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6XU\DGL�GDQ�NDGLU�-�3DWRJQLVLWDV�,VODW�%DNWHUL�;DQWKRPRQDV�RU\]DH�SY�RU\]DH��GDQ�3HPDQWDXDQ�3HQ\DNLW�+DZDU�'DXQ� 

'LWHULPD�����0HL��������-�'LSHUEDLNL�����2NWREHU������-�'LVHWXMXL�����0DUHW������ 

3(1'$+8/8$1 

3HQ\DNLW� KDZDU� GDXQ� EDNWHUL� �+'%�� \DQJ�

GLVHEDENDQ� ROHK� ;DQWKRPRQDV� RU\]DH� SY�� RU\]DH�

�;RR��� PHUXSDNDQ� VDODK� VDWX� SHQ\DNLW� \DQJ�

PHUXJLNDQ� XVDKDWDQL� SDGL� GL� QHJDUD-QHJDUD� $VLD�

WURSLV�� GDQ� GDSDW� PHQ\HEDENDQ� NHKLODQJDQ� KDVLO� 

��-���� SDGD� NXOWLYDU� UHQWDQ� �.KXVK� HW� DO��� �������

6DPSDL� VDDW� LQL��GL� ,QGRQHVLD� EHOXP�GLWHPXNDQ�FDUD�

SHQJHQGDOLDQ� +'%� \DQJ� HIHNWLI�� 3HQJJXQDDQ�

DQWLELRWLN� GDQ� EDKDQ� NLPLD� WHODK� ODPD� GLJXQDNDQ�

XQWXN� PHQJHQGDOLNDQ� +'%�� WHWDSL� KDVLOQ\D� NXUDQJ�

PHPXDVNDQ�GDQ� WLGDN� UDPDK� OLQJNXQJDQ� �'HYDGDWK��

������ 

3HPDKDPDQ� WHUKDGDS� LQWHUDNVL� LQDQJ-SDWRJHQ��

PHUXSDNDQ� VDODK� VDWX� NRPSRQHQ� SHQWLQJ� SURJUDP�

SHQJHQGDOLDQ� WHUSDGX� SHQ\DNLW� +'%� �1DUD\DQDQ�HW�

DO����������*HQ�NHWDKDQDQ�WHODK�EDQ\DN�GLLGHQWLILNDVL�

GDQ� GLJXQDNDQ� XQWXN� SHQJHORODDQ� SHQ\DNLW� +'%� GL�

EHEHUDSD� QHJDUD�� WHWDSL� SHQJJXQDDQ� JHQ� NHWDKDQDQ�

WXQJJDO� VHFDUD� WHUXV� PHQHUXV� PHQMDGL� WLGDN� HIHNWLI�

NDUHQD� DGDQ\D� IHQRPHQD� SHQXUXQDQ� NHWDKDQDQ�

WDQDPDQ�DNLEDW�SHUJHVHUDQ�YLUXOHQVL�SDWRWLSH�SDWRJHQ�

�*QDQDPDQLFNDP� HW� DO��� ������� +DVLO� NDMLDQ�

NHUDJDPDQ� LVRODW� ;RR� SDGD� SDGL� GLIHUHQVLDO�

,QGRQHVLD� GHQJDQ� NODVLILNDVL� VLVWHP� .R]DND��

PHQJXQJNDSNDQ� EDKZD� VHWLGDNQ\D� WHUGDSDW� ���

SDWRWLSH�DWDX�NHORPSRN�UDV�;RR�WHUFDWDW�GL�,QGRQHVLD�

�.DGLU� HW� DO��� ������ 6XGLU� HW� DO��� ������� 6HGDQJNDQ�

KDVLO�SHQHOLWLDQ�LQWHUDNVL�DQWDUD�LVRODW�;RR�GHQJDQ����

JDOXU� SDGL� 1,/�� MXJD� WHODK� GLODSRUNDQ� DGDQ\D� ���

3$72*(1,6,7$6�,62/$7�%$.7(5,�;DQWKRPRQDV�RU\]DH�SY��RU\]DH� 
'$1�3(0$17$8$1�3(1<$.,7�+$:$5�'$81�%$.7(5,� 

�3$'$�3$',�*$/85�,62*(1,.�� 
>3DWKRJHQLFLW\�RI�;DQWKRPRQDV�RU\]DH�SY��RU\]DH�,VRODWHV�DQG� 

%DFWHULDO�/HDI�%OLJKW�'LVHDVH�0RQLWRULQJ�RQ�5LFH-1HDU�,VRJHQLF�/LQHV��1,/V�@ 
 

<DGL�6XU\DGL��GDQ�7ULQ\�6XU\DQL�.DGLU� 
�%%�%LRJHQ��-O��7HQWDUD�3HODMDU��$�%RJRU��������,QGRQHVLD 
�%%�3DGL�-O��5D\D�6XNDPDQGL����6XEDQJ��������,QGRQHVLD 

�HPDLO��\VKLG#\DKRR�FR�XN 

 

$%675$&7 

%DFWHULDO�OHDI�EOLJKW��%/%��FDXVHG�E\�;DQWKRPRQDV�RU\]DH�SY��RU\]DH��;RR��LV�DQ�LPSRUWDQW�ULFH�GLVHDVH�GXH�WR�LWV�KLJK�LQWHQVLW\�WKDW�DQG��
WKH�PHUHDVHG�GXUDELOLW\�RI�LWV�UHVLVWDQW�YDULHW\��7KLV�VWXG\�ZDV�DLPHG��WR�GHWHUPLQH�WKH�SDWKRJHQLFLW\�RI�;RR�LVRODWHV��ZKLFK�REWDLQHG�IURP�
IRXU�UHJLRQV�GLVWULFWV�LQ�:HVW�-DYD�RQ�WKUHH�ULFH�QHDU�LVRJHQLF�OLQHV��1,/V��FRQWDLQLQJ�D�VLQJOH�UHVLVWDQFH��5��JHQH��DQG��WR�VWXG\�UHDFWLRQ�RI�
ULFH�1,/V��GLIIHUHQWLDO�JHQRW\SHV�FRQWDLQLQJ�PL[WXUH�RI�UHVLVWDQW�JHQHV�WR�;RR�SRSXODWLRQ�XQGHU�HQGHPLF�DUHDV��2XW�RI����;RR�LVRODWHV�KDYH�
EHHQ� FROOHFWHG�DQG� IXUWKHU�GHWHUPLQHG�E\�(/,6$�DVVD\��7HQ�;RR� LVRODWHV�ZHUH�VHOHFWHG�DQG� LQRFXODWHG� WR� LGHQWLI\� WKHLU�SDWKRJHQLFLW\�RQ�
WKUHH�1,/V�L�H���,5%%���[D����,5%%���;D���DQG�,5%%����;D�����3DWKRJHQLFLW\�WHVW�VKRZHG�WKDW�PRVW�RI�LVRODWHV�SURGXFHG�ODUJH�OHVLRQ��DQG�
IRXU�YLUXOHQFH�JURXSV�ZHUH�LGHQWLILHG��3K\ORJHQHWLF�DQDO\VLV�VXJJHVWHG�WKDW�WKH�GRPLQDQW�YLUXOHQW�LVRODWHV�ZHUH�ZLGHO\�GLVWULEXWHG�DW�VHYHUDO�
GLVWULFW�LQ�:HVW�-DYD��,W�ZDV�VKRZQ�WKDW����1,/V�H[KLELWHG�KLJK�OHYHOV�RI� UHVLVWDQW� UHDFWLRQ�WR�WKH�SUHGRPLQDQW�;RR�SDWKRW\SHV�LQ�&LDQMXU��
ZKLOH���� OLQHV�ZHUH�VXVFHSWLEOH��7KH�VLQJOH�5�JHQH� �,5%%���,5%%���DQG�-DYD���� H[KLELWHG� ORZHU�%/%�VHYHULW\��7KH�,5%%���� ,5%%����
,5%%����,5%%���OLQHV��FDUU\LQJ�WZR�5�JHQHV���,5%%����,5%%����FDUU\LQJ�WKUHH�5�JHQHV���,5%%����FDUU\LQJ�IRXU�5�JHQHV���DQG�,5%%���
�FDUU\LQJ�ILYH�5�JHQHV��VKRZHG�ORZHU�VHYHULW\�DQG�WKXV�SURGXFHG�KLJKHU�UHVLVWDQFH�WR�;RR��7KLV�VWXG\�PD\�LPSOLHG�IXUWKHU�ZRUN�WR�GHSOR\�
HIIHFWLYH�5�JHQHV�DJDLQVW�FHUWDLQ�;RR�SDWKRW\SHV�LQ�GLIIHU��UHJLRQ�� 
 

.H\�ZRUGV��EDFWHU LDO�OHDI�EOLJKW��1,/V��UHVLVWDQFH��ULFH��;DQWKRPRQDV�RU\]DH�SY��RU\]DH 
 

$%675$. 

+DZDU�GDXQ�EDNWHUL� �+'%�� \DQJ�GLVHEDENDQ�;DQWKRPRQDV� RU\]DH� SY�� RU\]DH� �;RR��PHUXSDNDQ� VDWX�SHQ\DNLW� SHQWLQJ�� NDUHQD� LQWHQVLWDV�
VHUDQJDQQ\D�\DQJ�VHPDNLQ�PHQLQJNDW�GDQ�PHQJDQFDP�NHOHVWDULDQ�YDULHWDV�SDGL�WDKDQ�\DQJ�DGD��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�
SDWRJHQLVLWDV� LVRODW�;RR�GDUL� HPSDW�GDHUDK�NDEXSDWHQ�GL� -DZD�%DUDW� EHUGDVDUNDQ�YLUXOHQVLQ\D�SDGD� WLJD�SDGL�1,/� \DQJ�PHQJDQGXQJ�JHQ�
NHWDKDQDQ�WXQJJDO��GDQ�PHPSHODMDUL�UHDNVL�JDOXU�SDGL�1,/�JHQRWLSH�GLIHUHQVLDO�\DQJ�PHQJDQGXQJ�VDWX�DWDX�OHELK�FDPSXUDQ�JHQ�WDKDQ��5��
WHUKDGDS� SRSXODVL� ;RR� GL� GDHUDK� HQGHPLN�� 6HEDQ\DN� ��� LVRODW� ;RR� WHODK� GLNXPSXONDQ� GDQ� GLWHQWXNDQ� LGHQWLWDVQ\D� GHQJDQ� XML� (/,6$��
6HODQMXWQ\D� XQWXN�PHQJHWDKXL� SDWRJHQLVLWDVQ\D�� ��� LVRODW�;RR� GLSLOLK� GDQ� GLLQRNXODVLNDQ� SDGD� WLJD� JDOXU� SDGL�1,/� \DLWX�� ,5%%�� �[D����
,5%%���;D���GDQ�,5%%����;D�����8ML�SDWRJHQLVLWDV�PHQXQMXNNDQ�VHEDJLDQ�EHVDU�LVRODW�;RR�PHQ\HEDENDQ�SDQMDQJ�OHVLR�\DQJ�WLQJJL��GDQ�
VHEDQ\DN�HPSDW�NHORPSRN�YLUXOHQVL�WHODK�GLLGHQWLILNDVL��$QDOLVLV�ILORJHQHWLN�PHQXQMXNNDQ�EDKZD�LVRODW�YLUXOHQ�GRPLQDQ�WHUGLVWULEXVL�OXDV�GL�
EHEHUDSD�ZLOD\DK� NDEXSDWHQ� -DZD�%DUDW�� 6HEDQ\DN� ��� JDOXU�1,/�PHQXQMXNNDQ� UHDNVL� NHWDKDQDQ� WLQJJL� WHUKDGDS� LVRODW�;RR� GRPLQDQ� GL�
&LDQMXU�� VHPHQWDUD� ��� JDOXU� EHUHDNVL� UHQWDQ�� *DOXU� PHPEDZD� JHQ� 5� WXQJJDO� �,5%%��� ,5%%��� GDQ� -DYD���� PHQXQMXNNDQ� NHSDUDKDQ�
SHQ\DNLW� +'%� UHQGDK�� *DOXU� ,5%%���� ,5%%���� ,5%%���� ,5%%��� �PHPEDZD� GXD� JHQ� 5��� ,5%%���� ,5%%��� �PHPEDZD� WLJD� JHQ� 5���
,5%%��� �PHPEDZD� HPSDW� JHQ�5��� GDQ� ,5%%��� �PHPEDZD� OLPD� JHQ�5�� MXJD�PHQXQMXNNDQ� NHSDUDKDQ� \DQJ� UHQGDK� DWDX� PHQXQMXNNDQ�
NHWDKDQDQ�OHELK�EDLN�WHUKDGDS�;RR��+DVLO�SHQHOLWLDQ�LQL�PHQ\DUDQNDQ�XQWXN�PHQ\HEDUOXDVNDQ�NHWDKDQDQ�SDGL�\DQJ�HIHNWLI�WHUKDGDS�SDWRWLSH�
;RR�WHUWHQWX�GL�GDHUDK�EHUEHGD� 
 

.DWD�NXQFL��KDZDU �GDXQ�EDNWHU L��NHWDKDQDQ��1,/��SDGL��;DQWKRPRQDV�RU\]DH�SY��RU\]DH 
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SDWRWLSH�UDV� ;RR� \DQJ� PHQ\HUDQJ� WDQDPDQ� SDGL� GL�

,QGRQHVLD� �+LIQL� GDQ� .DUGLQ�� ������� .DMLDQ�

PHQXQMXNNDQ�WLGDN�WHUOLKDW�KXEXQJDQ�\DQJ�MHODV�GDUL�

NHGXD� VLVWHP� SHQJHORPSRNDQ� WHUVHEXW� WHUKDGDS�

SDWRWLSH�\DQJ�DGD�GL� ODSDQJDQ��6XU\DGL�HW�DO����������

+DVLO�LGHQWLILNDVL�PHQJJXQDNDQ�UHS-3&5�GDQ�DQDOLVLV�

5)/3�� 9HUD� &UX]� HW� DO��� ������� PHODSRUNDQ�

NHUDJDPDQ� JHQHWLN� \DQJ� WLQJJL� GL� DQWDUD� SRSXODVL�

;RR�� 0DQDQ� HW� DO��� ������� MXJD� PHODSRUNDQ�

NHUDJDPDQ� JHQHWLN� ���� LVRODW� ;RR� \DQJ�

GLNXPSXONDQ� GDUL� EHUEDJDL� DUHD� SHQJKDVLO� SDGL� GL�

3DNLVWDQ�� GDQ� PHQJXQJNDSNDQ� DGDQ\D� OLPD�

NHORPSRN�;RR� \DQJ� EHUEHGD� EHUGDVDUNDQ� UHDNVLQ\D�

SDGD����JDOXU�SDGL�1,/� 

7HUMDGLQ\D� NHUDJDPDQ� SDWRWLSH�UDV� DQWDUD�

PXVLP� GDQ� ORNDVL� GDSDW� PHQ\HEDENDQ� NHWDKDQDQ�

SDGL� WHUKDGDS� +'%� PHQMDGL� WLGDN� HIHNWLI� ODJL��

'HQJDQ� GHPLNLDQ�� SLUDPLGD� �SHQJJDEXQJDQ��

EHEHUDSD� JHQ�NHWDKDQDQ� DGDODK� FDUD� SRWHQVLDO� XQWXN�

PHQJHPEDQJNDQ�NHWDKDQDQ�YDULHWDV�SDGL�\DQJ�OHVWDUL�

WHUKDGDS� +'%� �9HUD� &UX]� HW� DO��� ������� 7HUGDSDW�

VHNLWDU����JHQ�;D�XQWXN�NHWDKDQDQ�+'%�\DQJ� WHODK�

GLLGHQWLILNDVL� �*QDQDPDQLFNDP� HW� DO��� ������� GDQ�

EHEHUDSD� JHQ� WHODK� GLPDVXNNDQ� NH� GDODP� YDULHWDV�

SDGL�WDKDQ��2JDZD�HW�DO���������1DILVDK�HW�DO���������

6KDQWL�HW�DO���������'LQK�HW�DO����������3DWRWLSH�;RR�

\DQJ� NRPSDWLEHO� GHQJDQ� LQDQJQ\D� �YLUXOHQ�� GLGXJD�

PXQFXO� VHEDJDL� DNLEDW� GDUL� WHNDQDQ� VHOHNVL� SDGD�

NXOWLYDU�WDKDQ�WHUKDGDS�SDWRWLSH�WHUWHQWX�� 

3HPDQWDXDQ� XQWXN� PHQJNDUDNWHULVDVL� YLUXOHQVL�

SRSXODVL�;RR�WHUKDGDS�JDOXU�SDGL�\DQJ�PHPLOLNL�JHQ�

NHWDKDQDQ� \DQJ� WHODK� GLNHQDO� SDVWL� VDQJDW� SHQWLQJ�

XQWXN�PHPEHULNDQ� LQIRUPDVL� DNXUDW� GDODP� SURJUDP�

SHPXOLDDQ� XQWXN� PHQJHPEDQJNDQ� NXOWLYDU� WDKDQ�

\DQJ� HIHNWLI� GDQ� DNDQ� GLULOLV� SDGD� GDHUDK� WHUWHQWX�

�9HUD� &UX]� HW� DO��� �������0LVDOQ\D�� GDODP� NDVXV� GL�

,QGRQHVLD�� NXOWLYDU� &RGH� �;D��� ;D��� GDQ� $QJNH�

�;D��� [D��� GLODSRUNDQ� GDSDW� PHQLQJNDWNDQ�

NHWDKDQDQ� WHUKDGDS� +'%� �6XZDUQR� HW� DO��� �������

8SD\D� XQWXN� PHQJLGHQWLILNDVL� VXPEHU-VXPEHU� JHQ�

NHWDKDQDQ�EDUX�\DQJ�HIHNWLI�VDQJDW�GLSHUOXNDQ�XQWXN�

PHQJDWDVL� PXQFXOQ\D� LVRODW� ;RR� YLUXOHQ� GL�

,QGRQHVLD�� 6DDW� LQL�� EHEHUDSD� NRPELQDVL� GDUL� VDWX�

VDPSDL�HPSDW�JHQ�WXQJJDO�SDGD�JDOXU�SDGL�1,/�WHODK�

GLNHPEDQJNDQ� GL� ,QWHUQDWLRQDO� 5LFH� 5HVHDUFK�

,QVWLWXWH� �,55,��)LOLSLQD�PHQJDQGXQJ�JHQ�NHWDKDQDQ�

+'%�EHUEHGD�\DLWX�;D���[D���;D���[D���;D����[D����

;D����GDQ�;D����2JDZD�HW�DO���������1DILVDK�HW�DO���

������� 

'DODP�SHQHOLWLDQ�LQL��SDGL�1,/�GLJXQDNDQ�XQWXN�

PHQHQWXNDQ� UHDNVLQ\D� WHUKDGDS� SRSXODVL� SDWRWLSH�

;RR�GL�-DZD�%DUDW��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK��

���� � PHQJHWDKXL� SDWRJHQLVLWDV� EHEHUDSD� LVRODW� ;RR�

GDUL� HPSDW� GDHUDK�NDEXSDWHQ� GL� -DZD� %DUDW�

EHUGDVDUNDQ� YLUXOHQVLQ\D� SDGD� WLJD� SDGL� 1,/� \DQJ�

PHQJDQGXQJ� JHQ� NHWDKDQDQ� WXQJJDO� �[D��� ;D�� GDQ�

;D����� GDQ� ���� PHPDQWDX� WLQJNDW� UHDNVL� NHWDKDQDQ�

JDOXU� SDGL� 1,/�JHQRWLSH� GLIHUHQVLDO� \DQJ�

PHQJDQGXQJ� VDWX� DWDX� OHELK� FDPSXUDQ� JHQ� WDKDQ�

WHUKDGDS�SRSXODVL�;RR�GL�GL�&LDQMXU��-DZD�%DUDW�� 

 

%$+$1�'$1�&$5$�.(5-$ 

,VRODW� ;RR� \DQJ� GLJXQDNDQ� GDQ� XML� NRQILUPDVL�

LVRODW�KDVLO�UHMXYHQDVL� 

6HEDQ\DN� ��� LVRODW� ;RR� GLNXPSXONDQ� GDUL�

HPSDW� NDEXSDWHQ� �6XEDQJ�� %DQGXQJ�� &LDQMXU�� GDQ�

.DUDZDQJ�� SHQJKDVLO� SDGL� GL� -DZD�%DUDW� �7DEHO� ����

%DNWHUL�GLLVRODVL�GDUL�GDXQ�SDGL�\DQJ�WHULQIHNVL�+'%�

PHQJLNXWL� SURVHGXU� 0XQHHU� HW� DO��� �������� .RORQL�

WXQJJDO�EDNWHUL�GLLVRODVL�GDQ�GLPXUQLNDQ�SDGD�PHGLD�

:DNLPRWR� DJDU� �:$��� NHPXGLDQ� GLSHOLKDUD� GDQ�

GLVLPSDQ� GDODP� JOLVHURO� ���� SDGD� VXKX� -���&��

6HPXD� LVRODW� KDVLO� UHMXYHQDVL�� GLXML� LGHQWLWDVQ\D�

GHQJDQ� XML� GHWHNVL� FHSDW� PHWRGH� (/,6$� WLGDN�

ODQJVXQJ� GDQ� 1&0-(/,6$� PHQJJXQDNDQ� DQWLERGL�

SROLNORQDO� VSHVLILN� ;RR� PHQJLNXWL� SURVHGXU� EDNX�

\DQJ� WHODK� GLMHODVNDQ� VHEHOXPQ\D� �6XU\DGL� GDQ��

.DGLU�������� 

 

8ML� SDWRJHQLVLWDV� ��� LVRODW� ;RR� SDGD� WLJD� JDOXU�

SDGL� 1,/�� SHQ\LDSDQ� LQRNXOXP� EDNWHUL� GDQ�

LQRNXODVL 

�������7LJD�JDOXU�SDGL�1,/� �DVDO� ,55,�� \DQJ�GLSHUROHK�

GDUL� NROHNVL� %%� 3DGL� 6XNDPDQGL� PDVLQJ-PDVLQJ�

GHQJDQ� JHQ� NHWDKDQDQ� WXQJJDO� \DLWX� ,5%%�� �[D��

�DVDO� WHWXD� ,5����,5����-����� � ,5%%�� �;D��� �DVDO�

WHWXD�,5����'9�����GDQ�,5%%����;D�����DVDO�WHWXD�

,5����2� %$57+,�� GLXML� GDODP� SHQHOLWLDQ� LQL��

%HQLK� SDGL� 1,/� WHUVHEXW� GLJXQDNDQ� XQWXN�

PHQJNDUDNWHULVDVL�YLUXOHQVL���� LVRODW�;RR�\DQJ�GLXML�

GL�UXPDK�NDFD�%%�%LRJHQ��%HQLK�SDGL�GLWDEXU�GDODP�

NRWDN� ND\X� SHUNHFDPEDKDQ�� VHODQMXWQ\D� PDVLQJ-

PDVLQJ� WLJD� ELELW� GLSLQGDKNDQ� NH� GDODP� � SRW� SODVWLN�

�GLDPHWHU����FP��SDGD����KDUL�VHWHODK�WDQDP��6HWLDS�
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+$6,/ 

8ML�NRQILUPDVL�LVRODW�;RR�KDVLO�UHMXYHQDVL�GHQJDQ�

8ML�(/,6$ 

$QWLERGL� SROLNORQDO� VSHVLILN� XQWXN� PHQGHWHNVL�

NHEHUDGDDQ� ;RR�� VHFDUD� SRVLWLI� GDSDW� PHQGHWHNVL�

NHVHOXUXKDQ� LVRODW� ;RR� \DQJ� GLXML�� EDLN� GHQJDQ�

PHQJJXQDNDQ� XML� (/,6$� WLGDN� ODQJVXQJ� �LQGLUHFW�

(/,6$�� PDXSXQ� 1&0� (/,6$� �7DEHO�� ���� .HGXD�

PHWRGH�WHUVHEXW�GDSDW�PHQJLGHQWLILNDVL�VHFDUD�DNXUDW�

���LVRODW�;RR�GDUL�NHPXQJNLQDQ�DGDQ\D�NRQWDPLQDQ�

LVRODW� EDNWHUL� ODLQQ\D��1LODL� DEVRUEDQVL�(/,6$� WLGDN�

ODQJVXQJ� EHUNLVDU� ������ ±� ������ GDQ� QLODLQ\D� VDPD�

DWDX� OHELK� GLEDQGLQJ� VWDQGDU� NRQWURO� SRVLWLI� �;RR�

LVRODW� /DPSXQJ��� GDQ� QLODLQ\D� OHELK� UHQGDK�

GLEDQGLQJ� NRQWURO� QHJDWLI� � ��������� 6HODQMXWQ\D�

VHEDQ\DN� ��� LVRODW� ;RR� GLSLOLK� GDUL� NH� HPSDW�

NDEXSDWHQ� GL� -DZD� %DUDW� WHUVHEXW� XQWXN� GLXML� OHELK�

ODQMXW�SDWRJHQLVLWDVQ\D�GL�UXPDK�NDFD� 

3DWRJHQLVLWDV����LVRODW�;RR�SDGD�WLJD�SDGL�1,/� 

+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�����LVRODW�

;RR� EHUVLIDW� YLUXOHQ� WHUKDGDS� [D��� ���� YLUXOHQ�

WHUKDGDS� ;D�� GDQ� ���� YLUXOHQ� WHUKDGDS� ;D���

�7DEHO������(PSDW�LVRODW�;RR�PHQJLQIHNVL�VHPXD�SDGL�

1,/�� GDQ� EHUSRWHQVL� GLJXQDNDQ� VHEDJDL� LVRODW� \DQJ�

PHPLOLNL�YLUXOHQVL� WLQJJL�XQWXN�SHQDSLVDQ�NHWDKDQDQ�

JHQRWLSH�SDGL�WHUKDGDS�SHQ\DNLW�+'%��7LJD�JHQRWLSH�

SDGL�1,/��,5%%���,5%%��GDQ�,5%%����GHQJDQ�JHQ�

WDKDQ� WXQJJDO� PHQXQMXNNDQ� NHWDKDQDQ� SDUVLDO�

WHUKDGDS� EHEHUDSD� LVRODW� ;RR�� ,5%%��� WDKDQ�

WHUKDGDS� OLPD� LVRODW��GDQ� ,5%%�� WDKDQ� WHUKDGDS�WLJD�

LVRODW�;RR�� ,5%%�� KDQ\D� WDKDQ� WHUKDGDS� VDWX� LVRODW�

;RR��7DEHO����� 

,QWHUDNVL� DQWDUD� SHUODNXDQ� LVRODW� YV� JHQRWLSH�

1,/� PHQXQMXNNDQ� QLODL� Q\DWD�� )DNWRU� LVRODW� Q\DWD�

EHUSHQJDUXK� WHUKDGDS� JHMDOD� SDGD� PDVLQJ-PDVLQJ�

JHQRWLSH� SDGL�� GLPDQD� UHUDWD� SDQMDQJ� OHVLR� EHUNLVDU�

7DEHO� ��8ML� NRQILUPDVL� LVRODW� ;RR� KDVLO� UHMXYHQDVL� GL� ODERUDWRULXP�� �&RQILUPDWLRQ� WHVWV� RI� UHMXYHQDWHG� ;RR�
 LVRODWHV�LQ�ODERUDWRU\�� 

.RGH�,VRODW 
�,VRODWHV�FRGHV� 

$VDO�LQDQJ 

�+RVW�RULJLQ� 
$VDO�ORNDVL��GLVWULN� 
/RFDOLW\��'LVWULFW� 

(/,6$�WLGDN�
ODQJVXQJ 

�LQGLUHFW�(/,6$���2'�
����QP� 

1&0-�
(/,6$ 

�1&0-�
(/,6$� 

�G &LKHUDQJ 3DEXDUDQ-6XEDQJ ����� � 

�G &LKHUDQJ 5DQFDHNHN-%DQGXQJ ����� � 

�G &LKHUDQJ 6XNDPDKL-&LUDQMDQJ ����� � 

�G &LKHUDQJ &LFDOHQJND-%DQGXQJ ����� � 

�G &LKHUDQJ &LNRQHQJ-%DQGXQJ ����� � 

�G &LKHUDQJ 0HNDUZDQJL-&LDQMXU ����� � 

��G 0HNRQJJD &LUDQMDQJ-&LDQMXU ����� � 

��G &LKHUDQJ &LVDODN-6XEDQJ ����� � 

��G .HWDQ 3DEXDUDQ-6XEDQJ ����� � 

��G &LKHUDQJ 5DQFDHNHN-%DQGXQJ ����� � 

��G &LKHUDQJ &LOHXQ\L-%DQGXQJ ����� � 

��G ,5�� 3DEXDUDQ-6XEDQJ ����� � 

��G &LKHUDQJ 6LQGDQJ�.DU\D-.DUDZDQJ ����� � 

��G &LKHUDQJ 5DZDPHUWD-.DUDZDQJ ����� � 

��G &LKHUDQJ .XWDZDOX\D-.DUDZDQJ ����� � 

��G &LKHUDQJ 7HOXNMDPEH-.DUDZDQJ ����� � 

��G ,QSDUL�� 3XVDNDUDWX-6XEDQJ ����� � 

��G &LKHUDQJ 7DQMXQJVLDQJ-6XEDQJ ����� � 

��G ,QSDUL�� 6XNDPDQGL-�6XEDQJ ����� � 

��G +LSD� 6XNDPDQGL-�6XEDQJ ����� � 

��G &LKHUDQJ &LDVHP-6XEDQJ ����� � 

��G &LERJR 6XNDPDQGL-6XEDQJ ����� � 

NRQWURO�SRVLWLI��;RR� 3DGL�ORNDO /DPSXQJ ����� � 

NRQWURO�QHJDWLI��+�2� - - ����� - 
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����� ±� ����� FP�� +DQ\D� JHQRWLSH� ,5%%��� \DQJ�

PHQXQMXNNDQ� NHWDKDQDQ� WHUWLQJJL� WHUKDGDS� ��� LVRODW�

;RR�� GHQJDQ� UDWD-UDWD� SDQMDQJ� OHVLR� ����� FP� GDQ�

EHUEHGD�GLEDQGLQJ�,5%%��GDQ�,5%%�� 

%LOD� GLOLKDW� GDUL� SROD� YLUXOHQVLQ\D� �YLUXOHQ� DWDX�

DYLUXOHQ�� SDGD� SDGL� 1,/�� VHEDQ\DN� ��� LVRODW� ;RR�

WHUVHEXW� GLNODVLILNDVLNDQ� PHQMDGL� GXD� NHORPSRN�

YLUXOHQVL� XWDPD� EHUGDVDUNDQ� PHWRGH� DQDOLVLV�

NHORPSRN� 83*0$� GHQJDQ� FXW-RII� ����� 6DWX�

NHORPSRN� EHVDU� PHQXQMXNNDQ� KXEXQJDQ� JHQHWLN�

DQWDU� LVRODW� WHUGLUL�GDUL� OLPD� LVRODW� ���G�� ��G�� �G���G�

GDQ� �G��� VHGDQJNDQ� OLPD� LVRODW� ODLQQ\D� ���G�� ��G��

��G�� ��G� GDQ� �G�� PHPLOLNL� MDUDN� VDWX� VDPD� ODLQ�

VHSHUWL�\DQJ�GLJDPEDUNDQ�ROHK�VDWX�NHORPSRN�XQWXN�

VHWLDS�LVRODW��*DPEDU����� 

(PSDW� LVRODW� ;RR� GLNDWHJRULNDQ� YLUXOHQ�

WHUKDGDS� WLJD� JHQ� 5� �;D��� [D��� ;D����� ,VRODW� ��G�

�DVDO� &LVDODN�� 6XEDQJ�� GDQ� ��G� �DVDO� 6XNDPDQGL��

7DEHO� ��7DQJJDS� ��� ,VRODW�;RR� WHUKDGDS� WLJD� SDGL�1,/�� 5XPDK� NDFD�� %RJRU� �5HVSRQVH� RI� ��� ;RR� LVRODWHV�
 DJDLQVW�WKUHH�ULFH�1,/��*UHHQ�KRXVH��%RJRU�� 

.RGH�,VRODW�;RR 

�;RR�,VRODWHV�FRGHV� 

*HQRWLSH-SDQMDQJ�OHVLR 

�*HQRW\SH-OHVLRQ�OHQJWK� 
�FP� 

5HUDWD�SDQMDQJ�OHVLR 

�0HDQV�RI�OHVLRQ�OHQJWK��
�FP� 

  ,5%%���;D�� ,5%%��[D�� ,5%%���;D����   

�G �����5� ������6� ����5� �����EFG 

�G ����6� �����6� ����5� �����FG 

�G ����5� ����6� ����5� �����FG 

�G ����5� ����5� ����6� �����FG 

��G �����6� �����6� �����6� �����D 

��G �����6� �����6� ����5� ����EFG 

��G �����6� ����6� ����6� ����EF 

��G �����6� �����6� ����5� �����FG 

��G ����6� �����6� ����6� �����EFG 

��G �����6� �����6� �����6� �����DE 

5HUDWD�SDQMDQJ�OHVLR�
�FP��0HDQV�RI�OH�
VLRQ�OHQJWK��FP� 

�����$ �����$ �����% - 

.HWHUDQJDQ��1RWHV���SDQMDQJ� OHVLR��FP��PDVLQJ-PDVLQJ� LVRODW�GLXNXU�SDGD����+6,��1LODL� UHUDWD� \DQJ�GLLNXWL�ROHK�KXUXI� \DQJ�VDPD�WLGDN�

EHUEHGD�Q\DWD�PHQXUXW�XML�'057��3��������1LODL�YLUXOHQVL�GLWHQWXNDQ�EHUGDVDUNDQ�WDKDQ��5�������FP�SDQMDQJ�OHVLR��

GDQ� UHQWDQ� �6�� �� !�FP� SDQMDQJ� OHVLR��� �7KH� OHVLRQV� OHQJWK� �FP�� RI� HDFK� LVRODWH� ZDV� PHDVXUHG� DW� ��� GD\V� DIWHU�

LQRFXODWLRQ��0HDQV�IROORZHG�E\� WKH�VDPH� OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DFFRUGLQJ� WR�'057��3���������9LUX�

OHQFH�YDOXH�ZDV�GHWHUPLQHG�DV�UHVLVWDQW��5������FP�OHVLRQV�OHQJWK��RU�VXVFHSWLEOH��6���!���FP�OHVLRQV�OHQJWK��� 

.HWHUDQJDQ��1RWHV���EDULV�1R������������� �FRQWRK�VDPSHO�LVRODW�;RR�\DQJ�GLUHMXYHQDVL�����LVRODW���EDULV�1R���� �NRQWURO�SRVLWLI��LVRODW�
;RR�/DPSXQJ���EDULV�1R���� �NRQWURO�SRVLWLI��LVRODW�;RR�-DZD�7LPXU���5RZV�1R������������� �1R��VDPSOHV�RI�;RR�
LVRODWHV�WHVWHG�����LVRODWHV���5RZ�1R���� �SRVLWLYH�FRQWURO��;RR�LVRODWH�/DPSXQJ���5RZ�1R���� �SRVLWLYH�FRQWURO�
�;RR�LVRODWH�(DVW�-DYD��� 
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��G�� ��G� GDQ� �G�� GLSHUROHK� GDUL� NDEXSDWHQ� 6XEDQJ�

GDQ�%DQGXQJ��0HQDULNQ\D��LVRODW�;RR���G����G����G��

��G�PHQXQMXNNDQ�UHDNVL�\DQJ�VDPD�WHUKDGDS�,5%%���

,5%%��� GDQ� ,5%%���� 3RKRQ� ILORJHQHWLN�

PHQXQMXNNDQ� NHUDJDPDQ� LVRODW� ;RR� GL� -DZD� %DUDW��

7LJD�LVRODW�;RR�\DQJ�GLXML�EHUVLIDW�YLUXOHQ�SDGD�JDOXU�

SDGL� \DQJ� PHQJDQGXQJ� JHQ� NHWDKDQDQ� [D��� ;D���

;D���� WHWDSL� WDN�VDWX�SXQ�GDUL� LVRODW�;RR�\DQJ�WLGDN�

NRPSDWLEHO� WHUKDGDS� WLJD� SDGL� 1,/� WHUVHEXW��

.HKDGLUDQ� HPSDW� NHORPSRN� YLUXOHQVL� GLLGHQWLILNDVL�

EHUGDVDUNDQ�WDQJJDS�LQIHNVL�SDGD�WLJD�SDGL�1,/�\DQJ�

PHQJDQGXQJ�JHQ�WXQJJDO��5DV�SDWRWLSH�SDWRJHQ�;RR�

GLWHQWXNDQ� ROHK� NHPDPSXDQQ\D� XQWXN� PHQJLQGXNVL�

UHDNVL� NRPELQDVL� DSDNDK� EHUHDNVL� NRPSDWLEHO�

�UHQWDQ��DWDX�WLGDN�NRPSDWLEHO��WDKDQ��VDDW�GLXML�SDGD�

VDWX�VHW�NXOWLYDU�GLIHUHQVLDO�VWDQGDU��&DWHQ�������� 

0D\RULWDV� YDULHWDV� SDGL� GL� $VLD� 7HQJJDUD�

PHPSXQ\DL� JHQ� WDKDQ� ;D��� NDUHQD� ,5%%�� VHFDUD�

OXDV� GLJXQDNDQ� VHEDJDL� GRQRU� GDODP� SURJUDP�

SHPXOLDDQ� XQWXN� PHQLQJNDWNDQ� NHWDKDQDQ� SDGL�

WHUKDGDS� SHQ\DNLW� +'%� �9HUD� &UX]� HW� DO��� ������

6XZDUQR�HW� DO��� ������8WDPL� HW� DO��� ������� 6HEDJLDQ�

EHVDU� LVRODW� ;RR� \DQJ� GLXML� GDODP� SHQHOLWLDQ� LQL�

NXUDQJ� YLUXOHQ� WHUKDGDS� JDOXU� LVRJHQLN� \DQJ�

7DEHO� ���5HDNVL�SDGL�GLIHUHQVLDO�1,/�\DQJ�PHQJDQGXQJ�JHQ�NHWDKDQDQ�EHUEHGD� WHUKDGDS�+'%� �JHQ� WXQJJDO�
GDQ�NRPELQDVL�JHQ��SDGD�XML�GL�ODSDQJDQ��&LDQMXU��-DZD�%DUDW����5HDFWLRQ�GLIIHUHQWLDO�ULFH�1,/V�FRQ�
WDLQLQJ�GLIIHUHQW�UHVLVWDQFH�JHQHV�WR�WKH�%/%��VLQJOH�UHVLVWDQFH�JHQHV�DQG�JHQH�FRPELQDWLRQV��DW�ILHOG�
FRQGLWLRQV��&LDQMXU��:HVW�-DYD� 

*HQRWLSH 

JHQRW\SHV  

*HQ�NHWDKDQDQ��5� 
5�JHQHV 

.HSDUDKDQ�+'% 

%/%�VHYHULW\���� 

71����FHN�UHQWDQ� ;D�� ������D 
.HQFDQD �WDQSD�JHQ�WDKDQ� ������D 
,5��� ;D� ������D 

.XQWXODQ ;D� ������D 
&LKHUDQJ ;D� ������E 

7HWHS ;D� ������E 

,5%%� ;D� ������E 

,5%%� ;D� ������F 
,5%%� ;D� ������E 

,5%%� ;D� ������FG 

,5%%� [D� ������GH 
,5%%� [D� ������FG 

,5%%�� ;D�� ������G 

,5%%�� ;D�� ������HI 
,5%%�� [D�� ������H 
,5%%�� ;D�� ������GH 
3%� ;D��;DNJ ������IJ 

-DYD��� ;D�� ������K 

,5%%� ;D� ������K 

,5%%�� ;D�� ������J 

&RGH ;D���;D� ������HI 
$QJNH ;D����[D� ������IJ 

,5%%�� ;D��[D� ������JK 

,5%%�� ;D����[D�� ������K 

,5%%�� ;D��;D�� ������K 

,5%%�� ;D��;D�� ������K 

,5%%�� ;D��[D��[D�� ������K 

,5%%�� ;D��[D���;D�� ������IJ 

,5%%�� ;D����[D����[D�����;D�� ������K 

,5%%�� ;D����[D����;D����;D�� ������K 

,5%%�� ;D����[D����;D����[D�����;D�� ������K 

.RHILVLHQ�NHUDJDPDQ��..��� 

�&RHIILFLHQW�YDULDWLRQ��&9���� 
- ����� 

�1LODL�UHUDWD�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�WLGDN�EHUEHGD�Q\DWD�SDGD�XML�'057��3������� 
�0HDQV�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�E\�'057�WHVW��3��������� 
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PHQJDQGXQJ�JHQ�;D����*DOXU�SDGL�GHQJDQ�JHQ�WDKDQ�

;D��� MXJD� GLODSRUNDQ� HIHNWLI� GDQ� VWDELO� WHUKDGDS�

EHEHUDSD� LVRODW�;RR� �8WDPL� HW� DO��� ������ \DQJ� MXJD�

VHMDODQ� GHQJDQ� SHQHOLWLDQ� LQL�� 1DPXQ�� KLQJJD� VDDW�

LQL�� JDOXU� SDGL� \DQJ� PHPEDZD� JHQ� ;D��� EHOXP�

GLWDQDP� GL� GDHUDK� \DQJ� OXDV� XQWXN� MDQJND� ZDNWX�

\DQJ�ODPD��VHKLQJJD�GD\D�WDKDQ�JHQ�NHWDKDQDQ�;D���

GL� ORNDVL� WHUWHQWX� PDVLK� EHOXP� MHODV�� 6HEDJDL�

SHUEDQGLQJDQ�� EHEHUDSD� LVRODW� ;RR� GL� -HSDQJ� GDQ�

.RUHD� WHODK� PDPSX� PHQJDWDVL�PHPDWDKNDQ�

NHWDKDQDQ�;D����.LP�HW�DO��������� 

(YDOXDVL�JDOXU�SDGL�\DQJ�PHPLOLNL�EHEHUDSD�JHQ�

NHWDKDQDQ� WHUKDGDS� LVRODW� ;RR� WHODK� GLODSRUNDQ�

VHEHOXPQ\D� GL� EHEHUDSD� QHJDUD� $VLD� 6HODWDQ� GDQ�

$VLD� 7LPXU� GLPDQD� NHUDJDPDQ� SRSXODVL� SDWRJHQ�

;RR� SDGD� SDGL� WHODK� ODPD� GLNHWDKXL� �6KDQWL� HW� DO���

������� 3HUXEDKDQ� GDODP� VWUXNWXU� SRSXODVL� UDV�

SDWRJHQ� ;RR� GLGXJD� GDSDW� GLVHEDENDQ� EHEHUDSD�

IDNWRU��WHUPDVXN�YDULDVL�JHQHWLN�\DQJ�PHPSHQJDUXKL�

UDV� YLUXOHQ� �PXWDVL� DWDX� UHNRPELQDVL��� DWDX� PLJUDVL�

UDV�GDUL�GDHUDK�JHRJUDILV�ODLQQ\D��/HXQJ�HW�DO���������

9HUD�&UX]�HW�DO��������� 

8QWXN�PHQGXNXQJ�SHQJHPEDQJDQ�NXOWLYDU�SDGL�

GHQJDQ�NHWDKDQDQ� \DQJ� VWDELO� WHUKDGDS�;RR� �.KXVK�

HW� DO��� ������� GDODP� SHQHOLWLDQ� LQL�� SDGL� 1,/� \DQJ�

PHPLOLNL� EHEHUDSD� JHQ� NHWDKDQDQ� \DQJ� EHUEHGD�

�PHPLOLNL�GXD�JHQ��WLJD�JHQ��HPSDW�JHQ��OLPD�JHQ�GDQ�

NRPELQDVLQ\D�� DVDO� ,55,� GLJXQDNDQ� XQWXN�

PHQJDQDOLVLV� YLUXOHQVL� SDWRWLSH�UDV� ;RR� VHNDOLJXV�

PHQLODL� UHDNVL� NHWDKDQDQQ\D� GL� ODSDQJDQ�� 3DGD�

SHQHOLWLDQ� VHEHOXPQ\D�� GLODSRUNDQ� WLGDN� DGD� JHQ�

NHWDKDQDQ� WXQJJDO� \DQJ� ELVD� GLKDUDSNDQ� XQWXN�

PHQJHQGDOLNDQ� VHPXD� UDV� +'%� GL� &LDQMXU� -DZD�

%DUDW�� NDUHQD� YDULDVL� SDWRJHQ� ;RR� WHODK� DGD� GL�

ODSDQJDQ� �.DGLU� HW� DO��� ������� 6HMDODQ� GHQJDQ�

SHQHOLWLDQ� LQL�� <RVKLPXUD� HW� DO�� ������� \DQJ�

PHQJJDEXQJNDQ� SDVDQJDQ� JHQ� NHWDKDQDQ� �;D��[D���

GDQ�[D���;D����PHODSRUNDQ�EDKZD� WDQDPDQ�GHQJDQ�

GXD�JHQ�WDKDQ�PHPLOLNL�WLQJNDW�NHWDKDQDQ�\DQJ�OHELK�

WLQJJL� WHUKDGDS� ;RR� GLEDQGLQJNDQ� GHQJDQ� JDOXU�

WHWXDQ\D��.RPELQDVL�GDUL�GXD�JHQ�[D��GDQ�;D��OHELK�

WDKDQ�GLEDQGLQJNDQ�KDQ\D�JHQ�WXQJJDO�[D���DWDX�;D��

�$GKLNDUL� GDQ� %DVQ\D�� ������� 6HMDN�

GLNHPEDQJNDQQ\D� JDOXU� SDGL� GHQJDQ� NRPELQDVL�

EHEHUDSD� JHQ� WDKDQ� �SLUDPLGDJDOXU�� \DQJ�

PHQXQMXNNDQ� VSHNWUXP� OHELK� OXDV� �NHWDKDQDQ� OHELK�

WLQJJL�� GLEDQGLQJ� JDOXU� \DQJ� PHPLOLNL� KDQ\D� JHQ�

NHWDKDQDQ�WXQJJDO��+XDQJ�HW�DO���������1DILVDK�HW�DO���

������� PDND� KDVLO� SHQHOLWLDQ� HYDOXDVL� LQL� �XML�

SDWRJHQLVLWDV� ;RR�� PXQJNLQ� EHUJXQD� VHEDJDL� GDVDU�

XQWXN� PHPEDQWX� SURVHV� VHOHNVL� GDODP� SHPXOLDDQ�

SDGL�XQWXN�NHWDKDQDQ�+'%� 

,QWHQVLWDV� NHSDUDKDQ� SHQ\DNLW� +'%� \DQJ�

EHUEHGD� GL� ODSDQJDQ�� PXQJNLQ� NDUHQD� SHUEHGDDQ�

JHQHWLN�GDODP� WDQDPDQ� LQDQJ��6HODPD�PXVLP� WDQDP�

EHUODQJVXQJ�� NHPXQJNLQDQ� DGDQ\D� YDULDVL� JHQHWLN�

WHUOLKDW�SDGD�WDQDPDQ�LQDQJ�VHSHUWL�\DQJ�GLWXQMXNNDQ�

ROHK� PXQFXOQ\D� SHUEHGDDQ� GDODP� SURVHV� NHMDGLDQ�

SHQ\DNLW� +'%�� 'DODP� SHQHOLWLDQ� LQL�� WDQJJDS� GDUL�

LQIHNVL� ;RR� SDGD� JDOXU� SDGL� \DQJ� PHPLOLNL� JHQ�

NHWDKDQDQ�\DQJ�EHUEHGD�GL�ODSDQJDQ�WHUOLKDW�MHODV�GDQ�

GDSDW�GLNODVLILNDVLNDQ�VHEDJDL�UHDNVL�NRPSDWLEHO�DWDX�

WLGDN� NRPSDWLEHO�� 6HEDQ\DN� ��� 1,/�� \DLWX� ,5%%��

�;D���� ,5%%�� �[D���� ,5%%�� �;D���� ,5%%�� �;D����

,5%%�� �[D���� ,5%%�� �[D���� ,5%%��� �;D�����

,5%%��� �[D����� ,5%%��� �[D����� GDQ� ,5%%���

�;D�����WLGDN�HIHNWLI�WHUKDGDS�;RR�GL�&LDQMXU�NDUHQD�

VHPXDQ\D� PHQXQMXNNDQ� UHDNVL� \DQJ� NRPSDWLEHO��

NHFXDOL� ,5%%�� �;D��� GDQ� ,5%%� ��� �;D���� HIHNWLI�

XQWXN� PHQJDWDVL� ;RR� VHSHUWL� GLWXQMXNNDQ� WDQJJDS�

NHWDKDQDQ� \DQJ� WLQJJL� SDGD� NHGXD� JDOXU� WHUVHEXW��

*DOXU� SDGL� GHQJDQ� NRPELQDVL� JHQ� LQL�� VHEHOXPQ\D�

GLLGHQWLILNDVL� VHEDJDL� NXOWLYDU� &RGH� �;D��� ;D���

PXQJNLQ� EHUJXQD� VHEDJDL� SDGL� GLIHUHQVLDO� XQWXN�

PHQJXML� SDWRWLSH�UDV� SDWRJHQ�;RR� WHUWHQWX� \DQJ� DGD�

GL�-DZD�%DUDW�� 

'DODP� SHQHOLWLDQ� LQL�� KDQ\D� JDOXU� GHQJDQ� GXD�

VDPSDL� OLPD� NRPELQDVL� JHQ� WDKDQ� WHUKDGDS� ;RR�

PHQXQMXNNDQ�SHQXUXQDQ�NHSDUDKDQ�SHQ\DNLW�+'%�GL�

ODSDQJDQ�� *DOXU� GHQJDQ� NRPELQDVL� OLPD� JHQ�

�,5%%���GDQ�,5%%����OHELK�WDKDQ�WHUKDGDS�SDWRJHQ�

+'%��6HODLQ� LWX��NRPELQDVL�GDUL�GXD�JHQ�;D��;D���

OHELK�WDKDQ�GLEDQGLQJNDQ�JHQ�WXQJJDO�;D��DWDX�;D���

VDMD�� 3HQJJDEXQJDQ� ;D�� DWDX� ;D��� GHQJDQ� JHQ�

NHWDKDQDQ� ODLQQ\D� MXJD� GDSDW� PHQLQJNDWNDQ�

NHWDKDQDQ��0HQDULNQ\D��ELOD�GLNRPELQDVLNDQ�GHQJDQ�

JHQ� [D��� VHSHUWL� SDGD� ,5%%���� UHDNVL�+'%� VHGLNLW�

OHELK� EHUDW�� ROHK� NDUHQD� LWX� [D��� WLGDN� GLVDUDQNDQ�

XQWXN�GLJXQDNDQ�GDODP�NRPELQDVL�JDOXU� 

3HUNHPEDQJDQ� WHUEDUX� GDODP� ELGDQJ� NORQLQJ�

JHQ� XQWXN� NHWDKDQDQ� WHUKDGDS� SHQ\DNLW� XWDPD�

�8WDPL� HW� DO��� ������ PHPXQJNLQNDQ� SHQJJDEXQJDQ�

JHQ� XQWXN� NHWDKDQDQ� WHUKDGDS� SDWRWLSH� WHUWHQWX� NH�

GDODP� JHQRWLSH� GHQJDQ� NHWDKDQDQ� NXDQWLWDWLI�



  ���� 

6XU\DGL�GDQ�NDGLU�-�3DWRJQLVLWDV�,VODW�%DNWHUL�;DQWKRPRQDV�RU\]DH�SY�RU\]DH��GDQ�3HPDQWDXDQ�3HQ\DNLW�+DZDU�'DXQ� 

 

�KRUL]RQWDO� UHVLVWDQFH��� .HWHUVHGLDDQ� SHWD� OLQNDJH�

PROHNXO�SDGL�PHPXQJNLQNDQ�XQWXN�PHQJLGHQWLILNDVL�

FHSDW�GDQ�PHORNDOLVDVL�EHEHUDSD�JHQ�NHWDKDQDQ�+'%�

�6DQFKH]�HW�DO����������'HQJDQ�PHQDQGDL� VHWLDS�JHQ�

GHQJDQ� SHQDQGD� PROHNXOHU� \DQJ� WHUNDLW� HUDW� GDQ�

PHODNXNDQ� DQDOLVLV� JHQHWLN� \DQJ� OXDV��

PHPXQJNLQNDQ� PHQJLGHQWLILNDVL� WDQDPDQ� \DQJ�

WDKDQ� KDVLO� SHUVLODQJDQ� DQWDUD� JDOXU� 1,/� GHQJDQ�

SODVPD� QXWIDK� ORNDO� SDGL� ,QGRQHVLD�� 3HQHOLWLDQ� LQL�

MXJD� PHQXQMXNNDQ� NRPELQDVL� JHQ�5� �SLUDPLGD� JHQ��

EHUSRWHQVL� XQWXN� GLNHPEDQJNDQ� PHQMDGL� NXOWLYDU�

\DQJ� OHVWDUL� WHUKDGDS�+'%��2OHK� NDUHQD� LWX�� FRQWRK�

SHQJJXQDDQ� NRPELQDVL� JHQ� GDODP� SHQHOLWLDQ�

SHQJHORODDQ� SHQ\DNLW� +'%� SDGD� SDGL� GL� &LDQMXU��

-DZD� %DUDW�� VDQJDW� EHUPDQIDDW�� .RPELQDVL�

SHQDQDPDQ�FDPSXUDQ�WLJD�GDQ�HPSDW�NRPELQDVL�JHQ�

XWDPD�XQWXN�PHQJDWDVL�+'%��VHUWD�SHPDQWDXDQ�UXWLQ�

SRSXODVL�SDWRWLSH�SDWRJHQ�PDVLK�SHUOX�GLODNXNDQ� 

,QIRUPDVL� \DQJ� GLSHUROHK� GDODP� SHQHOLWLDQ� LQL�

PHQ\DUDQNDQ� XQWXN� SHQ\HEDUDQ� JHQ� NHWDKDQDQ� GL�

ZLOD\DK� WHUVHEXW� �&LDQMXU��� .DUHQD� NHPDPSXDQ�

SDWRJHQ� GDSDW� PHQJDWDVL� JHQ� XWDPD� GHQJDQ� FHSDW�

�0HZ� HW� DO��� ������� PDND� VDODK� VDWX� WDQWDQJDQ�

SHQWLQJ� GDUL� SHQHOLWLDQ� LQL� DGDODK� SHUOXQ\D�

PHQJHPEDQJNDQ� VWUDWHJL� SHQ\HEDUOXDVDQ� JHQRWLSH�

WHUWHQWX� \DQJ� PHQJDQGXQJ� JHQ� WDKDQ� +'%� XQWXN��

PHPDNVLPDONDQ� GD\D� WDKDQ� OHVWDUL� GL� ORNDVL� \DQJ�

EHUEHGD� 

 

.(6,038/$1� 

(PSDW� NHORPSRN� YLUXOHQVL� GDUL� ��� LVRODW� ;RR�

GLLGHQWLILNDVL� PXODL� GDUL� YLUXOHQVL� WLQJJL� VDPSDL�

UHQGDK� EHUGDVDUNDQ� WDQJJDS� LQIHNVL� SDGD� SDGL�

GHQJDQ� JHQ� WXQJJDO�� (PSDW� LVRODW� ;RR� ���G�� ��G��

��G��GDQ���G��PHQXQMXNNDQ�YLUXOHQVL�WLQJJL�WHUKDGDS�

NHWLJD� JHQ� ;D��� [D�� GDQ�;D���� ,VRODW� �G�� ��G� GDQ�

��G� PHQXQMXNNDQ� YLUXOHQVL� WHUKDGDS� ;D�� GDQ� [D���

VHPHQWDUD�GXD�LVRODW���G�GDQ��G��GDQ�VDWX�LVRODW���G��

PDVLQJ-PDVLQJ� KDQ\D� YLUXOHQ� WHUKDGDS� [D�� GDQ�

;D��� 

+DVLO� SHPDQWDXDQ� PHQJLQGLNDVLNDQ� EDKZD� ���

SDGL� 1,/� PHQXQMXNNDQ� WLQJNDW� NHWDKDQDQ� WLQJJL�

WHUKDGDS� LVRODW� ;RR� GRPLQDQ� GL� GL� &LDQMXU�� -DZD�

%DUDW�� VHPHQWDUD� ��� SDGL� 1,/� ODLQQ\D� EHUHDNVL�

UHQWDQ��3DGL�1,/�GHQJDQ�NRPELQDVL�GXD�VDPSDL�OLPD�

JHQ� WDKDQ� PHQXQMXNNDQ� WLQJNDW� NHWDKDQDQ� WLQJJL�

WHUKDGDS�+'%��*DOXU�,5%%���PHPEDZD�HPSDW�JHQ�

NHWDKDQDQ� �;D��� ;D��� [D���� ;D���� GDQ� ,5%%���

�PHPEDZD� OLPD� JHQ� WDKDQ�� PHQXQMXNNDQ� UHDNVL�

WDKDQ�WHUKDGDS�+'%�� 

*DOXU� SDGL� 1,/� \DLWX� ,5%%��� GDQ� ,5%%���

GHQJDQ� NRPELQDVL� GXD� JHQ� NHWDKDQDQ� �;D��� ;D���

GDSDW� GLJXQDNDQ� VHEDJDL� PDWHUL� JHQHWLN� \DQJ�

SRWHQVLDO� GDODP� SURJUDP� SHPXOLDDQ� XQWXN�

PHQJHPEDQJNDQ� NXOWLYDU� SDGL� GHQJDQ� NHWDKDQDQ�

EHUVSHNWUXP�OXDV�WHUKDGDS�SRSXODVL�;RR�GL�&LDQMXU� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQHOLWLDQ� LQL� GLGXNXQJ� ROHK� $3%1� NRGH�

3UR\HN� 1R�� ������������� 3HQXOLV� PHQJXFDSNDQ�

WHULPD� NDVLK� NHSDGD� 'U�� 3XML� /HVWDUL� DWDV� NRPHQWDU�

GDQ�VDUDQ�GDODP�SHQXOLVDQ�QDVNDK��MXJD�SHQJKDUJDDQ�

NHSDGD� UHNDQ-UHNDQ� WHNQLVL�� 6GU� 6LWL� $PLQDK� GDQ�

-DMDQJ� �%%� %LRJHQ��� (OLQ� GDQ� 6XZDUVD� �%%� 3DGL��

DWDV�EDQWXDQ�WHNQLV�VHODPD�SHODNVDQDDQ�SHQJXMLDQ�GL�

ODERUDWRULXP��5XPDK�.DFD�GDQ�ODSDQJDQ� 

 

'$)7$5�3867$.$ 

$GKLNDUL��7�%���DQG�%DVQ\D��5�&���������9LUXOHQFH�RI�;DQWKRPR�
QDV� RU\]DH� SY�� RU\]DH� RQ� ULFH� OLQHV� FRQWDLQLQJ� VLQJOH� UH�
VLVWDQFH�JHQHV�DQG�JHQH�FRPELQDWLRQV��3ODQW�'LVHDVH��������
SS�����-��� 

&DWHQ��&�(���������7KH�FRQFHSW�RI�UDFH�LQ�SODQW�SDWKRORJ\��:ROIH��
0�6�DQG�&DWHQ��&�(�� �HGV���3RSXODWLRQV�RI�SODQW�SDWKRJHQV��
WKHLU� G\QDPLFV� DQG� JHQHWLFV�� %ODFNZHOO� 6FLHQWLILF� 3XEOLFD�
WLRQV��2[IRUG��SS����-��� 

'HYDGDWK�� 6��� ������&KHPLFDO� FRQWURO� RI� EDFWHULDO� EOLJKW� RI� ULFH��
SS�&KHPLFDO� FRQWURO� RI� EDFWHULDO� EOLJKW� RI� ULFH��3URFHHGLQJ�
,QWHUQDW
O�� ,QWHUQDWLRQDO� :RUNVKRS� RQ� %DFWHULDO� %OLJKW� RI�
5LFH��,55,��3KLOLSSLQHV��SS���-��� 

'LQK��+�'���2DQK��1�.��� 7RDQ��1�'���'X�� 3�9��� DQG� /RDQ�� /�&���
������3DWKRW\SH�SURILOH� RI�;DQWKRPRQDV�RU\]DH�SY��RU\]DH�
LVRODWHV� IURP� WKH� ULFH� HFRV\VWHP� LQ� &XXORQJ� ULYHU� GHOWD��
2PRQULFH�����SS�����-���� 

*QDQDPDQLFNDP�� 6�6��� 3UL\DGDULVLQL�� 9�%��� 1DUD\DQDQ�� 1�1���
9DVXGHYDQ��3��DQG�.DYLWKD��6���������$Q�RYHUYLHZ�RI�EDFWH�
ULDO�EOLJKW�GLVHDVH�RI�ULFH�DQG�VWUDWHJLHV�IRU�LWV�PDQDJHPHQW��
&XUUHQW�6FLHQFH���������SS������-����� 

+LIQL��5�+��DQG�.DUGLQ��0�.���������3HQJHORPSRNDQ� LVRODW�;DQ�
WKRPRQDV� RU\]DH� SY�� RU\]DH� GHQJDQ� PHQJJXQDNDQ� JDOXU�
LVRJHQLN�SDGL�,55,��-XUQDO�+D\DWL����SS�����-��� 

+XDQJ��1���$QJHOHV��(�5���'RPLQJR��-���0DJSDQWD\��*���6LQJK��6���
=KDQJ��*���.XPDUDYDGLYHO��1���%HQQHWW��-��DQG�.KXVK��*�6���
������3\UDPLGLQJ�RI�EDFWHULDO�EOLJKW�UHVLVWDQFH�JHQHV�LQ�ULFH��
PDUNHU-DVVLVWHG�VHOHFWLRQ�XVLQJ�5)/3�DQG�3&5��7KHRUHWLFDO�
$SSOLHG�*HQHWLFV�����SS�����-���� 

,55,�� ������ 6WDQGDUG� HYDOXDWLRQ� V\VWHP� IRU� ULFH�,55,�� ������
6WDQGDUG� HYDOXDWLRQ�V\VWHP�IRU� ULFH�� ,1*(5�,55,��0DQLOD��
WKH�3KLOLSLQQHV�,55,��0DQLOD��WKH�3KLOLSSLQHV��SS������ 

.DXIIPDQ��+�(���5HGG\��$�3�.���+VLHK��6�3�<�� DQG�0HUFD�� 6�'���
������ $Q� LPSURYHG� WHFKQLTXH� IRU� HYDOXDWLQJ� UHVLVWDQFH� RI�
ULFH�YDULHWLHV�WR�;DQWKRPRQDV�RU\]DH��3ODQW�'LVHDVH�5HSRUW�
HU�����SS�����-���� 

.LP��-�6���*ZDQJ��-�*���3DUN��.�+��DQG�6KLP�&�.���������(YDOXD�
WLRQ�RI�EDFWHULDO�EOLJKW�UHVLVWDQFH�XVLQJ�613�DQG�676�SDUNHU
-DVVLVWHG�VHOHFWLRQ�LQ�DURPDWLF�ULFH�JHUPSODVP��3ODQW�3DWKRO�
RJ\�-RXUQDO��������SS�����-���� 

.KXVK�*�6���0DFNLOO��'�-��DQG�6LGKX��*�6��������%UHHGLQJ�ULFH�IRU�
UHVLVWDQFH�WR�EDFWHULDO�EOLJKW��3URFHHGLQJ�RI�WKH�,QWHUQDWLRQ�



���� 

%HULWD�%LRORJL��������-�$JXVWXV������ 

 

DO� :RUNVKRS� RQ� %DFWHULDO� EOLJKW� RI� 5LFH�� ,QWHUQDWLRQDO�
5LFH�5HVHDUFK�,QVWLWXWH��0DQLOD��3KLOLSSLQHV��SS�����-���� 

.RFK�� 0�� �����0HWKRGV� DVVVHVPHQW� RI� UHVLVWDQFH� WR� EDFWHULDO�
EOLJKW� ��SS� ,Q� %DFWHULDO� %OLJKW� RI� 5LFH�0HWKRGV� DVVHVV�
PHQW� RI� UHVLVWDQFH� WR� EDFWHULDO� EOLJKW�� 3URFHHGLQJ� RI� WKH�
,QWHUQDWLRQDO�:RUNVKRS�RQ�%DFWHULDO�EOLJKW�RI�5LFH��,55,��
3KLOLSSLQHV��SS����� 

/HXQJ��+���1HOVRQ��5�-��DQG�/HDFK��-�(���������3RSXODWLRQ�VWUXF�
WXUH�RI�SODQW�SDWKRJHQLF�IXQJL�DQG�EDFWHULD��$GYDQFH�3ODQW�
3DWKRORJ\�����SS�����-���� 

0DQQDQ�� 6��� 0DOLN�� 6�$��� $KDPDG�� ,��� 0LU]D�� -�,�� DQG� $NKWDU��
0�$���������6WXGLHV�RQ�YLUXOHQFH�RI�ORFDO�LVRODWHV�RI�;DQ�
WKRPRQDV� RU\]DH� SY��RU\]DH��3DNLVWDQ� -RXUQDO� RI� %RWDQ\�
�������SS�����-���� 

0HZ��7�:���9HUD�&UX]��&�0��DQG�0HGDOOD��(�6���������&KDQJHV�
LQ� UDFH� IUHTXHQF\� RI� ;DQWKRPRQDV� RU\]DH� SY�� RU\]DH� LQ�
UHVSRQVH�WR�ULFH�FXOWLYDUV�SODQWHG�LQ�WKH�3KLOLSSLQHV��3ODQW�
'LVHDVH�����SS������-����� 

0XQHHU�� 1��� 5DIL�� $�� DQG� $NKWDU�� 0�$��� ������ ,VRODWLRQ� DQG�
FKDUDFWHUL]DWLRQ� RI� ;DQWKRPRQDV� RU\]DH� SY�� RU\]DH� LVR�
ODWHV� IURP�1RUWK�:HVW� IURQWLHU� SURYLQFHV� �1:)3�� 3DNL�
VWDQ��6DUKDG�-RXUQDO�RI�$JULFXOWXUH��������SS�����-���� 

1DILVDK�� 'DUDMDW�� $�$��� 6XSULKDWQR�� %�� DQG� 7ULQ\�� 6�.�� ������
+HULWDELOLWDV� NDUDNWHU� NHWDKDQDQ� KDZDU� GDXQ� EDNWHUL� GDUL�
WLJD� SRSXODVL� WDQDPDQ� SDGL� KDVLO� VHOHNVL� GDXU� VLNOXV� SHU�
WDPD�� 3HQHOLWLDQ� 3HUWDQLDQ� 7DQDPDQ� 3DQJDQ� ������� SS��
���-���� 

1DUD\DQDQ��1�1���%DLVDNK��1���9HUD�&UX]��&�0���*QDQDPDQLFN�
DP�� 6�6��� 'DWWD�� .�� DQG� 'DWWD�� 6�.��� ������ 0ROHFXODU�
EUHHGLQJ�IRU�WKH�GHYHORSPHQW�RI�EODVW�DQG�EDFWHULDO�EOLJKW�
UHVLVWDQFH� LQ� ULFH� FY� ,5���� &URS� 6FLHQFH� ���� SS�� ����-

����� 
2JDZD��7���<DPDPRWR��7���.KXVK��*�6���0HZ��7�:��DQG�.DNX��

+���������1HDU�LVRJHQLF�OLQHV�DV�GLIIHUHQWLDOV�IRU�UHVLVWDQFH�
WR�EDFWHULDO�EOLJKW� RI� ULFH��5LFH�*HQHWLF�1HZVOHWWHU� ���SS��
����-���� 

6DQFKH]��$�&���%UDU��'�6���+XDQJ��1��� /L�� =�� DQG�.KXVK��*�6���
������ 6HTXHQFH� WDJJHG� VLWH� PDUNHU-DVVLVWHG� VHOHFWLRQ� IRU�
WKUHH� EDFWHULDO� EOLJKW� VWXG\� RQ� WKH� XVH� RI� FRPELQDWLRQ�
UHVLVWDQFH�JHQHV�LQ�ULFH��&URS�6FLHQFH�����SS�����-���� 

6KDQWL��0�/���9DUPD��&�0�.���3UHPDODWKD��3���'HYL��*�/���=HKU��
8�� DQG� )UHHPDQ�� :��� ������ 8QGHUVWDQGLQJ� WKH� EDFWHULDO�
EOLJKW� SDWKRJHQ-FRPELQLQJ� SDWKRW\SLQJ� DQG� PROHFXODU�

PDUNHU� VWXGLHV�� ,QWHUQDWLRQDO� -RXUQDO� RI�3ODQW� 3DWKRORJ\�
������SS����-��� 

6XGLU�� 6XSULKDQWR� GDQ� .DGLU�� 7�6��� ������ ,GHQWLILNDVL� SDWRWLSH�
;DQWKRPRQDV� RU\]DH� SY�� RU\]DH�� SHQ\HEDE� SHQ\DNLW� KD�
ZDU� GDXQ� EDNWHUL� GL� VHQWUD� SURGXNVL� SDGL� GL� -DZD��
3HQHOLWLDQ�3HUWDQLDQ�7DQDPDQ�3DQJDQ��������SS����-���� 

6XU\DGL�� <�� DQG� .DGLU�� 7�6��� ������ 'HWHFWLRQ� RI� ;�� RU\]DH� SY�
RU\]DH� E\�1&0-(/,6$� LQ� QDWXUDOO\� LQIHFWHG� ULFH� SODQWV��
,QWHUQDWLRQDO�5LFH�5HVHDUFK�1HZVOHWWHU��������SS����-��� 

6XU\DGL�� <��� 6DPXGUD�� ,�0��� 3UL\DWQR�� 7�3��� 6XVLORZDWL�� '�1���
/HVWDUL��3���)DWLPDK�DQG�.DGLU��7�6���������'HWHUPLQDWLRQ�
RI� SDWKRW\SHV� IURP� ,QGRQHVLDQ� ;DQWKRPRQDV� RU\]DH� SY��
RU\]DH�SRSXODWLRQ�FDXVLQJ�EDFWHULDO� OHDI� EOLJKW� DQG� WKHLU�
UHDFWLRQV� RQ� GLIIHUHQWLDO� ULFH��0DNDUD� -RXUQDO� RI� 6FLHQFH�
�������SS�����-����� 

6XZDUQR��/XELV��(���$OLGDZDWL��6RPDQWUL��,�+���0LQDQW\RULQL�DQG�
%XVWDPDQ�� 0��� ������ 3HUEDLNDQ� YDULHWDV� SDGL� PHODOXL�
VHOHNVL�GHQJDQ�PDUNDK�PROHNXOHU�GDQ�NXOWXU�DQWHU��3URVLG�
LQJ�+DVLO�3HQHOLWLDQ�5LQWLVDQ�GDQ�%LRWHNQRORJL�7DQDPDQ��
SS����-��� 

8WDPL�� '�:��� /HVWDUL�� 3�� DQG� .RHUQLDWL�� 6��� ������ $� UHODWLYH�
H[SUHVVLRQ� RI� ;D�� JHQH� FRQWUROOLQJ� EDFWHULDO� OHDI� EOLJKW�
UHVLVWDQFH� LQ� ,QGRQHVLDQ� ORFDO� ULFH� SRSXODWLRQ� �2�� VDWLYD�
/���-RXUQDO�&URS�6FLHQFH�DQG�%LRWHFKQRORJ\���������SS���
-�� 

9HUD�&UX]��&�0���$UGDOHV��(�<��� 6NLQQHU��'�=��� 7DODJ�� -���1HO�
VRQ��5�-���/RXZV��)�-���/HXQJ��+���0HZ��7�:��DQG�/HDFK��
-�(��� ������0HDVXUHPHQW� RI� KDSORW\SLF� YDULDWLRQ� LQ�;DQ�
WKRPRQDV�RU\]DH�SY��RU\]DH�ZLWKLQ� D� VLQJOH�ILHOG�E\�UHS-

3&5� DQG�5)/3� DQDO\VLV��3K\WRSDWKRORJ\� ���� SS�� � ����-

����� 
9HUD�&UX]��&�0���%DL��-���2QD��,���/HXQJ��+���1HOVRQ��5�-���0HZ��

7�:�� DQG� /HDFK�� -�(��� ������ 3UHGLFWLQJ� GXUDELOLW\� RI� D�
GLVHDVH� UHVLVWDQFH� JHQH� EDVHG� RQ� DQ� DVVHVVPHQW� RI� WKH�
ILWQHVV� ORVV� DQG� HSLGHPLRORJLFDO� FRQVHTXHQFHV� RI� DYLUX�
OHQFH�JHQH�PXWDWLRQ��31$6���������SS�������-������ 

<RVKLPXUD��$���/HL�� -�;���0DVWXPRWR��7���7VXQHPDWVX��+���<R�
VKLPXUD�� 6��� ,ZDWD��1��� %DURLGDQ��0�5���0HZ�� 7�:�� DQG�
1HOVRQ��5�-��� ������$QDO\VLV� DQG�S\UDPLGLQJ� RI� EDFWHULDO�
EOLJKW� UHVLVWDQFH� JHQHV� LQ� ULFH� E\� XVLQJ� '1$� PDUNHUV��
3URFHHGLQJ�RI�WKH�7KLUG�,QWHUQDWLRQDO�5LFH�*HQHWLFV�6\P�
SRVLXP�� ,QWHUQDWLRQDO� 5LFH� 5HVHDUFK� ,QVWLWXWH�� 0DQLOD��
3KLOLSSLQH��SS�����-���� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK� MXU QDO� \DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL� ELGDQJ�ELRORJL�GDQ� LOPX -LOPX�WHUNDLW� GL� ,QGRQHVLD��%HULWD�
%LRORJL�PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�
DWDX�WLGDN�VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW�KDUXV�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK�PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS� WR� GDWH�� 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ� 

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP��$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX��+DO�\DQJ�GLWLQMDX�PHOLSXWL�VHJDOD�VHVXDWX�\DQJ�UHOHYDQ�WHUKDGDS�WRSLN�WLQMDXDQ�\DQJ�PHPEHULNDQ�JDPEDUDQ� µVWDWH�RI�WKH�DUW¶��PHOL�
SXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�XODQJ�
LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�%DKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU�� 
�� -XGXO 
 -XGXO�GLEHULNDQ�GDODP�EDKDVD�,QGRQHVLD�GDQ�LQJJULV��-XGXO��KDUXV�VLQJNDW��MHODV�GDQ�PHQFHUPLQNDQ�LVL�QDVNDK�GHQJDQ�GLLNXWL�ROHK�QDPD�VHUWD�

DODPDW�VXUDW�PHQ\XUDW�SHQXOLV�GDQ�DODPDW�HPDLO���1DPD�SHQXOLV�XQWXN�NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ��$EVWUDN�GDODP�%DKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�%DKDVD�,QGRQHVLD��(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN�� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ��3HUOX�GLVHEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ�WHUNDLW�
GHQJDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�� 

�� %DKDQ�GDQ�FDUD�NHUMD 
 %DKDQ�GDQ� FDUD�NHUMD� EHULVL� LQIRUPDVL�PHQJHQDL�PHWRGH� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�� �3DGD�EDJLDQ� LQL� EROHK�GLEXDW� VXE-MXGXO� \DQJ�

VHVXDL� GHQJDQ� WDKDSDQ� SHQHOLWLDQ��0HWRGD� KDUXV� GLSDSDUNDQ� GHQJDQ� MHODV� VHVXDL� GHQJDQ� VWDQGDU� WRSLN� SHQHOLWLDQ� GDQ� GDSDW� GLXODQJ� ROHK�
SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVLQ\D�GDQ�DSDELOD�DGD�PRGLILNDVL�PDND�KDUXV�
GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�KDO�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 +DVLO�PHPXDW�GDWD�DWDXSXQ�LQIRUPDVL���XWDPD�\DQJ�GLSHUROHK�EHUGDVDUNDQ�PHWRGD�\DQJ�GLJXQDNDQ��$SDELOD�LQJLQ�PHQJDFX�SDGD�VXDWX�WDEHO�

JUDILN�GLDJUDP�DWDX�JDPEDU��PDND�KDVLO�\DQJ�WHUGDSDW�SDGD�EDJLDQ�WHUVHEXW�GDSDW�GLXUDLNDQ�GHQJDQ�MHODV�GHQJDQ�WLGDN��PHQJJXQDNDQ�NDOLPDW�
µ/LKDW�7DEHO��¶��$SDELOD�PHQJJXQDNDQ�QLODL�UDWD-�UDWD�PDND�KDUXV�PHQ\HUWDNDQ�SXOD�VWDQGDU�GHYLDVLQ\D�� 

�� 3HPEDKDVDQ 

 3HPEDKDVDQ�EXNDQ�PHUXSDNDQ�SHQJXODQJDQ�GDUL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ���DUWL�DWDX�PDNQD�GDUL�KDVLO�
\DQJ�GLGDSDW�WHUVHEXW��%LOD�PHPXQJNLQNDQ��KDVLO�SHQHOLWLDQ�LQL�GDSDW�GLEDQGLQJNDQ�GHQJDQ�VWXGL�WHUGDKXOX� 

�� .HVLPSXODQ 

 .HVLPSXODQ� EHULVL� LQIRPDVL� \DQJ� PHQ\LPSXONDQ� KDVLO� SHQHOLWLDQ�� VHVXDL� GHQJDQ� WXMXDQ� SHQHOLWLDQ�� GDQ� SHQHOLWLDQ� EHULNXWQ\D� \DQJ� ELVD�
GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

 %DJLDQ�LQL�EHULVL�XFDSDQ�WHULPD�NDVLK�NHSDGD�VXDWX�LQVWDQVL�MLND�SHQHOLWLDQ�LQL�GLGDQDL�DWDX�GLGXNXQJDQ�ROHK�LQVWDQVL�WHUVHEXW��DWDXSXQ�NHSDGD�
SLKDN�\DQJ�PHPEDQWX�ODQJVXQJ�SHQHOLWLDQ�DWDX�SHQXOLVDQ�DUWLNHO�LQL� 

��� 'DIWDU�SXVWDND 

 3DGD�EDJLDQ�LQL��WLGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��ODSRUDQ��
DWDX��NRPXQLNDVL�SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�
XS�WR�GDWH�\DQJ�VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV�GDQ�SHQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

 

 

 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�0LFURVRIW�:RUG��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ� %DKDVD� ,QGRQHVLD�� DQJND� GHVLPDO� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� NRPD� ���� GDQ� GLWXOLV� GHQJDQ� PHQJJXQDNDQ� WLWLN� ���� ELOD�
PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�DGDODK�����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�
NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV�� 
�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� GLWXOLV� GHQJDQ� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� PHQJJXQDNDQ  

,QWHUQDWLRQDO�&RGH�RI�%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�PHQJJXQDNDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���
XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI��1RPHQFODWXUH� IRU�$ OJDH��)XQJL�DQG�3ODQW��,&)$)3���,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD�
�,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO��3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�
GLODNXNDQ� SDGD� EDJLDQ� GHVNULSVL� WDNVRQ�� PLVDOQ\D� SDGD� QDVNDK� WDNVRQRPL�� 3HQXOLVDQ� QDPD� WDNVRQ� XQWXN� ELGDQJ� ODLQQ\D� WLGDN� SHUOX�
PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX�� 
�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ��� 
�� 7DEHO� 

7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�
GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�
JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 
 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�JDPEDU�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO��.HWHUDQJDQ�\DQJ�PHQ\HUWDL�

JDPEDU�KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�
����GSL��XQWXN�OLQH�GUDZLQJ�PLQLPDO����GSL���� 



�� 'DIWDU�3XVWDND 
 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�
PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI���������3HQXOLVDQ�GDIWDU�SXVWDND�DGDODK�VHEDJDL�EHULNXW� 

D� -XUQDO 
 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 
 $JXVWD��$���0DHKDUD��6���2KDVKL��.���6LPDQMXQWDN��3��DQG�6KLEX\D��+���������6WHUHRVHOHFWLYH�R[LGDWLRQ�DW�&-��RI�IODYDQV�E\�WKH�HQGRSK\WLF�
IXQJXV�'LDSRUWKH�VS��LVRODWHG�IURP�D�WHD�SODQW��&KHPLFDO�DQG�3KDUPDFHXWLFDO�%XOOHWLQ����������SS�����-����� 

E���%XNX 

 0HUQD��7��DQG�$O-7KDQL��)�)���������&RUSRUDWH�5LVN�0DQDJHPHQW���QG��HG��-RKQ�:HOO\�DQG�6RQV�/WG��(QJODQG� 
F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 
 )LGLDQD��)���7UL\XZRQR� ,� DQG�5LGXZDQ��$���������=DNDK�3HUVSHFWLYHV�DV�D�6\PERO�RI�,QGLYLGXDO�DQG�6RFLDO�3LHW\��'HYHORSLQJ�5HYLHZ�RI�
WKH�0HDGLDQ�6\PEROLF� ,QWHUDFWLRQLVP��*OREDO�&RQIHUHQFH�RQ�%XVLQHVV�DQG�)LQDQFH�3URFHHGLQJV��7KH�,QVWLWXWH� RI�%XVLQHVV� DQG� �)LQDQFH�
5HVHDUFK��������SS������-���� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 %DUWK��0�(���������)DLU�9DOXHV�DQG�)LQDQFLDO�6WDWHPHQW�9RODWLOLW\��,Q��%RULR��&���+XQWHU��:�&���.DXIPDQ��*�*���DQG�7VDWVDURQLV��.��HGV���
7KH�0DUNHW�'LFLSOLQH�$FURVV�&RXQWULHV�DQG�,QGXVWULHV��0,7�3UHVV��&DPEULGJH� 

H�� 7KHVLV��VNULSVL�GDQ�GLVHUWDVL� 
 :LOOLDPV��-�:���������3OD\LQJ�WKH�&RUSRUDWH�6KHOO�*DPH��7KH�)RUHQVLF�$FFRXQWLQJ�DQG�,QYHVWLJDWLRQ�,QGXVWU\��/DZ��DQG�WKH�0DQDJHPHQW�
RI�2UJDQL]DWLRQDO�$SSHDUDQFH��'LVVHUWDWLRQ��*UDGXDWH�3URJUDPPH�LQ�6RFLRORJ\��<RUN�8QLYHUVLW\��7RURQWR��2QWDULR� 

I�� $UWLNHO�RQOLQH� 
 $UWLNHO� \DQJ� GLXQGXK� VHFDUD� RQOLQH� GLWXOLV� GHQJDQ�PHQJLNXWL� IRUPDW� \DQJ� EHUODNX� XQWXN� MXUQDO�� EXNX� DWDXSXQ� WKHVLV� GHQJDQ� GLOHQJNDSL�
DODPDW�VLWXV�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�PLVDOQ\D� ODSRUDQ�
SHUMDODQDQ�PDXSXQ�DUWLNHO�GDUL�ODPDQ�ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 +LPPDQ�� /�0��� ������$�0RUDO�&KDQJH��%XVLQHVV�(WKLFV�$IWHU�(QURQ��6DQ�'LHJR�8QLYHUVLW\�3XEOLFDWLRQ�� KWWS�HWKLFV�VDQGLHJR�HGX�/0+��
RSHG�(QURQ�LQGH[�DVS�� �DFFHVVHG����-DQXDUL�������ELOD�QDVNDK�GLWXOLV�GDODP�EDKDVD� LQJJULV�DWDX��GLDNVHV����-DQXDUL�������ELOD�QDVNDK�
GLWXOLV�GDODP�EDKDVD�LQGRQHVLD 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK� 
6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ� EHULVL�KDN�DOLK�
WHUELW� QDVNDK� WHUPDVXN� KDN� XQWXN�PHPSHUEDQ\DN� DUWLNHO� GDODP� EHUEDJDL� EHQWXN� NHSDGD� SHQHUELW� %HULWD� %LRORJL�� 6HGDQJNDQ� SHQXOLV� WHWDS� EHUKDN�
XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ��)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK�\DQJ�
PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�WLGDN�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ��� 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ� 
6HWLDS�QDVNDK�\DQJ�SHQHOLWLDQQ\D��PHOLEDWNDQ�KHZDQ��WHUXWDPD�PDPDOLD��VHEDJDL�RE\HN�SHUFREDDQ���SHQHOLWLDQ��ZDMLE�PHQ\HUWDNDQ�¶HWKLFDO�FOHDUDQFH�
DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

/HPEDU�LOXVWUDVL�VDPSXO� 
*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK�\DQJ�GLSXEOLNDVL�SDGD�HGLVL�WHUVHEXW��2OHK�NDUHQD�LWX��
VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVLQ\D�GLKDUDSNDQ�GDSDW�PHQJLULPNDQ�LOXVWUDVL�DWDX�IRWR�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GHQJDQ� GLVHUWDL�NHWHUDQJDQ�
VLQJNDW�LOXVWUDVL�DWDX�IRWR�GDQ�QDPD�SHPEXDW�LOXVWUDVL�DWDX�SHPEXDW�IRWR� 

3URRIV� 
1DVNDK�SURRIV�DNDQ�GLNLULP�NH�SHQXOLV�GDQ�SHQXOLV�GLZDMLENDQ�XQWXN�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL��1DVNDK�SURRIV�KDUXV�
GLNLULP�NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD��� 

1DVNDK�FHWDN� 
6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�
FRUUHVSRQGLQJ�DXWKRU� 
 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�VHFDUD�RQOLQH�NH�ZHEVLWH�EHULWD�ELRORJL��KWWS���H-MRXUQDO�ELRORJL�OLSL�JR�LG�LQGH[�SKS�EHULWDBELRORJL 

$ODPDW�NRQWDN 
5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 
&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

7HOS�����-��-���������)D[�����-��-���������������������������� 
(PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG�DWDX 
MXUQDOEHULWDELRORJL#JPDLO�FRP 
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