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3(1'$+8/8$1 

P 
ROXVL�XGDUD�SDGD�PDVD�ODOX��OHELK�

EDQ\DN�GLVHEDENDQ�ROHK�NHMDGLDQ�

DODP� VHSHUWL� GHEX� GDQ� SDVLU�� NH�

EDNDUDQ�KXWDQ�� OHWXVDQ�JXQXQJ�EHUDSL��GDQ�

JDV�\DQJ�NHOXDU�GDUL�GDODP�EXPL�DWDX�\DQJ�

GLOHSDV� ROHK� PDWHUL� RUJDQLN� \DQJ� PHP�

EXVXN��%HQWXN�SROXVL�LQL�PDVLK�DGD�VDPSDL�

VHNDUDQJ� GDQ� VHVHNDOL� GDSDW�PHQ\HEDENDQ�

DQFDPDQ�VHULXV��1DPXQ��VHODLQ�SROXWDQ�DOD�

PL� LQL�� VHNDUDQJ� WHUGDSDW� SURGXN� OLPEDK�

\DQJ�GLKDVLONDQ�ROHK�SHUDGDEDQ�LQGXVWULDOL�

VDVL� PRGHUQ�� 3URGXN� PDV\DUDNDW� PRGHUQ�

LQL�PHQJDQFDP�PXWX�XGDUD�\DQJ�GLKLUXS�GL�

VHOXUXK�GXQLD��+DO�LQL�PHPLFX�GLODNXNDQQ�

\D� XSD\D� XQWXN� PHQXUXQNDQ� WLQJNDW� NRQ�

VHQWUDVLQ\D� GDODP� XGDUD� DPELHQ�� $QWDUD�

WDKXQ�����-������$PHULND�VHULNDW�EHUKDVLO�

PHQJXUDQJL� EHEHUDSD� NRQVHQWUDVL� SROXWDQ�

VWDQGDU� GDUL� XGDUD� DPELHQ�� VDODK� VDWXQ\D�

VXOIXU�GLRNVLGD�����QDPXQ�PHQLQJNDWNDQ�

NRQVHQWUDVL� QLWURJHQ� RNVLGD� VHEHVDU� ����

�0FNHQ]LH��3LQJHU�GDQ�.RWHFNL������� 

%HEHUDSD� SHQHOLWLDQ� WHODK� EDQ\DN�

PHQJXQJNDSNDQ�WHQWDQJ�NRQGLVL�SHQFHPD�

UDQ�XGDUD�GXQLD�EDLN�GL�OXDU�PDXSXQ�GDODP�

$EVWUDN 

 

5LVLNR�DGDODK�EDKD\D��DNLEDW�DWDX�NRQVHNXHQVL�\DQJ�GDSDW�WHUMDGL�DNLEDW�VHEXDK�SURVHV�

\DQJ�VHGDQJ�EHUODQJVXQJ�DWDX�NHMDGLDQ�\DQJ�DNDQ�GDWDQJ��%DKD\D��KD]DUG��WHUGLUL�GDUL�VHQ�

\DZD� ELRORJL�� NLPLD� DWDX� ILVLN� \DQJ� EHUSRWHQVL� PHQ\HEDENDQ� JDQJJXDQ� NHVHKDWDQ�� 6H�

GDQJNDQ�ULVLNR��ULVN��PHUXSDNDQ�IXQJVL�SHOXDQJ�WHUMDGLQ\D�JDQJJXDQ�NHVHKDWDQ�GDQ�NHSDUD�

KDQ��VHYHULW\��JDQJJXDQ�NHVHKDWDQ�ROHK�NDUHQD�VXDWX�EDKD\D� 

5LVLNR� OLQJNXQJDQ� PHUXSDNDQ� ULVLNR� WHUKDGDS� NHVHKDWDQ� PDQXVLD� \DQJ� GLVHEDENDQ�

ROHK�NDUHQD�IDNWRU�OLQJNXQJDQ��EDLN�OLQJNXQJDQ�ILVLN��KD\DWL�PDXSXQ�VRVLDO-HNRQRPL-EXGD\D��

6DODK�VDWX�EDKD\D�\DQJ�EHUSRWHQVL�PHQLPEXONDQ�GDPSDN�EDJL�NHVHKDWDQ�PDQXVLD�GDQ�OLQJ�

NXQJDQ�\DNQL�EDKD\D�NLPLD�\DQJ�EHUXSD�NHEHUDGDDQ�SROXWDQ�GL�XGDUD� 

'L� ,QGRQHVLD� $QDOLVLV� 5LVLNR� .HVHKDWDQ� /LQJNXQJDQ� �$5./�� PDVLK� EHOXP� EDQ\DN�

GLNHQDO� GDQ� GLJXQDNDQ� VHEDJDL� PHWRGD� NDMLDQ� GDPSDN� OLQJNXQJDQ� WHUKDGDS� NHVHKDWDQ�� 3D�

GDKDO�� GL� EHEHUDSD� QHJDUD�8QL�(URSD�� $PHULND� GDQ�$XVWUDOLD�$5./� WHODK�PHQMDGL� SURVHV�

FHQWUDO� LGHD� OHJLVODVL� GDQ� UHJXODVL� SHQJHQGDOLDQ� GDPSDN� OLQJNXQJDQ��.DUHQDQ\D��PHUXSDNDQ�

KDO�SHQWLQJ�XQWXN�PHQJHQDONDQ�PHWRGH�$5./�GDODP�SHQJXNXUDQ�ULVLNR�NHVHKDWDQ�\DQJ�GDSDW�

GLWLPEXONDQ�NDUHQD�IDNWRU�OLQJNXQJDQ�NKXVXVQ\D�SHQFHPDUDQ�XGDUD� 

 

.DWD�.XQFL���$QDOLVLV�5LVLNR���3HQFHPDUDQ�8GDUD 
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UXDQJDQ�� � 'L� ,QGRQHVLD� VHQGLUL� SHQHOLWLDQ�

WHUNDLW� SHQFHPDUDQ� XGDUD� WHODK� PHQMDGL�

SHUKDWLDQ� EHEHUDSD� WDKXQ� WHUDNKLU� PHQJ�

LQJDW�GDPSDN�\DQJ�GLWLPEXONDQQ\D� 

3HQHOLWLDQ�WHUKDGDS�JDV�62��GDQ�12���

SHUQDK� GLODNXNDQ� GL� ,QGRQHVLD� SDGD� VXDWX�

,QGXVWUL�� 6HODPD� WDKXQ� ����-����� NDGDU�

JDV�62��PHODPSDXL�QLODL�EDNX�PXWX�XGDUD�

DPELHQ�GLPDQD�NDGDU� WHUWLQJJL�SDGD� WDKXQ�

�����\DLWX�����SSP�GHQJDQ�NDGDU�UDWD-UDWD�

DGDODK� ����� SSP�� 6HPHQWDUD� XQWXN� 12��

SDGD� XGDUD� DPELHQ� VHODPD� NXUXQ� ZDNWX�

WHUVHEXW�PHODPSDXL�QLODL� EDNX�PXWX�XGDUD�

DPELHQ� GLPDQD� WHUWLQJJL� SDGD� WDKXQ� �����

VHEHVDU������SSP��.DGDU�UDWD-UDWD�JDV�12��

VHODPD� NXUXQ�ZDNWX� WHUVHEXW� VHEHVDU� �����

SSP� �0XNRQR�� ������� 7HUGDSDW� SXOD�

SHQHOLWLDQ� GL� GDHUDK� LQGXVWUL� SHQJHFRUDQ�

ORJDP� FHSHU� GHQJDQ� NDGDU� 62�� WHUHQGDK�

EHUDGD� GL� 'XVXQ� 1GR\R� ����� �J�P��� GDQ�

WHUWLQJJL� GL� 37�� %DWXU� -D\D� ����� �J�P���

�:LKDUMD�� ������� 'L� NDZDVDQ� XWDUD� NRWD�

6HPDUDQJ� EHVDUQ\D� HPLVL� 12�� DGDODK�

��������� WRQ�WDKXQ�� +DVLO� NRQVHQWUDVL��

12�� DPELHQ� WHUWLQJJL� WHUGDSDW� GL� GDHUDK�

7DPEDNUHMR�\DLWX�������J�P�� ��QLODL� WHUVH�

EXW� WLGDN� DPDQ� XQWXN� GLWLQJJDOL� NDUHQD�

NRQVHQWUDVL�GLDWDV�EDWDV�VWDQGDU�EDNX�PXWX�

\DLWX� VHEHVDU� ���� � � �J�P�� �+DGLZLGRGR��

������� 6HPHQWDUD� GL� -DNDUWD� SDGD� EXODQ�

DSULO������±�IHEUXDUL������./+�PHPDQWDX�

NRQVHQWUDVL�62��GDQ�12���+DVLO�XQWXN�JDV�

62��GHQJDQ�NRQVHQWUDVL�WHUWLQJJL�EHUDGD�GL�

GDHUDK� WLPXU� GDQ� XWDUD�� \DLWX� GL� &OLQFLQJ��

3RQGRN�*HGH� GDQ� -DVD�0DUJD�� 6HPHQWDUD�

XQWXN�NRQVHQWUDVL�12��GL�WLWLN�SHQJXNXUDQ�

-DVD� 0DUJD� PHQXQMXNNDQ� WHODK� PHOHELKL�

UDWD-UDWD� WDKXQDQ� VWDQGDU� QDVLRQDO� \DQJ�

EHUODNX� GL� ,QGRQHVLD� \DLWX� ��� SSE� �'DXG��

������� 

0HQXUXW� SHQHOLWLDQ� -DNDUWD� 8UEDQ�

'HYHORSPHQW� 3URMHFW�� NRQVHQWUDVL� WLPEDO�

GL� EHEHUDSD� NRWD� EHVDU� PHQFDSDL� ���-

���PLNURJUDP�PHWHU�NXELN���J�P����KLGUR�

NDUERQ� PHQFDSDL� ����� SSP� �EDNX� PXWX�

SS�������� �� ����� SSP��� 12[� PHQFDSDL�

������SSP��EDNX�PXWX������SSP��GDQ�GH�

EX�PHQFDSDL�����PJ�P����EDNX�PXWX�������

PJ�P����+DVLO� ODSRUDQ�NHPHQWHULDQ�1HJD�

UD� OLQJNXQJDQ� KLGXS�PHQXQMXNNDQ� SHQJD�

PDWDQ� NXDOLWDV� XGDUD� SDGD� SDUDPHWHU� 62��

GL����NRWD�GL�,QGRQHVLD�PHQXQMXNNDQ�.RWD�

0DNDVVDU� WHUPDVXN� NRWD� \DQJ� PHQJDODPL�

NHQDLNDQ�NRQVHQWUDVL�62�� GDODP�SHPHULN�

VDDQ��� WDKXQ�EHUWXUXW-WXUXW� \DLWX�������J�

P�� �������� ������ �J�P�� �������� ������J�

P��������� 

3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�$JXV�

GDQ� %XGL� �������� SHQHOLWLDQ� \DQJ� GLDUD�

KNDQ�XQWXN�PHQJXNXU�SDUWLNHO�XGDUD�DPEL�

HQ� 763�� 30��� GDQ� 30���� GL� VHNLWDU� FDORQ�

ORNDVL� 3/71� 6HPHQDQMXQJ� /HPDKDEDQJ��

+DVLOQ\D� GLWHPXNDQ� EDKZD� NRQVHQWUDVL�

763�� 30��� GDQ� 30���� � SHU� ��� MDP� GL� VH�

OXUXK�ORNDVL�PHOHELKL�EDNX�PXWX�XGDUD�DP�

ELHQ�QDVLRQDO�\DQJ�GLWHWDSNDQ�3HPHULQWDK�� 

3HQHOLWLDQ� 6XKDUL\RQR� ������� WHU�

KDGDS� SHQFHPDUDQ� XGDUD� GL� SDEULN� VHPHQ�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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&LWHXUHXS�%RJRU�PHQXQMXNNDQ�EDKZD�NRQ�

VHQWUDVL� SDUWLNHO� GHEX� 30��� GDQ� 30���� GL�

UXPDK-UXPDK� VHNLWDU� SDEULN� VHPHQ� ����

VDPSDL������P��GL�GDODP�SDEULN�VHPHQ�����

VDPSDL� ���� �P� GDQ� GL� SLQJJLU� MDODQ� � ����

VDPSDL� �� �P� PHOHELKL� EDNX� PXWX� XGDUD�

DPELHQ� QDVLRQDO� \DQJ� GLWHWDSNDQ� ROHK� 33�

1R��������� 

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

-XQDLGL� ������� WHUKDGDS� NDGDU� GHEX� MDWXK�

GL� NRWD� %DQGD� $FHK� SDGD� GDHUDK� \DQJ�

WHUNHQD� WVXQDPL� GDQ� GDHUDK� \DQJ� WLGDN�

WHUNHQD� WVXQDPL�� 'LWHPXNDQ� EDKZD��

SHQJDUXK�VDQJDW�Q\DWD�GDUL�NDGDU�GHEX�SD�

GD�WLWLN���PLQJJX�SHUWDPD�\DNQL��������J�

P��KDUL� \DLWX�PHOHELKL� DPEDQJ� EDWDV� GDH�

UDK� SHPXNLPDQ� VHEHVDU� ������ J�P��KDUL��

6HGDQJNDQ�NDGDU�3E�WLGDN�PHOHELK�DPEDQJ�

EDWDV� \DQJ� WHODK� GLWHWDSNDQ� \DNQL� VHEHVDU�

������J�P�� 

7HODK� EDQ\DN� SHQHOLWLDQ� \DQJ�

PHQJHPXNDNDQ� WHQWDQJ� SDUDPHWHU� SHQFH�

PDU�XGDUD�ODLQQ\D�\DQJ�EHUORNDVL�GL�GDHUDK�

ODLQ��+DO�LQL�PHQJLQGLNDVLNDQ�EDKZD�NXDOL�

WDV�XGDUD�PHQMDGL�SHUKDWLDQ�NKXVXV��.DUH�

QD� LWX�� SHQWLQJ� NLUDQ\D� EDJL� SHQHOLWL��

SHPHULQWDK�� PDKDVLVZD� GDQ� SDUD� VWDNH�

KROGHU� \DQJ� EHUNHFLPSXQJ� GDODP� GXQLD�

NHVHKDWDQ� GDQ� OLQJNXQJDQ� XQWXN� PHQJH�

WDKXL� EHEHUDSD� PRGHO� SHQJXNXUDQ� ULVLNR�

NHVHKDWDQ�� VDODK� VDWXQ\D� DGDODK� $QDOLVLV�

5LVLNR�.HVHKDWDQ�/LQJNXQJDQ��$5./��� 

 

 

3(0%$+$6$1 

'L� ,QGRQHVLD� $QDOLVLV� 5LVLNR�

.HVHKDWDQ� /LQJNXQJDQ� �$5./�� PDVLK�

EHOXP� EDQ\DN� GLNHQDO� GDQ� GLJXQDNDQ� VH�

EDJDL� PHWRGD� NDMLDQ� GDPSDN� OLQJNXQJDQ�

WHUKDGDS� NHVHKDWDQ�� 3DGDKDO�� GL� EHEHUDSD�

QHJDUD�8QL�(URSD��$PHULND� GDQ�$XVWUDOLD�

$5./� WHODK� PHQMDGL� SURVHV� FHQWUDO� LGHD�

OHJLVODVL� GDQ� UHJXODVL� SHQJHQGDOLDQ� GDPSDN�

OLQJNXQJDQ�� 'DODP� NRQWHNV� $0'$/�� HIHN�

OLQJNXQJDQ� WHUKDGDS� NHVHKDWDQ� XPXPQ\D�

PDVLK�GLNDML�VHFDUD�HSLGHPLRORJLV� 

$QDOLVLV� ULVLNR�DGDODK�SDGDQDQ� LVWLODK�

XQWXN� ULVN� DVVHVVPHQW�� \DLWX� NDUDNWHULVDVL�

HIHN-HIHN� \DQJ� SRWHQVLDO� PHUXJLNDQ�

NHVHKDWDQ� PDQXVLD� ROHK� SDMDQDQ� EDKD\D�

OLQJNXQJDQ� �$OGULFK� GDQ� *ULIILWK� �������

$QDOLVLV� ULVLNR� PHUXSDNDQ� VXDWX� DODW�

SHQJHORODDQ� ULVLNR�� SURVHV� SHQLODLDQ� EHUVD�

PD�SDUD�LOPXZDQ�GDQ�ELURNUDW�XQWXN�PHP�

SUDNLUDNDQ� SHQLQJNDWDQ� ULVLNR� NHVHKDWDQ�

SDGD�PDQXVLD�\DQJ�WHUSDMDQ��15&������� 

:+2��������PHQGHILQLVLNDQ�DQDOLVLV�

ULVLNR� VHEDJDL� SURVHV� \DQJ� GLPDNVXGNDQ�

XQWXN� PHQJKLWXQJ� DWDX� PHPSUDNLUDNDQ�

ULVNR�SDGD�VXDWX�RUJDQLVPH�VDVDUDQ��VLVWHP�

DWDX� VXE� SRSXODVL�� WHUPDVXN� LGHQWLILNDVL�

NHWLGDNSDVWLDQ-NHWLGDNSDVWLDQ� \DQJ� PH�

Q\HUWDLQ\D��VHWHODK�WHUSDMDQ�ROHK�DJHQW�WHU�

WHQWX�� GHQJDQ� PHPHUKDWLNDQ� NDUDNWHULVWLN�

\DQJ�PHOHNDW�SDGD�SHQ\HEDE��DJHQW��\DQJ�

PHQMDGL�SHUKDWLDQ�GDQ�NDUDNWHULVWLN�VLVWHP�

VDVDUDQ� \DQJ� VSHVLILN�� 5L�VLNR� LWX� VHQGLUL�

GLGHILQLVNDQ� VHEDJDL� NHEROHKMDGLDQ�
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�SUREDELOLWDV�� VXDWX� HIHN� PHUXJLNDQ� SDGD�

VXDWX� RUJDQLVPH�� VLVWHP� DWDX� �VXE�SRSXODVL�

\DQJ� GLVHEDENDQ� ROHK� SHPDMDQDQ� VXDWX�

DJHQW�GDODP�NHDGDDQ� WHUWHQWX��'HILQLVL� ODLQ�

PHQ\HEXWNDQ� ULVLNR� NHVHKDWDQ�PDQXVLD� VH�

EDJDL� NHEROHKMDGLDQ� NHUXVDNDQ� NHVHKDWDQ�

VHVHRUDQJ� \DQJ� GLVHEDENDQ� ROHK� SHPD�

MDQDQ� DWDX� VHUDQJNDLDQ� SHPDMDQDQ� EDKD\D�

OLQJNXQJDQ��:+2������� 

6DDW�LQL�DQDOLVLV�ULVLNR�GLJXQDNDQ�XQ�

WXN�PHQLODL� DWDX�PHQDNVLU� ULVNR� NHVHKDWDQ�

PDQXVLD� \DQJ�GLVHEDENDQ�ROHK� SDMDQDQ�ED�

KD\D� OLQJNXQJDQ�� %DKD\D� DGDODK� VLIDW� \DQJ�

PHOHNDW� SDGD� VXDWX� ULVN� DJHQW� DWDX� VLWXDVL�

\DQJ� PHPLOLNL� SRWHQVL� PHQLPEXONDQ� HIHN�

PHUXJLNDQ� MLND� VX�DWX� RUJDQLVPH�� VLVWHP�

DWDX� VXE� SRSXODVL� WHUSDMDQ� ROHK� ULVN� DJHQW�

WHUVHEXW� �:+2��������%DKD\D� OLQJNXQJDQ�

WHUGLUL� DWDV� WLJD� ULVN� DJHQW� \DLWX� FKHPLFDO�

DJHQWV� �EDKDQ-EDKDQ� NL�PLD��� SK\VLFDO�

DJHQWV� �HQHUJL� UDGLDVL� GDQ� JHORPEDQJ� HO�

HNWURPDJQHWLN� EHUEDKD\D�� GDQ� EL�RORJLFDO�

DJHQWV��PDNKOXN�KLGXS�DWDX�RUJDQLVPH���$Q�

DOLVLV� ULVLNR� ELVD� GLODNXNDQ� XQWXN� SH�PD�

PDMDQDQ� \DQJ� WHODK� ODPSDX� �SDVW� H[SR�

VXUH���GHQJDQ� HIHN� \DQJ�PHUXJLNDQ� VXGDK�

DWDX� EH�OXP� WHUMDGL�� ELVD� MXJD� XQWXN� VWXGL�

SUHGLNVL� ULVLNR� SHPDMDQDQ� \DQJ� DNDQ� GD�

WDQJ��IXWXUH�H[�SRVXUH���6WXGL-VWXGL�$PGDO�

PDVXN�GDODP�NDWHJRUL�\DQJ�NHGXD� 

-HODV� EDKZD� EDKD\D� WLGDN� VDPD�

GHQJDQ� ULVLNR�� %DKD\D� DGDODK� VXDWX� SR�

WHQVL� ULVLNR�� GDQ� ULVLNR� WLGDN� DNDQ� WHUMDGL�

NHFXDOL� V\DUDW-V\DUDW� WHUWHQWX� WHUSHQXKL��

6\DUDW-V\DUDW� GLPDNVXG� DGDODK� WRNVLVLWDV�

ULVN� DJHQW� \DQJ� EHUVDQJNXWDQ� GDQ� SROD-

SROD� SDMDQDQQ\D�� 6XDWX� ULVN� DJHQW��

VHNDOLSXQ� WRNVLN�� WLGDN� DNDQ� EHULVLNR� EDJL�

NHVHKDWDQ� MLND� WLGDN�PHPDMDQL�GHQJDQ�GR�

VLV�GDQ�ZDNWX�WHUWHQWX� 

3DUDGLJPD�ULVN�DQDO\VLV 

3DUDGLJPD� ULVN� DQDO\VLV� XQWXN�

NHVHKDWDQ� PDV\DUDNDW� SHUWDPD� NDOL�

GLNHPXNDNDQ�WDKXQ������ROHK�86�1DWLRQ�

DO� $FDGHPLF� RI� 6FLHQFH� XQWXN� PHQLODL�

ULVLNR�NDQNHU�ROHK�EDKDQ�NLPLD�GL�GDODP�

PDNDQDQ� �15&��������0HQXUXW�SDUDGLJ�

PD� LQL�� ULVN� DQDO\VLV� WHUEDJL� GDODP� WLJD�

ODQJNDK� XWDPD� \DLWX� SHQHOLWLDQ� �UHVHDUFK���

DQDOLVLV� ULVLNR� �ULVN� DVVHVVPHQW�� GDQ�PDQD�

MHPHQ�ULVLNR� 

$QDOLVLV� ULVLNR� WHUEDJL�PHQMDGL� HPSDW�

ODQJNDK�\DLWX�����LGHQWLILNDVL�EDKD\D��KD]DUG�

LGHQ�WLILFDWLRQ��� ���� DQDOLVLV� GRVLV-UHVSRQ�

�GRVH-UHVSRQH� DVVHVVPHQW��� ���� DQDOLVLV�

SHPDMDQDQ� �H[SRVXUH� DVVHVVPHQW�� GDQ� ����

NDUDNWHULVDVL� ULVLNR� �ULVN� FKDUDFWHUL]DWLRQ��

�0XNRQR� ������� 5LVN� DQDO\VLV�

PHQJJXQDNDQ� VDLQV�� WHN�QLN�� SUREDELOLWDV�

GDQ� VWDWLVWLN� XQWXN� PHPSUDNLUDNDQ� GDQ�

PHQLODL� EHVDUDQ� GDQ� NHPXQJNLQDQ� ULVNR�

NHVHKDWDQ�GDQ�OLQJNXQJDQ�\DQJ�DNDQ�WHUMDGL�

VHKLQJJD� VHPXD� SLKDN� \DQJ� SHGXOL�PHQJH�

WDKXL�FDUD�PHQJHQGDOLNDQ�GDQ�PHQJXUDQJL�

ULVNR�WHUVHEXW��15&������� 

3HQJHORODDQ�ULVLNR�WHUGLUL�GDUL�WLJD�XQ�

VXU�\DLWX�HYDOXDVL�ULVLNR��SHQJHQGDOLDQ�HPLVL�

GDQ� SHPDMDQDQ� GDQ� SHPDQWDXDQ� ULVLNR�� ,QL�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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EHUDUWL�� DQDOLVLV� ULVLNR� PH�UXSDNDQ� EDJLDQ�

ULVN� DQDO\VLV� VHGDQJNDQ�PDQDMHPHQ� ULVLNR�

EXNDQ�EDJLDQ�DQDOLVLV�ULVLNR�WHWDSL�NHODQMX�

WDQ� GDUL� DQDOLVLV� ULVLNR�� 6XSD\D� WXMXDQ�

SHQJHORODDQ� ULVLNR� WHUFDSDL� GHQJDQ� EDLN�

PDND�SLOLKDQ-SLOLKDQ�PDQDMHPHQ� ULVLNR� LWX�

KDUXV� GLNRPXQLNDVLNDQ� NHSDGD� SLKDN-�

SLKDN� \DQJ� EHUNHSHQWLQJDQ�� /DQJNDK� LQL�

GLNHQDO� VHEDJDL� NRPXQLNDVL� ULVLNR�� 0DQD�

MHPHQ� GDQ� NRPXQLNDVL� ULVLNR� EHUVLIDW� VSH�

VLILN� \DQJ� EHUJDQWXQJ� SDGD� NDUDNWHULVWLN�

ULVN� DJHQW�� SROD� SHPDMDQDQ�� LQGLYLGX� DWDX�

SRSXODVL� \DQJ� WHUSDMDQ�� VRVLR-GHPRJUDIL�

GDQ�NHOHPEDJDDQ�PDV\DUDNDW�GDQ�SHPHULQ�

WDK�VHWHPSDW� 

3HQHODDKDQ� ,QWHUQDWLRQDO� 3UR�

JUDPPH�RQ�&KHPLFDO� 6DIHW\� �,3&6�� OHELK�

PHQGDODP�PHQJHQDL�PHWRGD�DQDOLVLV�ULVL�

NR� GDQ�PDQDMHPHQ� ULVLNR�PHQ\LPSXONDQ�

EDKZD� ODQJNDK-ODQJNDK� DQDOLVLV� ULVLNR�

GDQ�PDQDMHPHQ� ULVLNR� WLGDNODK� OXUXV� GDQ�

VDWX�DUDK�PHODLQNDQ�PHUXSDNDQ�SURVHV� VL�

NOXV� LQWHUDNWLI� GDQ� EDKNDQ� LQWHUDWLYH�

�EHUXODQJ-XODQJ�� 

0DQDMHPHQ� ULVLNR� EHULQWHUDNVL� GDQ�

EHULWHUDWLI�GHQJDQ�DQDOLVLV� ULVLNR�� WHUXWDPD�

GL� GDODP� SHUXPXVDQ� PDVDODK�� 6HFDUD�

XPXP� GDSDW� GLUXPXVNDQ� EDKZD� DQDOLVLV�

ULVLNR�IRUPDO�GLGDKXOXL�ROHK�DQDOLVLV�ULVLNR�

SHQGDKXOXDQ� \DQJ� ELDVDQ\D� EHUVLIDW�

VXE\HNWLI�GDQ�LQIRUPDO��3DGD�WDKDS�DZDO�LQL�

PDV\DUDNDW� GDQ� OHPEDJD-OHPEDJD� VZDGD\D�

PDV\DUDNDW� OLQJNXQJDQ� GDQ� NHVHKDWDQ� EL�

DVDQ\D� OHELK� SHND� GDULSDGD� EDGDQ-EDGDQ�

RWRULWDV� QHJDUD�� 1DPXQ�� VHULQJNDOL� NH�

EDQ\DNDQ�PDVDODK�GLGDVDUNDQ�SDGD�SHUVHSVL�

GDQ� RSLQL� \DQJ� WLGDN� GDSDW� GLUXPXVNDQ�

VHFDUD�LOPLDK��0LVDOQ\D��EDX�\DQJ�EHUDVDO�

Identifikasi Bahaya 

Manajemen Risiko 

Karakteristik Risiko 

Identifikasi Sumber 

Analisis Dosis-Respons 

Komunikasi Risiko 

Analisis Pemajanan 

*DPEDU���� $QDOLVLV�5LVLNR��5XDQJ�OLQJNXS�ODQJNDK-ODQJNDK�ULVN�DQDO\VLV��5LVN�DVVHVV�

PHQW�KDQ\D�SDGD�EDJLDQ�NRWDN�JDULV�WLWLN-WLWLN�VHGDQJNDQ�ULVN�PDQDJHPHQW�GDQ�

ULVN�FRPPXQLFDWLRQ�EHUDGD�GL�OXDU�OLQJNXS�ULVN�DVVHVVPHQW��/RXYDU�GDQ�/RXYDU�

������ 
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GDUL� HPLVL� VXDWX� LQGXVWUL� ELVD� GLUDVDNDQ�

ROHK�VHPXD�RUDQJ�\DQJ�VHFDUD�RE\HNWLI� WH�

ODK�PHQJJDQJJX�NHQ\DPDQDQ��1DPXQ��ULVN�

DJHQW�DSD�\DQJ�PHQ\HEDENDQ�EDX�LWX��KDQ\D�

ELVD�GLNHQDOL�ROHK�PHUHND�\DQJ�WHUODWLK��EHU�

SHQJDODPDQ� GDODP� WHNQLN-WHNQLN� DQDOLVLV�

SHQFHPDUDQ�XGDUD�GDQ�PHQJHWDKXL� SURVHV-

SURVHV�LQGXVWULQ\D��:+2������� 

'DODP� SHUNHPEDQJDQ� VHODQMXWQ\D�

GLVDGDUL� EDKZD� LQWHUDNVL� WLGDN� KDQ\D� SHUOX�

GLODNXNDQ� DQWDUD� ULVN� DVVHVVRU� GDQ� ULVN�

PDQDJHU� WHWDSL� KDUXV� PHOLEDWNDQ� VHPXD�

SLKDN� \DQJ� WHUWDULN� DWDX� \DQJ� EHUNHSHQW�

LQJDQ�� 0DVDODK� ULVLNR�� IDNWRU-IDNWRU� \DQJ�

EHUKXEXQJDQ� GHQJDQ� ULVLNR� GDQ� SHUVHSVL�

WHQWDQJ� ULVLNR� SHUOX� GLNRPXQLNDVLNDQ�

VHFDUD� WUDQVSDUDQ�� 3URVHV� LQL� GLNHQDO� VH�

EDJDL� NRPXQLNDVL� ULVLNR��.RPXQLNDVL� ULVL�

NR� EHUSHUDQ� XQWXN� PHQMHODVNDQ� VHFDUD�

WUDQVSDUDQ� GDQ� EHUWDQJJXQJMDZDE� WHQWDQJ�

SURVHV� GDQ� KDVLO� NDUDNWHULVDVL� ULVLNR� VHU�WD�

SLOLKDQ-SLOLKDQ�PDQDMHPHQ�ULVLNRQ\D�NHSD�

GD�SLKDN-SLKDN�\DQJ�UHOHYDQ��:+2������� 

%HUGDVDUNDQ�SDUDGLJPD�ULVN�DQDO\VLV�

WHUVHEXW��:+2�������NHPXGLDQ�PHUXPXV�

NDQ� DWXU�DQ� XPXP� EDKZD� DQDOLVLV� ULVLNR�

SHUOX�GLDZDOL�GHQJDQ�DQDOLVLV�ULVLNR�SHQGD�

KXOXDQ� \DQJ� EHUVLIDW� VXE\HNWLI� GDQ� LQIRU�

PDO��/DQJNDK� LQL�GLODNXNDQ�XQWXN�PHPDV�

WLNDQ�DSDNDK�VXDWX�NDVXV�PHPHUOXNDQ�DQD�

OLVLV� ULVLNR� VHFDUD� IRUPDO� DWDX� WLGDN�� $QD�

OLVLV� ULVLNR�SHQGDKXOXDQ�PHUXSDNDQ�WUDQVLVL�

PHQXMX� DQDOLVLV� ULVLNR� IRUPDO�� VXDWX� SURVHV�

LWHUDWLI� \DQJ� PHPXGDKNDQ� SHUVLQJJXQJDQ�

NULWLV�DQDOLVLV�ULVLNR�GHQJDQ�PDQDMHPHQ�ULVL�

NR�� 3URVHV� LQL� GLVHEXW� VHEDJDL� SHUXPXVDQ�

PDVDODK��:+2������� 

$QDOLVLV� 5LVLNR� .HVHKDWDQ� /LQJ�

NXQJDQ� � PDVLK� MDUDQJ� GLJXQDNDQ� GDODP�

NDMLDQ� GDPSDN� OLQJNXQJDQ� WHUKDGDS�

NHVHKDWDQ� PD�V\DUDNDW�� .HEDQ\DNDQ� DQD�

OLVLV� GLODNXNDQ� VHFDUD� NRQVHUYDWLI� GHQJDQ�

VWXGL� HSLGHPLRORJL�� 0HPDQJ�� VHODPD� EH�

UDEDG-DEDG� VWXGL� HSLGHPLRORJL� WHODK�PHQ�

MDGL�PHWRGD�LQYHVWLJDVL�SH�Q\DNLW�LQIHNVL�GL�

PDV\DUDNDW� �15&��������%ROHK� MDGL� VHED�

JLDQ� DNDGHPLVL� GDQ� SUDNWLVL� NHVHKDWDQ�

PDV\DUDNDW� EHUSHQGDSDW� EDKZD� HSLGHPL�

RORJL� PHUXSDNDQ� VDWX-VDWXQ\D� PHWRGD�

NDMLDQ� GDPSDN� OLQJNXQJDQ� WHUKDGDS�

NHVHKDWDQ�� 2OHK� NDUHQD� LWX� ELVD� GLIDKDPL�

MLND�PDVLK�EDQ\DN�VDODK�SHUVHSVL�GDQ�SHPHU�

WXNDUDQ�VWXGL�(SLGHPLRORJL�.HVHKDWDQ�/LQJ�

NXQJDQ� �(./�� GHQJDQ� $5./�� 6HNXUDQJ-

NXUDQJQ\D� DGD� HQDP� FLUL� \DQJ� PHP�

EHGDNDQ�(./�GDQ�$5./�� \DLWX� �5DKPDQ�

������ 

�� 'DODP� $5./�� SDMDQDQ� ULVN� DJHQW� \DQJ�

GLWHULPD� VHWLDS� LQGLYLGX� GLQ\DWDNDQ� VH�

EDJDL� LQWDNH�DWDX�DVXSDQ��6WXGL�HSLGHPL�

RORJL� XPXPQ\D� WLGDN� SHUOX� PHPSHU�

KLWXQJNDQ�DVXSDQ�LQGLYLGXDO�LQL� 

�� 'DODP� $5./�� SHUKLWXQJDQ� DVXSDQ�

PHPEXWXKNDQ�NRQVHQWUDVL�ULVN�DJHQW�GL�

GD�ODP� PHGLD� OLQJNXQJDQ� WHUWHQWX��

NDUDNWHULVWLN�DQWURSRPHWUL��VHSHUWL�EHUDW�

EDGDQ� GDQ� ODMX� LQKDODVL� DWDX� SROD� NRQ�

VXPVL��GDQ�SROD�DNWLYLWDV�ZDNWX�NRQWDN�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 



��� 

 

GHQJDQ�ULVN�DJHQW��'DODP�(./�NRQVHQ�

WUDVL� GLEXWXKNDQ� WHWDSL� NDUDNWHULVWLN� DQ�

WURSRPHW�UL� GDQ� SROD� DNWLYLWDV� LQGLYLGX�

EXNDQ� GHWHUPLQDQ� XWDPD� GDODP�

PHQHWDSNDQ�EHVDUDQ�ULVLNR� 

�� 'DODP� $5./�� ULVLNR� NHVHKDWDQ� ROHK�

SDMDQDQ�VHWLDS�ULVN�DJHQW�GLEHGDNDQ�DWDV�

HIHN� NDUVLQRJHQLN� GDQ� QRQNDUVLQRJHQLN�

GHQJDQ� SHUKLWXQJDQ� \DQJ� EHUEHGD�� 'D�

ODP� (./�� WHNQLN� DQDOLVLV� HIHN� NDQNHU�

GDQ�QRQNDQNHU�SDGD�GDVDUQ\D�VDPD� 

�� 'DODP�(./��HIHN�NHVHKDWDQ��NDQNHU�GDQ�

QRQNDQNHU�� \DQJ� GLWHQWXNDQ� GHQJDQ�

EHUEDJDL� SHUQ\DWDDQ� ULVLNR� �VHSHUWL� RGG�

UDWLR�� UHODWLYH� ULVN� DWDX� VWDQGDUGL]HG�

PRUWDOLW\� UDWLR�� GLGDSDW� GDUL� SRSXODVL�

\DQJ�GLSHODMDUL��$5./�WLGDN�GLPDNVXG�

NDQ�XQWXN�PHQFDUL�LQGLNDVL�DWDX�PHQJXML�

KXEXQJDQ� DWDX� SHQJDUXK� GDPSDN� OLQJ�

NXQJDQ� WHUKDGDS� NHVHKDWDQ� �NHMDGLDQ�

SHQ\DNLW� \DQJ� EHUEDVLV� OLQJNXQJDQ��

PHODLQNDQ� XQWXN� PHQJKLWXQJ� DWDX�

PHQDNVLU� ULVLNR� \DQJ� WHODK�� VHGDQJ�GDQ�

DNDQ�WHUMDGL��(IHN�WHUVHEXW��\DQJ�GLQ\D�

WDNDQ� VHEDJDL� QLODL� NXDQWLWDWLI� GRVLV-

UHVSRQ�� KDUXV� VXGDK� GLWHJDNNDQ� OHELK�

GDKXOX�� \DQJ� GLGDSDW� GDUL� OXDU� VXPEHU-

VXPEHU�SRSXODVL�\DQJ�GLSHODMDUL��EDKNDQ�

GDUL� VWXGL-VWXGL� WRNVLVLWDV� XML� KD\DWL�

�ELRDVVD\�� DWDX� VWXGL� NHDNWLIDQ� ELRORJLV�

ULVN�DJHQW� 

�� 'DODP� $5./�� EHVDUDQ� ULVLNR�

�GLQ\DWDNDQ� VHEDJDL� 54� XQWXN� QRQ�

NDUVLQRJHQLN� GDQ� (&5� XQWXN� NDUVLQR�

JHQLN�� WLGDN� GLEDFD� VHEDJDL� SHU�

EDQGLQJDQ�OXUXV��GLUHFW�O\�SURSRUWLRQDO��

PHODLQNDQ� VHEDJDL� SUREDOLWLDV�� 'DODP�

(./�SHUQ\DWDDQ� ULVLNR� VHSHUWL�25��55�

PENELITIAN ANALISIS RISIKO MANAJEMEN 

Pemeriksaan : 
 

Laboratorium 
Lapangan 

Klinik 
Epidemiologi 

Mekanisme toksisi-
tas: 
 
pengembangan 
metode dan validasi  
 
spesies dan dosis 
extrapolasi 

Pengukuran dan 
observasi lapangan  

 
Nasib bahan pence-
mar di lingkungan 

dan transport model 

Identifikasi 
bahaya: 

 
agen kimia, fisika, 

biologi yang 
berbahaya 

Analsisi  
dosis-respons :  

 
Bagaimana dosis 

tersebut men-
imbulkan efek 

Analisis pema-
janan : 

 
Siapa yang 

terpapar atau akan 
terpapar dengan 

apa, kapan, 
dimana, dan untuk 

Karakterisasi 
risiko: 

 
Efek apa yang 
mungkin akan 

terjadi pada 
populasi yang 

terpapar 

Pengembangan 
peraturan 

perundang-
undangan 

Pertimbangan 
ekonomi, sosial, 

politik dan 
teknis 

Tujuan, 
Pengambilan 

keputusan dan 
Tindakan 

*DPEDU����3DUDGLJPD�$QDOLVLV�5LVLNR��15&������ 
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DWDX� 605� GLEDFD� VHEDJDL� SHU�

EDQGLQJDQ� OXUXV�� -DGL�PLVDOQ\D�� 54� �

��WLGDN�GLEDFD�VDPD�GHQJDQ�25� ��� 

�� .XDQWLWDV� ULVLNR� QRQNDUVLQRJHQLN� GDQ�

NDUVLQRJHQLN�GLJXQDNDQ�XQWXN�PHUXPXV�

NDQ� SHQJHORODDQ� GDQ� NRPXQLNDVL� ULVLNR�

VHFDUD� OHELK� VSHVLILN�� $5./�PHQDZDU�

NDQ� SHQJHORODDQ� ULVLNR� VHFDUD� NXDQWL�

WDWLI� VHSHUWL� SHQHWDSDQ�EDNX�PXWX�GDQ�

UHGXNVL� NRQVHQWUDVL�� 3HQJHORODDQ� GDQ�

NRPXQLNDVL�ULVLNR�EXNDQ�EDJLDQ�LQWHJUDO�

VWXGL�(./�GDQ�� MLND� DGD�� KDQ\D� UHOHYDQ�

XQWXN�SRSXODVL�\DQJ�GLSHODMDUL� 

�� (SLGHPLRORJL� .HVHKDWDQ� /LQJNXQJDQ�

XPXPQ\D�GLODNXNDQ�DWDV�GDVDU�NHMDGLDQ�

SHQ\DNLW��GLVHDVH�RULHQWHG��DWDX�NRQGLVL�

OLQJNXQJDQ�\DQJ�VSHVLILN��DJHQW�RULHQW�

HG��� VHGDQJNDQ� $QDOLVLV� 5LVLNR�

.HVHKDWDQ� /LQJNXQJDQ� EHUVLIDW� DJHQW�

VSHFLILF�GDQ�VLWH�VSHFLILF��$QDOLVLV�ULVLNR�

NHVHKDWDQ� OLQJNXQJDQ� DGDODK� SURVHV�

SHUKLWXQJDQ� DWDX� SHUNLUDDQ� ULVLNR� SDGD�

VXDWX� RUJDQLVPH� VDVDUDQ�� VLVWHP� DWDX�

�VXE�SRSXODVL�� WHUPDVXN� LGHQWLILNDVL�

NHWLGDNSDVWLDQ-NHWLGDNSDVWLDQ� \DQJ�PH�

Q\HUWDLQ\D�� VHWHODK� WHUSDMDQ� ROHK� DJHQW�

WHUWHQWX�� GHQJDQ� PHPHUKDWLNDQ� NDUDN�

WHULVNWLN� \DQJ� PHOHNDW� SDGD� DJHQW� LWX�

GDQ� NDUDNWHULVNWLN� V\VWHP� VDVDUDQ� \DQJ�

VSHVLILN�� 0HWRGH�� WHNQLN� GDQ� SURVHGXU�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 

Kategori 1a : 

Dosis-respon 

risk agent 

telah tersedia 

Kategori 1b : 

Dosis-respon 

risk agent 

belum terse-

dia 

ARKL 

EKL 

Penyelidikan efek biolo-
gis kesehatan yang 
masuk akal 

 

Penyelidikan pajanan 
(sumber yang lalu 
dan sekarang, 
produksi dan pelepa-
san) 

Kategori 2 : 

Pajanan manusia 

pada tingkat 

yang harus di-

pedulikan be-

lum cukup 

terdokumentasi 

Kategori 1 : 

Pajanan manusia 

pada tingkat 

yang harus di-

pedulikan 

terdokumentasi 

Tipe, media, 
konsentrasi 
risk agents 
(polutan) 

Jalur pajanan 
Populasi berisi-

ko 

*DPEDU���� ,OXVWUDVL� ORJLND� SHQJDPELODQ� NHSXWXVDQ� XQWXN� PHQHQWXNDQ� WLSH� VWXGL� \DQJ�

GDSDW� GLODNXNDQ� GDODP� PHPSHODMDUL� HIHN� OLQJNXQJDQ� WHUKDGDS� NHVHKDWDQ�

PDQXVLD��5DKPDQ������� 



��� 

 

DQDOLVLV�ULVLNR�NHVHKDWDQ�OLQJNXQJDQ�VDDW�

LQL� GLNHPEDQJNDQ� GDUL� 5LVN� $QDO\VLV�

3DUDGLJP�\DQJ�WHUEDJDQ�SDGD�*DPEDU���

�15&������ 

�� 'DODP�3XEOLF�+HDOWK�$VVHVVPHQW�NHGXD�

VWXGL� WHUVHEXW� GDSDW� GLJDEXQJNDQ�

GHQJDQ� WLGDN� PHQJKLODQJNDQ� FLULQ\D�

PDVLQJ-PDVLQJ�� $QDOLVLV� ULVLNR�

NHVHKDWDQ�OLQJNXQJDQ�PDPSX�PHUDPDO�

NDQ�EHVDUDQ�WLQJNDW�ULVLNR�VHFDUD�NXDQWL�

WDWLI� VHGDQJNDQ� HSLGHPLRORJL� NHVHKDWDQ�

OLQJNXQJDQ� GDSDW� PHPEXNWLNDQ� DSDNDK�

SUHGLNVL� LWX� VXGDK� WHUEXNWL� DWDX� EHOXP��

3XEOLF� +HDOWK� $VVHVVPHQW� WLGDN� VDMD�

PHPEHULNDQ� HVWLPDVL� QXPHULN� ULVLNR�

NHVHKDWDQ� PHODLQNDQ� MXJD� SHUVSHNWLI�

NHVHKDWDQ�PDV\DUDNDW� GHQJDQ�PHPDGX�

NDQ� DQDOLVLV� PHQJHQDL� NRQGLVL-NRQGLVL�

SHPDMDQDQ� VHWHPSDW�� GDWD� HIHN-HIHN�

NHVHKDWDQ� GDQ� NHSHGXOLDQ� PDV\DUDNDW�

�15&������� 

3ULQVLS�GDVDU�$5./ 

$.5/�EHUMDODQ�GHQJDQ� SURVHV� \DQJ�

GLEDJDQNDQ�GDODP�DOXU�SHQJDPELODQ�NHSX�

WXVDQ�VHSHUWL�SDGD�*DPEDU����'HFLVLRQ�ORJ�

LF� LQL� PHQHQWXNDQ� NRPSRQHQ� VWXGL� PDQD�

\DQJ�GDSDW�GLODNXNDQ�EHUGDVDUNDQ�GDWD�GDQ�

LQIRUPDVL� DZDO� \DQJ� WHUVHGLD�� 'HFLVLRQ�

ORJLF� LQL� GLMHODVNDQ� GDODP� *XLGDQFH� IRU�

$67'5�+HDOWK�6WXGLHV��$76'5������� 

6HFDUD�JDULV�EHVDUQ\D�DQDOLVLV� ULVLNR�

NHVHKDWDQ� OLQJNXQJDQ� �$5./�� PHQXUXW�

1DWLRQDO� 5HVHDUFK� &RXQFLO� �15&�� WHUGLUL�

GDUL� HPSDW� WDKDS� NDMLDQ�� \DLWX� �� � ,GHQWLIL�

NDVL� EDKD\D��$QDOLVLV�SHPDMDQDQ��$QDOLVLV�

GRVLV-UHVSRQ�� � GDQ� � .DUDNWHULVDVL� ULVLNR�

�15&������� 

/DQJNDK� ±� ODQJNDK� LQL� WLGDN� KDUXV�

GLODNXNDQ�VHFDUD�EHUXUXWDQ��NHFXDOL�NDUDN�

WHULVDVL� ULVLNR� VHEDJDL� WDKDS� WHUDNKLU��

.DUDNWHULVDVL� ULVLNR� NHVHKDWDQ� SDGD� SRSX�

ODVL� EHULVLNR� GLQ\DWDNDQ� VHFDUD� NXDQWLWDWLI�

GHQJDQ� PHQJJDEXQJNDQ� DQDOLVLV� GRVLV-

UHVSRQ� GHQJDQ� DQDOLVLV� SHPDMDQDQ�� 1LODL�

QXPHULN�HVWLPDVL�ULVLNR�NHVHKDWDQ�NHPXGL�

DQ� GLJXQDNDQ� XQWXN�PHUXPXVNDQ� SLOLKDQ-

SLOLKDQ� PDQDMHPHQ� ULVLNR� XQWXN� PHQJHQ�

GDOLNDQ� ULVLNR� WHUVHEXW�� 6HODQMXWQ\D� RSVL-

RSVL� PDQDMHPHQ� ULVLNR� LWX� GLNRPXQLNDVL�

NDQ� NHSDGD� SLKDN-SLKDN� \DQJ� EHUNHSHQW�

LQJDQ�DJDU�ULVLNR�SRWHQVLDO�GDSDW�GLNHWDKXL��

GLPLQLPDONDQ�DWDX�GLFHJDK��15&������� 

0HWRGH��7HNQLN�GDQ�3URVHGXU�$5./ 

.DMLDQ� $5./� GLPXODL� GHQJDQ� PH�

PHULNVD� VHFDUD� FHUPDW� DSDNDK� GDWD� GDQ�

LQIRUPDVL� EHULNXW� VXGDK� WHUVHGLD� �$76'5�

������� 

�� -HQLV�VSHVL�NLPLD�ULVN�DJHQW� 

�� 'RVLV� UHIHUHQVL� XQWXN� VHWLDS� MHQLV�

VSHVL�NLPLD�ULVN�DJHQW 

�� 0HGLD� OLQJNXQJDQ� WHPSDW� ULVN�DJHQW�

EHUDGD��XGDUD��DLU��WDQDK��SDQJDQ�� 

�� .RQVHQWUDVL� ULVN� DJHQW� GDODP�PHGLD�

OLQJNXQJDQ�\DQJ�EHUVDQJNXWDQ� 

�� -DOXU-MDOXU� SHPDMDQDQ� ULVN� DJHQW�

�VHVXDL� GHQJDQ� PHGLD� OLQJNXQJDQQ�

\D�� 

�� 3RSXODVL� GDQ� VXE-VXE� SRSXODVL� \DQJ�
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EHULVLNR� 

�� ��*DQJJXDQ� NHVHKDWDQ� �JHMDOD-JHMDOD�

SHQ\DNLW� DWDX� SHQ\DNLW-SHQ\DNLW��

\DQJ�EHULQGLNDVLNDQ�VHEDJDL�HIHN�SD�

MDQDQ� � ULVN� DJHQW� \DQJ� PHUXJLNDQ�

NHVHKDWDQ�SDGD�VHPXD�VHJPHQ�SRSX�

ODVL�EHULVLNR� 

-LND� VHNXUDQJ-NXUDQJQ\D� GDWD� GDQ�

LQIRUPDVL� �� V�G� �� VXGDK� WHUVHGLD�� $5./�

VXGDK� ELVD� GLNHUMDNDQ�� $GD� GXD� NHPXQJ�

NLQDQ�NDMLDQ�$5./�\DQJ�GDSDW�GLODNXNDQ��

\DLWX��15&��������� 

�� (YDOXDVL�GL�DWDV�PHMD��'HVNWRS�(YDOXD�

WLRQ��� VHODQMXWQ\D�GLVHEXW�$5./�0HMD��

$QDOLVLV� ULVLNR� NHVHKDWDQ� OLQJNXQJDQ�

�$5./��PHMD�GLODNXNDQ�XQWXN�PHQJKL�

WXQJ� HVWLPDVL� ULVLNR� GHQJDQ� VHJHUD�

WDQSD� KDUXV� PHQJXPSXONDQ� GDWD� GDQ�

LQIRUPDVL� EDUX� GDUL� ODSDQJDQ�� (YDOXDVL�

GL� DWDV�PHMD�KDQ\D�PHPEXWXKNDQ�NRQ�

VHQWUDVL� ULVN� DJHQW� GDODP� PHGLD� OLQJ�

NXQJDQ�EHUPDVDODK��GRVLV�UHIHUHQVL�ULVN�

DJHQW�GDQ�QLODL�GHIDXOW�IDNWRU-IDNWRU�DQ�

WURSRPHWUL� SHPDMDQDQ� XQWXN� PHQJKL�

WXQJ�DVXSDQ�PHQXUXW�3HUVDPDDQ����� 

�� .DMLDQ�ODSDQJDQ��)LHOG�6WXG\���VHODQMXW�

Q\D� GLVHEXW� $5./� /HQJNDS�� $5./�

/HQJNDS� SDGD� GDVDUQ\D� VDPD� GHQJDQ�

HYDOXDVL� GL� DWDV� PHMD� � QDPXQ� GLGDVDU�

NDQ� SDGD� GDWD� OLQJNXQJDQ� GDQ� IDNWRU-

IDNWRU� SHPDMDQDQ� DQWURSRPHWUL�

VHEHQDUQ\D�\DQJ�GLGDSDW�GDUL�ODSDQJDQ��

EXNDQ� GHQJDQ� DVXPVL� DWDX� VLPXODVL��

.DMLDQ� LQL� PHPEXWXKNDQ� GDWD� GDQ� LQ�

IRUPDVL� WHQWDQJ� MDOXU� SHPDMDQDQ� GDQ�

SRSXODVL�EHULVLNR� 

%HULNXW� DGDODK� ODQJNDK-ODQJNDK�

$5./�� EDLN�$5./�0HMD�PDXSXQ�$5./�

/HQJNDS�� 

,GHQWLILNDVL�%DKD\D� 

,GHQWLILNDVL� EDKD\D� DWDX� KD]DUG�

LGHQWLILFDWLRQ� DGDODK� WDKDS� DZDO� DQDOLVLV�

ULVLNR� NHVHKDWDQ� OLQJNXQJDQ� XQWXN�

PHQJHQDOL� ULVLNR�� 7DKDS� LQL� DGDODK� VXDWX�

SURVHV� XQWXN� PHQHQWXNDQ� EDKDQ� NLPLD�

\DQJ� EHUSHQJDUXK� WHUKDGDS� NHVHKDWDQ�

PDQXVLD��PLVDOQ\D� NDQNHU� GDQ� FDFDW� ODKLU�

�0XNRQR�������� 

'DWD� LGHQWLILNDVL�EDKD\D�ULVN�DJHQW�

GDUL� EHUEDJDL� VXPEHU� SHQFHPDUDQ� GDSDW�

GLUDQJNXP� GDODP� VXDWX� WDEHO�� %LOD� GDWD�

DZDO� WLGDN� WHUVHGLD�� KDUXV� GLODNXNDQ� SHQ�

JXNXUDQ�SHQGDKXOXDQ�GHQJDQ�VHGLNLWQ\D���

VDPSHO� \DQJ� PHZDNLOL� NRQVHQWUDVL� ULVN�

DJHQW�SDOLQJ�WLQJJL�GDQ�SDOLQJ�UHQGDK��6H�

ODQMXWQ\D�GLKLWXQJ�5LVN�4XRWLHQW� �54��XQ�

WXN� DVXSDQ� NRQVHQWUDVL� ULVN� DJHQW�� %LOD�

WHUQ\DWD�54�!���EHUDUWL�DGD�ULVLNR�SRWHQVLDO�

GDQ� SHUOX� XQWXN� GLNHQGDOLNDQ�� 6HGDQJNDQ�

ELOD�54� �� �� XQWXN� VHPHQWDUD� SHQFHPDUDQ�

GLQ\DWDNDQ� PDVLK� DPDQ� GDQ� EHOXP� SHUOX�

GLNHQGDOLNDQ��5DKPDQ�������� 

$QDOLVLV�3HPDMDQDQ 

$QDOLVLV� SHPDMDQDQ� DWDX� H[SRVXUH�

DVVHVVPHQW� \DQJ� GLVHEXW� MXJD� SHQLODLDQ�

NRQWDN�� EHUWXMXDQ� XQWXN� PHQJHQDOL� MDOXU-

MDOXU� SDMDQDQ� ULVN� DJHQW� DJDU� MXPODK�

DVXSDQ�\DQJ�GLWHULPD�LQGLYLGX�GDODP�SRS�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 



��� 

 

XODVL�EHULVLNR�ELVD�GLKLWXQJ��'DWD�GDQ�LQIRU�

PDVL� \DQJ� GLEXWXKNDQ� XQWXN� PHQJKLWXQJ�

DVXSDQ� DGDODK� VHPXD� YDULDEHO� \DQJ� WHU�

GDSDW� GDODP� 3HUVDPDDQ� EHULNXW� �$76'5�

������� 

 

 
 

.HWHUDQJDQ�� 

:DNWX� SDMDQDQ� �W(�� KDUXV� GLJDOL�

GHQJDQ� FDUD�PHQDQ\DNDQ� EHUDSD� ODPD� NH�

ELDVDDQ� UHVSRQGHQ� VHKDUL-KDUL� EHUDGD� GL�

OXDU�UXPDK�VHSHUWL�NH�SDVDU��PHQJDQWDU�GDQ�

PHQMHPSXW� DQDN� VHNRODK� GDODP� KLWXQJDQ�

MDP�� 'HPLNLDQ� MXJD� XQWXN� IUHNXHQVL� SD�

MDQDQ� �I(��� NHELDVDDQ� DSD� \DQJ� GLODNXNDQ�

VHWLDS� WDKXQ�PHQLQJJDONDQ� WHPSDW�PXNLP�

VHSHUWL� SXODQJ� NDPSXQJ�� PHQJDMDN� DQDN�

EHUOLEXU� NH� UXPDK� RUDQJ� WXD�� UHNUHDVL� GDQ�

VHEDJDLQ\D� GDODP� KLWXQJDQ� KDUL�� 8QWXN�

GXUDVL�SDMDQDQ��'W���KDUXV�GLNHWDKXL�EHUDSD�

ODPD� VHVXQJJXKQ\D� �UHDO� WLPH�� UHVSRQGHQ�

EHUDGD� GL� WHPSDW�PXNLP� VDPSDL� VDDW� VXU�

YH\� GLODNXNDQ� GDODP� KLWXQJDQ� WDKXQ��

6HODLQ� GXUDVL� SDMDQDQ� OLIHWLPH�� GXUDVL� SD�

MDQDQ�UHDO�WLPH�SHQWLQJ�XQWXN�GLNRQILUPDVL�

GHQJDQ�VWXGL�HSLGHPLRORJL�NHVHKDWDQ�OLQJ�

NXQJDQ� �(./�� DSDNDK� HVWLPDVL� ULVLNR�

NHVHKDWDQ� VXGDK� WHULQGLNDVLNDQ� �$76'5�

������ 

.RQVHQWUDVL� ULVN� DJHQW� GDODP�PHGLD�

OLQJNXQJDQ� GLSHUODNXNDQ� PHQXUXW� NDUDN�

WHULVWLN�VWDWLVWLNQ\D��-LND�GLVWULEXVL�NRQVHQ�

WUDVL� � ULVN� DJHQW� QRUPDO�� ELVD� GLJXQDNDQ�

QLODL� � DULWKPHWLN� � PHDQQ\D�� -LND� GLVWUL�

EXVLQ\D�WLGDN�QRUPDO��KDUXV�GLJXQDNDQ�ORJ�

QRUPDO� DWDX�PHGLDQQ\D�� 1RUPDO� WLGDNQ\D�

GLVWULEXVL� NRQVHQWUDVL� � ULVN� DJHQW� ELVD�

GLWHQWXNDQ� GHQJDQ� PHQJKLWXQJ� FRHIIL�

FLHQFH�RI�YDULDQFH��&R9���\DLWX�6'�GLEDJL�

PHDQ��-LND�&R9�������GLVWULEXVL�GLDQJJDS�

QRUPDO� GDQ� NDUHQD� LWX� GDSDW� GLJXQDNDQ�

QLODL� PHDQ� �15&� ������� � 6HEHOXP� QLODL�

GHIDXOW�QDVLRQDO� WHUVHGLD�EHUGDVDUNDQ�KDVLO�

VXUYH\�PDND��W(��I(�GDQ�:E�GDSDW�GLSDNDL�

VHEDJDL� QLODL� QXPHULN� IDNWRU� DQWURSRPHWUL�

SHPDMDQDQ��5DKPDQ�������� 

$QDOLVLV�'RVLV-5HVSRQ� 

 $QDOLVLV�GRVLV-UHVSRQ��GLVHEXW� MXJD�

GRVH-UHVSRQVH�DVVHVVPHQW�DWDX� WR[LFLW\�DV�

VHVVPHQW�� PHQHWDSNDQ� QLODL-QLODL� NXDQWL�

WDWLI�WRNVLVLWDV�ULVN�DJHQW�XQWXN�VHWLDS�EHQ�

WXN� VSHVL� NLPLDQ\D�� 7RNVLVLWDV� GLQ\DWDNDQ�

VHEDJDL� GRVLV� UHIHUHQVL� �UHIHUHQFH� GRVH��

I : Asupan (intake), mg/kg/hari 

C : konsentrasi risk agent, mg/M3 untuk me-
dium udara, mg/L untuk air minum, 
mg/kg untuk makanan atau pangan 

R : laju asupan atau konsumsi, M3/jam untuk 
inhalasi, L/hari untuk air minum, g/hari 
untuk makanan 

tE : waktu pajanan 

fE : frekwensi pajanan 

Dt : durasi pajanan, tahun (real time atau 
proyeksi, 30 tahun untuk nilai default resi-
densial) 

W
b 

: Berat badan, kg 

ta
vg 

: Periode waktu rata-rata (Dt x 365 
hari/tahun untuk zat nonkarsinogen, 70 
tahun x 365 hari/tahun untuk zat karsino-
gen) 
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5I'��XQWXN�HIHN-HIHN�QRQNDUVLQRJHQLN�GDQ�

&DQFHU� 6ORSH� )DFWRU� �&6)�� DWDX� &DQFHU�

8QLW� 5LVN� �&&5�� XQWXN� HIHN-HIHN� NDUVLQR�

JHQLN�� $QDOLVLV� GRVLV-UHVSRQ� PHUXSDNDQ�

WDKDS� \DQJ� SDOLQJ� PHQHQWXNDQ� NDUHQD�

$5./� KDQ\D� ELVD� GLODNXNDQ� XQWXN� ULVN�

DJHQW�\DQJ�VXGDK�DGD�GRVLV-UHVSRQQ\D��86�

(3$������� 

0HQXUXW� ,3&6�� 5HIHUHQFH� GRVH� DGD�

ODK� WRNVLVLWDV� NXDQWLWDWLI� QRQNDUVLQRJHQLN��

PHQ\DWDNDQ� HVWLPDVL� GRVLV� SDMDQDQ� KDULDQ�

\DQJ�GLSUDNLUDNDQ�WLGDN�PHQLPEXONDQ�HIHN�

PHUXJLNDQ� NHVHKDWDQ� PHVNLSXQ� SDMDQDQ�

EHUODQMXW�VHSDQMDQJ�KD\DW��5DKPDQ�������� 

'RVLV�UHIHUHQVL�GLEHGDNDQ��XQWXN�SD�

MDQDQ�RUDO� DWDX� WHUWHODQ� �LQJHVL�� XQWXN�PD�

NDQDQ� GDQ� PLQXPDQ�� \DQJ� GLVHEXW� 5I'�

�VDMD�� GDQ� XQWXN� SDMDQDQ� LQKDODVL� �XGDUD��

\DQJ� GLVHEXW� � UHIHUHQFH� FRQFHQWUDWLRQ�

�5I&��� 'DODP� DQDOLVLV� GRVLV-UHVSRQ�� GRVLV�

GLQ\DWDNDQ�VHEDJDL��ULVN�DJHQW�\DQJ�WHUKLU�

XS� �LQKDOHG��� WHUWHODQ� �LQJHVWHG�� DWDX�

WHUVHUDS� PHODOXL� NXOLW� �DEVRUEHG�� SHU� NJ�

EHUDW�EDGDQ�SHU�KDUL��PJ�NJ�KDUL���86�(3$�

�������� 

'RVLV� \DQJ� GLJXQDNDQ� XQWXN�

PHQHWDSNDQ� 5I'� DGDODK� \DQJ� PHQ\HEDE�

NDQ� HIHN� SDOLQJ� UHQGDK� \DQJ� GLVHEXW�12�

$(/� �1R� 2EVHUYHG� $GYHUVH� (IIHFW� /HYHO��

DWDX� /2$(/� �/RZHVW� 2EVHUYHG� $GYHUVH�

(IIHFW�/HYHO���12$(/�DGDODK�GRVLV�WHUWLQJ�

JL� VXDWX� ]DW� SDGD� VWXGL� WRNVLVLWDV� NURQLN�

DWDX� VXENURQLN� \DQJ� VHFDUD� VWDWLVWLN� DWDX�

ELRORJLV� WLGDN� PHQXQMXNNDQ� HIHN� PHUX�

JLNDQ� SDGD� KHZDQ� XML� DWDX� SDGD� PDQXVLD�

VHGDQJNDQ� /2$(/� EHUDUWL� GRVLV� WHUHQGDK�

\DQJ� �PDVLK�� PHQLPEXONDQ� HIHN�� 6HFDUD�

QXPHULN� 12$(/� VHODOX� OHELK� UHQGDK� GD�

ULSDGD�/2$(/�� �5I'�DWDX�5I&�GLWXUXQNDQ�

GDUL�12$(/�DWDX�/2$(/�PHQXUXW�SHUVD�

PDDQ�EHULNXW�LQL��$76'5��������� 

8)�DGDODK�XQFHUWDLQW\�IDFWRU��IDNWRU�

NHWLGDNSDVWLDQ��GHQJDQ�QLODL�8)�� ����XQ�

WXN� YDULDVL� VHQVLWLYLWDV� GDODP� SRSXODVL�

PDQXVLD� ���+�� KXPDQ��� 8)��  � ��� XQWXN�

HNVWUDSRODVL�GDUL�KHZDQ�NH�PDQXVLD� ���$��

DQLPDO���8)�� ����MLND�12$(/�GLWXUXQN�

DQ�GDUL�XML�VXENURQLN��EXNDQ�NURQLN��8)�� �

���ELOD�PHQJJXQDNDQ�/2$(/�EXNDQ�12�

$(/��0)�DGDODK�PRGLI\LQJ�IDFWRU�EHUQLODL�

�� V�G� ��� XQWXN� PHQJDNRPRGDVL� NHNX�

UDQJDQ� DWDX� NHOHPDKDQ� VWXGL� \DQJ� WLGDN�

WHUWDPSXQJ� 8)�� 3HQHQWXDQ� QLODL� 8)� GDQ�

0)� WLGDN� OHSDV� GDUL� VXE\HNWLYLWDV�� 8QWXN�

PHQJKLQGDUL� VXE\HNWLYLWDV�� WDKXQ������ WH�

ODK� � GLDMXNDQ� PRGHO� GRVLV-UHVSRQ� EDUX�

GHQJDQ� �PHPHFDK� 8)�PHQMDGL� $'8)� � �

������DWDX�������$.8)�� �������DWDX�������

+'8)� � ������ � DWDX� ����� GDQ� +.8)�

� ������DWDX��������$76'5������� 

.DUDNWHULVWLN�5LVLNR 

.DUDNWHULVWLN�ULVLNR�NHVHKDWDQ�GLQ\D�

WDNDQ� VHEDJDL� 5LVN� 4XRWLHQW� �54�� WLQJNDW�

ULVLNR�� XQWXN� HIHN-HIHN� QRQNDUVLQRJHQLN�

GDQ�([FHVV�&DQFHU�5LVN��(&5��XQWXN�HIHN-

HIHN� NDUVLQRJHQLN� �� 54� GLKLWXQJ� GHQJDQ�

PHPEDJL� DVXSDQ� QRQNDUVLQRJHQLN� �,QN��

ULVN� DJHQW� GHQJDQ� 5I'� DWDX� 5I&-Q\D�

-XUQDO�.HVHKDWDQ 9ROXPH�9,,�1R�������� 
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PHQXUXW�SHUVDPDDQ������$76'5�������� 

  

  

   

%DLN�,QN�PDXSXQ�5I'�DWDX�5I&�KD�

UXV� VSHVLILN� XQWXN� EHQWXN� VSHVL� NLPLD� ULVN�

DJHQW� GDQ� MDOXU� SDMDQDQQ\D�� 5LVLNR�

NHVHKDWDQ� GLQ\DWDNDQ� DGD� GDQ� SHUOX�

GLNHQGDOLNDQ�MLND�54�!����-LND�54������ULVL�

NR� WLGDN� SHUOX� GLNHQGDOLNDQ� WHWDSL� SHUOX�

GLSHUWDKDQNDQ�DJDU�QLODL�QXPHULN�54�WLGDN�

PHOHELKL����5DKPDQ������� 

(&5� GLKLWXQJ� GHQJDQ� PHQJDOLNDQ�

&6)� GHQJDQ� DVXSDQ� NDUVLQRJHQLN� ULVN�

DJHQW� �,QN��PHQXUXW� SHUVDPDDQ��+DUDS� GL�

SHUKDWLNDQ�� DVXSDQ� NDUVLQRJHQLN� GDQ� QRQ�

NDUVLQRJHQLN� WLGDN�VDPD�NDUHQD�SHUEHGDDQ�

ERERW�ZDNWX�UDWD-UDWDQ\D��WDYJ��VHSHUWL�GL�

MHODVNDQ� GDODP� NHWHUDQJDQ� UXPXV� DVXSDQ�

�$76'5�������� 

 

(&5� �&6)î�,QN���   

 

%DLN� &6)� PDXSXQ� ,QN� KDUXV� VSH�

VLILN� XQWXN� EHQWXN� VSHVL� NLPLD� ULVN� DJHQW�

GDQ� MDOXU�SDMDQDQQ\D��.DUHQD�VHFDUD� WHRUL�

WLV� NDUVLQRJHQLVLWDV� WLGDN� PHPSXQ\DL� DP�

EDQJ� QRQ� WKUHVKROG�� PDND� ULVLNR� GLQ\D�

WDNDQ� WLGDN� ELVD� GLWHULPD� �XQDFFHSWDEOH��

ELOD�(-��(&5�(-���.LVDUDQ�DQJND�(-��V�G�

(-�� GLSXQJXW� GDUL� QLODL� GHIDXOW� NDUVLQRJH�

QLVWDV�86-(3$��86�(3$��������� 

0DQDMHPHQ�5LVLNR� 

%HUGDVDUNDQ� NDUDNWHULVDVL� ULVLNR��

GDSDW� GLUXPXVNDQ� SLOLKDQ-SLOLKDQ� PDQD�

MHPHQ�ULVLNR�XQWXN�PHPLQLPDONDQ��54�GDQ��

(&5� � GHQJDQ� PHPDQLSXODVL� �PHQJXEDK��

QLODL� IDNWRU-IDNWRU� SHPDMDQDQ� \DQJ�

WHUFDNXS�GDODP�3HUVDPDDQ�����VHGHPLNLDQ�

UXSD�VHKLQJJD�DVXSDQ�OHELK�NHFLO�DWDX�VDPD�

GHQJDQ�GRVLV� UHIHUHQVL� WRNVLVLWDVQ\D�� 3DGD�

GDVDUQ\D� KDQ\D� DGD� GXD� FDUD� XQWXN�

PHQ\DPDNDQ� ,QN� GHQJDQ� 5I'� DWDX� 5I&�

DWDX� PHQJXEDK� ,QN� VHGHPLNLDQ� UXSD� VH�

KLQJJD� (&5� WLGDN� PHOHELKL� (-��� \DLWX�

PHQXUXQNDQ� NRQVHQWUDVL� ULVN� DJHQW� DWDX�

PHQJXUDQJL�ZDNWX�NRQWDN��,QL�EHUDUWL�KDQ�

\D�YDULDEHO-YDULDEHO�3HUVDPDDQ�����WHUWHQWX�

VDMD� \DQJ� ELVD� GLXEDK-XEDK� QLODLQ\D�

�5DKPDQ� ������� %HULNXW�� SHQMHODVDQ� FDUD-

FDUD�PDQDMHPHQ�ULVLNR�VHFDUD�OHQJNDS� 

���0HQXUXQNDQ�NRQVHQWUDVL�ULVN�DJHQW�ELOD�

SROD�GDQ�ZDNWX�NRQVXPVL�WLGDN�GDSDW�GL�

XEDK�� &DUD� LQL� PHQJJXQDNDQ� SULQVLS�

5)& � ,QN�� PDND� SHUVDPDDQ� \DQJ�

GLJXQDNDQ�DGDODK��� 

 

 

 

���0HQJXUDQJL�SROD��ODMX��DVXSDQ�ELOD�NRQ�

VHQWUDVL�ULVN�DJHQW�GDQ�ZDNWX�NRQVXPVL�

WLGDN� GDSDW� GLXEDK�� 3HUVDPDDQ� \DQJ�

GLJXQDNDQ�GDODP�PDQDMHPHQ�ULVLNR�FDUD�

LQL�DGDODK��� 
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���0HQJXUDQJL�ZDNWX� NRQWDN� ELOD� NRQVHQ�

WUDVL�ULVN�DJHQW�GDQ�SROD�NRQVXPVL�WLGDN�

GDSDW� GL� XEDK�� &DUD� LQL� VHULQJ� MXJD�

GLJXQDNDQ�GDODP�VWUDWHJL�VWXGL�(SLGHPL�

RORJL� .HVHKDWDQ� /LQJNXQJDQ�� 3HUVD�

PDDQ�\DQJ�GLJXQDNDQ�GLVLQL�DGDODK�� 

� 

3HUKLWXQJDQ� EHVDUQ\D� LQWDNH� XQWXN�

PDVLQJ-PDVLQJ� LQGLYLGX� DGDODK� VHEDJDL�

EHULNXW�� 

+DVLO� SHQHOLWLDQ� GLNHWDKXL� EDKZD� VD�

ODK� VHRUDQJ� UHVSRQGHQ� EHUQDPD�+UG� \DQJ�

PHQHWDS�GL�ORNDVL�SHQHOLWLDQ�GHQJDQ�ZDNWX�

DNWLILWDV�GL�ORNDVL�SHQHOLWLDQ��W��UDWD-UDWD����

MDP�KDUL�� EHUDW� EDGDQ� �:E��  � ��� NJ�� 5H�

VSRQGHQ� WHUVHEXW� WHODK�PHQHWDS� � �'W�� ����

WDKXQ�GHQJDQ�IUHNXHQVL�SDSDUDQ�VHWDKXQ��I��

 �����KDUL�WDKXQ�QLODL� �WDYJ��XQWXN�]DW�QRQ-

NDUVLQRJHQ� DGDODK�  � ������ KDUL� GDQ� ELOD�

EHUDGD� GL� ORNDVL� PDND�� UHVSRQGHQ� VHWLDS�

KDUL� PHQJKLUXS� XGDUD� DPELHQ� 6XOIXU� 'L�

RNVLGD� �62��� GHQJDQ� NRQVHQWUDVL� �&��  �

�������� PJ�P�� GDQ� 1LWURJHQ� 'LRNVLGD�

�12��� GHQJDQ� NRQVHQWUDVL� �&��  � ��������

PJ�P��VHUWD�ODMX�DVXSDQ��5�� ������P��MDP��

VHKLQJJD�EHVDUQ\D�,QWDNH��,��62��DGDODK� 

 

��������PJ�P��[������P��MDP�[����MDP�KU�[�����KU�WKQ�[����WKQ 

��NJ�[�������KDUL 

�������� 

  ��������PJ�.J�+DUL 

 

-DGL�DVXSDQ��LQWDNH��62��SHU�KDUL�XQ�

WXN�UHVSRQGHQ� WHUVHEXW�DGDODK��������PJ�

.J�+DUL��� 

 

6HGDQJNDQ� DVXSDQ� �LQWDNH�� XQWXN�

12��DGDODK� 

 

��������PJ�P��[������P��MDP�[����MDP�KU�[�����KU�WKQ�[����WKQ 

��NJ�[�������KDUL 

  ����������PJ�NJ�KDUL 

 

-DGL� DVXSDQ� �LQWDNH�� 12�� SHU� KDUL�

XQWXN�UHVSRQGHQ�WHUVHEXW�DGDODK����������

PJ�NJ�KDUL� 

'DUL� FRQWRK� SHUKLWXQJDQ� WHUVHEXW�

PDND� GDSDW� GLDUWLNDQ� EDKZD�� JDV� EHUXSD�

62�� \DQJ� WHUKLUXS� PHQXQMXNNDQ� PDVVD�

VHEHVDU� ������� PJ� XQWXN� WLDS� NLORJUDP�

EHUDW�EDGDQ�UHVSRQGHQ�SHU�KDUL��+DO�WHUVH�

EXW�EHUODNX�SXOD�SDGD�FRQWRK�SHUKLWXQJDQ�

XQWXN� SDSDUDQ� 12�� \DQJ� PHQXQMXNNDQ�

EDKZD� PDVVD� 12�� VHEHVDU� ��������� PJ�

XQWXN�WLDS�NLORJUDP�EHUDW�EDGDQ�SHU�KDUL� 

%HVDU�ULVLNR��54�� �,QWDNH��PJ�NJ�KDUL��

   5I&��PJ�NJ�KDUL� 

5I&� PHUXSDNDQ� GRVLV� DFXDQ� \DQJ�

GLSHUROHK� GDUL� NHSXVWDNDDQ� �86� (3$��

������� 5I&� XQWXN� 62�� DGDODK� ��� �J�P
��
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DWDX������PJ�P��GDQ�5I&�XQWXN�12��DGD�

ODK�����J�P��DWDX������PJ�P���'DUL�FRQWRK�

SHUKLWXQJDQ� DVXSDQ�GLDWDV��PDND� QLODL�54�

62��XQWXN�UHVSRQGHQ�WHUVHEXW�DGDODK� 

%HVDU� ULVLNR� �54��  � ������� PJ�NJ�KDUL��

   �����PJ�NJ�KDUL 

   ��������� ����� 

-DGL� %HVDU� ULVLNR� �54�� XQWXN� 62��

SDGD�UHVSRQGHQ�WHUVHEXW�DGDODK������� 

6HGDQJNDQ�54�XQWXN�12��DGDODK� 

%HVDU�ULVLNR��54�� ����������PJ�NJ�KDUL���

   �����PJ�NJ�KDUL 

  ������ ����� 

-DGL�%HVDU�5LVLNR� �54��XQWXN�12��

SDGD�UHVSRQGHQ�WHUVHEXW�DGDODK������ 

 

3(18783 

.HVLPSXODQ 

5LVLNR�DGDODK�NHPXQJNLQDQ�\DQJ�PXQJNLQ�

GDSDW�DWDX�WLGDN�WHUMDGL��3HQFHPDUDQ�XGDUD�

\DQJ� WHUMDGL� GHZDVD� LQL� GDSDW� PHQ�

LPEXONDQ�ULVLNR� WHUKDGDS�NHHKDWDQ�VHKLQJ�

JD� XQWXN� PHQJHWDKXL� EHVDUDQ� ULVLNRQ\D��

VDODK� VDWX� FDUD� \DQJ�GDSDW� GLODNXNDQ� DGD�

ODK� PHODNXNDQ� DQDOLVLV� ULVLNR� NHVHKDWDQ�

OLQJNXQJDQ� �$5./��� $5./� GDSDW�

PHPXQJNLQNDQ� SDUD� SHQHQWX� NHELMDNDQ�

GDODP� PHQHQWXNDQ� ODQJNDK� \DQJ� GLDPELO�

GDODP� PHPLQLPDONDQ� EDKNDQ�

PHQJKLODQJNDQ� ULVLNR� NHVHKDWDQ� \DQJ�

GDSDW� WHUMDGL� DNLEDW� SHQFHPDUDQ� XGDUD��

$5./�PHUXSDNDQ�PRGHO� PDWHPDWLV� \DQJ�

WHODK� GLJXQDNDQ� GL� VHEDJLDQ� 1HJDUD� PDMX�

XQWXN� PHQHQWXNDQ� EHVDUDQ� ULVLNR� DNLEDW�

SHQFHPDUDQ�OLQJNXQJDQ�\DQJ�PHPEHULNDQ�

SDSDUDQ�NHSDGD�PDQXVLD� 

 

'$)7$5�3867$.$ 

$JXV�� DQG� %XGL�� 3HQJXNXUDQ� 3DUWLNHO�

8GDUD� �763�� 30���� GDQ� 30����� GL�

VHNLWDU� &DORQ� /RNDVL� 3/71� 6H�

PHQDQMXQJ� /HPDKDEDQJ�� $0'$/�

5HSRUW�� -DNDUWD�� 3XVDW� WHNQRORJL�

/LPEDK�UDGLRDNWLI-%$7$1������� 

$OGULFK�� 7LP� (��� DQG� -DFN� *ULIILWK��(QYL�

URQPHQWDO� (SLGHPLRORJL� DQG� 5LVN�

$VVHVVPHQW�� 1HZ� <RUN�� 9DQ� 1RV�

WUDQG�5HLQKROG������� 

$76'5���3XEOLF�+HDOWK�$VVHVVPHQW�*XLG�

DQFH� 0DQXDO��� KWWS���

ZZZ�DWVGU�FGF�JRY�KDF�3+60DQXDO�

WRF�KWPO�� ������ �DFFHVVHG� 'HVHPEHU�

���������� 

%XVWDQ�� 0�1�� 3HQJDQWDU� (SLGHPLRORJL��

-DNDUWD��37��5LQHND�&LSWD������� 

-8'3��.XDOLWDV�8GDUD�$PELHQ�,QGRQHVLD��

5HSRUW�� -DNDUWD�� -DNDUWD� 8UEDQ� 'H�

YHORSPHQW�3URMHFW������� 

-XQDLGL��$QDOLVLV�.DGDU�'HEX�-DWXK� �'XVW�

)DOO�� GL� .RWD� %DQGD� $FHK� 7DKXQ�

������ 7HVLV�� 0HGDQ�� 3DVFDVDUMDQD�

8QLYHUVLWDV�6XPDWHUD�8WDUD������� 

/RXYDU��-�)���DQG�%�'��/RXYDU��+HDOWK�DQG�

(QYLURQPHQWDO� 5LVN� $QDO\VLV� �� )XQ�

GDPHQWDO�ZLWK�$SSOLFDWLRQ��1HZ�-HU�

VH\��3UHQWLFH�+DOO������� 

0XNRQR��(SLGHPLRORJL�/LQJNXQJDQ��6XUD�

ED\D�� $LUODQJJD� 8QLYHUVLW\� 3UHVV��

����� 

0FNHQ]LH��-DPHV�)���5REHUW�5��3LQJHU��DQG�

-HURPH� (�� .RWHFNL�� .HVHKDWDQ�

0DV\DUDNDW� �6XDWX� 3HQJDQWDU���

7UDQVODWHG� E\� ,QGDK� 6�� +LSS\�� ,LQ�

1XUOLQDZDW\� $WLN� 8WDPL�� -DNDUWD��

3HQHUELW� %XNX� .HGRNWHUDQ� (*&��

����� 
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0XNRQR�� 3HQFHPDUDQ� 8GDUD� GDQ�

3HQJDUXKQ\D� 7HUKDGDS� *DQJJXDQ�

.HVHKDWDQ��6XUDED\D��$LUODQJJD�8QL�

YHUVLW\�3UHVV������� 

15&�� �5LVN� $VVHVVPHQW� LQ� 7KH� )HGHUDO�

*RYHUQPHQW� �� 0DQDJLQJ� 7KH� 3UR�

FHVV��� KWWS���ZZZ�QDS�HGX�

FDWDORJ�����KWPO�� ������ �DFFHVVHG�

'HVHPEHU����������� 

86�(3$��([SRVXUH�IDFWRUV�+DQGERRN��(Q�

YLURQPHQWDO� 3URWHFWLRQ� $JHQF\��

����� 

:+2�� (QYLURQPHQWDO� +HDOWK� &ULWHULD�

;;;� �� 3ULQFLSOHV� IRU� 0RGHOOLQJ��

'RVH�5HVSRQVH� IRU�7KH�5LVN�$VVHVV�

PHQW� RI� &KHPLFDOV�� -HQHZD�� ,3&6��

����� 
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