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$%675$.

3RWHQVL�NXQ\LW�XQWXN�GLRODK�PHQMDGL�EHUEDJDL�PDFDP�DQHND�SURGXN�REDW�DWDX�PDNDQDQ�VDQJDW�EHVDU��NDUHQD�PDVLK�
EDQ\DN�PDV\DUDNDW�\DQJ�PHNRPVXPVL�REDW�REDWDQ�PDXSXQ�PLQXPDQ�WUDGLVLRQDO�VHFDUD�DODPL�VHNDUDQJ�LQL�FRQWRKQ\D�
PLQXPDQ�NXQLU�DVHP��6DODK�VDWX�GDHUDK�SHQJKDVLO�NXQ\LW�DGDODK�.HFDPDWDQ�6ODKXQJ�NDUHQD�NRQGLVL�JHRJUD¿V�\DQJ�
FRFRN�XQWXN�NRPRGLWL�NXQ\LW��'DODP�SHQJRORKDQ�NXQ\LW�PLWUD�PHQJDODPL�NHVXOLWDQ�GDODP�SURVHV�SHQJHULQJDQ�NXQ\LW�
NDUHQD� GDODP� SURVHV� SHQJHULQJDQ� PLWUD� PHPDQIDDWNDQ� HQHUJL� PDWDKDUL�� DSDELOD� PHQGXQJ� DWDX� KXMDQ� PLWUD�
PHQJXPSXONDQ�ODJL�VHULQJNDOL�WLPEXO�MDPXU�NDUHQD�NDGDU�DLU�GL�NXQ\LW�PDVLK�FXNXS�WLQJJL��6HGDQJNDQ�VWDQGDU�XQWXN�
NXQ\LW�NHULQJ�NDGDU�DLUQ\D�PDNVLPDO�������6HKLQJJD�WLP�PHPEXDW�SHQJHULQJ�NXQ\LW�GHQJDQ�EDKDQ�EDNDU�/3*�\DQJ�ELVD�
GLNRQWURO�NHFHSDWDQ�XGDUD�PDXSXQ�WHPSHUDWXU�\DQJ�DGD�GLGDODP�ER[�SHQJHULQJ�GDQ�GLOHQJNDSL�NDFD�WUDQVSDUDQ�XQWXN�
PHOLKDW�¿VLN�NXQ\LW�GL�GDODP�ER[�SHQJHULQJ�

.DWD�.XQFL��NXQ\LW��NDGDU�DLU��ER[�SHQJHULQJ
�

$%675$&7

7KH�SRWHQWLDO�RI�WXUPHULF�WR�EH�SURFHVVHG�LQWR�YDULRXV�NLQGV�RI�YDULRXV�PHGLFLQDO�RU�IRRG�SURGXFWV�LV�YHU\�ODUJH��EHFDXVH�
WKHUH�DUH�VWLOO�PDQ\�SHRSOH�ZKR�PHNRPVXPVL�PHGLFLQHV�DQG�WUDGLWLRQDO�EHYHUDJHV�QDWXUDOO\�QRZ�IRU�H[DPSOH�WKH�GULQN�
WXUPHULF� WDPDULQG��2QH�RI� WKH� WXUPHULF� SURGXFLQJ� UHJLRQV� LV� 6ODKXQJ�6XEGLVWULFW� GXH� WR� JHRJUDSKLFDO� FRQGLWLRQV�
VXLWDEOH�IRU�WXUPHULF�FRPPRGLW\��,Q�WXUPHULF�FKHZLQJ�SDUWQHUV�KDYH�GLI¿FXOW\�LQ�WKH�SURFHVV�RI�GU\LQJ�WXUPHULF�EHFDXVH�
LQ�WKH�SURFHVV�RI�GU\LQJ�WKH�SDUWQHUV�XVH�VRODU�HQHUJ\��ZKHQ�FORXG\�RU�UDLQ�FROOHFWLQJ�SDUWQHUV�RIWHQ�DULVH�PXVKURRPV�
EHFDXVH�WKH�ZDWHU�FRQWHQW�LQ�WXUPHULF�LV�VWLOO�TXLWH�KLJK��:KLOH�WKH�VWDQGDUG�IRU�GU\�WXUPHULF�PD[LPXP�ZDWHU�FRQWHQW�RI�
�����6R�WKH�WHDP�PDGH�D�WXUPHULF�GU\HU�ZLWK�/3*�IXHO�WKDW�FDQ�EH�FRQWUROOHG�DLU�YHORFLW\�DQG�WHPSHUDWXUH�LQ�WKH�GU\HU�
ER[�DQG�HTXLSSHG�ZLWK�WUDQVSDUHQW�JODVV�WR�VHH�WKH�SK\VLFDO�WXUPHULF�LQ�WKH�GU\HU�ER[�

.H\ZRUGV��WXUPHULF��PRLVWXUH�FRQWHQW��ER[�GU\HU

�

3(1'$+8/8$1

'DHUDK�3RQRURJR�WHUXWDPD�SDGD�GDHUDK�GDWDUDQ�WLQJJL�EDQ\DN�WXPEXK�WDQDPDQ�NXQ\LW�\DQJ�
VHODPD� LQL�PDVLK� EHOXP� WHUVHQWXK� ROHK� WHNQRORJL� GDODP� SURVHV� SHQJRODKDQ� NXQ\LW�� VHGDQJNDQ�
WLQJNDW� NHEXWXKDQ� PDV\DUDNDW� DNDQ� NXQ\LW� VDQJDWODK� WLQJJL�� NDUHQD� NXQ\LW� VDQJDW� EHUPDQIDDW�
VHEDJDL�EXPEX�PDVDNDQ��EDKDQ�GDVDU�NRVPHWLN���EDKDQ�MDPX�GDQ�\DQJ�PDVLK�EDQ\DN�ODJL�SURGXN�
WXUXQDQQ\D�\DQJ�NHWHUVHGLDQ\D�WLGDN�DNDQ�KDELV�NDUHQD�ELVD�GLWDQDP�NHPEDOL�

3URVHV�SHQJRODKDQ�NXQ\LW�SDGD�XPXPQ\D�WHUGLUL�GDUL��3HQ\RUWLUDQ�GLPDQD�SHPLVDKDQ�NXQ\LW�
GDUL� WDQDK� GDQ� NRWRUDQ� DJDU� WLGDN� WHUFDPSXU� GDODP� SURVHV� VHODQMXWQ\D�� 3HQ\XFLDQ� GLPDQD� LQL�
EHUWXMXDQ� XQWXN�PHPEHUVLKNDQ� NXQ\LW� DJDU� WDQDK� \DQJ�PHOHNDW� SDGD� NXQ\LW� ELVD� GLKLODQJNDQ��
3HUDMDQJDQ� GLPDQD� SURVHV� LQL� EHUWXMXDQ� XQWXN� PHPRWRQJ� NXQ\LW� DJDU� PHPXGDKNDQ� GDODP�
SHQJHULQJDQ��GDODP�SURVHV�LQL�XPXPQ\D�PHQJJXQDNDQ�WHQDJD�PDQXDO��\DLWX�SHPRWRQJDQ�GHQJDQ�
FDUD�WUDGLVLRQDO�PHQJJXQDNDQ�SLVDX�NXQ\LW�GDQ�PHQJHULQJNDQ�PHQJJXQDNDQ�WHQDJD�PDWDKDUL�

3URVHV�SHQJRODKDQ�WHUVHEXW� WHQWXQ\D�PHPDNDQ�ZDNWX�\DQJ�UHODWLI� ODPD�NKXVXVQ\D�SDGD�
SURVHV�SHPRWRQJDQ�GDQ�SHQJHULQJDQ��+DO�LQL�GLNDUHQDNDQ�EHEHUDSD�IDNWRU��\DLWX�PLQLPQ\D�WHQDJD�
\DQJ�GLSHNHUMDNDQ�XQWXN�PHPRWRQJ�NXQ\LW�� GDQ� WLGDN�PHQHQWXQ\D� LNOLP�FXDFD�\DQJ�PHPEXDW�
SURVHV�SHQJHULQJDQ�WLGDN�PDNVLPDO��6HKLQJJD�SDUD�SHWDQL�OHELK�VHULQJ�PHQMXDO�NXQ\LW�GDODP�EHQWXN�
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VHJDU�NDUHQD�WLGDN�PHPHUOXKNDQ�SHQJRODKDQ�\DQJ�PHPDNDQ� �EDQ\DN�ZDNWX��ELD\D�GDQ�WHQDJD��
3DGDKDO�MLND�GLOLKDW�PDQIDDW�GDUL�SHPRWRQJDQ�GDQ�SHQJHULQJDQ�VDQJDW�EDQ\DN��\DLWX��PHPXGDKNDQ�
GDODP� SHQ\LPSDQDQ��PHQMDGLNDQ� NXQ\LW� WDKDQ� OHELK� ODPD��PHPXGDKNDQ� GDODP� SHQJDQJNXWDQ��
PHQLPEXONDQ�DURPD�NKDV�SDGD�EDKDQ�VHUWD�PHPLOLNL�QLODL�HNRQRPL�\DQJ�OHELK�WLQJJL�

'LPDQD�VHEDJLDQ�EHVDU�SHWDQL�NXQ\LW�VDQJDW�NHVXOLWDQ�XQWXN�PHQJRODK�EDKDQ�NXQ\LW��+DO�LQL�
NDUHQD� FXDFD� \DQJ� NXUDQJ�PHQGXNXQJ� XQWXN� SURVHV� SHQJRODKDQ� EDKDQ� WHUVHEXW��$GDSXQ� FDUD�
SHQJRODKDQ�DGDODK�GHQJDQ�FDUD�PHQMHPXUQ\D�KDO�LQL�PHQ\HEDENDQ�SHWDQL�NXQ\LW�GL�'HVD��:DWHV�LQL�
PHQMXDO�KDQ\D�GHQJDQ�EDKDQ�\DQJ�PDVLK�PHQWDK�GDQ�KDUJD�GDUL�NXQ\LW�LQLSXQ�VDQJDWODK�UHQGDK�

6HKLQJJD� GLEXWXKNDQ� DODW� SHQJHULQJ� NXQ\LW�� NDUHQD� MLND� PDVLK� PHQJJXQDNDQ� FDUD�
WUDGLVLRQDO� DNDQ� DGD� SHQ\XVXWDQ� EHUDW� GDQ� NXUDQJ� KLJLQLV�� +DO� LQL� GLNDUHQDNDQ� ROHK� SURVHV�
SHQMHPXUDQ�GHQJDQ�PDWDKDUL�\DQJ�PHPDNDQ�ZDNWX�KLQJJD����KDUL�WHQWX�PHPEXDW�VHEDJLDQ�NXQ\LW�
PHQMDGL�PHQMDPXU�� GDQ� WHQWXQ\D� WLGDN�ELVD� GLMXDO�� 3HUEHGDDQ�NXQ\LW� \DQJ�GLNHULQJNDQ�GHQJDQ�
GLMHPXU� GDQ� PHQJJXQDNDQ� SHQJHULQJ� \DLWX�� .XQ\LW� OHELK� EHUVLK� GHQJDQ� PHQJJXQDNDQ� ERN�
SHQJHULQJ��NDUHQD�SURVHV�SHQJHULQJDQ�WHUMDGL�GLGDODP�ERN�MDGL�WLGDN�WHUNRQWDPLQDVL�ROHK�GHEX�GDQ�
NRWRUDQ±NRWRUDQ� ODLQQ\D� GDQ� PHQMDGLNDQ� NXQ\LW� NHULQJ� OHELK� FHSDW� GDUL� SDGD� GLMHPXU�� KDO� LQL�
PHQFHJDK�NXQ\LW�\DQJ�PXODL�PHQMDPXU�GDQ�PHPEXVXN�NDUHQD�SHQMHPXUDQ�PHPDNDQ�ZDNWX����KDUL�
GLGDHUDK�\DQJ�NHOHPEDEDQ\D�WLQJJL��2OHK�NDUHQD�LWX�GLEXDW�WHURERVDQ�EDUX��\DLWX� �PHPDQIDDWNDQ�
ER[� SHQJHULQJ� XQWXN� PHQJHULQJNDQ� NXQ\LW�� GLKDUDSNDQ� GDSDW� PHQLQJNDWNDQ� SHQMXDODQ� NXQ\LW�
VHFDUD�KLJLQLV�\DQJ�DGD�GL�GHVD�ZDWHV��\DQJ�QDQWLQ\D�PHPSHUPXGDK�NRQVXPHQ�GDODP�SHPDNDLDQ�

0(72'(

0HWRGH�SHQGHNDWDQ�\DQJ�WHSDW�XQWXN�PHQLQJNDWNDQ�SURGXNVL�NXQ\LW�NHULQJ�\DQJ�KLJLQLV�
\DLWX�GHQJDQ�FDUD�PHPEXDW�ER[�SHQJHULQJ�WHUWXWXS��'HQJDQ�EDQWXDQ�EORZHU�XQWXN�PHQJHOXDUNDQ�
XDS�SDQDV�\DQJ�DGD�GLGDODP�ERN�\DQJ�PHQJDQGXQJ�DLU�DJDU� WLGDN�NHPEDOL�GLVHUDS�ROHK�NXQ\LW�
VHWHODK�VHOHVDL�SURVHV�SHQJHULQJDQ�
�

*DPEDU����'HVDLQ�PHVLQ�SHQJHULQJ�NXQ\LW�EDKDQ�EDNDU�/3*

:LGRGR��3HPDQIDDWDQ�%R[�3HQJHULQJ�'DODP�3HQLQJNDWDQ�+LJLHQLWDV��

��



�1DPD�EDJLDQ�SHQJHULQJ��

��� %ORZHU�GLJXQDNDQ�XQWXN�PHQ\HUDS�DLU�SDGD�XGDUD�GLGDODP�ER[�SHQJHULQJ

��� .RQWURO�NHFHSDWDQ�EORZHU�GDQ�WHPSHUDWXU��GLJXQDNDQ�XQWXN�PHQJDWXU�NHFHSDWDQ�XGDUD�

\DQJ�NHOXDU�GDUL�ER[�SHQJHULQJ�GDQ�PHQVWDELONDQ�WHPSHUDWXU�\DQJ�DGD�GL�GDODP�ER[�

SHQJHULQJ�

��� .DFD�GLJXQDNDQ�XQWXN�PHOLKDW�¿VLN�NXQ\LW�GL�GDODP�ER[�SHQJHULQJ�DJDU�VHVXDL�\DQJ�

GLLQJLQNDQ�

��� .RPSRU�VHEDJDL�VXPEHU�SDQDV�\DQJ�PHQJJXQDNDQ�EDKDQ�EDNDU�/3*�\DQJ�GLOHQJNDSL�

VHOHQRLG�XQWXN�PHQJRQWURO�JDV�\DQJ�NHOXDU�GDUL�WDEXQJ�/3*�

6LVWHP�.HUMD�$ODW�3HQJHULQJ��
��� .XQ\LW�GLOHWDNNDQ�SDGD�WUD\��GDQ�GLDWXU�DJDU�PHUDWD�
��� %XND� NDWXS� DOLUDQ� EDKDQ� EDNDU� \DQJ� DNDQ� PHQ\DODNDQ� DSL� SDGD� NRPSRU� GDQ� DWXU�

NHFHSDWDQ�EORZHU�
��� 6ROHQRLG�GDQ�NDWXS�EHUIXQJVL�VHEDJDL�NRQWURO�VXKX�\DQJ�GLLQJLQNDQ�
��� .HWLND�PHPXODL��VROHQRLG�EHNHUMD�GHQJDQ�PHQJDOLUNDQ�JDV�\DQJ�EHUDVDO�GDUL�/3*��GDQ�

PHQ\DODNDQ�DSL�SDGD�NRPSRU�\DQJ�VXGDK�GLEXND�VHEHOXPQ\D��*DV�DNDQ�EHUVLQJJXQJDQ�
GHQJDQ�SHPDQWLN�DSL�SDGD�NRPSRU��VHKLQJJD�DSL�WHUXV�PHQ\DOD�VDPSDL�WHUFDSDL�VXKX�
\DQJ�WHODK�GL�DWXU�SDGD�SDQHO�NHQGDOL��

� 3HQJHULQJ�NXQ\LW�LQL�PHPLOLNL�NRQWUXNVL�\DQJ�OHELK�HIHNWLI�GDQ�H¿VLHQ�VDQJDW�GLEXWXKNDQ�
GHQJDQ�KDVLO�PDNVLPDO�GHQJDQ�NDSDVLWDV�\DQJ�EDLN��GDODP�SHQGHNDWDQ��SHUHQFDQDDQ�VHEHOXPQ\D�GL�
IRNXVNDQ�GDODP�NHEXWXKDQ�NDSDVLWDV�SHWDQL�NXQ\LW�\DQJ�DGD�GL�'HVD�:DWHV�\DLWX�NHEXWXKDQ�GDODP�
PHQJHULQJNDQ�NXQ\LW�VHKLQJJD�GLVHSDNDWL�GLJXQDNDQ�RYHQ�\DQJ�VXGDK�GLPRGL¿NDVL�XQWXN�SURVHV�
SHQJHULQJDQ� NXQ\LW�� DJDU� WLGDN� WHUNRQWDPLQDVL� ROHK� GHEX� GDQ� NRWRUDQ±NRWRUDQ� ODLQQ\D� \DQJ�
PHQHPSHO�SDGD�NXQ\LW�VHKLQJJD�PHQMDGLNDQ�NXQ\LW�OHELK�PXGDK�EXVXN�DNLEDW�EHUMDPXU�

+$6,/�'$1�3(0%$+$6$1

'DUL� KDVLO� SHQJXMLDQ� EHUVDPD�PLWUD� VHFDUD� ODQJVXQJ� GL� GHVD�ZDWHV� GLJXQDNDQ� EHEHUDSD�

YDULDVL� WHPSHUDWXU� GDODP� PHQJHULQJNDQ� NXQ\LW� \DLWX� WHPSHUDWXU� ����� ����� ���� GDQ� ����� 'DUL�

*DPEDU����3HQJHULQJ�NXQ\LW
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EHEHUDSD�YDULDVL� WHUVHEXW�\DQJ�PHQGDSDWNDQ�KDVLO� WHUEDLN�SDGD�WHPSHUDWXU�����GDQ�VWDQGDU�61,�

PDNVLPDO�PHQJDQGXQJ�DLU�������'LGDSDWNDQ�GHQJDQ�PHQJXNXU�WHUOHELK�GDKXOX�NXQ\LW�\DQJ�DNDQ�GL�

NHULQJNDQ�� .HPXGLDQ� GLNHULQJNDQ� GLGDODP� ER[� SHQJHULQJ� GHQJDQ� WHPSHUDWXU� \DQJ� VXGDK�

GLWHQWXNDQ�VHFDUD�NRQVWDQ��VHWHODK�LWX�NXQ\LW�GLDPELO�GDUL�ER[�SHQJHULQJ�ODOX�GLWLPEDQJ�XODQJ�XQWXN�

PHQJHWDKXL�EHUDW� DNKLU�� NHPXGLDQ�GLKLWXQJ�EHUDSD�SHUVHQ�NDGDU� DLU� \DQJ�KLODQJ� VHODPD�SURVHV�

SHQJHULQJDQ�GHQJDQ�FDUD��EHUDW�DZDO���EHUDW�DNKLU��EHUDW�DZDO�[������

.DGDU�DLU�VHQGLUL�PHUXSDNDQ�VHMXPODK�DLU�\DQJ�EHUDGD�GL�GDODP�NXQ\LW�\DQJ�GLQ\DWDNDQ�

GDODP� SHUVHQ�� .DQGXQJDQ� DLU� SDGD� NXQ\LW� EHUKXEXQJDQ� GHQJDQ� MDQJND� ZDNWX� GD\D� WDKDQ�

SHQ\LPSDQDQ�NXQ\LW�LWX�VHQGLUL��VHPDNLQ�EDQ\DN�NDGDU�DLU�VHPDNLQ�FHSDW�UXVDN�GDQ�EDQ\DN�MDPXU�

\DQJ� WXPEXK� GLGDODP� NXQ\LW�� VHKLQJJD� GLVDUDQNDQ� NDGDU� DLU� VHEHVDU� ��� �� \DQJ� OD\DN� XQWXN�

GLVLPSDQ��6HPDNLQ�NHFLO�NDGDU�DLU�VHPDNLQ�EDJXV�WHWDSL�PHPSHQJDUXKL�UHQGHPHQ�SDGD�NXQ\LW�

3HPDQIDDWDQ�SRWHQVL�NXQ\LW�XQWXN�GLRODK�PHQMDGL�EHUEDJDL�PDFDP�DQHND�SURGXN� �DNDQ�

VDQJDW�PHPEHULNDQ�VXPEDQJVLK�\DQJ�EHVDU�EDJL�PLWUD��NKXVXVQ\D�\DQJ�DGD�.HFDPDWDQ�6ODKXQJ��

+DO�LQL�PHQJLQJDW�EDKZD�NXQ\LW�PHQMDGL�VDODK�VDWX�NRPRGLWL�XQJJXODQ�ZDUJD�6ODKXQJ��0DV\DUDNDW�

VHWHPSDW�WLGDN�GDSDW�PHPEXDW�EHUEDJDL�SURGXN�RODKDQ�NXQ\LW�WDQSD�DGDQ\D�SHQHUDSDQ�WHNQRORJL��

.HOD\DNDQ�WHNQLV�SHQJRODKDQ�NXQ\LW�VDQJDW�PHPXQJNLQNDQ�ELOD�GLWLQMDX�GDUL�NRQGLVL�JHRJUD¿V�GDQ�

SURGXNWL¿WDV�PDV\DUDNDW��

'HQJDQ�DGDQ\D�PLWUD�LQGXVWUL�UXPDKDQ�WHUVHEXW��GLKDUDSNDQ�DNDQ�PHQMDGL�VDODK�VDWX�VXPEHU�

SHQGDSDWDQ� GDHUDK� 6ODKXQJ��0HQLQJNDWNDQ� QLODL� WDPEDK� NXQ\LW� PXODL� SHQDQDPDQ�� SDQHQ� GDQ�

SDVFDSDQHQ� VDPSDL� PHQMDGL� SURGXN� EHUQLODL� DNDQ� PHPEHULNDQ� XPSDQ� EDOLN� EDJL� PDV\DUDNDW�

VHWHPSDW�DWDX�SURGXVHQ��6HFDUD�NHVHOXUXKDQ�SHQJDEGLDQ�GL�GHVD�:DWHV�VXGDK�PDNVLPDO��PLWUD�VXGDK�

ELVD�PHQJRSHUDVLNDQ�SHQJHULQJ�NXQ\LW�VHUWD�PHPDKDPL�NRQWURO�\DQJ�DGD��\DLWX�NHFHSDWDQ�XGDUD�

GDQ�SHQJDWXU�WHPSHUDWXU��'DUL�VLQL��PLWUD�ELVD�PHQLQJNDWNDQ�KDVLO�SURGXNVLQ\D�NDUHQD�VXGDK�DGD�

SHQJHULQJ��0LWUD�WLGDN�SHUOX�NKDZDWLU�ODJL�DNDQ�NHUXVDNDQ�SDGD�NXQ\LW�NDUHQD�EHUMDPXU��SHQJHULQJ�

PDPSX�PHQJKDVLONDQ�NXQ\LW�GHQJDQ�NDGDU�DLU�PDNVLPDO�����GDQ�ZDUQD�\DQJ�NXQLQJ�MLQJJD�WLGDN�

JRVRQJ�VHKLQJJD�ELVD�GLMDGLNDQ�SURGXN�RODKDQ�VHVXDL�NHEXWXKDQ�

'$03$.�'$1�0$1)$$7

� 'DPSDN�PDXSXQ�PDQIDDW�\DQJ�GLGDSDWNDQ�ROHK�PDV\DUDNDW�GL�'HVD�:DWHV��.HFDPDWDQ�

6ODKXQJ��\DLWX�GDODP�SURVHV�SHQJHULQJ�NXQ\LW�WLGDN�SHUOX�NKDZDWLU��DSDELOD�NXQ\LW�\DQJ�GLNHULQJNDQ�

PHQJJXQDNDQ� VLQDU� PDWDKDUL� WLGDN� NHULQJ� NDUHQD� GDWDQJQ\D� KXMDQ� PDXSXQ� PHQGXQJ� ELVD�

PHPDQIDWNDQ�DODW�SHQJHULQJ��.DUHQD�NXQ\LW�\DQJ�GLNHULQJNDQ�GDODP�EHEHUDSD�KDUL�\DQJ�EHOXP�

PHQFDSDL�NDGDU�DLU�����DNDQ�PHQLPEXONDQ�MDPXU�SDGD�NXQ\LW�WHUVHEXW��VHODLQ�QLODL�MXDO�\DQJ�WXUXQ�

MXJD�DNDQ�PHQLPEXONDQ�UDFXQ�SDGD�NXQ\LW��'HQJDQ�PHQJJXQDNDQ�ER[�SHQJHULQJ�LQL�VHODLQ�OHELK�

KLJLHQLV�NDUHQD�SURVHV�SHQJHULQJDQ�\DQJ�GLODNXNDQ�GL�GDODP�ER[��NHFHSDWDQ�XGDUD�GDQ�WHPSHUDWXU�

ELVD�GL�NRQWURO�VHVXDL�NHLQJLQDQ�DJDU�PHQGDSDWNDQ�KDVLO�\DQJ�PDNVLPDO�

.(6,038/$1

.XQ\LW�PHUXSDNDQ�WDQDPDQ�REDW�\DQJ�EDQ\DN�WXPEXK�GL�GDHUDK�GLQJLQ�VDODK�VDWXQ\D�DGD�GL�

GHVD�ZDWHV�NHFDPDWDQ�VODXQJ��.DUHQD�NXQ\LW�PHUXSDNDQ�WDQDPDQ�REDW�KDUXV�KLJLHQLV�GDODP�SURVHV�

SHQJRODKDQQ\D��\DLWX�GHQJDQ�PHPDQIDDWNDQ�ER[�SHQJHULQJ�GHQJDQ�EDKDQ�EDNDU�/3*�\DQJ�VXGDK�

GLOHQJNDSL� NRQWURO� NHFHSDWDQ� XGDUD� GDQ� NRQWURO� WHPSHUDWXU� XQWXN� PHQGDSDWNDQ� KDVLO� \DQJ�

PDNVLPDO��VHUWD�PHQJKDVLONDQ�NDGDU�DLU�PDNVLPDO�VHEHVDU�����DJDU�GDSDW�GLVLPSDQ�OHELK�ODPD�

XQWXN�PHQGDSDWNDQ�KDUJD�\DQJ�VHSDGDQ�\DQJ�PDPSX�EHUVDLQJ�GHQJDQ�LQGXVWUL�NXQ\LW�NHULQJ�\DQJ�

ODLQ�

��

:LGRGR��3HPDQIDDWDQ�%R[�3HQJHULQJ�'DODP�3HQLQJNDWDQ�+LJLHQLWDV��



8&$3$1�7(5,0$�.$6,+

� 8FDSDQ�WHULPD�NDVLK�GLVDPSDLNDQ�NHSDGD�/HPEDJD�3HQHOLWLDQ�GDQ�3HQJDEGLDQ�,71�0DODQJ�
\DQJ�WHODK�PHQGXNXQJ�SHQGDQDDQ�XQWXN�NHODQFDUDQ�SURJUDP�SHQHOLWLDQ�GDQ�SHQJDEGLDQ�\DQJ�WHODK�
GLODNXNDQ�

'$)7$5�3867$.$

$PEDULWD�+LPVDU��6HW\DZDQ�(NR�<RKDQHV�GDQ�1DVXWLRQ�+DOLP��������2SWLPDVL�0HVLQ�6DEXW�.HODSD�

'DQ�*DJDQJ�.D\X�GL�.DEXSDWHQ�6HUGDQJ�%HGDJDL�6XPDWUD�8WDUD��6HPLQDU�1DVLRQDO�GDQ�*HODU�

3URGXN�������8QLYHUVLWDV�0XKDPDGL\DK�0DODQJ��,QGRQHVLD����������

'MLZR�6RHSDUQR�'DQ�(NR�<RKDQHV�� ������0HVLQ�7HNQRORJL�7HSDW�*XQDVDEXW�.HODSD� GL�8.0�

6XPEHU� 5HMHNL� .DEXSDWHQ�.HGLUL�� 6HPLQDU� 1DVLRQDO� GDQ�*HODU� 3URGXN� ������ 8QLYHUVLWDV�

0XKDPDGL\DK�0DODQJ��,QGRQHVLD��������
'HVVOHU��*DU\��������0DQDMHPHQ�6XPEHU�'D\D�0DQXVLD��(GLVL�.HVHSXOXK��-DNDUWD�
5�3DUDPLWDVDUL��������3DQGXDQ�3UDNWLV��/HQJNDS��GDQ�0HQJXQWXQJNDQ�%XGL�'D\D�5LPSDQJ�-DKH��

.XQ\L��.HQFXU��7HPXODZDN��&DKD\D�$WPD��<RJ\DNDUWD
.DU\DVDUL��������.XQLU�3XWLK��KWWS���ZZZ�IDPLO\KHUED�ZHE�LG�.XQ\LW�SXWLK�NXQLU�SXWLK�KWPO�DNVHV�

WDQJJDO����$SULO�������0DODQJ�
.XPDODQLQJVLK��������$QWLRNVLGDQ�$ODPL�3HQDQJNDO�5DGLNDO�%HEDV��7UXEXV�$JULVDUDQD�6XUDED\D�
.ULVZDQWR�� ������ $VDO� 8VXO� .XQ\LW� 3XWLK�� KWWS���ZZZ�PDGXNXQ\LWSXWLK�FRP�$VDO�8VXONXQ\LW��

SXWLK��DNVHV�WDQJJDO����$SULO�������0DODQJ�
0DKPXG��+HUPDQD��1LOV�$UL�=XO¿DQWR���������7DEHO�.RPSRVLVL�3DQJDQ�,QGRQHVLD�
� *UDPHGLD��-DNDUWD�
0XFKWDGL��6XJL\RQR��)LWUL\RQR��������,OPX�3HQJHWDKXDQ�%DKDQ�3DJDQ��$OIDEHWD��%DQGXQJ�

5DLQD�� ������ (NVLNORSHGL� 7DQDPDQ� 2EDW� XQWXN� .HVHKDWDQ�� ZZZ�HQVLNORSHVGLD�WDQDPDQ�

�REDW�LQGRQHVLD�FR�LG����$SULO�������0DODQJ�

6HW\DZDQ�(NR�<RKDQHV��'MLZR�6RHSDUQR�DQG�6XJLDUWR�7RWRN��������6LPXODWLRQ�0RGHO�RI�)OXLG�)ORZ�

DQG�7HPSHUDWXUH�'LVWULEXWLRQ� LQ� 3RURXV�0HGLD�8VLQJ�&\OLQGHU�&RQYHUJHQW� DQG�'LYHUJHQW�

1R]]OH��,QWHUQDVLRQDO�-RXUQDO�RI�7HFKQRORJ\�$QG�6FLHQFHV��
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-XUQDO�$SOLNDVL�GDQ�,QRYDVL�,SWHNV��9RO������1R������$SULO��������������


