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��� /DWDU %HODNDQJ

'DODP� SHUNHPEDQJDQ� WHNQRORJL� VDDW� LQL�� HQHUJL� PHUXSDNDQ� VXDWX� \DQJ� VDQJDW� SHQWLQJ

GDODP PHQFXNXSL NHEXWXKDQ PDQXVLD� 6XSHUNDSDVLWRU GDSDW PHQ\LPSDQ HQHUJL GDODP

NDSDVLWDV� \DQJ� WLQJJL�� 6XSHUNDSDVLWRU�PHPLOLNL� MDQJND� SHPDNDLDQ� \DQJ� MDXK� OHELK� WLQJJL� GDQ

NHFHSDWDQ�LVL�XODQJ�\DQJ�FHSDW�GLEDQGLQJNDQ�EDWHUDL�NLPLD��QDPXQ�NHWHUVHGLDDQ�HQHUJLQ\D WLGDN�

EHUODQJVXQJ� ODPD�VHSHUWL�KDOQ\D�EDWHUDL�NLPLD� >�@��0DND�SHUOX�DGDQ\D�VXDWX�SHQHOLWLDQ XQWXN

PHQJKDVLONDQ HOHNWURGD VXSHUNDSDVLWRU \DQJ PHPLOLNL NDSDVLWDQVL WLQJJL GHQJDQ SURVHV

SHPEXDWDQ�GDUL�EDKDQ�EDKDQ \DQJ UDPDK�OLQJNXQJDQ�

3DGD� GDVDUQ\D� PHNDQLVPH� SHQ\LPSDQDQ� SDGD� VXSHUNDSDVLWRU� GLEDJL� PHQMDGL� GXD�� \DLWX

QRQ�IDUDGDLF� GDQ� IDUDGDLF�� 1RQ�IDUDGDLF� \DLWX� WHUMDGLQ\D� GLVWULEXVL� PXDWDQ� SDGD� HOHNWURGD

\DQJ� PHPEHQWXN� GRXEOH� OD\HU�� 1RQ� IDUDGDLF� PHQHPSHO� SDGD� HOHNWURGD� QDPXQ� PHOLEDWNDQ

WUDQVIHU� PXDWDQ� DQWDUD� HOHNWURGD� GDQ� LRQ�LRQ� \DQJ� PHQHPSHO�� 6HGDQJNDQ� SURVHV� IDUDGDLF

PHOLEDWNDQ� WUDQVIHU� PXDWDQ� DQWDUD� HOHNWURGD� GDQ� HOHNWUROLW� VHEDJDLPDQD� WHUMDGLQ\D� UHDNVL

UHGXNVL�RNVLGDVL�\DQJ�WLGDN�PHQJXEDK�IDVD��UHYHUVLEHO���WHUMDGLQ\D�UHDNVL�UHGXNVL�RNVLGDVL SDGD�

SHUPXNDDQ HOHNWURGD \DQJ� DNWLI >�@� +DO LQL GLVHEXW� SVHXGRNDSDVLWLI \DQJ� PHQMDGL VHEDE

PHQLQJNDWQ\D NDSDVLWDQVL� %DKDQ \DQJ PHPLOLNL VLIDW UHYHUVLEHO UHGRNV DGDODK PDQJDQ GDQ�

UXWKHQLXP�

6DODK� VDWX� EDKDQ� WHUEDLN� XQWXN� SHPEXDWDQ� VXSHUNDSDVLWRU \DQJ� WHODK� GLWHOLWL DGDODK

UXWKHQLXP�� WHWDSL� ELD\D� \DQJ� WLQJJL� PHQMDGL� NHQGDOD�� 5X2� PHUXSDNDQ� ORJDP� PXOLD� \DQJ

PHPDVRN� OHELK� EDQ\DN� WUDQVIHU� HOHNWURQ� XQWXN� PHPSHUEHVDU� NDSDVLWDQVL� KLQJJD� ����� )�J

GDODP HOHNWUROLW +�62�>�@� 0HVNLSXQ EDKDQ GDVDU 5X2� SDGD HOHNWURGD VXSHUNDSDVLWRU

PHPLOLNL� NLQHUMD� \DQJ� EDJXV� WHWDSL� ELD\D� \DQJ� WLQJJL� PHQMDGL� NHQGDOD� SDGD� SHQHOLWLDQ� LQL

GLNDUHQDNDQ� WLGDN� GDSDW� GLSURGXNVL VHFDUD� PDVVDO�� 0DND� GDUL� LWX� SDUD� SHQHOLWL� PHQJDOLKNDQ

EDKDQ GDVDU HOHNWURGD NH EDKDQ DOWHUQDWLI \DQJ OHELK PXUDK� WHWDSL GHQJDQ NXDOLWDV NHUMD

\DQJ VDPD EDLNQ\D DWDX EDKNDQ OHELK EDLN� 6DODK VDWX EDKDQ SHQJJDQWL 5X2� DGDODK
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PHQJJXQDNDQ� EDKDQ�PDQJDQ� RNVLGD� GLNDUHQDNDQ� EDKDQ�PDQJDQ�PHPLOLNL� ELD\D� \DQJ� UHODWLI

PXUDK� PXGDK�GLGDSDW� GDQ�PHPLOLNL�VLIDW UHDNVL RNVLGDVL \DQJ UHYHUVLEHO�>�@

.DSDVLWDQVL� GDUL� 0DQJDQ� 2NVLGD� GHQJDQ� PHWRGH� WHUPDO� GHNRPSRVLVL� PDVLK� EHUNLVDU

DQWDUD� �������� )�J� >�@��0DND� VHODQMXWQ\D� SDUD� SHQHOLWL� PHODNXNDQ� SHQJHPEDQJDQ� HOHNWURGD

VXSHUNDSDVLWRU� GDUL� EDKDQ� PDQJDQ� 3DGD� HOHNWURGD� VXSHUNDSDVLWRU� GLODNXNDQ� SHQJHPEDQJDQ

GHQJDQ WXMXDQ PHQGDSDWNDQ QLODL NDSDVLWDQVL VSHVLILN \DQJ PDNVLPDO GHQJDQ FDUDPHPSHUOXDV�

SHUPXNDDQ� GDQ� PHQJJDEXQJNDQ� GHQJDQ PDWHULDO� ODLQ� /XDV� SHUPXNDDQ� DNDQ� PHPEHULNDQ�

WHPSDW�XQWXN�PXDWDQ�PHQHPSHO�SDGD�HOHNWURGD��6HPDNLQ�OXDV�SHUPXNDDQ��PDND�DNDQ�VHPDNLQ�

EDQ\DN� PXDWDQ� WHUVLPSDQ� >�@� $GDSXQ� FRQWRK� \DQJ WHUGDSDW� SDGD SHQFDPSXUDQ� DQWDUD�

0Q�0Q2� GHQJDQ�PRUIRORJL�FRUH�VKHOO���GLPHQVLRQ�SRURXV�PHPLOLNL QLODL�NDSDVLWDQVL�VSHVLILN�

PHQFDSDL�a�����)�J��NRPSRVLW�$X�0Q2� PHPLOLNL�QLODL�VSHVLILN NDSDVLWDQVL�VHEHVDU������)�J��

GDQ�NRPSRVLW�GHQJDQ�0Q2��7L2� PHPLOLNL�QLODL�NDSDVLWDQVL VSHVLILN�����)�J� >�@��+DQ\D�VDMD�

ELD\D� SHPEXDWDQ� GHQJDQ� LQL� PDVLK� WHUJRORQJ� PDKDO� GDQ NRPSOHNV�� VHKLQJJD� WLGDN� GDSDW�

GLODNXNDQ� XQWXN� SURGXNVL� VXSHUNDSDVLWRU� VHFDUD� HNRQRPLV� 2OHK� NDUHQD� LWX�� GLSHUOXNDQ�

DOWHUQDWLI ODLQ \DQJ�PHPXQJNLQNDQ� XQWXN� SHPEXDWDQ� HOHNWURGD VXSHUNDSDVLWRU�� \DLWX� GHQJDQ�

PHQJJXQDNDQ�EDKDQ�PDQJDQ�VHEDJDL�EDKDQ�GDVDU�SHPEXDWDQ HOHNWURGD VXSHUNDSDVLWRU�

3DGD� VDDW� LQL� EHEHUDSD� SHQHOLWL� PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� VXSHUNDSDVLWRU� EHUEDKDQ

GDVDU PDQJDQ GHQJDQ SHQJNHODW GDQ SHUHGXNVL EHUEDKDQ DODPL \DQJ PHWRGH IDEULNDVL HOHNWURGD�

VXSHUNDSDVLWRUQ\D� GLXEDK� PHQMDGL� PHWRGH� VLQWHVLV� JUHHQ� V\QWKHVLV�� .HOHELKDQ� GDUL VLQWHVLV�

JUHHQ� V\QWKHVLV� DGDODK� WHUEHQWXN� VHUEXN� VHFDUD� ODQJVXQJ�� EHQWXN� GDQ� SDUWLNHO� VHUEXN ELVD�

GLNRQWURO�XNXUDQQ\D�GDQ� VHUEXN� \DQJ�GLKDVLONDQ�PHPLOLNL� NHUHDNWLIDQ� \DQJ� WLQJJL� >��@� 3DGD

SHQHOLWDQ \DQJ GLODNXNDQ ROHK $PDGKHD ������ WHQWDQJ HOHNWURGD VXSHUNDSDVLWRU EHUEDKDQ�

GDVDU�PDQJDQ�\DQJ�GLODSLVL�GHQJDQ�SHQJNHODW�GDQ�SHUHGXNVL�HNVWUDN�EDKDQ�DODPL� %DKDQ�DODPL�

\DQJ�GLJXQDNDQ�XQWXN�GLWHOLWL�DGDODK�ELML�NHWXPEDU��GDXQ�SHSD\D�GDQ�NXOLW SLVDQJ��1DPXQ�QLODL�

XQWXN�NDSDVLWDQVL� VSHVLILN�\DQJ�GLGDSDWNDQ�EHUGDVDUNDQ�NHWLJD�EDKDQ \DQJ GLJXQDNDQ EHOXP

PHQFDSDL QLODL PDNVLPDO� 1LODL NDSDVLWDQVL VSHVLILN WHUWLQJJL DGD SDGD� EDKDV� GDVDU� ELML�

NHWXPEDU�VHEHVDU������)�J��GDXQ�SHSD\D�VHEHVDU������)�J��GDQ�NXOLW SLVDQJ VHEHVDU ���� )�J >��

��@� 'LKDUDSNDQ GHQJDQ PHQJJXQDNDQ PHWRGH VLQWHVLV JUHHQV\QWKHVLV��NDSDVLWDQVL�VSHVLILN�GDUL�

HOHNWURGD�VXSHUNDSDVLWRU�PDPSX�PHQFDSDL�QLODL�\DQJ PDNVLPDO�

$GDSXQ EHEHUDSD IDNWRU GDODP SHQHQWXDQ EDKDQ DODPL� \DLWX EDKDQ DODPL EHUXSDOLPEDK
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WXPEXKDQ \DQJ PHPLOLNL NHPDPSXDQ SHQJNHODW GDQ SHUHGXNVL� EDKDQ PXGDK GLWHPXNDQ GDQ

UDPDK OLQJNXQJDQ� %DKDQ�EDKDQ DODPL \DQJ GLJXQDNDQ PHPLOLNL NHPDPSXDQ�SHQJNHODW� GDQ�

SHUHGXNVL�\DQJ�WLQJJL�GLPDQD�EDKDQ�EDKDQ�LQL�GLSLOLK�NDUHQD PHPLOLNL DQWLRNVLGDQ \DQJ WLQJJL

GDQ PHQJDQGXQJ 2+� VHEDJDL EDKDQ XWDPD XQWXN PHUHGXNVL� PDQJDQ�� 3HQJNHODW� GLSHUOXNDQ�

XQWXN�PHPEDWDVL�SHUWXPEXKDQ�SDUWLNHO�VHKLQJJD GLGDSDWNDQ SDUWLNHO XNXUDQ NHFLO GDQ PHPEXDW

PRUIRORJL HOHNWURGD GDODP VNDOD QDQR� $GDSXQ SHQHOLWLDQ \DQJ GLODNXNDQ GHQJDQ

PHQJJXQDNDQ EDKDQ DODPL \DQJ EDQ\DN PHQJDQGXQJ PDQJDQ GLDQWDUDQ\D DGDODK EXDK

NDSXODJD GDQ MDKH� %DKDQ WHUVHEXW WHODK GLJXQDNDQ VHEDJDL EDKDQ XWDPD GDODP SHPEXDWDQ

HOHNWURGD VXSHUNDSDVLWRU WHWDSL QLODL NDSDVLWDQVL� VSHVLILN� GDUL� EXDK� NDSXODJD� GDQ� MDKH� PDVLK�

UHODWLI�NHFLO�\DLWX������)�J�GDQ����� )�J�>��@��2OHK�NDUHQD�LWX��GLSHUOXNDQ�SHQJHPEDQJDQ�\DQJ�

OHELK� ODQMXW� GHQJDQ� PHQJXEDK IXQJVL� EDKDQ� DODPL� PHQMDGL� SHUHGXNVL� GDQ� SHQJNHODW� 0Q)�

PHQJJXQDNDQ�PHWRGH�VLQWHVLV JUHHQ V\QWKHVLV�

3DGD� SHQHOLWLDQ� LQL� EDKDQ�EDKDQ� \DQJ� DNDQ�GLJXQDNDQ� VHEDJDL� SHQJNHODW� GDQ� SHUHGXNVL

DGDODK� ��� MHUXN� QLSLV� �&LWUXV� DXUDQWLIROLD��� ��� NXOLW� SLVDQJ� �0XVD� SDUDGLVLDFD��� GDQ� ��� NXOLW

PDQJJLV �*DUFLQLD PDQJRVWDQD�� %DKDQ�EDKDQ WHUVHEXW PHPHUOXNDQ DGDQ\D EDKDQ SHUHGXNVL�

GDQ�SHQJNHODW��(OHNWURGD�DNDQ�GLXNXU�NDSDVLWDQVL�VSHVLILNQ\D�PHQJJXQDNDQ�F\FOLFYROWDPPHWU\�

0RUIRORJL� GDQ� VWUXNWXU� NULVWDOQ\D� DNDQ� GLXNXU� PHQJJXQDNDQ� 6(0� GDQ� ;5'� .DQGXQJDQ�

HNVWUDN� EDKDQ� DODPL� GDQ� FDPSXUDQ� EDKDQ� DODPL� GDQ� PDQJDQ� DNDQ� GLDQDOLVLV PHQJJXQDNDQ

)7,5�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ SHQMHODVDQ GL DWDV PDND UXPXVDQ PDVDODK GDODP SHQHOLWLDQ LQL DGDODK VHEDJDL

EHULNXW�

�� %DJDLPDQD SURVHV VLQWHVLV HOHNWURGD VXSHUNDSDVLWRU GHQJDQ PHQJJXQDNDQ

HNVWUDN NXOLW�MHUXN�QLSLV��NXOLW�SLVDQJ GDQ�NXOLW�PDQJJLV"

�� %DJDLPDQD NDUDNWHULVWLN HOHNWURGD VXSHUNDSDVLWRU GHQJDQ SHQJNHODW HNVWUDN NXOLW

MHUXN QLSLV��NXOLW�SLVDQJ GDQ�NXOLW�PDQJJLV"

�� %DJDLPDQD� SHQJDUXK� HNVWUDN� NXOLW� MHUXN� QLSLV�� NXOLW� SLVDQJ� GDQ� NXOLW� PDQJJLV

VHEDJDL SHQJNHODW WHUKDGDS QLODL NDSDVLWDQVL VSHVLILN \DQJ GLKDVLONDQ SDGD

HOHNWURGD VXSHUNDSDVLWRU�
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��� 7XMXDQ 3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ \DQJ GLKDUDSNDQ GDSDW GLSHUROHK�PHODOXL SHQHOLWLDQ LQL� GLDQWDUDQ\D DGDODK

VHEDJDL EHULNXW�

�� 0HQVLVWHVLV HOHNWURGD VXSHUNDSDVLWRU GHQJDQ PHQJJXQDNDQ HNVWUDN GDXQ NXOLW

MHUXN QLSLV� NXOLW�SLVDQJ GDQ NXOLW�PDQJJLV VHEDJDL SHUHGXNVL�GDQ SHQJNHODW�

�� 0HQJDNDUDNWHULVDVL QLODL NDSDVLWDQVL VSHVLILN HOHNWURGD VXSHUNDSDVLWRU GHQJDQ

SHUHGXNVL GDQ SHQJNHODW HNVWUDN NXOLW MHUXN QLSLV� NXOLW SLVDQJ GDQ NXOLW PDQJJLV�

�� 0HPSHODMDUL UDVLR HNWVUDN NXOLW MHUXN QLSLV� NXOLW SLVDQJ GDQ NXOLW PDQJJLV� 'DQ

SHQJDUXKQ\D WHUKDGDS�QLODL�NDSDVLWDQVL�

��� %DWDVDQ 0DVDODK

%HEHUDSD EDWDVDQ PDVDODK \DQJ PXQFXO GDODP SHQHOLWLDQ LQL� GLDQWDUDQ\D VHEDJDL EHULNXW�

�� 3HQJJXQDDQ 0Q) VHEDJDL EDKDQ HOHNWURNLPLD GDODP SHPEXDWDQ HOHNWURGD

VXSHUNDSDVLWRU�

�� 9DULDVL SHUEDQGLQJDQ PDVVD 0Q) WHUKDGDS SHQJNHODW VHEHVDU ���������� ���������

����

�� 9DULDVL�EDKDQ�SHQJNHODW�GDQ�SHUHGXNVL��HOHNWURGD�VXSHUNDSDVLWRU�\DLWX HNVWUDN NXOLW
MHUXN QLSLV�NXOLW SLVDQJ GDQ NXOLW PDQJJLV�

�� 3HPEXDWDQ HOHNWURGD VXSHUNDSDVLWRU PHQJJXQDNDQ VWDLQOHVV VWHHO GLJXQDNDQ

VHEDJDL PHGLD�SHQFDPSXUDQ�EDKDQ \DQJ EHUVLIDW�KRPRJHQ�

��� 0DQIDDW 3HQHOLWLDQ

%HEHUDSD PDQIDDW SHQHOLWLDQ�\DQJ PXQFXO GDODP SHQHOLWLDQ LQL� GLDQWDUDQ\D�VHEDJDL EHULNXW�

�� 0HQJHWDKXL NDQGXQJDQ \DQJ WHUGDSDW GLGDODP HNVWUDN GDXQ NXOLW MHUXN� NXOLW

SLVDQJ GDQ�NXOLW�PDQJJLV VHEDJDL SHUHGXNVL�GDQ�SHQJNHODW�
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�� 0HQJHWDKXL QLODL NDSDVLWDQVL VXSHUNDSDVLWRU GHQJDQ SHUHGXNVL GDQ SHQJNHODW

HNVWUDN NXOLW�MHUXN��NXOLW�SLVDQJ GDQ�NXOLW�PDQJJLV�

�� 0HQJHWDKXL SHQJDUXK DWDX NDQGXQJDQ \DQJ WHUGDSDW GDODP HNVWUDN NXOLW MHUXN�

NXOLW SLVDQJ GDQ�NXOLW�PDQJJLV�

��� 0HWRGH 3HQHOLWLDQ

�� 6WXGL 3XVWDND

0HWRGH�\DQJ�GLJXQDNDQ�SDGD�NDU\D�LOPLDK�LQL�PHUXSDNDQ�NXPSXODQ�GDUL�EHEHUDSD

OLWHUDWXU \DQJ VHVXDL GHQJDQ MXUQDO� EXNX GDQ DUWLNHO GLPDQD PHQMDGL SDQGXDQ GDODP

PHQJHUMDNDQ SURSRVDO�LQL�

�� %LPELQJDQ GDQ 'LVNXVL

0HWRGH LQL GLODNXNDQ GHQJDQ PHODNVDQDNDQ GLVNXVL PDWHUL \DQJ GLSHUROHK� GHQJDQ

GRVHQ SHPELPELQJ \DQJ EHUNDLWDQ�GHQJDQ WRSLF \DQJ VHGDQJ GLWHOLWL�

�� )DEULNDVL (OHNWURGD 6XSHUNDSDVLWRU

0HWRGH� LQL�PHUXSDNDQ� SURVHV� SHPEXDWDQ� HOHNWURGD� VXSHUNDSDVLWRU� GHQJDQ� SHQJNHODW

EHUEDKDQ GDVDU HNVWUDN NXOLW SLVDQJ� MHUXN QLSLV GDQ PDQJJLV GL /DERUDWRULXP 0DWHULDO

7HNQLN )LVLND

�� .DUDNWHULVDVL (OHNWURGD 6XSHUNDSDVLWRU

0HWRGH�LQL PHODNVDQDNDQ�SHQJXNXUDQ�GDQ�NDUDNWHULVDVL�QLODL�NDSDVLWDQVL VSHVLILN SDGD

HOHNWURGD VXSHUNDSDVLWRU�KLQJJD GLWHPXNDQ KDVLO \DQJ VHVXDL�


