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7KLV�VWXG\�DLPV�WR�VKRZ�WKH�UROH�RI�HPRWLRQV�LQ�HQFRXUDJLQJ�HIIHFWLYH�

OHDUQLQJ��7KH�DIIHFWLYH�GRPDLQ�LV�DOZD\V�FRQVLGHUHG�OHVV�VLJQLILFDQW�

LQ�WKH�OHDUQLQJ�SURFHVV�WKDQ�WKH�FRJQLWLYH�GRPDLQ��7KH�UHDGHU�RI�WKLV�

DUWLFOH� LV� H[SHFWHG� WR� XQGHUVWDQG� KRZ� WKH� UROH� RI� HPRWLRQV� LQ� WKH�

OHDUQLQJ� SURFHVV�� XVLQJ� FRJQLWLYH� SV\FKRORJ\� WKHRU\� DQG�

QHXURVFLHQFH�NQLIH�DQDO\VLV�IURP�WKLV�VWXG\��1H[W��H[DPLQH�WKH�HIIHFW�

RI� WKH�DIIHFWLYH�GRPDLQ�RQ� OHDUQLQJ� LQ� V\PERO� LQWHUSUHWDWLRQ��7KLV�

SDSHU�FRQFOXGHV�ZLWK�DQDO\VLV�RI�UHDGLQJ�DQ[LHW\�DQG�VXJJHVWLRQV�LQ�

UHDGLQJ�H[HUFLVHV��

�

««««««««««««««««««««««««««««««««««««««�����

3HQGDKXOXDQ���

VHRUDQJ�VLVZD�NHODV�WLJD�6'�EHUQDPD�%XGL�PHPEDFD�GHQJDQ�NHUDV�VHEXDK�WHNV�\DQJ�GLEHUL�JDPEDU�

\DQJ� VDQJDW� LPSXOVLI��0HVNLSXQ� LD� GHQJDQ� VXVDK� SD\DK�PHQJHOXDUNDQ� EHEHUDSD� NDWD� SHUWDPD��

XSD\D�LWX�GLLNXWL�ROHK�GHUHWDQ�NDWD�NDWD�EDKNDQ�WDQSD�NDWD�NDWD�\DQJ�VHGLNLWSXQ�WLGDN�EHUKXEXQJDQ�

GHQJD�WHNV�\J�GLEDFDQ\D��%XGL� WDPSDNQ\D�PHQ\DGDUL�EDKZD�NHPDPSXDQ�SHPDKDPDQQ\D�WHODK�

KLODQJ��'DQ�%XGL�PXODL�PHUDVD�PDOX�GDQ�WDQJDQQ\D�EHUJHWDU��

$QDN�LQL�PHQGHNDWL�WXJDV�PHPEDFD�GHQJDQ�KDUDSDQ�\DQJ�VDPD�UDVD�VDNLW�GDQ�WHNDG�VXUDP�\DQJ�

GLSDQJJLO� VHEHOXP�PHOHSDV� SHUEDQ�� .HWLND� JXUX� %XGL� PHPLQWDQ\D� XQWXN�PHQJDWDNDQ� VHVXDWX�

WHQWDQJ� GLULQ\D�� MHODV� GLD� GDQ� NHOXDUJDQ\D� WHUSDQD� GHQJDQ� SHQHPSDWDQQ\D�GL� NHODV� SHQGXNXQJ�

EHODMDU�GL�VHNRODK�EDUXQ\D��%XGL�EHUNDWD�GHQJDQ�OHPEXW��

�$NX�WDKX�DNX�SLQWDU�GL�WDPDQ�NDQDN�

NDQDN�GDQ�DNX�SLNLU�DNX�PDVLK�SLQWDU�GL�NHODV�VDWX��WDSL�NHPXGLDQ�����

�6XDUDQ\D�WHUGHQJDU�VHGLK�

NHWLND�GLD�EHUNDWD�GHQJDQ�OHPEXW��

�$NX�WLGDN�WDKX�DSD�\DQJ�WHUMDGL�SDGDNX���

�

$SD�\DQJ�WHUMDGL�SDGD�DQDN�LQL��\DQJ�GXOX�SHUFD\D�GLUL�GDQ�NRPSHWHQ��VHNDUDQJ�PHQJJHOHSDU�GL�

WHQJDK� XSD\D� LQWHQVLI� XQWXN� PHPSHUEDLNL� NHVXOLWDQ� EDFDQ\D"� 3HQHOLWL� 6XO]E\� �������

PHQ\LPSXONDQ�EDKZD�DQDN�DQDN�\DQJ�GLEDQMLUL�GHQJDQ�LQVWUXNVL�PHPEDFD�GDSDW�PHQMDGL��VDQJDW�

SXWXV�DVD��WHQWDQJ�DSD�\DQJ�VHKDUXVQ\D�PHUHND�ODNXNDQ��%XGL� WLGDN�KDQ\D�PHQGHPRQVWUDVLNDQ�

NHELQJXQJDQ�LQL�� WHWDSL� MXJD�WHODK�PXODL�PHPSHUOXDV�UHSHUWRLU�VWUDWHJL�NRSLQJQ\D��3DGD�VHVL� OHV�
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EHULNXWQ\D��LD�WLED�GHQJDQ�HQVLNORSHGLD�WHEDO�WHQWDQJ�DQMLQJ��GLWXOLV�GDODP�EDKDVD�WHNQLV�\DQJ�DNDQ�

PHQJLULP�EDQ\DN�RUDQJ�GHZDVD�NH�NDPXV��*XUXQ\D�GHQJDQ�OHPEXW�EHUWDQ\D�DSDNDK�LQL�EXNX�\DQJ�

GLSLOLK�JXUXQ\D�XQWXN�GLEDFD��7LGDN��GLD�PHQJDNXL��EXNDQ� �� WDSL�GLD�EHQDU�EHQDU� LQJLQ�PHOLKDW�

JDPEDU�JDPEDUQ\D��$NKLU�DNKLU� LQL��%XGL� EHUXVDKD�PHQJKLQGDUL�PHPEDFD� VDPD�VHNDOL� GHQJDQ�

SHUWDQ\DDQ��LVWLUDKDW�GL�NDPDU�PDQGL��PHQJDVDK�SHQVLO��GDQ�EXNX�EXNX�\DQJ�VDODK�WHPSDW��

3HULODNX�DQDN�LQL�PHQJJDPEDUNDQ�DSD�\DQJ�WHUMDGL�NHWLND�QLDW�EDLN�NLWD�GDQ�XSD\D�EHUVDPD�XQWXN�

PHQLQJNDWNDQ� NHWHUDPSLODQ� PHPEDFD� JDJDO�� 3DUD� SURIHVLRQDO� GDODP� VNHQDULR� LQL� EHURSHUDVL�

GHQJDQ�DVXPVL�EDKZD�%XGLXV�NXUDQJ�PHPLOLNL�NHWHUDPSLODQ�WHUWHQWX��EDKZD�LD�HQWDK�EDJDLPDQD�

�PHOHZDWNDQ��SHPEHODMDUDQ�SHQWLQJ��VHKLQJJD�RUDQJ�GHZDVD�PHQJDWDNDQQ\D�ODJL��OHELK�NHUDV�GDQ�

OHELK� NXDW� NDOL� LQL�� 6HOPD� :DVVHUPDQQ� ������� PHQFDSDL� VDVDUDQ� NHWLND� GLD� PHOLKDW� NHPEDOL�

NDULUQ\D�VHEDJDL�JXUX�PHPEDFD�GDQ�PHQ\LPSXONDQ�EDKZD�DGD�VHVXDWX�\DQJ�OHELK�EHUWDQJJXQJ�

MDZDE��

0HPEHULNDQ�NUHGLELOLWDV� OHELK� WHUKDGDS�DODW�GLDJQRVWLN�GDULSDGD�\DQJ�VHKDUXVQ\D�� VD\D�GHQJDQ�

VXVDK�SD\DK�PHQFDWDW�LQIRUPDVL�IRUPDWLI�GDQ�VXPDWLI�WHQWDQJ�KDVLO�GDQ�WHQWDQJ�NLQHUMD�VHWLDS�VLVZD�

SDGD�VHWLDS�VHVL�SHQJDMDUDQ��'DODP�UHWURVSHNVL��VD\D�PHOLKDW�LQL�OHELK�VHEDJDL�OHJLWLPDVL�SURVHV�

GDULSDGD�EHQDU�EHQDU�PHPEDQWX�VLVZD��'DODP�KDPSLU�VHPXD�NDVXV��WLGDN�DGD�EXNWL�EDKZD�JXUX�

DQDN�DQDN� WHODK�JDJDO�GDODP�SHQJDMDUDQ� �NHWHUDPSLODQ�PHPEDFD��� ,QL� WHODK�GLDMDUNDQ� ��GHQJDQ�

GHGLNDVL�GDQ�SHUKDWLDQ�WHWDSL�WLGDN�GLSHODMDUL��

7LGDN� VDPSDL� EHUWDKXQ�WDKXQ�� EDQ\DN� SHQJDODPDQ� NHPXGLDQ�� VD\D� EHODMDU� WHQWDQJ� �WDNXW��

PHPEDFD���VHSHUWL��WDNXW�WHUEDQJ��PHQHPXNDQ�EDKZD�EHEHUDSD�DQDN��XQWXN�DODVDQ�DSDSXQ��WDNXW�

WDPSLO� GL� ELGDQJ� NXULNXOXP� NKXVXV� LQL� �� EDKZD� EHEHUDSD� DQDN� PHUDVD� VDQJDW� WLGDN� EHUGD\D�

VHKLQJJD�PHUHND�WDNXW�XQWXN�PHQFRED���:DVVHUPDQQ�������KOP����±����1DPXQ��

+XEXQJDQ� DQWDUD� NHWDNXWDQ� GDQ� SHPEHODMDUDQ� MDXK� OHELK� GDUL� VHNDGDU� SHQJDPDWDQ� SUDNWLVL�

UHIOHNWLI��1HXURVFLHQFH�NRQWHPSRUHU�PHPEDQWX�PHQMHODVNDQ�EDJDLPDQD�KDO�LWX�WHUMDGL��.LWD�WDKX�

EDKZD� MDULQJDQ�XWDPD�RWDN�VDOLQJ� WHUKXEXQJ�VHKLQJJD��NHWLND�VHRUDQJ�DQDN�PHPEDFD�� MDULQJDQ�

SHQJHQDODQ�PHQJLGHQWLILNDVL�KXUXI�GDQ�NDWD�NDWD�VHPHQWDUD� MDULQJDQ�VWUDWHJLV�VHFDUD�EHUVDPDDQ�

EHUIRNXV�SDGD�PHPDKDPL�WHNV�GDQ�PHPDQWDX�NHPDMXDQ�PHQXMX�WXMXDQ�LWX��3DGD�VDDW�\DQJ�VDPD��

MDULQJDQ�DIHNWLI�\DQJ�PHQJDWXU��HPRVL�DWDX�\DQJ�GLNHQDO�VHEDJDL�VLVWHP�OLPELN��PHQJDNWLINDQ�KDO�

KDO�VHSHUWL�PLQDW��PRWLYDVL��NHFHPDVDQ��GDQ�VHEDJDLQ\D��+LQWRQ�HW�DO���������-DXK�GDUL�EHUWLQGDN�

VHFDUD�LQGHSHQGHQ�GDODP�
RWDN�NDQDQ���RWDN�NLUL
�ODPD�\DQJ�VHNDUDQJ�GLNHQDO�WLGDN�DNXUDW��VLVWHP�

DIHNWLI�DWDX�OLPELN�VDOLQJ�EHUKXEXQJDQ�GHQJDQ�DUHD�NRUWLNDO�\DQJ�WHUOLEDW�GDODP�SURVHV�NRJQLWLI�

�/H�'RX[���������

�� 0HPEDFD� GDQ� WDNXW� WHUKXEXQJ� GHQJDQ� FDUD� \DQJ� VDPD� VHSHUWL� SHQJNRQGLVLDQ� NODVLN�

EHURSHUDVL�� 6WLPXOXV� \DQJ� DZDOQ\D� QHWUDO� �PLVDOQ\D�� PHPEDFD� GHQJDQ� NHUDV�� EHUXODQJ� NDOL�

GLSDVDQJNDQ�GHQJDQ�VWLPXOXV�WDQSD�V\DUDW�\DQJ�EHUEDKD\D��PLVDOQ\D��SHQLODLDQ�JXUX��HMHNDQ�WHPDQ�

VHED\D��GDQ��VHEDJDL�KDVLO�GDUL�SDVDQJDQ�LQL��SHODMDU�PHPEHQWXN�KXEXQJDQ�DQWDUD�PHPEDFD�GDQ�

HPRVL�QHJDWLI��0LVDONDQ�VHRUDQJ�DQDN�\DQJ�EHUMXDQJ�GHQJDQ�PHPEDFD�GLSDQJJLO�XQWXN�PHPEDFD�
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VHEXDK� EDJLDQ� WHNV� GHQJDQ� NHUDV�� 7XJDV� PHQJDNWLINDQ� DPLJGDOD�� EDJLDQ� GDUL� RWDN� \DQJ�

PHPXQFXONDQ�UDVD�WDNXW�GDQ�NHWDNXWDQ�\DQJ�ODQJVXQJ��3DGD�VDDW�\DQJ�VDPD��SHQLODLDQ�NRJQLWLI�

\DQJ� OHELK� ODPEDW�� GLGRURQJ� NRUWLV� GDUL� VLWXDVL� WHUMDGL�� EHUEDJDL� SHPLNLUDQ� PHQ\DWX� GHQJDQ�

NRQILUPDVL� NRJQLWLI� EDKZD� LQL� DGDODK� VLWXDVL� \DQJ� PHQJDQFDP� 

� GDQ� LQL� PHQ\HEDENDQ�

PHQLQJNDWQ\D�UDVD�ZDVSDGD��+LQWRQ�HW�DO��������KOP�������

�$QDN�LWX�PXQJNLQ�PHQJKLGXSNDQ�NHPEDOL�UDVD�PDOX�NDUHQD�PHUDED�UDED�NDWD�NDWD�DZDO�PLQJJX�

LQL��SDQLN�PHOLKDW�EHEHUDSD�NDWD�\DQJ�WLGDN�GLNHQDO�GDODP�EDJLDQ�LWX��PHUDVDNDQ�NHWLGDNVDEDUDQ�

JXUX�\DQJ�VHPDNLQ�PHQLQJNDW��DWDX�PHQGHQJDU�ELVLNDQ�WHPDQ�VHED\D��

�&HSDWODK��VXGDK�ZDNWXQ\D�

PDNDQ� VLDQJ�� 
� 
.HWLND� SHUDVDDQ� NKDZDWLU� GDQ� DODUP� PHQLQJNDW� GDQ� JDPEDUDQ� GDUL� VNHQDULR�

WHUEXUXN� PHQLQJNDW�� NHPDPSXDQ� XQWXN� EHUNRQVHQWUDVL� PHQMDGL� VDQJDW� WHUJDQJJX�� (PRVL� LQL�

EHUGDVDUNDQ�HYDOXDVL� GLUL� GLVHEXW� VHEDJDL� HPRVL�SHQLODLDQ� �5RVHPDQ�GDQ�6PLWK��������3HQWLQJ�

XQWXN�GLFDWDW�EDKZD�HPRVL�SHQLODLDQ�DGDODK�KDVLO�GDUL�SHUVHSVL�DQDN�WHQWDQJ�LQWHUDNVL�GDQ�SHULVWLZD�

WHUVHEXW��EHOXP�WHQWX�LQWHUDNVL���SHULVWLZD�LWX�VHQGLUL��6LOYLD���������'HQJDQ�GHPLNLDQ��HQDP�DQDN�

ELVD�PDVXN�NHORPSRN�PHPEDFD�\DQJ�VDPD�GDQ�PDVLQJ�PDVLQJ�GDSDW�PHPLOLNL�HPRVL�SHQLODLDQ�

\DQJ�EHUEHGD�GDUL�LQWHUDNVL�GDQ�SHULVWLZD�\DQJ�LGHQWLN��HPRVL�SHQLODLDQ�EHUVLIDW�VXEMHNWLI��(PRVL�

SHQLODLDQ�PHPEHULNDQ�HIHN�PHQGDODP�SDGD�PRWLYDVL�GDQ�NHJLJLKDQ�GDODP�WXJDV��6LVZD�GHQJDQ�

HPRVL�SHQLODLDQ�QHJDWLI�FHQGHUXQJ�PHQ\HUDK�GHQJDQ�FHSDW�VHPHQWDUD�PHUHND�\DQJ�PHPLOLNL�HPRVL�

SHQLODLDQ� SRVLWLI� OHELK� FHQGHUXQJ� XQWXN�PHQJDWDVL� WXJDV� \DQJ�PHQDQWDQJ� GDQ� EHNHUMD�PHQXMX�

VROXVL��)UHQ]HO�HW�DO���������

� 3HUWLPEDQJNDQ� DSD� \DQJ� WHUMDGL� NHWLND�� KDUL� GHPL� KDUL�� SHQJDODPDQ� VHSHUWL� LWX� GLXODQJ��

3HQJDWXUDQ�VHNRODK�VHFDUD�UXWLQ�PHQJKDUXVNDQ�DQDN�DQDN�XQWXN�PHODQJJDU�LQVWLQJ�DODPL�PHUHND�

XQWXN�PHQMDJD�KDUJD�GLUL�GHQJDQ�EHUVLNHUDV�EDKZD�PHUHND�PHQJHMDU�WXJDV�WXJDV�GL�PDQD�PHUHND�

PHPLOLNL� VHGLNLW� KDUDSDQ�XQWXN� VXNVHV��$QDN�DQDN� \DQJ�EHUMXDQJ�GHQJDQ�PHPEDFD� WHQJJHODP�

GDODP�PDWHUL�MDXK�PHODPSDXL�NHPDPSXDQ�PHUHND�VDDW�LQL�GDQ��NHWLND�UDVD�IUXVWUDVL�EHUNHPEDQJ��

NXULNXOXP�PHOHPDKNDQ� NRPSHWHQVL� GDQ� NHSHUFD\DDQ� GLUL� DQDN�� 'HQJDQ� GHPLNLDQ�� %XGL� WHODK�

EHODMDU�EDKZD�GLD� WLGDN� WHUODOX�SLQWDU��EXNDQ�SHPEDFD�\DQJ�EDLN��GDQ�REMHN�EHODV�NDVLKDQ�DWDX�

HMHNDQ�GL�OLQJNXQJDQ�DNDGHPLN��'LD�WHODK�PHQJHPEDQJNDQ�NHFHPDVDQ�PHPEDFD��

�

%DJDLPDQD�(PRVL�'LGHILQLVLNDQ�GDQ�%DJDLPDQD�3HQJDUXKQ\D�WHUKDGDS�3HPEHODMDUDQ"�

.HDGDDQ� HPRVLRQDO� GLWDQGDL� ROHK� NHVHLPEDQJDQ�NLPLD�� SRVWXU�� GDQ� SROD� SHUQDSDVDQ� VHVHRUDQJ�

GDODP� SHULRGH� ZDNWX� WHUWHQWX� �-HQVHQ� �������0HVNLSXQ� DGD� UDWXVDQ� NHDGDDQ� HPRVLRQDO�� \DQJ�

SDOLQJ�XPXP�WHUOLKDW�GL�NHODV�DGDODK�VXNDFLWD���NHVHQDQJDQ��DQWLVLSDVL���UDVD�LQJLQ�WDKX��NHWDNXWDQ�

��DQFDPDQ��GDQ�NHVHGLKDQ���NHNHFHZDDQ��6FKXW]�GDQ�3HNUXQ��������.HDGDDQ�SHPEHODMDUDQ�\DQJ�

SRVLWLI�²�VHSHUWL�NHJHPELUDDQ�GDQ�DQWLVLSDVL�²�PHQGRURQJ�JDLUDK�LQWHOHNWXDO�GDQ�PHPEDQWX�RWDN�

KDGLU� XQWXN��PHQJKXEXQJNDQ�� GDQ�PHQ\LPSDQ� LQIRUPDVL� EDUX� GDODP�PHPRUL� MDQJND� SDQMDQJ��

(PRVL�SRVLWLI� MXJD�PHPSHUOXDV�SURVHV�EHUSLNLU�GDQ�PHQLQJNDWNDQ�SURGXNWLYLWDV�NDUHQD�PHUHND�

PHPDNVLPDONDQ�
DUHD�NHUMD�EHQWXN�YLVXDO
��9:)$����

�UXDQJ�NHUMD�PHQWDO�

�\DQJ�WHUVHGLD�XQWXN�
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SURVHV�SHQDODUDQ� �+LQWRQ�HW�DO�������� ,]DUG��������3HQLQJNDWDQ�GRSDPLQ�GL�RWDN� DGDODK� WHUNDLW�

GHQJDQ� HPRVL� SRVLWLI�� GRSDPLQ� DGDODK� EDKDQ� NLPLD� DODPL� \DQJ� PHQJKDVLONDQ� SHUDVDDQ�

NHVHMDKWHUDDQ� GDQ� HXIRULD� �)UHGULFNVRQ� ������� (PRVL� SRVLWLI� VHSHUWL� NHJHPELUDDQ�� PLQDW�� GDQ�

SHUDVDDQ� SHQJXDVDDQ� PHPRWLYDVL� DQDN�DQDN� XQWXN� PHQJHNVSORUDVL�� EHODMDU�� EHUVLNDS� WHUEXND�

WHUKDGDS�LQIRUPDVL�EDUX��GDQ�EHUSDUWLVLSDVL�GDODP�NHJLDWDQ��)UHGULFNVRQ�GDQ�%UDQLJDQ��������

6HEDOLNQ\D��HPRVL�QHJDWLI��PLVDOQ\D��NHWDNXWDQ��NHVHGLKDQ��NHNHFHZDDQ��PHQJXUDQJL�NHPDPSXDQ�

RWDN� XQWXN�PHPSHUKDWLNDQ� GDQ�PHPSURVHV� LQIRUPDVL� EDUX� NDUHQD� RWDN� GLEDQMLUL� WXJDV�PHODWLK�

NRQWURO�WHUKDGDS�HPRVL�\DQJ�NXDW��.HDGDDQ�QHJDWLI�\DQJ�EHUNHSDQMDQJDQ�PHQLQJNDWNDQ�NRUWLVRO�

GDQ�KRUPRQ� ODLQ�GL�RWDN�GDQ�DNKLUQ\D�GDSDW�PHQ\HEDENDQ�NHUXVDNDQ�SDGD�KLSSRFDPSXV�� \DQJ�

VHFDUD�ODQJVXQJ�PHPSHQJDUXKL�NHPDPSXDQ�RWDN�XQWXN�PHQJXEDK�LQIRUPDVL�GDUL�PHPRUL�MDQJND�

SHQGHN�NH�SHQ\LPSDQDQ�PHPRUL�MDQJND�SDQMDQJ��-HQVHQ��������

*UHHQVSDQ��������PHQ\HEXW�HPRVL�VHEDJDL� 

�DUVLWHN�SLNLUDQ� 

�NDUHQD�PHUHND�PHPDLQNDQ�SHUDQ�

\DQJ�VDQJDW�SHQWLQJ�GDODP�PHPEDQJXQ�NRQVWUXNVL�DNDGHPLN�\DQJ�GLSHUOXNDQ�XQWXN�SHPEHODMDUDQ�

GL� PDVD� GHSDQ�� .LWD� WDKX� EDKZD� HPRVL� EHUNHPEDQJ� PHODOXL� LQWHUDNVL� VRVLDO�� PHPLOLNL� SHUDQ�

SHQWLQJ�GDODP�SHUNHPEDQJDQ�NRJQLWLI��GDQ�EHUXEDK�GHQJDQ�SHQJDODPDQ�GDQ�LQWHUDNVL��(\QGH�GDQ�

7XUQHU�������3HNUXQ�������6FKHUHU��������

�/HELK�GDUL�������WDKXQ�\DQJ�ODOX��3ODWR�PHQ\DWDNDQ�

EDKZD�VHPXD�SHPEHODMDUDQ�PHPLOLNL�GDVDU�HPRVLRQDO��WHWDSL�KDQ\D�EDUX�EDUX�LQL�SDUD�LOPXZDQ�

V\DUDI� PXODL� PHQJXQJNDS� VDOLQJ� NHWHUJDQWXQJDQ� ELRORJLV� DQWDUD� SHPEHODMDUDQ� GDQ� HPRVL� ����

SHQHOLWLDQ� RWDN� PHQJXQJNDSNDQ� EDKZD� HPRVL� DGDODK� KDO� PHQGDVDU� GDODP� SHPEHODMDUDQ� GDQ�

SHQJDMDUDQ� \DQJ� PHQJDEDLNDQ� GLPHQVL�GLPHQVL� HPRVLRQDO� GDUL� SHPEHODMDUDQ� \DQJ� PXQJNLQ�

WHUMDGL��WLGDN�HIHNWLI�

��+LQWRQ�HW�DO��������S������������%HUODZDQDQ�GHQJDQ�SHQGDSDW�XPXP��HPRVL�

EXNDQODK�KDVLO�VDPSLQJDQ�GDUL�SHPEHODMDUDQ��PHODLQNDQ��PHUHND�DGDODK�EDJLDQ�LQWHJUDO�GDUL�SURVHV�

SHPEHODMDUDQ��(\QGH�GDQ�7XUQHU��������.DUHQD�LWX��PHPSHUWLPEDQJNDQ�GRPDLQ�DIHNWLI�EXNDQODK�

FDUD� PHPDQMDNDQ� DQDN�DQDN�� ,QL� DGDODK� WDQJJDSDQ� WHUKDGDS� EXNWL� \DQJ� EHUNHPEDQJ� GL� RWDN��

SLNLUDQ��GDQ�SHPEHODMDUDQ��)DON��������

'RNXPHQ�SHQHOLWLDQ�\DQJ��

�� (PRVL� PHPSHQJDUXKL� SHPLNLUDQ� GHQJDQ� FDUD� \DQJ� NXDW� \DQJ� GDSDW� PHPXODL��

PHQJKHQWLNDQ��DWDX�PHPSHUFHSDW�SHPURVHVDQ�LQIRUPDVL��,]DUG��������

�� (PRVL�PHQHQWXNDQ�DSDNDK�DQDN�PHQGHNDWL� DWDX�PHQJKLQGDUL� VLWXDVL� EHODMDU�GDQ�EHUDSD�

EDQ\DN�XSD\D�\DQJ�PHUHND�ODNXNDQ�GDODP�WXJDV��-DORQJR��������

�� (PRVL�EHUIXQJVL�XQWXN�PHPXVDWNDQ�SHUKDWLDQ�GDQ�PHQJDWXU� LQJDWDQ�GDQ� LQJDWDQ��DQDN�

DQDN�OHELK�PHPSHUKDWLNDQ�KDO�KDO�GHQJDQ�VLJQLILNDQVL�HPRVLRQDO�GDQ�FHQGHUXQJ�PHQJLQJDW�GHWDLO�

SHQJDODPDQ�\DQJ�NXDW�VHFDUD�HPRVLRQDO��.HQVLQJHU��������

�
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�� 7HUODOX�EDQ\DN�HPRVL�DWDX�HPRVL�QHJDWLI�GDSDW�PHQJJDQJJX�SHPURVHVDQ�LQIRUPDVL�NDUHQD�

RWDN�GLNRQVXPVL�GHQJDQ�WXJDV�PHQHNDQ�HPRVL�\DQJ�NXDW��)HQVNH�GDQ�5D\PRQG��������

�

%DJDLPDQD�3HUDQ�(PRVL�GDODP�%HODMDU�0HPEDFD"�

(PRVL�PHPIDVLOLWDVL� SHQJHPEDQJDQ� VLPERO��PHQFLSWDNDQ�PDNQD��PHQJDUDKNDQ� SHUKDWLDQ�� GDQ�

PHPLOLNL�MDOXU�PHPRUL�VHQGLUL��-HQVHQ�������*UHHQVSDQ�GDQ�6KDQNHU��������6LVWHP�VLPERO�VHSHUWL�

JDPEDU�� KXUXI�� NDWD�� GDQ� WDQGD� EDFD� PHPEHULNDQ� GDVDU� \DQJ� GLSHUOXNDQ� XQWXN� NHWHUDPSLODQ�

PHPEDFD�� 3HQJXDVDDQ� EHUEDJDL� VLVWHP� VLPERO� PHQJRSWLPDONDQ� SRWHQVL� GDQ� NHFHUGDVDQ� DQDN��

*UHHQVSDQ��������PHQGHILQLVLNDQ�XQLW�GDVDU�NHFHUGDVDQ�VHEDJDL�

�KXEXQJDQ�DQWDUD�SHUDVDDQ�DWDX�

NHLQJLQDQ� GDQ� WLQGDNDQ� DWDX� VLPERO� 

� >S�� ��@�� 7HWDSL� EDJDLPDQD� VHRUDQJ� DQDN� PHPEXDW� GDQ�

PHQHWDSNDQ�PDNQD�SDGD�VLPERO"�7DQSD�HPRVL��VLPERO�VLPERO�\DQJ�GLJXQDNDQ�GDODP�OLQJNXQJDQ�

DQDN�PHPLOLNL�VHGLNLW�PDNQD�DWDX�NHJXQDDQ��(PRVL�PHPXQJNLQNDQ�RWDN�XQWXN�PHPDKDPL�GDQ�

PHPEHUL�PDNQD�XQWXN�GLFHWDN��,]DUG�HW�DO���������0DNQD�VLPERO�GLNRQVWUXNVL�VHFDUD�EHUWDKDS��LWX�

EHUXEDK�GHQJDQ�LQWHUDNVL�\DQJ�GLPLOLNL�DQDN�GHQJDQ�VLPERO�LWX�GL�OLQJNXQJDQ��$JDU�VHEXDK�VLPERO�

EHUNHPEDQJ�\DQJ�EHUPDNQD�GDQ�EHUPDQIDDW��VLPERO�LWX�SHUOX�GLNRGHNDQ�GDODP�RWDN�GHQJDQ�HPRVL�

�*UHHQVSDQ�GDQ�6KDQNHU��������'HQJDQ�GHPLNLDQ��NHPDPSXDQ�XQWXN�PHQDIVLUNDQ�VLPERO�WLGDN�

EHURSHUDVL� VHFDUD� LQGHSHQGHQ� GDUL� HPRVL�� NDUHQD� EDQ\DN� XSD\D� \DQJ� GLVDUDQNDQ�� $QDN�DQDN�

EHODMDU� PHQJJXQDNDQ� VLPERO�VLPERO� EDKDVD� GDODP� LQWHUDNVL� VRVLR�KLVWRULV� \DQJ� WHUMDGL� GDODP�

NRQWHNV�KXEXQJDQ��&DONLQV�������(\QGH�GDQ�7XUQHU�������(\QGH�HW�DO��������)R[�HW�DO���������

(PRVL� MXJD� PHPEDQWX� ELGDQJ� OLWHUDVL� ODLQQ\D�� 3HPEDFD� VHFDUD� DODPL� PHPEXDW� NHVLPSXODQ�

HPRVLRQDO�NHWLND�PHUHND�PHPEDFD�XQWXN�PHPDKDPL�NDUDNWHU�GDQ�SORW�GDODP�FHULWD��*\JD[�HW�DO��

�������(PRVL�PHPEHULNDQ�DODW�SHQWLQJ�GDODP�PHPDKDPL�FHWDN�NDUHQD�PHUHND�PHPEHULNDQ�QLODL��

PDNQD��GDQ�VWUDWHJL�NHWLND�SHPHFDKDQ�PDVDODK��(\QGH�HW�DO���������2OHK�NDUHQD�LWX��SHUNHPEDQJDQ�

RSWLPDO� WHUJDQWXQJ�SDGD� OLQJNXQJDQ�GL�PDQD�RUDQJ�GHZDVD�PHQFLSWDNDQ� KXEXQJDQ� \DQJ� VHKDW�

GHQJDQ� DQDN�DQDN� �=HPE\ODV� ������ GDQ� GL�PDQD� NHDGDDQ� HPRVL� SRVLWLI�PHQGRPLQDVL� �-HQVHQ�

�������

�

$SD�LWX�.HJHOLVDKDQ�0HPEDFD"�

6HODPD� EHUWDKXQ�WDKXQ� EHUEDJDL� ODEHO� WHODK� GLJXQDNDQ� XQWXN� PHQJJDPEDUNDQ� DQDN�DQDN� GDQ�

PDVDODK�PHUHND�GHQJDQ�PHPEDFD��

�SHPEDFD�PLVNLQ�

��

�SHPEDFD�HQJJDQ�

��

�EXWD�KXUXI�

��

�DQDN�

DQDN�\DQJ�PHPEDFD�GL�EDZDK�WLQJNDW�NHODV�

��

�VLVZD�EHULVLNR�JDJDO�PHPEDFD�

��

�SHPEDFD�\DQJ�

NHVXOLWDQ�

��GDQ�

�DQDN�DQDN�GHQJDQ�NHVXOLWDQ�PHPEDFD�

��XQWXN�EHEHUDSD�QDPD��6HPXD�GHVNULSWRU�

LQL� PHPEHUL� SHWXQMXN� XQWXN� PHQ\DODKNDQ� DQDN� VHPHQWDUD� WLGDN� VDWXSXQ� GDUL� PHUHND� \DQJ�

PHQXQMXNNDQ�GDVDU�HPRVLRQDO�XQWXN�IHQRPHQD�LQL��VHSHUWL�\DQJ�WHODK�NLWD�EDKDV�VHMDXK�LQL�GDODP�

HGLWRULDO�LQL��NHFHPDVDQ��NHWDNXWDQ��GDQ�IRELD�\DQJ�GLSLFX�ROHK�WXJDV�PHPEDFD�DGDODK�KDPEDWDQ�

XWDPD�XQWXN�PHPEDFD�NHPDMXDQ���
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%HULNXW�LQL�DGDODK�LNKWLVDU�VLQJNDW�WHQWDQJ�DSD�\DQJ�VHNDUDQJ�GLNHWDKXL�ROHK�SDUD�SVLNRORJ�WHQWDQJ�

NHFHPDVDQ��

�

�� .HFHPDVDQ�DGDODK�HPRVL�QHJDWLI�\DQJ�PHQJJDQJJX�SHPEHODMDUDQ��

�� 6HGDQJNDQ�NHWDNXWDQ�DGDODK�UHVSRQV�WHUKDGDS�DQFDPDQ�\DQJ�DGD�DWDX�\DQJ�DNDQ�VHJHUD�

WHUMDGL��NHFHPDVDQ�DGDODK�UHVSRQV�NHWDNXWDQ�WHUKDGDS�DQFDPDQ�\DQJ�GLED\DQJNDQ�DWDX�MDXK��

�� .HFHPDVDQ�DGDODK�SHUDVDDQ�WLGDN�EHUGD\D�\DQJ�EHUIRNXV�SDGD�DQFDPDQ�GL�PDVD�GHSDQ�DWDX�

DQFDPDQ�WHUKDGDS�KDUJD�GLUL��

�� *DQJJXDQ�NHFHPDVDQ�WLGDN�KDQ\D�GL�DQWDUD�\DQJ�SDOLQJ�XPXP�VHODPD�PDVD�NDQDN�NDQDN�

WHWDSL�MXJD�\DQJ�SDOLQJ�DZDO�PXQFXO��

�� .HWLND� NHFHPDVDQ� PHQMDGL� NXDW�� KDO� LWX� PHUXVDN� NHPDPSXDQ� DQDN�DQDN� XQWXN�

PHPSHUKDWLNDQ��

�� ,VWLODK�IRELD�XPXPQ\D�GLFDGDQJNDQ�XQWXN�UHVSRQV�\DQJ�OHELK�LQWHQV�GDQ�XPXP�WHUKDGDS�

DQFDPDQ�\DQJ�GLED\DQJNDQ��

�

'HQJDQ�PHQJJXQDNDQ�GHILQLVL�GHILQLVL� LQL�PHPEDQWX�PHQMHODVNDQ�PHQJDSD� UHVSRQV� HPRVLRQDO�

QHJDWLI�DQDN�DQDN�WHUKDGDS�PHPEDFD�GLVHEXW�EHUEDJDL�UDVD�WDNXW��FHPDV��DWDX�IRELD��PXQJNLQ�LWX�

VDODK� VDWX� GL� DWDV�� WHUJDQWXQJ� SDGD� LQWHQVLWDV�� GXUDVL�� GDQ� VHMDXK� PDQD� KDO� LWX� PHQ\HEDENDQ�

SHPEDFD�WXWXS����7LGDN�WHUODOX�MDXK�XQWXN�PHPEDFD�²�WHUXWDPD�PHPEDFD�GHQJDQ�VXDUD�NHUDV�²�

XQWXN�PHQMDGL�VXPEHU�NHFHPDVDQ�EDJL�DQDN�DQDN��%DKNDQ�GL�DQWDUD�RUDQJ�GHZDVD��EHUELFDUD�GL�

GHSDQ�XPXP�DGDODK�NHWDNXWDQ�����²�WHSDW�VHWHODK�NHUXVDNDQ�ILVLN�VHSHUWL�NHPDWLDQ��SHQ\DNLW��GDQ�

NHFHODNDDQ��0HPEDFD�NHUDV� DGDODK� EHUELFDUD� GL� GHSDQ� XPXP�GLNRPELQDVLNDQ� GHQJDQ� WHNDQDQ�

NLQHUMD� DNXUDVL� GHFRGLQJ� RQ�WKH�VSRW�� GLWDPEDK� GHQJDQ� HYDOXDVL� ROHK� JXUX� GDQ� WHPDQ� VHED\D��

0DND��WLGDN�PHQJKHUDQNDQ�EDKZD�NHWLND�DQDN�DQDN�GLSDQJJLO�XQWXN�PHPEDFD�GHQJDQ�VXDUD�NHUDV�

GL�GHSDQ�XPXP��EDKNDQ�PHUHND�\DQJ�WLGDN�PHPEDFD�NHVXOLWDQ�PHPEXNWLNDQ�DGDQ\D�SHQLQJNDWDQ�

WHNDQDQ�GDUDK�GDQ�GHQ\XW�QDGL�\DQJ�FHSDW��/\QFK��������

6HSHUWL� \DQJ� GLMHODVNDQ�=ERUQLN� �������� NHFHPDVDQ�PHPEDFD� DGDODK� IRELD� VLWXDVLRQDO� VSHVLILN�

WHUKDGDS� WLQGDNDQ� PHPEDFD� \DQJ� PHPLOLNL� UHDNVL� ILVLN� GDQ� NRJQLWLI�� 5HDNVL� ILVLN� WHUKDGDS�

NHFHPDVDQ�WHUPDVXN�SHOHSDVDQ�DGUHQDOLQ��
ODZDQ�DWDX�UHDNVL� WHUEDQJ
� 
��GDQ�JHMDOD�ILVLN��VHSHUWL�

EHUNHULQJDW��PHUDVD�JHPHWDU�DWDX�SLQJVDQ��MDQWXQJ�EHUGHEDU�GHEDU��SHUQDSDVDQ�FHSDW�
�
NXSX�NXSX
�


GL� SHUXW�� NHWHJDQJDQ� VDNLW� NHSDOD�� VDNLW� SHUXW�� DWDX� EDKNDQ� PXQWDK�� 5HDNVL� NRJQLWLI� WHUKDGDS�

NHFHPDVDQ� WHUPDVXN�UDVD� WDNXW� \DQJ� OXDU�ELDVD��KDUJD�GLUL� UHQGDK��SHUDVDDQ� WLGDN�EHUGD\D��GDQ�

KDUDSDQ�SHQJKLQDDQ�SXEOLN��5HDNVL�ILVLN�GDQ�NRJQLWLI�LQL�MXJD�EHULQWHUDNVL��VHSHUWL�NHWLND�VHRUDQJ�
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DQDN�EHUSLNLU��

�7DQJDQ�VD\D�JHPHWDU��

�$WDX�

�6D\D�WDKX�ZDMDK�VD\D�VHPDNLQ�PHUDK��

�.HWLND�DQDN�

PHQMDGL� GLOLSXWL� ROHK� HPRVL� GDQ� NHNKDZDWLUDQ� �PLVDOQ\D�� 

� %DJDLPDQD� MLND� DQDN�DQDN� ODLQ�

PHQHUWDZDNDQ�VD\D"�

��,D�PHQLQJJDONDQ�VHGLNLW�FDGDQJDQ�NRJQLWLI�XQWXN�EHUXUXVDQ�GHQJDQ�WXJDV�

PHPHFDKNDQ�NRGH�GDQ�PHPDKDPL�FHWDNDQ��

%HEHUDSD� SHUWDQ\DDQ� \DQJ� WHODK� GLJXQDNDQ� XQWXN� PHQLODL� NHFHPDVDQ� PHPEDFD� SDGD� VLVZD�

WHUPDVXN�LWHP�LWHP�VHSHUWL��

�� $SD� \DQJ� $QGD� SLNLUNDQ� NHWLND� VHVHRUDQJ� PHPLQWD� $QGD� XQWXN� PHPEDFDNDQ� GHQJDQ�

ODQWDQJ"�$SD�\DQJ�WHUOLQWDV�GDODP�SLNLUDQ�$QGD"�

�� $SD�\DQJ�$QGD�NKDZDWLUNDQ�NHWLND�$QGD�GLPLQWD�XQWXN�PHPEDFD"�

�� %DJDLPDQD�SHUDVDDQ�WXEXK�$QGD�VDDW�PHPEDFD"�$SDNDK�NDPX�EHUNHULQJDW"�$SDNDK�SHUXW�

$QGD�NHVDO"�$SDNDK�$QGD�VDNLW�NHSDOD"�$SDNDK�$QGD�PHUDVD�JHOLVDK���JXJXS"�

�� $SDNDK� $QGD� VHSHUWLQ\D� WDKX� MDZDEDQQ\D� NHWLND� PHPEDFD� VHQGLUL� WHWDSL� WLGDN� GDSDW�

PHQJLQJDW�NDWD�NDWD�NHWLND�$QGD�KDUXV�PHPEDFDQ\D�GHQJDQ�NHUDV"��=ERUQLN��������

�

$SD�\DQJ�'DSDW�'LODNXNDQ�XQWXN�0HQJXUDQJL�.HJHOLVDKDQ�0HPEDFD"�

6HSHUWL�\DQJ�GLWXQMXNNDQ�ROHK�=HPE\ODV���������

�(PRVL�DGDODK�DVSHN�SHQHOLWLDQ�\DQJ�SDOLQJ�WLGDN�

GLVHOLGLNL�GDODP�SHQJDMDUDQ��QDPXQ�PXQJNLQ�DVSHN�\DQJ�SDOLQJ�VHULQJ�GLVHEXW�VHEDJDL�KDO�\DQJ�

SHQWLQJ�GDQ�SDQWDV�PHQGDSDW�SHUKDWLDQ� OHELK�EDQ\DN� 

� >KDO����@��0HPIDVLOLWDVL� NHDGDDQ� HPRVL�

SRVLWLI�GL�NHODV�PHQGRURQJ�HYDOXDVL�GLUL�\DQJ�OHELK�SRVLWLI��\DLWX��HPRVL�SHQLODLDQ�SDGD�DQDN���

(PRVL�SHQLODLDQ�SRVLWLI�GDSDW�PHPEDQWX�DQDN�PHQMDGL�OHELK�UHVHSWLI�XQWXN�EHODMDU�GDQ�PHQJDWDVL�

SHQJDODPDQ�GDQ���DWDX�KDUDSDQ�HPRVLRQDO�QHJDWLI��$PVWHUODZ�HW�DO���������

3VLNRORJ�=ERUQLN������PHQDZDUNDQ� VDUDQ�XQWXN�SUDNWLVL�GDQ�NHOXDUJD� WHQWDQJ� WDQJJDSDQ� \DQJ�

WHSDW� XQWXN�NHFHPDVDQ�PHPEDFD� DQDN�DQDN�� -LND� DQDN�DQDN�PHQ\HUDK�GHQJDQ�FHSDW��PHQFRED�

XQWXN�PHQ\LQJJXQJ�UDVD�LQJLQ�WDKX�GHQJDQ�PHQJLGHQWLILNDVL�NHSHQWLQJDQ�GDQ�SHUWDQ\DDQ�DQDN��

PHQGRURQJ�XSD\D�PHPEDFD��GDQ�PHQHNDQNDQ�NHJXQDDQ�PHPEDFD��-LND�DQDN�DQDN�PHQRODN�XQWXN�

PHPEDFD�� PHQ\XVXQ� WXJDV� PHPEDFD� XQWXN� VXNVHV�� UHQFDQDNDQ� NHJLDWDQ� \DQJ� PHQJDLWNDQ�

NHVHQDQJDQ�GHQJDQ�PHPEDFD� GDQ�PHPEHULNDQ� NHVHPSDWDQ� XQWXN�PHPLOLK� GDQ�PHQGLVNXVLNDQ�

WRSLN� GHQJDQ� VHVHRUDQJ� \DQJ� PHUHND� KRUPDWL�� 'DQ�� MLND� DQDN�DQDN� WDNXW� PHUHND� WLGDN� GDSDW�

PHQ\HOHVDLNDQ� WXJDV� PHPEDFD� VHFDUD� PDQGLUL�� WLQJNDWNDQ� NHSHUFD\DDQ� GLUL� PHUHND� GHQJDQ�

PHPXODL�GDUL�\DQJ�NHFLO��PHQLQJNDWNDQ�WDQWDQJDQ�VHFDUD�EHUWDKDS��GDQ�PHPDVDQJNDQQ\D�GHQJDQ�

WHPDQ�VHED\D�DWDX�JXUX��

�
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7DQSD� UDJX�� HPRVL�PHPDLQNDQ�SHUDQ�GDODP�EHODMDU�PHPEDFD��2OHK�NDUHQD� LWX�� VDQJDW�SHQWLQJ�

XQWXN�PHPIDVLOLWDVL�OLQJNXQJDQ�EHODMDU�\DQJ�PHQGXNXQJ�SHUNHPEDQJDQ�HPRVL�\DQJ�VHKDW�SDGD�

DQDN�DQDN��7LJD�SRLQ�SHQWLQJ�GDSDW�GLVLPSXONDQ�GDUL�SHQHOLWLDQ�\DQJ�GLXODV�GL�VLQL��3HUWDPD��EDKZD�

NHFHPDVDQ�� NHWDNXWDQ�� GDQ� IRELD� \DQJ� WHUNDLW� GHQJDQ� WXJDV�PHPEDFD� EHQDU�EHQDU� DGD�� NHGXD��

EDKZD�EHODMDU�PHPEDFD�PHQJDNWLINDQ�EDJLDQ�NRJQLWLI�GDQ�DIHNWLI�RWDN��GDQ�DNKLUQ\D��SHUKDWLDQ�

XQWXN� PHPEHULNDQ� NHDGDDQ� HPRVL� SRVLWLI� DGDODK� FDUD� \DQJ� NXDW� XQWXN� PHQLQJNDWNDQ� NLQHUMD�

VHNRODK�DQDN�DQDN�VHFDUD�NHVHOXUXKDQ��$PVWHUODZ�HW�DO��������&URL]HW�GDQ�'XWUHYLV�������(\QGH�

HW�DO��������)HOGPDQ�������*\JD[�HW�DO��������+DYLJKXUVW�HW�DO��������2VERUQH������6FKXW]�GDQ�

'DYLV������<HK������=HPE\ODV��������

�

.HVLPSXODQ�

7HUODOX�VHULQJ��DQDN�DQDN�VHSHUWL�%XGL�\DQJ�NHVXOLWDQ�PHPEDFD�GLVHEXW�VHEDJDL��SHQFLODQ���6NRU�

PHUHND�PHQMDXKNDQ�PHUHND�GDUL�EDJLDQ�EXODW�GDUL�NXUYD�ORQFHQJ�NXUYD�QRUPDO�GDQ�PHQHPSDWNDQ�

PHUHND�MDXK�GL�EDZDK�UHNDQ�UHNDQ�PHUHND�SDGD�SHULQJNDW�SHUVHQWLO��.HPXGLDQ��VHRODK�RODK�LQL�

WLGDN�FXNXS�EXUXN��DQDN�DQDN�LQL�PHQMDGL�SHQFLODQ��WLGDN�KDQ\D�GDODP�KDO�QLODL�WHV�PHUHND�WHWDSL�

MXJD�SDGD�WLQJNDW�PDQXVLD�NHWLND�RUDQJ�GHZDVD�NHKLODQJDQ�NHSHUFD\DDQ�SDGD�NDSDVLWDV�PHUHND�

XQWXN�EHODMDU�GDQ�DQDN�DQDN�NHKLODQJDQ�NHSHUFD\DDQ�SDGD�GLUL�PHUHND�VHQGLUL��'DODP�XSD\D�WDQSD�

KHQWL�GDUL�VLVWHP�VHNRODK�XQWXN�PHQGDSDWNDQ�VNRU�\DQJ�OHELK�EDLN�GDODP�XMLDQ�\DQJ�GLZDMLENDQ�

QHJDUD��DQDN�DQDN�\DQJ�EHUJXODW�GHQJDQ�PHPEDFD�GLSDQGDQJ�GHQJDQ�SHPDKDPDQ�\DQJ�PHQXUXQ�

GDQ�VHGLNLW�NDVLK�VD\DQJ��0HUHND�PHQHQWDQJ�NHNXDWDQ�NXUDWLI�SHQGLGLN��PHQXUXQNDQ�UDWD�UDWD��GDQ�

PHQJDQFDP�NHDPDQDQ�NHUMD�EDKNDQ�PDVD�GHSDQ�VHNRODK�LWX�VHQGLUL��.DUHQD�IUXVWDVL�GDODP�XSD\D�

PHUHND��SDUD�SHQGLGLN�\DQJ�VHPXDQ\D�PHPLOLNL�NHWHUDPSLODQ�GDQ�VWUDWHJL�LQJLQ�VHNDOL�PHQHPXNDQ�

VHVXDWX�DWDX�VHVHRUDQJ�XQWXN�PHODNXNDQ�SHUEDLNDQ��$SD� \DQJ�NXUDQJ�GLSDKDPL�DGDODK�EDKZD��

VDPSDL� DWDX� NHFXDOL� PHUHND� PHPSHUWLPEDQJNDQ� UDQDK� DIHNWLI�� NHPDMXDQ� DQDN�DQDN� GDODP�

PHPEDFD�WHUXWDPD�NHPDMXDQ�DQDN�DQDN�GHQJDQ�NHFHPDVDQ�PHPEDFD�DNDQ�WHWDS�WHUKHQWL��

�

5HIHUHQVL�

�

$PVWHUODZ��-���/DJDWWXWD��.���	�0HOW]RII��$����������<RXQJ�FKLOGUHQ¶V�UHDVRQLQJ�DERXW�WKH�HIIHFWV�RI�HPRWLRQDO�DQG�

SK\VLRORJLFDO�VWDWHV�RQ�DFDGHPLF�SHUIRUPDQFH��&KLOG�'HYHORSPHQW������������±�����GRL���������M������

����������������[��

&DONLQV��6����������7HPSHUDPHQW�DQG�HPRWLRQDO�UHJXODWLRQ��0XOWLSOH�PRGHOV�RI�HDUO\�GHYHORSPHQW��,Q�0��

%HDXUHJDUG��(G����$GYDQFHV�LQ�FRQVFLRXVQHVV�UHVHDUFK��SS����±�����$PVWHUGDP��7KH�1HWK�HUODQGV��-RKQ�%HQMDPLQV��

&URL]HW��-���	�'XWUHYLV��0����������6RFLRHFRQRPLF�VWDWXV�DQG�LQWHOOLJHQFH��:K\�WHVW�VFRUHV�GR�QRW�HTXDO�PHULW��

-RXUQDO�RI�3RYHUW\����������±�����GRL���������-���Y��Q�������

�
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(\QGH��3���&RUWH��(���	�9HUVFKDIIHO��/����������$FFHSWLQJ�HPRWLRQDO�FRPSOH[LW\��$�VRFLR�FRQVWUXFWLYLVW�SHUVSHFWLYH�

RQ�WKH�UROH�RI�HPRWLRQV�LQ�WKH�PDWKHPDWLFV�FODVVURRP��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV������������±�����

GRL���������V������������������

(\QGH��3���	�7XUQHU��-����������)RFXVLQJ�RQ�WKH�FRPSOH[LW\�RI�HPRWLRQ�LVVXHV�LQ�DFDGHPLF�OHDUQLQJ��$�G\QDPLFDO�

FRPSRQHQW�V\VWHPV�DSSURDFK��(GXFDWLRQDO�3V\FKRORJ\�5HYLHZ������������±������GRL���������V������������������

)DON��%����������7HDFKLQJ�WKH�ZD\�FKLOGUHQ�OHDUQ��1HZ�<RUN��1<�7HDFKHUV�&ROOHJH�3UHVV��

)HOGPDQ��5����������2Q�WKH�RULJLQV�RI�EDFNJURXQG�HPRWLRQV��)URP�DIIHFW�V\QFKURQ\�WR�V\PEROLF�H[SUHVVLRQ��

(PRWLRQ�����������±������GRL����������������������������

)HQVNH��0��-���	�5D\PRQG��-��(����������$IIHFWLYH�LQIOXHQFHV�RI�VHOHFWLYH�DWWHQWLRQ��&XUUHQW�'LUHFWLRQV�LQ�

3V\FKRORJLFDO�6FLHQFH���������±�����

)R[��1��$���+HQGHUVRQ��+��$���0DUVKDOO��3��-���1LFKROV��.��(���	�*KHUD��0��0����������%HKDYLRUDO�LQKLELWLRQ��

/LQNLQJ�ELRORJ\�DQG�EHKDYLRU�ZLWKLQ�D�GHYHORSPHQWDO�IUDPHZRUN��$QQXDO�5HYLHZ�RI�3V\FKRORJ\���������±�����

GRL���������DQQXUHY�SV\FK��������������������

)UHGULFNVRQ��%��/����������7KH�UROH�RI�SRVLWLYH�HPRWLRQV�LQ�SRVLWLYH�SV\FKRORJ\��7KH�EURDGHQ�DQG�EXLOG�WKHRU\�RI�

SRVLWLYH�HPRWLRQV��$PHULFDQ�3V\FKRORJLVW���������±�����

)UHGULFNVRQ��%��/���	�%UDQLJDQ��&����������3RVLWLYH�HPRWLRQV�EURDGHQ�WKH�VFRSH�RI�DWWHQWLRQ�DQG�WKRXJKW�DFWLRQ�

UHSHUWRLUHV��&RJQLWLRQ�DQG�(PRWLRQ���������±�����

)UHQ]HO��$���3HNUXQ��5���	�*RHW]��7����������*LUOV�DQG�PDWKHPDWLFV²�$�µµKRSHOHVV¶¶�LVVXH"�$�FRQWURO�YDOXH�

DSSURDFK�WR�JHQGHU�GLIIHUHQFHV�LQ�HPRWLRQV�WRZDUGV�PDWKHPDWLFV��(XURSHDQ�-RXUQDO�RI�3V\FKRORJ\�RI�(GXFDWLRQ��

����������±�����5HWULHYHG�IURP�KWWS���ZZZ�LVSD�SW�HMSH���

*UHHQVSDQ��6����������7KH�JURZWK�RI�WKH�PLQG�DQG�WKH�HQGDQJHUHG�RULJLQV�RI�LQWHOOLJHQFH��&DPEULGJH��0$��'D�&DSR�

3UHVV��

*UHHQVSDQ��6���	�6KDQNHU��6����������7KH�ILUVW�LGHD��+RZ�V\PEROV��ODQJXDJH��DQG�LQWHOOLJHQFH�HYROYHG�IURP�RXU�

SULPDWH�DQFHVWRUV�WR�PRGHUQ�KXPDQV��&DPEULGJH��0$��'D�&DSR�3UHVV��

*\JD[��3���7DSLHUR��,���	�&DUUX]]R��(����������(PRWLRQ�LQIHUHQFHV�GXULQJ�UHDGLQJ�FRPSUHKHQVLRQ��:KDW�HYLGHQFH�

FDQ�WKH�VHOI�SDFH�UHDGLQJ�SDUDGLJP�SURYLGH"�'LVFRXUVH�3URFHVVHV��$�0XOWLGLVFL�SOLQDU\�-RXUQDO�����������±����

GRL����������������������������

+DYLJKXUVW��6��6���+DUOH\��$���	�3ULRU��0����������%XLOGLQJ�SUHVFKRRO�FKLOGUHQ¶V�HPRWLRQDO�FRPSHWHQFH��$�SDUHQWLQJ�

SURJUDP��(DUO\�(GXFDWLRQ�DQG�'HYHORSPHQW������������±�����5HWULHYHG�IURP�KWWS���ZZZ�HUOEDXP�FRP��

+LQWRQ��&���0L\DPRWR��.���	�'HOOD�&KLHVD��%����������%UDLQ�UHVHDUFK��OHDUQLQJ�DQG�HPRWLRQV��,PSOLFDWLRQV�IRU�

HGXFDWLRQ�UHVHDUFK��SROLF\�DQG�SUDFWLFH��(XURSHDQ�-RXUQDO�RI�(GXFDWLRQ�����������±�����

,]DUG��&��(����������%DVLF�HPRWLRQV��QDWXUDO�NLQGV��HPRWLRQ�VFKHPDV��DQG�D�QHZ�SDUDGLJP��3HUVSHFWLYHV�RQ�

3V\FKRORJLFDO�6FLHQFH��������±�����

,]DUG��&���)LQH��6���6FKXOW]��'���0RVWRZ��$���$FNHUPDQ��%���	�<RXQJVWURP��(����������(PRWLRQ�NQRZOHGJH�DV�D�

SUHGLFWRU�RI�VRFLDO�EHKDYLRU�DQG�DFDGHPLF�FRPSHWHQFH�LQ�FKLOGUHQ�DW�ULVN��3V\FKRORJLFDO�6FLHQFH�����������±����

GRL���������������������������

�
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-DORQJR��0��5����������%H\RQG�EHQFKPDUNV�DQG�VFRUHV��$�UHDVVHUWLRQ�RI�WKH�UROH�RI�PRWLYDWLRQ�DQG�LQWHUHVW�LQ�

DFDGHPLF�DFKLHYHPHQW��&KLOGKRRG�(GXFDWLRQ��$Q�$VVRFLDWLRQ�IRU�&KLOGKRRG�(GXFDWLRQ�,QWHUQDWLRQDO�3RVLWLRQ�

3DSHU���$YDLODEOH��KWWS���ZZZ�DFHL�RUJ��PRWLY3RV3DSHU�SGI��

-HQVHQ��(����������7HDFKLQJ�ZLWK�WKH�EUDLQ�LQ�PLQG���QG�HG����$OH[DQGULD��9$��$VVRFLDWLRQ�IRU�6XSHUYLVLRQ�DQG�

&XUULFXOXP�'HYHORSPHQW��

.HQVLQJHU��(��$����������1HJDWLYH�HPRWLRQV�HQKDQFHV�PHPRU\�DFFXUDF\��%HKDYLRUDO�DQG�QHXURLPDJLQJ�HYLGHQFH��

&XUUHQW�'LUHFWLRQV�LQ�3V\FKRORJLFDO�6FLHQFHV���������±�����

/H�'RX[��-����������(PRWLRQ�FLUFXLWV�LQ�WKH�EUDLQ��$QQXDO�5HYLHZ�RI�1HXURVFLHQFH���������±�����

/\QFK��-��-����������$�FU\�XQKHDUG��1HZ�LQVLJKWV�LQWR�WKH�PHGLFDO�FRQVHTXHQFHV�RI�ORQHOLQHVV��%DOWLPRUH��0'��

%DQFURIW�3UHVV��

2VERUQH��-����������/LQNLQJ�VWHUHRW\SH�WKUHDW�DQG�DQ[LHW\��(GXFD�WLRQDO�3V\FKRORJ\������������±�����

GRL�����������������������������

3HNUXQ��5����������7KH�FRQWURO�YDOXH�WKHRU\�RI�DFKLHYHPHQW�HPR�WLRQV��$VVXPSWLRQV��FRUROODULHV��DQG�LPSOLFDWLRQV�

IRU�HGXFDWLRQDO�UHVHDUFK�DQG�SUDFWLFH��(GXFDWLRQDO�3V\FKRORJ\�5HYLHZ������������±�����GRL���������V����������

��������

5RVHPDQ��,���	�6PLWK��&����������$SSUDLVDO�WKHRU\��2YHUYLHZ��DVVXPSWLRQV��YDULHWLHV��FRQWURYHUVLHV��,Q�.��6FKHUHU��

$��6FKRUU��	�7��-RKQVWRQH��(GV����$SSUDLVDO�SURFHVVHV�LQ�HPRWLRQ��7KHRU\��PHWKRGV��UHVHDUFK��SS���±�����1HZ�<RUN��

2[IRUG�8QLYHUVLW\�3UHVV��

�


