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�$SULOLD�6DNWL�.XVXPDOHVWDUL��� 

$%675$. 

3UHGLNVL�NHELVLQJDQ�DLUIUDPH�SHVDZDW�WHUEDQJ��VXGDK�EDQ\DN�GLODNXNDQ�GHQJDQ�

EHUEDJDL�SHUDQJNDW� OXQDN�ROHK�SDUD�SHQHOLWL�GL�EHUEDJDL�QHJDUD��7HWDSL�KDQ\D������

EHEHUDSD�SHQHOLWL�\DQJ�PHQJJXQDNDQ�SHUDQJNDW�OXQDN�GDUL�2SHQ�6RXUFH��6WXGL�

LQL� PHUXSDNDQ� EDJLDQ� GDUL� GHVHUWDVL� SHQXOLV� WHQWDQJ� SHPRGHODQ� SHUHGDPDQ��

NHELVLQJDQ� DLUIUDPH� SHVDZDW� WHUEDQJ�� 0HQJDFX� SDGD� SHQHOLWLDQ� -DURV]�� GNN�

�������GDQ�SDGD�GLVNXVL�LQWHUQDO�GL�EDJLDQ�DHURGLQDPLND��'LUHNWRUDW�7HNQRORJL�

GDQ� 3HQJHPEDQJDQ� 37',� �������� SDGD� VWXGL� LQL� GLDQDOLVLV� NHPXQJNLQDQ�

SHQJJXQDDQ� SHUDQJNDW� OXQDN�2SHQ)2$0�� GDUL�2SHQ�6RXUFH� XQWXN� SUHGLNVL�

NHELVLQJDQ�VDODK�VDWX�SHVDZDW�EXDWDQ�,QGRQHVLD�GL�KDQJDU�37',���.HELVLQJDQ�

DLUIUDPH� SHVDZDW� WHUEDQJ�� \DQJ� PHUXSDNDQ� IOXNWXDVL� UDSDW� PDVVD� GDQ����������

PRPHQWXP� GDODP� PHGLXP� IOXLGD� \DQJ� � EHUJHUDN� GHQJDQ� NHFHSDWDQ� WLQJJL��

GLQ\DWDNDQ� GDODP� SHUVDPDDQ� GLIHUHQVLDO� )IRZFV� :LOOLDPV� –� +DZNLQJV�������

3HUVDPDDQ� LQL� WHUGLUL� GDUL� VXNX-VXNX� \DQJ� � � PHQJLQWHUSUHWDVLNDQ� PHGDQ����

TXDGUXSRO�� GLSRO�� GDQ� PRQRSRO� GDUL� UDSDW� PDVVD� GDQ� PRPHQWXP� WHUKDGDS����

SRVLVL�GDQ�ZDNWX��'HQJDQ�PHQJDQDOLVLV�VLIDW-VLIDW�SHUVDPDDQ��EHQWXN�DLUIUDPH�

SHVDZDW�� GDQ� DVXPVL� ILVLV� \DQJ� GLWHUDSNDQ�� PDND� GLVLPSXONDQ� NHSDVWLDQQ\D�

XQWXN� SHQJJXQDDQ� 2SHQ)2$0�� GHQJDQ� PHWRGH� NRPSXWDVL� \DQJ�

PHQJJXQDNDQ�VLPXODVL�XQWXN�NHELVLQJDQ� \DQJ�GLWLPEXONDQ�ROHK�DOLUDQ�PXUQL������
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$%675$&7 

 

3UHGLFWLRQ� RI� DLUFUDIW� DLUIUDPH�QRLVH� KDV� EHHQ� GRQH� XVLQJ� YDULRXV� VRIWZDUH� E\�

UHVHDUFKHUV� LQ�VHYHUDO�FRXQWULHV��%XW�RQO\�D� IHZ�UHVHDUFKHUV�XVH�VRIWZDUH� IURP�

2SHQ� 6RXUFH�� 7KLV� VWXG\� LV� SDUW� RI� WKH� DXWKRU
V� GLVVHUWDWLRQ�� IRU� GRFWRUDO��������

SURJUDP�� RQ� PRGHOLQJ� DLUFUDIW� DLUIUDPH� QRLVH� UHGXFWLRQ�� 5HIHUULQJ� WR� WKH��������

UHVHDUFK�RI�-DURV]��HW�DO��������DQG�WR�LQWHUQDO�GLVFXVVLRQV�LQ�WKH�DHURG\QDPLFV�

VHFWLRQ�� WKH�'LUHFWRUDWH�RI�7HFKQRORJ\�DQG�'HYHORSPHQW�RI�37',� �������� WKLV�

VWXG\� DQDO\]HG� WKH� SRVVLELOLW\� RI� XVLQJ� 2SHQ)2$0�� VRIWZDUH� IURP� 2SHQ�

6RXUFH� IRU� QRLVH� SUHGLFWLRQ� RI� WKH� DLUFUDIW� PDGH� LQ� ,QGRQHVLD� LQ� WKH� 37',����

KDQJDU��$LUIUDPH�QRLVH��ZKLFK�LV�WKH�IOXFWXDWLRQ�RI�PDVV�DQG�PRPHQWXP�GHQVLW\�

LQ�D�IDVW-PRYLQJ�IOXLG�PHGLXP��LV�H[SUHVVHG�LQ�WKH�)IRZFV�:LOOLDPV-+DZNLQJV�

GLIIHUHQWLDO� HTXDWLRQ�� 7KLV� HTXDWLRQ� FRQVLVWV� RI� WHUPV� WKDW� LQWHUSUHW� WKH���������

TXDGUXSROH�� GLSROH�� DQG� PRQRSROLVWLF� ILHOGV� RI� PDVV� GHQVLW\� DQG� PRPHQWXP�

ZLWK� UHVSHFW� WR� SRVLWLRQ� DQG� WLPH�� %\� DQDO\]LQJ� WKH� SURSHUWLHV� RI� HTXDWLRQV����

DHURG\QDPLFDO�VKDSHV�RI�DLUFUDIW�DLUIUDPH��DQG�SK\VLFDO�DVVXPSWLRQV�ZKLFK�DUH�

DSSOLHG�� WKH� GHFLVLRQ� LV� FRQFOXGHG� IRU� WKH� XVH� RI� 2SHQ)2$0�� ZLWK���������������

FRPSXWDWLRQDO� PHWKRGV� WKDW� XVH� VLPXODWLRQV� IRU� QRLVH� JHQHUDWHG� E\� SXUH��������

DHURG\QDPLF� IORZ�� DQG� XVH�PRGHOLQJ� IRU� QRLVH� JHQHUDWHG� E\� WXUEXOHQFH� IORZ��

7KLV� LV� H[SHFWHG� WR� EH� RQH� RI� WKH� EHQFKPDUNV� LQ� DLUFUDIW� GHVLJQ� UHVHDUFK� LQ�����

,QGRQHVLD�ZKLFK�FRQVLGHULQJ�QRLVH�UHGXFWLRQ�DV�SDUW�RI�GHVLJQ�RSWLPL]DWLRQ� 

.H\ZRUGV��$LUFUDIW�1RLVH��$LUIUDPH�1RLVH���2SHQ)2$0��&)'��):+�(TXDWLRQ� 

DHURGLQDPLNQ\D�� GDQ� PHQJJXQDNDQ� SHPRGHODQ� XQWXN� NHELVLQJDQ� \DQJ�������

GLWLPEXONDQ� ROHK� DOLUDQ� WXUEXOHQVLQ\D�� +DO� LQL� GLKDUDSNDQ� PHQMDGL� VDODK� VDWX�

EHQFKPDUN� GDODP� SHQHOLWLDQ� SHUDQFDQJDQ� SHVDZDW� WHUEDQJ� GL� ,QGRQHVLD� \DQJ�

PHPSHUKLWXQJNDQ� SHUHGDPDQ� NHELVLQJDQ� VHEDJDL� EDJLDQ� GDUL� RSWLPDVL�

SHUDQFDQJDQ� 

�.DWD�.XQFL�����NHELVLQJDQ�SHVDZDW�WHUEDQJ��NHELVLQJDQ�DLUIUDPH�����������2SHQ�

)2$0�� &RPSXWDWLRQDO� )OXLG� '\QDPLF�� 3HUVDPDDQ� )IRZFV�

:LOOLDPV�-�+DZNLQJV 
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�� 3HQGDKXOXDQ 

.HELVLQJDQ� PHUXSDNDQ� VDODK� VDWX� WRSLN�

SHQHOLWLDQ� GXQLD� \DQJ� PHQMDGL� EDJLDQ�

GDUL� SROXVL� \DQJ� PHPSHQJDUXKL� NH�

KLGXSDQ� PDQXVLD� >�@�� .HELVLQJDQ� \DQJ�

DNDQ�GLEDKDV�SDGD�WXOLVDQ�LQL�DGDODK�NH�

ELVLQJDQ� \DQJ� EHUDVDO� GDUL� SHVDZDW�

WHUEDQJ�� 6HMDN� SHUNHPEDQJDQQ\D� SDGD�

DNKLU� WDKXQ� ��-DQ�� WHNQRORJL� XQWXN�PH�

JXUDQJL� NHELVLQJDQ� SHVDZDW� WHUEDQJ� VX�

GDK� EHUNHPEDQJ� FXNXS� VLJQLILNDQ�� NKX�

VXVQ\D� GDODP� WHNQRORJL� SHUDQFDQJDQ�

SHVDZDW� WHUEDQJ�� 3DGD� DZDOQ\D��

SHQHOLWLDQ� LQL� GLLQLVLDVL� XQWXN� SHQJHP�

EDQJDQ� SHVDZDW� SHQJLQWDL� PLOLWHU� XOWUD-

VHQ\DS�� QDPXQ� NHPXGLDQ� MXJD� EHUNHP�

EDQJ� GL� SHUDQFDQJDQ� SHVDZDW� WHUEDQJ�

VLSLO��8SD\D�SHUHGDPDQ�NHELVLQJDQ�SDGD�

UDQFDQJDQ� SHVDZDW� GL� ,QGRQHVLD� VHQGLUL�

DNDQ� GLNHPEDQJNDQ� VHEDJLDPDQD�

GLXQJNDSNDQ� SDGD� WXOLVDQ� SHQXOLV� VHEH�

OXPQ\D�>�@�� 

 6HWHODK� EHUKDVLO� PHQXUXQNDQ� NH�

ELVLQJDQ� SHVDZDW� WHUEDQJ� SDGD� EDJLDQ�

XWDPDQ\D�� \DLWX� PHVLQ� MHW�� VHEDJLDQ�

SHQHOLWL� WHUWDULN� XQWXN� PHPSHODMDUL�

SHUHGDPDQ�NHELVLQJDQ�EDJLDQ�\DQJ� ODLQ��

\DLWX� DLUIUDPH�� .HELVLQJDQ� PHVLQ� MHW�

GDSDW� GLWXUXQNDQ� GDUL� ���� G%� GL� DZDO�

WDKXQ� ������ KLQJJD� PHQMDGL� VHNLWDU� ���

G%� GL� DZDO� WDKXQ� ����DQ�� GHQJDQ�

WHNQRORJL� E\-SDVV�� 3DGD� VDDW� LWX�� NH�

ELVLQJDQ� DLUIUDPH� PXODL� WDPSDN� VLJQLI�

LNDQ��WHUXWDPD�SDGD�VDDW�SHVDZDW�WHUEDQJ�

DSSURDFK�PHQXMX�SHQGDUDWDQ�� 

 5HVXPH�SHQHOLWLDQ� WHQWDQJ�NHELVLQJDQ�

DLUIUDPH� VHMDN� GLPXODLQ\D� SHQHOLWLDQ�

DZDO��GLUDQJNXP�GDODP�WXOLVDQ�'REU]\Q�

VNL� >�@�� 'LWXQMXNNDQ� EDKZD� NHELVLQJDQ�

DLUIUDPH� SHVDZDW� WHUEDQJ� ELVD� PHQMDGL�

FXNXS� VLJQLILFDQW� SDGD� SHVDZDW-SHVDZDW�

EHVDU�SDGD�ZDNWX�SHQGDUDWDQ��)HQRPHQD�

LQL� PHQDULN� SHUKDWLDQ� SDUD� SHQHOLWL� GDQ�

GHVDLQHU�SHVDZDW�XQWXN�PHQJDPEDQJNDQ�

WHNQRORJL�SHUHGDPDQ�NHELVLQJDQQ\D��+DO�

LQL� GLVHEDENDQ� ROHK� NRUHODVL� EDKZD� NH�

ELVLQJDQ� EHUEDQGLQJ� WHUEDOLN� GHQJDQ�

HILVLHQVL�� 3HVDZDW� \DQJ� PHPSXQ\DL� NH�

ELVLQJDQ� WLQJJL� FHQGHUXQJ� PHPSXQ\DL�

HILVLHQVL�\DQJ�UHQGDK��-DGL�VHODLQ�PHQJX�

UDQJL�SROXVL�NHELVLQJDQ�\DQJ�GDSDW�PHUX�

JLNDQ� SDGD�PDQXVLD� \DQJ� WHUSDSDU�� SHQ�

JXUDQJDQ� NHELVLQJDQ� SHVDZDW� WHUEDQJ�

MXJD� GDSDW� PHQDPEDK� HILVLHQVL� EDKDQ�

EDNDU��6HODLQ� LWX� MLND�SHVDZDW�GLJXQDNDQ�

SDGD� NHSHQWLQJDQ�PLOLWHU�� VHODLQ� SHQDP�

SDNDQ� GDQ� GHWHNVL� UDGDU�� VXDUD� VHGHVLV�

DSDSXQ�VDQJDW�EHUDODVDQ�XQWXN�GLNXUDQJL� 

 6HEDJDL� VDODK�VDWX� LVX�SHQJHPEDQJDQ�

WHNQRORJL� GHVDLQ� SHVDZDW� GL� GXQLD��

NHELVLQJDQ� DLUIUDPH� SHVDZDW� WHUEDQJ�

PHPSXQ\DL� NHUXPLWDQ� WHUVHQGLUL� \DQJ�

FXNXS� WLQJJL�� 3HUKLWXQJDQ� EXQ\L� \DQJ�

WLPEXO� GDUL� DOLUDQ� XGDUD� EHUNHFHSDWDQ�

WLQJJL�� WXUEXOHQVL�� JHWDUDQ� DWDX� JHVHNDQ�

SHUPXNDDQ� EDGDQ� SHVDZDW�� VHUWD�

SHPDQWXODQ-SHPDQWXODQ� GDUL� NHWLJD�

VXPEHU� WHUVHEXW� PHPXQFXONDQ�

SHUVDPDDQ-SHUVDPDDQ� NRPSOHNV�� 'L�

VDPSLQJ� LWX� WDQWDQJDQ� \DQJ� GLKDGDSL�
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DGDODK�NHUXPLWDQ�GDODP�SHQJXNXUDQ�HN�

VSHULPHQ� WHUKDGDS� DLUIUDPH� LWX� VHQGLUL��

VHKLQJJD�YDOLGDVL�SHUKLWXQJDQ�WLGDN�PX�

GDK� GLODNXNDQ�� 7HWDSL� VHWHODK� EHUEDJDL�

HNVSHULPHQ� GDQ� SHQGHNDWDQ� GLODNXNDQ��

KDVLO�\DQJ�VHVXDL�FXNXS�PHPXDVNDQ� 

 'LOLKDW� GDUL� 7HFKQRORJ\� 5HDGLQHVV�

/HYHO� �75/�� XQWXN� SHQHOLWLDQ� DLUIUDPH�

SHVDZDW�WHUEDQJ��ELGDQJ�LQL�PDVLK�GDODP�

SHUFREDDQ� XQWXN� DSOLNDVL�� 0HQJDFX�

NHSDGD� WLQMDXDQ� ,&$2�� 75/� XQWXN� NH�

ELVLQJDQ� DLUIUDPH� SHVDZDW� WHUEDQJ�� GL�

WDUJHWNDQ� PHQFDSDL� OHYHO� �� SDGD� WDKXQ�

�����>�@��     

 'DODP� WXOLVDQ� LQL� DNDQ� GLSDSDUNDQ�

WHQWDQJ� PHWRGH� DQDORJL� \DQJ� GLDPELO�

XQWXN�PHPEXDW�SUHGLNVL�NHELVLQJDQ�DLU�

IUDPH� VXDWX� SHVDZDW� WHUEDQJ�� GHQJDQ�

3HUVDPDDQ� )IRZFV� :LOOLDPV� –� +DZN�

LQJV� >�@� GDQ� NRQGLVL� \DQJ� PHPXQJ�

NLQNDQ� PHQJJXQDNDQ� SHUDQJNDW� OXQDN�

2SHQ)RDP>�@��\DLWX�VDODK�VDWX�\DQJ�EH�

UDVDO�GDUL�RSHQVRXUFH��+DO�LQL�MDUDQJ�GLO�

DNXNDQ� ROHK� SHQHOLWL� GXQLD� PDXSXQ� ,Q�

GRQHVLD� NDUHQD� XPXPQ\D� DQDOLVLV� GLO�

DNXNDQ� PHQJJXQDNDQ� SHUDQJNDW� OXQDN�

EHUED\DU� \DQJ� GLPLOLNL� ROHK� SHUXVDKDDQ�

PDQXIDNWXU� SHVDZDW� WHUEDQJ� PDXSXQ�

OHPEDJD�SHQHOLWLDQ�QDVLRQDO� 

 

���%DKDQ�GDQ�0HWRGH�� 

�����$HURDNXVWLND� 

$HURDNXVWLND� GLNHPEDQJNDQ� GDUL� DHUR�

GLQDPLND� \DQJ� PHPSHODMDUL� GLQDPLND�

DOLUDQ� XGDUD� >�@�� 'DUL� VLQL� SDUD� SHQHOLWL�

PHQFRED�PHQJXQJNDSNDQ�NRPSRQHQ�GDUL�

HQHUJL� NLQHWLN� GDUL� JHUDNDQ� DOLUDQ� XGDUD�

\DQJ� EHUXEDK�PHQMDGL� HQHUJL� EXQ\L� DWDX�

HQHUJL� DNXVWLN��(QHUJL� DNXVWLN�GLGHILQLVL�

NDQ� VHEDJDL� JDQJJXDQ� HQHUJL� \DQJ� EHUX�

EDK-XEDK� \DQJ� PHOHZDWL� VXDWX� PHGLXP�

GDODP�EHQWXN�JHORPEDQJ�� 

 'DODP� PHUHSUHVHQWDVLNDQ� EXQ\L� GDUL�

DOLUDQ�XGDUD��PDND�GLXQJNDSNDQ�IOXNWXDVL�

PRPHQWXP�GDQ�PDVVD�SHU�YROXPH�DOLUDQ��

\DQJ�GLKDQWDUNDQ�ROHK�XGDUD�GL�VHNLWDUQ\D�

GDODP� EHQWXN� JHORPEDQJ� ORQJLWXGLQDO��

)OXNWXDVL�LQL�PHUXSDNDQ�PHNDQLVPH�NRQ�

YHUVL� HQHUJL� GDUL� HQHUJL� NLQHWLN� PHQMDGL�

HQHUJL�DNXVWLN��-DGL��SDUDPHWHU�NXQFL�GDUL�

NHELVLQJDQ�DLUIUDPH�SHVDZDW�WHUEDQJ�DGD�

ODK� PRPHQWXP� GDQ� PDVVD�� 6HKLQJJD� GL�

GDODP�SHPEDKDVDQ�LQL�\DQJ�DNDQ�PHQMDGL�

RE\HN�SHUVDPDDQ�DGDODK�PHGDQ�PRPHQ�

WXP�GDQ�PHGDQ��NHUDSDWDQ��PDVVD�GL�DOL�

UDQ�XGDUD�VHNLWDU�EDGDQ�SHVDZDW�WHUEDQJ� 

 .DVXV�LQL�WHQWXQ\D�VDQJDW�UXPLW�GLOLKDW�

GDUL� EDQ\DNQ\D� IDNWRU� \DQJ� KDUXV� GL�

SHUKLWXQJNDQ�� 7HWDSL� VROXVL� \DQJ� OHELK�

VHGHUKDQD� GDSDW� GLDPELO� GHQJDQ�

PHODNXNDQ� LQWHJUDVL� GDQ� PHQJDEDLNDQ�

EHEHUDSD� KDO� \DQJ� FXNXS� NHFLO�� \DLWX��

GLIUDNVL�� UHIOHNVL��GDQ� LQWHUIHUHQVL�JHORP�

EDQJ� EXQ\L� GL� VHNLWDU� DLUIUDPH� SHVDZDW�

LWX�VHQGLUL� 

 'DVDU� \DQJ� GLJXQDNDQ� GL� GDODP� WHRUL�

DHURDNXVWLN�DGDODK�SHUVDPDDQ�GLIHUHQVLDO�

/LJKWKLOO� >�@�� 3HUVDPDDQ� LQL�

PHQJXQJNDSNDQ� IOXNWXDVL� NHUDSDWDQ�
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XGDUD� GDQ� PRPHQWXP� WHUKDGDS� SRVLVL�

GDQ� ZDNWX� VHEDJDL� LQWHUSUHWDVL� EXQ\L�

\DQJ� GLWLPEXONDQ� ROHK� DOLUDQ� DHUR�

GLQDPLND�� 6LVWHP� SHUVDPDDQ� /LJKWKLOO�

PHUHSUHVHQWDVLNDQ� EXQ\L� \DQJ� WLPEXO�

DNLEDW� DOLUDQ� XGDUD� EHUNHFHSDWDQ�� \DQJ�

GLVHEXW� VHEDJDL�NHELVLQJDQ�DNLEDW�DHUR�

GLQDPLND�� %DJLDQ� SHUWDPD� GDUL� WHRUL�

/LJKWKLOO�PHPDSDUNDQ�WHWDQJ�DOLUDQ�GDQ�

JHVHNDQQ\D� GHQJDQ� VXDWX� SHUPXNDDQ��

VHGDQJNDQ� EDJLDQ� NHGXD� PHPDSDUNDQ�

WHQWDQJ� WXUEXOHQVL� VHEDJDL� VXPEHU�EXQ�

\L� 

3DGD� DOLUDQ� XGDUD� GL� VHNLWDU� VXDWX� SHU�

PXNDDQ��MLND� �DGDODK�NHUDSDWDQ�XGDUD�

\DQJ� PHQJDOLU�� � DGDODK� NHFHSDWDQ�

DOLUDQ� XGDUD� \DQJ� PHQLPEXONDQ� EXQ\L�

SDGD�DUDK� ��� �NHGXGXNDQ�GDODP�UX�

DQJ�DWDX�ELGDQJ�DOLUDQ�� �DGDODK�ZDNWX��

PDND�EXQ\L�\DQJ�WLPEXO�GLUHSUHVHQWDVL�

NDQ�VHEDJDL�� 

3DGD� DOLUDQ� XGDUD� GL� VHNLWDU� VXDWX� SHU�

PXNDDQ�� MLND� �DGDODK�NHUDSDWDQ�XGDUD�

\DQJ� PHQJDOLU�� � DGDODK� NHFHSDWDQ�

DOLUDQ� XGDUD� \DQJ� PHQLPEXONDQ� EXQ\L�

SDGD�DUDK� � �� �NHGXGXNDQ�GDODP�UX�

DQJ�DWDX�ELGDQJ�DOLUDQ�� �DGDODK�ZDNWX��

PDND� EXQ\L� \DQJ� WLPEXO� GLUHSUHVHQWDVL�

NDQ�VHEDJDL�� 

�   ��D� 

�� ��E� 

�  ��F� 

��DGDODK�NHFHSDWDQ�VXDUD�SDGD�PHGL�

XP�GL�VHNLWDU�DOLUDQ��VHGDQJNDQ� �DGD�

ODK�RSHUDWRU�/DSODFH� 

'HQJDQ� PHPSHUKLWXQJNDQ� EXQ\L� \DQJ�

WLPEXO� GDUL� JHWDUDQ� SHUPXNDDQ� EHQGD�

SDGDW�GL�VHNLWDU�DOLUDQ��\DLWX�SHUPXNDDQ�

DLUIUDPH� SHVDZDW�� PDND� SHUVDPDDQ� LQL�

PHQMDGL�� 

  ��D� 

 ��E� 

  ��F� 

� � DGDODK� WHQVRU� WHNDQDQ� SDGD� VHWLDS�

WLWLN�\DQJ�GLUHSUHVHQWDVLNDQ�ROHK�� 

 
��� 

GHQJDQ� � � GDQ� � � � � � DGDODK�

NRPSRQHQ�NHFHSDWDQ�SDGD�DUDK� �GDQ�

�� 
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 7HQVRU�WHNDQDQ�LQL�PXQFXO�GDUL�SHQ�

HUDSDQ� WHNDQDQ� GL� VHWLDS� WLWLN� DOLUDQ��

DNLEDW� DGDQ\D� JHWDUDQ� GDUL� SHUPXNDDQ�

SDGDW�� \DQJ�EHUIOXNWXDVL�PHQJKDVLONDQ�

EXQ\L�VHEDJDL�JHORPEDQJ�ORQJLWXGLQDO� 

,QGHNV� �GDQ� �EHUQLODL����GDQ����VH�

GDQJNDQ� � � DGDODK� GHOWD� .URQHFNHU�

\DQJ�EHUQLODL����VDWX��SDGD�VDDW� �

GDQ�EHUQLODL����QRO��SDGD�VDDW� � 

 %DJLDQ� NHGXD� GDUL� SXEOLNDVL�

/LJKWKLOO� >�@� PHQXQMXNNDQ� DGDQ\D� IH�

QRPHQD� WXUEXOHQVL� SDGD� DOLUDQ� \DQJ�

GLSHUKLWXQJNDQ� VHEDJDL� VXPEHU� EXQ\L��

'LJDPEDUNDQ� VHFDUD� XPXP� WXUEXOHQVL�

GDODP� EHUEDJDL� XNXUDQ� GDQ� IUHNXHQVL�

EXQ\L�� 3HQGHNDWDQ� XQWXN� PDVLQJ-

PDVLQJ� XNXUDQ� WXUEXOHQVL� DNDQ� EHU�

EHGD�� ,OXVWUDVL� WHQWDQJ�DOLUDQ�GDQ�JHWD�

UDQ�GL�VHNLWDU�SHUPXNDDQ�SDGDW�GLJDP�

EDUNDQ�SDGD�*DPEDU��� 

*DPEDU����,OXVWUDVL�DOLUDQ�GDQ�JHWDUDQ�

\DQJ�PHQLPEXONDQ�NHELVLQJDQ�DHUR�

GLQDPLND 

 'L�GDODP�SHUNHPEDQJDQQ\D��SHUVD�

PDDQ� \DQJ� PHUHSUHVHQWDVLNDQ� EXQ\L�

PHPSXQ\DL� EHEHUDSD� EHQWXN� EHUJDQ�

WXQJ� SDGD� DVXPVL� GDQ� NRQGLVL� \DQJ�

GLWHUDSNDQ�� 'HPLNLDQ� MXJD� GHQJDQ�

VLPXODVL� GDQ� SHPRGHODQQ\D� XQWXN�

PHODNXNDQ� SUHGLNVL� NHELVLQJDQ� DLU�

IUDPH�SHVDZDW�WHUEDQJ�� 

 3DGD� SXEOLNDVL� SHQXOLV� WDKXQ� �����

>��@� PHODNXNDQ� DQDOLVLV� NHPXQJNLQDQ�

GLJXQDNDQQ\D� SHUVDPDDQ� DQDORJL�

)IRZFV� :LOOLDPV� –� +DZNLQJV� XQWXN�

PHPSUHGLNVL� DLUIUDPH� SHVDZDW� 1�����

GHQJDQ�PHPSHUWLPEDQJNDQ�XNXUDQ�SH�

VDZDW� GDQ� NHFHSDWDQ� WHUEDQJQ\D�� 'L�

DQDOLVLV�MXJD�NHPXQJNLQDQ�GLWHUDSNDQQ�

\D� PHWRGH� ODLQ� \DQJ� GDSDW� GLMDGLNDQ�

DFXDQ� GDODP� SUHGLNVL� NHELVLQJDQ� DLU�

IUDPH�SHVDZDW�WHUVHEXW�XQWXN�UHNRPHQ�

GDVL�SHUDQFDQJDQ�EHULNXWQ\D� 

 3HUVDPDDQ� )IRZFV� :LOOLDPV� –�

+DZNLQJV�� GDODP� EHQWXN� LQWHJUDOQ\D�

WDQSD� VXNX� QRQ� OLQLHU� DGDODK� VHEDJDL�

EHULNXW�>�@��� 

 

 ��������� 

 6XNX� SHUWDPD� SDGD� UXDV� NDQDQ��

PHQ\DWDNDQ� LQWHJUDO� YROXPH�� \DQJ�

PHQJJDPEDUNDQ� YDULDVL� WHNDQDQ� TXDG�

UXSROH�\DQJ�WLPEXO�GDUL�WXUEXOHQVL�SDGD�

YROXPH�9��6XNX�NHGXD�PHQJJDPEDUNDQ�

YDULDVL� WHNDQDQ� GLSRO� GDUL� LQWHJUDO� SHU�

PXNDDQ� SDGD� DOLUDQ� DHURGLQDPLND�� 6H�

GDQJNDQ� VXNX� NHWLJD� PHQJJDPEDUNDQ�

YDULDVL� NHFHSDWDQ� \DQJ� PHQJKDVLONDQ�
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PHGDQ�PRQRSRO�GL�SHUPXNDDQ�DOLUDQ� 

8QWXN� SHUVDPDDQ� )IRZFV� :LOOLDPV� -�

+DZNLQJV�� WHNDQDQ� SDGD� VXNX� NHGXD�

EXNDQ�KDQ\D�WHUGLUL�GDUL� WHNDQDQ�DNXV�

WLN��WHWDSL�PHUXSDNDQ�HNVSUHVL�GDUL�� 

 

��� �������� 

GHQJDQ� �DGDODK�YLVNRVLWDV�GDUL�PHGL�

XP�XGDUD�� 

=LQR]HY�>��@�PHODNXNDQ�NRUHNVL�XQWXN�

EXQ\L�\DQJ�WHUDGLDVL�GDUL�JHWDUDQ�EHQGD�

SDGDW� SDGD� DOLUDQ� IOXLGD� \DQJ� YLVFRXV��

'DODP� WXOLVDQQ\D� GLMHODVNDQ� WHQWDQJ�

LQNRQVLVWHQVL� GDQ� VROXVL�PHQJJXQDNDQ�

SHUVDPDDQ� ):+� XQWXN� EXQ\L� GDUL� YL�

EUDVL�EHQGD�SDGDW�GL�GDODP�DOLUDQ��3HU�

VDPDDQ�����PHQMDGL�� 

� � 

 

  ����� 

GHQJDQ� SHUEHGDDQ� SDGD� VXNX� NHGXD�

GDQ�NHWLJDQ\D�� 

6XNX� NHGXD� SDGD� SHUVDPDDQ� ����

PHUHSUHVHQWDVLNDQ� KDQ\D� WHNDQDQ�

DNXVWLN� �� VHGDQJNDQ�NHFHSDWDQ�SDGD�

VXNX� NHWLJD� GLDPELO� GDUL� PHGDQ�������

SRWHQVLDO� � �� GL� PDQD�

���3DGD�NDVXV�LQL�PHGDQ�

SRWHQVLDO� VROHQRLGDO� � WLGDN� GL�

SHUKLWXQJNDQ�� GL� PDQD�

��7HUOLKDW�EDKZD� � ��

PHUHSUHVHQWDVLNDQ� VNDODU�� VHGDQJNDQ�

���PHUHSUHVHQWDVLNDQ�YHNWRU� 

 

�����0HWRGH� 

%DJLDQ-EDJLDQ� DLUIUDPH� SHVDZDW�

WHUEDQJ� \DQJ� GLLGHQWLILNDVL� VHEDJDL�

VXPEHU� NHELVLQJDQ�� VHEDJDLPDQD�

GLJDPEDUNDQ� SDGD� *DPEDU� ��� DGDODK�

VHEDJDL�EHULNXW�� 

· EDJLDQ�GDUL�VLVWHP�SHQGDUDWDQ�\DQJ�

EHUDGD� GL� OXDU� EDGDQ� SHVDZDW�

WHUEDQJ� SDGD� ZDNWX� OHSDV� ODQGDV�

GDQ�PHQGDUDW��\DLWX�ODQGLQJ�JHDU 

· EDJLDQ�VD\DS�\DQJ�WHUGLUL�GDUL�VODW��

IODS��GDQ�FOHDQ�ZLQJ 

· EDJLDQ�HNRU�\DQJ�WHUGLUL�GDUL�YHUWL�

FDO�WDLO�GDQ�KRUL]RQWDO�WDLO 

3DGD� WDKXQ� ������ ,QWHUQDWLRQDO� &LYLO�

$YLDWLRQ� 2UJDQL]DWLRQ� �,&$2���

PHODSRUNDQ�7HFKQRORJ\�5HDGLQHVV�/HY�

HO� �75/�� XQWXN� NHELVLQJDQ� DLUIUDPH�

SHVDZDW� WHUEDQJ�� GL� DQWDUDQ\D� EDJLDQ�

ODQGLQJ�JHDU��EDJLDQ�SHUDQJNDW�SHQJHQ�

GDOL� NHWLQJJLDQ� �KLJK� OLIW� GHYLFHV�� \DLWX�

SDGD� 75/� ��� GDQ� GLSUHGLNVL� DNDQ����
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PHQFDSDL� NHVLDSDQ� DSOLNDVL� GDQ�

SHQJDPEDQJDQ� 75/� �� SDGD� WDKXQ�

�����LQL>�@� 

 
*DPEDU����%DJLDQ-EDJLDQ�DLUIUDPH�

SHVDZDW�\DQJ�PHQLPEXONDQ�NHELVLQJDQ 

 

3DGD� VWXGL� VHEHOXPQ\D� VXGDK� GLDQD�

OLVLV�NHVHVXDLDQ�SHUVDPDDQ�):+�XQWXN�

RE\HN� SHQHOLWLDQ� NHELVLQJDQ� DLUIUDPH�

SHVDZDW� 1����� \DQJ� PHUXSDNDQ� NRQ�

VRUVLXP� EHEHUDSD� OHPEDJD� SHQHOLWLDQ�

GDQ� PDQXIDNWXU� GL� ,QGRQHVLD� >��@��

7HWDSL�GL�GDODP�DQDOLVLV�WHUVHEXW�EHOXP�

GLEDQGLQJNDQ� GHQJDQ� PHWRGH� NRP�

SXWDVL�\DQJ�VHVXDL��'L�GDODP�WXOLVDQ�LQL�

GLDQDOLVLV� PHWRGH� NRPSXWDVL� \DQJ�

VHVXDL� XQWXN� PHPSUHGLNVL� NHELVLQJDQ�

RE\HN�WHUVHEXW� 

3HPRGHODQ� NHELVLQJDQ� DLUIUDPH� SH�

VDZDW�WHUEDQJ�\DQJ�WHRUL�GDVDUQ\D�DGD�

ODK� DHURGLQDPLND� GDSDW� GLODNXNDQ�

GHQJDQ� PHWRGH� \DQJ� VXGDK� XPXP�

GLJXQDNDQ� GDODP� SHUDQFDQJDQ� DHUR�

GLQDPLND� SHVDZDW� WHEDQJ� \DLWX� &RP�

SXWDWLRQDO�)OXLG�'\QDPLF� �&)'���-LND�

GLNKXVXVNDQ� SDGD� NHELVLQJDQQ\D��

PDND� GDSDW� GLJXQDNDQ� PHWRGH� \DQJ�

OHELK�SUHVLVL�� \DLWX�FRPSXWDWLRQDO�DHU�

RDFRXVWLFV� �&$$��� 6HODQMXWQ\D� DNDQ�

GLSDSDUNDQ� EDJDLPDQD� NHVLPSXODQ� XQWXN�

PHQJJXQDNDQ� PHWRGH� GDQ� SHUDQJNDW�����

OXQDN�\DQJ�VHVXDL��GDUL�KDVLO�DQDOLVLV��GDSDW�

GLDPELO� GHQJDQ� PHPSHUWLPEDQJNDQ������

EHEHUDSD�NRQGLVL� 

'DODP� NRPSXWDVL� SHUDQFDQJDQ� SHVDZDW�

WHUEDQJ� XPXPQ\D� GLJXQDNDQ� PHWRGH���

VLPXODVL� GDQ� SHPRGHODQ�� +DO� LQL������������

GLSHUWLPEDQJNDQ� WLQJNDW� NHVXOLWDQ���������

SHQHUDSDQ� SDUDPHWHU-SDUDPHWHU� XQWXN�

PHODNXNDQ� VLPXODVL�� � -LND� VLPXODVL� WLGDN�

PHPXQJNLQNDQ� XQWXN� GLODNXNDQ�� PDND�

GLEXDW�SHPRGHODQ�XQWXN�PHQGHNDWL�NRQGLVL�

VHEHQDUQ\D�� DWDX� XQWXN� PHQGHNDWL� KDVLO�

\DQJ� VDPD� GHQJDQ� HNVSHULPHQ�� 6NHQDULR�

DQWDUD�SHPRGHODQ�GDQ�VLPXODVL�XQWXN�&)'�

LQL� DQWDUD� ODLQ� '16�� /(6�� 5$16�� DWDX�

'(6��\DQJ�DNDQ�GLXUDLNDQ�VHODQMXWQ\D� 

'LUHFW� 1XPHULFDO� 6LPXODWLRQ� �'16�� DWDX�

VLPXODVL� QXPHULN� ODQJVXQJ�� PHUXSDNDQ�

PHWRGH� VLPXODVL� &)'� GHQJDQ����������������

PHQ\HOHVDLNDQ�SHUVDPDDQ�1DYLHU�–�6WRNHV�

SDGD� UHQWDQJ� ZDNWX� GDQ� UXDQJ� GDUL��������

WXUEXOHQV�IOXLGD�\DQJ�EHUJHUDN 

�/DUJH� (GG\� 6LPXODWLRQ� �/(6�� DGDODK��

VLPXODVL�QXPHULN�\DQJ�MXJD�PHQ\HOHVDLNDQ�

SHUVDPDDQ� 1DYLHU� –� 6WRNHV� XQWXN����������

WXUEXOHQVL��GDODP�UHQWDQJ�ZDNWX�GDQ�UXDQJ�

\DQJ�OHELK�SDQMDQJ 

5H\QROGV�$YHUDJH�1DYLHU-6WRNHV�(TXDWLRQ�

�5$16�� PHUXSDNDQ� PHWRGH� NRPSXWDVL�

\DQJ�PHQJJXQDNDQ� SHPRGHODQ�PDWHPDWLN�

XQWXN�WXUEXOHQVL�\DQJ�EHUXEDK-XEDK� 
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3HUEDQGLQJDQ� NHWLJDQ\D� GLLOXVWUDVLNDQ�

SDGD�*DPEDU��� 

*DPEDU����,OXVWUDVL�SHUEDQGLQJDQ�PHWRGH�

NRPSXWDVL�&)' 

 

 5HVROYHG� DUWLQ\D� SHQ\HOHVDLDQ� SHU�

VDPDDQ�� GDODP� NDVXV� LQL� DGDODK� SHUVD�

PDDQ� GLIHUHQVLDO� ):+�� GLODQMXWNDQ�

GHQJDQ� VLPXODVL� \DQJ� GLMDODQNDQ� ROHK�

SHUDQJNDW� OXQDN�� 6HGDQJNDQ� PRGHOHG�

DUWLQ\D� VROXVL� \DQJ� GLWDPSLONDQ� ROHK�

SHUDQJNDW� OXQDN� DGDODK� KDVLO� GDUL� SHQ�

GHNDWDQ�SHPRGHODQ�� 

 6HODLQ� NHWLJDQ\D�� VDDW� LQL� VXGDK�

GLNHPEDQJNDQ� PHWRGH� EDUX� \DLWX� '(6��

'HWDFKHG�(GG\�6LPXODWLRQ� �'(6��DGDODK�

PHWRGH� K\EULG� \DQJ�PHPSHUODNXNDQ� VH�

EDJLDQ�DOLUDQ�\DQJ�EHUNHODNXDQ�QHDU-ZDOO�

UHJLRQ� GHQJDQ� 5$16�� GDQ� PHPSHUOD�

NXNDQ� VHEDJLDQ� DOLUDQ� \DQJ� ODLQ� GHQJDQ�

/(6� 

 3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

0HQGH]� >��@�� SHUVDPDDQ� ):+� GLWHUDS�

NDQ� SDGD� NRPSXWDVL� XQWXN� PHPSUHGLNVL�

NHELVLQJDQ�SDGD�DOLUDQ�PHVLQ�MHW��7XOLVDQ�

WHUVHEXW� PHQJJDPEDUNDQ� WHQWDQJ� DOLUDQ�

WXUEXOHQVL� GHQJDQ� GLPHQVL� \DQJ� UHODWLI�

EHVDU�� 

 3DGD� DZDOQ\D� VDQJDW� VXOLW�

PHQHPXNDQ�NHFRFRNDQ�DQWDUD�SHPRGHODQ�

NHELVLQJDQ� DLUIUDPH� SHVDZDW� LQL� GHQJDQ�

KDVLO� HNVSHULPHQ�� +DO� LQL� VDQJDW� EHUJDQ�

WXQJ� SDGD� NHWHOLWLDQ� SHQJJXQDDQ� PRGHO�

GDQ� DWDX� VLPXODVL� \DQJ� WHSDW� XQWXN� DLU�

IUDPH� SHVDZDWQ\D�� 6HODLQ� LWX�� SHQJXMLDQ�

VHQGLUL� MXJD� EHUJDQWXQJ� SDGD� EDQ\DN� KDO�

\DQJ�PHPSHQJDUXKL� 

D� KDVLO� XML� ODSDQJDQ� PHUXSDNDQ� NH�

ELVLQJDQ�\DQJ� WHULQWHJUDVL�GDUL�VHOXUXK�

EDJLDQ�SHVDZDW�WHUEDQJ 

E� SHQJXMLDQ� GHQJDQ� PHQJJXQDNDQ�

WHURZRQJDQ� DQJLQ� KDQ\D� XQWXN� DLU�

IUDPH� SHVDZDW�� PHPHUOXNDQ� WHURZRQ�

JDQ� DQJLQ� \DQJ� PHPLOLNL� DFRXVWLF�

WUHDWPHQW 

7HWDSL� GL� GDODP� SHUNHPEDQJDQQ\D�� EH�

EHUDSD�SHQHOLWLDQ�PHQHPXNDQ�NHVHVXDLDQ�

\DQJ�FXNXS�PHPXDVNDQ�>�����@� 

 
�����2SHQ)2$0 

 2SHQ)2$0� PHUXSDNDQ� VDODK� VDWX�

SHUDQJNDW� OXQDN�2SHQ�6RXUFH�GDUL�2SHQ�

)2$0� )RXQGDWLRQ�� \DQJ� GDSDW�

GLJXQDNDQ� XQWXN� NRPSXWDVL� DHUR�

GLQDPLND�� VWUXNWXU�� GDQ� DHURDNXVWLN��

2SHQ)2$0� GDSDW� GLJXQDNDQ� VHEDJDL�

VROYHU� GDQ� MXJD� XQWXN� PHQHUDSNDQ�

SHPRGHODQ�� $GDSXQ� SHPURJUDPDQ�

GLNHPEDQJNDQ�GDUL�&���OLEUDULHV�� 

  'DODP� DHURGLQDPLND�� SHUDQJNDW� OXQDN�

LQL� GLJXQDNDQ� DQWDUD� ODLQ� XQWXN� VLPXODVL�

DOLUDQ�GHQJDQ�PHQDPSLONDQ�GLVWULEXVL�NH�

FHSDWDQ�� 'DODP� DQDOLVLV� VWUXNWXU��

SHUDQJNDW� OXQDN� LQL� GDSDW� PHQXQMXNNDQ�

GLVWULEXVL� WHNDQDQ� SDGD� SHUPXNDDQ� DWDX�
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YROXPH� VXDWX� EDKDQ�� 'DQ� EHUEDJDL�

SHPRGHODQ� XQWXN� DOLUDQ-DOLUDQ� WXUEXOHQ�

>�@� 

 

���+DVLO�GDQ�3HPEDKDVDQ� 

.HELVLQJDQ� \DQJ� WLPEXO� GDUL� DLUIUDPH�

SHVDZDW� WHUEDQJ�� PHUXSDNDQ� JDEXQJDQ�

DQWDUD�NHELVLQJDQ�\DQJ�GLWLPEXONDQ�ROHK�

ODMX� DOLUDQ�� HIHN� WXUEXOHQV�� GDQ� JHWDUDQ�

SHUPXNDDQ� DLUIUDPH� LWX� VHQGLUL�� 'L� GD�

ODP�VWXGL�VHEHOXPQ\D�VXGDK�GLEDKDV�WHQ�

WDQJ�SHQJJXQDDQ�SHUVDPDDQ�\DQJ�VHVXDL�

XQWXN� SHPRGHODQ� NHELVLQJDQ� DLUIUDPH�

SHVDZDW� WHUEDQJ� LQL�� \DLWX� SHUVDPDDQ�

):+�� 7HWDSL� GL� GDODP� WXOLVDQ� LQL� GL�

PDVXNNDQ� NRUHNVL� GDUL� =LQRQHY�� 6H�

GDQJNDQ�XQWXN�PHWRGH�NRPSXWDVL�GLSHU�

WLPEDQJNDQ� EHEHUDSD� \DQJ� GLNHP�

EDQJNDQ�GL�GDODP�&)'��8QWXN�LQL�GLWLQ�

MDX� EHEHUDSD� PHWRGH� \DQJ� VXGDK� GLO�

DNXNDQ� GL� GDODP� DHURDNXVWLN� GDQ�

SHUNHPEDQJDQQ\D�� DQWDUD� ODLQ� SDSDUDQ�

VHPLQDU� \DQJ� GLVDPSDLNDQ� ROHK� -XULM�

6RGMD�GL�'HSDUWPHQW�RI�3K\VLFV��8QLYHU�

VLW\� RI� /MXEOMDQD� SDGD� ������ GDQ�

<XHSLQJ�*XR�GDODP�,QWHUQDWLRQDO�:RUN�

VKRS� ³&RPSXWDWLRQDO� ([SHULPHQW� LQ�

$HURDFRXVWLFV´� ������ GDQ� GLVNXVL�

GHQJDQ�WLP�DHURGLQDPLND�3�7��'LUJDQWD�

UD� ,QGRQHVLD� �37',�� SDGD� WDKXQ� �����

VDPSDL�VDDW�LQL��0HWRGH�NRPSXWDVL�WLGDN�

ELVD�VHSHQXKQ\D�PHQJJXQDNDQ�VLPXODVL��

PHQJLQJDW� NHUXPLWDQ� SHUVDPDDQ� \DQJ�

KDUXV�GLVHOHVDLNDQ� 

8QWXN�PHPRGHONDQ�VLPXODVL�GDUL� WXUEX�

OHQVL� GL� SHUPXNDDQ� DLUIUDPH� SHVDZDW�

WHUEDQJ�� WLGDN� ELVD� PHQJDFX� NHSDGD�

0HQGH]�� ����� >��@��+DO� LQL� GLVHEDENDQ�

NDUHQD�RE\HN�SHQHOLWLDQ�0HQGH]� DGDODK�

MHW� \DQJ� WXUEXOHQVLQ\D� FHQGHUXQJ�

EHUXNXUDQ� EHVDU�� 6HGDQJNDQ� WXUEXOHQVL�

SDGD� SHUPXNDDQ� DLUIUDPH� SHVDZDW� DGD�

ODK�WXUEXOHQVL�NHFLO�\DQJ�FHQGHUXQJ�EHU�

EHQWXN� VHSHUWL� VROHQRLGDO� �OLKDW� ODJL�

*DPEDU����� 

8QWXN� SHUDQJNDW� OXQDN�� MLND� PHQJDFX�

NHSDGD�SHQHOLWLDQ-SHQHOLWLDQ� WHQWDQJ�NH�

ELVLQJDQ� \DQJ� VXGDK� GLODNVDQDNDQ�� VDQ�

JDW� EDQ\DN� SLOLKDQQ\D��%DLN� \DQJ� ELDVD�

GLJXQDNDQ� XQWXN� DHURGLQDPLND� VHFDUD�

XPXP��PDXSXQ�DHRDNXVWLND�VHFDUD�NKX�

VXV�� 'LVNXVL� SHQXOLV� GHQJDQ� WLP� DHUR�

GLQDPLND� 37',�� PHPXQJNLQNDQ� XQWXN�

PHQJJXQDNDQ� SHUDQJNDW� OXQDN� \DQJ� GL�

DPELO� GDUL� 2SHQ� 6RXUFH�� \DLWX� 2SHQ�

)2$0��:DODXSXQ� GL� 37',� VHQGLUL� EH�

OXP� SHUQDK� GLODNXNDQ� VLPXODVL� DWDXSXQ�

SHPRGHODQ�PHQJJXQDNDQ�SHUDQJNDW� WHU�

VHEXW� XQWXN� SUHGLNVL� NHELVLQJDQ�� 0DND�

GLDPELO� VXDWX� UHIHUHQVL� GDUL� SHQHOLWLDQ�

GDQ� HNVSHULPHQ� \DQJ� GLODNXNDQ� ROHK�

-DUR]V�SDGD�WDKXQ�����>��@� 

 

���6LPSXODQ� 

%HUGDVDUNDQ�DQDOLVLV�GDQ�GLVNXVL�GL�DWDV��

PHWRGH� \DQJ� GLDQJJDS� SDOLQJ� VHVXDL�

DGDODK�5$16�\DQJ�KDQ\D�VHEDJLDQ�NHFLO�

PHQJJXQDNDQ� SHUDQJNDW� OXQDN� VHEDJDL�
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VROYHU�� GDQ� VHEDJLDQ� EHVDU� \DQJ� ODLQ�

DGDODK� SHPRGHODQ�� 3HQGHNDWDQ� LQL�

GLQLODL�SDOLQJ�VHVXDL�XQWXN�GLWHUDSNDQ�GL�

GDODP�NHODQMXWDQ�SHQHOLWLDQ�SUHGLNVL�NH�

ELVLQJDQ�DLUIUDPH�SHVDZDW�WHUEDQJ��NKX�

VXVQ\D� SHVDZDW� 1���� \DQJ� VDDW� LQL� GL�

PDQXIDNWXU� GL� 37',�� 6HGDQJNDQ�

SHUDQJNDW� OXQDN� \DQJ� DNDQ� GLJXQDNDQ�

DGDODK�2SHQ)2$0�� 6HODLQ� LWX� GLKDUDS�

NDQ� ELVD� PHQMDGL� UHIHUHQVL� GDODP�

SHUDQFDQJDQ�SHVDZDW�WHUEDQJ�GL�,QGRQH�

VLD�VHODQMXWQ\D� 

 

���8FDSDQ�7HULPD�.DVLK� 

7XOLVDQ� LQL� PHUXSDNDQ� EDJLDQ� GDUL�

SHQHOLWLDQ� SHQXOLV� \DQJ� DNDQ� PHQMDGL�

GHVHUWDVL� GL� 3URJUDP� 6WXGL� ,OPX� )LVLND�

GL�8QLYHUVLWDV� ,QGRQHVLD��DWDV�GXNXQJDQ�

GDUL� 8QLYHUVLWDV� 'LUJDQWDUD� 0DUVHNDO�

6XU\DGDUPD��-DNDUWD� 

� 

���5HIHUHQVL� 

�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ��������

%XUGHQ�RI�'LVHDVH�IURP�(QYLURQPHQ�

WDO�1RLVH��(XURSHDQ�&RPPLVVLRQ�� 

�� .XVXPDOHVWDUL�� $�6��� 6XNLUQR�� 6���

6XU\DQHJDUD�� 0XK��� 6XGLE\R�� +��

��������2Q�'HYHORSLQJ�WKH�1RLVH�5H�

GXFWLRQ� 0RGHO� IRU� ,QGRQHVLDQ� $YLD�

WLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI� $YLD�

WLRQ� 6FLHQFH� DQG� 7HFKQRORJ\�� �� ��

����-���� 

�� 'REU]\QVNL�� :HUQHU�� �������� $OPRVW�

���<HDUV�RI�$LUIUDPH�1RLVH�5HVHDUFK��

:KDW�'LG�:H�$FKLHYH"�-RXUQDO�RI�$LU�

FUDIW��9RO����1R��������–���� 

�� $GLE�� 0��� &DWDODQR�� )��� +LOHPDQ�� -���

+XII�� '��� ,WR�� 7��� -RVHO]RQ�� $���

.KDOHWVNL\��<���0LFKHO��8���0RQJHDX���

/��� 7HVWHU�� %�-�� ������� 1RYHO� $LUFUDIW�

1RLVH�7HFKQRORJ\�5HYLHZ�DQG�0HGLXP�

DQG�/RQJ�7HUP�1RLVH�5HGXFWLRQ�*RDOV��

,QWHUQDWLRQDO� &LYLO� $YLDWLRQ� 2UJDQL]D�

WLRQ� 

�� )IRZFV�:LOOLDPV��-�(���+DZNLQJV��'�/��

�������� 6RXQG� *HQHUDWLRQ� E\� 7XUEX�

OHQFH� DQG� 6XUIDFHV� LQ� $UELWUDU\� 0R�

WLRQ��5R\DO�6RFLHW\�3XEOLVKLQJ� 

�� *UHHQVKLHOGV��&�-����������2SHQ)2$0�

8VHU� *XLGHV� YHU���� 7KH� 2SHQ)2$0�

)RXQGDWLRQ� 

�� *ROGVWHLQ��0�(����������$HURDFRXVWLFV��

0F�*UDZ�-�+LOO 

�� /LJKWKLOO��0�-����������2Q�6RXQG�*HQ�

HUDWHG� $HURG\QDPLFDOO\�� ,�� *HQHUDO�

7KHRU\��5R\DO�6RFLDW\�3XEOLVKLQJ� 

�� /LJKWKLOO�0�-�� ��������2Q� 6RXQG�*HQ�

HUDWHG�$HURG\QDPLFDOO\��,,��7XUEXOHQFH�

DV� D� 6RXUFH� RI� 6RXQG�� 5R\DO� 6RFLDW\�

3XEOLVKLQJ� 

��� .XVXPDOHVWDUL�� $�6��� 6XNLUQR�� 6���

6XU\DQHJDUD�� 0XK��� 6XGLE\R�� +��

�������� 3UHGLNVL� .HELVLQJDQ� $LUIUDPH�

3HVDZDW� 7HUEDQJ� GHQJDQ� $SOLNDVL�

)IRZFV�:LOOLDPV�–�+DZNLQJ�(TXDWLRQ��
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 3URVHGLQJ� 6HPLQDU� 1DVLRQDO� 6DLQV�

7HNQRORJL� GDQ� ,QRYDVL� ,QGRQHVLD�� ��-

�����$NDGHPL�$QJNDWDQ�8GDUD��� 

��� =LQRQHY�� $�� �������� $SOLFDWLRQ� RI�

)IRZFV�:LOOLDPV�–�+DZNLQJV�(TXDWLRQ�

WR�6RXQG�5DGLDWLRQ�DQG�9LEUDWLQJ�6ROLG�

2EMHFW�LQ�D�9LVFRXV�)OXLG��,QFRQVLVWHQ�

FLHV�DQG�7KH�&RUUHFW�6ROXWLRQ��3URFHG�

LQJ�RI� ,QQRYDWLRQ� LQ�$FRXVWLFV�DQG�9L�

EUDWLRQ� $QQXDO� &RQIHUHQFH�� ���-�����

$XVWUDOLDQ�$FRXVWLFDO�6RFLHW\�� 

��� 0HQGH]�� 6��� 6KRH\EL�� 0��� /HOH�� 6�.���

0RLQ�� 3�� �������� 2Q� WKH� 8VH� � RI� WKH�

)IRZFV�:LOOLDPV�–�+DZNLQJV�(TXDWLRQ�

WR� 3UHGLFW� IDU-ILHOG� -HW� 1RLVH� IURP�

/DUJH�(GG\�6LPPXODWLRQ��,QWHUQDWLRQDO�

-RXUQDO� RI� $HURDFRXVWLFV� 9RO���� ,VVXH�

�-����-��� 

��� /LOOH\��*�0����������7KH�3UHGLFWLRQ�RI�

$LUIUDPH� 1RLVH� DQG� &RPSDULVRQ� ZLWK�

([SHULPHQW��-RXUQDO� RI� 6RXQG�DQG�9L�

EUDWLRQ������������-���� 

��� -DURV]��.���&]DMND��,���*RODĞ��$����������

,PSOHPHQWDWLRQ� RI� )IRZFV� :LOOLDPV�

DQG� +DZNLQJV� $HURDFRXVWLFV� $QDORJ\�

LQ� 2SHQ)2$0�� 9LEUDWLRQ� LQ� 3K\VLFDO�

6\VWHPV�9RO��������-���� 


