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6RFLR�(FRQRPLF�&KDUDFWHULVWLFV�DQG�&RPPXQLW\�5HVSRQVH�WR�WKH�'HYHORSPHQW
RI�5XEEHU�3ODQWDWLRQ�LQ�3URGXFWLRQ�)RUHVW�:HVW�-DYD

7LWLN�:,'<$6$5,
%DODL�3HQHOLWLDQ�*HWDV��3XVDW�3HQHOLWLDQ�.DUHW
�-O��3DWWLPXUD�.0���6DODWLJD�-DZD�7HQJDK

(PDLO��WLWLNZLG\DVDUL#JPDLO�FRP�

'LWHULPD������)HEUXDUL��������'LUHYLVL�����-XOL��������'LVHWXMXL������-XOL�����

-XUQDO�3HQHOLWLDQ�.DUHW�������������������������
,QGRQHVLDQ��-���1DW��5XEE��5HV�������������������������

$EVWUDFW

� �,QGRQHVLD�KDV�RSSRUWXQLW\�WR�EH�WKH�
ELJJHVW�UXEEHU�SURGXFHU� LQ� WKH�ZRUOG�GXH�WR�
WKH�DYDLODELOLW\�RI�ODQG�DQG�ODERXU�WR�VXSSRUW�
WKH�GHYHORSPHQW�RI�UXEEHU�SODQWDWLRQ��2QH�RI�
WKRVH�RSSRUWXQLWLHV� LV�SURGXFWLRQ� IRUHVW� WKDW�
ZDV� PDQDJHG� E\� WKH� VWDWH�� ,Q� D� UXEEHU�
SODQWDWLRQ� GHYHORSPHQW� SODQQLQJ�� LW� LV� YHU\�
LPSRUWDQW� WR� DQDO\]H� RI� VRFLR�HFRQRPLF� RI�
VX U U RXQG LQJ � F RPPXQ L W L H V � � V R � W KH �
VXVWDLQDELOLW\� RI� WKH� GHYHORSPHQW� RI� UXEEHU�
SODQWDWLRQ� FDQ� UXQ� VPRRWKO\� DQG� PLQLPL]H�
FRQIOLFW� ZLWK� WKH� SXEOLF� LQWHUHVW� FRPPXQLW\�
LQVWLWXWLRQV�DURXQG�WKH�SURGXFWLRQ�IRUHVW��WKH�
DLP� RI� WKLV� DUWLFOH� ZDV� WR� JLYH� LQIRUPDWLRQ�
DERXW�VRFLR�HFRQRPLF�FRPPXQLW\�VXUURXQGLQJ�
WKH�SURGXFWLRQ�IRUHVW�WKDW�ZRXOG�EH�GHYHORSHG�
LQWR� UXEEHU� SODQWDWLRQ�� WKLV� UHVHDUFK� XVHG�
VXUYH\� PHWKRG� DQG� FKRRVH� VDPSOH� E\�
SXUSRVLYH� WKDW� KHOG� LQ� IRXU� UHJHQFLHV�
ERUGHULQJ� WKH� SURGXFWLRQ� IRUHVW� ZKLFK�
PDQDJHG� E\� &RPSDQ\� $� ZKLFK� ZRXOG� EH�
GHYHORSHG�WR�EH�UXEEHU�SODQWDWLRQ�LQ�:HVW�MDYD�
3URYLQFH�� L�H� 6XPHGDQJ�� 0DMDOHQJND��
3XUZDNDUWD�� DQG� ,QGUDPD\X�� $W� YLOODJH�
UXEEHU�� GDWD�ZDV� FROOHFWHG� E\� )RFXV�*URXS�
'LVFXVVLRQ� �)*'�� PHWKRG� WKDW� LQYROYLQJ�
FRPPXQLW\�DURXQG�WKH�IRUHVW��DGPLQLVWUDWRUV�
IRUHVW� YLOODJH� FRPPXQLW\� DJHQFLHV�� DQG�
YLOODJHV� RIILFLDOV�� 'DWD� ZDV� DQDO\]HG� ZLWK�
GHVFULSWLYH� PHWKRG�7KH� UHVXOW� VKRZHG� WKDW�
WKH� LQIUDVWUXFWXUH� DQG� LQVWLWXWLRQDO� DW� IRXU�
GLVWULFWV�KDV�FRPPRQO\�EHHQ�SURSHU��WKH�ODQG�
XVH�DQG�YHJHWDWLRQ�DW�SURGXFWLRQ�IRUHVW�ZHUH�
WHDN�� (XFDO\SWXV�� 0DKRJDQ\�� *PHOLQD��
LQWHUFURSSLQJ�� FDWWOH� DQG� EXIIDOR�� �������
SRSXODWLRQ�ZDV�ORFDO�UHVLGHQWV�WKDW���������
RI� WKHLUH� OLYHKRRG� ZDV� IURP� DJULFXOWXUHDV�
IDUPHU�� ODERU� GHYHORSHG� WR� EH� UXEEHU�
SODQWDWLRQ��LQ�JHQHUDO�UHVSRQGHWV�DJUHH�EXW�LW�
ZDV� QHHGHG� WR� UHH[DPLQHG� WKH� FRQFHSW� RI�

&RPPXQLW\�%DVHG�)RUHVW�0DQDJHPHW��&%)0���
WKDW�ZDV�DOUHDG\�UXQQLQJ�

.H\ZRUGV� � 5XEEHU � � 6RF LR �HFRQRPLF �
FKDUDFWHULVWLFV�� SURGXFWLRQ�
IRUHVW��&%)0

$EVWUDN

,QGRQHVLD� EHUSHOXDQJ� PHQMDGL�
SURGXVHQ�NDUHW�WHUEHVDU�GXQLD�NDUHQD�PDVLK�
WHUVHGLDQ\D� ODKDQ� GDQ� WHQDJD� NHUMD� \DQJ�
PHQGXNXQJ� SHPEDQJXQDQ� NHEXQ� NDUHW��
6DODK� VDWX� SHOXDQJ� WHUVHGLDQ\D� ODKDQ�
DGDODK� KXWDQ� SURGXNVL� \DQJ� GLNHOROD� ROHK�
QHJDUD���'DODP�SHUHQFDQDDQ�SHPEDQJXQDQ�
NHEXQ� NDUHW� VDQJDW� SHQWLQJ� GLODNXNDQ�
DQDOLVLV�GDUL�VLVL�VRVLDO�HNRQRPL�PDV\DUDNDW�
VHNLWDU�� VHKLQJJD� NHEHUODQJVXQJDQ�
SHPEDQJXQDQ� NHEXQ� NDUHW� GDSDW� EHUMDODQ�
GHQJDQ� ODQFDU� GDQ� PHPLQLPDOLVLU� NRQIOLN�
NHSHQWLQJDQ� PDV\DUDNDW� GHQJDQ� OHPEDJD�
PDV\DUDNDW�VHNLWDU�KXWDQ�SURGXNVL��7XMXDQ�
SHQXOLVDQ� DUWLNHO� LQL� DGDODK� PHQ\DMLNDQ�
LQIRUPDVL� PHQJHQDL� NRQGLVL� VRVLDO�
PDV\DUDNDW� VHNLWDU� KXWDQ� SURGXNVL� \DQJ�
DNDQ� GLNHPEDQJNDQ�PHQMDGL� NHEXQ� NDUHW��
3HQHOLWLDQ�GLODNXNDQ�PHQJJXQDNDQ�PHWRGH�
VXUYHL�GDQ�PHPLOLK�VDPSHO�VHFDUD�SXUSRVLYH�
\DQJ� GLODNXNDQ� GL� HPSDW� NDEXSDWHQ� \DQJ�
EHUEDWDVDQ� GHQJDQ� KXWDQ� SURGXNVL� \DQJ�
GLNHOROD� ROHK� 3HUXVDKDDQ� $� � \DQJ� DNDQ�
GLNHPEDQJNDQ� PHQMDGL� NHEXQ� NDUHW� GL�
3URYLQVL� -DZD� %DUDW�� \DLWX� .DEXSDWHQ�
6XPHGDQJ�� 0DMDOHQJND�� 3XUZDNDUWD� GDQ�
,QGUDPD\X�� 'L� WLQJNDW� GHVD�� SHQJDPELODQ�
GDWD� PHQJJXQDNDQ� PHWRGH� )RFXV� *URXS�
'LVFXVVLRQ � �)*'�� \DQJ� PHOLEDWNDQ�
PDV\DUDNDW� VHNLWDU� KXWDQ�� SHQJXUXV�
/HPEDJD�0DV\DUDNDW�'HVD�+XWDQ� �/0'+���
GDQ� SHUDQJNDW� GHVD�� 'DWD� GLDQDOLVLV�
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:LG\DVDUL

PHQJJXQDNDQ� PHWRGH� GLVNULSWLI�� +DVLO�
SHQHOLWLDQ� PHQXQMXNNDQ� SDGD� XPXPQ\D�
LQIUDVWUXNWXU�GDQ�NHOHPEDJDDQ�GL�NHHPSDW�
NDEXSDWHQ� VXGDK� PHPDGDL�� $GDSXQ� ODQG�
XVH�GDQ�YHJHWDVL�GL�KXWDQ�SURGXNVL�EHUXSD�
WDQDPDQ� -DWL�� .D\X� 3XWLK�� 0DKRQL� GDQ�
*PHOLQD��WDQDPDQ�WXPSDQJVDUL�VHUWD�WHUQDN�
VDSL� GDQ� NHUEDX�� 6HMXPODK� ��������
SHQGXGXN� PHUXSDNDQ� SHQGXGXN� ORNDO��
GHQJDQ� PDWD� SHQFDKDULDQ� �������� GL�
ELGDQJ�SHUWDQLDQ�VHEDJDL�SHWDQL�EXUXK�WDQL�
GDQ� EHOXP� PHPDKDPL� WHNQLN� EXGLGD\D�
WDQDPDQ� NDUHW�� -LND� VHEDJLDQ� KXWDQ�
SURGXNVL�GLXEDK�PHQMDGL�SHUNHEXQDQ�NDUHW��
SDGD� XPXPQ\D� PHPLOLNL� UHVSRQ� VHWXMX�
QDPXQ� SHUOX� PHQLQMDX� XODQJ� NRQVHS�
3HQJHORODDQ� +XWDQ� %HUVDPD� 0DV\DUDNDW�
�3+%0��\DQJ�VXGDK�EHUMDODQ��

.DWD� NXQFL�� .DUHW�� NDUDNWHULVDVL� VRVLDO�
HNRQRPL�� KXWDQ� SURGXNVL��
3+%0�

3(1'$+8/8$1

.RQVXPVL� NDUHW� DODP� VHEDJLDQ� EHVDU�
GLODNXNDQ�ROHK�QHJDUD�QHJDUD�LQGXVWUL�PDMX�
GDQ� QHJDUD� SURGXVHQ� NDUHW� DODP� VHQGLUL��

3DGD� WDKXQ� ������ MXPODK� NRQVXPVL� NDUHW�
DODP� GXQLD� PHQFDSDL� ������ MXWD� WRQ��
1HJDUD�QHJDUD�NRQVXPHQ�XWDPD�NDUHW�DODP�
GXQLD� DGDODK� &KLQD�� ,QGLD�� -HSDQJ�� GDQ�
QHJDUD�QHJDUD�SURGXVHQ�NDUHW�DODP�VHQGLUL�
�7DEHO� ���� 3XVDW� ´JUDILWDVLµ� NRQVXPVL� NDUHW�
DODP� GXQLD� SDGD� VDDW� LQL� EHUDGD� GL� $VLD��
NDUHQD�OHELK�GDUL�����NRQVXPVL�NDUHW�DODP�
GLODNXNDQ�ROHK�QHJDUD�QHJDUD�$VLD�

� .RPRGLWDV� SHUNHEXQDQ� PHQMDGL�
DQGDODQ� EDJL� SHQGDSDWDQ� QDVLRQDO� GDQ�
GHYLVD� QHJDUD� ,QGRQHVLD�� \DQJ� QLODL�
HNVSRUQ\D�SDGD�WDKXQ������PHQFDSDL�86'�
������� PLO\DU� DWDX� VHWDUD� GHQJDQ� ,'5�
��������WULO\XQ��DVXPVL���86'� �5S����������
.DUHW� PHUXSDNDQ� NRPRGLWDV� HNVSRU� \DQJ�
FXNXS� EHVDU� EDJL� ,QGRQHVLD�� SDGD� WDKXQ�
����� HNVSRU� NDUHW� DODP� PHQJDODPL�
NHQDLNDQ�PHQMDGL������MXWD�WRQ�GHQJDQ�QLODL�
HNVSRU�VHEHVDU�86'����������MXWD��GDQ�SDGD�
WDKXQ� ����� YROXPH� HNVSRU� NDUHW� DODP�
PHQJDODPL� SHQXUXQDQ� ������PHQMDGL� ����
MXWD� WRQ� GHQJDQ� QLODL� 86'� ��������� MXWD�
�%DGDQ�3XVDW�6WDWLVWLN�>%36@��������

,QGRQHVLD� PHPLOLNL� SHOXDQJ� XQWXN�
PHQMDGL� SURGXVHQ� NDUHW� WHUEHVDU� GXQLD�
GHQJDQ� PHPLOLNL� NHXQJJXODQ� NRPSDUDWLI�

7DEHO����.RQVXPVL�NDUHW�DODP�GXQLD�EHUGDVDUNDQ�QHJDUD������
7DEOH����7KH�ZRUOG
V�QDWXUDO�UXEEHU�FRQVXPSWLRQ�E\�FRXQWU\�������

1HJDUD�������������������������
&RXQWU\�

�

.RQVXPVL�NDUHW�DODP�GXQLD��
1DWXUDO�UXEEHU�FRQVXPSWLRQ�

-XPODK��
9DOXH��

�����WRQ��

3HUVHQWDVH��
3HUFHQWDJH��

����

&KLQD� ��������� ������

,QGLD� ��������� �����

-HSDQJ� ������� �����

7KDLODQG� ������� �����

,QGRQHVLD� ������� �����

0DOD\VLD� ������� �����

.RUHD� ������� �����

(URSD� ��������� �����

$PHULND� ��������� ������

$XVWUDOLD�GDQ�$IULND� ������� �����

-XPODK�
7RWDO�

���������� �������

�6XPEHU��6RXUFH���,QWHUQDWLRQDO�5XEEHU�6WXG\�*URXS�>,56*@������
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.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�WHUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

GDQ�NRPSHWLWLI�\DQJ�OHELK�EDLN�GLEDQGLQJNDQ�
GHQJDQ� QHJDUD� SHVDLQJ� ODLQQ\D� VHSHUWL�
7KDLODQG� GDQ� 0DOD\VLD�� NDUHQD� PDVLK�
WHUVHGLDQ\D� ODKDQ� GDQ� WHQDJD� NHUMD� \DQJ�
PHQGXNXQJ� SHPEDQJXQDQ� NHEXQ� NDUHW�
�6\DULID�� ������� 3DGD� WDKXQ� ����� DUHDO�
SHUNHEXQDQ� NDUHW� GL� ,QGRQHVLD� WHODK�
PHQFDSDL� OXDVDQ� ����� MXWD� +D�� GLPDQD� ��
���� GDUL� WRWDO� OXDVDQ� PHUXSDNDQ� NDUHW�
UDN\DW��%DGDQ�3XVDW�6WDWLVWLN�>%36@���������
6DODK�VDWX�SHOXDQJ�WHUVHGLDQ\D�ODKDQ�XQWXN�
SHQJHPEDQJDQ�NDUHW�DGDODK�KXWDQ�SURGXNVL�
\DQJ�GLNHOROD�ROHK�QHJDUD��

� 0HQXUXW� 3HUDWXUDQ� 3HPHULQWDK�
5HSXEOLN�,QGRQHVLD�1RPRU����7DKXQ�������
WHQWDQJ� WDWD� FDUD� SHUXEDKDQ� SHUXQWXNDQ�
GDQ� IXQJVL� NDZDVDQ� KXWDQ�� SHQJHUWLDQ�
KXWDQ�SURGXNVL�DGDODK�NDZDVDQ�KXWDQ�\DQJ�
PHPSXQ\DL� IXQJVL� SRNRN� PHPSURGXNVL�
KDVLO�KXWDQ��+XWDQ�SURGXNVL�GLEDJL�PHQMDGL�
WLJD�JRORQJDQ��\DLWX�����KXWDQ�SURGXNVL�WHWDS��
����KXWDQ�SURGXNVL� WHUEDWDV��GDQ�����KXWDQ�
SURGXNVL� \DQJ� GDSDW� GLNRQYHUVL�� +XWDQ�
SURGXNVL�\DQJ�GDSDW�GLNRQYHUVL�PHUXSDNDQ�
NDZDVDQ� KXWDQ� \DQJ� VHFDUD� UXDQJ�
GLFDGDQJNDQ� XQWXN� GLJXQDNDQ� EDJL�
SHPEDQJXQDQ�GL�OXDU�NHJLDWDQ�NHKXWDQDQ�

� 7DQDPDQ� NDUHW� �+HYHD� EUDVLOLHQVLV�
0XHOO�$UJ��PHUXSDNDQ�NRPRGLWL�KDVLO�KXWDQ�
EXNDQ�ND\X�\DQJ�WHUPDVXN�GDODP�NHORPSRN�
WDQDPDQ� SHQJKDVLO� JHWDK� \DQJ� GDSDW�
GLXVDKDNDQ� GL� NDZDVDQ� KXWDQ� �/DPSLUDQ�
3HUDWXUDQ� 0HQWHUL� .HKXWDQDQ� 1RPRU� ��
3����0HQKXW�,,�������� 1DPXQ� GHPLNLDQ��
VHODLQ�PHQJKDVLONDQ�JHWDK�� WDQDPDQ�NDUHW�
MXJD�GDSDW�PHQJKDVLONDQ�ND\X�

.DUHW� PHPLOLNL� VLIDW�VLIDW� \DQJ�
XPXPQ\D�GLPLOLNL�ROHK�MHQLV�WDQDPDQ�KXWDQ�
ODLQQ\D�� EDLN� GDUL� VLVL� HNRQRPL� PDXSXQ�
HNRORJL�VHEDJDL�EHULNXW�������7DQDPDQ�NDUHW�
VHEDJDL�SHQJKDVLO�ND\X������7DQDPDQ�NDUHW�
VHEDJDL� SHQDPEDW� NDUERQ�� ���� 7DQDPDQ�
NDUHW�VHEDJDL�WDQDPDQ�NRQVHUYDVL��1XJURKR��
������� 1XJURKR� ������� MXJD� PHQ\HEXWNDQ�
EDKZD� PHQXUXW� NDMLDQ� ,QGRQHVLDQ� 6DZQ�
7LPEHU�DQG�:RRGZRUNLQJ�$VVRFLDWLRQ��,6:$��
VHOXUXK� EDJLDQ� WDQDPDQ� NDUHW� GDSDW�
GLPDQIDDWNDQ�� 7XQJJXO� GDQ� FDEDQJ� DNDU�
������ GDSDW� GLMDGLNDQ� DUDQJ� GDQ� SDSDQ�
SDUWLNHO�� EDWDQJ� EHNDV� VDGDSDQ� ���������
GDSDW�GLMDGLNDQ�SDSDQ�J\SVXP�GDQ�SDUTXHW�
�IORRULQJ��� EDWDQJ� EHNDV� VDGDSDQ� ���������
XQWXN� IXUQLWXU�� ND\X� ODSLV� GDQ� ND\X�
U H N RQ V W U XN V L � � / DP L QD W H G � 9 HQ H H U �

/XPEHU�/9/�� GDQ� EDWDQJ� GL� DWDV� EDWDQJ�
VDGDSDQ� ��������� GDSDW� GLMDGLNDQ� ND\X�
RODKDQ��6HODLQ�LWX��FDEDQJ�XWDPD�GDQ�NHGXD�
ELVD� PHQJKDVLONDQ� SURGXN� NHUDMLQDQ�
WDQJDQ��PDLQDQ�VHUWD�SDSDQ�VHUDW��5DQWLQJ�
GDQ� GDXQ� GDSDW� GLNRPSRVNDQ� DWDX�
GLMDGLNDQ�DUDQJ��.DEDQ���������&KDQWXPD��
.XQDUDVLUL�� GDQ� &KDQWXPD� ������� MXJD�
PHODSRUNDQ�EDKZD�VHWLDS�VDWX�SRKRQ�NDUHW�
\DQJ� EHUXPXU� ��� WDKXQ� PHQJKDVLONDQ�
KLQJJD� ������ .J� ELRPDVVD� GHQJDQ�
NDQGXQJDQ�NDUERQ�PHQFDSDL��������

� 3HPEDQJXQDQ� NHKXWDQDQ� PHQXUXW�
$ULHI� �������PHUXSDNDQ�XSD\D�SHQJHORODDQ�
VXPEHU� GD\D� KXWDQ� VHFDUD� OHVWDUL� GDQ�
SHPDQIDDWDQ� KXWDQ� VHEHVDU�EHVDUQ\D�
XQWXN� NHPDNPXUDQ� UDN\DW�� 6HGDQJNDQ�
SHQJHORODDQ� KXWDQ� PHUXSDNDQ� DSOLNDVL�
WHNQLN� SHQJXVDKDDQ� GDQ� SULQVLS�SULQVLS�
W H N Q L N � N H K X W D Q D Q � X Q W X N �
PHQJRSHUDVLRQDONDQ� VLIDW�VLIDW� KXWDQ�
�6LPRQ�� ������� 3DUDGLJPD� EDUX� GDODP�
SHPEDQJXQDQ � NHKX WDQDQ � DGD O DK �
SHPEDQJXQDQ�\DQJ�EHUNHODQMXWDQ��GLPDQD�
S HPEDQ JXQDQ � N H KX W DQ DQ � K D U X V �
EHUGDVDUNDQ�SHQGHNDWDQ�LQWUD�JHQHUDVL�GDQ�
LQWHU� JHQHUDVL�� 0HQXUXW� 0XVFKHWW� �������
NRPSRQHQ� SHPEDQJXQDQ� NHKXWDQDQ� \DQJ�
EHUNHODQMXWDQ� KDUXV� PHPHQXKL� WLJD�
NRPSRQHQ��\DLWX�HNRORJL��VRVLDO�EXGD\D�GDQ�
HNRQRPL�� 3HPEDQJXQDQ� NHKXWDQDQ� WHUXV�
EHUODQJVXQJ�PHVNLSXQ�VHEDJLDQ�ODKDQ�DGD�
\DQJ�GLNRQYHUVL�PHQMDGL�NDUHW�

� 3HQJHORODDQ� KXWDQ� \DQJ� GLODNXNDQ�
ROHK�3HUXVDKDDQ�$�VHEDJDL�SHQJHOROD�KXWDQ�
SURGXNVL� � GL� -DZD� %DUDW� GDQ� %DQWHQ�
PHQJDODPL� UHGHVDLQ� VHMDN� WDKXQ� ������
/DQJNDK� WHUVHEXW� GLODNXNDQ� XQWXN�
PHQJDNRPRGDVL� NHSHQWLQJDQ� NDZDVDQ�
OLQGXQJ�� NHSHQWLQJDQ� ELVQLV� NHDPDQDQ�
OLQJNXQJDQ��VHUWD�HNRQRPL�PDV\DUDNDW�GHVD�
KXWDQ� VHNLWDUQ\D�� 6DDW� LQL� ELVQLV�
3HUXVDKDDQ� $� WHODK� GLNHPEDQJNDQ� OHELK�
OXDV�\DLWX�DOEDVLD�DWDX�VHQJRQ��NDUHW��ZLVDWD�
KXWDQ�� GDQ� ODLQQ\D�� 3HUNHPEDQJDQ�
GLVHVXDLNDQ� GHQJDQ� NRQGLVL� DODP� -DZD�
%DUDW�� GDQ� PHQ\HLPEDQJNDQ� DVSHN�
NHSHQWLQJDQ� DVSHN� OLQJNXQJDQ�� GLPDQD�
SHQGDSDWDQ�ELVQLV�GDUL�MDVD�ODLQ�GLJXQDNDQ�
XQWXN� PHQVXEVLGL� KXWDQ�KXWDQ� OLQGXQJ��
. H V H L P E D Q J D Q � G L M D J D � G H Q J D Q �
PHQ\HLPEDQJNDQ� DVSHN� XPXP� GDUL�
SHUOLQGXQJDQ� KXWDQ� GDQ� DODP�� VHUWD�
NHSHQWLQJDQ� ELVQLV� XQWXN� GLULQ\D� VHQGLUL��
3DGD� SHULRGH� WDKXQ� ���������� GLEDQJXQ�
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SHUNHEXQDQ�NDUHW�VHOXDV����������+D�VHFDUD�
EHUWDKDS� GL� EHEHUDSD� ZLOD\DK� KXWDQ�
SURGXNVL� GL� -DZD� %DUDW�� 3HPEDQJXQDQ�
NHEXQ� NDUHW� GLVHVXDLNDQ� GHQJDQ� NRQGLVL�
DJURHNRVLVWHPQ\D��WHUXWDPD�WRSRJUDIL�GDWDU�
EHUJHORPEDQJ�GDQ�DVDO�YHJHWDVL�KXWDQ�ND\X��
.HODV� NHVHVXDLDQ� ODKDQ� XQWXN� WDQDPDQ�
NDUHW�GLLGHQWLILNDVL�VHEDJDL�NHODV�6���6HVXDL���
.HODV� NHVHVXDLDQ� ODKDQ� LQL � DNDQ�
PHPSHQJDUXKL� SURGXNWLYLWDV� NDUHW� DWDX�
ODWHNVQ\D�� +DVLO� DQDOLVLV� ILQDQVLDO� SDGD�
ODKDQ� WHUVHEXW� GLQLODL� OD\DN�� GHQJDQ�
NHWHQWXDQ�QLODL�139�!����%�&�!��GDQ�,55�!�
VXNX� EXQJD� \DQJ� EHUODNX�� 3DGD� VDDW�
SURGXNVL� NDUHW� WXUXQ� KLQJJD� ����� KDUJD�
NDUHW� WXUXQ� KLQJJD� ������� KDUJD� VDUDQD�
SURGXNVL� SXSXN� QDLN� ������ GDQ� XSDK�
WHQDJD� NHUMD� QDLN� KLQJJD� ����� XVDKD�
SHUNHEXQDQ� NDUHW� VHFDUD� ILQDQVLDO� PDVLK�
OD\DN�XQWXN�GLODNVDQDNDQ��3XVDW�3HQHOLWLDQ�
.DUHW�>3XVOLW�.DUHW@���������

6XDWX� SHUHQFDQDDQ� SHPEDQJXQDQ�
NHEXQ� NDUHW� WLGDN� KDQ\D� GLOLKDW� GDUL� VLVL�
HNRQRPL�GDQ�WDQDK�VDMD��QDPXQ�MXJD�VDQJDW�
SHQWLQJ� GLODNXNDQ� DQDOLVLV� GDUL� VLVL� VRVLDO�
P D V \ D U D N D W � V H N L W D U � � V H K L Q J J D �
NHEHUODQJVXQJDQ� SHPEDQJXQDQ� NHEXQ�
NDUHW� GDSDW� EHUMDODQ� GHQJDQ� ODQFDU� GDQ�
PHPLQLPDOLVLU� NRQIOLN� GHQJDQ� NHSHQWLQJDQ�
PDV\DUDNDW� GDQ� OHPEDJD� PDV\DUDNDW�

VHNLWDU� KXWDQ� SURGXNVL�� 7XMXDQ� GDUL�
SHQXOLVDQ� DUWLNHO� LQL� DGDODK� PHQ\DMLNDQ�
LQIRUPDVL� PHQJHQDL� NRQGLVL� VRVLDO�
PDV\DUDNDW� VHNLWDU� KXWDQ� SURGXNVL� \DQJ�
DNDQ�GLNHPEDQJNDQ�PHQMDGL�NHEXQ�NDUHW�

%$+$1�'$1�0(72'(

3HQHOLWLDQ� GLODNXNDQ� PHQJJXQDNDQ�
PHWRGH� VXUYHL� GDQ�PHPLOLK� VDPSHO� VHFDUD�
SXUSRVLYH� \DQJ� GLODNXNDQ� GL� HPSDW�
NDEXSDWHQ� \DQJ�EHUEDWDVDQ�GHQJDQ�KXWDQ�
SURGXNVL� \DQJ� GLNHOROD� ROHK� 3HUXVDKDDQ� $�
\DQJ� DNDQ� GLNHPEDQJNDQ� PHQMDGL� NHEXQ�
NDUHW� GL� 3URYLQVL� -DZD� %DUDW�� \DLWX�
.DEXSDWHQ� 6XPHGDQJ�� 0DMDOHQJND��
3XUZDNDUWD�GDQ�,QGUDPD\X��'L�WLQJNDW�GHVD��
SHQJDPELODQ� GDWD� PHQJJXQDNDQ� PHWRGH�
)RFXV� *URXS� 'LVFXVVLRQ� �)*'�� \DQJ�
PHOLEDWNDQ� PDV\DUDNDW� VHNLWDU� KXWDQ��
SHQJXUXV�/HPEDJD�0DV\DUDNDW�'HVD�+XWDQ�
�/0'+��� GDQ� SHUDQJNDW� GHVD�� 6XUYHL�
GLODNXNDQ� GL� HPSDW� .DEXSDWHQ�� WXMXK�
.HFDPDWDQ� GDQ� ��� 'HVD�� 5HVSRQGHQ�
EHUMXPODK� ��� RUDQJ�� \DQJ� WHUGLUL� GDUL� ���
RUDQJ� PDV\DUDNDW� VHNLWDU� KXWDQ� GDQ�
SHVDQJJHP�����RUDQJ�SHQJXUXV�/0'+��GDQ���
RUDQJ�SHUDQJNDW�GHVD�VHSHUWL�WHUWHUD�GDODP�
7DEHO� ��� 'DWD� GLDQDOLVLV� PHQJJXQDNDQ�
PHWRGH�GLVNULSWLI��

7DEHO����-XPODK�UHVSRQGHQ�\DQJ�GLVXUYHL�GL�VHNLWDU�KXWDQ�SURGXNVL�
7DEOH����1XPEHU�RI�UHVSRQGHQWV�ZHUH�VXUYH\HG�DW�DURXQG�WKH�SURGXFWLRQ�IRUHVW

.DEXSDWHQ�
'LVWULFW�

.HFDPDWDQ�
6XE�'LVWULFW�

'HVD�����
9LOODJHV�

6DPSHO��RUDQJ��
6DPSOH��SHUVRQ��

3HUDQJNDW�
'HVD�

�
9LOODJH�
2IILFLDOV�

3HQJXUXV�
/0'+�

�
)RUHVW�
9LOODJH�

&RPPXQLW\�
$VVRFLDWLRQ�

2IILFLDO�

0DV\DUDNDW�
GL�VHNLWDU�
KXWDQ�GDQ�
SHVDQJJHP�

�
&RPPXQLW\�
DW�DURXQG�
WKH�IRUHVW�

6XPHGDQJ�

7RPR�
7RPR� �� �� ��

.DU\DPXNWL� �� �� ��

�
%XJHO� �� �� ��

8MXQJ�-D\D� 8MXQJ�-D\D� �� �� ��

�
6DNXU�-D\D� �� �� ��

0DMDOHQJND� .HUWDMDWL� 0HNDUPXO\D� �� �� ��
3XUZDNDUWD� .LDUDSHGHV� 0DUJDOX\X� �� �� ��

�
&LEDWX� :DQDZDOL� �� �� ��

,QGUDPD\X� 7HULVL� &LNDZXQJ� �� �� ��

�
*DQWDU� 0HNDUZDUX� �� �� ��

� �
6DQFD� �� �� ��

-XPODK��7RWDO�� �� ��� ���

�6XPEHU���GDWD�SULPHU
6RXUFH�����SULPDU\�GDWD

:LG\DVDUL



��

'DWD� NDUDNWHULVWLN� VRVLDO� HNRQRPL� DQWDUD�
ODLQ������NRQGLVL�XPXP�NDEXSDWHQ������GDWD�
GHPRJUDIL�� ����NHWHUVHGLDDQ� WHQDJD�NHUMD�GL�
.DEXSDWHQ�� ���� SHQJHWDKXDQ� UHVSRQGHQ�
WHUKDGDS� EXGLGD\D� WDQDPDQ� NDUHW� GDQ� ���� �
UHVSRQ� PDV\DUDNDW� VHWHPSDW� WHUKDGDS�
UHQFDQD�SHPEDQJXQDQ�NHEXQ�NDUHW�GL�DUHDO�
WDQDPDQ�\DQJ�VXGDK�DGD�

+$6,/�'$1�3(0%$+$6$1

.RQGLVL�8PXP�:LOD\DK

� 3URYLQVL� -DZD� %DUDW� PHPLOLNL� OXDV�
ZLOD\DK� GDUDWDQ� ������������� +D�� \DQJ�
VHFDUD� DGPLQLVWUDWLI� WHUGLUL� GDUL� ���
NDEXSDWHQ�NRWD��PHOLSXWL����NDEXSDWHQ�GDQ�
��NRWD��VHGDQJNDQ�MXPODK�NHFDPDWDQ������
GDHUDK� SHUNRWDDQ� ������ GDQ� ������
SHUGHVDDQ��%36��������

'DODP� SHQHOLWLDQ� LQL�� VXUYHL�
GLODNXNDQ�SDGD�KXWDQ�SURGXNVL�\DQJ�EHUDGD�
GL� HPSDW� � NDEXSDWHQ�� \DLWX� .DEXSDWHQ�
6XPHGDQJ�� 0DMDOHQJND�� 3XUZDNDUWD� GDQ�
,QGUDPD\X�� %HULNXW� SURILO� PDVLQJ�PDVLQJ�
NDEXSDWHQ�

D�� .DEXSDWHQ�6XPHGDQJ
� .DEXSDWHQ� 6XPHGDQJ� PHPLOLNL� OXDV�

ZLOD\DK���������+D�\DQJ�WHUGLUL�GDUL����
NHFDPDWDQ� GHQJDQ� ���� GHVD� GDQ� ��
NHOXUDKDQ�

E�� .DEXSDWHQ�0DMDOHQJND
� /XDV� GDHUDK� .DEXSDWHQ� 0DMDOHQJND�

�
DGDODK����������NP �DWDX�VHNLWDU�������
GDUL� OXDV� 3URYLQVL� -DZD� %DUDW�� 6HFDUD�
JHRJUDILV��.DEXSDWHQ�0DMDOHQJND�WHUOHWDN�
GL�EDJLDQ�WLPXU�3URYLQVL�-DZD�%DUDW�

F�� .DEXSDWHQ�3XUZDNDUWD
� /XDV� ZLOD\DK� .DEXSDWHQ� 3XUZDNDUWD�

�
WHUFDWDW��������NP �DWDX�VHNLWDU�������
GDUL� OXDV� ZLOD\DK� 3URYLQVL� -DZD� %DUDW��
6HMDN� -DQXDUL� ������ .DEXSDWHQ�
3XUZDNDUWD� PHPSXQ\DL� ��� NHFDPDWDQ�
GHQJDQ� ���� GHVD�NHOXUDKDQ� ����� GHVD�
GDQ���NHOXUDKDQ���.DEXSDWHQ�3XUZDNDUWD�
EHUDGD�SDGD�WLWLN�WHPX�WLJD�MDOXU�XWDPD�
ODOX�OLQWDV� \DQJ� VDQJDW� VWUDWHJLV�� \DLWX�
MDOXU� 3XUZDNDUWD�-DNDUWD�� 3XUZDNDUWD�
%DQGXQJ� GDQ� 3XUZDNDUWD�&LUHERQ� \DQJ�
PHUXSDNDQ�MDOXU�XWDPD�NH�ZLOD\DK�-DZD�
7HQJDK�

G�� .DEXSDWHQ�,QGUDPD\X
� .DEXSDWHQ�,QGUDPD\X�WHUOHWDN�GL�SHVLVLU�

XWDUD� 3XODX� -DZD� GDQ� PHPLOLNL� ���
NHFDPDWDQ� GHQJDQ� ��� GHVD� \DQJ�

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

*DPEDU����3HWD�3URYLQVL�-DZD�%DUDW
�����)LJXUH����0DS�RI�:HVW�-DYD�3URYLQFH
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7DKXQ�
<HDUV

/XDV��$UHD��+D�

3URGXNVL�3URGXFWLRQ��7RQ�

:LG\DVDUL

EHUEDWDVDQ� ODQJVXQJ� GHQJDQ� ODXW� -DZD�
GHQJDQ�SDQMDQJ�JDULV�SDQWDL�������.P��
/XDV� ZLOD\DK� ,QGUDPD\X� \DQJ� WHUFDWDW�
VHOXDV� ���������+D�WHUGLUL�DWDV���������
+D�

3 H U X V D K D D Q � $ � P H U X S D N D Q �
SHUXVDKDDQ�\DQJ�PHQJHOROD�KXWDQ�SURGXNVL�
QHJDUD�� WHUPDVXN� GDODP� 'LYLVL� 5HJLRQDO� �
-DZD� %DUDW� GDQ� %DQWHQ� WHUGLUL� GDUL�� ���
.HVDWXDQ� 3HPDQJNXDQ� +XWDQ� �.3+�� �� ��
.HVDWXDQ�%LVQLV�0DQGLUL��.%0��3HPDVDUDQ��
�� .%0� ,QGXVWUL� .D\X� 1RQ� .D\X�� �� .%0�
$JURIRUHVWU\� (NRORJL� GDQ� -DVD� /LQJNXQJDQ�
�$(-�� VHUWD� �� 6HNVL� 3HUHQFDQDDQ� +XWDQ�
�63+����VHOXDV����������� �+D��´3HQJHORODDQ�
+XWDQµ���������'DUL����.+3�WHUVHEXW��\DQJ�
DNDQ�GLNRQYHUVL�PHQMDGL�NDUHW�WHUOHWDN�GL���
.3+�� \DLWX� 6XPHGDQJ�� 0DMDOHQJND��
3XUZDNDUWD� GDQ� ,QGUDPD\X� �6XVHW\R��
$KPDG��:LG\DVDUL��	�6\DULID��������

3HUNHEXQDQ�.DUHW�GL�-DZD�%DUDW

� /XDV� SHUNHEXQDQ� NDUHW� GL� -DZD�
%DUDW� GDUL� WDKXQ� NH� WDKXQ� VHPDNLQ�
PHQLQJNDW�� VHSHUWL� GLMDEDUNDQ� GDODP�
*DPEDU� ��� � 3DGD� WDKXQ� ����� OXDVQ\D�
PHQFDSDL� �������+D� ODOX� WHUXV�PHQLQJNDW�
KLQJJD� WDKXQ� ����� PHQMDGL� ������� +D��
.RQGLVL� WDQDPDQ� EHUXSD� 7DQDPDQ�
PHQJKDVLONDQ� �70�� �������� 7DQDPDQ�
%HOXP� 0HQJKDVLONDQ� �7%0�� ������� GDQ�
7DQDPDQ� 7LGDN� 0HQJKDVLONDQ� �770��
�������
�
� $GDSXQ�NHSHPLOLNDQ�NHEXQ�NDUHW�GL�
-DZD� %DUDW� GLGRPLQDVL� ROHK� SHUNHEXQDQ�
EHVDU�PLOLN�QHJDUD��*DPEDU����

*DPEDU����/XDV�GDQ�SURGXNVL�NDUHW�GL�-DZD�%DUDW��WDKXQ����������
)LJXUH���� $UHD�DQG�SURGXFWLRQ�UXEEHU�DW�:HVW�-DYD�����������

.HWHUDQJDQ���5HPDNV����
3%1�  �3HUNHEXQDQ�EHVDU�PLOLN�QHJDUD��1DWLRQDO�HVWDWH�
35�  �3HUNHEXQDQ�UDN\DW��6PDOOKROGHU�
%6�  �3HUNHEXQDQ�EHVDU�PLOLN�VZDVWD��3ULYDWH�HVWDWH�

*DPEDU����3URSRUVL�OXDV�NHEXQ�NDUHW�GL�-DZD�%DUDW�EHUGDVDUNDQ�NHSHPLOLNDQQ\D������
)LJXUH���� 3URSRUWLRQ�UXEEHU�SODQWDWLRQ�DUHD�DW�:HVW�-DYD�E\�RZQHUVKLS������



��

7DEHO���� -HQLV�LQIUDVWUXNWXU�GDQ�NHOHPEDJDDQ�\DQJ�WHUGDSDW�GL�GHVD�GHVD�VHNLWDU�FDORQ�ODKDQ�
NDUHW

7DEOH���� 7\SH� RI� LQIUDVWUXFWXUH� DQG� ,QVWLWXWLRQDO� DW� YLOODJHV� DURXQG� FDQGLGDWHV� UXEEHU� �
SODQWDWLRQ

1R�

-HQLV�LQIUDVWXNWXU�GDQ�
NHOHPEDJDDQ�

�
7\SH�RI�LQIUDVWUXFWXUH�DQG�

LQVWLWXWLRQDO�

5DWD�UDWD�MXPODK�NHEHUDGDDQ�LQIUDVWUXNWXU�
GDQ�NHOHPEDJDDQ�SHU�GHVD�

�
7KH�DYHUDJH�QXPEHU�RI�LQIUDVWUXFWXUH�DQG�

LQVWLWXWLRQDO�SHU�YLOODJH�

�� 3HQGLGLNDQ� 6HNRODK'DVDU����EXDK���WLGDN�VHPXD�GHVD�
PHPLOLNL�6/73�GDQ�6/7$�

�� .HVHKDWDQ� 3XVNHVPDV�SHPEDQWX����XQLW��3DUDPHGLV��
�RUDQJ�

�� 5XPDK�LEDGDK� 0DVMLG�GDQ�PXVKROD�����EXDK�
�� 3HPLOLNDQ�VDUDQD�WUDQVSRUWDVL� 3HPLOLNDQ�VHSHGD�PRWRU�������GDUL�MXPODK�

UXPDK�WDQJJD�
3HPLOLNDQ�PRELO�������GDUL�MXPODK�UXPDK�
WDQJJD�
3HPLOLNDQ�WUXN�DQJNXWDQ������GDUL�MXPODK�
UXPDK�WDQJJD�

�� 3HQHUDQJDQ�OLVWULN� ������GDUL�MXPODK�UXPDK�WDQJJD�

�� 6XPEHU�DLU�EHUVLK� 6XPXU��������VXPEHU�DLU������GDQ�3$0��
�����

�� 6XPEHU�EDKDQ�EDNDU�PLQ\DN�
GDQ�JDV�

'HSRW�HFHUDQ�����EXDK�

�� 3DVDU�WUDGLVLRQDO� ����EK�
3DVDU�NHEXWXKDQ�SRNRN� :DUXQJ�VHPEDNR�����EXDK�

3DVDU�LQSXW�SHUWDQLDQ� 7RNR�SHUWDQLDQ�������EXDK�

�� 3HGDJDQJ�SHQJXPSXO�KDVLO�
SHUWDQLDQ�

��RUDQJ�

��� /HPEDJD�SHWDQL� .HORPSRN�WDQL����EXDK��/0'+����EXDK�

��� /HPEDJD�HNRQRPL�GHVD� NRSHUDVL�����EXDK��EDQN��������.8'�����
��� 3HQ\XOXK�SHUWDQLDQ� ��RUDQJ�

�

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

,Q I UDVW UXNWXU � GDQ � .H OHPEDJDDQ �
0DV\DUDNDW

� 3DGD� XPXPQ\D� LQIUDVWUXNWXU� GL�
NHHPSDW�NDEXSDWHQ�VXGDK�PHPDGDL�GHQJDQ�
WHUVHGLDQ\D�VDUDQD�SHQGLGLNDQ��NHVHKDWDQ��
SHUXPDKDQ�� � UXPDK� LEDGDK�� VDUDQD� DLU�
EHUVLK�� SDVDU� GDQ� OHPEDJD� HNRQRPL� GHVD�
�7DEHO�����.RQGLVL�LQIUDVWUXNWXU�WUDQVSRUWDVL�
SDGD� FDORQ� ODKDQ� WDQDPDQ� NDUHW� GDSDW�
GLWHPSXK�GHQJDQ�VDUDQD�WUDQVSRUWDVL�GDUDW�
NH� LEXNRWD� NHFDPDWDQ� GDQ� NH� LEXNRWD�
NDEXSDWHQ�� 8QWXN� .DEXSDWHQ� 6XPHGDQJ��
,QGUDPD\X�GDQ�0DMDOHQJND�PHPLOLNL�DNVHV�

MDODQ� \DQJ� EDLN�� VHGDQJNDQ� GL� .DEXSDWHQ�
3XUZDNDUWD� PHPLOLNL� NXDOLWDV� MDODQ� \DQJ�
NXUDQJ�EDLN��*DPEDU���GDQ����

/DQG�8VH�GDQ�9HJHWDVL

� 3HUXVDKDDQ� $� VHEDJDL� SHUXVDKDDQ�
\DQJ�GLEHUL�PDQGDW�XQWXN�PHQJHOROD�KXWDQ�
SURGXNVL�GL�ZLOD\DK�-DZD�%DUDW�GDQ�%DQWHQ��
EHUXVDKD� PHQLQJNDWNDQ� SURGXNVL� PHODOXL�
GLYHUVLILNDVL� SURGXN�� 3DGD� WDKXQ� ������
FXNXS�EDQ\DN�SURGXN�\DQJ�GLKDVLONDQ��EDLN�
EHUXSD�SURGXNVL�ND\X�EXODW��7DEHO� ����GDQ�
SURGXNVL�KDVLO�KXWDQ�EXNDQ�ND\X��7DEHO����

6XPEHU���GDWD�SULPHU
6RXUFH�����SULPDU\�GDWD



��

*DPEDU����.RQGLVL�LQIUDVWUXNWXU�WUDQVSRUWDVL�GDUDW�GLQLODL�GDSDW�GLJXQDNDQ�XQWXN�DNVHV�
PHQXMX�NH�FDORQ�ODKDQ�NDUHW�

)LJXUH������ &RQGLWLRQV�RI�ODQG�WUDQVSRUW�LQIUDVWUXFWXUH�WKDW�FDQ�EH�XVHG�IRU�DFFHVV�WR�ODQG�RI��
SURVSHFWLYH�UXEEHU�

:LG\DVDUL

*DPEDU����.RQGLVL�UXPDK�SHVDQJJHP�\DQJ�DGD�GL�-DZD�%DUDW
)LJXUH�����&RQGLWLRQV�RI�SHVDQJJHP�KRXVH�DW�:HVW�-DYD

7DEHO� ��� 3URGXNVL� ND\X� EXODW� �-DWL�� 3LQXV�� 0DKRQL� GDQ� 6HQJRQ�� PHQXUXW� ZLOD\DK� GL� �
3HUXVDKDDQ�$������

7DEOH����� 3URGXFWLRQ�URXQGZRRG��7HDN��3LQH��0DKRJDQ\�DQG�6HQJRQ��E\�UHJLRQ�&RPSDQ\�$�� �
�����

:LOD\DK�
5HJLRQ�

-DWL�
7HDN�

�P���

3LQXV�
3LQH�

�P���

0DKRQL�
0DKRJDQ\�

�P���

6HQJRQ�
6HQJRQ�

�P���

6XPHGDQJ� ������ ������ ��� ����

0DMDOHQJND� ��� ��� ���� ��

3XUZDNDUWD� ������ ������ ������ ���

,QGUDPD\X� ������ �� ������ ��

-XPODK�
7RWDO�

������� ������ ������ ����

�

6XPEHU��6RXUFH����%36������



��

:LOD\DK�
5HJLRQ�

*HWDK�SLQXV�
3LQHVDS�

�7RQ��

'DXQ�ND\X�
SXWLK� 5XPSXW�*DMDK�

%XOUXVK�

�7RQ��

%DPEX�
%DPERR�

�%DWDQJ��
(XFDO\SWXV�

OHDYHV�

�7RQ��

6XPHGDQJ� ������ ��� ��� ����

0DMDOHQJND� ���� ������ ���� ��

3XUZDNDUWD� ���� ���� �� �������

,QGUDPD\X� �� ������� �� ��

-XPODK�
7RWDO�

������ ������� ���� �������

�

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

� 3DGD� WDKXQ� ������ GL� DQWDUD� HPSDW�
ZLOD\DK��,QGUDPD\X�PHQJKDVLONDQ�ND\X�MDWL�
WHUWLQJJL�� VHGDQJNDQ� XQWXN� ND\X� ODLQQ\D�
ZLOD\DK� 3XUZDNDUWD� PHQJKDVLONDQ� ND\X�
WHUWLQJJL� XQWXN� ND\X� 3LQXV�� 0DKRQL�� GDQ�
$FFDVLD�PDQJLXP�

� 3HUXVDKDDQ� $� MXJD� PHPSURGXNVL�
KDVLO�KXWDQ�EXNDQ�ND\X�EHUXSD�JHWDK�SLQXV��
GDXQ� ND\X� SXWLK�� UXPSXW� � *DMDK�� GDQ�
EDPEX�VHSHUWL�WHUWHUD�GDODP�7DEHO���

� 3HQJDPDWDQ� GL� ODSDQJDQ�� EHEHUDSD�
WDQDPDQ� KXWDQ� SURGXNVL� MXJD� GLODNXNDQ�
WXPSDQJVDUL�GHQJDQ�WDQDPDQ�VHPXVLP�ROHK�
SDUD� SHVDQJJHP�� 3HVDQJJHP� PHUXSDNDQ�
VHEXWDQ� XQWXN� SHWDQL� \DQJ� LNXW� GDODP�
NHJLDWDQ� SHQJHORODDQ� KXWDQ� GL� -DZD�
�0DKPXG�� ������� 3HVDQJJHP�PHQJHUMDNDQ�
ODKDQ�PHODOXL� 3+%0� �3HQJHORODDQ� 6XPEHU�
'D\D�+XWDQ�%HUVDPD�0DV\DUDNDW��

� 3HQJHORODDQ� 3+%0� DGDODK� VXDWX�
VLVWHP�SHQJHORODDQ�VXPEHU�GD\D�KXWDQ�\DQJ�
GLODNXNDQ�EHUVDPD�ROHK�3HUXVDKDDQ�$�GDQ�
PDV\DUDNDW� GHVD� KXWDQ� GDQ� DWDX�
3HUXVDKDDQ� $� GHQJDQ� SLKDN� ODLQ� \DQJ�
EHUNHSHQWLQJDQ� �VWDNHKROGHU�� GHQJDQ� MLZD�
EHUEDJL�� VHKLQJJD� NHSHQWLQJDQ� EHUVDPD�
XQWXN�PHQFDSDL� NHEHUODQMXWDQ� IXQJVL� GDQ�
PDQIDDW� VXPEHU� GD\D� KXWDQ� GDSDW�
G LZX MXGNDQ � V H FD U D � RS W LPD O � G DQ �
SURSRUVLRQDO�� 3+%0� GLPDNVXGNDQ� XQWXN�
PHPEHULNDQ� DUDKDQ� SHQJHORODDQ� VXPEHU�
GD\D� KXWDQ� GHQJDQ� PHPDGXNDQ� DVSHN�
DVSHN� HNRQRPL�� HNRORJL�� GDQ� VRVLDO� VHFDUD�
SURSRUVLRQDO�GDQ�SURIHVLRQDO�JXQD�PHQFDSDL�
YLVL�GDQ�PLVL�SHUXVDKDDQ��1LODL�GDQ�SURSRUVL�
EHUEDJL� GDODP� 3+%0� GLWHWDSNDQ� VHVXDL�
GHQJDQ�QLODL� GDQ�SURSRUVL�PDVXNDQ� IDNWRU�
SURGXNVL�\DQJ�GLNRQWULEXVLNDQ�ROHK�PDVLQJ�
PDVLQJ� SLKDN� �SHUXVDKDDQ�� PDV\DUDNDW��
GHVD� KXWDQ�� SLKDN� \DQJ� EHUNHSHQWLQJDQ��

:LOD\DK�
5HJLRQ�

6RQRNHOLQJ�
5RVHZRRG�

�P���

3XVSD�
3XVSD��

�P���

0DHVRSVLV�
0DHVRSVLV�

�P���

$FFDVLDPDQJLXP�
$FFDVLDPDQJLXP�

�P���

5LPED�
FDPSXU�

PL[HG�IRUHVW�

�P���

6XPHGDQJ� �� �� ��� �� ���

0DMDOHQJND� �� �� �� ���� ����

3XUZDNDUWD� �� �� �� ������ ������

,QGUDPD\X� �� �� �� ��� ���

-XPODK�
7RWDO�

�� �� ��� ������ ������

�

7DEHO���� 3URGXNVL� ND\X� EXODW� �6RQRNHOLQJ�� 3XVSD��0DHVRSVLV�� $FFDVLD� PDQJLXP�� 5LPED�
FDPSXU��PHQXUXW�ZLOD\DK�GL�3HUXVDKDDQ�$������

7DEOH����3URGXFWLRQ�URXQGZRRG��5RVHZRRG���3XVSD���0DHVRSVLV���$FFDVLD�PDQJLXP���PL[HG�
IRUHVW��E\�UHJLRQ�DW�$�&RPSDQ\������

6XPEHU��6RXUFH����%36������

6XPEHU��6RXUFH����%36������

7DEHO�����3URGXNVL�KDVLO�KXWDQ�EXNDQ�ND\X�GL�3HUXVDKDDQ�$������
7DEOH����3URGXFWLRQ�RI�QRQ�ZRRG�IRUHVW�SURGXFW�DW�&RPSDQ\�$������
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6XPEHU��6RXUFH����)XMLZDUD�HW�DO�������

*DPEDU����6WUXNWXU�SHODNVDQDDQ�3+%0
)LJXUH����6WUXFWXUH�RI�3+%0�LPSOHPHQWDWLRQ

VHEDJDLPDQD� GLWHWDSNDQ� GDODP� 6XUDW�
.HSXWXVDQ� 'LUHNVL� 3HUXVDKDDQ� $� SDGD�
7DKXQ�������

� 3+%0� GLODNVDQDNDQ� EHUGDVDUNDQ�
NHVHSDNDWDQ� DQWDUD� 3HUXVDKDDQ� $� GDQ�
/0'+�� 'DODP� NRQWUDN�� WHUFDQWXP� ODKDQ�
\DQJ� GLDORNDVLNDQ� GL� KXWDQ� QHJDUD� \DQJ�
GLEDJLNDQ� NHSDGD� SHVDQJJHP�� \DQJ�
PHQJHOROD�ODKDQ�PHODOXL�NHUMDVDPD�GLDQWDUD�
PHUHND�� 8PXPQ\D�� MHQLV� WDQDPDQ� GLSLOLK�
EHUGDVDUNDQ�SHWDN�GDQ�NHORPSRN�WDQL�KXWDQ�
\DQJ�GLNHOROD�ROHK�SHVDQJJHP��$ORNDVL�ODKDQ�
ELDVDQ\D� GLNHOROD� ROHK� SHVDQJJHP� VHFDUD�
LQGLYLGX��*DPEDU����

� 3DGD�VDDW�SHQJDPDWDQ�GL�ODSDQJDQ��
NSHJLDWDQ� 3+%0� \DQJ� WDPSDN� DGDODK�
NHJLDWDQ� WXPSDQJVDUL� GL� DQWDUD� WDQDPDQ�
ND\X� VHSHUWL� *DPEDU� ��� 'L� VHOD� WDQDPDQ�
ND\X�� GLODNXNDQ� SHQDQDPDQ� WDQDPDQ�

VHPXVLP�\DLWX�VLQJNRQJ��SDGL�JRJR��NDFDQJ�
LMR�� NDFDQJ� SDQMDQJ�� WLPXQ�� VHPDQJND��
MDJXQJ��GDQ�SLVDQJ��'HQJDQ�YDULDVL�WDQDPDQ�
WXPSDQJ� VDUL� WHUVHEXW�� GDSDW� GLSHUROHK�
SHQGDSDWDQ� VHNLWDU� ,'5� ��� ²� ��� MXWD� SHU�
WDKXQ� DWDX� VHWDUD� GHQJDQ� ,'5� ���� ULEX� ²� �
����� MXWD�SHU�EXODQ��%HVDUQ\D�SHQGDSDWDQ�
WHUVHEXW�VXGDK�VHWDUD�EDKNDQ�PHOHELKL�80.�
�8SDK�0LQLPXP�.DEXSDWHQ�GL�-DZD�%DUDW��
\DQJ� WHUWHUD� GDODP� 7DEHO� ��� 0HVNLSXQ�
GHPLNLDQ��ELODPDQD� WHUMDGL�NHQDLNDQ�XSDK�
KLQJJD������VHFDUD�ILQDQVLDO�SHPEDQJXQDQ�
NHEXQ�NDUHW�WHWDS�OD\DN�XQWXN�GLODNVDQDNDQ

� -LND�KXWDQ�SURGXNVL�PHQMDGL�NHEXQ�
NDUHW�� NHJLDWDQ� WXPSDQJVDUL� WDQDPDQ�
VHPXVLP�KDQ\D�GDSDW�GLODNXNDQ�SDGD�VDDW�
WDQDPDQ� NDUHW� EHUXVLD� �� VDPSDL� �� WDKXQ�
VDMD�� NDUHQD� VHODQMXWQ\D� JDZDQJDQ� DNDQ�
WHUWXWXS�ROHK�NDQRSL�SRKRQ�NDUHW�

*DPEDU����.RQGLVL�WXPSDQJ�VDUL�WDQDPDQ�VHPXVLP�GHQJDQ�WDQDPDQ�ND\X
)LJXUH����&RQGLWLRQV�RI�LQWHUFURSSLQJ�DQQXDOV�ZLWK�WLPEHU�SODQWV



��

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

� 6HODLQ� WDQDPDQ� VHPXVLP�� MXJD�
GLWHPXNDQ� VDSL� GDQ�NHUEDX�EHUNHOLDUDQ�GL�
KXWDQ�SURGXNVL��+DO�WHUVHEXW�VXGDK�PHQMDGL�
NHELDVDDQ� PDV\DUDNDW� VHNLWDU� NDUHQD�
PHUHND� PHQFDUL� UXPSXW� VHEDJDL� SDNDQ�
WHUQDNQ\D��*DPEDU�����.HELDVDDQ�WHUVHEXW��
DNDQ� PHQJJDQJJX� NXOLW� SRKRQ� NDUHW�
ELODPDQD�ZLOD\DK�WHUVHEXW�DNDQ�GLNRQYHUVL�
PHQMDGL� NDUHW�� 3HPLOLN� WHUQDN� KDUXV�
PHQJDQGDQJNDQ� WHUQDNQ\D� GL� ZLOD\DK�
WHUWHQWX� VHKLQJJD� NHEXQ� NDUHW� WLGDN�
WHUJDQJJX�

3HQGXGXN�GDQ�0DWD�3HQFDKDULDQ

-XPODK�SHQGXGXN�WHUEDQ\DN�GL�'HVD�
6DQFD�� .DEXSDWHQ� ,QGUDPD\X�� OHELK� GDUL�
����SHQGXGXN�PHUXSDNDQ�SHQGXGXN�ORNDO�
VXNX� 6XQGD� GDQ� EHUDJDPD� ,VODP�� VDQJDW�
MDUDQJ�DGD�SHQGDWDQJ�GDUL�GDHUDK�ODLQ��7DEHO�
��GDQ�7DEHO����

'DODP� KDO� PDWD� SHQFDKDULDQ��
VHMXPODK� OHELK� GDUL� ���� EHNHUMD� VHEDJDL�
SHWDQL� GDQ� EXUXK� WDQL� EDLN� GL� ODKDQQ\D�
VHQGLUL� PDXSXQ� PHQMDGL� SHVDQJJHP�
DWDXSXQ� EXUXK� WDQL� GL� KXWDQ� SURGXNVL�
�7DEHO����GDQ������5DWD�UDWD�\DQJ�EHNHUMD�GL�
SHUWDQLDQ� PHUXSDNDQ� WHQDJD� WXD�� DGDSXQ�
WHQDJD� PXGD� GL� .DEXSDWHQ� 6XPHGDQJ�
EDQ\DN�\DQJ�EHNHUMD�NH�OXDU�GDHUDK�\DLWX�NH�
SDEULN�SDEULN� GL� ZLOD\DK� -DNDUWD��
VHGDQJNDQ�WHQDJD�WXD�EDQ\DN�\DQJ�WLQJJDO�GL�
GHVD�� .KXVXVQ\D� GL� GDHUDK� 3XUZDNDUWD��
XQWXN� WHQDJD� ZDQLWD� VHEDJLDQ� EHNHUMD� GL�
SDEULN�WHNVWLO�GDQ�DGD�\DQJ�EHNHUMD�GL�OXDU�
QHJHUL� VHEDJDL� 7.:� �WHQDJD� NHUMD� ZDQLWD���
VHGDQJNDQ�WHQDJD�SULD�WHWDS�GL�GHVD�PHQMDGL�
SHWDQL�EDLN�GL�ODKDQQ\D�VHQGLUL�PDXSXQ�GL�
KXWDQ�SURGXNVL�

7DEHO����%HVDUDQ�8SDK�0LQLPXP�.DEXSDWHQ�GL�-DZD�%DUDW�WDKXQ����������
7DEOH����9DOXH�RI�'LVWULFW�0LQLPXP�:DJHV�DW�:HVW�-DYD�����������

.DEXSDWHQ�
'LVWULFW�

80.��
�,'5�EXODQ��

'LVWULFW�0LQLPXP�:DJHV�
�,'5�PRQWK��

����� �����

6XPHGDQJ� �������������� ��������������

0DMDOHQJND� �������������� ��������������

3XUZDNDUWD� �������������� ��������������

,QGUDPD\X� �������������� ��������������

�6XPEHU�� 6XUDW�.HSXWXVDQ�*XEHUQXU�-DZD�%DUDW������
6RXUFH��� 'HFUHH�RI�:HVW�-DYD�*RYHQRU������

�

��� �

*DPEDU����7HUQDN�VDSL�GDQ�NHUEDX�\DQJ�EHUNHOLDUDQ�GL�NDZDVDQ�KXWDQ
)LJXUH����&DWWOH�DQG�EXIIDORHV�WKDW�URDP�LQ�WKH�IRUHVW�DUHD
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7DEHO���� .DUDNWHULVWLN� GHPRJUDIL� GHVD�GHVD� VHNLWDU� FDORQ� NHEXQ� NDUHW� GL� .DEXSDWHQ�
6XPHGDQJ�GDQ�0DMDOHQJND

7DEOH���� 'HPRJUDSKLF� FKDUDFWHULVWLFV� RI� YLOODJHV� VXUURXQGLQJ� SURVSHFWLYH� UXEEHU� DUHD� DW� � �
6XPHGDQJ�DQG�0DMDOHQJND�GLVWULFWV

6XPEHU��� 'DWD�PRQRJUDIL�GHVD
6RXUFH� ���� 'DWD�PRQRJUDSK�RI�YLOODJH

8UDLDQ

�

'HVFULSWLRQ

� .DEXSDWHQ

�

6XPHGDQJ

�

6XPHGDQJ�GLVWULFW

�

.DEXSDWHQ

�

0DMDOHQJND

�

0DMDOHQJND�
GLVWULFW

�

.HFDPDWDQ

�

7RPR

�

7RPR�VXE�GLVWULFW

�

.HFDPDWDQ�

�

8MXQJ�-D\D

�

8MXQJ�-D\D�VXE�GLVWULFW

�

.HFDPDWDQ

�

.HUWDMDWL

�

.HUWDMDWL�
VXE�GLVWULFW

�

'HVD

�

7RPR

�

7RPR�
YLOODJH

�

'HVD

�

.DU\DPXNWL

�

.DU\DPXNWL

�

YLOODJH

�

'HVD�
8MXQJ�
-D\D

�

8MXQJ�
-D\D�
YLOODJH

�

'HVD

�

6DNXU�
-D\D

�

6DNXU�
-D\D�
YLOODJH

�

'HVD

�

0HNDUPXO\D

�

0HNDUPXO\D�
YLOODJH

�

-XPODK

�

SHQGXGXN

��

�..�

�

�����

�

���

�

�����

�

�����

�

�����

�

-XPODK

�

MLZD��RUDQJ�

�

�����

�

�����

�

�����

�

�����

�

�����

�

-XPODK

�

DQJJRWD

�

NHOXDUJD��RUDQJ�

�

�

�

�

�

�

�

�

�

�

�

/XDV

�

GHVD��.P��

�

���

�

���

�

���

�

�����

�

���

�

.HUDSDWDQ

�

SHQGXGXN�
�RUDQJ�NP��

�

�

�

�

�

��

�

�

�

��

�

8VLD

�

SURGXNWLI����

�

��

�

��

�

��

�

��

�

��

�

$VDO

�

6XNX

�
� � � � �


�/RNDO��6XQGD�����

�

��

�

��

�

��

�

��

�

��

�


�3HQGDWDQJ

�

GDHUDK�
ODLQ����

�

�

�����

�

�

�

�

��

�

��

�

$JDPD�GDQ

�

NHSHUFD\DDQ

�


�,VODP����

�

��

�

��

�

��

�

��

�

��

�


�VHODLQ

�

LVODP����

�

�

�

�

�

�

�

�

�

�

�

�

� � � � �

� � � � � �

�

� � � � � �



���

7DEHO���� .DUDNWHULVWLN� GHPRJUDIL� GHVD�GHVD� VHNLWDU� FDORQ� ODKDQ� NDUHW� GL� .DEXSDWHQ�
3XUZDNDUWD�GDQ�,QGUDPD\X

7DEOH����� 'HPRJUDSKLF� FKDUDFWHULVWLFV� RI� YLOODJHV� VXUURXQGLQJ� SURVSHFWLYH� UXEEHU� DUHD� DW�
3XUZDNDUWD�GLVWULFW�DQG�,QGUDPD\X�GLVWULFWV

�
� �

6XPEHU��� 'DWD�PRQRJUDIL�GHVD

6RXUFH��� 'DWD�RI�YLOODJH�PRQRJUDSK

� � � � �
� �

� � � � �

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

� � � � �

� � � � � �

�

� � � � � �

�

.DEXSDWHQ�
3XUZDNDUWD�
3XUZDNDUWD�

GLVWULFW�

.DEXSDWHQ�,QGUDPD\X�
,QGUDPD\X�GLVWULFW�

8UDLDQ�
'HVFULSWLRQ�

.HFDPDWDQ�

.LDUDSHGHV�

.LDUDSHGHV�
VXE�GLVWULFW�

.HFDPDWDQ�
7HULVL�

7HULVL�VXE�
GLVWULFW�

.HFDPDWDQ�*DQWDU�
*DQWDU�VXE�GLVWULFW�

��

'HVD�
0DUJDOX\X�
0DUJDOX\X�

YLOODJH�

'HVD�
&LNDZXQJ�
&LNDZXQJ�
YLOODJH�

'HVD�
0HNDUZDUX�
0HNDUZDUX�

YLOODJH�

'HVD�6DQFD�
6DQFD�
YLOODJH�

-XPODK�SHQGXGXN���..�� ������ ������ ������ ������

-XPODK�MLZD��RUDQJ�� ������ ������ ������ ������

-XPODK�DQJJRWD�NHOXDUJD�
�RUDQJ�� �� �� �� ��

/XDV�GHVD��.P��� ������ ������ ������ ������
.HUDSDWDQ�SHQGXGXN�
�RUDQJ�NP��� �� �� �� ��
8VLD�SURGXNWLI����� ��� ��� ��� ���

$VDO�6XNX� �� �� �� ��


�/RNDO��6XQGD������ ��� ��� ��� ���

�3HQGDWDQJ�GDHUDK�ODLQ�
���� ��� ��� �� ��

$JDPD�GDQ�NHSHUFD\DDQ�


�,VODP����� ��� ��� ��� ���


�VHODLQ�LVODP����� �� �� �� ��

�
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�

7DEHO����� 3HUVHQWDVH�VXPEHU�PDWD�SHQFDKDULDQ�SHQGXGXN�GHVD�GHVD�VHNLWDU�FDORQ� ODKDQ�
NDUHW�GL�.DEXSDWHQ�6XPHGDQJ�GDQ�0DMDOHQJND

7DEOH������ 3HUFHQWDJH�RI�SRSXODWLRQ�OLYHOLKRRG�YLOODJHV�VXUURXQGLQJ�WKH�SURSHFWLYH�UXEEHU�ODQG�

� DW�6XPHGDQJ�GLVWULFW�DQG�0DMDOHQJND�GLVWULFW


��6XPEHU�PDWD�SHQFDKDULDQ�QRQ�SHUWDQLDQ�DQWDUD�ODLQ�316��ZLUDVZDVWD��EXUXK�SDEULN��WXNDQJ����ND\X�GDQ�7.:�

6XPEHU��� 'DWD�SULPHU�

6RXUFH��� �SULPDU\�GDWD

7DEHO����� 3HUVHQWDVH�VXPEHU�PDWD�SHQFDKDULDQ�SHQGXGXN�GHVD�GHVD�VHNLWDU�FDORQ� ODKDQ�
NDUHW�GL�.DEXSDWHQ�3XUZDNDUWD�GDQ�.DEXSDWHQ�,QGUDPD\X

7DEOH����� 3HUFHQWDJH�RI�SRSXODWLRQ�OLYHOLKRRG�YLOODJHV�VXUURXQGLQJ�WKH�SURVSHFWLYH�UXEEHU�

� ODQG�DW�3XUZDNDUWD�GLVWULFW�DQG�,QGUDPD\X�GLVWULFW

8UDLDQ�
'HVFULSWLRQ�

.DEXSDWHQ�
3XUZDNDUWD�
3XUZDNDUWD�

'LVWULFW�

.DEXSDWHQ�,QGUDPD\X�
,QGUDPD\X�GLVWULFW�

.HFDPDWDQ�

.LDUD�SHGHV�

.LDUD�SHGHV�
VXE�GLVWULFW�

.HFDPDWDQ�7HULVL�
7HULVL��VXE�GLVWULFW�

.HFDPDWDQ�*DQWDU�
*DQWDU�VXE�GLVWULFW�

'HVD�
0DUJDOX\X�
0DUJDOX\X�

YLOODJH�

'HVD�&LNDZXQJ�
&LNDZXQJ�YLOODJH�

'HVD�
0HNDUZDUX�
0HNDUZDUX�

YLOODJH�

'HVD�
6DQFD�
6DQFD�
YLOODJH�

3HUWDQLDQ���������������������
�SHWDQL�²�EXUXK�WDQL������

��� ��� ��� ���

1RQ�SHUWDQLDQ
����� ��� ��� ��� ���

-XPODK� ���� ���� ���� ����

�
��6XPEHU�PDWD�SHQFDKDULDQ�QRQ�SHUWDQLDQ�DQWDUD�ODLQ�316��ZLUDVZDVWD��EXUXK�SDEULN��WXNDQJ����ND\X�GDQ�7.:�

6XPEHU��� 'DWD�SULPHU�

6RXUFH��� �SULPDU\�GDWD

�

.DEXSDWHQ

�

6XPHGDQJ

�
6XPHGDQJ�GLVWULFW

�

.DEXSDWHQ

�
0DMDOHQJND

�
0DMDOHQJND�

GLVWULFW

�

8UDLDQ
�'HVFULSWLRQ

�

.HFDPDWDQ
�
7RPR

�7RPR�VXE�GLVWULFW
�

.HFDPDWDQ�8MXQJ�
-D\D
�8MXQJ�-D\D�VXE�

GLVWULFW
�

.HFDPDWDQ
�.HUWDMDWL

�.HUWDMDWL�
VXE�GLVWULFW

�

�

'HVD �7RPR �

7RPR ���

YLOODJH �

'HVD�
.DU\DPXNWL�

.DU\DPXNWL�
YLOODJH

�

'HVD��
8MXQJ�
-D\D�

8MXQJ�
-D\D�
YLOODJH

�

�
'HVD�

6DNXU�
-D\D�

6DNXU�
-D\D�
YLOODJH
�

'HVD�

0HNDUPXO\D�

0HNDUPXO\D�
YLOODJH
�

3HUWDQLDQ���������������������
�SHWDQL

�

²

�

EXUXK

�

WDQL�����

�
��

�

��
�

��
�

��
�

��
�

1RQ�SHUWDQLDQ


�

���

�

��

�

��

�

��

�

��

�

��

�

-XPODK

�

���

�

���

�

���

�

���

�

���

�

�
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.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

5 H V S R Q � 0 D V \ D U D N D W � W H U K D G D S �
3HPEDQJXQDQ�.HEXQ�.DUHW

3DUD� UHVSRQGHQ� XPXPQ\D� EHOXP�
PHQJHWDKXL�WHNQLV�EXGLGD\D�WDQDPDQ�NDUHW��
VHKLQJJD�ELODPDQD�PHUHND�GLWDULN�PHQMDGL�
WHQDJD�NHUMD�GL�3HUXVDKDDQ�$��PDND�KDUXV�
GLEHNDOL�LOPX�SHQJHWDKXDQ�WHNQLV�EXGLGD\D�
WDQDPDQ�NDUHW�

%HULNXW� KDVL O � VXUYHL � UHVSRQ�
P D V \ D U D N D W � P H Q J H Q D L � U H Q F D Q D �
SHQJHPEDQJDQ� NHEXQ� NDUHW� GL� KXWDQ�
SURGXNVL��

��� .DEXSDWHQ�6XPHGDQJ
� 3DGD� XPXPQ\D� UHVSRQGHQ� PHQHULPD�

KDGLUQ\D� UHQFDQD� SHPEDQJXQDQ�
SHUNHEXQDQ� NDUHW�� NDUHQD� DNDQ�
PHPEXND�ODSDQJDQ�NHUMD�\DQJ�OXDV��GDQ�
GLKDUDSNDQ� SHUHNUXWDQ� WHQDJD� EHUDVDO�
GDUL� SHVDQJJHP� \DQJ� WHODK� PHQJLNXWL�
3+%0��'L�VLVL�ODLQ��SDUD�SHVDQJJHP�\DQJ�
WHULNDW� GDODP� 3+%0� WDQDPDQ� ND\X�
NKDZDWLU� DNDQ� DGD� SHUXEDKDQ� EHQWXN�
NHUMDVDPD�� DSDNDK� GLODQMXWNDQ� DWDX�
G L E H UK HQ W L N DQ � GDQ � M X JD � S R O D �
WXPSDQJVDUL�NDUHQD�DNDQ�PHUXEDK�SROD�
NHUMD�PHUHND��'L�.DEXSDWHQ�6XPHGDQJ��
SRWHQVL� WHQDJD� NHUMD� FXNXS� EDQ\DN�
GHQJDQ� GRPLQDVL� WHQDJD� NHUMD� VHEDJDL�
SHWDQL�� VHKLQJJD� GLKDUDSNDQ� DNDQ�
PHPXGDKNDQ�XQWXN�PHQJDMDN�PHUHND�
VHEDJDL� WHQDJD� NHUMD� GL� NHEXQ� NDUHW�
ELODPDQD� KXWDQ� SURGXNVL� VXGDK�
GLNRQYHUVL�PHQMDGL�NHEXQ�NDUHW��

��� .DEXSDWHQ�0DMDOHQJND
3DGD� XPXPQ\D� PHUHVSRQ� SRVLWLI�
GHQJDQ� NRQYHUVL� KXWDQ� SURGXNVL�
PHQMDG L � NHEXQ� NDUH W � � QDPXQ�
GLKDUDSNDQ�WHWDS�PHQJJXQDNDQ�VLVWHP�
NHUMDVDPD�3+%0�\DLWX�EDJL�KDVLO�ND\X�
GDQ� QRQ� ND\X�� EXNDQ� NRQVHS�
SHUNHEXQDQ� �KXEXQJDQ� SHPLOLN�
SHUXVDKDDQ�GDQ�NDU\DZDQ�VDMD���

��� .DEXSDWHQ�3XUZDNDUWD
3DUD� UHVSRQGHQ� VHFDUD� XPXP� VHWXMX�
GHQJDQ�SHQJHPEDQJDQ�WDQDPDQ�NDUHW��
NDUHQD�GLKDUDSNDQ�WHUEHQWXN�ODSDQJDQ�
NHUMD�EDUX�GDQ�PHQDPEDK�SHQGDSDWDQ��
'L�.DEXSDWHQ�3XUZDNDUWD��SHNHUMD�\DQJ�
PHQMDGL� SHVDQJJHP� KDQ\D� VHGLNLW��
VHEDJLDQ�EHVDU�PHQMDGL� EXUXK� WHQDJD�
KDULDQ� OHSDV� EDJL� SHUXVDKDDQ� $�� GDQ�
PHQJRODK�ODKDQ�PLOLN�SULEDGL��.RQGLVL�

.DEXSDWHQ�3XUZDNDUWD�EHUEHGD�GHQJDQ�
N D E X S D W H Q � O D L Q Q \ D � � G LP D Q D �
NHWHUVHGLDDQ� WHQDJD� NHUMD� XQWXN�
SHUWDQLDQ� VHGLNLW� NDUHQD� EHUVDLQJ�
GHQJDQ� LQGXVWUL� WHUXWDPD� GDODP� KDO�
XSDK�� 6HEDJLDQ� EHVDU� WHQDJD� \DQJ�
WHUVHGLD�EHUXVLD�GL�DWDV����WDKXQ��MLND�
SHUXVDKDDQ�$�LQJLQ�PHPEDQJXQ�NHEXQ�
NDUHW� PHPHUOXNDQ� WHQDJD� NHUMD�
WDPEDKDQ�GDUL�OXDU�ZLOD\DK��6HODLQ�LWX��
ORNDVL� ODKDQ� \DQJ� EHUEXNLW� DNDQ�
PHPHUOXNDQ� VSHVLILNDVL� WHNQLV� \DQJ�
NKXVXV�� GDQ� ELD\D� HNVWUD� GLEDQGLQJ�
ODKDQ�GDWDU����

��� .DEXSDWHQ�,QGUDPD\X
5HVSRQ� PDV\DUDNDW� .DEXSDWHQ�
,QGUDPD\X� KDPSLU� VDPD� GHQJDQ�
NDEXSDWHQ�ODLQQ\D�WHUXWDPD�GDODP�KDO�
SROD� NHUMDVDPD� \DQJ� DNDQ�GLWHUDSNDQ�
MLND� GLNRQYHUVL� PHQMDGL� NHEXQ� NDUHW��
-LND� SHQJHORODDQ� NHEXQ� NDUHW� GLEXDW�
VLVWHP� SHUNHEXQDQ� �SHUXVDKDDQ�
WHQDJD�NHUMD��EXNDQ�EHQWXN�EDJL�KDVLO�
VHSHUWL� NRQVHS� 3+%0� VHEHOXPQ\D��
PDND� PHUHND� PHUDVD� NKDZDWLU�
WHUJDQJJXQ\D� SROD� NHUMD� GDQ� SROD�
WXPSDQJVDUL � \DQJ� VXGDK� DGD��
7HUXWDPD�WXPSDQJVDUL�WDQDPDQ�ND\X�
SDGL��\DQJ�PHUXSDNDQ�EDKDQ�PDNDQDQ�
SRNRN��

�
� 6HFDUD� XPXP�� UHVSRQ� PDV\DUDNDW�
WHUKDGDS� SHQJHPEDQJDQ� NHEXQ� NDUHW� GL�
KXWDQ� SURGXNVL� PHQJDODPL� NHNKDZDWLUDQ�
DNDQ�DGDQ\D�SHUXEDKDQ�3+%0�\DQJ�VXGDK�
EHUODQJVXQJ�ODPD��0DV\DUDNDW�SHUOX�GLEHUL�
SHPDKDPDQ�EDKZD�NHEXQ�NDUHW�PHUXSDNDQ�
WDQDPDQ�WDKXQDQ�\DQJ�GLSDQHQ�VHMDN�XVLD���
WDKXQ��GDQ�GLVDGDS�WLJD�KDUL�VHNDOL��WHQWXQ\D�
PHPHUOXNDQ�WHQDJD�NHUMD�\DQJ�EDQ\DN�GDQ�
DNWLYLWDV� NHEXQ� \DQJ� EDQ\DN� PXODL� GDUL�
SHUVLDSDQ�ODKDQ�KLQJJD�SHPDQHQDQ��6DQJDW�
EHUEHGD�GHQJDQ�SHQJHORODDQ�KXWDQ�SURGXNVL�
�WDQDPDQ� ND\X�� \DQJ� WHNQLV� EXGLGD\DQ\D�
KDQ\D� GL� ZDNWX�ZDNWX� WHUWHQWX�� -XPODK�
WHQDJD�NHUMD�SHQ\DGDS�\DQJ�GLSHUOXNDQ�EDJL�
SHUNHEXQDQ� NDUHW � FXNXS� EDQ\DN� �
WHUJDQWXQJ� SDGD� VLVWHP� HNVSORLWDVL� \DQJ�
DNDQ�GLJXQDNDQ�GDSDW�GLOLKDW�GDODP�7DEHO�
����

� 3HQGHNDWDQ� NHOHPEDJDDQ� EDLN�
VHFDUD� IRUPDO� PDXSXQ� LQIRUPDO� DQWDUD�
SHUXVDKDDQ� GHQJDQ� DSDUDW� GHVD� GDQ�
PDV\DUDNDW� VHNLWDU�� WHUXWDPD� SDUD�
SHVDQJJHP�\DQJ�EHUNDLWDQ�ODQJVXQJ�GHQJDQ�



���
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6LVWHP�VDGDS�
7DSSLQJ�V\VWHP�
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.HEXWXKDQ�MXPODK�WHQDJD�NHUMD�SHQ\DGDS�
�RUDQJ��

1XPEHU�RI�UXEEHU�WDSSHUV�QHHGHG�
�SHUVRQ��
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6���'��� ����� ������

6���'��� ����� ����

6���'��� ����� ����

�

7DEHO������ .HEXWXKDQ�MXPODK�WHQDJD�NHUMD�SHQ\DGDS�SHU�XQLW�SHPEDQJXQDQ�NHEXQ�NDUHW
7DEOH������ 1XPEHU�RI� UXEEHU� WDSSHUV�ZKLFK�DUH�QHHGHG�IRU�HYHU\�XQLW�RI� UXEEHU�SODQWDWLRQ�
� � GHYHORSPHQW

SUR\HN� SHPEDQJXQDQ� NHEXQ� NDUHW� VDQJDW�
S H Q W L Q J � G L O D N V D Q D N D Q � X Q W X N �
NHEHUODQJVXQJDQ� SHPEDQJXQDQ� NHEXQ�
NDUHW�NH�GHSDQQ\D�GDQ�WLGDN�WHUMDGL�NRQIOLN��
NDUHQD� DSDELOD� WHUMDGL� NRQIOLN� NHKXWDQDQ�
DNDQ�PHPEDZD�PDODSHWDND�EDJL�SLKDN�\DQJ�
WHUOLEDW� DWDX�SLKDN� ODLQ� \DQJ� WLGDN� WHUOLEDW�
ODQJVXQJ�� ,QGLYLGX�LQGLYLGX� WHUWHQWX�
PHQGDSDW�DQFDPDQ�GDQ�VXPEHU�GD\D�DODP�
PHQMDGL� UXVDN�� 3HQJHORODDQ� NRQIOLN�
GLSHUOXNDQ� XQWXN� PHQJDQWLVLSDVL� NRQIOLN�
GDQ�PHQJKLQGDUL�DWDX�PHQJXUDQJLQ\D�VHUWD�
PHQLQJNDWNDQ� NHWHUEXNDDQ� GDODP�

PHQ\LNDSL� SHUEHGDDQ� SHQLODLDQ�� 3HQ\HEDE�
XPXP�NRQIOLN�GL� VHNWRU�NHKXWDQDQ�DQWDUD�
ODLQ�NHJLDWDQ�+3+��DNWLYLWDV�SHQHEDQJDQ�OLDU�
�LOOHJDO�ORJJLQJ����SHQHWDSDQ�NDZDVDQ�OLQGXQJ�
GDQ� SHQHWDSDQ� NDZDVDQ� WDPDQ� QDVLRQDO��
SHPEDQJXQDQ�+7,�GDQ�SHUNHEXQDQ�NHODSD�
VDZLW��.RQIOLN� LQL� WHUMDGL�NDUHQD�SHUEHGDDQ�
SDQGDQJDQ� PHQJHQDL� KDN� DWDV� ODKDQ��
SHODQJJDUDQ� SHUMDQMLDQ� ROHK� SLKDN�SLKDN�
\DQJ� WHUNDLW�PDXSXQ� NHWLGDNMHODVDQ� EDWDV�
NDZDVDQ� �:XODQ�� <DVPL�� 3XUED�� 	�
:ROOHQEHUJ���������

.(6,038/$1

3HUHQFDQDDQ� SHPEDQJXQDQ� NHEXQ�
NDUHW�VHEDLNQ\D�GLWLQMDX�GDUL�VLVL�DJURNOLPDW��
HNRQRPL�GDQ�VRVLDO��'DUL�NDMLDQ�\DQJ�VXGDK�
GLODNXNDQ��VHFDUD� ILQDQVLDO�GDQ�DJURNOLPDW�
VXGDK� OD\DN� XQWXN� GLODNVDQDNDQ�� 'DODP�
WXOLVDQ� LQL�� NRQGLVL� VRVLDO� GLMDEDUNDQ�
EHUGDVDUNDQ� GDWD� PRQRJUDIL� WLQJNDW�
NDEXSDWHQ�GDQ�UHVSRQ�PDV\DUDNDW�WHUKDGDS�
SHPEDQJXQDQ� NHEXQ� NDUHW� GL� ZLOD\DKQ\D��
.DUDNWHULVWLN� PDV\DUDNDW� VHNLWDU� KXWDQ�
SURGXNVL� \DQJ� WHUOHWDN� GL� .DEXSDWHQ�
6XPHGDQJ�� 0DMDOHQJND�� 3XUZDNDUWD� GDQ�
,QGUDPD\X� GDSDW� GLVLPSXONDQ� VHEDJDL�
EHULNXW� �� NRQGLVL� XPXP� NDEXSDWHQ� WHODK�
PHPLOLNL� LQIUDVWUXNWXU� GDQ� NHOHPEDJDDQ�
\DQJ�PHPDGDL�� WHQDJD� NHUMD� WHUVHGLD� \DQJ�
GLGRPLQDVL� GHQJDQ� PDWD� SHQFDKDULDQ� GL�
ELGDQJ�SHUWDQLDQ��SHQGXGXN�DVOL�6XQGD��GDQ�
EHUDJDPD� ,VODP��/DQG� XVH� GDQ� YHJHWDVL� GL�
KXWDQ�SURGXNVL�EHUXSD�WDQDPDQ�-DWL��.D\X�

3XWLK�� 0DKRQL� GDQ� *PHOLQD�� WDQDPDQ�
WXPSDQJ�VDUL�VHUWD�WHUQDN�VDSL�GDQ�NHUEDX��
-LND� VHEDJLDQ� KXWDQ� SURGXNVL� GLNRQYHUVL�
PHQMDGL�SHUNHEXQDQ�NDUHW��SDGD�XPXPQ\D�
PHPLOLNL� UHVSRQ� VHWXMX� QDPXQ� SHUOX�
PHQLQMDX�XODQJ�NRQVHS�3+%0�\DQJ�VXGDK�
EHUMDODQ�� 0DV\DUDNDW� VDQJDW� WHUJDQWXQJ�
SDGD�NHJLDWDQ�3+%0��VDODK�VDWXQ\D�GHQJDQ�
PHODNXNDQ�WXPSDQJVDUL�WDQDPDQ�VHPXVLP�
GL� DQWDUD� WDQDPDQ� ND\X� \DQJ� PDPSX�
PHQJKDVLONDQ� SHQGDSDWDQ� PHOHELKL� 80.��
7HODK� EHUNHPEDQJQ\D� WHUQDN� VDSL� GDQ�
NHUEDX�\DQJ�EHEDV�EHUNHOLDUDQ�GL�DUHDO�FDORQ�
NHEXQ� NDUHW� FXNXS�PHQJJDQJJX� ELODPDQD�
VXGDK� PHQMDGL� NHEXQ� NDUHW�� � 'DUL� ��
NDEXSDWHQ�\DQJ�\DQJ�GLDQDOLVLV��NDEXSDWHQ�
3XUZDNDUWD� DNDQ�NXUDQJ� SURVSHNWLI� XQWXN�
GLNHPEDQJNDQ� NRPRGLWDV� NDUHW� NDUHQD�
NHWHUEDWDVDQ� WHQDJD� NHUMD� GDQ� WHUMDGL�
SHUVDLQJDQ� GHQJDQ� SHUXVDKDDQ� LQGXVWUL�
\DQJ�VXGDK�EDQ\DN�EHUNHPEDQJ��



���

.DUDNWHULVDVL�6RVLDO�(NRQRPL�GDQ�5HVSRQ�0DV\DUDNDW�7HUKDGDS�3HQJHPEDQJDQ�.DUHW�
GL�+XWDQ�3URGXNVL�-DZD�%DUDW

6DUDQ� \DQJ� VHEDLNQ\D� GLODNXNDQ�
DGDODK�SHUOXQ\D�VRVLDOLVDVL�\DQJ�WHSDW�GDQ�
WHUSDGX� SHULKDO� NRQVHS� 3+%0� NHSDGD�
PDV\DUDNDW�\DQJ�WHUOLEDW�GDODP�3+%0�GDQ�
PDV\DUDNDW�VHNLWDU��DJDU�SHUNHEXQDQ�NDUHW�
QDQWLQ\D� GDSDW� GLEDQJXQ� EHUNHODQMXWDQ��
0HOLEDWNDQ�PHUHND�VHEDJDL�WHQDJD�NHUMD�GL�
SHUNHEXQDQ�MXJD�SHQWLQJ�GLODNXNDQ��GHQJDQ�
XSDK� \DQJ� OD\DN�� 3HULKDO� WHUQDN� VDSL� GDQ�
NHUEDX�� VHEDLNQ\D� GLEDQJXQ� NHUMDVDPD�
PHPEDQJXQ� NDQGDQJ� WHUQDN�� GDQ� SDNDQ�
WHUQDN�EHUXSD�UXPSXW�JDMDK�GDSDW�GLWDQDP�
GL� NDZDVDQ� KXWDQ� SURGXNVL�� .HUMDVDPD�
NRWRUDQ� WHUQDN� VHEDJDL� SXSXN� EDJL� NHEXQ�
NDUHW�GDQ�SDNDQ�WHUQDN�GDSDW�PHQMDGL�VDODK�
VDWX� VDUDQD� PHPSHUHUDW� KXEXQJDQ�
PDV\DUDNDW�GHQJDQ�3HUXVDKDDQ�$��'HQJDQ�
NHUMDVDPD� \DQJ� VDOLQJ� PHQJXQWXQJNDQ��
G L K D U D SN DQ � N H � G H S DQQ \ D � G D S D W �
PHPLQLPDOLVLU�NRQIOLN�DQWDU�NHSHQWLQJDQ�

'$)7$5�3867$.$

$ULHI�� $�� �������� +XWDQ� GDQ� NHKXWDQDQ��
<RJ\DNDUWD��,QGRQHVLD��.DQLVLXV��

%DGDQ�3XVDW�6WDWLVWLN�� ��������-DZD�%DUDW�
GDODP� $QJND� ���� � � %DQGXQJ��
,QGRQHVLD��%DGDQ�3XVDW�6WDWLVWLN�>%36@�
3URYLQVL�-DZD�%DUDW��

%DGDQ�3XVDW�6WDWLVWLN�� ��������-DZD�%DUDW�
GDODP� $QJND� ���� � � %DQGXQJ��
,QGRQHVLD��%DGDQ�3XVDW�6WDWLVWLN�>%36@�
3URYLQVL�-DZD�%DUDW��

&KDQWXPD��$���.XQDUDVLUL��$���	�&KDQWXPD��
3�� �������� 5XEEHU� QHZ� SODQWLQJ� LQ�
7KDLODQG�� WRZDUGV� WKH� ZRUOG� DIIHFWHG�
RQ� FOLPDWH� FKDQJH�� 5XEEHU� 7KDL�
-RXUQDO�����������

)XMLZDUD��7���6HSWLDQD��5��0���$ZDQJ��6��$���
:LGD\DQWL�� :�� 7��� %DULDWXO�� +���
+\DNXPXUD�� .��� 	� 6DWR�� 1�� ��������
&KDQJHV� LQ� ORFDO� VRFLDO� HFRQRP\�DQG�
IRUHVW� PDQDJHPHQW� WKURXJK� WKH� �
LQWURGXFWLRQ� RI� FROODERUDWLYH� IRUHVW�
PDQDJHPHQW� �3+%0��� DQG� WKH�
FKDOOHQJHV� LW� SRVHV� � RQ� HTXLWDEOH�
SDUWQHUVKLS�� $� FDVH� VWXG\� RI� .3+�
3HPDODQJ�� &HQWUDO� -DYD�� ,QGRQHVLD��
7523,&6�� ������� ��������� 'RL��
��������WURSLFV�������

,QWHUQDWLRQDO�5XEEHU�6WXG\�*URXS�� ��������
6WDWLVWLFDO� VXPPDU\� RI� ZRUOG� UXEEHU�
VLWXDWLRQ��6LQJDSRUH��6LQJDSRUH��,56*��

.DEDQ � � 0� � 6 � � � ���� � � � .HE L M DNDQ �
SHQJHPEDQJDQ� ND\X� NDUHW� PHODOXL�
KXWDQ� WDQDPDQ� UDN\DW�� 3URVLGLQJ�
/RNDNDU\D� 1DVLRQDO� 3HPXOLDDQ�
7DQDPDQ�.DUHW�������SS�������%DWDP��
,QGRQHVLD��3XVDW�3HQHOLWLDQ�.DUHW�

*XEHUQXU� -DZD� %DUDW�� �������� .HSXWXVDQ�
*XEHUQXU � -DZD� %DUDW � 1RPRU� �
����.HS������%DQJVRV������WHQWDQJ�
8SDK� 0LQLPXP� .DEXSDWHQ�.RWD� GL�
-DZD� %DUDW� WDKXQ� ������ %DQGXQJ��
,QGRQHVLD��*XEHUQXU�-DZD�%DUDW��

*XEHUQXU� -DZD� %DUDW�� �������� .HSXWXVDQ�
*XEHUQXU � -DZD� %DUDW � 1RPRU� �
����.HS������%DQJVRV������WHQWDQJ�
8SDK� 0LQLPXP� .DEXSDWHQ�.RWD� GL�
-DZD� %DUDW� WDKXQ� ������ %DQGXQJ��
,QGRQHVLD��*XEHUQXU�-DZD�%DUDW��

0DKPXG��0����������*HQGHU�GDQ�NHKXWDQDQ�
PDV\DUDNDW�� <RJ\DNDUWD�� ,QGRQHVLD��
'HHSXEOLVK��

0XVFKHWW����������6XVWDLQDEOH�GHYHORSPHQW��
.XOLDK� PDQDMHPHQ� SHPEDQJXQDQ�
ZLOD\DK� GDQ� NRWD � � 6HPDUDQJ��
,QGRQHVLD��8QLYHUVLWDV�'LSRQHJRUR��

1XJ U RKR � � 3 � � $ � � � � ��� � � � 3 R W HQ V L �
SHQJHPEDQJDQ� NDUH W � PH OD OX L �
SHQJXVDKDDQ� KXWDQ� WDQDPDQ�
LQGXVWUL�� :DUWD� 3HUNDUHWDQ�� �������
��²����

3HQJHORODDQ� KXWDQ� PHQJDODPL� UHGHVDLQ��
������� ��� $JXVWXV��� 3LNLUDQ� 5DN\DW��
'LDNVHV�GDUL�KWWS���ZZZ�EXPQ�JR�LG�

3XVDW� 3HQHOLWLDQ� .DUHW�� �������� 6WXGL�
NHOD\DNDQ�SHPEDQJXQDQ�NHEXQ�NDUHW�
GL� ZLOD\DK� 3HUXVDKDDQ� $� 'LYLVL�
5HJLRQDO� -DZD� %DUDW� GDQ� %DQWHQ��
%RJRU�� ,QGRQHVLD�� 3XVDW� 3HQHOLWLDQ�
.DUHW�

6LPRQ�� +�� �������� +XWDQ� -DWL� GDQ�
.HPDNPXUDQ�� <RJ\DNDUWD�� ,QGRQHVLD��
$GLW\D�0HGLD��
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6\DULID�� /�� )�� �������� 6WXGL� NHOD\DNDQ�
L Q Y H V W D V L � S H P E D Q J X Q D Q �
SHUNHEXQDQ� NDUHW� GL� 6XPDWHUD�
6HODWDQ�� -XUQDO� 3HQHOLWLDQ� .DUHW��
����������������

:LG\DVDUL


