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‹ �$JURWHFKQRORJ\ �DQG�) RRG�,QQRYDWLRQV�E�Y���RQGHUGHHO�YDQ�: DJHQLQJHQ�8 5�
�

' H] H�%URFKXUH�
,Q�RSGUDFKW�YDQ�GH�/ D0 L��RQGHUGHHO�YDQ�GH�3URYLQFLH�8 WUHFKW��LV�LQ�KHW�SURMHFW�¶( QHUJLHEHVSDULQJ�IUXLWWHHOW·�GRRU�

$JURWHFKQRORJ\ �	 �) RRG�6FLHQFH�* URXS��$) 6* ��RQGHUGHHO�YDQ�: DJHQLQJHQ�8 5�GH] H�EURFKXUH�RQWZLNNHOG��,Q�

GH] H�EURFKXUH�] HWWHQ�ZH�XLWHHQ�KRH�X�DOV�IUXLWEHZDDUGHU�KHW�HQHUJLHYHUEUXLN�NXQW�UHJLVWHUHQ��FRQWUROHUHQ�HQ�

YHUPLQGHUHQ��8 LWJDQJVSXQW�LV�PD[ LPDDO�EHKRXG�YDQ�SURGXFWNZDOLWHLW�YDQ�KHW�EHZDDUGH�SURGXFW��8 LW�GH�PHHVW�

UHFHQWH�WHOOLQJHQ�EOLMNW�GDW�LQ�GH�SURYLQFLH�8 WUHFKW�RQJHYHHU�� � � �IUXLWEHGULMYHQ�EHVWDDQ�ZDDUYDQ�] R·Q�� � � �YDQ�GH�

EHGULMYHQ�NRHOLQJ�HQ�8 / 2 �EHZDULQJ�KHEEHQ��&%6�6WDWOLQH���0 HW�DDQGDFKW�YRRU�HQHUJLHYHUEUXLN�HQ�JHQRHPGH�

DFWLHSXQWHQ�YHUZDFKWHQ�ZH�HHQ�HQHUJLHEHVSDULQJ�WXVVHQ�� � � �HQ�� � � �WHQ�RS] LFKWH�YDQ�KHW�KXLGLJH�

HQHUJLHYHUEUXLN��' LW�NRPW�QHHU�RS�UHVSHFWLHYHOLMN�� �� � �WRW�� � �� � �WRQ�&2 � �HTXLYDOHQW�SHU�GDJ�NRHOLQJ�WH�NXQQHQ�

UHDOLVHUHQ�RS�EDVLV�YDQ�HHQ�RSVODJFDSDFLWHLW�YDQ�� � �� � � �WRQ�IUXLW�LQ�GH�SURYLQFLH�8 WUHFKW��

�

,Q�GH] H�EURFKXUH�NXQW�X��
·  VWDS�YRRU�VWDS�HHQ�JRHG�LQ] LFKW�WH�NULMJHQ�LQ�KHW�HQHUJLHYHUEUXLN�RS�XZ�HLJHQ�EHGULMI�
·  EHSDOHQ�RI�QRJ�YHUGHUH�DIQDPH�YDQ�KHW�HQHUJLHYHUEUXLN�PRJHOLMN�LV��QRUPEHSDOLQJ��
·  EHSDOHQ�RS�ZHONH�ZLM] H�KHW�HQHUJLHYHUEUXLN�YHUPLQGHUG�NDQ�ZRUGHQ�
�
: DW�LV�KHW�HQHUJLHYHUEUXLN�YDQ�P LMQ�
NRHOLQVWDOODWLH"�
�

9HUEUXLNHUV�

,Q�GH] H�EURFKXUH�VWDDW�KHW�HOHFWULFLWHLWYHUEUXLN�YDQ�

IUXLWEHZDULQJ�FHQWUDDO��RS�GH�PHHVWH�EHGULMYHQ�LV�GLW�

YHUEUXLN�RRN�KHW�KRRIGDDQGHHO�YDQ�KHW�

HQHUJLHYHUEUXLN��+ HW�H[ DFWH�DDQGHHO�YDQ�

YHUVFKLOOHQGH�YHUEUXLNHUV�ELQQHQ�KHW�IUXLWEHGULMI�LV�

PRHLOLMN�WH�EHSDOHQ��' H�NRHOLQVWDOODWLH�YHUEUXLNW�� � � �

WRW�� � � �YDQ�KHW�WRWDOH�YHUEUXLN�' H�RYHULJH�

YHEUXLNHUV�RS�KHW�IUXLWEHGULMI��QHPHQ�] R·Q�� � � �WRW�

� � � �YDQ�KHW�WRWDOH�HQHUJLHYHUEUXLN�WRW�KXQ�UHNHQLQJ���

' HQN�KLHUELM�DDQ�YHUEUXLN�YDQ�VRUWHHULQVWDOODWLH��

YHUOLFKWLQJ�HQ�EDVLVYHUEUXLN��KXLVKRXGHOLMN�YHUEUXLN��

IHUWLJDWLHVWDWLRQV��SRPSHQ�RQGHUEHPDOLQJ��

ODDGVWDWLRQV�YRRU�KHIWUXFNV��YHUZDUPLQJ��YHUEUXLN�

ZLQNHO��SHUVOXFKW��

�

$FWLHSXQW�� �

0 DDN�HHQ�OLMVW�PHW�HQHUJLHYHUEUXLNHUV�HQ�KXQ�

RSJHQRPHQ�YHUPRJHQ��6DPHQ�PHW�HHQ�LQVFKDWWLQJ�

YDQ�GH�GUDDLWLMGHQ�JHHIW�GLW�HHQ�SULPD�LQGLFDWLH�YDQ�

KHW�N: K�YHUEUXLN��

$FWLHSXQW�� �

%HRRUGHHO�RI�GH�RYHULJH�YHUEUXLNHUV�PRJHOLMNKHGHQ�

KHEEHQ�RP�LQ�WLMG�RI�LQ�YHUPRJHQ�HHQ�EHVSDULQJ�

GRRU�WH�YRHUHQ��' HQN�KLHUELM�DDQ�LQ] HW�YDQ�

VSDDUODPSHQ��GHHOVFKDNHOLQJ�YDQ�YHUOLFKWLQJ��DOOHHQ�

GDW�ZDW�HFKW�QRGLJ�LV���GHHOVFKDNHOLQJ�RQGHUGHOHQ�

VRUWHHUPDFKLQH��RSORVVHQ�OHNYHUOLHV�SHUVOXFKW����

�

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

�
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�GDJ� �

. : K�

�QDFKW��
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�

‹ �$JURWHFKQRORJ\ �DQG�) RRG�,QQRYDWLRQV�E�Y���RQGHUGHHO�YDQ�: DJHQLQJHQ�8 5�
�

5 HJLVWUDWLH�

+ HW�WRWDOH�HQHUJLHYHUEUXLN�NXQW�X�YLD�GH�

PDDQGHOLMNVH�RI�MDDUOLMNVH�DIUHNHQLQJ�YDQ�KHW�

HQHUJLHEHGULMI�LQ] LHQ��%LM�GH]H�UHJLVWUDWLH�] DO�QLHW�

DOOHHQ�KHW�WRWDOH�N: K�YHUEUXLN�PDDU�RRN�KHW�JHEUXLN�

SHU�FHO�PRHWHQ�ZRUGHQ�YDVWJHOHJG��+ HW�YHUGLHQW�

] HOIV�GH�YRRUNHXU�MXLVW�RS�KHW�PRPHQW�YDQ�ZLM] LJHQ�

YDQ�FHOJHEUXLN��ELMYRRUEHHOG�HHQ�XLWVODJPRPHQW��

HHQ�UHJLVWUDWLHPRPHQW�YDQ�GH�N: K�WH�KHEEHQ��=R�

KHUNHQW�X�KHW�HQHUJLHYHUEUXLN�YDQ�VSHFLILHNH�FHOOHQ�

HQ�NDQ�JHULFKWHU�ZRUGHQ�JHRSWLPDOLVHHUG��9RRU�

IUHTXHQWHUH�UHJLVWUDWLH�] DO�] HOI�PHHU�JHUHJLVWUHHUG�

PRHWHQ�ZRUGHQ��( HQ�OLMVW�ELM�GH�FHQWUDOH��PHWHUNDVW��

RI�GHFHQWUDOH��YRHGLQJ�NRHO��HQ�&$�LQVWDOODWLH��GLH�

KDQGPDWLJH�LQJHYXOG�ZRUGW�YROGRHW�LQ�HHUVWH�

LQVWDQWLH�SULPD��

%HGULMYHQ�PHW�QDDU�LQVFKDWWLQJ�PHHU�GDQ�� � �� �

YHUEUXLN�GRRU�RYHULJH�HOHNWUDYHUEUXLNHUV�HQ�HHQ�

WRWDDOYHUEUXLN�YDQ�� � � �� � � �N: K�RS�MDDUEDVLV�NXQQHQ�

EHWHU�HHQ�DSDUWH�N: K�PHWHU�LQVWDOOHUHQ��=RUJ�YRRU�

HHQ�WRWDDO�UHJLVWUDWLH�GXV�LQFOXVLHI�KHW�YHUEUXLN�YDQ�

GH�&$�DSSDUDWXXU��' LW�NDQ�HHQ�EHODQJULMNH�

HQHUJLHYHUEUXLNHU�] LMQ�YRRU�KHW�RSWLPDDO�EHZDUHQ�

YDQ�IUXLW��. LHV�ELM�YRRUNHXU�YRRU�HHQ�N: K�UHJLVWUDWLH�

ZDDUELM�ZDDUGHQ�LQ�KHW�DXWRPDWLVFKH�PHHW�² �HQ�

UHJLVWUDWLHV\VWHHP�ZRUGHQ�RSJHQRPHQ��=R�LV�ELM�

FRQWUROH�YDQ�FRQGLWLHV�LQ�ppQ�RRJRSVODJ�RRN�KHW�

YHUEUXLN�WH�EHRRUGHOHQ��

�

: DDU�VWD�LN�P HW�P LMQ�LQVWDOODWLH"�
�

1 RUP YHUEUXLN�IUXLWEHZDULQJ�

( QHUJLHYHUEUXLN�YDQ�HHQ�WRQQDJH�IUXLWRSVODJ�LV�

DIKDQNHOLMN�YDQ�HHQ�DDQWDO�YDULDEHOHQ��%HODQJULMNVWH�

YDULDEHOH�LV�KHW�PRPHQW�YDQ�IUXLWRSVODJ��7LMGHQV�GH�

LQNRHOIDVH�ZRUGW�JURIZHJ�HHQ�IDFWRU�� �KRJHU�

HQHUJLHYHUEUXLN�JHUHJLVWUHHUG��7LMGHQV�GH�EHZDDUIDVH�

LV�KHW�YHUEUXLN�YDQ�GH�LQVWDOODWLH�DIKDQNHOLMN�YDQ�GH�

HQHUJLH] XLQLJH�LQULFKWLQJ�HQ�GH�LQVWHOOLQJHQ��+ HW�

YHUEUXLN�LV�WH�YHUJHOLMNHQ�LQ�GH�YRUP�YDQ�KHW�DDQWDO�

NLORZDWWXXU��. : K��SHU�WRQ�JHEUXLNWH�RSVODJUXLPWH�

SHU�GDJ��( YHQWXHHO�NDQ�LQ�SODDWV�YDQ�´WRQ�JHEUXLNWH�

RSVODJUXLPWHµ�RRN�GH�´JHNRHOGH�P
�

´ �ZRUGHQ�

JHEUXLNW��8 LW�HHUGHUH�VWXGLHV�EOLMNW�GDW�LQ�HHQ�

YHUJHOLMNEDUH�SHULRGH�YDQ�UHJLVWUDWLH�KHW�YHUEUXLN�YDQ�



�

YHUVFKLOOHQGH�ORFDWLHV�PHHU�GDQ�HHQ�IDFWRU�� �NDQ�

YHUVFKLOOHQ���

�

´ ' H�HQH�EHZDDUGHU�YHUEUXLNW�YRRU�GH] HOIGH�WRQ�

IUXLWEHZDULQJ�� �P DDO�] RYHHO�HQHUJLH�DOV�GH�

DQGHUHµ���

�

8 LW�HQHUJLHRQGHU] RHN�LQ�GH�IUXLWEHZDULQJ�LV�JHEOHNHQ�

GDW�HU�HHQ�YHUGHOLQJ�YDQ�HOHNWUD�DOV�LQ�RQGHUVWDDQGH�

ILJXXU��' H�ILJXXU�LV�RSJHERXZG�PHW�GH�N: K�

UHJLVWUDWLH�YDQ�RQJHYHHU�� � �EHGULMYHQ�PHW�NRHOLQJ�

YHUVSUHLG�RYHU�KHW�KHOH�ODQG�LQ�GH�PDDQGHQ�

QRYHPEHU�HQ�GHFHPEHU��+ HW�JHPLGGHOG�YHUEUXLN�

EOLMNW�RQJHYHHU�� �� �N: K�SHU�WRQ�SHU�GDJ��' XLGHOLMN�LV�

GDW�LQ�KHW�YHUEUXLN�YDQ�GLYHUVH�ORFDWLHV�LQ�GH] HOIGH�

PDDQGHQ�PHW�IUXLWEHZDULQJ�DOV�XLWJDQJVSXQW�HHQ�

JURRW�YHUVFKLO�ZRUGW�JHFRQVWDWHHUG���

�

9RRU�HONH�LQGLYLGXHHO�EHGULMI�LV�KHW�EHODQJULMN�WH�

ZHWHQ�ZDDU�PHQ�VWDDW�PHW�KHW�HQHUJLHYHUEUXLN��%LM�

HHQ�JHPLGGHOG�RI�ERYHQJHPLGGHOG�JHEUXLN�LV�QRJ�

YHHO�YRRUGHHO�WH�EHKDOHQ��%OLMNW�XZ�YHUEUXLN�DO�ODDJ�

GDQ�LV�GDW�HHQ�JRHG�JHJHYHQ��PDDU�] DO�KHW�ZHOOLFKW�

PRHLOLMNHU�] LMQ�RS�HHQYRXGLJH�ZLM] H�KHW�

HQHUJLHYHUEUXLN�YHUGHU�WH�YHUODJHQ��

�

9HUODJHQ�HQHUJLHYHUEUXLN�LV�P HHU�UHJLVWUHUHQ�

�

2 P�HHQ�DIQDPH�YDQ�HQHUJLHYHUEUXLN�WH�UHDOLVHUHQ�] DO�

GH�WRWDOH�UHJLVWUDWLH�YDQ�GH�NRHO��HQ�&$�LQVWDOODWLH�

JHDQDO\VHHUG�PRHWHQ�ZRUGHQ��+ LHUPHH�NULMJW�X�

LQ] LFKW�LQ�ZHONH�HQHUJLHYHUEUXLNHUV�ELQQHQ�GH�

LQVWDOODWLH�ZHONH�ELMGUDJHQ�OHYHUHQ�LQ�KHW�WRWDOH�

YHUEUXLN��' XLGHOLMN�LV�GDW�HON�YDQ�GH�RQGHUGHOHQ�YDQ�

GH�NRHO��HQ�&$�LQVWDOODWLH�LQ�ZHUNLQJ�RRN�] LMQ�

LQYORHG�NDQ�KHEEHQ�RS�GH�NZDOLWHLW�YDQ�KHW�IUXLW��

�

´ / HNNH�FHOOHQ�YUDJHQ�YHHO�GUDDLXUHQ�YDQ�HHQ�1 � �

SURGXFWLHP DFKLQH��8 LW] HWWHQ�NDQ�QLHW��GLW�OHLGW�

ZDDUVFKLMQOLMN�WRW�VFDOG�RI�DQGHUH�SUREOHP HQ��

GXV�GH�OHNGLFKWKHLG�YDQ�GH�FHOOHQ�] DO��DDQGDFKW�

P RHWHQ�NULMJHQµ���

�

�

Verdeling van verbruik
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tot 0,35 0,35-0,34 0,45-0,55 0,55-0,65 0,65-0,75 0,75-0,85 0,85-0,95

verbuiksklasse (kWh/ton/dag)
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* UDILHN�� �YHUGHOLQJ�HQHUJLHYHUEUXLN�LQ�IUXLWEHZDULQJ�� � � � �



�

,QVWHOOLQJHQ�HQ�UHJLVWUDWLH�YDQ�EHZDDULQVWDOODWLH�

�

' H�NRHO��HQ�&$�LQVWDOODWLH�YRUPHQ�KHW�

HQHUJLHYHUEUXLN�DIKDQNHOLMN�YDQ�GH�LQVWHOOLQJHQ�GLH�X�

GRHW��7HPSHUDWXXU��RQWGRRL��HQ�

YHQWLODWRULQVWHOOLQJHQ��PDDU�RRN�LQVWHOOLQJHQ�YDQ�GH�

&$�LQVWDOODWLH�] RDOV�DEVRUSWLH��HQ�UHJHQHUDWLHWLMGHQ�

KHEEHQ�GLUHFW�LQYORHG�RS�KHW�HQHUJLHYHUEUXLN��9HHO�

YDQ�GH] H�LQVWHOOLQJHQ�ZRUGHQ�JHGDDQ�LQ�PHHU�RI�

PLQGHU�JHDXWRPDWLVHHUGH�UHJHOV\VWHPHQ�HQ�GRRU�X�

�KDQGPDWLJ��RI�GRRU�KHW�V\VWHHP�EHSDDOW�DDQ�GH�

KDQG�YDQ�WHPSHUDWXXU��HQ�2 � ��HQ�&2 � �PHWLQJHQ���

5HJLVWUDWLH�YDQ�EHZDDUFRQGLWLHV�HQ�GUDDLWLMGHQ�JHYHQ�

YHHO�LQIRUPDWLH�RYHU�GH�ZHUNLQJ�YDQ�GH�WHFKQLVFKH�

LQVWDOODWLH��$DQJH] LHQ�YHHO�YDQ�GH�] DNHQ�GLUHFW�PHW�

HONDDU�LQ�YHUEDQG�VWDDQ�NDQ�KHW�ZLM] LJHQ�YDQ�ppQ�

LQVWHOOLQJ�WRW�ZLM] LQJHQ�YDQ�UHJLVWUDWLHV�YDQ�DQGHUH�

ZDDUGHQ�RI�WLMGHQ�OHLGHQ��=R�KHHIW�KHW�DDQWDO�

VFUXEDFWLHV�LQYORHG�RS�GH�FHOWHPSHUDWXXU�HQ�KHW�2 � �

QLYHDX�HQ�KLHUPHH�GXV�RRN�RS�KHW�HQHUJLHYHUEUXLN��

5HJLVWUDWLH�OHYHUW�HHQ�SULPD�LQ] LFKW�LQ�KHW�JHGUDJ�YDQ�

GH�NRHOLQVWDOODWLH�RS�YHUDQGHULQJHQ�LQ�LQVWHOOLQJHQ�

PDDU�RRN�YDQ�YHUDQGHUGH�ZHHUVRPVWDQGLJKHGHQ�HQ�

YHUVFKLOOHQGH�SURGXFWHQ���

�

´ ( ONH�YRUP �YDQ�DXWRP DWLVHULQJ�YUDDJW�] LMQ�

FRQWUROH��-XLVW�LQ�GH�P HHVW�JHDXWRP DWLVHHUGH�

V\ VWHP HQ�RQWVWDDQ�GH�JURRWVWH�IRXWHQ��: LM] LJHQ�

YDQ�LQVWHOOLQJHQ�XLW�RRJSXQW�YDQ�

HQHUJLHEHVSDULQJ�NDQ�DOOHHQ�RS�EDVLV�YDQ�HFKWH�

ZDDUGHQ��9RRUNRP �IRXWHQ�GRRU�HHQ�YDVWH�

URXWLQH�YDQ�KDQGP HWLQJHQ�YDQ�WHP SHUDWXXU�HQ�

2 � �HQ�&2 � �ZDDUGHQµ�

�

%LQQHQ�GH�LQVWHOPRJHOLMNKHGHQ�YDQ�HHQ�NRHO��HQ�&$�

LQVWDOODWLH�RQGHUVFKHLGHQ�ZH�VWHHGV�PLQLPDDO�WZHH�

QLYHDXV��2 S�FHOQLYHDX�NXQQHQ�GH�PHHVWH�LQVWHOOLQJHQ�

GRRU�GH�EHZDDUGHU�ZRUGHQ�LQJHVWHOG��+ HW�YHUGLHQW�

GH�YRRUNHXU�LQVWHOOLQJHQ�ZDDUYDQ�X�KHW�HIIHFW�QLHW�

YROOHGLJ�NXQW�RYHU] LHQ�DOOHHQ�LQ�RYHUOHJ�PHW�GH�

LQVWDOODWHXU�WH�YHUDQGHUHQ��+ LHUQDDVW�] LMQ�

LQVWHOPRJHOLMNKHGHQ�RS�LQVWDOODWLHQLYHDX�PRJHOLMN��

' H] H�NXQW�X�KHW�EHVWH�DDQ�XZ�LQVWDOODWHXU�RYHUODWHQ��

2 S�EDVLV�YDQ�GH�UHJLVWUDWLHFLMIHUV�LV�KHW�ZHO�XZ�WDDN�

DOV�EHZDDUGHU�RP�XZ�LQVWDOODWHXU�DWWHQW�WH�PDNHQ�RS�

LQVWHOOLQJHQ�HQ�PHHWZDDUGHQ���

�
+ RH�YHUODDJ�LN�YHUDQWZRRUG�KHW�
HQHUJLHYHUEUXLN"�
�

: HHW�X�KHW�HQHUJLHYHUEUXLN�YDQ�XZ�NRHO��HQ�&$�

LQVWDOODWLH��GDQ�LV�GH�YUDDJ�KRH�X�GLW�RS�EDVLV�YDQ�DOOH�

LQIRUPDWLH�RS�HHQ�YHUDQWZRRUGH�PDQLHU�NDQ�

YHUODJHQ��+ LHUELM�] LMQ�GH�YROJHQGH�ZHJHQ�WH�

EHZDQGHOHQ��
� � %HWHUH�LQVWHOOLQJHQ�RS�FHOQLYHDX��
� � %HWHUH�LQVWHOOLQJHQ�RS�LQVWDOODWLHQLYHDX��
� � $OJHPHQH�EHVSDULQJHQ��
� � 7HFKQLVFKH�LQYHVWHULQJHQ��

( HQ�EHWHU�JHEUXLN�YDQ�GH�LQVWDOODWLH�KRXGW�LQ�GDW�PHW�

LQVWHOOLQJHQ�YDQ�] RZHO�GH�NRHO��DOV�&$�LQVWDOODWLH�RS�

FHO��HQ�LQVWDOODWLHQLYHDX�KHW�HQHUJLHYHUEUXLN�ZRUGW�

YHUODDJG��8 LWHUDDUG�PRHWHQ�GH�HIIHFWHQ�RS�KHW�

NOLPDDW�HQ�EHODQJULMNHU�QRJ�GH�SURGXFWNZDOLWHLW�JRHG�

EHRRUGHHOG�ZRUGHQ���

�

�
�

+ HW�XLWHLQGHOLMNH�UHVXOWDDW�LV�DOWLMG�HHQ�FRPELQDWLH�

YDQ�GH�KLHURQGHU�EHVFKUHYHQ�PRJHOLMNKHGHQ��+ LHUELM�

] DO�GH�LQWHUSUHWDWLH�YDQ�UHJLVWUDWLH�VWHHGV�DOV�

XLWJDQJVSXQW�ZRUGHQ�JHQRPHQ��$OOH�

HQHUJLHEHVSDULQJHQ�] LMQ�JHEDVHHUG�RS�HHQ�FHO�PHW�

HHQ�RSVODJFDSDFLWHLW�YDQ�� � � �WRQ�HQ�� � �N: �

NRHOFDSDFLWHLW��' LW�LV�HHQ�HQHUJLHYHUEUXLN�YDQ�� � �

N: K�SHU�GDJ��



�

� � �%HWHUH�LQVWHOOLQJHQ�RS�FHOQLYHDX�
�
·  9HQWLODWRULQVWHOOLQJHQ�
' RHO�YDQ�FLUFXODWLH�LQ�HHQ�FHO�LV�KHW�EHUHLNHQ�YDQ�HHQ�

XQLIRUP�NOLPDDW��YRRUDO�SURGXFWWHPSHUDWXXU���

5HJLVWUDWLH�YDQ�WHPSHUDWXUHQ�RS�PHHUGHUH�SODDWVHQ�

LV�GXV�EHODQJULMN�DOV�LQIRUPDWLH�RP�ZLM] LJLQJHQ�WH�

NXQQHQ�GRHQ��* HEOHNHQ�LV�GDW�XLWVFKDNHOHQ�YDQ�

YHQWLODWRUHQ�RS�PRPHQW�GDW�KHW�JHZHQVWH�GRHO�LV�

EHUHLNW�GH�EHVWH�PDQLHU�LV�RP�HQHUJLH�WH�EHVSDUHQ��

1 LHW�DOOHHQ�EHVSDUHQ�ZH�KHW�RSJHQRPHQ�YHUPRJHQ�

YDQ�GH�YHQWLODWRU�RRN�GH�LQJHEUDFKWH�ZDUPWH�

�PRWRU��HQ�EHZHJLQJVZDUPWH��KRHIW�QLHW�PHHU�WH�

ZRUGHQ�WHUXJJHNRHOG��%LM�HONDDU�RSJHWHOG�NDQ�WRW�

ELMQD�� � � �EHVSDDUG�ZRUGHQ��+ LHUPHH�LV�HHQ�

DDQSDVVLQJ�LQ�GH�YHQWLODWRULQVWHOOLQJ�GH�EHODQJULMNVWH�

RP�HQHUJLH�WH�EHVSDUHQ��+ HW�EHSHUNHQ�YDQ�

OXFKWEHZHJLQJ�GRRU�KHW�YHUPLQGHUHQ�YDQ�KHW�

WRHUHQWDO�LV�PLQGHU�JHVFKLNW�RPGDW�KLHUPHH�HHQ�

RQGXLGHOLMNH�NDUDNWHULVWLHN�YDQ�GH�YHQWLODWRU�RQWVWDDW���
D� =RUJ�GDW�QD�HHQ�NRHODFWLH�YHQWLODWRUHQ�

HQNHOH�PLQXWHQ�GRRU�EOLMYHQ�GUDDLHQ�RP�
DDQZH] LJH�NRXGH�LQ�GH�FHO�WH�
YHUVSUHLGHQ��

E� 7LMGHQV�LQNRHOHQ�EOLMNW�KHW�UHJHOPDWLJ�
VWRSSHQ�YDQ�GH�OXFKWEHZHJLQJ�VQHOOHU�
WRW�HHQ�HJDOHUH�SURGXFWWHPSHUDWXXU�WH�
OHLGHQ��JHOGW�DOOHHQ�DOV�NRHOFDSDFLWHLW�] R�
JURRW�LV�GDW�HU�DO�VQHO�PLQGHU�GDQ�
YROWLMGV�JHNRHOG�KRHIW�WH�ZRUGHQ��

F� 7LMGHQV�EHZDUHQ�EOLMNW�LQ�PLQLPDDO�� � �
� �YDQ�GH�FHOOHQ�KHW�KDOYHUHQ�YDQ�GH�
OXFKWFLUFXODWLHWLMG�PHW�HHQ�SXOV�SDX] H�
VFKDNHOLQJ��ELMYRRUEHHOG�� �
VFKDNHOPRPHQWHQ�SHU�XXU��WRW�HHQ�
EHWHUH�WHPSHUDWXXUYHUGHOLQJ�WH�OHLGHQ��
9RRUEHHOG�LQVWHOOLQJ�LV�� �PLQXWHQ�
QDGUDDLWLMG�QD�NRHODFWLH�HQ�KLHUQD�� �
PLQXWHQ�SDX] H�HQ�� �PLQXWHQ�SXOV��

G� 6RPPLJH�FHOOHQ�ODWHQ�ELM�KHW�EHSHUNHQ�
YDQ�GH�FLUFXODWLH�HHQ�QDGHOLJ�HIIHFW�] LHQ�
LQ�WHPSHUDWXXUYHUGHOLQJ�HQ�
YRFKWYHUOLHV��=RUJ�GDW�X�GH�UHJLVWUDWLH�
RS�RUGH�KHHIW��

H� : HUNFHOOHQ�YUDJHQ�JHHQ�� � � �� �
FLUFXODWLH��' H] H�NXQQHQ�LQ�GH�PHHVWH�

JHYDOOHQ�YROVWDDQ�PHW�FLUFXOHUHQ�WLMGHQV�
NRHODFWLH��DXWRPDWLVFK���=RUJ�ZHO�YRRU�
YROGRHQGH�RQWGRRLLQJ��

·  . RHODFWLHV�
$OV�HHQ�NHX] H�JHPDDNW�PRHW�ZRUGHQ�YRRU�KHW�DDQWDO�

NRHODFWLHV�LV�HHQ�NRHODFWLH�SHU�XXU��RQJHYHHU�� � �SHU�

HWPDDO��HHQ�SULPD�XLWJDQJVSXQW��=RUJ�HUYRRU�GDW�ELM�

EHSHUNWH�NRHOWLMGHQ�GH�WLMG�SHU�NRHODFWLH�QLHW�NRUWHU�

ZRUGW�GDQ�� �� �PLQXWHQ��: DQQHHU�SHU�HWPDDO�� � �

PLQXWHQ�PLQGHU�JHNRHOG�ZRUGW�NDQ�GLW�OHLGHQ�WRW�� �

� � � �PLQGHU�HQHUJLHYHUEUXLN��
·  . RHOWLMGHQ�
. RHOWLMGHQ�] LMQ�VWHUN�DIKDQNHOLMN�YDQ�GH�JHNR] HQ�

YHUGDPSHUWHPSHUDWXXU��+ RH�ODJHU�GH] H�WHPSHUDWXXU�

KRH�JURWHU�GH�FDSDFLWHLW�HQ�NRUWHU�GH�NRHOWLMG��( FKWHU�

HHQ�ODJHUH�YHUGDPSHUWHPSHUDWXXU�ZRUGW�EHUHLNW�

GRRU�HHQ�ODJHUH�YHUGDPSLQJVWHPSHUDWXXU�HQ�² GUXN�

HQ�OHLGW�] R�WRW�HHQ�VOHFKWHU�UHQGHPHQW�YDQ�GH�

FRPSUHVVRUXQLW���

�

�
�
·  2 QWGRRL�LQVWHOOLQJHQ�
%HZDDUFHOOHQ�ERYHQ�� �� �JUDDG�SURGXFWWHPSHUDWXXU�

NXQQHQ�] RQGHU�HQHUJHWLVFKH�RQWGRRLLQJ�LMVYULM�

JHKRXGHQ�ZRUGHQ��+ LHU�NDQ�PHW�HQLJH�

YHQWLODWRUZDUPWH�GXV�ZRUGHQ�YROVWDDQ��: HUNFHOOHQ�

RI�FHOOHQ�PHW�ODJHUH�SURGXFWWHPSHUDWXUHQ�YUDJHQ�HHQ�

HQHUJHWLVFKH�RQWGRRLLQJ��' H�IUHTXHQWLH�YDULHHUW�PDDU�

PHHVWDO�LV�ppQ�DFWLH�SHU�HWPDDO�RI�PLQGHU�YROGRHQGH��

: DQQHHU�� �RQWGRRLDFWLH�YHUPLQGHUG�ZRUGW��ZRUGW�

� � �SHU�GDJ�EHVSDDUG��ELM�KHHWJDV�RQWGRRLLQJ�LV�GLW�

� �� � �SHU�GDJ��9LVXHOH�FRQWUROH�YDQ�

YHUGDPSHURSSHUYODNWH�RS�DDQZH] LJKHLG�YDQ�LMV�QD�

HLQGH�RQWGRRLLQJ�LV�EHODQJULMN��' H�



�

RQWGRRLEHsLQGLJLQJVWHPSHUDWXXU�GLHQW�] RGDQLJ�

LQJHVWHOG�WH�ZRUGHQ�GDW�GH�YHUGDPSHU�RS�KHW�ODDWVWH�

SXQW�QHW�LMVYULM�LV��
·  5 XVW�HQ�UHJHOP DDW�LQ�NRHOHQ��
$DQ�GH�KDQG�YDQ�HHQ�GDJHOLMNV�RI�ZHNHOLMNVH�

UHJLVWUDWLH�YDQ�NRHOXUHQ�HQ�NRHODFWLHV�LV�SULPD�WH�

EHRRUGHOHQ�KRH�VWDELHO�HHQ�LQVWDOODWLH�ZHUNW��-XLVW�GH�

PHHVW�VWDELHOH�LQVWDOODWLHV�JHYHQ�GH�EHVWH�UHVXOWDWHQ��

' LW�EHWUHIW�GXV�QLHW�DOOHHQ�HHQ�VWDELHO�EHHOG�SHU�FHO�LQ�

GH�WLMG�PDDU�RRN�WXVVHQ�FHOOHQ�RS�HHQ�] HOIGH�

PRPHQW��: H�NRPHQ�UHJHOPDWLJ�LQVWDOODWLHV�WHJHQ�

ZDDU�KHW�DDQWDO�NRHODFWLHV�YDULHHUW�YDQ�� � �WRW�� � �SHU�

HWPDDO�WHUZLMO�KHW�W\SH�FHO�HQ�SURGXFW�LGHQWLHN�LV��
·  7HP SHUDWXXUYDULDWLHV��
%LM�EHZDDUFHOOHQ�LV�GH�ZHQV�YRRU�HHQ�] R�VWDELHO�

PRJHOLMN�FHONOLPDDW��9RRU�ZHUN��RI�VRUWHHUFHOOHQ�LV�

GLW�HFKWHU�YHHO�PLQGHU�EHODQJULMN�HQ�LV�HHQ�YHHO�

JURWHUH�WHPSHUDWXXUYDULDWLH�PRJHOLMN��+ LHUPHH�LV�KHW�

IUHTXHQW�LQVFKDNHOHQ�YDQ�GH�FHO�GRRU�UHJHOPDWLJH�

GHXURSHQLQJHQ�WH�YHUPLQGHUHQ�HQ�EHKRXGW�GH�

FHQWUDOH�NRHOLQVWDOODWLH�] LMQ�UHJHOPDDW���
·  %HQXWWLQJ�YHUGDP SHU�
%LM�HON�NRHOV\VWHHP�LV�KHW�EHQXWWHQ�YDQ�KHW�

YHUGDPSHURSSHUYODNWH�] HHU�EHODQJULMN��+ HW�KHOH�

V\VWHHP�ZRUGW�LPPHUV�RSJHVWDUW�RP�LQ�] R�NRUW�

PRJHOLMNH�WLMG�GH�UXLPWH� SURGXFW�RS�JHZHQVWH�

WHPSHUDWXXU�WH�EUHQJHQ��' RRU�HHQ�PLQGHUH�

EHQXWWLQJ�YDQ�GH�YHUGDPSHU��RYHUYHUKLWWLQJ��QHPHQ�

GH�NRHOXUHQ��HQ�YDDN�RQWYRFKWLJLQJ��WRH��' H�

RYHUYHUKLWWLQJ�OHLGW�WRW�KRJHUH�] XLJJDVWHPSHUDWXXU�

HQ�JHHIW�HHQ�QDGHOLJ�HIIHFW�RS�KHW�UHQGHPHQW�YDQ�GH�

FRPSUHVVRU�HQ�WRWDOH�LQVWDOODWLH��$OOH�PDDWUHJHOHQ�GLH�

HHQ�EHWHUH�EHQXWWLQJ�YDQ�KHW�YHUGDPSHURSSHUYODN�

JHYHQ�] LMQ�GXV�JHZHQVW��: LM] LJLQJHQ�YDQ�LQVWHOOLQJHQ�

GLHQHQ�HFKWHU�ZHO�LQ�QDXZ�RYHUOHJ�PHW�

NRHOLQVWDOODWHXU�WH�ZRUGHQ�JHGDDQ��* HWUDFKW�PRHW�

ZRUGHQ�GH�] RJHQDDPGH�RYHUYHUKLWWLQJ�WRW�HHQ�

PLQLPXP�WH�EHSHUNHQ��

�

�
�

+ LHUQDDVW�LV�KHW�EHODQJULMN�GDW�HONH�SLMS�YDQ�GH�

YHUGDPSHU�HYHQUHGLJ�DDQ�KHW�SURFHV�GHHOQHHPW��: H�

HUYDUHQ�GDW�GRRU�RPVWDQGLJKHGHQ�QLHW�HONH�SLMS�

HYHQUHGLJ�ELMGUDDJW�DDQ�KHW�ZDUPWHZLVVHOHQG�

YHUPRJHQ��2 QGHU�DQGHUH�GH�YHUGHOLQJ�YDQ�KHW�

NRXGHPLGGHO�LV�KLHUYDQ�GH�RRU] DDN��9ROGRHQGH�GUXN�

YRRU�KHW�YHUGHHOSXQW�LV�HHQ�EHODQJULMN�XLWJDQJVSXQW��

$OOHHQ�GRRU�QDXZNHXULJH�PHWLQJHQ�LV�GLW�SUREOHHP�

YDVW�WH�VWHOOHQ��2 QGHUVWHXQLQJ�YDQ�GH�NRHOLQVWDOODWHXU�

LQ�RSORVVHQ�LV�QRRG] DNHOLMN��
·  9HUGDP SHUGUXN�LQVWHOOLQJHQ�
' H�WHPSHUDWXXU�ZDDUELM�KHW�NRXGHPLGGHO�LQ�GH�

YHUGDPSHU�YHUGDPSW�EHSDDOW�LQ�HHUVWH�LQVWDQWLH�GH�

FDSDFLWHLW�YDQ�GH�YHUGDPSHU�HQ�KLHUPHH�GH�NRHOWLMG��

/ DJHUH�YHUGDPSLQJVWHPSHUDWXUHQ�OHLGHQ�WRW�HHQ�

KRJHUH�FDSDFLWHLW��( FKWHU�HHQ�ODJHUH�

YHUGDPSLQJVWHPSHUDWXXU�ZRUGW�YHURRU] DDNW�GRRU�

HHQ�ODJHUH�GUXN�ZDDUGRRU�GH�FRPSUHVVRU�UHQGHPHQW�

YHUOLHVW��+ HW�YHUVFKLO�LQ�HQHUJLHYHUEUXLN�LV�

EHVFKUHYHQ�ELM�GH�SHUV��HQ�]XLJGUXNLQVWHOOLQJHQ��

3UDNWLMN�LV�RP�HHQ�YHUGDPSLQJVWHPSHUDWXXU�YDQ�

PLQLPDDO�� �WRW�� �JUDGHQ�ODJHU�GDQ�GH�FHOWHPSHUDWXXU�

DDQ�WH�KRXGHQ���
·  ,QJULMSHQ�LQ�NRHOWLMG�
0 HW�HHQ�PD[ LPDOH�NRHOWLMG�NDQ�YRRUNRPHQ�ZRUGHQ�

GDW�LQ�HHQ�VWRULQJVLWXDWLH�HHQ�FHO�WH�ODQJ�EOLMIW�NRHOHQ��

6RPV�ZRUGW�GH] H�IXQFWLH�RRN�YHU] RUJG�GRRU�HHQ�

ZDDNWKHUPRVWDDW��=RUJ�HUYRRU�GDW�LQVWHOOLQJHQ�KHW�

QRUPDOH�NRHOEHGULMI�QLHW�YHUVWRUHQ��+ HW�YURHJWLMGLJ�

EHsLQGLJHQ�YDQ�HHQ�NRHODFWLH�OHLGW�WRW�WRHQDPH�YDQ�

NRHOXUHQ�GRRU�RQUXVWLJ�NRHOJHGUDJ�HQ�OHLGW�KLHUGRRU�

GLUHFW�WRW�KRJHU�HQHUJLHYHUEUXLN��=RZHO�GH�

ZDDNWKHUPRVWDDW�DOV�HHQ�HYHQWXHOH�LQVWHOOLQJ�YDQ�



�

PD[ LPDOH�NRHOWLMG�GLHQW�GXV�DOOHHQ�HHQ�GXLGHOLMNH�

DIZLMNLQJ�YDQ�QRUPDDO�NRHOJHGUDJ�WH�EHZDNHQ��
·  $EVRUSWLH��HQ�UHJHQHUDWLHWLMG�VFUXEEHU�
3HU�FHO�RI�LQVWDOODWLH�LV�PHW�HHQ�DEVRUSWLH�HQ�

UHJHQHUDWLHWLMG�GH�EHQXWWLQJ�YDQ�GH�DFWLHYH�NRRO�YDQ�

HHQ�VFUXEEHU�LQ�WH�VWHOOHQ��2 PGDW�HONH�DEVRUSWLHDFWLH�

ZDUPH�OXFKW�GH�FHO�LQ�EUHQJW�LV�KHW�] R�HIIHFWLHI�

PRJHOLMN�EHQXWWHQ�YDQ�GH�NRRO�EHODQJULMN��1 RGHORRV�

OXFKW�URQGSRPSHQ�WHUZLMO�GH�NRRO�DO�YHU] DGLJG�LV�

PRHW�YRRUNRPHQ�ZRUGHQ��' RRU�PLGGHO�YDQ�HHQ�

PHWLQJ�YDQ�GH�OXFKWZDDUGHQ�YDQ�GH�VFUXEEHU�

NXQQHQ�GH�LQVWHOOLQJHQ�ZRUGHQ�JHRSWLPDOLVHHUG��

' RRU�HHQ�QDXZNHXULJH�DIVWHOOLQJ�ZRUGW�RQJHYHHU�� � �

PLQXWHQ�SHU�GDJ�PLQGHU�WLMG�JHVFUXEW�ZDW�RYHUHHQ�

NDQ�NRPHQ�PHW�� � �ODJHU�HQHUJLHYHUEUXLN��
·  $IZLMNLQJHQ�VHWSXQW�] XXUVWRI�HQ�&2 � �
%LM�YHHO�V\VWHPHQ�LV�GH�EUDQGEUHHGWH�YRRU�KHW�

UHJHOHQ�YDQ�KHW�] XXUVWRI��HQ�&2 � �SHUFHQWDJH�WH�

VPDO��+ LHUGRRU�ZRUGW�ELMYRRUEHHOG�RS�GH] HOIGH�GDJ�

EHOXFKW��2 � �WH�KRRJ��HQ�1 � �JHwQMHFWHHUG��2 � �WH�ODDJ���

+ LHUQDDVW�PRHW�NULWLVFK�QDDU�GH�WLMGHQ�YDQ�EHOXFKWHQ�

HQ�1 � �LQMHFWHUHQ�ZRUGHQ�JHNHNHQ���
·  6WLNVWRILQMHFWLH�
( HQ�RQGHUVFKDWWH�RRU] DDN�YDQ�HQHUJLHYHUEUXLN�LV�KHW�

JHEUXLN�YDQ�VWLNVWRI�RP�OHNNH�FHOOHQ�RS�UHJLPH�WH�

KRXGHQ��( HQ�RSORVVLQJ�LV�KHW�YHUEHWHUHQ�YDQ�GH�

OHNGLFKWKHLG�YDQ�GH�FHOOHQ��2 S�HHQ�DDQWDO�

EHZDDUORFDWLHV�] DO�RRN�PHW�KHW�EHWHU�LQVWHOOHQ�YDQ�GH�

&2 � �VFUXEEHU�HHQ�YHUPLQGHUGH�YHUEUXLN�YDQ�VWLNVWRI�

RQWVWDDQ��3HU�GDJ�� � �PLQXWHQ�LQMHFWHUHQ�NRVW�DO�VQHO�

� � �YDQ�KHW�JHPLGGHOGH�YHUEUXLN��

�
� � �%HWHUH�LQVWHOOLQJHQ�RS�
LQVWDOODWLHQLYHDX�
�
·  &HQWUDOH�] XLJGUXN�
+ HW�UHQGHPHQW�YDQ�GH�FRPSUHVVRU�ZRUGW�EHwQYORHG�

GRRU�GH�] XLJ��HQ�SHUVGUXN�YDQ�GH�LQVWDOODWLH��' H] H�

KDQJHQ�GLUHFW�VDPHQ�PHW�GH�YHUGDPSLQJ��HQ�

FRQGHQVDWLHWHPSHUDWXXU��+ HW�YHUNOHLQHQ�YDQ�KHW�

YHUVFKLO�WXVVHQ�YHUGDPSLQJ��HQ�

FRQGHQVDWLHWHPSHUDWXXU�EHVSDDUG�SHU�JUDDG�ELMQD�� �

� �HQHUJLHYHUEUXLN�DOV�JHYROJ�YDQ�HHQ�

UHQGHPHQWVYHUEHWHULQJ�YDQ�GH�FRPSUHVVRU��

$ IVWHPPLQJ�YDQ�JHZHQVWH�YHUGDPSLQJVWHPSHUDWXXU�

RS�FRPSUHVVRUQLYHDX�RS�GH�JHZHQVWH�ZDDUGHQ�RS�

FHOQLYHDX�LV�GXV�ppQ�PDQLHU�YDQ�HQHUJLHEHVSDULQJ��

%LM�KHW�RSWLPDOLVHUHQ�YDQ�] XLJGUXNNHQ�PRHW�

YROGRHQGH�UHNHQLQJ�JHKRXGHQ�ZRUGHQ�PHW�

OHLGLQJYHUOLHV��6RPV�LV�HHQ�FHQWUDOH�

YHUGDPSLQJVWHPSHUDWXXU�YDQ��� � � � &�QRGLJ�RP�RS�

YHUGDPSHUQLYHDX�RS��� � � &�WH�YHUGDPSHQ��
·  &HQWUDOH�SHUVGUXN� FRQGHQVDWLHWHP SHUDWXXU�
( ONH�JUDDG�ODJHUH�FRQGHQVDWLHWHPSHUDWXXU�OHYHUW�

HYHQHHQV�ELMQD�� �� �PLQGHU�HQHUJLHYHUEUXLN�RS��

9RRUDO�LQ�GH�EHZDDUSHULRGH�NDQ�YDQZHJH�GH�ODJHUH�

EXLWHQWHPSHUDWXUHQ�HHQ�ODJHUH�

FRQGHQVDWLHWHPSHUDWXXU�ZRUGHQ�DDQJHKRXGHQ��/ HW�

ZHO�GDW�GH�XLWHLQGHOLMNH�GUXN�YRRU�GH�YHUGDPSHU�

�YHUGHOLQJ�NRXGHPLGGHO��QLHW�WH�ODDJ�ZRUGW��: H�] LHQ�

PHW�UHJHOPDDW�SULPD�ZHUNHQGH�LQVWDOODWLHV�PHW�HHQ�

FRQGHQVDWLHWHPSHUDWXXU�YDQ�� � � � � &��

�

�
�
·  * HOLMNWLMGLJKHLG�LQ�NRHOYUDDJ�
+ XLGLJH�UHJHOLQJHQ�JHYHQ�YHHO�PRJHOLMNKHGHQ�RP�

NRHOYUDDJ�] R�JHOLMNPDWLJ�PRJHOLMN�WH�KRXGHQ��( U�NDQ�

] HOIV�GLUHFW�LQJHVWHOG�ZRUGHQ�KRHYHHO�FHOOHQ�

�NRHOFDSDFLWHLW��JHOLMNWLMGLJ�NXQQHQ�ZRUGHQ�JHNRHOG��

+ LHURS�NDQ�GH�FRPSUHVVRUFDSDFLWHLW�SULPD�ZRUGHQ�

DIJHVWHOG��
·  9HUZDUP LQJVOLQW�
2 S�GLYHUVH�EHGULMYHQ�LV�HHQ�DDQ] LHQOLMNH�OHQJWH�

YHUZDUPLQJVOLQW�DDQZH] LJ�RP�

FRQGHQVZDWHUDIYRHUHQ�LMVYULM�WH�KRXGHQ��+ HW�

DDQVFKDNHOHQ�GLHQW�DIJHVWHPG�WH�ZRUGHQ�RS�KHW�



�

JHEUXLN�YDQ�GH�FHOOHQ��,QGLHQ�HHQ�� � �PHWHU�ODQJ�OLQW�

RQQRGLJ�DDQVWDDW�NRVW�GLW�� �� �N: K�SHU�GDJ��' LW�NRPW�

RYHUHHQ�PHW�� � �YHUPLQGHULQJ�LQ�KHW�

HQHUJLHYHUEUXLN��
·  &DUWHUYHUZDUP LQJ�
' H�YHUZDUPLQJ�YDQ�FDUWHUV�ELM�FRPSUHVVRUHQ�

YRRUNRPW�LQGDPSHQ�YDQ�NRXGHPLGGHO�LQ�GH�ROLH��8 LW�

YHLOLJKHLG�RI�JHPDN�EOLMYHQ�GH] H�HOHPHQWHQ�MDDUURQG�

DDQ�WHUZLMO�LQ�GH�EHZDDUIDVH�YDDN�PD[ LPDDO�� �

FRPSUHVVRU�DDQJHVFKDNHOG�LV��( HQ�FRPSUHVVRU�GLH�

QLHW�LQ�EHGULMI�LV�YHUEUXLNW�GDQ�� �� � �N: K�SHU�GDJ�

WHYHHO��ZDW�ELMQD�� � �VFKHHOW�LQ�KHW�YHUEUXLN��

�

%DVLVSULQFLSH�NRHOLQVWDOODWLH�

2 P�KHW�JHEUXLN�YDQ�XZ�NRHOLQVWDOODWLH�WH�

RSWLPDOLVHUHQ�LV�KHW�EHODQJULMN�GH�EDVLVSULQFLSHV�YDQ�

HHQ�NRHOLQJ��WH�NHQQHQ�HQ�WH�ZHWHQ�ZHONH�IDFWRUHQ�

LQYORHG�KHEEHQ�RS�KHW�RSWLPDDO�IXQFWLRQHUHQ��

�

' H�ZHUNLQJ�YDQ�HHQ�FRPSUHVVLHNRHOLQVWDOODWLH�LV�

JHEDVHHUG�RS�DIZLVVHOHQGH�YHUGDPSLQJ�HQ�

FRQGHQVDWLH�YDQ�NRXGHPLGGHO�LQ�UHVSHFWLHYHOLMN�GH�

YHUGDPSHU�HQ�FRQGHQVRU��,Q�GH�YHUGDPSHU�KHHUVW�

HHQ�UHODWLHI�ODJH�GUXN��ZDDUGRRU�KHW�NRXGHPLGGHO�

NDQ�YHUGDPSHQ�ELM�HHQ�ODJH�WHPSHUDWXXU��7LMGHQV�

GH] H�YHUGDPSLQJVVWDS�RQWWUHNW�KHW�NRXGHPLGGHO�

ZDUPWH�DDQ�] LMQ�RPJHYLQJ��LQ�GH�EHZDULQJ�LV�GLW�GH�

FHOUXLPWH�PHW�KLHULQ�KHW�SURGXFW�GDW�JHNRHOG�PRHW�

ZRUGHQ��' H�FRPSUHVVRU��DDQJHGUHYHQ�GRRU�HHQ�

�HOHNWUR�PRWRU��YHUKRRJW�GH�JHYRUPGH�GDPS�LQ�GUXN�

HQ�WHPSHUDWXXU��' H�GDPS�NRPW�YDQXLW�GH�

FRPSUHVVRU�LQ�GH�FRQGHQVRU�ZDDULQ�KHW�

NRXGHPLGGHO�ELM�HHQ�UHODWLHI�KRJH�WHPSHUDWXXU�

FRQGHQVHHUW��' H�ZDUPWH�GLH�KLHUELM�YULMNRPW�ZRUGW�

DIJHJHYHQ�DDQ�GH�RPJHYLQJ��PHHVWDO�EXLWHQOXFKW�

PDDU�VRPV�RRN�ZDWHU���+ HW�FRQGHQVDDW�YHUODDW�GH�

FRQGHQVRU�HQ�VWURRPW�QDDU�KHW�H[ SDQVLHYHQWLHO��' LW�

H[ SDQVLHRUJDDQ�YHUODDJW�GH�GUXN�YDQ�KHW�KRJH�GUXN�

YORHLEDUH�NRXGHPLGGHO�HQ�ODDW�GLW�QDDU�GH�YHUGDPSHU�

VWURPHQ��+ LHUPHH�LV�GH�NRHONULQJORRS�YROWRRLG��

�

. RPSUHVVRUNRHONULQJORRS�

' H�NHQPHUNHQ�YDQ�HHQ�HQHUJLH�HIILFLsQWH�UHJHOLQJ�

] LMQ��
- HHQ�] R�KRRJ�PRJHOLMNH�

YHUGDPSLQJVWHPSHUDWXXU��
- HHQ�] R�ODDJ�PRJHOLMNH�FRQGHQVDWLHWHPSHUDWXXU��
- PLQLPDOLVDWLH�YDQ�FRPSUHVVRUYHUOLH] HQ��

�

�

�

�

�
� � �$OJHP HQH�EHVSDDUP RJHOLMNKHGHQ�
�
·  9HUODJLQJ�RP JHYLQJVWHP SHUDWXXU�FHOOHQ�
: DUPWH�LQVWUDOLQJ�SUREHUHQ�ZH�PHW�WRHUHLNHQGH�

LVRODWLH�] RYHHO�PRJHOLMN�WH�YRRUNRPHQ��1 DDVW�HHQ�

GLNNHUH�HQ�KRRJZDDUGLJH�LVRODWLH�LV�KHW�YHUODJHQ�YDQ�

GH�RPJHYLQJVWHPSHUDWXXU�RP�GH�FHOOHQ�] HHU�

HIIHFWLHI��( ONH�� �JUDGHQ�YHUODJLQJ�KHHIW�HHQ�JHOLMNH�

ZDDUGH�DOV�� �FP�LVRODWLHPDWHULDDO���
·  %HODGLQJVJUDDG�FHOOHQ�
2 SWLPDOH�YXOOLQJ�YDQ�FHOOHQ�YRRUNRPW�QLHW�DOOHHQ�

YHUNHHUGH�HQ�LQHIILFLsQWH�OXFKWVWURRP�RRN�KHW�

VWURRPYHUEUXLN�LV�DOWLMG�GXXUGHU��) HLWHOLMN�GUDDJW�HHQ�

OHJH�NRXGH�FHO��PHW�HQNHOH�SDOOHW��] HNHU�] RYHHO�ELM�

DDQ�KHW�HQHUJLHYHUEUXLN�DOV�HHQ�JHYXOGH�FHO��* HEUHN�

DDQ�EXIIHULQJ�LV�HHQ�GHHO�YDQ�GH�YHUNODULQJ��

0 LQLPDOLVHHU�GXV�KHW�DDQWDO�HQ�GH�SHULRGH�GDW�FHOOHQ�

QLHW�JHKHHO�JHYXOG�WRFK�JHNRHOG�ZRUGHQ�RI�EHVOXLW�

HHQ�] HHU�UXLPH�WHPSHUDWXXUYDULDWLH�WH�DFFHSWHUHQ��

�



�

�
�
·  9HUYXLOLQJ�LQVWDOODWLHRQGHUGHOHQ�
=RZHO�YHUGDPSHUV�DOV�FRQGHQVRUV�YUDJHQ�RP�HHQ�

UHJHOPDWLJH�VFKRRQPDDNEHXUW��9HUYXLOLQJ�OHLGW�GLUHFW�

WRW�KRJHUH�HQHUJLHYHUEUXLN�HQ�LQHIILFLsQW�NRHOHQ��

�
� �� ( QHUJLHEHVSDULQJHQ�P HW�
WHFKQLVFKH�LQYHVWHULQJHQ�
1 DDVW�KHW�RSWLPDOLVHUHQ�YDQ�GH�EHVWDDQGH�LQVWDOODWLH�

GRRU�HHQ�NULWLVFKH�EOLN�RS�UHJLVWUDWLH�HQ�LQVWHOOLQJHQ�

NXQQHQ�RRN�WHFKQLVFKH�LQYHVWHULQJHQ�WRW�HHQ�ODJHU�

YHUEUXLN�OHLGHQ��8 LWHUDDUG�NRPHQ�GH] H�PDDWUHJHOHQ�

DOOHHQ�WRW�KXQ�UHFKW�DOV�ZHGHURP�PHW�UHJLVWUDWLH�HQ�

RSWLPDOLVHUHQ�YDQ�LQVWHOOLQJHQ�GH�LQVWDOODWLH�NULWLVFK�

EHRRUGHHOG�EOLMIW���

�

´ ( U�VWDDQ�WHYHHO�LQVWDOODWLHV�GLH�RSJHOHYHUG�] LMQ�

DOV�HQHUJLHDUP �HQ�KLHU�VXEVLGLH�YRRU�KHEEHQ�

RQWYDQJHQ�GLH�LQ�YHUEUXLN�SHU�WRQ�SHU�GDJ�WRW�GH�

JURRWYHUEUXLNHUV�EHKRUHQµ��

�

+ LHURQGHU�YROJHQ�GH�EHODQJULMNVWH�YRRU�GH�

KDQGOLJJHQGH�RSWLHV��
·  $XWRPDWLVHULQJ�HQ�YLVXDOLVHULQJ�YDQ�GH�NRHO��HQ�

&$�UHJHOLQJHQ�
9HUJHPDNNHOLMNHQ�YDQ�LQ] LFKW�LQ�GH�LQVWDOODWLH�OHLGW�

HHUGHU�WRW�HQHUJLHYHUODJLQJ��8 LWHUDDUG�PRHW�KHW�

LQ] LFKW�JHYROJG�ZRUGHQ�GRRU�PDDWUHJHOHQ���
·  7RHSDVVHQ�YDQ�HOHNWURQLVFKH�H[ SDQVLHYHQWLHOHQ�
+ HW�YHUODJHQ�YDQ�GH�SHUVGUXN�HQ�YHUKRJHQ�YDQ�GH�

] XLJGUXN�LV�KHW�EHVWH�PRJHOLMN�ELM�LQVWDOODWLH�

XLWJHYRHUG�PHW�HOHNWURQLVFKH�YHQWLHOHQ��8 LWHUDDUG�

PRHW�GH�JHKHOH�LQVWDOODWLH�LQFOXVLHI�GH�

YORHLVWRIYHUGHOLQJ�YDQ�GH�YHUGDPSHU�JHVFKLNW�] LMQ�

RP�RSWLPDDO�WH�IXQFWLRQHUHQ�ELM�GH] H�] XLQLJH�

FRQGLWLHV�
·  7RHSDVVHQ�IUHTXHQWLH�UHJHODDUV�

FRP SUHVVRUHQ�
+ HW�WRHSDVVHQ�YDQ�IUHTXHQWLHUHJHODDUV�RS�

FRPSUHVVRUHQ�JHHIW�ELM�HHQ�JHZHQVWH�

FDSDFLWHLWYHUPLQGHULQJ�HHQ�JXQVWLJ�HIIHFW�RS�KHW�

UHQGHPHQW��+ HW�WRHQHPHQ�YDQ�GH�

FRPSUHVVRUFDSDFLWHLW�GRRU�KHW�YHUODJHQ�YDQ�GH�

FRQGHQVRUGUXN�LQ�GH�ZLQWHU�NDQ�] R�PHW�HHQ�

YHUODJLQJ�YDQ�KHW�WRHUHQWDO�YDQ�GH�FRPSUHVVRU�

ZRUGHQ�JHFRUULJHHUG�] RGDW�QLHW�HHQ�ODJHUH�] XLJGUXN�

RQWVWDDW��
·  6HOHFWLH�HQHUJLH] XLQLJH�YHQWLODWRUHQ�
: HOLVZDDU�PHW�KRJH�LQYHVWHULQJHQ�PDDU�PHW�

PRJHOLMNKHGHQ�WRW�HHQ�IOLQNH�EHVSDULQJ�LQ�

HQHUJLHYHUEUXLN�NXQQHQ�JHOLMNVWURRPYHQWLODWRUHQ�

ZRUGHQ�LQJH] HW��+ LHUQDDVW�ZRUGW�HHQ�JURRW�YHUVFKLO�

JHFRQVWDWHHUG�LQ�HQHUJLH�HIILFLsQWLH�YDQ�YHQWLODWRUHQ�

�9HUEUXLN�LQ�ZDWW�SHU�P
�

�OXFKW����
·  7RHSDVVHQ�IUHTXHQWLHUHJHODDUV�RYHULJ�
$OOH�RQGHUGHOHQ�GLH�GH�VWDELOLWHLW�YDQ�GH�LQVWDOODWLH�

EHwQYORHGHQ�NXQQHQ�PHW�HHQ�WRHUHQUHJHOLQJ�ZRUGHQ�

XLWJHYRHUG��&DSDFLWHLWVUHJHOLQJ�YDQ�SRPSHQ�

�SRPSV\VWHPHQ��RI�FRQGHQVRUYHQWLODWRUHQ�EHKRUHQ�

KLHU�] HNHU�ELM��

�

�

�



�

6XEVGLHUHJHOLQJHQ�
( QHUJLH�EHVSDUHQ�EHWHNHQW�QDDVW�KHW�UHGXFHUHQ�YDQ�

HQHUJLHFRQVXPSWLH�RRN�HHQ�ILQDQFLHHO�YRRUGHHO��$OV�

GH�HQHUJLHEHVSDULQJ�JHSDDUG�JDDW�PHW�HHQ�

LQYHVWHULQJ�NDQ�GDW�YRRUGHHO�SDV�QD�HHQ�ODQJH�

WHUXJYHUGLHQWLMG�PHUNEDDU�] LMQ��2 P�LQYHVWHULQJHQ�LQ�

HQHUJLHEHVSDUHQGH�PDDWUHJHOHQ�WH�VWLPXOHUHQ�

EHVWDDQ�HHQ�DDQWDO�VXEVLGLHUHJHOLQJHQ��' H�

EHODQJULMNVWH�VWDDQ�KLHURQGHU�YHUPHOG�PHW�GH�GDDUELM�

KRUHQGH�DGUHVVHQ�RP�PHHU�LQIRUPDWLH�KLHURYHU�WH�

YHUNULMJHQ��

�

9$0 , / �UHJHOLQJ�

' H�¶5HJHOLQJ�: LOOHNHXULJ�$ IVFKULMYLQJ�0 LOLHX�

LQYHVWHULQJHQ·�LV�HHQ�ILVFDOH�UHJHOLQJ��2 QGHU�GH] H�

UHJHOLQJ�LV�KHW�PRJHOLMN�LQYHVWHULQJHQ�LQ�UHODWLHI�

QLHXZH�WHFKQRORJLH�RS�LHGHU�JHZHQVW�WLMGVWLS�

�ZLOOHNHXULJ��ILVFDDO�DI�WH�VFKULMYHQ��' H�9$0 ,/ �

ZRUGW�YDDN�JHFRPELQHHUG�PHW�0 ,$ ��0 LOLHX�

LQYHVWHULQJVDIWUHN���' H�WHFKQRORJLH�GLH�LQ�

DDQPHUNLQJ�NRPW�YRRU�0 ,$�HQ� RI�9$0 ,/ �VWDDW�RS�

GH�0 LOLHXOLMVW�YDQ�952 0 ��

�

&RQWDFWJHJHYHQV�9$0 ,/ ��

1 DDP�� � + HOSGHVN�0 ,$ � 9$0 ,/ �

( �PDLO�� � PLDYDPLO# VHQWHUQRYHP�QO�

7HOHIRRQ��� � � � �� � � �� � �� � �

,QWHUQHW�� � KWWS�� � ZZZ�VHQWHUQRYHP�QO� YDPLOBPLD� �

LQGH[ �DVS�

�

( QHUJLH�,QYHVWHULQJVDIWUHN�� ( ,$� �

' H�( QHUJLH�,QYHVWHULQJV$IWUHN��NRUWZHJ�( ,$ ��PDDNW�

KHW�PRJHOLMN�RP�PLQLPDDO�� � � �YDQ�GH�

LQYHVWHULQJVNRVWHQ�YDQ�HQHUJLHEHVSDUHQGH�

EHGULMIVPLGGHOHQ�GLH�YRRUNRPHQ�RS�GH�( QHUJLHOLMVW��

DI�WH�WUHNNHQ�YDQ�GH�ILVFDOH�ZLQVW��

�

&RQWDFWJHJHYHQV�( ,$ ��

1 DDP�� � + HOSGHVN�6HQWHU1 RYHP�( ,$ �

( �PDLO�� � HLD# VHQWHUQRYHP�QO�

7HOHIRRQ��� � � � �� � � �� � �� � �

,QWHUQHW�� � KWWS�� � ZZZ�VHQWHUQRYHP�QO� HLD� �

�

9RRU�PHHU�LQIRUPDWLH�

1 HGHUODQGVH�9HUHQLJLQJ�YRRU�RQGHUQHPLQJHQ�RS�

KHW�JHELHG�YDQ�. RXGHWHFKQLHN�HQ�/ XFKWEHKDQGHOLQJ�

�1 9 . / ��

ZZZ�QYNO�QO�

�

1 HGHUODQGVH�9HUHQLJLQJ�YRRU�. RXGH��1 9Y. ��

ZZZ�QYYN�QO��

�

9HUHQLJLQJ�YDQ�1 HGHUODQGVH�. RHO��HQ�9ULHVKXL] HQ�

�1 ( . 2 95,��

ZZZ�QHNRYUL�QO��

�

�
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' H] H�EURFKXUH�LV�JHPDDNW�LQ�RSGUDFKW�YDQ�/ D0 L�HQ�JHILQDQFLHUG�GRRU�GH�3URYLQFLH�8 WUHFKW��
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�

�

�

�
�

�

�
�

�

�
&RORIRQ�
�
$JURWHFKQRORJ\ �DQG�) RRG�,QQRYDWLRQV�%�9��
3RVWEXV�� � �
1 / � � � � � �$$�: DJHQLQJHQ�
7HO��� � � �� � � � � � �� � � �� � � �
( �P DLO��LQIR�DIVJ# ZXU�QO�
,QWHUQHW��ZZZ�DIVJ�ZXU�QO�
0 HHU�LQIRUPDWLH�ELM�GH�DIGHOLQJ�3RVWKDUYHVW�4 XDOLW\ �DQG�7HFKQRORJ\ ��
) UDQN�YDQ�GH�* HLMQ��) UDQN�YDQGH* HLMQ# ZXU�QO��
0 DWWKLMV�0 RQWVPD��0 DWWKLMV�0 RQWVPD# ZXU�QO��
���
‹ �$JURWHFKQRORJ\ �	 �) RRG�,QQRYDWLRQV�%�9 ���
$OOH�UHFKWHQ�YRRUEHKRXGHQ��1 LHWV�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��
�

�
�


