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$%675$&7 

7KH�UHVHDUFK�ZDV�FRQGXFWHG�IURP�$SULO�XQWLO�-XQH������DW�6RLO�DQG�:DWHU�4XDOL�

W\�0DQDJHPHQW�/DERUDWRU\�)LVKHULHV�DQG�0DULQH�6FLHQFH�)DFXOW\�RI�5LDX�8QLYHUVLW\��

7KH� DLP�RI� WKH� UHVHDUFK�ZDV� WR� NQRZ� FKHPLFDO� DQG� SK\VLFDO� FKDUDFWHULVWLFV� RI� SRQG�

ERWWRP�VRLO�DQG�SURILOHV�RI�30.�VRLO�DV�SRWHQFLDO�WR�GHYHORSPHQW�ILVK�SRQG��7KH�PHWK�

RG�XVHG�ZDV�H[SHULPHQWDO�DQG�PDNH�XS�SURILOHV�LQ�IRXU�ORNDWLRQ� 

&KDUDFWHULVWLFV�RI�ILVK�SRQG�ERWWRP�VRLO�VKRZHG�UHODWLYHO\�DFLGLF�VRLO� �3RGVROLG�

5HG�<HOORZ��ZLWK�S+�UDQJLQJ�IURP�����WR������WKH�PHGLXP�WR�KLJKW��OHYHOV�RI�RUJDQLF�

PDWWHU� ������ WR� ������� DQG� ORZ� RI� WRWDO� 1� DQG� &(&�� 6RPH� ORFDWLRQV� DUH� SRWHQWLDO�

HQRXJK�WR�EXLOG�D�ILVK�SRQG��DOWKRXJK�VWLOO�QHHG�WR�DFKLYH�SRQG�ERWWRP�VRLO�SULPDULO\�

XVH�DJULFXOWXUDO�OLPH�DQG�RUJDQLF�PDWWHU�WR�LQFUHDVH�RI�RQ�&(&�DQG�WKH�SURGXFWLYLW\�RI�

ILVK�SRQG� 

.H\�ZRUGV���SRQG�ERWWRP�VRLO��VRLO�TXDOLW\��VRLO�SURILOHV��SURGXFWLYLW\�RI�VRLO 

3HQHOLWLDQ� LQL� GLPXODL� GDUL� EXODQ� $SULO� VDPSDL� -XQL� ����� EHUWHPSDW� GL�

/DERUDWRULXP� 0DQDMHPHQ� .XDOLWDV� $LU� GDQ� 7DQDK� )DNXOWDV� 3HULNDQDQ� GDQ� ,OPX�

.HODXWDQ� 8QLYHUVLWDV� 5LDX�� 7XMXDQ� SHQHOLWLDQ� DGDODK� XQWXN� PHQJHWDKXL� NDUDNWHULVWLN�

ILVLND� GDQ� NLPLD� WDQDK� GDVDU� NRODP� VHUWD� SURILO� WDQDK� 30.� \DQJ� SRWHQVLDO� XQWXN�

GLNHPEDQJNDQ� VHEDJDL� NRODP� LNDQ��0HWRGD� \DQJ� GLJXPDNDQ� DGDODK� HNVSHULPHQ� GDQ�

PHPEXDW�SURILO�WDQDK�SDGD�HPSDW�ORNDVL� 

.DUDNWHULVWLN� WDQDK� GDVDU� NRODP� PHQXQMXNNDQ� NRQGLVL� WDQDK� UHODWLI� PDVDP�

�3RGVROLG�0HUDK�.XQLQJ��GHQJDQ�NLVDUDQ�S+����-�����NLVDUDQ�EDKDQ�RUJDQLN�PXODL�GDUL�

VHGDQJ� KLQJJD� WLQJJL� �����-������� GDQ� 1� WRWDO� VHUWD� &(&� \DQJ� UHQGDK�� %HEHUDSD�

ORNDVL�PHQXQMXNNDQ�SRWHQVLDO�\DQJ�FXNXS�EDLN�XQWXN�GLEDQJXQ�NRODP��ZDODXSXQ�WDQDK�

GDVDU� NRODP� PDVLK� PHPEXWXKNDQ� NDSXU� SHUWDQLDQ� GDQ� EDKDQ� RUJDQLN� XQWXN�

PHQLQJNDWNDQ�&(&�GDQ�SURGXNWLYLWDV�NRODP�LNDQ� 

.DWD�NXQFL��WDQDK�GDVDU�NRODP��NXDOLWDV�WDQDK��SURILO�WDQDK��SURGXNWLYLWDV�WDQDK 

$%675$. 
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.DUDNWHULVWLN� WDQDK� GDVDU� NRODP� VDQJDW� MDUDQJ� GLWHOLWL� VHFDUD� NRPSUHKHQVLI��

0XQVLUL� HW� DO�� ������� PHQJJDPEDUNDQ� KRUL]RQ� WDQDK� NRODP� \DQJ� GLJXQDNDQ� XQWXN�

VLVWHPDWLND� NDUDNWHULVWLN� WDQDK� NRODP�� 'HVNULSWLI� NDUDNWHULVWLN� WDQDK� NRODP�

GLJDPEDUNDQ�PHODOXL�SHQGHNDWDQ�VLIDW� ILVLND�GDQ�NLPLDZLQ\D��GLDQWDUDQ\D�NDQGXQJDQ�

DLU� WDQDK�� EHUDW� YROXPH� WDQDK� NHULQJ�� ZDUQD� WDQDK� �0XQVHOO� FRORU� FKDUW��� S+� WDQDK�

NHULQJ��EHUDW�MHQLV�WDQDK��EDKDQ�RUJDQLN�WDQDK�GDQ�1�WRWDO�WDQDK� 

6HEDJDL� SXVDW� SHQJHPEDQJDQ� SURGXNVL� LNDQ� 3DWLQ� ��3DQJDVLXV� VS���� GHVD�.RWR�

0HVMLG�.DEXSDWHQ�.DPSDU�EHOXP�PHPLOLNL�GDWD�\DQJ� OHQJNDS� WHUXWDPD�NDUDNWHULVWLN�

VLIDW� ILVLNRNLPLD� WDQDK� GDVDU� NRODP�� .HWHUVHGLDDQ� GDWD� \DQJ� OHQJNDS� WHUXWDPD�

EHUGDVUNDQ�XPXU�NRODP�\DQJ�GLJXQDNDQ�VHEDJDL�ZDGDK�SHPEHVDUDQ�LNDQ�SDWLQ�VDQJDW�

PHPEDQWX�GDODP�XSD\D�PHQLQJNDWNDQ�SURGXNVL�LNDQ� 

$QDOLVLV�NDUDNWHULVWLN� VLIDW� ILVLNRNLPLD� WDQDK�GDVDU�NRODP�PHUXSDNDQ�SHUDQJNDW�

WHUEDLN� GDODP� PHQJHOROD� EXGLGD\D�� 3HQHUDSDQ� NDSXU� WHUKDGDS� SHQLQJNDWDQ� S+� GDQ�

NHEXWXKDQ� NDSXU� \DQJ� RSWLPXP� GDODP� PHQLQJNDWNDQ� NHVXEXUDQ� NRODP� PHUXSDNDQ�

WRSLN� \DQJ� PHQDULN� GDODP� SHQJHORODDQ� WDQDK� GDVDU� NRODP� VHEDJDL� PHGLD� WXPEXK�

SDNDQ�DODPL��GDQ�NDMLDQ�LQL�VHFDUD�NRPSUHKHQVLI�PDVLK�VDQJDW�MDUDQJ�GLODNXNDQ� 

3HQHOLWLDQ� LQL�EHUWXMXDQ� XQWXN�PHQJHWDKXL�NDUDNWHULVWLN� ILVLNRNLPLD� WDQDK�GDVDU�

NRODP� EDLN� GLORNDVL� NRODP� SURGXNWLI� PDXSXQ� \DQJ� SRWHQVLDO� GLMDGLNDQ� NRODP� \DQJ�

GLODNXNDQ� VHFDUD� ODSDQJDQ� GL� GHVD� .RWR� 0HVMLG� .DEXSDWHQ� .DPSDU�� 'HQJDQ�

PHQJHWDKXL� NDUDNWHULVWLN� WDQDK� GDVDU� NRODP� SURGXNWLI� GDQ� SRWHQVLDO� PDND� EHEHUDSD�

VLIDW�ILVLND�GDQ�NLPLDZL�WDQDK�GDSDW�GLNHOROD�VHFDUD�EDLN�VHKLQJJD�NRQWULEXVLQ\D�GDODP�

PHQLQJNDWNDQ�NHVXEXUDQ�NRODP�GDSDW�EHUNHODQMXWDQ�� 

,,� 0(72'2/2*,�3(1(/,7,$1 

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�VHODPD���EXODQ�GL�GHVD�.RWR�0HVMLG�.HFDPDWDQ�;,,,�

.RWR� .DPSDU� .DEXSDWHQ� .DPSDU� 3URYLQVL� 5LDX� GDQ� GL� ODQMXWNDQ� GL� /DERUDWRULXP�

3HQJHORODDQ�.XDOLWDV�$LU�GDQ�7DQDK�)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ�8QLYHUVLWDV�

5LDX��0HWRGH�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�VXUYH\�SDGD���ORNDVL�GL�'HVD�

.RWR�0HVMLG�.DEXSDWHQ�.DPSDU�\DQJ�PHUXSDNDQ�WDQDK�PLQHUDO��3DGD�WDQDK�PLQHUDO� 
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3RGVROLG� 0HUDK� .XQLQJ� �30.�� LQLODK� GLEDQJXQ� NRODP� WUDGLVLRQDO� �SURGXNWLI���

3HPEDQJLDQ� ORNDVL� VXUYH\� EHUGDVDUNDQ� GLVWULEXVL� NHSDGDWDQ� NRODP� \DQJ�

GLNHORPSRNNDQ�PHQXUXW� XPXU� \DLWX� NRODP� EDUX� �NRODP� XPXU� �-�� WDKXQ�� GDQ� NRODP�

ODPD� �NRODP� XPXU� �-��� WDKXQ��� � 3HPEDQJLDQ� XPXU� NRODP� VHVXDL� SHQGDSDW� %R\G��

7DQQHU��0DGNRXU�GDQ�0DVXGD��������EDKZD�NRODP�EDUX�PDVLK�VHGLNLW�DNWLILWDV�\DQJ�

GLODNXNDQ�� VHGDQJNDQ� NRODP� GHQJDQ� DNWLILWDV� PHQHQJDK� KLQJJD� WLQJJL� GDSDW�

GLJRORQJNDQ�SDGD�NRODP�ODPD��3DGD�ORNDVL�WDQDK�30.�\DQJ�SRWHQVLDO�GLEDQJXQ�NRODP�

GLEXDW�OXEDQJ�XNXUDQ���[���[���P�XQWXN�PHQJJDPEDUNDQ�SURILO�NRODP�LQL��VHGDQJDNDQ�

SDGD� NRODP� \DQJ� VXGDK� SURGXNWLI� GLODNXNDQ� SHQJHULQJDQ� GDQ� SHQJDPELODQ� VDPSHO�

WDQDK� GDVDU� NRODP� PHQJJXQDNDQ� ERU� WDQDK�� 7DQDK� \DQJ� WHODK� GL� ERU� EHUGDVDUNDQ�

NHGDODPDQ��-���FP��SHUPXNDDQ��GDQ�NHGDODPDQ�!����FP��7DQDK�WHUVHEXW�EHUDGD�GD�

ODP�ULQJ�GDQ�VHODQMXWQ\D�GLPDVXNDQ�NH�GDODP�NDQWXQJ�SHODVWLN�GDQ�GLEHUL�ODEHO�� 

$GDSXQ�EDKDQ�GDQ�DODW�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQHQWXDQ�NDUDNWHULVWLN�VLIDW�

ILVLNRNLPLD�WDQDK�GDVDU�30.�SDGD�NRODP�SURGXNWLI�PDXSXQ�SRWHQVLDO�GLEDQJXQ�NRODP�

GL�ODSDQJDQ�DGDODK�SHQJDPELODQ�VDPSHO�WDQDK�PHQJJXQDNDQ�SLSD�SDUDORQ�GLDPHWHU�����

FP� GDQ� GLPDVXNDQ� NH� GDODP� NDQWRQJ� SODVWLN� �GLEHUL� ODEHO��� SHQHQWXDQ� ZDUQD� WDQDK�

PHQJJXQDNDQ�NDUWX�6WDQGDUG�6RLO�&RORU�&KDUWV�ZDUQD��SHQHWXDQ�WHNVWXU�WDQDK�GHQJDQ�

PHWRGD�SLSHW��%9� WDQDK�GHQJDQ�PHQJJXQDNDQ� ULQJ�� S+�+�2�������PHQJJXQDNDQ�S+�

PHWHU��%R\G���������NDQGXQJDQ�EDKDQ�RUJDQLN�PHQJJXQDNDQ�FDUD�3HWW��1�WRWDO�GHQJDQ�

FDUD� .MLHOGDKO� GDQ� .3.� WDQDK� PHQJJXQDNDQ� DNVWUDNVL� �� 1� 1+�2$F� � S+ �� �%DODL�

3HQHOLWLDQ�7DQDK���������6HODQMXWQ\D�GLODNXNDQ�DQDOLVD�ILVLNRNLPLD�WDQDK�GDVDU�NRODP�

�7'.��XQWXN�GLWDEXODVLNDQ�GDQ�GLEDKDV�VHFDUD�GHVNULIWLI�� 

.DUDNWHULVWLN�7DQDK�'DVDU�.RODP��7'.�� +DVLO� SHQJXNXUDQ� NDUDNWHULVWLN�

WDQDK� GDVDU� NRODP� EHUGDVDUNDQ� XPXU� NRODP� �-�� WDKXQ� GDQ� �-��� WDKXQ� GLOLKDW� SDGD�

7DEHO� ��� +DVLO� SHQJXNXUDQ� DQWDUD� NHORPSRN� NRODP� EDUX� GDQ� NHORPSRN� NRODP� ODPD�

WHUOLKDW�SHUEHGDDQ�VHSHUWL�SDGD�SHQJXNXUDQ�ILVLND�WDQDK�\DLWX�XQWXN�SHQJXNXUDQ�ZDUQD�

WDQDK�SDGD�NHORPSRN�NRODP�EDUX�ZDUQD� WDQDKQ\D�DGDODK�NXQLQJ�FRNODW� NHDEX-DEXDQ�

�JUD\LVK�\HOORZ�EURZQ��GDQ�NHORPSRN�NRODP�ODPD�DGDODK�NXQLQJ�RUDQJH�NXVDP��GXOO�

\HOORZ�RUDQJH���SHQJXNXUDQ�%9�WDQDK�SDGD�NHORPSRN�NRODP�EDUX�DGDODK������J�FP�� 
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GDQ� NHORPSRN� NRODP� ODPD� DGDODK� ����� J�FP��� 3DGD� SHQJXNXUDQ� NLPLD� WDQDK� \DLWX�

XQWXN�S+�WDQDK�SDGD�NHORPSRN�NRODP�EDUX�DGDODK������PDVDP��GDQ�NHORPSRN�NRODP�

ODPD������DJDN�PDVDP���SHQJXNXUDQ�.%27�XQWXN�NHORPSRN�NRODP�EDUX�DGDODK�������

�WLQJJL�� GDQ� NHORPSRN� NRODP� ODPD� DGDODK� ������ �VHGDQJ��� 7LQJJLQ\D� .%27� SDGD�

NRODP� EDUX� ��-�� WDKXQ�� GDSDW� PHPLFX� WHUDNXPXODVL� EDKDQ� RUJDQLN�� +DO� LQL� VHVXDL�

GHQJDQ�SHQGDSDW�:XGWLVLQ�GDQ�%R\G�������EDKZD� WDQDK�GDVDU�NRODP�\DQJ� WLGDN�GLO�

DNXNDQ� SHQJHORODDQ� VHFDUD� EDLN� DNDQ� EHUGDPSDN� SDGD� � DNXPXODVL� VHGLPHQ� OXQDN� GL�

GDHUDK�NRODP�\DQJ�OHELK�GDODP�VHKLQJJD�PHQMDGL�PDVDODK�VHWHODK���-���WDKXQ�ELOD�GLO�

DNXNDQ�EXGLGD\D�VHFDUD�NRQWLQ\X�� 

3HQJXNXUDQ� 1-7RWDO� WDQDK� SDGD� PDVLQJ-PDVLQJ� NHORPSRN� WHUJRORQJ� VDQJDW�

UHQGDK��GLPDQD�XQWXN�NHORPSRN�NRODP�EDUX�DGDODK�������GDQ�NHORPSRN�NRODP�ODPD�

DGDODK��������GDQ�SHQJXNXUDQ�.7.�WDQDK�SDGD�NHORPSRN�NRODP�EDUX�DGDODK�������

�UHQGDK�� VHGDQJNDQ� SDGD� NHORPSRN� NRODP� ODPD� DGDODK� ������ �VDQJDW� UHQGDK���

.DUDNWHULVWLN� WDQDK� 30.� SDGD� NRODP� SURGXNWLI� LQL� PHQJJDPEDUNDQ� NRQGLVL� \DQJ�

PDVLK�SHUOX�GLODNXNDQ�SHQJHORODDQ�VHSHUWL�SHQJDSXUDQ�XQWXN�PHQLQJNDWNDQ�S+�WDQDK�

GDQ�SHPXSXNDQ�XQWXN�PHQLQJNDWNDQ�.7.�WDQDK�GDVDU�NRODP�VHKLQJJD�SURGXNWLYLWDV�

NRODP�VHFDUD�NHVHOXUXKDQ�GDSDW�PHQLQJNDW��6WXGL�\DQJ�GLODNXNDQ�7KXQMDL�HW�DO��������

WHQWDQJ�NRODP�DLU� WDZDU� XQWXN� LNDQ�QLOD�2UHRFKURPLV� VSS��GL�7KDLODQG�PHQXQMXNNDQ�

EDKZD�NRPSRVLVL� VHGLPHQ�VHGLNLW�EHUEHGD�DQWDUD�NRODP�\DQJ�EHUXPXU�NXUDQJ�GDUL���

WDKXQ�GDQ�EHUXVLD���-���WDKXQ��.RODP�LQL�WHODK�GLNHULQJNDQ�GDQ�GDVDUQ\D�WHODK�NHULQJ�

VHFDUD� DODPL�� 3HPEHULDQ� NDSXU� VHODPD� SHULRGH� SHQJHULQJDQ� GDSDW� PHQXUXQNDQ�

NHWHEDODQ� VHGLPHQ�� 3HQHOLWLDQ� VHEHOXPQ\D� �7XFNHU�� ������ 7KXQMDL� HW� DO��� ������

PHQHPXNDQ�EDKZD�XVLD�NRODP�GDQ�WRWDO�NDUERQ�RUJDQLN�EHUNRUHODVL�GHQJDQ�GDODP�VHG�

LPHQ�� WHWDSL� KXEXQJDQ� WLGDN� PHPSHUKLWXQJNDQ� EDQ\DN� YDULDVL� NRQVHQWUDVL� NDUERQ��

0XQVLUL�HW�DO�� �������GDQ�7HSH�GDQ�%R\G� �������PHQHPXNDQ�EDKZD�NRQVHQWUDVL�EH�

EHUDSD�YDULDEHO�NXDOLWDV�VHGLPHQ�PHQLQJNDW�GDUL�ZDNWX�NH�ZDNWX�� 
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7DEHO�����3HQJXNXUDQ�.DUDNWHULVWLN�7DQDK�'DVDU�.RODP�GL�GHVD�.RWR�0HVMLG� 

 

.HWHUDQJDQ���-�1LODL�NHOD\DNDQ�PHQXUXW�%DODL�3HQHOLWLDQ�7DQDK������� 

 �-���
��1LODL�NHOD\DNDQ�PHQXUXW�6XWDQWR������� 

3DGD� 7DEHO� �� WHUOLKDW� NDUDNWHULVWLN� WDQDK� 30.� \DQJ� SRWHQVLDO� GLMDGLNDQ� WDQDK�

GDVDU�NRODP��7DQDK�30.�\DQJ�DGD�GL�HPSDW�����ORNDVL�PHPLOLNL�KRUL]RQ�\DQJ�EHUEHGD

-EHGD��GDODP�KDO�NDQGXQJ�NDGDU�OHPSXQJQ\D��\DQJ�EHUNLVDU������-��������WHUJRORQJ�

VHGDQJ�KLQJJD�WLQJJL��GHQJDQ�NDGDU�&�RUJDQLN�EHUNLVDU�����-�������WHUJRORQJ�UHQGDK��

�%R\G���������7DQDK�30.�\DQJ�SRWHQVLDO�GLMDGLNDQ�WDQDK�GDVDU�NRODP�SDGD�ORNDVL���

DGDODK� KRUL]RQ� &� GHQJDQ� WHNVWXU� OHPSXQJ� JHOXKDQ� PHQXQMXNNDQ� NDGDU� &� RUJDQLN�

������� SDGD� ORNDVL� �� KRUL]RQ�$%� GHQJDQ� WHNVWXU� OHPSXQJ� JHOXKDQ� GHQJDQ� NDGDU�&�

RUJDQLN�������GDQ�SDGD�ORNDVL���GDQ���GHQJDQ�WHNVWXU�SDVLU�JHOXKDQ�GHQJDQ�NDGDU�&�

RUJDQLN� PDVLQJ-PDVLQJ� ������ GDQ� ������� .RQGLVL� WDQDK� 30.� LQL� FXNXS� SRWHQVLDO�

XQWXN� GLWLQJNDWNDQ� NHVXEXUDQQ\D� GHQJDQ� PHQJJXQDNDQ� NDSXU� SHUWDQLDQ� GDQ�

SHPXSXNDQ� PHQJJXQDNDQ� EDKDQ� RUJDQLN�� 7DQDK� SDGD� KRUL]RQ-KRUL]RQ� WHUVHEXW�

VHEDLNQ\D�GLSLVDKNDQ�GDUL�KRUL]RQ�ODLQQ\D�GDQ�VHWHUXVQ\D�GDSDW�GLPDVXNNDQ�NH�GDVDU�

NRODP�VHEDJDL�WDQDK�GDVDU�NRODP��0HQXUXW�%R\G��������NHWLQJJLDQ�WDQDK�GDVDU�NRODP�

LQL�GDSDW�PHQFDSDL����FP�GDQ�VHEDLNQQ\D�EHUWHNVWXU�OHPSXQJDQ�GHQJDQ�NDGDU�!���� 

3DUDPHWHU�

7DQDK�'DVDU�

.RODP 

.HORPSRN 

.RODP�%DUX 

��-��WDKXQ� 

1LODL 

.HOD\DNDQ 

.HORPSRN�

.RODP�/DPD 

��-���WDKXQ� 

1LODL�

.HOD\DNDQ 

)LVLND�7DQDK         

D��:DUQD .XQLQJ�FRNODW�

NHDEX-DEXDQ 

- .XQLQJ�RUDQ\H�

NXVDP 

- 

E��7HNVWXU /HPSXQJ�

%HUSDVLU 

- /HPSXQJ�

%HUSDVLU 

- 

F��%9��J�FP�� ���� - ���� - 

.LPLD�7DQDK         

D��S+ ��� 
0DVDP 

����-���� 
��� 

$JDN�PDVDP�

����-���� 

E��.%27���� ���� 
7LQJJL�����-

����
 
���� 

6HGDQJ 

����-����
 

F��1-7RWDO���� ���� 
6DQJDW�UHQGDK�

������ 
���� 

5HQGDK 

����-���� 

G��.7.���� ���� 
5HQGDK 

��-��� 
���� 

6DQJDW�

UHQGDK����� 
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7DEHO� ��� +DVLO� SHQJXNXUDQ� NDUDNWHULVWLN� ILVLND� GDQ� NLPLD� WDQDK� 30.� SDGD� KRUL]RQ�

\DQJ�SRWHQVLDO�XQWXN�GLMDGLNDQ�WDQDK�GDVDU�NRODP�GL�PDVLQJ-PDVLQJ�ORNDVL 

 

3DGD� 7DEHO� �� WHUOLKDW� EDKZD� SDGD� ORNDVL� �� VHEDUDQ� DNDU� WDQDPDQ� EHUNXUDQJ�

GHQJDQ�EHUWDPEDKQ\D� MHOXN�VHGDQJNDQ�NDGDU� OHPSXQJ�VHPDNLQ�PHQLQJNDW��1LODL�%9�

WHUWLQJJL� GLWHPXNDQ� SDGD� KRUL]RQ� %� \DQJ� PHQDQGDNDQ� EDKZD� NDGDU� OHPSXQJ� SDGD�

GDHUDK� LQL� FXNXS� EDLN� ELOD� GLJXQDNDQ� VHEDJDL� WDQDK� GDVDU� NRODP� �7DEHO� ���� :DUQD�

WDQDK� SDGD� PDVLQJ-PDVLQJ� KRUL]RQ� MXJD� PHQXQMXNNDQ� NDGDU� EDKDQ� RUJDQLN� \DQJ�

EHUEHGD� GDQ� EHUGDVDUNDQ� LQGLNDVL�ZDUQD�PHQXQMXNDQ�EDKZD�KRUL]RQ�%�PHQJDQGXQJ�

FXNXS�EDQ\DN�NDGDU�EDKDQ�RUJDQLN�GDQ�GLVXJD�PHQGHNDWL�KRUL]RQ�2�\DLWX�PHQJDUDK�NH�

ZDUQD�NHDEX-DEXDQ�� 

7DEHO����+DVLO�SHQJXNXUDQ�NDUDNWHULVWLN�ILVLND�WDQDK�SDGD�ODKDQ�\DQJ�EHUSRWHQVL�XQWXN�

NRODP�SDGD�/RNDVL�� 

 
.HWHUDQJDQ��VDQJDW�EDQ\DN�������EDQ\DN�������DJDN�EDQ\DN�������VHGLNLW����� 
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3DGD� 7'.�� MXPODK� GDQ� MHQLV� IUDNVL� OHPSXQJ� GDQ� EDKDQ� RUJDQLN� PHPHJDQJ�

SHUDQDQ� SHQWLQJ� GDODP� PHQHQWXNDQ� EHUDW� YROXPH� WDQDK�� 0XQVLUL� HW� DO�� �������

PHQJHPXNDNDQ�EDKZD�SURVHV�SHPEHQWXNDQ�ODSLVDQ�7'.�GLSHQJDUXKL�ROHK�EHUDW�YRO�

XPH� WDQDK��6HPDNLQ� EHUWDPEDK� MHOXN�� EHUDW� YROXPH�7'.�PHQGHNDWL� NRQVWDQ� VHNLWDU�

����J�FP���VHGDQJNDQ�NDGDU�&-�RUJDQLN�PDNLQ�EHVDU�PHQGHNDWL�SHUPXNDDQ�7'.� 

7DEHO����3HUVHQWDVH�WHNVWXU�WDQDK�SDGD�ORNDVL�� 

 

3DGD��7DEHO���WHUOLKDW�EDKZD�ORNDVL���PHUXSDNDQ�GDHUDK�\DQJ�KRUL]RQ�$%�GDQ�%�

GHQJDQ�NRQGLVL�\DQJ�PLULS�GHQJDQ�WHNVWXU�WDQDK�\DQJ�VDPD��NDGDU�OHPSXQJ���-������

6HEDUDQ� DNDU� SDGD� KRUL]RQ� 2� GDQ� KRUL]RQ� &� WHUJRORQJ� VDQJDW� EDQ\DN�� .RQGLVL� LQL�

EHUEHGD�GHQJDQ�KRUL]RQ�$%�GDQ�%�PHQGHNDWL�VHGLNLW��7LQJJLQ\D�NDGDU�OHPSXQJ�SDGD�

KRUL]RQ�&� LQL� �7DEHO� ��� VHNLWDU� ����PHPXQJNLQD� DNDU� WDQDPDQ� WHUVHEDU�PHUDWD� GDQ�

PLULS�GHQJDQ�VHEDUDQ�DNDU�GL�KRUL]RQ�2�ZDODXSXQ�ZDUQD�WDQDK�EHUEHGD��:DUQD�KLWDP�

NHFRNODWDQ� SDGD� KRUL]RQ� 2� LQL� PHQJLQGLNDVLNDQ� NDGDU� EDKDQ� RUJDQLN� \DQJ� FXNXS�

WLQJJL� VHKLQJJD� EHUSRWHQVL� VHEDJDL� WDQDK� GDVDU� NRODP� GDQ� VHEDLNQQ\D� GL� FDPSXU�

GHQJDQ�KRUL]RQ�&�DJDU� NDGDU� OHPSXQJQ\D�PHQGHNDWL� NDGDU� \DQJ� VHVXDL� XQWXN�7'.��

1LODL� %9� SDGD� VHPXD� KRUL]RQ� EHUDGD� SDGD� NLVDUDQ� ����-����� J�P��� NRQGLVL� LQL�

PHQXQMXNDQ� IUDNVL� WDQDK� GLGRPLQDVL� ROHK� XNXUDQ� SDUWLNHO� \DQJ� KDOXV� �GHEX� GDQ�

OHPSXQJ�� 

 

1R� +RUL]RQ 3DVLU�
'HEX� /HPSXQ 7HNVWXU 

�� 2 �� 
�� �� 

3DVLU�/HPSXQJDQ 

�� $ �� 
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�� �� 

/HPSXQJ�JHOXKDQ 

�� & �� 
�� �� 

/HPSXQJ�JHOXKDQ 

�� ' �� �� �� 
/HPSXQJ�JHOXKDQ 
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7DEHO����+DVLO�SHQJXNXUDQ�NDUDNWHULVWLN�ILVLND�WDQDK�SDGD�ODKDQ�\DQJ�EHUSRWHQVL�XQWXN�

NRODP�SDGD�/RNDVL�� 

 
.HWHUDQJDQ��VDQJDW�EDQ\DN�������EDQ\DN�������DJDN�EDQ\DN�������VHGLNLW����� 

7DEHO����3HUVHQWDVH�WHNVWXU�WDQDK�SDGD�ORNDVL�� 

 

3DGD�7DEHO��� WHUOLKDW� EDKZD� ORNDVL� ��PHQJJDPEDUNDQ�S+�SDGD� VHPXD�KRUL]RQ�

VDPD� \DLWX� �� �PDVDP�� GDQ� NRQGLVL� LQL� GLSHUNXDW� GHQJDQ� WHNVWXU� \DQJ� VDPD� �SDVLU�

JHOXKDQ��NHFXDOL�KRUL]RQ�2��JHOXK�SDVLUDQ���6HEDUDQ�DNDU� WDQDPDQ�EHUNXUDQJ�GHQJDQ�

EHUWDPEDKQ\D� MHOXN�� VHGDQJNDQ� QLODL� %9� !�� J�P�� PHQXQMXNNDQ� WHNVWXU� WDQDK� \DQJ�

GLGRPLQDVL�IUDNVL�SDVLU�\DLWX�EHUNLVDU���-�����7DEHO�����.RQGLVL� WDQDK�SDGD�ORNDVL���

VHEHQDUQ\D�NXUDQJ�SRWHQVLDO�GLMDGLNDQ�NRODP�QDPXQ�NDUHQD�IDNWRU�OLQJNXQJDQ�VHSHUWL� 
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�� $ �� �� � 3DVLU�JHOXKDQ 

���<5������<HOORZ�

EURZQ��.XQLQJ�

NHFRNODWDQ� 

���� 

�� �����$% �� �� � 
/HPSXQJ�

JHOXKDQ 

���<5������'DUN�

EURZQ��&RNODW�

JHODS� 

���� 

�� % �� �� � 
/HPSXQJ�

JHOXKDQ 

���<5�����<HOORZ�

RUDQJH��.XQLQJ�

RUDQJH� 

���� 

�� & �� �� � 
3DVLU�OHPSXQ�

JDQ 

���<5�����*UD\LVK�

\HOORZ�EURZQ�

�.HDEX-DEXDQ�

NXQLQJ�FRNODW� 

���� 

�� ( ����� � � *HOXKDQ 

���<5�����'XOO�

\HOORZ�RUDQJH�

�.XQLQJ�RUDQJH� 

���� 

1R� +RUL]RQ 
3DVLU� 

��� 

'HEX� 

��� 

/HPSXQ

J���� 
7HNVWXU 

íX K îì ñí îõ W��]��o�u�µvP�P�oµZ�v 

îX � ïñ ðñ îì W��]��P�oµZ�v 

ïX � ðò íõ ïñ >�u�µvP�P�oµZ�v 

ðX ������� ïì ïï ïó >�u�µvP�P�oµZ�v 

ñX � ðñ ���������õ ðò W��]��o�u�µvP�v 

òX � ñì ðì íì '�oµZ�v 



 

 ,�o õí� 

����������������������������������� 

NHWHUVHGLDDQ�DLU�\DQJ�PHPDGDL�PDND�SHPEHQDKDQ�7'.�GHQJDQ�SHQDPEDKDQ�RUJDQLN�

FXNXS�EHUSHQJDUXK�WHUKDGDS�NHVXEXUDQ�NRODP� 

7DEHO����+DVLO�SHQJXNXUDQ�NDUDNWHULVWLN�ILVLND�WDQDK�SDGD�ODKDQ�\DQJ�EHUSRWHQVL�XQWXN�

NRODP�SDGD�/RNDVL�� 

 
.HWHUDQJDQ��VDQJDW�EDQ\DN�������EDQ\DN�������DJDN�EDQ\DN�������VHGLNLW����� 

7DEHO����3HUVHQWDVH�WHNVWXU�WDQDK�SDGD�ORNDVL�� 

 

3DGD�7DEHO���PHQJJDPEDUNDQ�NDUDNWHULVWLN�WDQDK�SDGD�ORNDVL���GHQJDQ�VHEDUDQ�

DNDU� WDQDPDQ� EHUNXUDQJ� GHQJDQ� EHUWDPEDKQ\D� MHOXN�� QLODL� S+� VDPD� SDGD� VHPXD�

KRUL]RQ� \DLWX� �� �PDVDP�� GDQ� QLODL� %9� \DQJ� EHUNXUDQJ� GHQJDQ� EHUWDPEDKQ\D� MHOXN�

\DNQL�EHUNLVDU�����-�����J�FP���.RQGLVL� LQL�PHQXQMXNNDQ�EDKZD�VHPDNLQ�EHUWDPEDK�

MHOXN�NDGDU�IUDNVL�SDVLU�NRQVWDQ�VHGDQJNDQ�IDNVL�KDOXV��GHEX�GDQ�OHPSXQJ��EHUWDPEDK�

VHEDJDLPDQD�WHUOLKDW�SDGD�7DEHO������%HUGDVDUNDQ�ZDUQD�WDQDK�PDND�KRUL]RQ�2��FRNODW�

NHKLWDPDQ��PHQJDQGXQJ�NDGDU�EDKDQ�RUJDQLN� \DQJ�FXNXS� WLQJJL�GDQ�EDLN�GLJXQDNDQ�

VHEDJDL�7'.�QDPXQ�NDGDU�OHPSXQJ�PDVLK�UHQGDK��������3DGD�ORNDVL���LQL�VHEDLNQ\D�

GLODNXNDQ�SHPEHQDKDQ�7'.�VHEHOXP�GLJXQDNDQ�VHSHUWL�PHODNXNDQ�SHQFDPSXUDQ� 
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GHQJDQ� EDKDQ� WDQDK� GDUL� WHPSDW� ODLQ� \DQJ� OHELK� WLQJJL� NDGDU� OHPSXQJQ\D� VHKLQJJD�

SURGXNWLYLWDV�NRODP�PHQLQJNDW� 

7DEHO����+DVLO�SHQJXNXUDQ�NDUDNWHULVWLN�ILVLND�WDQDK�SDGD�ODKDQ�\DQJ�EHUSRWHQVL�XQWXN�

NRODP�SDGD�/RNDVL�� 

 
.HWHUDQJDQ��VDQJDW�EDQ\DN�������EDQ\DN�������DJDN�EDQ\DN�������VHGLNLW����� 

7DEHO�����3HUVHQWDVH�WHNVWXU�WDQDK�SDGD�ORNDVL�� 

 

)DNWRU� \DQJ� PHPSHQJDUXKL� SHUNHPEDQJDQ� WDQDK� NRODP� GLPRGLILNDVL� GDUL�

SHUNHPEDQJDQ� WDQDK�GDUDWDQ�GHQJDQ�EHUSHJDQJ�SDGD� IXQJVL� GDUL�EDKDQ� LQGXN�� LNOLP��

DNWLYLWDV� RUJDQLVPH�� WRSRJUDIL� GDQ� ZDNWX�� $GD� EHEHUDSD� IDNWRU� \DQJ�PHPSHQJDUXKL�

IRUPDVL� WDQDK�NRODP��QDPXQ�GDODP�NDVXV� WDQDK�NRODP�\DQJ�EHUNHPEDQJ�GDUL�EDWXDQ�

LQGXN�GDSDW�GLEHULNDQ�GDODP�SURVHV�SHPEDQJXQDQ�NRQVWUXNVL�NRODP��%LDVDQ\D�KRUL]RQ�

2�GDQ�$�GLSLQGDKNDQ�GDODP�SURVHV�SHPEDQJXQDQ�NRQVWUXNVL�NRODP��GDQ�GDVDU�NRODP� 
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\DQJ�DGD�PHUXSDNDQ�KRUL]RQ�%��7HQWX�VDMD�SDGD�EHEHUDSD�NDVXV�SHQDPEDKDQ�PDWHULDO�

WDQDK��\DQJ�PDVXN�NH�NRODP�VHEDJDL�SDUWLNHO�WHUVXVSHQVL�GL�GDODP�DLU�\DQJ�PDVXN�NH�

NRODP� GDQ� VHODQMXWQ\D� PHQJHQGDS� SDGD� GDVDU� NRODP�� -LND� PDVXNDQ� VHGLPHQ� \DQJ�

EHUVDO� GDUL� OXDU� EHVDU� DNDQ�PHPSHQJDUXKL� IRUPDVL� WDQDK� VHFDUD� OXDV�� 6HFDUD� LQWHUQDO�

SURVHV� IRUPDVL� WDQDK� NRODP� GDSDW� GLNODVLILNDVL� VHEDJDL� WDPEDKDQ�� SHQJXUDQJDQ��

SHUSLQGDKDQ�GDQ�WUDQVIRUPDVL�� 

3HQDPEDKDQ� PDWHULDO� RUJDQLN� GL� GDODP� NRODP� WHUPDVXN� SDNDQ� \DQJ� WLGDN�

GLPDNDQ�� IDVHV�� DOJD� \DQJ� PDWL�� SXSXN� GDQ� ODLQ� VHEDJDLQ\D�� 0DWHULDO� PLQHUDO� MXJD�

GLWDPEDKNDQ�NH�DUHD�NRODP�\DQJ�GDODP�PHODOXL�VHGLPHQWDVL�GDUL�SDUWLNHO�PLQHUDO�\DQJ�

EHUDVDO�GDUL�ORQJVRUDQ�WDQJJXO�GDQ�DUHD�\DQJ�ODQGDL�PHODOXL�DNVL�JHORPEDQJ�GDQ�DOLUDQ�

DLU� GDQ� VHFDUD� XPXP�PHODOXL�PHNDQLNDO� DHUDVL��0DWHULDO� RUJDQLN�PHQMDGL� WHUFDPSXU�

GHQJDQ�SDUWLNHO-SDUWLNHO�PLQHUDO�GDQ�SURVHV�PHODQLVDVL��SHQJJHODSDQ�GDUL�ZDUQD�\DQJ�

WHUDQJ�EDKDQ�PLQHUDO�ROHK�EDKDQ�RUJDQLN��WHUMDGL��%DKDQ�RUJDQLN�MXJD�PHQJHQGDS�NH�

SHUPXNDDQ� GDVDU� NRODP� VHEDJDL� VHGLPHQ� GDQ� PHQJKDVLONDQ� ODSLVDQ� IORNXODQ� \DQJ�

PLULS�GHQJDQ�MDWXKDQ�RUJDQLN�SDGD�SHUPXNDDQ�WDQDK�GDUDWDQ�� 

3HQJXUDQJDQ�PDWHULDO� GDUL� ODSLVDQ� SHUPXNDDQ� SDGD� WDQDK� NRODP� WHUMDGL� NHWLND�

NRODP� GLNHULQJNDQ�� 3HQJHOXDUDQ� DOLUDQ� DLU� GLLNXWL� ROHK� VXVSHQVL� SHUPXNDDQ� ODSLVDQ�

RUJDQLN� GDQ�PLQHUDO� WDQDK� GDQ� DNKLUQ\D� EHUNXUDQJ� GDUL� NRODP�PHODOXL� DOLUDQ� DLU� NH�

OXDU��.RODP�\DQJ� WLGDN�PHPSXQ\DL� ODMX� LQILOWDVL� �UHPEHVDQ���SHQFXFLDQ�PDWHULDO�GDUL�

SURILO�WDQDK�WLGDN�VHVLJQLILNDQ�IDNWRU-IDNWRU�\DQJ�PHPSHQJDUXKL�WDQDK�GDUDWDQ� 

3HUSLQGDKDQ� PDWHULDO� GL� GDVDU� NRODP� PHUXSDNDQ� KDVLO� GDUL� VHMXPODK� IDNWRU��

VHSHUWL� ELRWXUEDVL�� HURVL� GDQ� UHVHGLPHQWDVL�� OHXVLQLVDVL� GDQ� VDOLQLVDVL�� %LRWXUEDVL�

GLEDWDVL�ROHK�DNWLYLWDV� LNDQ��KHZDQ�EHQWLN�GDQ�RUJDQLVPH� ODLQQ\D�\DQJ� WHUVXVSHQVL�GL�

VHGLPHQ�� WHWDSL� XQWXN�GLVNXVL� IRUPDVL� WDQDK�NRODP�� MXJD� OHELK�EDLN�GLELFDUDNDQ�SDGD�

SHGRWXUEDVL� \DQJ� WHUPDVXN� SURVHV� ILVLND� VHSHUWL� HURVL� GDQ� VHGLPHQWDVL� GDQ� GLDQWDUD�

SHPEDVDKDQ� GDQ� SHQJHULQJDQ� SHULRGH� WDQDP�� 6HKLQJJD� SHGRWXUEDVL� WHUPDVXN�

NHVHOXUXKDQ� IDNWRU� \DQJ�PHUXSDNDQ� SURGXNVL� NRWRU� GDUL� UHGLVWULEXVL� SDUWLNHO-SDUWLNHO�

WDQDK� GL� GDVDU� NRODP�� $GD� GXD� SURVHV� ODLQQ\D� \DQJ� GLDQJJDS� SHQWLQJ� \DLWX�

SHUSLQGDKDQ�PDWHULDO�OHXVLQLVDVL��SHPXFDWDQ�WDQDK�NRODP�DNLEDW�KLODQJQ\D�EDKDQ� 
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RUJDQLN�\DQJ�JHODS�PHODOXL�GUDLQDVH�GDQ� UHVSLUDVL��GDQ�VDOLQLVDVL��6DOLQLVDVL�PXQJNLQ�

KDQ\D� SHQWLQJ� GDODP� WDPEDN�� 7UDQVIRUPDVL� WHUPDVXN� GHNRPSRVLVL� DHURELN� GDQ�

DQDHURELN�� SHPEHQWXNDQ� EDKDQ� RUJDQLN� PHODOXL� IRWRVLQWHVLV�� KXPLILNDVL� �NRQYHUVL�

EDKDQ� EDNX� RUJDQLN� PHQMDGL� � KXPXV��� SHPDWDQJDQ� �NLPLD�� ILVLND�� GDQ� SHUXEDKDQ�

ELRORJLV�\DQJ�WHUMDGL�NHWLND�VHGLPHQ�WHUNHQD�XGDUD�SDGD�VDDW�NRODP�GLNHULQJNDQ�DQWDUD�

MDUDN�WDQDP���GDQ�JOHLVDVL��SHQJJHODSDQ�WDQDK�NHWLND�EHVL�GDQ�PDQJDQ�\DQJ�EHUNXUDQJ�

GDODP� NRQGLVL� DQDHURE��� 7DQDK� NRODP� PXQFXO� XQWXN� PHQJHPEDQJNDQ� SURILO� \DQJ�

EHUEHGD� GDODP�EHEHUDSD� WDKXQ� LQL� GHQJDQ�PHQJDFX�SDGD� SURILO� WDQDK� GDUDW�� GL�PDQD�

SHQJHPEDQJDQ� WDQDK�PHPDNDQ�ZDNWX� OHELK� ODPD��)DNWRU�XWDPD�\DQJ�PHPSHQJDUXKL�

SHPEDQJXQDQ� NRODP� DGDODK� VHGLPHQWDVL�� PDVXNDQ� EDKDQ� RUJDQLN�� GDQ� SURVHV�

SHPEDVDKDQ�GDQ�SHQJHULQJDQ�DQWDU�WDQDP�� 

,9� .(6,038/$1�'$1�6$5$1 

.DUDNWHULVWLN� ILVLND� GDQ� NLPLD� WDQDK� GDVDU� NRODP� GL� GHVD� .RWR� 0HVMLG�

PHQXQMXNNDQ�WDQDK�WHUJRORQJ�PDVDP�GHQJDQ�S+�EHUNLVDU����-�����NDGDU�EDKDQ�RUJDQLN�

VHGDQJ� KLQJJD� WLQJJL� �����-������� GDQ� 1� WRWDO� VHUWD� .7.� \DQJ� UHQGDK�� VHGDQJNDQ�

SURILO� WDQDK� 30.� \DQJ� SRWHQVLDO� XQWXN� GLNHPEDQJNDQ� VHEDJDL� NRODP� LNDQ�

PHQXQMXNNDQ�KRUL]RQ�\DQJ�EHUEHGD-EHGD��7DQDK�30.�\DQJ�SRWHQVLDO�GLMDGLNDQ�WDQDK�

GDVDU�NRODP�SDGD�ORNDVL���DGDODK�KRUL]RQ�&��SDGD�ORNDVL���KRUL]RQ�$%��GDQ�SDGD�ORNDVL�

�� GDQ� �� GHQJDQ� WHNVWXU� SDVLU� JHOXKDQ�GHQJDQ�NDGDU�&��3DGD� NHHPSDW� ORNDVL� WHUVHEXW�

PHPLOLNL� NLVDUDQ� NDQGXQJ� NDGDU� OHPSXQJ� DQWDUD� �����-������� �WHUJRORQJ� VHGDQJ�

KLQJJD�WLQJJL���NDGDU�&�RUJDQLN�DQWDUD�����-�������WHUJRORQJ�UHQGDK���%HEHUDSD�ORNDVL�

FXNXS�SRWHQVLDO�XQWXN�GLEDQJXQ�NRODP�ZDODXSXQ�PDVLK�SHUOX�GLODNXNDQ�SHPEHQDKDQ�

7'.�� 3HQJHORODDQ� WHUKDGDS� 7'.� GLVDUDQNDQ� PHODNXNDQ� SHQJDSXUDQ� PHQJJXQDNDQ�

NDSXU�SHUWDQLDQ�GDQ�SHPXSXNDQ�PHQJJXQDNDQ�EDKDQ�RUJDQLN�DJDU�QLODL�S+�GDQ�.7.�

GDSDW�PHQLQJNDW�VHKLQJJD�SURGXNWLYLWDV�NRODP�DNKLUQ\D�GDSDW�PHQLQJNDW�SXOD� 
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%R\G��&�(��������:DWHU�4XDOLW\�LQ�:DUPZDWHU�)LVK�3RQGV��$XEXUQ�8QLYHUVLW\�$JUL�

FXOWXUDO�([SHULPHQW�6WDWLRQ��$XEXUQ��$ODEDPD��86$� 

%R\G��&�(��7DQQHU��0�(��0DGNRXU��0��DQG�0DVXGD�.��������&KHPLFDO�&KDUDFWHULVWLFV�

RI� %RWWRP� 6RLOV� IURP� )UHVKZDWHU� DQG� %UDFNLVKZDWHU� $TXDFXOWXUH� 3RQGV��

-RXUQDO�RI�WKH�:RUOG�$TXDFXOWXUH�6RFLHHW\��������SS�����-���� 

%R\G��&�(��������%RWWRP�6RLOV��6HGLPHQW��DQG�3RQG�$TXDFXOWXUH��&KDSPDQ�DQG�+DOO��
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%R\G�� &�(�� ������ 3RQG� %RWWRP� 6RLO� $QDO\VHV�� 7UDQVODWHG� IURP�*OREDO� $TXDFXOWXUH�

$GYRFDWH� �����-���� 6HS�2FW� ������ 'HSDUWPHQW� RI� )LVKHULHV� DQG� $OOLHG�

$TXDFXOWXUHV��$XEXUQ�8QLYHUVLW\ 

0XQVLUL��3��&�(��%R\G��DQG�%�-��+DMHN��������3K\VLFDO�DQG�&KHPLFDO�&KDUDFWHULVWLFV�RI�

%RWWRP� 6RLO� 3URILOHV� LQ� 3RQGV� DW� $XEXUQ�� $ODEDPD�� 86$�� DQG� D� 3URSRVHG�

0HWKRG�IRU�'HVFULELQJ�3RQG�6RLO�+RUL]RQV��-RXUQDO�RI�WKH�:RUOG�$TXDFXOWXUH�

6RFLHHW\������SS�����±���� 

7HSH��<��DQG�%R\G��&�(��������6HGLPHQW�TXDOLW\�LQ�$UNDQVDV�EDLW�PLQQRZ�SRQGV��-RXU�

QDO�RI�WKH�:RUOG�$TXDFXOWXUH�6RFLHW\�����SS�����-���� 

7KXQMDL��7���%R\G��&�(��DQG�%RRQ\DUDWSDOLQ�� �0��������%RWWRP�VRLO�TXDOLW\� LQ� WLODSLD�

SRQGV�RI�GLIIHUHQW�DJH�LQ�7KDLODQG��$TXDFXOWXUH�5HVHDUFK�����SS�����-���� 

7XFNHU�� &�6�� ������ 2UJDQLF� PDWWHU�� QLWURJHQ�� DQG� SKRVSKRUXV� FRQWHQW� RI� VHGLPHQWV�

IURP�FKDQQHO�FDWFVK��,FWDOXUXV�SXQFWDWXV�SRQGV��5HVHDUFK�5HSRUW�����0LVVLVVLS�

SL�$JULFXOWXUDO�)RUHVWU\�([SHULPHQW�6WDWLRQ��0LVVLVVLSSL�6WDWH�8QLYHUVLW\��6WRQ�

HYLOOH��06��86$� 
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