
ϭ�

%$%�,�3(1'$+8/8$1�

��� /DWDU�EHODNDQJ�

'DODP�ELGDQJ�LQGXVWUL�VDDW�LQL�NXDOLWDV�VHEXDK�SURGXN�PHQMDGL�LQGLNDWRU�DSDNDK�

VHEXDK�SHUXVDKDDQ�PHPLOLNL�NLQHUMD�SURGXN�\DQJ�EDLN�DWDX�WLGDN��NXDOLWDV�VHQGLUL�

PHPLOLNL�EHUEDJDL�PDFDP�MHQLV��EDLN�LWX�SURGXN�PDXSXQ�MDVD�OD\DQDQ�\DQJ�GDSDW�

PHPEHULNDQ� QLODL� WDPEDK� NHSDGD� SURGXN� DWDX� MDVD� \DQJ� GLWDZDUNDQ� NHSDGD�

NRQVXPHQ��7KHRGRUH��7�$OOHQ����������

6HKLQJJD� SHQWLQJ� EDJL� VXDWX� SHUXVDKDDQ� GDODP� PHQJKDVLONDQ� SURGXN� \DQJ�

EHUNXDOLWDV��'HQJDQ�PHQJKDVLONDQ�SURGXN� \DQJ�EHUNXDOLWDV�� DUWLQ\D�SHUXVDKDDQ�

PDPSX�PHODNXNDQ�NHJLDWDQ�SURVHV�SURGXNVL� \DQJ�PHQJKDVLONDQ�SURGXN� VHVXDL�

GHQJDQ�KDUDSDQ�FXVWRPHU�

3HUXVDKDDQ�37��;<=� � \DQJ�EHUORNDVL� GL�1JDZL��PHUXSDNDQ�SHUXVDKDDQ� VZDVWD�

\DQJ�PHPSURGXNVL�VHSDWX��3DGD�SHQHOLWLDQ�LQL��SHQJDPELODQ�GDWD�GLODNXNDQ�SDGD�

DUHD� SURGXNVL� VHSDWX�� GLPDQD� SURVHV� SURGXNVLQ\D� GLEDJL� PHQMDGL� GXD� DUHD�

SURGXNVL��GHQJDQ�DNWLYLWDV�SDGD�VHWLDS�DUHD�SURGXNVL�DGDODK�VHEDJDL�EHULNXW��

7DEHO�,����$NWLYLWDV�3URGXNVL�%HGDVDUNDQ�$UHD�3URGXNVL�

$UHD�3URGXNVL� $NWLYLWDV�3URGXNVL�

��

&XWWLQJ�� 6DEORQ�� (PERVV��

6LPOHVV�� -DKLW� NRPSXWHU��

%XIILQJ�GDQ�7ULPPLQJ��

��

6WRFNILWWLQJ�� �� 89� &XULQJ��

5RWDU\� 3UHVV�� 3RQJ�SRQJ�

3UHVV�� 3DLQWLQJ�� 89� &XULQJ���

$VVHPEO\�� ,QVSHFWLRQ��

3DFNDJLQJ��)LQDO�,QVSHFWLRQ

'DODP�PHODNXNDQ�SURVHV�SURGXNVL��37��;<=�PHQHUDSNDQ�GXD�VLVWHP�SURGXNVL��

SHUWDPD�\DNQL�EDVHG�RQ�UH�RUGHU�	�RSHQ�SR�PDWHULDO��\DQJ�EHUDUWL�PHPSURGXNVL�

XQWXN�PHPHQXKL�SHUPLQWDDQ� DNDQ� WHWDSL�EDKDQ�EDNX�EHOXP�GLVLDSNDQ� VHKLQJJD�



Ϯ�

SURVHV� SURGXNVL� PHQXQJJX� KLQJJD� PDWHULDO� WHUVHGLD� GDQ� NHGXD� \DLWX� EDVH� RQ�

&%$� �&RPSRQHQW� E\� $GYDQFH�� \DQJ� EHUDUWL� PHPSURGXNVL� XQWXN� PHPHQXKL�

SHUPLQWDDQ� GHQJDQ� PDWHULDO� VXGDK� GLVHGLDNDQ� VHEHOXPQ\D� GHQJDQ� PHODNXNDQ�

IRUHFDVWLQJ�XQWXN�SHUPLQWDDQ�\DQJ�DNDQ�GDWDQJ��VHKLQJJD�SURVHV�SURGXNVL�GDSDW�

ODQJVXQJ�GLODNXNDQ��

'DODP� PHPSURGXNVL� VHSDWX�'HFDWKORQ�PHOHZDWL� WDKDSDQ� SURVHV� � VHSHUWL� SDGD�

JDPEDU�,���EHULNXW��

E�D��K�:�< ͗ ^�W�dh����,�d>KE
EKDKZ�W�d� ͗�ϭ
�/W�d�<�E�K>�, ͗�^,�&z�,�&/��

^�<�Z�E' h^h>�E
d�E''�>��/W�d�<�E ͗�

W�d��WZK^�^�KW�Z�^/

^Žů�^ĞƉĂƚƵ

/ŶƐƉĞŬƐŝ�ŵĂƚĞƌŝĂů�
ŵĂƐƵŬ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�

;Y�Ϳ

<ĂŝŶ�

<ĂŝŶ�&ůĂŶĞů

KͲϲ

/ŶƐƉĞŬƐŝ�ŵĂƚĞƌŝĂů�
ŵĂƐƵŬ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�

;Y�Ϳ

DĞŵďĞƌƐŝŚŬĂŶ�
ƉĞƌŵƵŬĂĂŶ�ŬĂŝŶ�ĨůĂŶĞů�

;hs�ĐĂƌŝŶŐͿ

KͲϳ

WĞůĂƉŝƐĂŶ�ŬĂŝŶ�ĨůĂŶĞů�
ŵĞŶŐŐƵŶĂŬĂŶ�ƉĞůĂƉŝƐ�

ĨŽĂŵ
;>ĂŵŝŶĂƚŝŶŐͿ

KͲϴ

WĞŵŽƚŽŶŐĂŶ�ŬĂŝŶ�
ĨůĂŶĞů�ƐĞƐƵĂŝ�ŵŽĚĞů�

ƵƉƉĞƌ�ƐĞƉĂƚƵ
;�ƵƚƚŝŶŐ�>ĂƐĞƌ�ĚĂŶ�
�ƵƚƚŝŶŐ�DĂŶƵĂůͿ

/Ͳϲ
/ŶƐƉĞŬƐŝ�ŚĂƐŝů�

ƉĞŵŽƚŽŶŐĂŶ�ƵƉƉĞƌ�
ƐĞƉĂƚƵ
;Y�Ϳ

/Ͳϰ /Ͳϭ

<ĂƌĞƚ �ŬƐĞƐŽƌŝƐ�ƐŽů�ƐĞƉĂƚƵ

/ͲϮ
/ŶƐƉĞŬƐŝ�ŵĂƚĞƌŝĂů�

ŵĂƐƵŬ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�

;Y�Ϳ

KͲϭϰ

WĞŶŐĞůĞŵĂŶ�ĂŬƐĞƐŽƌŝƐ�
ƐŽů�ƐĞƉĂƚƵ�ĚĞŶŐĂŶ�

ƐĞƉĂƚƵ�ŵĞŶŐŐƵŶĂŬĂŶ�
ůĞŵ�ƉƌŝŵĞƌ

�ĞŶŐĂŶ�ƉƌŽƐĞƐ�
^ƚŽĐŬĨŝƚƚŝŶŐ

/Ͳϲ
/ŶƐƉĞŬƐŝ�ŵĂƚĞƌŝĂů�

ŵĂƐƵŬ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�

;Y�Ϳ

KͲϭϬ
WĞŶŐƵŬƵƌĂŶ�ƉŽůĂ�
ĂŬƐĞƐŽƌŝƐ�ƐĞƉĂƚƵ

;DĞũĂ�WĞŶŐƵŬƵƌĂŶͿ

KͲϭϭ

WĞŵŽƚŽŶŐĂŶ�ƉŽůĂ�
ĂŬƐĞƐŽƌŝƐ��ƵƉƉĞƌ�

ƐĞƉĂƚƵ
;�ƵƚƚŝŶŐ�ůĂƐĞƌ�ĚĂŶ�
�ƵƚƚŝŶŐ�ŵĂŶƵĂůͿ

KͲϭϮ
^ĂďůŽŶ�ĂŬƐĞƐŽƌŝƐ�
ƵƉƉĞƌ�ƐĞƉĂƚƵ

KͲϭϯ

DĞŶŝŵďƵůŬĂŶ�
ĂŬƐĞƐŽƌŝƐ�ƵƉƉĞƌ�

ƐĞƉĂƚƵ�ĚĞŶŐĂŶ�ƉƌŽƐĞƐ�
ĞŵďŽƐƐ

;WƌĞƐƐ�DĂĐŚŝŶĞͿ

/Ͳϳ
/ŶƐƉĞŬƐŝ�ŚĂƐŝů�ƐĂďůŽŶ�
ĚĂŶ�ĞŵďŽƐƐ�ĂŬƐĞƐŽƌŝƐ�

ƵƉƉĞƌ�ƐĞƉĂƚƵ
;Y�Ϳ

<ĂƌĞƚ

KͲϮ DĞŵďĞƌƐŝŚŬĂŶ�
ƉĞƌŵƵŬĂĂŶ�ŬĂƌĞƚ

;hs��ĂƌŝŶŐͿ

KͲϯ

DĞŵďĞƌƐŝŚŬĂŶ�
ƉĞƌŵƵŬĂĂŶ�ĂŬƐĞƐŽƌŝƐ�
ƐŽů�ƐĞƉĂƚƵ�ĚĞŶŐĂŶ�
ƉƌŽƐĞƐ�ďƵĨĨŝŶŐ

KͲϰ

DĞŵŽƚŽŶŐ�ŬĂƌĞƚ�
ďĞƌůĞďŝŚ�ƉĂĚĂ�

ĂŬƐĞƐŽƌŝƐ�ƐŽů�ƐĞƉĂƚƵ�
ĚĞŶŐĂŶ�ƉƌŽƐĞƐ�

ƚƌŝŵŵŝŶŐ

KͲϱ
WƌŽƐĞƐ�ŵĞŶĚĞƚĞŬƐŝ�
ŵĞƚĂů�ƉĂĚĂ�ŚĂƐŝů�

ďƵĨĨŝŶŐ�ĚĂŶ�ƚƌŝŵŵŝŶŐ
;DĞƚĂů��ĞƚĞĐƚŽƌͿ

/Ͳϯ
/ŶƐƉĞŬƐŝ�ŚĂƐŝů�ďƵĨĨŝŶŐ�

ĚĂŶ�ƚƌŝŵŵŝŶŐ�
ĂŬƐĞƐŽƌŝƐ�ƐŽů�ƐĞƉĂƚƵ

;Y�Ϳ

KͲϭ
DĞŵĐƵĐŝ�ƐŽů�ƐĞƉĂƚƵ�
ǇĂŶŐ�ƐƵĚĂŚ�ũĂĚŝ�
ĚĞŶŐĂŶ�ƉƌŽƐĞƐ
tĂƐŚŝŶŐ�^ƚŽŶĞ

KͲϵ WĞŵďŽůŽŶŐĂŶ�ƉĂĚĂ�
ƵƉƉĞƌ�ƐĞƉĂƚƵ�ƵŶƚƵŬ�

ƚĂůŝ�ƐĞƉĂƚƵ

KͲϭϱ
�ƐƐĞŵďůǇ�ƐŽů�ƐĞƉĂƚƵ�͕�
ƵƉƉĞƌ�ƐĞƉĂƚƵ͕�ĚĂŶ�
ĂŬƐĞƐŽƌŝƐ�ƵƉƉĞƌ�

ƐĞƉĂƚƵ

/Ͳϭ
KͲϭϲ
/Ͳϵ

WƌŽƐĞƐ�ŝŶƐƉĞŬƐŝ�ĚĂŶ�
ƉĞŵĂƐĂŶŐĂŶ�ƚĂůŝ�

ƐĞƉĂƚƵ

dĂůŝ�ƐĞƉĂƚƵ

Z/E'<�^�E

<�'/�d�E :hD>�, t�<dh�;D�E/dͿ

dKd�> Ϯϳ

/Ͳϴ /ŶƐƉĞŬƐŝ�ŵĂƚĞƌŝĂů�
ŵĂƐƵŬ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�

;Y�Ϳ

ϯϬΖ
ϯϬΖϯϬΖ

ϯϬΖ

ϯϬΖ

ϭϬΖϯϬΖϭϱΖ

ϲϬΖ

ϯϬΖϯϬΖ

ϮϬΖ

ϭϱΖ

ϮϱΖ

ϯϬΖ

ϭϬΖ

ϭϱΖ

ϮϱΖ

ϮϬΖ

ϰϱΖ

ϰϬΖ

ϮϬΖ

ϭϱΖ

ϱΖ

ϴ

ϭϱ

ϭ

Ϯϰ

ϯϮϬ

ϮϲϬ

ϲϬ

ϲϰϬ

*DPEDU�,���3HWD�3URVHV�3HPEXDWDQ�6HSDWX�'HFDWKORQ�

'DODP� JDPEDU� ,��� GLMHODVNDQ� 3HWD� SURVHV� SHPEXDWDQ� VHSDWX� 'HFDKWORQ� GDUL�

EDKDQ� EDNX� KLQJJD� PHQMDGL� SURGXN� MDGL�� GLPDQD� DSDELOD� NHVHOXUXKDQ� SURVHV�

SURGXNVL� WHODK� GLODOXL� DNDQ� PHQJKDVLONDQ� VHSDWX� 'HFDWKORQ� \DQJ� VHVXDL�

VSHVLILNDVL��
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*DPEDU�,���6HSDWX�'HFDWKORQ�

3DGD� VHWLDS� WDKDSDQ� SURVHV� SURGXNVL�� WHUGDSDW� SURVHV� SHUV\DUDWDQ� \DQJ� KDUXV�

GLSHQXKL� DJDU� KDVLO� SURGXNVL� VHSDWX� VHVXDL� GHQJDQ� VSHVLILNDVL� \DQJ� VXGDK����

GLMDEDUNDQ�SDGD�WDEHO�ODPSLUDQ�$�\DNQL�WDEHO�&74�SURVHV���

3DGD� WDEHO� ODPSLUDQ�$� GLNHWDKXL�EDKZD� WHUGDSDW� OLPD�&74�SURVHV� \DQJ�KDUXV�

GLSHQXKL� XQWXN� PHQJKDVLONDQ� SURGXN� \DQJ� VHVXDL� GHQJDQ� VSHVLILNDVL�� DSDELOD�

VDODK� &74� SURVHV� WLGDN� GLSHQXKL� PDND� GDSDW� PHQ\HEDENDQ� SURGXN� PHQMDGL�

GHIHFW��

8QWXN�3URGXN�SHUXVDKDDQ�MXJD�PHQHWDSNDQ�&74�3URGXN�VHSHUWL�SDGD�JDPEDU�,���

VHEDJDL�EHULNXW��

*DPEDU�,���&74�3URGXN���



ϰ�

*DPEDU�,���&74�3URGXN����/DQMXWDQ��

%HULNXW�PHUXSDNDQ�MXPODK�SURGXNVL�GDQ�MXPODK�GHIHFW�VHSDWX�'HFDWKORQ�SHULRGH�

�����VHEDJDL�EHULNXW��

7DEHO�,����-XPODK�3URGXNVL�GDQ�-XPODK�GHIHFW�6HSDWX�'HFDWKORQ�3HULRGH������

%XODQ�
-XPODK�
3URGXNVL�

-XPODK�
3URGXN�
'HIHFW

-XPODK�
3URGXN�
%DLN�

3HUVHQWDVH�
3URGXN�
'HIHFW

3HUVHQWDVH�
7ROHUDQVL�
3URGXN�
'HIHFW

D� E� F� G E�F� H F�E� I�
-DQ� ������ ����� ������ ���� ����
)HE� ������ ����� ������ ���� ����
0DU� ������ ����� ������ ���� ����
$SU� ������� ������ ������� ���� ����
0HL� ������� ������ ������� ���� ����
-XQ� ������ ����� ������ ���� ����
-XO� ������� ������ ������� ���� ����
$JW� ������ ����� ������ ���� ����
6HS� ������ ����� ������ ���� ����
2NW� ������ ����� ������ ���� ����
1RY� ������ ������ ������ ���� ����
'HV� ������ ����� ������ ���� ����

-XPODK� ������� ������� ������� ����� �����
5DWD��
5DWD�
�8QLW��

�������� ������� �������� ���� ����

6XPEHU��'DWD�33,&�37�':,�35,0$�6(1726$����������
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*DPEDU�,���*UDILN�3UHVHQWDVH�6HSDWX�'HFDWKORQ�WHUKDGDS�%DWDV�7ROHUDQVL�

%HUGDVDUNDQ� WDEHO� ,���GDQ�JDPEDU� ,���GLNHWDKXL� EDKZD�QLODL� SUHVHQWDVH�GHIHFWLYH

SHUEXODQ�Q\D� VHODPD� SHULRGH� �����PHPLOLNL� UDWD�UDWD� VHEHVDU� ���� GLPDQD� QLODL�

UDWD�UDWD� GHIHFWLYH� SHUXVDKDDQ� 37�� ;<=� EHUDGD� GLDWDV� QLODL� WROHUDQVL� \DQJ�

GLWHQWXNDQ�SHUXVDKDDQ�VHEHVDU������KDO�LQL�GLNDUHQDNDQ�PDVLK�EDQ\DNQ\D�MXPODK�

SURGXN�\DQJ�FDFDW�GLEDQGLQJNDQ�MXPODK�SURGXN�\DQJ�EDLN���

%DQ\DNQ\D�MXPODK�SURGXN�\DQJ�FDFDW�GLVHEDENDQ�NDUHQD�NHWLGDNVHVXDLDQ�SURGXN�

GHQJDQ� VSHVLILNDVL� \DQJ� VXGDK� GLWHQWXNDQ� DWDX� WLGDN� VHVXDL� GHQJDQ� &ULWLFDO� WR�

4XDOLW\��&74��SURVHV�\DQJ�GLWHWDSNDQ�ROHK�SHUXVDKDDQ�VHKLQJJD�GLNDWDNDQ�FDFDW��

$GDSXQ� &74� SURVHV� SDGD� SHPEXDWDQ� VHSDWX� 'HFDWKORQ� DNDQ� GLWXQMXNDQ� SDGD�

WDEHO�GL�ODPSLUDQ�$���

6HODQMXWQ\D� XQWXN� PHPDVWLNDQ� EDKZD� KDVLO� SURGXNVL� VXGDK� VWDELO� GDQ� VXGDK�

PHPHQXKL�VSHVLILNDVL�SURGXN�\DQJ�DGD��PDND�GLODNXNDQ�SHUKLWXQJDQ�VWDELOLWDV�GDQ�

NDSDELOLWDV� \DQJ� GDSDW� GLOLKDW� SDGD� ODPSLUDQ� %�� EHULNXW� PHUXSDNDQ� KDVLO�

SHUKLWXQJDQ�VWDELOLWDV�GDQ�NDSDELOLWDV�SURVHV�SURGXNVL�VHSDWX�'HFDWKORQ��
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*DPEDU�,���6WDELOLWDV�3URVHV�WDKXQ������

7DEHO�,����.DSDELOLWDV�3URVHV�WDKXQ������

%XODQ� -XPODK�3URGXNVL� -XPODK�'HIHFWLYH �WDK�

-DQXDUL� ������ ����� ϭϵϴϬϯ͘ϱϳ�

)HEUXDUL� ������ ����� ϮϬϱϴϭ͘ϯ�

0DUHW� ������ ����� ϮϬϭϮϮ͘ϵϲ�

$SULO� ������� ������ ϮϬϬϳϵ͘ϵϱ�

0HL� ������� ������ ϮϬϰϬϭ͘ϲϮ�

-XQL� ������ ����� ϮϬϰϯϱ͘ϭϳ�

-XOL� ������� ������ ϭϵϵϮϭ͘ϭϱ�

�$JXVWXV� ������ ����� ϮϬϬϵϴ͘Ϯϭ�

6HSWHPEHU� ������ ����� ϭϵϱϬϵ͘Ϭϵ�

2NWREHU� ������ ����� ϮϬϰϲϳ͘ϯϲ�

1RYHPEHU� ������ ������ ϮϬϬϮϵ͘ϯϯ�

'HVHPEHU� ������ ����� ϭϵϵϳϰ͘ϴ�

7RWDO��8QLW�� ������� ������� 5DWD�UDWD� ������

'LNHWDKXL� EDKZD� GDUL� KDVLO� SHPHULNVDDQ� WLDS� EXODQ� \DQJ� GLODNXNDQ� SDGD� WDKXQ�

����������PHQJKDVLONDQ�QLODL�'302�VHEHVDU��������\DQJ�DUWLQ\D�NHPXQJNLQDQ�

WHUMDGLQ\D�GHIHFW�VHEDQ\DN�������SURGXN�SHU�VDWX�MXWD�SURGXNVL��'DUL�QLODL�'302�

\DQJ� GLNHWDKXL� ODOX� GLNRQYHUVLNDQ� NHGDODP� QLODL� VLJPD�� VHKLQJJD� GLGDSDW� QLODL�

VLJPD� VHEHVDU� ������ \DQJ� EHUDUWL� SURVHV� SHPEXDWDQ� VHSDWX�'HFDWKORQ� PHPLOLNL�

SHOXDQJ�XQWXN�GLODNXNDQ�SHQLQJNDWDQ�QLODL�VLJPD�GHQJDQ�DGDQ\D�SHUEDLNDQ��8QWXN�

GLODNXNDQ� SHUEDLNDQ� PDND� SHUOX� GLLGHQWLILNDVL� WHUOHELK� GDKXOX� MHQLV� FDFDW� \DQJ�

WHUMDGL��DGDSXQ�MHQLV�FDFDW�\DQJ�WHODK�GLLGHQWLILNDVL�EHGDVDUNDQ�&74�SURVHV�DGDODK�

VHEDJDL�EHULNXW��



ϳ�

7DEHO�,����-HQLV�'HIHFW�3DGD�3URVHV�3URGXNVL�6HSDWX�'HFDWKORQ�

-HQLV�'HIHFW &LUL�FLUL� 3HQ\HEDE�WHUMDGLQ\D�'HIHFW
,ĂƐŝů�ƉŽƚŽŶŐĂŶ�ƚĞƉŝ�ŬĂŝŶ�ƚŝĚĂŬ�

ƌĂƚĂ�;dZͿ�
,ĂƐŝů� ƉĞŵŽƚŽŶŐĂŶ� ƚĞƉŝ� ŬĂŝŶ�
ƚŝĚĂŬ� ƐĞƐƵĂŝ� ĚĞŶŐĂŶ� ƐƉĞƐŝĨŝŬĂƐŝ�
ĚĂŶ� ƐƚĂŶĚĂƌ� ǇĂŶŐ� ƐƵĚĂŚ�
ĚŝƚĞŶƚƵŬĂŶ�ƉĞƌƵƐĂŚĂĂŶ�

DĂƚĂ� ƉŝƐĂƵ� ŬƵƌĂŶŐ� ƚĂũĂŵ� ĚĂŶ�
ŬĞƐĂůĂŚĂŶ� ĚĂůĂŵ� ƉĞůĞƚĂŬĂŶ�
ŵĂƚĞƌŝĂů� ƉĂĚĂ� ŵĞũĂ�
ƉĞŵŽƚŽŶŐĂŶ�

^ĂďůŽŶ�ƌƵƐĂŬ�;^ZͿ <ĞƚĞďĂůĂŶ� ĐĂŝƌĂŶ� ƐĂďůŽŶ� ƚŝĚĂŬ�
ƌĂƚĂ�

WƌŽƐĞƐ�ƐĂďůŽŶ�ŵĂƐŝŚ�ĚŝůĂŬƵŬĂŶ�
ƐĞĐĂƌĂ�ŬŽŶǀĞŶƐŝŽŶĂů�;ŵĂŶƵĂůͿ�

,ĂƐŝů�ƐĂďůŽŶ�ƚŝĚĂŬ�ƐĞƐƵĂŝ�
ĚĞŶŐĂŶ�ďĂŐŝĂŶŶǇĂ�;^^�Ϳ�

dĞƌĚĂƉĂƚ� ďĂŐŝĂŶ� ǇĂŶŐ� ƚŝĚĂŬ�
ƐĞŵĞƐƚŝŶǇĂ� ĚŝƐĂďůŽŶ� ƚĞƚĂƉŝ�
ƚĞƌŬĞŶĂ�ĐĂŝƌĂŶ�ƐĂďůŽŶ�

�ĞŶƚĞƌŵŝƌŝŶŐ�;�DͿ WĞŵĂƐĂŶŐĂŶ� ĂŬƐĞƐŽƌŝƐ� ǇĂŶŐ�
ƚŝĚĂŬ�ƐĞƐƵĂŝ�ĚĞŶŐĂŶ�ƚĞŵƉĂƚŶǇĂ�

WĞŶĞŵƉĂƚĂŶ� ƐĂďůŽŶ� ĚĂŶ�
ĂŬƐĞƐŽƌŝƐ�ƚŝĚĂŬ�ƉĂƐ�

�ŽŶĚŝŶŐ�ŐĂƉ�;�'Ϳ hƉƉĞƌ�ĚĂŶ�ďŽƚƚŽŵ ƐĞƉĂƚƵ�ƚŝĚĂŬ�
ŵĞŶĞŵƉĞů� ĚŝŬĂƌĞŶĂŬĂŶ� ũƵŵůĂŚ�
ůĞŵ�ŬƵƌĂŶŐ�

�ĞůƵŵ� ĂĚĂŶǇĂ� ƐƚĂŶĚĂƌ� ǇĂŶŐ�
ĚŝƚĞŶƚƵŬĂŶ�

KǀĞƌ�ůĞŵ�;K>Ϳ >Ğŵ�ďĞƌůĞďŝŚĂŶ
�Ăƚ�ƚŝĚĂŬ�ƌĂƚĂ�;�ZͿ <ĞƚĞďĂůĂŶ�ĐĂƚ�ǇĂŶŐ�ƚŝĚĂŬ�ƌĂƚĂ͕ WƌŽƐĞƐ�ƉĞŶŐĞĐĂƚĂŶ�ŵĂƐŝŚ�

ĚŝůĂŬƵŬĂŶ�ĚĞŶŐĂŶ�ƐŝƐƚĞŵ�
ŬŽŶǀĞŶƐŝŽŶĂů�;ŵĂŶƵĂůͿ�

<ŽƚŽƌ�;<dͿ �ĂŐŝĂŶ� ƐĞůĂŝŶ� ƉŽůĂ� ƚĞƌŬĞŶĂ�
ƐĞŵƉƌŽƚĂŶ� ĐĂƚ� ƐĞŚŝŶŐŐĂ�
ŵĞŶũĂĚŝ�ŬŽƚŽƌ�

6HWHODK�GLODNXNDQ�LGHQWLILNDVL�MHQLV�GHIHFW�SDGD�WDEHO�,����GLNHWDKXL�EDKZD�WHUGDSDW�

HQDP�MHQLV�GHIHFW�\DQJ�WHUMDGL�GL�37��'ZL�3ULPD�6HQWRVD���\DQJ�SDGD�SHQLOLWLDQ�LQL�

DNDQ��GLEHULNDQ�NRGH�EHUXSD�75��65��&0��%*��2/��GDQ�&5�XQWXN�PHPSHUPXGDK�

SHQ\HEXWDQ�MHQLV�GHIHFW��

%HULNXW�PHUXSDNDQ�IUHNXHQVL�NHPXQFXODQ�MHQLV�GHIHFW�\DQJ�WHUMDGL�SDGD�37��;<=�

\DQJ�GLWDPSLONDQ�SDGD�WDEHO�,���VHEDJDL�EHULNXW��

7DEHO�,����)UHNXHQVL�-HQLV�'HIHFW�6HSDWX�'HFDWKORQ�

%XODQ�
-XPODK�
3URGXNVL�

-XPODK�
'HIHFWLYH

)UHNXHQVL�-HQLV�'HIHFW 1RPRU�&74�
SURGXN�\DQJ�WLGDN�

WHUSHQXKL�

75� 65� 66%� &0� %*� 2/� &5� .5�

-DQXDUL� ������ ����� ���� ���� ���� ���� ���� ���� �� ���� ������������

)HEUXDUL� ������ ����� ���� ���� ���� ���� ����� ����� ���� ���� ������������

0DUHW� ������ ����� ���� ���� ���� ���� ����� ����� ���� ���� ������������

$SULO� ������� ������ ����� ����� ����� ���� ����� ����� ����� ����� ������������

0HL� ������� ������ ����� ����� ����� ���� ����� ����� ����� �������� ������������

-XQL� ������ ����� ���� ���� ����� ���� ����� ����� ����� ���� ������������

-XOL� ������� ������ ����� ����� ����� ���� ����� ����� ����� ����� ������������



ϴ�

7DEHO�,����)UHNXHQVL�-HQLV�'HIHFW�6HSDWX�'HFDWKORQ��/DQMXWDQ��

%XODQ�
-XPODK�
3URGXNVL�

-XPODK�
'HIHFWLYH

)UHNXHQVL�-HQLV�'HIHFW

1RPRU�
&74�
SURGXN�

\DQJ�WLGDN�
WHUSHQXKL�75� 65� 66%� &0� %*� 2/� &5� .5�

$JXVWXV� ������ ����� ���� ���� ���� ���� ����� ����� ����� ���� ������������

6HSWHPEHU� ������ ����� ���� ���� ���� ��� ����� ���� ���� ���� ������������

2NWREHU� ������ ����� ���� ���� ����� ���� ����� ���� ����� ���� ������������

1RYHPEHU� ������ ������ ���� ����� ����� ���� ����� ����� ����� ����� ������������

'HVHPEHU� ������ ����� ���� ���� ����� ���� ���� ���� ���� ���� ������������

7RWDO� ������� ���������� ������ ������ ������ ����� ������ ������ ������ ��������� ��

%HGDVDUNDQ�SHQ\DMLDQ�GDWD�IUHNXHQVL�GHIHFW�XQWXN�WLDS�EXODQQ\D��GDSDW�GLNHWDKXL�

EDKZD� WHUGDSDW�&74� SURGXN� \DQJ� WLGDN� � GLSHQXKL� WLDS� EXODQQ\D�� PDND� GDSDW�

GLNDWDNDQ� EDKZD� SURGXNVL� VHSDWX� 'HFDWKORQ� EHOXP� EHMDODQ� VHFDUD� RSWLPDO��

.HPXGLDQ� SDGD� WDEHO� ,��� DNDQ� PHQXQMXNDQ� UDWD�UDWD� GHIHFW� \DQJ� WHUMDGL� SDGD�

VHWLDS� SURVHV� \DQJ� WHUMDGL� GHIHFWLYH� VHODPD� -DQXDUL� SHULRGH� ������ 'HVHPEHU�

������

7DEHO�,����5DWD�UDWD�FDFDW�SURGXN�SURVHV�GL�37�'ZL�3ULPD�6HQWRVD���

WƌŽƐĞƐ :ĞŶŝƐ��ĞĨĞĐƚŝǀĞ ZĂƚĂͲƌĂƚĂ�
WƌŽĚƵŬ�
�ĂĐĂƚ�

�ƵƚƚŝŶŐ �ĂŚĂŶ�ďĂŬƵ�ƚŝĚĂŬ�ƚĞƌƉŽƚŽŶŐ�
ƌĂƉŝŚ� ϭϲϱϰ

^ĂďůŽŶ �ĂŝƌĂŶ�ƐĂďůŽŶ�ďĞƌůĞďŝŚ� Ϯϰϵϵ

,ĂƐŝů�ƐĂďůŽŶ�ƚŝĚĂŬ�ƌĂƚĂ�
,ĂƐŝů�ƐĂďůŽŶ�ƌƵƐĂŬ�

^ĞĂŵůĞƐƐ ŵŝƌŝŶŐ� ϭϮϬ
^ƚŽĐŬ�&ŝƚƚŝŶŐ dĞƌĚĂƉĂƚ�ďĂŐŝĂŶ�ƉĞƌŵƵŬĂĂŶ�

ǇĂŶŐ�ƚŝĚĂŬ�ŵĞŶĞŵƉĞů�
;�ŽŶĚŝŶŐ�ŐĂƉͿ�

Ϯϱϳϯ

KǀĞƌ�ůĞŵ� ϭϱϴϬ
WĂŝŶƚŝŶŐ <ĞƚĞďĂůĂŶ�ĐĂƚ�ƚŝĚĂŬ�ŵĞƌĂƚĂ� ϭϭϵϬ

ŬŽƚŽƌ�

3DGD�WDEHO�,���UDWD�UDWD�FDFDW�SURGXN�SURVHV�GL�37�;<=�GLDWDV�PHQMHODVNDQ�PHQJHQDL�

EHEHUDSD�SURVHV�\DQJ�PHPLOLNL� MHQLV�GHIHFW��GLPDQD�UDWD�UDWD�FDFDW�SURGXN�\DQJ�

WHUMDGL� XQWXN� VHWLDS� SURVHVQ\D� EDQ\DN� WHUMDGL� SDGD� VHWLDS� EXODQQ\D�� VHKLQJJD�



ϵ�

GLSHUOXNDQ� SHUEDLNDQ� XQWXN� PHPLQLPDOLVDVL� FDFDW� SURGXN� \DQJ� WHUMDGL�� VHWHODK�

GLODNXNDQ� SURVHV� WDQ\D� MDZDE� SDGD� NHSDOD� GLYLVL� 4&�� GLNHWDKXL� EDKZD� SDGD�

SURVHV� FXWWLQJ� WHUMDGL� FDFDW� DNLEDW� RSHUDWRU� VDODK� PHQ\HWWLQJ� PHVLQ� SHPRWRQJ��

VHGDQJNDQ�XQWXN�VHDPOHVV�WHUMDGL�FDFDW�DNLEDW�RSHUDWRU�VDODK�PHQ\XVXQ�VXVXQDQ�

VDEORQ�� VHKLQJJD� SURVHV� \DQJ� GDSDW� GLODNXNDQ� SHUEDLNDQ� \DNQL� VDEORQ��

VWRFNILWWLQJ� GDQ� SDLQWLQJ�� VHGDQJNDQ� SDGD� SHQHOLWLDQ� NDOL� LQL� GLODNXNDQ� VHFDUD�

EHUNHORPSRN��PDND�GDUL�LWX��SDGD�SHQHOLWLDQ�LQL�DNDQ�PHPEDKDV�PHQJHQDL�MHQLV�

FDFDW�\DQJ�WHUMDGL�GL�SURVHV�SDLQWLQJ�EHUXSD�NHWHEDODQ�FDW�WLGDN�UDWD�GDQ�NRWRU���

/DOX� XQWXN� PHQJDWDKXL� DNDU� SHUPDVDODKDQ� \DQJ� WHUMDGL� SDGD� SURVHV� SDLQWLQJ

VHKLQJJD� PHQ\HEDENDQ� FDFDW� EHUXSD� NRWRU� GDQ� KDVLO� FDW� WLGDN� UDWD�� GLODNXNDQ�

DQDOLVLV� GHQJDQ� PHQJJXQDNDQ� ILVKERQH GLDJUDP� \DQJ� GLGDSDWNDQ� EHGDVDUNDQ�

KDVLO�REVHUYDVL�ODSDQJDQ�GDQ�KDVLO�ZDZDQFDUD�SHWXJDV�GLYLVL�TXDOLW\�FRQWURO�SDGD�

DUHD�SHQJHFDWDQ��GLPDQD�REVHUYDVL�ODSDQJDQ�PHQJDFX�SDGD�&74�SURVHV�\DQJ�DGD�

SDGD� ODPSLUDQ� $�� %HULNXW� PHUXSDNDQ� ILVKERQH� EHGDVDUNDQ� &74� SURVHV� \DQJ�

WLGDN�WHUSHQXKL��

*DPEDU�,���)LVKERQH�'LDJUDP���

*DPEDU�,���)LVKERQH�'LDJUDP���



ϭϬ�

%HGDVDUNDQ� KDVLO� SHQJDPDWDQ� GLNHWDKXL� WHUGDSDW� IDNWRU�PDQ� GDQ�PHWKRG� \DQJ�

PHQ\HEDENDQ� &74� SURVHV� SDGD� SURVHV� SDLQWLQJ� PHQMDGL� WLGDN� WHUSHQXKL� \DQJ�

PHQJDNLEDWNDQ�WHUMDGLQ\D�GHIHFW�SDGD�SURGXN��

$QDOLVLV� VHODQMXWQ\D� PHQJHQDL� SHQ\HEDE� &74� SURVHV� PHQMDGL� WLGDN� WHUSHQXKL��

DNDQ� GLODNXNDQ� PHQJJXQDNDQ� PHWRGH� �� ZK\¶V�� VHEDJDL� DODW� EHUILNLU� XQWXN�

PHQGDSDWNDQ� DNDU� SHUPDVDODKDQ� VHKLQJJD� GDSDW� PHUDQFDQJ� XVXODQ� \DQJ�

GLSHUOXNDQ�� \DQJ� GLKDUDSNDQ� DNDQ� PHQJXUDQJL� MXPODK� GHIHFW� SDGD� SURVHV�

SDLQWLQJ�� $QDOLVLV� GHQJDQ� PHQJJXQDNDQ� PHWRGH� �� ZK\¶V� GDSDW� GLOLKDW� SDGD�

ODPSLUDQ�'�GDQ�SHQMHODVDQQ\D�VHEDJDL�EHULNXW�

8QWXN�&74�SURVHV�WLGDN�WHUSHQXKL�EHUXSD�SHODEHODQ�GDHUDK�SROD�\DQJ�WLGDN�GL�FDW�

WHUGDSDW� GXD� IDNWRU� \DQJ� PHPSHQJDUXKL�� )DNWRU� SHUWDPD� DGDODK�PDQ�� GLPDQD�

RSHUDWRU�NXUDQJ�WHOLWL�GDODP�PHODNXNDQ�SHQXWXSDQ�DUHD�GLVHNLWDU�SROD�\DQJ�WLGDN�

GL�FDW��VHKLQJJD�VDDW�GLODNXNDQ�SHQJHFDWDQ�GDHUDK�GLVHNLWDU�SROD�PHQMDGL�WHUNHQD�

FDW� DWDX� NRWRU�� KDO� LQL� GLVHEDENDQ� NDUHQD� EHOXP� DGDQ\D� FDUD� NHUMD� SHQXWXSDQ�

GDHUDK� GL� VHNLWDU� SROD� \DQJ� WLGDN� GL� FDW�� VHKLQJJD� GDODP� PHODNXNDQ� SURVHV�

SHODEHODQ� RSHUDWRU� KDQ\D� PHQJLUD�QJLUD�� )DNWRU� NHGXD� DGDODK�PHWKRG�� GLPDQD�

SURVHV�SHODEHODQ�GLODNXNDQ�EHUNDOL�NDOL�SDGD�DUHD�GLVHNLWDU�SROD� VRO� VHSDWX��+DO�

LQL�GLVHEDENDQ�NDUHQD� ODEHO�PHPLOLNL�FDNXSDQ�DUHD�\DQJ�VHGLNLW� XQWXN�PHQXWXS�

DUHD� GLVHNLWDU� SROD�� GDQ� MXJD� NDUHQD� WLGDN� DGDQ\D� DODW� EDQWX� VHKLQJJD� SURVHV�

SHODEHODQ�PDVLK�GLODNXNDQ�PDQXDO��

6HODQMXWQ\D� XQWXN� &74� SURVHV� WLGDN� WHUSHQXKL� EHUXSD� WHUGDSDW� VLVD� FDW� \DQJ�

PHQHPSHO�SDGD�FDW�KROGHU�WHUGDSDW�VDWX�IDNWRU�\DQJ�PHPSHQJDUXKL��)DNWRU�\DQJ�

PHPSHQJDUXKL� DGDODK�PDQ��GLPDQD�RSHUDWRU�NXUDQJ� WHOLWL�GDODP�PHPEHUVLKNDQ�

VLVD� FDW� \DQJ� PHQHPSHO� SDGD� FDW� KROGHU�� \DQJ� PHQJDNLEDWNDQ� NHWLND� SURVHV�

SHQJHFDWDQ�\DQJ�EDUX�DNDQ�GLPXODL�� VLVD�FDW�\DQJ�PHQHPSHO�DNDQ�PHQJKDPEDW�

MDOXU� NHOXDUQ\D� FDW� \DQJ� EDUX� GLPDVXNDQ�� VHKLQJJD� KDVLO� SHQJHFDWDQ� PHQMDGL�

WLGDN�UDWD��

6HWHODK� GLNHWDKXL� DNDU� SHUPDVDODKDQQ\D�� PDND� ODQJNDK� EHULNXWQ\D� DGDODK�

PHPEXDW� SULRULWDV� SHUEDLNDQ�� 3HPEXDWDQ� SULRULWDV� SHUEDLNDQ� GLSHUOXNDQ� DJDU�

SURVHV�SHUEDLNDQ�GDSDW� EHUMDODQ�GHQJDQ�HILVLHQ�� GLPXODL� GDUL� \DQJ�SDOLQJ�EXWXK�

SHUEDLNDQ��XUJHQW����



ϭϭ�

$QDOLVLV� SHUEDLNDQ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� )0($� \DQJ� WHODK� GLEXDW�

SDGD�7DEHO�,����VHEDJDL�EHULNXW��

7DEHO�,����)0($�

&ĂŬƚŽƌ� <ĞŐĂŐĂůĂŶ� �ŬŝďĂƚ�ŬĞŐĂŐĂůĂŶ� ^ WĞŶǇĞďĂď�<ĞŐĂŐĂůĂŶ� K � ZWE

DĞƚŚŽĚ

KƉĞƌĂƚŽƌ�ŬƵƌĂŶŐ�
ƚĞůŝƚŝ�ĚĂůĂŵ�
ŵĞůĂŬƵŬĂŶ�
ƉĞŶƵƚƵƉĂŶ�ĚĂĞƌĂŚ�
ƉŽůĂ�ǇĂŶŐ�ƚŝĚĂŬ�Ěŝ�
ĐĂƚ�ŵĞŶŐŐƵŶĂŬĂŶ�
ƐĞůŽƚŝƉ��

ĂƌĞĂ�ĚŝƐĞŬŝƚĂƌ�ƉŽůĂ�
ǇĂŶŐ�ƚŝĚĂŬ�Ěŝ�ĐĂƚ�
ŵĞŶũĂĚŝ�ŬŽƚŽƌ�

ϱ

dŝĚĂŬ�ĂĚĂŶǇĂ�ĐĂƌĂ�ŬĞƌũĂ�
ĚĂůĂŵ�ŵĞůĂŬƵŬĂŶ�ƉƌŽƐĞƐ�
ƉĞŶƵƚƵƉĂŶ�ĚĂĞƌĂŚ�ƉŽůĂ�
ǇĂŶŐ�ƚŝĚĂŬ�Ěŝ�ĐĂƚ�

ϲ� Ϯ� ϲϬ�

DĞƚŚŽĚ

ƉƌŽƐĞƐ�ƉĞůĂďĞůĂŶ�
ĂƌĞĂ�ĚŝƐĞŬŝƚĂƌ�ƉŽůĂ�
ǇĂŶŐ�ƚŝĚĂŬ�Ěŝ�ĐĂƚ�
ŵĂƐŝŚ�ŵĂŶƵĂů�

dĞƌĚĂƉĂƚ�ĐĂƚ�ǇĂŶŐ�
ŵĞŶŐĞŶĂŝ�ĚĂĞƌĂŚ�
ĚŝƐĞŬŝƚĂƌ�ƉŽůĂ�ǇĂŶŐ�
ƚŝĚĂŬ�Ěŝ�ĐĂƚ�ĚĂŶ�ƉƌŽƐĞƐ�
ƉĞŶŐĞĐĂƚĂŶ�ŵĞŶũĂĚŝ�
ƚŝĚĂŬ�ĞĨĞŬƚŝĨ��

ϱ
dŝĚĂŬ�ĂĚĂŶǇĂ�ĂůĂƚ�ďĂŶƚƵ�
ĚĂůĂŵ�ŵĞůĂŬƵŬĂŶ�ƉƌŽƐĞƐ�
ƉĞůĂďĞůĂŶ�

ϴ� ϳ� ϮϴϬ�

DĂŶ�

KƉĞƌĂƚŽƌ�ŬƵƌĂŶŐ�
ĚŝƐŝƉůŝŶ�ĚĂůĂŵ�
ŵĞŵďĞƌƐŝŚŬĂŶ�ĐĂƚ�
ǇĂŶŐ�ƚĞƌƐŝƐĂ�Ěŝ�
ĚŝŶĚŝŶŐ�ŵĞƐŝŶ�ĐĂƚ�
ŚŽůĚĞƌ�

ŚĂƐŝů�ƉĞŶŐĞĐĂƚĂŶ�
ŵĞŶũĂĚŝ�ƚŝĚĂŬ�ƌĂƚĂ� ϱ

KƉĞƌĂƚŽƌ�ŬƵƌĂŶŐ�ĚŝƐŝƉůŝŶ�
ĚĂůĂŵ�ŵĞůĂŬƵŬĂŶ�ƉƌŽƐĞƐ�
ƉĞŵďĞƌƐŝŚĂŶ�ĚŝŶĚŝŶŐ�ĐĂƚ�
ŚŽůĚĞƌ�

ϳ� Ϯ� ϳϬ�

6HKLQJJD�EHGDVDUNDQ�XUDLDQ�SHUPDVDODKDQ�GL�DWDV��SHQXOLV�PHODNXNDQ�SHQLOLWLDQ�

\DQJ� EHUMXGXO� ³3(5$1&$1*$1� $/$7� %$178�� &$5$� .(5-$��

5(:$5'�'$1�381,6+0(17�3$'$�3526(6�3(1*(&$7$1�8178.�

0(0,1,0$6,� '()(&7� :$51$� &$7� 7,'$.� 0(5$7$� '(1*$1�

3(1'(.$7$1�'0$,�',�37��;<=´�



ϭϮ�

��� 5XPXVDQ�PDVDODK�

%HUGDVDUNDQ� ODWDU�EHODNDQJ�PDVDODK�\DQJ�DGD�GL�SHUXVDKDDQ��PDND�SDGD�SHQHOLWLDQ� LQL�

DNDQ�GLUXPXVNDQ�PDVDODK��

�� %DJDLPDQD�PHUDQFDQJ�DODW�EDQWX�\DQJ�WHSDW�XQWXN�PHPLQLPDVL�GHIHFWLYH�\DQJ�WHUMDGL�SDGD�

SURVHV�SHQJHFHWDQ�NRPSRQHQ�RXWVROH GL�37��;<="��

�� %DJDLPDQD�FDUD�NHUMD�DODW�EDQWX�\DQJ�WHSDW�XQWXN�PHQJXUDQJL�WHUMDGLQ\D�GHIHFWLYH

SHQJHFDWDQ�NRWRU�SDGD�SURVHV�SDLQWLQJ

�� %DJDLPDQD�UHZDUG�GDQ�SXQLVKPHQW�\DQJ�WHSDW�XQWXN�PHPLQLPDVL�GHIHFWLYH�SHQJHFDWDQ�WLGDN�

UDWD

��� 7XMXDQ�SHQHOLWLDQ�

$GDSXQ�XUDLDQ�WXMXDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�DGDODK��

�� 0HQJKDVLONDQ� XVXODQ� SHUEDLNDQ� EHUXSD� PHUDQFDQJ� DODW� EDQWX�� FDUD� NHUMD��

UHZDUG� GDQ� SXQLVKPHQW� SDGD� SURVHV� � SURGXNVL� VHSDWX� 'HFDWKORQ� XQWXN�

PHQJXUDQJL� GHIHFWLYH� GL� 37�� ;<=� GDODP� UDQJND� SHQHUDSDQ� FRQWLQXRXV�

LPSURYHPHQW�GDODP�VHJDOD�DVSHN�SHUXVDKDDQ���

��� %DWDVDQ�SHQHOLWLDQ�

$JDU�WLGDN�PHQLPSDQJ�GDUL�SHUPDVDODKDQ�GDQ�GDSDW�PHQFDSDL�VDVDUDQ�\DQJ�

GLKDUDSNDQ�PDND�SHQXOLV�PHPEDWDVL�SHUPDVDODKDQ�SDGD��

�� 0HWRGH�'0$,�\DQJ�GLJXQDNDQ�KDQ\D�XQWXN�SHUDQFDQJDQ�SHUEDLNDQ�DODW�EDQWX�GDQ�

WLGDN�VDPSDL�LPSOHPHQWDVL���

�� 'DWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�EHGDVDUNDQ�SHULRGH�WDKXQ�������

��� 0DQIDDW�SHQHOLWLDQ�

$GDSXQ�PDQIDDW�\DQJ�GLSHUROHK�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� 6HEDJDL�EDKDQ�SHUWLPEDQJDQ�3HUXVDKDDQ�GDODP�PHQ\XVXQ�GDQ�PHQJDPELO�WLQGDNDQ�

XQWXN�PHPLQLPDONDQ�MHQLV�FDFDW�RXVROH�FDW�WLGDN�PHUDWD�GL��37��;<=��
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��� 6LVWHPDWLND�SHQXOLVDQ��

6LVWHPDWLND�SHQXOLVDQ�SDGD�SHQLOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

%DE�,�� � 3HQGDKXOXDQ�

3DGD� EDE� LQL� EHULVL� XUDLDQ� ODWDU� EHODNDQJ� SHUPDVDODKDQ� \DQJ�

PHQMDGL�ODQGDVDQ�XQWXN�PHQHPXNDQ�SHUPDVDODKDQ�DWDX�GHIHFWLYH�

\DQJ� WHUMDGL� GDQ� PHPEXDW� VXDWX� UDQFDQJDQ� SHUEDLNDQ� SURVHV�

SURGXNVL� VHSDWX� 'HFDWKORQ� GDODP� PHPLQLPDVL� GHIHFWLYH� SDGD�

37�� ;<=�� UXPXVDQ� SHUPDVDODKDQ�� WXMXDQ� SHQHOLWLDQ�� EDWDVDQ�

\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� GDQ�

VLVWHPDWLND�SHQXOLVDQ�SHQHOLWLDQ��

%DE�,,�� � /DQGDVDQ�7HRUL�

3DGD� EDE� LQL� EHULVL� OLWHUDWXU� \DQJ� UHOHYDQ� GHQJDQ� SHUPDVDODKDQ�

\DQJ� GLWHOLWL�� 3HPEDKDVDQ� WHRUL� PHOLSXWL� WHRUL� SHQGHNDWDQ� VL[�

VLJPD� VHUWD� WHRUL� SHQGXNXQJ� ODLQQ\D� \DQJ� GLJXQDNDQ� 'DODP�

SHUDQFDQJDQ� XVXODQ� SHUEDLNDQ�� 6XPEHU�OLWHUDWXU�DWDX� WHRUL� \DQJ�

GLJXQDNDQ�GLDPELO�GDUL�UHIHUHQVL�EXNX�EXNX�GDQ�MXUQDO�SHQHOLWLDQ�

\DQJ� EHUNDLWDQ� GHQJDQ� WRSLN� SHUPDVDODKDQ� SDGD� SHQHOLWLDQ� LQL�

GDQ�GLVHUWDNDQ�SDGD�GDIWDU�SXVWDND��6HODLQ�LWX��GLEDKDV�SXOD�KDVLO�

KDVLO� SHQHOLWLDQ� WHUGDKXOX� \DQJ� GLMDGLNDQ� UHIHUHQVL� GDODP�

SHQJHUMDDQ�SHQHOLWLDQ��

%DE�,,,��� 0HWRGH�3HQHOLWLDQ�

3DGD� EDE� LQL� GLMHODVNDQ� PHQJHQDL� ODQJNDK�ODQJNDK� SHQHOLWLDQ�

VHFDUD� ULQFL� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ� VL[� VLJPD��

/DQJNDK� SHQHOLWLDQ� GLPXODL� GDUL� SHUVLDSDQ� SHQHOLWLDQ��

SHQJDPELODQ�GDWD�SULPHU�GDQ�VHNXQGHU��SHQJRODKDQ�GDWD��DQDOLVLV�

SHPHFDKDQ�PDVDODK�KLQJJD�NHVLPSXODQ�GDQ�VDUDQ�\DQJ�GLEHULNDQ�

NHSDGD�SHUXVDKDDQ�VHEDJDL�KDVLO�GDUL�SHQHOLWLDQ��

%DE�,9��� 3HQJXPSXODQ�GDQ�3HQJRODKDQ�'DWD�

3DGD� EDE� LQL� GLWDPSLONDQ� GDWD� XPXP� SHUXVDKDDQ� GDQ� GDWD�

SHQGXNXQJ� ODLQQ\D�� 'DWD� \DQJ� GLWDPSLONDQ� GLGDSDWNDQ� PHODOXL�



ϭϰ�

EHUEDJDL�SURVHV�VHSHUWL�ZDZDQFDUD��2EVHUYDVL�ODSDQJDQ��GDQ�GDWD�

\DQJ� GLGDSDW� GDUL� SHUXVDKDDQ� LWX� VHQGLUL�� 3HQJRODKDQ� GDWD�

GLODNXNDQ�VHVXDL�GHQJDQ�PHWRGH�\DQJ�GLFDQWXPNDQ�SDGD�EDE�,,,�

\DQJ� NHPXGLDQ� GLODNXNDQ� DQDOLVLV� SHUPDVDODKDQ� XQWXN� GL�

ODNXNDQ\D�SHUEDLNDQ��

%DE�9� � �3HUDQFDQJDQ�8VXODQ�3HUEDLNDQ�GDQ�$QDOLVLV�

3DGD� EDE� LQL� PHQJDQDOLVLV� WHQWDQJ� NHOHELKDQ� GDQ� NHNXUDQJDQ�

SHUEDLNDQ� \DQJ�GLXVXONDQ��6HODLQ� LWX� MXJD�VLPXODVL� VWDELOLWDV�GDQ�

NDSDELOLWDV� XQWXN� PHPEXNWLNDQ� EDKZD� SHUEDLNDQ� DNDQ�

EHUSHQJDUXK�SRVLWLI�WHUKDGDS�SHUXVDKDDQ�MXJD�GLODNXNDQ�SDGD�EDE�

LQL��

%DE�9,� � �.HVLPSXODQ�GDQ�6DUDQ�

3DGD� EDE� LQL� EHULVL� NHVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�

GLODNXNDQ�GDQ�PHQMDZDE�SHUWDQ\DDQ�SDGD�UXPXVDQ�PDVDODK�VHUWD�

VDUDQ�XQWXN�SHUXVDKDDQ�GDQ�SHQHOLWLDQ�VHODQMXWQ\D�


