQ�EXIIHW�ZDQQHHU�HHQULFKWLQJVYHUNHHU�HQ�����PHWHU�DIVWDQG�
WXVVHQ�SHUVRQHQ�NDQ�ZRUGHQ�JHJDUDQGHHUG��'H�FKHI�RI�DVVLVWHQW�VFKHSW�KLHUELM�KHW�HWHQ�RS��
&UHZ�HQ�FDVW�KRXGHQ�DOOHHQ�KXQ�ERUG�YDVW��
�
��=HW�GH�OXQFK�RS�LQ�VKLIWV�SHU�GHSDUWHPHQW��LQ�RYHUOHJ�PHW�SURGXFWLH�HQ�RSQDPHOHLGLQJ��RP�
VDPHQVFKROLQJ�WH�YRRUNRPHQ�HQ�H[WUD�WLMG�YRRU�GH�OXQFK�WH�EHSHUNHQ��
�
��0DDN�GH�DIVSUDDN�PHW�SURGXFWLH�GDW�KHW�RQWELMW�NRPW�WH�YHUYDOOHQ�LQGLHQ�KLHU�JHHQ�H[WUD�WLMG�
YRRU�NDQ�ZRUGHQ�LQJHSODQG��+LHU�NDQ�HYHQWXHHO�HHQ�RQWELMWSDNNHW�YRRU�LQ�GH�SODDWV�NRPHQ�
GDW�ELM�DDQNRPVW�ZRUGHQ�XLWJHGHHOG��
�
��'HHO�GH�ZUDSKDS��WDNH�DZD\�VW\OH��XLW��RI��ODDW�GH]H�YHUYDOOHQ�LQ�RYHUOHJ�PHW�SURGXFWLH��
�
��%LHG�LHGHUHHQ�HHQ�RQWELMW�VQDFNSDNNHW�ZUDSKDS�DDQ�PHW�GDDURS�LHGHUV�QDDP��
�
��9RRU]LH�LHGHUHHQ�YDQ�HHQ�SHUVRRQOLMNH�ZDWHUIOHV�PHW�GDDURS�HHQ�QDPHWDJ��
�
��=HW�H[WUD�FDWHULQJNDUUHQ��YRRUYHUSDNWH�EURRGMHV��VQDFNV��NRIILH��WKHH�HWF���LQ�GLH�YHUVSUHLG�
NXQQHQ�ZRUGHQ�QHHUJH]HW��+RXG�KLHUELM�RRN�UHNHQLQJ�PHW�HYHQWXHOH�DSDUWH�KROGLQJV��SHU�
GHSDUWHPHQW���
�
��=LH�RYHU]LFKW�YRRU�/2&$7,(�L�Y�P��SODDWVLQJ�FDWHULQJ��

���

����� %HVPHWWLQJ�YLD�HWHQ�HQ�
GULQNHQ�

��9HUSDN�HWHQ�]RYHHO�PRJHOLMN�DSDUW�LQ��
�
��0DDN�DSDUWH�EDNMHV�YRRU�KHW���XXUWMH��
�
��'UDDJ�WH�DOOHQ�WLMGH�KDQGVFKRHQHQ��

�������

���



����� %HVPHWWLQJ�ELQQHQ�HLJHQ�
GHSDUWHPHQW�

��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�HHQ�KHOGHUH�WDDNYHUGHOLQJ�]RGDW�HU�PDDU���SHUVRRQ�LQ�GH�FDWHULQJEXV�LV�LQGLHQ�
KLHUELQQHQ�QLHW�YROGRHQGH�DIVWDQG�NDQ�ZRUGHQ�JHKRXGHQ��
�
��&UHsHU�HHQ�H[WUD�ZHUNVWDWLRQ��LQ�HHQ�H]�XS��RP�VQHO�HQ�HIILFLsQW�WH�NXQQHQ�ZHUNHQ��
�
��*HEUXLN�DOOHHQ�HLJHQ�NLWFKHQWRROV�HQ�RQWVPHW�GH]H�QD�JHEUXLN��

�������������������

� � � �

2YHULJH�WLSV�	�WULFNV� ��6WHO�LQ�RYHUOHJ�PHW�SURGXFWLH�HHQ�YDVWH�3$�DDQ�GLH�DOOH�FDWHULQJNDUUHQ�DDQYXOW�JHGXUHQGH�GH�GDJ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



6);� ULVLFR��ORZ�

����6);�6XSHUYLVRU�
����6);�&R|UGLQDWRU�
����6);�$VVLVWHQW�
����$UPRXUHU�ZHDSRQ�KDQGOHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�UHJLVVHXU�'R3�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��&UHsHU�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�
YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH�UXLPWH��ZDDULQ�YROGRHQGH�DIVWDQG�KRXGHQ�PRJHOLMN�LV��
�
��9RHJ�HHQ�H[WUD�PRQLWRU�WRH�]RGDW�GH�'R3�UHJLVVHXU�YROGRHQGH�DIVWDQG�NDQ�KRXGHQ�YDQ�GH�
6);�6XSHUYLVRU��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�
FUHZ�FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�������������������

����������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�PDWHULDOHQ�YRRU�HQ�QD�JHEUXLN��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�DSSDUDWXXU�PDWHULDOHQ�DDQUDDNW��*HHI�KLHUELM�
JHHQ�DSSDUDWXXU�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ�RI�RQWVPHW�
DSSDUDWXXU�YRRU�GH�RYHUGUDFKW��0DDN�KLHU�RRN�KHOGHUH�DIVSUDNHQ�RYHU�PHW�/LFKW�HQ�DQGHUH�
GHSDUWHPHQWHQ��
�
��0DDN�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��HHQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�HHQ�YRRU�VFKRQH�
VSXOOHQ��

�������

� � � �

���



2YHULJH�WLSV�	�WULFNV� ��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�&DPHUD�5HJLH�3URGXFWLH�2SQDPHOHLGLQJ�RYHU�H[WUD�DDQSDVVLQJHQ�RS�GH�VHW��
�
��%HVSUHHN�YRRUDI�6);�RSORVVLQJHQ�EHSHUNLQJHQ�GLH�GH�JHYROJHQ�YRRU�KHW�GUDDLHQ�WLMGHQV�&29,'����FUHsHUHQ��
�
��'RH�HHQ�JH]RQGKHLGVFKHFN��PRQGHOLQJ�RI�YLD�IRUPXOLHU��PHW�LHGHUH�QLHXZH�EH]RHNHU�YDQ�GH�6);�ZHUNSOHN��
�
��*HEUXLN�DOV�UHJHO�XLWVOXLWHQG�GULQNZDWHU�ELM�KHW�PDNHQ�YDQ�UHJHQ�ZHWGRZQ��RP�YHUVSUHLGLQJ�GRRU�YHUYXLOG�ZDWHU�WH�
YRRUNRPHQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�PEW�KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
�
��1%��2QGHU]RHN�RI�ZLQG�LQYORHG�KHHIW�RS�GH�YHUVSUHLGLQJ�YDQ�KHW�&29,'����YLUXV��
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���
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�

678176� ULVLFR��PHGLXP�

����6WXQWFR|UGLQDWRU�
����6WXQW�GRXEOH�
����6WXQWSOD\HU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FDVW�

��*HHI�LQVWUXFWLHV�HQ�GHPRQVWUDWLHV�RS�DIVWDQG��
�
��'UDDJ�K\JLsQH�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��PRQGNDSMH��LQGLHQ�KHW�
QRRG]DNHOLMN�LV�RP�GLFKWELM�WH�NRPHQ��

�������

�� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��9RRU]LH�LHGHUH�DFWHXU�DFWULFH�YDQ�SHUVRRQOLMNH�EHVFKHUPLQJ�VHWV��SDGGLQJ�HWF����
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�RS�GH�VHW�JHEUXLN�YDQ�HHQ�HLJHQ�DINLMN��ELMY��YLD�4WDNH�RI�9XHU���

�������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��9RRU]LH�LHGHUH�SHUVRRQ�YDQ�HLJHQ�SDGGLQJV�HQ�RYHULJH�VWXQWPDWHULDOHQ��
�
��:HUN�PHW�SHUVRRQOLMNH�SRUWRVHWV�YRRU�RQGHUOLQJH�FRPPXQLFDWLH��9RRU]LH�GH]H�YDQ�
QDPHWDJV��

�������

�������� %HVPHWWLQJ�YLD�
PDWHULDOHQ�

��2QWVPHW�DOOH�PDWHULDOHQ�YRRU�HQ�QD�JHEUXLN��+RXG�KLHUELM�RRN�UHNHQLQJ�PHW�ELMY��FUDVK�
PDWWHQ�GLH�QD�LHGHUH�WDNH�PRHWHQ�ZRUGHQ�JHUHLQLJG��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�PDWHULDOHQ�DDQUDDNW��*HHI�KLHUELM�JHHQ�
PDWHULDOHQ�DDQ�HONDDU�GRRU��]RZHO�RS�GH�VHW�DOV�WLMGHQV�KHW�LQ��HQ�XLWODGHQ��RI��RQWVPHW�
PDWHULDOHQ�YRRU�GH�RYHUGUDFKW��
�
��0DDN�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��ppQ�YRRU�DDQJHUDDNWH�PDWHULDOHQ�HQ�ppQ�YRRU�
VFKRQH�PDWHULDOHQ��

�������������������

� � � �
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2YHULJH�WLSV�	�WULFNV� ��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�� �
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�

0217$*(� ULVLFR��ORZ�

����(GLWRU�
����$VVLVWHQW�HGLWRU�

IXQFWLH�V�� ULVLFR�RPVFKULMYLQJ� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�5HJLVVHXU�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH��UXLPWH�ZDDU�JRHG�DIVWDQG�WH�KRXGHQ�LV��
�
��9RHJ�HHQ�H[WUD�PRQLWRU�WRH�]RGDW�GH�UHJLVVHXU�YROGRHQGH�DIVWDQG�NDQ�KRXGHQ�YDQ�GH�
HGLWRU��
�
��:HUN�RS�DIVWDQG�YLD�HHQ�YLGHR�FDVWV\VWHHP�]RDOV�(YHUFDVW��RI��VWUHDP�YDQXLW�KHW�
PRQWDJHV\VWHHP�GRRU�KDUGZDUH�]RDOV�GH�$-$�8�WDS��%ODFNPDJLF�'HVLJQ�:HE�3UHVHQWHU��RI�
0DJHZHOO�86%�&DSWXUH�+'0,�WH�JHEUXLNHQ��'DDUPHH�NDQ�YDQ�GH�RXWSXW�YDQ�KHW�
PRQWDJHV\VWHHP�HHQ�ZHEFDP�VLJQDDO�JHPDDNW�ZRUGHQ�GDW�DOV�EURQ�DDQJHVORWHQ�NDQ�
ZRUGHQ�RS�HHQ�YLGHRFDOO�SURJUDPPD�]RDOV�ELMY��=RRP��'RRU�PLGGHO�YDQ�VFUHHQVKDULQJ�NDQ�
R�D��RRN�GH�WLPHOLQH�ZRUGHQ�JHGHHOG��
�
��&UHsHU�HYHQWXHHO�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�
PRJHOLMN�LV�RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�FUHZ���
FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:LMN�YRRU�YLHZLQJV�XLW�QDDU�HHQ�JURWH�UXLPWH��]RDOV�ELMY��HHQ�ELRVFRRS]DDO��]RGDW�NLMNHUV�
YROGRHQGH�DIVWDQG�NXQQHQ�KRXGHQ��,QGLHQ�GLW�HFKW�QLHW�PRJHOLMN�LV��RI�ZDQQHHU�GH�YLHZLQJ�
DOOHHQ�HHQ�IRUPDOLWHLW�LV��RUJDQLVHHU�GH]H�GDQ�YLD�HHQ�YLGHR�FDVWV\VWHHP��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�������������������

����� %HVPHWWLQJ�YLD�
DSSDUDWXXU�HQ�RYHULJH�
PDWHULDOHQ�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�
��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�SURGXFWLH�RYHU�GH�RYHUGUDFKW�YDQ�DOOH�WUDQVSRUWVFKLMYHQ�
�YDQ�UXQQHU�QDDU�SRVWKRXVH�DVVLVWHQW�QDDU�HGLWRU���2QWVPHW�DOOH�VFKLMYHQ�ZDQQHHU�GH]H�
ZRUGHQ�ELQQHQJHEUDFKW��

�������
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2YHULJH�WLSV�	�WULFNV� ��'RH�HHQ�JH]RQGKHLGVFKHFN��PRQGHOLQJ�RI�YLD�IRUPXOLHU��PHW�LHGHUH�QLHXZH�EH]RHNHU�YDQ�KHW�SRVWSURGXFWLHKXLV��
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�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�HQ�UHPRWH�YLHZLQJV��
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�

*(/8,'��SRVW�SURGXFWLH�� ULVLFR��ORZ�

����6RXQGGHVLJQHU�
����'LDORRJHGLWRU�
����)ROH\�DUWLHVW�
����5H�UHFRUGLQJ�PL[HU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�UHJLVVHXU�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�RS�DIVWDQG�YLD�HHQ�FDVWV\VWHHP��
�
��&UHsHU�HHQ�DIVFKHLGLQJ�WXVVHQ�VRXQG�HGLWRU�HQ�UHJLVVHXU�GRRU�HHQ�SODVWLF�VFKHUP�RI�
SOH[LJODV�LQGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��:HUN�LQ��RI�KXXU��HHQ�JURWHUH��PL[DJH��VWXGLR�LQGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�YROGRHQGH�
DIVWDQG�WH�KRXGHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

���������������

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�
FUHZ�FDVW�FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��+RXG�YLHZLQJV�YLD�HHQ�YLGHR�FDVWV\VWHHP�ZDQQHHU�GH�UXLPWH�QLHW�GH�PRJHOLMNKHLG�ELHGW�
RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��RI��ZLMN�XLW�QDDU�HHQ�JURWH�UXLPWH��]RDOV�HHQ�ELRVFRRS]DDO��
ZDDU�GLW�ZHO�PRJHOLMN�LV��
�
��:HUN�PHW�HHQ�EHSHUNW�DDQWDO�DFWHXUV�WHJHOLMNHUWLMG�YRRU�GH�$'5�ZDDUELM�]LM�YROGRHQGH�
DIVWDQG�NXQQHQ�KRXGHQ�WRW�HONDDU��3ODDWV�KLHUELM�GH�DFWHXU�V��LQ�HHQ�DSDUWH�UXLPWH�YDQ�GH�
VRXQG�HGLWRU�HQ�UHJHO�YLD�YLGHR�FDVWV\VWHHP�UHJLH�DDQZLM]LQJHQ��SODQ�LQ�VKLIWV���
�
2)�
�
��6WXXU�HHQ�YLGHR�DXGLRUHFRUGHU�PHW�LQVWUXFWLHV�YRRU�RSQDPH�RS�QDDU�DFWHXU�DFWULFH��
&RDFKLQJ�HQ�UHJLH�YHUORRSW�GDQ�YLD�HHQ�YLGHRFDOO��0DDN�KLHUELM�GXLGHOLMNH�DIVSUDNHQ�RYHU�
RQWVPHWWLQJ�YDQ�GH�DSSDUDWXXU��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

������������������������
���

����������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�

�������

���



��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�SURGXFWLH�RYHU�GH�RYHUGUDFKW�YDQ�DOOH�
WUDQVSRUWVFKLMYHQ�NDDUWHQ��YDQ�UXQQHU�QDDU�SRVWKRXVH�DVVLVWHQW�QDDU�HGLWRU�DUWLHVW���
2QWVPHW�DOOH�VFKLMYHQ�NDDUWHQ�ZDQQHHU�GH]H�ZRUGHQ�ELQQHQJHEUDFKW��
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2YHULJH�WLSV�	�WULFNV� ��'RH�HHQ�JH]RQGKHLGVFKHFN��PRQGHOLQJ�RI�YLD�IRUPXOLHU��PHW�LHGHUH�QLHXZH�EH]RHNHU�YDQ�KHW�SRVWSURGXFWLHKXLV��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��
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08=,(.� ULVLFR��ORZ�

����&RPSRQLVW�
����0X]LNDQW�
����'LULJHQW�
����2SQDPHWHFKQLFXV�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�5HJLVVHXU�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�HYHQWXHHO�RS�DIVWDQG�YLD�HHQ�YLGHR�FDVWV\VWHHP��
�
��&UHsHU�HYHQWXHHO�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�
PRJHOLMN�LV�RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH��UXLPWH�ZDDU�JRHG�DIVWDQG�WH�KRXGHQ�LV��
�
��9RHJ�HYHQWXHHO�HHQ�H[WUD�PRQLWRU�WRH�]RGDW�GH�UHJLVVHXU�YROGRHQGH�DIVWDQG�NDQ�KRXGHQ�
YDQ�GH�HGLWRU��

�����������������������
���

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�
FUHZ�FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��+RXG�YLHZLQJV�YLD�HHQ�YLGHR�FDVWV\VWHHP�ZDQQHHU�GH�UXLPWH�QLHW�GH�PRJHOLMNKHLG�ELHGW�
RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��'HHO�GH�PX]LNDQWHQ�YDQ�HHQ�RUNHVW�RS�LQ�NOHLQH�JURHSHQ�ZDDUELM�YROGRHQGH�DIVWDQG�NDQ�
ZRUGHQ�JHKRXGHQ�HQ�QHHP�GH]H�DSDUW�YDQ�HONDDU�RS��0DDN�HYHQWXHHO�JHEUXLN�YDQ�
�GRRU]LFKWLJH��VFKHLGLQJVZDQGHQ��+RXG�KLHUELM�LQ�KHW�ELM]RQGHU�UHNHQLQJ�PHW�
EODDVLQVWUXPHQWHQ�DDQJH]LHQ�ELM�KHW�EHVSHOHQ�KLHUYDQ�YHHO�VSHHNVHO�YULMNRPW��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������������������
���

����������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��+RXG�KLHUELM�RRN�UHNHQLQJ�PHW�
WUDQVSRUWVFKLMYHQ�HQ�NDDUWHQ��

�������

� � � �

2YHULJH�WLSV�	�WULFNV� ��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�UHPRWH�
YLHZLQJV��
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*5$',1*�),1,6+,1*� ULVLFR��ORZ�

����&RORULVW�
����(GLWRU�
����,Q�KRXVH�SURGXFHU�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�'R3�HQ�RI�UHJLVVHXU�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�RS�DIVWDQG�YLD�HHQ�YLGHR�FDVWV\VWHHP��
�
��&UHsHU�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�
YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH�UXLPWH��ZDDUELM�YROGRHQGH�DIVWDQG�KRXGHQ�PRJHOLMN�LV��
�
��9RHJ�ELM�PRQLWRU�JUDGLQJ�HHQ�H[WUD�PRQLWRU�WRH�]RGDW�GH�UHJLVVHXU�'R3�YHUGHU�YDQ�GH�
FRORULVW�NDQ�]LWWHQ��RI��]HW�GH]H�PRQLWRU�LQ�HHQ�DQGHUH�UXLPWH��
�
��/HYHU�HHQ�JUDGLQJ�PRQLWRU��RI�FRPSOHWH�VHW��DDQ�ELM�GH�'R3�UHJLVVHXU�]RGDW�]LM�YDQDI�
DIVWDQG��YLD�YLGHRFDOO��PHH�NXQQHQ�NLMNHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

���������������

�������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�
FUHZ�FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��+RXG�YLHZLQJV�YLD�HHQ�YLGHR�FDVWV\VWHHP�ZDQQHHU�GH�UXLPWH�QLHW�GH�PRJHOLMNKHLG�ELHGW�
RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��RI��ZLMN�XLW�QDDU�HHQ�JURWH�UXLPWH��]RDOV�HHQ�ELRVFRRS]DDO��
ZDDU�GLW�ZHO�PRJHOLMN�LV��5HJHO�GDDUYRRU�HYW��H[WUD�'&3�UHYLHZ�URQGHV��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������������������

�������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN�� �������

� � � �

2YHULJH�WLSV�	�WULFNV� ��'RH�HHQ�JH]RQGKHLGVFKHFN��PRQGHOLQJ�RI�YLD�IRUPXOLHU��PHW�LHGHUH�QLHXZH�EH]RHNHU�YDQ�
KHW�SRVWSURGXFWLHKXLV��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�HQ�UHPRWH�
YLHZLQJV��
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9);�	�027,21�*5$3+,&6� ULVLFR��ORZ�

����9);�VXSHUYLVRU�
����9);�SURGXFHU�
����9);�DUWLVW�
����0RWLRQ�JUDSKLFV�DUWLVW�
����,�2�GHSDUWPHQW�	�V\VWHP�DGPLQV�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�UHJLVVHXU�'R3�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��:HUN�RS�DIVWDQG�YLD�HHQ�YLGHR�FDVWV\VWHHP��
�
��&UHsHU�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�
YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH�UXLPWH��ZDDULQ�YROGRHQGH�DIVWDQG�KRXGHQ�PRJHOLMN�LV��
�
��9RHJ�HHQ�H[WUD�PRQLWRU�WRH�]RGDW�GH�'R3�UHJLVVHXU�YROGRHQGH�DIVWDQG�NDQ�KRXGHQ�YDQ�GH�
HGLWRU��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�RYHULJH�
FUHZ�FROOHJD
V�

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��+RXG�YLHZLQJV�YLD�HHQ�YLGHR�FDVWV\VWHHP��ELMY��&LQHV\QF�RI�6\QFVNHWFK��ZDQQHHU�GH�
UXLPWH�QLHW�GH�PRJHOLMNKHLG�ELHGW�RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�������������������

�������������� %HVPHWWLQJ�YLD�
DSSDUDWXXU�

��2QWVPHW�DOOH�DSSDUDWXXU�YRRU�HQ�QD�JHEUXLN��
�
��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�SURGXFWLH�RYHU�GH�RYHUGUDFKW�YDQ�DOOH�WUDQVSRUWVFKLMYHQ�
�YDQ�UXQQHU�QDDU�SRVWKRXVH���2QWVPHW�DOOH�VFKLMYHQ�ZDQQHHU�GH]H�ZRUGHQ�ELQQHQJHEUDFKW��

�������
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2YHULJH�WLSV�	�WULFNV� ��0DDN�GXLGHOLMNH�DIVSUDNHQ�PHW�&DPHUD�5HJLH�3URGXFWLH�2SQDPHOHLGLQJ�RYHU�H[WUD�DDQSDVVLQJHQ�RS�GH�VHW�]RDOV�
ELMY��KHW�LQ]HWWHQ�YDQ�VSOLWVFUHHQV���H[WUD�PRQLWRUHQ�ZDQQHHU�DFWHXUV�QLHW�YODN�QDDVW�WHJHQRYHU�HONDDU�NXQQHQ�VSHOHQ�

���



HQ�RI�ZDQQHHU�ILJXUDWLH�PRHW�ZRUGHQ�JHGXEEHOG��
�
��%HVSUHHN�YRRUDI�9);�RSORVVLQJHQ�EHSHUNLQJHQ�GLH�GH�JHYROJHQ�YDQ�KHW�GUDDLHQ�WLMGHQV�&29,'����RSOHYHUHQ��
�
��'RH�HHQ�JH]RQGKHLGVFKHFN��PRQGHOLQJ�RI�YLD�IRUPXOLHU��PHW�LHGHUH�QLHXZH�EH]RHNHU�YDQ�KHW�SRVWSURGXFWLHKXLV��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�PEW�KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV��

� �

���



�

$1,0$7,(� ULVLFR��ORZ�

����6WRU\ERDUG�DUWLVW�
����6HW�3URS�GHVLJQ�
����$QLPDWRUV�
����0RGHOHUV�
����3XSSHW�EXLOGHUV�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

����� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��:HUN�HYHQWXHHO�RS�DIVWDQG�YLD�HHQ�YLGHR�FDVWV\VWHHP��
�
��+RXG�YLHZLQJV�YLD�HHQ�YLGHR�FDVWV\VWHHP�ZDQQHHU�GH�UXLPWH�QLHW�GH�PRJHOLMNKHLG�ELHGW�
RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
���=LH�RYHU]LFKW�*(/8,'��SRVW�SURGXFWLH���
�
��=LH�RYHU]RFKW�08=,(.��

�����������������������

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�HQ�RYHUOHJ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�]RYHHO�PRJHOLMN�JHEUXLN�YDQ�LWHPV�GLH�GRRU���SHUVRRQ�NXQQHQ�ZRUGHQ�YHUSODDWVW��
,QGLHQ�GLW�QLHW�PRJHOLMN�LV�GUDDJ�GDQ�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��PRQGNDSMH���
�
��:HUN�LQ�HHQ�JURWH��SURMHFWLH�UXLPWH��ZDDU�JRHG�DIVWDQG�WH�KRXGHQ�LV��
�
��&UHsHU�HYHQWXHHO�HHQ�DIVFKHLGLQJ�GRRU�HHQ�SODVWLF�VFKHUP�RI�SOH[LJODV�LQGLHQ�KHW�QLHW�
PRJHOLMN�LV�RP�YROGRHQGH�DIVWDQG�WH�KRXGHQ��
�
��9RHJ�HYHQWXHHO�H[WUD�PRQLWRUHQ�WRH�]RGDW�DQGHUHQ�JHPDNNHOLMN�NXQQHQ�PHHNLMNHQ��
�
��/XQFK�LQ�VKLIWV�LQGLHQ�KHW�SDQG�JHGHHOG�ZRUGW�PHW�PHHUGHUH�SHUVRQHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�����������������������

���



�������� %HVPHWWLQJ�YLD�SURSV�HQ�
UHNZLVLHWHQ�

��2QWVPHW�DOOH�LWHPV�QD�JHEUXLN��
�
��0DDN�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�ZLH�ZHONH�SURSV�DDQUDDNW��*HHI�KLHUELM�JHHQ�SURSV�DDQ�
HONDDU�GRRU�RI�RQWVPHW�GH]H�QD�RYHUGUDFKW��
�
��0DDN�HYHQWXHHO�JHEUXLN�YDQ�WZHH�DSDUWH�EDNNHQ��ppQ�YRRU�DDQJHUDDNWH�VSXOOHQ�HQ�ppQ�
YRRU�VFKRQH�VSXOOHQ��
�
��,QGLHQ�KHW�QLHW�PRJHOLMN�LV�RP�SURSV�WH�RQWVPHWWHQ��L�Y�P��NZHWVEDDUKHLG�YHUI�HWF���GUDDJ�
GDQ�WH�DOOHQ�WLMGH�KDQGVFKRHQHQ�HQ�HYHQWXHHO�HHQ�PRQGNDSMH��
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�
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�

'2&80(17$,5(� ULVLFR��PHGLXP�

����5HJLVVHXU�
����&DPHUDSHUVRRQ�
����*HOXLGVSHUVRRQ�
����3URGXFHU�
����3HUVRQHQ�GLH�KHW�RQGHUZHUS�]LMQ�

IXQFWLH�V�� RPVFKULMYLQJ�ULVLFR� PRJHOLMNH�YRRU]RUJVPDDWUHJHOHQ� UHIHUHQWLH�SURWRFRO�

�������������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�SHUVRQHQ�P�E�W��KHW�
RQGHUZHUS�

��'UDDJ�K\JLsQH�EHVFKHUPHQGH�NOHGLQJ��KDQGVFKRHQHQ��PRQGNDSMH��VSDWVFKHUP��LQGLHQ�
KHW�WRFK�QRRG]DNHOLMN�LV�RP�GLFKWELM�WH�NRPHQ��
�
��+RXG�WH�DOOHQ�WLMGH�����PHWHU�DIVWDQG�YDQ�GH�FDPHUD��
�
��0RFKW�HU�HHQ�]HQGHU�JHSODDWVW�PRHWHQ�ZRUGHQ�ELM�HHQ�H[WUHHP�KLJK�ULVN�SHUVRRQ��ELMY��,&�
YHUSOHJHUV�DUWVHQ��ODDW�GDQ�GH�SHUVRRQ�]HOIVWDQGLJ�HHQ�RSVSHOG�PLFURIRRQ�RSSULNNHQ�HQ�KHW�
]HQGHUNDVWMH�ZHJZHUNHQ��
�
���=LH�RYHU]LFKW�*(/8,'��RS�VHW��L�Y�P��]HQGHUV��

�

��������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��ELQQHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��0DDN�JHEUXLN�YDQ�HHQ�HLJHQ��GUDDGOR]H��PRQLWRU�HQ�NRSWHOHIRRQ�YRRU�GH�UHJLVVHXU�RP�
YROGRHQGH�DIVWDQG�WH�NXQQHQ�KRXGHQ��
�
��=RUJ�YRRU�JRHGH�OXFKWYHQWLODWLH�RS�DOOH�ZHUNSOHNNHQ��

�

��������� %HVPHWWLQJ�GRRU�FRQWDFW�
PHW�FUHZ��EXLWHQ�HLJHQ�
GHSDUWHPHQW��

��9RHU�EHVSUHNLQJHQ�WHOHIRQLVFK�RI�YLD�YLGHRFDOOV��
�
��'UDDJ�HHQ�PRQGNDSMH�LQGLHQ�PHHUGHUH�SHUVRQHQ�XLW�YHUVFKLOOHQGH�KXLVKRXGHQV�LQ�ppQ�
DXWR�RI�EXVMH�UHL]HQ�QDDU�YDQ�GH�ZHUNORFDWLH��
�
��µ9$67¶�GUDDLHQ�PHW�JHOXLG�DDQ�GH�FDPHUD�LV�LQ�VWULMG�PHW�GH�����PHWHU�UHJHO�GXV�PRHW�HU�
µ/26¶�ZRUGHQ�JHGUDDLG�HQ�RI�PHW�HHQ�µFDPHUD�OLQN¶�JHZHUNW�ZRUGHQ��
�
���=LH�RYHU]LFKW�*(/8,'��VHW�	�SRVW�SURGXFWLH���
�
��=LH�RYHU]LFKW�0217$*(��
�

�

���



��=LH�RYHU]LFKW�08=,(.��
�
��=LH�RYHU]LFKW�*5$',1*��
�
��=LH�RYHU]LFKW�9);�	�027,21�*5$3+,&6��
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2YHULJH�WLSV�	�WULFNV� ��%LM�GRFXPHQWDLUH�VKRRWV�LV�JHHQ�&RYLG�RIILFHU�DDQZH]LJ�HQ�GH�FUHZ�LV�NOHLQ����D���SHUVRQHQ���+HW�LV�GDDURP�
EHODQJULMN�GDW�DOOH�YRRU]RUJVPDDWUHJHOHQ�GXLGHOLMN�ZRUGHQ�EHVSURNHQ�YDQ�WH�YRUHQ��
�
��+RXG�UHNHQLQJ�PHW�GH��GLJLWDOH��YHLOLJKHLG�P�E�W��KHW�LQ]HWWHQ�YDQ�YLGHRFDOOV�HQ�UHPRWH�YLHZLQJV��
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