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GDQ�PHWRGH� OLWWHUEDJ��(QDP� MHQLV�NRPRGLWDV�SHUWDQLDQ� VHSHUWL��EXQFLV� �3KDVHROXV� YXOJDULV��� FDEDL� �&DSVLFXP�
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3HUXEDKDQ�LNOLP�JOREDO�SDGD�GHNDGH�WHUDNKLU�LQL�

WHUMDGL� NDUHQD� WHUJDQJJXQ\D� NHVHLPEDQJDQ� HQHUJL�

DQWDUD� EXPL� GDQ� DWPRVIHU� DNLEDW� PHQLQJNDWQ\D�

NRQVHQWUDVL� JDV� UXPDK� NDFD� WHUXWDPD� &2���PHWDQD�

�1+��� GDQ� 1LWURXV� 2NVLGD� �1�2�� � �+DLUL\DK� 	�

5DKD\X� ������� 3HPDQDVDQ� JOREDO� PHQJDNLEDWNDQ�

WHUMDGLQ\D�SHUXEDKDQ�NHQDLNDQ�VXKX�XGDUD����±���R&�

SHUGHNDGH�� FXUDK� KXMDQ� PHQLQJNDW� XQWXN� VHEDJLDQ�

EHVDU�SXODX�GL�,QGRQHVLD�VHSDQMDQJ�'HVHPEHU�±�

)HEUXDUL�� .KXVXV�GL�6XPDWHUD� GDQ�.DOLPDQWDQ�� GL�

SUDNLUDNDQ�PHQMDGL���-����OHELK�EDVDK�SDGD�WDKXQ�

������ NHFXDOL� 3�� -DZD� GDQ� SXODX-SXODX� GL� 6HODWDQ��

FXUDK�KXMDQ�PHQXUXQ�KLQJJD�������+XOPH�	�6KHDUG�

������� 

+XWDQ�DODPL�GHQJDQ�NHUDJDPDQ� MHQLV� SHSRKRQDQ�

EHUXPXU� SDQMDQJ� EHVHUWD� VHUDVDK� GLGDODPQ\D�

PHUXSDNDQ� JXGDQJ� SHQ\LPSDQDQ� NDUERQ� WHUWLQJJL��

%LOD�KXWDQ�GLXEDK�IXQJVLQ\D�PHQMDGL�ODKDQ�SHUWDQLDQ��

SHUNHEXQDQ�DWDX�SHQJJXQDDQ�ODLQ�PDND�MXPODK�NDUERQ�

WHUVLPSDQ�DNDQ�EHUNXUDQJ��+DLUL\DK�	�5DKD\X��������

+XWDQ� GDQ� WDQDK� EHUSHQJDUXK� WHUKDGDS� NRQVHQWUDVL�

&2��GL�DWPRVIHU��NDUHQD�SURVHV�WUDQVIRUPDVL�NDUERQ�

\DQJ�WHUEHVDU�GL�EXPL�DGDODK�SURVHV�IRWRVLQWHVLV�SDGD�

WXPEXKDQ�� 6HODQMXWQ\D� GLLNXWL� SURVHV� GHNRPSRVLVL�

\DQJ�PHQJKDVLONDQ� VHMXPODK�EHVDU�NDUERQ�GLRNVLGD�

GDQ� KXPXV� �%HUJ� 	� 0F&ODXJKHUW\� ������� 'DUL�

SHUXVDNDQ�KXWDQ�GL�GDHUDK�WURSLV�WHUFDWDW�VHNLWDU�����

PHQXQMDQJ� HPLVL� &2�� WDKXQDQ� �1DNLFHQRYLF� HW� DO��

�������� 

7HODK� GLVHEXWNDQ� EDKZD� ELRPDVD� KXWDQ�

PHUXSDNDQ�VDODK�VDWX�EHQWXN�SHQ\LPSDQDQ�NDUERQ�GL�

DODP�� %LRPDVD� LQL� VDQJDW� SHQWLQJ� VHODLQ� VHEDJDL�

FDGDQJDQ�NDUERQ� MXJD�PHUXSDNDQ�FDGDQJDQ�QXWULHQ�

ODLQ�PHODOXL� � SURVHV� GHNRPSRVLVL� �$HUWV�	�&KDSLQ�



���� 

5DKDMRH�GNN� 

������0ROOHV��������'HNRPSRVLVL�PHUXSDNDQ�SURVHV�

WUDQVIRUPDVL�NDUERQ�\DQJ�WHUEHVDU�GL�EXPL�LQL�VHWHODK�

IRWRVLQWHVLV��'DUL�SURVHV�GHNRPSRVLVL�MXJD�GLKDVLONDQ�

VHMXPODK� EHVDU� NDUERQ� GLRNVLGD� GDQ� KXPXV� \DQJ�

SHQWLQJ� XQWXN� PHQDPEDK� NHVXEXUDQ� WDQDK�� VHUWD��

PHQJKDVLONDQ� QLWURJHQ� GDODP� EHQWXN� JDV� �%HUJ� 	�

0F�&ODXJKHUW\��������6HNXHVWUDVL�NDUERQ�PHUXSDNDQ�

SURVHV�SHQ\HUDSDQ�NDUERQ�GLRNVLGD��&2���GDUL�XGDUD�

ROHK� WXPEXKDQ� PHODOXL� SURVHV� IRWRVLQWKHVLV�� GDQ�

GLVLPSDQ� GDODP� EHQWXN� ELRPDVD� �EDWDQJ�� UDQWLQJ��

GDXQ�GDQ�DNDU���%RQJHQ�������� 

+XWDQ�DODPL�XPXPQ\D�PHPSXQ\DL�NHUDJDPDQ�

SHSRKRQDQ�WLQJJL�GDQ�EHUXPXU�SDQMDQJ��VHUWD�VHUDVDK�

\DQJ� GLKDVLONDQQ\D� PHUXSDNDQ� JXGDQJ� SHQ\LPSDQ�

NDUERQ� WHUWLQJJL�GLEDQGLQJNDQ�GHQJDQ� ODKDQ�SHUWDQLDQ��

.HUDJDPDQ�WXPEXKDQ�GL�KXWDQ�LQL�MXJD�PHPSHQJDUXKL�

NHUDJDPDQ� EDKDQ� RUJDQLN� GDQ� DQRUJDQLN� GDODP�

WDQDK�� KDO� LQL� GLNDUHQDNDQ� VHWLDS� WXPEXKDQ� DNDQ�

PHPLOLNL�SHQJDUXK�GHQJDQ�WXPEXKDQ�ODLQ�WHUJDQWXQJ�

EDKDQ�RUJDQLN�\DQJ�GLKDVLONDQ�GDQ�NHEXWXKDQ�QXWULVL�

WXPEXKDQ�WHUVHEXW��7XPEXKDQ�PHPEXWXKNDQ�QXWULVL�

GDUL� WDQDK� XQWXN� SHUWXPEXKDQ� GDQ� SHPHOLKDUDDQ��

1XWULVL� \DQJ� GLGDSDWNDQ� WXPEXKDQ� GDUL� WDQDK� DNDQ�

GLVLPSDQ� SDGD� VHOXUXK� MDULQJDQ� WXPEXKDQ� VHSHUWL�

DNDU�� UDQWLQJ�� GDXQ�� EDWDQJ�� EXDK� GDQ� EXQJD�� 2OHK�

NDUHQD�LWX��ELOD�KXWDQ�GLXEDK�IXQJVLQ\D�PHQMDGL�ODKDQ�

SHUWDQLDQ� DWDX� SHUNHEXQDQ� DWDX� ODGDQJ� SHQJ-

JHPEDODDQ� PDND� MXPODK� NDUERQ� WHUVLPSDQ� DNDQ�

EHUNXUDQJ��6HODLQ�LWX��GLVHEXWNDQ�SXOD�EDKZD�MXPODK�

NDUERQ� WHUVLPSDQ� DQWDU� ODKDQ� EHUEHGD-EHGD�� WHU-

JDQWXQJ� NHUDJDPDQ� GDQ� NHUDSDWDQ� WXPEXKDQ� \DQJ�

DGD�� MHQLV� WDQDK� VHUWD� SHQJRODKDQQ\D� �+DLUL\DK� 	�

5DKD\X� ������� %HUGDVDUNDQ� XUDLDQ� GLDWDV� PDND�

WXMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL�

ELRPDVD�� NDUERQ� VWRN� GDQ� WLQJNDW� GHNRPSRVLVL�

PDVLQJ-PDVLQJ�NRPRGLWDV�SHUWDQLDQ�� 

 

%$+$1�'$1�&$5$�.(5-$ 

 

3HQHOLWLDQ� GLODNXNDQ�GL� �%RGRJRO�'HVD�%HQGD�

.HFDPDWDQ�&LFXUXJ�.DEXSDWHQ�6XNDEXPL�-DZD�%DUDW��'L�

NDPSXQJ�%RGRJRO�PHUXSDNDQ�3XVDW�3HQGLGLNDQ�.RQVHUYDVL�

$ODP�%RGRJRO� �33.$%���GDQ�VHEDJLDQ�ZLOD\DKQ\D�

PHUXSDNDQ�]RQD�SHPDQIDDWDQ�GL�EDJLDQ�XWDUD�7DPDQ�

1DVLRQDO�*XQXQJ�*HGH�3DQJUDQJR� �71**3���*DPEDU�����

.DZDVDQ�LQL�PHUXSDNDQ�VDODK�VDWX�WLSH�KXWDQ�SDPDK�

GL�3XODX�-DZD�\DQJ�PDVLK�WHUVLVD��/DKDQ�SHUWDQLDQ�GL�

ZLOD\DK� WHUVHEXW� FXNXS� OXDV� GLWDQDPL� EHUDJDP�

NRPRGLWDV� SHUWDQLDQ� ROHK� PDV\DUDNDW�� .DZDVDQ�

KXWDQ� LQL� PHUXSDNDQ� NDZDVDQ� KXWDQ� \DQJ� SDOLQJ�

EHUSHQJDUXK�EHVDU�WHUKDGDS�NDZDVDQ�SHPXNLPDQ�GDQ�

OLQJNXQJDQ� VHNLWDUQ\D�� WHUXWDPD� VHEDJDL� SHPDVRN�

VXPEHU� DLU�� .HND\DDQ� WXPEXKDQ�WDQDPDQ� VHFDUD�

ODQJVXQJ�PHUXSDNDQ� VDODK� VDWX� IDNWRU� SHQWLQJ� EDJL�

PDV\DUDNDW�VHNLWDU�33.$%�\DQJ�EHUDGD�GL�NDZDVDQ�

WUDQVLVL�GDUL�NDZDVDQ�71**3�� 

7DPDQ� 1DVLRQDO� *XQXQJ� *HGH� 3DQJUDQJR�

VHFDUD� DGPLQLVWUDWLI� WHPDVXN�NH�GDODP� WLJD�ZLOD\DK�

SHPHULQWDKDQ� \DLWX� NDEXSDWHQ� %RJRU�� &LDQMXU� GDQ�

6XNDEXPL��.DZDVDQ�LQL�PHPLOLNL�OXDV������+D��SDGD�

NHWLQJJLDQ� ���-����� PHWHU� GL� DWDV� SHUPXNDDQ� ODXW�

GDQ�NHOHUHQJDQ���-�����7RSRJUDIL�GDHUDK�SHUWDQLDQ�

EHUEXNLW� NHPLULQJDQ� EHUYDULDVL� GDUL� ��� VDPSDL� ����

DGD�\DQJ�EHUDGD�GL�NDNL�EXNLW��*DPEDU����� 

3HQHOLWLDQ�GLODNVDQDNDQ�PXODL�WDKXQ������������

GDQ� ������ %HUEDJDL� PDFDP� NRPRGLWDV� SHUWDQLDQ�

GLSLOLK� NHPXGLDQ� GLXNXU� ELRPDVD� GDQ� VWRN�

NDUERQQ\D�� 7DQDPDQ� SHUWDQLDQ� \DQJ� GLJXQDNDQ�

XQWXN� VDPSHO� GLWHQWXNDQ� GL� ODSDQJDQ�� \DNQL� GLSLOLK�

WDQDPDQ� \DQJ� VXGDK� VLDS� SDQHQ�� 7HUOHELK� GDKXOX�

GLODNXNDQ�VXUYHL�GDQ�GLODQMXWNDQ�GHQJDQ�SHQGHNDWDQ�

NH� SHWDQL� VHWHPSDW� XQWXN� PHPLQWD� LMLQ� PHQJLNXWL�

PDVD� SDQHQ� GDQ�PHQJDPELO� VDPSHO� VHVXDL� GHQJDQ�

NHEXWXKDQ� SHQHOLWLDQ�� .RPRGLWDV� SHUWDQLDQ� \DQJ�

GLSLOLK� DGDODK� \DQJ� XPXP� GLWDQDP� ROHK� SHWDQL� GL�

%RGRJRO�� WHUGLUL� DWDV� EHEHUDSD� NRPRGLWDV� SHUWDQLDQ�

XQWXN�SDQJDQ�VHSHUWL�� MDJXQJ��FDEDL��EXQFLV��NDFDQJ�

SDQMDQJ�� VLQJNRQJ�� GDQ� NDFDQJ� WDQDK� �7DEHO� ����

3HQJXNXUDQ� ELRPDVD� GLODNXNDQ� GHQJDQ� FDUD�

SHPDQHQDQ� VHOXUXK� EDJLDQ� WDQDPDQ� GL� ORNDVL� \DQJ�

WHUSLOLK��GHVWUXFWLYH�VDPSOLQJ���� 

/DKDQ� SHUWDQLDQ� GLXNXU� SDQMDQJ� GDQ� OHEDU��

NHPXGLDQ� GLEXDW� OLPD� SHWDN� \DQJ� EHUXNXUDQ� �� [� ��

P���XNXUDQ�LQL�GLPRGLILNDVL�GDUL�SHUKLWXQJDQ�LQGLYLGX�

ODQWDL� KXWDQ�� NHPXGLDQ� GLSDNDL� VHEDJDL� EDKDQ�

HVWLPDVL�ELRPDVDQ\D��3HQHPSDWDQ�SHWDN�SDGD�HPSDW�

EDJLDQ�VXGXW�NHEXQ�GDQ�VDWX�GL�WHQJDK�NHEXQ��GHQJDQ�

MXPODK� VHWLDS� ORNDVL� VHEDQ\DN� OLPD� WLWLN�� 6HPXD�

WDQDPDQ� \DQJ� EHUDGD� GDODP� SHWDN� GLSDQHQ� VHOXUXK�

EDJLDQ� WDQDPDQQ\D�� 7DQDPDQ� \DQJ� WHODK� GLSDQHQ�

NHPXGLDQ�GLXNXU�GLDPHWHU�EDWDQJ��SDQMDQJ�DNDU�GDQ�

WLQJJLQ\D�� .HPXGLDQ� WDQDPDQ� GLSLVDKNDQ� EHUGDVDUNDQ�

EDJLDQ-EDJLDQQ\D��DNDU��EDWDQJ��GDXQ��UDQWLQJ��EXQJD�

GDQ� EXDK�� GDQ� GLWLPEDQJ� EHUDW� EDVDKQ\D�� 6HWHODK�

GLWLPEDQJ� EHUDW� EDVDK�� PDVLQJ-PDVLQJ� EDJLDQ�

WDQDPDQ� WHUVHEXW� GLPDVXNNDQ� NH� GDODP� NDQWRQJ�

NHUWDV� XQWXN� NHPXGLDQ� GLNHULQJNDQ� GHQJDQ� RYHQ�

���&��/DPD�SHQJHULQJDQ�GLVHVXDLNDQ�GHQJDQ�WLQJNDW�

NHNHULQJDQ� PDVLQJ-PDVLQJ� NRPRGLWDV� DWDX� EDJLDQ�

WDQDPDQQ\D�� 'DUL� EHUDW� NHULQJ� WHUVHEXW� NHPXGLDQ�



���� 

6WRN�.DUERQ�GDQ�%LRPDVD�%HEHUDSD�.RPRGLWDV�7DQDPDQ�3HUWDQLDQ� 

GLSHUROHK�EHUDW�WRWDO�XQWXN�PDVLQJ-PDVLQJ�NRPRGLWDV�

SHUWDQLDQ�� $QDOLVLV� NDUERQ� GDQ� QLWURJHQ� GLODNXNDQ�

GHQJDQ� PHQJJXQDNDQ� &1� DQDOL]HU� WLSH� <DQDFR�

-0����� GL� ODERUDWRULXP� WDQDK� GDQ� VHUDVDK� 3XVDW�

3HQHOLWLDQ�%LRORJL�� 

5DQFDQJDQ� SHQJDWXUDQ� SHQHOLWLDQ� GHNRPSRVLVL�

GL� EHEHUDSD� ORNDVL� SHUWDQLDQ� MXJD� GLODNXNDQ� � XQWXN�

PHQJHWDKXL� EHUDSD� ODPD� SURVHV� GHNRPSRVLVL� GDUL�

NRPRGLWDV� SHUWDQLDQ� WHUVHEXW�� 3HUFREDDQ� SHQHQWXDQ�

WLQJNDW� GHNRPSRVLVL� LQL� PHQJJXQDNDQ� OLWWHUEDJ�

�NDQWRQJ�VHUDVDK���GHQJDQ�PHPDVXNNDQ�VDPSHO�GDXQ�

GDQ�EDWDQJ�KDVLO�SDQHQ�\DQJ�GLODNXNDQ�GL�ODKDQ�

SHUWDQLDQ� VHWHODK� GLSURVHV� GL� ODERUDWRULXP� GDQ�

GLNHULQJNDQ��GLWLPEDQJ�GDQ�GLPDVXNNDQ�GDODP�NDQWRQJ�

VHUDVDK��.DQWRQJ�VHUDVDK�\DQJ�GLJXQDNDQ�EHUXNXUDQ�

���[����FP���GHQJDQ�XNXUDQ�MDULQJ-MDULQJQ\D�����PP�

VHUWD� NDZDW� VHEDJDL� SHQDKDQ�� 6HPXD� NRPRGLWDV�

SHUWDQLDQ�GL�VHW�GL�ODKDQ�SHUWDQLDQ�XQWXN�SHQJDPDWDQ�

��WDKXQ��GHQJDQ�SHQJDPELODQ�VDPSHO�EXODQDQ��� 

7LQJNDW�GHNRPSRVLVL��N��DNDQ�GLKLWXQJ�GHQJDQ�

PHQJJXQDNDQ� H[SRQHQWLDO� PRGHO�:� �W��  �:R� H-NW��

GLPDQD�:R� DGDODK�EHUDW� DZDO��:� EHUDW�\DQJ� WHUVLVD�

GDUL� JXJXU� VHUDVDK� GDODP� NDQWRQJ� VHUDVDK� \DQJ�

GLDPELO�� W� DGDODK� ZDNWX�� GDQ� N� PHUXSDNDQ� WLQJNDW�

GHNRPSRVLVL�JXJXU�VHUDVDK��2OVRQ������� 

 

*DPEDU� ���/RNDVL�3HQHOLWLDQ�GL��/DKDQ�SHUWDQLDQ�%RGRJRO�GL�=RQD�3HPDQIDDWDQ�7DPDQ�1DVLRQDO��71��*XQXQJ�*HGH�
3DQJUDQJR� 

*DPEDU����/DQGVFDSH�GDHUDK�SHUWDQLDQ�GL�VHNLWDU�71�*XQXQJ�*HGH�3DQJUDQJR� 

No Komoditas 

1 Jagung (Zea mays  L.) 
2 Singkong (Manihot esculenta ) 
3 Kacang tanah  (Arachis hypogaea  L.) 
4 Buncis (Phaseolus vulgaris ) 
5 Kacang panjang (Vigna cylindrica  L.) 
6 Cabai (Capsicum annum ) 

7DEHO����.RPRGLWDV�SHUWDQLDQ�\DQJ�GLDPELO�XQWXN�HVWLPDVL�
ELRPDVD�GL�71��*XQXQJ�*HGH�3DQJUDQJR�� 
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%LRPDVD�GDQ�VWRN�NDUERQ 

%LRPDVD�PDVLQJ-PDVLQJ� NRPRGLWDV� GLWHWDSNDQ�

EHUGDVDUNDQ�EHUDW�NHULQJQ\D�� VHODQMXWQ\D�GLWHQWXNDQ�

VWRN� NDUERQQ\D�� %LRPDVD� GDQ� VWRN� NDUERQ� EHUEHGD�

EHGD� XQWXN� VHWLDS� NRPRGLWDV�� PHQJLQJDW� EHQWXN�

WDQDPDQ�GDQ�XVLDQ\D�EHUEHGD�EHGD�SDGD�VDDW�SDQHQ��

8UDLDQ� QLODL� ELRPDVD� PDVLQJ-PDVLQJ� NRPRGLWDV�

VHVXDL� NRQGLVL� VDDW� GLODSDQJDQ�� %HUGDVDUNDQ� EHUDW�

NHULQJ� WDQDPDQ� SHUWDQLDQ�� GLSHUROHK� GDWD� EDKZD�

ELRPDV� NHWHOD� SRKRQ� �0DQLKRW� HVFXOHQWD�� DGDODK�

VHEHVDU�������W�KD-���MDJXQJ��=HD�PD\V��ELRPDVDQ\D�

VHEHVDU�������W�KD-���FDEDL��&DSVLFXP�DQQXP��DGDODK�

VHEHVDU�������W�KD-���NDFDQJ�WDQDK��$UDFKLV�K\SRJHD��

DGDODK� VHEHVDU� ����� W� KD-��� NDFDQJ� SDQMDQJ� �9LJQD�

F\OLQGULFD��GHQJDQ�ELRPDVD�VHEHVDU�������W�KD-���GDQ�

ELRPDVD�EXQFLV� �3KDVHROXV�YXOJDULV��DGDODK�������W�

KD-���6HKLQJJD�GLNHWDKXL�EDKZD�NLVDUDQ�QLODL�ELRPDVD�

WDQDPDQ�SHUWDQLDQ�DQWDUD�������±�������W�KD-��VHSHUWL�

SDGD�*DPEDU����%HUGDVDUNDQ�QLODL�NDQGXQJDQ�NDUERQ�

GDUL� KDVLO� DQDOLVLV�PDVLQJ�PDVLQJ� WDQDPDQ� WHUVHEXW�

VHODQMXWQ\D� GLHVWLPDVL� VWRN� NDUERQQ\D�� +DVLO�

SHUKLWXQJDQ� GLSHUROHK� QLODL� VWRN� NDUERQ� PDVLQJ-

PDVLQJ�MHQLV�WDQDPDQ�DGDODK�������W�KD-��XQWXN�NHWHOD�

SRKRQ��0DQLKRW�HVFXOHQWD���������W�KD-��XQWXN�MDJXQJ�

�=HD� PD\V��� ������ W� KD-�� XQWXN� FDEDL� �&DSVLFXQ�

DQQXP��� � ������ W� KD-�� XQWXN� NDFDQJ� WDQDK� �$UDFKLV�

K\SRJHD����������W�KD-��XQWXN�NDFDQJ�SDQMDQJ��9LJQD�

F\OLQGULFD��GDQ�������W�KD-��XQWXN�EXQFLV��3KDVHROXV�

YXOJDULV���*DPEDU����� 

 

.DQGXQJDQ�NDUERQ�GDQ�QLWURJHQ�WDQDPDQ�SHUWDQLDQ 

+DVLO� DQDOLVD�PHQXQMXNNDQ� EDKZD� NDQGXQJDQ�

NDUERQ�EDWDQJ�OHELK�WLQJJL�ELOD�GLEDQGLQJNDQ�GHQJDQ�

NDQGXQJDQ� NDUERQ� GDXQ� XQWXN� VHPXD� MHQLV� NRPRGLWDV�

WDQDPDQ� SHUWDQLDQ�� .DQGXQJDQ� NDUERQ� EDWDQJ� WDQDPDQ�

SHUWDQLDQ�WHUVHEXW�DGDODK�������±���������VHGDQJNDQ�

NDQGXQJDQ�NDUERQ�GDXQQ\D�EHUDGD�SDGD�QLODL�������±�

�������.DQGXQJDQ� NDUERQ� EDWDQJ� \DQJ� � WHUWLQJJL� DGDODK�

*DPEDU����%LRPDVD�GDQ�VWRN�NDUERQ�EHEHUDSD�NRPRGLWDV�SHUWDQLDQ�GL�%RGRJRO��71��*XQXQJ�*HGH�
3DQJUDQJR� 

 

 

*DPEDU����.DQGXQJDQ�NDUERQ�����SDGD�EDWDQJ�GDQ�GDXQ�EHEHUDSD�WDQDPDQ�SHUWDQLDQ�GL�VHNLWDU�%RGRJRO�71��
*HGH�3DQJUDQJR 
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6WRN�.DUERQ�GDQ�%LRPDVD�%HEHUDSD�.RPRGLWDV�7DQDPDQ�3HUWDQLDQ� 

������� XQWXN� MDJXQJ� �=HD� PD\V��� GLEDQGLQJNDQ�

GHQJDQ�NRPRGLWDV�ODLQQ\D�\DLWX��������XQWXN�NHWHOD�

SRKRQ� �0DQLKRW� HVFXOHQWD��� ������� XQWXN� FDEDL�

�&DSVLFXQ�DQQXP����������XQWXN�EXQFLV��3KDVHROXV�

YXOJDULV��� NDFDQJ� WDQDK� �$UDFKLV� K\SRJHD�� VHEHVDU�

�������� GDQ� NDQGXQJDQ� NDUERQ� VHEHVDU� �������

XQWXN� NDFDQJ� SDQMDQJ� �9LJQD� F\OLQGULFD�� �*DPEDU�

���� .DQGXQJDQ� NDUERQ� GDXQ� GDUL� MHQLV� WDQDPDQ�

SHUWDQLDQ�WHUVHEXW�\DQJ�WHUWLQJJL�DGDODK�������XQWXN�

NHWHOD� SRKRQ�� GLLNXWL� EHUWXUXW� WXUXW� DGDODK�� �������

�������������������GDQ���������XQWXN�MDJXQJ��FDEDL��

EXQFLV��NDFDQJ�WDQDK��GDQ�NDFDQJ�SDQMDQJ�� 

.DQGXQJDQ� QLWURJHQ� GDXQ� XQWXN� VHPXD� MHQLV�

WDQDPDQ� SHUWDQLDQ� OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ�

GHQJDQ�EDWDQJQ\D��.DQGXQJDQ�QLWURJHQ�GDXQ�EHUDGD�

SDGD� NLVDUDQ� ����� ±� ������� VHGDQJNDQ� XQWXN� EDWDQJQ\D�

EHUDGD� SDGD� NLVDUDQ� ����� ±� ������ �*DPEDU� ����

.DQGXQJDQ�QLWURJHQ�GDXQ�\DQJ� WHUWLQJJL�VDPSDL� WHUHQGDK�

EHUWXUXW-WXUXW� DGDODK�� NHWHOD� SRKRQ� �0DQLKRW� HVFXOHQWD���

FDEDL� �&DSVLFXQ� DQQXP��� EXQFLV� �3KDVHROXV� YXOJDULV���

NDFDQJ� SDQMDQJ� �9LJQD� F\OLQGULFD��� NDFDQJ� WDQDK�

�$UDFKLV� K\SRJHD��� GDQ� MDJXQJ� �=HD�PD\V�� GHQJDQ�

QLODL�VHEHVDU�������������������������������GDQ��������

.DQGXQJDQ� QLWURJHQ� EDWDQJ� WHUWLQJJL� VDPSDL�

WHUHQGDK�EHUWXUXW-WXUXW�DGDODK��FDEDL��EXQFLV��NDFDQJ�

SDQMDQJ�� NHWHOD� SRKRQ�� NDFDQJ� WDQDK� GDQ� WHUNHFLO�

DGDODK� MDJXQJ�� GHQJDQ� QLODL� QLWURJHQ� VHEHVDU�� ������

������������������������GDQ�������� 

 

7LQJNDW�GHNRPSRVLVL�WDQDPDQ�SHUWDQLDQ� 

+DVLO� HVWLPDVL� NHFHSDWDQ� GHNRPSRVLVL� WXMXK�

NRPRGLWDV� SHUWDQLDQ� VDPSDL� DNKLU� SHQJDPDWDQ�

WHUOLKDW� SDGD� *DPEDU� ��� .HFHSDWDQ� GHNRPSRVLVL�

GLEHGDNDQ�DQWDUD�GDXQ�GDQ�EDWDQJ��GLPDQD�NHGXDQ\D�

PHPSXQ\DL� NHFHSDWDQ� GHNRPSRVLVL� \DQJ� EHUEHGD�

EHUGDVDUNDQ� SDGD� NXDOLWDV� VHUDVDK� WHUVHEXW�� 6HFDUD�

XPXP�WLQJNDW�GHNRPSRVLVL�GDXQ��N��DQWDUD�����±������

WDKXQ-��OHELK�WLQJJL�ELOD�GLEDQGLQJNDQ�GHQJDQ�EDWDQJ�

�N�� �����±����� WDKXQ-���NHFXDOL�EXQFLV��/HELK� ODQMXW�

GLXUDLNDQ� EDKZD� WLQJNDW� GHNRPSRVLVL� GDXQ� NHWHOD�

SRKRQ��0DQLKRW� HVFXOHQWD� DGDODK� N�  � ���� WDKXQ-���

NDFDQJ� SDQMDQJ�9LJQD� F\OLQGULFD� GHQJDQ� QLODL� N�  �

�����WDKXQ-���NDFDQJ�WDQDK��$UDFKLV�K\SRJHD�GHQJDQ�

N�  � ����� WDKXQ-��� MDJXQJ�=HD� PD\V� GHQJDQ� WLQJNDW�

GHNRPSRVLVL� N�  � ����� WDKXQ-��� � FDEDL�� &DSVLFXP�

DQQXP� GHQJDQ� QLODL� N�  � ����� WDKXQ-��� GDQ� EXQFLV��

*DPEDU����.DQGXQJDQ�1LWURJHQ�����GDUL�PDVLQJ�PDVLQJ�NRPRGLWDV�SHUWDQLDQ�GL�%RGRJRO��71�*XQXQJ�*HGH�
3DQJUDQJR�� 

*DPEDU����7LQJNDW�GHNRPSRVLVL��N �WDKXQ-���GDXQ�GDQ�EDWDQJ�EHEHUDSD�MHQLV�WDQDPDQ�SHUWDQLDQ�� 

 

 



���� 

5DKDMRH�GNN� 

3KDVHROXV�YXOJDULV�GHQJDQ� WLQJNDW�GHNRPSRVLVL�N� �

�����WDKXQ-���6HGDQJNDQ�WLQJNDW�GHNRPSRVLVL�EDWDQJ�

EXQFLV�GDQ�NDFDQJ�SDQMDQJ�DGDODK�VDPD�\DLWX�VHEHVDU�

���� WDKXQ-��� NDFDQJ� WDQDK� VHQLODL� N�  � ���� WDKXQ-����

MDJXQJ�GHQJDQ� WLQJNDW�GHNRPSRVLVL�N� ����� WDKXQ-����

NHWHOD�SRKRQ�WLQJNDW�GHNRPSRVLVLQ\D�DGDODK�N� �����

WDKXQ-���GDQ�FDEDL�GHQJDQ�N� �����WDKXQ-��� 

 

3(0%$+$6$1 

 

%LRPDVD�GDQ�VWRN�NDUERQ 

+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD� ELRPDVD�

WDQDPDQ� SHUWDQLDQ� \DQJ� GLWHOLWL� \DLWX� NHWHOD� SRKRQ�

�0DQLKRW� HVFXOHQWD��� MDJXQJ� �=HD� PD\V��� FDEDL�

�&DSLFXP�DQQXP���NDFDQJ�WDQDK��$UDFKLV�K\SRJHD���

NDFDQJ� SDQMDQJ� �9LJQD� F\OLQGULFD��� GDQ� ELRPDVD�

EXQFLV� �3KDVHR� YXOJDULV�� EHUYDULDVL� EHUDGD� SDGD�

NLVDUDQ� ������ ±� ������ W� KD-��� KDO� LQL� PHQXQMXNDQ�

NHPDPSXDQ� WDQDPDQ� WHUVHEXW� GDODP� SHQ\HUDSDQ�

&2��� GLPDQD� QLODL� LQL� VHWDUD� GHQJDQ� NHPDPSXDQ�

PHQ\HUDS�&2��VHEHVDU�������-�������W�&2��KD
-����'L�

KXWDQ� GDWDUDQ� UHQGDK� GL� 7DPDQ� 1DVLRQDO� *XQXQJ�

*HGH� 3DQJUDQJR� GLNHWDKXL� QLODL� ELRPDVD� EDWDQJ�

SRKRQ�PHQFDSDL� ������ W� KD-��WDKXQ�0DU\DQWR� HW� DO��

������� VHWDUD� GHQJDQ� NHPDPSXDQ� KXWDQ� GDODP�

PHQ\HUDS�&2��VHEHVDU������� W�&2��KD
-��� �6HKLQJJD�

KDO� LQL� GDSDW�PHPEHULNDQ�JDPEDUDQ�EDKZD� DSDELOD�

DGD� XVDKD� NRQYHUVL� KXWDQ� DODPL� PHQMDGL� ODKDQ�

SHUWDQLDQ� DNDQ� PHQJKLODQJNDQ� NHPDPSXDQ�

PHQ\HUDS�&2�� VHNLWDU� �������DWDX� WHUJDQWXQJ�GDUL�

MHQLV�SHUXQWXNDQ�ODKDQQ\D� 

7HODK� GLNHWDKXL� EDKZD�JDV� HPLVL�&2�� GLVHUDS�

ROHK� WDQDPDQ� EDLN� GL� KXWDQ� DWDXSXQ� GL� ODKDQ�

SHUWDQLDQ��VHKLQJJD�GDSDW�GLNDWDNDQ�EDKZD�KXWDQ�GDQ�

ODKDQ� SHUWDQLDQ� MXJD� EHUSHUDQDQ� GDODP� DNXPXODVL�

NDUERQ� GDQ� GDSDW� GLJXQDNDQ� VHEDJDL� VDODK� VDWX�

SHQFHJDK�SHUXEDKDQ�LNOLP��GHQJDQ�FDUD�PHQJXUDQJL�

WLQJNDW� HPLVL� GHQJDQ� PHQLQJNDWNDQ� NHPDPSXDQ�

SHQ\HUDSDQ� NDUERQ�� 7LQJNDW� VHNXHVWUDVL� NDUERQ�

EHUYDULDVL� GDQ� WHUJDQWXQJ� SDGD� MHQLV� SRKRQ�� WLSH�

WDQDK�� LNOLP� UHJLRQDO�� WRSRJUDIL� GDQ� SHQJHORODDQ�

KXWDQ�� ODKDQ�� 2OHK� NDUHQD� LWX� GHQJDQ� SHQDQDPDQ�

SHPLOLKDQ�MHQLV�NRPRGLWL�\DQJ�WHSDW��PLVDOQ\D�MDJXQJ�

GDQ� JDQGXP� GL� ODKDQ� SHUWDQLDQ� DNDQ� PHQ\LVDNDQ�

EDKDQ�RUJDQLN�GDODP� MXPODK�EHVDU�SDGD�VDDW�SDQHQ�

GLEDQGLQJNDQ� WDQDPDQ� ODLQ�� VHKLQJJD�DNDQ�PHQMDJD�

NHEHUDGDDQ� NDUERQ� GL� WDQDK� OHELK� ODPD� �%RQJHQ�

�������6HODLQ�LWX�GLVHEXWNDQ�MXJD�EDKZD�PHQJXUDQJL�

FDUD� SHQJRODKDQ� WDQDK�SHUWDQLDQ�� DNDQ� PHQJXUDQJL�

NDUERQ� \DQJ� WHURNVLGDVL� GDQ� DNDQ� PHQXUXQNDQ�

SHOHSDVDQ� &2��� 'LVHEXWNDQ� EDKZD� SHUWDQLDQ� WDQSD�

SHQJRODKDQ�PHQ\LPSDQ�NDUERQ���NDOL� OHELK�EDQ\DN�

GLEDQGLQJNDQ� GHQJDQ� SHUWDQLDQ� GHQJDQ� WHNQLN� RODK�

WDQDK� �%RQJHQ� ������� 6XGDK� GLNHWDKXL� SXOD� EDKZD�

SHUWDQLDQ� WDQSD� PHQJJXQDNDQ� SXSXN� NLPLD� MXJD�

PHUXSDNDQ� XVDKD� XQWXN� PHQLQJNDWNDQ� VHNXHVWUDVL�

NDUERQ�� VHUWD� SHQDQDPDQ� GHQJDQ� PHQJJXQDNDQ�

WDQDPDQ�SHQXWXS�WDQDK��/DO������� 

%HUGDVDUNDQ� EHUDW� NHULQJ� WDQDPDQ� SHUWDQLDQ��

GLSHUROHK� GDWD� EDKZD� ELRPDV� WDQDPDQ� SHUWDQLDQ�

DGDODK� DQWDUD� ������ ±� ������ W� KD-�� VHSHUWL� SDGD�

*DPEDU� ��� GDQ� ELRPDVD� WDQDPDQ� MDJXQJ� KDVLO�

HVWLPDVL�GDUL�SHQHOLWLDQ�LQL�DGDODK�������W�KD-���1LODL�

ELRPDVD� MDJXQJ� LQL� OHELK� NHFLO� ELOD� GLEDQGLQJNDQ�

GHQJDQ� HVWLPDVL� ELRPDVD� \DQJ� GLODNXNDQ� ROHK�

6XEDQGL� 	� =XEDFKWLURGLQ� �������� GLPDQD� GDODP� ��

KHNWDU�WDQDPDQ�MDJXQJ�PDPSX�PHQJKDVLONDQ�ELRPDV�

VHJDU�VHEDQ\DN�����WRQ��GDQ�MXJD�KDVLO�SHQHOLWLDQ�\DQJ�

GLODNXNDQ� ROHK� <DVD� 	� $GLMD\D� ������� GLPDQD�

ELRPDVD� MDJXQJQ\D� VHEDQ\DN� ����� WRQ� KD-���

6DULXEDQJ� HW� DO�� ������� PHQHOLWL� OLPEDK� NHULQJ�

MDJXQJ� GDODP� �� KD� ODKDQ� PHQJKDVLONDQ�

OLPEDK � NHULQJ� DQWDUD� ���� ±� ���� WRQ�� GLPDQD� KDVLO�

SHQHOLWLDQ� LQL� PDVLK� EHUDGD� GDODP� NLVDUDQ� QLODL�

WHUVHEXW�� 

  

7LQJNDW�GHNRPSRVL�WDQDPDQ�SHUWDQLDQ� 

.HFHSDWDQ�GHNRPSRVLVL�GLEHGDNDQ�DQWDUD�GDXQ�

GDQ� EDWDQJ�� NDUHQD� PHPSXQ\DL� NHFHSDWDQ�

GHNRPSRVLVL�\DQJ�EHUEHGD�EHUGDVDUNDQ�SDGD�NXDOLWDV�

VHUDVDK�WHUVHEXW��'LNHWDKXL�WLQJNDW�GHNRPSRVLVL�GDXQ�

�N�� DQWDUD� ���±���� WDKXQ-�� OHELK� WLQJJL� ELOD�

GLEDQGLQJNDQ� GHQJDQ� EDWDQJ� �N��  � ���±���� WDKXQ-���

+DO�LQL�GLVHEDENDQ�GDXQ�GHQJDQ�NDQGXQJDQ�QLWURJHQ�

OHELK�WLQJJL�GLEDQGLQJ�EDWDQJ�VHKLQJJD�PHQ\HEDENDQ�

NHFHSDWDQ� GHNRPSRVLVL� OHELK� FHSDW� �/DPEHUV� HW� DO��

������� 'LPDQD� NDQGXQJDQ� 1LWURJHQ� GDXQ� XQWXN�

VHPXD�MHQLV�WDQDPDQ�SHUWDQLDQ�DGDODK�VHEHVDU������±�

������� OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ� GHQJDQ�

EDWDQJQ\D� \DLWX� VHEHVDU� ����±������ �*DPEDU� ����

7LQJJLQ\D� WLQJNDW� GHNRPSRVLVL� SDGD� GDXQ�

GLEDQGLQJNDQ� EDWDQJ� PHUXSDNDQ� KDO� \DQJ� XPXP�

WHUMDGL��3DGD�EDWDQJ�WXPEXKDQ�NDQGXQJDQ�OLJQLQQ\D�

OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ� GHQJDQ� GDXQ��

'HNRPSRVLVL� OLJQLQ� OHELK� ODPEDW� ELOD� GLEDQGLQJNDQ�

GHQJDQ�XQVXU�KDUD�QLWURJHQ��GDQ�IRVIRU�\DQJ�PXGDK�

WHUGHNRPSRVLVL� SDGD�SKDVH� DZDO�� WHUPDVXN� VHOXORVH�

GDQ� KHPLVHOXORVH�� GLODQMXWNDQ� GHNRPSRVLVL� OLJQLQ�
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SDGD� SKDVH� DNKLU�� NHPXGLDQ� KXPXV� �%HUJ� 	� 0F�

&ODXJKHUW\��������� 

+DVLO� SDGD� *DPEDU� �� PHQXQMXNNDQ� EDKZD�

WLQJNDW� GHNRPSRVLVL� GDXQ� NHWHOD� SRKRQ�� PDQLKRW�

HVFXOHQWD�DGDODK�WHUWLQJJL�GHQJDQ�QLODL�N� �����WDKXQ-

���GLEDQGLQJNDQ�NDFDQJ�SDQMDQJ�9LJQD�F\OLQGULFD��N�

 ����� WDKXQ-���� NDFDQJ� WDQDK��$UDFKLV� K\SRJHD� �N �

����� WDKXQ-���� MDJXQJ�=HD� PD\V� �N ����� WDKXQ-�����

FDEDL�&DSVLFXP� DQQXP� �N�  � ����� WDKXQ-���� GDQ�

EXQFLV�3KDVHROXV� YXOJDULV� �N ����� WDKXQ-����

7LQJJLQ\D� WLQJNDW� GHNRPSRVLVL� NHWHOD� SRKRQ�

�0DQLKRW� HVFXOHQWD�� WHUNDLW� GHQJDQ� WLQJJLQ\D�

NDQGXQJDQ� QLWURJHQQ\D� \DLWX� VHEHVDU� ������

�*DPEDU� ���� GLEDQGLQJNDQ� GHQJDQ� MHQLV� WDQDPDQ�

\DQJ� ODLQQ\D��'DUL� UHYLHZ�EHEHUDSD�KDVLO�SHQHOLWLDQ�

GLNHWDKXL� EDKZD� VHUDVDK� \DQJ� PHPSXQ\DL�

NDQGXQJDQ� QLWURJHQ� WLQJJL� PHPSXQ\DL� WLQJNDW�

GHNRPSRVLVL�\DQJ�WLQJJL��7DQQHU�������0HOLOR�HW�DO��

������7D\ORU�HW�DO��������+lWWHQVFKZLOHU�	�9LWRXVHN�

������ 5DKDMRH� ������� GLPDQD� QLWURJHQ� GDQ� OLJQLQ�

PHUXSDNDQ�VXEVWUDW�\DQJ�PHUXSDNDQ�SHQHQWX�GDODP�

SURVHV� GHNRPSRVLVL� VHUDVDK� �0HOLOR� HW� DO�� ������

*DOODUGR�	�0HULQR��������7LQJNDW�GHNRPSRVLVL�MHQLV�

WXPEXKDQ� \DQJ� PHPSXQ\DL� NDQGXQJDQ� QLWURJHQ�

WLQJJL�MXJD�GLWHPXNDQ�XQWXN�EHEHUDSD�MHQLV�SRKRQ�GL�

KXWDQ� JDPEXW� \DLWX� MHQLV� %XFKDQQDQLD� VHVVLOLIROLD�

GDQ� 9DWLFD� REORQJLIROLD� �5DKDMRH� ������� +DVLO�

WLQJNDW�GHNRPSRVLVL�MHQLV�WDQDPDQ�SHUWDQLDQ�GHQJDQ�

QLODL� N� SDGD� NLVDUDQ� � ����±���� WDKXQ-���PHPSXQ\DL�

QLODL� \DQJ� OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ� GHQJDQ�

WLQJNDW� GHNRPSRVLVL� MHQLV� WDQDPDQ� KXWDQ� \DLWX�

EHUNLVDU� N�  � � ���±���� WDKXQ-�� �5DKDMRH� 	�$OKDPG�

�������MHQLV�GRPLQDQ�GL�KXWDQ�JDPEXW�GDQ�NHUDQJDV�

GHQJDQ�QLODL�N ���±����WDKXQ-�� �5DKDMRH��������GDQ�

WDQDPDQ� NDNDR� \DQJ� GLWDQDP� GHQJDQ� VLVWHP�

DJURIRUHVWUL�GHQJDQ�QLODL�N �����WDKXQ-���7ULDGLDWL�HW�

DO�������� 

 

.(6,038/$1 

 

+DVLO� SHQHOLWLDQ� SHQHQWXDQ� ELRPDVD� GDQ� VWRN�

NDUERQ� SDGD� ODKDQ� SHUWDQLDQ� NDZDVDQ� 7DPDQ�

1DVLRQDO� *XQXQJ� *HGH� 3DQJUDQJR�� PHQXQMXNNDQ�

EDKZD� VHWLDS� MHQLV� WDQDPDQ� PHPSXQ\DL� ELRPDVD�

\DQJ� EHUYDULDVL� GDUL� ������ VDPSDL� ������ W� KD-�� \-���

1LODL� LQL� VHWDUD�GHQJDQ�NHPDPSXDQ�PHQ\HUDS�&2��

VHEHVDU������-������W�&2��KD
-���.DQGXQJDQ�QLWURJHQ�

GDXQ� XQWXN� VHPXD� MHQLV� WDQDPDQ� SHUWDQLDQ� OHELK�

WLQJJL� ELOD� GLEDQGLQJNDQ� GHQJDQ� EDWDQJQ\D��

.DQGXQJDQ�QLWURJHQ�GDXQ�EHUDGD�SDGD�NLVDUDQ������±�

������� VHGDQJNDQ� XQWXN� EDWDQJQ\D� EHUDGD� SDGD�

NLVDUDQ������±���������'DUL�SHUKLWXQJDQ�VWRN�NDUERQ��

PHQXQMXNNDQ�EDKZD�DSDELOD�WHUGDSDW�XSD\D�NRQYHUVL�

KXWDQ� DODPL� PHQMDGL� ODKDQ� SHUWDQLDQ� PDND�

GLSHUNLUDNDQ�NHKLODQJDQ�NHPDPSXDQ�PHQ\HUDS�&2��

PHQFDSDL�������� 

 

��8&$3$1�7(5,0$.$6,+ 

 

.DPL�XFDSNDQ�WHULPDNDVLK�NHSDGD�.HSDOD�3XVDW�

3HQHOLWLDQ� %LRORJL� GDQ� .HSDOD� %LGDQJ� %RWDQL� DWDV�

SHULMLQDQ� GDQ� GXNXQJDQQ\D� NHSDGD� WHDP� SHQHOLWL�

XQWXN�PHODNXNDQ�SHQHOLWLDQ�MDQJND�SDQMDQJ�LQL��.DPL�

VDPSDLNDQ� WHULPDNDVLK� NHSDGD� .HSDOD� 7DPDQ�

1DVLRQDO� *�� *HGH� 3DQJUDQJR� EHUVHUWD� VWDII� DWDV�

NHODQFDUDQ�SHQHOLWLDQ�LQL��7HULPDNDVLK�NDPL�XFDSNDQ�

NHSDGD� .RRUGLQDWRU� 6XE� .HJLDWDQ� (NVSORUDVL� GDQ�

3HPDQIDDWQ� 6'$� 7HUXNXU�� VHUWD� NHSDGD� WHDP�

SHQGXNXQJ� GL� ODERUDWRULXP� (NRORJL� 7XPEXKDQ��

ODERUDWRULXP�7DQDK�GDQ�VLNOXV�QXWULVL��3HQHOLWLDQ�LQL�

WHUODNVDQD� GDUL� GDQD� SHQHOLWLDQ� ',3$� .RPSHWLWLI��

/HPEDJD�,OPX�3HQJHWDKXDQ�,QGRQHVLD�� 
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$HUWV��5���	�)6��&KDSLQ��������7KH�PLQHUDO�QXWULWLRQ�

RI� ZLOG� SODQWV� UHYLVLWHG�� $� UH-HYDOXDWLRQ� RI�

SURFHVVHV�DQG�SDWWHUQV��,Q�$�+��)LWWHU�DQG�$��

+�� 5DIIDHOLX� �(GV����$GYDQFHV� LQ� (FRORJLFDO�

5HVHDUFK��8.������-��� 

%HUJ�� %�� 	� 0F� &ODXJKHUW\�� ������ 3ODQW� /LWWHU�

'HFRPSRVLWLRQ�� KXPXH� IRUPDWLRQ�� &DUERQ�

VHTXHVWUDWLRQ��6SULQJHU������� 

%RQJHQ�� $6�� ������ 8VLQJ� DJULFXOWXUDO� ODQG� IRU�

FDUERQ� VHTXHVWUDWLRQ�� &RQVRUWLXP� IRU� $JUL-

FXOWXUDO�6RLOV�0LWLJDWLRQ�RI�*UHHQKRXVH�*DVHV 

*DOODUGR��$��	�-��0HULQR��������/HDI�'HFRPSRVLWLRQ�

LQ� 7ZR� 0HGLWHUUDQHDQ� (FRV\VWHPV� RI�

6RXWKZHVW� 6SDLQ�� ,QIOXHQFH� RI� 6XEVWUDWH�

4XDOLW\��(FRORJ\���������-����� 

+DLUL\DK�� .�� 	� 6�� 5DKD\X�� ������ 3HQJXNXUDQ�

³.DUERQ� 7HUVLPSDQ �́ GL� %HUEDJDL� 0DFDP�

3HQJJXQDDQ� /DKDQ�� :RUOG� $JURIRUHVWU\�

&HQWHU±,&5$)�� 6($� 5HJLRQDO� 2IILFH��

8QLYHUVLW\�RI�%UDZLMD\D��8QLEUDZ��,QGRQHVLD��

��S�� 

+lWWHQVFKZLOHU��6��	�30��9LWRXVHN��������7KH�UROH�

RI� SRO\SKHQROV� LQ� WHUUHVWULDO� HFRV\VWHP�
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5DKDMRH�GNN� 

QXWULHQW� F\FOLQJ�� 7UHQGV� LQ� (FRORJ\� DQG�

(YROXWLRQ�������-���� 

+XOPH�� 0�� 	� 1�� 6KHDUG�� ������ &OLPDWH� &KDQJH�

6FHQDULRV� IRU� 0HVRDPHULFD�� &OLPDWH�

5HVHDUFK� 8QLW�� 8QLYHUVLW\� RI� (DVW� $QJOLD��

1RUZLFK� 

/DPEHUV�� +��� 6)�� &KDSLQ� ,,,�� 	� 7/�� 3RQV�� ������

3ODQW� SK\VLRORJLFDO� HFRORJ\�� 6SULQJHU�� 1HZ�

<RUN������SS� 

0ROOHV���������(FRORJ\�FRQFHSW�DQG�DSSOLFDWLRQ��0F�

*UDZ�+LOO� 

1DNLFHQRYLF��1���-��$OFDPR��*��'DYLV��9ULHV�GH�%���-��

)HQKDQQ��6��*DIILQ��.��*UHJRU\��$��*U�EOHU��

7<�� -XQJ�� 7�� .UDP�� (//�� 5RYHUH�� /��

0LFKDHOLV��6��0RUL��7��0RULWD���:��3HSSHU��+��

3LWFKHU�� /�� 3ULFH�� .�� 5LDKL�� $�� 5RHKUO�� +��

5RJQHU�� $�� 6DQNRYVNL�� � 0�� 6FKOHVLQJHU�� 3��

6KXNOD��6��6PLWK��6ZDUW��56��5RRLMHQ��YDQ��1��

9LFWRU��=��'DGL�������� ,3&&�6SHFLDO�5HSRUW�

RQ� (PLVVLRQV� 6FHQDULRV�� (GLWRUV�� 1HERMVD�

1DNLFHQRYLF�	�5RE�6ZDUW��,3&&� 

/DO��5���-0���.LPEOH��5)��)ROOHWW��	�&9��&ROH��������

7KH�3RWHQWLDO�RI�8�6��&URSODQG� WR�6HTXHVWHU�

&DUERQ�DQG�0LWLJDWH� WKH�*UHHQKRXVH�(IIHFW��

/HZLV�3XEOLVKHUV� 

0DU\DQWR�� ,��� -6�� 5DKDMRH�� 66�� 0XQDZDU�� :��

'ZLDQWR��'��$VLNLQ��6��5RRVLWD��<��6XQDU\D��

'�� 6XVLORQLQJVLK�� ������ %LRUHVRXUFHV� XQWXN�

3HPEDQJXQDQ� (NRQRPL� +LMDX�� /HPEDJD�

,OPX�3HQJHWDKXDQ�,QGRQHVLD�3UHVV�� 

0HOLOR�� -0��� -'�� $EHU� 	� -)�� 0XUDWRUH�� ������

1LWURJHQ�DQG�OLJQLQ�FRQWURO�RI�KDUGZRRG�OHDI�

LWWHU� GHFRPSRVLWLRQ� G\QDPLFV�� (FRORJ\�� ����

���-���� 

2OVRQ��-6��������(QHUJ\�VWRUDJH�DQG�WKH�EDODQFH�RI�

SURFHGXUHV� DQG� GHFRPSRVHUV� LQ� HFRORJLFDO�

V\VWHPV��(FRORJ\���������-����� 

5DKDMRH��-6��������7KH�UROH�RI�OLWWHU�SURGXFWLRQ�DQG�

GHFRPSRVLWLRQ� RG� GRPLQDQW� WUHH� VSHFLHV� RQ�

WKH� QXWULHQW� F\FOHV� LQ� QDWXUDO� IRUHVWV� ZLWK�

YDULRXV�VXEVWUDWH�TXDOLW\��'RFWRUDO�GLVVHUWDVL�±�

*UDGXDWH� 6FKRRO� RI� (QYLURQPHQWDO� (DUWK�

6FLHQFH��+RNNDLGR�8QLYHUVLW\������� 

5DKDMRH��-6��	�/��$OKDPG��������'LQDPLND�1XWULHQ�

VHUWD� 7LQJNDW� 'HNRPSRVLVL� %HEHUDSD� -HQLV�

'RPLQDQ� GL�+XWDQ�'DWDUDQ�5HQGDK�71�*Q��

*HGH�3DQJUDQJR���3URVLGLQJ�6HPLQDU�1DVLRQDO�

%LRORJL� ;;� GDQ� .RQJUHV� 3HUKLPSXQDQ�

%LRORJL� ,QGRQHVLD� ;,9�� ���-���� S�� 8,1�

0DXODQD�0DOLN�,EUDKLP��0DODQJ�� 

6DULXEDQJ�� 0��� '�� 3DVDPEH�� 61�� 7DPEQJ� 	� $��

1XUKD\X��������$OWHUQDWLI�SHQJHPEDQJDQ�

WHUQDN� UXPLQDQVLD� PHODOXL� SHQGHNDWDQ�

LQWHJUDVH� GHQJDQ� SHUWDQLDQ� WHUSDGX���

3URVHGLQJ� VHPLQDU� 1DVLRQDO� 3HWHUQDNDQ�

GDQ� 9HWHULQHU�� � 3XVDW� 3HQHOLWLDQ� GDQ�

3HJHPEDQJDQ� 3HWHUQDNDQ�� � %RJRU�� � ���-

���� 

6XEDQGL�	�=XEDFKWLURGLQ��������3URVSHN�3HUWDQDPDQ�

-DJXQJ� GDODP� 3URGXNVL� %LRPDV� +LMDXDQ��

3URVLGLQJ� 6HPLQDU� 1DVLRQDO�� 3HPEHUGD\DDQ�

3HWDQL� 0LVNLQ� GL� /DKDQ� 0DUJLQDO� 0HODOXL�

,QRYDVL�7HNQRORJL�7HSDW�*XQD� �+DO�����-���� 

7DQQHU��(9-��������7KH�GHFRPSRVLWLRQ�RI�OHDI�OLWWHU�

LQ� -DPDLFDQ�0RQWDQH� UDLQ� IRUHVW�� -RXUQDO� RI�

(FRORJ\��������-���� 

7D\ORU�� %5��� '�� 3DUNLQVRQ�	�:)-�� 3DUVRQV�� ������

1LWURJHQ� DQG� OLJQLQ� FRQWHQW� DV� SUHGLFWRUV� RI�

OLWWHU� GHFD\� UDWHV�� D�PLFURFRVP� WHVW��(FRORJ\�

������-���� 

7ULDGLDWL��6��7MLWURVHPLWR��(��*XKDUGMD��6XGDUVRQR���,��

4D\LP� 	� &�� /HXVFKQHU�� ������ /LWWHUIDOO�

3URGXFWLRQ� DQG� /HDI-OLWWHU� 'HFRPSRVLWLRQ� DW�

1DWXUDO� )RUHVW� DQG� &DFDR� $JURIRUHVWU\� LQ�

&HQWUDO�6XODZHVL��,QGRQHVLD��$VLDQ�-RXUQDO�RI�

%LRORJLFDO�6FLHQFHV��������-���� 

<DVD�� ,05� 	� ,1�� $GLMD\D�� ������ 'D\D� GXNXQJ�

OLPEDK�MDJXQJ�GDQ�NDFDQJ�WDQDK�XQWXN�SDNDQ�

VDSL� GL� ODKDQ� PDUJLQDO�� 3URVLGLQJ� 6HPLQDU�

1DVLRQDO� 3HPDV\DUDNDWDQ� ,QRYDVL� 7HNQRORJL�

GDODP� 8SD\D� 0HPSHUFHSDW� 5HYLWDOLVDVL�

3HUWDQLDQ� GDQ� 3HGHVDDQ� GL� /DKDQ� 0DUJLQDO��

3XVDW�$QDOLVLV�6RVLDO�(NRQRPL�GDQ�.HELMDNDQ�

3HUWDQLDQ��%RJRU� 


