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7KH�JUHHQ�UHYROXWLRQ�LQ�WKH���WK�FHQWXU\��KDV�PHW�H[SHFWDWLRQV�LQ�DQ�HIIRUW�WR�LQFUHDVH�

WKH�SURGXFWLYLW\�RI�IRRG�VXSSO\��LQ�WKH�ZRUOG�DW�OHDVW�LQ�,QGRQHVLD��,Q�WKH�FRXUVH�RI�WLPH�WKH�

JUHHQ�UHYROXWLRQ�PRYHPHQW�KDV�JLYHQ�WKH�V\VWHPLF�LPSDFW�QRW�RQO\�RQ�WKH�GHJUDGDWLRQ�

RI� HFRV\VWHPV��EXW� DOVR� WKH�SURGXFWLYLW\� RI� ODQG�� HVSHFLDOO\� SDGG\� ILHOGV�GXH� WR� WKH�

XVH�RI�DJURFKHPLFDOV�WKDW�KDYH�EHHQ�RYHU�WKUHVKROG��7KH�LPSDFW�RQ�VRLO�LQ�,QGRQHVLD�

EHFRPH�LOO��WKHUH�LV�D�FKDQJH�RI�VRLO�VWUXFWXUH��EHFRPH�SRRUHU�DQG�ILQDOO\�ORVW�DV�WKH�ODQG�

FDUU\LQJ�FDSDFLW\�RI�SURGXFWLRQ��6\VWHPLF�'HJUDGDWLRQ�FRYHULQJ��������KD�RI�ZHWODQG��

FRQWDPLQDWLRQ�OHYHOV�RI�KHDY\�PHWDOV�VXFK�DV�+J��)H��&G��&X�KDV�EHHQ�RQ�FRQGLWLRQV�

WKDW�HQGDQJHU�KXPDQ�KHDOWK�DOVR�SHVWLFLGH�KDV�DQ�LPSDFW�UHVLVWDQFH�WR�SHVWV�

5HFRYHU\�HIIRUWV�RI�DJULFXOWXUDO�ODQG��ZLOO�WDNH�WLPH��DQG�FRVW�LV�QRW�FKHDS��9DULRXV�VWXGLHV�

KDYH�EHHQ�GRQH��WR�UHPHGLDWLRQ��ODQG�E\�XVLQJ�DFLG�KXPLF�VXEVWDQFHV��DQG�JLYHV�UHVXOWV�

TXLWH�HQFRXUDJLQJ��EHFDXVH�LW¶V�TXLWH�HIIHFWLYH��HIILFLHQW�DQG�LQH[SHQVLYH��FRPSDUHG�ZLWK�

FRQYHQWLRQDO�PHWKRGV�LV�WR�SURYLGH�DQ�RUJDQLF�PDWHULDO�VXFK�DV�NRPSRVW�

.H\ZRUGV��+XPLF�DFLGH��UHPHGLDWLRQ��DJULFXOWXUDO�ILHOG�

-��7HN��/LQJ 9RO���� 1R��� +DO��������� �-DNDUWD��-DQXDUL����� ,661���������;
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8QWXQJ�6XZDK\RQR

3XVDW�7HNQRORJL�%LRLQGXVWUL��%33�7HNQRORJL�*G�,,�/DQWDL����

-O��0�+�7KDPULQ�1R���-DNDUWD�������

XQWXQJBVXZDK\RQR#\DKRR�FR�LG

��� 3(1'$+8/8$1

�����'HJUDGDVL�6LWHPLN�/DKDQ�6DZDK

5HYROXVL�KLMDX�SDGD�DEDG�NH����DZDOQ\D�

GL�(URSD��GDQ�SHQJDUXK�UHYROXVL�LQL�PHQMDODU�

NH�$PHULND�XWDUD�VHNLWDU�WDKXQ������������

WHODK�EHUKDVLO�PHUXEDK�SROD�SHUWDQLDQ�GXQLD��

'DPSDN� UHYROXVL� LQL� GLWHQJDUDL� GHQJDQ�

SHQJJXQDDQ�EDKDQ�DJURNLPLD�VHSHUWL�SXSXN�

DQ�RUJDQLN� GDQ� SHVWLVLGD� NLPLD� VHFDUD�

LQWHQVLI�XQWXN�PHQLQJNDWNDQ�SURGXNVL�XVDKD�

SHUWDQLDQ�WHUXWDPD�SDQJDQ��.RQRQ�KDVLO�GDUL�

UHYROXVL� KLMDX� LQL�PHQLQJNDWNDQ� SURGXNVL�

NRPRGLWDV�SDQJDQ�\DQJ�FXNXS�EHUPDNQD�GL�

NDZDVDQ�(URSD���VXGDK�PHQMDGL�SHUQ\DWDDQ�

SXEOLN��WLGDN�SHUOX�VXPEHU�UHIUHQVL�

'L� ,QGRQHVLD� WHNQRORJL� UHYROXVL� KLMDX�

GLJXOLUNDQ�VHMDN�WDKXQ�������GDQ�PHQXQMXNDQ�

GDPSDN�SRVLWLI�WHUKDGDS�NHQDLNDQ�SURGXNVL�

SDGL�QDVLRQDO��3URGXNVL�SDGL�QDVLRQDO�\DQJ�

WDGLQ\D�KDQ\D����MXWD�WRQ�SDGD�WDKXQ������

PHQLQJNDW�PHQMDGL����MXWD�WRQ�SDGD�WDKXQ�

������DWDX�NHQDLNDQ�SURGXNWLYLWDV�ODKDQ�\DQJ�

WDGLQ\D������7�KD�PHQMDGL�����7�KD�����

%HUJXOLUQ\D�ZDNWX�SHQHUDSDQ�WHNQRORJL�

UHYROXVL� KLMDX�� ZDODSXQ� SDGD� DZDOQ\D�

EHUGDPSDN� SRVLWLI� WHUKDGDS� NHQDLNDQ�

SURGXNVL� SDQJDQ� XPXPQ\D� GDQ� SDGL�

NKXVXVQ\D��GDODP�SHUMDODQDQ�ZDNWX�PXQFXO�

GDPSDN�QHJDWLI��\DQJ�DQWDUD�ODLQ�GLWHQJDUDL�

ROHK�NHFHQGHUXQJDQ�PHQLQJNDWQ\D�SDVRNDQ�

3URVSHN�7HNQRORJL�5HPHGLDVL�����-�7HN��/LQJ�����������������
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HQHUJL�GDUL�OXDU�\DQJ�WLQJJL�WHUXWDPD�XQWXN�

SXSXN� GDQ� SHVWLVLGD� NLPLD�� ,QWHQVLILNDVL�

WHNQRORJL�UHYROXVL�KLMDX�SHQJJXQDDQ�SXSXN�

PHQLQJNDW�KDPSLU���NDOL�JDQGD��SDGD�WDKXQ�

����� UDWD�UDWD� ���� ULEX� WRQ��PHQMDGL� �����

MXWD� WRQ� SDGD� WDKXQ� ������0HQXUXW� ,UVDO�

GNN����� SHQJJXQDDQ� SXSXN� ROHK� SHWDQL�

XPXPQ\D�EHUOHELKDQ��NLVDUDQ�SHQJJXQDDQ�

SXSXN� XUHD�1�� SDGD� NLVDUDQ� �������� NJ�

KD��SXSXN�IRVIDW�3�������NJ�KD��GDQ�NDOLXP�

�.�� �����NJ�KD�� 'HPLNLDQ� SXOD� WHUMDGL�

NHFHQGHUXQJDQ� SHQLQJNDWDQ� SHQJXQDDQ�

SHVWLVLGD� NLPLD� PHQXUXW� FDWDWDQ� SDGD�

WDKXQ������PHQFDSDL�������WRQ��GDQ�SDGD�

WDKXQ������VHWHODK�WHNQRORJL�UHYROXVL�KLMDX�

GLJXOLUNDQ�PHQFDSDL��������WRQ�����

)HQRPHQD�NHMHQXKDQ�WDQDK�ODKDQ�DNDQ�

SURGXN�DJURNLPLD�DQWDUD� ODLQ�PHQLQJNDWQ\D�

UHVLGX� SXSXN�� GDQ� EHUGDPSDN� OHELK� MDXK�

WHUMDGLQ\D� FHPDUDQ� ORJDP� EHUDW� VHSHUWL�

WLPEDO�3E�� GDQ� NDGPLXP�&G��� 3HQHOLWLDQ�

\DQJ� GLODNXNDQ� GL� GDHUDK� 3DQWXUD� -DZD�

ROHK�$UGLZLQDWD�GNN���� GDQ� .DVQR�GNN�����

PHQXQMXNNDQ�EDKZD���������ODKDQ�VDZDK�

VXGDK� WHUFHPDUL� ROHK� NHGXD� MHQLV� ORJDP�

WHUVHEXW�� GLWHPXNDQ� SXOD� EDKZD�� �����

GDUL� ODKDQ� WHUVHEXW� GDSDW� GLNDWDJRULNDQ�

WHUNRQWDPLQDVL�EHUDW��!����GDQ�!�����SSP���

'LVDPSLQJ�SHQFHPDUDQ�SDGD�ODKDQ�NDUHQD�

UHVLGX��SXSXN�1��PHQJDNLEDWNDQ�SHQFHPDUDQ�

VHQ\DZD�QLWUDW��12
�
��SDGD�VXPEHU�GD\D�DLU�

�LULJDVL�DLU� WDQDK���+DVLO� SHQHOLWLDQ� EDKZD�

����DLU�LULJiVL�VDZDK�GL�-DZD�PHQJDQGXQJ�

�����SSP��VHGDQJNDQ�EDWDV�DPEDQJ�WHUWLQJJL�

GLSHUEROHKNDQ������SSP����

0HQLOLN� SDGD� SHUNHPEDQJDQ� GL� DWDV�

\DLWX�GDPSDN�GDUL� WHNQRORJL� UHYROXVL�KLMDX��

GLVDGDUL� DWDX� WLGDN� WHODK�PHQJDNLEDWNDQ�

SHUPDVDODKDQ�EDUX�GL�VHFWRU�SHUWDQLDQ��+DO�

LQL�NLUDQ\D�PHQMDGLNDQ�SHUKDWLDQ�\DQJ�VHULXV�

EDJL�SDUD�SLKDN�GDODP�XSD\D�PHQLQJNDWNDQ�

NHWDKDQDQ� SDQJDQ�� SURGXNWLYLWDV� GDQ�

NHVHKDWDQ��

�����3HPEHQDKDQ�7DQDK�/DKDQ��

3HPEHQDKDQ� WDQDK� DWDX� WHUPLQRORJL�

XPXP� GHQJDQ� VHEXWDQ� UHPHGLDVL� DWDX�

UHNRQGLVL�WDQDK�\DQJ�PHQJDODPL�GHJUDGDVL�

NHVXEXUDQ��DWDX�WHUNHQD�FHPDUDQ�VHKLQJJD�

PHQMDGL�NXUDQJ�SURGXNWLI�DWDX� WLGDN�VXEXU��

'HJUDGDVL� WDQDK� GDQ� ODKDQ� WHUMDGL� WLGDN�

VDMD� NDUHQD� FHPDUDQ� EDKDQ� DJURNLPLD��

WHWDSL�GDSDW�GLVHEDENDQ�MXJD�NDUHQD�HURVL��

GDQ� SHQJHORODDQ� ODKDQ� \DQJ� WLGDN� WHSDW�

VHKLQJJD� PHQJDNLEDWNDQ� PHQXUXQQ\D�

GD\D�GXNXQJ�VLIDW� ItVLND��NLPLD�GDQ�ELRORJL�

WDQDK��$SDELOD�WDQDK�NDQGXQJDQ�KXPXVQ\D�

VHPDNLQ� EHUNXUDQJ�� PDND� ODPEDW� ODXQ�

WDQDK� DNDQ�PHQMDGL� NHUDV�� NRPSDN� GDQ�

EHUJXPSDO�VHSHUWL�WDQDK�OHPSXQJ��VHKLQJJD�

PHQMDGL�NXUDQJ�SURGXNWLI������'LODSRUNDQ��ROHK�

6XJLWR��GNN����EDKZD��VHNLWDU����SHUVHQ�DUHDO�

VDZDK�GL�-DZD�NDGXQJDQ�EDKDQ�RUJDQLNQ\D�

NXUDQJ�GDUL�����/DKDQ�ODKDQ�VDZDK�GL�-DZD�

XQWXN�EXGLGD\D�SDGL� WHUXV�PHQHUXV� WHUMDGL�

NRQGLVL� NULWLV� WHUMDGL� GHILVLHQVL� XQVXU� KDUD�

VHSHUWL� =Q� GDQ�&X�� VHPHQWDUD� LWX� EDKZD�

HNRVLVWHP� VDZDK�PHQXUXW�+DQGD\DQWR�����

DNDQ�EHUNHODQMXWDQ� MLND� NDQGXQJDQ�EDKDQ�

RUJDQLN�OHELK�GDUL�����&LUL�XPXP�WDQDK�DWDX�

ODKDQ� NULWLV� DWDX� WLQJNDW� SURGXNWLYLWDVQ\D�

UHQGDK� GLWDQGDL� GHQJDQ� WLQJJLQ\D� WLQJNDW�

NHPDVDPDQ� WDQDK�� NHNDKDWDQ�KDUD�3�.�&�

GDQ�0J�� UHQGDKQ\D� NDSDVLWDV� WXNDU� LRQ�

�.7.��� NHMHQXKDQ� EDVD� GDQ� NDQGXQJDQ�

EDKDQ�RUJDQLN�UHQGDK������0DKIXG]��������

3HPEHQDKDQ� ODKDQ� N U L W L V � GDQ�

VXERSWLPDO�GDSDW�GLODNXNDQ�GHQJDQ�EHUEDJDL�

PHWRGD� \DLWX�� UHERLVDVL�� SHQJKLMDXDQ��

NRQVHUYDVL�GDQ�SHQDPEDKDQ�EDKDQ�RUJDQLN��

.RPSRQHQ� RUJDQLN� VHSHUWL� DVDP� KXPDW�

GDQ� DVDP� IXOYDW� GDODP� KDO� LQL� EHUSHUDQ�

VHEDJDL� VHPHQWDVL� SHUWLNHO� OHPSXQJ�

GHQJDQ�PHPEHQWXN� NRPSOHN� OHPSXQJ�

ORJDP�KXPXV����� �6WHYHQVRQ��������&DUD�

FDUD� SHPEHQDKDQ� \DQJ� DNDQ� GLWHUDSNDQ�

LQL� WHUJDQWXQJ� SDGD� NRQGLVL� JHRJUDILV�

ODKDQ��8QWXN� ODKDQ�JHRJUDILV� SHJXQXQJDQ�

SHQJND\DDQ�VXPEHU�EDKDQ�RUJDQLN�PXQJNLQ�

DNDQ�OHELK�WHSDW�GHQJDQ�FDUD�UHERLVDVL��GDQ�

SHQJKLMDXDQ��1DPXQ�DNDQ� EHUEHGD�XQWXN�

ODKDQ�ODKDQ�XVDKD�SHUWDQLDQ�� NDUHQD� VLIDW�

JHRJUDILVQ\D�VSHVLILN�

&DUD�FDUD� NRQYHVLRQDO� \DQJ� VHULQJ�

NDOL�GLODNXNDQ��VLIDWQ\D�WLQGDN�NHDULIDQ�ORNDO�

6XZDK\RQR��8�������
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PDV\DUDNDW� SHWDQL� SDGD� WHPSR�GXOX� \DLWX�

PHQJHPEDOLNDQ� VHUHVDK� EDKDQ� RUJDQLN�

VLVD� SDQHQ� NHODKDQ� VDZDK�� ,QL� DGDODK�

EHQWXN�DSUHVLDVL�SHWDQL� \DQJ�EHUZDZDVDQ�

NHVLPEDQJDQ� DODP�� QDPXQ� VDDW� LQL�

WDPSDNQ\D�SROD� LQL� WHODK�EHUXEDK�� NDUHQD�

SURGXN� OLPEDK�KDVLO� SDQHQ�VXGDK�PHQMDGL�

NRPRGLWL� HNRQRPL�� +DQ\D� GL� EHEHUDSD�

WHPSDW�VDMD�SROD�WLQGDN�VHSHUWL�GLDWDV�PDVLK�

GDSDW�GLWHPXL��+DO�LQL�WHQWXQ\D�PHPXQFXONDQ�

PDVDODK�WHUVHQGLUL�KLODQJQ\D�XSD\D�PDQGLUL�

SHWDQL�GDQ�NHDULIDQ�ORNDO�XQWXN�PHPXOLDNDQ�

ODKDQ�SURGXNVLQ\D�

�%HEHUDSD�FRQWRK�SHQHOLWLDQ�DNDGHPLV�

XQWXN�PHQJDQJNDW� NHPEDOL� NHDULIDQ� ORNDO�

SHPXOLDDQ�ODKDQ�SURGXNVL��3HQHOLWLDQ�\DQJ�

GLODNXNDQ� ROHK�7RKD� GDQ�$EGXUDFKPDQ����

�� GHQJDQ�FDUD�PHQJDWXU�SROD� WDQDP�SDGD�

EXGLGD\D�MDJXQJ�GDQ�XEL�ND\X��WHUOHELK�GDKXOX�

GLWDQDPL� NDFDQJ� WDQDK�� SURGXNVL� MDJXQJ�

GDSDW�PHQLQJNDW������GDQ�SURGXNVL�XEL������

8QWXN�GDHUDK�GDWDUDQ�WLQJJL��EDQ\DN�WXPEXK�

WDQDPDQ�SHUGX�7LWRQLD�GLYHUVLIROLD��SDLWDQ���

WDQDPDQ� LQL� WHODK� GLNHPEDQJNDQ� VHEDJDL�

VXPEHU�EDKDQ�RUJDQLN�XQWXNPHQLQJNDWNDQ�

NHWHUVHGLDDQ�KDUD��3HQJJXQDDQ�WDQDPDQ�LQL�

VHEDJDL�SXSXN�KLMDX�PDPSX�PHQLQJNDWNDQ�

NHWHUVHGLDDQ�GDQ�VHUDSDQ�3�WDQDPDQ�MDJXQJ�

GL�$QGLVRO��GDQ�PHQXUXQNDQ�NRQVHQWUDVL�$O�

GG��8WDPL�HW�DO������3UDVHWLD�HW�DO�����'DUL�KDVLO�

SHQHOLWLDQ� 6XQWRUR�� EDKZD�� SHQJJXQDDQ�

SXSXN� NDQGDQJ� GHQJDQ� GRVLV� ���� W� KD����

PDPSX�PHQLQJNDWNDQ�KDVLO�ELML�NDFDQJ�WDQDK�

��������GHQJDQ�KDVLO������W�KD����GDQ�HIHN�

UHVLGXQ\D�XQWXN�PXVLP� WDQDP�EHULNXWQ\D��

PDPSX�PHPEHULNDQ�KDVLO�OHELK�WLQJJL�\DLWX�

VHEHVDU�����W��KD�����

3HPEHULDQ� EDKDQ� RUJDQLN�PHQHPXL�

NHQGDOD� NDUHQD� KDUXV� GLEHULNDQ� GDODP�

MXPODK�EHVDU��GDQ�LQL�ELDVDQ\D�VXVDK�XQWXN�

PHQGDSDWNDQQ\D��ZDODSXQ�EDQ\DN� OLPEDK�

RUJDQLN�VDPSDK�SDVDU�DWDX�VDPSDK�UXPDK�

WDQJJD��

3HUXEDKDQ� NRQGLVL� ODKDQ� SHUWDQLDQ�

NHDUDK� VXERSWLPDO� GLVHEDENDQ� NDUHQD�

SHQJJXQDDQ� EDKDQ� DJURNLPLD� EHUOHELKDQ��

VHKLQJJD�PHQLPEXONDQ� NHMHQXKDQ� DNDQ�

FHPDUDQ� ORJDP�EHUDW�� FHPDUDQ� SHVWLVGD��

GDQ�PHQXUXQQQ\D� NDSDVLWDV�GD\D�GXNXQJ�

NDUHQD�GHJUDGDVL� EDKDQ�RUJDQLN� GL� GDODP�

WDQDK��3HUPDVDODKDQ� LQL� WLGDN� VDMD� WHUMDGL�

GL� ,QGRQHVLD�� WHWDSL� MXJD� GL� QHJDUD�PDMX��

0HQJDWDVL�NHQGDOD�LQL�EDQ\DN�SHQHOLWLDQ�\DQJ�

WHODK�GLODNXNDQ�\DLWX�GHQJDQ�PHPDQLSXODVL�

DVDP�XPLN�KXPLF�DFLGH��\DQJ�PHPSXQ\DL�

VLIDW�GDQ�IXQJVL�VDPD�GHQJDQ�EDKDQ�RUJDQLN�

DWDX� NRPSRV��.HEHUKDVLODQ� HNVWUDNVL� GDQ�

LVRODVL�DVDP�KXPLN�GDUL�EHUEDJDL�MHQLV�EDKDQ�

RUJDQLN��PHPEHULNDQ� GDPSDN� SDGD� FDUD�

FDUD�SHPEHQDKDQ�WDQDK�\DQJ� OHELK�HIHNWLI�

GDQ�HIHVLHQ����

�0DNDODK� LQL�PHPDSDUNDQ�VDODK�VDWX�

NDMLDQ�VHFDUD�XPXP��PHQJHQDONDQ�PDQIDDW�

GDQ� SURVSHN� DVDP�KXPDW� \DQJ� VDQJDW�

SRWHQVLDO�� QDPXQ� UDQDK� LQL� EHOXP�EDQ\DN�

PHQGDSDW� SHUKDWLDQ� EDJL� SDUD� SHQHOLWL��

NKXVXVQ\D� \DQJ�EHUNDLWDQ�GHQJDQ�ELGDQJ�

SHUWDQLDQ�� 3DGDKDO� ,QGRQHVLD� ND\D� DNDQ�

VXPEHU�LQL��GDQ�NLWD�PHQJDODPL�NULVLV�XQWXN�

SHPXOLDDQ�ODKDQ�GDODP�XSD\D�SHPHQXKDQ�

NHWDKDQDQ�SDQJDQ��'LKDUDSNDQ�XODVDQ�GDODP�

PDNDODK� LQL� DNDQ�PHQJJXJDK� NRPSHWHQVL�

SDUD� SDQHOLWL�� XQWXN� PHQJHPEDQJNDQ�

PDQIDDW� VXPEHU�VXPEHU� DVDP�KXPDW� GL�

,QGRQHVLD��

��� $6$0�+80$7��+XPLF�DFLG�

7HUPLQRORJL� DVOLQ\D� GDODP� EDKDVD�

URPDZL�GLVHEXWQ\D�´KXPXV´��DGDODK�EDJLDQ�

GDUL� EDKDQ� RUJDQLN� GLGDODP� WDQDK�� GDUL�

KDVLO� WUDQVIRUPDVL� SURVHV� ILVLN�� NLPLD�� GDQ�

ELRGHJUDGDVL� �KXPLILNDVL�� GDUL� ELRPROHNXO��

6HGHUKDQDQ\D�EDWDVDQ�KXPXV�VHMDN�WDKXQ�

����� \DLWX� EDKDQ�EDKDQ� RUJDQLN� \DQJ�

PHQJDODPL� SURVHV� GHNRPSRVLVL� VHFDUD�

DODPLDK� GDQ� GLVHEXWNDQ� VHFDUD� XPXP�

´KXPLF�VXEWDQFHV´�����%HUGDVDUNDQ�NDUDNWHU�

NHODUXWDQQ\D� SDGD� NRQGLVL� NHPDVDPDQ�

ODUXWDQ�� GLEHGDNDQ� GXD� NRPSRQHQ� \DLWX�

DVDP�KXPDW� ´+XPLF�DFLG´� GDQ�DVDP�IXOIDW�

´)XOYLF�DFLG´�� .HGXD� VHQ\DZD� LQL� GLDODP�

PHQMDGL� VDWX�� GDQ� GDSDW� GLSLVDKNDQ�SDGD�

NRQGLVL� NHPDVDPDQ� WHUWHQWX��$VDP�KXPDW�

DGDODK�NRPSRQHQ�WHUSHQWLQJ�GDUL�VHQ\DZD�

KXPXV�NDUHQD�GDUL�KDVLO�SHQHOLWLDQ�GLNHWDKXL�

3URVSHN�7HNQRORJL�5HPHGLDVL�����-�7HN��/LQJ�����������������
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EDKZD��PHPEDQWX�PHQJJHPEXUNDQ�WDQDK��

GDQ�PHPEDQWX� WUDQVIHU� QXWULHQ�GDUL� WDQDK�

NHGDODP� WDQDPDQ�� VHUWD� PHQLQJNDWNDQ�

UHWHQVL� NDQGXQJDQ� DLU�� GDQ� PHPDFX�

SHUWXPEXKDQ�PLNURED�GL�GDODP�WDQDK���

$VDP� KXPDW� �KXPLF� DFLGH�� VXGDK�

GLNHQDO� EHEHUDSD� UDWXV� WDKXQ� \DQJ�

ODOX�� GL� &KLQD� NLUD�NLUD� ���� WDKXQ� \DQJ�

ODOX� VXGDK�PHPDQIDDWNDQ� DVDP� KXPDW�

XQWXN� EHUEDJDL� NHSHUOXDQ�� WHUXWDPD�

GDODP� NHSHQWLQJDQ� EXGLGD\D� SHUWDQLDQ��

0DV\DUDNDW� DZDP� GDODP� NHVHKDULDQ�

PHQ\HEXWQ\D�GHQJDQ�LVWLODK�KXPXV�SDGD�

KDO� DVDP� KXPDW�PHUXSDNDQ� VDODK� VDWX�

VXE�IUDNVL� NRPSRQHQ� GDUL� KXPXV� \DQJ�

ZDUQD� FRNODW�KLWDP�� VHQ\DZD� LQL� \DQJ�

PHPSXQ\DL� NRQWULEXVL� SDGD� NXZDOLWDV�

ILVLND�GDQ�NLPLD�WDQDK��3DUD�SDNDU�GLELGDQJ�

NLPLD� WDQDK� PHQGLVNULSVLNDQ� VHEDJDL�

NHORPSRN� VXEVWDQVL� EDKDQ� DODP� \DQJ�

PHPSXQ\DL� EDQ\DN� NKDVLDW� � NDUHQD�

WHUEHQWXNQ\D� DVDP� KXPDW� LQL� DGDODK�

VHEDJDL�KDVLO�GDUL�SURVHV�HQGDSDQ�EDKDQ�

RUJDQLN�DODP�\DQJ�VXGDK�WHUNRQVHQWUDVL��

GDQ�EHUODQJVXQJ�MXDWDQ�WDKXQ��0DND�GDUL�

LWX�GDSDW�GLSDKDPL�EDKZD�VXEVWDQVL�KXPXV�

PHUXSDNDQ� IUDNVL� EDKDQ� RUJDQLN� \DQJ�

VDQJDW� VWDELO����� (QGDSDQ� EDKDQ� RUJDQLN�

\DQJ� WHUNHQDO� \DLWX� EDWXDQ� /HRQDUGLWH�

\DQJ� PHPSXQ\DL� NDQGXQJDQ� DVDP�

KXPDW� GDQ� DVDP�YXOYDW� WLQJJL�� VHEDJDL�

SURGXN�DNKLU�GDUL�SURVHV�KXPLILNDVL�\DQJ�

GLSHUNLUDNDQ�WHODK�EHUODQJVXQJ�VHNLWDU����

MXWD�WDKXQ��GLWHPXNDQ�GL�$PHULND�6HODWDQ�

ROHK�DKOL�JHRORJL�EHUQDPD�/HRQDUG��%DWXDQ�

OHRQDUGLWH�LQL�WHUEHQWXN�GDUL�RNVLGDVL�OLJQLW��

WHWDSL�DVDP�KXPDW�GDSDW�GLWHPXNDQ�SDGD�

EHUEDJDL� MHQLV� HQGDSDQ� EDKDQ� RUJDQLN�

VHSHUWL�JDPEXW��EDWX�EDUD��VHUHVDK�RUJDQLF�

GDUL�WDQDPDQ�GLGDQDX�GDQDX��+DQ\D�VDMD�

DVDP�KXPDW�GLVHUHVDK�RUJDQLN�DWDX�WDQDK�

NRQVHQWUDVL� VDQJDW� UHQGDK� NLUD� KDQ\D�

����������

� 'L� DODP� DVDP�KXPDW� XPXPQ\D�

PHUXSDNDQ� VHQ\DZD� NDUERQ� NRPSOHN��

VHQ\DZD� DVDP�KXPDW� EHULNDWDQ� GHQJDQ�

DVDP�YXOYDW��YXOYLF�DFLGV���GDQ�SDGD�VHWLDS�

PDWHULDO� RUJDQLN� UDWLRQ\D� EHUEHGD�EHGD��

VHEDJDL�FRQWRK�SDGD�WDEHO�EHULNXW�VHEDJDL�

JDPEDUDQ� NDQGXQJDQ� DVDP�KXPDW� GDQ�

DVDP�YXOYDW� SDGD� EHUEDJDL� MHQLV� VXPEHU�

EDKDQ�DODP�RUJDQLN�

6XPEHU�%DKDQ�

2UJDQLN

.DQGXQJDQ�$VDP�

+XPDW�	�IXOYDW����

/HRQDUGLWH�+XPDW �����

*DPEXW�KLWDP �����

*DPEXW �����

%DWXEDUD�FRNODW �����

.RWRUDQJ�KHZDQ ����

.RPSRVW ���

7DQDK ���

/XPSXU ���

%DWXEDUD�NHUDV ���

�

3HUKDWLDQ�SDUD�SDNDU�NLPLD�WDQDK�SDGD�

DVDP�KXPDW�EHUDZDO�GDUL�SHQHPXDQ�EDWXDQ�

OHRQDUGLWH�GDQ�VLIDW�ILVLND�NLPLDQ\D�NLUD�NLUD�

��� WDKXQ� \DQJ� ODOX� GLNHWDKXL�PDQIDDWQ\D��

WHUXWDPD� GLELGDQJ� SHUWDQLDQ�� 0HPDQJ�

EHEHUDSD� WDKXQ� \DQJ� ODOX�PDVLK� WHUMDGL�

NRQWURYHUVL�WHWDQJ�PDQIDDW�DVDP�KXPDW�LQL��

1DPXQ� VDDW� LQL� GDQ� NHPXGLDQ� SHQHOLWLDQ�

PHUDPEDK� NHSDGD� MHQLV�MHQLV� VXPEHU�

DVDP�KXPDW�\DQJ�ODLQ��WHUQ\DWD�DVDP�KXPDW�

GDSDW� GLPDQIDDWNDQ�SDGD�EHUEDJDL� VHNWRU�

LQGXVWUL��VHSHUWL�NRQVWUXNVL�EDKDQ�EDQJXQDQ��

SHQJHERUDQ�PLQ\DN��SDNDQ�WHUQDN��EDKNDQ�

VDDW�LQL�EDQ\DN�SHQHOLWLDQ�GDUL�IUDNVL�DVDP�

IXOYDW�XQWXN�VXSOHPHQ�REDW���

������0DQIDDW�$VDP�+XPDW�

.DMLDQ� L OPLDK� EDQ\DN� GL ODNXNDQ�

EHUNDLWDQ� GHQJDQ� NHSHQWLQJDQ� GLELGDQJ�

SHUWDQLDQ�� 6HFDUD� XPXP� EDKZD� DVDP�

KXPDW�GDSDW�EHUSHUDQ�PHUHNRQGLVLNDQ�WDQDK�

VHEDJDL�PHGLXP�WDQDP�PHQMDGL�OHELK�EDLN��

$VDP�KXPDW� GDSDW�PHQJLNDW� DLU� GL� GDODP�

WDQDK�� NHPDPSXDQ� WXNDU� LRQ� \DQJ� WLQJJL�

�&(&���PHQLQJNDWNDQ�NHVXEXUDQ�WDQDK�GDQ�

SHUWXPEXKDQ�WDQDPDQ��'DUL�KDVLO�NDMLDQ�DGD�

WLJD�SHQJDUXK�XWDPD�PDQIDDW�DVDP�KXPDW�

\DLWX�

6XPEHU��+XPLQWHFK�5�

6XZDK\RQR��8�������



��

D��� 0DQIDDW� VHFDUD� ILVLN� SDGD� WDQDK��

0HPSHUEDLNL�VWUXNWXU�WDQDK��PHOLQGXQJL�

NHKLODQJDQ�DLU�GDQ�QXWULVL�NDUHQD�VLQDU�

PDWDKDUL� WHUXWDPD� SDGD� WDQDK� \DQJ�

EHUSDVLU��6HFDUD�EHUVDPDDQ�SXOD�DNDQ�

PHQJNRQYHUVL�QXWULVL�WHUVHEXW�GHQJDQ�

MDODQ� GHNRPSRVLVL� WDQDK� PHQMDGL�

EHUPDQIDDW��3DGD�NRQGLVL�WDQDK�\DQJ�

VDQJDW�SDGDW�NHUDV��GDSDW�PHPSHUEDLNL�

WLQJNDW�DHUDVL�GDQ�UHQWHQVL�DLU��VHKLQJJD�

GDSDW�GLWDQDPL�

E��� 0DQIDDW� VHFDUD� NLPLD�SDGD� WDQDK��

'DSDW�PHQHWUDOLVLU�NRQGLVL�WDQDK�DVDP�

DWDX�DONDOL��PHUHJXODVL�QLODL�S+�WDQDK�

0HQLQJNDWNDQ� GDQ�PHQJRSWLPDONDQ�

DVXSDQ�QXWULVL� GDQ�DLU� ROHK� WDQDPDQ�

%HUODNX� VHEDJDL� NHODWRU� XQWXN� XQVXU�

ORJDP� SDGD� NRQGLVL� WDQDK� DODNDOL��

GDQ�PHPEDQWX�DVXSDQ�NHGDODP�DNDU�

WDQDPDQ�0HPEDQWX� NRQYHUVL� HOHPHQ�

GDODP�QXWULVL��1�3�.�)H�=Q�GDQ�XQVXU�

PLNUR� ODLQQ\D�� GDODP� EHQWXN� \DQJ�

PXGDK� GLVHUDS� ROHK� WDQDPDQ�� 'DQ�

PHQLQJNDWNDQ� DVXSDQ� QLWURJHQ� ROHK�

WDQDPDQ�

F��� 0DQIDDW� VHFDUD� ELRORJLV� EDJL�

W DQDPDQ � � 0HQV W LPX O D V L � G DQ�

PHQLQJNDWNDQ� SURGXNVL� HQVLP� SDGD�

WDQDPDQ��%HUODNX� VHEDJDL� ELRNDWDOLV�

SDGD� SURVHV� ELRORJL�� 0HQVWLPXODVL�

SHUWXPEXKDQ� DNDU�� WHUXWDPD� SDGD�

DNDU�WXQJJDQJ�YHUWLFDO��VHKLQJJD�OHELK�

PHPEHULNDQ�NHVHPSDWDQ�XQWXN�DVXSDQ�

QXWULVL�\DQJ� OHELK�EDLN��0HQLQJNDWNDQ�

NDQGXQJDQ�YLWDPLQ�GDQ�PLQHUDO�SDGD�

WDQDPDQ��0HQVWLPXODVL� SHUWXPEXKDQ�

WDQDPDQ�� GHQJDQ� FDUD�PHPSHUFHSDW�

SHPEHODKDQ� VHO � � PHQLQJNDWNDQ�

SHUFHSDWDQ� SHUWXPEXKDQ� V\VWHP�

SHUDNDUDQ�GDQ�KDVLO�SDQHQ�EHUDW�NHULQJ�

'LGDODP� WDQDPDQ�$VDP�KXPDW� GDQ� IXOYDW�

GDSDW�PHQLQJNDWNDQ�NDGXQJDQ�NORURILO�SDGD�

GDXQ��GDQ�PHPSHUFHSDW�PHWDEROLVPH�HQHUJL�

GLGDODP�VHO��0HQLQJNDWNDQ�SURGXNVL�VHQ\DZD�

$GHQRVLQH� 7ULSKRVSKDWH� �$73�� GLGDODP�

VHO�� %HUEDJDL� V\VWHP� UHNDVL�PHWDEROLVPH�

\DQJ�GLDNWLYDVL�ROHK�VXEVWDQVL�DVDP�KXPDW�

DNDQ� WHUMDGL� SHQLQJNDWDQ� SURGXNVL� LNDWDQ�

VHQ\DZD�$73��6HQ\DZD�$73�VHEDJDL�HQHUJL�

PHWDEROLWH� \DQJ�EHUIXQJVL�PHQJHQGDOLNDQ�

EHUEDJDL�UHDNVL�PHWDEROLVPH�

����� .DUDNWHULVWLN�6WUXNWXU�.LPLD

)HQRPHQD�\DQJ� IDQWDVWLN�DVDP�KXPDW�

SDGD� WDQDPDQ��PHQJJXJDK� OHELK� GDODP�

NHLQJLQWDKXDQ�SDUD�DKOL�NLPLD��WHUXWDPD�SDGD�

WHNQLN�WHNQLN� LVRODVL�GDQ�NDUDNWHU�NRPSRQHQ�

IUDNVL�GDUL�VXEVWDQVL�KXPXV��VHUWD�VLIDW�VHQ\DZD�

WLGDN�VDMD�DVDP�KXPDW�MXJD�SDGD�DVDP�IXOYDW��

6HMDN�DKLU�DEDG�NH����VXEVWDQVL�KXPXV�PDVLK�

GLJDPEDUNDQ�GDODP�VWUXNWXU�DVDP�KXPDW��DVDP�

YXOYDW�GDQ�KXPDW��.HWLJD�IUDNVL�LQL�GLEHGDNDQ�

KDQ\D�EHUGDVDUNDQ�VLIDW�NHODUXWDQ�SDGD�NRQGLVL�

DVDP�GDQ�DONDOL��\DQJ�KDQ\D�PHQJJDPEDUNDQ�

GDUL� VLVL�SHUODNXDQ�EDKDQ�VDMD��KDO� LQL� WLGDN�

PHPEHULNDQ� LQIRUPDVL�DQDOLVLV�NLPLDQ\D�GDUL�

EDKDQ�HNWUDNVL����� 6XEVWDQVL� KXPXV�GDSDW�

GLSLODKNDQ�NHGDODP� WLJD� IUDNVL�EHVDU�\DLWX����

+XPDW��$VDP�KXPDW��GDQ�$VDP�YXOYDW��'DUL�

SHQGHNDWDQ�\DQJ�VHGHUKDQD�VLIDW�NLPLD�EDKDQ�

RUJDQLN�LQL��3HWWLW�(�5�����PHQMHODVNDQ�EHEHUDSD�

NDUDNWHU� NLPLD� GDUL� NRPSRQHQ� VHQ\DZD�

VXEVWDQVL�KXPXV�\DLWX�

D��� $VDP�KXPDW� �KXPLF�DFLGV���DGDODK�

IUDNVL� GDUL� VXEVWDQVL� KXPLQ�� \DQJ�

WLGDN�ODUXW�GLGDODP�DLU�SDGD�3K�UHQGDK�

�3K�����WHWDSL�ODUXW�SDGD�QLODL�3K�WLQJJL��

ELDVDQ\D�PD\RULWDV�KDVLO�HNWUDNVL�GDUL�

KXPLQ��EHUZDUQD�FRNODW�KLWDP��6WUXNWXU�

WHUVXVXQ� GDUL� UDQWDL� NDUERQ� DOLSDWLN�

GDQ� LNDWDQ� VHQ\DZD� DURPDWLF��5DWD�

UDWD� WHUGDSDW� ���� DGDODK� VHQ\DZD�

DURPDWLF��GDQ�VLVDQ\D�DGODK�VHQ\DZD�

DOLSDWLN�� 0HPSXQ\DL� EHUDW� PROHNXO�

��������������� '�$VDP�KXPDW�

XPXPQ\D�WHUVHGLD�GDODP�EHQWXN�JDUDP�

GHQJDQ�HOHPHQ�XQVXUH�PLNUR��'DUL�KDVLO�

DQDOLVD�PHQXQMXNNDQ�EDKZD�GLGDODP�

PROHNXO�DVDP�KXPDW�GDSDW�GLWHPXNDQ�

OHELK� GDUL� ��� MHQLV� HOHPHQ�PLQHUDO�

\DQJ�EHUEHGD��8QVXU�PLQHUDO�LQL�WHULNDW�

3URVSHN�7HNQRORJL�5HPHGLDVL�����-�7HN��/LQJ�����������������



��

GDODP�VWUXNWXU�PROHNXO�\DQJ�VLDS�XQWXN�

GDSDW�GLPDQIDDWNDQ�ROHK�EHUEDJDL�MHQLV�

RUJDQLVPH�KLGXS��'DUL�VWUXNWXU�VXVXQDQ�

PROHNXO� \DQJ� GHPLNLDQ�PHPEHULNDQ�

IXQJVL�SHQWLQJ�GDODP�V\VWHP�VHEDJDL�

SHQXNDU�LRQ�GDQ�NKHODWRU�

E��� $VDP� IXOYDW�IXOYLF� DFLGV��� DGDODK�

IUDNVL� GDUL� VXEVWDQVL� KXPLQ�� ODUXW�

GLGDODP�DLU� SDGD� VHJDOD� NRQGLVL� QLODL�

S+�DVDP��QHWUDO�GDQ�DONDOL��LQL�ELDVDQ\D�

GLGDSDWNDQ�VHEDJDL�VLVD�KDVLO�HNWUDNVL�

DVDP�KXPDW��EHUZDUQD�NXQLQJ�FRNODW��

$VDP�IXOYDW�PHPSXQ\DL�XNXUDQ�\DQJ�

OHELK� NHFLO� GDUL� DVDP�KXPDW�� GHQJDQ�

UHQWDQJ� EHUDW�PROHNXO� ������������

'DOWRQ�� $VDP� IXOYDW� PHPSXQ\DL�

NDQGXQJDQ�RNVLJHQ���NDOL�JDQGD�GDUL�

DVDP�KXPDW�� PHPSXQ\DL� EDQ\DN�

JXVXV�GDUL�JRORQJDQ�NDUERNVLO�&22+��

GDQ� KLGURNVLO�&2+�� GDQ� XPXPQ\D�

VHFDUD� NLPLDZL� VLIDWQ\D� OHELK� UHNDWLI��

NDSDVLWDV� WXNDU� LRQ�&(&�� GXD� NDOL�

JDQGD��%DQ\DNQ\D�JXJXV�NDUERNVLO�LQL�

PHPEHULNDQ�NHPDSXDQ�WXNDU�LRQ�WLQJJL�

SXOD�� -XPODK� JXJXV� NDUERNVLO� SDGD�

DVDP�YXOYDW�DQWDUD���������FPRO�+���

.J��'DUL�KDVLO�DQDOLVD�NHEDQ\DNDQ�DVDP�

YXOYDW�WLGDN�DGD�JXJXV�PHWRNVL�&+����

VHQ\DZD�SHQRO�UHQGDK��LNDWDQ�VHQ\DZD�

DURPDWLF� OHELK� VHGLNLW� GLEDQGLQJNDQ�

GHQJDQ�DVDP�KXPDW��

6WUXNWXU�PROHNXO�DVDP�KXPDW��KXPLF�DFLGH��WHURNVLGDVL��6WUXNWXU�RUJDQLN�DVDP�KXPDW�\DQJ�VHFDUD�

DODPLDK� WHURNVLGDVL�� �GLSHUOLKDWNDQ�GHQJDQ�DGDQ\D�DVWHULVNV���PHPEHULNDQ�PXDWDQ�QHJDWLYH�� ,RQ�

SRVLWLI�VHFDUD�DWUDNWLI�PHPXWXVNDQ�UDQWDL�SDGD�WDSDN�RNVLGDVL��\DQJ�DNDQ�EHUIXQJVL�XQWXN�PHQHPSHO�

PLNURQXWULHQ�GDQ�PLNURIORUD�

6XZDK\RQR��8�������



��

.DUHQD� XNXUDQ�PROHNXO� DVDP�IXOYDW�

UHODWLYH�NHFLO��LQL�\DQJ�VDQJDW�PHPXQJNLQNDQ�

PXGDK�WHUVHUDS�DWDX�PDVXN��NHGDODP�EDJLDQ�

DNDU��EDWDQJ��GDQ�GDXQ�GDUL� WDQDPDQ��GDQ�

GDSDW� EHUWLQGDN� VHEDJDL� SHPEDZD�XQVXU�

XQVXU�PLNUR�GDUL�SHUPXNDDQ�DNDU�WDQDPDQ�

PDVXN�NHGDODP�MDULQJDQ��)HQRPHQD�LQLODK�

\DQJ�PHPEHULNDQ�HIHNWLILWDV� DVDP�KXPDW��

NKXVXVQ\D� DGDQ\D� DVDP�IXOYDW� GDSDW�

GLJXQDNDQ� VHEDJDL� DFWLYDWRU� SHPXSXNDQ�

PHODOXL�GDXQ�

3LFFROOR����PHQJHPEDQJNDQ�WHNQLN�EDUX�

\DLWX�� GHQJDQ� WHNQLN� IUDNVLQDVL� VHTXHQVLDO��

VXEVWDQVL� KXPXV�� \DQJ� PHQJDQGXQJ�

FDPSXUDQ�KDVLO�WUDQVIRUPDVL�EDKDQ�ELRPROHNXO�

\DQJ�PHQXQMXNNDQ�VWUXNWXU�VXSUDPROHNXOHU�

GDSDW�GLSLVDK�SLVDKNDQ�PHQMDGL� NRPSRQHQ�

PROHNXO�\DQJ�OHELK�NHFLO��GDQ�LQL�PHPEHULNDQ�

KDUDSDQ�XQWXN�PHQJRSWLPDONDQ�PDQIDDW�GDUL�

VXEVWDQVL�KXPXV��

0RGHO�KLSRWHVLV�VWUXNWXU�PROHNXO�DVDP�

IXOIDW� �%XIIHO�PRGHO��� WHUGLUL� GDUL� VWUXNWXU�

DOLSKDWLF� GDQ� DURPDWLF�� NHGXDQ\D� VDQJDW�

H[WHQVLYH� WHUVXEVWLWXVL� GHQJDQ� NHORPSRN�

RNVLJHQ�GDQ�JXJXV�\DQJ�IXQJVLRQDO��.DUHQD�

PROHNXO� \DQJ� UHODWLI� NHFLO� DVDP�IXOYDW�

MLND� WHUOHSDV� GLGDODP� WDQDK� VLDS�PDVXN�

NHGDODP� VLVWHP� DNDU� WDQDPDQ�� EDWDQJ��

GDQ� GDXQ� VHEDJDL� SHPEDZD�XQVXU�PLNUR�

GDUL� SHUPXNDDQ� WDQDPDQ�PDVXN� NHGDODP�

MDULQJDQ�

��� $6$0�+80$7�3(0%(1$+�7$1$+

6LIDW� ILVLND� GDQ� NLPD� DVDP�KXPDW�

GLGDODP� WDQDK�\DQJ�SHQWLQJ�KXEXQJDQQ\D�

GHQJDQ�PHPSHUEDLNL� VLIDW� ILVLN�NLPLD� GDQ�

ELRORJL� WDQDK� \DLWX����� )UDNVL� KXPDW� GDSDW�

PHQLQJNDWNDQ� QLODL� .7.�� GDQ� VWDELOLVDVL�

VWUXNWXU� WDQDK����� ���� )UDNVL� KXPDW� GDSDW�

PHQJXUDQJL�SHQJXQDDQ�SXSXN�1�GDQ�3�'D\�

HW�DO����)DODWIDK�HW�DO����6LIDW�LQL�NDUHQD�IUDNVL�

KXPDW�PDPSX�PHQLQJNDWNDQ� NHPDPSXDQ�

WDQDK� GDODP�PHQJLNDW�� PHQ\HUDS�� GDQ�

PHPSHUWXNDUNDQ�NDWLRQ�� VHUWD�PHPEHQWXN�

VHQ\DZD�NRPSOHN�GHQJDQ�ORJDP�EHUDW�GDQ�

WDQDK�OHPSXQJ�����)UDNVL�KXPDW�GLODSRUNDQ�

ROHK� 7KRUQ����� .HOO\� GDQ� 6WHYHQVRQ�����

PHPSXQ\DL�DUWL�SHQWLQJ�XQWXN�SHQ\XEXUDQ�

WDQDK�GDQ� VWDELOLVDVL� NDQGXQJDQ�QLWURJHQ��

0HQLQJNDWNDQ� NDSDVLWDV� SHQJLNDWDQ� DLU�

SDGD� WDQDK�� VHKLQJJD� GDSDW�PHQJXUDQJL�

SHQJJXQDDQ� DLU����� GDQ� ���� )UDNVL� KXPDW�

GDSDW� PHQ\HGLDNDQ� XQVXU� KDUD� VHSHUWL�

1�3�.�6� GDQ� =Q� NH� GDODP� WDQDK� VHUWD�&�

VHEDJDL� VXPEHU�PDNDQDQ� EDJL�PLNURED�

WDQDK����

0DQIDDW � VHQ\DZD� KXPDW � SDGD�

UHKDELOLWDVL� NRQGLVL� ILVLN�� NLPLD�� GDQ�ELRORJL�

WDQDK�� NDVDS�PDWD� WHODK� GLEXNWLNDQ� ROHK�

SDUD�SHQHOLWL�EDKZD��VHQ\DZD�KXPDW� WLGDN�

VDMD�PHUHNRQGLVLNDQ� WHNWXU� WDQDK�� WHWDSL�

MXJD� VDQJDW� EHUPDQIDDW� XQWXN�PHQMHUDS�

SROXWDQ� ORJDP� EHUDW�� VHQ\DZD� RUJDQLN�

SHUVLVWHQ� VHSHUWL� KHUELVLGD�� LQVHNWLVLGD��

QHPDWLVLGD��GLR[LQV�GDQ�EHEHUDSD�VHQ\DZD�

IDUPDVL�HVWURJHQLN�GLGDODP�WDQDK�GDQ�DLU��������

.RPSOHNVLWDV� DODPLDK� LQHWHUDNVL� DQWDUD�

VHQ\DZD� DVDP�KXPDW� GDQ� [HQRELRWLFV�

VHUWD� SHQJDUXKQ\D� WHUKDGDS� NXDOLWDV�

OLQJNXQJDQ��DLU��WDQDK��DWPRVIHU��GDUL�SURVHV�

LQGXVWUL�� SHQHOLWLDQ� WHODK� GLODNXNDQ� ROHK�

3DFKHFR�HW�DO�����GLNDWDNDQ�EDKZD�EHEHUDSD�

SROXWDQ�VHQ\DZD�RUJDQLN�DQRUJDQLN�KDQ\D�

GDSDW� GLLNDW� ROHK� DVDP�KXPDW�PHQMDGL�

NRPSRQHQ�EHQWXN�VXSUDPROHNXO�\DQJ�VWDELO��

0HQXUXW�:DQGUXVND�5�9����� DVDP� KXPDW�

GDSDW� EHUIXQJVL� VHEDJDL� GHWHUJHQW� XQWXN�

PHQJKLODQJNDQ�NDQGXQJDQ�FHPDUDQ�ORJDP�

EHUDW� VXEVWDQVL� FDLUDQ�� 6HEDJDL� FRQWRK�

SRWHQVL� DVDP�KXPDW� XQWXN� UHPHGLDVL� DLU�

GLWHOLWL� ROHK� 6HLHG� HW�DO���� ��������� HIHNWLI�

PHPEHQWXN�VHQ\DZD�NKHODW�GHQJDQ�ORJDP�

EHUDW�VHSHUWL�3E�&X�)H�=Q�1L�&U��DILQLWDVQ\D�

VDQJDW� WHUJDQWXQJ� SXOD� GHQJDQ� NRQGLVL�

S+� DLU�� QDPXQ� GHPLNLDQ� XPXPQ\D� SDGD�

NLVDUDQ� S+���S+��� DILQLWDVQ\D� VDQJDW�

NXDW�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

/HVQLNRYD�(�HW�DO�����GHQJDQ�PHQJJXQDNDQ�

DEVRUEHQ�EHUEDVLV�DVDP�KXPDW�GDSDW�XQWXN�

PHPXUQLNDQ�DLU� GDUL� EHUEDJDL� MHQLV� ORJDP�

EHUDW�VHSHUWL��&X��=Q�1L�3E�)H�&R�+J�0R�:��

&U�$O�$V�8�� GOO��� 3HQHOLWL� ODLQ�PHPSHODMDUL�

SHQJDUXK�SHPEHULDQ�DVDP�KXPDW�GDQ�DVDP�

VLWUDW� SDGD� EXGLGD\D� NDFDQJ� KLMDX�� GDSDW�

PHQXUXQNDQ� NDQGXQJDQ� DWDX� WRNVLVLWDV�

3URVSHN�7HNQRORJL�5HPHGLDVL�����-�7HN��/LQJ�����������������
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ORJDP�$OPXQLXP�$O�� SDGD� SDGD� WDQDPDQ�

NDFDQJ� KLMDX���� 3HPEHQDKDQ� WDQDK� GDUL�

FHPDUDQ� KHUELVLGD� MHQLV� JO\SKRVDWH��

1��SKRVSKRQRPHWK\O�� JO\FLQH� GLWHOLWL� ROHK�

3LFROR�$� HW� DO����� GLNDWDNDQ� EDKZD� DVDP�

KXPDW�FXNXS�HIHNWLI�XQWXN�PHQJLNDW�JXJXV�

DNWLIQ\D�� GDQ� SDGD� DSOLNDVLQ\D� NDUHQD�

KHUELVLGD�GDSDW� WHUMHUDS� WLGDN�KDQ\D�SDGD�

SHUPXNDDQ� WDQDK�� DNDQ� OHELK� HIHNWLI� MLND�

GLJXQDNDQ�DVDP�KXPDW�\DQJ�ODUXW�GL�GDODP�

DLU�

3HQJDUXK� GDQ�PDQIDDW� DVDP�KXPDW�

VHEDJDL� SHPEHQDKDQ� WDQDK� SHQJND\DDQ�

NDQGXQJDQ� NDUERQ�&��� IUDNVL� DVDP�IXOYDW�

GDSDW� PHPSHUND\D� ����� NDQGXQJDQ�

&� GDODP� WDQDK�� GDQ� IUDNVL� DVDP�KXPDW�

OHELK� EHVDU� VHNLWDU� ����� GDQ� VHQ\DZD�

KXPDW� ��������'LNDWDNDQ� OHELK� MDXK�EDKZD�

IHQRPHQD�SHQJND\DDQ�LQL�PDVLK�WHUJDQWXQJ�

SDGD�IUDNVL�VXEVWDQVL�KXPDW��VHUWD�NRQGLVL�

PXVLP��$SOLNDVL�VHFDUD�LQGLYLGXDO�WLDS�IUDNVL�

DNDQ�PHQXQMXNNDQ�HIHNWLILWDV�\DQJ�EHUEHGD�

EHGD��(IHVLHQVL�SHQJJXQDDQ�SXSXN��1��SDGD�

EXGLGD\D�WHEX�VHEDJDL�XSD\D�PHQXUXQNDQ�

NHMHQXKDQ� WDQDK� WHUKDGDS� SXSXN� GLWHOLWL�

ROHK�1XU\DQL� GNN������ GLNHPXNDNDQ� EDKZD�

GHQJDQ�SHQJLNDWDQ�XUHD�GDODP�DVDP�KXPDW��

GDSDW�PHQLQJNDWNDQ�HIHVLHQVL�SHQJXUDQJDQ�

NRQVXPVL� SXSXN�1� VDPSDL� ����� +DVLO�

SHQHOLWLDQ�PHQXQMXNNDQ��SHQDPEDKDQ�EDKDQ�

KXPDW����SDGD�WDQDK�MHQLV�ODWRVRO�PDPSX�

PHQLQJNDWNDQ���������SRUL�DLU�WHUVHGLD��GDUL�

�������PHQMDGL��������YROXPH������

)XQJVL�DVDP�KXPDW�VHEDJDL�SHPEHQDK�

WDQDK��EHUSHQJDUXK�MXJD�WHUKDGDS�EXGLGD\D�

XVDKD�WDQL��6HEDJDL�FRQWRK�SHQHOLWLDQ�\DQJ�

GLODNXNDQ� ROHK� SURGXVHQ� DVDP�KXPDW� GL�

-HUPDQ

'DU L � EHEH UDSD � FRQ WRK � G LD WDV�

PHPEHULNDQ�LQIRUPDVL�\DQJ�FXNXS�EHUPDNQD�

EDKZD�� DVDP�KXPDW� �KXPLF�DFLGH��� GDSDW�

EHUSHUDQDQ�PXOWL� IXQJVL� WLGDN� VDMD� XQWXN�

SHPEHQDKDQ�WDQDK��WHWDSL�MXJD�SHPEQDKDQ�

VXPEHU� DLU�� GDUL� GDPSDN� FHPDUDQ�EDKDQ�

EDKDQ� DJURNLPLD� DWDXSXQ� OLPEDK� LQGXVWUL�

\DQJ� EHUGDPSDN� SDGD� UHVLNR� NHVHKDWDQ�

PDQXVLD�

'DODP� XVDKD� SHU WDQ LDQ� WDQDK�

PHPSXQ\DL� IXQJVL� XWDPD�VHEDJDL� VXPEHU�

SHQJJXQDDQ� XQVXU� KDUD� \DQJ� GLEXWXKNDQ�

XQWXN�SHUWXPEXKDQ� WDQDPDQ��GDQ�VHEDJDL�

WHPSDW�WXPEXK�GDQ�EHUSHJDQJQ\D�DNDU�VHUWD�

WHPSDW�SHQ\LPSDQ�DLU�\DQJ�VDQJDW�GLSHUOXNDQ�

XQWXN� NHODQJVXQJDQ� KLGXS� WXPEXKDQ�����

7DQDK�VHEDJDL�VXPEHUGD\D�DODP�\DQJ�GDSDW�

GLPDQIDDWNDQ�ROHK�PDQXVLD�XQWXN�EHUEDJDL�

PDFDP�DNWLYLWDV�JXQD�PHPHQXKL�NHEXWXKDQ�

KLGXSQ\D��7DQDK�VHEDJDL�VXPEHUGD\D�\DQJ�

GLJXQDNDQ�XQWXN�NHSHUOXDQ�SHUWDQLDQ�GDSDW�

EHUVLIDW� VHEDJDL� VXPEHUGD\D� \DQJ� GDSDW�

SXOLK� �UHYHUVLEOH�� GDQ� GDSDW� SXOD� VHEDJDL�

VXPEHUGD\D� \DQJ�GDSDW� KDELV����� %HUWRODN�

GDUL�IHQRPHQD�GLDWDV��SHUOX�DGDQ\D�WRODN�SLNLU�

XODQJ�EDJDLPDQD�WDQDK�\DQJ�VXGDK�DGD�KDUXV�

GLVHODPDWNDQ�GDUL� NHSXQDKDQ�PDQIDDWQ\D�

XQWXN�PHPHQXKL�NHEXWXKDQ�SDQJDQ��

&DWDWDQ�GDUL�'HSHUDWHPHQ�3HUWDQLDQ�

SDGD� WDKXQ� ������ NXUDQJ� OHELK� ��� MXWD�

KD� ODKDQ� GL� ,QGRQHVLD� WHODK�PHQJDODPL�

GHJUDGDVL�\DQJ�PHOLSXWL�����MXWD�KHNWDU�ODKDQ�

SRWHQVLDO�NULWLV����MXWD�KHNWDU�ODKDQ�VHPL�NULWLV��

GDQ�����MXWD�KHNWDU�ODKDQ�NULWLV��6HGDQJNDQ�

%DGDQ� 3XVDW� 6WDWLVWLN� ODSRUDQQ\D� SDGD�

WDKXQ� ����� PHQFDWDW� OXDV� ODKDQ� \DQJ�

WHUGHJUDGDVL�PHQFDSDL� ����� MXWD� KHNWDU�����

6HPHQWDUD� LWX� 'HSDUWHPHQ� .HKXDWDQDQ�

GDQ� 3HUNHEXQDQ� GDUL� ODSRUDQQ\D��������

PHQFDFDW� LQYHQWDULVDVL� ODKDQ� NULWLV� SDGD�

ODKDQ� EXGL� GD\D� SHUWDQLDQ� PHQFDSDL�

�������������KHNWDU��GHQJDQ�NDWDJRUL�VDQJDW�

NULWLV������������KHNWDU��NULWLV��������������

KHNWDU�� DJDN� NULWLV� ������������� KHNWDU��

GDQ�SRWHQVLDO�NULWLV�PHQFDSDL��������������

KHNWDU��.RQGLVL�GL�3XODX�-DZD�GLNHPXNDNDQ�

ROHK�8SLN�5RVOLDQD� OXDVDQ� ODKDQ� NULWLV� GL�

-DZD�VXGDK�PHQFDSDL���������KHNWDU�:DUWD�

%XPL����$SULO���������

,QIRUPDVL� GDWD� GLDWDV� ZDODXSXQ�

EHUEHGD�EHGD�GDUL�SDUD�SLKDN�VXPEHU��\DQJ�

SHUOX�GLSDKDPL�EDKZD�VDDW�LQL�WHODK�WHUMDGL�

EHQFDQD�SDGD�ODKDQ�ODKDQ�SURGXNVL�SDQJDQ�

GL�,QGRQHVLD�\DQJ�PHPHUOXNDQ�SHPXDOLDDQ�

DWDX� UHKDELOLWDV� VHJHUD��8SD\D�SHPXOLDDQ�

LQL�WLGDN�PXGDK�NDUHQD�PHPHUOXNDQ�SURVHV�

ZDNWX�� GDQ� ELD\D� \DQJ�PDKDO�� 'HQJDQ�

GHPLNLDQ�SHUOX�GLXSD\DNDQ�NLDW�NLDW�PHWRGD�

6XZDK\RQR��8�������
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\DQJ�PXUDK��HIHNWLI�GDQ�HIHVLHQ�

'LNHPXNDNDQ�ROHK�0DWK\HZ�/�EDKZD��

SHPDQIDDWDQ� VXEVWDQVL� DVDP�KXPDW� SDGD�

ODKDQ� SHUWDQLDQ� VXGDK� FXNXS�PDSDQ� GL�

GXQLD�����NKXVXQ\D�SDGD� WDQDK�WDQDK�\DQJ�

UHQGDK� NDQGXQJDQ� EDKDQ� RUJDQLNQ\D����

/DQJNDK� SHQHUDSDQ� DVDP�KXPDW� XQWXN�

SHPEHQDK� WDQDK�PHUXSDNDQ� VDWX� EDJLDQ�

LQWHJUDO� GDUL� NHVDWXDQ� HNRVLVWHP� GDQ�

PHPSXQ\DL�SHUDQDQ�SHQWLQJ�GL�GDODP�VLNOXV�

JOREDO�QXWULHQW�GDQ�FDUERQ�����

.(6,038/$1

6XEVWDQVL� DVDP�KXPDW�PHQ\HGLDNDQ�

EDKDQ�RUJDQLN�GDODP�EHQWXN�\DQJ�HNRQRPLV�

GDQ� WHUNRQVHQWUDW�� GDSDW�PHQJJDQWLNDQ�

KXPXV�\DQJ�KLODQJ��DNLEDW�GDUL�SHQJJXQDDQ�

SXSXN� NRQYHQVLRQDO���� 3HQHOLWLDQ� \DQJ�

GLODNXNDQ� ROHK� &KHQ�� HW� DO���� EDKZD�

GHQJDQ�SHQDPEDKDQ�DVDP�XPDW�NH�WDQDK�

WHUPDVXN� WDQDK�SDVLU�� GDSDW�PHQVWLPXODVL�

SHUWXPEXKDQ�\DQJ�OHELK�EDLN��GDUL�SDGD�MLND�

KDQ\D�GLEHULNDQ�PLQHUDO�DWDX�QXWULVL�VDMD��

� 3DSDUDQ� GLDWDV� EDKDVDQ� WHQWDQJ�

VXEVWDQVL � DVDP�KXPDW� PHPEHULNDQ�

JDPEDUDQ� EDKZD� LQWURGXNVL� DVDP�KXPDW�

GDSDW� PHQMDGL� VDODK� VDWX� VROXVL� XQWXN�

SHPEHQDKDQ�WDQDK�NULWLV�\DQJ�\DQJ�HIHNWLI�

NDUHQD�PHPSXQ\DL�NHPDPSXDQ�XQWXN�

��� 0HPEHQWXN�VHQ\DZD�NKHODW�QXWULHQW

��� 0HQLQJNDWNDQ�PHPSHUEDLNL� SDVRNDQ�

NKXVXVQ\D� XQVXU� IRVIRU�� VXOIXU� GDQ�

QLWURJHQ

��� 0HQMHUDS� VHQ\DZD� WRNVLQ� GDUL� GDODP�

WDQDK

��� 0HQVWLPXODVL� DNWLILWDV�PLUNRED� GDODP�

WDQDK

��� 0HPIDVLOLWDVL�NHODUXWDQ�PLQHUDO

��� %HUSHUDQDQ� VHEDJDL� SHQ\LPSDQ�XQVXU�

1�3�6��GDQ�=Q�

��� 0HPSHUEDLNL�NDSDVLWDV�WDQDK�PHQJLNDW�

DLU

'L� ,QGRQHVLD�� ZDODXSXQ�PDVLK� DGD�

NRQWURYHUVL� GLDQWDUD� SDUD� SDNDU� GLELGDQJ�

DJURQRPL� GDQ� SDNDU� LOPX� WDQDK� XQWXN�

SHQHUDSDQ�DVDP�KXPDW�VHEDJDL�SHPEHQDK�

WDQDK��QDPXQ�FRQWRK�FRQWRK�GL� DWDV�SHUOX�

XQWXN� GLFHUPDWL� GDQ� GLODNXNDQ� NDMLDQ��

6XPEHU� DVDP�KXPDW� FXNXS� EDQ\DN� GL�

,QGRQHLD�VHSHUWL��EDWX�EDUD��WDQDK�JDPEXW��

GDQ� HQGDSDQ� KXPXV�� OXDVDQ� WDQDK� NULWLV�

FXNXS�PHPSULKDWLQNDQ�GDQ�PHPEXWXKNDQ�

SHQDQJDQ� VHJHUD� GHQJDQ�PHWRGH� \DQJ�

HIHNWLI��GDQ�HIHVLHQ�

'$)7$5�3867$.$

��� $UGLZLQDWD�$�1��6�<� -DWPLNR�� DQG�(�6�

+DUVDQWL�������� 0RQLWRULQJ� 5HVLGX�

,QVHNWLVLGD� GL� -DZD� %DUDW�� 5LVDODK�

6HPLQDU�� +DVLO� 3HQHOLWLDQ�(PLVL�*5.�

GDQ�3HQLQJNDWDQ�3URGXNVL�3DGL�GL�/DKDQ�

VDZDK�0HQXMX� 6LVWHP�3URGXNVL� 3DGL�

%HUZDZDVDQ�/LQJNXQJDQ��3XVOLWEDQJWDQ��

%RJRU�

��� %XUGLFN�(�0��������&RPHUFLDO�+XPDWV�

IRU�$JULFXOWXUH�DQG�WKH�)HUWLOL]HU�,QGXVWUL��

(FRQRPLF�%RWDQ\��9RO����1R�����������

��� %DGRUD�$� ��� )�� 7DGHX]��� &LWULF�$FLGH�

DQG�+XPLF�$FLIG� IRU� WKH�'HFUHDVH� RI�

$O� 7R[LFLW\� IRU� &RPPRQ� 3HD� �3LVXP�

VDWLYXP�/��� 3UHVHQWDWLRQ� SRVWHU��'HS��

2I�$JULFXOOWXUH�&KHPLVWU\��$JULFXOWXUDO�

8QLYHUVLW\�RI�/XELQ��3RODQGLD�

��� &KHQ�<� DQG�$YLDG�7�������� (IIHFWV� RI�

+XPLF� 6XEVWDQFHV� RQ� 3ODQW�*URZWK��

,Q�0DF&DUWK\�&�(��&ODSS�5�/�0DOFROP��

DQG�3�5�%ORRP��HGV���+XPLF�6XEVWDQFHV�

LQ�6RLO� DQG�&URSV�6FLHQFHV��6HOHFWHG�

5HDGLQJV��6RLO�6FL�6RFLHW\�RI�$PHULFD�

SS���������

��� &KHQ�<��&ODSS�&�(��0DJHQ�+��� ������

3ODQW� *URZWK� 6WLPXODWLRQ� E\� +XPLF�

6XEVWDQFHV� DQG�7KHLU�&RPSOH[HV�ZLW�

,URQ��3URFV��,QW�)HULOL]HU�6RF��6\PSRVLXP��

/LVERQ�0DUFK������

��� 'D\�.�6��7KRUQWRQ�5�DQG�.UHHIW�+��������

+XPLF�$FLG� 3URGXFWV� IRU� ,PSURYHG�

3KRVSKRUXV� )UWL O L]HU� 0DQJHPHQW��

,Q� +XPLF� 6XVEWDQFHV� � 9HUVDW L OH�

&RPSRQHQ� RI� 3ODQW�� 6RLO� DQG�:DWHU��

(�$��*DKDERXU�� �HG���5R\DO�6RFLHW\� RI�

&KHPLVWU\�SS���������

3URVSHN�7HNQRORJL�5HPHGLDVL�����-�7HN��/LQJ�����������������



��

��� ( O D L G D �0 � �0HQGH] �3� � +DYH O � - ��

3DWRFND�-����������+XPLF�6XEVWDQFHV�

ZLFK�(OHPHQW� 6WLOO� 8QNQRZ�6WUXFWXUH��

3URGXFW¶V�$SSOLFDWLRQ� LQ�$JULFXNWXUH�	�

,QGXVWU\��-�$SSO�%LRPHG����������

��� )DODWIDK�$�.��������$� &RPSDUDWLYH�

(YDOXDWLRQ�RI�.QRZQ�/LTXLG�+XPLF�$FLG�

$QDO\VLV�0HWKRGV�� ,Q� (�$�*KDEERXU�

DQG�'DYLHV�HGV���+XPLF�6XEVWDQFHV� ��

6WUXFWXUH��0RGHOV�DQG�)XQFWLRQV��5R\DO�

6RFLHW\� RI�&KHP\VWU\�&DPEULGJH��8.��

SS���������

��� )UDQN�.�'��DQG�5RHWK�)�:��������8VLQJ�

6RLO�2UJDQLF�0DWHU�WR�+HOS�0DNH�)HUWLOL]HU�

DQG� 3HVW LF LGH� 5HFRPPHQGDWLRQ��

,Q�� 6RLO� 2UJDQLF�0DWHU��$QDO\VLV� DQG�

,QWHUSUHWDWLRQ��6RLO� 6FLHQFH�6RFLHW\� RI�

$PHULFD��6SHFLDO�3XEOLFDWLRQ�1R����S����

����+DNLP�1���������3HQJDUXK�6LVD�3XSXN�

+LMDX�.DSXU�3XSXN�3�GDQ�0J�SDGD�WDQDK�

SRGVROLN� WHUKDGDS� 3URGXNVL� -DJXQJ��

0DNDODK� 6HPLQDU� +DVLO� 3HQHOLWLDQ�

3HUJXUXDQ�7LQJJL��%DQGXQJ��������)HE��

'LW-HQ�'LNWL�'HSGLNEXG�

����+DQGD\DQWR��(��������.RPSRQHQ�ELRORJL�

WDQDK� VHEDJDL� ELRLQGLNDWRU� NHVHKDWDQ�

GDQ� SURGXNWLYLWDV� WDQDK�� 8QLYHUVLWDV�

%UDZLMD\D��0DODQJ��

����+HUXGMLWR�� '�� ����� 3HQJDUXK� EDKDQ�

KXPDW� GDUL� DLU� JDPEXW� WHUKDGDS� VLIVW�

VLIVW� WDQDK� ODWRVRO� �2[LF�'\VWURSHSWV���

.RQJJUHV�1DVLRQDO�9,,���+,7,��%DQGXQJ�

����, U VD O � / � �. �6XEDJ\RQR � � GDQ � $ �3�

6HWL\DQWR�������� ,VX� GDQ�3HQJHORODDQ�

/ LQJNXQJDQ� 'D ODP� 5HY L WD O L VDV L�

3HUWDQLDQ�� -�/LWEDQJ�3HUWDQLDQ� ��������

��������

����.DVQR�$��6XZDQGL��� GDQ� ,�$QDV��������

8VDKD� 0HQJXUDQJL� .DGDU� /RJDP�

%HUDW�0HODOXL�3HQJDSXUDQ�SDGD� WDQDK�

WHUFHPDU�WDLOLQJ��3URF��6HPLQDU�1DVLRQDO�

3HQJHORODDQ� /LQJNXQJDQ� 3HUWDQLDQ��

3XVDW�3HQ�	�3HQJ�$JURNOLPDW�%RJRU�

����.HOO\�.�5��� DQG� 6WHYHQVRQ�)�-��������

2UJDQLF� IURPV� RI�1� LQ�6RLO�� ,Q��+XPLF�

6XEVWDQFHV� LQ� 7HUHVWULDO� (FRV\VWHP��

(GLWHG�E\�$�3LFFROR�SS���������

����/ H V L Q N R Y D � ( � � � 1 D G H ] K G D � $ � ��

9DOHQWLQD�/��������7HFKQROJ\� RI�:DVWH�

:DWHUV� 3XULILFDWLRQ� 8VLQJ� 1DWXUDO�

6RUEHQWV� %DVHG� RQ� +XPLF� 0DWHULDO�

'HULYHG� IURP�%URZQ�&RDOV�� 3URF�� ,QW��

0HHWLQJ� RI� 7KH� ,QWHUQDWLRQDO� +XPLF�

6XEVWDQFHV�6RFLHW\��6HSWHPEHU��������

6DLQ�3HWHUVEXUJ��0RVFRZ�5XVLD�

����/RIIUHGR�(��0�3H]]XWR��1�6HQVHL��������

+XPLF�6XEVWDQFHV��9HUVDWLOH�&RPSRQHQ�

RI�3ODQW�6RLO�:DWHU��(�$��*KDEERXU�DQG�

'DYLHV��HGV��56&��&DPEULGJH�

����0DF&DUWK\�3��������+XPLF�6XEVWDQFHV��

:KDW�:H� .QRZ� DQG�:KRW�:H� 'RQ¶�

.QRZ��6\PSRVLXP�RQ�1DWXUDO�2UJDQLF�

0DWHU� LQ� 6RLO� 	�:DWHUV�� ,RZD� 6WDWH�

8QLYHUVLW\�$PHV�,RZD��0DUFK����

����0 D K I X G ] � � � � � � � � 3 H Q L Q J N D W D Q�

3URGXNWLYLWDV� /DKDQ� .ULW LV� 8QWXN�

3HPHQXKDQ�3DQJDQ�0HODOXL�8VDKDWDQL�

.RQVHUYDVL��0DNDODK� )DOVDIDK� 6DLQV�

�33V�������3URJUDP�3DVFD�6DUMDQD�6���

,QVWLWXW�3HUWDQLDQ�%RJRU�

����1XU\DQL �6�+�8� � � 3XUZDQWR�%�+� ��

0DVV�$���:LZLN�(�:��� 2ND�$�%��.�'��

6DVPLWD��������3HQLQJNDWDQ�(IHVLHQVL�

3HPXSXNDQ� �1�� 3DGD�7DQDPDQ�7HEX�

0HODOXL�5HND\DVD�.KHODW�8UHD�+XPDW��

-��,OPX�7DQDK�	�/LQJNXQJDQ��9RO���1R����

�������

����3DFKHFR�0�,��(�0�� 3HILD�0HQGH]��-�

+DYHO��������6XSUDPROHFXODU�LQWHUDFWLRQ�

RI� +XPLF� $FLG� :LWK� 2UJDQLF� DQG�

$QRUJDQLF� [HQRELRWLFV� 6WXGLHG� E\�

&DSLODU\�(OHFWURSRUHVLV��&KHPRVSKHUH�

����������

�����3HWWLW�� 'U�� 5REHUW� (�������� (PHULWXV�

$VVRFLDWH� 3URIHVVRU� 7(;$6�$� 	�0�

81,9(56,7<�2UJDQLF�0DWWHU��+XPXV��

+XPDWHV��+XPLF�$FLG��)XOYLF�$FLG�DQG�

+XPLQ��7KHLU�,PSRUWDQFH�LQ�6RLO�)HUWLOLW\�

DQG�3ODQW�+HDOWK��&7,�5HVHDUFK�

����3LFRFROR�$��������7KH�6XSUDPROHFXODU�

VWUXFWXUH� RK� KXPLF� DFLGH� VXEVWDQFHV��

1RYH O � XQGHUV WDQG LQJ� R I � KXPXV�

FKHPLVWU\�DQG�LPSOLFDWLRQ��$GYDQFHV�LQ�

$JURQRP\�����������

����3LFROR�$��� DQG�0EDJZX�+�6�&��������

5ROH�RI�+\GURSKRELF�&RPSRQHQW�RI�6RLO�

6XZDK\RQR��8�������



��

2UJDQLF�0DWHU�LQ�6RLO�$JJUHJDWH�6WDELOLW\��

-�� 6RLO� 6FLHQFH� 6RFLHW\� RG�$PHULFD��

�������������

����3LFROR�$��� &HODQR�*��&RQWH�3��������

$GVRUSWLRQ� RI�*O\RSKRVDWH� E\�+XPLF�

6XEVWDQFHV�� -�$JULF�)RRG�&KHP�� ����

����������

����3UDVHW\D�� %��� +DLULDK�� .�� GDQ� 'HZL��

&�6��������.RQWULEXVL�ELRPDVD�7LWKRQLD�

GLYHUVLIROD� �SDLWDQ�� GDQ� LQRNXODVL�

9HVLNXODU�$UEXVNXODU�0LNRUL]D� �9$0��

WHUKDGDS� NHWHUVHGLDDQ�GDQ� VHUDSDQ�3�

WDQDPDQ�MDJXQJ�SDGD�DQGLVRO��6HPLQDU�

1DVLRQDO� ,9�� 3HQJHPEDQJDQ�:LOD\DK�

/DKDQ�.HULQJ��0DWDUDP��

�����5XVVR�5�2�DQG�%HUO\Q�*�3��������7KH�8VH�
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