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7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�SHQJDUXK�SHQHEDQJDQ�KXWDQ�WDQDPDQ�WHUKDGDS�DOLUDQ�VXQJDL�GDQ�
VHGLPHQWDVL��3HQHOLWLDQ�GLODNVDQDNDQ�GL�NDZDVDQ�KXWDQ�WDQDPDQ� �GL�3HUDZDQJ��3URSLQVL�5LDX���7HNQLN�\DQJ�(��SHOOLWD
GLJXQDNDQ�DGDODK�PHWRGH�SHQJXNXUDQ�QHUDFD�DLU�GHQJDQ�PHQJJXQDNDQ�VDWXDQ�SHQJDPDWDQ�EHUXSD�PLNUR�'$6��
+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� DNLEDW� SHQHEDQJDQ� GHQJDQ� VLVWHP� WHEDQJ� KDELV� WHODK� PHQ\HEDENDQ�
SHQLQJNDWDQ�DOLUDQ�VXQJDL�VHEHVDU��������SDGD�SHULRGH���VDPSDL���EXODQ�VHWHODK�SHQHEDQJDQ�GDUL�UDWD�UDWD������PP�
SHU�EXODQ��VHEHOXP�SHQHEDQJDQ��PHQMDGL�������PP�SHU�EXODQ��VHWHODK�SHQHEDQJDQ��VHUWD�PHQLQJNDWNDQ�NRHILVLHQ�
OLPSDVDQ�SHUPXNDDQ�EXODQDQ�VHEHVDU��������\DNQL�GDUL�������PHQMDGL��������.HJLDWDQ�SHQHEDQJDQ�PHQ\HEDENDQ�
SHQLQJNDWDQ�VHGLPHQ�EXODQDQ�VHEHVDU��������GDUL������WRQ�SHU�KD�SHU�EXODQ�VHEHOXP�SHQHEDQJDQ�PHQMDGL������WRQ�
SHU�KD�SHU�EXODQ�VHWHODK�SHQHEDQJDQ���

.DWD�NXQFL�� �GHELW��KXWDQ�WDQDPDQ��VHGLPHQ�GDQ�WHEDQJ�KDELV(��3HOOLWD�

,��3(1'$+8/8$1

+XWDQ�VHULQJ�GL\DNLQL�PHQMDGL�WXWXSDQ�ODKDQ�
\DQJ� SDOLQJ� EDLN� GDODP� PHQMDJD� IXQJVL�
KLGURRURORJLV�GDHUDK�DOLUDQ�VXQJDL��'$6���+XWDQ�
EHVHUWD� NRPSRQHQ� HNRVLVWHPQ\D� PHUXSDNDQ�
VLVWHP� SHQJDWXV� \DQJ� EHUIXQJVL� HIHNWLI� GDODP�
PHOLQGXQJL�SHUPXNDDQ�WDQDK�GDUL�HQHUJL�NLQHWLV�
KXMDQ PHQ\LPSDQ� GDQ�PHQDKDQ� OHELKDQ� KXMDQ���

DJDU� WHWDS� EHUDGD� GL� WDQDK� ODSLVDQ� SHUPXNDDQ��
PHQJHQGDOLNDQ� ODMX� OLPSDVDQ� SHUPXNDDQ� �UXQ�
RII � �� PDXSXQ�PHOLQGXQJL�WDQDK�GDUL�EDKD\D�HURVL
�)XNX\DPD� HW� DO��� ������ $OLGRXVW�� =DKHGL�� 	�
3RUQDVUROODK�� ������ 1HULV�� 7HMHGRU�� 5RGU TXH]��t
)XHQWHV��	�-LP QH]��������&DR��/LDQJ��:DQJ��	�p
/X�� ������� 'LEDQGLQJNDQ� SHQXWXSDQ� MHQLV�
YHJHWDVL� \DQJ� ODLQ�� KXWDQ� GDSDW� PHQJKDVLONDQ�
GHELW� EDQMLU� SDGD� WLQJNDW� \DQJ� UHQGDK� GDQ�
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PHQLQJNDWNDQ� VWDELOLWDV� WDQDK�� GLVHEDENDQ�
NDUHQD� WLQJJLQ\D� NDSDVLWDV� LQILOWUDVL�� DGDQ\D�
SHUOLQGXQJDQ�GDUL�WXWXSDQ�WDMXN�SRKRQ��WLQJJLQ\D�
NRQVXPVL� WHUKDGDS� DLU� WDQDK� GDQ� WLQJJLQ\D�
NHNXDWDQ� UHJDQJ� GDUL� SHUDNDUDQ� SRKRQ� �+RIHU��
������0RKDPPDG�	�$GDP��������$OLGRXVW� ���HW�DO
������1HULV� ���������HW�DO

1DPXQ� GHPLNLDQ�� EDQ\DN� \DQJ� PHP�
SHUWDQ\DNDQ� DSDNDK� KXWDQ� WDQDPDQ� MXJD� GDSDW�
EHUIXQJVL� KLGURURORJLV�� VHSHUWL� KXWDQ� DODP��
6HFDUD�VWUXNWXUDO��NRPSRVLVL�GDQ�VWUDWD�YHJHWDVL�
SHQ\XVXQ�KXWDQ�WDQDPDQ�EHUEHGD�GHQJDQ�KXWDQ�
DODP��'HPLNLDQ�MXJD��VLVWHP�SHQJHORODDQ�KXWDQ�
\DQJ� GLODNXNDQ� VDQJDW� EHUEHGD�� 3DGD� KXWDQ�
WDQDPDQ�WHUGDSDW�IDVH�IDVH�GLPDQD�NRQGLVL�KXWDQ�
UDZDQ� PHQJDODPL� GHJUDGDVL�� VHSHUWL� SDGD� VDDW�
SHPDQHQDQ��WHEDQJ�KDELV���SHQ\LDSDQ�ODKDQ�VHUWD�
WDQDPDQ�PXGD��3DGD�IDVH�IDVH�WHUVHEXW�GLVLQ\DOLU�
VHEDJDL� VXPEHU� WHUMDGLQ\D� GHJUDGDVL� ODKDQ��
WHUNDLW�GHQJDQ�WLQJJLQ\D�WLQJNDW�HURVL��OLPSDVDQ�
SHUPXNDDQ� GDQ� VHGLPHQWDVL� �7LDQ� ��� ������HW� DO
/ IJUHQ�� 5LQJ�� YRQ� %URPVVHQ�� 6 UHQVHQ�� 	�| ¡
+ JERP��������6XDUH]��6RWR��3HUH]��	�)LHUURV��|
������

3HUXEDKDQ�GDUL�KXWDQ�DODP�PDXSXQ�VHNXQGHU�
PHQMDGL� KXWDQ� WDQDPDQ� VHUWD� DGDQ\D� DNWLYLWDV�
WLQGDNDQ� VLOYLNXOWXU�� VHSHUWL� SHPDQHQDQ�
PHUXSDNDQ� JDQJJXDQ� EHUXSD� NRQYHUVL� WXWXSDQ�
KXWDQ�� VHKLQJJD� PHQMDGL� OHELK� WHUEXND�� 7HODK�
EDQ\DN� KDVLO�KDVLO� SHQHOLWLDQ� WHUNDLW� KXEXQJDQ�
SHQJHORODDQ� KXWDQ� WHUKDGDS� NDUDNWHULVWLN�
KLGURORJL� '$6�� .RQYHUVL� KXWDQ� PHQMDGL� QRQ�
KXWDQ�DWDX�SHQJXUDQJDQ�OXDV�WXWXSDQ�KXWDQ�WHODK�
PHQ\HEDENDQ� WHUJDQJJXQ\D� IXQJVL� KLGURORJLV��
GLDQWDUDQ\D� �PHQLQJNDWNDQ�KDVLO�DLU�XQWXN�GDSDW
NXUXQ�ZDNWX�WHUWHQWX��=KDR��=KDQJ��	�;X��������
6 UHQVHQ� ���������1REUHJD��6RX]D��	�6RX]D��¡ HW�DO
������ =HJUHH�� ������ .KDQDO�	� 3DUDMXOL�� ������
6KDPVXGGLQ�� <XVRS�� 	� 1RJXFKL�� �������
PHQLQJNDWNDQ�VHGLPHQWDVL�GL�EDGDQ�DLU��%URZQ��
������ .KDQDO� 	� 3DUDMXOL�� ������� PHQXUXQNDQ�
NXDOLWDV�DLU�VXQJDL��)HOOHU��������/ IJUHQ� ���| HW�DO
������ 3DOPHU�� ������ VHUWD� PHPSHQJDUXKL�
NDUDNWHULVWLN�KLGURJUDI�DOLUDQ� �:HQMLH��:HQ\DR��
+RQJMLDQ��:HQSLQJ��	�+RQJPHL�� ������.XUDV��
$OLOD��	�:HLOHU��������6XU\DWPRMR��0DVDPLWVX��
.RVXJL��	�0L]X\DPD��������

'HPLNLDQ� MXJD�� NHEHUDGDDQ� KXWDQ� WDQDPDQ�
(XFDO\SWXV� SHOOLWD� \DQJ� GLNHPEDQJNDQ� GL�
,QGRQHVLD� VHEDJDL� KXWDQ� SHQJKDVLO� SXOS�� SHUOX�
GLNHWDKXL�NDUDNWHULVWLN�KLGURORJLVQ\D�� � �(��SHOOLWD
GL�SXODX�6XPDWHUD�NKXVXVQ\D�GL�3URYLQVL�5LDX��
WHODK� GLNHPEDQJNDQ� GL� ODKDQ� KXWDQ� WDQDPDQ�
LQGXVWUL� �+7,�� GDQ� WHODK� PHQFDSDL� URWDVL�

NH �� 3HQDQDPDQ� GDODP� VNDOD� OXDV� VHUWD�HPSDW
NHJLDWDQ� VLOYLNXOWXU�\DQJ�GLWHUDSNDQ�SDGD� MHQLV�
WDQDPDQ�FHSDW�WXPEXK�� ��LQL�IDVW�JURZLQJ�VSHFLHV
GLVLQ\DOLU� EHUGDPSDN� SDGD� EHUXEDKQ\D� IXQJVL�
KLGURORJL�'$6�

3 EHUWXMXDQHQHOLWLDQ� LQL� � XQWXN� PHQJHWDKXL�
SHQJDUXK�SHQHEDQJDQ�KXWDQ� WDQDPDQ�(��SHOOLWD�
WHUKDGDS� DOLUDQ� VXQJDL� GDQ� VHGLPHQWDVL�� 6HODLQ�
VHEDJDL� VXPEDQJDQ� GDODP� LOPX� SHQJHWDKXDQ�
ELGDQJ�KLGURORJL�KXWDQ��LQIRUPDVL�\DQJ�GLSHUROHK�
GDSDW� PHQGXNXQJ� SHUHQFDQDDQ� WHNQLN�
SHQJHORODDQ� OLQJNXQJDQ� KXWDQ� WDQDPDQ� GDODP�
UDQJND� PHPLQLPDONDQ� GDPSDN� QHJDWLI� GDUL�
SHQJHORODDQ�KXWDQ�WDQDPDQ�\DQJ�GLODNXNDQ�

,,���0(72'2/2*,

$���/RNDVL�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ� GLODNXNDQ� GL� NDZDVDQ� KXWDQ�
WDQDPDQ� �GL�DUHDO�NHUMD�+3+7,�37��$UDUD�(��SHOOLWD
DEDGL�GL�'LVWULN�5DVDX�.XQLQJ��.DEXSDWHQ�6LDN��
3URSLQVL�5LDX�� �/RNDVL�PLNUR�'$6�SHQJDPDWDQ�
EHUDGD� � �*DPEDU� �� GHQJDQ�SDGD� SHWDN� ����% �
XNXUDQ�OXDV �VHUWD�EHULVL�WDQDPDQ�(��SHOOLWD�������KD
\DQJ�GLWDQDP�SDGD�EXODQ�0HL������GHQJDQ�MDUDN�
WDQDP� �� P� [� �� P�� � /HWDN� JHRJUDILV� ORNDVL�
SHQHOLWLDQ�EHUDGD�SDGD����������
 ���������
/8��
GDQ� ����� ������
 ����� ������
%7� �� GHQJDQ�
N EHUNLVDU�HWLQJJLDQ�WHPSDW� DQWDUD�������P�GSO��

3HQJDPDWDQ� PLNUR�GL�ORNDVL�SHQHOLWLDQ�LNOLP�
PHQXQMXNNDQ�WLSH�LNOLP�$��6FKPLGW�)HUJXVRQ���
GHQJDQ�FXUDK�KXMDQ�WDKXQDQ�EHUNLVDU������ �������
PP��UDWD�UDWD�������PP ���6XKX�XGDUD��SHU�WDKXQ
KDULDQ�UDWD�UDWD�VHEHVDU������&��GHQJDQ�UDWD�UDWD�
PDNVLPXP� �����&� GDQ� UDWD�UDWD� PLQLPXP�
�����& VHGDQJNDQ�NHOHPEDEDQ�XGDUD�KDULDQ�UDWD��
UDWD�VHEHVDU��������GHQJDQ�UDWD�UDWD�PDNVLPXP�
������GDQ�UDWD�UDWD�PLQLPXP��������6XSDQJDW��
-XQDHGL��.RVDVLK�	�,UZDQ������� �� -HQLV�WDQDK�GL�
ORNDVL�SHQHOLWLDQ�DGDODK� �� RGVROLN� HUDK�8OWLVROV S P
N NHODV� WDQDK�JHOXK�SDVLUDQ�XQLQJ���GHQJDQ� WHNVWXU�
�VDQG\� ORDP�� VDPSDL� JHOXK� OHPSXQJ� SDVLUDQ�
� ���-HQLV�WDQDK�LQL�WHUEHQWXN�GDUL�VDQG\�FOD\�ORDP
EDKDQ�LQGXN�EDWXDQ�VHGLPHQ�SDVLU�\DQJ�EHUVLIDW�
PDVDP�GDQ�WHUPDVXN�WDQDK�\DQJ�SHND�WHUKDGDS�
HURVL�SHUPXNDDQ��6XKDUWD�	�3UDVHW\R��������

3HQHOLWLDQ� GLODNVDQDNDQ� SDGD� WDKXQ� ����� �
3HQHEDQJDQ� WDQDPDQ� � GHQJDQ� VLVWHP�(�� SHOOLWD
WHEDQJ�KDELV�GL�GDODP�PLNUR�'$6�GLODNXNDQ�SDGD�
EXODQ�0DUHW�������VHKLQJJD�SHQJDPDWDQ�WDWD�DLU�
GLODNXNDQ� VHEHOXP� GDQ� VHWHODK� DNWLYLWDV�
SHQHEDQJDQ���
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7DEHO�� �����7DEOH +DVLO�DLU�GDQ�KDVLO�VHGLPHQ�EXODQDQ�GL�KXWDQ�WDQDPDQ�(��SHOOLWD�WDKXQ�������0RQWKO\�
ZDWHU�\LHOG�DQG�VHGLPHQW�\LHOG�DW�(��SHOOLWD��SODQWDWLRQ�IRUHVW��\HDU������

4� ��������+ �� XQWXN�+������FP
������

Q� ������U � ������
�

4� ����������>�������+����� @� XQWXN�+�!����FP
������

Q�� ������U � ������� �
�

.HWHUDQJDQ�� 4� �'HELW��P �SHU�GHWLN�
�

� +� �7LQJJL�PXND�DLU��70$���P�

3HUKLWXQJDQ� NRHILVLHQ� OLPSDVDQ� GLODNXNDQ�
GHQJDQ� PHPEDQGLQJNDQ� EHVDUQ\D� GHELW� \DQJ�
WHUXNXU�GHQJDQ�EHVDUQ\D�FXUDK�KXMDQ�\DQJ�MDWXK��
GLODNXNDQ� SDGD� QLODL� EXODQDQ�� 1LODL� NRHILVLHQ�
DOLUDQ�LQL�PHQJJDPEDUNDQ�UHVSRQ�'$6�WHUKDGDS�
LQSXW� KXMDQ� \DQJ� MDWXK� GL� GDODP� '$6� XQWXN�
PHQMDGL�DOLUDQ�SHUPXNDDQ��VXQJDL��

+DVLO�VHGLPHQ�WHUDQJNXW�PHODOXL�DOLUDQ�VXQJDL�
GLKLWXQJ� GHQJDQ� SHUVDPDDQ� OHQJNXQJ� GHELW�
VXVSHQVL� �VXVSHQGHG� VHGLPHQW� GLVFKDUJH� UDWLQJ�
FXUYH��� \DLWX�SHUVDPDDQ�KXEXQJDQ�DQWDUD�GHELW�
VHGLPHQ�� ��46��GHQJDQ�VXVSHQGHG�VHGLPHQW�ORDG
GHELW� DLU� �4��� %HVDUQ\D� �46�� PHUXSDNDQ�
SHUNDOLDQ�DQWDUD�NRQVHQWUDVL�VHGLPHQ��&6��J�SHU�O��
GHQJDQ� GHELW� �4�� P � SHU� GHWLN��� %HUGDVDUNDQ�

�

SHQJXNXUDQ� \DQJ� GLODNXNDQ� 6XSDQJDW� ��������
WHODK� GLSHUROHK� SHUVDPDDQ� OHQJNXQJ� GHELW�
VXVSHQVL� SDGD� SHULRGH� VHEHOXP� SHQHEDQJDQ�
�WDKXQ� ������ GDQ� VHWHODK� SHQHEDQJDQ� �WDKXQ�
�������\DLWX�VHEDJDL�EHULNXW�

7DKXQ�������7DQDPDQ� �XPXU���WDKXQ��(��SHOOLWD
VHEHOXP�SHQHEDQJDQ��

46� ��������4 �� �NJ�SHU�GHWLN�
������

Q���� ������U � ������
�

7DKXQ�������7DQDPDQ� �XPXU�����WDKXQ��(��SHOOLWD
VHWHODK�SHQHEDQJDQ��

46� ��������4 �� �NJ�SHU�GHWLN�
������

Q���� ������U � �������� �
�
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$���+DVLO�3HQHOLWLDQ

.RQGLVL� NDUDNWHULVWLN� KLGURORJL� SDGD� WDKXQ�
�����PHQJJDPEDUNDQ�NRQGLVL�SDGD�VDDW�DWDX�IDVH�
WDQDPDQ�WXD��DNKLU�GDXU���SDGD�VDDW�SHPDQHQDQ�
�EXODQ�0DUHW���SDGD�IDVH�SDVFD�SHPDQHQDQ�GDQ�
SHQ\LDSDQ� ODKDQ� �EXODQ�$SULO�� VHUWD� SDGD� IDVH�
WDQDPDQ�PXGD� �EXODQ�0HL� VDPSDL� 'HVHPEHU���
+DVLO� SHPDQWDXDQ� KDVLO� DLU� GDQ� KDVLO� VHGLPHQ�
EXODQDQ�WDKXQ������GLVDMLNDQ�SDGD�7DEHO���

%HUGDVDUNDQ� GDWD� GDUL� DEHO� GL� DWDV��7 ��
GLNHWDKXL�EDKZD�GHQJDQ� FXUDK�KXMDQ�WDKXQ�WRWDO�
��� �VHEHVDU� � �PP�PHQJKDVLONDQ�GHELW�DLU�� � ���

�
WDKXQDQ� ��� �SHU�VHEHVDU� �� �P GHWLN� DWDX� VHWDUD�
GHQJDQ�OLPSDVDQ �SHUPXNDDQ�VHEHVDU��DWDX�DOLUDQ
����� �� �PP��'HQJDQ� GHPLNLDQ�� QLODL� NRHILVLHQ�
DOLUDQ� SHUPXNDDQ� WDKXQDQ� GLSHUROHK� VHEHVDU�
������\DQJ�EHUDUWL�VHEHVDU�������GDUL�DLU�KXMDQ�
PHQMDGL�DOLUDQ�SHUPXNDDQ��VHOHELKQ\D�EHUXSD�DLU�
LQWHUVHSVL�\DQJ�GLNHPEDOLNDQ�NH�DWPRVIHU�VHUWD�
VHEDJLDQ�PHUHVDS�NH�GDODP�WDQDK�PHODOXL�SURVHV�
LQILOWUDVL���+DVLO�VHGLPHQ�SDGD�WDKXQ������VHEHVDU�
������ WRQ� SHU� KD�� PHQJDODPL� NHQDLNDQ�
GLEDQGLQJNDQ�WDKXQ�VHEHOXPQ\D��������VHEHVDU�
�����WRQ�SHU�KD �\DLWX�SDGD�VDDW�WDQDPDQ�(��SHOOLWD��
EHUXPXU���WDKXQ��6XSDQJDW��������

%���3HPEDKDVDQ

%HUGDVDUNDQ� 7DEHO� ��� WHUOLKDW� SHQJDUXK�
SHQHEDQJDQ� �WHEDQJ� KDELV�� WHUKDGDS� DOLUDQ�
VXQJDL��\DLWX� �PHQ\HEDENDQ�SHQLQJNDWDQ�DOLUDQ�
VXQJDL�VHEHVDU��������GDUL�UDWD�UDWD������PP�SHU�
EXODQ� �EXODQ� -DQXDUL�)HEUXDUL�� PHQMDGL� ������
PP�SHU�EXODQ��EXODQ�$SULO�'HVHPEHU���6HODLQ�LWX�
MXJD� GLSHUOLKDWNDQ� ROHK� WHUMDGLQ\D� SHQLQJNDWDQ�
QLODL� NRHILVLHQ� OLPSDVDQ� SHUPXNDDQ� EXODQDQ�
VHEHVDU�������\DNQL�GDUL�UDWD�UDWD�����PHQMDGL�
UDWD�UDWD�������

�

3DUDPHWHU�

+LGURORJL�

�+\GURORJLFDO�

SDUDPHWHUV��

%XODQ��0RQWK��

-DQ� )HE� 0DU� $SU� 0HL� -XQ� -XO� $JW� 6HSW� 2NW� 1RS� 'HV�

&XUDK�KXMDQ��

�5DLQIDOO��PP��

���� ��� ���� ���� ���� ��� ���� ��� ���� ���� ���� ����

7RWDO�OLPSDVDQ��

�7RWDO�UXQ�RII��PP��

����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������

.RHI��/LPSDVDQ��

�5XQ�RII�FRHII���

����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ����� �����

6HGLPHQ��

�6HGLPHQW��WRQ�SHU�KD��

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
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$JXQJ�%XGL�6XSDQJDW��3XWX�6XGLUD��+DU\RQR�6XSUL\R�GDQ�(UQ\�3RHGMLUDKDMRH

3HQJDUXK�3HQHEDQJDQ�+XWDQ�7DQDPDQ� �)�0XHOO(XFDO\SWXV�SHOOLWD
WHUKDGDS�3HQLQJNDWDQ�$OLUDQ�6XQJDL�GDQ�6HGLPHQ

'LVWULEXVL�KDVLO�DLU�KDULDQ�VHEHOXP�GDQ�VHWHODK�
DNWLYLWDV�SHQHEDQJDQ�GLVDMLNDQ�SDGD�*DPEDU����
3DGD� *DPEDU� WHUVHEXW�� WHUOLKDW� EDKZD� VHWHODK�
SHQHEDQJDQ� �EXODQ� $SULO� VDPSDL� 'HVHPEHU���
DOLUDQ�VXQJDL�VHPDNLQ�IOXNWXDWLI�GDODP�PHUHVSRQ�
FXUDK�KXMDQ�\DQJ�MDWXK�� � �3HQLQJNDWDQ�KDVLO�DLU�
DNLEDW� SHQHEDQJDQ� GLPXQJNLQNDQ� ROHK� GXD�
SHQ\HEDE�� 3HUWDPD�� KLODQJQ\D� WDQDPDQ� SRNRN�
� ��EHVHUWD�WDQDPDQ�EDZDK�GDQ�VHUDVDK�(��SHOOLWD
PHQ\HEDENDQ�DLU�KXMDQ�\DQJ�MDWXK�OHELK�EDQ\DN�
EHUXEDK� PHQMDGL� OLPSDVDQ� SHUPXNDDQ� GLEDQ�
GLQJNDQ� PHQ\HUDS� NH� GDODP� WDQDK� +LGD\DW��
6LQXNDEDQ��3DZLWDQ��	�7DULJDQ��������6 UHQVHQ�¡
HW� DO HW� DO��� ������ :HQMLH� ��� ������� 3DGD� IDVH�
SHUVLDSDQ� ODKDQ� VHEHOXP� SHQDQDPDQ�� VLVD�VLVD�
WHEDQJDQ� �EHUXSD� ELRPDVVD� GDXQ�� UDQWLQJ��
VHUDVDK�GDQ� WXPEXKDQ�EDZDK��GLEHUVLKNDQ�GDQ�
GLNHORPSRNNDQ� GDODP� EHQWXN� MDOXU�MDOXU�� +DO�

WHUVHEXW� PHQ\HEDENDQ� NRQGLVL� WDQDK� PHQMDGL�
WHUEXND�GDQ�UDZDQ�HURVL�

)HQRPHQD� GL� DWDV� GLGXNXQJ� ROHK� KDVLO�
SHQJXNXUDQ�LQILOWUDVL�WDQDK�SDGD�WDQDPDQ�PXGD�
���WDKXQ��\DQJ�UDWD�UDWD�KDQ\D������FP�SHU�MDP��
MDXK�OHELK�NHFLO�GLEDQGLQJNDQ�SDGD�WHJDNDQ�XPXU�
�� WDKXQ� �UDWD�UDWD� VHEHVDU� ������ FP� SHU� MDP��
�6XSDQJDW��-XQDHGL��.RVDVLK��	�1DVUXQ���������
.HGXD�� KLODQJQ\D� WDQDPDQ� � EHUDUWL�(�� SHOOLWD
PHQJXUDQJL� NHKLODQJDQ� DLU� DNLEDW� SURVHV�
HYDSRWUDQVSLUDVL�� WHUPDVXN� GL� GDODPQ\D�
NHKLODQJDQ�DLU�PHODOXL�LQWHUVHSVL�KXMDQ�ROHK�WDMXN�
WDQDPDQ� �:DWHUORR��6FKHOOHNHQV��%UXLMQ]HHO��	�
5DZDTD�� ������ -DVVDO�� %ODFN�� 6SLWWOHKRXVH��
%U�PPHU��	�1HVLF��������+OiVQ\� ����������HW�DO
GLWXQMXNNDQ�ROHK�JUDILN�VHEDUDQ�KDVLO�DLU�EXODQDQ�
SDGD�*DPEDU���

*DPEDU�� ����� *UDILN�KXMDQ�GDQ�OLPSDVDQ�KDULDQ�WDKXQ�������)LJXUH *UDSK�RI�GDLO\�UDLQIDOO�DQG�UXQ�RII�IRU�
\HDU������
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

*DPEDU�� ����� *UDILN�KXMDQ�GDQ�NRHILVLHQ�OLPSDVDQ�EXODQDQ�WDKXQ�������)LJXUH *UDSK�RI�PRQWKO\�UDLQIDOO�
DQG�UXQ�RII�FRHIILFLHQW�IRU�\HDU������

+DVLO� SHQHOLWLDQ� LQL� VHMDODQ� GHQJDQ� IHQR�
PHQD�\DQJ�GLWHPXNDQ�ROHK�SHQHOLWLDQ�SHQHOLWLDQ�
VHEHOXPQ\D��+DVLO�KDVLO�SHQHOLWLDQ�PHQ\ NDQ�HEXW
EDKZD� VHWHODK� SHQHEDQJDQ� WHUMDGL� NHQDLNDQ�
DOLUDQ� VXQJDL� GHQJDQ� NLVDUDQ� DQJND� \DQJ�
EHUYDULDVL�PXODL�GDUL� ��VDPSDL��� ��NLVDUDQ��� �
�:DWHUORR� ��� ������ 6¡UHQVHQ� ��� ������HW� DO HW� DO
1REUHJD� ���������.KDQDO�	�3DUDMXOL��������HW�DO
+OiVQ\� ���������� LODQJQ\D�YHJHWDVL�SHQXWXS�HW�DO +
GL� NDZDVDQ� KXWDQ� GDQ� GLJDQWL� GHQJDQ� WDQDPDQ�
\DQJ�EDUX��DNDQ�VHFDUD�WHPSRUDO�PHQXUXQNDQ�(7�
GDQ� VHODQMXWQ\D� DNDQ� PHQLQJNDWNDQ� KDVLO� DLU�
�:DWHUORR� ���������-DVVDO� ���������+OiVQ\�HW�DO HW�DO
HW� DO �� 3HQLQJNDWDQ� KDVLO� DLU� DNLEDW���� �����
SHQJKLODQJDQ� SHQXWXSDQ� KXWDQ� WHUVHEXW� WHUMDGL�
VHFDUD�SURSRUVLRQDO�PHQJLNXWL�MXPODK�ELRPDVVD�
KXWDQ�\DQJ�KLODQJ� �+XEEDUW��/LQN��*UDYHOOH��	�
(OOLRW��������6¡UHQVHQ�HW�DO���������=KDR�HW�DO���
������ .XUDV� HW� DO��� ������ .KDQDO� 	� 3DUDMXOL��
�������

+DVLO� SHQHOLWLDQ� GL� 3HUDQFLV� ROHK� )ULWVFK�
�������GDODP��:DWHUORR�HW�DO����������PHQ\LP�
SXONDQ� DGDQ\D� IHQRPHQD� VHUXSD�SDGD�NRQYHUVL�
KXWDQ� KXMDQ� DODP� PHQMDGL� KXWDQ� WDQDPDQ� S��
FDULEDHD� GDQ� (�� JUDQGLIROLD�� 6HWDKXQ� VHWHODK�
SHQHEDQJDQ� GDQ� SHPEDNDUDQ� �FOHDULQJ� DQG�
EXUQLQJ VWRUP�IORZ���SHQLQJNDWDQ�DOLUDQ�VXQJDL�� ��
VDPSDL�OHELK�GDUL������SDGD�WDQDPDQ�SLQXV��GDQ�
OHELK� GDUL� ���� �SDGD� WDQDPDQ� HNDOLSWXV�� DWDX�
UDWD�UDWD� �������� PP�� +DVLO� DLU� WHUVHEXW�
NHPXGLDQ� PHQXUXQ� SDGD� WDKXQ� NHWLJD� VHWHODK�
SHQDQDPDQ�� PDVLQJ�PDVLQJ� VHEHVDU� ���� GDQ�
�����3HQLQJNDWDQ�SHQXUXQDQ�\DQJ�WHUMDGL�OHELK�
ODPEDW�SDGD�NHGXD�WDQDPDQ�WHUVHEXW�GLEDQGLQJ�

NDQ� SDGD� SHQHEDQJDQ� \DQJ� GLLNXWL� SHUPXGDDQ�
DODPL���+DVLO�DLU�EDUX�PHQFDSDL�NHVWDELODQ�NHWLND�
WDQDPDQ�VXGDK�EHUXPXU���WDKXQ�

3DGD�WDQDPDQ�EHUXPXU� �NXUDQJ�GDUL���WDKXQ
VHWHODK� SHQHEDQJDQ� PHUXSDNDQ� IDVH�IDVH� NULWLV�
EDJL� NRQGLVL� WDWD� DLU�� VHEDE� VHEDJLDQ� EHVDU�
SHUPXNDDQ� WDQDK� PDVLK� WHUEXND� �7LDQ� ���HW� DO
������� � 3DGD� VSHVLHV� WDQDPDQ� (NDOLSWXV� \DQJ�
ODLQ�� GLVHEXWNDQ� EDKZD� SHQJDUXK� WHEDQJ� KDELV�
SDGD� WDQDPDQ� � GL� 6SDQ\RO� WHODK�(�� JOREXOXV
PHQLQJNDWNDQ�KDVLO�DLU� WDKXQDQ�VHEDQ\DN������
6HWHODK� GLWDQDPL� SHUPXGDDQ� GHQJDQ� �FRSSLFH
V\VWHP� UDWD�UDWD� SHQLQJNDWDQ� KDVLO� DLU� VDPSDL�
WDKXQ�NHWLJD�VHEHVDU�����GDQ�KLODQJ�SHQJDUXK�
Q\D� VHWHODK� WDQDPDQ�PHPDVXNL� WDKXQ� NHHPSDW�
)HUQiQGH]��9HJD��*UDV�	�)RQWXUEHO����������

+DVLO� SHQHOLWLDQ� MXJD� PHPSHUOLKDWNDQ�
SHQJDUXK� SHQHEDQJDQ� WHUKDGDS� KDVLO� VHGLPHQ��
3HQHEDQJDQ� �WHEDQJ� KDELV�� WHODK�PHQ\HEDENDQ�
SHQLQJNDWDQ� KDVLO� VHGLPHQ� UDWD�UDWD� EXODQDQ�
VHEHVDU� ���� NDOL� �DWDX� ��������� +DO� WHUVHEXW�
GLSHUOLKDWNDQ� ROHK� SHQLQJNDWDQ� KDVLO� VHGLPHQ�
EXODQDQ�VHEHOXP�SHQHEDQJDQ��UDWD�UDWD������WRQ�
SHU�KDSHU�E O Q��PHQMDGL�UDWD�UDWD������WRQ�SHU�KD�X D
SHU� E O Q� �VHWHODK�SHQHEDQJDQ���+DVLO� VHGLPHQ�X D
EXODQDQ� VHWHODK� SHQHEDQJDQ� MXJD� WHUOLKDW� OHELK�
IOXNWXDWLI�GLSHQJDUXKL�ROHK�FXUDK�KXMDQ��*DPEDU�
�� GDQ� *DPEDU� ���� � +DO� WHUVHEXW�PHQXQMXNNDQ�
DGDQ\D�SHUDQ�NRPXQLWDV�KXWDQ��WDQDPDQ��GDODP�
PHQJHQGDOLNDQ�ODMX�HURVL�GDQ�VHGLPHQWDVL�\DQJ�
WHUMDGL� �,OYHVQLHPL� ��� ������0RKDPPDG�	�HW� DO
$GDP��������+O VQ\� ���������3 W]HOVEHUJHU�i HW�DO |
	�+DVHQDXHU��������

9RO����1R����'HVHPEHU��������������
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3HQJDUXK�3HQHEDQJDQ�+XWDQ�7DQDPDQ� �)�0XHOO(XFDO\SWXV�SHOOLWD
WHUKDGDS�3HQLQJNDWDQ�$OLUDQ�6XQJDL�GDQ�6HGLPHQ

*DPEDU�� ����� *UDILN� KXMDQ� GDQ� KDVLO� VHGLPHQ� KDULDQ� WDKXQ� ����� �*UDSK� RI� GDLO\� UDLQIDOO� DQG�)LJXUH
VHGLPHQW�\LHOG�IRU�\HDU������

*DPEDU�� �����)LJXUH *UDILN�KDVLO�VHGLPHQ�EXODQDQ�WDKXQ�������*UDSK�RI�PRQWKO\�VHGLPHQW�\LHOG�IRU�\HDU�
�����
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

+DVLO� SHQHOLWLDQ� LQL� MXJD� VHODUDV� GHQJDQ�
KDVL O�KDVL O � SHQHOL W LDQ� \DQJ� GLODNXNDQ�
VHEH OXPQ\D � � 6FR W W � 	� 0RXQW � ������ �
PHQ\LPSXONDQ� EDKZD� KDVLO� VHGLPHQ� VHEHOXP�
SHQHEDQJDQ�PHQXQMXNNDQ�DQJND����WRQ�SHU�NP �

�

SHU�WDKXQ��SDGD�VDDW�SHQHEDQJDQ����WRQ�SHU�NP �
�

SHU�WDKXQ��QDLN��������GDQ�VHWHODK�SHQHEDQJDQ�
PHQMDGL����WRQ�SHU�NP SHU�WDKXQ� ��QDLN���������

�

.KDQDO� 	� 3DUDMXOL� ������� PHQ\HEXWNDQ� DQJND�
\DQJ�OHELK�EHVDU��\DLWX�VHWHODK�SHQHEDQJDQ�VHOXDV�
�������GDUL�OXDV�DUHD�DNDQ�PHQLQJNDWNDQ�KDVLO�
VHGLPHQ�����������:DWHUORR� ���������MXJD�HW�DO
PHQ\HEXWNDQ� GDUL� KDVLO� SHQHOLWLDQQ\D� EDKZD�
DNLEDW�SHQHEDQJDQ�WDQDPDQ�3LQXV�FDULEDHD�GL�)LML�
VHFDUD� VLJQLILNDQ� PHQLQJNDWNDQ� NRQVHQWUDVL�
VHGLPHQ�VHODPD�NHMDGLDQ�KXMDQ�DWDX�EDQMLU��WHWDSL�
WLGDN�VLJQLILNDQ�SDGD�NRQGLVL� �EDVHIORZ

�6XPEHU�VHGLPHQWDVL�GL�GDODP�'$6�VHFDUD�
XPXP�VDQJDW�EDQ\DN��'L�GDODP�'$6�EHUKXWDQ��
VXPEHU� VHGLPHQ� SDOLQJ� EDQ\DN� WHUMDGL� DNLEDW�
HURVL� WHELQJ� VXQJDL� � ��� WDQDK�ULYHU� EDQN� HURVLRQ
ORQJVRU� � �� GDQ� ODKDQ� WHUEXND� SDVFD�ODQG� VOLSV
WHEDQJDQ� �%UXLMQ]HHO�� ������ *RPL�� 0RRUH�� 	�
+DVVDQ��������%URZQ��������&DR� ���������� �HW�DO
+DO�VHUXSD�\DQJ�WHUMDGL�GL�ORNDVL�SHQHOLWLDQ�KXWDQ�
WDQDPDQ� �GL�5LDX��6HWHODK�SHQHEDQJDQ�(��SHOOLWD
GLODNXNDQ� GHQJDQ� VLVWHP� WHEDQJ� KDELV�� SUDNWLV�
WLGDN� DGD� ODJL� YHJHWDVL� SRKRQ� SHQXWXS� WDQDK��
%DKNDQ�� VHVXDL� GHQJDQ� SURVHGXU� \DQJ� DGD� GL�
SHUXVDKDDQ�� VHWHODK� SHQHEDQJDQ� NHPXGLDQ�
GLODNXNDQ�SHPEHUVLKDQ�ODKDQ�GDUL�VHPDN�EHOXNDU�
GDODP�UDQJND�SHQ\LDSDQ�ODKDQ�XQWXN�SHQDQDPDQ�
URWDVL�EHULNXWQ\D���+DO�WHUVHEXW�PHPEXDW�NRQGLVL�
WDQDK� WLGDN� WHUOLQGXQJL� GDUL� HQHUJL� NLQHWLV� DLU�
KXMDQ� \DQJ� EHUSRWHQVL� PHQLPEXONDQ� HURVL�
SHUFLNDQ� GDQ� HURVL� SHUPXNDDQ� VHEDJDL� VXPEHU�
VHGLPHQWDVL�� 3DGD� IDVH� LQLODK� WHUMDGL� NRQWULEXVL�
VHEDJDL� VXPEHU� HURVL� VHGLPHQWDVL� \DQJ� SDOLQJ�
EHVDU��GLEDQGLQJNDQ�SDGD� ODKDQ�NHWLND� WHUGDSDW�
NRPXQLWDV�KXWDQ�WDQDPDQ��VHEHOXP�SHQHEDQJDQ��
�6FRWW�	�0RXQW��������7LDQ� ���������HW�DO

,9���.(6,038/$1�'$1�6$5$1

$NLEDW� SHQHEDQJDQ� GHQJDQ� VLVWHP� WHEDQJ�
KDELV�GL�KXWDQ�WDQDPDQ� �XPXU���WDKXQ��(��SHOOLWD
WHODK�PHQ\HEDENDQ�SHUXEDKDQ�SDGD�NDUDNWHULVWLN�
DOLUDQ� VXQJDL� VHUWD� KDVLO� VHGLPHQ� � 3HQHEDQJDQ�
WHODK� PHQ\HEDENDQ� SHQLQJNDWDQ� DOLUDQ� VXQJDL�
VHEHVDU��������SDGD�SHULRGH���VDPSDL���EXODQ�
VHWHODK�SHQHEDQJDQ�VHUWD�SHQLQJNDWDQ�NRHILVLHQ�
OLPSDVDQ� SHUPXNDDQ� EXODQDQ� VHEHVDU� �������
\DNQL�GDUL�UDWD�UDWD�����PHQMDGL�UDWD�UDWD������
3HQHEDQJDQ� MXJD� WHODK� PHQ\HEDENDQ� SHQLQJ�

NDWDQ�KDVLO�VHGLPHQ�UDWD�UDWD�EXODQDQ�VHEHVDU���
NDOL�\DLWX�GDUL�UDWD�UDWD������WRQ�SHU�KD�SHU�EXODQ�
PHQMDGL�UDWD�UDWD������WRQ�SHU�KD�SHU�EXODQ���

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� GLVDUDQNDQ�
DGDQ\D�XSD\D�DSOLNDVL�NRQVHUYDVL� WDQDK�GDQ�DLU�
WHUXWDPD� SDGD� VDDW� SDVFD� SHQHEDQJDQ� GDQ� VDDW�
WDQDPDQ� PXGD�� 8SD\D� GDSDW� GLODNXNDQ� DQWDUD�
ODLQ�GHQJDQ�SHQDQDPDQ�WDQDPDQ�SHQXWXS�WDQDK�
� ���SHQJJXQDDQ�PXOVD�VHUDVDK�OHJXPH�FRYHU�FURSV
EHNDV� WHEDQJDQ� VHEDJDL� SHQXWXS� WDQDK� VHUWD�
SHPEXDWDQ�WHUDV�SDGD�ODKDQ�GHQJDQ�NHPLULQJDQ�
OHUHQJ�GL�DWDV�����

8&$3$1�7(5,0$�.$6,+

3HQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� \DQJ�
VHGDODP�GDODPQ\D� NHSDGD� LQVWLWXVL� %DODL�
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� 7HNQRORJL�
3HQJHORODDQ� '$6� �%3373'$6�� 6ROR� DWDV�
GXNXQJDQ� SHQJDQJJDUDQ� SHQHOLWLDQ�� %SN��
.RVDVLK� �WHNQLVL� OLWND\DVD�� GDQ� WHQDJD�
SHQGDPSLQJ� GDUL� 37�� $UDUD� $EDGL�3HUDZDQJ�
5LDX� �%SN�� %HWUL]DO�$IQL�� DWDV� VHJDOD� EDQWXDQ�
VHODPD�NHJLDWDQ�SHQHOLWLDQ�GL�ODSDQJDQ�

'$)7$5�3867$.$

$OLGRXVW��0���=DKHGL��6��6���	�3RUQDVUROODK��0����������
,UDQ� WKH� UROH� RI� SODQW� FRYHU� �IRUHVW�� LQ�
GHFUHDVLQJ� UXQ� RII� LQ� 1RUWK� RI� ,UDQ� �3ROUXG�
EDVLQ��� ,QW��-��)RUHVW��6RLO�DQG�(URVLRQ��������
��������

%URZQ��.����������+DUYHVWLQJ�LPSDFW�RQ�VWUHDPIORZ�
DQG� VHGLPHQW� ORDGLQJ� LQ� ORZ� JUDGLHQW�
KHDGZDWHUV� RI� WKH� *XOI� &RDVWDO� 3ODLQ��
/RXLVLDQD�6WDWH�8QLYHUVLW\�

%UXLMQ]HHO��/��$�� ��������+\GURORJ\FDO� IXQFWLRQV�RI�
WURSLFDO� IRUHVWV�� QRW� VHHLQJ� WKH� VRLO� IRU� WKH�
WUHHV"� $JULFXOWXUH� � (FRV\VWHPV� DQG�
(QYLURQPHQW���������������

&DR��/���/LDQJ��<���:DQJ��<���	�/X��+����������5XQ�RII�
DQG�VRLO�ORVV�IURP�3LQXV�PDVVRQLDQD�IRUHVW�LQ�
VRXWKHUQ� &KLQD� DIWHU� VLPXODWHG� UDLQIDOO��
& $7 (1$ � � � � � � � - X Q � � � � � � � � � � � �
GRL���������M�FDWHQD�������������

)HOOHU�� 0�� &�� �������� )RUHVW� KDUYHVWLQJ� DQG�
VWUHDPZDWHU� LQRUJDQLF� FKHPLVWU\� LQ� ZHVWHUQ�
1RUWK� $PHULFD�� D� UHYLHZ�� -RXUQDO� RI� WKH�
$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���������
� � � � � � � � G R L � � � � � � � � � M � � � � � �
����������WE������[

)HUQiQGH]��&���9HJD��-��$���*UDV��-��0���	�)RQWXUEHO��7��
��������&KDQJHV�LQ�ZDWHU�\LHOG�DIWHU�D�VHTXHQFH�
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RI� SHUWXUEDWLRQV� DQG� IRUHVW� PDQDJHPHQW�
SUDFWLFHV� LQ� DQ� (XFDO\SWXV� JOREXOHV� /DELOO��
:DWHUVKHG�LQ�1RUWKHUQ�6SDLQ��)RUHVW�(FRORJ\�
DQG�0DQDJHPHQW���������������

)XNX\DPD�� 7��� 2QGD��<��� *RPL�� 7���<DPDPRWR�� .���
.RQGR�� 1��� 0L\DWD�� 6��«�� 7VXERQXPD�� 1��
�������� 4XDQWLI\LQJ� WKH� LPSDFW� RI� IRUHVW�
PDQDJHPHQW� SUDFWLFH� RQ� WKH� UXQRII� RI� WKH�
VXUIDFH�GHULYHG� VXVSHQGHG� VHGLPHQW� XVLQJ�
IDOORXW�UDGLRQXFOLGHV��+\GURORJLFDO�3URFHVVHV��
���������������GRL���������K\S������

*RPL�� 7���0RRUH�� 5�� '��� 	�+DVVDQ��0��$�� ��������
6XVSHQGHG�VHGLPHQW�G\QDPLFV�LQ�VPDOO�IRUHVW�
VWUHDPV�RI� WKH�3DFLILF�1RUWKZHVW��-RXUQDO�RI�
WKH� $PHULFDQ� :DWHU� 5HVRXUFHV� $VVRFLDWLRQ��
����� � � ������� � GR L ��� ������ M ������
����������WE������[

+LGD\DW��<���6LQXNDEDQ��1���3DZLWDQ��+���	�7DULJDQ��6��
��������'DPSDN� SHUDPEDKDQ� KXWDQ� WHUKDGDS�
DOLUDQ�SHUPXNDDQ�GDQ�HURVL�GL�'$6�1RSX�+XOX��
6XODZHVL�7HQJDK��-��7DQDK�7URS���������������

+OiVQ\�� 7��� .RþLFNê�� '��� 0DUHWWD�� 0��� 6LWNRYi�� =���
%DUND��,���.RQ{SND��0���	�+ODYDWi��+����������
(IIHFW� RI� GHIRUHVWDWLRQ� RQ� ZDWHUVKHG� ZDWHU�
EDODQFH�� K\GURORJLFDO� PRGHOOLQJ�EDVHG�
DSSURDFK�� )RUHVWU\� -RXUQDO�� ������� ��������
GRL���������IRUM�����������

+RIHU��7����������6XVWDLQDEOH�XVH�DQG�PDQDJHPHQW�RI�
IUHVK�ZDWHU�UHVRXUFHV��WKH�UROH�RI�IRUHVW��6WDWH�
RI� WKH� ZRUGOV� IRUHVW� ������ SDUW� ,,�� VHOHFWHG�
FXUUHQW� LVVXHV� LQ� WKH� IRUHVW� VHFWRU�� )$2�
)RUHVWU\�'HSDUWPHQW�

+XEEDUW��-���/LQN��7���*UDYHOOH��-���	�(OOLRW��:����������
7LPEHU�KDUYHVW�LPSDFWV�RQ�ZDWHU�\LHOG�LQ�WKH�
FRQWLQHQWDO�PDULWLPH�K\GURFOLPDWLF� UHJLRQ�RI�
WKH�8QLWHG�6WDWHV��)RUHVW�6FLHQFH�������������
����

,OYHVQLHPL��+���3XPSDQHQ��-���'XXUVPD��5���+DUL��3���
.HURQHQ��3���.RODUL��3���«�9HVDOD��7�� ��������
:DWHU� EDODQFH� RI� D� ERUHDO� 6FRWV� SLQH� IRUHVW��
%RUHDO� (QYLURQPHQW� 5HVHDUFK�� ���$XJXVW���
��������

-DVVDO�� 5�� 6��� %ODFN�� 7�� $��� 6SLWWOHKRXVH�� '�� /���
%U�PPHU� � &�� � 	� 1HVLF� � =� � ������� �
(YDSRWUDQVSLUDWLRQ�DQG�ZDWHU�XVH�HIILFLHQF\�LQ�
GLIIHUHQW�DJHG� 3DFLILF�1RUWKZHVW�'RXJODV�ILU�
VWDQGV�� $JULFXOWXUDO� 	� )RUHVW� 0HWHRURORJ\��
� � � � � � � � � � � � � � � � � � � � �
GRL���������M�DJUIRUPHW�������������

.KDQDO��6���	�3DUDMXOL��3��%�� ��������(YDOXDWLQJ� WKH�
LPSDFWV� RI� IRUHVW� FOHDU� FXWWLQJ� RQ�ZDWHU� DQG�
VHGLPHQW� \LHOGV� XVLQJ� 6:$7� LQ�0LVVLVVLSSL��
-RXUQDO� RI� :DWHU� 5HVRXUFH� DQG� 3URWHFWLRQ��
� � � � � � � � � � � � � � � � �
GRL���������MZDUS������������

.XUDV��3��.���$OLOD��<���	�:HLOHU��0�� ��������)RUHVW�
KDUYHVWLQJ� HIIHFWV� RQ� WKH� PDJQLWXGH� DQG�
IUHTXHQF\� RI� SHDN� IORZV� FDQ� LQFUHDVH� ZLWK�
UHWXUQ� SHULRG�� :DWHU� 5HVRXUFHV� 5HVHDUFK��
�������������GRL�������������:5�������

/|IJUHQ��6���5LQJ��(���YRQ�%U|PVVHQ��&���6¡UHQVHQ��5���
	�+|JERP��/�� ��������6KRUW� WHUP�HIIHFWV� RI�
FOHDU�FXWWLQJ� RQ� WKH� ZDWHU� FKHPLVWU\� RI� WZR�
ERUHDO� VWUHDPV� LQ� QRUWKHUQ�6ZHGHQ�� D� SDLUHG�
FDWFKPHQW� VWXG\�� $PELR�� ������� ���������
GRL����������������������������

0RKDPPDG��$��*���	�$GDP��0��$����������7KH�LPSDFW�
RI� YHJHWDWLYH� FRYHU� W\SH� RQ� UXQRII� DQG� VRLO�
HURVLRQ� XQGHU� GLIIHUHQW� ODQG� XVHV��&$7(1$��
� � � � � � � � � � � � � � � G R L � � � � � � � � � �
M�FDWHQD�������������

1HULV��-���7HMHGRU��0���5RGUtJXH]��0���)XHQWHV��-���	�
-LPpQH]�� &�� �������� (IIHFW� RI� IRUHVW� IORRU�
FKDUDFWHULVW LFV� RQ� ZDWHU� UHSHOOHQF\��
LQILOWUDWLRQ��UXQ�RII�DQG�VRLO�ORVV�LQ�$QGLVROV�RI�
7HQHULIH� �&DQDU\� ,VODQGV�� 6SDLQ��� &$7(1$��
����6HS����� � � ����� � � GR L ��� ������ �
M�FDWHQD�������������

1REUHJD�� 5��� 6RX]D�� (��� 	� 6RX]D�� )�� �������� 7KH�
LPSDFW� RI� FKDQJHV� LQ� ODQG� FRYHU� RQ� ZDWHU�
UHVRXUFHV�LQ�WKH�:HVWHUQ�$PD]RQ��-RXUQDO�RI�
(QYLURQPHQWDO�+\GURORJ\�����2NWREHU��������

3DOPHU��$��5����������1DWXUDO�YDULDWLRQ�DQG�VKRUW�WHUP�
LPSDFW�RI�$VSHQ�+DUYHVWLQJ�RQ�VXUIDFH�VWUHDP�
FKHPLVWU\�LQ�WKH�%RUHDO�3ODLQV��S��������7KHVLV�
RI� 0DVWHU� RI� 6FLHQFH�� 'HSDUWPHQW� RI�
%LRORJLFDO�6FLHQFHV�7KH�8QLYHUVLW\�RI�$OEHUWD�

3|W]HOVEHUJHU�� (��� 	� +DVHQDXHU�� +�� ��������
)RUHVWZDWHU� G\QDPLFV� ZLWKLQ� D� PRXQWDLQRXV�
FDWFKPHQW�LQ�$XVWULD��1DWXDO�+D]DUGV���������
���������GRL���������V���������������[�

6KDPVXGGLQ��6��$���<XVRS��=���	�1RJXFKL��6����������
,QIOXHQFH� RI� SODQWDWLRQ� HVWDEOLVKPHQW� RQ�
GLVFKDUJH�FKDUDFWHULVWLFV�LQ�D�VPDOO�FDWFKPHQW�
RI� WURSLFDO� IRUHVW�� ,QWHUQDWLRQDO� -RXUQDO� RI�
)RUHVWU\� 5HVHDUFK�� ������ ������ GRL����������
������������

6¡UHQVHQ��5���(YD��5���0DUFXV��0���/DUV��+���-DQ��6���
7KRPDV�� *��� «� %LVKRS�� .�� �������� )RUHVW�
KDUYHVW�LQFUHDVHV�UXQ�RII�PRVW�GXULQJ�ORZ�IORZV�
LQ�WZR�ERUHDO�VWUHDPV��$PELR�����������������

6WRWW��7��$���	�0RXQW��1����������3ODQWDWLRQ�IRUHVWU\�
LPSDFWV� RQ� VHGLPHQW� \LHOGV� DQG� GRZQVWUHDP�
FKDQQHO� G\QDPLFV� LQ� WKH� ^8.`�� D� UHYLHZ��
3URJUHVV�LQ�3K\VLFDO�*HRJUDSK\�������������
�����GRL�������������������SS���UD�

6XiUH]��-���6RWR��%���3HUH]��5���	�)LHUURV��)����������
,QIOXHQFH� RI� (XFDO\SWXV� JOREXOXV� SODQWDWLRQ�
JURZWK�RQ�ZDWHU�WDEOH�OHYHOV�DQG�ORZ�IORZV�LQ�D�
VPDOO�FDWFKPHQW��-RXUQDO�RI�+\GURORJ\�������
��������
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$JXQJ�%XGL�6XSDQJDW��3XWX�6XGLUD��+DU\RQR�6XSUL\R�GDQ�(UQ\�3RHGMLUDKDMRH

3HQJDUXK�3HQHEDQJDQ�+XWDQ�7DQDPDQ� �)�0XHOO(XFDO\SWXV�SHOOLWD
WHUKDGDS�3HQLQJNDWDQ�$OLUDQ�6XQJDL�GDQ�6HGLPHQ



6XKDUWD�� 1��� 	� 3UDVHW\R�� %�� +�� �������� 6XVXQDQ�
PLQHUDO�GDQ�VLIDW�ILVLND�NLPLD�WDQDK�EHUYHJHWDVL�
KXWDQ�GDUL�EDWXDQ�VHGLPHQ�PDVDP�GL�3URSLQVL�
5LDX��-XUQDO�7DQDK�GDQ�,NOLP�����'HVHPEHU���
�����

6XSDQJDW��$��%����������.HVHLPEDQJDQ�DLU�GDQ�KDUD�GL�
KXWDQ� WDQDPDQ� (XFDO\SWXV� SHOOLWD� )�� 0XHOO�
PHODOXL�SHQGHNDWDQ�PRGHO�GLQDPLN��'LVHUWDVL��
3URJUDP� 6WXGL� ,OPX� .HKXWDQDQ�� )DNXOWDV�
.HKXWDQDQ�� 8QLYHUVLWDV� *DGMDK� 0DGD��
<RJ\DNDUWD�

6XSDQJDW�� $�� %��� -XQDHGL�� $��� .RVDVLK�� 	� ,UZDQ��
�������� .DMLDQ� GDPSDN� SHQDQDPDQ� MHQLV�
SHQJKDVLO�ND\X�SXOS�WHUKDGDS�WDWD�GDQ�NXDOLWDV�
DLU��/DSRUDQ�+DVLO�3HQHOLWLDQ��%DODL�3HQHOLWLDQ�
+XWDQ� 3HQJKDVLO� 6HUDW�� %DGDQ� /LWEDQJ�
. H K X W D Q D Q � � . X R N � � 5 L D X � � � W L G D N �
GLSXEOLNDVLNDQ��

6XSDQJDW�� $�� %��� -XQDHGL�� $��� .RVDVLK�� 	� 1DVUXQ��
��������.DMLDQ�WDWD�DLU�KXWDQ�$FDFLD�PDQJLXP�
GDQ� (XFDO\SWXV� SHOOLWD�� /DSRUDQ� +DVLO�
3HQHOLWLDQ�� %DODL� 3HQHOLWLDQ�+XWDQ� 3HQJKDVLO�
6HUDW��%DGDQ�/LWEDQJ�.HKXWDQDQ��.XRN��5LDX��
�WLGDN�GLSXEOLNDVLNDQ��

6XU\DWPRMR�� +��� 0DVDPLWVX�� )��� .RVXJL�� .��� 	�
0L]X\DPD�� 7�� �������� (IIHFWV� RI� VHOHFWLYH�
ORJJLQJ�PHWKRGV�RQ�UXQ�RII�FKDUDFWHULVWLFV�LQ�
SDLUHG� VPDOO� KHDGZDWHU� FDWFKPHQW��3URFHGLD�
(QYLURQPHQWDO� 6FLHQFHV�� ���� ���������
GRL���������M�SURHQY�������������

7LDQ��'���<DQ��:���&KHQ��;���'HQJ��;���3HQJ��<���.DQJ��
:���	�3HQJ��&����������9DULDWLRQ�LQ�UXQ�RII�ZLWK�
DJH�RI�&KLQHVH�ILU�SODQWDWLRQV�LQ�&HQWUDO�6RXWK�
&KLQD��+\GURORJLFDO�3URFHVVHV���������������
������GRL����������K\S������

:DWHUORR��0��-���6FKHOOHNHQV��-���%UXLMQ]HHO��/��$���	�
5DZDTD��7��7�� ��������&KDQJHV� LQ�FDWFKPHQW�
UXQRII�DIWHU�KDUYHVWLQJ�DQG�EXUQLQJ�RI�D�3LQXV�
FDULEDHD� SODQWDWLRQ� LQ� 9LWL/HYX�� )LML�� )RUHVW�
(FRORJ\� 	� 0DQDJHPHQW�� ���������� �������
GRL���������M�IRUHFR�������������

:HQMLH��/���:HQ\DR��/���+RQJMLDQ��/���:HQSLQJ��'���	�
+RQJPHL�� /�� �������� 5XQ� RII� JHQHUDWLRQ� LQ�
VPDOO�FDWFKPHQWV�XQGHU�D�QDWLYH�UDLQ�IRUHVW�DQG�
D� UXEEHU� SODQWDWLRQ� LQ� ;LVKXDQJEDQQD��
VRXWKZHVWHUQ�&KLQD��:DWHU�DQG�(QYLURQPHQWDO�
-RXUQDO�� ������� �������� GRL���������M������
����������������[

=HJUHH��1����������(YDOXDWLQJ�WKH�K\GURORJLF�HIIHFWV�
RI� IRUHVW� KDUYHVWLQJ� DQG� UHJURZWK� XVLQJ� D�
VLPSOH� UDLQIDOO�UXQ� RII� PRGHO�� -RXUQDO� RI�
(QYLURQPHQWDO� +\GURORJ\�� �������� �����
5HWULHYHG�IURP�KWWS���ZZZ�K\GURZHE�FRP

=KDR�� )��� =KDQJ�� /��� 	� ;X�� =�� �������� (IIHFWV� RI�
YHJHWDWLRQ� FRYHU� FKDQJH� RQ� VWUHDPIORZ� DW� D�
UDQJH� RI� VSDWLDO� VFDOHV�� ��WK�:RUOG� ,0$&6��
02'6,0�&RQJUHVV��&DLUQV��$XVWUDOLD�������
-XO\� ������ ���������� 5HWULHYHG� IURP� KWWS����
PVVDQ]�RUJ�DX�PRGVLP���,��]KDRBII�SGI
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