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3HPEHQWXNDQ�3HWD�.RJQLWLI� 7XQDJUDKLWD�5LQJDQ

'DODP�3HQJXDVDDQ�.RQVHS� 3HQJXNXUDQ

'L�%LGDQJ�%HUKLWXQJ�GDQ� ,OPX�3HQJHWDKXDQ�$ODP

0XPSXQLDUWL
3/%±),3±8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD��HPDLO��PXPSXQL#XQ\�DF�LG

$EVWUDN��3HQHOLWLDQ�LQL�GLODNXNDQ�SDGD�SHPEHODMDUDQ�EDJL�WXQDJUDKLWD�ULQJDQ�GHQJDQ�LQWHJUDVL�DQWDUD

ELGDQJ�EHUKLWXQJ�GDQ�LOPX�SHQJHWDKXDQ�DODP�PHODOXL�EHUPDLQ�WLPEDQJDQ�PHPDNDL�SHUPDLQDQ�WLPEDQJDQ

QHUDFD��3HPEHODMDUDQ�GHQJDQ�FDUD�WHUVHEXW�EHUWXMXDQ�PHQJHPEDQJNDQ�SHWD�NRJQLWLI�WXQDJUDKLWD�ULQJDQ

GDODP�SHQJXDVDDQ�NRQVHS�XNXUDQ�EHUDW�GDQ�LVL��3HQGHNDWDQ�SHQHOLWLDQ�PHQJJXQDNDQ�SHQHOLWLDQ�WLQGDNDQ

NHODV��VXEMHN�SHQHOLWLDQ���VLVZD�WXQDJUDKLWD�ULQJDQ�NHODV���603�1HJHUL���<RJ\DNDUWD��PRQLWRULQJ�WLQGDNDQ

GHQJDQ�SHGRPDQ�REVHUYDVL�WHUVWUXNWXU�PDXSXQ�REVHUYDVL�WLGDN�WHUVWUXNWXU��DQDOLVLV�GDWD�GHQJDQ�NXDOLWDWLI

GDUL� NHWHUDQJDQ� EHUXSD� GHVNULSVL� PHODOXL� PHQ\HOHNVL�� PHQ\HGHUKDQDNDQ�� PHQJNODVLILNDVLNDQ�

PHQIRNXVNDQ��GDQ�PHQJRUJDQLVDVLNDQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHQJXDVDDQ�SHWD�NRQVHS

SHQJXNXUDQ�EHUDW�GDQ�LVL�SDGD�WXQDJUDKLWD�ULQJDQ�PHODOXL�SURVHV�EHUWDKDS�GDQ�VHFDUD�JURXSLQJ�NHWLND

EHUPDLQ�WLPEDQJDQ��3URVHV�LWX�PXODL�PHQJXNXU�GDUL�EHQGD�\DQJ�SHUEHGDDQ�XNXUDQ�EHUDWQ\D�VLJQLILNDQ

VHFDUD�EHUWDKDS�SHUEHGDDQ�LWX�GLSHUNHFLO�VDPSDL�NH�EHQGD�\DQJ�SHUEHGDDQ�EHUDWQ\D�WLGDN�VLJQLILNDQ�

GHPLNLDQ� MXJD� VHEDOLNQ\D�PHQJXNXU� EHUDW� GDUL� LVL� \DQJ� SHUEHGDDQ� YROXPHQ\D� EHUEHGD� WHWDSL� MHQLV

EHQGDQ\D�VDPD�VDPSDL�YROXPHQ\D�VDPD�WHWDSL�MHQLVQ\D�EHUEHGD�

.DWD�NXQFL��SHWD�NRJQLWLI��WXQDJUDKLWD�ULQJDQ��NRQVHS�SHQJXNXUDQ�EHUKLWXQJ�GDQ�,3$

$EVWUDFW�7KLV�UHVHDUFK�ZDV�FRQGXFWHG�LQ�WKH�OHDUQLQJ�IRU�PLOG�PHQWDOO\�UHWDUGHG�ZLWK�WKH�LQWHJUDWLRQ

EHWZHHQ�ILHOG�DULWKPHWLF�DQG�VFLHQFH�WKURXJK�JDPH�SOD\�VFDOHV�XVLQJ�EDODQFH�VFDOHV��/HDUQLQJ�LQ�D�ZD\

WKDW�DLPV�WR�GHYHORS�RI�PLOG�PHQWDOO\�UHWDUGHG�FRJQLWLYH�PDS�LQ�PDVWHULQJ�WKH�FRQFHSW�RI�FRQWHQW�VL]H

DQG�ZHLJKW��DSSURDFK�WR�UHVHDUFK�XVLQJ�FODVVURRP�DFWLRQ�UHVHDUFK��UHVHDUFK�VXEMHFWV���RI�PLOG�PHQWDOO\

UHWDUGHG�VWXGHQWV�JUDGH���603�DW�6/%�1HJHUL���<RJ\DNDUWD��PRQLWRULQJ�DFWLRQV�ZLWK�D�VWUXFWXUHG�REVHUYDWLRQ

JXLGH�RU�XQVWUXFWXUHG�REVHUYDWLRQ��DQDO\VLV�TXDOLWDWLYH�GDWD�ZLWK�D�GHVFULSWLRQ�RI� WKH� LQIRUPDWLRQ�E\

VHOHFWLQJ��VLPSOLI\LQJ��FODVVLI\LQJ��IRFXVHG��DQG�RUJDQL]HG��7KH�UHVXOWV�VKRZHG�WKDW�WKH�PDVWHU\�RI�WKH

FRQFHSW�PDSV�IRU�ZHLJKW�DQG�FRQWHQW�PHDVXUHPHQW�LQ�PLOG�PHQWDOO\�UHWDUGHG�WKURXJK�D�JUDGXDO�SURFHVV

DQG�WKH�JURXSLQJ�ZKHQ�SOD\LQJ�VFDOHV��7KH�SURFHVV�EHJDQ�PHDVXULQJ�WKH�ERG\�ZHLJKW�GLIIHUHQFH�VLJQLILFDQW

VL]H�GLIIHUHQFH�ZDV�JUDGXDOO\�UHGXFHG�XQWLO�WKH�ERG\�ZHLJKW�GLIIHUHQFH�ZDV�QRW�VLJQLILFDQW��YLFH�YHUVD

PHDVXULQJ�WKH�ZHLJKW�RI�WKH�FRQWHQWV�RI�WKH�YROXPH�GLIIHUHQFH�LV�GLIIHUHQW�EXW�WKH�VDPH�W\SH�RI�REMHFW�WR

WKH�VDPH�YROXPH�EXW�D�GLIIHUHQW�NLQG�

.H\�ZRUGV��FRJQLWLYH�PDS�PLOG�PHQWDOO\�UHWDUGHG��PHDVXUHPHQW�FRQFHSW�LQ�PDWK��DQG�VFLHQFH�

3HQGDKXOXDQ

3HPEHODMDUDQ� DNDGHPLN� EDJL� WXQDJUDKLWD� ULQJDQ

WHUXWDPD� GL� ELGDQJ� PDWHPDWLND� NKXVXVQ\D

EHUKLWXQJ� GLDUDKNDQ� XQWXN� PHQGXNXQJ� NH�

PDQGLULDQ� GL� GDODP� SHNHUMDDQ� GDQ� NHKLGXSDQ

VHKDUL�KDUL�� 6DODK� VDWX� VXEVWDQVL� ELGDQJ

PDWHPDWLND� EDJL� WXQDJUDKLWD� ULQJDQ� LDODK

NHPDPSXDQ� GL� GDODP� SHQJXNXUDQ�� .HPDPSXDQ

LQL�GDSDW�GLJXQDNDQ�XQWXN�EHNHUMD�PDXSXQ�XQWXN

NHKLGXSDQ�VHKDUL�KDUL��0LVDOQ\D��PHQJXNXU�EHQGD

\DQJ�DNDQ�GLEXDW�NHWHUDPSLODQ��PHQJXNXU�EDKDQ

XQWXN� GLPDVDN�� GDQ�PHQJXNXU� EHQGD�\DQJ� GLEHOL

DWDX� NRQVXPVL� VHKDUL�KDUL� VHVXDL� GHQJDQ� XDQJ

\DQJ�GLPLOLNL�

6DODK� VDWX� NHPDPSXDQ�PHQJXNXU� WHUVHEXW

WHUXWDPD� XQWXN� PHQJXNXU� EHUDW� GDQ� LVL�

.HPDPSXDQ� XNXUDQ� EHUDW� GDQ� LVL� DGDODK

NHPDPSXDQ� \DQJ� GLSHUOXNDQ� XQWXN�PHQHQWXNDQ

EHVDUDQ� EHQGD� GDUL� VHJL� EHEDQ� DWDX� EHVDUQ\D

EHQGD� \DQJ� GLEXWXKNDQ�GDODP�NHKLGXSDQ� VHKDUL�
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KDUL�� .HEXWXKDQ� LWX� KDUXV� GLVHUWDL� NHPDPSXDQ

PHQJXNXU� GDQ� XQWXN�PHQJXNXU� NHGXD� NRQVHS

WHUVHEXW� WLGDN� GDSDW� GLKXEXQJNDQ� VHFDUD

RWRPDWLV�� VHSHUWL� MLND� EHQGD� \DQJ� EHVDUDQQ\D

OHELK� EDQ\DN� SDVWL� \DQJ� OHELK� EHUDW�� 3HQHQWXDQ

EHQGD� \DQJ� OHELK� EHUDW� KDUXV� GLXNXU� PHQJ�

JXQDNDQ� WLPEDQJDQ�� GDQ� SHQJXNXUDQQ\D

PHQJJXQDNDQ� QRUPD�QRUPD� VDWXDQ� EHUDW�

1RUPD�QRUPD�VDWXDQ�EHUDW�WHUVHEXW�QDQWLQ\D

VHEDJDL� PDWHUL� SHODMDUDQ� \DQJ� SHUOX� GLSHODMDUL

VLVZD� WXQDJUDKLWD� ULQJDQ�� .KXVXVQ\D� GDODP

NHWHUDPSLODQ� NHKLGXSDQ� VHKDUL�KDUL� VHKLQJJD

PDPSX�PHQLPEDQJ� VHVXDL� GHQJDQ� NHEXWXKDQ

PDVDODK�\DQJ� KDUXV� GLDWDVL�� 3HPEHODMDUDQ� XQWXN

PHPELPELQJ� VLVZD� WXQDJUDKLWD� ULQJDQ�PHPLOLNL

NHPDPSXDQ�PHQLPEDQJ� EHVHUWD� NRQVHS� VDWXDQ�

VDWXDQ� EHUDWQ\D� VDQJDW� VXOLW� GLODNXNDQ� JXUX�

.HVXOLWDQ�WHUVHEXW�GLNHPXNDNDQ�ROHK�JXUX�GHQJDQ

DGDQ\D� VXDWX� IHQRPHQD�IHQRPHQD� \DQJ� WHUMDGL

SDGD� VLVZD� WXQDJUDKLWD� EDKZD� EHQGD� \DQJ

NHOLKDWDQ�OHELK�EHVDU�DWDX�OHELK�EDQ\DN�SDVWL�OHELK

EHUDW��VHSHUWL�DQWDUD�NDSDV�GDQ�EHVL��3DGD�NHGXD

EHQGD�LWX�VLVZD�WXQDJUDKLWD�VHODOX�PHPLOLK�EDKZD

NDSDVODK�\DQJ�OHELK�EHUDW��NDUHQD�JXUX�PHQ\DMLNDQ

NHGXD�EHQGD�LWX�GDODP�NRQGLVL�NDSDV�GLWXQMXNNDQ

MXPODKQ\D� \DQJ� OHELK� EDQ\DN�

)HQRPHQD� WHUVHEXW�PHQJLQGLNDVLNDQ� EDKZD

VLVZD� WXQDJUDKLWD� VHODOX� PHOLKDW� VHFDUD� IDNWD

\DQJ� WHUOLKDW�� EHOXP�PHPLOLNL� VXDWX� SHQJHUWLDQ

EDKZD� EHUDW� KXEXQJDQ� GHQJDQ� EHVDU�LVL� EHQGD

WHUJDQWXQJ�EHUDW�MHQLVQ\D��'HPLNLDQ�MXJD��PHUHND

EHOXP� PHPLOLNL� SHQJHUWLDQ� EDKZD� XQWXN

SHQHQWXDQ� EHQGD� \DQJ� OHELK� EHUDW� DWDX�NHDGDDQ

EHUDWQ\D� SHUOX� GLWLPEDQJ� GDKXOX�� 3HUVRDODQ� DWDX

PDVDODK�\DQJ�GLUDVDNDQ�ROHK�JXUX�LWX��GLSHUOXNDQ

VXDWX� SHQ\HOHVDLDQ� GHQJDQ�PHQJXEDK� SURVHV

SHPEHODMDUDQ� \DQJ� GLODNXNDQ� GDODP� SHQDQDPDQ

NRQVHS� EHUDW� GDQ� LVL� EDJL� VLVZD� WXQDJUDKLWD

ULQJDQ�

0DVDODK� \DQJ� GLUDVDNDQ� ROHK� JXUX� WHUVHEXW

GLEHULNDQ� DOWHUQDWLI� VROXVLQ\D�� $OWHUQDWLI� \DQJ

GLSLOLK� JXUX� DGDODK�PHPEXDW� DODW� SHUDJD� JXQD

SHPEHODMDUDQ� \DQJ� GDSDW�PHQMHPEDWDQL� SURVHV

SHUXEDKDQ� EHUDW�� 3HQJXEDKDQ� SURVHV� WHUVHEXW

\DQJ� PHQJLPSOLNDVLNDQ� DGDQ\D� SHQHOLWLDQ

WLQGDNDQ� NHODV� XQWXN� SHUEDLNDQ� GDODP� SURVHV

SHQJXDVDDQ� NRQVHS� EHUDW� GDQ� LVL� SDGD� VLVZD

WXQDJUDKLWD� ULQJDQ�

'LDJQRVLV� GDUL� SHUVRDODQ� WHUVHEXW�� NDUHQD

SHQJXDVDDQ� NRQVHS� SHQJXNXUDQ� EHUDW� \DQJ

VHODQMXWQ\D� EHULPSOLNDVL� SDGD� EHVDUDQ� LVL� EDJL

WXQDJUDKLWD� ULQJDQ� PHUXSDNDQ� VHVXDWX� \DQJ

DEVWUDN�GDQ�KXEXQJDQQ\D� WLGDN�VHFDUD� ODQJVXQJ�

.RQVHS� \DQJ� VDODK� VHULQJ� WHUMDGL� SDGD� VLVZD

WXQDJUDKLWD� ULQJDQ� GL� 6/%� 1HJHUL� �� <RJ\DNDUWD

GDODP�PHQGXJD� VXDWX� EHUDW� EDKZD� EHQGD� \DQJ

OHELK�EHVDU�GLGXJD�SDVWL�OHELK�EHUDW��.RQVHS�\DQJ

WHUMDGL� GHPLNLDQ� EHULPSOLNDVL� NHELQJXQJDQ� JXUX

GDODP�PHQDQDPNDQ� NRQVHS� SHQJXNXUDQ� EHUDW

VHFDUD� EHQDU� GHQJDQ�PHODOXL� SHPEHODMDUDQ� \DQJ

WLGDN� PHPEHUDWNDQ� SURVHV� NRJQLWLI� VLVZD

WXQDJUDKLWD��8QWXN�LWX��VHEHOXP�VLVZD�PHODQJNDK

PHPSHODMDUL�NRQVHS�EHUDW�\DQJ�VHEHQDUQ\D�SHUOX

GLMHPEDWDQL�GHQJDQ�NRQVHS�Q\DWD�GDUL�WLPEDQJDQ

GDQ� SURVHV�PHQLPEDQJ� XQWXN�PHPDVWLNDQ� VLIDW

EHUDW� VXDWX� EHQGD�� 'LDJQRVLV� GDUL� PDVDODK

WHUVHEXW��VLVZD�EHOXP�PHPLOLNL�MHPEDWDQ�WHQWDQJ

SURVHV� SHUXEDKDQ� EHUDW� VXDWX� EHQGD� GDQ� FDUD

PHQHQWXNDQ�

� 3HQHQWXDQ� LQWHUYHQVL� WHUKDGDS� GLDJQRVLV

GDUL�PDVDODK� WHUVHEXW� DWDV� GDVDU� PHPEHULNDQ

MHPEDWDQ� NHSDGD� VLVZD� WXQDJUDKLWD� WHQWDQJ

SURVHV� SHUXEDKDQ� EHUDW� GDQ� FDUD� SHQHQWXDQQ\D

DWDX� SHQDNVLUDQQ\D�� -HPEDWDQ� LWX� DWDV� GDVDU

KDUDSDQ� JXUX� XQWXN� PHPEHUL� SHODMDUDQ� \DQJ

PHQ\HQDQJNDQ� GHQJDQ� WLGDN� PHPEHUDWNDQ

SURVHV� NRJQLWLI� VLVZD� WXQDJUDKLWD� ULQJDQ�

-HPEDWDQ� LWX� DGDODK� VLPXODVL� SHUPDLQDQ

WLPEDQJDQ�� %HUGDVDUNDQ� VROXVL� WHUKDGDS

GLDJQRVLV� WHUVHEXW�� SHQHOLWLDQ� GLUXPXVNDQ

PDVDODKQ\D� VHEDJDL� EHULNXW� ��� %DJDLPDQD

³6LPXODVL� 3HUPDLQDQ� 7LPEDQJDQ´� GDSDW�PHP�

SHUEDLNL� SHQJXDVDDQ� WXQDJUDKLWD� ULQJDQ� WHQWDQJ

NRQVHS� YDULDVL� SHQJXNXUDQ� EHUDW� GDQ� LVL� GDUL

EHUEDJDL�EHQGD"�����$SDNDK�³6LPXODVL�3HUPDLQDQ

7LPEDQJDQ´� LQL� HIHNWLI� XQWXN� SHPEHQWXNDQ� SHWD

NRJQLWLI� SHQJXDVDDQ�NRQVHS�XNXUDQ�EHUDW� GDQ� LVL

EDJL� WXQDJUDKLWD� ULQJDQ"

7XMXDQ� SHQHOLWLDQ� DGDODK� PHQJHWDKXL

SHUEDLNDQ� SURVHV� SHPEHODMDUDQ� EDJL� WXQDJUDKLWD

ULQJDQ� \DQJ�PHPHUOXNDQ� EHUSLNLU� NRJQLWLI�� GDQ

PHQJHWDKXL�FDUD�SHPEHQWXNDQ�SHWD�NRJQLWLI�SDGD

WXQDJUDKLWD� ULQJDQ� GDODP� SHQJXDVDDQ� NRQVHS

WHQWDQJ�XNXUDQ�EHUDW� GDQ� LVL� GHQJDQ�PHQJJXQD�

NDQ� VLPXODVL� SHUPDLQDQ� WLPEDQJDQ�� 0DQIDDW

SHQHOLWLDQ� XQWXN� SHUEDLNDQ� SURVHV� SHPEHODMDUDQ

PDWHPDWLND� GDQ� ,OPX� 3HQJHWDKXDQ� $ODP� SDGD
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WXQDJUDKLWD�ULQJDQ��%DJL�VLVZD�GLSHUROHKQ\D�VXDWX

NHWHUDPSLODQ� GDQ� SHQJHWDKXDQ� FDUD�PHQLPEDQJ

XQWXN�PHQHQWXNDQ� EHUDW� EHQGD� VHUWD� SHUXEDKDQ

LVLQ\D�� %DJL� VHNRODK� VHEDJDL� VXPEHU� LQIRUPDVL

XQWXN�NHELMDNDQ�GDODP�SHQLQJNDWDQ�SHPEHODMDUDQ

GL� VHNRODK�

.DMLDQ�/LWHUDWXU

3HQGHNDWDQ�3HPEHODMDUDQ�EDJL�7XQDJUDKLWD

5LQJDQ

3HQ\DQGDQJ� WXQDJUDKLWD� PHUXSDNDQ� LQGLYLGX

\DQJ�PHPLOLNL� NHWHUEHODNDQJDQ�PHQWDO��0HQXUXW

$$05� �$VVRFLDWLRQ�$PHULFDQ�0HQWDO� 5HWDUGDWLRQ�

\DQJ� GLNHPXNDNDQ�ROHK� � 5XWK� /XFNDVVRQ�PHODOXL

�6PLWK� HW�DO� ������� ���� LQGLYLGX� GLSDQGDQJ

WHUEHODNDQJ�PHQWDO� MLND�PHPHQXKL� GXD� NULWHULD�

3HUWDPD�PHPLOLNL� WLQJNDW� NHFHUGDVDQ� GL� EDZDK

UHUDWD� GDQ� GLVHUWDL� NHWHUEHODNDQJDQ� DGDSWDVL

WLQJNDK� ODNX�� .HWHUEHODNDQJDQ� DGDSWDVL� WLQJNDK

ODNX� DGDODK� NHPDPSXDQ� SHQ\HVXDLDQ� GLUL

GLEDQGLQJNDQ� GHQJDQ� XVLD� VHED\D�� 7LQJNDK� ODNX

\DQJ� GLEDQGLQJNDQ� LWX� LDODK� VHJDOD� DVSHN� \DQJ

PHOLSXWL� ��� ELGDQJ� NHWHUDPSLODQ� DGDSWLI�� \DLWX�

NRPXQLNDVL��PHQRORQJ� GLUL� VHQGLUL�� NHWHUDPSLODQ

NHKLGXSDQ� GL� NHOXDUJD�� NHWHUDPSLODQ� VRVLDO�

NHELDVDDQ� GL� PDV\DUDNDW�� SHQJDUDKDQ� GLUL�

PHQMDJD�NHVHKDWDQ�GDQ�NHDPDQDQ�GLUL��DNDGHPLN

IXQJVLRQDO��ZDNWX� OXDQJ� GDQ� NHUMD� �'HILQLVL� GDUL

$$05� WHUVHEXW� \DQJ� VHNDUDQJ� PHQMDGL� GDVDU

XQWXN� SHWXQMXN� DWDX� LGHQWLILNDVL� SDGD� LQGLYLGX

\DQJ�GLDQJJDS�WXQDJUDKLWD��'HILQLVL�WHUVHEXW�MXJD

GLWDQGDVNDQ�2OLYHU�	�:LOOLDPV��������³7KH�PHQWDOO\

KDQGLFDSSHG�FKLOG�KDV�VSHFLDO�HGXFDWLRQDO�QHHGV�DQG

LV�WKXV�RIWHQ�UHJDUGHG�DV�VSHFLDO�LQ�WKH�VHQVH�WKDW

KH� UHTXLUHV� DVVLVWDQFH� DQG� VXSSRUW� WR� RYHUFRPH

FRWH[WXDO�� VRFLDO� DQG� LQGLYLGXDO� GLIILFXOWLHV�´

.HWHUEDWDVDQ� NHPDPSXDQ� SHQ\DQGDQJ� WXQD�

JUDKLWD� WHUVHEXW� EHUNDLWDQ� GHQJDQ� OD\DQDQ

SHQGLGLNDQ�\DQJ�GLEHULNDQ�XQWXN�PHUHND��/D\DQDQ

SHQGLGLNDQ� \DQJ� GLEHULNDQ� GDODP� UDQJND

RSWLPDOLVDVL� NHPDPSXDQ�PHUHND� VXSD\D�PDPSX

PDQGLUL� GL� NHKLGXSDQ� PDV\DUDNDW�� /D\DQDQ

WHUVHEXW�PHQ\HVXDLNDQ� GHQJDQ� NRQGLVL�PHUHND

GDQ�SUHGLNVL�RSWLPDOLVDVL�EDJL�PHUHND�\DQJ�DNDQ

GLFDSDL� MXJD�GLVHVXDLNDQ�GHQJDQ�NRQGLVL�PHUHND�

� 6DODK� VDWX� GL� DQWDUD� NODVLILNDVL� WXQDJUDKLWD

LDODK� WXQDJUDKLWD� NDWHJRUL� ULQJDQ�� $QDN

WXQDJUDKLWD� NDWHJRUL� U LQJDQ� �PLOG� PHQWDOO\

UHWDUGHG��DGDODK�DQDN�\DQJ�WLQJNDW�NHFHUGDVDQQ\D

�,4�� EHUNLVDU� DQWDUD� ��� VDPSDL� GHQJDQ� ���

5HQGDKQ\D� WLQJNDW� NHFHUGDVDQ� LWX� MXJD

PHQJDNLEDWNDQ� WHUEDWDVQ\D� SHUNHPEDQJDQ

SHQFDSDLDQ� WLQJNDW� XVLD�PHQWDO�PHUHND�� 7LQJNDW

SHQFDSDLDQ�XVLD�PHQWDO�XPXU�NHFHUGDVDQ�PHUHND

VHWDUDI� DQDN� XVLD� VHNRODK� GDVDU� NHODV� HQDP

�XPXU�DQDN����WDKXQ��ZDODXSXQ�VXGDK�PHQFDSDL

XVLD� GHZDVD�

7XQDJUDKLWD�ULQJDQ�PHQXUXW�$VWDWL� ���������

���PHPLOLNL�NDUDNWHULVWLN�SHUWXPEXKDQ�ILVLN�VHSHUWL

DQDN� QRUPDO� WHWDSL� NHVHKDWDQ� WXEXK� GDQ

NHPDWDQJDQ�PRWRULN� OHELK� OHPDK� GLEDQGLQJNDQ

GHQJDQ�DQDN�QRUPDO�\DQJ�VHXVLD�VHED\D��EDQ\DN

\DQJ� ODQFDU� EHUELFDUD� WHWDSL� NXUDQJ� SHUEHQGD�

KDUDDQ�NDWD��PHQJDODPL�NHVXOLWDQ�EHUSLNLU�DEVWUDN

WHWDSL�PHUHND�PDVLK�PDPSX�PHPSHODMDUL�KDO�KDO

\DQJ�EHUVLIDW�DNDGHPLN�VHFDUD� WHUEDWDV��0HQXUXW

,QKHOGHU�GDQ�:RRGZDUG�GDODP��6PLWK�HW�DO��������

����� SHUNHPEDQJDQ� NRJQLWLI� WXQDJUDKLWD� ULQJDQ

PHODOXL� WDKDSDQ� \DQJ� VDPD� VHSHUWL� DQDN� \DQJ

WLGDN� UHWDUGDVL�� GHQJDQ� SHUEHGDDQ� SRNRN� SDGD

SHQFDSDLDQ� QLODL� GDQ� OHYHO� \DQJ� WHUWLQJJL�

3HQFDSDLDQ� EDJL� DQDN� \DQJ� UHWDUGDVL� DNDQ� OHELK

ODPEDW��GDQ�OHELK�EHUDW�UHWDUGDVLQ\D��OHELK�ODPEDW

ODJL� SHUNHPEDQJDQ� WDKDSDQQ\D�� 6HEDJDL

WDPEDKDQ�� LQGLYLGX� \DQJ� UHWDUGDVL� WLGDN�PDPSX

PHQFDSDL� VHOXUXK� WDKDSDQ� SHUNHPEDQJDQ�

0HQXUXW��,QKHOGHU��DQDN�DQDN�\DQJ�UHWDUGDVL�ULQJDQ

KDQ\D� PHQFDSDL� OHYHO� RSHUDVLRQDO� NRQNULW�

3HQFDSDLDQ� OHYHO� RSHUDVLRQDO� NRQNULW� LWX� GLFDSDL

ROHK� WXQDJUDKLWD� SDGD� XVLD� NURQRORJLV� \DQJ� MDXK

OHELK� WXD�� -DGL� SDGD� XVLD� ��� WDKXQ� DQDN� QRUPDO

PHQFDSDL� WDKDS� RSHUDVLRQDO� NRQNULW�� SDGD

WXQDJUDKLWD� ULQJDQ� WDKDSDQ� WHUVHEXW� PXQJNLQ

GLFDSDL� SDGD� XVLD� NURQRORJLV� ��� WDKXQ� DWDX� ��

WDKXQ�� .DUDNWHULVWLN� WXQDJUDKLWD� GL� DWDV� GDQ

NHPDPSXDQ� WDKDS� SHQFDSDLDQ� SHUNHPEDQJDQ� GL

ELGDQJ� NRJQLW LI� VHEDJDL� GDVDU� DOWHUQDWLI

SHQGHNDWDQ� SHPEHODMDUDQ� EDJL� WXQDJUDKLWD

ULQJDQ�

3HPEHODMDUDQ� PHUXSDNDQ� SURVHV� EHODMDU

\DQJ�GLODNXNDQ� LQGLYLGX�XQWXN�PHQFDSDL�VHVXDWX�

0HQXUXW�'LP\DWL�	�0XGMLRQR������������SURJUDP

SHPEHODMDUDQ� EHULVL� XUXWDQ� SHUL ODNX� \DQJ

GLNHKHQGDNL�� SHQJXDWDQ�� ZDNWX� PHPSHODMDUL

SHULODNX�� GDQ� HYDOXDVL�� 3HPEHODMDUDQ� VHEDJDL

SURVHV� EHODMDU� EHURULHQWDVL� SDGD� KDVLO� GDQ� KDVLO

LWX� EHUXSD� SHULODNX� KDVLO� EHODMDU� \DQJ�PHOLSXWL

NDSDELOLWDV�NHWHUDPSLODQ��SHQJHWDKXDQ��VLNDS��GDQ
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QLODL�� 3HPEHODMDUDQ�PHQXUXW� SHQGDSDW� WHUVHEXW

VHEDJDL� SURVHV� EHODMDU� DGDODK� PHQHUDQJNDQ

LQGLYLGX�PHODNXNDQ� EHODMDU�� 3HULODNX� EHODMDU� LWX

VXSD\D�PHQFDSDL� NDSDELOLWDV� GL� EHUEDJDL� DVSHN

GDUL� LQGLYLGX�� 3HULODNX� EHODMDU� LQGLYLGX� XQWXN

PHQFDSDL� VHVXDWX� GLNDML� ROHK� EHUEDJDL� WHRUL

EHODMDU�

�7HRUL�EHODMDU�PHQHUDQJNDQ�DSD�\DQJ� WHUMDGL

VHODPD� VLVZD� EHODMDU� �6RHNDPWR�� ������ ����

3HQGDSDW� LWX� EHULPSOLNDVL� EDKZD� WHRUL� EHODMDU

PHQJNDML�WHQWDQJ�DVSHN�DVSHN�\DQJ�WHUMDGL�NHWLND

LQGLYLGX� PHODNXNDQ� SHUXEDKDQ�� VHKLQJJD

PHQGHVNULS� VLNDQ� WHQWDQJ� SURVHV� GDUL� LQGLYLGX

NHWLND�PHODNXNDQ�SHUXEDKDQ��3HQJNDMLDQ�WHQWDQJ

PDQIDDW� WHRUL� EHODMDU� WHUVHEXW� GDODP� SUDNWLN

SHPEHODMDUDQ�PHUXSDNDQ� FDUD�FDUD�PHQJJXQD�

NDQ�PDQIDDW� LWX� XQWXN�PHPEDQWX� EHODMDU� \DQJ

HIHNWLI�� -DGL� WHRUL� EHODMDU� GDODP� SHPEHODMDUDQ

EHUIXQJVL� XQWXN�PHQHWDSNDQ�PHWRGH� DWDX� FDUD

DJDU�LQGLYLGX�PHODNXNDQ�SURVHV�EHODMDU��.HUDQJND

SLNLU� \DQJ� GLKDVLONDQ� WHUVHEXW� GLJXQDNDQ� XQWXN

PHQNRQGLVLNDQ� DJDU� LQGLYLGX� EHUSURVHV� EHODMDU�

-DGL�� SHQJNRQGLVLDQ� VXSD\D� LQGLYLGX� EHUSURVHV

EHODMDU�GHQJDQ�PHQJJXQDNDQ�NHUDQJND�SLNLU�WHRUL

EHODMDU� DGDODK� \DQJ� GLPDNVXG� SHPEHODMDUDQ�

3HPEHODMDUDQ� \DQJ� LPSOH� PHQWDVLQ\D

PHQJJXQDNDQ�NHUDQJND�SLNLU�WHRUL�EHODMDU�VHEDJDL

DODVDQ� SHUOXQ\D� SHQJNDMLDQ� WHRUL� EHODMDU�� 8QWXN

LWX��SHPEHODMDUDQ�EDJL�WXQDJUDKLWD�DNDQ�WHSDW�MLND

GLSLOLK�VDODK�VDWX�WHRUL�EHODMDU�\DQJ�VHVXDL�GHQJDQ

NDUDNWHULVWLN� WXQDJUDKLWD�� .DUDNWHULVWLN� WXQD�

JUDKLWD� \DQJ� OHPDK� GDODP� EHUSLNLU� DEVWUDN� GDQ

WHUEDWDV� SHUNHPEDQJDQ� NRJQLWLIQ\D� SHUOX� VXDWX

SHQGHNDWDQ�SHPEHODMDUDQ�DWDV�GDVDU�WHRUL�WLQJNDK

ODNX� �EHKDYLRULVWLN��� 6DODK� VDWX� SHQJJDJDV� WHRUL

LWX�DGDODK�6NLQQHU�GHQJDQ�SHQHUDSDQ�WHRUL�WLQJNDK

ODNX�GDODP�SHPEHODMDUDQ�\DQJ�GLVHEXW�PRGLILNDVL

WLQJNDK�ODNX��$OWHUQDWLI�SHQGHNDWDQ�WHUVHEXW�GLSLOLK

GHQJDQ�PHQJLQJDW� OHPDKQ\D� WXQDJUDKLWD� ULQJDQ

SDGD� GD\D� DEVWUDNVL� GDQ� NRJQLWLI�� VHKLQJJD� SHUOX

SURVHV� XQWXN� PHODNXNDQ� SHUXEDKDQ� GHQJDQ

SHQJNRQGLVLDQ� DGDQ\D� SHQJXDW� �UHLQIRUFHPHQW��

VWUDWHJL�SHQDKDSDQ�GHQJDQ�ODQJNDK�ODQJNDK�\DQJ

SHQGHN�GDQ�WHULQFL�GDUL�VHGHUKDQD�NH�ODQJNDK�\DQJ

OHELK�VXOLW��VKDSLQJ���SHQDKDSDQ�GHQJDQ�PHUDQWDL

GLPXODL�GDUL�SHULODNX�\DQJ�GLKDUDSNDQ�NH�SHULODNX

\DQJ� WHODK� GLNXDVDL� DQDN� �EDFNZDUG� FKDLQLQJ��

VHUWD� SHQJJXQDDQ� GRURQJDQ� GDQ�PHPXGDUNDQ

XQWXN�PHQJXUDQJL�GRURQJDQ��SURPWLQJ�GDQ�IDGLQJ��

%HQWXN�EHQWXN� SHQJNRQGLVLDQ� GDUL� SHQJHPEDQJ�

DQ�PRGLILNDVL�WLQJNDK�ODNX�ROHK�6NLQQHU�GLSDQGDQJ

VHVXDL� GHQJDQ� NDUDNWHULWLN� WXQDJUDKLWD�� NDUHQD

GD\D� DEVWUDNVL� GDQ� NRJQLWLI� \DQJ� OHPDK� SHUOX

GLDUDKNDQ� XQWXN�PHODNXNDQ� SHUXEDKDQ� EHUWDKDS

VHGLNLW�GHPL� VHGLNLW�� EHURULHQWDVL� KDVLO� \DQJ

NRQNULW�� GDQ�PHPRWLYDVL� SHUXEDKDQ� GDUL� SHULODNX

\DQJ� WHODK� GLNXDVDL� VLVZD�

3ULQVLS�SULQVLS� SHQ\DMLDQ� PDWHUL� GL� DWDV

EHUNDLWDQ� GHQJDQ� SURVHGXU� SHPEHODMDUDQ�

VHGDQJNDQ� WDKDSDQ� DWDX� OHYHO� PDWHUL� \DQJ

GLVDMLNDQ� SHUOX� GLVHVXDLNDQ� GHQJDQ� SHUNHPEDQJ�

DQ� XVLD�PHQWDO� WXQDJUDKLWD� ULQJDQ�� 7DKDSDQ� XVLD

PHQWDO� WXQDJUDKLWD� SHUNHPEDQJDQQ\D� OHELK

UHQGDK� GHQJDQ� XVLD� NURQRORJLVQ\D�� 8QWXN� LWX�

PDWHUL� \DQJ� GLEHODMDUNDQ� SHUOX� GLVHVXDLNDQ

GHQJDQ� WDKDSDQ� XVLD�PHQWDO�

.HWHUEDWDVDQ� PHQWDO� WXQDJUDKLWD� MXJD

EHUDNLEDW�SDGD�NHPDPSXDQ�NRJQLWLI��.HPDPSXDQ

LWX�PDVLK� GLRSWLPDONDQ� MLND� GLEHULNDQ� LQWHUYHQVL

NKXVXV�� (OGHYLN�� HW�DO�� ������� EDKZD� LQWHUYHQVL

NKXVXV� SDGD� VLVZD� \DQJ� NHFHUGDVDQ� UHQGDK

GDSDW� EHUPDQIDDW�� ,QWHUYHQVL� NKXVXV� LQL� WHUNDLW

WDUDI� XVLD� PHQWDO� \DQJ� GLFDSDL� OHELK� UHQGDK

GHQJDQ� UHUDWD� VLVZD� XPXPQ\D�� +DO� LWX� GDODP

SHPEHODMDUDQ� OHELK� WHSDW� GHQJDQ� EHUPDLQ�

%HUPDLQ�GDSDW� GLJXQDNDQ� VHEDJDL� VDUDQD�EHODMDU

PDWHPDWLND�� NDUHQD� GLVDUDQNDQ� ROHK� +HUPDQ

+XGR\R� �:DNLPDQ�� ������ ����� VHEDJDL� EHULNXW�

EDZDODK� VXDVDQD� NHODV� \DQJ� PHQ\HQDQJNDQ

SHVHUWD� GLGLN�� 6XDVDQD� \DQJ� PHQ\HQDQJNDQ

GDSDW� PHQLPEXONDQ� PLQDW� EHODMDU�� 8QWXN

PHQJJDLUDKNDQ� VXDVDQD� LWX� GHQJDQ� NHJLDWDQ

SHUPDLQDQ� PDWHPDWLND� \DQJ� VHVXDL� WLQJNDW

SHUNHPEDQJDQ� DQDN�� 3HQGDSDW� LWX�PHQHNDQNDQ

EDKZD� EHUPDLQ� GDSDW�PHQJJDLUDKNDQ� VXDVDQD

EHODMDU�� %HUPDLQ� GLJXQDNDQ� GDODP� SHPEHODMDUDQ

EHUKLWXQJ� EDJL� KDPEDWDQ� WXQDJUDKLWD� DJDU

VXSD\D� PHPRWLYDVL� PHUHND� \DQJ� VHULQJ

WHUKDPEDW�� +DPEDWDQ�PRWLYDVL� LWX� GLNDUHQDNDQ

SHQHOLWLDQ�=LJOHU��+DOODKDQ�	�.DXIIPDQ������������

EDKZD� WXQDJUDKLWD� OHELK� VHULQJ�PHQJKLQGDU� GDQ

PHUDVD� NHVXOLWDQ� XQWXN� WXJDV� EHODMDU� \DQJ

EHUNDLWDQ� GHQJDQ� NRJQLWLI�� 7XJDV� EHODMDU� \DQJ

SHUOX�NRJQLWLI�DJDU� WLGDN�GLKLQGDUL�ROHK�KDPEDWDQ

PHQWDO� GDQ� WHUGRURQJ� XQWXN�PHODNXNDQ� EHODMDU

SHUOX� GLNRQGLVLNDQ� EHODMDU� GHQJDQ� EHUPDLQ�

%HUPDLQ�VHEDJDL�VDUDQD�EHODMDU�DGDODK�PRGHO

SHPEHODMDUDQ�\DQJ�GLVDUDQNDQ�GDODP�WHRUL�VRVLR�
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NXOWXUDO��NDUHQD�PRGHO� LQL�GLSHUNXDW�ROHK�:ULJOH\

������� GHQJDQ� SHQHOLWLDQ� WHQWDQJ� SHQJDODPDQ

GDQ� UHSUHVHQWDVL� VLPEROLN� \DQJ�PHQMDGL� IRNXV

GDODP�SHQHOLWLDQ�LQL�DGDODK�PHQFDUL�PDQIDDW�PRGHO

SHQGLGLNDQ�\DQJ�SURJUHVVLI�GDQ� LQNOXVLI��0RGHO� LQL

VHFDUD� ODQJVXQJ�PHPEHUL� SHQJDODPDQ� EHODMDU�

VHODQMXWQ\D� SHQJDODPDQ� LWX� GLNRQYHUVL�PHQMDGL

VLPEROLN� XQWXN�PHQMDGL� EDQJXQDQ�NRJQLWLI� VLVZD�

3URVHV� LWX� GDSDW� WHUMDGL� SDGD� VLVZD� MLND� GDODP

SHPEHODMDUDQ� GL� NHODV� GLJXQDNDQ� SHQGHNDWDQ

SURJUHVVLI�GDQ� LQNOXVLI��3HQGHNDWDQ� LWX�GLSDQGDQJ

VHVXDL� XQWXN� PRGHO� SURVHV� SHQJDODPDQ� GDQ

UHSUHVHQWDVL�VLPEROLN�NDUHQD�VLVZD�GLEHUL�NHVHP�

SDWDQ� VHFDUD�PDMX�PHPEDQJXQ� SHQJHWDKXDQQ\D

GL�GDODP�VXDVDQD�YDULDVL� NHODV�NHWLND�EHUPDLQ�

3HPEHODMDUDQ�3HQJXNXUDQ�EDJL�7XQDJUDKLWD

5LQJDQ

3HPEHODMDUDQ�SHQJXNXUDQ�EDJL�WXQDJUDKLWD�ULQJDQ

LDODK�PHQJNRQGLVL� NDQ� DJDU� VXSD\D� VLVZD� WXQD�

JUDKLWD� ULQJDQ� EHUXVDKD� EHUODWLK� PHQJXNXU

EHUEDJDL� EHQGD� XQWXN�PHQDNVLU� EHVDUDQ� EHUDW�

LVL�� DWDX� SDQMDQJ�� 3DGD� SHQHOLWLDQ� LQL� GLIRNXVNDQ

PHQDNVLU� EHUDW� GDQ� LVL�� NDUHQD� NHGXDQ\D� VDOLQJ

EHUKXEXQJDQ� WHWDSL� WLGDN� VHFDUD� ODQJVXQJ�

.HWHUEDWDVDQ� WXQDJUDKLWD� ULQJDQ�PHQXQWXW

DJDU� SURVHV� SHQGLGLNDQ� EDJL�PHUHND� GLDUDKNDQ

NH� SHPEHODMDUDQ� NHWHUDPSLODQ� IXQJVLRQDO

�IXQFWLRQDO� VNLOOV�� VHKLQJJD� EHUPDQIDDW� EDJL

NHKLGXSDQ�VLVZD�WXQDJUDKLWD��+DO� LWX�GLWDQGDVNDQ

ROHK� +DOODKDQ� 	� .DXIIPDQ� ������� ����� EDKZD

DQDN�DQDN� \DQJ� NDWHJRUL� UHWDUGDVL�PHQWDO�WXQD�

JUDKLWD� GLDMDUNDQ� DNDGHPLN� XQWXN� NHPDQGLULDQ

\DQJ� GLVHEXW� GHQJDQ� DNDGHPLN� IXQJVLRQDO�

.HPDQGLULDQ� LWX� XQWXN� NHKLGXSDQ� GL� NHOXDUJD�

VHNRODK�� GL� WHPSDW� NHUMD�� DWDX� GL�PDV\DUDNDW�

.HWHUDPSLODQ�IXQJVLRQDO� WHUVHEXW�SHUOX�GXNXQJDQ

ELGDQJ� DNDGHPLN� \DQJ� VDODK� VDWXQ\D� DGDODK

NHPDPSXDQ�PHQJXNXU�

.HPDPSXDQ�PHQJXNXU� DGDODK� VDODK� VDWX� GL

DQWDUD�PDWHUL�SHPEHODMDUDQ�PDWHPDWLND��.HPDP

SXDQ�PHQJXNXU� VHEDJDL� VDODK� VDWX� GDUL� EDJLDQ

NHWHUDPSLODQ� VSHVLILN� GHQJDQ� PHQJJXQDNDQ

PDWHPDWLND�GLSHUOXNDQ�VHEDJDL�GDVDU�NHPDPSXDQ

NHWHUDPSLODQ�DSOLNDVL�PDWHPDWLND�GDQ�SHPHFDKDQ

PDVDODK� GDODP� NHKLGXSDQ� VHKDUL�KDUL��0LVDOQ\D�

PHQJXNXU�EHQGD�\DQJ�DNDQ�GLEHQWXN�DWDX�GLEXDW�

PHQJXNXU� WHPSDW� XQWXN� GLVHVXDLNDQ� GHQJDQ

MXPODK� SHQJJXQDQ\D�� PHQJXNXU� EHUDW� XQWXN

GLFDULNDQ� DODW� DQJNDWQ\D� GDQ� WHPSDWQ\D�� DWDX

PHQJXNXU� LVL� XQWXN� GLVHVXDLNDQ� GHQJDQ

NHPDPSXDQ� DODW� DQJNXWQ\D�

3HQGHNDWDQ� SHPEHODMDUDQ�PHQJXNXU� EDJL

WXQDJUDKLWD� ULQJDQ� SHUOX� VWUDWHJL�PHGLDWLRQDO�

0HGLDWLRQDO�PHQXUXW�6PLWK��HW�DO��������������³$

PHGLDWRU� LV� VRPHWKLQJ� WKDW� JRHV� EHWZHHQ� RU

FRQQHFWV�´�0DNVXG� SHUQ\DWDDQ� LWX� EDKZD� VXDWX

SHQJDQWDUD� DGDODK� VHVXDWX� \DQJ� EHUIXQJVL

MHPEDWDQ� DWDX� SHQJKXEXQJ�� 6HODQMXWQ\D�

PHGLDWRU� WHUVHEXW� SHUOX� GLODNXNDQ� XQWXN

SHPEHODMDUDQ� DWDV� GDVDU� SHQHOLWLDQ� 6SLW]¶V�

3HQHOLWLDQ�\DQJ�GLODNXNDQ�6SLW]¶V��6PLWK��HW�DO�

������ ����WHUVHEXW� PHQ� WHRULNDQ� WHQWDQJ

WDKDSDQ� LQSXW� GDODP� SHPEHODMDUDQ�� %DJL

WXQDJUDKLWD� OHELK� VXOLW�� VHEDE� NHUXJLDQ� SDGD

NHPDPSXDQ�PHUHND� XQWXN�PHQJRUJDQLVDVL� LQSXW

UDQJVDQJDQ�XQWXN�GLVLPSDQ�GDQ�GLSDQJJLO�ODJL�MLND

GLSHUOXNDQ�� 3HQGDSDW� LQL� PHQXUXQNDQ� VXDWX

SHUQ\DWDDQ� WHQWDQJ� VWUDWHJL� EDJL� JXUX� XQWXN

PHQLQJNDWNDQ� NHPDPSXDQ� VLVZD� GDODP

PHPDVXNNDQ�GDWD��6WUDWHJL�LWX�GHQJDQ�SHQJHORP�

SRNNDQ��JURXSLQJ��GDQ�SHQJDQWDUD��PHGLDWLRQ��

6WUDWHJL� SHQJJXQDDQ� PHGLDWLRQDO� XQWXN

PHQLQJNDWNDQ� NHPDPSXDQ� WXQDJUDKLWD�PHQDWD

UDQJVDQJDQ� \DQJ�PDVXN� GHQJDQ� SHQJDQWDUDQ

MHPEDWDQ�� -HPEDWDQ� XQWXN� PHQJXDVDL� SHQJ�

JXQDDQ�XNXUDQ�WHUVHEXW�SHUOX�VXDWX�DODW�VLPXODVL

\DQJ� VHFDUD� SHQJDODPDQ� PHQJXNXU� GDSDW

PHQJDQWDUDL� DWDX� PHQJHORPSRNNDQ�� 6DODK

VDWXQ\D�PHQJXNXU�EHUDW�SHUOX�GLDQWDUNDQ�GHQJDQ

PHGLD� \DQJ�PHPEHUL� SHQJDODPDQ� YDULDVL� EHUDW�

YDULDVL� EHUDW� KXEXQJDQQ\D� GHQJDQ� MHQLV� EHQGD�

VHUWD�YDULDVL� EHUDW� LPSOLNDVLQ\D�GHQJDQ� LVL�

%HUDW� GDQ� LVL� SHUOX� GLEHODMDUNDQ� EHUVDPD�

VDPD��PHQXUXW� 3ROORZD\�	� 3DWWRQ� ������� �����

PHQMHODVNDQ� KXEXQJDQ� SHQJXNXUDQ� LVL� GDQ� EHUDW

DGD� KXEXQJDQ� ODQJVXQJ�� QDPXQ� KXEXQJDQ� LWX

WLGDN� VHUWD�PHUWD� VHFDUD� ODQJVXQJ�� %HUDW� WLGDN

GDSDW� GLSUHGLNVL� GDUL� LVL�� DWDX� LVL� WLGDN� GDSDW

GLSUHGLNVL�GDUL�EHUDW��%HUDW�PHUXSDNDQ�VLIDW�JD\D

SDGDW�VXDWX�EHQGD��VHGDQJNDQ� LVL�GDUL�PHQJXNXU

VXDWX� MXPODK� ]DW�

,PSOLNDVL� EDJL� JXUX� SDGD� SHUPXODDQ�PDWHUL

SHODMDUDQ� GLPXODL� PHQXQMXNNDQ� EHQGD� NRQNULW

\DQJ�SDOLQJ�NHFLO�NH�EHQGD�\DQJ�OHELK�EHVDU��DWDX

VHEDOLNQ\D�� 3HQMHODVDQ� LWX� PHQJ�LV\DUDWNDQ

EDKZD� DQWDUD� LVL� GDQ� EHUDW� DGD� KXEXQJDQ� WHWDSL

KXEXQJDQ� LWX� WLGDN� VHFDUD� ODQJVXQJ�� +XEXQJDQ



��

0XPSXQLDUWL��3HPEHWXNDQ�3HWD�.RJQLWLI�7XQDJUDKLWD�5LQJDQ�GDODP�3HQJXDVDDQ�.RQVHS� 3HQJXNXUDQ�'L�%LGDQJ�%HUKLWXQJ�GDQ� ,3$

\DQJ� ODQJVXQJ� EDKZD� SHUWDPEDKDQ� EHUDW� VXDWX

MHQLV� EHQGD� GLLNXWL� SHUWDPEDKDQ� LVLQ\D�� QDPXQ

GLEDQGLQJNDQ� GHQJDQ� EHQGD� \DQJ� EHUYDULDVL

SHQDPEDKDQ� YROXPH� WLGDN� VHODOX� VDPD�� 7LGDN

VHODOX�VDPD�GL�GDODP�SHQDPEDKDQ�YROXPH�GLOLKDW

GDUL� EHUDWQ\D� LQL� \DQJ� GLPDNVXG� KXEXQJDQ� WLGDN

ODQJVXQJ��+XEXQJDQ�ODQJVXQJ�GDQ�WLGDN�ODQJVXQJ

GDUL� VLIDW� SHQJXNXUDQ� EHQGD� LQLODK� \DQJ

PHQ\XOLWNDQ� NRQVHS� SHPDKDPDQ� WXQDJUDKLWD

ULQJDQ�� 'HQJDQ� DGDQ\D� NHVXOLWDQ� LWX� SHUOX

GLODNXNDQ�SHUEDLNDQ�SHPEHODMDUDQ�GLPXODL�GHQJDQ

VLWXDVL�NRQNULW�PHODOXL�VLPXODVL�SHUPDLQDQ��GHQJDQ

PHODNXNDQ�PHQLPEDQJ� EHUEDJDL� EHQGD� VHSHUWL

NHJLDWDQ� GDODP�NHKLGXSDQ� VHKDUL�KDUL�

6LPXODVL� SHUPDLQDQ� VHEDJDL� GLNH�PXNDNDQ

ROHK�1DQF\�$�1HHI�� HW�DO�� ������� EDKZD�SUDDUDK

VHSHUWL� PHQJLGHQWLILNDVL� QLODL� SHUPXODDQ�� SHUX

EDKDQ� QLODL��PHQJRSHUDVLNDQ�� GDQ�PHQGDSDWNDQ

KDVLO� VHFDUD� VHNXHQWLDO� OHELK� EHUPDNQD� SDGD

EHODMDU�PDWHPDWLND�� 6LPXODVL� SHUPDLQDQ� GHQJDQ

DODW� SHUPDLQDQ� GLSHUROHK� SURVHV� VHSHUWL� SURVHV

SUDDUDK�

$ODW� SHUPDLQDQ� LWX� VHEXDK� WLPEDQJDQ� SXUD�

SXUD�� DJDU� SHPEHODMDUDQ� GLODNXNDQ� GHQJDQ

VHQDQJ�� WHWDSL� VLPXODVL� SHQJDODPDQ�PHQLPEDQJ

GDQ�PHQJXNXU�WHWDS�GLODNXNDQ��8QWXN�VLPXODVL�LWX

PHQJJXQDNDQ� ³6LPXODVL� 3HUPDLQDQ� 7LPEDQJDQ �́

0HLODQ� =KDQJ�� HW� DO�� �������� 0HQHOLWL

SHQJJXQDDQ�´6FLHQFH�7DONV´�XQWXN�PHQLQJNDWNDQ

SHPEHODMDUDQ� GL� WLQJNDW� WDPDQ� NDQDN�NDQDN�

3HQJJX� QDDQ�FDUD� LWX� GLJXQDNDQ�DODW� SHUPDLQDQ�

$WDV� GDVDU� SHQHOLWLDQ� LQL� DODW� SHUPDLQDQ� MXJD

PHQLQJNDWNDQ� VDUDQD� XQWXN� EHODMDU� SHPHFDKDQ

PDVDODK�� $ODW� SHUPDLQDQ� WLPEDQJDQ� GDODP

SHQHOLWLDQ� LQL� EHUXSD\D� DQDN�PDPSX�PHQJXNXU

EHUDW� GDQ� LVL� EHQGD�� MXJD�PHQJHWDKXL� EHUEDJDL

VLIDW� EHQGD� DODP� \DQJ� EHUYDULDVL�� VHSHUWL� EHQGD

FDLU�� EHUXSD� VHUEXN�� GDQ� \DQJ� ULQJDQ� WHWDSL

PHPEXWXKNDQ�EDQ\DN�WHPSDW�DGDODK�VLIDW�NRGUDWL

GL� DODP� GHQJDQ� SHQJDPDWDQ� ODQJVXQJ�

.HUDQJND�3LNLU�GDQ�+LSRWHVLV

6LVZD� WXQDJUDKLWD� ULQJDQ�PHPLOLNL� NHWHU�EDWDVDQ

GDODP� EHUSLNLU� DEVWUDN�� OHPDK� GDODP� PHQJ�

KXEXQJNDQ� VXDWX� NHMDGLDQ� GHQJDQ� NHMDGLDQ� ODLQ

\DQJ� SUREOHPQ\D� VDPD�� VHUWD� OHPDKQ\D

PHQJRUJDQLVDVLNDQ� LQIRUPDVL�LQIRUPDVL� \DQJ

GLSHUROHK�� .RQGLVL� NHOHPDKDQ� LWX� EHUDNLEDW

NHVXOLWDQ� GDODP�PHQJKXEXQJNDQ� DQWDUD� EHVDUDQ

VXDWX� EHQGD� SDGD� VHWLDS� MHQLV� EHQGD� GHQJDQ

EHUDWQ\D�� NDUHQD� VHWLDS� MHQLV� EHQGD� \DQJ

EHUEHGD�EHGD�GHQJDQ�EHVDUDQ�\DQJ�VDPD�EHOXP

WHQWX� EHUDWQ\D� VDPD�� .HVXOLWDQ� WHUVHEXW

EHULPSOLNDVL�GDODP�SHQJXDVDDQ�NRQVHS�EHUDW�GDQ

LVL�PDXSXQ�FDUD�XQWXN�PHQHQWXNDQ��.HVXOLWDQ�LWX

MXJD� GLVHEDENDQ� NDUHQD� VLVZD� WXQDJUDKLWD� OHELK

PHOLKDW� KXEXQJDQ� EHUDW� GDQ� EHVDU� EHQGD� DWDV

GDVDU� IDNWD� \DQJ� GLOLKDW�

8QWXN�PHPHFDKNDQ� SUREOHP� NRJQLWLI� SDGD

VLVZD�WXQDJUDKLWD�\DQJ�VXOLW�PHPEHGDNDQ�DQWDUD

EHUEDJDL�MHQLV�EHQGD�\DQJ�EHVDUQ\D�VDPD�EHOXP

WHQWX� EHUDWQ\D� VDPD� WHUVHEXW�� GLSHUOXNDQ� VXDWX

SURVHV� \DQJ� VHFDUD� Q\DWD� GDSDW� GLKD\DWL� VLVZD

WHUKDGDS�SHUXEDKDQ�EHUDW�SDGD�MHQLV�EHQGD�\DQJ

EHUEHGD�EHGD��3URVHV�LWX�GLSLOLK�GHQJDQ�³6LPXODVL

3HUPDLQDQ� 7LPEDQJDQ´�� NDUHQD� VLPXODVL� LWX

PHPEHUL� SHQJDODPDQ� FDUD�PHQLPEDQJ� XQWXN

SHUXEDKDQ� EHUDW�� &DUD� WHUVHEXW� GLSLOLK�� NDUHQD

SHQJXDVDDQ� \DQJ� GLSHUOXNDQ� MHPEDWDQ� SHUX�

EDKDQ� EHUDW� GDQ� FDUD�PHQHQWXNDQ�� $WDV� GDVDU

NHUDQJND� SLNLU� GL� DWDV� SHQHOLWLDQ� LQL�PHQJDMXNDQ

VXDWX�KLSRWHVLV�WLQGDNDQ

³EDKZD� ¶6LPXODVL� 3HUPDLQDQ� 7LPEDQJDQ¶

PDPSX� PHPSHUEDLNL� GDQ� PHQMHPEDWDQL

SHQJXDVDDQ� SHWD� NRJQLWLI� VLVZD� WXQDJUDKLWD

WHQWDQJ� NRQVHS� SHUXEDKDQ� EHUDW� GDQ� FDUD

PHQHQWXNDQ�́

0HWRGH�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ

SHQHOLWLDQ� WLQGDNDQ� NHODV� GHQJDQ� VDWX� VLNOXV

WLQGDNDQ��6XEMHN�SHQHOLWLDQ�VLVZD�GL�6HNRODK�/XDU

%LDVD� 1HJHUL� �� <RJ\DNDUWD� �6/%� 1� �� <N��� \DQJ

GLNDWHJRULNDQ� WXQDJUDKLWD� ULQJDQ� GHQJDQ

SHUNHPEDQJDQ�XVLD�PHQWDO�����WDKXQ��EXNDQ�XVLD

NURQRORJLV�� \DQJ� HNXLYDOHQ� GHQJDQ� NHPDPSXDQ

SHUNHPEDQJDQ� DQDN� QRUPDO� ���� WDKXQ�� 6XEMHN

VHGDQJ� GDODP� WDKDSDQ�PXODL� EHODMDU�PHQJXNXU

GDQ�PDVLK�NHVXOLWDQ�XQWXN�PHQJKXEXQJNDQ�EHUDW

GDQ�LVL��EHOXP�PHPLOLNL�NRQVHS�WHQWDQJ�SHUXEDKDQ

EHUDW� GDQ� FDUD�PHQDNVLUQ\D�� 6XEMHN� \DQJ� GLSLOLK

VHVXDL� GHQJDQ� NULWHULD� WHUVHEXW�� VDDW� SHQHOLWLDQ

LQL� EHUDGD� GL� WLQJNDW� 603� NHODV� �� �NHODV� �

3HQGLGLNDQ�'DVDU�� EHUMXPODK� �� RUDQJ�

:DNWX� SHQHOLWLDQ� GLODNXNDQ� SDGD� EXODQ

$JXVWXV� VDPSDL� GHQJDQ� EXODQ� 2NWREHU� �����
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:DNWX� VDWX� EXODQ� XQWXN� SHUVLDSDQ�DODW�� GDQ� GXD

EXODQ� XQWXN� SHODNVDQDDQ��:DNWX� GXD� EXODQ� LWX

GLODNVDQDNDQ�WLDS�PLQJJX�VHODPD���MDP�SHODMDUDQ�

7LQGDNDQ�\DQJ�GLODNXNDQ�GHQJDQ�SHPEHODMDU�

DQ�PHODOXL� EHUPDLQ� WLPEDQJDQ�� $ODW� SHUPDLQDQ

GLUDQFDQJ�ROHK�JXUX�GDUL�EDKDQ�ND\X��'L�VDPSLQJ

LWX��GLOHQJNDSL�EHEHUDSD�EHQGD�\DQJ�WHUEXDW�GDUL

ND\X��JDEXV�GHQJDQ�EHUEDJDL�EHQWXN��ZDUQD��GDQ

EHUEHGD� EHVDUQ\D�� VHUWD� EHEHUDSD� NHOHUHQJ

�*DPEDU����

*DPEDU����3HPEHODMDUDQ�PHODOXL�7LPEDQJDQ

3HODNVDQDDQ� WLQGDNDQ� GDODP� VDWX� VLNOXV

GLODNXNDQ� VHEDJDL� EHULNXW�

3HUWDPD�� JXUX�PHPSHUVLDSNDQ� DODW� SHUPDLQDQ

GDQ�WHPSDW�SHUPDLQDQ��VLVZD�GLPLQWD�PHPEDQWX

PHQ\LDSNDQ�DODW�DODW��NHPXGLDQ�VLVZD�GLPRWLYDVL

EDKZD� DNDQ� GLODNXNDQ� EHUPDLQ� EHUVDPD�VDPD�

.HGXD��JXUX�GDQ�VLVZD�PHQ\XVXQ�DODW�SHUPDLQDQ

GHQJDQ�FDUD�EHULNXW��3DGD�VXDWX�WLDQJ�\DQJ�XMXQJ

DWDVQ\D� GLEXDW� OHNXNDQ� JXQD� PHOHWDNNDQ� DODW

SHQJXQJNLW� VHPDFDP� VHNUXS� \DQJ� PHQJLNDW

VHELODK� SDSDQ� KRUL]RQWDO�� 3DSDQ� LQL� SDQMDQJ�Q\D

DQWDUD� NDQDQ� GDQ� NLUL� KDUXV� VDPD�VHLPEDQJ�

VHKLQJJD� MLND� GLOHWDNNDQ� EHQGD� \DQJ� EHUDWQ\D

VDPD� MXJD� DNDQ� VHLPEDQJ� EHQWXNQ\D�� .HWLJD�

VHFDUD�EHUWDKDS�SDGD�SDSDQ� LWX�GLJXQDNDQ�XQWXN

PHQLPEDQJ� EHUEDJDL� EHQGD�PXODL� \DQJ� MHQLVQ\D

VDPD��MHQLV�EHUEHGD��EHUDWQ\D�VDPD�GDQ�EHUDWQ\D

EHUEHGD�� .HHPSDW�� VHODQMXWQ\D�� MXJD� GLWLPEDQJ

GDUL� EHQGD� \DQJ� EHUDWQ\D� VDPD� WHWDSL� MHQLVQ\D

EHGD�� VHKLQJJD�PHPEHUL� SHQJDODPDQ�SHUEHGDDQ

YROXPH� EHQGD�� +DO� LWX� GLSHUROHK� GDUL� SHQJHUWLDQ

EDKZD� EHQGD� \DQJ� EHUDWQ\D� VDPD� GDQ� EHGD

MHQLVQ\D�DNDQ�EHUEHGD�YROXPHQ\D��'HPLNLDQ�WHUXV

VHEDOLNQ\D�GDUL�YROXPH�\DQJ�VDPD��EHGD�MHQLVQ\D

DNDQ� EHGD� EHUDWQ\D�� 3HQWDKDSDQ� LWX� VDPELO

GLFDWDW� GDQ� GLJDPEDU� JXUX� GHQJDQ� VNHPD�� DJDU

VLVZD� PHPSHUROHK� NRQVHS� DQWDUD� SHUEHGDDQ

EHUDW�GDQ�YROXPH��.HOLPD��SURVHGXU� LWX�GLVDMLNDQ

VHFDUD� EHUYDULDVL� GDQ� SHQJXODQJDQ� GHQJDQ

SURVHGXU� \DQJ� EHUEHGD�EHGD� VDPSDL� GLNXDVDLQ\D

NRQVHS� EHUDW� GDQ� YROXPH�� .HHQDP�� VHWLDS

SURVHGXU� WLPEDQJDQ� SHUOX� GLXUXWNDQ� KDVLOQ\D�

VHKLQJJD�VXVXQDQ�LQIRUPDVL�\DQJ�GLSHODMDUL�VLVZD

WHUVXVXQ� VHFDUD� NDWHJRUL� DWDX� SHQJHORPSRNDQ

DWDV� GDVDU� EHUDW� VDPD� EHQGD� WHWDSL� EHGD� LVL�

EHUDW�EHGD�EHQGD�WHWDSL�VDPD�LVL��LVL�VDPD�EHQGD

WHWDSL� EHUDW� EHGD�� VHUWD� LVL� EHUDW� EHQGD� VHVXDL

MHQLV� GDQ� YDULDVL� LVL�� .HWXMXK�� VHODQMXWQ\D�� JXUX

PHODNXNDQ� SHQJD\DDQ� GHQJDQ�PHQJDMDN� VLVZD

XQWXN� PHQLPEDQJ� EHUEDJDL� EHQGD� \DQJ

GLEXWXKNDQ�GDODP�NHKLGXSDQ�VHKDUL�KDUL��0LVDOQ\D

PHQLPEDQJ� WHK�� NRSL�� JXOD� SDVLU�� JDUDP�� VXVX�

EHUDV��EHJLWX� MXJD�VLVZD�PHQFDUL�SDVLU�GDQ�DLU�

&DUD� PRQLWRULQJ� WLQGDNDQ� GL ODNXNDQ

PHQJJXQDNDQ� SHGRPDQ� REVHUYDVL� WHQWDQJ

WDKDSDQ�SHULODNX�NHWHUDPSLODQ�PHQJJXQDNDQ�DODW

SHUPDLQDQ� VLVZD� WXQDJUDKLWD� ULQJDQ�� GLOHQJNDSL

ZDZDQFDUD�NHSDGD�JXUX�XQWXN�NRQILUPDVL�WHQWDQJ

REMHNWLYLWDV� KDVLO� REVHUYDVL� GDQ� SHUXEDKDQ� \DQJ

WLGDN� WHUHNDP�PHODOXL� REVHUYDVL�� VHUWD� GRNX�

PHQWDVL� XQWXN� PHQJHWDKXL� VWDWXV� GDUL� VLVZD

WXQDJUDKLWD�ULQJDQ�\DQJ�PHQMDGL�VXEMHN�SHQHOLWLDQ�

$QDOLVLV� GDWD� GLODNXNDQ� VHFDUD� GHVNULSWLI

NXDOLWDWLI� GHQJDQ� SURVHV�PHQ\HOHNVL��PHQ\HGHU�

KDQDNDQ��PHQJ� NODVLILNDVL��PHPIRNXVNDQ��PHQJ

RUJDQLVDVL��PHQJNDLWNDQ�JHMDOD��VHFDUD�VLVWHPDWLV

GDQ�ORJLV��VHUWD�PHPEXDW�DEVWUDNVL�DWDV�VLPSXODQ

PDNQD� KDVLO� DQDOLVLV�� .HEHUKDVL ODQ� GDODP

SHQHOLWLDQ� WLQGDNDQ� LQL� MLND� GLWDQGDL� ROHK�� 3URVHV

VLPXODVL� SHUPDLQDQ� \DQJ�PHQJDNWLINDQ� VLVZD

XQWXN� VHFDUD� EHUWDKDS� PHQLPEDQJ� EHUEDJDL

EHQGD�GHQJDQ�YDULDVL�MHQLV��EHUDW��GDQ�LVL��.HDNWLI�

DQ�VLVZD�PHPEHQWXN�SHQJXDVDDQ�NRQVHS�WHQWDQJ

PHQHQWXNDQ� SURVHV� SHUXEDKDQ� EHUDW� GDQ� FDUD

PHQHQWXNDQ�� VHUWD� NHWHUDPSLODQ�PHQVHWLPEDQJ�

NDQ� DODW� WLPEDQJDQ�

+DVLO�GDQ�3HPEDKDVDQ

6LVZD� WXQDJUDKLWD� ULQJDQ� \DQJ� PHQGDSDW

SHUODNXDQ�GDODP�WLQGDNDQ�LQL�EHUMXPODK�OLPD�RUDQJ�

6LVZD� WHUVHEXW� GHQJDQ�NRGH�$V��$\�� )U�� ,E��1Z�

6LVZD� \DQJ� EHUNRGH� $V� DGDODK� VLVZD� SXWHUL
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NRQGLVLQ\D�VHGLNLW�PHQJDODPL�WDPEDKDQ�KDQGLFDS

\DLWX�WXQDUXQJX��QDPXQ�PXGDK�GLDMDN�NRPXQLNDVL

MLND� ODZDQ� NRPXQLNDVL� VDOLQJ� EHUKDGDSDQ� OXUXV

GHQJDQ�PXND�$V��.HPDPSXDQQ\D�GDODP�EHUKLWXQJ

VXGDK� VDPSDL� WDUDI�PHQJKLWXQJ� DQJND� VDPSDL

ULEXDQ� GDQ� VXGDK�PHQJHQDO� EHEHUDSD� XNXUDQ

MDUDN�� SDGD� NHPDPSXDQ�PHPEHGDNDQ� EHUEDJDL

EHQGD� VHVXDL� EHVDU� GDQ� EHQWXNQ\D�� VHUWD

NHPXQJNLQDQ� SHPEDQGLQJDQ� EHUDWQ\D� VXGDK

PDPSX�� WHWDSL� EHOXP� GDSDW� PHQJHPXNDNDQ

VHFDUD� YHUEDO� EHUKXEXQJ� NHWHUEDWDVDQ� NRPXQL

NDVLQ\D�� 6LVZD� SXWHUL� VDWXQ\D� \DQJ� EHUNRGH� $\

VHGLNLW� ODQFDU� EHUELFDUD� GDQ� VXGDK� PHPLOLNL

NHPDPSXDQ�PHPEHGDNDQ� EHQWXN�� MHQLV� EHQGD

VHVXDL� EHUDWQ\D�� GDQ� VXGDK� PHPLOLNL� NRQVHS

IXQJVL�VDWXDQ�EHUDW��NDUHQD�GL�UXPDK�VHULQJ�GLEHUL

NHVHPSDWDQ� EHUEHODQMD� JXOD� SDVLU� DWDX� EHUDV�

1DPXQ�� NRQVHS� WHQWDQJ� EHQGD� \DQJ� LVLQ\D� OHELK

EDQ\DN� DNDQ� OHELK� EHUDW� PDVLK� GLPLOLNL� $\�

)HQRPHQDQ\D�NHWLND�$\�GLWDQ\D�¶DQWDUD�EHUDV��NJ

GHQJDQ� JXOD� SDVLU� �NJ� OHELK� EHUDW� PDQD"¶� $\

PHQMDZDE�¶OHELK�EHUDW�EHUDV��NDUHQD�EHUDV�LVLQ\D

OHELK� EDQ\DN¶�� )DNWD� LWX� PHQXQMXNNDQ�PDVLK

ELQJXQJQ\D� WHQWDQJ� NRQVHS� EHUDW� \DQJ� KDUXV

GLEXNWLNDQ� GHQJDQ� WLPEDQJDQ� GDQ� SHQXQMXN

VDWXDQQ\D�� .HWLJD� VLVZD� ODLQQ\D� DGDODK� VLVZD

SXWHUD�� \DQJ� EHUNRGH� )U� SHPDKDPDQQ\D� VHGLNLW

OHELK�PDMX�GLEDQGLQJ�NHGXD�VLVZD�ODLQQ\D��QDPXQ

NRQVHS�EHQGD�\DQJ�YROXPHQ\D�OHELK�EDQ\DN�OHELK

EHUDW� PDVLK� WHUMDGL� SDGD� SHPDKDPDQ� )U�

)HQRPHQDQ\D� NHWLND� GLWDQ\D� EHEHUDSD� EHQGD

OHELK� EHUDW� \DQJ� PDQD"� -DZDEDQQ\D� PDVLK

PHPLOLK�\DQJ�EHQWXNQ\D�OHELK�EHVDU��.HGXD�VLVZD

ODLQQ\D� WLGDN�PDPSX�PHQMDZDE�� KDQ\D� NDGDQJ

PHQXQMXN� GHQJDQ� FDUD�PHQLPEDQJ� GDKXOX� SDGD

DODW� MXQJNDW�MXQJNLW� WHUVHEXW��8QWXN� LWX�� NRQVHS

VLVZD� WHQWDQJ� EHUDW� EHUEDJDL� EHQGD�PDVLK�SHUOX

GLSHUEDLNL�� 3HUEDLNDQ� LWX� GHQJDQ� WLQGDNDQ

PHPEHUL� NHVHPSDWDQ� NHSDGD� VLVZD� EHUSURVHV

VHFDUD� Q\DWD� WHQWDQJ� SHUXEDKDQ� EHUDW� VHVXDL

MHQLV�MHQLV� EHQGD�

3URVHV� GL� GDODP� WLQGDNDQ� GLODNXNDQ� VHEDJDL

EHULNXW�

� 6HEHOXP� GLODNXNDQ� NHJLDWDQ� PHQLPEDQJ

EHUEDJDL�PDFDP�EHQGD��JXUX�PHQHUDQJNDQ�IXQJVL

GDUL� WLPEDQJDQ� MXQJNDW�MXQJNLW� \DQJ� DGD

GLKDGDSDQ� VLVZD�� \DLWX� XQWXN� PHQJHWDKXL� GDQ

PHPEDQGLQJNDQ�EHQGD�PDQD�\DQJ�OHELK�EHUDW�GDQ

EHQGD� PDQD� \DQJ� OHELK� ULQJDQ�� .HJLDWDQ

PHQLPEDQJ� NHPXGLDQ� GLODQMXWNDQ� GHQJDQ

PHQ\HLPEDQJNDQ� NHDGDDQ� WLPEDQJDQ� MXQJNDW�

MXQJNLW�

�*XUX�PHPEDJL�VLVZD�PHQMDGL���NHORPSRN�GDQ

PDVLQJ�PDVLQJ� NHORPSRN� GLEHULNDQ� VDWX� DODW

WLPEDQJ�QHUDFD�GDQ�EHUEDJDL�PDFDP�EHQGD�\DQJ

DNDQ� GLWLPEDQJ�� %HQGD� WHUVHEXW� DGDODK� JDEXV�

EHUEDJDL�PDFDP�ZDUQD��EHQWXN�GDQ�XNXUDQ�EDORN

ND\X�� GDQ� NHOHUHQJ�

.HJLDWDQ� PHQLPEDQJ� SHUWDPD� \DLWX� PH�

QLPEDQJ� GXD� EHQGD� \DQJ�PHPLOLNL� SHUEHGDDQ

XNXUDQ� \DQJ� VLJQLILNDQ�� VHSHUWL� WDKDSDQ� \DQJ

WHUWHUD� SDGD� 7DEHO� ��

.HJLDWDQ�PHQLPEDQJ�NHGXD�\DLWX�PHQLPEDQJ

GXD� EHQGD� \DQJ�PHPLOLNL� SHUEHGDDQ� \DQJ� WLGDN

VLJQLILNDQ

0HPEDQGLQJNDQ�EHUDW�DQWDUD�� +DVLO�

%DORN� ND\X�
VHJLHPSDW�EHVDU�

%DORN� ND\X�
VHJLHPSDW�NHFLO�

%DORN� ND\X�

VHJLHPSDW�EHVDU�

%DORN� ND\X�

VHJLWLJD�NHFLO�

%DORN� ND\X�
VHJLHPSDW�EHVDU�

%DORN�ND\X�EXODW�

%DORN� ND\X�

VHJLHPSDW�EHVDU�

%DORN�ND\X�SLSLK�

%DORN� ND\X�

VHJLHPSDW�EHVDU��

%DORN� ND\X�

VLOLQGHU�

6HPXD� DQDN� ELVD� PHQ\LPSXONDQ�
EHQGD�PDQD� \DQJ� OHELK� EHUDW� GHQJDQ�

PHOLKDW� WLPEDQJDQ� MXQJNDW�MXQJNLW��

EDKZD� EHQGD� \DQJ� WLPEDQJDQQ\D�
EHUDGD�GL�EDZDK�OHELK�EHUDW�GDQ�EHQGD�

\DQJ� WLPEDQJDQQ\D� GL� DWDV� OHELK�
ULQJDQ��

�

6LPSXODQ�VHPHQWDUD�\DQJ�GLGDSDW�ROHK�

DQDN���
�%HQGD� \DQJ� OHELK� EHVDU� PHPLOLNL�

WLPEDQJDQ�\DQJ�OHELK�EHUDW��
�

3DGD�NHJLDWDQ� LQL�DQDN�GLPLQWD�PHQJ�
JDPEDU� WLPEDQJDQ� GDQ� NHJLDWDQ�

PHQLPEDQJ�VHUWD�PHQXOLVNDQ�VLPSXODQ�

�

7DEHO� ���0HQLPEDQJ� EHQGD� GHQJDQ� EHUEHGD� XNXUDQ� \DQJ� VLJQLILNDQ�
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.HJLDWDQ�PHQLPEDQJ�GLODQMXWNDQ�GHQJDQ�PHQLPEDQJ�EHUEDJDL�EHQGD�PLOLN�VLVZD��VHSHUWL�SHQVLO��EXNX�

7DEHO� ���0HQLPEDQJ� EHQGD� GHQJDQ�EHUEHGD� XNXUDQ�\DQJ� WLGDN� VLJQLILNDQ�

.HJLDWDQ�PHQLPEDQJ� NHWLJD� DGDODK�PHQLPEDQJ� GXD� EHQGD� \DQJ� XNXUDQQ\D� VDPD�GDUL� EDKDQ� EHUEHGD

7DEHO� ���0HQLPEDQJ� GXD� EHQGD� \DQJ� XNXUDQQ\D� VDPD�GDUL� EDKDQ�EHUEHGD

.HJLDWDQ�PHQLPEDQJ� NHHPSDW� \DLWX�PHQLPEDQJ� EHQGD� \DQJ� VDPD

0HPEDQGLQJNDQ�EHUDW�DQWDUD�� +DVLO�

%DORN� ND\X� VHJLHPSDW�

NHFLO�

%DORN�ND\X�VHJLWLJD�NHFLO�

%DORN� ND\X� VHJLHPSDW�

NHFLO��

%DORN�ND\X�EXODW�

%DORN� ND\X� VHJLHPSDW�

NHFLO�

%DORN�ND\X�SLSLK�

%DORN�ND\X�VHJLWLJD�NHFLO� %DORN�ND\X�EXODW�

%DORN�ND\X�VHJLWLJD�NHFLO� %DORN�ND\X�SLSLK�

%DORN�ND\X�EXODW� %DORN�ND\X�SLSLK�

%DORN�ND\X�EXODW�� .HOHUHQJ�

%DORN�EHUEHQWXN�DQJND��� %DORN�EHUEHQWXN�DQJND���

6HPXD� DQDN� ELVD� PHQ\LPSXONDQ�

EHQGD� PDQD� \DQJ� OHELK� EHUDW�

GHQJDQ� PHOLKDW� WLPEDQJDQ�

MXQJNDW�MXQJNLW�� EDKZD� EHQGD�

\DQJ� WLPEDQJDQQ\D� EHUDGD� GL�

EDZDK� OHELK� EHUDW� GDQ� EHQGD�

\DQJ� WLPEDQJDQQ\D� GL� DWDV� OHELK�

ULQJDQ��

�

'HQJDQ�GLELPELQJ�ROHK�JXUX�DQDN�

GLEHULNDQ� SHPDKDPDQ� EDKZD�

EHQGD� \DQJ� XNXUDQQ\D� KDPSLU�

VDPD� EHOXP� WHQWX� PHPSXQ\DL�

EHUDW�\DQJ�VDPD��

�

�

0HPEDQGLQJNDQ�EHUDW�DQWDUD�� +DVLO�

%DORN�ND\X�VHJLHPSDW� *DEXV�VHJLHPSDW�

%DORN�ND\X�VHJLHPSDW� %XVD�VHJLHPSDW�

%XVD�VHJLHPSDW� *DEXV�VHJLHPSDW�

6HPXD� DQDN� ELVD� PHQ\LPSXONDQ� EHQGD�

PDQD� \DQJ� OHELK� EHUDW� GHQJDQ� PHOLKDW�

WLPEDQJDQ� MXQJNDW�MXQJNLW�� EDKZD� EHQGD�

\DQJ� WLPEDQJDQQ\D� EHUDGD� GL� EDZDK� OHELK�

EHUDW�GDQ�EHQGD�\DQJ�WLPEDQJDQQ\D�GL�DWDV�

OHELK�ULQJDQ��

�

'HQJDQ�GLELPELQJ�ROHK�JXUX�DQDN�GLEHULNDQ�

SHPDKDPDQ� EDKZD� EHQGD� \DQJ� XNXUDQQ\D�

VDPD� EHOXP� WHQWX� PHPSXQ\DL� EHUDW� \DQJ�

VDPD��

��

7DEHO� ���0HQLPEDQJ� GXD� EHQGD� \DQJ� XNXUDQQ\D� VDPD

0HPEDQGLQJNDQ�EHUDW�DQWDUD�� +DVLO�

%DORN� EHUEHQWXN� DQJND�
��

%DORN�EHUEHQWXN�DQJND�
��

%DORN� EHUEHQWXN� DQJND�
��

%DORN�EHUEHQWXN�DQJND�
��

%DORN�ND\X�VLOLQGHU� %DORN�ND\X�VLOLQGHU�

%DORN� ND\X� VHJLHPSDW�
NHFLO�

%DORN� ND\X� VHJLHPSDW�
NHFLO�

%DORN�ND\X�VHJLWLJD�NHFLO� %DORN� ND\X� VHJLWLJD�
NHFLO�

%DORN�ND\X�SLSLK� %DORN�ND\X�SLSLK�

%DORN�ND\X�EXODW� %DORN�ND\X�%XODW�

.HOHUHQJ� .HOHUHQJ�

%XVD�VHJLHPSDW� %XVD�VHJLHPSDW�

*DEXV�VHJLHPSDW� *DEXV�VHJLHPSDW�

6HPXD� DQDN� ELVD� PHQ\LPSXONDQ�
EHQGD�PDQD�\DQJ� OHELK�EHUDW�GHQJDQ�

PHOLKDW� WLPEDQJDQ� MXQJNDW�MXQJNLW��
EDKZD� EHQGD� \DQJ� WLPEDQJDQQ\D�

EHUDGD� GL� EDZDK� OHELK� EHUDW� GDQ�
EHQGD� \DQJ� WLPEDQJDQQ\D� GLDWDV�

OHELK�ULQJDQ��
�

'HQJDQ� GLELPELQJ� ROHK� JXUX� DQDN�

GLEHULNDQ� SHPDKDPDQ� EDKZD� EHQGD�
\DQJ� XNXUDQ� GDQ� EHQWXNQ\D� VDPD�
EHOXP� WHQWX� PHPSXQ\DL� EHUDW� \DQJ�
VDPD��
�

�
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KS�� XDQJ�� 6LVZD�PHPDKDPL� EDKZD� EHQGD� \DQJ

OHELK� EHUDW�PDND� WLPEDQJDQQ\D� DNDQ� EHUDGD� GL

EDZDK� GDQ� EHQGD� OHELK� ULQJDQ� PDND� WLP�

EDQJDQQ\D� EHUDGD� GL� DWDV�

6HODQMXWQ\D�� VHFDUD� EHUWDKDS� GLODNXNDQ

PHQLPEDQJ� EHUEDJDL� EHQGD� VHUEXN� \DQJ� LVLQ\D�

YROXPHQ\D� GLXEDK�XEDK� ROHK� VLVZD� VHQGLUL�� 'L

VLQLODK�� VLVZD� GLEHUL� NHVHPSDWDQ� XQWXN

PHQLQJNDWNDQ� NHWHUDPSLODQ�PHQLP� EDQJ� GDQ

PHQHQWXNDQ�VHQGLUL� FDUD�FDUD�PHPXWXVNDQ�EHUDW

\DQJ� VHLPEDQJ

3HUEDLNDQ� SHQJXDVDDQ� VLVZD� WXQDJUDKLWD

WHQWDQJ�NRQVHS�YDULDVL�EHUDW�GDQ�LVL�SDGD���VLVZD

WXQDJUDKLWD�GDUL�PDVLQJ�PDVLQJ�VXEMHN�SHQHOLWLDQ

EHUEHGD�EHGD�� 3HUEHGDDQ� LWX� GLVHEDENDQ� MXJD

YDULDVL� KDPEDWDQ� NRQGLVL� PHUHND� \DQJ� MXJD

EHUEHGD�EHGD�� 9DULDVL� LWX� VHEDJDL� EHULNXW�

3HUWDPD�� VXEMHN� $M� GDSDW� PHQXQMXNNDQ

WHQWDQJ� EHQGD�EHQGD� \DQJ� VHKDUXVQ\D� OHELK

EHUDW� GHQJDQ� FDUD� VHEHOXP�PHQLPEDQJ� GL� DODW

GLFRED� GDKXOX� GLOHWDNNDQ� GL� WHODSDN� NDQDQ� GDQ

NLULQ\D�� 7HODSDN� WDQJDQQ\D� GLUDVDNDQ�PDQD� \DQJ

OHELK� EHUDW�� LWXODK� EHQGD� \DQJ� OHELK� EHUDW�� MDGL

GHQJDQ� SHUDVDDQ� NHVHLPEDQJDQ� GL� WDQJDQ� GDSDW

PHUDVDNDQ� EHQGD� \DQJ� OHELK� EHUDW�� 1DPXQ� ROHK

JXUX� GLDQMXUNDQ� XQWXN� PHPEXNWLNDQ� GHQJDQ

SHUPDLQDQ� WLPEDQJDQ� VDPELO�PHQJDMDN� WHPDQ

SXWULQ\D�6L�$V�EHUPDLQ��.HWLND�PHQFRED�DODW�LWX�$M

VHODOX� PHQJDMDN� $V� PHQVHWLPEDQJNDQ� EDJLDQ

\DQJ� EHUDW� VHEHODK� GHQJDQ� EHUEDJDL� NHSLQJDQ

SHUPDLQDQ� \DQJ� WHODK� GLVHGLDNDQ�� 3HUODNXDQ� $M

LWX�PHQJLQGLNDVLNDQ� EDKZD� GLD� VHODOX�PHQFRED

XQWXN�PHQFDUL�EHQGD�EHQGD�\DQJ�OHELK�EHUDW�DWDX

OHELK�ULQJDQ��DWDX�VHEDOLNQ\D�OHELK�EHVDU�GDQ�OHELK

NHFLO��-LND�GLWDQ\D�ROHK�JXUX�PDQD�GL�DQWDUD�EHQGD�

EHQGD�LWX�\DQJ�GDSDW�GLSHUEDQGLQJNDQ�OHELK�EHUDW

DWDX� OHELK� ULQJDQ�� UHVSRQ� $M� VDPELO� NHWDZD

PHQXQMXN�� GDQ� MLND� JXUX� EDOLN� EHUWDQ\D� XQWXN

PHQHJDVNDQ� NHPEDOL� SHQGDSDW� DQDN� VDPELO

PHQXQMXN� SRVLVL� SHUPDLQDQ� WLPEDQJDQ�� $M

PHQJJDQJ�JXN��)HQRPHQD�SDGD�$M�LWX�PHQXQMXN�

NDQ� EDKZD� VHFDUD� SHUEXDWDQ� ODQJVXQJ� VXGDK

PHQXQMXNNDQ� SHQJXDVDDQQ\D� WHQWDQJ� SHUXEDKDQ

EHUDW� GDQ� FDUD�PHQHQWXNDQ�� WDQSD�PHQMHODVNDQ

GHQJDQ� YHUEDO�� +DO� LWX� WHUMDGL� NDUHQD� SDGD

XPXPQ\D� WXQDJUDKLWD� ULQJDQ� NXUDQJ� PDPSX

PHQMHODVNDQ� GHQJDQ� EDKDVD�� .HGXD�� VLVZD� $V

ZDODXSXQ� KDQ\D�PHQJLNXWL� \DQJ� GLODNXNDQ� ROHK

WHPDQQ\D� $M�� MLND� GLWDQ\D� JXUX� GDQ�PHQFRED

XQWXN�PHQLPEDQJ� VXGDK�PHQXQMXNNDQ�PDPSX

PHODNXNDQ�GDQ�PHQJL\DNDQ�GHQJDQ�PHQJDQJJXN

NHVLPSXODQ� \DQJ� GLWHJDVNDQ� JXUX�� +DO� LWX

GLODNXNDQ� SDGD� $V�� NDUHQD� NHWHUEDWDVDQ

SHQGHQJDUDQ� MXJD�PHQJKDPEDW� XQWXN� EHUHDNVL

GHQJDQ�SHQMHODVDQ�PHQJJXQDNDQ�EDKDVD��.HWLJD�

VLVZD� )U�� WHUPDVXN� VLVZD� \DQJ� OHELK� EDLN

NHPDPSXDQQ\D� VXGDK� GDSDW� PHQMHODVNDQ

GHQJDQ�NDWD�NDWD�EDKZD�WDQGD�EHQGD�\DQJ� OHELK

EHUDW� MLND� SRVLVL� VDODK� VDWX� NRWDN� VDPSLQJ� GDUL

WLPEDQJDQ�EHUDGD�GL�EDZDK��'HPLNLDQ�MXJD�VXGDK

PDPSX� PHQMDZDE� NHWLND� JXUX� PHQWUDVIHU

NHPDPSXDQQ\D� NH� EHQGD�EHQGD� ODLQQ\D� \DQJ

EHUDGD� GL� OXDU� SHQJDPDWDQ� VLVZD�� .HWLND

PHQLPEDQJ� SDVLU� GDQ� DLU�� GHQJDQ� WHUDPSLOQ\D

PHQVWLPEDQJNDQ�NHGXD�SRVLVL� WLPEDQJDQ�PHODOXL

FDUD�PHQDPEDK�PHQJNXUDQJNDQ�SRVLVL�\DQJ�OHELK

ULQJDQ� DWDX� OHELK� EHUDW��.HHPSDW�� 6LVZD� ,E� GDQ

1Z�NHPDPSXDQQ\D�KDPSLU�VDPD��NHGXDQ\D�MXJD

VXGDK�PHODNXNDQ� SHQLPEDQJDQ� VHSHUWL� \DQJ

GLODNXNDQ� ROHK� WHPDQQ\D�

*DPEDU����.HWLND�VLVZD�EHUXVDKD�PHPLOLK�PLOLK
EHQGD� XQWXN� GLFDUL� NHVHLPEDQJDQQ\D�

5HIOHNVL�GLODNXNDQ�EHUVDPD�VDPD�JXUX�XQWXN

PHPSHUW LPEDQJNDQ� � SHQJDUXK� HIHNW LYLW DV�

SUREOHP� \DQJ� WLPEXO�� GDQ� NHSXWXVDQ� \DQJ� SHUOX

GLODNXNDQ�� 3HUWDPD�� SHQJDUXK� HIHNW LYLWDV

SHQHUDSDQ� ³VLPXODVL� SHUPDLQDQ� W LPEDQJDQ´

WHUKDGDS� NHPDPSXDQ� VLVZD� WXQDJUDKLWD� ULQJDQ

PHQXQMXNNDQ� IXQJVL� SHUXEDKDQ� EHUDW� GDQ� FDUD

PHQHQWXNDQ� EHUDW� VXDWX� EHQGD�� (IHNWLILWDV� LWX

GLSHUOLKDWNDQ� ROHK� VLVZD� \DQJ� ELVD�PHQXQMXNNDQ

EHQGD�PDQD� \DQJ� OHELK� EHUDW� GDQ� OHELK� ULQJDQ�

'HPLNLDQ� MXJD� SRVLVL� MXQJNDW�MDQJNLW� DNDQ� OXUXV
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ELOD�EHUDW�EHQGD�VHWLPEDQJ�ELVD�GLGHPRQVWUDVLNDQ

ROHK�VLVZD��.HWLND�VLVZD�GLPLQWD�XQWXN�PHPEXDW

MXQJNDW�MDQJNLW� EHUDGD� SDGD� SRVLVL� VHWLPEDQJ�

VLVZD� GDSDW�PHQDPEDK�NXUDQJNDQ� EHQGD� SDGD

MXQJNDW�MDQJNLW� WHUVHEXW�� .HGXD�� SUREOHPD� \DQJ

WLPEXO� GDUL� VLVZD�� JXUX�� GDQ� NHWHUEDWDVDQ� \DQJ

WHUMDGL� VHODPD� WLQGDNDQ� DGDODK� VLVZD� WHUEDWDV

GDODP�PHQ\DWDNDQ�VLPSXODQ�VHFDUD�YHUEDO��XQWXN

LWX� JXUX� KDUXV� PHQRORQJ� GHQJDQ� SHUEXDWDQ

PHQXQMXNNDQ�� 3UREOHPD� GDUL� JXUX� EDKZD� XQWXN

PHODNXNDQ� WLQGDNDQ� SHPEHODMDUDQ� EHOXP�EHUDQL

LQRYDVL� XQWXN� PHQVWUDWHJLNDQ� GHQJDQ� PRGHO

ODLQQ\D��VHSHUWL�PHQJDWXU�EHQGD�EHQGD�LWX�VHFDUD

EHUNHORPSRN� GDQ� EHUNDWHJRUL�� ODOX� VLVZD� GLPLQWD

PHQDNVLUQ\D� WDQSD� GLWLPEDQJ� GDKXOX�� .HWHU�

EDWDVDQ�GDODP�WLQGDNDQ�DGDODK�ZDNWX�\DQJ� ODPD

XQWXN�PHPSHUVLDSNDQ� DODWQ\D� NDUHQD� NHVLEXNDQ

JXUX�� .HWLJD�� NHSXWXVDQ� \DQJ� SHUOX� GLODNXNDQ

XQWXN�PHQJDWDVL� SUREOHPD� \DQJ�PXQFXO� GHQJDQ

PHQJXEDK� UDQFDQJDQ� WLQGDNDQ� OHELK�PHQLWLNNDQ

EHUDWNDQ� HVHQVL� XQWXN� SHUEDLNDQ� SHQJXDVDDQ

NRQVHS� SHUXEDKDQ� EHUDW�

.ULWHULD� NHEHUKDVLODQ� GLWXQMXNNDQ� ROHK� NH�

DNWLIDQ� VLVZD� XQWXN� VHFDUD� EHUWDKDS�PHQLPEDQJ

EHUEDJDL� EHQGD� GHQJDQ� YDULDVL� MHQLV�� EHUDW�� GDQ

LVL�� .HDNWLIDQ� VLVZD� PHPEHQWXN� SHQJXDVDDQ

WHQWDQJ�PHQHQWXNDQ�SURVHV�SHUXEDKDQ�EHUDW�GDQ

FDUD�PHQHQWXNDQ�� VHUWD� NHWHUDPSLODQ�PHQVHWLP�

EDQJNDQ� DODW� WLPEDQJDQ�� .ULWHULD� \DQJ� WHODK

GLWHWDSNDQ� WHUVHEXW� WHODK� WHUFDSDL� VHSHUWL� \DQJ

GLWXQMXNNDQ�ROHK�KDVLO�WLQGDNDQ��'HQJDQ�GHPLNLDQ�

SHQHOLWLDQ� LQL� WHODK� PHQFDSDL� VHVXDL� NULWHULD

NHEHUKDVLODQ� \DQJ� GLVHEXWNDQ� GL� DWDV�� +DO� LWX

WHUGXNXQJ� ROHK� IDNWRU�IDNWRU� SHQGHNDWDQ

SHPEHODMDUDQ� \DQJ� GLODNXNDQ� JXUX� VXGDK

PHQ\HVXDLNDQ� GHQJDQ� NDUDNWHULVWLN� VLVZD� GDQ

XVLD�PHQWDO�VLVZD�\DQJ�PHQMDGL�VXEMHN�SHQHOLWLDQ�

3HQJXDVDDQ� VLVZD� WXQDJUDKLWD� ULQJDQ

WHUKDGDS� NRQVHS� SHQJXNXUDQ� EHUDW� GDQ� LVL

PHOLSXWL�� EHQGD� \DQJ� YROXPHQ\D� OHELK� EDQ\DN

EHOXP� WHQWX� OHELK� EHUDW�� XQWXN�PQJHWDKXL� EHUDW

VXDWX� EHQGD� KDUXV� GLODNXNDQ� SHQLPEDQJDQ�� GDQ

NRQVHS� VHWLPEDQJ� MXJD� VXGDK� GLWXQMXNNDQ

GHQJDQ� PHODNXNDQ� XVDKD� PHQDPEDK� DWDX

PHQJXUDQJL�GDUL�EHEDQ�\DQJ�GLWLPEDQJ�GL�1HUDFD

WLPEDQJ� SHUPDLQDQ� MXQJNDW�MXQJNLW�

3HQJXDVDDQ� NRQVHS� VHWLPEDQJ� WHUVHEXW

DGDODK� EHODMDU� SHQJXNXUDQ� WHUKDGDS� EHQGD�

3HQJXNXUDQ� WHUKDGDS� EHQGD� LQL� EHOXP�PHQ\DQJ�

NXW�SDGD�KLWXQJDQ�GHQJDQ�EHUEDJDL�XNXUDQ�EHUDW

SDGD� WLPEDQJDQ�� 3HQJXDVDDQ� NRQVHS� LQL� EDUX

WDUDI�SUD�PHQJXNXU�XQWXN�ELGDQJ�PDWHPDWLND�GDQ

PHQJHWDKXL� EHUEDJDL� VLIDW� EHQGD� DWDV� GDVDU

KXEXQJDQ�EHUDW� GDQ� LVL� GDODP� LOPX�SHQJHWDKXDQ

DODP�� -DGL� VLPXODVL� LQL� VHEDJDL� GDVDU� XQWXN

PHQJLQWHJUDVLNDQ� GXD� � ELGDQJ� SHODMDUDQ� GDODP

NHKLGXSDQ� VHKDUL�KDUL�

3HUEDLNDQ�NRQVHS� LWX� GDSDW� GLODNXNDQ� VHFDUD

EHUWDKDS� GDQ� SHQJNODVLILNDVLDQ�� D�� EHQGD� \DQJ

EHUEHGD� VLJQLILNDQ�� E��EHQGD�\DQJ� EHUEHGD� WLGDN

VLJQLILNDQ��F��EHUDW�VDPD�EDKDQ�EHUEHGD��G��EHQGD

VDPD� GHQJDQ� EHUDW� EHUEHGD�� 3HQWDKDSDQ� GDQ

SHQJNODVLILNDVLDQ� WHUVHEXW� PHQGDVDUL� SDGD

SHQGDSDW� SHQHOLWLDQ�6SLW]¶V� GDODP� �6PLWK�� HW� DO��

������ ����� \DQJ�PHQWHRULNDQ� WHQWDQJ� WDKDSDQ

LQSXW�GDODP�SHPEHODMDUDQ��%DJL�WXQDJUDKLWD�OHELK

VXOLW�� VHEDE� NHUXJLDQ� SDGD� NHPDPSXDQ�PHUHND

XQWXN�PHQJRUJDQLVDVL� LQSXW� UDQJVDQJDQ� XQWXN

GLVLPSDQ� GDQ� GLSDQJJLO� ODJL� MLND� GLSHUOXNDQ�

3HQGDSDW� LQL� PHQXUXQNDQ� VXDWX� SHUQ\DWDDQ

WHQWDQJ� VWUDWHJL� EDJL� JXUX� XQWXN�PHQLQJNDWNDQ

NHPDPSXDQ� VLVZD� GDODP� PHPDVXNNDQ� GDWD�

6WUDWHJL� LWX� GHQJDQ� SHQJHORPSRNNDQ� �JURXSLQJ�

GDQ�SHQJDQWDUD� �PHGLDWLRQ��

6WUDWHJL� SHQJJXQDDQ� PHGLDWLRQDO� XQWXN

PHQLQJNDWNDQ� NHPDPSXDQ� WXQDJUDKLWD�PHQDWD

UDQJVDQJDQ� \DQJ�PDVXN� GHQJDQ� SHQJDQWDUDQ

MHPEDWDQ�� -HPEDWDQ� XQWXN� PHQJXDVDL� SHQJ�

JXQDDQ�XNXUDQ�WHUVHEXW�SHUOX�VXDWX�DODW�VLPXODVL

\DQJ� VHFDUD� SHQJDODPDQ� PHQJXNXU� GDSDW

PHQJDQWDUDL� DWDX� PHQJHORPSRNNDQ�� 6DODK

VDWXQ\D�PHQJXNXU�EHUDW�SHUOX�GLDQWDUNDQ�GHQJDQ

PHGLD� \DQJ�PHPEHUL� SHQJDODPDQ� YDULDVL� EHUDW�

YDULDVL� EHUDW� KXEXQJDQQ\D� GHQJDQ� MHQLV� EHQGD�

VHUWD�YDULDVL� EHUDW� LPSOLNDVLQ\D�GHQJDQ� LVL�

.RQVHS� SHQJDQWDUDQ� DWDX� MHPEDWDQ� LQL� MXJD

GLODNXNDQ� ROHK� JXUX� GHQJDQ� PHPRGLILNDVL

SHQ\XVXQDQ� UDQFDQJDQ� SHPEHODMDUDQ��0RGLILNDVL

GHQJDQ� FDUD� SHPEHODMDUDQ� WHQWDQJ� VLPXODVL

SHUPDLQDQ� MXQJNDW�MXQJNLW� LQL� VHEDJDL� MHPEDWDQ

PHQXMX� SHPEHODMDUDQ� WHQWDQJ� NRQVHS� SHQJ�

XNXUDQ� VDWXDQ� EHUDW� VHODQMXWQ\D�

(IHNWLYLWDV� XQWXN� SHPEHQWXNDQ� SHWD� NRJQLWLI

WXQDJUDKLWD� ULQJDQ� WHQWDQJ� NRQVHS� XNXUDQ� EHUDW

GDQ� LVL� VHEDJDL� EHULNXW�� 3HPEHODMDUDQ� GLNHPDV

GDODP� EHQWXN� SHUPDLQDQ� VHKLQJJD� WHUMDGL

SHUXEDKDQ� VXDVDQD� EHODMDU�� 6LVZD� PHQMDGL

VHQDQJ� EHODMDU� GDQ� WLGDN� WHUEHEDQL� ROHK� EHUSLNLU
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NRJQLWLI�� 3HPEHODMDUDQ� \DQJ� GLNHPDV� GDODP

EHQWXN� SHUPDLQDQ� MXJD�PHQLQJNDWNDQ�PRWLYDVL

VLVZD�VHKLQJJD�VLVZD�OHELK�HQJDJH�GDODP�NHJLDWDQ

EHODMDUQ\D�\DQJ�SDGD�DNKLUQ\D�DNDQ�EHUSHQJDUXK

WHUKDGDS� SHQJXDVDDQ� NHWHUDPSLODQ� \DQJ

GLKDUDSNDQ�� %HUGDVDUNDQ� SHQHOLWLDQ� \DQJ

GLODNXNDQ�ROHK�=LJOHU��+DOODKDQ�	�.DXIIPDQ�������

�����EDKZD� WXQDJUDKLWD� OHELK� VHULQJ�PHQJKLQGDU

GDQ�PHUDVD� NHVXOLWDQ� XQWXN� WXJDV� EHODMDU� \DQJ

EHUNDLWDQ�GHQJDQ�NRJQLWLI��VHKLQJJD�NHJLDWDQ�\DQJ

PHQ\HQDQJNDQ� VHSHUWL� SHUPDLQDQ� DNDQ� OHELK

HIHNWLI� GDODP�PHQDQDPNDQ� VXDWX� NRQVHS� \DQJ

PHPHUOXNDQ�NRJQLWLI�

�'HQJDQ�PHWRGH�SHUPDLQDQ��VLVZD�MXJD�DNDQ

OHELK� DNWLI� EHUSDUWLVLSDVL� GDODP� NHJLDWDQ

SHPEHODMDUDQ�NDUHQD�EHUPDLQ�GDSDW�PHPEDQJNLW�

NDQ� UDVD� VHQDQJ� VLVZD� VHKLQJJD� VLVZD� OHELK

PHQJKD\DWL� SURVHV� SHUXEDKDQ� WHQWDQJ� EHUDW

VHFDUD� Q\DWD�� 8QWXN� LWX�� HIHNWLYLWDV� GDUL

SHPEHODMDUDQ� GHQJDQ� VLPXODVL� SHUPDLQDQ

WLPEDQJDQ�WHUOHWDN�SDGD�WHODK� WHUEHQWXNQ\D�SHWD

NRJQLWLI� VLVZD� WXQDJUDKLWD� ULQJDQ� \DQJ�PHOLSXWL�

�D�� EHQGD� \DQJ� YROXPHQ\D� OHELK� EDQ\DN� EHOXP

WHQWX� OHELK� EHUDW�� �E�� XQWXN�PHQJHWDKXL� EHUDW

VXDWX� EHQGD� KDUXV� GLODNXNDQ� SHQLPEDQJDQ�� �F�

NRQVHS� VHWLPEDQJ� MXJD� VXGDK� GLWXQMXNNDQ� ROHK

PHUHND�GHQJDQ�PHODNXNDQ�XVDKD�PHQDPEDK�DWDX

PHQJXUDQJL� EHEDQ� \DQJ� GLWLPEDQJ� GL� QHUDFD

SHUPDLQDQ� WLPEDQJDQ�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

3HQHOLWLDQ� WLQGDNDQ� NHODV� LQL� KDVLOQ\D� GDSDW

GLVLPSXODQ�VHEDJDL�EHULNXW��3HPEHODMDUDQ�GHQJDQ

VLPXODVL�SHUPDLQDQ�WLPEDQJDQ�GDSDW�PHPEHQWXN

SHQJXDVDDQ� WXQDJUDKLWD� ULQJDQ� WHQWDQJ� NRQVHS

SHQJXNXUDQ� EHUDW� GDQ� FDUD�PHQHQWXNDQ� GHQJDQ

SURVHV� VLVZD�EHUPDLQ� WLPEDQJDQ�\DQJ�SXUD�SXUD

WHUVHEXW� GDUL� EHQGD� SHUEHGDDQ� XNXUDQ� VLJQLILNDQ

NH� SHUEHGDDQ� EHUDW� \DQJ� WLGDN� VLJQLILNDQ�

6HODQMXWQ\D��PHQLPEDQJ� EHQGD� \DQJ� XNXUDQQ\D

VDPD� GDUL� EDKDQ� EHUEHGD� VHFDUD� EHUWDKDS�

6LPXODVL� 3HUPDLQDQ� 7LPEDQJDQ� LQL� HIHNWLI� XQWXN

SHPEHODMDUDQ�SHPEHQWXNDQ�NRQVHS�XNXUDQ�EHUDW

GDQ� LVL� EDJL� WXQDJUDKLWD� ULQJDQ�� (IHNWLI� LWX� WHODK

WHUEHQWXNQ\D� SHWD� NRJQLWLI� VLVZD� WXQDJUDKLWD

\DQJ� EHUEHQWXN� SHQJHWDKXDQ� WHQWDQJ� SURVHV

SHUXEDKDQ� EHUDW�ULQJDQQ\D� VXDWX� EHQGD� KDUXV

PHODOXL�SURVHV�SHQJXNXUDQ�GHQJDQ�PHQJJXQDNDQ

DODW� WLPEDQJ��'HPLNLDQ� MXJD��GL� ELGDQJ�SHQJHWD�

KXDQ� DODP� PHQJHWDKXL� EHUEDJDL� VLIDW� EHQGD
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