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3LQH�LV�D�SLRQHHU�WUHH�VSHFLHV�DQG�KDV�D�KLJK�HFRQRPLF�YDOXH��7KLV�VSHFLHV�KDV�EHHQ�VSUHDG�ZLGHO\�
HVSHFLDOO\�DIWHU�LW�EHFDPH�D�UHIRUHVWDWLRQ�WUHH�VSHFLHV�� �/DUJH�DUHDV�RI�3LQH�SODQWDWLRQ�KDV�EHHQ�GHYHORSHG�LQ�
VHYHUDO�GLVWULFWV�ZKLFK� WKHQ�FUHDWH�VRPH�FRQWURYHUVLDO� LVVXHV��6HYHUDO�GLVWULFWV�KDYH�FRPSODLQHG�DERXW� WKH�
SUHVHQFH�RI�SLQH�LQ�WKHLU�GLVWULFWV��7KH\�VDLG�WKDW�SLQH�GLVWXUEHG�K\GURORJ\�EDODQFH��DQG�ZDV�QRW�ORFDOO\�QDWLYH�
VSHFLHV��SODQWLQJ�DQG�FXWWLQJ�RI�IRUHVW�LQFOXGLQJ�SLQH�KDV�KDG�QHJDWLYH�LPSDFWV�RQ�K\GURORJ\�LQ�OLQH�ZLWK�WKH�
VSUHDG�RI�SLQH�SODQWDWLRQ�DQG�WKH�ULVLQJ�GHPDQG�RI�ZDWHU�UHVRXUFH�GXULQJ�ORQJ�GU\�VHDVRQ��7KH�SURSRUWLRQDO�
UHVSRQVHV�DQG�LQVWLWXWLRQ�DSSURDFKHV�DUH�UHFRPPHQGHG�IRU�PLWLJDWLQJ�WKH�SUREOHPV�

.H\ZRUG���3LQH��K\GURORJLFDO�DVSHFWV��JRRG�DVSHFWV��EDG�DVSHFWV�

$%675$.

7XVDP�DGDODK�MHQLV�SRKRQ�SLRQLU�\DQJ�PHPSXQ\DL�QLODL�HNRQRPL�WLQJJL��-HQLV�LQL�WHODK�EHUNHPEDQJ�GDQ�
WHODK�GLWDQDP�VHFDUD�PHOXDV��WHUXWDPD�VHWHODK�WXVDP�PHQMDGL�MHQLV�SRKRQ�UHERLVDVL��'DHUDK�WDQDPDQ�WXVDP�
WHODK� EHUNHPEDQJ�PHOXDV� GL� EHEHUDSD� GDHUDK�� \DQJ�PHQLPEXONDQ� EHEHUDSD� LVX� NRQWURYHUVL� GL� EHEHUDSD�
GDHUDK� GL� PDQD� WXVDP� GLWDQDP�� 3HQJDUXK� LVX� NRQWURYHUVL� PHQJHQDL� WXVDP� PHQ\HEDENDQ� PDV\DUDNDW�
PHQJDMXNDQ� EHEHUDSD� NHOXKDQ� PHQJHQDL� NHEHUDGDDQ� KXWDQ� WDQDPDQ� WXVDP� GL� GDHUDKQ\D�� .HOXKDQ�
PHQJDWDNDQ�EDKZD�KXWDQ�WDQDPDQ�WXVDP�PHPSXQ\DL�SHQJDUXK�PHUXJLNDQ�SDGD�NHVHLPEDQJDQ�KLGURORJL�GDQ�
WXVDP�EXNDQ�MHQLV�SRKRQ�DVOL�VHWHPSDW��%HEHUDSD�SHQGDSDW�PHQJHQDL�SHQJDUXK�SHQDQDPDQ�GDQ�SHQHEDQJDQ�
KXWDQ�WHUPDVXN�WXVDP�SDGD�KLGURORJL�WHODK�PXQFXO�VHMDODQ�GHQJDQ�SHUNHPEDQJDQ�GDQ�PHOXDVQ\D�SHQDQDPDQ�
WXVDP�GDQ�PHQLQJNDWQ\D� NHEXWXKDQ� VXPEHU�PDWD�DLU� SDGD�PXVLP�NHPDUDX� \DQJ�SDQMDQJ��5HVSRQ� \DQJ�
SURSRVLRQDO�GDQ�SHQGHNDWDQ�VHFDUD�NHOHPEDJDDQ�GLEXWXKNDQ�XQWXN�PLWLJDVL�PDVDODK�GL�DWDV�

.DWD�NXQFL����7XVDP��DVSHN�KLGURORJLV��VLVL�EDLN��VLVL�EXUXN

,���3(1'$+8/8$1

7XVDP��3LQXV�PHUNXVLL��WHUPDVXN�MHQLV�SRKRQ�\DQJ�GDSDW�WXPEXK�SDGD�EDQ\DN�UDJDP�WHPSDW�
WXPEXK��7XVDP�PHUXSDNDQ�MHQLV�SRKRQ�\DQJ�PHQMDGL�NRPRGLWL�\DQJ�GLNHPEDQJNDQ�ROHK�3HUXP�
3HUKXWDQL�GL�3��-DZD�VHEDJDL�NHODV�SHUXVDKDDQ�\DQJ�NHGXD�VHWHODK�NHODV�SHUXVDKDDQ�MDWL��6HODLQ�
VHEDJDL�SRKRQ�NHODV�SHUXVDKDDQ�SRKRQ�LQL� MXJD�GLNHPEDQJNDQ�XQWXN�WXMXDQ�UHERLVDVL�VHKLQJJD�
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SHUNHPEDQJDQ�SHQDQDPDQQ\D�FXNXS�PHQ\HEDU�OXDV��EDLN�SDGD�GDWDUDQ�UHQGDK�PDXSXQ�GDWDUDQ�
WLQJJL��6HMDODQ�GHQJDQ�SHUNHPEDQJDQ�WDQDPDQ��PDNLQ�PHQLQJNDWQ\D�NHEXWXKDQ�DLU�VHUWD�DGDQ\D�
IHQRPHQD�LNOLP�VHSHUWL�PXVLP�NHULQJ�\DQJ�SDQMDQJ��DNLEDW�IHQRPHQD�LNOLP�(O�1LQR���PDND�PXODL�
WLPEXO�SHUPDVDODKDQ�NHNXUDQJDQ�DLU�GL�PXVLP�NHPDUDX�GDQ�KDO� LQL�GLKXEXQJNDQ�GHQJDQ�RE\HN�
WDQDPDQ�NHKXWDQDQ�VHSHUWL�WXVDP�

3DGD�SULQVLSQ\D�VHPXD�SRKRQ�GDSDW�PHPEDQWX�GDODP�SURVHV�SHQHULPDDQ�GDQ�SHQ\LPSDQDQ�
DLU�GDUL�DLU�KXMDQ�NH�GDODP�SURILO�WDQDK��WHWDSL�VHPXD�MHQLV�SRKRQ�MXJD�PHPEXWXKNDQ�DLU�GDQ�PLQHUDO�
\DQJ�GLDPELO�GLLVDS�ROHK�DNDU�GDUL�GDODP�WDQDK�XQWXN�SHUNHPEDQJDQ�GDQ�SHUWXPEXKDQQ\D�

3DGD� WDKXQ������PXODL� WLPEXO�SHQGDSDW�EDKZD�VHWHODK�EXNLW� VHNLWDUQ\D�GLWDQDPL�GHQJDQ�
WXVDP� PDND� WHUMDGL� SHQXUXQDQ� GHELW� VXPEHU� PDWD� DLU� GL� GHVD� *RPERQJ�� 3HNDORQJDQ� 7LPXU��
.HPXGLDQ�PXQFXO�MXJD�SHUPDVDODKDQ�SHQDQDPDQ�WXVDP�SDGD�086%$1*+871$6�GL�%HGXJXO��
%DOL�WDKXQ�������7DKXQ������WHUEHQWXN�SHQGDSDW�PDV\DUDNDW�GL�NDEXSDWHQ�&LODFDS��-DZD�7HQJDK�
EDKZD�NHEHUDGDDQ�KXWDQ�WXVDP�WHODK�PHQ\HEDENDQ�WXUXQQ\D�GHELW�VXPEHU�PDWD�DLU��GDQ�KDO�\DQJ�
VDPD�WHUMDGL�MXJD�GL�GHVD�3DGDQJ�*DQVLQJ��7DQDK�'DWDU��6XPDWUD�%DUDW�WDKXQ������

6HEHOXP� SHQGDSDW� GL� DWDV� PXQFXO�� VHEHQDUQ\D� WDKXQ� ����� WHODK� PXQFXO� OHELK� GDKXOX�
SHQGDSDW�\DQJ�EHUEXQ\L�EDKZD�EHUNXUDQJQ\D�DLU� LWX�SDVWL�NDUHQD�WHUMDGL�SHQJJXQGXODQ�KXWDQ�GL�
VHNLWDUQ\D��0RNRERPEDQJ��������

'HQJDQ�GHPLNLDQ�DGD�GXD�PDFDP�SHQGDSDW�\DQJ�EHUEHGD��\DQJ�VDWX�WHQWDQJ�SHQDQDPDQ�
KXWDQ�GDQ�ODLQQ\D�WHQWDQJ�SHQJJXQGXODQ�KXWDQ�SHQHEDQJDQ��WHWDSL�PHPSXQ\DL�DNLEDW�\DQJ�VDPD�
\DLWX�PHQXUXQNDQ�GHELW�VXPEHU�PDWD�DLU��7LPEXOQ\D�SHQGDSDW�SHQGDSDW�WHUVHEXW�NDUHQD�DGDQ\D�
SHUQ\DWDDQ�VHVHRUDQJ�DWDX�EDQ\DN�RUDQJ�\DQJ�EHUSHQJDUXK��EDLN�VHFDUD�OLVDQ�PDXSXQ�WHUWXOLV�\DQJ�
PDNVXGQ\D�EDLN��WHWDSL�NDUHQD�VDODK�SHQJHUWLDQ�LQWHUSUHWDVL�GDUL�PDV\DUDNDW��VHKLQJJD�\DQJ�WLPEXO�
DGDODK�UDVD�DQWLSDWL�SDGD�RE\HN�WDQDPDQ�\DQJ�WDN�EHUVDODK��6XQGHU�������GDODP�3XGMLKDUWD��������

5DVD� DQWLSDWL� WHUKDGDS� VDODK� VDWX� MHQLV� SRKRQ� GDSDW� GLSDKDPL�� VHEDJDL� DNLEDW� GDUL� WHODK�
WHUEHQWXNQ\D� DQJJDSDQ� GDODP� LQJDWDQQ\D� EDKZD� VXDWX� MHQLV� SRKRQ� GDODP� KDO� LQL� WXVDP�
EHUSHQJDUXK�EXUXN�DQWDUD�ODLQ���PHQXUXQNDQ�GHELW�VXPEHU�PDWD�DLU�\DQJ�EHUDNLEDW�EHUNXUDQJQ\D�DLU�
XQWXN� NHEXWXKDQ� PDV\DUDNDW� VHWHPSDW�� VHKLQJJD� PHQJHVDPSLQJNDQ� VLVL� EDLN� \DQJ�
PHQJXQWXQJNDQ�GDUL�VXDWX� MHQLV�SRKRQ�VHSHUWL� WXVDP��\DQJ� WHUPDVXN� MHQLV�SRKRQ�\DQJ�EHUQLODL�
HNRQRPL�WLQJJL��'DODP�KDO�LQL�WXVDP�WLGDN�VDODK��WHWDSL�PDQXVLD�VHULQJ�VDODK�GDODP�SHPLOLKDQ�ORNDVL�
GDQ� MHQLV� WDQDPDQ�NDUHQD� WLGDN�GLGDKXOXL�VSHFLHV�VLWH�PDWFKLQJ� VHKLQJJD�PHQLPEXONDQ�KDO�KDO�
VHSHUWL�GL�DWDV�

7XOLVDQ� LQL� GLPDNVXGNDQ� XQWXN� PHPEHULNDQ� JDPEDUDQ� WHQWDQJ� WXVDP� VHEDJDL� WDQDPDQ�
VHFDUD�VHLPEDQJ�GDUL�VLVL�EXUXN�PDXSXQ�VLVL�EDLNQ\D�GDQ�FDUD�PHQ\LNDSL�KDO�WHUVHEXW��WHUPDVXN�
SHQGHNDWDQ�VHFDUD�NHOHPEDJDDQ�
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$GD� HPSDW� SHQGDSDW� \DQJ� VXGDK� DGD� GL� PDV\DUDNDW� \DQJ� PHUXSDNDQ� SHUVRDODQ� EDJL�
SHQDQDPDQ� PDXSXQ� SHQHEDQJDQ� KXWDQ�� \DLWX�� 3HUWDPD�� VHWHODK� EXNLW� GL� VHNLWDUQ\D� GLWDQDPL�
GHQJDQ�WXVDP�PDND�WHUMDGL�SHQXUXQDQ�GHELW�VXPEHU�PDWD�DLU��3HQGDSDW�LQL�LGHQWLN�GHQJDQ�SHQGDSDW�
\DQJ�PHQJDWDNDQ�EDKZD�NHEHUDGDDQ�KXWDQ�WXVDP�WHODK�PHQ\HEDENDQ�WXUXQQ\D�GHELW�VXPEHU�PDWD�
DLU���.HGXD��EHUNXUDQJQ\D�DLU�LWX�SDVWL�WHUMDGL�NDUHQD�SHQJJXQGXODQ�KXWDQ�GLVHNLWDUQ\D��3HUQ\DWDDQ�
VHSHUWL�LQL�ELDVDQ\D�PXQFXO�SDGD�VDDW�WHUMDGL�PXVLP�NHPDUDX�\DQJ�NHULQJ��.HWLJD��SHQGDSDW�\DQJ�
VHEDOLNQ\D�VHSHUWL���SHQJKXWDQDQ�GL�SHJXQXQJDQ�SHJXQXQJDQ�WHUXWDPD�ZLOD\DK�JXQXQJ�DSL�PXWODN�
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GLODNXNDQ�NDODX�RUDQJ�WLGDN�PDX�NHNHULQJDQ��6DPSXUQR����������.HHPSDW��GL�VDDW�PXVLP�SHQJKXMDQ�
GDWDQJ�GDQ�EDQMLU�PXODL�PHQJDQFDP��WLPEXO�SHQGDSDW�\DQJ�ELDVDQ\D�OHELK�FHQGHUXQJ�PHQ\XGXWNDQ�
NHKXWDQDQ���EDQMLU�\DQJ�WHUMDGL�GLVHEDENDQ�ROHK�UXVDNQ\D�KXWDQ�SHPEDEDWDQ�KXWDQ�

3HQGDSDW���GDQ����NHGXDQ\D�EHUWLWLN�WRODN�SDGD�DGDQ\D�SHQDQDPDQ�KXWDQ��WHWDSL�VHSHUWLQ\D�
PHPSXQ\DL� SHQJDUXK� \DQJ�EHUEHGD�� \DQJ� VDWX�PHQJDWDNDQ�� VHWHODK�SHQDQDPDQ�KXWDQ��PDND�
WHUMDGL�SHQXUXQDQ�GHELW�VXPEHU�PDWD�DLU��VHGDQJNDQ�\DQJ�VDWXQ\D�PHQJDWDNDQ�SHQDQDPDQ�PXWODN�
GLODNXNDQ�DJDU�WLGDN�NHNHULQJDQ�

'HPLNLDQ�SXOD�GHQJDQ�SHQGDSDW���GDQ����NHGXDQ\D�EHUWLWLN�WRODN�SDGD�DGDQ\D�SHQHEDQJDQ��
SHQJJXQGXODQ�KXWDQ��WHWDSL�SHQJDUXK�\DQJ�GLWLPEXONDQQ\D�EHUEHGD��\DQJ�VDWX�PHQJDWDNDQ�NDUHQD�
SHQJJXQGXODQ�SHQHEDQJDQ� KXWDQ� PHQJDNLEDWNDQ� EHUNXUDQJQ\D� DLU�� VHGDQJNDQ� \DQJ� ODLQQ\D�
PHQJDWDNDQ�NDUHQD�UXVDNQ\D�KXWDQ�SHPEDEDWDQ�KXWDQ�PDND�WHUMDGL�EDQMLU�

3HUQ\DWDDQ�SHUQ\DWDDQ�GL�DWDV�PHUXSDNDQ�PDVDODK�\DQJ�KDUXV�GL�VHOHVDLNDQ�ROHK�NHKXWDQDQ��
NDUHQD�NHJLDWDQ�SHQDQDPDQ�SRKRQ�KXWDQ�GDQ�SHQHEDQJDQ�KXWDQ��SRKRQ��PHUXSDNDQ�NHJLDWDQ�
NHKXWDQDQ�� 0DNVXG� SHUQ\DWDDQ�SHUQ\DWDDQ� WHUVHEXW� VHEHQDUQ\D� EDLN� QDPXQ� NDUHQD� VDODK�
SHQJHUWLDQ�DWDX� VDODK� LQWHUSUHWDVL� GDUL� DGDQ\D� LQIRUPDVL� DWDX�SXEOLNDVL� \DQJ�GLDPELO� VHSRWRQJ�
VHSRWRQJ�VHKLQJJD�PHQLPEXONDQ�NRQWURYHUVL�GDODP�PHPDQGDQJ�VHVXDWX�SURVHV�DWDX�NHJLDWDQ��
%HULNXW�DGDODK�JDPEDUDQ�VLQJNDW�WHQWDQJ�SHQGDSDW�SHQGDSDW�WHUVHEXW�

�
$���3HQDQDPDQ�7XVDP�0HQXUXQNDQ�'HELW�6XPEHU�0DWD�$LU�

6HPXD�MHQLV�SRKRQ�GDSDW�PHPEDQWX�GDODP�SURVHV�SHQHULPDDQ�GDQ�SHQ\LPSDQDQ�DLU�GDUL�DLU�
KXMDQ�NH�GDODP�SURILO�WDQDK��WHWDSL�VHPXD�MHQLV�SRKRQ�PHPEXWXKNDQ�DLU�XQWXN�SHUNHPEDQJDQ�GDQ�
SHUWXPEXKDQQ\D��$LU�WHUVHEXW�GLDPELO�ROHK�SRKRQ�PHODOXL�DNDUQ\D�GDUL�GDODP�WDQDK��2OHK�NDUHQD�LWX�
GDODP�KDO�SHQDQDPDQ�MHQLV�SRKRQ�DSDODJL�XQWXN�VNDOD�OXDV�WHUPDVXN�WXVDP�WLGDN�EROHK�DVDO�WDQDP��
WHWDSL�KDUXV�PHODOXL�SHUWLPEDQJDQ�VHSHUWL�SHPLOLKDQ�MHQLV�SRKRQ��NHVHVXDLDQ�ODKDQ�WHPSDW�WXPEXK��
NHVHVXDLDQ� LNOLP� NKXVXVQ\D� FXUDK� KXMDQ� WDKXQDQ�� QLODL� NHEXWXKDQ� DLU� �FRQVXPSWLYH� XVH�� DWDX�
HYDSRWUDQVSLUDVL�MHQLV�SRKRQ�\DQJ�DNDQ�GLWDQDP�GDQ�UHVSRQ�GDUL�PDV\DUDNDW�VHWHPSDW��

-HQLV�SRKRQ�\DQJ�PHPSXQ\DL�QLODL�HYDSRWUDQVSLUDVL�WLQJJL��DSDELOD�GLWDQDP�SDGD�GDHUDK�\DQJ�
PHPSXQ\DL�FXUDK�KXMDQ�WDKXQDQ�UHODWLI� UHQGDK��EDKNDQ�OHELK�UHQGDK�GDUL�HYDSRWUDQVSLUDVL� MHQLV�
SRKRQ�\DQJ�DNDQ�GLWDQDP��PDND�VXGDK�SDVWL� DNDQ� WHUMDGL� KDO�KDO� \DQJ� WLGDN�GLLQJLQNDQ�VHSHUWL�
PHQXUXQQ\D�GHELW� VXPEHU�PDWD� DLU��1DPXQ� LVX� WHQWDQJ�PHQJHULQJQ\D� VXPEHU�PDWD� DLU� VHULQJ�
GLVDODK� JXQDNDQ� XQWXN� WXMXDQ�WXMXDQ� WHUWHQWX� ROHK� SLKDN�SLKDN� WHUWHQWX� \DQJ� PHQXPSDQJ� LVX�
WHUVHEXW�GDQ�PHQXPSDQJ�NRQGLVL�VLWXDVL�\DQJ�GLWLPEXONDQ�ROHK� IHQRPHQD� LNOLP�VHSHUWL�(O�1LQR��
VHKLQJJD� VHRODK�RODK� WXVDP� VHEDJDL� SHQ\HEDE� SHQXUXQDQ�PHQJHULQJQ\D� VXPEHU� PDWD� DLU��
NHPXGLDQ�WDQDPDQ�WHUVHEXW�\DQJ�GLVDODKNDQ�

%���$LU�%HUNXUDQJ�.DUHQD�3HQJJXQGXODQ�+XWDQ

3HQGDSDW�LQL�NHEDOLNDQ�GDUL�SHQGDSDW�GL�DWDV��3HQGDSDW�LQL�PHQ\DWDNDQ�EDKZD�SHQJJXQGXODQ�
KXWDQ�SHQHEDQJDQ�KXWDQ�PHQ\HEDENDQ�WHUMDGLQ\D�NHNXUDQJDQ�DLU�

8QWXN�PHQMHODVNDQ�SHUQ\DWDDQ�LQL�SHUOX�SHQGHNDWDQ�GHQJDQ�DNLEDW�DNLEDW�\DQJ�GLWLPEXONDQ�
ROHK�DGDQ\D�SHQJJXQGXODQ�SHQHEDQJDQ�KXWDQ��$GDQ\D�SHQJJXQGXODQ��SHQHEDQJDQ�KXWDQ�DNDQ�
PHQLPEXONDQ�DQWDUD�ODLQ������+LODQJQ\D�WHJDNDQ�KXWDQ�GDQ�VHPXD�NRPSRQHQ�\DQJ�NHEHUDGDDQ\D�
NDUHQD�KXWDQ��VHSHUWL�KLODQJQ\D�WDMXN��VHUDVDK�GDQ�KXPXV��VHKLQJJD�WDQDK�WLGDN�WHUOLQGXQJ��DLU�KXMDQ�
ODQJVXQJ�PHQFDSDL�WDQDK�VHEDJLDQ�EHVDU�PHQMDGL�DOLUDQ�SHUPXNDDQ�GDQ�PHQLPEXONDQ�HURVL�\DQJ�
GDSDW�PHQ\HEDENDQ�WDQDK�PHQMDGL�PLVNLQ�����+LODQJQ\D�WHJDNDQ�VHUWD�EDKDQ�RUJDQLN�VHUDVDK�GDQ�
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KXPXV� VHEDE� HURVL� PHQJDNLEDWNDQ� SHUPXNDDQ� WDQDK� PHQMDGL� SDGDW� DNDQ� PHPSHQJDUXKL�
NHPDPSXDQ�WDQDK�XQWXN�PHORORVNDQ�DLU��PHUHVDSNDQ�DLU��NH�GDODP�SURILO�WDQDK�PHQMDGL�NHFLO�GDQ�
PHQLQJNDWNDQ�NRHILVLHQ�DOLUDQ�SHUPXNDDQ��DNLEDWQ\D�DOLUDQ�SHUPXNDDQ�EHUWDPEDK�EHVDU�� �.RQGLVL�
WHUVHEXW� DNDQ� PHPSHUFHSDW� SURVHV� SHQJHULQJDQ� DLU� PHODOXL� DOLUDQ� SHUPXNDDQ� VHODPD� PXVLP�
SHQJKXMDQ� VHKLQJD� SHPDVRNDQ� DLU� XQWXN� PHQJLVL� NHOHPEDEDQ� WDQDK� GDQ� VXPEHU� DLU� WDQDK�
EHUNXUDQJ�NHFLO��+DO�WHUVHEXW�PHQJDNLEDWNDQ�EHUNXUDQJQ\D�NHWHUVHGLDDQ�DLU�SDGD�PXVLP�NHPDUDX��
���+LODQJQ\D�WDMXN�DNDQ�PHQJKLODQJNDQ�SDQDV�ODWHQ�WUDQVSLUDVL�PHQJDNLEDWNDQ�PHQLQJNDWQ\D�VXKX�
XGDUD����������PHQLQJNDWQ\D�NHFHSDWDQ�DQJLQ������������PHQLQJNDWQ\D�SHQJXDSDQ�����GDUL�
SHUPXNDDQ�WDQDK��PHQXUXQNDQ�NHOHPEDEDQ�XGDUD�����������VHKLQJJD�LNOLP�PLNUR�PHQMDGL�WLGDN�
Q\DPDQ�����+LODQJQ\D�WHJDNDQ�KXWDQ�GLLNXWL�PDNLQ�EHUNXUDQJQ\D��KLODQJQ\D�DNWLYLWDV�GDUL�PDVVD�
SHUDNDUDQ�GDQ�PLNURELRORJL�VHKLQJJD�LNDWDQ�WDQDK�PHQMDGL�OHPDK��GDQ����+LODQJQ\D�WHJDNDQ�KXWDQ�
SDGD�KXWDQ�NDEXW��FORXG�IRUHVW��PHQJDNLEDWNDQ�SHQXUXQDQ�SHUROHKDQ�DLU�GDUL�NRQGHQVDVL�NDEXW�GDQ��
IRJ�GULS��

&���3HQJKXWDQDQ�GL�3HJXQXQJDQ���3HJXQXQJDQ�7HUXWDPD�GL�:LOD\DK�*XQXQJ�$SL��0XWODN�
'LODNXNDQ�.DODX�2UDQJ�7LGDN�0DX�.HNHULQJDQ

'DHUDK�SHJXQXQJDQ�DSDODJL�ZLOD\DK�JXQXQJ�DSL�XPXPQ\D�DGDODK�PH�UXSDNDQ�GDHUDK�KXOX�
DWDX�GLVHEXW�KHDG�ZDWHU�FDWFKPHQWV�GDQ�PHUXSDNDQ�GDHUDK�SHPDVRN�DLU�DWDX�GLVHEXW�UHFKDUJH�DUHD�
EDJL�VXPEHU�DLU�GLEDZDKQ\D�

$SDELOD� NRQGLVL�ZLOD\DK� SHJXQXQJDQ� GDQ� JXQXQJ� DSL� WLGDN� WHUWXWXS� ROHK� KXWDQ� \DQJ� EDLN�
�JXQGXO���PDND�DLU�KXMDQ�\DQJ�WHUFXUDK�GDUL�DWPRVIHU�SDGD�ZLOD\DK�WHUVHEXW�DNDQ�PHQMDGL�DOLUDQ�
SHUPXNDDQ��VHKLQJJD�DLU�KXMDQ�WHUVHEXW�WLGDN�PHPSXQ\DL�NHVHPSDWDQ�\DQJ�FXNXS�XQWXN�PHUHVDS�
GDODP�SURILO�WDQDK��DNLEDWQ\D�WLGDN�DGD�SDVRNDQ�DLU�XQWXN�NHOHPEDEDQ�WDQDK�GDQ�VXPEHU�DLU�WDQDK��
VHKLQJJD�PDWD�DLU�DNDQ�PHQJHULQJ�

0XWODN�SHQWLQJQ\D�KXWDQ�XQWXN�GDHUDK�SHJXQXQJDQ�GDQ�GLZLOD\DK�JXQXQJ�DSL�DGDODK�VHEDJDL�
SHQJHQGDOL�DOLUDQ��3HUDQDQ�NHEHUDGDDQ�KXWDQ�GL�GDHUDK�SHJXQXQJDQ�GDQ�GL�ZLOD\DK�JXQXQJ�DSL�
DGDODK������6HEDJDL�SHOLQGXQJ��SHUOLQGXQJDQ�LQL�WHUMDGL�ROHK�DGDQ\D�WDMXN�EHUODSLV��WXPEXKDQ�EDZDK�
GDQ�VHUDVDK��VHKLQJJD�DLU�KXMDQ�WLGDN�HIHNWLI�ODQJVXQJ�NH�WDQDK��:LOD\DK�SHJXQXQJDQ�GDQ�JXQXQJ�
DSL� XPXPQ\D� EHUOHUHQJ�� PDND� DGDQ\D� KXWDQ� WHUVHEXW� GDSDW� PHQJKDPEDW� WHUMDGLQ\D� DOLUDQ�
SHUPXNDDQ��VHKLQJJD�HURVL�\DQJ�WHUMDGL�NHFLO�VDQJDW�NHFLO��SURVHV�SHPDGDWDQ�WDQDK�WLGDN�WHUMDGL��
VHEDOLNQ\D�DGDQ\D�DNWLYLWDV�DNDU�GDQ�PLNURELRORJL�ROHK�DGDQ\D�KXWDQ�VDQJDW�WLQJJL��VHKLQJJD�WDQDK�
PHPSXQ\DL�NHPDPSXDQ�WLQJJL�GDODP�PHQDKDQ�DLU��NHPXGLDQ�DLU�WHUVHEXW�PHUHPEHV�PHODOXL�SURVHV�
LQILOWUDVL�PHQJLVL�NHOHPEDEDQ�WDQDK�GDQ�VXPEHU�DLU�WDQDK�����0HQMDJD�NHVXEXUDQ�WDQDK��NDUHQD�
KXWDQ� PHQJKDVLONDQ� VHUDVDK� VHEDJDL� EDKDQ� RUJDQLN� GDQ� KXPXV� GDQ� PLNURELRORJL�� VHKLQJJD�
NHVXEXUDQ�NLPLD�PDXSXQ�ELRORJL�WDQDK�WHUMDJD�����$GDQ\D�WDMXN�KXWDQ�DNDQ�WHUMDGL�SURVHV�WUDQVSLUDVL�
GDQ�SDQDV�ODWHQW�WUDQVSLUDVL��VHKLQJJD�PHQXUXQNDQ�VXKX�GLVHNLWDUQ\D��PHQLQJNDWNDQ�NHOHPEDEDQ�
XGDUD�� PHQJXUDQJL� NHFHSDWDQ� DQJLQ�� PHPSHUNHFLO� SHQJXDSDQ� GDUL� SHUPXNDDQ� WDQDK�� ���
0HQLQJNDWQ\D�PDVVD�SHUDNDUDQ��PHPSHUNXDW� SHQJLNDWDQ� WDQDK��PHQLQJNDWNDQ�DNWLYLWDV� ELRORJL�
SDGD�]RQD�SHUDNDUDQ��PHPEDQWX�SHUHVDSDQ�DLU�����0HQLQJNDWNDQ�SHUROHKDQ�GDQ�SHQHULPDDQ�DLU�
GDUL�NRQGHQVDVL�NDEXW�SDGD�FORXG�IRUHVW�GDQ�GDUL�IRJ�GULS��GDQ���� �3DGD�GDHUDK�KXOX�VXQJDL��'$6��
\DQJ�ELDVDQ\D�PHUXSDNDQ�SHJXQXQJDQ�GDQ�ZLOD\DK�JXQXQJ�DSL�\DQJ�PHPSXQ\DL�KXWDQ�\DQJ�EDLN��
PDND����������� WRWDO�DOLUDQ�VXQJDL�DGDODK�EHUDVDO�GDUL�DOLUDQ�GDVDU�\DQJ�GLWRSDQJ�ROHK�DOLUDQ�
SHUODKDQ�ODKDQ�GDUL�]RQH�RI�DHUDWLRQ�VHOHELKQ\D�DGDODK�DOLUDQ�ODQJVXQJ��+HZOHWW�DQG�1XWWHU���������
'HQJDQ� DGDQ\D� DOLUDQ� SHUODKDQ�ODKDQ� WHUVHEXW� PDND� FDGDQJDQ� DLU� WLGDN� DNDQ� WHUNXUDV� GDQ�
GLKDUDSNDQ�GDSDW�VDPSDL�SDGD�PXVLP�NHPDUDX�EHULNXWQ\D�
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'���%DQMLU�7HUMDGL�.DUHQD�.HUXVDNDQ�+XWDQ

3HUQ\DWDDQ�LQL�EHUDZDO�GDUL�DQJJDSDQ�DWDX�KDUDSDQ�EDKZD�DSDNDK�NRQGLVL�KXWDQ�VHEDJDL�
SHQFHJDK�EDQMLU�PDPSX�EHUSHUDQ�VHEDJDL�SHQFHJDK�EDQMLU�\DQJ�EHUEDKD\D"��<DPLQ���������%DQMLU�
\DQJ�EHUEDKD\D�XPXPQ\D�WHUMDGL�GHQJDQ�GLGDKXOXL�ROHK�FXUDK�KXMDQ�\DQJ�WLQJJL�\DQJ�EHUODQJVXQJ�
SDGD�ZDNWX�\DQJ�ODPD�DWDX�NHMDGLDQ�KXMDQ�\DQJ�EHUNHODQMXWDQ�EHUWXUXWDQ��+XMDQ�\DQJ�WLQJJL�GDQ�
EHUODQJVXQJ�ODPD��EHUKDUL�KDUL��DWDX�KXMDQ�\DQJ�WLQJJL�\DQJ�WHUMDGL�FXNXS�ODPD�GL�VXDWX�GDHUDK�
NHPXGLDQ�PHUHGD�UHODWLI�ODPD�NHPXGLDQ�WHUMDGL�ODJL�KXMDQ�\DQJ�UHODWLI�WLQJJL�GDQ�UHODWLI�ODPD��GDSDW�
PHQJDNLEDWNDQ�NHPDPSXDQ�GDUL�VHPXD�EHQWXN�SHQ\LPSDQDQ�SHQDPSXQJDQ��VWRUDJH��DLU�PHQMDGL�
MHQXK�EDKNDQ�OHZDW�MHQXK��VHKLQJJD�VHPXD�EHQWXN�SHQDPSXQJDQ�SHQ\LPSDQDQ�WLGDN�HIHNWLI�ODJL��
PDND�DNDQ�WHUMDGL�EDQMLU�EHVDU��0HQXUXW�:LQDUVR���������NRQGLVL�EDQMLU�DWDX�JHQDQJDQ�DLU�\DQJ�NLDQ�
EHUNHPEDQJ�GDQ�EHUDJDP��EHUDVDO�GDUL�NRQGLVL�HNVWUHP�FXDFD�GDQ�LNOLP�\DQJ�PHQJKDVLONDQ�NRQGLVL�
FXUDKDQ�KXMDQ�\DQJ�OHEDW��PHOXDV�GDQ�EHUNHSDQMDQJDQ�

%HEHUDSD� EHQWXN�PDFDP� SHQDPSXQJDQ�SHQ\LPSDQDQ� DLU� WHUVHEXW� PHQXUXW� +HZOOHW� GDQ�
1XWWHU� ������� DGDODK� �� ��� 3HQDPSXQJDQ� DLU� KXMDQ� ROHK� LQWHUVHSVL� �,QWHUFHSWLRQ� VWRUDJH��� ���
3HQDPSXQJDQ�DLU�ROHK�SHUPXNDDQ��6XUIDFH�GHWHQWLRQ�VWRUDJH������ �3HQDPSXQJDQ�DLU�ROHK�ODQWDL�
KXWDQ��)RUHVW�IORRU�GHQWLWLRQ�VWRUDJH������3HQDPSXQJDQ�DLU�ROHK�GHSUHVL��'HSUHVVLRQ�VWRUDJH������
3HQDPSXQJDQ�DLU�NHOHPEDEDQ�WDQDK��6RLO�PRLVWXUH�VWRUDJH������3HQDPSXQJDQ�DLU�WDQDK��*URXQG�
ZDWHU�VWRUDJH���GDQ����3HQDPSXQJDQ�DLU�VDOXUDQ�DWDX�V\VWHP�VDOXUDQ�VXQJDL��&KDQQHO�VWRUDJH��

$SDELOD�VHPXD�NRPSRQHQ�SHQDPSXQJDQ�WHUVHEXW�WHODK�MHQXK�GDQ�KXMDQ�WHUXV�EHUODQJVXQJ�
PDND�EDQMLU�EHVDU�DNDQ�WHUMDGL��NDUHQD�DLU�KXMDQ�\DQJ�WHUXV�WHUFXUDK�GDUL�DWPRVIHU�WLGDN�ODJL�WHUWDKDQ�
GDQ�WHUWDPSXQJ��7DQDK�ODKDQ�NDZDVDQ�\DQJ�WHODK�MHQXK�DLU��VWUXNWXU�WDQDK�PHQMDGL�OHPDK��WDQDK�
PHQMDGL� ODELO�� GDQ� WDQDK� WLGDN� WDKDQ� ODJL� PHQDKDQ� EHEDQ� \DQJ� DGD� GLDWDVQ\D�� DSDNDK� EHEDQ�
WHUVHEXW�EHUXSD�EDQJXQDQ�DWDXSXQ�SHSRKRQDQ��KXWDQ��GDQ�NDUHQD�WDQDK�WHODK�ODELO�GDQ�JR\DK��
PDND�WLGDN�PDPSX�ODJL�PHQDKDQ�EHUDW�PDVVDQ\D�VHQGLUL��VHKLQJJD�DSDELOD�EHUOHUHQJ��WDQDK�GDSDW�
SHUODKDQ�EHUJHUDN��PDVV�PRYHPHQW��PHQJLNXWL�NHPLULQJDQ��GDSDW�VHSHUWL�WHUMDGL�ORQJVRU��DSDELOD�
EHUOHUHQJ�FXUDP�GDSDW�VHSHUWL�UXQWXK�DWDX�GHEULV�DYDODQFKHV�EHUVDPD�VDPD�EHEDQ�\DQJ�DGD�SDGD�
PDVVD�WDQDK�WHUVHEXW�

/RQJVRU� �ODQG� VOLGH�� GDSDW� WHUMDGL� SDGD� NDZDVDQ� \DQJ� GLEDZDK� WDQDK�� WHUGDSDW� ODSLVDQ�
EDWXDQ�OLDW�\DQJ�NHGDS�DLU�GDQ�PLULQJ�GDQ�GDODP�NRQGLVL�MHQXK�DLU��VHKLQJJD�PDVVD�WDQDK�GLDWDV�
ODSLVDQ� WHUVHEXW�PHOXQFXU�GLDWDV� ODSLVDQ�NHGDS�DLU� WHUVHEXW��VHKLQJJD�SHUPXNDDQ� ODSLVDQ�\DQJ�
NHGDS�DLU�WHUVHEXW�VHEDJDL�ELGDQJ�OXQFXU�

6HWHODK�WHUMDGL�WDQDK�UXQWXK��ORQJVRU�WHUVHEXW�PDND�PDVVD�WDQDK�\DQJ�UXQWXK�DWDX�ORQJVRU�
GHEULV�DYDODQFKHV�WHUVHEXW�EHUVDPD�DOLUDQ�DLU�GDQ�VHPXD�PDWHUL�\DQJ�EHUVDPD�UXQWXK�DWDX�ORQJVRU�
WHUEDZD�DOLUDQ�DLU�\DQJ�EHVDU�PHQMDGL�PXG�VDQG�IORZ��GHEULV�IORZ��PDVV�ZDVKLQJ�GDQ�PHQHUMDQJ�DSD�
VDMD�\DQJ�GLOHZDWLQ\D��NHMDGLDQ�WHUVHEXW�ELDVDQ\D�GLVHEXW�EDQMLU�EDQGDQJ�

$SDELOD�NRQGLVLQ\D�VXGDK�VHSHUWL�LWX��PDND�KXWDQ�VHEDJDL�SHQJHQGDOL�DOLUDQ�VXGDK�WLGDN�HIHNWLI�
ODJL��EDKNDQ�SRKRQ�SRKRQ�KXWDQ�GDSDW� LNXW� WHUEDZD�ROHK�EDQMLU�EDQGDQJ�WHUVHEXW��)XQJVL�KXWDQ�
VHEDJDL�IDNWRU�SHQJHQGDOL�DOLUDQ�NHPDPSXDQQ\D�WLGDN�WDN�WHUEDWDV��WHWDSL�WHUJDQWXQJ�SDGD�FXUDK�
KXMDQ� �MXPODK� GDQ� LQWHQVLWDV��� WRSRJUDIL� �NHPLULQJDQ� OHUHQJ�� MHQLV� GDQ� VLIDW� WDQDK� DWDX� NRQGLVL�
JHRORJL�� 6HODPD� FXUDK� KXMDQ� PDVLK� EHUDGD� GLEDZDK� NHPDPSXDQ� WXMXK� EHQWXN� SHQDPSXQJDQ�
VHSHUWL�GLDWDV��GLKDUDSNDQ�EDQMLU�\DQJ�EHUEDKD\D�WLGDN�WHUMDGL�

'L� VDPSLQJ� LWX�� NHPDPSXDQ� SHQDPSXQJDQ� GDUL� PDFDP�PDFDP� SHQDP�SXQJDQ� GLDWDV�
GLSHQJDUXKL�SXOD�ROHK�NRQGLVL��WDWD�UXDQJ��WDWD�JXQD�ODKDQ��IDVLOLWDV�GUDLQDVH��NHEHUDGDDQ�UHVHUYRLU�
DODPL�VHSHUWL�GDQDX��VLWX��UDZD�GDQ�VWRUDJH�EXDWDQ�ODLQQ\D�
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7XVDP�VHEDJDL�WDQDPDQ�PHPSXQ\DL�VLVL�EXUXN�GDQ�VLVL�EDLN��6LVL�EDLN�DGDODK�QLODL�QLODL�\DQJ�
PHPEHULNDQ� NHXQWXQJDQ� GDQ� NHPXGDKDQ� DSDELOD� GLEXGLGD\DNDQ� GHQJDQ� EDLN�� VHGDQJ� VLVL�
EXUXNQ\D�DGDODK�QLODL�QLODL�\DQJ�GLDQJJDS�WLGDN�PHQJXQWXQJNDQ�WHUXWDPD�GLWLQMDX�GDUL�OLQJNXQJDQ��

7DEHO� ��� 6LIDW�VLIDW� WXVDP
7DEOH�������3URSHUWLHV�RI�SLQH

��6LIDW��3URSHUWLHV�� 6LVL�EDLN��*RRG�VLGH�� 6LVL�EXUXN��%DG�VLGH��

����$NDU�SDQMDQJ�GDQ�GDODP�
�����6LPELRVLV�PXWXDOLWLV
�����GHQJDQ�MHQLV�PLNRUL]D

�
�
�

��&HSDW�WXPEXK
��&HSDW�VHEDJDL�SHOLQGXQJ
��&HSDW�PHQJKDVLONDQ�JHWDK

�
�
�

����%DQ\DN�PHQJJXQDNDQ
���DLU�PLQHUDO�GDUL�WDQDK�

�
�

�����3LRQHU��EDQ\DN�UDJDP
�����WHPSDW�WXPEXK

�
�

��'D\D�WDKDQ�KLGXS�OHELK�WLQJJL
��7DKDQ�NHEDNDUDQ��GDSDW�WXQDV�
���WXPEXK�VHWHODK�NHEDNDUDQ�

�
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� ����'DXQ�MDUXP��NHUDV�
�
�
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�

�
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�
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�

��6XOLW�ODPEDW�WHUGHNRPSRVLVL
��6XOLW�PHQMDGL�KXPXV
���KXPXV�WLGDN�VHPSXUQD�
��%DQ\DN�PHQJLNDW�KDUD
��%DQ\DN�PHQJDPELO�DLU
��3+�UHQGDK

�
�

�
�
�
�

�

����7DMXN�UHODWLI��WLGDN�EHUDW
�����GDQ�WLGDN�ULQJDQ�

�
�

�5HODWLI�
�

5HODWLI�

� �

$���6LVL�%DLN�7XVDP

�����7DQDPDQ�SLRQLU�

7XVDP� VHEDJDL� WDQDPDQ� SLRQLU� \DQJ� GDSDW� WXPEXK� SDGD� EDQ\DN� UDJDP� WHPSDW� WXPEXK��
0HQXUXW�:HEE� GNN�� �������GDODP� 3XGMLKDUWD� ������� WXVDP�GDSDW� WXPEXK� SDGD� NRQGLVL� GDHUDK�
VHSHUWL�SDGD�7DEHO���

7DEHO������.RQGLVL�WHPSDW�WXPEXK�WXVDP
7DEOH�����6LWH�&RQGLWLRQ�RI�SLQH

-HQLV�SRKRQ
�7UHH�VSHFLHV�

�

�

&XUDK�KXMDQ
�5DLQIDOO���PP

�

�

.HWLQJJLDQ�WHPSDW��P�GSO�
�6LWH�HOHYDWLRQ����DVO�

�

�

R
6XKX�XGDUD�� &�

R
�7HPSHUDWXUH�� &�

�

�

7XVDP��&RQWLQHQWDO
SURYHQDQFH�

�
�
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�
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7XVDP��,VODQG�SURYHQDQFH��
�

�����GDQ�OHELK� ����������
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����&HSDW�WXPEXK

7XVDP�\DQJ�WHUJRORQJ�WDQDPDQ�FHSDW�WXPEXK�DNDQ�OHELK�PHQJXQWXQJNDQ�VHEDJDL�SHOLQGXQJ�
WDQDK��WHUXWDPD�XQWXN�WDQDK�WDQDK�\DQJ�WLGDN�VXEXU��GDQ�SDGD�SDGDQJ�DODQJ�DODQJ��SDGD�GDWDUDQ�
WLQJJL�PDXSXQ�GDWDUDQ�UHQGDK�

����7DKDQ�NHEDNDUDQ

%HUEHGD�GHQJDQ�MHQLV�SRKRQ�ODLQQ\D��WXVDP�GDSDW�WXPEXK�GDQ�PHQ\HEDU�VHFDUD�DODP�VHWHODK�
WHUMDGL�NHEDNDUDQ��VHGDQJ�MHQLV�SRKRQ�ODLQQ\D�PDWL�VHWHODK�NHEDNDUDQ�

����0HPEHULNDQ�NHXQWXQJDQ�UHODWLI�FHSDW

7XVDP� GDSDW� PHPEHULNDQ� NHXQWXQJDQ� UHODWLI� FHSDW� GDUL� SURGXNVL� JHWDKQ\D� XQWXN� EDKDQ�
WHUSHQWLQ�GDQ�JRQGRUXNHP��6HGDQJ�SURGXNVL�ND\X�VHEDJDL�EDKDQ�LQGXVWUL�NHUWDV�GDQ�NRUHN�DSL��ND\X�
ODSLV��UD\RQ��ND\X�JHUJDMLDQ���EDQJXQDQ�

6LIDW�VLIDW�\DQJ�GLPLOLNL�MHQLV�SRKRQ�WXVDP�WHUVHEXW�EDLN�XQWXN�WDQDPDQ�UHERLVDVL��+XWDQ�DODP�
WXVDP�GL�,QGRQHVLD�WHUGDSDW�GL�$FHK��7DSDQXOL�GDQ�.HULQFL��7XVDP�EHUNHPEDQJ�NH�GDHUDK�GDHUDK�
ODLQ�PHODOXL�SURJUDP�UHERLVDVL�

%���6LVL�%XUXN�7XVDP

7XVDP�GL�VDPSLQJ�PHPSXQ\DL�VLVL�EDLN�VHSHUWL�GL�DWDV��MXJD�PHPSXQ\DL�VLVL�EXUXN�VHSHUWL�
EHULNXW�LQL�

����%DQ\DN�PHPEXWXKNDQ�DLU

7XVDP� \DQJ� FHSDW� WXPEXK� PHPEXWXKNDQ� DLU� \DQJ� FXNXS� EDQ\DN� XQWXN� SHUWXPEXKDQ��
VHKLQJJD�WXVDP�GLDQJJDS�PHQ\HEDENDQ�SHQXUXQDQ�VXPEHU�PDWD�DLU�

����%XNDQ�DVOL�VHWHPSDW

+DELWDW�DODP�WXVDP�\DQJ�WHUGDSDW�GL�$FHK��7DSDQXOL�GDQ�.HULQFL��'L�WHPSDW�ODLQ�PHUXSDNDQ�
MHQLV�EXNDQ�DVOL�VHWHPSDW��KDO�LQL�GLDQJJDS�WXVDP�WLGDN�VHVXDL�VHEDJDL�SHQ\DQJJD�WDWD�DLU�VHWHPSDW�

����6HUDVDK�ODPEDW�WHUGHNRPSRVLVL
��

7XVDP�GDSDW�PHQJKDVLONDQ�VHUDVDK�GHQJDQ�UDWD�UDWD�VHEHVDU�����������������JUDP���P ��
EXODQ�GDQ�NHFHSDWDQ�GHNRPSRVLVL�VHUDVDK�UDWD�UDWD�VHEHVDU��������������������EXODQ��3XGMLKDUWD�
GDQ� 6DODWD�� ������� .DUHQD� VHUDVDK� WXVDP� GLDQJJDS� ODPEDW� WHUGHNRPSRVLVL�� VHKLQJJD� NXUDQJ�
PHQ\HGLDNDQ�KDELWDW�EDJL�WXPEXKDQ�EDZDK�ODLQQ\D�GDQ�PHPSHUEHVDU�LQWHUVHSVL�DLU�ROHK�VHUDVDK�
GDQ�ODPEDW�PHQMDGL�KXPXV��KXPXV�WLGDN�VHPSXUQD���S+�UHQGDK�GDQ�EDQ\DN�PHQJLNDW�XQVXU�KDUD��
*DPEDUDQ�UHQGDKQ\D�SHOHSDVDQ�XQVXU�KDUD�GDUL�VHUDVDK�GDXQ�MDUXP�PHQXUXW�6DPLQJDQ��������
VHSHUWL�SDGD�7DEHO���
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7DEHO�����3HOHSDVDQ�KDUD�NH�WDQDK�GDUL�VHUDVDK�GDXQ�MDUXP�GDQ�VHUDVDK�GDXQ�OHEDU
7DEOH�����([KDXVW�RI�QXWULWLRQ�WR�VRLO�IURP�QHHGOH�OHDYHV�DQG�EURDG�OHDYHV�OLWWHUIDOO

+DUD�PLQHUDO�OE�DFUH��1XWULWLRQ�OE�DFUH��
-HQLV�VHUDVDK��6SHFLHV�OLWWHUIDOO��

1� 3� .� &D� 0J�

'DXQ�MDUXP��1HDGOH�OHDYHG�� ����� � ���� ����� ����

'DXQ�OHEDU��%URDG�OHDYHG�� ������

���

���� ����� ������ �����

� �

����0HQ\HEDENDQ�WDQDK�GL�EDZDK�WHJDNDQ�WXVDP�EHUHDNVL�PDVDP

'L� VDPSLQJ� VLIDW�VLIDW� \DQJ� NXUDQJ� PHQJXQWXQJNDQ� GL� DWDV� WXVDP� MXJD� GLDQJJDS�
PHQ\HEDENDQ�WDQDK�GL�EDZDK�WXVDP�FHQGHUXQJ�PHQ\HEDENDQ�S+�UHQGDK��0HQXUXW�6DJDOD��������
GDODP� %UDPDVWR� �������� S+� WDQDK� ORNDVL� VXPEHU� EHQLK� WXVDP� GL� &LOLOLQ�� %DQMDUDQ�� &LNROH� GDQ�
6RUHDQJ�EHUWXUXW�WXUXW�������������������������GDQ������3DGD�S+�UHQGDK�GDSDW�PHQJDNLEDWNDQ�XQVXU�
XQVXU�PLNUR�VHSHUWL�)H�GDQ�$O�FHQGHUXQJ�EHUVLIDW�WR[LF�EDJL�WDQDPDQ�GDQ�PHQJLNDW�XQVXU�3��VHKLQJJD�
3�VXOLW�GLVHUDS�ROHK�DNDU��'DUL�VLIDW�VLIDW�EXUXN�WXVDP�WHUVHEXW�GDSDW�GLSHUROHK�WDPEDKDQ�XQWXN�VLVL�
EDLNQ\D��\DLWX�VHUDVDK�\DQJ�ODPEDW�WHUGHNRPSRVLVL�\DQJ�WHUNXPSXO�WHUWXPSXN�GL�WDQDK�KXWDQ�WXVDP�
DNDQ�PHQJKDPEDW�WHUMDGLQ\D�DOLUDQ�SHUPXNDDQ��$LU�\DQJ�WHUKDPEDW�WHUWDKDQ�ROHK�VHUDVDK�WXVDP�
DNDQ�PHQJDODPL�LQWHUVHSVL�VHUDVDK�GDQ�DLU�\DQJ�ORORV�GDUL� LQWHUVHSVL�VHUDVDK�DNDQ�PHUHVDS�NH�
GDODP�WDQDK�PLQHUDO�GLEDZDKQ\D�

7DQDK�GL�EDZDK�WHJDNDQ�WXVDP�XPXPQ\D�ND\D�DNDQ�PLNRUL]D��0LNRUL]D�WHUVHEXW�PHQDPEDK�
SRURVLWDV� WDQDK� GLEDZDK� WHJDNDQ� WXVDP�� VHKLQJJD� WDQDK� EHUWDPEDK� NHPDPSXDQQ\D� GDODP�
PHQ\LPSDQ�DLU��NDUHQD�WDQDK�PDNLQ�SRURXV��0HQXUXW�%XGL\RQR���������WDQDK�\DQJ�GLGRPLQLU�ROHK�
WXVDP�SRURVLWDV�UDWD�UDWDQ\D�DGDODK���������

.RQGLVL�LQL�DGD�EDLNQ\D�GDQ�DGD�EXUXNQ\D��NDUHQD�SRURVLWDV�\DQJ�WLQJJL�WHUVHEXW�DSDELOD�FXUDK�
KXMDQQ\D�NHFLO�PDND�DLU�ORORV�GDQ�DOLUDQ�EDWDQJ��KXMDQ�QHWWR��NHFLO�VHKLQJJD�EDJLDQ�DLU�\DQJ�PHUHVDS�
GDODP�WDQDK� WLGDN�FXNXS�XQWXN�PHQJLVL�SRURVLWDV� WDQDK��DLU�\DQJ�DGD�GLVHUDS�ROHK�DNDU� WXVDP��
VHKLQJJD�NHNXUDQJDQ�DLU�

7HWDSL�DSDELOD�FXUDK�KXMDQ�WLQJJL��PDND�DLU�ORORV�GDQ�DOLUDQ�EDWDQJ��KXMDQ�QHWWR��MXJD�WLQJJL��
GLKDUDSNDQ� DLU� \DQJ�PHQHPEXV� NH� WDQDK� \DQJ� SRURVLWDVQ\D� WLQJJL� FXNXS� EDQ\DN� GDQ�PDPSX�
PHQJLVL�SRURVLWDV�WDQDK�\DQJ�WLQJJL�WHUVHEXW��VHKLQJJD�GLKDUDSNDQ�FXNXS�WHUVHGLD�DLU�GDODP�WDQDK�GL�
EDZDK�WHJDNDQ�WXVDP��

,9���6,5.8/$6,�$,5�3$'$�786$0

6HEHQDUQ\D�VHWLDS�MHQLV�SRKRQ�WHJDNDQ�SRKRQ�PHPSXQ\DL�IXQJVL�GDODP�VLUNXODVL�DLU��3DGD�
NHVHPSDWDQ�LQL�DNDQ�GLEDKDV�WHQWDQJ�VLUNXODVL�DLU�SDGD�MHQLV�WXVDP��6LUNXODL�DLU�SDGD�WHJDNDQ�SRKRQ�
WHUPDVXN�WXVDP�GLJDPEDUNDQ�ROHK�OLPD�SURVHV�\DLWX����,QWHUVHSVL�WDMXN��&URZQ�LQWHUFHSWLRQ������$LU�
ORORV�DLU�WHPEXV��7KURXJK�IDOO������$OLUDQ�EDWDQJ��6WHP�IORZ������(YDSRWUDQVSLUDVL��&RQVXPSWLYH�XVH���
GDQ����$OLUDQ�SHUPXNDDQ��6XUIDFH�UXQ�RII��GL�EDZDK�WHJDNDQ

:DODXSXQ�VHPXD�MHQLV�WHJDNDQ�GDSDW�EHUIXQJVL�GDODP�VLUNXODVL�DLU�DWDXSXQ�WUDQVIHU�DLU�PHODOXL�
SURVHV�SURVHV� LQWHUVHSVL� WDMXN�� DOLUDQ� EDWDQJ�� DLU� WHPEXV�ORORV�� HYDSRWUDQVSLUDVL� GDQ� DOLUDQ�
SHUPXNDDQ�� WHWDSL� WHQWXQ\D�EHUEHGD�GDODP�QLODL�EHVDUQ\D�DLU� \DQJ� WHUMDGL�SDGD�PDVLQJ�PDVLQJ�
SURVHV� GL� DWDV��$GDSXQ� \DQJ� GLPDNVXG� GHQJDQ� SURVHV�SURVHV� VLUNXODVL� DLU�SHUHGDUDQ� DLU� SDGD�
WHJDNDQ�WXVDP�DGDODK�VHEDJDL�EHULNXW�LQL�

:eb Q̂\�1̂ Q\YcYc�;URYZQ[Q̂ �;UXedQ̂ Q̂
F_\��"�> _��"��:e\Y�"  %�*��!")���!$$
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,QWHUVHSVL�DLU�KXMDQ�ROHK�WDMXN�DGDODK�EDJLDQ�DLU�KXMDQ�\DQJ�WHUFHJDW�WHUWDKDQ�DWDX�WHUWDPSXQJ�
ROHK�SHUPXNDDQ�WDQDPDQ�DWDX�SRKRQ��VHODQMXWQ\D�DLU�WHUVHEXW�DNDQ�KLODQJ�PHQJXDS��.DUHQD�LWX�DLU�
LQWHUVHSVL�WHUPDVXN�NRPSRQHQ�DLU�KLODQJ��,QWHUVHSVL�WDMXN�GLSHQJDUXKL�ROHK�MHQLV�SRKRQ��XPXU�SRKRQ��
EHQWXN�WDMXN��VXVXQDQ�GDXQ�SRVLVL�GDXQ��OXDV�WDMXN��XNXUDQ�GDQ�EHQWXN�GDXQ��NXOLW�EDWDQJ��GDQ�FXUDK�
KXMDQ��%HVDUQ\D�LQWHUVHSVL�WDMXN�WXVDP�GDSDW�GL�OLKDW�SDGD�7DEHO���

$LU�ORORV�DGDODK�EDJLDQ�DLU�KXMDQ�\DQJ�ORORV�DWDX�PHQHPEXV�FHJDWDQ�WDMXN�GDQ�VDPSDL�NH�ODQWDL�
KXWDQ��$LU�ORORV�GLSHQJDUXKL�ROHK�EHQWXN�GDQ�OXDV�WDMXN��EHQWXN�SHQ\HEDUDQ�GDQ�SRVLVL� �GDXQ��MHQLV�
SRKRQ��XPXU�SRKRQ�GDQ�FXUDK�KXMDQ��$SDELOD�KXWDQ�PHPEHQWXN�WDMXN�EHUWLQJNDW�GDUL�WDMXN�DWDV�DNDQ�
PHQJDODPL�LQWHUVHSVL�ROHK�WDMXN�GLEDZDKQ\D��GDQ�VHWHODK�VDPSDL�GL�ODQWDL�KXWDQ��DLU�ORORV�PHQJDODPL�
LQWHUVHSVL�ROHK�VHUDVDK��%HVDUQ\D�DLU�ORORV�SDGD�WXVDP�GDSDW�GLOLKDW�SDGD�7DEHO���

$LU�KXMDQ�\DQJ�PHQJJX\XU�NDZDVDQ�EHUKXWDQ�VHODLQ�PHQJDODPL�LQWHUVHSVL�GDQ�DLU�ORORV��$GD�
EDJLDQ�DLU�KXMDQ�\DQJ�MDWXK�SDGD�EDJLDQ�EDWDQJ�SRKRQ�GDQ�PHQJDOLU�PHODOXL�EDWDQJ�GDQ�PHQFDSDL�
WDQDK��$LU�KXMDQ�\DQJ�PHODOXL�EDWDQJ�LQL�MXJD�PHQJDODPL�LQWHUVHSVL�ROHK�SHUPXNDDQ�NXOLW�EDWDQJ��
%HVDUQ\D�DOLUDQ�EDWDQJ�GLSHQJDUXKL�ROHK� MHQLV�SRKRQ��NRQGLVL� NXOLW�EDWDQJ��VXGXW�EHUFDEDQJDQ��
NHUDSDWDQ�SHUFDEDQJDQ��NXOLW�EDWDQJ�\DQJ�UHODWLI�KDOXV�OLFLQ�DNDQ�FHSDW�PHQJDOLUNDQ�DLU��FDEDQJ�
EHUVXGXW�UXQFLQJ�DNDQ�PDPEDQWX�DOLUDQ�EDWDQJ�� �%HVDUQ\D�DOLUDQ�EDWDQJ�WXVDP�GDSDW�GLOLKDW�SDGD�
7DEHO���

7DEHO���� ,QWHUVHSVL�� DLU� ORORV�� DOLUDQ�EDWDQJ��HYDSRWUDQVSLUDVL�GDQ�DOLUDQ�SHUPXNDDQ�SDGD�
WHJDNDQ�WXVDP

7DEOH����� ,QWHUFHSWLRQ��WKURXJKIDOO��VWHP�IORZ��HYDSRWUDQVSLUDWLRQ�DQG�VXUIDFH�UXQ�RII�RI�3LQH�
VWDQG

,QWHUVHSVL
�,QWHUFHSWLRQ�

�
�

$LU�ORORV
�7URXJK�IDOO�

�
�

$OLUDQ�EDWDQJ
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�
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� �6XPEHU��6RXUFH���� ����3XGMLKDUWD�GDQ�6DODWD�������������8PDU�������������3XGMLKDUWD������������
� ����3XGMLKDUWD�������������$VPXUL�������GDODP�3XGMLKDUWD������
� ������7LGDN�WHUVHGLD�GDWD��GDWD�QRW�DYDLODEOH�

@ Ub]QcQ\QXQ̂ �1c̀ U[�8YTb_\_WYc�8edQ̂ �DecQ]������
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(YDSRWUDQVSLUDVL�GLVHEXW� MXJD�FRPVXPSWLYH�XVH��PHPSXQ\DL�DUWL�SHQWLQJ�GDODP�KLGURORJL��
SURVHV�FXDFD�GDQ�GDODP�SHUHQFDQDDQ�SHUVHGLDDQ�NHEXWXKDQ�DLU��6HPXD�WXPEXKDQ�SRKRQ�GDODP�
KLGXSQ\D�WLGDN�GDSDW�WHUOHSDV�GDUL�NHEXWXKDQ�KDUD�GDQ�PLQHUDO��8QWXN�PHPHQXKL�NHEXWXKDQ�KDUD�
GDQ�PLQHUDO�WHUVHEXW��WXPEXKDQ�SRKRQ�PHQJDPELO�GDUL�GDODP�WDQDK�EHUVDPD�VDPD�DLU�PHODOXL�GD\D�
LVDS� DNDU�� .DUHQD� LWX�� VXPEHU� NHOHPEDEDQ� WDQDK� GDQ� VXPEHU� DLU� WDQDK� VDQJDW� SHQWLQJ� EDJL�
WXPEXKDQ�SRKRQ��.RQGLVL�NHOHPEDEDQ�WDQDK�\DQJ�UHQGDK�DNDQ�PHPSHQJDUXKL�HYDSRWUDQVSLUDVL�
GDQ�SDGD�NRQGLVL�WHUWHQWX�WXPEXKDQ�SRKRQ�DNDQ�OD\X�NDUHQD�WLGDN�WHUVHGLD�ODJL�VXPEHU�NHOHPEDEDQ�
WDQDK��GL�EDZDK�WLWLN�OD\X���2OHK�NDUHQD�LWX�WXPEXKDQ�SRKRQ�PHPHUOXNDQ�DGDQ\D�SDVRNDQ�DLU�XQWXN�
NHOHPEDEDQ�WDQDK�GDQ�DLU� WDQDK��SDVRNDQ�DLU� WHUVHEXW�GLWHULPD�GDUL�VLUDPDQ�DLU�KXMDQ�GDQ�ROHK�
DGDQ\D�LULJDVL�

(YDSRWUDQVSLUDVL�SHQWLQJ�NDUHQD�NHKLODQJDQ�DLU�GDUL�GDODP�WDQDK�GLSHUEHVDU�ROHK�YHJHWDVL�
SHQXWXS��&KRZ���������7HUEHQWXNQ\D�SHQGDSDW�PDV\DUDNDW�\DQJ�EHUDQJJDSDQ�EDKZD�NHEHUDGDDQ�
KXWDQ� WXVDP� WHODK�PHQ\HEDENDQ� WXUXQQ\D�GHELW�PDWD�DLU� GDSDW� WHUMDGL� NDUHQD�SURVHV� WHUVHEXW��
.DUHQD�LWX�WXVDP�VHEDLNQ\D�GLWDQDP�SDGD�GDHUDK�GHQJDQ�FXUDK�KXMDQ�OHELK�GDUL������PP�SHU�WDKXQ��
$GDSXQ�HYDSRWUDQVSLUDVL�WXVDP�GDSDW�GLOLKDW�SDGD�7DEHO���

<DQJ�GLPDNVXG�GHQJDQ�DOLUDQ�SHUPXNDDQ�GLVLQL�DGDODK�DOLUDQ�GL�DWDV�SHUPXNDDQ�WDQDK�\DQJ�
WHUMDGL�GDUL�KXMDQ�QHWWR��MXPODK�DLU�ORORV���DOLUDQ�EDWDQJ��\DQJ�WLGDN�PHQJDODPL�LQILOWUDVL�NH�WDQDK�
PLQHUDO� GDQ� PHQJDOLU� GL� DWDV� SHUPXNDDQ� WDQDK� GL� EDZDK� WHJDNDQ� WXVDP�� 8QWXN� PHQJHWDKXL�
EHVDUQ\D�DOLUDQ�SHUPXNDDQ�GL�EDZDK�WXVDP�GDSDW�GLOLKDW�SDGD�7DEHO���

9���0(1<,.$3,�.(.+$:$7,5$1�7(5+$'$3�786$0

$GDQ\D�VLVL�EDLN�GDQ�VLVL�EXUXN�SDGD�WXVDP�PDND�DGD�GXD�VLNDS�\DQJ�WLPEXO�WHUKDGDSQ\D�\DLWX�
���6LNDS�PHQHULPD�WXVDP�VHEDJDL�UDKPDW�7XKDQ��SRKRQ�VHEDJDL�XQVXU� �SHPEHQWXN�HNRORJL�KXWDQ�
SHQ\DQJJD�NHKLGXSDQ�GDQ���� �6LNDS�PHQRODN�WXVDP�VHEDJDL�VXDWX�\DQJ�GLNDZDWLUNDQ�GLWDNXWNDQ�
VHEDJDL�KDQWX�SHUXVDN�OLQJNXQJDQ�

6LNDS�\DQJ�PHQHULPD�WXVDP�PHQHNDQNDQ�SDGD�VLVL�EDLNQ\D�VHEDJDL�SHPEHULDQ�7XKDQ�\DQJ�
EHUPDQIDDW�EDJL�NHKLGXSDQ�PDQXVLD��PHQHULPDQ\D�DSD�DGDQ\D�VHEDJDL�WDQDPDQ�GDUL�VLVL�EXUXN�
PDXSXQ�VLVL�EDLNQ\D��EDKZD�VLVL�EXUXN�GDSDW�GLPLQLPDONDQ�GHQJDQ�SHQJDODPDQ��SHQJHWDKXDQ��
WHNQRORJL�GDQ�SHQJHORODDQ�\DQJ�VHVXDL�GDQ�EHQDU�\DQJ�GLNXDVDL�PDQXVLD�

%HUGDVDUNDQ�7DEHO���GDQ�VLVL�EXUXN�GDUL�WXVDP�GDSDW�GLNHPEDQJNDQ�NHPDPSXDQ�PHQ\LNDSL�
WXVDP�DJDU�VLVL�\DQJ�EXUXN�GDSDW�PHQMDGL�SHOXDQJ�XQWXN�PHQLQJNDWNDQ�VLVL�EDLNQ\D�

$���.HKLODQJDQ�$LU�ROHK�,QWHUVHSVL�7DMXN��&URZQ�,QWHUFHSWLRQ�/RVV�

.HKLODQJDQ�DLU�GDUL�DLU�KXMDQ�ROHK�LQWHUVHSVL�WDMXN�WXVDP�VHEHQDUQ\D�WLGDN�WHUODOX�EHVDU��UDWD�
UDWD��VHEHVDU�����������GDUL�FXUDK�KXMDQ�������PP���<DQJ�WLGDN�GLNHWDKXL�DGDODK�NHKLODQJDQ�DLU�GDUL�
DLU�KXMDQ�ROHK�LQWHUVHSVL�ODQWDL�KXWDQ��IRUHVW�IORRU�LQWHUFHSWLRQ�ORVV���'DUL�VLIDW�VHUDVDK�WXVDP�\DQJ�
ODPEDW�ODSXN��NRQGLVL�LQL�GDSDW�EHUSHQJDUXK�SDGD�EHVDUQ\D�NHKLODQJDQ�DLU�ROHK�LQWHUVHSVL�VHUDVDK�
WXVDP�

8QWXN�PHQJXUDQJL�EHVDUQ\D�NHKLODQJDQ�DLU�ROHK�LQWHUVHSVL�WHUVHEXW��VHEDLNQ\D�WXVDP�GLWDQDP�
GHQJDQ�MDUDN�WDQDP�OHEDU�PLVDO���P�[��P��DJDU�DLU�KXMDQ�OHELK�EDQ\DN�PHQFDSDL�SHUPXNDDDQ�WDQDK�
�PHPSHUEHVDU�DLU�ORORV��GDQ�XQWXN�WDQDPDQ�WXVDP�\DQJ�VXGDK�SHUOX�GLMDUDQJL�VHEDLNQ\D�GLODNXNDQ�
SHQMDUDQJDQ�

:eb Q̂\�1̂ Q\YcYc�;URYZQ[Q̂ �;UXedQ̂ Q̂
F_\��"�> _��"��:e\Y�"  %�*��!")���!$$
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%HVDUQ\D�SRURVLWDV�WDQDK�GLEDZDK�WHJDNDQ�WXVDP�PHPEXWXKNDQ�DLU�\DQJ�EHVDU�SXOD�XQWXN�
PHQJLVLQ\D��$JDU�SHUVHGLDDQ�DLU�XQWXN�NHOHPEDEDQ�WDQDK�GDQ�DLU�WDQDK�FXNXS�PDND�GLXVDKDNDQ�
PHPSHUEHVDU�SHUROHKDQ�KXMDQ�QHWWR��DLU�ORORV���DOLUDQ�EDWDQJ���GHQJDQ�MDUDN�WDQDP�\DQJ�OHEDU�GDQ�
SHQMDUDQJDQ�

3ROD�WDQDPDQ�FDPSXUDQ�GHQJDQ�MHQLV�GDXQ�OHEDU�XQWXN�PHPEHULNDQ�YDULDVL�VHUDVDK�\DQJ�
GLKDVLONDQ��DJDU�WHUMDGL�YDULDVL�GDODP�SHQJKDQFXUDQ�VHUDVDK�GDQ�EDKDQ�RUJDQLN��KXPXV���GDQ�YDULDVL�
SDGD� LQWHUVHSVL� DLU� ORORV�� DOLUDQ� EDWDQJ� GDQ� HYDSRWUDQVSLUDVL�� 6HUDVDK� GDXQ� OHEDU� VHEDJDL�
NRPSHQVDVL�GDUL�ODPEDWQ\D�GHNRPSRVLVL�VHUDVDK�GDXQ�MDUXP�WXVDP��OLKDW�7DEHO���

%���3HUROHKDQ�$LU�GDUL�+XMDQ�1HWWR��$LU�/RORV���$LU�%DWDQJ�

$LU�ORORV�GLWDPEDK�DOLUDQ�EDWDQJ�DGDODK�PHUXSDNDQ�SHUROHKDQ�DLU�KXMDQ�QHWWR��'DUL�7DEHO���
KXMDQ�QHWWR�UDWD�UDWD�GDUL�WXVDP�VHEHVDU���������������GDUL�FXUDK�KXMDQ�DWDX�VHEHVDU��������DOLUDQ�
EDWDQJ�SDGD�WXVDP�\DQJ�VHPDNLQ�EHUXPXU�WXD��VHPDNLQ�NHFLO��NDUHQD�NXOLW�EDWDQJ�WXVDP�SHFDK�
SHFDK� VHKLQJJD� PHPSHUEHVDU� NHKLODQJDQ� DLU� ROHK� LQWHUVHSVL� NXOLW� EDWDQJ� WXVDP�� 8QWXN�
PHQLQJNDWNDQ�SHUROHKDQ�DLU�KXMDQ�QHWWR��SHUOX�SHQMDUDQJDQ�DWDX�WDQDPDQ�FDPSXUDQ�GHQJDQ�MHQLV�
SRKRQ�\DQJ�EHUNXOLW�EDWDQJ�UHODWLI�KDOXV��'DUL�SHUROHKDQ�DLU�KXMDQ�QHWWR�VHSHUWL�GLDWDV�EHOXP�WHQWX�
KXMDQ�QHWWR�WHUVHEXW�OHELK�EHVDU�GDUL�SRURVLWDV�WDQDK�GL�EDZDK�WHJDNDQ�WXVDP��VHEDE�DLU�KXMDQ�QHWWR�
WHUVHEXW�DNDQ�PHQJDODPL�LQWHUVHSVL�ROHK�ODQWDL�KXWDQ��VHUDVDK��WXVDP�

&���3HUROHKDQ�$LU�+XMDQ�(IHNWLI��+XMDQ�1HWWR��,QWHUVHSVL�6HUDVDK�

3HUROHKDQ�DLU�KXMDQ�HIHNWLI�DWDX�DLU�KXMDQ�QHWWR�GLNXUDQJL�DLU�LQWHUVHSVL�ODQWDL�KXWDQ�VHUDVDK�
DGDODK�VDPD�GHQJDQ�DLU�LQILOWUDVL��$LU�KXMDQ�QHWWR�GLNXUDQJL�DLU�KLODQJ�ROHK�LQWHUVHSVL�ODQWDL�KXWDQ�
EHOXP�WHQWX�FXNXS�XQWXN�PHPHQXKL�SRURVLWDV�WDQDK�GLEDZDK�WHJDNDQ�WXVDP��DSDELOD�DLU�KLODQJ��ROHK�
LQWHUVHSVL� ODQWDL� KXWDQ�� FXNXS� WLQJJL�� 8QWXN� PHPSHUEHVDU� PHPSHUROHK� DLU� KXMDQ� HIHNWLI�� SHUOX�
PHPSHUOHEDU�MDUDN�WDQDP�WXVDP��SHQMDUDQJDQ�DWDX�SROD�WDQDP�FDPSXUDQ�GHQJDQ�MHQLV�SRKRQ�\DQJ�
EHUNXOLW�EDWDQJ�UHODWLI�KDOXV�OLFLQ�

'���(YDSRWUDQVSLUDVL��&RQVXPWLYH�8VH��7XVDP

(YDSRWUDQVSLUDVL� �FRQVXPWLYH� XVH�� WXVDP� \DQJ� WLQJJL� EXNDQ� EHUDUWL� SHQJJXQDDQ� DLU� ROHK�
WXVDP�DGDODK�ERURV��NDUHQD�WXVDP�PHPHUOXNDQ�DLU�GDODP�SURVHV�IRWRVLQWHVD�XQWXN�PHQJKDVLONDQ�
NDUERKLGUDW�\DQJ�QDQWLQ\D�GLSHUJXQDNDQ�GDODP�SURVHV�UHDNVL�UHVSLUDVL�XQWXN�PHQJKDVLONDQ�HQHUJL�
GDQ�SHUWXPEXKDQ� MDULQJDQ� WXVDP��-DGL�DLU�\DQJ�KLODQJ�GDUL� WXVDP�VHEHQDUQ\D�DGDODK�DLU�KLODQJ�
NDUHQD�LQWHUVHSVL�PHODOXL�SHUPXNDDQ�EDJLDQ�SRKRQ�WXVDP��WDMXN��EDWDQJ�FDEDQJ�NXOLW����DLU�KLODQJ�
NDUHQD�LQWHUVHSVL�ODQWDL�KXWDQ�DWDX�GLVHEXW�WRWDO�DLU�KLODQJ�ROHK�LQWHUVHSVL��WRWDO�LQWHUFHSWLRQ�ORVV����
WUDQVSLUDVL�\DLWX�DLU�\DQJ�KLODQJ�NDUHQD�PHQJXDS�PHODOXL�PXOXW�GDXQ��VWRPDWD��

.DUHQD�HYDSRWUDQVSLUDVL�WXVDP��7DEHO�����DWDX�NHEXWXKDQ�DLU�ROHK�WXVDP�PHQXQMXNNDQ�DQJND�
\DQJ�UHODWLI�WLQJJL�\DLWX�����������GDUL�FXUDK�KXMDQ�WDKXQDQ�PDND�DJDU�WXVDP�FXNXS�DLU�GDQ�WLGDN�
PHQLPEXONDQ�PDVDODK�SHUVHGLDDQ�DLU�GDODP�WDQDK��NHOHPEDEDQ�WDQDK�GDQ�DLU�WDQDK���VHEDLNQ\D�
WXVDP�GLWDQDP�SDGD�GDHUDK�\DQJ�FXUDK�KXMDQ�WDKXQDQ�WLQJJL�OHELK�GDUL������PP�WDKXQQ\D��+XWDQ�
WXVDP�NDUHQD�PHPSXQ\DL�LQWHUVHSVL�GDQ�HYDSRWUDQVSLUDVL�WLQJJL�DNDQ�EDQ\DN�PHQJNRQVXPVL�DLU��
VHKLQJJD�SHUOX�SHQFHUPDWDQ�EHVDUQ\D�FXUDK�KXMDQ�GL�ZLOD\DK�SHQJHPEDQJDQQ\D�VXSD\D� WLGDN�
PHQ\HEDENDQ� PDVDODK� NHNXUDQJDQ� DLU� �$QRQLP� ������� � +DO� LQL� DGD� UXJLQ\D�� NDUHQD� VHEDUDQ�
WDQDPDQ�WXVDP�DNDQ�EHUNXUDQJ�
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'HQJDQ� WHNQRORJL� VHSHUWL� MDUDN� WDQDP� GLSHUOHEDU�� SHQMDUDQJDQ�� SROD� WDQDP� FDPSXUDQ�
�KHWHURJHQ��GDQ�GLWDQDP�SDGD�GDHUDK�GHQJDQ�FXUDK�KXMDQ�WDKXQDQ�OHELK�GDUL������PP�SHUWDKXQ�
GLKDUDSNDQ�SHUROHKDQ�DLU�KXMDQ�QHWWR�GDQ�SHUROHKDQ�DLU�KXMDQ�HIHNWLI�GDSDW�PHQLQJNDW�GDQ�GDSDW�
PHQJLVL�SRURVLWDV�WDQDK�VHFDUD�FXNXS�VHKLQJJD�WHUVHGLD�FDGDQJDQ�DLU�VHEDJDL�NHOHPEDEDQ�WDQDK�
GDQ�DLU�WDQDK�FXNXS�GDQ�WLGDN�PHQXUXQNDQ�VXPEHU�PDWD�DLU��$OLUDQ�SHUPXNDDQ�FXNXS�NHFLO�NDUHQD�
KDPEDWDQ�ROHK�WHJDNDQ�GDQ�VHUDVDK�\DQJ�GLKDVLONDQ�ROHK�WXVDP�GDQ�WDQDPDQ�FDPSXUDQ�ODLQQ\D�
\DQJ�WHUVHGLD�WHUNXPSXO�GL�ODQWDL�KXWDQ�

(���.HKLODQJDQ�$LU�NDUHQD�$OLUDQ�3HUPXNDDQ��6XUIDFH�5XQ�2II���7XVDP

'L�DWDV�WHODK�GLMHODVNDQ�EDKZD�DOLUDQ�SHUPXNDDQ�DGDODK�DLU�KXMDQ�QHWWR�\DQJ�WLGDN�PHQJDODPL�
LQILOWUDVL� GDQ� PHQJDOLU� GL� DWDV� SHUPXNDDQ� WDQDK� GL� EDZDK� WHJDNDQ� WXVDP�� 'DUL� 7DEHO� ���
PHPSHUOLKDWNDQ� EDKZD� DOLUDQ� SHUPXNDDQ� GL� EDZDK� WHJDNDQ� WXVDP�PHQXQMXNNDQ� DQJND� \DQJ�
VDQJDW�NHFLO��+DO� LQL�GDSDW�WHUMDGL�NDUHQD���DGDQ\D�LQWHUVHSVL�FHJDWDQ�ROHK� ODQWDL�KXWDQ�VHUDVDK��
VHKLQJJD�DLU�WHUKDPEDW�WHUWDKDQ�WHUFHJDW�ROHK�VHUDVDK�GDQ�ROHK�NDUHQD�SRURVLWDV�WDQDK�GL�EDZDK�
WXVDP�\DQJ�WLQJJL��VHKLQJJD�DLU�KXMDQ�QHWWR�\DQJ�PHQMDGL�DOLUDQ�SHUPXNDDQ�VDQJDW�NHFLO��7HNQRORJL�
VHSHUWL�SHQMDUDQJDQ�GDQ�MDUDN�WDQDP�\DQJ�OHEDU�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�DLU�KXMDQ�QHWWR�GDQ�
DLU� KXMDQ� HIHNWLI�� 'HQJDQ� PHQLQJNDWQ\D� DLU� KXMDQ� QHWWR� GDQ� DLU� KXMDQ� HIHNWLI� GLKDUDSNDQ�
PHQLQJNDWNDQ� DOLUDQ� SHUPXNDDQ�� VHKLQJJD� GDSDW� PHQJXUDQJL� NRQVHQWUDVL� EDKDQ�EDKDQ� \DQJ�
EHUVLIDW�WR[LF�\DQJ�WHUNXPSXO�GL�ODQWDL�KXWDQ�DWDX�WHUODUXW�GDQ�WHUEDZD�DOLUDQ�SHUPXNDDQ�

)���5HDNVL�7DQDK�GL�%DZDK�7HJDNDQ�7XVDP�&HQGHUXQJ�0DVDP�

8QWXN�PHQLQJNDWNDQ�S+�WDQDK�GL�EDZDK�WHJDNDQ�WXVDP�\DQJ�EHUHDNVL�PDVDP��S+�UHQGDK���
GDSDW�GLDWDVL�GHQJDQ�SHPEHULDQ�EDKDQ�GRORPLW��&D�0J��&2 � ��� �

9,���3(1'(.$7$1�6(&$5$�.(/(0%$*$$1

6LNDS�VHEDJLDQ�PDV\DUDNDW�\DQJ�WLGDN�PHQHULPD�NHKDGLUDQ�WDQDPDQ�KXWDQ�WXVDP�VDPSDL�
VDDW� LQL� DGD� GL� �� �WLJD�� GDHUDK�� \DLWX� GL� 'HVD� *RPERQJ� 3HNDORQJDQ� 7LPXU� SDGD� WDKXQ� ������
.DEXSDWHQ�&LODFDS�SDGD�WDKXQ������GDQ�GL�'HVD�3DGDQJ�*DQVLQJ��6XPDWHUD�%DUDW�SDGD�WDKXQ�
������.RQGLVL�WHUVHEXW�PHQXQMXNNDQ�DGDQ\D�NHFHQGHUXQJDQ�EDKZD�GDPSDN�NHEHUDGDDQ�KXWDQ�
WXVDP�PHQJDUDK�SDGD�SHQGDSDW�SXEOLN�GDQ�VXGDK�WHUVDOXU�PHODOXL�/HPEDJD�3HPHULQWDK�VHSHUWL�
.HSDOD�'HVD��%XSDWL�NHSDGD�GDHUDK�NDEXSDWHQ�GDQ�DGD�\DQJ�EHUDVDO�GDUL�DQJJRWD�PDV\DUDNDW�GDQ�
GLVDPSDLNDQ� NH� 0HQWHUL� EDKNDQ� NH� 3UHVLGHQ�� .DUHQD� LWX� XQWXN� PLWLJDVL�PHQJXUDQJL�
NHOXKDQ�SHQRODNDQ�PDV\DUDNDW� SDGD� NHEHUDGDDQ�KXWDQ� WXVDP�SHUOX� SHQGHNDWDQ� NHOHPEDJDDQ�
MXJD�

0DNLQ� OXDVQ\D� KXWDQ� WDQDPDQ� WXVDP� WHUQ\DWD� WHODK� PHUHVDKNDQ� VHEDJLDQ� PDV\DUDNDW�
WHUXWDPD�PDV\DUDNDW�VHNLWDU�DWDX�PDV\DUDNDW�\DQJ�PHQHULPD�GDPSDN�QHJDWLI�GDUL�DGDQ\D�KXWDQ�
WDQDPDQ�WHUVHEXW��:DODXSXQ�NHEHUDGDDQ�KXWDQ�WDQDPDQ�WXVDP�WHODK�GLWRODN�VHEDJLDQ�PDV\DUDNDW�
QDPXQ�EXNDQ�EHUDUWL�WDQDPDQ�WHUVHEXW�WLGDN�EROHK�GLWDQDP��GLEXGLGD\DNDQ��OHELK�OHELK�WXVDP�ROHK�
3HUXP�3HUKXWDQL�PHQMDGL� MHQLV�NHODV�SHUXVDKDDQ�NHGXD�VHWHODK�NHODV�SHUXVDKDDQ�MDWL��7HFWRQD�
JUDQGLV��

$JDU�GDPSDN�QHJDWLI�\DQJ�GLGHULWD�ROHK�VHEDJLDQ�PDV\DUDNDW�GL�VHNLWDU�KXWDQ�WDQDPDQ�WXVDP�
GDSDW�GLPLWLJDVL�GDQ�SLKDN�SHUXVDKDDQ��3HUXP�37��GDQ�SHPHULQWDK�WLGDN�NHKLODQJDQ�EDKDQ�EDNX�
�NRPRGLWDVQ\D��PDND� VHODLQ� GHQJDQ�PHQJXEDK� WHKQLN� EXGLGD\DQ\D�� VHSHUWL� MDUDN� WDQDP�� SROD�

:eb Q̂\�1̂ Q\YcYc�;URYZQ[Q̂ �;UXedQ̂ Q̂
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WDQDP��WHKQLN�SHPHOLKDUDDQ�WHJDNDQ�VHSHUWL�\DQJ�WHODK�GLXUDLNDQ�GL�DWDV�SHUOX�MXJD�PHODNXNDQ�����
,QYHQWDULVDVL�IDNWD�NHFHQGHUXQJDQ�\DQJ�WHUMDGL�GL�PDV\DUDNDW�NHPXQJNLQDQ�SHUXEDKDQ�IXQJVL�DWDX�
SHQJJXQDDQ� VXDWX� EHQWDQJ� ODKDQ�� ��� .DML� XODQJ� SURGXN�SURGXN� NHELMDNDQ� VHSHUWL� SHUDWXUDQ��
NHSXWXVDQ�� NHELMDNDQ� SHGRPDQ�SHWXQMXN� SHODNVDQDDQ�WHNQLV� GDQ� UHYLVL� SURGXN�SURGXN� WHUVHEXW�
\DQJ�GLDQJJDS�WLGDN�VHVXDL�GDQ�PHQ\XVXQ�PHQHUELWNDQ�SURGXN�SURGXN�NHELMDNDQ�\DQJ�OHELK�VHVXDL�
WHUXWDPD�XQWXN�KXWDQ�WDQDPDQ�WXVDP�����3HQ\XOXKDQ��VRVLDOLVDVL�SURGXN�SURGXN�NHELMDNDQ�\DQJ�
EHUNDLWDQ� GHQJDQ� EXGLGD\D� WXVDP� \DQJ� DPDQ�� GDQ� ��� 0HPDQWDSNDQ� GDQ� PHQJHPEDQJNDQ�
KXEXQJDQ�NHEHUVDPDDQ��NHPLWUDDQ��GHQJDQ�PDV\DUDNDW�VHNLWDU�KXWDQ�GDODP�SHQJHORODDQ�KXWDQ�
VHSHUWL�VLVWHP�WXPSDQJ�VDUL�GDQ�PDJHUVDUL�ROHK�3HUXP�3HUKXWDQL��3HQJHORODDQ�+XWDQ�%HUVDPD�
0DV\DUDNDW� �3+%0�� GDQ� +XWDQ� .HPDV\DUDNDWDQ� �+.0��� 6HPXD� EHQWXN� SHQJHORODDQ� KXWDQ�
EHUVDPD�PDV\DUDNDW�WHUVHEXW�GLODQGDVL�WUDQVSDUDQVL�GDODP�WDQJJXQJ�MDZDE��SHUDQDQ��SHPEDJLDQ�
ELD\D��KDVLO�NHXQWXQJDQ�PDQIDDW�EDJL�PDVLQJ�PDVLQJ�SLKDN�

3HQJHPEDQJDQ�NHOHPEDJDDQ�SHQJHORODDQ�KXWDQ�EHUVDPD�PDV\DUDNDW�VHSHUWL�GL�DWDV�DNDQ�
PHQLQJNDWNDQ�WHUFDSDLQ\D�SHODNVDQDDQ�NHELMDNDQ�SULRULWDV�3HPHULQWDK��'HSDUWHPHQ�.HKXWDQDQ��
\DLWX��SHPEHUGD\DDQ�HNRQRPL�PDV\D�UDNDW�GL�GDODP�GDQ�VHNLWDU�NDZDVDQ�KXWDQ�\DQJ�GLMDEDUNDQ�
GDODP� NHELMDNDQ�NHELMDNDQ� VHEDJDL� EHULNXW�� ��� 0HQLQJNDWNDQ� SHUDQ� VHUWD� PDV\DUDNDW� GDODP�
SHPEDQJXQDQ�NHKXWDQDQ�����0HQLQJNDWNDQ�DNVHV�PDV\DUDNDW�VHWHPSDW�GDODP�SHPDQIDDWDQ�KXWDQ��
���0HPSHUOXDV�ODSDQJDQ�SHNHUMDDQ�PDV\DUDNDW�VH�WHPSDW�����0HQLQJNDWNDQ�SDUWLVLSDVL�PDV\DUDNDW�
GDODP�PHPHOLKDUD�NHOHVWDULDQ�KXWDQ��GDQ����0HQLQJNDWNDQ�NHVHMDKWHUDDQ�PDV\DUDNDW�VHNLWDU�KXWDQ�
�$QRQLP��������

%HUGDVDUNDQ�8QGDQJ�8QGDQJ�1R�� ��� WDKXQ� ����� WHQWDQJ� 3HPHULQWDK� 'DHUDK�� EHEHUDSD�
NHZHQDQJDQ�3HPHULQWDK��'HSDUWHPHQ�.HKXWDQDQ��GLGHVHQWUDOLVDVLNDQ�NH�3HPHULQWDK�3URSLQVL�GDQ�
.DEXSDWHQ�.RWD��'L�GDODP�KLUDUNL�3HUXQGDQJ�XQGDQJDQ�GDQ�SHUDWXUDQ��6XUDW�.HSXWXVDQ�0HQWHUL�
WLGDN� WHUFDQWXP� GL� GDODPQ\D�� 6HGDQJ� NHELMDNDQ� SULRULWDV� GL� DWDV� GLWHUELWNDQ� EHUGDVDUNDQ� 6XUDW�
.HSXWXVDQ�0HQWHUL�.HKXWDQDQ�1R������0HQKXW�9,,�������%HUGDVDUNDQ�KDO�WHUVHEXW��NHZHQDQJDQ�
SHODNVDQDDQ� SHQJHPEDQJDQ� NHOHPEDJDDQ� SHQJHORODDQ� KXWDQ� EHUVDPD�PDV\DUDNDW� EHUDGD� GL�
WDQJDQ� 3HPHULQWDK� 'DHUDK� \DLWX� 3HPHULQWDK� 'DHUDK� .DEXSDWHQ�.RWD�� VHEDJDL� SHPHJDQJ�
NHZHQDQJDQ�RWRQRPL�GDHUDK�VHFDUD�OXDV�GDQ�XWXK���

+XEXQJDQ�3HPHULQWDK�3URSLQVL�GHQJDQ�.DEXSDWHQ�.RWD�KDQ\D�NRRUGLQDVL��NHUMD�VDPD�GDQ�
NHPLWUDDQ��1DPXQ�GDODP�KDO�LQL�*XEHUQXU�VHODNX�:DNLO�3HPHULQWDK�VHFDUD�DGPLQLVWUDWLI�PHODNXNDQ�
SHPELQDDQ� GDQ� SHQJDZDVDQ� WHUKDGDS� .DEXSDWHQ�.RWD�� .DUHQD� LWX� GDODP� SHQJHPEDQJDQ�
.HOHPEDJDDQ�3HQJHORODDQ�+XWDQ�%HUVDPD�0DV\DUDNDW��3HPHULQWDK�3URSLQVL�PHQJNRRUGLQDVLNDQ�
SHODNVDQDDQ� SURJUDP�SURJUDP� SHPEHUGD\DDQ� PDV\DUDNDW�� VHGDQJ� 3HPHULQWDK� �'HSDUWHPHQ�
.HKXWDQDQ��VHEDJDL�IDVLOLWDWRU�

3RVLVL� /HPEDJD�3HPHULQWDK� �3XVDW��� 3URSLQVL� GDQ� .DEXSDWHQ�.RWD� GDODP� SHPEHUGD\DDQ�
PDV\DUDNDW�XQWXN�PLWLJDVL�GDPSDN�QHJDWLI�\DQJ�GLUDVDNDQ�PDV\DUDNDW�DNLEDW�NHEHUDGDDQ�KXWDQ�
WXVDP�DWDX�KXWDQ�ODLQQ\D�GDQ�XQWXN�PHOHVWDULNDQ�NHEHUDGDDQ�KXWDQ�WHUVHEXW�GDSDW�GLJDPEDUNDQ�
VHSHUWL�*DPEDU���

9,,���.(6,038/$1

��� $LU�KLODQJ�NDUHQD�LQWHUVHSVL�WDMXN��FURZQ�LQWHUFHSWLRQ�ORVV��WXVDP�VHEHVDU�����������GDUL�KXMDQ�
WDKXQDQ�� 8QWXN� PHQJXUDQJL� NHKLODQJDQ� DLU� NDUHQD� LQWHUVHSVL� GDSDW� GLODNXNDQ� GHQJDQ�
PHPSHUEHVDU�MDUDN�WDQDP�WXVDP���P�[��P��GDQ�SHQMDUDQJDQ�
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��� 3HUROHKDQ�DLU�KXMDQ�QHWWR��DLU�ORORV���DOLUDQ�EDWDQJ��WXVDP�FXNXS�EHVDU�������GDUL�FXUDK�KXMDQ��
.RQGLVL�LQL�PDVLK�GDSDW�GLWLQJNDWNDQ�GHQJDQ�SHQMDUDQJDQ�VHKLQJJD�DLU�ORORV�GDSDW�GLWLQJNDWNDQ�

��� 8QWXN�PHQLQJNDWNDQ�SHUROHKDQ�DLU�GDUL�DOLUDQ�EDWDQJ�WXVDP�\DQJ�UDWD�UDWDQ\D�UHODWLI�UHQGDK�
�����GDUL�FXUDK�KXMDQ��GDSDW�GLODNXNDQ�GHQJDQ�SROD�WDQDP�FDPSXUDQ�GHQJDQ�MHQLV�SRKRQ�\DQJ�
EHUNXOLW� EDWDQJ� OLFLQ�KDOXV�� VHKLQJJD� LQWHUVHSVL� ROHK� NXOLW� EDWDQJ�GDSDW� GLSHUNHFLO� GDQ�DOLUDQ�
EDWDQJ�EHUWDPEDK�EHVDU�

��� .HFHSDWDQ�GHNRPSRVLVL�VHUDVDK�WXVDP�\DQJ�ODPEDW�DNDQ�PHQJKDPEDW�WHUEHQWXNQ\D�KXPXV��
+DO�WHUVHEXW�GDSDW�GLLPEDQJL�GHQJDQ�SHUODNXDQ�SROD�WDQDP�FDPSXUDQ�GHQJDQ�MHQLV�SRKRQ�\DQJ�
PHQJKDVLONDQ� VHUDVDK� \DQJ� FHSDW� WHUGHNRPSRVLVL� VHKLQJJD� SHPEHQWXNDQ� EDKDQ�
RUJDQLN�KXPXV�EDJL�WDQDPDQ�GDQ�WDQDK�GDSDW�GLSHQXKL�

��� 3HQMDUDQJDQ�GDQ�PHPSHUEHVDU�MDUDN�WDQDP�WXVDP�GDSDW�PHQLQJNDWNDQ�DOLUDQ�SHUPXNDDQ�\DQJ�
VDQJDW�NHFLO�SDGD�WHJDNDQ�WXVDP���������GDUL�FXUDK�KXMDQ���3HQLQJNDWDQ�DOLUDQ�SHUPXNDDQ�
GLPDNVXGNDQ� XQWXN� PHQJXUDQJL� DGDQ\D� NRQVHQWUDVL� ]DW�]DW�EDKDQ�EDKDQ� \DQJ� GDSDW�
PHQLPEXONDQ�UDFXQ�DJDU�WHUODUXW�GDQ�WHUEDZD�ROHK�DOLUDQ�SHUPXNDDQ�

��� (YDSRWUDQVSLUDVL�NHEXWXKDQ�DLU�WXVDP�\DQJ�PHQXQMXNNDQ�DQJND�\DQJ�WLQJJL����������GDUL�FXUDK�
KXMDQ��WDKXQDQ�PHPHUOXNDQ�SHUKDWLDQ�DJDU�WXVDP�GLWDQDP�SDGD�GDHUDK�GHQJDQ�FXUDK�KXMDQ�
\DQJ� OHELK� WLQJJL�GDUL������PP�SHU� WDKXQ�GDQ�GHQJDQ� MDUDN�WDQDP�\DQJ� OHEDU�DWDX�GHQJDQ�
SHQMDUDQJDQ�

��� 3HQGHNDWDQ� VHFDUD� NHOHPEDJDDQ� VHSHUWL� SHQJHPEDQJDQ�SHPDQWDSDQ� SHQJHORODDQ� KXWDQ�
EHUVDPD�PDV\DUDNDW�GDQ�KXWDQ�NHPDV\DUDNDWDQ�SHUOX�GLWLQJNDWNDQ�

��� .DML� XODQJ�UHYLVL� SURGXN�SURGXN� NHELMDNDQ�� SHUDWXUDQ�� NHSXWXVDQ�� SHGRPDQ�� SHWXQMXN�
SHODNVDQDDQ�� SHWXQMXN� WHNQLV� PHQJHQDL� EXGL� GD\D� WXVDP� \DQJ� VXGDK� WLGDN� VHVXDL� SHUOX�
GLODNXNDQ�

��� 6RVLDOLVDVL�SHQ\XOXKDQ�SHQ\DGDUDQ�GDQ�SHOD\DQDQ�PDV\DUDNDW�SHUOX�GLODNXNDQ�

'$)7$5�3867$.$

$QRQLP��������+XWDQ�3LQXV�GDQ�+DVLO�$LU��3XVDW�3HQJHPEDQJDQ�6XPEHU�'D\D�+XWDQ�3HUKXWDQL�
&HSX����������

$QRQLP��������5HQFDQD�.HUMD�.HPHQWHULDQ�1HJDUD�/HPEDJD��5HQMD�./��'HSDUWHPHQ�.HKXWDQDQ�
.HS��0HQWHUL�.HKXWDQDQ�1R��6.�����0HQKXW�9,,���������������

%XGKL\RQR��%DPEDQJ�(NR��������3HQGXJDDQ�QHUDFD�DLU�GDODP�VLVWHP�KLGURORJL�'$6�:DVSDGD�
*DUXW�GHQJDQ�$QDOLVD�6LVWHP��7HVLV�6DUMDQD�.HKXWDQDQ�,3%�%RJRU����������

%UDPDVWR��<��������6WXGL�YDULDVL�SHUWXPEXKDQ�VHPDL�3LQXV�PHUNXVLL�MXQJK�HW�GH�9ULHV�GDUL�EHEHUDSD�
VXPEHU�EHQLK��%XOHWLQ�3HQHOLWLDQ�+XWDQ�%RJRU�1R����������������

&KRZ��9��7��������+DQGERRN�RI�$SSOLHG�+\GRORJ\��0F�*UDZ�+LOO��7RURQWR��1HZ�<RUN����������������

+HZOHWW��-��'��DQG�:�/��0XWWHU��������$Q�2XWOLQH�RI�)RUHVW�+\GURORJ\�6FKRRO�RI�)RUHVW�5HVRXUFHV�
8QLYHUVLW\�RI�*HRUJLD������������

0RNRERPEDQJ��������0XODL�JXQGXO�KXWDQ�GLVHNLWDU�LULJDVL�'RPRJD��.RPSDV� �1R������7DKXQ�;9,��
WDQJJDO����EXODQ���
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0LGH��8PDU��������6WXGL�LQWHUVHSVL�FXUDK�KXMDQ�SDGD�WHJDNDQ�3LQXV�PHUNXVLL� �MXQJK�HW�GH�YUHHV�GL�
NHFDPDWDQ� 0HQJNHGHN� .DEXSDWHQ� 7DQD� 7RUDMD�� 7HVLV� 6DUMDQD� .HKXWDQDQ�� 8QLYHUVLWDV�
+DVDQXGLQ�8MXQJSDQGDQJ����������

3XGMLKDUWD��$�GDQ�0��.��6DODWD��������$OLUDQ�EDWDQJ��DLU�ORORV�GDQ�LQWHUVHSVL�FXUDK�KXMDQ�SDGD�WHJDNDQ�
3LQXV�PHUNXVLL�GL�GDHUDK�KXWDQ�WURSLN�&LNROH��/HPEDQJ��%DQGXQJ�8WDUD��-DZD�%DUDW��%XOHWLQ�
3HQHOLWLDQ�+XWDQ�1R�������������������

3XGMLKDUWD��$��������.HDGDDQ�OLPSDVDQ�SHUPXNDDQ�GDQ�SHUHVDSDQ�GL�EDZDK�WHJDNDQ�3LQXV�PHUNXVLL�
GL�&LNROH��&LZLGH\�GDQ�%RJRU��3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+XWDQ�%RJRU��/DSRUDQ�1R��
�������������

BBBBBB���������5HVSRQ�GDUL�EHEHUDSD�MHQLV�WHJDNDQ�WHUKDGDS�SHQJDZHWDQ�DLU�GL�&LZLGH\�%DQGXQJ��

6HODWDQ��%XOHWLQ�3HQHOLWLDQ�+XWDQ�1R����������������

BBBBBB� �� � ������ 3HUDQDQ� EHEHUDSD� MHQLV� SRKRQ� KXWDQ� GDODP� PHQWUDQVIHU� DLU� KXMDQ�� %XOHWLQ�
3HQHOLWLDQ�+XWDQ�1R����������������

BBBBBB��������$VSHN�KLGURORJL�WHJDNDQ�3DUNLD�MDYDQLFD��VZHHWHQLD�PDFURSK\OOD�GDQ�3LQXV�PHUNXVLL��

SDGD�SHQHOLWLDQ�OLVLPHWHU�GL�%RJRU��%XOHWLQ�3HQHOLWLDQ�+XWDQ�1R���������������

BBBBBB� � ������ 3HUEDQGLQJDQ� SURGXNVL� GDQ� SHQJKDQFXUDQ� VHUDVDK� GL� EDZDK� WHJDNDQ� 3LQXV��

PHUNXVLL��6��PDFURSK\OOD�GDQ�KXWDQ�DODP�GL�-DQODSD��-DZD�%DUDW��%XOHWLQ�3HQHOLWLDQ�+XWDQ�1R��
�������������

BBBBBB��������$SOLNDVL�SHWXQMXN�SHPLOLKDQ�MHQLV�GDODP�NDLWDQQ\D�GHQJDQ�SURSRUVL�FXUDK�KXMDQ�GDQ��

HYDSRWUDQVSLUDVL��MHQLV�7XVDP��(XFDO\SWXV�VS�GDQ�$��PDQJLXP��GDQ�SHOXDQJ�SHUROHKDQ�DLU��
,QIR�+XWDQ�1R��������������

BBBBBB� �������$VSHN�+LGURORJL�GDUL�(XFDO\SWXV��%XOHWLQ�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HKXWDQDQ��

9RO���1R�������������
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