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$EVWUDN 

'DNWLOLWDV� VWUXNWXU� PHUXSDNDQ� V\DUDW� \DQJ� KDUXV� GLSHQXKL� SDGD� VWUXNWXU� WDKDQ� JHPSD� GLPDQD� VWUXNWXU� PDPSX�
EHUGHIRUPDVL� EHVDU� SDVFD� OHOHK� WDQSD� UXQWXK�� .RQGLVL� GHPLNLDQ� KDQ\D� GDSDW� WHUMDGL� MLND� VWUXNWXU� GLUHQFDQDNDQ�
EHUGDVDUNDQ�NDLGDK�VWURQJ�FROXPQ�ZHDN�EHDP�GLPDQD�NHWLND�WHUMDGL�JHPSD�NXDW�VHQGL�SODVWLV�KDQ\D�EROHK�WHUMDGL�
SDGD�EDORN�GL�PXND�NRORP�NHFXDOL�SDGD�NRORP�ODQWDL�GDVDU��(PSDW�EHQGD�XML�EDORN�����PPî����PPî�����PP�
GLWXPSX�VHQGL�URO�GHQJDQ�MDUDN�DQWDU�WXPSXDQ������PP�GLNHQDNDQ�SHPEHEDQDQ�IRXU�SRLQW�EHQGLQJ�GHQJDQ�GLPDQD�
MDUDN� EHEDQ� NH� EHEDQ� ����PP�� 7LSH� ,� WHUGLUL� GDUL� GXD� EHQGD� XML� GHQJDQ� NXDW� WHNDQ� IF¢ �������03D� GDQ� UDVLR�
WXODQJDQ�GDQ�r ��������rE�GDQ�GXD�ODLQQ\D�DGDODK�WLSH�,,�GHQJDQ�IF¢ �������03D�GDQ�r� ���������rE��0DVLQJ-
PDVLQJ� WLSH�VDWX�EDORN�XQWXN�EHQGD�XML�NRQWURO�GDQ�VDWX� ODLQQ\D�XQWXN�EHQGD�XML�GHQJDQ�SHQDPEDKDQ�SHODW�EDMD�
GHQJDQ� OHEDU����PP�GDQ� WHEDO���PP�GL�SHUPXNDDQ�EHWRQ� WHNDQ��3HQLQJNDWDQ�NDSDVLWDV�� NHNDNXDQ�GDQ�GDNWLOLWDV�
XQWXN� WLSH� ,� PDVLQJ-PDVLQJ� VHEHVDU� ��������� �������� GDQ� ���������� VHGDQJNDQ� XQWXN� WLSH� ,,� SHQLQJNDWDQQ\D�
PDVLQJ-PDVLQJ�VHEHVDU�����������������GDQ����������6HPDNLQ�WLQJJL�UDVLR�OXDV�SHODW�GDQ�OXDV�WXODQJDQ�WDULN�$S�
$V�VHPDNLQ�EHVDU�SHQJDUXKQ\D�GDODP�SHQLQJNDWDQ�NDSDVLWDV��NHNDNXDQ�GDQ�GDNWLOLWDV�SHQDPSDQJ�EHWRQ� 

.DWD-NDWD�.XQFL��3HODW�EDMD��7XODQJDQ�HNVWHUQDO��.DSDVLWDV��.HNDNXDQ��GDQ�'DNWLOLWDV� 

$EVWUDFW 

7KH�GXFWLOLW\�UHTXLUHPHQWV�RI�D�VWUXFWXUH�DUH�GHILQHG�E\�WKH�GHJUHH�RI�GHIRUPDWLRQ�DIWHU�VWHHO�\LHOGLQJ�LQGXFHG�E\�WKH�
HDUWKTXDNH�UHVSRQVHV��6XFK�D�FRQGLWLRQ�FDQ�RQO\�EH�DFKLHYHG�ZKHQ�WKH�VWUXFWXUH�LV�GHVLJQHG�EDVHG�RQ�WKH�VWURQJ�
FROXPQ�ZHDN�EHDP�SKLORVRSK\��ZKHUH�WKH�SODVWLF�KLQJHV�RQO\�IRUP�LQ�WKH�EHDP�DW�WKH�FROXPQ�IDFH�GXH�WR�VHLVPLF�
IRUFH��H[FHSW� WKH� ILUVW� IORRU��)RXU�����PPî����PPî�����PP�EHDPV�VXSSRUWHG�E\�KLQJH�DQG�UROO�ZLWK������PP�
VSDQ�VXEMHFWHG�WR�IRXU-SRLQW�EHQGLQJ�� �ZKHUH�ORDG�WR�ORDG�VSDQ�LV�����PP��7\SH�,�FRQVLVWV�RI� WZR�VSHFLPHQV�ZLWK�
FRQFUHWH�FRPSUHVVLYH�VWUHQJWK�IF¢ �������03D�DQG�UHLQIRUFLQJ�VWHHO�UDWLR�r ��������rE��DQG�WZR�RWKHUV�DUH�W\SH�,,�
ZLWK� FRQFUHWH� FRPSUHVVLYH� VWUHQJWK� IF¢ �������03D�� DQG� UHLQIRUFLQJ� VWHHO� UDWLR�r ��������rE�� (DFK� W\SHV� RQH�
EHDP�LV�WKH�FRQWUROOLQJ�VSHFLPHQ��DQG�WKH�RWKHU�RQH�LV�WKH�VSHFLPHQ�WKDW�KDV�WR�EH�DWWDFKHG�VWHHO�SODWH�ZLWK����PP�
ZLGWK�DQG���PP�WKLFNQHVV�RQ�FRPSUHVVLRQ�FRQFUHWH�ILEHU�� ,QFUHDVHG�FDSDFLW\��VWLIIQHVV��DQG�GXFWLOLW\�RI� W\SH�,�DUH�
��������� ��������� DQG� ��������� UHVSHFWLYHO\�� ZKLOH� WKH� LQFUHDVH� RI� W\SH� ,,� LV� ��������� �������� DQG� ��������
UHVSHFWLYHO\��7KH�KLJKHU� WKH�UDWLR�RI� WKH�VWHHO�SODWH�DUHD�DQG� WKH� WHQVLOH�UHLQIRUFHPHQW�DUHD�$S�$V�� WKH�JUHDWHU� WKH�
HIIHFW�RQ�WKH�LQFUHDVLQJ�FDSDFLW\��VWLIIQHVV��DQG�GXFWLOLW\�WR�WKH�FRQFUHWH�VHFWLRQ� 

.H\ZRUGV��6WHHO�SODWH��([WHUQDO�EDU��&DSDFLW\��6WLIIQHVV��DQG�'XFWLOLW\� 
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���3HQGDKXOXDQ 

'DODP� NRQVHS� GHVDLQ� VWUXNWXU� WDKDQ� JHPSD�� NHWLND�
VWUXNWXU�PHQHULPD�EHEDQ�JHPSD�NXDW��VWUXNWXU�ELVD�VDMD�
UXVDN� SDUDK� \DQJ� NHPXQJNLQDQ� WLGDN� GDSDW�
GLNHPEDOLNDQ� ODJL� IXQJVLQ\D��$NDQ� WHWDSL� NHVHODPDWDQ�
MLZD� PDQXVLD� KDUXV� PHQMDGL� SULRULWDV� GDODP� GHVDLQ��
VHKLQJJD� VWUXNWXU� WLGDN� EROHK� PHQJDODPL� UXQWXK��
.RQGLVL� GHPLNLDQ� KDQ\D� GDSDW� GLSHQXKL� MLND� VWUXNWXU�
GDSDW� EHUSHULODNX� GDNWDLO� GLPDQD� NHWLND� WHUMDGL� JHPSD�
NXDW�VWUXNWXU�PDVLK�PDPSX�PHQJDODPL�GHIRUPDVL�SDVFD�
OHOHK� \DQJ� FXNXS� EHVDU�� 8QWXN� PHQGDSDWNDQ� SHULODNX�
GDNWDLO� SDGD� VWUXNWXU� EHWRQ�EHUWXODQJ�NKXVXVQ\D�XQWXN�
EDQJXQDQ�JHGXQJ��PDND�VWUXNWXU�KDUXV�GLGHVDLQ�GHQJDQ�
NRQVHS�VWURQJ�FROXPQ�ZHDN�EHDP�GLPDQD�VHQGL�SODVWLV�
KDQ\D�EROHK�WHUMDGL�SDGD�EDORN�GL�PXND�NRORP�NHFXDOL�
NRORP�GL�ODQWDL�GDVDU� 

8QWXN�PHQMDPLQ� VWUXNWXU�PDPSX�EHUGHIRUPDVL� ODWHUDO�
VHFDUD� EDLN� SDVFD� OHOHK�� PDND� EDORN� KDUXV� GDSDW�
EHUSHULODNX� GDNWDLO�� GLPDQD� VHQGL� SODVWLG� SDGD� EDORN�
PDPSX� PHQJDODPL� GHIRUPDVL� EHVDU� WDQSD� DGDQ\D�
UHGXNVL�NHNXDWDQ�VHFDUD�VLJQLILNDQ��7DKQDW�GNN���������
5HQGDKQ\D� NDSDVLWDV� UHJDQJDQ� SDGD� EHWRQ� VHULQJ�
PHQMDGL� NHQGDOD� GDODP� SHQLQJNDWDQ� GDNWLOLWDV� SDGD�
VWUXNWXU� EHWRQ� EHUWXODQJ�� $WDV� GDVDU� DODVDQ� WHUVHEXW��
PDND� EDQ\DN� SHQHOLWL� WHUGDKXOX� PHODNXNDQ� VWXGL�
HNVSHULPHQWDO� \DQJ� EHUWXMXDQ� XQWXN� PHQLQJNDWNDQ�
GDNWLOLWDV�OHQWXU�SDGD�EDORN�EHWRQ�EHUWXODQJ� 

3ULDVWLZL� GNN� ������� PHODNXNDQ� SHQHOLWLDQ�
HNVSHULPHQWDO� GHQJDQ� PHQDPEDKNDQ� WXODQJDQ�
SHQJHNDQJ�EHUEHQWXN�SHUVHJL�SDGD�GDHUDK�WHNDQ�EHWRQ�
\DQJ� GLWXMXNDQ� XQWXN� PHQLQJNDWNDQ� GDNWLOLWDV� OHQWXU�
SDGD� EDORN�� 'DUL� SHQJXMLDQ� HNVSHULPHQWDO�
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PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ� GDNWLOLWDV� EDORN�
GDODP� PHQHULPD� OHQWXU� \DQJ� GLWDQGDL� GHQJDQ�
SHQLQJNDWDQ� UHJDQJDQ� EHWRQ� GDQ� NXUYDWXU� EDORN��
EDKNDQ� SDGD� SHQDPSDQJ� GHQJDQ� UDVLR� WXODQJDQ� WDULN�
\DQJ� EHVDU� SHULODNX� JHWDV� GDSDW� GLKLQGDUL�� 6WXGL�
WHQWDQJ�WXODQJDQ�SHQJHNDQJ�MXJD�GLODNXNDQ�ROHK�-HIIU\�
GDQ�+DGL��������GHQJDQ�PHQJDPDWL�UHVSRQ�EDORN�RYHU-
UHLQIRUFHG� GHQJDQ� EHUEDJDL� EHQWXN� NHNDQJDQ�
VHQJNDQJ�� 3HQJHNDQJDQ� SDGD� GDHUDK� WHNDQ� GHQJDQ�
PHQJJXQDNDQ�VHQJNDQJ�MXJD�GLODNXNDQ�ROHK�.ZDN�GNN�
��������+DQ�GNN��������GDQ�.ULVKQD�GNN��������\DQJ�
PHQJDQDOLVD� SHQJDUXK� EHQWXN� GDQ� NRQILJXUDVL�
VHQJNDQJ��3HQHOLWLDQ�PHQXQMXNNDQ�EDKZD�EDLN�PRPHQ�
UHWDN� GDQ� NDSDVLWDV� PRPHQ� OHQWXU� PHQLQJNDW�
VLJQLILNDQ�� 3HQJXMLDQ� GLODNXNDQ� SDGD� EDORN� XQGHU-
UHLQIRUFHG�DNLEDW� OHQWXU�PXUQL��'HODOLEHUD�GDQ�*LRQJR�
������� GDQ� 0RKDPHG� ������� PHODNXNDQ� SHQHOLWLDQ�
VHUXSD� GHQJDQ� PHQDPEDKNDQ� WXODQJDQ� VHQJNDQJ�
SHUVHJL� \DQJ� GLWHPSDWNDQ� SDGD� GDHUDK� WHNDQ� EHWRQ�
GHQJDQ� WXMXDQ� XQWXN� PHQLQJNDWNDQ� GDNWLOLWDV� EDORN�
EHWRQ�EHUWXODQJ�GHQJDQ�WXODQJDQ�RYHU-UHLQIRUFHG� 

2VFDU�)LWKUDK�1XU���������$KPHG�GNN��������GDQ�$OL�
GNN� ������� PHQ\DWDNDQ� EDKZD� SHQDPEDKDQ� WXODQJDQ�
WHNDQ�SDGD�EDORN�EHWRQ�EHUWXODQJ�GDSDW�PHQLQJNDWNDQ�
GDNWLOLWDV� NXUYDWXU� SHQDPSDQJ� EHWRQ� EHUWXODQJ��
3HQLQJNDWDQ� NHNXDWDQ� SDGD� GDHUDK� WHNDQ� SHQDPSDQJ�
EDORN� PHQJDNLEDWNDQ� WXODQJDQ� WDULN� PHQFDSDL�
WHJDQJDQ� OHOHK� OHELK� DZDO� \DQJ� EHUDNLEDW� SDGD�
SHQLQJNDWDQ�NXUYDWXU� 

$KPHG� GNN� ������� PHODNXNDQ� SHQHOLWLDQ� GHQJDQ�
PHPEDQGLQJNDQ� WLJD� SHUODNXDQ� SHQDPSDQJ� EDORN�
OHQWXU� \DLWX� SHQDPSDQJ� GHQJDQ� WXODQJDQ� SHQJHNDQJ�
EHUEHQWXN� KHOLFDO� SDGD� GDHUDK� WHNDQ� GDQ� SHQDPSDQJ�
GHQJDQ�WXODQJDQ�SHQJHNDQJ�SHUVHJL�SDGD�GDHUDK�WHNDQ�
NHGXDQ\D� PHUHSUHVHQWDVLNDQ� NHNDQJDQ� LQWHUQDO� SDGD�
EHWRQ� WHNDQ� VHUWD� SHQDPSDQJ� GHQJDQ� SHQDPEDKDQ�
SHODW� EDMD� GL�SHUPXNDDQ�EHWRQ� WHNDQ� \DQJ�PHUXSDNDQ�
EHQWXN� SHQJHNDQJDQ� HNVWHUQDO�� 'DODP� SHQHOLWLDQQ\D�
GLVLPSXONDQ� EDKZD� SHQJHNDQJDQ� HNVWHUQDO� GHQJDQ�
PHPDVDQJ� SHODW� EDMD� SDGD� SHUPXNDDQ� WHNDQ� EDORN�
GDSDW� EHUIXQJVL� VHHIHNWLI� SHQJHNDQJDQ� LQWHUQDO� MLND�
GLODNXNDQ� GHQJDQ� SHPDVDQJDQ� \DQJ� EHQDU�� 3HQHOLWLDQ�
SHQJHNDQJDQ� HNVWHUQDO� GHQJDQ� PHPDVDQJ� SHODW� EDMD�
WHUDQJNXU� �EROWHG� SODWHV�� GL� SHUPXNDDQ� EHWRQ� WHNDQ�
SDGD� EDORN� OHQWXU� MXJD� GLODNXNDQ� ROHK� 6DUKDQ� GNN�
�������� GDODP� SHQHOLWLDQQ\D� PHQ\HEXWNDQ� EDKZD�
EDORN� \DQJ� GLEHUL� SHODW� EDMD� WHUDQJNXU� �EROWHG� SODWHV��
GL�SHUPXNDDQ�EHWRQ�WHNDQ�PHQXQMXNNDQ�GDNWLOLWDV�\DQJ�
MDXK� OHELK� EHVDU� GLEDQGLQJ� SHQDPSDQJ� ELDVD� WDQSD�
SHODW�� 

$ODVDGL� GNN�� �����D��GDQ�$ODVDGL� GNN� �����E�� GDODP�
SHQHOLWLDQQ\D� PHQJJXQDNDQ� SHODW� WHUDQJNXU� SDGD�
GDHUDK�EHWRQ� WHNDQ� �EROWHG� FRPSUHVVLRQ�SODWHV�� XQWXN�
PHQLQJNDWNDQ� GDNWLOLWDV�� 3HQJDQJNXUDQ� SHODW� EDMD�
GLODNXNDQ�GHQJDQ�FDUD�PHQDQDP�DQJNXU�EDXW�SDGD�VDDW�
SHQJHFRUDQ� EDORN�� VHWHODK� EHWRQ� PHQJHUDV� SHODW� EDMD�
\DQJ� WHODK� GLOXEDQJL� GLSDVDQJ� EDXW� PXU� XQWXN�
GLNHQFDQJNDQ� SDGD� DQJNXU�� +DVLO� VWXGL� HNVSHULPHQWDO�
LQL� PHQXQMXNNDQ� EDKZD� SHQJJXQDDQ� EROWHG�
FRPSUHVVLRQ� SODWHV� PHPEHULNDQ� HIHN� SHQJHNDQJDQ�
SDGD� EHWRQ� \DQJ� GDSDW� PHQJXUDQJL� UHWDN� KRULVRQWDO�
GDQ� VSDOOLQJ� SDGD� EDJLDQ� VHOLPXW� EHWRQ�� 3HUEDLNDQ�

EDORN� RYHU� UHLQIRUFHG� GHQJDQ� PHPEHULNDQ� SHODW� EDMD�
GDSDW�PHQLQJNDWNDQ�GDNWLOLWDV��NDSDVLWDV�GDQ�NHNDNXDQ�
OHQWXU� 

*DPEDU� �� PHQXQMXNNDQ� GLDJUDP� UHJDQJDQ� SDGD�
SHQDPSDQJ� EDORN� EHWRQ� EHUWXODQJ� \DQJ� PHQJDODPL�
OHQWXU�� 'HQJDQ� PHQJDQJJDS� GLVWULEXVL� UHJDQJDQ�
EHUSHULODNX� OLQLHU�� PDND� SRVLVL� WXODQJDQ� DNDQ�
EHUSHQJDUXK� SDGD� SHUDQQ\D� GDODP� PHQHULPD� JD\D��
3DGD�NDVXV�XQGHU�UHLQIRUFHG�GLDNXL�GDSDW�PHPEHULNDQ�
SHULODNX� NHUXQWXKDQ� GDNWDLO�� .HOHOHKDQ� WHUMDGL� SDGD�
WXODQJDQ� WDULN� GLPDQD� UHJDQJDQ� WXODQJDQ� WDULN�
PHODPSDXL� UHJDQJDQ� OHOHKQ\D� eV� !� e\�� GL� VLVL� ODLQ�
WHUEDWDVQ\D�NDSDVLWDV� UHJDQJDQ�XOWLPDWH�EHWRQ�eF� \DQJ�
GDODP� GHVDLQ� GLEDWDVL� KDQ\D� ������ �61,� ������
PHQ\HEDENDQ�MDUDN�JDULV�QHWUDO�NH�VHUDW�WHNDQ�WHUOXDU�F�
PHQMDGL� NHFLO�� .HFLOQ\D� QLODL� F� EXNDQ� KDQ\D�
PHPSHUNHFLO�DUHD�EHWRQ�WHNDQ�VDMD��WHWDSL�MXJD�WXODQJDQ�
WHNDQ� PHQMDGL� WLGDN� HIHNWLI� EDKNDQ� NHWLND� UHJDQJDQ�
WXODQJDQ� WDULN� WHUXV� PHQLQJNDW� KLQJJD� JDULV� QHWUDO� GL�
DWDV�EDWDV�VHOLPXW�EHWRQ�G
�\DLWX�F���G
� WXODQJDQ�WHNDQ�
GDSDW� EHUXEDK� PHQMDGL� WDULN�� 3DGD� NRQGLVL� LQL� JD\D�
WHNDQ� SDGD� SHQDPSDQJ� EDORN� GLGRPLQDVL� ROHK� JD\D�
WHNDQ� EHWRQ� &F�� GHQJDQ� OXDV� DUHD� WHNDQ� \DQJ� NHFLO�
EHWRQ� DNDQ� PHQJDODPL� RYHU� VWUHVV� GDQ� EHWRQ�
PHQJDODPL� SHFDK� VHEHOXP� WXODQJDQ� WDULN�
PHQJHPEDQJNDQ� UHJDQJDQQ\D� VHFDUD� PDNVLPDO�� 3DGD�
NDVXV� RYHU� UHLQIRUFHG�� UHJDQJDQ� EHWRQ� HF� PHQFDSDL�
XOWLPDWH�VHEHOXP�WXODQJDQ�WDULN�PHQJDODPL�OHOHK�\DQJ�
EHUDNLEDW� SDGD� NHUXQWXKDQ� WHNDQ� \DQJ� EHUVLIDW�EULWWOH��
.HUXQWXKDQ� LQL� VDQJDW�GLKLQGDUL�GDODP�GHVDLQ� VWUXNWXU�
WDKDQ� JHPSD�� VHKLQJJD� GDODP� GHVDLQ� VWUXNWXU� WDKDQ�
JHPSD� UDVLR� WXODQJDQ� WDULN� EDORN� PDNVLPXP� WLGDN�
EROHK�PHOHELKL������GDUL�UDVLR�WXODQJDQ�EDODQFH��61,�
������ 

3HQDPEDKDQ� SHODW� EDMD� VHEDJDL� WXODQJDQ� WHNDQ�
HNVWHUQDO� SDGD� EDORN� EHWRQ� EHUWXODQJ� GLWXMXNDQ� XQWXN�
PHPEHULNDQ� JD\D� WHNDQ� &S� SDGD� SHQDPSDQJ� EDORN�
\DQJ� EHUIXQJVL� XQWXN� PHUHGXNVL� ODMX� SHQLQJNDWDQ�
UHJDQJDQ� WHNDQ� EHWRQ� DNLEDW� PHQLQJNDWQ\D� PRPHQ��
VHKLQJJD�NHUXQWXKDQ�EHWRQ�GDSDW�GLWXQGD�GDQ�WXODQJDQ�
WDULN� GDSDW� PHUHJDQJ� OHELK� EHVDU�� 0HQLQJNDWQ\D�
UHJDQJDQ� WXODQJDQ� WDULN� DNDQ� EHUDNLEDW� SDGD�
PHQLQJNDWQ\D�NXUYDWXU�M�GDQ�OHQJDQ�PRPHQ�\DLWX�MDUDN�
DQWDUD� JD\D� 7DULN� 7V� GDQ� UHVXOWDQWH� JD\D� WHNDQ�
&F�&V�&S� \DQJ� EHUDUWL� PHQLQJNDWNDQ� GXNWLOLWDV� GDQ�
NDSDVLWDV�PRPHQW�SHQDPSDQJ�� 

*DPEDU����'LDJUDP�UHJDQJDQ�GDQ�WHJDQJDQ�SDGD�
SHQDPSDQJ�EDORN�EHWRQ�EHUWXODQJ 
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3DSHU� LQL� PHPEDKDV� SHQJDUXK� SHQDPEDKDQ� SHODW� EDMD�
SDGD� VHUDW� WHNDQ� WHUOXDU� WHUKDGDS� SHULODNX� SHQDPSDQJ�
EHWRQ� EHUWXODQJ� GDODP� PHQHULPD� OHQWXU�� 3HQDPEDKDQ�
SHODW�EDMD�SDGD�SHUPXNDDQ�EHWRQ�WHNDQ�GDODP�SHQHOLWLDQ�
LQL� GLWXMXNDQ� XQWXN� PHODNXNDQ� SHQJHPEDQJDQ� GHVDLQ�
\DQJ� PHPDVXNNDQ� SHODW� EDMD� VHEDJDL� WXODQJDQ� WHNDQ�
HNVWHUQDO�GDQ�PHQMDGL�EDJLDQ�GDUL� WXODQJDQ� WHNDQ�VHFDUD�
NHVHOXUXKDQ�� 3HPDVDQJDQ� SHODW� EDMD� GLODNXNDQ� GHQJDQ�
PHODNXNDQ� SHQJHODVDQ� DQWDUD� SHODW� GDQ� DQJNXU� XQWXN�
PHQJKLQGDUL�WHUMDGLQ\D�VOLS�DQWDUD�SHODW�GDQ�EHWRQ�DNLEDW�
DGDQ\D� JDS� SDGD� OXEDQJ� SHODW�� VHODQMXWQ\D� SHODW� EDMD�
\DQJ� WHODK� GLODV� GHQJDQ� DQJNXU� GLFRU� EHUVDPDDQ� SDGD�
VDDW�SHQJHFRUDQ�EDORN�� 

���0HWRGRORJL�3HQHOLWLDQ 

3HQJXMLDQ� PDWHULDO� GLWXMXNDQ� XQWXN� PHQJHWDKXL� PXWX�
EHWRQ�GDQ�EDMD�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��
3HQJXMLDQ� EHWRQ� GLODNXNDQ� GHQJDQ� FDUD� PHQJDPELO�
VDPSHO� VLOLQGHU� EHWRQ� \DQJ� GLODNXNDQ� SDGD� VDDW�
SHQJHFRUDQ� VHEDQ\DN� �� VDPSHO� XQWXN� PDVLQJ-PDVLQJ�
WLSH�� VHODQMXWQ\D� VLOLQGHU-VLOLQGHU� EHWRQ� GLODNXNDQ� XML�
NXDW� WHNDQ� SDGD� XPXU� ��� KDUL� EHUVDPDDQ� GHQJDQ�
SHQJXMLDQ� OHQWXU� EDORN� VHVXDL� GHQJDQ� WLSHQ\D� XQWXN�
PHQGDSDWNDQ�QLODL�NXDW�WHNDQQ\D��1LODL�NXDW�WHNDQ�EHWRQ�
IF
� PHUXSDNDQ� KDVLO� UDWD-UDWD� GDUL� SHQJXMLDQ� WHNDQ� ��
VLOLQGHU�VHSHUWL�WHUOLKDW�SDGD�7DEHO���� 

�3HQJXMLDQ� NXDW� WDULN� EDMD� GLODNXNDQ� XQWXN� PHQJHWDKXL�
PXWX� PDVLQJ-PDVLQJ� PDWHULDO� EDLN� WXODQJDQ� PDXSXQ�
SHODW� EDMD�� 8ML� WDULN� GLODNXNDQ� GHQJDQ� PHQJDPELO� WLJD�
VDPSHO�XQWXN�PDVLQJ-PDVLQJ�PDWHULDO�\DLWX�WXODQJDQ�GDQ�

SHODW�� 3HQJXMLDQ� WDULN� EDMD� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� �870��
VDPSDL�EHEDQ�XOWLPDWH��7HJDQJDQ�OHOHK� I\�GDQ�WHJDQJDQ�
XOWLPDWH� IXOW� PDVLQJ-PDVLQJ� PDWHULDO� GLDPELO� GDUL� QLODL�
UDWD-UDWD� KDVLO� SHQJXMLDQ� WLJD� VDPSHO� VHSHUWL� GLVDMLNDQ�
GDODP�7DEHO��� 

(PSDW�EDORN�EHWRQ�EHUWXODQJ�EHUGLPHQVL�����PP�î�����
PP� GHQJDQ� SDQMDQJ� EHQGD� XML� ����� PP� GLODNXNDQ�
SHQJXMLDQ�OHQWXU��7LSH�,�WHUGLUL�GDUL�GXD�EHQGD�XML�EDORN�
\DQJ� GLEHUL� WXODQJDQ� �'��� GDQ� �'��� PDVLQJ-PDVLQJ�
VHEDJDL� WXODQJDQ� WDULN� GDQ� WXODQJDQ� WHNDQ� \DQJ�
PHUXSDNDQ� UHSUHVHQWDVL� SHQDPSDQJ� GHQJDQ� UDVLR�
WXODQJDQ� NHFLO� \DLWX� �������� ���������ȡE��� 6HGDQJNDQ�
WLSH� ,,�� GXD� EDORN� ODLQQ\D� GLEHUL� WXODQJDQ� �'��� GDQ�
�'��� PDVLQJ-PDVLQJ� VHEDJDL� WXODQJDQ� WDULN� GDQ�
WXODQJDQ� WHNDQ� \DQJ� PHUXSDNDQ� UHSUHVHQWDVL�
SHQDPSDQJ� GHQJDQ� UDVLR� WXODQJDQ� \DQJ� OHELK� EHVDU�
\DLWX� �������� ������� �� ȡE�� PHVNLSXQ� PDVLK� GDODP�
UHQWDQJ�XQGHU-UHLQIRUFHG��'XD�EHQGD�XML�GDUL� WLSH�\DQJ�
VHMHQLV� GLEXDW� VHFDUD� EHUVDPDDQ� GDODP� VDWX� NDOL�
FDPSXUDQ�EHWRQ�XQWXN�PHQMDPLQ�NHGXDQ\D�PHPSXQ\DL�
NXDW� WHNDQ� EHWRQ� \DQJ� VDPD��0DVLQJ-PDVLQJ� WLSH�� VDWX�
EHQGD�XML�EHUIXQJVL�VHEDJDL�NRQWURO�VHGDQJNDQ�EHQGD�XML�
ODLQQ\D�GLEHUL�SHUODNXDQ�GHQJDQ�SHQDPEDKDQ�SHODW�EDMD�
VHEDJDL� WXODQJDQ� WHNDQ� HNVWHUQDO�� 3HODW� EDMD� GHQJDQ�
WHEDO���PP�GDQ�OHEDU����PP�GHQJDQ�SDQMDQJ������PP�
GLWHPSDWNDQ� GL� SHUPXNDDQ� EHWRQ� WHNDQ� VHFDUD�
PHPDQMDQJ� GDQ� VLPHWULV� WHUKDGDS� WHQJDK� EHQWDQJ��
6HEHOXP�SHQJHFRUDQ�EHQGD�XML�SHODW�EDMD�GLODV� WHUOHELK�
GDKXOX� GHQJDQ� GXD� EXDK� DQJNXU� GDUL� EDMD� WXODQJDQ�
GLDPHWHU� �� PP� \DQJ� WHUWDQDP� GDODP� EHWRQ� GHQJDQ�
NHGDODPDQ� ��� PP�� DQJNXU� GLSDVDQJ� VHWLDS� MDUDN� ����
PP� DUDK� PHPDQMDQJ� EDORN�� 8QWXN� PHQJKLQGDUL�
NHUXQWXKDQ�JHVHU��VHPXD�EHQGD�XML�GLEHUL�WXODQJDQ�JHVHU�
�� �PP� –� ���� PP�� %HQWXN�� GLPHQVL� GDQ� SHQXODQJDQ�
XQWXN� PDVLQJ-PDVLQJ� SHQDPSDQJ� EDORN� VHSHUWL�
GLWXQMXNNDQ� SDGD� *DPEDU� ��� 6HGDQJNDQ� NHWHUDQJDQ�
GHWDLO�SHQDPSDQJ�GLVDMLNDQ�SDGD�7DEHO��� 

7DEHO����+DVLO�SHQJXMLDQ�NXDW�WHNDQ�EHWRQ 

1R 7LSH .XDW�WHNDQ�IF
��0SD� 

� 7LSH�, ������ 

� 7LSH�,, ������ 

7DEHO����+DVLO�SHQJXMLDQ�EDMD�WXODQJDQ�GDQ�SHODW�EDMD 
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�PP� 

/XDV 
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� '����7XODQJDQ�8OLU� ����� - - ������ ������ ������ 7XODQJDQ�WDULN 
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6HPXD� EHQGD� XML� EDORN� GHQJDQ� SDQMDQJ� ����� PP�
GLWXPSX�GHQJDQ� WXPSXDQ�VHQGL�GDQ�UROO�SDGD�PDVLQJ-
PDVLQJ� XMXQJ� GHQJDQ� MDUDN� DQWDU� WXPSXDQ� �����PP��
%DORN� GLNHQDNDQ� VLVWHP� SHPEHEDQDQ� IRXU� SRLQW�
EHQGLQJ� XQWXN� PHQGDSDWNDQ� SHULODNX� OHQWXU� PXUQL��
GLPDQD� MDUDN� GDUL� EHEDQ� NH� EHEDQ� VHEHVDU� ���� PP�
VHFDUD� VLPHWULV�� 8QWXN� PHQMDPLQ� SHULODNX� NHUXQWXKDQ�
EHQGD�XML�GDODP�NHUXQWXKDQ�OHQWXU��PDND�VSDQ�WR�GHSWK�
UDWLR� D�G� XQWXN� VHPXD� EHQGD� XML� GLDPELO� WLGDN� EROHK�
NXUDQJ� GDUL� ���� �$6&(-$&,� &RPPLWWHH� �����������
3DGD�SHQHOLWLDQ�LQL�D�G�GLWHQWXNDQ�VHEHVDU�������GLPDQD�
D� DGDODK� MDUDN� GDUL� WXPSXDQ� NH� EHEDQ� WHUGHNDW� GDQ� G�
DGDODK� WLQJJL� HIHNWLI� EDORN� \DQJ� GLXNXU� GDUL� MDUDN�
WXODQJDQ� WDULN� NH� VHUDW� WHNDQ� WHUOXDU�� 3HQJXMLDQ� OHQWXU�
SDGD� EHQGD� XML� GLODNXNDQ� GHQJDQ� PHQJHQDNDQ�
SHPEHEDQDQ� VWDWLV� VHFDUD� EHUWDKDS� GHQJDQ� VLVWHP�
NHQGDOL�EHEDQ� �ORDG�FRQWURO��KLQJJD�PHQFDSDL� UXQWXK��
%HEDQ� GLEHULNDQ� PHODOXL� K\GUDXOLF� MDFN� \DQJ�
GLWHPSDWNDQ� GL� WHQJDK� EHQWDQJ� GDQ� GLNHQGDOLNDQ� ROHK�
RSHUDWRU��/RDG�&HOO�GLSDVDQJ�WHSDW�GL�EDZDK�VWURNH�GDUL�
K\GUDXOLF� MDFN� XQWXN�PHQJXNXU� EHEDQ� VHFDUD� HOHNWULV��
6HGDQJNDQ� /LQHDU� 9DULDEOH� 'LVSODFHPHQW� 7UDQGXFHU�
�/9'7�� GLWHPSDWNDQ� GL� EDZDK� EDORN� WHSDW� GL� WHQJDK�
EHQWDQJ� XQWXN� PHQJXNXU� OHQGXWDQ� EDORN�� %HEHUDSD�
VWUDLQ� JDXJH� GLSHUOXNDQ� GDODP� SHQHOLWLDQ� LQL�� GXD�

VWUDLQ�JDXJH�GLWHPSDWNDQ�GL�SHUPXNDDQ�DWDV�EHWRQ�GDQ�
SHODW� EDMD� GL� WHQJDK� EHQWDQJ� \DQJ� PDVLQJ-PDVLQJ�
XQWXN�PHQJXNXU� UHJDQJDQ�EHWRQ� WHNDQ�GDQ�SHODW�EDMD��
VHGDQJNDQ� GXD� VWUDLQ� JDXJH� ODLQQ\D� GLWHPSDWNDQ� GL�
SHUPXNDDQ� WXODQJDQ� WDULN� GDQ� WXODQJDQ� WHNDQ� \DQJ�
WHUWDQDP� GL� GDODP� EHWRQ� XQWXN� PHQJXNXU� UHJDQJDQ�
SDGD� NHGXD� WXODQJDQ� WHUVHEXW�� 8QWXN� EHQGD� XML� EDORN�
NRQWURO� VWUDLQ� JDXJH� GLWHPSDWNDQ� SDGD� SHUPXNDDQ�
EHWRQ�WHNDQ��WXODQJDQ�WHNDQ�GDQ�WXODQJDQ�WDULN��6HPXD�
DODW� XNXU� GLKXEXQJNDQ� NH� GDWD� ORJJHU� \DQJ�
GLNHQGDOLNDQ� PHODOXL� NRPSXWHU� XQWXN� PHUHNDP� GDQ�
PHQ\LPSDQ� GDWD�� 3HPDVDQJDQ� /RDG� &HOO�� /9'7� GDQ�
6WUDLQ� JDXJH� GDODP� SHQJXMLDQ� HNVSHULPHQWDO� VHFDUD�
VNHPDWLV� GLVDMLNDQ� GDODP� EHQWXN� JDPEDU� VHWXS�
SHQJXMLDQ�VHSHUWL�WHUOLKDW�SDGD�*DPEDU���� 

���+DVLO�GDQ�3HPEDKDVDQ 

+DVLO� SHQJXMLDQ� NHHPSDW� EHQGD� XML� GLSUHVHQWDVLNDQ�
GDODP� EHQWXN� JUDILN� KXEXQJDQ� EHEDQ� –� SHUSLQGDKDQ�
XQWXN�PHQJHWDKXL�UHVSRQ�EHQGD�XML�VHSHUWL�WHUOLKDW�SDGD�
*DPEDU� �� GDQ� *DPEDU� ��� 0DVLQJ-PDVLQJ� JDPEDU�
PHQ\DMLNDQ� KXEXQJDQ� DQWDUD� EHEDQ� GDQ� SHUSLQGDKDQ�
GXD� SHQDPSDQJ� EHWRQ� EHUWXODQJ� \DLWX� EDORN� NRQWURO�
GDQ�EDORN�GHQJDQ�SHQDPEDKDQ�SHODW�EDMD�XQWXN� WLSH� ,�

*DPEDU����1RPHQNODWXU�SHQDPSDQJ�EDORN 

*DPEDU����6HWXS�SHQJXMLDQ 
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GDQ� WLSH� ,,� VHEDJDL� SHUEDQGLQJDQ�� 'DUL� NHGXD� JDPEDU�
WHUVHEXW� PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ� SHODW� SDGD�
VHUDW� WHNDQ� EXNDQ� KDQ\D� PHQLQJNDWNDQ� NDSDVLWDV�
SHQDPSDQJ� GDQ� NHNDNXDQ� WHWDSL� MXJD� PHQLQJNDWNDQ�
GDNWLOLWDV�VHFDUD�VDQJDW�VLJQLILNDQ�� 

*DPEDU� �� PHPSHUOLKDWNDQ� UHVSRQ� KXEXQJDQ� DQWDUD�
EHEDQ� GDQ� SHUSLQGDKDQ� EDORN� WLSH� ,� GHQJDQ� NXDW� WHNDQ�
EHWRQ� IF
�  � ������ 03D� GDQ� UDVLR� WXODQJDQ� VHEHVDU� U�  �
�������� UE�� 3DGD�JDPEDU� WHUVHEXW� WHUOLKDW� EDKZD�EHQGD�
XML�1��'��-�'��� VHEDJDL� NRQWURO�PHQJDODPL�NHOHOHKDQ�
SDGD�EHEDQ��������N1�GHQJDQ�GHIOHNVL�GL�WHQJDK�EHQWDQJ�
������ PP� GDQ� PHQFDSDL� EHEDQ� XOWLPDWH� ������� N1�
GHQJDQ� GHIOHNVL� PDNVLPXP� VHEHVDU� ������� PP��
6HGDQJNDQ�EHQGD�XML�GHQJDQ�WDPEDKDQ�SHODW�EDMD�WHNDQ�3�
�'��-�'���PHQJDODPL�NHOHOHKDQ�SDGD�EHEDQ��������N1�
GHQJDQ�GHIOHNVL�������PP�GDQ�EHEDQ�PHQFDSDL�XOWLPDWH�
PHQFDSDL���������N1�GHQJDQ�GHIOHNVL��������PP��'DUL�
*DPEDU���PHQXQMXNNDQ�EDKZD�SDGD�SHQDPSDQJ�GHQJDQ�
WDPEDKDQ� SHODW� EDMD� VHEDJDL� WXODQJDQ� WHNDQ� HNVWHUQDO�
NDSDVLWDV� GDQ� NHNDNXDQQ\D� PHQLQJNDW� PDVLQJ-PDVLQJ�
VHEHVDU� ������ �� GDQ� ������ ��� 6HGDQJNDQ� GDNWLOLWDV�
SHQDPSDQJ� PHPSHUOLKDWNDQ� DGDQ\D� SHQLQJNDWDQ� \DQJ�
VDQJDW�VLJQLILNDQ�KLQJJD�PHQFDSDL���������� 

3HULODNX� KXEXQJDQ� DQWDUD� EHEDQ� GDQ� SHUSLQGDKDQ� SDGD�
EHQGD� XML� WLSH� ,,� GHQJDQ� NXDW� WHNDQ� EHWRQ� IF
�  � �������
03D�GDQ�UDVLR�WXODQJDQ�U� ���������UE�GLWXQMXNNDQ�SDGD�
*DPEDU����+DVLO�SHQJXMLDQ�EDORN�NRQWURO�1��'��-�'���
PHQJDODPL�OHOHK�SDGD�EHEDQ���������N1�GHQJDQ�GHIOHNVL�

������� GDQ� SDGD� NRQGLVL� XOWLPDWH� EHEDQ� PHQFDSDL�
�������� N1� GHQJDQ� SHQXUXQDQ� GL� WHQJDK� EHQWDQJ�
VHEHVDU��������PP��6HGDQJNDQ�SDGD�EHQGD�XML�GHQJDQ�
WDPEDKDQ� SHODW� EDMD� 3� �'��-�'��� NHOHOHKDQ� WHUMDGL�
SDGD�EHEDQ���������N1�GHQJDQ�GHIOHNVL�VHEHVDU��������
PP�GDQ� EHEDQ�PDNVLPXP� \DQJ� GDSDW� GLWHULPD� DGDODK�
��������N1�GHQJDQ�GHIOHNVL��������PP��SDGD�EHEDQ�LQL�
SHODW� EDMD�PHQJDODPL�EXFNOLQJ�� 3HQJDUXK� SHQDPEDKDQ�
SHODW�EDMD� VHEDJDL� WXODQJDQ� WHNDQ�HNVWHUQDO�SDGD�EHQGD�
XML� WLSH� ,,� PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ� NDSDVLWDV�
SHQDPSDQJ�VHEHVDU����������GDQ�SHQLQJNDWDQ�NHNDNXDQ�
\DQJ� UHODWLI� NHFLO� \DLWX� ����� ��� 6HGDQJNDQ� GDNWLOLWDV�
PHQJDODPL�SHQLQJNDWDQ�VHEHVDU��������� 

.DSDVLWDV� SHQDPSDQJ� GLGDVDUNDQ� SDGD� EHVDUQ\D� EHEDQ�
PDNVLPXP�\DQJ�GDSDW�GLWHULPD�ROHK�SHQDPSDQJ�VDPSDL�
SDGD�NRQGLVL�XOWLPDWH��.HNDNXDQ�SHQDPSDQJ�GLWHQWXNDQ�
EHUGDVDUNDQ� NHPLULQJDQ� NXUYD� KXEXQJDQ� DQWDUD� EHEDQ�
GDQ� SHUSLQGDKDQ� SDGD� UHQWDQJ� HODVWLV�� 6HGDQJNDQ�
GDNWLOLWDVQ\D�GLSHUROHK�GDUL�GDNWLOLWDV�SHUSLQGDKDQ�\DLWX�
UDVLR� DQWDUD� SHUSLQGDKDQ� XOWLPDWH� GDQ� SHUSLQGDKDQ�
OHOHK�� 'DUL� SHPEDKDVDQ� GL� DWDV�� PDND� SHQJDUXK�
SHQDPEDKDQ�SHODW�EDMD�VHEDJDL�WXODQJDQ�WHNDQ�HNVWHUQDO�
WHUKDGDS�SHQLQJNDWDQ�NDSDVLWDV��NHNDNXDQ�GDQ�GDNWLOLWDV�
XQWXN� WLSH� ,� GDQ� ,,� GDSDW� GLJDPEDUNDQ� GDODP� EHQWXN�
JUDILN�VHSHUWL�WHUOLKDW�SDGD�*DPEDU���� 

'DODP� SHQJXMLDQ� EHQGD� XML� VHODLQ� SHQJXNXUDQ� EHEDQ�
GDQ� SHUSLQGDKDQ�� MXJD� GLODNXNDQ� SHQJXNXUDQ� WHUKDGDS�
UHJDQJDQ� SDGD� EHWRQ� WHNDQ�� WXODQJDQ� WDULN�� WXODQJDQ�
WHNDQ�GDQ�SHODW�EDMD�XQWXN�PHQJHWDKXL� UHVSRQ�PDVLQJ-
PDVLQJ� PDWHULDO� WHUVHEXW� NHWLND� SHPEHEDQDQ�
EHUODQJVXQJ��3DGD�*DPEDU���WHUOLKDW�EDKZD�EHWRQ�SDGD�
EDORN� NRQWURO� WLSH� ,� 1� �'��-�'��� PHQXQMXNNDQ�

*DPEDU����*UDILN�SHQJDUXK�SHQDPEDKDQ�SHODW�WHNDQ 

*DPEDU����*UDILN�KXEXQJDQ�EHEDQ�–�UHJDQJDQ�EHQGD�XML 
WLSH�,�1��'��-�'�� 

*DPEDU����*UDILN�KXEXQJDQ�EHEDQ�–�GHIOHNVL�GL�WHQJDK�
EHQWDQJ�EHQGD�XML�WLSH�,��1��'��-�'���GDQ�3��'��-�'��� 

*DPEDU���*UDILN�KXEXQJDQ�EHEDQ�–�GHIOHNVL�SDGD�WHQJDK�
EHQWDQJ�EHQGD�XML�WLSH�,,��1��'��-�'���GDQ�3��'��-�'��� 
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SHULODNX� OLQLHU� PXODL� DZDO� SHPEHEDQDQ� KLQJJD�
PHQFDSDL� EHEDQ� OHOHK� ������� N1� GLPDQD� UHJDQJDQ�
WHNDQ� EHWRQ� ������î��-��� 6HODQMXWQ\D� UHJDQJDQ� EHWRQ�
WHUXV�PHQLQJNDW�VHFDUD�OLQLHU�GHQJDQ�ODMX�SHUWDPEDKDQ�
UHJDQJDQ� \DQJ� OHELK� EHVDU� VDPSDL� ������î��-�� SDGD�
EHEDQ� XOWLPDWH� ������� N1� GDQ� SDGD� EHEDQ� LQL� EHWRQ�
PHQJDODPL� FUXVKLQJ� \DQJ� GLDZDOL� GHQJDQ� UHWDN�
KRULVRQWDO� SDGD� VHUDW� EHWRQ� WHNDQ�� 5HJDQJDQ� WXODQJDQ�
WHNDQ�WHUOLKDW�OLQLHU�GDQ�OHELK�NHFLO�GDUL�UHJDQJDQ�EHWRQ�
WHNDQ�\DLWX�WHUFDWDW�������î��-��SDGD�EHEDQ��������N1��
6HWHODK� LWX� UHJDQJDQQ\D�PHQLQJNDW� VHGLNLW� OHELK�EHVDU�
\DQJ� GLWXQMXNNDQ� GHQJDQ� VORSH� \DQJ� OHELK� ODQGDL�
KLQJJD� PHQFDSDL� ������î��-�� SDGD� EHEDQ� XOWLPDWH�
������� N1�� 6HGDQJNDQ� WXODQJDQ� WDULN� GDUL� DZDO�
SHPEHEDQDQ� KLQJJD� EHEDQ� ������ N1� GLPDQD� EHWRQ�
PXODL� UHWDN� SDGD� UHJDQJDQ� VHEHVDU� ������î��-�� GDQ�
KDPSLU�EHULPSLW�GHQJDQ�UHJDQJDQ�EHWRQ�WHNDQ��6HWHODK�
SHQDPSDQJ� UHWDN� VHEDJLDQ� HQHUJL� SDGD� EHWRQ� WDULN�
GLOHSDV� \DQJ� PHQ\HEDENDQ� UHJDQJDQ� SDGD� WXODQJDQ�
WDULN� EHUNHPEDQJ� OHELK� EHVDU� KLQJJD� EHEDQ�PHQFDSDL�
�������N1�GLPDQD�WXODQJDQ�WDULN�PHQJDODPL�UHJDQJDQ�
OHOHK� ������î��-��� 3DVFD� NHOHOHKDQ�� WXODQJDQ� WDULN�
PHQJDODPL� SHQLQJNDWDQ� UHJDQJDQ� \DQJ� FXNXS� EHVDU�
PHVNLSXQ� GHQJDQ� SHQDPEDKDQ� EHEDQ� \DQJ� NHFLO�
KLQJJD� PHQFDSDL� UHJDQJDQ� �������î��-�� SDGD� EHEDQ�
XOWLPDWH��������N1� 

*DPEDU� �� PHUXSDNDQ� KXEXQJDQ� DQWDUD� EHEDQ� GDQ�
UHJDQJDQ-UHJDQJDQ� \DQJ� WHUMDGL� SDGD� EHWRQ�� WXODQJDQ�
7DULN��WXODQJDQ�WHNDQ�GDQ�SHODW�EDMD�SDGD�EDORN�GHQJDQ�
SHQDPEDKDQ� SHODW� EDMD� VHEDJDL� WXODQJDQ� WHNDQ�

HNVWHUQDO� WLSH� ,� 3� �'��-�'���� 5HJDQJDQ� EHWRQ� SDGD�
VHUDW� WHNDQ� PHQXQMXNNDQ� SHULODNX� OLQLHU� GDUL� DZDO�
SHPEHEDQDQ� VDPSDL� EHEDQ� PHQFDSDL� ������� N1�
GHQJDQ� UHJDQJDQ� ������î��-��� 5HJDQJDQ� EHWRQ� WHUXV�
PHQLQJNDW� VHFDUD� OLQLHU� GHQJDQ� ODMX� SHQLQJNDWDQ�
UHJDQJDQ�\DQJ�UHODWLI�OHELK�WLQJJL��DNDQ�WHWDSL�DODW�XNXU�
KDQ\D�PDPSX�PHQFDWDW� UHJDQJDQ�VHEHVDU�������î��-��
VHEHOXP�EHEDQ�XOWLPDWH�\DLWX�SDGD�EHEDQ���������N1�
GDQ� EHULNXWQ\D� SHPEDFDDQ� WLGDN� VWDELO�� 5HJDQJDQ�
WXODQJDQ� WHNDQ� WHUOLKDW� OLQLHU� GDQ� OHELK� NHFLO� GDUL�
UHJDQJDQ�EHWRQ� WHNDQ�� SDGD�EHQGD�XML� LQL� VWUDLQ�JDXJH�
\DQJ� GLSDVDQJ� SDGD� WXODQJDQ� WHNDQ� WLGDN� EHUIXQJVL�
VHFDUD� EDLN� GDQ� UHJDQJDQ� \DQJ� WHUFDWDW� KDQ\D� VDPSDL�
������î��-�� SDGD� EHEDQ� ������� N1�� 6HGDQJNDQ�
UHJDQJDQ�WXODQJDQ�WDULN�GDUL�DZDO�SHPEHEDQDQ�VDPSDL�
EHEDQ� ������� N1� WHUOLKDW� OLQLHU� GDQ� KDPSLU� EHULPSLW�
GHQJDQ� UHJDQJDQ�EHWRQ� WHNDQ�\DLWX� VHEHVDU�������î��-���
3DGD� EHEDQ� LQL� EHWRQ� PHQJDODPL� UHWDN� \DQJ� GLLNXWL�
GHQJDQ� PHQLQJNDWQ\D� UHJDQJDQ� WXODQJDQ� WDULN� \DQJ�
OHELK� EHVDU� GDUL� VHEHOXPQ\D� GDQ� WHUXV� EHUNHPEDQJ�
KLQJJD� PHQFDSDL� UHJDQJDQ� OHOHK� ������î��-�� SDGD�
EHEDQ� ������� N1�� 6HWHODK� WXODQJDQ� OHOHK� UHJDQJDQ�
WXODQJDQ� PHQJDODPL� SHQLQJNDWDQ� \DQJ� FXNXS� EHVDU��
WHWDSL� VWUDLQ� JDXJH� WLGDN� EHUIXQJVL� GHQJDQ� EDLN��
VHKLQJJD� UHJDQJDQ� WXODQJDQ� WDULN� \DQJ� WHUXNXU� KDQ\D�
VDPSDL� EHEDQ� ������� N1� \DLWX� VHEHVDU� ������î��-���
5HJDQJDQ� SHODW� EDMD� PHQXQMXNNDQ� GDWD� \DQJ� KDPSLU�
VDPD� GHQJDQ� UHJDQJDQ� EHWRQ� GDUL� DZDO� SHPEHEDQDQ�
KLQJJD� EHEDQ� ������� N1�� KDO� LQL� GLNDUHQDNDQ� ORNDVL�
SHODW�EDMD�\DQJ�EHUDGD�GL�SHUPXNDDQ�VHUDW�WHNDQ�EHWRQ��
6HODQMXWQ\D�UHJDQJDQ�SHODW�EDMD�PHQLQJNDW�OHELK�EHVDU�
GLEDQGLQJ�EHWRQ�GDQ�PHQFDSDL�OHOHK�SDGD�EHEDQ��������
N1� GHQJDQ� UHJDQJDQ� VHEHVDU� ������î��-��� UHJDQJDQ�
SHODW� EDMD� WHUXV� EHUWDPEDK� OHELK� SURJUHVLI� KLQJJD�
PHQFDSDL� �������î��-�� SDGD� EHEDQ� XOWLPDWH� ��������
N1��'DUL�JUDILN�WHUOLKDW�EDKZD�UHJDQJDQ�SHODW�EDMD�MDXK�
OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� UHJDQJDQ� WXODQJDQ�
WHNDQQ\D�� NRQGLVL� GHPLNLDQ� PHQXQMXNNDQ� EDKZD�
SHQDPEDKDQ� SHODW� EDMD� GL� SHUPXNDDQ� EHWRQ� WHNDQ�
VDQJDW� HIHNWLI� VHEDJDL� WXODQJDQ� WHNDQ�� 6HODLQ� LWX�
SHQDPEDKDQ�SHODW�EDMD�MXJD�EHUDNLEDW�SDGD�WHUWXQGDQ\D�
SHQLQJNDWDQ� UHJDQJDQ� EHWRQ� WHNDQ�� VHKLQJJD� WXODQJDQ�
WDULN� GDSDW� PHUHJDQJ� OHELK� EHVDU� \DQJ� GDSDW�
PHQLQJNDWNDQ�GDNWLOLWDV�SHQDPSDQJ� 

*DPEDU� �� PHQXQMXNNDQ� KXEXQJDQ� DQWDUD� EHEDQ� GDQ�
UHJDQJDQ-UHJDQJDQ� SDGD� EHWRQ�� WXODQJDQ� WHNDQ� GDQ�
WXODQJDQ�WDULN�SDGD�EDORN�NRQWURO�WLSH�,,�1��'��-�'����

*DPEDU����*UDILN�KXEXQJDQ�EHEDQ�–�UHJDQJDQ�EHQGD�XML�
WLSH�,�3��'��-�'�� 

*DPEDU����*UDILN�KXEXQJDQ�EHEDQ�–�UHJDQJDQ�EHQGD�XML�
WLSH�,,�1��'��-�'�� 

*DPEDU�����*UDILN�KXEXQJDQ�EHEDQ�–�UHJDQJDQ�EHQGD�XML�
WLSH�,,�3��'��-�'�� 
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3��'��-�'�� 

*DPEDU�����3ROD�UHWDN�EHQGD�XML�WLSH�,��1��'��-�'���GDQ�3��'��-�'��� 

5HJDQJDQ�EHWRQ�SDGD� VHUDW� WHNDQ�PHQLQJNDW� OLQLHU� VHMDN�
DZDO� SHPEHEDQDQ� KLQJJD� EHEDQ� �������� N1� GHQJDQ�
UHJDQJDQ� ������î��-��� NHPXGLDQ� UHJDQJDQ� EHWRQ� WHUXV�
PHQLQJNDW� OHELK� FHSDW� GDUL� VHEHOXPQ\D� VDPSDL�
������î��-�� SDGD� EHEDQ� PDNVLPXP� �������� N1�
VHODQMXWQ\D� SHPEDFDDQ� VWUDLQ� JDXJH� WLGDN� VWDELO��
5HJDQJDQ�\DQJ�WHUMDGL�SDGD�WXODQJDQ�WHNDQ�WHUOLKDW�OLQLHU�
GDUL�DZDO�SHPEHEDQDQ�VDPSDL�EHEDQ���������N1�GHQJDQ�
UHJDQJDQ� ������î��-��� NHPXGLDQ� UHJDQJDQ� EHUNHPEDQJ�
VDQJDW� NHFLO� GDQ� KDPSLU� NRQVWDQ� VDPSDL� EHEDQ� ��������
N1�GHQJDQ�SHPEDFDDQ�UHJDQJDQ�������î��-���6HPHQWDUD�
UHJDQJDQ�WXODQJDQ�WDULN�PHQLQJNDW�VHFDUD�SHUODKDQ�\DLWX�
VHEHVDU� ������î��-�� SDGD� EHEDQ� ������ N1� GLPDQD�
SHQDPSDQJ�PXODL�UHWDN��VHWHODK�LWX�SHQLQJNDWDQ�UHJDQJDQ�
WXODQJDQ� WDULN� PHQMDGL� OHELK� EHVDU� VDPSDL� PHQFDSDL�
UHJDQJDQ� OHOHK� ������î��-�� SDGD� EHEDQ� �������� N1��
6HWHODK� LWX� WXODQJDQ� WDULN� WHUXV� EHUNHPEDQJ� VHFDUD�
SURJUHVLI� KLQJJD� PHQFDSDL� �������î��-�� SDGD� EHEDQ�
�������� N1� VHGLNLW� GLEDZDK� EHEDQ� XOWLPDWH� NDUHQD�
SHPEDFDDQ�VWUDLQ�JDXJH�\DQJ�WLGDN�VWDELO�ODJL� 

+XEXQJDQ� DQWDUD� EHEDQ� GDQ� UHJDQJDQ-UHJDQJDQ� SDGD�
EHWRQ��WXODQJDQ�WHNDQ��WXODQJDQ�WDULN�GDQ�SHODW�EDMD�SDGD�
EDORN� WLSH� ,,� \DQJ� GLEHUL� WDPEDKDQ� SHODW� EDMD� GL�
SHUPXNDDQ�VHUDW�EHWRQ�WHNDQ�3�'��-�'���VHSHUWL�WHUOLKDW�
SDGD�*DPEDU�����'DUL�JDPEDU�LQL�PHQXQMXNNDQ�DGDQ\D�
SHQLQJNDWDQ� UHJDQJDQ� EHWRQ� WHNDQ� \DQJ� OLQLHU� VDPSDL�
EHEDQ� PHQFDSDL� �������� N1� GHQJDQ� UHJDQJDQ� VHEHVDU�
������î��-���NHPXGLDQ�UHJDQJDQ�WHUXV�EHUNHPEDQJ�OHELK�
EHVDU� ODJL� VDPSDL� EHEDQ� XOWLPDWH� �������� N1� GHQJDQ�
UHJDQJDQ� ������î��-��� 3HUNHPEDQJDQ� UHJDQJDQ� SDGD�
WXODQJDQ� WHNDQ� PHQXQMXNNDQ� SHULODNX� OLQLHU� GDQ� OHELK�
ODPEDW� GDUL� EHWRQ� KLQJJD� EHEDQ� �������� N1� GHQJDQ�
UHJDQJDQ� ������î��-��� WHWDSL� SDGD� EHEDQ� EHULNXWQ\D�
UHJDQJDQ� WXODQJDQ� WHNDQ� MXVWUX� EHUEDOLN� PHQMDGL�
PHQXUXQ� GDQ� EDKNDQ� SDGD� EHEDQ� �������� N1� UHJDQJDQ�
EHUXEDK� GDUL� WHNDQ� PHQMDGL� 7DULN� \DLWX� VHEHVDU�
������î��-�� GDQ� VHODQMXWQ\D� UHJDQJDQ� WXODQJDQ� WHNDQ�
WLGDN� WHUEDFD�GHQJDQ�EDLN��+DO� LQL�PHQXQMXNNDQ�DGDQ\D�
SHQLQJNDWDQ� MDUDN� JDULV� QHWUDO� WHUKDGDS� WXODQJDQ� WDULN�
KLQJJD�PHODPSDXL� VHOLPXW�EHWRQ�G�� DNLEDW� SHQDPEDKDQ�
SHODW� EDMD�� 5HJDQJDQ� WXODQJDQ� WDULN� PHQLQJNDW� UHODWLI�
ODPEDW�GDQ�KDPSLU�EHULPSLW�GHQJDQ�UHJDQJDQ�EHWRQ�SDGD�
UHQWDQJ�XQFUDFNHG�VDPSDL�SHPEHEDQDQ�PHQFDSDL��������
N1� \DLWX� VHEHVDU� ������î��-��� VHODQMXWQ\D� UHJDQJDQ�
WXODQJDQ� WDULN� WHUXV� EHUNHPEDQJ� SDVFD� UHWDN� GDQ�
PHQFDSDL� UHJDQJDQ� OHOHK� ������î��-�� SDGD� EHEDQ�
�������� N1�� 6HWHODK� OHOHK� UHJDQJDQ� EHUNHPEDQJ� OHELK�

SURJUHVLI� WHWDSL� UHJDQJDQ� KDQ\D� WHUEDFD� �������î��-��
SDGD�EHEDQ���������N1�VHGLNLW�GL�EDZDK�EHEDQ�XOWLPDWH�
NDUHQD� VWUDLQ� JDXJH� UXVDN� GDQ� SHPEDFDDQ� WLGDN� VWDELO��
6HGDQJNDQ� SHUNHPEDQJDQ� UHJDQJDQ� SHODW� EDMD� VDPSDL�
SDGD�EHEDQ��������N1�UHODWLI�NHFLO�GDQ�EHULPSLW�GHQJDQ�
UHJDQJDQ� EHWRQ� WHNDQ�� VHODQMXWQ\D� UHJDQJDQ� SHODW� EDMD�
EHUNHPEDQJ� KLQJJD� PHQFDSDL� UHJDQJDQ� OHOHK�
������î��-�� SDGD� EHEDQ� �������� N1� NHPXGLDQ�
EHUNHPEDQJ� SURJUHVLI� VDPSDL� PHQFDSDL� ������î��-��
SDGD�EHEDQ���������N1��SDGD�EHEDQ�LQL�SHODW�EDMD�WHNDQ�
PHQJDODPL� EXFNOLQJ� DNLEDW� NHWLGDN� VHPSXUQDQ\D� ODV�
DQWDUD�SHODW�GDQ�DQJNXU�\DQJ�GLLNXWL�GHQJDQ�UHWDN�EHWRQ�
\DQJ� EHVDU� GL� GDHUDK� DQWDUD� WXPSXDQ� GDQ� EHEDQ��
0HVNLSXQ�GHPLNLDQ�UHJDQJDQ�SHODW�EDMD�SDGD�EHQGD�XML�
3� �'��-�'��� MXJD� EHUNHPEDQJ� VDQJDW� SURJUHVLI� MDXK�
PHODPSDXL� UHJDQJDQ� WXODQJDQ� WHNDQQ\D� \DQJ�
PHQXQMXNNDQ� WLQJNDW� HIHNWLILWDV� SHODW� EDMD� VHEDJDL�
WXODQJDQ�WHNDQ� 

'DUL�*DPEDU���GDQ�*DPEDU���PDXSXQ�*DPEDU���GDQ�
*DPEDU� ���� PHQXQMXNNDQ� UHJDQJDQ� WXODQJDQ� WHNDQ�
XQWXN�EHQGD�XML�WLSH�,�GDQ�WLSH�,,�GHQJDQ�UDVLR�WXODQJDQ�
PDVLQJ-PDVLQJ� ȡ�  � ������ �� ȡE� GDQ� ȡ�  � ������ �� ȡE�
VDQJDW� NHFLO�� VHKLQJJD� WLGDN� WHUODOX� HIHNWLI� GDODP�
PHQHULPD� WHNDQ�� 3HQDPEDKDQ� SHODW� EDMD� VHEDJDL�
WXODQJDQ�WHNDQ�HNVWHUQDO�VDQJDW�HIHNWLI�GDODP�PHQHULPD�
WHNDQ� \DQJ� GLEXNWLNDQ� GHQJDQ� DGDQ\D� SHUNHPEDQJDQ�
UHJDQJDQ�SDGD�SHODW� EDMD� \DQJ� VDQJDW� SURJUHVLI� KLQJJD�
EHEDQ� PHQFDSDL� XOWLPDWH�� +DO� LQL� GLNDUHQDNDQ� ORNDVL�
SHODW� \DQJ� EHUDGD� SDGD� VHUDW� WHUOXDU� PHQ\HEDENDQ�
EHUDSDSXQ�NHQDLNDQ�JDULV�QHWUDO�WLGDN�DNDQ�PHQXUXQNDQ�
UHJDQJDQ�SDGD�SHODW�EDMD��.RQGLVL�GHPLNLDQ�PHQMDGLNDQ�
WXODQJDQ� WDULN� GDSDW� PHUHJDQJ� OHELK� EHVDU� \DQJ�
DNLEDWQ\D� MDUDN� JDULV� QHWUDO� NH� VHUDW� WHNDQ� F� PHQMDGL�
NHFLO�GDQ� WHQWX� VDMD�PHQLQJNDWNDQ� OHQJDQ�PRPHQ�JD\D�
7DULN� EDMD� 7V�� NRQGLVL� LQLODK� \DQJ� PHQJDNLEDWNDQ�
NDSDVLWDV�SHQDPSDQJ�PHQLQJNDW��6HODLQ�LWX�SHQLQJNDWDQ�
SDGD�UHJDQJDQ�WXODQJDQ�WDULN�MXJD�GDSDW�EHUDNLEDW�SDGD�
SHQLQJNDWDQ�NXUYDWXU�DWDX�OHQGXWDQ�\DQJ�GLLNXWL�GHQJDQ�
SHQLQJNDWDQ� GDNWLOLWDV�� $NDQ� WHWDSL� SHQJDUXK�
SHQDPEDKDQ� SHODW� EDMD� SDGD� SHQDPSDQJ� EHUJDQWXQJ�
SDGD� EHVDUQ\D� UDVLR� $S�$V�� GLPDQD� $S� DGDODK� OXDV�
SHQDPSDQJ�SHODW�EDMD�GDQ�$V�DGDODK�OXDV�WXODQJDQ�WDULN��
3DGD� EORN� WLSH� ,� GHQJDQ� UDVLR� $S�$V�  � �������
SHQLQJNDWDQ� NDSDVLWDV�� NHNDNXDQ� GDNWLOLWDVQ\D� OHELK�
EHVDU�GLEDQGLQJ�GHQJDQ�EORN� WLSH�,,�GHQJDQ�UDVLR�$S�$V�
 ����������+DO� LQL� GLNDUHQDNDQ� UDVLR�$S�$V� \DQJ� OHELK�
EHVDU� PHPEHULNDQ� NRQWULEXVL� \DQJ� OHELK� EHVDU� SDGD�
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%XFNOLQJ 

1��'��-�'�� 

*DPEDU�����3ROD�UHWDN�EHQGD�XML�WLSH�,,��1��'��-�'���GDQ�3��'��-�'��� 

SHODW� GDODP� PHQHULPD� JD\D� WHNDQ� \DQJ� DNDQ�
PHPEHULNDQ� NHVHLPEDQJDQ� JD\D� GDODP� SDGD�
SHQDPSDQJ� 

.HUXQWXKDQ�GDQ�3ROD�UHWDN�EHQGD�XML�EDORN�XQWXN�WLSH�,�
GDQ�,,�VHWHODK�SHQJXMLDQ�VHSHUWL� WHUOLKDW�SDGD�*DPEDU�
���GDQ�*DPEDU���� 

'DUL� *DPEDU� ��� GDQ� *DPEDU� ��� PHQXQMXNNDQ�
EDKZD� VHPXD� EDORN� NRQWURO� EDLN� WLSH� ,� PDXSXQ� ,,�
EHQWXN� NHUXQWXKDQQ\D� DGDODK� NHUXQWXKDQ� WHNDQ� \DQJ�
GLDZDOL� GHQJDQ� WHUEHQWXNQ\D� UHWDN� KRULVRQWDO� SDGD�
GDHUDK� VHOLPXW� EHWRQ� WHNDQ� NHPXGLDQ� GLLNXWL� GHQJDQ�
PHQJHOXSDVQ\D� EHWRQ� �FRQFUHWH� VSDOOLQJ�� GDQ� EHWRQ�
PHQJDODPL� SHFDK� �FUXVKLQJ�� SDGD� EHWRQ� SDGD� EHEDQ�
XOWLPDWH�� 6HGDQJNDQ� EHQGD� XML� GHQJDQ� SHQDPEDKDQ�
SHODW� GL� VHUDW� EHWRQ� WHNDQ� XQWXN� WLSH� ,� GDQ� ,,� WLGDN�
GLMXPSDL� VSDOOLQJ� SDGD� EHWRQ��6SDOOLQJ� WHUMDGL� SDGD�3�
�'��-�'��� VHWHODK� WHUMDGL�EXFNOLQJ� SDGD� SODW� EDMD� GL�
ORNDVL� EHEDQ� 3��� NH� DUDK� WXPSXDQ� WHUMDGL� UHWDN� JHVHU�
\DQJ� FXNXS� EHVDU�� 6HFDUD� XPXP� EHQWXN� SROD� UHWDN�
DQWDUD�EDORN�NRQWURO�GDQ�EDORN�GHQJDQ�WDPEDKDQ�SHODW�
EDMD� EDLN� WLSH� ,� PDXSXQ� ,,� KDPSLU� VDPD�� DNDQ� WHWDSL�
MDUDN� DQWDUD� XMXQJ� UHWDN� �FUDFN� WLS�� GDQ� VHUDW� WHNDQ�
WHUOXDU�XQWXN�EDORN�NRQWURO�UHODWLI�OHELK�NHFLO�GLEDQGLQJ�
GHQJDQ� EDORN� GHQJDQ� WDPEDKDQ� SHODW� EDMD�� )DNWD� LQL�
PHPEXNWLNDQ� EDKZD� SHQDPEDKDQ� SHODW� EDMD� GL� VHUDW�
EHWRQ� WHNDQ� GDSDW� PHPEHULNDQ� NHVHPSDWDQ� SDGD�
WXODQJDQ� WDULN� XQWXN� PHUHJDQJ� OHELK� EHVDU� \DQJ�
EHUDNLEDW�SDGD�SHQLQJNDWDQ�GDNWLOLWDV�SHQDPSDQJ� 

���.HVLPSXODQ� 

�� 'DUL� SHPEDKDVDQ� VHEHOXPQ\D� VHFDUD� XPXP� GDSDW�
GLVLPSXONDQ� EDKZD� SHQDPEDKDQ� SHODW� EDMD� SDGD�
VHUDW� EHWRQ� WHNDQ� VDQJDW� HIHNWLI� EHUIXQJVL� VHEDJDL�
WXODQJDQ� WHNDQ� SDGD� SHQDPSDQJ�� 3HQJDUXK�
SHQDPEDKDQ�SHODW�EDMD�SDGD�VHUDW�EHWRQ�WHNDQ�GDSDW�
XUDLNDQ�VHEDJDL�EHULNXW� 

�� 3HQDPEDKDQ� SHODW� EDMD� GDSDW� PHQFHJDK� VSDOOLQJ�
GDQ�NHUXQWXKDQ�EHWRQ�DNLEDW�WHUHGXNVLQ\D�UHJDQJDQ�
EHWRQ�WHNDQ� 

�� 3HQDPEDKDQ� SHODW� EDMD� SDGD� VHUDW� WHNDQ� XQWXN�
EDORN�WLSH�,�GHQJDQ�ȡ� ���������ȡE�GDQ�UDVLR�$S�$V�
 � ������ �� PHPEHULNDQ� SHQLQJNDWDQ� NDSDVLWDV��
NHNDNXDQ� GDQ� GDNWLOLWDV� VHFDUD� EHUWXUXW-WXUXW�
VHEHVDU������������������GDQ���������� 

�� 3HQDPEDKDQ� SHODW� EDMD� SDGD� VHUDW� WHNDQ� XQWXN�
EDORN�WLSH�,,�GHQJDQ�ȡ� ���������ȡE�GDQ�UDVLR�$S�$V�
 � ������ �� SHQLQJNDWDQ� NDSDVLWDV�� NHNDNXDQ� GDQ�
GDNWLOLWDV� VHFDUD� EHUWXUXW-WXUXW� VHEHVDU� ������ ���
�������GDQ��������� 

�� 6HPDNLQ� WLQJJL� UDVLR� $S�$V� VHPDNLQ� WLQJJL�
SHQJDUXKQ\D� GDODP� SHQLQJNDWDQ� NDSDVLWDV��
NHNDNXDQ� GDQ� GDNWLOLWDV� SHQDPSDQJ� EHWRQ�� $NDQ�
WHWDSL� SDGD� SHQDPSDQJ� GHQJDQ� UDVLR� $S�$V� NHFLO�
WLGDN� EHUSHQJDUXK� EDQ\DN� SDGD� SHQLQJNDWDQ�
NHNDNXDQ�SHQDPSDQJ� 

�� %XFNOLQJ� \DQJ� WHUMDGL� SDGD� SHODW� EDMD� DNLEDW�
NHWLGDNVHPSXUQDDQ� SHQJHODVDQ� DQWDUD� DQJNXU� GDQ�
SHODW�EDMD�PHQXQMXNNDQ�EDKZD�GDNWLOLWDV�XQWXN�WLSH�
,,� PDVLK� EHUSRWHQVL� PHQLQJNDW� OHELK� WLQJJL� GDUL�
\DQJ�WHUFDWDW�GDODP�SHQHOLWLDQ�LQL�� 

8FDSDQ�7HULPD�.DVLK 

7HULPD� NHSDGD� )DNXOWDV� 7HNQLN� 8QLYHUVLWDV�
'LSRQHJRUR� \DQJ� WHODK� EHUNRQWULEXVL� SHQGDQDDQ� GDQ�
/DERUDWRULXP� %DKDQ� GDQ� .RQVWUXNVL� 8QLYHUVLWDV�
'LSRQHJRUR� \DQJ� WHODK� PHPEHULNDQ� IDVLOLWDVL� GDODP�
SHQHOLWLDQ�LQL� 

'DIWDU�3XVWDND 

$KPHG��0��0���2��$��)DUJKDO��$��.��1DJDK��DQG�$��$��
+DULG\�� ������ (IIHFW� RI� &RQILQLQJ� 0HWKRG� RQ�
7KH� 'XFWLOLW\� RI� 5HLQIRUFHG� &RQFUHWH� %HDPV��
-RXUQDO� RI� (QJLQHHULQJ� 6FLHQFHV�� 9RO�� ����1R��
������-���� 

$ODVDGL�� 6��� 6KDILJK� 3��� DQG� ,EUDKLP� =��� ����D��
([SHULPHQWDO�6WXG\�RQ�WKH�)OH[XUDO�%HKDYLRU�RI�
RYHU� 5HLQIRUFHG� &RQFUHWH� %HDPV� %ROWHG� ZLWK�
&RPSUHVVLRQ� 6WHHO� 3ODWH�� 3DUW� ,�� $SSOLHG�
6FLHQFH�� 9RO� ���� ����� KWWSV���GRL�RUJ���������
DSS�������� 

$ODVDGL��6���,EUDKLP�=���6KDILJK�3���-DYDQPDUGL�$���DQG�
1RXUL� .��� ����E�� $Q� ([SHULPHQWDO� DQG�
1XPHULFDO� 6WXG\� RQ� WKH� )OH[XUDO� 3HUIRUPDQFH�
RI� 2YHU-5HLQIRUFHG� &RQFUHWH� %HDP�
6WUHQJWKHQLQJ� ZLWK� %ROWHG-&RPSUHVVLRQ� 6WHHO�
3ODWHV�� 3DUW� ,,�� $SSOLHG� 6FLHQFH�� 9RO� ���� ����
KWWSV���GRL�RUJ���������DSS��������� 



�� Vol. 28 No. 1, April 2021 

1XURML� 

Diterima 2 Agustus 2020, Direvisi 1 Februari 2021, Diterima untuk dipublikasikan 5 April 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.28.1.4 

$OL�� $KPHG� 0��� DQG� 0RKDPHG� $�� 7DUNKDQ�� ������
([SHULPHQWDO� ,QYHVWLJDWLRQ� RI� &RQILQLQJ� 7KH�
&RPSUHVVLRQ� =RQH� LQ� 2YHU-5HLQIRUFHG� %HDPV��
,QWHUQDWLRQDO� -RXUQDO� RI�(QJLQHHULQJ�6FLHQFHV�	�
5HVHDUFK��9RO�����1R��������-���� 

$6&(-$&,� &RPPLWWHH� ���� RQ� 6KHDU� DQG� 7RUVLRQ�
�������� 5HFHQW� $SSURDFKHV� WR� 6KHDU� 'HVLJQ� RI�
6WUXFWXUDO� &RQFUHWH�� $6&(� -RXUQDO� RI� 6WUXFWXUDO�
(QJLQHHULQJ�� 9ROXPH� ����� 1R� ���� 'HFHPEHU�
������SS������-����� 

'HODOLEHUD�� 5�� *��� DQG� -�� 6�� *LRQJR�� ������ 7KHRUHWLFDO�
DQG� 1XPHULFDO� $QDO\VLV� RI� 5HLQIRUFHG� &RQFUHWH�
%HDPV� ZLWK� &RQILQHPHQW� 5HLQIRUFHPHQW��
,%5$&21�6WUXFWXUHV�DQG�0DWHULDOV�-RXUQDO��9RO��
��� 1R���� ��-���� KWWSV���GRL�RUJ���������6����-
������������������ 

+DQ�$\�/LH��$QWRQLXV�� DQG�$OG\DQ�:��2NL\DUWD�� ������
([SHULPHQWDO� VWXG\� RI� VWHHO-ILEHU� UHLQIRUFHG�
FRQFUHWH� EHDPV� ZLWK� FRQILQHPHQW�� 3URFHGLD�
(QJLQHHULQJ�� 9RO�� ����� ����-������ KWWSV���
GRL�RUJ���������M�SURHQJ������������ 

-HIIU\�� 5��� DQG� +DGL� 0�� 1�� 6��� ������ 7KH� (IIHFW� RI�
&RQILQHPHQW� 6KDSHV� RQ� 2YHU-5HLQIRUFHG� +6&�
%HDPV��:RUOG�$FDGHP\�RI�6FLHQFH��(QJLQHHULQJ�
DQG� 7HFKQRORJ\�� 9RO�� ��� 1R�� ��� ��-���� KWWSV���
GRL�RUJ���������]HQRGR�������� 

.ULVKQD��1��.DDUWKLN��6��6DQGHHS��DQG�.��0��0LQL��������
6WXG\� RQ� UHLQIRUFHG� FRQFUHWH� EHDPV�ZLWK� KHOLFDO�
WUDQVYHUVH� UHLQIRUFHPHQW�� ,23� 3XEOLVKLQJ��
0DWHULDOV� 6FLHQFH� DQG� (QJLQHHULQJ�� ����� �-����
KWWSV���GRL�RUJ�������������-���;�������������� 

.ZDN��<RRQ-.HXQ��0DUF�2��� (EHUKDUG��:RR-6XN�.LP��
DQG� -XEXP� .LP�� ������ 6KHDU� 6WUHQJWK� RI� 6WHHO�
)LEHU-5HLQIRUFHG� &RQFUHWH� %HDPV� ZLWKRXW�
6WLUUXSV��$&,�6WUXFWXUDO�-RXUQDO��9RO������1R�����
���-�����KWWSV���GRL�RUJ���������������� 

0RKDPHG��+HED�$���������,PSURYHPHQW�LQ�WKH�'XFWLOLW\�
RI� 2YHU-UHLQIRUFHG� 16&� DQG� +6&� %HDPV� E\�
&RQILQLQJ� WKH� &RPSUHVVLRQ� =RQH�� ,QVWLWXWLRQ� RI�
6WUXFWXUDO� (QJLQHHUV�� 9RO�� ���� ���-����� KWWSV���
GRL�RUJ���������M�LVWUXF������������� 

1XU��2VFDU�)LWKUDK��������$QDOLVD�3HQJDUXK�3HQDPEDKDQ�
7XODQJDQ� 7HNDQ� WHUKDGDS� 'DNWLOLWDV� .XUYDWXU�
%DORN� EHWRQ� %HUWXODQJ�� -XUQDO� 5HND\DVD� 6LSLO��
9RO�� ��� 1R���� ��-���� KWWSV���GRL�RUJ����������
MUV�������-�������� 

3ULDVWLZL�� <XOLWD� $��� ,VZDQGL� ,PUDQ�� 1XURML�� GDQ� $ULI�
+LGD\DW�� ������ %HKDYLRU� RI� GXFWLOH� EHDP� ZLWK�
DGGLWLRQ� FRQILQHPHQW� LQ� FRPSUHVVLRQ� ]RQH�� �QG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6XVWDLQDEOH� &LYLO�
(QJLQHHULQJ� 6WUXFWXUHV� DQG� &RQVWUXFWLRQ�
0DWHULDOV� ������ <RJ\DNDUWD�� ,QGRQHVLD��
6HSWHPEHU� ��-���� SDSHU� 9RO�� ���� 1R����-�����
KWWSV���GRL�RUJ���������M�SURHQJ������������� 

6DUKDQ�� 0�� 0��� +DGL�� 1�� 6��� DQG� 7KH�� /�� +��� ������
6WUHQJWK� DQG�'XFWLOLW\�%HKDYLRXU� RI� 6WHHO� 3ODWH�
5HLQIRUFHG&RQFUHWH� %HDPV� XQGHU� )OH[XUDO�
/RDGLQJ�� 3URF�� �VW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
6WUXFWXUDO�(QJLQHHULQJ�5HVHDUFK� �L&6(5��������
��-���1RY�������6\GQH\��$XVWUDOLD� 

7DKQDW��<��%��$���6DPDDQHKE�0��$���'ZDLNDWE�0��0��
6���DQG�+DODKODF�$��0���������6LPSOH�HTXDWLRQV�
IRU� SUHGLFWLQJ� WKH� URWDWLRQDO� GXFWLOLW\� RI� ILEHU-
UHLQIRUFHGSRO\PHU� VWUHQJWKHQHG� UHLQIRUFHG�
FRQFUHWH� MRLQWV�� ,QVWLWXWLRQ� RI� 6WUXFWXUDO�
(QJLQHHUV�� 9RO�� ���� ��-���� KWWSV���
GRL�RUJ���������M�LVWUXF������������� 
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