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�2XU�OLIH� LV�FRPSOHWHO\�GHSHQGHQW�RQ�D�UHOLDEOH�DQG�DGHTXDWH�VXSSO\�RI�HQHUJ\�� ,Q�RWKHU�WR�
UHGXFH�GHSHQGHQFH�RQ� IRVVLO� IXHOV�� WKH� XVH� RI� DQLPDO� GXQJ� LQ� SURGXFLQJ� D� UHQHZDEOH� DOWHUQDWLYH�
VRXUFH�RI�HQHUJ\�KDV�EHHQ�SURYHG�XVLQJ�FRZ�GXQJ��&RQFHUQV�RYHU�WKH�HQYLURQPHQW�DQG�WKH�ULVLQJ�
FRVWV� IRU� HQHUJ\� DQG� ZDVWH� ZDWHU� WUHDWPHQW� KDYH� FDXVHG� D� UHVXUJHQFH� RI� LQWHUHVW� LQ� DQDHURELF�
WUHDWPHQW�DQG�VXEVHTXHQW�XVH�RI� WKH�ELRJDV�SURGXFHG�GXULQJ� WKLV� WUHDWPHQW�RI�RUJDQLF�ZDVWHV�DV�
IXHO�� %LRJDV� IURP� PDQXUH� ZDVWHV� KDV� EHFRPH� D� SRWHQWLDO� UHQHZDEOH� HQHUJ\� VRXUFH� IRU� ERWK�
GRPHVWLF�DQG�FRPPHUFLDO�XVDJH�HVSHFLDOO\�LQ�:HVW�1XVD�7HQJJDUD��

7KLV� VWXG\� DLPV� WR� LQYHVWDJDWH� WKH� TXDOLW\� DQG� TXDQWLW\� RI� ELRJDV� SURGXFHG� IURP� DQLPDO�
GXQJ��7KH�&RZV��EXIIDORHV�DQG�KRUVHV�GXQJ�ZHUH�XVHG� LQ� WKLV� UHVHDUFK�XVLQJ�DQDHURELF�ELRWDQN�
SURVHV�� 7KH� DQLPDO� GXQJV� ZHUH� GLJHVWHG� LQ� DPELHQW� WHPSHUDWXUH� DQG� WKH� ZDWHU� FRPSRVLWLRQ� RI�
GHJHVWHU�ZDV�DOVR�DQDO\VHG��

7KH�UHVXOW�VKRZV�WKDW�WRWDO�YROXPH�RI�ELRJDV�SURGXFHG�E\�KRUVH�GXQJ�LV���������OLWHUV��DQG�
WKHQ�FRZ�GXQJ� LV��������� OLWHUV�� DQG� WKH�VPDOOHVW�SURGXFWLRQ�JHQHUDWHG�E\�EXIIDOR�GXQJ�ZKLFK� LV�
�������� OLWHUV�� 0RUHRYHU�� ELRJDV� IURP� KRUVH� GXQJV� JHQHUDWHG� WKH� KLJKHVW� SRZHU� RI� FRPEXVWLRQ��
IROORZHG�E\�FRZ�GXQJ��DQG�EXIIDOR�GXQJ����������ZDWW����������ZDWW���������ZDWW�UHVIHFWLYHO\���
�
.H\ZRUGV��%LRJDV��GXQJ��TXDQWLW\��TXDOLW\��ELRWDQN�SURFHVV��

�
�

��� 3(1'$+8/8$1�
(QHUJL� ELRJDV� PHUXSDNDQ� HQHUJL� \DQJ�

OD\DN� GLSHUJXQDNDQ� EDLN� VHFDUD� WHNQLV�� VRVLDO�
PDXSXQ� HNRQRPLV� WHUXWDPD� XQWXN� PHQJDWDVL�
PDVDODK� HQHUJL� GL� GDHUDK� SHGHVDDQ�� 8QWXN��
PDQJDWDVL� NHNXUDQJDQ� EDKDQ� EDNDU� GDQ�
VHNDOLJXV� VHEDJDL� XSD\D� GDODP� SHQDQJDQDQ�
OLPEDK� SHWHUQDNDQ�� %LRJDV� EDQ\DN� GLEXDW� GDUL�
VDPSDK� SHWHUQDNDQ� \DLWX� VLVD� PDNDQDQ� GDQ�
NRWRUDQ�WHUQDN��$SDELOD�NRWRUDQ�WHUQDN�\DQJ�DGD�
GLPDQIDDWNDQ� PHQMDGL� ELRJDV� PHQXUXW� 3DLPLQ�
�������� GHQJDQ� VDWX� XQLW� DODW� SHPEXDW� ELRJDV�
GHQJDQ�NDSDVLWDV����� OLWHU�GHQJDQ�EDKDQ� LVLDQ�
EHUXSD�FDPSXUDQ��NRWRUDQ�WHUQDN�GDQ�DLU�GDSDW�
PHQJKVLONDQ������±������OLWHU�ELRJDV�SHUKDUL���

��7HNQRORJL� 7HSDW� *XQD� �77*��
PHUXSDNDQ�VDODK�VDWX� FDUD�SHQJRODKDQ� OLPEDK�
NRWRUDQ� KHZDQ� WHUQDN� XQWXN� PHPEHULNDQ� QLODL�
WDPEDK� �DGGHG� YDOXH�� EDJL� SHWHUQDN�� %HQWXN�
EXEXU� \DQJ� DNDQ� GLPDVXNNDQ� NHGDODP� %73�
GLSHUROHK� GDUL� EDKDQ� \DQJ� GLKDQFXUNDQ�
PHPSXQ\DL� NDQGXQJDQ� DLU� \DQJ� GLSHUROHK� GDUL�
SHQDPEDKDQ� NDGDU� DLU� GHQJDQ� SHUEDQGLQJDQ�
WHUWHQWX� DQWDUD� DLU� GDQ� VDPSDKQ\D�� .DGDU� DLU�
\DQJ� WHUODOX� EDQ\DN� DWDX� WHUODOX� VHGLNLW� GDSDW�
PHPSHQJDUXKL�SURGXNVL�ELRJDV���

'DUL�ODWDU�EHODNDQJ�\DQJ�WHODK�GLXUDLNDQ�
GL� DWDV�� PDND� WLPEXO� VXDWX� SHPLNLUDQ� XQWXN�
PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� EDJDLPDQD�
YROXPH� �MXPODK�� VHUWD� NXDOLWDV� SURGXNVL� ELRJDV�
\DQJ�GLKDVLONDQ�GHQJDQ�SHEDQGLQJDQ�NRPSRVLVL�
WHUWHQWX� GDUL� EDKDQ� LVLDQ� \DLWX� DQWDUD� DLU� GDQ�

NRWRUDQ� NHUEDX� SDGD� DODW� SHPEXDWDQ� ELRJDV�
GHQJDQ�%73��

��� 3HUPDVDODKDQ�
%HUGDVDUNDQ� XUDLDQ� GDUL� ODWDU� EHODNDQJ��

PDND� SHUPDVDODKDQ� \DQJ� GDSDW� GLUXPXVNDQ�
VHEDJDL� REMHN� SHQHOLWLDQ� DGDODK�� EDJDLPDQD�
SHQJDUXK�NRPSRVLVL�NRWRUDQ�WHUQDN�VDSL��NHUEDX�
GDQ� NXGD� WHUKDGDS� NXDOLWDV� GDQ� NXDQWLWDV�
ELRJDV�\DQJ�GLKDVLONDQ��
�
��� 7XMXDQ��

$GDSXQ� WXMXDQ� \DQJ� LQJLQ� GLFDSDL� GDUL�
SHQHOLWLDQ� LQL� DGDODK� PHQJHWDKXL� SHQJDUXK�
NRPSRVLVL�NRWRUDQ�WHUQDN�VDSL��NHUEDX�GDQ�NXGD�
WHUKDGDS� NXDOLWDV� GDQ� NXDQWLWDV� ELRJDV� \DQJ�
GLKDVLONDQ�GDUL�XQLW�ELRWDQN�SURFHVV���

�
��� /DQGDVDQ�7HRUL�

/LPEDK� WHUQDN� DGDODK� VLVD� EXDQJDQ� GDUL�
VXDWX�NHJLDWDQ�XVDKD�SHWHUQDNDQ�VHSHUWL�XVDKD�
SHPHOLKDUDDQ� WHUQDN�� UXPDK� SRWRQJ� KHZDQ��
SHQJRODKDQ�SURGXN�WHUQDN��GDQ�ODLQ�ODLQ��/LPEDK�
WHUVHEXW� PHOLSXWL� OLPEDK� SDGDW� GDQ� OLPEDK� FDLU�
VHSHUWL� IDHFHV�� XULQH�� VLVD� PDNDQDQ�� HPEULR��
NXOLW� WHOXU�� OHPDN�� GDUDK�� EXOX�� NXNX�� WXODQJ��
WDQGXN�� LVL� UXPHQ�� GDQ� ODLQ�ODLQ�� 6HPDNLQ�
EHUNHPEDQJQ\D�XVDKD�SHWHUQDNDQ��OLPEDK�\DQJ�
GLKDVLONDQ� MXJD� DNDQ� VHPDNLQ� PHQLQJNDW�
�6LKRPELQJ����������

%HUEDJDL� PDQIDDW� GDSDW� GLSHWLN� GDUL�
OLPEDK� WHUQDN�� DSDODJL� OLPEDK� WHUVHEXW� GDSDW�
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GLSHUEDKDUXL� �UHQHZDEOH�� VHODPD� DGD� KHZDQ�
WHUQDN�� /LPEDK� WHUQDN� PDVLK� PHQJDQGXQJ�
QXWULVL� DWDX� ]DW� SDGDW� \DQJ� SRWHQVLDO� XQWXN�
GLPDQIDDWNDQ��/LPEDK�WHUQDN�ND\D�DNDQ�QXWULHQW�
�]DW� PDNDQDQ�� VHSHUWL� SURWHLQ�� OHPDN�� EDKDQ�
HNVWUDN�WDQSD�QLWURJHQ��%(71���YLWDPLQ��PLQHUDO��
PLNURED� DWDX� ELRWD�� GDQ� ]DW�]DW� \DQJ� ODLQ�
�8QLGHQWLILHG� 6XEWDQFHV��� /LPEDK� WHUQDN� GDSDW�
GLPDQIDDWNDQ� XQWXN� EDKDQ� PDNDQDQ� WHUQDN��
SXSXN� RUJDQLN�� HQHUJL� GDQ� PHGLD� EHUEDJDL�
WXMXDQ��6LKRPELQJ����������

�
��� %LRJDV�

%LRJDV� EDQ\DN� GLEXDW� GDUL� VDPSDK�
SHWHUQDNDQ� \DLWX� VLVD� PDNDQDQ� GDQ� NRWRUDQ�
WHUQDN�� 7DSL�� SDGD� SULQVLSQ\D� ELRJDV� GDSDW�
GLEXDW� GDUL� VHJDOD� MHQLV� VDPSDK� RUJDQLN�� <DQJ�
GLVHEXW� ELRJDV� VHEHQDUQ\D� DGDODK� VHQ\DZD�
PHWDQD� �&+���� 6HULQJ� MXJD� GLVHEXW� JDV� NODU�
³VHZHUDJH� JDV� ³�� JDV� JREDU�� ELRHQHUJL� 5')�
�UHIXVH�GHULYHG�IXHO� �EDKDQ�EDNDU�GDUL�VDPSDK��
GDQ�PHUXSDNDQ�EDKDQ�EDNDU�PDVD�GDWDQJ��*DV�
PHWDQD� EHUVLIDW� WLGDN� EHUEDX�� WLGDN� EHUZDUQD�
GDQ� PXGDK� WHUEDNDU�� 3DGD� XPXPQ\D� ELRJDV�
EXNDQ� VHEDJDL� JDV� \DQJ� PXUQL�� QDPXQ�
PHUXSDNDQ� FDPSXUDQ� DQWDUD� PHWDQD� �&+��

������ NDUERQ� GLRNVLGD� �&2�� ������ KLGURJHQ�
VXOILGD� �+�6� ����GDQ�JDV�JDV� \DQJ� ODLQ� GDODP�
MXPODK�\DQJ�NHFLO��+DGLZL\RUWR���������

�� 'HJUDGDVL� DWDX� GHNRPSRVLVL� � VDPSDK�
DNDQ� PHQJKDVLONDQ� PHWDQD�� NDUERQ� GLRNVLGD�
GDQ� JDV�JDV� ODLQQ\D� VHUWD� DLU�� 3HURPEDNDQ� LQL�
WHUMDGL� EDLN�SDGD� VXDVDQD� DHURE�PDXSXQ�SDGD�
VXDVDQD� DQDHURE�� 3HURPEDNDQ� SDGD� VXDVDQD�
DHURE� WHUMDGL� PLVDOQ\D� SDGD� VDPSDK� \DQJ�
KDQ\D� GLWLPEXQ� EHUWXPSXN�WXPSXN�� 'DODP�
NHDGDDQ� LQL� XGDUD� PDVLK� GDSDW� PHQJDGDNDQ�
NRQWDN� GHQJDQ� VDPSDK�� 6HGDQJNDQ�
GHNRPSRVLVL� SDGD� VXDVDQD� DQDHURE� WHUMDGL�
DSDELOD� VDPSDK� GLWLPEXQ� GHQJDQ� WDQDK� DWDX�
GLPDVXNNDQ�NHGDODP�ZDGDK�\DQJ�NHGDS�XGDUD��
VHKLQJJD�XGDUD�WLGDN�GDSDW�PHQJDGDNDQ�NRQWDN�
GHQJDQ� VDPSDK�� 3DGD� GHNRPSRVLVL� VDPSDK�
PHQMDGL�ELRJDV�GLSHUOXNDQ�ZDNWX��±���KDUL�GDQ�
VHWHODK� NXUDQJ� OHELK� ��� KDUL� GHNRPSRVLVL� WHODK�
VHPSXUQD���

�3HQJJXQDDQ� ELRJDV� XQWXN� NHSHUOXDQ�
UXPDK� WDQJJD� VHEDJDL� VXPEHU� HQHUJL� VDQJDW�
PHQJXQWXQJNDQ�� $SDELOD� GLEDQGLQJNDQ� GHQJDQ�
EDKDQ� EDNDU� WUDGLVLRQDO� PLVDOQ\D� ND\X��
NHXQWXQJDQ�WHUVHEXW�DQWDUD�ODLQ��

��� 7HPSDW� VHODOX� EHUVLK�� WLGDN� VHSHUWL�
VHSHUWL� SHQJJXQD� ND\X� EDNDU� \DQJ�
VHODOX�PHQJKDVLONDQ�DEX�GDQ�DVDS��

��� %LRJDV� GDSDW� GLJXQDNDQ� XQWXN�
EHUEDJDL�NHSHUOXDQ��PLVDOQ\D�XQWXN�
PHPDVDN�� VXPEHU� SHQHUDQJDQ�
DWDX� GLUXEDK� PHQMDGL� VXQEHU�
WHQDJD� OLVWULN�� 7LGDN� GHPLNLDQ�
KDOQ\D� GHQJDQ� SHQJJXQD� ND\X�
EDNDU�

��� 7LGDN� PHUXVDN� OLQJNXQJDQ� NDUHQD�
VHODLQ� ELRJDV� GLSHUROHK� MXJD� SXSXN�
\DQJ� GDSDW� GLJXQDNDQ� XQWXN�
PHQ\XEXUNDQ� WDQDK� SHUWDQLDQ��
3XSXN�LQL�GLSHUROHK�GDUL�EDKDQ�VLVD�
SHPEXDWDQ�ELRJDV��

�
��� 0HWRGH�3HQHOLWLDQ�
$ODW�GDQ�%DKDQ�

3HQHOLWLDQ� PHQJJXQDNDQ� �� XQLW� DODW�
SHPEXDW� ELRJDV� EHVHUWD� DODW�DODW� SHQXQMDQJ�
GDQ� EDKDQ�EDKDQ� \DQJ� GLEXWXKNDQ� GDODP�
SHODNVDQDD� SHQHOLWLDQ� LQL� DGDODK� VHEDJDL�
EHULNXW��
3HUDODWDQ� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ�

DQWDUD�ODLQ���
��� �� 8QLW� ELRWDQN� SURFHVV� GHQJDQ� NDSDVLWDV�

����OLWHU�
��� $ODW�SHQJDGXN�
��� (PEHU�GDQ�VHNRS�
��� $ODW�XNXU��7LPEDQJDQ��
��� $ODW�SHQJXNXU�S+�
��� .RPSRU�JDV�
��� 7KHUPRPHWHU�
��� 3DQFL�XQWXN�PHPDVDN�DLU�
��� $ODW�SHQJXNXU�YROXPH�ELRJDV�

6HGDQJNDQ� EDKDQ�EDKDQ� \DQJ� GLJXQDNDQ�
GDODP�SHQHOLWLDQ�DGDODK���

��� .RWRUDQ�NHUEDX��VDSLG�DQ�NXGD�
��� $LU�

3HQJXNXUDQ�9ROXPH�%LRJDV�
8QWXN� PHQJXNXU� YROXPH� ELRJDV� \DQJ�

GLKDVLONDQ�� DODW� \DQJ� GLJXQDNDQ� FXNXS�
VHGHUKDQD� GDQ� GLVDPSLQJ� LWX� SULQVLS� \DQJ�
GLJXQDNDQ� GDODP� SHQJXNXUDQ� WHUVHEXW� DGDODK�
SULQVLS� $UFKLPHGHV�� 6HEXDK� EHQGD� \DQJ�
WHQJJHODP� VHOXUXKQ\D� DWDX� VHEDJLDQ� GDODP�
VXDWX�IOXLGD�DNDQ�PHQGDSDWNDQ�JD\D�DQJNDW�NH�
DWDV�\DQJ�VDPD�EHVDU�GHQJDQ�EHUDW�IOXLGD�\DQJ�
GLSLQGDKNDQ�� \DQJ� GLPDNVXGNDQ� GHQJDQ� IOXLGD�
\DQJ� GLSLQGDKQNDQ� DGDODK� YROXPH� IOXLGD� \DQJ�
VDPD� GHQJDQ� YROXPH� EHQGD� \DQJ� WHUFHOXS�
GDODP� IOXLGD�� 3ULQVLS� $UFKLPHGHV� MXJD� WLGDN�
KDQ\D�EHUODNX�XQWXN�FDLUDQ�� WHWDSL� MXJD�EHUODNX�
XQWXN� JDV�� WDEXQJ� DWDX� EDORQ� \DQJ� EHULVL� JDV�
ODLQ� PHPLQGDKNDQ� XGDUD� VHEDQ\DN� YROXPH�
WDEXQJ�DWDX�EDORQ��
$QDOLVLV�.XDOLWDV�%LRJDV�

8QWXN�PHQJDQDOLVLV� NXDOLWDV� ELRJDV� \DQJ�
GLKDVLONDQ�� SHUVDPDDQ�SHUVDPDDQ� \DQJ�
GLJXQDNDQ� DGDODK� SHUVDPDDQ� \DQJ� ELDVD�
GLJXQDNDQ� GDODP� PHQ\HOHVDLNDQ� SHUVDPDDQ�
NDORU�� .DORU� PHUXSDNDQ� EHQWXN� HQHUJL��
SHUXEDKDQ� MXPODK� NDORU� SDGD� VXDWX� EHQGD�
GLWDQGDL�GHQJDQ�NHQDLNDQ�GDQ�SHQXUXQDQ�VXKX�
DWDX� EDKNDQ� SHUXEDKDQ�ZXMXG�EHQGD� WHUVHEXW��
-LND�EHQGD�PHQHULPD�NDORU��VXKXQ\D�DNDQ�QDLN��
6HEDOLNQ\D�� VXKX� DNDQ� WXUXQ� MLND� PHOHSDVNDQ�
NDORU�� %DQ\DN� NDORU� \DQJ� GLWHULPD� DWDX�
GLOHSDVNDQ� VXDWX� EHQGD� VHEDQGLQJ� GHQJDQ�
EHVDU� NHQDLNDQ� DWDX� SHQXUXQDQ� VXKXQ\D��
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6HFDUD� PHWHPDWLV� KXEXQJDQ� DQWDUD� EDQ\DN�
NDORU�GDQ�NHQDLNDQ�VXKX�GLWXOLV�VHEDJDL�EHULNXW�
�3XUZDQWR�%���

� 7FP4 '�� ������������������������������

'LPDQD���� 4��� �.DORU��-�� �
� � P��� �0DVVD�EHQGD��.J��
� � ¨7� �3HUXEDKDQ�VXKX��R&��

F���� �.DORU�MHQLV��-�NJ�R&��
.DORU� MHQLV� ]DW� �FY�� DGDODK� NDORU� \DQJ�

GLSHUOXNDQ� ROHK� �� NJ� ]DW� XQWXN� PHQDLNNDQ�
VXKXQ\D� VHEHVDU� VDWX� VDWXDQ� VXKX� SDGD�
YROXPH� NRQVWDQ� GHQJDQ� NDORU� MHQLV� DLU� GLDPELO�
������ � -�NJR&�� .HPXGLDQ� 4� PHUXSDNDQ� KDVLO�
NDOL�GDUL�GD\D�GDQ�ZDNWX�PDND���

W34 � ������������������������������������

'LPDQD���3�� �'D\D���ZDWW��
� � �W��� �:DNWX��VHNRQ��

%DQ\DNQ\D�NDORU�\DQJ�GLOHSDVNDQ�VDPD�
GHQJDQ� NDORU� \DQJ� GLVHUDS�� 3HUQ\DWDDQ� LQL�
SHUWDPD� NDOL� GLNHPXNDNDQ� ROHK� %ODFN�� 2OHK�
NDUQD� LWX�� SHUQ\DWDDQ� WHUVHEXW� VHULQJ� GLVHEXW�
$VDV�%ODFN��VHFDUD�PDWHPDWLV��GDSDW�GLWLOLVNDQ���

WHULPDOHSDV 44  �����������������������������

W37FP � '�� ������������������������������������������������������������������������������������������������������������������������������������������������������

�
3URVHGXU�3HQHOLWLDQ�

$GDSXQ� SURVHGXU�SURVHGXU� GDODP�
NHJLDWDQ�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��
7DKDS�3HUVLDSDQ�
D�� 3HPEXDWDQ�DODW�

� 6HWHODK� DODW�DODW� VHUWD� EDKDQ�EDKDQ�
\DQJ� GLEXWXKNDQ� XQWXN�PHPEXDW� ELRWDQN�
SURFHVV� VXGDK� OHQJNDS� PDND� WDKDS�
VHODQMXWQ\D� DGDODK� SHPEXDWDQ� ELRWDQN�
SURFHVV��DGDSXQ�WDKDSDQ�WDKDSDQ�DGDODK�
VHEDJDL�EHULNXW��
��� 'UXP� GDUL� ILEHU� \DQJ� WHODK� GLVHGLNDQ�

VHEDJDL� EDN� GLJHVWHU� �WDQJNL�
IHUPHQWDVL�� SDGD� WXWXS� DWDV� GUXP�
WHUVHEXW� GLEXDWNDQ� OXEDQJ� XQWXN�
VDOXUDQ� SLSD� NHOXDU� JDV� VDMD� GHQJDQ�
PHQJJXQDNDQ� SLSD� GHQJDQ� GLDPHWHU�
ò�LQFKL�

��� 'XD� EXDK� NHUDQ� GLWHPSDWNDQ� GLDWDV�
EDN� GLJHVWHU� VHEHOXP� WHPSDW�
SHQJXPSXO� JDV� GDQ� NHUDQ� \DQJ� VDWX�
ODJL� GLWHPSDWNDQ� XQWXN� SHQJHOXDUDQ�
JDV������

��� 8QWXN� WHPSDW� SHQJXPSXO� JDV� \DQJ�
GLKDVLONDQ� DODW� \DQJ� GLJXQDNDQ�
DGDODK���SODVWLN��

$GDSXQ�UDQFDQJDQ�DODW�\DQJ�DNDQ�GLJXQDNDQ�
DGDODK�VHEDJDL�EHULNXW���

�
�

*DPEDU����5DQFDQJDQ�XQLW�DODW�SHPEXDW�ELRJDV�
E�� 8ML�FRED�DODW�

8ML� FRED� DODW� WHUVHEXW� GLODNXNDQ� XQWXN�
PHQJKLQGDUL� NHERFRUDQ�NHERFRUDQ� \DQJ�
PXQJNLQ�WHUMDGL�SDGD�ELRWDQN�\DQJ�GLEXDW��

F�� 0HPSHUVLDSNDQ�DODW�GDQ�EDKDQ�
3DGD�WDKDS�LQL�SHQHOLWL�PHODNXNDQ�SUHIDUH�
WHUKDGDS� DODW�DODW� GDQ� EDKD�EDKDQ� \DQJ�
GLEXWXKNDQ� XQWXN� PHQXQMDQJ� NHJLDWDQ�
VHODQMXWQ\D�� VHKLQJJD� PHPLQLPDOLVLU�
NHVDODKDQ�NHVDODKDQ� \DQJ� GDSDW�
PHQJJDQJJX� DWDX�PHQJKDPEDW� MDODQQ\D�
SURVHV�NHJLDWDQ�SHQHOLWLDQ�

9DULDEHO�9DULDEHO�3HQHOLWLDQ�

D�� 9DULDEHO� WHULNDW�� \DLWX� \DQJ� PHQMDGL�
SHUKDWLDQ� XWDPD� GDUL� SHQHOLWL�� 7XMXDQ�
XWDPD� GDUL� SHQHOLWL� DGDODK� PHQMHODVNDQ�
YDULDEHO� WHULNDW�� 'HQJDQ� PHQJDQDOLVD�
YDULDEHO� WHULNDW� GLKDUDSNDQ� GDSDW�
GLWHPXNDQ� MDZDEDQ� DWDX� SHQ\HOHVDLDQ�
PDVDODK�� <DQJ� PHQMDGL� YDULDEHO� WHULNDW�
SDGD�SHQLOLWLDQ�LQL�DGDODK���YROXPH�ELRJDV�
\DQJ��GLKDVLONDQ�

E�� 9DULDEHO� EHEDV�� \DLWX� YDULDEHO� \DQJ�
PHPSHQJDUXKL� YDULDEHO� WHULNDW�� $GDSXQ�
\DQJ�PHQMDGL�YDULDEHO�EHEDV�\DLWX�NRQGLVL�
\DQJ� GLNHKHQGDNL� ROHK� SHQHOLWL�� GDODP�
SHQHOLWLDQ� LQL� YDULDEHO� EHEDV� \DNQL� ��
NRPSRVLVL� FDPSXUDQ� EDKDQ� LVLDQ� GDQ�
ZDNWX�SHQJDPDWDQ�����

�

3URVHGXU�3HQHOLWLDQ�

$GDSXQ� SURVHGXU�SURVHGXU� GDODP�

NHJLDWDQ�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

7DKDS�3HQHOLWLDQ�

D�� 0HPSHUVLDSNDQ� �� �WLJD�� NRPSRVLVL�
FDPSXUDQ�DQWDUD� EDKDQ� LVLDQ� GHQJDQ� DLU�
VHEDQ\DN� ���� GHQJDQ� NRPSRVLVL�
NRPSRVLVL�VHEDJDL�EHULNXW���
��� .RPSRVLVL� $� DGDODK� �� �� �� � ��� NJ�
EDJLDQ�NRWRUDQ�NXGD�GDQ��� OLWHU�EDJLDQ�
DLU��
��� .RPSRVLVL� %� DGDODK� �� �� �� � ��� NJ�
EDJLDQ� NRWRUDQ� VDSL� GDQ� �� OLWHU� EDJLDQ�
DLU��
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�

�

��� .RPSRVLVL� &� DGDODK� �� �� �� � ��� NJ�
EDJLDQ� NRWRUDQ� NHUEDX� GDQ� �� OLWHU�
EDJLDQ�DLU��

E�� 0HQJXNXU� S+� NHWLJD� NRPSRVLVL� EDKDQ�
LVLDQ�� -LND� DODW� SHQJXNXU� S+�Q\D�
PHQXQMXNNDQ�DQJND�DQWDUD�����±���PDND��
NRPSRVLVL�OLPEDK�VLDS�GLJXQDNDQ��

F�� 0HPDVXNNDQ�NRPSRVLVL� OLPEDK�VHEDQ\DN�
����GDUL�NDSDVLWDV�WDQJNL�SHQFHUQD�SDGD�
PDVLQJ�PDVLQJ�ELRWDQN�SURVHV�\DQJ�WHODK�
GLVLDSNDQ��

G�� 6HWHODK� VHPXD� NRPSRVLVL� OLPEDK�
GLPDVXNNDQ� GDODP� ELRWDQN� SURVHV��
VHODQMXWQ\D� VDOXUDQ� PDVXN� GDQ� VDOXUDQ�
NHOXDU� GDUL� DODW� ELRWDQN� WHUVHEXW� WXWXS�
UDSDW��

H�� 6HWHODK� ELRWDQN� SURVHV� PHQJKDVLONDQ�
JDV�� VHODQMXWQ\D� PHQJXNXU� MXPODK�
SURGXNVL� ELRJDV� GHQJDQ� PHQJXNXU�
YROXPH� ELRJDV� \DQJ� GLKDVLONDQ� VHWLDS�
KDUL���

�
��� +DVLO�GDQ�3HPEDKDVDQ�
� 'DWD�\DQJ�GLSHUROHK�GDODP�SHQHOLWLDQ�LQL�
PHOLSXWL� KDVLO� GDUL� NHVHOXUXKDQ� SHQHOLWLDQ� \DQJ�
WHODK� GLODNXNDQ�� EDLN� LWX� YROXPH� PDXSXQ�
NXDOLWDV� ELRJDV� \DQJ� GLKDVLONDQ�� 3URVHV�
SHQJDPELODQ� GDWD� GLODNXNDQ� GHQJDQ�
SHQJXODQJDQ� VHEDQ\DN� WLJD� NDOL� SDGD� PDVLQJ�
PDVLQJ�EDKDQ�EDNX�\DQJ�GLJXQDNDQ���
9ROXPH�%LRJDV�

3HQJXNXUDQ� YROXPH� GDODP� KDO� LQL�
DGDODK� YROXPH� ELRJDV� \DQJ� GLKDVLONDQ� VHWLDS�
KDUL� WHUKLWXQJ� VHWHODK� EDKDQ� LVLDQ� EHUDGD�
VHODPD����MDP�GDODP�ELRGHJHVWHU��

�

*UDILN����*UDILN�UDWD�UDWD�SURGXNVL�ELRJDV��

'DUL� JUDILN� ���� WHUOLKDW� EDKZD� SURGXNVL�
ELRJDV�GDUL�NHWLJD�EDKDQ�LVLDQ�PXODL�WHUEHQWXN�
GDUL� KDUL� SHUWDPD� GDQ�PHQJDODPL� SHQXUXQDQ�
SURGXNVL� ELRJDV� SDGD� KDUL� NH�����
3HUNHPEDQJDQ� ELRJDV� UDWD�UDWD� SDOLQJ� WLQJJL�
WHUMDGL� SDGD� KDUL� NH� KDUL� NH����� 3URGXNVL�
WHUWLQJJL� GLKDVLONDQ� ROHK� NRWRUDQ� NXGD� \DLWX�
PHQFDSDL� ������� OLWHU�� NHPXGLDQ� SURGXNVL�
WHUWLQJJL� NHGXD� DGDODK� NRWRUDQ� VDSL� GHQJDQ�
������� OLWHU� GDQ� SURGXNVL� WHUNHFLO� DGDODK�
NRWRUDQ�NHUEDX�\DLWX�PHQFDSDL��������OLWHU��

�

�

�

�

�

�

�

�

�

�

*UDILN����*UDILN�UDWD�UDWD�YROXPH�WRWDO�SURGXNVL�

ELRJDV��

'DUL�JUDILN���GL�DWDV��PHQXQMXNNDQ�EDKDQ�
LVLDQ� GDUL� NRWRUDQ� NXGD� PHQJKDVLONDQ� MXPODK�
ELRJDV� SDOLQJ� EDQ\DN� GHQJDQ� YROXPH� ELRJDV�
UDWD�UDWD� PHQFDSDL� �������� OLWHU�� NHPXGLDQ�
NRWRUDQ� VDSL� PHQJKDVLONDQ� ELRJDV� GHQJDQ�
MXPODK� UDWD�UDWD� �������� OLWHU� GDQ� NRWRUDQ�
NHUEDX� PHQJKDVLONDQ� MXPODK� YROXPH� ELRJDV�
SDOLQJ� VHGLNLW� GHQJDQ� UDWD�UDWD� PHQFDSDL�
��������OLWHU���

3HUEHGDDDQ�SHQLQJNDWDQ�SURGXNVL�ELRJDV�
GDUL� PDVLQJ�PDVLQJ� EDKDQ� LVLDQ� PHQXQMXNNDQ�
EDKZD� WHUMDGL� SURVHV� DQDHURE� \DQJ� EDLN� SDGD�
PDVLQJ�PDVLQJ� EDKDQ� LVLDQ�� YROXPH� UDWD�UDWD�
SURGXNVL� ELRJDV� \DQJ� GLKDVLONDQ� SDGD� WLJD� NDOL�
XODQJDQ� PHQXQMXNNDQ� NRWRUDQ� NXGD� WHUOLKDW�
PHQJKDVLONDQ� YROXPH� SDOLQJ� EDQ\DN� GHQJDQ�
�������� � OLWHU�� NHPXGLDQ� NRWRUDQ� VDSL� GHQJDQ�
��������OLWHU�GDQ�YROXPH�UDWD�UDWD�SDOLQJ�VHGLNLW�
GLKDVLONLDQ�GDUL�NRWRUDQ�NHUEDX�GHQJDQ���������
OLWHU��

3HUEHGDDQ� KDVLO� \DQJ� GLSHUROHK� GDUL�
SHQHOLWLDQ� LQL� GLVHEDENDQ� ROHK� SHUEHGDDQ� VLIDW�
ILVLN� EDKDQ� LVLDQ�� 3HUEHGDDQ� MHQLV� NRWRUDQ� GDUL�
PDVLQJ�PDVLQJ� EDKDQ� LVLDQ� PHQJDNLEDWNDQ�
SURGXNVL� ELRJDV� SDGD� PDVLQJ�PDVLQJ� EDKDQ�
LVLDQ� PHQJKDVLONDQ� SURGXNVL� ELRJDV� \DQJ�
EHUEHGD�� KDO� LQL� PHQXQMXNNDQ� EDKZD� YDULDVL�
EDKDQ�EDNX�VDQJDW�PHPSHQJDUXKL�SURGXNWLILWDV�
EDNWHUL�GDODP�PHPSURGXNVL�ELRJDV��'DUL� NHWLJD�
YDULDVL� EDKDQ� EDNX� \DQJ� GLJXQDNDQ�� VHWLDS�
EDKDQ� EDNX� PHPLOLNL� VLIDW� ILVLN� \DQJ� EHUEHGD�
VHKLQJJD� PHPSHQJDUXKL� SURGXNWLILWDV� EDNWHUL�
SHPEHQWXN� ELRJDV� GDQ� PHPSHQJDUXKL� YROXPH�
WRWDO�ELRJDV�\DQJ�GLKDVLONDQ��

�
-LND� EDKDQ� LVLDQ� GLJHVWHU� GLYDULDVLNDQ�

NDQGXQJDQ� NRWRUDQ� GDQ� DLUQ\D� PDND� WHUOLKDW�
DGDQ\D� SHUEHGDDQ� YROXPH� ELRJDV� \DQJ�
GLKDVLONDQ� VHSHUWL� \DQJ� WHUOLKDW� SDGD� JUDILN� GL�
EDZDK� LQL�� GLPDQD� EDKDQ� LVLDQ� GHQJDQ�
NRPSRVLVL� FDPSXUDQ� ���� PHQJKDVLONDQ� ELRJDV�
OHELK�WLQJJL�GDUL�NRPSRVLVL�\DQJ�ODLQQ\D��
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.RPSRVLVL�$

.RPSRVLVL�%

.RPSRVLVL�&

�
*UDILN����5DWD�5DWD�9ROXPH�7RWDO�3URGXNVL�
%LRJDV��

�
3HQJXNXUDQ�.XDOLWDV�%LRJDV�

3HUEHGDDQ� GD\D� \DQJ� GLKDVLONDQ�
PHQMDGL�WRODN�XNXU�XQWXN�PHQHQWXNDQ�NXDOLWDV�
ELRJDV�� 3HQJXMLDQ� GLODNXNDQ� GHQJDQ�
PHPDQDVNDQ� �� NJ� DLU� VHODPD� ����� PHQLW�
XQWXN� PHQGDSDWNDQ� SDUDPHWHU�SDUDPHWHU�
\DQJ� GLSHUOXNDQ�� 3DUDPHWHU� WHUVHEXW� DGDODK�
SHUXEDKDQ� WHPSHUDWXU� DLU� \DQJ� GLSDQDVNDQ�

� 7' �����

�
*UDILN����5DWD�5DWD�'D\D�%LRJDV��
�
'DUL� JUDILN� GL� DWDV� WHUOLKDW� EDKZD�

DGDQ\D� SHUEHGDDQ� NXDOLWDV� DQWDUD� NRWRUDQ�
NXGD�GDQ�GXD�MHQLV�NRWRUDQ�\DQJ�ODLQQ\D�\DLWX�
NRWRUDQ� VDSL� GDQ� NRWRUDQ� NHUEDX��3HUEHGDDQ�
NXDOLWDV� \DQJ� GLGDSDWNDQ� WHQWXQ\D�PHQJDUDK�
NHSDGD� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL�
SHPEDNDUDQ�� GDODP� KDO� LQL� DGDODK� XQVXU�
XQVXU� \DQJ� WHUNDQGXQJ� GDODP� ELRJDV� LWX�
VHQGLUL� \DQJ� PHPSXQ\DL� VLIDW� PXGDK�
WHUEDNDU�� %HUGDVDUNDQ� KDO� WHUVHEXW� EDKZD�
SHUEHGDDQ� GD\D� \DQJ� GLNHOXDUNDQ��
GLVHEDENDQ�ROHK�SHUEHGDDQ�XQVXU�XQVXU�\DQJ�
WHUNDQGXQJ�SDGD�PDVLQJ�PDVLQJ�ELRJDV�\DQJ�
GLKDVLONDQ�GDUL�PDVLQJ�PDVLQJ�EDKDQ�LVLDQ��

3HUEHGDDQ� NRPSRVLVL� FDPSXUDQ�
EDKDQ� LVLDQ� WHUQ\DWD� MXJD� PHPSHQJDUXKL�
NXDOLWDV� ELRJDV� \DQJ� GLKDVLONDQ�� VHSHUWL�
WHUOLKDW�GDODP�JUDILN�GL�EDZDK�LQL��
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.RPSRVLVL�$

NRPSRVLVL�%

NRPSRVLVL�&

�
*UDILN����'D\D�\DQJ�GLKDVLONDQ�ELRJDV��

�
$QDOLVLV��9DULDQFH�

$QDOLVLV� YDULDQFH� WHQWDQJ� SHQJDUXK� NRPSRVLVL�
WHUKDGDS�YROXPH�ELRJDV�\DQJ�GLKDVLONDQ��
7DEOH����+DVLO�DQDOLVLV�YDULDQFH�SHQJXMLDQ�
YROXPH�ELRJDV��

�
6RXUFH�RI�
9DULDWLRQ�

66� GI� 06� )�
)�
FULW�

%HWZHHQ�
*URXSV�

��������� �� �������� ������� �����

:LWKLQ�*URXSV� ������� �� ������ � �

7RWDO� ��������� �� � � �

�
%HUGDVDUNDQ� WDEHO� �� VLPSXONDQ� EDKZD�'HQJDQ�
GHPLNLDQ�+�� GLWRODN� NDUHQD� KDO� LQL�PHQXQMXNDQ�
DGD� SHUEHGDDQ� YROXPH� ELRJDV� DQWDUD� NHWLJD�
NRPSRVLVL� EDKDQ� LVLDQ�ELRWDQN�SURFHVV� GHQJDQ�
SHUEDQGLQJDQ� DQWDUD� NRWRUDQ� NHUEDX� GDQ� DLU�
DGDODK�EHUWXUXW� �$ �������NHPXGLDQ�% ����GDQ�
& �������� \DQJ� PHQXQMXNDQ� EDKZD� DGDQ\D�
SHQJDUXK�NRPSRVLVL�WHUKDGDS�YROXPH�ELRJDV��
%HUGDVDUNDQ� SHUKLWXQJDQ� ´/HDVW� 6LJQLILFDQFH�
'LIIHUHQFH´��/6'��SDGD��/DPSLUDQ�,9���GLSHUROHK�
SDVDQJDQ� QLODL� PHDQ� GHQJDQ� SHUEHGDDQ�
VLJQLILFDQW� DGDODK� SDVDQJDQ� %� GHQJDQ� &�
�������!������� GDQ� SDVDQJDQ� $� GHQJDQ� &�
�������!��������
��� $QDOLVLV� YDULDQFH� WHQWDQJ� SHQJDUXK�

NRPSRVLVL� WHUKDGDS� NXDOLWDV� ELRJDV� \DQJ�
GLKDVLONDQ��
7DEOH����+DVLO�DQDOLVLV�YDULDQFH�SHQJXMLDQ�

NXDOLWDV�ELRJDV��

$129$� � � � � �
6RXUFH�RI�
9DULDWLRQ� 66� 'I� 06� )�

)�
FULW�

%HWZHHQ�
*URXSV� ��������� �� ��������� ������� �����
:LWKLQ�
*URXSV� ������� �� ������ � �

7RWDO� ��������� �� �� �� ��

%HUGDVDUNDQ� WDEHO� �� GDSDW� VLPSXONDQ� EDKZD��
KDVLO�SHUKLWXQJDQ�DQDOLVLV�YDULDQFH�PHQXQMXNDQ�
EDKZD� DGDQ\D� SHQJDUXK� NRPSRVLVL� WHUKDGDS�
NXDOLWDV�ELRJDV��
�

��� 3HPEDKDVDQ�
�
9ROXPH�%LRJDV�
9ROXPH� WRWDO� SURGXNVL� ELRJDV� � \DQJ� GLKDVLONDQ
� �
� )DNWRU� XWDPD� \DQJ� PHPSHQJDUXKL�
SHUEHGDDQ� YROXPH� ELRJDV� \DQJ� GLKDVLONDQ�
DGDODK� VLIDW� ILVLN� GDUL� EDKDQ� LVLDQ� \DQJ�
GLVHEDENDQ�ROHK�NDQGXQJDQ�DLU� GDQ�NHDVDPDQ�
PHGLD� �NDGDU� S+�� SDGD� PDVLQJ�PDVLQJ�
NRPSRVLVL��3HUEDQGLQJDQ�DQWDUD�NRWRUDQ�GDQ�DLU�
PHQJDNLEDWNDQ�NRQGLVL�FDPSXUDQ�SDGD�PDVLQJ�
PDVLQJ� NRPSRVLVL� PHPSXQ\DL� VLIDW� \DQJ�
EHUEHGD�� 0HOLKDW� SHUEHGDDQ� VLIDW� ILVLN� GDUL�
PDVLQJ�PDVLQJ�NRPSRVLVL�VHUWD�SHUEHGDDQ�KDVLO�
SURGXNVL� ELRJDV� \DQJ� GLKDVLONDQ�� PHQXQMXNNDQ�
EDKZD� NRPSRVLVL� VDQJDW� PHPSHQJDUXKL�
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�

SURGXNWLILWDV� EDNWHUL� GDODP� PHPSURGXNVL�
ELRJDV���
� 3HUEHGDDQ� VLIDW� ILVLN� EDKDQ� LVLDQ�
PHPSHQJDUXKL� ODMX� SHQJXUDLDQ� EDNWHUL� SDGD�
PDVLQJ�PDVLQJ� NRPSRVLVL� PDXSXQ� VXPEHU�
EDKDQ� LVLDQ� GLJHVWHU� VHKLQJJD� ODMX� SHQJXUDLDQ�
NRWRUDQ� WHUQDN� WHUVHEXW� EHUEHGD�EHGD��
'LVDPSLQJ� LWX�� NDQGXQJDQ� DLU� \DQJ� EHUEHGD��
EHUEHGDPHPSHQJDUXKL� ODMX� SHQJXUDLDQ� DWDX�
SURGXNWLYLWDV� EDNWHUL� GDODP� NRPSRVLVL� \DQJ�
EHUEHGD�EHGD� PHQ\HEDENDQ� YROXPH� ELRJDV�
\DQJ� GLKDVLONDQ� EHUEHGD�EHGD�� 3HUEHGDDQ�
NRPSRVLVL� FDPSXUDQ� DNDQ� PHPSHQJDUXKL�
KRPRJHQLWDV� VLVWHP� \DQJ�EHUEHGD�SDGD� VHWLDS�
NRPSRVLVL�� KRPRJHQLWDV� WHUVHEXW� VDQJDW�
PHPSHQJDUXKL� EDNWHUL�EDNWHUL� GDODP� PHQJXUDL�
VXEVWUDW�� VHKLQJJD� NDGDU� KRPRJHQLWDV� WHUWHQWX�
VDQJDW� PHPSHQJDUXKL� SURGXNWLYLWDV� EDNWHUL�
GDODP�PHPSURGXNVL�ELRJDV��

�+DO� \DQJ� VDPD� � GLXQJNDSNDQ� ROHK� �H�
868�� ������ EDKZD� NDQGXQJDQ� DLU� GDODP�
VXEVWUDW� GDQ� KRPRJHQLWDV� VLVWHP�
PHPSHQJDUXKL� SURVHV� NHUMD� PLNURRUJDQLVPH��
NDUHQD� NDQGXQJDQ� DLU� \DQJ� WLQJJL� DNDQ�
PHPXGDKNDQ� SURVHV� SHQJXUDLDQ�� VHGDQJNDQ�
KRPRJHQLWDV� VLVWHP� PHPEXDW� NRQWDN� DQWDU�
PLNURRUJDQLVPH� GHQJDQ� VXEVWUDW�PHQMDGL� OHELK�
LQWLP� \DQJ� PHQ\HEDENDQ� KDVLO� DNKLU� SURGXNVL�
ELRJDV� \DQJ� RSWLPDO�� .HPXGLDQ� �&%5,� FKLQD��
������ PHQ\DWDNDQ� EDKZD� VHPDNLQ� WLQJJL�
NDQGXQJDQ� SDGDWDQ� WDN� VWDELO� GDODP� VDWX� XQLW�
YROXPH� GDUL� NRWRUDQ� VDSL� VHJDU� DNDQ�
PHQJKDVLONDQ�SURGXNVL�JDV�\DQJ�OHELK�EDQ\DN���
� 6LIDW� FDPSXUDQ� \DQJ� GLVHEDENDQ� ROHK�
NDQGXQJDQ�DLU�GDSDW�PHPEHULNDQ�HIHN�SDGD�ODMX�
SHPEHQWXNDQ� WHUDN� DWDX� SDGDWDQ� \DQJ�
PHQJHULQJ� GLDWDV� SHUPXNDDQ�� -LND� NLWD�
SHUKDWLNDQ� VHFDUD� NDVDW� PDWD� GDUL� NHWLJD�
NRPSRVLVL�� NRPSRVLVL� $� PHPLOLNL� FDPSXUDQ�
\DQJ� KRPRJHQ�� SDGD� NRPSRVLVL� LQL� ODMX�
SHPEHQWXNDQ� WHUDN� \DQJ� WHUMDGL� OHELK� FHSDW�
GLEDQGLQJNDQ� GHQJDQ� NRPSRVLVL� \DQJ� ODLQ��
VHKLQJJD�GHQJDQ�WHUEHQWXNQ\D�WHUDN�\DQJ�OHELK�
FHSDW� DNDQ� EHUSHQJDUXK� SDGD� SURGXNVL� ELRJDV�
\DQJ� GLKDVLONDQ� ELOD� GLEDQGLQJNDQ� GHQJDQ�
NRPSRVLVL� &� \DQJ� PHPSXQ\DL� VLIDW� FDPSXUDQ�
KHWHURJHQ�GHQJDQ�ODMX�SHPEHQWXNDQ�WHUDN�\DQJ�
OHELK�ODPD��7HWDSL�WLGDN�GHPLNLDQ�KDOQ\D��VHEDE�
VHSHUWL� \DQJ� WHODK� GLMHODVNDQ� GLDWDV� EDKZD� DLU�
VDQJDW� GLEXWXKNDQ� ROHK� PLNURRUJDQLVPH�
VHEDJDL� PHGLD� XQWXN� EHUNHPEDQJ�� WHWDSL�
FDPSXUDQ�\DQJ�PHPSXQ\DL�NDQGXQJDQ�DLU�\DQJ�
WHUODOX� EDQ\DN� DWDX� WHUODOX� VHGLNLW� GDSDW�
PHQJJDQJX�NLQHUMD�PLNURRUJDQLVPH��
� -DGL� GHQJDQ� KRPRJHQLWDV� VLVWHP�
PHPEXDW� NRQWDN� DQWDUD� PLNURRUJDQLVPH�
GHQJDQ�VXEVWUDW� \DQJ� WHUMDGL�SDGD�NRPSRVLVL�$�
OHELK� LQWLP� GDUL� SDGD� NRQWDN� \DQJ� WHUMDGL� SDGD�
NRPSRVLVL� &� VHKLQJJD� PHQ\HEDENDQ� YROXPH�
ELRJDV�\DQJ�GLKDVLONDQ�SDGD�NRPSRVLVL�$� OHELK�
RSWLPDO� ELOD� GLEDQGLQJNDQ� GHQJDQ� YROXPH�

ELRJDV� \DQJ� GLKDVLONDQ� SDGD� NRPSRVLVL� &��
0HVNLSXQ�WHUDN�\DQJ�WLPEXO�DNLEDW�KRPRJHQLWDV�
SDGD�NRPSRVLVL�$�OHELK�FHSDW�ELOD�GLEDQGLQJNDQ�
GHQJDQ� NRPSRVLVL� &� WHWDSL� KDO� WHUVHEXW� PDVLK�
ELVD�GLLPEDQJL�GHQJDQ�SHQJXUDLDQ�EDNWHUL�\DQJ�
RSWLPDO�\DQJ�WHUMDGL�SDGD�NRPSRVLVL�$��%HUEHGD�
GHQJDQ� NRPSRVLVL� &�� SDGD� NRPSRVLVL� LQL� WHUDN�
\DQJ� WLPEXO� PHPDQJ� OHELK� ODPD� ELOD�
GLEDQGLQJNDQ� GHQJDQ� NRPSRVLVL� $�� WHWDSL�
NRQWDN� DQWDUD� PLNURRUJDQLVPH� GDQ� VXEVWUDW�
\DQJ� WHUMDGL� SDGD� NRPSRVLVL� &� WLGDN� WHUODOX�
LQWLP�� \DQJ� GLVHEDENDQ� ROHK� NDQGXQJDQ� DLU�
\DQJ� GLPLOLNL� OHELK� EDQ\DN� GDUL� SDGD� EDKDQ�
SDGDWDQ�VHKLQJJD�PHQ\HEDENDQ�VLIDW�FDPSXUDQ�
\DQJ�KHWHURJHQ��NRQWDN�DQWDUD�PLNURRUJDQLVPH�
GDQ� VXEVWUDW� \DQJ� WLGDN� WHUODOX� LQWLP�
PHQ\HEDENDQ� SHQJXUDLDQ� WHUVHEXW� PHQMDGL�
WHUKDPEDW�� VHKLQJJD� PHPSHQJDUXKL� SDGD�
YROXPH�SURGXNVL�ELRJDV�\DQJ�GLKDVLONDQ��
��� +DO� WHUVHEXW� PHQXQMXNNDQ� EDKZD�
GHQJDQ� EHUNXUDQJ� DWDX� EHUWDPEDKQ\D�
NDQGXQJDQ� DLU� PDND� NDGDU� S+� DNDQ�PHQXUXQ��
NDGDU� S+� VHPDNLQ� PHQXUXQ� PHQ\HEDENDQ�
SURGXNWLYLWDV� ELRJDV� MXJD�PHQXUXQ��PHQXUXQ\D�
YROXPH� SURGXNVL� ELRJDV� WHUVHEXW� GLWXQMXNNDQ�
ROHK�GDWD�KDVLO�SHQJDPDWDQ�\DQJ�PHQXQMXNNDQ�
SDGD� PDVLQJ�PDVLQJ� NRPSRVLVL� GHQJDQ� NDGDU�
S+� \DQJ� UHQGDK� YROXPH� WRWDO� SURGXNVL� ELRJDV�
\DQJ� GLKDVLONDQ� MXJD� UHQGDK� \DLWX� SDGD�
NRPSRVLVL� $ ������� OLWHU�� % ������� OLWHU� GDQ�
& ������� OLWHU�� 'LVDPSLQJ� LWX� �%HQL� GNN�� ������
PHQ\DWDNDQ�NDGDU�S+�KDUXV�GLMDJD�SDGD�NRQGLVL�
RSWLPXP� \DLWX� DQWDUD� ������ KDO� LQL� GLVHEDENDQ�
DSDELOD�S+�WXUXQ�DNDQ�PHQ\HEDENDQ�SHQJXEDK�
VXEVWUDW� PHQMDGL� ELRJDV� WHUKDPEDW� VHKLQJJD�
GDSDW�PHJDNLEDWNDQ�SHQXUXQDQ�YROXPH�ELRJDV���
�
.XDOLWDV�%LRJDV�

.XDOLWDV� ELRJDV� \DQJ� GLPDNVXGNDQ�
GLGDVDUNDQ� SDGD� SHUEHGDDQ� GD\D� \DQJ�
GLKDVLONDQ� ELRJDV� SDGD� PDVLQJ�PDVLQJ�
NRPSRVLVL� \DQJ� PHQMDGL� WRODN� XNXU� XQWXN�
PHQHQWXNDQ� NXDOLWDV� GDUL� ELRJDV�� +DVLO� GDUL�
SHQJXMLDQ� \DQJ� GLWXQMXNNDQ� SDGD� JUDILN� ����
GHQJDQ�SHUEHGDDQ� QLODL� GD\D� \DQJ� GLNHOXDUNDQ�
SDGD�PDVLQJ�PDVLQJ� ELRJDV� DGDODK� �$ �������
ZDWW�� % ������� ZDWW� GDQ� & ������� ZDWW��� 'DUL�
GDWD� WHUVHEXW� MHODV� WHUOLKDW� EDKZD� DGDQ\D�
EHUEHGDDQ� \DQJ� VLJQLILNDQ� DQWDUD� NHWLJD�
NRPSRVLVL�\DQJ�PHQXQMXNNDQ�EDKZD�NRPSRVLVL�
VDQJDW� EHUSHQJDUXK� WHUKDGDS� NXDOLWDV� ELRJDV�
\DQJ� GLKDVLONDQ�� GD\D� \DQJ� GLNHOXDUNDQ�
WHQWXQ\D� PHQJDUDK� NHSDGD� IDNWRU�IDNWRU� \DQJ�
PHPSHQJDUXKL� SHPEDNDUDQ�� GDODP� KDO� LQL�
DGDODK� XQVXU�XQVXU� \DQJ� WHUNDQGXQJ� GDODP�
ELRJDV�LWX�VHQGLUL�\DQJ�PHPSXQ\DL�VLIDW�PXGDK�
WHUEDNDU�� %HUGDVDUNDQ� KDO� WHUVHEXW� EDKZD�
SHUEHGDDQ� GD\D� \DQJ� GLNHOXDUNDQ�� GLVHEDENDQ�
ROHK� SHUEHGDDQ� XQVXU�XQVXU� \DQJ� WHUNDQGXQJ�
SDGD� PDVLQJ�PDVLQJ� ELRJDV� \DQJ� GLKDVLONDQ�
GDUL�PDVLQJ�PDVLQJ�NRPSRVLVL�EDKDQ�LVLDQ��
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3DGD� XPXPQ\D� ELRJDV� EXNDQ� VHEDJDL�
JDV� \DQJ�PXUQL�� QDPXQ� PHUXSDNDQ� FDPSXUDQ�
DQWDUD� PHWDQD� �&+�� ������ NDUERQ� GLRNVLGD�
�&2��������KLGURJHQ�VXOILGD��+�6�����GDQ�JDV�
JDV� \DQJ� ODLQ� GDODP� MXPODK� \DQJ� NHFLO�
�+DGLZL\RUWR�� ������� .RPSRVLVL� ELRJDV�
EHUYDULDVL� WHUJDQWXQJ� SURVHV� DQDHURELN� \DQJ�
WHUMDGL�� NRPSRVLVL� EDKDQ� LVLDQ� GDSDW�
PHQJDVLONDQ� ELRJDV� GHQJDQ� ������� &+��

�:LNLSHGLD�� ������� %LRJDV� GDSDW� WHUEDNDU�
DSDELOD� PHQJDQGXQJ� NDGDU� PHWDQD� PLQLPDO�
���� \DQJ� PHQJKDVLONDQ� DSL� ELUX� �%HQL� GNN��
������� 0HOLKDW� GD\D� \DQJ� GLKDVLONDQ� SDGD�
PDVLQJ�PDVLQJ� NRPSRVLVL� PHQXQMXNNDQ� EDKZD�
SDGD� PDVLQJ�PDVLQJ� NRPSRVLVL� PHQJDKVLONDQ�
ELRJDV� GHQJDQ� NDQGXQJDQ� XQVXU� &+�� �� &2�� ��
+�6�\DQJ�EHUEHGD�SXOD��&+��PHUXSDNDQ�XQVXU�
\DQJ� GRPLQDQ� SDGD� ELRJDV� GDODP� WHUEDNDU��
(QHUJL� \DQJ� WHUNDQGXQJ� GDODP� ELRJDV�
WHUJDQWXQJ� GDUL� NRQVHQWUDVL� PHWDQD� �&+����
6HPDNLQ� WLQJJL� NDQGXQJDQ� PHWDQD� PDND�
VHPDNLQ� EHVDU� NDQGXQJDQ� HQHUJL� �QLODL� NDORU��
SDGD� ELRJDV� GDQ� VHEDOLNQ\D� VHPDNLQ� NHFLO�
NDQGXQJDQ� PHWDQD� VHPDNLQ� NHFLO� SXOD� QLODL�
NDORU� �PXMLJWOR�DML� EORJVSRW��� 'HQJDQ� GHPLNLDQ�
GD\D� \DQJ� GLNHOXDUNDQ� ROHK� ELRJDV� GHQJDQ�
NDSDVLWDV�\DQJ�OHELK�EHVDU�WHQWXQ\D�PHPSXQ\DL�
NDQGXQJDQ� PHWDQD� �&+��� \DQJ� OHELK� ED\DN�
GLEDQGLQJNDQ�GHQJDQ�GD\D�\DQJ�NHFLO��

)DNWRU�IDNWRU� XWDPD� \DQJ� PHPSHQJDUXKL�
NXDOLWDV�ELRJDV�\DQJ�GLKDVLONDQ�DGDODK�NDGDU�S+�
EDKDQ� LVLDQ�� NDGDU� S+� WHUVHEXW� GLSHQJDUXKL�
NDQGXQJDQ� DLU� \DQJ� DGD� GDODP� EDKDQ� LVLDQ��
VHPDNLQ�WLQJJL�DWDX�VHPDNLQ�UHQGDK�NDQGXQJDQ�
DLU� PDND� NDGDU� S+� DNDQ� VHPDNLQ� WXUXQ�
VHKLQJJD�S+�KDUXV�GLMDJD�SDGD�NRQGLVL�RSWLPXP�
\DLWX�DQWDUD�������KDO�LQL�GLVHEDENDQ�DSDELOD�S+�
WXUXQ� DNDQ� PHQ\HEDENDQ� SHQJXEDK� VXEVWUDW�
PHQMDGL� ELRJDV� WHUKDPEDW� VHKLQJJD� GDSDW�
PHQJDNLEDWNDQ�SHQXUXQDQ�YROXPH�ELRJDV��1LODL�
S+� \DQJ� WHUODOX� WLQJJL� KDUXV� GLKLQGDUL� NDUHQD�
DNDQ� PHQ\HEDENDQ� SURGXN� DNKLU� \DQJ�
GLKDVLONDQ� DGDODK� &2�� VHEDJDL� SURGXN� XWDPD�
�%HQL�GNN���������.DGDU�S+�OHELK�WLQJJL�GDUL�����
DNDQ� PXODL� PHQXQMXNDQ� DNLEDW� UDFXQ� SDGD�
SRSXODVL�EDNWHUL�PHWDQ��.HWLND�SURGXNVL�PHWDQD�
GDODP�NRQGLVL�VWDELO��NLVDUDQ�QLODL�S+�DGDODK�����
VDPSDL� ���� �&%5,� FKLQD�� ������� 3DGD�
GHNRPSRVLVL� DQDHURE� IDNWRU� S+� VDQJDW�
EHUSHUDQ�� NDUHQD� SDGD� UHQWDQJ� S+� \DQJ� WLGDN�
VHVXDL� PHQ\HEDENDQ� PLNURED� WLGDN� GDSDW�
WXPEXK� GHQJDQ� PDNVLPXP� GDQ� EDKNDQ� GDSDW�
PHQ\HEDENDQ� NHPDWLDQ� \DQJ� SDGD� DNKLUQ\D�
GDSDW� PHQJKDPEDW� SHUROHKDQ� JDV� PHWDQD��
EHUGDVDUNDQ�EHEHUDSD�SHUFREDDQ��S+�RSWLPXP��
XQWXN� PHPSURGXNVL� PHWDQD� DGDODK� UHQWDQJ�
QHWUDO� \DLWX� ���� VDPSDL� ����
�PDMDULPDJD]LQH�FRP���

%HUGDVDUNDQ� LQIRUPDVL� GL� DWDV� PDND�
MHODVODK� EDKZD� NDQGXQJDQ� DLU� VDQJDW�
PHPSHQJDUXKL� NDGDU� S+�� NDGDU� S+� VDQJDW�

PHQHQWXNDQ� MXPODK� NDQGXQJDQ� &+�� \DQJ�
GLKDVLONDQ�� GDQ� NDQGXQJDQ� PHWDQD� GDODP�
ELRJDV�VDQJDW�EHUSHQJDUXK�WHUKDGDS�GD\D�\DQJ�
GLNHOXDUNDQ�� EHVDU� DWDX� NHFLOQ\D� GD\D�PHQMDGL�
XNXUDQ� NXDOLWDV� ELRJDV� WHUVHEXW�� $SDELOD� NLWD�
PHPSHUKDWLNDQ� S+� GHQJDQ� NDGDU� ���� PHWDQD�
�&+��� \DQJ� GLKDVLONDQ� VWDELO� GDQ� XQWXN�
PHQFDSDL�&+��\DQJ�RSWLPXP�NDGDU�S+�EHUNLVDU�
DQWDU� ��������� -LND� NLWD�PHOLKDW� KDVLO� SHQHOLWLDQ��
\DLWX� SDGD�NRPSRVLVL� $� GHQJDQ� NDGDU�S+������
PHQJKDVLONDQ� GD\D� ������� ZDWW�� 3DGD�
NRPSRVLVL� $� PHQJKDVLONDQ� GD\D� \DQJ� SDOLQJ�
WLQJJL� GLEDQGLQJNDQ� GHQJDQ� NRPSRVLVL� \DQJ�
ODLQ��NLVDUDQ�S+�XQWXN�NRPSRVLVL�$�DGDODK������
\DQJ� EHUDGD� SDGD� NRQGLVL� S+� XQWXN�
SHUWXPEXKDQ�PHWDQD�\DQJ�RSWLPXP��NHPXGLDQ�
NRPSRVLVL� %� GHQJDQ�NDGDU�S+������GD\D� \DQJ�
GLKDVLONDQ� VHEHVDU� ������� ZDWW�� GHQJDQ� GD\D�
\DQJ� OHELK� UHQGDK� GDUL� NRPSRVLVL� $� GDQ� OHELK�
WLQJJL� GDUL� NRPSRVLVL� &�� NLVDUDQ� S+� SDGD�
NRPSRVLVL� %� FHQGUXQJ� PHQFDSDL� NRQGLVL�
SHUWXPEXKDQ� PHWDQD� \DQJ� VWDELO� GDQ� DSDELOD�
NDGDU�S+�EHUJHUDN�QDLN�PDND�FHQGUXQJ��SURGXN�
XWDPDQ\D�KDQ\D�&2��� GHQJDQ�NDQGXQJDQ�&2��
\DQJ� WLQJJL� GDSDW� PHQXUXQNDQ� GD\D� \DQJ�
GLKDVLONDQ�� .HPXGLDQ� \DQJ� WHUDNKLU� SDGD�
NRPSRVLVL� &� GHQJDQ� NDGDU� S+� ����� GDQ� GD\D�
\DQJ�GLKDVLONDQ�DGDODK��������ZDWW��NLVDUDQ�S+�
GHQJDQ� ����� FHQGUXQJ� PHQXMX� NRQGLVL� \DQJ�
PHQ\HEDENDQ� SHQJXEDK� VXEVWUDW� PHQMDGL�
ELRJDV� WHUKDPEDW�� GHQJDQ� WHUKDPEDWQ\D�
EDNWHUL�EDNWHUL� \DQJ� PHQJXEDK� VXEVWUDW�
WHUVHEXW�PHQ\HEDENDQ�EDLN�LWX�YROXPH�PDXSXQ�
NDGDU� PHWDQD� \DQJ� PHQMDGL� IDNWRU� \DQJ�
PHPSHQJDUXKL� NXDOLWDV� ELRJDV� \DQJ� GLKDVLONDQ�
DNDQ�UHQGDK��

.XDOLWDV� ELRJDV� GDSDW� GLWLQJNDWNDQ�
GHQJDQ� PHPHSHUODNXNDQ� EHEHUDSD� SDUDPHWHU�
\DLWX��GHQJDQ�PHQJKLODQJNDQ�K\GURJHQ�VXOILGD��
NDQGXQJDQ� DLU� GDQ� NDQGXQJDQ� NDUERQGLRNVLGD�
�&2���� +\GURJHQ� VXOILGD� PHQJDQGXQJ� UDFXQ�
GDQ� ]DW� \DQJ�PHQ\HEDENDQ� NRURVL�� ELOD� ELRJDV�
PHQJDQGXQJ� ]DW� LQL� PDND� DNDQ� PHQ\HEDENDQ�
JDV�\DQJ�EHUEDKD\D�VHKLQJJD�NRQVHQWUDVL�\DQJ�
GLL]LQNDQ� PDNVLPDO� �� SSP�� %LOD� JDV� GLEDNDU�
PDND� K\GURJHQ� VXOILGD� DNDQ� OHELK� EHUEDKD\D�
NDUHQD� DNDQ� PHPEHQWXN� VHQ\DZD� EDUX�
EHUVDPD�VDPD� RNVLJHQ� \DLWX�
VXOIXUGLRNVLGD�VXOIXUWULRNVLGD� �62��62��� VXDWX�
VHQ\DZD� \DQJ� OHELK� NRURVL�� 3DUDPHWHU� \DQJ�
NHGXD� DGDODK� PHQJKLODQJNDQ� NDUERQGLRNVLGD�
\DQJ� PHPLOLNL� WXMXDQ� XQWXN� PHQLQJNDWNDQ�
NXDOLWDV� JDV� VHKLQJJD� JDV� GDSDW� GLJXQDNDQ�
XQWXN� EDKDQ� EDNDU� NHQGDUDDQ�� .DQGXQJDQ� DLU�
GDODP�ELRJDV�DNDQ�PHQXUXQNDQ�WLWLN�SHQ\DODDQ�
ELRJDV� VHUWD� GDSDW� PHQLPEXONDQ� NRURVLI�
�PXMLJWOR�DML�EORJVSRW���

�
��� .HVLPSXODQ�GDQ�6DUDQ�

�
.HVLPSXODQ�� � � �
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'DUL�KDVLO�SHPEDKDVDQ�GDSDW�GLVLPSXONDQ�
EHEHUDSD�KDO�VHEDJDL�EHULNXW��

���%LRJDV�PXODL�WHUEHQWXN�SDGD�KDUL�NH���±�
��GDQ�PXODL�NXUDQJ�EHUSURGXNVL�SDGD�
KDUL�NH����±����GHQJDQ�SHUEDQGLQJDQ�
EDKDQ� EDNX� LVLDQ� VHEDQ\DN� �� NJ�
NRWRUDQ�WHUQDN�GDQ���OLWHU�DLU���

��� .RWRUDQ� NXGD� PHQJKDVLONDQ� YROXPH�
WRWDO� ELRJDV� SDOLQJ� EHVDU� ���������
OLWHU���NHPXGLDQ�NRWRUDQ�VDSL����������
OLWHU�� GDQ� WHUDNKLU� NRWRUDQ� NHUEDX�
��������� OLWHU��GLXNXU�SDGD� WHNDQDQ���
DWP���

��� 'D\D� ELRJDV� \DQJ� SDOLQJ� WLQJJL�
EHUWXUXW�WXUXW� \DLWX� NRWRUDQ� NXGD�
��������ZDWW�� NHPXGLDQ� NRWRUDQ� VDSL�
�������� ZDWW� GDQ� NRWRUDQ� NHUEDX�
��������ZDWW��

��� .RPSRVLVL� EDKDQ� LVLDQ� VDQJDW�
EHUSHQJDUXK� WHUKDGDS� YROXPH� KDVLO�
SURGXNVL� ELRJDV� GDQ� MXJD� NXDOLWDV�
ELRJDV�\DQJ�GLKDVLONDQ�GLJHVWHU���

��� 'DUL� NHWLJD� NRPSRVLVL� EDKDQ� LVLDQ��
NRPSRVLVL� $� DGDODK� NRPSRVLVL� \DQJ�
WHUEDLN� GDODP� PHQJKDVLONDQ� YROXPH�
PDXSXQ� NXDOLWDV� ELRJDV�� GHQJDQ�
SHUEDQGLQJDQ� DQWDUD� NRWRUDQ� NHUEDX�
GDQ�DLU�����������PDPSX�PHQJDVLONDQ�
������� OLWHU� ELRJDV� GDQ� GD\D� \DQJ�
PHQFDSDL��������ZDWW��

6DUDQ�
3HUOX� DGDQ\D� SHUODNXDQ� NKXVXV� XQWXN� DODW�
SURGXNVL� ELRJDV� GHQJDQ� ELRWDQN� SURVHV� \DQJ�
PHQJJXQDNDQ� WDQNL� ILEHU� GDODP� KDO�
SHQJNRQGLVLDQ�WHPSHUDWXU�SHQFHUQDDQ��
�
'$)7$5�3867$.$�

�
%HQL� +HUPDZDQ�� /DLODWXO� 4RGUL\DK�� GDQ�

&DQGUDULQL�3XVSLWD��������3HPDQIDDWDQ�

6DPSDK� 2UJDQLN� VHEDJDL� 6XPEHU�
%LRJDV� XQWXN� 0HQJDWDVL� .ULVLV�
HQHUJL� 'DODP� 1HJHUL�� .DU\D� 7XOLV�
,OPLDK� 8QLYHUVLWDV� /DPSXQJ�� %DQGDU�
/DPSXQJ���

&KHQJGX�%LRJDV�5HVHDUFK� ,QVWLWXUH��������7KH�
%LRJDV�7HFQRORJ\�LQ�&KLQD��&KHQJGX��
&KLQD��

H�868� 5HSRUVLWRU\� �&�� ������ 8QLYHUVLWDV�
6XPDWUD�8WDUD�
)$2�� ������ &KLQD�� $]ROOD� 3URSDJDWLRQ� DQG�

6PDOO�6FDOH� %LRJDV� 7HFKQRORJ\��
5RPD��,WDO\��

+DGLZL\RUWR��6RHZHGR��������3HQDQJDQDQ�GDQ�
3HPDPIDDWDQ� 6DPSDK�� <D\DVDQ���������������
,GD\X��-DNDUWD��

3DLPLQ�� )HUU\� %�� ������D���$ODW� GDQ�3HUDODWDQ�
%LRJDV��3HQHEDU�6ZDGD\D��-DNDUWD��
3DLPLQ�� )HUU\� %�� ������E��� $ODW� 3HPEXDW�
%LRJDV��3HQHEDU�6ZDGD\D��-DNDUWD��
3UHVLGHQ�5HSXEOLN� ,QGRQHVLD�� ������3HUDWXUDQ�

3UHVLGHQ� 5HSXEOLN� ,QGRQHVLD� 1RPRU�
�� 7DKXQ� ����� 7HQWDQJ� .HELMDNDQ�
(QHUJL�1DVLRQDO��-DNDUWD��

6LKRPELQJ�� '�7�+�� ������ 7HNQLN� 3HQJHORODDQ�
/LPEDK�.HJLDWDQ�8VDKD�3HWHUQDNDQ���
3XVDW� 3HQHOLWLDQ� /LQJNXQJDQ� +LGXS�
/HPEDJD� 3HQHOLWLDQ�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU��

:LGDUWR�� /� GDQ� &SK�� 6XGDUWR� )�;�� ������
0HPEXDW�%LRJDV��.DQLVXV��-DNDUWD��
ZZZ�JRRJOH�FRP��������%LRJDV��.LVLV�(QHUJL�

GDQ�3HPDQDVDQ�JOREDO��0DMDUL�
0DJD]LQH������MXOL�������

ZZZ�JRRJOH�FRP�� ������ %HODMDU� %LRJDV��
PXMLJWOR�DML�EORJVSRW�FRP�����MXOL�������
ZZZ�JRRROH�FRP��������3HPDQIDDWDQ�%LRJDV�

VHEDJDL�(QHUJL�$OWHUQDWLI��:LNLSHGLD�
%DKDVD�,QGRQHVLD��(QVLNORSHGLD�%HEDV��
����MXOL�������

�

�


