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6NULSVL� 
 
 

7HODK�GLSHUWDKDQNDQ�GL�GHSDQ�3DQLWLD�8MLDQ�6DUMDQD�3HUWDQLDQ�SDGD����-XOL�

�����GDQ�GLQ\DWDNDQ�WHODK�PHPHQXKL�V\DUDW�NHOXOXVDQ 

3DGD 
 

3URJUDP�6WXGL�$JURWHNQRORJL 
'HSDUWHPHQ�%XGLGD\D�3HUWDQLDQ 

)DNXOWDV�3HUWDQLDQ 
8QLYHUVLWDV�+DVDQXGGLQ 

0DNDVVDU 

�����������3HPELPELQJ�8WDPD������������������������������������3HPELPELQJ�3HQGDPSLQJ 
 

������3URI��'U��,U��.DLPXGGLQ��0�6L� 

������1,3����������������������� 

�������� 

���������'U��,U��$EG�+DULV�%���06L� 

������������1,3����������������������� 

.HWXD�3URJUDP�6WXGL�
$JURWHNQRORJL 

 

 

 

'U��,U��$EG��+DULV�%���0�6L� 
1,3���������������������� 

���������������.HWXD�'HSDUWHPHQ� 
���������������%XGLGD\D�3HUWDQLDQ 

 

 

'U��+DUL�,VZR\R��63���0$� 
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3(51<$7$$1�.($6/,$1�6.5,36, 
'$1�3(/,03$+$1�+$.�&,37$ 

 
'HQJDQ�LQL�VD\D�PHQ\DWDNDQ�EDKZD��VNULSVL�EHUMXGXO�³$QDOLVLV�'DPSDN�3HUXEDKDQ�
,NOLP�7HUKDGDS�+DVLO�3URGXNWLYLWDV�&HQJNHK� �6\]\JLXP�$URPDWLFXP��GL�.HFDPDWDQ�
.LQGDQJ� .DEXSDWHQ� %XOXNXPED´� DGDODK� EHQDU� NDU\D� VD\D� GHQJDQ� DUDKDQ� GDUL�
SHPELPELQJ�3URI��'U��,U��.DLPXGGLQ��0�6L��VHEDJDL�3HPELPELQJ�8WDPD�GDQ�'U��,U��$EG�
+DULV�%���06L��VHEDJDL�3HPELPELQJ�3HQGDPSLQJ��.DU\D� LOPLDK� LQL�EHOXP�GLDMXNDQ�
GDQ�WLGDN�VHGDQJ�GLDMXNDQ�GDODP�EHQWXN�DSD�SXQ�NHSDGD�SHUJXUXDQ�WLQJJL�PDQD�SXQ��
6XPEHU�LQIRUPDVL�\DQJ�EHUDVDO�DWDX�GLNXWLS�GDUL�NDU\D�\DQJ�GLWHUELWNDQ�PDXSXQ�WLGDN�
GLWHUELWNDQ� GDUL� SHQXOLV� ODLQ� WHODK� GLVHEXWNDQ� GDODP� WHNV� GDQ� GLFDQWXPNDQ� GDODP�
'DIWDU� 3XVWDND� VNULSVL� LQL��$SDELOD� GLNHPXGLDQ� KDUL� WHUEXNWL� DWDX� GDSDW� GLEXNWLNDQ�
EDKZD� VHEDJLDQ�DWDX� NHVHOXUXKDQ� VNULSVL� LQL� DGDODK� NDU\D�RUDQJ� ODLQ��PDND� VD\D�
EHUVHGLD�PHQHULPD�VDQNVL�DWDV�SHUEXDWDQ�WHUVHEXW�EHUGDVDUNDQ�DWXUDQ�\DQJ�EHUODNX� 
 

'HQJDQ�LQL�VD\D�PHOLPSDKNDQ�KDN�FLSWD��KDN�HNRQRPLV��GDUL�NDU\D�WXOLV�VD\D�EHUXSD�
VNULSVL�LQL�NHSDGD�8QLYHUVLWDV�+DVDQXGGLQ� 
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8&$3$1�7(5,0$�.$6,+ 

6HJDOD�SXML�EDJL�$OODK�6:7�\DQJ�WHODK�PHPEHULNDQ�UDKPDW�GDQ�KLGD\DK�1\D�
VHKLQJJD� SHQXOLV� GDSDW� PHQ\HOHVDLNDQ� VNULSVL� GHQJDQ� MXGXO� $QDOLVLV� 'DPSDN�
3HUXEDKDQ� ,NOLP� 7HUKDGDS� +DVLO� 3URGXNWLYLWDV� &HQJNHK� �6\]\JLXP�
DURPDWLFXP�� GL� .HFDPDWDQ� .LQGDQJ� .DEXSDWHQ� %XOXNXPED� VHEDJDL� V\DUDW�
GDODP�PHQ\HOHVDLNDQ�VWXGL�SDGD� MXUXVDQ�%XGLGD\D�3HUWDQLDQ��)DNXOWDV�3HUWDQLDQ��
8QLYHUVLWDV�+DVDQXGGLQ��6KDODZDW�VHUWD�VDODP�VHPRJD�WHUOLPSDK�NHSDGD�EDJLQGD�
WHUFLQWD�1DEL�0XKDPPDG�6$:�\DQJ�NLWD�QDWLNDQ�V\DID¶DWQ\D�GL�DNKLUDW�QDQWL� 

3HQXOLV�WHQWX�PHQ\DGDUL�EDKZD�WHUVHOHVDLNDQQ\D�VNULSVL�LQL�WLGDN�WHUOHSDV�GDUL�
EDQWXDQ�EHUEDJDL� SLKDN�EDLN� GDUL�EDQWXDQ�PRULO�PDXSXQ�PDWHULO��2OHK� NDUHQD� LWX��
SHQXOLV� PHQ\DPSDLNDQ� XFDSDQ� WHULPD� NDVLK� \DQJ� WXOXV� VHUWD� SHQJKDUJDDQ� WDN�
WHUKLQJJD�NHSDGD��� 
�� 0DPDNX� WHUFLQWD� .DUWLQL� GDQ� %DSDNNX� WHUVD\DQJ� ,UZDQ�� VHUWD� 6DXGDUD�

VDXGDUDNX��0XK��)DULG�:DMGL�GDQ�)DL]�$KPDG�6XGDLV�\DQJ�WHODK�PHPEHULNDQ�
GRD� GDQ� GXNXQJDQQ\D� \DQJ� WLGDN� WHUQLODL� KDUJDQ\D� VHKLQJJD� SHQXOLV� GDSDW�
PHQ\HOHVDLNDQ�VNULSVL�LQL� 

�� %DSDN�3URI��'U��,U��.DLPXGGLQ��0�6L��VHODNX�SHPELPELQJ�NH���GDQ�%DSDN�'U��,U��
$EG�+DULV�%��0�6L��VHODNX�SHPELPELQJ�NH���\DQJ�PHQGDPSLQJL�GHQJDQ�VDEDU�
GDQ� LNKODV�PHOXDQJNDQ� ZDNWX�� WHQDJD� GDQ� SLNLUDQ� GHPL� PHPELPELQJ� SHQXOLV�
VHMDN�DZDO�SHQHOLWLDQ�KLQJJD�VHOHVDLQ\D�VNULSVL�LQL� 

�� %DSDN�3URI��'U�� ,U��$PLU�<DVVL��0�6L�� %DSDN�3URI��'U�� ,U��5XVQDGL�3DGMXQJ��
0�6F�� GDQ� %DSDN� 'U�� ,U�� 5DILXGGLQ�� 0�3�� VHODNX� WLP� SHQJXML� \DQJ� WHODK�
PHPEHULNDQ� NULWLN�� VDUDQ� GDQ� PDVXNDQ� \DQJ� PHPEDQJXQ� VHKLQJJD� SHQXOLV�
GDSDW�PHQ\HPSXUQDNDQ�VNULSVL�LQL� 

�� %DSDN�GDQ�,EX�'RVHQ�'HSDUWHPHQ�$JURQRPL�DWDV�LOPX�GDQ�GLGLNDQQ\D�VHODPD�
SHQXOLV�PHQHPSXK�SHQGLGLNDQ� 

�� 3DUD�3HJDZDL�GDQ�6WDI�'HSDUWHPHQ�$JURQRPL�,EX�$VWLQD�7DPEXQJ�6�6L�GDQ�3DN�
,QJJLW� \DQJ� WHODK�PHPEDQWX� SHQJXUXVDQ� EHUNDV�EHUNDV� GDQ� UXDQJDQ� VHODPD�
SHQJHUMDDQ�SHQHOLWLDQ�LQL�� 

�� .HSDGD�VDKDEDW�VDKDEDWNX�WHUFLQWD��$\XQL�)DX]LDK�GDQ�$QLV\D�0XNKOLV\D�\DQJ�
VHODOX�PHQGRDNDQ��PHQGXNXQJ��GDQ�PHQJKLEXU�GLNDOD�VHGLK�� FDSHN�GDQ� WLGDN�
DGD�VHPDQJDW�XQWXN�PHQ\HOHVDLNDQ�VHPXD�LQL� 

�� .HSDGD�VDKDEDW�VDKDEDWNX�1XU�$PDOLD��1XUXO�6\DILUD�=XOLDQD��GDQ�$ULI�6DQGLND�
5� \DQJ� VHWLD� PHQHPDQL� GDQ�PHOXDQJNDQ� ZDNWXQ\D� XQWXN� PHQHPDQL� SHQXOLV�
GLORNDVL�3HQHOLWLDQ� 

�� .HSDGD� VDKDEDW�VDKDEDWNX� \DQJ� $OKDPGXOLOODK� VHWLD� PHQHPDQL� GDUL� DZDO�
PHPXODL� NHKLGXSDQ� NDPSXV� KLQJJD� NLQL� DNDQ� VHJHUD� EHUSLVDK�PHQFDUL� MDODQ�
NHKLGXSDQ� PDVLQJ�PDVLQJ�� .DOLDQ� DNDQ� VHODOX� PHQGDSDW� WHPSDW� WHUVHQGLUL�
GLKDWLNX�� NXVD\DQJL� GDQ� NXNHQDQJ� GDODP� PHPRUL� LQGDK� LQL�� 1XU� $PDOLD��
0XWKPDLQQDK� 1XU�� $QGDU\�� 'LQGD� $PDOLD� $QDQGDK�� 1XUXO� 6\DILUD� =XOLDQD��
1XU]KDIDULQD�7DPLPL�0DKGL��$LQXQ�0DUGL\DK�<DVLU��GDQ�$ULHI�6DQGLND�5��7HULPD�
NDVLK� DWDV� VHPXDQ\D�� GXNXQJDQ� GDQ� PRWLYDVL� \DQJ� NDOLDQ� EHULNDQ� VDQJDW�
EHUSHUDQ�SHQWLQJ��VHKLQJJD�SHQXOLV�WHODK�VDPSDL�GL�IDVH�LQL� 



ǀŝ 
 
�� .HSDGD� VDKDEDW�VDKDEDW� 603� GDQ� 60$�NX�� 1LDU�$OPD\DQD��$QLVVD�$QDVW\D�

7DVHOD��6UL�5H]HNL��9DQLD�1RYLDQWLND��<XO\�9HUQLOLDQW\��7HQUL�2NWDYLDQL��6LWL�1XU�
6DNLQDK��0XWKLD�.LQWDQ�)DL]��1XUXO�$]L]DK�)HEU\DQWL��$QJHOLQD��$\X�3XUQDPDVDUL��
GDQ�$QGL�1XU�.KRLUL\DK�7HULPD�NDVLK�DWDV�VXSSRUW�\DQJ�NDOLDQ�EHULNDQ� 

��� .HSDGD� NRNR� 5H\QDOGL� /DXUHQ]H�� 6�3�� 0�6L� \DQJ� WHODK� EDQ\DN� PHPEDQWX�
PHQJDMDUNDQ�SHQJRODKDQ�GDWD�VHODPD�SHQHOLWLDQ�� 

��� .HSDGD�WHPDQ�WHPDQ�VDWX�NDPSXVNX�.KXVQXO�.KDWLPD��1XU�5DKPDGDQL��:XODQ�
6\DKULO�� %HVVH� 1XU� $XOLD�� 1XUVDILWUDK� 0DVKXG�� 1LOD� 1XUKDOL]DK�� $�� 7HQUL�
$PSDUHQJ��$QJJL�$QXJUDK��)DUDGLOODK�<DNXE�GDQ�$OLI�+DUL�3UDWDPD��7HULPD�NDVLK�
DWDV�VXSSRUW�\DQJ�NDOLDQ�EHULNDQ� 

��� .HSDGD� WHPDQ�WHPDQ� VDWX� GHSDUWHPHQNX� \DQJ� VDOLQJ� PHPEDQWX� GDQ�
PHQJXDWNDQ�VDWX� VDPD� ODLQ��1XU�)LUGD�1RYLDQW\��+XVQXQ�$ILIDK�$ULHV��)DX]DQ�
$KPDG�6��1XU�+LNPD�,OKDP��*DYUULOOD�&KDYYDK�%LMDQJ�6�GDQ�+LNPDK�0DJILUD� 

��� .HSDGD� ,EX� NDNDN�$\X�� .DNDN�$\X�� .DNDN�$GKLP�� 0DPD�$PHO�� 3DSD�$PHO��
.DNDN�$PPD��$GLN�&DFD��$GLN�6DXVDQ��0DPD�)LUD��0DPD�'LQGD�� GDQ�0DPD�
0XWL�� 0DPD�$QGDU\� \DQJ� VHODOX� PHQGRURQJ� GDQ� PHQJXDWNDQ� SHQXOLV� GDODP�
SHQ\HOHVDLDQ�VNULSVL� 

��� 7HPDQ�WHPDQ� $JURWHNQRORJL� ������ .DOLSWUD�� +LPDJUR� )DSHUWD� 8QKDV� DWDV�
VHPDQJDW��GXNXQJDQ�GDQ�GRD�\DQJ�GLEHULNDQ� 

��� 6HUWD�VHPXD�SLKDN�\DQJ�QDPDQ\D�WLGDN�GDSDW�GLVHEXWNDQ�VDWX�SHUVDWX��WHULPD�
NDVLK� DWDV� VHJDOD� EHQWXN� EDQWXDQ� GDQ� GXNXQJDQ� KLQJJD� VNULSVL� LQL� GDSDW�
WHUVHOHVDLNDQ�GHQJDQ�EDLN��$NKLU�NDWD��6HPRJD�WXJDV�DNKLU�LQL�GDSDW�EHUPDQIDDW�
GDQ�PHQDPEDK�LOPX�SHQJHWDKXDQ�EDJL�VHPXD�SLKDN�\DQJ�PHPEDFDQ\D�� 
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$%675$. 

)$',//$+� 5$0'$1,�� $QDOLVLV� 'DPSDN� 3HUXEDKDQ� ,NOLP� 7HUKDGDS� +DVLO�
3URGXNWLYLWDV� &HQJNHK� �6\]\JLXP� $URPDWLFXP�� GL� .HFDPDWDQ� .LQGDQJ�
.DEXSDWHQ�%XOXNXPED��GLELPELQJ�2OHK�.$,08'',1�GDQ�$%'��+$5,6�%�� 

.DEXSDWHQ� %XOXNXPED�� 6XODZHVL� 6HODWDQ�� PHUXSDNDQ� VDODK� VDWX� GDHUDK� \DQJ�
VLJQLILNDQ�GDODP�SHQJHPEDQJDQ�SURGXNVL�FHQJNHK�GL�,QGRQHVLD��3DGD�WDKXQ�������
SURGXNVL�FHQJNHK�GL�%XOXNXPED�PHQFDSDL��������WRQ��GHQJDQ�.HFDPDWDQ�.LQGDQJ�
VHEDJDL� SHQ\XPEDQJ� XWDPD� SURGXNVL�� 1DPXQ�� GDWD� WHUEDUX� PHQXQMXNNDQ�
SHQXUXQDQ�SURGXNVL�FHQJNHK��)DNWRU�IDNWRU�VHSHUWL�JHQHWLN��ILVLRORJLV��GDQ�LNOLP�WHODK�
GLLGHQWLILNDVL�VHEDJDL�SHQ\HEDE�IOXNWXDVL�SURGXNVL�FHQJNHK��GHQJDQ�FHQJNHK�GLNHQDO�
VDQJDW�VHQVLWLI�WHUKDGDS�SHUXEDKDQ�LNOLP��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�
DGDQ\D� GDPSDN� SHUXEDKDQ� LNOLP� WHUKDGDS� SURGXNWLYLWDV� WDQDPDQ� FHQJNHK� GL�
.HFDPDWDQ� .LQGDQJ� .DEXSDWHQ� %XOXNXPED�� 3HQHOLWLDQ� LQL� GLODNXNDQ� GL� 'HVD�
3D¶EDHQJ�EDHQJ��$QULKXD�� GDQ� %RURQJ� 5DSSRD�� .HFDPDWDQ� .LQGDQJ�� .DEXSDWHQ�
%XOXNXPED�� 6XODZHVL� 6HODWDQ� SDGD�$JXVWXV� �����GHQJDQ�PHQJJXQDNDQ�PHWRGH�
REVHUYDVL�ODQJVXQJ�EHEHUDSD�NDZDVDQ�\DQJ�PHPLOLNL�SHUNHEXQDQ�FHQJNHK�UDN\DW�GL�
.HFDPDWDQ� .LQGDQJ�� $GDSXQ� PHWRGH� SHQJXPSXODQ� GDWD� PHODOXL� REVHUYDVL��
ZDZDQFDUD�GDQ�VWXGL�OLWHUDWXU��3HQHOLWLDQ�PHQXQMXNNDQ�EDKZD�YDULDEHO�LNOLP�VHSHUWL�
FXUDK� KXMDQ�� VXKX�� NHOHPEDEDQ�� GDQ� NHFHSDWDQ� DQJLQ� WLGDN� PHPLOLNL� GDPSDN�
VLJQLILNDQ� WHUKDGDS� SURGXNWLYLWDV� WDQDPDQ� FHQJNHK� GL� .HFDPDWDQ� .LQGDQJ��
.DEXSDWHQ� %XOXNXPED�� 1DPXQ�� DVSHN�DVSHN� EXGLGD\D� VHSHUWL� SHPLOLKDQ� ELELW��
SHPXSXNDQ�� VDQLWDVL� NHEXQ�� GDQ� SHQJHQGDOLDQ� KDPD� GDQ� SHQ\DNLW� WHWDS� SHQWLQJ�
XQWXN� PHQLQJNDWNDQ� SURGXNWLYLWDV� WDQDPDQ� FHQJNHK�� 2OHK� NDUHQD� LWX�GLSHUOXNDQ�
SHPDKDPDQ� \DQJ� OHELK� GDODP� WHQWDQJ� KXEXQJDQ� DQWDUD� IDNWRU� LNOLP� GDQ� SUDNWLN�
EXGLGD\D� GLSHUOXNDQ� XQWXN� PHQLQJNDWNDQ� SURGXNVL� FHQJNHK� GL� ZLOD\DK� WHUVHEXW��
)DNWRU� LNOLP� VHSHUWL� FXUDK� KXMDQ�� VXKX�� NHOHPEDEDQ�� GDQ� NHFHSDWDQ� DQJLQ� WLGDN�
VHFDUD�VLJQLILNDQ�PHPHQJDUXKL�SURGXNWLYLWDV�WDQDPDQ�FHQJNHK�VHODPD�����������GL�
.HFDPDWDQ� .LQGDQJ�� .DEXSDWHQ� %XOXNXPED�� 0HVNLSXQ� GHPLNLDQ�� REVHUYDVL�
ODSDQJDQ�PHQJXQJNDSNDQ�SHUVHSVL�SHWDQL�\DQJ�PHQJLQGLNDVLNDQ�DGDQ\D�GDPSDN�
SHUXEDKDQ�LNOLP�WHUKDGDS�SURGXNVL�FHQJNHK� 
 
.DWD�.XQFL���&HQJNHK��&XUDK�+XMDQ��,NOLP��3URGXNVL 
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$%675$&7 
 

)$',//$+� 5$0'$1,��$QDO\VLV� RI� WKH� ,PSDFW� RI� &OLPDWH� &KDQJH� RQ� 5HVXOWV�
3URGXFWLYLW\�RI�&ORYHV��6\]\JLXP�$URPDWLFXP��LQ�.LQGDQJ�'LVWULFW�%XOXNXPED�
5HJHQF\��VXSHUYLVHG�E\�.$,08'',1�DQG�$%'��+$5,6�%�� 

%XOXNXPED�5HJHQF\��6RXWK�6XODZHVL�� LV�RQH�RI� WKH� DUHDV� WKDW�LV�VLJQLILFDQW�LQ� WKH�
GHYHORSPHQW� RI� FORYH� SURGXFWLRQ� LQ� ,QGRQHVLD�� ,Q� ������ FORYH� SURGXFWLRQ� LQ�
%XOXNXPED� UHDFKHG� ������� WRQV�� LQ� .LQGDQJ� 'LVWULFW� DV� WKH� PDLQ� FRQWULEXWRU� WR�
SURGXFWLRQ��+RZHYHU��WKH�ODWHVW�GDWD�VKRZV�D�UHGXFWLRQ�LQ�FORYH�SURGXFWLRQ��)DFWRUV�
VXFK� DV� JHQHWLF�� SK\VLRORJLFDO�� DQG� FOLPDWH� KDYH� EHHQ� LGHQWLILHG� DV� WKH� FDXVH�RI�
IOXFWXDWLRQV� LQ�FORYH�SURGXFWLRQ��ZLWK�FORYHV�EHLQJ�NQRZQ�YHU\�VHQVLWLYH� WR�FOLPDWH�
FKDQJH��7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�WKH�SURGXFWLYLW\�
RI� FORYH� SODQWV� LQ� .LQGDQJ� 'LVWULFW�� %XOXNXPED� 5HJHQF\�� 7KLV� UHVHDUFK� ZDV�
FRQGXFWHG� LQ� WKH� YLOODJH� 3D
EDHQJ�EDHQJ��$QULKXD�� DQG� %RURQJ�5DSSRD�� .LQGDQJ�
'LVWULFW��5HJHQF\�%XOXNXPED��6RXWK�6XODZHVL�LQ�$XJXVW������XVLQJ�WKH�PHWKRG�RI�
GLUHFW�REVHUYDWLRQ�RI�VHYHUDO�DUHDV�WKDW�KDYH�VPDOOKROGHU�FORYH�SODQWDWLRQV�LQ�.LQGDQJ�
'LVWULFW��7KH�GDWD�FROOHFWLRQ�PHWKRG�LV�WKURXJK�REVHUYDWLRQ��LQWHUYLHZV�DQG�OLWHUDWXUH�
VWXGLHV�� 5HVHDUFK� VKRZV� WKDW� FOLPDWH� YDULDEOHV� VXFK� DV� UDLQIDOO�� WHPSHUDWXUH��
KXPLGLW\��DQG�ZLQG�VSHHG�KDYH�QR� LPSDFW� VLJQLILFDQW� LPSDFW�RQ� WKH�SURGXFWLYLW\�RI�
FORYH�SODQWV�LQ�.LQGDQJ�'LVWULFW��%XOXNXPED�5HJHQF\��+RZHYHU��FXOWLYDWLRQ�DVSHFWV�
VXFK�DV�VHHG�VHOHFWLRQ��IHUWLOL]DWLRQ��JDUGHQ�VDQLWDWLRQ��DQG�SHVW�DQG�GLVHDVH�FRQWURO�
UHPDLQ� LPSRUWDQW� WR� LQFUHDVH� WKH� SURGXFWLYLW\� RI� FORYH� SODQWV�� 7KHUHIRUH�� LW� LV�
QHFHVVDU\� GHHSHU� XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� FOLPDWH� IDFWRUV� DQG�
SUDFWLFH�&XOWLYDWLRQ� LV� QHHGHG� WR� LQFUHDVH� FORYH�SURGXFWLRQ� LQ� WKH� UHJLRQ��&OLPDWLF�
IDFWRUV�VXFK�DV�UDLQIDOO��WHPSHUDWXUH��KXPLGLW\��DQG�ZLQG�VSHHG�GLG�QRW�VLJQLILFDQWO\�
LQIOXHQFH� WKH� SURGXFWLYLW\� RI� FORYH� SODQWV� GXULQJ� ���������� LQ� .LQGDQJ� 'LVWULFW��
%XOXNXPED� 5HJHQF\�� 1RQHWKHOHVV�� REVHUYDWLRQV� 7KH� ILHOG� UHYHDOHG� IDUPHUV
�
SHUFHSWLRQV�LQGLFDWLQJ�DQ�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�FORYH�SURGXFWLRQ� 

.H\ZRUGV��&OLPDWH��&ORYHV��3URGXFWLRQ��5DLQIDOO� 
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%$%�, 
3(1'$+8/8$1 

��� /DWDU�EHODNDQJ 
&HQJNHK�PHUXSDNDQ�VDODK�VDWX�NRPRGLWDV�SHUNHEXQDQ�\DQJ�PDVXN�GDODP�JRORQJDQ�
WDQDPDQ�UHPSDK�XQJJXODQ�,QGRQHVLD��\DQJ�VHNDOLJXV�WHUPDVXN�VDODK�VDWX�WDQDPDQ�
DQGDODQ� HNVSRU� SHQJKDVLO� GHYLVD� QHJDUD��0HQXUXW� 5LSWDQWL� HW� DO�� ������� WDQDPDQ�
FHQJNHK�PHUXSDNDQ� WDQDPDQ�DVOL� ,QGRQHVLD��7DQDPDQ�FHQJNHK� LQL�PHQMDGL� VDODK�
VDWX�VXPEHU�WHUND\D�VHQ\DZD�IHQROLN�VHSHUWL�HXJHQRO��HXJHQRO�DVHWDW�GDQ�DVDP�JDODW�
GDQ� PHPLOLNL� SRWHQVL� EHVDU� XQWXN� DSOLNDVL� IDUPDVL�� NRVPHWLN�� PDNDQDQ�� GDQ�
SHUWDQLDQ� 

8PXPQ\D� SHQJJXQDDQ� FHQJNHK� VHEDJLDQ� EHVDU� KDQ\D� XQWXN� GDODP� QHJHUL�
,QGRQHVLD� QDPXQ�� GLVDPSLQJ� LWX� WHWDS� GLMDGLNDQ� WDQDPDQ� HNVSRU� \DQJ� DNDQ�
PHQGDWDQJNDQ�GHYLVD� VHKLQJJD� NRPRGLWDV� LQL� GDSDW� GLMDGLNDQ� VHEDJDL� VDODK� VDWX�
VXPEHU�SHUHNRQRPLDQ�QDVLRQDO��3HUNHPEDQJDQ�QLODL�HNVSRU�FHQJNHK�WDKXQ������
�����FHQGHUXQJ�PHQJDODPL�IOXNWXDVL��WHWDSL�SDGD�WDKXQ������PHQJDODPL�NHQDLNDQ�
\DQJ� VDQJDW� VLJQLILNDQ� PHQFDSDL� ������ 9ROXPH� PHQFDSDL � ������� WRQ� GHQJDQ�
MXPODK�QLODL�HNVSRU�VHEHVDU���������ULEX�86'��'LUMHQEXQ���������-LND�GLOLKDW�GDUL�VLVL�
HNRQRPLQ\D��FHQJNHK�GLJXQDNDQ�VHEDJDL�EDKDQ�EDNX�LQGXVWUL�URNRN��FHQJNHK�MXJD�
GLNRQVXPVL�ODQJVXQJ�ROHK�PDV\DUDNDW�VHEDJDL�EXPEX�GDQ�DURPDWLF�VHUWD�WDN�MDUDQJ�
SXOD� GLMDGLNDQ� UDPXDQ� KHUEDO� XQWXN� NHVHKDWDQ�� 6HGDQJNDQ� MLND� GLOLKDW� GDUL� VLVL�
VRVLVDOQ\D�� SHUXEDKDQ� KDUJD� NRPRGLWDV� FHQJNHK� GDSDW� VHFDUD� ODQJVXQJ�
PHPSHQJDUXKL�WLQJNDW�KLGXS�NHKLGXSDQ�SDUD�SHWDQL�FHQJNHK� 

'L� ,QGRQHVLD��VHEDUDQ�SURGXNVL�FHQJNHK�WHUWLQJJL� WHUGDSDW�GL�0DOXNX��'LPDQD�
SURYLQVL� LQL�PHUXSDNDQ� SHQJKDVLO� FHQJNHK� WHUEHVDU� GL� ,QGRQHVLD� GDUL� WDKXQ� �����
KLQJJD������GHQJDQ�NRQWULEXVL�UDWD�UDWD�VHEHVDU����������1DPXQ�� MLND�GLOLKDW�GDUL�
NRQWULEXVL�SURGXNVL�QDVLRQDO��VDDW�LQL�0DOXNX�EXNDQODK�VDWX�VDWXQ\D�SURYLQVL�GHQJDQ�
NRQWULEXVL�UDWD�UDWD�\DQJ�WLQJJL��%DKNDQ��SURGXNVL�\DQJ�WLQJJL�MXJD�WHUGDSDW�VHULQJNDOL�
GLWHPSDWL� ROHK� 6XODZHVL� 6HODWDQ�� %HUGDVDUNDQ� GDWD� SURGXNVL� FHQJNHK� GL� SURYLQVL�
VHQWUD�WDKXQ�����������6XODZHVL�6HODWDQ�PHQHPSDWL�XUXWDQ�NHGXD�VHWHODK�0DOXNX�
GHQJDQ�NRQWULEXVL� UDWD�UDWD�VHEHVDU��������\DQJ�GLPDQD�KDQ\D�EHUVHOLVLK�������
GHQJDQ�0DOXNX��'LUMHQEXQ���������3URYLQVL�ODLQQ\D�\DQJ�MXJD�PHPEHULNDQ�NRQWULEXVL�
FHQJNHK�QDVLRQDO�DGDODK�-DZD�%DUDW��%DQWHQ��-DZD�7HQJDK��-DZD�7LPXU��6XODZHVL�
8WDUD��6XODZHVL�7HQJDK��GDQ�6XODZHVL�7HQJJDUD�VHUWD�0DOXNX�8WDUD�� 

6DODK�VDWX�GDHUDK�SHQJHPEDQJDQ�SURGXNVL�FHQJNHK�GL�6XODZHVL�6HODWDQ�LDODK�
.DEXSDWHQ� %XOXNXPED�� %XOXNXPED� PDVXN� VHEDJDL� VDODK� VDWX� GDHUDK� \DQJ�
PHPHQXKL� NULWHULD� VHEDJDL� VHNWRU� SHQJHPEDQJDQ� NRPRGLWL� FHQJNHK�� 0HQXUXW��
,VQDHQL� GDQ� 6XJLDUWR� �������� GLMHODVNDQ� EDKZD� ZLOD\DK�ZLOD\DK� \DQJ� PHQMDGL�
SULRULWDV� ODKDQ� SHQJHPEDQJDQ� WDQDPDQ� FHQJNHK� GL� 3URYLQVL� 6XODZHVL� 6HODWDQ�
EHUGDVDUNDQ�DVSHN�DJURNOLPDW��SHQXWXSDQ� ODKDQ��VHUWD�GLGXNXQJ�ROHK�DNVHV� MDODQ�
GDQ�NHGHNDWDQ�GDUL�SHODEXKDQQ\D�WHUGDSDW�GL�HQDP�NDEXSDWHQ�GL�6XODZHVL�6HODWDQ�
\DLWX�.DEXSDWHQ�%DUUX��%RQH��%XOXNXPED��-HQHSRQWR��6LQMDL��GDQ�:DMR��3DGD�WDKXQ�
������ FHQJNHK� WHUFDWDW� VHEDJDL� VDODK� VDWX� NRPRGLWDV� \DQJ�PHPEHULNDQ�SURGXNVL�
EHVDU�EDJL�.DEXSDWHQ�%XOXNXPED��3URGXNVLQ\D�PHQFDSDL�������� WRQ��-LND�GLOLKDW�



Ϯ 
 
SHUVHEDUDQ� VHWLDS� NHFDPDWDQQ\D�� VDODK� VDWX� NHFDPDWDQ� GHQJDQ� SHQ\XPEDQJ�
SURGXNVL�\DQJ�FXNXS�WLQJJL�XQWXN�NRPRGLWL�FHQJNHK�LDODK�NHFDPDWDQ�.LQGDQJ�\DQJ�
PHPSURGXNVL�FHQJNHK�VHEHVDU��������WRQ�GHQJDQ�OXDV�DUHDO�����KD��.HFDPDWDQ�
.LQGDQJ� PHPLOLNL� NHWLQJJLDQ� WHPSDW� VHNLWDU� ��� ±� ���� PGSO� �%36� .DEXSDWHQ�
%XOXNXPED��������� 

0HQXUXW�GDWD�'LQDV�3HUNHEXQDQ�3URYLQVL�6XODZHVL�6HODWDQ��������� OXDV�DUHDO�
WDQDPDQ� FHQJNHK� GL� %XOXNXPED� SDGD� WDKXQ� ����� PHQFDSDL� ������ KD� GHQJDQ�
SURGXNVL� ���� WRQ� VHKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� SURGXNVL� FHQJNHK� WHUXV�
PHQJDODPL� SHQXUXQDQ�� 3HUOX� NLWD� NHWDKXL� EDKZD� IOXNWXDVL� SURGXNVL� FHQJNHK�
GLVHEDENDQ�ROHK� IDNWRU� LQWHUQDO� WDQDPDQ�VHSHUWL�JHQHWLN�GDQ� ILVLRORJLV�VHUWD� IDNWRU�
HNVWHUQDO�VHSHUWL�LNOLP�GDQ�FDUD�EXGLGD\D��'DUZDWL���������&HQJNHK�WHUNHQDO�VDQJDW�
VHQVLWLI� WHUKDGDS� IDNWRU� LNOLP�� 0HQXUXW� ,VQDHQL� GDQ� 6XJLDUWR� ������� IDNWRU� LNOLP�
PHUXSDNDQ� IDNWRU� \DQJ� FXNXS� EHVDU� SHQJDUXKQ\D� WHUKDGDS� SHUWXPEXKDQ��
SHPEXQJDDQ�PDXSXQ�SURGXNWLYLWDV�SDGD�WDQDPDQ�FHQJNHK� 

6HSHUWL� \DQJ� NLWD� NHWDKXL� LNOLP� VDQJDW� EHUSHQJDUXK� EHVDU� WHUKDGDS�
NHODQJVXQJDQ� KLGXS�� 3HUXEDKDQ� LNOLP� PHQMDGL� SHUKDWLDQ� \DQJ� VDQJDW� SHQWLQJ�
EHODNDQJDQ�LQL�NDUHQD�PHPLOLNL�GDPSDN�GL�EHEHUDSD�ZLOD\DK�,QGRQHVLD��6DODK�VDWX�
\DQJ� SDOLQJ� VLJQLILNDQ� DGDODK� SHUXEDKDQ� SROD� KXMDQ� \DQJ� VXGDK� WLGDN� PHQHQWX�
EHEHUDSD�WDKXQ�EHODNDQJDQ�LQL��+DO�LQL�VHFDUD�WLGDN�ODQJVXQJ�MXJD�EHUSHQJDUXK�SDGD�
EHUEDJDL�ELGDQJ��NKXVXVQ\D�ELGDQJ�SHUWDQLDQ��0HQXUXW�$PLQDK��������LNOLP�VHULQJ�
PHQMDGL�IDNWRU�SHPEDWDV�SURGXNVL�SHUWDQLDQ��NDUHQD�VLIDWQ\D�\DQJ�GLQDPLV��EHUDJDP�
GDQ�WHUEXND��%DQ\DN�KDO�\DQJ�GDSDW�EHUSHQJDUXK�DNLEDW�NRQGLVL�LNOLP�\DQJ�EHUXEDK�
VDODK�VDWXQ\D�LDODK�GDSDW�EHUSHQJDUXK�SDGD�NHJDJDODQ�SDQHQ��EDQJNUXWQ\D�SHWDQL�
GDQ�KDUJD�SDQJDQ�\DQJ�PDNLQ�PHQLQJNDW�GDSDW�PHQXUXQNDQ�SURVSHN�SHUWXPEXKDQ�
HNRQRPL��$SDELOD�NHWDKDQDQ�SDQJDQ�GL�,QGRQHVLD�PHQXUXQ��VHFDUD�WLGDN�ODQJVXQJ�
MXJD�DNDQ�EHUDNLEDW�SDGD�VHPDNLQ�PHQXUXQQ\D�OXDV�ODKDQ�SHUWDQLDQ�\DQJ�GHPLNLDQ�
EHUGDPSDN�SDGD�PHQXUXQQ\D�SURGXNVWLYLWDV�ODKDQ�� 

7LGDN�KDQ\D�SDGD�WDQDPDQ�SDQJDQ��NRQGLVL�\DQJ�VDPD�MXJD�GDSDW�WHUMDGL�SDGD�
WDQDPDQ� SHUNHEXQDQ� VHSHUWL� KDOQ\D� FHQJNHK�� 0HQXUXW� -XOLVPLQ� ������� 'L� GDODP�
SHUWDQLDQ�� NHKXWDQDQ�� PDXSXQ� WDQDPDQ� SHUNHEXQDQ� SHPHOLKDUDDQ� SHUWDPD�
WHUKDGDS�WDQDPDQ�\DQJ�EDUX�WXPEXK�PHUXSDNDQ�VDODK�VDWX�\DQJ�WHUSHQWLQJ�KDO�LQL�
NDUHQD�WDQDPDQ�PXGD�PDVLK�OXQDN�WHUXWDPD�SHND�WHUKDGDS�NRQGLVL�LNOLP��0DND�GDUL�
LWX� VHEHOXP PHPSHUKDWLNDQ� WDQDPDQ� PXGD�� SHUOX PHQJHWDKXL� OHELK� GXOX� LNOLP�
VHWHPSDW DJDU� GDSDW� GLFDSDL� KDVLO� \DQJ� PDNVLPDO�� 0HQXUXW� $PLQDK� �������
SHUWXPEXKDQ�GDQ�SHUNHPEDQJDQ�WDQDPDQ�GDUL�KDUL�NH�KDUL�VHMDN�SHQHEDUDQ�EHQLK�
VDPSDL�VHOHVDL�VDWX�VLNOXV�WDQDPDQ�VHPXVLP�DWDX�KLQJJD�VHSDQMDQJ�XPXU�WDQDPDQ�
SHUHQLDO� �WDKXQDQ��LQL�VDQJDW�GLSHQJDUXKL�ROHK�FXDFD�VHNLWDU�VHGDQJNDQ�SHQJDUXK�
MDQJND�SDQMDQJ�GLWHQWXNDQ�DWDX�GLSHQJDUXKL ROHK�NRQGLVL�LNOLP� 

0HOLKDW� KDO� LQL�� SHUXEDKDQ� LNOLP� \DQJ� WHUMDGL� GDSDW� PHPSHQJDUXKL� SURGXNVL�
WDQDPDQ� FHQJNHK� \DQJ� GLKDVLONDQ�� XQWXN� PHQJHWDKXL� GDPSDN� SHUXEDKDQ� LNOLP�
WHUKDGDS�SURGXNVL�WDQDPDQ�FHQJNHK�GL�NHFDPDWDQ�.LQGDQJ�.DEXSDWHQ�%XOXNXPED�
PDND�GLODNXNDQ�SHQHOLWLDQ�DQDOLVLV�GDPSDN�SHUXEDKDQ�LNOLP�WHUKDGDS�KDVLO�SURGXNVL�
FHQJNHK�GL�NHFDPDWDQ�NLQGDQJ�.DEXSDWHQ�%XOXNXPED� 
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��� 7HRUL 
����� 7DQDPDQ�&HQJNHK 

&HQJNHK�PHUXSDNDQ�VDODK�VDWX� MHQLV� WDQDPDQ�SHUGX�\DQJ�PHPLOLNL�EDWDQJ� SRKRQ�
EHVDU�GDQ�EHUND\X�NHUDV��&HQJNHK�PDPSX�EHUWDKDQ�KLGXS�SXOXKDQ�EDKNDQ�VDPSDL�
UDWXVDQ�WDKXQ��WLQJJLQ\D�GDSDW�PHQFDSDL�������PHWHU�GDQ�FDEDQJ�FDEDQJQ\D�FXNXS�
OHEDW��4DPDUL�HW�DO��������� 

0HQXUXW�4DPDUL�HW�DO���������XPXPQ\D�GDUL�VHJL�PRUIRORJL�FHQJNHK�GLMHODVNDQ�
VHEDJDL�EHULNXW� 

�� &HQJNHK�PHPLOLNL�VLVWHP�SHUDNDUDQ�WXQJJDQJ��GLPDQD�DNDU�LQL�PHUXSDNDQ�
DNDU�SRNRN��EHUDVDO�GDUL�DNDU�OHPEDJD��\DQJ�NHPXGLDQ�EHUFDEDQJ�FDEDQJ��
$NDU� FHQJNHK� NXDW� GDQ� NRNRK� VHKLQJJD� PDPSX� EHUWDKDQ� ODPD� EDKNDQ�
VDPSDL�SXOXKDQ�WDKXQ��$NDQ�WHWDSL��ZDODXSXQ�DNDUQ\D�PDPSX�PDVXN�FXNXS�
GDODP� NH� WDQDK�� SHUDNDUDQ� SRKRQ� FHQJNHK� UHODWLI� NXUDQJ� EHUNHPEDQJ��
1DPXQ�� SDGD� EDJLDQ� \DQJ�GHNDW� SHUPXNDDQ� WDQDK� EDQ\DN� WXPEXK� EXOX�
DNDU� \DQJ� NHPXGLDQ� EHUJXQD� XQWXN� PHQJKLVDS� QXWULVL� PDNDQDQ� \DQJ�
GLEXWXKNDQ�XQWXN�WXPEXK�GDQ�EHUNHPEDQJ� 

�� 3DGD� EDJLDQ� GDXQ�� GDXQQ\D� EHUZDUQD� KLMDX� EHUEHQWXN� EXODW� WHOXU�
PHPDQMDQJ� GHQJDQ� EDJLDQ� XMXQJ� GDQ� SDQJNDOQ\D� PHQ\XGXW�� UDWD�UDWD�
PHPSXQ\DL�XNXUDQ�OHEDU�EHUNLVDU�����FP�GDQ�SDQMDQJ�GDXQ�WDQSD�WDQJNDL�
EHUNLVDU����������FP�� 

�� 3RKRQ� FHQJNHK� PHQJKDVLONDQ� ELML� VHWHODK� SHQDQDPDQ� �� WDKXQ�� %LMLQ\D�
WHUGLUL�GDUL� NXOLW� �VSHGRGHUPLV��� WDOL�SXVDU� �IXQLFXOXV���GDQ� LQWL�ELML� �QXNOHXV�
VHPLQLV���&HQJNHK� MXJD�GLNHWDKXL�PDVLK�PDPSX�PHQJKDVLONDQ�ELML�GDODP�
MDQJND� ��� WDKXQ�� DNDQ� WHWDSL� ELML� LQL� GDSDW� GLNDWDNDQ� VXGDK� WLGDN�
PHQJXQWXQJNDQ�� GLNDUHQDNDQ� NXDOLWDVQ\D� VXGDK� PHQXUXQ� GDQ� WLGDN�
PHQJXQWXQJNDQ�ODJL�XQWXN�GLSHUJXQDNDQ�GDODP�ELGDQJ�LQGXVWUL� 

�� %XQJD�GDQ�EXDK�FHQJNHK�DNDQ�PXQFXO�SDGD�XMXQJ� UDQWLQJ�GDXQ�GHQJDQ�
WDQJNDL� SHQGHN� VHUWD� EHUWDQGDQ��3DGD� VDDW�PDVLK�PXGD�EXQJD� FHQJNHK�
GLWDQGDL� GHQJDQ� ZDUQDQ\D� \DQJ� NHXQJX�XQJXDQ�� NHPXGLDQ� EHUXEDK�
PHQMDGL� NXQLQJ� NHKLMDX�KLMDXDQ� GDQ� EHUXEDK� ODJL� PHQMDGL� PHUDK� PXGD�
DSDELOD�VXGDK�WXD��6HGDQJNDQ��EXQJD�FHQJNHK�NHULQJ�DNDQ�EHUZDUQD�FRNODW�
NHKLWDPDQ�GDQ�EHUDVD�SHGDV�VHEDE�PHQJDQGXQJ�PLQ\DN�DWVLUL��8PXPQ\D�
FHQJNHK�SHUWDPD�NDOL�EHUEXDK�SDGD�XPXU�����WDKXQ��%XDKQ\D�VHFDUD�XPXP�
WHUVXVXQ� DWDV� EDJLDQ�EDJLDQ� VHFDUD� XPXP� SDGD� NXOLW� EXDK� DQDWDUD� ODLQ�
HSLNDUSLXP��PHVRNDUSLXP��GDQ�HQGRNDUSLXP� 

&HQJNHK�PHUXSDNDQ�VDODK�VDWX�WDQDPDQ�UHPSDK�DVOL�0DOXNX��7DQDPDQ�UHPSDK�
LQL� PHPLOLNL� QLODL� HNRQRPL� \DQJ� WLQJJL� GHQJDQ� NDQGXQJDQ� PDQIDDW� \DQJ� EDQ\DN��
6HEDJDL�GDHUDK�DVDO�FHQJNHK��0DOXNX�PHPDQJ�GLNHQDO�ND\D�GHQJDQ�KDVLO�UHPSDK�
UHPSDKQ\D��7DQDPDQ�FHQJNHK�GLNHQDO�VHEDJDL� WDQDPDQ� UHPSDK�\DQJ�GLJXQDNDQ�
VHEDJDL�REDW�WUDGLVLRQDO��3URGXNVL�FHQJNHK�PHPSXQ\DL�SHUDQDQ�\DQJ�FXNXS�EHVDU�
GDODP�PHQXQMDQJ�XSD\D�SHQLQJNDWDQ�SHQGDSDWDQ�QHJDUD� NDUHQD� VDPSDL� VDDW� LQL�
URNRN� \DQJ� PHUXSDNDQ� VDODK� VDWX� VXPEHU� SHQGDSDWDQ� QHJDUD� \DQJ� WHUEHVDU�
GLEDQGLQJ�GHQJDQ�VXPEHU�VXPEHU�SHQGDSDWDQ�ODLQQ\D��7DQDPDQ�FHQJNHK�GLNHWDKXL�
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WHUPDVXN�VDODK�VDWX�WDQDPDQ�SHQJKDVLO�PLQ\DN�DWVLUL�\DQJ�ELVD�GLJXQDNDQ�VHEDJDL�
EDKDQ� EDNX� LQGXVWUL� IDUPDVL� PDXSXQ� LQGXVWUL� PDNDQDQ�� QDPXQ� VDPSDL� VDDW� LQL�
SHQJJXQDDQ� WDQDPDQ� FHQJNHK� \DQJ� WHUEDQ\DN� VHEDJDL� EDKDQ� EDNX� GDODP�
SHPEXDWDQ�URNRN��5HKDWWD�HW�DO��������� 

.RQGLVL�FHQJNHK�QDVLRQDO�PHQJDODPL�SDVDQJ�VXUXW�PHQJLQJDW�IOXNWXDVL�KDUJD�
FHQJNHK� \DQJ� FXNXS� EHVDU� GDQ� ELD\D� SDQHQ� GDQ� SHQJRODKDQ� FXNXS� WLQJJL��
6HPHQWDUD�LWX�GL�VLVL�WHNQLV��WDQDPDQ�FHQJNHK�PHPSXQ\DL�NDUDNWHULVWLN�\DQJ�NKDV�
\DLWX�DGDQ\D�SDQHQ�EHVDU�GLLNXWL�SDQHQ�NHFLO�SDGD�WDKXQ�EHULNXWQ\D�VHUWD�SDQHQ�UD\D�
SDGD�SHULRGH� WHUWHQWX��3DGD�VDDW�SDQHQ�EHVDU�DWDX�SDQHQ� UD\D�KDUJD�FHQGHUXQJ�
PHQXUXQ� VDPSDL� GLEDZDK� EUHDN� HYHQW� \DQJ� PHQJDNLEDWNDQ� SHWDQL� PHUXJL� GDQ�
NHPXGLDQ�WLGDN�PHPHOLKDUD�WDQDPDQQ\D��+DO�WHUVHEXW�PHQJDNLEDWNDQ�SHUWDQDPDQ�
NXUDQJ� EDLN� GDQ� SURGXNWLYLWDV� UHQGDK�� 1DPXQ�� VDDW� LQL� VXGDK� DGD� NHVHSDNDWDQ�
GHQJDQ�SDEULN�URNRN�XQWXN�PHPEHOL�FHQJNHK�SHWDQL�PLQLPDO�5S��������NJ�GHQJDQ�
NXDOLWDV�\DQJ�GLVHSDNDWL�EHUVDPD��6HPHQWDUD� LWX�NRQGLVL�GL� ODSDQJDQ�PHQXQMXNDQ�
EDKZD� EDQ\DN� WDQDPDQ� FHQJNHK� \DQJ� VXGDK� WXD� GDQ� UXVDN�� DGDQ\D� VHUDQJDQ�
KDPD�SHQ\DNLW�� NXUDQJQ\D� SHPHOLKDUDDQ� WDQDPDQ� GDQ� EHOXP� PHQJJXQDNDQ� ELELW�
XQJJXO��8QWXN�PHPSHUWDKDQNDQ�NHVHLPEDQJDQ�SHQDZDUDQ�GDQ�SHUPLQWDDQ�FHQJNHK�
GDODP�MDQJND�SDQMDQJ��GLSHUOXNDQ�XSD\D±XSD\D�XQWXN�PHQLQJNDWNDQ�SURGXNVL�GDQ�
SURGXNWLYLWDV�WDQDPDQ��'LUMHQEXQ�������� 

����� 6\DUDW�7XPEXK�&HQJNHK 

'L� ,QGRQHVLD��FHQJNHK�FRFRN�GLWDQDP�EDLN�GL�GDHUDK�GDWDUDQ�UHQGDK�GHNDW�SDQWDL�
PDXSXQ� GL� SHJXQXQJDQ� SDGD� NHWLQJJLDQ� ���� PHWHU� GLDWDV� SHUPXNDDQ� ODXW��
7XPEXKDQ�FHQJNHK�DNDQ�WXPEXK�GHQJDQ�EDLN�DSDELOD�FXNXS�DLU�GDQ�PHQGDSDW�VLQDU�
PDWDKDUL� ODQJVXQJ��8QWXN�GDSDW� WXPEXK�GDQ�EHUSURGXNVL�GHQJDQ�EDLN�� XPXPQ\D�
WDQDPDQ� FHQJNHK� PHPHUOXNDQ� SHUV\DUDWDQ� OLQJNXQJDQ� WXPEXK� \DQJ� VHVXDL�
VHKLQJJD�PHQGXNXQJ�SHUWXPEXKDQ�GDQ�SHUNHPEDQJDQ�\DQJ�PDNVLPDO��6DODK�VDWX�
KDO� \DQJ� WHUSHQWLQJ� LDODK� SHUDQDQ� OLQJNXQJDQ� WXPEXK��$GDSXQ� IDNWRU� OLQJNXQJDQ�
\DQJ� EHUSHQJDUXK� WHUKDGDS� WDQDPDQ� FHQJNHK� DQWDUD� ODLQ� LDODK� LNOLP�� NHWLQJJLDQ�
WHPSDW��GDQ�MHQLV�WDQDK��6XWUL\RQR�GDQ�$OL�������� 

0HQXUXW�6XWUL\RQR�GDQ�$OL���������IDNWRU�IDNWRU�OLQJNXQJDQ�\DQJ�PHQMDGL�V\DUDW�
WXPEXK�WDQDPDQ�FHQJNHK�GLMHODVNDQ�VHEDJDL�EHULNXW� 

�� ,NOLP 
7DQDPDQ�FHQJNHK�DGDODK�WDQDPDQ�\DQJ�GDSDW�EHUNHPEDQJ�GHQJDQ�EDLN�
SDGD�LNOLP��WURSLV��8QVXU�LNOLP�\DQJ�FXNXS�PHQHQWXNDQ�WHUKDGDS�WLQJJLQ\D�
SURGXNWLYLWDV� WDQDPDQ� FHQJNHK� DGDODK� FXUDK� KXMDQ�� &XUDK� KXMDQ� \DQJ�
RSWLPDO� XQWXN� SHUNHPEDQJDQ� WDQDPDQ� FHQJNHK� DGDODK� ����� ±� �����
PP�WDKXQ�DWDX������±������PP�WDKXQ��3HUDQDQ�LNOLP��VDQJDW�GLEXWXKNDQ�
XWDPDQ\D� SDGD� SURVHV� SHPEXQJDDQ� WDQDPDQ�� 'LPDQD� LNOLP� GDQ�
SHPEXQJDDQ� PHPSXQ\DL� KXEXQJDQ� \DQJ� VDOLQJ� EHUNDLWDQ� NDUHQD�
NHOXDUQ\D� EXQJD� GLSHUOXNDQ� VXDWX� KRUPRQ� \DQJ� SHPEHQWXNDQQ\D�
GLUDQJVDQJ� ROHK� IDNWRU� LNOLP�� 8QWXN� NHOXDUQ\D� EXQJD� SDGD� WDQDPDQ�
FHQJNHK�GLSHUOXNDQ�PXVLP�\DQJ�DJDN�NHULQJ�WDQSD�KXMDQ�VDPD�VHNDOL�GDQ�
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SHQ\LQDUDQ� PDWDKDUL� \DQJ� DJDN� WHULN�� %LOD� NHDGDDQ� LNOLP� LQL� WLGDN�
PHQGXNXQJ�� PDND� SURVHV� EXQJD� EDUX� DNDQ� NHOXDU� SDGD� UDQWLQJ�UDQWLQJ�
\DQJ� VHNXUDQJ�NXUDQJQ\D� WHODK� PHQJDODPL� GXD� PDVD� SHUWXPEXKDQ�
YHJHWDWLI�VHWHODK�SHPEXQJDDQ�\DQJ�WHUDNKLU�� 

�� .HWLQJJLDQ�7HPSDW� 
0HQJHQDL�NHWLQJJLDQ� WHPSDW�\DQJ�VHVXDL�XQWXN� WDQDPDQ�FHQJNHK�GDSDW�
GLEXGLGD\DNDQ�SDGD�GDWDUDQ� UHQGDK�VDPSDL�GDWDUDQ�WLQJJL��QDPXQ�DNDQ�
OHELK�SURGXNWLI�DSDELOD�GL�WDQDP�GL�GDWDUDQ�UHQGDK��7DQDPDQ�LQL�PDVLK�GDSDW�
EHUSURGXNVL�SDGD�NHWLQJJLDQ�WHPSDW���±�����P�GL�DWDV�SHUPXNDDQ�ODXW��GSO���
1DPXQ� GHPLNLDQ� PDNLQ� WLQJJL� WHPSDW� PDND� SURGXNVL� EXQJDQ\D� DNDQ�
VHPDNLQ�UHQGDK��WHWDSL�SHUWXPEXKDQ�PDNLQ�VXEXU��6HKLQJJD�SDGD�SURVHV�
SHPEXQJDDQ�NHWLQJJLDQ�WHPSDW�\DQJ�RSWLPDO�XQWXN�WDQDPDQ�FHQJNHK�LDODK�
NLVDUDQ�����±�����P�GSO�� 

�� 7DQDK� 
7DQDK� \DQJ� VHVXDL� XQWXN� WDQDPDQ� FHQJNHK�DGDODK� WDQDK� \DQJ�JHPEXU��
ODSLVDQ�RODK�PLQLPDO�����P�GDQ�NHGDODPDQ�DLU� WDQDK� OHELK�GDUL���P�GDUL�
SHUPXNDDQ�WDQDK�VHUWD�WLGDN�DGD�ODSLVDQ�NHGDS�DLU��-HQLV�WDQDK�\DQJ�FRFRN�
DQWDUD� ODLQ� DQGRVRO�� ODWRVRO�� UHJRVRO�� GDQ� SRGVROLN� PHUDK�� 6HODLQ� MHQLV�
WDQDK��NHDVDPDQ�WDQDK��S+��MXJD�LNXW�DQGLO�EHUSHUDQ�GDODP�KDO�PHPDFX�
SHUWXPEXKDQ�WDQDPDQ��'LPDQD�S+�\DQJ�RSWLPXP�EHUNLVDU�DQWDUD�����±������
$SDELOD� S+� WDQDK� OHELK� UHQGDK� DWDX� OHELK� WLQJJL� PDND� SHUWXPEXKDQ�
WDQDPDQ� FHQJNHK� DNDQ� WHUJDQJJX� NDUHQD� SHQ\HUDSDQ� XQVXU� KDUD� ROHK�
DNDU�GDSDW�WHUKDPEDW�� 

:LOD\DK�.DEXSDWHQ�%XOXNXPED�KDPSLU�������EHUDGD�SDGD�NHWLQJJLDQ���������
PHWHU� GLDWDV� SHUPXNDDQ� ODXW� �GSO�� GHQJDQ� WLQJNDW� NHPLULQJDQ� WDQDK� XPXPQ\D�
PHQFDSDL���±���R�GDQ� WHUGDSDW�VHNLWDU����DOLUDQ�VXQJDL��/XDV�ZLOD\DK�.DEXSDWHQ�
%XOXNXPED�VHOXDV������GDUL�OXDV�ZLOD\DK�6XODZHVL�6HODWDQ�\DQJ�PHOLSXWL�VHSXOXK�
NHFDPDWDQ� GDQ� WHUEDJL� NHGDODP� ��� NHOXUDKDQ� GDQ� ���� GHVD��3DGD� WDKXQ� ������
WHUFDWDW� EHEHUDSD� NRPRGLWDV� XQJJXODQ� \DQJ� PHPEHULNDQ� SURGXNVL� EHVDU� EDJL�
.DEXSDWHQ�%XOXNXPED�� VDODK� VDWXQ\D� LDODK�FHQJNHK� \DQJ�SURGXNVLQ\D�PHQFDSDL�
������� WRQ�� 'LPDQD� VDODK� VDWX� NHFDPDWDQ� GHQJDQ� SHQ\XPEDQJ� WHUWLQJJL� LDODK�
NHFDPDWDQ� .LQGDQJ� \DQJ� PHPSURGXNVL� FHQJNHK� VHEHVDU� ������� WRQ�� 'DHUDK�
.LQGDQJ� PHPLOLNL� LNOLP� \DQJ� PHUXSDNDQ� LNOLP� SDOLQJ� FRFRN� XQWXN� SHQDQDPDQ�
WDQDPDQ� \DQJ�PHPEXWXKNDQ�XGDUD� \DQJ� VHMXN� VHSHUWL� FHQJNHK� �%36�.DEXSDWHQ�
%XOXNXPED�������� 

����� 3HUXEDKDQ�,NOLP 

3HUXEDKDQ� LNOLP�PHUXSDNDQ� KDO� \DQJ� WLGDN�GDSDW� GLKLQGDUL�� \DQJ� NHEHUDGDDQQ\D�
DNLEDW�DGDQ\D�SHPDQDVDQ�JOREDO�\DQJ�GDSDW�EHUGDPSDN�WHUKDGDS�EHUEDJDL�DVSHN�
NHKLGXSDQ��3HUXEDKDQ�LNOLP��FOLPDWH�FKDQJH��PHUXSDNDQ�VDODK�VDWX�IHQRPHQD�DODP�
GLPDQD�WHUMDGL�SHUXEDKDQ�QLODL�XQVXU�XQVXU�LNOLP�EDLN�VHFDUD�DODPLDK�PDXSXQ�\DQJ�
GLSHUFHSDW�DNLEDW�DNWLYLWDV�PDQXVLD�GL�PXND�EXPL�LQL��3HUXEDKDQ�SROD�FXUDK�KXMDQ��
SHQLQJNDWDQ� IUHNXHQVL� NHMDGLDQ� LNOLP� HNVWULP�� VHUWD� NHQDLNDQ� VXKX� XGDUD� GDQ�
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SHUPXNDDQ� DLU� ODXW� PHUXSDNDQ� GDPSDN� VHULXV� SDGD� SHUXEDKDQ� LNOLP� �+LPPDK��
������ 

3HUXEDKDQ� LNOLP� WHUMDGL� NHUHQD� DGDQ\D� SHUXEDKDQ� YDULDEHO� LNOLP�� NKXVXVQ\D�
VXKX�XGDUD�GDQ�FXUDK�KXMDQ�\DQJ�WHUMDGL�VHFDUD�WHUXV�PHQHUXV�GDODP�MDQJND�ZDNWX�
\DQJ�SDQMDQJ�DQWDUD����VDPSDL�����WDKXQ��3HUXEDKDQ�LNOLP�MXJD�GLSHQJDUXKL�ROHK�
NRQGLVL� FXDFD� \DQJ� WLGDN� VWDELO� VHEDJDL� FRQWRK� FXUDK�KXMDQ� \DQJ� WLGDN�PHQHQWX���
VHULQJ�WHUMDGL�EDGDL��VXKX�XGDUD�\DQJ�HNVWULP��DUDK�DQJLQ�\DQJ�EHUXEDK�GUDVWLV��GDQ�
VHEDJDLQ\D��0XVOLP��������� 

3HPDQDVDQ�JOREDO�DNDQ�WHUXV�PHQLQJNDW�GHQJDQ�SHUFHSDWDQ�\DQJ�OHELK�WLQJJL�
SDGD� DEDG� NH���� DSDELOD� WLGDN� DGD� XSD\D� PHQDQJJXODQJLQ\D�� +DO� LQL� MXJD�
PHPXQJNLQNDQ�SHPDQDVDQ�JOREDO�LQL�ELVD�PHQLPEXONDQ�NHNHULQJDQ�GDQ�FXUDK�KXMDQ��
\DQJ�HNVWULP��GLPDQD�SDGD�JLOLUDQQ\D�DNDQ�PHQLPEXONDQ�EHQFDQD�LNOLP�\DQJ�OHELK�
EHVDU��,3&&�������GDODP�6XUPDLQL�HW�DO����������'DODP�ODSRUDQ�8QLWHG�1DWLRQV�2IILFH�
IRU� WKH� &RRUGLQDWLRQ� RI� +XPDQLWDULDQ�$IIDLUV� �812&+$�� PHQJLQGLNDVLNDQ� EDKZD�
,QGRQHVLD� PHUXSDNDQ� VDODK� VDWX� QHJDUD� \DQJ� UHQWDQ� WHUKDGDS� EHQFDQD� DNLEDW�
SHUXEDKDQ�LNOLP��6HODLQ�LWX��GLNHWDKXL�MXJD�EDKZD�DGDQ\D�SHUXEDKDQ�LNOLP�MXJD�GDSDW�
EHUGDPSDN�WHUKDGDS�NHQDLNDQ�IUHNXHQVL�PDXSXQ�LQWHQVLWDV�NHMDGLDQ�FXDFD�HNVWULP��
SHUXEDKDQ�SROD�KXMDQ��VHUWD�SHQLQJNDWDQ�VXKX�GDQ�SHUPXNDDQ�DLU�ODXW��6XUPDLQL�HW�
DO��������� 

3HUXEDKDQ�LNOLP�MXJD�GL\DNLQL�ELVD�EHUGDPSDN�EXUXN�WHUKDGDS�EHUEDJDL�DVSHN�
NHKLGXSDQ�� 'DPSDNQ\D� DNDQ� PHPSHQJDUXKL� EHUEDJDL� VHNWRU�� 6HSHUWL� VHNWRU�
SHPEDQJXQDQ� GDQ� XWDPDQ\D� \DLWX� VHNWRU� SHUWDQLDQ�� 'LNKDZDWLUNDQ� DNDQ�
PHQGDWDQJNDQ� PDVDODK� EDUX� EDJL� NHEHUODQMXWDQ� SURGXNVL� SHUWDQLDQ� WHUXWDPD�
WDQDPDQ� SDQJDQ�� 'DODP� 6XUPDLQL� HW� DO� ������� GLMHODVNDQ� EDKZD� SDGD� PDVD�
PHQGDWDQJ�� SHPEDQJXQDQ� SHUWDQLDQ� DNDQ� GLKDGDSNDQ� SDGD� EHEHUDSD� PDVDODK�
VHULXV��\DLWX� 

�� 3HQXUXQDQ� SURGXNWLYLWDV� VHUWD� SHODQGDLDQ� SURGXNVL� \DQJ� WHQWXQ\D� KDO� LQL�
PHPEXWXKNDQ�LQRYDVL�LQRYDVL�WHNQRORJL�VHEDJDL�VROXVLQ\D� 

�� 'HJUDGDVL� VXPEHU� GD\D� ODKDQ�GDQ�DLU� \DQJ�PHQJDNLEDWNDQ� VRLO� VLFNQHVV��
SHQXUXQDQ�WLQJNDW�NHVXEXUDQ��GDQ�SHQFHPDUDQ� 

�� 9DULDELOLWDV�GDQ�SHUXEDKDQ�LNOLP�\DQJ�PHQJDNLEDWNDQ�EDQMLU�GDQ�NHNHULQJDQ��
VHUWD 

�� $OLK�IXQJVL�GDQ�IUDJPHQWDVL�ODKDQ�SHUWDQLDQ� 
%XNDQ� KDQ\D� WDQDPDQ� SDQJDQ� VDMD�� SHUXEDKDQ� LNOLP� MXJD� EHUGDPSDN� SDGD�

EHEHUDSD� MHQLV� WDQDPDQ� SHUNHEXQDQ� VDODK� VDWXQ\D� DGDODK� WDQDPDQ� FHQJNHK��
7DQDPDQ� \DQJ� PHPSXQ\DL� WLSH� SHPEXQJDDQ� WHUPLQDO� LQL� VHULQJ� NDOL� PHQJDODPL�
IOXNWXDVL� KDVLO� DWDX� �LUUHJXODU� EHDULQJ�� VLIDW� GLPDQD� SDGD� WDKXQ� WHUWHQWX� WDQDPDQ�
PHPSXQ\DL� EDQ\DNFDEDQJ� \DQJ�PHQJKDVLONDQ�EXQJD�GDQ�SDGD� WDKXQ�EHULNXWQ\D�
FDEDQJ� \DQJ� PHQJKDVLONDQ� EXQJD� PHQXUXQ� EDKNDQ� WLGDN� DGD� FDEDQJ� \DQJ�
EHUEXQJD��)OXNWXDVL�KDVLO�LQL�GDSDW�WHUMDGL�DNLEDW�SHQJDUXK�LQWHUQDO��IDNWRU�JHQHWLN�GDQ�
ILVLRORJL���VHUWD�VHULQJ� MXJD�WHUMDGL�DNLEDW�IDNWRU�HNVWHUQDO� �LNOLP�GDQ�FDUD�EXGLGD\D��
�'DUZDWL�������� 
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 &HQJNHK� WHUPDVXN� MHQLV� WDQDPDQ� SHUNHEXQDQ� \DQJ� VHQVLWLI� WHUKDGDS�PXVLP�
SHQJKXMDQ� \DQJ� WLGDN�PHQHQWX� GDQ�GLLNXWL� GHQJDQ� SHUXEDKDQ� WHPSHUDWXU�� +DO� LQL�
GLNDUHQDNDQ�WLSH�SHPEXQJDQ�FHQJNHK�\DQJ�EHUVLIDW� WHUPLQDO��VHKLQJJD�GLSHUOXNDQ�
KXMDQ� \DQJ� FXNXS� VDDW� SHPEXQJDDQ� GDQ� GLLNXWL� GHQJDQ� EXODQ� NHULQJ� VHNLWDU� ����
EXODQ��3HUNHEXQDQ�FHQJNHK�\DQJ�GHNDW�GDQ�PHQJKDGDS�NH�ODXW�VDQJDW�EDLN�XQWXN�
SHUWXPEXKDQ� GDQ� SURGXNVL�� NRQGLVL� PDODP� KDUL� VXKX� WLGDN� WHUODOX� GLQJLQ� NDUHQD�
SHQJDUXK�ODXW��PHQ\HEDENDQ�SHUEHGDDQ�VXKX�VLDQJ�GDQ�PDODP��HPELHQ�VXKX��WLGDN�
EHVDU��'DUZDWL�������� 

��� 7XMXDQ�GDQ�.HJXQDDQ 
Tujuan dari penelitian ini adalah untuk mengetahui dampak perubahan iklim terhadap 
produktivitas tanaman cengkeh di Kecamatan Kindang Kabupaten Bulukumba. 

Kegunaan dari penelitian ini yaitu sebagai bahan informasi bagi pihak-pihak 
yang ingin mengetahui dampak perubahan iklim terhadap produktivitas tanaman 
cengkeh di Kecamatan Kindang Kabupaten Bulukumba, serta sebagai bahan untuk 
pengembangan ilmu pengetahuan bagi peneliti dan para pihak yang berhubungan 
dengan penelitian ini.  
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����7HPSDW�GDQ�:DNWX 
3HQHOLWLDQ� LQL� DNDQ� GLODNVDQDNDQ�SDGD� �� GHVD� \DLWX�'HVD�3D¶EDHQJ�EDHQJ�� 'HVD�
$QULKXD�GDQ�'HVD�%RURQJ�5DSSRD�GL�.HFDPDWDQ�.LQGDQJ��.DEXSDWHQ�%XOXNXPED��
3URYLQVL�6XODZHVL�6HODWDQ��3HQHOLWLDQ� LQL�DNDQ�GLODNVDQDNDQ�SDGD�$JXVWXV�VDPSDL�
2NWREHU������� 

�����$ODW�GDQ�%DKDQ 
$ODW�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�PHOLSXWL�ODSWRS��NDPHUD��SULQWHU��SHUDQJNDW�
OXQDN� 6366�� SDSDQ� SHQJDODV�� VHUWD� DODW� SHUHNDP�� 6HGDQJNDQ� EDKDQ� \DQJ�
GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�PHOLSXWL�NXLVLRQHU�SHQHOLWLDQ��GDWD�GDWD�VHNXQGHU�GDUL�
LQVWDQVL�WHUNDLW�\DNQL�GDWD�LNOLP�WDKXQ��������������GDWD�SURGXNVL�GDQ�SURGXNWLYLWDV�
FHQJNHK��������������VHUWD�GDWD�GDWD�SHQGXNXQJ�ODLQQ\D� 

�����0HWRGH�3HQHOLWLDQ 
3HQHOLWLDQ�LQL�EHUEHQWXN�VXUYHL��VWXG\�OLWHUDWXUH���REVHUYDVL�ODSDQJ��GDQ�ZDZDQFDUD��
3HQHQWXDQ� ORNDVL� SHQHOLWLDQ� GLODNXNDQ� VHFDUD� VHQJDMD� �SXUSRVLYH� VDPSOLQJ��
EHUGDVDUNDQ� SHUWLPEDQJDQ� EDKZD� ORNDVL� WHUVHEXW� PHUXSDNDQ� VDODK� VDWX� VHQWUD�
NRPRGLWDV�FHQJNHK�GL�ZLOD\DK�6XODZHVL�6HODWDQ��3HQHQWXDQ�MXPODK�UHVSRQGHQ�GLSLOLK�
GHQJDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ�EHUGDVDUNDQ�SHUWLPEDQJDQ�EDKZD�GHVD�WHUVHEXW�
PHUXSDNDQ� GHVD� GHQJDQ� DUHDO� SHUWDQDPDQ� FHQJNHK� WHUOXDV�� 5HVSRQGHQ� \DQJ�
WHUSLOLK� VHEDQ\DN� ��� RUDQJ� SDGD� VHWLDS� GHVD�� VHKLQJJD� MXPODK� WRWDO� UHVSRQGHQ�
VHEDQ\DN����UHVSRQGHQ�� 

2.3.1 Jenis Data 
$GD�GXD�EHQWXN�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�\DNQL�� 
�� 'DWD�3ULPHU 

��'DWD�SULPHU�PHUXSDNDQ�GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�REVHUYDVL�ODQJVXQJ�GL�
ODSDQJDQ� GHQJDQ� PHQGDWDQJL� GDQ� PHZDZDQFDUDL� VHFDUD� ODQJVXQJ� SHWDQL�
UHVSRQGHQ� SDGD� .HFDPDWDQ� .LQGDQJ�� .DEXSDWHQ� %XOXNXPED�� 3URYLQVL� 6XODZHVL�
6HODWDQ�� PHQJJXQDNDQ� GDIWDU� SHUWDQ\DDQ� �NXLVLRQHU�� PHQJHQDL� WHNQLN� EXGLGD\D�
FHQJNHK�SHWDQL�VHWHPSDW�\DQJ�WHODK�GLVLDSNDQ�VHEHOXPQ\D��2EVHUYDVL�\DLWX�PHWRGH�
SHQJDPDWDQ� GDQ� SHQLQMDXDQ� VHFDUD� ODQJVXQJ� NH� SHWDQL� FHQJNHK� VHGDQJNDQ�
ZDZDQFDUD� GLODNXNDQ� GHQJDQ� PHQJDMXNDQ� EHEHUDSD� SHUWDQ\DDQ� \DQJ� WHODK�
GLVHGLDNDQ�WHUOHELK�GDKXOX�\DQJ�EHUNDLWDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLWHOLWL�JXQD�
PHQGDSDW�LQIRUPDVL�\DQJ�DNXUDW� 
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�� 'DWD�6HNXQGHU 
'DWD�VHNXQGHU�\DLWX�GDWD�SHQXQMDQJ�\DQJ�GLSHUROHK�GDUL�LQVWDQVL�WHUNDLW�GDQ�

EHUEDJDL� KDVLO� SXEOLNDVL� \DQJ� EHUNDLWDQ� GHQJDQ� SHUPDVDODKDQ� \DQJ� DNDQ� GLWHOLWL��
$GDSXQ�GDWD�VHNXQGHU�\DQJ�GLEXWXKNDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX�� 

�� 'DWD�FXUDK�KXMDQ�VHODPD����WDKXQ�WHUDNKLU�GDUL�6WDVLXQ�.OLPDWRORJL�.HODV���
0DURV� 

�� 'DWD� SURGXNVL� WDQDPDQ� FHQJNHK� SDGD� .HFDPDWDQ� .LQGDQJ� GDUL� 'LQDV�
3HUWDQLDQ�GDQ�%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�%XOXNXPED� 

�� %HEHUDSD�NRPSRQHQ�GDWD�LNOLP��VXKX�GDQ�NHOHPEDEDQ��\DQJ�GLSHUROHK�GDUL�
SXEOLNDVL�3RZHU�/DUF�1$6$�\DQJ�EHUNDLWDQ�GHQJDQ�SHQHOLWLDQ�LQL� 

2.3.2 Sumber Data 
'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�DQWDUD� ODLQ�EHUVXPEHU�GDUL� NHJLDWDQ�VXUYHL�
GHQJDQ�REMHN�SHQJDPDWDQ�SDGD�NHEXQ�FHQJNHK�UDN\DW�PHODXODL�SHQJDPDWDQ�GDQ�
ZDZDQFDUD� ODQJVXQJ� GL� ODSDQJDQ� GHQJDQ�PHQJJXQDNDQ� NXLVLRQHU� GL� .DEXSDWHQ�
%XOXNXPED��.HFDPDWDQ�.LQGDQJ�SDGD�WLJD�GHVD�\DLWX�'HVD�3D¶EDHQJ�EDHQJ��'HVD�
$QULKXD�GDQ�'HVD�%RURQJ�5DSSRD��6HGDQJNDQ�GDWD� ,NLP� ������������.DEXSDWHQ�
%XOXNXPED�GLSHUROHK�GDUL�6WDVLXQ�.OLPDWRORJL�6XODZHVL�6HODWDQ�\DQJ�EHUWHPSDW�GL�
0DURV�GDQ�EHEHUDSD�GDWD�SHQGXNXQJ�GDUL�3RZHU�/DUF�1$6$��6HGDQJNDQ��XQWXN�GDWD�
SURGXNVL�WDQDPDQ�FHQJNHK�SDGD�.HFDPDWDQ�.LQGDQJ�GLSHUROHK�GDUL�'LQDV�3HUWDQLDQ�
GDQ�%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�%XOXNXPED� 

2.3.3 Metode Pengumpulan Data 
'DODP� SHQHOLWLDQ� LQL�� PHWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� DGDODK� VHEDJDL�
EHULNXW�� 
�� 3HQJDPDWDQ��2EVHUYDVL� 

2EVHUYDVL� DWDX� VXUYHL� GLODNXNDQ� ODQJVXQJ� GL� ODSDQJDQ� WHPSDW� UHVSRQGHQ��
'DODP�KDO�LQL�SHQHOLWLDQ�PHQJDPDWL�EDJDLPDQD�NRQGLVL�GDUL�SHUNHEXQDQ�UDN\DW�GDQ�
EDJDLPDQD� KDVLO� SURGXNVL� FHQJNHK� SHWDQL�� +DO� LQL� GLODNXNDQ� JXQD� PHQJHWDKXL�
LQIRUPDVL�PHQGDODP�WHQWDQJ�NHDGDDQ�GDUL�SHUNHEXQDQ�FHQJNHK�PLOLN�UDN\DW� 
�� :DZDQFDUD 

:DZDQFDUD� LDODK� PHWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� GHQJDQ� FDUD�
PHQDQ\DNDQ�ODQJVXQJ�NHSDGD�SHWDQL�PHQJHQDL�REMHN�SHQHOLWLDQ��+DO�LQL�GLJXQDNDQ�
XQWXN�PHQJHWDKXL�JDPEDUDQ�XPXP�GDUL�REMHN�SHQHOLWLDQ� 
�� 3HQHOXVXUDQ�/LWHUDWXU 

'DODP� SHQHOLWLDQ� LQL�� GLODNXNDQ� MXJD� SHQHOXVXUDQ� OLWHUDWXU� GHQJDQ� GDWD� \DQJ�
GLSHUROHK� GDUL� EHUEDJDL� SHQHOLWLDQ�SHQHOLWLDQ� VHEHOXPQ\D�� -XUQDO� SHQHOLWLDQ� GDQ�
EHUEDJDL�NDMLDQ�SXVWDND�XQWXN�PHPSHUROHK�LQIRUPDVL�DWDX�GDWD�\DQJ�WHUNDLW�GHQJDQ�
SHQHOLWLDQ��VHUWD�GRNXPHQ�GRNXPHQ� UHVPL� LQVWDQVL�\DQJ� WHODK�GLSXEOLNDVLNDQ�\DQJ�
EHUKXEXQJDQ�GHQJDQ�PDVDODK�\DQJ�GLWHOLWL� 
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2.3.4 Analisis Data 

�$QDOLVLV�GDWD�\DQJ�GLJXQDNDQ�LDODK�DQDOLVLV�GHVNULSWLI�NXDOLWDWLI�GDQ�NXDQWLWDWLI��
$QDOLVLV� GHVNULSWLI� NXDOLWDWLI� GLJXQDNDQ� SDGD� GDWD� SHQJHWDKXDQ� GDQ� VLNDS� SHWDQL�
WHUKDGDS� DGDQ\D� SHUXEDKDQ� LNOLP�� VHUWD� GDPSDN� \DQJ� GLWLPEXONDQ� GDUL� DGDQ\D�
SHUXEDKDQ� LNOLP� GL� .HFDPDWDQ� .LQGDQJ� .DEXSDWHQ� %XOXNXPED�� VHGDQJNDQ� GDWD�
NXDQWLWDWLI� \DLWX� GDWD� \DQJ� EHUEHQWXN� DQJND�DQJND� DQWDUD� ODLQ� WHQWDQJ� XPXU�� OXDV�
NHSHPLOLNDQ�ODKDQ��VHUWD�SURGXNWLYLWDV�WDQDPDQ�FHQJNHK� 

0HWRGH�LQL�GLJXQDNDQ�DJDU�SHQHOLWL�GDSDW�PHQJHWDKXL�SHQJHWDKXDQ�GDQ�VLNDS�
SHWDQL� FHQJNHK� WHUKDGDS� DGDQ\D� SHUXEDKDQ� LNOLP� XQWXN� VHODQMXWQ\D� GDSDW� GLWDULN�
NHVLPSXODQ� 
�� $QDOLVLV�5HJUHVL�/LQLHU�%HUJDQGD 

$QDOLVLV� LQL� GLJXQDNDQ� XQWXN� PHQJHWDKXL� VHEHUDSD� EHVDU� SHQJDUXK� YDULDEHO�
EHEDV��LQGHSHQGHQW��\DQJ�GLQRWDVLNDQ� GHQJDQ� ;� �GDWD� LNOLP� GDUL� WDKXQ� �������
������ WHUKDGDS� YDULDEHO� 7HULNDW� �GHSHQGHQW�� GLQRWDVLNDQ� GHQJDQ� <� �GDWD�
SURGXNWLYLWDV� WDQDPDQ� FHQJNHK��� 0DND� PRGHO� OLQHDU� \DQJ� GLJXQDNDQ� XQWXN�
PHQJHWDKXL�SHQJDUXK�SHUXEDKDQ�LNOLP�WHUKDGDS�SURGXNWLYLWDV�FHQJNHK�\DLWX�� 

 
Y = Į + ß1 X1 + ß2 X2 + ß3 X3 + ß4 X4 + e 

'LPDQD� 
<�� �3URGXNWLYLWDV��WRQ�KD�� 
;Ό� �&XUDK�KXMDQ 
;�� �6XKX� 
;�� �.HOHPEDEDQ 
;�� �.HFHSDWDQ�$QJLQ 
Į��� �,QWHUVHS 
ȕΌ� �.RHILVLHQ�UHJUHVL�GDUL�;Ό��;���;���;� 

9DULDEHO� WHULNDW�PHOLSXWL�EHVDUQ\DW�SURGXNWLYLWDV� WDQDPDQ� FHQJNHK� �NJ�KD�� �<��
VHGDQJNDQ�YDULDEHO�EHEDV��;��PHOLSXWL�FXUDK�KXMDQ��VXKX�GDQ�NHOHPEDEDQ�� 

Adapun kriteria pengambilan keputusan sebagai berikut : 
D� $SDELOD� )�KLWXQJ� �� )�WDEHO� PDND� YDULDEHO� ;� VHFDUD� EHUVDPD�VDPD� WLGDN�

EHUGDPSDN�WHUKDGDS�YDULDEHO�<��GDQ�VHEDOLNQ\D�DSDELOD�)�KLWXQJ�!�)�� WDEHO��
PDND� YDULDEHO� ;� VHFDUD� EHUVDPD�VDPD� EHUGDPSDN� Q\DWD� SDGD� WDUDI��
NHSHUFD\DDQ�������WHUKDGDS�YDULDEHO�<� 

E� $SDELOD�W�KLWXQJ�!�W�WDEHO��PDND�YDULDEHO�;�VHFDUD�WHUSLVDK�EHUGDPSDN�Q\DWD�
WHUKDGDS�YDULDEHO�<�SDGD� WDUDI� NHSHUFD\DDQ�����GDQ�VHEDOLNQ\D�DSDELOD� W�
KLWXQJ� �� W�WDEHO�� PDND� YDULDEHO� ;� VHFDUD� WHUSLVDK� WLGDN� EHUGDPSDN� Q\DWD�
WHUKDGDS�YDULDEHO�<� 

'DODP�SHQHOLWLDQ�LQL�XQWXN�PHPXGDKNDQ�SHQJXMLDQ�GDWD��SHQHOLWL�PHQJJXQDNDQ�
SURJUDP�6366������IRU�:LQGRZV�� 

� 
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$GDSXQ� \DQJ� PHQMDGL� GDVDU� SHQJDPELODQ� NHSXWXVDQ� GDODP� DQDOLVLV� UHJUHVL�
OLQLHU�EHUJDQGD�LQL�GDSDW�GLXUDLNDQ�VHEDJDL�EHULNXW� 

�� 8ML�6LJQLILNDQVL�6LPXOWDQ��8ML�6WDWLVWLND�I� 
'DODP�SHQJXMLDQ� LQL��XML� I�GLJXQDNDQ�XQWXN�PHQJHWDKXL� WLQJNDW�VLJQLILNDQVL�

SHQJDUXK� YDULDEHO� ±� YDULDEHO� LQGHSHQGHQ� VHFDUD� EHUVDPD� ±� VDPD� �VLPXOWDQ��
WHUKDGDS�YDULDEHO�GHSHQGHQ��0ROHRQJ��������� 

'DVDU�SHQJDPELODQ�NHSXWXVDQ�DGDODK�GHQJDQ�PHOLKDW�QLODL�VLJQLILNDQVL�\DLWX� 
D� -LND�QLODL�VLJQLILNDQVL��6LJ���!������PDND�+��GLWHULPD��+��GLWRODN 
E� -LND�QLODL�VLJQLILNDQVL��6LJ����������PDND�+��GLWRODN�+��GLWHULPD 

�� 8ML�6LJQLILNDQVL�3DUVLDO��8ML�W� 
8ML�W�GLJXQDNDQ�XQWXN�PHQJXML�VLJQLILNDQVL�KXEXQJDQ�DQWDUD�YDULDEHO�;�GDQ�<��

DSDNDK� YDULDEHO� ;��� ;���GDQ� ;��EHQDU�EHQDU� EHUSHQJDUXK� WHUKDGDS� YDULDEHO�<�
VHFDUD�WHUSLVDK�DWDX�SDUVLDO��-DQLH��������� �'DODP�SHQHOLWLDQ�LQL��KLSRWHVLV�\DQJ�
GLJXQDNDQ�DGDODK� 

'DVDU�SHQJDPELODQ�NHSXWXVDQ�DGDODK�GHQJDQ�PHOLKDW�QLODL�VLJQLILNDQVL�\DLWX� 
D� -LND�QLODL�VLJQLILNDQVL��6LJ���!������PDND�+��GLWHULPD��+��GLWRODN 
E� -LND�QLODL�VLJQLILNDQVL��6LJ����������PDND�+��GLWRODN�+��GLWHULPD 
F� $QDOLVLV�.RHILVLHQ�'HWHUPLQDVL��5�� 

�� .RHILVLHQ� 'HWHUPLQDVL� �5��� SDGD� LQWLQ\D� PHQJXNXU� VHEHUDSD� MDXK�
NHPDPSXDQ� PRGHO� GDODP� PHQHUDQJNDQ� YDULDQVL� YDULDEHO� WHULNDW� �-DQLH��
�������1LODL�NRHILVLHQ�GHWHUPLQDVL�DGDODK�DQWDUD�QRO�GDQ�VDWX��1LODL�5��\DQJ�
NHFLO�EHUDUWL�NHPDPSXDQ�YDULDEHO�EHEDV�GDODP�PHQMHODVNDQ�YDULDQVL�YDULDEHO�
WHULNDW� DPDW� WHUEDWDV�� %HJLWX� SXOD� VHEDOLNQ\D�� QLODL� \DQJ� PHQGHNDWL� VDWX�
EHUDUWL�YDULDEHO�±�YDULDEHO�EHEDV�PHPEHULNDQ�KDPSLU�VHPXD�LQIRUPDVL�\DQJ�
GLEXWXKNDQ�XQWXN�PHPSUHGLNVL�YDULDQVL�YDULDEHO�WHULNDW�� 

�  


