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�

�7\SH�DQG�'HVFULSWLRQ�RI�)UXLW�%DWK�$URXQG�WKH�/RZ�/DQG�)RUHVW�$UHD�RI�1RUWK�&RDVW�

RI�0DQRNZDUL��

�

,VPDHO�6DZRU��GDQ�+HUPDQXV�:DUPHWDQ��

-XUXVDQ�.HKXWDQDQ��)DNXOWDV�.HKXWDQDQ�8QLYHUVLWDV�3DSXD�0DQRNZDUL��3DSXD�%DUDW��

�������7OS�)D[����������������
3HQXOLV�.RUHVSRQGHQVL��(PDLO��KBZDUPHWDQ#\DKRR�FR�LG���

'LWHULPD�����$JXVW�����_�'LVHWXMXL�����6HSW������

�

$EVWUDN�

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� \DLWX� PHQJNDML� MHQLV� NHOHODZDU� SDGD� NDZDVDQ� KXWDQ� GDWDUDQ�

UHQGDK� SDQWDL� XWDUD�.DEXSDWHQ�0DQRNZDUL��0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� PHWRGH� GHVNULSWLI� GHQJDQ� WHNQLN� MHODMDK�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�

WHUGDSDW� WLJD� MHQLV� NHOHODZDU� SHPDNDQ�EXDK� \DQJ�GLWHPXNDQ�\DLWX��1\FWLPHQH� DOELYHQWHU��

5RXVHWWXV� DPSOH[LFDXGDWXV�� GDQ�0DFURJORVVXV� PLQLPXV� \DQJ� VHPXQ\D� EHUDVDO� GDUL� VDWX�

IDPLOL� \DNQL� SWHURSRGLGDH�� 'DUL� NHWLJD� MHQLV� NHOHODZDU� \DQJ� GL� MXPSDL�� 5RXVHWWXV�

DPSOH[LFDXGDWXV�PHUXSDNDQ�MHQLV�GHQJDQ�MXPODK�LQGLYLGX�WHUEDQ\DN�GL�EDQGLQJNDQ�NHGXD�

MHQLV� ODLQQ\D��7LQJJLQ\D� LQGLYLGX� MHQLV� LQL� GL� GXJD�NDUHQD�PHPLOLNL� SRSXODVL� \DQJ� VDQJDW�

EHVDU�NDUHQD�DGDSWDVL�\DQJ�FXNXS�EDLN�WHUKDGDS�OLQJNXQJDQ���

.DWD� NXQFL�� .HOHODZDU� EXDK�� IDPLOL� SWHURSRGLGDH�� KXWDQ� GDWDUDQ� UHQGDK�� NDUDNWHULVWLN�

PRUIRORJL��

�

$EVWUDFW�

7KLV�VWXG\�LV�ZLOOLQJ�WR�GHVFULEH�W\SHV�RI�EDWK�WKDW�LV�IRXQG�DURXQG�ORZ�ODQG�IRUHVW�DUHD�RI�

QRUWK�FRDVW�RI�0DQRNZDUL��7KH�VWXG\�XVHG�D�GHVFULSWLYH�PHWKRG�WKURXJK�ILHOG�REVHUYDWLRQ�

DORQJ� D� WUDFNLQJ� OLQH�� 7KH� UHVXOW� SRLQWHG� RXW� WKDW� WKUHH� VSHFLHV� RI� IUXLW� EDWKV� KDYH� EHHQ�

LGHQWLILHG� QDPHO\�� 1\FWLPHQH� DOELYHQWHU�� 5RXVHW� WXV� DPSOH[LFDXGDWXV�� DQG�0DFURJORVVXV�

PLQLPXV� ZKLFK� ZHUH� HPDQDWHG� IURP� SWHURSRGLGDH� IDPLO\�� )URP� WKHVH� WKUHH� VSHFLHV��

5RXVHWWXV�DPSOH[LFDXGDWXV�ZDV�GRPLQDQW� LQ� WKH�DUHD� FRPSDUHG� WR� WKRVH� WZR�RWKHUV��7KH�

GRPLQDQFH�ZDV�OLNHO\�FDXVHG�E\�LWV�SRSXODWLRQ�DQG�SUHIHUUHG�KDELWDW�IRU�WKLV�VSHFLHV�WR�OLYH�

DV�ZHOO�DV�HDV\�WR�DGDSW�ZLWK�WKH�VXUURXQGLQJ�HQYLURQPHQW��

.H\ZRUGV��)UXLW�EDWK��SWHURSRGLGDH�IDPLO\��ORZ�ODQG�IRUHVW��PRUSKRORJLFDO�FKDUDFWHULVWLF�����������

�

3(1'$+8/8$1�

3DSXD� PHUXSDNDQ� EDJLDQ� EDUDW� SXODX�

EHVDU�1XJLQL�\DQJ�PHPLOLNL� OXDV�ZLOD\DK�

��������NPð�GDQ�PHQGXNXQJ�KXWDQ�KXMDQ�

ULPED� WURSLV� WHUOXDV� \DQJ� PDVLK� DGD� GL�

$VLD�3DVLILN��'L�3DSXD��PDPDOLD�PRGHUHQ�

PHOLSXWL�PRQRWUHPDWD�WHUEHVDU�GL�GXQLD���

�

�

OHELK� EDQ\DN� PDUVXSLDO� DUERUHDO�

GLEDQGLQJNDQ�GL�WHPSDW�ODLQQ\D��GDQ�VDODK�

VDWX�WHPSDW�\DQJ�PHPLOLNL�MHQLV�NHOHODZDU�

EXDK� GXQLD� ODPD� \DQJ� WHUEDQ\DN�

�.DUWLNDVDUL� GNN�� ������� .HOHODZDU�

PHUXSDNDQ� VDWX� MHQLV� PDPDOLD� \DQJ�
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GLNHQDO� OXDV� ROHK� PDV\DUDNDW� ,QGRQHVLD��

6HEHQDUQ\D�� DGD�GXD� WLSH�NHOHODZDU�\DQJ�

GLWHPXNDQ� GL� ,QGRQHVLD� \DLWX� NHOHODZDU�

SHPDNDQ� EXDK� GDQ� NHOHODZDU� SHPDNDQ�

VHUDQJJD�� $SDELODK� GLOLKDW� GDUL� DVSHN�

HNRORJLV�� NHGXD� WLSH� NHOHODZDU� WHUVHEXW�

PHPLOLNL� SHUDQ� SHQWLQJ� GDODP� PHQJDWXU�

NHVHLPEDQJDQ� HNRVLVWHP�� .HOHODZDU�

SHPDNDQ� EXDK� EHUSHUDQ� GDODP�

PHPHQFDUNDQ�ELML�GDUL�EXDK�EXDKDQ�\DQJ�

GLPDNDQ�� VHGDQJNDQ� NHOHODZDU� SHPDNDQ�

VHUDQJJD� EHUSHUDQ� GDODP� PHQJDWXU�

NHVHLPEDQJDQ� VHUDQJJD� SHQJJDQJJX�

WDQDPDQ��6DQWRVD�GNN���������

'L�3DSXD�NHOHODZDU�SHPDNDQ�EXDK�GDUL�

VXNX� SWHURSRGLGDH� VDQJDW� EHUDJDP�� \DQJ�

GLZDNLOL� ROHK� NDORQJ� SHPDNDQ� EXDK�

EHUEDGDQ� EHVDU� �3WHURSXV��� 1\DS�

�5RXVHWWXV�� SHPDNDQ� EXDK� EHUXNXUDQ�

NHFLO� KLQJJD� VHGDQJ� GDQ� NHOHODZDU� EXDK�

SXQJXQ� JXQGXO� �'RSVRQLD��� VHUWD� SDQLNL�

�1\FWLPHQH� GDQ� 3DUDQ\WLPHQH�� \DQJ�

PHPDNDQ� EXDK� NHFLO�� 6HUDQJJD�� GDQ�

SHPDNDQ�QHFWDU�EXDQJD��6\FRQ\FWHULV�GDQ�

0DFURJORVVXV���.DUWLNDVDUL�GNN���������

)ODQQHU\� ������� MXJD� PHODSRUNDQ�

EDKZD� GL� GDHUDK� NHSDOD� EXUXQJ�

0DQRNZDUL� WHUGDSDW� EHEHUDSD� MHQLV�

NHOHODZDU� \DQJ� PHQ\HEDU� GL� EHEHUDSD�

ZLOD\DK� DQWDUD� ODLQ� 3HJXQXQJDQ� $UIDN��

3XODX� 0DQVLQDP�� 6DXNRUHP� GDQ�

VHSDQMDQJ� 3DQWDL� 8WDUD� 0DQRNZDUL��

.DPSXQJ� $VDL� DGDODK� VDODK� VDWX�

NDPSXQJ� \DQJ� WHUOHWDN� GL� 'LVWULN�

0DQRNZDUL� 8WDUD�� .DEXSDWHQ�

0DQRNZDUL�� 3URYLQVL� 3DSXD� %DUDW�� \DQJ�

PDQD� NDPSXQJ� WHUVHEXW� MXJD� WHUPDVXN�

GDODP� ZLOD\DK� SHQ\HEDUDQ� NHOHODZDU� GL�

GDHUDK� NHSDOD� EXUXQJ� 3XODX� 3DSXD��

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN�

PHQJHWDKXL� MHQLV�MHQLV� NHOHODZDU� \DQJ�

EHUDGD�GL�ZLOD\DK�SDQWDL�XWDUD�.DEXSDWHQ�

0DQRNZDUL��'HQJDQ�GHPLNLDQ�GLKDUDSNDQ�

GDSDW� GLJXQDNDQ� VHEDJDL� LQIRUPDVL� EDJL�

SHQHOLWL� ODQMXWDQ� \DQJ� DNDQ� PHODNXNDQ�

SHQHOLWLDQ� GL� .DPSXQJ� $VDL�� GDQ� VHNLWDU�

VHUWD� GDSDW� PHQMDGL� SHQ\XPEDQJ� LOPX�

SHQJHWDKXDQ� WHUXWDPD� GL� ELGDQJ�

NHDQHNDUDPDQ�KD\DWL�ELGDQJ�0DPDOLD��

0(72'(�3(1(/,7,$1�

'HVNULSVL�3HQHOLWLDQ�

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�.DZDVDQ�

KXWDQ� .DPSXQJ� $VDL�� ZLOD\DK� SDQWDL�

XWDUD� .DEXSDWHQ� 0DQRNZDUL� \DQJ�

EHUODQJVXQJ� VHODPD� VDWX� PLQJJX� \DQJ�

GLPXODL� GDUL� WDQJJDO� �� KLQJJD� ���

1RYHPEHU� WDKXQ� ������ 'DODP� SHQHOLWLDQ�

LQL� GLJXQDNDQ� PHWRGH� GHVNULSWLI� GHQJDQ�

WHNQLN� MHODMDK�� 9DULDEHO� \DQJ� GLJXQDNDQ�

GDODP� SHQHOLWLDQ� LQL� WHUEDJL�PHQMDGL� GXD�

\DNQL� YDULDEHO� XWDPD� GDQ� YDULDEHO�

SHQXQMDQJ��9DULDEHO�XWDPD�\DQJ�GL�DPDWL�

PHOLSXWL�� NDUDNWHULVWLN� PRUIRORJL� VHSHUWL��

SROD� ZDUQD�� NHSDOD�� YHQWUDO� �EHODNDQJ���

GRUVDO� �SHUXW��� VD\DS� VHUWD� MHQLV� NHODPLQ��

6HODQMXWQ\D� PRUIRPHWULN� \DQJ� KDUXV�

GLFDWDW� PHOLSXWL�� SDQMDQJ� WXEXK� WRWDO�

�KHDG� DQG� ERG\� >PP@��� ERERW� EDGDQ�

�ZHLJKW� >JU@��� SDQMDQJ� OHQJDQ� EDZDK�

VD\DS� �IRUHDUP� >PP@��� SDQMDQJ� WHOLQJD�

�HDU� >PP@���GDQ�SDQMDQJ�HNRU� �WDLO� >FP@���

6HGDQJNDQ� XQWXN� YDULDEHO� SHQXQMDQJ��

\DLWX� VXKX� GDQ� NHOHPEDEDQ� GDQ�

GHVNULSVL�WLSH�KDELWDW��

3URVHV�3HQJXPSXODQ�'DWD�

3HUVLDSDQ�6XUYHL�

.HJLDWDQ� \DQJ� GLODNXNDQ� VHEHOXP�

VXUYHL�DGDODK�DQWDUD�ODLQ��

����3HUVLDSDQ� DZDO� \DQJ� GLODNXNDQ�

VHEHOXP�PHODNXNDQ� SHQJDPDWDQ� \DLWX�

PHODNXNDQ� VXUYHL� ORNDVL� GDQ� KDELWDW�

NHOHODZDU�SDGD�VLDQJ�KDUL��

����7HQWXNDQ� ORNDVL� SHQHPSDWDQ� PLVQHW�

�MDULQJ� NDEXW���0LVQHW� GL� SDVDQJ� SDGD�

ORNDVL� \DQJ� GLGXJD� VHEDJDL� WHPSDW�
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EHUDNWLILWDVQ\D� NHOHODZDU� SDGD� PDODP�

KDUL�� -DULQJ�NDEXW�\DQJ� GLSDVDQJ�SDGD�

ZDNWX� VHQMD� KDUL� SDGD� SXNXO� ������ ��

������:,7��GDQ�XQWXN�ZDNWX�SHQJDPDW�

GLODNXNDQ� SDGD� SXNXO� ������ KLQJJD�

SXNXO��������

��� .HOHODZDU� \DQJ� WHUWDQJNDS� SDGD�

PLVQHW�� ODQJVXQJ� GLDPELO� GDQ� FDWDW�

ZDNWX�SHUMXPSDDQ�VHUWD� MHQLV�NHODPLQ��

GDQ� GLPDVXNDQ� NHGDODP� NDQWXQJ�

VSHVLPHQ��

����8QWXN� PHQJDPELO� GDWD� VXKX� GDQ�

NHOHPEDEDQ�� GLODNXNDQ� GXD� NDOL� SDGD�

VDDW�SHQJDPDWDQ�\DLWX�SDGD�MDP�������

GDQ��������

3HPDVDQJDQ�MDULQJ�NDEXW��0LVW�1HW��

-DULQJ� NDEXW� GLSDVDQJ� VHSDQMDQJ� MDOXU�

ORNDVL� SHQJDPELODQ� GDWD�� \DLWX� SDGD�

GDHUDK� \DQJ� GLGXJD� PHQMDGL� OLQWDVDQ�

NHOHODZDU� VHSHUWL� WHSL� KXWDQ� DWDX� SLQWX�

KXWDQ�� PHOLQWDQJ� VXQJDL�� SHUEXNLWDQ� GDQ�

GDHUDK� WHUEXND�� 3HPDVDQJDQ� MDULQJ�

GLODNXNDQ� GHQJDQ� PHPSHUWLPEDQJNDQ�

EHEHUDSD� IDNWRU� DQWDUD� ODLQ�� MDOXU� VHWDSDN�

DWDX� GHNDW� SRKRQ� \DQJ� VHGDQJ� EHUEXDK�

GDQ� EHUEXQJD� GHQJDQ� PHPSHUKDWLNDQ�

WXWXSDQ�NDQRSL��GL�DWDV�VXQJDL�DWDX�GDHUDK�

HNRWRQ�� -DULQJ� NDEXW� GLSDVDQJ� VRUH� KDUL�

VHEHOXP� PDWDKDUL� WHUEHQDP�� XQWXN�

PHQJKLQGDUL� VXSD\D� WLGDN� DGD� EXUXQJ�

\DQJ� WHUSHUDQJNDS� GDQ� NHOHODZDU� WLGDN�

ELVD�PHQGHWHNVL�DGDQ\D�MDULQJ�NDEXW�\DQJ�

GLSDVDQJ�� $JDU� WLGDN� UREHN� NHWLND� DGD�

NHOHODZDU�\DQJ�WHUMHUDW��PDND�MDULQJ�NDEXW�

KDUXV� GLMDJD� DWDX� GLDZDVL� GDUL� WHPSDW�

\DQJ�DJDN�MDXK��$GD�GXD�FDUD�PHPDVDQJ�

MDULQJ�NDEXW��\DLWX��

����0HPDNDL� WLDQJ�� -DULQJ�NDEXW� GLSDVDQJ�

SDGD� WLDQJ� EDPEX� SDGD� MDUDN� ���� ±� ��

PHWHU�GL�DWDV�SHUPXNDDQ�WDQDK��

����&DUD� JDQWXQJ�� -DULQJ� GLSDVDQJ� SDGD�

WLDQJ� EDPEX� DWDX� GLJDQWXQJ� GL� DWDV�

UDQWLQJ� SRKRQ� GHQJDQ� MDUDN� �� ±� ���

PHWHU�GL�DWDV�SHUPXNDDQ�WDQDK��

-DULQJ� NDEXW� LQL� VHEDLNQ\D� GLWXWXS�

�GLJXOXQJ�� SDGD� VLDQJ� KDUL� XQWXN�

PHQJKLQGDUL� EXUXQJ� GDQ� VDWZD� ODLQ�

WHUMHEDN�GDODP�SHUDQJNDS��

3HPEXDWDQ�6DPSHO�3HQJDZHWDQ�

&RQWRK�GDQ�3HPEHULDQ�/DEHO�

3HQJDZHWDQ� FRQWRK� GLODNXNDQ� XQWXN�

NHSHUOXDQ� LGHQWLILNDVL� OHELK� ODQMXW� DWDX�

NROHNVL� VSHVLPHQ�� 7DKDSDQ� GDODP�

SHQJDZHWDQ� FRQWRK� NHOHODZDU� DGDODK�

VHEDJDL�EHULNXW��

����%LXV�GHQJDQ�PHQJJXQDNDQ�NORURIRUP��

����7LPEDQJ� GDQ� XNXU� GHQJDQ�

PHQJJXQDNDQ� MDQJND� VRURQJ� EDJLDQ�

EDJLDQ� WXEXK� XQWXN� NHSHUOXDQ�

LGHQWLILNDVL� DQWDUD� ODLQ�� SDQMDQJ� WXEXK�

WRWDO�� SDQMDQJ� OHQJDQ� EDZDK�� SDQMDQJ�

HNRU�� SDQMDQJ� WHOLQJD� GDQ� SDQMDQJ�

NDNL��

����%HUL� ODEHO� SDGD� WLDS� VSHVLPHQ� \DQJ�

EHULVL� NHWHUDQJDQ� PHOLSXWL�� ���� NRGH�

MHQLV�� ���� WDQJJDO� GLWHPXNDQ�� ����

ORNDVL�� GDQ� ���� NROHNWRU�� .HWHUDQJDQ�

SDGD� ODEHO� GLWXOLV� GHQJDQ� SHQVLO�� DJDU�

WLGDN�ODUXW�GDODP�DONRKRO��

����6XQWLNNDQ�IRUPDOLQ��� ������NH�EDJLDQ�

WXEXK�NHOHODZDU��6HODQMXWQ\D��DZHWNDQ�

GHQJDQ�PHUHQGDP� VSHVLPHQ�NH� GDODP�

DONRKRO� ���� VHODPD�PLQLPDO� ��� MDP��

DWDX� KLQJJD� GLODNXNDQ� LGHQWLILNDVL�

OHELK�ODQMXW��

$QDOLVLV�'DWD�

'DWD� \DQJ� GL� SHUROHK� GDUL� SHQHOLWLDQ�

LQL�� DNDQ� GLDQDOLVLV� VHFDUD� GHVNULSWLI� GDQ�

GLVDMLNDQ�GDODP�EHQWXN�WDEHO�GDQ�JDPEDU��

�

�

�
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-HQLV�MHQLV�.HOHODZDU�3HPDNDQ�%XDK�

GL�.DPSXQJ�$VDL�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�� WHUGDSDW� WLJD� MHQLV� NHOHODZDU�

SHPDNDQ� EXDK� \DQJ� WHUGLUL� GDUL� VDWX�

IDPLOL� \DLWX� IDPLOL� 3WHURSRGLGDH� \DQJ�

VHODQMXWQ\D� GLGHVNULSVLNDQ� SDGD� 7DEOH� ���

3DGD� WDEHO� GL� DWDV� WHUOLKDW� EDKZD� GDUL�

NHWLJD� MHQLV� NHOHODZDU� \DQJ� GL� MXPSDL�

\DLWX�� 5RXVHWWXV� DPSOH[LFDXGDWXV�

PHUXSDNDQ� MHQLV� GHQJDQ� MXPODK� LQGLYLGX�

WHUEDQ\DN� GL� EDQGLQJNDQ� NHGXD� MHQLV�

ODLQQ\D�� 7LQJJLQ\D� MXPODK� LQGLYLGX� MHQLV�

LQL�GL�GXJD�NDUHQD�PHPLOLNL�SRSXODVL�\DQJ�

VDQJDW� EHVDU� VHUWD� NHPDPSXDQ�

EHUDGDSWDVL� \DQJ� FXNXS� EDLN� WHUKDGDS�

OLQJNXQJDQ�

7DEHO���-HQLV�NHOHODZDU�GL�VHNLWDU�.DPSXQJ�$VDL��

2UGR� )DPLOL� 6SHVLHV� ��LQGLYLGX�EHUGDVDUNDQ�WLSH�

KDELWDW�

��

+XWDQ�

SDQWDL�

+XWDQ�

VHNXQGHU�

+XWDQ�

SULPHU�

&KLURSWHUD� 3WHURSRGLGDH� 1\FWLPHQH�DOELYHQWHU� �� �� �� ��

5RXVHWWXV�

DPSOH[LFDXGDWXV�

�� �� �� ���

0DFURJORVVXV�PLQLPXV� �� �� �� ��

��WRWDO� ���

�

.DUDNWHULVWLN�0RUIRORJL�GDUL�-HQLV�

.HOHODZDU�3HPDNDQ�%XDK�<DQJ�

'LMXPSDL�

���1LFW\PHQH�DOELYHQWHU�

%HULNXW� LQL� PHUXSDNDQ� EHQWXN�

PRUIRORJL� GDQ� PRUIRPHWULN� GDUL� MHQLV�

NHOHODZDU�� 1LFW\PHQH� DOELYHQWHU� DWDX�

SDQLNL� DGDODK� MHQLV� NHOHODZDU� SHPDNDQ�

EXDK� EHUXNXUDQ� NHFLO� \DQJ� PHPLOLNL�

EXOXK�EXOXK� KDOXV� EHUZDUQD� FRNHODW�

PXGD�� 3DGD� EDJLDQ� GRUVDO� EHUZDUQD�

FRNHODW� NHDEX�DEXDQ�GDQ� WHUGDSDW� VHEXDK�

JDULV� KLWDP�� SDGD� EDJLDQ� YHQWUDO� FRNHODW�

NHNXQLQJDQ��NHGXD�EHQWXN�ZDUQD�WHUVHEXW�

SDGD� EDJLDQ� VD\DS� EHUZDUQD� FRNHODW� GDQ�

WHUGDSDW�ELQWLN�KLWDP�GDQ�SXWLK��GDQ�SDGD�

EDJLDQ� WHOLQJD� MXJD� WHUGDSDW� ELQWLN� SXWLK��

$GDSXQ� XNXUDQ� WXEXK� GDUL� MHQLV� LQL�

PHPLOLNL� XNXUDQ� EHUDW� EDGDQ� ��� JU��

SDQMDQJ�NHSDOD�����FP��SDQMDQJ�OHQJDQ��

�

���� FP�� OHEDU� OHQJDQ� VD\DS� ���� FP��

SDQMDQJ� NDNL� EHODNDQJ� ���� FP�� SDQMDQJ�

WHOLQJD� ��� FP�� SDQMDQJ� EHWLV� ��� FP��

SDQMDQJ�HNRU�����FP�MHQLV�NHODPLQ�EHWLQD��

-HQLV�LQL�GLMXPSDL�SDGD�KXWDQ�SULPHU��

0HQXUXW�.DUWLNDVDUL�GNN����������MHQLV�

SDQLNL� PHUXSDNDQ� NHOHODZDU� SHPDNDQ�

EXDK� WHWDSL� MXJD� SHPDNDQ� VHUDQJJD��

6HODLQ� LWX� MXJD� MHQLV� LQL� PHPLOLNL�

SHQ\HEDUDQ� \DQJ� VHFDUD� OXDV� WHUVHEDU� GL�

)LOLSLQD�� 6XODZHVL� GDQ� 1XVD� 7HQJJD��

PDUJD� GDUL� MHQLV� LQL� SDOLQJ� EHUDJDP� GL�

1XJLQL�� GL�PDQD� WLJD� VDPSDL� HPSDW� MHQLV�

XPXPQ\D�WHUGDSDW�EHUVDPD���VDPD��

���5RXVHWWXV�DPSOH[LFDXGDWXV�

.DUDNWHULVWLN� PRUIRORJL� GDQ�

PRUIRPHWULN� 5RXVHWWXV� DPSOH[LDXGDWXV�

MHQLV� LQL� PHPLOLNL� ZDUQD� EXOXK� UDPEXW�

SDGD� EDJLDQ� GRUVDO� ZDUQD� EXOXK� DWDX�

UDPEXW� KLWDP� NHFRNHODWDQ� VHGDQJNDQ�
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SDGD�EDJLDQ�YHQWUDO�NHNXQLQJDQ�VHODLQ�

LWX� XNXUDQ� EHUDW� EHUDW� EDGDQ� ��� JU�

SDQMDQJ� NHSDOD� ���� FP�� SDQMDQJ� OHQJDQ�

����FP��OHEDU�OHQJDQ�VD\DS����FP��SDQMDQJ�

NDNL�EHODNDQJ�����FP��SDQMDQJ�WHOLQJD�����

FP�� SDQMDQJ� HNRU� ���� FP� SDQMDQJ� EHWLV�

����FP��MHQLV�NHODPLQ�EHWLQD��

-HQLV� LQL� XPXPQ\D� PHUXSDNDQ� MHQLV�

\DQJ� PDPSX� EHUDGDSWDVL� GHQJDQ� GL�

EHUEDJDL�KDELWDW�WHUPDVXN�GL�KXWDQ�SULPHU�

GDQ� VHNXQGHU� GDQ� KDELWDW� \DQJ� OHELK�

UHQGDK� VHSHUWL� NHEXQ�NHEXQ� GDQ�

OLQJNXQJDQ� SHGHVDDQ� �.DUWLNDVDUL� GNN��

������� 3HUQ\DWDDQ� WHUVHEXW� VDPD� KDOQ\D�

GHQJDQ� MHQLV� \DQJ� GLMXPSDL� SDGD� VDDW�

SHQJDPDWDQ� \DQJ� PDQD� MHQLV� WHUVHEXW�

GLMXPSDL� SDGD� NHEXQ� ZDUJD� GDQ�

EHUGHNDWDQ� GHQJDQ� SHPXNLPDQ� ZDUJD�

�

�

�

�

�

�
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*DPEDU� ��� -HQLV� NHOHODZDU� \DQJ� GLWHPXNDQ� GL� VHNLWDU� .DPSXQJ� $VDL�� *DPEDU� DWDV�

PHUXSDNDQ� MHQLV� 5RXVHWWXV� DPSOH[LFDXGDWXV� SDGD� SRVLVL� WDPSDN� GHSDQ� GDQ�

EHODNDQJ�� JDPEDU� EDZDK� VLVL� NLUL� PHUXSDNDQ� MHQLV�0DFURJORVVXV� PLQLPXV��

JDPEDU�EDZDK�VLVL�NDQDQ�PHUXSDNDQ�MHQLV�1\FWLPHQH�DOELYHQWHU���

�

-HQLV� LQL� XPXPQ\D� PHUXSDNDQ� MHQLV�

\DQJ� PDPSX� EHUDGDSWDVL� GL� EHUEDJDL�

KDELWDW� WHUPDVXN� GL� KXWDQ� SULPHU� GDQ�

VHNXQGHU� GDQ� KDELWDW� \DQJ� OHELK� UHQGDK�

VHSHUWL� NHEXQ�NHEXQ� GDQ� OLQJNXQJDQ�

SHGHVDDQ� �.DUWLNDVDUL� GNN�� �������

3HUQ\DWDDQ� WHUVHEXW� VDPD� KDOQ\D� GHQJDQ�

MHQLV�\DQJ�GLMXPSDL�SDGD�VDDW�SHQJDPDWDQ�

\DQJ� PDQD� MHQLV� WHUVHEXW� GLMXPSDL� SDGD�

NHEXQ� ZDUJD� GDQ� EHUGHNDWDQ� GHQJDQ�

SHPXNLPDQ� PDV\DUDNDW�� 0HQXUXW�

6X\DQWR� �������� MHQLV� LQL� ELDVDQ\D�

PHPLOLNL� KDELWDW� VHSHUWL�� EHUWHQNHU� GL�

GDODP�JXD��NDGDQJ�GDODP�NHJHODSDQ�WRWDO��
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PHPDNDQ�EXDK�EXDKDQ�QHFWDU�GDQ�WHSXQJ�

VDUL�� MHQLV� LQL� GLSHUNLUDNDQ� PDPSX�

WHUEDQJ�PHQFDUL�PDNDQ� VHMDXK�������NP�

GDODP�VHPDODP��

-HQLV� 5RXVHWWXV� DPSOH[LFDXGDWXV�

PHPLOLNL� GDHUDK� PHQFDUL� PDNDQ� GDHUDK�

DWDX� ZLOD\DK� MHODMDK� PXODL� GDUL� KXWDQ�

SULPHU� GDUDWDQ� VDPSDL� KXWDQ� SDQWDL��

0HQXUXW� �6X\DQWR� ������ MHQLV�5RXVHWWXV�

DPSOH[FDXGDWXV� SHQ\HEDUDQ\D� PHOLSXWL�

0\DQPDU� 6HODWDQ�� 7KDLODQG�� .DPERMD��

9LHWQDP�� 6HPHQDQMXQJ� 0DOD\VLD��

)LOLSLQD��,QGRQHVLD�VDPSDL�3DSXD�1XJLQL��

GDQ�.HSXODXDQ�6DORPRQ��

-HQLV� LQL� PHPLOLNL� VXPEHU� SDNDQ�

VHSHUWL� MHQLV�� )LFXV� VHSWLFD�� )LFXV� VS���

+RUVILHUGLD� LU\D�� 0DFDUDJD� PDSSD��

&DULFD� SDSD\D�� <XVWLDQ� �������

PHQ\DWDNDQ�SDNDQ�NHOHODZDU�PHOLSXWL��7��

EHOOLULFD�� 7�� FDWWDSD�� 6\]\JLXP� VSS���

1HSKHOLXP� VSS��� 6WURPERVLD� MDYDQLFD��

0DQJLIHUD�VS���)LFXV�KLVSLGD��)LFXV�VS����

)LFXV�VS����3LSHU�DGXQFXP��6RODQXP�VS���

$FKUDV� ]DSRWD�� 3VLGLXP� JXDMDYD��

(ULWKU\QD� LQGLFD�� GDQ� &HLED� SHWDQGUD��

6HODLQ� MHQLV� EXDK� WHUVHEXW� NHPXQJNLQDQ�

EHVDU� DGD� MHQLV� ODLQ� \DQJ�PHQMDGL� SDNDQ�

NHOHODZDU�� VHVXDL� GHQJDQ� VLIDW� RSXWXQLV�

SDGD�NHOHODZDU�\DQJ�DNDQ�PHPLOLK�SDNDQ�

DSDSXQ� \DQJ� WHUGDSDW� GL� DUHD� MHODMDKQ\D�

�1RZDN��������

���0DFURJORVVXV�PLQLPXV�

.DUDNWHULVWLN� PRUIRORJL�0DFURJORVVXV�

PLQLPXV�DGDODK�MHQLV�SHPDNDQ�EXDK�\DQJ�

EHUXNXUDQ� NHFLO� \DQJ� PHPLOLNL� NXNX�

�FDNDU�� SDGD� MDUL� VD\DSQ\D� \DQJ� NHGXD��

VHGDQJNDQ� GDUL� 6\FRQ\FWHULV� EHUGDVDUNDQ�

PHPEUDQH� DQWDU� SDKD� \DQJ� FXNXS� OHEDU��

GDQ� DGDQ\D� FHODK� JLJL� VHUL� WHQJDK� \DQJ�

UHQJJDQJ�� 3DGD� EDJLDQ� GRUVDO� EHUZDUQD�

FRNHODW�GDQ�SXWLK�SDGD�EDJLDQ�YHQWUDO�GDQ�

NHNXQLQJDQ�VHODLQ�LWX�XNXUDQ�EHUDW�EDGDQ�

���JUDP��SDQMDQJ�NHSDOD�����FP��SDQMDQJ�

OHQJDQ�����FP��OHEDU�OHQJDQ�VD\DS�����FP��

SDQMDQJ� NDNL� EHODNDQJ� ���� FP�� SDQMDQJ�

WHOLQJD� �� FP� SDQMDQJ� EHWLV� ���� FP��

0DFURJORVVXV� PLQLPXV� DGDODK� VHMHQLV�

NHOHODZDU� SHPDNDQ� EXDK� QHFWDU� GDUL�

0DFURJORVVXV� PLQLPXV� VXNX�

3WHURSRGLGDH� �NHUDEDW� FRGRW��� GLQDPDL�

GHPLNLDQ� NDUHQD� FRGRW� LQL� VHULQJ� WHUOLKDW�

KLQJJDS� GL� MDQWXQJ� SLVDQJ� XQWXN�

PHQJKLVDS� QHNWDUQ\D�� 9HJHWDVL� VHSHUWL�

MHQLV� )LFXV� SXQJXHQV�� )LFXV� EHQMDPLQD��

3RPHWLD� SLxDWD�� $UWRFDUSXV� DOWLOLV��

3DQGDQXV� VS�� 6\]\JLXP� PDODFHQVLV��

6\]\JLXP� VS��� )LFXV� VHSWLF�� )LFXV� VS��

0DQJLYHUD�VS��0XVD�VS��$UWRUFDSXV�DOWOLV��

GDQ�0DFDQDJD���

'$)$7$5�3867$.$�

)ODQQHU\�� ������ 0DPPDOV� RI� 1HZ�

*XLQHD�� $XVWUDOLDQ� 0XVHXP�5HYLVHG�

DQG�8SGDWHG�(GLWLRQ��

.DUWLNDVDUL�61��0DUVKDOO�$-�GDQ�%HHKOHU�

%0�������(NRORJL�3DSXD��6HUL�(NRORJL�

,QGRQHVLD��-LOLG�9,���

1RZDN� /�� ������ :DONHU¶V� PDPPDOV� RI�

WKH� :RUOG�� 9RO�� ,�� -RKQ� +RSNLQV�

8QLYHUVLW\� 3UHVV�� %DOWLPRUH� DQG�

/RQGRQ��

6DQWRVD� <�� 5DPDGKDQ� (3� GDQ� 5DKPDQ�

'$�� ������ 6WXGL� NHDQHNDUDJDPDQ�

PDPDOLD�SDGD�EHEHUDSD� WLSH�KDELWDW�GL�

6WDVLXQ� 3HQHOLWLDQ� 3RQGRN� $PEXQJ��

7DPDQ� 1DVLRQDO� 7DQMXQJ� 3XWLQJ�

.DOLPDQWDQ�7HQJDK��0HGLD�.RQVHUYDVL�

9RO������1R����'HVHPEHU���������±�����

6X\DQWR�$�� �����.HOHODZDU� GL� ,QGRQHVLD�

�/,3,��6HUL�3DQGXDQ�/DSDQJDQ���3XVDW�

3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%LRORJL��

/,3,��%RJRU��,QGRQHVLD��

<XVWLDQ�.��������.DMLDQ�SDNDQ�NHOHODZDU�

SHPDNDQ� EXDK� �0HJDFKLURSWHUD�� GL�

WDPDQ� QDVLRQDO� %XNLW� %DULVDQ� 6HODWDQ�

GDQ�3HUNHEXQDQ�GL�VHNLWDU��8QLYHUVLWDV�

/DPSXQJ���


