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3HPEDQJXQDQ�KXWDQ� WDQDPDQ�PHUXSDNDQ�X�
SD\D�XQWXN�PHPHQXKL�NHEXWXKDQ�EDKDQ�EDNX�ND�
\X��.HEXWXKDQ�ND\X�SHUWXNDQJDQ� VHPDNLQ�PH�
QLQJNDW�� NKXVXVQ\D� XQWXN� MHQLV� NRPHUVLO� ORNDO��

-HQLV�NRPHUVLO�ORNDO�\DQJ�VHGDQJ�GLNHPEDQJNDQ�
VDDW� LQL� GL� 6XPDWHUD� 6HODWDQ� DGDODK� WHPEHVX�
�)DJUDHD� IUDJUDQV� 5R[E���� 8SD\D� SHQJHPED�
QJDQ�KXWDQ�WDQDPDQ�WHPEHVX�VDQJDW�EHUJDQWXQJ�
SDGD� NHEHUKDVLODQ� GDODP� PHQJDWDVL� PDVDODK�
PDVDODK� \DQJ� GLKDGDSL� VHSHUWL� NHWLGDNVHVXDLDQ�

,19(17$5,6$6,�'$1�'(6.5,36,�3(1<$.,7�'$81�3$'$�7$1$0$1�
7(0%(68�� ��',�680$7(5$�%$*,$1�6(/$7$1)DJUDHD�IUDJUDQV

,QYHQWRU\�DQG�'HVFULSWLRQ�RI�/HDYHV�'LVHDVH�RQ�7HPEHVX��)DJUDHD�IUDJUDQV��3ODQWDWLRQ
LQ�6RXWKHUQ�6XPDWUD

�
$VPDOL\DK ��,OOD�$QJJUDHQL GDQ�DQG�+HQJNL�6LDKDDQ

�� ��� ��

�����%DODL�3HQHOLWLDQ�.HKXWDQDQ�3DOHPEDQJ
���3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%RJRU

.DPSXV�%DOLWEDQJVL��-O��*XQXQJ�%DWX�1R����.RWDN�3RV�����%RJRU��������-DZD�%DUDW��,QGRQHVLD
7HOS����������������)D[��������������
(PDLO��DVPDOL\DK�ES�KW#\DKRR�FRP��

7DQJJDO�GLWHULPD����-DQXDUL�������7DQJJDO�GLUHYLVL�����-XOL�������7DQJJDO�GLVHWXMXL�����$JXVWXV�����

$%675$&7

'LVHDVH�LV�D�VHULRXV�SUREOHP�LQ�GHYHORSPHQW�RI�IRUHVW�SODQWDWLRQ�DV�LW�WKH�SODQW��(IIHFWLYH�DQG�HIILFLHQW�FRQWURO�VKRXOG�
EH�VXSSRUWHG�E\�LQIRUPDWLRQ�DERXW�LWV�SDWKRJHQ�DQG�HFRELRORJ\��7KH�UHVHDUFK�DLPHG�WR�LQYHQWRUL]H�WKH�OHDI�GLVHDVHV�
DQG�WKH�LPSDFW�RI�LWV�DWWDFNV�RQ�WHPEHVX�LQ�6RXWKHUQ�6XPDWHUD��7KH�VWXG\�XVHG�SXUSRVLYH�VDPSOLQJ�PHWKRG��7KH�
UHVXOWV�VKRZHG�����)LYH�SDWKRJHQV�ZHUH�IRXQGHG�QDPHO\�\HOORZ�VSRW�GLVHDVH�FDXVHG�E\� ��\HOORZLVK�'LSORGLD�PXWLOD
JUHHQ�VSRW�GLVHDVH�FDXVHG�E\� �VS���EURZQLVK�\HOORZ�VSRW�GLVHDVH�FDXVHG�E\� �VS���WKH�EURZQ�&XUYXODULD 3HVWDORWLRSVLV
VSRW�GLVHDVH�FDXVHG�E\� �DQG�EODFN�PLOGHZ�GLVHDVH�FDXVHG�E\� �VS������7KH�DWWDFN�3K\OORVWLFWD�FDSLWDOHQVLV 0HOLROD
LQWHQVLW\�ZDV�FDWHJRUL]HG�DV�UDWKHU�KHDY\�����\HOORZ�VSRW�GLVHDVH�FDXVHG�E\� �ZDV�WKH�PRVW�ZLGHO\�VSUHDGLQJ�'��PXWLOD
LQ�6RXWKHUQ�6XPDWHUD�ZLWK�DWWDFN�LQWHQVLW\�RI������������EODFN�PLOGHZ�GLVHDVH�FDXVHG�E\� KDG�OLPLWHG�0HOLROD�VS��
VSUHDGLQJ�EXW�WKH�KLJKHVW�DWWDFN�LQWHQVLW\�LV��������DQG����FRXOG�EH�DSSOLHG SODQW�VSDFLQJ�DJURIRUHVWU\�WR�FRQWURO��
OHDI�GLVHDVH�

.H\ZRUGV��7HPEHVX��OHDI�VSRW�GLVHDVH��EODFN�PLOGHZ�GLVHDVH

$%675$.�

6HUDQJQ� SHQ\DNLW� PHUXSDNDQ� SHUPDVDODKDQ� VHULXV� GDODP� SHPEDQJXQDQ� KXWDQ� WDQDPDQ� NDUHQD� \DQJ� GDSDW�
PHQ\HEDENDQ� NHPDWLDQ� WDQDPDQ�� 3HQJHQGDOLDQ� SHQ\DNLW� \DQJ� HIHNWLI� GDQ� HILVLHQ� KDXUV� GLGXNXQJ� LQIRUPDVL�
PHQJHQDL�SHQ\HEDE�SHQ\DNLW�GDQ�HNRELRORJLQ\D��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJLQYHQWDULVDVL�SHQ\DNLW�GDXQ�
GDQ�GDPSDN�VHUDQJDQQ\D�WHUKDGDS�WDQDPDQ�WHPEHVX�GL�3URYLQVL�6XPDWHUD�6HODWDQÜ�-DPEL�GDQ�/DPSXQJ��0HWRGH�
SHQHOLWLDQ�PHQJJXQDNDQ�SXUSRVLYH�VDPSOLQJ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�����DGD���MHQLV�SHQ\DNLW�GDQ�
SDWRJHQ�SDGD� WHJDNDQ� WHPEHVX��\DLWX�SHQ\DNLW�EHUFDN�NXQLQJ�GLVHEDENDQ�FHQGDZDQ� ��SHQ\DNLW�'LSORGLD�PXWLOD
EHUFDN�KLMDX�NHNXQLQJDQ�GLVHEDENDQ�FHQGDZDQ� �VS���SHQ\DNLW�EHUFDN�NXQLQJ�NHFRNHODWDQ�GLVHEDENDQ�&XUYXODULD
ROHK�FHQGDZDQ� VS���GDQ�SHQ\DNLW�EHUFDN�FRNHODW�GLVHEDENDQ�FHQGDZDQ� �VHUWD�3HVWDORWLRSVLV� 3K\OORVWLFWD�FDSLWDOHQVLV
SHQ\DNLW�HPEXQ�KLWDP�GLVHEDENDQ�FHQGDZDQ� �VS������LQWHQVLWDV�VHUDQJDQ�SHQ\DNLW�WHUVHEXW�WHUPDVXN�NDWHJRUL�0HOLROD
VHUDQJDQ�DJDN�EHUDW�����SHQ\DNLW�EHUFDN�GDXQ� �PHUXSDNDQ�SHQ\DNLW�\DQJ�SDOLQJ�OXDV�VHEDUDQQ\D�SDGD�'��PXWLOD
WHJDNDQ�WHPEHVX�GL�6XPDWHUD�%DJLDQ�6HODWDQ�GHQJDQ�LQWHQVLWDV�VHUDQJDQ������������SHQ\DNLW�HPEXQ�KLWDP�0HOLROD�
VS��PHUXSDNDQ�SHQ\DNLW�SDOLQJ�WHUEDWDV�NHEHUDGDDQQ\D��QDPXQ�PHPLOLNL�LQWHQVLWDV�VHUDQJDQ�SDOLQJ�WLQJJL��\DLWX�
��������GDQ����PHQJHQGDOLDQ�VHUDQJDQ�SHQ\DNLW�GDXQ�GDSDW�GLXSD\DNDQ�GHQJDQ�SHQJJXQDDQ�MDUDN�WDQDP�OHEDU�GDQ�
SHUOX�SHQHUDSDQ�SROD�WDQDP�DJURIRUHVWUL�

.DWD�NXQFL��7HPEHVX��SHQ\DNLW�EHUFDN�GDXQ��SHQ\DNLW�HPEXQ�KLWDP

,661�������������(�,661�����������
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MHQLV�WDQDPDQ�GHQJDQ�WDSDN��VHUDQJDQ�KDPD�GDQ�
SHQ\DNL�VHUWD�SHUNHPEDQJDQ�SDVDU�ND\X��8QWXN�
PHQGDSDWNDQ�KXWDQ�WDQDPDQ�WHPEHVX�\DQJ�EHU�
NXDOLWDV�EDLN�KDUXV�PHQJXDVDL�FDUD�SHUOLQGXQJDQ�
WDQDPDQ�GDUL� VHUDQJDQ�SHQJJDQJJX��NKXVXVQ\D�
VHUDQJDQ�SHQ\DNLW��+DO�LQL�GLNDUHQD�NDQ�GHQJDQ�
WHUMDGLQ\D�SHUXEDKDQ�NRQGLVL�KXWDQ�\DQJ�KHWHUR�
JHQ�PHQMDGL�KXWDQ�\DQJ�KRPRJHQ�WHODK�PHQLP�
EXONDQ�PDVDODK�SHQLQJNDWDQ�VHUDQJDQ�SHQ\DNLW��

6HUDQJDQ�SHQ\DNLW�PHUXSDNDQ�VDODK�VDWX�IDN�
WRU�\DQJ�GDSDW�PHQJKDPEDW�NHEHUKDVLODQ�SHPED�
QJXQDQ� KXWDQ� WDQDPDQ��'DODP� EHEHUDSD� NDVXV�
VHUDQJDQ�SHQ\DNLW�SDGD�WDQDPDQ�GDSDW�PHQJDNL�
EDWNDQ�WHUMDGLQ\D�SHQXUXQDQ�NXDOLWDV�ND\X�� WHU�
KDPEDWQ\D�SHUWXPEXKDQ�WDQDPDQ��$QJJUDHQL�	�
:LERZR��������EDKNDQ�NHPDWLDQ�WDQDPDQ��5D�
KD\X���������6HSHUWL�PLVDOQ\D��VHUDQJDQ�SHQ\DNLW�
EXVXN�DNDU��URRW�URW��SDGD�WDQDPDQ�$FDFLD�PD�
QJLXP� \DQJ� GLVHEDENDQ� ROHK� SDWRJHQ� *DQR�
GHUPD� VSS�� GDQ� 5LJLGRSRUXV� OLJQRVXV� GDSDW�
PHQJKDPEDW� SHUWXPEXKDQ� �2OG� HW� DO��� ������
EDKNDQ� GDSDW� PHQLPEXONDQ� NHPDWLDQ� WDQDPDQ�
�:LG\DVWXWL�HW�DO����������6HUDQJDQ�SHQ\DNLW�GDXQ�
EHUXSD� NDUDW� SXUX� SDGD� WDQDPDQ� VHQJRQ� \DQJ�
GLVHEDENDQ�ROHK�FHQGDZDQ�8URP\FODGLXP�WHSSH�
ULDQXP� GDSDW�PHQ\HEDENDQ� NHPDWLDQ� WDQDPDQ�
VHQJRQ�PXGD�GDQ�SHQXUXQDQ�NXDOLWDV�ND\X�SDGD�
VHQJRQ�\DQJ� VLDS�GLSDQHQ� �5DKD\X�HW�DO���������
7UL\RJR�	�:LG\DVWXWL�� ������$QJJUDHQL�� �������
6HUDQJDQ� ODQMXW� SHQ\DNLW� EHUFDN� GDXQ� SDGD�
WDQDPDQ�*PHOLQD� DUERUHD� GDSDW�PHQ\HEDENDQ�
NHPDWLDQ� WDQDPDQ� NDUHQD� SURVHV� IRWRVLQWHVLV�
WLGDN� WHUMDGL�� DNLEDWQ\D� DNWLYLWDV� VHO� WHUKHQWL�
�$QJJUDHQL�	�0LQGDZDWL��������

6HUDQJDQ�SHQ\DNLW�GDXQ�SDGD�NRPRGLWDV�SHU�

WDQLDQ�GDQ�SHUNHEXQDQ�EDKNDQ�GDSDW�PHQ\HEDE�
NDQ� SHQXUXQDQ� SURGXNVL� DWDX� NHKLODQJDQ� KDVLO�
\DQJ�FXNXS�Q\DWD��+DVLO�SHQHOLWLDQ�8PUDK�HW�DO��
��������PHQXQMXNNDQ�EDKZD�VHUDQJDQ�SHQ\DNLW�
GDXQ�SDGD�WDQDPDQ�NDNDR�\DQJ�GLVHEDENDQ�ROHK�
FHQGDZDQ�3K\WRSWKRUD�SDOPLYRUD�GDSDW�PHQ\H�
EDENDQ� NHUXJLDQ� VHEHVDU� ��±���� GDQ� EDKNDQ�
SDGD� GDHUDK� \DQJ� PHQGXNXQJ� SHUNHPEDQJDQ�
SDWRJHQ�WHUVHEXW�DNDQ�OHELK�EHVDU�ODJL�NHUXJLDQ�
Q\D�� 1XUKD\DWL� HW� DO�� �������� PHQJHPXNDNDQ�
EDKZD�WDQDPDQ�NDUHW�NRORQ�*7���\DQJ�WHUVHUDQJ�
SHQ\DNLW� JXJXU� GDXQ� &RU\QHVSRUD� FDVVLFROD�
VHODPD���EXODQ�GDSDW�PHQXUXQNDQ�SURGXNVL�JHWDK�
GLDWDV� ���� GDUL� SURGXNVL� QRUPDO�� 'L�$PHULND�
6HODWDQ�� VHUDQJDQ� SHQ\DNLW� GDXQ� SDGD� WDQDPDQ�
NDUHW�\DQJ�GLVHEDENDQ�ROHK�FHQGDZDQ�0LFURF\�
OXV�XOHL�GDSDW�PHQ\HEDENDQ�SHUWXPEXKDQ�SRKRQ�
ODPEDW��SURGXNVL�NDUHW� UHQGDK�GDQ�ELVD�PHQ\H�
EDENDQ� NHPDWLDQ� DSDELOD� SHQJJXQGXODQ� GDXQ�
WHUMDGL� GDODP� EHEHUDSD� PXVLP� �*X\RW�� �������
2OHK�NDUHQD�LWX�XSD\D�SHUOLQGXQJDQ�WDQDPDQ�GDUL�
VHUDQJDQ�SHQ\DNLW�SHUOX�GLNHWDKXL�

%HUGDVDUNDQ�KDO�WHUVHEXW�PDND�NHJLDWDQ�SHQH�
OLWLDQ�EHUXSD�LQYHQWDULVDVL�GDQ�GHVNULSVL�SHQ\DNLW�
SDGD�WDQDPDQ�WHPEHVX�VDQJDW�GLSHUOXNDQ��NDUHQD�
VDPSDL� VDDW� LQL� KDVLO� SHQHOLWLDQ� DWDX� LQIRUPDVL�
PHQJHQDL�MHQLV�SHQ\DNLW�SDGD�WDQDPDQ�WHPEHVX�
PDVLK�UHODWLI�VDQJDW�WHUEDWDV��'LNHWDKXLQ\D�MHQLV�
SHQ\DNLW� GDQ� SDWRJHQ� SHQ\HEDE� SHQ\DNLW� VHUWD�
HNRELRORJLQ\D�� PDND� WLQGDNDQ� SHQFHJDKDQ�SH�
QJHQGDOLDQ� GDSDW� GLWHQWXNDQ��7XMXDQ� SHQHOLWLDQ�
DGDODK� PHQJLQYHQWDULVDVL� SHQ\DNLW� GDXQ� GDQ�
GDPSDN�VHUDQJDQQ\D�WHUKDGDS�WDQDPDQ�WHPEHVX�
GL�3URYLQVL�6XPDWHUD�6HODWDQÜ� -DPEL�GDQ�/DP�
SXQJ�

7DEHO�� �����/RNDVL� SHQHOLWLDQ� LQYHQWDULVDVL� SHQ\DNLW� SDGD� WDQDPDQ� WHPEHVX� GL� 6XPDWHUD� %DJLDQ�7DEOH
6HODWDQ�� �5HVHDUFK�ORFDWLRQ�RI�LQYHQWRU\�RI�GLVHDVH�RQ�WHPEHVX�LQ�6RXWKHUQ�6XPDWHUD

1R�� 3URSLQVL��3URYLQFH�� .DEXSDWHQ� .HFDPDWDQ�
��� 6XPDWHUD�6HODWDQ� 2JDQ�,OLU��2,�� �� 6XQJDL�3LQDQJ�
� � 2JDQ�.RPHULQJ�,OLU��2.,�� �� .D\X�$JXQJ�
� � � �� 3HGDPDUDQ�7LPXU�
� � 0XDUD�(QLP� �� *HOXPEDQJ�
� � � �� 7DODQJ�8EL�
� � � �� 0XDUD�(QLP�
� � 2JDQ�.RPHULQJ�8OX�7LPXU�

�2.87��
�� 6HPHQGDZDL�%DUDW�

� � � �� 0DGDQJ�6XNX�,�
� � %DQ\XDVLQ� �� 7XQJNDO�,OLU�
� � � �� 3DQJNDODQ�%DODL�
� � � �� %DQ\XDVLQ�,,,�
� � 0XVL�%DQ\XDVLQ� �� 6HND\X�
� � � �� /DLV�
�� -DPEL� 6DURODQJXQ� �� 3HODZDQ�6LQJNXW�
� � %DWDQJ�+DUL� �� 0XDUD�%XOLDQ�
� � 0XDUR�%XQJR� �� 3DVDU�0XDUR�%XQJR�
�� /DPSXQJ� /DPSXQJ�8WDUD� �� %XNLW�.HPXQLQJ�
� � � �� :D\�.DQDQ�

6XPEHU��6RXUFH���$VPDOL\DK�������
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$���/RNDVL�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ�GLODNXNDQ�SDGD�DUHDO�WHJDNDQ�WHP�
EHVX� \DQJ� DGD� GL� 3URSLQVL� 6XPDWHUD� 6HODWDQ��
-DPEL�GDQ�/DPSXQJ��EDLN�EHUXSD�WHJDNDQ�DODPL�
PDXSXQ�WHJDNDQ�KDVLO�SHQDQDPDQ��/RNDVL�ORNDVL�
WHUVHEXW�VHFDUD�OHQJNDS�GDSDW�GLOLKDW�SDGD�7DEHO�
���3HQHOLWLDQ�GLODNXNDQ�PXODL�EXODQ�0DUHW������
VDPSDL�GHQJDQ�'HVHPEHU������

%���%DKDQ�GDQ�3HUDODWDQ

%DKDQ� \DQJ� GLJXQDNDQ� GDODP�SHQHOLWLDQ� LQL�
DQWDUD�ODLQ�WHJDNDQ�WHPEHVX��DONRKRO��DTXDGHVW��
DOXPLQLXP�IRLO��SODVWLN�ZUDS��NHUWDV�NRUDQ��WDOO\�
VKHHW��GDQ�ODLQ�ODLQ��$ODW�\DQJ�GLJXQDNDQ�DGDODK�
KDQG�FRXQWHU LFH�ER[��NRWDN�SODVWLN�� ��NXDV��VSLGRO�
SHUPDQHQ��NDQWRQJ�SODVWLN��JXQWLQJ��NDPHUD��FD�
ZDQ�SHWUL��ODPSX�EXQVHQ��MDUXP�RVH��UXDQJ�LVRODVL�
�/$)� � ���PHGLD�DJDU�NHQWDQJ�/DPLQDU�$LU�)ORZ
�3'$� � ���RWRNODI��RYHQ�3RWDWRHV�'H[WURVH�$JDU
GDQ�ODLQ�ODLQ�

&���0HWRGH�3HQHOLWLDQ

����,QYHQWDULVDVL�GDQ�'HVNULSVL�SHQ\DNLW�

.HJLDWDQ� EHUWXMXDQ� XQWXN� PHQJHWDKXL� MHQLV�
SHQ\DNLW� \DQJ�PHQ\HUDQJ� WDQDPDQ� WHPEHVX� GL�
ODSDQJDQ��.HJLDWDQ�LQYHQWDULVDVL�GLODNXNDQ�SDGD�
NHEXQ�PLOLN� SHWDQL� \DQJ� WHUVHUDQJ� SHQ\DNLW� GL�
GHVD�\DQJ�GLMDGLNDQ�VHEDJDL�ORNDVL�SHQJDPDWDQ��
/XDVDQ� DUHDO� VHWLDS� ORNDVL� SHQJDPDWDQ� EHUYD�
ULDVL��VHKLQJJD�OXDVDQ�XQWXN�VDPSHO�SHQJDPDWDQ�
MXJD� EHUYDULDVL�� /XDVDQ� DUHDO� XQWXN� VDPSHO�
SHQJDPDWDQ�GLDPELO�����GDUL�OXDVDQ�DUHDO�\DQJ�
DGD��\DQJ�GLMDGLNDQ�VHEDJDL�SHWDN�SHQJDPDWDQ��
3HWDN� SHQJDPDWDQ� WHUVHEXW� NHPXGLDQ� GLEDJL�
GDODP�SORW�SORW�NHFLO�VHEDQ\DN���EXDK��NHFXDOL�GL�
'HVD�6LGRPXO\D��.HFDPDWDQ�7XQJNDO�,OLU��.DEX�
SDWHQ� %DQ\XDVLQ�� MXPODK� SORW� KDQ\D� �� EXDK��
8NXUDQ�SORW�EHUYDULDVL�GHQJDQ� MXPODK� WDQDPDQ�

$VPDOL\DK��,OOD�$QJJUDHQL�GDQ�+HQJNL�6LDKDDQ

,QYHQWDULVDVL�GDQ�'HVNULSVL�3HQ\DNLW�'DXQ�SDGD
7DQDPDQ�7HPEHVX��)DJUDHD�IUDJUDQV��GL�6XPDWHUD�%DJLDQ�6HODWDQ

SDGD� VHWLDS� SORW� SHQJDPDWDQ� VHEDQ\DN� ��±���
WDQDPDQ�SDGD�SROD�WDQDP�PRQRNXOWXU��VHGDQJNDQ�
SDGD� SROD� WDQDP� FDPSXUDQ� DWDX� DJURIRUHVWU\�
MXPODK�WDQDPDQ�EHUNLVDU�DQWDUD���±���WDQDPDQ�� �
3HQHWDSDQ� SORW�SORW� GLWHQWXNDQ� GHQJDQ� PHWRGH�
V\VWHPLF� VDPSOLQJ�� 6HEDUDQ� SORW� SHQJDPDWDQ�
GLWHPSDWNDQ�SDGD�SRMRN�ORNDVL�GDQ�WHQJDK�ORNDVL��
3HQJDPDWDQ� GDQ� SHQJXPSXODQ� GDWD� GLODNXNDQ�
SDGD� SORW� SHQJDPDWDQ� VHFDUD� VHQVXV� GHQJDQ�
PHQJDPDWL� VHOXUXK� WDQDPDQ� WHPEHVX�\DQJ�DGD�
GDODP�VHWLDS�SHWDN�SHQJDPDWDQ��3DUDPHWHU�\DQJ�
GLDPDWL� DGDODK� JHMDOD� VHUDQJDQ� GDQ� SDWRJHQ�
SHQ\HEDEQ\D��'DXQ�\DQJ� VDNLW� VHEDJDL� VXPEHU�
SDWRJHQ�\DQJ�GLGXJD�PHQMDGL�SHQ\HEDE�SHQ\D�
NLWQ\D� GLSHUOXNDQ� XQWXN� PHQJHWDKXL� SDWRJHQ�
SHQ\HEDEQ\D�

��� 3HQJDPDWDQ� GDQ� 3HQJXNXUDQ� 3HUVHQWDVH�
6HUDQJDQ�GDQ�,QWHQVLWDV�6HUDQJDQ

3HQJDPDWDQ� GDQ� SHQJXPSXODQ� GDWD� SHUVHQ�
WDVH�VHUDQJDQ�GDQ�LQWHQVLWDV�VHUDQJDQ�GLODNXNDQ�
VHFDUD�VHQVXV�WHUKDGDS�VHPXD�WDQDPDQ�\DQJ�DGD��
3HUVHQWDVH�VHUDQJDQ��3��GLSHUROHK�GHQJDQ�PHQJ�
JXQDNDQ�UXPXV�

$GDSXQ�LQWHQVLWDV�VHUDQJDQ�VHFDUD�NXDQWLWDWLI�
GLGDSDW�GHQJDQ�PHQJJXQDNDQ�UXPXV�'LUHNWRUDW�
3HUOLQGXQJDQ�7DQDPDQ���������\DLWX�

.HWHUDQJDQ��5HPDUNV��
,� �� ,QWHQVLWDV�VHUDQJDQ
QL� �� -XPODK� SRKRQ� \DQJ� WHUVHUDQJ� GHQJDQ� NODVLILNDVL�

WHUWHQWX
YM� �� 1LODL�XQWXN�NODVLILNDVL�WHUWHQWX
=� �� 1LODL�WHUWLQJJL�GDODP�NODVLILNDVL
1� �� -XPODK�SRKRQ�VHOXUXKQ\D�GDODP�VXDWX�SORW

,QWHQVLWDV� VHUDQJDQ� VHFDUD� NXDOLWDWLI� GDSDW�
GLNODVLILNDVLNDQ�PHQXUXW�SHGRPDQ�6XJLKDUVR�	�
6XVHQR���������\DQJ�GL�PRGLILNDVL��7DEHO����

3� -XPODK�WDQDPDQ�\DQJ�WHUVHUDQJ�GDODP�VXDWX�SHWDN�XNXU� [������-XPODK�VHOXUXK�WDQDPDQ�GDODP�VXDWX�SHWDN�XNXU

6�QL�[�YM��
,�� ����������;�������

=�;�1�

7DEHO��7DEOH�����.ODVLILNDVL�WLQJNDW�NHUXVDNDQ�GDXQ�\DQJ�GLVHEDENDQ�ROHK�SHQ\DNLW��&ODVVLILFDWLRQ�OHYHO�RI�
OHDI�GDPDJH�ZDV�FDXVHG�E\�SHVWV�

7LQJNDW�.HUXVDNDQ�
�/HYHO�RI�GDPDJH��

7DQGD�NHUXVDNDQ�\DQJ�WHUOLKDW�SDGD�WDQDPDQ �
�6LJQV�RI�GDPDJH�RQ�OHDYHV��

1LODL�
�6URUH��

6HKDW� ��
5LQJDQ �
$JDN�EHUDW �
%HUDW� ��
6DQJDW�EHUDW �
*DJDO�

7LGDN�DGD�VHUDQJDQ�GDXQ�VHKDW�
/XDV�GDXQ�WHUVHUDQJ� ����
/XDV�GDXQ�WHUVHUDQJ��t���±����
/XDV�GDXQ�WHUVHUDQJ�t���±����� �
/XDV�GDXQ�WHUVHUDQJ�t���±����
/XDV�GDXQ�WHUVHUDQJ�t�����
'DXQ�NHULQJ��JXQGXO�GDQ�WDQDPDQ�PDWL�

��

6XPEHU��6RXUFH���6XJLKDUVR�	�6XVHQR�������
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����6HEDUDQ�

.HJLDWDQ� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL�
ORNDVL� VHEDUDQ� SHQ\DNLW� EHUFDN� GDXQ� SDGD�
WDQDPDQ� WHPEHVX� GL� 6XPDWHUD� %DJLDQ� 6HODWDQ��
.HJLDWDQ� GLODNXNDQ� GHQJDQ� PHQJDPDWL� VHFDUD�
ODQJVXQJ� NHEHUDGDDQ� SHQ\DNLW� WHUVHEXW� SDGD�
WDQDPDQ� WHPEHVX�� *36� �*OREDO� 3RVLWLRQLQJ�
6\VWHP��GLJXQDNDQ�VHEDJDL�DODW�EDQWX�SHQFDWDWDQ�
GDWD� ORNDVL� XQWXN� PHQJHWDKXL� SRVLVL� WDQDPDQ�
WHPEHVX�\DQJ�WHUVHUDQJ�SHQ\DNLW�

����$QDOLVD�'DWD

$QDOLVD�GDWD�GLODNXNDQ�PHQJJXQDNDQ�DQDOLVLV�
VWDWLVWLN�WHUKDGDS�SDUDPHWHU�\DQJ�GLJXQDNDQ�QLODL�
UDWDDQ�� PHQJJXQDNDQ� VLPSDQJDQ� EDNX� �6��
GHQJDQ� SHUVDPDDQ�0DWWMLN� 6XPHUWDMD\D� �������
GDQ� LQGHNV� NHVDPDDQ� �,6�� XQWXN� PHQJHWDKXL�
NHVDPDDQ� NRPXQLWDV� DQWDUD� ORNDVL� SHQJDPDWDQ�
�2GXP���������5XPXV�VWDWLVWLN�WHUVHEXW�VHEDJDL�
EHULNXW�

����5DWDDQ�

����6LPSDQJDQ�EDNX��

.HWHUDQJDQ��5HPDUNV��
6�� ��6LPSDQJDQ�EDNX�
[�� ��1LODL�UDWDDQ
Q�� ��-XPODK�SORW�FRQWRK
[L� ��1LODL�SDGD�SHQJDPDWDQ�NH�L

.HWHUDQJDQ�� ���5HPDUNV
,6� ��,QGHNV�NHVDPDDQ�
&�� ��-XPODK�VSHFLHV�\DQJ�DGD�SDGD�NHGXD�NRPXQLWDV
$�� ��-XPODK�VSHFLHV�\DQJ�DGD�GL�NRPXQLWDV�$
%�� ��-XPODK�VSHFLHV�\DQJ�DGD�GL�NRPXQLWDV�%�

1LODL�,QGHNV�NHVDPDDQQ\D�PHQJJXQDNDQ�NULWHULD�
6XLQ��������
�����.HVDPDDQ������� �VDQJDW�WLGDN�PLULS��
�����.HVDPDDQ�����±���� �WLGDN�PLULS��
�����.HVDPDDQ������±���� �PLULS�
�����.HVDPDDQ������� �VDQJDW�PLULS�

�

��&�����,6�� ����������;�������
$���%�

,,,���+$6,/�'$1�3(0%$+$6$1

$���+DVLO�3HQJDPDWDQ

����,QYHQWDULVDVL�GDQ�GHVNULSVL�SHQ\DNLW

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� GL� ODSDQJDQ�
GDQ� LGHQWLILNDVL�GL� ODERUDWRULXP�� MHQLV�SHQ\DNLW�
\DQJ�PHQ\HUDQJ�WHPEHVX�DGDODK�

D���3HQ\DNLW�EHUFDN�NXQLQJ�

�����*HMDOD�VHUDQJDQ
6HUDQJDQ�SHQ\DNLW�EHUFDN�NXQLQJ�SDGD�GDXQ�

WHPEHVX�PHQXQMXNNDQ�JHMDOD�DZDO�VHUDQJDQ�EH�
UXSD�DGDQ\D�EHUFDN�EHUZDUQD�NXQLQJ��SDGD�EDJL�
DQ�XMXQJQ\D�EHUSHQGDU��%HUFDN�ORNDO�\DQJ�EHU�
ZDUQD�NXQLQJ�PHQJDODPL�PDWL�MDULQJDQ�VHKLQJJD�
SDGD�EHNDV�EHUFDN�WHUVHEXW�EHUOXEDQJ��VKRW�KROH���
3DGD�VHUDQJDQ�ODQMXW�GDXQ�EHUXEDK�ZDUQD�PHQ�
MDGL�NXQLQJ�GDQ�FRNHODW�\DQJ�DNKLUQ\D�GDXQ�JX�
JXU�VHEHOXP�ZDNWXQ\D��*DPEDU����

�

*DPEDU��)LJXUH����� *HMDOD� EHUFDN� GDXQ� \DQJ�
GLVHEDENDQ� ROHK� FHQGDZDQ�
'LSORGLD�PXWLOD��6\PSWRPV�
RI� OHDI� VSRW� FDXVHG� E\� WKH�
IXQJXV�'��PXWLOD�

����,GHQWLINDVL�3DWRJHQ
%HUGDVDUNDQ� KDVLO� LGHQWLILNDVL� SHQ\HEDE� SH�

Q\DNLW�EHUFDN�GDXQ�LQL�DGDODK�FHQGDZDQ�'LSORGLD�
PXWLOD�\DQJ�PDVXN�GDODP�IDPLOL�6SKDHURSVLGD�
FHDH��RUGR�6SKDHURSVLGDOHV��'ZLGMRVHSXWUR��������
$OH[RSRXORV��������%DUQHW�	�+XQWHU���������&HQ�
GDZDQ�PHPEHQWXN�SLNQLGLXP�\DQJ�GL�GDODPQ\D�
WHUEHQWXN�SLNQLGLRVSRUD�NRQLGLXP��3LNQLGLRVSRUD�
EHUEHQWXN�ORQMRQJ�DWDX�MRURQJ��HOLS���EHUGLQGLQJ�
WHEDO�� ZDUQD� K\DOLQ� �WUDQVSDUDQ�� DSDELOD�PDVLK�
PXGD�\DQJ�NHPXGLDQ�EHUXEDK�PHQMDGL�FRNODW�WXD�
GHQJDQ�VDWX�VHNDW��*DPEDU����

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

6XPEHU��6RXUFH���$VPDOL\DK

9RO����1R����$JXVWXV����������������
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*DPEDU�� ����� ,VRODW� GDUL� SHUPXNDDQ� DWDV�)LJXUH
�D��GDQ�NRQLGLD��E��WXD�FHQ�
GDZDQ� � GHQJDQ�'�� PXWLOD
SHPEHVDUDQ� ��[��� �,VR�
ODWHV IURP�XSSHU�VXUIDFH� ��D��
DQG� ��E�� �ROG�FRQLGLDO IXQJXV
'�� PXWLOD� ZLWK� PDJQLILFD�
WLRQ���[���

*DPEDU��)LJXUH����� ,VRODW� GDUL� SHUPXNDDQ� DWDV�
�D�� GDQ� NRQLGLD� �E�� FHQ�
GDZDQ� &XUYXODULD� VS��
GHQJDQ� SHPEHVDUDQ� ��[���
�,VRODWHV� IURP� XSSHU� VXU�
IDFH� �D�� DQG� FRQLGLD� �E��
IXQJXV�&XUYXODULD� VS��ZLWK�
PDJQLILFDWLRQ���[���

E���3HQ\DNLW�EHUFDN�KLMDX�NHNXQLQJDQ

����*HMDOD�VHUDQJDQ
*HMDOD�VHUDQJDQ�SHQ\DNLW�LQL�SDGD�GDXQ�WHP�

EHVX�PHQXQMXNNDQ�JHMDOD�DZDO�VHUDQJDQ�EHUXSD�
DGDQ\D�EHUFDN�EXODW�NHFLO��EHUZDUQD�KLMDX�NHNX�
QLQJDQ�\DQJ�WHUGDSDW�SDGD�EDJLDQ�EDZDK�SHUPX�
NDDQ�GDXQ��*HMDOD�VHODQMXWQ\D�EHUFDN�DNDQ�PH�
Q\DWX��VHPDNLQ�PHOHEDU�GDQ�EHUXEDK�ZDUQD�PHQ�
MDGL�FRNHODW�NHPHUDKDQ�\DQJ�GLLNXWL�GHQJDQ�SHUX�
EDKDQ�ZDUQD�GDXQ�PHQMDGL�NXQLQJ��VHODQMXWQ\D�
GDXQ�JXJXU��*DPEDU����

�

*DPEDU��)LJXUH����� *HMDOD� EHUFDN� GDXQ� \DQJ�
GLVHEDENDQ� ROHK� FHQGDZDQ�
&XUYXODULD� VS�� �6\PSWRPV�
RI� OHDI� VSRW� FDXVHG� E\� WKH�
IXQJXV�&XUYXODULD�VS��

����,GHQWLILNDVL�SDWRJHQ
%HUGDVDUNDQ�KDVLO�LGHQWLILNDVL�SDWRJHQ�EHUFDN�

GDXQ�LQL�DGDODK�FHQGDZDQ�&XUYXODULD�VS���\DQJ�
WHUPDVXN� NH� GDODP� NHODV� 'HXWHURP\FHWHV� GDQ�
RUGR�0RQLOLDOHV� �'ZLGMRVHSXWUR�� ������$OH[R�
SRXORV���������.RQLGLRIRU�GDQ�NRQLGLD�EHUZDUQD�
FRNHODW�WXD�GHQJDQ�VHO�VHO�XMXQJQ\D�DJDN�MHUQLK��
.RQLGLD�EHUVHO���VDPSDL���PHPSXQ\DL�FLUL�NKDV�
PHOHQJNXQJ� GDQ� VHO�VHO� WHQJDKQ\D� PHPEHVDU�

D � E

�*DPEDU� ���� &XUYXODULD� VS�� DGDODK� FHQGDZDQ�
\DQJ� GDSDW� WHUEDZD� EHQLK�� VHKLQJJD� SHQ\DNLW�
EHUFDN�GDXQ�LQL�GLPXODL�VHMDN�ELELW�PDVLK�EHUDGD�
GL� SHUVHPDLDQ� VDPSDL� EHUEHQWXN� SRKRQ� GL�
ODSDQJDQ�

F���3HQ\DNLW�EHUFDN�NXQLQJ�NHFRNHODWDQ�

����*HMDOD�6HUDQJDQ
6HUDQJDQ�SHQ\DNLW�EHUFDN�FRNHODW�SDGD�GDXQ�

WHPEHVX�PHQXQMXNNDQ�JHMDOD� DZDO�EHUXSD�DGD�
Q\D�EHUFDN�NXQLQJ�VHSHUWL�JHMDOD�NORURVLV��*HMDOD�
VHODQMXWQ\D�SDGD�EHUFDN�\DQJ�EHUZDUQD�NXQLQJ�
WLPEXO�EHUFDN�EXODW�\DQJ�EHUZDUQD�FRNHODW��\DQJ�
NHPXGLDQ� DNDQ� VHPDNLQ� PHOXDV� GHQJDQ� EDWDV�
\DQJ�WHJDV��3DGD�EDJLDQ�WHQJDK�EHUFDN�EHUZDUQD�
NHODEX�NHODEX�NHKLMDXDQ�GHQJDQ�EDJLDQ�WHSLQ\D�
EHUZDUQD�FRNODW�DJDN�NHPHUDKDQ��.HPXGLDQ�EHU�
FDN�DNDQ�PHQJHULQJ��UDSXK�GDQ�JXJXU��DNLEDWQ\D�
GDXQ�DNDQ�EHUOREDQJ��.DGDQJ�SDGD�SXVDW�EHUFDN�
WHUGDSDW�ELQWLN�KLWDP�\DQJ�PHUXSDNDQ�SLNQLGXP�
�*DPEDU����

����,GHQWLILNDVL�SDWRJHQ
%HUGDVDUNDQ� KDVLO� LGHQWLILNDVL� SHQ\HEDE� SH�

Q\DNLW�EHUFDN�GDXQ�LQL�DGDODK�FHQGDZDQ�3HVWDOR�
WLRSVLV� VS��PDVXN� GDODP� NHODV�'HXWHURP\FHWHV�
GDQ� IDPLOL� 0HODQFRQLDFHDH� �'ZLGMRVHSXWUR��
������$OH[RSRXORV���������&LUL�PDNURVNRSLVQ\D�
DGDODK�NRORQL�EHUZDUQD�SXWLK��PLVHOLXP�PHUDWD��
SHUWXPEXKDQ�NRORQL�UDWD�GDQ�WHEDO��&LUL�PLNURV�
NRSLVQ\D�DGDODK�KLID�EHUZDUQD�SXWLK��PHPSXQ\DL�
WXEXK�EXDK�\DQJ�GLVHEXW�DVHUYXOL�\DQJ�WHUOHWDN�GL�
EDZDK�HSLGHUPLV�WDQDPDQ�LQDQJ��'DODP�DVHUYXOL�
WHUGDSDW�NRQLGLD�\DQJ�EHUVHNDW��±��GHQJDQ�GLQ�
GLQJ�WHEDO��NRQLGLD�EHUEHQWXN�ORQMRQJ�DJDN�PH�
UXQFLQJ� SDGD� NHGXD� XMXQJQ\D�� 3DGD� VDODK� VDWX�
XMXQJ�NRQLGLD�WHUGDSDW�VHSHUWL�EXOX�FDPEXN�\DQJ�
EHUMXPODK���DWDX����*DPEDU����

$VPDOL\DK��,OOD�$QJJUDHQL�GDQ�+HQJNL�6LDKDDQ

,QYHQWDULVDVL�GDQ�'HVNULSVL�3HQ\DNLW�'DXQ�SDGD
7DQDPDQ�7HPEHVX��)DJUDHD�IUDJUDQV��GL�6XPDWHUD�%DJLDQ�6HODWDQ

6XPEHU��6RXUFH���$VPDOL\DK

6XPEHU��6RXUFH���$VPDOL\DK

6XPEHU��6RXUFH���$VPDOL\DK
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*DPEDU�� ����� *HMDOD�EHUFDN�GDXQ�\DQJ�GLVHEDENDQ�FHQGDZDQ� VS���D��� LVRODW�GDUL�)LJXUH 3HVWDORWLRSVLV�
SHUPXNDDQ�DWDV��E��GDQ�NRQLGLD��F��FHQGDZDQ� �VS��GHQJDQ�SHPEHVDUDQ�3HVWDORWLRSVLV
��[���� 3HVWDORWLRSVLV6\PSWRP�RI�OHDI�VSRW�FDXVHG�E\�WKH�IXQJXV� �VS���D���LVRODWHV�
IURP�XSSHU�VXUIDFH��E��DQG�FRQLGLDO��F��WKH�IXQJXV� �VS��ZLWK�PDJQLILFD�3HVWDORWLRSVLV
WLRQ���[���

G���3HQ\DNLW�EHUFDN�FRNODW�

����*HMDOD�VHUDQJDQ
6HUDQJDQ�SHQ\DNLW�EHUFDN�FRNHODW�SDGD�GDXQ�

WHPEHVX�PHQXQMXNNDQ�DGDQ\D�EHUFDN�EXODW��EHU�
XNXUDQ�NHFLO�EHUZDUQD�FRNHODW��6HODQMXWQ\D�EHU�
FDN�DNDQ�VHPDNLQ�PHOHEDU�GDQ�PHOXDV�GDQ�PHP�
EHQWXN�EDWDV�\DQJ�WHJDV��3DGD�EHUFDN�\DQJ�VXGDK�
PHOHEDU�GDQ�PHOXDV�SDGD�EDJLDQ�WHQJDK�EHUFDN�
EHUZDUQD�DJDN� OHELK� OHELK� WHUDQJ�GLEDQGLQJNDQ�
GHQJDQ� EHUFDN� GL� VHNHOLOLQJQ\D� DWDX� WHSL�� 3DGD�
EHUFDN�LQL�NDGDQJ�NDGDQJ�WHUGDSDW�ELQWLN�ELQWLN�
KLWDP�\DQJ�PHUXSDNDQ�SLNQLGLXP��*DPEDU�����

����,GHQWLILNDVL�SDWRJHQ
%HUGDVDUNDQ� KDVLO� LGHQWLILNDVL� SHQ\HEDE� SH�

Q\DNLW�LQL�DGDODK�FHQGDZDQ�3K\OORVWLFWD�FDSLWD�
OHQVLV��PDVXN� NH� GDODP� NHODV�'HXWHURP\FHWHV��
RUGR�6SKDHURSVLGDOHV�GDQ� IDPLOL�6SKDHURSVLGD�
FHDH��$OH[RSRXORV��������'ZLGMRVHSXWUR���������
&LUL� PDNURVNRSLVQ\D� NRORQL� EHUZDUQD� KLWDP��
SHUWXPEXKDQ�NRORQL�UDWD�GDQ�WHEDO��&LUL�PLNURV�
NRSLVQ\D�NRQLGLD�EHUVHO�VDWX��KLDOLQ��PHPSXQ\DL�
EHQWXN�MRURQJ�DWDX�EXODW�WHOXU��*DPEDU����

H���3HQ\DNLW�HPEXQ�KLWDP

����*HMDOD�VHUDQJDQ
6HUDQJDQ� SHQ\DNLW� HPEXQ� KLWDP� SDGD� GDXQ�

WHPEHVX�GLWDQGDLQ\D�GHQJDQ�DGDQ\D�QRGD�QRGD�
DWDX�EHUFDN�EHUFDN�EHUZDUQD�KLWDP�SDGD�SHUPX�
NDDQ�DWDV�GDXQ��VHSHUWL�MHODJD�\DQJ�NXUDQJ�PHUDWD�
GDQ�EHUNHORPSRN��%HUFDN�KLWDP�WHUVHEXW�NHPX�
GLDQ� PHQ\DWX�� PHQHEDO� GDQ� PHOXDV� PHQXWXSL�
VHOXUXK�SHUPXNDDQ�GDXQ��%HUFDN�KLWDP�WHUVHEXW�
PHUXSDNDQ�NXPSXODQ�PLVHOLXP�\DQJ�PHQXWXSL�
SHUPXNDDQ�GDXQ��6HPDQJXQ����������*DPEDU������
3DGD�WLQJNDW�VHUDQJDQ�EHUDW�GDXQ�DNDQ�PHQMDGL�
NXQLQJ�GDQ�JXJXU�VHEHOXP�ZDNWXQ\D�

����,GHQWLILNDVL�SDWRJHQ
%HUGDVDUNDQ�KDVLO�LGHQWLILNDVL�VHFDUD�PDNURV�

NRSLV�GDQ�PLNURVNRSLV�SHQ\HEDE�SHQ\DNLW�HPEXQ�
KLWDP�LQL�DGDODK�FHQGDZDQ� VS �0HOLROD� ���0HOLROD
VS��WHUPDVXN�NHODV�$VFRP\FHWHV��RUGR�0HOLROD�
OHV��IDPLOL�0HOLRODFHDH��2OG� ����������)XQJL�HW�DO�
LQL� EHUVLIDW� SDUDVLW� REOLJDW� DUWLQ\D� WLGDN� GDSDW�
GLLVRODVL� GDQ� GLWXPEXKNDQ� SDGD�PHGLD� EXDWDQ��
KDQ\D� GDSDW� KLGXS� SDGD� EDJLDQ� WDQDPDQ� \DQJ�

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

6XPEHU��6RXUFH���$VPDOL\DK

*DPEDU��)LJXUH����� *HMDOD�NDUDW�GDXQ�\DQJ�GLVHEDENDQ�ROHK�FHQGDZDQ�3��FDSLWDOHQVLV��D���LVRODW�GDUL�
SHUPXNDDQ�DWDV��E��GDQ�NRQLGLD��F��FHQGDZDQ�3��FDSLWDOHQVLV�GHQJDQ�SHPEHVDUDQ�
��[����6\PSWRPV�RI�OHDI�UXVW�FDXVHG�E\�WKH�IXQJXV�3��FDSLWDOHQVLV��D���LVRODWHV�IURP�
XSSHU� VXUIDFH� �E��DQG�FRQLGLDO� �F�� WKH� IXQJXV�3��FDSLWDOHQVLV�ZLWK�PDJQLILFDWLRQ�
��[���

����
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6XPEHU��6RXUFH���$VPDOL\DK

9RO����1R����$JXVWXV����������������
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PDVLK�KLGXS�GDQ�PHQJJDQJJX�MDULQJDQ�WXPEXKDQ�
LQDQJ� GHQJDQ� MDODQ� PHPSHQHWUDVL� VHO� LQDQJ��
0HOLROD�VS��PHPSXQ\DL�KLID�\DQJ�GLVHEXW�GHQJDQ�
KLSRSRGLD� �KLID� \DQJ� PHPSXQ\DL� WRQMRODQ�
WRQMRODQ�GL�NHGXD�VLVL�GDQ�EHUIXQJVL�VHEDJDL�DODW�
XQWXN�PHUHNDW�GDQ� DEVRUSVL� SDGD�GDXQ���$VNR�
NDUS�DVNXV��WXEXK�EXDK��GLVHEXW�SXOD�SHULWHVLXP�
NDUHQD�EHUEHQWXN�DJDN�EXODW�\DQJ�SDGD�XMXQJQ\D�
WHUGDSDW�RVWLRO� �OXEDQJ�XQWXN�NHOXDUQ\D� VSRUD���
6SRUD� \DQJ� GLEHQWXN� GDODP� DVNRNDUS� GLVHEXW�
DVNRVSRUD�\DQJ�EHUEHQWXN�ORQMRQJ�PHPPSXQ\DL�
ZDUQD� FRNHODW� DJDN� NHKLWDPDQ�� VSRUD� EHUVHSWDW�
�,VPDLO�	�$QJJUDHQL���������*DPEDU����

����6HEDUDQ�3HQ\DNLW
/RNDVL� GDQ� SRVLVL� VHEDUDQ� NHOLPD� SHQ\DNLW�

\DQJ�GLWHPXNDQ�SDGD�WDQDPDQ�WHPEHVX�GL�6XPD�
WHUD�%DJLDQ�6HODWDQ�GLVDMLNDQ�SDGD�/DPSLUDQ���

��� 3HUVHQWDVH�6HUDQJDQ�GDQ�,QWHQVLWDV�6HUD�
QJDQ
5DWD�UDWD�SHUVHQWDVH� VHUDQJDQ�GDQ� LQWHQVLWDV�

VHUDQJDQ� PDVLQJ�PDVLQJ� SHQ\DNLW� GDUL� VHOXUXK�
ORNDVL�DUHDO�WDQDPDQ�WHPEHVX�\DQJ�WHUVHUDQJ�SH�
Q\DNLW�GL�ZLOD\DK�6XPDWHUD�%DJLDQ�6HODWDQ�GDSDW�
GLOLKDW�SDGD�7DEHO���

7DEHO�� �����5DWD�UDWD� SHUVHQWDVH� VHUDQJDQ� GDQ� LQWHQVLWDV� VHUDQJDQ� SHQ\DNLW� GDXQ� SDGD� WDQDPDQ�7DEOH
WHPEHVX� �0HDQV� RI� DWWDFN� SHUFHQWDJH� DQG� DWWDFN� LQWHQVLW\� OHDI� GLVHDVHV� RQ� WHPEHVX�
SODQWDWLRQ�

1R��
-HQLV�SHQ\DNLW�SDWRJHQ �
�'LVHDVHV�SDWKRJHQ ��

3HUVHQWDVH�VHUDQJDQ�
�3HUFHQWDJH�RI�
DWWDFNLQJ������

,QWHQVLWDV�VHUDQJDQ�
�,QWHQVLW\�RI�DWWDFNLQJ��

����

.DWHJRUL�
�&DWHJRU\��

� � 5DWD��� 6� 5DWD�� 6� �
��� 'LSORGLD�PXWLOD� ������ ����� ������ ����� DJDN�EHUDW�
��� &XUYXODULD�VS�� ������ ������ ������ ����� DJDN�EHUDW�
��� 3HVWDORWLRSVLV�VS�� ������ ����� ������ ����� DJDN�EHUDW�
��� 3K\OORVWLFWD�FDSLWDOHQVLV� ������ ����� ������ ����� DJDN�EHUDW�
��� 0HOLROD�VS�� ������ ������ ������ ����� DJDN�EHUDW�

.HWHUDQJDQ�� V���6� �6LPSDQJDQ�EDNX�� ��5HPDUN 6WDQGDUG�GHYLDWLRQ

6XPEHU��6RXUFH���'LRODK�GDUL�GDWD�ODSDQJ��&RPSLOHG�DQG�DQDO\]HG�IURP�ILHOG�GDWD�

$VPDOL\DK��,OOD�$QJJUDHQL�GDQ�+HQJNL�6LDKDDQ

,QYHQWDULVDVL�GDQ�'HVNULSVL�3HQ\DNLW�'DXQ�SDGD
7DQDPDQ�7HPEHVX��)DJUDHD�IUDJUDQV��GL�6XPDWHUD�%DJLDQ�6HODWDQ

E FD
�

*DPEDU�� ����� *HMDOD�HPEXQ�KLWDP�SDGD�GDXQ�WDQDPDQ�WHPEHVX��D���KLSRSRGLD��E��GDQ�NRQLGLD��F��)LJXUH
FHQGDZDQ� VS�� GHQJDQ�SHPEHVDUDQ���[��� �0HOLROD� 6\PSWRP�RI�EODFN�PLOGHZ�RQ�
WHPEHVX� OHDYHV� �D��� KLSRSRGLD� �E�� DQG� FRQLGLDO� �F�� WKH� IXQJXV� VS�� ZLWK�0HOLROD�
PDJQLILFDWLRQ���[���

6XPEHU��6RXUFH���$VPDOL\DK
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%���3HPEDKDVDQ

%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ�PHQXQMXNNDQ�
EDKZD� SHQ\DNLW� EHUFDN� GDXQ� \DQJ� GLVHEDENDQ�
ROHK�FHQGDZDQ� �SDOLQJ�OXDV�VHEDUDQQ\D��'��PXWLOD
6HUDQJDQ� �SHQ\DNLW� WHUVHEXW� WLGDN�VDMD� WHUVHEDU�
SDGD�VHEDJLDQ�EHVDU�WDQDPDQ�WHPEHVX�GL�ZLOD\DK�
3URSLQVL�6XPDWHUD�6HODWDQ��WHWDSL�WHUVHEDU�MXJD�GL�
ZLOD\DK�3URSLQVL�/DPSXQJ�GDQ�-DPEL��/XDVQ\D�
VHEDUDQ�SDWRJHQ�'LSORGLD�GLGXJD�NDUHQD�SDWRJHQ�
LQL� PHPSXQ\DL� GDHUDK� VHEDUDQ� \DQJ� OXDV� GDQ�
SHQ\HEDUDQQ\D�FHSDW�GDUL�VDWX�WHPSDW�NHWHPSDW�
\DQJ� ODLQ�� VHSHUWL�\DQJ�GLNHPXNDNDQ�ROHK� ,WXU�
ULW[D� �����������3DGD�IDVH�LVWLUDKDW�GL�GDODP�HW�DO
LQDQJ�SDWRJHQ�LQL�GDSDW�GLOHSDVNDQ�NDUHQD�VWUHV�
DLU� GDQ� NHNHULQJDQ� SDUDK�� 6HUDQJDQ� SDWRJHQ�
'LSORGLD�LQL�GLWHPXNDQ�PXODL�GDUL�GDHUDK�GDWDUDQ�
UHQGDK� VDPSDL� GL� SHJXQXQJDQ�GDQ�GL� EHEHUDSD�
WHPSDW�PHQ\HEDENDQ�SHQ\DNLW�\DQJ�FXNXS�VHULXV�
SDGD�EHUEDJDL�MHQLV�WDQDPDQ��'L�-DZD�SHQ\DNLW�
'LSORGLD� LQL�PHPSXQ\DL� DUWL� SHQWLQJ�GL�GDHUDK�
GDWDUDQ�UHQGDK�SDGD� WDQDPDQ�MHUXN�NHSURN�GDQ�
MHUXN�EHVDU��6HPDQJXQ���������'L�OXDU�QHJHUL��GL�
,UDQ��JHQXV�'LSORGLD�PHUXSDNDQ�DQFDPDQ�\DQJ�
VHULXV�EDJL�WDQDPDQ� �GL�KXWDQ�=HONRYD�FDUSLQLIROLD
SHJXQXQJDQ� $OERU]� �0LUDEROIDWK\�� ������ GDQ�
SRKRQ�DSHO�GL�NHEXQ�$]HUEDLMDQ�EDUDW��+DQLIHK�HW�
DO����������6HUDQJDQ�SDWRJHQ�JHQXV�'LSORGLD�LQL�
GLWHPXNDQ�GL�EDQ\DN�QHJDUD�GL�GXQLD��GL�DQWDUD�
Q\D� $PHULND� 6HULNDW�� 0H[LFR�� (URSD� %DJLDQ�
6HODWDQ�GDQ�8WDUD��$XVWUDOLD��$IULND�6HODWDQ�GDQ�
,UDQ� \DQJ� PHQ\HEDENDQ� SHQ\DNLW� EHUFDN� DWDX�
KDZDU� GDXQ�SXFXN�� NDQNHU� EDWDQJ�FDEDQJ� SDGD�
EHEHUDSD� WDQDPDQ� KXWDQ� GDQ� KHUED� �3KLOOLSV� HW�
DO HW�DO���������2EOLQJHU� ��������GDQ�0LUDEROIDWK\��
������2OHK�NDUHQD�LWX��NHEHUDGDDQ�SHQ\DNLW�WHU�
VHEXW�SHUOX�GLNHQGDOLNDQ�PHQJLQJDW�WLQJNDW�NHUX�
VDNDQ�WDQDPDQ�DNLEDW�VHUDQJDQQ\D�SDGD�WDQDPDQ�
WHPEHVX�VXGDK�PHQFDSDL�NDWHJRUL�VHUDQJDQ�DJDN�
EHUDW�

,QWHQVLWDV� VHUDQJDQ� DWDX� WLQJNDW� NHUXVDNDQ�
WDQDPDQ�DNLEDW�VHUDQJDQ� �WHUWLQJJL�WHU�'��PXWLOD
MDGL�GL�'HVD�7DODQJ�/XPXW��.HFDPDWDQ�0HGDQJ�
6XNX�,�2.87�GDQ�'HVD�.DPSXQJ�+DUDSDQ��.H�
FDPDWDQ�%DQ\XDVLQ�,,,�%DQ\XDVLQ��GHQJDQ�LQWHQ�
VLWDV�VHUDQJDQ�VHEHVDU������VHGDQJNDQ�WHUHQGDK�
WHUMDGL�GL�'HVD�6LPSDQJ�.DUWD�0XO\D��.HFDPD�
WDQ� 0HGDQJ�� 6XNX� ,�2.87�� GDQ� 'HVD� 0HNDU�
6DUL�� .HFDPDWDQ� 3HODZDQ� 6LQJNXW�6DURODQJXQ��
-DPEL�� GHQJDQ� LQWHQVLWDV� VHUDQJDQ� VHEHVDU� ����
'LGXJD�MDUDN�WDQDP�\DQJ�VDQJDW�UDSDW�DQWDU�WDQD�
PDQ����[���P�GDQ���[���P��GDQ�WDMXN�VDOLQJ�WXP�
SDQJ�WLQGLK�VHUWD�WLGDN�DGDQ\D�SHPHOLKDUDDQ�WHU�
KDGDS�WXPEXKDQ�EDZDK�GDQ�WDQDPDQ�PHQ\HEDE�
NDQ�NRQGLVL�OLQJNXQJDQ��WHUXWDPD�LNOLP�PLNUR�GL�

VHNLWDU� WDQDPDQ� GL� 'HVD� 7DODQJ� /XPXW� GDQ� GL�
'HVD�.DPSXQJ�+DUDSDQ�VDQJDW�PHQGXNXQJ�XQ�
WXN�SHUNHPEDQJDQ�SHQ\DNLW��7HUMDGLQ\D�LQWHUDNVL�
GDQ� NHFHSDWDQ� SURVHV� LQWHUDNVL� DQWDUD� SDWRJHQ�
GDQ� LQDQJ� VDQJDW� GLWHQWXNDQ� ROHK� LNOLP� PLNUR�
�:LG\DVWXWL� ���������� �+DVLO�SHQJDPDWDQ�GL�HW�DO
ODSDQJDQ�PHQXQMXNNDQ�EDKZD�WDQDPDQ�WHPEHVX�
GL�GXD�ORNDVL�WHUVHEXW�WLGDN�VDMD�WHUVHUDQJ�SHQ\D�
NLW� \DQJ� GLVHEDENDQ� ROHK� FHQGDZDQ� ��'��PXWLOD
WHWDSL�MXJD�WHUVHUDQJ�SHQ\DNLW�GDXQ�ODLQQ\D�\DQJ�
GLVHEDENDQ� ROHK� � VS�� GL� 'HVD� .DP�&XUYXODULD
SXQJ�+DUDSDQ�GDQ� �GL�GHVD�7DODQJ�3��FDSLWDOHQVLV
/XPXW��'LGXJD�MXJD�DNLEDW�NRQGLVL�WDQDPDQ�\DQJ�
UDSDW� GDQ� WLGDN� DGDQ\D� SHPHOLKDUDDQ� WHUKDGDS�
WXPEXKDQ�EDZDK�GDQ�WHJDNDQ�GL�'HVD�-DWL�6DUL��
.HFDPDWDQ�0DGDQJ�6XNX�,�2.87��GDQ�GL�'HVD�
0XDUD�%XOLDQ��.HFDPDWDQ�0XDUD�%XOLDQ�%DWDQJ�
+DUL��-DPEL�\DQJ�PHQ\HEDENDQ�NRQGLVL�DUHDO�WHU�
VHEXW�VDQJDW� UHQWDQ� WHUKDGDS�VHUDQJDQ�EHUEDJDL�
SHQ\DNLW�

%HUEHGD�GHQJDQ�GXD�GHVD�ODLQQ\D��\DLWX�'HVD�
6LPSDQJ� .DUWD� 0XO\D� GDQ� 0HNDU� 6DUL�� MDUDN�
WDQDP�DQWDU�WDQDPDQ�WHPEHVX�GDQ�WDQDPDQ�DJUR�
IRUHVWUL�ODLQQ\D�OHELK�OHEDU���[��P��GDQ�SHPHOL�
KDUDDQ� WHUKDGDS� WXPEXKDQ� EDZDK� GDQ� WHJDNDQ�
FXNXS�LQWHQVLI�GLODNXNDQ��VHKLQJJD�NRQGLVL�OLQJ�
NXQJDQ� WLGDN�PHQGXNXQJ� XQWXN� SHUNHPEDQJDQ�
SHQ\DNLW��-DUDN�WDQDP�\DQJ�OHEDU�GDQ�SHQ\LDQJDQ�
WHUKDGDS�JXOPD�GDQ�UXPSXW�UXPSXWDQ�VHUWD�SH�
PDQJNDVDQ�WDMXN�GDSDW�PHQJXUDQJL�NHOHPEDEDQ�
GDQ�VLUNXODVL�XGDUD�FXNXS� ODQFDU� VHUWD� WDQDPDQ�
VHPDNLQ�VHKDW��:LG\DVWXWL� ���������HW�DO

6HPHQWDUD� WLJD� SHQ\DNLW� ODLQQ\D� \DQJ� GL�
VHEDENDQ� ROHK� FHQGDZDQ� � VS��� �3HVWDORWLRSVLV 3�
FDSLWDOHQVLV &XUYXODULD�GDQ� � VS�� MXJD�VXGDK� WHU�
VHEDU�GL�6XPDWHUD�%DJLDQ�6HODWDQ��WHWDSL�WHUEDWDV�
KDQ\D� GL� EHEHUDSD� ORNDVL� VDMD� �/DPSLUDQ� ����
1DPXQ� WLQJNDW� NHUXVDNDQ� WDQDPDQ� DNLEDW�
VHUDQJDQ� WLJD� SDWRJHQ� WHUVHEXW� VXGDK� WHUPDVXN�
NDWHJRUL�VHUDQJDQ�DJDN�EHUDW��7DEHO�����VHKLQJJD�
NHEHUDGDDQ� SHQ\DNLW� LQL� KDUXV� GLZDVSDGDL��
0HQXUXW� $QJJUDHQL� �������� NHUXVDNDQ� DNLEDW�
VHUDQJDQ� FHQGDZDQ� � � ��3HVWDORWLD 3HVWDORWLRSVLV
VS�� SDGD� WDQDPDQ� PHUDQWL� GDSDW� PHQJKDPEDW�
SHUWXPEXKDQ� WDQDPDQ�� EDKNDQ� SDGD� VHUDQJDQ�
EHUDW� GDSDW� PHQ\HEDENDQ� NHPDWLDQ� WDQDPDQ�
6NXEXQJ�� ��0DFFDUDQJD�JLJDQWHD

%HJLWX� MXJD� SHQ\DNLW� HPEXQ� KLWDP� \DQJ�
GLVHEDENDQ� ROHK� FHQGDZDQ� � VS�� KDQ\D�0HOLROD
GLWHPXNDQ�GL�GHVD�6LGRPXO\R��.HFDPDWDQ�7XQJ�
NDO� ,OLU�� .DEXSDWHQ� %DQ\XDVLQ�� QDPXQ� WLQJNDW�
NHUXVDNDQ� WDQDPDQ� DNLEDW� VHUDQJDQ� SHQ\DNLW�
WHUVHEXW�VXGDK�WHUPDVXN�NDWHJRUL�VHUDQJDQ�DJDN�
EHUDW��7DEHO�����0HQXUXW�:LG\DVWXWL� ���������HW�DO
MLND�VHUDQJDQ�SHQ\DNLW�HPEXQ�MHODJD�FXNXS�EHUDW��

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����$JXVWXV����������������
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SURVHV� IRWRVLQWHVLV� WDQDPDQ� GDSDW� WHUJDQJJX�
VHKLQJJD� SHUWXPEXKDQ� WHUKDPEDW�� $UWLQ\D�
WLQGDNDQ� SHQJHQGDOLDQ� VXGDK� KDUXV� GLODNXNDQ��
DJDU� NHUXJLDQ� DNLEDW� VHUDQJDQ� SHQ\DNLW� GDSDW�
GLPLQLPDONDQ��:DODXSXQ�WLGDN�VDPSDL�PHPDWL�
NDQ�WDQDPDQ��NHUXVDNDQ�DNLEDW�VHUDQJDQ�SHQ\D�
NLW�HPEXQ�KLWDP�SDGD�WDQDPDQ� �VSS��GDSDW�$FDFLD
PHPSHQJDUXKL� SHUWXPEXKDQ� WDQDPDQ� NDUHQD�
EHUFDN� KLWDP� GL� SHUPXNDDQ� GDXQ� GDSDW� PHQJ�
JDQJJX�SURVHV�IRWRVLQWHVLV��DNLEDWQ\D�GDXQ�PHQ�
MDGL�NXQLQJ�GDQ�JXJXU��+LGD\DWL���������7LQJJL�
Q\D�WLQJNDW�NHUXVDNDQ�WDQDPDQ�DNLEDW�VHUDQJDQ�
SHQ\DNLW�HPEXQ�KLWDP��GLGXJD�NXDW�GLVHEDENDQ�
NDUHQD�SRVLVL�WDQDPDQ�WHPEHVX�VHEDJDL�WDQDPDQ�
SDJDU�\DQJ�WHUOHWDN�GL�SLQJJLU�MDODQ�XWDPD��.RQ�
GLVL� LQL� PHPEXDW� WDQDPDQ� WHPEHVX� WHUFHNDP�
DNLEDW� DGDQ\D� SDUWLNHO� GHEX� GDQ�DWDX� SROXWDQ�
XGDUD� ODLQQ\D� �GLDQWDUDQ\D�GDUL� NHQGDUDDQ�EHU�
PRWRU�� \DQJ� PHOHNDW� SDGD� GDXQ� WHPEHVX�� VH�
KLQJJD�PHWDEROLVPH�WDQDPDQ�PHQMDGL�WHUJDQJJX��
&HNDPDQ�WHUKDGDS�WDQDPDQ�WHPEHVX�LQL�VHPDNLQ�
PHQLQJNDW� GHQJDQ�PHQLQJNDWQ\D� LQWHQVLWDV� FD�
KD\D�\DQJ�VHULQJ�WHUMDGL�SDGD�WDQDPDQ�WHPEHVX�
WHUVHEXW� NDUHQD� WHUOHWDN� GL� EDJLDQ� \DQJ� SDOLQJ�
WHUEXND��)DNWRU�IDNWRU�LQL�PHQ\HEDENDQ�WDQDPDQ�
PHQMDGL� OHPDK�DWDX�UHQWDQ��VHKLQJJD�PHPEXND�
SHOXDQJ� OHELK� EHVDU� WHUKDGDS� LQIHNVL� SDWRJHQ�
SDUDVLWLN��:LG\DVWXWL� � ���������HW DO

7LQGDNDQ� SHQJHQGDOLDQ� �SHQJHORODDQ�� \DQJ�
GDSDW� GLODNXNDQ� XQWXN� PHQJXUDQJL� VHUDQJDQ�
SHQ\DNLW� 'LSORGLD� DWDX� SHQ\DNLW� EHUFDN� GDXQ�
ODLQQ\D�GDQ��HPEXQ�MHODJD�DGDODK������VDQLWDVL�GDQ�
HUDGLNDVL� GHQJDQ� PHPEHUVLKNDQ� JXOPD� GDQ�
PHPEDNDU�GDXQ�GDXQ��WDQJNDL�DWDX�FDEDQJ�\DQJ�
JXJXU� XQWXN� PHQFLSWDNDQ� NRQGLVL� \DQJ� FRFRN�
EDJL� WDQDPDQ� GDQ� PHQHNDQ� MXPODK� LQRNXOXP�
�2EOLQJHU� ���������7ULZLERZR� ����������HW�DO HW�DO
����SHQJDWXUDQ�MDUDN�WDQDP�MDQJDQ�WHUODOX�UDSDW�
GDQ�NHJLDWDQ�SHPDQJNDVDQ�SDGD� WDQDPDQ�\DQJ�
GHZDVD� HIHNWLI� PHQJXUDQJL� NHOHPEDEDQ�� ����
SHQHUDSDQ�SROD�WDQDP�DJURIRUHVWUL��VHODLQ�GDSDW�
PHOLQGXQJL� KXWDQ� GDUL� VHUDQJDQ� SHQ\DNLW�� MXJD�
GDSDW� PHQLQJNDWNDQ� YLJRULWDV� WDQDPDQ� \DQJ�
VHKDW��:LG\DVWXWL� ��������������PHQJJXQDNDQ�HW�DO
DJHQV� DQWDJRQLV� EDNWHUL� � VS�� GDQ�%DFLOOXV %��
VXEWLOLV HW�DO��+DQGRNR� ����������FDPSXUDQ�HNVWUDN�
DODPL� WHK� GHQJDQ� PLNURED� DQWDJRQLV� &DQGLGD�
HUQRELL HW� DO� �/LX� ��� ������� ���� PHQJJXQDNDQ�
HNVWUDN�EDZDQJ�SXWLK��YDQLOL�GDQ�FKLWRVDQ�ROLJR�
VDFFKDULGD��5HEHFD� ��������������PHQJJXQD�HW�DO
NDQ� DLU� GHWHUMHQ� DWDX� ODUXWDQ� SHQFXFL� SLULQJ�
GHQJDQ�GRVLV���PO�FDLUDQ�SHPEHUVLK�GLWDPEDK����
PO�DLU�XQWXN�SHQJHQGDOLDQ�SHQ\DNLW�HPEXQ�MHODJD�
�3ROH�	�:DVLOZD���������GDQ����MLND�GLSHUOXNDQ�
GDSDW� PHQJJXQDNDQ� IXQJLVLGD� EHQ]LPLGD]ROH�
�*RQ]DOR� ���������HW�DO

%HUGDVDUNDQ� KDVLO� XML� NHVDPDDQ� NRPXQLWDV��
WHUOLKDW�EDKZD�GL�'HVD�-DWL�6DUL�FHQGHUXQJ�WLGDN�
PLULS��QLODL�LQGHNV�NHVDPDDQQ\D�EHUNLVDU�DQWDUD�
���±�����GHQJDQ�VHEDJLDQ�EHVDU�ORNDVL�ODLQQ\D�
GDQ�VDQJDW�WLGDN�PLULS��QLODL�LQGHNV�NHVDPDDQQ\D�
���GHQJDQ�'HVD�.DQJNXQJ��'HVD�0HQJXODN�GDQ�
'HVD�6LGRPXO\D��%HJLWX�MXJD�GHQJDQ�'HVD�0XD�
UD� %XOLDQ� FHQGHUXQJ� WLGDN� PLULS� �QLODL� LQGHNV�
NHVDPDDQQ\D� EHUNLVDU� DQWDUD� ��±����� GHQJDQ�
VHEDJLDQ� EHVDU� ORNDVL� ODLQQ\D� GDQ� VDQJDW� WLGDN�
PLULS��QLODL��LQGHNV�NHVDPDDQQ\D����GHQJDQ�'HVD�
.DQJNXQJ� GDQ� 'HVD� 6LGRPXO\R�� %HJLWX� MXJD�
GHQJDQ� 'HVD� .DQJNXQJ�� 'HVD� 0HQJXODN� GDQ�
'HVD�6LGRPXO\D�VDQJDW�WLGDN�PLULS��QLODL�LQGHNV�
NHVDPDDQQ\D����GHQJDQ�ORNDVL� ODLQQ\D��1DPXQ�
GHPLNLDQ� VHEDJLDQ� EHVDU� ORNDVL� ODLQQ\D� PHP�
SXQ\DL�NRPXQLWDV�SHQ\DNLW�\DQJ�GDSDW�GLNDWDNDQ�
PLULS��QLODL�LQGHNV�NHVDPDDQQ\D������GDQ�VDQJDW�
PLULS��QLODL�LQGHNV�NHVDPDDQQ\D�EHUNLVDU�DQWDUD�
��±�������.RQGLVL�\DQJ�WLGDN�PLULS�LQL�GLGXJD�
NDUHQD� SHUEHGDDQ� GDODP� SROD� WDQDP�� 'HVD�
6LGRPXO\D��'HVD�0HQJXODN�GDQ�'HVD� -DWL� 6DUL�
PHQHUDSNDQ� SROD� WDQDP� FDPSXUDQ� GDQ� DJURIR�
UHVWUL�GHQJDQ�MXPODK�WDQDPDQ�KDQ\D���MHQLV��\DLWX�
PHQDQDP� WDQDPDQ� WHPEHVX� GHQJDQ� MDWL� �'HVD�
6LGRPXO\D�� GDQ� WHPEHVX� GHQJDQ� NDUHW� �'HVD�
0HQJXODN� GDQ� -DWL� 6DUL��� VHGDQJNDQ� GL� 'HVD�
.DQJNXQJ�PHQHUDSNDQ�SROD�WDQDP�PRQR�NXOWXU�
GDQ� GL� 'HVD� 0XDUD� %XOLDQ� PHQHUDSNDQ� SROD�
WDQDP�FDPSXUDQ�GHQJDQ�EHUEDJDL�MHQLV�WDQDPDQ�
NHKXWDQDQ� �GLDQWDUDQ\D� EHQJNDO� � � VS����0LOOHWLD
.HODW�� �VS����GDQ�6LPSXU�� �0LVFKRFDUSXV 'LOOHQLD
VS����/RNDVL� ODLQQ\D�\DQJ� FHQGHUXQJ�PLULS�GDQ�
VDQJDW�PLULS�PHQHUDSNDQ�SROD�WDQDP�VHFDUD�DJUR�
IRUHVWUL� GHQJDQ� PHQFDPSXU� WDQDPDQ� WHPEHVX�
GHQJDQ�WDQDPDQ�NHKXWDQDQ��DQWDUD�ODLQ�-DWL��7HF�
WRQD�JUDQGLV 6ZLHWHQLD�PDFURSK\OOD���0DKRQL�� ���
GDQ�-HOXWXQJ�� �VS���GDQ�WDQDPDQ�SHUWDQLDQ��'\HUD
SHUNHEXQDQ��DQWDUD�ODLQ�3LVDQJ�� �VS����NDUHW�0XVD
� ��GDQ�NRSL�� �VS����1DLU�+HYHD�EUDVLOLHQVLV &RIIHD
�������GDQ�0LQGDZDWL���������PHQ\DWDNDQ�EDK�
ZD� SROD� WDQDP� DJURIRUHVWUL� GDQ� FDPSXUDQ� GH�
QJDQ�SHPLOLKDQ� MHQLV� WDQDPDQ�\DQJ� WHSDW� OHELK�
WDKDQ�WHUKDGDS�VHUDQJDQ�KDPD�GDQ�SHQ\DNLW�

,9���.(6,038/$1�'$1�6$5$1

$���.HVLPSXODQ

3HQ\DNLW�\DQJ�GLWHPXNDQ�SDGD�WHJDNDQ�WHP�
EHVX��EDLN�WHJDNDQ�DODPL�PDXSXQ�WHJDNDQ�KDVLO�
SHQDQDPDQ�GL�6XPDWHUD�%DJLDQ�6HODWDQ� DGDODK�
SHQ\DNLW�GDXQ�\DQJ�GLVHEDENDQ�ROHK�FHQGDZDQ�
'��PXWLOD &XUYXODULD 3HVWDORWLRSVLV� 3���� �VS��� VS���
FDSLWDOHQVLV 0HOLROD�GDQ� �VS��,QWHQVLWDV�VHUDQJDQ�

$VPDOL\DK��,OOD�$QJJUDHQL�GDQ�+HQJNL�6LDKDDQ

,QYHQWDULVDVL�GDQ�'HVNULSVL�3HQ\DNLW�'DXQ�SDGD
7DQDPDQ�7HPEHVX��)DJUDHD�IUDJUDQV��GL�6XPDWHUD�%DJLDQ�6HODWDQ



���

DWDX�WLQJNDW�NHUXVDNDQ�WDQDPDQ�DNLEDW�VHUDQJDQ�
SHQ\DNLW�SHQ\DNLW� WHUVHEXW� WHUPDVXN� NDWHJRUL�
VHUDQJDQ�DJDN�EHUDW��3HQ\DNLW�\DQJ�SDOLQJ�OXDV�
VHEDUDQQ\D�DGDODK�SHQ\DNLW�GDXQ�\DQJ�GLVHEDE�
NDQ�ROHK�FHQGDZDQ� �GHQJDQ�LQWHQVLWDV�'��PXWLOD
VHUDQJDQ�DWDX�WLQJNDW�NHUXVDNDQ�WDQDPDQ�VHEHVDU�
�������GHQJDQ�VLPSDQJDQ�EDNX��������3HQ\D�
NLW� \DQJ� SDOLQJ� WHUEDWDV� NHEHUDGDDQQ\D� DGDODK�
SHQ\DNLW�HPEXQ�MHODJD�\DQJ�GLVHEDENDQ�FHQGD�
ZDQ� �VS���QDPXQ�WLQJNDW�NHUXVDNDQ�WDQD�0HOLROD
PDQ�SDOLQJ�WLQJJL�\DLWX�VHEHVDU��������GHQJDQ�
VLPSDQJDQ� EDNX� ������� .HPLULSDQ�NHVDPDDQ�
NRPXQLWDV�SHQ\DNLW�DQWDUD�ORNDVL�SHQJDPDWDQ�GL�
SHQJDUXKL�ROHK�SROD�WDQDP�

%���6DUDQ

'DODP�PHPEDQJXQ�KXWDQ� WDQDPDQ� WHPEHVX�
DJDU�PHPLQLPDOLVLU� GDPSDN� VHUDQJDQ� SHQ\DNLW�
GDXQ�DGDODK�MDUDN�WDQDP�WLGDN�EROHK�WHUODOX�UDSDW�
GDQ�SROD�WDQDPQ\D�SHUOX�GLODNXNDQ�VHFDUD�DJUR�
IRUHVWUL��-DUDN�WDQDP�DZDO���[���P�PDPSX�PH�
QJHQGDOLNDQ�VHUDQJDQ�SHQ\DNLW�GDXQ�

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�
$QGLND�,PDQXOODK�GDQ�1HVWL�$QGULDQL�\DQJ�WHODK�
EDQ\DN�PHPEDQWX�GDODP�SHODNVDQDDQ�SHQHOLWLDQ�
GDQ�SHQJXPSXODQ�GDWD�

'$)7$5�3867$.$

$OH[RSRXORV��&�-���	�0LPV��&�:���������� �,QWURGXF�
WLRQ�0\FRORJ\��-RKQ�:LOH\�	�6RQV�

$QJJUDHQL��,���	�:LERZR��$���������� �3HQJDUXK�SROD�
WDQDP�ZDQDWDQL� WHUKDGDS� WLPEXOQ\D�SHQ\DNLW�
GDQ�SURGXNWLYLWDV�WDQDPDQ�WXPSDQJ�VDUL��,QIR�
+XWDQ�7DQDPDQ�������

$QJJUDHQL�� ,��� 	� 0LQGDZDWL�� 1�� �������� 6HUDQJDQ�
KDPD� GDQ� SHQ\DNLW� SDGD� JPHOLQD� �*PHOLQD�
DUERUHD�5R[E���GL�+XWDQ�5DN\DW��7HNQR�+XWDQ�
7DQDPDQ�������

$QJJUDHQL�� ,��� 	� /HODQD�� 1�(�� �������� 'LDJQRVLV�
SHQ\DNLW�WDQDPDQ�KXWDQ��%DGDQ�3HQHOLWLDQ�GDQ�
3HQJHPEDQJDQ� .HKXWDQDQ�� 3XVDW� 3HQHOLWLDQ�
GDQ�3HQJHPEDQJDQ�3HQLQJNDWDQ�3URGXNWLYLWDV�
KXWDQ�

$QJJUDHQL�� ,�� �������� 3HQ\DNLW� NDUDW� WXPRU� SDGD�
VHQJRQ� GDQ� KDPD� FDEXN� OLOLQ� SDGD� SLQXV�� �
$NVHV� WDQJJDO � � � 0DUHW � ����� � GDU L �
KWWS���ZZZ�IRUGD��PRI�RUJ�

%DUQHWW��+�,���	�+XQWHU��%�����������,OOXVWUDWHG�JHQHUD�
RI� LPSHUIHFW� IXQJL�� )RXUWK�(GLVWLRQ��6W��3DXO��
0RQQHVRWD�� $36� 3UHVV�� 7KH� $PHULFDQ�
3K\WRSDWKRORJLFDO�6RFLHW\��

'LUHNWRUDW�3HUOLQGXQJDQ�7DQDPDQ����������3HGRPDQ�
SHQJDPDWDQ�GDQ�SHODSRUDQ�WDQDPDQ�SDQJDQ��
-DNDUWD��'HSDUWHPHQ�3HUWDQLDQ�

'ZLGMRVHSXWUR�� '�� �������� 3HQJDQWDU� PLNRORJL�� �
%DQGXQJ��3HQHUELW�$OXPQL�

*RQ]DOR��$�'���	�%HUQDUGR��$�/����������(IILFDF\�RI�
SDVWH� DQG� OLTXLG� IXQJLFLGH� IRUPXODWLRQ� WR�
SURWHFW� SUXQLQJ� ZRXQG� DJDLQVW� SDWKRJHQV�
DVVRFLDWHG� ZLWK� JUDSHYLQH� WUXQN�� &URS�
3URWHFWLRQ�����

*X\RW��-���&RQGLQD��9���'RDUH��)���&LODV��&���	�6DFKH��,��
��������5ROH�RI�DVFRVSRUHV�DQG�FRQLGLD�LQ�WKH�
LQLWLDWLRQ� DQG� VSUHDG� 6RXWK� $PHULFDQ� OHDI�
EOLJKW� LQ� UXEEHU� WUHH�SODQWDWLRQ��3ODQW�3DWKR�
ORJ\�����

+DQGRNR�� $��� $EDGL�� $�/��� 	� $LQL�� /�4�� �������� �
.DUDNWHULVDVL� SHQ\DNLW� SHQWLQJ� SDGD� SHP�
ELELWDQ�WDQDPDQ�GXULDQ�GL�'HVD�3ODQJNURQJDQ��
.DEXSDWHQ�0DJHWDQ�GDQ�SHQJHQGDOLDQ�GHQJDQ�
EDNWHUL�DQWDJRQLV�VHFDUD�LQYLWUR��-XUQDO�+DPD�
GDQ�3HQ\DNLW�7XPEXKDQ�7URSLND�������

+DQLIHK��6���*KRRVWD��<���$EEDVL��6���3KLOOLSV��$�-�/��
�������� )LUVW� UHSRUW� RI� �'LSORGLD� PDORUXP
)XFNHO� WKH� FDXVDO� DJHQ� RI� FDQNHU� GLVHDVH� RI�
$SSOH� WUHHV� LQ�,UDQ��,UDQLDQ�-RXUQDO�RI�3ODQW�
3DWKRORJ\��������

+LGD\DWL��1����������3HQ\DNLW�SHQ\DNLW�SHQWLQJ�SDGD�
WDQDPDQ� KXWDQ� UDN\DW� GDQ� DOWHUQDWLI� SHQJHQ�
GDOLDQQ\D�� %DODL� %HVDU� 3HPXOLDDQ� %LRWHN�
QRORJL�GDQ�3HPXOLDDQ�7DQDPDQ�+XWDQ��$NVHV�
WDQJJDO� ��� 2NWREHU� ������ GDUL�� KWWS���ZZZ��
IRUGD�PRI�RUJ�

,VPDLO�� %��� 	� $QJJUDHQL�� ,�� �������� ,GHQWLILNDVL�
SHQ\DNLW� MDWL� � �� GDQ� DNDVLD�7HFWRQD� JUDQGLV
� �� GL� KXWDQ� UDN\DW�$FDFLD� DXULFXOLIRUPLV
.DEXSDWHQ� :RQRJLUL�� -DZD� 7HQJDK�� -XUQDO�
3HPXOLDDQ�7DQDPDQ�+XWDQ�������

,WXUULW[D��(���5�-��*DQOH\��5��5DSRVR�� ,�*��6HUQD��1��
0HVDQ]D��6�&��.LUNSDWULFN� DQG�7�5��*RUGRQ�� �
��������5HVLVWDQFH� OHYHOV� RI� VSDQLVK� FRQLIHUV�
DJDLQVW� � GDQ�)XVDULXP� FLUFLQDWXP 'LSORGLD�
SLQHD���)RUHVW�3DWKRORJ\�����

/LX��+�0���*XR��-�+���/LX��3���&KHQJ��<�-���:DQJ��%�4���
/RQJ��&�$���	�'HQJ��%�;���������� �,QKLELWRU\�
DFWLYLW\�RI�WHV�SRO\SKHQRO�DQG� �&DQGLGD�HUQRELL
DJDLQVW� �LQIHFWLRQ��-RXUQDO�'LSORGLD�QDWDOHQVLV
RI�$SSOLHG�0LFURELRORJ\�������,VVXH���

0DWWMLN��$�$���	�6XPHUWDMD\D��0����������3HUDQFDQJ�
DQ� 3HUFREDDQ� GHQJDQ� $SOLNDVL� 6$6� GDQ�
0LQLWDE���-LOLG�,���,3%�3UHVV�

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����$JXVWXV����������������



0LQGDZDWL��1�� ��������7LQMDXDQ� WHQWDQJ�SROD� WDQDP�
KXWDQ�UDN\DW��7DQJJDO�DNVHV����0HL������GDUL��
KWWS���GLVKXW�MDEDUSURY�JR�LG�

0LUDEROIDWK\�� 0�� �������� )LUVW� UHSRUW� RI� 'LSORGLD�
VHULDWD =HONRYD�FDUSLQLIROLD�IURP� �ZLWK�FDQNHU�
V\PSWRPV�LQ�LUDQ��,UDQ��-��3ODQW�3DWK�����������

1DLU��3�.�5����������$Q�,QWURGXFWLRQ�WR�$JURIRUHVWU\��
1DLUREL��.OXZHU�$FDGHPLF�3XEO�

1XUKD\DWL�� )DWPD�� 	� $PLQXGGLQ�� 0�,�� �������� �
.HWDKDQDQ� HQDP� NORQ� NDUHW� WHUKDGDS� LQIHNVL�
&RU\QHVSRUD� FDVVLFROD� SHQ\HEDE� SHQ\DNLW�
JXJXU� GDXQ�� -XUQDO� +DPD� GDQ� 3HQ\DNLW�
7XPEXKDQ�7URSLND��������

2EOLQJHU��%�:���6PLWK��'�5���	�6WDQRV]��*�5�����������
5HG�SLQH�KDUYHVW�GHEULV�DV�D�SRWHQWLDO�VRXUFH�RI�
LQRFXOXP� RI�'LSORGLD� VKRRW� EOLJW� SDWKRJHQV�� �
)RUHVW�(FRORJ\�GDQ�0DQDJHPHQW�������,VVXH�
���

2GXP��(�3����������)XQGDPHQWDOV�RI�HFRORJ\���UG�(G��
6DXQGHUV��3KLODGHOSKLD�

2OG�� .�0��� 6HH�� /�6��� 6KDUPD�� -�.��� 	�<XDQ�� =�4��
�������� $� 0DQXDO� RI� 'LVHDVHV� RI� 7URSLFDO�
$FDFLDV� LQ� $XVWUDOLD�� 6RXWK� (DVW� $VLD� DQG�
,QGLD�� -DNDUWD�� &HQWHU� IRU� ,QWHUQDWLRQDO�
)RUHVWU\�5HVHDUFK��&,)25��

3KLOOLSV�� $�-�/��� &URXV�� 3�$��� 	� $OYHV�� $�� �������� �
'LSORGLD� VHULDWD�� WKH� DQDPRUSK� RI� ³%RWU\R�
VSKDHULD´�REWXVD���)XQJDO�'LYHUVLW\����

3ROH��)���	�:DVLOZD��/�� ��������0DQJR�VRRW\�PROG�
� ���.$5,�0LPHD�)DFWVKHHW�0HOLROD�PDQJLIHUDH
1R����������$NVHV�WDQJJDO����2NWREHU�������
GDUL��KWWS���ZZZ�NDUL�RUJ�

5DKD\X��6����������3HQ\DNLW�NDUDW�WXPRU�SDGD�VHQJRQ�
� ��0LT��%DUQHE\�	�-�:��)DOFDWDULD�PROXFFDQD
*ULPHV���0DNDODK�:RUNVKRS�3HQDQJJXODQJDQ�
6HUDQJDQ�.DUDW�3XUX�SDGD�7DQDPDQ�6HQJRQ�� �
<RJ\DNDUWD� ���1RSHPEHU� ������%DODL� %HVDU�
3HQHOLWLDQ�%LRWHNQRORJL�GDQ�3HPXOLDDQ�7DQD�
PDQ� +XWDQ�� $NVHV� �� 0DUHW� ����� GDUL��
KWWS���ZZZ�ELRWLIRU�RU�LG��

5DKD\X�� 6��� 6HH�� /�6��� 	� 6KXNRU�� 1�$�� ��������
8URP\FODGLXP� WHSSHULDQXP�� WKH� JDOO� UXVW�
IXQJXV�IURP� LQ�0DOD\�)DOFDWDULD�PROXFFDQD�
VLD�DQG�,QGRQHVLD��0\FRVFLHQFH ��������������

5HEHFD��&���0�5��0DULD��$�3�-��0DQXHO��2�0��$QJHO��
6��6LOYLD��*�*��6DQGUD��*�-��(QULTXH�DQG�5�&�-��
-RVH�� �������� (IIHFWLYLQHVV� RI� QDWXUDO�
DQWLIXQJDO�FRPSRXQGV�LQ�FRQWUROOLQJ�LQIHFWLRQ�
E\�JUDSHYLQH�WUXQN�GLVHDVHV�SDWKRJHQV�WKURXJK�
SUXQLQJ�ZRXQGV��$SSOLHG�GDQ�(QYLURQPHQWDO�
0LFURELRORJ\������,VVXH�����

6HPDQJXQ�� +�� �������� 3HQ\DNLW�SHQ\DNLW� WDQDPDQ�
KRUWLNXOWXUD�GL�,QGRQHVLD�� ���<RJ\DNDUWD��5HYLVL
*DGMDK�0DGD�8QLYHUVLW\�3UHVV�

6XJLKDUVR�� 	� 6XVHQR�� �������� 'LNWDW� GDVDU�GDVDU�
SHUOLQGXQJDQ�WDQDPDQ��%DJLDQ�,OPX�3HQ\DNLW�
7XPEXKDQ��%RJRU��)DNXOWDV�3HUWDQLDQ�,QVWLWXW�
3HUWDQLDQ�%RJRU�

6LXQ��1�0����������0HWRGH�HNRORJL��3DGDQJ��8QLYHU�
VLWDV�$QGDODV�

7ULZLERZR�� +��� -XPDQL�� 	� +�� (PDZDWL�� ��������
,GHQWLILNDVL� KDPD� GDQ� SHQ\DNLW� 6KRUHD�
OHSURVXOD�0LT��'L�7DPDQ�1DVLQDO�.XWDL�5HVRUW�
6DQJNLPD� .DEXSDWHQ� .XWDL� 7LPXU� 3URYLQVL�
.DOLPDQWDQ�7LPXU��-XUQDO�$JULIRU��;,,,�����

7UL\RJR��$�GDQ�6�0��:LG\DVWXWL��������3HUDQ�VHUDQJJD�
VHEDJDL� YHNWRU� SHQ\DNLW� NDUDW� SXUX� SDGD�
VHQJRQ�� �/��)RVEHUJ���-XUQDO�$OEL]LD�IDOFDWDULD
$JURQ�,QGRQHVLD������,��

8PUDK�� 7���$QJJUDHQL�� 5�5��� (V\DQWL�� 	�$U\DQWKD��
,�1�3�� �������� $QWDJRQLVLWDV� GDQ� HIHNWLYLWDV�
7ULFKRGHUPD� VS�� GDODP� PHQHNDQ� SHUNHP�
EDQJDQ� � SDGD� EXDK�3K\WRSWKRUD� SDOPLYRUD
NDNDR���-��$JURODQG�����

:LG\DVWXWL�� 6�0��� 6XPDUGL�� 	� +DUMRQR�� �������� �
3DWRORJL� +XWDQ�� <RJ\DNDUWD�� *DGMDK� 0DGD�
8QLYHUVLW\�3UHVV�

���

$VPDOL\DK��,OOD�$QJJUDHQL�GDQ�+HQJNL�6LDKDDQ

,QYHQWDULVDVL�GDQ�'HVNULSVL�3HQ\DNLW�'DXQ�SDGD
7DQDPDQ�7HPEHVX��)DJUDHD�IUDJUDQV��GL�6XPDWHUD�%DJLDQ�6HODWDQ
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