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3XSXN�RUJDQLN�JUDQXO�PHUXSDNDQ�SXSXN�

RUJDQLN�\DQJ�GLSURVHV�OHELK�ODQMXW�VHKLQJJD�

PHQMDGL� EHUEHQWXN� EXWLUDQ� DWDX� JUDQXO��

6HGDQJNDQ�\DQJ�GLPDNVXG�GHQJDQ�SXSXN�

RUJDQLN� DGDODK� SXSXN� \DQJ� EHUDVDO� GDUL�

VLVD�WDQDPDQ�GDQ�DWDX�NRWRUDQ�KHZDQ�\DQJ�

WHODK�PHODOXL� SURVHV� UHND\DVD�� EHUEHQWXN�

SDGDW�DWDX�FDLU�GDQ�GDSDW�GLSHUND\D�GHQJDQ�

EDKDQ�PLQHUDO�DODPL�GDQ�DWDX�PLNURED�\DQJ�

EHUPDQIDDW�PHPSHUND\D�KDUD��EDKDQ�RUJDQLN�

WDQDK�� GDQ�PHPSHUEDLNL� VLIDW� ILVLN�� NLPLD�

GDQ�ELRORJL�WDQDK�����%HUEDJDL�PDFDP�LVWLODK�

DWDX� QDPD�GDUL� SXSXN� RUJDQLN� NLWD� NHQDO��

1DPXQ�VHFDUD�XPXP�GDSDW�GLNHORPSRNNDQ�

PHQMDGL����WLJD���GDQ�GLNHQDO�GHQJDQ�QDPD�

SXSXN� NDQGDQJ�� SXSXN�KLMDX�GDQ� NRPSRV��

3XSXN�NDQGDQJ�PHUXSDNDQ�SXSXN�RUJDQLN�

\DQJ� EHUDVDO� GDUL� NRWRUDQ� WHUQDN�� \DQJ�

ELDVDQ\D�GLGLDPNDQ�WHUOHELK�GDKXOX�GHQJDQ�

FDUD�GLWXPSXN�VHODPD�������EXODQ��VHEHOXP�

$EVWUDFW

2UJDQLF�)HUWLOL]HU�LQ�WKH�IRUP�RI�*UDQXOH�2UJDQLF�)HUWLOL]HU��32*���ZKLFK�LV�HQULFKHG�

ZLWK�IXQFWLRQDO�PLFUREHV��KDV�EHHQ�SURGXFHG�LQ�JUHDW�TXDQWLWLHV�QRZGD\V��EHFDXVH�LW�LV�

H[SHFWHG�WR�LPSURYH�WKH�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�SURSHUWLHV�RI�VRLO�DW�RQFH��7KH�

FRQGLWLRQ�RI�ODQG�GHJUDGDWLRQ�WKDW�KDV�EHFRPH�D�ELJ�FRQFHUQ��LQ�VSLWH�RI�WKH�ORZ�RUJDQLF�

PDWWHU�LQ�WKH�ODQGV��PRUH�HQFRXUDJH�WKH�LQFUHDVLQJ�RI�32*�SURGXFWLRQ�WR�EH�DSSOLHG�YHU\�

VRRQ�LQWR�DJULFXOWXUDO�ODQGV�LQ�,QGRQHVLD��+RZHYHU��KRZ�LV�WKH�FRQGLWLRQV�RI�WKH�32*�

SODQW��ZKDW�NLQG�RI�UDZ�PDWHULDO�WKDW�ZLOO�EH�XVHG�DQG�KRZ�GRHV�WKH�SURGXFWLRQ�SURFHVV�

LWVHOI�UXQ��ZRXOG�EH�YHU\�H[FLWHG�WR�EH�DQDO\VLV�LQ�RUGHU�WR�GHYHORS�WKH�IXWXUH�RI�32*�

SODQW��5HVXOWV�VKRZHG�WKDW�WKH�32*�SODQW�FRQGLWLRQV�JHQHUDOO\�FRQWDLQV�RI�WKH�IDFLOLWLHV�

DQG�LQIUDVWUXFWXUH�WKDW�VXSSRUW�WKH�SK\VLFDO��PHFKDQLFDO�SURFHVV��WKDW�LV�QRW�SDVVHG�WKH�

ELRORJLFDO�SURFHVV�ILUVW�ZKLFK�LV�NQRZQ�DV�FRPSRVWLQJ�SURFHVV��7KH�UDZ�PDWHULDOV�WKDW�

KDV�EHHQ�XVHG�FRXOG�QRW�PD[LPL]H�RUJDQLF�PDWHULDOV�SRWHQWLDOV�WKDW�H[LVW�DQG�RQO\�UHO\�

RQ�DQLPDO�ZDVWH�DQG�VXJDUFDQH�ZDVWH��EORWRQJ��IURP�VXJDU�PLOOV��DV�WKH�PDLQ�PRVWO\�

XVHG�UDZ�PDWHULDO��:KLOH�WKH�FRPPRQ�32*�PDQXIDFWXULQJ�SURFHVV�FRQVLVW�RI�WKH�PL[LQJ�

RI�WKH�UDZ�PDWHULDOV��JUDQXODWLRQ�SURFHVV��GU\LQJ��FRROLQJ��VFUHHQLQJ��HQULFKPHQW�ZLWK�

IXQFWLRQDO�PLFUREHV�DQG�SDFNDJLQJ�

.H\�:RUGV��*UDQXOH�RUJDQLF�IHUWLOL]HU��PLFUREH��RUJDQLF�PDWHULDO��FRPSRVWLQJ��SK\VLFDO�

SURFHVV��ELRORJLFDO�SURFHVV��
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GLJXQDNDQ� VHEDJDL� SXSXN� SDGD� WDQDPDQ��

3XSXN� KLMDX� PHUXSDNDQ� SXSXN� RUJDQLN�

\DQJ� EHUDVDO� GDUL� GDXQ�GDXQDQ�� WHUXWDPD�

GDUL� GDXQ� WDQDPDQ� NDFDQJ�NDFDQJDQ�

�OHJXPLQRVD���\DQJ�SHQJJXQDDQQ\D�GHQJDQ�

FDUD�GLEHQDPNDQ�NH�GDODP�WDQDK��6HGDQJNDQ�

NRPSRV�PHUXSDNDQ�SXSXN�RUJDQLN�EHUXSD�

PDWHUL�\DQJ�VHGHUKDQD�GDQ�UHODWLI�VWDELO�\DQJ�

GLKDVLONDQ� GDUL� VXDWX� SURVHV� GHNRPSRVLVL�

�SHQJXUDLDQ��EHUEDJDL�PDWHUL� RUJDQLN� \DQJ�

NRPSOHNV� VHFDUD�ELRORJLV�ROHK� NRQVRUVLXP�

PLNURRUJDQLVPH�GDODP�NRQGLVL�DHURELN�GDQ�

WHUPRILOLN� \DQJ� WHUNHQGDOL� �������	���� 8QWXN�

PHQGDSDWNDQ� SXSXN� RUJDQLN� \DQJ� EDLN��

PDND� VHEDLNQ\D� EDKDQ�RUJDQLN� \DQJ�DGD�

GLSURVHV� WHUOHELK� GDKXOX�PHODOXL� SURVHV�

SHQJRPSRVDQ�� VDPSDL� GLSHUROHK� NRPSRV�

\DQJ�PHPHQXKL� NULWHULD� NRPSRV�PDWDQJ�

GDQ�VLDS�GLJXQDNDQ�ROHK�SHUWDQLDQ�WDQDPDQ�

SDQJDQ��SHUNHEXQDQ��KRUWLNXOWXUD��SHWHUQDNDQ��

SHULNDQDQ��NHKXWDQDQ�GDQ�ODLQ�ODLQ�

3XSXN�RUJDQLN�PHUXSDNDQ�SXSXN�\DQJ�

VHKDUXVQ\D� VDQJDW� GLDQGDONDQ�� NDUHQD�

GDSDW�PHPSHUEDLNL� VLIDW� ILVLN�� NLPLD� GDQ�

ELRORJL� WDQDK� VHFDUD� VHNDOLJXV�� 3HUVHSVL�

WHUVHEXW� EHJLWX�PHQFXDW� SDGD� DNKLU�DNKLU�

LQL�� )DNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL�

DGDODK��PHQLQJNDWQ\D� SHPDKDPDQ� \DQJ�

EHQDU� PHQJHQDL� IXQJVL� SXSXN� RUJDQLN��

NHUXVDNDQ�OLQJNXQJDQ�WHUPDVXN�NHUXVDNDQ�

WDQDK�WDQDK� SHUWDQLDQ�� PHQLQJNDWQ\D�

SHQFHPDUDQ� OLQJNXQJDQ� �WDQDK�� XGDUD��

GDQ�DLU�� DNLEDW� SHQJJXQDDQ�DJURFKHPLFDO�

\DQJ�EHUOHELKDQ��PDNLQ�PDKDO� GDQ�PDNLQ�

VXNDUQ\D�PHPSHUROHK� EDKDQ�EDNX�SXSXN�

EXDWDQ��PHQLQJNDWQ\D�SHUPLQWDDQ�WHUKDGDS�

SURGXN�SHUWDQLDQ�RUJDQLN��GDQ�EDKDQ�EDNX�

SXSXN�RUJDQLN�\DQJ�EDQ\DN�WHUVHGLD�VHFDUD�

ORNDO�GDQ� WHUEDUXNDQ� ����)DNWRU� ODLQ� VHSHUWL�

UHQGDKQ\D�EDKDQ�RUJDQLN� WDQDK�� \DNQL� ���

��GDUL�����MXWD�KD�ODKDQ�VDZDK�GL�,QGRQHVLD�

PHPLOLNL�NDQGXQJDQ�EDKDQ�RUJDQLN�UHQGDK�

VDPSDL�VDQJDW�UHQGDK��&�RUJDQLN�����������

VHUWD�NHELMDNDQ�*R�2UJDQLN����������VHPDNLQ�

PHPDFX�SHQJJXQDDQ�SXSXN�RUJDQLN�

3XSXN�RUJDQLN�NHPXGLDQ�GLSURVHV�OHELK�

ODQMXW�PHQMDGL�3XSXN�2UJDQLN�*UDQXO��32*���

GHQJDQ� WXMXDQ� XQWXN�PHPXGDKNDQ� SDUD�

SHWDQL� SDGD� VDDW�PHQJJXQDNDQ�� HILVLHQVL�

GDODP�SHQJJXQDDQ��VHODLQ�IDNWRU�NHELDVDDQ�

SHWDQL� \DQJ�VXGDK� WHUELDVD�PHQJJXQDNDQ�

SXSXN�NLPLD��DQRUJDQLN��EHUEHQWXN�JUDQXO��

'L� VLQL� WHUVLUDW� EDKZD� WDUJHW� XWDPDQ\D�

DGDODK�XQWXN�PHPEHUL�NHPXGDKDQ�NHSDGD�

SDUD� SHWDQL�� VHKLQJJD�PDX�PHQJJXQDNDQ�

GDQ�DNKLUQ\D�WHUELDVD�GHQJDQ�SHQJJXQDDQ�

SXSXN�RUJDQLN�

6DDW� LQL�� 32*� EDQ\DN� GLSURGXNVL�

GDODP� UDQJND�PHPHQXKL� NHEXWXKDQ� DWDX�

SHUPLQWDDQ� GDUL� .HPHQWHULDQ� 3HUWDQLDQ��

8PXPQ\D�32*�\DQJ�GLSURGXNVL�PHUXSDNDQ�

32*� \DQJ� GLSHUND\D� GHQJDQ� PLNURED�

IXQJVLRQDO�� \DQJ� SDGD� GDVDUQ\D� WHUGLUL�

GDUL� �� �GXD�� MHQLV� NHORPSRN� PLNURED��

\DLWX� SHQDPEDW�1� �1LWURJHQ�� GDQ� SHODUXW�

3� �3KRVIDW��� 'DUL� �� �GXD�� MHQLV� NHORPSRN�

WHUVHEXW�� VHODLQ� IXQJVL� XWDPDQ\D� VHEDJDL�

SHQ\HGLD�KDUD��DGD� MXJD�\DQJ�PHPSXQ\DL�

NHPDPSXDQ��VHEDJDL�SHPDFX�SHUWXPEXKDQ�

WDQDPDQ��GHQJDQ�PHQVLQWHVLV�EHUEDJDL�]DW�

SHQJDWXU� WXPEXK� �SK\WRKRUPRQH��� VHUWD�

NHPDPSXDQ� VHEDJDL� SHQJHQGDOL� SDWRJHQ�

\DQJ� EHUDVDO� GDUL� WDQDK� ����� %DQ\DNQ\D�

32*�\DQJ�GLSURGXNVL�� WHUOLKDW� GDUL� DORNDVL�

32*�EHUVXEVLGL�� WDKXQ������VHEHVDU������

MXWD� WRQ�GDQ� WDKXQ������GLDORNDVLNDQ������

MXWD� WRQ�� 6HGDQJNDQ� XQWXN�32*�EDQWXDQ�

ODQJVXQJ�� WDKXQ� ����� GLDORNDVLNDQ� �����

MXWD� WRQ�GDQ� WDKXQ������GLDORNDVLNDQ������

MXWD�WRQ��-XPODK�WHUVHEXW�XQWXN�PHQGXNXQJ�

NHEXWXKDQ� SXSXN� RUJDQLN� VHEHVDU� �����

MXWD�WRQ�XQWXN�WDKXQ������GDQ������MXWD�WRQ�

XQWXN� WDKXQ������ �����%DQ\DNQ\D�SURGXNVL�

32*� WHUVHEXW�� DGD� NDLWDQQ\D� GHQJDQ�

NHELMDNDQ�.HPHQWHULDQ�3HUWDQLDQ��PHODOXL�

'LUHNWRUDW� -HQGHUDO� 7DQDPDQ� 3DQJDQ��

WHQWDQJ� JHUDNDQ� SHQJHPEDQJDQ� SXSXN�

RUJDQLN� XQWXN�PHQGRURQJ�SHQJHPEDQJDQ�

XVDKDWDQL�EHUZDZDVDQ�OLQJNXQJDQ�PHODOXL��

VRVLDOLVDVL� SHQJJXQDDQ� SXSXN� RUJDQLN��

EDQWXDQ� ODQJVXQJ�SXSXN�RUJDQLN��EDQWXDQ�

DODW� SHPEXDW� SXSXN� RUJDQLN� GDQ� UXPDK�

SHUFRQWRKDQ� SHPEXDWDQ� SXSXN� RUJDQLN��

VHUWD�VXEVLGL�SXSXN�RUJDQLN�����

8QWXN�PHQMDJD� NXDOLWDV� GDUL� SURGXN�

32*��PDND� WHODK� GLNHOXDUNDQ� �3HUDWXUDQ�

6DKZDQ��)�/��GNN������
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0HQWHUL� 3HUWDQLDQ�1RPRU� ���7DKXQ� �����

WHQWDQJ� SXSXN� RUJDQLN�� SXSXN� KD\DWL� GDQ�

SHPEHQDK�WDQDK�����\DQJ�PHQMDGL�SDQGXDQ�

XWDPD�EDJL�SURGXVHQ�32*��'HQJDQ�SDQGXDQ�

WHUVHEXW� GLKDUDSNDQ� NXDOLWDV� 32*� ELVD�

WHUMDJD��32*�\DQJ�EHUNXDOLWDV��MXJD�VDQJDW�

GLSHQJDUXKL�ROHK�NXDOLWDV�SXSXN�RUJDQLN�\DQJ�

GLMDGLNDQ�EDKDQ�EDNX��%DKDQ�EDNX�WHUVHEXW�

VHEDLNQ\D� EHUXSD� NRPSRV�PDWDQJ� �VLDS�

SDNDL�� \DQJ� WHODK� GLSURVHV�PHODOXL� VXDWX�

SURVHV� SHQJRPSRVDQ� \DQJ� WHSDW�� 8QWXN�

NRQGLVL�GL� ,QGRQHVLD�SURVHV�SHQJRPSRVDQ�

\DQJ� SDOLQJ� RSWLPDO� DGDODK� VLVWHP�RSHQ�

ZLQGURZ� \DQJ�PHOLEDWNDQ� NRQGLVL�DHURELF�

GDQ�WKHUPRSKLOLF�����'HQJDQ�PHQJJXQDNDQ�

PHWRGD�WHUVHEXW�PDND�EDKDQ�EDNX�NRPSRV�

\DQJ� GLEXWXKNDQ� GDSDW� PHQJJXQDNDQ�

VHOXUXK� EDKDQ� RUJDQLN� \DQJ� DGD�� GDQ�

WLGDN� WHUJDQWXQJ�SDGD�VDWX�DWDX�EHEHUDSD�

EDKDQ�RUJDQLN� VDMD��+DO� LQL� SHQWLQJ� XQWXN�

GLSHUKDWLNDQ�NDUHQD�SRWHQVL�EHUEDJDL�EDKDQ�

RUJDQLN�\DQJ�DGD�GL�,QGRQHVLD�VDQJDW�WLQJJL�

3HUPDVDODKDQQ\D� DGDODK� EHOXP�

VHPXD� EDKDQ� RUJDQLN� \DQJ� SRWHQVLDO�

WHODK�GLPDQIDDWNDQ�PHQMDGL�NRPSRV��\DQJ�

VHODQMXWQ\D� GLSDNDL� VHEDJDL� EDKDQ� EDNX�

GDODP�SHPEXDWDQ�32*���%DKDQ�EDNX�32*�

NHOLKDWDQQ\D� KDQ\D�PHQJDQGDONDQ� SXSXN�

NDQGDQJ� DWDX� EDKDQ�EDKDQ� RUJDQLN� \DQJ�

WHODK� ODSXN��3HQHOLWLDQ� LQL� GLODNXNDQ�XQWXN�

PHQJHWDKXL� SHUPDVDODKDQ�� NHQGDOD� GDQ�

KDO�KDO�\DQJ�PHODWDU�EHODNDQJLQ\D�

�

������7XMXDQ�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLODNXNDQ�GHQJDQ�WXMXDQ�

XQWXN�PHQJHWDKXL�GDQ�PHQJDQDOLVLV�NRQGLVL�

GDUL� SODQW�SDEULN�32*�� NDUDNWHULVWLN� EDKDQ�

EDNX� \DQJ� ELDVD� GLSDNDL�� VHUWD� � SURVHV�

SHPEXDWDQ�XQWXN�PHPSURGXNVL�32*��

���� 0(72'2/2*,

������7HPSDW�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLODNXNDQ�GL�SODQW�SDEULN�

SHPEXDWDQ�32*�\DQJ�WHUVHEDU�GL�3URSLQVL�

-DZD�%DUDW��%DQWHQ��-DZD�7HQJDK��'DHUDK�

,VWLPHZD�-RJ\DNDUWD�GDQ�-DZD�7LPXU�

6HGDQJNDQ�ZDNWX�SHQHOLWLDQ�GLODNXNDQ�

SDGD�EXODQ�-XQL������

����� &DUD�3HQHOLWLDQ

3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� FDUD�

SHQJLVLDQ�NXHVLRQHU�\DQJ�VHFDUD�JDULV�EHVDU�

GLEDJL� NH� GDODP� �� �WLJD�� NHORPSRN� \DLWX�

WHQWDQJ�SODQW�SDEULN��EDKDQ�EDNX�GDQ�SURVHV�

SURGXNVL�� 3HQJLVLDQ� NXHVLRQHU� GLODNXNDQ�

ODQJVXQJ�ROHK��� �WLJD��RUDQJ�SHQHOLWL� \DQJ�

GLEDJL� NH� GDODP��� �WLJD�� NHORPSRN� ORNDVL��

6DWX�RUDQJ�SHQHOLWL�EHUWXJDV�XQWXN�:LOD\DK�

-DZD� %DJLDQ� %DUDW�� VDWX� RUDQJ� XQWXN�

:LOD\DK� -DZD� %DJLDQ� 7HQJDK� GDQ� VDWX�

RUDQJ�ODJL�XQWXN�:LOD\DK�-DZD�%DJLDQ�7LPXU��

'HQJDQ�VLVWHP�VHSHUWL�LQL�PDND�SDUD�SHQHOLWL�

GDSDW�PHODNXNDQ�ZDZDQFDUD�GDQ�REVHUYDVL�

ODQJVXQJ�GL� ODSDQJDQ��VHKLQJJD�SHQHOLWLDQ�

GDSDW�GLODNXNDQ�OHELK�DNXUDW�

6HGDQJNDQ� MXPODK� SODQW�SDEULN� \DQJ�

GLWHOLWL�VHEDQ\DN�����GXD�SXOXK��EXDK��\DQJ�

WHUVHEDU� GL� WLJD� NHORPSRN� ORNDVL�� \DLWX� ��

�GHODSDQ��SDEULN�EHUORNDVL�GL�-DZD�%DJLDQ�

%DUDW�� �� �HQDP�� SDEULN� EHUORNDVL� GL� -DZD�

%DJLDQ�7HQJDK�GDQ����HQDP��ODJL�EHUORNDVL�

GL�-DZD�%DJLDQ�7LPXU�

'DWD� \DQJ� GLSHUROHK� GDUL� SHQJLVLDQ�

NXHVLRQHU� GDQ� REVHUYDVL� ODSDQJDQ� ROHK�

PDVLQJ�PDVLQJ�SHQHOLWL�NHPXGLDQ�GLJDEXQJ�

PHQMDGL��VDWX���XQWXN�VHODQMXWQ\D�GLODNXNDQ�

DQDOLVLV�VHFDUD�EHUVDPD�VDPD�

���� +$6,/�'$1�3(0%$+$6$1�

������.RQGLVL�3ODQW�3DEULN�32*

8QWXN�PHPEXDW�32*�\DQJ�EHUNXDOLWDV��

VHKDUXVQ\D�PHQJJXQDNDQ� NRPSRV� \DQJ�

EHUNXDOLWDV�� \DLWX� NRPSRV� \DQJ�GLKDVLONDQ�

GDUL� SURVHV� GHNRPSRVLVL� PDWHUL� RUJDQLN�

VHFDUD� DHURELN� GDQ� WHUPRSKLOLF� \DQJ�

WHUNHQGDOL� ������ 8QWXN� LWX�� VHEDLNQ\D� SODQW�

32*� GLOHQJNDSL� MXJD� GHQJDQ� XQLW�SODQW�

SHQJRPSRVDQ�\DQJ�PHPHQXKL�NULWHULD�XQWXN�

SURVHV� SHQJRPSRVDQ� \DQJ� EDLN�� NDUHQD�

VHNDOLJXV� EHUIXQJVL� VHEDJDL� NRQWURO�PXWX�

(YDOXDVL�3URVHV�3URGXNVL�����-�7HN��/LQJ����������������
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GDUL�SURGXN�NRPSRV�\DQJ�GLKDVLONDQ��\DQJ�

VHODQMXWQ\D�GLJXQDNDQ�VHEDJDL�EDKDQ�EDNX�

32*��%DLN� WLGDNQ\D� NXDOLWDV�32*�� VDQJDW�

WHUJDQWXQJ�GDUL�NXDOLWDV�NRPSRV�DWDX�SXSXN�

RUJDQLN� \DQJ� GLMDGLNDQ� VHEDJDL� EDKDQ�

EDNX� 32*��+DVLO� REVHUYDVL� GL� ODSDQJDQ�

PHQXQMXNNDQ�EDKZD�WLGDN�VHPXD�SODQW�32*�

PHPLOLNL� VDUDQD� SHQJRPSRVDQ�� 7HUFDWDW�

KDQ\D� VHNLWDU� �����GDUL� SODQW�32*�\DQJ�

GLOHQJNDSL� GHQJDQ� SODQW� SHQJRPSRVDQ��

'DUL�MXPODK�WHUVHEXW�KDQ\D������Q\D�\DQJ�

WHUFDWDW� VHEDJDL�SODQW�SHQJRPSRVDQ�\DQJ�

EDLN�� \DLWX� GLOHQJNDSL� GHQJDQ� DWDS� GDQ�

ODQWDLQ\D�GLVHPHQ��3HUOX�SXOD�GLLQIRUPDVLNDQ�

EDKZD�IXQJVL�SODQW�SHQJRPSRVDQ�\DQJ�DGD�

EXNDQ�XQWXN�PHQJRODK�VHOXUXK�EDKDQ�EDNX�

RUJDQLN�\DQJ�DGD��XQWXN�NHPXGLDQ�GLSURVHV�

PHQMDGL� NRPSRV�� 3ODQW� SHQJRPSRVDQ�

\DQJ�DGD�KDQ\D�XQWXN�PHQJRODK�VHEDJLDQ�

EDKDQ� EDNX� \DQJ� GLDQJJDS�PDVLK� EHOXP�

WHUGHNRPSRVLVL�VHFDUD�VHPSXUQD�

0LQLPQ\D�VDUDQD�SHQJRPSRVDQ�SDGD�

SODQW�SDEULN�32*��VDQJDW�EHUNDLWDQ�GHQJDQ�

NHELMDNDQ�SDEULN�GDODP�PHQJJXQDNDQ�EDKDQ�

EDNX�32*��\DLWX�OHELK�PHPLOLK�PHQJJXQDNDQ�

EDKDQ� EDNX� \DQJ� ELVD� ODQJVXQJ� GLSURVHV�

PHQMDGL�32*��+DO�LQL�DNDQ�GLEDKDV�SDGD�VXE�

EDE�NDUDNWHULVWLN�EDKDQ�EDNX�32*�

/XDV� GDUL� SODQW�SDEULN� 32*� VDQJDW�

EHUYDULDVL��PXODL�GDUL�����P��VDPSDL�������

P��GHQJDQ�NHPDPSXDQ�NDSDVLWDV�SURGXNVL�

MXJD�EHUYDULDVL��PXODL�GDUL� NDSDVLWDV��� WRQ�

VDPSDL�����WRQ�32*�SHU�KDUL��3ODQW�SDEULN�

32*� \DQJ� DGD�� VHPXDQ\D� GLOHQJNDSL�

GHQJDQ� JXGDQJ� \DQJ� EHUIXQJVL� XQWXN�

PHQ\LPSDQ� SHUDODWDQ�� EDKDQ� EDNX� GDQ�

SURGXN�32*��6HEDJLDQ�EHVDU� �������GDUL�

SDEULN�32*�PHPLOLNL� IDVLOLWDV� NDQWRU� \DQJ�

GLOHQJNDSL� GHQJDQ� VDUDQD� SHQGXNXQJQ\D�

VHSHUWL� WHOSRQ�� ID[�GDQ�NRPSXWHU��6LVDQ\D��

\DLWX� �����PHPLOLNL� NDQWRU� \DQJ� WLGDN�

GLOHQJNDSL�GHQJDQ�VDUDQD�SHQGXNXQJ�GDQ�

������WLGDN�PHPLOLNL�NDQWRU�

3HUDODWDQ� XWDPD� \DQJ� XPXPQ\D�

GLSDNDL� XQWXN�PHPSURGXNVL� 32*� DQWDUD�

ODLQ��

�� &UXVKHU � \DQJ � G LJXQDNDQ � XQ WXN�

PHQJKDQFXUNDQ� NRPSRV� DWDX� EDKDQ�

EDNX� 32*� \DQJ� PDVLK� NDVDU� DWDX�

EHUEHQWXN�ERQJNDKDQ�

�� 0HVLQ�SHQ\DULQJ��VFUHHQ��SXSXN�RUJDQLN�

EHUEHQWXN� URWDU\� VFUHHQ� DWDX�YLEUDWLQJ�

VFUHHQ�GHQJDQ�GLDPHWHU�VDULQJDQ���PP�

\DQJ�EHUIXQJVL�XQWXN�PHQ\DULQJ�EDKDQ�

EDNX�32*�

�� 0L[HU� XQWXN�PHQFDPSXU� EDKDQ� EDNX�

32*�GHQJDQ�EDKDQ�EDKDQ�SHQGXNXQJ�

�ILOOHU��

�� 3DQ�JUDQXODWRU�XQWXN�PHPEHQWXN�EDKDQ�

EDNX�PHQMDGL�EHUEHQWXN�JUDQXO�

�� 0HVLQ� SHQJHULQJ� �URWDU\� GULHU�� XQWXN�

PHQJHULQJNDQ�NDGDU�DLU�32*�

�� 0HVLQ� SHQGLQJLQ� �URWDU\� FRROHU�� XQWXN�

PHQGLQJLQNDQ�32*�

�� 0HVLQ� SHQ\DULQJ� �URWDU\� DWDX� YLEUDWLQJ�

VFUHHQ�� 32*�GHQJDQ� VDULQJDQ� JDQGD�

EHUXNXUDQ���GDQ���PP�XQWXN�PHQ\DULQJ�

32*�VHKLQJJD�EHUXNXUDQ�����PP�

�� 8QLW� SHQJD\DDQ�PLNURED� \DQJ� WHUGLUL�

GDUL� WDQJNL� DHUDVL�� DHUDWRU��QR]]OH� GDQ�

FRPSUHVVRU�

.HEHUDGDDQ� SHUDODWDQ�SHUDODWDQ�

WHUVHEXW� WHUXWDPD� GDODP� UDQJND� XQWXN�

PHQJKDVLONDQ�SURGXN�32*�\DQJ�PHPHQXKL�

SHUV\DUDWDQ�3HUPHQWDQ�1R����7DKXQ�������

%DJL� SHUXVDKDDQ� DWDX� SDEULN� 32*� \DQJ�

PHQJJXQDNDQ� EDKDQ� EDNX� \DQJ� VXGDK�

KDOXV��PDND� SDEULN� WLGDN� ODJL�PHODNXNDQ�

SURVHV� SHQJKDQFXUDQ� GDQ� SHQ\DULQJDQ�

EDKDQ�EDNX�� VHKLQJJD�PHVLQ� FUXVKHU� GDQ�

SHQ\DULQJ�PHQMDGL�WLGDN�GLSHUOXNDQ��6HODLQ�

SHUDODWDQ� XWDPD�� SDEULN� 32*� XPXPQ\D�

GLOHQJNDSL� GHQJDQ� SHUDODWDQ� SHOHQJNDS�

VHSHUWL�PHVLQ�MDKLW�NDUXQJ��WLPEDQJDQ��NHUHWD�

GRURQJ�GDQ�ODLQ�ODLQ��

������.DUDNWHULVWLN�%DKDQ�%DNX�32*

3DGD�XPXPQ\D�EDKDQ�EDNX�32*�WHUGLUL�

GDUL����GXD��EDJLDQ��\DLWX�EDKDQ�EDNX�XWDPD�

GDQ� EDKDQ� EDNX� WDPEDKDQ� DWDX� SHQJLVL�

\DQJ� ELDVD� GLVHEXW� GHQJDQ� ILOOHU�� 'LVHEXW�

EDKDQ�EDNX�XWDPD�NDUHQD�MXPODKQ\D�\DQJ�

PHQGRPLQDVL�GDUL�NHVHOXUXKDQ�EDKDQ�EDNX�

\DLWX�EHUNLVDU����������6HGDQJNDQ�ILOOHU�\DQJ�

6DKZDQ��)�/��GNN������
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XPXPQ\D� WHUGLUL� GDUL� GRORPLW�� IRVIDW� DODP��

NDSXU�GDQ�]HROLW��MXPODKQ\D�KDQ\D�EHUNLVDU�

��������

3DUD� SURGXVHQ� 32*�� XPXPQ\D�

PHQJJXQDNDQ� EDKDQ� EDNX� XWDPD� \DQJ�

PHPLOLNL�VLIDW�VXGDK�ODSXN��KDOXV�GDQ�NHULQJ��

\DQJ�ELDVDQ\D�GLSDVRN�ROHK�SHUXVDKDDQ�ODLQ�

�PLWUD�SHUXVDKDDQ���'HQJDQ�EDKDQ�EDNX�\DQJ�

VHSHUWL�LWX��PDND�SURGXVHQ�32*�XPXPQ\D�

WLGDN�PHODNXNDQ�SURVHV�SHQJRPSRVDQ�ODJL�

GDQ� ODQJVXQJ�PHQJJXQDNDQQ\D�PHQMDGL�

32*��GHQJDQ�WHUOHELK�GDKXOX�PHQDPEDKNDQ�

GHQJDQ� ILOOHU� \DQJ� GLVXNDL�� %DKDQ�EDKDQ�

WHUVHEXW�DGDODK���NRWRUDQ�KHZDQ��WHUXWDPD�

VDSL� GDQ� D\DP��� EORWRQJ� �OLPEDK� SDEULN�

JXOD���MHUDPL�EHNDV�PHGLD�EXGLGD\D�MDPXU��

FRFRSHDW�� OLPEDK� LQGXVWUL� FRNODW�� OLPEDK�

SDEULN� SHQ\HGDS�PDVDNDQ�� OLPEDK� GDXQ�

WHPEDNDX�GDQ�ODLQ�ODLQ�

%DKDQ�EDNX�XWDPD�\DQJ�VHODOX�GLSDNDL�

ROHK� SDEULN� 32*� DGDODK� NRWRUDQ� KHZDQ�

�NRKH���.HPXGLDQ�EDKDQ�EDNX�XWDPD�NHGXD��

\DLWX�VHNLWDU������SDEULN�32*�PHQJJXQDNDQ�

DGDODK�EORWRQJ��.HGXD�EDKDQ�EDNX�WHUVHEXW�

GLPLQDWL� NDUHQD� EHQWXNQ\D� VXGDK� KDOXV��

PXGDK� GLSHUROHK� GDQ� GDSDW� GLSURVHV�

ODQJVXQJ�PHQMDGL�32*��8UXWDQ�EHULNXWQ\D�

DGDODK�OLPEDK�MHUDPL�EHNDV�PHGLD�EXGLGD\D�

MDPXU�\DQJ�GLSDNDL�ROHK�VHNLWDU������SDEULN�

32*��6HGDQJNDQ� EDKDQ� EDNX� \DQJ� ODLQ��

XPXPQ\D�GLJXQDNDQ�GDODP� MXPODK�VHGLNLW�

GDQ�ELDVDQ\D�EHUVLIDW�WHPSRUHU�

6HFDUD� L OPLDK� WHODK� GLQ\DWDNDQ�

EDKZD�KDPSLU�VHPXD�EDKDQ�RUJDQLN�GDSDW�

GLMDGLNDQ� NRPSRV� �������	���� 6HGDQJNDQ�

NRPSRV�PHUXSDNDQ�EDKDQ�EDNX�\DQJ�EDLN�

XQWXN�GLMDGLNDQ�32*��1DPXQ�SDGD�SURVHV�

SHPEXDWDQ�32*��MHQLV�EDKDQ�RUJDQLN�\DQJ�

GLJXQDNDQ� VDQJDW� WHUEDWDV� GDQ� EHOXP�

PHQJRSWLPDONDQ� VHOXUXK� SRWHQVL� EDKDQ�

RUJDQLN� \DQJ� DGD�� 3HQ\HEDE� XWDPDQ\D�

DGDODK� NDUHQD� XPXPQ\D� SDEULN� 32*�

PHPSURGXNVL�32*�GDODP�UDQJND�PHPHQXKL�

NRQWUDN�GHQJDQ�SHUXVDKDDQ�\DQJ�GLWXQMXN�

ROHK�.HPHQWHULDQ�3HUWDQLDQ��'DODP�SURVHV�

SURGXNVL�XQWXN�PHPHQXKL�NRQWUDN�WHUVHEXW��

ELDVDQ\D�ZDNWX� \DQJ� GLVHGLDNDQ� VDQJDW�

VLQJNDW��VHKLQJJD�VXOLW�EDJL�SDEULN�32*�XQWXN�

PHODNXNDQ�SURVHV�\DQJ�ODLQ��VHODLQ�ODQJVXQJ�

PHODNXNDQ� SHPEXDWDQ� 32*� GDUL� EDKDQ�

RUJDQLN�\DQJ�WHODK�VLDS�SDNDL�PHQXUXW�YHUVL�

SLKDN� SDEULN�32*��6HODLQ� LWX��PHODNXNDQ�

SURVHV� SHQJRPSRVDQ� WHUOHELK� GDKXOX��

GLDQJJDS� VHEDJDL� SHQDPEDKDQ� ELD\D�

SURGXNVL�� 3URVHV� SHQJRPSRVDQ� WHUKDGDS�

EDKDQ�EDKDQ�RUJDQLN�\DQJ�ODLQ�DNDQ�PHQMDGL�

SLOLKDQ� GLNHPXGLDQ� KDUL�� DSDELOD� EDKDQ�

EDKDQ�\DQJ�VHNDUDQJ�PHQMDGL�SLOLKDQ�XWDPD��

PHQMDGL�WHUEDWDV�MXPODKQ\D�DWDX�KDUJDQ\D�

PHQMDGL�OHELK�PDKDO�

'HQJDQ�PHQJJXQDNDQ� EDKDQ� EDNX�

VHFDUD� ODQJVXQJ�GDUL�SHPDVRN�\DQJ� WHODK�

GLWHQWXNDQ�� VHEHQDUQ\D�SLKDN�SDEULN�32*�

DJDN�VXOLW�PHQJRQWURO�NXDOLWDV�EDKDQ�EDNX�

SXSXN�RUJDQLN�\DQJ�GLWHULPDQ\D��$SDODJL�SDUD�

SHPDVRN�XPXPQ\D�WLGDN�PHODNXNDQ�SURVHV�

SHQJRPSRVDQ� \DQJ� EDLN� WHUOHELK� GDKXOX�

WHUKDGDS�SXSXN�RUJDQLN�\DQJ�GLKDVLONDQQ\D��

VHKLQJJD� VXOLW�PHQ\DWDNDQ� EDKZD� SXSXN�

RUJDQLN� \DQJ� GLKDVLONDQ� DGDODK� SXSXN�

RUJDQLN�\DQJ�EHQDU�EHQDU�WHODK�VLDS�SDNDL�

ROHK� WDQDPDQ�� 3HQJDPDWDQ� GL� ODSDQJDQ�

PHQXQMXNNDQ� EDKZD� HYDOXDVL� NXDOLWDV�

\DQJ� GLODNXNDQ� ROHK� SLKDN� SDEULN� OHELK�

PHQJDQGDONDQ�NHSDGD�IDNWRU�NHSHUFD\DDQ�

NHSDGD�SLKDN�SHPDVRN��\DLWX�SXSXN�RUJDQLN�

\DQJ� GLSDVRNQ\D�PHUXSDNDQ� EDKDQ� EDNX�

\DQJ�VXGDK�ODPD�GDQ�VXGDK�PHODSXN��%DJL�

SLKDN� SDEULN�� NULWHULD� WHUVHEXW� VHEHQDUQ\D�

VXOLW�XQWXN�PHQJHYDOXDVLQ\D��WHUXWDPD�XQWXN�

SXSXN� RUJDQLN�EDKDQ� EDNX� \DQJ� VXGDK�

EHUEHQWXN�KDOXV�GDUL�DZDO��VHSHUWL�NRWRUDQ�

KHZDQ��EORWRQJ�GDQ�ODLQ�ODLQ�

'DUL�SHQJDPDWDQ�GL�ODSDQJDQ��WHUOLKDW�

DGDQ\D�EHEHUDSD�SHUXVDKDDQ��������\DQJ�

PHQJRPSRVNDQ� VHEDJLDQ� EDKDQ� EDNX�

WHUOHELK�GDKXOX��3URVHV� WHUVHEXW�GLODNXNDQ�

ROHK� SDEULN� 32*�� DSDELOD�PHQGDSDWNDQ�

EDKDQ� EDNX� \DQJ� EHQDU�EHQDU� PDVLK�

VHJDU��3URVHV�SHQJRPSRVDQQ\D�MXJD�WLGDN�

VHPSXUQD�� WHWDSL� OHELK�EHUVLIDW�PHQXPSXN�

EDKDQ�EDNX�EHJLWX� VDMD��$WDX� OHELK� FRFRN�

NDODX�SURVHV�WHUVHEXW�GLVHEXW�VHEDJDL�XSD\D�

SHQJHULQJDQ�DWDX�SHQDPSXQJDQ�EDKDQ�EDNX�

XQWXN�GLMDGLNDQ�VHEDJDL�VWRFN�

(YDOXDVL�3URVHV�3URGXNVL�����-�7HN��/LQJ����������������
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������.DUDNWHULVWLN�3URVHV�3URGXNVL�32*

.DUDNWHULVWLN� SURVHV� SURGXNVL� \DQJ�

GLODNXNDQ�ROHK�VHEDJLDQ�EHVDU�SDEULN�32*�

DGDODK�VHEDJDL�EHULNXW�

����3HQXPSXNDQ�%DKDQ�%DNX

� 3URVHV� LQL� GLODNXNDQ� ROHK� VHEDJLDQ�

NHFLO� SDEULN� 32*� ���� ��� WHUKDGDS�

EDKDQ�EDNX�EHUXSD�SXSXN�RUJDQLN�\DQJ�

GLDQJJDS�PDVLK� VHJDU� GDQ�DWDX�PDVLK�

EDVDK�� 3URVHVQ\D� GLODNXNDQ� GHQJDQ�

PHQXPSXN�EDKDQ�EDNX�EHJLWX�VDMD�GDQ�

PHQGLDPNDQQ\D� XQWXN� EHEHUDSD� ODPD�

VDPSDL� GL\DNLQL� EDKDQ� EDNX� WHUVHEXW�

WHODK�NHULQJ�DWDX�WHODK�VLDS�XQWXN�GLSURVHV�

PHQMDGL�32*��6HKDUXVQ\D�SDGD�SURVHV�

LQL� EXNDQ� KDQ\D� PHQXPSXN� EDKDQ�

EDNX� EHJLWX� VDMD�� WHWDSL� PHODNXNDQ�

SURVHV�SHQJRPSRVDQ�\DQJ�EHQDU��\DLWX�

GHQJDQ� PHQJRSWLPDONDQ� EHEHUDSD�

SDUDPHWHU� \DQJ� GLSHUV\DUDWNDQ� GDODP�

SURVHV� SHQJRPSRVDQ� �������	���� 3URVHV�

SHQJRPSRVDQ� WHUKDGDS� EDKDQ� EDNX�

WHUVHEXW��VHEDLNQ\D�GLODNXNDQ�ROHK�SDEULN�

32*��DJDU�GLSHUROHK�EDKDQ�EDNX�32*�

\DQJ� EHUNXDOLWDV� EHUXSD� NRPSRV� \DQJ�

EHUPXWX�

����3HQJJLOLQJDQ��&UXVKLQJ��

� .HJLDWDQ�LQL�ELDVDQ\D�PHUXSDNDQ�SURVHV�

ODQMXW�GDUL�SURVHV�SHQXPSXNDQ��NDUHQD�

GDUL�EDKDQ�EDNX�\DQJ�GLWXPSXN��ELDVDQ\D�

EDQ\DN� \DQJ� PHQJJXPSDO�� 3URVHV�

WHUVHEXW�VHNDOLJXV� MXJD�EHUIXQJVL�XQWXN�

PHQJKDQFXUNDQ� EDKDQ� EDNX� VHKLQJJD�

IUDNVLQ\D�PHQMDGL� OHELK� NHFLO�� 3URVHV�

SHQJJLOLQJDQ�ELDVDQ\D�GLODNXNDQ�GHQJDQ�

PHQJJXQDNDQ�PHVLQ�FUXVKHU��

����3HQ\DULQJDQ�

� 3URVHV� SHQ\DULQJDQ� GLODNXNDQ� XQWXN�

PHQGDSDWNDQ�XNXUDQ�IUDNVL�EDKDQ�EDNX�

\DQJ�KDOXV��3URVHV�LQL�ELDVDQ\D�GLODNXNDQ�

GHQJDQ�VDULQJDQ�JHWDU��YLEUDWLQJ�VFUHHQ��

DWDX� VDULQJDQ� SXWDU� �URWDWLQJ� VFUHHQ���

8NXUDQ� VDULQJDQ� \DQJ� GLJXQDNDQ�

EHUYDULDVL�� DGD� \DQJ� PHQJJXQDNDQ�

VDULQJDQ�EHUXNXUDQ���PP�GDQ�DGD�MXJD�

\DQJ� PHQJJXQDNDQ� XNXUDQ� ��� PP��

8QWXN�PHQGDSDWNDQ�EHQWXN�32*�\DQJ�

EDJXV��PDND�VHEDLNQ\D�XNXUDQ�VDULQJDQ�

DGDODK���PP��%DKDQ�EDNX�EHUXSD�SXSXN�

RUJDQLN�\DQJ�WLGDN�ORORV�VDULQJDQ��\DQJ�

NDVDU��� ELDVDQ\D� GLNHPEDOLNDQ� ODJL� NH�

SURVHV�SHQXPSXNDQ�

����3HQFDPSXUDQ�%DKDQ�%DNX

� 3URVHV� LQL� PHUXSDNDQ� SHQFDPSXUDQ�

EDKDQ� EDNX� XWDPD� �SXSXN� RUJDQLN��

GHQJDQ� EDKDQ� EDNX� WDPEDKDQ� �ILOOHU���

PHQJJXQDNDQ� PHVLQ� PL[HU � D WDX�

PROOHQ��8PXPQ\D�SDEULN�32*�PHPXODL�

SURVHV� SHPEXDWDQ�32*� VHMDN� SURVHV�

SHQFDPSXUDQ�EDKDQ�EDNX��6HGDQJNDQ�

SURVHV�\DQJ�ODLQ�VHEHOXPQ\D��GLODNXNDQ�

ROHK� SHUXVDKDDQ� ODLQ� \DQJ�PHUXSDNDQ�

PLWUD�GDUL�SDEULN�32*�

�

���3URVHV�*UDQXODVL

� 3URVHV� JUDQXODVL� DWDX� SHPEXDWDQ�

SXSXN�RUJDQLN�PHQMDGL�EHUEHQWXN�JUDQXO�

PHUXSDNDQ� LQWL� GDUL� SURVHV�SHPEXDWDQ�

32*�� \DQJ� GLODNXNDQ� ROHK� VHOXUXK�

SDEULN�32*�GHQJDQ�PHQJJXQDNDQ�SDQ�

JUDQXODWRU��.HPLULQJDQ�GDUL�SDQ�JUDQXODWRU�

XPXPQ\D����� GHQJDQ�NHFHSDWDQ�SXWDU�

VHNLWDU����SXWDUDQ�SHUPHQLW��.HPLULQJDQ�

GDQ�NHFHSDWDQ�SXWDU�WHUVHEXW�PHUXSDNDQ�

XNXUDQ�\DQJ�RSWLPDO�XQWXN�VXDWX�SURVHV�

SHPEXDWDQ� 32*� \DQJ� EDLN�� 3URVHV�

JUDQXODVL� WHUVHEXW� GLODNXNDQ� GHQJDQ� ��

�GXD��VLVWHP��\DLWX�DGD�SHUXVDKDDQ�\DQJ�

PHQJJXQDNDQ�VLVWHP�EDWFK�GDQ�DGD�SXOD�

\DQJ�PHQJJXQDNDQ� VLVWHP� FRQWLQXRV���

<DQJ� GLPDNVXG� GHQJDQ� VLVWHP� EDWFK�

DGDODK� SHQJJXQDDQ� LQSXW� EDKDQ� EDNX�

\DQJ�SHUWDPD�GHQJDQ� \DQJ�EHULNXWQ\D�

WHUSLVDK� �WLGDN� WHUXV�PHQHUXV�� XQWXN�

PHQJKDVLONDQ�RXWSXW�\DQJ�MXJD�WHUSLVDK�

SLVDK�� DWDX� GHQJDQ� NDWD� ODLQ� SURVHV�

SURGXNVLQ\D�WHUSXWXV�SXWXV��6HGDQJNDQ�

\DQJ�GLPDNVXG�GHQJDQ�VLVWHP�FRQWLQXRV�

DGDODK� SURVHV� LQSXW� EDKDQ� EDNX� \DQJ�

WHUXV� PHQHUXV� XQWXN� PHQJKDVLONDQ�

RXWSXW� 32*�\DQJ� MXJD� WHUXV�PHQHUXV��

6DKZDQ��)�/��GNN������
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0DQIDDW�GDUL�SHQJJXQDDQ�VLVWHP�EDWFK�

DGDODK�GLSHUROHKQ\D�EXWLUDQ�32*�\DQJ�

OHELK� EDLN�� VHGDQJNDQ� PDQIDDW� GDUL�

VLVWHP� FRQWLQRXV� DGDODK� GLSHUROHKQ\D�

NDSDVLWDV�SURGXNVL�\DQJ�OHELK�EHVDU�

����3HQJHULQJDQ�����

� 3URVHV�SHQJHULQJDQ�GLODNXNDQ�ROHK�VHPXD�

SDEULN�32*�GHQJDQ�PHQJJXQDNDQ�URWDU\�

GULHU��$ODW� LQL� GLJXQDNDQ� DJDU� VHFDUD�

FHSDW� GDQ�GDODP� MXPODK�EDQ\DN�GDSDW�

PHQXUXQNDQ� NDGDU� DLU� 32*�PHQMDGL�

GLEDZDK� ����� VHVXDL� 3HUPHQWDQ�1R��

���7DKXQ��������� ��3URVHV�SHQJHULQJDQ�

GHQJDQ�PHOLEDWNDQ�VXKX�\DQJ�WLQJJL�DNDQ�

EHUGDPSDN� QHJDWLI� WHUKDGDS� NXDOLWDV�

32*��NDUHQD�DNDQ�PHPDWLNDQ�VHEDJLDQ�

EHVDU�PLNURED� IXQJVLRQDO� \DQJ� VHFDUD�

DODPLDK�VXGDK�DGD�GL�GDODP�32*�

���3HQGLQJLQDQ

� $ODW�\DQJ�GLJXQDNDQ�XQWXN�PHQXUXQNDQ�

VXKX�VHFDUD�FHSDW�DGDODK�URWDU\�FRROHU��

$ODW� LQL� GLJXQDNDQ� MXJD� ROHK� VHEDJLDQ�

EHVDU� SDEULN� 32*�� GDODP� UDQJND�

PHQJHMDU�WDUJHW�SURGXNVL�

����3HQ\DULQJDQ�32*

� 3URVHV� SHQ\DULQJDQ� GLODNXNDQ� XQWXN�

PHPEXDW� XNXUDQ� EXWLUDQ� 32*� VHVXDL�

3HUPHQWDQ����7DKXQ�������\DLWX�����PP��

3URVHV� SHQ\DULQJDQ� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ�VDULQJDQ�JHWDU� �YLEUDWLQJ�

VFUHHQ��GDQ�DGD�SXOD�\DQJ�PHQJJXQDNDQ�

VDULQJDQ�SXWDU��URWDWLQJ�VFUHHQ��

����3HQJD\DDQ�0LNURED�)XQJVLRQDO

� 3URVHV�LQL�SHUOX�PHQGDSDWNDQ�SHUKDWLDQ�

NDUHQD�WXMXDQQ\D�DGDODK�GDODP�UDQJND�

PHPEHULNDQ�GDQ�PHQLQJNDWNDQ�PLNURED�

IXQJVLRQDO� GDODP� MXPODK� WHUWHQWX�

NH� GDODP� 32*� VHVXDL� 3HUPHQWDQ�

1R�� ��� 7DKXQ� ����� ��� �� GHQJDQ� FDUD�

PHQ\HPSURWNDQ�SXSXN�KD\DWL� WHUWHQWX��

.DUHQD� \DQJ� GLVHPSURWNDQ� DGDODK�

PDNKOXN� KLGXS�� PDND� SURVHVQ\D�

KDUXV� GLODNXNDQ� VHFDUD� KDWL�KDWL� GDQ�

GLXVDKDNDQ� DJDU� PLNURED� WHUVHEXW�

GDSDW� WHWDS� KLGXS�� GHQJDQ� PLQLPDO�

MXPODK� VHVXDL� NHWHQWXDQ� 3HUPHQWDQ�

���� 3URVHV� LQL� GLODNXNDQ� ROHK� SDEULN�

32*� GHQJDQ� FDUD� \DQJ� EHUEHGD�

EHGD��$GD�\DQJ�PHQ\HPSURWNDQ�SXSXN�

KD\DWL� SDGD� VDDW� SHQFDPSXUDQ� EDKDQ�

EDNX� GHQJDQ� PHQJJXQDNDQ�PL[HU��

.DODX� GLOLKDW� VHFDUD� VHSLQWDV�� SURVHV�

WHUVHEXW�PHPDQJ� SUDNWLV� GDQ�PXGDK�

XQWXN�GLODNXNDQ��1DPXQ�NDODX�GLDPDWL�

VHFDUD�FHUPDW��SURVHV�WHUVHEXW�PHQMDGL�

SHUFXPD��NDUHQD�PLNURED�\DQJ�GLEHULNDQ�

GDODP� EHQWXN� SXSXN� KD\DWL�� DNDQ�

PDWL� SDGD� VDDW� SURVHV� SHQJHULQJDQ�

PHQJJXQDNDQ� URWDU\� GULHU��$GD� \DQJ�

PHQ\HPSURWNDQ�SDGD�VDDW�32*�VHGDQJ�

GLGLQJLQNDQ� GL� GDODP� URWDU\� FRROHU���

3URVHV� LQLSXQ� MXJD�WLGDN�HIHNWLI�NDUHQD�

VXKX� 32*� PDVLK� WLQJJL�� VHKLQJJD�

MXJD� DNDQ�PHPDWLNDQ�PLNURED� \DQJ�

GLVHPSURWNDQ��<DQJ�ODLQ�PHQ\HPSURWNDQ�

PLNURED� NH�32*�� ODQJVXQJ� SDGD� VDDW�

32*�EDUX�NHOXDU�GDUL�URWDU\�GULHU��3DGD�

NRQGLVL�WHUVHEXW�VXKX�32*�PDVLK�FXNXS�

SDQDV�� VHKLQJJD� MXJD� NXUDQJ� HIHNWLI�

XQWXN�SHQ\HPSURWDQ�PLNURED�IXQJVLRQDO��

.RQGLVL� \DQJ�SDOLQJ� LGHDO�DGDODK�\DQJ�

GLODNXNDQ� ROHK� VHEDJLDQ� SDEULN� 32*��

\DLWX� \DQJ�PHODNXNDQ� SHQ\HPSURWDQ�

GHQJDQ�FDUD�PHQJDQJLQ�DQJLQNDQ�32*�

\DQJ�EDUX�NHOXDU�GDUL� URWDU\�GULHU�DWDX�

URWDU\� FRROHU� WHUOHELK� GDKXOX�� 6HWHODK�

VXKX� 32*� EHQDU�EHQDU� GLQJLQ��PDND�

32*� WHUVHEXW� NHPXGLDQ� GLPDVXNNDQ�

NHPEDOL� NHGDODP� SDQ� JUDQXODWRU� GDQ�

NHPXGLDQ�GLVHPSURWNDQ�GHQJDQ�SXSXN�

KD\DWL� \DQJ� WHODK� GLWHWDSNDQ��'HQJDQ�

VXKX� \DQJ� VXGDK� GLQJLQ� GLKDUDSNDQ�

WLQJNDW�NHPDWLDQ�PLNURED�PHQMDGL�VDQJDW�

NHFLO��6HGDQJNDQ�WXMXDQ�SHQ\HPSURWDQ�

SXSXN� KD\DW L � PHQJJXQDNDQ� SDQ�

JUDQXODWRU�DGDODK�XQWXN�PHQJNRQGLVLNDQ�

SHQ\HPSURWDQ� \DQJ� PHUDWD�� &DUD�

SHQ\HPSURWDQ� VHSHUWL� \DQJ� WHUDNKLU�

LQLODK� \DQJ� NHPXGLDQ� GLVDUDQNDQ� NH�

VHOXUXK� SDEULN� 32*� \DQJ� GLVXUYDL��

\DQJ� WHUQ\DWD� FDUD� WHUVHEXW� NHPXGLDQ�

GLLNXWLQ\D�

(YDOXDVL�3URVHV�3URGXNVL�����-�7HN��/LQJ����������������



��

����3HQJDUXQJDQ

� 3URVHV�LQL�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�

NDUXQJ� \DQJ� WHODK� GLWHQWXNDQ� GDQ�

PHUXSDNDQ�SURVHV�\DQJ�XPXP�GLODNXNDQ��

3URVHV� SHQJDUXQJDQQ\D� DGD� \DQJ�

PHQJJXQDNDQ�PHVLQ� VHFDUD�PDQXDO�

GDQ�DGD�SXOD�\DQJ�VXGDK�PHQJJXQDNDQ�

PHVLQ�VHFDUD�RWRPDWLV��FRQWLQXRV��

.HVHOXUXKDQ� SURVHV� SURGXNVL� 32*�

WHUVHEXW�� GLJDPEDUNDQ� GDODP� EDJDQ� DOLU�

VHSHUWL�WHUWHUD�SDGD�*DPEDU���

*DPEDU����%DJDQ�$OLU�3URVHV�3URGXNVL�3XSXN�2UJDQLN�*UDQXO��32*�

6DKZDQ��)�/��GNN������
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���� .(6,038/$1�'$1�6$5$1

������.HVLPSXODQ�

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�LQL��GDSDW�

GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW�

��� .RQGLVL�SODQW�SDEULN�32*�XPXPQ\D�EHUXSD�

VDUDQD�GDQ�SUDVDUDQD�\DQJ� OHELK�XQWXN�

PHQGXNXQJ�VXDWX�SURVHV�\DQJ�EHUVLIDW�ILVLN��

GDQ�KDPSLU�WLGDN�DGD�VDUDQD�GDQ�SUDVDUDQD�

\DQJ�PHQGXNXQJ� VXDWX� SURVHV� \DQJ�

EHUVLIDW�ELRORJLV��NHFXDOL�SURVHV�SHQJD\DDQ�

GHQJDQ�PLNURED�IXQJVLRQDO�

��� 6HEDJDL� NRQVHNXHQVL� GDUL� VDUDQD� GDQ�

SUDVDUDQD� \DQJ� DGD�� PDND� SURVHV�

SHPEXDWDQ�SXSXN�RUJDQLN�JUDQXO��32*���

XPXPQ\D�PHQJDQGDONDQ� SURVHV� ILVLN�

PHNDQLV�� GHQJDQ� WDQSD�PHODOXL� SURVHV�

ELRORJLV� WHUOHELK� GDKXOX� \DQJ�ELDVDQ\D�

GLNHQDO� GHQJDQ� SURVHV� SHQJRPSRVDQ��

'HQJDQ�FDUD�WHUVHEXW��PDND�EDKDQ�EDNX�

RUJDQLN� \DQJ�GDSDW�GLJXQDNDQ�PHQMDGL�

WHUEDWDV�

��� %DKDQ�EDNX�XWDPD�EHUXSD�SXSXN�RUJDQLN�

\DQJ�SDOLQJ�GLVXNDL�DGDODK�\DQJ�EHUDVDO�

GDUL�EDKDQ�RUJDQLN�\DQJ�VXGDK�EHUEHQWXN�

KDOXV�VHSHUWL�EORWRQJ�GDQ�NRWRUDQ�KHZDQ�

�NRKH��� WHUXWDPD� NRWRUDQ� VDSL� GDQ�

NRWRUDQ�D\DP�

��� 3 U RVHV � X W DPD � \DQJ � XPXPQ\D�

GLODNXNDQ�ROHK�SLKDN�SHUXVDKDDQ�XQWXN�

PHPSURGXNVL�32*�DGDODK�SHQFDPSXUDQ�

EDKDQ � EDNX � � S URVHV � J UDQX ODV L ��

SHQJHULQJDQ��SHQGLQJLQDQ��SHQ\DULQJDQ��

SHQJD\DDQ�GHQJDQ�PLNURED� IXQJVLRQDO�

GDQ�SHQJDUXQJDQ�

�����6DUDQ

6HGDQJNDQ� GDUL� KDVLO� SHQHOLWLDQ� GDQ�

NHVLPSXODQ�GDSDW�GLVDUDQNDQ�KDO�KDO�VHEDJDL�

EHULNXW�

��� %DKDQ�EDNX�32*�VHEDLNQ\D�WLGDN�KDQ\D�

PHQJDQGDONDQ�NRWRUDQ�KHZDQ��EORWRQJ��

OLPEDK�VLVD�EXGLGD\D�MDPXU�VDMD��6HOXUXK�

SRWHQVL� EDKDQ� RUJDQLN� \DQJ� VDQJDW�

PHOLPSDK�GL�,QGRQHVLD��WHUPDVXN�VDPSDK�

RUJDQLN���VHKDUXVQ\D�GLRSWLPDONDQ�XQWXN�

GLMDGLNDQ�32*�

��� 3URVHV�SHQJD\DDQ�PLNURED� IXQJVLRQDO��

VHKDUXVQ\D�GLODNXNDQ�VHWHODK�VXKX�GDUL�

SURGXN�32*�VXGDK�GLQJLQ��\DLWX�GHQJDQ�

PHQJDQJLQ�DQJLQNDQ� WHUOHELK� GDKXOX�

SURGXN� 32*� \DQJ� NHOXDU� GDUL� SURVHV�

SHQGLQJLQDQ�PHQJJXQDNDQ�URWDU\�FRROHU��

��� 3HUOXQ\D�SDQGXDQ� WDWDFDUD�SHPEXDWDQ�

SXSXN� RUJDQLN� \DQJ� DNDQ� GLMDGLNDQ�

VHEDJDL�EDKDQ�EDNX�32*�

'$)7$5�3867$.$

��� 0HQWHUL� 3HUWDQLDQ�5HSXEOLN� ,QGRQHVLD��

������3HUDWXUDQ�0HQWHUL� 3HUWDQLDQ�1R�

���3HUPHQWDQ�65�������������7HQWDQJ�

3XSXN� 2UJDQLN�� 3XSXN� +D\DWL� GDQ�

3HPEHQDK�7DQDK��%HULWD�1HJDUD�5HSXEOLN�

,QGRQHVLD�7DKXQ������1RPRU�����

��� �*ROXHNH��&�*���������%LRORJLFDO�3URFHVVLQJ��

&RPSRVWLQJ�DQG�+\GURO\VLV��,Q�+DQGERRN�

RI�6ROLG�:DVWH�0DQDJHPHQW��9DQ�1RVWUDQG�

5HLQKROG�&RPSDQ\��1HZ�<RUN�

��� +DXJ��5�7���������&RPSRVW�(QJLQHHULQJ��

3ULQFLSOHV�DQG�3UDFWLFH��$Q��$UERU�6FLHQFH�

3XEOLVKHU�,QF���0LFKLJDQ�

��� 7FKREDQRXJORXV�� *��� +�� 7KHLVHQ� DQG�

6�� 9LJLO�� ������ ,QWHJUDWHG�6ROLG�:DVWH�

0DQDJHPHQW��(QJLQHHULQJ�3ULQFLSOHV�DQG�

0DQDJHPHQW�,VVXHV��0F�*UDZ�+LOO�,QF����

86$�

��� (SVWHLQ�� (��� ������ 7KH� 6FLHQFH� RI�

&RPSRVWLQJ�� 7HFKQRPLF� 3XEOLVKLQJ�

&RPSDQ\�,QF���86$�

��� :DK\RQR��6����)�/��6DKZDQ�GDQ�)��6XU\DQWR��

������0HQ\XODS�6DPSDK�0HQMDGL�.RPSRV��

3XVDW�3HQJNDMLDQ�GDQ�3HQHUDSDQ�7HNQRORJL�

/LQJNXQJDQ�%337��-DNDUWD�

��� ,VZDQGL�� $��� ������ 3HUDQDQ� 3XSXN�

2UJDQLN� GDQ� 3XSXN� +D\DWL� GDODP�

3HQLQJNDWDQ� 3URGXNW LY L WDV� %HUDV�

(YDOXDVL�3URVHV�3URGXNVL�����-�7HN��/LQJ����������������



��

%HUNHODQMXWDQ��0DNDODK� SDGD�6HPLQDU�

1DVLRQDO� 3HUDQDQ� 3XSXN� 13.� GDQ�

2UJDQLN� GDODP�0HQLQJNDWNDQ�3URGXNVL�

GDQ�6ZDVHPEDGD�%HUDV�%HUNHODQMXWDQ��

%DODL� %HVDU� /LWEDQJ� 6XPEHUGD\D�

/DKDQ�3HUWDQLDQ��%DGDQ�3HQHOLWLDQ�GDQ�

3HQJHPEDQJDQ�3HUWDQLDQ��.HPHQWHULDQ�

3HUWDQLDQ��-DNDUWD�

��� .HPHQWHU LDQ� 3HUWDQLDQ� 5HSXEO LN�

,QGRQHVLD��������3HPXOLKDQ�.HVXEXUDQ�

7DQDK�SDGD�/DKDQ�6DZDK�%HUNHODQMXWDQ��

%DGDQ� /LWEDQJ� 3HUWDQLDQ� GDQ� 'LWMHQ�

7DQDPDQ�3DQJDQ��-DNDUWD�

��� .HPHQWHU LDQ� 3HUWDQLDQ� 5HSXEO LN�

*$0%$5�*$0%$5�3526(6�3(0%8$7$1�3838.�25*$1,.�*5$18/��32*�

,QGRQHVLD��������*R�2UJDQLN������

����+XVHQ�� (��� 5�� 6DUDVZDWL� GDQ� 5�'��

6DUDVZDWL�� ������5L]REDNWHUL� 3HPDFX�

7XPEXK� 7DQDPDQ�� GL� GDODP� 3XSXN�

2UJDQLN� GDQ� 3XSXN� +D\DWL� �2UJDQLF�

)HUWLOL]HU� DQG�%LRIHUWLOL]HU���%DODL�%HVDU�

/LWEDQJ�6XPEHUGD\D�/DKDQ�3HUWDQLDQ��

%DGDQ�3HQHOLWLDQ� GDQ�3HQJHPEDQJDQ�

3HUWDQLDQ��%RJRU�

����.HPHQWHU LDQ� 3HUWDQLDQ� 5HSXEO LN�

,QGRQHVLD�� ������ 3HODNVDQDDQ� 362�

6XEVLGL�%HQLK�GDQ�3XSXN�7DKXQ�$QJJDUDQ�

������ 'LUHNWRUDW� -HQGHUDO� 7DQDPDQ�

3DQJDQ��-DNDUWD�

*DPEDU����3HQFDPSXUDQ�3XSXN�2UJDQLN��%DKDQ�

%DNX�8WDPD���GHQJDQ�)LOOHU

*DPEDU�����3URVHV�*UDQXODVL

*DPEDU� �� � 3URVHV� 3HQJHU LQJDQ� 32*�

0HQJJXQDNDQ�5RWDU\�'UD\HU

*DPEDU����3URVHV�3HQ\DULQJDQ�32*

*DPEDU����3HQ\LDSDQ�/DUXWDQ�0LNURED�)XQJVLRQDO�

XQWXN�3HQ\HPSURWDQ�32*

*DPEDU����3URGXN�32*��\DQJ�6XGDK�'LSHUND\D�

GHQJDQ�0LNURED

6DKZDQ��)�/��GNN������


