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3HQGDKXOXDQ�

5HSURGXNVL� PHUXSDNDQ� XSD\D� XQWXN�

PHQJKDVLONDQ�LQGLYLGX�EDUX�PHODOXL�SURVHV�SHPL�

MDKDQ�� 6LNOXV� UHSURGXNVL� PDVLQJ�PDVLQJ� LNDQ�

EHUYDULDVL�� GLOLKDW� GDUL� SHUNHPEDQJDQ� RRVLW� GDQ�

PXVLP� SHPLMDKDQ�� %HEHUDSD� MHQLV� LNDQ� PHODNX�

NDQ SHPLMDKDQ� GDODP� MDQJND� SDQMDQJ�� MDQJND�

SHQGHN�� GDQ DGD� LNDQ� \DQJ� PHPLMDK� VHSDQMDQJ�

WDKXQ� GHQJDQ� SHOHSDVDQ� WHOXU� VHFDUD� EHUWDKDS��

7LSH� SHPLMDKDQ� LNDQ� GDSDW� GLWHQWXNDQ GHQJDQ�

PHOLKDW�SHUNHPEDQJDQ�RRVLW� SDGD�KLVWRORJL� RYD�

ULXP�LNDQ�EHWLQD��

3HUNHPEDQJDQ� RRVLW� WHUGLUL� DWDV� EHEHUDSD�

WDKDSDQ�� \DLWX� WDKDS�SHUNHPEDQJDQ�DZDO� �GLWDQ�

GDL� GHQJDQ� WHUEHQWXNQ\D� QXNOHXV� NURPDWLQ� GDQ�

SHULQXNOHDU��� WDKDS�NRUWLNDO�DOYHROL� WDKDS�YLWHOR�

JHQHVLV� GDQ� WDKDS� SHPDWDQJDQ� �SHPDWDQJDQ�

DZDO� GDQ� SHPDWDQJDQ� DNKLU�� �0F0LOODQ� �������

3HUNHPEDQJDQ�RRVLW�\DQJ�WHUMDGL�MXJD�WLGDN�KDUXV�

PHQJLNXWL� WDKDSDQ� \DQJ� VXGDK� DGD�� GDSDW� GLVH�

VXDLNDQ� GHQJDQ� SHULRGH� SHUNHPEDQJDQ� RRVLW�

LNDQ��

0HQXUXW� 6HOPDQ�	�:DOODFH� �������� RYD�

ULXP� LNDQ� GDSDW� GLNODVLILNDVLNDQ� GDODP� WLJD� WLSH�

EHUGDVDUNDQ�EHQWXN�SHUNHPEDQJDQ�RRVLWQ\D�\DLWX�

WLSH� EHUNHPEDQJ� EHUVDPDDQ� �DV\QFKURQLF��� EHU�

NHPEDQJ�EHUVDPDDQ�VHFDUD�EHUNHORPSRN� �JURXS�

V\QFKURQLF�� GDQ� EHUNHPEDQJ� WLGDN� EHUVDPDDQ�
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�DV\QFKURQLF��� 7LSH� SHUNHPEDQJDQ� RRVLW� WLGDN�

EHUVDPDDQ��DV\QFKURQLF��GDSDW�GLWHPXNDQ�GDODP�

RYDULXP�\DQJ�PHPLOLNL�EHEHUDSD�NHORPSRN�RRVLW�

GHQJDQ� WLQJNDW� SHUNHPEDQJDQ� NHPDWDQJDQ� \DQJ�

EHUEHGD�EHGD� �1DJDKDPD� ������ 1HMHGOL� HW� DO��

��������

6HODPD�LQL�PDVLK�VHGLNLW�SHQHOLWLDQ�WHUNDLW�

GHQJDQ�ELRORJL�LNDQ�VHULGLQJ��=DKLG�HW�DO���������

PHQJXQJNDS� WHQWDQJ� PDNDQDQ� LNDQ� VHULGLQJ� GL�

SHUDLUDQ� 6HJDUD� 0HQ\DQ�� -DZD� %DUDW�� 7DKDSDQ�

SHUNHPEDQJDQ�VHO�WHOXU�VHFDUD�KLVWRORJLV�PHUXSD�

NDQ�GDVDU�XQWXN�NDMLDQ�UHSURGXNVL�WHUNDLW�VWUDWHJL�

UHSURGXNVL�� 0DUTXHV� HW� DO�� ������� PHQMHODVNDQ�

EDKZD� NDMLDQ� PHQJHQDL� UHSURGXNVL� LNDQ� GDSDW�

GLJXQDNDQ� XQWXN� PHQGXNXQJ� PDQDMHPHQ� GDQ�

SURJUDP� NRQVHUYDVL� LNDQ� \DQJ� GLUDQFDQJ� XQWXN�

PHPSHUWDKDQNDQ� DWDX� PHQLQJNDWNDQ� VWRN� LNDQ��

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� WXMXDQ�PHPSHU�

WHODNDQ� WDKDSDQ� SHUNHPEDQJDQ� VHO� WHOXU� �RRVLW��

GDQ�WLSH�SHPLMDKDQ�LNDQ�VHULGLQJ����

�

%DKDQ�GDQ�PHWRGH�

&RQWRK� LNDQ� GLDPELO� SDGD� EXODQ� $SULO�

KLQJJD�2NWREHU������GL�7HOXN�3DEHDQ��.DEXSD�

WHQ� ,QGUDPD\X�� 3URYLQVL� -DZD� %DUDW�� ,NDQ� VHUL�

GLQJ� GLWDQJNDS� PHQJJXQDNDQ� DODW� WDQJNDS� VHUR�

�SDQMDQJ�VD\DS����P��WLQJJL�����P��PDWD�MDULQJ���

PP���6HUR�GLSDVDQJ�SDGD�PDODP�KDUL�GDQ�GLDQJ�

NDW� SDGD� SDJL� KDUL� ROHK� QHOD\DQ�� ,NDQ� VHULGLQJ�

\DQJ� WHUWDQJNDS� NHPXGLDQ� GLEHGDK� GDQ� GLNH�

ORPSRNNDQ�EHUGDVDUNDQ�MHQLV�NHODPLQ���

*RQDG� GLSLVDKNDQ� GDUL� LVL� SHUXW� ODLQQ\D��

*RQDG�\DQJ�PHZDNLOL�WLQJNDW�NHPDWDQJDQ�JRQDG�

\DQJ� EHUEHGD� VHFDUD� PRUIRORJL� NHPXGLDQ� GLSL�

VDKNDQ�NHGDODP�SODVWLN�NOLS��GLDZHWNDQ�PHQJJX�

QDNDQ�ODUXWDQ�%1)��1HXWUDO�%XIIHUHG�)RUPDOLQ���

3HQHQ�WXDQ� WLQJNDWDQ� NHPDWDQJDQ� JRQDG� SDGD�

LNDQ�VHULGLQJ�VHFDUD�PRUIRORJL�GLODNXNDQ�GHQJDQ�

PHPSHUKDWLNDQ�XNXUDQ��ZDUQD��GDQ�EXWLUDQ� WHOXU�

\DQJ�WHUOLKDW�VHFDUD�NDVDW�PDWD���

3UHSDUDW� KLVWRORJLV� JRQDG� GLEXDW� GHQJDQ�

PHWRGH� SHZDUQDDQ� KHPDWR[\OLQ� GDQ� HRVLQ� GH�

QJDQ� NHWHEDODQ� SHQJLULVDQ� ���� �P� SDGD� SRVLVL�

PHOLQWDQJ�� 3HQJDPDWDQ� JRQDG� GLODNXNDQ� GL� /D�

ERUDWRULXP� +LVWRSDWRORJL� )DNXOWDV� .HGRNWHUDQ�

+HZDQ� ,3%�� 3UHSDUDW� JRQDG� GLDPDWL� GL� EDZDK�

PLNURVNRS�EHUNDPHUD��SHUEHVDUDQ���[��GL�/DER�

UDWRULXP� 7HUSDGX� )DNXOWDV� 3HULNDQDQ� GDQ� ,OPX�

.HODXWDQ� ,3%�� 'DWD� \DQJ� GLSHUROHK� GLDQDOLVLV�

VHFDUD�GHVNULSWLI�PHQJDFX�NHSDGD�0XUXD�	�5H\�

�������� 0F0LOODQ� �������� GDQ� *HQWHQ� HW� DO��

��������
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+DVLO�

'DODP�VDWX�SHQDPSDQJ�RRVLW�LNDQ�VHULGLQJ�

EHWLQD�WHUGDSDW�GXD�KLQJJD�WLJD�SHUNHPEDQJDQ�WH�

OXU��3DGD�*DPEDU���WHUOLKDW�DGDQ\D�WDKDS�SHUWXP�

EXKDQ� DZDO� �NURPDWLQ� QXNOHXV� GDQ� SHULQXNOHDU���

NRUWLNDO� DOYHROL�� GDQ� YLWHORJHQHVLV��8NXUDQ� RRVLW�

SDGD� VHWLDS� WDKDS� SHUNHPEDQJDQQ\D� VDQJDW� EHU�

YDULDVL��+DO� LQL� WHUOLKDW� GDUL� GLDPHWHU� WHOXU� \DQJ�

WHUDPDWL� PHODOXL� SUHSDUDW� KLVWRORJLV� SHUNHP�

EDQJDQ�RRVLW��7DEHO�����

�
�

7DEHO����.LVDUDQ�GLDPHWHU�WHOXU�SHUNHPEDQJDQ�RRVLW�LNDQ�VHULGLQJ�

7DKDSDQ�3HUNHPEDQJDQ�2RVLW� 8NXUDQ���P��

3HPEHQWXNDQ�NURPDWLQ�QXNOHXV� ��� �����

3HPEHQWXNDQ�SHULQXNOHDU� ����� ������

.RUWLNDO�DOYHROL� ����� ������

9LWHORJHQHVLV�� ����� ������

0DWDQJ� ����� ������
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*DPEDU����3HQDPSDQJ�KLVWRORJL�RRVLW�LNDQ�VHULGLQJ��.$��NRUWLNDO�DOYHROL��1��QXNOHXV��97/��YLWHORJHQHVLV��
Q�� QXNOHROXV�� 3$�� SHUWXPEXKDQ� DZDO� �SULPHU�� �D�� NURPDWLQ� QXNOHXV� GDQ� E�� SHULQXNOHDU��� EO��
EXWLUDQ�OHPDN��ENW��EXWLUDQ�NXQLQJ�WHOXU��]��]RQD�UDGLDWD��

�
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7DKDS�NURPDWLQ�QXNOHXV�

.URPDWLQ� QXNOHXV� PHUXSDNDQ� WDKDSDQ�

DZDO� NHWLND� RRJRQLD� PHQJDODPL� SHPEHODKDQ�

PHLRVLV� SURIDVH�� 'DUL� SHPEHODKDQ� WHUVHEXW� NH�

PXGLDQ� PXQFXO� RRVLW� GL� OXPHQ� RYDULXP�� 2RVLW�

GLNHOLOLQJL� EHEH�UDSD� VHO� IROLNHO� VNXDPRVD� GDQ�

PHPLOLNL� LQWL�\DQJ�GLNHOLOLQJL� ODSLVDQ�VLWRSODVPD�

\DQJ� WLSLV�� GLVHEXW� GHQJDQ� QXNOHXV� �*DPEDU� ���

NURPDWLQ�QXNOHXV���

��

7DKDS�SHULQXNOHDU��

%HUVDPDDQ� GHQJDQ� EHUNHPEDQJQ\D� RRVLW��

QXNOHROXV� WXPEXK� GL� GDODP� QXNOHXV� GHQJDQ�

MXPODK�\DQJ�EHUEHGD�SDGD�VHWLDS�PDVLQJ�PDVLQJ�

RRVLW��XPXPQ\D�EHUMXPODK� OHELK�GDUL�GXD�QXNOH�

XOXV� \DQJ� EHUDGD� GL� SLQJJLUDQ� ODSLVDQ� LQWL�� .H�

PXGLDQ�WHUEHQWXN�FLQFLQ�SXWLK�\DQJ�PHQJHOL�OLQJL�

QXNOHXV�� 3DGD� DNKLU� WDKDS� LQL� DNDQ� WHUOLKDW�

EHEHUDSD� SHPEHQWXNDQ� EXWLUDQ� NXQLQJ� WHOXU� GDQ�

OHPDN�GL� VLWRSODVPD��+DO� LQL�PHQXQMXNNDQ� RRVLW�

DNDQ�PHQXMX�NH�WDKDSDQ�NRUWLNDO�DOYHROXV��+DP�

SLU� UDWD�UDWD� SDGD� WDKDS� LQL� RRVLW� EHOXP�PHQJD�

ODPL�PDWDQJ�JRQDG��*DPEDU����SHULQXNOHDU���

�

7DKDS�NRUWLNDO�DOYHROL��

3DGD� WDKDS� LQL� RYDULXP� PHQJDODPL� SHU�

NHPEDQJDQ� VLWRSODVPD�� GLVHEDENDQ� ROHK� DGDQ\D�

SHPEHQWXNDQ� EXWLUDQ� OHPDN� GDQ� EXWLUDQ� NXQLQJ�

WHOXU�GL� VHNHOLOLQJ� QXNOHXV��1XNOHXV�PDVLK�EHUD�

GD�GL�SRVLVL�LQWL�GHQJDQ�EHEHUDSD�QXNOHROXV�\DQJ�

PHOHNDW� GL� PHPEUDQ� �*DPEDU� ��� NRUWLNDO� DOYH�

ROL���.RUWLNDO�DOYHROL��\RON�YHVLFOH�� WHUEHQWXN�GH�

QJDQ� XNXUDQ� \DQJ� EHUYDULDVL� GDQ� PHPLOLNL� EHQ�

WXN� \DQJ� WLGDN� EHUDWXUDQ�� 3DGD� WDKDS� LQL� ]RQD�

UDGLDWD� WHUOLKDW� OHELK�MHODV��0HPDVXNL� WDKDS�YLWH�

ORJHQHVLV�� NRUWLNDO� DOYHROL� DNDQ� EHUPLJUDVL� NH�

SLQJJLUDQ�RRVLW��

�

�
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*DPEDU� ��� 7DKDS� SHUNHPEDQJDQ� RRVLW� LNDQ� VHULGLQJ� �$PEDVVLV� QDOXD�� VHFDUD� PDNURVNRSLN� GDQ� PLNURV�
NRSLN��VNDOD�������P���������[��

�
7DKDS�YLWHORJHQHVLV�

6HWHODK� NRUWLNDO� DOYHROL�� WHUMDGL� SHUWDP�

EDKDQ� XNXUDQ� VHUWD� MXPODK� EXWLUDQ� NXQLQJ� WHOXU�

GDQ�OHPDN�PHQJLVL�VLWRSODVPD��7DKDS�LQL�GLVH�EXW�

DZDO� YLWHORJHQHVLV� �HDUO\� YLWHOORJHQHVLV���

6HODQMXWQ\D� SDGD� WDKDS� DNKLU� YLWHORJHQHVLV� �ODWH�

YLWHOORJHQHVLV�� WHUMDGL� SHQJHQGDSDQ� EXWLUDQ� NX�

QLQJ� WHOXU� SDGD� VLVL� WHSL� RRVLW� \DQJ�PDWDQJ� GDQ�

NHPXGLDQ� PHQ\HEDU� NH� VHOXUXK� VLWRSODVPD�

PHQGHNDWL� QXNOHXV� �*DPEDU� ��� YLWHORJHQHVLV���

3URVHV� LQL� PHPEXDW� XNXUDQ� QXNOHXV� VHPDNLQ�

PHQJHFLO� GHQJDQ� EHQWXN� \DQJ� WLGDN� EHUDWXUDQ��
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%XWLUDQ�NXQLQJ�WHOXU�PXODL�PHQJDODPL�SHQFDLUDQ�

VHMDODQ� GHQJDQ� EHUNHPEDQJQ\D� VLWRSODVPD�� 6H�

ODLQ�LWX�]RQD�UDGLDWD� WHUOLKDW� OHELK�WHEDO�GDQ�MHODV�

DQWDUD�WHND�LQWHUQDO�GDQ�WHND�HNVWHUQDO���

�

7DKDS�PDWDQJ�

3DGD� WDKDS� LQL� QXNOHXV� PHQJKLODQJ� GDQ�

QXNOHROXV� NHOXDU� NH� VLWRSODVPD�� VHKLQJJD� RRVLW�

VXOLW� GLLGHQWLILNDVL�� %XWLUDQ� NXQLQJ� WHOXU� PHQJD�

ODPL� SHQFDLUDQ� GDQ� WHUOHSDV� NH� OXPHQ� RYDULXP��

=RQD� UDGLDWD� �WHND� LQWHUQDO� GDQ� WHND� HNVWHUQDO��

PHQJD�ODPL� SHQLSLVDQ� NDUHQD� SHQLQJNDWDQ�

XNXUDQ� VHO� VHKLQJJD� HSLWHO� IROLNXODU� PHQMDGL�

SHFDK� GDQ� LQL� GLVHEXW� GHQJDQ� WDKDS� PDWDQJ�

�*DPEDU����PDWDQJ����

�

3HPEDKDVDQ�

,NDQ� \DQJ� PHQJHOXDUNDQ� WHOXUQ\D� VHFDUD�

EHUVDPDDQ� �V\QFKURQRXV� VSDZQHU�� KDQ\D� DGD�

VDWX� WDKDS� SHUNHPEDQJDQ� RRVLW� GDODP� SHQDP�

SDQJ� RYDULXP� VHSHUWL� SDGD� 0DOORWXV� YLOORVXV�

�)RUEHUJ�������GDQ�$QJXLOOD�URVWUDWD��.UXHJHU�	�

2OLYHLUD� ������� ,NDQ� \DQJ� PHQJHOXDUNDQ� WHOXU�

VHFDUD� EHUNHORPSRN� �JURXS�V\QFKURQRXV�

VSDZQHU�� PHPLOLNL� GXD� WDKDSDQ� SHUNHPEDQJDQ�

GDODP�SHQDPSDQJ�RYDULXP�� \DLWX�RRVLW� EHUXNXU�

DQ� EHVDU� �KRPRJHQ�� GDQ� RRVLW� EHUXNXUDQ� NHFLO�

�KHWHURJHQ�� VHSHUWL� SDGD� LNDQ� 6DUGLQD� SLOFKDU�

GXV� VDUGLQD� �*DQLDV� HW� DO�� ������� %HUEHGD� GH�

QJDQ� LNDQ� VHULGLQJ�� WDKDSDQ�SHUNHPEDQJDQ�RRVLW�

PHQXQMXNNDQ� NHXQLNDQ� \DLWX� GDODP� VDWX� SHU�

NHPEDQJDQ�RYDULXP�WHUGDSDW�GXD�KLQJJD�WLJD� WD�

KDS�SHUNHPEDQJDQ�RRVLW�GDODP�SHQDPSDQJ�RYD�

ULXP��+DO� LQL�PHQXQMXNNDQ� EDKZD�SHUNHPEDQJ�

DQ� RRVLW� LNDQ� VHULGLQJ� WHUJRORQJ� NHGDODP� EHU�

NHPEDQJ� WLGDN� EHUVDPDDQ� �DV\QFKURQRXV�

VSDZQHU��� VHSHUWL� SDGD� LNDQ�2OLJRVDUFXV� KHSVH�

WXV� �6DQWRV�HW�DO��������GDQ�'DQLR�UHULR� �8FXQ�

FX��������,NDQ�LNDQ�GHQJDQ�WLSH�SHPLMDKDQ�WLGDN�

EHU�VDPDDQ� �DV\QFKURQRXV� VSDZQHU�� PHPLOLNL�

PXVLP� SHPLMDKDQ� \DQJ� SDQMDQJ� GDQ� ELDVDQ\D�

SHPLMDKDQ� WHUMDGL� VHSDQMDQJ� WDKXQ� WHUOHSDV� GDUL�

SHQJDUXK� NRQGLVL� OLQJNXQJDQ� �'XUKDP�	�:LOGH�

�������

-XPODK� WDKDSDQ�SHUNHPEDQJDQ�JRQDG�GDQ�

VXE�WDKDS� SDGD� LNDQ� GDSDW� EHUYDULDVL� VHVXDL�

GHQJDQ� SHUNHPEDQJDQ� RYDULXP� XQWXN� VHWLDS�

VSHVLHV� GDQ� MXJD� VHVXDL� GHQJDQ� NULWHULD� EHUEHGD�

\DQJ� GL�JXQDNDQ� ROHK� PDVLQJ�PDVLQJ� SHQXOLV�

�6DQWRV�HW�DO���������'DUL�KDVLO�SHQJDPDWDQ�\DQJ�

WHODK� GLODNXNDQ� GLWHPXNDQ� OLPD� WDKDSDQ�

SHUNHPEDQJDQ� RRVLW� SDGD� LNDQ� VHULGLQJ� \DLWX� ���

NURPDWLQ� QXNOHXV�� ��� SHULQXNOHDU�� ��� NRUWLNDO�

DOYHROL�� ��� YLWHORJHQHVLV�� GDQ� ��� PDWDQJ�� .DUDN�

WHU� PRUIRORJLV� GDQ� KLVWRORJLV� WDKDSDQ� SHUNHP�

EDQJDQ�RRVLW�WHUDQJNXP�SDGD�7DEHO����

6LPRQ� HW� DO�� ������� PHQJJRORQJNDQ� WD�

KDS� NURPDWLQ� QXNOHXV� GDQ� SHULQXNOHDU� VHEDJDL�

WDKDS� SHUWXPEXKDQ� DZDO�� 0HQXUXW� %HJRYDF� 	�

:DOODFH� �������� WDKDSDQ� SHULQXNOHDU� SDGD� VHED�

JLDQ� LNDQ� GLWDQGDL� GHQJDQ� DGDQ\D� FLQFLQ� �SHUL�

QXFOHDU� ULQJ�� VHSHUWL� SDGD� LNDQ� 7LODSLD� QLORWLFD�

GDQ�6\JQDWKXV�VFRYHOOL��3DGD�WDKDS�SHUWXPEXK�DQ�

DZDO�� XNXUDQ� RRVLW� SDGD� LNDQ� VHULGLQJ� VHPD�NLQ�

PHQLQJNDW�� PXODL� GDUL�PXQFXOQ\D� RRVLW� GH�QJDQ�

QXNOHXV� KLQJ�JD� DZDO� WHUEHQWXNQ\D� EXWLUDQ�

NXQLQJ� WHOXU� GDQ� OHPDN� GL� VLWRSODVPD�� 8NXUDQ�

RRVLW� PHQLQJNDW� VHMDODQ� GHQJDQ� PHQLQJNDWQ\D�

XNXUDQ� QXNOHXV� GHQJDQ� MXPODK� QXNOHROXV� PHQ�

MDGL�OHELK�EDQ\DN��hQYHU�	�6DUD\GLQ�������+RQML�

HW� DO�� ������ 6DQWRV� HW� DO�� ������� 7DKDS�

SHUWXPEXKDQ� DZDO� LQL� PHUXSDNDQ� WDKDSDQ� DZDO�

\DQJ� VHULQJ�GLMXPSDL�SDGD�VHWLDS�SHUNHPEDQJDQ�

VHO�WHOXU�LNDQ��

��

�

�
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7DEHO����.DUDNWHULVWLN�PRUIRORJL�JRQDG�LNDQ�VHULGLQJ�

7DKDSDQ� .DUDNWHU�PRUIRORJLV� .DUDNWHU�KLVWRORJLV�

.URPDWLQ�
QXNOHXV�

8NXUDQ� RYDULXP� NHFLO�� WLSLV�� EHU�
ZDUQD� MLQJJD� GDQ� WHUOLKDW� VHSHUWL�
PL�Q\DN��

6HO� NHFLO� GHQJDQ� LQWL� VHO� �QXNOHXV�� GLWHQJDK� GDQ�
EHQWXN�WLGDN�EHUDWXUDQ��

3HULQXNOHDU� 8NXUDQ� RYDULXP� PHPEHVDU�� ZDU�
QD�NHNXQLQJDQ� WHWDSL�EXWLUDQ� WHOXU�
EH�OXP�WHUOLKDW��

6HO� OHELK� EHVDU� VHMDODQ� GHQJDQ� SHUNHPEDQJDQ�
VLWRSODVPD�� QXNOHXV� VHPDNLQ� PHPEHVDU� GLVHUWDL�
GHQJDQ� PXQFXOQ\D� QXNOHROXV�� 'LWHPXNDQ� VHSHUWL�
FLQFLQ�SXWLK�\DQJ�PHQJHOLOLQJL�QXNOHXV���

.RUWLNDO�DOYHROL� 8NXUDQ�RYDULXP�VHPDNLQ�PHPEH�
VDU��EHZDUQD�NXQLQJ�GDQ�PXODL�WHU�
OLKDW�DGDQ\D�EXWLUDQ�WHOXU��

'LWDQGDL� GHQJDQ�PXQFXOQ\D� SHPEHQWXNDQ�EXWLUDQ�
NXQLQJ�WHOXU�GDQ�EXWLUDQ�OHPDN�GL�VLWRSODVPD��=RQD�
UDGLDWD�GDQ�ODSLVDQ�IROLNHO�PXODL�WHUOLKDW�MHODV��

9LWHORJHQHVLV� %XWLUDQ� WHOXU� WHUOLKDW� GHQJDQ� MHODV�
GDQ� URQJJD� RYDULXP� UDSDW� GHQJDQ�
WHOXU�� 3HPEXOXK� GDUDK� WHUOLKDW� VD�
QJDW�MHODV��

1XNOHXV�PXODL� WHUGHVDN� GHQJDQ� VHPDNLQ�PHQLQJ�
NDWQ\D� MXPODK�GDQ�XNXUDQ� EXWLUDQ�NXQLQJ� WHOXU�GL�
VLWRSODVPD�� =RQD� UDGLDWD� VHPDNLQ� WHEDO� GDQ� WHU�
OLKDW�MHODV����

0DWDQJ� %XWLUDQ� WHOXU� WHUOLKDW� GDQ� URQJJD�
RYDULXP� PXODL� PHUHQJJDQJ�� WHU�
GDSDW�EDJLDQ�\DQJ�WUDQVSDUDQ��

3DGD�WDKDS�LQL��QXNOHXV�PHQJKLODQJ�GDQ�QHNOHROXV�
NHOXDU� NH� VLWRSODVPD�� 3HPEHQWXNDQ� EXWLUDQ� NX�
QLQJ� WHOXU� WHODK� EHUKHQWL� GDQ� VLWRSODVPD� GLGRPL�
QDVL�ROHK�EXWLUDQ�NXQLQJ�WHOXU��

�

�

3DGD� WDKDS� NRUWLNDO� DOYHROL�� EXWLUDQ� NX�

QLQJ� WHOXU� GDQ� OHPDN� PXODL� PXQFXO� PHPHQXKL�

VLWRSODVPD�� .RUWLNDO� DOYHROL� PHPLOLNL� SHUDQDQ�

SHQWLQJ� GDODP�PHQXMX� WDKDS� YLWHORJHQHVLV� NDUH�

QD� SHQLQJNDWDQ� XNXUDQ� NRUWLNDO� DOYHROL� �EXWLUDQ�

NXQLQJ� WHOXU� GDQ� OHPDN�� DNDQ� EHUJHVHU� NH� SLQJ�

JLUDQ� VLWRSODVPD� GDQ� PHQJXDWNDQ� GLQGLQJ� VLWR�

SODVPD�� 5DYDJOLD� 	�0DJJHVH� ������� PHQJXQJ�

NDSNDQ� EDKZD� SHUSLQGDKDQ� NRUWLNDO� DOYHROL� NH�

SLQJJLUDQ� VLWRSODVPD�GLVHEDENDQ� ROHK� DNXPXODVL�

EXWLUDQ�NXQLQJ�WHOXU�\DQJ�PHQLQJNDW���

6HODQMXWQ\D� SDGD� WDKDS� YLWHORJHQHVLV��

KRUPRQ� JRQDGRWURSLQ� �*7+�� VHSHUWL� /+� �OXWHL�

QL]LQJ� KRUPRQH�� GDQ� )6+� �IROOLFOH� VWLPXODWLQJ�

KRUPRQH�� EHUSHUDQ� GDODP� SHUWXPEXKDQ� GDQ�

SHPDWDQJDQ� RRVLW� SDGD� LNDQ� VHSHUWL� SDGD� LNDQ�

&DUDVVLXV� DXUDWXV�� 7ULFKRJDVWHU� WULFKRSWHUXV��

GDQ�*DVWHURVWHXV� DFXOHDWXV� \DQJ� MXJD� PHPLOLNL�

WDKDSDQ� SHUNHP�EDQJDQ� RRVLW� \DQJ� WLGDN� EHUVD�

PDDQ� �6KL� HW� DO�� �������0HVNLSXQ� DGD� EHEHUDSD�

KRUPRQ� \DQJ� WLGDN� EHNHUMD� VHFDUD� ODQJVXQJ� GD�

ODP� SHUNHPEDQJDQ� RRVLW�� VHSHUWL� KRUPRQ� SHU�

WXPEXKDQ� \DQJ� PHPDFX� SHUWXPEXKDQ� WXEXK�

SDGD� LNDQ� DJDU� LNDQ� WXPEXK� OHELK� FHSDW� GDQ�

PHQJDODPL�PDWDQJ�JRQDG���

3DGD� EHEHUDSD� LNDQ�� SHUSDGXDQ� EXWLUDQ�

NXQLQJ� WHOXU� GDQ� OHPDN�PHQMDGL� VXOLW� GLEHGDNDQ�

SDGD� VDDW� SURVHV� SHPDWDQJDQ� GDQ� RRVLW� PHQMDGL�

VXOLW� GLWHPXNDQ� VDDW� DNDQ� SHPEXEDUDQ� LQWL�� +DO�

LQL�GLVHEDENDQ�ROHK�SHQ\XVXWDQ�GDQ�GLVWRUVL�GDUL�

RRVLW�VHODPD�SHPURVHVDQ�NHPEDOL�QRUPDO��<|Q�HW�

DO�� ����� PHQJXQJNDSNDQ� EDKZD� SDGD� WDKDS�

PDWDQJ�� QXNOHXV� WLGDN� GDSDW� GLDPDWL� NDUHQD� EX�

WLUDQ� NXQLQJ� WHOXU� GDQ� OHPDN� PHQJLVL� VHOXUXK�

VLWRSODVPD�VHFDUD�KRPRJHQ�GHQJDQ�XNXUDQ�\DQJ�

OHELK�EHVDU���

7DKDSDQ� SHUNHPEDQJDQ� RRVLW� MXJD� GDSDW�

GLKXEXQJNDQ� GHQJDQ� WLQJNDW� NHPDWDQJDQ� JRQDG�

SDGD� LNDQ�� %XWLUDQ� NXQLQJ� WHOXU� WHUVHEXW� DNDQ�

WHUOLKDW� EHZDUQD� MLQJJD� NDUHQD� DGDQ\D� SLJPHQ�

NDURWHQRLG�� ,NDQ� \DQJ� EHOXP�PDWDQJ� JRQDG� GH�

QJDQ�ZDUQD�NXQLQJ�PXGD�GLVHEDENDQ�SDGD�WDKDS�

SHUWXPEXKDQ� DZDO� �NURPDWLQ� QXNOHXV� GDQ� SHUL�

QXNOHDU�� EXWLUDQ� NXQLQJ� WHOXU� GDQ� OHPDN� EHOXP�

PXQFXO�� :DUQD� MLQJJD� GDSDW� WHUOLKDW� SDGD� LNDQ�

\DQJ�WHODK�PDWDQJ�JRQDG��



� �$ULDQWL�HW�DO�� �

9ROXPH����1RPRU����)HEUXDUL������ � ����

7XPSDQJ� WLQGLK�XNXUDQ�DQWDUD� WDKDS�YLWH�

ORJHQHVLV� GDQ� WDKDS� PDWDQJ� GLVHEDENDQ� SHUEH�

GDDQ� XNXUDQ� WXEXK� GDQ� ERERW� WXEXK� SDGD� LNDQ�

VHULGLQJ�� :HVW� ������� PHQHJDVNDQ� EDKZD� ELDV�

SDGD� XNXUDQ� RRVLW� PXQJNLQ� WHUMDGL� NDUHQD� VDP�

SHO�\DQJ�GLJXQDNDQ�GDUL�XNXUDQ�WXEXK�\DQJ�EHU�

EHGD�� $VVHP� HW� DO�� ������� MXJD� PHQMHODVNDQ�

EDKZD� SDGD� KDELWDW� \DQJ� EHUEHGD� �SHUDLUDQ� ODXW�

GDQ� SD\DX�� LNDQ�0XJLO� FHSKDOXV�PHPLOLNL� WXP�

SDQJ� WLQGLK� XNXUDQ� GLDPHWHU� RRVLW� DQWDUD� WDKDS�

PDWDQJ� GDQ� WDKDS� SHQ\HUDSDQ�� 7XPSDQJ� WLQGLK�

XNXUDQ� RRVLW� MXJD� GLMXPSDL� SDGD� LNDQ� *HUUHV�

HTXXOXV��,TEDO�HW�DO���������

�

6LPSXODQ�

,NDQ� VHULGLQJ� PHPLOLNL� WLJD� WDKDSDQ� SHU�

NHPEDQJDQ� RRVLW� GDODP� RYDULXP�� 7LSH� RYDULXP�

GHPLNLDQ� GLJRORQJNDQ� NHGDODP� WLSH� RYDULXP�

\DQJ�PHPLOLNL� SHUNHPEDQJDQ�RRVLW� EHUNHPEDQJ�

WLGDN� EHUVDPDDQ�� $GDSXQ� WDKDSDQ� SHUNHPEDQJ�

DQ�RRVLW�SDGD�LNDQ�VHULGLQJ�\DLWX����NURPDWLQ�QX�

NOHXV�����SHULQXNOHDU�����NRUWLNDO�DOYHROL����� YLWH�

ORJHQHVLV��GDQ����PDWDQJ���

�

'DIWDU�SXVWDND�

$VVHP� 66�� 5DKPDQ� 6+$�� $O$EVDZH\� 0$��
0RXUDG� 00�� ������ %LRORJLFDO�� KLVWROR�
JLFDO� DQG� XOWUD�VWUXFWXUDO� VWXGLHV� RI� IH�
PDOH� PXOOHW�� 0XJLO� FHSKDOXV�� RYDULHV�
FROOHFWHG� IURP� GLI�IHUHQW� KDELWDWV� GXULQJ�
DQQXDO� UHSURGXFWLRQ� F\FOH�� $IULFDQ� -RXU�
QDO�RI�%LRWHFQRORJ\��������������������

%HJRYDF�3&��:DOODFH�5$��������6WDJH�RI�RRF\WH�
GHYHORSPHQW� LQ� WKH� SLSHILVK�� 6\Q�JQDWKXV�
VFRYHOOL�� -RXUQDO� RI� 0RUSKRORJ\�� ��������
���������

'XUKDP� %:�� :LOGH� *5�� ������ $V\QFKURQRXV�
DQG� V\QFKURQRXV� VSDZQLQJ� E\� VPDOOH\H�
VKLQHU�1RWURSLV� EXFFXOD� IURP� WKH� %UD]RV�
5LYHU��7H[DV��(FRORJ\�RI�)UHVKZDWHU�)LVK��
����������������

)RUEHUJ�.*��������$�KLVWRORJLFDO�VWXG\�RI�GHYH�
ORSPHQW� RI� RRF\WHV� LQ� FDSHOLQ�� 0DOORWXV�
YLOORVXV� �0XOOHU��� -RXUQDO� RI� )LVK� %LROR�
J\�����������������

*DQLDV�.�� 6RPDUDNLV� 6��0DFKLDV�$�� 7KHRGRURX�
$�� ������ 3DWWHUQ� RI� RRF\WH� GHYHORSPHQW�
DQG� EDWFK� IHFXQGLW\� LQ� WKH�0HGLWHUUDQHDQ�
VDU�GLQH�� )LVKHULHV� 5HVHDUFK�� ������� ���
����

*HQWHQ�)��7HUZLQJKH�(��'DQJX\��$��������$WODV�
RI� )LVK� +LVWRORJ\�� 6FLHQFH� 3XEOLVKHUV��
(QILHOG�� 1+�� 8QLWHG� 6WDWHV� RI� $PHULFD��
����S���

+RQML� 50�� 9D]�GRV�6DQWRV� $0�� 5RVVL�:RQJ�
WVFKRZVNL� &/'%�� ������ ,GHQWLILFDWLRQ� RI�
WKH� VWDJHV� RI� RYDULDQ� PDWXUDWLRQ� RI� WKH�
$UJHQWLQH� KDNH�0HUOXFFLXV� KXEEVL�0DULQL��
����� �7HOHRVWHL�� 0HUOXFFLLGDH��� DGYDQ�
WDJHV� DQG� GLVDGYDQWDJHV� RI� WKH� XVH� RI� WKH�
PDFURVFRSLF� DQG�PLFURVFRSLF� VFDOHV��1HR�
WURSLFDO�,FKWK\RORJ\�����������������

,TEDO� .0�� 2KWRPL� -�� 6X]XNL� +�� ������ 5HSUR�
GXFWLYH� ELRORJ\� RI� WKH� -DSDQHVH� VLOYHU�
ELGG\��*HUUHV�HTXXOXV�� LQ�ZHVWHUQ�.\XVKX��
-DSDQ�� )LVKHULHV� 5HVHDUFK�� ��������� ����
�����

.UXHJHU� :+�� 2OLYHLUD� .�� ������ 6H[�� VL]H�� DQG�
JR�QDG� PRUSKRORJ\� RI� 6LOYHU� $PHULFDQ�
HHOV� $QJXLOOD� URVWUDWD�� &RSHLD�� ���������
���������

0DUTXHV� '.6�� 5RVD� ,/�� *XUJHO� +&%�� ������
'HVFULomR�KLVWROyJLFD�GH�J{QDGDV�GH�WUDtUD�
+RSOLDV� PDODEDULFXV� �%ORFK�� �2V�
WHLFKWK\HV�� (U\WKULQLGDH�� GD� EDUUDJHP� GR�
ULR� *UDPDPH�� $OKDQGUD�� 3DUDtED�� %UDVLO��
5HYLVWD� %UDVLOH�LUD� GH� =RRORJLD�� �������
���������

0F0LOODQ� '%�� ������ )LVK� +LVWRORJ\�� )HPDOH�
5HSURGXFWLYH� 6\VWHPV�� 6SULQJHU� 1HWKHU�
ODQGV��1HWKHUODQGV�����S���

0XUXD�+�	�5H\�)6��������)HPDOH� UHSURGXFWLYH�
VWUDWHJLHV� RI� PDULQH� ILVK� VSHFLHV� RI� WKH�
1RUWK� $WODQWLF�� -RXUQDO� RI� WKH� 1RUWKZHVW�
$WODQWLF�)LVKHU\�6FLHQFH�������������

1DJDKDPD�<��������7KH� IXQFWLRQDO�PRUSKRORJ\�
RI� WHOHRVW� JRQDGV�� ,Q�� +RDU� :6�� 5DQGDOO�
'-�� 'RQDOGVRQ� (0�� �HGV���� )LVK� 3K\VLR�
ORJ\�� 9RO�� ,;� 5HSURGXFWLRQ�� 3DUW� $� �(Q�
GRFULQH� 7LVVXHV� DQG� +RUPRQHV��� $FDGH�
PLF�3UHVV��1HZ�<RUN��SS�����������

1HMHGOL�6��3HWULQHF�=��.X�,U�6��6UHERFDQ�(��������
$QQXDO�RVFLOODWLRQ�RI�RYDULDQ�PRUSKRORJ\�
LQ�(XURSHDQ�SLOFKDUG��6DU�GLQD�SLOFKDUGXV�
:DOEDXP�� LQ� WKH� 1RUWK�HUQ� $GULDWLF� 6HD��
9HWHULQDUVNL�$UKLY�����������������

5DYDJOLD�0$��0DJJHVH�0&��������2RJHQHVLV�LQ�
WKH� VZDPS� HHO� 6\QEUDQFKXV�PDUPRUD�WXV�
�%ORFK�� ������ �7HOHRVWHL�� 6\QEUDQFKL�
GDH��� 2YDULDQ� DQDWRP\�� VWDJHV� RI� RRF\WH�
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GHYH�ORSPHQW� DQG� PRFURS\OH� VWUXFWXUH��
%LRFHOO������������������

6DQWRV�51��$QGUDGH�&&��6DQWRV�$)��6DQWRV�/1��
$UDXMR�)*��������+LVWRORJLFDO�DQDO\�VLV�RI�
RYDULDQ� GHYHORSPHQW� RI� WKH� FKDUDFL�IRUP�
2OLJRVDUFXV� KHSVHWXV� �&XYLHU�� ������ LQ� D�
%UD]LOLDQ� 5HVHUYRLU�� %UD]LOLDQ� -RXUQDO� RI�
%LRORJ\������������������

6DQWRV�-(��3DGLOKD�*(9��-XQLRU�2%��6DQWRV�*%��
5L]]R�(��%D]]ROL�1��������2YDULDQ� IROOLFOH�
JURZWK� LQ� WKH� FDWILVK� ,KHULQJLFKWK\V� ODEUR�
VXV��6LOXULIRUPHV��3LPHORGLGDH���7LVVXH�DQG�
&HOO����������� �����

6HOPDQ�.��:DOODFH�5$��������&HOOXODU�DVSHFWV�RI�
RRF\WH� JURZWK� LQ� 7HOHRVWV�� =RRORJLFDO�
6FLHQFH��������������

6KL� %�� /LX�;��;X�<��:DQJ� 6�� ������0ROHFXODU�
FKDUDFWHUL]DWLRQ�RI� WKUHH�JRQDGRWURSLQ�VXE�
XQLWV� DQG� WKHLU� H[SUHVVLRQ� SDWWHUQV� GX�ULQJ�
RYDULDQ� PDWXUDWLRQ� LQ� &\QRJORVVXV�

VHPLODHYLV�� ,QWHUQDWLRQDO� -RXUQDO� RI�0ROH�
FXODU�6FLHQFHV��������������������

6LPRQ�.'��%DNDU�<��0D]ODQ�$*��=DLGL�&&��6D�
PDW�$��$UVKDG�$��7HPSOH�6(��%URZQ�3H�
WHUVRQ� 1-�� ������ $VSHFWV� RI� WKH� UHSUR�
GXFWLYH� ELRORJ\� RI� WZR� DUFKHU� ILVKHV� 7R�
[RWHV� FKDWDUHXV�� �+DPLOWRQ� ������ DQG�

7R[RWHV� MDFXODWUL[� �3DOODV� ������� (QYL�
URQPHQWDO� %LRORJ\� RI� )LVKHV�� ����������
�����

8FXQFX� 6,�� 2]OHP� &�� ������ $WUHVLD� DQG� DSRS�
WRVLV� LQ� SUHRYXODWRU\� IROOLFOHV� LQ� WKH� RYDU\�
RI�'D�QLR� UHULR� �=HEUDILVK���7XUNLVK� -RXU�
QDO�RI�)LVKHULHV�DQG�$TXDWLF�6FLHQFHV��������
���������

hQYHU� %�� 6DUD\GLQ� 68�� ������ +LVWRORJLFDO�
H[DPLQDWLRQ� RI� RYDULXP� GHYHORSPHQW� RI�
VKHPD\D�&KDOFDOEXUQXV�FKDOFRLGHV� OLYLQJ�
LQ� /DNH� 7|G�UJH� �6LYDV�7XUNH\��� )ROLD�
=RRORJLFD�����������������

:HVW� *�� ������ 0HWKRGV� RI� DVVHVVLQJ� RYDULDQ�
GHYHORSPHQW� LQ� )LVKHV�� D� 5HYLHZ�� $XV�
WUDOLDQ� -RXUQDO� RI� 0DULQH� DQG� )UHVK�

ZDWHU�5HVHDUFK�����������������

<|Q� 1'.�� $\WHNLQ� <�� <�FH� 5�� ������ 2YDU\�
PDWXUDWLRQ� VWDJHV� DQG� KLVWRORJLFDO� LQYHV�
WLJDWLRQ� RI� RYDU\� RI� WKH� ]HEUDILVK� �'DQLR�
UHULR���%UD]LOLDQ�$UFKLYHV� RI� %LRORJ\� DQG�
7HFKQRORJ\������������������

=DKLG� $�� ������ 9DULDVL� PDNDQDQ� LNDQ� 6HULGLQJ��
$PEDVVLV� QDOXD� �+DPPLOWRQ�� ������ GL�
HNRVLVWHP� HVWXDUL� 6HJDUD� 0HQ\DQ�� -DZD�
%DUDW�� -XUQDO� ,NWLRORJL� ,QGRQHVLD�� �������
��� �����

�


