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�
([HFXWLYH�VXPPDU\�
.RWLPDLVLOOD� VHOOXWHKWDLOOD� SRLVWHWDDQ� VRRGDNDWWLODQ� OHQWRWXKNDD� NHVNLPllULQ� �±�� NJ�
�YDLKWHOX��±���NJ��VHOOXWRQQLD�NRKWL��HWXSllVVl�YHVLVW|LKLQ�OLXRWHWWDYDNVL��7lWl�VDDWHWDDQ�
UDMRLWWDD�WXOHYDLVXXGHVVD��MROORLQ�OHQWRWXKNDQ�NlVLWWHOHPLVHHQ�RQ�O|\GHWWlYl�PXLWD�YDLK�
WRHKWRMD��(UlV�PDKGROOLVXXV�RQ�SXKGLVWDD�VHQ�SllNRPSRQHQWWL��QDWULXPVXOIDDWWL��PXXQ�
WHROOLVXXGHQ�Nl\WW||Q��7HKW\�VHOYLW\V�RVRLWWL��HWWl�QDWULXPVXOIDDWWLD�Nl\WHWllQ�YXRVLWWDLQ�
PDDLOPDQODDMXLVHVWL�\OL���PLOMRRQDD�WRQQLD��.l\W|OOH�HQQXVWHWDDQ�MDWNXYDD��±����Q�NDV�
YXD� OlKHV� NDLNNLDOOD�PDDLOPDVVD�� MD� NDLNLOOD� QDWULXPVXOIDDWLQ� SllNl\WW|DOXHLOOD�� SHVX�
DLQH��� WHNVWLLOL��� ODVL�� MD� VHOOXWHROOLVXXGHVVD�� 7lOOl� KHWNHOOl� RQ� ROHPDVVD� XVHLWD� YDLKWR�
HKWRLVLD�PHQHWHOPLl�QDWULXPVXOIDDWLQ�SXKGLVWDPLVHOOH�VRRGDNDWWLODQ�OHQWRWXKNDVWD��MRWHQ�
WlOODLVHHQ�K\|W\Nl\WW||Q�RQ�SHULDWWHHVVD�ULLWWlYlW�YDOPLXGHW��
�
3URMHNWLQ�WDYRLWH�
6HOYLW\NVHOOl�ROL�NDNVL�WDYRLWHWWD��VHOYLWWll�QDWULXPVXOIDDWLQ�Q\N\LQHQ�PDUNNLQD��MD�Nl\WW|WLODQ�
QH��VHNl�VHOYLWWll�HSlSXKWDDQ�QDWULXPVXOIDDWLQ��VRRGDNDWWLODQ�OHQWRWXKNDQ��SXKGLVWXNVHHQ�VR�
YHOWXYDW� SURVHVVLW�� (QVLPPlLVHQ� YDLKHHQ� NHVNHLVLPPlW� N\V\P\NVHW� ROLYDW� QDWULXPVXOIDDWLQ�
Q\N\LQHQ�YDOPLVWXV�MD�Nl\WW|�NRWLPDDVVD��(XURRSDVVD��MD�PDDLOPDQODDMXLVHVWL��VHQ�YDOPLVWXN�
VHHQ� MD� Nl\WW||Q� OLLWW\YlW� YLLPHDLNDLVHW� VXXQWDXNVHW�� VHNl�PDKGROOLVHW� HQQXVWHWWDYLVVD�ROHYDW�
WXOHYDLVXXGHQ�QlN\PlW��
�
3URMHNWLQ�NHVNHLVHW�WXORNVHW�
• 1DWULXPVXOIDDWWL�RQ�PHUNLWWlYl�HSlRUJDDQLQHQ�NHPLDQ�WHROOLVXXGHQ�SHUXVNHPLNDDOL��MRQND�

PDDLOPDQPDUNNLQRLNVL�DUYLRLGDDQ�WlOOl�KHWNHOOl�UXQVDDW�QHOMl�PLOMRRQDD�WRQQLD��(XURRSDQ�
RVXXV�RQ�QRLQ�\NVL�NROPDVRVD���

• 0DUNNLQRLGHQ�RQ�HQQXVWHWWX�OLVllQW\YlQ�MRSD���������WRQQLOOD�YXRWHHQ������PHQQHVVl���
• .HVNHLVLPPlW�QDWULXPVXOIDDWWLD�Nl\WWlYlW�WHROOLVXXGHQ�DODW�RYDW�SHVXDLQH���WHNVWLLOL���ODVL��

MD VHOOXWHROOLVXXV���
• 1DWULXPVXOIDDWLVWD�VDDGDDQ�QRLQ�����NDLYRVWHROOLVXXGHVWD�MD�����PXXQ�NHPLDQ�WHROOLVXXGHQ�

VLYXWXRWWHHQD��
• .RWLPDDVVD�QDWULXPVXOIDDWWLD� WXRWWDD�YDLQ�\NVL�YDOPLVWDMD��6lWHUL�� WXRWDQQRQ�ROOHVVD�QRLQ�

�������WRQQLD�YXRGHVVD��6XXULQ�RVD�WlVWl�PHQHH�YLHQWLLQ��RVRLWWDHQ�YDUVLQ�SLHQWl�NRWLPDLV�
WD NXOXWXVWD��

• 8VHLPSLHQ�YDOPLVWDMLHQ�WXRWWHLVVD�RQ�QDWULXPVXOIDDWWLSLWRLVXXV�!����������
• 6RRGDNDWWLODQ�OHQWRWXKND�VLVlOWll�QRLQ���±�����QDWULXPVXOIDDWWLD��VHNl�YDLKWHOHYLD�PllULl�

QDWULXPNDUERQDDWWLD�MD�QDWULXPNORULGLD��VHNl�YDVWDDYLD�NDOLXPVXRORMD��6HOODLVHQDDQ�VH�VR�
YHOWXX�KXRQRVWL�PXXQ�NHPLDQ�WHROOLVXXGHQ�Nl\WW||Q��

• .DOLXPLQ�MD�NORULGLQ�SRLVWDPLVHNVL�OHQWRWXKNDVWD�RQ�NHKLWHWW\�OXNXLVLD�SURVHVVLYDLKWRHKWR�
MD� MRLWD�YRLWDLVLLQ�K\|G\QWll�P\|V�NDXSDOOLVHQ�QDWULXPVXOIDDWLQ�HULVWlPLVHVVl���



6RRGDNDWWLODQ�OHQWRWXKND�±�MlWH�YDL�UDDND�DLQH"�
0HWVlWHROOLVXXGHQ�HULODLVLOOH�NLLQWHLOOH�MlWWHLOOH�RQ�YLLPH�DLNRLQD�S\ULWW\�O|\WlPllQ�PDKGROOLVLD�
K\|W\Nl\WW|NRKWHLWD��6HOOXWHKWDLGHQ�W\\SLOOLVLl�NLLQWHLWl�MlWWHLWl�RYDW�HULODLVHW�OLHWWHHW��VRRGDVDN�
ND�� PHHVD�� NXRULNDWWLODQ� WXKND�� MD� VRRGDNDWWLODQ� OHQWRWXKND�� /HQWRWXKNDD� SRLVWHWDDQ� VRRGD�
NDWWLORLOWD�NRWLPDDVVD�OlKHV�\NVLQRPDDQ�WHKWDDQ�QDWULXP�ULNNLWDVHHQ�WDVDSDLQRWWDPLVWD�YDUWHQ��
MD�SRLVWHWWX�WXKND�OLXRWHWDDQ�\OHHQVl�YHVLVW||Q��9XRQQD������SRLVWHWWLLQ�6XRPHVVD�WlOOl�WDYRLQ�
UXQVDDW��������WRQQLD�OHQWRWXKNDD��2Q�NXLWHQNLQ�V\\Wl�YDUDXWXD�VLLKHQ��HWWl�OHQWRWXKNDQ�OLXRW�
WDPLVWD� YHVLVW|LKLQ� VDDWHWDDQ� OlKLWXOHYDLVXXGHVVD� UDMRLWWDD�� MROORLQ� VLOOH� RQ� HWVLWWlYl� PXLWD�
NlVLWWHO\WDSRMD�WDL�Nl\WW|NRKWHLWD��
�
6RRGDNDWWLODQ�OHQWRWXKNDQ�SllNRPSRQHQWWL����±������RQ�QDWULXPVXOIDDWWL��PLQNl�OLVlNVL�VLLQl�
RQ QDWULXPNDUERQDDWWLD��QDWULXPNORULGLD�� MD�YDVWDDYLD�NDOLXP\KGLVWHLWl��7lPlQ�YXRNVL� OHQWR�
WXKNDQ�K\|W\Nl\WW|�QDWULXPVXOIDDWLQ�OlKWHHQl�HGHOO\WWll�WRLPLYLHQ�MD�HGXOOLVWHQ�SXKGLVWXVSUR�
VHVVLHQ� Nl\WW||QRWWRD�� VHNl� VRSLYLHQ� PDUNNLQRLGHQ� O|\WlPLVWl� HULVWHW\OOH� QDWULXPVXOIDDWLOOH��
,OPHLVWl� P\|V� RQ�� HWWl� PDKGROOLVHQ� WXRWDQQRQ� RQ� VDPDOOD� ROWDYD� ULLWWlYlQ� ODDMDD� ROODNVHHQ�
OLVlNVL�NDQQDWWDYDD��
�
/HQWRWXKNDQ�NlVLWWHO\\Q�NHKLWHWW\�XVHLWD�YDLKWRHKWRLVLD�SURVHVVHMD�
6RRGDNDWWLODQ� OHQWRWXKNDQ� SXKGLVWDPLVHHQ� PXLVWD� NRPSRQHQWHLVWD�� HULW\LVHVWL� NDOLXPLVWD� MD�
NORULGLVWD��RQ�NHKLWHWW\�XVHLWD�YDLKWRHKWRMD��7HKGDVWDVRQNLQ�NRNHPXNVLD�RQ�XXGHOOHHQNLWH\W\N�
VHVWl� KDLKGXWWDPDOOD� MD� MllKG\WWlPlOOl�� VHNl� HULODLVLVWD� XXWWRSURVHVVHLVWD�� /LVlNVL� RQ� WXWNLWWX�
PP� LRQLQYDLKGRQ� MD� HOHNWURGLDO\\VLQ�PDKGROOLVXXNVLD��.DLNLVVD� QlLVVl� RQ� NXLWHQNLQ�S\ULWW\�
NDOLXPLQ�MD�NORULGLQ�SRLVWRRQ�NHPLNDDOLNLHUURVWD�� MROORLQ�QDWULXPVXOIDDWWLYLUWD�RQ�W\\SLOOLVHVWL�
SDODXWHWWX� NHPLNDDOLNLHUWRRQ��.\VHLVLl� SURVHVVHMD� HL� VLLV� ROH� RSWLPRLWX�K\|W\Nl\WW||Q� VRYHO�
WXYDQ�QDWULXPVXOIDDWLQ�WXRWWDPLVHNVL��6LOWL�YRLGDDQ�QLLVWl�VDDWXMD�NRNHPXNVLD�Nl\WWll�HWVLWWlHV�
Vl NRWLPDDQ�WDUSHLVLLQ�PDKGROOLVLPPDQ�K\YLQ�VRYHOWXYLD�SURVHVVHMD���
�
1DWULXPVXOIDDWLOOD�UXQVDDVWL�Nl\WW|NRKWHLWD�
1DWULXPVXOIDDWWLD�Nl\WHWllQ�WlQl�SlLYlQl�PDDLOPDQODDMXLVHVWL�PLOMRRQLD�WRQQHMD�YXRGHVVD��HUL�
WRWHQ� SHVXDLQHWHROOLVXXGHVVD��0XLWD� SllNl\WWlMLl� RYDW� WHNVWLLOL��� ODVL�� MD� VHOOXWHROOLVXXV��1RLQ�
NROPDVRVD� NDLNHVWD� QDWULXPVXOIDDWLVWD� Nl\WHWllQ� (XURRSDVVD�� MD� Nl\W|OOH� HQQXVWHWDDQ� SLHQWl�
NDVYXD� OlKLYXRVLQD�� 3HULDDWWHHVVD� RQ� VLWHQ�PDKGROOLVWD� O|\Wll� OHQWRWXKNDVWDNLQ� SXKGLVWHWXOOH�
QDWULXPVXOIDDWLOOH� ULLWWlYlW� PDUNNLQDW�� 7lPl� NXLWHQNLQ� HGHOO\WWll�� HWWl� HQVLQ� VHOYLWHWllQ� WDU�
NHPPLQ�PLKLQ�SXKWDXVDVWHHVHHQ�RQ�WDUNRLWXNVHQPXNDLVLQWD�S\UNLl���
�
9DUDXWXPLQHQ�PXLKLQ�YDLKWRHKWRLKLQ�
-DWNRVXXQQLWHOPLVVD�RQ�V\\Wl�YDUDXWXD�DLQDNLQ�DOXVWDYDVWL�P\|V�VLLKHQ��HWWl�RGRWXNVHW�P\\QWL�
NHOSRLVHQ�QDWULXPVXOIDDWLQ�WXRWWDPLVHVWD�OHQWRWXKNDVWD�HLYlW�WRWHXGX��PXWWD�OHQWRWXKNDQ�YHVLV�
W|OLXRWXVWD�NXLWHQNLQ�UDMRLWHWDDQ��7lOO|LQ�VDDWWDD�RVRLWWDXWXD�WDUSHHOOLVHNVL�VXXQQDWD�WXWNLPXV�
UHVXUVVHMD�OHQWRWXKNDQ�NDDWRSDLNNDNHOSRLVXXGHQ�OLVllPLVHNVL��WDL�VHQ�VDPDQDLNDLVHNVL�NlVLWWH�
OHPLVHNVL�VHOOXWHKWDDQ�PXLGHQ�NLLQWHLGHQ�MlWWHLGHQ�NDQVVD��
�
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([HFXWLYH�6XPPDU\�
�
$W GRPHVWLF�NUDIW�SXOS�PLOOV��DSSUR[LPDWHO\��±��NJ��UDQJH��±���NJ��RI�HOHFWURVWDWLF�SUH�
FLSLWDWRU��(63��GXVW�SHU�WRQ�RI�SXOS�LV�UHPRYHG�IURP�WKH�UHFRYHU\�ERLOHUV��7KLV�LV�PDLQO\�
GLUHFWHG� WR� UHFLSLHQW� ZDWHUV�� ,Q� QHDU� IXWXUH�� WKLV� SURFHGXUH� PD\� EH� UHVWULFWHG� ZKLFK�
PHDQV� WKDW� DGGLWLRQDO� ZD\V� QHHG� WR� EH� GLVFRYHUHG� IRU� WKH� GLVSRVDO� RI� WKH� (63� GXVW��
6HSDUDWLRQ� DQG�SXULILFDWLRQ�RI� LWV�PDLQ� FRQVWLWXHQW�� VRGLXP� VXOSKDWH�� DV� D�E\�SURGXFW�
IRU� H[WHUQDO�XVH�PD\�SURYLGH�DQ�RSWLRQ��7KH�FXUUHQW� VWXG\�UHYHDOHG� WKDW�PRUH� WKDQ���
PLOOLRQ� WRQV� RI� VRGLXP� VXOSKDWH� DUH� XVHG� DQQXDOO\�� 7KH� PDLQ� DSSOLFDWLRQ� DUHDV� DUH�
GHWHUJHQWV�� WH[WLOHV�� JODVV�� DQG�SXOS�SURGXFWLRQ��DQG��±����DQQXDO�JURZWK� LQ� WKH�FRQ�
VXPSWLRQ�LV�SUHGLFWHG��7KHUH�DUH�FXUUHQWO\�VHYHUDO�RSWLRQDO�SURFHVVHV�IRU�WKH�LVRODWLRQ�RI�
VRGLXP�VXOSKDWH�IURP�WKH�(63�GXVW��7KXV��WKH�XVH�RI�WKH�(63�GXVW�IRU�VRGLXP�VXOSKDWH�
SURGXFWLRQ�LV�WKHRUHWLFDOO\�SRVVLEOH��
�
2EMHFWLYHV�RI�WKH�VWXG\�
7KH PDLQ� REMHFWLYHV� RI� WKLV� VWXG\� ZHUH� WR� SUHSDUH� VXUYH\� RQ� FXUUHQW� PDUNHWV� DQG� XVHV� RI�
VRGLXP�VXOSKDWH��DQG�WR�UHYLHZ�SURFHVVHV�DYDLODEOH�IRU�WKH�SXULILFDWLRQ�RI�FUXGH�VRGLXP�VXO�
SKDWH��(63�GXVW���7KH�PDUNHW�DQG�SURGXFWLRQ�VXUYH\�ZDV�SODQQHG�WR�FRYHU�WKH�ZKROH�ZRUOG��
(XURSH��DQG�)LQODQG��WRJHWKHU�ZLWK�DQ\�NQRZQ�UHFHQW�RU�IXWXUH�WUHQGV��
�
2YHUYLHZ�RI�WKH�PDLQ�UHVXOWV�
• 6RGLXP�VXOSKDWH� LV�DQ� LPSRUWDQW� LQGXVWULDO�EXON�FKHPLFDO��ZLWK�D�JOREDO�PDUNHW�RI�PRUH�

WKDQ���PLOOLRQ�WRQV��7KH�VKDUH�RI�(XURSH�LV�DSSUR[LPDWHO\������
• ,W�LV�HVWLPDWHG�WKDW�WKH�FRQVXPSWLRQ�RI�VRGLXP�VXOSKDWH�ZLOO�LQFUHDVH�E\���������WRQV�E\�

WKH \HDU�������
• 7KH�PDLQ�HQG�XVHUV�RI�VRGLXP�VXOSKDWH� LQFOXGH�GHWHUJHQWV�� WH[WLOHV��JODVV��DQG�SXOS�SUR�

GXFWLRQ��
• $SSUR[LPDWHO\�����RI�VRGLXP�VXOSKDWH� LV�GHULYHG�IURP�PLQLQJ�DQG�����DV�D�UHVW�SURGXFW�

IURP RWKHU�SURFHVV�LQGXVWULHV��
• 7KH� RQO\� )LQQLVK� SURGXFHU� RI� VRGLXP� VXOSKDWH� LV� 6lWHUL��ZLWK� WKH� SURGXFWLRQ� RI� �������

WRQV DQQXDOO\��0RVW�RI�WKLV�LV�H[SRUWHG��
• ,QGXVWULDO�VRGLXP�VXOSKDWH�SURGXFWV�W\SLFDOO\�KDYH�D�SXULW\�GHJUHH�RI�!��������
• 7KH�(63�GXVW�IURP�UHFRYHU\�ERLOHUV�W\SLFDOO\�FRQWDLQV�VRPH���±����RI�VRGLXP�VXOSKDWH��

LQ DGGLWLRQ�WR�VRPH�VRGLXP�FDUERQDWH��VRGLXP�FKORULGH��DQG�WKH�FRUUHVSRQGLQJ�SRWDVVLXP�
VDOWV��$V�VXFK��LW�FDQ�KDUGO\�EH�XVHG�E\�RWKHU�FKHPLFDO�LQGXVWULHV��

• 3RWDVVLXP�DQG�FKORULGH�FDQ�EH�UHPRYHG�IURP�WKH�(63�GXVW�E\�VHYHUDO�RSWLRQDO�SURFHVVHV��
0DQ\�RI�WKHP�FRXOG�DSSDUHQWO\�EH�DOVR�XVHG�IRU�WKH�LVRODWLRQ�DQG�SXULILFDWLRQ�RI�VRGLXP�
VXOSKDWH�IRU�FRPPHUFLDO�DSSOLFDWLRQV��

�



(63�GXVW�IURP�UHFRYHU\�ERLOHUV�±�ZDVWH�RU�UDZ�PDWHULDO"�
$OWHUQDWLYH PDQDJHPHQW�RI�VROLG�ZDVWHV�IURP�SXOS�DQG�SDSHU�LQGXVWU\�KDV�UHFHQWO\�DWWUDFWHG�D�
ORW� RI� LQWHUHVW�� 7\SLFDO� VROLG� ZDVWHV� IURP� NUDIW� SXOS� PLOOV� LQFOXGH� GLIIHUHQW� VOXGJHV�� JUHHQ�
OLTXRU� GUHJV�� DVK� IURP� EDUN� ERLOHUV�� DQG�(63� GXVW� IURP� UHFRYHU\� ERLOHUV�� ,Q� )LQODQG�� VRPH�
(63 GXVW� LV� W\SLFDOO\� UHPRYHG� RQO\� WR� DGMXVW� PLOOZLGH� VRGLXP�WR�VXOSKXU� EDODQFHV�� 7KH�
UHPRYHG�(63�GXVW�LV�XVXDOO\�GLUHFWHG�WR�UHFLSLHQW�ZDWHUV��$SSUR[LPDWHO\��������WRQV�RI�(63�
GXVW�ZDV�UHPRYHG�LQ�)LQODQG�WKLV�ZD\�LQ�������+RZHYHU��LW�LV�UHDVRQDEOH�WR�EH�SUHSDUHG�IRU�
UHVWULFWLRQV�LQ�WKLV�W\SH�RI�GLVSRVDO�LQ�QHDU�IXWXUH��E\�DFWLYHO\�VHDUFKLQJ�IRU�RWKHU�WUHDWPHQW�RU�
GLVSRVDO�SURFHVVHV��
�
7KH PDLQ� FRPSRXQG� LQ� WKH�(63�GXVW� LV� VRGLXP�VXOSKDWH� ���±������ ,Q�DGGLWLRQ�� LW� FRQWDLQV�
YDU\LQJ� DPRXQWV� RI� VRGLXP� FDUERQDWH�� VRGLXP� FKORULGH�� DQG� WKH� FRUUHVSRQGLQJ� SRWDVVLXP�
VDOWV�� 'XH� WR� WKH� LPSXULWLHV�� WKH� XVH� RI� WKH� (63� GXVW� DV� VRGLXP� VXOSKDWH� VRXUFH� UHTXLUHV�
DGRSWLRQ�RI�VXLWDEOH�SXULILFDWLRQ�SURFHVVHV�� ,W� LV�DOVR�QHFHVVDU\�WR�VHW�XS�UHDVRQDEOH�PDUNHWV�
IRU�WKH�LVRODWHG�VRGLXP�VXOSKDWH�JUDGH��,W�LV�DOVR�HYLGHQW�WKDW�WKH�(63�GXVW�EDVHG�SURGXFWLRQ�RI�
VRGLXP�VXOSKDWH�PXVW�EH�YROXPLQRXV�HQRXJK�WR�EH�SURILWDEOH��
�
6HYHUDO�SURFHVVHV�DYDLODEOH�IRU�WUHDWPHQW�RI�(63�GXVW�
7KHUH� DUH� VHYHUDO� PHWKRGV� DYDLODEOH� IRU� WKH� UHPRYDO� RI� SRWDVVLXP� DQG� FKORULGH� IURP� WKH�
UHFRYHU\� ERLOHU� (63� GXVW�� )XOO�VFDOH� DSSOLFDWLRQV� DUH� EDVHG� RQ� UHFU\VWDOOLVDWLRQ� RI� WKH� GXVW�
�VRGLXP VXOSKDWH��� DQG� OHDFKLQJ��2WKHU�� SRWHQWLDO� SURFHGXUHV� LQFOXGH� LRQ� H[FKDQJH� WHFKQRO�
RJLHV DQG�HOHFWURGLDO\VLV��7KH�PDLQ�LGHD�RI�DOO�WKHVH�SURFHVVHV�LV��KRZHYHU��WR�UHPRYH�SRWDV�
VLXP DQG�FKORULGH� IURP�UHFRYHU\�F\FOHV�DQG� WR� UHWXUQ� WKH�SXULILHG�VRGLXP�VXOSKDWH�VWUHDPV��
7KXV� WKH�SURFHVVHV�KDYH�QRW�EHHQ�RSWLPLVHG�IRU�WKH�LVRODWLRQ�RI�VRGLXP�VXOSKDWH�DV�D�XVHIXO�
E\�SURGXFW��,Q�DQ\�FDVH��H[SHULHQFHV�IURP�DOO�WKHVH�SURFHVVHV�DUH�KLJKO\�XVHIXO�ZKHQ�VRGLXP�
VXOSKDWH�SURGXFWLRQ�ZLOO�EH�RI�WKH�PDLQ�LQWHUHVW��
�
6HYHUDO�DSSOLFDWLRQV�H[LVW�IRU�VRGLXP�VXOSKDWH�
0LOOLRQV�RI�WRQV�RI�VRGLXP�VXOSKDWH�DUH�FXUUHQWO\�EHLQJ�XVHG�DOO�RYHU�WKH�ZRUOG��HVSHFLDOO\�IRU�
WKH�PDQXIDFWXUH�RI�GHWHUJHQWV��2WKHU�LPSRUWDQW�HQG�XVHUV�DUH�WH[WLOHV��JODVV��DQG�SXOS�SURGXF�
WLRQ��$SSUR[LPDWHO\�RQH�WKLUG�RI�VRGLXP�VXOSKDWH�LV�XVHG�LQ�(XURSH��DQG�LW� LV�SUHGLFWHG�WKDW�
WKH�XVH�ZLOO�VOLJKWO\�LQFUHDVH�LQ�QHDU�IXWXUH��7KXV��LW�VKRXOG�EH�SRVVLEOH�WR�ILQG�PDUNHWV�IRU�WKH�
(63 GXVW� GHULYHG� VRGLXP� VXOSKDWH�� )RU� WKDW�� LW� ZLOO� EH� QHFHVVDU\� WR� ILQG� RXW� WKH� PRVW�
UHDVRQDEOH�SXULW\�JUDGH�IRU�WKH�SODQQHG�SURGXFW��
�
2WKHU�RSWLRQV�IRU�(63�GXVW�PDQDJHPHQW�
,I�WKH�H[SHFWDWLRQV�RQ�WKH�VHSDUDWLRQ�RI�VDOHDEOH�VRGLXP�VXOSKDWH�IURP�WKH�(63�GXVW�WXUQ�RXW�
WR�EH�XQUHDOLVWLF��DOWHUQDWLYH�PDQDJHPHQW�RU�WUHDWPHQW�SURFHVVHV�PD\�EH�UHTXLUHG��LQ�DGGLWLRQ�
WR�GLVSRVDO� WR� UHFLSLHQW�ZDWHUV���3RWHQWLDO�DOWHUQDWLYHV� LQFOXGH�SURFHVVLQJ�RI� WKH�(63�GXVW� WR�
LPSURYH�LWV�VXLWDELOLW\�IRU�GXPSLQJ�SODFHV��RU�FHUWDLQ�MRLQW�WUHDWPHQWV��VXFK�DV�VLQWHULQJ��ZLWK�
RWKHU VROLG�ZDVWHV��
�



�

���-2+'$172�
�
7DXVWD�� ±�0HWVlWHROOLVXXGHQ� NLLQWHlW� MlWWHHW� RYDW� YLLPH� YXRVLQD� ROOHHW� OLVllQW\QHHQ�PLHOHQ�
NLLQQRQ� NRKWHHQD�� 7lPl� NLLQQRVWXV� RQ� VHOYlVWL� KDYDLWWDYLVVD� QLLQ� NRWLPDDVVD� �HVLP��7RLNND�
������ ������ 5DQWDQHQ� ������ 5RNND� HW� DO�� ������ 5lVlQHQ� HW� DO�� ������ 6RXNND� HW� DO�� ������
7RLNND MD�3HVDUL�������3HNNDOD�������6\GlQPDD�������NXLQ�HVLPHUNLNVL�5XRWVLVVD��(N�HW�DO��
������(N�MD�6XQGTYLVW�������$QRQ��������$[HJDUG�MD�%DFNOXQG�������/DUVVRQ��������$PHUL�
NDVVD��HVLP��0LQHU�MD�8QZLQ�������:LHJDQG�������:LHJDQG�MD�8QZLQ�����D������E��*D\�MD�
&DUU �������WDL�YDLNNDSD�-DSDQLVVD��$QRQ������D���+XRPLRWD�RQ�W\\SLOOLVHVWL�NLLQQLWHWW\�V\QW\�
YLHQ MlWHPllULHQ�YlKHQWlPLVHHQ��QLLGHQ�PDKGROOLVHHQ�K\|W\Nl\WW||Q� MD�HULQlLVLLQ�\PSlULVW|�
QlN|NRKWLLQ��NXWHQ�MlWWHLGHQ�ORSSXVLMRLWXNVHHQ���
�
0HUNLWWlYLPPlW�VHOOXWHKWDLGHQ�NLLQWHlW�MlWWHHW�RYDW�HULODLVHW�OLHWWHHW��VRRGDVDNND��PHHVD��NXRUL�
NDWWLODQ�WXKND��MD�VRRGDNDWWLODQ�OHQWRWXKND��1lLVWl�VRRGDNDWWLODQ�OHQWRWXKNDQ�K\|W\Nl\WW|PDK�
GROOLVXXNVLD�RQ� WRLVWDLVHNVL�SLGHWW\�HULW\LVHQ�YDDWLPDWWRPLQD�MD� WlWHQ�YlKlLVHQ�PLHOHQNLLQQRQ�
NRKWHHQD��OlKLQQl�VHXUDDYLVWD�V\LVWl��
�� 6RRGDNDWWLODQ� OHQWRWXKND� RQ� NRRVWXPXNVHOWDDQ� HSlSXKGDVWD� QDWULXPVXOIDDWWLD�� MRQND�

PDUNNLQD�DUYR�VHOODLVHQDDQ�RQ�K\YLQ�YlKlLQHQ��
�� /HQWRWXKNDD�SRLVWHWDDQ�NRWLPDDVVD�VRRGDNDWWLODVWD�\OHHQVl�DLQRDVWDDQ�WHKWDDQ�QDWULXP�

ULNNLWDVHHQ�WDVDSDLQRWWDPLVWD�YDUWHQ��7lPl�PllUl�YRL�YDLKGHOOD�WHKWDLWWDLQ�KXRPDWWDYDV�
WL��HVLPHUNLNVL�6XRPHVVD�YLLPH�DLNRLQD�YlOLOOl��±���NJ�VHOOXWRQQLD�NRKWL��:DUWLRYDDUD�
�������0XXDOOD�OHQWRWXKNDD�YRLGDDQ�SRLVWDD�P\|V�OLSHlNLHUURQ�NDOLXP��MD�NORULGLWDVRMHQ�
DOHQWDPLVHNVL��

�� 3RLVWHWWX�OHQWRWXKND�RQ�XVHLPPLWHQ�YRLWX�OLXRWWDD�YHVLVW||Q�VHQ�SLHQHQ�\PSlULVW|NXRU�
PLWXNVHQ�YXRNVL��

�
2Q NXLWHQNLQ�PDKGROOLVWD�� HWWl� VRRGDNDWWLODQ� OHQWRWXKNDQ� OLXRWWDPLVWD� YHVLVW||Q� WDL� VLMRLWWD�
PLVWD� NDDWRSDLNRLOOH� U\KG\WllQ� MRVVDLQ� YDLKHHVVD� UDMRLWWDPDDQ�� WDL� WlKlQ� OLLWW\YLl� OXSDHKWRMD�
WLXNHQQHWDDQ��0LNlOL�WLODQQH�PXXWWXX�QlLOWl�RVLQ��MRXGXWDDQ�VHOOXWHKWDLOOD�HWVLPllQ�PXLWD�YDLK�
WRHKWRMD� SRLVWHWWDYDQ� OHQWRWXKNDQ� NlVLWWHOHPLVHNVL�� 0DKGROOLVLLQ� UDWNDLVXLKLQ� NXXOXYDW� PP��
ULLWWlYlQ�SXKWDDQ�QDWULXPVXOIDDWLQ�HURWWDPLQHQ�OHQWRWXKNDVWD�WDL�VHQ�NlVLWWHOHPLQHQ�SDUHPPLQ�
NDDWRSDLNNDVLMRLWXNVHHQ� VRSLYDNVL�� 1lLVWl� OlKW|NRKGLVWD� RQ� 6XRPHQ�6RRGDNDWWLOD\KGLVW\V� U\�
WLODQQXW�VHOYLW\NVHQ�VRRGDNDWWLODQ�OHQWRWXKNDQ�Nl\WW|PDKGROOLVXXNVLVWD��
�
7DYRLWWHHW��±�7\|OOH�DVHWHWWLLQ�NDNVL�WRLVLDDQ�WXNHYDD�SllWDYRLWHWWD��VHOYLWWll�QDWULXPVXOIDDWLQ�
Q\N\LQHQ PDUNNLQD�� MD� Nl\WW|WLODQQH�� VHNl� VHOYLWWll� HSlSXKWDDQ� QDWULXPVXOIDDWLQ� SXKGLVWXN�
VHHQ�Nl\WHWWlYlW�SURVHVVLW��(QVLPPlLVHQ�YDLKHHQ�NHVNHLVLPPlW�N\V\P\NVHW�ROLYDW��
�� 1DWULXPVXOIDDWLQ�Q\N\LQHQ�YDOPLVWXV�MD�Nl\WW|�NRWLPDDVVD��(XURRSDVVD��MD�PDDLOPDQODD�

MXLVHVWL��
�� 1DWULXPVXOIDDWLQ�YDOPLVWXNVHHQ�MD�Nl\WW||Q�OLLWW\YlW�YLLPHDLNDLVHW�VXXQWDXNVHW��
�� 0DKGROOLVHW�HQQXVWHWWDYLVVD�ROHYDW�WXOHYDLVXXGHQ�QlN\PlW��
�
<OOlPDLQLWWXMD�N\V\P\NVLl�RQ�WDUNDVWHOWX�WlPlQ�UDSRUWLQ�OXYXVVD����7lPlQ�MlONHHQ�RQ�OXYXVVD�
� WDUNDVWHOWX� \NVLW\LVNRKWDLVHPPLQ� VRRGDNDWWLODQ� OHQWRWXKNDQ� NRRVWXPXVWD�� VHNl� HQQHQNDLN�
NHD�WRLVWD�SllN\V\P\VWl��QDWULXPVXOIDDWLQ��OHQWRWXKNDQ��SXKGLVWXVSURVHVVHMD��(VLPHUNNHMl�S\�
ULWWLLQ�O|\WlPllQ�VHNl�OHQWRWXKNDQ�NRKGDOWD�HWWl�PXLOWD�NHPLDQ�SURVHVVLWHROOLVXXGHQ�DORLOWD���



�

(GHOOlPDLQLWWXMHQ�N\V\P\VWHQ�OLVlNVL�Q\W�WHKW\\Q�W\|K|Q�NXXOXL�YLHOl�RVXXV��MRVVD�VHOYLWHWWLLQ�
WHKWDLOOH� RVRLWHWWXMHQ� N\VHO\MHQ� DYXOOD� VRRGDNDWWLODQ� OHQWRWXKNDQ� Q\N\LQHQ� NlVLWWHO\WLODQQH��
7lOOl�KDOXWWLLQ�WDUNLVWDD��RQNR�YXRGHQ������MlONHHQ��:DUWLRYDDUD�������WDSDKWXQXW�PHUNLWWl�
YLl PXXWRNVLD��.\VHO\Q� WXORNVLVWD�RQ�HVLWHWW\� O\K\W�\KWHHQYHWR� OXYXVVD����<KWHHQYHWR� MRKWR�
SllW|NVLQHHQ�MD�MDWNRWXWNLPXVHKGRWXNVLQHHQ�RQ�ORSXNVL�HVLWHWW\�OXYXVVD����
�
.LUMDOOLVXXVKDXW�� ±�6HOYLW\NVHQ� YDDWLPDW� NLUMDOOLVXXVKDXW� WHKWLLQ� HWXSllVVl�.&/�Q� WLHWRNDQ�
QRLVWD MD�3DSHU�9LOODJH��WLHWRNDQQRLVWD��ZZZ�HL�RUJ�SY��SY��KRPH���&KHPLFDO�$EVWUDFWV��WLH�
WRNDQQRLVWD�HWVLWWLLQ� OLVlNVL�DLQHLVWRD�QDWULXPVXOIDDWLQ�YDOPLVWXNVHVWD� MD�SXKGLVWXNVHVWD�� VHNl�
VHQ SHOOHW|LQQLVWl�MD�UDNHLVWXNVHVWD��.RWLPDLVLD�RSLQQl\WHW|LWl�MD�PXLWD�UDSRUWWHMD�QDWULXPVXO�
IDDWLVWD� MD� VHOOXWHKWDLGHQ� NLLQWHLVWl� MlWWHLVWl� HWVLWWLLQ� YLHOl� NRUNHDNRXOXMHQ� \KWHLVHVWl� /LQGD�
WLHWRNDQQDVWD� �KWWS���OLQGD�OLQQHDQHW�IL��� VHNl�YDVWDDYLD� UXRWVDODLVLD� MXONDLVXMD�/LEULV�WLHWRNDQ�
QDVWD �ZZZ�OLEULV�NE�VH�HQJOLVK�OLEULV�KWPO���.l\WW|NHOSRLVLD�DMDQ�WDVDOOD�ROHYLD�WXRWDQWROXNXMD�
MD PXXWD�DLQHLVWRD�O|\GHWWLLQ�P\|V�,QWHUQHW�KDNXMHQ�DYXOOD��HVLPHUNLNVL�8�6��*HRORJLFDO�6XU�
YH\Q VLYXLOWD��ZZZ�XVJV�JRY���
�
���1$75,8068/)$$77,�±�9$/0,6786�-$�.b<77g�
�
1DWULXPVXOIDDWLQ�RPLQDLVXXNVLVWD��YDOPLVWXNVHVWD�MD�Nl\W|VWl�RQ�WLLYLLW� WLHWRSDNHWLW� WLHWRVDQD�
NLUMRLVVD 8OOPDQ¶V�(QF\FORSHGLD�RI�,QGXVWULDO�&KHPLVWU\�����SDLQRV��������9RO��$�����V�����±
�����MD�.LUN�2WKPHU�(QF\FORSHGLD�RI�&KHPLFDO�7HFKQRORJ\���� SDLQRV��������9RO������V�����±
������1DWULXPVXOIDDWLQ�YDOPLVWXNVHVWD�MD�PDUNNLQRLVWD�RQ�OLVlNVL�NDNVL�WXRUHWWD�OLLNHWDORXGHO�
OLVWD�NDWVDXVWD��5RVNLOO�������*,$��������MRLVWD�MlONLPPlLQHQ�Q\W�KDQNLWWLLQ�OlKGHDLQHLVWRNVL��
.l\WHWWlYLVVl� ROHYDQ� VLVlOO\VOXHWWHORQ� SHUXVWHHOOD� 5RVNLOO�UDSRUWWL� VDDWWDLVL� NXLWHQNLQ� VLVlOWll�
\NVLW\LVNRKWDLVHPSLD�WLHWRMD�PP��QDWULXPVXOIDDWLQ�YDOPLVWXNVHVWD�HUL�PDLVVD��
�
.DXSDOOLQHQ�QDWULXPVXOIDDWWL�RQ�VHQ�NLGHYHGHW|Q�PXRWR��WDXOXNNR�����YDLNND�NLGHYHGHOOLVHOOl�
JODXEHUVXRODOOD� RQNLQ� PHUNLW\VWl� YlOLWXRWWHHQD� XVHLVVD� Nl\WW|NRKWHLVVD�� 1DWULXPVXOIDDWLQ�
PDUNNLQDKLQWD�RQ�QRLQ����±����GROODULD�WRQQLOWD��*,$��������
�
7DXOXNNR����1DWULXPVXOIDDWLQ� NLGHYHGHWW|PlQ�PXRGRQ� �WKHQDUGLLWLQ�� MD� WlUNHLPPlQ�NLGHYHGHOOLVHQ�PXRGRQ��JODXEHUVXRODQ��RPLQDLVXXNVLHQ�YHUWDLOX��8OOPDQ��������



�

����1DWULXPVXOIDDWLQ�YDOPLVWXV�MD�PDUNNLQDW�
�
1DWULXPVXOIDDWLQ�WXRWDQWR�NRNR�PDDLOPDVVD�RQ�WlOOl�KHWNHOOl�UXQVDDW��±��PLOM��WRQQLD��WDXOX�
NRW��±����KLHPDQ�HUL�OXNXMD�RQ�LOPRLWHWWX��WXRWDQQROOH���.RVWLFN�������MD��PDUNNLQRLOOH���*,$�
�������9HUWDLOXQ�YXRNVL�YRLGDDQ�WRGHWD��HWWl�DPPRQLXPVXOIDDWLQ�YXRVLWXRWDQQRNVL�DUYLRLGDDQ�
PDDLOPDQODDMXLVHVWL� QRLQ�����PLOMRRQDD� WRQQLD� �/DXULHQWH� MD�6DNXPD��������EDULXPVXOIDDWLQ�
WXRWDQQRNVL� QRLQ� ��PLOMRRQDD� WRQQLD� �6HDUOV� ������� MD�NDOVLXPVXOIDDWLQ� �NLSVLQ�� WXRWDQQRNVL�
UXQVDDW�����PLOMRRQDD�WRQQLD��2OVRQ��������0\|V�DOXPLLQL��MD�NDOLXPVXOIDDWWLD�WXRWHWDDQ�PLO�
MRRQLD�WRQQHMD�YXRGHVVD��
�
9DLNND�QDWULXPVXOIDDWLQ� WXRWDQQRVVD� �PDUNNLQRLVVD��RQ�YLLPH�YXRVLQD� HVLLQW\Q\W� VHOYll� ODV�
NXD�� HQQXVWDD�*OREDO� ,QGXVWU\�$QDO\VWV� �*,$� ������ NRNRQDLVXXWHQD� MRSD�PHONRLVWD� QRXVXD�
OlKLYXRVLOOH��WDXOXNNR������
�
7DXOXNNR� ��� 1DWULXPVXOIDDWLQ� WXRWDQWR� �WRQQLD�� PDLWWDLQ� �����OXYXOOD� �.RVWLFN� ������� 7DXOXNRVVD�OXHWHOWXMHQ�PDLGHQ�OLVlNVL�WXRWDQWRD�RQ�DLQDNLQ�MRVVDLQ�PllULQ�P\|V�1RUMDVVD��3XRODVVD��5RPDQLDVVD�MD�6YHLWVLVVl��



��
7DXOXNNR����1DWULXPVXOIDDWLQ�PDDLOPDQPDUNNLQDW��NLORWRQQLD��DOXHLWWDLQ�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

.XWHQ� WDXOXNRVWD��� LOPHQHH��QRLQ�����QDWULXPVXOIDDWLQ� WXRWDQQRVWD�SHUXVWXX�NDLYRVWHROOLVXX�
WHHQ��OXRQQRQ�QDWULXPVXOIDDWWL��MD�����HULODLVLVVD�NHPLDQ�SURVHVVHLVVD�V\QW\YlQ�ULNNLKDSRQ�WDL�
QDWULXPVXOIDDWLQ�WDOWHHQRWWRRQ�MD�SXKGLVWXNVHHQ��V\QWHHWWLQHQ�QDWULXPVXOIDDWWL���/XRQQRQ�QDW�
ULXPVXOIDDWLQ�HVLLQW\PLVWl��HURWXNVHVWD��RPLQDLVXXNVLVWD� MD�Nl\W|VWl�RQ�*DUUHWW��������ODDDWL�
QXW�SHUXVWHHOOLVHQ�HVLW\NVHQ��
�
6\QWHHWWLVHQ� QDWULXPVXOIDDWLQ� WXRWDQWRSURVHVVHMD� RQ� NRRWWX� WDXOXNNRRQ� ��� PXWWD� WDUNHPSLD�
PDD�� WDL� \ULW\VNRKWDLVLD� OXNXMD� HL� Q\W� S\ULWW\� NRNRDPDDQ�±�<KG\VYDOORLVWD� RQ�NXLWHQNLQ� MXO�
NDLVWX� HULOOLQHQ� NDWVDXV� �.RVWLFN� ������� .l\W|VVl� ROHYLD� HUL� YDOPLVWXVSURVHVVHMD� HL� WlVVl�
\KWH\GHVVl�NXLWHQNDDQ�NlVLWHOOl�\NVLW\LVNRKWDLVHPPLQ��
�
7DXOXNNR� ��� (VLPHUNNHMl� NHVNHLVLVWl� V\QWHHWWLVHQ� QDWULXPVXOIDDWLQ� WXRWDQWRSURVHVVHLVWD� �8OOPDQ��������-lWHULNNLKDSRQ�QHXWUDORLQWL�NlVLWWll�PP��DNNXKDSSRMHQ�WDOWHHQRWRQ��0HUNLWWlYll�RQ�P\|V�QDW�ULXPVXOIDDWLQ�PXRGRVWXPLQHQ�YLVNRRVLNXLWXMHQ�YDOPLVWXNVHQ�VLYXWXRWWHHQD��



��

+\YLQ� VXXUL� RVD� NDLNHVWD� WXRWHWXVWD� QDWULXPVXOIDDWLVWD� Nl\WHWllQ� (XURRSDVVD� �WDXOXNNR� ����
PLNl�LOPHQHH�VHOYlVWL�P\|V�WDXOXNRQ���RVRLWWDPDVWD�VXKWHHOOLVHVWD�Nl\WW|MDNDXPDVWD���
�
7DXOXNNR����1DWULXPVXOIDDWWLPDUNNLQDW�����YXRQQD������VHNl�HQQXVWH�YXRGHOOH�������*,$��������

(XURRSDVVD�PHUNLWWlYLPPlW�QDWULXPVXOIDDWLQ�Nl\WWlMlW�RYDW�6DNVD��5DQVND��,WDOLD� MD�(QJODQWL�
�WDXOXNRW���MD�����YDLNND�Nl\WW|l�OXRQQROOLVHVWL�O|\W\\�NDLNLVWD�PXLVWDNLQ�PDLVWD��.RNR�(XURR�
SDQ�DOXHHOOH�HQXVWDD�*OREDO�,QGXVWU\�$QDO\VWV��*,$�������NRKWDODLVWD�OLVl\VWl�QDWULXPVXOIDD�
WLQ�Nl\W|OOH��/XYXVVD�����NlVLWHOOllQ�WDUNHPPLQ�VLWl��PLWHQ�WlPlQ�NDVYXQ�HQQXVWHWDDQ�MDNDDQ�
WXYDQ�HUL�PDLVVD�QDWULXPVXOIDDWLQ�HUL�Nl\WW|NRKWHLOOH��
�
7DXOXNNR����1DWULXPVXOIDDWLQ�PDUNNLQDW��NLORWRQQLD��(XURRSDVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR����1DWULXPVXOIDDWWLPDUNNLQDW�����(XURRSDVVD�YXRQQD�������VHNl�HQQXVWH�YXRGHOOH�������*,$��������



��

1DWULXPVXOIDDWLQ� YDOPLVWXV� MD�PDUNNLQDW�6XRPHVVD�� ±�6XRPHQ�RVDOWD� HL�*OREDO� ,QGXVWU\�
$QDO\VWV��UDSRUWWL�VLVlOOl�\NVLW\LVNRKWDLVHPSLD�DQDO\\VHMl��*,$��������PLWl�LOPHLVLPPLQ�YDU�
VLQ SLHQHQ�PDUNNLQDRVXXGHQ�YXRNVL��1DWULXPVXOIDDWWLD�RQ�NRWLPDDVVD�YLLPH�YXRVLQD�YDOPLVWD�
QXW DLQRDVWDDQ�6lWHUL�2\�9DONHDNRVNHOOD��2NVD��������PLVVl�VLWl�HURWHWDDQ�QRLQ��������WRQQLD�
YXRGHVVD� YLVNRRVLNXLWXMHQ� YDOPLVWXNVHQ� \KWH\GHVVl� �YUW�� WDXOXNNR� ����7XRWDQQRVWD� \OL� �����
PHQHH�YLHQWLLQ��Nl\WW|NRKWHLVWD�OXYXVVD�������
�
6lWHULQ� WDYRLQ�QDWULXPVXOIDDWWLD�HURWWDD�PRQL�PXXNLQ�YLVNRRVLNXLWXMHQ�YDOPLVWDMD� �YUW��'ULH�
VHQ ������� MRLVWD� PHUNLWWlYLQ� RQ� LWlYDOWDODLQHQ� /HQ]LQJ� $*� \OL� �������� WRQQLQ� WXRWDQQROOD�
�$QRQ���������0XLWD�YDOPLVWDMLD�RYDW�PP��UXRWVDODLQHQ�6YHQVND�5D\RQ��WXRWDQWR�DOOH��������
WRQQLD�� MD� DPHULNNDODLVHW� /HQ]LQJ� �������� WRQQLD�� MD� &RXUWDXOGV� 1RUWK� $PHULFDQ� ��������
WRQQLD���/lQVL�(XURRSDQ�NRNRQDLVWXRWDQWR�YLVNRRVLSURVHVVHLVWD�VDDGXOOH�QDWULXPVXOIDDWLOOH�ROL�
YXRQQD �����QRLQ���������WRQQLD��PXWWD�WlPlQKHWNLQHQ�YDVWDDYD�OXNX�HL�ROH�WLHGRVVD��
�
����1DWULXPVXOIDDWLQ�Nl\WW|NRKWHHW�±�PDUNNLQDNDWVDXV�
�
7lVVl� OXYXVVD� WDUNDVWHOODDQ�QDWULXPVXOIDDWLQ�PDUNNLQRLWD� VHQ�NHVNHLVLPSLHQ�Nl\WW|NRKWHLGHQ�
NDQQDOWD�� <KWHHQYHGRQRPDLQHQ� WDUNDVWHOX� SRKMDXWXX� MR�PDLQLWWXXQ� QDWULXPVXOIDDWLQ� OLLNHWD�
ORXVUDSRUWWLLQ��*,$�������NDWWDHQ�HUL�PDDQRVDW�MD�XVHLWD�\NVLWWlLVLl�YDOWLRLWD��.\VHLVHVVl�UDSRU�
WLVVD�HL�NXLWHQNDDQ�WDUNHQQHWD��PLOODLVHHQ�MD�PLWHQ�NlVLWHOW\\Q�DLQHLVWRRQ�QlPl�DUYLRW�SHUXVWX�
YDW��7lPlQ�RVXXGHQ�MlONHHQ�WDUNDVWHOODDQ�OXYXVVD�����O\K\HVWL�QDWULXPVXOIDDWLQ�Nl\W|Q�WHNQL�
VLl N\V\P\NVLl��
�
1DWULXPVXOIDDWLQ�PDDLOPDQODDMXLVHW�SllNl\WW|NRKWHHW�RYDW��
�� 3HVXDLQHWHROOLVXXV� � RVXXV�QRLQ�������
�� 7HNVWLLOLWHROOLVXXV� � RVXXV�QRLQ�������
�� 3XXQMDORVWXVWHROOLVXXV� � RVXXV�QRLQ�������
�� /DVLWHROOLVXXV�� � � RVXXV�QRLQ�������
�� 0XX�Nl\WW|� � � RVXXV�QRLQ�������
�
7DXOXNRLVVD� �±��� RQ� YHUWDLOWX� QDWULXPVXOIDDWLQ� Q\N\LVWl� Nl\WW|l� HUL� NRKWHLVLLQ� NRNR�PDDLO�
PDVVD��<KG\VYDOORLVVD��.DQDGDVVD�MD�(XURRSDVVD��/LVlNVL�RQ�HVLWHWW\�DUYLRW�Nl\W|Q�NHKLW\NVHV�
Wl�YXRWHHQ������VDDNND��0DDLOPDQODDMXLQHQ�HQQXVWH�RVRLWWDD�QDWULXPVXOIDDWLQ�Nl\W|Q�NDVYD�
YDQ� OlKHV� WDVDLVHOOD� ���±���� SURVHQWLQ� YXRVLYDXKGLOOD� NDLNLOOD� Nl\WW|DOXHLOOD�� NDVYXQ� ROOHVVD�
NXLWHQNLQ�VHOYlVWL�YRLPDNNDLQWD�(XURRSDVVD���
�
<KG\VYDOORLVVD�QDWULXPVXOIDDWLQ�Nl\W|Q�HQQXVWHWDDQ�VDDYXWWDYDQ�SLHQHQ�DDOORQSRKMDQ�YXRGHQ�
�����SDLNNHLOOD�MD�QRXVHYDQ�VHQ�MlONHHQ�KLWDDVWL��WDXOXNNR�����3LGHPPlOOl�DLNDYlOLOOl��NXYD����
V� ����KDYDLWDDQ�NXLWHQNLQ�PLWHQ�YRLPDNDVWD�ODVNX�RQ�NRNRQDLVXXGHVVDDQ�ROOXW�<KG\VYDOORLVVD�
MR�YLLPHLVHQ����YXRGHQ�DMDQ�������OXYXQ�KXLSSXYXRVLVWD��.HVNHLVLQ�V\\�YlKHQW\QHHVHHQ�QDW�
ULXPVXOIDDWLQ�WDUSHHVHHQ�RQ�ROOXW�VXOIDDWWLVHOOXWHROOLVXXGHQ�NRUYDXVNHPLNDDOLPllUlQ�SLHQHQH�
PLQHQ�WHKRVWXQHHQ�NHLWWRNHPLNDDOLHQ�WDOWHHQRWRQ�DQVLRVWD��<NVLW\LVNRKWDLVHPPLQ�QlLWl�VHOOX�
WHROOLVXXGHVVD�WDSDKWXQHLWD�NHPLNDDOLN\V\QQlQ�PXXWRNVLD��VHNl�<KG\VYDOORLVVD�HWWl�.DQDGDV�
VD�� RQ� WDUNDVWHOWX� XVHLVVD� NDWVDXNVLVVD� �HVLP�� 6KRFNHWW� ����D�� ����E�� ������ 'XFH\� ����D��
����E�� ������ 3LFFLRQH� ������ ������ �������9DVWDDYDD� DLQHLVWRD� HL� NXLWHQNDDQ� ROH� VDDWDYDQD�
HVLPHUNLNVL�3RKMRLVPDLVWD�WDL�PXXDOWD�(XURRSDVWD��



��
7DXOXNNR� ���1DWULXPVXOIDDWLQ�PDDLOPDQPDUNNLQDW� �NLORWRQQLD�� Nl\WW|NRKWHLWWDLQ� YXRQQD� ����� VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR����1DWULXPVXOIDDWLQ�Nl\WW|��NLORWRQQLD��<KG\VYDOORLVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� .DQDGDVVD� YXRQQD� ����� VHNl� HQQXVWH� YXRWHHQ�������*,$��������

7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� (XURRSDVVD� YXRQQD� ����� VHNl� HQQXVWH� YXRWHHQ�������*,$��������

7DXOXNNR� ����1DWULXPVXOIDDWLQ� Nl\WW|� ����PDDLOPDQODDMXLVHVWL�� 3RKMRLV�$PHULNDVVD� MD� (XURRSDVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������
.l\WW|�� .RNR�PDDLOPD� <KG\VYDOODW� .DQDGD� (XURRSSD�
NRKGH� ����� ����� ����� ����� ����� ����� ����� �����
3HVXDLQHHW� ������ ������ ������ ������ ������ ������ ������ ������
7HNVWLLOL� ������ ������ ������ ������ ������ ������ ������ ������
6HOOX��SDSHUL� ������ ������ ������ ������ ������ ������ ������ ������
/DVL ������ ������ ������ ������ ������ ������ ������ ������
0XXW ������ ������ ������ ������ ������ ������ ������ ������
<KWHHQVl� ������ ������ ������ ������ ������ ������ ������ ������
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���� ���� ���� ���� ���� ���� ���� ���� ����

.XYD����1DWULXPVXOIDDWLQ�Nl\WW|��NLORWRQQLD��<KG\VYDOORLVVD�YXRVLQD�����±������WLODVWRMHQ��3RUWHU�MD�.RVWLFN�������SRKMDOWD�SLLUUHWW\��(VLPHUNLNVL�����±�����OXYXLOOD�MRSD�\OL�����QDWULXPVXOIDDWLVWD�Nl\�WHWWLLQ�VHOOXWHROOLVXXGHVVD��
�
.RNR (XURRSDQ� NDWWDYDVWD� QDWULXPVXOIDDWLQ� Nl\WW|WLHGRLVWD� �WDXOXNNR�����RQ� HULNVHHQ� VDDWD�
YDQD� YDVWDDYDW� WLHGRW� HUlLOOH� /lQVL�(XURRSDQ� PDLOOH� �WDXOXNRW� ��±����� 9HQlMlOOH� �WDXOXNNR�
�����MD�PXXOOH�(XURRSDOOH��WDXOXNNR������
�
7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� 5DQVNDVVD� YXRQQD� ����� VHNl� HQQXVWH� YXRWHHQ�������*,$��������

7DXOXNNR�����1DWULXPVXOIDDWLQ�Nl\WW|��NLORWRQQLD��6DNVDVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR�����1DWULXPVXOIDDWLQ�Nl\WW|��NLORWRQQLD��,WDOLDVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������



��
7DXOXNNR�����1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD��(QJODQQLVVD�YXRQQD������ VHNl� HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� (VSDQMDVVD� YXRQQD� ����� VHNl� HQQXVWH� YXRWHHQ�������*,$��������

7DXOXNNR�����1DWULXPVXOIDDWLQ�Nl\WW|�����HUlLVVl�/lQVL�(XURRSDQ�PDLVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������
.l\WW|�� 5DQVND� 6DNVD� ,WDOLD� (QJODQWL�
NRKGH� ����� ����� ����� ����� ����� ����� ����� �����
3HVXDLQHHW� ������ ������ ������ ������ ������ ������ ������ ������
7HNVWLLOL� ������ ������ ������ ������ ������ ������ ������ ������
6HOOX��SDSHUL� ������ ������ ������ ������ ������ ������ ������ ������
/DVL ������ ������ ������ ������ ������ ������ ������ ������
0XXW ������ ������ ������ ������ ������ ������ ������ ������
<KWHHQVl� ������ ������ ������ ������ ������ ������ ������ ������
7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� 9HQlMlOOl� YXRQQD� ����� VHNl� HQQQXVWH� YXRWHHQ�������*,$��������

7DXOXNNR� ����1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD��PXXDOOD� (XURRSDVVD� YXRQQD� ����� VHNl� HQQXVWH�YXRWHHQ�������*,$��������



��

7DXOXNRLGHQ� ��±��� �VHNl� ���� SHUXVWHHOOD� YRLGDDQ� QDWULXPVXOIDDWLQ�PDUNNLQRLVWD� MD� Nl\W|VWl�
(XURRSDQ DOXHHOOD�WHKGl�PP��VHXUDDYDW�KDYDLQQRW��
− 3HVXDLQHWHROOLVXXV�RQ�PHUNLWWlYLQ�QDWULXPVXOIDDWLQ�Nl\WWlMl�(XURRSDQ�HUL�PDLVVD��VXKWHHO�

OLVHQ�RVXXGHQ�YDLKGHOOHVVD�����(QJODQWL��MD�����6DNVD����Q�YlOLOOl��
− 7HNVWLLOLWHROOLVXXGHVVD�VXKWHHOOLVHVWL�HQLWHQ�QDWULXPVXOIDDWWLD�Nl\WHWllQ�(QJODQQLVVD��������

MD YlKLWHQ�5DQVNDVVD���������
− 1RLQ� ��±����� QDWULXPVXOIDDWLVWD� Nl\WHWllQ� SXXQMDORVWXVWHROOLVXXGHVVD� MD� ��±����� ODVL�

WHROOLVXXGHVVD��
− 1DWULXPVXOIDDWLQ� Nl\W|OOH� NDLNLVVD� NRKWHLVVD� HQXVWHWDDQ� �±����Q� YXRWXLVWD� NDVYXD� OlKL�

DLNRLQD��KLHPDQ�\OOlWWlHQ�P\|V�VHQ�Nl\W|OOH�SXXQMDORVWXVWHROOLVXXGHVVD��NHLWRQ�NRUYDXVNH�
PLNDDOLQD����

�
(GHOOlPDLQLWWXMD�Nl\WW|OXNXMD�YRLGDDQ�YLHOl�YHUUDWD�YDVWDDYDDQ�WLODQWHHVHHQ�-DSDQLVVD��PXXDO�
OD $DVLDVVD��/lKL�,GlVVl��/DWLQDODLVHVVD�$PHULNDVVD��VHNl�PXXDOOD�PDDLOPDVVD��WDXOXNRW���±
���� .RRWWXMHQ� WLHWRMHQ� SHUXVWHHOOD� �YUW�� WDXOXNNR���� RQ� QDWULXPVXOIDDWLQ� Nl\WW|� VXXQQLOOHHQ�
VDPDD VXXUXXVOXRNNDD� �QRLQ� ���±����W�D�� NDLNLOOD� QlLOOl� DOXHLOOD�� OLHYlVWL� HQLWHQ� NXLWHQNLQ�
-DSDQLVVD�� 7RWXWWXXQ� WDSDDQ� PHUNLWWlYLQ� Nl\WWlMl� RQ� SHVXDLQHWHROOLVXXV�� PXWWD� NRKWDODLVLD�
PllULl����±������QDWULXPVXOIDDWLVWD�NXOXX�P\|V�VHOOXWHROOLVXXGHQ�NRUYDXVNHPLNDDOLQD��MRSD�
/lKL�,GlVVl��
�
7DXOXNNR�����1DWULXPVXOIDDWLQ�Nl\WW|��NLORWRQQLD��-DSDQLVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� PXXDOOD� $DVLDVVD� YXRQQD� ����� VHNl� HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� /lKL�,GlVVl� YXRQQD� ����� VHNl� HQQXVWH� YXRWHHQ�������*,$��������



��
7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� /DWLQDODLVHVVD� $PHULNDVVD� YXRQQD� ����� VHNl�HQQXVWH�YXRWHHQ�������*,$��������

7DXOXNNR�����1DWULXPVXOIDDWLQ�Nl\WW|�����-DSDQLVVD�MD�PXXDOOD�$DVLDVVD�VHNl�/lKL�,GlVVl�MD�/DWLQD�ODLVHVVD�$PHULNDVVD�YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������
.l\WW|�� -DSDQL� 0XX�$DVLD� /lKL�,Wl� /DWLQ��$PHULNND�
NRKGH� ����� ����� ����� ����� ����� ����� ����� �����
3HVXDLQHHW� ������ ������ ������ ������ ������ ������ ������ ������
7HNVWLLOL� ������ ������ ������ ������ ������ ������ ������ ������
6HOOX��SDSHUL� ������ ������ ������ ������ ������ ������ ������ ������
/DVL ������ ������ ����� ����� ������ ������ ������ ������
0XXW ������ ������ ������ ������ ������ ������ ������ ������
<KWHHQVl� ������ ������ ������ ������ ������ ������ ������ ������
7DXOXNNR� ���� 1DWULXPVXOIDDWLQ� Nl\WW|� �NLORWRQQLD�� PXXDOOD� PDDLOPDVVD� �$IULNDVVD�� $XVWUDOLDVVD��YXRQQD������VHNl�HQQXVWH�YXRWHHQ�������*,$��������

����1DWULXPVXOIDDWLQ�Nl\WW|NRKWHHW�±�WHNQLQHQ�NDWVDXV�
�
1DWULXPVXOIDDWLQ�SllDVLDOOLVHW�Nl\WW|NRKWHHW�WXOLYDW�WXWXLNVL�HGHOOLVHVVl�OXYXVVD��7lVVl�OXYXVVD�
NlVLWHOOllQ�QlLWl�Nl\WW|NRKWHLWD�WDUNHPPLQ��HULW\LVHVWL�QLLGHQ�QDWULXPVXOIDDWLQ�RPLQDLVXXNVLHQ�
NDQQDOWD�MRLKLQ�QlPl�VRYHOOXNVHW�SHUXVWXYDW��/LVlNVL�WDUNDVWHOODDQ�HVLPHUNLQRPDLVHVWL�YDOLNRL�
WXMD�PXLWD�QDWULXPVXOIDDWLQ�Nl\WW|NRKWHLWD��
�
������1DWULXPVXOIDDWWL�SHVXDLQHWHROOLVXXGHVVD�
�
1DWULXPVXOIDDWWLD�Nl\WHWllQ�YXRVLWWDLQ�VXXULD�PllULl�SHVXDLQHWHROOLVXXGHVVD��HULW\LVHVWL�(XURR�
SDVVD��NXYD�����.l\WW|�RQ�NHVNLWW\Q\W�\NVLQRPDDQ�SXOYHULPXRWRLVLLQ�SHVXDLQHLVLLQ��MRLVVD�QDW�
ULXPVXOIDDWWL�WRLPLL�LQHUWWLQl��HGXOOLVHQD�Wl\WHDLQHHQD�MD�YDONRLVHQ�YlULQ�DQWDMDQD��/LVlNVL�QDW�
ULXPVXOIDDWLQ� OLVllPLQHQ� SXOYHULPDLVLLQ� SHVXDLQHLVLLQ� SDUDQWDD� VHQ� NlVLWHOWlY\\WWl� MD� DXWWDD�
LWVH� SHVXWDSDKWXPDVVD�� QRSHXWWDHQ� SHVXDLQHHQ� OLXNHQHPLVWD�� 1HVWHPlLVLVVl� SHVXDLQHLVVD� HL�
QDWULXPVXOIDDWWLD�Nl\WHWl��
�



��

.XYD����1DWULXPVXOIDDWLQ� Nl\WW|PllUlW� �NLORWRQQLD�� DOXHLWWDLQ� SHVXDLQHWHROOLVXXGHVVD� YXRQQD� ������VHNl�HQQXVWH�YXRWHHQ�������*,$��������9DLQ�NRNRQDLVVXPPDQ�NRKGDOOD�YXRGHOOH������RQ�WDXOXNRVVD�YLUKH��RLNHDQ�DUYRQ�WXOLVL�ROOD����������YUW��WDXOXNNR�����
�
3HVXDLQHHW�VDDWWDYDW�W\\SLOOLVHVWL�VLVlOWll�QDWULXPVXOIDDWWLD�HVLPHUNLNVL�QRLQ���±������WDXOXN�
NR �����PXWWD� HUlLVVl� WXRWWHLVVD� VHQ� SLWRLVXXV� RQ� VDDWWDQXW� ROOD� KXRPDWWDYDVWLNLQ�NRUNHDPSL�
�MRSD �������7DYDOOLVHVWL�SHVXDLQHLVVD�Nl\WHWWlYlQ�QDWULXPVXOIDDWLQ�SXKWDXV�RQ�OXRNNDD�����±
��������
�
7DXOXNNR� ���� (VLPHUNNHMl� W\\SLOOLVLVWl� NRWLWDORXGHVVD� Nl\WHWWlYLHQ� KHDY\�GXW\�SHVXDLQHLGHQ� NRRV�WXPXNVLVWD�� 7l\WHDLQHHW� �ILOOHUV�� YLLWWDD� Nl\WlQQ|VVl� OlKHV� \NVLQRPDDQ� QDWULXPVXOIDDWWLLQ� �OlKGH��8OOPDQ¶V�(QF\FO��&KHP��7HFKQRO���9RO��$����V��������

1DWULXPVXOIDDWLQ�HGXOOLQHQ�KLQWD�QDWULXPNDUERQDDWWLLQ��VLOLNDDWWHLKLQ�MD�]HROLLWWHLKLQ�YHUUDWWXQD�
RQ OLVlQQ\W�MD�WXOHH�MDWNRVVDNLQ�OLVllPllQ�VHQ�Nl\WW|l�SHVXDLQHWHROOLVXXGHVVD��NXWHQ�NXYDVVD���
HQQXVWHWDDQ��� 0DKGROOLVHQ� NRWLPDLVHQ� Nl\W|Q� ODDMXXGHVWD� HL� VDDWX� \NVLW\LVNRKWDLVLD� WLHWRMD��
.XWHQ DLNDLVHPPLQ� RQ� NHUURWWX�� YDLQ� QRLQ� ����� 6XRPHVVD� WXRWHWXVWD� ������� QDWULXPVXO�
IDDWWLWRQQLVWD�Mll�NRWLPDDKDQ��PXWWD�VHQ�MDNDXWXPDD�HUL�Nl\WW|NRKWHLVLLQ�HL�ROH�MXONLVWHWWX��
�



��

������1DWULXPVXOIDDWWL�WHNVWLLOLWHROOLVXXGHVVD�
�
1DWULXPVXOIDDWLQ� ODDMD� Nl\WW|� WHNVWLLOLWHROOLVXXGHVVD� SHUXVWXX� VHQ� N\N\\Q� DXWWDD� YlULDLQHHQ�
WDVDLVHVVD� MDNDDQWXPLVHVVD� NXLWXLKLQ� ±� YDUVLQDLVHHQ� YlUMl\NVHHQ� QDWULXPVXOIDDWWL� HL� RVDOOLVWX�
HLNl VH�OLLRLQ�VLWRXGX�NXLWXLKLQ��
�
7HNVWLLOLWHROOLVXXGHVVD�WDYDOOLVHVWL�Nl\WHWllQ�YlKLQWllQ��������Q�SXKWDXGHQ�RPDDYLD�QDWULXP�
VXOIDDWWLODDWXMD��/LVlNVL�QlLGHQ� WXOLVL�VLVlOWll�PDKGROOLVLPPDQ�YlKlQ�UDXWDD��NDOVLXPLD��PDJ�
QHVLXPLD��NXSDULD�MD�VLQNNLl�VLOOl�QlPl�VDDWWDYDW�PXRGRVWDD�YlULDLQHLGHQ�NDQVVD�OLXNHQHPDW�
WRPLD�NRPSOHNVHMD�WDL�DLKHXWWDD�PXLWD�RQJHOPLD��
�
9XRQQD ����� Nl\WHWWLLQ� NRNR� PDDLOPDQ� QDWULXPVXOIDDWWLWXRWDQQRVWD� WHNVWLLOLWHROOLVXXGHVVD�
QRLQ���������WRQQLD��DUYLRQ�ROOHVVD���������WRQQLD�YXRGHOOH�������*,$��������1RLQ�NROPDV�
RVD WlVWl�Nl\WHWllQ�(XURRSDVVD��NXYD�����
�

.XYD����0DDQWLHWHHOOLQHQ�MDNDDQWXPLQHQ�����QDWULXPVXOIDDWLQ�Nl\W|OOH�WHNVWLLOLWHROOLVXXGHVVD�YXRQQD������VHNl�HQQXVWH�YXRGHOOH�������*,$��������
�
������1DWULXPVXOIDDWWL�ODVLWHROOLVXXGHVVD�
�
1DWULXPVXOIDDWLQ�Nl\WW|�ODVLWHROOLVXXGHVVD�SHUXVWXX�VHQ�N\N\\Q�SDUDQWDD�ODVLQ�VXODPLVNl\WWl\�
W\PLVWl� MD� SRLVWDD� KDLWDOOLVLD� NDDVXNXSOLD�� /LVlNVL� QDWULXPVXOIDDWLQ� Nl\WW|� YlKHQWll� NXRQDQ�
PXRGRVWXVWD� ODVLQ� SLQQDOOH�� 8VHLPSLLQ� ODVLVXODWWHLVLLQ� RQ� QDWULXPVXOIDDWLQ� OLXNRLVXXV� \KGHQ�
SDLQRSURVHQWLQ�OXRNNDD��PLNl�DVHWWDD�WLHWW\Ml�UDMRLWXNVLD�VHQ�Nl\W|OOH���
�
1DWULXPVXOIDDWLQ�HGXOOLQHQ�KLQWD�YHUUDWWXQD�PXLKLQ�YDVWDDYLLQ�NHPLNDDOHLKLQ�ODVLWHROOLVXXGHV�
VD �QDWULXPRNVLGL�� DUVHHQLWULRNVLGL�� DQWLPRQLWULRNVLGL�� RQ� NHVNHLVLPSLl� V\LWl� VHQ� VXRVLRRQ� MD�
OLVllQW\YllQ�Nl\WW||Q��1RLQ�\NVL�NROPDVRVD�NDLNHVWD�ODVLWHROOLVXXGHVVD�Nl\WHWWlYlVWl�QDWULXP�
VXOIDDWLVWD�Nl\WHWllQ�(XURRSDVVD��NXYD�����
�
3HULQWHLVHVWL� ODVLWHROOLVXXGHVVD� RQ� Nl\WHWW\� OXRQQRQ� QDWULXPVXOIDDWWLD�� VHQ� VXXUHPPDQ� SXK�
WDXVDVWHHQ� MRKGRVWD�� 6\QWHHWWLVHQ� QDWULXPVXOIDDWLQ� PHUNLW\V� WlOOlNLQ� DOXHHOOD� RQ� NXLWHQNLQ�
YLLPH YXRVLQD�OLVllQW\Q\W��NRVND�ULLWWlYlQ�SXKWDLWD�ODDWXMD�RQ�VDDWX�PDUNNLQRLOOH��7\\SLOOLVHVWL�
ODVLWHROOLVXXGHVVD�YDDGLWDDQ�\OL��������Q�SXKWDXWWD�MD�SLHQWl��DOOH��������QDWULXPNORULGLSLWRL�
VXXWWD��



��

.XYD����1DWULXPVXOIDDWLQ� Nl\WW|PllUlW� �NLORWRQQLD�� DOXHLWWDLQ� ODVLWHROOLVXXGHVVD�YXRQQD������� VHNl�HQQXVWH�YXRWHHQ�������*,$��������
�
������1DWULXPVXOIDDWWL�SXXQMDORVWXVWHROOLVXXGHVVD�
�
3XXQMDORVWXVWHROOLVXXGHVVD�QDWULXPVXOIDDWWLD�RQ�Nl\WHWW\�\NVLQRPDDQ�VXOIDDWWLNHLWRQ�NRUYDXV�
NHPLNDDOLQD��PLNl�RQNLQ�DLNDLVHPPLQ�ROOXW�MRSD�VHQ�SllDVLDOOLQHQ�Nl\WW|NRKGH��YUW��NXYD�����
(GHOOHHQ QRLQ���±�����PDDLOPDQ�QDWULXPVXOIDDWLVWD�Nl\WHWllQ�WlKlQ�WDUNRLWXNVHHQ��WDXOXNRW�
�������������PLOOH�*OREDO�,QGXVWU\�$QDO\VWV��*,$�������HQQXVWDD�MRSD�SLHQWl�NDVYXD�OlKLWXOH�
YDLVXXGHVVD�� 7lPlQ� PXNDDQ� SXXQMDORVWXVHROOLVXXGHQ� Nl\WW|PllUl� QRXVLVL� WDVROWD� ��������
WRQQLD� WDVROOH� �������� WRQQLD� YXRVLQD� ����±������ 0DDQWLHWHHOOLVHVWL� PHUNLWWlYLHQ� DOXH� RQ�
(XURRSSD� MRQND�SXXQMDORVWXVWHROOLVXXGHQ�RQ�DUYLRLWX�NXOXWWDYDQ�QRLQ�\KGHQ�NROPDVRVDQ�DODQ�
YDDWLPLVWD�QDWULXPVXOIDDWWLPDUNNLQRLVWD��NXYD�����
�

.XYD� ��� 0DDQWLHWHHOOLQHQ� MDNDDQWXPLQHQ� ���� QDWULXPVXOIDDWLQ� Nl\W|OOH� SXXQMDORVWXVWHROOLVXXGHVVD�YXRQQD�������*,$��������
6HOOXWHROOLVXXGHQ� NRUYDXVNHPLNDDOLQD� Nl\WHW\OWl� QDWULXPVXOIDDWLOWD� RQ� WDYDOOLVHVWL� YDDGLWWX�
QRLQ���±�����Q�SXKWDXWWD��PXWWD�WlQl�SlLYlQl�XVHDW�YDOPLVWDMDW�WXRWWDYDW�WlKlQNLQ�WDUNRLWXN�
VHHQ�MRSD�\OL��������SXKGDVWD�WXRWHWWD��(UlV�WlOODLQHQ�ODDWX��VLVlOWlHQ�����±��������QDWULXP�
VXOIDDWWLD�� RQ� SHUlLVLQ� QDWULXPYHW\NDUERQDDWLQ� YDOPLVWXVSURVHVVLVWD� MD� RQ� YlULOWllQ� YDDOHDQ�
NHOWDLVWD��
�
9LLPH�YXRVLQD�RQ�6lWHUL�WRLPLWWDQXW�NRWLPDDVVD�QDWULXPVXOIDDWWLD�VHOOXWHROOLVXXGHQ�WDUSHLVLLQ�
YDLQ�K\YLQ�VDWXQQDLVHVWL��



��

������1DWULXPVXOIDDWWL�PXXVVD�WHROOLVXXGHVVD�
�
1DWULXPVXOIDDWLVWD�QRLQ���±�����Nl\WHWllQ�PXLVVD�NXLQ�\OOl�NXYDWXLVVD�VRYHOOXNVLVVD��WDXOX�
NRW��������������7lOODLVLD�Nl\WW|NRKWHLWD�RYDW�PP���Y��3OHVVHQ�HW�DO��������*,$��������
− .DOLXPVXOIDDWLQ�MD�QDWULXPDOXPLQLXPVXOIDDWLQ�YDOPLVWXV��
− 1DWULXPVXOILGLQ��QDWULXPWLRVXOIDDWLQ�MD�QDWULXPVLOLNDDWLQ�YDOPLVWXV��
− 5LNNLKDSRQ�MD�QDWULXPK\GURNVLGLQ�YDOPLVWXV��
− /LVlDLQHHQD�SDLQRPXVWHLVVD��NHUDDPLVLVVD�WXRWWHLVVD��MD�OXNXLVLVVD�PXLVVD�WXRWWHLVVD��
− /LVlDLQHHQD�HOLQWDUYLNNHLVVD��IDUPDVHXWWLVLVVD�WXRWWHLVVD��MD�NDUMDQ�UHKXLVVD��
�
.DOLXPVXOIDDWWLD�YRLGDDQ�YDOPLVWDD�QDWULXPVXOIDDWLVWD�NDOLXPNORULGLQ�DYXOOD�\OL������Q�VDDQ�
QROOD�� 7lOODLVLD� WXRWDQWRODLWRNVLD� RQ�PP��9HQlMlOOl� MD�.DQDGDVVD��PXWWD� YDOWDRVD�PDDLOPDQ�
NDOLXPVXOIDDWWLWXRWDQQRVWD�SHUXVWXX�NXLWHQNLQ�PXLKLQ�OlKWHLVLLQ��6XRPHVVD�.HPLUDQ�WXRWDQWR�
ODLWRNVLOOD�<NVSLKODMDVVD�RQ�NDOLXPVXOIDDWWLWXRWDQQRQ�NDSDVLWHHWWL���������WRQQLD��/lKW|DLQHHW�
RYDW�ULNNLKDSSR�MD�NDOLXPNORULGL��1DWULXPDOXPLQLXPVXOIDDWWLD�WXRWHWDDQ�HVLP��<KG\VYDOORLVVD�
YLHOl WXKDQVLD�WRQQHMD�YXRGHVVD�OHLYLQMDXKHLVVD�Nl\WHWWlYlNVL��PXWWD�(XURRSDVVD�VHQ�Nl\W|VWl�
RQ OXRYXWWX��
�
1DWULXPVXOILGLQ�MD�QDWULXPVLOLNDDWLQ�YDOPLVWXV�RYDW�HVLPHUNNHMl�QDWULXPVXOIDDWWLD�Nl\WWlYLVWl�
SHONLVWlYLVWl�SURVHVVHLVWD��NXYD�����1lLGHQ�PHUNLW\V�RQ�NXLWHQNLQ�YlKlLQHQ��MD�HKGRWRQ�YDOWD�
RVD PDLQLWXLVWD�WXRWWHLVWD�YDOPLVWHWDDQ�Q\N\llQ�PXLOOD�WDYRLQ��(VLPHUNLNVL�/HEODQF�SURVHVVLD�
HL HQll� Nl\WHWl� QDWULXPNDUERQDDWLQ� YDOPLVWDPLVHHQ�� YDDQ� Q\N\LQHQ� \OL� ���PLOMRRQDQ� WRQQLQ�
YXRVLWXRWDQWR�VDDGDDQ�NDLYRVWHROOLVXXGHVWD���
�

.XYD����(VLPHUNNHMl�QDWULXPVXOIDDWLQ�SHONLVW\VUHDNWLRLVWD��8OOPDQ��������
�
/HEODQF�SURVHVVLOOD� YRLGDDQ� QDWULXPVXOIDDWLVWD� YDOPLVWDD� P\|V� QDWULXPVXOILGLD�� PXWWD� WlWl�
NllQ�PDKGROOLVXXWWD�HL�WlOOl�KHWNHOOl�K\|G\QQHWl�WHROOLVHVWL��YDDQ�QDWULXPVXOILGLD�YDOPLVWHWDDQ�
HVLP��EDULXPVXOIDDWLVWD�WDL�QDWULXPK\GURNVLGLVWD��
�
1DWULXPVXOIDDWLQ� KDMRWWDPLVWD� ULNNLKDSRNVL� MD� QDWULXPK\GURNVLGLNVL� NlVLWHOOllQ� OlKHPPLQ�
OXYXVVD������MROORLQ�WDUNDVWHOODDQ�P\|V�N\VHLVHQ�UHDNWLRQ�VRYHOWXYXXWWD�OHQWRWXKNDQ�K\|G\QWl�
PLVHNVL��
�



��

1DWULXPVXOIDDWWLD� Nl\WHWllQ� OLVlDLQHHQD� �KDSSDPXXGHQ� VllW|DLQHHQD�� OLVlDLQH� (����� XVHLVVD�
HOLQWDUYLNNHLVVD��NXWHQ�NHWVXSLVVD��OHLYLQMDXKHLVVD�MD�VLQDSLVVD��0LQNllQODLVLD�\KWHHQYHWRMD�HUL�
Nl\WW|NRKWHLVWD�MD�Nl\WW|PllULVWl�HL�NXLWHQNDDQ�ROH�VDDWDYLOOD��(VLPHUNLNVL�NRWLPDLVWD�6lWHULQ�
QDWULXPVXOIDDWWLD�PDUNNLQRLGDDQ�WlOODLVLLQ�VRYHOOXNVLLQ��VHQ�SXKWDXGHQ�ROOHVVD�!���������(Sl�
SXKWDXWHQD� HVLLQW\YLl�PHWDOOHMD� �UDXWDD�� VLQNNLl��PDJQHVLXPLD��NXSDULD��N\VHLVHVWl� WXRWWHHVWD�
O|\W\\ SSP�WDVROOD��
�
1DWULXPVXOIDDWWLD�Nl\WHWllQ�OLVlDLQHHQD�P\|V�HULODLVLVVD�IDUPDVHXWWLVLVVD�WXRWWHLVVD��HOlLQOllN�
NHLVVl��MD�NDUMDQ�UHKXLVVD��<NVLW\LVNRKWDLVHPSLD�NDWVDXNVLD�WDL�\KWHHQYHWRMD�HL�NXLWHQNDDQ�ROH�
VDDWDYLOOD��
�
(GHOOlPDLQLWWXMHQ� VRYHOOXVWHQ� OLVlNVL� RQ� QDWULXPVXOIDDWLOOH� HKGRWHWWX� MD� NHKLWHWW\� YDOWDLVD�
MRXNNR PXLWDNLQ�Nl\WW|NRKWHLWD��YUW��Y��3OHVVHQ�HW�DO���������MRLWD�O|\W\\�KHOSRVWL�HVLPHUNLNVL�
&KHPLFDO�$EVWUDFWV��WLHWRNDQQRLVWD�WHKWlYLHQ�KDNXMHQ�DYXOOD��7lVVl�\KWH\GHVVl�HL�S\ULWW\NllQ�
WHNHPllQ� QlLVWl� SHUXVWHHOOLVHPSDD� \KWHHQYHWRD�� 0LNlOL� VRRGDNDWWLODQ� OHQWRWXKNDOOH� MD� VHQ�
VLVlOWlPlOOH� QDWULXPVXOIDDWLOOH� O|\W\\� PLHOHNNlLWl� Nl\WW|NRKWHLWD�� RYDW� QH�PLWl� LOPHLVLPPLQ�
WXQQHWWXMHQ�SllNl\WW|NRKWHLGHQ�MRXNRVVD��
�
���622'$.$77,/$1�/(17278+.$�-$�6(1�.b6,77(/<�
�
7lVVl�OXYXVVD�WHKGllQ�O\K\W�\KWHHQYHWR�VRRGDNDWWLODQ�OHQWRWXKNDQ�NRRVWXPXNVHVWD��OXNX�������
7lPlQ MlONHHQ�NlVLWHOOllQ�HKGRWHWWXMD�WDL�Nl\WW||QRWHWWXMD�OHQWRWXKNDQ�NlVLWWHO\��MD�SXKGLVWXV�
SURVHVVHMD �OXNX� ����� VHNl� QLLWl� WXQQHWWXMD� WDSDXNVLD�� MRLVVD� OHQWRWXKNDVWD� RQ� VDDWX�PDUNNL�
QRLQWLNHOSRLVWD� WXRWHWWD� �OXNX�������/RSXNVLD� WDUNDVWHOODDQ�NRWLPDLVLOWD� VRRGDNDWWLORLOWD�Q\N\�
llQ�HURWHWWDYDQ�MD�OLXRWHWWDYDQ�OHQWRWXKNDQ�PllULl��OXNX�������
�
����/HQWRWXKNDQ�NRRVWXPXV�
�
6RRGDNDWWLODQ� OHQWRWXKNDQ� SllNRPSRQHQWWL� RQ� WXQQHWXVWL� QDWULXPVXOIDDWWL�� PLQNl� OLVlNVL� VH�
VLVlOWll�YDLKWHOHYLD�PllULl�QDWULXPNDUERQDDWWLD��QDWULXPNORULGLD�� MD�YDVWDDYLD�NDOLXPVXRORMD��
7\\SLOOLVHW�YDLKWHOXYlOLW�RYDW�VHXUDDYDW��
− 1DWULXPVXOIDDWWL� ��±��������QDWULXPNDUERQDDWWL������±������
− 1DWULXPNORULGL� ���±��������NDOLXP\KGLVWHHW� ��� �±������
�
3llNRPSRQHQWWLHQ� OLVlNVL� VRRGDNDWWLODQ� OHQWRWXKNDVWD� YRLGDDQ� WRGHWD� SLHQLl�PllULl� OXNXLVLD�
HUL YLHUDVDLQHLWD��1lLVWl�DQQHWDDQ�P\|KHPPLQ�HVLPHUNNHMl��
�
.RWLPDLVWHQ�VRRGDNDWWLORLGHQ�OHQWRWXKNLVWD�RQ�:DUWLRYDDUD��������lVNHWWlLQ�VHOYLWWlQ\W�QLLGHQ�
SllNRPSRQHQWLW� NDUERQDDWWLD� OXNXXQRWWDPDWWD� �WDXOXNNR������ VHNl� PHUNLWWlYLPPlW� YLHUDVDL�
QHHW�� HWXSllVVl� UDVNDVPHWDOOLW� �WDXOXNNR������7XORNVHW�RVRLWWDYDW� OHQWRWXKNLHQ�VLVlOWlYlQ�QDW�
ULXPLD���±������NDOLXPLD��±�������NORULGLD�HQLPPLOOllQ�QRLQ������MD�VXOIDDWWLD�XVHLPPLVVD�
WDSDXNVLVVD���±������YDVWDWHQ�QDWULXPVXOIDDWWLSLWRLVXXWWD���±�������9DLQ�\KGHQ�WHKWDDQ�OHQ�
WRWXKNDQl\WWHHVVl�WRGHWWLLQ�KLHPDQ�DOKDLVHPSL��������VXOIDDWWLSLWRLVXXV��YLLWDWHQ�VLWHQ�NRUNH�
DPSDDQ�NDUERQDDWWLSLWRLVXXWHHQ�� 6DDWXMHQ� DQDO\\VLWXORVWHQ� SHUXVWHHOOD� YRLGDDQ� DUYLRLGD� XVH�
LPSLHQ�Ql\WWHLGHQ�VLVlOWlQHHQ��±����NDUERQDDWWLD��\KGHQ�Ql\WWHHQ�VLVlOWlHVVl�VLWl�OlKHV��������



��
7DXOXNNR� ���� .RWLPDLVWHQ� VRRGDNDWWLORLGHQ� OHQWRWXKNDQ� SllNRPSRQHQWLW� �J�NJ��� .DUERQDDWWLSLWRL�VXXNVLD�HL�NXLWHQNDDQ�PllULWHWW\��:DUWLRYDDUD��������
7HKGDV� 1DWULXP� .DOLXP� .ORULGL� 6XOIDDWWL� <KWHHQVl�
$ ��� ��� �� ���� ����
% ��� ��� ���� ���� �����
& ��� ��� ���� ���� ����
' ��� ��� ���� ���� ����
( ��� ��� ���� ���� ����
) ��� ��� ���� ���
� ����
* ��� ��� ��� ���� ����
, ��� ��� ��� ���� �����
- ��� ��� �� ���� ����
. ��� ��� ���� ���� ����
/ ��� ��� ���� ���� ����
0 ��� ��� ��� ���� ����
1 ��� ��� ���� ���� ����
2 ��� ��� ���� ���� �����
3 ��� ��� ���� ���� ����
.HVNLDUYR� ��� ��� ���� ���� ±

0XLWD�DOKDLVHPSL�VXOIDDWWLSLWRLVXXV�MRKWXX�WRGHQQlN|LVHVWL�NRUNHDVWD�NDUERQDDWWLPllUlVWl��
�
7DXOXNNR�����$UVHHQLQ��VHOHHQLQ� MD�HlLGHQ�PHWDOOLHQ�SLWRLVXXGHW� �PJ�NJ��NRWLPDLVWHQ�VRRGDNDWWLORL�GHQ�OHQWRWXKNDVVD��:DUWLRYDDUD��������
7HKG�� =Q� $O� &G� +J� 3E� 1L� &X� $V� 6H� &U�
$ ��� � ��� ���� ������ ���� ���� ���� ���� ���� �����
% ��� � ��� ���� ������ � ���� ���� ���� ���� ���� �����
& ��� ��� �� ������ ���� ��� ���� ���� ���� �����
' ��� � ��� ���� ������ ���� �� ���� ���� ���� ������
( ��� � ��� ���� ������ ���� ���� �� ���� ���� ����
) ��� � ��� ���� ������ ���� ���� ���� ���� ���� �����
* ��� � ��� ���� ������ ���� ���� ���� �� ���� �����
, ��� � ��� ���� ������ ���� ���� ���� �� ���� ��
�
- ��� � ��� ���� ������ ���� ���� ���� ���� ���� ������
. ��� � ��� ���� ������ ���� ���� ���� ���� ���� �����
/ ��� � ��� ���� ������ ���� ���� ���� ���� ���� �����
0 ��� � ��� �� ������ ���� ���� ���� ���� ���� ������
1 ��� � ��� �� ������ ���� ���� ���� ���� ���� �����
2 ��� � ��� ���� ������ ���� ���� ���� ���� ���� �����
3 ��� � ��� ���� ������ ���� ���� ���� ���� �� ������
.D� ��� � ���� � ���� ���� ���� ���� ���� ���

�

5LQQDNNDLVPllULW\NVLVVl�UXQVDDVWL�KDMRQWDD��


(SlOXRWHWWDYD�WXORV�HP��KDMRQQDQ�YXRNVL��
�



��

<NVLW\LVNRKWDLVLD�OHQWRWXKND�DQDO\\VHMl�YLHUDVDLQHLQHHQ�RQ�lVNHWWlLQ�MXONDLVWX�P\|V�5XRWVLVWD�
�(N HW�DO��������6DQJIRUV� MD�/DQGQHU��������.XWHQ� WDXOXNRLVWD���±��� LOPHQHH��RYDW� WXORNVHW�
RGRWHWXVWL�K\YLQ�VDPDQNDOWDLVHW�NXLQ�NRWLPDDVVDNLQ�WRGHWXW��/HQWRWXKNDQ�UDVNDVPHWDOOHLKLQ�RQ�
5XRWVLVVD�NLLQQLWHWW\� UXQVDDVWL�KXRPLRWD��HVLPHUNLNVL� WLHW\VVl�WDSDXNVHVVD�NRUNHDW�NDGPLXP�
SLWRLVXXGHW�RYDW�MRKWDQHHW�HULW\LVWHQ�SXKGLVWXVSURVHVVLHQ�NHKLWWlPLVHHQ�MD�Nl\WW||QRWWRRQ��YUW��
OXNX ��������
�
7DXOXNNR�����9LLGHOWl�UXRWVDODLVHOWD�VRRGDNDWWLODOWD�RWHWXQ�OHQWRWXKNDQ�DQDO\\VLWXORNVHW��6DQJIRUV�MD�/DQGQHU��������

7DXOXNNR�����5DVNDVPHWDOOLSLWRLVXXNVLD��PJ�NJ��HUlLVVl�UXRWVDODLVLVVD�VRRGDNDWWLODQ�OHQWRWXKNDQl\W�WHLVVl��(N�HW�DO���������1l\WWHLGHQ�WRGHWWLLQ�OLVlNVL�VLVlOWlYlQ�IRVIRULD�NHVNLPllULQ����PJ�NJ��



��

8VHLVVD�PXLVVDNLQ�OlKWHLVVl�RQ�DQQHWWX�HVLPHUNNHMl�VRRGDNDWWLODQ�OHQWRWXKNDQ�NRRVWXPXNVHV�
WD �MD�SROWWR�RORVXKWHLGHQ�YDLNXWXNVLVWD���NHVNLWW\HQ�WXKNDQ�SllNRPSRQHQWWHLKLQ��$QDO\\VLWX�
ORNVLD RYDW�MXONDLVVHHW�PP��7UDQ���������:DOVK�HW�DO����������6RPHVKZDU���������%DFNPDQ�HW�
DO� �������� -lUYLQHQ� ��������0LNNDQHQ� HW� DO�� ��������������0LQGD\� HW� DO�� ��������0LNNDQHQ�
��������2UNR���������7DPPLQHQ�HW�DO����������VHNl�9DNNLODLQHQ�MD�3HNNDQHQ���������(UlV�HVL�
PHUNNL�XONRPDLVLVWD�DQDO\\VLWXORNVLVWD�RQ�HVLWHWW\�NXYDVVD����
�

.XYD����(VLPHUNNHMl�DPHULNNDODLVWHQ�VRRGDNDWWLORLGHQ�OHQWRWXKNDQ�NRRVWXPXNVHVWD��0LQGD\�HW�DO���������
�
6RRGDNDWWLODQ� OHQWRWXKNDQ� DQDO\\VLWXORNVLD� RQ� HVLWHWW\� OLVlNVL� XVHLVVD� VHOODLVLVVD� W|LVVl� MRWND�
NHVNLWW\YlW�HWXSllVVl�VHOOXWHKWDDQ�NDOLXP��MD�NORULGLSLWRLVXXNVLHQ�KDOOLQWDDQ�OHQWRWXKNDQ�NlVLW�
WHO\OOl��1lLWl�W|LWl�RQ�O\K\HVWL�NlVLWHOW\�VHXUDDYDVVD�OXYXVVD��
�
����/HQWRWXKNDQ�NlVLWWHO\��MD�SXKGLVWXVSURVHVVLW�
�
.DOLXPLQ�MD�NORULGLQ�ULNDVWXPLQHQ�PXVWDOLSHlVWl�VRRGDNDWWLODQ�OHQWRWXKNDDQ�RQ�K\YLQ�WXQQHW�
WXD� MD�SHUXVWHHOOLVHVWL�VHOYLWHWW\l� �HVLP��7UDQ�HW�DO��������5HLV�HW�DO��������9DNNLODLQHQ�HW�DO��
������ -RUGDQ� MD� %U\DQW� ������ 0LQGD\� HW� DO�� ������ 6LUpQ� ������ :DUQTYLVW� HW� DO�� ������
.RVNLQLHPL� HW� DO�� ������ -HPDD� HW� DO�� ������� HLNl� VLWl� NlVLWHOOl� Q\W� \NVLW\LVNRKWDLVHPPLQ��
.DOLXPLQ�MD�NORULGLQ�SRLVWDPLVHNVL�OHQWRWXKNDVWD�±�MD�VLWHQ�NRNR�NHPLNDDOLNLHUURVWD�±�RQ�NHKL�
WHWW\�PRQLD�YDLKWRHKWRLVLD� UDWNDLVXMD�� MRLVWD� OXSDDYLPPDW�RYDW� MDWNXYDVVD�Nl\W|VVl�XVHLOODNLQ�
WHKWDLOOD��1lLGHQ�SRLVWRVWD�MlOMHOOH�MllQ\W��SXKGLVWHWWX�QDWULXPVXOIDDWWL�RQ�XVHLPPLQ�SDODXWHWWX�
NHPLNDDOLNLHUWRRQ��PXWWD�HUlLVVl�KDUYRLVVD� WDSDXNVLVVD�VLLWl�RQ�VDDWX�P\|V�P\\QWLLQ�NHOSDD�
YDD�WXRWHWWD��.HVNHLVLPPlW�OHQWRWXKNDQ�NlVLWWHO\SURVHVVLW��OXYXW������±�������RYDW��
− 8XGHOOHHQNLWH\W\V�KDLKGXWWDPDOOD�
− 8XGHOOHHQNLWH\W\V�MllKG\WWlPlOOl�
− 8XWWR
− (OHNWURGLDO\\VL�
− ,RQLQYDLKWR�
− 0XXW�SURVHVVLW�



��

������/HQWRWXKNDQ�QDWULXPVXOIDDWLQ�XXGHOOHHQNLWH\W\V�KDLKGXWWDPDOOD�
�
6RRGDNDWWLODQ� OHQWRWXKNDQ� VLVlOWlPl� QDWULXPVXOIDDWWL� YRLGDDQ� OLXRWXNVHQ� MlONHHQ� NLWH\WWll�
XXGHOOHHQ��MRNR�KDLKGXWWDPDOOD�WDL�MllKG\WWlPlOOl��0ROHPPDW�YDLKWRHKGRW�RQ�WRWHXWHWWX�P\|V�
WHROOLVHVVD�PLWWDNDDYDVVD��+DLKGXWXNVHHQ�SHUXVWXYLD�SURVHVVHMD�RYDW��
− &53�SURVHVVL��&KORULGH�5HPRYDO�3URFHVV��.HKLWWlMl�6WHUOLQJ�3XOS�&KHPLFDOV� ,QF���86$��

.l\W|VVl�DLQDNLQ�NDKGHOOD�\KG\VYDOWDODLVHOOD�WHKWDDOOD��MRLVWD�WRLVHQ�Nl\WWlNRNHPXNVLD�MXO�
NDLVWX�UXQVDDVWL������OXYXQ�SXROLYlOLVVl�MD�ORSSXSXROHOOD���

− 3'5�SURVHVVL��3UHFLSLWDWRU�'XVW�5HFRYHU\��.HKLWWlMl�(ND�&KHPLFDOV��SURVHVVLNXYDXV�HVL�
PHUNLNVL� ,QWHUQHW�VLYXOOD�ZZZ�HNDFKHP�FRP�FKORULQH���������DVS���0DKGROOLVLD� NDXSDOOL�
VLD VRYHOOXNVLD�HL�ROH�MXONLVWHWWX��

− $5&�SURVHVVL��$VK�5HFU\VWDOOL]DWLRQ��.HKLWWlMl�$QGULW]�2\��$KOVWURP�0DFKLQHU\���7XORN�
VLD PP��WHKGDVPLWWDNDDYDQ�NRHDMRLVWD��3LHWDUVDDUHVVD���

− 0XXW�YDLKWRHKGRW��OlKLQQl�ODERUDWRULRPLWWDNDDYDLVHW�WXWNLPXNVHW��
�
&53�SURVHVVLQ�DYXOOD�HURWHWDDQ�VRRGDNDWWLODQ�OHQWRWXKNDVWD�NDOLXPLD�MD�NORULGLD�<KG\VYDOORLV�
VD NDKGHOOD� WHKWDDOOD��%OXH�5LGJH� 3DSHU� 3URGXFWV� �DLN��&KDPSLRQ�� �\ULW\NVHQ�&DQWRQLQ� WHK�
WDDOOD�MD�,QWHUQDWLRQDO�3DSHU��\ULW\NVHQ�(DVWRYHULQ�WHKWDDOOD��1lLVWl�&DQWRQLQ�WHKWDDQ�SURVHVVLD�
MD�WXORNVLD�RQ�NlVLWHOW\��VHQ�GHPRQVWUDDWLROXRQWHLVHQ�PHUNLW\NVHQ�MRKGRVWD��\NVLW\LVNRKWDLVHVWL�
OXNXLVLVVD� MXONDLVXLVVD� �0DSOHV� HW� DO�� ������&DQRYDV� MD�0DSOHV�������������&DURQ� MD�)OHFN�
������&DURQ�MD�:LOOLDPV�������������)HUJXVRQ�������)OHFN�HW�DO��������6KHQDVVD�HW�DO��������
&DURQ MD�'HODQH\�������'LJyQ�������'HUODQH\�MD�3DWHO�������(DUO�MD�/DZOHVV�������6WUDWWRQ�MD�
)HUJXVRQ�������:DUQTYLVW�HW�DO���������-lONLPPlLVHQ�WHKWDDQ�NRKGDOOD�WLHWWlYlVWL�PLWllQ�\NVL�
W\LVNRKWLD�HL�ROH�DQQHWWX�MXONLVXXWHHQ��
�
&53�SURVHVVLVVD��NXYD����OHQWRWXKND��&DQWRQLVVD�����W�G��OLXRWHWDDQ�YHWHHQ�MD�MRKGHWDDQ�KDLK�
GXWWLPHHQ�MD�VLHOWl�HGHOOHHQ�NLWH\WWLPHHQ��+DLKGXWXV�YLHGllQ�QLLQ�SLWNlOOH��HWWl�QDWULXPVXOIDDWWL�
DONDD�NLWH\W\l��PXWWD�NDOLXPVXOIDDWLQ�OLXNRLVXXVUDMD�HL�\OLW\���
�

.XYD� ��� &53�SURVHVVLQ� \NVLQNHUWDLVHWWX� NDDYLR� �(DUO� MD� /DZOHVV� ������� (URWHWWX� QDWULXPVXOIDDWWL��VDOWFDNH��MRKGHWDDQ�WDNDLVLQ�WHKWDDQ�NHPLNDDOLNLHUWRRQ��



��

0XRGRVWXQHHW� QDWULXPVXOIDDWWLNLWHHW� HURWHWDDQ� UXPSXVXRWLPHOOD� MD� MRKGHWDDQ� WDNDLVLQ� NHPL�
NDDOLNLHUWRRQ�� 3URVHVVLQ� WRLPLQWDD� NDOLXPLQ� MD� NORULGLQ� HURWWDPLVHNVL� �QDWULXPVXOIDDWLQ� SXK�
GLVWDPLVHNVL��NXYDD�WDXOXNNR�����
�
7DXOXNNR� ���� (VLPHUNNL� VRRGDNDWWLODQ� OHQWRWXKNDQ� NlVLWWHO\VWl� &53�SURVHVVLOOD� �6KHQDVVD� HW� DO���������

3'5��MD�$5&�SURVHVVLW�RYDW�NHVNHLVLOWl�RVLQ�&53�SURVHVVLQ�NDOWDLVLD��NXYDW���MD�����MD�QLLOOl�
YRLGDDQ� VDDYXWWDD� NDOLXPLOOH� MD� NORULGLOOH� \OL� ���SURVHQWWLQHQ� SRLVWR� �ODVNHWWXQD� OHQWRWXKNDQ�
DUYRLVWD�� $5&�SURVHVVLQ�WHKGDVNRHDMRMHQ�\KW\HGHVVl�HURWHWXQ�QDWULXPVXOIDDWLQ�WRGHWWLLQ�VLVlO�
WlYlQ� NDOLXPLD� QRLQ� ���±������ MD�NORULGLD�QRLQ����±�������.HVNHLVLPPlW�SURVHVVLHQ�YlOLVHW�
HURW OLLWW\YlW�PP�� HULODLVHHQ� WHNQLVHHQ� WRWHXWXNVHHQ�� MD� QH� RQ� \NVLW\LVNRKWDLVHPPLQ� NXYDWWX�
QlLWl�SURVHVVHMD�NlVLWWHOHYlVVl�NLUMDOOLVXXGHVVD��
− 3'5�SURVHVVL��)HUJXVRQ�MD�)LQFKHP���������0LQGD\�HW�DO����������
− $5&�SURVHVVL�� .RWWLOD� �������� .XXVLR� MD� .RVNLQLHPL� �������� .RVNLQLHPL� HW� DO�� ��������

+HLQRQHQ�MD�1LHPHOl����������
�

.XYD����(ND�&KHPLFDOV�Q�3'5�SURVHVVL�NDOLXPLQ�MD�NORULGLQ�SRLVWDPLVHNVL�VRRGDNDWWLODQ�OHQWRWXKNDV�WD��0LQGD\�HW�DO���������



��

.XYD����$QGULW]�2\�Q�$5&�SURVHVVLQ�\NVLQNHUWDLVWHWWX�NDDYLR�NDOLXPLQ�MD�NORULGLQ�SRLVWDPLVHNVL�VRR�GDNDWWLODQ�OHQWRWXKNDVWD��.RVNLQLHPL�HW�DO��������+HLQRQHQ�MD�1LHPHOl��������
�
1DWULXPVXOIDDWLQ�HURWXNVHQ�WHKRVWDPLQHQ�RUJDDQLVLOOD�OLXRWWLPLOOD��±�1DWULXPVXOIDDWLQ�NL�
WH\W\PLVWl�YHVLOLXRNVLVWD�YRLGDDQ�WHKRVWDD�YHVLOLXNRLVWHQ�RUJDDQLVWHQ�OLXRWWLPLHQ�DYXOOD��/HQ�
WRWXKNDQ�NlVLWWHO\Q�\KWH\GHVVl�WlWl�PDKGROOLVXXWWD�RQ�WXWNLWWX�ODERUDWRULRPLWWDNDDYDVVD��(DUO�
MD�/DZOHVV��������7lOO|LQ�RQ�S\ULWW\�HGLVWlPllQ�QDWULXPVXOIDDWLQ�NLWH\W\PLVWl�&53�SURVHVVLQ�
QDWULXPNORULGLULNNDDVWD�YHVLOLXRNVHVWD��QDWULXPVXOIDDWWLNLWHLGHQ�HURWXNVHQ�MlONHHQ���(URWXV�SH�
UXVWXX�QDWULXPVXOIDDWLQ�SLHQHPSllQ�OLXNRLVXXWHHQ�QDWULXPNORULGLLQ�YHUUDWWXQD��NXYD������
�

.XYD�����1DWULXPVXOIDDWLQ�MD�QDWULXPNORULGLQ�OLXNRLVXXGHW�YHWHHQ��� �&�VVD�PHWDQROLRVXXGHQ�IXQNWLRQD��(DUO�MD�/DZOHVV��������



��

7XWNLPXNVLVVDDQ�(DUO�MD�/DZOHVV��������VHOYLWWLYlW�XVHLGHQ�YHVLOLXRNRLVWHQ�RUJDDQLVWHQ�OLXRW�
WLPLHQ� VRYHOWXYXXWWD�QDWULXPNORULGLQ� MD�QDWULXPVXOIDDWLQ�HURWWDPLVHHQ� �WDXOXNNR������7HKRN�
NDLPPDNVL�RVRLWWDXWXL�PHWDQROL��MRQND�DYXOOD�YRLWLLQ�WXWNLWXVWD�YLUUDVWD�VDRVWDD�QRLQ������QDW�
ULXPVXOIDDWLVWD��NORULGLQ�MllGHVVl�OLXRNVHHQ�MRSD����SURVHQWWLVHVWL���
�
7DXOXNNR�����6RRGDNDWWLODQ�OHQWRWXKNDQ�KDLKGXWXVNLWH\W\NVHVVl�QDWULXPVXOIDDWLQ�HURWXNVHQ�MlONHLVHQ�YHVLOLXRNVHQ��SXUJH��IUDNWLRLQWL�VDRVWXYDDQ�QDWULXPVXOIDDWWLIDDVLLQ�MD�OLXNRLVHHQ�QDWULXPNORULGLIDDVLLQ�RUJDDQLVWHQ�OLXRWWLPLHQ�DYXOOD��(DUO�MD�/DZOHVV��������

(GHOOl�NXYDWWX�&53�SURVHVVLYLUUDQ�NlVLWWHO\�RUJDDQLVLOOD�OLXRWWLPLOOD�RQ�HVLPHUNNL�QLLQVDQRWXV�
WD�XORVVXRODXVLOPL|VWl��OLXRNVHHQ�OLVlWllQ�VLLKHQ�OLXNHQHYDD�RUJDDQLVWD�OLXRWLQWD��MRKRQ�OLXRN�
VHQ�VLVlOWlPl��XORVVXRODWWDYD��\KGLVWH�OLXNHQHH�YDLQ�QLXNDOWL�MD�VHQ�YXRNVL�VDRVWXX�OLXRNVHVWD�
�6KUHYH� ������ $OIDVVL� ������� 1DWULXPVXOIDDWLQ� NLWH\WWlPLVWl� YHVLOLXRNVHVWD� XORVVXRODXNVHQ�
DYXOOD�RQ�HUL�WDKRLOOD�WXWNLWWX�SHUXVWHHOOLVHVWL��PXLVVD�\KWH\NVLVVl�NXLQ�OHQWRWXKNDQ�NlVLWWHO\V�
Vl��� MD� VLWl�RQ�K\|G\QQHWW\�P\|V� WHROOLVHVVD�PLWWDNDDYDVVD��7XWNLWWXMD�QDWULXPVXOIDDWWL±YHVL±
OLXRWLQV\VWHHPHMl�RYDW�PP��VHXUDDYDW��
− (WDQROL��9HQHU�MD�7KRPSVRQ�������'KDU�HW�DO���������
− (W\OHHQLJO\NROL��9HQHU�������9HQHU�MD�7KRPSVRQ��������
− 0HWDQROL��)OHLVFKPDQQ�MD�0HUVPDQQ�����D������E��)OHLVFKPDQQ�������0LQD�0DQNDULRV�

MD�3LQGHU��������
�
1lLGHQ�OLVlNVL�RQ�QDWULXPVXOIDDWLQ�XORVVXRODXVWD�PHWDQROLQ�MD�HWDQROLQ�DYXOOD�WXWNLWWX�HUllVVl�
DPHULNNDODLVHVVD�RSSLODLWRNVHVVD��PXWWD� WXORNVLD�NlVLWWHOHYll�RSLQQl\WHW\|Wl��*ULHVLQJ�������
HL Q\W�KDQNLWWX��7LHGHWllQ�NXLWHQNLQ��HWWl�PHQHLOOllQ�ROHYLVVD�WXWNLPXNVLVVD�VLHOOl�S\ULWllQ�NH�
KLWWlPllQ� MDWNXYDWRLPLVWD� SURVHVVLD� QDWULXPVXOIDDWLQ� HULVWlPLVHNVL� VXOIDDWWLVHOOXWHROOLVXXGHQ�
�SURVHVVLVWD���
�



��

������/HQWRWXKNDQ�QDWULXPVXOIDDWLQ�XXGHOOHHQNLWH\W\V�MllKG\WWlPlOOl�
�
1DWULXPVXOIDDWWL�YRLGDDQ�YDLKWRHKWRLVHVWL�NLWH\WWll�OHQWRWXKNDQ�YHVLOLXRNVHVWD�P\|V�MllKG\WWl�
PlOOl��7lKlQ�SHUXVWXYD�NDOLXPLQ�MD�NORULGLQ�SRLVWRSURVHVVL��NXYD�����RQ�Nl\W|VVl�XVHLOOD�MDSD�
QLODLVLOOD�VHOOXWHKWDLOOD��7DWHLVKL�HW�DO��������)XMLVDNL�HW�DO��������7UDQ�MD�$UDNDZD���������
�

.XYD� ���� .DOLXPLQ� MD� NORULGLQ� SRLVWR� VRRGDNDWWLODQ� OHQWRWXKNDVWD� MDSDQLODLVHOOD� MllKG\W\VNLWH\W\V�SURVHVVLOOD� �7UDQ� MD�$UDNDZD� ������� 3XKGLVWHWWX� QDWULXPVXOIDDWWL� �VDOW� FDNH�� SDODXWHWDDQ� NHPLNDDOL�NLHUWRRQ���
�
3URVHVVLVVD�OHQWRWXKND�OLHWHWllQ�YHWHHQ��MRQND�OlPS|WLOD�RQ���±���°&� NDOLXPVXOIDDWLQ�MD�QDW�
ULXPNORULGLQ� OLXNHQHPLVHQ�WDNDDPLVHNVL��9HGHQ�PllUll�VllQQ|VWHOOllQ�VLWHQ��HWWl�NDOLXPVXO�
IDDWWL�MD�QDWULXPNORULGL�OLXNHQHYDW�NRNRQDDQ��PXWWD�QDWULXPVXOIDDWWL�YDLQ�RVLWWDLQ��7DUYLWWDHVVD�
OLVlWllQ�KLHPDQ�ULNNLKDSSRD�QDWULXPNDUERQDDWLQ�PXXWWDPLVHNVL�VXOIDDWLNVL��/LHWH�RKMDWDDQ�NL�
WH\W\VVlLOL||Q��MD�VHQ�OlPS|WLOD�DOHQQHWDDQ�MllQ�DYXOOD����°&�HHQ��7lVVl�YDLKHHVVD�QDWULXPVXO�
IDDWWL�NLWH\W\\�JODXEHUVXRODQD��MRND�HURWHWDDQ�OLXRNVHVWD�MD�SDODXWHWDDQ�NHPLNDDOLNLHUWRRQ��3UR�
VHVVLOOD�VDDYXWHWDDQ�NDOLXPLOOH������Q�MD�NORULGLOOH������Q�SRLVWRWDVR��
�
������/HQWRWXKNDQ�XXWWR�
�
/HQWRWXKNDQ�XXWWR�YHGHOOl�RQ�YDUKDLVLPSLD�SURVHVVHMD��MRLWD�RQ�HKGRWHWWX�VRRGDNDWWLODQ�OHQWR�
WXKNDQ�NlVLWWHO\\Q�WHKWDDQ�NORULGLWDVRQ�NRQWUROORLPLVHNVL��:ULJKW��������.RNHPXVWD�RQ�P\|V�
WHKGDVWDVRQ�VRYHOOXNVLVWD�VHXUDDYDVWL��
�� +DUPDF��.DQDGD��8XWWRSURVHVVL�Nl\W|VVl�YXRVLQD�����±������
�� 0RJL�*XDFX��%UDVLOLD��7LHGRW�Nl\W|VWl�K\YLQ�QLXNDW��
�� $UDFUX]��%UDVLOLD��8XWWRSURVHVVL�RWHWWX�Nl\WW||Q�NHYllOOl�������
�
+DUPDFLQ WHKWDDQ� XXWWRSURVHVVL� MD� HVLPHUNNL� NHPLNDDOLWDVHLVWD� RQ� HVLWHWW\� NXYLVVD� ��� MD� ����
1DWULXPNORULGLQ�SRLVWRDVWH�ROL���±�����MD�QDWULXPVXOIDDWLQ�WDOWHHQRWWRDVWH���±������



��

.XYD�����+DUPDFLQ� WHKWDDOOD�.DQDGDVVD� YXRVLQD� ����±�����Nl\W|VVl� ROOHHQ� OHQWRWXKNDQ�XXWWRSUR�VHVVLQ�NDDYLR��0R\�HW�DO���������
�

.XYD� ���� .HPLNDDOLWDVHHW� +DUPDFLQ� WHKWDDQ� OHQWRWXKNDQ� XXWWRSURVHVVLOOH� �%ODFNZHOO� MD� +LW]URWK��������
�



��

+DUPDF�WHKWDDQ�SURVHVVLD�Nl\WHWWLLQ�VLLV�RORVXKWHLVVD��MRLVVD�OHQWRWXKNDQ�DONXSHUlLQHQ�NORULGL�
SLWRLVXXV�ROL� MR�YDUVLQ�NRUNHD��PHULYHGHVVl�XLWHWXQ�SXXQ�YXRNVL���HLNl�QlLQ�ROOHQ�WLHGHWl�VHQ�
PDKGROOLVWD� WRLPLYXXWWD� SLHQHPPLVVl� NORULGLSLWRLVXXNVLVVD�� 3URVHVVLVWD� OXRYXWWLLQ� P\|KHP�
PLQ�HULODLVWHQ�NRUURRVLR��MD�WXNNHXPDRQJHOPLHQ�YXRNVL��0R\�HW�DO��������%ODFNZHOO�MD�+LW]�
URWK �������
�
+XRPDWWDYDVWL�YlKHPPlQ�WLHGHWllQ�&KDPSLRQLQ�0RJL�*XDFXQ�WHKWDDQ�SURVHVVLVWD��+HLQRVHQ�
������ PXNDDQ�WHKWDDOOD������±�����OXYXOOD"��VlKN|VXRGLQWXKNDD�NlVLWHOWLLQ�SLHQHOOl�PllUlO�
Ol YHWWl��MROORLQ�QDWULXPNORULGL�VDDWLLQ�OLXNHQHPDDQ�MD�OLXNHQHPDWRQ�QDWULXPVXOIDDWWL�HURWHWWLLQ�
UXPSXVXRWLPHOOD��6DDWXMD�NRNHPXNVLD�K\|G\QQHWWLLQ�P\|KHPPLQ�&53�SURVHVVLQ��OXNX��������
NHKLW\VW\|VVl��
�
$UDFUX]LQ� WHKWDDOOD� RQ� YDVWDDYDOOD� MlUMHVWHO\OOl� �NXYD����� VDDYXWHWWX� NDOLXPLOOH� MD� NORULGLOOH�
OlKHV������Q�SRLVWR��QDWULXPLQ�MD�VXOIDDWLQ�SDODXWXVSURVHQWWLHQ�ROOHVVD����MD�������%HUJVWU|P�
����� .QXWVVRQ�HW�DO���������3URVHVVLD�RQ� WHVWDWWX�P\|V�SLORW�PLWWDNDDYDVVD�5XRWVLVVD�9DOO�
YLNLQ�WHKWDDOOD��
�
:DWHU
(63�GXVW

5HF\FOH

9HQW�JDV
/HDFKLQJWDQN 6ROLG�OLTXLGVHSDUDWLRQ

6OXUU\

5HMHFW
5HMHFW�WDQN

. DQG�&OULFK�EOHHG

6ROLGV�1D�62��WR�PL[�WDQN

:DWHU
(63�GXVW

5HF\FOH

9HQW�JDV
/HDFKLQJWDQN 6ROLG�OLTXLGVHSDUDWLRQ

6OXUU\

5HMHFW
5HMHFW�WDQN

. DQG�&OULFK�EOHHG

6ROLGV�1D�62��WR�PL[�WDQN

.XYD�����6RRGDNDWWLODQ�OHQWRWXKNDQ�XXWWRSURVHVVL�$UDFUX]LQ�WHKWDDOOD��%HUJUVWU|P�������.QXWVVRQ�HW�
DO���������
�
6RRGDNDWWLODQ� OHQWRWXKNDQ�XXWWRD�RYDW� ODERUDWRULRNRNHLQ� MD� ODVNHOPLQ�VHOYLWHOOHHW�P\|V�+RO�
PDQ HW�DO����������MD�HULW\LVHVWL�-DUHWXQ���������������������-DUHWXQ�MD�$O\���������VHNl�0RUHL�
UD 6DWXUQLQR�HW�DO�� ��������(VLPHUNNLQl�QlLVWl� W|LVWl�YRLGDDQ�PDLQLWD�V\QWHHWWLVHOOl� OHQWRWXK�
NDOOD� WHKG\W� WXWNLPXNVHW��-DUHWXQ�MD�$O\�������� MRLVVD�VHOYLWHWWLLQ�SllNRPSRQHQWWLHQ�OLXNHQH�
PLVWD�HUL�OlPS|WLORLVVD�MD�HUL�OHQWRWXKNDNRQVHQWUDDWLRLOOD��NXYDW���±�����3\ULWWlHVVl�WHKRNNDD�
VHHQ�NORULGLQSRLVWRRQ�PHQHWHWllQ�DLQD�MRQNLQ�YHUUDQ�QDWULXPVXOIDDWWLD��7lWl�YRLGDDQ�YlKHQWll�
NLHUUlW\NVHOOl��PXWWD�P\|V�\KGLVWlPlOOl�XXWWR�� MD�KDLKGXWXVSURVHVVLW��(VLPHUNLNVL�KDLKGXWWD�
PDOOD�XXWWROLXRVWD���±�����YRLGDDQ�QDWULXPVXOIDDWWLWDSSLRLWD�YlKHQWll�KXRPDWWDYDVWL��7lVVl�
\KWH\GHVVl�YRLWDLVLLQ�PDKGROOLVHVWL�K\|G\QWll�P\|V�RUJDDQLVLD�OLXRWWLPLD��YUW��OXNX���������



��

�

.XYDW���±����.DOLXPNORULGLQ��QDWULXPNORULGLQ��QDWULXPVXOIDDWLQ�MD�QDWULXPNDUERQDDWLQ�OLXNHQHPLQHQ����NRNRQDLVPllUlVWl��V\QWHHWWLVHVWl�OHQWRWXKNDVWD�YHVLXXWRQ�DLNDQD�OlPS|WLODQ�IXQNWLRQD�MD�HUL�OHQWR�WXKNDSLWRLVXXNVLVVD��9DVWDDYDD�� ODDMDD� WXORVDLQHLVWRD�RYDW� MXONDLVVHHW�P\|V�0RUHLUD�6DWXUQLQR�HW�DO���������� PXWWD� YlULNXYLQ� HVLWHWW\Ml� WXORNVLD� HL� YRLGD� NRSLRLGD� WlKlQ� \KWH\WHHQ� PHQHWWlPlWWl� QLLGHQ�VLVlOWlPll�LQIRUPDDWLRWD��
�
������/HQWRWXKNDQ�QDWULXPVXOIDDWLQ�HOHNWURGLDO\\VL�
�
(OHNWURGLDO\\VLVVl� QDWULXPVXOIDDWLVWD� YRLGDDQ� YDOPLVWDD� VlKN|YLUUDQ� MD� LRQLQYDLKWRNDOYRMHQ�
DYXOOD� ULNNLKDSSRD� MD�QDWULXPK\GURNVLGLD��7lPl�YRLGDDQ� WRWHXWWDD� MRNR�SHULQWHLVHOOl� ODLWWHLV�
WROOD� �NXYD�����WDL�YlKHPPlQ�HQHUJLDD�NXOXWWDYDOOD��ELSRODDULVLLQ�NDOYRLKLQ�SHUXVWXYDOOD� ODLW�
WHLVWROOD��NXYD������-lONLPPlLVHHQ�V\VWHHPLLQ�NXXOXX�WDYDQRPDLVWHQ�DQLRQLQ��MD�NDWLRQLQYDLK�
WRNDOYRMHQ� OLVlNVL� ELSRODDULVHW� NDOYRW�� MRLVVD� NDWLRQLQ�� MD� DQLRQLQYDLKWRNDOYRW�RQ� VLGRWWX� WRL�
VLLQVD� 1lLVVl� HQHUJLDQ�NXOXWXV�RQ� OXRNNDD������N:K� WXRWHWWXD�1D2+�WRQQLD�NRKWL�� NXQ� VH�
SHULQWHLVHPPLVVl�\NVLN|LVVl�YRL�ROOD�\OL�NDNVLQNHUWDLQHQ���
�

.XYDW� ��±���� 1DWULXPVXOIDDWLQ� HOHNWURGLDO\\VL� ULNNLKDSRNVL� MD� QDWULXPK\GURNVLGLNVL� SHULQWHLVHOOl�ODLWWHLVWROOD��YDV���MD�ELSRODDULVLOOD�NDOYRLOOD��RLN����$0��DQLRQLQYDLKWRNDOYR��&0��NDWLRQLQYDLKWRNDOYR��%0�� ELSRODDULQHQ� NDOYR�� %LSRODDULVLD� NDOYRMD� Nl\WWlYLVVl� ODLWWHLVWRLVVD� YRL� ROOD� OXNXLVLD� %0±$0±&0�HOHPHQWWHMl�HOHNWURGLHQ�YlOLOOl��8OOPDQ���������



��

6RRGDNDWWLODQ� OHQWRWXKNDQ�VLVlOWlPlQ�QDWULXPVXOIDDWLQ�KDMRWWDPLVWD�HOHNWURGLDO\\VLOOl�RQ� WXW�
NLWWX� VHNl� ODERUDWRULRPLWWDNDDYDVVD� �7KRPSVRQ� HW� DO�� ������ 3IURPP� ������ ������ 5DSS� MD�
3IURPP�����D��HWWl�SLORW�PLWWDNDDYDVVD��5DSS�MD�3IURPP�����E���7XWNLPXVWHQ�HQVLVLMDLVHQD�
WDYRLWWHHQD�RQ�ROOXW�VHOYLWWll�PHQHWHOPlQ�VRYHOWXYXXWWD�NDOLXPLQ�MD�NORULGLQ�SRLVWROOH��NXYDW�
��±�����7XORVWHQ�PXNDDQ�\OL������OHQWRWXKNDQ�NORULGLVWD�YRLGDDQ�SRLVWDD��WDXOXNNR������5LN�
NLKDSRQ� MD�QDWULXPK\GURNVLGLQ� WXRWRQ��SXKWDXGHQ��RSWLPRLQWLLQ�HL�QlLVVl� WXWNLPXNVLVVD�QlLQ�
ROOHQ�ROH�DLQD�S\ULWW\��RQ�NXLWHQNLQ�RVRLWHWWX�HWWl�QlPl�YRLYDW�ROODW�K\YLQ�SXKWDLWD�HVLPHUNLNVL�
UDVNDVPHWDOOHLVWD��
�

.XYDW����MD�����/HQWRWXKNDQ�HOHNWURGLDO\\VL�NORULGLQ�SRLVWDPLVHNVL�VHNl�SURVHVVLQ�LQWHJURLQWL�VHOOX�WHKWDDVHHQ��5DSS�MD�3IURPP�����E���
�
7DXOXNNR� ���� (UL� LRQLHQ� SRLVWXPDW� OHQWRWXKNDQ� SLORW�PLWWDNDDYDLVHVVD� HOHNWURGLDO\\VLNlVLWWHO\VVl�NDKGHOOD�HUL�YLUWDWLKH\GHOOl��5DSS�MD�3IURPP�����E���

1DWULXPVXOIDDWLQ�HOHNWURGLDO\\VLl�RQ�OHQWRWXKNDQ�OLVlNVL�WXWNLWWX�XVHLVVD�PXLVVDNLQ�\KWH\NVLV�
Vl��NXWHQ�NORRULGLRNVLGLQ��7|U|QHQ�������3DOHRORJRX�HW�DO��������������7KRPSVRQ�HW�DO��������
MD� YLVNRRVLNXLWXMHQ� �7RPLLH� MD� +D\DVKL� ������ 0DQL� HW� DO�� ������ 2NVD� ������ YDOPLVWXNVHQ�
\KWH\GHVVl� V\QW\YlQ� VXOIDDWLQ� NlVLWWHO\VVl�� (VLPHUNLNVL� 2NVD� ������� WHNL� DLNDQDDQ� 6lWHULOOH�
HVLVXXQQLWHOPDQ� HOHNWURGLDO\\VLODLWRNVHQ� SHUXVWDPLVHVWD�� QDWULXPVXOIDDWLQ� PDUNNLQRLQWLYDL�
NHXNVLHQ�DLNDDQ��7lVVl�MD�PXLVVD�HGHOOl�NXYDWXLVVD�W|LVVl�RQ�NlVLWHOW\�SURVHVVLQ�WDORXGHOOLVXXW�
WD�MD�PXLWD�VXXQQLWWHOXXQ�OLLWW\YLl�N\V\P\NVLl��
�
6RRGDNDWWLODQ� OHQWRWXKNDQ�SXKGLVWXVWD� HOHNWURGLDO\\VLl�YDUWHQ� �LRQLQYDLKWRNDOYRMHQ� OLNDDQWX�
PLVHQ�HVWlPLVHNVL��RQ�WXWNLWWX�977�(QHUJLDQ�KDQNNHLVVD������OXYXQ�ORSXOOD��$QRQ������E���
7XWNLPXNVLVVD�RVRLWHWWLLQ�� HWWl�XOWUDllQHQ�DYXOOD�RQ�PDKGROOLVWD� WXRWWDD� OHQWRWXKNDVWD�\OLN\O�
OlLQHQ�OLXRV��MRVWD�QDWULXPVXOIDDWWL�YRLGDDQ�NLWH\WWll�MDWNRNlVLWWHO\LKLQ��NXYD������8XGHOOHHQNL�
WH\W\V�YRLGDDQ�WlOO|LQ�WHKGl�LOPDQ�KDLKGXWXVWD��YUW��OXNX���������
�



��

.XYD�����977�OOl�NHKLWHWW\�SURVHVVL�QDWULXPVXOIDDWLQ�HULVWlPLVHNVL�VRRGDNDWWLODQ�OHQWRWXKNDVWD�HOHNW�URGLDO\\VLl�YDUWHQ��OlKGH��6��,VlQQlLQHQ��977�3URVHVVLW��-\YlVN\Ol���
�
.XYDQ ���PXNDLVHOOD�PHQHWHOPlOOl�RQ�VDDWX�OHQWRWXKNDQ�NDOLXPLVWD�MD�NORULGLVWD�SRLVWHWWXD�\OL�
�� ���MD�W\\SLOOLVLVWl�UDVNDVPHWDOOHLVWD�\OL�������VXRGDWXVYDLKHHVVD���/XRQQROOLVHVWL�PHQHWHO�
Pll YRLGDDQ�VRYHOWDD�WDL�HGHOOHHQ�NHKLWWll�OHQWRWXKNDQ�NlVLWWHO\\Q�PXXWDNLQ�MDWNRNl\WW|l�DMD�
WHOOHQ���
�
7lOOl�KHWNHOOl�977�OOl�HL�ROH�PHQRVVD�PXLWD�VRRGDNDWWLODQ�OHQWRWXKNDQ�K\|G\QWlPLVHHQ�OLLWW\�
YLl WXWNLPXNVLD��
�
������/HQWRWXKNDQ�LRQLQYDLKWRNlVLWWHO\W�
�
6RRGDNDWWLODQ� OHQWRWXKNDVWD� YRLGDDQ� NDOLXPLD� MD� NORULGLD� SRLVWDD�P\|V� LRQLQYDLKGROOD�� 3ll�
KXRPLR�RQ�W\\SLOOLVHVWL�NLLQQLWHWW\�NORULGLQ�SRLVWRRQ��%URZQ�HW�DO��������������������0LQGD\�
HW DO��������-HPDD�HW�DO��������������������%HUU\��������PXWWD�NDOLXPLOOHNLQ�VSHVLILVLl�HURWXN�
VLD RQ�NHKLWHWW\� �HVLP��.DO\DQDUDPDQ�HW�DO��������0DOPEHUJ�HW�DO��������5DVVDW�HW�DO��������
6XNDPWR�HW�DO���������
�
7XQQHWXLQ� NORULGLQ� SRLVWRRQ� VXXQQLWHOWX� LRQLQYDLKWRPHQHWHOPl�RQ�3DSULFDQLQ�3'3�SURVHVVL��
3UHFLSLWDWRU�'XVW�3XULILFDWLRQ��NXYD������7lWl�RQ�NHKLWHWW\�ODERUDWRULR��MD�SLORW�PLWWDNDDYDVVD��
MD�VLOOl�RQ�VDDYXWHWWX���±�����Q�NORULGLSRLVWXPD��3URVHVVLVVD�OHQWRWXKND�OLXRWHWDDQ�YHWHHQ���±
�� ��Q� SLWRLVXXWHHQ�� VXRGDWHWDDQ� MD� MRKGHWDDQ� LRQLQYDLKWRRQ�� 6XRGDWXVYDLKHHVVD� RQ� YRLWX�
SRLVWDD�YLHUDVDLQHLVWD��&D��%D��&X��)H��0Q��6L�MQH���QRLQ���±�������7l\GHQ�PLWWDNDDYDQ�WHK�
GDVVRYHOOXNVLD� HL� NXLWHQNDDQ� WLHWWlYlVWL� ROH� Nl\W|VVl�� +DUWVLQ� UHJHQHURLQWLYDLKHHW� �NORULGLQ�
SRLVWR��WHKGllQ�YHGHOOl��
�



��

.XYD�����3'3�SURVHVVL�NORULGLQ�SRLVWDPLVHNVL�OHQWRWXKNDVWD��-HPDD�HW�DO���������1DWULXPVXOIDDWWL��MD�NDUERQDDWWL�SDODXWHWDDQ�NHPLNDDOLNLHUWRRQ��
�
.DOLXPLQ�VHOHNWLLYLVHHQ�SRLVWRRQ�OHQWRWXKNDVWD�RQ�HKGRWHWWX�VHXUDDYLD�LRQLQYDLKWRRQ�SHUXVWX�
YLD� ODERUDWRULRNRNHLGHQ�DVWHHOOH�MllQHLWl�V\VWHHPHMl��
− .U\SWRPHODDQL�W\\SSLQHQ�PDJQHVLXPRNVLGL��.DO\DQDUDPDQ�HW�DO���������
− 1LNNHOLKHNVDV\DQRIHUUDDWWL� VlKN|NHPLDOOLVHQD� HURWXVPDWHULDDOLQD� �0DOPEHUJ� HW� DO�� ������

5DVVDW HW�DO��������6XNDPWR�HW�DO���������
�
.U\SWRPHODDQLOOD��.0Q�2��� RQ�YRLPDNDV�N\N\�VLWRD�NDOLXPLRQHMD��/DERUDWRULRPLWWDNDDYDVVD�
RQ Nl\WHWW\�W\SSLKDSROOD�YHW\PXRWRRQ��+0Q�2��� VDDWXD�PDWHULDDOLD��MROOD�RQ�YRLWX�VHOHNWLLYL�
VHVWL� SRLVWDD� \OL� ����� OHQWRWXKNDQ� NDOLXPLVWD� �.DO\DQDUDPDQ� HW� DO�� ������� 0LQNllQODLVLVWD�
MDWNRNHKLW\VKDQNNHLVWD�HL�NXLWHQNDDQ�ROH�UDSRUWRLWX��
�
$PHULNNDODLVHVVD�3DFLILF�1RUWKZHVW�1DWLRQDO��ODERUDWRULRVVD�RQ�S\ULWW\�NHKLWWHOHPllQ�QLNNHOL�
KHNVDV\DQRIHUUDDWLQ�Nl\WW||Q�SRKMDXWXYDD�VlKN|NHPLDOOLVWD� LRQLQYDLKWRPHQHWHOPll�NDOLXPLQ�
VHOHNWLLYLVHNVL� SRLVWDPLVHNVL� VRRGDNDWWLODQ� OHQWRWXKNDVWD��.l\WHW\Q�PDWHULDDOLQ� HULW\LVSLLUWHL�
VLLQ NXXOXX�NDOLXPLQ���±���NHUWDLQHQ�SRLVWRVHOHNWLLYLV\\V�QDWULXPLLQ�QlKGHQ��7lPl�PHUNLWVHH�
VLWl� HWWl������QDWULXPLVWD�PHQHWHWllQ�S\ULWWlHVVl�SRLVWDPDDQ�NDOLXPLVWD�QRLQ���±������NXYD�
����
1LNNHOLKHNVDV\DQRIHUUDDWLQ� Nl\WW||Q� OLLWW\YLVVl� WXWNLPXNVLVVD� RQ� WRLVWDLVHNVL� NHVNLW\WW\�PDO�
OLQQXVWHQ�DYXOOD� VHOYLWWlPllQ�SURVHVVLQ�YDLNXWXNVLD�NRNR� WHKWDDQ�NORULGLWDVHLVLLQ� �0DOPEHUJ�
HW DO�� ������6XNDPWR�HW� DO�� �������7HNQLVLLQ� MD� WDORXGHOOLVLLQ�N\V\P\NVLLQ�HL�ROH� WRLVWDLVHNVL�
NXLWHQNDDQ�SXXWXWWX��
�



��

.XYD�����1DWULXPLQ�WDOWHHQRWWRDVWH�NDOLXPLQSRLVWRDVWHHQ�IXQNWLRQD�HUL�VHOHNWLL��YLV\\VDUYRLOOD�NlVLWHOWlHVVl�OHQWRWXKNDD�QLNNHOLKHNVDV\DQRIHUUDDWLOOD�VlKN|NHPL��DOOLVHVVD�HURWXVSURVHVVLVVD��6XNDPWR�HW�DO���������
�
������0XXW�OHQWRWXKNDSURVHVVLW�
�
(UL \KWH\NVLVVl� RQ� HKGRWHWWX� WDL� RWHWWX� Nl\WW||Q� XVHLWD� PXLWDNLQ� VRRGDNDWWLODQ� OHQWRWXKNDQ�
NlVLWWHO\SURVHVVHMD�� MRLOOD� RQ� S\ULWW\� MRNR� WHNHPllQ� VLLWl� P\\QWLNHOSRLVWD� WXRWHWWD�� YlKHQWl�
PllQ�OHQWRWXKNDQ�\PSlULVW|NXRUPLWXVWD��WDL�SRLVWDPDDQ�VLLWl�NDOLXPLD�WDL�NORULGLD��
�
)LQQLVK &KHPLFDOV�2\�RQ�SDWHQWRLQXW��6HSSlQHQ�������VRRGDNDWWLODQ�OHQWRWXKNDQ�NlVLWWHO\\Q�
PHQHWHOPlQ��MRVVD�WXKND�OLXRWHWDDQ�HQVLQ�YHWHHQ�MD�QDWULXPNDUERQDDWWL�PXXWHWDDQ�VXRODKDSSR�
OLVl\NVHOOl�NORULGLPXWRRQ��7lPlQ�MlONHHQ�VXOIDDWLQ�VDRVWXVNHPLNDDOL�OLVlWllQ�NORULGLPXRGRVVD�
�HVLP�%D&O�� &D&O����VDDWX�VXOIDDWWLVDNND�HURWHWDDQ�OLXRNVHVWD�MD�NORULGLSLWRLQHQ�OLXRV�RWHWDDQ�WDOWHHQ��
�
.\VHLVWl�PHQHWHOPll�RQ�WXWNLWWX�VHNl�ODERUDWRULR��HWWl�SLORW�PLWWDNDDYDVVD��WlUNHlQl�NULWHHULQl�
RQ SLGHWW\�PP�� VDDGXQ� QDWULXPNORULGLOLXRNVHQ� SXKWDXWWD��8VHLVVD� WDSDXNVLVVD� VLLWl� RQ� VDDWX�
ULLWWlYlQ�SXKGDVWD�HOHNWURO\\VLWHROOLVXXGHQ�UDDND�DLQHHNVL��3LORW�PLWWDNDDYDQ�NRNHLWD�RQ�WHKW\�
PXXWDPLHQ�NRWLPDLVWHQ� WHKWDLGHQ� OHQWRWXKNDQl\WWHLOOl��7XORNVLVWD�HL�ROH� MXONDLVWX�SDWHQWWLNX�
YDXVWHQ OLVlNVL�PXLWD� \NVLW\LVNRKWLD� WDL� \KWHHQYHWRMD��PXWWD� HVLPHUNLNVL�6RRGDNDWWLODSlLYLOOH�
RQ PDKGROOLVWD�VDDGD�)LQQLVK�&KHPLFDOV�OWD�QlLWl�NlVLWWHOHYl�HVLW\V��
�
$�� $KOVWURP�2\� RQ� SDWHQWRLQXW� �+HQULFVRQ� MD�.ODULQ� ������PHQHWHOPlQ�� MRVVD� OHQWRWXKNDD�
NlVLWHOOllQ�ULNNLYHG\OOl�QDWULXPVXOILGLQ�YDOPLVWDPLVHNVL���
�
(UllOOl� UXRWVDODLVHOOD� WHKWDDOOD�RQ�RWHWWX�Nl\WW||Q�SURVHVVL�� MRVVD� OHQWRWXKNDVWD�HURWHWDDQ�UDV�
NDVPHWDOOHMD� �HULW\LVHVWL�NDGPLXPLD�� VDRVWDPDOOD�S+�DOXHHOOD�����±��� �NXYD������5DVNDVPH�
WDOOLW� VLVlOWlYl� VDRVWXPD� YLHGllQ� YLKHUOLSHlVXRGDWXNVHHQ� MD� OHQWRWXKND� MRKGHWDDQ� YHVLVW||Q��
0HQHWHOPlOOl�RQ�YRLWX�SRLVWDD�QRLQ������OHQWRWXKNDQ�NDGPLXPLVWD��%M|UN�MD�(QJVWU|P��������



��

.XYD�����/HQWRWXKNDQ�SXKGLVWXVSURVHVVL�*UXY|QLQ�WHKWDDOOD�NDGPLXPLQ�MD�PXLGHQ��UDVNDVPHWDOOLHQ�SRLVWDPLVHNVL��%M|UN�MD�(QJVWU|P���������
�
.ORULGLQ�SRLVWDPLVHNVL�OHQWRWXKNDVWD�RQ�HKGRWHWWX�YLHOl�\KWl�PHQHWHOPll��YHVLIDDVL�YHVLIDDVL�
XXWWRD�VRSLYLHQ�SRO\PHHULHQ�OlVQlROOHVVD��3UDNDVK�MD�0RXGJLO�����D������E���(VLPHUNLNVL�RQ�
PDKGROOLVWD OLXRWWDD� OHQWRWXKNDD� SRO\HW\OHHQLJO\NROLQ� YHVLOLXRNVHHQ� VLWHQ�� HWWl� PXRGRVWXX�
NDNVL�HULOOLVWl�YHVLIDDVLD��WRLVHHQ�ULNDVWXX�QDWULXPVXOIDDWWL�MD�WRLVHHQ�SRO\HW\OHHQLJO\NROL��QDW�
ULXPNORULGLQ� MDNDDQWXHVVD� WDVDQ� QlLGHQ� IDDVLHQ� YlOLOOl�� 0HQHWHOPll� RQ� WRLVWDLVHNVL� WHVWDWWX�
YDLQ� ODERUDWRULRPLWWDNDDYDVVD�� MD� VLOOl� RQ� \KWl� NlVLWWHO\NHUWDD� Nl\WWlHQ� YRLWX� VDDYXWWDD� QDW�
ULXPNORULGLOOH���±�����Q�SRLVWXPD�QDWULXPVXOIDDWLQ�WDOWHHQRWRQ�ROOHVVD���±������
�
����/HQWRWXKNDQ�QDWULXPVXOIDDWLQ�P\\QWL�±�Q\N\WLODQQH�
�
.XWHQ HGHOWl�Nl\�LOPL��YDOWDRVD�OHQWRWXKNDQ�HULODLVLVWD�NlVLWWHO\SURVHVVHLVWD�RQ�NHKLWHWW\�NORUL�
GLQ SRLVWDPLVHNVL�NHPLNDDOLNLHUURVWD��MD�QLLOOH�RQ�OXRQWHHQRPDLVWD�SXKGLVWHWXQ�QDWULXPVXOIDDW�
WLYLUUDQ� SDODXWWDPLQHQ� WDNDLVLQ� NHPLNDDOLNLHUWRRQ��9DLQ�PXXWDPDVVD� WXQQHWXVVD� WDSDXNVHVVD�
RQ WRLVWDLVHNVL�ROOXW�S\UNLP\NVHQl�WXRWWDD�HURWHWXVWD�QDWULXPVXOIDDWLVWD�P\\QWLNHOSRLVWD�NHPL�
NDDOLD�PXXQ� WHROOLVXXGHQ�Nl\WW||Q��1lLVWlNLQ� VRYHOOXNVLVWD�RQ� WLHWRD�VDDWDYDQD�llULPPlLVHQ�
QLXNDOWL��
�
8XGHOOD� DXVWUDOLDODLVHOOD�7XPXWLQ� WHKWDDOOD�RVD� OHQWRWXKNDVWD�XXGHOOHHQNLWH\WHWllQ�YHVLOLXRN�
VHVWD�MD�P\\GllQ�VLYXWXRWWHHQD�WHKWDDQ�XONRSXROLVHHQ�Nl\WW||Q��6DOPHQRMD�MD�%HUJOXQG��������
.LWH\W\VSURVHVVLVWD��QDWULXPVXOIDDWLQ�HURWXVPllUlVWl�WDL�Nl\WW|NRKWHLVWD�HL�NXLWHQNDDQ�ROH�DQ�
QHWWX�WLHWRMD�MXONLVXXWHHQ��,WVH�WHKGDV�WXRWWDD�YDONDLVHPDWRQWD�VXOIDDWWLPDVVDD���������WRQQLD�
YXRGHVVD��
�
0LWl� LOPHLVLPPLQ� VRRGDNDWWLODQ� OHQWRWXKNDVWD�RQ� HURWHWWX� WDL� HURWHWDDQ� HGHOOHHQNLQ�QDWULXP�
VXOIDDWWLD�P\\QWLLQ�SDULOODNLQ�DPHULNNDODLVHOOD�VHOOXWHKWDDOOD��1LPLWWlLQ�.RVWLFN��������PDLQLW�
VHH�WDXOXNRQ����PXNDLVHW�V\QWHHWWLVHQ�QDWULXPVXOIDDWLQ�WXRWWDMDW��MRLVVD�UDDND�DLQH�RQ�PDKGRO�
OLVHVWL�MXXUL�OHQWRWXKND��
�



��
7DXOXNNR�����1DWULXPVXOIDDWLQ�YDOPLVWXV�VHOOXQ�NHLWRQ�\KWH\GHVVl�86$�VVD��.RVWLFN��������
9DOPLVWDMD� 7XRWDQWR��W�D� 5DDND�DLQH��SURVHVVL��
�0�3DSHU�&RUSRUDWLRQ��)W��0DGLVRQ��,$� ����� �6HOOXQ�YDOPLVWXV��
+DPSVKLUH�&KHPLFDOV��'HHU�3DUN��7;� ����� �6HOOXQ�YDOPLVWXV��
7DXOXNRVVD����HVLWHW\LVWl�QDWULXPVXOIDDWLQ�WXRWWDMLVWD��Nl\WHW\LVWl�SURVHVVHLVWD�MD�WXRWWHHQ�Nl\W�
W|NRKWHLVWD�HL�RQQLVWXWWX�O|\WlPllQ�OLVlWLHWRMD��9DUPXXWWD�HL�OLLRLQ�VDDWX�VLLWl��RQNR�OlKW|PDWH�
ULDDOLQD WRGHOODNLQ� VRRGDNDWWLODQ� OHQWRWXKND�� 7XRUHLGHQ�'��.RVWLFNLOWD� VDDWXMHQ� WLHWRMHQ�PX�
NDDQ� RQ� NXLWHQNLQ� LOPHLVWl�� HWWl�+DPSVKLUH�&KHPLFDOV�RQ� MR� OXRSXQXW�QDWULXPVXOIDDWLQ�YDO�
PLVWXNVHVWD��PXWWD��0�3DSHU�&RUSRUDWLRQ�MDWNDD�VLWl�HGHOOHHQ��
�
����/HQWRWXKNDQ�OLXRWXVPllUlW�NRWLPDDVVD�
�
0HWVlWHROOLVXXV�U\�Q�WRLPHNVLDQQRVWD�:DUWLRYDDUD�WHNL�YXRQQD������WXWNLPXNVHQ��MRVVD�VHOYL�
WHWWLLQ�VRRGDNDWWLODQ�OHQWRWXKNDQ�OLXRWXVPllUlW�YHVLVW|LKLQ��VHNl�DQDO\VRLWLLQ�NDLNLOWD�WHKWDLOWD�
NHUlW\LVWl�Ql\WWHLVWl�PP��UDVNDVPHWDOOLW� �YUW�� OXNX�������/LXRWXNVLLQ�OLLWW\Yl�N\VHO\�WXRWWL�VHX�
UDDYDW�SllWXORNVHW��
− .XXGHVWDWRLVWD�WHKWDDVWD�\KGHNVlQ�WHKGDVWD�OLXRWWL�OHQWRWXKNDD�YHVLVW||Q��
− /LXRWXNVHQ�NHVNLDUYR�ROL�����NJ�WV��YDLKWHOXYlOLQ�ROOHVVD��±���NJ�WV��
− <KWHHQVl�OHQWRWXKNDD�OLXRWHWWLLQ��Y���������������WRQQLD��
− 9LLVL WHKGDVWD�MRKWL�OLXRWHWXQ�OHQWRWXKNDQ�YHVLVW||Q�SXKGLVWDPRQ�NDXWWD��QHOMl�VXRUDDQ��
− <NVL�WHKGDV�WRLPLWWL�HURWHWXQ�OHQWRWXKNDQ�OLXRWXNVHQ�VLMDDQ�MlWHKXROWRDOXHHOOH��
�
6\NV\OOl������YDVWDDYD�N\VHO\�RVRLWHWWLLQ�NDLNLOOH�VHOOXWHKWDLOOH��PXWWD�DLYDQ�NDWWDYLD�YDVWDXN�
VLD HL�VDDWX��7XORVWHQ�SHUXVWHHOOD�YDLNXWWDD�NXLWHQNLQ�VLOWl��HWWl�OLXRWHWWDYDQ�OHQWRWXKNDQ�PllUl�
RQ NRNRQDLVXXWHQD�KLHPDQ�QRXVVXW��
�
5XRWVLQ� WLODQWHHVWD�RQ� WLHWRMD�PXXWDPDQ�YXRGHQ� WDNDD� �(N�HW�DO���������(VLPHUNLNVL�YXRQQD�
�����5XRWVLQ� WHKWDLOWD� OLXRWHWWLLQ� OHQWRWXKNDD�YHVLVW||Q�\KWHHQVl�������� WRQQLD��-DNDXPD�HUL�
WHKWDLGHQ�YlOLOOl�ROL�NXLWHQNLQ�KXRPDWWDYD��VLOOl�NROPH�WHKGDVWD�OLXRWWL� WXRVWD�PllUlVWl�SHUlWL�
�� ���� WRQQLD�� +LHPDQ� P\|KHPPLQ� 6DQJIRUV� MD� /DQGQHU� ������� DUYLRLYDW� OLXRWXVPllUlNVL�
5XRWVLVVD�\KWHHQVl��������WRQQLD��
�
���<+7((19(72�-$�-2+723bb7g.6(7�
�
����1DWULXPVXOIDDWLQ�YDOPLVWXV�MD�Nl\WW|�
�
1DWULXPVXOIDDWWL� RQ� PHUNLWWYl� HSlRUJDDQLQHQ� NHPLDQ� WHROOLVXXGHQ� SHUXVNHPLNDDOL�� MRQND�
PDDLOPDQPDUNNLQRLNVL� DUYLRLGDDQ� WlOOl� KHWNHOOl� UXQVDDW� QHOMl�PLOMRRQDD� WRQQLD�� 7lVWl�Pll�
UlVWl�(XURRSDQ�RVXXV�RQ�QRLQ�\NVL�NROPDVRVD��0DUNNLQRLGHQ�RQ�HQQXVWHWWX�OLVllQW\YlQ�MRSD�
��������WXKDQQHOOD� WRQQLOOD�YXRWHHQ������PHQQHVVl��.HVNHLVLPPlW�QDWULXPVXOIDDWWLD�Nl\WWl�
YlW� WHROOLVXXGHQ� DODW� RYDW� SHVXDLQH��� WHNVWLLOL��� ODVL�� MD� VHOOXWHROOLVXXV��8VHLPPDW� YDOPLVWDMDW�
PDUNNLQRLYDW� WXRWWHLWD�� MRLVVD� QDWULXPVXOIDDWWLSLWRLVXXV� RQ� QRLQ� ����±�������� .RWLPDDVVD�
QDWULXPVXOIDDWWLD� WXRWWDD� YDLQ� \NVL� YDOPLVWDMD�� 6lWHUL�� WXRWDQQRQ� ROOHVVD� QRLQ� ������� WRQQLD�
YXRGHVVD��6XXULQ�RVD�WlVWl�PHQHH�YLHQWLLQ��RVRLWWDHQ�YDUVLQ�SLHQWl�NRWLPDLVWD�NXOXWXVWD���



��

����/HQWRWXKND�QDWULXPVXOIDDWLQ�UDDND�DLQHHQD�
�
6RRGDNDWWLODQ�OHQWRWXKNDVWD�W\\SLOOLVHVWL�QRLQ���±����6XRPHVVD���±������RQ�QDWULXPVXOIDDW�
WLD�� PXLGHQ� NRPSRQHQWWLHQ� ROOHVVD� QDWULXPNDUERQDDWWLD�� QDWULXPNORULGLD�� MD� YDVWDDYLD� NDOL�
XP\KGLVWHLWl��/LVlNVL�OHQWRWXKNDVVD�RQ�SLHQLl�PllULl�PP��UDVNDVPHWDOOHMD��6HOODLVHQDDQ�OHQWR�
WXKND� HL� MXXULNDDQ� VRYHOOX�PXXQ� NHPLDQ� WHROOLVXXGHQ� Nl\WW||Q�� YDDQ� QDWULXPVXOIDDWLQ� SXK�
WDXVDVWH� RQ� QRVWHWWDYD� DLNDLVHPPLQ� PDLQLWXOOH� !������ ��Q� WDVROOH� �DLRWXVWD� Nl\WW|NRKWHHVWD�
ULLSSXHQ���(UlLVVl�Nl\WW|NRKWHLVVD��ODVL�� MD� WHNVWLLOLWHROOLVXXV��YRLWDLVLLQ�WRGHQQlN|LVHVWL�VDOOLD�
SLHQLl NDUERQDDWWL��MD�NORULGLPllULl��
�
/HQWRWXKNDQ� SXKGLVWDPLVHHQ� PXLVWD� NRPSRQHQWHLVWD�� HULW\LVHVWL� NDOLXPLVWD� MD� NORULGLVWD�� RQ�
NHKLWHWW\� MD� MDWNXYDDQ� Nl\WW||QNLQ� RPDNVXWWX� XVHLWD� YDLKWRHKWRLVLD� SURVHVVHMD�� /lKHV� SRLN�
NHXNVHWWD�QlLGHQ�WDYRLWWHHQD�RQ�NXLWHQNLQ�ROOXW�NDOLXPLQ�MD�NORULGLQ�SRLVWR�NHPLNDDOLNLHUURVWD��
MROORLQ�QDWULXPVXOIDDWWLYLUWD�RQ� W\\SLOOLVHVWL�SDODXWHWWX�NHPLNDDOLNLHUWRRQ��1lLWl�SURVHVVHMD�HL�
VLLV ROH�RSWLPRLWX�PDKGROOLVLPPDQ�SXKWDDQ��K\|W\Nl\WW||Q�VRYHOWXYDQ�QDWULXPVXOIDDWLQ�WXRW�
WDPLVHNVL�� 6LOWL� YRLGDDQ� QLLVWl� VDDWXMD� NRNHPXNVLD� K\|G\QWll� ODDMDOWL� HWVLWWlHVVl� NRWLPDDQ�
RORLKLQ�MD�WDUSHLVLLQ�PDKGROOLVLPPDQ�K\YLQ�VRYHOWXYLD�SURVHVVHMD��7lPl�NXLWHQNLQ�HGHOO\WWll��
HWWl HQVLQ� VHOYLWHWllQ� WDUNHPPLQ� PLKLQ� SXKWDXVDVWHHVHHQ� RQ� WDUNRLWXNVHQPXNDLVLQWD� S\UNLl�
�YUW��OXNX�������.RVND�QDWULXPVXOIDDWLOOH�HQQXVWHWDDQ�OlKLYXRVLNVL�OLVllQW\Yll�N\V\QWll��RQ�VR�
SLYDQ WXRWHU\KPlQ�MD�VLLKHQ�OLLWW\YLHQ�PDUNNLQRLGHQ�O|\W\PLVHOOH�DLQDNLQ�WHRUHHWWLVHW�PDKGRO�
OLVXXGHW��
�
0LNlOL�SXKWDDQ�QDWULXPVXOIDDWLQ�HURWWDPLQHQ� OHQWRWXKNDVWD�RVRLWWDXWXX�NDQQDWWDYDNVL�YDLKWR�
HKGRNVL�MD�WXRWWHHOOH�O|\GHWllQ�ULLWWlYLl�PDUNNLQRLWD��Mll�UDWNDLVWDYDNVL�RQNR�PLHOHNlVWl�S\UNLl�
SHUXVWDPDDQ�HVLPHUNLNVL�\NVL�SXKGLVWXVODLWRV�NRNR�PDDQ�VHOOXWHKWDLGHQ�WDUSHLVLLQ��SLHQHPSLHQ�
WHKGDV��WDL�DOXHNRKWDLVWHQ�ODLWRVWHQ�VLMDDQ��7lOO|LQ�WXOHH�P\|V�UDWNDLVWDYDNVL�WLHW\W�OHQWRWXKNDQ�
NlVLWWHO\\Q�OLLWW\YlW�RQJHOPDW��
�
6RRGDNDWWLODQ�OHQWRWXKNDQ�OXRQWHHQRPDLVLLQ�SLLUWHLVLLQ�NXXOXX�VHQ�KLHQRMDNRLQHQ��KHOSRVWL�S|�
O\lYl�HVLLQW\PLVPXRWR��PLKLQ�VDPDOOD�OLLWW\\�DOKDLQHQ�WLKH\V��7lPl�DLKHXWWDD�VXXULD��RVLQ�YLHOl�
UDWNDLVHPDWWRPLD�YDLNHXNVLD�OHQWRWXKNDQ�NlVLWWHO\OOH�MD�NXOMHWXNVHOOH��0DKGROOLVLD�YDLKWRHKWR�
MD� YRL� ROOD� VHQ� OLXRWXV� YHWHHQ��PXWWD� WlOO|LQ� JODXEHUVXRODQ� �GHNDK\GUDDWLQ��PXRGRVWXPLQHQ�
VLWRR VXXUHW�PllUlW�YHWWl��/DUR[�2\��+DDSDUDQWD�MD�7DQQHU�������RQ�NXLWHQNLQ�KDNHQXW�SDWHQW�
WLD� OHQWRWXKNDQ� WLLYLVW\VPHQHWHOPlOOH�� 7lPl�PHQHWHOPl� SHUXVWXX� WXKNDQ� OLHWWlPLVHHQ� OLXRN�
VHHQ��MRND�RQ�N\OOlLQHQ�WDL�OlKHV�N\OOlLQHQ�QDWULXPVXOIDDWLQ�VXKWHHQ��0XRGRVWXQXW�OLHWH�SXP�
SDWDDQ�SDLQHVXRWLPHHQ��MRVVD�QDWULXPVXOIDDWWL�HURWHWDDQ�QHVWHHVWl��.DOLXP�MD�NORULGL�ULNDVWXYDW�
VDPDOOD�QHVWHIDDVLLQ��
�
0XXW�PDKGROOLVHW�UDWNDLVXW�YRLYDW�OLLWW\l�OHQWRWXKNDQ�VLQWUDDPLVHHQ��YUW��6NULIYDUV�HW�DO��������
$QRQ� ������7HFKDNLMNDMRUQ�HW� DO�������� WDL� VRSLYDDQ�SHOOHW|LQWLLQ� WDL� UDNHLVWXNVHHQ��9DLNND�
MlONLPPlLVHW�PHQHWHOPlW�RYDW�HSlLOHPlWWl�QDWULXPVXOIDDWLQ�YDOPLVWXNVHVVD�WXQQHWWXD�WHNQLLN�
NDD�� O|\GHWWLLQ� NLUMDOOLVXXVKDNXMHQ� DYXOOD� QlLVWl� YDLQ� HVLPHUNLNVL� PXXWDPLD� YHQlMlQNLHOLVLl�
SDWHQWWHMD��HVLP��6RVKLQ�HW�DO��������=EDUVNLL�HW�DO��������(ODJLQ�HW�DO����������
�



��

9HVLVW|OLXRWXNVHQ�MD�QDWULXPVXOIDDWLQ�HURWWDPLVHQ�OLVlNVL�RQ�V\\Wl�YDUDXWXD�PXLKLQNLQ�YDLKWR�
HKWRLKLQ�SRLVWHWWDYDQ�OHQWRWXKNDQ�NlVLWWHOHPLVHNVL��.XRULNDWWLODQ�WXKNDOOD��WDL�\OHHQVl�SXXWXK�
NDOOD��RQ�VRRGDNDWWLODQ�OHQWRWXKNDVWD�SRLNNHDYLD�K\|G\QWlPLVPDKGROOLVXXNVLD��HULW\LVHVWL�PHW�
VlODQQRLWWHLGHQ�YDOPLVWXNVHVVD��HVLP��$QRQ��������������6DDUVDOPL�HW�DO��������-RUGDQ�HW�DO��
������ 2Q�WRLVWDLVHNVL�VHOYLWWlPlWWl��YRLWDLVLLQNR�WlOODLVWHQ�ODQQRLWWHLGHQ�YDOPLVWXNVHVVD�Nl\W�
Wll P\|V�SLHQLl�PllULl�VRRGDNDWWLODQ�OHQWRWXKNDD��2XOXQ�\OLRSLVWRVVD�RQ�WHROOLVXXGHQ�\PSl�
ULVW|WHNQLLNDQ� \NVLN|VVl� NXLWHQNLQ�PHQHLOOllQ� VHXUDDYDW�� WXKNLHQ� K\|G\QWlPLVWl� NlVLWWHOHYlW�
WXWNLPXVSURMHNWLW��
− 7HROOLVXXGHQ�SROWWRSURVHVVHLVVD�V\QW\YlQ�WXUYH��MD�SXXWXKNDQ�ODDGXQ�KDOOLQWD�MD�XXGHOOHHQ�

Nl\WW|PDKGROOLVXXGHW�2XOXQ�WDORXVDOXHHOOD�����������±������������
− -lWHNRPSRVWLW�UDNHLNVL�WXKNDVHRNVHOOD����������±�������������
− 0HWVlWHROOLVXXGHQ� WXKNLHQ� OXRNLWWHOX� K\|W\Nl\WW|WDUNRLWXNVHQ�PXNDDQ� �GLSORPLW\|� DMDOOD�

���������±������������
�
(GHOOlPDLQLWXW�KDQNNHHW�HLYlW�OLLW\�VXRUDQDLVHVWL�VRRGDNDWWLODQ�OHQWRWXKNDDQ��6LLWl�KXROLPDWWD�
RQ LOPHLVWl��HWWl�QLLGHQ�\KWH\GHVVl�V\QW\\�P\|V�OHQWRWXKNDQ�K\|G\QWlPLVHQ�NDQQDOWD�DUYRNDV�
WD XXWWD�WLHWlP\VWl��
�
����-DWNRWRLPHQSLWHHW�
�
0LNlOL�VRRGDNDWWLODQ�OHQWRWXKNDQ�OLXRWXVWD�YHVLVW|LKLQ�U\KG\WllQ�WXOHYDLVXXGHVVD�UDMRLWWDPDDQ�
MD� VLWHQ� VHQ� K\|W\Nl\WW||Q� NRKGLVWHWDDQ� \Kl� HQHPPlQ� RGRWXNVLD�� YRLYDW� VHXUDDYDW� WRLPHQ�
SLWHHW WXOOD�MDWNRVVD�N\VHHVHHQ���
− 3\ULWllQ� \KWHLVW\|K|Q� 6lWHULQ� NDQVVD�� VHOYLWHWllQ�PP��PDKGROOLVXXNVLD� OHQWRWXKNDQ� WRL�

PLWWDPLVHVWD�9DONHDNRVNHOOH�SXKGLVWXVWD�MD�PDUNNLQRLQWLD�YDUWHQ��
− 9HUWDLOODDQ�\NVLW\LVNRKWDLVHPPLQ�HUL�SXKGLVWXVSURVHVVLHQ�VRYHOWXYXXWWD�MD�WDORXGHOOLVXXWWD�

NRWLPDLVLOOH�OHQWRWXKNLOOH��S\ULWWlHVVl�WLHW\W�SXKWDXVYDDWLPXNVHW�Wl\WWlYLLQ�WXRWWHLVLLQ��
− 7DUYLWWDHVVD� VHOYLWHWllQ�PDKGROOLVXXNVLD� \KWHLVW\|K|Q� NRWLPDLVWHQ� VHOOXWHKWDLGHQ� NHVNHQ�

\KGHQ NHVNXVSXKGLVWDPRQ��PXXQ�NXLQ�6lWHULQ��SHUXVWDPLVHVWD��7lKlQ�OLLWW\\�P\|V�OHQWR�
WXKNDQ�NlVLWWHO\\Q�MD�NXOMHWXNVHHQ�OLLWW\YLHQ�WHNQLVWHQ�RQJHOPLHQ�UDWNDLVX��

− 6HOYLWHWllQ� WDUYLWWDHVVD�P\|V�PDKGROOLVXXGHW� OHQWRWXKNDQ� OLVllPLVHNVL�NXRULNDWWLODQ� WXK�
NDVWD�YDOPLVWHWWDYLLQ�PHWVlODQQRLWWHLVLLQ��

− 0LNlOL�RGRWXNVHW�P\\QWLNHOSRLVHQ�QDWULXPVXOIDDWLQ�WXRWWDPLVHVWD�WDL�ODQQRLWWHLVLLQ�Nl\W|V�
Wl�HLYlW� WRWHXGX��VXXQQDWDDQ�UHVXUVVLW� OHQWRWXKNDQ�NDDWRSDLNNDNHOSRLVXXGHQ�OLVllPLVHNVL��
.\VHHVHHQ�YRL�WXOOD�P\|V�OHQWRWXKNDQ�VDPDQDLNDLQHQ�NlVLWWHO\��HVLPHUNLNVL�VLQWUDDPDOOD��
VHOOXWHKWDDQ� PXLGHQ� NLLQWHLGHQ� MlWWHLGHQ� NDQVVD�� 7lOO|LQ� NDQQDWWDD� S\UNLl� \KWHLVW\|K|Q�
NRWLPDLVHQ�)LQQFDRQ�NDQVVD�� MRND�RQ�HULNRLVWXQXW� WHROOLVXXGHQ� MD�HQHUJLDWXRWDQQRQ�VLYX�
WXRWWHLGHQ� WXRWWHLVWDPLVHHQ� MD�K\|W\Nl\WW||Q��ZZZ�ILQQFDR�IL���<ULW\NVHQ�PHUNLWWlYLPSLl�
RVDNNHHQRPLVWDMLD�RYDW�0�UHDO�2\M��6WRUD�(QVR�2\M��MD�830�.\PPHQH�2\M���

�



��

���9,,77((7�
�
$OIDVVL�=%�������7KH�VHSDUDWLRQ�RI�HOHFWURO\WHV�LQ�DTXHRXV�VROXWLRQ�E\�PLVFLEOH�RUJDQLF�VRO�
YHQWV��6HS��6FL��7HFKQ�����������������±�����
�
$QRQ� ������/HQ]LQJ�$*��3DS��gVWHUUHLFK�������������±����
�
$QRQ� ������3HOOHWL]LQJ�ZLOO�EH�HQYLURQPHQWDO�FRXS��3XOS�3DS��(XU����������������
�
$QRQ� ������(FRF\FOLF�SXOS�PLOO��D�0,675$�ILQDQFHG�UHVHDUFK�SURJUDP��)LQDO� UHSRUW������
������.$0�UHSRUW�$���������������V����OLLWW��>VDDWDYDQD�P\|V�UXRWVLQNLHOLVHQl@��
�
$QRQ� ����D�� ����� VWDWLVWLFV� RQ� LQGXVWULDO�ZDVWHV�JHQHUDWLRQ� DQG� WKHLU� XWLOL]DWLRQ� LQ�SXOS�	�
SDSHU�PLOOV�LQ�-DSDQ�>MDSDQLQNLHOLQHQ��HQJO��\KWHHQYHWR@��-DS��7DSSL�-�����������������±����
�
$QRQ� ����E��1D2+�D�VRRGDNDWWLODQ�WXKNDVWD�>O\K\W�XXWLQHQ@��977�([HUJLD���������
�
$[HJDUG�3�MD�%DFNOXQG�%�������6ROLG�ZDVWH�IURP�SXOSLQJ�SURFHVV��0LQLPL]DWLRQ�DQG�FRQYHU�
VLRQ WR�XVHIXO�E\�SURGXFWV��,QYHVW��7HF��3DS������������������±����
�
%DFNPDQ�5��6NULIYDUV�%�-��+XSD�0��6LLVNRQHQ�3�MD�0lQW\QLHPL�-�������)OXH�JDV�FKHPLVWU\�LQ�
UHFRYHU\�ERLOHUV�ZLWK�KLJK�OHYHOV�RI�FKORULQH�DQG�SRWDVVLXP��,QWHUQDWLRQDO�&KHPLFDO�5HFRYHU\�
&RQIHUHQFH��7RURQWR��&DQDGD��$SULO���±����������%RRN�$��$��±$�����
�
%HUJVWU|P�8�������,QFUHDVHG�SXOS�SURGXFWLRQ�LQ�$UDFUX]�&HOXORVH�6$��H[SHULHQFHV�IURP�5%�
UHWURILWV�DQG�DVK�OHDFKLQJ��6RRGDNDWWLODSlLYl��+HOVLQNL����������������V��
�
%HUU\�5�������)L[HG�UHVLQ�EHG�WHFKQRORJLHV�IRU�FKHPLFDO�SXOS�PLOO�V\VWHP�FORVXUH��,QW��3DSLHU�
ZLUWVFK���������������±����
�
%M|UN�0�MD�(QJVWU|P�,�������+DQGOLQJ�RI�QRQ�SURFHVV�HOHPHQWV�IRU�LPSURYHG�UXQQDELOLW\�DQG�
UHGXFHG�HQYLURQPHQWDO�LPSDFW��3XOS�3DS��&DQ�����������������±����
�
%ODFNZHOO %�MD�+LW]URWK�$������ 5HF\FOH�RI�EOHDFK�SODQW�H[WUDFWLRQ�VWDJH�HIIOXHQW�WR�WKH�NUDIW�
OLTXRU� F\FOH�� D� WKHRUHWLFDO� DQDO\VLV�� ,QWHUQDWLRQDO� &KHPLFDO� 5HFRYHU\� &RQIHUHQFH�� 6HDWWOH��
:$��86$��-XQH��±����������%RRN�������±�����
�
%URZQ &-��5XVVHU�$��3DOHRORJRX�0��7KRPSVRQ�5�MD�-HPDD�1�������&KORULGH�UHPRYDO�IURP�
NUDIW OLTXRUV� XVLQJ� LRQ� H[FKDQJH� WHFKQRORJ\�� ,QWHUQDWLRQDO� (QYLURQPHQWDO� &RQIHUHQFH� DQG�
([KLELW��9DQFRXYHU��&DQDGD��$SULO��±���������%RRN��������±������
�
%URZQ &-��6KHHG\�0��3DOHRORJRX�0�MD�7KRPSVRQ�5�������1RYHO� LRQ�H[FKDQJH�NLGQH\V�IRU�
PLOO�FORVXUH��,QWHUQDWLRQDO�(PHUJLQJ�7HFKQRORJLHV�&RQIHUHQFH��2UODQGR��)/��86$��0DUFK��±
����������6HVVLRQ��������V��
�
%URZQ &-��6KHHG\�0��3DOHRORJRX�0�MD�7KRPSVRQ�5�������,RQ�H[FKDQJH�WHFKQRORJLHV�IRU�WKH�
PLQLPXP�HIIOXHQW�NUDIW�PLOO��3XOS�3DS��&DQ�����������������±����



��

&DQRYDV�59� MD�0DSOHV�*�������%OHDFK�SODQW�FORVXUH�ZLWK� WKH�%)5 SURFHVV�� ,QWHUQDWLRQDO�
1RQ�FKORULQH�%OHDFKLQJ�&RQIHUHQFH��$PHOLD� ,VODQG��)/��86$��0DUFK��±���������SDSHU������
�� V��
�
&DQRYDV�59� MD�0DSOHV�*� ������&KDPSLRQ¶V�%)5�SURFHVV�RSHQV�GRRU� WR�NUDIW�EOHDFK�SODQW�
FORVXUH� 7HRNVHVVD��$GYDQFHV�LQ�EOHDFKLQJ�WHFKQRORJ\��/RZ�$2;�WHFKQRORJLHV�IRU�FKHPLFDO�
DQG UHF\FOHG�ILEHUV��WRLP��3DWULFN�./���0��)UHHPDQ�,QF��6DQ�)UDQFLVFR��V�����±�����
�
&DURQ -5� MD� 'HODQH\� *� ������ ,QLWLDO� OHDUQLQJV� IURP� WKH� %)5� GHPRQVWUDWLRQ�� 0LQLPXP�
(IIOXHQW 0LOOV�6\PSRVLXP��6DQ�)UDQFLVFR��&$��86$��2FWREHU���±������������±����
�
&DURQ -5�MD�)OHFN�-�������7KH�QH[W�VWHS�WRZDUG�FORVXUH�RI�D�EOHDFKHG�NUDIW�PLOO��WKH�EOHDFK�
ILOWUDWH�UHF\FOH�SURFHVV��(QJLQHHULQJ�&RQIHUHQFH��'DOODV��7;��86$��6HSWHPEHU���±����������
%RRN ������±�����
�
&DURQ -5�MD�:LOOLDPV�/'�������'HVLJQ�DQG�LQWHJUDWLRQ�RI�WKH�EOHDFK�ILOWUDWH�UHF\FOH�SURFHVV��
0LQLPXP (IIOXHQW�0LOOV�6\PSRVLXP��$WODQWD��*$��86$��-DQXDU\���±�������������±�����
�
&DURQ -5�MD�:LOOLDPV�/'�������&ORVHG�SXOS�EOHDFKLQJ�ZLWK�WKH�%)5�SURFHVV��3DS��$VLD����
������������±����
�
'HUODQH\�*�MD�3DWHO�-&$�������/RZ�VDOW�GLHW�SODQ�IRU�WKH�NUDIW�UHFRYHU\�F\FOH��,QWHUQDWLRQDO�
(QJLQHHULQJ�&RQIHUHQFH��0LDPL��)/��86$��6HSWHPEHU���±����������%RRN�������±�����
�
'KDU� -.��0HKWD� 6.� MD�.XPDU�1� ������ 7KHFKQLFDO� JUDGH� DQK\GURXV� VRGLXP� VXOSKDWH� IURP�
7VRNDU�/DNH�GHSRVLWV��5HV��,QG�����������������±�����
�
'LJyQ�6�������%)5��EOHDFK�ILOWUDWH�UHF\FOH��,QYHVW��7HF��3DS�������������������±�����
�
'ULHVHQ� 0� ������ $SSOLFDWLRQ� RI� WKH� WKHUPDO� SURFHVV� WHFKQLTXH� WR� HIIOXHQW� SUREOHPV�� %ULW��
&KHP� (QJ������������������������±������
�
'XFH\�0�����D��&KHPLFDOV�KHOS�WR�LPSURYH�TXDOLW\�DQG�HIILFLHQF\�LQ�8�6��SDSHU�PLOOV��3XOS�
3DS� ���������������±����
�
'XFH\�0�����E��&DQDGLDQ�SXOS�DQG�SDSHU�LQGXVWU\�LQFUHDVHV�FKHPLFDO�XVHV�LQ����������3XOS�
3DS� ���������������±����
�
'XFH\�0�������7UDGLWLRQDO�1D�6�EDODQFH��EDWWOHJURXQG�IRU�FRPPRGLW\�VXSSOLHUV��3XOS�3DS�����
���������������
�
(DUO 3)�MD�/DZOHVV�')�������5HFRYHU\�RI�VRGLXP�FKORULGH�IURP�D�NUDIW�SXOS�PLOO�IRU�UH�XVH�
LQ EOHDFKLQJ�FKHPLFDO�PDQXIDFWXUH�� ,QWHUQDWLRQDO�3XOS�%OHDFKLQJ�&RQIHUHQFH��+HOVLQNL��)LQ�
ODQG� -XQH��±���������%RRN�������±�����
(N 0�� 3DOYDOO� %�� 5|WWRUS� -� MD� 6XQGTYLVW� -�2� ������$YIDOO� IUnQ� VNRJVLQGXVWULQ� ±�PlQJGHU��
VDPPDQVWlWWQLQJ�RFK�RPKlQGHUWDJDQGH��,9/�UDSSRUW�%����������V��



��

(N 0�MD�6XQGTYLVW�-�2�������6NRJVLQGXVWULHOOW�DYIDOO��LGpHU�DQJnHQGH�XWWQ\WWMDQGH�RFK�RPKlQ�
GHUWDJDQGH��,9/�UDSSRUW�%����������V����OLLWW��
�
(ODJLQ� 97�� 6DNKDURY� 99� MD� 8FKYDWRY� ))� ������ 5DNHLVWHWWX� QDWULXPVXOIDDWWL� >YHQlMlQNLHOL�
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*DUUHWW� '(� ������ 6RGLXP� VXOIDWH�� +DQGERRN� RI� GHSRVLWV�� SURFHVVLQJ�� SURSHUWLHV�� DQG� XVH��
$FDGHPLF�3UHVV��/RQGRQ������V��
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