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3(1'$+8/8$1 

3LVDQJ� WULSORLG� OHELK� GLPLQDWL� LQGXVWUL� 

SLVDQJ� NDUHQD� GD\D� KDVLOQ\D� \DQJ� OHELK� WLQJJL�

GLEDQGLQJNDQ� GHQJDQ� NXOWLYDU� GLSORLGQ\D�� 7LGDN� 

EDQ\DN�WHUVHGLDQ\D�YDULHWDV�NORQ�SLVDQJ�WULSORLG�KDVLO�

SHPXOLDDQ� GLVHEDENDQ� NDUHQD� NRPSOHNVQ\D� VLVWHP�

JHQHWLN� SDGD� WDQDPDQ� SLVDQJ� �0XVD� VSS���� 

3DUWHQRNDUSL��IHUWLOLWDV�SROHQ�\DQJ�UHQGDK��NHJDJDODQ�

GDODP� VLVWHP� SHQ\HUEXNDQ�SHPEXDKDQ�� 

KHWHUR]LJRVLWDV� \DQJ� WLQJJL�� VHUWD� JHQRP� \DQJ� 

EHUODLQDQ� PHUXSDNDQ� IDNWRU-IDNWRU� \DQJ� 

PHQJKDPEDW� NHEHUKDVLODQ� SHUVLODQJDQ� SLVDQJ� 

WULSORLG��� 

6DODK� VDWX� PHWRGD� XQWXN� PHQJKDVLONDQ� 

SLVDQJ� WULSORLG� \DLWX� GHQJDQ� SHUVLODQJDQ� SLVDQJ� 

WHWUDSORLG� GHQJDQ� GLSORLG� �6WRYHU� GDQ� 6LPPRQGV��

������ 8PD� HW� D�O�� ������ %DNU\� HW� DO��� ������ ������

2VHOHEH� HW� DO��� ������ .DQFKDQDSRRP� DQG�

.RDUDSDWFKDLNXO�� ������ 3RHUED� HW� DO��� ������ �������

1DPXQ� GHPLNLDQ�� SLVDQJ� WHWUDSORLG� WLGDN� EDQ\DN�

WHUVHGLD� GL� DODP�� 2OHK� NDUHQDQ\D� LQGXNVL� SLVDQJ� 

WHWUDSORLG�GDUL�SLVDQJ�GLSORLG�GLODNXNDQ��GLDQWDUDQ\D�

3LVDQJ� 0DGX� 7HWUDSORLG� �3RHUED� HW� DO��� ������ GDQ�

3LVDQJ�/XPXW�7HWUDSORLG��3RHUED�HW�DO����������� 

3LVDQJ� 5HMDQJ� PHUXSDNDQ� VDODK� VDWX� 

NXOWLYDU�SLVDQJ�GLSORLG� �NHORPSRN�JHQRP�$$�� \DQJ�

GLEXGLGD\D� GL� EHEHUDSD� GDHUDK� GL� 6XPDWHUD�

�6XPDWHUD� %DUDW�� %HQJNXOX�� /DPSXQJ�� GDQ-DZD�

�-DZD�%DUDW��-DZD�7HQJDK�GDQ�-DZD�7LPXU����3LVDQJ�

5HMDQJ� GLNHQDO� GHQJDQ� QDPD� 3LVDQJ� .DOHQJNRQJ�

�6XPDWHUD� %DUDW��� 3LVDQJ� 6HULQGLW�� 3LVDQJ� 6HULQJJLW��

3LVDQJ�.HSDN� �%HQJNXOX��/DPSXQJ���3LVDQJ�5HMDQJ�

DWDX� 5HQ\DQJ� �-DZD� %DUDW��� 0DV� 3HQMDOLQ� GDQ� 0DV�

%HUDQMXW� �-DZD� 7HQJDK� GDQ� -DZD� 7LPXU��� � 3LVDQJ�

5HMDQJ� PHPLOLNL� EHQWXN� NHFLO� GHQJDQ� DURPD� KDUXP�

GDQ�UDVD�\DQJ�OHELK�PDQLV��GHQJDQ�EHQWXN�EXDK�\DQJ�

NHFLO�� UDPSLQJ� GHQJDQ� XMXQJ� EXDK� SDQMDQJ� GDQ�

PHUXQFLQJ�� � .HXQJJXODQ� 3LVDQJ�5HMDQJ� DGDODK� UDVD�

\DQJ� HQDN�� PDQLV� GDQ� WDKDQ� WHUKDGDS� VHUDQJDQ� 

SHQ\DNLW� OD\X� )XVDULXP� \DQJ� GLVHEDENDQ� ROHK�

)XVDULXP� R[\VSRUXP� I�VS�� FXEHQVH� 7URSLFDO� UDFH-��

�6XWDQWR�HW�DO����������3HPEHQWXNDQ�WHWUDSORLG�3LVDQJ�

�.$5$.7(5,6$6,�3,6$1*�5(-$1*�7(75$3/2,'�+$6,/�,1'8.6,� 
'(1*$1�25<=$/,1� 

>&KDUDFWHUL]DWLRQ�RI�WHWUDSORLG�3LVDQJ�5HMDQJ�LQGXFHG�E\�RU\]DOLQ@ 
 

<X\X�6��3RHUED��7�+DQGD\DQL�GDQ�:LWMDNVRQR 
%LGDQJ�%RWDQL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 

-O��5D\D�-DNDUWD�%RJRU�NP����&LELQRQJ 

HPDLO��\\VSRHUED#\DKRR�FRP 

 

$%675$&7 

7ULSORLG�EDQDQD�FXOWLYDU�LV�WKH�PRVW�GHVLUDEOH�FXOWLYDU�LQ�EDQDQD�LQGXVWU\�EHFDXVH�RI�LWV�KLJKHU�\LHOG�FRPSDUHG�WR�LWV�GLSORLG�FXOWLYDU���7KH� 
WULSORLG�FXOWLYDU�FDQ�EH�SURGXFHG�E\�FURVVLQJ�WHWUDSORLG�ZLWK�GLSORLG�FXOWLYDU���+RZHYHU��WHWUDSORLG�EDQDQD�FXOWLYDU�LV�UDUHO\�H[LVWHG�QDWXUDOO\���
,QGXFHG� WHWUDSORLG� RI� 3LVDQJ�5HMDQJ�ZDV�SURGXFHG�XVLQJ� RU\]DOLQ�� 7KH�SUHVHQW� UHVHDUFK�ZDV� FRQGXFWHG� WR� FKDUDFWHUL]H� WHWUDSORLG�3LVDQJ�
5HMDQJ��0XVD�DFXPLQDWD��$$$$�JHQRPH��LQGXFHG�E\�LQ-YLWUR�RU\]DOLQ�WUHDWPHQW�IURP�GLSORLG�3LVDQJ�5HMDQJ��3ORLG\�OHYHO��PROHFXODU�DQG�
PRUSKRWD[RQRPLF� FKDUDFWHUV� ZHUH� REVHUYHG�� � 3ORLG\� LGHQWLILFDWLRQ� RI� LQGXFHG� 3LVDQJ� 5HMDQJ� ZDV� FRQGXFWHG� XVLQJ� )ORZF\WRPHWHU��  
0ROHFXODU�FKDUDFWHUL]DWLRQ�ZDV�GRQH�XVLQJ�5$3'�DQG�,665�PDUNHUV��0RUSKRORJ\�FKDUDFWHUV�ZHUH�REVHUYHG�EDVHG�RQ�8329���������7KH�
UHVXOWV� VKRZHG� WKDW� WHWUDSORLG�SODQWV� KDYH� VLPLODU� JHQHWLF� SURSHUWLHV�ZLWK� WKHLU� GLSORLG� FRQWUROV� DV� VKRZQ�E\�JHQHWLF� LGHQWLW\� RI� �������±�
��������7KH�WHWUDSORLGV�ZHUH�GLIIHUHG�IURP�WKHLU�GLSORLG�SODQWV�LQ�SODQ�KDELW�DQG�GLDPHWHU�RI�IUXLW���7KH�WHWUDSORLG�SODQWV�SURGXFH�IHZHU�VXFN�
HUV��GURRSLQJ�OHDYHV�DQG�EURDGHU�IUXLWV�FRPSDUHG�WR�LWV�GLSORLG�FRQWURO� 
 

.H\�ZRUGV��3LVDQJ�5HMDQJ��0XVD�DFXPLQDWD��RU \]DOLQ��WHWU DSORLG  

 

$%675$. 

.XOWLYDU�SLVDQJ� WULSORLG�PHUXSDNDQ�NXOWLYDU� \DQJ�SDOLQJ�GLPLQDWL�GDODP�LQGXVWUL�SLVDQJ�NDUHQD�GD\D�KDVLO� \DQJ� OHELK� WLQJJL�GLEDQGLQJNDQ�
NXOWLYDU�GLSORLGQ\D���.XOWLYDU�WULSORLG�LQL�GDSDW�GLKDVLONDQ�GHQJDQ�SHUVLODQJDQ�NXOWLYDU�WHWUDSORLG�GHQJDQ�GLSORLG��1DPXQ�GHPLNLDQ��NXOWLYDU�
SLVDQJ� WHWUDSORLG� MDUDQJ� GLWHPXNDQ� VHFDUD� DODPL�� � ,QGXNVL� 3LVDQJ� 5HMDQJ� WHWUDSORLG� WHODK� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� RU\]DOLQ���
3HQHOLWLDQ�LQL�GLODNXNDQ�XQWXN�PHQJNDUDNWHULVDVL�3LVDQJ�5HMDQJ�7HWUDSORLG��0XVD�DFXPLQDWD��JHQRP�$$$$��\DQJ�GLLQGXNVL�VHFDUD�LQ-YLWUR�
GDUL�3LVDQJ�5HMDQJ�GLSORLG�GHQJDQ�SHUODNXDQ�RU\]DOLQ�� � .DUDNWHU� \DQJ�GLDPDWL�PHOLSXWL�� WLQJNDW�SORLGL��PROHNXOHU� GDQ�PRUIRWDNVRQRPLN��
,GHQWLILNDVL�SORLGL�3LVDQJ�5HMDQJ�KDVLO� LQGXNVL�GLODNXNDQ�GHQJDQ�)ORZF\RPHWHU��.DUDNWHULVDVL�PROHNXOHU�GLODNXNDQ�GHQJDQ�PDUND�5$3'�
GDQ� ,665�� � .DUDNWHU� PRUIRORJL� GLDPDWL� EHUGDVDUNDQ� 8329� �������� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� WDQDPDQ� WHWUDSORLG� PHPLOLNL� 
SURSHUWL�JHQHWLN�\DQJ�VDPD�GHQJDQ�WDQDPDQ�GLSORLG�NRQWURO�\DQJ�WHUOLKDW�SDGD�QLODL�LGHQWLWDV�JHQHWLN��������±���������7DQDPDQ�WHWUDSORLG�
EHUEHGD�GHQJDQ�WHWXD�GLSORLGQ\D�GDODP�KDELWXV�WDQDPDQ�GDQ�GLDPHWHU�EXDK��7DQDPDQ�WHWUDSORLG�PHPLOLNL�DQDNDQ�OHELK�VHGLNLW��GDXQ�\DQJ��
PHUXQGXN�VHUWD�GLDPHWHU�EXDK�\DQJ�OHELK�EHVDU�GLEDQGLQJNDQ�NRQWURO�GLSORLGQ\D� 
 

.DWD�.XQFL��3LVDQJ�5HMDQJ��0XVD�DFXPLQDWD��RU \]DOLQ��WHWU DSORLG  
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5HMDQJ� EHUJXQD� VHEDJDL� WHWXD� GDODP� SHUVLODQJDQ 

��[� [� �[� XQWXN� PHQGDSDWNDQ� SLVDQJ� WULSORLG� \DQJ�

WDKDQ�SHQ\DNLW�OD\X�)XVDULXP�� 

,QGXNVL�DXWRWHWUDSORLGL�SDGD�SLVDQJ�WHODK�EDQ\DN�

GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ� VHQ\DZD� SHQJKDP�

EDW� SHPEHQWXN� VSLQGOH�� VHSHUWL� NRONKLVLQ� �9DNLOL��

������+DPLOO�HW�DO��������$VLI�HW�DO���������5RGULJXHV�

HW� DO��� ������ GDQ� RU\]DOLQ� �YDQ� 'XUHQ�HW� DO��� �������

.DQFKDQDSRRP�	�.RDUDSDFKDLNXO�� ������ 3RHUED� HW�

DO��� ������ ������ EDLN� SDGD� ELML�NHFDPEDK� �9DNLOL��

������� NDOXV� �.DQFKDQDSRRP� GDQ�� 

.RDUDSDFKDLNXO���������PDXSXQ�SDGD�NXOWXU�WXQDV�LQ-

YLWUR� �+DPLOO� HW� DO��� ������ YDQ� 'XUHQ� HW� DO��� ������

3RHUED� HW� DO�� ������ ������� 2U\]DOLQ� OHELK� VHULQJ� 

GLSHUJXQDNDQ� XQWXN� LQGXNVL� SROLSORLG� NDUHQD�

PHPSXQ\DL� HIHNWLYLWDV� VDPD� GHQJDQ� NRONKLVLQ� �YDQ�

'XUHQ� HW� DO��� ������ %DNU\� HW� DO��� ������ ������ 

.DQFKDQDSRRP� GDQ� .RDUDSDFKDLNXO�� ������ EDKNDQ�

SDGD� NRQVHQWUDVL� \DQJ� OHELK� UHQGDK� GDULSDGD� 

NRONKLVLQ�� VHKLQJJD� HIHN� F\WRWR[LF� GDSDW� 

GLPLQLPDONDQ� �'KRRJKH� HW� DO��� ������� 3HQHOLWLDQ� LQL�

EHUWXMXDQ� XQWXN� PHQJNDUDNWHULVDVL� 3LVDQJ� 5HMDQJ�

WHWUDSORLG� KDVLO� LQGXNVL� GHQJDQ� RU\]DOLQ� EDLN� GDUL�

VHJL� WLQJNDW� SORLGL�� PROHNXOHU� PDXSXQ� PRUIRORJL��

'DUL� KDVLO� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� GLSHUROHK�

3LVDQJ�5HMDQJ�7HWUDSORLG�\DQJ�VXGDK�WHUNDUDNWHULVDVL�

GHQJDQ� EDLN� PXODL� GDUL� WLQJNDW� SORLGL�� NDUDNWHU�� 

PROHNXOHU� PDXSXQ� NDUDNWHU� PRUIRORJL�� VHUWD� VWDELO��

VHKLQJJD� GDSDW� GLPDQIDDWNDQ� GDODP� SURJUDP� 

SHUVLODQJDQ�XQWXN�PHQGDSDWNDQ�KLEULG�WULSORLG� 

 

%$+$1�'$1�&$5$�.(5-$ 

%DKDQ 

%DKDQ� \DQJ� GLJXQDNDQ� DGDODK� 3LVDQJ� 

5HMDQJ� GLSORLG� �$$�� �GLNHQDO� GHQJDQ� QDPD� 3LVDQJ�

6HULQGLW�� 3LVDQJ� .HSDN�� 3LVDQJ� 6HULQJJLW�� KDVLO� 

HNVSORUDVL� GL� 'HVD� &DKD\D� 1HJHUL�� .HFDPDWDQ� 

6XNDUDMD� .DEXSDWHQ� 6HOXPD�� %HQJNXOX� SDGD�

NHJLDWDQ� HNVSORUDVL� EXDK-EXDKDQ� WDQJJDO� �-���$SULO�

������� 

3HQHOLWLDQ�GLODNVDQDNDQ�GL�/DERUDWRULXP�.XOWXU�

6HO�GDQ�-DULQJDQ�7XPEXKDQ��/DERUDWRULXP�*HQHWLND�

7XPEXKDQ� GDQ� .HEXQ� 3HUFREDDQ� &LELQRQJ�� 3XVDW�

3HQHOLWLDQ�%LRORJL�/,3,�&LELQRQJ� 

 

&DUD�.HUMD 

,QGXNVL� WHWUDSORLG� GLODNXNDQ� WHUKDGDS� WXQDV� 

SLVDQJ�5HMDQJ�GLSORLG�GDUL�ELDN�WXQDV�LQ�YLWUR�GHQJDQ�

PHQJJXQDNDQ� RU\]DOLQ� VHVXDL� GHQJDQ� SURWRNRO� 9DQ�

'XUHQ�HW�DO�������� \DQJ�GLPRGLILNDVL� �3RHUED�HW�DO���

������ ������� 6HOHNVL� DZDO� GLODNXNDQ� SDGD� VHWLDS�

WDKDS�VXE-NXOWXU��GHQJDQ�WDQDPDQ�\DQJ�YLJRU�VHEDJDL�

NULWHULD� VHOHNVL�� $NOLPDWLVDVL� GDQ� SHQDQDPDQ� GL�

ODSDQJ� PHQJLNXWL� SURWRNRO� \DQJ� VXGDK� 

GLNHPEDQJNDQ��3RHUED�HW�DO���������  

,GHQWLILNDVL� WLQJNDW� SORLGL� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ�)ORZF\WRPHWHU��GHQJDQ�PHQJDFX�SDGD�

SURWRNRO� \DQJ� WHODK� GLNHPEDQJNDQ� XQWXN� SLVDQJ�

�'ROHåHO�HW�DO����������3RWRQJDQ�GDXQ�EHUXNXUDQ�����

FP�� GLWDUXK� GL� SHWULGLVK� GDQ� GLWHWHVL� ���� PO� EXIIHU�

F\VWDLQ� 89-3ORLGL� �3DUWHF�� *HUPDQ\�� GDQ� GLFDFDK�

GHQJDQ� VLOHW�� � &DFDKDQ� GDXQ� GLVDULQJ� GHQJDQ� 

VDULQJDQ�����P�GDQ�ILOWUDW�GL�PDVXNNDQ�GDODP�WDEXQJ�

FXYHWWH�XQWXN�DQDOLVD����6DPSHO�GLEDFD�SDGD�SDQMDQJ�

JHORPEDQJ� ���� QP� GDQ� NHFHSDWDQ� �����QXFOHL� SHU�

GHWLN�� � 6DPSHO� NRQWURO� WDQDPDQ� GLSORLG� GLNDOLEUDVL�

SDGD� FKDQQHO� ����� 'DWD� GLWXQMXNNDQ� GDODP� EHQWXN�

JUDILN�� � 7DQDPDQ� GLSORLG� PHQXQMXNNDQ� SHDN� SDGD�

FKDQQHO� ����� WULSORLG� SDGD� FKDQQHO� ���� GDQ� 

WHWUDSORLG�SDGD�FKDQQHO������GDQ�WDQDPDQ�PL[RSORLG�

PHQXQMXNNDQ� OHELK� GDUL� �� SHDN� SDGD� FKDQQHO� \DQJ�

EHUEHGD� 

3LVDQJ� 5HMDQJ� KDVLO� LQGXNVL� SROLSORLGL� 

GLLGHQWLILNDVL�VHFDUD�PROHNXOHU�GHQJDQ�PHQJJXQDNDQ�

PDUND� 5DQGRP� $PSOLILHG� 3RO\PRUSKLF� '1$�

�5$3'��GDQ�,QWHU�6LPSOH�6HTXHQFH�5HSHDWV��,665���

(NVWUDNVL� '1$� JHQRP� GLODNXNDQ� GHQJDQ� PHWRGD�

&7$%� �'HODSRUWD� HW� DO��� ������ \DQJ� GLPRGLILNDVL�

�3RHUED� HW� DO��� ������� � $QDOLVLV� 5$3'� GDQ� ,665� 

GLODNXNDQ� WHUKDGDS� ��� VDPSHO� 3LVDQJ� 5HMDQJ� KDVLO�

LQGXNVL� SROLSORLGL� GDQ� NRQWUROQ\D� GHQJDQ�

PHQJJXQDNDQ� �� SULPHU� 5$3'� �23$-���� 23$-����

23$-���� 23$-���� 23%-���� 231-���� 231-���� GDQ�

238-���� GDQ� �� SULPHU� ,665� �8%&-����� 8%&-�����

8%&-�����8%&-�����8%&-�����8%&-����GDQ�8%&-

����� GDQ� 8%&-���� �8QLYHUVLW\� RI� � %ULWLVK� 

&ROXPELD��� � 8UXWDQ� EDVD� VHWLDS� SULPHU� WHUWHUD� SDGD�

7DEHO� ��� � 5HDNVL� 3&5� GLODNXNDQ� SDGD� YROXPH� WRWDO�

���PO� \DQJ� EHULVL� ���� Q0� G173V�� �;� EXIHU� UHDNVL��

�P0�0J&O��� � ���QJ�'1$� VDPSOH�� �� SPROH� SULPHU�

WXQJJDO��GDQ���XQLW�7DT�'1$�SRO\PHUDVH��3URPHJD��

GHQJDQ�PHQJJXQDNDQ�7KHUPRF\OFHU��7DNDUD��VHODPD�

��� VLNOXV�� $PSOLILNDVL� '1$� GLODNXNDQ� GHQJDQ� 

NRQGLVL� DPSOLILNDVL� GDUL� SURWRNRO� :LWRQR� HW� DO��



��� 

3RHUED�HW�DO��-�.DUDWWHULVDVL�3LVDQJ�5HMDQJ�7HWUDSORLG�,QGXNVL�GHQJDQ�2U\]DOLQ 

 

������� VHEDJDL� EHULNXW�� SHPDQDVDQ� VHEHOXP� 3&5�

SDGD� VXKX� ���&� VHODPD� �� PHQLW�� NHPXGLDQ� GLLNXWL�

ROHK� ��� VLNOXV� � \DQJ� WHUGLUL� DWDV� GHQDWXUDVL� �� PHQLW�

SDGD�VXKX����&��DQQHDOLQJ���PHQLW�SDGD�VXKX����&��

GDQ� �� PHQLW� HNWHQVL� SDGD� VXKX� ���&�� 6HWHODK� ��� 

VLNOXV�VHOHVDL��SHQGLQJLQDQ�SDGD�VXKX���&�� 

+DVLO� DPSOLILNDVL� 3&5� GLIUDNVLQDVL� VHFDUD� HO�

HNWURIRUHVLV�SDGD�JHO�DJDURVD������GDODP�EXIHU�7$(�

�7ULV-('7$��GHQJDQ�PHQJJXQDNDQ�0XSLG�0LQL�&HOO�

VHODPD����PHQLW�SDGD����9ROW��.HPXGLDQ�GLUHQGDP�

GDODP� ODUXWDQ� HWKLGLXP� EURPLGD�GHQJDQ�NRQVHQWUDVL�

DNKLU��PO�����PO� VHODPD����PHQLW��+DVLO�SHPLVDKDQ�

IUDJPHQ� '1$� GLGHWHNVL� GHQJDQ� PHQJJXQDNDQ� 89�

WUDQVOXPLQDWRU�� NHPXGLDQ� GLIRWR� GHQJDQ�

PHQJJXQDNDQ� JHOGRFRPHQWLDWLRQ� V\VWHP� �7DNDUD����

6HEDJDL�VWDQGDU�XNXUDQ�'1$�GLJXQDNDQ�����ES�SOXV�

'1$� ODGGHU� �)HUPHQWDV�� XQWXN� 

PHQHWDSNDQ�XNXUDQ�SLWD�KDVLO�DPSOLILNDVL�'1$� 

6HWLDS� SLWD� 5$3'� GDQ� ,665� GLDQJJDS� VHEDJDL�

VDWX�DOHO�SXWDWLI�� �+DQ\D�DOHO�\DQJ�PHQXQMXNNDQ�SLWD�

\DQJ� MHODV� \DQJ� GLJXQDNDQ� XQWXN� VNRULQJ�� DGD� ����

GDQ� NRVRQJ� ����� 0DWULNV� ELQDUL� IHQRWLS� 5$3'� GDQ�

,665� LQL� NHPXGLDQ� GLVXVXQ� XQWXN� GLJXQDNDQ� SDGD�

DQDOLVLV� NOXVWHU� GHQJDQ� PDWULN� MDUDN� JHQHWLN� DQWDU�

SRSXODVL� GLKLWXQJ� GHQJDQ� PHQJJXQDNDQ�

1HL¶VXQELDVHG� JHQHWLF� GLVWDQFHV� �1HL�� ������ GHQJDQ�

SURJUDP�323*(1(�VRIWZDUH��<HK�HW�DO���������� 

.DUDNWHULVDVL�PRUIRORJL� WDQDPDQ�3LVDQJ�5HMDQJ�

KDVLO�LQGXNVL�GLODNXNDQ�SDGD�PDVLQJ-PDVLQJ����WDQD�

PDQ� WHWUDSORLG� GDQ� PL[RSORLG� KDVLO� LQGXNVL� GDQ� ���

WDQDPDQ�GLSORLG��NRQWURO�� WDQSD� LQGXNVL��� �3DUDPHWHU�

\DQJ� GLDPDWL� PHOLSXWL� ��� NDUDNWHU� WDQDPDQ� EHU-

GDVDUNDQ� NULWHULD� GDUL� 8329� �������� � .DUDNWHULVDVL� 

GLODNXNDQ� VHODPD� �� VLNOXV� WDQDPDQ�� \DQJ� GLPXODL�

GHQJDQ� PXQFXOQ\D� SHUEXQJDDQ� ��-�� EXODQ� VHWHODK�

WDQDP�� KLQJJD� SDVFD� SDQHQ� ���-��� 

EXODQ�VHWHODK�WDQDP�� 

 

+$6,/ 

+DVLO� SUROLIHUDVL� WXQDV� SDGD� VXE-NXOWXU� NH-��

VHWHODK� SHUODNXDQ� 3LVDQJ� 5HMDQJ� SHUODNXDQ� GHQJDQ�

RU\]DOLQ�� GLSHUROHK� ���� WXQDV� LQ-YLWUR�� 6HODQMXWQ\D�

���� WXQDV� WHUVHEXW� NHPXGLDQ� GLDNOLPDWLVDVL�� GDQ� 

VHODQMXWQ\D� GLWDQDP� GL� SHPELELWDQ�� ���� ELELW� 

WDQDPDQ� 3LVDQJ� 5HMDQJ� KDVLO� LQGXNVL� \DQJ� EHUKDVLO�

WXPEXK�GDQ�EHUNHPEDQJ�GL�SHPELELWDQ�GDQ�KDQ\D����

WDQDPDQ� \DQJ� WXPEXK� GDQ� EHUNHPEDQJ� GL� NHEXQ���

+DVLO� LGHQWLILNDVL� SORLGL� GHQJDQ� )ORZF\WRPHWHU� GDUL�

��� ELELW� WDQDPDQ� 3LVDQJ� 5HMDQJ� KDVLO� LQGXNVL� 

GLSHUROHK����WDQDPDQ�GLSORLG������������������������

WDQDPDQ� WHWUDSORLG� GDQ� ��� �������� WDQDPDQ�

PL[RSORLG��7DEHO�����&RQWRK�KDVLO� LGHQWLILNDVL�SORLGL�

WHUOLKDW� SDGD� *DPEDU� ���*DPEDU� �$� DGDODK� FRQWRK�

KDVLO� SLVDQJ� GLSORLG�� *DPEDU� �%� PHQXQMXNNDQ� 

SLVDQJ� WHWUDSORLG� GDQ� *DPEDU� �&� DGDODK� FRQWRK� 

SLVDQJ�PL[RSORLG 

+DVLO� DPSOLILNDVL� WRWDO� JHQRP� '1$� GHQJDQ�

PHQJJXQDNDQ� �� SULPHU� 5$3'� GDQ� �� SULPHU� ,665�

SDGD� ��� VDPSHO� 3LVDQJ� 5HMDQJ� GLSHUROHK� ����

IUDJPHQ� '1$� \DQJ� EHUXNXUDQ� GDUL� ���� ES� KLQJJD�

���NE��������GL�DQWDUDQ\D�PHUXSDNDQ�IUDJPHQ�'1$�

SROLPRUILN�� .H-��� SULPHU� PHQJKDVLONDQ� �-���

IUDJPHQ�'1$��GDQ�VHWLDS�SULPHU�PHQJKDVLONDQ�UDWD-

UDWD� �� SLWD� '1$� \DQJ� GDSDW� GLGHWHNVL� GDQ� GLVNRU�

�7DEHO����*DPEDU����� 

*DPEDU�����+DVLO�LGHQWLILNDVL�WLQJNDW�SORLGL�GHQJDQ�)ORZF\WRPHWHU��3LVDQJ�5HMDQJ�GLSORLG��$���WHWUDSORLG�
 �������%��GDQ�3LVDQJ�5HMDQJ�PL[RSORLG��&��>�5HVXOWV�RI�SORLG\�OHYHO�LGHQWLILFDWLRQ�XVLQJ�)ORZF\WRPHWHU�� 
 ������'LSORLG�3LVDQJ�5HMDQJ��$���7HWUDSORLG��%��DQG�PL[RSORLG��&��@ 
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+XEXQJDQ� NHUDEDWDQ� JHQHWLN� DQWDUD� SRSXODVL�

\DQJ� GLDQDOLVLV� EHUGDVDUNDQ� PDWULN� 1HL¶V� JHQHWLF�

GLVWDQFH� GL� DQWDUD� SRSXODVL� �7DEHO� ���� ,GHQWLWDV�

NHVDPDDQ� JHQHWLN� �1HL�� ������ \DQJ� WLQJJL� MXJD� 

GLDPDWL�DQWDU�SRSXODVL�3LVDQJ�5HMDQJ�� \DLWX�EHUNLVDU�

DQWDUD� ������-������� �7DEHO� ���� ,GHQWLWDV�NHVDPDDQ�

JHQHWLN� WHUWLQJJL� ��������� WHUGDSDW� DQWDUD� 3LVDQJ� 

5HMDQJ��[� KDVLO� �.RQWURO�� GHQJDQ�3LVDQJ�5HMDQJ��[�

�26��� \DQJ� GLLNXWL� ROHK� QLODL� ������� DQWDUD� 3LVDQJ�

5HMDQJ� �[� �.RQWURO�� GHQJDQ� 3LVDQJ� 5HMDQJ� 

PL[RSORLG������������ 

'DUL� SHQJDPDWDQ� NDUDNWHU� NXDOLWDWLI� 

WDQDPDQ� KDQ\D� DGD� VDWX� VLIDW�NDUDNWHU� \DQJ� EHUEHGD�

GDUL� WHWXD� GLSORLGQ\D�� \DLWX� SHUWXPEXKDQ� GDXQ�

KDELWXV� WDQDPDQ� \DQJ� PHUXQGXN� SDGD� WDQDPDQ� 

3LVDQJ� 5HMDQJ� WHWUDSORLG�� VHGDQJNDQ� SDGD� 3LVDQJ�

7DEHO����6HNXHQV�QXNOHRWLGD�SULPHU�VHUWD�MXPODK�GDQ�XNXUDQ�SLWD�'1$�KDVLO�DPIOLILNDVL�3LVDQJ�5HMDQJ� 
��7HWUDSORLG� �1XFOHRWLGH� VHTXHQFH� RI� WKH� SULPHUV� DQG� QXPEHU� DQG� VL]H� RI� DPSOLILHG�'1$� EDQGV� RI���
 �7HWUDSORLG�3LVDQJ�5HMDQJ� 
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7DEHO���0DWULNV�LGHQWLWDV�JHQHWLN�GDQ�MDUDN�JHQHWLN��1HL��������SDGD�3LVDQJ�5HMDQJ�KDVLO�LQGXNVL�SOROLS�
ORLGL��7DEOH��1HL¶V�*HQHWLF�LGHQWLW\�DQG�JHQHWLF�GLVWDQFH�PDWULFH�RI�RU\]DOLQ-LQGXFHG�3LVDQJ�5HMDQJ� 
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*DPEDU����3URILO�'1$�3LVDQJ�5HMDQJ�KDVLO�SHU ODNXDQ�RU\]DOLQ�GHQJDQ�PDUND�5$3'�GDQ� ,665��'1$�
 ������SURILOH��RI�RU\]DOLQ-LQGXFHG�3LVDQJ�5HMDQJ�XVLQJ�5$3'�DQG�,665�PDUNHUV� 
 

.HWHUDQJDQ��1RWHV����.RORP�� �0DUNHU������ES�SOXV�'1$�ODGGHU��)HUPHQWDV���-�� �5HMDQJ��[���-��� ���5HMDQJ���[����-��� �5HMDQJ�PL[�
SORLG�8NXUDQ�0DUNHU��PXODL�GDUL�\DQJ�WHUEDZDK�KLQJJD�WHUDWDV���ES������������������������������������������������
������������������������GDQ������&ROXPQ�� �0DUNHU������ES�SOXV�'1$�ODGGHU��)HUPHQWDV���-�� �5HMDQJ��[���-���
 ��5HMDQJ���[����-��� �5HMDQJ�PL[RSORLG����0DUNHU�VL]H��ORZHVW�WR�KLJKHVW���ES���������������������������������������
����������������������������������GDQ����� 

*DPEDU�����3HQDPSLODQ�3LVDQJ�5HMDQJ�GLSORLG��$$��GDQ�3LVDQJ�5HMDQJ�WHWUDSORLG��$$$$�� � 
 ������3HUIRUPDQFH�RI��GLSORLG�3LVDQJ�5HMDQJ��$$��DQG�WHWUDSORLG�3LVDQJ�5HMDQJ��$$$$� 
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7DEHO����3HQDPSLODQ�NDUDNWHU�NXDOLWDWLI�3LVDQJ�5HMDQJ�7HWUDSORLG�GDQ�WHWXD�GLSORLGQ\D��8329����������

 �3HUIRUPDQFH�RI�TXDOLWDWLYH�FKDUDFWHUV�RI�7HWUDSORLG�3LVDQJ�5HMDQJ�DQG�,WV�'LSORLG�3DUHQW�� 
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� :DUQD�EDWDQJ�EDJLDQ�GDODP 0HUDK 0HUDK 

�� .HNRPSDNDQ�PDKNRWD 6HGDQJ 6HGDQJ 

�� +DELWXV�WDQDPDQ 0HUXQGXN 7HJDN 
�� 7DQJNDL�GDXQ�EDJLDQ�SDQJNDO  0HOHQJNXQJ�NHOXDU  0HOHQJNXQJ�NHOXDU 
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�� 5DVLR�SDQMDQJ�OHEDU�GDXQ  6DQJDW�PHPDQMDQJ������  6DQJDW�PHPDQMDQJ������ 

�� .LODS�SDGD�GDXQ�EDJLDQ�DWDV  7LGDN�DGD  7LGDN�DGD 
�� 3DQMDQJ�WDQJNDL�WDQGDQ���FP� 3HQGHN��������������� 3HQGHN������������� 

�� 'LDPHWHU�WDQJNDL�WDQGDQ��FP� .HFLO������������� .HFLO����������� 

�� 5DPEXW�SDGD�WDQJNDL�WDQGDQ  $GD  $GD 
�� /HNXNDQ�WDQJNDL�WDQGDQ .XUDQJ .XUDQJ 

�� 3DQMDQJ�WDQGDQ��FP�  3HQGHN����������������  3HQGHN���������������� 

�� 'LDPHWHU�WDQGDQ��FP�  6HPSLW��������������  6HPSLW�������������� 

�� %HQWXN�WDQGDQ 7LGDN�EHUDWXUDQ 7LGDN�EHUDWXUDQ 

�� 6XVXQDQ�EXDK 
+RUL]RQWDO� ±� DJDN� PHOHQJNXQJ� NH�
DWDV 

+RUL]RQWDO� ±� DJDN�
PHOHQJNXQJ�NH�DWDV 

�� .HNRPSDNDQ�WDQGDQ 6HGDQJ 6HGDQJ 

�� -XPODK�VLVLU 6HGDQJ����������� 6HGDQJ����������� 

�� 3HUEXQJDDQ�MDQWDQ 0LULQJ 0LULQJ 

�� %HNDV�SHUEXQJDDQ 6HGDQJ 6HGDQJ 

�� .HEHUDGDDQ�EUDNWHD 7LGDN�DGD 7LGDN�DGD 
�� .HEHUDGDDQ�EXQJD�KHUPDSURGLW 7LGDN�DGD 7LGDN�DGD 
�� /HNXNDQ�EXDK /XUXV /XUXV 
�� /HNXNDQ�SDGD�NXOLW�EXDK 7LGDN�DGD 7LGDN�DGD 
�� 3DQMDQJ�EXDK��FP� 3HQGHN������������� 3HQGHN������������ 

�� /HEDU�EXDK��WLGDN�WHUPDVXN�NXOLW�EXDK� 6HPSLW�������������� 6HPSLW������������� 

�� 3DQMDQJ�WDQJNDL�EXDK��FP� 3HQGHN�������������� 3HQGHN������������� 

�� %HQWXN�XMXQJ�EXDK 5RPSRQJ %HUOHKHU�ERWRO 
�� 7HEDO�NXOLW�EXDK���FP� 7LSLV������������� 7LSLV������������� 

�� :DUQD�NXOLW�EXDK�VHEHOXP�PDVDN  +LMDX  +LMDX 

�� :DUQD�NXOLW�EXDK  .XQLQJ  .XQLQJ 

�� .HOHNDWDQ�NXOLW�EXDK  6HGDQJ  6HGDQJ 

�� .HEHUDGDDQ�RUJDQ�SHUEXQJDDQ $GD $GD 
1R .DUDNWHU 3LVDQJ�5HMDQJ��[ 3LVDQJ�5HMDQJ��[ 
�� :DUQD�GDJLQJ�EXDK .UHP .UHP 

�� .HNHUDVDQ�EXDK 6HGDQJ 6HGDQJ 

�� .HEHUDGDDQ�SHUEXQJDDQ�MDQWDQ�MDQWXQJ $GD $GD 
�� %HQWXN�MDQWXQJ %HUEHQWXN�ODQVHW %HUEHQWXN�ODQVHW 
�� .RQGLVL�EUDNWHD 7HUWXWXS 7HUWXWXS 

�� :DUQD�EUDNWHD�EDJLDQ�GDODP 0HUDK�RUDQJH 0HUDK�RUDQJH 
�� %HQWXN�EUDNWHD�EDJLDQ�XMXQJ 0HODQFLS�VHPSLW 0HODQFLS�VHPSLW 



��� 

%HULWD�%LRORJL�������-�$SULO������ 

 

5HMDQJ� GLSORLG� PHQXQMXNNDQ� SHUWXPEXKDQ� GDXQ�

KDELWXV� WDQDPDQ� \DQJ� WHJDN� �7DEHO� ��� *DPEDU� ����

%HEHUDSD� NDUDNWHU� NXDQWLWDWLI� VHSHUWL� WLQJJL� EDWDQJ�

VHPX� GDQ� GLDPHWHU� EDWDQJ� VHPX� PHQXQMXNNDQ� 

WDQDPDQ� 3LVDQJ� 5HMDQJ� WHWUDSORLG� PHPLOLNL� XNXUDQ�

OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� WDQDPDQ� 3LVDQJ�

5HMDQJ� GLSORLG� �7DEHO� ���� 6HGDQJNDQ� NDUDNWHU� 

SDQMDQJ� GDQ� OHEDU� GDXQ� VHUWD� SDQMDQJ� WDQJNDL� GDXQ�

3LVDQJ� 5HMDQJ� WHWUDSORLG� OHELK� NHFLO� GLEDQGLQJNDQ�

3LVDQJ�5HMDQJ�GLSORLG��7DEHO���� 

 

3(0%$+$6$1 

3DGD� SHQHOLWLDQ� LQL� LQGXNVL� WHWUDSORLG� 3LVDQJ�

5HMDQJ� PHQJKDVLONDQ� ��� WDQDPDQ� WHWUDSORLG�

��������� �7DEHO� ���� (IHNWLYLWDV� SHUODNXDQ� RU\]DOLQ�

GDODP�PHQJKDVLONDQ� WDQDPDQ�SLVDQJ� WHWUDSORLG�SDGD�

SHQHOLWLDQ� LQL� UHODWLI� WLQJJL� GLEDQGLQJNDQ� GHQJDQ�

SHQHOLWLDQ� VHUXSD� \DQJ�GLODNXNDQ�ROHK� YDQ�'XUHQ� HW�

DO�� ������� \DLWX� ���� GDQ� ���� SDGD� 3LVDQJ� 0DV� 

/XPXW� �3RHUED� HW� DO��� ������� 7DQDPDQ� WHWUDSORLG�

\DQJ� GLKDVLONDQ� PHUXSDNDQ� WDQDPDQ� \DQJ� VROLG� 

WHWUDSORLG�� EXNDQ� FKLPHUD�� 7DQDPDQ� WHWUDSORLG� 

WHUVHEXW� MXJD� WHUQ\DWD� VWDELO� VHWHODK� GXD� VLNOXV� 

WDQDPDQ� \DQJ� PHQXQMXNNDQ� WHWUDSORLG� VROLG�� GDQ�

WLGDN� FKLPHUD�� :DODXSXQ� GHPLNLDQ� ���� WDQDPDQ�

KDVLO� LQGXNVL� PHUXSDNDQ� WDQDPDQ� PL[RSORLG�� 

0L[RSORLG� PHUXSDNDQ� NLPHUD� SORLGL� KDVLO� GDUL� 

UHJHQHUDVL� SDOLQJ� VHGLNLW� GXD� VHO� GHQJDQ� WLQJNDW�

SORLGL� \DQJ� EHUEHGD�� 0L[RSORLG� �FKLPHUD�� GDSDW� 

GLKLODQJNDQ� GHQJDQ� VXE-NXOWXU� WHUXV� PHQHUXV�� SDGD�

SHQHOLWLDQ� LQL� PL[RSORLG� WHWDS� EHOXP� GDSDW�

GLSLVDKNDQ� KLQJJD� VXE-NXOWXU� NH-��� � 'HPLNLDQ� SXOD�

VHWHODK� GXD� VLNOXV� WDQDPDQ�� WDQDPDQ� PL[RSORLG�

PDVLK� VWDELO�� +DO� LQL� PHQXQMXNNDQ� EDKZD� XQWXN�

PHPLVDKNDQ� VROLG� PXWDQW� GDUL� MDULQJDQ� FKLPHUD� 

GLSHUOXNDQ� VXE-NXOWXU� \DQJ� WHUXV� PHQHUXV� VHKLQJJD�

GLSHUROHK�VHO�PXWDQ�\DQJ�XWXK��VROLG�� 

+DVLO� NDUDNWHULVDVL� PROHNXOHU� PHQXQMXNNDQ�

SURSHWL� JHQHWLN� 3LVDQJ� 5HMDQJ� KDVLO� LQGXNVL� 

SROLSORLGL� WLGDN� EHUXEDK� NDUHQD� SORLGLVDVL�� � ,QGXNVL�

SROLSORLGL� WLGDN�PHUXEDK� SURSHUWL� NURPRVRP�� KDQ\D�

WHUMDGL�SHQJJDQGDDQ�NURPRVRP�GHQJDQ�GLKDPEDWQ\D�

SHPEHQWXNDQ� VSLQGOH� ROHK� VHQ\DZD� RU\]DOLQ� SDGD�

WDKDS�PHWDSKDVH�PLWRVLV�VHO��YDQ�'XUHQ�HW�DO����������� 

3DGD�SHQHOLWLDQ�LQL�WDQDPDQ�3LVDQJ�5HMDQJ�WHWUD�

SORLG�PHQXQMXNNDQ�WLQJJL�GDQ�GLDPHWHU�EDWDQJ�VHPX�

OHELK� EHVDU� GDUL� WDQDPDQ� 3LVDQJ� 5HMDQJ� GLSORLG�

�NRQWURO��� KDELWXV� GDXQ� \DQJ� PHUXQGXN� �VHGDQJNDQ�

WDQDPDQ�GLSORLG�5HMDQJ�PHPLOLNL�KDELWXV�GDXQ�\DQJ�

WHJDN�� VHUWD� MXPODK� DQDNDQ� \DQJ� OHELK� VHGLNLW�

GLEDQGLQJNDQ�GHQJDQ�GLSORLG�5HMDQJ��NRQWURO���7DEHO�

���� � +DO� LQL� VHMDODQ� GHQJDQ� SHQHOLWLDQ�9DNLOL� �������

\DQJ� PHQ\DWDNDQ� EDKZD� WDQDPDQ� SLVDQJ� WHWUDSORLG�

SDGD� XPXPQ\D�PHQXQMXNNDQ� XNXUDQ� WDQDPDQ� \DQJ�

OHELK� WLQJJL�� KDELWXV� GDXQ� \DQJ� PHUXQGXN�� ZDNWX�

SHUWXPEXKDQ� \DQJ� OHELK� ODPD�� MXPODK� DQDNDQ� GDQ�

VLVWHP�DNDU� OHELK� VHGLNLW�GLEDQGLQJNDQ�GHQJDQ� WDQD�

PDQ� GLSORLGQ\D� �9DNLOL�� ������� VHUWD� WDQJNDL� GDXQ�

PXGDK� SDWDK� �+DPLOO� HW� DO��� ������� 3DGD� SHQHOLWLDQ�

LQL� MXJD� PHQXQMXNNDQ� EDKZD� WHUDSORLGL� WLGDN�

PHPSHQJDUXKL� SDQMDQJ� EXDK� 3LVDQJ� 5HMDQJ�� WHWDSL�

GLDPHWHU�OHEDU� EXDK� PHQMDGL� OHELK� EHVDU� 

GLEDQGLQJNDQ� WHWXD�GLSORLGQ\D� �7DEHO����� �3HQHOLWLDQ�

\DQJ� GLODNXNDQ� %DNU\� HW� DO�� ������� \DQJ�

PHQJKDVLONDQ� WHWUDSORLG� GDUL� ��� NORQ� GLSORLG� \DQJ�

GLLQGXNVL� GHQJDQ� NRONKLVLVQ� PHQXQMXNNDQ� 

SHQDPSLODQ� WDQDPDQ� WHWUDSORLG� \DQJ� OHPDK�

GLEDQGLQJNDQ� WDQDPDQ� GLSORLGQ\D�� WHWDSL� VHPXD� 

WHWUDSORLG� EHUEXQJD� GDQ� GDSDW� GLVLODQJNDQ� GHQJDQ�

WDQDPDQ� GLSORLG� GDQ� PHQJKDVLONDQ� KLEULG� WULSORLG��

3DGD� SHQHOLWLDQ� LQGXVNL� WHWUDSORLGL� SDGD�0DV�/XPXW�

GDQ� 3LVDQJ� 0DGX� GHQJDQ� PHQJJXQDNDQ� RU\]DOLQ��

VHPXD� WDQDPDQ� WHWUDSORLG�PHPLOLNL� KDELWXV� WDQDPDQ�

\DQJ�PHUXQGXN��GLDPHWHU�EXDK�\DQJ� OHELK�EHVDU�GDQ�

MXPODK� DQDNDQ� \DQJ� OHELK� VHGLNLW� GLEDQGLQJDQ�

GHQJDQ� WHWXD� GLSORLGQ\D� �3RHUED�HW� DO�� ������ �������

+DVLO� SHQHOLWLDQ� 3LVDQJ� 5HMDQJ� WHWUDSORLG� LQL� 

PHQXQMXNNDQ� EDKZD� SLVDQJ� 5HMDQJ� WHWUDSORLG� MXJD�

GDSDW� EHUEXQJD� GDQ� EHUEXDK� VHODPD� SHQHOLWLDQ� GXD�

VLNOXV�GDQ�GDSDW�GLVLODQJNDQ�GHQJDQ�GHQJDQ�YDULHWDV�

ODLQ�� VHSHUWL� 0XVD� DFXPLQDWD� YDU� PDODFFHQVLVGDQ�

PHQJKDVLONDQ� KLEULG� WULSORLG� 5.00� GDQ� GHQJDQ�

3LVDQJ� GLSORLG� PHQJKDVLONDQ� SLVDQJ� KLEULG� WULSORLG�

5.5.��3RHUED�HW�DO��������� 

3DGD�SHQHOLWLDQ�LQL��SLVDQJ�5HMDQJ�WHWUDSORLG�GDQ�

PL[RSORLG�PHQXQMXNNDQ�MXPODK�DQDNDQ�OHELK�VHGLNLW��

SHUWXPEXKDQ� GDXQ� \DQJ� OHELK� PHUXQGXN� GHQJDQ�

WDQJNDL�GDXQ�\DQJ�PXGDK�SDWDK��WLQJJL�GDQ�GLDPHWHU�

EDWDQJ� VHPX� OHELK� EHVDU�� SDQMDQJ� GDXQ� GDQ� WDQJNDL�

GDXQ� OHELK� EHVDU�� VHUWD� OHEDU� EXDK� \DQJ� OHELK� EHVDU�

GLEDQGLQJNDQ�GHQJDQ� WDQDPDQ�GLSORLGQ\D� �7DEHO� ����

+DO� LQL� WHUMDGL� SDGD� GDVDUQ\D� DGDODK� 

VHQ\DZD� RU\]DOLQ� PHQ\HEDENDQ� NHJDJDODQ� 

SHPEHQWXNDQ� GDQ� IXQJVL� QRUPDO�VSLQGOH�SDGD� WDKDS�

PHWDSKDVH� PLWRVLV�� VHKLQJJD� VHO� WLGDN� PHPEHODK�

PHQMDGL� GXD�� DNLEDWQ\D� MXPODK� NURPRVRP� PHQMDGL�



��� 

3RHUED�HW�DO��-�.DUDWWHULVDVL�3LVDQJ�5HMDQJ�7HWUDSORLG�,QGXNVL�GHQJDQ�2U\]DOLQ 

 

JDQGD�GDQ�XNXUDQ�VHO�PHQMDGL�OHELK�EHVDU��YDQ�'XUHQ�

HW�DO��������� 

 

.(6,038/$1 

+DVLO� SHQHOLWLDQ� LQGXNVL� WHWUDSORLG� 3LVDQJ� 5H�

MDQJ� GHQJDQ� RU\]DOLQ� PHQJKDVLONDQ� ���WDQDPDQ�

GLSORLG�� ���� WDQDPDQ� WHWUDSORLG� GDQ� ��� WDQDPDQ�

PL[RSORLG�3LVDQJ� 5HMDQJ� KDVLO� LQGXNVL� SROLSORLGL�

PHPLOLNL� SURSHUWL� JHQHWLN� \DQJ� PLULS� GHQJDQ�

NRQWUROQ\D� GHQJDQ� LQGHNV� NHVDPDDQ� JHQHWLN� \DQJ�

EHUNLVDU�DQWDUD�������-������ 

7DQDPDQ�3LVDQJ�5HMDQJ�WHWUDSORLG�KDVLO� LQGXNVL�

SROLSORLGL�PHQXQMXNNDQ� MXPODK�DQDNDQ�OHELK�VHGLNLW��

SHUWXPEXKDQ�GDXQ� \DQJ� OHELK�PHUXQGXN�� WLQJJL� GDQ�

GLDPHWHU�EDWDQJ�VHPX� OHELK� EHVDU��GDXQ� OHELK� EHVDU��

VHUWD� EXDK� \DQJ� OHELK� OHEDU� GLEDQGLQJNDQ� GHQJDQ�

WDQDPDQ�GLSORLGQ\D��7DQDPDQ�3LVDQJ�5HMDQJ�7HWUD�

SORLG� GDSDW� GLJXQDNDQ� VHEDJDL� WHWXD� EHWLQD� 

GDODP�SHUVLODQJDQ�XQWXN�PHQJKDVLONDQ�SLVDQJ�KLEULG�

WULSORLG�� 3HQHOLWLDQ� LQL� PHPEXND� SHOXDQJ� XQWXN� 

GLODNXNDQQ\D�LQGXNVL�SROLSORLGL�SDGD�WDQDPDQ�SLVDQJ�

NRPHUVLDO� VHSHUWL� 3LVDQJ�0DV� .LUDQD� �GLSORLG�� $$��

PHQMDGL� 3LVDQJ� 0DV� .LUDQD� WHWUDSORLG�� \DQJ� 

PHPLOLNL� GLDPHWHU� EXDK� \DQJ� OHELK� EHVDU� GDQ� GDSDW�

GLJXQDNDQ�VHEDJDL�WHWXD�VLODQJDQ�XQWXN�SHPEHQWXNDQ�

SLVDQJ�KLEULG�WULSORLG�� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQHOLWLDQ� GLGDGDQDL� ROHK� /HPEDJD� ,OPX� 

3HQJHWDKXDQ�,QGRQHVLD�PHODOXL�3URJUDP�.RPSHWLWLI��

6XE� 3URJUDP� (NVSORUDVL� GDQ� 3HPDQIDDWDQ� WHUXNXU�

6XPEHU� 'D\D� +D\DWL� �'DUDW� GDQ� /DXW�� ,QGRQHVLD�

WDKXQ� ����-������ 8FDSDQ� WHULPDNDVLK� MXJD� 

GLVDPSDLNDQ� NHSDGD� )DMDUXGLQ� $KPDG�� 06L��

.�8WDPL�1XJUDKHQL�63��1XUL\DQWR�63��+HUOLQD��'HV\�

6XNPDZDWL� 66L�� $JXV� <XGKDQWR� 63�� 5L]NL� .DK]DU�

66L�� <XOL� GDQ� 'LDQ�� \DQJ� WHODK� PHPEDQWX� GDODP�

SHQHOLWLDQ�LQL� 

 

'$)7$5�3867$.$ 

$VLI�0-��&�0DN�DQG�25<DVPLQ����������3RO\SORLG�LQGXFWLRQ�LQ�
D�ORFDO�ZLOG�EDQDQD��0XVD�DFXPLQDWD�YDU�PDODFFHQVLV���
3DNLVWDQ�-RXUQDO�RI�%LRORJLFDO�6FLHQFHV����������-���� 

%DNU\�)��13D�GH�OD�5HEHUGLHUH��6�3LFKRW�DQG�&�-HQQ\���������
,Q� OLTXLG� PHGLXP� NRONKLVLQ� WUHDWPHQW� LQGXFHV� QRQ�
FKLPHULFDO�GRXEOHG-GLSORLGV� LQ�D�ZLGH�UDQJH�RI�PRQR-�
DQG�LQWHUVSHFLILF�GLSORLG�EDQDQD�FORQHV���)UXLWV���������
-��� 

%DNU\� )�� )� &DUUHHO�� &� -HQQ\� DQG� � -3� +RUU\�� ������*HQHWLF�
LPSURYHPHQW� RI� �EDQDQD�� ,Q�%UHHGLQJ�3ODQWDWLRQ� �7UHH�
&URSV�� 7URSLFDO� 6SHFLHV�0RKDQ� -DLQ� 6KUL�� 30� 3UL�
\DGDUVKDQ��(GV����-����6SULQJHU��1HZ�<RUN� 

'HODSRUWD�6/��-�:RRG�DQG�-%�+LFNV��������$�3ODQW�'1$�0LQ�
LSUHSDUDWLRQ�9HUVLRQ� ,,�� 3ODQW� 0ROHFXODU� %LRORJ\� 5H�
SRUWHU�����í���� 

'ROHåHO�-��0�9DOiULN��0$�9UiQD�/\ViN��(�+�LERYi��-�%DUWRV��
1�*DVPDQRYD��0�'ROH]HORYD�� -� 6DIDU� DQG�+� 6LP�
NRYD�� � ������0ROHFXODU �F\WRJHQHWLFV�DQG�F\WRPHWU\�
RI� EDQDQDV� �0XVD� VSS���� � ,Q�� %DQDQD� ,PSURYHPHQW��
&HOOXODU�� 0ROHFXODU� %LRORJ\�� DQG� ,QGXFHG� 0XWD�
WLRQ�60�-DLQ� DQG�56ZHQQHQ� �(GV��� ���-����� �6FLHQFH�
3XEOLVKHUV��,QF�(QILHOG��1+���86$��3O\PRXWK��8.� 

'KRRJKH��(��6�'HQLV��7�(HFNKDXW��'�5HKHXO��0&YDQ�/DEHNH���
������ � ,Q� YLWUR� LQGXFWLRQ� RI� WHWUDSORLGV� LQ� RUQDPHQ�
WDO5DQXQFXOXV��(XSK\WLFD��������±���� 

+DPLO�6'���0.�6PLWK�DQG�:$�'RGG��������,W�YLWU R�LQGXFWLRQ�
RI� EDQDQD� DXWRWHWUDSORLG� E\� NRONKLVLQV� WUHDWPHQW� RI�
PLFURSURSDJDWHG�GLSORLGV��$XVWUDOLDQ� -RXUQDO� RI�%RWD�
Q\��������-��� 

.DQFKDQDSRRP� .� DQG� .� .RDUDSDWFKDLNXO�� � ������ � ,Q� YLWUR�
LQGXNFWLRQ� RI� WHWUDSORLG�SODQWV� IURP�FDOOXV� FXOWXUHV� RI�
GLSORLG� EDQDQDV� �0XVD� DFXPLQDWD��$$� JURXS�� µ.OXDL�
/HE� 0X� 1DQJ¶DQG� µ.OXDL� 6D¶�� � (XSK\WLFD� ����� ���-

���� 
1HL��0���������(VWLPDWLRQ�RI�DYHUDJH�KHWHUR]\JRVLW\�DQG�JHQHW�

LF�GLVWDQFH�IURP�D�VPDOO�QXPEHU�RI�LQGLYLGXDOV��*HQHW�
LFV��������-��� 

2VHOHEH�+2��,8�2EL�DQG�0,�8JXUX����������3UHGLFWLQJ�K\EULGV�
SHUIRUPDQFHV� IURP� LQWHUSORLG\� FURVVHV� LQ� 0XVD� VSH�
FLHV�� $XVWUDOLDQ� -RXUQDO� RI� &URSV� 6FLHQFH� ������ ���-

���� 
3DJH� 5'0�� ������ 7UHH9LHZ� �:LQ� ����� $YDLODEOH� DW� KWWS���

ZZZ�WD[RQRP\�]RRORJ\�JOD�DF�XN�URG�URG�KWPO��
�'LXQGXK���'HVHPEHU�������� 

3RHUED� <6�� )� $KPDG� GDQ�:LWMDNVRQR�� ������3HU VLODQJDQ�SL�
VDQJ� OLDU�GLSORLG�0XVD�DFXPLQDWD�&ROOD�YDU�PDODFFHQ�
VLV� �5LGO��� 1DVXWLRQ� VHEDJDL� VXPEHU� SROHQ� GHQJDQ�
3LVDQJ�0DGX�WHWUDSORLG���-XUQDO�%LRORJL�,QGRQHVLD�������
���-������ 

3RHUED�<6��:LWMDNVRQR�� )�$KPDG�� GDQ�7�+DQGD\DQL����������
,QGXNVL� GDQ� NDUDNWHULVDVL� 3LVDQJ� 0DV� /XPXW� 7HWUD�
SORLG����������-XUQDO�%LRORJL�,QGRQHVLD����������-���� 

3RHUED�<6��:LWMDNVRQR�GDQ�7UL�+DQGD\DQL� � �������3HPEHQ�
WXNDQ� GDQ� SHQDPSLODQ� 3LVDQJ� 5HMDQJ� +LEULG� 7ULSORLG�
KDVLO� SHUVLODQJDQ� 3LVDQJ� 5HMDQJ� 0L[RSORLG� GHQJDQ�
3LVDQJ�5HMDQJ�'LSORLG��-XUQDO�%LRORJL�,QGRQHVLD��������
��-��� 

5RGULJXHV� )$�� -'5� 6RDUHV�� 55� 6DQWRV�� 0� 3DVTXDO� DQG� 62�
6LOYD�� � ������ � .RONKLVLQ� DQG� DPLSURSKRV-PHWK\O�
�$03�� LQ�SRO\SORG\� LQGXFWLRQ� LQ�EDQDQD�SODQW�� �$IUL�
FDQ�-RXUQDO�RI�%LRWHFKQRORJ\��������������-������ 

6WRYHU�5+�DQG�1:�6LPPRQGV���������%DQDQDV�/RQJPDQ�6FL�	�
7HFKQLFDO��(VVH[��(QJODQG���UG�(GLWLRQ� 

6XWDQWR� $�� '� 6XNPD�� &� +HUPDQWR� DQG� 6� 6XGDUVRQR�� ������
,VRODWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� UHVLVWDQFH� JHQH� DQD�
ORJXH��5*$��IURP�)XVDULXP�UHVLVWDQW�EDQDQD�FXOWLYDUV��
(PLUDWHV�-RXUQDO�RI�)RRG�DQG�$JULFXOWXUH�������� ���-

���� 
8PD�6��06�6DUDVZDWKL��0�0DQLFNDYDVDJDP��6�6DWKLDPRRUWK\�

DQG� *� 5DMDJRSDO�� ������ (IIHFW� RI� SRO\SORLGL]LQJ�
DJHQWV�RQ� FYV� µ0DWWL¶� �$$��DQG� µ.XQQDQ¶� �$%��� �3UR�
FHHGLQJ� RI� �VW� ,QWHUQDWLRQDO� &RQJUHVV� RQ�0XVD��+DU�
QHVVLQJ�UHVHDUFK� WR� LPSURYH� OLYHOLKRRGV��3HQDQJ��0D�
OD\VLD���-��-XO\����������� 

8329�±�,QWHUQDWLRQDO�8QLRQ�IRU�WKH�3URWHFWLRQ�RI�1HZ�9DULH�
WLHV� RI� 3ODQWV�� ������ %DQDQD�� *XLGHOLQHV� IRU� WKH�
&RQGXFW� RI� 7HVWV� IRU� 'LVWLQFWQHVV�� 8QLIRUPLW\� DQG�
6WDELOLW\��$YDLODEHO�DW�KWWS���ZZZ�XSRY�LQW��� � �'LXQGXK�
���2NWREHU�������� 

9DNLOL� 1*�� � ������ �7KH�H[SHU LPHQWDO� IRUPDWLRQ�RI�SRO\SORLG\�
DQG�LWV�HIIHFW�LQ�WKH�JHQXV�0XVD���$PHULFDQ��-RXUQDO�RI��
%RWDQ\����������-��� 

<HK�)&��5&�<DQJ� DQG�7�%R\OH�� ������3RSJHQH�9HUVLRQ�������
0LFURVRIW� :LQGRZV-EDVHG� IUHHZDUH� IRU� 3RSXODWLRQ�
*HQHWLF�$QDO\VLV��$YDLODEOH�DW��KWWS���ZZZ�XDOEHUWD�FD�
aI\HK�����'LXQGXK����'HVHPEHU���������� 

 

 

 

 

 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD� %LRORJL� DGDODK� MXUQDO� \DQJ� PHQHUELWNDQ� DUWLNHO� NHPDMXDQ� SHQHOLWLDQ� GL� ELGDQJ� ELRORJL� GDQ� LOPX-LOPX� WHUNDLW� GL� ,QGRQHVLD�� %HULWD� %LRORJL�

PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�DWDX�WLGDN�

VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW��GLKDUXVNDQ�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 

 1DVNDK�PHUXSDNDQ�KDVLO�SHQHOLWLDQ�VHQGLUL��\DQJ�PHQJDQJNDW�WRSLN�\DQJ�XS-WRGDWH���7LGDN�OHELK�GDUL����KDODPDQ�WHUPDVXN�WDEHO�GDQ�JDPEDU��

3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 

�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 

 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP���$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 

�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 

 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX�� +DO� \DQJ� GLWLQMDX� PHOLSXWL� VHJDOD� VHVXDWX� \DQJ� UHOHYDQ� WHUKDGDS� WRSLN� WLQMDXDQ� \DQJ� PHPEHULNDQ� JDPEDUDQ� µVWDWH� RI� WKH� DUW¶��

PHOLSXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�

XODQJ�LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 

 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�EDKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU� 

�� -XGXO 

 -XGXO� KDUXV� VLQJNDW�� MHODV� GDQ� PHQFHUPLQNDQ� LVL� QDVNDK� GLLNXWL� ROHK� QDPD� GDQ� DODPDW� VXUDW� PHQ\XUDW� SHQXOLV�� � 1DPD� SHQXOLV� XQWXN�

NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 

�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�

\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�

NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ���$EVWUDN�GDODP�EDKDVD�,QJJULV�PHUXSDNDQ�

WHUMHPDKDQ�GDUL�EDKDVD�,QGRQHVLD���(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ���6HEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ� 

�� %DKDQ�GDQ�FDUD�NHUMD 

 3DGD�EDJLDQ�LQL�EROHK�GLEXDW�VXE-MXGXO�\DQJ�VHVXDL�GHQJDQ�WDKDSDQ�SHQHOLWLDQ��0HWRGD�KDUXV�GLSDSDUNDQ�GHQJDQ�MHODV�VHVXDL�GHQJDQ�VWDQGDU�

WRSLN�SHQHOLWLDQ�GDQ�GDSDW�GLXODQJ�ROHK�SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVL�

GDQ�DSDELOD�DGD�PRGLILNDVL�KDUXV�GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 

 6HEXWNDQ� KDVLO-KDVLO� XWDPD� \DQJ� GLSHUROHK� EHUGDVDUNDQ�PHWRGD� \DQJ� GLJXQDNDQ�� �$SDELOD� LQJLQ�PHQJDFX� SDGD� WDEHO�JUDILN�GLDJUDP� DWDX�

JDPEDU� XUDLNDQ� KDVLO� \DQJ� WHUSHQWLQJ� GDQ� MDQJDQ� PHQJJXQDNDQ� NDOLPDW� µ/LKDW� 7DEHO� �¶�� � $SDELOD� PHQJJXQDNDQ� QLODL� UDWD-UDWD� KDUXV�

PHQ\HEXWNDQ�VWDQGDU�GHYLDVL� 

�� 3HPEDKDVDQ 

 -DQJDQ�PHQJXODQJ�LVL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ�DSD�DUWL�DWDX�PDNQD�GDUL�KDVLO�\DQJ�GLGDSDW� WHUVHEXW���

%LOD�PHPXQJNLQNDQ��EDQGLQJNDQ�KDVLO�SHQHOLWLDQ�LQL�GHQJDQ�PHPEXDW�SHUEDQGLQJDQ�GHQJDQ�VWXGL�WHUGDKXOX��ELOD�DGD�� 

�� .HVLPSXODQ 

 0HQ\LPSXONDQ�KDVLO�SHQHOLWLDQ��VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��GDQ�SHQHOLWLDQ�EHULNXW�\DQJ�ELVD�GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

��� 'DIWDU�SXVWDND 

 7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��/DSRUDQ��DWDX��NRPXQLNDVL�

SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�XS�WR�GDWH�\DQJ�

VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV���3HQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

� 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�:RUG�3URFHVVRU��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL

-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�

PHQJJXQDNDQ�EDKDVD�,QGRQHVLD��DQJND�GHVLPDO�PHQJJXQDNDQ�NRPD�����GDQ�WLWLN�����ELOD�PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�

DGDODK����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����

GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV� 

�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� WHUPDVXN� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� ,QWHUQDWLRQDO� &RGH� RI�

%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI�

1RPHQFODWXUH�IRU�$OJDH��)XQJL�DQG�3ODQW��,&)$)3��� ,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD� �,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�

ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO���3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�GLODNXNDQ�SDGD�EDJLDQ�GHVNULSVL�

WDNVRQ��PLVDOQ\D�SDGD�QDVNDK�WDNVRQRPL��6HGDQJNDQ�SHQXOLVDQ�QDPD�WDNVRQ�XQWXN�ELGDQJ�ODLQQ\D�WLGDN�SHUOX�PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX� 

�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ�� 

�� 7DEHO 

 7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�

GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�

JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 

 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO���.HWHUDQJDQ�\DQJ�PHQ\HUWDL�JDPEDU�

KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�����GSL�� 

�� 'DIWDU�3XVWDND 

 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�



PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI�������� 

D� -XUQDO 

 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 

 3UHPDFKDQGUD�*6��+�6DQHNR��.�)XMLWD�DQG�6�2JDWD��������/HDI�:DWHU�5HODWLRQV��2VPRWLF�$GMXVWPHQW��&HOO�0HPEUDQH�6WDELOLW\��(SL�

FXWLODU�:D[�/RDG�DQG�*URZWK�DV�$IIHFWHG�E\�,QFUHDVLQJ�:DWHU�'HILFLWV�LQ�6RUJKXP��-RXUQDO�RI�([SHULPHQWDO�%RWDQ\���������-����� 

E���%XNX 

 .UDPHU�3-��������3ODQW�:DWHU�5HODWLRQVKLS������(GLVL�NH-�ELOD�DGD���$FDGHPLF��1HZ�<RUN�� 

F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 

 +DP]DK�06�GDQ�6$�<XVXI��������3HQJDPDWDQ�%HEHUDSD�$VSHN�%LRORJL�6RWRQJ�%XOXK��6HSLRWHXWKLV�OHVVRQLDQD��GL�6HNLWDU�3HUDLUDQ�3DQWDL�

:RNDP�%DJLDQ�%DUDW��.HSXODXDQ�$UX��0DOXNX�7HQJJDUD�� �3URVLGLQJ�6HPLQDU�1DVLRQDO�%LRORJL�;,��8MXQJ�3DQGDQJ���-��� -XOL� ������0�

+DVDQ��$�0DWWLPX��-*�1HOZDQ�GDQ�0�/LWDD\��3HQ\XQWLQJ������-�����3HUKLPSXQDQ�%LRORJL�,QGRQHVLD� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 /HHJRRG�5&�DQG�'$�:DONHU��������&KORURSODVW�DQG�3URWRSODVW��,Q��3KRWRV\QWKHVLV�DQG�3URGXFWLRQ�LQ�D�&KDQJLQJ�(QYLURQPHQW��'2�+DOO��

-02�6FXUORFN��+5�%RKODU�1RUGHQNDPSI��5&�/HHJRRG�DQG�63�/RQJ��(GV������-�����&KDPSPDQ�DQG�+DOO���/RQGRQ� 

H�� 7KHVLV�GDQ�VNULSVL� 

 .HLP�$3��������0RQRJUDSK�RI�WKH�JHQXV�2UDQLD�=LSS���$UHFDFHDH��2UDQLLQDH���8QLYHUVLW\�RI�5HDGLQJ��5HDGLQJ��>3K'��7KHVLV@� 

I�� $UWLNHO�RQOLQH� 

 $UWLNHO� \DQJ�GLXQGXK�VHFDUD�RQOLQH�PHQJLNXWL� IRUPDW�\DQJ�EHUODNX�PLVDOQ\D�XQWXN� MXUQDO��EXNX�DWDX� WKHVLV��VHUWD�GLWXOLVNDQ�DODPDW�VLWXV�

VXPEHU�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�DWDX�DUWLNHO�GDUL�ODPDQ�

ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 )RUHVW�:DWFK� ,QGRQHVLD>):,@�� ������ 3RWUHW� NHDGDDQ� KXWDQ� ,QGRQHVLD� SHULRGH� ����-������KWWS���ZZZ�IZL�RU�LG�� �'LXQGXK� ��'HVHPEHU�

������ 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK 

6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ�EHULVL�KDN�DOLK�

WHUELW�QDVNDK�WHUPDVXN�KDN�XQWXN�PHPSHUEDQ\DN�DUWLNHO�GDODP�EHUEDJDL�EHQWXN�NHSDGD�SHQHUELW�%HULWD�%LRORJL��6HGDQJNDQ�SHQXOLV�WHWDS�EHUKDN�

XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ���)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK��

\DQJ�PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ� 

 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ 

8QWXN�VHWLDS�SHQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ�VHEDJDL�RE\HN�SHQHOLWLDQ��PDND�VHWLDS�QDVNDK�\DQJ�GLDMXNDQ�ZDMLE�GLVHUWDL�GHQJDQ�¶HWKLFDO�FOHDUDQFH�

DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

 

/HPEDU�LOXVWUDVL�VDPSXO 

*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK���2OHK�NDUHQD�LWX�VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVL�KDUDS�

PHQJLULPNDQ�LOXVWUDVL�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GLVHUWDL�NHWHUDQJDQ�VLQJNDW�LOXVWUDVL�GDQ�QDPD�SHPEXDW�LOXVWUDVL� 

 

3URRIV 

1DVNDK�SURRIV�DNDQ�GLNLULP�NH�DXWKRU�GDQ�GLZDMLENDQ�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL���1DVNDK�SURRIV�KDUXV�GLNLULP�

NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD� 

 

1DVNDK�FHWDN 

6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�

FRUUHVSRQGLQJ�DXWKRU� 

 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�GDODP�EHQWXN��GRF�DWDX��GRF[�� 

$ODPDW�NRQWDN��5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 

  ��&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

  ��7HOS�����-��-������� 

  ��)D[�����-��-�������������������������� 

 (PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG 

  EHULWD�ELRORJL#PDLO�OLSL�JR�LG� 
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