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6XPDWHUD��'DWD�ZDV�FROOHFWHG�E\�XVLQJ�TXHVWLRQQDLUH��VWXG\�GRFXPHQWDWLRQ��DQG�LQWHUYLHZ��'DWD�ZDV
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.H\�ZRUGV��UHVHDUFK��VFLHQFH��WHFKQRORJ\��DQG�SXEOLF�VHUYLFH

3HQGDKXOXDQ

/HPEDJD� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ� NHSDGD

0DV\DUDNDW� �/330�� 3HUJXUXDQ� 7LQJJL�PHUXSDNDQ

VDODK� VDWX� ZDGDK� EDJL� SHQJHPEDQJDQ� LOPX

SHQJHWDKXDQ�GDQ�WHNQRORJL��,SWHN���GDQ�IXQJVLQ\D

PHODKLUNDQ� SDNDU�SDNDU� ULVHW�SHQHOLWLDQ� GDQ

WHNQRORJL� \DQJ�PDPSX� EHUVDLQJ� VHFDUD� QDVLRQDO

GDQ� LQWHUQDVLRQDO�� 37� SHUOX� PHQFDQDQJNDQ

SURJUDP� EDJL� SDUD� SHQHOLW L�GRVHQ� XQWXN

PHQLQJNDWNDQ� SHPDQIDDWDQ� LOPX� GDQ� WHNQRORJL

�VFLHQFH�DQG� WHFKQRORJ\�� XQJJXODQ� VHVXDL� ELGDQJ

\DQJ� GLWHNXQLQ\D� GDQ� 37� SHUOX� EHUXVDKD�PHQXMX

SDGD� XQLYHUVLWDV� SHQHOLWLDQ� �UHVHDUFK� XQLYHUVLW\�

DJDU� FLWUD� 37� PDPSX� EHUVDLQJ� SDGD� WLQJNDW

QDVLRQDO� GDQ� LQWHUQDVLRQDO�� 6HEDJDL� VDODK� VDWX

NHJLDWDQ� GDODP� 7ULGKDUPD� 3HUJXUXDQ� 7LQJJL�� 37

KDUXV� WHUXV� EHUXSD\D� PHQXPEXKNHPEDQJNDQ

EXGD\D� SHQHOLWLDQ� GDQ� PHQLQJNDWNDQ� SHPDQ�

IDDWDQ� KDVLO� SHQHOLWLDQ� XQWXN� NHVHMDKWHUDDQ

PDV\DUDNDW�� 6XPEHUGD\D� DODP�PHOLPSDK� \DQJ

GLPLOLNL�ROHK�EDQJVD�,QGRQHVLD�VDDW�LQL�KDUXV�GDSDW

PHQMDGL� NHXQJJXODQ� \DQJ� EHUPDQIDDW� GDQ

PHQMDGLNDQ� EDQJVD� ,QGRQHVLD� VHEDJDL� EDQJVD

\DQJ� PDQGLUL�� PDPSX� EHUVDLQJ� GL� WLQJNDW

LQWHUQDVLRQDO� GDQ� PDPSX� PHQVHMDKWHUDNDQ

UDN\DWQ\D��3HQLQJNDWDQ�SRWHQVL�VXPEHUGD\D�DODP

GDSDW�GLFDSDL�PHODOXL�VHUDQJNDLDQ�SHQHOLWLDQ�\DQJ

EHUNXDOLWDV� XQWXN� SHQJHPEDQJDQ� GDQ� SHPDQ�

IDDWDQ� LOPX� SHQJHWDKXDQ� VHUWD� LQRYDVL� WHNQRORJL

WHSDW� JXQD�� 6DGDU� DWDX� WLGDN�� GDODP� GXQLD

SHQHOLWLDQ� VHNDUDQJ� LQL� DNWLYLWDV� SHODNVDQDDQ

SHQHOLWLDQ�PDVLK�EHUVLIDW�PHNDQLVWLN�GDQ�VNHPDWLV

GDUL� VHEXDK� SUR\HN� GHYHORSPHQWDOLVPH� VDMD�

GHQJD� GLEXNWLNDQ� SDGD� UHNRPHQGDVL� \DQJ
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PHPSXQ\DL� HPLULSDQ�� ZDOXSXQ� EHUEHGD� VXEMHFW

PDWWHUQ\D� �+XPDHGL�GDQ�.RVZDUD����������

8QGDQJ�8QGDQJ� 1RPRU� ��� WDKXQ� ����

WHQWDQJ� 6LVWHP� 3HQGLGLNDQ� 1DVLRQDO� �88631�

������ GDQ� 3HUDWXUDQ� 3UHVLGHQ�1R���� WDKXQ�����

WHQWDQJ� 5HQFDQD� 3HPEDQJXQDQ� -DQJND

0HQHQJDK� ������������ ELGDQJ� SHQGLGLNDQ�� 33

1R�� ��� WDKXQ� ����� WHQWDQJ� DOLK� WHNQRORJL

NHND\DDQ� LQWHOHNWXDO� VHUWD� KDVLO� SHQHOLWLDQ� GDQ

SHQJHPEDQJDQ� ROHK� 3HUJXUXDQ� 7LQJJL� �37�� GDQ

/HPEDJD� /LWEDQJ� \DQJ� GLVDKNDQ� ROHK� 3UHVLGHQ

WDKXQ� ����� XQWXN� PHQJDWXU� GDQ� PHQGRURQJ

SHPDQIDDWDQ�GDQ� SHQJXDVDDQ� ,SWHN� \DQJ� GLEL\DL

ROHK�SHPHULQWDK�PHODOXL�DOLK�WHNQRORJL��33�1R����

7DKXQ� ����� WHQWDQJ� SHUL]LQDQ� 3HODNVDQDDQ

.HJLDWDQ� 3HQHOLWLDQ�� 3HQJHPEDQJDQ�� GDQ

3HQHUDSDQ� ,OPX� 3HQJHWDKXDQ� GDQ� 7HNQRORJL� \DQ

EHUHVLNR� WLQJJL� GDQ� EHUEDKD\D� \DQJ� GLWHUELWNDQ

SDGD� WDQJJDO� ��� -XOL� ������ � \DQJ�PHQHWDSNDQ

VHWLDS� NHJLDWDQ� SHQHOLWLDQ�� SHQJHPEDQJDQ�� GDQ

SHQHUDSDQ��/LWEDQJUDS��,SWHN�\DQJ�EHUHVLNR�WLQJJL

GDQ�EHUEDKD\D�ZDMLE�PHQGDSDW� L]LQ� GDUL� LQVWDQVL

\DQJ� EHUZHQDQJ� XQWXN�PHQJKLQGDUL� UHVLNR� GDQ

NHUXJLDQ� EDJL�PDQXVLD�� 5HQFDQD� 3HPEDQJXQDQ

-DQJND� 0HQHQJDK� 1DVLRQDO� ���������

PHQJDPDQDWNDQ� EDKZD� SHPEDQJXQDQ� LOPX

SHQJHWDKXDQ� GDQ� WHNQRORJL� �,SWHN�� SDGD

KDNHNDWQ\D� GLWXMXNDQ� XQWXN� PHQLQJNDWNDQ

NHVHMDKWHUDDQ� PDV\DUDNDW� GDODP� UDQJND

PHPEDQJXQ� SHUDGDEDQ� EDQJVD�

%XNX� 3DQGXDQ�3HODNVDQDDQ�+LEDK� 3HQHOLWLDQ�

3HQJDEGLDQ� NHSDGD� 0DV\DUDNDW� GDQ� 3URJUDP

.UHDWLYLWDV� 0DKDVLVZD� (GLVL� 9,,� ������LL�

PHQJXUDLNDQ� EDKZD� 9LVL� 3HQGLGLNDQ� ����� MXJD

WHODK�GLFDQDQJNDQ�GDODP�NHUDQJND�SHPEDQJXQDQ

SHQGLGLNDQ� WLQJJL� MDQJND� SDQMDQJ� ���������

\DQJ�PHQHNDQNDQ�SHULKDO�GD\D�VDLQJ�EDQJVD�\DQJ

VHFDUD� HIHNWLI� DNDQ�GDSDW� GLUDLK� OHZDW� SHQHOLWLDQ

GDQ� SHQGLGLNDQ� GL� SHUJXUXDQ� WLQJJL� SDGD� VHPXD

VWUDWD�� %DQ\DN� QHJDUD� PDMX� GL� GXQLD� GLXNXU

NHPDMXDQQ\D� GDUL� SURGXNQ\D� \DQJ� PHUHND

KDVLONDQ� GDQ� NHPDMXDQ� WHUVHEXW� EHUPXOD� GDUL

SHQHOLWLDQ� GDQ� SHQGLGLNDQ� \DQJ� WHUXV�PHQHUXV

GLNHPEDQJNDQ��0HUHND�PHQHPSDWNDQ� SHQHOLWLDQ

VHEDJDL�SLODU�XWDPD�GDODP�PHQJHPEDQJNDQ�LOPX

SHQJHWDKXDQ�� .HPDMXDQ� WHNQRORJL� LQIRUPDVL

PHPEXDW� SHUXEDKDQ� PHQMDGL� EHJLWX� SHVDW

VHKLQJJD� VLDSDSXQ� \DQJ� NXUDQJ� VLJDS

PHQDQJJDSL� NHPDMXDQ� LQL� DNDQ� VHPDNLQ� MDXK

WHUWLQJJDO�

.LWD� VDGDU� EDKZD� LOPX� SHQJHWDKXDQ� GDQ

WHNQRORJL� �,SWHN�� SHQWLQJ� EDJL� NHKLGXSDQ�PDVD

NLQL��WDSL�\DQJ�OHELK�SHQWLQJ�ODJL�DGDODK�EDJDLPDQD

PHPDQIDDWNDQ� WHNQRORJL� \DQJ� GLKDVLONDQ� GDUL

SHQHOLWLDQ� 37�XQWXN� GLODNVDQDNDQ�GDODP�NHJLDWDQ

SHPDV\DUDNDWDQ� VHEDJDL� SHQHUDSDQ� 7ULGKDUPD

37���'DUL�EHUEDJDL�NHQ\DWDDQ�HPSLULN�GL�PDV\DUDNDW

GDQ� GL� 37�� SHQHUDSDQ� KDVLO� SHQHOLWLDQ� GDODP

SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL

VHUWD� SHQJDEGLDQ� PDV\DUDNDW� PHQJDODPL

EHUEDJDL� NHQGDOD�� /DO� ������ GDODP� )LUGDXV

����������PHQJDWDNDQ�DGD�OLPD�IDNWRU�\DQJ�SHUOX

GLHYDOXDVL�PHQJHQDL� NHEHUKDVLODQ� ,SWHN�� \DLWX�

VLVWHP� LQVHQLI�� NXDOLWDV� 6'0�� WHUVHGLDQ\D

WHUNQRORJL� LQIRUPDVL� GDQ� SHOD\DQDQ� SHQGX�

NXQJQ\D��NHWHUVGLDDQ�GDQD��GDQ�NHELMDNDQ� ,SWHN�

.LWD� PHQJHWDKXL� EDKZD� SHQHOLWLDQ� GL

,QGRQHVLD� EHOXP� EDQ\DN� PHQMDPDK� L OPX

SHQJHWDKXDQ�GDQ�WHNQRORJL�IURQWLHU�\DQJ�KDVLOQ\D

GDSDW� PHQHURERV� GLPHQVL� GXQLD� PDVD� GHSDQ

VHSHUWL� GDODP� JDWUD� ILVLND� LQWL�� UXDQJ� DQJNDVD�

WHNQRORJL� LQIRUPDVL�� NRQWURO� GDQ� URERWLN�� EDKDQ

WHUEDUXNDQ�� GDQ� ELRWHNQRORJL�� 3HQHPXDQ� ,SWHN

IURQWLHU� MXJD� GLKDUDSNDQ� GDSDW� PHPDFX

SHUWXPEXKDQ� LQGXVWUL� GL� ,QGRQHVLD� \DQJ� VHGDQJ

PHPHUOXNDQ� SHUFHSDWDQ� SHPXOLKDQ� HNRQRPL�

'LVDPSLQJ� LWX�� KDVL O� SHQHOLWLDQ� MXJD� GDSDW

GLPDQIDDWNDQ� XQWXN� PHPDFX� SHUWXPEXKDQ

HNRQRPL�PDV\DUDNDW�GDQ�GLKDUDSNDQ�EHULPSOLNDVL

SDGD� SHQLQJNDWDQ� NHVHMDKWHUDDQ�PDV\DUDNDW�

%HUEDJDL� SHQHOLWLDQ� VXGDK� EDQ\DN� GLODNXNDQ

ROHK� 37� EDLN� VHFDUD� NHOHPEDJDDQ� PDXSXQ

GLODNXNDQ� ROHK� LQGLYLGX�LQGLYLGX�� 1DPXQ�� VHFDUD

DNDGHPLN� EHOXP� GLNHWDKXL� VHFDUD� SDVWL� EHUDSD

EDQ\DN� GDQ� EDJDLPDQD� KDVLO� SHQHOLWLDQ� GDQ

SHQJHPEDQJDQ� WHUVHEXW� GDODP�PHQLQJNDWNDQ

LOPX� SHQJHWDKXDQ� \DQJ� GLWHUDSNDQ� GDODP

NHJLDWDQ�SHQJDEGLDQ�SDGD�PDV\DUDNDW��5XPXVDQ

PDVDODK�SHQHOLWLDQ�\DLWX�����EDJDLPDQD�NHELMDNDQ

SURJUDP� SHQHOLWLDQ� GDQ� SHQJDEGLDQ�PDV\DUDNDW

\DQJ� GLODNXNDQ� ROHK� 37�� ��� EDJDLPDQD

SHPDQIDDWDQ� KDVLO�KDVLO � SHQHOLW LDQ� GDQ

SHQJHPEDQJDQ� \DQJ� GLODNXNDQ� ROHK� 37� XQWXN

SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL

WHUXWDPD� GDODP� NHJLDWDQ� SHUHND\DVDDQ�� LQRYDVL

VHUWD� GLIXVL� WHNQRORJL�� GDQ� ��� EDJDLPDQD

SHPDQIDDWDQ�KDVLO�KDVLO�SHQHOLWLDQ�GDODP�NHJLDWDQ

SHQJDEGLDQ�PDV\DUDNDW� \DQJ� GLODNXNDQ� ROHK� 37
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VHODPD� LQL�

7XMXDQ� SHQHOLWLDQ� LQL� GLPDNVXGNDQ� XQWXN

PHQGDSDWNDQ� LQIRUPDVL� WHQWDQJ�� ��� NHELMDNDQ

SURJUDP� SHQHOLWLDQ� GDQ� SHQJDEGLDQ�PDV\DUDNDW

\DQJ�GLODNXNDQ�ROHK�37�����SHPDQIDDWDQ�KDVLO�KDVLO

SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� \DQJ� GLODNXNDQ

ROHK�37�XQWXN�SHQLQJNDWDQ�LOPX�SHQJHWDKXDQ�GDQ

WHNQRORJL�WHUXWDPD�GDODP�NHJLDWDQ�SHUHND\DVDDQ�

LQRYDVL�VHUWD�GLIXVL�WHNQRORJL��GDQ����SHPDQIDDWDQ

KDVLO�KDVLO� SHQHOLWLDQ� GDODP�NHJLDWDQ� SHQJDEGLDQ

PDV\DUDNDW�\DQJ�GLODNXNDQ�ROHK�37�VHODPD� LQL�

.DMLDQ�/LWHUDWXU

+DNLNDW�3HQHOLWLDQ

3HQJHUWLDQ� SHQHOLWLDQ� �UHVHDUFK�� GDODP� GXQLD

SHQGLGLNDQ� WLQJJL� DGDODK� NHJLDWDQ� PHQFDUL

NHEHQDUDQ� �WR� VHHN� WKH� WUXWK�� \DQJ� GLODNXNDQ

PHQXUXW� NDLGDK� GDQ�PHWRGH� LOPLDK� �VFLHQWLILF

UHVHDUFK�� VHFDUD� VLVWHPDWLV� XQWXN�PHPSHUROHK

LQIRUPDVL�� GDWD�� GDQ� NHWHUDQJDQ� \DQJ� EHUNDLWDQ

GHQJDQ� SHPDKDPDQ� GDQ� SHPEXNWLDQ� NHEHQDUDQ

DWDX� NHWLGDNEHQDUDQ� VXDWX� DVXPVL� GDQ�DWDX

KLSRWHVLV� GL� ELGDQJ� L OPX� SHQJHWDKXDQ� GDQ

WHNQRORJL� VHUWD�PHQDULN� NHVLPSXODQ� LOPLDK� EDJL

NHSHUOXDQ� NHPDMXDQ� LOPX� SHQJHWDKXDQ� GDQ

WHNQRORJL�

%HEHUDSD� ODQGDVDQ� LGHDO� ELGDQJ� SHQHOLWLDQ

DGDODK��.DLGDK�NHLOPXDQ�GDUL�SHQHOLWLDQ��SHQHOLWLDQ

KDUXV� GLNHUMDNDQ�PHQXUXW� NDLGDK� GDQ�PHWRGH

LOPLDK�NHLOPXDQ��VFLHQWLILF�UHVHDUFK��VHFDUD�RE\HNWLI�

ORJLV�� GDQ� VLVWHPDWLV�� 3HQHOLWLDQ� DGDODK� DODW� GDQ

FDUD� XQWXN�PHPXQJNLQNDQ� WHUMDGLQ\D� DNXPXODVL

SHQJHWDKXDQ� \DQJ� GDSDW� GLSHUFD\D�� 6HODLQ

SHQHOLWLDQ� GDODP� VXDWX� GLVLSOLQ� LOPX� WHUWHQWX�

SHQHOLWLDQ� MXJD� GDSDW� GLODNXNDQ� GHQJDQ

PHOLEDWNDQ�EHUEDJDL� LOPX�DWDX� LQWHU�GLVLSOLQ�

*XQD�PHQLQJNDWNDQ�PXWX� NHJLDWDQ� SHQH�

OLW LDQQ\D�� VXGDK� ZDNWXQ\D� EDJL� 37� XQWXN

PHQLQJNDWNDQ� SURIHVLRQDOLVPH� SDUD� SHQHOLWLQ\D�

<DQJ�GLPDNVXG�GHQJDQ�SURIHVLRQDOLVPH�GL�VLQL�LDODK

PHQMDGLNDQ� SHQHOLWLDQ� VHEDJDL� SURIHVL� XWDPD�

SXUQD�ZDNWX� GHQJDQ� LPEDODQ� \DQJ� SDQWDV� EDJL

SDUD�SHQHOLWL��6HODLQ�SHQHOLWL�VHEDJDL�LQGLYLGX��MXJD

GLSHUOXNDQ� SHQHOLWL� VHEDJDL� VXDWX� NHORPSRN� DWDX

WLP� \DQJ� EHNHUMD� EHUVDPD�� 3HQHOLWLDQ� KDUXV

GLODNXNDQ� GHQJDQ� EHUSHGRPDQ� SDGD� HWLND

SHQHOLWLDQ� \DQJ� VXGDK� GLVHSDNDWL� GDQ� EHUODNX

WHUPDVXN� GL� GDODPQ\D� HWLND� SHULODNX� SHQHOLWLDQ�

8QWXN� LQL�PLVDOQ\D�� 37� KDUXV�PHPEHQWXN� (WKLFDO

3HHU� 5HYLHZHU� \DQJ� NXDW� XQWXN� GDSDW�PHQMDJD

HWLND�SHQHOLWLDQ� LQL�

,OPX�3HQJHWDKXDQ�GDQ�7HNQRORJL

'DODP�NDPXV�$FDGHPLF�3UHVV�'LFWLRQDU\�RI�6FLHQFH

	�7HFKQRORJ\��VFLHQFH�GLGHILQLVLNDQ�VHEDJDL�����WKH

V\VWHPDWLF�REVHUYDWLRQ�RI�QDWXUDO�HYHQWV�DQG�FRQ�

GLWLRQV�LQ�RUGHU�WR�GLVFRYHU�IDFWV�DERXW�WKHP�DQG�WR

IRUPXODWH�ODZV�DQG�SULQFLSOHV�EDVHG�RQ�WKHVH�IDFWV�

���WKH�RUJDQL]HG�ERG\�RI�NQRZOHGJH�WKDW�LV�GHULYHG

IURP�VXFK�REVHUYDWLRQV�DQG�WKDW�FDQ�EH�YHULILHG�RU

WHVWHG�E\�IXUWKHU�LQYHVWLJDWLRQ�����DQ\�VSHFLILF�EUDQFK

RI�WKLV�JHQHUDO�ERG\�RI�NQRZOHGJH��VXFK�DV�ELRORJ\�

SK\VLFV�� JHRORJ\�� RU� DVWURQRP\� �KWWS���

ZZZ�DVN�FRP�EDU���6HPHQWDUD��0XOWLFXOWXUDO�+LV�

WRU\� RI� 6FLHQFH� SDJH� DW� 9DQGHUELOW� 8QLYHUVLW\

PHQGHILQLVLNDQQ\D��6FLHQFH�LQYROYHV�PRUH�WKDQ�WKH

JDLQLQJ�RI�NQRZOHGJH��,W�LV�WKH�V\VWHPDWLF�DQG�RUJD�

QL]HG�LQTXLU\�LQWR�WKH�QDWXUDO�ZRUOG�DQG�LWV�SKHQRP�

HQD��6FLHQFH�LV�DERXW�JDLQLQJ�D�GHHSHU�DQG�RIWHQ

XVHIXO�XQGHUVWDQGLQJ�RI�WKH�ZRUOG�

'LVDPSLQJ� LWX�� EDQ\DN� DKOL� PHPEHUL

SHQJHUWLDQ� GDQ� GHILQLVL�PHQJHQDL� VFLHQFH�DQWDUD

ODLQ�'U��6KHOGRQ�*RWWOLHE��KWWS���ZZZ�DVN�FRP�EDU�

PHQGHILQLVLNDQ��6FLHQFH� LV�DQ� LQWHOOHFWXDO�DFWLYLW\

FDUULHG�RQ�E\�KXPDQV�WKDW�LV�GHVLJQHG�WR�GLVFRYHU

LQIRUPDWLRQ�DERXW�WKH�QDWXUDO�ZRUOG�LQ�ZKLFK�KXPDQV

OLYH�DQG�WR�GLVFRYHU�WKH�ZD\V�LQ�ZKLFK�WKLV�LQIRUPDWLRQ

FDQ�EH�RUJDQL]HG�LQWR�PHDQLQJIXO�SDWWHUQV��$�SULPDU\

DLP�RI�VFLHQFH�LV�WR�FROOHFW�IDFWV��GDWD���$Q�XOWLPDWH

SXUSRVH�RI�VFLHQFH�LV�WR�GLVFHUQ�WKH�RUGHU�WKDW�H[LVWV

EHWZHHQ� DQG� DPRQJVW� WKH� YDULRXV� IDFWV�

6HODQMXWQ\D�� GHILQLVL� VFLHQFH� DGDODK�� 6FLHQFH

FRQVLVWV� VLPSO\� RI� WKH� IRUPXODWLRQ� DQG� WHVWLQJ� RI

K\SRWKHVHV� EDVHG� RQ� REVHUYDWLRQDO� HYLGHQFH�

H[SHULPHQWV�DUH�LPSRUWDQW�ZKHUH�DSSOLFDEOH��EXW�WKHLU

IXQFWLRQ�LV�PHUHO\�WR�VLPSOLI\�REVHUYDWLRQ�E\�LPSRVLQJ

FRQWUROOHG�FRQGLWLRQV��5REHUW�+��'RWW��-U��DQG�+HQU\

/�� %DWWHQ�� (YROXWLRQ� RI� WKH� (DUWK� ��QG� HGLWLRQ�

�KWWS���ZZZ�DVN�FRP�EDU��� 5LFKDUG� )H\QPDQ

�KWWS���ZZZ�DVN�FRP�EDU��PHQGHILQLVLNDQQ\D�

6FLHQFH�LV�WKH�EHOLHI�LQ�WKH�LJQRUDQFH�RI�H[SHUWV�

3DGD� GDVDUQ\D�� VFLHQFH�PHPEHUL� SHQJHUWLDQ

SDGD�PDQXVLD�PHQJHQDL� VHMDUDK� DODP� VHPHVWD

GDQ�EDJDLPDQD�DODP�EHNHUMD�GHQJDQ� WDQGD�\DQJ

ELVD�GLOLKDW�VHEDJDL�GDVDU�GDUL�VHEXDK�SHQJHUWLDQ

DWDX� SHQJHWDKXDQ�� &RQWRK�� VHRUDQJ� DKOL� JHRORJL

\DQJ�PHQJXML� SHQ\HEDUDQ� IRVLO� GLPDQD� GLD� LQJLQ

PHQHPXNDQ� SROD� WHQWDQJ� IHQRPHQD� DODP�
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6HRUDQJ� DKOL� NLPLD�PHOLKDW� EDJDLPDQD� WLQJNDW

UHDNVL� NLPLD� SDGD� VDODK� VDWX� UHDNVL� WHPSHUDWXU�

6HPHQWDUD�LWX��DKOL�ILVLND�PHOLKDW�KDVLO�GDUL�DNLEDW

ERP� \DQJ� EHUNDLWDQ� GHQJDQ� 1HXWRQ� �KWWS���

ZZZ�DVN�FRP�EDU��� 'DUL� NHGXD� DKOL� WHUVHEXW

PHPDQGDQJ� VFLHQFH�GDUL� GXD� GLVLSOLQ� LOPX� \DQJ

EHUEHGD��'DODP� EHEHUDSD� NDVXV�� SDUD� LOPXZDQ

WHUVHEXW� PHQJXPSXONDQ� LQIRUPDVL� XQWXN

PHQJHWHV� LGH±LGH�EDUX��0HUHND�PHQMDGL� WHUNHQDO

DWDV� WHPXDQQ\D� \DQJ� ELVD�PHQJXEDK� SLNLUDQ

PDQXVLD� WHQWDQJ� DODP� LQL�� 1DPXQ�� VFLHQFH� DQG

WHFKQRORJ\� VHGLNLW� EHUEHGD� WHUXWDPD� GDODP

LQWHUDNVLQ\D�� 6FLHQFH� GLDSOLNDVLNDQ� XQWXN

PHPSHUEDLNL� GDQ�PHPSUHGLNVL� WHNQRORJL� �KWWS���

ZZZ�DVN�FRP�EDU��

'DUL� GHILQLVL� GDQ� NRQVHS� VFLHQFH� \DQJ

GLNHPXNDQ� WHUVHEXW� GDSDW� GLVLPSXONDQ� EDKZD

LOPX� SHQJHWDKXDQ� DGDODK� HNVSORUDVL� VLVWHPDWLV

XQWXN� PHQGDSDWNDQ� SHQJHWDKXDQ� PHQJHQDL

VHJDOD� IHQRPHQD� GL� MDJDW� UD\D� VHUWD� DNXPXODVL

VLVWHPDWLV� GDUL� SHQJHWDKXDQ� WHUVHEXW� VHGDQJNDQ

WHNQRORJL�DGDODK�DSOLNDVL�LOPX�SHQJHWDKXDQ�XQWXN

PHPHQXKL� NHEXWXKDQ�PDQXVLD� GDQ�PHPHFDKNDQ

EHUEDJDL� SHUVRDODQ� GHPL� NHVHMDKWHUDDQ� XPDW

PDQXVLD�

6HODQMXWQ\��1DQF\�$WNLQVRQ� �KWWS���ZZZ�DVN�

FRP�EDU��PHQHJDVNDQ�EDKZD�VFLHQFH� LWX�SHQWLQJ

NDUHQD� GLPDQD� VDMD� VHNDUDQJ� GL� GXQLD� LQL�PXODL

GDUL� PHPDVDN�� EHUNHEXQ�� GDXU� XODQJ� EDUDQJ�

EDUDQJ�EHODV�� ODSRUDQ�FXDFD��PHPEDFD�SHWD��GDQ

PHQJJXQDNDQ� NRPSXWHU� \DQJ� NHVHPXDQ\D� LWX

PHQJJXQDNDQ� VFLHQFH�DQG� WHFKQRORJ\� GDQ� DNDQ

VDQJDW�EHUSHQJDUXK�EDJL�DQDN�DQDN�GDQ�JHQHUDVL

PHQGDWDQJ�

3HUNHPEDQJDQ�VHODQMXWQ\D��PXQFXO�VDLQV�GDQ

WHNQRORJL� NRPSXWHU� GLPDQD� -RKQ� 9RQ� 1HXPDQQ

�KWWS���ZZZ�ELQJ�FRP��PHQGHPRQVWUDVLNDQ�VDODK

VDWX�NDU\D�IHQRPHQDOQ\D�SDGD�WDKXQ�������\DLWX

VHEXDK� DUVLWHNWXU� NRPSXWHU� \DQJ� GLVHEXW� ³YRQ

1HXPDQQ�PDFKLQH´��GLPDQD�SURJUDP�GLVLPSDQ�GL

PHPRUL��$UVLWHNWXU�NRPSXWHU�LQLODK�\DQJ�NHPXGLDQ

GLJXQDNDQ� ROHK� NRPSXWHU� PRGHUQ� VDPSDL

VHNDUDQJ�� 7DKXQ� ����� DGDODK� EDEDN� EDUX

GLPXODLQ\D�IRUPDOLVDVL�LOPX�NRPSXWHU��-XUXVDQ�LOPX

NRPSXWHU� SDGD� XQLYHUVLWDV�XQLYHUVLWDV� PXODL

PDUDN� GLEDQJXQ��'LVLSOLQ� LOPX�EDUX� LQL� NHPXGLDQ

WHUNHQDO� GHQJDQ� VHEXWDQ� ,OPX� .RPSXWHU

�&RPSXWHU�6FLHQFH���7HNQLN�.RPSXWHU��&RPSXWHU

(QJLQHHULQJ��� .RPSXWLQJ� �FRPSXWLQJ��� DWDX

,QIRUPDWLND��LQIRUPDWLFV��

6HODQMXWQ\D�� GHILQLVL� WHNQRORJL� DGDODK�

7HFKQRORJ\�LV�WKH�SURFHVV�E\�ZKLFK�KXPDQV�PRGLI\

QDWXUH�WR�PHHW�WKHLU�QHHGV�DQG�ZDQWV��0RVW�SHRSOH�

KRZHYHU��WKLQN�RI�WHFKQRORJ\�LQ�WHUPV�RI�LWV�DUWLIDFWV�

FRPSXWHUV�DQG�VRIWZDUH��DLUFUDIW��SHVWLFLGHV��ZDWHU�

WUHDWPHQW�SODQWV��ELUWK�FRQWURO�SLOOV��DQG�PLFURZDYH

RYHQV��WR�QDPH�D�IHZ��%XW�WHFKQRORJ\�LV�PRUH�WKDQ

WKHVH�WDQJLEOH�SURGXFWV�7HFKQRORJ\�LV�D�SURGXFW�RI

HQJLQHHULQJ�DQG�VFLHQFH��WKH�VWXG\�RI�WKH�QDWXUDO

ZRUOG��6FLHQFH�KDV�WZR�SDUWV������D�ERG\�RI�NQRZOHGJH

WKDW� KDV� EHHQ� DFFXPXODWHG� RYHU� WLPH� DQG� ���� D

SURFHVV�VFLHQWLILF�LQTXLU\�WKDW�JHQHUDWHV�NQRZOHGJH

DERXW�WKH�QDWXUDO�ZRUOG��(QJLQHHULQJ��WRR��FRQVLVWV

RI�D�ERG\�RI�NQRZOHGJH�LQ�WKLV�FDVH�NQRZOHGJH�RI

WKH�GHVLJQ�DQG�FUHDWLRQ�RI�KXPDQ�PDGH�SURGXFWV�

DQG�D�SURFHVV�IRU�VROYLQJ�SUREOHPV��6FLHQFH�DLPV�WR

XQGHUVWDQG� WKH� ³ZK\´� DQG� ³KRZ´� RI� QDWXUH�

HQJLQHHULQJ�VHHNV�WR�VKDSH�WKH�QDWXUDO�ZRUOG�WR�PHHW

KXPDQ� QHHGV� DQG�ZDQWV�� (QJLQHHULQJ�� WKHUHIRUH�

FRXOG� EH� FDOOHG� ³GHVLJQ� XQGHU� FRQVWUDLQW�´� ZLWK

VFLHQFH�WKH�ODZV�RI�QDWXUH�EHLQJ�RQH�RI�D�QXPEHU�RI

OLPLWLQJ�IDFWRUV�HQJLQHHUV�PXVW�WDNH�LQWR�DFFRXQW�

�KWWS���ZZZ�QDH�HGX�QDH�WHFKOLWKRPH�QVI��

%DJL� NHEDQ\DNDQ� RUDQJ�� WHNQRORJL� KDQ\D

EHUXSD� NRPSXWHU�� VRIWZDUH� DWDX� NDSDO� WHUEDQJ

QDPXQ� VHEHQDUQ\D� WHNQRORJL� LWX� OHELK� GDUL� LWX

VHPXD��7HNQRORJL�PHUXSDNDQ�LQWL�GDUL�VHEXDK�LOPX

SHQJHWDKXDQ�GDQ�SHQJHWDKXDQ� LQLODK� \DQJ�GDSDW

GLJXQDNDQ�GDODP�NHJLDWDQ�GDQ�NHKLGXSDQ�PDQXVLD

VHKDUL�KDUL�

+DVLO�SHQHOLWLDQ�\DQJ�WHODK�GLODNVDQDNDQ�ROHK

SHUJXUXDQ� WLQJJL� �37�� \DQJ� GDSDW� GLWHUDSNDQ

GDODP� NHJLDWDQ� SHQJDEGLDQ� PDV\DUDNDW

GLXWDPDNDQ� WHNQRORJL� \DQJ� GDSDW� GLDSOLNDVLNDQ

GDQ� GLDPDQIDDWNDQ� ROHK�PDV\DUDNDW�� 3HQHOLWLDQ�

SHQHOLWLDQ�GL�37�\DQJ�GLXQJJXONDQ�XQWXN�NHJLDWDQ

SHQJDEGLDQ�PDV\DUDNDW�PHUXSDNDQ� VDODK� VDWX

WHNQRORJL�XQJXODQ��3HQJHUWLDQ�WHNQRORJL�XQJJXODQ

DGDODK�WHNQRORJL�\DQJ�PHPLOLNL�XQVXU�NHWHUEDUXDQ

GDQ�NHPXWDNKLUDQ��EHUSRWHQVL�PHQGDSDWNDQ�+D.,�

VLDS� GLSDVDUNDQ�� GDQ�PHPSXQ\DL� SURVSHN� XQWXN

GLMXDO��KWWS���OHPOLW�XJP�DF�LG�NDELG�������������

EDFWK��SGI��

7HUPLQRORJL� LOPLDK� WHNQRORJL� XQJJXODQ

VXEVWDQVLQ\D� EHUXSD� SHQJXQJNDSDQ� NULVWDOLVDVL

SHPLNLUDQ� GHQJDQ� QXDQVD� LOPLDK� VHVXDL� GHQJDQ

GLVLSOLQ� LOPX� \DQJ� GLWHNXQL� VHEDJDL� VHRUDQJ� DKOL

\DQJ� SURIHVLRQDO�� 6XEVWDQVL� WHNQRORJL� XQJJXODQ



���

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ��9RO�� ����1RPRU� ��� 0HL� ����

KDUXV� GDSDW� GLNHPEDQJNDQ� GDODP� VXDWX� EHQWXN

SROD� SHPLNLUDQ� EDUX� \DQJ� PHUXSDNDQ

SHQJHPEDQJDQ� LOPX� GDUL� GLVLSOLQQ\D�� DWDXSXQ

VHVXDWX� \DQJ� OHELK� DSOLNDWLI� EDJL� SHUZXMXGDQ

JDJDVDQ� EDUX� VHEDJDL� VXPEDQJDQ� WHUKDGDS

NHPDQIDDWDQ� NHKLGXSDQ� PDV\DUDNDW�� .ULWHULD

WHNQRORJL�XQJJXODQ�ELGDQJ�GLVLSOLQ�LOPX�LOPX�WHNQLN

GDQ� LOPX� VDLQV� WHNQRORJL�WHQWX� VDMD� EHUEHGD

GHQJDQ� GLVLSOLQ� LOPX�LOPX� VRVLDO�HNRQRPL� GDQ

KXPDQLRUD��GLWLQMDX�GDUL�DVSHN�SURVHV�GDQ�SURGXN

\DQJ�GLKDVLONDQ��3URGXN�WHNQRORJL�XQJJXODQ�GDSDW

EHUXSD� UXPXV�UXPXV�HPSLULV��SURVHGXU� NHUDQJND

NHUMD��PRGHO� RSWLPDOLVDVL� GDQ� VLPXODVL�� WHNQRORJL

UDQVXP� ORNDO�� SHQLQJNDWDQ� SODVPD� QXWIDK� ORNDO�

GDQ�DWDX� SDNHW� WHNQRORJL� \DQJ� GDSDW�PHQJXEDK

SROD� SLNLU� GDQ� SHULODNX� PDV\DUDNDW� VHFDUD

EHUNHVLQDPEXQJDQ� NH� DUDK� \DQJ� OHELK� EDLN�

%DWDVDQ� WHNQRORJL� XQJJXODQ�� DGDODK� ��

PHPSXQ\DL�VSHVLILNDVL�\DQJ�MHODV�����PHPSXQ\DL

PDQXDO� SURVHGXU� \DQJ� MHODV� GDQ� VLVWHPDWLV�� ��

PHPSXQ\DL�SURGXN�\DQJ�WHODK�WHUXML�VHFDUD�LOPLDK

GDQ� OD\DN� MXDO�� ��� EDKDQ� EDNX�PXGDK� GLSHUROHK

GDQ� WHUMDPLQ� NHWHUVHGLDDQQ\D� VHFDUD

EHUNHODQMXWDQ��GDQ����VXDWX�SURVHGXU�\DQJ�GDSDW

PHQJXEDK� SDUDGLJPD� WDWD� QLODL� \DQJ�PHQXMX� NH

DUDK�OHELK�EDLN��KWWS���OHPOLW�XJP�DF�LG�NDELG�����

��������EDFWK��SGI��

6HPHQWDUD� � NULWHULD� WHNQRORJL� XQJJXODQ

VHGHUKDQD�����PHPSXQ\DL�QLODL�WDPEDK�\DQJ�UHODWLI

UHQGDK� GHQJDQ� VNDOD� ORNDO�� ��� PHUXSDNDQ

SHUEDLNDQ�SHQ\HPSXUQDDQ� EDJLDQ� NHFLO� GDUL

VHEXDK� VLVWHP�� ���PHUXSDNDQ� SHUEDLNDQ� FDUD

XQWXN�PHQJKDVLONDQ� VHVXDWX� \DQJ� VHGHUKDQD�� ��

PHUXSDNDQ�SHQ\HPSXUQDDQ�VXDWX�SURGXN�GHQJDQ

LQRYDVL� VHGHUKDQD�����PHUXSDNDQ�SHUEDLNDQ�FDUD

\DQJ�PHPHUOXNDQ� NDMLDQ� LOPLDK� VHGHUKDQD�� ��

PHPSXQ\DL� PDQXDO� SURVHGXU� \DQJ� GDSDW

GLRSHUDVLNDQ�VHFDUD�PXGDK�GDQ�VHGHUKDQD� WDQSD

EDQWXDQ� SHUV\DUDWDQ� NKXVXV�� ��� PHUXSDNDQ

WHNQRORJL� \DQJ� VHGHUKDQD� GDQ� WLGDN� UXPLW�� ��

PHUXSDNDQ� KDVLO� SHQ\HUGHUKDQDDQ� DWDX

VLPSOLILNDVL�GDUL� WHNQRORJL� WLQJJL�\DQJ�VXGDK�DGD�

GDQ� ���PHQJJXQDNDQ� EDKDQ� EDNX� ORNDO�� ELD\D

PXUDK� �KWWS���OHPOLW�XJP�DF�LG�NDELG��������

�����EDFWK��SGI��

.HJLDWDQ�ODLQ�\DQJ�PXQJNLQ�EHUNDLWDQ�GHQJDQ

SHQHUDSDQ� LOPX� GDQ� WHNQRORJL� GDODP� NHJLDWDQ

SHQJDEGLDQ�PDV\DUDNDW� DGDODK��PHQVRVLDOLVD�

VLNDQ� UHQFDQD�NHJLDWDQ� IHHGLQJ�SURJUDP� LQL�SDGD

WLQJNDW�NDEXSDWHQ��NHFDPDWDQ��GHVD��SXVNHVPDV�

GDQ� SRV\DQGX�� 0HQGDSDWNDQ� GXNXQJDQ� GDUL

DSDUDW� NDEXSDWHQ�� NHFDPDWDQ�� GHVD�� GRNWHU

SXVNHVPDV�� SRV\DQGX�� NDGHU� � GDQ� VHOXUXK

PDV\DUDNDW�\DQJ�GLODNXNDQ�ROHK�6RXWKHDVW�$VLDQ

)RRG�DQG�$JULFXOWXUDO�VFLHQFH�DQG�7HFKQRORJ\��,3%

EHNHUMDVDPD� GHQJDQ� 'HSDUWHPHQ� ,OPX� GDQ

7HNQRORJL� 3DQJDQ�� )DNXOWDV� 7HNQRORJL� 3HUWDQLDQ�

,3%� � GDQ� 'HSDUWHPHQ�*L]L� 0DV\DUDNDW�� )DNXOWDV

(NRORJL� 0DQXVLD�� ,3%� �KWWS���ZZZ�ELQJ�FRP�

VHDUFK��

'L�VDPSLQJ�LWX��WHNQRORJL�\DQJ�OHELK�WLQJJL�GDQ

GDSDW� GLPDQIDDWNDQ� XQWXN� NHPDVODKDWDQ� XPDW

PDQXVLD� VHFDUD� VHGHUKDQD� DGDODK� WHNQRORJL

%LRSRUL�\DQJ�XQJJXO�GDQ�EHUPDQIDDW�\DLWX�OXEDQJ

UHVDSDQ� ELRSRUL� \DQJ�PHUXSDNDQ� WHNQRORJL� WHSDW

JXQD� GDQ� UDPDK� OLQJNXQJDQ� XQWXN�PHQJDWDVL

EDQMLU� GHQJDQ� FDUD�� ��� PHQLQJNDWNDQ� GD\D

UHVDSDQ� DLU�� ��� PHQJXEDK� VDPSDK� RUJDQLN

PHQMDGL�NRPSRV�GDQ�PHQJXUDQJL�HPLVL�JDV�UXPDK

NDFD� �&2�� GDQ� PHWDQ�� KWWS���GLJJ�FRP�

HQYLURQPHQW�.HXQJJXODQ� GDQ�0DQIDDW� %LRSRUL�

7HUOHSDV�GDUL�LOPX�SHQJHWDKXDQ�GDQ�WHNQRORJL

�,37(.�� WHUVHEXW�� \DQJ� WHUSHQWLQJ� DGDODK

EDJDLPDQD� PHPDQIDDWNDQ� WHNQRORJL� \DQJ

GLKDVLONDQ� GDUL� SHQHOLWLDQ� 37� XQWXN� GLODVDQDNDQ

GDODP� NHJLDWDQ� SHPDV\DUDNDWDQ� VHEDJDL

SHQHUDSDQ�7ULGKDUPD�37��'DUL�EHUEDJDL�NHQ\DWDDQ

HPSLULN�GL�PDV\DUDNDW�GDQ�GL�37��SHQHUDSDQ�KDVLO

SHQHOLWLDQ� GDODP� SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ

GDQ�SHQJDEGLDQ�PDV\DUDNDW�PHQJDODPL�EHUEDJDL

NHQGDOD��/DO�������GDODP�)LUGDXV�����������\DQJ

PHQJXWLS�SDQGDQJDQ�PHQJDWDNDQ�DGD�OLPD�IDNWRU

\DQJ� SHUOX� GLHYDOXDVL� PHQJHQDL� NHEHUKDVLODQ

,SWHN�� \DLWX�� VLVWHP� LQVHQLI�� NXDOLWDV� 6'0�

WHUVHGLDQ\D� WHUNQRORJL� LQIRUPDVL� GDQ� SHOD\DQDQ

SHQGXNXQJQ\D�� NHWHUVGLDD� GDQDQ� GDQ� NHELMDNDQ

,SWHN�

6HODQMXWQ\D�� )LUGDXV� �����������PHQ\DUDQ�

NDQ� OLPD� FDUD� \DQJ� SHUOX� GLODNXNDQ� GDODP

PHPEDQJXQ�PDV\DUDNDW� EHUEXGD\D� ,SWHN�� \DLWX�

��� SHQGLGLNDQ� ,SWHN� VHMDN� GLQL�� ���PHQGRURQJ

SHQJHPEDQJDQ� ,SWHN� \DQJ� ORFDO� VSHFLILF�� ��

PHODNXNDQ� SHQJHPEDQJDQ� VLVWHP� LQRYDVL� \DQJ

PHOLEDWNDQ� PXOWL� VWDNHKROGHUV� DJDU� WHUFLSWD

NHEHUVDPDDQ� GDODP� PHPEDQJXQ� ,SWHN� GL

EHUEDJDL� GDHUDK�� GDQ� ���PHQGRURQJ� NHFLQWDDQ

PDV\DUDNDW� WHUKDGDS� KDVLO� ,SWHN� GRPHVWLN�
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3HQJDEGLDQ�.HSDGD�0DV\DUDNDW

7XMXDQQ\D� DGDODK�PHQHUDSNDQ� KDVLO�KDVLO� LOPX

SHQJHWDKXDQ� GDQ� WHNQRORJL� �,SWHN�� XQWXN

SHPEHUGD\DDQ� PDV\DUDNDW� VHUWD� GDSDW

PHQJKDVLONDQ� SHUXEDKDQ� SHQJHWDKXDQ�� NHWH�

UDPSLODQ�� GDQ� VLNDS� GDUL� NHORPSRN�PDV\DUDNDW

VDVDUDQ�

'HQJDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL

\DQJ� GLPLOLNL� ROHK�PDQXVLD��PDND� WLGDN�PXVWDKLO

DODP�VHPHVWD� LQL� DNDQ� OHELK�EDLN� MLND�SHQHUDSDQ

LOPX� GDQ� WHNQRORJL� LWX� GLJXQDNDQ� GHQJDQ� EDLN�

6HEDOLNQ\D�� MLND� L OPX� GDQ� WHNQRORJL� LQL

GLVDODKJXQDNDQ�� PDND� EXNDQ� NHEDLNDQ� GDQ

NHPDVODKDWDQ� \DQJ� GLSHUROHK� WDSL� NHKDQFXUDQ�

%DQ\DN�FRQWRK�SHQHUDSDQ�LOPX�GDQ�WHNQRORJL�\DQJ

GLVDODKJXQDNDQ�ROHK�PDQXVLD�VHSHUWL� SHUDQJ�GDQ

NHMDKDWDQ�NHMDKDWDQ� ODLQQ\D�� 3HPDQIDDWDQ� KDVLO�

KDVLO� SHQHOLWLDQ� XQWXN�SHQJHPEDQJDQ� SHQHUDSDQ

LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� SDGD� NHJLDWDQ

PDV\DUDNDW� GLDUDKNDQ� XQWXN� PHQLQJNDWNDQ

NHVHMDKWHUDDQ�PDV\DUDNDW�� 'DODP� NHJLDWDQ� LQL

WHQWX� VDMD� SHPDQIDDWDQQ\D� GLVHVXDLNDQ� GHQJDQ

NHEXWXKDQ� GDQ� NRQGLVL� PDV\DUDNDW� WHPSDW

SHODNVDQDDQ� SHQJDEGLDQ� SDGD� PDV\DUDNDW

WHUVHEXW�

3HQHUDSDQ� ,SWHN� SHUOX� GLODNVDQDNDQ� GDODP

EHQWXN� MDULQJDQ� NHUMDVDPD� \DQJ� VLQHUJLV� GDQ

EHURULHQWDVL� SDGD� NHPDQGLULDQ� PDV\DUDNDW�

.KDOD\DN� VDVDUDQ� DGDODK�PDV\DUDNDW� OXDV� EDLN

VHEDJDL� SHURUDQJDQ�� NHORPSRN�� NRPXQLWDV

PDXSXQ� OHPEDJD� \DQJ� EHUDGD� GL� SHUNRWDDQ

PDXSXQ� SHGHVDDQ� GHQJDQ� NHJLDWDQ� GLEHUEDJDL

ELGDQJ��'3�0�'LNWL�������

0HWRGH�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ�PHWRGH� FDPSXUDQ

NXDQWLWDWLI�GDQ�NXDOLWDWLI�GHQJDQ�WHNQLN�GHVNULSWLI�

6DPSOH� SHQHOLWLDQ� DGDODK� ��� RUDQJ� NHWXD� DWDX

PDQWDQ� NHWXD� GDQ� DQJJRWD� OHPEDJD� SHQHOLWLDQ

GDQ�SHQJDEGLDQ�NHSDGD�PDV\DUDNDW�GDQ����GRVHQ

VHQLRU�\DQJ�GLDPELO�VHFDUD�SXUSRVLYH�GL�37�QHJHUL

GDQ� VZDVWD� GL� SURYLQVL� GDHUDK� <RJ\DNDUWD� �',<��

-DZD� %DUDW�� 1XVD� 7HQJJDUD� %DUDW� �17%��� %DOL�

.DOLPDQWDQ� 7LPXU�� .DOLPDQWDQ� %DUDW�� /DPSXQJ�

6XPDWHUD� %DUDW�� GDQ� 3URYLQVL� 6XPDWHUD� 8WDUD

VHODP� �� EXODQ�PXODL� EXODQ� -XQL� VDPSDL� EXODQ

'HVHPEHU� �����

$ODW�GDQ� WHNQLN�SHQJXPSXODQ�GDWD�SHQHOLWLDQ

\DLWX��NXHVLRQHU��SHGRPDQ�VWXGL�GRNXPHQWDVL��GDQ

SHGRPDQ� ZDZDQFDUD�� 7HNQLN� \DQJ� GLJXQDNDQ

GDODP�PHQJDQDOLVLV� GDWD� DGDODK� WHNQLN� DQDOLVLV

NXDQWLWDWLI� �SHUVHQWDVH�� GDQ� NXDOLWDWLI�� 'DWD

GLDQDOLVLV� GHQJDQ� WHNQLN� NXDQWLWDWLI� \DLWX

PHPSURVHQWDVHNDQ� MDZDEDQ� \DQJ� GLSHUROHK� GDUL

QDUD�VXPEHU��UHVSRQGHQ���+DO�LQL�GLODNXNDQ�XQWXN

PHQJHWDKXL� EHUDSD� EDQ\DN� QDUD� VXPEHU� \DQJ

PHQMDZDE� SHUWDQ\DDQ� DWDX� \DQJ� PHPEHUL

SHUQ\DWDDQ� GDODP� VHWLDS� EXWLU� LQVWUXPHQ� \DQJ

GLWDQ\DNDQ�� 7HNQLN�PHPSHUVHQWDVHNDQ� MDZDEDQ

QDUD� VXPEHU� VHSHUWL� LQL� EROHK� GLJXQDNDQ� VHSHUWL

\DQJ� GLNDWDNDQ� ROHK�$ULNXQWR� ����������� EDKZD

GDWD�SHUVHQWDVH��\DQJ�GLQ\DWDNDQ�GDODP�ELODQJDQ

PHUXSDNDQ� XNXUDQ� NXDQWLWDWLI �� GDQ� KDQ\D

PHUXSDNDQ� ODQJNDK� DZDO� GDUL� NHVHOXUXKDQ

SHQHOLWLDQ�� 6HODQMXWQ\D�� GDWD� \DQJ� WHODK

GLSHUVHQWDVHNDQ� WHUVHEXW� GLNXDOLWDWLINDQ� GDQ

GLQ\DWDNDQ� GDODP� VHEXDK� SUHGLNDW� \DQJ

PHQXQMXNNDQ� SHUQ\DWDDQ� NHDGDDQ� XNXUDQ

NXDOLWDV�GDODP�EHQWXN�SDOLQJ�EHVDU��VHGDQJ��NHFLO

DWDX�SDOLQJ�EDLN��EDLN��NXUDQJ�EDLN�GDQ�WLGDN�SXDV�

NXUDQJ�PHPXDVNDQ�� PHPXDVNDQ�� GDQ� VDQJDW

PHPXDVNDQ�

7HPXDQ�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

.HELMDNDQ� SURJUDP� SHQHOLWLDQ� GDQ� SHQJDEGLDQ

PDV\DUDNDW� \DQJ� GLODNXNDQ� ROHK� 37� EHUGDVDUNDQ

NHELMDNDQ� GDQ� SURJUDP� \DQJ� WHODK� GLEXDW� GDQ

GLWHWDSNDQ� ROHK� 'LUHNWRUDW� 3HQHOLW LDQ� GDQ

3HQJDEGLDQ� '3�0�� 'LNWL� PDVLK� ����� +DO� LQL

GLVHEDENDQ� EHOXP� DGD� VWDQGDU�PXWX� SHQHOLWLDQ

VHEDJDL� GDVDU� SHODNVDQDDQ�� EHOXP� DGD� SD\XQJ

SHQHOLWLDQ�� VRVLDOLVDVL� SHODNVDQDDQ� SURJUDP

SHQJDEGLDQ� NHSDGD�PDV\DUDNDW�PDVLK� NXUDQJ�

WLQJNDW� NHEXWXKDQ�PDV\DUDNDW� GHQJDQ� VWDQGDU

SHQHOLWLDQ�EHOXP�SDV��GDQ�EHOXP�DGD�VWDQGDU�330

VHEDJDL� GDVDU� SHODNVDQDDQ�� EHOXP� DGD� SD\XQJ

330��EHOXP�DGD�DQJJDUDQ�NKXVXV�330�GDUL�'LNWL�

SDUWLVLSDVL�PDV\DUDNDW�GDODP�PHQJJXQDNDQ�KDVLO

SHQHOLWLDQ�PDVLK� NXUDQJ�� GDQ�PLQDW� GRVHQ� XQWXN

PHODNXNDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW

VDQJDW� NXUDQJ�� .HELMDNDQ� .HOHPEDJDDQ�

.HEDQ\DNDQ� 37� VDPSHO� PHPLVDKNDQ� OHPEDJD

SHQHOLWLDQ� GDQ� OHPEDJD� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW�� 1DPXQ� NHGXD� OHPEDJD� WHUVHEXW

WHWDS�PHQMDOLQ�NHUMDVDPD�\DQJ�EDLN�VHSHUWL��WXNDU

PHQXNDU� LQIRUPDVL� GDQ� PHQJLULP� GRVHQ� GDQ

PDKDVLVZD�XQWXN�PHQJLNXWL�SURJUDP�SHQJDEGLDQ

NHSDGD�PDV\DUDNDW� \DQJ� GLODNXNDQ� ROHK� 37� ODLQ�



���

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ��9RO�� ����1RPRU� ��� 0HL� ����

PHODNXNDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW

EHUGDVDUNDQ�KDVLO�KDVLO�SHQHOLWLDQ�\DQJ�GLSDQGDQJ

SHQWLQJ� EDJL� PDV\DUDNDW�� .HQGDODQ\D� DGDODK

NXUDQJQ\D� NRRUGLQDVL� DQWDUD� GXD� OHPEDJD

WHUVHEXW�� NXUDQJQ\D� SHQHOLWL�GRVHQ� \DQJ

EHUNXDOLWDV� GDQ�PDPSX�PHODNVDQDNDQ� SHQHOLWLDQ

GDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�� GDQ

NXUDQJQ\D�GDQD�SHQJDEGLDQ�NHSDGD�PDV\DUDNDW�

3HPDQIDDWDQ� KDVLO�KDVLO � SHQHO LWLDQ� GDQ

SHQJHPEDQJDQ� \DQJ� GLODNXNDQ� ROHK� 37� XQWXN

SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL

WHUXWDPD� GDODP� NHJLDWDQ� SHUHND\DVDDQ�� LQRYDVL

VHUWD� GLIXVL� WHNQRORJL� DGDODK�� D�� +DVLO�KDVLO

SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� \DQJ� GLODNXNDQ

ROHK� 37�376� � EHUPDQIDDW� XQWXN� SHQLQJNDWDQ

NHLOPXDQ� GDQ�DWDX� LOPX� SHQJHWDKXDQ� GDQ

WHNQRORJL�WHUXWDPD�GDODP�NHJLDWDQ�SHUHND\DVDDQ�

LQRYDVL� VHUWD� GLIXVL� WHNQRORJL� ZDODXSXQ� EHOXP

VHSHQXKQ\D�PDPSX�PHPEHULNDQ� ODQGDVDQ� \DQJ

NXDW� XQWXN� SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ�

3HUNHPEDQJDQ� MXPODK� GDQ� SUHVHQWDVH� SHQHOLWLDQ

FHQGHUXQJ�PHQLQJNDW�VHWLDS�WDKXQQ\D��6HODLQ�LWX�

KDVLO� SHQHOLWLDQ� EHUPDQIDDW� XQWXN�PHQLQJNDWNDQ

NHPDPSXDQ�PDV\DUDNDW��PLVDOQ\D�� ��� SHQJHP�

EDQJDQ� NHLOPXDQ� NH� DUDK� LQWHJUDVL� QRUPD� GDQ

VLNDS�PDV\DUDNDW��DQDOLVD�EDKDQ�DODP�EDJL�REDW�

REDWDQ�EHUEDVLV�KHUEDO��SROD�SHULODNX�PDV\DUDNDW

GLWLQMDX� GDUL� VHJL� LOPX� VRVLRORJL� GDQ� SVLNRORJL�

ELRORJL��NLPD��PRGHO�PRGHO�SHPEHODMDUDQ��HQHUJL

WHUEDUXNDQ��NHWDKDQDQ�SDQJDQ��PHQJJDOL�NRQVHS�

NRQVHS� NHLOPXDQ�� PHQJJDOL� GDVDU�GDVDU

SHQJHPEDQJDQ� NHOHPEDJDDQ�� WHODDK� KXNXP

,VODP�� OLQJXLVWLN�SHPHUROHKDQ� EDKDVD� SHUWDPD�

GLVWULEXVL� VSDVLDO� KXMDQ� DVDP� GDQ� GDPSDNQ\D

WHUKDGDS� NXDOLWDV� DLU� VXPXU� GL� ZLOD\DK� LQGXVWUL

�VWXGL� NDVXV�ZLOD\DK� LQGXVWUL� &LWHXUHXS� %RJRU��

SHUOLQGXQJDQ� KXNXP�ZDULVDQ� EXGD\D� WDN� EHQGD

�,QWDQJLEOH� 7UDGLWLRQDO� &XOWXUDO� +HULWDJH��� ��

SHQHUDSDQ�LOPX�NRPXQLNDVL�GDODP�UHND\DVD�VRVLDO�

SHQHUDSDQ� SHPEHQWXNDQ� NHSULEDGLDQ� PDV\D�

UDNDW�� SHQHUDSDQ� VLVWHP� V\DULDK� SDGD� DWXUDQ

SHUXQGDQJ�XQGDQJDQ�� SHQJJDOLDQ� EDKDQ� DODP

�KHUEDO�� EDJL� NKDVDQDK� REDW�REDWDQ�PRGHUHQ�

SHULODNX� GDQ� NHELDVDDQ� PDV\DUDNDW� \DQJ

GLKXEXQJNDQ� GHQJDQ� SHPDKDPDQ� DJDPD

�NKXVXVQ\D� ,VODP��� VRVLRORJL� EXGD\D�� SHPXOLDDQ

WDQDPDQ�� SHQGLGLNDQ�� WUDQVSRUWDVL�� NDMLDQ

SHQJDUXK� SHQJJXQDDQ� WHPSXUXQJ� NHODSD� VDZLW

VHEDJDL�DOWHUQDWLI�DJUHJDW� WDPEDKDQ�SDGD�EHWRQ�

GDQ� ��� HQHUJL� WHUEDUXNDQ�� SHPEHUGD\DDQ

PDV\DUDNDW�� SHPXOLDDQ� WDQDPDQ�� SHQGLGLNDQ�

SHPEHQWXNDQ� NDUDNWHU� HQWHUSUHXQHXU�� VLVWH�

PDWLVDVL�VHGLDDQ�EDKDQ�DODP�EDJL�SHQJHPEDQJDQ

REDW�REDWDQ�� SHPEDQJXQDQ� ZLOD\DK� EHUEDVLV

SDGD�SRWHQVL�GLUL��GDQ�SHQJRPSRVDQ�VDPSDK�NRWD

XQWXN�EXGLGD\D�VD\XUDQ�RUJDQLN�SDGD�ODKDQ�WLGXU

GDQ� E�� 3HUNHPEDQJDQ� MXPODK� GDQ� SUHVHQWDVH

SHQHOLWLDQ� WHUVHEXW� GL� DWDV� PHQXMXNNDQ

NHFHQGHUXQJDQ� PHQLQJNDW� VHWLDS� WDKXQQ\D�

NHFXDOL� SHQHOLWLDQ�GDVDU�\DQJ�VHPXOD�SDGD� WDKXQ

����������PHQXQMXNNDQ� MXPODK� \DQJ� EDQ\DN�

QDPXQ�SDGD� WDKXQ����������� WXUXQ�PHQMDGL� ��

EXDK�DWDX����������GDUL�����EXDK�DWDX��������

GDQ�QDLN�ODJL�PHQMDGL�����DWDX��������SDGD�WDKXQ

����������

3HPDQIDDWDQ� KDVLO�KDVLO� SHQHOLWLDQ� GDODP

NHJLDWDQ� SHQJDEGLDQ�PDV\DUDNDW� \DQJ� GLODNXNDQ

ROHK� 37� EDUX� VHEDJLDQ� GDUL� KDVLO� SHQHOLWLDQ� \DQJ

GLPDQIDDWNDQ� XQWXN� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW�� +DO� LQL� GLVHEDENDQ� NXUDQJQ\D

PRWLYDVL�GRVHQ�GRVHQ� GL� 37�XQWXN� SHQHOLWLDQ�GDQ

KDQ\D� PHODNXNDQ� NHJLDWDQ� UXWLQ� PHQJDMDU�

NXUDQJQ\D� NHPDPSXDQ� GRVHQ� PHQJHQDL

PHWRGRORJL� SHQHOLWLDQ� VHKLQJJD� SHQHOLWLDQ� WLGDN

PHQMDZDE� NHEXWXKDQ� SURJUDP� SHQJDEGLDQ

NHSDGD�PDV\DUDNDW�� GDQ� DGDQ\D� HJR� VHNWRUDO

DQWDUD� SHODNVDQD� SURJUDP� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW� GHQJDQ� SHODNVDQD� SURJUDP

SHQHOLWLDQ�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

%HUGDVDUNDQ�WHPXDQ�SHQHOLWLDQ�GDSDW�GLVLPSXONDQ

EDKZD� NHELMDNDQ� SURJUDP� SHQHOLWLDQ� GDQ

SHQJDEGLDQ� PDV\DUDNDW� \DQJ� GLODNXNDQ� ROHK

SHUJXUXDQ�WLQJJL��37��EDLN�QHJHUL�PDXSXQ�VZDVWD

EHUGDVDUNDQ� SDGD� NHELMDNDQ� XPXP� \DQJ

GLWHWDSNDQ� ROHK� 'LUHNWRUDW� 3HQGLGLNDQ� 7LQJJL

�'LNWL��'HSGLNQDV� GDQ� NHELMDNDQ�PDVLQJ�PDVLQJ

37��.HELMDNDQ�'LNWL�PHQJHQDL�SURJUDP�SHQJDEGLDQ

NHSDGD� PDV\DUDNDW� EHOXP� VHPXD� GDSDW

GLODNVDQDNDQ� ROHK� 37� GDQ� SHUOX� GLVHVXDLNDQ

GHQJDQ� NRQGLVL� GDQ� VLWXDVL� GL� 37� VHSHUWL� GDQD

SHQGDPSLQJ� GDQ� SHUDQVHUWD� GDUL� PDV\DUDNDW

VHVXDL� GHQJDQ� WLQJNDW� NHEXWXKDQQ\D�� 0DVLK

EDQ\DN� 37� \DQJ� EHOXP�PDPSX�PHODNVDQDNDQ

NHELMDNDQ� WHUVHEXW� GHQJDQ� NRQVHNZHQ�� +DO� LQL

GLVHEDENDQ� EHOXP� DGDQ\D� VWDQGDU� PXWX
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SHQHOLWLDQ�� EHOXP� DGD� SD\XQJ� SHQHOLWLDQ� \DQJ

VWDQGDU�� GDQ� PDVLK� NXUDQJQ\D� VRVLDOLVDVL

SHODNVDQDDQ� SURJUDP� GL� 37�� 2OHK� VHEDE� LWX�� 37

PHQ\HVXDLNDQ� NHELMDNDQ� WHUVHEXW� GHQJDQ

NHPDPSXDQ� GDQ� SDQGDQJDQ�PDVLQJ�PDVLQJ� 37

XQWXN� GLMDGLNDQ� VWDQGDU� SHQHOLWLDQ�� 6WDQGDU� LQL

EHUEHGD�DQWDUD�37�\DQJ�VDWX�GHQJDQ�\DQJ�ODLQ\D

VHKLQJJD� SHQHOLWLDQSXQ� EHUEHGD� GDQ� GLWDPEDK

GHQJDQ�NHPDPSXDQ�SHQHOLWL�GDQ�GRVHQ�GL�PDVLQJ�

PDVLQJ� 37� \DQJ� VDQJDW� EHUYDULDVL�� $GD� 37� \DQJ

VXGDK�PDPSX�PHQJLNXWL�VWDQGDU�\DQJ�GLWHWDSNDQ

ROHK� 'LNWL�� QDPXQ� NHEDQ\DNDQ� 37� WHUXWDPD� 37

VZDVWD� EDQ\DN� \DQJ�PDVLK� NXUDQJ� GDUL� VWDQGDU

\DQJ� GLWHWDSNDQ�� .HELMDNDQ� SURJUDP� SHQHOLWLDQ

\DQJ� WHODK�GLEXDW�GDQ�GLWHWDSNDQ�ROHK�'LUHNWRUDW

3HQHOLWLDQ� GDQ� 3HQJDEGLDQ� NHSDGD�0DV\DUDNDW

�'3�0��'LNWL�GDSDW�GLODNVDQDNDQ��QDPXQ�EHUYDULDVL

VHVXDL� GHQJDQ� NRQGLVL� PDVLQJ�PDVLQJ� 37� GDQ

SHODNVDQDDQQ\D� GLVHVXDLNDQ� GHQJDQ� NHEXWXKDQ

GDQ� NRQGLVL�PDVLQJ�PDVLQJ� 37�� +DVLO� SHQHOLWLDQ

\DQJ� GLODNXNDQ� SHUJXUXDQ� WLQJJL� VHFDUD� XPXP

EHUPDQIDDW� XQWXN� SHQJHPEDQJDQ� GDQ

SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ� �VFLHQFH� DQG

WHFKQRORJ\�� GDQ� SHQLQJNDWDQ� NHPDPSXDQ

PDV\DUDNDW�

.HELMDNDQ� SHQHOLWLDQ� GL� 37� EHUGDVDUNDQ�SDGD

SURIHVLRQDOLVPH� SDUD� SHQHOLWLQ\D� GDQ�PHQJLNXWL

NDLGDK� PHWRGH� SHQHOLWLDQ� NHLOPXDQ�� HWLND

SHQHOLWLDQ� VHVXDL� GHQJDQ�(WKLFDO� 3HHU� 5HYLHZHU�

GDQ��9LVL��0LVL��5HQVWUD���'HPLNLDQ�KDOQ\D�SURJUDP

3�0�\DQJ�PHQMDGL�XQJJXODQ�GDODP�PHQLQJNDWNDQ

NHPDPSXDQ� GRVHQ� GDQ�PDKDVLVZD� GDODP� LOPX

SHQJHWDKXDQ�GDQ�WHNQRORJL�EDLN�XQWXN�EDKDQ�DMDU

DWDX� SHPDQIDDWDQ� GDODP� NHJLDWDQ� SHQJDEGLDQ

PDV\DUDNDW� WLGDN� EDQ\DN� \DQJ� GDSDW� GLJXQDNDQ

DWDX� WLGDN� ELVD� GLDSOLNDVLNDQ� VHFDUD� ODQJVXQJ�

.HELMDNDQ�GDQ�SURJUDP�SHQHOLWLDQ�WHUVHEXW�EHOXP

ELVD� GLWHUDSNDQ� GDODP� NHJLDWDQ� SHQHOLWLDQ� \DQJ

VHVXQJJXKQ\D�

'DODP�PHODNXNDQ� SHQHOLWLDQ�� EXNDQ� KDQ\D

OHPEDJD�SHQHOLWLDQ�\DQJ�PHODNXNDQ�SHQHOLWLDQ�WDSL

GHSDUWHPHQ�MXUXVDQ�SURGL� GDQ� GRVHQ� VHFDUD

LQGLYLGX�GDQ�NHORPSRN�MXJD�PHODNXNDQ�SHQHOLWLDQ

WHUPDVXN� LQNXEDWRU�ELVQLV��/HPEDJD�SHQHOLWLDQ�GL

37� EHUIXQJVL� VHEDJDL� OHPEDJD� SHODNVDQD

SHQHOLWLDQ� \DQJ� VHKDUXVQ\D�PHQDXQJL� SHQHOLWL�

SHQHOLWL�GL�EHUEDJDL�MXUXVDQ��GHSDUWHPHQ��1DPXQ�

OHPEDJD�OHPEDJD�LQL�PHPEHULNDQ�NHEHEDVDQ�EDJL

LQGLYLGX� GRVHQ� DWDX� NHORPSRN� GRVHQ� XQWXN

PHODNVDQDNDQ� SHQHOLWLDQ�

6HEDJLDQ� EHDU� 37� VDPSHO� PHPLVDKNDQ

OHPEDJD� SHQHOLWLDQ� GDQ� OHPEDJD� SHQJDEGLDQ

NHSDGD� PDV\DUDNDW�� 1DPXQ� NHGXD� OHPEDJD

WHUVHEXW� WHWDS�PHQMDOLQ� NHUMDVDPD� \DQJ� EDLN

VHSHUWL� WXNDU�PHQXNDU� LQIRUPDVL� GDQ�PHQJLULP

GRVHQ� GDQ�PDKDVLVZD�XQWXN�PHQJLNXWL� SURJUDP

SHQJDEGLDQ� NHSDGD�PDV\DUDNDW� \DQJ� GLODNXNDQ

ROHK� 37� ODLQ�� PHODNXNDQ� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW� EHUGDVDUNDQ� KDVLO�KDVLO� SHQHOLWLDQ

\DQJ� GLSDQGDQJ� SHQWLQJ� EDJL� PDV\DUDNDW�

PHOLEDWNDQ� SHQHOLWL�GRVHQ� \DQJ� VDPD�� VDOLQJ

PHPEHULNDQ� EDQWXDQ� WHQDJD� �SHJDZDL�� GDQ

SLNLUDQ�� VHPLQDU�� NXOLDK� NHUMD� Q\DWD�� SHQ\XOXKDQ

OLQWDV� VHNWRUDO�� VLPSRVLXP�� SHQDWDUDQ� GDQ

SHODWLKDQ�� GDQ� KDVLO� GDUL� SHQHOLWLDQ� GLWHUDSNDQ

SDGD� NHJLDWDQ� SHQJDEGLDQ� NHSDGD�PDV\DUDNDW�

1DXP� EDJL� PDV\DUDNDW� EHUGDPSDN� SDGD

NXUDQJQ\D� VKDULQJ� LOPX� SHQJHWDKXDQ� GLDQWDUD

GRVHQ� VHKLQJJD� NHPDPSXDQ� PHWRGRORJL

SHQHOLWLDQ� GRVHQ� WHUXWDPD� GRVHQ� PXGD� WLGDN

EHUNHPEDQJ

3HQLQJNDWDQ�NXDOLWDV�SHQJDEGLDQ�PDV\DUDNDW

SDGD� 37� GDSDW� GLVLPSXONDQ� EDKZD� ODQJNDK�

ODQJNDK� NHJLDWDQ� EHULNXW� DNDQ� PDPSX

PHQLQJNDWNDQ� NXDOLWDV� SHQJDEGLDQ�PDV\DUDNDW

VHKLQJJD�PDPSX�PHQLQJNDWNDQ� NHVHMDKWHUDDQ

PDV\DUDNDW��/DQJNDK�NHJLDWDQ�\DQJ�GLODNXNDQ�37

DGDODK���� PHODNVDQDNDQ� VWXGL� NHOD\DNDQ�� ��

PHQHUDSNDQ�KDVLO� SHQHOLWLDQ�� ���PHQDPEDK�GDQD

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�� ��� SHQJHP�

EDQJDQ� PHWRGRORJL� 3$5� �3DUWLFLSDW\� $FWLYH

5HVHDFUK������ UHOHYDQVL�SHQHOLWLDQ�GDQ�NHEXWXKDQ

PDV\DUDNDW�� ��� PHQLQJNDWNDQ� ,SWHN� EDJL

PDV\DUDNDW�� ���PHPEXDW� SHQHOLWLDQ� WHUDSDQ� GDQ

SHQHOLWLDQ� WHSDW� JXQD�� GDQ�PLQDW� PDV\DUDNDW

WHUKDGDS� ,SWHN� NXDOLWDV� SHQJDEGLDQ�PDV\DUDNDW

PHQLQJNDW� EHUWDPEDK�

.HJLDWDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW

\DQJ� GLODNVDQDNDQ� ROHK� 371�376� WLGDN� EDQ\DN

\DQJ� EHUGDVDUNDQ� KDVLO� SHQHOLWLDQ�PHQXQMXNDQ

EDKZD� SURJUDP�SURJUDP� \DQJ� WHODK� GLEXDW� GDQ

NHELMDNDQ� \DQJ� GLWHWDSNDQ� EDLN� ROHK� 37�PDXSXQ

ROHK�'LNWL� EHOXP� VHPXD� GDSDW� GLODNVDQDNDQ� ROHK

37��+DO�LQL�GLVHEDENDQ��DGD�NHQGDOD�\DQJ�GLKDGDSL

ROHK�37�GDQ�PDVLK�EDQ\DN�37�\DQJ�EHOXP�PDPSX

PHQJDWDVL� NHQGDOD� GHQJDQ� NHPDPSXDQ� VHQGLUL

VHSHUWL�PHPEXDW�SURJUDP�SHQHOLWLDQ�GDQ�VWDQGDU

PXWX� SHQHOLWLDQ� VHEDJDL� GDVDU� SHODNVDQDDQ� DWDX
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PHQXQWDVNDQ�SHQHOLWLDQ�GDODP�MDQJND�ZDNWX�\DQJ

GLWHWDSNDQ� VHUWD� ELD\D� GDQ� VDUDQD�SUDVDUDQD�

6DUDQ

'LNWL� SHUOX�PHQ\HEDUOXDVNDQ� LQIRUPDVL� SURJUDP

SHQHOLWLDQ� GDQ� SHQJDEGLDQ� NHSDGD�PDV\DUDNDW

EXNDQ�KDQ\D�PHODOXL� VXUDW� NH� 371�376� GDQ�37$,

WDSL� MXJD� PHODOXL� VRVLDOLVDVL� GHQJDQ� MDULQJDQ

SHQHOLWLDQ�GDQ�LQWHUQHW�NH�37�WHUXWDPD�37�VZDVWD�

'LNWL� SHUOX�PHPEXDW�NHELMDNDQ�NKXVXV�PHQJHQDL

SHQHOLWLDQ� GL� 37� XQWXN� SHQLQJNDWDQ� L OPX

SHQJHWDKXDQ� GDQ� WHNQRORJL� VHUWD� \DQJ� GDSDW

GLPDQIDDWNDQ� VHFDUD� ODQJVXQJ� GDODP� NHJLDWDQ

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�� 'LNWL� SHUOX

PHPEDQWX� 37� WHUXWDPD� GRVHQ� XQWXN� PHQLQJ�

NDWNDQ� NHPDPSXDQ\D� GHQJDQ� PHPEHULNDQ

NHVHPSDWDQ� \DQJ� VHOXDV�OXDVQ\D� EDJL� GRVHQ

XQWXN�PHODQMXWNDQ�SHQGLGLNDQ��PHQJLNXWL�VHPLQDU�

ZRUNVKRS��PHODNXNDQ� SHQHOLWLDQ� GDQ� SHQJDEGLDQ

NHSDGD� PDV\DUDNDW�� GDQ� PHPEXDW� SURJUDP

PDJDQJ� EDJL� GRVHQ� XQWXN� SHQHOLWLDQ�� 'LNWL

PHQLQJNDWNDQ� SHPDQWDXDQ� GDQ� PRQLWRULQJ

PHQJHQDL�SHODNVDQDDQ�NHELMDNDQ�GDQ�SURJUDP�37

\DQJ� GLNHOXDUNDQ� DJDU� SHODNVDQDDQ\D� VHVXDL

GHQJDQ� WXMXDQ� NHELMDNDQ�� 'LNWL� SHUOX�PHPEXDW

SURJUDP� GDQ� VNHPD� 330� \DQJJ� EDUX� VHVXDL

GHQJDQ� NHEXWXKDQ�PDV\DUDNDW� GDQ� LQGXVWUL� GDQ

3�0�SHUOX�PHPHWDNDQ�XQJJXODQ�ORNDO�\DQJ�KDUXV

GLODNXNDQ�ROHK�37��'LNWL�SHUOX�PHODNXNDQ�NRRUGLQDVL

DQWDU� OHPEDJD� SHQHOLWL� �'LNWL�/,3,�5LVWHN�/31'�

'HSDUWHPHQ� WHUNDLW��� LQGXVWUL� GHQJDQ� 37� XQWXN

PHQMDOLQ� NHUMDVDPD� EDLN� GDODP� SHQGDQDDQ

PDXSXQ� GDODP�PHPEXDW� URDG� PDS� ULVHW� GDQ

GDWDEDVH� VHKLQJJD� WLGDN� WXPSDQJ� WLQGLK�

37�SHUOX�PHQLQJNDWNDQ�MXPODK�SHQHOLWLDQ�\DQJ

GDSDW� GLPDQIDDWNDQ� GDODP�NHJLDWDQ� SHQJDEGLDQ

NHPDV\DUDNDWDQ�ROHK�VHEDE�LWX��37�SHUOX�PHPEXDW

SURJUDP�SHQHOLWLDQ� MDQJND�PHQHQJDK�GDQ� MDQJND

SDQMDQJ� �URDG�PDS�� SHQHOLWLDQ� GDQ� EHNHUMDVDPD

GHQJDQ� VWDNHKROGHU� GDODP� SHQHOLWLDQ� GDQ

SHQJDEGLDQ� NHSDGD�PDV\DUDNDW�� 'LVDPSLQJ� LWX�

37� SHUOX�PHQLQJNDWNDQ� NHPDPSXDQ� SHQHOLWL� GDQ

GRVHQ� GHQJDQ� FDUD� PHPEHULNDQ� NHVHPSDWDQ

SDGD� GRVHQ� XQWXN� PHQHOLW L� GDQ� PHODNXNDQ

NHJLDWDQ� SHQJDEGLDQ� NHSDGD�PDV\DUDNDW�� 2OHK

VHEDE� LWX��SHUOX�DGD�NDELMDNDQ�XQWXN�WHUVHGLDQ\D

SURSRUVL� ZDNWX� PHQHOLWL� EDJL� GRVHQ� GDQ

PHQJKLQGDUL� EHEDQ�PHQJDMDU� EHUOHELKDQ� EDJL

GRVHQ�� WLGDN�PHOLEDWNDQ�GRVHQ� VHFDUD� UXWLQ�SDGD

SHNHUMDDQ� DGPLQLVWUDVL�� 6HODQMXWQ\D�� 37

PHODNXNDQ�SHPELQDDQ�GDQ�SHPEHULDQ�LQVHQWLI�GDQ

UHZDUG� SDGD� VHWLDS� GRVHQ� \DQJ� PHODNXNDQ

SHQHOLWLDQ�� 8QWXN� NHQDLNDQ� SDQJNDW� GRVHQ

SHUV\DUDWDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW

PLQLPDO� VDWX� GDQ� PHODNVDQDNDQ� SHQHOLWLDQ

EHUEDVLV� VNLOO�� 37� KDUXV� PHPEXDW� NHELMDNDQ

VWDQGDU� GDQ� NULWHULD� SHQHOLWLDQ� \DQJ� WHSDW� \DQJ

KDUXV� GLLNXWL� ROHK� VHPXD� SHQHOLWL� EDLN� OHPEDJD

SHQHOLWLDQ�PDXSXQ� GRVHQ� VHFDUD� LQGLYLGX� DWDX

NHORPSRN�

371�376�SHUOX�PHPSHUEDQ\DN�SHQHOLWLDQ�\DQJ

UHOHYDQ� XQXN� GLJXQDNDQ� GDODP� NHJLDWDQ

SHQJDEGLDQ�PDV\DUDNDW�� 'LNWL� SHUOX� PHPEXDW

NHELMDNDQ� NKXVXV� WHQWDQJ� SURJUDP�SURJUDP

SHQHOLWLDQ� \DQJ� GLPDQIDDWNDQ� GDODP� NHJLDWDQ

SHQJDEGLDQ�PDV\DUDNDW� VHEDJDL� SHGRPDP�EDJL

SHUJXUXDQ�WLQJJL��37���'HQJDQ�GHPLNLDQ�KDVLO�KDVLO

SHQHOLWLDQ� EXNDQ� VHNHGDU� ODSRUDQ� NH� XQLYHUVLWDV

DWDX� XQWXN�PHQDPEDK� NUHGLW�� WDSL� GLPDQIDDWNDQ

VHEDJDL� EDKDQ� DMDU� DWDX� SHQHPXDQ� LOPX� EDUX

XQWXN� SHQJHPEDQJDQ� NHLOPXDQ� \DQJ� GDSDW

GLPDQIDDWNDQ� ROHK�PDV\DUDNDW�� 6HODQMXWQ\D�� 37

SHUOX� NRQVHNZHQ� PHODNVDQDNDQ� NHELMDNDQ

SHQHOLWLDQ� \DQJ� WHODK� GLWHWDSNDQ� DJDU� SHQHOLWLDQ

OHELK� WHUDUDK� GDQ�PHQJKDVLONDQ� SHQHOLWLDQ� \DQJ

EHUPDQIDDW�XQWXN�SHQLQJNDWDQ� LOPX�SHQJHWDKXDQ

GDQ� WHNQRORJL� VHUWD�SHQHUDSDQ\D� GDODP�NHJLDWDQ

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� \DQJ� OHELK

DSOLNDWLI��2OHK�VHEDE�LWX��37�SHUOX�PHPEXDW�GDHUDK�

LQGXVWUL� NHFLO� ELQDDQ� DJDU� KDVLO� SHQHOLWLDQ� GDQ

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� OHELK� Q\DWD

VHEDJDL� LPSOHPHQWDVL� 7ULGKDUDPD� 37�� 37� SHUOX

PHPEXDW� NHELMDNDQ� NKXVXV�PHQJHQDL� URDG�PDS

SHQHOLWLDQ� GL� 37� XQWXN� OHELK� EDQ\DN� SHQHOLWLDQ

GDODP� SHQLQJNDWDQ� LOPX� SHQJHWDKXDQ� GDQ

WHNQRORJL� VHUWD� \DQJ� GDSDW� GLPDQIDDWNDQ� VHFDUD

ODQJVXQJ� GDODP� NHJLDWDQ� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW�� 37� SHUOX� EHNHUMDVDPD� GHQJDQ

PDV\DUDNDW� GDODP� PHUHQFDQDNDQ� PHQJLP�

SOHPHQWDVLNDQ�� PHQLODL� KDVLO� SHQHOLWLDQ�� GDQ

PHODNVDQDNDQ�PRQLWRULQJ� NHJLDWDQ� SHQJDEGLDQ

NHSDGD� PDV\DUDNDW�� 'LVDPSLQJ� LWX�� 37� SHUOX

PHQFDUL� GXNXQJDQ� GDQ� EHNHUMDVDPD� GHQJDQ

SLKDN�ODLQ�WHUPDVXN�XQVXU�SROLWLN��HNRQRPL��VRVLDO�

.HUMDVDPD� GHQJDQ� SHPHULQWDK� GDHUDK� �3URSLQVL

GDQ� .DEXSDWHQ�.RWD�� XQWXN�PHQVRVLDOLVDVLNDQ

KDVLO�KDVLO� SHQHOLWLDQ� GDQ� SHQJDEGLDQ� NHSDGD

PDV\DUDNDW� WHUPDVXN� VXPEHU� GD\D� \DQJ� GLPLOLNL
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,GULV�+0�1RRU��3HPDQIDDWDQ�,OPX�3HQJHWDKXDQ�GDQ�7HNQRORJL�%HUGDVDUNDQ�+DVLO�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�GDODP�.HJLDWDQ�3HQJDEGLDQ������

ROHK� 37� DJDU� SHPHULQWDK� GDHUDK� GDSDW�PHPLOLK

GDQ�PHPDQIDDWNDQ�KDVLO�KDVLO�SHQHOLWLDQ�37�SHUOX

GLW LQJNDWNDQ�� 6HODQMXWQ\D�� 37� MXJD� SHUOX

PHQDZDUNDQ� SURJUDP� SHQHOLW LDQ� \DQJ� ELVD

GLPDQIDDWNDQ� ODQJVXQJ� ROHK� 3HPGD� GDQ

PDV\DUDNDW� NKXVXVQ\D� GDODP� NHJLDWDQ

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�� 37� SHUOX

PHODNVDQDNDQ� VRVLDOLVDVL� VHPXD� EHQWXN

SHQHOLWLDQ� GHQJDQ� PHPSHUEDQ\DN�ZRUNVKRS

SHQXOLVDQ�SURSRVDO�SHQHOLWLDQ�GDQ�OHELK�GLWHNDQNDQ

SDGD� WLQJNDW� MXUXVDQ�� 'LVDPSLQJ� LWX�� 37� SHUOX

PHQLQJNDWNDQ� DQJJDUDQ� SHQHOLW LDQ� GDQ

SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� GHQJDQ

EHNHUMDVDPD� DWDX� PHODOXL� DORNDVL� GDQD� GDUL

SHPHULQWDK� �'LNWL�� 3HPGD� GDQ� 37��� 'DODP

PHODNVDQDNDQ�GDQ�PHPDQIDDWNDQ�KDVLO�SHQHOLWLDQ

37�� OHPEDJD� ODLQ� �LQNXEDWRU� ELVQLV�� GLVDUDQNDQ

XQWXN� PHQJLNXWL� VWDQGDU� SHQHOLWLDQ� \DQJ

GLWHWDSNDQ� 37� GDQ� EHNHUMDVDPD�GHQJDQ� 37�

3XVWDND�$FXDQ

$ULNXQWR��6XKDUVLPL��������0DQDMHPHQ�3HQHOLWLDQ��-DNDUWD��37��$VGL�0DKDVDW\D�
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KWWS���OHPOLW�XJP�DF�LG�NDELG�������������EDFWK��SGI��

KWWS���ZZZ�ELQJ�FRP�VHDUFK�
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EHUEDKD\D� \DQJ� GLWHUELWNDQ� SDGD� WDQJJDOQ��� -XOL� ����
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