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0HQWLPXQ� �DGDODK� � VDODK� � VDWX� � MHQLV� � VD\XUDQ� �\DQJ� �GLJHPDUL� �PDV\DUDNDW��

6DODK�VDWX��MHQLV��PHQWLPXQ��\DQJ��PHPLOLNL��QLODL HNRQRPL��WLQJJL��GDQ��EDQ\DN��

GLFDUL� LDODK� PHQWLPXQ� -HSDQJ� DWDX� .\XUL �&XFXPLV� VDWLYXV /� YDU�� -DSDQHVH�

VHKLQJJD� NHEXWXKDQ� PHQWLPXQ� MHSDQJ WHUXV� PHQLQJNDW�� 1LODL� JL]L� PHQWLPXQ�

FXNXS� EDLN� NDUHQD� VD\XUDQ� EXDK� LQL� PHUXSDNDQ� VXPEHU� PLQHUDO� GDQ� YLWDPLQ���

%XDK� PHQWLPXQ� PHQJDQGXQJ� ]DW�]DW� VDSRQLQ�� SURWHLQ�� OHPDN�� NDOVLXP�� IRVIRU��

EHVL�� EHOHUDQJ�� YLWDPLQ� $�� %��� GDQ� &�� �0HQWLPXQ PHQWDK� EHUVLIDW� PHQXUXQNDQ�

SDQDV�EDGDQ��MXJD�PHQLQJNDWNDQ�VWDPLQD��.DQGXQJDQ�����J�PHQWLPXQ�WHUGLUL�GDUL�

���NDORUL������J�SURWHLQ�������J�SDWL����J NDUERKLGUDW�����PJ�IRVIRU������PJ�EHVL��

�����J�WLDQLQ������J�ULERIODYLQ�����PJ�DVDP��:LMR\R���������

3URGXNVL� PHQWLPXQ� GL� ,QGRQHVLD� PDVLK� UHQGDK� SDGDKDO� SRWHQVLQ\D� FXNXS�

WLQJJL�� .HEDQ\DNDQ� SDUD� SHWDQL� PHQWLPXQ� GL� ,QGRQHVLD� PDVLK� PHQJDQJJDS�

EHUWDQDP�PHQWLPXQ�DGDODK�XVDKD�VDPSLQJDQ��VHKLQJJD�SHQDQJDQDQQ\D�SXQ�PDVLK�

EHOXP� RSWLPDO�� 5HQGDKQ\D� SURGXNWLYLWDV� WDQDPDQ�PHQWLPXQ� GL� ,QGRQHVLD� GDSDW�

GLVHEDENDQ�ROHK�EHEHUDSD�IDNWRU�GL�DQWDUDQ\D�DGDODK��PDVLK��NXUDQJ��LQWHQVLI��GDQ�

HILVLHQQ\D��EXGLGD\D��PHQWLPXQ��NHWHUVHGLDDQ��ODKDQ��\DQJ��UHODWLI�VHGLNLW��$GDQ\D�

SURVHV� DODP� GDQ� FDPSXU� WDQJDQ� PDQXVLD� GDODP� VLVWHP� EXGLGD\D� SHUWDQLDQ

NRQYHQVLRQDO PHQ\HEDENDQ� EHUNXUDQJQ\D� XQVXU� KDUD� GDODP� WDQDK�� VHKLQJJD

NHVXEXUDQ� WDQDK� PDNLQ� PHQXUXQ� \DQJ� PHQJDNLEDWNDQ� WHUMDGL� SHQXUXQDQ� KDVLO�

�6XWHMR��������



Ϯ

3HQJJXQDDQ� 3HVWLVLGD� NLPLD� VLQWHWLV� DGDODK� VDODK� VDWX� IDNWRU� PHQXUXQ\D�

NHVXEXUDQ� WDQDK�� VHODLQ� LWX� EHUNXUDQJQ\D� ODKDQ� SHUWDQLDQ� GDODP SURGXNVL DNLEDW�

SHQ\HPSLWDQ ODKDQ GHQJDQ�DGDQ\D SHUJHVHUDQ�SHQJJXQDDQ� ODKDQ�EDLN�GDUL�KXWDQ�

NH� SHUWDQLDQ� PDXSXQ� GDUL� SHUWDQLDQ� NH� QRQ� SHUWDQLDQ�� $NWLILWDV� SHUJHVHUDQ�

SHQJJXQDDQ� ODKDQ� \DQJ� VHULQJ� NDOL� WLGDN� PHPSHUKDWLNDQ� NHVHLPEDQJDQ GDQ�

NHOHVWDULDQ� DODP� FHQGHUXQJ� PHUXVDN� OLQJNXQJDQ� VHUWD� WLGDN� GLLPEDQJL� GHQJDQ�

NHWHUVHGLDQ� ODKDQ� \DQJ� PHPDGDL� SDGDKDO VLVWHP� SHUWDQLDQ� NRQYHQVLRQDO \DQJ��

VDQJDW��EHUJDQWXQJ��SDGD��NHWHUVHGLDDQ��ODKDQ��VHEDJDL��WHPSDW��WXPEXK�WDQDPDQ��

7HUEDWDVQ\D� ODKDQ� � VXEXU� � \DQJ�GDSDW� �PHQ\HGLDNDQ� �KDUD� � \DQJ� � FXNXS� �XQWXN��

SHUWXPEXKDQ� � WDQDPDQ� � VDQJDW� � WHUEDWDV�� $GDQ\D� � XSD\D� � XQWXN� � PHUHND\DVD��

ODKDQ� ODKDQ��WHUVHEXW��PHQMDGL��OHELK��VXEXU�EDLN��VHFDUD�ILVLN���NLPLD��GDQ�ELRORJL�

PHPHUOXNDQ�ZDNWX�\DQJ�FXNXS�ODPD��.HFHQGHUXQJDQ�SHWDQL�XQWXN�VDDW�LQL�DGDODK�

PHQJJXQDNDQ� SXSXN� NLPLD� �DQRUJDQLN�� NDUHQD� DODVDQ� NHSUDNWLVDQQ\D�� 3DGDKDO�

SHQJJXQDDQ�SXSXN�DQRUJDQLN�PHPSXQ\DL�EHEHUDSD�NHOHPDKDQ�DQWDUD� ODLQ�KDUJD�

UHODWLI� PDKDO�� GDQ� SHQJJXQDDQ� GRVLV� \DQJ� EHUOHELKDQ� GDSDW� PHQ\HEDENDQ�

SHQFHPDUDQ� OLQJNXQJDQ� DSDODJL� MLND� SHQJJXQDDQQ\D� VHFDUD� WHUXV�PHQHUXV GDSDW�

PHQ\HEDENDQ�SURGXNWLYLWDV�ODKDQ�PHQXUXQ �)HILDQL��������

3HUPDVDODKDQ� WHUVHEXW� GDSDW� GLDWDVL� GHQJDQ FDUD WHNQLN� EXGLGD\D� WDQDPDQ�

WDQSD�PHQJJXQDNDQ� WDQDK� GDQ� WLGDN�PHPHUOXNDQ� ODKDQ� \DQJ� FXNXS� OXDV� GDODP

PHQLQJNDWNDQ� SHUWXPEXKDQ� GDQ� KDVLO� WDQDPDQ�� 6DODK� VDWX� XSD\D� LQWHQVLILNDVL�

\DQJ� SDGD� DNKLUQ\D� GDSDW� PHQLQJNDWNDQ� HILVLHQVL� GDQ� QLODL� HNRQRPL GDODP�

SHQJJXQDDQ� ODKDQ� GDQ� SHQJJXQDDQ� SXSXN� DGDODK� WHNQLN� EXGLGD\D� VHFDUD�

KLGURSRQLN��$UGLDQ� ������



ϯ

%XGLGD\D� WDQDPDQ� VHFDUD� KLGURSRQLN� GLODNXNDQ� WDQSD� PHQJJXQDNDQ� WDQDK�

VHEDJDL� PHGLD� WXPEXK� WDQDPDQ�� PHODLQNDQ� PHQJJXQDNDQ� PHGLD� SRUXV� ODLQQ\D�

\DQJ� EHUIXQJVL�PHQJLNDW� DLU� VHUWD�PHQRSDQJ� WXEXK� WDQDPDQ� 6LVWHP� KLGURSRQLN�

PHPLOLNL�NHXQJJXODQ�GLDQWDUDQ\D OHELK�XQJJXO�GDUL�VHJL�KDVLO�SDQHQ��MDQJND�ZDNWX�

SDQHQ� WDQDPDQ� OHELK� FHSDW�� WLGDN�PHPEXWXKNDQ�EDQ\DN� UXDQJ�GDQ� WHPSDW�� VHUWD�

OHELK�WDKDQ�WHUKDGDS�KDPD�SHQ\DNLW �$JXVWLQD��������

6DODK�VDWX�PHWRGH SHQ\LUDPDQ \DQJ�FRFRN�XQWXN�GLWHUDSNDQ�GDODP�EXGLGD\D�

WDQDPDQ� VHFDUD� KLGURSRQLN� \DLWX� GHQJDQ�PHQJJXQDNDQ� VLVWHP� LULJDVL� WHWHV� �GULS�

LUULJDWLRQ����0HWRGH�LULJDVL�WHWHV�VDQJDW�FRFRN�GLWHUDSNDQ�SDGD�ODKDQ�\DQJ�WLQJNDW�

NHWHUVHGLDDQ� DLUQ\D� WHUEDWDV� VHUWD� NRQGLVL� ILVLN� ODKDQ� \DQJ� NXUDQJ� PHQGXNXQJ�

NDUHQD� DLU� EHWXO�EHWXO� WHUVHUDS� ROHK� SHUDNDUDQ� WDQDPDQ� GDQ� WLGDN� PHQJDODPL�

SHQJXDSDQ�DWDX�SHORORVDQ�\DQJ�EHUOHELKDQ��.DVLUDQ�������� 0HQXUXW�6HUKDW�HW DO�

������� PHODSRUNDQ� EDKZD� SHUDZDWDQ� LULJDVL� VHFDUD� VLJQLILNDQ� PHPSHQJDUXKL�

KDVLO�� SDQMDQJ� EXDK�� GLDPHWHU� EXDK�� EHUDW� EXDK� GDQ� UDVLR� EDKDQ� NHULQJ�� 'L�

VDPSLQJ NRQGLVL�DLU�\DQJ�NXUDQJ�PHPDGDL��GDSDW�GLUHNRPHQGDVLNDQ�EDKZD�\DQJ�

SDOLQJ� FRFRN� VHEDJDL� OHYHO� DSOLNDVL� DLU� XQWXN� LULJDVL� PHQWLPXQ� GHQJDQ VLVWHP�

LULJDVL�WHWHV

.HEXWXKDQ�QXWULVL�PHUXSDNDQ�KDO�\DQJ�SDOLQJ�EHUSHQJDUXK�GLGDODP�EXGLGD\D�

KLGURSRQLN� WHUKDGDS� SHUWXPEXKDQ� WDQDPDQ�� %HUFRFRN� WDQDP� VLVWHP� KLGURSRQLN�

PXWODN�PHPHUOXNDQ�SXSXN�VHEDJDL�VXPEHU�QXWULVL�EDJL�WDQDPDQ��3XSXN�GLEHULNDQ�

GDODP� EHQWXN� ODUXWDQ� \DQJ� PHQJDQGXQJ� XQVXU� PDNUR GDQ� PLNUR� GLGDODPQ\D��

3XSXN� WDQDPDQ� \DQJ� GLSDNDL� GDODP� EXGLGD\D� KLGURSRQLN� EHUXSD� ODUXWDQ� QXWULVL�

$% PL[�� \DQJ� WHUGLUL� GDUL� GXD� NRPSRQHQ� SXSXN� $� GDQ� %�� 3XSXN� $%� PL[�



ϰ

PHQJDQGXQJ����XQVXU�KDUD�NLPLD�GLGDODPQ\D����XQVXU�NLPLD�SDGD�SXSXN�$�GDQ�

���XQVXU�SDGD�SXSXN�%�\DQJ�PDQD�NHGXDQ\D�GLEXDW�VHVXDL�GHQJDQ�NHEXWXKDQ�1�

WRWDO SDGD�WDQDPDQ�

6LVWHP�KLGURSRQLN��VHODLQ�PHPHUOXNDQ�QXWULVL�\DQJ�PHQFXNXSL�WDQDPDQ�MXJD�

PHPEXWXKNDQ� WLQJNDW� (OHFWULFDO� &RQGXFWLYLW\ �(&�� \DQJ� VHVXDL�� (OHFWULFDO�

&RQGXFWLYLW\� �(&�� SDGD� SXSXN�$%�PL[�PHUXSDNDQ� NHSHNDWDQ� KDUD� SDGD� SXSXN��

(&� LGHDO� DGDODK� VSHVLILN� XQWXN� VHWLDS� WDQDPDQ� GDQ� WHUJDQWXQJ� SDGD� NRQGLVL�

OLQJNXQJDQ� �6RQQHYHOG�	�9RRJW�� �������1LODL�(&� ODUXWDQ�QXWULVL� VDQJDW� SHQWLQJ�

XQWXN� GLNHWDKXL� NDUHQD� EHUKXEXQJDQ� GHQJDQ� SHQJDWXUDQ� QXWULVL� HVVHQVLDO� EDJL�

WDQDPDQ�� 3HQJDWXUDQ� (&� EHUSHQJDUXK� SDGD� SHUWXPEXKDQ� WDQDPDQ�� NDUHQD�

NHOHELKDQ�GDQ�NHNXUDQJDQ�(&�DNDQ�EHUGDPSDN�EXUXN�EDJL� WDQDPDQ��ROHK�NDUHQD�

LWX� SDGD� VHWLDS� IDVH� SHUWXPEXKDQ� GLODNXNDQ� SHUXEDKDQ� QLODL� NRQVHQWUDVL� (&�

�6XWL\RVR��������

%HUGDVDUNDQ� SHUPDVDODKDQ� GLDWDV�� GLKDUDSNDQ GHQJDQ� SHQHOLWLDQ EHUEDJDL�

QLODL� (&� \DQJ� GLODNXNDQ� DJDU PHQGDSDWNDQ� GRVLV� \DQJ� VHVXDL EDJL� WDQDPDQ�

PHQWLPXQ� MHSDQJ GHQJDQ� KDVLO� \DQJ� SDOLQJ� WHUEDLN� VHKLQJJD� GDSDW� PHQJDWXU�

HILVLHQVL�SHQJJXQDDQ�ODUXWDQ�$%�PL[�

��� 5XPXVDQ�0DVDODK

�� %DJDLPDQDNDK SHQJDUXK�EHUEDJDL�QLODL��(&��WHUKDGDS�SHUWXPEXKDQ�GDQ�KDVLO�

SDGD EXGLGD\D�WDQDPDQ�PHQWLPXQ�MHSDQJ �&XFXPLV�VDWLYXV /� YDU��-DSDQHVH��

�� %HEHUDSD� QLODL� �(&� \DQJ� PHPEHULNDQ� KDVLO� WHUEDLN� WHUKDGDS� SHUWXPEXKDQ�

GDQ�KDVLO�SDGD�EXGLGD\D�PHQWLPXQ�MHSDQJ �&XFXPLV�VDWLYXV /� YDU��-DSDQHVH��



ϱ

��� 7XMXDQ�3HQHOLWLDQ

�� 8QWXN�PHQJHWDKXL� SHQJDUXK� EHUEDJDL� QLODL� �(&�� WHUKDGDS� SHUWXPEXKDQ� GDQ�

KDVLO� SDGD� EXGLGD\D� WDQDPDQ� PHQWLPXQ� MHSDQJ �&XFXPLV� VDWLYXV /� YDU��

-DSDQHVH��

�� 8QWXN�PHQJHWDKXL�SHUODNXDQ�PDQD� \DQJ�PHPEHULNDQ�KDVLO� WHUEDLN� WHUKDGDS�

SHUWXPEXKDQ�GDQ�KDVLO�SDGD�EXGLGD\D�PHQWLPXQ�MHSDQJ �&XFXPLV�VDWLYXV /�

YDU��-DSDQHVH��

��� .HJXQDDQ�3HQHOLWLDQ

�� 6HFDUD� LOPLDK�� GDSDW�PHPSHODMDUL� GDQ�PHJHWDKXL� SHQJDUXK� SHQJDWXUDQ� QLODL�

�(&�� SDGD� VHWLDS� IDVH� SHUWXPEXKDQ� WDQDPDQ GDSDW� PHQLQJNDWNDQ�

SHUWXPEXKDQ�GDQ�KDVLO�SDGD� WDQDPDQ�PHQWLPXQ� MHSDQJ �&XFXPLV� VDWLYXV /�

YDU��-DSDQHVH��

�� 6HFDUD� ILVLN��GLKDUDSNDQ�GDSDW�PHQDPEDK�ZDZDVDQ�DNDQ� WDKDSDQ�QLODL� \DQJ�

WHUEDLN GDODP� SHUWXPEXKDQ� GDQ� KDVLO� SDGD EXGLGD\D� WDQDPDQ� PHQWLPXQ�

MHSDQJ �&XFXPLV�VDWLYXV /� YDU��-DSDQHVH��

��� .HUDQJND��3HPLNLUDQ

%XGLGD\D�WDQDPDQ�PHQWLPXQ�MHSDQJ��&XFXPLV�VDWLYXV /��YDU��-DSDQHVH� GDSDW�

GLODNXNDQ�GHQJDQ�EXGLGD\D�VHFDUD�KLGURSRQLN�VLVWHP�LULJDVL�WHWHV �GULS�LUULJDWLRQ��

'HQJDQ�VLVWHP�LQL�DNDQ�OHELK�HILVLHQ�GDQ�QLODL�HNRQRPL�GDODP�SHQJJXQDDQ ODKDQ�

VHUWD PHUXSDNDQ�VDODK�VDWX�XSD\D�RSWLPDOLVDVL ODKDQ�\DQJ� WLGDN�SURGXNWLI�� ODKDQ�

VHPSLW� DWDXSXQ� UXDQJ� VHNLWDU� UXPDK� \DQJ� WLGDN� SURGXNWLI� 0HWRGH� LULJDVL� WHWHV�



ϲ

VDQJDW�FRFRN�GLWHUDSNDQ�SDGD�ODKDQ�\DQJ�WLQJNDW�NHWHUVHGLDDQ�DLUQ\D�WHUEDWDV�VHUWD�

NRQGLVL� ILVLN� ODKDQ� \DQJ�NXUDQJ�PHQGXNXQJ�NDUHQD� DLU� EHWXO�EHWXO� WHUVHUDS� ROHK�

SHUDNDUDQ� WDQDPDQ� GDQ� WLGDN� PHQJDODPL� SHQJXDSDQ� DWDX� SHORORVDQ� \DQJ�

EHUOHELKDQ��.DVLUDQ���������

3HQHUDSDQ� LULJDVL� WHWHV� SDGD� VD\XUDQ� EXDK� GDSDW� PHQLQJNDWNDQ� SURGXNVL�

WDQDPDQ� VHSHUWL� PHORQ�� ORPERN� GDQ� WRPDW� ELOD� GLEDQGLQJNDQ� GHQJDQ� LULJDVL�

SHQJJHQDQJDQ��IORRGHG��\DQJ�VDQJDW�ERURV�DLU��6HODLQ�LWX�SDGD�WDQDPDQ�MHUXN GDQ�

SHHU� SHQHUDSDQ�LULJDVL� WHWHV�PHQJKDVLONDQ�SURGXNVL� MHUXN�PHQLQJNDW�DQWDUD����±

�����GDQ�DLU�LULJDVL�GDSDW�GLKHPDW�VDPSDL�OHELK�GDUL����� �&KDOPHUV� ���� GDODP�

0HULW� GDQ� 1DUND�� ������ 3HQHUDSDQ� VLVWHP� LULJDVL� WHWHV� GDSDW� PHQJKHPDW�

SHPDNDLDQ� DLU�� NDUHQD� GDSDW� PHPLQLPXPNDQ� NHKLODQJDQ�NHKLODQJDQ� DLU� \DQJ�

PXQJNLQ� WHUMDGL� VHSHUWL� SHUNRODVL�� HYDSRUDVL� GDQ� DOLUDQ� SHUPXNDDQ�� VHKLQJJD�

PHPDGDL�XQWXN�GLWHUDSNDQ�GL�GDHUDK�SHUWDQLDQ�\DQJ�PHPSXQ\DL�VXPEHU�DLU�\DQJ�

WHUEDWDV �6XPDUQD��������

6LVWHP�KLGURSRQLN��VHODLQ�PHPHUOXNDQ�QXWULVL�\DQJ�PHQFXNXSL�WDQDPDQ�MXJD�

PHPEXWXKNDQ�WLQJNDW��(&��\DQJ VHVXDL� (OHFWULFDO�&RQGXFWLYLW\��(&� SDGD�SXSXN�

$%�PL[�PHUXSDNDQ�NHSHNDWDQ KDUD�SDGD�SXSXN��XQWXN�PHQJXNXU�NRQVHQWUDVL�KDUD�

GDSDW� PHQJJXQDNDQ� (&�PHWHU� \DQJ� EHUJXQD� XQWXN� PHQJXNXU� NHODQFDUDQ�

SHQJDQWDUDQ�OLVWULN� 1LODL�(&�ODUXWDQ�QXWULVL�VDQJDW�SHQWLQJ�XQWXN�GLNHWDKXL�NDUHQD�

EHUKXEXQJDQ� GHQJDQ� SHQJDWXUDQ� QXWULVL� HVVHQVLDO� EDJL� WDQDPDQ� 3HQJDWXUDQ� (&�

EHUSHQJDUXK� SDGD� SHUWXPEXKDQ� WDQDPDQ�� NDUHQD� NHOHELKDQ� GDQ� NHNXUDQJDQ� (&�

DNDQ� EHUGDPSDN� EXUXN� EDJL� WDQDPDQ�� ROHK� NDUHQD� LWX� SDGD� VHWLDS� IDVH�

SHUWXPEXKDQ�GLODNXNDQ�SHUXEDKDQ�QLODL�NRQVHQWUDVL�(&��6XWL\RVR��������



ϳ

7DKDS� SHUVHPDLDQ� WDQDPDQ� QLODL� (&� \DQJ� GLJXQDNDQ� FXNXS� VHEHVDU� ��������

P6 FP�� GLNDUHQDNDQ� WDQDPDQ� EHOXP� PHPHUOXNDQ� KDUD� \DQJ� EHJLWX� EDQ\DN��

NHWLND�PDVXN�IDVH�YHJHWDWLI�GLWLQJNDWNDQ�VHKLQJJD�QLODL�(&�EHUXEDK�PHQMDGL�����

���� P6 FP�� XQWXN� WDQDPDQ� VD\XUDQ� EXDK�� GDQ� NHPEDOL� GLQDLNDQ� SDGD� IDVH�

SHUDOLKDQ� GDUL� YHJHWDWLI� DNKLU� NH� JHQHUDWLI EHUXEDK� PHQMDGL� �������� P6 FP��

VHODPD� WDQDPDQ� SURGXNWLI� GHQJDQ� MXPODK�1� �� WRWDO� VHEHVDU� ���� SSP� �6XWL\RVR��

������

0HQXUXW� =XONDUDPL� HW� DO��� ������� SDGD� XPXU� �� VHWHODK� WDQDP� PHPEHULNDQ�

SHQJDUXK�WHUEDLN�WHUKDGDS�WLQJJL�WDQDPDQ�PHORQ�GHQJDQ�SHPEHULDQ�QLODL��(&������

P6� FP���� 0HQXUXW� 'DZDP� HW� DO�� ������� PHPEDQGLQJNDQ� WLQJNDW� HOHNWUR�

NRQGXNWLYLWDV�GDQ�ZDNWX�SHQLQJNDWDQDQ\D��%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ�EDKZD�

WLQJNDW�(&�GHQJDQ�ZDNWX�SHQLQJNDWDQ�(&�WHUGDSDW LQWHUDNVL�\DQJ�Q\DWD�WHUKDGDS�

SHXEDK�ERERW�EXDK��3HQLQJNDWDQ�(&�GDUL�����P6�FP�� NH�����P6�FP�� SDGD�VDDW�

WDQDPDQ�EHUXPXU����VDPSDL����+67��+DUL�6HWHODK�7DQDP���PHQJKDVLONDQ�ERERW�

EXDK� WHUWLQJJL� 0HQXUXW 0DUFKHVH HW� DO�� ������� PHQDPEDKDNDQ� EDKZD�

SHQLQJNDWDQ� (& ����P6� FP���� NH� ����P6� FP�� PHQLQJNDWNDQ� NXDOLWDV� EXDK� GDQ�

PHPSHUWDKDQNDQ�KDVLO�SDQHQ� +DUD�\DQJ�GLEHULNDQ�KDUXV�PHPLOLNL�NHSHNDWDQ�DWDX�

NRQVHQWUDVL� ODUXWDQ� KDUD� GDQ� WLQJNDW� NHPDVDPDQ� �S+�� \DQJ� VHVXDL� XQWXN� MHQLV�

WDQDPDQ� WHUWHQWX��6HPDNLQ� WLQJJL�QLODL�(&� VXDWX� ODUXWDQ�KDUD�PDND�PDNLQ�EHVDU�

DUXV�OLVWULN�\DQJ�GDSDW�GLKDQWDUNDQ��6XWL\RVR��������

.RQVHQWUDVL�ODUXWDQ�QXWULVL�VDQJDW�PHQHQWXNDQ�NHEHUKDVLODQ EXGLGD\D�SDSULND�

VHFDUD� KLGURSRQLN�� .RQVHQWUDVL� ODUXWDQ� QXWULVL� EHUSHQJDUXK� Q\DWD� WHUKDGDS�

SHUXEDKDQ�MXPODK�GDXQ�GDQ�WLQJJL�WDQDPDQ�SDGD�EXGLGD\D�WDQDPDQ�SDSULND��WHWDSL�



ϴ

WLGDN� EHUSHQJDUXK� Q\DWD� WHUKDGDS� SHUEHGDDQ� YDULHWDV� GDUL� EHEHUDSD� YDULHWDV�

SDSULND�\DQJ�GLXML�FREDNDQ��<XVQLZDWL��������

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GL� DWDV� GLSHUOXNDQ� SHQHOLWLDQ� EHUEDJDL� QLODL�

(OHFWULFDO�&RQGXFWLYLW\��(&� SDGD�EXGLGD\D�WDQDPDQ�PHQWLPXQ�MHSDQJ �&XFXPLV�

VDWLYXV /��YDU��-DSDQHVH� GHQJDQ�PHQJJXQDNDQ�PHWRGH�KLGURSRQLN�VLVWHP�,ULJDVL�

7HWHV �GULS� LUULJDWLRQ� XQWXN PHQJRSWLPDONDQ� SHUWXPEXKDQ� GDQ� KDVLO� SDGD�

WDQDPDQ�PHQWLPXQ�MHSDQJ VHUWD�HILVLHQVL�SHQJJXQDDQ�QXWULVL�$%�PL[�\DLWX�GHQJDQ�

PHQJDWXU�NHEXWXKDQ�SDGD�VHWLDS�IDVH�SHUWXPEXKDQQ\D�GHQJDQ�SHQJXMLDQ�EHUEDJDL�

QLODL�(&�

��� +LSRWHVLV

%HUGDVDUNDQ� NHUDQJND� SHPLNLUDQ� GLDWDV�� PDND� KLSRWHVLV� \DQJ� GDSDW

GLNHPXNDNDQ�DGDODK��

�� 7HUGDSDW� SHQJDUXK� �(&� WHUKDGDS� SHUWXPEXKDQ� GDQ� KDVLO� SDGD EXGLGD\D�

WDQDPDQ�PHQWLPXQ�MHSDQJ �&XFXPLV�VDWLYXV /� YDU��-DSDQHVH��

�� 6DODK� VDWX� SHUODNXDQ�PHPEHULNDQ� KDVLO� WHUEDLN� EDJL� SHUWXPEXKDQ� GDQ� KDVLO�

SDGD EXGLGD\D�WDQDPDQ�PHQWLPXQ�MHSDQJ �&XFXPLV�VDWLYXV /� YDU��-DSDQHVH��


