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37�� %XPL� 6XNVHVLQGR�PHUXSDNDQ� VDODK� VDWX� SHUXVDKDDQ� \DQJ� EHUJHUDN� GLELGDQJ� SHUWDPEDQJDQ� HPDV� \DQJ�
EHUORNDVL�GL�'HVD�6XPEHUDJXQJ��.HFDPDWDQ�3HVDQJJDUDQ��.DEXSDWHQ�%DQ\XZDQJL��3URYLQVL�-DZD�7LPXU��37��
%XPL�6XNVHVLQGR�PHQJRSHUDVLNDQ�2UH�3URFHVVLQJ�3ODQW� ��233���XQWXN�SHQJRODKDQ�ELMLK�RUH�GDUL�PXOXW�SLW�
GHQJDQ� �� WDKDS� \DLWX� FUXVKLQJ� GDQ� DJORPHUDVL�� 37�� %XPL� 6XNVHVLQGR� PHQJJXQDNDQ� EHOW� FRQYH\RU� XQWXN�
PHQJDQJNXW� ELMLK� RUH� \DQJ� WHODK� PHODOXL� WDKDS� FUXVKLQJ�� DJORPHUDVL� GDQ� ORDG� RXW� NH� WUXN� XQWXN� GLDQJNXW�
PHQXMX�+HDS� /HDFK�2SHUDWLRQ� �� +/2� ��� 6DVDUDQ� SURGXNVL� EHOW� FRQYH\RU� \DQJ� GLWHWDSNDQ� SDGD� EXODQ�0HL�
VHEHVDU� �������� WRQ� DWDX� ����� WRQ�KDUL�� %HUGDVDUNDQ� SHQJDPDWDQ� GDQ� SHUKLWXQJDQ� GLODSDQJDQ� WHUKDGDS�
ZHLJKWHU� GLNHWDKXL� SURGXNVL� Q\DWD� UDWD�UDWD� EHOW� FRQYH\RU� SDGD� EXODQ� 0HL� KDQ\D� �������� WRQ� DWDX� ������
WRQ�KDUL��0DND� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� �� ���0HQHQWXNDQ� SURGXNWLYLWDV� Q\DWD� GDQ� WHRULWLV� GDUL� EHOW�
FRQYH\RU�SDGD�233� �����0HQJDQDOLVLV�HILVLHQVL�ZDNWX�NHUMD�GDUL�EHOW� FRQYH\RU�SDGD�233� �����0HQJDQDOLVLV�
KDPEDWDQ� \DQJ� WHUMDGL� WHUKDGDS� EHOW� FRQYH\RU� SDGD� 233� �� ��� 0HUHQFDQDNDQ� RSWLPDVL� SURGXNVL� GDUL� EHOW�
FRQYH\RU�SDGD�233��0HWRGH�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�GHVNULSWLI�NXDOLWDWLI�NXDQWLWDWLI�GHQJDQ�
WHNQLN� WHUDSDQ��+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD� �� ���%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� WHUKDGDS� NDSDVLWDV�
WHRULWLV� GDQ� DNWXDO� SDGD� EHOW� FRQYH\RU� ��� EHOW� FRQYH\RU� �� GDQ� EHOW� IHHGHU� �� GLNHWDKXL� EDKZD� HIHNWLYLWDV�
SHQJJXQDDQ�SDGD�&9��������������&9�������������GDQ�)'5������������VHKLQJJD�GDSDW�GLODNXNDQ�SHQDPEDKDQ�
ODMX�XPSDQ�XQWXN�GDSDW�WHUFDSDLQ\D�VDVDUDQ�SURGXNVL������:DNWX�NHUMD�HIHNWLI�SHU�KDUL��������PHQLW�KDUL�GDUL�
ZDNWX�NHUMD�WHUVHGLD�����PHQLW�KDUL� �����$GDQ\D�ZDNWX�NHUMD�WHUEXDQJ�VHEHVDU�����MDP�KDUL�\DQJ�GLVHEDENDQ�
ROHK� DGDQ\D� KDPEDWDQ� RSHUDWLRQ� GDQ� PDLQWHQDQFH� �� ��� 3HQLQJNDWDQ� SURGXNVL� GDSDW� GLODNXNDQ� GHQJDQ� ��
DOWHUQDWLI� \DLWX� PHQLQJNDWNDQ� ODMX� SHQJXPSDQ� VHEHVDU ������ WRQ�MDP� DWDX� PHQDPEDK� ZDNWX� NHUMD� VHEHVDU�
������PHQLW�KDUL�VHKLQJJD�VDVDUDQ�SURGXNVL������WRQ�KDUL�GDSDW�WHUFDSDL�

.DWD�NXQFL� HILVLHQVL��ODMX�SHQJXPSDQDQ��NHUMD�VDPD�WLP

$%675$&7

%XPL� 6XNVHVLQGR� /WG� LV� RQH� RI� FRPSDQLHV� LQ� JROG� PLQLQJ�� ORFDWHG� DW� 6XPEHUDJXQJ� 9LOODJH�� 3HVDQJJDUDQ�
'LVWULFW��%DQ\XZDQJL�5HJHQF\��(DVW�-DYD�3URYLQFH��7KLV�FRPSDQ\�RSHUDWHV�2UH�3URFHVVLQJ�3ODQW� �233�� WR�
SURFHVV�RUH� IURP�SLW�PRXWK� WKURXJK���SKDVHV�QDPHO\� FUXVKLQJ�DQG�DJJORPHUDWLRQ�� ,W� XVHV�EHOW� FRQYH\RU� WR�
KDXO� RUH� ZKLFK� KDV� SDVVHG� WKH� SKDVHV� RI� FUXVKLQJ�� DJJORPHUDWLRQ�� DQG� ORDG� RXW� WR� WUXFN� ZKLFK� WKHQ�
WUDQVSRUWHG� WR�+HDS�/HDFK�2SHUDWLRQ��+/2���7KH�SURGXFWLRQ� WDUJHW�RI�EHOW�FRQYH\RU�VWDWHG� LQ�0D\�ZDV�E\�
��������WRQV�RU������WRQV�GD\��%DVHG�RQ�WKH�REVHUYDWLRQ�DQG�FDOFXODWLRQ�WRZDUG�ZHLJKWHU�DW�ILHOG��WKH�DFWXDO�
SURGXFWLRQ� RI� EHOW� FRQYH\RU� LQ� 0D\� ZDV� DYHUDJHO\� RQO\� �������� WRQV� RU� ������ WRQV�GD\�� 7KHUHIRUH�� WKLV�
UHVHDUFK� DLPHG� DW� ��� GHWHUPLQLQJ� WKH� DFWXDO� DQG� WKHRUHWLFDO� SURGXFWLYLWLHV� RI� EHOW� FRQYH\RU� RQ� 233�� ���
DQDO\]LQJ�ZRUN�WLPH�HIILFLHQF\�RI�EHOW�FRQYH\RU�RQ�233�����DQDO\]LQJ�REVWDFOHV�RI�EHOW�FRQYH\RU�RQ�233�����
SODQQLQJ�SURGXFWLRQ�RSWLPL]DWLRQ�RI�EHOW�FRQYH\RU�RQ�233��4XDOLWDWLYH�TXDQWLWDWLYH�GHVFULSWLYH�PHWKRG�XVLQJ�
DSSOLHG�WHFKQLTXH�ZDV�HPSOR\HG�LQ�WKLV�UHVHDUFK��7KH�UHVXOW�RI�UHVHDUFK�GHPRQVWUDWHG�WKDW�����WKH�REVHUYDWLRQ�
RQ�WKHRUHWLFDO�DQG�DFWXDO�FDSDFLWLHV�RI�EHOW�FRQYH\RU����IHHGHU����DQG�IHHGHU���REWDLQHG�WKH�XVDJH�HIIHFWLYHQHVV�
RI�&9��������������&9��������������DQG�)'5�������������WKHUHIRUH��DGGLWLRQDO�IHHG�UDWH�FDQ�EH�FDUULHG�RXW�WR�
DFKLHYH�SURGXFWLRQ�WDUJHW�����GDLO\�HIIHFWLYH�ZRUN�WLPH�ZDV��������PLQXWHV�GD\�RI�WKH�DYDLODEOH�ZRUN�WLPH�����
PLQXWHV�GD\�����ZDVWHG�ZRN�WLPH�ZDV�����KRXU�GD\�GXH�WR�RSHUDWLRQ�DQG�PDLQWHQDQFH�REVWDFOHV�����SURGXFWLRQ�
FDQ�EH�LPSURYHG�E\���DOWHUQDWLYHV�L�H�� LPSURYLQJ�WKH�IHHG�UDWH�E\�������WRQV�KRXU�RU�JLYLQJ�DGGLWLRQDO�ZRUN�
WLPH�E\�������PLQXWHV�GD\�VR�DV�WR�UHDFK�SURGXFWLRQ�WDUJHW�E\����� WRQV�GD\�

.H\ZRUGV��HIILFLHQF\��IHHG�UDWH��HIIHFWLYH�ZRUN�WHDP
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/DWDU�%HODNDQJ

1HJDUD�5HSXEOLN�,QGRQHVLD�PHUXSDNDQ�VDODK�VDWX�
QHJDUD� \DQJ� PHPLOLNL� MXPODK� FDGDQJDQ� VXPEHU�
GD\D� DODP� \DQJ� FXNXS� EHVDU� GDQ� WHUGLUL� GDUL�
EHUEDJDL�PDFDP�MHQLV��6DODK�VDWXQ\D�DGDODK�ELMLK�
HPDV� PHUXSDNDQ� EDJLDQ� GDUL� VXPEHU� GD\D� DODP�
\DQJ� PHPLOLNL� QLODL� HNRQRPLV� WLQJJL�� %HEHUDSD�
SURYLQVL� GL� ,QGRQHVLD� PHPLOLNL� FDGDQJDQ� ELMLK�
PLQHUDO�HPDV�\DQJ�FXNXS�EHVDU�VHKLQJJD�EDQ\DN�
SHUXVDKDDQ� \DQJ� WHUWDULN� GDQ� EHUVDLQJ� XQWXN�
PHODNXNDQ� LQYHVWDVL�GL�GXQLD�SHUWDPEDQJDQ��37��
%XPL� 6XNVHVLQGR� DGDODK� VDODK� VDWX� SHUXVDKDDQ�
\DQJ�EHUJHUDN�GLELGDQJ�XVDKD�SHUWDPEDQJDQ�ELMLK�
HPDV� \DQJ� EHUORNDVL� GL� 'HVD� 6XPEHUDJXQJ��
.HFDPDWDQ� 3DVDQJJDUDQ�� .DEXSDWHQ�
%DQ\XZDQJL�� 3URYLQVL� -DZD� 7LPXU� GHQJDQ�
PHPLOLNL� ,]LQ� 8VDKD� 3HUWDPEDQJDQ� 2SHUDVL�
3URGXNVL��,83�23��VHOXDV ������KD�

37�� %XPL� 6XNVHVLQGR� PHQHUDSDNDQ� VLVWHP�
WDPEDQJ� WHUEXND� NDUHQD� GLQLODL� VHVXDL� GHQJDQ�
NHDGDDQ�GDQ�MHQLV�HQGDSDQ�ELMLK�HPDV�SDGD�ORNDVL�
\DQJ� GLPLOLNLQ\D�� 8QWXN� NHJLDWDQ� SHQDPEDQJDQ�
37��%XPL�6XNVHV�,QGR�PHQJJXQDNDQ�DODW�PHNDQLV�
VHSHUWL��([FDYDWRU�GDODP�NHJLDWDQ�SHPXDWDQ�ELMLK�
HPDV�KDVLO�SHPEHUDLDQ�GDUL�NHJLDWDQ�EODVWLQJ�GDQ�
'XPS� 7UXFN� GDODP� NHJLDWDQ� SHQJDQJNXWDQ� ELMLK�
HPDV�KDVLO�SHQDPEDQJDQ�PHQXMX�2UH�3URFFHVLQJ�
3ODQW� �233��� 3DGD�2UH� 3URFFHVLQJ� 3ODQW� �233�
ELMLK� RUH� EHUXNXUDQ� EHVDU� DNDQ� GLKDQFXUNDQ�
PHQMDGL�JXPSDODQ�NHFLO�VHXNXUDQ�NHSDODQ� WDQJDQ�
EHUGLDPHWHU� WLGDN� OHELK� GDUL� ��PP�� *XPSDODQ�
NHFLO� LQL� NHPXGLDQ� GLDJORPHUDVLNDQ� GHQJDQ�
VHPHQ� GDQ GLDQJNXW� PHQXMX� +HDS� /HDFKLQJ�
2SHUDWLRQ�

6DODK�VDWX�SHUPDVDODKDQ�\DQJ�VHULQJ�WHUMDGL�SDGD�
2UH� 3URFFHVLQJ� 3ODQW� �233�� DGDODK� NXUDQJ�
RSWLPDOQ\D� NLQHUMD� GDUL� DODW� DQJNXW� NKXVXVQ\D�
%HOW�&RQYH\RU�GDODP�PHQ\DQJNXW�ELMLK�RUH�\DQJ�
WHODK� PHODOXL� SURVHV� SHUHPXN�� 6HKLQJJD� KDO� LQL�
DNDQ� PHPSHQJDUXKL� SURGXNWLYLWDV� DQJNXW� %HOW�
&RQYH\RU� GDODP� PHQFDSDL� VDVDUDQ� SURGXNVL��
%HUGDVDUNDQ� GDWD� \DQJ� GLSHUROHK� GDUL� KDVLO�
SHQHOLWLDQ�� VDVDUDQ� SURGXNVL� \DQJ� GLUHQFDQDNDQ�
EHOXP� WHUFDSDL� DGDSXQ� WLQJNDW� SURGXNVL� VDDW� LQL�
EDUX�PHQFDSDL� �������� WRQ DWDX ����� WRQ�KDUL
GDUL VDVDUDQ SURGXNVL SDGD EXODQ 0HL \DLWX
������� WRQ DWDX�������WRQ�KDUL�
0HQJLQJDW�EDKZD�NHJLDWDQ�SHQJDQJNXWDQ�ELMLK�RUH�
\DQJ WHODK� PHODOXL� SURVHV� SHUHPXNDQ� PHUXSDNDQ�
VDODK� VDWX� WDKDSDQ� SHQWLQJ� GDODP� NHJLDWDQ�
SHQDPEDQJDQ� HPDV�� %HUGDVDUNDQ� SHUPDVDODKDQ�
\DQJ�WHUMDGL�SDGD�DODW�DQJNXW�%HOW�&RQYH\RU�GL�2UH�
3URFFHVLQJ� 3ODQW� �233�� PHQXQWXW� SHUOX� DGDQ\D�
VXDWX� ³2SWLPDVL� 3URGXNVL� %HOW� &RQYH\RU� 8QWXN�
3HQJDQJNXWDQ� %LMLK� (PDV� 'L� 37�� %XPL�

6XNVHVLQGR´�� 'HQJDQ� DGDQ\D� SHQHOLWLDQ� LQL�
EHUWXMXDQ� XQWXN� GLSHUROHKQ\D� WLQJNDWDQ� SURGXNVL�
VHVXDL� GHQJDQ� VDVDUDQ� SURGXNVL� \DQJ� WHODK�
GLWHWDSNDQ�ROHK�SHUXVDKDDQ�

5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GL� DWDV�� PDND�
SHUPDVDODKDQ� \DQJ� GL� NDML� GDODP� SHQHOLWLDQ� LQL�
DGDODK�VHEDJDL�EHULNXW��
�� %DJDLPDQD� NHVHVXDLDQ� DQWDUD� SURGXNWLYLWDV�

Q\DWD� GDQ� WHRULWLV� GDUL� DODW� DQJNXW� EHOW�
FRQYH\RU�SDGD�2UH�3URFFHVLQJ�3ODQW��233��
GDODP�PHQFDSDL�VDVDUDQ�SURGXNVL "

�� %DJDLPDQD� HILVLHQVL� ZDNWX� NHUMD� GDUL� DODW�
DQJNXW�EHOW� FRQYH\RU�SDGD�2UH�3URFFHVLQJ�
3ODQW��233� "

�� $SD� \DQJ� PHQMDGL� KDPEDWDQ� GDUL� DODW�
DQJNXW� EHOW� FRQYH\RU� FRQYH\RU� SDGD� 2UH�
3URFFHVLQJ� 3ODQW� �233�� GDODP� PHQFDSDL�
VDVDUDQ�SURGXNVL�"

�� %DJDLPDQD� UHNRPHQGDVL� FDUD�
PHQJRSWLPDONDQ� SURGXNVL� GDUL� DODW� DQJNXW
EHOW� FRQYH\RU� SDGD� 2UH� 3URFFHVLQJ� 3ODQW�
�233� "

7XMXDQD�3HQHOLWLDQ

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��
�� 0HQHQWXNDQ�SURGXNWLYLWDV�Q\DWD�GDQ� WHRULWLV�

GDUL�DODW�DQJNXW�EHOW�FRQYH\RU�FRQYH\RU�SDGD�
2UH�3URFFHVLQJ�3ODQW �233��

�� 0HQJDQDOLVLV� HILVLHQVL� ZDNWX� NHUMD� GDUL� DODW�
DQJNXW� EHOW� FRQYH\RU� SDGD�2UH� 3URFFHVLQJ�
3ODQW��233��

�� 0HQJDQDOLVLV� KDPEDWDQ� \DQJ� WHUMDGL�
WHUKDGDS�DODW�DQJNXW�EHOW�FRQYH\RU�SDGD�2UH�
3URFFHVLQJ� 3ODQW� �233�� GDODP� PHQFDSDL�
VDVDUDQ SURGXNVL�

�� 0HUHQFDQDNDQ� RSWLPDVL� SURGXNVL� GDUL� DODW�
DQJNXW� EHOW� FRQYH\RU� SDGD� 2UH� 3URFFHVLQJ�
3ODQW��233��

0HWRGRORJL

7DKDS� ± WDKDS� SHPHFDKDQ� PDVDODK� \DQJ� DGD�
VHODPD� SHQHOLWLDQ� GLODNXNDQ�� $GDSXQ� PHWRGH�
SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ� GDODP� KDO� LQL�
DQWDUD�ODLQ�
�� 7DKDS 3HUVLDSDQ

7DKDSDQ� SHUVLDSDQ� PHUXSDNDQ� VWXGL�
SXVWDND�� PHOLSXWL� SHQJXPSXODQ� LQIRUPDVL�
DZDO� GDQ� PHODNXNDQ� VWXGL� OLWHUDWXUH� WHUNDLW�
SHUXVDKDDQ�

�� 7DKDS 3HQHOLWLDQ
7DKDS� SHQHOLWLDQ� GLODNXNDQ� GHQJDQ�
SHQJDPELODQ�GDWD� VSHVLILNDVL�EHOW�FRQYH\RU��
WDKDSDQ� SHQJDQJNXWDQ�� GDWD� SURGXNVL� EHOW�
FRQYH\RU�� GDWD� ZDNWX� NHUMD� GDQ� GDWD�
KDPEDWDQ�KDPEDWDQ�VDDW�DODW�EHURSHUDVL�

�� 3HQJRODKDQ�GDQ�$QDOLVLV 'DWD
'DODP� WDKDS� SHQJRODKDQ� GDWD� XQWXN�
PHPSHUROHK� UHNRPHQGDVL� WHUKDGDS� XSD\D�



SHQLQJNDWDQ� SURGXNVL�� PDND� \DQJ� KDUXV�
GLODNXNDQ�DGDODK��
D� 0HQJKLWXQJ� KDVLO� SURGXNVL� Q\DWD� GDQ�

WHRULWLV�EHOW FRQYH\RU�
E� 0HQJKLWXQJ�ZDNWX�NHUMD�HIHNWLI�GDQ�ZDNWX

KDPEDWDQ�
F� 0HQJKLWXQJ� HIHNWLYLWDV� SHQJJXQDDQ� EHOW

FRQYH\RU�
G� 0HQJKLWXQJ� NHWHUVHGLDDQ� DODW� SDGD� EHOW

FRQYH\RU�
'DUL� SHUKLWXQJDQ� LQL� NLWD� GDSDW� PHQJHWDKXL�
PHPEHULNDQ� UHNRPHQGDVL� WHUKDGDS� SHUEDLNDQ�
ZDNWX� KDPEDWDQ� GDQ� SHQLQJNDWDQ� SURGXNVL� EHOW�
FRQYH\RU�

/2.$6,�'$1�.(6$03$,$1�'$(5$+

/RNDVL� SHQHOLWLDQ� EHUDGD� GL� 37�� %XPL� 6XNVHVLQGR�
\DQJ� VHFDUD� DGPLQLVWUDWLI� WHUOHWDN� GL� 'HVD�
6XPEHUDJXQJ��.HFDPDWDQ�3HVDQJJDUDQ��.DEXSDWHQ�
%DQ\XZDQJL�� 3URYLQVL� -DZD� 7LPXU�� 6HFDUD�
JHRJUDILV�� WLWLN� NRRUGLQDW� ORNDVL� XVDKD�
SHUWDPEDQJDQ� EHUGDVDUNDQ� ,83� 2SHUDVL� 3URGXNVL�
\DQJ� GLPLOLNL� ROHK� 37�� %XPL� 6XNVHVLQGR� DGDODK�
���R ��¶���´�%7�VDPSDL����R ��¶������´�%7�GDQ��R

��¶� ��´� /8� VDPSDL� �R ��¶ ����´� /8� GHQJDQ� OXDV�
DUHD� ������ KD�� 1DPXQ� GHPLNLDQ� KDQ\D� VHEDJLDQ�
NHFLO� GDUL� OXDV� ZLOD\DK� WHUVHEXW� KDQ\D� DNDQ�
WHUJDQJJX� ������ KD�� VHEDJDL� DUHD� DNWLILWDV�
SHQDPEDQJDQ� GDQ� LQIUDVWUXNWXU� ODLQQ\D�� 8QWXN�
PHQFDSDL�ORNDVL�SHQHOLWLDQ�WHUVHEXW�GDSDW�GLWHPSXK�
GHQJDQ� 0HODOXL� UXWH� GDUDW�� 6XUDED\D� ± -HPEHU� ±
%DQ\XZDQJL� ± 6XPEHUDJXQJ� GHQJDQ� WRWDO� MDUDN�
���� NP� GDQ� GDSDW� GLWHPSXK� VHODPD� �� �� MDP��
'HQJDQ� NRQGLVL� MDODQ� DVSDO� \DQJ� EDJXV� VHKLQJJD�
GDSDW�GLWHPSXK�ROHK�NHQGDUDDQ�URGD�HPSDW�PDXSXQ�
URGD�GXD��'DQ� MXJD�GDSDW�PHODOXL� UXWH�XGDUD�GDSDW�
GLWHPSXK� GHQJDQ� SHVDZDW� *DUXGD� ,QGRQHVLD� GDUL�
EDQGDUD�-XDQGD�NH�EDQGDUD�%OLPELQJVDUL�VHODPD����
PHQLW�� /DOX� GLODQMXWNDQ� GHQJDQ� SHUMDODQDQ� GDUDW�
VHODPD���MDP����PHQLW�

+$6,/�3(1(/,7,$1

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� GL� 37�� %XPL�
6XNVHVLQGR���%6,���\DLWX�GL�2UH�3URFFHVLQJ�3ODQW�
�� 233� ��� WHUGDSDWQ\D� ��� XQLW� UDQJNDLDQ� EHOW�
FRQYH\RU� \DQJ� GLJXQDNDQ� XQWXN� SHQJDQJNXWDQ�
PDWHULDO� ELMLK� �� RUH� �� \DQJ� WHODK� PHODOXL� WDKDS�
FUXVKLQJ��DJORPHUDVL�GDQ�ORDGRXW�PHQXMX�+/2���
+HDS�/HDFK�2SHUDWLRQ���

.DSDVLWDV� 7HRULWLV� %HOW� &RQYH\RU� 3DGD� 2UH�
3URFHVVLQJ�3ODQW

.DSDVLWDV� WHRULWLV� EHOW� FRQYH\RU� GDSDW� GLNHWDKXL�
EHUGDVDUNDQ�VSHVLILNDVL�GDUL�EHOW�FRQYH\RU��VHSHUWL�
�� OHEDU�EHOW��NHFHSDWDQ�EHOW�� OXDV�SHQDPSDQJ�EHOW��
EHUDW� MHQLV� PDWHULDO� \DQJ� GLDQJNXW� GDQ� NRHILVLHQ�
NHPLULQJDQ�UDQJNDLDQ�EHOW�FRQYH\RU��%HUGDVDUNDQ�
KDVLO�SHQJDPDWDQ�GL�ODSDQJDQ�WHUKDGDS�VSHVLILNDVL�
GDUL� ��� XQLW� UDQJNDLDQ� EHOW� FRQYH\RU� PDND�

NDSDVLWDV� WHRULWLV� GDUL� VHWLDS� UDQJNDLQ� EHOW�
FRQYH\RU�DGDODK�VHEDJDL�EHULNXW��

7DEHO�����
.DSDVLWDV�7HRULWLV�0DVLQJ�± 0DVLQJ�%HOW�

&RQYH\RU

1R .HWHUDQJDQ .DSDVLWDV���73+��

� %HOW�&RQYH\RU�� �����

� %HOW�&RQYH\RU�� �����

� %HOW�&RQYH\RU�� ���

� %HOW�&RQYH\RU�� ���

� %HOW�&RQYH\RU�� �����

� %HOW�&RQYH\RU�� �����

� %HOW�)HHGHU�� �����

� %HOW�&RQYH\RU�� �����

� %HOW�&RQYH\RU�� �����

�� %HOW�&RQYH\RU�� �����

�� %HOW�)HHGHU�� �����

.DSDVLWDV�$NWXDO�%HOW�&RQYH\RU

%HUGDVDUNDQ� SHQJDPDWDQ� ODQJVXQJ� SDGD�
WLPEDQJDQ�GLJLWDO���ZHLJKWHU���SDGD�UDQJNDLDQ�EHOW�
FRQYH\RU� �� �� &9� �� �� \DQJ� PHQJDQJNXW� PDWHULDO�
ELMLK� �� RUH� �� KDVLO� GDUL� SURVHV� FUXVKLQJ�� EHOW�
FRQYH\RU� �� �� &9� �� �� \DQJ� PHQJDQJNXW� PDWHULDO�
ELMLK� �� RUH� �� GDUL� DJORPHUDWRU� IHHG� ELQ� PHQXMX�
DJORPHUDWRU�� EHOW� IHHGHU� �� �� )'5� �� �� \DQJ�
PHQJDQJNXW�PDWHULDO�ELMLK���RUH���KDVLO�GDUL�SURVHV�
DJORPHUDVL�XQWXN�GLPXDW�NH�GXPS�WUXFN�

+DVLO� SHUKLWXQJDDQ� NDSDVLWDV� DNWXDO� EHOW� FRQYH\RU�
DGDODK�VHEDJDL�EHULNXW��
�� %HOW�&RQYH\RU���VHEHVDU���� WRQ�MDP�
�� %HOW�&RQYH\RU���VHEHVDU���� WRQ�MDP�
�� %HOW�)HHGHU���VHEHVDU���� WRQ�MDP�

(IHNWLILWDV�3HQJJXQDDQ�%HOW�&RQYH\RU

7DEHO�����
(IHNWLYLWDV�SHQJJXQDDQ�%HOW�&RQYH\RU

1R 1DPD�$ODW
.DSDVLWDV�
7HRULWLV
�WRQ�MDP�

.DSDVLWDV�
1\DWD

�WRQ�MDP�

(IHNWLYLWDV�
���

�
%HOW�

&RQYH\RU��
����� ��� �����
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%HOW�

&RQYH\RU��
����� ��� �����

� %HOW�)HHGHU�� ����� ��� ����

:DNWX�.HUMD�(IHNWLI�GDQ�(ILVLHQVL�:DNWX�.HUMD

8QWXN� PHQJHWDKXL� ZDNWX� NHUMD� HIHNWLI�� WHUOHELK�
GDKXOX� SHUOX� GLODNXNDQQ\D� SHQJDPDWDQ� ±
SHQJDPDWDQ�WHUKDGDS�KDPEDWDQ�\DQJ�WHUMDGL�VHODPD�
NHJLDWDQ� SHQJDQJNXWDQ� PDWHULDO� ELMLK� �� RUH� �� ROHK�
EHOW� FRQYH\RU�� 6HPXD� KDPEDWDQ� \DQJ� WHUMDGL�
VHODPD� SURVHV� SHQJDQJNXWDQ� GLVHEDENDQ� ROHK� ��



IDNWRU��\DLWX� IDNWRU�KDPEDWDQ�\DQJ�GDSDW� GLKLQGDUL�
GDQ�IDNWRU�KDPEDWDQ�\DQJ�WLGDN�GDSDW GLKLQGDUL�

7DEHO�����
-HQLV�KDPEDWDQ�\DQJ�GDSDW�GLKLQGDUL

8QWXN� KDPEDWDQ� \DQJ� WLGDN� GDSDW� GLKLQGDUL�
PHUXSDNDQ� KDPEDWDQ� GLVHEDENDQ� ROHK� NHUXVDNDQ�
DODW� SDGD� RUH� SURFHVVLQJ� SODQW� �233��� VHKLQJJD�
PHQJDNLEDWNDQ� EHUKHQWLQ\D� RSHUDVL� SURGXNVL�
NDUHQD�SHUOX�GLODNXNDQQ\D�SHUEDLNDQ��$GDSXQ�MHQLV�
KDPEDWDQ� \DQJ� WLGDN�GDSDW� GLKLQGDWL� \DLWX� VHEDJDL�
EHULNXW��

7DEHO�����
-HQLV�KDPEDWDQ�\DQJ�WLGDN�GDSDW�GLKLQGDUL

5DWD� ± UDWD� ZDNWX� NHUMD� HIHNWLI� SHU� KDUL� DGDODK�
������� PHQLW�KDUL� DWDX� ���� MDP�KDUL� GDUL� ZDNWX�
NHUMD� WHUVHGLD� \DLWX� �� MDP�KDUL�� -DGL� KDVLO�
SHUKLWXQJDQ� QLODL� HILVLHQVL� ZDNWX� NHUMD� UDWD� ± UDWD�
SHU�KDUL�DGDODK�VHEHVDU��������

3(0%$+$6$1

37�� %XPL� 6XNVHVLQGR� PHQHWDSNDQ� VDVDUDQ�
SURGXNVL� WHUKDGDS� DODW� DQJNXW� EHOW� FRQYH\RU� GL�
2UH� 3URFHVVLQJ� 3ODQW� �233�� SDGD� EXODQ� 0HL�
VHEHVDU� �������� WRQ� DWDX� ������ WRQ�KDUL� GHQJDQ�

ZDNWX�NHUMD�WHUVHGLD�VHEHVDU�����MDP��EXODQ�DWDX�
�� MDP�KDUL�� %HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�
WHUKDGDS� NHPDPSXDQ� DODW� DQJNXW� EHOW� FRQYH\RU�
SDGD� 2UH� 3URFHVVLQJ� 3ODQW� � �� 233� �� GDQ�
SHQJDPDWDQ� WHUKDGDS�ZHLJKWHU�SDGD�&9����&9���
GDQ� )'5� �� VDVDUDQ� SURGXNVL� UDWD� ± UDWD� \DQJ�
WHUFDSDL� SDGD� EXODQ�0HL� KDQ\D� VHEHVDU� ��������
WRQ� DWDX� ������ WRQ�KDUL�� 'HQJDQ� ZDNWX� NHUMD�
HIHNWLI�VHEHVDU�������MDP�EXODQ�DWDX���� MDP�KDUL�
0DND� SHQXOLV� SDGD� SHQHOLWLDQ� LQL� PHODNVDQDNDQ�
NDMLDQ� WHNQLV� \DQJ� EHUWXMXDQ� XQWXN� GDSDW�
PHQJHWDKXL� VHMDXK� PDQD� NHPDPSXDQ� DWDX�
NDSDVLWDV� DODW� EHOW� FRQYH\RU� SDGD�2UH� 3URFHVVLQJ�
3ODQW� �� 233� �� XQWXN� GLWLQJNDWNDQ� DJDU� GDSDW�
PHQFDSDL� VDVDUDQ� SURGXNVL� \DQJ� WHODK� GLWHWDSNDQ�
ROHK 37��%XP�6XNVHVLQGR�

$QDOLVD�7HUKDGDS�3URGXNVL�%HOW�&RQYH\RU

%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ�WHUKDGDS�ZHLJKWHU�
SDGD�EHOW� FRQYH\RU���\DQJ�PHQJDQJNXW�PDWHULDO�
ELMLK� �� RUH� �� KDVLO� GDUL� SURVHV� FUXVKLQJ�� EHOW�
FRQYH\RU� �� �� &9� �� �� \DQJ�PHQJDQJNXW� PDWHULDO�
ELMLK� �� RUH� �� GDUL� DJORPHUDWRU� IHHG� ELQ�PHQXMX�
DJORPHUDWRU�� EHOW� IHHGHU� �� �� )'5� �� �� \DQJ�
PHQJDQJNXW� PDWHULDO� ELMLK� �� RUH� �� KDVLO� GDUL�
SURVHV�DJORPHUDVL�XQWXN�GLPXDW�NH�GXPS�WUXFN���
ORDGRXW� ��� 6DVDUDQ� SURGXNVL� UDWD� ± UDWD� \DQJ�
WHUFDSDL� SDGD� EXODQ� 0HL� KDQ\D� VHEHVDU� ������
WRQ�KDUL� DWDX� ���� WRQ�MDP� GHQJDQ� SHUVHQWDVH�
NHWHUFDSDLDQ� KDQ\D� ������ ��� 'DUL� KDVLO�
SHUKLWXQJDQ� WHUKDGDS� NDSDVLWDV� WHRULWLV� EHOW�
FRQYH\RU� ��� EHOW� FRQYH\RU� ��� GDQ� EHOW� IHHGHU� ��
PDND� GDSDW� GLODNXNDQ� SHQDPEDKDQ� ODMX� XPSDQ�
JXQD� XQWXN� WHUFDSDLQ\D� VDVDUDQ� SURGXNVL� GDQ�
GDSDW� PHQJRSWLPDONDQ� SHQJJXQDDQ� EHOW�
FRQYH\RU�� $GDSXQ� EHVDUQ\D� SHQDPEDKDQ� ODMX�
XPSDQ� \DLWX� ������ WRQ�MDP�� 'HQJDQ� DGDQ\D�
SHQDPEDKDQ� ODMX� XPSDQ� PDND� HIHNWLYLWDV�
SHQJJXQDDQ� EHOW� FRQYH\RU� �� GDSDW� PHQLQJNDW�
PHQMDGL� ����� �� GDUL� ������ ��� EHOW� FRQYH\RU� ��
PHQLQJNDW�PHQMDGL��������GDUL���������GDQ�EHOW�
IHHGHU���PHQLQJNDW�PHQMDGL���������GDUL���������
6HKLQJJD�VDVDUDQ�SURGXNVL�VHEHVDU�������WRQ��KDUL�
GDSDW�WHUFDSDL�GHQJDQ�EDLN�

$QDOLVD�7HUKDGDS�(ILVLHQVL�:DNWX�.HUMD

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� GLODSDQJDQ�
WHUKDGDS� ZDNWX� NHUMD� HIHNWLI�� PDND� GLSHUROHK�
EDKZD� HILVLHQVL� ZDNWX� NHUMD� UDWD� ± UDWD� SHU� KDUL�
KDQ\D� VHEHVDU� ���� MDP� DWDX� ������ �� GDUL� ZDNWX�
NHUMD�WHUVHGLD�\DLWX���MDP�KDUL��+DO�LQL�GLVHEDENDQ�
ROHK� DGDQ\D� KDPEDWDQ� ± KDPEDWDQ \DQJ�
PHQJXUDQJL ZDNWX� � NHUMD� WHUVHGLD� VHEHVDU� �����
MDP�KDUL� � DWDX� ������ � �� �� 0DND� SHUOX�
GLODNXNDQQ\D� SHUEDLNDQ� WHUKDGDS� ZDNWX� NHUMD�
HIHNWLI�XQWXN�GDSDW�WHUFDSDLQ\D�VDVDUDQ�SURGXNVL�



3HQLODLDQ� .HWHUVHGLDDQ� $ODW� $QJNXW� %HOW�
&RQYH\RU

%HUGDVDUNDQ�SHUKLWXQJDQ�NHWHUVHGLDDQ�DODW�WHUKDGDS�
VHWLDS�UDQJNDLDQ�EHOW�FRQYH\RU�SDGD
2UH�3URFHVVLQJ�3ODQW� �233��PDND�GLSHUROHK�KDVLO�
VHEDJDL�EHULNXW��

7DEHO�����
3HQLODLQ�.HWHUVHGLDQ�$ODW�$QJNXW�%HOW�&RQYH\RU

8SD\D�3HQLQJNDWDQ�3URGXNVL

8SD\D� ± XSD\D� \DQJ� GLODNXNDQ� XQWXN�
PHQLQJNDWNDQ� KDVLO� SURGXNVL� DGDODK� VHEDJDL�
EHULNXW�

�� 0HQLQJNDWNDQ�/DMX�3HQJXPSDQDQ
'DUL� KDVLO� SHQJDPDWDQ� WHUKDGDS� NDSDVLWDV� WHRULWLV�
SDGD� EHOW� FRQYH\RU� ��� EHOW� FRQYH\RU �� GDQ� EHOW�
IHHGHU� ���0DND� GDSDW� GLODNXNDQ� SHQDPEDKDQ� ODMX�
XPSDQ�JXQD�XQWXN�PHQFDSDL�VDVDUDQ�SURGXNVL�VHUWD�
GDSDW�PHQJRSWLPDONDQ SHQJJXQDDQ� EHOW� FRQYH\RU��
0DND� EHVDUQ\D� SHQLQJNDWDQ� ODMX� XPSDQ� XQWXN�
GDSDW� PHQFDSDL� VDVDUDQ� SURGXNVL� DGDODK� ������
WRQ�MDP�VHKLQJJD�GLSHUROHK�WRWDO�SURGXNVL���������
WRQ�KDUL�

0DND� GHQJDQ� DGDQ\D� SHQDPEDKDQ� ODMX� XPSDQ�
PDWHULDO�ELMLK� ��RUH���PDND�HIHNWLYLWDV�SHQJJXQDDQ�
EHOW� FRQYH\RU���GDSDW�PHQLQJNDW� VHEHVDU���������
PHQMDGL� ��������EHOW� FRQYH\RU���GDSDW�PHQLQJNDW�
VHEHVDU���������PHQMDGL���������GDQ�EHOW�IHHGHU���
GDSDW� PHQLQJNDW� VHEHVDU� ������ �� PHQMDGL� ������
��

�� 0HQJXUDQJL�:DNWX 7XQGD
(ILVLHQVL� ZDNWX� NHUMD� UDWD� ± UDWD� SHU� KDUL� DGDODK�
VHEHVDU�����MDP�KDUL�DWDX���������GDUL�ZDNWX�NHUMD�
WHUVHGLD� \DLWX� �� MDP�KDUL� GDQ� DGDQ\D� ZDNWX� \DQJ�
WHUEXDQJ� DWDX� KLODQJ� VHEHVDU� ���� MDP�KDUL� DWDX�
������ �� \DQJ� GLVHEDENDQ� ROHK� DGDQ\D� KDPEDWDQ�
\DQJ� GDSDW� GL� KLQGDUL� �RSHUDWLRQ�� GDQ� KDPEDWDQ�
\DQJ�WLGDN�GDSDW�GLKLQGDUL��EUHDN�GRZQ���6HKLQJJD�
SHUOX�GLODNXNDQQ\D�SHEDLNDQ� WHUKDGDS�KDPEDWDQ�±
KDPEDWDQ� WHUVHEXW� JXQD�PHQGDSDWNDQ�ZDNWX� NHUMD�
HIHNWLI�\DQJ�PDNVLPDO�

3HUEDLNDQ� ZDNWX� WHUKDGDS� KDPEDWDQ� \DQJ� GDSDW�

GLKLQGDUL� �RSHUDWLRQ�� VHEHVDU� ������ PHQLW�KDUL��
6HGDQJNDQ� SHUEDLNDQ� ZDNWX� WHUKDGDS� KDPEDWDQ�
\DQJ� WLGDN� GDSDW� GLKLQGDUL� �EUHDN� GRZQ�� VHEHVDU�
������PHQLW�KDUL�

%HUGDVDUNDQ�SHUEDLNDQ�ZDNWX�WHUKDGDS�KDPEDWDQ�
± KDPEDWDQ�WHUVHEXW�PDND�ZDNWX�NHUMD�HIHNWLI�DODW�
DQJNXW�EHOW�FRQYH\RU�SDGD�2UH�3URFHVVLQJ�3ODQW�
�233�� GDSDW� PHQLQJNDW� GDUL� ������� PHQLW�KDUL�
DWDX�����MDP�KDUL�PHQMDGL��������PHQLW�KDUL�DWDX�
����� MDP�KDUL�� 'HQJDQ� DGDQ\D� SHUEDLNDQ�
WHUKDGDSD� ZDNWX� NHUMD� HIHNWLI� PDND� DNDQ�
PHQLQJNDWNDQ� KDVLO� SURGXNVL� DODW� DQJNXW� EHOW�
FRQYH\RU�VHEHVDU�������WRQ�KDUL

.(6,038/$1

%HUGDVDUNDQ� SDGD� KDVLO� SHPEDKDVDQ�
VHEHOXPQ\D�� PDND� GDSDW� GLVLPSXONDQ� KDO� ±KDO�
VHEDJDL�EHULNXW��
�� $QDOLVD� WHUKDGDS�SURGXNVL�EHOW�FRQYH\RU�SDGD�

EXODQ�0HL �
6DVDUDQ� SURGXNVL� UDWD� ± UDWD� EHOW� FRQYH\RU�
SDGD� EXODQ� 0HL� KDQ\D� VHEHVDU� �������� WRQ�
DWDX� ������ WRQ�KDUL� GHQJDQ� SHUVHQWDVH�
NHWHUFDSDLDQ�KDQ\D���������
%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� WHUKDGDS�
NDSDVLWDV� WHRULWLV� GDQ� DNWXDO� SDGD� EHOW�
FRQYH\RU����EHOW�FRQYH\RU���GDQ�EHOW�IHHGHU����
'HQJDQ� HIHNWLYLWDV� SHQJJXQDDQ� GDUL� &9� ��  �
���������&9��� ���������GDQ�)'5��� ������
��� 0DND� GDSDW� GLODNXNDQ� SHQDPEDKDQ� ODMX�
XPSDQ� XQWXN� GDSDW� WHUFDSDLQ\D� VDVDUDQ
SURGXNVL�

�� $QDOLVD� WHUKDGDS� ZDNWX� NHUMD� HIHNWLI� GDQ�
HILVLHQVL�ZDNWX�NHUMD�VHEDJDL�EHULNXW �
:DNWX� NHUMD� HIHNWLI� SHU� KDUL� DGDODK� �������
PHQLW�KDUL� DWDX� ���� MDP�KDUL GDUL� ZDNWX� NHUMD�
WHUVHGLD� \DLWX� �� MDP�KDUL�� 'HQJDQ� HILVLHQVL�
ZDNWX�NHUMD�DGDODK�VHEHVDU���������

�� $QDOLVD�WHUKDGDS�KDPEDWDQ�DODW�DQJNXW�EHOW�
FRQYH\RU�GDODP�PHQFDSDL�VDVDUDQ�SURGXNVL�
VHEDJL�EHULNXW �
$GDQ\D�ZDNWX�NHUMD�\DQJ�WHUEXDQJ�VHEHVDU�����
MDP�KDUL� DWDX� ������ �� GDUL� ZDNWX� NHUMD�
WHUVHGLD�\DLWX��� MDP�NHUMD��+DO� LQL�GLVHEDENDQ�
ROHK�DGDQ\D�KDPEDWDQ�RSHUDWLRQ�VHEHVDU �����
PHQLW�KDUL�GDQ�KDPEDWDQ�PDLQWHQDQFH�VHEHVDU�
�������PHQLW�KDUL�

�� 3HQLQJNDWDQ� SURGXNVL� GDSDW� GLODNXNDQ� XQWXN�
WHUFDSDLQ\D�VDVDUDQ�SURGXNVL�GHQJDQ�DOWHUQDWLI�
VHEDJDL�EHULNXW �
D� $OWHUQDWLI� SHUWDPD�� PHQLQJNDWNDQ� ODMX�

SHQJXPSDQ� VHEHVDU� ������ WRQ�MDP�
VHKLQJJD� GDSDW� WHUFDSDLQ\D� VDVDUDQ�
SURGXNVL�VHEHVDU����������WRQ�KDUL�

$OWHUQDWLI� NHGXD�� PHQJXUDQJL� ZDNWX� WXQGD� GDQ�
PHQDPEDK� ZDNWX� NHUMD� VHEHVDU� ������� PHQLW�KDUL�
VHKLQJJD� PHQLQJNDWNDQ� KDVLO� SURGXNVL� VHEHVDU�
����� WRQ�KDUL�
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$WPDQWR��.XNXK�7UL��������(YDOXDVL�.LQHUMD�%HOW�
&RQYH\RU� %DUJH� /RDGLQJ� )DFLOLW\� 8QWXN�
3HQLQJNDWDQ�.DSDVLWDV�7UDQVIHU�%DWXEDUD�
'DUL� 6WRFNSLOH� 0HQXMX� %DUJH� /RDGLQJ�
3RLQW�'L�37��.DOWLP�3ULPD�&RDO��6NULSVL��
8QLYHUVLWDV�6ULZLMD\D�� 3DOHPEDQJ�

%ULGJHVWRQH�� ������ %ULJGHVWRQH� &RQYH\RU�
+DQGERRN� �� -DSDQ�� &(0$�� ������ %HOW�
&RQYH\RU�IRU�%XON�0DWHULDOV���86$�

'DQL�� $KPDG�� ������ (YDOXDVL� 3URGXNWLYLWDV� %HOW�
&RQYH\RU�'DODP�8SD\D�3HQLQJNDWDQ�7DUJHW�
3URGXNVL� 3HQJDSDODQ� %DWXEDUD� 'L�
3HODEXKDQ�.KXVXV� 37��0LWUDWDPD�3HUNDVD��
6NULSVL�� 8QLYHUVLWDV� /DPEXQJ� 0DQJNXUDW� ��
%DQMDUEDUX�

,QGRQHVLDQWR�� <DQWR�� ������ 3HPLQGDKDQ� 7DQDK�
0HNDQLV�� -XUXVDQ� 7HNQLN� 3HUWDPEDQJDQ��
831�9HWHUDQ���<RJ\DNDUWD�

=DLQL�$ULHI��0XKDPPDG��������.DMLDQ�7HNQLV�%HOW�
&RQYH\RU� 'DQ� %XOOGR]HU� 'DODP� 8SD\D�
0HPHQXKL� 7DUJHU� 3URGXNVL� %DUJLQJ� 3DGD�
37�� $UXWPLQ� ,QGRQHVLD� 6LWH� $VDP� ± $VDP��
6NULSVL�� 8QLYHUVLWDV /DPEXQJ� 0DQJNXUDW� ��
%DQMDUEDUX


