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³>���@�D�TXHVWmR�GDV�SROtWLFDV�S~EOLFDV�HP�UHODomR�DR�VHFWRU�
FDPSRQrV��4XH�PRGHOR�WHFQROyJLFR�VH�SURFXUD�GLIXQGLU�
H�FRQWULEXLU�SDUD�FRQVROLGDU"�4XDO�R�PRGHOR�IXQGLiULR�D�

FRQVROLGDU�SDUD�FDGD�IDPtOLD"´

�%DSWLVWD��������7HUUDV�GH�0DQGLRFD��D�HFRQRPLD�GH�

,1752'8d®2

H� GHVWLQR� GRV� FDPSRQHVHV�� %DSWLVWD� ������� LQWHUURJD�VH� TXDQWR� DR� PRGHOR�
WHFQROyJLFR�TXH�HVVDV�SROtWLFDV�SURFXUDP�GLIXQGLU�H�FRQWULEXLU�SDUD�FRQVROLGDU��
(VVD�TXHVWmR�p�UHOHYDQWH�HP�$QJROD�RQGH�RV�FDPSRQHVHV��IUHTXHQWHPHQWH�HP�
VLWXDomR�GH�SREUH]D��SUDWLFDP�XPD�DJULFXOWXUD�GLWD�UXGLPHQWDU�H�FRQVWLWXHP�XPD�
SDUWH�VXEVWDQFLDO�GD�SRSXODomR��,'$��������

GRV�PRGHORV�WHFQROyJLFRV�H�GD�DGRSomR�GH�LQRYDo}HV�WpFQLFDV��H�EDVHLDP�VH�
QXP�HVWXGR�GH�FDVR�GH�FDPSRQHVHV�GH�0DODQMH��UHDOL]DGR�QR�kPELWR�GR�SURMHFWR�
3$3'$5��HP�TXH�VH�FDUDFWHUL]DUDP�RV�VHXV�VLVWHPDV�GH�FXOWLYR��VLVWHPDV�GH�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

���3URIHVVRUD�GR�,QVWLWXWR�6XSHULRU�GH�$JURQRPLD�GD�8QLYHUVLGDGH�GH�/LVERD
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

SURGXomR�H�DWLWXGHV�IDFH�j�LQRYDomR���

HP� WRUQR�GRV�PRGHORV� WpFQLFRV�� VHXV�REMHFWLYRV�GH�SURGXomR��H�SURFHVVRV�GH�
LQRYDomR� UHODFLRQDGRV�� 6HJXH�VH�� HP� ���� D� FDUDFWHUL]DomR� GRV� VLVWHPDV� GH�
SURGXomR�DJUtFRODV�H�VLVWHPDV�GH�FXOWLYR�GH�FDPSRQHVHV�GH�0DODQMH�H��HP�����
GDV� VXDV� DWLWXGHV� H� SUiWLFDV� HP� IDFH� GH� LQRYDo}HV� FRPR� R� WUDFWRU�� D� WUDFomR�
DQLPDO��RV�DGXERV�H�R�PRLQKR��$�GLVFXVVmR�GRV�UHVXOWDGRV�REWLGRV�HP�FDGD�XP�
GHVWHV�GRLV�~OWLPRV�SRQWRV��DQWHFHGH�DV�EUHYHV�QRWDV�FRQFOXVLYDV�FRP�TXH�VH�
WHUPLQD���

$� PHWRGRORJLD� VHJXLGD� QD� UHFROKD� GH� LQIRUPDomR� SDUD� D� FDUDFWHUL]DomR�
GH� SUiWLFDV� H� DWLWXGHV� LQFOXLX�� D� DSOLFDomR�GH� ����TXHVWLRQiULRV� UHSDUWLGRV� SRU�
GRLV�LQTXpULWRV��R�SULPHLUR�GLULJLGR�j�DQiOLVH�GD�HFRQRPLD�GDV�IDPtOLDV�H�GR�VHX�
VLVWHPD�GH�SURGXomR� ����� LQTXLULGRV��H�R�VHJXQGR�GLULJLGR�jV�DWLWXGHV�SHUDQWH�
D� LQRYDomR� ����� LQTXLULGRV��� R�DFRPSDQKDPHQWR�DR� ORQJR�GH�XP�DQR�DJUtFROD�
GH�XPD�DPRVWUD�GH�FLQFR�H[SORUDo}HV�IDPtOLDV�SDUD�UHJLVWR�H�UHFRQVWLWXLomR�GRV�
VLVWHPDV�GH�FXOWLYR��H�RV�UHJLVWRV�GH�XP�DQR�GH�DFWLYLGDGH�GRV�PRLQKRV�LQVWDODGRV�
QR�kPELWR�GR�3$3'$5���

����&$0321(6(6��08'$1d$�7e&1,&$�(�,129$d®2

$� SDUWLU� GD� GpFDGD� GH� ������ R� UHFRQKHFLPHQWR� GD� SHJDGD� DPELHQWDO� GR�
PRGHOR�TXtPLFR�PHFkQLFR��WDO�FRPR�DSOLFDGR�QRV�SDtVHV�GHVHQYROYLGRV�RX�QD�VXD�
YDULDQWH�GH�UHYROXomR�YHUGH�QRV�SDtVHV�HP�GHVHQYROYLPHQWR��OHYRX�D�TXHVWLRQDU�

FRQMXJDomR�FRP�D�QHFHVVLGDGH�GH�DXPHQWR�GD�SURGXomR�DOLPHQWDU��FRP�SUHYLV}HV�

DR�&DUORV�&DEUDO�SHOD�LQWURGXomR�j�OHLWXUD�GRV�VLVWHPDV�GH�FXOWXUD�GH�FDPSRQHVHV�GH�0D�

ODQMH��H�D�)HUQDQGR�%DSWLVWD�SHOR�GHVEUDYDU�GD�HFRQRPLD�GHVVHV�FDPSRQHVHV�TXH�SHUPLWLX�

HQTXDGUDU�R�REMHFWLYR�GR�WH[WR��$�WRGRV�RV�TXH�LQWHJUDUDP�D�YLVLWD�GH�WHUUHQR�GH�PDLR�GH�

������R�PHX�UHFRQKHFLPHQWR�SHOD�SDUWLOKD�GXPD�H[SHULrQFLD�LQROYLGiYHO�

�����&RQWRX�VH�FRP�R�DSRLR�GH�$OH[DQGUD�1HYHV�QR�DSXUDPHQWR�GRV�4XDGURV���D����H�

GH�+HOHQD�3LQWR�H�3HGUR�5LR�SDUD�D�HODERUDomR�GDV�)LJXUDV���H����2�PHX�DJUDGHFLPHQWR�

HVWHQGH�VH�j�$QD�6LOYD�SHOR�HPSHQKR�QD�RUJDQL]DomR�GR�WH[WR�

�����3DUD�XPD�GHVFULomR�PDLV�GHWDOKDGD�GRV�GRLV�LQTXpULWRV�UHDOL]DGRV��GR�DFRPSDQKD�

PHQWR��H�GR�UHJLVWR�GD�DFWLYLGDGH�GRV�PRLQKRV��YHMD�VH�UHVSHFWLYDPHQWH��%DSWLVWD���������

3LQWR�H�5LR������D��H�3LQWR�H�5LR������E��

PRQWDJHP�SDSGDU�LQGG������ ����������������
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QD�iUHD�DJUtFROD�H[LVWHQWH��*RGIUD\��������*DUQHWW�HW�DO���������-D\QH�HW�DO����������
(VVD� p� WDPEpP� D� WyQLFD� GR� GHEDWH� VREUH� D�PXGDQoD� WpFQLFD� D� SURPRYHU� HP�
ÈIULFD�D�VXO�GR�6DKDUD��$66���6DQFKH]�HW�DO���������5DL�HW�DO���������'XJXp�HW�DO���
������3UHWW\�HW�DO���������7LWWRQHOO�H�*LOOHU��������9DQODXZH�HW�DO���������.DVVLH�HW�

������,QWHQVLILFDomR�VXVWHQWiYHO��XP�FRQVHQVR�DSDUHQWH

VHP�FRPSURPHWHU�D�DSWLGmR�GR�VLVWHPD�D�PDQWHU�D�VXD�SUySULD�FDSDFLGDGH�GH�
SURGXomR��%RQQ\��������5DL�HW�DO���������*DUQHWW�HW�DO����������$SDUHQWHPHQWH�PDLV�
FRQVHQVXDO�TXH�RXWUDV�QRo}HV�VXUJLGDV�DQWHULRUPHQWH�DSHQDV�SRUTXH��WDO�FRPR�D�

R�PRGR�GH�R�DWLQJLU��H�TXH�WpFQLFDV�GHYHP�VHU�XWLOL]DGDV��*DUUHWW�HW�DO����������
4XDQGR�VH�ROKD�PDLV�GH�SHUWR��DV�WpFQLFDV�SURSRVWDV�YDULDP�FRQVLGHUDYHOPHQWH�

H�R�PHVPR�VH�SRGH�PHVPR�GL]HU�DWp�GR�REMHFWLYR��&RPHoDQGR�SRU�HVWH��OHPEUD�
VH�R�GHEDWH�HQWUH�ODQG�VSDULQJ�H�ODQG�VKDULQJ��QRPHDGDPHQWH�HP�FRQWH[WRV�FRP�
LPSRUWDQWHV�YDORUHV�QDWXUDLV�RQGH�D� WHUUD�DUiYHO�VH�H[SDQGH�HP�GHWULPHQWR�GD�

FRPSDWtYHO�FRP�D�SUHVHUYDomR�DPELHQWDO�H�FRQVHUYDomR�GD�ELRGLYHUVLGDGH��*UHHQ�

4XDQWR� jV� WpFQLFDV� H� DRV� UHIHUHQFLDLV� HP� TXH� VH� RUJDQL]DP�� LQYRFDP�

VXD� RSHUDFLRQDOL]DomR�� 1DV� GXDV� SULPHLUDV�� HVVH� SURSyVLWR� FRQVHJXH�VH��
UHVSHFWLYDPHQWH�� FRP�D�SUHVHUYDomR�GRV� VLVWHPDV�GH�SURGXomR� WUDGLFLRQDLV�� H�

XWLOL]DomR�GRV�LQSXWV�

WHFQROyJLFR�HP�TXH�VH�SURPRYH�XPD�YLVmR�KROtVWLFD��SHOR�HVWXGR�GR�HFRVVLVWHPD��
HP�FRQWUDSRQWR�DR�UHGXFLRQLVPR�GD�HQJHQKDULD�JHQpWLFD��$OWLHUL��������9DQORTXHUHQ�
H�%DUHW���������$� IHUWLOLGDGH�GR�VROR��D�SURGXWLYLGDGH�H�D�SURWHFomR�GH�FXOWXUDV�
GHSHQGHP� GDV� LQWHUDFo}HV� HFROyJLFDV� H� VLQHUJLDV�� HP� VLVWHPDV� GH� SURGXomR�

YHJHWDO�H�DQLPDO��+DYHUNRUW�H�5HLMQWMHV��������$OWLHUL�H�7ROHGR���������3RVWXOD�VH�
R�QmR�XVR��RX�FRQWHQomR�QR�XVR��GH�UHFXUVRV�QmR�UHQRYiYHLV��FRPR�SHVWLFLGDV�H�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

IHUWLOL]DQWHV�TXtPLFRV��H� WHQGH�D�DVVRFLDU�VH�D�VXVWHQWDELOLGDGH�j� OLPLWDomR�GRV�

FRQVHTXHQWH�UHGXomR�GH�LPSDFWHV�DPELHQWDLV��WDO�FRPR�GHVFULWD�SRU�%RQQ\�H�'DXFp�

0XQGLDO���������&RQVLGHUiYHO�GHVWDTXH�p�QHOH�FRQIHULGR�jV�QRYDV�ELRWHFQRORJLDV�
GH�SULPHLUD�H�VHJXQGD�JHUDomR��GH�TXH�VmR�H[HPSOR��UHVSHFWLYDPHQWH��R�FXOWLYR�

D� XWLOL]DomR� GD� JHQyPLFD� QD� REWHQomR� GH� LQIRUPDomR� GRV� JHQHV� FRP� YLVWD� D�
PHOKRUDU�XPD�GDGD�FDUDFWHUtVWLFD��FRPR�QR�FDVR�GRV�RUJDQLVPRV�JHQHWLFDPHQWH�

DERUGDJHQV� DJUR�HFROyJLFDV� GHVWLQDGDV� D� ³UHGX]LU� R� XVR� GH� IDFWRUHV� QmR�

FKDQFHOD� GD� )$2� H� GLULJLGD� j� H[SORUDomR� GH� SHTXHQD� HVFDOD�� UHLYLQGLFD� XPD�
DERUGDJHP�HFRVVLVWpPLFD�EDVHDGD�QR�FRQWULEXWR�GD�QDWXUH]D�SDUD�R�FUHVFLPHQWR�
GRV�FXOWLYRV�±�PDWpULD�RUJkQLFD�GR�VROR��UHJXODomR�GR�FDXGDO�GH�iJXD��SROLQL]DomR�
H� GHSUHGDomR� QDWXUDO� GDV� SUDJDV� ±� H�� QmR� REVWDQWH�� SURS}H� DSOLFDU� IDFWRUHV�
LQGXVWULDLV� QR� PRPHQWR� SUHFLVR� H� QD� TXDQWLGDGH� DGHTXDGD� �5DL� HW� DO��� �������

GDV� WHFQRORJLDV� GH� LQIRUPDomR� RX�PHVPR� GD� HQJHQKDULD� JHQpWLFD�� DLQGD� TXH�

OHYDGD�D�FDER�SHOR�,$$67'��,QWHUQDWLRQDO�$VVHVVPHQW�RI�$JULFXOWXUDO�.QRZOHGJH��
6FLHQFH� DQG� 7HFKQRORJ\� IRU� 'HYHORSPHQW�� TXH� UHFRPHQGD� PDLRU� VXSRUWH� jV�
DERUGDJHQV� DJURHFROyJLFDV�� FRQVLGHUDGDV� FRP� XP� JUDQGH� SRWHQFLDO� SDUD� D�
DJULFXOWXUD�PXQGLDO��VHQGR�R�SDSHO�GD�HQJHQKDULD�JHQpWLFD�R�~QLFR�HOHPHQWR�GH�

DO����������

������$�PXGDQoD�WHFQROyJLFD�H�D�DGRSomR�GH�LQRYDo}HV

9iULDV�VmR�DV�DERUGDJHQV�GD�LQRYDomR�DJUtFROD�SURSRVWDV�DR�ORQJR�GRV�~OWLPRV�

DERUGDJHQV�DUWLFXODP�VH�DPL~GH�FRP�GLVWLQWRV�PRGHORV�WpFQLFRV�H�SHUVSHFWLYDV�
DQWDJyQLFDV�VREUH�R�GHVHQYROYLPHQWR��GHVLJQDGDPHQWH�D�PRGHUQL]DomR�H�D�YLD�
HQGyJHQD��$UQDOWH��������%DSWLVWD��������

SUHGRPLQDQWHV�DWp�j�GpFDGD�GH�������DV�LQRYDo}HV�VmR�SURGX]LGDV�QRV�FHQWURV�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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GH�SHVTXLVD��TXH�DV�WUDQVIHUHP�DRV�H[WHQVLRQLVWDV��TXH�SRU�VHX�WXUQR�DV�GLYXOJDP�
MXQWR� GRV� DJULFXOWRUHV�� HQFDUDGRV� FRPR�PHURV� UHFHSWRUHV��&RQVLGHUD�VH� TXH�D�
GLIXVmR�GDV�LQRYDo}HV�RFRUUH�DWUDYpV�GD�FRPXQLFDomR�HQWUH�UHGHV�GH�IDPLOLDUHV��
YL]LQKRV�RX�DPLJRV��H�D�QmR�DGRSomR�p�UHVXOWDGR�GH�XPD�DWLWXGH�PDLV�UHWDUGDWiULD�
RX�PHVPR�DYHVVD�j�PXGDQoD�H[SOLFiYHO�SHORV�DWULEXWRV�GR�DJULFXOWRU� �)HGHU�HW�

DQiOLVH��H�D� LQRYDomR�YHP�GH�IRUD��HP�FRQIRUPLGDGH�FRP�RV�SUHVVXSRVWRV�GDV�
WHRULDV�GR�GHVHQYROYLPHQWR�SHOD�PRGHUQL]DomR�H�D�LQGXVWULDOL]DomR�GD�DJULFXOWXUD��

'H�HQWUH�DV�DERUGDJHQV�TXH�VH�RS}HP�D�HVWD�YLVmR�OLQHDU��PHQomR�SDUWLFXODU�p�
GHYLGD�D�&KDPEHUV�H�VHXV�GLVFtSXORV�TXH�VXEVWLWXHP�D�SHUSHFWLYD�GD�GLIXVmR�SHOR�

ELRItVLFDV�� HFRQyPLFDV� H� VRFLDLV� HQWUH�� SRU� XP� ODGR�� HVWDo}HV� GH� SHVTXLVD��
H� DJULFXOWRUHV� ULFRV� HP� UHFXUVRV� H�� SRU� RXWUR� ODGR�� RV� FDPSRQHVHV� SREUHV��
FRQVLGHUDP�TXH�D�QmR�DGRSomR�VH�H[SOLFD�SHOR�GHVDMXVWDPHQWR�GD�LQRYDomR�jV�
FRQGLo}HV�PDLV�FRPSOH[DV�H�GHVIDYRUiYHLV�GHVWHV�~OWLPRV��&KDPEHUV�H�*KLOG\DO��

GHYHP� VHU� HVWDEHOHFLGDV� DWHQGHQGR� jV� QHFHVVLGDGHV� H� SUREOHPDV� ORFDLV��
GLDJQRVWLFDGRV�QR�FRQWH[WR�H�QD�SHUFHSomR�GRV�FDPSRQHVHV��&RP�D�UHGXomR�GD�

VREUHWXGR��D�PLQLPL]DomR�GH�GDQRV�DPELHQWDLV��5HLMQWMHV�HW�DO���������+DYHUNRUW�
H�5HLMQWMHV���������$�YDORUL]DomR�GD�WUDGLomR��H�GRV�VDEHUHV�ORFDLV��SUHWHQGHQGR�
WLUDU�SDUWLGR�GRV�UHFXUVRV�WHUULWRULDLV��ELROyJLFRV��KXPDQRV�H�VRFLDLV��FRQIHUH�OKHV�
DOJXPD�VLQWRQLD�FRP�D�YLD�GR�GHVHQYROYLPHQWR�HQGyJHQR��&KDPEHUV����������

1DV� GXDV� ~OWLPDV� GpFDGDV�� WRPD� IRUPD� R� TXDGUR� GH� DQiOLVH� GRV� VLVWHPDV�

FRPR� LQFUXVWDGR� QXP� FRQWH[WR� VRFLDO�� SROtWLFR�� HFRQyPLFR� H� DJUR�HFROyJLFR��

2V� DJULFXOWRUHV�� URWXODGRV� GH� SLRQHLURV� RX� UHWDUGDWiULRV� QD� DERUGDJHP� GD�

H�GH�H[SUHVVDU�SURFXUD�GH�LQRYDomR��(QTXDQWR�D�FKDYH�GR�VXFHVVR�QD�SULPHLUD�
DERUGDJHP�UHVLGLD�QD�PXGDQoD�GH�FRPSRUWDPHQWR�GR�DJULFXOWRU��H�QD�VHJXQGD�
UHVXOWDYD� GR� VHX� HPSRGHUDPHQWR�� QHVWD� ~OWLPD� SHUVSHFWLYD� SUHQGH�VH� FRP� D�
PXGDQoD�LQVWLWXFLRQDO�H�D�FDSDFLGDGH�GH�LQRYDomR��.OHUN[�HW�DO���������

([SHULPHQWDGRUHV� RX� SDUFHLURV�� FDEH� j� DQiOLVH� GRV� VLVWHPDV� GH� SURGXomR�
DJUtFROD�� QDV� VXDV� YDULDQWHV� IUDQFyIRQD� RX� DQJOR�VD[yQLFD� �&RFKHW�� ������� XP�
SDSHO�UHOHYDQWH�QR�DFRPSDQKDPHQWR�GD�WRPDGD�GH�GHFLVmR�GRV�DJULFXOWRUHV�SDUD�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

³FRQFHEHU�H�RSHUDU�DV�PXGDQoDV� WpFQLFDV�H�RUJDQL]DWLYDV�PDLV�DGDSWDGDV�DRV�
VHXV�PHLRV�H�DRV�VHXV�REMHFWLYRV��HP�FRQWH[WRV�HFRQyPLFRV�H�HFROyJLFRV�FDGD�

����&$0321(6(6�(�7(&12/2*,$��3UiWLFDV�DJUtFRODV�HP�0DODQMH

0XLWRV�GRV�WUDoRV�GH�FDUDFWHUL]DomR�GRV�VLVWHPDV�GH�SURGXomR�H�GH�FXOWLYR�
REVHUYDGRV� HP� 0DODQMH� FRUUHVSRQGHP� j� LGHLD� GH� XPD� DJULFXOWXUD� WUDGLFLRQDO��
SHTXHQD�GLPHQVmR��SROLFXOWXUD��FRPSOH[LGDGH�GDV�FRQVRFLDo}HV��WUDEDOKR�PDQXDO��

H[LJXLGDGH�GD�iUHD�FXOWLYDGD�SRU� IDPtOLD��HOHYDGD� LQWHQVLGDGH�QR�XVR�GR�VROR�H�
HOHYDGD�FDUJD�GH�WUDEDOKR��

�����6LVWHPDV�GH�SURGXomR�HP�WHUUDV�GH�PDQGLRFD

2� ,QTXpULWR�jV�)DPtOLDV�SHUPLWH�XPD�FDUDFWHUL]DomR�JHUDO� GRV� VLVWHPDV�GH�
SURGXomR�FDPSRQHVHV�QD�]RQD��H�D�VXD�FRPSDUDomR�FRP�GDGRV�GLVSRQtYHLV�SDUD�
R�SHUtRGR�FRORQLDO� DGPLWH�� FRP�FDXWHOD�� HVWDEHOHFHU�DOJXPDV�KLSyWHVHV�TXDQWR�
DR�VHQWLGR�GH�PXGDQoD�GHVVHV�VLVWHPDV��(VVD�FDXWHOD�GHYHUi�VHU�PDLRU�QR�FDVR�
GDV�YDULiYHLV�iUHD�WRWDO�H�FXOWLYDGD�SRU�DJUHJDGR��SRU�RQGH�VH�FRPHoD��H�SDUD�DV�

DEUDQJLGDV�SHOR�LQTXpULWR��6RTXHFR��&RWD��0XTXL[L�H�4XLULPD���%DSWLVWD��������
([LJXLGDGH� GDV� iUHDV� FXOWLYDGDV� SRU� FDGD� DJUHJDGR�� FRQVWLWXL� XP� SULPHLUR�

HOHPHQWR�GH� FDUDFWHUL]DomR��$V� IDPtOLDV� LQTXLULGDV�QDV� FRPXQDV�GR�&RWD�H�GH�

HVWmR� HP� FXOWLYR� ����� KD� �4XDGUR� ���� 5HVWULQJLQGR� jV� IDPtOLDV� TXH� XWLOL]DP�
H[FOXVLYDPHQWH�WUDEDOKR�PDQXDO��D�JUDQGH�PDLRULD��HVWDV�iUHDV�UHGX]HP�VH�H��D�

�%DSWLVWD���������
$UULVFD�VH� IDODU�QXPD�DSDUHQWH� UHGXomR�GD�iUHD�FXOWLYDGD� IDFH�DRV�YDORUHV�

UHJLVWDGRV�QDV�GpFDGDV�GH����������VHP�TXH�D�iUHD�GLVSRQtYHO�SDUD�FDGD�IDPtOLD�

KD��HQWUH���������H����������WLQKD�VLGR�SUHVVLRQDGD��HQWUH�RXWURV�IDFWRUHV��³SHOD�

GH�LQ~PHUDV�FRQFHVV}HV�QD�SUR[LPLGDGH�GDV�DOGHLDV��3HUHLUD���������R�VHX�QmR�
DSURYHLWDPHQWR�LPSHGH�GH�HQFRQWUDU�DTXL�XP�IDFWRU�GH�UHGXomR�GD�iUHD�FXOWLYDGD�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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SRU�DJUHJDGR��
FRP�DV�WHUUDV�TXH�XWLOL]DP��WUDQVPLWLQGR�DV�HQWUH�JHUDo}HV��%DSWLVWD��������

4XDGUR���±�6LVWHPD�GH�SURGXomR�H�DJUHJDGRV�GRPpVWLFRV�
HP�GRLV�SHUtRGRV

$QRV��������������������D� $QRV�������������

6XSHUItFLH�WRWDO�H�FXOWLYDGD�SRU�

H[SORUDomR��KHFWDUH� KD�HP�FXOWLYR

�����KD�WRWDO�H������KD�

HP�FXOWLYR��E�

&XOWXUDV�H�SHFXiULD����GRV�

LQTXLULGRV�TXH�FXOWLYDP�RX�FULDP�

�����������PDQGLRFD

FDSULQRV�

�����PDQGLRFD��

���ERYLQRV������

FDSULQRV������VXtQRV��

H����RYLQRV

(QHUJLD�XWLOL]DGD����GRV�

LQTXLULGRV�TXH�XVDP�

����WUDFomR�DQLPDO

���WUDFomR�PHFkQLFD

���WUDFomR�DQLPDO��

���WUDFomR�PHFkQLFD

5HODomR�FRP�R�PHUFDGR�GRV�

SURGXWRV����GDV�YHQGDV�
����GD�PDQGLRFD�

����GR�IHLMmR

����GD�PDQGLRFD�

����GR�IHLMmR

5HODomR�FRP�R�PHUFDGR�GRV�

PHLRV�GH�SURGXomR����GRV�

LQTXLULGRV�

���XWLOL]DP�DGXERV�

TXtPLFRV

���XWLOL]DP�DGXERV�

TXtPLFRV

TXDOTXHU�PHLR�

5HQRYDomR�H�H[SORUDomR�GD�

IHUWLOLGDGH��GXUDomR�GRV�SRXVLRV�
����DQRV��F�� ����D�����DQRV��E�

'LPHQVmR�PpGLD�GRV�DJUHJDGRV�
����SHVVRDV

2UJDQL]DomR�VRFLDO�GR�WUDEDOKR�

���GRV�TXH�WUDEDOKDP�IRUD�GD�

H[SORUDomR

����GRV�FKHIHV�GH�IDPtOLD�

)RQWH��(ODERUDGR�FRP�EDVH�HP�3RQWH��������H�1HYHV��������SDUD�R�SULPHLUR�SHUtRGR�H�
=RQD�$JUtFROD��������H�,QTXpULWR�jV�)DPtOLDV��1 �����LQTXLULGRV���HP�%DSWLVWD���������SDUD�R�
VHJXQGR�SHUtRGR�

4XLULPD���F��FRQVLGHUDQGR�TXH�HP���������p�GH�����KD�D�VXSHUItFLH�PpGLD�GH�PDQGLRFD�SRU�

HW�DO������������

�����1R�PXQLFtSLR�GH�&DFXVR�IRUDP�UHFHQVHDGDV�����FRQFHVV}HV�GH�WHUUD��FXMD�iUHD�DV�

Pi[LPR�GH��������KD��FLQFR�QR�HVFDOmR�GH�PDLV�GH�������KD���3HUHLUD��������

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

$� DJULFXOWXUD� TXH� SUDWLFDP� p� GRPLQDGD� SHOD� PDQGLRFD� TXH� WRGRV� RV�
DJUHJDGRV� FXOWLYDP�� SRGHQGR�VH� DWp� DGPLWLU� R� UHIRUoR� GHVVH� GRPtQLR�� (P�
������D�PDQGLRFD�DVFHQGLD�D�����GR�SURGXWR�EUXWR�GDV�DFWLYLGDGHV�GD�IDPtOLD�
�DJUtFRODV�H�RXWUDV���%DSWLVWD���������HQTXDQWR�HP���������FRQVWLWXtD�����GD�
FRPSRVLomR�PpGLD��HP�YDORU��GD�SURGXomR��1HYHV���������1D�SULPHLUD�GDWD��
D�PDQGLRFD�FRQVWLWXL�����GR�YDORU�GD�DOLPHQWDomR�TXH�DV�IDPtOLDV�UHWLUDP�GD�
VXD�DFWLYLGDGH��RVFLODQGR�HQWUH�����QD�FRPXQD�GR�&RWD�H�����HP�4XLULPD���R�
TXH�UHSUHVHQWD�XP�DFUpVFLPR�UHODWLYDPHQWH�DRV�����UHJLVWDGRV�HP���������

2�JDGR�DVVXPH�EDVWDQWH�PHQRU�H[SUHVVmR�TXH�RV�FXOWLYRV�H�RV�ERYLQRV�
HVWmR�KRMH�TXDVH�DXVHQWHV��1mR�REVWDQWH��HP����������R�Q~PHUR�PpGLR�GH�
FDEHoDV�SHOR�WRWDO�GH�H[SORUDo}HV�FDPSRQHVDV�HUD�GH������SDUD�RV�ERYLQRV��

HIHFWLYR�GH�FDSULQRV�H�GH�VXtQRV��3RQWH�HW�DO���������1HYHV��������
1R�,QTXpULWR�jV�)DPtOLDV��WRGRV�RV�DJUHJDGRV�VmR�GHWHQWRUHV�GH�HQ[DGD��

VHQGR�GH�����R�Q~PHUR�PpGLR�GDV�PHVPDV��2�PDFKDGR��D� FDWDQD��R�SLOmR�
H� D� SHQHLUD� VmR� DLQGD� LQVWUXPHQWRV� TXH� FDUDFWHUL]DP�D� WHFQRORJLD� DJUtFROD�
GHVWD� SRSXODomR� FDPSRQHVD�� ������ GRV� LQTXLULGRV� WHP� SHOR� PHQRV� XPD�
HQ[DGD� H� XP�PDFKDGR� H�RX� XPD� FDWDQD�� (P� ���� LQTXLULGRV�� ��� UHFRUUHP�
j�WUDFomR�DQLPDO�H����j�WUDFomR�PHFkQLFD��VHQGR�TXH�D�PDLRULD�SUDWLFD�HP�
H[FOXVLYR�XPD�DJULFXOWXUD�GH�HQ[DGD��$GPLWH�VH�D� UHGXomR�GD�XWLOL]DomR�GH�
WUDFomR�DQLPDO��FRP�PDLRU�UHWRUQR�DR�WUDEDOKR�PDQXDO��FRQWUDULDQGR�R�TXH�VH�
SDVVRX�QRXWURV�FRQWH[WRV�HP�ÈIULFD��DSHVDU�GH�HVWDUPRV�SHUDQWH�SRXVLRV�TXH�
VH�FRQVLGHUDP�FXUWRV��6XPEHUJ��������9DOO�HW�DO�������� �

2�XVR�GR� WUDFWRU�QmR�RFRUUH�QDV� ODYUDV�TXH�DV� IDPtOLDV� WUDGLFLRQDOPHQWH�
FXOWLYDP��PDV�VLP�QD� ODYUD�GD�DVVRFLDomR��TXH�GHSRLV�p� UHSDUWLGD�GH�PRGR�
LJXDOLWiULR� HQWUH� DV� IDPtOLDV� RX� FRQVRDQWH� D� iUHD� SUHSDUDGD� TXH� FDGD� XPD�
HVWLYHU� GLVSRVWD� D� SDJDU�� ,VWR� p�� R� UHFXUVR� j� WUDFomR� PHFkQLFD� SUHVVXS}H�
TXH� ³HP�FDGD�FRPXQLGDGH��SDUD�DOpP�GD� WHUUD�QRUPDOPHQWH�XWLOL]DGD�SHODV�

(P� 0DODQMH�� D� PDQGLRFD� HVWi� ORQJH� GH� VHU� XPD� FXOWXUD� Vy� GH� DXWR�

PDLRULWiULR��$�SDUWH�GD�SURGXomR�WRWDO�GH�PDQGLRFD�TXH�p�YHQGLGD�p�GH������

�����9DOO�HW�DO���������UHIHUHP�SDUD�R�2HVWH�GR�%XUNLQD�)DVR��SDUD�RV�DQRV�������TXH����

PRQWDJHP�SDSGDU�LQGG������ ����������������



���

WRWDO�GDV�����H[SORUDo}HV�LQTXLULGDV�HP�����������YHQGHP�ERPEy��
1R�VHX�FRQMXQWR�TXDVH�PHWDGH�GD�SURGXomR�DJUtFROD�p�YHQGLGD��HYLGHQFLDQGR�

D�LQWHJUDomR�QR�PHUFDGR�GRV�SURGXWRV��$V�IDPtOLDV�HVWmR�LQVHULGDV�QR�PHUFDGR��
WDQWR�DR�QtYHO�GD�SURGXomR�FRPR�GR�FRQVXPR��QD�PHGLGD�HP�TXH��HQWUH�RXWUDV�
GHVSHVDV��DGTXLUHP�SURGXWRV�DOLPHQWDUHV��GH�YHVWXiULR�H�FDOoDGR�RX�HQHUJLD�H�
HTXLSDPHQWRV�GRPpVWLFRV��%DSWLVWD���������4XDQWR�j�UHODomR�FRP�R�PHUFDGR�

GH�OLJDomR�DR�PHUFDGR�GRV�FDPSRQHVHV�LQTXLULGRV�
1R�TXH� UHVSHLWD�j�GLIHUHQFLDomR�QR�VHLR�GD�FRPXQLGDGH��FRQVWDWD�VH�TXH�

����86'�SRU�SHVVRD�GLD���XP�WHUoR�HQWUH�HVWH�H�R�OLPLDU�GH�SREUH]D��H�PHQRV�

�������4XDQWR�DRV�IDFWRUHV�GHVWD�GLIHUHQFLDomR��QmR�VH�HQFRQWUDUDP�GLIHUHQoDV�

FDSLWD�� H� DV� YDULiYHLV� XWLOL]DGDV� SDUD� H[SULPLU� DV� GLIHUHQoDV� GH� WHFQRORJLD� H�
PHLRV�GH�SURGXomR��1mR�GLVSRQGR�GH�LQIRUPDomR�GD�iUHD�FXOWLYDGD�SDUD�WRGRV�
RV� DJUHJDGRV�� FRQFOXL�VH� QDTXHOD� DQiOLVH� TXH�� GH� TXDOTXHU� PRGR�� D� WHUUD��
DYDOLDGD�SHODV�SURSRUo}HV�GD�iUHD�HVWDELOL]DGD��KHUGDGD�H�HP�FXOWXUD��PDUFD�
XPD�GLIHUHQFLDomR�HVWUXWXUDO��$�GLPHQVmR�GD�IDPtOLD�H�D� IDVH�GR�FLFOR�GH�YLGD�
�UHODomR�HQWUH�R�Q~PHUR�WRWDO�GH�HOHPHQWRV�GD�IDPtOLD�H�R�Q~PHUR�GH�DFWLYRV��

������6LVWHPDV�GH�FXOWXUD�H�LWLQHUiULRV�WpFQLFRV�QR
��������FXOWLYR�GD�PDQGLRFD

7HQGR� D� PDQGLRFD� FRPR� SULQFLSDO� SURGXWR� DJUtFROD�� R� VHX� FXOWLYR� p�
KHJHPyQLFR�� RFRUUHQGR� HP� SUDWLFDPHQWH� WRGDV� DV� ODYUDV��$� H[FHSomR� VXUJH�

IUXWHLUDV��EDQDQHLUDV��DEDFDWHLURV��PDQJXHLUDV��H�DLQGD�PDPRHLURV��ODUDQMHLUDV��
OLPRHLURV�H�DQDQDVHLURV��H�VH�ID]�D�KRUWD��)RUD�GHVWDV�VLWXDo}HV��D�PDQGLRFD�
LPS}H�VH�� SRU� QRUPD� FRQVRFLDGD� FRP� FXOWXUDV� FRPR� IHLMmR�� PLOKR�� JLQJXED��
DEyERUD��LQKDPH��RX�TXLDER��HQWUH�RXWUDV��2�Q~PHUR�GH�HVSpFLHV�FRQVRFLDGDV�
SRGH�FKHJDU�D�FLQFR��GHQRWDQGR�XPD�FRPSOH[LGDGH�PDLRU�GR�TXH�p�UHFRQKHFLGR�
SDUD� R� FXOWLYR� GD�PDQGLRFD� QR� SDtV� H� QRXWUDV� SDUWHV� GR� FRQWLQHQWH� DIULFDQR�
�,VDELULU\H� HW� DO��� ������ )HUPRQW� HW� DO��� ������ 0XRQGR�� ������� 2FXSDQGR�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

GLIHUHQWHV� SRVLo}HV� QRV� FDPDOK}HV�� ORFDOPHQWH� GHVLJQDGRV� GH� PLEDQJDV�� DV�
HVSpFLHV� FRQVRFLDGDV� VHPHLDP�VH� RX� SODQWDP�VH� HP� FRPSDVVRV�� PRGRV� H�

)LJXUD���±�&RQVRFLDo}HV�SUDWLFDGDV��5HSUHVHQWDomR�GH�XPD�PLEDQJD�
&DFXVR

/HJHQGD��%'�±�EDWDWD�GRFH��)�±�IHLMmR��*�±�JLQJXED��DPHQGRLP���0�±�PDQGLRFD�
����������������P���PLOKR

)RQWH��$FRPSDQKDPHQWR����������HP�3LQWR�H�5LR������D��

¬V� FRQVRFLDo}HV� DFUHVFH� D� GLYHUVLGDGH� GDV� YDULHGDGHV� SDUD� XPD�PHVPD�

H�DWp�QXPD�~QLFD�OLQKD��PLVWXUDP�VH�YDULHGDGHV��$�WtWXOR�GH�H[HPSOR��IRL�LQGLFDGR�

PDQGLRFD��QD�GHVLJQDomR�GRV�SUySULRV��0DULD�'LDNRWD��5LFR��.DODZHQGD��.LWDQGD��
2WWR��4XLQ]HOD��&KLFR�'LDNRPEH�H�0DWD�&DSLP�

(QJOREDQGR� YDULHGDGHV� GRFHV� H� DPDUJDV� VmR�OKHV� FRQIHULGDV� SHORV�
FDPSRQHVHV� DWULEXWRV� GLVWLQWRV� HP� WHUPRV� GH� SUHFRFLGDGH�� GH� FDSDFLGDGH� GH�

GH����PHVHV�H�TXH�DSRGUHFH�IDFLOPHQWH�VH�H[FHGLGR�R�WHPSR�RSRUWXQR��3LQWR�H�
5LR������D���2XWUR�DJUHJDGR��SHOR�FRQWUiULR��JRVWD�GH�YDULHGDGHV�DPDUJDV�FRPR�
D�&KLFR�'LDNRPEH��SRU�VHU�PDLV�UHVLVWHQWH�DR�DWDTXH�GH�SUDJDV��j�GHWHULRUDomR�
QR�VROR�H�WHU�PDLV�YHQGD�QD�VXD�]RQD��&RQVLGHUD�DLQGD�TXH�DV�YDULHGDGHV�GRFHV�

YDULHGDGHV�� DTXDQGR� GD� SUHSDUDomR� GDV� KDVWHV� GH� SURSDJDomR� GD� FXOWXUD��
VHOHFFLRQDP�DLQGD�RV�HVSpFLPHV�GH�PDLRU�UHQGLPHQWR�H�PHOKRU�HVWDGR�VDQLWiULR�

$�)LJXUD���LOXVWUD�XPD�VXFHVVmR�WLSR�FRP�D�LQVWDODomR�GXPD�FRQVRFLDomR�GH�
PDQGLRFD�FRP�YiULDV�FXOWXUDV�GH�FLFOR�FXUWR��HP�WHUUHQRV�GH�PD[LQGH��QD�SULPHLUD�
pSRFD�GH�FKXYDV��$V�SULPHLUDV�FROKHLWDV��GH� IHLMmR��PLOKR�RX�JLQJXED��RFRUUHP�
D�SDUWLU�GH� MDQHLUR�RX�IHYHUHLUR��$�FROKHLWD�GDV�UDt]HV�FRPHVWtYHLV�GD�PDQGLRFD�
SURORQJD�VH�SRU�XP�SHUtRGR�YDULiYHO��IUHTXHQWHPHQWH�GHVGH�RV�GH]RLWR�PHVHV�DWp�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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YDL�VH�FRQWLQXDQGR�D�FROKHU�D�PDQGLRFD��DWp�SRU�YROWD�GRV����PHVHV��DOWXUD�HP�
TXH�VH�SRGH�SURFHGHU�j�SODQWDomR���VHPHQWHLUD�GH�XPD�FRQVRFLDomR�GH�FXOWXUDV�
GH�FLFOR�FXUWR�QD�VHJXQGD�pSRFD�GH�FKXYDV��6HJXH�VH�QRYDPHQWH�XP�QRYR�FLFOR�
GH�FXOWLYR�GD�PDQGLRFD�FRQVRFLDGD�HP�DQRV�FRQVHFXWLYRV�QD�PHVPD�SDUFHOD��
RX�XP�SHUtRGR�GH�SRXVLR�GH�GXUDomR�YDULiYHO��

$� LQVWDODomR� GD� PDQGLRFD� H� FXOWXUDV� FRQVRFLDGDV� p� DQWHFHGLGD� SHODV�
RSHUDo}HV�GH�OLPSH]D�H�SUHSDUDomR�GR�WHUUHQR�SDUD�D�SODQWDomR�RX�VHPHQWHLUD��
(VVD�SUHSDUDomR�LQLFLD�VH�FRP�D�OLPSH]D�H�TXHLPD��QR�FDVR�GRV�WHUUHQRV�HP�
SRXVLR� FXUWR�� Ki�PHQRV� GH� ��� DQRV�� DQWHFHGLGD� SHOD� TXHLPDGD� H� GHVWURQFD�
RX� GHUUXED� TXDQGR� DTXHOH� SHUtRGR� IRL� Mi� H[FHGLGR�� 1R� FDVR� GRV� WHUUHQRV�
HP�SRXVLR� ORQJR� �PD[LQGH��� LQLFLD�VH� FRP�D� TXHLPDGD��(VWD� FRUUHVSRQGH� DR�
SURFHVVR�WUDGLFLRQDO�GH�HOLPLQDU�YHJHWDomR�DUEyUHD�RX�DUEXVWLYD�GH�PDLRU�SRUWH��
DWHDQGR�IRJR�QD�IXWXUD�ODYUD��D�TXH�VH�VHJXH�D�GHVWURQD�RX�GHUUXED�FRP�R�XVR�
GH� FDWDQD�RX�PDFKDGR�SDUD� HOLPLQDU� WURQFRV� TXH�SHUVLVWDP��6HJXQGR�3RQWH�

QmR�SRGH�GHUUXEDU�RX�DUUDQFDU�PDLV�GHSUHVVD�H�WDPEpP�SRUTXH��VH�GHUUXEDVVH�
RX�DUUDQFDVVH�VLPSOHVPHQWH��QmR�SRGHULD�HPSUHJDU�QHVVD�RSHUDomR�RV�EUDoRV�
QHFHVViULRV�DR�HVIRUoR�H[LJLGR��RV�JUXSRV��DV�XQLGDGHV�GH�WUDEDOKR�H�SURGXomR�

TXHLPD��$� OLPSH]D�FRQVLVWH�QD� UHPRomR�GRV� UHVWRV� FXOWXUDLV�H�GR� FDSLP�TXH�
HYHQWXDOPHQWH� VXEVLVWDP� QR� WHUUHQR� D� FXOWLYDU�� (VWH� PDWHULDO� p� UHPRYLGR��
DPRQWRDGR�H�TXHLPDGR�

)LJXUD���±�&DOHQGiULR�GR�VLVWHPD�H�VXFHVVmR�GH�FXOWXUDV

)RQWH��$FRPSDQKDPHQWR����������HP�3LQWR�H�5LR������D��

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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6HJXHP�VH� DV� FDYDV� RX� ODPEDPHQWR� �LQFRUSRUDomR� QR� VROR� GRV�
UHVWROKRV�FXOWXUDLV�TXHLPDGRV��H�D�DUPDomR�GR� WHUUHQR�HP�FDPDOK}HV�RX�
PLEDQJDV�� FRP� UHFXUVR� j� HQ[DGD�� HXURSHLD� RX� WUDGLFLRQDO�� $� SODQWDomR�
GD�PDQGLRFD�SRGH�RFRUUHU� HP�VLPXOWkQHR�j� DUPDomR�GRV� FDPDOK}HV��$V�
VDFKDV� VmR� DVVHJXUDGDV� DR� ORQJR� GR� FLFOR� FXOWXUDO�� HP� Q~PHUR� YDULiYHO��
$V�FROKHLWDV�GDV�FXOWXUDV�FRQVRFLDGDV�FRP�D�PDQGLRFD��SRGHP� LQLFLDU�VH�
HP� MDQHLUR�H�SURORQJDU�VH�DR� ORQJR�GR�DQR�DJUtFROD��'D�FRPSDUDomR�GRV�
FDOHQGiULRV�PHQVDLV�GH�WUDEDOKR�SDUD�RV�DJUHJDGRV�DFRPSDQKDGRV��UHVXOWD�
TXH�D�PDLRULD�GR�WUDEDOKR�GH�FXOWLYR�VH�UHJLVWD�QR�SHUtRGR�TXH�VH�HVWHQGH�
GH�RXWXEUR�D�PDUoR�� RFRUUHQGR�DV�PDLRUHV�QHFHVVLGDGHV�HQWUH� VHWHPEUR�
H�GH]HPEUR��FRP�XP�SLFR�QRYDPHQWH�HP�PDUoR��$�QmR�GLIHULELOLGDGH�GDV�
WDUHIDV� FRQWULEXL� SDUD� DXPHQWDU� D� GLPHQVmR� GR� JUXSR� GH� WUDEDOKR�� QDV�
VDFKDV��H�WDPEpP�QDOJXPDV�GDV�FROKHLWDV���

1R� VHX� FRQMXQWR�� H� VDEHQGR� TXH� R� WHPSR� GH� FROKHLWD� GD� PDQGLRFD�
QmR� IRL� DTXL� FRQVLGHUDGR�� UHVVDOWD� D� HOHYDGD� LQWHQVLGDGH� HP� WUDEDOKR� GD�
DJULFXOWXUD�SUDWLFDGD��FRP�YDORUHV�TXH�RVFLODP�HQWUH�FHUFD�GH�����D����GLDV�
GH�WUDEDOKR�SRU�KHFWDUH��4XDGURV���H�������'DGR�TXH�GHSHQGHQGR�GR�GHVWLQR�
VHU�D�YHQGD�RX�R�DXWRFRQVXPR�FROKH�VH��UHVSHFWLYDPHQWH��D�HLWR�QD�PLEDQJD�
RX�VHOHFFLRQDQGR�DV�SODQWDV�DUUDQFDGDV��H�GDGR�R�DIDVWDPHQWR�GH�PXLWDV�
SDUFHODV�j�DOGHLD�� R� WHPSR� WRWDO� GH� FROKHLWD� GD�PDQGLRFD�SRGH� VHU�PXLWR�
VXSHULRU�DR�WHPSR�GH�WUDEDOKR�HIHFWLYR�UHSRUWDGR�SDUD�RXWURV�FRQWH[WRV��GD�

2� GLIHUHQFLDO� GH� LQWHQVLGDGH� HQWUH� R� FXOWLYR� PDQXDO� H� FRP� WUDFomR�
DQLPDO�RX�PHFkQLFD��GH�FHUFD�GH�����SDUD����D����GLDV�KD��VHP�FROKHLWD�
GH�PDQGLRFD���GHYH�VH�j�XWLOL]DomR�GD�WUDFomR�QD�OLPSH]D��FDYDV��DUPDomR�
GDV� PLEDQJDV� H� DR� XVR� GD� FDUURoD� RX� GH� PRWRUL]DGD� QRV� WUDQVSRUWHV��
'DGD� D� IUDFD� UHSUHVHQWDomR� GD� WUDFomR� DQLPDO� RX�PHFkQLFD� QR� ,QTXpULWR�

UHQGLPHQWR�IDPLOLDU�SHU�FDSLWD��%DSWLVWD���������1R�FXOWLYR�PDQXDO�GDV�ODYUDV��

KD��DSRLDQGR�R�GHVPHQWLGR�GR�FXOWLYR�GD�PDQGLRFD�FRPR�SRXFR�H[LJHQWH�HP�
WUDEDOKR��1HZHNH��������)HUPRQW�HW�DO���������

�

GLRFD�p�DWHVWDGD�HP�)HUPRQW�HW�DO�� ��������&XUUDQ�H�&RRN� �������RX�6LOYD�HW�DO�

�������

�����2�TXLQWR�FDVR�DFRPSDQKDGR��FRUUHVSRQGH�D�XP�DJUHJDGR�FRP�����KD�GH�iUHD�

FXOWLYDGD��UHFXUVR�D�WUDFomR�PHFkQLFD�HP�SDUWH�GHVVD�iUHD��XP�WRWDO�GH����GLDV�GH�

WUDEDOKR�QR�DQR�DJUtFROD�H�XPD�LQWHQVLGDGH�HP�WUDEDOKR�GH����GLDV�KD�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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������&DUJD�GH�WUDEDOKR��LQWHQVLGDGH�GH�XVR�GD�WHUUD�H�ULVFRV

1D�SHUVSHFWLYD�GD�PmR�GH�REUD�HYLGHQFLD�VH�D�HOHYDGD�FDUJD�GH�WUDEDOKR�
D�TXH�HVWmR�VXMHLWRV�VREUHWXGR�R�FKHIH�GH�H[SORUDomR�H�VHX�F{QMXJH��HP�

WUDEDOKDP�HP�H[FOXVLYR�QDV�ODYUDV��%DSWLVWD���������FRP�SLUkPLGHV�HWiULDV�
TXH�VH�FRQWUDHP�QRV�HVFDO}HV�FRUUHVSRQGHQWHV�DRV�MRYHQV�DGXOWRV��H�QRV�
FLQFR�FDVRV�DFRPSDQKDGRV��D�SDUWH�GR�FDVDO�YDULD�HQWUH������H�����GR�
WHPSR�GH� WUDEDOKR� UHJLVWDGR� SDUD� DV� ODYUDV� �4XDGURV� �� H� ����2� SHTXHQR�
JUXSR� IDPLOLDU� DFWLYR� Vy�QDOJXQV�FDVRV�p� FRPSOHPHQWDGR�SHOD�HQWUHDMXGD�
RX� WUDEDOKR� DVVDODULDGR�� 1R� LQTXpULWR�� DSHQDV� ���� GRV� DJUHJDGRV� VH�
HQWUHDMXGDP��XP�WHUoR�GRV�TXDLV�PRELOL]DQGR�PHQRV�GH����GLDV�QR�DQR��H�

GLDV�SRU�DQR��%DSWLVWD��������
&RQFRUUHP�SDUD�D�FDUJD�HOHYDGD��D�VD]RQDOLGDGH�GD�GLVWULEXLomR�DQXDO�

GR� ODERU� �QRV�PHVHV� GH�PDLRU� ODEXWD�� R� FDVDO� FKHJD� D� GHGLFDU� jV� ODYUDV�

GHVWURQFD��D�FDYD�H�DV�VDFKDV��$FUHVFH��VREUHWXGR�SDUD�DV�PXOKHUHV��DV�
WDUHIDV�TXRWLGLDQDV�GH�SLODU�D�PDQGLRFD��FDUWDU�iJXD��UHFROKHU�H�WUDQVSRUWDU�
OHQKD��0$'5��������.ODYHUHQ�HW�DO���������7FKLNDQKD���������

(OHYDGD� FDUJD� GH� WUDEDOKR� WHP� VLGR� WDPEpP� FRQVWDWDGD� QRXWURV�
FRQWH[WRV��HP�SDUWLFXODU�QR�FDVR�GDV�PXOKHUHV��TXH�GHVHQYROYHP�D�PDLRULD�
GR� WUDEDOKR� DJUtFROD� �)$2�� ������ 5LQJKRIHU� HW� DO��� ������� )DFWRUHV� FRPR�

6,'$�� VmR� UHIHULGRV� FRPR� HVWDQGR� QD� RULJHP� GH� VLWXDo}HV� GH� HVFDVVH]�
H� HQIUDTXHFLPHQWR� GD� IRUoD�GH�WUDEDOKR� �0DEX]D� HW� DO��� ������� (VWD�

WUDEDOKR� �7ULSS�� ����E�� %HUQVWHLQ�� �������$OpP� GLVVR�� QXP� FRQWH[WR� RQGH�
D� GLIHUHQFLDomR� GR� UHQGLPHQWR� SHU� FDSLWD� GRV� DJUHJDGRV� HVWi� DVVRFLDGD�
DR�UiFLR�HQWUH�FRQVXPLGRUHV�H�DFWLYRV��FRPR�QR�FDVR�HP�HVWXGR��%DSWLVWD��
������� WpFQLFDV� PDLV� LQWHQVLYDV� HP� WUDEDOKR� SRGHULDP� DFHQWXDU� HVVD�
GLIHUHQFLDomR�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

4XDGUR���±�'LYLVmR�GR�WUDEDOKR�SRU�RSHUDo}HV�FXOWXUDLV�QR�FXOWLYR�FRP�

2SHUDo}HV�FXOWXUDLV

$JULFXOWRU���������KD�

&KHIH�GH�

H[SORUDomR
&{QMXJH�

&KHIH�GH�

H[SORUDomR
&{QMXJH .L[LNLOD

'HVWURQFD��OLPSH]D��TXHLPD �� �� �� � �

&DYD�H�DUPDomR �� �� � � �

3ODQWDomR���VHPHQWHLUD �� �� �� �

6DFKDV �� �� �� �� �

&ROKHLWDV��VHP�PDQGLRFD� � � � �

7RWDO �� �� �� �

��QD�H[SORUDomR �� �

7RWDO���KHFWDUH ��� ���

)RQWH��$FRPSDQKDPHQWR����������HP�3LQWR�H�5LR������D��

4XDGUR���±�'LYLVmR�GR�WUDEDOKR�SRU�RSHUDo}HV�FXOWXUDLV�QR�FXOWLYR�FRP�

2SHUDo}HV�FXOWXUDLV

$JULFXOWRU���������KD� $JULFXOWRU���������KD�

&KHIH�GH�

H[SORUDomR

&{QMXJH�
$VVDODULDGRV

&KHIH�GH�

H[SORUDomR
&{QMXJH .L[LNLOD

'HVWURQFD��OLPSH]D��

TXHLPD
� � �� � ��

&DYD�H�DUPDomR �� �� � ��

3ODQWDomR� ��

VHPHQWHLUD
�� � � �� �

6DFKDV � �� � � � �

&ROKHLWDV��VHP�

PDQGLRFD�
� �� � � �

7RWDO �� �� �� �� ��

��QD�H[SORUDomR �� �� �� ��

7RWDO���KHFWDUH �� ����D�

)RQWH��$FRPSDQKDPHQWR����������HP�3LQWR�H�5LR������D��

1RWD���D��LQFOXL���KD�HP�TXH�Vy�IH]�SUHSDUDomR�GR�WHUUHQR��

PRQWDJHP�SDSGDU�LQGG������ ����������������



���

$�HOHYDGD�FDUJD�GH�WUDEDOKR�VXUJH�FRPR�KLSyWHVH�GH�SHVR�SDUD�H[SOLFDU�D�

4XDQWR�j�H[LJXLGDGH��HVWH�SUHGLFDGR� LPS}H�VH�QR�FRQWH[WR�HP�FDXVD� WHQGR�

GH�WUDEDOKR�UHPXQHUDGR�IRUD�GD�DJULFXOWXUD��4XDQWR�j�UHGXomR��FRQWUDULD�VH�D�
OHLWXUD�JHUDO�IHLWD�SDUD�D�$66��RQGH�D�PHVPD�WHP�VLGR�DWULEXtGD�DR�DFUpVFLPR�
GD�GHQVLGDGH�UXUDO�H�GD�SUHVVmR�VREUH�D�WHUUD��QDV�UHJL}HV�GLWDV�FRP�HVFDVVH]�
GD�PHVPD��RX�D�SUREOHPDV�LQVWLWXFLRQDLV�QR�DFHVVR�j�WHUUD�H�DoDPEDUFDPHQWR�
SRU�JUDQGHV�GRPtQLRV��QDV� UHJL}HV�GLWDV�DEXQGDQWHV�HP� WHUUD� �+D]HOO�HW�DO���
������/RZGHU�HW�DO���������-D\QH�HW�DO����������3RGHQGR�0DODQMH�VHU�LQFOXtGD�
QHVWH�~OWLPR�JUXSR�GH�UHJL}HV��8QUXK���������R�DFWXDO�QmR�DSURYHLWDPHQWR�GDV�
FRQFHVV}HV�GHPDUFDGDV�QD�SUR[LPLGDGH�GDV�DOGHLDV��LPSHGH�TXH�GH�PRPHQWR�
VXUMD�GDt�FRPSHWLomR�SHOR�XVR�GD�WHUUD�

$WHQGHQGR�DR�UiFLR�HQWUH�VXSHUItFLH�WRWDO�H�FXOWLYDGD�PpGLD�SRU�IDPtOLD�FKHJD�
VH�D�YDORUHV�GH�GXUDomR�PpGLD�GRV�SRXVLRV�GH�����D�����DQRV�QDV�FRPXQDV�GR�
&RWD�H�4XLULPD��H�GH�����DQRV�HP���������SDUD�D�3URYtQFLD�GH�0DODQMH��(P�
TXDOTXHU�GRV�FDVRV��H�FRPSDUDWLYDPHQWH�j�DJULFXOWXUD�GLWD�LWLQHUDQWH�SRU�XQV�

�3DFKHFR���������p�LQHJiYHO�XP�DFHQWXDGR�HQFXUWDPHQWR�GRV�SRXVLRV��3RXVLRV�
FXUWRV��FXOWLYR�GD�PHVPD�SDUFHOD�HP�DQRV�FRQVHFXWLYRV��HOHYDGR�Q~PHUR�GH�
FXOWXUDV�FRQVRFLDGDV��SHUPLWHP�IDODU�HP�HOHYDGD�LQWHQVLGDGH�GH�XVR�GR�VROR�

HP�GHWULPHQWR�GH�RXWURV� �1ZHNH�HW�DO���������1ZHNH�������� ,VDELUL\H��������
)HUPRQW�HW�DO��������������H��������7HQGR�HP�FRQWD�TXH�RV�QtYHLV�GH�LQWHJUDomR�

GHSRLV��UHMHLWD�VH�D�KLSyWHVH�GR�UHIRUoR�GD�PDQGLRFD�VH�GHYHU�j�YLUDJHP�GDV�
HFRQRPLDV�FDPSRQHVDV�PDODQJLQDV�SDUD�R�DXWRFRQVXPR��'HVFDUWDGD�D�LGHLD�
GD�PDQGLRFD�FRPR�GHJUDGDGRUD�GD�TXDOLGDGH�GR�VROR��DSRLD�VH�R�DUJXPHQWR�
GD�PLQLPL]DomR�GH�ULVFRV�DPELHQWDLV�FRPR�LPSXOVLRQDGRU�GR�UHIRUoR��+LOORFNV��
������ 1ZHNH� HW� DO��� ������� DGLFLRQDGR� GRV� QmR� PHQRV� LPSRUWDQWHV� ULVFRV�

VLWXDo}HV�GH�VWUHVV�HFROyJLFR��H�D�SRVVLELOLGDGH�GH�DUPD]HQDPHQWR�QR�VROR��
&RP�HIHLWR��SDUWH�GD�PDQGLRFD�p�YHQGLGD�H�D� UHFHLWD�REWLGD�SRGH�VHU�PXLWR�
YDULiYHO�GHSHQGHQGR�GR�PRPHQWR��ORFDO�H�PRGR�GH�FRPHUFLDOL]DomR���

��� ��1R� kPELWR� GRV� ULVFRV� VRFLDLV�� &XUUDQ� H�&RRN� ������� UHIHUHP� D� FDSDFLGDGH� GD�

PDQGLRFD�VXSRUWDU�D�UHGXomR�GRV�SRXVLRV�QHFHVViULD�SDUD�PDQWHU�RV�GLUHLWRV�GH�XVXIUXWR�

VREUH�D�WHUUD�HP�0DGDJiVFDU�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

([LJXLGDGH�GDV�iUHDV�FXOWLYDGDV�SRU�IDPtOLD��IRUWH�LQWHQVLGDGH�GR�XVR�GR�
VROR��H�HOHYDGD�FDUJD�GH�WUDEDOKR�VmR�DVSHFWRV�D�WHU�HP�FRQWD�QD�RSomR�D�
SULYHOLJLDU�SDUD�D�PXGDQoD�WpFQLFD�H�TXH�SDUHFHP�FRQGX]LU�RV�FDPSRQHVHV��
QR�EDODQoR�GR�FRQFUHWL]iYHO�D�FXUWR�SUD]R��D�SURFXUDU�DODUJDU�DV�VXDV�iUHDV�
FXOWLYDGDV�H�D�UHGX]LU�D�SHQRVLGDGH�GR�VHX�WUDEDOKR��,VVR�PHVPR�p�R�TXH�VH�
SRGH�LQIHULU�GDV�DWLWXGHV�IDYRUiYHLV�j�PHFDQL]DomR�FRP�R�WUDFWRU��FRPR�GR�
VXFHVVR�GD�DGRSomR�GR�PRLQKR�SDUD�D�PRDJHP�GD�PDQGLRFD��DERUGDGRV�
QR�SUy[LPR�SRQWR�

����&$0321(6(6�(�,129$d®2�7e&1,&$�
����$7,78'(6�(�&217(;726

DWHQomR�QR�DXPHQWR�GH� UHQGLPHQWR�GDV�FXOWXUDV��D�H[LJXLGDGH�GDV�iUHDV�
FXOWLYDGDV�SHODV�IDPtOLDV�FDPSRQHVDV�GH�0DODQMH��FRQGLFLRQDGD�SHODV�VXDV�
GLVSRQLELOLGDGHV�HP�WUDEDOKR�PDQXDO��WUD]�j�FRODomR�D�TXHVWmR�GDV�WpFQLFDV�
GLWDV�SRXSDGRUDV�GH�WUDEDOKR��GHVLJQDGDPHQWH�WUDFomR�DQLPDO�H�RX�WUDFomR�
PHFkQLFD��$VVLP�VHQGR��D�FDUDFWHUL]DomR�GD�DWLWXGH�GRV�FDPSRQHVHV�HP�
UHODomR�j� LQRYDomR� LQFLGLX�VREUH�HVWDV� WpFQLFDV�H�VREUH�DV�TXH�SHUPLWHP�
DXPHQWDU� RV� UHQGLPHQWRV� GD� WHUUD�� FRPR� D� IHUWLOL]DomR� H� DV� VHPHQWHV�
PHOKRUDGDV�RX�VHOHFFLRQDGDV���

������7UDFWRUHV��ERYLQRV�H�DGXERV

$LQGD�TXH� VHMDP�SRXFDV�DV�DOGHLDV�H�RV� FDPSRQHVHV�TXH�j�GDWD�GR�
LQTXpULWR� UHFRUULDP� j� WUDFomR�PHFkQLFD�� TXDQGR� LQWHUSHODGRV� HP� UHODomR�

PDQLIHVWDUDP�VH�PDLRULWDULDPHQWH�SHOD�WUDFomR�PHFkQLFD��VLWXDomR�TXH�DOLiV�
p�WDPEpP�UHSRUWDGD�QRXWURV�FRQWH[WRV��0DEX]D�HW�DO����������1D�DYDOLDomR�

$�WUDFomR�PHFkQLFD��SHOR�FRQWUiULR��p�HQFDUDGD�FRPR�D�TXH�SHUPLWH�PHQRV�
WHPSR�GH� WUDEDOKR��PHQRV�GXUR�H�� HPERUD� VXMHLWD� D�PDLRU� ULVFR�� WDPEpP�

�����2�,QTXpULWR�j�,QRYDomR�DEUDQJHX�WUrV�GDV�TXDWUR�FRPXQDV�LQFOXtGDV�QR�,QTXpULWR�

jV�)DPtOLDV��6RTXHFR��&RWD�H�0XTXL[L��H�DLQGD�DV�FRPXQDV�GH�.DODQGXOD�H�&D[LQJD�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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PDLV� SURGXomR��¬� WUDFomR�DQLPDO� p� DWULEXtGD�XPD�SRVLomR� LQWHUPpGLD� HP�
WRGDV�DV�YHUWHQWHV�DQDOLVDGDV��GXUDomR��SHQRVLGDGH��SURGXomR�H�ULVFR��(P�
JHUDO�� VREUHVVDL� D� YRQWDGH� GH� HQFRQWUDU� DOWHUQDWLYDV� DR� WUDEDOKR�PDQXDO��
FRUUHQGR�PDLV�ULVFRV�SDUD�REWHU�PDLRU�SURGXomR�H�PHOKRUHV�FRQGLo}HV�GH�
WUDEDOKR��%DSWLVWD��������

1R�4XDGUR����FRQVLGHUDQGR�R�WRWDO�GRV�LQTXLULGRV��SRGHPRV�GHVFRUWLQDU�
DOJXQV�GRV�IXQGDPHQWRV�GDTXHOD�DYDOLDomR��+i�XQDQLPLGDGH�HP�UHFRQKHFHU�
TXH�D�PHFDQL]DomR�GD�GHUUXED�IDFLOLWD�HP�PXLWR�R�WUDEDOKR��SRU�LVVR�WRGRV�

FRQWUiULR��D�JUDQGH�PDLRULD�SHUFHSFLRQD�D�WUDFomR�DQLPDO�FRPR�RFDVLRQDQGR�

H�PHQRU�SHUIHLomR�GR�WUDEDOKR��FDPDOK}HV�PDLV�SHTXHQRV���+i�LQTXLULGRV��
XPD�PLQRULD�PXLWR�HPERUD��TXH�GXYLGDP�PHVPR�GD�QmR�FRPSHWLomR�SHOD�
iJXD�HQWUH�DV�SHVVRDV�H�R�JDGR��������H�TXH�HVWH�FRPSHQVH�RV�FXLGDGRV�

&RQWLQXDQGR� QR� 4XDGUR� ��� PDV� GLVWULEXLQGR� DJRUD� RV� LQTXLULGRV� GH�
DFRUGR� FRP�D� VXD� VLWXDomR� IDFH� DR� XVR� DFWXDO� RX� SDVVDGR� GDV� WUDFo}HV�
DQLPDO�H�PHFkQLFD��FRQVWDWD�VH�TXH�R�FHSWLFLVPR�HP�UHODomR�jV�YDQWDJHQV�
GD�WUDFomR�DQLPDO�QmR�p�H[WHQVtYHO�DRV�TXH�FRP�HOD�Mi�FRQWDFWDUDP��&RP�
HIHLWR�� HPERUD� OKH� UHFRQKHoDP� �SRU� FRPSDUDomR� DR� WUDEDOKR� PDQXDO��

XQkQLPHV�HP�DFKDU�TXH�R�JDGR�FRPSHQVD�R� ODERU�TXH�Gi��QmR�FRPSHWH�
FRP�R�KRPHP�SHOD�iJXD�H��QD�SUHSDUDomR�GR�VROR��SHUPLWH�XP�WUDEDOKR�WmR�
SHUIHLWR�TXDQWR�D�HQ[DGD�RX�R�WUDFWRU�

1mR� REVWDQWH�� RV� HVIRUoRV� OHYDGRV� D� FDER� SHODV� DVVRFLDo}HV�� QRV�
~OWLPRV� DQRV�� SDUD� GLIXQGLU� D� WUDFomR� DQLPDO�� QmR� WHP� VLGR� JUDQGH� R� VHX�
VXFHVVR�H�D�VXD�DGRSomR�Vy�RFRUUHX�³QRV�FDVRV�HP�TXH�KDYLD�XPD�PHPyULD�

j�OX]�GD�KLVWyULD�DJUiULD�GHVGH�R�WHPSR�FRORQLDO��TXDQGR�PDUFDYD�D�GLIHUHQoD�
HQWUH�D�DJULFXOWXUD�HPSUHVDULDO�H�D�FDPSRQHVD��(PERUD�VtPEROR�GR�GRPtQLR�

GH�DSURYHLWDPHQWR�TXH�p�D�ODYUD�GD�DVVRFLDomR�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

4XDGUR���±�$YDOLDomR�GD�WUDFomR�DQLPDO�H�PHFkQLFD��SDUD�R�WRWDO�GRV�
LQTXLULGRV�H�SRU�VLWXDomR�SHUDQWH�R�XVR�GD�WUDFomR�DQLPDO�RX�PHFkQLFD��

3HUFHQWDJHP�GRV�LQTXLULGRV�TXH�FRQFRUGDP�

7RWDO

1 ���

6HP�

WUDFomR

1 ����

6LWXDomR�SHUDQWH�R�XVR�GD�WUDFomR�

DQLPDO�RX�PHFkQLFD

&RP�

WUDFomR�

DQLPDO

1 ��

&RP�

WUDFomR�

PHFkQLFD

1 ��

&RP�R� WUDFWRU� R� WUDEDOKR� p�PDLV� IiFLO� SRLV� p�

IHLWD�D�GHUUXED�SHODV�PiTXLQDV
��� ��� �� ���

1D�DOGHLD��GH�Ki�PXLWR�TXH�HVWDPRV�j�HVSHUD�
��� ��� �� ���

3DUD� D� WUDFomR� DQLPDO� D� WHUUD� H[LJH� XPD�

GHVWURQFD�PDQXDO�PDLV�SHUIHLWD�GR�TXH�SDUD�

R�WUDEDOKR�PDQXDO

�� ��� ��

&RP�D�WUDFomR�DQLPDO��SDUD�DOpP�GR�WUDEDOKR�

GDV�ODYUDV�D�DOGHLD�SDVVDYD�WDPEpP�D�GLVSRU�

GH� PHLRV� SUySULRV� SDUD� R� WUDQVSRUWH� GH�

SURGXWRV�H�GH�SHVVRDV

�� �� ��� ��

$�WUDFomR�DQLPDO�SRGLD�WDPEpP�FRQWULEXLU�SDUD�

FRPHoDU�D�KDYHU�UHEDQKRV�GH�JDGR�QD�DOGHLD
�� �� ���

2� WUDEDOKR� FRP� WUDFomR� DQLPDO� p�

PHQRV� SHUIHLWR� �FDPDOK}HV� PDLV�

SHTXHQRV�QD�FXOWXUD�GD�PDQGLRFD��

GR�TXH�R�WUDEDOKR

FRP�R�

WUDFWRU
�� �� �� ��

PDQXDO �� �� ��

1D� DOGHLD�� R� JDGR� QmR� FRPSHWH� FRP� RV�

KRPHQV�QR�FRQVXPR�GH�iJXD
�� �� ��� ��

2� WUDEDOKR� TXH� R� JDGR� Gi� �SDVWR�� VDQLGDGH��

HWF���FRPSHQVD�DV�YDQWDJHQV�TXH�WUD]
�� ��� ��

1D�DOGHLD��Ki�XPD�WUDGLomR�GH�WUDFomR�DQLPDO�

�RX�SHOR�PHQRV�YRQWDGH�GH�D�XWLOL]DU�
��� ��

&RP�D�WUDFomR�DQLPDO�D�DOGHLD�Vy�GHSHQGLD�GH�

VL�H�QmR�WLQKD�GH�YLU�XP�WUDFWRU�GH�IRUD
�� �� �� ��

$�WUDFomR�DQLPDO�p��SRGLD�VHU��PDLV�LPSRUWDQWH�

SDUD� R� WUDQVSRUWH� GH� SURGXWRV� H�RX� SHVVRDV�

GR�TXH�SDUD�R�WUDEDOKR�GDV�ODYUDV

�� � ��

)RQWH��,QTXpULWR�j�,QRYDomR��1� ����

PRQWDJHP�SDSGDU�LQGG������ ����������������
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DSOLFDomR� GH� HVWUXPH� �RX� RXWUR� WLSR� GH� DSURYHLWDPHQWR� GRV� GHMHFWRV� GRV�
DQLPDLV���DV�TXHVW}HV�GR�,QTXpULWR�j�,QRYDomR�UHFDtUDP�SUHFLVDPHQWH�QRV�

3DVVDQGR�j�DGRSomR�GRV�IHUWLOL]DQWHV�TXtPLFRV��FRQVWDWD�VH�QR�LQTXpULWR�
TXH��GRV�����HQWUHYLVWDGRV��DSHQDV���RV�XWLOL]DYDP��$V� UD]}HV� LQYRFDGDV�
SDUD�D�QmR�XWLOL]DomR�SRU�SDUWH�GD�UHVWDQWH�PDLRULD�SUHQGHP�VH�VREUHWXGR�
FRP�D�QmR�GLVSRQLELOLGDGH�GH�DGXER��QmR�WHU�VLGR�GLVWULEXtGR�H�RX�QmR�HVWDU�

VmR�EHP�PHQRV�UHOHYDQWHV�����QR�WRWDO�GH����H����UD]}HV���

3ULPHLUD�

UD]mR

6HJXQGD�

UD]mR

3RUTXH�QmR�IRUDP�GLVWULEXtGRV�DGXERV �� ��

3RUTXH�QmR�Ki�j�YHQGD�QR�PHUFDGR �� �

3RUTXH�QmR�IRUDP�GLVWULEXtGRV�DGXERV�H�QmR�Ki�j�YHQGD�QR�

PHUFDGR
�� �

1mR�WHQKR�GLQKHLUR�SDUD�RV�FRPSUDU��HPERUD�UHFRQKHoD�TXH�VHULD�
�� ��

1mR�WHQKR�KiELWR �� �

1mR�VHL�XWLOL]DU �� ��

2�VHX�FXVWR�QmR�p�FRPSHQVDGR�SHORV�DXPHQWRV�GH�SURGXomR � �

2�VROR�GDV�ODYUDV�Mi�p�IpUWLO �

2XWUDV �

1mR�UHVSRVWDV �

7RWDO ��� ���

)RQWH��,QTXpULWR�j�,QRYDomR��1� ����

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

H[WHQVmR� UXUDO�� VmR� ODPHQWRV� UHSHWLGRV� QR� FDVR� GDV� VHPHQWHV� GH� EDWDWD�
UHQD��GH�IHLMmR��H�GH�KRUWtFRODV�

������(TXLSDPHQWR�SUySULR�H�GH�WHUFHLURV��*HVWmR�FRPXQLWiULD�
H�SULYDGD

$SHVDU�GD�YRQWDGH�JHUDO�GH�HQFRQWUDU�DOWHUQDWLYD�DR�WUDEDOKR�PDQXDO��HP�
SDUWLFXODU�SHOD�PHFDQL]DomR�GD�ODYRXUD��R�VHX�UHFXUVR�p�OLPLWDGR��H[FHGHQGR�
FRQWXGR�HP�PXLWR�R�XVR�GD�WUDFomR�DQLPDO��6HQGR�D�WUDFomR�XPD�LQRYDomR�
QmR�GLYLVtYHO�� VREUHWXGR�D�PHFkQLFD�� UHODWLYDPHQWH�j�TXDO� VH� FRORFD�XPD�
TXHVWmR�GH�HFRQRPLDV�GH�HVFDOD��D�DERUGDJHP�GDV�FRQGLo}HV�QHFHVViULDV�
j�VXD�DGRSomR�LPS}H�DYHULJXDU�D�SRVVLELOLGDGH�GH�XWLOL]DomR�LQGLYLGXDOL]DGD�
RX�SDUWLOKDGD��LVWR�p��D�LQWHUQDOL]DomR�RX�D�H[WHUQDOL]DomR�GD�WUDFomR�

1R� FDVR� GD� WUDFomR� DQLPDO�� HP� ��������� GRPLQDYD� D� H[WHUQDOL]DomR��
DSHQDV� ���� GDV� H[SORUDo}HV� GR� 3ODQDOWR� GH� 0DODQMH� TXH� UHFRUULDP� D�
WUDFomR�DQLPDO�R� ID]LDP�WmR�Vy�FRP�WUDFomR�SUySULD��QDV�UHVWDQWHV�RX�HUD�
Vy�GH�WHUFHLURV��RX�FRPELQDYD�WUDFomR�GH�WHUFHLURV�H�SUySULD��1HYHV���������
1R�,QTXpULWR�jV�)DPtOLDV��HP�������R�XVR�LQGLYLGXDOL]DGR�SDUHFH�WHU�JDQKR�
WHUUHQR�QDV�SUiWLFDV�GRV�SRXFRV�����GRV�LQTXLULGRV��TXH�UHFRUUHP�j�WUDFomR�
DQLPDO������ID]HP�QR�SRU�DOXJXHU�H�����FRPR�SURSULHWiULRV�GRV�DQLPDLV��
1R�,QTXpULWR�j�,QRYDomR��D�DWLWXGH�GRV�LQTXLULGRV�TXH�XWLOL]DP�RX�Mi�XWLOL]DUDP�
D�WUDFomR�DQLPDO�UHYHOD�R�LQWHUHVVH�QR�VHX�XVR�LQGLYLGXDOL]DGR��³WHU�FUpGLWR�

HOHLWD� �4XDGUR� ���� 2V� UHVWDQWHV� LQTXLULGRV�� SHOR� FRQWUiULR�� FDUHFHQGR� GD�

R� UHFXUVR� H[WHUQDOL]DGR� j� WUDFomR� DQLPDO�� VREUHWXGR� DWUDYpV� GR� XVR� HP�
FRPXP�GH�MXQWD�GH�ERLV�GD�DOGHLD��VHP�VHUHP�SURSULHWiULRV�GRV�DQLPDLV��H�
DFDUUHWDUHP�RV�HQFDUJRV�H�ULVFRV�FRUUHVSRQGHQWHV�

PRQWDJHP�SDSGDU�LQGG������ ����������������



���

4XDGUR���±�6ROXomR�SUHIHULGD��QR�IXWXUR��SDUD�DFHGHU�j
WUDFomR�DQLPDO�H�RX�PHFkQLFD��SDUD�R�WRWDO�GRV�LQTXLULGRV

H�SRU�VLWXDomR�SHUDQWH�R�XVR�GD�WUDFomR�

1~PHUR�GH�UHVSRVWDV�GRV�

LQTXLULGRV�TXH�FRQFRUGDP�FRP�DV�

7RWDO�GRV�

LQTXLULGRV

1� ����

6LWXDomR�SHUDQWH�R�XVR�GD�WUDFomR�

DQLPDO�RX�PHFkQLFD

6HP�

WUDFomR

1 ���

&RP�

WUDFomR�

DQLPDO

1 ��

&RP�WUDFomR�

PHFkQLFD

1 ��

7HU�FUpGLWR�SDUD�SDJDU�RV�WUDEDOKRV�

IHLWRV�FRP�R�WUDFWRU
��� �� � ��

3DJDU� D� XP� SULYDGR� SDUD� WHU� WHUUD�

WUDEDOKDGD�SRU�XP�WUDFWRU
�� �� � ��

+DYHU� QD� DOGHLD� ERLV� �WUDFomR�

DQLPDO�� D� TXH� SXGHVVH� UHFRUUHU�

SDUD� ODYUDU� DV� VXDV� WHUUDV�

�HYHQWXDOPHQWH� SDJDQGR� WDPEpP�

DR� RSHUDGRU� GH� JDGR� H�RX� j�

$VVRFLDomR�

�� � ��

7HU�FUpGLWR�SDUD�FRPSUDU�XPD�MXQWD�

GH� ERLV� FRP� RV� TXDLV� SXGHVVH�

WUDEDOKDU

�� � �� �

3DJDU� D� XP� SULYDGR� SDUD� WHU� WHUUD�

WUDEDOKDGD�SRU�WUDFomR�DQLPDO
� � � �

1mR� SDJDU�� QHP� R� DOXJXHU� GH�

WUDFWRU� QHP� D� WUDFomR� DQLPDO� H�

ID]HU�R�WUDEDOKR�PDQXDOPHQWH�FRP�

D� IDPtOLD�� HVSHUDQGR�� QR� HQWDQWR��

GD� WUDFomR� DQLPDO� H�RX� PHFkQLFD�

VHP�HQFDUJRV�SDUD�VL

�� �� � ��

2XWUD �� � � �

)RQWH��,QTXpULWR�j�,QRYDomR��1� �����

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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1R�FDVR�GD�WUDFomR�PHFkQLFD��SRUTXH�PRELOL]D�HTXLSDPHQWRV�FXMR�OLPLDU�GH�
UHQWDELOLGDGH�HP�PXLWR�XOWUDSDVVD�D�H[LJXLGDGH�GDV�iUHDV�SUySULDV�FXOWLYDGDV�
SHODV�IDPtOLDV�FDPSRQHVDV��D�TXHVWmR�TXH�DWp�DJRUD�VH�FRORFRX�QD�VXD�IRUPD�
GH�XWLOL]DomR�SUHQGH�VH�FRP�D�QDWXUH]D�GR�GHWHQWRU�GR�HTXLSDPHQWR��(VWDGR��
DVVRFLDomR��RX�RSHUDGRU�SULYDGR��1R�,QTXpULWR�j�,QRYDomR��D�GLVWULEXLomR�GRV�
��� FDPSRQHVHV� TXH� XWLOL]DP� D� WUDFomR�PHFkQLFD� SRU� WLSR� GH� SUHVWDGRU� GR�

����1R�
FDVR�GR�(VWDGR�R�VHUYLoR�GR�WUDFWRU�RFRUUH�XVXDOPHQWH�VHP�HQFDUJRV�SDUD�RV�
FDPSRQHVHV�

3DVVDQGR� DR� TXH� RV� LQTXLULGRV� HQFDUDP� FRPR� D�PRGDOLGDGH� SUHIHULGD�
SDUD� DFHGHU� QR� IXWXUR� j� WUDFomR� PHFkQLFD�� D� RSomR� GHSHQGH� WDPEpP� GD�
VXD�DFWXDO�VLWXDomR��4XDGUR�����3DUD�RV�TXH�QmR�XVDP�QHP�XVDUDP�WUDFomR�
DQLPDO�H�RX�PHFkQLFD��GHVWDFD�VH�D�RSomR�³WHU�FUpGLWR�SDUD�SDJDU�RV�WUDEDOKRV�

PHFDQL]DomR�jV�DVVRFLDo}HV��3LQWR�H�5LR���������4XDQWR�DRV�LQTXLULGRV�TXH�
Mi�UHFRUUHP�j�WUDFomR�PHFkQLFD��D�RSomR�UHFDL�HP�SULPHLUR�QD�FRQWUDWDomR�GH�
XP�DOXJDGRU�SULYDGR�H�Vy�HP�VHJXQGR�QR�UHFXUVR�j�DVVRFLDomR��

2�FRQMXQWR�GRV�LQTXLULGRV�UHFXVD�D�VLWXDomR�KRMH�GRPLQDQWH��HP�TXH�R�XVR�
GD�WUDFomR�PHFkQLFD�SURPRYLGR�SHOD�HPSUHVD�S~EOLFD�RX�SHOD�DVVRFLDomR�p�
VHP�HQFDUJRV�PDV�GH�DFHVVR�LUUHJXODU��SURFXUDQGR�DVVLP�XPD�PDLRU�JDUDQWLD�
GH�XVR��PHVPR�TXH�FRP�HQFDUJRV�H�HYHQWXDO�UHFXUVR�D�FUpGLWR�QD�FRQWUDWDomR�
GH�SULYDGRV��

2�VXFHVVR�H�DV�OLPLWDo}HV�j�JHVWmR�DVVRFLDWLYD�RX�SULYDGD�GH�HTXLSDPHQWRV�
HVWmR� WDPEpP� EHP� SDWHQWHV� QR� H[HPSOR� GD� LQWURGXomR� GRV� PRLQKRV�
PHFkQLFRV��)RUDP�GLVWULEXtGRV�QRYH�PRLQKRV�PRWRUL]DGRV�SDUD�PRDJHP�GH�
ERPEy��QR�kPELWR�GR�3$3'$5��FXMD�HTXLSD�IRPHQWRX�D�FRQVWLWXLomR�GH�RXWUDV�
WDQWDV�DVVRFLDo}HV�SDUD�HODERUDomR�GR�UHVSHFWLYR�UHJXODPHQWR�GH�XWLOL]DomR��
3UHYLD�VH�D�XWLOL]DomR�GR�PRLQKR�SHOD�DOGHLD�TXH�R�UHFHELD�H�VH�UHVSRQVDELOL]D�
SHOR�PHVPR������IDPtOLDV�SUHYLVWDV��H�SHODV�DOGHLDV�VDWpOLWH�������IDPtOLDV��
�4XDGUR����

3DUD� FDGD� PRLQKR� FRQVWLWXL�VH� XPD� FRPLVVmR� GH� JHVWmR�� FRPSRVWD�
SRU���SHVVRDV� �FRRUGHQDGRUD�� WHVRXUHLUD�H�RSHUDGRU���HP�TXH�DV�PXOKHUHV�
GHYHULDP� HVWDU� HP� PDLRULD�� SURSRUomR� TXH� UDUDPHQWH� VH� REVHUYRX� QHP�
PHVPR�GH�LQtFLR��6DOYR�UDUDV�H[FHSo}HV��HVWDV�FRPLVV}HV�IRUDP�LQWHJUDGDV�

OLJDGDV�jV�DXWRULGDGHV�WUDGLFLRQDLV��%DSWLVWD���������

�����1R�,QTXpULWR�jV�)DPtOLDV�HP�����LQTXLULGRV�KDYLD����TXH�XWLOL]DP�WUDFomR�PHFk�

QLFD��XP�SRU�DOXJXHU�H�QRYH�DWUDYpV�GD�DVVRFLDomR�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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QRV�SULPHLURV�RQ]H�PHVHV�GH�DFWLYLGDGH������������

&RPXQD
$OGHLD

QD�DOGHLD�SULQFLSDO
PHQVDO�GH�

XWLOL]DGRUHV

9ROXPH�

GH�

PDQGLRFD�

PRtGD

�OLWURV�

%UXWD�WRWDO�

�.]��

5HFHLWDV

QDV�

DOGHLDV�

VDWpOLWH

5HODWLYD�DR�

UHHPEROVR�

�����E�

0XTXL[L

%HQWR�6DUGLQKD �� ��� ��� ����� ������ �����

0XWXPEXD �� ��� ������ �����

0XTXL[H ��� ��� ��� ����� ������ ����

&RWD

0DQXHO�.XELQGDPD �� ��� ��� ������

0DQGHOH ��� ��� ��� �����

1¶*ROD�0¶%DQGL��D� �� �� �� ����� ����

6RTXHFR

+ROHFD��D� �� ��� ��� ����� ����

&DLRPER �� �� �� ���� ����� ����

&DWHQGD� GR� &pX�

�D�
��� �� ����

7RWDO ��� ���� ������

)RQWH��5HJLVWR�GD�DFWLYLGDGH�GRV�PRLQKRV��HP�3LQWR�H�5LR������E��

&DWHQGD����HP�+ROHFD���E��UHFHLWD�HP�SURSRUomR�GR�UHHPEROVR�LQWHJUDO�GR�HTXLSDPHQWR� �

2�VXFHVVR�GD�DGRSomR�GRV�PRLQKRV�p�UHYHODGR�SHOR�YROXPH�GH�PDQGLRFD�
PRtGR� QR� VHX� SULPHLUR� DQR� GH� DFWLYLGDGH�� PDLV� GH� ����PLO� OLWURV�� D� HOHYDGD�
DGHVmR�SRU�SDUWH�GD�JHQHUDOLGDGH�GDV� IDPtOLDV�GDV�DOGHLDV�HQYROYLGDV� �QXPD�

PRLQKRV��3LQWR�H�5LR������E��
2�YROXPH�GH�UHFHLWDV��UHVXOWDQWHV�GD�UHPXQHUDomR�GR�VHUYLoR�GH�PRDJHP�

SDJD�SHORV�XWLOL]DGRUHV��4XDGUR�����HVWHYH�GHSHQGHQWH�GDTXHOD�UHPXQHUDomR�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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XQLWiULD�� GR� Q~PHUR� GH� DGHUHQWHV�� GD� TXDQWLGDGH� GH�PDQGLRFD� SDUD�PRHU�

GH�PHUFDGR� SDUD� HVFRDPHQWR� GR� SURGXWR� SRGH� VHU� HQFDUDGD� FRPR� IDFWRU�
GH� VXFHVVR� GD� DFomR� FROHFWLYD� QR� XVR� GR�PRLQKR��'HSRLV� GH� GHVFRQWDGR�

PHPEURV� GD� FRPLVVmR� GH� JHVWmR�� DTXHOH� YROXPH� SHUPLWLX� DLQGD� FREULU� RV�
JDVWRV�FRP�FRQVXPtYHLV�H�UHSDUDo}HV��HQWUHWDQWR�VXUJLGDV��H�REWHU�XP�VDOGR�
GH�IXQFLRQDPHQWR�SRVLWLYR�HP�WRGDV�DV�XQLGDGHV��

2V�EHQHItFLRV�GHFRUUHQWHV�GD�XWLOL]DomR�GR�PRLQKR��FRP�GHVWDTXH�SDUD�D�
SRVVLELOLGDGH�GH�DIHFWDomR�GR�WUDEDOKR�IHPLQLQR�D�WDUHIDV�GDV�ODYUDV�RX�RXWUDV�
DFWLYLGDGHV�GD�IDPtOLD��IDFXOWDUDP�WDPEpP�HVVH�VXFHVVR��&RP�D�PHFDQL]DomR�
DOWHURX�VH� R� OXJDU� GD�PRDJHP�QD� GLYLVmR� VH[XDO� GR� WUDEDOKR�� SDVVDQGR� D�
WDUHID�D�VHU�GHVHPSHQKDGD�SRU�KRPHQV��RV�RSHUDGRUHV�GR�PRLQKR���

1mR�REVWDQWH��R�GHVHPSHQKR�IRL�EDVWDQWH�YDULiYHO�HQWUH�DV�QRYH�XQLGDGHV�

RQGH�HVVDV�XQLGDGHV�IRUDP�LQVWDODGDV��1DV�XQLGDGHV�GD�FRPXQD�GH�0XTXL[L��

IRPHQWDGD�SRU�XPD�HVWUDWpJLD�GD�VXD�FDSWDomR�GH�DOGHLDV�YL]LQKDV��RX�QR�
FDVR�GR�PRLQKR�GH�0XWXPEXD��jV�PDLRUHV�TXDQWLGDGHV�HQWUHJXHV�SRU�FDGD�
XWLOL]DGRU��1R�H[WUHPR�RSRVWR�HVWmR�RV�PRLQKRV�GR�6RTXHFR��FRP�GHVWDTXH�

IDPtOLDV�GD�DOGHLD�RQGH�R�PRLQKR�IRL�LQVWDODGR�
$V�GLIHUHQoDV�HQWUH�DTXHODV�FRPXQDV�VmR�FRQVLGHUiYHLV�QR�TXH�UHVSHLWD�

j� HFRQRPLD� GDV� IDPtOLDV� H� j� LQRYDomR�� HP�0XTXL[L� PHWDGH� GR� YDORU� GDV�
YHQGDV�WHP�D�YHU�FRP�RXWUDV�DFWLYLGDGHV�GD�IDPtOLD�H�R�UHFXUVR�D�WUDFomR�p�
LUUHOHYDQWH��QR�&RWD��D�PDQGLRFD�UHSUHVHQWD�����GR�YDORU�GDV�YHQGDV�H�Ki�
DOJXP�UHFXUVR�D�WUDFomR�DQLPDO�H�D�WUDFomR�PHFkQLFD��QR�6RTXHFR��TXDQGR�
Ki�XVR�GH�WUDFomR��HVWD�p�PHFkQLFD��H�PHWDGH�GR�YDORU�GDV�YHQGDV�GHYH�VH�j�
PDQGLRFD�H�XP�TXLQWR�D�RXWUDV�DFWLYLGDGHV�GD�IDPtOLD��,QTXpULWRV�jV�IDPtOLDV�
H�j�LQRYDomR�HP�%DSWLVWD��������

&RP�PDLV�IiFLO�SDUDOHOR�DR�VXFHVVR�GLIHUHQFLDGR�GRV�PRLQKRV��DR�FDER�

SHOR�SHVR�GD�HQWUHDMXGD�QR�WUDEDOKR�DJUtFROD��TXH�p�Pi[LPR�QD�FRPXQD�GH�

�����6LWXDomR�VHPHOKDQWH�p�UHSRUWDGD�QRXWURV�FRQWH[WRV�FRP�D�DGRSomR�GD�PHFDQL]D�

omR�GH�WDUHIDV�GH�SURFHVVDPHQWR�GD�PDGLRFD��1HZHNH��������&XUUDQ�H�&RRN��������

1*,��������$EGRXOD\H�HW�DO���������

PRQWDJHP�SDSGDU�LQGG������ ����������������
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0XTXL[L�� RQGH� HQYROYH� ���� GRV� DJUHJDGRV� LQTXLULGRV��PtQLPR� QR�6RTXHFR�
������ H� LQWHUPpGLR� QR�&RWD� �FRP� ������ )DFWRU� GH� VXFHVVR� RX� DSHQDV� VXD�

QD� JHVWmR� FROHFWLYD� GD�PRDJHP��1DV� XQLGDGHV�PRDJHLUDV� TXH� REVHUYDUDP�

QR�VHLR�GHVWD��IRUDP�XOWUDSDVVDGRV�SHOD�LQWHUYHQomR�GR�VRED��HP�DUWLFXODomR�

GH�PHQRU�VXFHVVR��RQGH�D�FRPXQLGDGH�FRQWHVWRX�RV�VDOiULRV�UHFHELGRV�SHOD�
FRPLVVmR� GH� JHVWmR� �+ROHFD��� RX� D� LPSRVLomR� SHOR� VRED� GR� SDJDPHQWR� GR�
VHUYLoR�GH�PRDJHP�Vy�HP�GLQKHLUR��&DWHQGD�GR�&pX��

UHLYLQGLFDo}HV�VXUJLGDV��GmR�YLVLELOLGDGH�jV�YDULDQWHV�GD�JHVWmR�DVVRFLDWLYD�GR�
PRLQKR��1D�PDLV�SDUWLFLSDWLYD��R�VHUYLoR�GH�PRDJHP�p�SDJR�HP�JpQHURV�RX�
GLQKHLUR��RV�PHPEURV�GD�FRPLVVmR�UHFHEHP�HP�IXQomR�GD�UHFHLWD�H�R�VDOGR�
GH� IXQFLRQDPHQWR�SHUPDQHFH�QD�DVVRFLDomR��1RXWUD�YDULDQWH��R�RSHUDGRU�H�

XP�GRV�PRLQKRV���R�VHUYLoR�GH�PRDJHP�p�SDJR�H[FOXVLYDPHQWH�HP�GLQKHLUR�
�DFRQWHFHX� QXPD� GDV� DOGHLDV� SRU� LPSRVLomR� GR� VRED��� H� R� VRED� DVVXPH�
GLUHFWDPHQWH�D�JHVWmR�GR�PRLQKR��

������3UiWLFDV�H�UHSUHVHQWDo}HV��&DPSRQHVHV�H�LQVWLWXLo}HV

$� RSomR� HQWUH� WUDFomR� DQLPDO� H� PHFkQLFD� VHSDUD� RV� SDUWLGiULRV� GH�
GLIHUHQWHV�FDPLQKRV�SDUD�D�PXGDQoD�WHFQROyJLFD��3DUD�RV�SURSRQHQWHV�GH�XPD�
VROXomR�PDLV�HQGyJHQD�H�HFROyJLFD��D�HVFROKD�UHFDL�XVXDOPHQWH�QD�SULPHLUD��
LQGHSHQGHQWH� GH� HQHUJLD� IyVVLO�� GRV� PHUFDGRV� GH� IDFWRUHV� GH� SURGXomR�

HW� DO��� ������ &HUXWWL� HW� DO��� ������� (VWD� RSomR� IDFXOWDULD� DLQGD� D� LQWHJUDomR�
FXOWXUDV�SHFXiULD��TXH�SHUPLWH�D�YDORUL]DomR�GR�HVWUXPH�DQLPDO��H�DFXPXOD�Mi�
XP�DEXQGDQWH�GHEDWH�QR�FRQWH[WR�GD�$66��/DQGDLV�H�/KRVWH��������6XPEHUJ��

QR�SHUtRGR�FRORQLDO��D�PpGLD�GH�FDEHoDV�GH�ERYLQRV�GR�VHFWRU�WUDGLFLRQDO�HUD�
GH������HP�������PDV�GHVVDV�DSHQDV������HUDP�ERLV�GH�WUDEDOKR��3RQWH�HW�DO���
������MXQWD�VH�D�UHGXomR�VRIULGD�SHOR�HIHFWLYR�ERYLQR�GHVGH�HQWmR��)D]HQGR�Ip�

DQLPDO�H�PDLRU�Q~PHUR�GH�DQLPDLV�GH�WUDFomR�GHWLGRV�SHOR�DJUHJDGR��(KXL�H�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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3ROVRQ��������0DEX]D�HW�DO����������DTXHOD�UHGXomR�QmR�IDYRUHFH�R�XVR�GD�
WUDFomR�DQLPDO��FXMR�IRPHQWR�LPSRUi�SULPHLUR�R�GD�FULDomR�GR�JDGR��

TXH�SRVWXODP�D�PLQLPL]DomR�GH�LQSXWV�H[WHUQRV��QmR�SDUHFH�VHU�YDORUL]DGD�
SHOD�PDLRULD� GRV� DJULFXOWRUHV� LQTXLULGRV�� QDV� VXDV� SHUFHSo}HV� FRPR� QDV�
VXDV�SUiWLFDV��2�FDUiFWHU�QmR�LQGXVWULDO�GD�LQRYDomR�HVWi�WDPEpP�ORQJH�GH�
IDYRUHFHU�XPD�H[SDQVmR�PDLV�HVSRQWkQHD�GD�PHVPD��FRPR�FRPHoD�D�VHU�
UHFRQKHFLGR��7ULSS������E��%HUQVWHLQ��������

2XWUR�DUJXPHQWR�HVJULPLGR�QD�GHIHVD�GH�GLIHUHQWHV�PRGHORV� WpFQLFRV�
SUHQGH�VH� FRP� D� HVFDOD� RX� GLPHQVmR�� $� GHIHVD� GD� SHTXHQD� SURGXomR�
OHYD� D� SURSXJQDU� D� WUDFomR� DQLPDO�� HQTXDQWR� R� DSRLR� DRV� EHQHItFLRV� GD�
PRGHUQL]DomR� UHQRYDGD� FRQGX]� D� GHVWDFDU� DV� YDQWDJHQV� GD� JUDQGH�
GLPHQVmR� �+D]HOO� HW� DO��� ������ -D\QH� HW� DO��� ������ :LJJLQV� HW� DO��� ������
'HLQLQJHU�H�%\HUOHH��������*HUPDQ�HW�DO���������'HLQLQJHU�HW�DO����������

(IHFWLYDPHQWH��R�H[HPSOR�GD�DGRSomR�GRV�PRLQKRV�PHFkQLFRV�PRVWUD�

LQFUHPHQWR� GD� HVFDOD� GD� VXD� XWLOL]DomR��&RQWXGR�� HYLGHQFLD� WDPEpP�TXH�
HVVH�DXPHQWR�SRGH�UHVXOWDU�GR�XVR�QmR�LQGLYLGXDOL]DGR�RX�H[WHUQDOL]DomR�GR�
HTXLSDPHQWR��DR�QtYHO�GH�XPD�RX�PDLV�FRPXQLGDGHV�GH�DOGHLD��2�VXFHVVR�
GD� XWLOL]DomR� GH� FDUL]� FRPXQLWiULR�DVVRFLDWLYR� PRVWUD� FRPR� p� SRVVtYHO�
XOWUDSDVVDU�REVWiFXORV�j�DFomR�FROHFWLYD�FRP�DUUDQMRV�RUJDQL]DFLRQDLV��FRPR�
UHJUDV�GH�DFHVVR��IRUPDV�GH�UHPXQHUDomR�GR�VHUYLoR�H�PRGRV�GH�DUWLFXODomR�
HQWUH�H[WHQVmR�S~EOLFD��DVVRFLDo}HV�H�DXWRULGDGHV�WUDGLFLRQDLV�GHYLGDPHQWH�
FRQVHQVXDOL]DGRV��&$35L��������9DQ�5LMQ�HW�DO����������4XDQWR�j�DOWHUQDWLYD�
HQWUH�RIHUWD�DVVRFLDWLYD�RX�SULYDGD�GR�VHUYLoR�GH�PRDJHP��DGPLWH�VH�TXH�R�

DO��� ������� FRQGX]D� D� XPD�PDLRU� GLIHUHQFLDomR� GD� FRPXQLGDGH� DOGHm� QR�
DFHVVR� DR� VHUYLoR� FRPSDUDWLYDPHQWH� j� YHUVmR� DVVRFLDWLYR�FRPXQLWiULD��
PHVPR�QD�VXD�YDULDQWH�GH�JHVWmR�PDLV�FHQWUDOL]DGD�SHOR�VRED�

2�VXFHVVR�GD�LQWURGXomR�GR�PRLQKR�SDUD�D�WUDQVIRUPDomR�GD�PDQGLRFD��
FRPR� D� GLItFLO� H[SDQVmR� GD� PHFDQL]DomR� FRP� R� WUDFWRU� HP�0DODQMH�� HP�
TXH�DV�FRQGLFLRQDQWHV�PDLRUHV�SDUHFHP�HVWDU�GR�ODGR�GD�RIHUWD�GR�VHUYLoR�

UHODomR�GHWHUPLQtVWLFD�HQWUH�PRGHOR�WHFQROyJLFR�H�GH�H[SORUDomR�DJUtFROD�
$�WHUFHLUD�YHUWHQWH�GD�GLVFXVVmR��QHVWD�DERUGDJHP�GRV�FDPSRQHVHV�H�

LQRYDomR�WpFQLFD��H�HP�TXH�VH�FDUDFWHUL]DUDP�SURFHVVRV�GH�DGRSomR�FRP�
PHQRV�VXFHVVR�RX�FRP�PDLV�VXFHVVR��SHOR�PHQRV�QR�FXUWR�SUD]R��SUHQGH�

PRQWDJHP�SDSGDU�LQGG������ ����������������
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VH�FRP�D�QDWXUH]D�GRV�IDFWRUHV�TXH�IDYRUHFHP�D�DGRSomR�H�VXD�XQLGDGH�GH�
DQiOLVH�

5HFRQKHFH�VH� KRMH� TXH� D� DGRSomR� GH� LQRYDo}HV� p� XP� SURFHVVR�
FRPSOH[R�GHSHQGHQWH�GH�XPD�PXOWLWXGH�GH�IDFWRUHV��.QRZOHU�H�%UDGVKDZ��
������%DQGLHUD�H�5DVXO��������&XQJXDUD�H�'DUQKRIHU��������.DVVLH�HW�DO���

FXOWLYR�SUDWLFDGRV�� GD�HFRQRPLD�GDV� IDPtOLDV�� GD� VXD�FDUJD�GH� WUDEDOKR�H�
GD� LQWHQVLGDGH� QR� XVR� GR� VROR�� GHVWLQRX�VH� D� HYLGHQFLDU� FRQGLFLRQDQWHV�
j� DGRSomR� H� D� GLDJQRVWLFDU� QHFHVVLGDGHV� FRUURERUDGDV� SHOD� SHUFHSomR�
GRV� SUySULRV� HP� UHODomR� jV� LQRYDo}HV�� &DUDFWHUL]DUDP�VH� DLQGD� DUUDQMRV�
GH�JRYHUQDomR�GR�SURFHVVR�FROHFWLYR�GH�DGRSomR�H�VXDV� LPSOLFDo}HV�HP�
FRPXQLGDGHV�PDLV�RX�PHQRV�WUDGLFLRQDLV��PDV�LQWHUQDPHQWH�GLIHUHQFLDGDV��

PHUFDGR�ORFDO�GRV�PHLRV�GH�SURGXomR�VmR�DLQGD�FRQGLFLRQDQWHV�GHVWDFDGDV�

D�RSomR�SRU� LQRYDo}HV�PDLV�HQGyJHQDV��$OWLHUL�H�7ROHGR��������%HUQVWHLQ��

DJUtFRODV�� VHPHQWHV�� DGXERV��PHFDQL]DomR�� UHSDUDomR� GH� HTXLSDPHQWRV��
SHoDV�GH�VXEVWLWXLomR���p�XPD�FRQGLFLRQDQWH�IUHTXHQWHPHQWH�HVFDPRWHDGD�
SHORV�SDUWLGiULRV�GD�PRGHUQL]DomR��(QTXDGUD�VH�DTXL�D�SURSRVWD�GR�%DQFR�
0XQGLDO��������TXH�DSRQWD�D�LQWHJUDomR�QRV�PHUFDGRV�GRV�SURGXWRV�H�GRV�
IDFWRUHV�FRPR�IRUPD�GH�DXPHQWDU�RV�UHQGLPHQWRV�H�DVVHJXUDU�D�VDtGD�GD�
SREUH]D��DR�PHVPR� WHPSR�TXH�RV�SHTXHQRV�DJULFXOWRUHV�VH� WUDQVIRUPDP�
HP�HPSUHViULRV�DJUtFRODV� �$UQDOWH���������&RPR�VDOLHQWD�%DSWLVWD� ��������
FRQWXGR��D�TXHVWmR�QmR�p�D�DUWLFXODomR�GRV�FDPSRQHVHV�FRP�RV�PHUFDGRV��
³HVWHV�p�TXH�QmR�H[LVWHP��FRPR�R�PHUFDGR�GH�WUDEDOKR�UXUDO��RX�IXQFLRQDP�

SURGXWRV��
2X� VHMD�� R� FRQWH[WR� LQVWLWXFLRQDO� H� SROtWLFR�� WLGR� SRU� IDFWRU� H[WHULRU� QR�

GH�RIHUWD�GH�VHUYLoRV�GH�PHFDQL]DomR��SHOR�YD]LR�GH�HQTXDGUDPHQWR�TXH�
DVVHJXUH�SHoDV�H�SQHXV��UHSDUDomR�H�PDQXWHQomR��H�LQIUD�HVWUXWXUDV�FRPR�
HVWUDGDV�RQGH�RV�PHVPRV�SRVVDP�FLUFXODU�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD
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&21&/86¯(6

6HJXLQGR�D�HVWUXWXUD�GR�WH[WR�DWp�DTXL�DSUHVHQWDGR��WHFHP�VH�DOJXPDV�
QRWDV�FRQFOXVLYDV��HP�SULPHLUR��HP�WRUQR�GRV�REMHFWLYRV�GD�PXGDQoD�WpFQLFD�

GH�DQiOLVH�GD�DGRSomR�GH� LQRYDo}HV��H�GR�HQTXDGUDPHQWR� LQVWLWXFLRQDO�H�
SROtWLFR�GD�PXGDQoD�WpFQLFD��

$�DQiOLVH�GDV�SUiWLFDV�H�DWLWXGHV�GRV�FDPSRQHVHV�LQTXLULGRV�HP�0DODQMH�
SHUPLWH� DSRLDU� D� QHFHVVLGDGH� GH� DGDSWDU� REMHFWLYRV� H� YLDV� �PRGHORV�� GD�
PXGDQoD�WpFQLFD�j�GLYHUVLGDGH�GRV�FRQWH[WRV�ORFDLV�H�UHJLRQDLV��9DQODXZH�
HW� DO��� ������� 1XP� FRQWH[WR� RQGH� D� GLPHQVmR� GD� H[SORUDomR� DJUtFROD�
FDPSRQHVD�p�H[tJXD�H�DSDUHQWD�WHU�GHFUHVFLGR��VHP�TXH�D�SUHVVmR�VREUH�
D�WHUUD�VH�IDoD�DLQGD�VHQWLU��HYLGHQFLRX�VH�D�HOHYDGD�FDUJD�GH�WUDEDOKR�GH�
XPD� IRUoD�GH�WUDEDOKR� GHSDXSHUDGD� FRPR� IDFWRU� OLPLWDQWH� GD� H[SDQVmR�
DJUtFROD��2�DFUpVFLPR�GD�SURGXWLYLGDGH�GD�WHUUD��IDFH�j�HOHYDGD�LQWHQVLGDGH�
GH� XVR� GR� VROR� DFWXDOPHQWH� SUDWLFDGD�� HVWi� GHSHQGHQWH� GH� LQRYDo}HV�
QmR�GLVSRQtYHLV�D� FXUWR�SUD]R�� FRPR�PHOKRULD�GDV�YDULHGDGHV� ORFDLV�� GDV�
FRQGLo}HV�GH�IHUWLOLGDGH�GR�VROR��GR�FRQWUROH�GH�GRHQoDV�H�SUDJDV��1DVVHU�H�

REMHFWLYR�XUJH��HP�FRQWH[WRV�FRPR�R�HVWXGDGR��QmR�R�UHVWULQJLU�DR�DXPHQWR�
GD�SURGXWLYLGDGH�GD� WHUUD��SULYLOHJLDQGR�DWp�D�PHOKRULD�GD�SURGXWLYLGDGH�H�
FRQGLo}HV� GH� WUDEDOKR�� DR� DUUHSLR� GD� GLVFXVVmR� KRMH� GRPLQDQWH�� PHVPR�

4XDQWR�jV�YLDV� WpFQLFDV�SDUD�FRQFUHWL]DU�HVWHV�REMHFWLYRV�p�SDWHQWH�R�
GHVDMXVWH� GH� DOJXPDV� GDV� SURSRVWDV� PDLV� JHQHUDOLVWDV� UHODWLYDPHQWH� jV�
FLUFXQVWkQFLDV�GDV�DOGHLDV�H�GRV�FDPSRQHVHV�LQTXLULGRV��$�YLD�GH�DGDSWDomR�
GRV�VLVWHPDV�WUDGLFLRQDLV��FRP�PLQLPL]DomR�GR�UHFXUVR�D�IDFWRUHV�H[WHUQRV��
GHSDUD�VH� FRP� REVWiFXORV� FRPR� RV� UHODFLRQDGRV� FRP� D� DGRSomR� GD�
WUDFomR�DQLPDO�H�IHUWLOL]DomR�RUJkQLFD��$�YLD�GH�PRGHUQL]DomR�FRP�IDFWRUHV�
LQGXVWULDLV� UHFROKH� XPD� DWLWXGH� SRVLWLYD� QR� TXH� UHVSHLWD� j� DGRSomR� GD�
PHFDQL]DomR�GH�WDUHIDV�FRPR�D�SUHSDUDomR�GR�VROR�QD�ODYUD�GD�DVVRFLDomR�
RX� PRDJHP� PHFkQLFD� QR� PRLQKR� DVVRFLDWLYR�� VHP� JUDQGHV� DOWHUDo}HV�
GRV� VLVWHPDV� GH� FXOWLYR� SUDWLFDGRV�� PDV� DLQGD� DVVLP�� QHP� VHPSUH� FRP�
VXFHVVR� JDUDQWLGR�� 8PD� H� RXWUD� GHSDUDP�VH� FRP� D� QHFHVVLGDGH� GH� XP�
DGHTXDGR� HQTXDGUDPHQWR� RUJDQL]DFLRQDO�� LQVWLWXFLRQDO� H� GH� SROtWLFDV�
S~EOLFDV��(QTXDQWR�R�IDFWRU�HVFDOD�QmR�p�OLPLWDQWH�GD�DGRSomR�GR�XVR��Mi�D�
SULYDWL]DomR�GD�SUHVWDomR�GR�VHUYLoR�WHQGHUi�D�DXPHQWDU�D�GLIHUHQFLDomR�QR�
DFHVVR�D�HVVH�XVR�
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RX�D�IDPtOLD�FDPSRQHVD�FRPR�XQLGDGH�GH�DQiOLVH�HP�GHWULPHQWR�GR�ORFDO��$�
H[FHSomR�SRGH�UHVLGLU�QR�HVWXGR�GH�LQRYDo}HV�UHODFLRQDGDV�FRP�D�JHVWmR�
GD� iJXD� RX� D� SURWHFomR� GH� SODQWDV�� FRQVLGHUDGDV� ORJR� j� SDUWLGD� PDLV�
GHSHQGHQWHV�GD�DFomR�FROHFWLYD� ORFDO� �&$35L�� �������1R�HVWXGR�GH�FDVR�
DSUHVHQWDGR�� HPERUD� VH� WHQKDP� DQDOLVDGR� SUiWLFDV� H� DWLWXGHV� WRPDQGR�
D� IDPtOLD� FDPSRQHVD� FRPR�XQLGDGH�GH� LQTXpULWR� H� DQiOLVH�� HYLGHQFLRX�VH�
WDPEpP�D�LPSRUWkQFLD�GR�QtYHO�ORFDO�SDUD�SHUFHEHU�R�VXFHVVR�RX�LQVXFHVVR�
GH�LQRYDo}HV�FRPR�D�SUHSDUDomR�PHFkQLFD�GD�WHUUD�RX�D�PRDJHP�PHFkQLFD�

H�SUiWLFDV�GDV� IDPtOLDV�FRPR�D�VXD�DFomR�FROHFWLYD��H�VH�UHODFLRQDP�FRP�
D� KLVWyULD� DJUiULD�� RV� VDEHUHV� H� RV� VLVWHPDV� GH� JRYHUQDQoD� ORFDLV�� (VVD�
LPSRUWkQFLD�p�DFUHVFLGD�HP�FRQWH[WRV�HP�TXH�DV�FRPXQLGDGHV�GH�DOGHLD�RX�

GH� SRGHU� PDLV� RX�PHQRV� WUDGLFLRQDLV� H� YDULDGRV� QtYHLV� GH� GLIHUHQFLDomR�
LQWHUQD�

2V� DUUDQMRV� RUJDQL]DFLRQDLV�� DV� LQVWLWXLo}HV� H� DV� SROtWLFDV�� WLGRV� SRU�

FHQWUDLV�QRV�FDVRV�GH�LQRYDomR�DQDOLVDGRV��WDQWR�SHOD�VXD�SUHVHQoD�FRPR�

DUWLFXODomR�HQWUH�H[WHQVmR�S~EOLFD��DVVRFLDo}HV�H�DXWRULGDGHV�WUDGLFLRQDLV��

QR�SURFHVVR�GH�DGRSomR�GRV�PRLQKRV��$�DWLWXGH�SRVLWLYD�GRV�FDPSRQHVHV�

RX� SULYDGD�� GH� VHUYLoRV� GH� PHFDQL]DomR�� SHOR� YD]LR� GH� HQTXDGUDPHQWR�

PDQXWHQomR��H�HVWUDGDV�SDUD�FLUFXODomR�GRV�HTXLSDPHQWRV��2�(VWDGR��RV�

QD�FULDomR�GH�FRQGLo}HV�SDUD�R�HVFRDPHQWR�GD�SURGXomR��H�UHPXQHUDomR�
GD�DFWLYLGDGH�FDPSRQHVD�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD
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5()(5È1&,$6�%,%/,2*5É),&$6

$EGRXOD\H�7���$EDVV�$���0D]L\D�'L[RQ�%���7DUDZDOL�*���2NHFKXNZX�5���5XVLNH�-���$OHQH�
$���0DQ\RQJ�9���$\HGXQ�%����������$ZDUHQHVV�DQG�DGRSWLRQ�RI�LPSURYHG�FDVVDYD�
YDULHWLHV� DQG� SURFHVVLQJ� WHFKQRORJLHV� LQ� 1LJHULD�� -RXUQDO� RI� 'HYHORSPHQW� DQG�

$OWLHUL��0����������$JURHFRORJ\��WKH�VFLHQFH�RI�QDWXUDO�UHVRXUFH�PDQDJHPHQW�IRU�SRRU�
IDUPHUV�LQ�PDUJLQDO�HQYLURQPHQWV��$JULFXOWXUH��(FRV\VWHPV�	�(QYLURQPHQW���������

$OWLHUL��0���7ROHGR��9����������7KH�DJURHFRORJLFDO�UHYROXWLRQ�LQ�/DWLQ�$PHULFD��UHVFXLQJ�
QDWXUH�� HQVXULQJ� IRRG� VRYHUHLJQW\� DQG� HPSRZHULQJ� SHDVDQWV�� 7KH� -RXUQDO� RI�

$UQDOWH��(����������$JULFXOWXUD�SDUD�HO�GHVDUUROOR��HO�GHEDWH�HQ�WRUQR�DO�,QIRUPH������GHO�

����

%DQFR�0XQGLDO���������$JULFXOWXUD�SDUD�HO�GHVDUUROOR��,QIRUPH�VREUH�R�GHVDUUROOR�PXQGLDO�
������:DVKLQJWRQ��%DQFR�0XQGLDO

%DQGLHUD��2���5DVXO�� ,�� ��������6RFLDO� QHWZRUNV�DQG� WHFKQRORJ\�DGRSWLRQ� LQ�1RUWKHUQ�
0R]DPELTXH��7KH�(FRQRPLF�-RXUQDO�������������

-RXUQDO�RI�3HDVDQW�6WXGLHV�����������������

%RQQ\��6���'DXFp��3����������/HV�QRXYHOOHV�WHFKQRORJLHV�HQ�DJULFXOWXUH��XQH�DSSURFKH�

%URZQ��/����������2XWJURZLQJ�WKH�HDUWK��WKH�IRRG�VHFXULW\�FKDOOHQJH�LQ�DQ�DJH�RI�IDOOLQJ�
ZDWHU�WDEOHV�DQG�ULVLQJ�WHPSHUDWXUHV��1HZ�<RUN��(DUWK�3ROLF\�,QVWLWXWH�

%XOO��6���1GXQJXUX��-���*UXLVVHP��:���%HHFKLQJ��-���9DXGHUFKXUHQ��+����������&DVVDYD��
FRQVWUDLQWV�WR�SURGXFWLRQ�DQG�WKH�WUDQVIHU�RI�ELRWHFKQRORJ\�WR�$IULFDQ�/DERUDWRULHV��
3ODQW�&HOO�5HS������������

&$35L���������5HVRXUFHV��ULJKWV�DQG�FRRSHUDWLRQ��D�VRXUFHERRN�RQ�SURSHUW\�ULJKWV�DQG�
FROOHFWLYH� DFWLRQ� IRU� VXVWDLQDEOH� GHYHORSPHQW�� :DVKLQJWRQ�� &*,$5� 3URJUDP� RQ�
FROOHFWLYH�DFWLRQ�DQG�SURSHUW\�ULJKWV��&$35L��

&HUXWWL��$���&DOYR��$���%UXXQ��6����������&RPSDULVRQ�RI�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�
RI�OLJKW�PHFKDQL]DWLRQ�DQG�DQLPDO�WUDFWLRQ�XVLQJ�D�PRGXODU�/&$�DSSURDFK��-RXUQDO�
RI�&OHDQHU�3URGXFWLRQ������������

&KDPEHUV��5�� ��������7KH�RULJLQV�DQG�SUDFWLFH�RI�SDUWLFLSDWRU\� UXUDO�DSSUDLVDO��:RUOG�

DJULFXOWXUDO�UHVHDUFK��/RQGRQ��,QWHUPHGLDWH�7HFKQRORJ\�3XEOLFDWLRQV�
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SRSXODWLRQ�SUHVVXUH��DJULFXOWXUDO�GHYHORSPHQW�DQG�WKH�FDVVDYD�OLYHVWRFN�LQWHUDFWLRQ�

���

&RFKHW�� +�� �������� 7KH� V\VWqPH� DJUDLUH� FRQFHSW� LQ� IUDQFRSKRQH� SHDVDQW� VWXGLHV��
*HRIRUXP�������������

&XQJXDUD�� %��� 'DUQKRIHU�� ,�� �������� $VVHVVLQJ� WKH� LPSDFW� RI� LPSURYHG� DJULFXOWXUDO�
WHFKQRORJLHV�RQ�KRXVHKROG�LQFRPH�LQ�UXUDO�0R]DPELTXH��)RRG�3ROLF\������������

&XUUDQ��6��H�&RRN��-�� ��������*HQGHU�DQG�FURSSLQJ��FDVVDYD� LQ�6XE�6DKDUDQ�$IULFD��
8QLYHUVLW\�RI�:DVKLJWRQ�

'HLQLQJHU��.���+LOKRUVW��7���6RQJZH��9����������,GHQWLI\LQJ�DQG�DGGUHVVLQJ�ODQG�JRYHUQDQFH�

$IULFDQ�FRXQWULHV��)RRG�3ROLF\�����������

'HLQLQJHU��.���%\HUOHH��'����������7KH�ULVH�RI�ODUJH�IDUPV�LQ�ODQG�DEXQGDQW�FRXQWULHV��GR�
WKH\�KDYH�D�IXWXUH"��:RUOG�'HYHORSPHQW����������������

'XJXp��3���9D\VVLHUHV��-���&KLD��(���2XHGUDRJR��6���+DYDUG��0���&RXOLEDO\��'���1DFUR��

SRXU� OD�PLVH�HQ�SUDWLTXH�GH�FH�FRQFHSW�GDQV� OHV�]RQHV�GH�VDYDQH�G¶$IULTXH�GH�
O¶2XHVW��$FWHV�GX�VpPLQDLUH�$6$3��%RER�'LRXODVVR��%XUNLQD�)DVR�

(KXL��6���3ROVRQ��5�� ��������$� UHYLHZ�RI� WKH�HFRQRPLF�DQG�HFRORJLFDO� FRQVWUDLQWV�RQ�

)$2� �������� 7KH� 6WDWH� RI� )RRG� DQG�$JULFXOWXUH��:RPHQ� LQ�$JULFXOWXUH�� &ORVLQJ� WKH�
*HQGHU�*DS�IRU�'HYHORSPHQW��5RPH��)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�

GHYHORSLQJ�FRXQWULHV��:DVKLQJWRQ��7KH�:RUOG�%DQN�

)HUPRQW��$���%DELU\H��$���2ELHUR��+���$EHOH��6���*LOOHU��.�� ��������)DOVH�EHOLHIV�RQ� WKH�
VRFLRHFRQRPLF�GULYHUV�RI�FDVVDYD�FURSSLQJ��$JURQRP\�IRU�6XVWDLQDEOH�'HYHORSPHQW�
������������

)HUPRQW��$���$VWHQ��3���7LWWRQHOO��3���YDQ�:LMN��0���*LOOHU��.����������&ORVLQJ�WKH�FDVVDYD�
\LHOG�JDS��DQ�DQDO\VLV�IURP�VPDOOKROGHU�IDUPV�LQ�(DVW�$IULFD��)LHOG�&URSV�5HVHDUFK�
�����������

)HUPRQW��$���$VWHQ��3��H�*LOOHU��.����������,QFUHDVLQJ�ODQG�SUHVVXUH�LQ�(DVW�$IULFD��WKH�
FKDQJLQJ�UROH�RI�FDVVDYD�DQG�FRQVHTXHQFHV�IRU�VXVWDLQDELOLW\�RI�IDUPLQJ�V\VWHPV��

)HUUDWRQ�� 1��� 7RX]DUG�� ,�� �������� &RPSUHQGUH� O¶DJULFXOWXUH� IDPLOLDOH�� GLDJQRVWLF� GHV�
V\VWqPHV�GH�SURGXFWLRQ��:DJHQLQJHQ��&7$���(GLWLRQV�4XDH���3UHVVHV�$JURQRPLTXHV�
GH�*HPEORX[�

*OREDO�-XVWLFH�1RZ�

*DUQHWW�� 7��� $SSOHE\�� &��� %DOPIRUG�� ,��� %DWHPDQ�� 7��� %ORRPHU�� 3��� %XUOLQJDPH�� %���

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������



���

$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

'DZNLQV��0���)UDVHU��'���+HUUHUR��0���+RIIPDQ��,���6PLWK��3���7KRUQWRQ��3���7RXOPLQ��

SUHPLVHV�DQG�SROLFLHV��6FLHQFH������������

*HUPDQ�� /��� 6FKRQHYHOG�� *���0ZDQJL�� (�� �������� &RQWHPSRUDU\� SURFHVVHV� RI� ODUJH�

UXOH�RI�ODZ"��:RUOG�'HYHORSPHQW����������

6DQWRV�� -�� /LPD� HW� DO�� �FRRUG���� 2� IXWXUR� GD� DOLPHQWDomR�� DPELHQWH�� VD~GH� H�
HFRQRPLD��/LVERD��)XQGDomR�&DORXVWH�*XOEHQNLDQ�

*RGIUD\�� &��� &UXWH�� ,��� +DGGDG�� /��� /DZUHQFH�� '��� 0XLU�� -��� 3UHWW\�� -��� 5RELQVRQ�� 6���
7RXOPLQ�� &�� �������� 7KH� IXWXUH� RI� IRRG� DQG� IDUPLQJ�� FKDOOHQJHV� DQG� FKRLFHV� IRU�

+DOO��$���%RFNHWW��*���7D\ORU��6���6LYDPRKDQ��0�9���&ODUN��1����������:K\�SDUWQHUVKLSV�
UHDOO\� PDWWHU�� LQQRYDWLRQ� WKHRU\�� LQVWLWXWLRQDO� DUUDQJHPHQWV� DQG� LPSOLFDWLRQV� IRU�

+DYHUNRUW�� %��� 5HLMQWMHV�� &�� �HGV��� �������� 0RYLQJ� ZRUOGYLHZV�� UHVKDSLQJ� VFLHQFHV��
SROLFLHV� DQG� SUDFWLFHV� IRU� HQGRJHQRXV� VXVWDLQDEOH� GHYHORSPHQW�� /HQVGHQ�
�+RODQGD���(7&���&RPSDV�

+D]HOO�� 3��� 3RXWRQ�� &��� :LJJLQV�� 6��� 'RUZDUG��$�� �������� 7KH� IXWXUH� RI� VPDOO� IDUPV��
WUDMHFWRULHV�DQG�SROLF\�SULRULWLHV��:RUOG�'HYHORSPHQW�������������������

,'$� �������� 3URJUDPD� GH� H[WHQVmR� H� GHVHQYROYLPHQWR� UXUDO�� /XDQGD�� ,QVWLWXWR� GH�
'HVHQYROYLPHQWR�$JUiULR���0$'5�

,VDELULU\H��0��5X\VVFKDHUW��*��� 9DQOLQGHQ�� /��� 3RHVHQ�� -���0DJXQGD��0���'HFNHUV�� -��
�������6RLO�ORVVHV�GXH�WR�FDVVDYD�DQG�VZHHW�SRWDWR�KDUYHVWLQJ��D�FDVH�VWXG\�IURP�
ORZ�LQSXW�WUDGLWLRQDO�DJULFXOWXUH��6RLO�	�7LOODJH�5HVHDUFK�����������

-D\QH��7���&KDPEHUOLQ��-���+HDG\��'����������/DQG�SUHVVXUHV��WKH�HYROXWLRQ�RI�IDUPLQJ�
V\VWHPV��DQG�GHYHORSPHQW�VWUDWHJLHV�LQ�$IULFD��D�V\QWKHVLV��)RRG�3ROLF\���������

-D\QH��7���0DWKHU��'���0JKHQ\L��(����������3ULQFLSDO�FKDOOHQJHV�FRQIURQWLQJ�VPDOOKROGHU�
DJULFXOWXUH�LQ�6XE�6DKDUDQ�$IULFD��:RUOG�'HYHORSPHQW�������������������

VRXWKHUQ�$IULFD��/DQG�8VH�3ROLF\������������

.ODYHUHQ��0���7LMGHQV��.���+XJKLH�:LOOLDPV��0���0DUWLQ��1����������9LVmR�JHUDO�GR�WUDEDOKR�
H�HPSUHJR�GDV�PXOKHUHV�HP�$QJROD��8QLYHUVLGDGH�GH�$PHVWHUGmR�

.OHUN[�� /��� YDQ� 0LHUOR�� %��� /HHXZLV�� &�� �������� (YROXWLRQ� RI� V\VWHPV� DSSURDFKHV� WR�
DJULFXOWXUDO� LQQRYDWLRQ�� FRQFHSWV�� DQDO\VLV� DQG� LQWHUYHQWLRQV�� LQ� ,�� 'DUQKRIHU�� '��
*LEERQ�H�%��'LGLHX��HGV����)DUPLQJ�6\VWHPV�5HVHDUFK� LQWR�WKH���VW�FHQWXU\�� WKH�
QHZ�G\QDPLF��6SULQJHU�

.QRZOHU�� '��� %UDGVKDZ�� %�� �������� )DUPHUV¶� DGRSWLRQ� RI� FRQVHUYDWLRQ� DJULFXOWXUH�� D�

PRQWDJHP�SDSGDU�LQGG������ ����������������



���

XQ�P\WKH�WHFKQLFLVWH�FRQIURQWp�DX[�UpDOLWpV�GX�WHUUDLQ��&DKLHUV�6FLHQFHV�+XPDLQHV�

/XDQGD�

/RZGHU��6���6NRHW��-���6LQJK��6��������:KDW�GR�ZH�UHDOO\�NQRZ�DERXW�WKH�QXPEHU�DQG�
GLVWULEXWLRQ�RI�IDUPV�DQG�IDPLO\�IDUPV�ZRUOGZLGH"�%DFNJURXQG�SDSHU�IRU�7KH�6WDWH�
RI�)RRG�DQG�$JULFXOWXUH�������5RPH��)$2�

WKH�XVH�RI�DOWHUQDWLYH� ODQG�FXOWLYDWLRQ� WHFKQRORJLHV� LQ�6ZD]LODQG�� LPSOLFDWLRQV� IRU�
VPDOOKROGHU�IDUPLQJ�RQ�FXVWRPDU\�6ZD]L�1DWLRQ�/DQG��/DQG�8VH�3ROLF\�����������

0$'5� �������� $QJROD�� $� PXOKHU� H� R� GHVHQYROYLPHQWR� UXUDO�� LQ� 5HYLVmR� GR� VHFWRU�

LQYHVWLPHQWRV��0LQLVWpULR�GD�$JULFXOWXUD�H�GR�'HVHQYROYLPHQWR�5XUDO���)$2�

NQRZOHGJH��DWWLWXGHV�DQG�SHUFHSWLRQV�LQ�WKH�XSWDNH�RI�DJULFXOWXUDO�DQG�DJURIRUHVWU\�
LQQRYDWLRQV�DPRQJ�VPDOOKROGHU�IDUPHUV�LQ�VXE�6DKDUDQ�$IULFD��,QWHUQDWLRQDO�-RXUQDO�

0F,QW\UH��%���+HUUHQ��+���:DNKXQJX��-���:DWVRQ��5����������$JULFXOWXUH�DW�D�FURVVURDGV��
YRO�9�6XE�6DKDUDQ�$IULFD��66$��5HSRUW��:DVKLQJWRQ��,QWHUQDWLRQDO�$VVHVVPHQW�RI�
$JULFXOWXUDO�.QRZOHGJH��6FLHQFH�DQG�7HFKQRORJ\�IRU�'HYHORSPHQW��,$$67'��

0XRQGR�� 3�� �������� &XOWXUDV� LQWHUFDODUHV� H� DJULFXOWXUD� IDPLOLDU� HP� $QJROD�� &DVR��
PDQGLRFD���FDMDQXV��PDQGLRFD���OHXFDHQD��/LVERD��,6$�

1HYHV��$����������$�DJULFXOWXUD�WUDGLFLRQDO�HP�$QJROD�QRV�DQRV����GR�VpFXOR�[[��&DVWUR�
9HUGH�����/8=�

1ZHNH��)����������1HZ�FKDOOHQJHV�LQ�WKH�FDVVDYD�WUDQVIRUPDWLRQ�LQ�1LJHULD�DQG�*KDQD��
,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH�

1ZHNH��)���6SHQFHU��'���/\QDQ��-����������7KH�FDVVDYD�WUDQVIRUPDWLRQ��$IULFD�V�EHVW�NHSW�
VHFUHW��(DVW�/DQVLQJ��86$���6WDWH�8QLYHUVLW\�3UHVV�

3DFKHFR�� )�� �������� $JULFXOWXUD� H� VRFLHGDGH� UXUDO� QD� $QJROD� GRV� DQRV� ���� R� FDVR�
GH�0DODQMH�� VXVtGLRV� SDUD� D� FRPSUHHQVmR� GRV� VLVWHPDV� DJUiULRV� HP� SUHVHQoD��
0DODQMH�

3HUHLUD��0����������'LQkPLFDV�HVSDFLDLV��FDVR�GH�HVWXGR��PXQLFtSLR�GR�&DFXVR��0DODQMH��
LQ�6HPLQiULR�$QJROD��3HTXHQD�DJULFXOWXUD�H�GHVHQYROYLPHQWR�UXUDO��/LVERD��,6$�

3LQWR��+���5LR��3����������0HFDQL]DomR�QD�DOGHLD�GH�0XWXPEXD��PXQLFtSLR�GH�&DFXODPD���
0DODQMH��3$3'$5�

3LQWR��+���5LR��3�������D���$FRPSDQKDPHQWR�D�DJULFXOWRUHV��0DODQMH��3$3'$5�

3LQWR�� +��� 5LR�� 3�� �����E��� 0RLQKRV�� SURFHVVRV� GH� LQVWDODomR� H� GH� LPSOHPHQWDomR��
0DODQMH��3$3'$5�

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD

PRQWDJHP�SDSGDU�LQGG������ ����������������
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$QJROD��3HTXHQD�$JULFXOWXUD�H�'HVHQYROYLPHQWR�5XUDO

3RQWH��$���6RXVD��$���6LP}HV��-���6LOYD��5���$OYHV��&���9DVFRQFHORV��$���6LOYD��-���6LOYD��
/�� ��������&DUDFWHUL]DomR�JHQpULFD� GR�GLVWULWR� GH�0DODQMH�� /XDQGD��*DELQHWH� GH�
(VWXGRV�GD�6HFUHWDULD�3URYLQFLDO�GH�)LQDQoDV�H�3ODQHDPHQWR�

3ULWFKDUG�� -�� �������� $QLPDO� WUDFWLRQ� DQG� WUDQVSRUW� LQ� WKH� ��VW� FHQWXU\�� JHWWLQJ� WKH�
SULRULWLHV�ULJKW��7KH�9HWHULQDU\�-RXUQDO��������������

5DL��0���5HHYHV��7��H�3DQGH\��6����������$KRUUDU�SDUD�FUHFHU��JXtD�SDUD�ORV�UHVSRQVDEOHV�

HVFDOD��5RPD��)$2�

5HLMQWMHV�� &��� +DYHUNRUW�� %�� H� :DWHUV�%D\�� $�� �������� )DUPLQJ� IRU� WKH� IXWXUH�� DQ�
LQWURGXFWLRQ� WR� ORZ� H[WHUQDO� LQSXW� DQG� VXVWDLQDEOH� DJULFXOWXUH�� /HXVGHQ�/RQGRQ��
,/($�0D0LOODQ�

5LQJKRIHU��/���6LQJK��6���)LVKHU��0����������%H\RQG�%RVHUXS��WKH�UROH�RI�ZRUNLQJ�WLPH�
LQ�DJULFXOWXUDO�GHYHORSPHQW�� LQ�0��)LVFKHU�.RZDOVNL�HW�DO�� �HGV����(VWHU�%RVHUXS¶V�
OHJDF\�RQ�VXVWDLQDELOLW\��1HZ�<RUN��6SULQJHU�

6DQFKH]��3���'HQQLQJ��*���1]LJXKHED��*����������7KH�$IULFDQ�*UHHQ�5HYROXWLRQ�PRYHV�
IRUZDUG��)RRG�6HFXULW\����������

6LOYD��'���6DQWRV�� -��� )HUUHLUD��(���6LOYD��$��)UDQoD��$���6HGL\DPD��7�� ��������0DQHMR�
GH� SODQWDV� GDQLQKDV� QD� FXOWXUD� GD�PDQGLRFD�� 3ODQWD� 'DQLQKD� 9LoRVD�0*� ������
��������

DJULFXOWXUDO�UHVHDUFK�LQ�$IULFD��)RRG�3ROLF\�����������

6XPEHUJ�� -�� �������� 7RZDUG� D� GLV�DJJUHJDWHG� YLHZ� RI� FURS�OLYHVWRFN� LQWHJUDWLRQ� LQ�

6XPEHUJ�� -�� �������� 0L[HG� IDUPLQJ� LQ� $IULFD�� WKH� VHDUFK� IRU� RUGHU�� WKH� VHDUFK� IRU�

7FKLNDQKD��0�� ��������0XOKHU�� WUDEDOKR�H�DJULFXOWXUD��XP�HVWXGR�GH�FDVR�QR�3ODQDOWR�
&HQWUDO�DQJRODQR��/LVERD��,6$�

7LWWRQHOO�� 3��� *LOOHU�� .�� �������� :KHQ� \LHOG� JDSV� DUH� SRYHUW\� WUDSV�� WKH� SDUDGLJP� RI�

����������

IDUPLQJ��/RQGRQ��(DUWKVFDQ�

7ULSS�� 5�� �����E��� 7KH� SHUIRUPDQFH� RI� ORZ� H[WHUQDO� LQSXW� WHFKQRORJ\� LQ� DJULFXOWXUDO�
GHYHORSPHQW��D�VXPPDU\�RI�WKUHH�FDVH�VWXGLHV��,QWHUQDWLRQDO�-RXUQDO�RI�$JULFXOWXUDO�

7VFKDUQWNH��7���&ORXJK��<���:DQJHU��7���-DFNVRQ��/���0RW]NH��,���3HUIHFWR��,���9DQGHUPHHU��
-���:KLWEUHDG��$�� ��������*OREDO� IRRG� VHFXULW\�� ELRGLYHUVLW\� FRQVHUYDWLRQ� DQG� WKH�

8QUXK��-����������(YLFWLRQ�SROLF\�LQ�SRVWZDU�$QJROD��/DQG�8VH�3ROLF\�������������

PRQWDJHP�SDSGDU�LQGG������ ����������������
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9DOO�� (��� .RXWRX�� 0��� %ODQFKDUG�� 0��� &RXOLEDO\�� .��� 'LDOOR�� 0��� $QGULHX�� 1�� ��������

DJURV\OYRSDVWRUDX[�GH�O¶2XHVW�GX�%XUNLQD�)DVR��$FWHV�GX�VpPLQDLUH�$6$3��%RER�
'LRXODVVR��%XUNLQD�)DVR�

9DQODXZH��%���&R\QH��'���*RFNRZVNL��-���+DXVHU��6���+XLVLQJ��-���0DVVR��&���1]LJXKHED��

9DQORTXHUHQ�� *��� %DUHW�� 3�� �������� +RZ� DJULFXOWXUDO� UHVHDUFK� V\VWHPV� VKDSH� D�
WHFKQRORJLFDO�UHJLPH�WKDW�GHYHORSV�JHQHWLF�HQJLQHHULQJ�EXW�ORFNV�RXW�DJURHFRORJLFDO�
LQQRYDWLRQV��5HVHDUFK�3ROLF\��������������

9DQ�5LMQ��)���%XOWH��(���$GHNXQOH��$����������6RFLDO�FDSLWDO�DQG�DJULFXOWXUDO�LQQRYDWLRQ�LQ�
6XE�6DKDUDQ�$IULFD��$JULFXOWXUDO�6\VWHPV��������������

*DUDPRQG�

:LJJLQV��6���.LUVWHQ��-���/ODPEt��/����������7KH�IXWXUH�RI�VPDOO�IDUPV��:RUOG�'HYHORSPHQW�

������������������

&DPSRQHVHV��WHFQRORJLD�H�LQRYDomR��3UiWLFDV�H�DWLWXGHV�QR
FXOWLYR�GD�PDQGLRFD�HP�0DODQMH��$QJROD
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