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,NDQ ODLV�2PSRN�PLRVWRPD� �9DLOODQW�� �����

WHUPDVXN� GL� GDODP� DQJJRWD� IDPLOL� 6LOXULGDH�PH�

UXSDNDQ� VSHVLHV� LNDQ� DLU� WDZDU� EHUVXQJXW� �FDW�

ILVKHV�� HQGHPLN� 6XQJDL� 0DKDNDP� .DOLPDQWDQ�

7LPXU� �.RWWHODW� ������� ,NDQ� LQL VHEHOXPQ\D�

GLLGHQWLILNDVL� VHEDJDL 2�� ELPDFXODWXV �%ORFK��

�������&KULVWHQVHQ�������.RWWHODW��������+DELWDW�

LNDQ�LQL�GLWHPXNDQ�GL�VHSDQMDQJ�DOLUDQ�6XQJDL

0DKDNDP� WHUXWDPD� GL� NDZDVDQ� KXOX� GDQ� WHQJDK�

WHUPDVXN�GDQDX��UDZD��GDQ�DQDN�VXQJDLQ\D���

,QIRUPDVL�ELRORJL�UHSURGXNVL�VSHVLHV�LNDQ�GD�

ODP�JHQXV�2PSRN EDUX�GLNHWDKXL SDGD�EHEHUDSD�

VSHVLHV WHUWHQWX� VHSHUWL 2�� K\SRSKWKDOPXV� GL

6XQJDL�.DPSDU�5LDX �6MDIHL� HW� DO� ����� (OY\UD�

�������2�� SDEGD�GL� 6XQJDL� *RPRWL� GDQ�0XKXUL�

7ULSXUD� ,QGLD �%DQLN� HW� DO�� ����� *XSWD� HW� DO�

������� GDQ� 2�� PDODEDULFXV GL� 6XQJDL� $PDUD�
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�3DGD� EHUEDJDL� MHQLV� FDWILVKHV�� SHUNHPEDQJ�

DQ� JRQDG� EHUGDVDUNDQ� SHQJDPDWDQ� PRUIRORJLV�

GDQ� KLVWRORJLV� GLODSRUNDQ� EHUEHGD� SDGD� PDVLQJ�

PDVLQJ�VSHVLHV��3DGD�$XFKHQRJODQLV�RFFLGHQWDOLV�

SURVHV� NHPDWDQJDQ� JRQDG� WHUEDJL� DWDV� HQDP� WD�

KDS��6KLQNDIL�	�,SLQMROX�������GDQ��(XWURSLLFK�

WK\V�YDFKD��WHUEDJL�DWDV�OLPD�WDKDS��6RRPUR�HW�DO��

��������

7LSH� SHPLMDKDQ� MXJD� EHUEHGD� DQWDU� VSHVLHV�

LNDQ��KDO� WHUVHEXW�EHUNDLWDQ�HUDW�GHQJDQ�SHUNHP�

EDQJDQ�VHO�WHOXU�GL�GDODP�RYDULXPQ\D��%HUGDVDU�

NDQ� GLQDPLND� SHQJRUJDQLVDVLDQ� VHO� WHOXU� GDODP�

RYDULXP�� � 0XUXD� 	� 6DERULGR�5H\� ��������

PHQJHPXNDNDQ� DGD� WLJD� WLSH� SHPLMDKDQ� LNDQ��

\DNQL� �,�� 6LQNURQL�� \DLWX� VHOXUXK� VHO� WHOXU� EHU�

NHPEDQJ�GDQ�GLRYXODVLNDQ�SDGD�ZDNWX� \DQJ� VD�

PD��2YDUL� VHSHUWL� LQL�GDSDW�GLWHPXNDQ�SDGD� LNDQ�

WHOHRVWHL�\DQJ�SHPLMDKDQQ\D�KDQ\D�VHNDOL�GDQ�NH�

PXGLDQ� PDWL�� ���� 6LQNURQL� EHUNHORPSRN�� \DLWX�

LNDQ�\DQJ�PHPLOLNL�GXD�SRSXODVL�VHO�WHOXU��6HO�WH�

OXU�\DQJ�EHVDU�GLNHOXDUNDQ�SDGD�PXVLP�SHPLMDK�

DQ� SHUWDPD� GDQ� VHODQMXWQ\D� VHO� WHOXU� \DQJ� NHFLO�

DNDQ� GLNHOXDUNDQ� SDGD� PXVLP� SHPLMDKDQ� EHUL�

NXWQ\D������$VLQNURQL��\DLWX�NHORPSRN�LNDQ�\DQJ�

WLGDN� PHPLOLNL� SRSXODVL� VHO� WHOXU� \DQJ� GRPLQDQ�

SDGD�VHOXUXK�WDKDS�SHUNHPEDQJDQ��

3HPHULNVDDQ� NDUDNWHULVWLN� VHWLDS� WDKDS� SHU�

NHPEDQJDQ�JRQDG� �VDQJDW�SHQWLQJ�XQWXN�PHQJH�

WDKXL�VLNOXV�UHSURGXNVL�LNDQ��ZDNWX�GDQ�IUHNXHQVL�

SHPLMDKDQ��XNXUDQ� WHOXU�� VHUWD� SHQHQWXDQ� XNXUDQ�

SDQMDQJ� LNDQ� NDOL� SHUWDPD� PDWDQJ� JRQDG� �*RQ�

FDOYHV�HW�DO��������$ULDQWL�HW�DO���������2OHK�ND�

UHQD�LWX�SHPHULNVDDQ�WDKDS�SHUNHPEDQJDQ�JRQDG��

LNDQ�VHFDUD�PRUIRORJLV�GDQ�KLVWRORJLV�VDQJDW�SHU�

OX�GLODNXNDQ���

�3HQHOLWLDQ� WHQWDQJ� DVSHN� ELRORJL� UHSURGXNVL�

VSHVLHV�2��PLRVWRPD��9DLOODQW��������GL�SHUDLUDQ�

6XQJDL� 0DKDNDP� NKXVXVQ\D� WDKDS� NHPDWDQJDQ�

JRQDG��GDQ�WLSH�SHPLMDKDQ�EHOXP�SHUQDK�GLODSRU�

NDQ�� %HUGDVDUNDQ� KDO� WHUVHEXW� WXMXDQ� SHQHOLWLDQ�

LQL� DGDODK�PHQGHVNULSVLNDQ� GDQ�PHQHQWXNDQ�ND�

UDNWHULVWLN� WDKDS�NHPDWDQJDQ�JRQDG� LNDQ� ODLV� VH�

FDUD� PRUIRORJLV� GDQ� KLVWRORJLV� VHUWD� WLSH� SHPL�

MDKDQQ\D��
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%DKDQ�GDQ�PHWRGH�

:DNWX�GDQ�WHPSDW�SHQHOLWLDQ��

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GDUL� EXODQ� 1R�

YHPEHU� ����� �� 2NWREHU� ������ /RNDVL� SHQJXP�

SXODQ�VDPSHO� LNDQ�ODLV�GLODNXNDQ�GL�SHUDLUDQ�6X�

QJDL�0DKDNDP� VHSHUWL� SDGD�*DPEDU� ���$QDOLVLV�

PRUIRORJLV� GDQ� KLVWRORJLV� JRQDG� VHUWD� SHQJX�

NXUDQ� GLDPHWHU� WHOXU� GLODNXNDQ� GL� /DERUDWRULXP�

+LVWRORJL�8QLYHUVLWDV�0XODZDUPDQ�6DPDULQGD���
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3HQDQJNDSDQ�LNDQ�GLODNXNDQ�VHWLDS�EXODQ�GL�

PDVLQJ�PDVLQJ� ORNDVL� GHQJDQ�PHQJJXQDNDQ� EH�

EHUDSD� DODW� WDQJNDS� VHSHUWL�� MDULQJ� LQVDQJ�HNVSH�

ULPHQWDO�GDQ� DODW�SHUDQJNDS�EDPERR� �EXEX��GDQ�

SDQFLQJ�� -DULQJ� LQVDQJ� HNVSHULPHQWDO� EHUXNXUDQ�

PDWD�MDULQJ����������������GDQ���LQFL�GHQJDQ�SDQ�

MDQJ����P�GDQ�WLQJJL���P��-DULQJ�LQVDQJ�GLSDVDQJ�

VHODPD�WLJD�KDUL�GDQ�GLSHULNVD�VHWLDS���MDP�VHNDOL��

%XEX�VHEDQ\DN����EXDK�GLSDVDQJ�VHODPD�GXD�KD�

UL�GXD�PDODP���

-XPODK� LNDQ� \DQJ� GLNROHNVL� VHEDQ\DN� \DQJ�

GLGDSDWNDQ�SDGD�VHWLDS�EXODQ�� ,NDQ�\DQJ�WHUWDQJ�

NDS� VHJHUD� GLDZHWNDQ� GL� GDODP� ODUXWDQ� IRUPDOLQ�

�����GLVLPSDQ�GDODP�NDLQ�NDVD�GDQ�GLPDVXNNDQ�

GDODP� NDQWXQJ� SODVWLN� NHPXGLDQ� GLWXOLV� ORNDVL��

WDQJJDO� GDQ� EXODQ� SHQJDPELODQ�� GDQ� VHJHUD�

GLEDZD�NH�/DERUDWRULXP���
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3HQHQWXDQ�MHQLV�NHODPLQ�GDQ�WDKDS�NHPDWDQJDQ�

JRQDG�

3HPEHGDKDQ� LNDQ� ODLV� GLODNXNDQ� PXODL� GDUL�

DQXV� VDPSDL� WXWXS� LQVDQJ�PHQJJXQDNDQ� DODW� EH�

GDK�� GHQJDQ� WXMXDQ� XQWXN� PHQGDSDWNDQ� JRQDG�

LNDQ�� 3HQHQWXDQ� WDKDS� NHPDWDQJDQ� JRQDG� SDGD�

LNDQ� ODLV�GLODNXNDQ�GHQJDQ�GXD�FDUD�\DLWX�VHFDUD�

PRUIRORJLV�GDQ�KLVWRORJLV��

3HQHQWXDQ� WDKDS� NHPDWDQJDQ� JRQDG� VHFDUD�

PRUIRORJLV� GLWHQWXNDQ� EHUGDVDUNDQ� EHQWXN�� ZDU�

QD�� XNXUDQ��ERERW� JRQDG� VHUWD�SHUNHPEDQJDQ� LVL�

JRQDG��(IIHQGLH��������6HWHODK�GLODNXNDQ�SHQJD�

PDWDQ�PRUIRORJLV��VHODQMXWQ\D�JRQDG�LNDQ�MDQWDQ�

GDQ�EHWLQD�SDGD�PDVLQJ�PDVLQJ� WDKDS�GLDZHWNDQ�

GHQJDQ� PHQJJXQDNDQ� ODUXWDQ� �� *RQDG�

LNDQ� ODLV� MDQWDQ� GDQ� EHWLQD� GLDPELO� VHFDUD� DFDN�

XQWXN�PHPEXDW� SUHSDUDW� DZHW� KLVWRORJLV� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�PLNURWHNQLN��

3HPEXDWDQ� SUHSDUDW� DZHW� KLVWRORJLV� JRQDG�

GLODNXNDQ�PHQXUXW�SURVHGXU�\DQJ�GLODNXNDQ�ROHK�

*XQDUVR���������VHEDJDL�EHULNXW��

7DKDS�ILNVDVL�MDULQJDQ�JRQDG��&RQWRK�JRQDG�

GLSRWRQJ� �� ���� PP� NHPXGLDQ� GLODNXNDQ� ILNVDVL�

GHQJDQ� PHQJJXQDNDQ� ���� PO� ODUXWDQ�

�VHGLDDQ� ODUXWDQ� � WHUGLUL� DWDV� FDPSXUDQ�

DVDP� SLNUDW� MHQXK� ����� PO�� IRUPDOLQ� ���� PO��

DVDP� DVHWDW� JODVLDO� ���� PO�� VHODPD� ��� MDP�� NH�

PXGLDQ� GLSLQGDKNDQ� NH� GDODP� DONRKRO� ����

VHODPD����MDP��

7DKDS�GHKLGUDVL��*RQDG�GLUHQGDP�GDODP�DO�

NRKRO���������MDP���DONRKRO��������MDP���DONR�

KRO� ���� ��� MDP��� DONRKRO� ���� ��� MDP��� DONRKRO�

���������MDP���GDQ�DONRKRO���������MDP����

7DKDS� SHQMHUQLKDQ� NHVDWX�� *RQDG� GLUHQGDP�

GDODP�DONRKRO������GLWDPEDK�[\ORO�������VHODPD�

���PHQLW�NHPXGLDQ�GLUHQGDP�GDODP�[\ORO�,��[\ORO�

,,��GDQ�[\ORO�,,,�PDVLQJ�PDVLQJ�VHODPD����PHQLW��
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7DKDS� SHQ\XVXSDQ�� *RQDG� GLUHQGDP� GDODP�

[\ORO� GLWDPEDK� SDUDIILQ� ������ VHODPD� ��� PHQLW�

SDGD�RYHQ�EHUVXKX��������
�
&��6HODQMXWQ\D�GLUHQ�

GDP�GDODP�SDUDIILQ�,��SDUDIILQ�,,��GDQ�SDUDIILQ�,,,�

PDVLQJ�PDVLQJ�VHODPD����PHQLW�\DQJ�GLSDQDVNDQ�

GDODP� RYHQ� \DQJ� EHUVXKX� ��� �� ��
R
&�� NHPXGLDQ�

MDULQJDQ� GLFHWDN� GDODP� FHWDNDQ� VHODPD� ��� MDP�

�SURVHV�EORFNLQJ���

7DKDS�SHPRWRQJDQ��3HPRWRQJDQ�GHQJDQ�PL�

FURWRP��VSHVLPHQ�GLSRWRQJ�WLSLV�GHQJDQ�NHWHEDO�

DQ���VDPSDL���PLNURQ��NHPXGLDQ�KDVLO�SRWRQJDQ�

GLOHWDNNDQ�GL�DWDV�JHODV�REMHN�GHQJDQ�EDQWXDQ�GL�

DSXQJNDQ�GL�DWDV�DLU�KDQJDW����
�
&����

7DKDS� GHSDUDIILQDVL� GDQ� UHKLGUDVL�� 3UHSDUDW�

GLUHQGDP� EHUWXUXW�WXUXW� GDODP� [\ORO� ,�� [\ORO� ,,���

[\ORO� ,,,�PDVLQJ�PDVLQJ� VHODPD� ��PHQLW� GDQ� VH�

ODQMXWQ\D�GLODNXNDQ� UHKLGUDVL��SUHSDUDW�GLUHQGDP�

EHUWXUXW�WXUXW� GHQJDQ� DONRKRO� ����� ,�� DONRKRO�

�����,,��DONRKRO�����,��DONRKRO�����,,��DONRKRO�

����� DONRKRO� ����� DONRKRO� ����� GDQ� DONRKRO�

���� PDVLQJ�PDVLQJ� VHODPD� �� PHQLW� NHPXGLDQ�

SUHSDUDW� GLFXFL� GHQJDQ� DTXDGHV� VDPSDL� ZDUQD�

SXWLK���

7DKDS� SHZDUQDDQ�� 3UHSDUDW� GLUHQGDP�EHUWX�

UXW�WXUXW� GDODP� ODUXWDQ� KHPDWRNVLOLQ� VHODPD� ����

PHQLW��NHPXGLDQ�GLFXFL�GHQJDQ�DLU�NUDQ�PHQJDOLU�

VHODPD� ���� PHQLW� NHPXGLDQ� SUHSDUDW� GLUHQGDP�

GDODP� ODUXWDQ� HRVLQ� VHODPD� �� PHQLW� GDQ� GLFXFL�

GHQJDQ�DLU�NUDQ�PHQJDOLU���

7DKDS�GHKLGUDVL��3UHSDUDW�GLUHQGDP�EHUWXUXW�

WXUXW� GDODP� DONRKRO� ����� DONRKRO� ����� DONRKRO�

����� DONRKRO� ����� DONRKRO� ����� DONRKRO� �����

SHUWDPD�� GDQ� DONRKRO� ����� NHGXD�� PDVLQJ�PD�

VLQJ�VHODPD���PHQLW���

7DKDS� SHQMHUQLKDQ� NHGXD� GDQ� SHQHPSHODQ��

3UHSDUDW� GLUHQGDP� GDODP� [\ORO� ,�� [\ORO� ,,�� GDQ�

[\ORO� ,,,�PDVLQJ�PDVLQJ� VHODPD� ��PHQLW�� NHPX�

GLDQ� GLODNXNDQ� SHQHPSHODQ� GDQ� SUHSDUDW� GLEHUL�

]DW� SHUHNDW� FDQDGD� EDOVDP�� GDQ� GLWXWXS� GHQJDQ�

NDFD�SHQXWXS�GDQ�GLELDUNDQ�VHODPD����MDP���

3HQHQWXDQ� WLQJNDW� NHPDWDQJDQ� JRQDG� LNDQ�

ODLV� VHFDUD� KLVWRORJLV� GLODNXNDQ� GHQJDQ� SHQJD�

PDWDQ�SUHSDUDW�KLVWRORJLV�JRQDG�PHODOXL�PLNURV�

NRS��7LQJNDW�NHPDWDQJDQ�JRQDG�VHFDUD�KLVWRORJLV�

GLDQDOLVLV�PHUXMXN� SDGD�$WODV� RI� )LVK�+LVWRORJ\�

�*HQWHQ�HW�DO���������

�7LQJNDW� NHPDWDQJDQ�JRQDG� LNDQ� MDQWDQ�GDQ�

EHWLQD� \DQJ� WHODK� GLNODVLILNDVLNDQ� VHFDUD�PRUIR�

ORJLV�GDQ��KLVWRORJLV��KDVLOQ\D�GLIRWR�GDQ�NHPXGL�

DQ�GLDQDOLVLV�GDQ�GLGHVNULSVLNDQ�VHKLQJJD�GLSHUR�

OHK� NDUDNWHULVWLN� SHUNHPEDQJDQ� JRQDG� SDGD�PD�

VLQJ�PDVLQJ�WDKDS��

�

'LDPHWHU�WHOXU�GDQ�WLSH�SHPLMDKDQ�

'DWD� GLDPHWHU� WHOXU� GLSHUROHK� GDUL� KDVLO�

SHQJXNXUDQ�GHQJDQ�PLNURPHWHU�RNXOHU��'DWD�GLD�

PHWHU� WHOXU� VHODQMXWQ\D� GLWHQWXNDQ� MXPODK� NHODV�

GDQ� VHODQJ� NHODVQ\D�� )UHNXHQVL� UHODWLI� GLDPHWHU�

WHOXU� SDGD� VHWLDS� VHODQJ� NHODV� GLKLWXQJ� GHQJDQ�

PHQJJXQDNDQ�UXPXV���

)UHNXHQVL�UHODWLI�GLDPHWHU�WHOXU� �� �[�����

.HWHUDQJDQ�� PL � MXPODK� WHOXU� SDGD� VHODQJ� NH� ,�� 0 �

MXPODK�WRWDO�EXWLU�WHOXU�\DQJ�GLSHULNVD��

)UHNXHQVL�UHODWLI�GLDPHWHU�WHOXU�SDGD�PDVLQJ�

PDVLQJ�VHODQJ�NHODV�GLDQDOLVLV�GDODP�EHQWXN�JUD�

ILN�KLVWRJUDP��7LSH�SHPLMDKDQ�GLWHQWXNDQ�EHUGD�

VDUNDQ�IUHNXHQVL�UHODWLI�VHEDUDQ�GLDPHWHU�WHOXU�SD�

GD�WLDS�VHODQJ�NHODV��$SDELOD�WHUOLKDW�GXD�DWDX�OH�

ELK�PRGXV�SHQ\HEDUDQ�� WLSH�SHPLMDKDQQ\D�EHUWD�

KDS��-LND�VDWX�PRGXV�SHQ\HEDUDQ��WLSH�SHPLMDKDQ�

VHUHPSDN��

�

+DVLO�

7DKDS�NHPDWDQJDQ�JRQDG��7.*��

3DGD� WDKDS�DZDO�SHUNHPEDQJDQ�JRQDG�� LNDQ�

ODLV� MDQWDQ� PHPLOLNL� XNXUDQ� ������� �� �����PP��

VHGDQJNDQ�EHWLQD�PHPLOLNL�XNXUDQ���������������

PP��6HFDUD��XPXP��JRQDG�MDQWDQ�GDQ�EHWLQD��WHU�

OHWDN�GRUVR�ODWHUDO�GDUL�XVXV�GDQ�PHQHPSHO�SDGD�

GLQGLQJ� WXEXK�GRUVDO� ROHK�PHVRUFKLXP�GL� GDODP�



-XVPDOGL�HW�DO��
�

9ROXPH����1RPRU����-XQL������ � ����

URQJJD� DEGRPHQ� �URQJJD� SHUXW��� 3DGD� WDKDS� EH�

OXP�EHUNHPEDQJ��PRUIRORJL�JRQDG�MDQWDQ��WHVWLV��

WHUEDJL�GXD��EHUEHQWXN�OHPEDUDQ�WLSLV��EHUXNXUDQ�

SHQGHN��PHOHQJNXQJ� GDQ� EHZDUQD� SXWLK� EHQLQJ��

VHGDQJNDQ�JRQDG�EHWLQD��RYDUL��WHUEDJL�GXD��EHU�

ZDUQD� SXWLK� NHPHUDKDQ�� EHUXNXUDQ� SHQGHN� GDQ�

SHUPXNDDQ�OLFLQ�����

%HUGDVDUNDQ� KDVLO� SHPEHGDKDQ� GDQ� SHQJD�

PDWDQ� WHUKDGDS� WDKDS� NHPDWDQJDQ�JRQDG� �7.*���

SDGD�LNDQ�MDQWDQ�GDQ�EHWLQD��PDND�SHUNHPEDQJDQ�

JRQDG�LNDQ�ODLV�GLWHWDSNDQ�OLPD�WDKDS�\DLWX�7.*�

,� �WLGDN� PDWDQJ��� 7.*� ,,� �DZDO� SHPDWDQJDQ���

7.*� ,,,� �SHPDWDQJDQ��� 7.*� ,9� �PDWDQJ�� GDQ�

7.*� 9� �VDOLQ��� 3RVLVL� JRQDG� GL� GDODP� URQJJD�

DEGRPHQ� LNDQ� ODLV� MDQWDQ� GDQ� EHWLQD� � SDGD� OLPD�

WDKDSDQ�WLQJNDW�NHPDWDQJDQ�JRQDG�WHUVHEXW�GDSDW�

GLOLKDW� SDGD� *DPEDU� ��� � 'HVNULSVL� NDUDNWHULVWLN�

PDVLQJ�PDVLQJ�WLQJNDW�NHPDWDQJDQ�JRQDG�VHFDUD�

PRUIRORJLV� GDQ� KLVWRORJLV� SDGD� LNDQ� ODLV� MDQWDQ�

GLSHUOLKDWNDQ� SDGD� *DPEDU� �� GDQ� 7DEHO� ��� VH�

GDQJNDQ�SDGD�LNDQ� ODLV�EHWLQD�GLSHUOLKDWNDQ�SDGD�

*DPEDU���GDQ�7DEHO����

�

7DEHO� ��� � .DUDNWHULVWLN� WLQJNDW� NHPDWDQJDQ� JRQDG� �7.*�� LNDQ� ODLV�2�� PLRVWRPD� �9DLOODQW�� ������ MDQWDQ��

VHFDUD�PRUIRORJLV�GDQ�KLVWRORJLV�

7.*� 0RUIRORJLV� +LVWRORJLV�

,� 7HVWLV� WHUEDJL�GXD��EHUEHQWXN� OHPEDUDQ�GHQJDQ�

SLQJJLUDQ� EHULJL� SHQGHN�� XNXUDQ� UHODWLI� NHFLO��

SDQMDQJ�PHQFDSDL�����URQJJD�SHUXW��7HVWLV�EHU�

ZDUQD�SXWLK�VXVX�NHPHUDKDQ��WHUOHWDN�GL�EDJLDQ�

SRVWHULRU�URQJJD�SHUXW��GL�EDZDK�JLQMDO��

6SHUPDWRJRQLXP� PHOHNDW� GL� GLQGLQJ� WXEXOXV�

VHPLQLIHUXV� GDQ� VHEDJLDQ� VSHUPDWRJRQLXP�

WHODK�EHUNHPEDQJ�PHQMDGL�VSHUPDWR]LW�SULPHU���

,,� 8NXUDQ� WHVWLV� OHELK� EHVDU� GDQ� EHQWXN� JHULJL�

OHELK� MHODV� GDUL� 7.*� ,�� 3DQMDQJ�PHQFDSDL� ����

URQJJD� SHUXW�� 7HVWLV� EHUZDUQD� SXWLK� VXVX� NH�

PHUDKDQ���

7HVWLV� OHELK� EHUNHPEDQJ� GLEDQGLQJNDQ� 7.*� ,�

GDQ� MDULQJDQ� LNDW� WHUOLKDW� PDNLQ� VHGLNLW�� .DQ�

WRQJ�NDQWRQJ� WXEXOXV� VHPLQLIHUXV� EHULVL� VSHU�

PDWR]LW�SULPHU��6HOLVLK�XNXUDQ�VSHUPDWRJRQLXP�

GDQ�VSHUPDWR]LW�SULPHU�VDQJDW�NHFLO���

,,,� *HULJL�SDGD�SLQJJLUDQ�WHVWLV�OHELK�EHVDU�GDULSD�

GD� 7.*� ,,�� ZDUQD� WHVWLV� PDNLQ� SXWLK�� XNXUDQ�

WHVWLV�PDNLQ�EHVDU�� SDQMDQJ�PHQFDSDL� ����SDQ�

MDQJ�URQJJD�SHUXW��

6SHUPDWRVLW� SULPHU�EHUNXUDQJ� NDUHQD� VHEDJLDQ�

EHVDU� WHODK� EHUNHPEDQJ� PHQMDGL� VSHUPDWR]LW�

VHNXQGHU��6SHUPDWLG�WHODK�WHUOLKDW�GDQ�OHWDNQ\D�

PHQ\HEDU�GL�GDODP�WXEXOXV�VHPLQLIHUXV��

,9� 8NXUDQ� WHVWLV� PDNLQ�PHPEHVDU�� SDQMDQJ� PHQ�

FDSDL� ���� URQJJD� SHUXW�� JHULJL� SDGD� SLQJJLUDQ�

WHVWLV� OHEDU� GDQ� WHEDO�� 7HVWLV� VHPDNLQ� SHMDO��

:DUQD�VHSHUWL�SXWLK�VXVX���

6SHUPDWLG�WHODK�PHPHQXKL�WXEXOXV�VHPLQLIHUXV��

7HUMDGL�SURVHV�VSHUPLRJHQHVLV� ��VSHUPDWLG�EHU�

XEDK�PHQMDGL�VSHUPDWR]RD���3DGD�DNKLU�VSHUPL�

RJHQHVLV� VSHUPDWR]RD� GL� OHSDVNDQ� SDGD� OXPHQ�

WXEXOXV�VHPLQLIHUXV��

9� *HULJL�SDGD�SLQJJLUDQ�WHVWLV�SDGD�EDJLDQ�WHUWHQ�

WX�WHUOLKDW�NRVRQJ�GDQ�PHQJHPSLV��:DUQD�SXWLK�

EHQLQJ�� 3DQMDQJ� PHQFDSDL� ���� KLQJJD� �����

URQJJD�SHUXW��

7HUOLKDW� VLVD�VLVD� VSHUPDWR]RD� \DQJ� EHOXP� GL�

NHOXDUNDQ�SDGD�VDDW�SHPLMDKDQ��%DJLDQ�WHUWHQWX�

GDUL�WXEXOXV�VHPLQLIHUXV�WHUOLKDW�NRVRQJ�NDUHQD�

VSHUPD�WHODK�GLNHOXDUNDQ��

�



.HPDWDQJDQ�JRQDG�GDQ�WLSH�SHPLMDKDQ�LNDQ�ODLV�

���� � �

�

*DPEDU���� �3RVLVL�JRQDG� LNDQ� MDQWDQ��D��GDQ�EHWLQD��E��GDODP�URQJJD�SHUXW�2��PLRVWRPD� �9DLOODQW��������

.HWHUDQJDQ��WDQGD�SDQDK�PHQXQMXNNDQ�SRVLVL�JRQDG�GDODP�URQJJD�DEGRPHQ��

�

�

�

�

�

�

�

�
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�

�

�

*DPEDU� ��� 6WUXNWXU� PRUIRORJLV� �D�� GDQ� KLVWRORJLV� �E�� JRQDG� MDQWDQ� 2�� PLRVWRPD� �9DLOODQW�� �������

.HWHUDQJDQ��6SJ�� VSHUPDWRJRQLXP�� -L�� MDULQJDQ� LNDW� �JRQDG��6SV�� � VSHUPDWRVLW��7EV�� WXEXOXV�

VHPLQLIHUXV�� 6SW�� VSHUPDWLG�� 6S]�� VSHUPDWR]RD�� 3HZDUQDDQ� GHQJDQ� KHPDWRNVLOLQ� GDQ� HRVLQ�

�SHUEHVDUDQ����[������

�

�

�



.HPDWDQJDQ�JRQDG�GDQ�WLSH�SHPLMDKDQ�LNDQ�ODLV�

���� � �

�

�
*DPEDU� ��� 6WUXNWXU� PRUIRORJLV� �D�� GDQ� KLVWRORJLV� �E�� JRQDG� EHWLQD� 2�� PLRVWRPD� � �9DLOODQW�� �������

.HWHUDQJDQ��-L��MDULQJDQ�LNDW��)O��VHO�IROLNHO��(J��HSLWHO�JHPLQDO��2J��RRJRQLXP��2V��RRVLW��2W��

RRWLG�� <J�� JUDQXOD� NXQLQJ� WHOXU�� 2Y�� RYXP�� 'I�� GLQGLQJ� IROLNHO�� $W�� DWUHVLD�� 3HZDUQDDQ�

GHQJDQ�KHPDWRNVLOLQ�GDQ�HRVLQ��SHUEHVDUDQ���[�����

�
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7DEHO� ��� .DUDNWHULVWLN� WLQJNDW� NHPDWDQJDQ� JRQDG� �7.*�� LNDQ� ODLV�2�� PLRVWRPD� �9DLOODQW�� ������ EHWLQD�

VHFDUD�PRUIRORJLV�GDQ�KLVWRORJLV�

7.*� 0RUIRORJLV� +LVWRORJLV�

,� 2YDULXP�VHSDVDQJ��EHUEHQWXN�RYDO��XNXUDQ��UH�

ODWLI�NHFLO���WHUOHWDN�GL�EDJLDQ�SRVWHULRU��URQJJD�

SHUXW��%XWLU� WHOXU�GDODP�RYDULXP� WLGDN� WHUOLKDW��

GHQJDQ� PDWD�� EHZDUQD� SXWLK� NHPHUDKDQ� GDQ�

SHUPXNDDQ�RYDULXP�OLFLQ������

'LQGLQJ� ODPHOD� WHUVXVXQ� ROHK� HSLWHO� JHUPLQDO�

\DQJ�GLVRNRQJ�ROHK�MDULQJDQ�LNDW�GDQ�VHO�VHO�IR�

OLNHO� PXODL� WHUOLKDW�� 6HO�VHO� IROLNHO� WHUOLKDW� EHU�

ZDUQD�XQJX�SDGD�SHUPXNDDQ�HSLWHO�JHUPLQDO��

,,� %DJLDQ�DQWHULRU�RYDULXP� WHUGDSDW� OHNXNDQ�GDQ�

XNXUDQ� RYDULXP� UHODWLI� OHELK� EHVDU� GDULSDGD�

7.*� ,�� 2YDULXP� EHZDUQD� PHUDK� JHODS�� EXWLU�

WHOXU� GDODP� RYDULXP� EHOXP� WHUOLKDW� MHODV� GH�

QJDQ�PDWD��2YDULXP�PHQJLVL�NLUD�NLUD�����GDUL�

URQJJD�SHUXW��

6HEDJLDQ�VHO�IROLNHO�EHUXEDK�PHQMDGL�RRJRQLXP�

GDQ� RRVLW� SULPHU�� .DQWXQJ� NXQLQJ� WHOXU� VXGDK�

PXODL�WHUEHQWXN�GL�ODSLVDQ�SHULIHU�VLWRODVPD��GH�

NDW� PHPEUDQ� VHO��� 3URVHV� LQL� GLVHEXW� VHEDJDL�

WDKDS�DZDO�YLWHOORJHQHVLV��

,,,� 7HOXU� PXODL� NHOLKDWDQ� EXWLUQ\D� GHQJDQ� PDWD��

WHWDSL� EHOXP� GDSDW� GLSLVDKNDQ�� 2YDULXP� EHU�

ZDUQD�NHFRNODWDQ��PHQJLVL�����URQJJD�SHUXW���

-XPODK�RRVLW�SULPHU�VHPDNLQ�EHUWDPEDK�GDQ�OH�

WDNQ\D� PHQGHNDWL� OXPHQ� RYDULXP�� 6HEDJLDQ�

RRVLW�VHNXQGHU�WHODK�EHUNHPEDQJ�PHQMDGL�RRWLG��

%XWLU� NXQLQJ� WHOXU�GDQ� YDFRDOD�PLQ\DN�PHQ\H�

EDU�PXODL�GDUL�LQWL�PHQJDUDK�NHWHSL���

,9� 2YDULXP� PDNLQ� EHVDU�� WHOXU� EHZDUQD� NXQLQJ�

GDQ� PXGDK� GLSLVDKNDQ�� %DJLDQ� DQWHULRU� RYD�

ULXP� WHUEHODK� NLUD� NLUD� ���� SDQMDQJ� GDUL� RYD�

ULXP��2YDULXP�PHQJLVL�����������URQJJD�SHUXW��

XVXV�WDPSDN�WHUGHVDN��

2YDULXP�GLGRPLQDVL�ROHK�RRWLG�GDQ�RYXP��9LWH�

OORJHQHVLV� WHODK� VHOHVDL�� ,QWL� EHUPLJUDVL� NH� WHSL�

GDQ�PHQGHNDWL�PLNURSLO�GDQ�PHOHEXU�NH�GLQGLQJ�

VHO��

9� 'LQGLQJ�RYDULXP�WHEDO��SDGD�EDJLDQ�SRVWHULRU�

Q\D�PHQJHPSLV�GDQ�WHUGDSDW�EXWLU�WHOXU�VLVD�GL�

GHNDW�VDOXUDQ�SHOHSDVDQ���:DUQD�RYDULXP�VDPD�

VHSHUWL�7.*�,9���2YDULXP�PHQJLVL�NLUD� ��NLUD�

����URQJJD�SHUXW��

'LQGLQJ�IROLNHO�WHUOLKDW�WHODK�SHFDK�GDQ�VHO�WHOXU�

WHODK�GL�NHOXDUNDQ��7HUGDSDW�VLVD� VHO� WHOXU� \DQJ�

WLGDN�GLNHOXDUNDQ��6HO�VHO�WHOXU�\DQJ�WLGDN�GLNH�

OXDUNDQ�WHUOLKDW�PHQJDODPL�DWUHVLD�GDQ�EHEHUDSD�

RRJRQLXP�VXGDK�PXODL�WHUOLKDW���

�

�

�

7DEHO����6HEDUDQ�GLDPHWHU�WHOXU�LNDQ�ODLV�EHUGDVDUNDQ�WLQJNDW�NHPDWDQJDQ�JRQDG�

.HORPSRN�'LDPHWHU�7HOXU��PP��
)UHNXHQVL�����

7.*�,,,� 7.*�,9� 7.*�9�

������������ ����� �� ��

������������ ����� ����� ������

������������ ����� ����� ������

������������ ������ ����� ������

������������ ������ ������ ������

������������ ������ ������ ������

������������ ������ ������ �����

������������ ����� ����� ��

������������ ����� ����� ��

������������ �� ����� ��

������������ �� ����� ��

�

�

�

�
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*DPEDU����6HEDUDQ�GLDPHWHU�WHOXU�LNDQ�ODLV�SDGD�7.*�,,,��D���7.*�,9��E���GDQ�7.*�9��F��

�

�
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6HEDUDQ�GLDPHWHU�WHOXU�GDQ�WLSH�SHPLMDKDQ�

6HEDUDQ�GLDPHWHU�WHOXU�LNDQ�ODLV�GDUL�7.*�,,,�

KLQJJD�7.*�,9�EHUNLVDU�GDUL�����������PP�\DQJ�

WHUEDJL� DWDV� ��� NHORPSRN� XNXUDQ� VHSHUWL� WHUOLKDW�

SDGD�7DEHO����

3DGD� 7.*� ,,,� GLDPHWHU� WHOXU� EHUNLVDU� GDUL�

���������� PP� GDQ� IUHNXHQVL� WHUWLQJJL� SDGD� NH�

ORPSRN�XNXUDQ�����������PP��3DGD�7.*�,9�GLD�

PHWHU� WHOXU� EHUNLVDU� GDUL� ����������PP� GDQ� IUH�

NXHQVL�WHUWLQJJL�GLWHPXNDQ�SDGD�NHORPSRN�XNXU�

DQ� ���������� PP�� 3DGD� 7.*� 9� GLDPHWHU� WHOXU�

EHUNLVDU�GDUL�����������PP�GHQJDQ�IUHNXHQVL�WHU�

WLQJJL� GLWHPXNDQ� SDGD� NHORPSRN� XNXUDQ� �����

�����PP��

3HUJHVHUDQ�SXQFDN�NXUYD�NH�DUDK�NDQDQ�GDUL�

7.*�,,,�NH�7.*�,9�PHQXQMXNNDQ�EDKZD�VHPD�

NLQ� WLQJJL� WLQJNDW� NHPDWDQJDQ� JRQDG� PDND� GLD�

PHWHU� WHOXU� DNDQ� VHPDNLQ� EHVDU�� 1DPXQ� SDGD�

7.*�9�NHWLND�LNDQ�WHODK�PHPLMDK�NXUYD�NHPEDOL�

EHUJHVHU�NH�NLUL��.XUYD�NH�DUDK�NLUL�SDGD�7.*�9�

PHQXQMXNNDQ� VLVD� WHOXU� \DQJ� WLGDN� GLNHOXDUNDQ�

SDGD�VDDW� LNDQ�ODLV�PHPLMDK��%HUGDVDUNDQ�SHUJH�

VHUDQ�NXUYD�GDUL�7.*�,,,�KLQJJD�7.*�9�GLSHUNL�

UDNDQ� GLDPHWHU� WHOXU� \DQJ� GLNHOXDUNDQ�SDGD� VDDW�

LNDQ� PHPLMDK� EHUDGD� SDGD� NHORPSRN� XNXUDQ�

����������PP�VHSHUWL�WHUOLKDW�SDGD�*DPEDU�����

�

3HPEDKDVDQ�

'DODP� SHQHOLWLDQ� LQL� WDKDS� SHUNHPEDQJDQ�

LNDQ� ODLV� \DQJ� GLSHULNVD� VHFDUD� PRUIRORJLV� GDQ�

KLVWRORJLV� GLNODVLILNDVLNDQ� PHQMDGL� OLPD� WDKDS�

SDGD�MHQLV�NHODPLQ�MDQWDQ�GDQ�EHWLQD��\DLWX�7.*�

,� �WLGDN� PDWDQJ��� 7.*� ,,� �DZDO� SHPDWDQJDQ���

7.*� ,,,� �SHPDWDQJDQ��� 7.*� ,9� �PDWDQJ�� GDQ�

7.*�9��VDOLQ���-LND�GLEDQGLQJNDQ�GHQJDQ�VSHVLHV�

ODLQQ\D�GDODP�JHQXV�2PSRN��WDKDS�SHUNHPEDQJ�

DQ�JRQDG� \DQJ� VDPD�GLWHPXNDQ�SDGD� VSHVLHV�2��

K\SRSKWKDOPXV���6MDIHL�HW�DO��������(OY\UD��������

3HPHULNVDDQ� PRUIRORJLV� JRQDG� LNDQ� MDQWDQ�

SDGD� PDVLQJ�PDVLQJ� WDKDS� PHQXQMXNNDQ� WHUGD�

SDWQ\D�SHUEHGDDQ�ULJL�SDGD�EDJLDQ�SLQJJLU�WHVWLV��

ZDUQD�� XNXUDQ�GDQ�ERERW�� VHGDQJNDQ�VHFDUD� KLV�

WRORJLV�GLWXQMXNNDQ�ROHK�SHUEHGDDQ�SHUNHPEDQJ�

DQ� VSHUPD�GDQ� SHUVHEDUDQ� VSHUPD� \DQJ�PHQJLVL�

EDJLDQ� WXEXOXV� VHPLQLIHUXV� GDUL� WHVWLV�� 3DGD� JR�

QDG� LNDQ� EHWLQD� SHPHULNVDDQ� VHFDUD� PRUIRORJLV�

JRQDG�SDGD�PDVLQJ�PDVLQJ� WDKDS�SHUNHPEDQJDQ�

PHQXQMXNNDQ� DGDQ\D� SHUEHGDDQ� GDODP� SHQDP�

SDNDQ� EXWLU� WHOXU�� ZDUQD� RYDULXP�� GDQ� XNXUDQ�

RYDULXP�\DQJ�GLEDQGLQJNDQ�GHQJDQ�XNXUDQ�URQJ�

JD� SHUXW�� VHGDQJNDQ�SHPHULNVDDQ� KLVWRORJLV�PH�

QXQMXNNDQ� SHUEHGDDQ� EHQWXN�� XNXUDQ� VHO� WHOXU�

GDQ� PLJUDVL� LQWL� VHO� WHOXU�� )HUUHUL� HW� DO�� �������

PHQ\DWDNDQ� SHQHWDSDQ� WDKDS� NHPDWDQJDQ� JRQDG�

VHFDUD�KLVWRORJLV�GDSDW�PHQJXQJNDSNDQ�OHELK�ULQ�

FL�SURVHV�SHUNHPEDQJDQ�VHO�WHOXU�GDQ�VSHUPD�VH�

KLQJJD� PHPXQJNLQNDQ� LGHQWLILNDVL� VHWLDS� WDKDS�

PHQMDGL�OHELK�WHSDW��

6HFDUD� NHVHOXUXKDQ� VHEDUDQ� GLDPHWHU� WHOXU�

LNDQ� ODLV� GDUL� 7.*� ,,,� KLQJJD� 7.*� 9� EHUNLVDU�

GDUL� ����������PP��3HUJHVHUDQ� SXQFDN�NXUYD� NH�

DUDK�NDQDQ�GDUL�7.*�,,,�NH�7.*�,9�PHQXQMXN�

NDQ� EDKZD� VHPDNLQ� WLQJJL� WLQJNDW� NHPDWDQJDQ�

JRQDG�PDND� GLDPHWHU� WHOXU� DNDQ� VHPDNLQ� EHVDU��

%HUGDVDUNDQ�SHUJHVHUDQ�NXUYD�GDUL�7.*�,,,�KLQJ�

JD�7.*�9�GLSHUNLUDNDQ�GLDPHWHU�WHOXU�\DQJ�GLNH�

OXDUNDQ�SDGD�VDDW� LNDQ�PHPLMDK�EHUDGD�SDGD�NH�

ORPSRN�XNXUDQ�����������PP��3DGD�2��SDEGD�GL�

DPHWHU�WHOXU�SDGD�VDDW�WHOXU�PDWDQJ�JRQDG�EHUNL�
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UXK� WHOXU�DNDQ�GLNHOXDUNDQ� NHWLND� LNDQ�PHPLMDK���

7LSH�SHPLMDKDQ�\DQJ�GHPLNLDQ�GLQDPDNDQ�SHPL�
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&KULVWHQVHQ�06��������,QYHVWLJDWLRQV�RQ�WKH�HFR�

ORJ\�DQG�ILVK�IDXQD�RI�WKH�0DKDNDP�5LYHU�LQ�

(DVW�.DOLPDQWDQ� �%RUQHR��� ,QGRQHVLD�� ,QWHU�

QDWLRQDOH� 5HYXH� GHU� JHVDPWHQ� +\GURELR�
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(IIHQGLH�0,�� ������%LRORJL� SHULNDQDQ�� <D\DVDQ�

3XVWDND�1XVDWDPD�<RJ\DNDUWD�����KOP��

(OY\UD� 5�� ������ .DMLDQ� NHUDJDPDQ� JHQHWLN� GDQ�

ELRORJL� UHSURGXNVL� LNDQ� ODLV�GL� VXQJDL�.DP�

SDU� 5LDX�� 'LVHUWDVL�� ,QVWLWXW� 3HUWDQLDQ� %R�

JRU��%RJRU������KOP��

)HUUHUL�5��%DVLORQH�*��G �

ULGR�5H\�)��0D]]ROD�6��������9DOLGDWLRQ�RI�

PDFURFRSLF� PDWXULW\� VWDJHV� DFFRUGLQJ� WR�
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6WDWHV�RI�$PHULFD��86�������S���

*RQFDOYHV�7/��%D]]ROL�1��%ULWR�0)*��������*D�

PHWRJHQHVLV�DQG�UHSURGXFWLRQ�RI�WKH�PDWULQ�

[D��%U\FRQ� RUWKRWDHQLD��*XQWKHU�� ������
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5LYHU��0LQDV�*HUDLV��%UD]LO��%UD]LOLDQ�-RXU�
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*XSWD�%.��6DUNDU�8.��%KDUGZDM�6.��������5H�

SURGXFWLYH� ELRORJ\� RI� ,QGLDQ� VLOXULG� FDWILVK�

2PSRN� SDEGD� LQ� ULYHU� *RPWL�� -RXUQDO� RI�
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*XQDUVR�:�� ������ %DKDQ� SHQJDMDUDQ� PLNURWHN�
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DQ�� 'LUHNWRUDW� -HQGUDO� 3HQGLGLNDQ� 7LQJJL��
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RI� 6RXWKHDVW�$VLD�� D� FDWDORJXH� DQG� FRUH� EL�
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IUHVKZDWHUV�� PDQJURYHV� DQG� HVWXDULHV�� 5DI�

IOHV�%XOOHWLQ�RI�=RRORJ\���������������

0XUXD�+��6DERULGR�5H\�)�� ������ )HPDOH� UHSUR�

GXFWLYH� VWUDWHJLHV� RI� PDULQH� ILVK� VSHFLHV� RI�
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$WODQWLF�)LVKHU\�6FLHQFH�������������
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PDWLF� LQGH[�� IHFXQGLW\� DQG� HJJ� VL]H� RI�
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