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3XML�V\XNXU�DWDV�NHKDGLUDW�7XKDQ�<DQJ�0DKD�.XDVD�\DQJ�WHODK�PHPEHULNDQ�

VHJDODQ\D�� VHKLQJJD� SHQXOLVDQ� EXNX� \DQJ� EHUMXGXO� ³%HUKXNXP� GL�0DVD� 3DQGHPL´�

GDSDW�GLVHOHVDLNDQ�GHQJDQ�EDLN��.DU\D�\DQJ�VDDW�LQL�EHUDGD�GLWDQJDQ�SHPEDFD�VHFDUD�

XPXP� NDPL� SHUVHPEDKNDQ� XQWXN� SHPEDQJXQDQ� KXNXP� GL� ,QGRQHVLD�� GDQ� VHFDUD�

NKXVXV�VHEDJDL�EHQWXN�SHUD\DDQ�'LHV�1DWDOLV�8QLYHUVLWDV�7DUXPDQDJDUD�\DQJ�.H�����

%XNX� LQL� PHUXSDNDQ� EXDK� SHPLNLUDQ� \DQJ� OD\DN� XQWXN� GLMDGLNDQ� VHEDJDL� UXMXNDQ�

LOPLDK�NDUHQD�WHODK�GLVXVXQ�DWDV�GDVDU�SHQJHWDKXDQ�GDQ�NDMLDQ�LOPLDK�\DQJ�GLODNXNDQ�

ROHK�6LYLWDV�$NDGHPLND�8QLYHUVLWDV�7DUXPDQDJDUD���

�� %XNX�WHUEDJL�GDODP����GXD��EDJLDQ��EDJLDQ�SHUWDPD�EHUWHPDNDQ�³3HUOLQGXQJDQ�

0DV\DUDNDW�GL�0DVD�3DQGHPL�&RYLG���´� �GDQ�EDJLDQ�NHGXD� WHQWDQJ�³3HPEHQWXNDQ�

GDQ� 3HQHJDNDQ� +XNXP� GL� 0DVD� 3DQGHPL´�� 3DGD� EDJLDQ� SHUWDPD� WHUGDSDW� ���

WXOLVDQ�EDE�� GLPDQD� PDVLQJ�PDVLQJ� EDE� DQWDUD� ODLQ� EHUFHULWD�� %DE� ,� .HELMDNDQ�

3HQ\HOHQJJDUDDQ� 3HQHUEDQJDQ� GL� 0DVD� 3DQGHPL�� %DE� ,,� .HEHUGD\DDQ� +XNXP�

0DV\DUDNDW�$GDW�GDQ�$GDSWDVL�3DQGHPL�&RYLG����%HUEDVLV�.HDULIDQ�/RNDO��%DE�,,,�

3HUOLQGXQJDQ�+XNXP�%DJL�:DQLWD� GDQ�5HPDMD� 7HUKDGDS�.HNHUDVDQ� 6HNVXDO� \DQJ�

'LODNXNDQ�6HFDUD�'DULQJ��%DE�,9�3HOD\DQDQ�.HVHKDWDQ�0DV\DUDNDW�.RQWHNV�3DQGHPL�

&RYLG���� 3HUVSHNWLI� +XNXP�� %DE� 9� 3HUWDKDQDQ� 1HJDUD�� 3HQFHJDKDQ� GDQ�

3HPEHUDQWDVDQ�7HURULV��%DE�9,�$VSHN�+XNXP�3HUOLQGXQJDQ�'DWD�3ULEDGL�3DGD�.DVXV�

.HERFRUDQ�'DWD�3HQJJXQD�$SOLNDVL�(�+DF�GL�,QGRQHVLD��%DE�9,,�'DPSDN�3DQGHPL�

&RYLG���� WHUKDGDS�3HODNVDQDDQ�.RQWUDN�%LVQLV�GL� ,QGRQHVLD��%DE�9,,,�%HUDVXUDQVL�

0RGHO� -LZDVUD\D�� $QDOLVLV� .HELMDNDQ� 5HVWUXNWXULVDVL� 3ROLV�� %DE� ,;� 3HQHUDSDQ�

3URWRNRO�.HVHKDWDQ�SDGD�'HOLYHU\�2UGHU�0DNDQDQ�EDJL�.RQVXPHQ�GL�(UD�3DQGHPL�

&RYLG���� GDQ� %DE� ;� $VDV� ,NWLNDG� %DLN� VHEDJDL� 8QVXU� 3HUMDQMLDQ� GDQ� +XNXP�

.HELDVDDQ��

�� 3DGD�EDJLDQ�NHGXD�GDUL�EXNX�LQL�WHUGDSDW����GHODSDQ��EDE�\DQJ�PDVLQJ�PDVLQJ�

PHPEDKDV� WHQWDQJ� %DE� ;,� %HUKXNXP� )RUPLO� GL� 0DVD� 3DQGHPL� &RYLG���� GDODP�

3HPEHQWXNDQ�8QGDQJ�8QGDQJ�1RPRU����7DKXQ������WHQWDQJ�&LSWD�.HUMD��%DE�;,,�

6LVWHP�3HUDGLODQ�0RGHUQ�GL�0DVD�3DQGHPL�&RYLG����0HQXMX�6DGDU�%HUNRQVWLWXVL��
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%DE�;,,,�%HUDFDUD�SDGD�0DVD�3DQGHPL�&RYLG�����%DE�;,9�3HQJDUXK�.HELMDNDQ�GDQ�

(IHNWLYLWDV�3HQHQJJHODPDQ�.DSDO�WHUKDGDS�3HQFHPDUDQ�/DXW�GL�,QGRQHVLD��%DE�;9�

.HELMDNDQ�3HUDGLODQ�3LGDQD�9LUWXDO�'L�0DVD�3DQGHPL��%DE�;9,�3HUDQ�3HUDGLODQ�7DWD�

8VDKD�1HJDUD�GDODP�0HZXMXGNDQ�3HQHJDNDQ�+XNXP�$GPLQLVWUDVL�/LQJNXQJDQ�GDQ�

7XMXDQ�3HPEDQJXQDQ��%DE�;9,,�0HQ\RURW�/HPEDJD�3HPDV\DUDNDWDQ�GL� ,QGRQHVLD�

6HWHODK�.HELMDNDQ�$VLPLODVL�1DUDSLGDQD�GL�7HQJDK�3DQGHPL�&RYLG����GDQ�%DE�;9,,,�

(IHNWLILWDV�3HPEHULDQ�6DQNVL�3LGDQD� WHUKDGDS�3HQJJXQD�1DUNRWLND�GL�(UD�3DQGHPL�

&RYLG������

%HUEDJDL�WXOLVDQ�GLDWDV�WXOLV�ROHK�SDUD�JXUX�EHVDU��SLPSLQDQ��GRVHQ��PDKDVLVZD�

GDQ�DOXPQL�)DNXOWDV�+XNXP�8QLYHUVLWDV�7DUXPDQDJDUD��8FDSDQ�WHULPD�NDVLK�XQWXN�

LWX� NDPL� VDPSDLNDQ� NHSDGD� VHOXUXK� SHQXOLV� \DQJ� WHODK� EHUNRQWULEXVL� PHQXDQJNDQ�

JDJDVDQ� WHUEDLNQ\D� GDODP� EXNX� LQL�� 6HEDJDL� VHEXDK� NDU\D�� EXNX� LQL� WHQWX� DGD�

NHNXUDQJDQ�DWDX�NHOHPDKDQQ\D��0DVXNDQ�VDQJDW�NDPL�KDUDSNDQ�GDUL�VHOXUXK�SHPEDFD��

$NKLU� NDWD��PDULODK� VDPD�VDPD� EHUVHPDQJDW� XQWXN�PHZXMXGNDQ� ³8QWDU�%HUVLQHUJL�

8QWDU�%HUHSXWDVL�´��

8QWDU�%HUVLQHUJL��8QWDU�%HUHSXWDVL��

6DODP��817$5�XQWXN�,QGRQHVLD�

-DNDUWD�����6HSWHPEHU������

'HNDQ�)DNXOWDV�+XNXP

3URI��'U��$PDG�6XGLUR��6�+���0�+���0�0���0�.Q��
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3HUOLQGXQJDQ�0DV\DUDNDW�GL�0DVD�3DQGHPL�&RYLG����

%$%��� �����

.HELMDNDQ�3HQ\HOHQJJDUDDQ�3HQHUEDQJDQ�GL�0DVD�3DQGHPL�&RYLG��� 

Amad Sudiro, Gunardi /LH�dan Wilma Silalahi 

%$%��� ������
.HEHUGD\DDQ�+XNXP�0DV\DUDNDW�$GDW�GDODP�$GDSWDVL�3DQGHPL�&RYLG����

%HUEDVLV�.HDULIDQ�/RNDO�

Mella Ismelina F. R., Vera W.�S. Soemarwi, dan Ande�$GLW\D�,PDQ�)HUUDU\

%$%��� ������

3HUOLQGXQJDQ�+XNXP�%DJL�:DQLWD�GDQ�5HPDMD�7HUKDGDS�.HNHUDVDQ�6HNVXDO�\DQJ�

'LODNXNDQ�6HFDUD�'DULQJ�

Tundjung Herning Sitabuana dan Dixon Sanjaya 

%$%��� ������

3HOD\DQDQ�.HVHKDWDQ�0DV\DUDNDW�.RQWHNV�3DQGHPL�&RYLG����3HUVSHNWLI�+XNXP�

Jeane Neltje Saly  �

%$%����� ������

3HUWDKDQDQ�1HJDUD��3HQFHJDKDQ�GDQ�3HPEHUDQWDVDQ�7HURULV�

H. K. Martono dan Ariawan Gunadi 

%$%����� �������
$VSHN�+XNXP�3HUOLQGXQJDQ�'DWD�3ULEDGL�3DGD�.DVXV�.HERFRUDQ�'DWD�3HQJJXQD�

$SOLNDVL�(�+DF�GL�,QGRQHVLD�

Moody 5L]T\ Syailendra 3XWUD�dan Gunardi 

%$%��� ��������
'DPSDN�3DQGHPL�&RYLG����WHUKDGDS�3HODNVDQDDQ�.RQWUDN�%LVQLV�GL�,QGRQHVLD�

$ULDZDQ�*XQDGL�GDQ�,QGDK�6��$SULOLD
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%HUDVXUDQVL�0RGHO�-LZDVUD\D��$QDOLVLV�.HELMDNDQ�5HVWUXNWXULVDVL�3ROLV�

����Vera W. S. Soemarwi, Mella Ismelina F. R., dan Ande AGLW\D�,PDQ�)HUUDU\�

%$%��� ��������

3HQHUDSDQ�3URWRNRO�.HVHKDWDQ�SDGD�'HOLYHU\�2UGHU�0DNDQDQ�EDJL�.RQVXPHQ�GL�

(UD�3DQGHPL�&RYLG��� 

Christine S.T. Kansil dan Jesselyn Valerie Herman 

%$%���� ��������

$VDV�,NWLNDG�%DLN�VHEDJDL�8QVXU�3HUMDQMLDQ�GDQ�+XNXP�.HELDVDDQ 

����Imelda Martinelli 

%$*,$1�,,�� ���

3HPEHQWXNDQ�GDQ�3HQHJDNDQ�+XNXP�GL�0DVD�3DQGHPL�

%$%���� ������� 

%HUKXNXP�)RUPLO�GL�0DVD�3DQGHPL�&RYLG����GDODP�3HPEHQWXNDQ�8QGDQJ�

8QGDQJ�1RPRU����7DKXQ������WHQWDQJ�&LSWD�.HUMD�

Ahmad Redi 

%$%���� ��������

6LVWHP�3HUDGLODQ�0RGHUQ�GL�0DVD�3DQGHPL�&RYLG����0HQXMX�6DGDU�%HUNRQVWLWXVL    

Wilma Silalahi�

%$%���� ��������

%HUDFDUD�SDGD�0DVD�3DQGHPL�&RYLG����

Mia Hadiati dan Moody RL]T\�Syailendra�3XWUD 

%$%���� ��������

3HQJDUXK�.HELMDNDQ�GDQ�(IHNWLYLWDV�3HQHQJJHODPDQ�.DSDO�WHUKDGDS�3HQFHPDUDQ�

/DXW�GL�,QGRQHVLD�

Ida Kurnia dan Daniel Surianto 

%$%���� ��������

.HELMDNDQ�3HUDGLODQ�3LGDQD�9LUWXDO�'L�0DVD�3DQGHPL�

Ade Adhari 
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3HUDQ�3HUDGLODQ�7DWD�8VDKD�1HJDUD�GDODP�0HZXMXGNDQ�3HQHJDNDQ�+XNXP�

$GPLQLVWUDVL�/LQJNXQJDQ�GDQ�7XMXDQ�3HPEDQJXQDQ�

Mella Ismelina�)��5� dan Rian Achmad P. 

%$%���� �������

0HQ\RURW�/HPEDJD�3HPDV\DUDNDWDQ�GL�,QGRQHVLD�6HWHODK�.HELMDNDQ�$VLPLODVL�

1DUDSLGDQD�GL�7HQJDK�3DQGHPL�&RYLG����

Rugun Romaida Hutabarat  

%$%���� �������

(IHNWLILWDV�3HPEHULDQ�6DQNVL�3LGDQD�WHUKDGDS�3HQJJXQD�1DUNRWLND�GL�(UD�

3DQGHPL�&RYLG����

Urbanisasi 

%$%���� �������

0HQJDWXU�8UXVDQ�3HPHULQWDKDQ�0HODOXL�3HUDWXUDQ�.HELMDNDQ�

Rasji�
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6LVWHP�3HUDGLODQ�0RGHUQ�GL�0DVD�3DQGHPL�&RYLG����

0HQXMX�6DGDU�%HUNRQVWLWXVL�

:LOPD�6LODODKL�

)DNXOWDV�+XNXP��8QLYHUVLWDV�7DUXPDQDJDUD�

$EVWUDN�

3HPDQIDDWDQ� 7,.� GL� WHQJDK� PHZDEDKQ\D� SDQGHPL� &RYLG����� SHQJJXQDDQ� VLVWHP�

SHUDGLODQ� PRGHUQ� VDQJDW� WHSDW�� 6HKLQJJD�� SHUPDVDODKDQ� \DQJ� PHQDULN� DGDODK�

EDJDLPDQD� VLVWHP� SHUDGLODQ� PRGHUQ� GL� PDVD� SDQGHPL� &RYLG���� PHQXMX� VDGDU�

EHUNRQVWLWXVL��'L�WHQJDK�PHZDEDKQ\D�SDQGHPL�&RYLG�����WLGDN�DGD�KDODQJDQ�EDJL�SDUD�

SHQFDUL� NHDGLODQ� GDODP� PHQHJDNNDQ� NHDGLODQ�� NHSDVWLDQ� KXNXP�� GDQ� KDN�

NRQVWLWXVLRQDO�� .DMLDQ� LQL� PHQJJXQDNDQ� SHQHOLWLDQ� KXNXP� QRUPDWLI� DWDX� GHQJDQ�

SHQGHNDWDQ� QRUPDWLI�� 7UDQVIRUPDVL� GHQJDQ� PHPDQIDDWNDQ� WHNQRORJL� GLJLWDO��

PHUXSDNDQ� XSD\D� XQWXN� PHODNXNDQ� UHIRUPDVL� GL� GXQLD� SHUDGLODQ� ,QGRQHVLD�� VHUWD�

PHPEHULNDQ�NHPXGDKDQ�NHSDGD�SDUD�SHQFDUL�NHDGLODQ�GDQ�PDV\DUDNDW��0HODOXL�VLVWHP�

SHUDGLODQ�PRGHUQ��WLGDN�PHQMDGLNDQ�SURVHV�SHQHJDNDQ�KXNXP�WHUKHQWL��VHPXD�ZDUJD�

QHJDUD�WHWDS�GDSDW�PHPSHUWDKDQNDQ�KDN�NRQVWLWXVLRQDOQ\D��

.DWD�NXQFL��&RYLG�����SHUDGLODQ�PRGHUQ��VDGDU�EHUNRQVWLWXVL��
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���� 3HQGDKXOXDQ��/DWDU�%HODNDQJ�

1HJDUD�,QGRQHVLD�DGDODK�QHJDUD�KXNXP�VHEDJDLPDQD�\DQJ�GLDPDQDWNDQ�.RQVWLWXVL�

SDGD� NHWHQWXDQ� 3DVDO� �� D\DW� ����88'������� \DQJ�PHQJDQXW� SULQVLS� VXSUHPDVL�

NRQVWLWXVL�>�@�+DO�LQL�EHUPDNQD�EDKZD�VHPXD�DVSHN�NHKLGXSDQ�EHUPDV\DUDNDW�GDQ�

EHUQHJDUD� EHUGDVDUNDQ� DWDV� KXNXP�� +XEXQJDQ�PDQXVLD� GHQJDQ�PDQXVLD� GLDWXU�

GHQJDQ� KXNXP�� EHJLWX� MXJD� KXEXQJDQ�PDQXVLD� GHQJDQ� QHJDUD� MXJD� GLDWXU� ROHK�

KXNXP��6HEDJDL�QHJDUD�KXNXP��KDUXV�MHODV�SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�\DQJ�

PHQJDWXU�PHQJHQDL�NHNXDVDDQ�NHKDNLPDQ��1HJDUD�,QGRQHVLD�VHEDJDL�QHJDUD�\DQJ�

PHUGHND�� SHQ\HOHQJJDUD� SHUDGLODQ� JXQD� PHQHJDNNDQ� KXNXP� GDQ� NHDGLODQ�

GLODNXNDQ� ROHK� VHEXDK�0DKNDPDK�$JXQJ� GDQ� EDGDQ� SHUDGLODQ� \DQJ� EHUDGD� GL�

EDZDKQ\D� GDODP� OLQJNXQJDQ� SHUDGLODQ� XPXP�� OLQJNXQJDQ� SHUDGLODQ� DJDPD��

OLQJNXQJDQ� SHUDGLODQ�PLOLWHU�� OLQJNXQJDQ� SHUDGLODQ� WDWD� XVDKD� QHJDUD�� GDQ� ROHK�

VHEXDK�0DKNDPDK�.RQVWLWXVL�>�@��

�

)XQJVL�SHUDGLODQ�KDUXV�WHWDS�EHUMDODQ�GDODP�VLWXDVL�GDQ�NRQGLVL�DSDSXQ��ZDODXSXQ�

GDODP�VLWXDVL�IRUFH�PDMHXUH��KDUXV�WHWDS�EHUMDODQ�GDQ�WHWDS�PHPEHULNDQ�NHSDVWLDQ�

KXNXP�NHSDGD�SDUD�SHQFDUL�NHDGLODQ�GDQ�PDV\DUDNDW��&RURQD�9LUXV�'LVHDVH������

�&RYLG������\DQJ�GLNHQDO�GHQJDQ�SHQ\DNLW�PHQXODU�\DQJ�GLVHEDENDQ�ROHK�FRURQD�

YLUXV�� VDDW� LQL�PHZDEDK�GL� VHOXUXK�GXQLD�>�@�&RYLG���� VHEDJDL�SDQGHPL�JOREDO��

PHZDEDK�GL�WHQJDK�NHKLGXSDQ�PDQXVLD�VHMDN�DNKLU�WDKXQ�������\DQJ�EHUGDPSDN�

SDGD�EHUEDJDL�VHNWRU�GDQ�WHUMDGL�GL�QHJDUD�QHJDUD�GL�GXQLD��WHUPDVXN�,QGRQHVLD�>�@�

:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� SDGD� WDQJJDO� ���0DUHW� ����� PHQ\DWDNDQ��

&RYLG����VHEDJDL�JOREDO�SDQGHPLF�>�@�6HPHQWDUD�SHPHULQWDK�PHQ\DWDNDQ�EDKZD�

&RYLG����PHUXSDNDQ�EHQFDQD�QRQDODP�\DQJ�GLDNLEDWNDQ�ROHK�YLUXV�&RYLG����GDQ�

PHUXSDNDQ� EHQFDQD� QDVLRQDO�>�@� 6HEDJDL� SDQGHPL�� YLUXV� &RYLG���� VDQJDW�

EHUSHQJDUXK� WHUKDGDS� NHKLGXSDQ�PDV\DUDNDW� GDQ� NKXVXVQ\D� VDQJDW� EHUGDPSDN�

SDGD�VLVWHP�SHUDGLODQ��'HQJDQ�PHZDEDKQ\D�SDQGHPL�&RYLG����LQL�PHPDNVD�SDUD�

SHQFDUL�NHDGLODQ�GDQ�SDUD�SHQ\HOHQJJDUD�SHUDGLODQ�GDODP�PHPSHUMXDQJNDQ�KDN�

NRQVWLWXVLRQDOQ\D� VHUWD� GDODP� SHQHJDNDQ� KDN� NRQVWLWXVLRQDO� PDV\DUDNDW� KDUXV�
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GDSDW�GLWHJDNNDP�PHODOXL�EHUEDJDL�XSD\D�GDQ�VROXVL�GDODP�SHQ\HOHVDLDQQ\D���

�

3HUNHPEDQJDQ�WHNQRORJL��LQIRUPDVL��GDQ�NRPXQLNDVL��7,.��\DQJ�EHJLWX�SHVDW�GDQ�

PDVLI�PHQMDZDE�WDQWDQJDQ�\DQJ�GLKDGDSL�ROHK�PDV\DUDNDW�GDQ�QHJDUD�GL�WHQJDK�

SHQGHPL�&RYLG�����/HPEDJD�SHQJDGLODQ�0DKNDPDK�$JXQJ�GDQ�EDGDQ�SHQJDGLODQ�

\DQJ�DGD�GL�EDZDKQ\D�VHUWD�0DKNDPDK�.RQVWLWXVL�GLSDNVD�XQWXN�EHULQRYDVL�VHUWD�

PHODNXNDQ� SHPEDKDUXDQ�SHPEDKDUXDQ� DJDU� SURVHV� SHUDGLODQ� GDQ� KDN� ZDUJD�

QHJDUD�WHWDS�EHUMDODQ�ZDODXSXQ�GDODP�NRQGLVL�NULVLV�JOREDO�\DQJ�WHQJDK�PHODQGD��

$UDK� JXQD� PHQMDZDE� NRQGLVL� WHUVHEXW� GDSDW� GLODNXNDQ� GHQJDQ� PHPDQIDDWNDQ�

SHUNHPEDQJDQ�7,.��\DLWX�GHQJDQ�PHQJJXQDNDQ�NHPDMXDQ�WHNQRORJL�GLJLWDOLVDVL��

DQWDUD� ODLQ� GDODP� PHODNXNDQ� SURVHV� EHUDFDUD� GDQ� GDODP� PHODNVDQDNDQ�

SHUVLGDQJDQ�� GLODNXNDQ� VHFDUD� RQOLQH�GDULQJ�� +DO� LQL� VHFDUD� WLGDN� ODQJVXQJ�

PHQ\HEDENDQ�SDUD�SLKDN�SHQFDUL�NHDGLODQ�GDQ�PDV\DUDNDW�WXUXW�PHQGXNXQJ�XSD\D�

SHPHULQWDK�GDODP�PHQFHJDK�SHQ\HEDUOXDVDQ�YLUXV�SDQGHPL�&RYLG����VHUWD�WHWDS�

PHQJLNXWL�SURWRNRO�NHVHKDWDQ�\DQJ�GLNHOXDUNDQ�ROHK�6DWXDQ�7XJDV�3HQDQJDQDQ�

&RYLG����PHODOXL�6XUDW�(GDUDQ�1RPRU����7DKXQ������WHQWDQJ�3HPEHQWXNDQ�GDQ�

2SWLPDOLVDVL�6DWXDQ�7XJDV�3URWRNRO�.HVHKDWDQ�0HPDNDL�0DVNHU��0HQMDJD�-DUDN��

GDQ�0HQFXFL�7DQJDQ�)DVLOLWDV�3XEOLN�'DODP�5DQJND�3HQDQJDQDQ�3DQGHPL�&RURQD�

9LUXV� 'LVHDVH� ����� �&RYLG������ EHUWDQJJDO� ��� $JXVWXV� ����� �6(� 6DWJDV�

3HQDQJDQDQ�&RYLG�����>�@�+DO�LQL�GDSDW�GLNDWDNDQ�PHUXSDNDQ�VDODK�VDWX�EHQWXN�

NHPDMXDQ�GDODP�VLVWHP�SHUDGLODQ�GL�,QGRQHVLD���

�

6LVWHP�SHUDGLODQ�VXDWX�QHJDUD�GLNDWDNDQ�GDSDW�PHPHQJDUXKL�NXDOLWDV�GDUL�SXWXVDQ�

\DQJ�GLKDVLONDQ��$UWLQ\D��KDNLP�KDUXV�RE\HNWLI�GDODP�PHPHULNVD��PHQJDGLOL��GDQ�

PHPXWXV� VXDWX� SHUNDUD� \DQJ� GLKDGDSNDQ� NHSDGDQ\D�� %HJLWXSXQ� GDODP� SURVHV�

SHQJDPELODQ� VXDWX� NHSXWXVDQ�� KDNLP�KDUXV� EHEDV��PDQGLUL�� GDQ� WLGDN�PHPLKDN�

GDUL�SHQJDUXK�SLKDN�PDQDSXQ��.HEHEDVDQ�GDQ�NHPDQGLULDQ�KDNLP�GLPDNVXGNDQ�

EDKZD��GDODP�PHQMDODQNDQ� WXJDVQ\D� VHEDJDL�KDNLP�� WLGDN�EROHK� WHULNDW�GHQJDQ�

DSDSXQ�DWDX�PHQGDSDW�WHNDQDQ�GDUL�VLDSDSXQ��WHWDSL�PHPSXQ\DL�NHEHEDVDQ�\DQJ�
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PDQGLUL� GDQ� PHUGHND� JXQD� PHQJKDVLONDQ� VXDWX� SXWXVDQ� \DQJ� RE\HNWLI� GDQ�

LPSDUVLDO�� 1DPXQ�� NHEHEDVDQ� \DQJ� GLPLOLNL� KDNLP� GDODP� PHQJDPELO� VXDWX�

NHSXWXVDQ� DGDODK� NHEHEDVDQ� \DQJ� EHUWDQJJXQJ� MDZDE�� WXQGXN� SDGD� SHUDWXUDQ�

SHUXQGDQJ�XQGDQJDQ� \DQJ� EHUODNX� WDQSD� DGDQ\D� SHQJDUXK� GDUL� SHPHULQWDK��

NHORPSRN�SHQHNDQ��PHGLD� FHWDN��PHGLD� HOHNWURQLN�� LQGLYLGX� \DQJ�EHUSHQJDUXK��

GDQ�EHUEDJDL�SLKDN�\DQJ�PHPSXQ\DL�NHSHQWLQJDQ�>�@�

�

.HEHEDVDQ� GDQ� NHPDQGLULDQ� KDNLP� WHUVHEXW�� GDSDW� OHELK� EHUWDQJJXQJ� MDZDE�

PHODOXL�GXNXQJDQ�VLVWHP�SHUDGLODQ�PRGHUQ��'HQJDQ�KLJK�WHFKQRORJ\�GL�HUD������

PHQJKDUXVNDQ�VLVWHP�SHUDGLODQ�MXJD�PHQJJXQDNDQ�VLVWHP�SHUDGLODQ�GLJLWDOLVDVL��

$SDODJL� GL� WHQJDK� SDQGHPL� &RYLG����� OHELK� NRQVHQWUDVL� GHQJDQ� PHQJJXQDNDQ�

SHPDQIDDWDQ�WHNQRORJL�\DQJ�GDSDW�PHQGXNXQJ�VLVWHP�SHUDGLODQ�EHUMDODQ�GHQJDQ�

EDLN�GDQ�ODQFDU��6HKLQJJD��\DQJ�PHQMDGL�SHUPDVDODKDQ�PHQDULN�GDODP�WXOLVDQ�LQL�

DGDODK�EDJDLPDQD� VLVWHP�SHUDGLODQ�PRGHUQ�GL�PDVD�SDQGHPL�&RYLG����PHQXMX�

VDGDU� EHUNRQVWLWXVL�� ,VX� LQL� PHQMDGL� PHQDULN�� VHEDE� GL� WHQJDK� PHZDEDKQ\D�

SDQGHPL� &RYLG����� WLGDN� DGD� KDODQJDQ� EDJL� SDUD� SHQFDUL� NHDGLODQ� GDODP�

PHQHJDNNDQ�NHDGLODQ��NHSDVWLDQ�KXNXP��GDQ�KDN�NRQVWLWXVLRQDO�PHUHND��QDPXQ�

WHWDS� GHQJDQ�PHPDWXKL� SURWRNRO� NHVHKDWDQ�� VHKLQJJD� VLVWHP� SHUDGLODQ� EHUMDODQ�

GHQJDQ�EDLN�GDQ�VHVXDL�GHQJDQ�UXKQ\D�VHUWD�SHQ\HEDUDQ�YLUXV�&RYLG����MXJD�GDSDW�

GLWHNDQ�GDQ�GLDWDVL��6HODLQ�LWX��PDV\DUDNDW�GLKDUDSNDQ�VHPDNLQ�VDGDU�EHUNRQVWLWXVL��

VHPDNLQ�VDGDU�EDKZD�KDN�NRQVWLWXVLRQDO�PHUHND�KDUXV�GLWHJDNNDQ�GDQ�GLMXQMXQJ�

WLQJJL�WDQSD�GLVNULPLQDVL���

�

7XOLVDQ� VHGHUKDQD� LQL� WLGDN� EHUPDNVXG� XQWXN� PHQMDVWLILNDVL� EDKZD� VLVWHP�

SHUDGLODQ�\DQJ�VHODPD�LQL�VXGDK�EHUMDODQ�WLGDN�PHPEHULNDQ�NHSDVWLDQ�KXNXP�VHUWD�

KDN� NRQVWLWXVLRQDO� SDUD� SHQFDUL� NHDGLODQ� GDQ� PDV\DUDNDW� WHUODQJJDU�� 1DPXQ��

KHQGDN� PHPEHUL� SLOLKDQ� VXGXW� SDQGDQJ� ODLQ�� PHVNLSXQ� WLGDN� GDSDW� GLKLQGDUL�

SLNLUDQ�SLNLUDQ� \DQJ� EHULULVDQ� VDWX� VDPD� ODLQ��'L� WHQJDK�PHZDEDKQ\D� SDQGHPL�

&RYLG����� VLVWHP� SHUDGLODQ� PRGHUQ� \DQJ� GLXVXQJ� KDUXV� GDSDW� PHPEHULNDQ�
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NHSDVWLDQ� KXNXP� GDQ� UDVD� NHDGLODQ� NHSDGD� SDUD� SLKDN��'DODP� WXOLVDQ� LQL� DNDQ�

GLODNXNDQ�NDMLDQ�XQWXN�PHQJHWDKXL�EDKZD� VLVWHP�SHUDGLODQ�PRGHUQ��NKXVXVQ\D�

GDODP�KDO�LQL�VLVWHP�SHUDGLODQ�GL�0DKNDPDK�.RQVWLWXVL��\DQJ�VXGDK�PHQJJXQDNDQ�

WHNQRORJL�GLJLWDOLVDVL�GDODP�SURVHV�EHUDFDUD�GL�0DKNDPDK�.RQVWLWXVL�GLKDUDSNDQ�

GDSDW�EHUMDODQ�GHQJDQ�EDLN�� WUDQVSDUDQ��GDQ� OHELK�EHULQWHJULWDV�� VHUWD� DNXQWDEHO��

'HQJDQ� VHPDNLQ� EDQ\DNQ\D� NDMLDQ�NDMLDQ� PHQJHQDL� SHUPDVDODKDQ� GL� DWDV��

GLKDUDSNDQ� GDSDW�PHQMDGL� EDKDQ�PDVXNDQ� GDQ� UXMXNDQ� NHSDGD� SHPHULQWDK� GDQ�

PDV\DUDNDW� EDJDLPDQD� PHQFLSWDNDQ� VLVWHP� SHUDGLODQ� PRGHUQ� GL� WHQJDK�

PHZDEDKQ\D�SDQGHPL�&RYLG������

�

.DMLDQ� LQL� PHQJJXQDNDQ� SHQHOLWLDQ� KXNXP� QRUPDWLI� DWDX� GHQJDQ� SHQGHNDWDQ�

QRUPDWLI� \DQJ� GLVHEXW� MXJD� GHQJDQ� SHQHOLWLDQ� GRNWULQDO�� \DLWX� PHQJJXQDNDQ�

SHQGHNDWDQ� GDODP� SHQ\HOHVDLDQ� SHUPDVDODKDQ� GHQJDQ� SHQGHNDWDQ� SHUDWXUDQ�

SHUXQGDQJ�XQGDQJDQ� �VWDWH� DSSURDFK��� GDQ� SHQGHNDWDQ� NRQVHS� �FRQFHSWXDO�

DSSURDFK�� XQWXN� PHQGDSDWNDQ� GDWD� \DQJ� DNXUDW�� %DKZD� WHUKDGDS� XSD\D�

SHQFHJDKDQ�� SHQ\HEDUDQ�� GDQ� SHPXWXVDQ� YLUXV� &RYLG���� PHPEXWXKNDQ�

NHGLVLSOLQDQ�SDGD�EDQ\DN�DVSHN�WHUXWDPD�NHKLGXSDQ�VRVLDO�PDV\DUDNDW��'L�WHQJDK�

PHZDEDKQ\D�SDQGHPL�&RYLG�����KXNXP�\DQJ�EHUODNX�KDUXV�GDSDW�PHQFLSWDNDQ�

NHSDVWLDQ�KXNXP�GDQ�EHUNHDGLODQ��3HPHULQWDK�KDUXV�VHVHJHUD�PXQJNLQ�PHQJDPELO�

ODQJNDK�ODQJNDK� PHODOXL� NHELMDNDQ�NHELMDNDQ� \DQJ� EHUNHDGLODQ� JXQD� PHPXWXV�

PDWD� UDQWDL� SHQ\HEDUDQ� &RYLG����� QDPXQ� WHWDS� WLGDN� PHQLQJJDONDQ� SURVHV�

SHQHJDNDQ�KXNXP�PHODOXL�VXSUHPDVL�NRQVWLWXVL��.DMLDQ�LQL�PHQJJXQDNDQ�PHWRGH�

\XULGLV�QRUPDWLI>�@�DWDX�PHQXUXW�:LJQMRVRHEURWR�DGDODK�SHQHOLWLDQ�GRFWULQDO�>��@�

\DLWX�NDMLDQ�\DQJ�PHQJJXQDNDQ�OHJLV�SRVLWLYLV��\DQJ�PHQ\DWDNDQ�EDKZD�KXNXP�

LGHQWLN�GHQJDQ�QRUPD�QRUPD�WHUWXOLV�\DQJ�GLEXDW�GDQ�GLXQGDQJNDQ�ROHK�OHPEDJD�

DWDX� SHMDEDW� \DQJ� EHUZHQDQJ�� 6HODLQ� LWX� GDODP� NRQVHSVL� LQL� GLSDQGDQJ� KXNXP�

VHEDJDL� VXDWX� VLVWHP�QRUPDWLI� \DQJ� EHUVLIDW� RWRQRP�� WHUWXWXS�� GDQ� WHUOHSDV� GDUL�

NHKLGXSDQ� PDV\DUDNDW�� 'LOLKDW� GDUL� VXGXW� WXMXDQQ\D�� SHQHOLWLDQ� LQL� VHNDOLJXV�

PHUXSDNDQ�SHQHOLWLDQ�³SUREOHP�VROXWLRQ´�>��@�GDODP�KDO�LQL�DGDODK�VROXVL�EHUXSD�
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OHJDO� UHPHG\� WHUKDGDS�SHUPDVDODKDQ�GDODP�PHQFLSWDNDQ�KXNXP�EHUNHDGLODQ� GL�

WHQJDK�SDQGHPL�&RYLG������

�

-HQLV� GDWD� \DQJ� GLSHUJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD� VHNXQGHU� \DQJ�

WHUGLUL� DWDV� EDKDQ�EDKDQ� KXNXP�� EDLN� EDKDQ�EDKDQ� KXNXP� SULPHU�� VHNXQGHU��

PDXSXQ�WHUVLHU��%DKDQ�EDKDQ�KXNXP�SULPHU�GLPDNVXG�GL�DQWDUDQ\D�88'�������

3HUDWXUDQ� 0DKNDPDK� .RQVWLWXVL� 1RPRU� �� 7DKXQ� ����� WHQWDQJ� 7DWD� %HUDFDUD�

GDODP� 3HUNDUD� 3HQJXMLDQ� 8QGDQJ�8QGDQJ�� NRQVWLWXVL� PDXSXQ� DWXUDQ�DWXUDQ�

SHODNVDQD�GDUL�SHPHULQWDK�GDQ�VXUDW�HGDUDQ��6HPHQWDUD�LWX��EDKDQ�EDKDQ�KXNXP�

VHNXQGHU�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�� DQWDUD� ODLQ�� WHUGLUL� DWDV� OLWHUDWXU��

KDVLO�KDVLO�SHQHOLWLDQ�\DQJ�UHOHYDQ�GHQJDQ�PDVDODK�\DQJ�GLWHOLWL��WXOLVDQ�DWDX�DUWLNHO�

\DQJ� GLPXDW� GDODP� MXUQDO�MXUQDO� DWDX�PHGLD� SXEOLNDVL� LOPLDK� ODLQ� \DQJ� UHOHYDQ�

GHQJDQ�PDVDODK�\DQJ�GLWHOLWL��PDNDODK�DWDX�NDU\D�WXOLV�\DQJ�GLVDPSDLNDQ�GDODP�

SHUWHPXDQ�SHUWHPXDQ� LOPLDK� �VHPLQDU��ZRUNVKRS�� VLPSRVLXP�� GDQ� VHEDJDLQ\D���

6HGDQJNDQ� EDKDQ�EDKDQ� KXNXP� WHUVLHU� \DQJ� PHPEHULNDQ� SHQMHODVDQ� WHUKDGDS�

EDKDQ�EDKDQ�KXNXP�SULPHU�PDXSXQ�VHNXQGHU�GDODP�SHQHOLWLDQ�LQL�DGDODK�EHUXSD�

NDPXV�GDQ�HQVLNORSHGLD�>��@�

�

���� 6LVWHP� 3HUDGLODQ� 0RGHUQ� GL� 0DVD� 3DQGHPL� &RYLG���� 0HQXMX� 6DGDU�

%HUNRQVWLWXVL�

3HQJDGLODQ� PHUXSDNDQ� WHPSDW� EHUODQJVXQJQ\D� SURVHV� SHQHJDNNDQ� KXNXP� GDQ�

NHDGLODQ�� VHGDQJNDQ� NHZHQDQJDQ�PHODNVDQDNDQ� SHUDGLODQ� LWX� VHQGLUL� EHUDGD� GL�

WDQJDQ� OHPEDJD� NHKDNLPDQ�>��@� 7XJDV� SHQJDGLODQ� LQL� DGDODK� PHQHULPD��

PHPHULNVD�� PHQJDGLOL�� GDQ� PHQ\HOHVDLNDQ� SHUNDUD� \DQJ� GLDMXNDQ� NHSDGDQ\D��

6HODLQ� LWX�� SHQJDGLODQ� PHPSXQ\DL� NHZDMLEDQ� XQWXN� PHQHJDNNDQ� KDN�

NRQVWLWXVLRQDO� SDUD� SHQFDUL� NHDGLODQ� GDQ�PDV\DUDNDW�� VHUWD� EHUNHZDMLEDQ� XQWXN�

PHZXMXGNDQ� VXDWX� SHUDGLODQ� \DQJ� VHGHUKDQD�� FHSDW�� GDQ� ELD\D� ULQJDQ� \DQJ�

PHUXSDNDQ� SULQVLS�SULQVLS� GDODP� VLVWHP� DGPLQLVWUDVL� \XVWLVLDO� VHEXDK� OHPEDJD�

SHQJDGLODQ�� 1DPXQ�� GHQJDQ� PHZDEDKQ\D� YLUXV� &RYLG����� IXQJVL� GDQ� WXJDV�
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SHQJDGLODQ�VXVDK�XQWXN�GLODNVDQDNDQ��8QWXN�LWX��PHODOXL�7,.��WHODK�PHPDNVD�GDQ�

PHPSHUFHSDW�VLVWHP�SHUDGLODQ�PRGHUQ�GDSDW�WHUODNVDQD���

�

'DODP� HUD� UHYROXVL� LQGXVWUL� ����� SHUNHPEDQJDQ� 7,.� WDPSDN� SDGD� SURVHV�

GLJLWDOLVDVL�GL�EHUEDJDL�VLVL��5HYROXVL�LQGXVWUL�����PHQXUXW�:LNLSHGLD��PHUXSDNDQ�

WUDQVIRUPDVL�NRPSUHKHQVLI>��@�GDUL�NHVHOXUXKDQ�DVSHN�SURGXNVL�GL�LQGXVWUL�PHODOXL�

SHQJJDEXQJDQ� WHNQRORJL� GLJLWDO� GDQ� LQWHUQHW� GHQJDQ� LQGXVWUL� NRQYHQVLRQDO�>��@�

6HGDQJNDQ�PHQXUXW� 6FKOHFKWHQGDKO>��@� GNN�� UHYROXVL� LQGXVWUL� ����PHQHNDQNDQ�

NHSDGD� XQVXU� NHFHSDWDQ� GDUL� NHWHUVHGLDDQ� LQIRUPDVL�� \DLWX� VHEXDK� OLQJNXQJDQ�

LQGXVWUL�GLPDQD�VHOXUXK�HQWLWDVQ\D�VHODOX�WHUKXEXQJ�GDQ�PDPSX�EHUEDJL�LQIRUPDVL�

VDWX� GHQJDQ� \DQJ� ODLQ�� 6HODQMXWQ\D�� PHQXUXW� .DJHUPDQQ>��@� GNN�� LQGXVWUL� ����

DGDODK� LQWHJUDVL� GDUL�&\EHU� 3K\VLFDO� 6\VWHP� �&36�� GDQ� ,QWHUQHW� RI� 7KLQJV� DQG�

6HUYLFHV� �,R7�GDQ� ,R6��NH�GDODP�SURVHV� LQGXVWUL� \DQJ�PHOLSXWL�PDQXIDNWXU�GDQ�

ORJLVWLN� VHUWD� SURVHV� ODLQQ\D�� 6HJDODQ\D� VDOLQJ� WHULQWHJUDVL� VHUWD� PDPSX�

PHQJDQDOLVLV� GDQ� PHQGLDJQRVD� VXDWX� PDVDODK� WDQSD� SHUOX� DGDQ\D� EDQWXDQ�

PDQXVLD�>��@� 'XQLD� SHQJDGLODQ� MXJD� WLGDN� OXSXW� GDUL� SHUNHPEDQJDQ� 7,.� \DQJ�

SHVDW��3HQJJXQDDQ�7,.�MXVWUX�VHPDNLQ�EHUGDPSDN�SDGD�NHPXGDKDQ�SHOD\DQDQ�GDQ�

DNVHV�NHDGLODQ�NKXVXVQ\D� OHPEDJD�SHQJDGLODQ�GL� WHQJDK�PHZDEDKQ\D�SDQGHPL�

&RYLG������

�

3HQJJXQDDQ� 7,.� GDODP� GXQLD� SHQJDGLODQ� �\XGLVLDO�� GL� EHUEDJDL� QHJDUD� EXNDQ�

EDUDQJ�EDUX��GDSDW�GLOLKDW�DQWDUD�ODLQ�>��@�

�� ,QWHU�$PHULFDQ�'HYHORSPHQW�%DQN��,'%��PHQ\HEXW�EDKZD�SHQJJXQDDQ�7,.�

GDODP�OHPEDJD�SHUDGLODQ�PHPLOLNL�EHEHUDSD�IXQJVL��)XQJVL�WHUVHEXW��\DLWX������

HILVHQVL� GDQ� HIHNWLYLWDV� PDQDMHPHQ� SHUNDUD�� GHQJDQ� PHPSHUFHSDW� ZDNWX�

SHPURVHVDQ� GDQ� SHQLQJNDWDQ� NXDOLWDV� LQIRUPDVL�� �LL�� PHPXGDKNDQ� DNVHV�

NHSDGD� OD\DQDQ�SHUDGLODQ� EDJL� SDUD� SLKDN�� GHQJDQ�PHQJJXQDNDQ� DODW� NHUMD�

\DQJ�EHUVLIDW�GDULQJ��RQOLQH��VHSHUWL�SHQGDIWDUDQ�SHUNDUD�VHFDUD�GDULQJ�DWDX�

VHFDUD�YLUWXDO��GDQ��LLL��PHQLQJNDWNDQ�WUDQVSDUDQVL�GHQJDQ�PHPIDVLOLWDVL�DNVHV�
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LQIRUPDVL�� SHQJDPDQDQ� GRNXPHQ� KXNXP�� VHUWD� PHQJXUDQJL� PXQFXOQ\D�

SHOXDQJ�PDILD�SHUDGLODQ����

�� $XVWUDOLD� PHQJJXQDNDQ� VLVWHP� \DQJ� GLVHEXW� GHQJDQ� 2QOLQH� 'LVSXWH�

5HVROXWLRQ��

�� $PHULND� 6HULNDW� GLVHEXW� GHQJDQ� 3XEOLF� $FFHVV� WR� (OHFWURQLF� 5HFRUGV�

�3$&(5��DQG�0DQDJHPHQW�DQG�(OHFWURQLF�&DVH�)LOHV��&0�(&)����

�� &DVH�0DQDJHPHQW�6\VWHP� �&06��PHUXSDNDQ� VLVWHP�\DQJ�GLSHUJXQDNDQ�GL�

QHJDUD�QHJDUD�(URSD��

�� ,QGRQHVLD��SHQJJXQDDQ�VLVWHP�\DQJ�EHUEDVLV�WHNQRORJL�LQL�GDSDW�PHQMDGL�NXQFL�

SHQWLQJ�GDODP�VLVWHP�DGPLQLVWUDVL�\XVWLVLDO�VHEDJDL�VHEXDK�OHPEDJD�SHUDGLODQ��

3HQJJXQDDQ� 7,.� LQL� KDUXV� PHPSHUKDWLNDQ� SULQVLS� LPSDUVLDOLWDV� GDQ�

LQGHSHQGHQVL�������

�
.HKDGLUDQ� OD\DQDQ�GHQJDQ�PHQJJXQDNDQ�H�OLWLJDWLRQ�PHQMDGL� WDQGD�GLPXODLQ\D�

HUD� EDUX� VLVWHP� SHUDGLODQ� PRGHUQ� GL� ,QGRQHVLD�� 6HODLQ� WUDQVIRUPDVL� GHQJDQ�

PHPDQIDDWNDQ�WHNQRORJL�GLJLWDO��KDO�LQL�MXJD�PHUXSDNDQ�XSD\D�XQWXN�PHODNXNDQ�

UHIRUPDVL� GL� GXQLD� SHUDGLODQ� ,QGRQHVLD� �MXVWLFH� UHIRUP��� VHUWD� PHPEHULNDQ�

NHPXGDKDQ�NHSDGD�SDUD�SHQFDUL�NHDGLODQ�GDQ�PDV\DUDNDW��6HKLQJJD��SDUD�SHQFDUL�

NHDGLODQ�GDQ�PDV\DUDNDW�WLGDN�SHUOX�GDWDQJ�NH�SHQJDGLODQ��'HQJDQ�PHQVLQHUJLNDQ�

WHNQRORJL� LQIRUPDVL� �7,�� GDQ� KXNXP� DFDUD� �,7� IRU� MXGLFLDU\��� PDND� UHIRUPDVL�

SHUDGLODQ� GDODP� UDQJND� PHZXMXGNDQ� SHUDGLODQ� \DQJ� DJXQJ� VHNDOLJXV� XQJJXO�

PHQMDGL�VXDWX�NHQLVFD\DDQ��6HEDE��VDODK�VDWX�FLUL�GDUL�SHUDGLODQ�\DQJ�XQJJXO��FRXUW�

H[FHOOHQW��DGDODK�DGDQ\D�DNVHV�WUDQVSRUWDVL�GDQ�DNXQWDELOLWDV�NHSDGD�PDV\DUDNDW��

NKXVXVQ\D�NHSDGD�SDUD�SHQFDUL�NHDGLODQ�>��@�

�

3HUNHPEDQJDQ�WHNQRORJL�GL�WHQJDK�SDQGHPL�&RYLG����\DQJ�EHULPEDV�SDGD�SURVHV�

SHUVLGDQJDQ�\DQJ�GLODNVDQDNDQ�VHFDUD�PRGHUQ�MXJD�PHQJJXQDNDQ�VLVWHP�SHUDGLODQ�

VHFDUD�GDULQJ��0DQIDDW�GDUL�SHQHUDSDQ�H�FRXUW�GL�WHQJDK�SDQGHPL�&RYLG�����DQWDUD�

ODLQ�>��@� ���� DGPLQLVWUDVL� SHUNDUD� OHELK� PXGDK� GDQ� WUDQVSDUDQ�� ���� DVDV�
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NHEHUPDQIDDWDQ�� ���� DVDV� VHGHUKDQD�� FHSDW�� GDQ� ELD\D� ULQJDQ� GDQ� NKXVXV� XQWXN�

0DKNDPDK� .RQVWLWXVL� EHUODNX� DVDV� JUDWLV� DOLDV� WLGDN� GLSXQJXW� ELD\D� GDODP�

EHUDFDUD� GL�0DKNDPDK�.RQVWLWXVL�� ���� GRNXPHQ� WHUDUVLS� VHFDUD� EDLN� GDQ� GDSDW�

GLDNVHV�GDUL�EHEHUDSD�ORNDVL�GDQ�PHGLD������PHQHNDQ�SHQ\HEDUDQ�YLUXV�&RYLG�����

����PLQLPQ\D�WHUMDGL�NHVDODKDQ������WUDQVSDUDQVL������HIHNWLI������HILVLHQVL��GDQ������

SURIHVLRQDO��

�

6HODLQ� LWX�� KDNLP� MXJD� PHPSXQ\DL� SHUDQ� SHQWLQJ� GDODP� UDQJND� PRGHUQLVDVL�

SHUDGLODQ� ,QGRQHVLD� EHUEDVLV� HOHNWURQLN� �H�OLWLJDVL��� 6HKLQJJD�� VLVWHP� SHUDGLODQ�

PRGHUQ�EHUEDVLV�GLJLWDO�\DQJ�WUDQVSDUDQ��EHULQWHJULWDV��GDQ�DNXQWDEHO�GLKDUDSNDQ�

KDUXV�GDSDW�PHZXMXGNDQ�SHUDGLODQ�\DQJ�FHSDW��ELD\D�ULQJDQ��NKXVXV�0DKNDPDK�

.RQVWLWXVL�� WDQSD� GLSXQJXW� ELD\D��� HIHNWLI�� GDQ� HILVLHQ�� VHUWD� PHQFLSWDNDQ� SDUD�

DSDUDWXU� \DQJ� SURIHVLRQDO� WHUPDVXN� KDNLP�� +DNLP� \DQJ� EHUWXJDV� PHQHJDNNDQ�

KXNXP�GDQ�NHDGLODQ��GDODP�PHQMDWXKNDQ�SXWXVDQQ\D�KDUXV�PHPSHUKDWLNDQ� WLJD�

KDO� \DQJ� VDQJDW� HVHQVLDO�� \DLWX�� NHDGLODQ� �JHUHFKWLJKHLW��� NHPDQIDDWDQ�

�]ZFKPDWLJKHLW��� GDQ� NHSDVWLDQ� �UHFKVHFKHUKHLW��>��@� 6HODLQ� LWX�� OHELK� ODQMXW�

PHQXUXW�$KPDG�)DULK�6KRIL�0XKWDU��SHUDQ�KDNLP�PHQXMX�PRGHUQLVDVL�SHUDGLODQ�

,QGRQHVLD�EHUEDVLV�HOHNWURQLN��H�OLWLJDVL��\DLWX�VHEDJDL�EHULNXW��

�� +DNLP�KDUXV�WXUXW�VHUWD�EHUSHUDQ�DNWLI�PHPEDQJXQ�VLVWHP�SHUDGLODQ�GL�HUD�����

GHQJDQ�EHUEDVLV�WHNQRORJL�GLJLWDOLVDVL��

�� +DNLP� KDUXV� UHVSRQVLI� GHQJDQ� VHODOX� PHQJLNXWL� SHUNHPEDQJDQ� WHNQRORJL�

LQIRUPDVL�GL�OLQJNXQJDQ�SHQJDGLODQ��

�� +DNLP�KDUXV�PDPSX�PHQGXNXQJ�VHWLDS�NHELMDNDQ�GL�OLQJNXQJDQ�SHQJDGLODQ��

�� 'DODP� GLUL� VHWLDS� KDNLP� KDUXV� WHUEDQJXQ� NHVDGDUDQ� \DQJ� WLQJJL� EDKZD��

SHUNHPEDQJDQ�WHNQRORJL�LQIRUPDVL�MXVWUX�PHPSHUPXGDK�SHNHUMDDQ�PHUHND�GDQ�

OHELK�FHSDW�GDQ�WHSDW�GDQ�GDSDW�PHPEHULNDQ�UDVD�NHDGLODQ�GDQ�NHSDVWLDQ�KXNXP���

�

�

�
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0DKNDPDK�.RQVWLWXVL�5HSXEOLN�,QGRQHVLD�%HUEDVLV�7,.�

0DKNDPDK� .RQVWLWXVL� �0.�� VHEDJDL� VDODK� VDWX� SHODNX� NHNXDVDDQ� NHKDNLPDQ�

VHEDJDLPDQD�\DQJ�GLDWXU�GDODP�3DVDO���&�88'�������KDGLU�GHQJDQ�WLGDN�PHQXWXS�

GLUL� GDUL� NHPDMXDQ� WHNQRORJL� PHODOXL� SHQJHPEDQJDQ� VLVWHP� SHUDGLODQ� EHUEDVLV�

SDGD�SHPDQIDDWDQ�7,.��'DODP�PHODNVDQDNDQ�WXJDV�SHUDGLODQ��0.�KDGLU�GHQJDQ�

EHUDGDSWDVL� SDGD� 7,.�� 3DGD� VLWXDVL� VDDW� LQL� GDQ� GDODP� NRQGLVL� PHZDEDKQ\D�

SDQGHPL� &RYLG����� SHODNVDQDDQ� WXJDV� GDQ� WDQJJXQJ� MDZDEQ\D�� PHPDNVD� 0.�

KDUXV� EHNHUMD� GHQJDQ�PHQJJXQDNDQ� WHNQRORJL� GLJLWDOLVDVL�� VHKLQJJD� GLPDQDSXQ�

EHUDGD�GDSDW�EHNHUMD�GHQJDQ�SHQXK�WDQJJXQJ�MDZDE��6HODLQ�LWX��SDUD�SLKDN�\DQJ�

EHUSHUNDUD�GDQ�PDV\DUDNDW�XPXP�MXJD�GDSDW�PHQJDNVHV�GDQ�PHQJLNXWL�LQIRUPDVL�

WHUNDLW�GHQJDQ�SHUNHPEDQJDQ�SHUNDUD�GDQ�LQIRUPDVL�LQIRUPDVL�ODLQQ\D��0.�VXGDK�

PHQ\LDSNDQ�EHUEDJDL�ILWXU�\DQJ�GDSDW�GLDNVHV�ROHK�SDUD�SLKDN�\DQJ�EHUSHUNDUD�GDQ�

PDV\DUDNDW�XPXP��\DQJ�GDSDW�GLOLKDW�GDODP�ODPDQ�ZZZ�PNUL�LG��0HODOXL�ODPDQ�

0.�LQL��PHPEXNWLNDQ�EDKZD�0.�VHODOX�EHUXVDKD�XQWXN�PHQFLSWDNDQ�WUDQVSDUDQVL�

GDQ� PHPEHULNDQ� NHPXGDKDQ� EDJL� SDUD� SHQFDUL� NHDGLODQ� JXQD� PHQJLNXWL�

SHUNHPEDQJDQ�VHUWD�NHEXWXKDQ�SDUD�SLKDN�\DQJ�EHUSHUNDUD�GDQ�PDV\DUDNDW�>��@�

6HODLQ� LWX�� 0.� MXJD� EHUXSD\D� PHQMDGLNDQ� ODPDQQ\D� VHEDJDL� DODW� \DQJ�

PHPXGDKNDQ�DNVHV�PDV\DUDNDW�GDODP�PHQJDNVHV�EHUEDJDL�LQIRUPDVL��EDLN�\DQJ�

EHUVLIDW�DGPLQLVWUDVL�\XGLVLDO�PDXSXQ�DGPLQLVWUDVL�XPXP��+DO�LQL�VHMDODQ�GHQJDQ�

YLVL� GDQ� PLVL� 0.�� \DNQL� PHQMDGL� SHUDGLODQ� PRGHUQ� GDQ� WHUSHUFD\D�>��@� 0.�

PHQXUXW� *XQWXU� +DP]DK�� PHUXSDNDQ� SHUDGLODQ� \DQJ� PHQHUDSNDQ� VLVWHP�

PDQDMHPHQ�SHUNDUD�EHUEDVLV�HOHNWURQLN��0DVLK�PHQXUXW�*XQWXU�+DP]DK��EDKZD�

VDDW�LQL�SDGD�OHYHO�NHELMDNDQ�PDXSXQ�OHYHO�HNVHNXVL�GLEXWXKNDQ�PHPLOLNL�PLQGVHW�

\DQJ�VDPD��\DNQL�EDJDLPDQD�PHQGRURQJ�GDQ�PHPEDQJXQ�0.�VHEDJDL�OHPEDJD�

SHUDGLODQ�\DQJ�PRGHUQ�GDQ�DNXQWDEHO�VHUWD�WHUSHUFD\D�>��@�%HUEDJDL�ILWXU�WHUNDLW�

GHQJDQ� SHUNDUD� GDODP� ODPDQ�ZZZ�PNUL�LG�� DQWDUD� ODLQ�� ILWXU� VWUHDPLQJ�GHQJDQ�

PHQJLNXWL� SHUVLGDQJDQ� VHFDUD� ODQJVXQJ�� SHUPRKRQDQ� RQOLQH�� &DVH� 7UDFNLQJ�

�3HQHOXVXUDQ� 3HUNDUD��� .RQVXOWDVL� 3HUNDUD�� 3XWXVDQ�� 5LVDODK�� ,NKWLVDU� 3XWXVDQ��



����
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$QRWDVL�3XWXVDQ��-DGZDO�6LGDQJ��GDQ�ODLQQ\D��6HODLQ�WHUNDLW�GHQJDQ�SHUNDUD��ODPDQ�

0.�MXJD�PHPXDW�PHQJHQDL� LQIRUPVL� WHUNDLW�DGPLQLVWUDVL�XPXP��VHSHUWL�6LVWHP�

/D\DQDQ� 3HQJDGDDQ� 6HFDUD� (OHNWURQLN� �/36(��� -DULQJDQ� 'RNXPHQWDVL� GDQ�

,QIRUPDVL�+XNXP� �-',+���:KLVWOH�%ORZLQJ�6\VWHP��/DSRUDQ�7DKXQDQ��/DSRUDQ�

.LQHUMD�� /DSRUDQ� $QJJDUDQ�� -XUQDO� .RQVWLWXVL��&RQVWLWXWLRQDO� 5HYLHZ�� 0DMDODK�

.RQVWLWXVL��GDQ�PDVLK�EDQ\DN�ODJL�ODLQQ\D��)LWXU�ILWXU�WHUVHEXW�PHQXQMXNNDQ�0.�

EHUXSD\D�PHQHUDSNDQ�NHPRGHUHQDQ�SULQVLS�WUDQVSDUDQVL�0.���

�

6HLULQJ� GHQJDQ� VHPDNLQ� PHQLQJNDWQ\D� ZDEDK� YLUXV� &RYLG���� GDQ� SHQHUDSDQ�

3HPEDWDVDQ�6RVLDO�%HUVNDOD�%HVDU��36%%��VHFDUD�NHWDW�GL�ZLOD\DK�'.,�-DNDUWD��

0.�MXJD�WXUXW�PHQJDPELO�NHELMDNDQ�WHJDV�XQWXN�PHQ\HOHQJJDUDNDQ�SHUVLGDQJDQ�

VHFDUD� YLUWXDO�� 3DQGHPL� &RYLG���� \DQJ� PHPDNVD� KDPSLU� VHPXD� ELGDQJ�

PHQLQJJDONDQ� SROD� ODPD� \DQJ� VXGDK� WHUEHQWXN� GDODP� PHODNVDQDNDQ� NHJLDWDQ�

VHKDUL�KDUL�WHUPDVXN�NHJLDWDQ�SHUVLGDQJDQ�\DQJ�ELDVD�GLODNXNDQ�GHQJDQ�FDUD�WDWDS�

PXND�GDQ�EHUWHPX�ODQJVXQJ��EHUDOLK�GHQJDQ�PHQJJXQDNDQ�SROD�YLUWXDO��$UWLQ\D��

0DMHOLV� +DNLP� .RQVWLWXVL� EHUDGD� GL� UXDQJ� VLGDQJ� 0.�� VHPHQWDUD� SDUD� SLKDN�

GLSHUNHQDQNDQ�KDGLU�KDQ\D�VHFDUD�YLUWXDO��6HODLQ�LWX��SHQJDMXDQ�SHUPRKRQDQ�MXJD�

VHEDJLDQ�EHVDU�GLODNXNDQ�VHFDUD�RQOLQH�� VHKLQJJD�NHPXGDKDQ�\DQJ�GLGDSDW�ROHK�

SDUD�SLKDN�\DQJ�EHUSHUNDUD�GL�0.�DGDODK�SDUD�SLKDN�WLGDN�SHUOX�UHSRW�PHPEDZD�

EHUNDV�SHUPRKRQDQ�NH�0.��'DVDU�KXNXP�SHODNVDQDDQ�SURVHV�SHUVLGDQJDQ�WHUVHEXW�

GLDWXU�GDODP�3HUDWXUDQ�0DKNDPDK�.RQVWLWXVL�1RPRU���7DKXQ������WHQWDQJ�7DWD�

%HUDFDUD�GDODP�3HUNDUD�3HQJXMLDQ�8QGDQJ�8QGDQJ���

�

�

�

�

�
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���� 3HQXWXS�

D� 0HODOXL� VLVWHP� SHUDGLODQ� PRGHUQ� EHUEDVLV� 7,.� GLKDUDSNDQ� GDSDW� OHELK�

PHQJKDVLONDQ� UDVD� NHDGLODQ�� NHSDVWLDQ� KXNXP�� WUDQVSDUDQ�� HILVLHQ�� HIHNWLI��

EHULQWHJULWDV��VHUWD�DNXQWDEHO���

E� 0HODOXL� VLVWHP�SHUDGLODQ�PRGHUQ�ZDODXSXQ�GL� WHQJDK�PHZDEDKQ\D�SDQGHPL�

&RYLG���� \DQJ�PHUXSDNDQ� NULVLV� JOREDO� WLGDN�PHQMDGLNDQ� SURVHV� SHQHJDNDQ�

KXNXP�WHUKHQWL��QDPXQ��VLVWHP�SHUDGLODQ�NLWD�KDUXV�GDSDW�PHQJLNXWL�NHEXWXKDQ�

GDQ� SHUNHPEDQJDQ� PDV\DUDNDW�� NDUHQD� WLGDN� DNDQ� SHUQDK� SURVHV� GDODP�

SHQHJDNDQ�KXNXP�WHUKHQWL�ZDODX�VHGHWLNSXQ��

F� 0HODOXL� VLVWHP� SHUDGLODQ�PRGHUQ� GL� PDVD� SDQGHPL� &RYLG����� VHPXD� ZDUJD�

QHJDUD� WHWDS� GDSDW� PHPSHUWDKDQNDQ� KDN� NRQVWLWXVLRQDOQ\D�� VHKLQJJD� SDGD�

VHWLDS�ZDUJD�QHJDUD�WHUFLSWD�VDGDU�EHUNRQVWLWXVL���

�

�

�
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5HIHUHQVL 

>�@� 3DVDO���DQJND���88�.HNXDVDDQ�.HKDNLPDQ�PHQ\DWDNDQ�EDKZD�� µ.HNXDVDDQ�

.HKDNLPDQ�DGDODK�NHNDXVDDQ�QHJDUD�\DQJ�PHUGHND�XQWXN�PHQ\HOHQJJDUDNDQ�

SHUDGLODQ� JXQD�PHQHJDNNDQ� KXNXP� GDQ� NHDGLODQ� EHUGDVDUNDQ� 3DQFDVLOD� GDQ�

8QGDQJ�8QGDQJ� 'DVDU� 1HJDUD� 5HSXEOLN� ,QGRQHVLD� 7DKXQ� ������ GHPL�

WHUVHOHQJJDUDQ\D�1HJDUD�+XNXP�5HSXEOLN�,QGRQHVLD¶��

>�@� .RQVLGHUDQ� µ0HQLPEDQJ¶� 8QGDQJ�8QGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�

.HNXDVDDQ� .HKDNLPDQ�� /HPEDUDQ� 1HJDUD� 5HSXEOLN� ,QGRQHVLD� 7DKXQ� �����

1RPRU������7DPEDKDQ�/HPEDUDQ�1HJDUD�5HSXEOLN�,QGRQHVLD�1RPRU�������

>�@� 6XNPDQD��0D\XVHI��)DODVLIDK�$QL�<XQLDUWL��7KH�3DWKRJHQHVLV�&KDUDFWHULVWLFV�

DQG�6\PSWRP�RI�&RYLG����LQ�WKH�&RQWH[W�RI�(VWDEOLVKLQJ�D�1XUVLQJ�'LDJQRVLV��

-XUQDO�.HVHKDWDQ�3DVDN�%XPL�.DOLPDQWDQ��9RO�����1R�������-XQL�������

>�@� 'MDODQHW��5L\DQWL��-RQDWDQ�/DVVD��'DYLQ�6HWLDPDUJD��$UXPLQLQJVLK�6XGMDWPD��

0RFKDPDG� ,QGUDZDQ�� %XGL� +DU\DQWR�� &KRLUXO� 0DKIXG�� 0XKDPPDG�

6DEDUXGGLQ�6LQDSR\��6XVDQWL�'MDODQWH��,ULQD�5DIOLDQD��/DOX�$GL�*XQDZDQ��*XVWL�

$\X�.WXW�6XUWLDUL��+HQQ\�:DUVLODK��5HYLHZ�DQG�DQDO\VLV�RI�FXUUHQW�UHVSRQVHV�

WR�&29,'���� LQ� ,QGRQHVLD��3HULRG� RI� -DQXDU\� WR�0DUFK� ������ (/6(9,(5��

3URJUHVV� LQ� 'LVDVWHU� 6FLHQFH�� 9ROXPH� ��� $SULO� ������ '2,��

KWWSV���GRL�RUJ���������M�SGLVDV��������������

>�@� .RQVLGHUDQV�0HQLPEDQJ�KXUXI�E�.HSSUHV����������

>�@� .RQVLGHUDQV�0HQLPEDQJ�KXUXI�F�.HSSUHV����������

>�@� 0DNVXG�VXUDW�HGDUDQ�LQL�DGDODK�XQWXN�PHQJDWXU�SHPEHQWXNDQ�GDQ�RSWLPDOLVDVL�

6DWXDQ� 7XJDV� 3URWRNRO� .HVHKDWDQ� 0HPDNDL� 0DVNHU�� 0HQMDJD� -DUDN�� GDQ�

0HQFXFL� 7DQJDQ� )DVLOLWDV� 3XEOLN�� 6HPHQWDUD� WXMXDQ� VXUDW� HGDUDQ� LQL� DGDODK�

XQWXN� PHODNXNDQ� SHPDQWDXDQ�� SHQJHQGDOLDQ�� GDQ� HYDOXDVL� GDODP� UDQJND�

SHQDQJDQDQ�&RYLG����GL�EHUEDJDL�IDVLOLWDV�SXEOLN��

>�@� )LUPDQ�)ORUDQWD�$GRQDUD��3ULQVLS�.HEHEDVDQ�+DNLP�GDODP�0HPXWXV�3HUNDUD�

6HEDJDL�$PDQDW�.RQVWLWXVL��-XUQDO�.RQVWLWXVL��9ROXPH�����1RPRU����-XQL�������

>�@� 6RHUMRQR� 6RHNDQWR� GDQ� 6UL� 0DPXGML�� 3HQHOLWLDQ� +XNXP� 1RUPDWLI�� 5DMD�
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*UDILQGR�3HUVDGD��-DNDUWD��������

>��@ %DPEDQJ�6XQJJRQR��0HWRGRORJL�3HQHOLWLDQ�+XNXP��5DMD�*UDILQGR�3HUVDGD�

-DNDUWD��������

>��@ 6RHUMRQR�6RHNDQWR��3HQJDQWDU�3HQHOLWLDQ�+XNXP��-DNDUWD��3HQHUELW�8QLYHUVLWDV

,QGRQHVLD��8,�3UHVV���������

>��@ 6RHUMRQR�6RHNDQWR��3HQJDQWDU�3HQHOLWLDQ�+XNXP��-DNDUWD��3HQHUELW�8QLYHUVLWDV

,QGRQHVLD��8,�3UHVV���������

>��@ 88�.HNXDVDDQ�.HKDNLPDQ�

>��@ .RPSUHKHQVLI�� :LNLSHGLD� EDKDVD� ,QGRQHVLD�� HQVLNORSHGLD� EHEDV�

KWWSV���LG�ZLNLSHGLD�RUJ�Z�LQGH[�SKS"WLWOH .RPSUHKHQVLI	ROGLG ����������

GLXQGXK���6HSWHPEHU�������

>��@ 0HUNHO�� $QJHOD�� 7KH� &KDQFHOORU� DQG� +HU� :RUOG�� $OPD� %RRNV�� KOP������

,6%1���������������� ������ KWWSV���LG�ZLNLSHGLD�RUJ�ZLNL�$QJHODB0HUNHO��

GLXQGXK���6HSWHPEHU�������

>��@ 6FKOHFKWHQGDKO�� ������ :LNLSHGLD� EDKDVD� ,QGRQHVLD�� HQVLNORSHGLD� EHEDV�

KWWSV���LG�ZLNLSHGLD�RUJ�ZLNL�6FKOHFKWHQGDKO��GLXQGXK���6HSWHPEHU�������

>��@ .DJHUPDQQ�� :LNLSHGLD� EDKDVD� ,QGRQHVLD�� HQVLNORSHGLD� EHEDV�� �����

KWWSV���LG�ZLNLSHGLD�RUJ�ZLNL�.DJHUPDQQ��GLXQGXK���6HSWHPEHU�������

>��@ 0DMDODK�.RQVWLWXVL��%XGD\D�'LJLWDO�0HQJRNRKNDQ�%XGD\D�.RQVWLWXVL��1R������

$JXVWXV�������

>��@ 0DMDODK�.RQVWLWXVL��%XGD\D�'LJLWDO�0HQJRNRKNDQ�%XGD\D�.RQVWLWXVL��1R������

$JXVWXV������

>��@ 6DWULD��5LR��3HUVLGDQJDQ�6HFDUD�(OHNWURQLN��(�/LWLJDVL���$UWLNHO�%DGLODJ�

>��@ *UDFLD��0DMROLFD�2FDULQD�)DH��GDQ�5RQDOGR�6DQMD\D��(NVLVWHQVL�(�&RXUW�8QWXN

0HZXMXGNDQ� (ILVLHQVL� GDQ� (IHNWLYLWDV� 3DGD� 6LVWHP� 3HUDGLODQ� ,QGRQHVLD� GL�

7HQJDK�&RYLG�����-XUQDO�6\QWD[�7UDQVIRUPDWLRQ��9RO�����1R�����$SULO�������

>��@ 0XKWDU�� $KPDG� )DULK� 6KRIL�� 3HUDQ� +DNLP� 0HQXMX� 0RGHUQLVDVL� 3HUDGLODQ

,QGRQHVLD� %HUEDVLV� (OHNWURQLN� �(�/LWLJDVL��� KWWS���SD�

SXUZRGDGL�JR�LG�LQGH[�SKS�SXEOLNDVL�WUDQVSDUDQVL�SHUDGLODQ�DUWLNHO�����SHUDQ�
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KDNLP�PHQXMX�PRGHUQLVDVL�SHUDGLODQ�LQGRQHVLD�EHUEDVLV�HOHNWURQLN�H�OLWLJDVL��

GLXQGXK����6HSWHPEHU�������

>��@ 0DMDODK�.RQVWLWXVL��%XGD\D�'LJLWDO�0HQJRNRKNDQ�%XGD\D�.RQVWLWXVL��1R������

$JXVWXV�������

>��@ 0DMDODK�.RQVWLWXVL��%XGD\D�'LJLWDO�0HQJRNRKNDQ�%XGD\D�.RQVWLWXVL��1R������

$JXVWXV�������

>��@ +DP]DK�� 0�� *XQWXU�� 8VLD� ��� 7DKXQ�� 0.�� 3HUDGLODQ� %HUEDVLV� (OHNWURQLN�

0DMDODK�.RQVWLWXVL��%XGD\D�'LJLWDO�0HQJRNRKNDQ�%XGD\D�.RQVWLWXVL��1R�������

$JXVWXV�������
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