
9HUEHWHULQJ�NZDOLWHLW�HQ
KRXGEDDUKHLG�YDQ�GLYHUVH
SRWSODQWHQ�PHW���0&3
-DQXDUL�����

9HUWURXZHOLMN

-�3�-��GH�:LOG��(�&��2WPD����������$	)�
*��6ORRWZHJ��0�$��WHQ�+RRSH���332�

5DSSRUW����



��:DJHQLQJHQ�85�

&RORSKRQ

7KH�TXDOLW\�PDQDJHPHQW�V\VWHP�RI�$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9��LV
FHUWLILHG�E\�6*6�,QWHUQDWLRQDO�&HUWLILFDWLRQ�6HUYLFHV�((69�DFFRUGLQJ�WR�,62
����������

7LWOH 9HUEHWHULQJ�NZDOLWHLW�HQ�KRXGEDDUKHLG�YDQ�GLYHUVH�SRWSODQWHQ�PHW���0&3
$XWKRU�V� -�3�-��GH�:LOG�HQ�(�&��2WPD��$	)���*��6ORRWZHJ�HQ�0�$��WHQ�+RRSH��332�
$	)�QXPEHU ���
,6%1�QXPEHU
'DWH�RI�SXEOLFDWLRQ -DQXDUL�����
&RQILGHQWLDOLW\ 9HUWURXZHOLMN
23'�FRGH ����������
$SSURYHG�E\
$JURWHFKQRORJ\�	�)RRG�,QQRYDWLRQV�%�9�
3�2��%R[���
1/������$$�:DJHQLQJHQ
7HO��������������������
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$OOH�UHFKWHQ�YRRUEHKRXGHQ��1LHWV�XLW�GH]H�XLWJDYH�PDJ�ZRUGHQ�YHUYHHOYRXGLJG��RSJHVODJHQ�LQ�HHQ�JHDXWRPDWLVHHUG
JHJHYHQVEHVWDQG�RI�RSHQEDDU�JHPDDNW�LQ�HQLJH�YRUP�RI�RS�HQLJH�ZLM]H��KHW]LM�HOHNWURQLVFK��KHW]LM�PHFKDQLVFK��GRRU
IRWRNRSLHsQ��RSQDPHQ�RI�HQLJH�DQGHUH�PDQLHU��]RQGHU�YRRUDIJDDQGH�VFKULIWHOLMNH�WRHVWHPPLQJ�YDQ�GH�XLWJHYHU��'H
XLWJHYHU�DDQYDDUGW�JHHQ�DDQVSUDNHOLMNKHLG�YRRU�HYHQWXHOH�IRXWHQ�RI�RQYRONRPHQKHGHQ�
$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RI�DQ\�QDWXUH��RU�WUDQVPLWWHG��LQ�DQ\�IRUP
RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH��ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��7KH�SXEOLVKHU
GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�IRU��LQDFFXUDFLHV�LQ�WKLV�UHSRUW�
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6DPHQYDWWLQJ
7LMGHQV�GH�DI]HW�NXQQHQ�ELM�GLYHUVH�SRWSODQWHQ�JURWH�NZDOLWHLWVYHUOLH]HQ�RSWUHGHQ��(U�ZRUGW�RYHU
KHW� DOJHPHHQ� DDQJHQRPHQ� GDW� GH]H� NZDOLWHLWVSUREOHPHQ� WH� PDNHQ� KHEEHQ� PHW� HWK\OHHQ�� 'H
ZHUNLQJ�YDQ�HWK\OHHQ�NDQ�ZRUGHQ�WHJHQJHJDDQ�PHW���0&3��)UHVK6WDUW ��� ��
,Q�KHW�RQGHU]RHN� LV�QDJHJDDQ�RI� HHQ�EHKDQGHOLQJ�YDQ�YHUVFKLOOHQGH�SRWSODQW�JHZDVVHQ�PHW� � ��
0&3� HHQ� EHODQJULMNH� YHUEHWHULQJ� YDQ� GH� KRXGEDDUKHLG� RI� NZDOLWHLW� RSOHYHUW�� +HW� RQGHU]RHN
ULFKWWH� ]LFK� WHYHQV� RS� GH� EHQRGLJGH� GRVLV� HQ� EHKDQGHOLQJVGXXU�� +HW� RQGHU]RHN� LV� XLWJHYRHUG
GRRU�$	)�HQ�GRRU�332��LQ�VDPHQVSUDDN�PHW�GH�ILQDQFLHU�37�HQ�GH�OLFHQWLHKRXGHU�YDQ���0&3
�DDQYDQNHOLMN�3RNRQ�	�&KU\VDO��ODWHU�$JUR)UHVK��

2YHU� KHW� DOJHPHHQ�ZDV� KHW� HIIHFW� YDQ� GH� WRHJHSDVWH� DI]HWVLPXODWLH� JHULQJ��2QGDQNV� GH� ]ZDUH
WUDQVSRUWVLPXODWLH� YDQ� �� GDJHQ� WUDG� HU� UHODWLHI� ZHLQLJ� NZDOLWHLWVYHUOLHV� RS��PHGH� KLHUGRRU� LV� HU
ZHLQLJ� HIIHFW� YDQ� HHQ� ��0&3� EHKDQGHOLQJ� JHYRQGHQ�� 5HVXOWDWHQ� ZLM]HQ� HU� WHYHQV� RS� GDW� HHQ
YRRUEHKDQGHOLQJ� PHW� ��0&3� QLHW� ODQJ� JHQRHJ� HIIHFWLHI� LV� RP� GH� JHKHOH� GRQNHUSHULRGH� WH
RYHUEUXJJHQ�

+HW�HIIHFW�YDQ�GH�HWK\OHHQEHJDVVLQJ�ZDV�ELM�YHHO�SURGXFWHQ�GUDPDWLVFK��HHQ���0&3�EHKDQGHOLQJ
NRQ�RYHU�KHW�DOJHPHHQ�GH�HWK\OHHQVFKDGH�JRHG�YRRUNRPHQ�

'H� FRQWLQXH� DDQZH]LJKHLG� YDQ� ��0&3� WLMGHQV� GRQNHUWUDQVSRUW� LV� JHWHVW� ELM� +LELVFXV� HQ
3KDODHQRSVLV��'H]H�EHKDQGHOLQJ�ZDV�]HHU�HIIHFWLHI�ELM�KHW�WHJHQJDDQ�YDQ�NQRS��HQ�EORHPYDO�

(HQ�HQNHOYRXGLJH���0&3�EHKDQGHOLQJ�YRRUDIJDDQG�DDQ�WUDQVSRUW�]DO�RYHU�KHW�DOJHPHHQ
RQYROGRHQGH�NZDOLWHLWVYHUEHWHULQJ�RSOHYHUHQ��(HQ�FRQWLQXH�DDQZH]LJKHLG�YDQ���0&3
�ELMYRRUEHHOG�G�P�Y��HHQ�VORZ�UHOHDVH�V\VWHHP��NDQ�ZHO�HHQ�JURWH�NZDOLWHLWVYHUEHWHULQJ�JHYHQ�ELM
SRWSODQWHQ�GLH�QRUPDOLWHU�VFKDGH�RQGHUYLQGHQ�GRRU�GRQNHUWUDQVSRUW��:HOOLFKW�LV�RRN�HHQ
KHUKDDOGH�WRHGLHQLQJ�YDQ���0&3�WLMGHQV�WUDQVSRUW�HIIHFWLHI�
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&RQWHQW
6DPHQYDWWLQJ �
� ,QOHLGLQJ �
� 0DWHULDDO�HQ�PHWKRGH �
��� ([SHULPHQWHQ������332 �
��� ([SHULPHQWHQ������332 �
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��FRQFHQWUDWLH�HQ�EHKDQGHOLQJVGXXU��$	)� �
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��WLMGVWLS�YDQ�WRHGLHQLQJ��$	)� �
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��ZHUNLQJVGXXU�YDQ���0&3��$	)� ��
��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�+LELVFXV��$	)� ��
��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�3KDODHQRSVLV��$	)���

� 5HVXOWDWHQ ��
��� ([SHULPHQWHQ������332 ��
��� ([SHULPHQWHQ������332 ��
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��FRQFHQWUDWLH�HQ�EHKDQGHOLQJVGXXU��$	)� ��
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��WLMGVWLS�YDQ�WRHGLHQLQJ��$	)� ��
��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��ZHUNLQJVGXXU�YDQ���0&3��$	)� ��
��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�+LELVFXV��$	)� ��
��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�3KDODHQRSVLV��$	)���

� (LQGGLVFXVVLH�HQ�FRQFOXVLHV ��
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� ,QOHLGLQJ
+HW�KLHU�EHVFKUHYHQ�RQGHU]RHN�LV�XLWJHYRHUG�GRRU�$	)�HQ�GRRU�332�� LQ�VDPHQVSUDDN�PHW�GH
ILQDQFLHU�3URGXFWVFKDS�7XLQERXZ��37��HQ�GH�OLFHQWLHKRXGHU�YDQ���0&3��DDQYDQNHOLMN�3RNRQ�	
&KU\VDO��ODWHU�$JUR)UHVK��

7LMGHQV� GH� DI]HW� NXQQHQ� ELM� GLYHUVH� SRWSODQWHQ� JURWH� NZDOLWHLWVYHUOLH]HQ� RSWUHGHQ�� ]RDOV
ELMYRRUEHHOG�EHVYDO�HQ�HSLQDVWLH�ELM�3RLQVHWWLD�� NQRSYDO�ELM�%HJRQLD��+LELVFXV� HQ�6WUHSWRFDUSXV�
HQ� EORHP�� HQ� NQRSYHUGURJLQJ� ELM� &DPSDQXOD�� SRWURRV� HQ� 6WUHSWRFDUSXV�� +LHUGRRU� ZRUGW� GH
KRXGEDDUKHLG�EHSHUNW��ZDDUGRRU�GH�SULMVYRUPLQJ��UHQWDELOLWHLW�HQ�KHW�LPDJR�YDQ�GH�VHFWRU�RQGHU
GUXN� VWDDQ�� (U� ZRUGW� RYHU� KHW� DOJHPHHQ� DDQJHQRPHQ� GDW� GH]H� NZDOLWHLWVSUREOHPHQ� WH� PDNHQ
KHEEHQ�PHW�HWK\OHHQ��(WK\OHHQ�RI�JHYRHOLJKHLG�YRRU�HWK\OHHQ�NDQ�RQWVWDDQ�GRRU�DI]HWKDQGHOLQJHQ
DOV� YHUSDNNHQ�� EHZDUHQ�� HQ� WUDQVSRUWHUHQ� LQ� KHW� GRQNHU�� ,Q� 1HGHUODQG� ]LMQ� QX� HFKWHU� JHHQ
PLGGHOHQ�WRHJHODWHQ�RP�GH�HIIHFWHQ�YDQ�HWK\OHHQ�LQ�GH�SODQW�WH�YRRUNRPHQ�
5HFHQW� LV�HU�HHQ�PLGGHO�RQWZLNNHOG��PHUNQDDP�)UHVK6WDUW ��� ��ZHUN]DPH�VWRI����0&3��ZDDUPHH
SODQWHQ� YRRU� RI� WLMGHQV� GH� DI]HWIDVH� EHKDQGHOG� NXQQHQ� ZRUGHQ�� +LHUGRRU� ZRUGHQ� GH� SODQWHQ
PLQGHU�JHYRHOLJ�YRRU�HWK\OHHQ�

��0&3�LV�HHQ�]HHU�NUDFKWLJH�UHPPHU�YDQ�HWK\OHHQHIIHFWHQ����0&3�LV�QHW�DOV�HWK\OHHQ�HHQ�JDV�HQ
YHUGULQJW� HWK\OHHQ� YDQ� GH� HWK\OHHQ�UHFHSWRUV�� (WK\OHHQHIIHFWHQ� NXQQHQ� DO� PHW� ]HHU� NOHLQH
KRHYHHOKHGHQ���0&3�WHQLHW�JHGDDQ�ZRUGHQ��3RVLWLHYH�HIIHFWHQ�YDQ���0&3�RS�GH�KRXGEDDUKHLG
]LMQ� HHUGHU� EHVFKUHYHQ� YRRU� IUXLW�� JURHQWHQ�� EORHPHQ� HQ� SODQWHQ� �R�D�� DSSHO�� WRPDDW�� EURFFROL�
EHJRQLD��JHUDQLXP��SHWXQLD�HQ�VWUHSWRFDUSXV���,Q�DOOH�JHYDOOHQ�ZRUGHQ�GH�QHJDWLHYH�HIIHFWHQ�YDQ
LQ� GH� OXFKW� DDQZH]LJ� HWK\OHHQ� WHJHQJHJDDQ�� 0HHVWDO� LV� RRN� GH� KRXGEDDUKHLG� YDQ� EHKDQGHOG
SURGXFW�EHWHU�DOV�JHHQ�H[WUD�HWK\OHHQ�DDQZH]LJ�LV�

,Q� KHW� RQGHU]RHN� LV� QDJHJDDQ� RI� HHQ� EHKDQGHOLQJ� YDQ� YHUVFKLOOHQGH� SRWSODQW� JHZDVVHQ�PHW� ��
0&3� HHQ� EHODQJULMNH� YHUEHWHULQJ� YDQ� GH� KRXGEDDUKHLG� RI� NZDOLWHLW� RSOHYHUW�� +HW� RQGHU]RHN
ULFKWWH�]LFK�WHYHQV�RS�GH�EHQRGLJGH�GRVLV�HQ�EHKDQGHOLQJVGXXU�
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� 0DWHULDDO�HQ�PHWKRGH

��� ([SHULPHQWHQ������332

'H� SODQWHQ� ZHUGHQ� GLUHFW� ELM� GH� WXLQGHUV� RSJHKDDOG� HQ� GH]HOIGH� GDJ� ZHUGHQ� GH� YROJHQGH
EHKDQGHOLQJHQ�LQJH]HW�

%HKDQGHOLQJHQ� 9RRUEHK� 1DEHK� 7UDQVS� :LQNHO &RQVXPHQW
��X ���XXU ��GDJHQ ��GDJHQ ��ZHNHQ

���$I]HWVLPXODWLH JHHQ JHHQ MD MD MD
�����0&3�DI]HW ��0&3 JHHQ MD MD MD
���(WK�DI]HW JHHQ HWK\OHHQ MD MD MD
���0&3�(WK�DI] ��0&3 HWK\OHHQ MD MD MD

'H�RPVWDQGLJKHGHQ�WLMGHQV�GH�EHKDQGHOLQJHQ�ZDUHQ�
��0&3�EHKDQGHOLQJ����XXU�ELM����&�LQ�KHW�GRQNHU�����SSE���0&3
(WK\OHHQEHKDQGHOLQJ�����XXU�ELM����&�LQ�KHW�GRQNHU����SSP
$I]HWVLPXODWLH����GDJHQ�ELM����&�HQ�����59�LQ�KHW�GRQNHU�SOXV���GDJHQ����&������59�� LQ�GH
XLWEORHLUXLPWH�LQ�KRHV�HQ�RI�WUD\��WUDQVSRUW�SOXV�GHWDLOKDQGHO�
&RQVXPHQWHQIDVH�����&������59�����XXU�OLFKW�����PLFURPRO�P��VHF����X�GDJ

(U� ]LMQ� �� SODQWHQ� SHU� EHKDQGHOLQJ� JHEUXLNW�� 1D� PLQLPDDO� �� ZHNHQ� LV� HHQ� KHUKDOLQJ� LQJH]HW
�EHKDOYH�YRRU�SRWURRV��
'H�SODQWHQ�ZHUGHQ�GULH�PDDO�EHRRUGHHOG��GLUHFW�QD�GH�DI]HW��QD���ZHNHQ�LQ�GH�XLWEORHLUXLPWH�HQ
QD���ZHNHQ�LQ�GH�XLWEORHLUXLPWH�

*HZDVVHQ��FXOWLYDUV�HQ�GH�GDWD�YDQ�KHW�LQJDDQ�YDQ�GH�FRQVXPHQWHQIDVH�

SURHI�� SURHI��
%HJRQLD�
1HWMD
 ���������� ����������
&DPSDQXOD��EODXZ ���������� ����������
'HQGURELXP����
3\JDVXV
�����ZLW ���������� ����������
+LELVFXV�
3DUDPDULER
 ���������� ����������
3KDODHQRSVLV�����JHVWUHHSW�����ZLW ���������� ����������
3RLQVHWWLD�
)UHHGRP
 ���������� ����������
3RLQVHWWLD�
6RQRUD
 ���������� ����������
3RWURRV�
0DUOHQH
 ���������� �
6WUHSWRFDUSXV�
%OXH�6WUHDP
 ���������� ����������

$OOH�SODQWHQ�ZHUGHQ�EHRRUGHHOG�RS�EORHP��HQ�NQRSYDO��EODGYDO�HQ�EODGYHUJHOLQJ�
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��� ([SHULPHQWHQ������332

,Q������]LMQ� WZHH�H[SHULPHQWHQ�PHW�3RLQVHWWLD�XLWJHYRHUG��&XOWLYDUV�� ¶&RUWH]·�HQ� ¶3HPLXP�UHG·�
'H� SODQWHQ� ZHUGHQ� GLUHFW� ELM� GH� WXLQGHU� RSJHKDDOG� HQ� RS� GH]HOIGH� GDJ� ZHUGHQ� GH� YROJHQGH
EHKDQGHOLQJHQ�LQJH]HW�

%HK��HHUVWH�H[SHULPHQW
���&RQWUROH��GLUHFW�LQ�XLWEORHLUXLPWH�
���$I]HWVLPXODWLH���GDJHQ�ELM����������59�LQ�KHW�GRQNHU�SOXV���GDJHQ�ZLQNHOIDVH�ELM����������59
���(pQPDOLJ���XXU���0&3�����SSE��SOXV�DI]HWVLPXODWLH
���$I]HWVLPXODWLH��GDJHQ�ELM�����LQ�RQJHYHQWLOHHUGH�EHJDVVLQJVNDVW
���'ULH�PDDO���0&3�����SSE��GRVHUHQ��RS�GDJ������HQ���YDQ�DI]HWVLPXODWLH�LQ�EHJDVVLQJVNDVW
���$I]HWVLPXODWLH����GDJHQ�LQ�GLFKWH�GR]HQ�SOXV���GDJHQ�ZLQNHOIDVH�ELM����������59�XLW�GH�GRRV
��� $I]HWVLPXODWLH�� LQ� GR]HQ� PHW� VORZ�UHOHDVH� ��0&3�� �� VWURRNMHV� SHU� GRRV�� SOXV� �� GDJHQ
ZLQNHOIDVH

%HK��WZHHGH�H[SHULPHQW
���&RQWUROH��GLUHFW�LQ�XLWEORHLUXLPWH�
���$I]HWVLPXODWLH���GDJHQ�ELM����������59�LQ�KHW�GRQNHU�SOXV���GDJHQ�ZLQNHOIDVH�ELM����������59
���(pQPDOLJ���XXU���0&3�����SSE��SOXV�DI]HWVLPXODWLH
���'ULH�PDDO���XXU���0&3�����SSE��GRVHUHQ��RS�GDJ������HQ���YDQ�DI]HWVLPXODWLH
���$I]HWVLPXODWLH����GDJHQ�LQ�GLFKWH�GR]HQ�SOXV�ZLQNHOIDVH�ELM����������59�XLW�GH�GRRV
���$I]HWVLPXODWLH��LQ�GR]HQ�PHW�VORZ�UHOHDVH���0&3����VWURRNMHV�SHU�GRRV��SOXV�ZLQNHOIDVH

1D�GH�DI]HWVLPXODWLH�ZHUGHQ�GH�SODQWHQ� LQ�GH�XLWEORHLUXLPWH�JH]HW�ELM�����&������59�� OLFKW����
PLFURPRO�P��VHF����X�GDJ��FRQVXPHQWHQIDVH��
'DWD� XLW� GH� DI]HW� SURHI� ��� SURHI� ��� EHRRUGHOLQJ� QD� GH� DI]HW� HQ� QD� �� HQ� �� ZHNHQ� LQ� GH
XLWEORHLUXLPWH�

SURHI�� SURHI��
8LW�GH�DI]HW ���GHF ���GHF

$OOH�3RLQVHWWLD·V�ZHUGHQ�EHRRUGHHOG�RS�EHVYDO��EODGYDO��EODGYHUJHOLQJ��%RWU\WLV�HQ�WRWDDOLQGUXN�RS
HHQ�VFKDDO�YDQ���WRW������� �VOHFKW���YHHO�EHV��HQ�EODGYDO��EODGYHUJHOLQJ�HQ�%RWU\WLV�HQ�HHQ�VOHFKWH
WRWDDOLQGUXN���� �JRHG��
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��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��FRQFHQWUDWLH�HQ�EHKDQGHOLQJVGXXU��$	)�

*HNR]HQ�LV�YRRU�+LELVFXV�YDQZHJH�EHNHQGH�SUREOHPHQ�PHW�NQRSYDO��'H�LQYORHG�YDQ�GLYHUVH���
0&3�EHKDQGHOLQJHQ�DDQ�KHW�EHJLQ�YDQ�GH�WUDQVSRUWVLPXODWLH�LV�JHWHVW�
+HW�JHKHOH�H[SHULPHQW�YRQG�SODDWV�ELM�����&��'H�EHKDQGHOLQJHQ�YRQGHQ�SODDWV�LQ����/�URHVWYULM
VWDOHQ�FRQWDLQHUV�GRRU� WRHGLHQHQ�YDQ���0&3�JDV��7LMGHQV�GH�EHKDQGHOLQJHQ�ZHUG�NDON�JHEUXLNW
RP�&2 � �RSKRSLQJ� �HQ�PRJHOLMNH� VFKDGH�� WH�YRRUNRPHQ��+HW���0&3�JDV�ZHUG�YHUNUHJHQ�GRRU
RSORVVHQ� YDQ� GH� EHQRGLJGH� KRHYHHOKHLG� ��0&3� SRHGHU� LQ�ZDWHU� LQ� DIJHVORWHQ� IOHVMHV��+HW� JDV
ZHUG� PHW� HHQ� VSXLW� XLW� GH� IOHVMHV� JHQRPHQ� YLD� HHQ� VHSWXP� HQ� YHUYROJHQV� LQ� GH� FRQWDLQHUV
LQJHVSRWHQ��RSQLHXZ�YLD�HHQ�VHSWXP��1D�EHKDQGHOLQJ�ZHUGHQ�GH�FRQWDLQHUV�����PLQXWHQ�EXLWHQ
JHOXFKW�ZDDUQD�GH�SODQWHQ�ZHUGHQ�WHUXJJHSODDWVW�LQ�GRQNHU�ELM�����&�
'H�WUDQVSRUWVLPXODWLH�EHWURI���GDJHQ�GRQNHU�ELM�����&��'H�WUDQVSRUWVLPXODWLH�ZHUG�JHYROJG�GRRU
��GDJHQ�XLWEORHLUXLPWH�����XXU�OLFKW����XXU�GRQNHU������59���'H�SODQWHQ�]LMQ�EHRRUGHHOG�QD�����
HQ���GDJHQ�XLWEORHLUXLPWH��+LHUELM�ZHUG�JHOHW�RS�EODGYDO���EODGYHUJHOLQJ��HQ�NQRSYDO�

*HZDV ��+LELVFXV�¶3DUDPDULER·��SRWPDDW����
3HULRGH ��-XOL�����
%HKDQGHOLQJHQ ���FRQWUROH��RQEHKDQGHOG��JHHQ�GRQNHUSHULRGH�

�� ���FRQWUROH��RQEHKDQGHOG��PHW�GRQNHUSHULRGH�
� � ������FRPELQDWLHV�YDQ���0&3�GRVLV�HQ�EHKDQGHOLQJVGXXU��]LH�����WDEHO���
+HUKDOLQJHQ �������SODQWHQ�SHU�KHUKDOLQJ�
7UDQVSRUWVLPXODWLH ����GDJHQ�GRQNHU������&
8LWEORHL ����GDJHQ

��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��WLMGVWLS�YDQ�WRHGLHQLQJ��$	)�

$DQ�GH�KDQG�YDQ�GH�UHVXOWDWHQ�YDQ�SURHI���ZHUGHQ�GH�YROJHQGH�RQGHU]RHNVYUDJHQ�RSJHVWHOG�
• %LHGW�HHQ���0&3�EHKDQGHOLQJ�WLMGHQV���GDJHQ�GRQNHU��LQ�SODDWV�YDQ�YRRUDIJDDQG��EHVFKHUPLQJ
WHJHQ�NQRSYDO"

• :DQQHHU�NRPW�SURGXFWLH�YDQ�VWUHVV�HWK\OHHQ�RS�JDQJ�WLMGHQV�GH�GRQNHUSHULRGH"
+LELVFXV�SODQWHQ�ZHUGHQ�JHGXUHQGH���GDJHQ�LQ�KHW�GRQNHU�EHZDDUG������&���(HQ�KRJH�GRVLV���
0&3� ����� SSE�� ��� XXU�� ZHUG� � WRHJHGLHQG� QD� ��� ���� RI� QD� ���� GDJHQ�� (WK\OHHQSURGXFWLH�ZHUG
EHSDDOG�DDQ�RQEHKDQGHOGH�SODQWHQ�QD�������HQ���GDJHQ�GRQNHU��'LW�YRQG�SODDWV�GRRU�PHWLQJ�YDQ
HWK\OHHQRSKRSLQJ�QD����XXU�DIVOXLWLQJ�YDQ���SODQWHQ�LQ�HHQ����OLWHU�FRQWDLQHU�
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*HZDV ��+LELVFXV�¶3DUDPDULER·��SRWPDDW����
3HULRGH ��$XJXVWXV�VHSWHPEHU�����
%HKDQGHOLQJHQ ����FRQWUROH��RQEHKDQGHOG��JHHQ�GRQNHUSHULRGH�
� �� ����FRQWUROH��RQEHKDQGHOG��PHW�GRQNHUSHULRGH�

�� ������0&3������SSE�����X��QD������GDJHQ�GRQNHU
�� ������0&3������SSE�����X��QD�����GDJHQ�GRQNHU
�� ������0&3������SSE�����X��QD������GDJHQ�GRQNHU
�� ����FRQWUROH��RQEHKDQGHOG��PHW�GRQNHUSHULRGH��HWK\OHHQSURGXFWLH�PHWLQJ�

+HUKDOLQJHQ �������SODQWHQ�SHU�KHUKDOLQJ�
7UDQVSRUWVLPXODWLH ����GDJHQ�GRQNHU������&
8LWEORHL ����GDJHQ

��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��ZHUNLQJVGXXU�YDQ���0&3��$	)�

$DQ�GH�KDQG�YDQ�GH�UHVXOWDWHQ�YDQ�SURHI���ZHUG�GH�YROJHQGH�RQGHU]RHNVYUDDJ�RSJHVWHOG�
+RH�ODQJ�EHVFKHUPW�HHQ���0&3�EHKDQGHOLQJ�WHJHQ�HWK\OHHQ"
'LW� H[SHULPHQW� YHUOLHS� JHOLMNWLMGLJ�PHW� H[SHULPHQW� ���9HUVFKLOOHQGH� EHKDQGHOLQJHQ�PHW� ��0&3
ZHUGHQ� XLWJHYRHUG� LQ� KHW� EHJLQ� YDQ� GH� GRQNHUSHULRGH�� +LELVFXV� SODQWHQ� ZHUGHQ� JHGXUHQGH� �
GDJHQ�LQ�KHW�GRQNHU�EHZDDUG������&���1D������RI���GDJHQ�GRQNHU�ZHUG�HHQ��KRJH�GRVLV�HWK\OHHQ
����XXU�����SSP��WRHJHGLHQG�

*HZDV �� +LELVFXV�¶3DUDPDULER·��SRWPDDW����
3HULRGH �� $XJXVWXV�VHSWHPEHU�����
%HKDQGHOLQJHQ � ��FRQWUROH��RQEHKDQGHOG��JHHQ�GRQNHUSHULRGH���JHOLMN�DDQ�H[S���
�� � ��FRQWUROH��RQEHKDQGHOG��PHW�GRQNHUSHULRGH���JHOLMN�DDQ�H[S���

� �����FRPELQDWLHV�YDQ���0&3�EHKDQGHOLQJ�HQ�HWK\OHHQ��]LH�����WDEHO���
+HUKDOLQJHQ �� �����SODQWHQ�SHU�KHUKDOLQJ�
7UDQVSRUWVLPXODWLH �� ��GDJHQ�GRQNHU������&
8LWEORHL �� ��GDJHQ

��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�+LELVFXV��$	)�

$OV� YHUYROJ� RS� GH� YRRUJDDQGH� H[SHULPHQWHQ� ZHUG� EHVORWHQ� RP� HHQ� ODQJGXULJH� ��0&3
EHKDQGHOLQJ� WH� WHVWHQ�� +LHUYRRU� ZHUG� KHW� GRRUVWURRPV\WHHP� JHEUXLNW�� +LHUELM� LV� FRQWLQXH
OXFKWYHUYHUVLQJ�YDQ�GH�SODQWHQ�LQ����OLWHU�FRQWDLQHUV�PRJHOLMN��*HEUXLN�YDQ�NDON�RP�&2 � �ZHJ�WH
YDQJHQ�ZDV�GDDURP�QLHW�QRGLJ��+HW�JHKHOH�H[SHULPHQW�YRQG�SODDWV�ELM�����&�
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3URHIRS]HW�
3URGXFW �� +LELVFXV�¶3DUDPDULER·�URRG��SRWPDDW��� �
3HULRGH � $XJXVWXV�����
%HKDQGHOLQJHQ �� ���JHHQ���0&3������JHHQ�HWK\OHHQ

���FRQWLQX���0&3���JHHQ�HWK\OHHQ
������XXU���0&3����FRQWLQX�HWK\OHHQ
���FRQWLQX���0&3���FRQWLQX�HWK\OHHQ

+HUKDOLQJHQ ����������SODQWHQ�SHU�KHUKDOLQJ�

8LWYRHULQJ
��SODQWHQ��QRJ� LQ�KHW�SODVWLF�KRHV��ZHUGHQ� LQ�URHVWYULMVWDOHQ�FRQWDLQHU�YDQ���� OLWHU�JHSODDWVW��'H
FRQWDLQHUV�]LMQ�PHW�HHQ�GHNVHO�DIJHVORWHQ�HQ����XXU�OXFKWGLFKW�JHEOHYHQ�
%HKDQGHOLQJHQ������HQ���]LMQ�LQJHVSRWHQ�PHW���0&3������SSE�
1D����XXU�]LMQ�GH�FRQWDLQHUV�YDQ�EHKDQGHOLQJ���JHRSHQG��HQNHOH�PLQXWHQ�JHOXFKW�HQ�YHUYROJHQV
ZHHU�JHVORWHQ��$OOH����FRQWDLQHUV�]LMQ�GDDUQD�DDQJHVORWHQ�RS�KHW�GRRUVWURRPV\VWHHP�PHW� ����
2 � �����&2 � ��HQ�ELM�EHKDQGHOLQJ���HQ���PHW����SSP�HWK\OHHQ�
%LM�EHKDQGHOLQJ����FRQWLQX���0&3��ZHUG�YHUYROJHQV�GDJHOLMNV�FD�������SSE�LQJHVSRWHQ��ELM�HHQ

IORZ�YDQ�����PO�PLQ�]DO�QD����XXU�QRJ�RQJHYHHU�����SSE�RYHU�]LMQ��

1D� �� �L�S�Y�� ��� GDJHQ�ZHUGHQ� GH� EHKDQGHOLQJHQ� JHVWRSW� RPGDW� VFKLPPHO� RS� GH� UXLWMHV� YDQ� GH
GHNVHOV�ZDV�WH�]LHQ��2QGDQNV�GH�GRRUVWURRP�YDQ�GURJH�OXFKW�LV�GH�U�Y��LQ�GH�FRQWDLQHUV�VWHHGV�FD�
���� JHZHHVW��'H� VFKLPPHO� ]DW� HFKWHU� DOOHHQ� RS� XLWJHEORHLGH� EORHPHQ� KHWJHHQ� JHPDNNHOLMN� WH
YHUZLMGHUHQ�ZDV��]RGDW�DOOH�SODQWHQ�VFKLPPHOYULM�GH�XLWEORHLUXLPWH�LQ�JLQJHQ�

1D�GH�GRQNHUSHULRGH�YDQ���GDJHQ�NZDPHQ�GH�SODQWHQ�LQ�GH�XLWEORHLUXLPWH�ELM�����&�HQ�����U�Y�
'H�EHRRUGHOLQJ�YDQ�GH�SODQWHQ�YRQG�SODDWV�GLUHFW�QD�GH���GDJHQ�GRQNHU�HQ�QD�HHQ�ZHHN� LQ�GH
XLWEORHLUXLPWH��(U�LV�SHU�FRQWDLQHU�EHRRUGHHOG��G�Z�]����SODQWHQ�VDPHQJHQRPHQ�

��� (IIHFW� YDQ� FRQWLQX� ��0&3� WRHGLHQLQJ� WLMGHQV� GRQNHUWUDQVSRUW� ELM� 3KDODHQRSVLV
�$	)�

'RRU�KHW�VXFFHV�YDQ�GH�FRQWLQXH���0&3�WRHGLHQLQJ�ELM�+LELVFXV��H[S�����ZHUG�EHVORWHQ�GLW�RRN�WH
WHVWHQ�YRRU�3KDODHQRSVLV��(U� LV�YRRU�GLW�JHZDV�JHNR]HQ�YDQZHJH�GH�KRJH�SURGXFWLHZDDUGH��'H
JHNR]HQ�FXOWLYDU�LV�JHYRHOLJ��LQ�ZLQWHUSHULRGH��YRRU�NQRSYDO�WLMGHQV�GRQNHUWUDQVSRUW��+HW�JHKHOH
H[SHULPHQW�YRQG�SODDWV�ELM�����&�
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3URHIRS]HW�
3URGXFW �� 3KDODHQRSVLV�¶$QWKXUD�*ROG·
3HULRGH � QRYHPEHU�GHFHPEHU�����
%HKDQGHOLQJHQ �� ���JHHQ���0&3

���FRQWLQX���0&3
������XXU���0&3
�����XXU���0&3�RS�GDJ���HQ���XXU���0&3�RS�GDJ��

+HUKDOLQJHQ �� �����SODQWHQ�SHU�KHUKDOLQJ�

'H�WUDQVSRUWVLPXODWLH�EHWURI���GDJHQ�GRQNHU�ELM�����&��59����������'H�HHUVWH����XXU�ZHUG�ELM
EHKDQGHOLQJ� ��� �� HQ� �� FD�� ���� SSE� ��0&3� WRHJHGLHQG� LQ� GLFKWH� FRQWDLQHUV��$OOH� ��� FRQWDLQHUV
ZDUHQ� GH� HHUVWH� ��� XXU� GLFKW� �YRRU� RSWLPDOH� ZHUNLQJ� YDQ� ��0&3�� HQ� ]LMQ� GDDUQD� DDQ� KHW
GRRUVWURRPV\VWHHP�JHSODDWVW��'H�SODQWHQ�VWRQGHQ�LQ�KHW�GRQNHU�ELM�����&�
+HW� GRVHHUV\VWHHP� YRRU� EHKDQGHOLQJ� �� LV� DDQJHSDVW� ]RGDW� HU� FRQWLQX� YHUV� ��0&3� ZHUG
WRHJHGLHQG� LQ� SODDWV� YDQ� GDJHOLMNV�� 9RRU� GH� FRQWLQXH� ��0&3� EHKDQGHOLQJ� ZHUG� HHQ
EXIIHUFRQWDLQHU�����/��JHSODDWVW�YRRU�LHGHUH�FRQWDLQHU�PHW�SODQWHQ�������J���0&3���������ZHUG
DDQ� LHGHUH�EXIIHUFRQWDLQHU� WRHJHGLHQG�RP�HHQ���0&3�FRQFHQWUDWLH�YDQ�������SSE� WH�EHUHLNHQ�
(HQ�OXFKWVWURRP�YDQ���PO�PLQ���ZHUG�GRRU�LHGHUH�EXIIHUFRQWDLQHU�JHOHLG�HQ�YHUYROJHQV�GRRU�GH
FRQWDLQHU�PHW�SODQWHQ��(HQ�DQGHUH�OXFKWVWURRP�����PO�PLQ����]RQGHU���0&3�ZHUG�RRN�GRRU�GH
FRQWDLQHU� PHW� SODQWHQ� JHOHLG� ZDDUGRRU� HHQ� WRWDOH� OXFKWVWURRP� YDQ� ���� PO�PLQ��� HQ� HHQ
EHUHNHQGH�FRQFHQWUDWLH�YDQ�����SSE���0&3�ZHUG�EHUHLNW��'LW�V\VWHHP�ZHUG�JHGXUHQGH���GDJHQ
JHEUXLNW�� 'H� EXIIHUFRQWDLQHUV� ZHUGHQ� QD� �� GDJHQ� YHUYHUVW�� 'H� ��0&3� FRQFHQWUDWLH� LQ� GH
FRQWDLQHUV�PHW�SODQWHQ�ZHUG�JHPHWHQ�QD���HQ���GDJHQ�GRQNHU��(U�ZDV�UHVSHFWLHYHOLMN�JHPLGGHOG
����HQ�����SSE���0&3�DDQZH]LJ��+HW�YHUVFKLO�WXVVHQ�GH�EHRRJGH��FRQFHQWUDWLH�YDQ�����SSE�HQ
GH�JHPHWHQ�FRQFHQWUDWLH�LV�ZDDUVFKLMQOLMN�WH�ZLMWHQ�DDQ�RSQDPH�DIEUDDN�KHFKWLQJ�DDQ�PDWHULDDO�
SODQWHQ�HQ�SRWJURQG�

'H� WUDQVSRUWVLPXODWLH�ZHUG�JHYROJG�GRRU����GDJHQ�XLWEORHLUXLPWH� ����XXU� OLFKW����XXU�GRQNHU�
����59���%HRRUGHOLQJHQ�YRQGHQ�SODDWV�QD������HQ����GDJHQ�XLWEORHLUXLPWH��*HVFRRUG�ZHUG�KHW
DDQWDO�JHYDOOHQ�NQRSSHQ�HQ�JHYDOOHQ�EORHPHQ��QLHW�XLWJHEORHLG��WHQ�RS]LFKWH�YDQ�GH�EHJLQVLWXDWLH
�YRRU�DDQYDQJ�GRQNHUSHULRGH��

(WK\OHHQSURGXFWLH�ZHUG�EHSDDOG� DDQ�RQEHKDQGHOGH�SODQWHQ�QD� �� HQ���GDJHQ�GRQNHU��'LW� YRQG
SODDWV� GRRU� PHWLQJ� YDQ� HWK\OHHQRSKRSLQJ� QD� ��� XXU� DIVOXLWLQJ� YDQ� �� SODQWHQ� LQ� HHQ� ��� OLWHU
FRQWDLQHU�
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� 5HVXOWDWHQ

��� ([SHULPHQWHQ������332

2YHU� KHW� DOJHPHHQ�ZDV� KHW� HIIHFW� YDQ� GH� WRHJHSDVWH� DI]HWVLPXODWLH� JHULQJ��2QGDQNV� GH� ]ZDUH
WUDQVSRUWVLPXODWLH� YDQ� �� GDJHQ� ELM� ���&� �9%1� YRRUVFKULIW� LV� ���&��� WUDG� HU� UHODWLHI� ZHLQLJ
NZDOLWHLWVYHUOLHV�RS��PHGH�KLHUGRRU�LV�HU�ZHLQLJ�HIIHFW�YDQ�HHQ���0&3�EHKDQGHOLQJ�JHYRQGHQ��+HW
HIIHFW�YDQ�GH�HWK\OHHQEHJDVVLQJ�ZDV�ELM�YHHO�SURGXFWHQ�GUDPDWLVFK��HHQ���0&3�EHKDQGHOLQJ�NRQ
RYHU�KHW�DOJHPHHQ�GH�HWK\OHHQVFKDGH�JRHG�YRRUNRPHQ�
+LHUQD�ZRUGHQ�GH�EHODQJULMNVWH�UHVXOWHQ�SHU�JHZDV�EHVSURNHQ�
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%LM�%HJRQLD�EOHHN�GDW���0&3�GH�EORHP��HQ�NQRSYDO�GRRU�HWK\OHHQ�JRHG�WHJHQ�JLQJ����0&3�JDI
HHQ�LHWV�EHWHUH�GRRUEORHL�HQ�WHYHQV�LHWV�PLQGHU�JHHO�EODG��QD�DI]HWVLPXODWLH�]RQGHU�HWK\OHHQ�

)RWR����%HJRQLD�¶1HWMD·�����ZHHN�QD�GH�DI]HWVLPXODWLH�]RQGHU�HWK\OHHQEHJDVVLQJ�
/LQNV�]RQGHU��UHFKWV�PHW���0&3�EHKDQGHOLQJ�
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QD���GDJHQ�FRQVXPHQWHQIDVH�HQ�KHW�RSWUHGHQ�YDQ�JHHO�EODG��GLUHFW�QD�GH�DI]HWVLPXODWLH�

%LM� &DPSDQXOD� JLQJ� HHQ� ��0&3� EHKDQGHOLQJ� EORHP�� HQ� NQRSYHUGURJLQJ� GRRU� HWK\OHHQ� JRHG
WHJHQ��KHWJHHQ�EOLMNW�XLW� HHQ�EHWHUH�GRRUEORHL��1D� DOOHHQ� HHQ� DI]HWVLPXODWLH�JDI� ��0&3�HHQ� LHWV
EHWHUH�GRRUEORHL����0&3�]RUJGH�RRN�YRRU�LHWV�PLQGHU�JHHO�EODG�YHURRU]DDNW�GRRU�DI]HWVLPXODWLH
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)LJXXU� ���� 3RLQVHWWLD� ¶6RQRUD·�� WZHHGH� H[SHULPHQW�� EHVYDO�� JHHO� EODG� HQ� EODGYDO�� GLUHFW� QD
DI]HWVLPXODWLH��VFKDDO��� YHHO��� JHHQ��

%LM�3RLQVHWLLD�¶6RQRUD·�JLQJ���0&3�KHW�JHULQJH�HIIHFW�YDQ�HWK\OHHQEHJDVVLQJ�RS�EHVYDO�QLHW�WHJHQ�
(U�ZDV�JHHQ�HIIHFW�YDQ���0&3�RS�KRXGEDDUKHLG�QD�HHQ�DI]HWVLPXODWLH��+HW�HHUVWH�H[SHULPHQW�JDI
GH]HOIGH�UHVXOWDWHQ�
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��0&3�YHUPLQGHUGH�EODGYDO�QD�DI]HWVLPXODWLH�RI�HWK\OHHQ��'H�SODQWHQ�ZDUHQ�QLHW�JRHG�EHVWDQG
WHJHQ�GH�JHJHYHQ�DI]HWVLPXODWLH��]RGDW�YDQ�GRRUEORHL�LQ�JHHQ�HQNHOH�EHKDQGHOLQJ�VSUDNH�ZDV�
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)LJXXU�����6WUHSWRFDUSXV�¶%OXH�6WUHDP·��HHUVWH�H[SHULPHQW��DDQWDO�RSHQ�EORHPHQ�GLUHFW�QD�GH�DI]HW
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)LJXXU� ���� 6WUHSWRFDUSXV� ¶%OXH� 6WUHDP·�� WZHHGH� H[SHULPHQW�� DDQWDO� RSHQ� EORHPHQ� GLUHFW� QD� GH
DI]HW�HQ�QD���HQ���ZHNHQ�FRQVXPHQWHQIDVH�

%LM�6WUHSWRFDUSXV�JLQJ���0&3�GH�EORHPYDO�GRRU�HWK\OHHQ�JRHG�WHJHQ����0&3�KDG�JHHQ�HIIHFW�RS
GRRUEORHL�QD�HHQ�DI]HWVLPXODWLH�
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)RWR����6WUHSWRFDUSXV�QD�DI]HWVLPXODWLH�PHW�HWK\OHHQEHJDVVLQJ�
/LQNV�]RQGHU��UHFKWV�PHW���0&3�EHKDQGHOLQJ�
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��� ([SHULPHQWHQ������332

'H�3RLQVHWWLD�YHUWRRQGHQ� LQ������ IOLQNH� VFKDGH�GRRU� WUDQVSRUWVLPXODWLH��2QGHUVWDDQGH� ILJXUHQ
ODWHQ�GH�UHVXOWDWHQ�HHQ�ZHHN�QD�GH�DI]HWVLPXODWLH�]LHQ�
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)LJXXU� ���� 3RLQVHWWLD� ¶&RUWH]·�� HHUVWH� H[SHULPHQW�� HHQ� ZHHN� QD� GH� DI]HWVLPXODWLH�� 6FRUHV� ����
� VOHFKW��� JRHG�

+HW�HHUVWH�H[SHULPHQW�PHW�¶3UHPLXP�5HG·�OLHW�GH]HOIGH�UHVXOWDWHQ�]LHQ�
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)LJXXU� ���� 3RLQVHWWLD� ¶&RUWH]·�� WZHHGH� H[SHULPHQW�� HHQ� ZHHN� QD� GH� DI]HWVLPXODWLH�� 6FRUHV� ����
� VOHFKW��� JRHG�
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)LJXXU�����3RLQVHWWLD�¶3UHPLXP�5HG·��WZHHGH�H[SHULPHQW�������HHQ�ZHHN�QD�DI]HWVLPXODWLH��6FRUHV
������ VOHFKW��� JRHG�

(HQ�ppQ��RI�GULHPDOLJH�WRHSDVVLQJ�YDQ���0&3�WLMGHQV�GH�DI]HW�OHYHUGH�JHHQ�NZDOLWHLWVYHUEHWHULQJ
RS��'H�DI]HW�LQ�GLFKWH�GR]HQ�]RUJGH�YRRU�HHQ�VWHUNH�%RWU\WLVDDQWDVWLQJ��ZDDUGRRU�HHQ�HYHQWXHHO
HIIHFW�YDQ�GH�VORZ�UHOHDVH�IRUPXOHULQJ�QLHW��YDVWJHVWHOG�NRQ�ZRUGHQ�
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��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��FRQFHQWUDWLH�HQ�EHKDQGHOLQJVGXXU��$	)�

3ODQWHQ�GLH�JHHQ�WUDQVSRUWVLPXODWLH�YDQ���GDJHQ�GRQNHU�NUHJHQ�PDDU�GLUHFW� LQ�GH�XLWEORHLUXLPWH
���� XXU� OLFKW���� XXU� GRQNHU��ZHUGHQ� JHSODDWVW� YHUWRRQGHQ� QDXZHOLMNV� SUREOHPHQ�PHW� NQRSYDO
�7DEHO����
'H� SODQWHQ� GLH� ZHUGHQ� EORRWJHVWHOG� DDQ� GH� WUDQVSRUWVLPXODWLH� ��� GDJHQ� GRQNHU�� YHUWRRQGHQ
GXLGHOLMN�PHHU�NQRSYDO��+HW�EHWURI�PHW�QDPH�NQRSYDO�YDQ�NOHLQH��JURHQH��NQRSSHQ��%ODGYDO�HQ
EODGYHUJHOLQJ�WUDG�QDXZHOLMNV�RS��+HW�HIIHFW�YDQ���0&3�WRHGLHQLQJ�ZDV�JULOOLJ�HQ�RQYROGRHQGH�

7DEHO� ��� 7RWDDO� DDQWDO� DIJHYDOOHQ� NQRSSHQ� SHU� �� SODQWHQ� QD� �� GDJHQ� GRQNHU� �� �� GDJHQ
XLWEORHLUXLPWH��8LW]RQGHULQJ�LV�GH�HHUVWH�EHKDQGHOLQJ�ZDDUELM�GH�GRQNHUSHULRGH�ZHUG�YHUYDQJHQ
GRRU�XLWEORHLUXLPWH���:HHUJHJHYHQ�LV�KHW�JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�
��0&3��SSE� ��0&3�EHKDQGHOLQJVGXXU

�XUHQ�
$IJHYDOOHQ� NQRSSHQ� QD� �
GDJHQ�GRQNHU
����GDJHQ�OLFKW

�������GLUHFW�LQ�OLFKW� ���
�������GRQNHUSHULRGH� ��
���� ��� ������
���� ��� ������
���� ��� ������
���� �� ������
��� ��� �������
��� ��� �������
��� ��� �������
��� �� �������
��� ��� ������
��� ��� ������
��� ��� �������
��� �� �������
��� ��� �������
��� ��� ������
��� ��� �������
��� �� ������
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��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��WLMGVWLS�YDQ�WRHGLHQLQJ��$	)�

'H� HWK\OHHQSURGXFWLH� YDQ� SODQWHQ� LV� JHPHWHQ� WLMGHQV� �� GDJHQ� GRQNHU�� 7XVVHQ� �� HQ� �� GDJHQ
GRQNHU�NZDP�GXLGHOLMN�GH�SURGXFWLH�YDQ�VWUHVV�HWK\OHHQ�RS�JDQJ��WDEHO����

7DEHO� ��� (WK\OHHQRSKRSLQJ� �SSE�� YDQ� �� SODQWHQ� LQ� ��� OLWHU� FRQWDLQHU� JHGXUHQGH� ��� XXU�
:HHUJHJHYHQ�LV�JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�

'DJ�� 'DJ�� 'DJ��
(WK\OHHQ��SSE�� ����� ������ ��������

2SQLHXZ�ZDV�GH� LQYORHG�YDQ�GH�GRQNHUSHULRGH�RS�NQRSYDO� GXLGHOLMN� �WDEHO� ����+HW�EHWURI�PHW
QDPH� NQRSYDO� YDQ� NOHLQH� �JURHQH�� NQRSSHQ�� %HKDQGHOLQJ� PHW� ��0&3� NRQ� NQRSYDO� VOHFKWV
JHGHHOWHOLMN�YRRUNRPHQ��7RHGLHQLQJ�YDQ���0&3�QD�����RI�QD�����GDJ�YHUKRRJGH�GH�HIIHFWLYLWHLW
YDQ���0&3�QLHW�

7DEHO� ��� 7RWDDO� DDQWDO� DIJHYDOOHQ� NQRSSHQ� SHU� �� SODQWHQ� QD� �� GDJHQ� GRQNHU� �� �� GDJHQ
XLWEORHLUXLPWH��8LW]RQGHULQJ�LV�GH�HHUVWH�EHKDQGHOLQJ�ZDDUELM�GH�GRQNHUSHULRGH�ZHUG�YHUYDQJHQ
GRRU�XLWEORHLUXLPWH���:HHUJHJHYHQ�LV�KHW�JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�
��0&3��SSE� ��0&3

EHKDQGHOLQJVGXXU
�XUHQ�

��0&3
WLMGVWLS
WRHGLHQLQJ

$IJHYDOOHQ� NQRSSHQ
QD���GDJHQ�GRQNHU
����GDJHQ�XLWEORHL

�������GLUHFW�LQ�OLFKW� �������
�������GRQNHUSHULRGH� ������
��� �� 'DJ�� ������
��� �� 'DJ���� �������
��� �� 'DJ���� �������
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��� :HUNLQJ�YDQ���0&3�ELM�+LELVFXV��ZHUNLQJVGXXU�YDQ���0&3��$	)�

2P�WH�EHRRUGHOHQ�KRHODQJ�HHQ���0&3�EHKDQGHOLQJ�HIIHFWLHI�EOLMIW��LV�RS�YHUVFKLOOHQGH�WLMGVWLSSHQ
QD�GH���0&3�EHKDQGHOLQJ�HWK\OHHQ�WRHJHGLHQG��.QRSYDO�ZHUG�EHRRUGHHOG�QD���GDJHQ�GRQNHU����
GDJHQ�XLWEORHLUXLPWH��GRQNHU�OLFKW��

(WK\OHHQ� YHURRU]DDNWH� GH� PHHVWH� NQRSYDO� ELM� SODQWHQ� GLH� QLHW� ZDUHQ� EHKDQGHOG� PHW� ��0&3
�7DEHO� ���� ��0&3� EHKDQGHOLQJ� ERRG� GXV� LQGHUGDDG� EHVFKHUPLQJ� WHJHQ� WRHJHGLHQG� HWK\OHHQ�
(FKWHU� GH� EHKDQGHOGH� SODQWHQ�ZDUHQ� QD� �� GDJ� EHWHU� EHVFKHUPG� WHJHQ� HWK\OHHQ� GDQ� QD� �� HQ� �
GDJHQ�

7DEHO� ��� 7RWDDO� DDQWDO� DIJHYDOOHQ� NQRSSHQ� SHU� �� SODQWHQ� QD� �� GDJHQ� GRQNHU� �� �� GDJHQ
XLWEORHLUXLPWH��8LW]RQGHULQJ�LV�GH�HHUVWH�EHKDQGHOLQJ�ZDDUELM�GH�GRQNHUSHULRGH�ZHUG�YHUYDQJHQ
GRRU�XLWEORHLUXLPWH���:HHUJHJHYHQ�LV�KHW�JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�
��0&3��SSE� ��0&3

EHKDQGHOLQJVGXXU
�XUHQ�

(WK\OHHQ
�WLMGVWLS� QD� ��0&3
EHKDQGHOLQJ�

$IJHYDOOHQ� NQRSSHQ
QD���GDJHQ�GRQNHU
����GDJHQ�XLWEORHL

�������GLUHFW�LQ�OLFKW� ���������
�������GRQNHUSHULRGH� ��������

����� 'DJ�� ��������
����� 'DJ�� ��������
����� 'DJ�� ��������
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���� ��� 'DJ�� ��������
���� ��� 'DJ�� ��������
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��� (IIHFW�YDQ�FRQWLQX���0&3�WRHGLHQLQJ�WLMGHQV�GRQNHUWUDQVSRUW�ELM�+LELVFXV��$	)�

%ORHP��HQ�NQRSYDO���NQRSYHUJHOLQJ
'H�EHODQJULMNVWH�UHVXOWDWHQ�]LMQ�ZHHUJHJHYHQ�LQ�ILJXXU���
(HQ� DDQWDO� SODQWHQ� GLH� GLUHFW� LQ� GH� XLWEORHLUXLPWH� �OLFKW�GRQNHU�� ZHUGHQ� JHSODDWVW� YHUWRRQGHQ
QDXZHOLMNV� NQRSYDO��'H� GRQNHUSHULRGH� �]RQGHU� HWK\OHHQ�� YHURRU]DDNWH� DDQ]LHQOLMNH� NQRSYDO� ELM
RQEHKDQGHOGH�SODQWHQ�ZDW�YROOHGLJ�WHJHQ�ZHUG�JHJDDQ�GRRU�FRQWLQXH�DDQZH]LJKHLG�YDQ���0&3�
%HKDQGHOLQJ� ��� GH� FRQWUROH� GLH� JHHQ���0&3�HQ� JHHQ� HWK\OHHQ� KHHIW� JHKDG�� WRRQGH� QD� �� GDJHQ
GRQNHU� DO� JHYROJHQ� YDQ� GRQNHUVWUHVV� QDPHOLMN� NQRSYHUJHOLQJ� �]LH� IRWRV�� HQ� QD� HHQ�ZHHN� LQ� GH
XLWEORHLUXLPWH�ZDV�GLW�QRJ�GXLGHOLMNHU�
%HKDQGHOLQJ��� �´FRQWLQX���0&3µ�HQ�JHHQ�HWK\OHHQ��JDI� ]RZHO�GLUHFW�QD���GDJHQ�GRQNHU� DOV�QD
QRJ�HHQ�ZHHN�LQ�GH�XLWEORHLUXLPWH�SUDFKWLJH�SODQWHQ�]RQGHU�NQRSYDO�
,Q�WHJHQVWHOOLQJ�WRW�HHQ�HQNHOYRXGLJH���0&3�EHKDQGHOLQJ��JDI�GH�FRQWLQXH�DDQZH]LJKHLG�YDQ���
0&3�HHQ�DDQ]LHQOLMNH�EHVFKHUPLQJ�WHJHQ�WRHJHGLHQG�HWK\OHHQ�
%HKDQGHOLQJ�������XXU����0&3�JHYROJG�GRRU�FRQWLQX�HWK\OHHQ���JDI�GLUHFW�QD���GDJHQ�GRQNHU�DO
HUJ�YHHO�NQRSYDO��1D�QRJ�HHQ�ZHHN�LQ�GH�XLWEORHLUXLPWH�]DW�HU�JHHQ�HQNHOH�NQRS�PHHU�DDQ�GH]H
SODQWHQ�
%HKDQGHOLQJ� �� �FRQWLQX� ��0&3� �� FRQWLQX� HWK\OHHQ�� YHUWRRQGH� GLUHFW� QD� �� GDJHQ� GRQNHU
QDXZHOLMNV� NQRSYHUJHOLQJ� HQ�NQRSYDO��2SYDOOHQG�ZDV� GDW� HHQ� DDQWDO� QLHW� XLWJHEORHLGH� EORHPHQ
DIYLHO��1D���ZHHN�LQ�GH�XLWEORHLUXLPWH�WUDG�GXLGHOLMNH�NQRSYHUJHOLQJ�HQ�NQRSYDO�RS�

knopval bij Hibiscus
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na 6 dagen donker tijdens 1 week uitbloei totaal

)LJXXU� ��� .QRSYDO� ELM� +LELVFXV� QD� YHUVFKLOOHQGH� EHKDQGHOLQJHQ� PHW� ��0&3�� :HHUJHJHYHQ� LV
JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�

%ODGYHUJHOLQJ�HQ�EODGYDO
=RZHO�GLUHFW�QD���GDJHQ�GRQNHU�DOV�QD�QRJ�HHQ�ZHHN�LQ�GH�XLWEORHLUXLPWH�ZDV�HU�ZHLQLJ�YHUVFKLO�WH
]LHQ� WXVVHQ� GH� EHKDQGHOLQJHQ�ZDW� EHWUHIW� EODGNOHXU�� %HKDQGHOLQJ� �� HQ� �� JDYHQ� ZHO� GH�PHHVWH
EODGYDO��YRRUDO�JHHO�EODG���PDDU�]RQGHU�GH]H�HQNHOH�EODDGMHV�WRRQGH�GH�UHVW�YDQ�KHW�EODG�ELM�DOOH
EHKDQGHOLQJHQ�JRHG�
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%HKDQGHOLQJ���� %HKDQGHOLQJ���
&RQWUROH��JHHQ���0&3��JHHQ�HWK\OHHQ�� &RQWLQX���0&3��JHHQ�HWK\OHHQ�
1D���GDJHQ�GRQNHU�����GDJHQ�XLWEORHL� 1D���GDJHQ�GRQNHU�����GDJHQ�XLWEORHL�

%HKDQGHOLQJ���� %HKDQGHOLQJ���
���XXU���0&3�JHYROJG�GRRU�FRQWLQX�HWK\OHHQ� &RQWLQXH���0&3��QD����XXU�VWDUW�FRQWLQX�HWK\OHHQ�
1D���GDJHQ�GRQNHU�����GDJHQ�XLWEORHL� 1D���GDJHQ�GRQNHU�����GDJHQ�XLWEORHL�
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��� (IIHFW� YDQ� FRQWLQX� ��0&3� WRHGLHQLQJ� WLMGHQV� GRQNHUWUDQVSRUW� ELM� 3KDODHQRSVLV
�$	)�

3ODQWHQ� GLH� GLUHFW� LQ� GH� XLWEORHLUXLPWH� �OLFKW�GRQNHU�� ZDUHQ� JHSODDWVW� YHUWRRQGHQ� QDXZHOLMNV
NQRSYDO��1D� �� GDJHQ� GRQNHUSHULRGH�ZDV� NQRS�� HQ� EORHPYDO� ELM� DOOH� EHKDQGHOLQJHQ� DIZH]LJ� RI
]HHU�JHULQJ��9HUVFKLOOHQ�WXVVHQ�EHKDQGHOLQJHQ�ZHUGHQ�GXLGHOLMN�LQ�GH�YROJHQGH����GDJHQ��1D�GH]H
SHULRGH� ZHUG� JHHQ� H[WUD� NQRS�� HQ� EORHPYDO� PHHU� YHUZDFKW�� GLW� ZHUG� EHYHVWLJG� GRRU
ZDDUQHPLQJHQ�DDQ�HQNHOH�SODQWHQ�
'H�FRQWUROH�SODQWHQ�YHUWRRQGHQ�WLMGHQV���GDJHQ�GRQNHU������GDJHQ�XLWEORHL�HHQ�DDQ]LHQOLMNH�YDO
YDQ� ]RZHO� NQRSSHQ� DOV� RSHQ� EORHPHQ��+HW� EHWURI� KLHU� ����YDQ� KHW� WRWDDO� DDQWDO� NQRSSHQ� HQ
EORHPHQ�GDW�DDQZH]LJ�ZDV�ELM�KHW�EHJLQ�YDQ�GH�SURHI��)LJXXU����
'H�NQRS��HQ�EORHPYDO�ZHUG�YROOHGLJ� WHJHQJHJDDQ�GRRU�GH�FRQWLQXH���0&3�GRVHULQJ�WLMGHQV�GH
GRQNHUSHULRGH�
(HQ����XXUV���0&3�WRHGLHQLQJ�DDQ�KHW�EHJLQ�YDQ�GH�GRQNHUSHULRGH�JDI�HHQ�DDQ]LHQOLMNH�UHGXFWLH
YDQ�NQRS��HQ�EORHPYDO�W�R�Y��GH�FRQWUROH��6OHFKWV����YDQ�KHW�WRWDDO�DDQWDO�NQRSSHQ�HQ�EORHPHQ
GDW�DDQZH]LJ�ZDV�ELM�KHW�EHJLQ�YDQ�GH�SURHI��YLHO�DI�
2RN�HHQ�WRHGLHQLQJ�YDQ���[���XXU���0&3�RS�GDJ���HQ�GDJ���WLMGHQV�GH�GRQNHUSHULRGH�JDI�HHQ
DDQ]LHQOLMNH�UHGXFWLH�YDQ�NQRS��HQ�EORHPYDO� W�R�Y��GH�FRQWUROH��6OHFKWV����YDQ�KHW� WRWDDO�DDQWDO
NQRSSHQ�HQ�EORHPHQ�GDW�DDQZH]LJ�ZDV�ELM�KHW�EHJLQ�YDQ�GH�SURHI��YLHO�DI�

%HKDOYH�NQRS��HQ�EORHPYDO�ZHUGHQ�JHHQ�YHUVFKLOOHQ�ZDDUJHQRPHQ�WXVVHQ�GH�EHKDQGHOLQJHQ�

(WK\OHHQSURGXFWLH�QD���HQ���GDJHQ�GRQNHU�ZDV�QLHW�PHHWEDDU�
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knopval bij Phalaenopsis
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)LJXXU����.QRSYDO�HQ�EORHPYDO��QLHW�XLWJHEORHLG��ELM�3KDODHQRSVLV�QD�YHUVFKLOOHQGH�EHKDQGHOLQJHQ
PHW���0&3��:HHUJHJHYHQ�LV�JHPLGGHOGH�HQ�VWDQGDDUGDIZLMNLQJ�YDQ���KHUKDOLQJHQ�
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� (LQGGLVFXVVLH�HQ�FRQFOXVLHV
+HW�HIIHFW�YDQ�HWK\OHHQEHJDVVLQJ�����XXU�DDQ�EHJLQ�YDQ�GRQNHUWUDQVSRUW��ZDV�ELM�YHHO�SURGXFWHQ
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0&3� ����� SSE�� LQ� KHW� EHJLQ� YDQ� HHQ� GRQNHUSHULRGH� JHHQ� JRHGH� EHVFKHUPLQJ� WHJHQ� NQRSYDO�
(FKWHU�HHQ�FRQWLQXH�WRHGLHQLQJ�YDQ���0&3�WLMGHQV�KHW� WUDQVSRUW�NRQ�GH�NQRSYDO� LQ�GH�SHULRGH
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RQYROGRHQGH� NZDOLWHLWVYHUEHWHULQJ� RSOHYHUHQ�� (HQ� FRQWLQXH� DDQZH]LJKHLG� YDQ� ��0&3
�ELMYRRUEHHOG� G�P�Y�� VORZ� UHOHDVH� V\VWHHP�� NDQ� ZHO� HHQ� JURWH� NZDOLWHLWVYHUEHWHULQJ� JHYHQ� ELM
SRWSODQWHQ� GLH� QRUPDOLWHU� VFKDGH� RQGHUYLQGHQ� GRRU� GRQNHUWUDQVSRUW�� :HOOLFKW� LV� RRN� HHQ
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