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'LWHULPD����0HL�������UHYLVL�DNKLU����-XQLO������GDQ�GLVHWXMXL��XQWXN�GLWHUELWNDQ�����-XQL�����

$%675$.

7DODV� NLPSXO� �;DQWKRVRPD� VDJLWWLIROLXP�� PHQJDQGXQJ� NDUERKLGUDW� GDQ� VHUDW� \DQJ� WLQJJL��
VHKLQJJD�GDSDW�EHUIXQJVL� �VHEDJDL�VXPEHU�EDKDQ�SDQJDQ�NDUERKLGUDW��3HQHOLWLDQ�WHUGDKXOX�
WHODK�GLODNXNDQ� WHNQRORJL� SHPEXDWDQ� WDODV�EORN� �+HUPLDQWL�HW�DO�� �������3DGD�SHQHOLWLDQ� LQL�
GLODNXNDQ�SHQJJXQDDQ�WDODV�EORN�XQWXN�SHPEXDWDQ�DQHND�SURGXN�PDNDQDQ�EDVDK��VHPL�EDVDK��
GDQ� PDNDQDQ� NHULQJ� VHSHUWL� URWL�� SDVWHO�� FRRNLHV�� SDQFDNH�� GDQ� EXEXU� WDODV� GHQJDQ�
PHQVXEVWLWXVL�WHSXQJ�WHULJX�GDQ�WHSXQJ�EHUDV��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�MXPODK�
SHQJJXQDDQ�WDODV�\DQJ�PHPEHULNDQ�KDVLO�\DQJ�RSWLPDO�GDODP�SHPEXDWDQ�EHEHUDSD�SURGXN�
WHUVHEXW�VHKLQJJD�GLKDVLONDQ�SDQJDQ�GHQJDQ�PXWX�\DQJ�EDLN�GDQ�GLVXNDL���3HQHOLWLDQ�VXEVWLWXVL�
WHULJX�GHQJDQ�WDODV�\DQJ�GLODNXNDQ�GDODP�SHPEXDWDQ�URWL��SDVWHO��GDQ�FRRNLHV�����NRQWURO��
WDQSD�WDODV�EORN������������GDQ������XQWXN�SDQFDNH�GHQJDQ�IRUPXOD�WDODV�GHQJDQ�WHULJX�����
�NRQWURO�WDQSD�WDODV�EORN������������������VHGDQJNDQ�XQWXN�EXEXU�WDODV�GHQJDQ�IRUPXOD�WDODV�
GHQJDQ� WHSXQJ�EHUDV���� �NRQWURO�WDQSD� WDODV�EORN��� ����������GDQ�������$QDOLVLV� � NLPLD�
GLODNXNDQ��WHUKDGDS�EDKDQ�EDNX�WDODV�EORN�PHOLSXWL�NDGDU�DLU��NDGDU�DEX��NDGDU�SDWL��GDQ�SURWHLQ�
VHGDQJNDQ�XQWXN�SURGXN�RODKDQ�SDQJDQ�GLODNXNDQ�XML�RUJDQROHSWLN��ZDUQD��DURPD��UDVD�GDQ�
WHNVWXU��EHUGDVDUNDQ�WLQJNDW�SHQHULPDDQ�SDQHOLV��3URGXN�FRRNLHV�WDODV�GDQ�URWL�WDODV�\DQJ�SDOLQJ�
GLVXNDL� SDQHOLV� GLDQDOLVLV� NDQGXQJDQ� OHPDN�� SURWHLQ�� NDUERKLGUDW� GDQ� NDORULQ\D� VHUWD� GD\D�
VLPSDQ� XQWXN� SURGXN� PDNDQDQ� NHULQJ� �FRRNLHV��� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� WDODV� EORN�
PHQJDQGXQJ� NDGDU� DLU� �������� NDGDU� DEX� ������� NDGDU� SDWL� �������� DPLORVD� �������
DPLORSHNWLQ��������GDQ�SURWHLQ�������+DVLO�XML�RUJDQROHSWLN�GHQJDQ�KDVLO�\DQJ�RSWLPDO�GDQ�OHELK�
GLVXNDL�DGDODK�URWL�GDQ�SDVWHO�GHQJDQ�SHQJJXQDDQ�����WDODV��FRRNLHV�GHQJDQ�SHQJJXQDDQ�
����WDODV��SDQFDNH�GHQJDQ�IRUPXOD�WDODV��GHQJDQ�WHSXQJ�����GDQ�EXEXU�GHQJDQ�SHPDNDLDQ�
WDODV�EORN�����

.DWD�.XQFL�� 5RWL�WDODV��SDVWHO�WDODV��SDQFDNH�WDODV��FRRNLHV�WDODV���GDQ�EXEXU�WDODV

$%675$&7

.LPSXO�WDUR��;DQWKRVRPD�VDJLWWLIROLXP��FRQWDLQV�KLJK�HQRXJK�RI�VWDUFK�DQG�ILEHUV�VR�WKDW�LW�FDQ�
IXQFWLRQDWH�DV�D�QRQ�ULFH�IRRG�FDUERK\GUDWHV�VRXUFH��3UHYLRXV�UHVHDUFK�ZDV�GRQH�D�UHVHDUFK�
DERXW�WDUR�EORFN�SURFHVV�WHFKQRORJ\��+HUPLDQWL�HW�DO����������,Q�WKLV�VWXG\��WDUR�EORFNV�ZDV�XVHG�
IRU�PDNLQJ�RI�YDULRXV�ZHW�IRRG��VHPL�ZHW�DQG�GU\�IRRG�SURGXFWV�VXFK�DV�EUHDG��SLHV��FRRNLHV��
SDQFDNHV��DQG�WDUR�SRUULGJH�E\�VXEVWLWXWLQJ�ZKHDW�IORXU�DQG�ULFH�IORXU��7KH�UHVHDUFK�ZDV�DLPHG�
WR�ILQG�RXW�WKH�FRPSRVLWLRQ�RI�WKH�DSSURSULDWH�XVH�RI�WDUR�EORFN�LQ�PDNLQJ�RI�YDULRXV�IRRG�SURGXFWV�
ZLWK�D�JRRG�TXDOLW\�DQG�SUHIHUUHG��%UHDG��SLHV��DQG�FRRNLHV�ZHUH�PDGH�ZLWK�SHUFHQWDJH�RI�WDUR�
EORFN�����FRQWURO�ZLWKRXW�WDUR�EORFN�������������DQG������ZKHUHDV�IRU�SDQFDNHV�ZLWK�IRUPXOD�RI�
WDUR�EORFN�����FRQWURO�ZLWKRXW�WDUR�EORFN��������������������3RUULGJH�ZDV�PDGH�WR�VXEWLWXWH�ULFH�
IORXU�ZLWK�SHUFHQWDJH�RI�WDUR�EORFN�����FRQWURO�ZLWKRXW�WDUR�EORFN�������������DQG�������7KH�
FKHPLFDO�DQDO\VLV�RI�WDUR�EORFN�ZDV�GRQH�RQ�VHYHUDO�SDUDPHWHU�LQFOXGHG�PRLVWXUH�FRQWHQW��DVK�
FRQWHQW��VWDUFK��DQG�SURWHLQ��ZKLOH�IRU�SURFHVVHG�IRRG�SURGXFWV�ZHUH�FRQGXFWHG�WKH�RUJDQROHSWLF�
WHVW� �FRORU�� DURPD�� WDVWH�� DQG� WH[WXUH�� EDVHG� RQ� WKH� SDQHOLVWV� DFFHSWDQFH� OHYHO�� 7KH�PRVW�
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'LYHUVLILNDVL�SDQJDQ�PHUXSDNDQ�XSD\D�
PHPSHUOXDV� SLOLKDQ� PDV\DUDNDW� GDODP�
NHJLDWDQ� NRQVXPVL� WHUXWDPD� XQWXN� EDKDQ�
SDQJDQ�SRNRN�\DQJ�EHUEDVLV�VXPEHU�GD\D�
ORNDO��3RWHQVL�WDODV�VHEDJDL�VXPEHU�SDQJDQ�
ORNDO� GLKDUDSNDQ� GDSDW� PHQMDGL� VXPEHU�
SHQ\HGLDDQ�EDKDQ�SDQJDQ�NDUERKLGUDW�QRQ�
EHUDV��GLYHUVLILNDVL�NRQVXPVL�SDQJDQ�ORNDO��
PHQVXEVWLWXVL� SHQJJXQDDQ� WHSXQJ� WHULJX�
VHUWD� SHQJHPEDQJDQ� LQGXVWUL� SHQJRODKDQ�
PDNDQDQ�

7D O D V � N L P S X O � � ; D Q W K R V R P D�
VDJLWWLIROLXP���DGDODK�WDQDPDQ�XPEL�XPELDQ�
\DQJ� EDQ\DN� GLWHPXL� WHUPDVXN� IDPLOL�
$UHDFHDH� PHUXSDNDQ� WXPEXKDQ� PHQDKXQ�
PHPSXQ\DL� XPEL� EDWDQJ� SDOVX� \DQJ�
VHEHQDUQ\D�DGDODK�WDQJNDL�GDXQ�

0DQIDDW�XWDPD�GDUL�XPEL�WDODV�PHQXUXW�
3ULKDWPDQ� ������� DGDODK� VHEDJDL� EDKDQ�
SDQJDQ� VXPEHU� NDUERKLGUDW � NDUHQD�
PHQJDQGXQJ�NDUERKLGUDW�EHUXSD�SDWL� \DQJ�
FXNXS� WLQJJL�� .DQGXQJDQ� SDWL� \DQJ� WLQJJL�
SDGD� WDODV� VHKLQJJD� WDODV� GDSDW� VHEDJDL�
VDODK� VDWX� DOWHUQDWLI� VXPEHU� SDWL� LQGXVWUL�
�5DKPDZDWL� HW� DO�� ������� 5LGDO� �������
PHQ\DWDNDQ�NDQGXQJDQ�NDUERKLGUDW�NLPSXO�
VHNLWDU� �������� (QHUJL� \DQJ� WHUNDQGXQJ�
GDODP�����J� WHSXQJ�NLPSXO�DGDODK��������
NNDO��HQHUJL�\DQJ�WLQJJL�GDODP�WHSXQJ�NLPSXO�
GDSDW� PHQMDGLNDQ� WHSXQJ� LQL� VHEDJDL�
VXPEHU� HQHUJL� \DQJ� SRWHQVLDO� �,QGUDVWL��
������

0HQXUXW�6XLVPRQR��������NDUDNWHULVWLN�
NLPLD� WHSXQJ� NLPSXO� WLGDN� PHQJDQGXQJ�
JOXWHQ� VHKLQJJD� SURGXN� \DQJ� GLKDVLONDQ�
W LGDN� PHQJHPEDQJ� � 7HSXQJ� N LPSXO�
PHPSXQ\DL� VLIDW� VSHVLILN� GHQJDQ� DURPD�
NKDV�NLPSXO��

0HQXUXW� 6ODPHW� GDQ� 7DUNRWMR� �������
XPEL� WDODV� PHQJDQGXQJ� SDWL� \DQJ� PXGDK�
G LFHUQD� N L UD�N L UD � VHEDQ\DN� ��������
.DUERKLGUDW� GLSDKDPL� VHEDJDL� QXWULVL� \DQJ�
EDQ\DN�GLNDQGXQJ�EHUDV�QDPXQ�VHEHQDUQ\D�

NDUERKLGUDW�MXJD�GDSDW�GLWHPXL�GDODP�EDKDQ�
SDQJDQ�ODLQ�VHSHUWL�XEL�ND\X��XEL�MDODU��WDODV�
GDQ�ODLQ�VHEDJDLQ\D�

3HPDQIDDWDQ�XPEL�WDODV�VHEDJDL�EDKDQ�
SDQJDQ�PDVLK� WHUEDWDV��XPXPQ\D�VHEDJDL�
PDNDQDQ� WDPEDKDQ� VHSHUWL � GLUHEXV���
GLNXNXV��GLJRUHQJ��GLEXDW�JHWXN��NRODN�DWDX�
NHULSLN��8PEL�WDODV�MXJD�GDSDW�GLRODK�PHQMDGL�
WHSXQJ�WDODV�\DQJ�OHELK�OXDV�SHQJJXQDDQQ\D�
\DLWX�GDSDW�GLJXQDNDQ VHEDJDL�EDKDQ�XQWXN��
VRS�� ELVNXLW�� URWL�� PLQXPDQ� EHUDONRKRO��
PDNDQDQ�ED\L�� SXGLQJ�� SDVWD�� SHUPHQ�GDQ�
PDNDQDQ�ULQJDQ�ODLQQ\D�

7DODV� GDODP� EHQWXN� VHJDU� GDQ� WDQSD�
SHQJRODKDQ�PHQ\XOLWNDQ�GDODP�WUDQVSRUWDVL�
GDQ�XPXU�VLPSDQQ\D�KDQ\D���±���PLQJJX��
8QWXN� PHQLQJNDWNDQ� GD\D� VLPSDQQ\D� GDQ�
NHPXGDKDQ�GDODP�SHQJJXQDDQ�ROHK�LQGXVWUL�
PDXSXQ� NRQVXPVL� PDV\DUDNDW�� WHODK�
GLODNXNDQ� SHQJRODKDQQ\D� PHQMDGL� SURGXN�
DQWDUD�EHUXSD�WDODV�EORN�� �7DODV�EORN�DGDODK�
RODKDQ�WDODV�GDODP�EHQWXN�NRWDN��EORN��VLDS�
XQWXN� GLJXQDNDQ� VHEDJDL� EDKDQ� EDNX�
SHPEXDWDQ� DQHND� SURGXN� SDQJDQ�� 'DODP�
EHQWXN� WDODV� EORN� NHWDKDQDQ� VLPSDQ� OHELK�
WLQJJL� � GDQ� PXGDK� GDODP� WUDQVSRUWDVL��
3HQJRODKDQ� WDODV� PHQMDGL� WDODV� EORN� WHODK�
GLODNXNDQ�ROHK�+HUPLDQWL��HW�DO��������

3HQJRODKDQ� WD ODV� E ORN� PHQMDG L�
EHEHUDSD� SURGXN� SDQJDQ� VLDS� NRQVXPVL��
EHUWXMXDQ�XQWXN�SHQJDQHNDUDJDPDQ��SURGXN�
SDQJDQ� RODKDQ� EHUEDKDQ� WDODV� GHQJDQ��
PHPDNVLPDONDQ�SHPDQIDDWDQ�WDODV�VHEDJDL�
VXEVWLWXVL� WHSXQJ� WHULJX� GDQ� WHSXQJ� EHUDV�
SDGD� EHEHUDSD� SURGXN� RODKDQ� PDNDQDQ�
\DQJ� GLUHEXV�� GLJRUHQJ�� GLSDQJJDQJ� GDQ�
GLRYHQ�

0(72'2/2*,��3(1(/,7,$1

%DKDQ� \DQJ� GLJXQDNDQ� DGDODK� WDODV�
EORN� GDUL� WDODV� NLPSXO� �;DQWKRVRPD�
VDJLWW L IRO LXP��� WHSXQJ� WHULJX�� WHSXQJ�
PDL]HQD��VXVX�EXEXN��PHQWHJD��EXWWHU��WHOXU��
JXOD�SDVLU��JXOD�KDOXV��JDUDP��YDQLOH��EDNLQJ�

-XUQDO�/LWEDQJ�,QGXVWUL�9RO����1R�����-XQL������������

SURGXFWV�RI�WDUR�FRRNLHV�DQG�WDUR�EUHDG�SUHIHUUHG�E\�SDQHOLVWV�ZHUH�DQDO\]HG�WKH�IDW�FRQWHQW��
SURWHLQ��FDUERK\GUDWHV�DQG�FDORULHV�DQG�VWRUDELOLW\�IRU�GU\�IRRG�SURGXFWV��FRRNLHV���7KH�UHVXOWV�VKRZHG�
WKDW�WDUR�EORFN�PRLVWXUH�FRQWHQW���������DVK�FRQWHQW��������VWDUFK�FRQWHQW���������DP\ORVH��������
DP\ORSHFWLQ���������DQG� �SURWHLQ�������7KH�RUJDQROHSWLF�WHVW�ZLWK�RSWLPDO�UHVXOWV�DQG�SUHIHUDEO\�ZHUH�
EUHDG�DQG�SDVWHO�ZLWK�WKH�XVH�RI�WDUR������FRRNLHV�ZLWK�WKH�XVH�RI�WDUR������WDUR�SDQFDNH�IRUPXOD�ZLWK�
�����WDUR�EORFN���DQG�SRUULGJH�ZLWK�XVDJH�RI�WDUR�EORFN�����

.H\ZRUGV�� 7DUR�EUHDG��WDUR�SDVWHO��WDUR�SDQFDNH��WDUR�FRRNLHV��DQG�WDUR�SRUULGJH
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SRZGHU�� UDJL� URWL�� VHODL� VWUDZEHUU\�� PDGX��
PLQ\DN�JRUHQJ��FRNHODW��GDXQ�EDZDQJ��GDQ�
VXS��PHULFD��EDZDQJ�PHUDK��EDZDQJ�SXWLK��
EDZDQJ� %RPED\�� GDJLQJ� D\DP�� EDKDQ�
EDNDU�� EDKDQ� NHPDVDQ� GDQ� EDKDQ� NLPLD�
XQWXN� SHQJXMLDQ� �+&O�� 1D2+�� .,�� JOXNRVD��
DTXDGHV��PHWK\OHQ�EOXH��)HKOLQJ�$��)HKOLQJ�
%�� NDOLXP�� VRGLXP� WDUWUDW�� + 62 �� LQGLNDWRU�� �

SKHQROSKWDOHLQ��DVDP�ERUDNV��.012 ���

$ODW�DODW� \DQJ� GLJXQDNDQ� DGDODK� DODW�
SHQJDGXN�URWL��0HUN�%RVFK��GDQ�DODW�XQWXN�
DQDOLVLV�\DNQL�QHUDFD��RYHQ��WLWUDVL��GHVWLODWRU�
NMHGKDO��GDQ�IXUQDFH�

5DQFDQJDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�
PHQFDNXS� SHPEXDWDQ� DQHND� SURGXN�
SDQJDQ� GDUL� WDODV� EHUXSD� SDQJDQ� EDVDK��
VHPL�EDVDK�GDQ�NHULQJ�GHQJDQ� UDQFDQJDQ�
VHEDJDL�EHULNXW�

��� 0DNDQDQ�EDVDK�XQWXN�EXEXU� �VXEVWLWXVL�
WDODV� WHUKDGDS� WHSXQJ� EHUDV� GHQJDQ�
SHUODNXDQ� NRQWURO� WDQSD� SHQJJXQDDQ�
WDODV� EORN�� GDQ� SHQJJXQDDQ� WDODV� EORN�
���������VHUWD������

��� 0DNDQDQ�VHPL�EDVDK�GLSDQJJDQJ�\DNQL��
SDQFDNH� VXEVWLWXVL� WHULJX� GHQJDQ�
SHUODNXDQ� NRQWURO� WDQSD� SHQJJXQDDQ�
WDODV�EORN��GDQ�SHQJJXQDDQ� WDODV������
����GDQ������

��� 0DNDQDQ� VHPL� EDVDK� GLJRUHQJ� \DNQL�
SDVWHO�VXEVWLWXVL�WHULJX�GHQJDQ�SHUODNXDQ�
NRQWURO�WDQSD�SHQJJXQDDQ�WDODV�EORN��GDQ�
SHQJJXQDDQ� WDODV� EORN� ����� ���� GDQ�
����

��� 0DNDQDQ� VHPL� EDVDK� GLRYHQ� \DNQL� URWL��
VXEVWLWXVL� WHULJX� GHQJDQ� SHUODNXDQ�
NRQWURO�WDQSD�SHQJJXQDDQ�WDODV�EORN��GDQ�
SHQJJXQDDQ� WDODV� EORN� ����� ���� GDQ�
����

��� 0DNDQDQ� NHULQJ� � \DNQL� � FRRNLHV��
VXEVWLWXVL� WHULJX� GHQJDQ� SHUODNXDQ�
NRQWURO�WDQSD�SHQJJXQDDQ�WDODV�EORN��GDQ�
SHQJJXQDDQ� WDODV� EORN� ����� ���� GDQ�
�����

3HPEXDWDQ�3URGXN�3DQJDQ�
GDUL�7DODV�%ORN�

3HPEXDWDQ�SURGXN�SURGXN�SDQJDQ�GDUL�
WDODV� EORN� \DQJ� GLODNXNDQ� VHSHUWL� SDGD�
*DPEDU���±�*DPEDU���

%XEXU�7DODV

7DODV�EORN
�MXPODK�VHVXDL�SHUODNXDQ�

�

'LKDQFXUNDQ

�

'LPDVDN

�

'LWDPEDK�JDUDP��PHULFD��DLU�NDOGX��ZRUWHO��
GDXQ�VXS��GDXQ�EDZDQJ��EDZDQJ�ERPED\��
EDZDQJ�PHUDK�JRUHQJ��GDQ�GDJLQJ�D\DP�

VXLU

�

'LDGXN�GDQ�GLPDVDN�VDPSDL�NHPEDQJ

�

%XEXU�7DODV

*DPEDU���� 'LDJUDP�$OLU�3URVHV�3HPEXDWDQ�
%XEXU�7DODV

3DQFDNH�7DODV

7DODV�%ORN
�MXPODK�VHVXDL�SHUODNXDQ�

�

'LKDQFXUNDQ�GLKDOXVNDQ

�

'LWDPEDK�WHOXU��JDUDP��PHQWHJD�FDLU��VXVX�
EXEXN��JXOD�GDQ�DLU

�

'LDGXN�UDWD

�

'LWXDQJNDQ�NH�GDODP�SDQFL�7HIORQ

�

'LEDNDU�KLQJJD�NHULQJ

�

'LKLDV�GHQJDQ�9OD�SDVWD�WDODV

�

3DQFDNH�7DODV

*DPEDU����'LDJUDP�$OLU�3URVHV�3HPEXDWDQ�
3DQFDNH�7DODV

3HQJDUXK�3HQJJXQDDQ�7DODV�7HUKDGDS�0XWX�GDQ�������:LOVD�+HUPLDQWL�GDQ�)LUGDXVQL�
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3DVWHO�7DODV

7DODV�%ORN
�MXPODK�VHVXDL�SHUODNXDQ�

�

'LKDQFXUNDQ�GLKDOXVNDQ

�

'LWDPEDK�WHULJX��PHQWHJD��WHOXU��JDUDP�GDQ�
DLU

�

'LDGXN�VDPSDL�NDOLV

�

$GRQDQ�GLWLSLVNDQ

�

'LFHWDN�GDQ�GLLVL�GHQJDQ�UDJRXW�GDUL��
ZRUWHO��NHQWDQJ��GDQ�D\DP

�

'LJRUHQJ

�

3DVWHO��7DODV

*DPEDU����'LDJUDP� $OLU� 3URVHV� 3HPXDWDQ�
3DVWHO�7DODV

5RWL�7DODV

7DODV�%ORN
�MXPODK�VHVXDL�SHUODNXDQ�

�

'LKDQFXUNDQ�GLKDOXVNDQ

�

'LWDPEDK�WHULJX��JXOD��UDJL��WHSXQJ�VXVX��
WHOXU��DLU�HV���EXWWHU��PHQWHJD���GDQ�JDUDP

�

'LDGXN�VDPSDL�NDOLV

�

'LEHQWXN�GDQ�GLELDUNDQ�NHPEDQJ

�

'LROHV�GHQJDQ�EDKDQ�ROHVDQ

�

'LEDNDU

�

5RWL�7DODV

*DPEDU���� 'LDJUDP�$OLU�3URVHV�3HPEXDWDQ�
5RWL�7DODV

&RRNLHV�7DODV

7DODV�EORN�
�MXPODK�VHVXDL�SHUODNXDQ�

��

'LKDQFXUNDQ�GLKDOXVNDQ

7HOXU��JXOD�KDOXV��PHQWHJD��
EXWWHU�GLNRFRN

�

'LWDPEDK�WDODV��WHULJX��
YDQLOH��EDNLQJ�SRZGHU��PDL]HQD��

VXVX�EXEXN

�

'LDGXN�VDPSDL�NDOLV

�

'LEHQWXN�GDQ�GLKLDV�VHVXDL�VHOHUD��GLLVL�
GHQJDQ��FRNHODW�

�

'LEDNDU�GHQJDQ�RYHQ

�

&RRNLHV�7DODV

*DPEDU����'LDJUDP�$OLU�3URVHV�3HPEXDWDQ�
&RRNLHV�7DODV

$QDOLVLV

$QDOLVLV� \DQJ� GLODNXNDQ� PHOLSXWL��
DQDOLVLV� NLPLD�EDKDQ�EDNX� WDODV�EORN�\DNQL�
NDGDU�DLU��DEX��SDWL��DPLORVD��DPLORSHNWLQ�GDQ��
SURWHLQ�GDQ�XML� RUJDQROHSWLN�ZDUQD��DURPD��
UDVD�GDQ�WHNVWXU�SURGXN�PDNDQDQ�GDUL�WDODV�
EORN� EHUXSD� EXEXU� WDODV�� SDQFDNH�� SDVWHO��
URWL��GDQ�FRRNLHV� WDODV�EHUGDVDUNDQ� WLQJNDW�
SHQHULPDDQ�SDQHOLV�GHQJDQ�VNDOD�QXPHULN���
 �VDQJDW�VXND���� �VXND���� �FXNXS�VXND���� �
NXUDQJ�VXND���� �WLGDN�VXND��3URGXN�RODKDQ�
WDODV�\DQJ�WDKDQ�VDPSDL���KDUL�\DNQL�URWL�GDQ�
FRRNLHV�WDODV�\DQJ�PHPEHULNDQ�QLODL�RSWLPDO�
GLODNXNDQ�DQDOLVLV�NDGDU�NDUERKLGUDW��OHPDN��
SURWHLQ�GDQ�NDORUL�VHGDQJNDQ�XQWXN�SURGXN�
PDNDQDQ�\DQJ�WDKDQ�OHELK�GDUL� �VDWX�EXODQ�
MXJD� GLDPDWL� VHFDUD� YLVXDO� GDQ� GLDQDOLVLV��
NDGDU�DLU�VHODPD�SHQ\LPSDQDQ�

+$6,/�'$1�3(0%$+$6$1�

+DVLO�$QDOLVLV7DODV�%ORN

7DODV� WHUOHELK� GDKXOX� GLEXDW� PHQMDGL�
W D O D V � E O R N � G H Q J D Q � F D U D � � W D O D V�
GLFXFL�GLEHUVLKNDQ�� GLWLULVNDQ�GLNXSDV�� GLLULV�
ODOX� GLUHQGDP� GDODP� ODUXWDQ� QDWULXP�
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PHWDELVXOILW������VHODPD����MDP��NHPXGLDQ�
GLFXFL�� GLWLULVNDQ�� GLKDOXVNDQ�� GLSUHVV� ODOX�
GLFHWDN� VHSHUWL� EORN� GDQ� GLNHULQJNDQ�
�+HUPLDQWL�HW�DO���������+DVLO�DQDOLVLV� WDODV�
EORN�PHOLSXWL�NDGDU�DLU��NDGDU�DEX��NDGDU�SDWL��
DPLORVD�GDQ�DPLORSHNWLQ��VHUWD�NDGDU�SURWHLQ�
VHSHUWL�WHUOLKDW�SDGD��7DEHO���

7DEHO����+DVLO�XML�ILVLNR�NLPLD�GDUL� �WDODV�EORN�
GDUL�;DQWKRVRPD�VDJLWWLIROLXP

6XPEHU���+HUPLDQWL�HW�DO�������

+DVLO� DQDOLVLV� WDODV�EORN� � VHSHUWL� SDGD�
7DEHO� �� PHQXQMXNNDQ� NDGDU� DLU� WDODV� EORN�
�������� .DGDU� DLU� VDQJDW� PHPSHQJDUXKL�
NHWDKDQDQ�VLPSDQ�SURGXN��3HQJJXQDDQQ\D�
VHEDJDL� SHQJJDQWL� WHULJX� PHPHQXKL�
SHUV\DUDWDQ�GDUL�NDGDU�DLU�VHVXDL�61,��������
����� \DNQL� WHSXQJ� WHULJX� VHEDJDL� EDKDQ�
PDNDQDQ�GHQJDQ�NDGDU�DLU�PDNVLPDO��������
EHJLWX�MXJD�GHQJDQ�WHSXQJ�EHUDV�VHVXDL�61,�
����� �� ����� WHSXQJ� EHUDV� PDNVLPDO�
SHUV\DUDWDQ� NDGDU� DLUQ\D� ����� 0HQXUXW�
+H UPDQ � � � ��� � � N D GD U � D L U � V D QJD W�
EHUSHQJDUXK�WHUKDGDS�PXWX�EDKDQ�SDQJDQ���
5LFKDQD�1XU�HW�DO��������PHQ\DWDNDQ�MXPODK�
DLU�GDODP�EDKDQ�DNDQ�PHPSHQJDUXKL�GD\D�
WDKDQ� EDKDQ� WHUKDGDS� NHUXVDNDQ� \DQJ�
GLVHEDENDQ�ROHK�PLNURED�PDXSXQ�VHUDQJJD��
6HGLDRHWDPD� � ������� PHQ\DWDNDQ� EDKZD�
NDGDU�DLU�\DQJ�WLQJJL� �DNDQ�PHQJXQWXQJNDQ�
SHU WXPEXKDQ� PLN URED � � \DQJ � DNDQ�
PHQ\HEDENDQ� NHUXVDNDQ� EDKDQ� SDQJDQ��
3HQJRODKDQ� WDODV� PHQMDGL� WDODV� EORN��
EHUWXMXDQ�VDODK�VDWXQ\D�XQWXN�PHQJXUDQJL�
NDGDU� DLU� VDPSDL� � EDWDV� WHUWHQWX� VHKLQJJD�
SHUWXPEXKDQ� PLNURED� GDQ� DNWLYLWDV� HQ]LP�
SHQ\HEDE�NHUXVDNDQ�SDGD�WHSXQJ�GDQ�SDWL�
GDSDW� GLKDPEDW�� %DWDV� NDGDU� DLU� PLNURED�
PDVLK�GDSDW�WXPEXK�LDODK���������)DUGLD]��
�������

+DVLO� DQDOLVLV� NDGDU� DEX� WDODV� EORN�
PHQJDFX�SDGD�61,�WHSXQJ�WHULJX�GDQ�WHSXQJ�
EHUDV� VHGLNL W � OHELK� W LQJJL� GDUL � \DQJ�
GLSHUV\DUDWNDQ�GLPDQD�XQWXN�WHSXQJ�WHULJX�
PDNVLPDO�NDGDU�DEX������GDQ�WHSXQJ�EHUDV�

3DUDPHWHU�\DQJ�GLDPDWL � -XPODK �
.DGDU�DLU���� � ����� �
.DGDU�DEX���� � ���� �
.DGDU�SDWL���� � ����� �
.DGDU�DPLORVD ���� � ���� �
.DGDU�DPLORSHNWLQ ���� � ����� �
.DGDU�SURWHLQ ���� � ���� �

PDNVLPDO� ���� 7LQJJLQ\D� NDGDU� DEX� SDGD�
EDKDQ�SDQJDQ�GDSDW� WHUMDGL�NDUHQD�SURVHV�
SHQJRODKDQQ\D�

.DGDU� SDWL� WDODV� EORN� GDUL� WDODV� MHQLV�
;DQWKRVRPD�VDJLWWLIROLXP�FXNXS�WLQJJL�\DNQL�
�������GHQJDQ�NRPSRVLVL�DPLORVD� �������
GDQ� DPLORSHNWLQ� �������� +DO� LQL� VHVXDL�
G H Q J D Q � S H Q G D S D W � 6 U L K D U L � G D Q�
/LQJJDQLQJUXP� ������� EDKZD� WHSXQJ� WDODV�
PHQJDQGXQJ�DPLORSHNWLQ�\DQJ�FXNXS�WLQJJL�
GLPDQD� NDQGXQJDQ� DPLORSHNWLQ� WHUVHEXW�
PHPEXDW�WHSXQJ�WDODV�PHQMDGL�OHQJNHW�GDQ�
SXOHQ�VHKLQJJD�EDLN�XQWXN�GLEXDW�DQHND�NXH��
'LWDPEDKNDQ� ROHK� 6DSWRQLQJVLK� �������
WHSXQJ� WDODV� EHUSRWHQVL� XQWXN� GLJXQDNDQ�
VHEDJDL�LQJUHGLHQW�XQWXN�SHPEXDWDQ�SURGXN�
EDUX� DWDXSXQ� XQWXN� PHQJJDQWL� WHSXQJ�
WHSXQJ�NRQYHQVLRQDO��7HSXQJ�WDODV�PHPLOLNL�
NDSDVLWDV�DEVRUSVL� DLU� \DQJ� WLQJJL�� JUDQXOD�
S D W L Q \ D � W D K D Q � S D Q D V � V H K L Q J J D�
PHPXQJN LQNDQ� G LJXQDNDQ� VHEDJD L�
SHQJHQWDO� SDGD� SURGXN� \DQJ� GLRODK� SDGD�
VXKX� WLQJJL� GLVDPSLQJ� LWX� MXJD� PHPLOLNL�
NDSDVLWDV� DEVRUSVL� OHPDN� \DQJ� WLQJJL��
.DSDVLWDV�DEVRUSVL�DLUQ\D�\DQJ�WLQJJL�PDND�
WHSXQJ�LQL�MXJD�VDQJDW�SRWHQVLDO�GLJXQDNDQ�
XQWXN�PHPSHUWDKDQNDQ�IODYRU��PHPSHUEDLNL�
SDODWDELOLWDV� GDQ� PHPSHUSDQMDQJ� XPXU�
VLPSDQ� SURGXN� VHSHUWL� FRRNLHV�� PLH�� GDQ�
FDNH�

.DGDU� SURWHLQ� WDODV� EORN� VHSHUWL�
WHUFDQWXP� SDGD�7DEHO� �� \DNQL� ������� %LOD�
GLEDQGLQJNDQ� GHQJDQ� WHSXQJ� WHULJX�� NDGDU�
SURWHLQ�GDUL�WDODV�EORN�LQL�PDVLK�MDXK�GLEDZDK�
WHSXQJ� WH U LJX � � 0HQXUX W � 86� :KHDW�
$VVRFLDWHV��������EHUGDVDUNDQ�NDQGXQJDQ�
SURWHLQQ\D� WHSXQJ� WHULJX� GLEHGDNDQ� DWDV�
WHULJX�SURWHLQ�WLQJJL��KDUG�IORXU��\DNQL�����NH�
DWDV�� WHSXQJ� WHULJX� GHQJDQ� NDQGXQJDQ�
SURWHLQ�VHGDQJ��PHGLXP�IORXU���������GDQ�
WHSXQJ� WHULJX� GHQJDQ� SURWHLQ� UHQGDK� �VRIW�
IORXU�� ������ 7HULJX� GHQJDQ� SURWHLQ� WLQJJL�
PHPLOLNL� GD\D� NHPEDQJ� \DQJ� EDLN� VHUWD�
GDSDW�PHQJKDVLONDQ�DGRQDQ�\DQJ�NXDW�GDQ�
NHQ\DO�� 6HGDQJNDQ� WHULJX� GHQJDQ� SURWHLQ�
\DQJ� UHQGDK�PHPLOLNL� GD\D� VHUDS�DLU� \DQJ�
MXJD�UHQGDK���0HQXUXW�6RHNDUWR�HW�DO��������
WHULJX� GHQJDQ� SURWHLQ� ������� GLJXQDNDQ�
XQWXN�SHPEXDWDQ�URWL��WHULJX�GHQJDQ�SURWHLQ�
��������GLJXQDNDQ�XQWXN�SHPEXDWDQ�FDNH��
WHULJX� GHQJDQ� NDGDU� SURWHLQ� �������
GLJXQDNDQ� XQWXN� SHPEXDWDQ�PL� EDVDK��PL�
NHULQJ� GDQ� PL� LQVWDQ� VHGDQJNDQ� WHULJX�
GHQJDQ� NDGDU� SURWHLQ� NXUDQJ� GDUL� ���

3HQJDUXK�3HQJJXQDDQ�7DODV�7HUKDGDS�0XWX�GDQ�������:LOVD�+HUPLDQWL�GDQ�)LUGDXVQL�
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GLJXQDNDQ� XQWXN� WHSXQJ� JRUHQJDQ���
'LWDPEDKNDQ�ROHK�6XIL��������WHSXQJ�WHULJX�
SURWHLQ�WLQJJL�FRFRN�XQWXN�EDKDQ�SHPEXDWDQ�
URWL��SURWHLQ�VHGDQJ�FRFRN�XQWXN�SHPEXDWDQ�
FDNH�GDQ�NXH�NXH�VHGDQJNDQ�WHSXQJ�WHULJX�
GHQJDQ� SURWHLQ� UHQGDK� FRFRN� XQWXN� NXH�
NHULQJ�DWDX�FRRNLHV�

8ML� 2UJDQROHSWLN� 3URGXN� 3DQJDQ� GDUL�
7DODV�%ORN

%XEXU�7DODV
+DVLO� XML� RUJDQROHSWLN� WDODV� \DQJ�

GLODNXNDQ� ROHK� SDQHOLV� PHQXUXW� WLQJNDW�
SHQHULPDDQ�VHSHUWL�WHUOLKDW�SDGD�*DPEDU����
3HQJJXQDDQ�WDODV�VHEDJDL�VXEVWLWXVL�WHSXQJ�
EHUDV� SDGD� SHPEXDWDQ� EXEXU� GDSDW�
PHQFDSDL� ������QDPXQ�VHWHODK�GLODNXNDQ�
XML� RUJDQROHSWLN� WHUQ\DWD� EXEXU� GHQJDQ�
VXEVWLWXVL� WDODV� EORN� � ���� GHQJDQ� QLODL�
ZDUQD� � UDVD� GDQ� WHNVWXU � PHQ\DPDL�
SHQJJXQDDQ� WHSXQJ� EHUDV� ����� �NRQWURO����
3HQJJXQDDQ� WDODV� XQWXN� EXEXU� GDSDW�
PHQFDSDL� ����� NDUHQD� XQWXN� PHPEXDW�
EXEXU� GHQJDQ� SURVHV� SHUHEXVDQ� WLGDN�
PHPHUOXNDQ�VLIDW�\DQJ�NKXVXV��\DQJ�XWDPD�
KDQ\D�PHPSXQ\DL�VLIDW�EHULNDWDQ�GHQJDQ�DLU�
GDQ�PHQJHPEDQJ���0XQJNLQ�NDUHQD��SDQHOLV�
EHOXP� WHUELDVD�PHQJNRQVXPVL� EXEXU� WDODV�
VHKLQJJD� SHUVHQWDVH� SHQJJXQDDQ� WDODV�
���� \DQJ� PDPSX� PHQ\DPDL� EXEXU� GDUL�
W HSXQJ � EHUDV � VHFDUD � R UJDQR OHS W L N�
VHPHQWDUD� SDGD� EHEHUDSD� GDHUDK� VHSHUWL�
3DSXD� GDQ� 0HQWDZDL� WDODV� LQL� PHUXSDNDQ�
PDNDQDQ� SRNRN�� %XEXU� WDODV� GDSDW�
PHODQFDUNDQ� SHQFHUQDDQ� VHKLQJJD� GDSDW�
GLNRQVXPVL�XQWXN�ED\L�GHQJDQ�WLQJNDW�DOHUJL�
\DQJ�UHQGDK�

*DPEDU����1LODL� UDWD�UDWD� XML� RUJDQROHSWLN�
%XEXU� GHQJDQ� VXEVWLWXVL� WDODV�
EORN�

3DQFDNH�7DODV

3DQFDNH� GLNHQDO� VHEDJDL� PDNDQDQ�
ULQJDQ� XQWXN� VDUDSDQ� SDJL�� � 3DQFDNH�
GHQJDQ� VWDQGDU� PXWX� \DQJ� EDLN� DGDODK�
GHQJDQ� GD\D� NHPEDQJ� \DQJ� VHPSXUQD�
�8QLY�+DVDQXGGLQ��������

3DGD� *DPEDU� �� GDSDW� GLOLKDW� QLODL�
RUJDQROHSWLN�SURGXN�SDQFDNH�WDODV��3DQFDNH�
GDSDW� GLEXDW� GHQJDQ� WDODV� VDPSDL� ������
QDPXQ� PHPEHULNDQ� WHNVWXU� \DQJ� NDNX�
VHKLQJJD� NXUDQJ� GLVXNDL� ROHK� SDQHOLV���
3DQFDNH�GHQJDQ�VXEVWLWXVL� WDODV�EORN�����
PHPEHULNDQ� SHQLODLDQ� RUJDQROHSWLN� \DQJ�
OHELK� GLVXNDL�� 7HNVWXU� \DQJ� NDNX� MLND�
PHQJJXQDNDQ�WDODV������SDGD�SHPEXDWDQ�
SDQFDNH� GLVHEDENDQ� NDUHQD� NDQGXQJDQ�
JOXWHQ��SURWHLQ��SDGD�WDODV�\DQJ�OHELK�UHQGDK�
GLEDQGLQJ� WHSXQJ� WHULJX�� �0HQXUXW� �6ULKDUL�
GDQ�/LQJJDQLQJUXP������������JUDP�WHSXQJ�
WHULJX� PHQJDQGXQJ� NDGDU� SURWHLQ� �����
SHUVHQ�JOXWHQ��SURWHLQ��VHGDQJNDQ�����JUDP�
WHSXQJ� WDODV� PHQJDQGXQJ� ���� SHUVHQ�
SURWHLQ�

*DPEDU����1LODL� UDWD�UDWD� � XML� RUJDQROHSWLN�
SDQFDNH�GHQJDQ�VXEVWLWXVL�WDODV�
EORN

3DVWHO�7DODV

8ML� RUJDQROHSW LN� \DQJ� GL ODNXNDQ�
WHUKDGDS�SURGXN�RODKDQ�WDODV�EHUXSD�SDVWHO�
PHQXQMXNNDQ�KDVLO�EDKZD�SHQJJXQDDQ�WDODV�
����GDQ�����PHPEHULNDQ�QLODL�RUJDQROHSWLN�
\DQJ� OHELK� EDLN� GLEDQGLQJ� SHUODNXDQ�
SHQJJXQDDQ� WHSXQJ� WHULJX� ����� �NRQWURO���
3HQJJXQDDQ�WDODV��GDODP�MXPODK�\DQJ�OHELK�
EDQ\DN� PHQXQMXNNDQ� QLODL� UDVD� VHPDNLQ�
UHQGDK�� QDPXQ� WHNVWXU� SDVWHO � \DQJ�
GLKDVLONDQ� GHQJDQ� VXEVWLWXVL� WHSXQJ� WHULJX�
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VDPSDL�����PDVLK�PHQXQMXNNDQ�QLODL�\DQJ�
EDLN�GDQ� UHQ\DK�QDPXQ�SHQJJXQDDQ� WDODV�
�����PHPEHULNDQ�QLODL�WHNVWXU�\DQJ�UHQGDK�
GDQ�NXUDQJ�GLVXNDL�

5DVD� PHUXSDNDQ� IDNWRU� \DQJ� SDOLQJ�
SHQWLQJ�GDODP�PHQHQWXNDQ�NHSXWXVDQ�EDJL�
NRQVXPHQ� XQWXN� PHQHULPD� DWDX� PHQRODN�
VXDWX� PDNDQDQ� DWDX� SURGXN� SDQJDQ���
0HVNLSXQ�SDUDPHWHU� ODLQ�QLODLQ\D�EDLN�� MLND�
UDVD� WLGDN� HQDN� DWDX� WLGDN� GLVXNDL� PDND�
SURGXN�DNDQ�GLWRODN��6RHNDUWR��������

*DPEDU�����1LODL�2UJDQROHSWLN�3DVWHO�7DODV

5RWL�7DODV

+DVL O � X M L � RUJDQROHSW LN� URW L � WD ODV�
PHQXQMXNNDQ� EDKZD� SHUODNXDQ� IRUPXOD�
SHQJJXQDDQ� WDODV� ���� PHPEHULNDQ� QLODL�
\DQJ�RSWLPDO�GDQ�GDSDW�GLNDWDNDQ�PHQ\DPDL�
URWL�GHQJDQ�SHQJJXQDDQ�WHSXQJ�WHULJX������
EDLN�ZDUQD��DURPD��UDVD�PDXSXQ�WHNVWXU�URWL�
\DQJ� GLKDVLONDQ�� 6XEVWLWXVL� WHULJX� GHQJDQ�
WDODV�XQWXN�SHPEXDWDQ�URWL�GDSDW�GLJXQDNDQ�
VDPSDL�����QDPXQ�WHNVWXUQ\D�NXUDQJ�KDOXV�
VHSHUWL� WHUOLKDW�SDGD�*DPEDU����� �0HQXUXW�
6DSWRQLQJVLK��������SHPEXDWDQ�URWL�GHQJDQ�
SHQFDPSXUDQ� WHSXQJ� WDODV� VHEDJDL� EDKDQ�
VXVWLWXVL� DNDQ� PHQJXUDQJL� NDQGXQJDQ�
JOXWHQ� DGRQDQ� GLPDQD� JOXWHQ� EHUSHUDQ�
GD ODP� SHPEHQ WXNDQ � V W UXN WX U � U R W L ��
SHQJHPEDQJDQ� DGRQDQ� GDQ� YROXPH� URWL���
$SDELOD� VXEVWLWXVL� PHQJJXQDNDQ� WDODV�
GDODP�MXPODK�\DQJ�OHELK�EDQ\DN�PDND�XQWXN�
PHQGDSDWNDQ� SURGXN� GHQJDQ� PXWX� \DQJ�
PDVLK�GDSDW�GLWHULPD�ROHK�NRQVXPHQ�SHUOX�
GLWDPEDKNDQ�&0&��NDUERNVLPHWLO�VHOXORVD��

*DPEDU�����1LODL�2UJDQROHSWLN�5RWL�7DODV

&RRNLHV�7DODV

1LODL� RUJDQROHSWLN� FRRNLHV� GLWXQMXNNDQ�
SDGD� *DPEDU� ���� 3HQJJXQDDQ� WDODV� �����
PHPEHULNDQ� QLODL� WHUWLQJJL� GLEDQGLQJ�
SHQJJXQDDQ�WHULJX������GDQ�SHUODNXDQ�ODLQ�
EDLN�GDUL�VHJL�ZDUQD��UDVD�GDQ�WHNVWXU���3DGD�
SHPEXDWDQ� NXH� NHULQJ� SHQJJXQDDQ� WDODV��
�����PDVLK�PHPEHULNDQ�KDVLO�\DQJ�FXNXS�
EDLN�GHQJDQ� UDVD�\DQJ� WLGDN� MDXK�EHUEHGD�
GHQJDQ� SHQJJXQDDQ� WHULJX� ����� QDPXQ�
WHNVWXU�FRRNLHV�\DQJ�GLKDVLONDQ�FHQGHUXQJ�
OHELK�NDVDU�VHSHUWL�WHUOLKDW�SDGD�*DPEDU����

*DPEDU����� 1LODL� 2UJDQROHSWLN� &RRNLHV�
7DODV

6HVXDL�SHQGDSDW�6XIL��������XQWXN�NXH�
NHULQJ�OHELK�FRFRN�GLJXQDNDQ�WHSXQJ�WHULJX�
GHQJDQ� NDQGXQJDQ� SURWHLQ� \DQJ� UHQGDK��
0HQXUXW� 86� :KHDW� $VVRFLDWHV� �������
EDJLDQ� SURWH LQ� GDODP� WHSXQJ� W LGDN�
VHODPDQ\D� PHQXQMXNNDQ� NXDWQ\D� WHSXQJ��
%DQ\DN� WHSXQJ� OXQDN� EHUSURWHLQ� UHQGDK�
WLGDN�PHQJKDVLONDQ�NXH�NHULQJ�\DQJ�HPSXN�
GDQ� UDWD��KDO� LQL� WHUXWDPD� WHUJDQWXQJ�SDGD�
VLIDW� NDVDU� GDQ� WHJDUQ\D� MHQLV� JOXWHQ���
7HNVWXU� FRRNLHV� \DQJ� NDVDU� GDSDW� MXJD�
GLVHEDENDQ� NDUHQD� WDODV� \DQJ� GLJXQDNDQ�
GDUL� WDODV� EORN� \DQJ� NHPXGLDQ� GLKDOXVNDQ�
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GHQJDQ� PHQJJXQDNDQ� EOHQGHU� ODOX� GLD\DN�
GHQJDQ�D\DNDQ�WHSXQJ�ELDVD��'DODP�KDO�LQL�
VHEDLNQ\D� PHQJJXQDNDQ� D\DNDQ� 0HVK�
\DQJ�OHELK�KDOXV��

*DPEDU�����%XEXU� 7DODV�� 3DQFDNH� 7DODV��
3DVWHO�7DODV��&RRNLHV�7DODV�GDQ�
5RWL�7DODV

%HUGDVDUNDQ� SHQJDPDWDQ� VHFDUD�
RUJDQROHSWLN� EDLN� ZDUQD�� DURPD�� GDQ� UDVD��
SURGXN�EXEXU��SDVWHO�GDQ�SDQFDNH�GDUL�WDODV�
LQL� KDQ\D� WDKDQ� VHODPD� �� KDUL� SDGD�
SHQ\LPSDQDQ� VXKX� NDPDU�� VHGDQJNDQ�
SURGXN�URWL�\DQJ�GLEXQJNXV�GHQJDQ�NDQWRQJ�
SODVWLN�SROLSURSLOHQ�ODOX�GLWXWXS�GHQJDQ�NOLP�
SDQDV� PHQJJXQDNDQ� VHDOHU�� NHPXGLDQ�
GLVLPSDQ� SDGD� VXKX� NDPDU�� PHQXQMXNNDQ�
NHWDKDQDQ�VLPSDQ�VHFDUD�RUJDQROHSWLN�EDLN�
ZDUQD��DURPD�PDXSXQ�UDVD�WDKDQ�VDPSDL���
KDUL�� QDPXQ� WHNVWXU� URWL� SDGD� KDUL� NH� ��
PHQMDGL�DJDN�NHULQJ�� �3URGXN�FRRNLHV�\DQJ�
GLVLPSDQ�GDODP�NHPDVDQ�NRWDN�SODVWLN�\DQJ�
GLWXWXS� UDSDW� GHQJDQ� VHORWLS�� VHWHODK� GLXML�

VHFDUD� RUJDQROHSWLN� EDLN� ZDUQD�� DURPD��
UDVD��WHNVWXU�GDQ�SHQDPSDNDQ�WDKDQ�VDPSDL�
��EXODQ�SHQ\LPSDQDQ�SDGD�VXKX�NDPDU�GDQ�
WLGDN� WHUNHQD� FDKD\D� PDWDKDUL� ODQJVXQJ��
+DVLO� 8ML� RUJDQROHSWLN� � \DQJ� PHPEHULNDQ�
QLODL� \DQJ� RSWLPDO� WHUKDGDS� SURGXN� URWL�
DGDODK�SHQJJXQDDQ�WDODV�����GDQ�FRRNLHV�
DGDODK� SHQJJXQDDQ� WDODV� ����� +DVLO� � XML�
NLPLD� SURGXN� WHUVHEXW� VHSHUWL� WHUOLKDW� SDGD�
7DEHO���

0HQJDFX� SDGD� 61,� �������������
WHQWDQJ� ELVNXLW� PDND� FRRNLHV� GHQJDQ�
SHQJJXQDDQ� WDODV� EORN� ���� PHPHQXKL�
SHUV\DUDWDQ� NDQGXQJDQ� OHPDN� GDQ�
NDORULQ\D��GLPDQD�NDQGXQJDQ�OHPDN�PLQLPDO�
������GDQ�NDORUL�PLQLPDO�����NDO��

3URGXN�PDNDQDQ�NHULQJ�\DNQL�FRRNLHV�
WDODV� VHVXDL� GHQJDQ� SHUODNXDQQ\D� GDQ�
GLNHPDV� GDODP� NRWDN� SODVWLN� EHUWXWXS�
NHPXGLDQ�VXSD\D� WLGDN�PDVXN�VHPXW�DWDX�
XGDUD� GLEHUL� VHORWLS� \DQJ� GLVLPSDQ� SDGD�
VXKX� NDPDU�� 3HQJDPDWDQ� NHWDKDQDQ�
VLPSDQ� GLODNXNDQ� VHFDUD� RUJDQROHSWLN��
WHUKDGDS� SHQDPSDNDQ�� DURPD�� UDVD� GDQ�
WHNVWXU�FRRNLHV�WHUVHEXW�

7DEHO���� .DQGXQJDQ� /HPDN� � 3URWH LQ ��
.DUERKLGUDW� GDQ� .DORUL� 5RWL� 7DODV�
����GDQ�&RRNLHV�7DODV����

6HPXD� SHUODNXDQ� PHQXQMXNNDQ� KDVLO�
F R R N L H V � \ DQJ � PDV L K � E D L N � V H FD U D�
RUJDQROHSWLN�EDLN�SHQDPSDNDQ��DURPD��UDVD�
PD X S X Q � W H N V W X U � V DPSD L � � � E X O D Q�
SHQ\LPSDQDQ�� 0HQXUXW� 6XSUL\DGL� �������
XPXU� VLPSDQ� DWDX� ZDNWX� NDGDOXDUVD�
PHUXSDNDQ� VXDWX� UHQWDQJ� ZDNWX� \DQJ�
PHQ\DWDNDQ� EDKZD� SURGXN� PDVLK� GDODP�
NHDGDDQ�DPDQ�GLNRQVXPVL��PHPHQXKL�VLIDW�
VHQVRULV�� NLPLD�� ILVLN� GDQ� PLNURELRORJLV��
VHVXDL� GHQJDQ� SHUQ\DWDDQ� QLODL� JL]L� \DQJ�
WHUFDQWXP�GDODP�ODEHO�� �3URGXN�GLQ\DWDNDQ��
NDGDOXDUVD�DSDELOD�LQGLNDWRU�EDKZD�QLODL�JL]L�
EDKDQ�\DQJ� WHUNDQGXQJ�GLGDODPQ\D�VXGDK�
PHQGHNDWL�EDWDV�PLQLPDO�VHKLQJJD�DSDELOD�
GLNRQVXPVL� VXGDK� NXUDQJ� PHPEHULNDQ�
PDQIDDW� ODJL�EDJL� WXEXK�� � VLIDW� ILVLN�VHSHUWL�

.DQGXQJDQ � 7LDS�����JUDP�3URGXN �
5RWL�7DODV�

��� �

&RRNLHV�
7DODV���� �

/HPDN� ������ � ������ �
3URWHLQ� ����� � ����� �
.DUERKLGUDW � ������ � ������ �
.DORUL� ����NDO � ����NDO �
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NHNHUDVDQ�� NHNHPSDODQ�� NHUHQ\DKDQ� DWDX�
ZDUQD�GDQ�VHEDJDLQ\D�WHODK�PHQGHNDWL�QLODL�
SHQRODNDQ�NRQVXPHQ�PHVNLSXQ�NDQGXQJDQ�
JL]L� NHPXQJNLQDQ� PDVLK� EDLN�� VHUWD� VLIDW�
VHQVRULV� VHSHUWL� EDX� \DQJ� VXGDK� WLGDN�
GLVXNDL�DWDX�NXUDQJ�GLVXNDL�

0DVD�VLPSDQ�FRRNLHV�\DQJ�OHELK�ODPD�
GLGXNXQJ�GHQJDQ�NDGDU�DLUQ\D�\DQJ�UHQGDK�
GDQ�UHODWLI�VWDELO�VHODPD�SHQ\LPSDQDQ��KDO�LQL�
GDSD W � G L VHEDENDQ � ND UHQD � NRQG L V L�
SHQJHPDVDQ� GDQ� SHQ\LPSDQDQ� \DQJ� MXJD�
EDLN��3HQJHPDVDQ�FRRNLHV�LQL�GDODP�NRWDN�
S ODV W L N � \DQJ� G L WX WXS � UDSDW � GHQJDQ�
PHQJJXQDNDQ�VHORWLS� VHUWD�GLVLPSDQ�SDGD�
WHPSDW�\DQJ�WLGDN�WHUNHQD�FDKD\D�PDWDKDUL�
ODQJVXQJ��6HVXDL�61,�ELVNXLW��������������
NDGDU� DLU� ELVNXLW� GLSHUV\DUDWNDQ� PDNVLPDO�
����.DGDU�DLU�VDQJDW�EHUSHQJDUXK�WHUKDGDS�
PXWX� EDKDQ� SDQJDQ� GDQ� SDGD� XPXPQ\D�
NHDZHWDQ� EDKDQ� SDQJDQ� PHPSXQ\DL�
KXEXQJDQ�\DQJ�HUDW�GHQJDQ�NDGDU�DLU�\DQJ�
G LNDQGXQJQ\D� � %DKDQ� SDQJDQ� DWDX�
PDNDQDQ� GHQJDQ� NDGDU� DLU� \DQJ� OHELK�
UHQGDK� XPXPQ\D� PHPSXQ\DL� NHWDKDQDQ�
\DQJ�OHELK�ODPD��+HUPDQ��������

7DEHO�����+DVLO�DQDOLVLV�NDGDU�DLU�FRNLHV�WDODV�

3HQJJXQDDQ � WD O DV � ����� SDGD�
SHQHOLWLDQ� LQL� PHPEHULNDQ� NDGDU� DLU� \DQJ�
OHELK� UHQGDK� GLEDQGLQJ� SHUODNXDQ� ODLQ���
5HQGDKQ\D�NDGDU�DLU�SDGD�FRRNLHV�GHQJDQ�
SHQJJXQDDQ� ����� GDSDW� GLVHEDENDQ�
NDUHQD� SDWL� WDODV� PHPLOLNL� YLVNRVLWDV� \DQJ�
WLQJJL�VHKLQJJD�PHQJKDVLONDQ�FRRNLHV�\DQJ�
OHELK� UHQGDK� NDGDU� DLUQ\D� �$SULDQL� HW� DO��
������

.(6,038/$1

7DODV�EORN�\DQJ�GLEXDW�GDUL� WDODV� MHQLV�
;DQWKRVRPD� VDJLWWLIROLXP� PHQJDQGXQJ�
NDGDU�DLU���������NDGDU�DEX��������NDGDU�
SDWL� �������� DPLORVD� ������� DPLORSHNWLQ�
�������GDQ�SURWHLQ�������7DODV�EORN�GDSDW�
GLJXQDNDQ� XQWXN� DQHND� SURGXN� PDNDQDQ�

3HUODNXDQ � .DGDU�$LU������%XODQ�NH �
� � � � � � � �

(�����NRQWURO� � ���� � ���� � ���� � ���� �
(������� � ���� � ���� � ���� � ���� �
(������� � ���� � ���� � ���� � ���� �
(�������� � ���� � ���� � ���� � ���� �

SHQJJDQWL� EHUDV� DWDX� VXEVWLWXVL� WHSXQJ�
WHULJX� EDLN� PDNDQDQ� EDVDK� VHSHUWL� EXEXU��
PDNDQDQ� VHPL� EDVDK� VHSHUWL� SDQFDNH��
SDVWHO�GDQ�URWL�VHUWD�PDNDQDQ�NHULQJ�VHSHUWL�
FRRNLHV�� 6XEVWLWXVL� WDODV� EORN� SHQJJDQWL�
WHSXQJ�WHULJX�GDQ�WHSXQJ�EHUDV�GHQJDQ�KDVLO�
RSWLPDO� GDQ� OHELK� GLVXNDL� SDQHOLV� VHFDUD�
RUJDQROHSWLN� \DNQL� XQWXN� URWL� GDQ� SDVWHO�
GHQJDQ� SHQJJXQDDQ� WDODV� ����� SDQFDNH�
GHQJDQ�VXEVWLWXVL�WDODV�EORN������GDQ�EXEXU�
GHQJDQ� VXEVWLWXVL� WDODV� EORN� ���� VHUWD�
FRRNLHV� GHQJDQ� SHQJJXQDDQ� ���� WDODV�
GHQJDQ�NDGDU�DLU�������GDQ�VHODPD���EXODQ�
SHQ\LPSDQDQ� WHUMDGL� VHGLNLW� SHQLQJNDWDQ�
NDGDU�DLUQ\D�\DNQL�������

'$)7$5�3867$.$

$SULDQL��5�1���6HW\DGMLW�GDQ� �$USDK�0��������
.DUDNWHULVDVL� HPSDW� MHQLV� XPEL� WDODV�
YDULDQ� PHQWHJD�� KLMDX�� VHPLU� GDQ�
EHQHQJ�VHUWD� WHSXQJ�\DQJ�GLKDVLONDQ�
GDUL� NH� �� YDULDQ� XPEL� WDODV�� -XUQDO�
,OPLDK�GDQ�3HQHOLWLDQ�,OPX�3DQJDQ�1R��
�� 9RO ��� � 'HSDUWHPHQ� , OPX� GDQ�
7HNQRORJL�3DQJDQ�,3%��%RJRU��

%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�� ������� �61,�
�������������� 7HSXQJ� EHUDV�� %61���
-DNDUWD�

%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�� ������� �61,�
�������������� � 7HSXQJ� WHULJX�� %61���
-DNDUWD�

%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�������� �61,�
��������������%LVNXLW��%61���-DNDUWD�

)DUGLD]�� 6ULNDQGL�� � ������ 0LNURELRORJL�
SDQJDQ���,3%��%RJRU�

+HUPDQ��$�6�� ������� �3HQJHWDKXDQ�EDKDQ�
GDQ�SURGXN� LQGXVWUL� NHFLO�SHQJRODKDQ�
SDQJDQ�� 'LUHNWRUDW� ,QGXVWUL� 3DQJDQ���
-DNDUWD�

+HUPLDQWL�� :��� )LUGDXVQL�� .DVLP�� 0���
0RQDQGHV�� 9��� GDQ�5RYLQD�� (�� ������
3HQJHPEDQJDQ�WHNQRORJL�GDQ�DQDOLVLV�
WHNQR�HNRQRPL�SHPEXDWDQ� WDODV�EORN�
� WHSXQJ� � G LYHUV L I LNDV L � SURGXN� ��
%DULVWDQG�,QGXVWUL�3DGDQJ�

3HQJDUXK�3HQJJXQDDQ�7DODV�7HUKDGDS�0XWX�GDQ�������:LOVD�+HUPLDQWL�GDQ�)LUGDXVQL�



��

,QGUDVWL��'��������3HPDQIDDWDQ�WHSXQJ�WDODV�
%HOLWXQJ� �;DQWKRVRPD� VDJLWWLIROLXP��
GDODP� SHPEXDWDQ� FRRNLHV�� � 6NULSVL�
,3%���%RJRU�

3ULKDWPDQ�� .�� ������ 6LVWLP� LQIRUPDVL�
PDQD M HPHQ � SHPEDQJXQDQ � G L�
SHGHVDDQ���%DSSHQDV���-DNDUWD�

5DKPDZDWL�� :LGD�� .XVXPDVWXWL� <�$���
$U\DQWL�� 1�� ������ .DUDNWHULVDVL� SDWL�
WDODV��&RORFDVLD�HVFXOHQWD��/���VFKRWW��
VHEDJDL� DOWHUQDWLYH� VXPEHU� SDWL�
LQGXVWUL�GL�,QGRQHVLD���-XUQDO�7HNQRORJL�
.LPLD� GDQ� ,QGXVWUL� 9RO�� �� 1R�� ���
-XUXVDQ� 7HNQRORJL� .LPLD� )DNXOWDV�
7HNQLN� 8QLYHUVLWDV� 'LSRQHJRUR���
6HPDUDQJ�

5 LFKDQD � � 1 � � � 6XQDU W L � � 7� � & � � ���� ��
.DUDNWHULVDVL� VLIDW� ILVLNRNLPLD� WHSXQJ�
XPEL� GDQ� WHSXQJ� SDWL� GDUL� XPEL�
JDQ\RQJ�� VXZHJ�� XELNHODSD�� GDQ�
JHPELOL��-XUQDO�SDVFDSDQHQ�������������
������

5LGDO��6���������.DUDNWHULVWLN�VLIDW�ILVLNR�NLPLD�
WHSXQJ� GDQ� SDWL� WDODV� �&RORFDVLD�
HVFXOHQWD�� GDQ� NLPSXO� �;DQWKRVRPD�
VS�� GDQ� XML� SHQHULPDDQ� .�DPLODVH�
WHUKDGDS� SDWLQ\D�� 6NULSVL� )DNXOWDV�
7HNQRORJL�3HUWDQLDQ�,3%��%RJRU�

6DSWRQLQJVLK��������0HPEXDW�WHSXQJ�WDODV�
GDQ� DOWHUQDWLYH� SHPDQIDDWDQQ\D��
%%33��/HPEDQJ�

6HGLDRHWDPD�� 'MDHQL�� $�� ������ ,OPX� JL]L��
'LDQ�5DN\DW���-DNDUWD�

6ODPHW��'�6��GDQ�,J�7DUNRWMR����������0DMDODK�
JL]L� GDQ� PDNDQDQ� MLOLG� ��� � 3XVDW�
3HQHO L W LDQ� GDQ� 3HQJHPEDQJDQ�
.HVHKDWDQ���'HSNHV�5,���-DNDUWD�

6RHNDUWR��6�7����������3HQLODLDQ�RUJDQROHSWLN�
XQWXN� LQGXVWUL� SDQJDQ� GDQ� KDVLO�
SHUWDQLDQ�� %KUDWDUD� .DU\D� $NVDUD���
-DNDUWD�

6RHNDUWR�� 6�7��� 6XSLDUWL�� $��� 6LUDLW�� 6�'��
<DQLWD��5���6XWULVQLDWL��'���5LHQRYLDU��0��
, V \ D Q W L � � ' � � . X V P D \ D G L � � ' ��
$EGXUDFKPDQ��������3HQJHPEDQJDQ�
GLYHUVLILNDVL� SURGXN� XQWXN� LQGXVWUL�
SDQJDQ� EHUEDVLV� SDQJDQ� ORNDO��
/DSRUDQ�SHQHOLWLDQ�,OPX�3HQJHWDKXDQ�
7HUDSDQ���%%,$���%RJRU�

6ULKDUL�� (�� GDQ� /LQJJDQLQJUXP�� )�6�� ������
7HSXQJ� WDODV� VHEDJDL� SHQJJDQWL�
WHSXQJ�WHULJX��8QLYHUVLWDV�6XUDED\D�

6XIL��6�<����������6XNVHV�ELVQLV�URWL�XQ\LO�GDQ�
SL]]D�PXQJLO���.UL\D�3XVWDND���-DNDUWD�

6XLVPRQR�� ������ 7HNQRORJL� SHPEXDWDQ�
WHSXQJ� GDQ� SDWL� XEL�XELDQ� XQWXN�
PHQXQMDQJ� NHWDKDQDQ� SDQJDQ���
0DMDODK� 3DQJDQ� ��� ������ 3XVOLWEDQJ�
%XORJ��-DNDUWD�

6XSUL\DGL����������3DQJDQ�NDGDOXDUVD��VLDSD�
\DQJ�EHUWDQJJXQJ�MDZDE���)RRGUHYLHZ�
9RO�� ,9� 1R�� ���� 37�� 0HGLD� 3DQJDQ�
,QGRQHVLD���%RJRU�

8 Q L Y H U V L W D V � + D V D Q X G G L Q � � � � �� ���
3HQJJXQDDQ� WHSXQJ� VXNXQ� VHEDJDL�
EDKDQ� SHQJJDQWL� VHEDJLDQ� WHSXQJ�
WHULJX�SDGD�SHPEXDWDQ�SDQFDNH�GDQ�
EDNSDR��8QLY��+DVDQXGGLQ��0DNDVVDU�

8�6�� :KHDW� $VVRFLDWHV������� 3HGRPDQ�
SHPEXDWDQ� URWL� GDQ� NXH�� %DNHUV�
+DQGERRN� RQ� SUDFWLFDO� EDNLQJ�� 8�6��
:KHDW�$VVRFLDWHV�
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