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:LM�DGYLVHUHQ�GH�XQLWV�DOWLMG�RS�JHOXLG�HQ�WULOOLQJGHPSHQGH�PDWWHQ�WH�LQVWDOOHUHQ��'H�XQLW�PRHW�]R�JHSODDWVW�ZRUGHQ�GDQ�GH]H�EHUHLNEDDU�EOLMIW�YRRU�]RZHO�RQGHUKRXG�DOV�VHUYLFH��'H�PLQLPDOH�YULMH�UXLPWH�DDQ�GH�YRRU]LMGH�PDJ�QLHW�PLQGHU�]LMQ�GDQ�����PP��'H�YULMH�UXLPWH�ERYHQ�GH�XQLW�PRHW�PLQLPDDO�����PP�]LMQ��]LH�ILJXXU�������)LJ�����2SVWHOOLQJVUXLPWH��
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����.DQDDOZHUN�
9RRU�GH�OXFKWWRH��HQ�DIYRHU�QDDU�GH�XQLW�ZRUGW�WRHSDVVLQJ�JHJDOYDQLVHHUGH�NDQDOHQ�JHDGYLVHHUG��+HW�NDQDDOZHUN�GLHQW�]R�WH�ZRUGHQ�JHGLPHQVLRQHHUG�GDW�HHQ�KRJH�OXFKWZHHUVWDQG�HQ�JHOXLGVQLYHDX�ZRUGW�YHUPHGHQ��+HW�YHUGLHQW�DDQEHYHOLQJ�DO�KHW�NDQDDOZHUN�EXLWHQZHUNV�WH�LVROHUHQ�RP�FRQGHQV�WH�YRRUNRPHQ���2P�KHW�JHOXLG�YDQ�GH�YHQWLODWRUHQ�WH�EHSHUNHQ�GLHQHQ�MXLVW�JHGLPHQVLRQHHUGH�JHOXLGGHPSHUV�WH�ZRUGHQ�WRHJHSDVW��.DQDDOZHUN��VWDDOFRQVWUXFWLHV�RI�DQGHUH�GHOHQ�PRJHQ�QLHW�RS�GH�XQLW�VWHXQHQ���
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����6HFWLH�YHUELQGLQJHQ�
=RUJ�HUYRRU�GDW�GH�GLYHUVH�PRGXOHV�LQ�GH�MXLVWH�YROJRUGH�DDQ�HONDDU�JHNRSSHOG�ZRUGHQ��'H�ORVVH�GHOHQ�GLHQHQ�JRHG�XLWJHOLMQG�W�R�Y��HONDDU�WH�ZRUGHQ�HQ�YRRU]LHQ�YDQ�GH�PHHJHOHYHUGH�DIGLFKWLQJVEDQG��'H�GHOHQ�GLHQHQ�PHW�EHKXOS�YDQ�GH�PHHJHOHYHUGH�ERXWHQ�HQ�ULQJHQ�DDQ�HONDDU�WH�ZRUGHQ�EHYHVWLJG��)RXWLHYH�PRQWDJH�]DO�UHVXOWHUHQ�LQ�OXFKWOHNNDJH�HQ�JHOXLGVRYHUODVW����)LJ������VHFWLH�YHUELQGLQJVVWXNNHQ��

�
����$DQVOXLWLQJHQ�ZDUP��RI�NRXGZDWHU�EDWWHULMHQ�
+HW�SLMSZHUN�YDQ�GH�ZDWHU�DDQVOXLWLQJHQ�GLHQW�RS�GHVNXQGLJH�ZLM]H�WH�ZRUGHQ�XLWJHYRHUG��%LM�KHW�DDQGUDDLHQ�YDQ�NRSSHOLQJHQ�GLHQHQ�GH�EDWWHULM�DDQVOXLWLQJHQ�PHW�HHQ�WDQJ�JHERUJG�WH�ZRUGHQ�RP�WRUGHUHQ�HQ�VWXNGUDDLHQ�WH�YRRUNRPHQ���+HW�SLMSZHUN�GLHQW�]R�WH�ZRUGHQ�JHPRQWHHUG�GDW�DOWLMG�RQGHUKRXG�HQ�VHUYLFH�YHUULFKW�NDQ�ZRUGHQ��9RRUGDW�GH�XQLW�JHVWDUW�ZRUGW�GLHQHQ�EDWWHULMHQ�WH�]LMQ�DIJHYXOG��%LM�EXLWHQRSVWHOOLQJHQ�GLHQW�KHW�SLMSZHUN�WH�ZRUGHQ�JHwVROHHUG�HQ�RI�GH�EDWWHULMHQ�GLHQHQ�WH�ZRUGHQ�DIJHYXOG�PHW�HHQ�JO\FRO�ZDWHU�PHQJVHO���)LJ�����%DWWHULM�DDQVOXLWLQJHQ�
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����9RHGLQJ��HQ�VWXXUVWURRP��NDEHOV�GLHQHQ�JHVFKHLGHQ�WH�ZRUGHQ�DDQJHOHJG�RI�HU�GLHQW�JHEUXLNW�WH�ZRUGHQ�JHPDDNW�YDQ�DIJHVFKHUPGH�NDEHOV��,Q�KHW�ODDWVWH�JHYDO�LV�KHW�QRRG]DNHOLMN�GDW�GH�NDEHODIVFKHUPLQJ�JHDDUG�ZRUGW��
��,QGLHQ�GH�XQLW�LQ�GHOHQ�ZRUGW�JHOHYHUG��ZRUGHQ�WLMGHQV�GH�DVVHPEODJH�GH�GLYHUVH�VHFWLHV�HOHNWULVFK�PHW�JHPDUNHHUGH�FRQQHFWRUHQ�HQ�VODQJHQ�PHW�HONDDU�YHUERQGHQ��
��'H�FRQQHFWRUHQ�GLHQHQ�FRQIRUP�GH�ELMJHOHYHUGH�HOHNWULVFKH�VFKHPD¶V�HQ�PDUNHULQJHQ�ZRUGHQ�DDQJHVORWHQ��%LM�KHW�ORVPDNHQ�YDQ�FRQQHFWRUHQ�QLHW�DDQ�GH�NDEHOV�RI�GUDGHQ�WUHNNHQ��
����*HJHYHQV�HOHNWULVFKH�YRHGLQJHQ�
,QGLHQ�GH�HOHNWULVFKH�YRHGLQJ�YDQ�GH�XQLW����9���+]�LV�GLHQW�GH]H�JHDDUG�WH�ZRUGHQ��,QGLHQ�GH�HOHNWULVFKH�YRHGLQJ�YDQ�GH�XQLW����9���+]�LV��GLHQW�GH�YRHGLQJ�WH�ZRUGHQ�DDQJHVORWHQ�RS�GH�KRRIGVFKDNHODDU�GLH�EXLWHQ�GH�XQLW�LV�JHSODDWVW��2RN�KLHU�GLHQW�GH�DDUGH�WH�ZRUGHQ�DDQJHVORWHQ��'RRUVQHGH�HQ�DDQWDO�DGHUV�YDQ�GH�YRHGLQJ�ZRUGHQ�LQ�GH�RQGHUVWDDQGH�WDEHO�YHUPHOG���
'LDJUDP�QU�� 8QLW�RPVFKULMYLQJHQ� .DEHO�GDWD��&X��

���&���
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�2SPHUNLQJ�
��'H�GLDJUDPPHQ�YLQGW�8�DOV�ELMODJH�ELM�GH�RULJLQHOH�(QJHOVWDOLJH�KDQGOHLGLQJ���

�/XFKWEHKDQGHOLQJ�XQLWV�GLH�RQWZRUSHQ�]LMQ�YRRU����9�$&�YRHGLQJ��GLHQHQ�YHUERQGHQ�WH�ZRUGHQ�PHW�NDEHOV�PHW�KDUGH�NHUQ��$OOH�XQLWV�WRW�DDQ�HHQ�OXFKWFDSDFLWHLW�YDQ������P��K�GLHQHQ�YRRU]LHQ�WH�ZRUGHQ�YDQ�HHQ�DDUGOHN�EHYHLOLJLQJ�YDQ�PD[LPDDO����P$��'H�XQLWV�YDQDI�HHQ�OXFKWFDSDFLWHLW�YDQ�������P��K�GLHQHQ�YRRU]LHQ�WH�ZRUGHQ�YDQ�HHQ�DDUGOHN�EHYHLOLJLQJ�YDQ�PD[LPDDO�����P$���

�9RRU�KHW�DDQEUHQJHQ�YDQ�GH�YRHGLQJ��GLHQW�JHFRQWUROHHUG�HQ�YHU]HNHUG�WH�ZRUGHQ�GDW�GH�XQLW�JHDDUG�LV��
����&��&RQWURO�GLVSOD\�DDQVOXLWLQJ�H[WHUQH�FRPSRQHQWHQ�
2S�GH�EXLWHQ]LMGH�YDQ�GH�OXFKWEHKDQGHOLQJ�XQLW�LV�HHQ�DDQVOXLWNDVW�JHPRQWHHUG�WHQ�EHKRHYH�YDQ�GH�DDQVOXLWLQJ�YDQ�H[WHUQH�FRPSRQHQWHQ��$OOH�DDQVOXLWLQJHQ�LQ�GH�DDQVOXLWNDVW�]LMQ�YHUERQGHQ�PHW�GH�&��3��EHVWXULQJVSULQW�GLH�LQ�GH�UHJHONDVW�LQ�GH�XQLW�LV�JHPRQWHHUG���

��

�$OV�GH�XQLW�LV�XLWJHEUHLG�PHW�GH�³3&�&RQWURO´�IXQFWLH��GDQ�ZRUGW�HHQ�QHWZHUN�RI�LQWHUQHW�FRQQHFWLH�DDQJHVORWHQ�RS�DDQVOXLWLQJ�-���YDQ�GH�&��3��UHJHOSULQW��2SWLRQHHO�LV�HHQ�56�����PRJHOLMN�RS�DDQVOXLWLQJ�-����0HHU�LQIRUPDWLH�RYHU�GLW�RQGHUZHUS�YLQG�X�LQ�KDQGOHLGLQJ�YDQ�GH�&��FRQWUROOHU��
�
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�����&��&RQWURO�'LVSOD\�DDQVOXLWLQJ�H[WHUQH�FRPSRQHQWHQ�
2S�GH�EXLWHQ]LMGH�YDQ�GH�OXFKWEHKDQGHOLQJ�XQLW�LV�HHQ�DDQVOXLWNDVW�JHPRQWHHUG�WHQ�EHKRHYH�YDQ�GH�DDQVOXLWLQJ�YDQ�H[WHUQH�FRPSRQHQWHQ��$OOH�DDQVOXLWLQJHQ�LQ�GH�DDQVOXLWNDVW�]LMQ�YHUERQGHQ�PHW�GH�&��3��EHVWXULQJVSULQW�GLH�LQ�GH�UHJHONDVW�LQ�GH�XQLW�LV�JHPRQWHHUG���
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�'H�OXFKWEHKDQGHOLQJXQLW�LV�XLWJHYRHUG�PHW�HHQ�:,17(5�=20(5�VFKDNHODDU��'H]H�LV�DDQ�GH�EXLWHQ]LMGH�YDQ�GH�XQLW�ELM�GH�DDQVOXLWNDVW�YRRU�GH�H[WHUQH�FRPSRQHQWHQ�JHPRQWHHUG��0HW�GH]H�VFKDNHODDU�NDQ�KHW�YROJHQGH���� ,Q�GH�XQLWV�PHW�HHQ�HOHNWULVFKH�YHUZDUPHU�NDQ�GH]H�JHGXUHQGH�GH�]RPHU�SHULRGH�ZRUGHQ�XLWJHVFKDNHOG�RP�HQHUJLH�WH�EHVSDUHQ���� ,Q�GH�XQLWV�PHW�HHQ�ZDUPZDWHU�YHUZDUPHU�NDQ�JHGXUHQGH�GH�]RPHUSHULRGH�GH�ZDUPZDWHU�FLUFXODWLH�SRPS�ZRUGHQ�XLWJHVFKDNHOG��
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�����3ODDWVLQJ�WHPSHUDWXXU�VHQVRUHQ�'H�WRHYRHUOXFKW�WHPSHUDWXXU�VHQVRU�GLHQW�RS�GH�MXLVWH�SODDWV�WH�ZRUGHQ�JHPRQWHHUG�RP�HHQ�JRHGH�ZHUNLQJ�YDQ�GH�UHJHOLQJ�WH�JDUDQGHUHQ��DOWLMG�QD�HHQ�KHDWHU�RI�NRHOHU��LQGLHQ�YDQ�WRHSDVVLQJ���'H�PLQLPDOH�DIVWDQG�WXVVHQ�GH�YHQWLODWRU�XLWEODDVPRQG�HQ�GH�VHQVRU��WHQPLQVWH���[�GH�NDQDDOGLDPHWHU�RI���[�GH�GLDJRQDDO�DIVWDQG�ELM�HHQ�UHFKWKRHNLJ�NDQDDO��'H�ZDWHU�WHPSHUDWXXU�VHQVRU�GLHQW�JHPRQWHHUG�WH�ZRUGHQ�RS�GH�UHWRXUOHLGLQJ��]R�GLFKW�PRJHOLMN�ELM�GH�EDWWHULM��'H�VHQVRU�GLHQW�WKHUPLVFK�JHwVROHHUG�WH�ZRUGHQ��

�7HPSHUDWXXU�VHQVRUHQ�HQ�FRQWUROOHU�GLVSOD\�DDQVOXLWLQJHQ�PRHWHQ�PHW�39&�WDSH�ZRUGHQ�DIJHGLFKW��
�����&RQWUROOHU�GLVSOD\�LQVWDOODWLH�JHJHYHQV�
'H�FRQWUROOHU�GLVSOD\�PDJ�RQGHU�GH�YROJHQGH�FRQGLWLHV�ZRUGHQ�WRHJHSDVW��2PJHYLQJVWHPSHUDWXXU����±�����F��5HODWLHYH�YRFKWLJKHLG�����±�����%HVFKHUPG�WHJHQ�GUXSSHOV��,3�;���'H�PLQLPDOH�LQVWDOODWLHKRRJWH�YDQDI�GH�YORHU�LV�����P�'H�DDQVOXLWGUDGHQ�YDQ�GH�FRQWURO�GLVSOD\�GLHQHQ�YLD�GH�DFKWHU]LMGH�WH�ZRUGHQ�ELQQHQJHYRHUG�'H�FRQWURO�GLVSOD\�GLHQW�PHW���VFKURHYHQ�RS�GH�ZDQG�WH�ZRUGHQ�EHYHVWLJG��
�����&��&RQWURO�GLVSOD\�DDQVOXLWLQJHQ�
'H�DDQVOXLWLQJHQ�YDQ�GH�FRQWURO�GLVSOD\�YLQGW�X�LQ�GH�RQGHUVWDDQGH�DIEHHOGLQJ�DDQ�GH�UHFKWHU]LMGH���'H�GLVSOD\�ZRUGW�DDQJHVORWHQ�PHW�HHQ���DGHULJH�VWXXUVWURRPNDEHO�RS�GH�DDQVOXLWNDVW�DDQ�GH�EXLWHQ]LMGH�YDQ�GH�OXFKWEHKDQGHOLQJNDVW��'H�OHQJWH�YDQ�GH�NDEHO�PDJ�PD[LPDDO�����P�EHGUDJHQ���

�

�'H�EHGUDGLQJ�YRRU�GH�&RQWURO�GLVSOD\�HQ�DQGHUH�FRPSRQHQWHQ�]LMQ�JHVSHFLILFHHUG�LQ�GH�DDQVOXLWVFKHPD¶V��
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�����&��&RQWURO�GLVSOD\�DDQVOXLWLQJHQ�
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�'H�EHGUDGLQJ�YRRU�GH�&RQWURO�GLVSOD\�HQ�DQGHUH�FRPSRQHQWHQ�]LMQ�JHVSHFLILFHHUG�LQ�GH�DDQVOXLWVFKHPD¶V��
�����/DDWVWH�LQVSHFWLH�YRRU�LQ�EHGULMI�QDPH�
1DGDW�GH�XQLW�LV�JHPRQWHHUG�PRHW�HHQ�JURQGLJH�LQVSHFWLH�ZRUGHQ�XLWJHYRHUG��2RN�GH�ELQQHQNDQW�YDQ�GH�XQLW�PRHW�ZRUGHQ�JHwQVSHFWHHUG�HQ�YHUZLMGHU�PRJHOLMN�DIYDO�HQ�JHUHHGVFKDS�GLH�PRJHOLMN�]LMQ�DFKWHUJHODWHQ��+HUSODDWV�DOOH�QLHW�JHPRQWHHUGH�SDQHOHQ�HQ�VOXLW�DOOH�WRHJDQJVGHXUHQ��HQ�YHUJHZLV�X�HUYDQ�GDW�GH�GHXUSDNNLQJHQ�QLHW�EHVFKDGLJG�]LMQ��,QGLHQ�GH�XQLW�EXLWHQ�LV�RSJHVWHOG�]RQGHU�DDQJHVORWHQ�NDQDDOZHUN�GLHQW�GH�XQLW�WHJHQ�LQUHJHQHQ�WH�ZRUGHQ�EHVFKHUPG���
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:LM�DGYLVHUHQ�X�DDQ�GH�5(&8�HQ�5(*2�XQLWV�����NHHU�SHU�MDDU�SUHYHQWLHI�RQGHUKRXG�XLW�WH�YRHUHQ���1DDVW�HHQ�SUHYHQWLHYH�RQGHUKRXGVLQVSHFWLH��PRHWHQ�GH�YROJHQGH�ZHUN]DDPKHGHQ�ZRUGHQ�XLWJHYRHUG��
����&RQWUROH�ZDUPWHZLHO��5(*2��
,QVSHFWLH�YDQ�GH�URWHUHQGH�ZDUPWHZLVVHODDU�GLHQW�HHQV�SHU�MDDU�SODDWV�WH�YLQGHQ��9ULM�GUDDLHQ�YDQ�KHW�URWHUHQGH�ZDUPWHZLHO��FRQWLQXwWHLW�YDQ�GH�DDQGULMIVQDDU��JHHQ�EHVFKDGLJLQJHQ�DDQ�GH�URWRUWURPPHOV�HQ�FRQWUROH�YDQ�GH�YLOWHQ�DIGLFKWULQJ���+HW�LV�EHODQJULMN�GH�UHN�YDQ�GH�ULHP�WH�FRQWUROHUHQ��(HQ�VODSSH�ULHP�]DO�VOLSSHQ�ZDDUGRRU�KHW�UHQGHPHQW�YDQ�GH�URWHUHQGH�ZDUPWHZLVVHODDU�DIQHHPW��2P�KHW�PD[LPDOH�UHQGHPHQW�WH�NULMJHQ��PRHW�GH�URWRU�PLQLPDDO���NHHU�SHU�PLQXXW�URQGGUDDLHQ��(HQ�YHUYXLOGH�ZDUPWHZLVVHODDU�]DO�KHW�UHQGHPHQW�YHUODJHQ��5HLQLJ�GH�ZDUPWHZLVVHODDU�PHW�HHQ�OXFKWGUXN�RI�UHLQLJ�PHW�ODXZ�ZDWHU��9RRUNRP�GDW�HU�ZDWHU�GH�DDQGULMIPRWRU�LQORRSW���
����&RQWUROH�SODWHQZLVVHODDU��5(&8��
(HQ�NHHU�SHU�MDDU�FRQWUROH�HQ�VWRIYULM�PDNHQ��GH]H�ZRUGW�YHUZLMGHUG�YDQ�GH�XQLW�HQ�PHW�OXFKWGUXN�VFKRRQJHEOD]HQ�RI�UHLQLJHQ�PHW�ODXZ�ZDWHU���2SP��'H�SODWHQ�ZDUPWHZLVVHODDU�NDQ�ELM�VRPPLJH�PRGHOOHQ�YHUYDQJHQ�ZRUGHQ�GRRU�HHQ�]RPHUFDVVHWWH��ZDQQHHU�ZDUPWHWHUXJZLQQLQJ�RQJHZHQVW�LV��
����&RQWUROH�YHQWLODWRUHQ�
9HQWLODWRUHQ�GLHQHQ�WHQPLQVWH�ppQ�NHHU�SHU�MDDU�WH�ZRUGHQ�JHFRQWUROHHUG��9HUYXLOGH�YHQWLODWRUHQ�YHUODJHQ�KHW�UHQGHPHQW��9RRU�VWDUW�YDQ�GH�FRQWUROH�ZHUN]DDPKHGHQ��FRQWUROHHU�HHUVW�RI�GH�XQLW�HOHNWULVFK�LV�XLWJHVFKDNHOG��'H�YHQWLODWRUHQ�PRHWHQ�]RUJYXOGLJ�VFKRRQJHPDDNW�ZRUGHQ�PHW�HHQ�GRHN�RI�]DFKWH�ERUVWHO��&RQWUROHHU�RI�GH�GUDDLULFKWLQJ�YDQ�GH�YHQWLODWRU�MXLVW�LV��RPGDW�GH�YHUNHHUGH�GUDDLULFKWLQJ�VOHFKWV�����UHQGHPHQW�JHHIW��&RQWUROHHU�RI�GH�YHQWLODWRU�YULM�GUDDLW�HQ�HU�JHHQ�PHFKDQLVFKH�VFKDGH�LV��RI�GH�URWRU�GH�QR]]HOV�]XLJ]LMGH�QLHW�UDDNW��GH�YHQWLODWRU�JHHQ�ODZDDL�PDDNW��GH�VODQJHQ�DDQ�GH�GUXN]LMGH�JHPRQWHHUG�]LMQ��LQGLHQ�QRRG]DNHOLMN��HQ�GH�EHYHVWLJLQJVERXWHQ�YDVW�]LWWHQ��'H�UXEEHUHQ�NRSSHOLQJHQ�GLH�GH�PRWRUERGHPSODDW�HQ�GH�XQLW�YHUELQGHQ��PRHWHQ�YLVXHHO�JHFRQWUROHHUG�ZRUGHQ�RS�VOLMWDJH�HQ�]RQRGLJ�YHUYDQJHQ��,HGHU�YUHHPG�JHOXLG�RI�WULOOLQJ�WLMGHQV�KHW�GUDDLHQ�YDQ�GH�YHQWLODWRU�PRHW�RQPLGGHOOLMN�RQGHU]RFKW�ZRUGHQ�RPGDW�GLW�PHHVWDO�GXLGW�RS�VOLMWDJH�RI�RQEDODQV�LQ�KHW�YHQWLODWLHGHHO��
����&RQWUROH�ZDUP��HQ�NRXGZDWHU�EDWWHULMHQ�HQ�HOHNWULVFKH�KHDWHUV�
+HW�LV�DDQ�WH�EHYHOHQ�RP�GH�EDWWHULMHQ�SHULRGLHN�WH�FRQWUROHUHQ�HQ�UHLQLJHQ��&RQWUROHHU�GH�SODWHQ�YDQ�GH�ZDWHU�ZDUPWHZLVVHODDU��'H�EDWWHULMHQ�VFKRRQPDNHQ�PHW�HHQ�VWRI]XLJHU�DDQ�GH�WRHYRHU]LMGH�RI�PHW�OXFKWGUXN�DDQ�GH�XLWWUHGH]LMGH��$OV�GH]H�]HHU�YXLO�LV��PHW�ODXZ�ZDWHU�VFKRRQPDNHQ��ZDDUGRRU�JHHQ�DOXPLQLXPFRUURVLH�RQWVWDDW��&RQWUROHHU�RI�GH�SODDWV�YDQ�GH�UHWRXUZDWHU�WHPSHUDWXXUVHQVRU�MXLVW�LV��&RQWUROHHU�RI�GH�HOHNWULVFKH�KHDWHU�JRHG�LV�EHYHVWLJG��GUDDGYHUELQGLQJHQ�QLHW�EHVFKDGLJG�]LMQ�HQ�YHUZDUPLQJVHOHPHQWHQ�QLHW�YHUERJHQ�]LMQ��'H]H�NXQQHQ�ZRUGHQ�EHVFKDGLJG�RI�
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YHUERJHQ�ZRUGHQ�GRRU�RQJHOLMNPDWLJH�ZDUPWHYHUGHOLQJ�RI�RQJHOLMNPDWLJH�HQ�WXUEXOHQWH�OXFKWVWURRPULFKWLQJ��&RQWUROHHU�RI�GH�HOHNWULVFKH�YHUZDUPLQJ�YULM�LV�YDQ�RQQRGLJH�]DNHQ�HQ�GH�YHUZDUPLQJVHOHPHQWHQ�QLHW�YHUVWRSW�]LMQ�RPGDW�GLW�HHQ�RQSOH]LHULJH�JHXU�NDQ�YHUVSUHLGHQ��RI�LQ�KHW�HUJVWH�JHYDO��GH�VWRI�NDQ�JDDQ�EUDQGHQ��'H�OXFKWVWURRP�GRRU�GH�OXFKWYHUZDUPLQJ�PRHW�KRJHU�]LMQ�GDQ�����P�V��'H�OXFKWYHUZDUPLQJVHOHPHQWHQ�NXQQHQ�PHW�HHQ�VWRI]XLJHU�RI�YRFKWLJH�GRHN�ZRUGHQ�JHUHLQLJG��
����&RQWUROH�UHJLVWHUNOHSSHQ�
1LHW�YROOHGLJ�JHRSHQGH�UHJLVWHUNOHSSHQ�JHYHQ�HHQ�YHUKRRJGH�OXFKWZHHUVWDQG�HQ�HHQ�YHUODDJGH�OXFKWFDSDFLWHLW��'LW�NDQ�VWRULQJHQ�YHURRU]DNHQ��1LHW�YROOHGLJ�VOXLWHQGH�UHJLVWHUNOHSSHQ�NXQQHQ�UHVXOWHUHQ�LQ�LQYULH]HQ�YDQ�ZDUP��HQ�NRXGZDWHUEDWWHULMHQ�HQ�VFKDGH�WRW�JHYROJ�KHEEHQ��+HW�VRHSHO�RSHQHQ�HQ�VOXLWHQ�HQ�HHQ�JRHGH�ZHUNLQJ�YDQ�GH�VHUYR�PRWRU�PRHWHQ�JHFRQWUROHHUG�HQ�JHZDDUERUJG�ZRUGHQ��
����&RQWUROH�OXFKWILOWHUV�
'H�ILOWHUV�GLHQHQ�WH�ZRUGHQ�YHUYDQJHQ�]RGUD�GH�YXLOILOWHUPHOGLQJ�GLW�DDQJHHIW���'H�ILOWHUV�GLHQHQ�ELM�SUHYHQWLHI�RQGHUKRXG�YLVXHHO�JHFRQWUROHHUG�WH�ZRUGHQ�RS�YHUYXLOLQJ�HQ�VFKHXUHQ��:LM�DGYLVHUHQ�PLQLPDDO���NHHU�SHU�MDDU�GH�ILOWHUV�WH�YHUYDQJHQ��5HLQLJHQ�YDQ�ILOWHUV�ZRUGW�QLHW�DDQEHYROHQ��6FKDNHO�GH�XQLW�XLW�ZDQQHHU�ILOWHUV�YHUYDQJHQ�PRHWHQ�ZRUGHQ��
����,QVWHOOLQJ�YXLOILOWHUPHOGLQJ�RS�RQGHUGUXN�
'H�GUXNVHQVRU�ZRUGW�LQJHVWHOG�FRQIRUP�(1������������VWDQGDDUG������3D�YRRU�NOHLQH�V\VWHPHQ������3D�YRRU�JURWH�V\VWHPHQ��9HUZLMGHU�KHW�GHNVHO�YDQ�GH�GUXNVHQVRU�HQ�GUDDL�GH�FXUVRU�QDDU�GH�MXLVWH�SRVLWLH��+HW�DODUP�YRRU�YHUYXLOGH�ILOWHUV�]DO�LQ�GH�EHGLHQLQJV�GLVSOD\�YHUVFKLMQHQ�]RGUD�GH�LQJHVWHOGH�ZDDUGH�LV�EHUHLNW��(HQ�YRRUEHHOG�YDQ�HHQ�GUXNVHQVRU�]RDOV�PRJHOLMN�JHPRQWHHUG�LQ�HHQ�XQLW�YLQGW�X�LQ�GH�RQGHUVWDDQGH�ILJXXU�����6OXLW�GH�GHXU�QDGDW�GH�GUXNVHQVRU�LV�LQJHVWHOG��&RQWUROHHU�RI�GH�VHQVRU�JHHQ�YHUYXLOLQJ�YDQ�VFKRQH�ILOWHUV�DDQJHHIW��'UXNVHQVRUHQ�LQ�GH�/%.�XQLWV�WRW�JURRWWH�����ZRUGHQ�LQJHUHJHOG�HQ�DIJHVWHOG�GRRU�GH�IDEULNDQW��9HUYXLOGH�ILOWHUV�UHVXOWHUHQ�LQ�HHQ�YHUOLHV�DDQ�OXFKWFDSDFLWHLW��VWRULQJHQ��RQJH]RQGH�OXFKW�HQ�HHQ�KRJHU�HQHUJLHYHUEUXLN�YDQ�GH�XQLW���)LJ������9XLOILOWHUPHOGLQJ�VHQVRU�
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��3DUDPHWHUV�EHKRUHQGH�ELM�GH�QRPLQDOH�OXFKWKRHYHHOKHLG��%XLWHQ�WHPSHUDWXXU������F��5XLPWH�WHPSHUDWXXU�����F�
��/���/���±�VHFWLH�XQLW�

�:DUPZDWHU�WUDMHFW��������F��DDQVOXLWLQJ�5(*2�ò³��5(*2�����+:�9:�HQ�5(&8��´�


���[����9�LV�RSWLRQHHO�
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����$IPHWLQJHQ�NDQDDOZHUN�DDQVOXLWLQJHQ�

�
����$IPHWLQJHQ�ILOWHUV�

�
�)��ILOWHUV�]LMQ�RSWLRQHHO�OHYHUEDDU�
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����9HUNODULQJ�(QJHOVH�WHNVWHQ�DIPHWLQJHQ�
(QJHOV� 1HGHUODQGV�
� �%DJ�ILOWHU� =DNNHQ�ILOWHU�'XFWV�FRQQHFWLRQ�'� 'LDPHWHU�NDQDDO�DDQVOXLWLQJ�([KDXVW� $IYRHU�)DQV�LQSXW�SRZHU� 2SJHQRPHQ�YHUPRJHQ�YHQWLODWRUHQ�+HDWHU�FDSDFLW\� &DSDFLWHLW�YHUZDUPHU�+HLJKW� +RRJWH�+RW�ZDWHU� :DUP�ZDWHU�/HQJWK� /HQJWH�2YHUDOO�GLPHQVLRQV� +RRIG�DIPHWLQJHQ�3DQHO�ILOWHU� 3DQHHO�ILOWHU�6XSSO\� 7RHYRHU�6XSSO\�YROWDJH� 9RHGLQJ�:HLJKW� *HZLFKW�:LGWK� %UHHGWH�
����%HVWHO�VOHXWHO�

�
����%HSDOLQJ�LQVSHFWLH�]LMGH�
5HFKWV��NLMNHQG�QDDU�GH�LQVSHFWLHGHXUHQ�WRHYRHU�YHQWLODWRU�DDQ�UHFKWHU]LMGH�/LQNV��NLMNHQG�QDDU�GH�LQVSHFWLHGHXUHQ�WRHYRHU�YHQWLODWRU�DDQ�OLQNHU]LMGH�
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'((/���±�*$5$17,(9225:$$5'(1�
����$OJHPHQH�LQIRUPDWLH�
*HDFKWH�DIQHPHU���$PDOYD�GDQNW�X��YRRU�XZ�NHX]H��9HHO�DDQGDFKW�LV�EHVWHHG�DDQ�GH�NZDOLWHLW�YDQ�GH�GRRU�RQV�JHOHYHUGH�DSSDUDWXXU��:LM�VWHOOHQ�GDDURP�XZ�RSPHUNLQJHQ�HQ�YRRUVWHOOHQ�DDQJDDQGH�WHFKQLVFKH�HQ�RSHUDWLRQHOH�DVSHFWHQ�RS�SULMV��$OV�]LFK�SUREOHPHQ�YRRUGRHQ�YUDJHQ�ZLM�X�GLUHFW�FRQWDFW�PHW�RQV�RS�WH�QHPHQ���2P�PLVYHUVWDQGHQ�WH�YRRUNRPHQ�LV�KHW�UDDG]DDP�RP�KHW�LQVWUXFWLHKDQGERHN�GRRU�WH�QHPHQ�HQ�WH�FRQWUROHUHQ�RI�KHW�JDUDQWLHEHZLMV�FRUUHFW�LV�LQJHYXOG��+HW�JDUDQWLHEHZLMV�LV�DOOHHQ�JHOGLJ�DOV�KHW�W\SH��VHULHQXPPHU�HQ�GH�DDQVFKDIGDWXP�FRUUHFW�]LMQ�LQJHYXOG��GH�YHLOLJKHLGVVWLFNHU�YDQ�GH�HOHNWULVFKH�VFKDNHONDVW�QLHW�YHUEURNHQ�LV�HQ�HU�FRUUHFWH�VWHPSHOV�YDQ�GH�NRSHU�HQ�HHQ�KDQGWHNHQLQJ�YDQ�GH�NODQW�]LMQ��+HW�LV�QLHW�WRHJHVWDDQ�RS�ZDW�YRRU�PDQLHU�GDQ�RRN��RP�GH�JHJHYHQV�WH�YHUDQGHUHQ��XLW�WH�ZLVVHOHQ�RI�KHW�JDUDQWLHEHZLMV�WH�NRSLsUHQ��GH]H�]LMQ�RQJHOGLJ��'�P�Y��GLW�JDUDQWLHEHZLMV�]LMQ�GH�JDUDQWLHYRRUZDDUGHQ�YDQ�WRHSDVVLQJ�HQ�JDUDQGHHUW�$PDOYD�FRQIRUP�GH�ZHW�RS�NODQWHQEHVFKHUPLQJ��GHIHFWHQ�DDQ�KHW�SURGXNW�WH�UHSDUHUHQ��$PDOYD�EHKRXGW�]LFK�KHW�UHFKW�YRRU�RP�JUDWLV�VHUYLFH�WH�ZHLJHUHQ�DOV�GH�JDUDQWLHYRRUZDDUGHQ�]RDOV�RQGHUVWDDQG�DDQJHJHYHQ��QLHW�QDJHOHHIG�ZRUGHQ��
����*DUDQWLHYRRUZDDUGHQ�
��� 'H�JDUDQWLHSHULRGH�W�D�Y��GH�NZDOLWHLW�YDQ�GH�JHOHYHUGH�DSSDUDWXXU�EHJLQW�RS�GH�IDFWXXUGDWXP��$OV�GH�GDJ�YDQ�IDFWXXUGDWXP�QLHW�RS�KHW�JDUDQWLHEHZLMV�LV�DDQJHJHYHQ��ZRUGW�JHUHNHQG�YDQDI�GH�SURGXFWLHGDWXP����� *DUDQWLH�ZRUGW�QLHW�YHUOHHQG��D�� $OV�GH�NODQW�QLHW�HHQ�FRPSOHHW�JRHG�LQJHYXOG�JDUDQWLHEHZLMV�NDQ�RYHUOHJJHQ��E�� $OV�VFKDGH�RQWVWDDW�RI�UHSDUDWLH�QRRG]DNHOLMN�LV�DOV�JHYROJ�YDQ�RQYDNNXQGLJ�WUDQVSRUW�RI�DIKDQGHOLQJ��IRXWLHYH�LQVWDOODWLH��RQYDNNXQGLJ�RQGHUKRXG��F�� $OV�HU�DDQZLM]LQJHQ�]LMQ�YDQ�SRJLQJHQ�RP�QLHW�YDNNXQGLJH�UHSDUDWLHV�XLW�WH�YRHUHQ��G�� $OV�JHFRQVWDWHHUG�ZRUGW�GDW�HU�FRQVWUXFWLH�YHUDQGHULQJHQ�]LMQ�XLWJHYRHUG��GLH�QLHW�FRQIRUP�GH�HLVHQ�YDQ�GH�IDEULNDQW�]LMQ��H�� $OV�GH�DSSDUDWXXU�QLHW�FRQIRUP�KHW�YRRURSJH]HWWH�GRHO�JHEUXLNW�ZRUGW��I�� $OV�KHW�VHULHQXPPHU�GDW�RS�KHW�PHWDOHQ�SODDWMH�VWDDW�JHZLM]LJG�LV�RI�YHUQLHWLJG�HQ�RQPRJHOLMN�WH�UHFRQVWUXHUHQ����� ,Q�GH�YROJHQGH�JHYDOOHQ�YDQ�QLHW�JRHG�IXQFWLRQHUHQ�YDQ�GH�XQLW�YHUYDOW�GH�JDUDQWLH��D�� $DQZH]LJKHLG�YDQ�PHFKDQLVFKH�VFKDGH��E�� %LM�DDQZH]LJKHLG�YDQ�VFKDGH�GRRU�HHQ�NODS�DDQ�GH�ELQQHQ]LMGH��YHURRU]DDNW�GRRU�HHQ�YDQ�EXLWHQ�NRPHQG�YRRUZHUS��PDWHULDDO��YORHLVWRI��HWF��F�� 'RRU�VFKDGH�DOV�JHYROJ�YDQ�RYHUVWURPLQJHQ��VWRUP��YXXU��EOLNVHP��HWF����� 'H�JDUDQWLH�GHNW�QLHW�KHW�QRUPDOH�RQGHUKRXG�DOV�RPVFKUHYHQ�LQ�KHW�LQVWUXFWLHERHN��ZDDURQGHU�RRN�VFKRRQPDNHQ��ILOWHUV��YHUYDQJHQ�]HNHULQJHQ��HWF����� $PDOYD�LV�QLHW�DDQVSUDNHOLMN�YRRU�GLUHFWH�RI�LQGLUHFWH�VFKDGH�WRHJHEUDFKW�DDQ�PHQVHQ��GLHUHQ�HQ�HLJHQGRPPHQ��DOV�GH�UHGHQ�YDQ�GH�VFKDGH�KHW�QLHW�YROJHQ�YDQ�GH�UHJHOV�HQ�YRRUZDDUGHQ�YRRU�KHW�JHEUXLN�HQ�LQVWDOOHUHQ�YDQ�DSSDUDWXXU�]LMQ��0RHGZLOOLJH�EHVFKDGLJLQJHQ�RI�URHNHORRV�JHGUDJ�YDQ�GH�JHEUXLNHU�RI�GHUGHQ��


