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6HNRODK�0HQHQJDK�.HMXUXDQ�3HUWDQLDQ�3HPEDQJXQDQ�1HJHUL�6HPEDZD

-O��5D\D�3DOHPEDQJ���3DQJNDODQ�%DODL�.0����
6HPEDZD�%DQ\XDVLQ�6XPDWHUD�6HODWDQ
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-O��3DGDQJ�6HODVD�1R������3DOHPEDQJ�6XPDWHUD�6HODWDQ
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$EVWUDFW

7KH� LQHIIHFWLYH� ZHHG� FRQWURO� PHWKRG�
UHVXOWV�LQ�RWKHU�ZHHGV�G\QDPLFV�WKDW�DUH�PRUH�
GLIILFXOW� WR� EH� FRQWUROOHG� DQG� VXEVHTXHQWO\�
SURGXFH� DGYHUVH� FRQVHTXHQFHV� RQ� SODQW�
JURZWK�� 7KH� ZHHGV� H[LVWHQFH� RQ� LPPDWXUH�
UXEEHU�SODQWDWLRQ�UHVXOWV�LQ�GHOD\�RI�WDSSLQJ�
PDWXULW\�RI�DERXW���WR���\HDUV��7KH�UHVHDUFK�
REMHFWLYH�ZDV�WR�VWXG\�WKH�JURZWK�RI�ZHHG�DQG�
UXEEHU� �GXH�WR�VHYHUDO�ZHHG�FRQWURO�LQWHUYDOV�
DQG� KHUELFLGHV� DSSOLFDWLRQ� DW� \RXQJ� UXEEHU�
SODQWDWLRQ��7KH�VWXG\�ORFDWLRQ�ZDV�RQ�IDUPHU�
SODQWDWLRQ� DW� 7DODQJ� .HPDQJ� 9LOODJH��
%DQ\XDVLQ� 'LVWULFW�� ,W� ZDV� FRQGXFWHG� IURP�
'HFHPEHU������WR�-XQH�������7KLV�UHVHDUFK�
XVHG� D� 6SOLW� 3ORW� 'HVLJQ� ZLWK� ZHHG� FRQWURO�
LQWHUYDOV� DV� WKH�PDLQ� SORW� FRQVLVWLQJ� RI� RQH�
PRQWK��WZR�PRQWKV�DQG�VL[�PRQWKV��ZKHUHDV�
KHUELFLGHV�DSSOLFDWLRQ�ZDV�XVHG�DV�WKH�VXE�
SORW� FRQVLVWLQJ� RI� JO\SKRVKDWH�� � SDUDTXDW��
JO\SKRVDWH���PHWK\O�PHWVXOIXURQ��SDUDTXDW���
PHWK\O� PHWVXOIXURQ�� PRZLQJ� DQG� FRQWURO�
W UHDWPHQWV� UHVSHFW LYHO\� ZLWK� WKUHH�
UHSOLFDWLRQV�� 5HVHDUFK� ILQGLQJ�� LQ� WKH� SUH�
WUHDWPHQW�ZLGH� OHDI�ZHHG�JURZWK�ZDV�PRUH�
GRPLQDQW� �6'5� �������� WKDQ� QDUURZ� OHDI�
ZHHG��6'5���������� �'U\�ZHLJKW�DQG�ZHHG�
FRYHUHG�ZHUH� OHVV�� LQ� VKRUW� LQWHUYDO� FRQWURO��
'U\� ZHLJKW� RQ� HDFK� WUHDWPHQW� ZDV�
VLJQLILFDQWO\�GLIIHUHQW�RQ�-XQH�DQG�'HFHPEHU�
������ 'U\� ZHLJKW� DQG� FRYHUHG� RI� ZHHG� LQ�
JO\SKRVDWH� �� PHWK\O� PHWVXOIXURQ� WUHDWPHQW�
ZDV�ORZHVW�DQG�WKH�KLJKHVW�ZDV�RQ�PRZLQJ�
DQG� FRQWURO� WUHDWPHQW�� 'U\� ZHLJKW� DQG�
FRYHUHG� ZDV� REYLRXVO\� GLIIHUHQW� EHWZHHQ�
JO\SKRVDWH� �� PHWK\O� PHWVXOIXURQ� WUHDWPHQW� �

ZLWK� � PRZLQJ� DQG� FRQWURO� WUHDWPHQW�� 7KH�
PL[HG� KHUELFLGHV� WUHDWPHQW� SDUDTXDW� ��
PHWK\O�PHWVXOIXURQ�UHVXOWHG�LQ�EHWWHU�UXEEHU� �
JLUWK� � ������FP�� � WKDQ�WKDW�RI� �JO\SKRVDWH���
PHWK\O�PHWVXOIXURQ�WUHDWPHQWV�������FP��7KH�
JLUWK� JURZWK� RI� UXEEHU� SODQW� ZDV� YHU\�
LQIOXHQFHG� E\� GU\� ZHLJKW� RI� ZLWK� DQG� WKH�

��
GLWHUPLQDWLRQ�FRHIILFLHQW�YDOXH�ZDV�5  ��������
,W� FRXOG� EH� FRQFOXGHG� WKDW� KHUELFLGH�
JO\SKRVDWH� �� PHW\O� PHWVXOIXURQ� WUHDWPHQW�
ZDV�PRUH�HIIHFWLYH�WR�GHFUHDVH�WKH�JURZWK�RI�
ZHHG�DQG�JLUWK�JURZWK�RI� UXEEHU�SODQW�ZDV�
YHU\�LQIOXHQFHG�GU\�ZHLJKW�RI�ZHHG�DQG�WKH�
KDG�QHJDWLYH�UHODWLRQVKLS�

.H\ZRUGV�� � �+HUELFLGH�DSSOLFDWLRQ��JURZWK�RI�
ZHHG���UXEEHU

$EVWUDN

0HWRGH� SHQJHQGDOLDQ� JXOPD� \DQJ�
WLGDN� HIHNWLI� DNDQ� PHQ\HEDENDQ� GLQDPLND�
JXOPD�NH�MHQLV�\DQJ�OHELK�VXOLW�GLNHQGDOLNDQ�
GDQ�WHUWXQGDQ\D�PDWDQJ�VDGDS�����WDKXQ��
3HQHOLWLDQ�LQL�XQWXN��PHQJNDML�SHUWXPEXKDQ�
JXOPD�GDQ�WDQDPDQ�NDUHW�DNLEDW�SHQJDUXK�
EHUEDJDL��LQWHUYDO�SHQJHQGDOLDQ�GDQ�DSOLNDVL�
KHUELVLGD�SDGD�NHEXQ�NDUHW�7%0��3HQHOLWLDQ�
GLODNVDQDNDQ� GDUL� -DQXDUL� ����� VDPSDL�
-XQL� ������ � 5DQFDQJDQ� SHQHOLWLDQ� GLVDLQ�
6SOLW�3ORW�� �SHWDN�XWDPD� �DGDODK�SHUODNXDQ�
LQWHUYDO��SHQJHQGDOLDQ�JXOPD�GDQ�SHUODNXDQ�
KHUELVLGD� VHEDJDL� DQDN� SHWDN� GHQJDQ�
X ODQJDQ� � � ND O L � � +DV L O � SHQH O L W LDQ �
PHQXQMXNNDQ�EDKZD�SHUWXPEXKDQ� �JXOPD�
GDXQ� OHEDU� � OHELK�GRPLQDQ� � �6'5���������
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=XONLSOL��<DNXS��6RGLNLQ�GDQ�6\DZDO

GDUL� JXOPD� VHPSLW� �6'5� �������� GL� DZDO�
SHQHOLWLDQ��SUD�SHUODNXDQ���%RERW�NHULQJ�GDQ�
SHQXWXSDQ� JXOPD� OHELK� UHQGDK�� SDGD� �
LQWHUYDO�SHQJHQGDOLDQ�OHELK�VLQJNDW�� �%RERW�
NHULQJ�JXOPD�DQWDU�SHWDN�SHUODNXDQ�EHUEHGD�
Q\DWD� � SDGD� -XQL� GDQ� 'HVHPEHU� �����
VHGDQJNDQ� SHQXWXSDQ� JXOPD� SDGD� EXODQ�
'HVHPEHU� ������ %RERW� NHULQJ� GDQ�
SHQXWXSDQ�JXOPD�WHUHQGDK��SDGD�SHUODNXDQ��
JOLIRVDW���PHWLO�PHWVXOIXURQ� �\DQJ�WHUWLQJJL�
SDGD�SHUODNXDQ�GLWHEDV�GDQ�NRQWURO��%RERW�
NHULQJ�GDQ�SHQWXSDQ�JXOPD�VHODOX�EHUEHGD�
Q\DWD� DQWDUD� SHUODNXDQ� JOLIRVDW� �� PHWLO�
PHWVXOIXURQ�GHQJDQ�SHUODNXDQ�GLWHEDV�GDQ�
NRQWURO�� 3HUODNXDQ� KHUELVLGD� FDPSXUDQ�
SDUDNXDW���PHWLO�PHWVXOIXURQ�PHQJKDVLONDQ�
SHUWXPEXKDQ� OLOLW� EDWDQJ� NDUHW� OHELK� EDLN�
������ FP�� GLEDQGLQJ� � SHUODNXDQ� JOLIRVDW� ��
PHWLO�PHWVXOIXURQ�������FP��� �3HUWXPEXKDQ�
OLOLW� EDWDQJ� WDQDPDQ� NDUHW� VDQJDW�
GLSHQJDUXKL� ROHK� ERERW� NHULQJ� � JXOPD�

��
GHQJDQ�QLODL�NRHILVLHQ�GLWHUPLQDVL��5 � �������
'DSDW� GLVLPSXONDQ� EDKZD� SHUODNXDQ�
KHUELVLGD� �JOLIRVDW���PHWLO�PHWVXOIXURQ�OHELK�
HIHNWLI� PHQHNDQ� SHUWXPEXKDQ� JXOPD� GDQ� �
SHUWXPEXKDQ� � OLOLW� EDWDQJ� � NDUHW� VDQJDW�
GLSHQJDUXKL�ROHK�ERERW�NHULQJ� �JXOPD�\DQJ�
PHPEHQWXN� SROD� KXEXQJDQ� SHUWXPEXKDQ�
QHJDWLI�

.DWD� NXQFL � � � $SO LNDV L � KHUELV LGD� � �
SHUWXPEXKDQ� JXOPD�� �
NDUHW

3(1'$+8/8$1

0HQXUXW�'DPDQLN� HW� DO� ������� GDQ�
6DOHK���������VHMDN�GHNDGH������KLQJJD�VDDW�
LQL�PDVDODK�GL�SHUNHEXQDQ�NDUHW��WHUXWDPD�
NHEXQ� UDN\DW� � DGDODK� UHQGDKQ\D�
SURGXNWLYLWDV���UDWD�UDWD�KDQ\D�VHNLWDU�������
.J�..�+D�WDKXQ� GLEDQGLQJNDQ� 7KDLODQG�
\ D Q J � W H O D K � P H Q F D S D L � � � � � � �
.J�..�+D�WDKXQ� SDGD� WDKXQ� ������ �
6XSULDGL� ������� GDQ� 6\DULIDK� HW� DO� ������� �
PHQ\DWDNDQ� EDKZD� SURGXNWLYLWDV� NHEXQ�
NDUHW� VDQJDW� GLWHQWXNDQ� ROHK� SHUDZDWDQ�
NHEXQ��������.HJLDWDQ�SHQJHQGDOLDQ�JXOPD�
PHUXSDNDQ�NHJLDWDQ�SHUDZDWDQ�NHEXQ�\DQJ�
GRPLQDQ�SDGD�NHEXQ�NDUHW�PDVD�WDQDPDQ�
EH OXP� PHQJKDV L ONDQ � �7%0� � \DQJ �
PHPHUOXNDQ�ELD\D�KLQJJD�VHEHVDU�����GDUL�
WRWDO� ELD\D� SHUDZDWDQ� NHEXQ�� *XOPD� \DQJ�
PHUXSDNDQ� WXPEXKDQ� OLDU� SDGD� ODKDQ�
EXGLGD\D� \DQJ� W LGDN� GLNHKHQGDNL �

NHEHUDGDDQQ\D� GDSDW� PHQLPEXONDQ�
NHUXJLDQ� VHFDUD� SHUODKDQ� VHODPD� JXOPD�
WHUVHEXW� EHULQWHUDNVL� GHQJDQ� WDQDPDQ�
VHKLQJJD�KDUXV�GLNHQGDOLNDQ��)DLVDO��HW�DO���
������ ,VGD� HW� DO��� ������� .HUXJLDQ� \DQJ�
GLWLPEXONDQ� JXOPD� GL� NHEXQ� NDUHW� DQWDUD�
ODLQ� WHUMDGL� SHUVDLQJDQ� WDQDPDQ� GDODP�
PHPDQIDDWNDQ�PLQHUDO�KLGURORJL�GDQ�VDUDQD�
WXPEXK� VHSHUWL� DLU�� XQVXU� KDUD�� FDKD\D�
PDWDKDUL� VHUWD� UXDQJ� XQWXN� WXPEXK��
PHQXQGD� PDWDQJ� VDGDS� ���� WDKXQ��
PHQXUXQNDQ� HILVLHQVL� SHPXSXNDQ� GDQ�
PHQ\HEDENDQ� NHEDNDUDQ� �6XSDZDQ� 	�
+DUL\DGL�� ������ 6XU\DQLQJW\DV�� �������
*XOPD�MXJD�PHQLPEXONDQ�NHUXJLDQ�PHODOXL�
SURVHV� DOHORSDWL� \DLWX� SURVHV� SHQHNDQDQ�
SHUWXPEXKDQ� DNLEDW� VHQ\DZD� NLPLD�
�DOHRNLPLD�� \DQJ� GLNHOXDUNDQ� ROHK� JXOPD�
�6HPERGR��������

3DGD�NHEXQ�NDUHW�PDVD�7%0��JXOPD�
\DQJ� EHUDVRVLDVL� GHQJDQ� WDQDPDQ� WHUGLUL�
GDUL� �EHUEDJDL�MHQLV�JXOPD�EDLN�JXOPD�GDUL�
JRORQJDQ�UXPSXW��GDXQ�OHEDU�VHPXVLP�DWDX�
WDKXQDQ��3DGD�ODKDQ�\DQJ�EDUX�GLEXND�DWDX�
NHEXQ�NDUHW�PDVD�7%0���XPXPQ\D�EDQ\DN��
GLWXPEXKL� MHQLV� JXOPD� � UXPSXW� VHSHUWL� �
'LJLWDULD� DGVFHQGHWV� �+�%�.��� +HUQ��� MHQLV�
JXOPD�WHNL�VHSHUWL��&\SHUXV�LUULD��MHQLV�JXOPD�
KHUED� VHSHUWL� %RUUHULD� ODWLIROLD�� $JHUDWXP�
FRQH\]RLGHV��0LPRVD�LQYLVD��GDQ�MHQLV�JXOPD�
VHPDN� (XSKDWRU LXP� RGRUDWXP � GDQ�
0HODVWRPD�DIILQQH��/LQQ�����%XGL�HW�DO���������
0RHQDQGLU�� ������ 6DUL� 	� 5DKD\X�� �������
0HQXUXW� :LERZR� GDQ� 1D]LI� ������� GDQ�
*LUVDQJ��������XQWXN�PHQJHQGDOLNDQ�JXOPD�
\DQJ� EHUDJDP� � SDGD� NHEXQ� NDUHW� GDSDW�
PHQJJXQDNDQ�KHUELVLGD�\DQJ�EHUVSHNWUXP�
WLQJJL�� QRQ� VHOHNWLI� VHSHUWL� JOLIRVDW�� 8QWXN�
PHQLQJNDWNDQ� GD\D� EHUDQWDV� KHUELVLGD�
GDSDW� MXJD� GLDSOLNDVLNDQ� KHUELVLGD�
FDPSXUDQ�VLVWHPLN���VLVWHPLN�DWDX�NRQWDN���
VLWHPLN�� +HUELVLGD� VLVWHPLN� KDQ\D�PDPSX�
PHQHNDQ� DWDX�PHPEXQXK� JXOPD� WHUWHQWX�
GDQ� WLGDN� PHPSHQJDUXKL� WDQDPDQ� ODLQ�
GLVHNLWDU�JXOPD��)DWRQDK��$VLK��0XO\DQWL��	�
,ULDQL�� ������� 6HGDQJNDQ� SDGD� KHUELVLGD�
NRQWDN� SHQJHQGDOLDQ� JXOPD� GLODNXNDQ�
GHQJDQ�FDUD�PHPDWLNDQ�EDJLDQ�GDUL�JXOPD�
\DQJ� WHUNHQD� DWDX� WHUNRQWDN� ODQJVXQJ�
GHQJDQ� KHUE LV LGD� �.U LVQR� � ����� � �
6HODQMXWQ\D�)DL]��������PHODSRUNDQ�DSOLNDVL�
KHUELVLGD� FDPSXUDQ� JOLIRVDW� �� PHWLO�
PHWVXOIXURQ�OHELK�HIHNWLI�GLEDQGLQJ�DSOLNDVL�
JOLIRVDW� WXQJJDO� GDQ� WLGDN� EHUSHQJDUXK�
QHJDWLI�WHUKDGDS�WDQDPDQ�NDUHW��
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3HQJDUXK�,QWHUYDO�3HQJHQGDOLDQ�*XOPD�GDQ�$SOLNDVL�+HUELVLGD�WHUKDGDS�
3HUWXPEXKDQ�*XOPD�GDQ�7DQDPDQ�.DUHW�7%0�

%HUGDVDUNDQ� XUDLDQ� GL� DWDV� SHUOX�
GLODNXNDQ� SHQHOLWLDQ� XQWXN� PHQJNDML� �
GLQDPLND� JXOPD� GDQ� SHUWXPEXKDQ� OLOLW�
EDWDQJ�NDUHW�PXGD�DNLEDW�EHUEDJDL�LQWHUYDO�
SHQJHQGDOLDQ� GDQ� DSOLNDVL� KHUELVLGD�
VLVWHPLN�GDQ�NRQWDN�EHUEDKDQ�DNWLI�WXQJJDO�
VHUWD� FDPSXUDQ�� +DVLO� SHQHOLWLDQ� LQL�
GLKDUDSNDQ�GDSDW�GLJXQDNDQ�VHEDJDL�EDKDQ�
SHUWLPEDQJDQ� � GDODP� PHPLOLK� PHWRGH�
SHQJHQGDOLDQ�JXOPD�\DQJ�HIHNWLI�GDQ�HILVLHQ�
VHUWD� PHQJXQWXQJNDQ� SHUWXPEXKDQ�
WDQDPDQ�NDUHW�

%$+$1�'$1�0(72'(

� �3HQHOLWLDQ�LQL� �GLODNVDQDNDQ� �GDUL�
EXODQ� -DQXDUL� ����� VDPSDL� � EXODQ� � -XQL�
�������/RNDVL�SHQHOLWLDQ�GL�SHUNHEXQDQ�NDUHW�
UDN\DW�GL�'HVD�.HPDQJ�.HFDPDWDQ�5DQWDX�
%D\XU�� %DQ\XDVLQ�� 6XPDWHUD� 6HODWDQ��
%DKDQ�EDKDQ� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ�LQL�DGDODK�����WDQDPDQ�NDUHW�NORQ�
3%������GLWDQDP�EXODQ�1RYHPEHU������� ����
KHUELVLGD�NRQWDN��SDUDNXDW�GLNORULGD���GDQ����
KHUELVLGD�VLVWHPLN��JOLIRVDW�� �GDQ� �KHUELVLGD�
VLVWHPLN� PHWLO� PHWVXOIXURQ�� $ODW� \DQJ�
GLJXQDNDQ� VHEDJDL� EHULNXW�� ��� VSUD\HU�
NDSDVLWDV����OLWHU��PHUHN�VROR������JHODV�XNXU��
���HPEHU�GDQ����SDUDQJ�����SHWDN�NXDGUDW�GDUL�
EHVL���P�[���P�� ����DODW�SHQJHULQJDQ�JXOPD�
�RYHQ������WLPEDQJDQ�DQDOLWLN�

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ�
UDQFDQJDQ� 6SOLW� 3ORW� GHQJDQ� WLJD� XODQJDQ��
3HUODNXDQ� LQWHUYDO� ZDNWX� SHQJHQGDOLDQ�
JXOPD�VHEDJDL�SHWDN�XWDPD�WHUGLUL�WLJD�WDUDI� �
SHUODNXDQ���$�� ��VDWX�EXODQ�VHNDOL��$�� �WLJD�
EXODQ�VHNDOL�GDQ�$�� �HQDP�EXODQ�VHNDOL���
6HGDQJNDQ� DQDN� SHWDN� DGDODK� SHUODNXDQ�
DSOLNDVL� KHUELVLGD� GHQJDQ� HQDP� WDUDI�
SHUODNXDQ� \DLWX�� %��  � � +HUELVLGD� *OLIRVDW�
�GRVLV���P/�/�DLU�DWDX�����P/�VDSHO����%�� ��
+HUELVLGD�3DUDNXDW�GLNORULGD��GRVLV�����P/�/�
DLU� DWDX� ���� P/�VDSHO��� %� � +HUELVLGD� �
*OLIRVDW� �GRVLV� �� P/�/� DLU�� �� 0HWLO�
PHWVXOIXURQ� �GRVLV� ������ J�/� DLU� DWDX� ����
J�VDSHO���%�� �+HUELVLGD�3DUDNXDW�GLNORULGD�
�GRVLV���P/�/�DLU����0HWLO�PHWVXOIXURQ��GRVLV�
������J�/�DLU�DWDX�����J�VDSHO����%�� �FDUD�
PDQXDO�� JXOPD� GLEHUVLKNDQ� GHQJDQ� FDUD�
GLWHEDV�GDQ�%�� �SHUODNXDQ�NRQWURO��JXOPD�
WLGDN�GLNHQGDOLNDQ�VHODPD�SHQHOLWLDQ�

$SOLNDVL� KHUELVLGD� SDGD� DZDO�
SHQHOLWLDQ�GLODNXNDQ�VHUHQWDN�SDGD�VHPXD�
SHWDN� SHUODNXNDQ� PHQJJXQDNDQ� VSUD\HU�� �

:DNWX� DSOLNDVL� KHUELVLGD� VHODQMXWQ\D�
GLEHULNDQ� VHVXDL� GHQJDQ� SHUODNXDQ��
3HQJDPDWDQ��JXOPD�\DQJ�WXPEXK�GLODNXNDQ�
GHQJDQ�PHQJJXQDNDQ�SDWDN�NXDGUDW���P�[���
P�\DQJ�GLDPDWL� �SDGD�DZDO�SHQHOLWLDQ� ��SUD� �
SHUODNXDQ��GDQ�SDVFD�SHUODNXDQ�\DLWX�SDGD�
EXODQ�-XQL�������'HVHPEHU������GDQ�-XQL�
������3HQJDPDWDQ�\DQJ�GLODNXNDQ�WHUKDGDS�
JXOPD� PHOLSXWL� LGHQWLILNDVL� JXOPD��
PHQJKLWXQJ� MXPODK� JXOPD� LQGLYLGX� GDQ�
VSHVLHV� JXOPD�� PHQJHVWLPDVL� SHQXWXSDQ�
JXOPD�SDGD�SHWDN�FRQWRK�GDQ�ERERW�NHULQJ�
JXOPD�� GLODNXNDQ� GHQJDQ� PHPERQJNDU�
VHWLDS�MHQLV�JXOPD�\DQJ�WXPEXK�SDGD�SHWDN�
FRQWRK�� � *XOPD� GLNHULQJNDQ� GDODP� RYHQ�

R
SDGD�VXKX���� &�VHODPD����MDP��NHPXGLDQ�
JXOPD� GLWLPEDQJ�� $QDOLVD� YHJHWDVL� JXOPD�
GLODNXNDQ�GHQJDQ�PHWRGH�NXDGUDW��YDULDEHO�
\DQJ� GLXNXU� DGDODK� QLODL� 6XPPHG�
'RPLQDQFH�5DWLR� �6'5�� VSHVLHV��NRPSRVLVL��
GDQ� MHQLV� JXOPD�� 'DWD� ERERW� NHULQJ� GDQ� �
SHQXWXSDQ�JXOPD�GLODNXNDQ�DQDOLVLV�GDQ�XML�
ODQMXW�%HGD�1\DWD�7HUNHFLO��%17��SDGD�WDUDI�
����*RPH]�	�*RPH]��������� �6WHHO�	�7RUULH��
������

3HQJDPDWDQ� WHUKDGDS� OLOLW� EDWDQJ�
NDUHW� GLXNXU� �� FP�GDUL� SHUWDXWDQ� RNXODVL��
GLODNXNDQ� SDGD� DZDO� SHQHOLWLDQ� � �XPXU�
WDQDPDQ�NDUHW� � ��EXODQ��GDQ�SHQJDPDWDQ�
EHULNXWQ\D�GLODNXNDQ���EXODQ�VHNDOL��'DWD�
KDVLO� SHQJDPDWDQ� WHUKDGDS� SHUWXPEXKDQ�
OLOLW� EDWDQJ� WDQDPDQ� NDUHW� GLODNXNDQ�
DQDOLVLV� GDQ� XML� ODQMXW� %17� SDGD� WDUDI� ��
SHUVHQ�GDQ�DQDOLVLV�UHJUHVL�KXEXQJDQ�DQWDUD�
ERERW� NHULQJ� JXOPD� GHQJDQ� OLOLW� EDWDQJ�
WDQDPDQ� NDUHW�� �*RPH]� 	� *RPH]�� ����� �� �
6WHHO�	�7RUULH��������

+$6,/�'$1�3(0%$+$6$1

.RQGLVL� 3HUWXPEXKDQ� *XOPD� 3DGD� $ZDO�
3HQHOLWLDQ�

.RQGLVL� SHUWXPEXKDQ� JXOPD� � SDGD�
DZDO� SHQHOLWLDQ� VHEHOXP� GLEHUL� SHUODNXDQ�
�'HVHPEHU�������WHUVHEDU�PHUDWD�SDGD�MDOXU�
GDQ� JDZDQJDQ� WDQDPDQ� NDUHW�� +DVLO� �
SHUKLWXQJDQ�QLODL�6'5�JXOPD� � �SDGD�DZDO�
SHQHOLWLDQ� VHEHOXP� GLEHUL� SHUODNXDQ�
GLVDMLNDQ�SDGD�7DEHO����6HEDJLDQ�EHVDU�MHQLV�
JXOPD�EHUDVDO�GDUL�VSHVLHV�JXOPD�GDXQ�OHEDU�
��� VSHVLHV� GDQ� ��� VSHVLHV� JXOPD� GDXQ�
VHPSLW� �UXPSXW� GDQ� WHNL��� 3HUWXPEXKDQ�
JXOPD� GDXQ� OHEDU� OHELK� GRPLQDQ� �6'5�
��������GLEDQGLQJ�JXOPD�GDXQ�VHPSLW���6'5�



���

��������� 6SHVLHV� \DQJ� PHPLOLNL� QLODL� 6'5�
WHUWLQJJL� DGDODK� 'LJLWDULD� DGVFHQGHWV�
�+�%�.��� +HUQ� ���������� GLLNXWL� 0HUUHPLD�
XPEHOODWD� ��������� GDQ� %RUUHULD� ODWLIROLD�
���������� 3DGD� NHEXQ� NDUHW� 7%0� DZDO�
SHQDQDPDQ�� � NRQGLVL� NHEXQ�PDVLK� FXNXS�
WHUEXND� GDQ� VHEDJLDQ� EHVDU� IDNWRU�
SHUWXPEXKDQ� EHOXP� GLPDQIDDWNDQ�
WDQDPDQ� SRNRN� �NDUHW�� VHKLQJJD� UXDQJ�
NRVRQJ� \DQJ� DGD� GL� MDOXU� GDQ� JDZDQJDQ�
ELDVDQ\D� DNDQ� VHJHUD� GLWXPEXKL� EHUEDJDL�

MHQLV�JXOPD��0HQXUXW�%XGL�HW�DO���������SDGD�
ODKDQ� EDUX� GLEXND� � DNDQ� GLWXPEXKL� GDUL�
MHQLV� JXOPD� KHUED� GDQ� UXPSXW� VHPXVLP��
VHSHUWL� � %RUUHULD� ODWLIROLD�� $JHUDWXP�
FRQH\]RLGHV�� 0LPRVD� LQYLVD� GDQ� 'LJLWDULD�
DGVFHQGHWV��+�%�.���+HUQ�

3DGD� NHEXQ� NDUHW� 7%0� GLDZDO�
SHQHOLWLDQ� OHELK� EDQ\DN� GLWXPEXKL� � MHQLV�
JXOPD��VHPXVLP�GDXQ�OHEDU�GDQ�VHPSLW�\DQJ�
PHPLOLNL� NDUDNWHULVWLN� UHSURGXNVL� ELMLQ\D�

7DEHO���� 1LODL��6'5�JXOPD�SDGD�DZDO�SHQHOLWLDQ�VHEHOXP�SHUODNXDQ��GL�NHEXQ�NDUHW�7%0�
7DEOH�����:HHG�6'5�9DOXH�RQ�3UH�7UHDWPHQW�DW�,PPDWXUH�5XEEHU�3ODQWDWLRQ��,53�

=XONLSOL��<DNXS��6RGLNLQ�GDQ�6\DZDO

1R�
1DPD�JXOPD�

:HHG�QDPH�

1LODL�6'5��

6'5�9DOXH��

����

� 'DXQ�VHPSLW�

��� ��'LJLWDULD�DGVFHQGHWV��+�%�.���+HUQ� ������

��� 6FOHULD�VXPDWUHQVLV� �����

��� ,VFKDHPXP�WLPRUHQVH�.XQWK� �����

��� $[RQRSXV�FRPSUHVVXV��6ZDUW]��� �����

��� 3DQLFXP�UHSHQV� �����

��� 3DVSDOXP�FRQMXJDWXP�%HUJ�� �����

��� 3DQLFXP�PD[LPXP�-DHJ�� �����

��� 6FOHULD�EDQFDQD� �����

� 6'5�QR������� �����

� 6'5�GDXQ�VHPSLW� �������

� 'DXQ�OHEDU� ������

��� 0HUUHPLD�XPEHOODWD� ������

��� %RUUHULD�ODWLIROLD� �����

��� &OLEDGLXP�DUERUHXP� �����

��� %RUUHULD�ODHYLV� �����

��� ,SRPHD�WULORED� �����

��� (XUSKRELD�KLUWD� �����

��� 6LGD�URPEKLIROLD� �����

��� 8UHQD�ODERWD� �����

��� 0LPRVD�LQYLVD� �����

���� 7HWUDFHUD�VFDQGHQV��/LQQ���0HUU�� �����

���� $V\VWDVLD�FRURPDQGHOLDQD� �����

���� $JHUDWXP�FRQH\]RLGHV� �����

���� 7HWUDFHUD�VFDQGHQV��/LQQ���0HUU�� �����

���� 0HODVWRPD�DIILQQH��/LQQ��� �����

���� 6SDUJDQRSKRUXV�YDLOODQWLL�&UDQ]�� �����

���� 6WDFK\WDUSKHWD�LQGLFD��/LQQ���9DKO� ����

� 6'5�QR�������� �����

� 6'5�GDXQ�OHEDU� ������

� -XPODK�6'5� ����

�



���

EDQ\DN� GDODP�ZDNWX� VLQJNDW� GDQ� WXPEXK�
SHVDW�SDGD�PXVLP�KXMDQ��'DUL�DVSHN�MXPODK�
VSHVLHV� MHQLV� JXOPD� GDXQ� OHEDU� MDXK� OHELK�
EDQ\DN� WHWDSL� GDUL� 1LODL� 6'5� NHGXD� MHQLV�
JXOPD� WHUVHEXW� KDPSLU� EHULPEDQJ��+DO� LQL�
PHQXQMXNNDQ� ODMX� SHUWXPEXKDQ� GDQ�
SHUNHPEDQJDQ� JXOPD� GDXQ� VHPSLW� OHELK�
FHSDW��'LGXJD��SHQ\HEDE�VSHVLHV�JXOPD�GDUL�
GDXQ� OHEDU� PXQFXO� VHEDJDL� JXOPD� OHELK�
GRPLQDQ�GDUL�MHQLV�JXOPD�GDXQ�VHPSLW�SDGD�
DZDO� SHQHOLWLDQ� GLNDUHQDNDQ� MXPODK�
VSHVLHVQ\D�MDXK�OHELK�EHVDU��

3HQJDUXK� 3HUODNXDQ� 7HUKDGDS� %RERW�
.HULQJ�GDQ�3HQXWXSDQ��*XOPD�

+DVLO� SHQJDPDWDQ� WHUKDGDS� ERERW�
NHULQJ� GDQ� SHQXWXSDQ� JXOPD� VHEDJDL�
SDUDPHWHU� SHUWXPEXKDQ� � SDGD� DZDO�
SHQH O L W LDQ� SUD � SHU ODNXDQ� NRQGLV L �
SHUWXPEXKDQ�JXOPD�UHODWLI� � �VHUDJDP�GDQ�
PDVLK� EHUMDODQ� ODPEDW�� %RERW� NHULQJ� GDQ�
SHQXWXSDQ� JXOPD� � DQWDU� SHWDN� SHUODNXDQ�

��
SUD�SHUODNXDQ� �DGDODK���������������J�P

�
GDQ� � ������������� �P �� +DVLO� XML� %17�
WHUKDGDS�ERERW�NHULQJ�GDQ�SHQXWXSDQ�JXOPD�
DQWDU�SHWDN�SHUODNXDQ�SDGD�DZDO�SHQHOLWLDQ�
�SUD� SHUODNXDQ� SHUODNXDQ�� EHUEHGD� WLGDN�
Q\DWD� �7DEHO� ��� ��� �� GDQ� ���� +DO� LQL�
GLNDUHQDNDQ� NRQGLVL� JXOPD� SUD� SHUODNXDQ�
PDVLK�SDGD�IDVH�DZDO�SHUWXPEXKDQ�NDUHQD�
SHPEXNDDQ� ODKDQ� GLODNXNDQ� SDGD� EXODQ�
$JXVWXV� GDQ� DZDO� PXVLP� KXMDQ� GLPXODL�
EXODQ� 2NWREHU�� 3HUWXPEXKDQ� IDVH� DZDO�
WXPEXKDQ�VHFDUD�XPXP�ELDVDQ\D�EHUMDODQ�
ODPEDW�GDQ�DNDQ�PHQLQJNDW�VHMDODQ�GHQJDQ�
SHUWDPEDKDQ�ZDNWX��.RQGLVL�SHUWXPEXKDQ�

JXOPD�\DQJ�PDVLK�EHUMDODQ�ODPEDW�VHKLQJJD�
ERERW� NHULQJ� GDQ� SHQXWXSDQ� JXOPD� \DQJ�
GLKDVLONDQ� DQWDU� SHWDN� SHUODNXDQ� GL� DZDO�
SHQHOLWLDQ� UHODWLI� VDPD� DWDX� EHUEHGD� WLGDN�
Q\DWD�� 0HQXUXW� 0RHQDQGLU� �������
SHUWXPEXKDQ�JXOPD�ELDVDQ\D�GLDVXPVLNDQ�
SHUXEDKDQ� XNXUDQ� DWDX� ERERW� EHUXEDK�
VHFDUD� VLJPRLG� DWDX� HNVSRQHQVLDO �
EHUGDVDUNDQ�ZDNWX�

3HQJDUXK� SHUODNXDQ� LQWHUYDO� ZDNWX�
SHQJHQGDOLDQ� WHUKDGDS� SHUWXPEXKDQ� �
JXOPD�PHQXQMXNNDQ�SHUWXPEXKDDQ�JXOPD�
PDNLQ� WHUWHNDQ� SDGD� SHWDN� SHUODNXDQ�
LQWHUYDO�ZDNWX�SHQJHQGDOLDQ� OHELK� VLQJNDW��
\DQJ� GLFHUPLQNDQ� ERERW� NHULQJ� GDQ�
SHQXWXSDQ� JXOPD� \DQJ� GLKDVLONDQ� VHWLDS�
EXODQ�� +DVLO� XML� %17� SHQJDUXK� LQWHUYDO�
SHQJHQGDOLDQ�WHUKDGDS�ERERW�NHULQJ� �JXOPD�
\DQJ� GLKDVLONDQ� DQWDU� SHWDN� SHUODNXDQ�
LQWHUYDO� SHQJHQGDOLDQ� VDWX�� WLJD� GDQ� HQDP�
EXODQ� VHNDOL� � EHUEHGD� Q\DWD� �-XQL� GDQ�
'HVHPEHU� ������� 6HGDQJNDQ� SDGD� EXODQ�
-XQL� ����� KDQ\D� EHUEHGD� Q\DWD� DQWDU�
SHUODNXDQ� LQWHUYDO� SHQJHQGDOLDQ� HQDP�
EXODQ� VHNDOL� GHQJDQ� VDWX� EXODQ� � VHNDOL�
VHGDQJNDQ�WHUKDGDS�SHUODNXDQ� �WLJD�EXODQ�
VHNDOL� � EHUEHGD� WLGDN� Q\DWD� �7DEHO� ����
3HQJDUXK� SHUODNXDQ� LQWHUYDO� SHQJHQGDOLDQ� �
WHUKDGDS�SHQXWXSDQ�JXOPD�GLNHWDKXL�EDKZD�
SHQWXSDQ� JXOPD� � EHUEHGD� Q\DWD� DQWDUD�
SHUODNXDQ�LQWHUYDO�SHQJHQGDOLDQ��VDWX�EXODQ�
VHNDOL� GHQJDQ� GHQJDQ� SHUODNXDQ� WLJD� GDQ� �
HQDP� EXODQ� VHNDOL� �-XQL� GDQ� 'HVHPEHU�
������� 6HGDQJNDQ� SDGD� EXODQ� -XQL� �����
SXQXWXSDQ� JXOPD� DQWDU� SHWDN� SHUODNXDQ�
LQWHUYDO� SHQJHQGDOLDQ� VDWX� EXODQ� VHNDOL�

3HQJDUXK�,QWHUYDO�3HQJHQGDOLDQ�*XOPD�GDQ�$SOLNDVL�+HUELVLGD�WHUKDGDS�
3HUWXPEXKDQ�*XOPD�GDQ�7DQDPDQ�.DUHW�7%0�

7DEHO�����3HQJDUXK�LQWHUYDO�SHQJHQGDOLDQ��SDGD��ERERW�NHULQJ�JXOPD��GL�NHEXQ�NDUHW�7%0�
7DEOH���� (IIHFW� RI� ZHHG� FRQWURO� LQWHUYDO� RQ� WKH� GU\� ZHLJKW� RI� ZHHG� DW� � LPPDWXUH� � UXEEHU�

SODQWDWLRQ

,QWHUYDO�

SHQJHQGDOLDQ�

&RQWURO�LQWHUYDO�

%RERW�NHULQJ�JXOPD�EHUEDJDL�EXODQ�

'U\�ZHLJKW�RI�ZHHG�RQ�HDFK�PRQWK�

�J�P���

3UD�

3UH�

3DVFD�SHUODNXDQ�

3RVW�WUHDWPHQW�

'HV������

'HF������

-XQL������

-XQH������

'HV������

'HF������

-XQL������

-XQH������

$���VDWX�EXODQ�� ��������� �������D� ���������D� ���������D�

$���WLJD�EXODQ�� ��������� �������E� ���������E� ��������E�

$���HQDP�EXODQ�� �������� ��������F� ���������F� ����������E�

%17������ ������ ������� �������� ��������

�$QJND�DQJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD��EHUDUWL�WLGDN�EHUEHGD��Q\DWD�
�1XPEHU�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW��VLJQLILFDQWO\�GLIIHUHQW�



���

=XONLSOL��<DNXS��6RGLNLQ�GDQ�6\DZDO

GHQJDQ�WLJD�EXODQ�VHNDOL�EHUEHGD�WLGDN�Q\DWD�
�7DEHO����

3HQJDUXK� SHUODNXDQ� DSOLNDVL�
KHUELVLGD� WHUKDGDS� ERERW� NHULQJ� GDQ�
SHQWXSDQ� JXOPD� VHEDJDL� SDUDPHWHU�
SHUWXPEXKDQ��PHQXQMXNNDQ�EDKZD�VHFDUD�
XPXP�SHUWXPEXKDQ�JXOPD�OHELK�WHUKDPEDW�
DQWDUD� SHUODNXDQ� KHUELVLGD� GHQJDQ� FDUD�
GLWHEDV��DQWDUD�SHUODNXDQ�KHUELVLGD�WXQJJDO�
�JOLIRVDW�� GHQJDQ� SDUDNXDW� GDQ� DQWDUD�
KHUELVLGD� FDPSXUDQ� � JOLIRVDW� �� PHWLO�
PHWVXOIXURQ� GHQJDQ� SDUDNXDW� �� PHWLO�
PHWVXOIXURQ�� 3HQJDUXK� SHUODNXDQ� DSOLNDVL�
KHUELVLGD�WHUKDGDS�ERERW�NHULQJ�JXOPD�SDGD�

PDVLQJ�PDVLQJ� SHWDN� SHUODNXDQ� WHUWHUD�
SDGD� 7DEHO� ��� 'DUL� GDWD� SDGD� 7DEHO� �� �
GLNHWDKXL�EDKZD�ERERW�NHULQJ�JXOPD� �OHELK�
UHQGDK�SDGD�SHUODNXDQ�KHUELVLGD�FDPSXUDQ�
JOLIRVDW� �� PHWLO� PHWVXOIXURQ�� GLLNXWL�
SHUODNXDQ�KHUELVLGD�JOLIRVDW��SDUDNXDW�GDQ�
SDUDNXDW���PHWLO�PHWVXOIXURQ�GDQ�GLWHEDV��
+DVLO�XML�%17�PHQXQMXNNDQ�WHUKDGDS�ERERW�
NHULQJ� JXOPD� \DQJ� GLKDVLONDQ� SDGD�
SHUODNXDQ� JOLIRVDW� �� PHWLO� PHWVXOIXURQ�
GHQJDQ� SHUODNXDQ� GLWHEDV� GDQ� NRQWURO�
EHUEHGD� Q\DWD� VHGDQJNDQ� WHUKDGDS�
SHUODNXDQ�ODLQQ\D�EHUEHGD�WLGDN�Q\DWD��-XQL�
�������%RERW�NHULQJ�JXOPD�\DQJ�GLKDVLONDQ�
�'HVHPEHU�������SDGD�SHUODNXDQ�JOLIRVDW���

7DEHO�����3HQJDUXK�LQWHUYDO�ZDNWX�SHQJHQGDOLDQ�JXOPD�WHUKDGDS�SHQXWXSDQ�JXOPD��GL�NHEXQ�
NDUHW�7%0

7DEOH���� (IIHFW�RI�ZHHG�FRQWURO�LQWHUYDO�RQ�WKH��FRYHU�RI�ZHHG�DW��LPPDWXUH��UXEEHU�SODQWDWLRQ

,QWHUYDO�

SHQJHQGDOLDQ�

&RQWURO�LQWHUYDO�

3HQXWXSDQ�JXOPD�EHUEDJDL�EXODQ�

&RYHU�RI�ZHHG�RQ�HDFK�PRQWK�

���SHU�P���

'HV������

'HF������

-XQL������

-XQH������

'HV������

'HF������

-XQL������

-XQH������

$���VDWX�EXODQ�� ������������� ������������D� ������������D� ������������D�

$���WLJD�EXODQ�� ������������� ������������E� ������������E� ������������D�

$���HQDP�EXODQ�� ������������� ������������E� ������������F� �����������E�

%17����� � ����� ����� ����� �����

�1LODL�\DQJ�DGD�GDODP�NXUXQJ������PHUXSDNDQ�KDVLO�WUDQIRUPDVL��¥�[�������
$QJND�DQJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD��EHUDUWL�WLGDN�EHUEHGD�Q\DWD�
�1XPEHU�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW���VLJQLILFDQWO\�GLIIHUHQW��

7DEHO�����3HQJDUXK�DSOLNDVL�KHUELVLGD�WHUKDGDS��ERERW�NHULQJ�JXOPD��GL�NHEXQ��NDUHW�7%0�
7DEOH���� (IIHFW�RI��KHUELFLGH��DSSOLFDWLRQ�RQ�WKH�GU\�ZLHJKW�RI�ZHHG�DW�,53

$SOLNDVL�

KHUELVLGD�

+HUELFLHG�

DSOLFDWLRQ�

%RERW�NHULQJ�JXOPD�VHWLDS�EXODQ��

'U\�ZHLJKW�RI�ZHHG�RQ�HDFK�PRQWK��

�J�P���

3UD�SHUODNXDQ�

3UH�WUHDWPHQW�

3DVFD�SHUODNXDQ�

3RVW�WUHDWPHQW�

'HV������

'HF������

-XQL������

-XQH������

'HV������

'HF������

-XQL������

-XQH������

%���JOL�� �������� �������D� ���������DE� ��������DE�

%����SDU�� �������� ��������D� ���������EF� ��������DE�

%���JOL���PP�� ��������� �������D� ��������D� ��������D�

%��SDU��PP�� ��������� �������D� ���������EF� ���������D�

%���GLWHEDV�� ��������� ��������E� ���������G� ���������E�

%���NRQWURO�� �������� ��������F� ���������H� ���������F�

%17������ ������ ������� ������� ��������

�$QJND�DQJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD��EHUDUWL�EHUEHGD�WLGDN�Q\DWD�
�1XPEHU�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�QRW���VLJQLILFDQWO\�GLIIHUHQW�



���

3HQJDUXK�,QWHUYDO�3HQJHQGDOLDQ�*XOPD�GDQ�$SOLNDVL�+HUELVLGD�WHUKDGDS�
3HUWXPEXKDQ�*XOPD�GDQ�7DQDPDQ�.DUHW�7%0�

PHWLO�PHWVXOIXURQ� EHUEHGD� Q\DWD� WHUKDGDS�
SHUODNXDQ�ODLQQ\D�NHFXDOL�GHQJDQ�SHUODNXDQ�
JOLIRVDW��6HGDQJNDQ�SDGD�EXODQ�-XQL�������
ERERW� NHULQJ� JXOPD� \DQJ� GLKDVLONDQ�
SHUODNXDQ� JOLIRVDW� �� PHWLO� PHWVXOIXURQ�
KDQ\D� EHUEHGD� Q\DWD� � GHQJDQ� SHUODNXDQ�
GLWHEDV� GDQ� NRQWURO� VHGDQJNDQ� WHUKDGDS�
SHUODNXDQ�ODLQQ\D�EHUEHGD�WLGDN�Q\DWD��

3HQJDUXK� SHUODNXDQ� DSOLNDVL�
KHUELVLGD� WHUKDGDS� SHQXWXSDQ� JXOPD�
VHODPD� SHQHOLWLDQ� PHPSHUOLKDWNDQ� EDKZD�
SHQXWXSDQ� JXOPD� OHELK� UHQGDK� SDGD�
SHUODNXDQ� JOLIRVDW� �� PHWLO� PHWVXOIXURQ��
GLLNXWL� SHUODNXDQ� JOLIRVDW� VHGDQJNDQ�
SHQXWXSDQ� JXOPD� OHELK� WLQJJL� SDGD�
SHUODNXDQ�GLWHEDV�GDQ�NRQWURO�� 3HQXWXSDQ�
JXOPD�SDGD�SHUODNXDQ�KHUELVLGD�FDPSXUDQ�
JOLIRVDW���PHWLO�PHWVXOIXURQ�VHODOX�EHUEHGD�
Q\DWD� WHUKDGDS� SHUODNXDQ� ODLQQ\D� VHODPD�
SHQHOLWLDQ� � �7DEHO� ���� 3HUWXPEXKDQ� JXOPD�
OHELK� WHUKDPEDW� SDGD� SHWDN� SHUODNXDQ�
SHQJHQGDOLDQ� GHQJDQ� KHUELVLGD� GLEDQGLQJ�
SHQJHQGDOLDQ� JXOPD� GHQJDQ� FDUD� GLWHEDV��
NDUHQD�KHUELVLGD�GDSDW�PHPEXQXK�VHOXUXK�
RUJDQ� JXOPD� \DQJ� WHUNHQD� VHPSURWDQ�
WHUPDVXN� DNDU�� 6HGDQJNDQ� SHQJHQGDOLDQ�
GHQJDQ� FDUD� GLWHEDV� KDQ\D� PHPEXQXK�
EDJLDQ� RUJDQ� \DQJ� WHUSRWRQJ� GDQ� EDJLDQ�
JXOPD� \DQJ� WLGDN� WHUSRWRQJ� GDODP� ZDNWX�
VLQJNDW� DNDQ� PHPEHQWXN� WXQDV� EDUX��
3HQHEDVDQ�JXOPD�KDQ\D�HIHNWLI�XQWXN�JXOPD�
SHUGX� VHWDKXQ� � GDQ� NXUDQJ� HIHNWLI� XQWXN�

JXOPD�WDKXQDQ�VHUWD�XQWXN�JXOPD�UXPSXW�
�6\DZDO�	�<DNXS���������3HQMHODVDQ�WHUVHEXW�
VHEDJDL� DODVDQ� \DQJ� PHQ\HEDENDQ� ERERW�
NHULQJ�JXOPD�GL�SHWDN�SHUODNXDQ�KHUELVLGD�
OHELK� UHQGDK� GLEDQGLQJ� SDGD� SHWDN�
SHUODNXDQ�GLWHEDV��

%RERW�NHULQJ�GDQ�SHQXWXSDQ�JXOPD�
OHELK� UHQGDK� SDGD� SHWDN� SHUODNXDQ�
KHUELVLGD� VLVWHPLN� �JOLIRVDW�� OHELK� UHQGDK�
GLEDQGLQJ� SDGD� SHWDN� SHUODNXDQ�KHUELVLGD�
NRQWDN� �SDUDNXDW��� +DO� LQL� GLVHEDENDQ�
SHUEHGDDQ� GD\D� EHUDQWDV� GDQ� GXUDVL�
SHQJHQGDOLDQ� GDUL� NHGXD� MHQLV� KHUELVLGD�
WHUVHEXW�� +HUELVLGD� JOLIRVDW� PHUXVDN� DWDX�
PHPEXQXK�RUJDQ�GL�DWDV�WDQDK�GDQ�GDODP�
WDQDK� VHGDQJNDQ� KHUELVLGD� NRQWDN� WLGDN�
ELVD�PHQJHQGDOLNDQ�RUJDQ�GL�EDZDK�WDQDK�
VHSHUWL�DNDU�GDQ�UL]RPD�JXOPD���6HODQMXWQ\D�
$GQDQ�� +DVDQXGGLQ�� 	� 0DQIDUL]DK� �������
PHQ\DWDNDQ� EDKZD� KHUELVLGD� SDUDNXDW� �
GXUDVL�HIHNWLI�SHQJHQGDOLDQ�OHELK�SHQGHN������
������� PLQJJX�� GLEDQGLQJNDQ� GHQJDQ�
KHUELVLGD� JOLIRVDW� ������ ������� PLQJJX���
.RQVHNXHQVL� GXUDVL� HIHNWLI� SHQJHQGDOLDQ�
\DQJ� SHQGHN� PHQ\HEDENDQ� GDODP� ZDNWX�
OHELK� VLQJNDW� SHUWXPEXKDQ� JXOPD� OHELK�
FHSDW��

3HUODNXDQ� KHUELVLGD� FDPSXUDQ�
JOLIRVDW� �� PHWLO� PHWVXOIXURQ� � OHELK� HIHNWLI�
PHQHNDQ� SHUWXPEXKDQ� JXOPD� GLEDQGLQJ�
GHQJDQ� SHUODNXDQ� ODLQQ\D�� +DO� LQL�
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GLFHUPLQNDQ�GDUL�ERERW�NHULQJ�GDQ�SHQWXSDQ�
JXOPD� \DQJ� GLKDVLONDQ� � OHELK� UHQGDK�
GLEDQGLQJNDQ� GHQJDQ� SHWDN� SHUODNXDQ�
KHUELVLGD�ODLQQ\D��3HUWXPEXKDQ�JXOPD�OHELK�
WHUKDPEDW� SDGD� SHUODNXDQ� KHUELVLGD�
FDPSXUDQ� JOLIRVDW� �� PHWLO� PHWVXOIXURQ�
NDUHQD� SHUODNXDQ� WHUVHEXW� PHPSHUOXDV�
VS HN W UXP � NH U M D � K H UE L V L GD � \ DNQ L �
PHQJKDVLONDQ�GD\D�EHUDQWDV�\DQJ�OHELK�EDLN�
WHUKDGDS� JXOPD� EHUGDXQ� VHPSLW� GDQ�
EHUGDXQ� OHEDU�� +DO� ODLQQ\D� DGDODK� WLQJNDW�
HIHNWLYLWDV� SHQJHQGDOLDQ� GLWHQWXNDQ� GXUDVL� �
SHQJHQGDOLDQ��DGDQ\D�SHQFDPSXUDQ�GHQJDQ�
EDKDQ� DNWLI� � VLVWHPLN� �PHWLO� PHWVXOIXURQ��
DNDQ� PHQLQJNDWNDQ� GXUDVL� SHQJHQGDOLDQ�
OHELK� ODPD�� +DVLO� SHQHOLWLDQ� LQL� VHMDODQ�
GHQJDQ� KDVLO� SHQHOLWLDQ� 6LQXUD\D� GDQ�
6LPDQMXQWDN��������\DQJ�PHODSRUNDQ�SDGD�
SHUODNXDQ� KHUELVLGD� JOLIRVDW� WXQJJDO� ERERW�

�
NHULQJ��JXOPD�DGDODK�������J�P ��VHGDQJNDQ�
SDGD�SHUODNXDQ�JOLIRVDW���PHWLO�PHWVXOIXURQ��

�
ERERW�NHULQJ��JXOPD�\DLWX������J�P �

3 HQ J D U XK � 3 H U O D N X DQ � 7 H U K D G D S �
3HUWXPEXKDQ�/LOLW�%DWDQJ�7DQDPDQ�.DUHW

.HUDJDPDQ�SHUWXPEXKDQ�OLOLW�EDWDQJ�
WDQDPDQ�NDUHW�PXODL�WHUOLKDW�DQWDU�LQWHUYDO�
S H O DNXDQ � SDGD � XPXU � �� � EX ODQ � �
3HUWXPEXKDQ� OLOLW� EDWDQJ� WDQDPDQ� NDUHW�
PDNLQ�WHUWHNDQ�SDGD�LQWHUYDO�SHQJHQGDOLDQ�
OHELK� ODPD�� +DVLO� XML� %17� SHQJDUXK�
SHUODNXDQ� WHUKDGDS� OLOLW� EDWDQJ� NDUHW�
PHQXQMXNDQ� EHUEHGD� WLGDN� Q\DWD� DQWDUD� �
SHUODNXDQ� LQWHUYDO� SHQJHQGDOLDQ� VHWLDS�
EXODQ� GHQJDQ� SHU ODNXDQ� LQWHUYD O �
SHQJHQGDOLDQ� WLJD� EXODQ� VHNDOL�� %HUEHGD�
Q\D WD � DQ WD UD � SH U O DNXDQ � LQ W H UYD O �
SHQJHQGDOLDQ� VHWLDS� EXODQ� GDQ� WLJD� EXODQ�

VHNDOL� WHUKDGDS� SHUODNXDQ� LQWHUYDO�
SHQJHQGDOLDQ�HQDP�EXODQ�VHNDOL��7DEHO����

3 D G D � S H U O D N X D Q � L Q W H U Y D O �
SHQJHQGDOLDQ� OHELK� VLQJNDW� �VHWLDS� EXODQ��
\DQJ�GLODNXNDQ�VHFDUD�WHUXV�PHQHUXV�GDSDW�
PHQHNDQ� SHUWXPEXKDQ� JXOPD� GDQ� ODPD�
NHODPDDQ�MHQLV�JXOPD�\DQJ�SHND�DNDQ�PDWL��
%HUEHGD�SDGD�SHUODNXDQ�LQWHUYDO�OHELK�ODPD�
�HQDP� EXODQ� VHNDOL�� JXOPD� VHPSDW� XQWXN�
WXPEXK� GDQ� EHUNHPEDQJ� GL� NHEXQ� NDUHW��
0HQXUXW� 6\DZDO� GDQ� <DNXS� �������
NHKDGLUDQ� JXOPD� DNDQ� PHQJXUDV� VXPEHU�
GD\D� \DQJ� DGD� GHQJDQ� FHSDW�� MLND�
EHUODQJVXQJ� GDODP� ZDNWX� \DQJ� ODPD�
NHWHUVHGLDDQ� IDNWRU� SHUWXPEXKDQ� PDNLQ�
EHUNXUDQJ�VHKLQJJD�DNDQ�WHUMDGL�NRPSHWLVL�
GDODP� SHQJJXQDDQ� IDNWRU� SHUWXPEXKDQ�
WHUVHEXW�� � 7DQDPDQ� NDUHW� � PHUXSDNDQ� �
WDQDPDQ� \DQJ�PHPLOLNL� WLSH� SHUWXPEXKDQ�
ULWPH��\DQJ�SURVHV�SHUWXPEXKDQQ\D�VHJHUD�
WHUJDQJJX� MLND� IDNWRU� SHUWXPEXKDQ� �
WHUEDWDV�� � -LND� EHUODQJVXQJ� GDODP� ZDNWX�
ODPD� PDND� SHUWXPEXKDQ� DNDQ� WHUKHQWL�
VHFDUD� WHPSRUHU� DWDX� SHUPDQHQ� � �$LGL�
'DVOLQ�� ������� 3HUWXPEXKDQ� OLOLW� EDWDQJ�
NDUHW�GLWHQWXNDQ�ROHK�SURVHV�SHUWXPEXKDQ�
VHNXQGHU� � DWDX� SHUWXPEXKDQ� NH� VDPSLQJ�
SDGD� EDWDQJ� \DQJ� VDQJDW� GLSHQJDUXKL� �
NHWHUVHGLDQ�IDNWRU�SHUWXPEXKDQ��&DPEHOO�HW�
DO��� ������� 'LGXJD� IDNWRU� SHUWXPEXKDQ� �
FXNXS� WHUVHGLD� SDGD� SHWDN� SHUODNXDQ�
LQWHUYDO�SHQJHQGDOLDQ�����EXODQ�VHNDOL�GDQ�
NXUDQJ� WHUVHGLD� SDGD� SHWDN� SHUODNXDQ�
LQWHUYDO�SHQJHQGDOLDQ���EXODQ�VHNDOL��+DO�LQL�
\DQJ� PHQ\HEDENDQ� SHUWXPEXKDQ� OLOLW�
EDWDQJ� SDGD� NDUHW� OHELK� WLQJJL� SDGD� SHWDN�
SHUODNXDQ� LQWHUYDO� SHQJHQGDOLDQ� OHELK�
VLQJNDW�
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7DEHO����3HQJDUXK�LQWHUYDO�ZDNWX�SHQJHQGDOLDQ�JXOPD�WHUKDGDS�SHUWXPEXKDQ�OLOLW� �EDWDQJ�
WDQDPDQ�NDUHW���
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3HQJDUXK�,QWHUYDO�3HQJHQGDOLDQ�*XOPD�GDQ�$SOLNDVL�+HUELVLGD�WHUKDGDS�
3HUWXPEXKDQ�*XOPD�GDQ�7DQDPDQ�.DUHW�7%0�

' D U L � G D W D � S D G D � 7 D E H O � � �
PHPSHUOLKDWNDQ� SHUWXPEXKDQ� OLOLW� EDWDQJ�
NDUHW�OHELK�WHUWHNDQ�SDGD�SHUODNXDQ�GLWHEDV�
GLEDQGLQJ� GHQJDQ� SHUODNXDQ� KHUELVLGD��
3HUODNXDQ� KHUELVLGD� EHUEDKDQ� DNWLI�
FDPSXUDQ�PHPEHULNDQ�SHQJDUXK�WHUKDGDS�
SHUWXPEXKDQ� WDQDPDQ� NDUHW� � OHELK� EDLN� �
GLEDQGLQJ� GHQJDQ� SHUODNXDQ� KHUELVLGD�
WXQJJDO��+DVLO�XML�%17�WHUKDGDS�OLOLW�EDWDQJ�
NDUHW� SDGD� XPXU� NDUHW� �� EXODQ��
PHQXQMXNNDQ� SHUODNXDQ� SDUDNXDW� ��PHWLO�
PHWVXOIXURQ� � EHUEHGD� � � VDQJDW� � � Q\DWD� � �
GHQJDQ� � SHUODNXDQ� SDUDNXDW�� GLWHEDV� GDQ�
NRQWURO��WHWDSL�EHUEHGD�WLGDN�Q\DWD�GHQJDQ�
SHUODNXDQ�JOLIRVDW�GDQ�SHUODNXDQ�SDUDNXDW���
PHWLO� PHWVXOIXURQ � 3HUODNXDQ� � SDUDNXDW� ���

PHWLO� PHWVXOIXURQ� EHUEHGD� WLGDN� Q\DWD�
GHQJDQ�VHPXD�SHUODNXDQ�ODLQQ\D�WHUKDGDS�
OLOLW� SDGD� XPXU� NDUHW� ��� EXODQ� EXODQ��
3HUODNXDQ� SDUDNXDW� �� PHWLO� PHWVXOIXURQ�
EHUEHGD� VDQJDW� Q\DWD� GHQJDQ� SHUODNXDQ�
GLWHEDV � GDQ� NRQWURO�� WHWDSL� EHUEHGD� WLGDN��

Q\DWD�GHQJDQ�SHUODNXDQ�JOLIRVDW��SDUDNXDW��
JOLIRVDW���PHWLO� �PHWVXOIXURQ� � �WHUKDGDS�OLOLW�
EDWDQJ�NDUHW�SDGD�XPXU����EXODQ�

3HUEHGDDQ�FDUD�SHQJHQGDOLDQ�JXOPD�
PHQ\HEDENDQ� SHUEHGDDQ� VSHNWUXP� GDQ�
GXUDVL� SHQJHQGDOLDQ� WHUKDGDS� JXOPD��
3HQJHQGDOLDQ� GHQJDQ� FDUD� GLWHEDV� GXUDVL�
SHQJHQGDOLDQ� OHELK� VLQJNDW� GLEDQGLQJ�
GHQJDQ � KH UE L V L GD � � +D O � L Q L � DNDQ �
PHQ\HEDENDQ� GDODP� ZDNWX� ������ EXODQ�
DNDQ� VHJHUD� WHUMDGL� SHUVDLQJDQ� JXOPD�
GHQJDQ� WDQDPDQ� MLND� JXOPD� WLGDN�
GLNHQGDOLNDQ� �%XGL� HW� DO��� ������� .RQGLVL�

WHUVHEXW� PHQ\HEDENDQ� GHUDMDW� SHUVDLQJDQ�
OHELK�WLQJJL�GDQ�EHUODQJVXQJ�OHELK�ODPD�SDGD�
SHWDN� SHUODNXDQ� GLWHEDV� VHKLQJJD� �
SHUWXPEXKDQ� OLOLW� EDWDQJ� NDUHW� OHELK�
WHUKDPEDW��

$SOLNDVL� KHELVLGD� FDPSXUDQ� OHELK�
HIHNWLI�PHQJHQGDOLNDQ�JXOPD�NDUHQD�WHUMDGL�
SHQLQJNDWDQ� GXUDVL� GDQ� GD\D� EHUDQWDV�
KHUELVLGD�WHUKDGDS�JXOPD��'LGXJD�WLQJJLQ\D��
OLOLW� EDWDQJ� NDUHW� SDGD� SHWDN� SHUODNXDQ�
KHUELVLGD� FDPSXUDQ� NDUHQD� IDNWRU�
SHUWXPEXKDQ�OHELK�WHUVHGLD�GDQ�SHUVDLQJDQ�
WLGDN� WHUMDGL� DWDX� MLND� WHUMDGL� GHUDMDWQ\D�
OHELK�UHQGDK��3HUQ\DWDDQ�LQL�VHMDODQ�GHQJDQ�
KDVLO� SHQHOLWLDQ� .XVZDQKDGL� ������� \DQJ�
PHODSRUNDQ�SHUWXPEXKDQ�OLOLW�EDWDQJ�NDUHW�
OHELK� EDLN� SDGD� SHUODNXDQ� KHUELVLGD�
FDPSXUDQ� �JOLIRVDW���'0$�VHEHVDU�����FP�� �
KHUELVLGD� WXQJJDO� JOLIRVDW� � VHEHVDU� ���� FP� �
GDQ�NRQWURO�VHEHVDU�����FP�

3HQJDUXK� %RERW� .HULQJ� *XOPD� WHUKDGDS�
3HUWDPEDKDQ�/LOLW�%DWDQJ�.DUHW

� +DVLO� DQDOLVLV� UHJUHVL�PHQXQMXNNDQ�
KXEXQJDQ�ERERW�NHULQJ�JXOPD�GHQJDQ� �OLOLW�
EDWDQJ� NDUHW� WHUWHUD� SDGD�*DPEDU� ���'DUL�
*DPEDU���WHUOLKDW�EDKZD�ERERW�NHULQJ�JXOPD�
VDQJDW� PHPSHQJDUXKL� � SHUWDPEDKDQ� OLOLW�
EDWDQJ�NDUHW�GHQJDQ�EHQWXN��UHJUHVL��OLQLHU��
$GDSXQ� SHUVDPDDQ� KDVLO� UHJUHVL� XQWXN�
SHUWDPEDKDQ�OLOLW�EDWDQJ�NDUHW�< �������[���

��
������GHQJDQ�QLODL�NRHILVLHQ�GHWHUPLQDVL�5 �
 � ������ +DO� LQL� PHQXQMXNNDQ� EDKZD�
SHUWXPEXKDQ� OLOLW� EDWDQJ� NDUHW� ������
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GLSHQJDUXKL� IDNWRU� SHUWXPEXKDQ� �ERERW�
NHULQJ�� JXOPD� GHQJDQ� SROD� SHUWXPEXKDQ�
PHPEHQWXN�KXEXQJDQ�\DQJ�QHJDWLI�

� 8NXUDQ� OLOLW� EDWDQJ� NDUHW� \DQJ�
GLKDVLONDQ� WDQDPDQ� ELDVDQ\D� GLJXQDNDQ�
VHEDJDL� LQGLNDWRU� RSWLPXP� DWDX� WLGDNQ\D�
NRQGLVL� IDNWRU� SHUWXPEXKDQ� \DQJ� DGD��
0HQXUXW� 1XJURKR�� ,VWLDQWR� GDQ� .DU\XGL�
�������MLND�OLOLW�EDWDQJ�SDGD�WDQDPDQ�NDUHW�
PDVD�7%0��XPXU����EXODQ��!������FP�GDSDW�
GLNDWHJRULNDQ� QRUPDO� GDQ� �� ����� FP�
SHUWXPEXKDQ�OLOLW�EDWDQJ�VXGDK�WHUKDPEDW�� �
'DUL�GDWD�SDGD�*DPEDU���PHPSHUOLKDWNDQ�
EDKZD�SDGD�SHWDN�SHUODNXDQ�GHQJDQ�ERERW�

�
NHULQJ�JXOPD�!������J�P ��PHQJLQGLNDVLNDQ�
IDNWRU�SHUWXPEXKDQ�VXGDK� WLGDN�RSWLPXP�
XQWXN�PHQGXNXQJ�SHUWXPEXKDQ� WDQDPDQ�
NDUHW� VHFDUD� QRUPDO� NDUHQD� SHUWDPEDKDQ�
OLOLW�EDWDQJ�WDQDPDQ�NDUHW�\DQJ�GLKDVLONDQ�
KDQ\D� ������ FP�� $GD� NHFHQGHUXQJDQ�
GHQJDQ�PHQLQJNDW�ERERW�NHULQJ�JXOPD�PDND�
PHQJLQGLNDVLNDQ�VHPDNLQ�WHUEDWDV� �NRQGLVL�
IDNWRU�SHUWXPEXKDQ�\DQJ�WHUVHGLD����

.(6,038/$1

.HVLPSXODQ�\DQJ�GDSDW�GLWDULN�GDUL�
KDVLO� SHQHOLWLDQ� LQL� DGDODK� EDKZD�
SHUWXPEXKDQ� JXOPD� GDXQ� OHEDU� OHELK�

GRPLQDQ� �QLODL� 6'5� �������� GLEDQGLQJ� �
JXOPD� GDXQ� VHPSLW� ��������� SDGD� DZDO�
SHQH O L W L DQ � G L � NHEXQ � NDUH W � 7%0� �
SHUWXPEXKDQ� JXOPD� OHELK� WHUWHNDQ� SDGD�
SHUODNXDQ� LQWHUYDO� SHQJHQGDOLDQ� OHELK�
VLQJNDW�GDQ�SDGD�SHUODNXDQ�JOLIRVDW���PHWLO�
PHWVXOIXURQ�� ERERW� NHULQJ� GDQ� SHQXWXSDQ�
JXOPD� VHODOX� EHUEHGD� Q\DWD� DQWDUD� �
SHUODNXDQ� JOLIRVDW� �� PHWLO� PHWVXOIXURQ�
GHQJDQ� SHUODNXDQ� GLWHEDV� GDQ� NRQWURO��
SHUWXPEXKDQ� OLOLW� EDWDQJ� WDQDPDQ� NDUHW�
OHELK� EDLN� SDGD� SHUODNXDQ� KHUELVLGD�
FDPSXUDQ�� SDUDNXDW� �� PHWLO� PHWVXOIXURQ�
������FP��GLLNXWL�SDGD�SHUODNXDQ�JOLIRVDW���
PHWLO�PHWVXOIXURQ� ������FP���SHUWXPEXKDQ�
OLOLW� EDWDQJ� NDUHW� KDQ\D� EHUEHGD� DQWDUD�
SHUODNXDQ� SDUDNXDW� �� PHWLO� PHWVXOIXURQ�
GHQJDQ� SHUODNXDQ� KHUELVLGD� SDUDNXDW��
GLWHEDV� GDQ� NRQWURO� VHGDQJNDQ� WHUKDGDS�
SHUODNXDQ�ODLQQ\D�EHUEHGD�WLGDN�Q\DWD�GDQ�
SHUWXPEXKDQ� OLOLW� EDWDQJ� NDUHW� VDQJDW�

�� �
GLSHQJDUXKL�ERERW�NHULQJ�JXOPD��5  ������
GHQJDQ� SROD� SHUWXPEXKDQ� PHPEHQWXN�
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