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3URSHU�TXDQWLW\�RI �HTXLSPHQWV�LQ�WLPEHU�KDUYHVWLQJ�VKRXOG�EH�ZHOO�SODQQHG�DQG�PDQDJHG�WR�REWDLQ�HIILFLHQW�WLPH�DQG�
FRVW�RI �SURGXFWLRQ��7KLV�SDSHU�VWXG\�WKH�SURSHU�TXDQWLW\�RI�WLPEHU�KDUYHVWLQJ�HTXLSPHQW�LQ�DFFRUG�ZLWK�SURGXFWLRQ�WDUJHW��
7KH�VWXG\�ZDV�FRQGXFWHG�LQ������DW�37�6XU\D�+XWDQL�-D\D��(DVW�.DOLPDQWDQ��'DWD�FROOHFWHG�IURP�WKH�ILHOG�FRQVLVWHG�RI�
HTXLSPHQW�SURGXFWLYLWLHV��RZQHUV�DQG�RSHUDWLQJ�FRVWV��QXPEHU�RI �HTXLSPHQWV��DQG�SURGXFWLRQ�SODQ��7KH�FROOHFWHG�GDWD�ZHUH�
WKHQ�DYHUDJHG��DQG�WKH�HIIHFWV�RI �HTXLSPHQWV�RQ�SURGXFWLYLW\�DQG�SURGXFWLRQ�FRVW�ZHUH�DQDO\]HG�XVLQJ�PXOWLSOH�OLQHDU�
UHJUHVVLRQ��5HVXOWV�UHYHDO�WKDW�WKHUH�DUH�H[FHVVLYH�DQG�VKRUWDJH�XVHV�RI �HTXLSPHQWV�LQ�IHOOLQJ�WR�KDXOLQJ�DFWLYLWLHV��DFFRUGLQJ�WR�
WKH�SURGXFWLRQ�SODQ��7KH�PRVW�HIILFLHQW�ZRRG�KDUYHVWLQJ�HTXLSPHQWV�FRPSRVLWLRQ�IRU�WKH�FRUUHODWHG�SURGXFWLRQ�FRQVLVW�RI ����
XQLWV�FKDLQVDZV�IRU�IHOOLQJ����XQLWV�H[FDYDWRUV�IRU�VNLGGLQJ�����XQLWV�ORDGHUV����XQLWV��H[FDYDWRU�IRU�XQORDGLQJ�DQG����XQLWV�
WUXFNV�IRU�KDXOLQJ��7KH�QXPEHU�RI �WLPEHU�KDUYHVWLQJ�HTXLSPHQWV�KDV�VLJQLILFDQW�LQIOXHQFHV�RQ�KDUYHVWLQJ�SURGXFWLYLW\��DQG�
SURGXFWLRQ�FRVW�

.H\ZRUGV��7LPEHU�KDUYHVWLQJ��QXPEHU�RI �HTXLSPHQW��SURGXFWLRQ�SODQ��IRUHVW�SODQWDWLRQ
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3HQJJXQDDQ�MXPODK�DODW�\DQJ�WHSDW�GDODP�SHPDQHQDQ�ND\X�SHUOX�GLODNXNDQ�DJDU�ZDNWX�GDQ�ELD\D�
SURGXNVL�SHPDQHQDQ�ND\X�PHQMDGL�HILVLHQ��7XOLVDQ�LQL�PHPSHODMDUL�MXPODK�SHUDODWDQ�SHPDQHQDQ�ND\X�
\DQJ� WHSDW� EHUGDVDUNDQ� UHQFDQD� SURGXNVL�� 3HQHOLWLDQ� GLODNVDQDNDQ� GL� DUHDO� NHUMD� KXWDQ� WDQDPDQ�
37�� 6XU\D� +XWDQL� -D\D�� 3URYLQVL� .DOLPDQWDQ� 7LPXU� SDGD� WDKXQ� ������ 'DWD� \DQJ� GLNXPSXONDQ�
EHUXSD�SURGXNWLYLWDV�DODW��ELD\D�SHPLOLNDQ��GDQ�RSHUDVL�DODW��MXPODK�DODW��GDQ�UHQFDQD�SURGXNVL��'DWD�
GLWDEXODVLNDQ�GDQ�GLKLWXQJ�UDWD�UDWDQ\D��'DWD�SHQJDUXK� MXPODK�DODW�GHQJDQ�SURGXNWLYLWDV�GDQ�ELD\D�
SURGXNVL�GLDQDOLVLV�PHQJJXQDNDQ�UHJUHVL�OLQLHU�EHUJDQGD��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�MXPODK�
DODW� SHPDQHQDQ� ND\X� GDUL� WDKDSDQ� NHJLDWDQ� SHQHEDQJDQ� VDPSDL� SHQJDQJNXWDQ� WHUGDSDW� NHOHELKDQ�
DWDX� NHNXUDQJDQ� DODW� \DQJ� GLJXQDNDQ�� $ODW� SHPDQHQDQ� ND\X� \DQJ� HILVLHQ� EHUGDVDUNDQ� UHQFDQD�
SURGXNVL�WHUGLUL�DWDV����XQLW�FKDLQVDZ�XQWXN�SHQHEDQJDQ����XQLW�DODW�HNVNDYDWRU�XQWXN�SHQ\DUDGDQ�����XQLW�
ORDGHU�XQWXN�ERQJNDU����XQLW�HNVNDYDWRU�XQWXN�ERQJNDU��GDQ����XQLW�WUXN�XQWXN�PHQJDQJNXW��-XPODK�
DODW�SHPDQHQDQ�ND\X�EHUSHQJDUXK�VDQJDW�Q\DWD� WHUKDGDS�SURGXNWLYLWDV�SHPDQHQDQ�ND\X�GDQ�ELD\D�
SURGXNVL�

.DWD�NXQFL��3HPDQHQDQ�ND\X��MXPODK�DODW��UHQFDQD�SURGXNVL��KXWDQ�WDQDPDQ
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� 3HPDQHQDQ � N D\X � EH U W X M X DQ � XQ WXN �
PHQJHOXDUNDQ�ND\X�GDUL�GDODP�KXWDQ�DJDU�GDSDW�
GLPDQIDDWNDQ�PDV\DUDNDW��'DODP�VHWLDS�NHJLDWDQ�
SHPDQHQDQ� ND\X� GLSHUOXNDQ� SHUDODWDQ� EDLN�
PDQXDO��VHPL�PHNDQLV�PDXSXQ�PHNDQLV��3HUDODWDQ�
SHPDQHQDQ� ND\X� \DQJ� GLKDUDSNDQ� DGDODK�
SHUDODWDQ� \DQJ� HIHNWLI � GDQ�EHUGDPSDN�PLQLPDO��
\DQJ�SDGD�JLOLUDQQ\D�GDSDW�PHQLQJNDWNDQ�SDVRNDQ�
ND\X� EXQGDU� GDQ� EDKDQ� EDNX� VHUSLK�� 3DVRNDQ�
EDKDQ� EDNX� ND\X� WHUVHEXW� SHUOX� GLGXNXQJ� ROHK�
WHNQLN�SHPDQHQDQ�\DQJ� �HILVLHQ�GDQ�EHUGDPSDN�
PLQLPDO��'XOVDODP�	�7LQDPEXQDQ��������
� 0HQXUXW�+LHVO�GDQ�%HQMDPLQ���������SHUDODWDQ�
SHPDQHQDQ� ND\X� PHPLOLNL� KDUJD� GDQ� ELD\D�
RSHUDVLRQDO� \DQJ�PDKDO��'HQJDQ�ELD\D� LQYHVWDVL�
WLQJJL� WHUVHEXW�VDQJDW�SHQWLQJ�XQWXN�PHODNXNDQ�
SHQJHORODDQ� SHPDQHQDQ� ND\X� \DQJ� HILVLHQ�
VHKLQJJD� SURILWDELOLWDV� PHQMDGL� SDVWL�� GDQ� KDO�
WHUVHEXW� GDSDW� GLFDSDL�PHODOXL� LQIRUPDVL� WHUNLQL�
GDUL� GDWD� SURGXNWLYLWDV� GDQ� ELD\D� SHPDQHQDQ�
ND\X��,QIRUPDVL�VHPXD�SHQJJXQDDQ�PHVLQ�GDODP�
SHPDQHQDQ� ND\X� GDODP� SHUHQFDQDDQQ\D� KDUXV�
DNXUDW�VHKLQJJD�GDSDW�PHQGXNXQJ�SHQJDPELODQ�
NHSXWXVDQ�RSHUDVLRQDO��5DQNLQ��������PHQ\HEXW�
NDQ�EDKZD�KDUJD���XQLW�JUDSSOH�VNLGGHU��IHOOHU�EXQFKHU��
GDQJOH�RU�IL[HG�KHDG�SURFHVVRU��IRUZDUGHU��GHOLPEHU�VODVKHU�
DQG� FKLSSHUV� VDDW� LQL� EHUNLVDU� DQWDUD� ���������
��������DWDX�VHWDUD�GHQJDQ�5S�����������������²�
5S�����������������
� �3HQJJXQDDQ� DODW� SHPDQHQDQ� ND\X� PHP
EXWXKNDQ� ELD\D� SURGXNVL� \DQJ� WLGDN� VHGLNLW��
0HQXUXW� 3HFHQND� � +RIIPDQQ ������� ELD\D�GDQ �
SURGXNVL� � 6WLKO� ���� GHQJDQ� SURGXNFKDLQVDZ �
WLYLWDV���������WRQ�MDP�DGDODK�VHEHVDU�������������
½�WRQ� DWDX� VHWDUD� GHQJDQ� 5S� �����������
� �5S ��������� �� 6HGDQJNDQ� KDVLO� SHQHOLWLDQ�

3RSRYLFL� ��������PHQ\HEXWNDQ�EDKZD�PHQHEDQJ�
SRKRQ�GHQJDQ�YROXPH��������P PHQJJXQDNDQ�

��

FKDLQVDZ� +XVTYDUQD� +��� PHPEXWXKNDQ� ELD\D�
SURGXNVL� VHEHVDU� ����� 521�P � DWDX� VHWDUD�

�

GHQJDQ�5S������� �P �
�

��
� 3HUKLWXQJDQ� MXPODK� SHUDODWDQ� \DQJ� WHSDW�
GDODP� VDWX� NRQVHVL� VDQJDW� EHUPDQIDDW� JXQD�
PHPSHUROHK� HILVLHQVL�GDODP�KDO�SURGXNVL�� ELD\D�
SURGXNVL� GDQ�PLQLPDVL� NHUXVDNDQ� KXWDQ� 9LVVHU�
������ � PHQHJDVNDQ� EDKZD� SHQH O L W L DQ �
SURGXNWLYLWDV� SHQJJXQDDQ� DODW� SHPDQHQDQ�
NHKXWDQDQ� VDQJDW� SHQWLQJ� XQWXN� PHQHQWXNDQ�
SHQJJXQDDQ� RSWLPXP� DODW� SHPDQHQDQ� ND\X��

3HUKLWXQJDQ�WHUVHEXW�KDUXV�EHUGDVDUNDQ�UHQFDQD�
SURGXNVL� GL� ,83++.�+7�� .HVHVXDLDQ� DQWDUD�
MXPODK� DODW� SHPDQHQDQ� ND\X� WHUKDGDS� UHQFDQD�
SURGXNVL� WHUVHEXW� GLPDNVXGNDQ� DJDU� DVDV�
NHOHVWDULDQ�KXWDQ�WHWDS�WHUMDJD��VHKLQJJD�WHUGDSDW�
SHQJHQGDOLDQ� HNRVLVWHP� KXWDQ�� 7XMXDQ�
PHUHQFDQDNDQ� NHEXWXKDQ� SHUDODWDQ� GDODP�
NHJLDWDQ� SHPDQHQDQ� ND\X� DGDODK� DJDU� WHUFDSDL�
SURGXNWLYLWDV� \DQJ� RSWLPDO�� 7XOLVDQ� LQL�
PHPSHODMDUL� MXPODK� SHUDODWDQ� SHPDQHQDQ�
ND\X� \DQJ� WHSDW� EHUGDVDUNDQ� UHQFDQD� SURGXNVL�
SDGD� 37�� 6XU\D� +XWDQL� -D\D�� .DOLPDQWDQ�
7LPXU�

,,���%$+$1�'$1�0(72'(

$��:DNWX�GDQ�7HPSDW�3HQHOLWLDQ

� 3HQHOLWLDQ� GLODNVDQDNDQ� SDGD� WDKXQ� ����� GL�
DUHDO�NHUMD�,83++.�+7�37��6XU\D�+XWDQL�-D\D�
'LVWULN� 6HEXOX�� .DEXSDWHQ� .XWDL� .HUWDQHJDUD��
3URYLQVL� .DOLPDQWDQ� 7LPXU�� /XDV� DUHDO� NRQVHVL�
SHUXVDKDDQ� LQL� DGDODK� �������� KD��'DODP�5.7�
WDKXQ� ������ SHUXVDKDDQ� PHUHQFDQDNDQ�
SHPDQHQDQ�ND\X�GDUL�DUHDO�VHOXDV�������KD�GHQJDQ�

�
WDUJHW� SURGXNVL� ND\X� ������������� P �WDKXQ�
WHUGLUL� GDUL� MHQLV� ND\X� $FDFLD� PDQJLXP� :LOOG��
1DPXQ�GHPLNLDQ��UDWD�UDWD�UHDOLVDVL�SURGXNVL�ND\X�
SDGD� SHUXVDKDDQ� WHUVHEXW� DGDODK� �������������

�
P �WDKXQ�

%��%DKDQ�GDQ�$ODW�3HQHOLWLDQ�

� %DKDQ�SHQHOLWLDQ� DGDODK�ND\X�$FDFLD�PDQJLXP�
:LOOG��� VHGDQJNDQ� DODW� SHQHOLWLDQ� DGDODK� DODW�
WHEDQJ� � 6WLKO� ����� DODW� VDUDG�(NVNDYDWRU�FKDLQVDZ
+LWDFKL� WLSH� =D[LV� ���� 0)�� /RDGHU�DODW� PXDW�
&DWHUSLOODU� ����� DODW�ERQJNDU�(NVNDYDWRU�+LWDFKL�
WLSH�=D[LV�����0)��DODW�DQJNXW�7UXN�+LQR�)0������
DODW�WXOLV��GDQ�NRPSXWHU�

&��3URVHGXU�3HQHOLWLDQ

� 3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� PHQJXPSXONDQ�
GDWD�SULPHU�GDQ�VHNXQGHU��'DWD�SULPHU�GLSHUROHK�
GHQJDQ� PHODNXNDQ� SHQJDPDWDQ� ODQJVXQJ� GL�
ODSDQJDQ� EHUXSD� GDWD� WHNQLV� VHOXUXK� DODW�
SHPDQHQDQ� ND\X� \DQJ� GLJXQDNDQ�� MXPODK� DODW��
ODPD�NHUMD��GDQ�SUHVWDVL�NHUMD�DODW��'DWD�VHNXQGHU�
PHOLSXWL�GDWD�-DWDK�3URGXNVL�7DKXQDQ��-37���OXDV�
DUHDO�KXWDQ��KD���SRWHQVL�KXWDQ��P �KD��VHUWD�GDWD�

�

SURGXNVL�,83++.�+7�
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GHQJDQ�MXPODK�\DQJ�WHUVHGLD�GL�ODSDQJDQ��7DEHO�����
'DSDW� GLNDWDNDQ� MXPODK� DODW� \DQJ� EHURSHUDVL� GL�
ODSDQJDQ�WLGDN�HILVLHQ�NDUHQD�WHUGDSDW�VHOLVLK�\DQJ�
PHQFRORN�EHUXSD�NHOHELKDQ�GDQ�NHNXUDQJDQ�DODW��
3DGD�NHJLDWDQ�SHQHEDQJDQ��SHQJJXQDDQ�FKDLQVDZ�
\DQJ�GLRSHUDVLNDQ�GL�ODSDQJDQ�VHEDQ\DN����XQLW��
VHGDQJNDQ� NHEXWXKDQ� PHQXUXW� SHUKLWXQJDQ�
HILVLHQVL�MXPODK�DODW�EHUGDVDUNDQ�UHQFDQD�SURGXNVL�
VHEDQ\DN� ��� XQLW�� VHKLQJJD� WHUGDSDW� VHOLVLK�
NHOHELKDQ� MXPODK� DODW� WHEDQJ� VHEDQ\DN� ��� XQLW�
���������
� 3DGD� NHJLDWDQ� SHQ\DUDGDQ� PHQXUXW� UHQFDQD�
SURGXNVL� WHUGDSDW� NHOHELKDQ� DODW� VDUDG� \DQJ�
EHURSHUDVL�GL�ODSDQJDQ�VHEDQ\DN����XQLW�����������
-XPODK� DODW� ERQJNDU� EHUGDVDUNDQ� UHQFDQD�
SURGXNVL� WHUGDSDW� NHOHELKDQ� VHEDQ\DN� ��� XQLW�
���������� VHGDQJNDQ� SDGD� DODW� DQJNXW� WHUGDSDW�
NHNXUDQJDQ� MXPODK� DODW� VHEDQ\DN� ��� XQLW�
���������� 8QWXN� MXPODK� DODW� PXDW� GL� ODSDQJDQ�
VDPD� GHQJDQ� SHUKLWXQJDQ� EHUGDVDUNDQ� UHQFDQD�

SURGXNVL�� -XPODK� FKDLQVDZ� \DQJ� EHUOHELKDQ� GDQ�
MXPODK� WUXN� \DQJ� NXUDQJ�� PHQXQMXNNDQ� DGDQ\D�
NHWLGDNHILVLHQDQ� GDUL� SHQJJXQDDQ� SHUDODWDQ�
SHPDQHQDQ� � -XPODK� D ODW � \DQJ� NXUDQJ�
PHQ\HEDENDQ�WLGDN�WHUFDSDLQ\D�UHQFDQD��SURGXNVL�
\DQJ�GLWHWDSNDQ��6XKDUWDQD��<XQLDZDWL��	�5DKPDW��
������
� +DVLO� SHUKLWXQJDQ� MXPODK� DODW� SDGD� 7DEHO� ��
PHQXQMXNNDQ� EDKZD� KDPSLU� VHPXD� WDKDSDQ�
SHPDQHQDQ� ND\X� NHFXDOL� SHPXDWDQ� GDQ�
SHQJDQJNXWDQ� ND\X� PHQJDODPL� NHOHELKDQ�
SHUDODWDQ�� 7DEHO� �� MXJD� PHQXQMXNNDQ� DGDQ\D�
NHNXUDQJDQ� MXPODK� DODW� \DQJ� EHURSHUDVL� GL�
ODSDQJDQ��3DGD�NHJLDWDQ�SHQJDQJNXWDQ�PHQXUXW�
UHQFDQD� SURGXNVL� WHUGDSDW� NHNXUDQJDQ� DODW�
VHEDQ\DN����XQLW��.HNXUDQJDQ� MXPODK� DODW� DNDQ�
EHUGDPSDN� WHUKDGDS� ODPEDWQ\D� SHQ\HOHVDLDQ�
SHNHUMDDQ� VHKLQJJD� EHUHVLNR� WHUKDGDS� WLQJJLQ\D�
ELD\D� SURGXNVL�� �0HQXUXW� $VLNDLQHQ�� 6WDPSIHU��
7DOERW�� GDQ� %HOER� ������� MDUDN� WHPSXK� ��� NP�

7DEHO����5DWD�UDWD�SURGXNWLYLWDV�NHUMD�DODW�SHPDQHQDQ�ND\X
5BCMF����"WFSBHF�QSPEVDUJWJUZ�PG�UJNCFS�IBSWFTUJOH�UPPMT

1R�� $VSHN� 	"TQFDU 
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��� 3HQ\DUDGDQ� �6NLGGLQJ�� ([FDYDWRU�+LWDFKL�WLSH�

=D[LV�����0)�

��� � ������ ��
�

����� �

��� 0XDW� �/RDGLQJ�� /RDGHU�&DWHUSLOODU����� ��� � ������� ��
�

����� �

��� %RQJNDU�� �8QORDGLQJ�� ([FDYDWRU�+LWDFKL�WLSH�
=D[LV�����0)�
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�+DXOLQJ�
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.HWHUDQJDQ��5HPDUNV���+3� �7HQDJD�NXGD��+RUVH�SRZHUV�

7DEHO����-XPODK�NHEXWXKDQ�DODW�SHPDQHQDQ�ND\X
5BCMF����5IF�SFRVJSFE�OVNCFS�PG�UJNCFS�IBSWFTUJOH�UPPMT��

1R�� $VSHN� �"TQFDU
� -XPODK�DODW��UPPMT�OVNCFS � � 6HOLVLK �GDUL�UHQFDQD�
SURGXNVL�	%JGGFSFODF �GSPN�UIF�

QMBOOFE�QSPEVDUJPO

��

� � 5HQFDQD�SURGXNVL�
	1MBOOFE�QSPEVDUJPO�
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5HDOLWDV ��3FBMJUZ
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��� 3HQHEDQJDQ� �)HOOLQJ�� ��� �� � ���� �
��� 3HQ\DUDGDQ� �6NLGGLQJ�� �� �� � ���� �
��� 0XDW� �/RDGLQJ�� ��� �� � � �
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SHQJJXQDDQ� VDWX� WUXN� VXGDK� FXNXS�� SDGD� MDUDN�
WHPSXK����²�����NP�ELD\D�PHQMDGL�HILVLHQ�GHQJDQ�
PHQJJXQDNDQ� GXD� WUXN� GDQ� SDGD� MDUDN� WHPSXK�
OHELK�GDUL�����NP�PHPEXWXKNDQ�WLJD�WUXN�
� 0HQXUXW� 0RXVDYL� GDQ� 1DJKGL� �������
PHQ\HEXWNDQ� EDKZD� VHFDUD� NHVHOXUXKDQ� IDNWRU�
\DQJ�PHPSHQJDUXKL�SURGXNWLYLWDV�SHQJDQJNXWDQ�
ND\X�PHQJJXQDNDQ�WUXN��\DLWX�ZDNWX�DQJNXW��MDUDN�
DQJNXW�� NHFHSDWDQ� WUXN� GDQ� YROXPH� ND\X� \DQJ�
GLDQJNXW�� 6HODLQ� YROXPH� ND\X� \DQJ� UHQGDK� GDQ�
MDUDN� DQJNXW� \DQJ� MDXK�� IDNWRU� WRSRJUDIL� LNXW�
PHPSHQJDUXKL� UDWD�UDWD� SURGXNWLYLWDV� SHQJ�
DQJNXWDQ� ND\X�� .RQGLVL� DUHDO� \DQJ� ODQGDL� GDQ�
FXUDP� PHQ\XOLWNDQ� WUXN� XQWXN� PHOHZDWL� MDODQ�
PHQDQMDN� GDQ� PHQXUXQ� GHQJDQ� NRQGLVL�
EHUPXDWDQ�ND\X�
� 6XKDUWDQD�GDQ�<XQLDZDWL� �������PHQ\DWDNDQ�
EDKZD�SHQJJXQDDQ�MXPODK�DODW�SHPDQHQDQ�ND\X�
\DQJ�NXUDQJ�PHQJDNLEDWNDQ�ZDNWX�SHQ\HOHVDLDQ�
SHNHUMDDQ�PHQMDGL�ODPD��VHKLQJJD�PHPEXWXKNDQ�
ELD\D�SURGXNVL�\DQJ�WLQJJL�GDQ�WLGDN�WHUFDSDLQ\D�
WDUJHW�VHVXDL�UHQFDQD ��SURGXNVL

%��-XPODK�$ODW�GDQ�/DPD�:DNWX�3HNHUMDDQ

� 7DEHO� ��PHQXQMXNNDQ� EDKZD� ODPDQ\D�ZDNWX�
SHQ\HOHVDLDQ� SHNHUMDDQ� SHPDQHQDQ� ND\X�
EHUGDVDUNDQ� UHQFDQD� SURGXNVL� ND\X� EHUYDULDVL��
3DGD� NHJLDWDQ� SHQHEDQJDQ�� WHUGDSDW� NHOHELKDQ�
MXPODK� FKDLQVDZ� PHQXUXW� UHQFDQD� SURGXNVL��
.HOHELKDQ� MXPODK� �WHUVHEXW�GDSDW�PHPSHUFHSDW�
SHQ\HOHVDLDQ� SHQHEDQJDQ� VHODPD� ���� EXODQ��
7HUGDSDW�VHOLVLK�ODPD�ZDNWX�\DQJ�PHQFRORN�GDODP�
SHQ\HOHVDLDQ� SHQHEDQJDQ� PHQXUXW� MXPODK� DODW�
\DQJ� DGD� GL� ODSDQJDQ� VHEHVDU� ���� EXODQ��:DNWX�

SHQ\HOHVDLDQ�SHQHEDQJDQ�\DQJ�OHELK�FHSDW�GDSDW�
PHQLPEXONDQ� NHUXJLDQ� EDJL� SHUXVDKDDQ� NDUHQD�
WLGDN�GLLPEDQJL�GHQJDQ�MXPODK�DODW�VDUDG��.RQGLVL�
SHQHEDQJDQ�\DQJ�GHPLNLDQ�FHSDW��SHUOX�GLLPEDQJL�
GHQJDQ�SHQ\DUDGDQ�\DQJ�GDSDW�GLVHOHVDLNDQ�SDGD�
ZDNWX� \DQJ� VDPD� VHKLQJJD� ND\X� \DQJ� WHODK�
GLWHEDQJ�WLGDN�PHPLOLNL�UHVLNR�NHUXVDNDQ��-XPODK�
DODW�VDUDG�EHUGDVDUNDQ�UHQFDQD�SURGXNVL�PHPLOLNL�
NHOHELKDQ�VHEDQ\DN����XQLW��+DO�LQL�PHQXQMXNNDQ�
EDKZD�SHQHEDQJDQ�\DQJ�GLODNXNDQ�EHJLWX�FHSDW�
PHQJDNLEDWNDQ�DODW�VDUDG�WLGDN�VHSHQXKQ\D�GDSDW�
PHQ\HOHVDLNDQ� SHQ\DUDGDQ�� VHKLQJJD� VHMXPODK�
ND\X�\DQJ�WHODK�GLWHEDQJ�KDUXV�PHQXQJJX�XQWXN�
GLVDUDG�
� .HJLDWDQ� SHQJDQJNXWDQ� GHQJDQ� MXPODK� DODW�
DQJNXW�GL�ODSDQJDQ�VHEDQ\DN�WLJD�XQLW�GDQ�PHP�
SXQ\DL� MXPODK� DODW� \DQJ� NXUDQJ� EHUGDVDUNDQ�
UHQFDQD�SURGXNVL� VHEDQ\DN����XQLW��PHQ\HOHVDL�
NDQ�SHNHUMDDQ�SHQJDQJNXWDQ�GHQJDQ�ODPD�ZDNWX� �
���� EXODQ�� -XPODK� DODW� DQJNXW� \DQJ� NXUDQJ�
PHPEDZD� NRQVHNXHQVL� WHUKDGDS� ODPEDWQ\D�
SHNHUMDDQ�� .HJLDWDQ� SHQJDQJNXWDQ� ND\X�
VHKDUXVQ\D� MDQJDQ� WHUODOX� ODPD� NDUHQD� GDSDW�
PHQJKDPEDW� SHQ\DOXUDQ� ND\X� NHSDGD� LQGXVWUL�
SHQJRODKDQ�DWDX�ODQJVXQJ�NH�PDV\DUDNDW�

&��-XPODK�$ODW�GDQ�%LD\D�3URGXNVL

� .RPSRQHQ�ELD\D�SHQJJXQDDQ�DODW�SDGD�VHWLDS�
NHJLDWDQ�SHPDQHQDQ�ND\X�GLVDMLNDQ�SDGD�7DEHO����
1LODL�SDGD�WDEHO�WHUVHEXW�GLJXQDNDQ�VHEDJDL�GDVDU�
XQWXN�PHQJKLWXQJ�ELD\D�SURGXNVL�VHWLDS�WDKDSDQ�
SHPDQHQDQ� ND\X� EHUGDVDUNDQ� KDVLO� SHUKLWXQJDQ�
MXPODK�DODW�� -XPODK�ELD\D�SURGXNVL�SDGD� MXPODK�
DODW�SHPDQHQDQ�ND\X�GLVDMLNDQ�SDGD�7DEHO���

7DEHO����-XPODK�DODW�SHPDQHQDQ�GDQ�ODPD�ZDNWX�SHNHUMDDQ
5BCMF����/VNCFS�PG�UJNCFS�IBSWFTUJOH�UPPMT�BOE�XPSLJOH�EVSBUJPO�

1R�� $VSHN�� �"TQFDU 
� -XPODK�DODW� �
�5PPMT�OVNCFS� �

� /DPD�NHUMD� ��8PSLJOH �
EVSBUJPO�%XODQ�NPOUI
��

� � 5HQFDQD�SURGXNVL�
	1MBOF�QSPEVDUJPO� �


��

5HDOLWDV �
�3FBMJUZ
 �

5HQFDQD�
SURGXNVL�
	1MBOOFE�
QSPEVDUJPO�

�



��

5HDOLWDV �
	3FBMJUZ
 �

��� 3HQHEDQJDQ� �)HOOLQJ�� ��� �� � ���� � ��� �

��� 3HQ\DUDGDQ� �6NLGGLQJ�� �� �� � ���� � ��� �

��� 0XDW� �/RDGLQJ�� ��� �� � ��� � ��� �

��� %RQJNDU� �8QORDGLQJ�� �� �� � ��� � ��� �

��
�

3HQJDQJNXWDQ
�
�+DXOLQJ�

�
��
�

�
�

���
�

���
�
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� 7DEHO���PHQXQMXNNDQ�EDKZD�VHPDNLQ�EDQ\DN�
DODW� SHPDQHQDQ� ND\X� \DQJ� GLJXQDNDQ� PDND�
VHPDNLQ� WLQJJL� ELD\D� SURGXNVL� \DQJ� KDUXV�
GLNHOXDUNDQ��3HQHEDQJDQ�GHQJDQ�MXPODK�FKDLQVDZ�
GL�ODSDQJDQ�VHEDQ\DN����XQLW�PHPEXWXKNDQ�ELD\D�

�
SURGXNVL� VHEHVDU�5S�����������P ��%HUGDVDUNDQ�
MXPODK� DODW� GL� ODSDQJDQ� WHUVHEXW� WHUGDSDW�
NHOHELKDQ� VHEDQ\DN� ��� XQLW�� $SDELOD� GLKLWXQJ�
VHOLVLK�ELD\D�SURGXNVL�GDUL�NHOHELKDQ�DODW�WHUVHEXW�
PDND� GLSHUROHK� VHOLVLK� ELD\D� SURGXNVL� VHEHVDU�

�
5S� ����������P � \DQJ� VHEHQDUQ\D� WLGDN� KDUXV�
GLNHOXDUNDQ�ROHK�SHUXVDKDDQ�
� 6HPDNLQ� FHSDW� NHJLDWDQ� SHQHEDQJDQ�
EHUODQJVXQJ�DNDQ�PHQ\HEDENDQ�DODW�WHEDQJ�WLGDN�
EHURSHUDVL� GDODP� EHEHUDSD� EXODQ� NH� GHSDQ�
VHKLQJJD� PHQJDNLEDWNDQ� NHUXJLDQ� ELD\D� XQWXN�
PHQXWXSL�VHPXD�ELD\D�WHWDS��+DO� LQL� MXJD�WHUMDGL�
SDGD� NHJLDWDQ� SHPDQHQDQ� ND\X� \DQJ� PHPLOLNL�
NHOHELKDQ�MXPODK�DODW��6HGDQJNDQ�SDGD�MXPODK�DODW�
\DQJ�NXUDQJ�VHSHUWL�SDGD�NHJLDWDQ�SHQJDQJNXWDQ�

7 SDGD�DEHO����.RPSRQHQ�ELD\D�PHVLQ� SHQJJXQDDQ�VDWX�XQLW�DODW�SHPDQHQDQ�ND\X
5BCMF����$PTU�DPNQPOFOU�GPS�VTJOH�B�VOJU�UJNCFS�IBSWFTUJOH�NBDIJOF

.RPSRQHQ�ELD\D� �$PTU�
DPNQPOFOU
 �

$VSHN �	"TQFDUT
 �

3HQHEDQJDQ

�	'FMMJOH 
 �
3HQ\DUDGDQ �
	4LJEEJOH
 �

0XDW�
	-PBEJOH
 �

%RQJNDU �
�6OMPBEJOH


�

3HQJDQJNXWDQ

�	)BVMJOH


%LD\D�SHQ\XVXWDQ� �'HSUHFLDWLRQ�FRVW�� ������ ������� ������� ������ ������
%LD\D�$VXUDQVL� �,QVXUDQFH�FRVW�� ���� ������ ������� ������ �����
%LD\D�EXQJD� �,QWHUHVW�FRVW�� ���� ������� ������� ������ ������
%LD\D�SDMDN� �7D[HV�FRVW�� ��� ������ ������� ������ �����
%LD\D�EDKDQ�EDNDU� �)XHO�FRVW�� ����� � ������ � ������� ������ �������
%LD\D�ROL�	�SHOXPDV� �2LO�DQG�JUHDVH�FRVW�� ������ �������� ������ ������� ������
%LD\D�SHUEDLNDQ�	�SHPHOLKDUDDQ �
�6HUYLFLQJ�	�UHSDLULQJ�FRVW��

������ ������� ������ ������ ������

%LD\D�XSDK� �:DJHV�FRVW�� ������ � ������ � ������� ������ � ������
7RWDO�ELD\D�PHVLQ �7RWDO�PDFKLQH�FRVW� �������� ��������� ������� ��������� �������

.HWHUDQJDQ�� �� �5S�MDP ��-HQLV�DODW�PXDW�ERQJNDU�VDPD��5HPDUNV�� ��5S�KRXU� 6LPLODU�ORDGLQJ�DQG�XQORDGLQJ�WRROV�

7DEHO����%LD\D�SURGXNVL�SHPDQHQDQ�ND\X�PHQXUXW�MXPODK�DODW
5BCMF����)BSWFTUJOH�QSPEVDUJPO�DPTU�CBTFE�PO�UPPMT�VOJUT

$VSHN�
	"TQFDU
�

-XPODK�DODW�
�5IF�OVNCFS�PG�UPPMT ��XQLW�
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3HQ\DUDGDQ�
�6NLGGLQJ��

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

0XDW�
�/RDGLQJ��

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

%RQJNDU�
�8QORDGLQJ��
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���

ND\X�WHUGDSDW�ELD\D�SURGXNVL�\DQJ�UHQGDK��WHWDSL�
EXNDQ�EHUDUWL� MXPODK�DODW�\DQJ�DGD�VXGDK�WHSDW��
-XPODK�\DQJ�NXUDQJ�PHQ\HEDENDQ�SURGXNVL��WLGDN�
GDSDW� WHUFDSDL� WHSDW� ZDNWX�� DNLEDWQ\D� ELD\D�
SURGXNVL�MXJD�DNDQ�VHPDNLQ�PHQLQJNDW�
� 8QWXN� PHQJHWDKXL� SHQJDUXK� MXPODK� DODW�
WHUKDGDS� SURGXNWLYLWDV� GDQ� ELD\D� SURGXNVL�
GLODNXNDQ�SHQJXMLDQ�VWDWLVWLN�\DQJ�GLVDMLNDQ�SDGD�
7DEHO���GDQ����7DEHO���PHQXQMXNNDQ�EDKZD�QLODL�5�

� � ������ GDQ� NRHILVLHQ� GHWHUPLQDVL� �5 �� VHEHVDU�
������DUWLQ\D����� MXPODK�DODW�SHPDQHQDQ�ND\X�
PHPSHQJDUXKL� SURGXNWLYLWDV� GDQ� ELD\D�
SHPDQHQDQ� ND\X�� VHGDQJNDQ� VLVDQ\D� �����
GLMHODVNDQ� ROHK� VHEDE� \DQJ� ODLQ�� 7DEHO� ��
PHQXQMXNNDQ�XML�NHWHUDQGDODQ�PRGHO�GHQJDQ�XML�
)�� +DVLO� XML� )� GDSDW� GLOLKDW� GDUL� QLODL� SHOXDQJ�

D�SUREDELOLWDV������� ��������PDND�GDSDW�GLVLPSXO�
NDQ�SHUVDPDDQ�<� ����������������; ��������; �� ��

GDSDW� GLWHULPD� XQWXN� PHQMHODVNDQ� SHQJDUXK�
MXPODK� DODW� SHPDQHQDQ� ND\X� WHUKDGDS� SURGXN�
WLYLWDV�GDQ�ELD\D�SURGXNVL�
� 7DEHO� �� PHQXQMXNNDQ� KDVLO� XML� NRHILVLHQ�
UHJUHVL�PHQJJXQDNDQ�XML�W��GLPDQD�QLODL�SHOXDQJ�
W�KLWXQJ���������������WLQJNDW�NHVDODKDQ��DUWLQ\D�

MXPODK�DODW�SHPDQHQDQ�ND\X�EHUSHQJDUXK�Q\DWD�
WHUKDGDS� SURGXNWLYLWDV� GDQ� ELD\D� SURGXNVL�
SHPDQHQDQ� ND\X� SDGD� WLQJNDW� NHVDODKDQ� ���� �
,QWHUSUHWDVL� PRGHO� SDGD� 7DEHO� �� PHQXQMXNNDQ�
EDKZD� NRHILVLHQ� UHJUHVL� XQWXN� YDULDEHO�
SURGXNWLYLWDV� VHEHVDU� ������ EHUWDQGD� SRVLWLI��
3URGXNWLYLWDV� SHPDQHQDQ� ND\X� DNDQ� PHQLQJNDW�
PDND� MXPODK� DODW� SHPDQHQDQ� ND\X� DNDQ�
EHU WDPEDK� � 3HQLQJNDWDQ� SURGXNW LY L WDV �

�
SHPDQHQDQ� ND\X� VHEHVDU� �� P �MDP� DNDQ�
PHQDPEDK�MXPODK�DODW�SHPDQHQDQ�ND\X�VHEDQ\DN�
������ XQLW � GDQ� VHEDO LNQ\D� SHQXUXQDQ�

�
SURGXNWLYLWDV�SHPDQHQDQ�ND\X�VHEHVDU���P �MDP�
DNDQ� PHQJXUDQJL� MXPODK� DODW� SHPDQHQDQ� ND\X�
VHEDQ\DN�������XQLW�
� 'HQJDQ� GHPLNLDQ� NRHILVLHQ� UHJUHVL� YDULDEHO�
ELD\D� SURGXNVL� EHUWDQGD� SRVLWLI � VHEHVDU� �������
%LD\D�SURGXNVL�SHPDQHQDQ�ND\X�DNDQ�PHQLQJNDW�
DSDELOD� MXPODK� DODW� EHUWDPEDK�� .HQDLNDQ� ELD\D�
SURGXNVL� WHUVHEXW� VHEHVDU� 5S� �� P � DNDQ�

�

PHQDPEDK� MXPODK�DODW� VHEDQ\DN�������XQLW�GDQ�
VHEDOLNQ\D�SHQXUXQDQ�ELD\D�SURGXNVL�SHPDQHQDQ�
ND\X� VHEHVDU�5S���P �DNDQ�PHQJXUDQJL� MXPODK�

�

DODW�SHPDQHQDQ�ND\X�VHEDQ\DN�������XQLW���

7DEHO���� $QDOLVLV�UHJUHVL�KXEXQJDQ�MXPODK�DODW�SHPDQHQDQ�ND\X�GHQJDQ��SURGXNWLYLWDV�NHUMD�
GDQ�ELD\D�SURGXNVL

5BCMF���� 3FHSFTTJPO� BOBMZTJT� PG� IBSWFTUJOH� FRVJQNFOU� JO� SFMBUJPO� UP�XPSLJOH� QSPEVDUJWJUZ� BOE�
QSPEVDUJPO�DPTU
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	$BMDVMBUJPO�PG�
T UBOEBSE�FSSPS
�

� � � � �
�� �����D� ���� � ��� �������

7DEHO���� 6LGLN�UDJDP�MXPODK�DODW�SHPDQHQDQ�ND\X�WHUKDGDS�SURGXNWLYLWDV�GDQ��ELD\D�SURGXNVL
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) �

3HOXDQJ�
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 �
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� -XPODK� DODW� SHPDQHQDQ� ND\X� GDUL� EHUEDJDL�
WDKDSDQ� NHJLDWDQ� SHPDQHQDQ� PXODL� GDUL�
SHQHEDQJDQ� KLQJJD� SHQJDQJNXWDQ� WHUGDSDW�
NHNXUDQJDQ� GDQ� NHOHELKDQ� DODW� \DQJ� GLJXQDNDQ�
PHQXUXW� UHQFDQD� SURGXNVL�� .HDGDDQ� LQL�
PHQ\HEDENDQ� ELD\D� SHPDQHQDQ� PHQMDGL� WLGDN�
HILVLHQ�� $ODW� SHPDQHQDQ� ND\X� \DQJ� HILVLHQ�
PHQXUXW�UHQFDQD�SURGXNVL�37��6XU\D�+XWDQL�-D\D�
WHUGLUL�GDUL����XQLW�DODW�WHEDQJ����XQLW�DODW�VDUDG�����
XQLW�DODW�PXDW��GXD�XQLW�DODW�ERQJNDU��GDQ����XQLW�
DODW�DQJNXW��-XPODK�DODW�SHPDQHQDQ�ND\X�WHUKDGDS�
SURGXNWLYLWDV� GDQ� ELD\D� SURGXNVL� PHPLOLNL�
SHQJDUXK�\DQJ�VDQJDW�Q\DWD�

8&$3$1�7(5,0$�.$6,+

� .DPL� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD�
VHOXUXK� VWDI � 37�� 6XU\D� +XWDQL� -D\D� \DQJ� WHODK�
PHPEDQWX�GL�ODSDQJDQ��

'$)7$5�3867$.$

$VLNDLQHQ��$���6WDPSIHU��.���7DOERW��%���	�%HOER��
+����������6LPXODWLRQ�RI �VN\OLQH�V\VWHPV�LQ�
1RUZHJLDQ� FRQGLWLRQV�� 'DODP� +�� %HOER�
�(G����6LPXODWLRQ�RI �VN\OLQH�V\VWHPV�LQ�1RUZHJLDQ�
FRQGLWLRQV ���S��������1RUZHJLDQ��1RUGHQ

%vUGD�� 0�� �������� (YDOXDWLRQ� RI � ZLQFK�
SHUIRUPDQFH� LQ� URXQG� ZRRG� KDUYHVWLQJ��
%XOOHWLQ�RI �7KH�7UDQVLOYDQLD������������

'XOVDODP�� 	� 7LQDPEXQDQ�� '�� ������� �
3URGXNWLYLWDV� GDQ� ELD\D� SHUDODWDQ�
SHPDQHQDQ� KXWDQ� WDQDPDQ�� 6WXGL� NDVXV�
GL� 37�� 0XVL� +XWDQ� 3HUVDGD�� 6XPDWHUD�
6HODWDQ�� �����-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ����
��������

)$2����������&RVW�FRQWURO�LQ�IRUHVW�KDUYHVWLQJ�DQG�
URDG� FRQVWUXFWLRQ �� 5RPH�� )$2��� 3DSHU� ��
)RUHVWU\�

+LHVO��3���	�%HQMDPLQ��-����������$SSOLFDELOLW\�RI �
LQWHUQDWLRQDO� KDUYHVWLQJ� HTXLSPHQW�
SURGXFWLYLW\�� 6WXGLHV� LQ� 0DLQH�� 86$�� $�
OLWHUDWXUH� UHYLHZ�� )RUHVWV�� ��� ���������
GRL����������I��������

0RXVDYL�� 5��� 	� 1DJKGL�� 5�� �������� 7LPH�
FRQVXPSWLRQ�DQG�SURGXFWLYLW\�DQDO\VLV�RI �
WLPEHU�WUXFNLQJ�XVLQJ�WZR�NLQGV�RI �WUXFNV�
LQ�1RUWKHUQ� ,UDQ�� -RXUQDO� RI � )RUHVW� 6FLHQFH��
�����������������

0XO\DGL�� $�� �������� $NXQWDQVL� 0DQDMHPHQ��
%DQGXQJ��83,

3HFHQND�� 5��� 	� +RIIPDQQ�� 7�� �������� +DUYHVW�
WHFKQRORJ\�IRU�VKRUW�URWDWLRQ�FRSSLFHV�DQG�
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