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PDLQ�GDQ�NRQYHQVL�WHUWHQWX��VHUWD�PHQJNDML�SHUDQ�WDQGD�VHEDJDL�EDJLDQ�GDUL�NHKLGXSDQ�VRVLDO�

6HPLRWLND�WHNV�DGDODK�FDEDQJ�VHPLRWLND��\DQJ�VHFDUD�NKXVXV�PHQJNDML�WHNV�GDODP�EHUEDJDL

EHQWXN�GDQ�WLQJNDWDQQ\D��$QDOLVLV�WHNV�DGDODK�FDEDQJ�GDUL�VHPLRWLND�WHNV��\DQJ�VHFDUD�NKXVXV

PHQJNDML�WHNV�VHEDJDL�VHEXDK�µSURGXN�SHQJJXQDDQ�EDKDVD¶�EHUXSD�NXPSXODQ�DWDX�NRPELQDVL

WDQGD�WDQGD��7HNV�GLGHILQLVLNDQ�VHEDJDL�SHVDQ�SHVDQ²EDLN�\DQJ�PHQJJXQDNDQ�WDQGD�YHUEDO

PDXSXQ�YLVXDO��GDQ�VHFDUD�OHELK�VSHVLILN��LD�DGDODK�SHVDQ�SHVDQ�WHUWXOLV��\DLWX�SURGXN�EDKDVD

GDODP�EHQWXN�WXOLVDQ��7DQGD�PHUXSDNDQ�EDJLDQ�GDUL�NHKLGXSDQ�VRVLDO��0HODOXL�NRQYHQVL�VRVLDO�

LD�PHQMDGL�SXQ\D�PDNQD�GDQ�QLODL�VRVLDO��0HQXUXW�6DXVVXUH��µWDQGD¶�PHUXSDNDQ�NHVDWXDQ�\DQJ

WDN�GDSDW�GLSLVDKNDQ�GDUL�GXD�ELGDQJ��\DLWX�ELGDQJ�SHQDQGD��VLJQLILHU��XQWXN�PHQMHODVNDQ

µEHQWXN¶�DWDX�µHNVSUHVL¶��GDQ�ELGDQJ�SHWDQGD��VLJQLILHG���XQWXN�PHQMHODVNDQ�µNRQVHS¶�DWDX

µPDNQD¶��6HPHQWDUD�LWX��&KDUOHV�6DQGHU�3HLUFH�PHQJHORPSRNNDQ�WLSH�WDQGD�NH�GDODP�WLJD�MHQLV�

\DLWX�LQGHNV��LNRQ��GDQ�VLPERO��,QGHNV�DGDODK�WDQGD�GL�PDQD�KXEXQJDQ�SHQDQGD��VLJQLILHU��GDQ

SHWDQGD��VLJQLILHG��GL�GDODPQ\D�EHUVLIDW�NDXVDO��VHSHUWL�KXEXQJDQ�DQWDUD�DVDS�GDQ�DSL��LNRQ

DGDODK�WDQGD�GL�PDQD�KXEXQJDQ�DQWDUD�SHQDQGD�GDQ�SHWDQGDQ\D�EHUVLIDW�NHVHUXSDDQ��VLPLOL�

WXGH���GDQ�VLPERO�DGDODK�WDQGD�\DQJ�KXEXQJDQ�SHQDQGD�GDQ�SHWDQGDQ\D�EHUVLIDW�DUELWUHU�DWDX

NRQYHQVLRQDO��$QDOLVLV�WHNV�EHURSHUDVL�SDGD�GXD�MHQMDQJ��3HUWDPD��DQDOLVLV�WDQGD�VHFDUD

LQGLYLGXDO��VHSHUWL�MHQLV�WDQGD��PHNDQLVPH�DWDX�VWUXNWXU�WDQGD��GDQ�PDNQD�WDQGD�VHFDUD

LQGLYLGXDO��.HGXD��DQDOLVLV�WDQGD�VHEDJDL�VHEXDK�NHORPSRN�DWDX�NRPELQDVL��\DLWX�NXPSXODQ

WDQGD�WDQGD�\DQJ�PHPEHQWXN�DSD�\DQJ�GLVHEXW�VHEDJDL�µWHNV¶��$QDOLVLV�WHNV��PHQXUXW�5RODQG

%DUWKHV��DNDQ�PHQJKDVLONDQ�PDNQD�GHQRWDWLI��\DNQL�PDNQD�WDQGD�\DQJ�EHUVLIDW�HNVSOLVLW��GDQ

PDNQD�NRQRWDWLI��\DLWX�PDNQD�WDQGD�ODSLV�NHGXD�\DQJ�EHUVLIDW�LPSOLVLW�

SHQJJXQDDQ� EDKDVD¶� EHUXSD� NXPSXODQ� DWDX

NRPELQDVL� WDQGD�WDQGD�� NKXVXVQ\D� \DQJ

PHQ\DQJNXW�VLVWHP�WDQGD��VLQWDNWLN�SDUDGLJPDWLN��

WLQJNDWDQ� WDQGD� �GHQRWDVL�NRQRWDVL�� � UHODVL

DQWDUWDQGD��PHWDIRUD�PHWRQLP���PXDWDQ�PLWRV��GDQ

LGHRORJL�GL�EDOLNQ\D�

2OHK�NDUHQD�VHPLRWLND�WHNV�GDQ�DQDOLVLV�WHNV

PHUXSDNDQ� FDEDQJ� GDUL� VHPLRWLN� XPXP��PDND

EHUEDJDL�SULQVLS�GDVDU�\DQJ�PHPEHQWXN�VHPLRWLND

XPXP�MXJD�EHUODNX�GL�GDODPQ\D��$UWLQ\D��PHVNLSXQ

XQLW�DQDOLVLV�WHUNHFLO�VHPLRWLND�WHNV�DGDODK�µWHNV¶�

DNDQ�WHWDSL�WHNV�WLGDN�GDSDW�GLOHSDVNDQ�GDUL�µWDQGD�

WDQGD¶�\DQJ�PHPEHQWXNQ\D�

���3HQGDKXOXDQ

6HPLRWLND�WHNV�DGDODK�FDEDQJ�VHPLRWLND��\DQJ

VHFDUD�NKXVXV�PHQJNDML�WHNV�GDODP�EHUEDJDL�EHQ�

WXN�GDQ�WLQJNDWDQQ\D��,D�GLEHGDNDQ�GHQJDQ�VHPLR�

WLND� XPXP� �JHQHUDO� VHPLRWLFV��� \DQJ�PHQJNDML

WDQGD�VHFDUD�OHELK�XPXP�GDQ�OHELK�OXDV��'LVHEXW

VHEDJDL�VHPLRWLND�WHNV�ROHK�NDUHQD�XQLW�DQDOLVLV

WHUNHFLOQ\D�DGDODK�µWHNV¶�LWX�VHQGLUL��VHPHQWDUD�XQLW

DQDOLVLV�WHUNHFLO�VHPLRWLND�XPXP�DGDODK�µWDQGD¶�

�$QDOLVLV�WHNV��WH[WXDO�DQDO\VLV��DGDODK�VDODK

VDWX� FDEDQJ� GDUL� VHPLRWLND� WHNV�� \DQJ� VHFDUD

NKXVXV�PHQJNDML� WHNV� VHEDJDL� VHEXDK� µSURGXN
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����6HPLRWLND�7HNV�VHEDJDL

�����&DEDQJ�6HPLRWLND

'DODP�SHQJHUWLDQQ\D�\DQJ�OXDV��µWHNV¶��WH[W�

DGDODK�³VHWLDS�SURGXN�GDUL�GLVFRXUVH´��\DLWX�WLQGDN

SHQJJXQDDQ� GDQ� SHUWXNDUDQ� WDQGD� GDQ� EDKDVD�

µ'LVNXUVXV¶� �GLVFRXUVH��� GDODP� KDO� LQL�� GDSDW

GLGHILQLVLNDQ�VHEDJDL�³VHWLDS�WLQGDN�SHQJJXQDDQ

EDKDVD´��'HQJDQ�GHPLNLDQ��GDODP�SHQJHUWLDQQ\D

\DQJ�OXDV��WHNV�DGDODK�µSURGXN¶�GDUL�VHWLDS�WLQGDN

SHQJJXQDDQ�EDKDVD��'DODP�SHQJHUWLDQ�\DQJ�OHELK

VHPSLW�� WHNV� DGDODK� SHVDQ�SHVDQ� WHUWXOLV�� \DLWX

SURGXN�EDKDVD�GDODP�EHQWXN�WXOLVDQ��ZULWWHQ�WH[W��

VHSHUWL�EXNX��QRYHO��SXLVL��DUWLNHO�NRUDQ��PDMDODK�

FDWDWDQ�KDULDQ��SUDVDVWL��NLWDE�VXFL�

'DODP�SHQJHUWLDQQ\D�\DQJ�OXDV�LWXODK��WHNV

GLGHILQLVLNDQ� VHEDJDL� SHVDQ�SHVDQ²EDLN� \DQJ

PHQJJXQDNDQ�WDQGD�YHUEDO�PDXSXQ�YLVXDO��YLVXDO

VLJQ�²\DQJ�PHQJKDVLONDQ� WHNV�YHUEDO� GDQ� WHNV

YLVXDO��YLVXDO�WH[W���VHSHUWL�JDPEDU�LNODQ��WHOHYLVL�

NRPLN�� ILOHP�� IDVKLRQ�� VHQL� WDUL�� WHDWHU�� SDWXQJ�

DUVLWHNWXU��WDWD�NRWD�

µ7HNV�YHUEDO¶�GLEHGDNDQ�ODJL�DQWDUD�����µWHNV

RUDO¶��RUDO�WH[W���\DQJ�VHFDUD�VHPSLW�GLVHEXW�GLV�

FRXUVH��GDQ�����WHNV�WHUWXOLV��ZULWWHQ�WH[W���\DQJ

VHFDUD�VHPSLW�GLVHEXW�VHEDJDL�µWHNV¶��VHSHUWL�WHNV

VDVWUD��SXLVL��QRYHO��WHNV�KXNXP��OHJDO�WH[W���VXUDW�

SLDJDP��QRWD��SUDVDVWL�

�µ7HNV�YLVXDO¶��YLVXDO�WH[W��DGDODK�µWHNV¶��\DQJ

PHOLEDWNDQ�GL�GDODPQ\D�XQVXU�XQVXU�YLVXDO��VHSHUWL

JDPEDU��LOXVWUDVL��IRWR��OXNLVDQ�DWDX�FLWUD�UHNDDQ

NRPSXWHU��'L�DQWDUD�\DQJ�WHUPDVXN�NH�GDODP�WHNV

YLVXDO�LQL�DQWDUD�ODLQ��DGYHUWLVLQJ�WH[W��WHNV�IDVK�

LRQ��WHNV�WHOHYLVL��WHNV�VHQL��SDWXQJ��OXNLVDQ��WDUL�

WHDWHU���WHNV�REMHN��NRPRGLWDV���WHNV�DUVLWHNWXU�

6WXGL�7HNV� �WH[WXDO� VWXGLHV�� DGDODK� FDEDQJ

VHPLRWLND�\DQJ�FDNXSDQQ\D�VDQJDW�OXDV��GHQJDQ

QDPD�NDMLDQ�\DQJ�EHUDJDP��'L�DQWDUD�VWXGL�\DQJ�

SDGD�KDNLNDWQ\D��VDPD�GHQJDQ�VWXGL�WHNV��DQWDUD

ODLQ�� SURVHV� WHNV� �WH[W� SURFHVVLQJ��� SURVHV

GLVNXUVXV� �GLVFRXUVH� SURFHVVLQJ��� DQDOLVLV� WHNV

�WH[WXDO� DQDO\VLV��� DQDOLVLV� ZDFDQD� �GLVFRXUVH

DQDO\VLV��� OLQJXLVWLN� WHNV� �WH[W� OLQJXLVWLFV��

VHPLRWLND� WHNV� �WH[W� VHPLRWLFV��� WHRUL� WHNV� �WH[W

WKHRU\���WHRUL�ZDFDQD��GLVFRXUVH�WKHRU\���LOPX�WHNV

�VFLHQFH�RI�WKH�WH[W���JUDPDU�WHNV��WH[W�JUDPPDU��

6WXGL�WHNV�MXJD�PHPSXQ\DL�EHEHUDSD�FDEDQJ�

\DQJ�WHUNDGDQJ�WDPSDN�WXPSDQJ�WLQGLK�VDWX�VDPD

ODLQQ\D��GL�DQWDUDQ\D�DGDODK��KHUPHQHXWLND��KHUPH�

QHXWLFV���UHWRULND��UKHWRULFV���QDUDVL��QDUUDWLYH��

PLWRORJL��LGHRORJL��WHRORJL��SUR[HPLFV��VHPLRWLND

UXDQJ���FKURQHPLFV��VHPLRWLND�ZDNWX���VHPLRWLND

PHGLD�� VHPLRWLND� REMHN��JHVWXUH�� EDKDVD� WXEXK

�ERG\� ODQJXDJH��

���'DVDU�'DVDU�6HPLRWLND�8PXP

7HRUL�PHQJHQDL�DSD�\DQJ�GLVHEXW�µVHPLRWLND

WHNV¶� WLGDN� GDSDW� GLOHSDVNDQ� GDUL� GDVDU�GDVDU

µVHPLRWLND�VWUXNWXUDO¶�\DQJ�GLNHPEDQJNDQ�ROHK

)HUGLQDQG�GH6DXVVXUH��6DXVVXUH�PHQGHILQLVLNDQ

µVHPLRWLND¶��VHPLRWLFV��GL�GDODP�&RXUVH�LQ�*HQ�

HUDO� /LQJXLVWLFV�� VHEDJDL� ³LOPX� \DQJ�PHQJNDML

WHQWDQJ�SHUDQ�WDQGD�VHEDJDL�EDJLDQ�GDUL�NHKLGXSDQ

VRVLDO´���)LVNH������������,PSOLVLW�GDODP�GHILQLVL

WHUVHEXW� DGDODK� VHEXDK� UHODVL� EDKZD� ELOD� WDQGD

PHUXSDNDQ�EDJLDQ�GDUL�NHKLGXSDQ�VRVLDO��PDND

WDQGD�MXJD�PHUXSDNDQ�EDJLDQ�GDUL�DWXUDQ�DWXUDQ

VRVLDO�\DQJ�EHUODNX��$GD�VLVWHP�WDQGD��VLJQ�V\V�

WHP��GDQ�DGD�VLVWHP�VRVLDO��VRFLDO�V\VWHP���\DQJ

NHGXDQ\D�VDOLQJ�EHUNDLWDQ��'DODP�KDO�LQL��6DXVVXUH

EHUELFDUD�PHQJHQDL�NRQYHQVL�VRVLDO��VRFLDO�FRQ�

YHQWLRQ��\DQJ�PHQJDWXU�SHQJJXQDDQ�WDQGD�VHFDUD

VRVLDO�� \DLWX� SHPLOLKDQ�� SHQJRPELQDVLDQ�� GDQ

SHQJJXQDDQ� WDQGD�WDQGD� GHQJDQ� FDUD� WHUWHQWX�

VHKLQJJD�LD�PHPSXQ\DL�PDNQD�GDQ�QLODL�VRVLDO�

���� � � ³/DQJXDJH´� GDQ� ³3DUROH´

6DXVVXUH�PHQJXVXONDQ� GXD�PRGHO� DQDOLVLV

EDKDVD�� \DLWX� DQDOLVLV� EDKDVD� VHEDJDL� VHEXDK

VLVWHP� �ODQJXH��� GDQ� EDKDVD� VHEDJDLPDQD� LD

GLJXQDNDQ� VHFDUD� Q\DWD� ROHK� LQGLYLGX�LQGLYLGX

GDODP� EHUNRPXQLDNVL� VHFDUD� VRVLDO� �SDUROH��

3HUEHGDDQ�DQWDUD� ODQJXH�GDQ�SDUROH� LQL� VDQJDW

VHQWUDO�GDODP�SHPLNLUDQ�EDKDVD�6DXVVXUH��ROHK

NDUHQD��VHEDJDLPDQD�GLNHPXNDNDQ�ROHK�-RQDWKDQ

&XOOHU��LD�PHPSXQ\DL�NRQVHNXHQVL�OHELK�OXDV�SDGD

ELGDQJ�ELGDQJ�GL�OXDU�OLQJXLVWLN��GLVHEDENDQ�VHFDUD

HVHQVLDO�LD�PHUXSDNDQ�SHUEHGDDQ�DQWDUD�µLQVWLWXVL¶

GDQ�HYHQW�� DQWDUD� VLVWHP� \DQJ�PHPXQJNLQNDQ

EHUEDJDL�WLQGDN�WDQGXN�VRVLDO��GDQ�FRQWRK�FRQWRK
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DNWXDO�WLQJNDK�ODNX�LWX�VHQGLUL��&XOOHU������������DWDX

GHQJDQ�DQDORJL�\DQJ�OHELK�HNVWUHP��DQWDUD�VHEXDK

µNLWDE� VXFL¶� GDQ� EDJDLPDQD� VHWLDS� RUDQJ

µPHQJDPDONDQQ\D¶�

$SD� \DQJ� VHFDUD� HSLVWHPRORJLV� GLVHEXW

µVHPLRWLND� VLJQLILNDVL¶�� SDGD� SULQVLSQ\D� DGDODK

VHPLRWLND� SDGD� WLQJNDW� ODQJXH�� VHPHQWDUD

µVHPLRWLND� NRPXQLNDVL�� DGDODK� VHPLRWLND� SDGD

WLQJNDW� SDUROH�� 0HVNLSXQ� GHPLNLDQ�� DQDORJL

LQVWLWXVL�YV�HYHQW��VLVWHP�YV�WLQGDNDQ��NLWDE�VXFL

YV�SHQJDPDODQQ\D�XQWXN�PHQMHODVNDQ�GXD�PRGHO

DQDOLVLV�EDKDVD�6DXVVXUH�WHUVHEXW��ELVD�PHQMHEDN

SDGD�NHUDQJND�SLNLU�µRSRVLVL�ELQHU¶�DWDX�UHODVL�µVDWX

DUDK¶�\DQJ�GRJPDWLV�GDQ�KHJHPRQLV�DQWDUD�\DQJ

SHUWDPD� GDQ� \DQJ� NHGXD�� $NDQ� WHWDSL²

EHUWHQWDQJDQ�GHQJDQ�SDQGDQJDQ� WHUVHEXW��\DQJ

DNDQ�GLMHODVNDQ�QDQWL²6DXVVXUH� MXVWUX�PHOLKDW

UHODVL�DQWDUD�ODQJXH�GDQ�SDUROH�VHEDJDL�UHODVL�\DQJ

VDOLQJ�PHQJKLGXSNDQ�GDQ�VDOLQJ�PHQJXEDK�

'DODP� NHUDQJND� ODQJXH � � 6DXVVXUH

PHQMHODVNDQ� µWDQGD¶� VHEDJDL�NHVDWXDQ�\DQJ� WDN

GDSDW�GLSLVDKNDQ�GDUL�GXD�ELGDQJ²VHSHUWL�KDOQ\D

VHOHPEDU�NHUWDV²\DLWX�ELGDQJ�SHQDQGD��VLJQLILHU�

XQWXN�PHQMHODVNDQ�µEHQWXN¶�DWDX�µHNVSUHVL¶��GDQ

ELGDQJ� SHWDQGD� �VLJQLILHG��� XQWXN�PHQMHODVNDQ

µNRQVHS¶� DWDX� µPDNQD¶�� 'DODP�PHOLKDW� UHODVL

SHUWDQGDDQ�LQL��6DXVVXUH�PHQHNDQNDQ�SHUOXQ\D

VHPDFDP� NRQYHQVL� VRVLDO� �VRFLDO� FRQYHQWLRQ��

\DQJ� PHQJDWXU� SHQJRPELQDVLDQ� WDQGD� GDQ

PDNQDQ\D���&XOOHU�������������5HODVL�DQWDUD�SHQDQGD

GDQ� SHWDQGD� EHUGDVDUNDQ� NRQYHQVL� LQLODK� \DQJ

GLVHEXW� VHEDJDL� VLJQLILNDVL� �VLJQLILFDWLRQ��

6HPLRWLND�VLJQLILNDVL��GHQJDQ�GHPLNLDQ��DGDODK

VHPLRWLND�\DQJ�PHPSHODMDUL�UHODVL�HOHPHQ�HOHPHQ

WDQGD�GL�GDODP�VHEXDK�VLVWHP��EHUGDVDUNDQ�DWXUDQ

PDLQ�GDQ�NRQYHQVL�WHUWHQWX��)LVNH�����������

���� 6WUXNWXU�7DQGD

%HUGDVDUNDQ�SDQGDQJDQ�VHPLRWLND�VLJQLILNDVL�

ELOD�VHOXUXK�SUDNWLN�VRVLDO�GDSDW�GLDQJJDS�VHEDJDL

IHQRPHQD�EDKDVD��PDND�LD�GDSDW�SXOD�GLSDQGDQJ

VHEDJDL�µWDQGD¶��+DO�LQL�GLPXQJNLQNDQ��ROHK�NDUHQD

OXDVQ\D�SHQJHUWLDQ�µWDQGD¶�LWX�VHQGLUL��6DXVVXUH

PHQMHODVNDQ� µWDQGD¶� VHEDJDL�NHVDWXDQ�\DQJ� WDN

GDSDW�GLSLVDKNDQ�GDUL�GXD�ELGDQJ²VHSHUWL�KDOQ\D

VHOHPEDU�NHUWDV²\DLWX�ELGDQJ�SHQDQGD��VLJQLILHU�

XQWXN�PHQMHODVNDQ�µEHQWXN¶�DWDX�µHNVSUHVL¶��GDQ

ELGDQJ� SHWDQGD� �VLJQLILHG��� XQWXN�PHQMHODVNDQ

µNRQVHS¶�DWDX�µPDNQD¶�

6DXVVXUH� PHOXNLVNDQ� KXEXQJDQ� DQWDUD

SHQDQGD��VLJQLILHU��GDQ�SHWDQGD��VLJQLILHG��VHSHUWL

VHOHPEDU� NHUWDV�� \DQJ� WLGDN� PXQJNLQ� XQWXN

PHPLVDKNDQ�DQWDUD�VDWX�VLVLQ\D�GHQJDQ�VLVLQ\D

\DQJ�ODLQ��%HJLWXODK�NHVDWXDQ�DQWDUD�SHQDQGD�GDQ

NRQVHS�GL�EDOLNQ\D��6HLNDW�EXQJD�\DQJ�GLEHULNDQ

SDGD�VHVHRUDQJ��SHQDQGD��WLGDN�ELVD�GLSLVDKNDQ

GDUL�NRQVHS�µFLQWD¶�DWDX�µNDVLK�VD\DQJ¶�GL�EDOLNQ\D

�SHWDQGD��� %XQJD� \DQJ� WLGDN� DGD� NRQVHS� GL

EDOLNQ\D�EXNDQODK�WDQGD�

��%HUNDLWDQ�GHQJDQ�PRGHO�G\DGLF�6DXVVXUH�LQL

�WDQGD�SHQDQGD�SHWDQGD���6DXVVXUH�PHQHNDQNDQ

SHUOXQ\D�VHPDFDP�NRQYHQVL� VRVLDO� �VRFLDO� FRQ�

YHQWLRQ�� GL� NDODQJDQ� NRPXQLWDV� EDKDVD�� \DQJ

PHQJDWXU� PDNQD� VHEXDK� WDQGD�� 6DWX� NDWD

PHPSXQ\DL�PDNQD� WHUWHQWX� GLVHEDENDQ� DGDQ\D

NHVHSDNDWDQ�VRVLDO�GL�DQWDUD�NRPXQLWDV�SHQJJXQD

EDKDVD��&XOOHU�����������

���� .RGH

%DKDVD�DGDODK�VWUXNWXU�\DQJ�GLNHQGDOLNDQ�ROHK

DWXUDQ�PDLQ�WHUWHQWX��XQWXN�PDPSX�PHPSURGXNVL

PDNQD��$NDQ�WHWDSL��KDQ\D�WHUGDSDW�NHPXQJNLQDQ

\DQJ� WHUEDWDV� EDJL� VHWLDS� RUDQJ� GDODP

PHQJJXQDNDQQ\D��.LWD�WLGDN�GDSDW�PHQMDODQNDQ

PRELO� GHQJDQ� FDUD�PHQHNDQ� SHGDO� UHP�� DWDX

PHQJHUHP�PRELO�PHQJJXQDNDQ�WRQJNDW�NRSOLQJ�

0RELO�PHPSXQ\DL�DWXUDQ�PDLQQ\D�VHQGLUL��%DKDVD

MXJD� EHJLWX�� 'DODP� EDKDVD�� NLWD� GLVHGLDNDQ

SHUEHQGDKDUDDQ� NDWD� DWDX� WDQGD� �YRFDEXODU\��

VHUWD� SHUDQJNDW�DWXUDQ�PDLQ�EDKDVD� �JUDPPDU�

VLQWDN�� \DQJ� KDUXV� NLWD� SDWXKL�� MLND� NLWD� LQJLQ

PHQJKDVLONDQ�VHEXDK�HNVSUHVL�\DQJ�EHUPDNQD�

6HPLRWLND�VLJQLILNDVL��GDODP�KDO�LQL��PHQDUXK

�
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SHUKDWLDQ� SDGD� µUHODVL¶� VLVWHPLN� DQWDUD

SHUEHQGDKDUDDQ�WDQGD��DWXUDQ�SHQJRPELQDVLDQQ\D

�FRGH��� VHUWD� NRQVHS�NRQVHS� �VLJQLILHG�� \DQJ

EHUNDLWDQ� GHQJDQQ\D� �(FR�� ���������� &DUD

SHQJRPELQDVLDQ�WDQGD�WDQGD�ELDVDQ\D�GLODQGDVL

ROHK�NRGH��FRGH��WHUWHQWX�\DQJ�EHUODNX�GL�GDODP

VHEXDK� NRPXQLWDV� EDKDVD�� µ.RGH¶� DGDODK

VHSHUDQJNDW�DWXUDQ�DWDX�NRQYHQVL�EHUVDPD�\DQJ

GL�GDODPQ\D�WDQGD�WDQGD�GDSDW�GLNRPELQDVLNDQ�

VHKLQJJD�PHPXQJNLQNDQ�SHVDQ�GLNRPXQLNDVLNDQ

GDUL�VHVHRUDQJ�NHSDGD�RUDQJ�ODLQ��µ.RGH¶��PHQXUXW

8PEHUWR�(FR��GDODP�$�7KHRU\�RI�6HPLRWLFV��DGDODK

³���DWXUDQ�\DQJ�PHQJKDVLONDQ�WDQGD�WDQGD�VHEDJDL

SHQDPSLODQ� NRQNULWQ\D� GL� GDODP� KXEXQJDQ

NRPXQLNDVL´� �(FR�� ���������� ,PSOLVLW� GDODP

SHQJHUWLDQ�NRGH� WHUVHEXW�GL� DWDV�DGDODK� DGDQ\D

µNHVHSDNDWDQ�VRVLDO¶�GL�DQWDUD�µDQJJRWD�NRPXQLWDV

EDKDVD¶� WHQWDQJ� NRPELQDVL� VHSHUDQJNDW� WDQGD�

WDQGD�GDQ�PDNQDQ\D�

����$NVLV�7DQGD

0HQXUXW�6DXVVXUH��EDKDVD�GLEHQWXN�VHPDWD

ROHK�SULQVLS�µSHUEHGDDQ¶��GLIIHUHQFH���µ3HUEHGDDQ¶

KDQ\D� GLPXQJNLQNDQ� OHZDW� EHURSHUDVLQ\D� GXD

DNVLV� EDKDVD� \DQJ� GLVHEXWQ\D� DNVLV� SDUDGLJPV

GDQ� DNVLV� V\QWDJPV�� µ3DUDGLJPV¶� DGDODK� VDWX

SHUDQJNDW� WDQGD� �NDPXV�� SHUEHQGDKDUDDQ� NDWD�

\DQJ�PHODOXLQ\D�SLOLKDQ�SLOLKDQ�GLEXDW��GDQ�KDQ\D

VDWX�XQLW�GDUL�SLOLKDQ�WHUVHEXW�\DQJ�GDSDW�GLSLOLK�

6\QWDJPV�DGDODK�NRPELQDVL�WDQGD�GHQJDQ�WDQGD

ODLQQ\D� GDUL� SHUDQJNDW� \DQJ� DGD� EHUGDVDUNDQ

DWXUDQ�WHUWHQWX��VHKLQJJD�PHQJKDVLONDQ�XQJNDSDQ

EHUPDNQD��6DXVVXUH����������������

'L�GDODP�VHPLRWLND�VLJQLILNDVL��WDQGD�WLGDN

GDSDW�GLOLKDW�KDQ\D�VHFDUD�LQGLYLGX��DNDQ�WHWDSL

GDODP� UHODVL� GDQ� NRPELQDVLQ\D� GHQJDQ� WDQGD�

WDQGD�ODLQQ\D�GL�GDODP�VHEXDK�VLVWHP��0HQXUXW

5RODQG�%DUWKHV��DQDOLVLV�WDQGD�EHUGDVDUNDQ�VLVWHP

DWDX�NRPELQDVL�\DQJ�OHELK�EHVDU�LQL��NDOLPDW��EXNX�

NLWDE�� PHOLEDWNDQ� DSD� \DQJ� GLVHEXW� DWXUDQ

SHQJRPELQDVLDQ� �UXOH� RI� FRPELQDWLRQ��� \DQJ

WHUGLUL� GDUL� GXD�DNVLV�� \DLWX� DNVLV� SDUDGLJPDWLN

�SDUDGLJPDWLF���\DLWX�SHUEHQGDKDUDDQ�WDQGD�DWDX

NDWD� �VHSHUWL� NDPXV��� VHUWD� DNVLV� VLQWDJPDWLN

�V\QWDJPDWLF��� \DLWX� FDUD� SHPLOLKDQ� GDQ

SHQJRPELQDVLDQ�WDQGD�WDQGD��EHUGDVDUNDQ�DWXUDQ

�UXOH�� DWDX� NRGH� WHUWHQWX�� VHKLQJD� GDSDW

PHQJKDVLONDQ� HNVSUHVL� EHUPDNQD� �%DUWKHV�

����������

&RQWRK�VLVWHP�IDVKLRQ��SDNDLDQ�UHVPL�SULD�

GDSDW�GLOLKDW�SDGD�*DPEDU���

$NVLV�EDKDVD�\DQJ�GLNHPEDQJNDQ�6DXVVXUH

GDQ�%DUWKHV� LQL� VDQJDW� SHQWLQJ�GDODP�EHUEDJDL

VLVWHP� VLJQLILNDVL� GL� GDODP�PDV\DUDNDW�� VHSHUWL

VLVWHP�IDVKLRQ��VLVWHP�PDNDQDQ��VLVWHP�DUVLWHNWXU�

VLVWHP�LNODQ��VLVWHP�REMHN��GVE�

� *DPEDU���

���
� ������ � ��������������������������� 6\QWDJPV�

��

� � � ���������

�����
��� � � 3DUDGLJPV�

3DUDGLJPV���XQLW�EDKDVD�

� � � ���NDPXV��YRFDEXODU\��

� � � ���SLOLKDQ�YHUWLNDO�

6\QWDJP������UDQWDL��FKDLQ��>$@���>%@���>&@���>'@���>(@���>Q@ �

� � � ���PHQJLNXW L�ZDNWX��WLPHOLQHVV��

� � � ���UDQWDL�KRUL]RQWDO�

�
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����7LQJNDWDQ�7DQGD

$GD� EHUEDJDL� WLQJNDWDQ� WDQGD� GL� GDODP

VHPLRWLND�VLJQLILNDVL� �VWDJJHUHG�V\VWHPV���\DQJ

PHPXQJNLQNDQ�XQWXN�GLKDVLONDQQ\D�PDNQD�\DQJ

MXJD�EHUWLQJNDW�WLQJNDW��%DUWKHV�PHQMHODVNDQ�GXD

WLQJNDW�GDODP�SHUWDQGDDQ��\DLWX�GHQRWDVL��GHQR�

WDWLRQ��GDQ� NRQRWDVL� �FRQQRWDWLRQ��

µ'HQRWDVL¶�DGDODK�WLQJNDW�SHUWDQGDDQ�\DQJ

PHQMHODVNDQ� KXEXQJDQ� DQWDUD� SHQDQGD� GDQ

SHWDQGD��DWDX�DQWDUD�WDQGD�GDQ�UXMXNDQQ\D�SDGD

UHDOLWDV��\DQJ�PHQJKDVLONDQ�PDNQD�\DQJ�HNVSOLVLW�

ODQJVXQJ��GDQ�SDVWL��'HQRWDVL�DGDODK� WLQJNDWDQ

SHUWDQGDDQ�\DQJ�SDOLQJ� NRQYHQVLRQDO�GL�GDODP

PDV\DUDNDW�� \DLWX� HOHPHQ�HOHPHQ� WDQGD� \DQJ

PDNQDQ\D�FHQGHUXQJ�GLVHSDNDWL�VHFDUD�VRVLDO�

µ.RQRWDVL¶�DGDODK�WLQJNDW�SHUWDQGDDQ�\DQJ

PHQMHODVNDQ� KXEXQJDQ� DQWDUD� SHQDQGD� GDQ

SHWDQGD��\DQJ�GL�GDODPQ\D�EHURSHUDVL�PDNQD�\DQJ

WLGDN� HNVSOLVLW�� WLGDN� ODQJVXQJ� GDQ� WLGDN� SDVWL

�DUWLQ\D�WHUEXND�WHUKDGDS�EHUEDJDL�NHPXQJNLQDQ

WDIVLUDQ���,D�PHQFLSWDNDQ�PDNQD�PDNQD�ODSLV�NHGXD�

\DQJ�WHUEHQWXN�NHWLND�SHQDQGD�GLNDLWNDQ�GHQJDQ

EHUEDJDL�DVSHN�SVLNRORJLV��VHSHUWL�SHUDVDDQ��HPRVL

DWDX�NH\DNLQDQ��\DQJ�GLVHEXW�PDNQD�NRQRWDWLI��FRQ�

QRWDWLYH�PHDQLQJ��

6HODLQ�LWX��%DUWKHV�MXJD�PHOLKDW�PDNQD�\DQJ

OHELK�GDODP�WLQJNDWQ\D��DNDQ�WHWDSL�OHELK�EHUVLIDW

NRQYHQVLRQDO��\DLWX�PDNQD�PDNQD�\DQJ�EHUNDLWDQ

GHQJDQ�PLWRV��0LWRV��GDODP�SHPDKDPDQ�VHPLRWLND

%DUWKHV��DGDODK�SHQJRGHDQ�PDNQD�GDQ�QLODL�QLODL

VRVLDO� �\DQJ� VHEHWXOQ\D� DUELWUHU� DWDX� NRQRWDWLI�

VHEDJDL� VHVXDWX� \DQJ� GLDQJJDS� DODPLDK� �OLK�

%DUWKHV���������7LQJNDWDQ�WDQGD�GDQ�PDNQD�%DUWKHV

LQL�GDSDW�GLOXNLVNDQ�VHSHUWL�SDGD�*DPEDU���

���� �5HODVL�$QWDUWDQGD

6HODLQ�NRPELQDVL� WDQGD��DQDOLVLV� VHPLRWLND

MXJD� EHUXSD\D�PHQJXQJNDS� LQWHUDNVL� GL� DQWDUD

WDQGD�WDQGD��0HVNLSXQ�EHQWXN�LQWHUDNVL�GL�DQWDUD

WDQGD�WDQGD�LQL�VDQJDW�WHUEXND�OXDV��DNDQ�WHWDSL

DGD�GXD�EHQWXN�LQWHUDNVL�XWDPD�\DQJ�GLNHQDO��\DLWX

PHWDIRUD��PHWDSKRU��GDQ�PHWRQLP��PHWRQ\P\��

µ0HWDIRUD¶�DGDODK�VHEXDK�PRGHO�UHODVL�DQWDU

WDQGD��\DQJ�GL�GDODPQ\D�VHEXDK�WDQGD�GDUL�VHEXDK

VLVWHP�GLJXQDNDQ�XQWXN�PHQMHODVNDQ�PDNQD�XQWXN

VHEXDK� VLVWHP� \DQJ� ODLQQ\D�� 0LVDOQ\D

SHQJJXQDDQ� PHWDIRUD� µNHSDOD� EDWX¶� XQWXN

PHQMHODVNDQ� VHVHRUDQJ� \DQJ� WLGDN�PDX� GLXEDK

SLNLUDQQ\D�
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µ0HWRQLP¶� DGDODK� LQWHUDNVL� WDQGD�� \DQJ� GL

GDODPQ\D� VHEXDK� WDQGD� GLDVRVLDVLNDQ� GHQJDQ

WDQGD�ODLQ��\DQJ�GL�GDODPQ\D�WHUGDSDW�KXEXQJDQ

EDJLDQ� �SDUW�� GHQJDQ� NHVHOXUXKDQ� �ZKROH��

0LVDOQ\D��WDQGD�µERWRO¶��EDJLDQ��XQWXN�PHZDNLOL

µSHPDEXN¶��WRWDO���$WDX�� WDQGD�µPDKNRWD¶�XQWXN

PHZDNLOL�NRQVHS�WHQWDQJ�µNHUDMDDQ¶�

���0HWRGH�$QDOLVLV�7HNV

$QDOLVLV� WHNV� EHURSHUDVL� SDGD� GXD� MHQMDQJ

DQDOLVLV��3HUWDPD��DQDOLVLV�WDQGD�VHFDUD�LQGLYLGXDO�

PLVDOQ\D� MHQLV� WDQGD��PHNDQLVPH� DWDX� VWUXNWXU

WDQGD��GDQ�PDNQD�WDQGD�VHFDUD�LQGLYLGXDO��.HGXD�

DQDOLVLV� WDQGD� VHEDJDL� VHEXDK� NHORPSRN� DWDX

NRPELQDVL��\DLWX�NXPSXODQ�WDQGD�\DQJ�PHPEHQWXN

DSD�\DQJ�GLVHEXW�VHEDJDL�µWHNV¶�

3DGD�DQDOLVLV�WDQGD�VHFDUD�LQGLYLGXDO�GDSDW

GLJXQDNDQ�EHUEDJDL�PRGHO�DQDOLVLV�WDQGD��PLVDOQ\D

DQDOLVLV�WLSRORJL�WDQGD��VWUXNWXU�WDQGD��GDQ�PDNQD

WDQGD�� 'L� DQWDUD� WLSRORJL� WDQGD� \DQJ� WHUNHQDO

DGDODK�SHQJHORPSRNDQ�WDQGD�PHQMDGL�WLJD�MHQLV

ROHK�&KDUOHV�6DQGHU�3HLUFH��\DLWX�LQGHNV��LNRQ��GDQ

VLPERO�� µ,QGHNV¶� DGDODK� WDQGD� \DQJ� KXEXQJDQ

SHQDQGD� �VLJQLILHU�� GDQ� SHWDQGD� �VLJQLILHG�� GL

GDODPQ\D� EHUVLIDW� NDXVDO��PLVDOQ\D�� KXEXQJDQ

DQWDUD�DVDS�GDQ�DSL�� µLNRQ¶��LFRQ��DGDODK� WDQGD

\DQJ�KXEXQJDQ�DQWDUD�SHQDQGD�GDQ�SHWDQGDQ\D

EHUVLIDW� NHVHUXSDDQ� �VLPLOLWXGH��� VHPHQWDUD

µVLPERO¶� DGDODK� WDQGD� \DQJ�KXEXQJDQ� SHQDQGD

GDQ� SHWDQGDQ\D� EHUVLIDW� � DUELWUHU � DWDX

NRQYHQVLRQDO�

$QDOLVLV�WDQGD�WDQGD�GL�GDODP�NHORPSRN�DWDX

NRPELQDVLQ\D� GLVHEXW� µDQDOLVLV� WHNV¶� �WH[WXDO

DQDO\VLV�� � 'DODP� EHQWXNQ\D� \DQJ� SDOLQJ

VHGHUKDQD�� µWHNV¶� �WH[W�� GLGHILQLVLNDQ� VHEDJDL

³VHEXDK� NRPELQDVL� WDQGD�WDQGD´� �7KZDLWHV�

���������� 6HPLRWLND� WHNV�� GDODP� KDO� LQL�� WLGDN

EHUKHQWL�KDQ\D�PHQJDQDOLVLV�WDQGD��MHQLV��VWUXNWXU�

PDNQD��VHFDUD�LQGLYLGX��DNDQ�WHWDSL�PHOLQJNXSL

SHPLOLKDQ�WDQGD�WDQGD�\DQJ�GLNRPELQDVLNDQ�NH

GDODP�NHORPSRN�DWDX�SROD�SROD�\DQJ�OHELK�EHVDU

�WHNV���\DQJ�GL�GDODPQ\D�GLUHSUHVHQWDVLNDQ�VLNDS

DWDX� NHSHUFD\DDQ� WHUWHQWX� \DQJ� PHODQGDVL

NRPELQDVL�WDQGD�WDQGD�WHUVHEXW�

$QDOLVLV�WHNV�EHUGDVDUNDQ�SROD�DWDX�NRPELQDVL

\DQJ� OHELK� EHVDU� LQL� �NDOLPDW�� EXNX�� NLWDE�

PHOLEDWNDQ� DSD� \DQJ� GLVHEXW� DWXUDQ

SHQJRPELQDVLDQ� �UXOH� RI� FRPELQDWLRQ��� \DQJ

WHUGLUL� GDUL� GXD�DNVLV�� \DLWX� DNVLV� SDUDGLJPDWLN

�SDUDGLJPDWLF���\DLWX�SHUEHQGDKDUDDQ�WDQGD�DWDX

NDWD� �VHSHUWL� NDPXV��� VHUWD� DNVLV� VLQWDJPDWLN

�V\QWDJPDWLF��� \DLWX� FDUD� SHPLOLKDQ� GDQ

SHQJRPELQDVLDQ��SHUEHQGDKDUDDQ�WDQGD�WHUVHEXW�

EHUGDVDUNDQ� DWXUDQ� �UXOH�� DWDX� NRGH� WHUWHQWX�

VHKLQJD�GDSDW�PHQJKDVLONDQ�PDNQD�WHUWHQWX�

&DUD��SHQJRPELQDVLDQ��ELDVDQ\D�GLODQGDVL�ROHK

NRGH��FRGH��WHUWHQWX�\DQJ�EHUODNX�GL�GDODP�VHEXDK

NRPXQLWDV� EDKDVD�� µ.RGH¶� DGDODK� VHSHUDQJNDW

DWXUDQ�DWDX�NRQYHQVL�EHUVDPD�\DQJ�GL�GDODPQ\D

WDQGD�WDQGD� GDSDW� GLNRPELQDVLNDQ� VHKLQJJD

PHPXQJNLQNDQ� SHVDQ� GLNRPXQLNDVLNDQ� GDUL

VHVHRUDQJ� NHSDGD� RUDQJ� ODLQ�� ,PSOLVLW� GDODP

SHQJHUWLDQ�NRGH� WHUVHEXW�GL� DWDV�DGDODK� DGDQ\D

µNHVHSDNDWDQ�VRVLDO¶�GL�DQWDUD�µDQJJRWD�NRPXQLWDV

EDKDVD¶�� %HQWXN� NHVHSDNDWDQ� WHUVHEXW� DGDODK

EHUVLIDW� VRVLDO�� VHKLQJJD� ELOD� NRGH� VHEXDK� WHNV

KDUXV�GLXQJNDSNDQ��GHFRGLQJ���PDND�SHPDKDPDQ

WHUKDGDS� NRGH� \DQJ� GLPDNVXG� WHWDS� VDMD

EHUODQGDVNDQ�SDGD�µNHVHSDNDWDQ�GL�DQWDUD�DQJJRWD

PDV\DUDNDW¶��VRFLDO�FRQYHQWLRQ��

&DUD��SHQJRPELQDVLDQ��WDQGD�VHUWD�DWXUDQ�\DQJ

PHODQGDVLQ\D�PHPXQJNLQNDQ�XQWXN�GLKDVLONDQQ\D

PDNQD�WHUWHQWX�VHEXDK�WHNV��2OHK�NDUHQD�KXEXQJDQ

DQWDUD� VHEXDK� SHQDQGD� GDQ� SHWDQGD� EXNDQODK

WHUEHQWXN� VHFDUD� DODPLDK��PHODLQNDQ� EHUVLIDW

DUELWUHU�� \DLWX� KXEXQJDQ� \DQJ� WHUEHQWXN

EHUGDVDUNDQ�NRQYHQVL��PDND�VHEXDK�SHQDQGD�SDGD

GDVDUQ\D�PHPEXND�EHUEDJDL�SHOXDQJ�SHWDQGD�DWDX

PDNQD�� 7DQGD� \DQJ� SHQDQGDQ\D� PHPSXQ\DL

WLQJNDW�NRQYHQVL�DWDX�NHVHSDNDWDQ�\DQJ�WLQJJL²

GDQ�VHEDOLNQ\D�WLQJNDW�NHWHUEXNDDQ�PDNQD�\DQJ

UHQGDK²ROHK�5RODQG� %DUWKHV� GLVHEXW� GHQRWDVL

�GHQRWDWLRQ��� \DLWX� WDQGD� \DQJ� PHQJKDVLONDQ

PDNQD�PDNQD�HNVSOLVLW��6HPHQWDUD��WDQGD�\DQJ

SHQDQGDQ\D�PHPSXQ\DL�NHWHUEXNDDQ�SHWDQGD�DWDX

PDNQD�GLVHEXWQ\D�NRQRWDVL��FRQQRWDWLRQ���\DLWX

SHQDQGD�\DQJ�GDSDW�PHQJKDVLONDQ�PDNQD�ODSLV

NHGXD� \DQJ� EHUVLIDW� LPSOLVLW�� WHUVHPEXQ\L� DWDX

PDNQD�NRQRWDWLI��FRQQRWDWLYH�PHDQLQJ���5RODQG

%DUWKHV�OHELK�MDXK�PHOLKDW�PDNQD�\DQJ�OHELK�GDODP

WLQJNDWQ\D�� DNDQ� WHWDSL� OHELK� EHUVLIDW
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NRQYHQVLRQDO��\DLWX�PDNQD�PDNQD�\DQJ�EHUNDLWDQ

GHQJDQ�PLWRV��0LWRV��GDODP�SHPDKDPDQ�VHPLRWLND

%DUWKHV�DGDODK�SHQJRGHDQ�PDNQD�GDQ�QLODL�QLODL

VRVLDO��\DQJ�VHEHWXOQ\D��DUELWUHU�DWDX�NRQRWDWLI�

VHEDJDL�VHVXDWX�\DQJ�GLDQJJDS�DODPLDK��QDWXUDO�

�OLK��%DUWKHV�� ������ OLKDW� MXJD�%DUWKHV�� ������

7KZDLWHV�PHQJDMXNDQ�PRGHO�GDQ�SULQVLS�DQDOLVLV

WHNV�VHEDJDL�EHULNXW���OLKDW�*DPEDU����

�� 3ULQVLS�GDVDU�DQDOLVLV�WHNV�DGDODK�SRO\VHP\�

\DLWX� NHDQHNDUDJDPDQ� PDNQD� VHEXDK

SHQDQGD�

�� .RQRWDVL� VHEXDK� WDQGD� VHODOX� EHUNDLWDQ

GHQJDQ�NRGH�QLODL��PDNQD�VRVLDO��VHUWD�EHUEDJDL

SHUDVDDQ��VLNDS�DWDX�HPRVL�\DQJ�DGD�

�� 6HWLDS� WHNV� DGDODK� NRPELQDVL� VLQWDJPDWLN

WDQGD�WDQGD��OHZDW�NRGH�VRVLDO�WHUWHQWX��\DQJ

PHQJKDVLONDQ� NRQRWDVL�NRQRWDVL� WHUWHQWX�

0HWDIRUD�GDQ�PHWRQLPL�PHQMDGL�EDJLDQ�GDUL

SHQJRPELQDVLDQ��WDQGD�LQL�

�� .RQRWDVL�\DQJ�GLWHNDQNDQ�ROHK�SHPEDFD�\DQJ

EHUEHGD�EHUJDQWXQJ�SDGD�SRVLVL�VRVLDO�PHUHND

PDVLQJ�PDVLQJ��\DLWX�NHODV��JHQGHU��UDV��XPXU�

GDQ� IDNWRU� ODLQ� \DQJ�PHPSHQJDUXKL� FDUD

EDJDLPDQD� PHUHND� EHUSLNLU� WHQWDQJ� GDQ

PHQDIVLUNDQ�WHNV�

�� .RQRWDVL�\DQJ�GLWHULPD�OXDV�VHFDUD�VRVLDO�DNDQ

EHUNHPEDQJ�PHQMDGL�GHQRWDVL��\DLWX�PDNQD

WDQGD� DWDX� WHNV� \DQJ� GLDQJJDS� EHQDU� ROHK

SHPEDFD�

�� 'HQRWDVL� PHUHSUHVHQWDVLNDQ�PLWRV� EXGD\D

�FXOWXUDO�P\WK��� VHSHUDQJNDW� NHSHUFD\DDQ

GDQ�VLNDS�\DQJ�GLDQJJDS�VHEDJDL�EHQDU�ROHK

SHPEDFD�WHNV���OLK��%DUWKHV��������OLKDW�MXJD

%DUWKHV��������

$NDQ�WHWDSL��PRGHO�\DQJ�GLNHPXNDNDQ�ROHK

7ZKDLWHV� LQL� KDQ\D� VDODK� VDWX�PRGHO� VDMD� GDUL

EHUEDJDL� NHPXQJNLQDQ� PRGHO� DQDOLVLV� WHNV�

%HUEHGD� GHQJDQ� 7KZDLWHV�� PLVDOQ\D�� )LVNH

PHQJDMXNDQ�PRGHO�\DQJ�EHUEHGD��\DQJ�PHOLKDW

EDKZD� DQDOLVLV� GHQRWDVL�PHQGDKXOXL� DQDOLVLV

NRQRWDVL��EXNDQ�VHEDOLNQ\D��)LVNH��������

6HODLQ�LWX��PHWRGH�DQDOLVLV�WHNV�LWX�VHQGLUL�SDGD

SULQVLSQ\D�GDSDW�GLNRPELQDVLNDQ�GHQJDQ�PHWRGH

DQDOLVLV� ODLQQ\D� GL� GDODP� VHEXDK� NRPELQDVL

PHWRGRORJLV��-XGLWK�:LOOLDPVRQV��PLVDOQ\D�GL�GDODP

'HFRGLQJ� $GYHUWLVHPHQWV�� PHQJHPEDQJNDQ

VHEXDK�PHWRGH�DQDOLVLV�LNODQ��\DQJ�GL�GDODPQ\D

GLNRPELQDVLNDQ� SHQGHNDWDQ� VHPLRWLND� GDQ

SHQGHNDWDQ�SVLNRDQDOLVLV��'LFN�+HEGLJH��GDODP

EXNXQ\D� 6XEFXOWXUH�� 7KH�0HDQLQJ� RI� 6W\OH�

PHQJRPELQDVLNDQ�PHWRGH�VHPLRWLND�GDQ�PHWRGH

DQWURSRORJL��GDODP�UDQJND�PHPDKDPL�IHQRPHQD

SHUWDQGDDQ� GL� NDODQJDQ� NHORPSRN�NHORPSRN

VXENXOWXU��VHSHUWL�3XQN��+LSSLHV��6NLQ+HDG��GVE�

�OLK��+HEGLJH��������

0HVNLSXQ�'HPLNLDQ��PRGHO�PRGHO�DQDOLVLV�WHNV

WHUVHEXW�GL�DWDV��VHULQJ�GLDQJJDS�WLGDN�PHPHQXKL

SHUV\DUDWDQ�SHQHOLWLDQ�LOPLDK��GLVHEDENDQ�OHPDKQ\D

WLQJNDW� REMHNWLYLWDV�� WLGDN� DGDQ\D� SURVHGXU

YHULILNDVL��VHUWD�NXUDQJQ\D�SHPEXNWLDQ�HPSLULV�GL

GDODPQ\D��0HWRGH�DQDOLVLV�WHNV�GLDQJJDS�EHUVLIDW

WHUODOX�VXE\HNWLI���DUELWUHU��GDQ�LGHRORJLV�

���� � 6HPLRWLND�7HNV� ,NODQ

,NODQ��DGYHUWLVHPHQW���VHEDJDL�VHEXDK�REMHN

VHPLRWLND��PHPSXQ\DL�SHUEHGDDQ�PHQGDVDU�GHQJDQ

GHVDLQ�\DQJ�EHUVLIDW�WLJD�GLPHQVLRQDO��NKXVXVQ\D

GHVDLQ�SURGXN��,NODQ��VHSHUWL�PHGLD�NRPXQLNDVL

PDVVD� SDGD� XPXPQ\D�� PHPSXQ\DL� IXQJVL

µNRPXQLNDVL� ODQJVXQJ¶� �GLUHFW� FRPPXQLFDWLRQ

IXQFWLRQ��� VHPHQWDUD� VHEXDK� GHVDLQ� SURGXN

PHPSXQ\DL� IXQJVL� NRPXQLNDVL� \DQJ� WLGDN

ODQJVXQJ� �LQGLUHFW� FRPPXQLFDWLRQ� IXQFWLRQ��

2OHK� VHEDE� LWX�� GL� GDODP� LNODQ�� DVSHN�DVSHN

NRPXQLNDVL�VHSHUWL�µSHVDQ¶��PHVVDJH��PHUXSDNDQ

XQVXU�XWDPD�LNODQ��\DQJ�GL�GDODP�VHEXDK�GHVDLQ

SURGXN�KDQ\D�PHUXSDNDQ�VDODK�VDWX�DVSHN�GDUL

EHUEDJDL�DVSHN�XWDPD�ODLQQ\D��IXQJVL��PDQXVLD�

SURGXNVL���0HWRGH�DQDOLVLV�VHPLRWLND�LNODQ�VHFDUD

NKXVXV�WHODK�GLNHPEDQJNDQ�ROHK�EHUEDJDL�DKOLQ\D�

PLVDOQ\D�ROHK�*LOOLDQ�'\HU��7RUEHQ�9HVWHUJDDUG�GDQ

-XGLWK�:LOOLDPVRQ���

'DUL�SDQGDQJDQ�DKOL�DKOL�VHPLRWLND�SHULNODQDQ

�

��������������������������������������������������VLJQV�o�FRQQRWDWLRQ�DQG�FRGH�o�GHQRWDWLRQ�o�P\WK�

�

� *DPEDU���
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WHUVHEXW�GL�DWDV��GDSDW�GLOLKDW�EDKZD�DGD�GLPHQVL�

GLPHQVL� NKXVXV� SDGD� VHEXDK� LNODQ�� \DQJ

PHPEHGDNDQ�LNODQ�VHFDUD�VHPLRWLV�GDUL�REMHN�REMHN

ODLQQ\D��\DLWX�EDKZD�VHEXDK�LNODQ�VHODOX�EHULVLNDQ

XQVXU�XQVXU� WDQGD� EHUXSD� REMHN� �REMHFW�� \DQJ

GLLNODQNDQ��NRQWHNV��FRQWH[W��EHUXSD�OLQJNXQJDQ�

RUDQJ� DWDX�PDNKOXN� ODLQQ\D� \DQJ�PHPEHULNDQ

PDNQD�SDGD�REMHN��VHUWD�WHNV��EHUXSD�WXOLVDQ��\DQJ

PHPSHUNXDW�PDNQD��DQFKRULQJ���PHVNLSXQ�\DQJ

WHUDNKLU�LQL�WLGDN�VHODOX�KDGLU�GDODP�VHEXDK�LNODQ�

'DODP�VNHPD�WHUVHEXW�GL�DWDV��GDSDW�GLOLKDW

EDKZD� LNODQ� DGDODK� VHEXDK� DMDQJ� µSHUPDLQDQ

WDQGD¶��\DQJ�VHODOX�µEHUPDLQ¶�SDGD� WLJD�HOHPHQ

WDQGD� WHUVHEXW�� \DQJ� VDWX� VDPD� ODLQQ\D� VDOLQJ

PHQGXNXQJ��'DODP�SHQHOLWLDQ�PHQJHQDL� LNODQ�

DQDOLVLV�PHQJHQDL�NRQWHNV�\DQJ�GLWDZDUNDQ�LNODQ

SDGD�VHEXDK�SURGXN�\DQJ�GLLNODQNDQ�PHUXSDNDQ

DVSHN�\DQJ�VDQJDW�SHQWLQJ��VHEDE�OHZDW�NRQWHNV

WHUVHEXWODK�GDSDW�GLOLKDW�EHUEDJDL�SHUVRDODQ�JHQ�

GHU�� LGHRORJL�� IHWLVLVPH�� NHNHUDVDQ� VLPERO�

OLQJNXQJDQ�� NRQVXPHULVPH�� VHUWD� EHUEDJDL

SHUVRDODQ�VRVLDO�ODLQQ\D�\DQJ�DGD�GL�EDOLN�VHEXDK

LNODQ��<DVUDI�$��3LOLDQJ��PLVDOQ\D�PHQHOLWL�PHQJHQDL

UHODVL� LNODQ� GDQ� UHDOLWDV� VRVLDO�� NKXVXVQ\D

EDJDLPDQD� µUHDOLWDV¶� VHEXDK� SURGXN� \DQJ

GLWDZDUNDQ�GL�GDODP�LNODQ��PHPSXQ\DL�MDUDN��JDS�

GHQJDQ� µUHDOLWDV� VRVLDO� VHVXQJJXKQ\D¶�� \DQJ

PHQJKDVLONDQ� VHPDFDP� µSHPDOVXDQ� UHDOLWDV¶

�3LOLDQJ��������

���0HWRGH�6HPLRWLND�(PSLULV

$GD�EHUEDJDL�PHWRGH�SHQHOLWLDQ�\DQJ�WHODK

GLNHPEDQJNDQ��\DQJ�SDGD�GDVDUQ\D�PHUXSDNDQ

µSHUOXDVDQ¶�GDUL�PHWRGH�VHPLRWLND��\DQJ�GLDQJJDS

GDSDW�PHQXWXSL� EHUEDJDL� NHOHPDKDQ� PHWRGH

DQDOLVLV�WHNV�\DQJ�VDQJDW�EHUJDQWXQJ�SDGD�µWHNV¶

VHEDJDL� REMHN� SHQHOLWLDQ� WXQJJDOQ\D��'L� DQWDUD

PHWRGH�LQL�DGDODK�µPHWRGH�DQDOLVLV�LVL¶��FRQWHQW

DQDO\VLV��� VHPDQWLF� GLIIHUHQWLDO�� GDQ� HWQRJUDIL�

)RNXV�GL�DQWDUD�PHWRGH�PHWRGH�LQL�WLGDN�ODJL�SDGD

WHNV��PLVDOQ\D��LNODQ��SURGXN��SDNDLDQ��LQWHULRU��DNDQ

WHWDSL�SDGD�PDQXVLD�VHEDJDL�SHQJJXQD�WHNV��VHUWD

OLQJNXQJDQ�\DQJ�PHPEHQWXN�VHEXDK�WHNV�

6HPDQWLF�'LIIHUHQWLDO��8QWXN�PHQXWXSL�EHU�

EDJDL�NHOHPDKDQ�PHWRGH�DQDOLVLV�WHNV��\DQJ�WHUODOX

WHUIRNXV�SDGD�µWHNV¶�LWX�VHQGLUL��VHUWD�WDQGD�WDQGD

\DQJ�DGD�GL�GDODPQ\D���GDQ�PHQJDEDLNDQ�VXE\HN

SHQJJXQD�EDKDVD��\DQJ�GLVHEXW�ROHK�3HLUFH�VHED�

JDL�LQWHUSUHWDQW���GLNHPEDQJNDQ�PHWRGH�DQDOLVLV

WDQGD�GDQ�PDNQD��\DQJ�VHEDOLNQ\D�PHPIRNXVNDQ

GLULQ\D�SDGD�PDQXVLD�VHEDJDL�VXE\HN�SHQJJXQD

EDKDVD��SHPDNDL��SHQRQWRQ��SHQJDPDW��SHPEDFD��

)RNXV�PHWRGH�LQL�DGDODK�SDGD�µPDNQD¶�\DQJ�GLSD�

KDPL�VHFDUD�ODQJVXQJ�ROHK�SHPEDFD�VHEXDK�WHNV�

'L�GDODP�VHPLRWLND�GLNHQDO�VHWLGDN�WLGDNQ\D�HPSDW

GLPHQVL�PDNQD�� \DLWX�� VWUXNWXUDO�� NRQWHNVWXDO�

GHQRWDWLI�� GDQ� NRQRWDWLI�� \DQJ�PDVLQJ�PDVLQJ

PHPSXQ\DL�PRGHO�PRGHO�DQDOLVLVQ\D�VHQGLUL�

�

�
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���<DVUDI�$PLU�3LOLDQJ�� � 6HPLRWLND�7HNV��6HEXDK�3HQGHNDWDQ�$QDOLVLV�7HNV

&KDUOHV�(��2VJRRG�PHQJHPEDQJNDQ�VHEXDK

PHWRGH�VHPDQWLN�\DQJ�PHQJNKXVXVNDQ�GLUL�SDGD

DQDOLVLV�PDNQD�SDGD� WLQJNDW�GLPHQVL� NRQRWDWLI�

\DLWX� EHUEDJDL� NHPXQJNLQDQ� PDNQD� \DQJ

EHUDQHNDUDJDP��SRO\VHP\��SDGD�RUDQJ�RUDQJ�\DQJ

EHUDQHND�UDJDP�SXOD�ODWDU�EHODQJ�EXGD\D��VXNX�

UDV��DJDPD��XPXU��GDQ�WLQJNDW�LQWHOHNWXDOLWDV�PHUHND�

2VJRRG�PHQ\HEXW�PHWRGHQ\D�VHPDQWLF�GLIIHUHQ�

WLDO���)LVNH����������������

0HWRGH�VHPDQWLF�GLIIHUHQWLDO�PHQJNDML

EHUEDJDL� DVSHN� SVLNLV� SDGD�PDQXVLD� SHQJJXQD

WDQGD� DWDX� SURGXN�� VHSHUWL� SHUDVDDQ� �IHHOLQJV��

VLNDS��DWWLWXGHV���DWDX�HPRVL��HPRWLRQV��WHUKDGDS

NRQVHS� WHUWHQWX�� \DQJ� GLUHSUHVHQWDVLNDQ� OHZDW

WDQGD�DWDX�SURGXN�WHUWHQWX��'HQJDQ�GHPLNLDQ��MHODV

PHWRGH�LQL�WLGDN�PHQJNDML�NRQVHS�DWDX�SHWDQGD

SDGD�WLQJNDW�GHQRWDVL��DNDQ�WHWDSL�SDGD�WLQJNDW

\DQJ� OHELK� GDODP�� \DQJ� ROHK�5RODQG� %DUWKHV

GLVHEXW�WLQJNDW�µNRQRWDVL¶�

3DGD�PHWRGH� WHUVHEXW�� VXEMHN� \DQJ� GLWHOLWL

�VDPSOH��GLVHGLDNDQ�EHUEDJDL�SDVDQJDQ�NDWD�VLIDW

\DQJ�EHULIDW�ELQHU��ELQDU\�RSSRVLWLRQ���\DQJ�MXP�

ODKQ\D�EHUNLVDU�DQWDUD�GHODSDQ�VDPSDL�OLPD�EHODV�

PLVDOQ\D�µPDVNXOLQ¶�¶IHPLQLQ¶��µSDQDV¶�¶GLQJLQ¶�

� *DPEDU���
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5DWLRQDO�� �������������������������x�������� � � ,UUDWLRQDO�

1RUPDO� � � ����������x�� � � 8QXVXDO�

-XVW� � � ����������x�� � � 8QMXVW�

'HIHQVLYH� � ����������x��������� � � $JJUHVVLYH�

(IILFLHQW�� � �x��������������� � � ,QHIILFLHQW�

/RJLFDO� � � � �������x��� � ,QVWLQFWLYH�

,QWHOOLJHQW� � ����������x��������� � � 8QLQWHOOLJHQW�

9LFWLPV� � � �������x����������� � � $JJUHVVRUV�

8QELDVHG� � ��������x���������������� � %LDVHG�

+XPDQH�� �� ��������x�� � � 5XWKOHVV�

3OHDVDQW�� ������������x�� � � � 8QSOHDVDQW�

:DUP� � � ����������������x����������� � &ROG�

6WURQJ� � ������������x�� � � � :HDN�

([SHUW� � � ���������x�� � � ,QH[SHUW�

&RQILGHQW� ��������x������������� � � 'LIILGHQW�

5HOD[HG�� � � � �x�� � 7HQVH�

�

.HWHUDQJDQ��� 5HDNVL�UDWD�UDWD�RUDQJ�RUDQJ�\DQJ�PHOLKDW�JDPEDU�OHQJNDS�

KDODPDQ�GHSDQ�VXUDW�NDEDU�0LUURU�\DQJ�PHOXNLVNDQ�

GHPRQVWUDVL�RUDQJ�NXOLW�KLWDP�GL�/RQGRQ��x��GDQ�\DQJ�KDQ\D�
PHOLKDW�JDPEDU�VDMD������ �
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µNXDW¶�¶OHPDK¶��GVW��.HPXGLDQ�GL�DQWDUD�GXD�NRQVHS

RSRVLVL� WHUVHEXW�� VXE\HN� GLPLQWD� µPHPDNQDL¶

VHEXDK�REMHN�DWDX�NRQVHS��GHQJDQ�PHQJLVL�VDODK

VDWX�SRVLVL�µPDNQD¶�GDUL�WXMXK�VSHNWUXP�PDNQD�\DQJ

DGD��%HULNXW�DGDODK�VHEXDK�FRQWRK�SHQJJXQDDQ

VHPDQWLF� GLIIHUHQWLDO�� \DQJ�PHQMHODVNDQ� UHDNVL

PDV\DUDNDW�GDODP�µPHPDNQDL¶�JDPEDU�KDODPDQ

GHSDQ�VXUDW�NDEDU�0LUURU��\DQJ�PHOXNLVNDQ�VHEXDK

NRQIOLN�DQWDUD�SROLVL�,QJJHULV�GDQ�RUDQJ�RUDQJ�NXOLW

KLWDP�GL�/RQGRQ��)LVNH������������

&DWDWDQ�

�� 8QWXN� SHPDKDPDQ� OHELK� NRPSUHKHQVLI� PHQJHQDL

SHQJJXQDDQ�PHWRGH� VHPLRWLND� GDODP�DQDOLVLV� LNODQ� GDQ

SHULNODQDQ�� GHQJDQ� EHUEDJDL� DVSHNQ\D�� OLKDW� *LOOLDQ

'\HU��$GYHUWLVLQJ� DV�&RPPXQLFDWLRQ��5RXWOHGJH��/RQ�

GRQ�� ������ /LKDW� MXJD�7RUEHQ�9HVWHUJDDUG� �HG��� 7KH

/DQJXDJH� RI� $GYHUWLVLQJ�� %DVLO�%ODFNZHOO�� ������/LKDW

MXJD� -XGLWK� :LOOLDPVRQ��'HFRGLQJ� $GYHUWLVHPHQW�

0DULRQ�%R\DUV�� �����

'DIWDU�3XVWDND

%DUWKHV��5RODQG��������(OHPHQI�RI�6HPLRORJ\��1HZ

<RUN��+LOO�	�:DQJ�

%DUWKHV��5RODQG��������0\WKRORJLHV��/RQGRQ��3DOD�

GLQ�

&XOOHU��-RQDWKDQ��������6DXVVXUH��)RQWDQD�3UHVV�

GH6DXVVXUH��)HUGLQDQG��������&RXUVH�LQ�*HQHUDO

/LQJXLVWLFV��/RQGRQ��'XFNZRUWK�

(FR��8PEHUWR��������$�7KHRU\�RI�6HPLRWLFV��,QGL�

DQD�8QLYHUVLW\�3UHVV�

)LVNH��-RKQ��������,QWURGXFWLRQ�WR�&RPPXQLFD�

WLRQ�6WXGLHV��5RXWOHGJH�

)LVNH��-RKQ��������,QWURGXFWLRQ�WR�&RPPXQLFD�

WLRQ�6WXGLHV��/RQGRQ��5RXWOHGJH�

+HEGLJH��'LFN��������6XEFXOWXUH��7KH�0HDQLQJ�RI

6W\OHV��/RQGRQ��5RXWOHGJH�

3LOLDQJ��<DVUDI�$�������� ³,NODQ�� ,QIRUPDVL�DWDX

6LPXODVL"�.RQWHNV�6RVLDO�GDQ�.XOWXUDO�,NODQ´�

GDODP�-XUQDO�.RPXQLNDVL�³0HGLD7RU´�9RO�

XPH���1RPRU���������

7KZDLWHV��7RQ\��������7RROV�IRU�&XOWXUDO�6WXGLHV�

DQ�,QWURGXFWLRQ��0DF0LOODQ�

0 0 0

0


