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*HPSD� EXPL� GLGHILQLVLNDQ� VHEDJDL� JHWDUDQ� \DQJ� EHUVLIDW� DODPLDK�� \DQJ�

WHUMDGL�SDGD� ORNDVL� WHUWHQWX��GDQ�VLIDWQ\D� WLGDN�EHUNHODQMXWDQ��*HPSD�EXPL�ELDVD�

GLVHEDENDQ�ROHK�SHUJHUDNDQ�NHUDN�EXPL��OHPSHQJ�EXPL��VHFDUD�WLED�WLED��VXGGHQ�

VOLS���3HUJHVHUDQ�VHFDUD�WLED�WLED�WHUMDGL�NDUHQD�DGDQ\D�VXPEHU�JD\D��IRUFH��VHEDJDL�

SHQ\HEDEQ\D��EDLN�EHUVXPEHU�GDUL�DODP�PDXSXQ�GDUL�EDQWXDQ�PDQXVLD��DUWLILFLDO

HDUWKTXDNHV��� 6HODLQ� GLVHEDENDQ� ROHK� VXGGHQ� VOLS�� JHWDUDQ� SDGD� EXPL� MXJD� ELVD�

GLVHEDENDQ�ROHK�JHMDOD�ODLQ�\DQJ�VLIDWQ\D�OHELK�KDOXV�DWDX�EHUXSD�JHWDUDQ�NHFLO�NHFLO�

\DQJ�VXOLW�GLUDVDNDQ�PDQXVLD��&RQWRK�JHWDUDQ�NHFLO�DGDODK�JHWDUDQ�\DQJ�GLVHEDENDQ�

ROHK�ODOX�OLQWDV��PRELO��NHUHWD�DSL��WLXSDQ�DQJLQ�SDGD�SRKRQ�GDQ�ODLQ�ODLQ��*HWDUDQ�

VHSHUWL� LQL� GLNHORPSRNDQ� VHEDJDL� PLNURVHLVPLVLWDV� �JHWDUDQ� VDQJDW� NHFLO��

�6XKDUMDQWR�������

3DGD�GHVDLQ�EDQJXQDQ�JHGXQJ��WHUGDSDW�SULQVLS�\DQJ�VDQJDW�PHQGDVDU�\DLWX�

DGDQ\D�KXEXQJDQ�DQWDUD�DQDOLVLV�GDQ�GLVDLQ��+XEXQJDQ�DQWDUD�DQDOLVLV�GDQ�GLVDLQ�

LQL� SDGD� VWUXNWXU� WDKDQ� JHPSD� MXJD� GDSDW� GLDUWLNDQ� VHEDJDL� KXEXQJDQ� DQWDUD�

NHEXWXKDQ��GHPDQG��NHNXDWDQ�GDQ�VXSSO\�NHNXDWDQ��VXSSO\���.HEXWXKDQ�GDODP�KDO�

LQL� EHUDVRVLDVL� GHQJDQ� NHEXWXKDQ� NHNXDWDQ� VWUXNWXU� �EDLN� OHQWXU�� JHVHU�� DNVLDO�

PDXSXQ� SXQWLU�� VHGHPLNLDQ� VHKLQJJD� GHQJDQ� WHUFXNXSLQ\D� NHEXWXKDQ� NHNXDWDQ�

WHUVHEXW� GDSDW� PHQMDPLQ� NHDPDQDQ� VWUXNWXU �3DZLURGLNURPR�� ������ 3DGD�

SHQHOLWLDQ�LQL�GLVDLQ�VXGDK�DGD�GDQ�DNDQ�GLXML�NHNXDWDQ��VXSSO\� EDQJXQDQ GHQJDQ�

PHWRGH�VWDWLN�HNLYDOHQ��PRWHGH�UHVSRQV�VSHNWUXP��GDQ�PHWRGH�WLPH�KLVWRU\�

'DODP�PHQJDQDOLVLV�JHPSD�SDGD�EDQJXQDQ�WHUGDSDW�EHEHUDSD�YDULDEHO�\DQJ�

KDUXV� GLSHUKDWLNDQ� \DLWX� KRUL]RQWDO� GHIOHFWLRQ �GULIW�� GDQ� SHULRGH� GDUL� VWUXNWXU�

EDQJXQDQ��'ULIW \DQJ�EHUOHELKDQ� DNDQ�PHPEHUDWNDQ� VWUXNWXU� GDQ� GDSDW�PHUXVDN�

JHGXQJ�EDLN� VWUXNWXUDO�GDQ�QRQ�VWUXNWXUDO��'L� VLVL� ODLQ GHIRUPDVL� VWUXNWXU�EHUDUWL�

PHQJKDPEXUNDQ�VHEDJLDQ�HQHUJL�GDUL�JD\D�VHLVPLN� �$PEURVH�	�9HUJXQ���������

3HULRGH�EDQJXQDQ�DGDODK�NRGLVL�VDDW�EDQJXQDQ�WHUNHQD�OHEDPDQ�GDQ�WHUORQWDU�VHFDUD�

ODWHUDO�ROHK�JHPSD��DQJLQ�GDQ�EHEDQ� ODLQQ\D��EDQJXQDQ�DNDQ� WHURPEDQJ�DPELQJ�

NHGHSDQ�GDQ�NHEHODNDQJ�GHQJDQ�SHULRGH \DQJ�EHUDWXUDQ�DWDX�GDSDW�GLVHEXW�QDWXUDO

SHULRG �/LQGHEXUJ�	�0F0XOOLQ�������
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$� *HPSD

�� 3HQJHUWLDQ�GDQ�-HQLV�*HPSD�'LWLQMDX�GDUL�3HQ\HEDEQ\D

*HPSD� EXPL� ELDVD� GLVHEDENDQ� ROHK� SHUJHUDNDQ� NHUDN� EXPL� �OHPSHQJ� EXPL��

VHFDUD� WLED�WLED� �VXGGHQ� VOLS��� 3HUJHVHUDQ� VHFDUD� WLED�WLED� WHUMDGL� NDUHQD� DGDQ\D�

VXPEHU�JD\D��IRUFH��VHEDJDL�SHQ\HEDEQ\D��EDLN�EHUVXPEHU�GDUL�DODP�PDXSXQ�GDUL�

EDQWXDQ� PDQXVLD� �DUWLILFLDO� HDUWKTXDNHV��� %HULNXW� LQL� DGDODK� PDFDP� ± PDFDP�

JHPSD�PHQXUXW�:LGRGR�3DZLURGLNURPR�SDGD�EXNXQ\D�\DQJ�EHUMXGXO�6HLVPRORJL�

7HNQLN�	�5HND\DVD�.HJHPSDDQ �

D� *HPSD�5HUXQWXKDQ��&ROODSVH�(DUWKTXDNH�

3DGD�XPXPQ\D�JHPSD�EXPL�GLSDKDPL�DSDELOD�WHUMDGL�JHWDUDQ�WDQDK�VHFDUD�WLED�

WLED�EDLN�\DQJ�GDSDW�GLUDVDNDQ�ROHK�PDQXVLD�PDXSXQ�\DQJ�WLGDN��5XQWXKDQ�ODSLVDQ�

WDQDK�EDLN�UXQWXKDQ�GL�GDODP�JXD�JXD�GDQ�WDPEDQJ�WDPEDQJ��PLQH�EXUVW��GDODP�

EDWDV�EDWDV�WHUWHQWX�GDSDW�PHQJDNLEDWNDQ�JHWDUDQ�SDGD�WDQDK��.HQDSD�JXD�JXD�DWDX�

WDPEDQJ�PHQMDGL�UXQWXK�VHPDWD�PDWD�NDUHQD�WHJDQJDQ�\DQJ�EHUOHELKDQ�DNLEDW�JD\D�

JUDYLWDVL�DWDXSXQ�SHUXEDKDQ�SURSHUWL�WDQDK�EDWXDQ�

E� *HPSD�9XONDQLN��9ROFDQLF�(DUWKTXDNH�

*HPSD� YXONDQLN� WHUMDGL� NDUHQD� DGDW\D� DNWLILWDV� YXONDQLN� \DLWX� SURVHV� NHOXDU�

SDNVDQ\D�PDJPD� SDQDV� NH� DWDV� SHUPXNDDQ� WDQDK� .HOXDU� SDNVD� \DQJ� GLPDNVXG�

DGDODK�NHOXDUQ\D�PDJPD� \DQJ� WLGDN� ODQFDU� �PHQJDOLU�PLVDOQ\D��� VHKLQJJD� GDSDW�

PHQLPEXONDQ� OHGDNDQ�� 2OHK� NDUHQD� LWX� JHPSD� YXONDQLN� EHUKXEXQJDQ� GHQJDQ�

NHJLDWDQ� OHGDNDQ� JXQXQJ� EHUDSL��PXODL� GDUL� OHGDNDQ� FXNXS� NHFLO�PDXSXQ� EHVDU��

.HOXDUQ\D� PDJPD� SDQDV� VHFDUD� SDNVD� WHUVHEXW� MXJD� VHMDODQ� GHQJDQ� WHUMDGLQ\D�

GULYLQJ�IRUFH DNLEDW�SDQDV�\DQJ�DGD�GL�GDODP�EXPL��*HWDUDQ�WDQDK�\DQJ�GLWLPEXONDQ�

ROHK�SURVHV� NHOXDUQ\D�PDJPD�SDQDV� VHFDUD� SDNVD� �PHOHGDN��PHQ\HUXSDL� JHPSD�

EXPL�ZDODXSXQ�LQWHQVLWDVQ\D�OHELK�NHFLO�GDUL�JHPSD WHNWRQLN�

F� *HPSD�/HGDNDQ��([SORVLRQ�(DUWKTXDNH�

*HPSD�OHGDNDQ�WHUMDGL�NDUHQD�DGDQ\D�OHGDNDQ�\DQJ�VDQJDW�EHVDU�GL�GDODP�WDQDK�

PLVDOQ\D�DNLEDW�SHUFREDDQ�OHGDNDQ�QXNOLU�GL�EDZDK�WDQDK��/HGDNDQ�QXNOLU�GL�EDZDK�

WDQDK�GDSDW�DNDQ�PHQJKDVLONDQ�HQHUJL�QXNOLU��SDQDV�GDQ�WHNDQDQ�\DQJ�VDQJDW�WLQJJL��

$NLEDWQ\D�� WDQDK�EDWXDQ� GLSXVDW� OHGDNDQ� EDKNDQ� GDSDW� PHQJXDS�PHQMDGL� XDS�

NDUHQD�EHJLWX�WLQJJLQ\D�SDQDV�GDQ�WHNDQDQ��(QHUJL SDQDV�GDQ�WHNDQDQ�\DQJ�VDQJDW�

EHVDU� NHPXGLDQ� PHUDPEDW� GDUL� SXVDW� OHGDNDQ� NH� VHJDOD� DUDK� WHUPDVXN� NH�
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SHUPXNDDQ� WDQDK�� 5XVDNQ\D� PDVVD� EDWXDQ� DNLEDW� OHGDNDQ� GDSDW� PHUDPEDW�

VHEDJDLPDQD�UXVDN�SHFDKQ\D�PDVVD�DWDQDK�DNLEDW�JHPSD��IDXOW���5XVDNQ\D�PDVVD�

WDQDK�EDWXDQ�GDSDW� VDMD� VDPSDL�GLSHUPXNDDQ� WDQDK� VHKLQJJD�EDWXDQ�PDVVD� WDQDK�

GDSDW� WHUOHPSDU� NH� DWPRVILU�� %HJLWX� EHVDUQ\D� HQHUJL� JHWDUDQ� \DQJ� GLWLPEXONDQ�

VHKLQJJD�JHWDUDQ�WHUVHEXW�GDSDW�PHUDPEDW�GL�SHUPXNDDQ�NHVHJDOD�DUDK�GDQ�GDSDW�

GLUDVDNDQ�JHWDUDQUU\D�VHSHUWL�JHPSD�EXPL�

G� *HPSD�7HNWRQLN��7HFWRQLF�(DUWKTXDNH�

*HPSD�WHNWRQLN�DGDODK�JHPSD�\DQJ�XPXQP\D�SDOLQJ�EHVDU�GLEDQGLQJ�GHQJDQ�

MHQLV� JHPSD�JHPSD� \DQJ� ODLQ�� *HPSD� EXPL� MHQLV� LQL� HUDW� VHNDOL� KXEXQJDQQ\D�

GLQJDQ DNWLYLWDV� OHPSHQJ� WHNWRQLN� EDLN� VHNDOD� UHJLRQDO�PDXSXQ�JOREDO��*HUDNDQ�

OHPSHQJ�WHNWRQLN�PDVVD�EDWXDQ�GDSDW�VDOLQJ�EHUDGX��FRQYHUJHQW���VDOLQJ�PHQJJHVHU�

�VKHDU��� VDOLQJ� WDULN� �WHQVLRQ��GDQ�NRPELQDVL�GLDQWDUDQ\D��'XD� OHPSHQJ� WHNWRQLN�

\DQJ�VDOLQJ�EHUDGX�DWDX�PHQJJHVHU�DNDQ�PHQJDNLEDWNDQ�WHJDQJDQ��GHIRUPDVL�GDQ�

EHUDUWL�DNDQ�WHUMDGL�DNXPXODVL�HQHUJL�UHJDQJDQ��VWUDLQ HQHUJ\���$SDELOD�WHJDQJDQ�

EDWXDQ�\DQJ�WHUMDGL�VXGDK�VHGHPLNLDQ�EHVDU�GDQ�WLGDN ODJL�GDSDW�GLWDKDQ�ROHK�EDWXDQ�

PDND� NHUXVDNDQ� EDWXDQ� DNDQ� WHUMDGL�� .HUXVDNDQ� ODSLV� NHUDN� EXPL� \DQJ� WHUMDGL�

VHFDUD� WLED�WLED� PHQLPEXONDQ� JHWDUDQ� \DQJ� GLVHEDUNDQ� NH� VHPXD� DUDK� \DQJ�

VHODQMXWQ\D�PHUDPEDW� VDPSDL� SHUPXNDDQ� WDQDK�� *HWDUDQ� WDQDK� WHUVHEXW� GLNHQDO�

VHEDJDL�JHPSD�EXPL�WHNWRQLN�

�� 0DFDP�± 0DFDP�IDXOW 0RGHO

3DGD�DQDOLVLV�PHWRGH�WLPH�KLVWRU\��GLEXWXKNDQ�LQSXW�MHQLV�WLSH�SDWDKDQ��EHULNXW�

PDFDP�± PDFDP�SDWDKDQ��

D� 6WULNH�6OLS�)DXOW

6WULNH� VOLS DGDODK� SDWDKDQ�IDXOW GLPDQD� PDVVD� EDWXDQ� PHQJJHVHU� VHFDUD�

KRUL]RQWDO�DWDX�SDWDKDQ�\DQJ�VHDUDK�GHQJDQ�VWULNH�YHFWRU��3DWDKDQ�LQL�WHUMDGL�DNLEDW�

GXD� OHPSHQJ� WHNWRQLN� DWDX� GXD� PDVVD� EDWXDQ� \DQJ� EHUJHUDN� KRUL]RQWDO� VHFDUD�

EHUODZDQDQ�� 3DWDKDQ� MHQLV� LQL� NHPXGLDQ� GLVHEXW� 6WLNH�6OLS� )DXOW �66)��

�3DZLURGLNURPR��������
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*DPEDU���� ,OXVWUDVL�VWULNH�VOLS�IDXOW�

�6XPEHU���6HLVPRORJL�7HNQLN�	�5HND\DVD�.HJHPSDDQ�

E� 'LS�6OLS�)DXOW

6OLS�SDGD�'LS�6OLS�)DXOW DNDQ�VHDUDK�GHQJDQ�GLS YHFWRU �VOLS�NH�DWDV�DWDX�NH�

EDZDK�� 6OLS� MHQLV� LQL� GLNDWHJRULNDQ� PHQMDGL� GXD� \DLWX� VOLS� DNLEDW� JD\D� GHVDN�

�FRPSUHVVLRQ VWUHVV��GDQ�VOLS�DNLEDW�JD\D� WDULN� �WHQVLRQ VWUHVV���6OLS�DNLEDW� JD\D�

GHVDN�GLEDJL�PHQMDGL�GXD�\DLWX�UHYHUVH IDXOW �5)��GDQ� WKUXVW� IRXOW �7)���5HYHUVH�

IDXOW DSDELOD�GLS� DQJOH \DQJ�WHUMDGL�FXNXS�EHVDU�VHGDQJNDQ�WKUXVW�IDXOW DSDELOD�GLS�

DQJOH UHODWLI�NHFLO��NHGXDQ\D�NDGDQJ�NDGDQJ�GLVHEXW�PRYH�XS��6HGDQJNDQ�SDWDKDQ�

DNLEDW�JD\D�WDULN�GLVHEXW�QRUPDO�IDXOW �1)��DWDX�PRYH�GRZQ��3DZLURGLNURPR��������

*DPEDU���� )DXOWV ��D��UHYHUVH�IDXOW��E��VWULNH�VOLS�IDXOW GDQ�F��QRUPDO�IDXOW�
�6XPEHU���6HLVPRORJL�7HNQLN�	�5HND\DVD�.HJHPSDDQ�

*DPEDU���� ,OXVWUDVL�IDXOW�
�6XPEHU���6HLVPRORJL�7HNQLN�	�5HND\DVD�.HJHPSDDQ�

F� 'LS�6WULNH�6OLS�)DXOW

)DXOW MHQLV� LQL�PHUXSDNDQ�NRPELQDVL� DQWDUD� VWULNH� �VOLS� IDXOW GHQJDQ�GLS�VOLS�

IDXOW��3DWDKDQ�NRPELQDVL� LQL�XPXPQ\D�GLVHEXW�REOLTXH IDXOW �2)���.HQ\DWDDQ�GL�

ODSDQJDQ� PHQXQMXNDQ� EDKZD� VXDWX� IDXOW� NDGDQJ�NDGDQJ� WLGDN� PXUQL� VDWX� MHQLV�
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WHWDSL� GDSDW� NRPELQDVL� GLDQWDLDQ\D��.RPELQDVL� LWX�PLVDOQ\D� DQWDUD� QRUPDO� IDXOW

GHQJDQ�VWULNH�VOLS�IDXOW�

*DPEDU���� ,OXVWUDVL�GLS�VWULNH�VOLS�IDXOW�
�6XPEHU���6HLVPRORJL�7HNQLN�	�5HND\DVD�.HJHPSDDQ�

�� (QHUJL�*HORPEDQJ�*HPSD

*HORPEDQJ�*HPSD�DGDODK�JHORUQEDQJ�VXDUD�\DQJ�PHUDPEDW�PHODOXL�LQWL�EXPL�

DWDX�PHGLD�HODVWLV�ODLQQ\D��PHUXSDNDQ�HQHUJL DNXVWLN�IUHNXHQVL�UHQGDK��*HORPEDQJ�

JHPSD�GLXNXU�GHQVDQ�VHLVPRJUDI��6XKDUMDQWR���������6HEHOXP�WHUMDGL�JHPSD��SDGD�

GDHUDK� IRNXV� WHUMDGL� DNXPXODVL� HQHUJL�WHJDQJDQ� \DQJ� EHVDU� VHEDJDL� DNLEDW� GDUL�

DGDQ\D� NRSHO� JD\D� 2OHK� NDUHQD� LWX� SDGD� VDDW� WHUMDGLQ\D� JHPSD� DWDX� VDDW�

SDWDK�SHFDKQ\D�PDVVD�EDWXDQ��DNDQ�WHUMDGL�SHOHSDVDQ�HQHUJL��UHOHDVHG HQHUJ\��\DQJ�

VDQJDW�EHVDU�\DQJ�XPXPQ\D�NHPXGLDQ�GLVHEXW�HQHUJL�JHORPEDQJ�JHPSD��(QHUJL�

JHORPEDQJ�JHPSD�PHQ\HEDU�GDUL�IRNXV�GDQ�PHQXMX�NHVHJDOD�DUDK��3DZLURGLNURPR��

������

$GD�GXD� MHQLV�JHORPEDQJ�JHPSD�\DLWX�JHORPEDQJ�GDODP�WDQDK� �ERG\ ZDYHV��

\DQJ�PHUDPEDW�GDUL�SXVDW�JHPSD�NH�SHUPXNDDQ�WDQDK�GDQ�JHORPEDQJ�SHUPXNDDQ�

�VXUIDFH ZDYHV�� \DQJ�PHUDPEDW� VHSDQMDQJ� SHUPXNDDQ� WDQDK��*HORPEDQJ� GDODP�

WDQDK��ERG\ ZDYHV��WHUGLUL�GDUL�GXD PDFDP�JHORPEDQJ��6XKDUMDQWR���������\DLWX��

�� *HORPEDQJ�3� �JHORPEDQJ� SULPHU�� DGDODK� JHORPEDQJ� \DQJ�PHUDPEDW� VHFDUD�

ORQJLWXGLQDO� DWDX� NRPSUHVL�� 'DODP� PHGLD� SDGDW� �VROLG��� JHORPEDQJ LQL�

XPXPQ\D� PHUDPEDW� KDPSLU� GXD� NDOL� OHELK� FHSDW� JHORPEDQJ� 6� GDQ� GDSDW�

EHUMDODQ�PHODOXL�VHPXD�MHQLV�PDWHULDO�

�� *HORPEDQJ�6� �JHORPEDQJ� VHNXQGHU�� \DQJ� PHUDPEDW� VHFDUD� WUDQVYHUVDO� DWDX�

JHVHU��\DQJ�EHUDUWL�EDKZD�WDQDK�WHUVHEXW�GLSLQGDKNDQ�WHJDN�OXUXV�WHUKDGDS�DUDK�

SURSDJDVL�� *HORPEDQJ�6� KDQ\D� GDSDW� PHODNXNDQ� SHUMDODQDQ� PHODOXL� EHQGD�

SDGDW� GDQ� FDLUDQ� �OLTXLG��� .HFHSDWDQ� JHORPEDQJ�6� DGDODK� VHNLWDU� ���� GDUL�

JHORPEDQJ�3�



��

*HWRPKDQJ�SHUPXNDDQ��VXUIDFH ZDYH��GLDQDORJLNDQ GHQJDQ�JHORPEDQJ�DLU�GDQ�

SHUMDODQDQ�VHSDQMDQJ�SHUPXNDDQ�EXPL��*HORPEDQJ�LQL�PHUDPEDW�OHELK�ODPEDW�GLUL�

ERG\ ZDYHV�� $GD� GXD� MHQLV� JHORPEDQJ� SHUPXNDDQ�� JHORPEDQJ� 5D\OHLJK GDQ�

JHORPEDQJ�/RYH��6XKDUMDQWR��������

�� *HORPEDQJ�5D\OHLJK��MXJD�GLVHEXW�JURXQLO UROO��DGDODK�JHORPEDQJ�SHUPXNDDQ�

\DQJ�EHUMDODQ�VHEDJDL�ULDN�GHQJDQ�JHUDNDQ�\DQJ�PLULS�GHQJDQ�JHORPEDQJ�SDGD�

SHUPXNDDQ�DLU�

�� *HORPEDQJ�/RYH DGDODK�JHORPEDQJ�SHUPXNDDQ�\DQJ�PHQ\HEDENDQ�OLQJNDUDQ�

JHVHU� WDQDK�� *HORPEDQJ� LQL� ELDVDQ\D�PHUDPEDW� VHGLNLW� OHELK� FHSDW� GDULSDGD�

JHORPEDQJ

%� $QDOLVLV�%HEDQ�6HLVPLN

�� 6LVWHP�6WUXNWXU

6LVWHP� VWUXNWXU� GLEDJL�PHQMDGL� GXD� VLVWHP� \DQJ� DSDELOD� GLWLQMDX� GDUL VLVWHP�

DQDOLVLV�IUDPH�Q\D�\DLWX�VLVWHP�LQILOOHG IUDPH GDQ�VLVWHP�RSHQ IUDPH��6LVWHP�LQILOOHG

IUDPH PHUXSDNDQ� VLVWHP� GLPDQD� VDDW� PHQJDQDOLVLV�Q\D� PHPSHUWLPEDQJNDQ�

GLQGLQJ� VHEDJDL� HOHPHQ� VWUXNWXUDO�� 6HGDQJNDQ� VLVWHP� RSHQ� IUDPH DGDODK� VLVWHP�

\DQJ�WLGDN�PHPSHUWLPEDQJNDQ�GLQGLQJ�VHEDJDL�HOHPHQ�VWUXNWXU�PHODLQNDQ�KDQ\D�

VHEDJDL�EHEDQ��+DO�LQL�PHQJDNLEDWNDQ�EHUEHGDDQ�KDVLO�GDUL�NHNDNXDQ�VWUXNWXU��

*DPEDU���� 6NHWVD�VLVWHP�VWUXNWXU�LQILOOHG IUDPH�
�6XPEHU���KWWSV���WD[RQRP\�RSHQTXDNH�RUJ�



��

*DPEDU���� ,OXVWUDVL�VLVWHP�VWUXNWXU�RSHQ�IUDPH�
�6XPEHU���KWWSV���WD[RQRP\�RSHQTXDNH�RUJ�

�� 0HWRGH�$QDOLVLV�6WDWLN�(NXLYDOHQ

0HWRGH�DQDOLVLV�VWDWLN�HNXLYDOHQ�DGDODK�VXDWX�FDUD�DQDOLVLV�VWDWLN� WLJD GLPHQVL�

OLQLHU�GHQJDQ�PHQLQMDX�EHEDQ�EHEDQ�JHPSD�VWDWLN�HNXLYDOHQ��VHKXEXQJDQ�GHQJDQ�

VLIDW� VWUXNWXU� JHGXQJ� EHUDWXUDQ� \DQJ� SUDNWLV� EHUSHULODNX� VHEDJDL� VWUXNWXU� GXD�

GLPHQVL��VHKLQJJD�UHVSRQV GLQDPLN�Q\D�KDQ\D�GLWHQWXNDQ�ROHK�UHVSRQV�UDJDP�Q\D�

\DQJ� SHUWDPD� GDQ� GDSDW� GLWDPSLONDQ� VHEDJDL� DNLEDW� GDUL� EHEDQ� JHPSD� VWDWLN�

HNXLYDOHQ� �61,���������������

6HVXDL� 61,���������� ����� DQDOLVLV� JHPSD� GHQJDQ� PHWRGH� VWDWLN� HNXLYDOHQ�

GLVDUDQNDQ�KDQ\D�XQWXN�EDQJXQDQ�EHUDWXUDQ�GHQJDQ�NULWHULD�VHEDJDL�EHULNXW��

D� 7LQJJL�VWUXNWXU�JHGXQJ�GLXNXU�GDUL� WDUDI�SHQMHSLWDQ�ODWHUDO� WLGDN�OHELK�GDUL����

WLQJNDW�DWDX����P��

E� 'HQDK� VWUXNWXU� JHGXQJ� DGDODK� SHUVHJL� SDQMDQJ� WDQSD� WRQMRODQ� GDQ� NDODXSXQ�

PHPSXQ\DL�WRQMRODQ��SDQMDQJ�WRQMRODQ�WHUVHEXW�WLGDN�OHELK�GDUL�����GDUL�XNXUDQ�

WHUEHVDU�GHQDK�VWUXNWXU�JHGXQJ�GDODP�DUDK�WRQMRODQ�WHUVHEXW��� 'HQDK�VWUXNWXU�

JHGXQJ� WLGDN� PHQXQMXNNDQ� FRDNDQ� VXGXW� GDQ� NDODXSXQ� PHPSXQ\DL� FRDNDQ�

VXGXW��SDQMDQJ�VLVL� FRDNDQ� WHUVHEXW� WLGDN� OHELK�GDUL�����GDUL�XNXUDQ� WHUEHVDU�

GHQDK�VWUXNWXU�JHGXQJ�GDODP�DUDK�VLVL�FRDNDQ�WHUVHEXW��

F� 6LVWHP� VWUXNWXU� JHGXQJ� WHUEHQWXN� ROHK� VXEVLVWHP�VXEVLVWHP� SHQDKDQ� EHEDQ�

ODWHUDO�\DQJ�DUDKQ\D�VDOLQJ�WHJDN�OXUXV�GDQ�VHMDMDU�GHQJDQ�VXPEX�VXPEX�XWDPD�

RUWRJRQDO�GHQDK�VWUXNWXU�JHGXQJ�VHFDUD�NHVHOXUXKDQ��

G� 6LVWHP�VWUXNWXU�JHGXQJ�WLGDN�PHQXQMXNNDQ�ORQFDWDQ�ELGDQJ�PXND�GDQ�NDODXSXQ�

PHPSXQ\DL�ORQFDWDQ�ELGDQJ�PXND��XNXUDQ�GDUL�GHQDK�VWUXNWXU�EDJLDQ�JHGXQJ�

\DQJ�PHQMXODQJ�GDODP�PDVLQJ�PDVLQJ�DUDK��WLGDN�NXUDQJ�GDUL�����GDUL�XNXUDQ�



��

WHUEHVDU� GHQDK� VWUXNWXU� EDJLDQ� JHGXQJ� VHEHODK� EDZDKQ\D�� 'DODP� KDO� LQL��

VWUXNWXU� UXPDK� DWDS� \DQJ� WLQJJLQ\D� WLGDN� OHELK� GDUL� GXD WLQJNDW� WLGDN� SHUOX�

GLDQJJDS�PHQ\HEDENDQ�DGDQ\D�ORQFDWDQ�ELGDQJ�PXND�

H� 6LVWHP�VWUXNWXU�JHGXQJ�PHPLOLNL�NHNDNXDQ�ODWHUDO�\DQJ�EHUDWXUDQ��WDQSD�DGDQ\D�

WLQJNDW� OXQDN��<DQJ� GLPDNVXG� GHQJDQ� WLQJNDW� OXQDN� DGDODK� VXDWX� WLQJNDW�� GL�

PDQD�NHNDNXDQ�ODWHUDOQ\D�DGDODK�NXUDQJ�GDUL�����NHNDNXDQ�ODWHUDO�WLQJNDW�GL�

DWDVQ\D�DWDX�NXUDQJ�GDUL�����NHNDNXDQ�ODWHUDO�UDWD�UDWD�WLJD WLQJNDW�GL�DWDVQ\D��

'DODP�KDO�LQL��\DQJ�GLPDNVXG�GHQJDQ�NHNDNXDQ�ODWHUDO�VXDWX�WLQJNDW�DGDODK�JD\D�

JHVHU�\DQJ�ELOD�EHNHUMD�GL�WLQJNDW�LWX�PHQ\HEDENDQ�VDWX�VDWXDQ�VLPSDQJDQ�DQWDU�

WLQJNDW��

I� 6LVWHP� VWUXNWXU� JHGXQJ�PHPLOLNL� EHUDW� ODQWDL� WLQJNDW� \DQJ� EHUDWXUDQ�� DUWLQ\D�

VHWLDS�ODQWDL�WLQJNDW�PHPLOLNL�EHUDW�\DQJ�WLGDN�OHELK�GDUL������GDUL�EHUDW�ODQWDL�

WLQJNDW� GL� DWDVQ\D� DWDX� GL� EDZDKQ\D��%HUDW� DWDS� DWDX� UXPDK� DWDS� WLGDN� SHUOX�

PHPHQXKL�NHWHQWXDQ�LQL�

J� 6LVWHP� VWUXNWXU� JHGXQJ� PHPLOLNL� XQVXU�XQVXU� YHUWLNDO� GDUL� VLVWHP� SHQDKDQ�

EHEDQ� ODWHUDO� \DQJ� PHQHUXV�� WDQSD� SHUSLQGDKDQ� WLWLN� EHUDWQ\D�� NHFXDOL� ELOD�

SHUSLQGDKDQ� WHUVHEXW� WLGDN� OHELK� GDUL� VHWHQJDK� XNXUDQ� XQVXU� GDODP� DUDK�

SHUSLQGDKDQ�WHUVHEXW�

K� 6LVWHP�VWUXNWXU�JHGXQJ�PHPLOLNL�ODQWDL�WLQJNDW�\DQJ�PHQHUXV��WDQSD�OXEDQJ�DWDX�

EXNDDQ�\DQJ�OXDVQ\D�OHELK�GDUL�����OXDV�VHOXUXK�ODQWDL�WLQJNDW��.DODXSXQ�DGD�

ODQWDL� WLQJNDW� GHQJDQ� OXEDQJ� DWDX� EXNDDQ� VHSHUWL� LWX�� MXPODKQ\D� WLGDN� EROHK�

PHOHELKL�����GDUL�MXPODK�ODQWDL�WLQJNDW�VHOXUXKQ\D�

*D\D�JHPSD�VHEHQDUQ\D�EHNHUMD�VHFDUD�GLQDPLV��QDPXQ�XQWXN�PHPSHUPXGDK�

SHUKLWXQJDQ�GDQ�DJDU�OHELK�SUDNWLV�SDGD�PHWRGH�DQDOLVLV�VWDWLN�HNXLYDOHQ�HIHN�EHEDQ�

GLQDPLN�NHPXGLDQ�GLVHGHUKDQDNDQ�PHQMDGL�JD\D�KRUL]RQWDO�)�\DQJ�EHNHUMD�SDGD�

SXVDW� PDVVD�� *D\D� KRUL]RQWDO� \DQJ� EHNHUMD� SDGD� SXVDW�SXVDW� PDVVD� EDQJXQDQ�

WHUVHEXW�VLIDWQ\D�KDQ\D�VWDWLN��DUWLQ\D�EHVDU�GDQ�WHPSDWQ\D�WHWDS��VHPHQWDUD�EHEDQ

GLQDPLN� LQWHQVLWDVQ\D� EHUXEDK�XEDK� PHQXUXW� ZDNWX� �GLQDPLN��� *D\D�JD\D�

KRUL]RQWDO� WHUVHEXW� VLIDWQ\D� KDQ\D� HNXLYDOHQ� VHEDJDL� SHQJJDQWL�UHSUHVHQWDVL� GDUL�

HIHN� EHEDQ� GLQDPLN� \DQJ� VHVXQJJXKQ\D� WHUMDGL� VDDW� WHUMDGL� JHPSD� EXPL�� 2OHK�

NDUHQD�LWX�JD\D�JD\D�KRUL]RQWDO�WHUVHEXW�VHFDUD�XPXP�GLVHEXW�VHEDJDL�JD\D�EHEDQ�

KRULVRQWDO HNXLYDOHQ�VWDWLN��3DZLURGLNURPR��������



��

5HVSRQ VWUXNWXU� DNLEDW� JHPSD� VDQJDW� GLSHQJDUXKL� ROHK� EHQWXN� EDQJXQDQ� LWX�

VHQGLUL�� %DQJXQDQ� GHQJDQ� EHQWXN� EHUDWXUDQ�� VHGHUKDQD�� GDQ� VLPHWULV� DNDQ�

EHUSHULODNX�OHELK�EDLN�WHUKDGDS�JHPSD�GLEDQGLQJNDQ�GHQJDQ�EDQJXQDQ�\DQJ�WLGDN�

EHUDWXUDQ��3DXO\�GDQ�3ULHVWOH\���������8QWXN�VWUXNWXU�EDQJXQDQ�EHUDWXUDQ�SHQJDUXK�

JHPSD�UHQFDQD�GDSDW�GLWLQMDX�VHEDJDL�SHQJDUXK�EHEDQ�JHPSD�\DQJ�EHUSULODNX�VWDWLN��

\DLWX�VXDWX�UHSUHVHQWDVL�GDUL�EHEDQ�JHPSD�VHWHODK�GLVHGHUKDQDNDQ�GDQ�GLPRGLILNDVL��

�1DVXWLRQ�	�7HUXQD�

D� %DVH�6KHDU

%DVH VKHDU DGDODK�SHUNLUDDQ�JD\D�ODWHUDO�\DQJ�DNDQ�WHUMDGL�NDUHQD�SHUJHUDNDQ�

WDQDK�GDVDU�GL�GDVDU�VXDWX�VWUXNWXU��0LNH�'RGVRQ���������3HUKLWXQJDQ�EDVH�VKHDU�

GLSHQJDUXKL�ROHK�NRQGLVL�WDQDK�GL�ORNDVL��NHGHNDWDQ�GHQJDQ�SRWHQVL�VXPEHU�DNWLYLWDV�

VHLVPLN� �VHSHUWL� NHVDODKDQ� JHRORJL��� SUREDELOLWDV� SHUJHUDNDQ� WDQDK� VHLVPLN� \DQJ�

VLJQLILNDQ�WLQJNDW�GDNWLOLWDV�GDQ�NHNXDWDQ�OHELK�WHUNDLW�GHQJDQ�EHUEDJDL�NRQILJXUDVL�

VWUXNWXUDO� GDQ� EHUDW� WRWDO� VWUXNWXU� GDQ� SHULRGH� DODPL GDUL� JHWDUDQ� VWUXNWXU� NHWLND�

PHQJDODPL�EHEDQ�GLQDPLV��0LNH�'RGVRQ�������

E� 6WRU\�'ULIW

'LGHILQLVLNDQ� VHEDJDL� SHUEHGDDQ� OHQGXWDQ� ODWHUDO� DQWDUD� GXD� ODQWDL \DQJ�

EHUGHNDWDQ�� 6HODPD� JHPSD� EXPL�� JD\D� ODWHUDO� \DQJ� EHVDU� GDSDW� GLNHQDNDQ� SDGD�

VWUXNWXU�� OHQGXWDQ� ODWHUDO� GDQ� SHUJHVHUDQ �GULIW� PHPLOLNL� WLJD� HIHN� XWDPD� SDGD�

VWUXNWXU� \DLWX� JHUDNDQ� GDSDW� PHPSHQJDUXKL� HOHPHQ� VWUXNWXU� �VHSHUWL� EDORN� GDQ�

NRORP���JHUDNDQ�GDSDW�PHPSHQJDUXKL�HOHPHQ�QRQ�VWUXNWXUDO��VHSHUWL� MHQGHOD�GDQ�

FODGGLQJ�� GDQ� JHUDNDQ� GDSDW� PHPSHQJDUXKL� VWUXNWXU� \DQJ� EHUGHNDWDQ�� 7DQSD�

SHUWLPEDQJDQ�\DQJ�WHSDW�VHODPD�SURVHV�GHVDLQ�GHIOHNVL�\DQJ�EHUOHELKDQ�GDQ�GULIW

GDSDW�PHPLOLNL�HIHN�EXUXN�SDGD�HOHPHQ�VWUXNWXU��HOHPHQ�QRQVWUXNWXUDO��GDQ�PHWRGH�

WLPH�KLVWRU\ �6DPHHU�	�*RUH��������

�� 0HWRGH�$QDOLVLV�7LPH�+LVWRU\

0HQXUXW�3DZLURGLNURPR��:����������DQDOLVLV�GLQDPLN�WLPH�KLVWRU\�PHUXSDNDQ�

PHWRGH�\DQJ�SDOLQJ�DNXUDW�� WHWDSL�PHPHUOXNDQ�KLWXQJDQ�\DQJ�EDQ\DN�GDQ�ZDNWX���

\DQJ� ODPD�� 6HWHODK� SHUNHPEDQJDQ� WHNQRORJL� NKXVXVQ\D� GLELGDQJ� VRIWZDUH

NRPSXWHU�EHUNHPEDQJ��PHWRGH� LQL�PXODL� VHULQJ� GLJXQDNDQ��0HWRGH� LQL�PHPLOLNL�



��

NHOHELKDQ�GLPDQD�FRFRN�XQWXN�EDQJXQDQ�\DQJ�WLGDN�UHJXODU��GHQDK�WLGDN�VLPHWULV ��

GDQ�EDQJXQDQ�WLQJJL�

6DDW� PHQJDQDOLVLV� PHQJJXQDNDQ� PHWRGH� WLPH� KLVWRU\ GLDVXPVLNDQ GDPSLQJ

VHEHVDU�����'DPSLQJ DGDODK�HQHUJL \DQJ�PHQJKLODQJ�GLNDUHQDNDQ�JHUDNDQ�RPEDQJ�

DPELQJ�EDQJXQDQ��IDNWRU�XWDPDQ\D�GLNDUHQDNDQ�IULNVL��(QHUJL�NLQHWLN�GDUL�VWUXNWXU�

GLWUDQVIRUPDVLNDQ�PHQMDGL�SDQDV� �/LQGHEXUJ�	�0F0XOOLQ���������$GD�EHEHUDSD�

PDFDP�GDPSLQJ \DLWX�H[WHUQDO YLVFRXV�GDPSLQJ��LQWHUQDO�YLVFRXV�GDPSLQJ��ERG\�

IULFWLRQ�GDPSLQJ��UDGLDWLRQ�GDPSLQJ GDQ�K\VWHUHVLV GDPSLQJ�

([WHUQDO�YLVFRXV�GDPSLQJ GLVHEDENDQ�ROHK�SHUJHUDNDQ�VWUXNWXU�PHODOXL�XGDUD�GL�

VHNLWDUQ\D��DWDX�DLU��GL�NDVXV�WHUWHQWX���%LDVDQ\D�WHUJRORQJ�NHFLO�MLND�GLEDQGLQJNDQ�

GHQJDQ�VXPEHU�GDPSLQJ ODLQQ\D��,QWHUQDO�YLVFRXV�GDPSLQJ��ELDVDQ\D�VDWX�VDWXQ\D

GDPSLQJ� \DQJ� GLPRGHONDQ�� GDPSLQJ LQL� EHUKXEXQJDQ� GDQJDQ� YLVNRVLWDV� GDUL�

PDWHULDO�EDQJXQDQ��%RG\�IULFWLRQ�GDPSLQJ�DWDX�&RXORPE�IULFWLRQ��GLVHEDENDQ�ROHK�

IULNVL� GLDQWDUD�PHPEHU�� ,QL� WHUPDVXN� JHVHNDQ� SDGD� MRLQ�� 6XPEHU� ODLQ� GXPSLQJ

DGDODK�UDGLDWLRQ�GDPSLQJ��WLPEXO�VDDW�VWUXNWXU�EHUJHWDU�GDQ�PHQMDGL�VXPEHU�HQHUJL�

XQWXN�GDPSLQJ� %HEHUDSD�HQHUJL UDGLDVL�NHPEDOL�PHODOXL�SRQGDVL�GDQ�NHPEDOL�NH�

WDQDK��'DQ�\DQJ�WHUDNKLU��K\VWHUHVLV�GDPSLQJ�WLPEXO�VDDW�VWUXNWXU�OHOHK�VDDW�PDVD�

OHOHK��/LQGHEXUJ�	�0F0XOOLQ�������

'DWD� SHUFHSDWDQ� SHUPXNDDQ� WDQDK� �3*$�� EHUXSD� DNVHOHURJUDP�� \DLWX� JUDILN�

SHUEDQGLQJDQ�SHUFHSDWDQ�SHUPXNDDQ�WDQDK��3*$��WHUKDGDS�ZDNWX�DWDX�GXUDVL�VDDW�

WHUMDGLQ\D�JHPSD��'DWD�DNVHOHURJUDP�LQL�DNDQ�PHQMDGL�SDUDPHWHU�JHPSD�PDVXNDQ�

XQWXN�SHUDQFDQJDQ�DWDX� DQDOLVLV� VWUXNWXU��*D\D�JHPSD�PDVXNDQ�\DQJ�GLJXQDNDQ�

EHUXSD� SHUFHSDWDQ� PDNVLPXP� SHUPXNDDQ� WDQDK� �3*$�� GDUL� UHNDPDQ� JHPSD�

VHEHQDUQ\D�

�� 0HWRGH�$QDOLVLV�5HVSRQV�6SHNWUXP

5HVSRQ� VSHNWUXP� DGDODK� VXDWX� VSHNWUXP� \DQJ� GLVDMLNDQ� GDODP� EHQWXN�

JUDILN�SORW�DQWDUD�SHULRGH�JHWDU�VWUXNWXU��7���ODZDQ�UHVSRQV�UHVSRQV�PDNVLPXPQ\D�

XQWXN� VXDWX� UDVLR� UHGDPDQ�GDQ�EHEDQ�JHPSD� WHUWHQWX�5HVSRQV�PDNVLPXP�GDSDW�

EHUXSD�VLPSDQJDQ PDNVLPXP��6SHFWUDO�'LVSODFHPHQW��6'���NHFHSDWDQ�PDNVLPXP�

�6SHFWUDO� 9HORFLW\�� 69�� DWDX� SHUFHSDWDQ�PDNVLPXP� �6SHFWUDO� $FFHOHUDWLRQ�� 6$��

VXDWX�PDVVD�VWUXNWXU�GHQJDQ�GHUDMDW�NHEHEDVDQ�WXQJJDO��6LQJJOH�'HJUHH�RI�)UHHGRP��



��

6'2� �3DZLURGLNURPR�� �������$QDOLVD� UHVSRQV� ULZD\DW�ZDNWX� DGDODK� VXDWX� FDUD�

DQDOLVD�GLQDPLN�VWUXNWXU��GLPDQD�VXDWX�PRGHO�PDWHPDWLN�GDUL�VWUXNWXU�GLNHQDNDQ�

ULZD\DW� ZDNWX� GDUL� JHPSD�JHPSD� KDVLO� SHQFDWDWDQ� DWDX� JHPSD�JHPSD� WLUXDQ�

WHUKDGDS�ULZD\DW�ZDNWX�GDUL�UHVSRQV�VWUXNWXU�GLWHQWXNDQ��5HQGUD��.XUQLDZDQG\��	�

'MDXKDUL���������

*D\D�JHVHU�GDVDU�9�PHUXSDNDQ�SHQJJDQWL�SHQ\HGHUKDQDDQ�GDUL�JHWDUDQ�JHPSD

EXPL�\DQJ�EHNHUMD�SDGD�GDVDU�EDQJXQDQ�GDQ�VHODQMXWQ\D�GLJXQDNDQ�VHEDJDL�JD\D�

JHPSD� UHQFDQD� \DQJ� KDUXV� GLWLQMDX� GDODP� SHUHQFDQDDQ� GDQ� HYDOXDVL� VWUXNWXU�

EDQJXQDQ�JHGXQJ��3DZLURGLNURPR���������*D\D�JHVHU�GDVDU�9�DNDQ�GLGLVWULEXVLNDQ�

VHFDUD�YHUWLNDO� VHSDQMDQJ� WLQJJL� VWUXNWXU� VHEDJDL�JD\D�KRUL]RQWDO� WLQJNDW�)L� \DQJ�

EHNHUMD� SDGD� PDVLQJ�PDVLQJ� WLQJNDW� EDQJXQDQ�� 'HQJDQ� PHQMXPODKNDQ� JD\D�

KRUL]RQWDO�)L�SDGD�WLQJNDW�WLQJNDW�\DQJ�GLWLQMDX�GDSDW�GLNHWDKXL�JD\D�JHVHU�WLQJNDW�

9L��\DLWX�JD\D�JHVHU�\DQJ�WHUMDGL�SDGD�GDVDU�WLQJNDW�\DQJ�GLWLQMDX��)DL]DK�	�:LGRGR��

$QDOLVLV�*D\D�*HPSD�5HQFDQD�3DGD�6WUXNWXU�%HUWLQJNDW�%DQ\DN�'HQJDQ�0HWRGH�

'LQDPLN�5HVSRQG�6SHNWUD������� �

'LQDPLN�VHFDUD�VHGHUKDQD�GDSDW�GLGHILQLVLNDQ�VHEDJDL�SHUXEDKDQ�ZDNWX� %HEDQ�

GLQDPLN� DGDODK� VHWLDS� EHEDQ� \DQJ� EHVDUQ\D�� DUDKQ\D� DWDX� SRVLVLQ\D� EHUXEDK�

PHQXUXW�ZDNWX��'HPLNLDQ� MXJD�� UHVSRQV� VWUXNWXU� WHUKDGDS� EHEDQ� GLQDPLN�� \DLWX�

OHQGXWDQ�GDQ�WHJDQJDQ�\DQJ�GLKDVLONDQ��MXJD�SHUXEDKDQ�ZDNWX��DWDX�VLIDW�GLQDPLN�

&� %DQJXQDQ

�� 3ODQ�,UUHJXODULW\

.HEDQ\DNDQ�EDQJXQDQ�MDXK�OHELK�NRPSOHNV�GDUL�EHQWXN�NRWDN�\DQJ�VHGHUKDQD��

6DDW� EHEHUDSD� JHRPHWULN� EDQJXQDQ� EHUJDEXQJ� PHQMDGL� VDWX� EDQJXQDQ� PDND�

EDQJXQDQ� WHUVHEXW� GLVHEXW� EDQJXQDQ�PXOWLPDVVHG �$PEURVH� 	� 9HUJXQ�� �������

8QWXN�EHNHUMD�GHQJDQ�EDLN�SDGD�VDDW�JHPSD EXPL��EDQJXQDQ�KDUXV�PHPLOLNL�HPSDW�

DWULEXW�XWDPD�\DLWX�NRQILJXUDVL�GHQDK�VHGHUKDQD�GDQ�WHUDWXU��NHNXDWDQ�ODWHUDO�\DQJ�

PHPDGDL��NHNDNXDQ�GDQ�GDNWLOLWDV��6DPHHU�	�*RUH��������



��

*DPEDU���� ,OXVWUDVL�NRQVHQWUDVL�JD\D�SDGD�GHQDK�REMHN�SHQHOLWLDQ�VHEHOXP�GLEHUL�

JDS�

$VLPHWULV� DWDX� GHQDK� \DQJ� WLGDN� EHUDWXUDQ� DGDODK� EDQJXQDQ� \DQJ� PHPEHUL�

UHVSRQ� VHLVPLN� WLGDN� KDQ\D� WUDQVODVL� WHWDSL� MXJD� WRUVL�� GDQ�PHUXSDNDQ� KDVLO GDUL�

NHNDNXDQ� GDQ�DWDX� HNVHQWULVLWDV� PDVVD� GDODP� VWUXNWXU�� $VLPHWUL� PXQJNLQ�

VHEHQDUQ\D� WHUGDSDW� MXJD�SDGD�VWUXNWXU� VLPHWULV� \DQJ�GLNDUHQDNDQ�NHWLGDNSDVWLDQ

GDODP�HYDOXDVL�SXVDW�PDVVD�GDQ�NHNDNXDQ��VHUWD�NHWLGDNWHOLWLDQ�GDODP�SHQJXNXUDQ�

GLPHQVL�HOHPHQ�VWUXNWXU��6DPHHU�	�*RUH��������

*DPEDU���� ,OXVWUDVL�NRQVHQWUDVL�JD\D�SDGD�GHQDK�REMHN�SHQHOLWLDQ�VHWHODK�GLEHUL

JDS�

�� 3XVDW�0DVD

3XVDW�PDVVD�DGDODK� OHWDN� WLWLN� WDQJNDS UHVXOWDQ�EHEDQ�PDWL�GDQ�EHEDQ�KLGXS�

\DQJ� VHVXDL� \DQJ� EHNHUMD� SDGD� ODQWDL� WLQJNDW� WHUVHEXW �6XQDU\DWL��.XUQLDZDQ��	�

3XWUD���������'DODP�DQDORJL�VWDWLVWLN��SXVDW�PDVVD�DGDODK�UDWD�UDWD�ORNDVL�GLVWULEXVL�

PDVVD� GL� UXDQJ �6DPHHU�	�*RUH�� ������� 0HQXUXW� ,6�� ����������� SXVDW�PDVVD�

DGDODK� WLWLN�GL�PDQD� UHVXOWDQ�GDUL�PDVVD�VLVWHP�EHUWLQGDN��+DO� LQL� VHVXDL�GHQJDQ�



��

SXVDW�JUDYLWDVL�GDUL�PDVVD�VLVWHP��*HPSD�GLLQGXNVL�JD\D�ODWHUDO�GL�ODQWDL�VHEDQGLQJ�

GHQJDQ�PDVVD��2OHK�NDUHQD�LWX��UHVXOWDQ�JD\D�DNDQ�PHOHZDWL�SXVDW�PDVVD�GDUL�ODQWDL�

*DPEDU���� 6NHWVD�WLWLN�EHUDW�GDUL�EHQGD�
�6XPEHU���KWWS���LKLOP\�EORJVSRW�FR�LG��

�� 3XVDW�.HNDNXDQ

�6DPHHU�	�*RUH������� 0HQJDWDNDQ�EDZKD�SXVDW�NHNDNXDQ�PHUXSDNDQ�SXVDW�

PDVVD�NHNDNXDQ�GDODP�ODQWDL�GLDIUDJPD��.HWLND�SXVDW�NHNDNXDQ�GLNHQDNDQ�EHEDQ�

ODWHUDO��ODQWDL GLDIUDJPD�DNDQ�PHQJDODPL�SHUSLQGDKDQ�WUDQVODVL��/DQWDL ODLQ�EHEDV�

XQWXN�EHUJHUDN GDQ�PHPXWDU�NDUHQD�SHULODNX�GLJDEXQJNDQ�VHFDUD�KRUL]RQWDO��ODQWDL�

GDQ�EHUVDPD�WLQJJL��6HEDJDL�IXQJVL�GDUL�VLIDW�VWUXNWXUDO��SXVDW�NHNDNXDQ PHUXSDNDQ�

EHEDQ�\DQJ LQGHSHQGHQ�

�� 6KHDU :DOO

6KHDU ZDOO DWDX�MXJD�ELDVD�GLVHEXW�YHUWLFDO�GLDSKUDJPV WHUPDVXN�GDODP�GLQGLQJ�

\DQJ�EHUJXQD�XQWXN�PHQDKDQ�EHEDQ� ODWHUDO��%HEDQ� ODWHUDO� \DQJ�ELDVD�GLWHPXNDQ�

SDGD�NRQGLVL� ULOO� DGDODK�EHEDQ�JHPSD��%LOD�EDQJXQDQ� WLGDN�PHPLOLNL� VKHDU�ZDOO

EHEDQ� ODWHUDO� DNDQ� GLDOLUNDQ� NH� EDORN�EDORN�� NDUHQD� NDSDVLWDV� GDUL� EDORN� FXNXS�

UHQGDK�PDND�GLJXQDNDQ�SHQDKDQ�ODWUDO�VKHDU ZDOO��3HPLOLKDQ�NRQVWUXNVL�VKHDU ZDOO

KDUXV� GLEDWDVL� VHVXDL� GHQJDQ�PDJQLWXGH GDUL� JHPSD� \DQJ� EHNHUMD� �$PEURVH� 	�

9HUJXQ���������6HODLQ�PHQDKDQ�EHEDQ�ODWHUDO�VKHDU ZDOO MXJD�PHQDPEDK�NHNDNXDQ�

VWUXNWXU��

7HPERN�EDWD�SDGD�VWUXNWXU�GDSDW�GLDQJJDS�VHEDJDL�VWUXNWXU�NDUHQD�NHEHUDGDDQ�

VKHDU�ZDOO GDSDW�PHQDPEDK�NHNDNXDQ� VHUWD�PHQDKDQ�EHEDQ��3DGD�SHQHOLWLDQ� LQL�

WHPERN�SDGD�EDQJXQDQ�WLGDN�GLPRGHONDQ�NDUHQD�SHPRGHODQ�WHPERN�SDGD�VWUXNWXU�



��

WLGDN�PHPEHULNDQ� SHUEHGDDQ� \DQJ� VLJQLILNDQ� GDQ� DVXPVL� WHPERN� VHEDJDL� EHEDQ�

MXJD�DNDQ�PHPEHULNDQ�NRQGLVL�NULWLV�SDGD�VWUXNWXU��6HKLQJJD�SHQDKDQ�JD\D�ODWHUDO�

DNLEDW�JHPSD�DNDQ�GLWDKDQ�ROHK�VKHDU�ZDOO GDQ�GLDOLUNDQ�NH�SRQGDVL�

'� 3HQHOLWLDQ�7HUGDKXOX

3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�)DX]LDK�1DVXWLRQ�GDQ�'DQLHO�5XPEL�

7HUXQD� GLODNXNDQ� SHUEDQGLQJDQ� DQDOLVLV� VWDWLN� HNXLYDOHQ� GDQ� DQDOLVLV� GLQDPLN�

UHVSRQ�VSHNWUXP��6WUXNWXU�\DQJ�GLWLQMDX�\DLWX�VWUXNWXU�EHUDWXUDQ�GDQ�WLGDN�EHUDWXUDQ�

GLDPELO�GDUL�NRQILJXUDVL�VWUXNWXU�\DQJ�PHPLOLNL�SHUEHGDDQ�PDVVD� 3HUDWXUDQ�\DQJ�

GLJXQDNDQ� DGDODK� 561,� ������������ GDQ� GLDQDOLVLV� PHQJJXQDNDQ� EDQWXDQ�

VRIWZDUH 6$3������YHUVL����

'LODNXNDQ�SXOD� SHQHOLWLDQ� XQWXN�PHQJHWDKXL� NDUDNWHULVDVL� VXPEHU� JHPSD�

<RJ\DNDUWD� ����� EHUGDVDUNDQ� GDWD�*36��'LVLPSXONDQ� ROHK� SHQHOLWL� EDKZD� SROD�

SHUSLQGDKDQ�GDQ� SROD� DUDK� DQRPDOL� VWUDLQ JHVHU�PDNVLPXP�GL� GDHUDK� SHQHOLWLDQ�

PHQXQMXNNDQ� DGDQ\D� VHVDU� EHU�DUDK� EDUDW� GD\D�WLPXU� ODXW� GHQJDQ� MHQLV� VHVDU�

PHQGDWDU�PHQJLUL��6HVDU� WHUVHEXW�GLNHQDO�GHQJDQ�QDPD�6HVDU�2SDN � 1LODL�VWUDLQ

QRUPDO�\DQJ�EHURULHQWDVL�GDODP�EDUDW�WLPXU�OHELK�EHVDU�GLEDQGLQJNDQ�GHQJDQ�QLODL�

VWUDLQ QRUPDO� \DQJ� EHURULHQWDVL� GDODP� DUDK� VHODWDQ�XWDUD �&HFHS� 6XODHPDQ� 	�

WUL\RVR��������

6HWHODK�LWX�+DVDQXGGLQ�=��DELGLQJ�GNN� MXJD�PHQHOLWL�GHIRUPDVL�NRVHLVPLN�

GDQ�SDVFDVHLVPLN�JHPSD�<RJ\DNDUWD������GHQJDQ�EDQWXDQ�GDWD�KDVLO�VXUYHL�*36�

'DODP�SHQHOLWLDQQ\D�GLGDSDW�EHVDU GHIRUPDVL�NRVHLVPLN�JHPSD�<RJ\DNDUWD������

EHUNLVDU� DQWDUD� ��� � ��� FP� DWDX� OHELK� NHFLO�� EDLN� GDODP� NRPSRQHQ� KRUL]RQWDO�

PDXSXQ� YHUWLNDO�� GDQ� GHIRUPDVL� SDVFDVHLVPLNQ\D� GDODP� DUDK� KRUL]RQWDO� DGDODK�

VHNLWDU� ���� VDPSDL� ���� FP �+DVDQXGGLQ� =�� DELGLQ�� ������� 3HQHOLWL� MXJD�

PHQ\LPSXONDQ�VHVDU�SHQ\HEDE�JHPSD�<RJ\DNDUWD������DGDODK�VHVDU�VLQLVWUDO��OHIW�

ODWHUDO��GHQJDQ�VXGXW�VWULNH VHNLWDU����� GDQ�VXGXW�NHPLULQJDQ��GLS�DQJOH��VHNLWDU�

�����

3HQHOLWLDQ�VHODQMXWQ\D�GLODNXNDQ ROHK�0XKDPPDG�/XWKIL�5LID¶,�GNN���������

GLODNXNDQ� GL 6XUDNDUWD� GHQJDQ� REMHN� SHQHOLWLDQ� VHEXDK� +RWHO� \DQJ� GLHYDOXDVL�

GHQJDQ�PHWRGH� UHVSRQ� VSHNWUXP�� 3DUDPHWHU� \DQJ� GLJXQDNDQ� DGDODK� EDVH� VKHDU�

GLVSODFHPHQW�� GDQ� GULIW�� 'LDQDOLVLV� PHQJJXQDNDQ� VRIWZDUH (7$%6 GDQ�



��

PHQJJXQDNDQ� GXD� VWDQGDU� \DLWX� 61,� ������������� \DQJ� NHPXGLDQ� GL� HYDOXDVL�

GHQJDQ� 61,� ������������� 6HODQMXWQ\D� GLODNXNDQ� SHQHOLWLDQ� ROHK� )DMUL� 3UDWDPD

GNN�� ������ PHQJHQDL�HYDOXDVL�NLQHUMD� VWUXNWXU�JHGXQJ���� ODQWDL�GHQJDQ�DQDOLVLV�

7LPH�+LVWRU\��3HQHOLWLDQ� LQL�PHQJJXQDNDQ�SDUDPHWHU�GULIW�GDQ�GLVSODFHPHQW GDQ�

GLEDQWX�GHQJDQ�SURJUDP�(7$%6�

3DGD�WDKXQ������GLODNXNDQ�VWXGL SHUEDQGLQJDQ�SHPEHEDQDQ�JHPSD�VWDWLF�

HNXLYDOHQ� GDQ� GLQDPLN� WLPH� KLVWRU\ SDGD� JHGXQJ� EHUWLQJNDW� GL <RJ\DNDUWD� ROHK�

5HVWX�)DL]DK��6WUXNWXU�\DQJ�GLMDGLNDQ�SHQHOLWLDQ� LQL�PHPLOLNL� VWUXNWXU�EHWRQ�GDQ�

WHUGLUL�GDUL�JHGXQJ�EHUWLQJNDW����JHGXQJ�EHUWLQJNDW�����JHGXQJ�EHWLQJNDW�����JHGXQJ�

EHUWLQJNDW�����GDQ�JHGXQJ�EHUWLQJNDQ�����$QDOLVLV�GLEDQWX�GHQJDQ�SURJUDP�0DWODE

GDQ�PHQJJXQDNDQ�DNVHOHURJUDP�JHPSD�<RJ\DNDUWD�WDKXQ�������'LVLPSXONDQ�SDGD�

SHQHOLWLDQ� WHUVHEXW� XQWXN� EDQJXQDQ� �� ODQWDL PHWRGH� VWDWLN HNXLYDOHQ� OHELK� WHSDW�

GLJXQDNDQ�� 6HGDQJNDQ� DQDOLVLV� GLQDPLN� OHELK� WHSDW� GLJXQDNDQ� XQWXN� JHGXQJ� ���

ODQWDL�


