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�1XQFD� MDPDLV�GHVDQLPHLV� HPERUD�

YHQKDP�YHQWRV�FRQWUiULRV�

6DQWD�3DXOLQD

³0XLWRV�TXHUHP�RV�SHUIXPHV�GDV�IORUHV��PDV�SRXFRV�VH�

DWUHYHP�D�VXMDU�DV�PmRV�SDUD�FXOWLYi�ODV�

$XJXVWR�&XU\

³2�VDEHU�D�JHQWH�DSUHQGH�FRP�RV�PHVWUHV�H�FRP�RV�

OLYURV��$�VDEHGRULD�VH�DSUHQGH�FRP�D�YLGD�H�FRP�

RV�KXPLOGHV�

&RUD�&RUDOLQD
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$RV�PHXV�SDLV��$U\�/XL]�9LDQ��LQ�PHPRULDQ� H�6RHOL�&DQGDWHQ�

9LDQ��D�-RmR�%DWLVWD�GD�6LOYD��3DGUDVWR��H�D�)HUQDQGR�9LDQ�

�,UPmR���PHXV�H[HPSORV�GH�YLGD��SRU�VHPSUH�PH�PRWLYDUHP��

HVWLPXODUHP�H�SRVVLELOLWDU�D�UHDOL]DomR�GH�PHXV�VRQKRV�

'HGLFR
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$JUDGHoR�D�'HXV��JUDQGH�FULDGRU�GR�XQLYHUVR�SHOR�GRP�GD�YLGD�H�SRGHU�

DGPLUDU�DV�EHOH]DV�GD�FULDomR�

$�PLQKD�IDPtOLD��HP�HVSHFLDO�DRV�PHXV�SDLV�H�DR�PHX�LUPmR��)HUQDQGR�

9LDQ��SHOR�RPEUR�DPLJR��SHORV�HQVLQDPHQWRV��SHORV�LQFHQWLYRV�H�SHOD�DPL]DGH��

$R�PHX� SDGUDVWR�� -RmR�%DWLVWD� GD�6LOYD�� SHORV� FRQVHOKRV� H� LQFHQWLYRV�� SHODV�

FRQYHUVDV�H�DPL]DGH��$RV�IDPLOLDUHV�GD�)DPtOLD�9LDQ�H�GD�)DPtOLD�&DQGDWHQ��HP�

HVSHFLDO� DRV� PHXV� DYyV�� 0DWLOGH� %RUGLQ� &DQGDWHQ� H� 7UDQT�LOR� /XL]� 9LDQ� �LQ�

PHPRULDP��H�DRV�PHXV�WLRV�H�SULPRV��TXH�HVWLYHUDP�VHPSUH�SUHVHQWHV�QD�PLQKD�

YLGD�H�QR�GHFRUUHU�GD�PLQKD�FDPLQKDGD�DFDGrPLFD��VHPSUH�PH�DMXGDUDP��PH�

DFRQVHOKDQGR�� PH� DSRLDQGR�� PH� LQFHQWLYDQGR QRV� PHOKRUHV� H� QRV� SLRUHV�

PRPHQWRV�� SDUD� TXH� HX� QmR� GHVLVWLVVH� GR� PHX� VRQKR�� $� PLQKD� QDPRUDGD�

)UDQFLDQH� /HPHV� GRV� 6DQWRV�� SRU� FDGD� VHJXQGR� YLYLGR� MXQWR�� SRU� WRGDV� DV�

FRQWULEXLo}HV� H� DX[tOLRV� GXUDQWH� R� GRXWRUDGR��PRPHQWRV� WULVWHV�� IHOL]HV� H� SRU�

ID]HU�SDUWH�GH�WRGDV�DV�FRQTXLVWDV�

¬�8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��8)5*6��HP�HVSHFLDO�D

)DFXOGDGH�GH�$JURQRPLD��SRU�WHU�SURSRUFLRQDGR�D�UHDOL]DomR�GR�VRQKR�GH�FXUVDU�

D� SyV�JUDGXDomR� HP� XPD� 8QLYHUVLGDGH� GH� H[FHOrQFLD� H� GH� JUDQGH�

UHFRQKHFLPHQWR� QDFLRQDO� H� LQWHUQDFLRQDO�� $R� PHX� RULHQWDGRU�� 3URI�� &KULVWLDQ�
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%UHGHPHLHU�� SHOD� RULHQWDomR�� FRQILDQoD� DPL]DGH�� HQVLQDPHQWRV�� GHGLFDomR��

DMXGD�� RSRUWXQLGDGHV�� SDFLrQFLD� H� LQFHQWLYRV� jV� DWLYLGDGHV� GH� SHVTXLVDV�

FRPSDUWLOKDGDV� GXUDQWH� R� SHUtRGR� GR� GRXWRUDGR�� $RV� GHPDLV� SURIHVVRUHV� GR�

3URJUDPD�GH�3yV�JUDGXDomR�HP�)LWRWHFQLD�H�DRV�IXQFLRQiULRV GR�'HSDUWDPHQWR�

GH� 3ODQWDV� GH� /DYRXUD�� SHOD� FRQWULEXLomR� QD� PLQKD� IRUPDomR� SHVVRDO� H�

SURILVVLRQDO��$RV�PHXV�FROHJDV�GR�JUXSR�GH�SHVTXLVD� �³IDPtOLD�GH�SHVTXLVD´���

'DQLHOOH� $OPHLGD�� &HFtOLD� 3� GD� 6� *LRUGDQR��0DUFRV� 7XUUD�� &DUROLQD� 7UHQWLQ��

-RmR�3��9DQLQ��-KRQDWDQ�$��GD�6LOYD�H�0DLFRQ�$QGUHR�'UXP��SHOD�DPL]DGH��DSRLR��

LQFHQWLYR� H� YiULRV�PRPHQWRV�GH�GHVFRQWUDomR��$RV� FROHJDV�H� DPLJRV�TXH� IL]�

GXUDQWH�HVWD�FDPLQKDGD��$OH[DQGUH��$QGUHZ��$QW{QLR�6DQWL��$OGHPLU��&DWDULQH��

&ULVWLDQR�� (YHUWRQ� �LQ� PHPRULDQ��� (OL]DQGUR�� )UDQFLVFR�� )iWLPD� *LOLDUGL��

+HQULTXH�� ,WDFLU�� /LVDQGUD�� /XDQ�� /RUHQ]R�� 0RDFLU�� 5DYHQD�� 6LOPDUD�� 7LDJR��

9DQGHUVRQ��9LFWRU H�DRV�GHPDLV�FROHJDV�GR�'HSDUWDPHQWR�GH�3ODQWDV�GH�/DYRXUD�

H�RV�LQJUHVVDQWHV�QD�3yV�*UDGXDomR�HP�)LWRWHFQLD�HP�������SHOD�VLPSOLFLGDGH�

GH�FDGD�PRPHQWR�YLYLGR�MXQWR��SHORV�HQVLQDPHQWRV��SHOR�LQFHQWLYR��SHOD�DPL]DGH�

H� SHORV� PRPHQWRV� GH� GHVFRQWUDo}HV� HP� MDQWDV� H� DOPRoRV� DFRPSDQKDGRV�

VHPSUH� GH� XPD� ERD� FHUYHMD�� ¬V� GHPDLV� SHVVRDV� TXH� FRQWULEXtUDP� GLUHWD� RX�

LQGLUHWDPHQWH�SDUD�TXH�HX�YHQFHVVH�PDLV�XPD�HWDSD�GH PLQKD�FDPLQKDGD��(P�

HVSHFLDO�DR�PHX�HWHUQR�FROHJD��*XLOKHUPH�7UHYLVRO��LQ�PHPRULDP���SHORV�VHXV�

HQVLQDPHQWRV��SHOD�VXD�DPL]DGH�H�SHOR�VHX�DPRU�SDUD�FRP�D�$JURQRPLD�

$R�PHX�&R�RULHQWDGRU�'U��-RmR�/HRQDUGR�)HUQDQGHV�3LUHV��DR�VHX�JUXSR�

GH�SHVTXLVD�� H�j�(PEUDSD� WULJR�� SHOD� FRODERUDomR�� SURQWD�GLVSRQLELOLGDGH�HP�

DX[LOLDU�QR�GHVHQYROYLPHQWR�GD�SHVTXLVD�H�QDV�GLVFXVV}HV�WpFQLFDV�GR�WUDEDOKR��

TXH� IRUDP� IXQGDPHQWDLV� QD� UHDOL]DomR� GHVWH� WUDEDOKR�� $R� 3URIHVVRU� 0DUFRV�
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&DUUDID� H� D� 6(75(0� SRU� WRGD� GLVSRQLELOLGDGH� H� DX[tOLR� QD� UHDOL]DomR� GRV�

H[SHULPHQWRV��$RV�3URIHVVRUHV�$QW{QLR�/XLV�6DQWL��/XFLDQR�6KR]R�6KLUDWVXFKL�H�

3DXOR� 5HJLV� )HUUHLUD� GD� 6LOYD�� SHOD� SDUWLFLSDomR� QD� EDQFD� GH� GHIHVD� GHVWH�

WUDEDOKR�H�SHODV�FRQWULEXLo}HV�UHOHYDQWHV�DR�WUDEDOKR�

$R�&RQVHOKR�1DFLRQDO�GH�3HVTXLVD� �&13T���SHOD�FRQFHVVmR�GH�EROVD�

GXUDQWH�R�GRXWRUDGR��SHUPLWLQGR�GHGLFDomR�LQWHJUDO�jV�DWLYLGDGHV�DFDGrPLFDV��È�

)XQGDomR� GH� 3HVTXLVD� $JULVXV� SRU� ILQDQFLDU� SDUWH� GR� SURMHWR� GH� SHVTXLVD�

GHVHQYROYLGR��SRU�PHLR�GR�3URMHWR���������LQWLWXODGR�³$OJRULWPR�SDUD�D�DGXEDomR�

QLWURJHQDGD�VXVWHQWiYHO�HP�VLVWHPD�SODQWLR�GLUHWR´�

0XLWR�REULJDGR D�WRGRV�
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$XWRU��$QGUp�/XLV�9LDQ
2ULHQWDGRU��&KULVWLDQ�%UHGHPHLHU
&R�RULHQWDGRU��-RmR�/HRQDUGR�)HUQDQGHV�3LUHV

5(6802

$V� FXOWXUDV� GH� PLOKR� H� WULJR� DSUHVHQWDP� JUDQGH� LPSRUWkQFLD�
VRFLRHFRQ{PLFD�QR�5LR�*UDQGH�GR�6XO�H�QR�%UDVLO��1RV�DVSHFWRV�DPELHQWDO�H�
DJURQ{PLFR� SURFXUD�VH�� QRV� UHFHQWHV� WUDEDOKRV� HQYROYHQGR� D� DGXEDomR�
QLWURJHQDGD�� D� PD[LPL]DomR� GD� HILFLrQFLD� QR� XVR� GR� QLWURJrQLR� �1��� FRP� R�
REMHWLYR�GH�DXPHQWDU�R�UHQGLPHQWR�GH�JUmRV�GDV�FXOWXUDV�H�UHGX]LU�DV�SHUGDV�GR�
1��'LDQWH� GHVWH� FHQiULR�� R� HQWHQGLPHQWR� GD� YDULDELOLGDGH� GD� ODYRXUD� SHUPLWLX�
JHUHQFLi�OD�� SRU�PHLR� GH� DOJRULWPRV� GH� DSOLFDomR�GH� LQVXPRV� j� WD[D� YDULDGD��
XWLOL]DQGR�VHQVRUHV�GH�YHJHWDomR��2�REMHWLYR�JHUDO�GHVWH�WUDEDOKR�IRL�GHVHQYROYHU�
DOJRULWPRV SDUD�DGXEDomR�QLWURJHQDGD�VXVWHQWiYHO�� HILFLHQWH�H� D WD[D�YDULiYHO�
SDUD�DV�FXOWXUDV�GH�PLOKR�H�GH�WULJR�SDUD�R�VXO�GR�%UDVLO��XWLOL]DQGR�VHQVRUHV GH�
YHJHWDomR�� 2V� WUDEDOKRV� D� FDPSR� IRUDP� H[HFXWDGRV� HP� WUrV� ORFDLV�� QD�
($$�8)5*6� �(OGRUDGR� GR� 6XO�56��� (PEUDSD� 7ULJR� �&R[LOKD�56�� H� 6(75(0�
�7UrV�GH�0DLR�56���QDV�VDIUDV�DJUtFRODV�GH������H������SDUD�D�FXOWXUD�GR�WULJR�
H�QD�(($�8)5*6�QD�VDIUD�DJUtFROD���������� SDUD�D�FXOWXUD�GR�PLOKR��)RUDP�
XWLOL]DGRV�WUDWDPHQWRV�FRP�GLIHUHQWHV�GRVHV�GH�QLWURJrQLR�QD�VHPHDGXUD��FRP�R�
REMHWLYR� GH�JHUDU� D� YDULDELOLGDGH� LQLFLDO� QR� GHVHQYROYLPHQWR� GDV�SODQWDV�� SDUD�
SRVWHULRUPHQWH�UHDOL]DU�D�FRUUHomR�GHVVD�YDULDELOLGDGH SHOD�DSOLFDomR�GH�1�HP�
FREHUWXUD�� (VVD� YDULDELOLGDGH� IRL� FRUULJLGD� FRP�GRLV�PpWRGRV� GH�DGXEDomR�� R�
UHFRPHQGDGR�GHQRPLQDGR�3$'52�H�R�DOJRULWPR�GHVHQYROYLGR��SDUD�DPEDV DV�
FXOWXUDV� $�IRUPD�GH�HPSUHJDU�D�FDPSR�R�DOJRULWPR�IRL�SRU�PHLR�GH�VHQVRUHV GH�
YHJHWDomR�� R� TXDO� IRUQHFHP YDORUHV� GR� ËQGLFH� GH� YHJHWDomR� SRU� GLIHUHQoD�
QRUPDOL]DGD� �1'9,���VHQGR�TXH�RV�PHVPRV�IRUDP�XWLOL]DGRV�QD�SUHVFULomR�GH�
GRVHV�GH�QLWURJrQLR�HP�FREHUWXUD� $V�YDULiYHLV�DQDOLVDGDV�IRUDP��UHQGLPHQWR�GH�
JUmRV��XVR�GR�1�H�(ILFLrQFLD�GH�XVR�GR�1��(81���RQGH�RV�PHVPRV�DSUHVHQWDUDP�
GLIHUHQoDV�VLJQLILFDWLYDV�TXDQGR�FRPSDUDGR�DR�PpWRGR�3$'52� 2V�UHVXOWDGRV�
HQFRQWUDGRV� QHVWH� WUDEDOKR� SHUPLWHP� D� LPSOHPHQWDomR� GRV� DOJRULWPRV� GH�
DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�HP�WD[D�YDULDGD�QDV�FXOWXUDV�GR�PLOKR�H�GR�
WULJR�QR�VXO�GR�%UDVLO��PD[LPL]DQGR�D�HILFLrQFLD�GR�XVR�GR�1��FRQWULEXLQGR�SDUD�
XP�PHOKRU�PDQHMR�GD�DGXEDomR�QLWURJHQDGD�

BBBBBBBBBBBBBBBBBBBBBBB
� 7HVH� GH� 'RXWRUDGR� HP� )LWRWHFQLD�� )DFXOGDGH� GH� $JURQRPLD�� 8QLYHUVLGDGH�
)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH��56��%UDVLO������I���0DUoR�������



ŝǆ

'(9(/230(17�$1'�$'$37$7,21�2)�$/*25,7+06�)25�1,752*(1�
723'5(66,1*�)(57,/,=$7,21�,1�9$5,$%/(�5$7(6 ,1�:+($7�$1'�

&251 86,1*�237,&$/�&$123<�6(1625�

$XWKRU��$QGUp�/XLV�9LDQ
$GYLVRU��&KULVWLDQ�%UHGHPHLHU
&R�DGYLVRU��-RmR�/HRQDUGR�)HUQDQGHV�3LUHV

$%675$&7

&RUQ�DQG�ZKHDW�FURSV�KHYH�JUHDW�VRFLRHFRQRPLF�LPSRUWDQFH�LQ�WKH�VWDWH�
RI�5LR�*UDQGH�GR�6XO DQG�LQ�%UD]LO��&RQVLGHULQJ�HQYLURQPHQWDO�DQG�DJURQRPLF�
LVVXHV�� LW� LV� VRXJKW� WKH� LQFUHDVHG� RI� QLWURJHQ� �1�� XVH� HIILFLHQF\�� LQ� RUGHU� WR�
LQFUHDVH�JUDLQ�\LHOG�WR�UHGXFH�1�ORVVHV��,Q�WKLV�VFHQDULR��WKH�XQGHUVWDQGLQJ�RI�WKH�
YDULDELOLW\�RI�WKH�FURS�DOORZHG�WR�PDQDJH�LW E\�WKH�XVH�RI�DOJRULWKPV�IRU�YDULDEOH�
UDWH�QLWURJHQ�IHUWLOL]DWLRQ XVLQJ�YHJHWDWLRQ�VHQVRUV��7KH�JHQHUDO�REMHFWLYH�RI�WKLV�
ZRUN�ZDV�WR�GHYHORS�D�QHZ�DOJRULWKP�IRU VXVWDLQDEOH��HIILFLHQW�DQG�YDULDEOH�UDWH�
QLWURJHQ� IHUWLOL]DWLRQ� IRU� FRUQ� DQG� ZKHDW� LQ� VRXWKHUQ� %UD]LO� XVLQJ� YHJHWDWLRQ�
VHQVRUV��)LHOG�H[SHULPHQWV�ZHUH�FDUULHG�RXW� LQ�WKUHH�ORFDWLRQV�� LQ�($$�8)5*6�
�(OGRUDGR� GR� 6XO�56��� (PEUDSD� 7ULJR� �&R[LOKD�56�� DQG� 6(75(0� �7UrV� GH�
0DLR�56���LQ�WKH�JURZLQJ�VHDVRQV������DQG������IRU�ZKHDW�DQG�LQ�(($�8)5*6�
LQ�WKH�JURZLQJ�VHDVRQ�����������IRU�FRUQ��'LIIHUHQW�QLWURJHQ�UDWHV�DW�VRZLQJ�ZHUH�
DSSOLHG�ZLWK�WKH�REMHFWLYH�WR�JHQHUDWH�LQLWLDO�GHYHORSPHQW�YDULDELOLW\�RI�SODQWV��LQ�
RUGHU�WR�ODWHU�FRUUHFW�WKLV�YDULDELOLW\ E\�YDULDEOH�QLWURJHQ�WRSGUHVVLQJ�IHUWLOL]DWLRQ��
7KLV� YDULDELOLW\� ZDV FRUUHFWHG� E\ WZR� IHUWLOL]DWLRQ�PHWKRGV� WKH� IHUWLOL]DWLRQ�� WKH�
UHFRPPHQGHG� UDWH��³3$'52´��DQG�WKH�GHYHORSHG�DOJRULWKP��7KH�ZD\�WR�XVH�
WKH�DOJRULWKP�LQ�WKH�ILHOG�ZDV�E\�PHDQV�RI�YHJHWDWLRQ�VHQVRUV��ZKLFK�SURYLGH�WKH�
1RUPDOL]HG� 'LIIHUHQFH� 9HJHWDWLRQ� ,QGH[� �1'9,� IRU� WKH� SUHVFULSWLRQ� RI�
WRSGUHVVLQJ�QLWURJHQ�UDWHV� 7KH�DQDO\]HG YDULDEOH�ZHUH JUDLQ�\LHOG��1�XVH�DQG�
QLWURJHQ� XVH� HIILFLHQF\� �18(��� ZKLFK� SUHVHQWHG� VLJQLILFDQW� GLIIHUHQFHV� ZKHQ�
FRPSDUHG�WR�WKH�UHFRPPHQGHG�UDWH�E\�VWDQGDU�PHWKRG��7KH�UHVXOWV�IRXQG�LQ�WKLV�
ZRUN�DOORZ�WKH�LPSOHPHQWDWLRQ�RI�WRSGUHVVLQJ�QLWURJHQ�IHUWLOL]DWLRQ�DOJRULWKPV�LQ�
YDULDEOH�UDWH�IRU FRUQ�DQG�ZKHDW�LQ�6RXWKHUQ�%UD]LO��PD[LPL]LQJ�1�XVH�HIILFLHQF\�
DQG�FRQWULEXWLQJ�WR�D�EHWWHU�PDQDJHPHQW�RI�QLWURJHQ�IHUWLOL]DWLRQ�

BBBBBBBBBBBBBBBBBBBBBBB
� 'RFWRUDO� WKHVLV� LQ� 3ODQW� 6FLHQFH�� )DFXOGDGH� GH� $JURQRPLD�� 8QLYHUVLGDGH�
)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH��56��%UD]LO������S���0DUFK�������
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������ $YDOLDomR� GR� ËQGLFH� GH� YHJHWDomR� SRU� GLIHUHQoD�
QRUPDOL]DGD��1'9,�««««««««««««««««««� ��

������3URFHGLPHQWRV�GH�DGXEDomR««�««���««««««« ��

������$YDOLDo}HV«««««««««««««««««««��� ��

��������5HQGLPHQWR�GH�ELRPDVVD�QD�SDUWH�DpUHD«««������ ��

��������5HQGLPHQWR�GH�JUmRV««««��������������������������������� ��

��������(ILFLrQFLD�GH�XVR�GR�QLWURJr««««««««««�� ��

������� $QiOLVH�HVWDWtVWLFD««««««««««««««�� ��

����5(68/7$'26�(�',6&8662«««««««««««««� ��

������%LRPDVVD�VHFD�GD�SDUWH�DpUHD«««««««««««� ��

������5HQGLPHQWR�GH�JUmRV«««««««««««««««� ��

����&21&/862««««««««««««««««««««��� ��

����5()(5Ç1&,$6�%,%/,2*5È),&$6«««««««««««�� ��

� &$3Ë78/2� ,,� � '(6(192/9,0(172� '(� $/*25,702� 3$5$� $�
$'8%$d2�1,752*(1$'$�(0�&2%(5785$�¬�7$;$�9$5,$'$�(0�
0,/+2�87,/,=$1'2�6(1625(6�'(�9(*(7$d2«««««««« ��

����,1752'8d2««««««««««««««««««««� ��

����0$7(5,$/�(�0e72'26«««««««««««««««« ��

������ &DUDFWHUL]DomR� GR� ORFDO� GH� H[HFXomR� GRV�
H[SHULPHQWRV««««««««««««««««««����������� ��

������0HWRGRORJLD�SDUD�R�GHVHQYROYLPHQWR�GR�DOJRULWPR�SDUD�
D�VDIUD�DJUtFROD����������«««««««««««««««� ��

������$YDOLDomR�FRP�RV VHQVRUHV�GH�YHJHWDomR««««««�� ��

������$QiOLVH�HVWDWtVWLFD«««««««««�«««««««� ��

����5(68/7$'26�(�',6&8662««««««���««««««�� ��

������%LRPDVVD�VHFD�GD�SDUWH�DpUHD��WHRU�GH�1�QD�IROKD�H�TXDQWLGDGH�
GH�1�DFXPXODGR�QD�SDUWH�DpUHD�««««««���««««««««««� ��

������5HQGLPHQWR�GH�JUmRV�H�HILFLrQFLD GR�XVR�GR�QLWURJrQLR��(81�«« ��



ǆŝŝ

3iJLQD

���� $35,025$0(172� '2� $/*25,702� 3$5$� $� 6$)5$�
$*5Ë&2/$����������«««««�«««««««««««««� ��

����&21&/862««««««««««««««««���«««« ��

����5()(5Ç1&,$6�%,%/,2*5È),&$6««��«««««««�«��� ��

� &$3Ë78/2�,,,�� 02'(/2�3$5$�5(&20(1'$d2�'(�$'8%$d2�
1,752*(1$'$� (0� &2%(5785$� 1$� &8/785$� '2� 75,*2�
87,/,=$1'2�6(1625�'(�9(*(7$d2«�««««««««««��« ��

����,1752'8d2««««««««««««««««««««�� ��

����0$7(5,$/�(�0e72'26«««««««««««««««« ��

������'HVHQYROYLPHQWR�GR DOJRULWPR««««««««««««« ��

������$QiOLVH�HVWDWtVWLFD««««««««««««««««««� ��

����5(68/7$'2�(�',6&866®(6««««��««««««««��� ��

����&21&/862««««««««««««««««««««��� ���

����5()(5Ç1&,$6�%,%/,2*5È),&$6«««««««««��«« ���

� &216,'(5$d®(6�),1$,6����������������������������������������������������������������� ���

� 9,7$����������������������������������������������������������������������������������������������������� ���



ǆŝŝŝ

5(/$d2�'(�7$%(/$6

3iJLQD

&$3Ë78/2�,

�� 7LSR�GH�VROR�H� UHJLmR�KRPRJrQHD�GH� DGDSWDomR�GH� FXOWLYDUHV�GH�
WULJR� �5+$&7�� QRV� GLIHUHQWHV� ORFDLV� GH� FRQGXomR� GRV�
H[SHULPHQWRV������������������������������������������������������������������������������������� ��

�� &DUDFWHUtVWLFDV� ItVLFDV�H�TXtPLFDV�GDV�DPRVWUDV�GH�VROR� UHWLUDGDV�
GDV� iUHDV� H[SHULPHQWDLV� DQWHV� GD� LQVWDODomR� GRV� H[SHULPHQWRV��
(($�� 8)5*6�������(PEUDSD�7ULJR������H�6(75(0������������������� ��

�� 'HVFULomR� GDV� FXOWLYDUHV� GH� WULJR� XWLOL]DGDV� QRV� H[SHULPHQWRV�
FRQGX]LGRV�D�FDPSR�������������������������������������������������������������������������� ��

�� 9DORUHV�GH�1'9,��ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�1RUPDOL]DGD��
QR� HVWiGLR� GH� VHLV� IROKDV� FRPSOHWDPHQWH� H[SDQGLGDV�� SDUD� DV�
FXOWLYDUHV�GH�WULJR�%56�3DUUXGR�H�7%,2�6RVVHJR��SDUD�RV�GLIHUHQWHV�
SURFHGLPHQWRV GH�DGXEDomR�HP�FREHUWXUD���������������������������������������� ��

�� 5HQGLPHQWR�GH�JUmRV��GRVH�GH�1�WRWDO��XVR�GR�QLWURJrQLR�H�HILFLrQFLD�
GR� XVR� GR� 1� �(81�� GH� FXOWLYDUHV� GH� WULJR� QRV� GLIHUHQWHV�
SURFHGLPHQWRV GH�DGXEDomR�HP�FREHUWXUD�QD�(($�±8)5*6������������ ��

�� 5HQGLPHQWR�GH�JUmRV��GRVH�GH�1�WRWDO��XVR�GR�QLWURJrQLR�H�HILFLrQFLD�
GR� XVR� GR� 1� �(81�� GH� FXOWLYDUHV� GH� WULJR� QRV� GLIHUHQWHV�
SURFHGLPHQWRV GH�DGXEDomR�HP�FREHUWXUD�QD�6(75(0�������������������� ��

�� 5HQGLPHQWR�GH�JUmRV��GRVH�GH�1�WRWDO��XVR�GR�QLWURJrQLR H�HILFLrQFLD�
GR�XVR�GR�1��(81��SDUD�SURGXomR�GH�JUmRV�GH�FXOWLYDUHV�GH�WULJR�
QRV� GLIHUHQWHV� SURFHGLPHQWRV GH� DGXEDomR� HP� FREHUWXUD� QD�
(PEUDSD�7ULJR����������������������������������������������������������������������������������� ��



ǆŝǀ

3iJLQD

&$3Ë78/2�,,

�� &DUDFWHUtVWLFDV�ItVLFDV�H�TXtPLFDV�GDV�DPRVWUDV�GH�VROR�GDV�iUHDV�
H[SHULPHQWDLV�DQWHV�GD�LQVWDODomR�GRV�H[SHULPHQWRV��(($�8)5*6��
QR DQR ������������������������������������������������������������������������������������������� ��

�� /LVWD� GH� WUDWDPHQWRV�FRP�DV�GLIHUHQWHV GRVHV�GH�1�DSOLFDGRV�QD�
EDVH��9����GRVHV�GH�1�HP�FREHUWXUD�H�GRVH�GH�1�WRWDO��XWLOL]DGRV�QR�
H[SHULPHQWR� FRQGX]LGR� QD� (($� � 8)5*6�� 6DIUD� DJUtFROD�
��������������������������������������������������������������������������������������������������� ��

�� &ODVVHV�GH�VXILFLrQFLD�GH�QLWURJrQLR�HP�PLOKR�HQWUH�DV�UHODo}HV�GH�
1'9,�GDV�SDUFHODV� WUDWDPHQWRV�FRP�D� IDL[D�ULFD��HP�FRQGLomR�GH�
LUULJDomR��������������������������������������������������������������������������������������������� ��

�� 7UDWDPHQWRV� GH� 1� DSOLFDGRV� QD� EDVH� H� GRVHV� DSOLFDGDV� HP�
FREHUWXUD�H�VXD�UHODomR�FRP�R�UHQGLPHQWR�GH�JUmRV�GH�PLOKR�H�R�
XVR�HILFLHQWH�GR�1������������������������������������������������������������������������������ ��

&$3Ë78/2�,,,

�� &DUDFWHUtVWLFDV�ItVLFDV�H�TXtPLFDV�GDV�DPRVWUDV�GH�VROR�UHWLUDGDV�GD�
iUHD�H[SHULPHQWDO�DQWHV�GD�LQVWDODomR�GR�H[SHULPHQWR���������������������� ��

�� 'HVFULomR�GDV�FXOWLYDUHV�GH�WULJR�XWLOL]DGDV���������������������������������������� ��

�� 7DEHOD�GH�UHFRPHQGDomR�GD�GRVH�GH�QLWURJrQLR�SDUD�D�FXOWXUD�GR�
WULJR���������������������������������������������������������������������������������������������������� ���



ǆǀ

5(/$d2�'(�),*85$6

3iJLQD
5(9,62�%,%/,2*5È),&$

�� &XUYD� WtSLFD� GH� UHIOHFWkQFLD� GD� YHJHWDomR�� $GDSWDGR� GH� 5L]]L�
���������������������������������������������������������������������������������������������������� ��

�� ([HPSOR� FRPSDUDWLYR� HQWUH� R� GHVHQYROYLPHQWR� GH� SODQWDV� VHP�
�HVTXHUGD�� H� FRP� �GLUHLWD�� GHILFLrQFLD� RX� GLVSRQLELOLGDGH� GH�
QLWURJrQLR����������������������������������������������������������������������������������������� ��

&$3Ë78/2�,
�� 2ULHQWDomR�QDGLU�GH�OHLWXUD�GRV�VHQVRUHV�GH YHJHWDomR����������������� ��
�� $OJRULWPR�GH�DSOLFDomR�GH�QLWURJrQLR�QD�FXOWXUD�GR�WULJR��SURSRVWR�

SRU�7XUUD�������������������������������������������������������������������������������������� ��
�� %LRPDVVD�GD�SDUWH�DpUHD�QR�HVWiGLR�GH�VHLV�IROKDV�H[SDQGLGDV �$���

�&�� H� �(�� H� QR� IORUHVFLPHQWR� �%�� �'�� H� �)��� QD� (($�8)5*6��
(PEUDSD�7ULJR�H�6(75(0�� UHVSHFWLYDPHQWH� /HWUDV�PDL~VFXODV�
FRPSDUDP�RV� WUDWDPHQWRV�GHQWUR�GH�FDGD�FXOWLYDU SHOR� WHVWH�GH�
7XNH\�� D� S������ GH� SUREDELOLGDGH��  6LJQLILFDWLYR� D� S������� 
6LJQLILFDWLYR�D�S��������������������������������������������������������������������������� ��

&$3Ë78/2�,,
�� 2ULHQWDomR� QDGLU GH� OHLWXUD� GRV� tQGLFHV� GH� YHJHWDomR�� REWLGRV�

SHORV�VHQVRUHV�*UHHQVHHNHU�H�&URS�&LUFOH�������������������������������������� ��
�� 5HVSRVWD�GR�tQGLFH�GH�VXILFLrQFLD�GH�1��,61��HP�UHODomR�jV�GRVHV�

GH�1� DSOLFDGDV� QR� HVWiGLR� 9� QD� FXOWXUD� GR�PLOKR�� XWLOL]DQGR� R�
1'5( �&URS�&LUFOH���$��H 1'9,��*UHHQVHHNHU� �%���)5 )DL[D�ULFD�
 6LJQLILFDWLYR�D�S������������������������������������������������������������������������ ��

�� $OJRULWPR�XWLOL]DGR�QD�VDIUD�DJUtFROD�GH�����������SDUD�DSOLFDomR�
GH�QLWURJrQLR��1��HP�FREHUWXUD�QD�FXOWXUD�GR�PLOKR��SRU�PHLR�GH�
tQGLFHV�GH�VXILFLrQFLD�GH�1��,61���FRP�GHILQLomR�GH�GRVH�Pi[LPD��
PpGLD�H�PtQLPD������������������������������������������������������������������������������� ��



ǆǀŝ

3iJLQD
�� %LRPDVVD�VHFD�QD�SDUWH�DpUHD�QR�HVWiGLR�9��GR�PLOKR��HP�UHODomR�

jV� GRVHV� GH� 1� DSOLFDGDV� QR� HVWiGLR� 9�� )5�  � )DL[D� ULFD� 
6LJQLILFDWLYR�D�S��������������������������������������������������������������������������� ��

�� 7HRU�GH�1�����QD�SDUWH�DpUHD�QR�HVWiGLR�YHJHWDWLYR�9��GR�PLOKR��
HP�UHODomR�jV�GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9�� )5� �)DL[D�
ULFD�  6LJQLILFDWLYR�D�S����������������������������������������������������������������� ��

�� 4XDQWLGDGH�GH�QLWURJrQLR�DFXPXODGR�QD�SDUWH�DpUHD�QR�HVWiGLR�9��
GR�PLOKR� HP�UHODomR�jV�GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9�� )5�
 �)DL[D�ULFD�  6LJQLILFDWLYR�D�S���������������������������������������������������� ��

�� $OJRULWPR�GH�UHFRPHQGDomR�GH�QLWURJrQLR�HP�FREHUWXUD��DGDSWDGR�

SDUD�D�FXOWXUD�GR�PLOKR�SDUD�D�VDIUD�DJUtFROD���������������������������� ��
�� &RPSDUDomR�HQWUH�RV�GLIHUHQWHV�DOJRULWPRV�GH�UHFRPHQGDomR�GH�

QLWURJrQLR� HP� FREHUWXUD� GHVHQYROYLGRV� SDUD� D� FXOWXUD� GR� PLOKR�
FXOWLYDGD�QRV�(VWDGRV�8QLGRV��6RODUL�������H�+ROODQG��������H�QR�
%UDVLO� �6KLUDWVXFKL� ����� H� $OJRULWPR� SURSRVWR� SRU� 9LDQ�
���������������������������������������������������������������������������������������������������� ��

&$3Ë78/2�,,,
�� &XUYD�GH�DEVRUomR�GH�QLWURJrQLR�SHOD�FXOWXUD�GR�WULJR��DGDSWDGD�GH�

:LHWK|OWHU������������������������������������������������������������������������������������ ��
�� 2ULHQWDomR�1$',5�GH�OHLWXUD�GR�tQGLFH�GH�YHJHWDomR��REWLGRV�SRU�

PHLR�GR�*UHHQVHHNHU����������������������������������������������������������������������� ��
�� 5HODomR�HQWUH�RV�YDORUHV�GR� ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�

1RUPDOL]DGD��1'9,��H�D�TXDQWLGDGH�GH�QLWURJrQLR�DFXPXODGD�QD�
SDUWH�DpUHD�GR� WULJR� �PpGLD�GH� WRGRV�RV� WUDWDPHQWRV���(PEUDSD�
7ULJR�������� 6LJQLILFDWLYR�D�S����������������������������������������������������� ��

�� 'HPDQGD� GH� QLWURJrQLR� HP� IXQomR� GRV� YDORUHV� GH� tQGLFH� GH�
YHJHWDomR� SRU� GLIHUHQoD� QRUPDOL]DGD� �1'9,��� (PEUDSD� 7ULJR��
������ 6LJQLILFDWLYR�D�S��������������������������������������������������������������� ���

�� $OJRULWPR�GH�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�QR�HVWiGLR�GH�
VHLV� IROKDV� FRPSOHWDPHQWH� H[SDQGLGDV� HP� IXQomR� GR� ËQGLFH� GH�
YHJHWDomR SRU� GLIHUHQoD� QRUPDOL]DGD� �1'9,�� (PEUDSD� 7ULJR��
������ 6LJQLILFDWLYR�D�S��������������������������������������������������������������� ���

�� $OJRULWPR� GH� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� GH� WULJR� QR�
HVWiGLR�GH�VHLV�IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV�SHOR�ËQGLFH�GH�
YHJHWDomR SRU�GLIHUHQoD�QRUPDOL]DGD��1'9,����������������������������������� ���



�

� ,1752'8d2

$V� FXOWXUDV� GH� PLOKR� H� WULJR� DSUHVHQWDP� JUDQGH� LPSRUWkQFLD�

VRFLRHFRQ{PLFD�QR�5LR�*UDQGH�GR�6XO�H�QR�%UDVLO��1RV�DVSHFWRV�DPELHQWDO�H�

DJURQ{PLFR�� SURFXUD�VH�� QRV� UHFHQWHV� WUDEDOKRV� HQYROYHQGR� D� DGXEDomR�

QLWURJHQDGD�� D� PD[LPL]DomR� GD� HILFLrQFLD� QR� XVR� GR� QLWURJrQLR� �1��� FRP� R�

REMHWLYR�GH�DXPHQWDU�R�UHQGLPHQWR�GH�JUmRV�GDV�FXOWXUDV�H�UHGX]LU�DV�SHUGDV�GR�

1��2V�QXWULHQWHV�FRP�PDLRU�GHPDQGD�SHODV�SODQWDV�GH�PLOKR�H�WULJR�VmR�R�IyVIRUR��

R�SRWiVVLR�H�R�QLWURJrQLR��VHQGR�R�1� R�QXWULHQWH�H[WUDtGR�HP PDLRU�TXDQWLGDGH�

�6LOYD HW� DO�� ������� (VWXGRV� PRVWUDP� TXH�� SDUD� FDGD� WRQHODGD� GH� JUmRV�

SURGX]LGRV��R�PLOKR�DFXPXOD��DSUR[LPDGDPHQWH�����NJ�GH�1�QD�SDUWH�DpUHD�SDUD�

SURGX]LU���W GH�JUmRV H�H[SRUWD�QRV�JUmRV�HP�WRUQR�GH�����GHVWH�YDORU��RX�VHMD��

���NJ�GH�1�KD�� �&DQWDUHOOD��������H�R�WULJR�DFXPXOD�FHUFD�GH����NJ�GH�1�KD�� QD�

SDUWH�DpUHD�SDUD�SURGX]LU���W�GH�JUmRV��'H %RQD HW�DO�� ������

2� 1� WHP� UHODomR� GLUHWD� FRP� R� FUHVFLPHQWR� H� R� GHVHQYROYLPHQWR� GDV�

SODQWDV�� GHVHPSHQKDQGR� LPSRUWDQWHV� IXQo}HV� ELRTXtPLFDV� H ILVLROyJLFDV� QR�

PHWDEROLVPR� YHJHWDO��2� HIHLWR� GHVWD� UHODomR� p� LQIOXHQFLDGR� SHODV� IRUPDV� QDV�

TXDLV�R�1�HVWi�GLVSRQtYHO�QR�VROR��DP{QLR�� 1+�� RX�QLWUDWR�� 12�����(VVD�YDULDomR�

QD�DEVRUomR�VRIUH�LQIOXrQFLD�GDV FRQGLo}HV�PHWHRUROyJLFDV��WHPSHUDWXUD��S+�GR�

VROR��XPLGDGH��WLSR�GH�VROR�H�DWLYLGDGH�PLFURELDQD��H�GR�VLVWHPD�GH�SUHSDUR�GR�

VROR�� DV� TXDLV� LQIOXHQFLDP� D�PLQHUDOL]DomR� GD�PDWpULD� RUJkQLFD� SDUD�1+�� H��



�

SRVWHULRUPHQWH��D�QLWULILFDomR�SDUD�12�� �=KX HW�DO�� �������&RQWXGR��D�HILFLrQFLD�

QD� DEVRUomR� GHVWDV� IRUPDV� PLQHUDLV� p� EDL[D�� VHQGR� TXH� D� DEVRUomR� GR� 1�

DSOLFDGR� YDULD� HQWUH� ��� D� ���� GR� WRWDO� GLVSRQLELOL]DGR� SHOD� DGXEDomR� �6DL]�

)HUQiQGH] HW�DO�� ������

$SHVDU�GD�VXD�LPSRUWkQFLD�ILVLROyJLFD��HP�UHJL}HV�WURSLFDLV�H�VXEWURSLFDLV��

GHYLGR� DR� JUDQGH� Q~PHUR� GH� UHDo}HV� TXH� R� 1� VRIUH� QR� DPELHQWH� H� j� VXD�

PRELOLGDGH�QR�VROR�VRE�6LVWHPD�3ODQWLR�'LUHWR��63'��H�QD�SODQWD��UHGX]LQGR�D�

VXD� HILFLrQFLD�� R� 1� p� XP� GRV� QXWULHQWHV� PDLV� GLItFHLV� GH� VHUHP� PDQHMDGRV�

HILFLHQWHPHQWH�QD�DJULFXOWXUD��(UQDQL��������$PDUDO HW�DO�� �������'HYLGR�D�LVVR��

D�DGXEDomR�QLWURJHQDGD�QHFHVVLWD� VHU�PDQHMDGD�GD�PDQHLUD�PDLV�HILFLHQWH�H�

VXVWHQWiYHO�GR�TXH�YHULILFDGR�DWXDOPHQWH�HP�PXLWDV�VLWXDo}HV�GH�ODYRXUD��SHOD�

XWLOL]DomR� GH� GRVHV� FRQGL]HQWHV� FRP� DV� UHDLV� QHFHVVLGDGHV� GD� SODQWD� QR�

PRPHQWR� GD� DSOLFDomR�� 2� XVR� GH� IRQWHV� DGHTXDGDV� GHVWH� QXWULHQWH�� SHOD�

DSOLFDomR�QRV�HVWiGLRV�GH�GHVHQYROYLPHQWR�GDV�SODQWDV�FRP�PDLRU�QHFHVVLGDGH�

RX�UHVSRVWD�DR�IHUWLOL]DQWH�H�QR�ORFDO�FRUUHWR��SRGHQGR�VHU�YDULDGD�D�TXDQWLGDGH�

GH�IHUWLOL]DQWH�QLWURJHQDGR�RIHUWDGR�GH�DFRUGR�FRP�D�QHFHVVLGDGH�GDV�SODQWDV�

�DGXEDomR�HP�GRVH�YDULDGD���)L[HQ��������%UHGHPHLHU HW�DO�� ������

$�UHFRPHQGDomR�GH�QLWURJrQLR�SDUD�DV�FXOWXUDV�GR�PLOKR�H�GR�WULJR�SDUD�

RV�(VWDGRV�GR�5LR�*UDQGH�GR�6XO�H�6DQWD�&DWDULQD��p�GHWHUPLQDGD�D�SDUWLU�GH�

WUrV�IDWRUHV��WHRU�GH�PDWpULD�RUJkQLFD�QR�VROR��FXOWXUD�DQWHFHVVRUD��*UDPtQHDV��

OHJXPLQRVDV�RX�EUDVVLFiFHDV��H�D�H[SHFWDWLYD�GH�UHQGLPHQWR�HVSHUDGD�SDUD�D�

FXOWXUD�� 2V� SULQFLSDLV� SUREOHPDV� HQFRQWUDGRV� SRU� HVVD� PHWRGRORJLD� GH�

UHFRPHQGDomR��p�TXH�D�GRVH�D�VHU�UHFRPHQGDGD p�GHILQLGD�QR�HVFULWyULR��VHP�

OHYDU�HP�FRQVLGHUDomR�D�YDULDELOLGDGH�HVSDFLDO�GH�VROR�H[LVWHQWH�QD�iUHD��$OpP�

GLVVR�� DV� IHUUDPHQWDV� GH� VHQVRULDPHQWR� UHPRWR� SRVVLELOLWDP� DYDOLDU� D�



�

YDULDELOLGDGH� HVSDFLDO� GR� FUHVFLPHQWR� GDV� SODQWDV� DR� ORQJR� GR� FLFOR� GH�

GHVHQYROYLPHQWR��'HVWD�IRUPD��RV�VHQVRUHV�GH�YHJHWDomR�SRVVLELOLWDP�DYDOLDU�D�

GHPDQGD�QXWULFLRQDO�DR�ORQJR�GR�FLFOR�

$� DJULFXOWXUD� WUDGLFLRQDOPHQWH� UHDOL]DGD� QR� %UDVLO� SRVVXL� HQWHQGLPHQWR�

TXH�XPD� ODYRXUD�RX� WDOKmR�DSUHVHQWD�FRPSRUWDPHQWR�KRPRJrQHR��VHQGR�VHX�

PDQHMR� UHDOL]DGR� HP� IXQomR� GD� QHFHVVLGDGH� PpGLD� SDUD� D� DSOLFDomR� GRV�

LQVXPRV��IHUWLOL]DQWHV�QD�VHPHDGXUD�H�QDV�DSOLFDo}HV�HP�FREHUWXUD��GHIHQVLYRV�

DJUtFRODV�� iJXD�� FDOFiULR��� ID]HQGR� FRP� TXH� D� PHVPD� IRUPXODomR� H�RX�

TXDQWLGDGH� GR� LQVXPR� VHMD� XWLOL]DGD� HP� WRGD� D� iUHD�� GHVFRQVLGHUDQGR� DV�

QHFHVVLGDGHV� HVSHFtILFDV� GDV� VXEiUHDV� �]RQDV�� GD� ODYRXUD� TXH� DSUHVHQWDP�

FDUDFWHUtVWLFDV�GLIHUHQWHV�H�SRVVLELOLGDGH�GH�UHVSRVWD�GLIHUHQWH�j�DSOLFDomR�GH�1�

'LDQWH�GHVWH�FHQiULR��QD�WHQWDWLYD�GH�PDQHMDU�D�YDULDELOLGDGH�H�DXPHQWDU�

D HILFLrQFLD�GR�XVR�GRV�IHUWLOL]DQWHV�GH�PDQHLUD�VXVWHQWiYHO��VXUJLX�D�$JULFXOWXUD�

GH�3UHFLVmR��$3���2�HQWHQGLPHQWR�GD�YDULDELOLGDGH�GD�ODYRXUD�SHUPLWLX�JHUHQFLi�

OD��RX�VHMD��SRU�PHLR�GR�DXPHQWR�GD�FROHWD�GH�LQIRUPDo}HV�GD�iUHD�IRL�SRVVtYHO�

WHU� PDLRU� SUHFLVmR� QD� WRPDGD� GH� GHFLVmR� VREUH� DV� LQWHUYHQo}HV� D� VHUHP�

UHDOL]DGDV�� 8P� GRV� SULQFLSDLV� FRQFHLWRV� GD� $3� SRGH� VHU� H[SOLFDGR� FRPR� D�

DSOLFDomR� GH� LQVXPRV� QR� ORFDO� FRUUHWR�� QDV� TXDQWLGDGHV� QHFHVViULDV� H� QRV�

PRPHQWRV�DGHTXDGRV�� HP�iUHDV� FDGD� YH]�PHQRUHV� H�PDLV� KRPRJrQHDV�� RX�

VHMD��HP�VtWLRV�HVSHFtILFRV��3LHUFH 	�6DGOHU��������

'HQWUH� DV� IHUUDPHQWDV� XWLOL]DGDV�� GHVWDFDP�VH� DV� TXH� XWLOL]DP� RV�

VHQVRUHV� GH� YHJHWDomR� SDUD� HVWLPDWLYD� GR�SRWHQFLDO� SURGXWLYR� GDV� FXOWXUDV� H�

UHDOL]DomR� GH� DSOLFDo}HV� GH� IHUWLOL]DQWHV� QLWURJHQDGRV� D WD[D� YDULDGD�� 'HVVD�

IRUPD�� p� SRVVtYHO� HVWLPDU� R� HVWDGR� QXWULFLRQDO� GDV� SODQWDV� GXUDQWH� R� FLFOR� GH�

GHVHQYROYLPHQWR�H�UHDOL]DU�D�DSOLFDomR��YDULDQGR�D�GRVH�GH�1�HP�WHPSR�UHDO��



�

SRVVLELOLWDQGR� PDLRU� HILFLrQFLD� GR� XVR� GR� IHUWLOL]DQWH� H� DXPHQWR� GR� SRWHQFLDO�

SURGXWLYR�GDV�FXOWXUDV��6FKPLGW HW�DO�� ������

3RU�PHLR�GHVVHV�VHQVRUHV�LQLFLDUDP�VH�RV�HVWXGRV�TXH�SRVVLELOLWDUDP�R�

HQWHQGLPHQWR� GDV� QHFHVVLGDGHV� QXWULFLRQDLV� GDV� SODQWDV� HP� WHPSR� UHDO� H� D�

DSOLFDomR� GH� 1� D WD[D� YDULiYHO QDV� ODYRXUDV�� OHYDQGR� HP� FRQVLGHUDomR D�

YDULDELOLGDGH� HVSDFLDO�� 2V� VHQVRUHV� GH� YHJHWDomR� HVWmR� WRUQDQGR�VH� XPD�

UHDOLGDGH�QD�DJULFXOWXUD��SRUpP�VmR�TXHVWLRQDGRV�HP�UHODomR�D�VXD�UHDO�XWLOLGDGH�

D�FDPSR��XPD�YH]�TXH�D IDOWD�GH�DMXVWH�SDUD�DV�FRQGLo}HV�ORFDLV�HVWi�ID]HQGR�

FRP� TXH� HVWD� WHFQRORJLD� YHQKD� SHUGHQGR� SRWHQFLDO� GH� H[SDQVmR�� 8P� GRV�

SULQFLSDLV�TXHVWLRQDPHQWRV�VREUH�R�XVR�GH�VHQVRUHV�H�GRV�UHVSHFWLYRV�tQGLFHV�

GH�YHJHWDomR�p�TXH�R�XVR�GHVWHV��HP�DOJXPDV�VLWXDo}HV��QmR�UHVXOWD�HP�JDQKRV�

SURGXWLYRV�H�RX�HFRQ{PLFRV��(VVD� IDOWD�GH� UHVSRVWD FRP�R�XVR GRV�VHQVRUHV�

GHYH�VH��HQWUH�RXWUDV�FRLVDV��DRV�DOJRULWPRV� �UHODo}HV�PDWHPiWLFDV�EDVHDGDV�

QDV�OHLWXUDV�UHDOL]DGDV�QDV�SODQWDV�SDUD�D�GHILQLomR�GD�GRVH�GH�1�D�VHU�DSOLFDGD�

HP� FDGD� SDUWH� GD� ODYRXUD�� XVDGRV� QHVWHV� VHQVRUHV�� SRLV� RV� PHVPRV� QmR�

DSUHVHQWDP�DMXVWHV�H�YDOLGDomR�SDUD�DV�FRQGLo}HV�HGDIR�FOLPiWLFDV�GLIHUHQWHV�

GDV�UHJL}HV�RQGH�IRUDP�GHVHQYROYLGRV��JHUDOPHQWH�(VWDGRV�8QLGRV�H�(XURSD��

1HVVH�LQWXLWR��R�GHVHQYROYLPHQWR�GH�QRYRV�DOJRULWPRV�SDUD�WDLV�FRQGLo}HV�

ID]�VH�QHFHVViULR��SDUD�TXH�DV�DGXEDo}HV QLWURJHQDGDV�HP�FREHUWXUD��HP�WHPSR�

UHDO�H�D WD[D�YDULiYHO�SDUD�DV�FXOWXUDV�GR�PLOKR�H�GR�WULJR��UHVXOWHP�HP�HOHYDomR�

GR� UHQGLPHQWR� GH� JUmRV� H� LQFUHPHQWR� QD� HILFLrQFLD� GH� XVR� GR 1�� 2�

GHVHQYROYLPHQWR�GH�DOJRULWPRV�SDUD�D�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�HP

FHUHDLV WRUQD�VH�XPD�QHFHVVLGDGH�GHYLGR�D�WRGDV�DV� LQWHUDo}HV�GR�IHUWLOL]DQWH�

QLWURJHQDGR� FRP� R� VLVWHPD� GH� PDQHMR� GR� VROR�� FXOWXUDV� DQWHFHVVRUDV� H� R�



�

DPELHQWH�� GLILFXOWDQGR� D� HVWLPDWLYD� GR� SRWHQFLDO� SURGXWLYR� GDV� FXOWXUDV� �9LDQ��

������

����+LSyWHVH

$�KLSyWHVH�GR�SUHVHQWH�WUDEDOKR�p�TXH�R�XVR�GH�DOJRULWPRV�GH�DGXEDomR�

QLWURJHQDGD�HP�FREHUWXUD�D WD[D�YDULDGD�QDV�FXOWXUDV�GH�PLOKR�H�WULJR��EDVHDGRV�

HP�tQGLFHV�GH�YHJHWDomR�DYDOLDGRV�SRU�VHQVRUHV�GH�YHJHWDomR� VmR�FDSD]HV�GH�

UHGX]LU�DV�TXDQWLGDGHV�GH�QLWURJrQLR�DSOLFDGR��PDQWHQGR�H�DWp�LQFUHPHQWDQGR�R�

UHQGLPHQWR�GH�JUmRV��DVVLP�FRPR�SURPRYHP�DXPHQWR�QD�HILFLrQFLD�GR�XVR�GH�1�

SRU�HVWDV�FXOWXUDV�

����2EMHWLYRV

������2EMHWLYR�JHUDO

2V�REMHWLYRV�GR�SUHVHQWH�WUDEDOKR�VmR GHVHQYROYHU�H�DGDSWDU�DOJRULWPRV

SDUD�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD HP�WD[D�YDULDGD��XWLOL]DQGR�VHQVRUHV

ySWLFRV�GH�GRVVHO� SDUD�DV�FXOWXUDV�GH�WULJR�H�PLOKR�

������2EMHWLYRV�HVSHFtILFRV

2V�REMHWLYRV�HVSHFtILFRV�VmR��� 'HVHQYROYHU�H�DGDSWDU�DOJRULWPRV SDUD�D�

DGXEDomR�QLWURJHQDGD�HP�PLOKR�H�WULJR��XWLOL]DQGR�VHQVRUHV�ySWLFRV�GH�GRVVHO��

FRQVLGHUDQGR� DV� FRQGLo}HV� HGDIR�FOLPiWLFDV� GR� VXO� GR� %UDVLO� � 0D[LPL]DU� R�

SRWHQFLDO� SURGXWLYR� GH� JUmRV�� DSOLFDQGR� D� WD[D� FRUUHWD� GH� IHUWLOL]DQWHV�

QLWURJHQDGRV� �WD[D� YDULDGD��� OHYDQGR� HP� FRQVLGHUDomR� D� GHPDQGD� QXWULFLRQDO�

GDV�SODQWDV� � 5HGX]LU�DV�GRVHV�GH�QLWURJrQLR�XWLOL]DGDV�SDUD�DV�FXOWXUDV�GH�WULJR�

H�GH�PLOKR��SURSRUFLRQDQGR�SRWHQFLDOL]DU�R�UHQGLPHQWR�GH�JUmRV�SRU�PHLR�GRV�



�

DOJRULWPRV� GHVHQYROYLGRV� � 0HOKRUDU� D� HILFLrQFLD� QR� XVR� GR� QLWURJrQLR� QRV�

VLVWHPDV�DJUtFRODV��PLQLPL]DQGR�RV�LPSDFWRV�DPELHQWDLV�QHJDWLYRV�SURYHQLHQWHV�

GH�SHUGDV�GH�QLWURJrQLR�



�

� 5(9,62�%,%/,2*5È),&$

��� $VSHFWRV�JHUDLV�GD�FXOWXUD�GR�PLOKR

$�SURGXomR�PXQGLDO� GH� JUmRV�GH�PLOKR� DWXDOPHQWH� HVWi� HP�DVFHQVmR��

GHYLGR�DR�GHVHQYROYLPHQWR�GH�QRYRV�KtEULGRV�FRP�PDLRU�FDSDFLGDGH�SURGXWLYD��

j�DPSOD�DGRomR�GH�FXOWLYDUHV�WUDQVJrQLFDV��DR�DSULPRUDPHQWR�QD�KDELOLGDGH�GH�

VXSRUWDU��FRP�PDLRU�HILFLrQFLD��D�GHILFLrQFLD�KtGULFD�H�D�PHOKRULDV�QD�HILFLrQFLD�

GH�XVR�GR�1�

$OpP�GRV�LQYHVWLPHQWRV�HP�PHOKRUDPHQWR�JHQpWLFR�H�PDQHMR�GD�FXOWXUD��

KRXYH�DXPHQWR�PXQGLDO�QD�iUHD�FXOWLYDGD�GHVWH�FHUHDO�HQWUH�RV�DQRV�GH������H�

���� GH��DSUR[LPDGDPHQWH�����PLOK}HV�GH�KHFWDUHV��HP�IXQomR�GD�DEHUWXUD�GH�

QRYDV�IURQWHLUDV�DJUtFRODV�HP�SDtVHV�FRPR�%UDVLO�H�&KLQD��&21$%��������

$�SUHYLVmR�p�GH�DSUR[LPDGDPHQWH��� PLOK}HV�GH�KHFWDUHV�GHVWLQDGRV�DR�

FXOWLYR�GH�PLOKR�QR�%UDVLO�QD�VDIUD����������(QWUH�DV�UHJL}HV�QR�SDtV�FRP�PDLRU�

UHQGLPHQWR�PpGLR�GH�JUmRV��GHVWDFDP�VH�D�5HJLmR�6XO�H�D�5HJLmR�&HQWUR�RHVWH�

�&21$%���������$�SURGXomR�QR�%UDVLO�GHYHUi�XOWUDSDVVDU�D�PDUFD�GH��� PLOK}HV�

GH�WRQHODGDV�GH�JUmRV��FRP�UHQGLPHQWR�PpGLR�GH�JUmRV�GH�DSUR[LPDGDPHQWH�

����W KD�� �&21$%��������

1R�(VWDGR�GR�5LR�*UDQGH�GR�6XO��56���D�iUHD�GHVWLQDGD�j SURGXomR�GH�

PLOKR�QD�VDIUD�������� IRL�GH��DSUR[LPDGDPHQWH������� PLO�KD��VHQGR�TXH��HP�

UHODomR�jV�VDIUDV�DQWHULRUHV��KRXYH�GLPLQXLomR�GD�iUHD�FXOWLYDGD�FRP�HVWH�FHUHDO��



�

R�TXH�SRGH�VHU�H[SOLFDGR�SHOR�DXPHQWR�GD�iUHD FXOWLYDGD�FRP�VRMD� �&21$%��

������

2� DXPHQWR� GR� UHQGLPHQWR� GH� JUmRV� GD� FXOWXUD� GR� PLOKR� GHYH�VH� D�

LPSRUWDQWHV�PXGDQoDV� WHFQROyJLFDV� RFRUULGDV�� GHVWDFDQGR�VH� RV� DYDQoRV� QR�

PHOKRUDPHQWR� JHQpWLFR�� QR� DUUDQMR� GH� SODQWDV�� QR� FRQWUROH� ILWRVVDQLWiULR�� QD�

TXDOLILFDomR�GD�DGXEDomR��SULQFLSDOPHQWH�D�QLWURJHQDGD��H�QD�VXD�HILFLrQFLD�GH�

DSOLFDomR�H�DEVRUomR��QD�TXDOLGDGH�GR�XVR�H�PDQHMR�GR�VROR��QD�LUULJDomR�H�QR�

DSULPRUDPHQWR�QD�JHVWmR�GRV�UHFXUVRV�DJUtFRODV��SHOD�DGRomR�GDV�IHUUDPHQWDV�

GD�DJULFXOWXUD�GH�SUHFLVmR��$3���6DQWL��������

��� $VSHFWRV�JHUDLV�GD�FXOWXUD�GR�WULJR

$ 8QLmR�(XURSHLD��&KLQD��ËQGLD�H�5~VVLD�GHVWDFDP�VH�HQWUH�RV�PDLRUHV�

SURGXWRUHV�PXQGLDLV�GH�WULJR��$V�HVWLPDWLYDV�SDUD�D�VDIUD����� p�TXH�D�SURGXomR�

DWLQMD������ PLOK}HV�GH�WRQHODGDV��86'$���������$SUR[LPDGDPHQWH���� PLOKmR

GH�KHFWDUHV�VHUmR�GHVWLQDGRV�DR�FXOWLYR�GH�WULJR�QR�%UDVLO�QD�VDIUD����� �&21$%��

������ $�SURGXomR�EUDVLOHLUD� GHYHUi� VHU� DSUR[LPDGDPHQWH� GH� ��� PLOK}HV�GH�

WRQHODGDV�� WHQGR�UHQGLPHQWR�PpGLR�SURMHWDGR GH�JUmRV�GH���� W�KD�� �&21$%��

������

����,PSRUWkQFLD�GR�QLWURJrQLR��1��SDUD�DV�FXOWXUDV

2V�QXWULHQWHV�FRP�PDLRU�GHPDQGD�SHODV�SODQWDV�GH�PLOKR�H�WULJR�VmR�R�

IyVIRUR�� R� SRWiVVLR� H� R� QLWURJrQLR�� VHQGR� R� 1� R� QXWULHQWH� H[WUDtGR� HP�PDLRU�

TXDQWLGDGH� �6LOYD HW�DO�� �������(VWXGRV�PRVWUDP�TXH��SDUD�FDGD� WRQHODGD�GH�

JUmRV�SURGX]LGRV��R�PLOKR�DFXPXOD��DSUR[LPDGDPHQWH�����NJ 1�KD�� QD�SDUWH�

DpUHD�H�H[SRUWD�QRV�JUmRV�HP� WRUQR�GH�����GHVWH� YDORU�� RX�VHMD�� ���NJ�KD��



�

�&DQWDUHOOD���������-i�R�WULJR�DFXPXOD�FHUFD�GH����NJ�1�KD�� QD�SDUWH�DpUHD SDUD�

FDGD� WRQHODGD� GH� JUmRV� SURGX]LGRV �'H %RQD HW� DO�� ������� 2� 1� p� QXWULHQWH�

IXQGDPHQWDO�SDUD�DV�SODQWDV� SRLV�p�FRQVWLWXLQWH�GH�SDUHGHV�FHOXODUHV��SURWHtQDV��

iFLGRV� QXFOHLFRV�� DPLQRiFLGRV�� HQ]LPDV�� DOFDOyLGHV�� KRUP{QLRV� H� FORURILOD�

�:HOLJDPD HW�DO�� ������0DUVFKQHU 	�0DUVFKQHU��������

$V� FDUDFWHUtVWLFDV� DSUHVHQWDGDV� SHODV� SODQWDV�� TXDQGR� RFRUUH� EDL[D�

GLVSRQLELOLGDGH�GH�1�QR�DPELHQWH�� SURYRFDQGR� VXD�GHILFLrQFLD� QD�SODQWD�� VmR�

UHGXomR� GD� DWLYLGDGH� PHWDEyOLFD�� FORURVH� H� DPDUHOHFLPHQWR� GDV� IROKDV� PDLV�

YHOKDV� GD� SODQWD�� UHVXOWDQGR� HP� UHGXomR� QD� WD[D� IRWRVVLQWpWLFD�� (P�

FRQVHTXrQFLD��RFRUUH�UHGXomR�GR�WDPDQKR�GDV�IROKDV��GR�WHRU�GH�SURWHtQD�QRV�

JUmRV�H�GR�SRWHQFLDO�SURGXWLYR�GD�FXOWXUD��%LVVDQL HW�DO�� ������6DL]�)HUQiQGH]

HW�DO�� ������

2� FUHVFLPHQWR� H� R� GHVHQYROYLPHQWR� GDV� SODQWDV� DSUHVHQWDP� UHODomR�

GLUHWD� FRP� D� TXDQWLGDGH� H� D� GLVSRQLELOLGDGH� GH� 1�� SRLV� R� PHVPR� DSUHVHQWD�

LPSRUWDQWHV� IXQo}HV� ELRTXtPLFDV� H� ILVLROyJLFDV� QR� PHWDEROLVPR� YHJHWDO�� $V�

IRUPDV� GH� 1� GLVSRQtYHLV� QR� VROR� DV� TXDLV� DV� SODQWDV� DEVRUYHP� FRP� PDLRU�

IDFLOLGDGH� VmR�R�DP{QLR��1+����H�R�QLWUDWR��12�����(VVD�SUHIHUrQFLD QD�DEVRUomR�

VRIUH� LQIOXrQFLD�GDV FRQGLo}HV�PHWHRUROyJLFDV� H� GH� VROR� �WHPSHUDWXUD�� S+�GR�

VROR�� XPLGDGH�� WLSR� GH� VROR� H� DWLYLGDGH� PLFURELDQD��� DV� TXDLV� LQIOXHQFLDP� D�

PLQHUDOL]DomR�GD�PDWpULD�RUJkQLFD�SDUD�1+�� H��SRVWHULRUPHQWH��D�QLWULILFDomR�

SDUD�12�� �'KDUPDNHHUWKL HW�DO�� ������=KX HW�DO�� �������&RQWXGR��D�HILFLrQFLD�QD�

DEVRUomR�GHVWDV�IRUPDV�PLQHUDLV�p�EDL[D��VHQGR�TXH�D�DEVRUomR�GR�1�DSOLFDGR�

YDULD�HQWUH ���D�����GR�WRWDO�GLVSRQLELOL]DGR�SHOD�DGXEDomR �=KX HW�DO�� ������

6DL]�)HUQiQGH] HW�DO�� ������ 5HGXo}HV�QD�HILFLrQFLD�GD�DEVRUomR�GR�1�PLQHUDO�

SHODV�SODQWDV�RFRUUHP D�SDUWLU�GRV�SURFHVVRV�HGDIRFOLPiWLFRV�GR�DPELHQWH GH�



��

SURGXomR�� WDLV�FRPR� LPRELOL]DomR�GH�1�SHORV�PLFURRUJDQLVPRV��YRODWLOL]DomR�H�

OL[LYLDomR�HP�IXQomR�GD�HOHYDGD�GLVSRQLELOLGDGH�KtGULFD�

$SHVDU�GD�VXD�LPSRUWkQFLD�ILVLROyJLFD��HP�UHJL}HV�WURSLFDLV�H�VXEWURSLFDLV��

GHYLGR� DR� JUDQGH� Q~PHUR� GH� UHDo}HV� TXH� R� 1� VRIUH� QR� DPELHQWH� H� j� VXD�

PRELOLGDGH� QR� VROR� H� QD� SODQWD�� UHGX]LQGR� D� VXD� HILFLrQFLD�� R� 1� p� XP� GRV�

QXWULHQWHV� PDLV� GLItFHLV� GH� VHUHP� PDQHMDGRV� HILFLHQWHPHQWH� QD� DJULFXOWXUD�

�(UQDQL� ������ $PDUDO HW� DO�� ������� 'HYLGR� D� LVVR�� D� DGXEDomR� QLWURJHQDGD�

QHFHVVLWD�VHU�PDQHMDGD�GD�PDQHLUD�PDLV�HILFLHQWH�SRVVtYHO��SHOD�XWLOL]DomR�GH�

GRVHV� FRQGL]HQWHV� FRP�DV� UHDLV� QHFHVVLGDGHV� GD�SODQWD�� SHOR� XVR� GH� IRQWHV�

DGHTXDGDV�GHVWH�QXWULHQWH��SHOD�DSOLFDomR�QRV�HVWiGLRV�GH�GHVHQYROYLPHQWR�GDV�

SODQWDV�FRP�PDLRU�QHFHVVLGDGH�RX� UHVSRVWD�DR� IHUWLOL]DQWH�H�QR� ORFDO� FRUUHWR��

SRGHQGR�VHU�YDULDGD�D�TXDQWLGDGH�GH�IHUWLOL]DQWH�QLWURJHQDGR�RIHUWDGR�SDUD�DV�

SODQWDV�GH�DFRUGR�FRP�VXD�QHFHVVLGDGH� �DGXEDomR�HP�GRVH�YDULDGD�� �)L[HQ��

������

$�GHILQLomR�GR�SRWHQFLDO�SURGXWLYR�GDV�FXOWXUDV�RFRUUH�GXUDQWH�WRGR�R�VHX�

FLFOR��GHVGH�D�HPHUJrQFLD�GD�SOkQWXOD�DWp�D�PDWXUDomR�ILVLROyJLFD��3RUpP��QRV�

HVWiGLRV�LQLFLDLV�9��D�97 �SHQGRDPHQWR���SDUD�R�PLOKR �5LWFKLH HW�DO�� �������H�GR�

HVWiGLR�GH� WUrV� IROKDV� FRPSOHWDPHQWH�H[SDQGLGDV�DWp�R� IORUHVFLPHQWR�� SDUD�R�

WULJR �+DXQ� ������� RFRUUHP� LPSRUWDQWHV� SURFHVVRV� ILVLROyJLFRV� QDV� SODQWDV��

FRPR�D�GLIHUHQFLDomR�GDV LQIORUHVFrQFLDV H�D�GHILQLomR�GR�Q~PHUR�GH�yYXORV�QD�

HVSLJD��3RU�LVVR��R�VXSULPHQWR�DGHTXDGR�GH�1�SDUD�D�SODQWD�QHVWHV�HVWiGLRV�p�

GH�IXQGDPHQWDO�LPSRUWkQFLD�SDUD�R�GHVHQYROYLPHQWR�GD�FXOWXUD�H�SDUD�D�GHILQLomR�

GH�VHX�SRWHQFLDO�SURGXWLYR��6DL]�)HUQiQGH] HW�DO�� �������8PD�GDV�PDQHLUDV�SDUD�

R� DXPHQWR� QD� HILFLrQFLD� GR� XVR� GR� 1 SHODV� SODQWDV�� DOpP� GDV� FRQGLo}HV�

PHWHRUROyJLFDV� DGHTXDGDV� QR� PRPHQWR� GD� DSOLFDomR� GH� 1� QD� ODYRXUD�� p� D�



��

DSOLFDomR�GH�GRVHV�FRQGL]HQWHV�FRP�DV�UHDLV�QHFHVVLGDGHV�GD�FXOWXUD��VHQGR�

HVWH�XP�GHVDILR�QR�PDQHMR�GHVWH�QXWULHQWH��%UHGHPHLHU��������

��� 6HQVRUHV� GH� YHJHWDomR� FRPR� IHUUDPHQWD� SDUD� D� DGXEDomR�

QLWURJHQDGD�D WD[D�YDULDGD

$� DJULFXOWXUD� WUDGLFLRQDOPHQWH� UHDOL]DGD� QR� %UDVLO� SRVVXL� HQWHQGLPHQWR�

TXH�XPD� ODYRXUD�RX� WDOKmR�DSUHVHQWD�FRPSRUWDPHQWR�KRPRJrQHR��VHQGR�VHX�

PDQHMR� UHDOL]DGR� HP� IXQomR� GD� QHFHVVLGDGH� PpGLD� SDUD� D� DSOLFDomR� GRV�

LQVXPRV��IHUWLOL]DQWHV�QD�VHPHDGXUD�H�QDV�DSOLFDo}HV�HP�FREHUWXUD��GHIHQVLYRV�

DJUtFRODV�� iJXD�� FDOFiULR��� ID]HQGR� FRP� TXH� D� PHVPD� IRUPXODomR� H�RX�

TXDQWLGDGH� GR� LQVXPR� VHMD� XWLOL]DGD� HP� WRGD� D� iUHD�� GHVFRQVLGHUDQGR� DV�

QHFHVVLGDGHV HVSHFtILFDV�GH�FDGD�]RQD�GD� ODYRXUD� �0XOOD 	�6FKHSHUV�� ������

3LHUFH�	�1RZDN� ������0F%UDWQH\ HW�DO�� ������

'LDQWH�GHVWH�FHQiULR��QD�WHQWDWLYD�GH�PDQHMDU�D�YDULDELOLGDGH�HVSDFLDO�H�

DXPHQWDU�D�HILFLrQFLD�GR�XVR�GRV�IHUWLOL]DQWHV��VXUJLX�D�DJULFXOWXUD�GH�SUHFLVmR�

�$3��� 2� HQWHQGLPHQWR� GD� YDULDELOLGDGH� GD� ODYRXUD� SHUPLWH JHUHQFLi�OD SHOR�

DXPHQWR�GD�FROHWD�GH� LQIRUPDo}HV�GD�iUHD�� UHVXOWDQGR�HP�PDLRU�SUHFLVmR�QD�

WRPDGD� GH� GHFLVmR� VREUH� DV� LQWHUYHQo}HV� D� VHUHP� UHDOL]DGDV�� &RP� DV

IHUUDPHQWDV� GD� $3�� IRUDP� LQWHQVLILFDGRV� RV� HVWXGRV� SDUD� R� HQWHQGLPHQWR� GD�

YDULDELOLGDGH�HVSDFLDO�H[LVWHQWH�HP�UHODomR�DRV�WLSRV�GH�VROR��GH�IHUWLOLGDGH��GH�

GLIHUHQWHV� SRWHQFLDLV� SURGXWLYRV� H� GHPDLV� IDWRUHV� TXH� LQIOXHQFLDP� D�

SURGXWLYLGDGH�� XVDQGR� PpWRGRV� DGHTXDGRV� H� GLIHUHQFLDGRV� SDUD� R� PDQHMR�

GHVWHV��/DUVRQ 	�5REHUW��������6DOYLDQR HW�DO�� ������6LOYD HW�DO�� ������

8P�GRV�SULQFLSDLV�FRQFHLWRV�GD�$3�SRGH�VHU�H[SOLFDGR�FRPR�D�DSOLFDomR�

GH� LQVXPRV� QR� ORFDO� FRUUHWR�� QDV� TXDQWLGDGHV� QHFHVViULDV� H� QRV� PRPHQWRV�



��

DGHTXDGRV��HP�iUHDV�FDGD�YH]�PHQRUHV�H�PDLV�KRPRJrQHDV��RX�VHMD��HP�VtWLRV�

HVSHFtILFRV� �6DZ\HU�� ������ 3LHUFH 	� 6DGOHU�� ������ 6HJXQGR� R�PLQLVWpULR� GD�

DJULFXOWXUD��D�$3�p�XP�VLVWHPD�GH�JHUHQFLDPHQWR�DJUtFROD�EDVHDGR�QD�YDULDomR�

HVSDFLDO� H� WHPSRUDO� GD� XQLGDGH� SURGXWLYD� H� YLVD� DR� DXPHQWR� GH� UHWRUQR�

HFRQ{PLFR��j�VXVWHQWDELOLGDGH�H�j�PLQLPL]DomR�GR�HIHLWR�DR�DPELHQWH��0$3$��

������

$� XWLOL]DomR� GH� IHUUDPHQWDV� WHFQROyJLFDV� GLVSRQtYHLV�� FRPR� R�

VHQVRULDPHQWR�UHPRWR�H�R�GR�VLVWHPD�GH�LQIRUPDo}HV�JHRJUiILFDV��6,*���SHUPLWLX�

PHOKRUDU�R�PDQHMR�GR�VROR��GRV�LQVXPRV�H�GDV�FXOWXUDV��GH�PRGR�DGHTXDGR�SDUD�

DV�YDULDo}HV�HVSDFLDLV�H�WHPSRUDLV�H�HP�WHPSR�UHDO��&RUi HW�DO�� ������'XULJRQ��

������ 'HQWUH� DV� IHUUDPHQWDV� XWLOL]DGDV�� GHVWDFDP�VH� DV� TXH� XWLOL]DP� RV�

VHQVRUHV� GH� YHJHWDomR� SDUD� HVWLPDWLYD� GR�SRWHQFLDO� SURGXWLYR� GDV� FXOWXUDV� H�

UHDOL]DomR� GH� DSOLFDo}HV� GH� IHUWLOL]DQWHV� QLWURJHQDGRV� j WD[D� YDULDGD� 'HVVD�

IRUPD�� p� SRVVtYHO� HVWLPDU� R� HVWDGR� QXWULFLRQDO� GDV� SODQWDV� GXUDQWH� R� FLFOR� GH�

GHVHQYROYLPHQWR�H�UHDOL]DU�D�DSOLFDomR��YDULDQGR�D�GRVH GH�1�HP�WHPSR�UHDO��

SRVVLELOLWDQGR� PDLRU� HILFLrQFLD� GR� XVR� GR� IHUWLOL]DQWH� H� DXPHQWR� GR� SRWHQFLDO�

SURGXWLYR� GDV� FXOWXUDV� �6FKPLGW HW� DO�� ������ &LFKRWD HW� DO�� ������ &RODoR 	�

%UDPOH\��������)UHOV HW�DO�� ������

$WXDOPHQWH�� HQFRQWUDP�VH� QR� PHUFDGR� XPD� VpULH� GH� VHQVRUHV� GH�

YHJHWDomR��WDLV�FRPR�*UHHQVHHNHU���1�6HQVRU�� &URS�&LUFOH���&ORURILO{PHWURV��

HQWUH�RXWURV��2�HPSUHJR�GHVVHV� VHQVRUHV�DSUHVHQWD� D�PHVPD� ILQDOLGDGH�� RX�

VHMD��TXDQWLILFDU XP�tQGLFH�GH�YHJHWDomR�HVSHFtILFR�SDUD�FDGD�FXOWXUD �YDULDomR�

GH�DPELHQWH���PDQHMR� �6FKPLGW HW�DO�� ������(UGOH HW�DO�� ������

2�tQGLFH�GH�YHJHWDomR�ƎPHQVXUDGRƎ SRU�HVVHV�VHQVRUHV�GH�YHJHWDomR�VH�

Gi�D�SDUWLU�GD�TXDQWLILFDomR�GH�GLIHUHQWHV�FRPSULPHQWRV�GH�RQGD �HVSHFtILFR�GH�



��

FDGD� VHQVRU��� REWLGRV� GD� UHIOHFWkQFLD� HVSHFWUDO� GDV� SODQWDV� 2� tQGLFH� GH�

YHJHWDomR�PDLV� HQFRQWUDGR� QD� OLWHUDWXUD p� R�1'9,� �ËQGLFH� GH� 9HJHWDomR� SRU�

'LIHUHQoD�1RUPDOL]DGD���2�1'9,�p�REWLGR�SHOD�VHJXLQWH�UHODomR� 1'9,� ����� െ

�ሻȀሺ���  �ሻǡ RQGH���� � � VH�UHIHUHP�j�UHIOHFWkQFLD�GR�LQIUDYHUPHOKR�SUy[LPR�H�

YHUPHOKR��UHVSHFWLYDPHQWH��(VWH�tQGLFH�DSUHVHQWD�YDULDomR�QXPpULFD�GH����D�����

VHQGR�RV�YDORUHV�SRVLWLYRV�UHIHUHQWHV�DR�YLJRU�YHJHWDWLYR�GD�FXOWXUD��HQTXDQWR�

TXH�RV�YDORUHV�QHJDWLYRV�LQGLFDP�SUHVHQoD�GH�iJXD�RX�DXVrQFLD�GH�YHJHWDomR�

�5RXVH HW�DO�� ������/LX HW�DO�� ������

2V VHQVRUHV UHDOL]DP��GH�PDQHLUD�JHUDO� OHLWXUDV�QDV�EDQGDV�GH�DEVRUomR�

GD�UDGLDomR�YLVtYHO�SHODV�SODQWDV��TXH�HVWmR�VLWXDGDV�SULQFLSDOPHQWH�SUy[LPDV�D�

����H�����QP��UHODFLRQDGDV�j�SUHVHQoD�GH�FORURILOD��H�QR�FRPSULPHQWR�GH�RQGD�

HQWUH�����H�������QP��TXH�UHSUHVHQWD�R�LQIUDYHUPHOKR�SUy[LPR��RQGH�RFRUUH�DOWD�

UHIOHFWkQFLD� SHOD� YHJHWDomR� �)LJXUD� ���� (VWD� UHIOHFWkQFLD� VRIUH� LQIOXrQFLD� GD�

HVWUXWXUD�FHOXODU�LQWHUQD�GD�IROKD��WDPDQKR�H�IRUPDWR�GD�FpOXOD�H�RFRUUrQFLD�GH�

HVSDoRV�LQWHUFHOXODUHV��&DPSEHOO� ������6KDQDKDQ��������



��

),*85$��� &XUYD�WtSLFD�GH�UHIOHFWkQFLD�GD�YHJHWDomR��$GDSWDGR�GH�5L]]L��������

��� 'HVHQYROYLPHQWR�GH�DOJRULWPRV�SDUD�D�DGXEDomR�QLWURJHQDGD�j

WD[D�YDULDGD H�HP�WHPSR�UHDO

2�GHVHQYROYLPHQWR�GH�VHQVRUHV�ySWLFRV�GH�YHJHWDomR��TXH�SHUPLWHP�D�

UHDOL]DomR�GR�PDQHMR� LQ�VLWX H�HP� WHPSR�UHDO�H�FRP�UiSLGD� LQWHUSUHWDomR�GRV�

UHVXOWDGRV�� WRUQRX�VH�QHFHVViULR QD�DJULFXOWXUD�DWXDO��2V�SULPHLURV�DOJRULWPRV�

GHVHQYROYLGRV� EDVHDUDP�VH� D� SDUWLU� GRV� FORURILO{PHWURV�� VHQVRUHV� TXH�

QHFHVVLWDP� GH� FRQWDWR� FRP� DV� SODQWDV H� TXH� DSUHVHQWDP� SHTXHQD� iUHD� GH�

DPRVWUDJHP�� GLILFXOWDQGR� D� UHSUHVHQWDomR� GD� YDULDELOLGDGH� GR� GRVVHO�� (VWHV�

VHQVRUHV�HVWLPDP�R�FRQWH~GR� UHODWLYR�GH�FORURILOD�H�� SRU�PHLR GRV�YDORUHV�GH�

ËQGLFH�GH�6XILFLrQFLD�GH�1 �,61��� UHDOL]DP�D�UHFRPHQGDomR�GD�GRVH�GH�1�HP�

FREHUWXUD� SDUD� GLIHUHQWHV� FXOWXUDV� �5DPER� HW� DO�� ������ 9DUYHO HW� DO�� ������

+ROODQG 	�6FKHSHUV��������'RUDQWH�7RUUHV HW�DO�� �������3RUpP��HVWHV�DOJRULWPRV�



��

GH�UHFRPHQGDomR�GH�DGXEDomR�QLWURJHQDGD IRUDP�GHVHQYROYLGRV�QHVWHV�SDtVHV

�%UDVLO��(VWDGRV�8QLGRV�GD�$PpULFD H�0p[LFR���RV�TXDLV�DSUHVHQWDP�FDOLEUDo}HV�

H�DMXVWHV�SDUD�FDGD�FXOWXUD H�SDUD�DV�VXDV�FRQGLo}HV�HGDIRFOLPiWLFDV�

2� GHVHQYROYLPHQWR� GH� DOJRULWPRV� SDUD� D� DGXEDomR� QLWURJHQDGD� HP�

FREHUWXUD�H�HP�WHPSR�UHDO�RFRUUH�HP�IXQomR�GD�DOWD�GHPDQGD�GH�1�HP�FREHUWXUD

SDUD�RV�FHUHDLV��VHQGR�TXH�DV�GRVHV�YDULDP�GH�����D�����NJ�1�KD�� SDUD�D�FXOWXUD�

GR�PLOKR�H�GH����D�����NJ�1�KD�� SDUD�D�FXOWXUD�GR�WULJR� 'HVWD�IRUPD��GHYLGR�DV

LQ~PHUDV�LQWHUDo}HV�GR�IHUWLOL]DQWH�QLWURJHQDGR�FRP�R�VROR�H�DPELHQWH��EXVFD�VH�

R�GHVHQYROYLPHQWR�GH�IHUUDPHQWDV�HP�WHPSR�UHDO�SDUD�D�PHOKRU�UHFRPHQGDomR�

GH�1�SDUD DV�FXOWXUDV�H�PDLRU�HILFLrQFLD�QR�VHX�XVR�SHODV�PHVPDV��6ROLH HW�DO��

������;XH HW�DO�� ������9LDQ��������0FIDGGHQ HW�DO�� ������

2V DOJRULWPRV� SDUD� DGXEDomR QLWURJHQDGD� GDV� FXOWXUDV� IRUDP

GHVHQYROYLGRV�LQLFLDOPHQWH�HP�GXDV�HVFRODV� 2NODKRPD�H�1HEUDVND �)UDQ]HQ HW�

DO� ������ 2� DOJRULWPR� GHVHQYROYLGR� SHOD� 8QLYHUVLGDGH� GH� 2NODKRPD� �(8$��

FRPSUHHQGH�YiULRV�SDUkPHWURV�SDUD�FRPSRU�R�DOJRULWPR�GH�UHFRPHQGDomR�GH�1�

SDUD�DV�FXOWXUDV��5DXQ HW�DO� ������7HDO HW�DO� �������2V�SDUkPHWURV�DQDOLVDGRV�

SHOR� DOJRULWPR� VmR� GRVH� GH� IHUWLOL]DQWHV� QLWURJHQDGR� DSOLFDGR� QD� VHPHDGXUD��

JUDXV�GLDV�DFXPXODGR��GD�VHPHDGXUD�DWp�R�PRPHQWR�GD�OHLWXUD�GR�1'9,���R�1'9,�

GD�ODYRXUD RX�WDOKmR�QR�PRPHQWR�GD�DGXEDomR��R�1'9,�GD�IDL[D�ULFD�RX�IDL[D�GH�

UHIHUrQFLD��VHQGR�HVVD�IDL[D�XP�SDGUmR�GH�GHVHQYROYLPHQWR�GDV�SODQWDV��RQGH��

WHRULFDPHQWH� QmR�RFRUUH�IDOWD�GH�1 �5DXQ HW�DO�� ������7HDO�HW�DO�� �������$VVLP��

2�1'9,�GD�³IDL[D�ULFD´�p�FRPSDUDGR�FRP�R�1'9,�GD�ODYRXUD��VHQGR�GHWHUPLQDGR�

R FKDPDGR�GH�ËQGLFH�GH�6XILFLrQFLD�GH�1 ± ,61��5DXQ�HW�DO�� ������7HDO HW�DO��

������
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2XWUD�DERUGDJHP�SDUD�D�FRQVWUXomR�GH�DOJRULWPRV�IRL�GHVHQYROYLGD�SHOD�

8QLYHUVLGDGH�GH�1HEUDVND �(8$���7DO�DOJRULWPR�FRPSUHHQGH�SRXFDV�YDULiYHLV��

VHQGR�HVWH�DOJRULWPR�GH�FRQVWUXomR�PDLV�VLPSOHV��6FKHSHUV HW�DO�� ������+ROODQG

	�6FKHSHUV� ������+ROODQG 	�6FKHSHUV��������6KLUDWVXFKL HW�DO�� �������1HVVH�

DOJRULWPR��RV�IDWRUHV�FRQVLGHUDGRV�VmR�R�HVWiGLR�GH�GHVHQYROYLPHQWR�GDV�SODQWDV�

H�R�,61��3RU�PHLR GD�OHLWXUD�GR�1'9,�QR�HVWiGLR�GH�DSOLFDomR�GR�1��UHDOL]D�VH�D�

FRQVWUXomR�GH�FXUYDV�GH�UHODomR HQWUH�R�UHQGLPHQWR�GH�JUmRV�FRP�DV�OHLWXUDV�GH�

1'9,��'HVWD�PDQHLUD� VmR GHVHQYROYLGDV�FXUYDV�TXH�LUmR�SUHGL]HU�D�TXDQWLGDGH�

GH�IHUWLOL]DQWH�HP�WHPSR�UHDO�H�D� WD[D�YDULDGD �6KLUDWVXFKL�HW�DO�� ������ (VWHV�

SDUkPHWURV� Mi� IRUDP� XWLOL]DGRV� SDUD� R� GHVHQYROYLPHQWR� GH� DOJRULWPR� SDUD� D�

DGXEDomR�HP�FREHUWXUD�GD�FXOWXUD�GR�PLOKR�QDV�FRQGLo}HV�GR�FHUUDGR�EUDVLOHLUR

�6KLUDWVXFKL HW�DO�� ������

2�,61�p� ODUJDPHQWH�XWLOL]DGR�FRPR�IRUPD�GH�DYDOLDU�RV�HIHLWRV�GH�VROR��

GLIHUHQoD� QR� FUHVFLPHQWR� GH� SODQWD�� FRQGLo}HV� KtGULFDV� H� GLIHUHQWHV� KtEULGRV��

SRLV�R�PHVPR�p�FRQGX]LGR�HP�SDUFHOD�RX�IDL[D�GH�UHIHUrQFLD�GHQWUR�GR�PHVPR�

WDOKmR��$VVLP� R�,61�p�D�PHOKRU�IRUPD�GH�FRQVLGHUDU�D�GHPDQGD�QXWULFLRQDO�H�GH�

FUHVFLPHQWR� GDV� SODQWDV�� SDUD� SRVWHULRU� UHFRPHQGDomR� GH� DGXEDomR�

QLWURJHQDGD�HP�FREHUWXUD�QRV�FHUHDLV�

2�,61�p�FDOFXODGR�SHOD�GLYLVmR�GH�XP�GHWHUPLQDGR�tQGLFH�GH�YHJHWDomR�

PHGLGR� QD� ODYRXUD� RX� HP� GLIHUHQWHV� WUDWDPHQWRV� XWLOL]DGRV� SHOR� YDORU� GHVWH�

tQGLFH�REWLGR�QD�FKDPDGD�IDL[D�ULFD��IDL[D�GH�UHIHUrQFLD � )5�� RX�VHMD�� ,61� �

�ËQGLFH� GH� YHJHWDomR� SDUFHOD RX� ODYRXUD�� �� �tQGLFH� GH� YHJHWDomR� )5��� (VVH�

PpWRGR� TXH� XWLOL]D� R ,61� OHYD� HP� FRQVLGHUDomR� R� Pi[LPR� SRWHQFLDO� GH�

GHVHQYROYLPHQWR�GDV�SODQWDV��)5��HP�FRPSDUDomR�DV�GHPDLV�SODQWDV�TXH�VmR�



��

DIHWDGDV�SHOD�GLVSRQLELOLGDGH�GH�1�RX�RXWUD�OLPLWDomR�GR�DPELHQWH�GH�SURGXomR��

FRPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD���

),*85$� ��� ([HPSOR� FRPSDUDWLYR� HQWUH� R� GHVHQYROYLPHQWR� GH� SODQWDV� VHP�
�HVTXHUGD�� H� FRP� �GLUHLWD�� GHILFLrQFLD� RX� GLVSRQLELOLGDGH� GH�
QLWURJrQLR�

3RVWHULRUPHQWH� RXWURV�DOJRULWPRV�IRUDP�GHVHQYROYLGRV�SHOD�8QLYHUVLGDGH�

GR�0LVVRXUL��RV�TXDLV�OHYDP HP�FRQVLGHUDomR�R�,61�H�D YDULDELOLGDGH�HVSDFLDO�GR�

VROR�QD�IDL[D�GH�UHIHUrQFLD��6FKDUI 	�/RU\�������� 2XWUD�HVFROD�TXH�GHVHQYROYHX�

DOJRULWPRV�SDUD�D�FXOWXUD�GR�PLOKR�IRL�D�8QLYHUVLGDGH�GD�'DNRWD�GR�1RUWH��RQGH�

��� FDPSRV� IRUDP� DYDOLDGRV� FRP� GRLV� VHQVRUHV� GH� YHJHWDomR� �&URS� &LUFOH� H�

*UHHQVHHNHU�� EDVHDQGR�VH�QR� tQGLFH� GH� YHJHWDomR�QRUPDOL]DGR�SHORV� JUDXV�

GLDV �,16(<��� XWLOL]DGR� QRV� DOJRULWPRV� GD� HVFROD� GH� 2NODKRPD� �$UQDOO HW� DO��

������
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&RP� R� SDVVDU� GRV� DQRV� VHQVRUHV� DWLYRV� GH� YHJHWDomR� IRUDP�

LPSOHPHQWDGRV� QD� DJULFXOWXUD�� UHVXOWDQGR� QR� GHVHQYROYLPHQWR� GH� DOJXQV�

DOJRULWPRV FRP�PDLRU� UREXVWH]� H� FRP�PRGHORV�PDWHPiWLFRV�PDLV� FRPSOH[RV�

SDUD�D�UHDOL]DomR�GH UHFRPHQGDomR�GH�1 HP�FREHUWXUD�H�HP�WD[D�YDULDGD��FRPR��

SRU�H[HPSOR��QD�FXOWXUD�GD�FDQD�GH�Do~FDU��$PDUDO HW�DO�� �������3DUD�DV�FXOWXUDV�

GR� DUUR]�� WULJR� H� PLOKR� IRUDP� GHVHQYROYLGRV� DOJRULWPRV� TXH� OHYDP� HP�

FRQVLGHUDomR�R�,61 FRPR�IHUUDPHQWD�SDUD�UHFRPHQGDU�D�GRVH�GH�1��6RODUL HW�

DO�� ������;XH HW�DO�� ������7KRPSVRQ�HW�DO�� ������'KLWDO 	�5DXQ��������0LOOHU�HW�

DO�� ������0FIDGGHQ HW�DO�� ������ 7UHYLVDQ ������� GHVHQYROYHX�DOJRULWPR�SDUD�D�

FXOWXUD�GR�DOJRGmR��EDVHDGR�QD�HVWLPDWLYD�GD�TXDQWLGDGH�GH�1�DFXPXODGD�QDV�

SODQWDV FRP� R� XVR� GH� tQGLFHV� GH� YHJHWDomR� H� QD� UHVSHFWLYD� DSOLFDomR� GD�
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$�DGHTXDGD�GLVSRQLELOLGDGH�GH�QLWURJrQLR��1��HP�WULJR�p�HVVHQFLDO�SDUD�

REWHQomR�GH�HOHYDGR�SRWHQFLDO� SURGXWLYR�� SRLV� LQIOXHQFLD� R� Q~PHUR� GH�DILOKRV�

HPLWLGRV� H� VREUHYLYHQWHV�� R� Q~PHUR� GH� JUmRV� SRU� HVSLJD� H� R� SHVR� H� WHRU� GH�

SURWHtQD�GRV�JUmRV� �0DQWDL HW�DO�� �������%UHGHPHLHU HW�DO� �������GHILQLUDP�R�

HVWiGLR� GH� VHLV� IROKDV� FRPSOHWDPHQWH�H[SDQGLGDV�GR� FROPR�SULQFLSDO� FRPR�R�

PRPHQWR�LGHDO�SDUD�DSOLFDomR�GH�1�HP�FREHUWXUD�HP�WULJR��VHQGR�D�GHILQLomR�GD�

GRVH�D� VHU�DSOLFDGD�EDVHDGD�QR� WHRU�GH�PDWpULD�RUJkQLFD�GR VROR�� QD� FXOWXUD�

DQWHFHVVRUD�H�QD�H[SHFWDWLYD�GH SURGXWLYLGDGH��5HXQLmR��������

$�XWLOL]DomR�GHVWHV�SDUkPHWURV�p�VLPSOHV��SRUpP�LQFRPSOHWD��Mi�TXH�R�1�p�

XP�HOHPHQWR�GLQkPLFR�QR�VROR H�SDVVD�SRU GLYHUVRV�SURFHVVRV�TXH�PRGLILFDP�

VXD� IRUPD�� FRPR�PLQHUDOL]DomR�� LPRELOL]DomR� H� GHVQLWULILFDomR�� $OpP� GLVVR�� D�

DEVRUomR�GH�1�SHOD�FXOWXUD�p�YDULiYHO�HQWUH�DQRV�H�HQWUH�iUHDV�GHQWUR�GH�XPD�

PHVPD�ODYRXUD��&KDYDUULD HW�DO�� �������3RU�LVVR��D�DSOLFDomR�GH�GRVH�XQLIRUPH�

GH� 1� QD� ODYRXUD�� VHP� OHYDU� HP� FRQVLGHUDomR� DV� GLIHUHQoDV� HVSDFLDLV� QR�

VXSULPHQWR�GHVWH�QXWULHQWH�SHOR�VROR��UHVXOWD�HP�PHQRU�HILFLrQFLD�GH�XVR�GHVWH�

QXWULHQWH �,QPDQ HW�DO�� ������

$VVLP�� RV� DJULFXOWRUHV� WHQGHP� D� DSOLFDU� QLWURJrQLR� HP� TXDQWLGDGH�

VXILFLHQWH��D�WD[DV�XQLIRUPHV��SDUD�DWHQGHU�jV�QHFHVVLGDGHV�GD�FXOWXUD�QDV�iUHDV�

PDLV�H[LJHQWHV�QR�FDPSR��UHVXOWDQGR�HP�PDLRU�ULVFR�GH�SHUGD�GH�1�QDV�iUHDV�

TXH�QHFHVVLWDP�PHQRUHV�TXDQWLGDGHV�GHVWH�QXWULHQWH��%DVVR HW�DO�� �������&RPR�

FRQVHTXrQFLD�� DV� UHDLV� QHFHVVLGDGHV� GD� SODQWD� QmR� VmR� VXSULGDV� HP� DOJXQV�

ORFDLV�QD�ODYRXUD��OHYDQGR�j�DSOLFDomR�GH�GRVHV�DFLPD�RX�DEDL[R�GD�H[LJLGD�
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2� HPSUHJR� GH� RXWUDV� YDULiYHLV� QD� UHFRPHQGDomR� GD� DGXEDomR�

QLWURJHQDGD��FRPR�D�SURGXomR�GH�ELRPDVVD�H�D�TXDQWLGDGH�GH�1�DFXPXODGD�QD�

SDUWH�DpUHD��p�OLPLWDGR��HP�IXQomR�GD�GHPRUD�QR�SURFHGLPHQWR�GH�DYDOLDomR�H�

SRU� H[LJLUHP� DQiOLVH� ODERUDWRULDO� �%UHGHPHLHU HW� DO�� ������� DSHVDU� GH� HVWDV�

YDULiYHLV�VHUHP�LQGLFDGRUDV�HILFLHQWHV�GD�UHVSRVWD�DR�1�DSOLFDGR�HP�FREHUWXUD��

(P� FRQWUDVWH�� D� DYDOLDomR� GD� UHIOHFWkQFLD� GR� GRVVHO� SRGH� HVWLPDU� R� HVWDGR�

QXWULFLRQDO�GDV�SODQWDV�HP�UHODomR�DR�1��GHWHUPLQDQGR VXD�YDULDELOLGDGH�HVSDFLDO�

HP�XPD�ODYRXUD��6LQJK HW�DO�� ������

2V�VHQVRUHV�ySWLFRV�GH� UHIOHFWkQFLD�PRQWDGRV�HP�PiTXLQDV�DJUtFRODV��

WDLV�FRPR�*UHHQVHHNHU���1�6HQVRU� H�&URS�&LUFOH���SHUPLWHP�D�UHDOL]DomR�GH�

OHLWXUDV� GH� UHIOHFWkQFLD� HP� WHPSR� UHDO� H� FRP� HOHYDGD� UHVROXomR� HVSDFLDO��

SHUPLWLQGR�D�DGXEDomR�QLWURJHQDGD�D WD[D�YDULiYHO��0DKDMDQ HW�DO�� �������5DXQ�

HW� DO� ������� PRVWUDUDP� TXH� D� XWLOL]DomR� GR� VHQVRU� *UHHQVHHNHU� QD�

UHFRPHQGDomR�GH�DGXEDomR�QLWURJHQDGD�HP�WULJR�UHVXOWRX�HP�����GH�DXPHQWR�

QD� HILFLrQFLD� GH� XVR� GR� 1� (QWUHWDQWR�� R� HPSUHJR� GHVWHV� VHQVRUHV� FRPR�

IHUUDPHQWD� QR� PDQHMR� GH� 1� SDVVD� SHOR� GHVHQYROYLPHQWR� GH� DOJRULWPRV� TXH�

HVWLPHP�D�GRVH�GH�1�D�VHU�DSOLFDGD�D�WD[D�YDULDGD HP�IXQomR�GRV�tQGLFHV�GH�

YHJHWDomR�DYDOLDGRV�

2�REMHWLYR�GHVWH�WUDEDOKR�IRL�YDOLGDU R DOJRULWPR�SDUD�UHFRPHQGDomR�GH�

DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�D�WD[D�YDULDGD�HP�WULJR��XWLOL]DQGR�R�tQGLFH�

GH�YHJHWDomR�SRU�GLIHUHQoD�QRUPDOL]DGD��1'9,��
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��� 0$7(5,$/�(�0e72'26

������&DUDFWHUL]DomR GRV ORFDLV GH�H[HFXomR�GRV�H[SHULPHQWRV

2V�WUDEDOKRV�D�FDPSR�IRUDP�UHDOL]DGRV�HP�������VHQGR�FRQGX]LGRV�HP�

WUrV�ORFDLV��QD�(VWDomR�([SHULPHQWDO�$JURQ{PLFD�GD�8)5*6��(($�8)5*6���HP�

(OGRUDGR�GR�6XO��56���QD�(VWDomR�([SHULPHQWDO�GD�(PEUDSD�7ULJR��HP�&R[LOKD�

�56��H� QD�(VWDomR�([SHULPHQWDO�GD�6RFLHGDGH�(GXFDFLRQDO� GH�7UrV� GH�0DLR�

�6(75(0���HP�7UrV�GH�0DLR��56���7DEHOD����

7$%(/$����7LSR�GH�VROR�H�UHJLmR�KRPRJrQHD�GH�DGDSWDomR�GH�FXOWLYDUHV�GH�WULJR�
�5+$&7��QRV�GLIHUHQWHV�ORFDLV�GH�FRQGXomR�GRV�H[SHULPHQWRV�

ï� 5+$&7�  �5HJLmR� �� ± )ULD� H� ~PLGD�� 5HJLmR� �� ± 0RGHUDGDPHQWH�
TXHQWH�H�~PLGD�

$�(($�8)5*6�HVWi� ORFDOL]DGD� QR�PXQLFtSLR� GH�(OGRUDGR� GR�6XO� �56���

VLWXDGR�QD�UHJLmR�ILVLRJUiILFD�GD�'HSUHVVmR�&HQWUDO�GR�5LR�*UDQGH�GR�6XO��56��

H� HQTXDGUDGD� QD� 5HJLmR� +RPRJrQHD� GH� $GDSWDomR� GH� &XOWLYDUHV� ��

�0RGHUDGDPHQWH�TXHQWH�H�~PLGD���2�FOLPD�p�VXEWURSLFDO�GH�YHUmR�~PLGR�TXHQWH��

GR�WLSR�&ID��FRQIRUPH�D�FODVVLILFDomR�GH�.RSSHQ��,3$*52���������FRP�DOWLWXGH�

PpGLD�GH����PHWURV�DFLPD�GR�QtYHO�GR�PDU�

$�SUHFLSLWDomR�SOXYLDO�PpGLD�DQXDO�HP�(OGRUDGR�GR�6XO�p�GH�������PP�H�

D�WHPSHUDWXUD�PpGLD�PHQVDO�GR�DU�YDULD�HQWUH����H����&��HQWUH�RV�PHVHV�PDLV�

/RFDO 7LSR�GH�VROR 5+$&7ï
(OGRUDGR�GR�6XO��56��±

8)5*6
$UJLVVROR�9HUPHOKR�'LVWUyILFR�

WtSLFR
�

&R[LOKD��56��± (PEUDSD�
7ULJR

/DWRVVROR�9HUPHOKR�'LVWUyILFR�
K~PLFR

�

7UrV�GH�0DLR��56��±
6(75(0

/DWRVVROR�9HUPHOKR�'LVWURIpUULFR�
WtSLFR

�
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IULRV�H�PDLV�TXHQWHV��%HUJDPDVFKL HW�DO�� �������2�VROR�GD�iUHD�H[SHULPHQWDO�p�

FODVVLILFDGR�FRPR�$UJLVVROR�9HUPHOKR�'LVWUyILFR�WtSLFR��6WUHFN HW�DO�� ������

$�(VWDomR ([SHULPHQWDO�GD�(PEUDSD�7ULJR�HVWi�ORFDOL]DGD�QR�PXQLFtSLR�

GH�&R[LOKD� �56��� VLWXDGD�QD� UHJLmR�GR�3ODQDOWR�0pGLR�� VHQGR� HQTXDGUDGD�QD�

5HJLmR�+RPRJrQHD�GH�$GDSWDomR�GH�&XOWLYDUHV����5HJLmR�IULD�H�~PLGD���2�FOLPD�

p�VXEWURSLFDO�GH�YHUmR�~PLGR�TXHQWH��GR�WLSR�&ID��FRQIRUPH�D�FODVVLILFDomR�GH�

.RSSHQ� �,10(7���������FRP�DOWLWXGH�PpGLD�GH�����PHWURV�DFLPD�GR�QtYHO�GR�

PDU�

$� SUHFLSLWDomR� SOXYLDO� PpGLD� DQXDO� HP� &R[LOKD� p� GH� ������ PP� H� D�

WHPSHUDWXUD�PpGLD�PHQVDO�GR�DU�GR�PrV�PDLV�TXHQWH�p�GH����&�H�D�PpGLD�GR�

PrV�PDLV IULR� p� GH� �����&� �,10(7�� �������2� VROR� SUHGRPLQDQWH� QD� UHJLmR� p�

FODVVLILFDGR� FRPR� /DWRVVROR� 9HUPHOKR� 'LVWUyILFR� K~PLFR�� FDUDFWHUL]DGR� SRU�

SRVVXLU� ERD� GUHQDJHP�� VHU� SURIXQGR� D� PXLWR� SURIXQGR� H� FRP� DSWLGmR� SDUD�

FXOWLYRV�DQXDLV�GH�JUmRV��6WUHFN HW�DO�� ������

$�HVWDomR�H[SHULPHQWDO�GD�6(75(0�HVWi�ORFDOL]DGD�QR�PXQLFtSLR�GH�7UrV�

GH� 0DLR� �56��� QD� UHJLmR� GR� $OWR� 8UXJXDL�� VHQGR� HQTXDGUDGD� QD 5HJLmR�

+RPRJrQHD�GH�$GDSWDomR�GH�&XOWLYDUHV����0RGHUDGDPHQWH�TXHQWH�H�~PLGD���2�

FOLPD�GD�UHJLmR�p�FODVVLILFDGR�FRPR�VXEWURSLFDO�GH�YHUmR�~PLGR�TXHQWH��GR�WLSR�

&ID��FRQIRUPH�D�FODVVLILFDomR�GH�.RSSHQ��,10(7���������FRP�DOWLWXGH�PpGLD�GH�

����PHWURV�DFLPD�GR�QtYHO�GR�PDU��$�SUHFLSLWDomR�SOXYLDO�PpGLD�DQXDO�QD�UHJLmR�

p�GH�������PP�H�D�WHPSHUDWXUD�GR�DU�PpGLD�DQXDO�p�GH������&��QR�PrV�PDLV�

TXHQWH�D�WHPSHUDWXUD�PpGLD�GR�DU�p�GH������&�H�D�WHPSHUDWXUD�PpGLD�QR�PrV�

PDLV� IULR� p� GH� ���&� �:UHJH HW� DO�� ������� 2� VROR� SUHGRPLQDQWH� QD� UHJLmR� p�

FODVVLILFDGR� FRPR� /DWRVVROR� 9HUPHOKR� 'LVWURIpUULFR� WtSLFR�� FDUDFWHUL]DGR� SRU�
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SRVVXLU� ERD� GUHQDJHP�� VHU� SURIXQGR� D� PXLWR� SURIXQGR� H� FRP� DSWLGmR� SDUD�

FXOWLYRV�DQXDLV�GH�JUmRV��6WUHFN HW�DO�� ������

$QWHV�GD�LQVWDODomR�GRV�H[SHULPHQWRV��IRUDP�UHWLUDGDV�DPRVWUDV�GH�VROR�

QDV� iUHDV� GH� HVWXGR�� QD� FDPDGD� HQWUH� DV� SURIXQGLGDGHV� GH� ����� FP�� $V�

DPRVWUDV�IRUDP�DQDOLVDGDV�SHOR�/DERUDWyULR�GH�$QiOLVHV�GH�6RORV�GD�8)5*6�H�

RV�UHVXOWDGRV�VmR�DSUHVHQWDGRV�QD�7DEHOD���

7$%(/$����&DUDFWHUtVWLFDV�ItVLFDV�H�TXtPLFDV�GDV�DPRVWUDV�GH�VROR�UHWLUDGDV�GDV�
iUHDV�H[SHULPHQWDLV�DQWHV�GD� LQVWDODomR�GRV�H[SHULPHQWRV��(($� �
8)5*6������ (PEUDSD�7ULJR������H�6(75(0������

(($�8)5*6�± (OGRUDGR�GR�6XO��56
$QR $UJLOD S+ 3 . 02� $O�� &D�� 0J�� 9�

� +�2 ���� PJ�GP�� �
�

J�NJ�� ��������� FPROF GP�� ����
�

�

���� �� ��� �� ��� �� � ��� ��� ��
(PEUDSD�7ULJR�± &R[LOKD��56

$QR $UJLOD S+ 3 . 02� $O�� &D�� 0J�� 9�

� +�2 ���� PJ�GP�� �
�

J�NJ�� ��������� FPROF GP�� ����
�

�

���� �� ��� ���� ��� �� ��� ��� ���� ��
6(75(0�± 7UrV�GH�0DLR��56

$QR $UJLOD S+ 3 . 02� $O�� &D�� 0J�� 9�

� +�2 ���� PJ�GP�� �
�

J�NJ�� ��������� FPROF GP�� ����
�

�

���� �� �� �� ��� �� �� ��� ��� ��
� 02 PDWpULD�RUJkQLFD��� 9 VDWXUDomR�GH�EDVHV�

(P�WRGRV�RV�ORFDLV� D�FXOWXUD�DQWHFHVVRUD�DR�WULJR�IRL�D�VRMD��$�GHVVHFDomR�

GDV�iUHDV�DQWHV�GD�LPSODQWDomR�GRV�H[SHULPHQWRV�IRL�UHDOL]DGD�FRP�KHUELFLGD�GH�

DomR�WRWDO�D�EDVH�GH�JO\SKRVDWR����/�KD�� GH�SURGXWR�FRPHUFLDO���5HXQLmR��������

1RV H[SHULPHQWRV�UHDOL]DGRV QD�VDIUD�DJUtFROD�GH�������IRUDP�XWLOL]DGDV�

DV� FXOWLYDUHV� %56� 3DUUXGR� H� 7%,2� 6RVVHJR�� QRV� WUrV� ORFDLV�� $V FXOWLYDUHV�

XWLOL]DGDV�VmR�LQGLFDGDV�SDUD�FXOWLYR�QDV�UHJL}HV KRPRJrQHDV�GH�DGDSWDomR�GH�



��

FXOWLYDUHV���H����UHJL}HV�QDV�TXDLV�VH�LQVHUHP�RV�WUrV�ORFDLV��1D�7DEHOD����VmR�

OLVWDGDV�DOJXPDV�FDUDFWHUtVWLFDV�GDV�FXOWLYDUHV�XWLOL]DGDV�QRV�H[SHULPHQWRV�

7$%(/$� ��� 'HVFULomR� GDV� FXOWLYDUHV� GH� WULJR� XWLOL]DGDV� QRV� H[SHULPHQWRV�
FRQGX]LGRV�D�FDPSR�

&XOWLYDU &LFORï 3RUWH
+iELWR�GH�

FUHVFLPHQWR
5+$&7ð &ODVVLILFDomR

%56�
3DUUXGR

��� 0pGLR (UHWR 56���H�� 3mR�PHOKRUDGRU

7%,2�
6RVVHJR

��� 0pGLR 6HPL�(UHWR

56���H����6&���
H����35������H�
���63���H����06�
��H����0*���
*2���')�

3mR

ï'LDV��ð�5HJLmR�KRPRJrQHD�GH�DGDSWDomR�GH�FXOWLYDUHV�GH�WULJR����������
H� ��� H� (VWDGRV�� 56� �5LR� *UDQGH� GR� 6XO��� 6&� �6DQWD� &DWDULQD��� 35�
�3DUDQi��� 63� �6mR� 3DXOR��� 06� �0DWR� *URVVR� GR� 6XO��� 0*� �0LQDV�
*HUDLV���*2��*RLiV��H�')��'LVWULWR�)HGHUDO� �5HXQLmR��������

������ $YDOLDomR� GR� ËQGLFH� GH� YHJHWDomR�SRU� GLIHUHQoD� QRUPDOL]DGD�

�1'9,�

$V�PHGLo}HV�GD�UHIOHFWkQFLD�GR�GRVVHO�YHJHWDWLYR�IRUDP�UHDOL]DGDV�FRP�

VHQVRU�ySWLFR�DWLYR�*UHHQVHHNHU� �(($�� 8)5*6��H�&URS�&LUFOH� �6(75(0�H�

(PEUDSD� 7ULJR��� VHQGR� FDOFXODGR� R� ËQGLFH� GH� YHJHWDomR� SRU� GLIHUHQoD�

QRUPDOL]DGD��1'9, � 1RUPDOL]HG�'LIIHUHQFH�9HJHWDWLRQ�,QGH[���$V�OHLWXUDV�IRUDP�

UHDOL]DGDV�FRP�R�HTXLSDPHQWR�SRVLFLRQDGR�SDUDOHODPHQWH�jV�OLQKDV�GD�FXOWXUD��

FRP�����D�����P�DFLPD�GR�GRVVHO��)LJXUD�����VHQGR�DYDOLDGDV�DV�OLQKDV�FHQWUDLV�

GDV�SDUFHODV�
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),*85$����2ULHQWDomR�QDGLU GH�OHLWXUD�GRV�VHQVRUHV�GH�YHJHWDomR�

2� 1'9,� IRL� FDOFXODGR� XWLOL]DQGR� D� VHJXLQWH� IyUPXOD�� 1'9,�  � �,93�

9���,93�9���RQGH 9 UHIHUH�VH�j�UHIOHFWkQFLD�QR�YHUPHOKR������QP��H�,93�UHIHUH�

VH�DR�LQIUDYHUPHOKR�SUy[LPR������QP��

������3URFHGLPHQWRV�GH�DGXEDomR

2V�WUDWDPHQWRV�IRUDP�DORFDGRV�QR�GHOLQHDPHQWR�H[SHULPHQWDO�GH�EORFRV�

DR�DFDVR��FRP�TXDWUR�UHSHWLo}HV��)RUDP�XWLOL]DGRV�WUDWDPHQWRV�FRP�GLIHUHQWHV�

GRVHV�GH�1�QD�HPHUJrQFLD GDV�SODQWDV��FRP�R�REMHWLYR�GH�FULDU�YDULDELOLGDGH�QR�

GHVHQYROYLPHQWR� LQLFLDO� GDV� SODQWDV�� FRP� R� LQWXLWR� GH� VLPXODU� D� UHDOLGDGH�

HQFRQWUDGD� j� FDPSR�� FULDQGR�� DVVLP�� GLIHUHQWHV� GHPDQGDV� SRWHQFLDLV� GH�

QLWURJrQLR��3DUD�LVVR��IRUDP�XWLOL]DGDV�DV�VHJXLQWHV�GRVHV�GH�QLWURJrQLR�DSOLFDGDV�

QD�HPHUJrQFLD����������������H����NJ�KD�� GH�1�
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$� DGXEDomR� GH� FREHUWXUD� QR� HVWiGLR� GH� VH[WD� IROKD� FRPSOHWDPHQWH�

H[SDQGLGD� GR� FROPR� SULQFLSDO� �(VFDOD� +DXQ�� IRL� UHDOL]DGD� XWLOL]DQGR� GRLV�

SURFHGLPHQWRV��GHQRPLQDGDV�³3$'52´ H�SHOR�HPSUHJR�GH�DOJRULWPR��FRP�R�

REMHWLYR�GH�FRPSDUDU�RV�GRLV�SURFHGLPHQWRV��2�SURFHGLPHQWR ³3$'52´�VHJXLX�

D�UHFRPHQGDomR�GR�0DQXDO�GH�$GXEDomR�H�&DODJHP�SDUD�R�56�H�6&��)RUDP�

DSOLFDGDV�DV�GRVHV�UHFRPHQGDGDV�SHOR�0DQXDO�GH�$GXEDomR�H�&DODJHP�SDUD�

RV�(VWDGRV�GR�56�H�6&�� FRQVLGHUDQGR�R� WHRU�GH�PDWpULD�RUJkQLFD� GR�VROR�� D�

FXOWXUD�DQWHFHVVRUD�H�D�H[SHFWDWLYD�GH�UHQGLPHQWR�GH������NJ�KD����D�TXDO�ILFRX�

GHILQLGD�HP����NJ�KD�� GH�1��EDVH�������NJ�KD�� GH�1��FREHUWXUD���&RPLVVmR�����

�������&RP�R�LQWXLWR�GH�FULDU�XPD�YDULDELOLGDGH�LQLFLDO�QR�FUHVFLPHQWR�GDV�SODQWDV��

XWLOL]RX�VH�FLQFR�GRVHV�H�1�QD�VHPHDGXUD����������������H��� NJ�KD�� GH�1��H�QR�

HVWiGLR�GD�VH[WD�IROKD�IRL�DSOLFDGR�XPD�GRVH�IL[D�GH����NJ�KD�� GH�1��FRP�R�LQWXLWR�

GH�FRUULJLU�D�YDULDELOLGDGH�FULDGD��'HVWD�IRUPD�RV�WUDWDPHQWRV�DSOLFDGRV�IRUDP��

��������������������������H������ NJ�1�KD���

2�VHJXQGR�SURFHGLPHQWR�XWLOL]DGR IRL�GHQRPLQDGR�GH�µ¶DOJRULWPR¶¶��(VVH

SURFHGLPHQWR IRL� GHVHQYROYLGR D�SDUWLU� GD� DGDSWDomR�GR�PRGHOR�SURSRVWR�SRU�

7XUUD���������'HILQLX�VH�WDPEpP�SDUD�HVVH�SURFHGLPHQWR DSOLFDGR SRU�PHLR�GR�
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������� 5HQGLPHQWR�GH�ELRPDVVD�QD�SDUWH�DpUHD

1R�PRPHQWR� GD�DSOLFDomR�GDV�GRVHV�GH�1�HP�FREHUWXUD�� IRL� UHDOL]DGR�

FRUWH�GH�ELRPDVVD�GD�SDUWH�DpUHD�GRV� WUDWDPHQWRV��VHQGR�DPRVWUDGD�iUHD�GH�

WUrV�OLQKDV�FRP�����P�GH�FRPSULPHQWR��SHUID]HQGR������Pð�

������� 5HQGLPHQWR�GH�JUmRV

2� UHQGLPHQWR� GH� JUmRV� IRL� TXDQWLILFDGR� SHOD� FROKHLWD� GD� iUHD� ~WLO� GD�

SDUFHOD��FRQVWLWXtGD�GDV�RLWR� OLQKDV�FHQWUDLV�FRP�GRLV�PHWURV�GH�FRPSULPHQWR��

SHUID]HQGR������Pð��$SyV�D�WULOKD��D�PDVVD�GH�JUmRV�GH�FDGD�SDUFHOD�IRL FRUULJLGD�

SDUD�D�XPLGDGH�GH�����J�NJ����VHQGR�R�YDORU�H[WUDSRODGR�SDUD�NJ�KD���

������� (ILFLrQFLD�GH�XVR�GR�QLWURJrQLR

2V�SURFHGLPHQWRV�GH�DGXEDomR�IRUDP�DYDOLDGRV�TXDQWR�j HILFLrQFLD�GR�

XVR�GR�1 GH�GXDV�PDQHLUDV��1D SULPHLUD�IRUPD� IRL�UHDOL]DGD�DYDOLDomR�GR�XVR�GR�

1��SRU�PHLR�GD�VHJXLQWH�IyUPXOD��8VR�GR�1� �5HQGLPHQWR�GH�JUmRV���'RVH�GH�1�

DSOLFDGR��$�VHJXQGD�IRUPD�GH�DYDOLDomR�IRL�D�(ILFLrQFLD�$JURQ{PLFD�GR�1��SRU�

PHLR�GD�VHJXLQWH�IyUPXOD��(ILFLrQFLD�$JURQ{PLFD�GR�1� ��5*D�� 5*QD�����41D���

VHQGR�TXH�5*D�UHIHUH�VH�DR�UHQGLPHQWR�GH�JUmRV�FRP�DGXEDomR��5* QD�UHIHUH�

VH�DR�UHQGLPHQWR�GH�JUmRV�VHP�DGXEDomR�H�41D�UHIHUH�VH�j TXDQWLGDGH�GH�1�

DSOLFDGR��HP�NJ KD�� �%HFKH HW�DO�� ������7RGHVFKLQL�HW�DO�� ������
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2V� GDGRV� IRUDP VXEPHWLGRV� j� DQiOLVH� GH� YDULkQFLD� SHOR� 7HVWH� )�� FRP�

DX[tOLR�GR�SDFRWH�HVWDWtVWLFR�6$670 �6WDWLVWLFDO�$QDO\VLV�6\VWHP�� 6$6������ 3DUD�

DV�YDULiYHLV�DQDOLVDGDV��VH�SURFHGHX D�DQiOLVH�GH�YDULkQFLD� 2XWUD�DQiOLVH�TXH�

IRL�UHDOL]DGD�TXDQGR�KRXYH�VLJQLILFkQFLD�QD�$129$��IRL�UHDOL]DGD�D�FRPSDUDomR�

GH� PpGLDV� SHOR� WHVWH� GH� 7XNH\�� DR� QtYHO� GH� S������ SDUD� R� UHQGLPHQWR� GH�

ELRPDVVD�VHFD GD�SDUWH�DpUHD�H�DR�QtYHO�GH�S������SDUD�R�UHQGLPHQWR�GH�JUmRV�

��� 5(68/7$'26�(�',6&8662

������%LRPDVVD�VHFD�GD�SDUWH�DpUHD

$�ELRPDVVD�GD�SDUWH�DpUHD� IRL� FROHWDGD�TXDQGR�DV�SODQWDV�DWLQJLUDP�R�

HVWiGLR� GD� VH[WD� IROKD� FRPSOHWDPHQWH� H[SDQGLGD�� RX� VHMD� QR� PRPHQWR� GD�

DSOLFDomR�GDV�GRVHV�GH�1�HP�FREHUWXUD�

2V�GLIHUHQWHV�WUDWDPHQWRV�XWLOL]DGRV�QD�EDVH�IRUDP�XWLOL]DGRV�QR�LQWXLWR�GH�

JHUDU�YDULDELOLGDGH�HVSDFLDO�QR�FUHVFLPHQWR�GDV�SODQWDV��SDUD�SRVWHULRUPHQWH� QR�

HVWiGLR�GD�VH[WD�IROKD��FRUULJLU�HVVD�YDULDELOLGDGH� XWLOL]DQGR�GRVHV�YDULDGDV�GH�

1�D�SDUWLU�GRV�GRLV SURFHGLPHQWRV�GH�DGXEDomR��3$'52�H�DOJRULWPR���5HVVDOWD�

VH� TXH�� QHVWH� HVWiGLR�� RV� SURFHGLPHQWRV� GH� DSOLFDomR� GH� 1� HP� FREHUWXUD�

�3$'52�H�R�$OJRULWPR��DLQGD�QmR�KDYLDP�VLGR�DSOLFDGDV��+RXYH�YDULDomR�GH�

SURGXomR�GH�ELRPDVVD�VHFD�QD�SDUWH�DpUHD�GH�����DWp������NJ�KD�� QD�(($��

8)5*6��GH�����DWp�����NJ�KD�� QD�(PEUDSD�7ULJR��GH�����DWp�����NJ�KD�� QD�

6(75(0��SDUD�DPEDV�DV�FXOWLYDUHV��%56�3DUUXGR�H�7%,2�6RVVHJR���)LJXUD���$��

& H�(��UHVSHFWLYDPHQWH��
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&RP�D�FULDomR�GD�YDULDELOLGDGH�HVSDFLDO�GH�ELRPDVVD�QD�SDUWH�DpUHD�H�

FRP�D�DSOLFDomR�GH�1�HP�FREHUWXUD�� UHDOL]RX�VH�QRYD�FROHWD�GH�ELRPDVVD�QR�

HVWiGLR� GR� IORUHVFLPHQWR�� SHUtRGR� HVVH� TXH� RFRUUH� R�Pi[LPR� GH� DF~PXOR� GH�

ELRPDVVD�SHOD�FXOWXUD�H�WDPEpP�R�Pi[LPR�GH�DEVRUomR�GH�QXWULHQWHV��9RQ�3LQKR�

HW�DO�� ������'H�%RQD HW�DO�� ������

2EVHUYRX�VH�TXH� GH�PRGR�JHUDO��R�DOJRULWPR�H�D�GRVH�3$'52�IRUDP�

HILFLHQWHV�HP�LQFUHPHQWDU�D�ELRPDVVD�GD�SDUWH�DpUHD�QDV�GRVHV�TXH�UHFHEHUDP�

DV� PHQRUHV� GRVHV� QD� HPHUJrQFLD �EDVH�� HP� UHODomR� DRV� WUDWDPHQWRV� TXH�

UHFHEHUDP�DV�PDLRUHV�GRVHV�GH�1�QD�HPHUJrQFLD��+RXYH�YDULDomR�GH�SURGXomR�

GH�ELRPDVVD�VHFD�QD�SDUWH�DpUHD�GH������DWp������NJ�KD�� QD�(($�8)5*6��GH�

�����DWp������NJ�KD�� QD�(PEUDSD�7ULJR��GH������DWp������NJ�KD�� QD�6(75(0��

SDUD�DPEDV�DV�FXOWLYDUHV��%56�3DUUXGR�H�7%,2�6RVVHJR���)LJXUD���%��' H�)��

UHVSHFWLYDPHQWH��

&RP� D� PDLRU� GLVSRQLELOLGDGH� GH� 1� QR� VROR�� PDLRU� VHUi� D� DEVRUomR� H�

DFXPXOR�QR�WHFLGR�IROLDU�H�PDLRU�D�SURGXomR�GH�ELRPDVVD�GD�SDUWH�DpUHD��SRLV�R�

1� p� XP�GRV�QXWULHQWHV� HVVHQFLDLV� SDUD� R� GHVHQYROYLPHQWR� GDV� SODQWDV�� (VVH�

FRPSRUWDPHQWR� FUHVFHQWH� GD� ELRPDVVD� GD� SDUWH� DpUHD� HP� IXQomR� GD� PDLRU�

GLVSRQLELOLGDGH�GH�1�IRL�REVHUYDGR�SRU�GLYHUVRV�DXWRUHV��3RYK��������+HHJH HW�

DO�� ������0LVWHOH 	�6FKPLGKDOWHU��������)LW]JHUDOG HW�DO�� ������)X HW�DO�� ������

6KDUPD HW�DO�� ������7XUUD��������&RODoR 	�%UDPOH\��������)UHOV HW�DO�� ������

$� YDULDELOLGDGH� GD� SURGXomR� GH� ELRPDVVD� QR� HVWiGLR� GH� VHLV� IROKDV�

FRPSOHWDPHQWH�H[SDQGLGDV WHP�HIHLWR�GLUHWR�QRV�YDORUHV�GH�1'9,��2 DXPHQWR�

GRV�YDORUHV�GH�1'9,�HP�IXQomR�GR�PDLRU�DF~PXOR�GH�ELRPDVVD�QD�SDUWH�DpUHD�

GHYH�VH�j�PDLRU�GLVSRQLELOLGDGH�GH�1��UHVXOWDQGR�QR�DXPHQWR�GD�TXDQWLGDGH�GH�

PROpFXODV� GH� FORURILOD� QDV� IROKDV�� 4XDQWR� PDLRU� R� DF~PXOR� GH� ELRPDVVD�
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�6PLWK HW�DO�� ������

7XUUD� ������� DYDOLRX� GXDV� FXOWLYDUHV� GH� WULJR� �7%,2� 4XDUW]R� H� 7%,2�

6LQWRQLD��� YHULILFDQGR� HOHYDGRV� FRHILFLHQWHV� GH� GHWHUPLQDomR� HQWUH� 1'9,� H�

ELRPDVVD�� VHQGR� TXH� R� DXPHQWR� QD� SURGXomR� GH� ELRPDVVD� VH� UHIOHWLX� HP�

LQFUHPHQWRV�OLQHDUHV�QR�YDORU�GH�1'9,��'LYHUVRV�DXWRUHV�HQFRQWUDUDP�YDULDomR�

QD�SURGXomR�GH�ELRPDVVD�SDUD�DV�FXOWXUDV�GR�WULJR�H�GR�PLOKR��&KHQ�HW�DO� ������

<DR�HW�DO� ������(UGOH�HW�DO� ����� &KLP�HW�DO� ������=KDR�HW�DO� ������:DQJ�HW�DO�

������ 3RYK HW�DO� ��������HQFRQWUDUDP�HOHYDGRV�FRHILFLHQWHV�GH�GHWHUPLQDomR��

VXSHULRUHV�D������ HQWUH�1'9,�H�ELRPDVVD�GD�SDUWH�DpUHD�GH�WULJR��$VVLP��R�1'9,�

PHGLGR�SRU�VHQVRU�GH�YHJHWDomR�p�SUHFLVR�SDUD�GLIHUHQFLDU��QR�HVWiGLR�GH�VHLV�

IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV��GLIHUHQWHV�FRQGLo}HV�GH�GHVHQYROYLPHQWR�GD�

FXOWXUD�SURSRUFLRQDGDV�SHOD�YDULDomR�QD�GLVSRQLELOLGDGH�GH�1 QD�HPHUJrQFLD�GDV�

SODQWDV�
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2V� PDLRUHV� LQFUHPHQWRV� QR� 1'9,� RFRUUHP SULQFLSDOPHQWH� QRV� HVWiGLRV�

LQLFLDLV� GH�GHVHQYROYLPHQWR�� TXDQGR�D� ELRPDVVD�GD�SDUWH�DpUHD�p� SHTXHQD�H� D�

FREHUWXUD�GR�VROR�SHOD�FXOWXUD�DLQGD�VmR EDL[DV�

3DUD�R�1'9,�QDV�GXDV�FXOWLYDUHV�DYDOLDGDV��%56�3DUUXGR�H�7%,2�6RVVHJR���

REVHUYD�VH�TXH��TXDQGR�DV�SODQWDV�QmR�UHFHEHUDP�DSOLFDomR�GH�1�QD�EDVH��HVWDV�

DSUHVHQWDUDP�PHQRU�YDORU GH�1'9,�HP� UHODomR�DRV� WUDWDPHQWRV�TXH� UHFHEHUDP�

DGXEDomR�QLWURJHQDGD�QHVWH�PRPHQWR��$�YDULDELOLGDGH�HQFRQWUDGD�SDUD�RV�YDORUHV�

GH�1'9,�IRL�HOHYDGD SDUD�DPEDV�DV�FXOWLYDUHV�H�WDPEpP�SDUD�RV�ORFDLV��7DEHOD����

$SHVDU� GH� VHU� DLQGD� EDVWDQWH� FHGR� �HVWiGLR� GH� VHLV IROKDV� H[SDQGLGDV���

FRQVWDWRX�VH�TXH�R�1'9,�IRL�HILFLHQWH�HP�TXDQWLILFDU�GLIHUHQoDV�GR�GHVHQYROYLPHQWR�

GDV�SODQWDV�IUHQWH�jV�GLIHUHQWHV�GRVHV�GH�1�DSOLFDGDV�SRU�RFDVLmR�GD�HPHUJrQFLD�

GDV�SODQWDV� (VWHV�GLVWLQWRV�DFUpVFLPRV�GH�1'9,�SDUD�FDGD�FXOWLYDU�H�ORFDO�RFRUUHX�

GHYLGR DRV�GLIHUHQWHV�LQFUHPHQWRV�GH�ELRPDVVD�VHFD�GD�SDUWH�DpUHD�REVHUYDGRV�

HP�FDGD�FXOWLYDU��HP�IXQomR�GD�DSOLFDomR�GH�GRVHV�FUHVFHQWHV�GH�1�QD�EDVH��R�TXH�

SURSRUFLRQRX� LQFUHPHQWRV�QR�YDORU�GH�1'9,�DYDOLDGRV�QR�HVWiGLR�GH� VHLV� IROKDV�

H[SDQGLGDV�
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ï�3URFHGLPHQWR�RQGH�QmR�KRXYH�DGXEDomR�QLWURJHQDGD��ð�3URFHGLPHQWR�GH�
DGXEDomR� VHJXLQGR� D� UHFRPHQGDomR GR� DOJRULWPR�� ñ3URFHGLPHQWR� GH�
DGXEDomR�VHJXQGR�R�PDQXDO�GH�DGXEDomR�H�FDODJHP�SDUD�RV�HVWDGRV�GR�
5LR�*UDQGH�GR�6XO�H�6DQWD�&DWDULQD �&RPLVVmR�����������

$�YDULDomR�HQFRQWUDGD�GH�SURGXomR�GH�ELRPDVVD�UHODFLRQD�VH�GLUHWDPHQWH�

FRP�DV�YDULDo}HV�GRV�YDORUHV�GH�1'9,��'H�SRVVH�GHVWDV�LQIRUPDo}HV�H�VHJXLQGR�

R�SURFHGLPHQWR�SURSRVWR SDUD�UHDOL]DU�D�DGXEDomR�QLWURJHQDGD�HP�WD[D�YDULDGD��D�

SDUWLU�GR�PRGHOR�DGDSWDGR�GH�7XUUD���������GHILQH�VH�TXH�DV�SODQWDV�TXH�DFXPXODP�
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SRXFD ELRPDVVD�DWp�D�VH[WD�IROKD�� LUmR DSUHVHQWDU�PDLRU�GHPDQGD�SRU�1��VHQGR�

TXH� TXDQGR�DV� SODQWDV� DSUHVHQWDUHP�DOWR� DFXPXOR� GH�ELRPDVVD�QR�HVWiGLR� GD�

VH[WD�IROKD��DV�SODQWDV�GHPDQGDUDP PHQRV�1�

������5HQGLPHQWR�GH�JUmRV

$V�WUrV�iUHDV�XWLOL]DGDV�QD�VDIUD�DJUtFROD�GH������DSUHVHQWDUDP�SURGXomR�

GH�JUmRV�DFLPD�GH������NJ�KD����SDUD�DPEDV�DV�FXOWLYDUHV��2�UHQGLPHQWR�GH�JUmRV�

REWLGRV�QD�(($�± 8)5*6�QmR�DSUHVHQWRX�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�PpWRGRV�

GH�DGXEDomR��DOJRULWPR�H�3$'52��SDUD�D�FXOWLYDU�7%,2�6RVVHJR��SRUpP�D�FXOWLYDU�

%56�3DUUXGR�DSUHVHQWRX�GLIHUHQoD� VLJQLILFDWLYD� HQWUH� RV�PpWRGRV�GH�DGXEDomR��

VHQGR�R�DOJRULWPR�DTXHOH�TXH�DSUHVHQWRX�PDLRU�UHQGLPHQWR�GH�JUmRV��7DEHOD�����

1R�H[SHULPHQWR�FRQGX]LGR�HP�7UrV�GH�0DLR��56���QmR�KRXYH�GLIHUHQoD�VLJQLILFDWLYD�

SDUD�RV�PpWRGRV�GH�DGXEDomR�SDUD�DPEDV�DV�FXOWLYDUHV �7DEHOD����

2�H[SHULPHQWR�FRQGX]LGR�QD�iUHD�GD�(PEUDSD�7ULJR�DSUHVHQWRX�UHQGLPHQWR�

GH�JUmRV�DFLPD�GH������ NJ�KD�� TXDQGR� UHFHEHX�DGXEDomR QD�HP�FREHUWXUD��$�

FXOWLYDU�7%,2�6RVVHJR�QmR�DSUHVHQWRX�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�RV�PpWRGRV�GH�

DGXEDomR� $� FXOWLYDU� %56� 3DUUXGR� DSUHVHQWRX� GLIHUHQoD� VLJQLILFDWLYD� HQWUH� RV�

PpWRGRV�GH�DGXEDomR��VHQGR�TXH�R�DOJRULWPR�DSUHVHQWRX�R�PDLRU�UHQGLPHQWR�GH�

JUmRV�TXDQGR�FRPSDUDGR�FRP�R�PpWRGR�WUDGLFLRQDO�3$'52��7DEHOD����
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SUREDELOLGDGH���'RVH�GH�1�DSOLFDGD�QD�HPHUJrQFLD����'RVH�GH�1�DSOLFDGD�HP�FREHUWXUD�
HP� IXQomR� GR� SURFHGLPHQWR� GH� DGXEDomR�� � 'RVH WRWDO� GH� 1� DSOLFDGR� SRU� WUDWDPHQWR�
�EDVH�FREHUWXUD���� (81  �8VR�GR�1� ��NJ�GH�JUmR�NJ�GH�1���� (81  �(ILFLrQFLD�GR�XVR�GR�
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$V�YDULiYHLV�GH�XVR�GR�1�H�HILFLrQFLD�GR�XVR�GR�1��DQiOLVDGDV�SDUD�DPEDV�

DV� FXOWLYDUHV� H� QDV� WUrV� iUHDV� H[SHULPHQWDLV�� QmR� DSUHVHQWDUDP� GLIHUHQoD�

VLJQLILFDWLYD�TXDQGR�FRPSDUDGDV�RV�GRLV�SURFHGLPHQWRV GH�DSOLFDomR�GH�1��3RUpP��

TXDQGR�VH�DYDOLD�DV�GLIHUHQWHV�GRVHV�GH�1�DSOLFDGDV�QD�HPHUJrQFLD��REVHUYD�VH�

TXH�D�DVVRFLDomR�GDV�PDLRUHV�GRVHV�GH�1�QD�EDVH�FRP�DV�GRVHV�GH�1�DSOLFDGDV�

HP FREHUWXUD��UHVXOWD�HP�UHGXomR�GR�8VR�GR�1�H�GD�(81��5HVXOWDGRV�VHPHOKDQWHV�

IRUDP�HQFRQWUDGRV�SRU�GLYHUVRV�DXWRUHV�SDUD�D�FXOWXUD�GR�PLOKR�H�DUUR]��6DQJRL HW�

DO�� ������0RWD HW�DO�� ������)UHLWDV���������(VVHV�UHVXOWDGRV�HVWmR�GH�DFRUGR�FRP�

D�/HL�GH�0LWVFKHUOLFK��SRLV��TXDQGR�VH�DSOLFDP�GRVHV�FUHVFHQWHV�GH�XP�QXWULHQWH��R�

DXPHQWR� QR� UHQGLPHQWR� GH� JUmRV� p� HOHYDGR� LQLFLDOPHQWH�� PDV� GHFUHVFH�

SRVWHULRUPHQWH��5DLM��������

$�GLVSRQLELOLGDGH�GH�QLWURJrQLR�WHP JUDQGH�LQIOXrQFLD�VREUH�RV�FRPSRQHQWHV�

GR�UHQGLPHQWR��RV�TXDLV�SRVVXHP�SDSHO�IXQGDPHQWDO�QD�IRUPDomR�GR�UHQGLPHQWR�

ILQDO�GH�JUmRV��$�RIHUWD� LQLFLDO�GH�1�QR� LQtFLR�GR�GHVHQYROYLPHQWR�YHJHWDWLYR� WHP�

JUDQGH�LPSRUWkQFLD�HP�HVWLPXODU�D�HPLVVmR�H�VREUHYLYrQFLD�GRV�DILOKRV�QR�SHUtRGR�

LQLFLDO�GH�GHVHQYROYLPHQWR�GD�FXOWXUD�GR� WULJR�� UHIOHWLQGR�VH�HP�PDLRU�Q~PHUR�GH�

HVSLJDV�SRU�XQLGDGH�GH�iUHD�SRU�RFDVLmR�GD�FROKHLWD��=DJRQHO HW�DO�� ������7XUUD��

������



��

7$%(/$����5HQGLPHQWR�GH�JUmRV��GRVH�GH�1�WRWDO��XVR�GR�QLWURJrQLR�H�HILFLrQFLD�GR�
XVR�GR�1��(81��GH�FXOWLYDUHV�GH WULJR�QRV�GLIHUHQWHV�SURFHGLPHQWRV�GH�
DGXEDomR�HP�FREHUWXUD�QD�6(75(0�

&XOWLYDU
3URFHGLPHQWR
GH�DGXEDomR

'RVH�GH�
EDVHï

'RVH�GH�
FREHUWXUDð

'RVH�
WRWDO�
GH�1ñ

5HQGLPHQWR
GH�JUmRV

8VR�GR�
1� (81�

%56�
3DUUXGR

7HVWHPXQKD � � � ���� � �

$OJRULWPR

� �� �� ���� ���� ����
�� �� �� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����

3$'52

� �� �� ���� ���� ����
�� �� �� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����

7%,2�
6RVVHJR

7HVWHPXQKD � � � ���� � �

$OJRULWPR

� �� �� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ���

3$'52

� �� �� ���� ���� ����
�� �� �� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ����
�� �� ��� ���� ���� ���

0pGLD�GRV�WUDWDPHQWRV

&XOWLYDU
3URFHGLPHQWR�
GH�DGXEDomR

'RVH�GH�
EDVHï

'RVH�GH�
FREHUWXUDð

'RVH�
WRWDO�
GH�1ñ

5HQGLPHQWR
GH�JUmRV

8VR�GR�
1� (81�

%56�
3DUUXGR

7HVWHPXQKD � � � �����% � �
$OJRULWPR � �� ��� �����$ ���� ����
3$'52 � �� ��� �����$ ���� ����

7%,2�
6RVVHJR

7HVWHPXQKD � � � �����% � �
$OJRULWPR � �� ��� �����$ ���� ����
3$'52 � �� ��� �����$ ���� ����
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SUREDELOLGDGH���'RVH�GH�1�DSOLFDGD�QD�HPHUJrQFLD����'RVH�GH�1�DSOLFDGD�HP�FREHUWXUD��
HP� IXQomR� GR� SURFHGLPHQWR� GH� DGXEDomR�� � 'RVH� WRWDO� GH� 1� DSOLFDGR� SRU� WUDWDPHQWR�
�EDVH�FREHUWXUD���� (81  �8VR�GR�1� ��NJ�GH�JUmR�NJ�GH�1���� (81  �(ILFLrQFLD�GR�XVR�GR�
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$QDOLVDQGR� DV� GRVHV� GH� 1� UHFRPHQGDGDV SHOR� PpWRGR� 3$'52� H� SHOR�

DOJRULWPR��REVHUYRX�VH�TXH�QmR�KRXYH�GLIHUHQoD�HQWUH�DV�GRVHV�UHFRPHQGDGDV�HP�

FREHUWXUD� H� QD� GRVH� WRWDO��3DUD� D�5+$&7��� �(($�8)5*6�H�6(75(0��� D� GRVH�

UHFRPHQGDGD�HP�FREHUWXUD�SHOD��&RPLVVmR������������IRL�GH��� NJ�1�KD����3DUD�D�

5+$&7����(PEUDSD�7ULJR�� D�GRVH�UHFRPHQGDGD�HP�FREHUWXUD�SHOD��&RPLVVmR�����

������IRL�GH���� NJ�1�KD����(VVDV�GRVHV�GH�1�HP�FREHUWXUD�IRUDP�UHGLVWUXLGDV�GH�

PDQHLUD�DGHTXDGD�QD�iUHD��DSOLFDQGR�VH DV�PDLRUHV�GRVHV�GH�1�QDV�SDUFHODV�TXH�

KDYLDP�UHFHELGR�DV�PHQRUHV�GRVHV�GH�1�QD�EDVH� �HPHUJrQFLD���FRPR�SRGH�VHU�

YLVWR�QDV�7DEHODV����� H����2�SURFHGLPHQWR�GH�DGXEDomR�3$'52�UHFRPHQGRX�

GRVH�IL[D�GH����NJ�1�KD�� SDUD�D�5+$&7����(($�8)5*6�H�6(75(0��H�D�GRVH�GH�

��� NJ�1�KD�� SDUD�D�5+$&7��� �(PEUDSD�7ULJR��� VHJXLQGR�D� UHFRPHQGDomR�GD�

&RPLVVmR����������

'H� PRGR� JHUDO�� REVHUYD�VH� TXH�� SDUD� DPEDV� FXOWLYDUHV� H� SDUD� RV� WUrV�

DPELHQWHV�GH�SURGXomR��QmR�KRXYH�GLIHUHQoD�VLJQLILFDWLYD�QDV�GRVHV�UHFRPHQGDV�

SHOR� SURFHGLPHQWR 3$'52� H� DTXHODV� SUHVFULWDV� SHOR� DOJRULWPR�� 2� DOJRULWPR�

XWLOL]DGR�DSUHVHQWRX�DGHTXDGD�UHGLVWULEXLomR�GDV�GRVHV�GH�1�HQWUH�DV�GRVHV�GH�1�

XWLOL]DGDV� QD� VHPHDGXUD� ��� H� ��� NJ� 1� KD����� DXPHQWDQGR� DV� GRVHV� SDUD� RV�

WUDWDPHQWRV�TXH�DSUHVHQWDUDP�PDLRU�GHPDQGD�QXWULFLRQDO� EHP�FRPR�UHGX]LQGR�DV�

GRVHV�UHFRPHQGDGDV�SDUD�RV� WUDWDPHQWRV�����H��� NJ�1�KD����TXH�GHPDQGDUDP�

GRVHV�PHQRUHV�
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�EDVH�FREHUWXUD���� (81  �8VR�GR�1� ��NJ�GH�JUmR�NJ�GH�1���� (81  �(ILFLrQFLD�GR�XVR�GR�
1�

4XDQWR� PDLV� HOHYDGR� IRU� R� 1'9,� QR� PRPHQWR� GH� DSOLFDomR� GH� 1� HP�

FREHUWXUD� �VH[WD� IROKD��� R� TXH� LQGLFD�PDLRU� ELRPDVVD� H� DF~PXOR� GH�1� QD� SDUWH�

DpUHD��PHQRU�VHUi�D�UHVSRVWD�j�DSOLFDomR�GH�1�HP�FREHUWXUD�H�PHQRUHV�VHUmR�DV�

GRVHV� GH� 1� D� VHUHP� DSOLFDGDV�� 6HJXQGR� /DPRWKH� �������� TXDQGR� HOHYDGDV�

TXDQWLGDGHV�GH�1�IRUHP�DEVRUYLGDV�DWp�R�ILQDO�GR�DILOKDPHQWR��DV�SODQWDV�SRXFR�

UHVSRQGHUmR� j� DGLomR� GH� DGXER� QLWURJHQDGR� HP� FREHUWXUD� (VVD� UHVSRVWD� GH�

DSOLFDomR�IRL�HQFRQWUDGD�FRP�D�XWLOL]DomR�GR�DOJRULWPR��SRLV� TXDQGR�KRXYH�HOHYDGD�

TXDQWLGDGH�GH�1�GLVSRQLELOL]DGD�QR�LQtFLR�GR�GHVHQYROYLPHQWR�GD�FXOWXUD��DV�SODQWDV�

GHPDQGDUDP�GRVHV GH�1�SUy[LPDV�j 3$'52���� NJ�1�KD�����:HOVK HW�DO� �������

FRQFOXtUDP�TXH�DV�HVWUDWpJLDV�PDLV�HILFLHQWHV�GH�DSOLFDomR�GH�1�HP�WD[D�YDULiYHO�

SDUD�FHYDGD�H�WULJR�GH�LQYHUQR�IRUDP�UHODFLRQDGDV�j�DSOLFDomR�GH�PDLRUHV�GRVHV�

GH�1�HP�iUHDV�GH�EDL[D�GHQVLGDGH�GH�FROPRV��'HVWD�PDQHLUD��WRUQD�VH�IXQGDPHQWDO�

DYDOLDU� D� YDULDELOLGDGH� GD� ELRPDVVD� H� GD� TXDQWLGDGH� GH� 1� DFXPXODGD�� SDUD�

DSHUIHLoRDU� D� DSOLFDomR� GH� 1� HP� FREHUWXUD� HP� WD[D� YDULiYHO�� FRP� GRVHV�

FRQGL]HQWHV� FRP� D� UHDO� QHFHVVLGDGH� GDV� SODQWDV� HP� GLIHUHQWHV� iUHDV� GH� XPD�

ODYRXUD�

$VVLP��RV�YDORUHV�GH�1'9,��DYDOLDGRV�SRU�VHQVRUHV�ySWLFRV�DWLYRV� SRGHP�

VHU�XWLOL]DGRV�D�ILP�GH�GHWHFWDU�RV�QtYHLV�GH�GHVHQYROYLPHQWR�H�R�HVWDGR�QXWULFLRQDO�

GD�FXOWXUD�HP�UHODomR�DR�1��'HVWD�IRUPD��XWLOL]RX�VH R�YDORU�GR�1'9,�SDUD�DMXVWDU�

DV�GRVHV�DSOLFDGDV�GH�1�FRQIRUPH�DV�FRQGLo}HV�HVSHFLILFDV�YDULiYHLV�GHQWUR�GH�XP�

GHWHUPLQDGR�WDOKmR��&RP�LVVR��DV�GRVHV�UHFRPHQGDGDV�VHULDP�PDLV�FRQGL]HQWHV�
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FRP�D�UHDO�GHPDQGD�GDV�SODQWDV��HYLWDQGR�VH�D�DSOLFDomR�GH�H[FHVVR�GR�QXWULHQWH��

FDVR�IRVVH�IHLWD�D�DSOLFDomR�D�WD[DV�XQLIRUPHV RX�IL[DV�

$�IDOWD�GH�UHVSRVWD�GR�UHQGLPHQWR�GH�JUmRV�SDUD�RV�GLIHUHQWHV�SURFHGLPHQWRV

GH� DSOLFDomR� GH� 1� HP� FREHUWXUD� HVWi� SURYDYHOPHQWH� UHODFLRQDGD j� FXOWXUD�

DQWHFHVVRUD��D�TXDO� IRL�VRMD��&RPR�D�FXOWXUD�GD�VRMD�DSUHVHQWD IL[DomR�GH�1�QR�

VLVWHPD�YLD�IL[DomR�ELROyJLFD�H�WDPEpP�SRU�VHU� OHJXPLQRVD��D�PHVPD DSUHVHQWD�

EDL[D� UHODomR� &�1�� 'HVWD� IRUPD�� D� GHFRPSRVLomR� GR�PDWHULDO� YHJHWDO� p� UiSLGD��

OLEHUDQGR�RV�QXWULHQWHV� �PDFUR�H�PLFURQXWULHQWHV��SDUD�R� VROR�� R�TXH� IDYRUHFH�R�

GHVHQYROYLPHQWR�LQLFLDO�GD�FXOWXUD�GR�WULJR�
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����&21&/862

$�YDULDELOLGDGH�QR�GHVHQYROYLPHQWR�GDV�SODQWDV��ELRPDVVD�GD�SDUWH�DpUHD��

QR�LQtFLR�GR�GHVHQYROYLPHQWR�GR�WULJR��IRL�LQIOXHQFLDGR�SHODV�GRVHV�GH�1�H�GD�VDIUD�

DQWHULRU��TXH�IRL�FXOWLYDGD�FRP�D�VRMD�

2� DOJRULWPR� GHVHQYROYLGR� SUHVFUHYHX� GRVHV� LJXDLV� RX� PDLRUHV� GH� 1� HP�

UHODomR�DR�SURFHGLPHQWR 3$'52��2�UHQGLPHQWR�GH�JUmRV�GR�DOJRULWPR�IRL�LJXDO�

RX�VXSHULRU�DR�SURFHGLPHQWR�3$'52� $V�GRVHV�GH�1�UHFRPHQGDGDV�SHORV�GRLV�

SURFHGLPHQWRV QmR�DSUHVHQWDUDP�PXLWD�YDULDomR�GHYLGR�DR�FXOWLYR�GH�WULJR�DSyV�D�

VRMD�

2�DOJRULWPR�DGDSWDGR�H�YDOLGDGR�FRP�YDORUHV�GH�1'9,�SRGH�VHU�XWLOL]DGR

SDUD�D�DGXEDomR�QLWURJHQDGD�HP�WD[D�YDULiYHO��SHUPLWLQGR�PHOKRU�UHGLVWULEXLomR�H�

DMXVWH�GD�GRVH�GH�1�FRQIRUPH�D�GHPDQGD�QXWULFLRQDO�GD�FXOWXUD�HP�GLIHUHQWHV�iUHDV�

GD�ODYRXUD�

��� 5()(5Ç1&,$6�%,%/,2*5È),&$6

%$662��%��HW�DO��$�VWUDWHJLF�DQG�WDFWLFDO�PDQDJHPHQW�DSSURDFK�WR�VHOHFW�RSWLPDO�1�

IHUWLOL]HU� UDWHV� IRU� ZKHDW� LQ� D� VSDWLDOO\� YDULDEOH� ILHOG�� (XURSHDQ� -RXUQDO� RI�

$JURQRP\��$PVWHUGDP��Y�����S���������������
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%(&+(��(��HW�DO��(ILFLrQFLD�GH�XVR�GH�QLWURJrQLR�HP�FXOWLYDUHV�GH�WULJR�SLRQHLUDV�H�

PRGHUQDV��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����S���������������

%(5*$0$6&+,��+��HW�DO� &OLPD�GD�(VWDomR�([SHULPHQWDO�GD�8)5*6�H�UHJLmR�

GH DEUDQJrQFLD��3RUWR�$OHJUH��8)5*6�����������S�

%5('(0(,(5��&��9,$1��$�/���3,5(6��-�/�)��$SOLFDomR�GH�QLWURJrQLR�HP�WHPSR�UHDO��

PRGHORV� H� DSOLFDo}HV�� ,Q�� 6$17,�� $�� /�� HW� DO��$JULFXOWXUD� GH� 3UHFLVmR� QR�5LR�

*UDQGH�GR�6XO� 6DQWD�0DULD��&(632/��������FDS����S���������

&+$9$55,$�*��HW�DO��5HJXODGRU�GH�FUHVFLPHQWR�HP�SODQWDV�GH�WULJR��UHIOH[RV�VREUH�

R�GHVHQYROYLPHQWR�YHJHWDWLYR��UHQGLPHQWR�H�TXDOLGDGH�GH�JUmRV��5HYLVWD�&HUHV��

9LoRVD��Y�����S���������������

&+(1�� ;�� HW� DO�� 3URGXFLQJ� PRUH� JUDLQ� ZLWK� ORZHU� HQYLURQPHQWDO� FRVWV�� 1DWXUH��

/RQGRQ��Y������S����������������

&+,0��%�.��HW�DO��,Q�VHDVRQ�GHFLVLRQ�VXSSRUW�WRROV�IRU�HVWLPDWLQJ�VLGHGUHVV�QLWURJHQ�

UDWHV�IRU�FRUQ�LQ�WKH�0LG�$WODQWLF�&RDVWDO�3ODLQ��-RXUQDO�RI�3ODQW�1XWULWLRQ��/RQGRQ��

Y�����S�����������������

&2/$d2��$�)��� %5$0/(<��5�*�9��'R� FURS� VHQVRUV�SURPRWH� LPSURYHG� QLWURJHQ�

PDQDJHPHQW� LQ�JUDLQ�FURSV"� )LHOG�&URSV�5HVHDUFK��$PVWHUGDP��Y������S�����

����������

'(�%21$��)�'���'(�025,��&���:,(7+g/7(5��6��0DQHMR�QXWULFLRQDO�GD�FXOWXUD�GR�

WULJR��,QIRUPDo}HV�$JU{QRPLFD�� ,31,��3LUDFLFDED��Q����������



��

(5'/(��.���0,67(/(��%���6&+0,'+$/7(5��8��&RPSDULVRQ�RI�DFWLYH�DQG�SDVVLYH�

VSHFWUDO�VHQVRUV�LQ�GLVFULPLQDWLQJ�ELRPDVV�SDUDPHWHUV�DQG�QLWURJHQ�VWDWXV�LQ�ZKHDW�

FXOWLYDUV��)LHOG�&URSV�5HVHDUFK��$PVWHUGDP��Y������S�������������

),7=*(5$/'�� *�-��� 52'5,*8(=�� '��� 2¶/($5<�� *�� 0HDVXULQJ� DQG� SUHGLFWLQJ�

FDQRS\�QLWURJHQ�QXWULWLRQ� LQ�ZKHDW�XVLQJ�D�VSHFWUDO� LQGH[�� WKH�FDQRS\�FKORURSK\OO�

FRQWHQW�LQGH[��&&&,���)LHOG�&URS�5HVHDUFK��$PVWHUGDP��Y������S���������������

)5(,7$6�� 7�)�6�� 'HQVLGDGH� GH� VHPHDGXUD� H� DGXEDomR� QLWURJHQDGD� HP

FREHUWXUD� QD� pSRFD� GH� VHPHDGXUD� WDUGLD� GH� DUUR]� LUULJDGR� ������ ��� I��

'LVVHUWDomR��0HVWUDGR�� � 3URJUDPD�GH�3yV�*UDGXDomR�HP�)LWRWHFQLD��)DFXOGDGH�

GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH�������

)5(/6�� .�� HW� DO�� (YDOXDWLQJ� FDQRS\� VSHFWUDO� UHIOHFWDQFH� YHJHWDWLRQ� LQGLFHV� WR�

HVWLPDWH� QLWURJHQ� XVH� WUDLWV� LQ� KDUG� ZLQWHU� ZKHDW�� )LHOG� &URSV� 5HVHDUFK��

$PVWHUGDP��Y������S�������������

)8��<��HW�DO��:LQWHU�ZKHDW�ELRPDVV�HVWLPDWLRQ�EDVHG�RQ�VSHFWUDO�LQGLFHV��EDQG�GHSWK�

DQDO\VLV�DQG�SDUWLDO� OHDVW�VTXDUHV�UHJUHVVLRQ�XVLQJ�K\SHUVSHFWUDO�PHDVXUHPHQWV��

&RPSXWHUV�DQG�(OHFWURQLFV�LQ�$JULFXOWXUH��1HZ�<RUN��Y������S�������������

+((*(�� +�-��� 5(86&+�� 6��� 7+,(66(1�� (�� 3URVSHFWV� DQG� UHVXOWV� IRU� 2SWLFDO

V\VWHPV� IRU� VLWH�VSHFLILF� RQ�WKH�JR� FRQWURO� RI� QLWURJHQ�WRS�GUHVVLQJ� LQ� *HUPDQ\�

3UHFLVLRQ�$JULFXOWXUH� 'RUGUHFKW��Y����S���������������

,10$1��'��HW�DO��1LWURJHQ�XSWDNH�DFURVV�VLWH�VSHFLILF�PDQDJHPHQW�]RQHV�LQ�LUULJDWHG�

PDL]H�SURGXFWLRQ�V\VWHPV��$JURQRP\�-RXUQDO��0DGLVRQ��Y�����S���������������
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,10(7�� 1RUPDLV� &OLPDWROyJLFDV�� 'LVSRQtYHO� HP��

�KWWS���ZZZ�LQPHW�JRY�EU�SRUWDO�LQGH[�SKS"U FOLPD�QRUPDLV&OLPDWRORJLFDV!��

$FHVVR�HP�����IHY�������

,3$*52��2EVHUYDo}HV�PHWHRUROyJLFDV�QR�HVWDGR�GR�5LR�*UDQGH�GR�6XO��3RUWR�

$OHJUH��,3$*52������������S���%ROHWLP�7pFQLFR�����

/$027+(��$�*��0DQHMR�GHO�QLWUyJHQR�SDUD�DXPHQWDU�SURGXFWLYLGDG�HQ�WULJR��

0RQWHYLGHR��,1,$�����������S���6pULH�7pFQLFD������

0$+$-$1��*�5��HW�DO��8VLQJ�K\SHUVSHFWUDO�UHPRWH�VHQVLQJ�WHFKQLTXHV�WR�PRQLWRU�

QLWURJHQ�� SKRVSKRUXV�� VXOSKXU� DQG� SRWDVVLXP� LQ� ZKHDW� �7ULWLFXP� DHVWLYXP� /����

3UHFLVLRQ�$JULFXOWXUH��'RUGUHFKW��Y�����S���������������

0$17$,�5��'��HW�DO��7KH�G\QDPLFV�RI�UHODWLRQ�RDW�SDQLFOH�ZLWK�JUDLQ�\LHOG�E\�QLWURJHQ��

$PHULFDQ�-RXUQDO�RI�3ODQW 6FLHQFHV��,UYLQH��Y����S�������������

0,67(/(��%���6&+0,'+$/7(5��8��(VWLPDWLQJ� WKH�QLWURJHQ�QXWULWLRQ� LQGH[�XVLQJ�

VSHFWUDO� FDQRS\� UHIOHFWDQFH� PHDVXUHPHQWV�� (XURSHDQ� -RXUQDO� $JURQRP\��

$PVWHUGDP��Y�����S����±����������

027$�� 0�5�� HW� DO�� )RQWHV� HVWDELOL]DGDV� GH� QLWURJrQLR� FRPR� DOWHUQDWLYD� SDUD�

DXPHQWDU�R� UHQGLPHQWR�GH�JUmRV�H�D�HILFLrQFLD�GH�XVR�GR�QLWURJrQLR�SHOR�PLOKR��

5HYLVWD�%UDVLOHLUD�GH�&LrQFLD�GR�6ROR��&DPSLQDV��Y�����S���������������

329+��)��3��8WLOL]DomR�GH�VHQVRU�yWLFR�DWLYR�HP�FXOWXUDV�GH�FHUHDLV� ���������

I��'LVVHUWDomR��0HVWUDGR�HP�0iTXLQDV�$JUtFRODV��� (VFROD�6XSHULRU�GH�$JULFXOWXUD�

�/XL]�GH�4XHLUR]���8QLYHUVLGDGH�GH�6mR�3DXOR��3LUDFLFDED�������
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329+��)�3��HW�DO��&RPSRUWDPHQWR�GR�1'9,�REWLGR�SRU�VHQVRU�yWLFR�DWLYR�HP�FHUHDLV��

3HVTXLVD $JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����S�����������������

5$,-��%��9��)HUWLOLGDGH�GR�VROR�H�PDQHMR�GH�QXWULHQWHV� 3LUDFLFDED��,31,��������

����S�

5$81��:��5��HW�DO��,PSURYLQJ�QLWURJHQ�XVH�HIILFLHQF\�LQ�FHUHDO�JUDLQ�SURGXFWLRQ�ZLWK�

RSWLFDO�VHQVLQJ�DQG�YDULDEOH�UDWH�DSSOLFDWLRQ��$JURQRP\�-RXUQDO��0DGLVRQ��Y�����

S���������������

5(81,2�'$�&20,662�%5$6,/(,5$�'(�3(648,6$�'(�75,*2�(�75,7,&$/(��

����� ������ /RQGULQD�� ,QIRUPDo}HV� WpFQLFDV� SDUD� WULJR� H� WULWLFDOH�� VDIUD� ������

%UDVtOLD��(0%5$3$������������S�

6$1*2,��/��HW�DO��'HVHPSHQKR�DJURQ{PLFR�GR�PLOKR�HP�UD]mR�GR�WUDWDPHQWR�GH�

VHPHQWHV� FRP� $]RVSLULOOXP� VS�� H� GD� DSOLFDomR� GH� GRVHV� GH QLWURJrQLR�PLQHUDO��

5HYLVWD�%UDVLOHLUD�GH�&LrQFLD�GR�6ROR��&DPSLQDV��Y�����S�����������������

6+$50$��/�.��HW�DO��$FWLYH�RSWLFDO�VHQVRUV�XVLQJ�UHG�1'9,�FRPSDUHG�WR�UHG�HGJH�

1'9,�IRU�SUHGLFWLRQ�RI�FRUQ�JUDLQ�\LHOG�LQ�1RUWK�'DNRWD��8�6�$��6HQVRUV��%DVHO��Y�����

S������±������������

6,1*+�� 6�.�� HW� DO�� $VVHVVPHQW� RI� JURZWK�� OHDI� 1� FRQFHQWUDWLRQ� DQG� FKORURSK\OO�

FRQWHQW� RI� VZHHW� VRUJKXP� XVLQJ� FDQRS\� UHIOHFWDQFH�� )LHOG� &URSV� 5HVHDUFK��

$PVWHUGDP��Y������S���±���������

60,7+�� +�/��� 0&$86/$1'�� /��� 085&+,(�� (�+�� 'RQ¶W LJQRUH� WKH� JUHHQ� OLJKW��

H[SORULQJ� GLYHUVH� UROHV� LQ� SODQW� SURFHVVHV�� -RXUQDO� RI� ([SHULPHQWDO� %RWDQ\��

2[IRUG��Y�����S������ �����������
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675(&.��(��9���.$03)��1���'$/02/,1��5��&��'��6RORV�GR�5LR�*UDQGH�GR�6XO�

3RUWR�$OHJUH��(0$7(5�56������������S�

72'(6&+,1,��0�+��HW�DO��(ILFLrQFLD�GH�XVR�GR�1LWURJrQLR�HP�FXOWLYDUHV�PRGHUQDV�

GH�WULJR��%UDJDQWLD��&DPSLQDV��Y�����S����±����������

7855$��0�$��0DQHMR�GR�QLWURJrQLR�HP�FXOWLYDUHV�GH�WULJR�EDVHDGR�QR�tQGLFH�

GH� YHJHWDomR� SRU� GLIHUHQoD� QRUPDOL]DGD� �QGYL�� ������ ��� I�� 'LVVHUWDomR

�0HVWUDGR�HP�)LWRWHFQLD��± )DFXOGDGH�GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�5LR

*UDQGH�GR�6XO��3RUWR�$OHJUH�������

921�3,1+2��5�*��HW�DO��0DUFKD�GH�DEVRUomR�GH�PDFURQXWULHQWHV�H�DF~PXOR�GH�

PDWpULD�VHFD�HP�PLOKR��5HYLVWD %UDVLOHLUD�GH�0LOKR�H�6RUJR��6HWH�/DJRDV��Y����

S���������������

:$1*��/��HW�DO��1LWURJHQ�IHUWLOL]DWLRQ�LPSURYHG�ZDWHU�XVH�HIILFLHQF\�RI�ZLQWHU�ZKHDW�

WKURXJK�LQFUHDVLQJ�ZDWHU�XVH�GXULQJ�YHJHWDWLYH�UDWKHU�WKDQ�JUDLQ�ILOOLQJ��$JULFXOWXUDO�

:DWHU�0DQDJHPHQW��$PVWHUGDP��Y������S�������������

:(/6+��-�3��HW�DO��'HYHORSLQJ�VWUDWHJLHV�IRU�VSDWLDOO\�YDULDEOH�QLWURJHQ�DSSOLFDWLRQ�

LQ� FHUHDOV�� 3DUW� ,�� :LQWHU� EDUOH\�� %LRV\VWHPV� (QJLQHHULQJ�� $PVWHUGDP�� Y�����

S���������������

:5(*(��0�6��HW�DO��$WODV FOLPiWLFR�GD�5HJLmR�6XO�GR�%UDVLO��(VWDGRV�GR�3DUDQi��

6DQWD� &DWDULQD� H� 5LR *UDQGH� GR� 6XO�� 3HORWDV�� (PEUDSD� &OLPD� 7HPSHUDGR��

&RORPER��(PEUDSD�)ORUHVWDV������������S�
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<$2��;��HW�DO��([SORULQJ�K\SHUVSHFWUDO�EDQGV�DQG�HVWLPDWLRQ�LQGLFHV�IRU�OHDI�QLWURJHQ�

$FFXPXODWLRQ�LQ�ZKHDW��,QWHUQDWLRQDO -RXUQDO�RI�$SSOLHG�(DUWK�2EVHUYDWLRQ�DQG�

*HRLQIRUPDWLRQ��(QVFKHGH��Y�����S��������������

=$*21(/��-��HW�DO��'RVHV�GH�QLWURJrQLR�H�GHQVLGDGH�GH�SODQWDV�FRP�H�VHP�XP�

UHJXODGRU� GH� FUHVFLPHQWR� DIHWDQGR� R� WULJR�� FXOWLYDU�25����&LrQFLD�5XUDO�� 6DQWD�

0DULD��Y�����S�������������

=+$2��%��HW�DO��([SORULQJ�QHZ�VSHFWUDO�EDQGV�DQG�YHJHWDWLRQ�LQGLFHV�IRU�HVWLPDWLQJ�

QLWURJHQ� QXWULWLRQ� LQGH[� RI� VXPPHU� PDL]H�� (XURSHDQ� -RXUQDO� $JURQRP\��

$PVWHUGDP��Y�����S����±����������
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'(6(192/9,0(172�'(�$/*25,702�3$5$�$�$'8%$d2�1,752*(1$'$�

(0�&2%(5785$�¬ 7$;$�9$5,$'$�(0�0,/+2�87,/,=$1'2�6(1625(6�'(�

9(*(7$d2
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2�DOWR�SRWHQFLDO�SURGXWLYR�GD�FXOWXUD�GR�PLOKR�p�GHILQLGR�D�SDUWLU�GD�LQWHUDomR�

GR� DPELHQWH� GH� SURGXomR�� JHQyWLSRV� H� SUiWLFDV� GH� PDQHMR�� (QWUH� DV� SULQFLSDLV�

SUiWLFDV�GH�PDQHMR�HVWi�D�DGXEDomR�QLWURJHQDGD��2�QLWURJrQLR��1��p�FRQVWLWXLQWH�GR�

PHWDEROLVPR� YHJHWDO�� FRPR� FORURILODV� �UHODomR� GLUHWD� FRP� D� IRWRVVtQWHVH�� H� VXD�

DGHTXDGD�GLVSRQLELOLGDGH�jV�SODQWDV� UHIOHWH�VH�GLUHWDPHQWH�QR� UHQGLPHQWR�JUmRV�

�&LDPSLWWL 	�9\Q���������'HVWD�IRUPD��DV�SUiWLFDV�GH�PDQHMR�TXH�FRQIHUHP�PDLRU�

GLVSRQLELOLGDGH� GH� 1� SDUD� D� FXOWXUD� H� DXPHQWHP D� HILFLrQFLD� GR� XVR� GR� GHVWH�

QXWULHQWH�� VmR� GH� IXQGDPHQWDO� LPSRUWkQFLD� �3RUW] HW� DO�� ����� &LDPSLWWL 	� 9\Q��

������ 2� LQFUHPHQWR� GD�(81� SHOD� FXOWXUD� GR�PLOKR� FRQIHUH� XP�PHQRU� ULVFR� GH�

FRQWDPLQDomR�GR�PHLR�DPELHQWH��GHYLGR�j�UHGXomR�GDV�SHUGDV�GH�1� $WXDOPHQWH�

RV� PDLRUHV� FXVWRV� GH� SURGXomR� VmR� UHIHUHQWHV� D� VHPHQWH� H� D� DGXEDomR�

QLWURJHQDGD�

3DUD� LQFUHPHQWDU� D� HILFLrQFLD� GR�XVR�GR�QLWURJrQLR� �(81� QD� FXOWXUD� GR�

PLOKR�H�R�UHQGLPHQWR�GH�JUmRV��DOJXQV�DOJRULWPRV�SDUD�DGXEDomR�QLWURJHQDGD�HP�

FREHUWXUD�H� D� WD[D�YDULDGD IRUDP�GHVHQYROYLGRV�QRV�(VWDGRV�8QLGRV��(XURSD�H��

UHFHQWHPHQWH�� QR�%UDVLO��2V DOJRULWPRV�H�PRGHORV� IRUDP�GHVHQYROYLGRV� SDUD� RV�

FHUHDLV�GH� LQYHUQR�H�PLOKR��SDUD�SUHVFUHYHU�GRVHV�GH�1�HP�FREHUWXUD�XWLOL]DQGR�

VHQVRUHV�GH�YHJHWDomR �9DUYHO HW�DO�� ������'HOOLQJHU HW�DO�� ������7XEDxD HW�DO��

������+ROODQG 	�6FKHSHUV��������.LWFKHQ HW�DO�� ������%DUNHU 	�6DZ\HU��������6RODUL

HW�DO�� ������6KLUDWVXFKL HW�DO�� ������6KLUDWVXFKL HW�DO�� ������7DJDUDNLV 	�.HWWHULQJV��

������ (QWUHWDQWR��QHFHVVLWD�VH�GHVHQYROYHU DOJRULWPRV�SRU�PHLR�GH�VHQVRUHV�GH�
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YHJHWDomR�� QD� UHJLmR� GH� FXOWLYR� GD� FXOWXUD�� FRQVLGHUDQGR� DV� FRQGLo}HV�

HGDIRFOLPiWLFDV�� SRVVLELOLWDQGR� DMXVWDU� FRP PDLRU� SUHFLVmR� DV� GRVHV GH�1 D� VHU�

DSOLFDGD�QD�FXOWXUD�GR�PLOKR�

'HVWD� IRUPD�� D� XWLOL]DomR� GRV� VHQVRUHV� DWLYRV� GH� GRVVHO�� RV� TXDLV� VmR�

IHUUDPHQWDV� XWLOL]DGDV� QD� DJULFXOWXUD� GH� SUHFLVmR� SDUD� UHDOL]DU� DGXEDomR�

QLWURJHQDGD� HP� FREHUWXUD� j WD[D� YDULDGD H� HP WHPSR� UHDO WHP D� ILQDOLGDGH� GH�

UHGLVWULEXLU�DGHTXDGDPHQWH�DV�TXDQWLGDGHV�GH�IHUWLOL]DQWHV�QLWURJHQDGRV��DSOLFDQGR�

FRQIRUPH� D� GHPDQGD�GD� FXOWXUD H�SURPRYHQGR� R� LQFUHPHQWR� QR� UHQGLPHQWR� GH�

JUmRV H�RX�UHGXomR�QR�FXVWR�GH�SURGXomR �5DXQ HW�DO�� ������7KRPSVRQ HW�DO�� ������

7DJDUDNLV 	�.HWWHULQJV��������

&RP� D� XWLOL]DomR� GRV� VHQVRUHV� DWLYRV� GH� GRVVHO�� WRUQD�VH� QHFHVViULR� R�

GHVHQYROYLPHQWR�GH�DOJRULWPRV�FRP�DSOLFDomR�UHJLRQDOL]DGD��RV�TXDLV�FRQVLGHUDP�

D� YDULDELOLGDGH� HVSDFLDO� GR� GHVHQYROYLPHQWR� GDV� SODQWDV� DR� ORQJR� GR� WDOKmR�

�6KDQDKDQ HW�DO�� ������5REHUWV HW�DO�� ������%UHGHPHLHU HW�DO����������$�XWLOL]DomR�

GH� VHQVRUHV� GH� YHJHWDomR� SHUPLWH� LGHQWLILFDU� DV� GLIHUHQoDV� HQWUH� DV SODQWDV��

H[SUHVVDQGR HP�tQGLFHV�GH�YHJHWDomR��RV�TXDLV�DSUHVHQWDP�UHODomR�VLJQLILFDWLYD�

HP�FDUDFWHUL]DU R�SRWHQFLDO�SURGXWLYR�GD�FXOWXUD��&UDLQ HW�DO�� ������+XDQJ HW�DO��

������%XVKRQJ HW�DO�� ������

2�REMHWLYR�JHUDO�GHVWH�WUDEDOKR�IRL�GHVHQYROYHU�XP�DOJRULWPR�SDUD�LQGLFDomR�

GH�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�H�j�WD[D�YDULDGD QD�FXOWXUD�GR�PLOKR�QDV�

FRQGLo}HV�HGDIRFOLPiWLFDV�GH�(OGRUDGR�GR�6XO��56��



��

��� 0$7(5,$/�(�0e72'26

������&DUDFWHUL]DomR�GR�ORFDO�GH�H[HFXomR�GRV�H[SHULPHQWRV

2� WUDEDOKR GH FDPSR� IRL� FRQGX]LGR� QD� (VWDomR� ([SHULPHQWDO� GD�

8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO �(($�8)5*6���QD�VDIUD�DJUtFROD�GH�

�����������$�(($�8)5*6�HVWi�ORFDOL]DGD�QR�PXQLFtSLR�GH�(OGRUDGR�GR�6XO��56���

QD�UHJLmR�ILVLRJUiILFD�GD�'HSUHVVmR�&HQWUDO�GR�5LR�*UDQGH�GR�6XO��56���2�FOLPD�p�

VXEWURSLFDO�GH�YHUmR�~PLGR�TXHQWH��GR�WLSR�&ID��FRQIRUPH�D�FODVVLILFDomR�GH�.RSSHQ�

�,3$*52���������FRP�DOWLWXGH�PpGLD�GH����PHWURV�DFLPD�GR�QtYHO�GR�PDU�

$�SUHFLSLWDomR�SOXYLDO�PpGLD�DQXDO�HP�(OGRUDGR�GR�6XO�p�GH�������PP�H�D�

WHPSHUDWXUD�PpGLD�PHQVDO�GR�DU�YDULD�HQWUH����H����&��HQWUH�RV�PHVHV�PDLV�IULRV�

H�PDLV�TXHQWHV��%HUJDPDVFKL HW�DO�� �������2�VROR�GD�iUHD�H[SHULPHQWDO�SHUWHQFH�

j�XQLGDGH�GH�PDSHDPHQWR�6mR�-HU{QLPR��FDUDFWHUL]DGR�FRPR�$UJLVVROR�9HUPHOKR�

'LVWUyILFR�WtSLFR��6WUHFN HW�DO�� ������

$QWHV�GD� LQVWDODomR�GR�H[SHULPHQWR�� IRUDP�UHWLUDGDV�DPRVWUDV�GH�VROR�QD�

iUHD�GH�HVWXGR��QD�FDPDGD�HQWUH�DV�SURIXQGLGDGHV�GH������FP��QR�DQR�GH�������

$V�DPRVWUDV IRUDP�DQDOLVDGDV�SHOR�/DERUDWyULR�GH�$QiOLVHV�GH�6RORV�GD�8)5*6�H�

RV�UHVXOWDGRV�VmR�DSUHVHQWDGRV�QD�7DEHOD���

7$%(/$� ��� &DUDFWHUtVWLFDV� ItVLFDV� H� TXtPLFDV� GDV� DPRVWUDV� GH� VROR� GDV� iUHDV�
H[SHULPHQWDLV�DQWHV�GD�LQVWDODomR�GRV�H[SHULPHQWRV��(($�8)5*6��QR
DQR �����

(($�8)5*6�± (OGRUDGR�GR�6XO��56

$QR $UJLOD S+ 3 . 02� $O�� &D�� 0J�� 9�

� +�2 ���� PJ�GP�� �� J�NJ�� ��������� FPROF GP�� ����� �

���� �� ��� �� ��� �� � ��� ��� ��

� 02  PDWpULD�RUJkQLFD��� 9� �VDWXUDomR�GH�EDVHV�
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������0HWRGRORJLD� SDUD� R� GHVHQYROYLPHQWR�GR� DOJRULWPR�SDUD�D� VDIUD�

DJUtFROD����������

2V�WUDWDPHQWRV�IRUDP�DORFDGRV�QR�GHOLQHDPHQWR�H[SHULPHQWDO�GH�EORFRV�DR�

DFDVR��FRP�TXDWUR�UHSHWLo}HV��2V�WUDWDPHQWRV�UHFHEHUDP�DGXEDomR�GH�FREHUWXUD�

QR�HVWiGLR�9���QRYH IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV���5LWFKLH HW�DO���������

&RP�R�LQWXLWR�GH�JHUDU�YDULDELOLGDGH�H�GH�FDOLEUDU�R�DOJRULWPR��IRUDP�XWLOL]DGRV�

QRYH�WUDWDPHQWRV��VHQGR�GLIHUHQWHV�GRVHV�GH�QLWURJrQLR�������������������� H ����

NJ 1�KD����DSOLFDGRV�QR�HVWiGLR�9� H�TXH�UHFHEHUDP�DGXEDomR�HP�FREHUWXUD�SHOR�

DOJRULWPR�QR�HVWiGLR�9���XP�WUDWDPHQWR�TXH�QmR�UHFHEHX�QLWURJrQLR��WHVWHPXQKD�

QHJDWLYD��� D� IDL[D� ULFD �)5��� TXH� UHFHEHX� ���� NJ� 1� KD�� QD� HPHUJrQFLD�� H� R�

WUDWDPHQWR�GHQRPLQDGR�3$'52��2�WUDWDPHQWR�)5�UHFHEHX�D�GRVH�GH�����NJ�1�

KD�� QR�HVWiGLR�9���FRP�R�REMHWLYR�GH�PD[LPL]DU�D�GLVSRQLELOLGDGH�GH�1�H�HYLWDU�D�

GHILFLrQFLD� GHVWH� QXWULHQWH �7DEHOD� ���� 2� WUDWDPHQWR� GHQRPLQDGR� 3$'52� IRL�

EDVHDGR�QD�UHFRPHQGDomR�GH�DGXEDomR�SUHFRQL]DGD SHOR�0DQXDO�GH�$GXEDomR�H�

&DODJHP�SDUD�56�H�6&��&RPLVVmR������������(VWH�WUDWDPHQWR�FRQVLVWLX�QD�DSOLFDomR�

GH����NJ�1�KD�� QD�VHPHDGXUD �IRUPXODomR � 13.��H PDLV�D�GRVH�UHFRPHQGDGD�

SHOR� 0DQXDO� GH� $GXEDomR� H� &DODJHP� SDUD� 56� H� 6& ��� NJ� GH� 1� KD�����

SRVWHULRUPHQWH� XPD�DSOLFDomR�GH�1�HP�FREHUWXUD��QR�HVWiGLR�9������ NJ�1�KD�����

WRWDOL]DQGR�GRVH�WRWDO�GH�����NJ�1�KD����FRQVLGHUDQGR�H[SHFWDWLYD�DGH�UHQGLPHQWR�

GH�JUmRV�GH�������NJ�KD����FRQVLGHUDQGR�D�DQiOLVH�GH�VROR�



��

7$%(/$����/LVWD�GH�WUDWDPHQWRV FRP�DV�GLIHUHQWHV�GRVHV�GH�1�DSOLFDGRV�QD�EDVH�
�9���� GRVHV� GH� 1� HP� FREHUWXUD� H� GRVH� GH� 1� WRWDO�� XWLOL]DGRV� QR�
H[SHULPHQWR�FRQGX]LGR�QD�(($ � 8)5*6��6DIUD�DJUtFROD�����������

0pWRGRV�GH�
UHFRPHQGDomR

GH�1

'RVH�GH�1�
DSOLFDGD�YLD
IHUWLOL]DQWH�
IRUPXODGR
�NJ�1�KD���

7UDWDPHQWRV
DSOLFDGRV�QD
EDVH �9��
�NJ�1�KD���ï

'RVH�GH�
FREHUWXUD

�9��
�NJ�1�KD���ð

'RVH�WRWDO
�NJ�1�KD���

$OJRULWPR

�� � ��� ���
�� �� ��� ���
�� �� ��� ���
�� �� �� ���
�� ��� �� ���
�� ��� �� ���

)DL[D�ULFD �� ��� � ���
3$'52 �� �� ��� ���

7HVWHPXQKD � � � �
ï�$V�GRVHV�DSOLFDGDV�QD�VHPHDGXUD�UHFHEHUDP�IHUWLOL]DomR�GH����NJ�1�KD����
PHQRV�R�WUDWDPHQWR�GH�WHVWHPXQKD��ð�'RVHV�GH�1�UHFRPHQGDGDV�YLD�DOJRULWPR�
H�SHOD�IRUPD�WUDGLFLRQDO�

6HJXQGR�D�UHFRPHQGDomR�GH�DGXEDomR�QLWURJHQDGD SDUD�D�FXOWXUD�GR�PLOKR��

D�GRVH�GH�1�TXH�VH�XWLOL]D�HP�DGXEDo}HV�GH�FREHUWXUD�HP�ODYRXUDV�LUULJDGDV�SDUD�

XPD�H[SHFWDWLYD�GH�UHQGLPHQWR�GH�JUmRV GH�������NJ�KD��� p�GH�����NJ�GH�1�KD��

�&RPLVVmR����������� $�IRQWH�GH�1�XWLOL]DGD�QDV�DSOLFDo}HV�IRL�VXSHU�1�

1R� HVWiGLR� YHJHWDWLYR� 9��� IRL� UHDOL]DGD� D� DGXEDomR� QLWURJHQDGD� HP�

FREHUWXUD�� XWLOL]DQGR� FODVVHV� GH� tQGLFH� GH� VXILFLrQFLD� GH� 1 � ,61 �7DEHOD� ����

FDOFXODGDV� D� SDUWLU� GRV� YDORUHV� GH� 1'9,�� DV� TXDLV� IRUDP� GHILQLGDV� D� SDUWLU� GRV�

UHVXOWDGRV�REWLGRV�SRU�9LDQ ��������2�,61�IRL�REWLGR�SHOD�UHODomR�GRV�YDORUHV�GRV�

tQGLFHV�GH�YHJHWDomR�GRV�WUDWDPHQWRV��������������������������NJ 1�KD����GLYLGLGR�

SHORV�YDORUHV�GRV�tQGLFHV�GH�YHJHWDomR�GD�IDL[D�ULFD�GH�1�± )5��WUDWDPHQWR�VHP�

GHILFLrQFLD� GH� QLWURJrQLR��� 2V� YDORUHV� GH� ,61 VH� DSUHVHQWDP� HP� FODVVHV� GH�

VXILFLrQFLD�GH�1��YLVDQGR�D�UHDOL]DomR�GD�DGXEDomR�GH�FREHUWXUD�D�WD[D�YDULiYHO�

'HVWD�IRUPD��R�DOJRULWPR�SURSRVWR�IRL�GHVHQYROYLGR�FRP�EDVH�QHVVHV�GDGRV��VHQGR�



��

TXH�WRGDV�DV�FODVVHV�UHFHEHUDP�DGXEDomR�QLWURJHQDGD�HP�9��HP�WHPSR UHDO�H�D�

WD[D�YDULiYHO�

7$%(/$� ���&ODVVHV� GH� VXILFLrQFLD� GH� QLWURJrQLR� HP�PLOKR� HQWUH� DV� UHODo}HV� GH�
1'9,� GDV� SDUFHODV� WUDWDPHQWRV� FRP� D� IDL[D� ULFD�� HP� FRQGLomR� GH�
LUULJDomR�

&ODVVH
6XILFLrQFLD�GH�1

�5HODomR�HQWUH�R�1'9,�GRV�WUDWDPHQWRV�
FRP�D�IDL[D�ULFD�

'RVH�DSOLFDGD�

�NJ�1�KD���

&ODVVH�& � ���� ���

&ODVVH�% �����± ���� ���

&ODVVH�$ ! ���� ��
� 'RVH�GHILQLGD�D�SDUWLU�GRV�GDGRV�UHSRUWDGRV�SRU�9LDQ �������

3DUD�D�FRQGXomR�GR�H[SHULPHQWR�IRL�XWLOL]DGR�R�KtEULGR�0RUJDQ���$��3:��

VHPHDGR�QD GHQVLGDGH�GH�� SODQWDV�P����$�VHPHDGXUD� IRL� UHDOL]DGD�QD�SULPHLUD�

VHPDQD�GH�VHWHPEUR GH�������VHQGR�FDGD�SDUFHOD�FRQVWLWXtGD�GH����OLQKDV�GH���

PHWURV�GH�FRPSULPHQWR��HVSDoDGDV�HP�����P��2�H[SHULPHQWR�IRL�FRQGX]LGR�VRE�

LUULJDomR��TXDQGR�QHFHVViULR��$V�LUULJDo}HV�FRPSOHPHQWDUHV�IRUDP�UHDOL]DGDV�FRP�

EDVH�QR�PRQLWRUDPHQWR�GD�XPLGDGH�YROXPpWULFD�GR�VROR��DWUDYpV�GR�VHQVRU�+LGUR�

)DUP��&RQVLGHURX�VH�D�XPLGDGH�YROXPpWULFD�GH������FRPR�OLPLWH�LQIHULRU��RX�VHMD��

HIHWXRX�VH�D�LUULJDomR�VHPSUH�TXH�IRL�DWLQJLGR�HVWH�YDORU�QRV�VHQVRUHV��)RL�XWLOL]DGR�

R�VLVWHPD�GH�LUULJDomR�SRU DVSHUVmR��2V�WUDWRV�FXOWXUDLV�IRUDP UHDOL]DGRV�VHJXQGR�

DV� LQGLFDo}HV� WpFQLFDV� GD� FXOWXUD� GR� PLOKR� �5HXQLmR�� ������� %DVHDQGR�VH� QD�

DQiOLVH�GH�VROR�GD�iUHD�H[SHULPHQWDO��D�DGXEDomR�GH�EDVH�GHILQLGD�IRL�GH����NJ�GH�

1 KD������� NJ�KD�� GH�3�2� H���� NJ KD�� GH�.�2��$�FXOWXUD�DQWHFHVVRUD�IRL�DYHLD�

EUDQFD��$YHQD�VDWLYD /���
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������$YDOLDomR�FRP�RV�VHQVRUHV�GH�YHJHWDomR

$V�PHGLo}HV�GD�UHIOHFWkQFLD�GR�GRVVHO�YHJHWDWLYR�IRUDP�UHDOL]DGDV�FRP�RV�

VHQVRUHV ySWLFRV DWLYRV *UHHQVHHNHU� H� &URS� &LUFOH��� VHQGR� TXDQWLILFDGRV� RV�

tQGLFHV� 1'9,� �1RUPDOL]HG� 'LIIHUHQFH� 9HJHWDWLRQ� ,QGH[�� H� 1'5(� �1RUPDOL]HG�

'LIIHUHQFH�5HG�(GJH ,QGH[���UHVSHFWLYDPHQWH��$V�OHLWXUDV�IRUDP�UHDOL]DGDV�FRP�R�

HTXLSDPHQWR� SRVLFLRQDGR� SDUDOHODPHQWH� jV� OLQKDV� GD� FXOWXUD�� FRP� ���� D� ��� P�

DFLPD�GR�GRVVHO��)LJXUD�����VHQGR�DYDOLDGDV�DV�OLQKDV�FHQWUDLV�QR�HVWiGLR�YHJHWDWLYR�

9� �QRYH�IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV��

),*85$����2ULHQWDomR� QDGLU GH� OHLWXUD� GRV� tQGLFHV� GH� YHJHWDomR�� REWLGRV� SHORV�
VHQVRUHV�*UHHQVHHNHU�H�&URS�&LUFOH�

2�1'9,�IRL�FDOFXODGR�XWLOL]DQGR�D�VHJXLQWH�IyUPXOD��1'9,� ��,93�9���,93�9���

RQGH�9�UHIHUH�VH�j�UHIOHFWkQFLD�QD�UHJLmR�GR�YHUPHOKR������QP��H�,93�UHIHUH�VH�DR�

LQIUDYHUPHOKR� SUy[LPR� ����� QP��� 2� 1'5( IRL� FDOFXODGR� XWLOL]DQGR� D� VHJXLQWH�



��

IyUPXOD��1'5(� ��,93�5(���,93�5(���RQGH�R�5(�UHIHUH�VH�j�UHIOHFWkQFLD�QD�UHJLmR�

FKDPDGD�GH�ERUGD�YHUPHOKD��5HG�(GJH� �����QP��H�,93 UHIHUH�VH�DR�LQIUDYHUPHOKR�

SUy[LPR������QP��

1R�PRPHQWR�GD�DSOLFDomR�GDV�GRVHV�GH�1�HP�FREHUWXUD��(VWiGLR�9���� IRL�

UHDOL]DGD�DPRVWUDJHP�GH SODQWDV�SDUD�TXDQWLILFDomR�GD�ELRPDVVD VHFD�GD�SDUWH�

DpUHD�QRV WUDWDPHQWRV��HP�XPD OLQKD GH�VHPHDGXUD�FRP�HVSDoDPHQWR�GH������P�

H�FRP�����P GH�FRPSULPHQWR�� WRWDOL]DQGR����� P�� 3RVWHULRUPHQWH�� IRL� UHDOL]D�D�

GHWHUPLQDomR GRV�WHRUHV�GH�1�QR�WHFLGR�YHJHWDO��FRQIRUPH�GHVFULWR�SRU�7HGHVFR�HW�

DO��������� $�TXDQWLGDGH�GH�1�DFXPXODGR�QR�WHFLGR�IRL�FDOFXODGD SHOD PXOWLSOLFDomR�

GR�WHRU�GH�1�����QD�SDUWH�DpUHD H�GD�ELRPDVVD VHFD�GD�SDUWH�DpUHD��VHQGR�H[SUHVVR�

HP�NJ�1�KD���

2� UHQGLPHQWR� GH� JUmRV� IRL� DYDOLDGR SHOD� FROKHLWD� GD�iUHD� ~WLO� GD� SDUFHOD��

FRQVWLWXtGD�GH�TXDWUR�OLQKDV�FHQWUDLV�H�FRP�VHLV�PHWURV�GH�FRPSULPHQWR��WRWDOL]DQGR�

���P���$SyV�D�WULOKD��D�PDVVD�GH�JUmRV�GH�FDGD�SDUFHOD�IRL�SHVDGD�H�FRUULJLGD�SDUD�

D�XPLGDGH�GH�����J�NJ����VHQGR�R�YDORU�H[WUDSRODGR�SDUD�NJ�KD���

3RU� ILP�� IRUDP�UHDOL]DGDV�GXDV�DYDOLDo}HV�SDUD�TXDQWLILFDU�D� (ILFLrQFLD�GH�

XVR�GH�1��(81���)RL�FDOFXODGR R�XVR�GR�1��SHOD�IyUPXOD� 8VR�GR�1� �5HQGLPHQWR�

GH� JUmRV�'RVH� GH� 1� DSOLFDGD�� $� VHJXQGD� IRUPD� GH� DYDOLDomR� IRL D� (ILFLrQFLD�

$JURQ{PLFD�GR�1��SHOD�IyUPXOD���5*D�� 5*QD���41D���VHQGR�TXH�5*D�UHIHUH�VH�DR�

UHQGLPHQWR�GH�JUmRV�FRP�DGXEDomR��5*QD�UHIHUH�VH�DR�UHQGLPHQWR�GH�JUmRV�VHP�

DGXEDomR�H�41D�± UHIHUH�VH�j TXDQWLGDGH�GH�1�DSOLFDGD�



��

������$QiOLVH�HVWDWtVWLFD

2V�GDGRV� IRUDP VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD�$129$�SHOR�7HVWH�)��

FRP�DX[tOLR�GR�SDFRWH�HVWDWtVWLFR�6$670 �6WDWLVWLFDO�$QDO\VLV�6\VWHP� � 6$6������

3RVWHULRUPHQWH�� DQiOLVH�GH� UHJUHVVmR HQWUH�RV�YDORUHV�GH�1'9,�H�1'5(� FRP�R�

UHQGLPHQWR�GH�JUmRV��2XWUD�DQiOLVH�TXH�IRL�UHDOL]DGD� TXDQGR�KRXYH�VLJQLILFkQFLD�

QD� $129$�� HQWUH� R� UHQGLPHQWR� REWLGR� SHORV� GLIHUHQWHV� PpWRGRV� GH� DGXEDomR�

�3$'52�H�DOJRULWPR��IRL�D�FRPSDUDomR�GH�PpGLDV�SHOR�WHVWH�GH�7XNH\��DR�QtYHO�

GH����GH�SUREDELOLGDGH�

��� 5(68/7$'26�(�',6&8662

&RP�D�XWLOL]DomR�GDV�GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9���KRXYH�UHVSRVWD�

SRVLWLYD�HQWUH�R�,61�FRP�RV�GRLV tQGLFHV�GH�YHJHWDomR�XWLOL]DGRV��1'9, H 1'5(�

�)LJXUD�����3DUD�DPERV�tQGLFHV�GH�YHJHWDomR�WHVWDGRV��REVHUYD�VH�XPD�SHTXHQD�

YDULDomR�HQWUH�RV�GLIHUHQWHV�YDORUHV�GH�,61�HP�IXQomR�GDV�GRVHV�GH�1�DSOLFDGDV�

QR�HVWiGLR�9���(VVDV�FXUYDV�GH�UHVSRVWD�HQWUH RV�tQGLFHV�GH�YHJHWDomR�HQWUH�RV�

,61 VmR�GH�IXQGDPHQWDO�LPSRUWkQFLD� SRLV�DV PHVPDV SURSRUFLRQDP D�LQWHUSUHWDomR�

GD� TXDQWLGDGH� GH�1� H[LVWHQWH� QD� SODQWD� GH� DFRUGR� FRP� RV� GLIHUHQWHV� VHQVRUHV�

WHVWDGRV�

2�,61�HQFRQWUDGR�SDUD�RV�GRLV�VHQVRUHV�XWLOL]DGRV�DSUHVHQWRX�YDULDomR�SDUD�

DV�GLIHUHQWHV�GRVHV�GH�1�QR�HVWiGLR�9���VHQGR�TXH�R�1'9,�DSUHVHQWRX D�PDLRU�

YDULDomR�GR�YDORU GH�,61�HP�UHODomR�DR�1'5(��5HVVDOWD�VH�TXH�RV�VHQVRUHV�DWLYRV�



��

GH�YHJHWDomR�UHDOL]DP�DV�OHLWXUDV VHP�D�QHFHVVLGDGH�GH�FRQWDWR FRP�DV�SODQWDV�

�)RUPDJJLR 	�6DQFKHV��������

),*85$����5HVSRVWD�GR�tQGLFH�GH�VXILFLrQFLD�GH�1��,61��HP�UHODomR�jV�GRVHV�GH�1�
DSOLFDGDV�QR�HVWiGLR�9� QD�FXOWXUD�GR�PLOKR��XWLOL]DQGR�R�1'5( �&URS�
&LUFOH� �$��H 1'9,��*UHHQVHHNHU� �%���)5 )DL[D�ULFD�  6LJQLILFDWLYR�D�
S������

'RVHV�QD�EDVH��NJ�1�KD���
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$V�FODVVHV�GH�,61�SDUD�GHILQLomR GD�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�D

WD[D�YDULDGD�QR�HVWiGLR�9��VmR�DSUHVHQWDGDV�QD�)LJXUD����3DUD�FDGD�FODVVH�GH�,61�

IRL�DVVRFLDGD�XPD�GRVH�Pi[LPD�DSOLFDGD��D�TXDO�IRL GH�����NJ�GH�1�KD����SDUD�,61�

� ������D�GRVH�PpGLD�GH�����NJ�GH�1�KD����FRP�,61�YDULDQGR�GH������H������H�D�

GRVH�PtQLPD�GH����NJ�GH�1�KD����TXDQGR�R�,61�IRL�! ������(VVHV�LQWHUYDORV�GH�,61�

IRUDP�GHILQLGRV�FRP�EDVH�HP GDGRV�SUHYLDPHQWH�REWLGRV��VHQGR�TXH�RV�YDORUHV�GH�

,61�PDLV�SUy[LPRV�D�����LQGLFDP�TXH�DV�SODQWDV�HVWmR�VXILFLHQWHPHQWH�QXWULGDV�HP�

UHODomR�DR�1 SDUD�JDUDQWLU�UHQGLPHQWRV�HOHYDGRV �6RODUL HW�DO���������<LQ HW�DO�� �����

6KLUDWVXFKL HW�DO�� ������

),*85$� ��� $OJRULWPR� XWLOL]DGR QD� VDIUD� DJUtFROD� ���������� SDUD� DSOLFDomR� GH�
QLWURJrQLR��1� HP�FREHUWXUD�QD�FXOWXUD�GR�PLOKR��SRU�PHLR�GH�tQGLFHV�GH�
VXILFLrQFLD�GH�1��,61���FRP�GHILQLomR�GH�GRVH�Pi[LPD��PpGLD�H�PtQLPD�

&RP�D�XWLOL]DomR�GR�DOJRULWPR�PHQFLRQDGR�QD�)LJXUD���SDUD�D�DSOLFDomR�GH�

1�HP�FREHUWXUD�QR�PLOKR��EXVFRX�VH�FRUULJLU�D�YDULDELOLGDGH�JHUDGD�LQLFLDOPHQWH�FRP�

ËQGLFH�GH�6XILFLrQFLD�GH�1��,61�

�������� ���� ���� ���� ���� ���� ���� ���� ����
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DV�GRVHV�GH�1�DSOLFDGDV�QD�VHPHDGXUD�H�PDQWHU�D�H[SHFWDWLYD GH�UHQGLPHQWR�GH�

JUmRV�HP�������NJ KD���

������%LRPDVVD�VHFD�GD�SDUWH�DpUHD��WHRU�GH�1�QD�IROKD�H�TXDQWLGDGH�GH�

1�DFXPXODGR�QD�SDUWH�DpUHD

$V� WUrV� YDULiYHLV �ELRPDVVD�VHFD�GD�SDUWH�DpUHD��QLWURJrQLR�DFXPXODGR�H�

TXDQWLGDGH� GH� QLWURJrQLR� DFXPXODGR� DSUHVHQWDUDP� FRPSRUWDPHQWR� VLPLODU�

�UHVSRVWD� TXDGUiWLFD��� SRLV� RV� YDORUHV� GH� ELRPDVVD� VHFD� GD� SDUWH� DpUHD�

DSUHVHQWDUDP�YDULDomR�GH ������D�������NJ�KD����VHQGR�TXH�DV�GRVHV�GH���������H�

����NJ�GH�1�KD�� QmR�DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD�HP�UHODomR�D�IDL[D�ULFD�

�)5���)LJXUD����

&RP� R� LQFUHPHQWR� GDV� GRVHV� GH� 1� GLVSRQLELOL]DGDV� QR� LQtFLR� GR�

GHVHQYROYLPHQWR�GD�FXOWXUD��REVHUYRX�VH LQFUHPHQWR�QD�SURGXomR�GH�ELRPDVVD�GD�

SDUWH�DpUHD�FRP�R�DXPHQWR�GDV�GRVHV�DWp�XPD�GRVH�yWLPD��QD�TXDO�D�DEVRUomR�H�

DVVLPLODomR� IRL Pi[LPD �)LJXUD� ���� ,Q~PHURV� DXWRUHV� HQFRQWUDUDP� UHVSRVWD

VHPHOKDQWH�SDUD�PLOKR��+RQJ HW�DO�� �������WULJR��(LWHO HW�DO�� ������7XUUD��������H�

FDQD�GH�Do~FDU��/RIWRQ HW�DO���������$PDUDO HW�DO��������
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),*85$����%LRPDVVD�VHFD�QD�SDUWH�DpUHD�QR�HVWiGLR�9��GR�PLOKR��HP�UHODomR�jV�
GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9�� )5� �)DL[D�ULFD�  6LJQLILFDWLYR�D�
S������

2V� WHRUHV GH�1�QD�SDUWH� DpUHD�GR�PLOKR�� H[SUHVVRV HP�SHUFHQWDJHP�GH�

QLWURJrQLR� QR� WHFLGR� GD� SODQWD�� DSUHVHQWDUDP UHVSRVWD� VLPLODU� DR� UHVXOWDGR�

HQFRQWUDGR�SDUD�D�ELRPDVVD�GD�SDUWH�DpUHD��+RXYH� LQFUHPHQWR�QRV� WHRUHV�GH�1�

IROLDU�DWp�D�GRVH�GH�����NJ�GH�1�KD����R�TXDO�YDULRX�HQWUH�����D�������)LJXUD�����

5HVXOWDGRV�VHPHOKDQWHV�IRUDP�HQFRQWUDGRV�SRU�YiULRV�DXWRUHV��VHQGR�TXH�FRP�R�

LQFUHPHQWR�GDV�GRVHV�GH�1�DSOLFDGDV�QD�VHPHDGXUD�RX�HP�FREHUWXUD��D�SODQWD�QmR�

UHVSRQGH�GH�IRUPD�OLQHDU�D�DEVRUomR�GR�1�DSOLFDGR��RX�VHMD��DSUHVHQWD�XPD�GRVH�

yWLPD�GH�DEVRUomR��0RWD HW�DO�� ������0XVFKLHWWL�3LDQD�HW�DO�� ������7UR\MDFN HW�DO��

������

'RVHV�QD�EDVH��NJ�1�KD���
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),*85$����7HRU�GH�1�����QD�SDUWH�DpUHD�QR�HVWiGLR�YHJHWDWLYR�9��GR�PLOKR��HP�
UHODomR�jV�GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9�� )5� �)DL[D� ULFD� 
6LJQLILFDWLYR D�S������

2V� YDORUHV� HQFRQWUDGRV� GH� 1� DFXPXODGR SHODV� SODQWDV� DSUHVHQWDUDP�

YDULDomR� GH� ��� DWp� ���� NJ� GH� 1� KD�� �)LJXUD� ���� 2�PHVPR� FRPSRUWDPHQWR� IRL�

HQFRQWUDGR�SDUD�D�TXDQWLGDGH�GH�1�DFXPXODGR�QD�SDUWH�DpUHD��NJ�KD�����RQGH�VH�

REWHYH�UHVSRVWD�TXDGUiWLFD GR�DFXPXOR�GH�1�QD�SDUWH�DpUHD�SDUD�DV�PDLRUHV�GRVHV�

GH�1�DSOLFDGR QD�VHPHDGXUD��9iULRV�DXWRUHV�HQFRQWUDUDP�R�PHVPR�FRPSRUWDPHQWR�

�UHVSRVWD� TXDGUiWLFD�� HQWUH� ELRPDVVD� GD� SDUWH� DpUHD� H� WHRU� GH� 1 ���� FRP� R�

LQFUHPHQWR�GDV�GRVHV�GH�1��$UJHQWD HW�DO�� ������.UDPEHUJHU HW�DO�� ������5RVVLQL�

HW�DO�� ������

'RVHV�QD�EDVH��NJ�1�KD���
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),*85$����4XDQWLGDGH�GH�QLWURJrQLR�DFXPXODGR�QD�SDUWH�DpUHD�QR�HVWiGLR�9��GR�
PLOKR� HP�UHODomR�jV�GRVHV�GH�1�DSOLFDGDV�QR�HVWiGLR�9�� )5� �)DL[D�
ULFD�  6LJQLILFDWLYR�D�S������

2XWUD� H[SOLFDomR SDUD� D� GLQkPLFD GR�1� DSOLFDGR p� TXH� WRGR� R�1� QmR� IRL�

DEVRUYLGR�SHOD�SODQWD��GHYLGR�j�DOWD�GRVH�DSOLFDGD�QD�VHPHDGXUD�H� GHVWD�PDQHLUD�

SRGH� WHU� VLGR SHUGLGR� SDUD� R� DPELHQWH� SRU�PHLR GD� OL[LYLDomR� H� YRODWLOL]DomR� $�

SURGXomR�GH�ELRPDVVD��WHRU�GH�1�QR�WHFLGR�H�D�TXDQWLGDGH�GH�1�DFXPXODGD�SHOD�

FXOWXUD�GR�PLOKR� IRUDP�DIHWDGDV�SHODV�GLIHUHQWHV�GRVHV�GH�1�GLVSRQLELOL]DGDV�QD�

VHPHDGXUD� (VVDV YDULDo}HV� PRVWUDP TXH� R� REMHWLYR� LQLFLDO� GH� FULDomR� GH�

YDULDELOLGDGH�QR�HVWiGLR�9��IRL�DWHQGLGR��'HVWD�PDQHLUD� R�DOJRULWPR�GHVHQYROYLGR

SRGH�VHU�XWLOL]DGR�FRP�D�ILQDOLGDGH�GH�UHGLVWULEXLU� GH�PDQHLUD�YDULDGD� D�GRVH�GH�1�

HP�FREHUWXUD�QR�HVWiGLR�9��GD�FXOWXUD�GR�PLOKR�

'RVHV�QD�EDVH��NJ�1�KD���
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������5HQGLPHQWR�GH�JUmRV�H�HILFLrQFLD�GR�XVR�GR�QLWURJrQLR��(81�

(P�UHODomR�jV�GRVHV�GH�1 DSOLFDGDV� R�TXH�VH�REVHUYD�p�TXH�R�DOJRULWPR�

QmR�FRQWHPSORX�D�QHFHVVLGDGH� WRWDO�GH�1�QHFHVViULD�SDUD� D�SURGXomR�GH�JUmRV�

GH��� W KD�� �����NJ�1�KD���� FRPR�SRGH�VHU�YLVWR�QD�7DEHOD����$SHQDV�HP�GXDV�

GRVHV�GH�1�DSOLFDGDV�QD�VHPHDGXUD��R�DOJRULWPR�UHFRPHQGRX�XPD�GRVH�SUy[LPD��

RX�VHMD��XPD�GRVH�WRWDO�GH�����NJ�1�KD���

(VVD�UHGXomR�QD�GRVH�UHFRPHQGDGD GH�1�SDUD�D�SURGXomR�GH�������NJ KD�

� SRGH�HVWDU�DVVRFLDGD D DOJXPD�OLPLWDomR�GR�DPELHQWH�GH�SURGXomR��$OpP�GLVVR��

SRGH�WHU�RFRUULGR�DWUDVR�QR�PDQHMR�GH�DSOLFDomR�GD�GRVH�GH�1�HP�FREHUWXUD��D�TXDO�

HVWDYD� SURJUDPDGD� SDUD� RFRUUHU� QR� HVWiGLR� YHJHWDWLYR� 9�� 3RUpP� GHYLGR� DR�

H[FHVVR�GH�FKXYD�QR�HVWiGLR�9���D�DSOLFDomR�GR�1�FRP�EDVH�QR�DOJRULWPR RFRUUHX�

QR� HVWiGLR�9���(VVH�DWUDVR�QD� DSOLFDomR� HVWi� UHODFLRQDGR� FRP�D� HILFLrQFLD� GRV�

tQGLFHV� GH� YHJHWDomR �SULQFLSDOPHQWH� R� 1'9,� HP� LGHQWLILFDU GLIHUHQoDV� QR�

GHVHQYROYLPHQWR�GDV�SODQWDV�

2 1'9,� p� IRUPDGR� SHOD� UHIOHFWkQFLD� GDV� EDQGDV� GR� 9 �YHUPHOKR�� H� ,93

�LQIUDYHUPHOKR SUy[LPR���VHQGR�FDOFXODGR�SHOD GD�IyUPXOD�1'9,� ��,93�9���,93���

9��� SURSRVWD� SRU�5RXVH HW� DO� �������� $� UHIOHFWkQFLD� GR� YHUPHOKR� �9�� DSUHVHQWD�

YDULDomR� DR� ORQJR� GR� FLFOR� GH� GHVHQYROYLPHQWR� GD� FXOWXUD�� VDEHQGR�VH� TXH� R�

YHUPHOKR� p� DEVRUYLGR� SHODV� FORURILODV� SDUD� R� SURFHVVR� IRWRVVLQWpWLFR� H� SHORV�

ILWRFURPRV�� UHVSRQViYHLV� SHOR� SURFHVVR� GH� IRWRSHUtRGR�� VHQGR� QHVWD� UHJLmR�

HQFRQWUDGDV�DV�FORURILODV�D�H�E��(VWD�UHJLmR�p�FDUDFWHUL]DGD�FRPR�XPD�UHJLmR�GH�

PXLWD� DEVRUomR� H� SRXFD� UHIOHFWkQFLD� DR� ORQJR� GR� GHVHQYROYLPHQWR� GD� FXOWXUD��

'HVVD�IRUPD��FRP�R�LQFUHPHQWR�GR�ËQGLFH�GH�ÈUHD�)ROLDU��,$)���Ki�XP�DXPHQWR�QD�

DEVRUomR� QD� EDQGD� GR� YHUPHOKR� SHODV� FORURILODV�� UHGX]LQGR� D� UHIOHFWkQFLD� DWp� R�



��

PRPHQWR�HP�TXH� PHVPR�DSUHVHQWDQGR�XP�DOWR�,$)��QmR�VH�UHGX]�D�UHIOHFWkQFLD�

�*LWHOVRQ��������

4XDQGR� VH� DYDOLD� R� RXWUR� FRPSRQHQWH� GR� 1'9,�� R� LQIUDYHUPHOKR� �,93���

REVHUYD�VH�TXH�Ki�XPD�UHODomR�GH�LQFUHPHQWR�QD�VXD�UHIOHFWkQFLD��FRP�R�DXPHQWR�

GR� ,$)��2�TXH� MXVWLILFD�HVWH�FRPSRUWDPHQWR�p�TXH� FRPR�R� ,93 QmR� WHP�RX�WHP�

SRXTXtVVLPD�DEVRUomR�SHORV�SLJPHQWRV�GDV�SODQWDV��HVVH�FRPSULPHQWR�GH�RQGD�

DSUHVHQWD�DOWD�UHIOHFWkQFLD�GH�WRGD�D�HQHUJLD�LQFLGHQWH�VREUH�D�SODQWD��SHUPLWLQGR�

VXD�XWLOL]DomR��SRLV�R� ,93 HVWi� UHODFLRQDGR�FRP�DV�FDUDFWHUtVWLFDV�HVWUXWXUDLV�GR�

GRVVHO��ELRPDVVD���&RP�EDVH�QHVVDV�LQIRUPDo}HV��SRGH�VH�GHILQLU�TXH� D�SDUWLU�GR�

PRPHQWR�HP�TXH�VH�HVWDELOL]DU�D�UHIOHFWkQFLD�QR�YHUPHOKR� KDYHUi�D�VDWXUDomR�GR�

1'9,�� RX� VHMD�� R� tQGLFH� GHL[D� GH� VHU� VHQVtYHO� DRV� LQFUHPHQWRV� GH� ,$)� H�

FRQVHTXHQWHPHQWH��SDUD�D�UHIOHFWkQFLD�GR�,93 �*LWHOVRQ��������

2�UHQGLPHQWR�GH�JUmRV�GD�WHVWHPXQKD��TXH�QmR�UHFHEHX�GRVH�GH�1��IRL�GH�

����� NJ� KD���� VHQGR LQIHULRU� DR� WUDWDPHQWR� WUDGLFLRQDO� 3$'52 �0DQXDO� GH�

DGXEDomR�H�FDODJHP�� TXH�SURGX]LX������ NJ�KD���� QmR�DSUHVHQWDQGR�GLIHUHQoD�

VLJQLILFDWLYD�GR�DOJRULWPR�XWLOL]DGR�TXH�DSUHVHQWRX�SURGXWLYLGDGH PpGLD�GH�JUmRV�GH�

������ NJ� KD�� �7DEHOD� ���� 4XDQGR� DYDOLD� DV� GRVHV� WRWDLV� DSOLFDGDV� �EDVH� ��

FREHUWXUD��HQWUH�R�PpWRGR�WUDGLFLRQDO�3$'52 FRP�R�DOJRULWPR��REVHUYD�VH�TXH�R�

DOJRULWPR�SUHVFUHYHX�XPD�GRVH�PHQRU�GH�1�GR�TXH�R�UHFRPHQGDGR������NJ�1�KD�

���� VHQGR�TXH�R�PHVPR�PDQWHYH�RV SDWDPDUHV� GH UHQGLPHQWR�GH�JUmRV��(VVHV�

UHVXOWDGRV� VmR� HQFRQWUDGRV� QD� OLWHUDWXUD� FRPSURYDQGR� TXH� D� XWLOL]DomR� GH�

DOJRULWPRV�SDUD�D�DGXEDomR�HP�FREHUWXUD�DX[LOLD�QD�PDQXWHQomR�RX�LQFUHPHQWR�GR�

UHQGLPHQWR�GH�JUmRV��FRP�D�UHGXomR�GD�GRVH�GH�1��7KRPSVRQ HW�DO�� ������)UDQ]HQ

HW�DO�� ������
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7$%(/$����7UDWDPHQWRV�GH�1�DSOLFDGRV�QD�EDVH H�GRVHV�DSOLFDGDV�HP�FREHUWXUD�H�
VXD�UHODomR�FRP�R�UHQGLPHQWR�GH�JUmRV�GH�PLOKR�H�R�XVR�HILFLHQWH�GR�
1�

7UDWDPHQWR
DSOLFDGRV�9��
�NJ�1�KD����

'RVH�GH�
FREHUWXUD�
�NJ�1�KD���

'RVH�
WRWDO
�NJ�1�
KD���

8VR�GR�
1ð

(ILFLrQFLD�
GR�8VR�GR�

1ñ

5HQGLPHQWR�
GH�JUmRV
�NJ�KD���

� ��� ��� ���� ���� ������
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��� ��� ����QV ����QV ������ $

3$'52 ��� ��� ����QV ����QV ������ $
7HVWHPXQKD � � ���� ���� ����� %

&9���� ��� ��� ��� ���� ���
/HWUDV�PDL~VFXODV�VmR�FRPSDUDGDV�HQWUH�D�PHVPD�FXOWLYDU�� SHOR� WHVWH�GH�
7XNH\��D����GH�SUREDELOLGDGH��QV QmR�VLJQLILFDWLYR�D�S�������&9� �&RHILFLHQWH�
GH�YDULDomR� ��3DUD�WRGDV�DV�GRVHV�1�DSOLFDGDV�QD�EDVH IRUDP�DGLFLRQDGDV�
QD�VHPHDGXUD����NJ�1�KD����HP�IXQomR�GD�IRUPXODomR�GR�IHUWLOL]DQWH� ��8VR�
GR�1  �NJ�GH�JUmR�NJ�GH�1��� (81  �(ILFLrQFLD�GR�8VR�GR�1�

4XDQGR�VH�DYDOLRX�R�XVR�GR�1�H�VXD�HILFLrQFLD��REVHUYRX�VH�TXH�DV�SODQWDV�

TXH�DSUHVHQWDUDP�XP�PDLRU�,61�QR�PRPHQWR�GD�DGXEDomR�GH�FREHUWXUD�IRUDP�DV�

TXH�DSUHVHQWDUDP�PHOKRU�UHVSRVWD�SURGXWLYD��DOFDQoDQGR�RV�PDLRUHV�UHQGLPHQWRV�

������� H������� NJ�KD����UHVSHFWLYDPHQWH�GRV�WUDWDPHQWRV�TXH�UHFHEHUDP�����H�

����NJ�1�KD�� QR�HVWiGLR�9����'D�PHVPD�IRUPD��DV�PHOKRUHV�H�PDLRUHV�HILFLrQFLDV�

GR� XVR� GR�1� SHOR�PLOKR� IRUDP�SDUD� RV�PHVPRV� WUDWDPHQWRV��3DUD� R� XVR� GR�1��

REWHYH�VH� SDUD� FDGD� NJ� GH� 1� DSOLFDGR� SURGX]LX�VH� ���� NJ� GH� JUmRV�� QmR�

GLIHUHQFLDQGR�GR�WUDWDPHQWR�3$'52��3DUD�D�HILFLrQFLD�DJURQ{PLFD�GR�1��RFRUUHX�

UHVSRVWD� VHPHOKDQWH�� VHQGR� TXH� KRXYH� HILFLrQFLD� Pi[LPD� GH� ���� SDUD� R�

WUDWDPHQWR�3$'52 �7DEHOD����
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��� $SULPRUDPHQWR GR�DOJRULWPR�SDUD�D�VDIUD�DJUtFROD����������

&RP� D� XWLOL]DomR� GR� SULPHLUR� DOJRULWPR� GHVHQYROYLGR� D� SDUWLU� GRV� GDGRV�

UHSRUWDGRV� SRU� 9LDQ �������� REVHUYRX�VH� TXH� DOJXQV� DMXVWHV� QHFHVVLWDP� VHU

UHDOL]DGRV� SDUD� XPD� PHOKRU� UHVSRVWD� GD� FXOWXUD�� 2V� DMXVWHV� UHDOL]DGRV� IRUDP�

DGDSWDo}HV�QD�IRUPD�GH�UHFRPHQGDU�DV�GRVHV�GH�1�HP�IXQomR�GR�,61��)LJXUD ����

2V�DMXVWHV�IRUDP�EDVHDGRV�QR�DOJRULWPR�GHVHQYROYLGR�SDUD�D�FXOWXUD�GR�PLOKR�GH�

VHJXQGD� VDIUD� QR�0DWR�*URVVR� �07�� SRU�6KLUDWVXFKL HW� DO�� ��������(VVHV�QRYRV�

DMXVWHV� VHJXLUDP� D� PHVPD� DERUGDJHP� ODUJDPHQWH� XWLOL]DGD� QRV� DOJRULWPRV�

GHVHQYROYLGRV�QD�(XURSD�H�QRV�(VWDGRV�8QLGRV��TXH�p�D�XWLOL]DomR�GH�XPD�IDL[D�GH�

UHIHUrQFLD��)5��H�R�HPSUHJR�GR�tQGLFH�GH�VXILFLrQFLD�GR�QLWURJrQLR��,61���6FKHSHUV

HW�DO�� �������$V�HWDSDV�GHVHQYROYLGDV SDUD�UHDOL]DU�RV�DMXVWHV�QR�DOJRULWPR�IRUDP�

DV�VHJXLQWHV�

��± 'HWHUPLQRX�VH�D QHFHVVLGDGH�GH�1�SHOD�FXOWXUD�GR�PLOKR�SDUD�DWLQJLU�XP�

SRWHQFLDO�SURGXWLYR�GH��������NJ�KD����6HJXQGR�R�0DQXDO�GH�DGXEDomR�H�FDODJHP�

SDUD� R� 56� H� 6&� �&RPLVVmR����� ������� SDUD� DWLQJLU� WDO� SRWHQFLDO� SURGXWLYR� Ki�

QHFHVVLGDGH�GH�DSOLFDomR�GH�����NJ�GH�1�KD���

��± 2�VHJXQGR�IDWRU�XWLOL]DGR�IRL D�VHQVLELOLGDGH�GRV�VHQVRUHV�GH�YHJHWDomR�

XWLOL]DGRV�SDUD�FDOFXODU�R�,61��XWLOL]DQGR�D�UHODomR�HQWUH�R�,61�H�DV�GRVHV�GH�1��$V�

GRVHV�GH�1�IRUDP DV�PHVPDV�XWLOL]DGDV�SUHYLDPHQWH����������������������H�)5�±

����NJ�GH�1�KD����

��± 2�WHUFHLUR�SDVVR�IRL DYDOLDU�D�GLIHUHQoD�HQWUH�D�QHFHVVLGDGH�GH�DGXEDomR�

QLWURJHQDGD�HP�FREHUWXUD�SDUD�FRPSOHPHQWDU�D�GRVH�QHFHVViULD�SDUD�DWLQJLU�D�GRVH�

GH�����NJ�GH�1�KD����D�TXDO�IRL GHILQLGD�D�SDUWLU�GR�,61��)LJXUD�����VHQGR�UHODFLRQDGDV



��

DV�GRVHV ��������������������H�����NJ�GH�1�KD����FRP�R�tQGLFH�GH�VXILFLrQFLD�GH�1��

SDUD�TXH�VH�HVWDEHOHoD�XP�PRGHOR�GH�DSOLFDomR�GH�1�HP�FREHUWXUD�HP�IXQomR�GR�

tQGLFH�,61�

$R� FRQWUiULR� GR� DOJRULWPR� XWLOL]DGR� QD� VDIUD� DJUtFROD� ����������� HVVH�

DOJRULWPR� REMHWLYD� SUHVFUHYHU� D� GRVH� QHFHVViULD� ����� NJ� GH�1� KD���� SDUD� TXH� R�

SRWHQFLDO�SURGXWLYR�VHMD�DOFDQoDGR��$OpP�GLVVR��UHVVDOWD�VH�TXH�HVVD�GRVH�GH�1�p�

UHFRPHQGDGD�SDUD�ODYRXUDV�RQGH�D�GHILFLrQFLD�KtGULFD�QmR�VHMD�OLPLWDQWH�

),*85$����$OJRULWPR�GH�UHFRPHQGDomR�GH�QLWURJrQLR�HP�FREHUWXUD��DGDSWDGR�SDUD�
D�FXOWXUD�GR�PLOKR�SDUD�D�VDIUD�DJUtFROD�����������

1D�)LJXUD�� VmR�DSUHVHQWDGRV�DOJXQV�DOJRULWPRV�GH�UHFRPHQGDomR�GH�1�HP�

WHPSR�UHDO�H�D�WD[D�YDULDGD��DPSODPHQWH�XWLOL]DGRV�QRV�(VWDGRV�8QLGRV��(8$��H�QR�

%UDVLO��FRPSDUDGRV�FRP�R�DOJRULWPR�GHVHQYROYLGR�QHVWH�WUDEDOKR�

6RODUL HW�DO� �������H�+ROODQG 	�6FKHSHUV ������� GHVHQYROYHUDP�DOJRULWPRV�

GH�UHFRPHQGDomR�GH�1�D�WD[D�YDULDGD�SDUD�D�FXOWXUD�GR�PLOKR�XWLOL]DQGR�R�VHQVRU�

GH�YHJHWDomR�63$'��6RODUL HW�DO����������XWLOL]DQGR�R�FORURILO{PHWUR�63$'�H�R�,61��

ËQGLFH�GH�6XILFLrQFLD�GH�1��,61�

���� ���� ���� ���� ���� ���� ���� ���� ����
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GHPRQVWUDUDP XP�GHFUpVFLPR�QD�UHFRPHQGDomR�GH�1�D�SDUWLU�GR�,61�GH�����DWp�R�

YDORU�GH�������DSUHVHQWDQGR�GRVH�LQLFLDO�GH�����NJ�GH�1�KD����+ROODQG 	�6FKHSHUV

������� XWLOL]DUDP D� PHVPD� OyJLFD� GH� GHVHQYROYLPHQWR� GR� DOJRULWPR�� SRUpP�

PRGLILFDQGR�VH� R� DPELHQWH� SURGXWLYR� +RXYH� XPD� DOWHUDomR� QD� GRVH� SUHVFULWD��

LQLFLDQGR�FRP�GRVH�SUy[LPD�GH�����NJ�GH�1�KD�� SDUD�R�,61�GH�������REWHQGR�VH

XPD�UHGXomR�QD�GRVH�UHFRPHQGDGD�TXDQGR�R�,61�FKHJDU�SUy[LPR�D�����

2�DOJRULWPR�SURSRVWR SRU�6KLUDWVXFKL HW�DO���������IRL�GHVHQYROYLGR�SDUD�DV�

FRQGLo}HV� HGDIRFOLPiWLFDV� GR� FHUUDGR� EUDVLOHLUR�� OHYDQGR� HP� FRQVLGHUDomR� XP�

UHQGLPHQWR�PpGLR�GH�JUmRV GH�������NJ�KD����3DUD�HVVH�DOJRULWPR� RV�YDORUHV�GH�

,61�IRUDP�FDOFXODGRV�D�SDUWLU�GR�tQGLFH�GH�YHJHWDomR�1'9,��$�UHFRPHQGDomR�GD�

GRVH�GH�1�LQLFLD�FRP�R�,61�GH�������FRP�XPD�GRVH�GH�����NJ�GH�1�KD����VHQGR�

UHGX]LQGR�D�]HUR DWp�R�,61�GH������

2�DOJRULWPR�GHVHQYROYLGR� QR�SUHVHQWH WUDEDOKR� WHP�SRU�REMHWLYR�REWHU�XP�

SRWHQFLDO�SURGXWLYR�GH��������NJ�KD����3DUD�R�GHVHQYROYLPHQWR�GHVVH�DOJRULWPR�

XWLOL]RX�VH� PHWRGRORJLD� VHPHOKDQWH� D� XWLOL]DGD� SRU� 6KLUDWVXFKL HW� DO�� ��������

HPSUHJDQGR R�1'9,�FRPR�R�tQGLFH�GH�YHJHWDomR�SDUD�FDOFXODU�R�,61��(P�IXQomR�

GR� DXPHQWR� GD� GRVH� GH� 1� D� VHU� UHFRPHQGDGD� H� GR� DPELHQWH� GH� SURGXomR��

DSUHVHQWD�YDORUHV�PDLRUHV�GH�GRVH�H�XP�DMXVWH�PDLV�ILQR��VHQGR�TXH��SDUD�R�,61�

GH������ D�GRVH�UHFRPHQGDGD�VHULD�GH�����NJ�GH�1�KD����REWHQGR�XPD�GRVH�Pi[LPD�

GH�����NJ�GH�1�KD�� SDUD�R�,61�GH������H� SRVWHULRUPHQWH� R�VHX�GHFUpVFLPR�DWp�R�

,61�GH������
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),*85$ ��� &RPSDUDomR� HQWUH� RV� GLIHUHQWHV� DOJRULWPRV� GH� UHFRPHQGDomR� GH�

QLWURJrQLR� HP� FREHUWXUD� GHVHQYROYLGRV� SDUD� D� FXOWXUD� GR� PLOKR�

FXOWLYDGD� QRV� (VWDGRV� 8QLGRV� �6RODUL�� ����� H� +ROODQG�� ������ H� QR�

%UDVLO��6KLUDWVXFKL� �����H�$OJRULWPR�SURSRVWR SRU�9LDQ�������

��� &21&/862

$� GRVH� UHFRPHQGDGD� SHOR� DOJRULWPR� PDQWHYH� R� PHVPR� UHQGLPHQWR� GH�

JUmRV�TXH�D�PHWRGRORJLD�GH�DGXEDomR� WUDGLFLRQDO��3$'52���SRUpP�R�DOJRULWPR�

DSUHVHQWRX�XPD UHGXomR�QD�GRVH�GH�QLWURJrQLR�GH�FREHUWXUD�GH���� NJ�1�KD���

2V�VHQVRUHV�GH�YHJHWDomR�XWLOL]DGRV�SDUD�SUHVFUHYHU�R�XVR�GR�DOJRULWPR�

SDUD� UHFRPHQGDomR� GH� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� H� HP� WD[D� YDULDGD�



��

IRUDP� HILFLHQWHV� SDUD� PDQXWHQomR� GR� SRWHQFLDO� SURGXWLYR� GR� PLOKR SDUD� DV�

FRQGLo}HV�HGDIRFOLPiWLFDV�GH�(OGRUDGR�GR�6XO��56��

��� 5()(5Ç1&,$6�%,%/,2*5È),&$6

$0$5$/��/�5��HW�DO��&RPSDULVRQ�RI�FURS�FDQRS\�UHIOHFWDQFH�VHQVRUV�XVHG�WR�LGHQWLI\�

VXJDUFDQH�ELRPDVV�DQG�QLWURJHQ�VWDWXV��3UHFLVLRQ�$JULFXOWXUH��'RUGUHFKW��Y�����

S���±���������

$5*(17$��*��HW�DO��$GXEDomR�QLWURJHQDGD�HP�PLOKR�SHOR�PRQLWRUDPHQWR�GR�QtYHO�

GH�QLWURJrQLR�QD�SODQWD�SRU�PHLR�GR�FORURILO{PHWUR��5HYLVWD�%UDVLOHLUD�GH�&LrQFLD

GR�6ROR��&DPSLQDV� Y�����S����±����������

%$5.(5�� '�:��� 6$:<(5�� -�(�� 8VLQJ� DFWLYH� FDQRS\� VHQVRUV� WR� TXDQWLI\� FRUQ�

QLWURJHQ�VWUHVV�DQG�QLWURJHQ�DSSOLFDWLRQ�UDWH� $JURQRP\�-RXUQDO��0DGLVRQ� Y������

S���������������

%(5*$0$6&+,��+��HW�DO�&OLPD�GD�(VWDomR�([SHULPHQWDO�GD�8)5*6�H�UHJLmR�GH

DEUDQJrQFLD��3RUWR�$OHJUH��8)5*6�����������S�

%5('(0(,(5��&���9,$1��$�/���3,5(6��-�/�)��$SOLFDomR�GH�QLWURJrQLR�HP� WHPSR�

UHDO��PRGHORV�H�DSOLFDo}HV��,Q��6$17,��$�/��HW�DO��$JULFXOWXUD�GH�SUHFLVmR�QR�5LR�

*UDQGH�GR�6XO��6DQWD�0DULD��&(632/��������S���������
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%86+21*�� -�7�� HW� DO��(YDOXDWLRQ� RI�PLG�VHDVRQ� VHQVRU� EDVHG�QLWURJHQ� IHUWLOL]HU�

UHFRPPHQGDWLRQV� IRU� ZLQWHU� ZKHDW� XVLQJ� GLIIHUHQW� HVWLPDWHV� RI� \LHOG� SRWHQWLDO��

3UHFLVLRQ�$JULFXOWXUH��'RUGUHFKW��Y������S����±����������

&,$03,77,�� ,�$���9<1��7�-��*UDLQ�QLWURJHQ�VRXUFH�FKDQJHV�RYHU� WLPH� LQ�PDL]H��D�

UHYLHZ��&URS�6FLHQFH��0DGLVRQ��Y�����S���������������

&,$03,77,�� ,�$��� 9<1�� 7�-�� 3K\VLRORJLFDO� SHUVSHFWLYHV� RI� FKDQJHV� RYHU� WLPH� LQ�

PDL]H�\LHOG�GHSHQGHQF\�RQ�QLWURJHQ�XSWDNH�DQG�DVVRFLDWHG�QLWURJHQ�HIILFLHQFLHV��D�

UHYLHZ��)LHOG�&URSV�5HVHDUFK��$PVWHUGDP��Y������S�������������

&5$,1��-���257,=�021$67(5,2��,���5$81��%��(YDOXDWLRQ�RI�D�UHGXFHG�FRVW�DFWLYH�

1'9,�VHQVRU�IRU�FURS�QXWULHQW�PDQDJHPHQW��-RXUQDO�RI�6HQVRUV��/RQGRQ� Y��������

>DUW�@��������������

'(//,1*(5��$�(���6&+0,'7�� -�3���%((*/(��'�%��'HYHORSLQJ�QLWURJHQ� IHUWLOL]HU�

UHFRPPHQGDWLRQV�IRU�FRUQ�XVLQJ�DQ�DFWLYH�VHQVRU��$JURQRP\�-RXUQDO��0DGLVRQ�

Y������S�����������������

(,7(/��-�8�+��HW�DO��&RPELQHG�VSHFWUDO�LQGH[�WR�LPSURYH�JURXQG�EDVHG�HVWLPDWHV�RI�

QLWURJHQ� VWDWXV� LQ� GU\ODQG� ZKHDW��$JURQRP\� -RXUQDO��0DGLVRQ� Y������ S�����±

�����������

)250$**,2��$�5���6$1&+(6��,�'��3HUVSHFWLYDV�IXWXUDV�GD�DJULFXOWXUD�%UDVLOHLUD�

H�PXQGLDO�� ,Q�� )250$**,2��$�5���6$1&+(6�� ,�'��6HQVRULDPHQWR� UHPRWR�HP�

DJULFXOWXUD��6mR�3DXOR��2ILFLQD�GH�7H[WRV��������S�����������

)5$1=(1�� '�� HW� DO�� $OJRULWKPV� IRU� LQ�VHDVRQ� QXWULHQW� PDQDJHPHQW� LQ� FHUHDOV��

$JURQRP\�-RXUQDO��0DGLVRQ��Y������S�����������
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*,7(/621��$�$��:LGH�G\QDPLF�UDQJH�YHJHWDWLRQ�LQGH[�IRU�UHPRWH�TXDQWLILFDWLRQ�RI�

ELRSK\VLFDO�FKDUDFWHULVWLFV�RI�YHJHWDWLRQ��-RXUQDO�3ODQW�3K\VLRORJ\��-HQD��Y������

S���������������

+2//$1'��.�+���6&+(3(56��-�6��'HULYDWLRQ�RI�D�YDULDEOH�UDWH�QLWURJHQ�DSSOLFDWLRQ�

PRGHO� IRU� LQ�VHDVRQ� IHUWLOL]DWLRQ� RI� FRUQ�� $JURQRP\� -RXUQDO�� 0DGLVRQ�� Y������

S�����������������

+21*��6�'��HW�DO��&RPSDULVRQ�RI�JURXQG�EDVHG�UHPRWH�VHQVRUV�IRU�HYDOXDWLRQ�RI�

FRUQ�ELRPDVV�DIIHFWHG�E\�QLWURJHQ�VWUHVV��&RPPXQLFDWLRQV�LQ 6RLO�6FLHQFH�DQG�

3ODQW�$QDO\VLV��1HZ�<RUN��Y�����S�����±�����������

+8$1*��0�� HW� DO�� ,PSDFW� RI� WHPSHUDWXUH� FKDQJHV�RQ� HDUO\�ULFH� SURGXFWLYLW\� LQ� D�

VXEWURSLFDO�HQYLURQPHQW�RI�&KLQD��)LHOG�&URSV 5HVHDUFK��$PVWHUGDP� Y�������S��

��±���������

,3$*52��2EVHUYDo}HV�PHWHRUROyJLFDV�QR�HVWDGR�GR�5LR�*UDQGH�GR�6XO��3RUWR�

$OHJUH��,3$*52������������S���%ROHWLP�7pFQLFR�����

.,7&+(1��1�5��HW�DO��*URXQG�EDVHG�FDQRS\�UHIOHFWDQFH�VHQVLQJ�IRU�YDULDEOH�UDWH�

QLWURJHQ�FRUQ�IHUWLOL]DWLRQ��$JURQRP\�-RXUQDO��0DGLVRQ��Y������S���±���������

.5$0%(5*(5��%��HW�DO��(IIHFWV�RI�FRYHU�RQ�VRLO�PLQHUDO�QLWURJHQ�DQG�RQ�WKH�\LHOG�

DQG�QLWURJHQ�FRQWHQW�RI�PDL]H��(XURSHDQ�-RXUQDO�RI�$JURQRP\��$PVWHUGDP� Y�����

S����±����������

/2)721�� -�� HW� DO�� (VWLPDWLQJ� VXJDUFDQH� \LHOG� SRWHQWLDO� XVLQJ� DQ� LQ�VHDVRQ�

GHWHUPLQDWLRQ� RI� QRUPDOL]HG� GLIIHUHQFH� YHJHWDWLYH� LQGH[�� 6HQVRUV�� %DVHO�� Y�����

S�����±�����������



��

027$�� 0�5�� HW� DO�� )RQWHV� HVWDELOL]DGDV� GH� QLWURJrQLR� FRPR� DOWHUQDWLYD� SDUD�

DXPHQWDU�R� UHQGLPHQWR�GH�JUmRV�H�D�HILFLrQFLD�GH�XVR�GR�QLWURJrQLR�SHOR�PLOKR��

5HYLVWD�%UDVLOHLUD�GH�&LrQFLD�GR�6ROR��&DPSLQDV� Y�����S����±����������

086&+,(77,�3,$1$$��0�'�3��HW� DO��8VLQJ�VLWH�VSHFLILF�QLWURJHQ�PDQDJHPHQW� LQ�

UDLQIHG�FRUQ�WR�UHGXFH�WKH�ULVN�RI�QLWUDWH�OHDFKLQJ��$JULFXOWXUDO�:DWHU�0DQDJHPHQW��

$PVWHUGDP� Y������S���±��� �����

5$81��:�5�� HW� DO��2SWLFDO� VHQVRU�EDVHG�DOJRULWKP� IRU� FURS� QLWURJHQ� IHUWLOL]DWLRQ��

&RPPXQLFDWLRQV�LQ�6RLO�6FLHQFH�DQG�3ODQW�$QDO\VLV��1HZ�<RUN��Y�����S������

�����������

5(81,2� 7e&1,&$� $18$/� '(�0,/+2�� ����� 5(81,2� 7e&1,&$� $18$/� '(�

625*2�������������3HORWDV��56���,QGLFDo}HV�WpFQLFDV�SDUD�R�FXOWLYR�GH�PLOKR�H�

GH�VRUJR�QR�5LR�*UDQGH�GR�6XO�� VDIUDV�����������H������������%UDVtOLD��')��

(0%5$3$������������S�

5,7&+,(�� 6�:��� +$1:$<�� -�-��� %(1621�� *�2�� +RZ� D� FRUQ� SODQW� GHYHORSV�

$PHV�� ,RZD� 6WDWH� 8QLYHUVLW\� RI� 6FLHQFH� DQG� 7HFKQRORJ\�� ������ ��� S�� �6SHFLDO�

5HSRUW������

52%(576�� '�)�� HW� DO��:LOO� YDULDEOH� UDWH� QLWURJHQ� IHUWLOL]DWLRQ� XVLQJ� FRUQ� FDQRS\�

UHIOHFWDQFH�VHQVLQJ�GHOLYHU�HQYLURQPHQWDO�EHQHILWV"�$JURQRP\�-RXUQDO��0DGLVRQ��

Y������S�������������

5266,1,��0�$��HW DO��&RQWULEXWLRQ�RI�WKH�HDUO\�HVWDEOLVKHG�SODQW�KLHUDUFKLHV�WR�PDL]H�

FURS�UHVSRQVHV�WR�1�IHUWLOL]DWLRQ��)LHOG�&URSV�5HVHDUFK��$PVWHUGDP� Y������S����±

����������



��

5286(��-�:��HW�DO��0RQLWRULQJ YHJHWDWLRQ�V\VWHPV�LQ�WKH�JUHDW�SODLQV�ZLWK (576��

,Q��($57+�5(6285&(6�7(&+12/2*<�6$7(//,7(���6<0326,80������������

:DVKLQJWRQ��'�&� 3URFHHGLQJV��� :DVKLQJWRQ��'�&���1$6$��*RGGDUW�6SDFH�)OLJKW�

&HQWHU��������Y����S���������

6&+(3(56�� -�6�� HW� DO�� &RPSDULVRQ� RI� FRUQ� OHDI� QLWURJHQ� FRQFHQWUDWLRQ� DQG�

FKORURSK\OO�PHWHU� UHDGLQJV��&RPPXQLFDWLRQV� LQ 6RLO� DQG�3ODQW�$QDO\VLV��1HZ�

<RUN��Y�����S�����±�����������

6+$1$+$1��-�)��HW�DO��5HVSRQVLYH� LQ�VHDVRQ�QLWURJHQ�PDQDJHPHQW� IRU�FHUHDOV��

&RPSXWHUV�DQG�(OHFWURQLFV�LQ $JULFXOWXUH��1HZ�<RUN��Y�����S�������������

6+,5$768&+,�� /�6�� HW� DO�� $OJRULWPR� SDUD� DSOLFDomR� GH� GRVHV� YDULiYHLV� GH�

QLWURJrQLR�HP�WHPSR�UHDO�SDUD�SURGXomR�GH�PLOKR�VDIUD�H�VDIULQKD�QR�FHUUDGR��,Q��

%(51$5',��$�&��GH��&��HW�DO��$JULFXOWXUD�GH�SUHFLVmR�� UHVXOWDGRV�GH�XP�QRYR�

ROKDU��%UDVtOLD��(0%5$3$��������S����������

62/$5,��)��HW�DO��$Q�DFWLYH�VHQVRU�DOJRULWKP�IRU�QLWURJHQ�UHFRPPHQGDWLRQV�EDVHG�

RQ� D� FKORURSK\OO� PHWHU� DOJRULWKP��$JURQRP\� -RXUQDO�� 0DGLVRQ�� Y������ S������

�����������

675(&.��(�9���.$03)��1���'$/02/,1��5�&�'��6RORV�GR�5LR�*UDQGH�GR�6XO�

3RUWR�$OHJUH��(0$7(5�56������������S�

7$*$5$.,6�� $�&��� .(77(5,1*6�� 4�0�� 3UR[LPDO� VHQVRU�EDVHG� DOJRULWKP� IRU�

YDULDEOH� UDWH� QLWURJHQ� DSSOLFDWLRQ� LQ� PDL]H� LQ� QRUWKHDVW� 8�6�$�� &RPSXWHUV� DQG

(OHFWURQLFV�LQ�$JULFXOWXUH��1HZ�<RUN��Y������S���������������



��

7('(6&2��0��-��HW�DO��$QiOLVH�GH�VROR��SODQWDV�H�RXWURV�PDWHULDLV����HG� 3RUWR�

$OHJUH��'HSDUWDPHQWR�GH�6RORV�GD�8)5*6������������S���%ROHWLP�7pFQLFR�GH�6RORV��

���

7+203621��/�-��HW�DO��0RGHO�DQG�VHQVRU�EDVHG�UHFRPPHQGDWLRQV�DSSURDFKHV�IRU�

LQ�VHDVRQ� QLWURJHQ� PDQDJHPHQW� LQ� FRUQ�� $JURQRP\� -RXUQDO�� 0DGLVRQ�� Y������

S�����������������

752<-$&.��&��HW�DO��1LWURJHQ�IHUWLOL]DWLRQ�RQ�PDL]H�VRZLQJ��SODQW�JURZWK�DQG�VHHG�

YLJRU��$PHULFDQ�-RXUQDO�RI 3ODQW�6FLHQFHV��,UYLQH� Y����S���±���������

78%$f$�� %�6�� HW� DO�� $GMXVWLQJ� PLGVHDVRQ� QLWURJHQ� UDWH� XVLQJ� D� VHQVRU�EDVHG�

RSWLPL]DWLRQ�DOJRULWKP�WR�LQFUHDVH�XVH�HIILFLHQF\�LQ�FRUQ��-RXUQDO�RI�3ODQW�1XWULWLRQ��

/RQGRQ� Y�����S�����±�����������

7855$��0�$��0DQHMR�GR�QLWURJrQLR�HP�FXOWLYDUHV�GH�WULJR�EDVHDGR�QR�tQGLFH�

GH� YHJHWDomR� SRU� GLIHUHQoD� QRUPDOL]DGD� �QGYL��� ������ ��� I�� 'LVVHUWDomR

�0HVWUDGR�HP�)LWRWHFQLD��± )DFXOGDGH�GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�5LR

*UDQGH�GR�6XO��3RUWR�$OHJUH�������

9$59(/�� *�(�� HW� DO�� $Q� DOJRULWKP IRU� FRUQ� QLWURJHQ� UHFRPPHQGDWLRQV� XVLQJ� D�

FKORURSK\OO� PHWHU� EDVHG� VXIILFLHQF\� LQGH[�� $JURQRP\� -RXUQDO�� 0DGLVRQ� Y�����

S����±����������

9,$1��$��/��6HQVRUHV�GH�YHJHWDomR�SDUD�HVWLPDWLYD�LQ�VLWX�SRWHQFLDO�SURGXWLYR�

QD� FXOWXUD� GR�PLOKR�� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� ± 3URJUDPD� GH� 3yV�

*UDGXDomR� HP� )LWRWHFQLD�� 8QLYHUVLGDGH� )HGHUDO� GR� 5LR� *UDQGH� GR� 6XO�� 3RUWR�

$OHJUH�������



��

<,1�� ;�� HW� DO�� ,Q�VHDVRQ� SUHGLFWLRQ� RI� FRUQ� \LHOG� XVLQJ� SODQW� KHLJKW� XQGHU� PDMRU�

SURGXFWLRQ�V\VWHPV��$JURQRP\�-RXUQDO��0DGLVRQ� Y������S����±����������



��

� &$3Ë78/2�,,,

02'(/2�3$5$�5(&20(1'$d2�'(�$'8%$d2�1,752*(1$'$�(0�
&2%(5785$�1$�&8/785$�'2�75,*2�87,/,=$1'2�6(1625�'(�

9(*(7$d2



��

����,1752'8d2

$� UHFRPHQGDomR�GH�DGXEDomR�QLWURJHQDGD�SDUD�D�FXOWXUD�GR� WULJR�QR�5LR�

*UDQGH�GR�6XO��56��H�6DQWD�&DWDULQD��6&��p�GHILQLGD�HP�IXQomR�GR�WHRU�GH�PDWpULD�

RUJkQLFD�QR�VROR� GD�FXOWXUD�DQWHFHVVRUD�H�GD�H[SHFWDWLYD�GH�UHQGLPHQWR�GH�JUmRV�

�5(81,2���������(VWD�IRUPD�WUDGLFLRQDO�GH�UHFRPHQGDU�QLWURJrQLR�HP�FREHUWXUD�D�

WD[D�IL[D�GHVFRQVLGHUD�D�YDULDELOLGDGH�HVSDFLDO�GR�FUHVFLPHQWR�GDV�SODQWDV��D�TXDO�

p� SURPRYLGD� SHORV� GLIHUHQWHV� WLSRV� GH� VROR�� PLQHUDOL]DomR� GD�PDWpULD� RUJkQLFD��

YDULDo}HV�GH�UHOHYR��YDULDELOLGDGH�GH�GLVWULEXLomR�GH�SDOKD�GD�FXOWXUD�DQWHFHVVRUD��

HQWUH�RXWURV��$PDGR��������

1HVWH�VHQWLGR��GLIHUHQWHV�IRUPDV�GH�UHFRPHQGDomR�RX�GH�UHGLVWULEXLomR�GR�

QLWURJrQLR��1��DSOLFDGR�HP�FREHUWXUD�SUHFLVDP�VHU�GHVHQYROYLGDV��2�DXPHQWR�GD�

HILFLrQFLD�GR�XVR�GR�1�SHOD�FXOWXUD�GR�WULJR�SHOR�DMXVWH�GD�DGXEDomR�QLWURJHQDGD�

HP�IXQomR�GD�GHPDQGD�QXWULFLRQDO�GDV�SODQWDV�H�GD�H[SHFWDWLYD�GH�UHQGLPHQWR�GH�

JUmRV�GD�FXOWXUD��OHYDQGR�HP�FRQVLGHUDQGR�D�YDULDELOLGDGH�HVSDFLDO�GDV�SODQWDV��p�

XPD� IRUPD� YLiYHO� H� SUiWLFD� GH� VH� REWHU� JDQKRV� SURGXWLYRV� H� VXVWHQWiYHLV� QD�

DJULFXOWXUD��5REHUVRQ��������%UHGHPHLHU HW�DO�� ������7XUUD��������

3DUD�UHDOL]DU�D�UHFRPHQGDomR�GH�1�HP�IXQomR�GD�GHPDQGD�QXWULFLRQDO�GDV

SODQWDV��DOJXQV�PRGHORV�IRUDP�GHVHQYROYLGRV�SDUD�TXH�DV�DSOLFDo}HV�D�WD[D�YDULDGD�

SXGHVVHP� VH� WRUQDU� XPD� UHDOLGDGH�� (VVHV� DOJRULWPRV� OHYDP� HP� FRQVLGHUDomR�

YDULiYHLV�FRPR�D�GLVSRQLELOLGDGH�GH�1�QR�VROR��FRQGLo}HV�PHWHRUROyJLFDV��HVWiGLR�

GH� GHVHQYROYLPHQWR� GD� FXOWXUD�� FRQWH~GR� GH� FORURILOD�� GHPDQGD� QXWULFLRQDO� H� R�

SRWHQFLDO� SURGXWLYR� �)ORZHUV HW� DO�� ������5DXQ HW�DO�� ������9DUYHO HW�DO�� ������



��

6KDQDKDQ HW� DO�� ������6KLUDWVXFKL HW� DO�� ����� 6FKPLGW HW�DO�� ������+ROODQG 	�

6FKHSHUV��������

3RUpP�� D� GLILFXOGDGH� HP� WUDEDOKDU� D� FDPSR� FRP� DV� LQ~PHUDV� YDULiYHLV�

QHFHVViULDV� SDUD� YLDELOL]DU� R� XVR� GHVVHV� DOJRULWPRV� JHURX� D� QHFHVVLGDGH� GH�

GHVHQYROYHU� DOJRULWPRV� PDLV� VLPSOHV� H� SUiWLFRV�� $OJXQV� WUDEDOKRV� Mi� IRUDP�

GHVHQYROYLGRV� SDUD� DV� FXOWXUDV� GD� FDQD�GH�Do~FDU�� DOJRGmR� H� PLOKR� SDUD� DV�

FRQGLo}HV�HGDIRFOLPiWLFDV�GR�FHUUDGR�EUDVLOHLUR��$PDUDO 	�0ROLQ��������6KLUDWVXFKL

HW�DO�� ������6KLUDWVXFKL HW�DO�� ������7UHYLVDQ���������'HVWD�IRUPD��HQWHQGH�VH�TXH�

D�LPSOHPHQWDomR�H�D�XWLOL]DomR�GRV�DOJRULWPRV�RFRUUHUmR�D�SDUWLU�GD�IDFLOLGDGH�GH�

XVR�GRV�PHVPRV��/pRQ���������DOpP�GH�HVWDUHP�FDOLEUDGRV�H�YDOLGDGRV�SDUD�DV�

FRQGLo}HV�HGDIRFOLPiWLFDV�GD�UHJLmR�VXO�GR�%UDVLO�

2�REMHWLYR�GHVWH�WUDEDOKR�IRL�GHVHQYROYHU�XP�DOJRULWPR�GH�IiFLO�DSOLFDomR�SDUD�

UHFRPHQGDomR� GD� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� HP� WULJR� HP� IXQomR� GD�

GHPDQGD� QXWULFLRQDO� GH� QLWURJrQLR� SHOD� FXOWXUD� QR� HVWiGLR� GH� VHLV� IROKDV�

FRPSOHWDPHQWH� H[SDQGLGDV�� XVDQGR� R� ËQGLFH� GH� YHJHWDomR� SRU� GLIHUHQoD�

QRUPDOL]DGD��1'9,��PHGLGR�SRU�VHQVRU�DWLYR�GH�YHJHWDomR�

����0$7(5,$/�(�0e72'26

2� WUDEDOKR� D� FDPSR� IRL FRQGX]LGR HP������ QD� (VWDomR� ([SHULPHQWDO� GD�

(PEUDSD� 7ULJR�� ORFDOL]DGD� QR� PXQLFtSLR� GH� &R[LOKD� �56��� UHJLmR� ILVLRJUiILFD� GR�

3ODQDOWR�0pGLR GR�(VWDGR�GR�5LR�*UDQGH�GR�6XO��SHUWHQFHQWH�j�5HJLmR�+RPRJrQHD�



��

GH�$GDSWDomR� GH� &XOWLYDUHV �� �5HXQLmR�� �������2� FOLPD� p� VXEWURSLFDO� GH� YHUmR�

~PLGR�TXHQWH��GR�WLSR�&ID��FRQIRUPH�D�FODVVLILFDomR�GH�.RSSHQ��,10(7���������FRP�

DOWLWXGH�PpGLD�GH�����PHWURV�DFLPD�GR�QtYHO�GR�PDU�

$� SUHFLSLWDomR� SOXYLDO� PpGLD� DQXDO� HP� &R[LOKD� p� GH� ������ PP� H� D�

WHPSHUDWXUD�PpGLD�PHQVDO�GR�DU�GR�PrV�PDLV�TXHQWH�p�GH����&�H�D�PpGLD�GR�PrV�

PDLV�IULR�p�GH������&��,10(7���������2�VROR�SUHGRPLQDQWH�QD�UHJLmR�p�FODVVLILFDGR�

FRPR� /DWRVVROR� 9HUPHOKR� 'LVWUyILFR� K~PLFR�� FDUDFWHUL]DGR� SRU� SRVVXLU� ERD�

GUHQDJHP��VHU�SURIXQGR�H�FRP�DSWLGmR�SDUD�FXOWLYRV�DQXDLV�GH�JUmRV��6WUHFN HW�DO��

������

$QWHV�GD� LQVWDODomR�GR�H[SHULPHQWR�� IRL UHDOL]DGD�DPRVWUDJHP�GH�VROR�QD�

iUHD� GH� HVWXGR�� QD� FDPDGD� GH� ����� FP�� $V� DPRVWUDV� IRUDP� DQDOLVDGDV� SHOR�

/DERUDWyULR� GH� $QiOLVHV� GH� 6RORV� GD� (PEUDSD� 7ULJR� H� RV UHVXOWDGRV� VmR�

DSUHVHQWDGRV�QD�7DEHOD���

7$%(/$����&DUDFWHUtVWLFDV� ItVLFDV�H�TXtPLFDV�GDV�DPRVWUDV�GH�VROR�UHWLUDGDV�GD�
iUHD�H[SHULPHQWDO�DQWHV�GD�LQVWDODomR�GR H[SHULPHQWR�

(PEUDSD�7ULJR�± &R[LOKD��56
$QR $UJLOD S+ 3 . 02� $O�� &D�� 0J�� 9�

� +�2 ���� PJ�GP�� � J�NJ�� ��������� FPROF GP�� ���� �
���� �� ��� ���� ��� �� ��� ��� ���� ��

� 02 PDWpULD�RUJkQLFD��� 9� �VDWXUDomR�GH�EDVHV�

3DUD�R�GHVHQYROYLPHQWR�GR�DOJRULWPR� RSWRX�VH�SRU�UHDOL]DU�D�VHPHDGXUD�GR�

WULJR�VRE�UHVWHYD��UHVtGXRV��GH�ODYRXUD�GH�VRMD��XPD�YH]�TXH�HVWH�p�R�VLVWHPD�GH�

VXFHVVmR�TXH�RFRUUH�FRP�PDLRU�IUHTXrQFLD�QRV (VWDGRV GR�56 H�6&��$�GHVVHFDomR�

GDV�iUHDV�DQWHV�GD�LPSODQWDomR�GRV�H[SHULPHQWRV�IRL�UHDOL]DGD�FRP�KHUELFLGD�GH�

DomR�WRWDO�D�EDVH�GH�JO\SKRVDWR����/�KD�� GH�SURGXWR�FRPHUFLDO� �5HXQLmR��������



��

$V�FXOWLYDUHV XWLOL]DGDV�IRUDP %56�3DUUXGR��%56�0DUFDQWH�H�7%,2�6RVVHJR��

7RGDV�DV�FXOWLYDUHV�XWLOL]DGDV�VmR�LQGLFDGDV�SDUD�FXOWLYR�QD�5HJLmR�+RPRJrQHD�GH�

$GDSWDomR�GH�&XOWLYDUHV����1D�7DEHOD����VmR�OLVWDGDV�DOJXPDV�FDUDFWHUtVWLFDV�GDV

FXOWLYDUHV�XWLOL]DGDV�QR�H[SHULPHQWR� 2V�FULWpULRV�GH�HVFROKD�GDV�FXOWLYDUHV�IRUDP�

GRLV��VHQGR TXH�R�SULPHLUR�FULWpULR�VH�FRQVLGHURX DV�FXOWLYDUHV�PDLV�FXOWLYDGDV�H�R�

VHJXQGR�FULWpULR�IRL�HP�IXQomR�GR�KiELWR�GH�FUHVFLPHQWR�

7$%(/$����'HVFULomR�GDV�FXOWLYDUHV�GH�WULJR�XWLOL]DGDV�

&XOWLYDU &LFORï 3RUWH
+iELWR�GH�

FUHVFLPHQWR
5+$&7ð &ODVVLILFDomR

%56�
3DUUXGR

��� 0pGLR (UHWR 56���H�� 3mR�0HOKRUDGRU

7%,2�
6RVVHJR

��� 0pGLR 6HPL�HUHWR

56���H����6&���H�
���35������H����63�
��H����06���H����
0*���*2���')�

3mR

%56�
0DUFDQWH

��� 0pGLR 6HPL�HUHWR
56���H����6&���H�

���35��
3mR

ï'LDV��ð�5HJLmR�KRPRJrQHD�GH�DGDSWDomR�GH�FXOWLYDUHV�GH�WULJR����������H����H�(VWDGRV��56��5LR�*UDQGH�

GR�6XO���6&��6DQWD�&DWDULQD���35��3DUDQi���63��6mR�3DXOR���06��0DWR�*URVVR�GR�6XO���0*��0LQDV�

*HUDLV���*2��*RLiV��H�')��'LVWULWR�)HGHUDO� �5HXQLmR�����������

$�GHQVLGDGH�GH�VHPHDGXUD�IRL�GH�����VHPHQWHV�DSWDV�P����VHQGR�UHDOL]DGD�

QD�SULPHLUD� VHPDQD�GH� MXQKR��&DGD�SDUFHOD IRL FRQVWLWXtGD�GH���� OLQKDV�GH� WUrV�

PHWURV�GH�FRPSULPHQWR��HVSDoDGDV�HP������P��$�DGXEDomR�GH�EDVH�IRL�GH�����NJ�

KD�� GH�3�2� H�����NJ�KD�� GH�.�2� 2V�WUDWRV�FXOWXUDLV�IRUDP�UHDOL]DGRV�VHJXQGR�DV�

LQGLFDo}HV�WpFQLFDV�SDUD�D FXOWXUD�GR�WULJR��5HXQLmR��������



��

����� 'HVHQYROYLPHQWR�GR DOJRULWPR

2� DOJRULWPR� SURSRVWR� QHVWH� WUDEDOKR� IRL� FULDGR� HP� IXQomR� GD� GHPDQGD�

QXWULFLRQDO� GH� QLWURJrQLR� SHOD� FXOWXUD� GR� WULJR� QR� HVWiGLR� GH� VHLV� IROKDV�

FRPSOHWDPHQWH�H[SDQGLGDV��3DUD�WDQWR��IRL�FRQVLGHUDGD�D�FXUYD�GH�DEVRUomR�GH�1�

SHOR�WULJR�SURSRVWD�SRU�:LHWK|OWHU ��������(VVD�FXUYD�VH�FDUDFWHUL]D�SHOD HOHYDGD�

DEVRUomR�GH�1�HQWUH�RV� HVWiGLRV� GH�DORQJDPHQWR� GRV�HQWUHQyV�H� HVSLJDPHQWR��

SRGHQGR�DWLQJLU�R�Pi[LPR�SUy[LPR�DRV�����GLDV�DSyV�D�HPHUJrQFLD�GDV�SODQWDV��

FRPR� SRGH� VHU� REVHUYDGR� QD� )LJXUD� ��� 3RUWDQWR�� XPD� DGXEDomR� QLWURJHQDGD�

DGHTXDGD� QR� SHUtRGR� DQWHULRU� D� HVVD� Pi[LPD� DEVRUomR� SHUPLWH� DGHTXDGD�

GLVSRQLELOLGDGH�GH�1�SDUD�R�FUHVFLPHQWR�GDV�SODQWDV�H�SDUD�D�GHILQLomR�GH�HOHYDGR�

SRWHQFLDO�SURGXWLYR�

),*85$����&XUYD GH�DEVRUomR�GH�QLWURJrQLR� SHOD� FXOWXUD� GR� WULJR�� DGDSWDGD�GH�
:LHWK|OWHU �������



��

$� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� HP� WULJR� p� UHFRPHQGDGD� SDUD� R�

HVWiGLR�GH�VHLV IROKDV FRPSOHWDPHQWH�H[SDQGLGDV��SRLV�p�R�PRPHQWR�TXH�DV�SODQWDV�

DSUHVHQWDP�D�PHOKRU�UHVSRVWD�j�DGXEDomR��'HVVD�IRUPD��R�HVWiGLR�GH�VHLV IROKDV�

RFRUUH�HQWUH����D����GLDV�DSyV�D�HPHUJrQFLD�GDV�SODQWDV�H��QHVWH�PRPHQWR��DV�

SODQWDV�Mi�GHYHUmR�WHU�DEVRUYLGR�XP�WRWDO�GH�DSUR[LPDGDPHQWH����D����NJ�1�KD����

SDUD� TXH� DOWRV� SRWHQFLDLV� SURGXWLYRV� SRVVDP� VHU� DOFDQoDGRV�� 'HVWD� IRUPD�� R�

DOJRULWPR�WHP�SRU�REMHWLYR�DSOLFDU�D�GRVH�UHFRPHQGDGD�SHOR�0DQXDO�GH�$GXEDomR�

H�&DODJHP SDUD�RV�(VWDGRV�GR�5LR�*UDQGH�GR�6XO�H�6DQWD�&DWDULQD �&RPLVVmR����

�������DGLFLRQDGD�GD�TXDQWLGDGH�GH�1�QHFHVViULD�SDUD�VXSULU�D�GHPDQGD�GD�SODQWD�

QHVWH�HVWiGLR��FRQVLGHUDQGR�R�SDGUmR�PRVWUDGR�QD�)LJXUD���

1HVWH�VHQWLGR��EXVFRX�VH�DYDOLDU�R�HIHLWR�GH�GLIHUHQWHV�GRVHV�GH�QLWURJrQLR�

DSOLFDGDV�QD�EDVH��FRP�R�LQWXLWR�GH�FULDU�YDULDELOLGDGH�LQLFLDO�QD�DEVRUomR�GH�1�SHODV�

SODQWDV��H��SRVWHULRUPHQWH��TXDQWLILFRX�VH�D�TXDQWLGDGH�GH�1�DFXPXODGD�QD�SDUWH�

DpUHD� GDV� SODQWDV�� $VVLP�� RV� SDVVRV� SDUD� D� FRQVWUXomR� GR� DOJRULWPR� IRUDP� RV�

VHJXLQWHV����± 7UDWDPHQWRV�GH�EDVH����± /HLWXUDV�FRP�VHQVRU�GH�YHJHWDomR�SDUD�

UHDOL]DU�DV�UHODo}HV�FRP�R�1'9,�H ��� 4XDQWLILFDomR GR�FRQWH~GR�GH�1�QR�WHFLGR��

RV�TXDLV�VmR�GHVFULWRV�D�VHJXLU�

2V�WUDWDPHQWRV�IRUDP�DORFDGRV�QR�GHOLQHDPHQWR�H[SHULPHQWDO�GH�EORFRV�DR�

DFDVR��FRP�SDUFHODV�VXEGLYLGLGDV�H�TXDWUR�UHSHWLo}HV��2V� WUDWDPHQWRV�XWLOL]DGRV�

WLYHUDP�R�REMHWLYR�GH�FULDU�YDULDELOLGDGH�QD�DEVRUomR�GH�1�QR�HVWiGLR�GH�VHLV�IROKDV�

FRPSOHWDPHQWH� H[SDQGLGDV�� FRP� R� LQWXLWR� GH� VLPXODU� D� UHDOLGDGH� HQFRQWUDGD� D

FDPSR��FULDQGR�DVVLP��GLIHUHQWHV�GHPDQGDV�SRWHQFLDLV�GH�QLWURJrQLR��3DUD�WDQWR��

IRUDP�XWLOL]DGDV�GRVHV�GH�QLWURJrQLR�DSOLFDGDV�QD�HPHUJrQFLD�GDV�SODQWDV��EDVH��

���������������H����NJ�1�KD�����DOpP�GH�WUDWDPHQWR�GHQRPLQDGR�GH ³3$'52´��RQGH�



��

IRUDP�DSOLFDGDV�DV� GRVHV� UHFRPHQGDGDV�SHOR�0DQXDO�GH�$GXEDomR�H�&DODJHP�

SDUD�RV�(VWDGRV�GR�56�H�6& �&RPLVVmR�����������QR�TXDO�IRL�DSOLFDGD�D�GRVH�GH����

NJ�KD�� GH�1�QD�EDVH��$�IRQWH�GH�1�XWLOL]DGD�IRL�XUHLD������GH�1��

2�VHJXQGR�SDVVR�VH�Gi�SHOD�OHLWXUD�GD�UHIOHFWkQFLD�GR�GRVVHO�YHJHWDWLYR FRP�

VHQVRU� ySWLFR� DWLYR� *UHHQ6HHNHU�� VHQGR� FDOFXODGR R tQGLFH� 1'9,� �ËQGLFH� GH�

YHJHWDomR�SRU�GLIHUHQoD�QRUPDOL]DGD�� 1RUPDOL]HG�'LIIHUHQFH�9HJHWDWLRQ�,QGH[���$V�

OHLWXUDV�IRUDP�UHDOL]DGDV FRP�R�HTXLSDPHQWR�SRVLFLRQDGR�SDUDOHODPHQWH�jV�OLQKDV�

GD�FXOWXUD��D�����P�DFLPD�GR�GRVVHO��)LJXUD�����VHQGR�DYDOLDGDV�DV�OLQKDV�FHQWUDLV

GD�SDUFHOD�

1R�HVWiGLR�GD�VH[WD�IROKD�FRPSOHWDPHQWH�H[SDQGLGD��(VFDOD�+DXQ���������

(VWiGLR���GD�HVFDOD�DGDSWDGD�GH�)HHNHV�	�/DUJH��(VFDOD ± /DUJH��������H�HVWiGLR�

���GD�HVFDOD�GH�=DGRNV� �(VFDOD�=DGRNV��&KDQJ 	�.RQ]DF�� ������ IRL� UHDOL]DGD�

DPRVWUDJHP�GH�ELRPDVVD�GD�SDUWH�DpUHD�GRV�GLIHUHQWHV�WUDWDPHQWRV��HP�WUrV�OLQKDV�

GH�����P�GH FRPSULPHQWR��WRWDOL]DQGR�iUHD�GH������Pð� 3RVWHULRUPHQWH��UHDOL]RX�VH�

D�TXDQWLILFDomR�GRV�WHRUHV�GH�1�DFXPXODGR�QR�WHFLGR�YHJHWDO��VHJXLQGR�R�PpWRGR�

.MHOGDKO��FRQIRUPH�GHVFULWR�SRU�7HGHVFR HW�DO�� ������� (P�XP�VHJXQGR�PRPHQWR��

PXOWLSOLFRX�VH�D�FRQFHQWUDomR�GH�1�QR�WHFLGR�SHOD�ELRPDVVD�VHFD�GD�SDUWH�DpUHD��

REWHQGR�VH�D�TXDQWLGDGH�GH�1�DFXPXODGD�QD�SDUWH�DpUHD��NJ�KD����

2�1'9,�p�FDOFXODGR XWLOL]DQGR�D�VHJXLQWH�IyUPXOD� 1'9,� ��,93�9� � �,93�9���

RQGH 9 UHIHUH�VH�j�UHIOHFWkQFLD�QR�YHUPHOKR������QP��H�,93 UHIHUH�VH�j�UHIOHFWkQFLD�

QD�UHJLmR�GR�LQIUDYHUPHOKR�SUy[LPR������QP��



��

),*85$����2ULHQWDomR�QDGLU GH�OHLWXUD�GR�tQGLFH�GH�YHJHWDomR��REWLGRV�SRU�PHLR�GR�
*UHHQVHHNHU�

'H� SRVVH� GH� WRGDV� DV� LQIRUPDo}HV�� R� SUy[LPR� SDVVR� IRL� GHVHQYROYHU� R�

PRGHOR�GH�UHFRPHQGDomR��VHQGR�TXH�R�PHVPR�VHUi�DSUHVHQWDGR�H�GLVFXWLGR�QR�

LWHP�����

����� $QiOLVH�HVWDWtVWLFD

2V�GDGRV�IRUDP VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD�SHOR�7HVWH�)��FRP�DX[tOLR�

GR� SDFRWH� HVWDWtVWLFR� 6$670 �6WDWLVWLFDO� $QDO\VLV� 6\VWHP� � 6$6� ����� 3DUD� DV�

YDULiYHLV�DQDOLVDGDV��IRL�UHDOL]DGD�D�DQiOLVH�GH�YDULkQFLD�$129$�H��SRVWHULRUPHQWH��

DQiOLVH�GH�UHJUHVVmR�HQWUH�RV�YDORUHV�GH�1'9, H�1�DFXPXODGR��DR�QtYHO�GH�S������



��

����5(68/7$'26 (�',6&8662

$�TXDQWLGDGH�GH�ELRPDVVD�QD�SDUWH�DpUHD�GR�WULJR��WrP�DOWD�UHODomR�FRP�DV�

GRVHV�GH�QLWURJrQLR�DSOLFDGDV�QD�VHPHDGXUD��TXDQGR�FROHWDGDV�QR�HVWiGLR�GD�VH[WD�

IROKD�FRPSOHWDPHQWH�H[SDQGLGD��DOpP�GH�DSUHVHQWDU�DOWD�UHODomR�FRP�RV�YDORUHV�

GH�1'9,��%UHGHPHLHU��������3ROOHWR��������7XUUD���������$�UHODomR�HQWUH�RV�WHRUHV�

GH�1�DFXPXODGR�QD�SDUWH�DpUHD�GD�FXOWXUD�HVWi�OLJDGD�FRP�D�GLVSRQLELOLGDGH�GH�1

QR�VROR��SRLV��TXDQGR�Ki�YDULDomR�QD�GLVSRQLELOLGDGH�GH�1�QR�VROR��KDYHUi�YDULDomR�

QD�TXDQWLGDGH�GH�1�DFXPXODGD�QR�GRVVHO�

$�YDULDomR�GH�SURGXomR�GH�ELRPDVVD�H��FRQVHTXHQWHPHQWH��QR�DFXPXOR�GH�

1� QRV� WHFLGRV� YHJHWDLV� SRGH� VHU� HVWLPDGD�� GH� IRUPD� LQGLUHWD�� SHOR� HPSUHJR� GH�

VHQVRUHV� GH� YHJHWDomR�� RV� TXDLV� LQIRUPDP�XP� tQGLFH� GH� YHJHWDomR�� FRPR�� SRU�

H[HPSOR��R�1'9,��(VWH�tQGLFH�GH�YHJHWDomR�p�IRUPDGR�SRU�GRLV�FRPSULPHQWRV�GH�

RQGD��R�YHUPHOKR�H�R�LQIUDYHUPHOKR�

$�PDLRU�GLVSRQLELOLGDGH�GH�1�SDUD�DV�SODQWDV�SURSRUFLRQD�PDLRU�DF~PXOR�GH�

ELRPDVVD� IRWRVVLQWHWLFDPHQWH� DWLYD�� 'HVWD� IRUPD� Ki� XPD� PDLRU� UHIOHFWkQFLD� QR�

LQIUDYHUPHOKR� H� XPD� PDLRU� DEVRUomR� GD� UDGLDomR� QR� YHUPHOKR�� GHYLGR� j�

FRQFHQWUDomR�GH�FORURILODV�H��GHVWD�PDQHLUD��RFRUUH�R�DXPHQWR�QRV�YDORUHV�GH�1'9,�

�5L]]L� ������3RYK HW�DO�� ������

4XDQGR� VH� DQDOLVRX� D� UHODomR� GDV� TXDQWLGDGHV� GH�1� DFXPXODGR� Q� SDUWH�

DpUHD�H RV�YDORUHV�GH�1'9,�SDUD�DV�WUrV�FXOWLYDUHV�XWLOL]DGDV��7%,2�6RVVHJR��%56�

3DUUXGR�H�%56�0DUFDQWH���IRL�SRVVtYHO�UHSUHVHQWDU�HVVD�UHODomR�FRP�XP�PRGHOR�

~QLFR��REWHQGR�VH�U� �������)LJXUD�����$�UHODomR�HQWUH�R�WHRU�GH�1�DFXPXODGR�QD�



��

SDUWH�DpUHD�GR�WULJR�FRP�R�1'9,��p�DOWD��FRPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD����DR�

PHVPR�WHPSR�TXH�RFRUUH�R�LQFUHPHQWR�QDV�TXDQWLGDGHV�GH�1�DFXPXODGD�QD�SDUWH�

DpUHD��RFRUUH�R�DXPHQWR�GRV�YDORUHV�GH�1'9,��2V�YDORUHV�GH�1�DFXPXODGR�YDULDUDP�

HQWUH����NJ�1�KD�� D����NJ�1�KD�����VHQGR�TXH�RV�YDORUHV�GH�1'9,�YDULDUDP�HQWUH�

�����D������

),*85$� ��� 5HODomR HQWUH� RV� YDORUHV� GR� ËQGLFH� GH� 9HJHWDomR� SRU� 'LIHUHQoD�
1RUPDOL]DGD��1'9,��H�D�TXDQWLGDGH�GH�QLWURJrQLR�DFXPXODGD�QD�SDUWH�
DpUHD�GR�WULJR �PpGLD�GH�WRGRV�RV�WUDWDPHQWRV���(PEUDSD�7ULJR��������
 6LJQLILFDWLYR�D�S������

$�SDUWLU�GD�DYDOLDomR�GD�TXDQWLGDGH�GH�1�DFXPXODGR�QR�WHFLGR�QR�HVWiGLR�GD�

VH[WD�IROKD��)LJXUD�����UHDOL]RX�VH�D�VXEWUDomR�GR�WHRU GH�1�DFXPXODGR�����NJ 1�KD�

����YDORU�HVVH�REWLGR�GD�)LJXUD����$�IyUPXOD�GD�VXEWUDomR�XWLOL]DGD�SDUD�GHWHUPLQDU�

D�GHPDQGD�GH�1�p�D�VHJXLQWH��'HPDQGD�GH�1� ����NJ�1�KD�� � 1�DFXPXODGR�QR�

WHFLGR��NJ�1�KD�����XWLOL]DQGR�D�IyUPXOD�GD�)LJXUD����4XDQWLGDGH�GH�1�DFXPXODGR� �

ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�1RUPDOL]DGD��1'9,�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����4
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���

� ����������������1'9,��SDUD�D�HVWLPDWLYD�GD�TXDQWLGDGH�GH�1�DFXPXODGR�QD�SDUWH�

DpUHD�� 'HVWD� IRUPD�� QR� HVWiGLR� GD� VH[WD� IROKDV� FRPSOHWDPHQWH� H[SDQGLGDV�� p�

QHFHVViULR�TXH�D�SODQWD�WHQKD�DFXPXODGR����NJ�1�KD����SDUD�TXH�R�SRWHQFLDO�GH�

UHQGLPHQWR�DFLPD�GH�������NJ�KD�� SRVVD�VHU�DWLQJLGR�

2EVHUYD�VH�TXH�RV�VHQVRUHV�ySWLFRV�GH�GRVVHO�VmR�FDSD]HV�GH�HVWLPDU�R�

WHRU�GH�1�QR�WHFLGR�HP�WHPSR�UHDO��(VWD�IHUUDPHQWD�SRVVLELOLWD�HVWLPDU�D�FLFODJHP�

GR�QXWULHQWH��1LWURJrQLR��QD�SDUWH�DpUHD�GD�FXOWXUD�HP WHPSR�UHDO�DR�ORQJR�GR�FLFOR�

GH�FUHVFLPHQWR�GD�FXOWXUD�

1D�)LJXUD����VmR�DSUHVHQWDGRV�RV�YDORUHV�GD�GHPDQGD�GH�1�SHOD�FXOWXUD��

RQGH�RV�YDORUHV�PDLV�EDL[RV�GH�1'9,�VmR�DVVRFLDGRV�jV�PDLRUHV�GHPDQGDV��HP�

WRUQR�GH����NJ�1�KD����

),*85$����'HPDQGD�GH�QLWURJrQLR�HP�IXQomR�GRV�YDORUHV�GH�tQGLFH�GH�YHJHWDomR�
SRU�GLIHUHQoD�QRUPDOL]DGD��1'9,���(PEUDSD�7ULJR�������� 6LJQLILFDWLYR�
D�S������

ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�1RUPDOL]DGD��1'9,�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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$�SDUWLU�GDV�HWDSDV�DQWHULRUHV�GH�FRQVWUXomR�GR�DOJRULWPR��DV�TXDLV�VHUYLUDP�

SDUD�TXDQWLILFDU�RV�WHRUHV�GH�1�DFXPXODGR�QR�WHFLGR�H�PHQVXUDU�D�GHPDQGD�GH�1�

SHOD�FXOWXUD�QD�IDVH�LQLFLDO�GH�FUHVFLPHQWR��IRL�SRVVtYHO�GHVHQYROYHU�D�WHUFHLUD�HWDSD��

D�TXDO�p�R�SUySULR�DOJRULWPR�SDUD�LQGLFDomR�GD�DSOLFDomR�GH�1�D�WD[D�YDULDGD�

2�DOJRULWPR�IRL�GHILQLGR�FRP�R�REMHWLYR�GH�VHU�GH�VLPSOHV�H�SUiWLFD�XWLOL]DomR�

D�FDPSR��(VWD�PHWRGRORJLD�OHYD�HP�FRQVLGHUDomR�GRLV�IDWRUHV�IXQGDPHQWDLV�SDUD�

D�GHILQLomR�GD�GRVH�D�VHU�DSOLFDGD��2�SULPHLUR�IDWRU�p�GHWHUPLQDU�TXDQWR�GH�1�HVWi�

IDOWDQGR�SDUD�DV�SODQWDV�DWLQJLUHP�R�YDORU�GH����NJ�1�KD�� DFXPXODGR�QD�SDUWH�DpUHD��

D�SDUWLU�GD�HVWLPDWLYD��SHOR�1'9,��GD�TXDQWLGDGH�GH�IDWR�DEVRUYLGD�DWp�R�HVWiGLR�GH�

VHLV�IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV��&RP�D�GHILQLomR�GHVVD�YDULiYHO��D�PHVPD�

GHYH�VHU�VRPDGD�FRP�D�GRVH�GH�1�TXH�R�3$'52�LQGLFDU�SDUD�VHU�DSOLFDGD��7DEHOD�

����1HVWH�FDVR��D�GRVH�LQGLFDGD�IRL�GH����NJ�1�KD����3DUD�FRQVWUXLU�R�DOJRULWPR��IRL�

XWLOL]DGD�D�VHJXLQWH�UHODomR��'RVH�GH�1�UHFRPHQGDGD�SHOR�$OJRULWPR� �'LIHUHQoD�

HQWUH�D�GRVH�³LGHDO´�����NJ�KD����H�R WHRU�GH�1�DFXPXODGR�QR�WHFLGR���GRVH�HVFROKLGD�

SHOR�SURGXWRU��QR�FDVR�D�LQGLFDGD�SHOR�3$'52��TXH�IRL�GH����NJ�KD����

3DUD�D�LQGLFDomR�GD�GRVH�GH�1�D�VHU�DSOLFDGD�QD�FXOWXUD�GR�WULJR��QRV�HVWDGRV�

GR�56�H�6&�VmR�OHYDGRV�HP�FRQVLGHUDomR�WUrV�IDWRUHV��TXH�VmR��WHRU�GH�PDWpULD�

RUJkQLFD�QR�VROR��FXOWXUD�DQWHFHVVRUD�H�H[SHFWDWLYD�GH�UHQGLPHQWR�GH�JUmRV��7DEHOD�

����&RPLVVmR���������� 'HVVD�IRUPD��D�GHILQLomR�GD�GRVH�TXH�VHUi�DSOLFDGD�GXUDQWH�

R�FLFOR�GD�FXOWXUD�YDULD�HP�IXQomR�GHVWHV� WUrV�IDWRUHV��VHQGR�TXH��GD�GRVH�WRWDO��

DSHQDV����D����NJ�GH�1�KD�� GHYHP�VHU�DSOLFDGRV�QD�VHPHDGXUD�H�R�UHVWDQWH�GD�

GRVH�GHYH�VHU�DSOLFDGD�HP�FREHUWXUD��XWLOL]DQGR�R�DOJRULWPR��'HVWD�IRUPD��DV�GRVHV�

D�VHU�XWLOL]DGD�HP�FREHUWXUD�SDUD�DV�GLIHUHQWHV�UHJL}HV�SURGXWRUDV�GH�WULJR�VHUmR�

GHILQLGDV�HP�IXQomR�GHVWD�WDEHOD�



���

(VVDV� FDUDFWHUtVWLFDV DSUHVHQWDGDV� DFLPD� VHUmR� XWLOL]DGDV� FRPR�

EDOL]DGRUDV��SDUD�D�GHILQLomR�GD�GRVH�GH�1�D�VHU�DSOLFDGD�HP�FREHUWXUD�SDUD�DV�

GLIHUHQWHV�UHJL}HV�SURGXWRUDV�GH�WULJR�QR�VXO�GR�%UDVLO��(VVDV�GRVHV�GH�1�GHILQLGDV�

D�SDUWLU�GR�PDQXDO�GH�DGXEDomR�H�FDODJHP�SDUD�RV�(VWDGRV�GR 56�H�6&�VHUmR�

DMXVWDGDV�HP�IXQomR�GD�TXDQWLGDGH�GH�1�DFXPXODGD HVWLPDGD�SHOR�1'9,�

7$%(/$����7DEHOD�GH�UHFRPHQGDomR�GD�GRVH�GH�QLWURJrQLR�SDUD�D�FXOWXUD�GR�WULJR�

0DWpULD�RUJkQLFD�GR�VROR
&XOWXUD�DQWHFHVVRUD

/HJXPLQRVD *UDPtQHDV

�
���������������������������NJ�GH�1�KD�ï����������������

����
� ��� �� ��

����± ��� �� ��
! ��� � �� � ��

ï3DUD�UHQGLPHQWR�GH�JUmRV�PDLRU�TXH���W�KD��DFUHVFHQWDU�DRV�YDORUHV�GD�
WDEHOD����NJ�GH�1�KD��HP�FXOWLYR�DSyV�OHJXPLQRVDV��H����NJ�GH�1�KD��HP�
FXOWLYR� DSyV� JUDPtQHDV�� SRU� WRQHODGD� DGLFLRQDO� GH� JUmRV� D� VHUHP�
SURGX]LGRV��&RPLVVmR���� ������

&RPR�SRGH�VHU�REVHUYDGR�QD�)LJXUD����R�DOJRULWPR�SURSRVWR�REWHYH�XP�U� �

�����SDUD�DV�WUrV�FXOWLYDUHV�XWLOL]DGDV�QR�H[SHULPHQWR��'HVVD�IRUPD��D�GHILQLomR�GD�

GRVH�ILFD�DWUHODGD�DR�YDORU�GH�1'9,��VHQGR�FDOFXODGD�D�SDUWLU�GD�IyUPXOD��'RVH�GH�

1��NJ�KD���� ���������± ���������1'9,���1R DOJRULWPR�SURSRVWR��REVHUYD�VH�TXH�DV�

GRVHV�PtQLPDV�LQGLFDGDV�FRP�EDVH�QR�1'9,�ILFDUDP�SUy[LPDV�D�GRVH�GH�����NJ�1�

KD����SDUD�XP�1'9,�GH�������)LJXUD�����SRLV�DV�SODQWDV�DSUHVHQWDYDP�DOWRV�WHRUHV�

GH� 1� DFXPXODGRV� QR� WHFLGR� YHJHWDO� QR� HVWiGLR� GD� VH[WD� IROKD� FRPSOHWDPHQWH�

H[SDQGLGD��3RUpP��SDUD�EDL[RV�YDORUHV�GH�1'9,��REVHUYD�VH�TXH�R�1�DFXPXODGR�

QR�WHFLGR�p�EDL[R�H��FRQVHTXHQWHPHQWH��GHYHUi�UHFHEHU�XPD�GRVH�PDLRU�GH�1��RX�

VHMD��GRVHV�SUy[LPDV�D�����NJ�1�KD����'HVWD�IRUPD��R�DOJRULWPR�WHP�SRU�REMHWLYR�

GLVWULEXLU�GH�XPD�PHOKRU�PDQHLUD�R�1�TXH�VHULD�DSOLFDGR�FRP�GRVH�IL[D�HP�WRGD�



���

iUHD�� R� TXH� SURPRYH� R�PHOKRU� DSURYHLWDPHQWR� GR�1� SHODV� SODQWDV��PD[LPL]D� R�

UHQGLPHQWR�GH�JUmRV�H�UHGX]�D�FRQWDPLQDomR�DPELHQWDO�

8P�DVSHFWR�LPSRUWDQWH�TXH�GHYH�VHU�GHVWDFDGR�p�TXH�R�DOJRULWPR�FRQVWUXtGR�

FRQVLGHUD�D�HILFLrQFLD�QD�DEVRUomR�H�DV�SHUGDV�GH�1��RX�VHMD��R�DOJRULWPR�FRQVLGHUD�

TXH�R�YDORU���� FRPR�FRHILFLHQWH�GH�HILFLrQFLD�GR�QXWULHQWH �1��DSOLFDGR�QR�VROR�

�0DODYROWD�HW�DO�� �������$�UHFRPHQGDomR�SDUD�PLQLPL]DU�DV�SHUGDV�H�PHOKRUDU�D�

DEVRUomR�GH�1�SHODV�SODQWDV�p�VHPSUH�UHDOL]DU�D�DGXEDomR�HP�FREHUWXUD�DQWHV�GH�

XPD� SUHFLSLWDomR� SOXYLDO� �SUy[LPR� D� ��� PP��� D� ILP� GH� LQFRUSRUDU� R� 1� QR� VROR�

GHL[DQGR� SUy[LPR� DR� VLVWHPD� UDGLFXODU� SHUPLWLQGR� UiSLGD� DEVRUomR� �0HQHJDWL��

������

),*85$����$OJRULWPR�GH�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�QR�HVWiGLR�GH�VHLV�
IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV�HP�IXQomR�GR�ËQGLFH�GH�YHJHWDomR
SRU�GLIHUHQoD�QRUPDOL]DGD��1'9,�� (PEUDSD�7ULJR�������� 6LJQLILFDWLYR�
D�S������

ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�1RUPDOL]DGD��1'9,�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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&RPR�IRUPD�GH�HYLWDU�SUREOHPDV�FRPR�GHVSHUGtFLRV�GH�1�DSOLFDGR�HP�iUHDV�

FRP�SRXFDV�SODQWDV��FDUDFWHUtVWLFDV�GD�FXOWLYDU�HP�UHODomR�DR�DFDPDPHQWR��D�GRVH�

GH�Pi[LPD�HILFLrQFLD�HFRQ{PLFD�RX�DSOLFDomR�GH�SRXFR�1�HP�iUHDV�FRP�PXLWDV�

SODQWDV��DGLFLRQRX�VH�OLPLWHV�Pi[LPR�H�PtQLPR��FRQKHFLGR�FRPR�µ¶FXW�RII¶¶��RV�TXDLV�

VmR�DSUHVHQWDGRV�QD�)LJXUD����2EVHUYD�VH�TXH��QR�FDVR�GH�YDORUHV�GH�1'9,�DEDL[R�

GH�������GHYH�VH�OLPLWDU�D�GRVH�D�VHU�DSOLFDGD��SRLV��FRP�HVVH�YDORU�GH�1'9,��DWLQJH�

VH�XPD�GRVH�PXLWR�DOWD�D�VHU�DSOLFDGD������NJ�1�KD�����FRQVLGHUDGD�XPD�GRVH�GH�

Pi[LPD�UHVSRVWD�SHODV�SODQWDV��5HFRPHQGD�VH�D�XWLOL]DomR�GR�DOJRULWPR�DWp�R�1'9,�

GH������� TXH� UHSUHVHQWD�DV�SODQWDV�TXH�QmR� UHFHEHP�DGXEDomR�QLWURJHQDGD�QD�

VHPHDGXUD�

$VVXPH�VH�TXH��SDUD�YDORUHV�GH�1'9,��������D�GRVH�ILFDUi�IL[D�D���� NJ�1�

KD�� DWp�R�1'9,� �������HQTXDQWR�TXH��SDUD�YDORUHV�DEDL[R GH������ GHYH�VH�UHGX]LU�

D�GRVH�GH�1�D�VHU�DSOLFDGR� 9DORUHV�GH�1'9,�DFLPD�TXH��������LQGLFDP�D�GRVH�GH�

DSOLFDomR�D SDUWLU�GD�SUHVFULomR�GR�DOJRULWPR��DWp�R�YDORU�GH�1'9,� �������$�YDULDomR�

GD�GRVH�VH�1�D�VHU�DSOLFDGR�IRL�GH�����NJ�1�KD�� SDUD�R�1'9,� ������DWp����NJ�1�

KD�� SDUD�R�1'9,� ������



���

),*85$����$OJRULWPR�GH�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�GH�WULJR�QR�HVWiGLR�GH�
VHLV� IROKDV�FRPSOHWDPHQWH�H[SDQGLGDV�SHOR� ËQGLFH�GH�YHJHWDomR SRU�
GLIHUHQoD�QRUPDOL]DGD��1'9,��

2�GHVHQYROYLPHQWR� GH�DOJRULWPRV�SDUD� D� DGXEDomR�QLWURJHQDGD� UREXVWRV��

FRP� SUDWLFLGDGH� H� HILFLHQWHV� p� GLVFXWLGR� SRU� GLYHUVRV� DXWRUHV� H� SDUD� GLIHUHQWHV�

FXOWXUDV�QR�%UDVLO�H�QR�PXQGR��H�VmR�FDGD�YH]�PDLV�XWLOL]DGRV�D�FDPSR��1R�HQWDQWR��

p� IXQGDPHQWDO� XWLOL]DU� YDULiYHLV� UHJLRQDLV� SDUD� R� GHVHQYROYLPHQWR� H� YDOLGDomR�

GHVVHV�PRGHORV��FDUDFWHUL]DQGR�DV�YDULiYHLV�HGDIRFOLPiWLFDV�GD�UHJLmR�GH�FXOWLYR��

6KLUDWVXFKL HW�DO� ������ GHVHQYROYHX�XP�DOJRULWPR�GH�DGXEDomR�HP�FREHUWXUD�SDUD�

D�FXOWXUD�GR�PLOKR�XWLOL]DQGR�RV�tQGLFHV�GH�YHJHWDomR�H�D�H[SRUWDomR�PpGLD�GH�1�

SHORV�JUmRV��UHDOL]DQGR�DSHQDV�D�UHSRVLomR�GR�1�H[SRUWDGR�YLD�DOJRULWPR��SDUD�D�

UHJLmR�GR�FHUUDGR�EUDVLOHLUR��7UHYLVDQ �������GHVHQYROYHX�DOJRULWPR�GH�DGXEDomR�

QLWURJHQDGD� HP� FREHUWXUD� SDUD� D� FXOWXUD� GR� DOJRGmR�� EDVHDGR� HP� VHQVRUHV� GH�

YHJHWDomR��7XUUD �������GHVHQYROYHX�PpWRGR�GH�DSOLFDomR�GH�1�HP�FREHUWXUD�SDUD�

ËQGLFH�GH�9HJHWDomR�SRU�'LIHUHQoD�1RUPDOL]DGD��1'9,�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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'RVH�PtQLPD

'RVH�Pi[LPD

'RVH�YDULiYHO�SHOR�DOJRULWP
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���

D�FXOWXUD�GR�WULJR�HP�UHODomR�D�GRVH�GH�Pi[LPD�HILFLrQFLD�WpFQLFD�XVDQGR�R�ËQGLFH�

GH�YHJHWDomR�SRU�GLIHUHQoD�QRUPDOL]DGD�

����&21&/862

$�UHVSRVWD�HVSHFWUDO�GR�WULJR�D�SDUWLU�GH�YDORUHV�GH�1'9,�SDUD�D�HVWLPDWLYD�

GD� TXDQWLGDGH� GH� 1� DFXPXODGR� QR� WHFLGR� PRVWUD� TXH� D� JHUDomR� GR� DOJRULWPR�

EDVHDGR�HP�GDGRV�UHODFLRQDQGR�D�TXDQWLGDGH�GH�1�H�1'9,�

2�DOJRULWPR�SURSRVWR��\� ���������± ��������1'9,��DSUHVHQWD�SRWHQFLDO�GH�

UHFRPHQGDomR� GH� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD�� SRLV� SHUPLWH XPD�

GLVWULEXLomR�PDLV�DGHTXDGD�GD�GRVH�GH�1�QD�iUHD�GR�TXH�D�XWLOL]DomR�GH�GRVH�IL[D�

2� DOJRULWPR� SURSRVWR� DSUHVHQWD� IDFLOLGDGH� GH� LPSOHPHQWDomR� D� FDPSR��

GHYLGR� j� UHODomR�GD� TXDQWLGDGH� GH�1� QD� SDUWH� DpUHD FRP�RV� YDORUHV� GH�1'9,��

FRQIHULQGR�XP�PRGHOR�VLPSOHV�SDUD�D�LQGLFDomR�GH�1�D�WD[D�YDULDGD�QD�FXOWXUD�GR�

WULJR��XWLOL]DQGR�VHQVRU�DWLYR�GH�YHJHWDomR�



���

��� 5()(5Ç1&,$6�%,%/,2*5È),&$6

$0$'2��7�-�&��3URMHWR�$TXDULXV��SULQFLSDLV�FRQWULEXLo}HV�H�UHVXOWDGRV� ,Q��6$17,��

$�� /��$JULFXOWXUD� GH�SUHFLVmR�QR�5LR�*UDQGH�GR�6XO�� 6DQWD�0DULD��&(632/��

������S������

$0$5$/�� /�5�'��� 02/,1�� -�3�� 6HQVRU ySWLFR� QR� DX[tOLR� j� UHFRPHQGDomR� GH�

DGXEDomR�QLWURJHQDGD�HP�FDQD�GH�Do~FDU��3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD�

%UDVtOLD��Y�����Q�����S������± �����������

%5('(0(,(5��&��3UHGLomR�GD�QHFHVVLGDGH�GH�QLWURJrQLR�HP�FREHUWXUD�HP

WULJR�H�DYHLD������������I��'LVVHUWDomR��0HVWUDGR�HP�)LWRWHFQLD��± 3URJUDPD�GH�

3yV�*UDGXDomR�HP�)LWRWHFQLD��)DFXOGDGH�GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�

5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH�������

%5('(0(,(5��&���9,$1��$�/���3,5(6��-�/�)��$SOLFDomR�GH�QLWURJrQLR�HP� WHPSR

UHDO�� PRGHORV� H� DSOLFDo}HV� ,Q�� 6$17,�� $�� /�� $JULFXOWXUD� GH� SUHFLVmR� QR� 5LR�

*UDQGH�GR�6XO��6DQWD�0DULD��&(632/��������S���������

)/2:(56��0�5�� HW� DO�� )LHOG� YDOLGDWLRQ� RI� D� UHPRWH� VHQVLQJ� WHFKQLTXH� IRU� HDUO\

QLWURJHQ�DSSOLFDWLRQ�GHFLVLRQV�LQ�ZKHDW��$JURQRP\�-RXUQDO��0DGLVRQ� Y�����S�����

���� �����

+$81�� -�� 5�� 9LVXDO� TXDQWLILFDWLRQ� RI� ZKHDW� GHYHORSPHQW�� $JURQRP\� -RXUQDO��

0DGLVRQ��Y����� S����������������



���

+2//$1'�� .�� <� -�� 6&+(3(56�� 8VH� RI� D� YLUWXDO�UHIHUHQFH� FRQFHSW� WR� LQWHUSUHW

DFWLYH�FDQRS\�VHQVRU�GDWD��3UHFLVLRQ�$JULFXOWXUH��'RUGUHFKW� Y�����Q����S��������

�����

,10(7�� 1RUPDLV� &OLPDWROyJLFDV�� 'LVSRQtYHO� HP��

�KWWS���ZZZ�LQPHW�JRY�EU�SRUWDO�LQGH[�SKS"U FOLPD�QRUPDLV&OLPDWRORJLFDV!��

$FHVVR�HP�����IHY�������

/$5*(�� (�&�� *URZWK� VWDJHV� LQ� FHUHD,V�� LOOXVWUDWLRQ� RI� WKH� IHHNHV� VFDOH�� 3ODQW

3DWKRORJ\��2[IRUG��Y����S���������������

/e21��/��6HQVRUHV�GH�QLWUyJHQR�SDUD� OD�PHGLFLyQ�\�DSOLFDFtRQ�HP�HO�FXOWLYR HP�

WLHPSR�UHDO��,Q��0$1729$1,��(��&���0$*'$/(1$��&��0DQXDO�GH�DJULFXOWXUD�GH�

SUHFLVLyQ��0RQWHYLGHR��3URFLVXU��������S���������

0$/$92/7$��(���9,77,��*�&���2/,9(,5$��6�$��$YDOLDomR�GR�HVWDGR�QXWULFLRQDO

GDV�SODQWDV��SULQFtSLRV�H�DSOLFDo}HV����HG��3LUDFLFDED��327$)26������������S�

0(1(*$7,�� *�%�� (VWUDWpJLDV� GH� PDQHMR� SDUD� PLQLPL]DU� HVWUHVVH� SRU�

GHILFLrQFLD�KtGULFD�H�SDUD�SRWHQFLDOL]DU� UHQGLPHQWR�GH�JUmRV�HP�PLOKR�VRE�

FRQGLo}HV�GH�LUULJDomR������������I��'LVVHUWDomR��0HVWUDGR��� 3URJUDPD�GH�3yV �

*UDGXDomR�HP�)LWRWHFQLD��)DFXOGDGH�GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�5LR

*UDQGH�GR�6XO��3RUWR�$OHJUH�������

32/(772�� 1�� 'LVSRQLELOLGDGH� GH� QLWURJrQLR� QR� VROR� H� VXD� UHODomR� FRP� R�

PDQHMR� GD� DGXEDomR� QLWURJHQDGD�� ������ ���� I�� 'LVVHUWDomR� �0HVWUDGR�� ±

3URJUDPD� GH� 3yV�*UDGXDomR� HP� )LWRWHFQLD�� )DFXOGDGH� GH� $JURQRPLD�

8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH�������



���

329+��)�3��HW�DO� &RPSRUWDPHQWR�GR�1'9,�REWLGR�SRU�VHQVRU�yWLFR�DWLYR�HP�FHUHDLV��

3HVTXLVD�$JURSHFXiULD�%UDVLOHLUD��%UDVtOLD��Y�����Q����S������� �����������

5$81��:��5��HW�DO��2SWLFDO�VHQVRU�EDVHG DOJRULWKP�IRU�FURS�QLWURJHQ�IHUWLOL]DWLRQ��

&RPPXQLFDWLRQV�LQ�6RLO�6FLHQFH�DQG�3ODQW $QDO\VLV��1HZ�<RUN��Y������Q���������

S������������������

5(81,2�'$�&20,662�%5$6,/(,5$�'(�3(648,6$�'(�75,*2�(�75,7,&$/(��

����� ������ /RQGULQD�� ,QIRUPDo}HV� WpFQLFDV� SDUD� WULJR� H� WULWLFDOH�� � VDIUD� ������

%UDVtOLD��(0%5$3$������������S�

5,==,��5��*HRWHFQRORJLDV�HP�XP�VLVWHPD�GH�HVWLPDWLYD�GD�SURGXomR�GH�VRMD��

HVWXGR�GH�FDVR�QR�5LR�*UDQGH�GR�6XO� ����������I��7HVH��'RXWRUDGR��± 3URJUDPD

GH�3yV�*UDGXDomR� HP�6HQVRULDPHQWR�5HPRWR�� ,QVWLWXWR�1DFLRQDO� GH� 3HVTXLVDV�

(VSDFLDLV��,13(���6mR�-RVp�GRV�&DPSRV�������

52%(5621�� *�7�� 0DS� EDVHG� YV�� VHQVRU� EDVHG� QLWURJHQ� DSSOLFDWLRQ�

WHFKQRORJ\�� ������ 'LVSRQtYHO� HP�� �KWWS���ZZZ�LQIRDJ�RUJ�DEVWUDFWBSDSHUV�

SDSHUV�DEVWUDFWB���!��$FHVVR�HP�����IHY�������

6&+0,'7��-��HW�DO��,PSURYLQJ�LQ�VHDVRQ�QLWURJHQ UHFRPPHQGDWLRQV�IRU�PDL]H�XVLQJ�

DQ�DFWLYH�VHQVRU��)LHOG�&URSV�5HVHDUFK��$PVWHUGDP��Y����� Q����S������ ����������

6+$1$+$1�� -�� HW� DO�� 5HVSRQVLYH� LQ�VHDVRQ� QLWURJHQ� PDQDJHPHQW� IRU� FHUHDOV�

&RPSXWHUV�DQG�(OHFWURQLFV�LQ�$JULFXOWXUH��1HZ�<RUN� Y������Q�����S�������������

6+,5$768&+,�� /�6�� HW DO�� $OJRULWPR� SDUD� DSOLFDomR� GH� GRVHV� YDULiYHLV� GH�

QLWURJrQLR�HP�WHPSR�UHDO�SDUD�SURGXomR�GH�PLOKR�VDIUD�H�VDIULQKD�QR�FHUUDGR��,Q��



���

%(51$5',��$��&��GH�&��HW�DO��$JULFXOWXUD�GH�SUHFLVmR� UHVXOWDGRV�GH�XP�QRYR�

ROKDU��%UDVtOLD��')��(0%5$3$��������S����������

6+,5$768&+,��/�6��HW�DO��'HVHQYROYLPHQWR�GH�XP�DOJRULWPR�EDVHDGR�HP�VHQVRUHV�

DWLYRV�GH�GRVVHO SDUD�UHFRPHQGDomR�GD�DGXEDomR�QLWURJHQDGD�HP�WD[DV�YDULiYHLV��

,Q�� ,1$0$68��5��<��HW�DO��$JULFXOWXUD�GH�SUHFLVmR��XP�QRYR�ROKDU� 6mR�&DUORV��

(0%5$3$�,QVWUXPHQWDomR������D��S����������

675(&.��(�9���.$03)��1���'$/02/,1��5�&�'��6RORV�GR�5LR�*UDQGH�GR�6XO�

3RUWR�$OHJUH��(0$7(5�56������������S�

7('(6&2��0��-��HW�DO��$QiOLVH�GH�VROR��SODQWDV�H�RXWURV�PDWHULDLV����HG��3RUWR�

$OHJUH��'HSDUWDPHQWR�GH�6RORV�GD�8)5*6������������S���%ROHWLP�7pFQLFR�GH�6RORV��

���

75(9,6$1�� 5�*�� 6HQVRUHV� DWLYRV� GH� GRVVHO� QD� JHVWmR� GD� DGXEDomR

QLWURJHQDGD� H� GD� DSOLFDomR� GH� ILWRUUHJXODGRUHV� QR� DOJRGRHLUR�� ������ ��� I��

'LVVHUWDomR��0HVWUDGR�HP�(QJHQKDULD�GH�6LVWHPDV�$JUtFRODV��± 3URJUDPD�GH�3yV�

*UDGXDomR�HP�(QJHQKDULD�GH�6LVWHPDV�$JUtFRODV��(VFROD�6XSHULRU�GH�$JULFXOWXUD�

µ¶/XL]�GH�4XHLUR]¶¶��8QLYHUVLGDGH�GH�6mR�3DXOR��3LUDFLFDED�������

7855$��0�$��0DQHMR�GR�QLWURJrQLR�HP�FXOWLYDUHV�GH�WULJR�EDVHDGR�QR�tQGLFH

GH� YHJHWDomR� SRU� GLIHUHQoD� QRUPDOL]DGD� �QGYL��� ������ ��� I�� 'LVVHUWDomR�

�0HVWUDGR�HP�)LWRWHFQLD��± )DFXOGDGH�GH�$JURQRPLD��8QLYHUVLGDGH�)HGHUDO�GR�5LR�

*UDQGH�GR�6XO��3RUWR�$OHJUH�������

9$59(/�� *�(�� HW� DO�� $Q� DOJRULWKP� IRU� FRUQ� QLWURJHQ� UHFRPPHQGDWLRQV� XVLQJ� D�

FKORURSK\OO�PHWHU�EDVHG�VXIILFLHQF\�LQGH[��$JURQRP\�-RXUQDO��0DGLVRQ��Y�����S��

����� ����������



���

:,(7+g/7(5��6��)HUWLOLGDGH�GR�VROR�H�D�FXOWXUD�GR�WULJR�QR�%UDVLO��,Q��3,5(6��-�/�)���

9$5*$6��/���&81+$��*�5��GD��7ULJR�QR�%UDVLO� EDVHV�SDUD�SURGXomR FRPSHWLWLYD�

H�VXVWHQWiYHO��3DVVR�)XQGR��56��(0%5$3$�7ULJR���������S����±

����

=$'2.6��-�&���&+$1*��7�7���.21=$.��&�)��$�GHFLPDO�FRGH�IRU�WKH�JURZWK�VWDJHV�

RI�FHUHDOV��:HHG�5HVHDUFK��2[IRUG��Y������S����������������



���

� &216,'(5$d®(6�),1$,6

$� XWLOL]DomR� GH� VHQVRUHV� GH� YHJHWDomR� QD� DJULFXOWXUD� EUDVLOHLUD� H��

SULQFLSDOPHQWH�� QD� UHJLmR�VXO�GR�%UDVLO� WRUQRX�VH�XPD� UHDOLGDGH��'HVWD� IRUPD��R�

GHVHQYROYLPHQWR�GH�WHFQRORJLDV�ORFDLV�SDUD�LPSOHPHQWDomR�GHVWDV�IHUUDPHQWDV�D�

FDPSR�VmR�QHFHVViULDV��2�ËQGLFH�GH�YHJHWDomR�SRU�GLIHUHQoD�QRUPDOL]DGD��1'9,�

REWLGR� SHORV� VHQVRUHV� DSUHVHQWD� DVVRFLDomR� VLJQLILFDWLYD� FRP� D� ELRPDVVD�

DFXPXODGD�QD�SDUWH�DpUHD��SRVVLELOLWDQGR�HVWLPDU�R�GHVHQYROYLPHQWR�H�D�GHPDQGD�

QXWULFLRQDO�GDV�SODQWDV��'HVWD�IRUPD��R�1'9, YLDELOL]D�D�DGXEDomR�QLWURJHQDGD�HP�

WD[D�YDULiYHO��SHUPLWLQGR�R�DMXVWH�GD�GRVH�GH�1 DSOLFDGD�HP�GLIHUHQWHV�iUHDV�GD�

ODYRXUD�

2V� DOJRULWPRV� SURSRVWRV� QR� SUHVHQWH� WUDEDOKR� DSUHVHQWDP� SRWHQFLDO� GH�

UHFRPHQGDomR� GH� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� D� WD[D� YDULDGD�� SRLV�

SHUPLWLUDP�GLVWULEXLomR�PDLV�DGHTXDGD�GD�GRVH�GH�1�QD�iUHD��HP UHODomR�j�IRUPD�

WUDGLFLRQDO�GH�DSOLFDomR�GH�GRVH�XQLIRUPH��WD[D�IL[D���2�HPSUHJR�GHVWHV�DOJRULWPRV�

GH� DGXEDomR� QLWURJHQDGD� HP� FREHUWXUD� SDUD� WULJR� H� PLOKR� UHVXOWDUDP� HP�

UHQGLPHQWR�GH�JUmRV�LJXDO�RX�VXSHULRU�j�IRUPD�WUDGLFLRQDO�GH�UHFRPHQGDomR�GH�1�

2V�DOJRULWPRV�DSUHVHQWDP�IDFLOLGDGH�GH�LPSOHPHQWDomR�D�FDPSR��GHYLGR�j�

UHODomR� GLUHWD� GR� tQGLFH� GH� VXILFLrQFLD� GH� 1� �,61�� H� GR� 1'9,� FRP� D� FRQGLomR�



���

QXWULFLRQDO� GDV� SODQWDV�� SRVVLELOLWDQGR� DSOLFDU�1� D� WD[D� YDULDGD�XWLOL]DQGR� VHQVRU�

DWLYR�GH�YHJHWDomR�QDV�FXOWXUDV�GH�PLOKR�H�WULJR�

(VVHV�HVWXGRV�VHUYLUDP�SDUD�JHUDU�FRQKHFLPHQWR�WpFQLFR�FLHQWtILFR��DSRUWH�

WpFQLFR�SDUD�SURGXWRUHV�UXUDLV�TXH�XWLOL]DP�VHQVRUHV�GH�YHJHWDomR�H�SDUD�HPEDVDU�

DV�IXWXUDV�PHOKRULDV�QRV�DOJRULWPRV�GH�DGXEDomR�QLWURJHQDGD�HP�FREHUWXUD�D�WD[D�

YDULDGD�



���

� 9,7$

$QGUp�/XLV�9LDQ��QDVFLGR�HP����GH�RXWXEUR�GH������QR�PXQLFtSLR�GH�6HEHUL��

5LR�*UDQGH�GR�6XO��%UDVLO��p�ILOKR�GH�$U\�/XL]�9LDQ��LQ�PHPRULDP��H�6RHOL�&DQGDWHQ�

9LDQ�

1R� DQR� GH� ������ LQLFLRX� RV� HVWXGRV� QR� &ROpJLR� $JUtFROD� GH� )UHGHULFR�

:HVWSKDOHQ� �&$):�8)60��� YLQFXODGR� j� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� 0DULD��
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