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$%675$. 
/DWDU� EHODNDQJ�� ,QGLNDWRU� NHVHKDWDQ� VDODK� VDWXQ\D� DGDODK� NHVHKDWDQ� UHSURGXNVL� UHPDMD�
SXWUL��+DO�LQL�VDQJDW�SHQWLQJ�PHQJLQJDW�NHVHKDWDQ�UHSURGXNVL�GDSDW�PHPSHQJDUXKL� WHUOD�
KLUQ\D�JHQHUDVL�SHQHUXV�\DQJ�EHUNXDOLWDV��60$1�,�0HQJZL�PHUXSDNDQ�VDODK�VDWX�,QVWLWXVL�
SHQGLGLNDQ�\DQJ�PHQGLGLN�6LVZD�SDGD�SURVHV�SHUNHPEDQJDQ�UHSURGXNVL��%HOXP�GLNHWDKXL�
GHQJDQ� SDVWL� EDJDLPDQD� JDPEDUDQ� NHVHKDWDQ� 6LVZD� GL� VHNRODK� LQL� VHKLQJJD� SHUOX� GLO�
DNXNDQ�SHQHOLWLDQ�XQWXN�PHQJHWDKXL�JDPEDUDQ�OHELK�ODQMXW��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�
PHQJHWDKXL� VHFDUD� PHQGDODP� JDPEDUDQ� NHVHKDWDQ� UHSURGXNVL� 6LVZD� 60$� GL� 60$1� ,�
0HQJZL 
0HWRGH� �5DQFDQJDQ�SHQHOLWLDQ� LQL� DGDODK�TXDOLWDWLYH� HNVSORUDWLI��'DWD�GLNXPSXONDQ�PH�
ODOXL� WHNQLN�ZDZDQFDUD�PHQGDODP� WHUKDGDS���� LQIRUPDQ� WHUNDLW�GDQ�GLDQDOLVLV� VHFDUD� WH�
PDWLN�� 
+DVLO��.HVHOXUXKDQ�LQIRUPDQ�SHQHOLWLDQ�LQL�PHPLOLNL�SHUVHSVL�EDKZD�NHVHKDWDQ�UHSURGXNVL�
DGDODK� VHVXDWX� \DQJ� VDQJDW� SHQWLQJ� GDQ� KDUXV� GLMDJD�� �*DPEDUDQ� �NHVHKDWDQ� UHSURGXNVL�
VLVZD� 60$1� ,�0HQJZL� FXNXS� EDLN� GDQ�PDPSX�PHUDZDW� NHVHKDWDQ� UHSURGXNVL�PHUHND�
GHQJDQ�EDLN�KDQ\D�VDMD�PDVLK�GLHWPXNDQ�WLQJNDW�NRQVXPVL�WDEOHW�EHVL�\DQJ�PDVLK�NXUDQJ�
VHKLQJJD�PDVLK�DGD�NHOXKDQ�OHWLK�GDQ�OHVX�SDGD�VDDW�PHQJDODPL�PHQVWUXDVL�� 
6LPSXODQ��6HFDUD�XPXP�JDPEDUDQ�NHVHKDWDQ�UHSURGXNVL�VLVZD�60$1�,�0HQJZL�&XNXS�
EDLN� GLOLKDW� GDUL� VHJL� SHQJHWDKXDQ� GDQ� SHPDKDPDQ� VLVZD� PHQMDJD� NHVHKDWDQ� UHSUR�
GXNVLQ\D�ZDODXSXQ�PDVLK�NXUDQJ�GDODP�NRQVXPVL�WDEOHW�EHVL��8QWXN�LWX�GLVDUDQNDQ�NHSD�
GD�SLKDN� WHUNDLW�XQWXN�PHPEDQWX�SHQLQJDNDWDQ�FDNXSDQ�NRQVXPVL�WDEOHW�EHVL�SDGD�VLVZD�
60$�XQWXN�SHQFHJDKDQ�DQHPLD�WHUXWDPD�SDGD�VDDW�PHQVWUXDVL�� 
.DWD�.XQFL��.HVHKDWDQ�5HSURGXNVL��6LVZD�60$ 
 
$%675$&7 
%DFNJURXQG��2QH�RI� WKH�KHDOWK�LQGLFDWRUV� LV� WKH�UHSURGXFWLYH�KHDOWK�RI�DGROHVFHQW�JLUOV��
7KLV�LV�YHU\�LPSRUWDQW�FRQVLGHULQJ�WKDW�UHSURGXFWLYH�KHDOWK�FDQ�DIIHFW�WKH�ELUWK�RI�D�TXDOLW\�
QH[W�JHQHUDWLRQ��60$1�,�0HQJZL� LV�RQH�RI� WKH�HGXFDWLRQDO�LQVWLWXWLRQV�WKDW�HGXFDWH�VWX�
GHQWV�LQ�WKH�SURFHVV�RI�UHSURGXFWLYH�GHYHORSPHQW��,W� LV�QRW�NQRZQ�ZLWK�FHUWDLQW\�KRZ�WKH�
KHDOWK�FRQGLWLRQ�RI�VWXGHQWV�LQ�WKLV�VFKRRO�LV�VR�LW�LV�QHFHVVDU\�WR�GR�UHVHDUFK�WR�ILQG�RXW�
PRUH�DERXW�WKLV�FRQGLWLRQ��7KLV�VWXG\�DLPV�WR�ILQG�RXW�LQ�GHSWK�WKH�GHVFULSWLRQ�RI�UHSURGXF�
WLYH�KHDOWK�RI�KLJK�VFKRRO�VWXGHQWV�DW�60$1�,�0HQJZL� 
0HWKRGV�� 7KH� GHVLJQ� RI� WKLV� UHVHDUFK� LV� TXDOLWDWLYH� H[SORUDWRU\�� 'DWD� ZHUH� FROOHFWHG�
WKURXJK�LQ-GHSWK�LQWHUYLHZV�ZLWK����UHODWHG�LQIRUPDQWV�DQG�DQDO\]HG�WKHPDWLFDOO\� 
5HVXOW��$OO�RI�WKH�LQIRUPDQWV�RI�WKLV�UHVHDUFK�KDYH�WKH�SHUFHSWLRQ�WKDW�UHSURGXFWLYH�KHDOWK�
LV�VRPHWKLQJ�WKDW�LV�YHU\�LPSRUWDQW�DQG�PXVW�EH�PDLQWDLQHG��7KH�GHVFULSWLRQ�RI�UHSURGXF�
WLYH�KHDOWK�RI�60$1�,�0HQJZL�VWXGHQWV�LV�TXLWH�JRRG�DQG�DEOH�WR�WDNH�FDUH�RI�WKHLU�UHSUR�
GXFWLYH�KHDOWK�ZHOO��EXW�LW�LV�VWLOO�IRXQG�WKDW�WKH�OHYHO�RI�FRQVXPSWLRQ�RI�LURQ�WDEOHWV�LV�VWLOO�
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/$7$5�%(/$.$1* 
.HVHKDWDQ� PHUXSDNDQ� VXDWX� NHDGDDQ�

WHUEHEDV�GDUL�SHQ\DNLW�EDLN�VHFDUD�ILVLN�PDX�
SXQ� PHQWDO� GDQ� SURGXNWLI� �.HPHQNHV� 5,��
�������,QGLNDWRU�NHVHKDWDQ�VDODK�VDWXQ\D�DGD�
ODK� NHVHKDWDQ� LEX� GDQ� DQDN� WHUXWDPD� SDGD�
DQJND�NHPDWLDQ�LEX�GDQ�DQJND�NHPDWLDQ�ED\L�
EDUX� ODKLU� VHUWD� NHVHKDWDQ� UHSURGXNVL� UHPDMD�
SXWUL�� .KXVXV� XQWXN� NHVHKDWDQ� UHSURGXNVL�
UHPDMD� SXWUL� VDQJDW� SHQWLQJ� PHQJLQJDW�
NHVHKDWDQ� UHSURGXNVL� GDSDW� PHPSHQJDUXKL�
WHUODKLUQ\D�JHQHUDVL�SHQHUXV�\DQJ�EHUNXDOLWDV��
8QWXN� PHQ\LNDSL� KDO� LWX� VHMDN� 7DKXQ� �����
.HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�
PHQJHPEDQJNDQ� VHEXDK� PRGHO� SHOD\DQDQ�
NHVHKDWDQ� UHSURGXNVL� UHPDMD� \DQJ� GLNHQDO�
GHQJDQ� SHOD\DQDQ� NHVHKDWDQ� SHGXOL� UHPDMD�
�3.35�� GHQJDQ� NHJLDWDQ� XWDPD� \DQJ� GLO�
DNXNDQ� DGDODK� SHOD\DQDQ� NRQVHOLQJ� GDQ�
PHQLQJNDWNDQ� NHPDPSXDQ� UHPDMD� GDODP�
SHQGLGLNDQ� NHWHUDPSLODQ� KLGXS� EHUVLK� GDQ�
VHKDW��3+%6���� 

.HVHKDWDQ� UHSURGXNVL� UHPDMD� WLGDN� KDQ\D�
PHQFDNXS� NHVHKDWDQ� RUJDQ� UHSURGXNVL� VDMD�
WDSL� MXJD� PHQFDNXS� EDJDLPDQD� RUJDQ-RUJDQ�
WHUVHEXW� PDPSX� EHUIXQJVL� GHQJDQ� RSWLPDO��
+DO� LQL� KDUXV� GLGXNXQJ� ROHK� EHUEDJDL� IDNWRU�
VHSHUWL� QXWULVL� GDQ� SULODNX� KLGXS� EHUVLK� GDQ�
VHKDW�� +DVLO� 5LVNHVGDV� 7DKXQ� ����� PHQXQ�
MXNDQ� EDKZD� WHUGDSDW� ������ UHPDMD� SXWUL�
\DQJ� PHQJDODPL� NHNXUDQJDQ� HQHUJL� NURQLV��
PDVLK� WHUGDSDW� ������ UHPDMD� \DQJ� WLGDN�
PHQJNRQVXPVL� WDEOHW� EHVL� XQWXN� NHFXNXSDQ�
]DW� EHVL� PHUHND�� +DO� LQL� GLSHUWHJDV� GHQJDQ�
GDWD� GDUL� ������ UHPDMD� \DQJ�PHQJNRQVXPVL�
WDEOHW� EHVL� ������PHQJNRQVXPVL� WDEOHW� EHVL�
NXUDQJ�GDUL�VWDQGDU�\DLWX����WDEOHW�GDQ�KDQ\D�
����� \DQJ� PHQJNRQVXPVL� WDEOHW� EHVL� VHVXDL�
VWDQGDU�NHVHKDWDQ��'DPSDN�\DQJ�GLWLPEXONDQ�
DGDODK� PHQLQJNDWQ\D� DQFDPDQ� NHNXUDQJDQ�
JL]L�GDQ�]DW�EHVL�GLQL�SDGD�UHPDMD�SXWUL�\DQJ�
VHULQJ� PHQLPEXONDQ� DQHPLD� GDQ� JDQJJXDQ�
UHSURGXNVL� \DQJ� ODLQQ\D�� 6HODLQ� LWX� PDVLK�
WLQJJLQ\D� WLQJNDW� REVLWDV� SDGD� UHPDMD� VHUWD�
EHOXP�LGHDOQ\D�SURSRUVL�WXEXK�WHUXWDPD�SDGD�
UHPDMD� SXWUL� PHQLQJNDWNDQ� UHVLNR� JDQJJXDQ�
NHVHKDWDQ�UHSURGXNVL�UHPDMD�SXWUL�WHUVHEXW�� 

60$1� ,� 0HQJZL� PHUXSDNDQ� VDODK� VDWX�
LQVWLWXVL� � \DQJ� PHQGLGLN� 6LVZD� GHQJDQ�
UHQWDQJ� XVLD� 6LVZD� LQL� EHUNLVDU� DQWDUD� ��-����
WDKXQ�� 5HQWDQJ� XVLD� LQL� PHUXSDNDQ� UHQWDQJ�
XVLD� \DQJ� PDVLK� UHQWDQ� PHQJDODPL� PDVDODK�
NHVHKDWDQ� UHSURGXNVL� EDLN� VHFDUD� DQDWRPL�
PDXSXQ� ILVLRORJL�� 6HFDUD� NKXVXV� EHOXP�
SHUQDK� GLODNXNDQ� SHQHOLWLDQ� WHQWDQJ� VLWXDVL�
NHVHKDWDQ� UHSURGXNVL� SDGD� 6LVZD� LQL�� � 2OHK�
VHEDE� LWX� SDGD� SHQHOLWLDQ� LQL� DNDQ� GLWHOLWL�
OHELK� ODQMXW� WHQWDQJ� JDPEDUDQ� NHVHKDWDQ� UH�
SURGXNVL�6LVZD�60$�GL�60$1�,�0HQJZL�� 

 
�0(72'(�3(1(/,7,$1 

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�VWXGL�NXDOLWDWLI�
GHQJDQ� SHQGHNDWDQ� HNSORUDWLI�� 3HQHOLWL� EH�
UXVDKD�PHQJJDOL� OHELK� GDODP� LQIRUPDVL� \DQJ�
DGD� GHQJDQ�PHQGHQJDUNDQ� GDQ�PHPEXDW� WH�
PD� GDUL� GDWD� \DQJ� GLGDSDW� WHUKDGDS� RUDQJ-
RUDQJ� \DQJ� WHUOLEDW� GDODP� VLWXDVL� WHUWHQWX�
�&UHVZHOO���������3HQHOLWLDQ�LQL�EHUXVDKD�PH�
PDKDPL� VHFDUD�PHQGDODP� WHQWDQJ� JDPEDUDQ�
NHVHKDWDQ�UHSURGXNVL�VLVZD�60$�GL�60$1�,�
0HQJZL�� 'DWD� GLNXPSXONDQ� PHODOXL� WHNQLN�
ZDZDQFDUD� PHQGDODP� GHQJDQ� PHQJJXQDNDQ�
SHGRPDQ� ZDZDQFDUD� WHUEXND� WHUKDGDS� LQ�
IRUPDQ�\DQJ�GLWHOLWL�EHUMXPODK����RUDQJ�\DQJ�
WHUGLUL� GDUL� �� RUDQJ� LQIRUPDQ� VLVZD� 60$�� ��
RUDQJ� � LQIRUPDQ� GDUL� SLKDN� VHNRODK� GDQ� ��
RUDQJ� LQIRUPDQ� GDUL� NHOXDUJD� VLVZD��
3DUWLVLSDQ� GLSLOLK� GHQJDQ� WHKQLN� SXUSRVLYH�
VDPSOLQJ���� 

3DUWLVLSDQ� SHQHOLWLDQ� GLEHULNDQ� LQIRUPDVL�
VHEHOXP� GLODNXNDQ� ZDZDQFDUD� GDQ� GLPLQWD�
PHQDQGDWDQJDQL� OHPEDU� SHUVHWXMXDQ� XQWXN�
EHUSDUWLVLSDVL� GDODP� SHQHOLWLDQ�� 3DUWLVLSDQ�
WLGDN� GLEHULNDQ� XSDK� VHEDJDL� LPEDODQ�� :D�
ZDQFDUD�GLODNXNDQ�VHFDUD�RQOLQH�PHODOXL�:D�
9LGLR� &DOO� XQWXN� PHQJXUDQJL� SHQXODUDQ�
&RYLG-���� $QDOLVLV� GDWD� GLODNXNDQ� GHQJDQ�
PHPEXDW� NRGH�� NDWHJRUL� GDQ� WHPD� XWDPD�
\DQJ�GLVDMLNDQ�SDGD�EDJLDQ�KDVLO� 

 
+$6,/�'$1�3(0%$+$6$1� 

3HQHOLWLDQ� LQL� PHQHPXNDQ� 6HFDUD� XPXP�
VHEDJLDQ� EHVDU� LQIRUPDQ� XWDPD� SDGD�
SHQHOLWLDQ�LQL�EHUDGD�SDGD�UHQWDQJ� 

ODFNLQJ�VR� WKDW� WKHUH�DUH�ILQG�VRPH�FRPSODLQWV�RI� IDWLJXH�DQG�OHWKDUJ\�GXULQJ�PHQVWUXD�
WLRQ� 
&RQFOXVLRQ��,Q�JHQHUDO��WKH�SLFWXUH�RI�WKH�UHSURGXFWLYH�KHDOWK�RI�60$1�,�0HQJZL�VWXGHQWV�
LV�TXLWH�JRRG�LQ�WHUPV�RI�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�VWXGHQWV�PDLQWDLQLQJ� WKHLU�UH�
SURGXFWLYH�KHDOWK��DOWKRXJK�WKH\�DUH�VWLOO�ODFNLQJ�LQ�FRQVXPLQJ�LURQ�WDEOHWV��)RU�WKLV�UHD�
VRQ��LW�LV�UHFRPPHQGHG�WR�UHODWHG�SDUWLHV�WR�KHOS�LQFUHDVH�WKH�FRYHUDJH�RI�LURQ�WDEOHW�FRQ�
VXPSWLRQ�LQ�KLJK�VFKRRO�VWXGHQWV�IRU�WKH�SUHYHQWLRQ�RI�DQHPLD��HVSHFLDOO\�GXULQJ�PHQVWUX�
DWLRQ� 
.H\ZRUGV��5HSURGXFWLYH�+HDOWK��+LJK�6FKRRO�6WXGHQWV 
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XVLD�UHPDMD�\DLWX���-���WDKXQ�GDQ�GXGXN�SD�
GD� NHODV�;,��.DUDNWHULVWLN� LQIRUPDQ�PHOLSXWL�
EHUDW�EDGDQ��WLQJJL�EDGDQ��OLQJNDU�OHQJDQ�GDQ�
OLQJNDU� SDQJJXO� VLVZD� PHQXQMXNNDQ� KDVLO�
SHQJXNXUDQ� �PDVLK�EHUDGD�SDGD�UHQWDQJ�QRU�
PDO��6HEDJLDQ�EHVDU�LQIRUPDQ�PHPLOLNL�NHOX�
KDQ�OHWLK�GDQ�OHVX�SDGD�VDDW�PHQJDODPL�PHQ�
VWUXDVL�� 6HOXUXK� LQIRUPDQ� XWDPD� SDGD�
SHQHOLWLDQ�PHPLOLNL�SHUVHSVL�EDKZD�NHVHKDWDQ�
UHSURGXNVL� PHUXSDNDQ� VHVXDWX� \DQJ� VDQJDW�
SHQWLQJ� NDUHQD� KDO� LQL� PHQ\DQJNXW� VHPXD�
RUJDQ�UHSURGXNVL�GDQ�IXQJVLQ\D��.HVHOXUXKDQ�
LQIRUPDQ�XWDPD�SDGD�SHQHOLWLDQ� LQL�PHPLOLNL�
WLQJNDW�SHQJHWDKXDQ�\DQJ�FXNXS�EDLN�WHQWDQJ�
NHVHKDWDQ� UHSURGXNVL�� PHPLOLNL� FDUD-FDUD�
WHUVHQGLUL� GDODP� PHUDZDW� NHVHKDWDQ� RUJDQ�
UHSURGXNVLQ\D��1DPXQ�PDVLK� GLWHPXNDQ� NX�
UDQJQ\D�PLQDW�LQIRUPDQ�XQWXN�PHQJNRQVXP�
VL�WDEOHW�EHVL�� 

+DVLO� SHQHOLWLDQ� LQL� VHODQMXWQ\D�
GLNHORPSRNNDQ�NH�GDODP�WLJD�WHPD��WHPD�VHQ�
WUDO� \DLWX� WHPD� SHUWDPD� SHUVHSVL� � VLVZD�
60$1� ,� 0HQJZL� WHQWDQJ� NHVHKDWDQ� UHSUR�
GXNVL�� 7HPD� NHGXD� DGDODK� JDPEDUDQ�
NHVHKDWDQ�UHSURGXNVL�VLVZD�60$1�,�0HQJZL�
GDQ� WHPD� \DQJ� NHWLJD� DGDODK� SHQJDODPDQ�
VLVZD� 60$1� ,� 0HQJZL� GDODP� PHUDZDW�
NHVHKDWDQ� UHSURGXNVLQ\D�� 7HPD-WHPD� LQL� GL�
MDEDUNDQ�VHEDJDL�EHULNXW�� 

��� 
3HUVHSVL��6LVZD�60$1�,�0HQJZL��7HQWDQJ�
.HVHKDWDQ�5HSURGXNVL� 

6HOXUXK� LQIRUPDQ� XWDPD� SDGD� SHQHOLWLDQ�
PHPLOLNL� SHUVHSVL� EDKZD� NHVHKDWDQ� UHSUR�
GXNVL�PHUXSDNDQ�VHVXDWX�\DQJ�VDQJDW�SHQWLQJ�
NDUHQD� KDO� LQL� PHQ\DQJNXW� VHPXD� RUJDQ� UH�
SURGXNVL� GDQ� IXQJVLQ\D�� +DO� LQL� VHKDUXVQ\D�
GLDMDUNDQ� VHMDN� GLQL� NDUHQD�PHQ\DQJNXW� WHQ�
WDQJ� SURVHV� PHODQMXWNDQ� NHWXUXQDQ�� +DO� LQL�
VHSHUWL�\DQJ�GLVDPSDLNDQ�LQIRUPDQ�GL�EDZDK�
LQL�� 

³.HVHKDWDQ� UHSURGXNVL� DGDODK� KDO�
\DQJ� VDQJDW� SHQWLQJ�� WHUXWDPD�SDGD� UHPDMD��
6HEDE� PDVD� UHPDMD� DGDODK� ZDNWX� WHUEDLN�
XQWXN� PHPEDQJXQ� NHELDVDDQ� EDLN� PHQMDJD�
NHEHUVLKD� \DQJ� ELVD� PHQMDGL� DVHW� GDODP�
MDQJND� SDQMDQJ�� 5HSURGXNVL� ELVD� GLDUWLNDQ�
VHEDJDL� SURVHV� NHKLGXSDQ� PDQXVLD� GDODP�
PHQJKDVLONDQ� NHPEDOL� NHWXUXQDQ�� .DUHQD�
GHILQLVL� \DQJ� WHUODOX� XPXP� WHUVHEXW��
VHULQJQ\D� UHSURGXNVL� KDQ\D� GLDQJJDS� VH�
EDWDV�PDVDODK� VHNVXDO�DWDX�KXEXQJDQ� LQWLP��
$OKDVLK��EDQ\DN�RUDQJ�WXD�\DQJ�PHUDVD�WLGDN�
Q\DPDQ�XQWXN�PHPELFDUDNDQ�PDVDODK� WHUVH�
EXW� SDGD� UHPDMD��3DGDKDO�� NHVHKDWDQ� UHSUR�
GXNVL��WHUXWDPD�SDGD�UHPDMD�PHUXSDNDQ�NRQ�

GLVL� VHKDW� \DQJ� PHOLSXWL� VLVWHP�� IXQJVL�� GDQ�
SURVHV�UHSURGXNVL´�5����5�����5����5���� 

³3DGD�GDVDUQ\D� NHVHKDWDQ� UHSURGXNVL�
PHUXSDNDQ� XQVXU� \DQJ� GDVDU� GDQ� SHQWLQJ�
GDODP� NHVHKDWDQ� XPXP�� EDLN� XQWXN� ODNL-ODNL�
GDQ�SHUHPSXDQ��6HODLQ� LWX�� NHVHKDWDQ� UHSUR�
GXNVL� MXJD� PHUXSDNDQ� V\DUDW� HQVHQVLDO� EDJL�
VHPXD�NDODQJDQ�EDLN�LWX�UHPDMD��DQDN-�DQDN�
PDXSXQ� RUDQJ� GHZDVD�3HQGDSDW� VD\D�
PHQJHQDL� NHVHKDWDQ� UHSURGXNVL� UHPDMD� DGD�
ODK��NHVHKDWDQ�UHSURGXNVL�UHPDMD�PHUXSDNDQ�
VXDWX�NRQGLVL�VHKDW�\DQJ�PHQ\DQJNXW�VLVWHP��
IXQJVL� GDQ� SURVHV� UHSURGXNVL� \DQJ� GLPLOLNL�
ROHK� UHPDMD��6HKDUXVQ\D� VHMDN�GLQL� DQDN� VX�
GDK�GLDMDUNDQ�PHQJHQDL�SHQGLGLNDQ�VHNV�VHS�
HUWL�VDWXDQ�WHUSLVDK�DQWDUD�ODNL-�ODNL�GDQ�SHU�
HPSXDQ�� EDJDLPDQD� FDUD� PHQMDJD� GDQ� PH�
UDZDW� DODW� UHSURGXNVLQ\D�� VHUWD� PHPEHUL�
ODUDQJDQ� SDGD� KDO-� KDO� \DQJ� GDSDW�PHUXVDN�
NHVHKDWDP� RUJDQ� UHSUR�
GXNVL´�5����5����5���� 

3HUQ\DWDDQ� LQIRUPDQ� XWDPD� LQL� MXJD�
GLGXNXQJ�ROHK�LQIRUPDQ�SHQGXNXQJ�GL�EDZDK�
LQL�� 

³.HVHKDWDQ� UHSURGXNVL� PHUXSDNDQ�
NRQGLVL� VHKDW� \DQJ� PHOLSXWL� VLVWHP�� IXQJVL��
GDQ�SURVHV�UHSURGXNVL�GDQ�KDO�LQL�PHUXSDNDQ�
VXDWX� \DQJ� VDQJDW� SHQWLQJ�� +DO� LQL� VXGDK��
PDVXN� GDODP� NXULNXOXP�
VHNRODK�´��3����3����� 

 
.HVHKDWDQ� PHUXSDNDQ� VXDWX� NHDGDDQ�

WHUEHEDV�GDUL�SHQ\DNLW�EDLN�VHFDUD�ILVLN�PDX�
SXQ� PHQWDO� GDQ� SURGXNWLI� �.HPHQNHV� 5,��
�������,QGLNDWRU�NHVHKDWDQ�VDODK�VDWXQ\D�DGD�
ODK� NHVHKDWDQ� LEX� GDQ� DQDN� WHUXWDPD� SDGD�
DQJND�NHPDWLDQ�LEX�GDQ�DQJND�NHPDWLDQ�ED\L�
EDUX� ODKLU� VHUWD� NHVHKDWDQ� UHSURGXNVL� UHPDMD�
SXWUL�� .KXVXV� XQWXN� NHVHKDWDQ� UHSURGXNVL�
UHPDMD� SXWUL� VDQJDW� SHQWLQJ� PHQJLQJDW�
NHVHKDWDQ� UHSURGXNVL� GDSDW� PHPSHQJDUXKL�
WHUODKLUQ\D�JHQHUDVL�SHQHUXV�\DQJ�EHUNXDOLWDV��
8QWXN� PHQ\LNDSL� KDO� LWX� VHMDN� 7DKXQ� �����
.HPHQWHULDQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�
PHQJHPEDQJNDQ� VHEXDK� PRGHO� SHOD\DQDQ�
NHVHKDWDQ� UHSURGXNVL� UHPDMD� \DQJ� GLNHQDO�
GHQJDQ� SHOD\DQDQ� NHVHKDWDQ� SHGXOL� UHPDMD�
�3.35�� 

 
*DPEDUDQ� .HVHKDWDQ� 5HSURGXNVL� 6LVZD�
60$1�,�0HQJZL��� 

.HVHOXUXKDQ� LQIRUPDQ� XWDPD� SDGD�
SHQHOLWLDQ� LQL� PHPLOLNL� WLQJNDW� SHQJHWDKXDQ�
\DQJ� FXNXS� EDLN� WHQWDQJ� NHVHKDWDQ� UHSUR�
GXNVL�\DQJ�PHOLSXWL� UXDQJ� OLQJNXS�NHVHKDWDQ�
UHSURGXNVL�GDQ�IDNWRU-IDNWRU�UHVLNR�\DQJ�ELVD 
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PHQLPEXONDQ�JDQJXDQ�SDGD�NHVHKDWDQ�UHSUR�
GXNVL� UHPDMD� WHUVHEXW�� 6HSHUWL� \DQJ� GLVDP�
SDLNDQ�ROHK�LQIRUPDQ�GL�EDZDK�LQL�� 

³6HFDUD� VHGHUKDQD�� UHSURGXNVL� EHUDVDO�
GDUL� NDWD� ³UH´� \DQJ� EHUDUWL� NHPEDOL� GDQ�
³SURGXNVL´� \DQJ� DUWLQ\D� PHPEXDW� DWDX�
PHQJKDVLONDQ�� 5HSURGXNVL� ELVD� GLDUWLNDQ� VH�
EDJDL� SURVHV� NHKLGXSDQ� PDQXVLD� GDODP�
PHQJKDVLONDQ� NHPEDOL� NHWXUXQDQ�� NHVHKDWDQ�
UHSURGXNVL� PHUXSDNDQ� NHDGDDQ� NHVHKDWDQ�
ILVLN��PHQWDO��GDQ�VRVLDO�\DQJ�VDQJDW�SHQWLQJ�
XQWXN�GLPHQJHUWL�ROHK�UHPDMD��VHKLQJJD�WLGDN�
PHOXOX� PHPEDKDV� PHQJHQDL� KXEXQJDQ�
VHNVXDO���5����5����� 

³.HVHKDWDQ� UHSURGXNVL� UHPDMD� PHUXSD�
NDQ� VXDWX� NRQGLVL� VHKDW� \DQJ� PHQ\DQJNXW�
VLVWHP�� IXQJVL� GDQ� SURVHV� UHSURGXNVL� \DQJ�
GLPLOLNL�ROHK�UHPDMD��3HQJHUWLDQ�VHKDW�GLVLQL�
WLGDN� VHPDWD-PDWD� EHUDUWL� EHEDV� SHQ\DNLW�
DWDX� EHEDV� GDUL� NHFDFDWDQ�� 6HKDW� \DQJ� GL�
PDNVXG�DGDODK�VHKDW�\DQJ�PHQ\HOXUXK��PHOL�
SXWL�DVSHN�ILVLN��PHQWDO�GDQ�VRVLDO�GDQ�EXNDQ�
VHNHGDU� WLGDN� DGDQ\D� SHQ\DNLW� DWDX�
JDQJJXDQ� VHJDOD�KDO� \DQJ�EHUNDLWDQ�GHQJDQ�
VLVWHP� UHSURGXNVL�� IXQJVLQ\D� PDXSXQ� SURVHV�
UHSURGXNVL� LWX� VHQGLUL�� -DGL� GDSDW� GLVLPSXO�
NDQ�EDKZD�NHVHKDWDQ�UHSURGXNVL�DGDODK�VXD�
WX� FDUD� XQWXN� SHQFHJDKDQ� GDQ� SHQ\HOHVDLDQ�
PDVDODK� NHVHKDWDQ� UHSURGXNVL� PHOLSXWL�
NHVHKDWDQ� ILVLN�� PHQWDO�� VRVLDO� GDQ� EXNDQ�
VHNHGDU� WLGDN� KDQ\D� NRQVXOWDVL� GDQ�
NHSHUDZDWDQ� \DQJ� EHUNDLWDQ� GHQJDQ� UHSUR�
GXNVL� GDQ� SHQ\DNLW� \DQJ� GLWXODUNDQ� PHODOXL�
KXEXQJDQ�VHNV�´�5����5���� 

 
3HPDKDPDQ� WHQWDQJ� IDNWRU� UHVLNR� \DQJ�

GDSDW� PHQLPEXONDQ� JDQJJXDQ� SDGD� RUJDQ�
UHSURGXNVL� SDGD� LQIRUPDQ� XWDPD� LQL� FXNXS�
EDLN�VHSHUWL�\DQJ�GLVDPSDLNDQ�ROHK�LQIRUPDQ�
GL�EDZDK�LQL� 

³%DQ\DN� KDO� \DQJ� ELVD� PHQLPEXONDQ�
JDQJJXDQ�SDGD�RUJDQ�UHSURGXNVL���\DQJ�VD\D�
WDKX� VHSHUWL� SHUJDXODQ� EHEDV� GDQ� KXEXQJDQ�
VH[�EHEDV��PHODNXNDQ�DERUVL�� WHUNHQD�SHQ\D�
NLW� PHQXODU� VH[� DSDODJL� +,9�� %HOXP� ODJL�
JDQJJXDQ�SDGD�RUJDQ�UHSURGXNVL�LWX�VHQGLUL��
0DNDQ\D� LQL� KDUXV� GLMDJD� GHQJDQ� EDLN´��
�5����5����5����� 

 
3HUQ\DWDDQ� LQIRUPDQ�XWDPD� LQL�GLGXNXQJ�

ROHK� LQIRUPDQ� SHQGXNXQJ� \DQJ� PHQ\DWDNDQ�
EDKZD�VHNRODK�EHUXVDKD�PHQLQJNDWNDQ�SHPD�
KDPDQ� VLVZD� WHUKDGDS� NHVHKDWDQ� UHSURGXNVL�
PHODOXL�PHPDVXNDQ�EHEHUDSD�PDWD�SHODMDUDQ�
WHUNDLW�NHVHKDWDQ�UHSURGXNVL�NH�GDODP�NXULNX�
OXP� SHODMDUDQ� GDQ� GLEHQWXNQ\D� EHEHUDSD�

HNVWUDNXULNXOHU� \DQJ� EHUPXDWDQ� NHVHKDWDQ�
UHSURGXNVL��+DO� LQL�VHSHUWL�\DQJ�GLVDPSDLNDQ�
SDUD�LQIRUPDQ�LQL� 

� 
³.HVHKDWDQ� UHSURGXNVL� VLVZD� GL� VHNRODK�

LQL�VXGDK�WHUODNVDQD�GHQJDQ�EDLN�GDQ�WHUSROD�
GDODP� NXULNXOXP�� 8VDKD� � \DQJ� � GLODNXNDQ�
XQWXN� PHQLQJNDWNDQ� NHVHKDWDQ� UHSURGXNVL�
VLVZD�GL�VHNRODK�LQL�GLDQWDUDQ\D�'LEHQWXNQ\D�
HNWUD� NXULNXOHU� .63$1� �.HORPSRN� VLVZD�
SHGXOL�DLGV�GDQ�QDUNRED��\DQJ�PHQJJHUDNNDQ�
VLVZD� XQWXN� SHQFHJDKDQ� DLGV� GDQ� SHQ\DODK�
JXQDDQ� QDUNRED�� 0HPDNVLPDONDQ� SHUDQ�
8.6�� .HJLDWDQ� HNVWUD� 305�� +DO-KDO� \DQJ�
VHULQJ� WHUMDGL� NDUHQD� NXUDQJQ\D� VRVLDOLDVL�
GDQ� HGXNDVL� DGDODK� SHQ\DNLW� VHNVXDO� PHQX�
ODU�� NHKDPLODQ� GL� XVLD� PXGD�� KLQJJD� DERUVL�
\DQJ�EHUDNLEDW�SDGD�KLODQJQ\D�Q\DZD�UHPD�
MD´�3����3���� 

³3HQGDSDW�VD\D�WHQWDQJ�NHVHKDWDQ�UHSUR�
GXNVL� VLVZD� GL� VHNRODK� LQL� VXGDK� WHUODNVDQD�
GHQJDQ� EDLN� NDUHQD� WHODK� GLDMDUNDQ� PHODOXL�
SHQGLGLNDQ� NHVHKDWDQ� UHSURGXNVL� SDGD� PDWD�
SHODMDUDQ�ELRORJL�VHVXDL�NXULNXOXP�\DQJ�EHU�
ODNX� VHUWD� EHEHUDSD� SURJUDP� SHQ\XOXKDQ�
NHVHKDWDQ� UHSURGXNVL�� 8VDKD� � \DQJ� � GLO�
DNXNDQ�XQWXN�PHQLQJNDWNDQ�NHVHKDWDQ�UHSUR�
GXNVL� VLVZD� GL� VHNRODK� LQL� \DQJ� VD\D� WDKX�
DGDODK� GLEHQWXNQ\D� HNWUDNXULNXOHU� .63$1�
�.HORPSRN�6LVZD�3HGXOL�$,'6�GDQ�1DUNRED��
\DQJ�PHZDGDKL�VLVZD�GDODP�PHQFHJDK�$,'6�
GDQ�SHQ\DODKJXQDDQ�QDUNRED�́ ��3���� 

 
3HQJDODPDQ�6LVZD�60$1�,�0HQJZL�GDODP�
0HUDZDW�.HVHKDWDQ�5HSURGXNVL� 

.HVHOXUXKDQ� LQIRUPDQ� XWDPD� SDGD�
SHQHOLWLDQ� LQL�PHQJDWDNDQ�PHPLOLNL� FDUD� GDQ�
SHQJDODPDQ� WHUVHQGLUL� GDODP� PHUDZDW�
NHVHKDWDQ� UHSURGXNVLQ\D�� 6HFDUD� XPXP� SDUD�
LQIRUPDQ� LQL� PHUDZDW� NHVHKDWDQ� UHSURGXNVL�
GHQJDQ� FDUD� UDMLQ� PHODNXNDQ� SHPEHUVLKDQ�
RUJDQ� UHSURGXNVL� �&HERN��GHQJDQ� WHKQLN�GDQ�
FDUD�\DQJ�VXGDK� WHSDW���UDMLQ�PHQJJDQWL�FHOD�
QD� GDODP�� UDMLQ� RODK� UDJD�� PDNDQ-PDNDQDQ�
\DQJ�EHUJL]L��EHUXVDKD�PHQJHOROD�VWUHVV�VHUWD�
NRQWURO�NH�GRNWHU�MLND�PHQJDODPL�NHOXKDQ�GDQ�
JDQJJXDQ�\DQJ�PHQ\DQJNXW�NHVHKDWDQ�UHSUR�
GXNVL� VHSHUWL� WHODW�PHQVWUXDVL�� NHSXWLKDQ� GDQ�
\DQJ� ODLQQ\D�� 6DODK� VDWX� WHPXDQ� KDVLO�
SHQHOLWLDQ� \DQJ�PHQDULN� DGDODK� VHEDJLDQ� EH�
VDU� LQIRUPDQ� XWDPD� LQL� WHUQ\DWD� WLGDN� VXND�
PHQJNRQVXPVL� YLWDPLQ� SHQDPEDK� GDUDK� GDQ�
UDPXDQ� \DQJ� ELVD� PHPEDQWX� PHQMDJD�
NHVHKDWDQ� UHSURGXNVL� PHUHND�� KDO� LQL� VHVXDL�
GHQJDQ� WHPXDQ� GDWD� SDGD� NDUDNWHULVWLN� LQ�
IRUPDQ�\DQJ�VHEDJLDQ�EHVDU�PHQJDODPL�NHOX�
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NHOXKDQ� OHWLK�GDQ� OHVX� VDDW�PHQVWUXDVL��+DVLO�
SHQHOLWLDQ� LQL� VHSHUWL� \DQJ� GLVDPSDLNDQ� ROHK�
LQIRUPDQ�GL�EDZDK�LQL�� 

³6HKDELV� %XDQJ� $LU� %HVDU� �%$%�� GDQ�
%XDQJ�$LU�.HFLO��%$.��NLWD�FHERN�GHQJDQ�DLU�
EHUVLK� GDQ� VHELVD� PXQJNLQ� GDUL� GHSDQ� NH�
EHODNDQJ� NDUHQD� \DQJ� NRWRU� LWX� DQXV��
6HEDLNQ\D�PHQJJXQDNDQ�KDQGXN�NHULQJ�XQWXN�
PHQJHULQJNDQ��'DODP�PHPLOLK�FHODQD�GDODP��
VD\D� PHPLOLK� XQWXN� PHQJHQDNDQ� FHODQD� GD�
ODP� EHUEDKDQ� NDWXQ� VXSD\D� DGD� VLUNXODVL�
XGDUD�� &HODQD� GDODP� MXJD� KDUXV� VHULQJ� GL�
JDQWL� SDOLQJ� WLGDN�GXD�NDOL� GDODP�VHKDUL�ND�
UHQD� NHULQJDW� ELVD� PHPEXDW� OHPEDE�� 6D\D�
SHUQDK�NRQWURO�NH�GRNWHU�VHNDOL�NDUHQD�ZDNWX�
LWX� VD\D� WHODW� PHQVWUXDVL� WHWDSL� NDWD� GRNWHU�
KDO� LWX�ZDMDU�NDUHQD�PDVLK�PDVD-PDVD�DZDO�
PHQVWUXDVL�� 6D\D� MXJD� SHUQDK� EHUNRQVXOWDVL�
WHUNDLW� Q\HUL� VDDW� GDWDQJ� EXODQ�´� �5�����
5�����5����� 

³%DQ\DN�FDUD�\DQJ�ELVD�NLWD�ODNXNDQ�XQ�
WXN�PHQMDJD�NHVHKDWDQ�UHSURGXNVL�NLWD��\DQJ�
VD\D�WDKX�VHSHUWL�PHODNXNDQ�RODKUDJD�WHUDWXU�
VHODLQ� PHQLQJNDWNDQ� NHVHKDWDQ� MDQWXQJ� GDQ�
SHPEXOXK� GDUDK�� RODKUDJD� MXJD� ELVD� EHU�
PDQIDDW� XQWXN� PHQMDJD� NHVHKDWDQ� UHSUR�
GXNVL�� +LQGDUL� URNRN� 0HURNRN�� KLQGDUL� PL�
QXP� DONRKRO� PLQXP� DONRKRO�� � %HUSHULODNX�
VHNVXDO� VHFDUD� VHKDW� %HUSHULODNX� VHNVXDO�
\DQJ�VHKDW�GHQJDQ�PHQJKLQGDUL�DNWLYLWDV�VHN�
VXDO� EHULVLNR� XQWXN� PHQJKLQGDUL� SHQ\DNLW��
VHNVXDO� GDQ� PDNDQ� EHUJL]L� VHUWD� KLQGDUL�
VWUHVV�´��5�����5���� 

³6D\D�MDUDQJ�PLQXP�UDPXDQ�NDUHQD�WLG�
DN� FRFRN� GHQJDQ� UDVDQ\D�� DNKLU-DNKLU� LQL�
VD\D�MDUDQJ�PLQXP�YLWDPLQ�SHQDPEDK�GDUDK�
NDUHQD� UDVDQ\D� VHSHUWL� GDUDK� GDQ� PHPEXDW�
PXDO� GDQ� PHPLOLK� XQWXN� PHQMDJD� SROD�
PDNDQ�´��5����5����5����� 

�3LKDN�VHNRODK�VHEHQDUQ\D�VXGDK�EHUXSD�
\D� PHQLQJNDWNDQ� DVXSDQ� YLWDPLQ� SHQDPEDK�
GDUDK� �WDEOHW� EHVL�� SDGD� VLVZD� NKXVXVQ\D�
VLVZD� SHUHPSXDQ� GDQ� GHWHNVL� GLQL� JDQJJXDQ�
NHVHKDWDQ� UHSURGXNVL� \DQJ� WHUMDGL� GHQJDQ�
EHNHUMDVDPD� GHQJDQ� SLKDN� SXVNHVPDV� GDQ�
OHPEDJD� WHUNDLW�� +DO� LQL� GLODNXNDQ� XQWXN�
PHQFHJDK�PDVLK�UHQGDKQ\D�FDXNSDQ�NRQVXP�
VL�WDEOHW�EHVL�SDGD�VLVZD�GDQ�WLQJJLQ\D�DQJND�
DQHPLD�SDGD�UHPDMD�XVLD�UHSURGXNWLI��+DO�LQL�
VHSHUWL� \DQJ� GLVDPSLNDQ� ROHK� LQIRUPDQ� SHQ�
GXNXQJ�GL�EDZDK�LQL��� 

.DPL� GDUL� VHNRODK� ELDVDQ\D� EHNHUMDVDPD�
GHQJDQ� EHUEDJDL� SLKDN� XQWXN�
PHODNVDQDNDQ�SHPHULNVDDQ� UHVLNR� NDQNHU�
VHUYLFN�GDQ�NDQNHU�SD\XGDUD�ROHK�SHWXJDV�
3XVNHVPDV� 0HQJZL�� PHODNXNDQ� SHQ\XOX�

KDQ� NHVHKDWDQ� UHSURGXNVL� ROHN� .3$�
�.RPLVL� 3HQDQJJXODQJDQ� $LGV��
3HPHULQWDK�.DEXSDWHQ�%DGXQJ��SRVELQGX��
5DVDQ\D�SHUQDK�GLEHULNDQ�YLWDPLQ�NH�SDUD�
VLVZD�´��3�����3����� 

  
+DVLO� SHQHOLWLDQ� LQL� VHVXDL� GHQJDQ� KDVLO�

5LVNHVGDV� 7DKXQ� ����� \DQJ� PHQXQMXNNDQ�
EDKZD� WHUGDSDW� ������ UHPDMD� SXWUL� \DQJ�
PHQJDODPL� NHNXUDQJDQ� HQHUJL� NURQLV�� PDVLK�
WHUGDSDW� ������ UHPDMD� \DQJ� WLGDN�PHQJNRQ�
VXPVL� WDEOHW� EHVL� XQWXN� NHFXNXSDQ� ]DW� EHVL�
PHUHND�� +DO� LQL� GLSHUWHJDV� GHQJDQ� GDWD� GDUL�
������UHPDMD�\DQJ�PHQJNRQVXPVL�WDEOHW�EHVL�
������PHQJNRQVXPVL�WDEOHW�EHVL�NXUDQJ�GDUL�
VWDQGDU�\DLWX���� WDEOHW�GDQ�KDQ\D������\DQJ�
PHQJNRQVXPVL� WDEOHW� EHVL� VHVXDL� VWDQGDU�
NHVHKDWDQ��'DPSDN�\DQJ�GLWLPEXONDQ� DGDODK�
PHQLQJNDWQ\D� DQFDPDQ� NHNXUDQJDQ� JL]L� GDQ�
]DW� EHVL� GLQL� SDGD� UHPDMD� SXWUL� \DQJ� VHULQJ�
PHQLPEXONDQ� DQHPLD� GDQ� JDQJJXDQ� UHSUR�
GXNVL�\DQJ�ODLQQ\D� 

 
5HIOHNVL�3HQHOLWLDQ� 

8VLD� UHPDMD� PHUXSDNDQ� VDWX� IDVH� GDODP�
WXPEXK�NHPEDQJ�PDQXVLD�\DQJ� VDQJDW� SHQW�
LQJ� NDUHQD� SDGD� VDDW� LQL� UHPDMD� PHQJDODPL�
SHUWXPEXKDQ�GDQ�SHUNHPEDQJDQ�SDGD�VHPXD�
NRPSRQHQ� WXEXK� EDLN� VHFDUD� ILVLN� PDXSXQ�
ILVLRORJLV��3DGD�PDVD�LQL�RUJDQ�UHSURGXNVLSXQ�
VHPDNLQ�PHJDODPL�SHPDWDQJDQ��+DO�LQL�KDUXV�
GLMDJD� GHQJDQ� EDLN� GHQJDQ� PHQLQJNDWNDQ�
SHQJHWDKXDQ�\DQJ�FXNXS�GDQ�PHPLOLNL�SHPD�
KDPDQ�VHUWD�SHQJDODPDQ�\DQJ�EDLN�GDQ�EHQDU�
WHQWDQJ�FDUD�SHUDZDWDQ�NHVHKDWDQ�UHSURGXNVL��
+DVLO� SHQHOLWLDQ� LQL� PHQHPXNDQ� JDPEDUDQ�
NHVHKDWDQ� UHSURGXNVL� VLVZD� 60$� 1HJHUL� ,�
0HQJZL�FXNXS�EDLN�GDQ�VXGDK�FXNXS�SDKDP�
WHQWDQJ� FDUD� PHQMDJD� NHVHKDWDQ� UHSURGXNVL�
PHUHND� QDPXQ� PDVLK� GLWHPXNDQ� NXUDQJQ\D�
NRQVXPVL�WDEOHW�SHQDPEDK�GDUDK��WDEOHW�EHVL��
SDGD�VLVZD�SHUHPSXDQ�NDUHQD�SDUDE�LQIRUPDQ�
FHQGHUXQJ�WLGDN�PHQ\XNDL�UDVDQ\D�GDQ�PHUD�
VD�PXDO� MLND�PHQJNRQVXPVLQ\D��+DO� LQL�PH�
Q\HEDENDQ� SDUD� LQIRUPDQ� VHULQJ� PHQJHOXK�
OHWLK�GDQ�OHVX�VDDW�PHJDODPL�PHQVWXUXDVL��� 

 
6,038/$1�'$1�6$5$1 
6LPSXODQ 

6HFDUD� XPXP� LQIRUPDQ� SDGD� SHQHOLWLDQ�
LQL�PHPLOLNL�SHUVHSVL�EDKZD�NHVHKDWDQ�UHSUR�
GXNVL� PHUXSDNDQ� VHVXDWX� \DQJ� SHQWLQJ� GDQ�
KDUXV� GLMDJD� GHQJDQ� EDLN�� +DO� LQL� KDUXV� GL�
DMDUNDQ� VHMDN� GLQL� SDGD� UHPDMD� GDQ� DQDN-
DQDN�� 6HFDUD� XPXP� JDPEDUDQ� NHVHKDWDQ� UH�
SURGXNVL�VLVZD�60$�1HJHUL�,�0HQJZL�FXNXS 
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EDLN� GLOLKDW� GDUL� VHJL� NDUDNWHULVWLN� LQIRUPDQ�
GDQ� � KDVLO� ZDZDQFDUD� PHQGDODP�� 3DUD� LQ�
IRUPDQ� FXNXS� PHPDKDPL� SHQJHWDKXDQ� WHQ�
WDQJ� NHVHKDWDQ� UHSURGXNVL� GDQ� FDUD� PHQ�
MDJDQ\D��1DPXQ� WHPXDQ�\DQJ�FXNXS�SHQWLQJ�
DGDODK�PDVLK�NXUDQJQ\D�NRQVXPVL�WDEOHW�EHVL�
SDGD�VLVZD�SHUHPSXDQ�NDUHQD�FHQGHUXQJ�WLG�
DN�PHQ\XNDL�UDVDQ\D�GDQ�VHULQJ�PHUDVD�PXDO�
VDDW� PHPLQXP� WDEOHW� EHVL� WHUVHEXW� VHKLQJJD�
VHEDJLDQ� EHVDU� LQIRUPDQ� PDVLK� PHQJHOXK�
PHUDVD�OHWLK�GDQ�OHVX�VDDW�PHQVWUXDVL�� 
 
6DUDQ� 

6DUDQ�GLWXMXNDQ�NHSDGD�SDGD�VLVZD��RUDQJ�
WXD�ZDOL� GDQ� SLKDN� VHNRODK� DJDU� VHODOX� EHUX�
SD\D�PHQLQJNDWNDQ�FDNXSDQ�SHPEHULDQ�WDEOHW�
EHVL� NHSDGD�SDUD� VLVZD�NDUHQD�KDO� LQL� VDQJDW�
SHQWLQJ� VHEDJDL� XSD\D� SHQFHJDKDQ� PDVLK�
WLQJJLQ\D� DQJND� DQHPLD� ]DW� EHVL� SDGD� SDUD�
UHPDMD�NKXVXVQ\D�VLVZD�60$���� 

 
.(3867$.$$1 
 
%XQJLQ�%������� $QDOLVLV� 'DWD� 3HQHOLWLDQ�

.XDOLWDWLI��-DNDUWD��5DMD�*UDILQGR��3HU�
VDGD 

&UHVZHOO��-�:��������5HVHDUFK�'HVLJQ��4XDO�
LWDWLYH�� 4XDQWLWDWLYH� DQG�0L[HG�0HWK�
RGV� $SSURDFKHV�� 1HZ� 'HOKL�� 6$*(�
3XEOLFDWLRQV 

'HSNHV� 5,������� ,QGLNDWRU� ,QGRQHVLD� 6HKDW�
����� GDQ� 3HGRPDQ� 3HQHWDSDQ� ,QGL�
NDWRU� 3URYLQVL� 6HKDW� GDQ� .DEXSDWHQ�
.RWD�6HKDW��-DNDUWD� 

'HSDUWHPHQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD��
��������+DVLO�8WDPD�5LVHW�.HVHKDWDQ�
GDVDU�� -DNDUWD�� � 'HSDUWHPHQ�
.HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD� GL�
DNVHV� WDQJJDO� ��� 1RSHPEHU� �����
DYDLODEOH�RQ���KWWSV���ZZZ�SHUVL�RU�LG�
DQDOLV� 

'HSDUWHPHQ� .HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD��
�������� 8QGDQJ-8QGDQJ� 7HQWDQJ�
.HVHKDWDQ�� -DNDUWD�� � 'HSDUWHPHQ�
.HVHKDWDQ�5HSXEOLN�,QGRQHVLD� 

3DZHVWUL��5DWLK�6:��6RQQD�0���������3HQJH�
WDKXDQ� 6LNDS� 3HULODNX� 5HPDMD� 7HQ�
WDQJ� 6HNV� 3UDQLNDK�� -XUQDO��
.HSHUDZDWDQ�0DWHUQLWDV��������-��� 

3XVDW� GDWD� GDQ� ,QIRUPDVL� .HPHQWHULDQ�
.HVHKDWDQ� 5,�� �������� 6LWXDVL�
.HVHKDWDQ� 5HSURGXNVL� 5HPDMD�� ,661�
����-����� 

6LVZDQWR� $:�������� .HELMDNDQ� 8QLYHUVDO�
+HDOWK�&RYHUDJH�XQWXN�SHOD\DQDQ�.%�
GDQ�.HVHKDWDQ�5HSURGXNVL� GDQ�'LQD�
PLND� .HSHQGXGXNDQ� ,QGRQHVLD�� 'L�
SUHVHQWDVLNDQ� GDODP� VHPLQDU�
NHSHQGXGXNDQ����0HL����� 


