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GL]HU�TXH�ERQV�PHLRV�SDUD�R�IRUQHFLPHQWR�GH�XPD�yWLPD�WUDQVIHUrQFLD�GH�GDGRV�DLQGD�
p�XP�SUREOHPD�HP�DOJXQV�DPELHQWHV��$�EXVFD SRU�PHOKRUHV�VHUYLoRV�RX�PHLRV�GH�
DFHVVR�DV�UHGHV�ORFDLV�IRPHQWDP�R�ODGR�FULDWLYR�GD�VRFLHGDGH��8P�GRV�FRQFHLWRV�TXH�
YHP�VH�SRSXODUL]DQGR�p�FRQFHLWR�GH�WUDQVPLVVmR�GH�GDGRV�YLD�HQHUJLD�HOpWULFD� 'HVVH�
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HVWXGR�VREUH�DYDOLDomR�H�FRPSDUDomR�GR�GHVHPSHQKR�GDV�WHFQRORJLDV�3/&�H�:L�)L�
HP�DPELHQWHV�LQGRRU��DWUDYpV GH�WHVWHV�GH�GHVHPSHQKR�GH� WUDQVPLVVmR�GH�GDGRV��
1RV� WySLFRV� DERUGDGRV� GDGRV� VREUH� UHGHV� GH� FRPSXWDGRUHV�� UHGHV� ORFDLV�� UHGHV�
HOpWULFDV� D�WHFQRORJLD�3/&��DUTXLWHWXUDV�H�HTXLSDPHQWRV�H[LVWHQWHV�SDUD�LPSODQWDomR�
GD�3/&��DQDOLVH�GD�WUDQVPLVVmR�GRV�GDGRV��SRVVtYHLV�LQWHUIHUrQFLDV��YLDELOLGDGH�

3DODYUDV�FKDYH��3/&� 7UDQVPLVVmR�GH�GDGRV��5HGHV�HOpWULFDV��:L�)L�
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$PRQJ�VHYHUDO�SUREOHPV�WKDW�H[LVW�IRU�WKH�LPSOHPHQWDWLRQ�RI�ORFDO�QHWZRUNV��LW�FDQ�EH�
VDLG� WKDW� JRRG�PHDQV� IRU�SURYLGLQJ� D� JRRG�GDWD� WUDQVIHU� LV� VWLOO� D� SUREOHP� LQ� VRPH�
HQYLURQPHQWV��7KH�VHDUFK� IRU�EHWWHU�VHUYLFHV�RU�PHDQV�RI�DFFHVV� WR� ORFDO�QHWZRUNV�
IRVWHUV�WKH�FUHDWLYH�VLGH�RI�VRFLHW\��2QH�RI�WKH�FRQFHSWV�WKDW�KDV�EHFRPH�SRSXODU�LV�
WKH� FRQFHSW� RI� GDWD� WUDQVPLVVLRQ� YLD� HOHFWULF� HQHUJ\�� ,Q� WKLV� ZD\� WHFKQRORJLHV� DQG�
HTXLSPHQW� DUH� HPHUJLQJ� WKDW� KHOS� DQG� IDFLOLWDWH� DFFHVV� WR� ORFDO� QHWZRUNV� WKURXJK�
YDULRXV�PHDQV��%DVHG�RQ�WKLV�FRQFHSW��WKLV�ZRUN�SUHVHQWV�D�VWXG\�RQ�WKH�HYDOXDWLRQ�
DQG� FRPSDULVRQ� RI� WKH� SHUIRUPDQFH� RI� 3/&� DQG� :L�)L� WHFKQRORJLHV� LQ� LQGRRU�
HQYLURQPHQWV��WKURXJK�SHUIRUPDQFH�WHVWV�RI�GDWD�WUDQVPLVVLRQ��,Q�WKH�WRSLFV�FRYHUHG�
GDWD�RQ�FRPSXWHU�QHWZRUNV��ORFDO�DUHD�QHWZRUNV��HOHFWULFDO�QHWZRUNV��3/&�WHFKQRORJ\��
H[LVWLQJ� DUFKLWHFWXUHV� DQG� HTXLSPHQW� IRU� 3/&� LPSOHPHQWDWLRQ�� DQDO\VLV� RI� GDWD�
WUDQVPLVVLRQ��SRVVLEOH�LQWHUIHUHQFH��IHDVLELOLW\�
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VHMD�SDUD�WUDEDOKR��HQWUHWHQLPHQWR��FRPXQLFDomR��GLIXVmR�FXOWXUDO �52&+$��������

-XQWDPHQWH� FRP HVVH DYDQoR� TXH�D� ,QWHUQHW� WHP� WLGR� QRV� ~OWLPRV� DQRV�

RIHUHFHQGR�DSOLFDo}HV�H�VHUYLoRV��DWp�HQWmR�QXQFD�LPDJLQDGRV�SRU�PXLWRV��YHP�VHQGR�

QHFHVViULR�R�LQYHVWLPHQWR�HP�SHVTXLVD�SDUD�R�GHVHQYROYLPHQWR�GH�QRYDV�WHFQRORJLDV�

EHP�FRPR�R�DSHUIHLoRDPHQWR GDTXHODV�Mi�H[LVWHQWHV�HP�WUDQVPLVVmR�GH�GDGRV��FRP�

D�ILQDOLGDGH�GH�RIHUHFHU�PHOKRU�TXDOLGDGH�H�PDLRU�YHORFLGDGH�WDPEpP�DXPHQWDQGR�R�

Q~PHUR GD�SRSXODomR�FRP�DFHVVR�D�UHGH��e�GHQWUR�GHVWH�FRQWH[WR�TXH�VH�HQFDL[D D�

WHFQRORJLD�3RZHU�/LQH�&RPPXQLFDWLRQV �3/&�� TXH�p�DTXHOD�HP�TXH�RV�GDGRV�VmR�

WUDQVPLWLGRV� XWLOL]DQGR� R� PHVPR� PHLR� ItVLFR� HP� TXH� FDPLQKD� D� HQHUJLD� HOpWULFD
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2�FRQFHLWR�GH�VH�WUDQVPLWLU�VLQDLV�GH�GDGRV�SHOD�UHGH�HOpWULFD�UHOHPEUD�DRV�

WHPSRV�GR�WHOpJUDIR��LQYHQWDGR�HP��������SRLV�D�XWLOL]DomR�GH�FDEHDPHQWR�GHGLFDGR�

SDUD�GLVSRVLWLYRV�LQVWDODGRV�VHPSUH�PRVWURX�FXVWRV�H[WUDV�H�QHP�VHPSUH�HUD�D�PHOKRU�

RSomR�� $� UHGH� HOpWULFD� IRL� LQLFLDOPHQWH� SODQHMDGD� SDUD� IRUQHFHU� SRWrQFLD� H� QmR�
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TXH�HVVH�VLQDO�HUD�FDSWXUDGR�H�GHPRGXODGR�HP�RXWUR�ORFDO�H�FRQYHUWLGR�QRYDPHQWH�

HP�VRP��(VVH�VLVWHPD�IRL�EDWL]DGR�GH�³%DEi�(OHWU{QLFD´��SRLV�SRVVLELO LWDYD�DRV�SDLV�

WHU�FRQWUROH�GDV�VXDV�FULDQoDV�HP�RXWUR�F{PRGR�GD�UHVLGrQFLD��'848(��������

6HQGR�DVVLP��D�XWLOL]DomR�GD�WHFQRORJLD�3/&�SRVVLELOLWD�GLYHUVDV�YDQWDJHQV�

TXDQGR�FRPSDUDGD�D�FRPXQLFDomR�VHP�ILR��$�WUDQVPLVVmR�VHP�ILR��ZLUHOHVV���HPERUD�

GH� IiFLO� LQVWDODomR��RIHUHFH�XP�DOWR�FXVWR�H�HVWi�VXMHLWR�jV�YDULDo}HV�FOLPiWLFDV�H�D�

ORFDOL]DomR� GR� WUDQVPLVVRU�UHFHSWRU�� YLVWR� TXH� VLQDLV� GH� DOWD� IUHTXrQFLDV� XWLOL]DGRV�

QHVVHV�WUDQVPLVVRUHV�QRUPDOPHQWH�QHFHVVLWDP�GH�YLVDGD�GLUHWD�GD�DQWHQD��RX�VHMD��

SDUHGHV�H�HOHYDo}HV�SRGHP�SUHMXGLFDU�D�WUDQVPLVVmR�H�GLPLQXLU�D�FRQILDELOLGDGH�GR�

VLVWHPD��3(5(,5$��������

&RPR RXWUDV�WHFQRORJLDV�TXH�DLQGD�QmR�VmR�GHVHQYROYLGDV��H[SDQGLQGDV�H�

FRQKHFLGDV��R�3/&�SRGH�WUDQVIRUPDU�VH�XPD�LPSRUWDQWH�IHUUDPHQWD�SDUD�D�LQFOXVmR�



��

GH�SHVVRDV�QR�PXQGR�GLJLWDO��SRU�LVVR��p�LPSRUWDQWH�VHU�FRQVWDQWHPHQWH�HVWXGDGR�H�

GHEDWLGR�SDUD�VHU�SRVVtYHO�D�PHOKRULD�H�KDYHU�XPD�FRQVWDQWH�DYDOLDomR�D�UHVSHLWR�GH�

VXD�YLDELOLGDGH�SDUD�R�PHUFDGR��3,/$56.,��������

(VWH�WUDEDOKR�WHP�FRPR�REMHWLYR�HIHWXDU�XP�HVWXGR�VREUH�D�WHFQRORJLD�3/&�

SDUD�HODERUDomR�GH�XPD�FRPSDUDomR�GH�GHVHPSHQKR�GH�WUDQVPLVVmR�GH�GDGRV�FRP�

UHODomR�D�WHFQRORJLD�:L�)L�

��� 2%-(7,92�*(5$/

2� REMHWLYR� GHVWH� WUDEDOKR� DYDOLDU H� FRPSDUDU� R� GHVHPSHQKR� GDV�

WHFQRORJLDV�3/&�H�:L�)L�HP�DPELHQWHV�LQGRRU��DWUDYpV�XP�WHVWH�GH�GHVHPSHQKR�GH�

WUDQVPLVVmR�GH�GDGRV�

��� 2%-(7,92�(63(&Ë),&2

2V�REMHWLYRV�HVSHFtILFRV QRV�TXDLV�VH�SUHWHQGHX�DOFDQoDU QHVWD�SHVTXLVD�

VmR�

D� GHVFUHYHU�FDUDWHUtVWLFDV GDV�7HFQRORJLD�3/&�H�:L�)L�

E� DQDOLVDU�DV�YDQWDJHQV�H�GHVYDQWDJHQV�GDV�GXDV�WHFQRORJLDV�

F� HVFODUHFHU�R�IXQFLRQDPHQWR�EiVLFR�GDV�WHFQRORJLDV�H�VXDV�WpFQLFDV�GH�

LPSOHPHQWDomR�

G� DSOLFDU�RV�FRQFHLWRV�H� FRPSDUDU�R�GHVHPSHQKR� UHIHUHQWH�DV� WD[DV�GH�

WUDQVPLVVmR� GH� GDGRV GDV� WHFQRORJLDV� 3/&� H� :L�)L� HP� GLIHUHQWHV�

FHQiULRV�

H� DQDOLVDU�D�TXDQWLGDGH��TXDOLGDGH��WHPSR�GH�SDFRWHV�GH�GDGRV�UHFHELGRV

SHODV�GXDV�WHFQRORJLDV�QRV�GLIHUHQWHV�FHQiULRV�

��� -867,),&$7,9$

'H�DFRUGR�FRP�7DVNLQ� &WR H $LUWLHV�������� DV�FRPXQLFDo}HV�GH�OLQKD�GH�

HQHUJLD�VmR�VLVWHPDV�SDUD� WUDQVSRUWDU�GDGRV�HP�XP�FRQGXWRU� WDPEpP�XVDGR�SDUD�

WUDQVPLVVmR�GH�HQHUJLD�HOpWULFD� 2V�FRQVXPLGRUHV�FRPSUDU�FRQMXQWRV�GH�DGDSWDGRUHV�

GH�OLQKD�HOpWULFD�QD�PDLRULD�GRV�YDUHMLVWDV�GH�HOHWU{QLFRV�H�XVi�ORV SDUD�HVWDEHOHFHU�



��

XPD�FRQH[mR�FRP�ILR�XVDQGR�D�ILDomR�HOpWULFD�H[LVWHQWH�QD�FDVD� 2V�DGDSWDGRUHV�GD�

UHGH�HOpWULFD�VH�FRQHFWDP�D�XPD�WRPDGD�GH�SDUHGH�H�GHSRLV�VmR�FRQHFWDGRV�DWUDYpV�

GR�FDEHDPHQWR�&$7��DR�URWHDGRU�GD�FDVD�

6HJXQGR�5RVVL���������FRP�WHFQRORJLD�3/&�R�FXVWR�SHOR�XVR�GD�,QWHUQHW�LUi�

GLPLQXLU��SRLV�R�PHLR�ItVLFR�XWLOL]DGR�SDUD�D�WUDQVPLVVmR�GH�GDGRV�Mi�HVWi�GLVSRQtYHO�

DVVLP�D�H[FOXVmR�WHFQROyJLFD�WHQGH�D�GLPLQXLU��(VWD�WHFQRORJLD�TXH�HVWi�HP�IDVH�GH�

WHVWHV�H�TXH�EXVFD�R�UiSLGR�GHVHQYROYLPHQWR�H�H[SDQVmR�GD�WUDQVPLVVmR�GH�GDGRV��

UHDOL]DQGR� XPD� FRPSDUDomR� FRP� DV� WHFQRORJLDV� Mi� H[LVWHQWHV� QR� PHUFDGR� H�

YHULILFDQGR�RV� EHQHItFLRV�TXH�D�PHVPD� LUi�SURSRUFLRQDU��$QDOLVDQGR�RV� GHVDILRV� H�

RSRUWXQLGDGHV�TXH�D�LPSOHPHQWDomR�GR�3/&�LUi�WUD]HU�SDUD�R�PHUFDGR�GR� SRQWR�GH�

YLVWD�HFRQ{PLFR��D� WHFQRORJLD�3/&�DSUHVHQWD�XPD�JUDQGH�YDQWDJHP�HP� UHODomR�D�

RXWUDV� WHFQRORJLDV� SDUD� WUDQVPLVVmR� GH� GDGRV�� D� H[LVWrQFLD� H� XWLOL]DomR� GH�

LQIUDHVWUXWXUD�EiVLFD�SDUD�D�FRPXQLFDomR�

2�ZL�IL��FRQHFWD�VH�D�XPD�XP�JDWHZD\ ,3�TXH�RIHUHFH�VROXo}HV�VHP ILR GH�

DOWD� YHORFLGDGH� ������Q� TXH� SRGHP� IRUQHFHU� DOWD� FRQILDELOLGDGH�� ODUJXUD� GH� EDQGD�

SUHYLVtYHO� H�GHVHPSHQKR�GH�DOWD� YHORFLGDGH� VHP�SUHFHGHQWHV� SDUD� GLVWULEXLomR�GH�

GDGRV��YtGHR�H�iXGLR�HP�WHPSR�UHDO�HP�FDVD� 2�SULQFLSDO�GHVDILR�DVVRFLDGR�DR :L�)L�

YHP� VXSHUDQGR� DV� TXHVW}HV� GH� LQWHUIHUrQFLD� H� SRGHQGR� SHQHWUDU� DGHTXDGDPHQWH�

DWUDYpV�GH�SDUHGHV�GH�WLMRORV�SDUD�IRUQHFHU�XP�VLQDO�VHJXUR�GH�ODWrQFLD�H�VHP�MLWWHU��

DR�PHVPR�WHPSR�HP�TXH�WRUQD�DV�VROXo}HV�IiFHLV�GH�LQVWDODU�H�DGPLQLVWUDU�SDUD�VHUHP

WUDWDGDV�SRU�R�FRQVXPLGRU��7$6.,1��&72��$,57,(6��������

8PD�YH]�TXH�HQYROYH�R�FRQWH[WR�GD�WHFQRORJLD�FRPR�PHGLDo}HV��WDQWR�QDV�

UHODo}HV�GH�GHVHQYROYLPHQWR�FLHQWtILFR��FRPR�QD�HYROXomR�GD�VRFLHGDGH��'HVWD�IRUPD�

R� WUDEDOKR� EXVFD� XPD� UHODomR� j� SUiWLFD� GD� LQIOXrQFLD� GD 3RZHU /LQH

&RPPXQLFDWLRQ �3/&��H�RQGH�HVVD�WHFQRORJLD�SRGH�VHU LPSODQWDGD��FHUWDPHQWH�TXH�R�

PDLRU�GHWHQWRU�GH�VHXV�EHQHItFLRV�VHUmR�DV�UHJL}HV�PHQRV�IDYRUHFLGDV��RXWUR�IDWRU�TXH�

MXVWLILFD� R� GHVHQYROYLPHQWR� p� TXDQWR� j� QHFHVVLGDGH� GH� HTXLSDPHQWRV� TXH� VmR�

IXQGDPHQWDLV�SDUD�D�VXD�LPSODQWDomR�QDV�UHVLGrQFLDV�

6HQGR�DVVLP�� H[LVWHP�YiULRV� HVWXGRV� IHLWRV� DFHUFD�GD� FRPSDUDomR�GDV�

GXDV�WHFQRORJLDV�SRZHUOLQH H�ZL�IL DERUGDGDV�HP�XP�PRGR�JHUDO��2�IRFR�GHVWH�WUDEDOKR�

p�R�GHVHPSHQKR�GDV�GXDV� WHFQRORJLDV�GH� WUDQVPLVVmR�GH�GDGRV�HP�GRLV� FHQiULRV�

GLIHUHQWHV��FRP�DMXGD�GH�XP�VRIWZDUH GH�PRQLWRUDPHQWR� TXH�IXWXUDPHQWH�SRGH�YLU�D�



��

FRQWULEXLU�HP�SHVTXLVDV��SDUD�D�LPSOHPHQWDomR�GR�3/&��FRP�D�ILQDOLGDGH�GH�LQFOXLU�

FRPXQLGDGHV�GH�EDL[D�UHQGD�QR�PXQGR�GLJLWDO��H�WDPEpP�JHUDU�UHGXomR�GH�FXVWR�QD�

HFRQRPLD�

��� (6758785$�'2�75$%$/+2

(VWH�WUDEDOKR�HVWi�FRPSRVWR�SRU�FLQFR�FDStWXORV��6HQGR�DVVLP��QR�FDStWXOR�

XP�� DSUHVHQWD� XPD� EUHYH� FRQVLGHUDomR� VREUH� R� WHPD� GR� WUDEDOKR�� FRQWHQGR�

LQWURGXomR��REMHWLYR�JHUDO��REMHWLYR�HVSHFtILFR�H�D�MXVWLILFDWLYD�

1R�FDStWXOR�GRLV��DSUHVHQWD�XPD�UHIHUrQFLD�ELEOLRJUiILFD�DFHUFD�GDV�UHGHV�

GRV�FRPSXWDGRUHV��WLSRV�H[LVWHQWHV��IXQFLRQDOLGDGHV� DSOLFDomR�HP�YDULDGRV�WLSRV�GH�

DPELHQWHV�HVSHFtILFRV� SLQJ H�VRIWZDUH�GH�PRQLWRUDPHQWR�:LUHVKDUN�

1R�FDStWXOR� WUrV� UHODWD�VREUH�R�TXH�p�3/&�H�XPD�EUHYH�KLVWyULD�VREUH�D�

PHVPD��(P�VHJXLGD�VHUmR�PRVWUDGDV�LQIRUPDo}HV�VREUH�D�3/&�H�VHXV�SUREOHPDV�H�

R�IXQFLRQDPHQWR�

1R� FDStWXOR� TXDWUR�� VmR� DSUHVHQWDGRV� WUDEDOKRV� FRUUHODWRV� DR� HVWXGR�

GHVHQYROYLGR�

1R�FDStWXOR�FLQFR��DSUHVHQWD�D�HVWUXWXUD�GR�WUDEDOKR�GHVHQYROYLGR��RQGH�p�

DERUGDGD�D�PHWRGRORJLD�DSOLFDGD�SDUD�DYDOLDU�DV�GXDV� WHFQRORJLDV�GH�UHGHV�DRQGH�

VmR�DYDOLDGRV�RV�UHVXOWDGRV�REWLGRV SRU�PHLR�GH�XPD�FRPSDUDomR�

1R�FDStWXOR�VHLV� DSUHVHQWD�D�FRQFOXVmR�RQGH�VmR�GHVFULWDV�DV�GLILFXOGDGHV�

HQFRQWUDGDV�� GXUDQWH� R� GHVHQYROYLPHQWR� GR� WUDEDOKR�� DRQGH� IRL� VXJHULGR WDPEpP�

QHVWH�PHVPR�FDStWXOR�RV�WUDEDOKRV�IXWXURV�



��

��5('(6�'(�&20387$'25(6

'H�DFRUGR�FRP�7DQHQEDXP���������FRP�R�DYDQoR�WHFQROyJLFR��HVVDV�iUHDV�

HVWmR�D�DIOXLU� UDSLGDPHQWH�H�VmR�FDGD�YH]�PHQRUHV�DV�GHVLJXDOGDGHV�HQWUH�FROHWD��

WUDQVSRUWH��DUPD]HQDPHQWR�H�SURFHVVDPHQWR�GH�LQIRUPDo}HV��¬�PHGLGD�TXH�FUHVFH�

QRVVD� SUiWLFD� GH� FROKHU�� SURFHVVDU� H� GLVWULEXLU� LQIRUPDo}HV�� ILFD� DLQGD� PDLRU� D�

QHFHVVLGDGH�SRU�IRUPDV�GH�SURFHVVDPHQWR�GH�LQIRUPDo}HV�DLQGD�PDLV�VRILVWLFDGDV��$�

IXVmR�GRV�FRPSXWDGRUHV�H�GDV�FRPXQLFDo}HV�WHYH�XPD�JUDQGH�LPSRUWkQFLD�QR�PRGR�

FRPR�RV�VLVWHPDV�FRPSXWDFLRQDLV�HUDP�RUJDQL]DGRV���

&RP�HVVH�DYDQoR��D�EXVFD�SRU�FRQHFWLYLGDGH�p�H[SRVWD�HP�GRLV�UHTXLVLWRV�

SUySULRV�� D� QHFHVVLGDGH� GH� VRIWZDUH� GH� FRPXQLFDomR�� H� D� QHFHVVLGDGH� GH� UHGHV�

�67$//,1*6����������

8PD�UHGH�GH�FRPSXWDGRUHV�p�XP�FRQMXQWR�GH�HTXLSDPHQWRV�OLJDGRV�HQWUH�

VL�GH�PRGR�D�UHDOL]DU�WURFDV�GH�LQIRUPDo}HV�H�FRPSDUWLOKDUHP�UHFXUVRV�FRPR�DUTXLYRV�

GH�GDGRV�JUDYDGRV��LPSUHVVRUDV��PRGHPV��VRIWZDUH�H�RXWURV�HTXLSDPHQWRV��6286$��

�������

$� SDUWLU� GH� XP� KDUGZDUH� SURJUDPiYHO� VmR� PRQWDGDV� DV� UHGHV� GH�

FRPSXWDGRUHV�� GHYLGR� D� VXD� FDSDFLGDGH� GH� WUDQVSRUWDU� YiULRV� WLSRV� GH� GDGRV�

GLIHUHQWH��H�GDUHP�VXSRUWH�D�XPD�DOWD�H�FUHVFHQWH�WLSRV�GH�DSOLFDo}HV�

([LVWHP� YiULRV� PRWLYRV� H� REMHWLYRV� TXH� DWUDHP� DV� SHVVRDV� D� VH�

LQWHUHVVDUHP������SRU�UHGHV�GH�FRPSXWDGRUHV TXH�VmR �7$1(1%$80��������

D� FRPSDUWLOKDPHQWR� GH� UHFXUVRV�� WHP� FRPR� REMHWLYR� FRORFDU� WRGRV� RV�

SURJUDPDV��HTXLSDPHQWRV�H�SULQFLSDOPHQWH FRORFDU�SHVVRDV�GD�UHGH�HP�

DOFDQFH�GH�GDGRV��LQGHSHQGHQWHPHQWH�GD�ORFDOL]DomR�ItVLFD�GR�UHFXUVR�

H�GR�XVXiULR�

E��FRQILDELOLGDGH��HQYLR�FRQILiYHO�GD�PHQVDJHP�

F�� HFRQRPL]DU� GLQKHLUR�� HP� FDVR� GH� FXVWR� H� GHVHPSHQKR� RV� SHTXHQRV�

FRPSXWDGRUHV�VDHP�PXLWR�PHOKRUHV�RV�GH�JUDQGH�SRUWH��

G��HVFDODELOLGDGH��DXPHQWR�JUDGXDO�GR�GHVHPSHQKR�GR�VLVWHPD��FRQVRDQWH�

DR�FUHVFLPHQWR�GR�YROXPH�GH�FDUJD��SRGH�VH�LQVHULU�PDLV�SURFHVVDGRUHV�

H��PHLR� GH� FRPXQLFDomR��PXLWR� SRWHQWH� HQWUH� SHVVRDV� JHRJUDILFDPHQWH�

GLVSHUVDV�



��

$V�UHGHV�GH�FRPSXWDGRUHV�VmR�FRQVWLWXtGDV�SRU�YiULRV�HTXLSDPHQWRV�FRPR�

URWHDGRUHV��FRPSXWDGRUHV� WLSR�3&��FRPSXWDGRUHV�GH�JUDQGH�SRUWH� �PDLQIUDPHV�RX�

KRVWV��� VZLWFKHV FRPXWDGRUHV�� JDWHZD\V�� KXEV�� FDERV�� FRQHFWRUHV� H� RXWURV�

HTXLSDPHQWRV�H�VRIWZDUH��6286$��������

$V� UHGHV� GH� FRPSXWDGRUHV� SRGHP� VHU� FODVVLILFDGDV� HP�� /RFDO� $UHD�

1HWZRUN �/$1���0HWURSROLWDQ�$UHD�1HWZRUN �0$1��H :LGH�$UHD�1HWZRUN �:$1���

��� 5('(6�/2&$,6�28�/$1

5HGHV�/RFDLV�VmR�WDPEpP�GHVLJQDGDV�/$1V��VmR�UHGHV�SULYDGDV�PDQWLGDV�

HP�XP�Vy�HGLItFLR�RX�FDPSXV�XQLYHUVLWiULR�FRP�DOJXQV�TXLO{PHWURV�GH�H[WHQVmR��6mR�

EDVWDQWH�XWLOL]DGDV�SDUD�LQWHUOLJDU�FRPSXWDGRUHV�SHVVRDLV�H�HVWDo}HV�GH�WUDEDOKR�HP�

HVFULWyULRV�H�LQVWDODo}HV�LQGXVWULDLV�GH�HPSUHVDV��DXWRUL]DQGR�R�FRPSDUWLOKDPHQWR�GH�

UHFXUVRV��LPSUHVVRUD��H�WURFD�GH�LQIRUPDo}HV��7$1(1%$80��������

7HP� FDUDWHUtVWLFDV� RUJDQL]DFLRQDO� PHQRV� FRPSOH[D� GDV� UHGHV� GH�

FRPSXWDGRUHV��(OD�p�XP�JUXSR�GH�FRPSXWDGRUHV�OLJDGRV�DWUDYpV�GH�XPD�UHGH�HVWDQGR�

WRGRV�QR�PHVPR�OXJDU��(PERUD�DV�/$1V�VmR�UHGHV�PDLV�VLPSOHV��QmR�TXHU�GL]HU�TXH�

VHMDP�QHFHVVDULDPHQWH�SHTXHQDV�RX�VLPSOHV��0DV�SRGHP�VHU�JUDQGHV�H�FRPSOH[DV�

FRPR�LOXVWUD�D�ILJXUD����+$<'(1�������

)LJXUD���� /RFDO�$UHD�1HWZRUN

)RQWH��6i��������



��

(ODV�WDPEpP�WrP�FDUDFWHUtVWLFDV�TXH�DV�GLIHUHQFLD�GDV�RXWUDV�UHGHV�FRPR�

D� WDPDQKR�

E� WHFQRORJLD�GH�WUDQVPLVVmR�

F� WRSRORJLD�

(� HP� WHUPRV� GH� WDPDQKR� VmR� UHVWULWDV�� TXHU� GL]HU� WHPSR� SpVVLPR� GH�

WUDQVPLVVmR�p�OLPLWDGR�H�FRQKHFLGR�FRP�DQWHFHGrQFLD��

����5('(6�0(75232/,7$1$6�28�0$16

6mR�UHGHV�TXH�DVVRFLDP�YiULDV�/$1V��6HJXQGR�+D\GHQ��������JHUDOPHQWH�

TXDQGR�XPD�/$1�GHL[D�GH�VHU�XVDGD�SRU�SRXFRV�XVXiULRV�H�SDVVD�D�WHU�PLOKDUHV�GH�

XVXiULRV� p� SURYiYHO� TXH� HVVD� UHGH� WHQKD� VH� H[SDQGLGR� SDUD� IRUD� GR� VHX� ORFDO� GH�

RULJHP��4XDQGR�R�XVR�GD�UHGH�p�ORFDO��RX�VHMD��GHQWUR�GH�XPD�UHJLmR�JHRJUiILFD�PXLWR�

SHTXHQD�QmR�p�FRPXP�D�GLYLVmR�GH�UHGHV�HP�YiULDV�UHGHV�PHQRUHV��UHVXPLQGR�DV�

HP�XPD�0$1�DWUDYpV�GH�OLQKDV�WHOHI{QLFDV�GHGLFDGDV�GH�DOWD�YHORFLGDGH��RX�KDUGZDUH�

HVSHFLDLV�TXH�SHUPLWHP�D�WUDQVIHUrQFLD�GH�GDGRV�FRP�DOWD�YHORFLGDGH�GH�/$1V�

(VVH� SURFHVVR� FUHVFHX� D� SDUWLU� GH� DQWLJRV� VLVWHPDV� GH� DQWHQDV�

FRPXQLWiULDV�XWLOL]DGDV�HP�UHJL}HV�FRP�IUDFR�DWHQGLPHQWR�GR�VLQDO�GH�WHOHYLVmR�SHOR�

DU��1HVVHV�SULQFLSDLV�VLVWHPDV��XPD�JUDQGH�DQWHQD�HUD�XWLOL]DGD�QR�DOWR�GD�FROLQD�MXQWR�

DR�VLQDO�HUD�HQWmR�OHYDGR�D�FDVD�GRV�XVXiULRV��7$1(1%$80� �������FRPR�LOXVWUD�D�

ILJXUD���

)LJXUD���� 5HGH�&OiVVLFD�GH�XPD�79�D�FDER��XVDQGR�R�FRQFHLWR�GH�0$1



��

)RQWH��6i��������

����5('(6�'(�/$5*$ 28�/21*$�',67Æ1&,$�28�:$16

(VWDV� UHGHV� LQWHUOLJDP� YiULDV� 0$1V�� RX� VHMD�� DV� :$1� FRPXPHQWH�

FRQKHFLGD� SRU� LQWHUQHW�� H� HOD� LQWHUOLJD� WRGDV� HODV� /$1�� 0$1��:$1�� (QYROYH� XPD�

JUDQGH�H[WHQVmR�JHRJUiILFD��FRP�IUHTXrQFLD�XP�SDtV�RX�FRQWLQHQWH��,QFOXL�PiTXLQDV�

FRP� D� ILQDOLGDGH� H[HFXWDU� RV� SURJUDPDV� RX� DSOLFDo}HV� GR� XVXiULR�

�7$1(1%$80��������FRPR�LOXVWUD�D�ILJXUD���

)LJXUD���± 5HSUHVHQWDomR�GDV�5HGHV�:$1V

)RQWH��6i��������



��

����5('(6�6(0�),2�28 :,5(/(66

$V�UHGHV�VHP�ILR�FKHJDUDP�GHYLGR�DV�QHFHVVLGDGHV�GH�FRPXQLFDomR�HP�

TXDOTXHU� KRUD� RX� OXJDU� FRP� DFHVVR� UiSLGR� H� FRPSDUWLOKDGR�� $V� UHGHV� VHP� ILR�

GLIHUHQWHV�GRV�PRGHORV�ItVLFRV��QmR�SUHFLVDYDP�GH�WHUPLQDLV�GH�FDEHDPHQWRV�SDUD�D�

XWLOL]DomR� GH� XP� GLVSRVLWLYR�� SRGHQGR� HYLWDU� XPD� WRWDO� UHHVWUXWXUDomR� SDUD� VXD�

LPSOHPHQWDomR��2/,9(,5$��%(0��������

6HJXQGR�'LDQD�)LOKR���������DV�UHGHV�VHP�ILR�p�XP�VLVWHPD�GH�WUDQVPLVVmR�

GH�GDGRV�IOH[tYHO�TXH�SRGH�VHU�HPSUHJXH�FRPR�DOWHUQDWLYDV�SDUD�UHGHV�FDEHDGDV��H�

SHUPLWH�D�OLJDomR�HQWUH�HTXLSDPHQWRV�VHP�QHQKXPD�OLJDomR�ItVLFD�

(VVDV�UHGHV�VXUJLUDP�FRP�REMHWLYR�GH�PXGDU�RX�LQVHULU�PRELOLGDGH�D�UHGH�

FRQYHQFLRQDO��$�UHGH�VHP�ILR�UHSUHVHQWD� VH�FRPR�DOWHUQDWLYD�D�RXWUDV�UHGHV��GDQGR�

DV�PHVPDV�IXQFLRQDOLGDGHV��SRUpP�GH�PRGR�IOH[tYHO��WLUDQGR�RV�SUREOHPDV�GH�FDERV

H� RXWURV�� (ODV� HVWDEHOHFHP� FRQHFWLYLGDGH� GH� GDGRV� FRP� PRELOLGDGH� GR� XVXiULR��

7DPEpP�WrP�JUDQGHV�EHQpILFRV�FRPR��PRELOLGDGH��DJLOLGDGH��IOH[LELOLGDGH��EDL[R�FXVWR�

�)$5,$6��������

6HQGR� DVVLP�� GH� DFRUGR� FRP� 7DQHQEDXP� �������� DOpP� GH� IDFLOLWDU� D�

FRQH[mR� GH� XVR� SUySULR�� DV� UHGHV� VHP� ILR� VmR� XVDGDV� HP� YiULDV� iUHDV�� FRPR�

XQLYHUVLGDGHV��DRQGH�Ki�LQVWDODo}HV�VHP�ILRV�QR�FRPSXV��SHUPLWLQGR�TXH�RV�DOXQRV�

DFHVVHP� H� H[HFXWHP� WDUHIDV� FRPR�� FRQVXOWDU� ELEOLRWHFD� H� UHVSRQGHU� H�PDLOV� HP�

TXDOTXHU�OXJDU��2XWUR�SDSHO�LPSRUWDQWH�UHIHUH�VH�D�VXD�XWLOL]DomR�QRV�H[pUFLWRV��HP�

TXH�SURYDYHOPHQWH�QmR�VHMD�SRVVtYHO�FRQWDU�FRP�XPD�LQIUDHVWUXWXUD�DGHTXDGD�SDUD�D�

XWLOL]DomR� GH� XPD� UHGH� ORFDO�� ILFDQGR� D� PHOKRU� RSomR� SDUD� OHYDU� R� VHX� SUySULR�

HTXLSDPHQWR��

7DPEpP� H[LVWH� DV� UHGHV� ZLUHOHVV� LQGRRU TXH� VmR� UHGHV� TXH� DEDUFDP�

SHTXHQDV�iUHDV�� FRPR� UHVLGrQFLDV�� HVFULWyULRV�� ODERUDWyULRV� H� FRQHFWDP� SHTXHQRV�

Q~PHURV�GH�XVXiULRV��

8PDV�GDV�JUDQGHV�GLILFXOGDGHV�GDV�UHGHV�VHP�ILR�p�D�SHUGD�GH�VLQDO�H�D�

VXD�YXOQHUDELOLGDGH�TXDQWR�DWDTXHV�RX�LQYDV}HV�TXH VH�UHIHUH�D�VHJXUDQoD�TXH�QmR�

VHUi�R�IRFR�GHVVD�SHVTXLVD�



��

����3,1*

2� SLQJ p� XP� FRPDQGR� QRUPDOPHQWH� XVDGRV� QRV� WHUPLQDLV� GRV� QRVVRV�

FRPSXWDGRUHV�� HOH� p� XP� PpWRGR� TXH� XWLOL]D� R� ,QWHUQHW� &RQWURO� 0HVVDJH� 3URWRFRO

�,&03� H�SHUPLWH�DR�XVXiULR�YHULILFDU�D�FRQHFWLYLGDGH�HQWUH�GRLV�KRVWV��(VWH�PpWRGR�

HQYLD�SDFRWHV�,&03��HFKR�UHTXHVW��SDUD�XPD�GHWHUPLQDGD�PiTXLQD�H�DJXDUGD�XPD�

PHQVDJHP�,&03�GH�UHVSRVWD��HFKR�UHSO\���2�IRUPDWR�GD�PHQVDJHP�,&03��XWLOL]DGD�

QR�SLQJ��p�DSUHVHQWDGR�QD�ILJXUD����&,6&2��������WUDGXomR�QRVVD��

)LJXUD���± )RUPDWR�GD�0HQVDJHP�,&03

)RQWH��&,6&2��������

6HJXQGR�R�&,6&2��������R�SLQJ XVD�XPD�VpULH�GH�PHQVDJHQV�GH�HFR�GR�

SURWRFROR�GH�FRQWUROH�GH�PHQVDJHQV�GH�,QWHUQHW��,&03��SDUD�GHWHUPLQDU�

D� VH�XP�KRVW UHPRWR�HVWi�DWLYR�RX�LQDWLYR�

E� UHWDUGR�URXQG�WULS QD�FRPXQLFDomR�FRP�R�KRVW�

F� SHUGD�GH�SDFRWHV��

2�FRPDQGR�SLQJ SULPHLUR�HQYLD�XP�SDFRWH�GH�UHTXLVLomR�GH�HFR�D�XP�HQGHUHoR�

H�GHSRLV�DJXDUGD�XPD�UHVSRVWD��2�SLQJ VHUi�EHP�VXFHGLGR�VRPHQWH�VH�

D� D VROLFLWDomR�GH�HFR�FKHJD�DR�GHVWLQR�



��

E� VH GHVWLQR�p�FDSD]�GH�GHYROYHU�XPD�UHVSRVWD�GH�HFR�SDUD�D�RULJHP��HP�

XP�SHUtRGR�SUHGHWHUPLQDGR��GHQRPLQDGR�LQWHUYDOR��2�YDORU�SDGUmR�

GHVVH�WLPHRXW p�GRLV�VHJXQGRV�HP�&LVFR�URXWHUV�

��� :,5(6+$5.

2� ZLUHVKDUN� WDPEpP� FRQKHFLGR FRPR� WXEDUmR� GRV� ILRV�� p� XPDV� GDV�

IHUUDPHQWDV�JUDWXLWDV�PDLV�XVDGDV SHORV�DGPLQLVWUDGRUHV�GH�UHGHV�SDUD�WHU�R�FRQWUROH�

JHUDO�GR�WUiILFR�GD�UHGH��(QWUHWDQWR� p�SRVVtYHO�PRQLWRUDU�WXGR�R�TXH�HQWUD�H�VDL�QRV�

KRVWV �%$7,67$��������

1R�ILQDO�GH�������R�HVWXGDQWH�GH�FLrQFLD�GH�FRPSXWDomR�GD�8QLYHUVLW\�
RI�0LVVRXUL�± .DQVDV�&LW\��*HUDOG�&RPEV��WUDEDOKDYD�SDUD�XP�SHTXHQR�
SURYHGRU� GH� ,QWHUQHW�� 3UREOHPDV� GH� UHGH� HP� WDLV� SURYHGRUHV� HUDP�
FRPXQV�H�*HUDOG�EXVFDYD�IHUUDPHQWDV�TXH�SXGHVVHP�OKH�DX[LOLDU�QD�
UHVROXomR�GRV�PHVPRV��3RUpP��QDTXHOD�pSRFD��SURGXWRV�SDUD�DQiOLVH�
GH�SURWRFRORV�GH�UHGH�HUDP�FDURV��FXVWDYDP�HP�PpGLD��������H�QmR�
IXQFLRQDYDP�QRV�VLVWHPDV�RSHUDFLRQDLV�GH�VXD�FRPSDQKLD��6RODULV�H�
/LQX[���'HVVD�IRUPD��FRP�R�LQWXLWR�GH�UDVWUHDU�RV�SUREOHPDV�RFRUULGRV�
QRV� VLVWHPDV� H� DSHUIHLoRDU� VHXV� FRQKHFLPHQWRV� HP� UHGHV� GH�
FRPSXWDGRUHV��*HUDOG�FRPHoRX�D�HVFUHYHU�VHX�SUySULR�DQDOLVDGRU�GH�
WUiIHJR�GH�UHGH��EDWL]DQGR�R�VRIWZDUH�GH�(WKHUHDO �52'5,*2��������S��
���

2�VRIWZDUH�IRL�FULDGR�FRP�LQWXLWR�GH�DQDOLVDU�R�WUiIHJR�GH�UHGH��&RQKHFLGRV�

WDPEpP� FRPR� DQDOLVDGRUHV� GH� SDFRWHV� ³VQLIIHV�´� GH� UHGH� SRU� FDXVD� GD� VXD�

FDSDFLGDGH�H�SUREDELOLGDGH�GH� IXQFLRQDPHQWR�HP�YiULDV�SODWDIRUPDV��HQWUHWDQWR�VH�

WRUQRX�R�SULQFLSDO�VRIWZDUH�GR�JrQHUR �%$7,67$��������

������&DUDFWHUtVWLFDV

6HJXQGR�D�:LUHVKDUN��������R�VRIWZDUH�SRVVXL�YiULRV�UHFXUVRV��TXH�SRGHP�

VHU�FLWDGRV�

D� GLVSRQtYHO�SDUD�81,;�H�:LQGRZV�

E� FDSWXUH�GDGRV�GH�SDFRWH�DR�YLYR�GH�XPD�LQWHUIDFH�GH�UHGH�

� $�RULJHP�GR� WHUPR�³QHWZRUN�VQLIIHU´�HVWi� UHODFLRQDGD�DR� WHUPR�³VQLIIHU´��TXH�QD� OtQJXD� LQJOHVD��GL]�
UHVSHLWR�DRV�GLVSRVLWLYRV�XWLOL]DGRV�SDUD�GHWHFWDU�VXEVWkQFLDV�RFXOWDV�DWUDYpV�GR�RGRU��WDLV�FRPR�GURJDV�
RX�H[SORVLYRV��2�WHUPR�³QHWZRUN�VQLIIHU´��HP�LQJOrV��VLJQLILFD�DOJR�FRPR�³FDSWXUDGRU�GH�UHGH´��7DPEpP�
p�FRPXP��SRU�HVVH�PRWLYR��R�XVR�GR�WHUPR�³VQLIIHU�GH�UHGH´�QRV�SDtVHV�TXH�IDODP�D�OtQJXD�SRUWXJXHVD�



��

F� DEUD�DUTXLYRV� FRQWHQGR�GDGRV�GH�SDFRWHV� FDSWXUDGRV� FRP� WFSGXPS� ��

:LQ'XPS��:LUHVKDUN�H�PXLWRV�RXWURV�SURJUDPDV�GH�FDSWXUD�GH�SDFRWHV�

G� LPSRUWH�SDFRWHV�GH�DUTXLYRV�GH�WH[WR�FRQWHQGR�GXPSV�KH[DGHFLPDLV�GH�

GDGRV�GH�SDFRWH�

H� H[LELU�SDFRWHV�FRP�LQIRUPDo}HV�GH�SURWRFROR�PXLWR�GHWDOKDGDV�

I� VDOYDU�GDGRV�GH�SDFRWH�FDSWXUDGRV�

J� H[SRUWDU�DOJXQV�RX�WRGRV�RV�SDFRWHV�HP�YiULRV IRUPDWRV�GH�DUTXLYR�GH�

FDSWXUD�

K� ILOWUDU�SDFRWHV�HP�PXLWRV�FULWpULRV�

L� SURFXUH�SRU�SDFRWHV�HP�PXLWRV�FULWpULRV�

M� FRORULU�H[LELomR GH�SDFRWHV�FRP�EDVH�HP�ILOWURV�

N� FULH�YiULDV�HVWDWtVWLFDV�

&RPR�LOXVWUDGR�QD ILJXUD����³2�:LUHVKDUN�FDSWXUD�RV�SDFRWHV�H�SHUPLWH�TXH�

YRFr�H[DPLQH�R�FRQWH~GR�GHOHV´��PRVWUD�R�:LUHVKDUN�WHQGR�FDSWXUDGR�DOJXQV�SDFRWHV�

H�HVSHUDQGR�SRU�YRFr�SDUD�H[DPLQi�ORV�

)LJXUD�� � &DSWXUD�GH�SDFRWHV



��

)RQWH��:LUHVKDUN��������

������&DSWXUDQGR�GDGRV�QD UHGH�HP�WHPSR�UHDO

'H�DFRUGR�FRP�D�:LUHVKDUN��������D�FDSWXUD GH GDGRV�QD�UHGH�HP�WHPSR�

UHDO p�XP�GRV�SULQFLSDLV�UHFXUVRV�GR�:LUHVKDUN��R�PHFDQLVPR�GH�FDSWXUD�IRUQHFH�RV�

VHJXLQWHV�UHFXUVRV�

D� FDSWXUH� GH� GLIHUHQWHV� WLSRV� GH� KDUGZDUH GH� UHGH�� FRPR� (WKHUQHW RX�

�������

E� SDUH� D� FDSWXUD� HP� GLIHUHQWHV� JDWLOKRV�� FRPR� D� TXDQWLGDGH GH� GDGRV�

FDSWXUDGRV��R�WHPSR�GHFRUULGR�RX�R�Q~PHUR�GH�SDFRWHV�

F� VLPXOWDQHDPHQWH�PRVWUDU�SDFRWHV�GHFRGLILFDGRV�HQTXDQWR�R�:LUHVKDUN�

HVWi�FDSWXUDQGR�

G� ILOWUDU�SDFRWHV��UHGX]LQGR�D�TXDQWLGDGH�GH�GDGRV�D�VHUHP�FDSWXUDGRV�

H� VDOYDU�SDFRWHV�HP�YiULRV�DUTXLYRV�HQTXDQWR�ID]�XPD�FDSWXUD�GH�ORQJR�

SUD]R��RSFLRQDOPHQWH�JLUDQGR�DWUDYpV�GH�XP�Q~PHUR� IL[R�GH�DUTXLYRV�

�XP�³ULQJEXIIHU´��

I� FDSWXUD�VLPXOWkQHD�GH�YiULDV�LQWHUIDFHV�GH�UHGH�



��

��7(&12/2*,$�3/&

2V�SULPHLURV�SRQWRV�GH�YLVWDV�DFHUFD�GH�WUDQVPLVVmR�YLD�FDERV�GH�HQHUJLD�

HOpWULFD�DSDUHFHUDP�QR�SULQFtSLR�GR�VpFXOR�;;��PDV�QmR�DYDQoDUDP��SRU�QmR�VHU�YLVWR�

FRPR�XP�PHLR�GH�FRPXQLFDomR�YLiYHO�VDEHQGR�TXH�D�PHVPD�SRVVXtD�EDL[D�WD[D�GH�

WUDQVPLVVmR��EDL[D�IXQFLRQDOLGDGH�H�XP�HOHYDGR�FXVWR�GH�H[HFXomR�GR�SURMHWR��0(/2�

-81,25��0(1'(6��������

'HVWH� PRGR� DV� SULPHLUDV� WUDQVPLVV}HV� GH� GDGRV� FRP� D� DMXGD� GD�

7HFQRORJLD�3/&� IRUDP�FRPSURYDGRV�HP������� TXDQGR�R� LQJOrV�(GZDUG�'DY\� TXH�

LQGLFRX� XPD� VROXomR� TXH� SHUPLWLD� D� FRPSDUDomR� UHPRWD� GH� QtYHLV� GH� WHQVmR� GH�

EDWHULDV�GH�VLVWHPD�GR�WHOpJUDIR�HQWUH�/RQGUHV�H�/LYHUSRRO��VXFHGHQGR�HP�������HOH�

SDWHQWHRX�PpWRGR�GH�PHGLomR�UHPRWD��ILFDQGR�D�SULPHLUD�SDWHQWH�GH�VLQDOL]DomR�YLD�

UHGH� HOpWULFD� QD� *Um�%UHWDQKD�� $FRQWHFHX� HP� ����� FRPHUFLDOL]DomR� VRE� R� QRPH�

3RZHU�/LQH�&DUULHU��2QGDV�3RUWDGRUDV�GH�/LQKDV�GH�$OWD�7HQomR��23/$��FRPR�HUD�

FRQKHFLGD�QR�%UDVLO��WLQKD�FRPR�SDUWLFXODULGDGHV�D�XWLOL]DomR�GH�IDL[D�HVWUHLWD�HQWUH���

N+]�D�������N+]�H�D�PRGXODomR�$0�)0��(UDP�PDQXVHDGRV�HTXLSDPHQWRV�UHVLVWHQWHV�

FRP�GXUDELOLGDGH�VXSHULRUD�D�WULQWD�DQRV��&RP�R�GHVHQYROYLPHQWR�GDV�LQVWDODo}HV�GH�

ILEUDV�yWLFDV�H�DWHQXDomR�GRV�SUHoRV�GRV�VLVWHPDV�HP� WHOHFRPXQLFDomR�R�VLVWHPD�

&DUULHU�IRL�ODUJDGR��02'52���������

(P�������D�WHFQRORJLD�3/&�HUD��QR�HQWDQWR��FRQKHFLGD�SRU�5LSSOH�&RQWURO��

(UD�SRU�LQWHUPpGLR�GHOD�TXH�FRPSDQKLDV�GH�GLVWULEXLomR�GH�HQHUJLD�HOpWULFD�SURFHGLD�

R�HYHQWR�DXWRPiWLFR�GD�LOXPLQDomR�S~EOLFD��VXD�SRUWDGRUD�WLQKD�IUHTXrQFLD�QD�RUGHP�

GH�����N+]�D���N+]��3$5(17(��������

6HP�SURJUHVVR�SRU�FDXVD�GD�IDOWD�GH�LQWHUHVVH�SRU�SDUWH�GRV�LQYHVWLGRUHV�

HP� WHOHFRPXQLFDomR��HQWmR�HP������D�JUDQGH�SDUWH�GD� LPSOHPHQWDomR�TXH�XVDYD�

3/&�SRVVXtDP�WD[DV�GH� WUDQVPLVVmR�EDVWDQWH�EDL[DV��1D�GpFDGD�GH�������RFRUUHX�

XP�DYDQoR�QD�WHFQRORJLD��IRL�SRVVtYHO�D�LPSOHPHQWDomR�GH�WpFQLFDV�GH�SURFHVVDPHQWR�

GH�VLQDLV�SRU�PRGXODomR�GLJLWDO�H�D�FRGLILFDomR�GH�VLQDLV�HP�PRGHPV��$LQGD�QD�PHVPD�

pSRFD�� QD� (XURSD� IRL� GHILQLGR� R� SDGUmR� &(1(/(&�� SHOR� &RPLWr� (XURSHX� GH�

1RUPDOL]DomR�(OHWURWpFQLFD��(XURSHDQ�&RPPLWWH�IRU�(OHWURWHFKQLFDO�6WDQGDUGL]DWLRQ���

TXH�GLVSRQLELOL]DYD�WD[DV�GH�WUDQVPLVVmR�GH�GDGRV�GH�DWp�����.ESV�FRP�IUHTXrQFLD�

GH�Pi[LPR�GH�����0+]��02'52���������



��

1R�ILQDO�GH������H�LQtFLR�GH������D�FRPXQLFDomR�ELODWHUDO�IRL�GHVHQYROYLGD��

0DV�HP�������'U��3DXO�%URZQ�GD�HPSUHVD�1RUZHE�&RPPXQLFDWLRQV�XPD�HPSUHVD�GR�

VLVWHPD�HOpWULFR�GD�FLGDGH�GH�0DQFKHVWHU��QD�,QJODWHUUD��IH]�R�SULPHLUR�WHVWH�SDUD�D�

WUDQVPLVVmR�GH�GDGRV�VREUH�D�UHGH�D�HQHUJLD�HOpWULFD��3(5(,5$ HW DO�� ������

6HQGR�DVVLP�HP�2XWXEUR������1RUZHE�H�1RUWHO�UHYHODUDP�RV�SUREOHPDV�

DVVRFLDGRV�D� UXtGRV�HP� OLQKD�GH� WUDQVIHUrQFLD� WLQKDP�VLGR�VROXFLRQDGRV� �02'52��

�������

&RPSURYDQGR� DR� PXQGR� XPD� QRYD� PDQHLUD� GH� DFHVVR� D� UHGH� GH�

FRPSXWDGRUHV��GH�XPD�PDQHLUD�LQWHUHVVDQWH��SURSRUFLRQD�XPD�HVSHUDQoD�GH�XVR�GDV�

LQIUDHVWUXWXUDV�H[LVWHQWH�HP�JUDQGH�SDUWH�GDV�UHVLGrQFLDV�H�HVFULWyULRV�GH�WRGR�PXQGR�

�3$5(17(��������

$�SDUWLU�GH�HQWmR�HVVD� WHFQRORJLD�SDVVRX�D� UHFHEHU�PXLWR�GHVWDTXH��
XPD�YH]�TXH�DV�HPSUHVDV�GH�HOHWULFLGDGH�HP�WRGR�R�PXQGR�SDVVDUDP�
D� TXHUHU� VH� WRUQDU� WDPEpP� SURYHGRUDV� GH� VHUYLoRV� GH�
WHOHFRPXQLFDo}HV�� XWLOL]DQGR� VXD� LQIUDHVWUXWXUD� Mi� H[LVWHQWH�� &RP� R�
WHPSR��IRUDP�VXUJLQGR�FRPXQLGDGHV�SDUD�D�GLVFXVVmR�GD�FRPXQLFDomR�
3RZHU/LQH��FRPR�R�3/&�)yUXP��FULDGR�HP������QD�(XURSD�H�R�3RZHU�
/LQH�7HOHFRPPXQLFDQWLRQV�)yUXP��3/7)���FULDGR�HP������QRV�(8$��
(P� ������ D� +RPH3OXJ� 3HOHULQH� $OOLDQFH� VXUJLX� FRPR� XPD� DOLDQoD�
SULQFLSDOPHQWH�HQWUH�IRUQHFHGRUHV��FRP�R�REMHWLYR�GH�HVWDEHOHFHU�XP�
SDGUmR�DEHUWR�SDUD�D�WHFQRORJLD�3/&�GH�UHGH�GRPLFLOLDU��-i�QR�%UDVLO��
HP� ����� IRL� FULDGD� D� $VVRFLDomR� GH� (PSUHVDV� 3URSULHWiULDV� GH
,QIUDHVWUXWXUD�H�GH�6LVWHPDV�3ULYDGRV�GH�7HOHFRPXQLFDo}HV��$37(/���
TXH�HP�VHX�SULPHLUR�VHPLQiULR�DGRWRX�R�WHPD�³7HFQRORJLD�3RZHUOLQH�
&RPPXQLFDWLRQV��3/&���6$1726��������S������

����5('(6�(/e75,&$6

e� LPSRUWDQWH� VDEHU� H� FRQKHFHU� D� UHGH� HOpWULFD� SDUD� FRPSUHHQGHU� R�

GHVHPSHQKR�GD�3/&�

$�HQHUJLD�PRYLPHQWD�LQG~VWULDV��KRVSLWDLV��FRPpUFLRV��HVFRODV��H�RIHUHFH�R�

EHP�HVWDU�HP�UHVLGrQFLDV��&RQWXGR�QmR�VH�HQFRQWUD�D�HQHUJLD�GLVSRQtYHO�QD�QDWXUH]D�

SDUD�RV�REMHWLYRV�FLWDGRV��3DUD�DTXLVLomR�GD�HQHUJLD�QHVWD� IRUPD�p�QHFHVViULR�XP�

SURFHVVR� GH� WUDQVIRUPDomR� TXH� DSURYHLWD� GH� RXWUDV� PDQHLUDV� D� HQHUJLD� OLYUH� QD�

QDWXUH]D�FRQYHUWHQGR�DV�HP�HQHUJLD�HOpWULFD��SRU�PHLR�GH�OLQKDV�GH�WUDQVIRUPDomR��

VXEHVWDo}HV�H�UHGHV�GH�GLVWULEXLomR�DWp�DRQGH�VHUi�FRQVXPLGD��0$*$/+(6��������



��

1D�ILJXUD����D�HQHUJLD�p�WUDQVIRUPDGD�GH�PHFkQLFD�SDUD�HOpWULFD�GHYLGR�D�

XPD�TXHGD�GH�G¶iJXD FDQDOL]DGD�SDUD�TXH�D�WXUELQD�JLUH��SURGX]LQGR�HQHUJLD�TXH�p�

HQFDPLQKDGR� SDUD� VXEHVWDomR� HOHYDGRUD�� DFRPSDQKDQGR� DVVLP� R� SHUFXUVR� GD�

WUDQVPLVVmR�HP�DOWD�WHQVmR����.9�D����.9���FKHJD�D�XPD�VXEHVWDomR�UHGXWRUD�SDUD�

WUDQVPLVVmR�HP�PpGLD�WHQVmR������.9���&KHJDQGR�DR�FRQVXPLGRU�HP�EDL[D�WHQVmR�

����9�RX����9���6$1726���������

)LJXUD�� ± 6LVWHPDV�(OpWULFRV�

)RQWH��-XQG�/LJKW��������

����5('(6�'20e67,&$6

2�DYDQoR�GD�WHFQRORJLD�ID]�FRP�TXH�DSDUHOKRV�H�HTXLSDPHQWRV�XWLOL]DGRV�

HP� UHVLGrQFLDV� VH� WRUQHP� PDLV� PRGHUQRV� H� DXWRPDWL]DGRV�� 2� PHUFDGR� HVWi� HP�

FUHVFLPHQWR��H�SUHWHQGH�j�DXWRPDWL]DomR�GH�WDUHIDV�GRPpVWLFDV��HP�TXH�p�SRVVtYHO�

FRQWURODU�DSDUHOKRV�GRPpVWLFRV��FRPR�PiTXLQDV�GH�ODYDU��UHIULJHUDGRUHV�H�FDIHWHLUDV�

SRU� FDXVD� GD� FRPXQLFDomR� YLD� UHGH� GH� GDGRV�� 3URYDYHOPHQWH� R� FRQWUROH� GH�

LOXPLQDomR��WHPSHUDWXUD�H�LWHQV�GH�VHJXUDQoD�GH�XP�HVSDoR��FRPR�MDQHODV��SRUWDV�H�

FkPHUDV��2�XVR�GR�3/&�SRGH�WUDQVIRUPDU�D�HYROXomR�GHVWH�PHUFDGR�PDLV�DFHOHUDGR�

H� YLiYHO�� WRUQDQGR� SRVVtYHO� R� XVR� GHVVHV� DSDUHOKRV� H�� TXDOTXHU� WRPDGD� HOpWULFD�

GLVSRQtYHO��QmR�SUHFLVDQGR�GH�UHIRUPDV�QDV�LQVWDODo}HV�GLVWLQWDV�SDUD�FDGD�SURGXWR�

�3,/$56.,���������

0HVPR DVVLP�� D� UHGH� GH� HQHUJLD� HOpWULFD� QmR� p� XP�PHLR� HILFD]� SDUD� D�

WUDQVPLVVmR�GH�GDGRV��SRU�FDXVD�GD�SUHVHQoD�GH�KDUP{QLFRV�H�UXtGRV�HIHWXDGRV�SRU�



��

DSDUHOKRV� OLJDGRV� j� UHGH�� (VVHV� DSDUHOKRV� VmR� XVDGRV� FRQVWDQWHPHQWH� HP�

UHVLGrQFLDV�H�HPSUHVDV��TXHU�GL]HU��QR�PHVPR�DPELHQWH�TXH�D�UHGH�3/&�IXQFLRQD��

3RU� LVVR�� TXDQGR� VH� IDOD� GH� FRPXQLFDomR� GH� GDGRV� SHOD� UHGH� HOpWULFD�� Ki� D�

SUHRFXSDomR�HP�UHODomR�DR�FRPSRUWDPHQWR�GR�VLVWHPD�SHUDQWH�DV�VLWXDo}HV�FUtWLFDV�

GH�UXtGRV��0$548(6��������

����352%/(0$�'2�862�'$�3/&

$� XWLOL]DomR� GD� UHGH� HOpWULFD� SDUD� D� WUDQVPLVVmR� GH� GDGRV�� p� XPD�

SRVVLEOLGDGH�HP�UHODomR�DRV�FXVWRV��PDV�DSUHVHQWDP�XPD�VpULH�GH�SUREOHPDV�

������5XtGR

6HJXQGR�0HOR�-XQLRU�H�0HQGHV���������YiULRV�DSDUHOKRV�OLJDGRV�SRGHP�VHU�

FRQHFWDGRV�j�PHVPD�UHGH�HOpWULFD��FRPR�SRGH�VHU�R�FDVR�GH�XPD�UHVLGrQFLD�TXH�Ki�

HOHWURGRPpVWLFRV� OLJDGRV� SURYRFDQGR UXtGRV� HP� IRUPD� GH� LPSXOVR� GH VLQDO�� (� VmR�

FODVVLILFDGRV�

D� VtQFURQR�JHUDGR�SRU�GLPPHUV��2X VHMD��OkPSDGD�OLJDGD�HP�EULOKR�PpGLR�

JHUD�YiULRV�LPSXOVRV�GD�RUGHP�GH�GH]HQDV�GH�YROWV�

E� WRQDO� SRGH� VHU� QmR�LQWHQFLRQDO� JHUDGDV� SHODV� IRQWHV� GH� DOLPHQWDomR�����������������

FKDYHDGDV�SUHVHQWHV��FRPR�H[HPSOR�HP�FRPSXWDGRUHV��FDUUHJDGRUHV�H�

GLVSRVLWLYRV����TXH�SRXSDP�HQHUJLD�

,QWHQFLRQDO�SURYRFDGRV�SRU�LQWHUFRPXQLFDGRUHV�TXH�XWLOL]DP�D�UHGH��

HOpWULFD��

([HPSOR��EDEiV�HOHWU{QLFDV�

F� DOWD� IUHTXrQFLD� FDXVDGRV� SRU� PiTXLQDV� TXH� ID]HP� R� XVR� PRWRV�

XQLYHUVDLV�

H[HPSOR��EDUEHDGRUHV��DVSLUDGRUHV�

G� SRU�FDSDFLWRUHV�FDXGDGRV�TXDQGR�VH�OLJD�H�GHVOLJD�DSDUHOKRV�



��

������$WHQXDomR

'H� DFRUGR� FRP� 6DQWRV� ������� DWHQXDomR� p� RXWUR� JUDQGH� SUREOHPD� GH�

OLPLWDomR�GH�WUDQVPLVVmR�HP�DOWD�YHORFLGDGH�

D� DWHQXDomR� FDXVDGD� SHOD� GLVWkQFLD� SHUFRUULGD� SHOR� VLQDO�� $WHQXDomR�

VRIULGD�SHOR�VLQDO�DR�ORQJR�GD�OLQKD�GH�GLVWULEXLomR��SRVVLYHOPHQWH�YDULD�

D� WRSRORJLD�� FRQVHUYDomR�� TXDQWLGDGH� GH� FRQH[}HV� XP� PRWLYR�

LPSRUWDQWH� DIHWDU� QR� GHVHPSHQKR� GR� 3/&� VHQVR� DVVLP� OLPLWDQGR� D�

GLVWkQFLD�TXH�RV�VLQDLV�SRGHP�DWLQJLU�

E� WUDQVIRUPDGRUHV�GD�UHGH�HOpWULFD��PHVPR�SHUPLWLQGR�D�SDVVDJHP�TXDVH�

WRWDO�GH�FRUUHQWH�DOWHUQDGD����RX����+]��DWHQXDP�PXLWR�RV�VLQDLV�GH�DOWD�

IUHTXrQFLD�

������,PSHGkQFLD�GD�5HGH

,PSHGkQFLD� HVWi� DVVRFLDGD� D� WUDQVIHUrQFLD� GH� HQHUJLD� HQWUH� GRLV�PHLRV

�0(/2�-81,25��0(1'(6������� TXH�VmR�

D� XP�PRGHOR�GH�LPSHGkQFLD�SRGH�VHU�FRPSUHHQGLGR�HP�PRPHQWR�TXH�VH�

ROKD�DWUDYpV�GR�YLGUR�GH�XP�FDUUR��&RPR�H[HPSOR�� LQVXO�ILOP��WRPDGDV�

DSDUHOKRV�OLJDGRV�

E� SRU� FDXVD� GD� DWHQXDomR�� p� DSURSULDGR� TXH� R� WUDQVPLVVRU� GH�PRGHP�

LQVLUD� QD� UHGH�HOpWULFD�� R� QtYHO�Pi[LPR�GH� WHQVmR�DXWRUL]DGR�SRU� XPD�

QRUPD��6DEHQGR�DLQGD��TXH�D�SRWrQFLD�H� WUDQVPLVVmR�p�VLPSOHVPHQWH�

FDOFXODGD� DOWHUQD� LQYHUVDPHQWH� FRP� D� LPSHGkQFLD� GR� VLQDO�� 6HQGR�

DVVLP��D�LPSHGkQFLD�WHP�JUDQGHV�LPSRUWkQFLD�QD�WUDQVIHUrQFLD��

������,QWHUIHUrQFLD



��

6HJXQGR�0HOR�-XQLRU�H�0HQGHV���������LQWHUIHUrQFLD�HVWD�GLYLGD�HP�GRLV�

WLSRV�TXH�VmR�

D� FDXVDGD�SRU�RXWURV�VLVWHPDV�TXH�DSOLFDP�R�PHVPR�HVSHFWUR�GR�3/&��

2UJDQLVPR�UHJXODGRUHV��OLPLWHV�GH�SRWrQFLD��OLPLWHV�GH�IUHTXrQFLD�

E� &DXVDGD�SRU XVXiULRV�3/&��$WHQXDomR�GR�HVSHFWUR�OLEHUDGR�SDUD�FDGD�

XVXiULR�SRU�FDXVD�GD�LQWHUIHUrQFLD�JHUDGD�SRU�RXWURV�3/&V��5HGXomR�GH�

WD[D�GH�WUDQVPLVVmR�

&RQWXGR��FDERV�QmR�EOLQGDGRV�RX�WUDoDGRV��WrP�D�SRVVLEOLGDGH�GH�FDXVDU�

LQWHUIHUrQFLD�HP�WUDQVPLVVmR�GH�UiGLR�

����7232/2*,$�'2�3/&

6HJXQGR� 5RVD� ������� R� XVR� GDV� UHGHV� 3/&� FRP� GLYHUVDV� WRSRORJLDV��

GHSHQGH�GD�DSOLFDomR�H�SDUD�LVVR�SUHFLVDUi�VHU�DQDOLVDGD�WHQGR�HP�FRQWD�XPD�VpULH�

GH�SRQWRV�FRPR�DV�QHFHVVLGDGHV�H�FDUDFWHUtVWLFDV�GR� ORFDO�HVFROKLGR��D�DSOLFDomR��

GLDQWH�GLVVR�GHYH�HVWDU�HP�FRQFRUGkQFLD�FRP�RV�DVSHFWRV�UHJXODWyULRV�YLJHQWHV��

'H�DFRUGR�FRP�9LGDO���������SRGH�VH GLYLGLU�DV�WHFQRORJLDV�GH�DSOLFDomR�GH�

VLVWHPDV�3/&�HP�WUrV�JUDQGHV�JUXSRV�

D��WRSRORJLD�3/&�,QGRRU��

E��WRSRORJLD�SDUD�DFHVVR�QD�~OWLPD�PLOKD�

F��WRSRORJLD�SDUD�DFHVVR�:$1��

������7RSRORJLD�3/& ,QGRRU

(VWH�PRGHOR�p�IRUPDGR�SHOD�UHGH�GH�GLVWULEXLomR�HOpWULFD�GH�EDL[D�WHQVmR��

H�SHORV�PRGHQV�TXH�SRGHP�VHU�XVDGRV�SDUD�FRQHFWDU�RV�HTXLSDPHQWRV�TXH�VHUmR�

LQWHUOLJDGRV�QD�UHGH��526$��������

$VVLP�� HVVH� PRGHOR� YDL� GHVGH� R� PHGLGRU� GH� HQHUJLD� GD� UHVLGrQFLD� GR�

XVXiULR� DWp� DV� WRPDGDV� QR� LQWHULRU� GD� UHVLGrQFLD�� 0XLWRV� PRGHQV� SRGHP� HVWDU�

FRQHFWDGRV�DV�YiULDV�WRPDGDV�GH�HQHUJLD�SRVVtYHLV�HP�XPD�LQVWDODomR�GH�XVXiULR��

GHL[DQGR�DVVLP�XPD�UHGH�GH�JUDQGH�HVSHFWUR �&255Ç$��������



��

$�ILJXUD�� LOXVWUD�XP�PRGHOR�GH�DSOLFDomR�GD�WHFQRORJLD�,QGRRU�SDUD�FRPSRU�

XPD� SHTXHQD� UHGH� /$1�� LQWHUOLJDQGR� DOJXQV� FRPSXWDGRUHV H� SHULIpULFRV� HP� XP�

HVFULWyULR�

)LJXUD�� ± 7RSRORJLD�3/&�,QGRRU

)RQWH��5RVD��������

������7RSRORJLD�SDUD�DFHVVR�QD�~OWLPD�PLOKD

&RQKHFLGR� FRPR� WRSRORJLD� FHOXODU�� EDVHLD�VH� QXPD� HYROXomR� QDWXUDO� GR�

FRQFHLWR�GDV�UHGHV�,Q�+RPH��1HVWD�DSOLFDomR��D�UHGH�3/&�DXPHQWD�VHXV�OLPLWHV�SDUD�

DOpP� GD� UHGH� HOpWULFD� LQWHUQD� GH� XP� ORFDO� HVSHFtILFR�� FULDQGR� YiULDV� VXE�UHGHV� GH�

PHQRU�SRUWH��

1HVWH�WLSR�GH�WRSRORJLD�R�VLQDO�3/&�p�FRQHFWDGR�QDV�UHGHV�GH�%DL[D�7HQVmR�

�%7� GHSRLV�GR�WUDQVIRUPDGRU�GH�GLVWULEXLomR��GH�PDQHLUD�TXH�WRGRV�RV�XVXiULRV�GHVWD�

UHGH�SDVVDP�D�WHU�DFHVVR��SRU�PHLR�GH�02'(0V��DR�VLVWHPD��$�)LJXUD�� PRVWUD�D�

DSOLFDomR�GD�WHFQRORJLD�3/&�GH�DFRUGR�R�FRQFHLWR�FHOXODU��

/HYDQGR�HP�FRQWD�TXH�D�GLVWkQFLD�SHUFRUULGD�SRU�XPD�UHGH�GH�EDL[D�WHQVmR�

QRUPDOPHQWH�QmR�DWLQJH�DOJXPDV�FHQWHQDV�GH�PHWURV��D�DSUR[LPDomR�DOFDQoDGD�HQWUH�



��

R�HTXLSDPHQWR�SULPiULR�3/&�H�RV�XVXiULRV�ILQDLV�GHL[DP�TXH��JHUDOPHQWH��WRGD�D�UHGH�

VHFXQGiULD�SRVVD�VHU�UHYHVWLGD�FRP�R�VLQDO�3/&��$VVLP��SDUD�DVVHJXUDU�D�FREHUWXUD�

HP� SRQWRV� PDLV� GLVWDQWHV� GR� HTXLSDPHQWR� SULPiULR�� RX� PHVPR� HP� WUHFKRV� PDLV�

FUtWLFRV� GD� UHGH�± FRP�HQXPHUDV�GHULYDo}HV�� RX�PXLWR� DIHWDGRV�SRU� LQWHUIHUrQFLDV�

ORFDOL]DGDV�± R�SURYHGRU�GH�VHUYLoRV�SRGH�GLVSRQLELOL]DU�HOHPHQWRV�UHSHWLGRUHV��FXMD�

IXQomR�p�UHJHQHUDU�D�SRWrQFLD�GR�VLQDO�3/&��9,'$/��������

)LJXUD�� ± 7RSRORJLD�SDUD�$FHVVR�QD�ÒOWLPD�0LOKD

)RQWH��9LGDO��������

������7RSRORJLD�'H�$FHVVR�:DQ

$�WHFQRORJLD�DSOLFDGD�DV�UHGHV�:$1�p�XVDGD�TXDQGR�VH�SUHFLVD�WHU�DFHVVR�

UiSLGR�D�XP�PHLR��FRQVHJXLQGR�WHU�LQWHUQHW��RX�RXWUR�TXDOTXHU��DRQGH�PHGLDQWH�VLQDO�

YLQGR�GH�XPD�SRUWDGRUD�GH�VHUYLoRV��HVWH�SRU�ILEUD�ySWLFD��FDEOH�PRGHP��RX�VHMD�XPD�

VROXomR�GH�3/&�GH�PpGLD�WHQVmR��p�UHFHELGR�HP�XP�HTXLSDPHQWR�3/&�VHUYLGRU��HP�

VHJXLGD�ID]�D�GLVWULEXLomR�GR�VLQDO�XVDQGR�D�UHGH�GH�EDL[D�WHQVmR�D�WRGRV�RV�XVXiULRV�

TXH�HVWLYHUHP�FRQHFWDGRV�DR�WUDQVIRUPDGRU��R�FOLHQWH�UHFHEH�R�VLQDO�QD�WRPDGD�H�FRP�

R� DMXGD� GR�PRGHP� 3/&� ID] D� ILOWUDJHP� GRV� VLQDLV� GH� IUHTXrQFLD� �&$9$/&$17(��

0(1(6(6�� ������� FRQVRDQWH� DXPHQWD� D� GLVWkQFLD� HQWUH� FDGD� FOLHQWH� H� R�

WUDQVIRUPDGRU��p�QHFHVViULR�D�XWLOL]DomR�GH�XP�UHSHWLGRU��FRPR�LOXVWUD�QD�ILJXUD���



��

)LJXUD�� � 7RSRORJLD�³FOiVVLFD´�GH�DSOLFDomR�GD�WHFQRORJLD�3/&�

)RQWH��9LGDO��������

� 75$%$/+26�&255(/$726

9iULDV SHVTXLVDV�H�GHVHQYROYLPHQWRV�VmR�IHLWDV�D� WRGR�WHPSR�QR�PXQGR�

LQWHLUR� QD� iUHD� GH� WHFQRORJLD�� 'HQWUR� GH� DOJXPDV� iUHDV� FRPR� QD� GH� UHGHV� GH�

FRPSXWDGRUHV�WHP�VLGR�PXLWR�H[SORUDGD��GHYLGR�D�JUDQGH�TXDQWLGDGH�GH�XVXiULRV�TXH�

D�LQWHUQHW�DWLQJLX�QRV�GLDV�KRMH�H�D EXVFD�SHOR�PHOKRU�PHLR�GH�WUDQVPLVVmR�GH�GDGRV���

1RV� WySLFRV� VXEVHTXHQWHV� VmR� DERUGDGDV� DOJXPDV� GHVVDV� SHVTXLVDV�

UHODFLRQDGDV�DR�SUHVHQWH�WUDEDOKR�

���� 7(&12/2*,$� 32:(5/,1(�� 75$160,7,1'2� 92=� (� '$'26� $75$9e6� '$�

5('(�(/e75,&$



��

(P�������R�DFDGrPLFR�9LWRU�0DJDOKmHV�GH�2OLYHLUD�GR�SURJUDPD�GH�3yV�

*UDGXDomR�HP�/DWR�6HQVX�HP�*HUrQFLD�GH�5HGHV�GH�&RPSXWDGRUHV�H�7HFQRORJLD�

,QWHUQHW� GR�1~FOHR� GH�&RPSXWDomR� (OHWU{QLFD� GD�8QLYHUVLGDGH�)HGHUDO� GR�5LR� GH�

-DQHLUR�HODERURX�XP�HVWXGR�GR�IXQFLRQDPHQWR�GD�WHFQRORJLD�3/&�

(VWH�HVWXGR�IRL�HODERUDGR�FRP�R�REMHWLYR�GH�WRUQDU�SRVVtYHO�D�WUDQVPLVVmR�

GH�LQIRUPDo}HV��GDGRV�H�YR]��XWLOL]DQGR�FRPR�PHLR�ItVLFR�D�LQIUDHVWUXWXUD�Mi�H[LVWHQWH�

GH�FDEHDPHQWR�GD�UHGH�HOpWULFD�

6HUmR�UHWUDWDGDV�DV�WHFQRORJLDV�TXH�PRVWUDP�TXH�p�SRVVtYHO�HVVH�WLSR�GH�

WUDQVPLVVmR��R�KLVWyULFR�GHVVDV�WHFQRORJLDV�H[SOLFDQGR�FRPR�HODV�IRUDP�FULDGDV��HP�

TXH�VH�ILUPDUDP��R�GHVHQYROYLPHQWR�GDV�PHVPDV�DR�ORQJR�GRV�DQRV��IXQFLRQDOLGDGHV�

H�DSOLFDo}HV�GHVVD�WHFQRORJLD��H�DV�YDQWDJHQV�H�GHVYDQWDJHQV�GD�VXD�XWLOL]DomR�SDUD�

R� HQYLR� GH� GDGRV�SRU�PHLR� GH� /$1� H� SRU� XPD� FRQH[mR� EDQGD� ODUJD�� 7DPEpP� p�

DQDOLVDGR� p� D� PDQHLUD� FRPR� HOD� IRL� UHJXODPHQWDGD� SHOD� $QDWHO� H� SHOD� $1((/��

PRVWUDQGR�D�HVFROKD�GRV�SDGU}HV�DGRWDGRV�SDUD�HVVD�WHFQRORJLD�QR�%UDVLO�

&RP� EDVH� DRV� HVWXGRV� UHDOL]DGRV� QHVWD� SHVTXLVD� IRL� FRQFOXtGR� TXH� D�

WHFQRORJLD� 3/&� WHP� VH� PRVWUDGR� FRPR� XPD� JUDQGH� RSomR� SDUD� OHYDU� WHOHIRQLD� H�

DFHVVR� SRU� PHLR� GH� EDQGD� ODUJD� DWUDYpV� GDV� UHGHV� GH� GLVWULEXLo}HV� GH� HQHUJLD��

HVSHFLDOPHQWH� SDUD� ORFDLV� GLVWDQWHV� GRV� JUDQGHV� FHQWURV� XUEDQRV�� WUD]HQGR�

FRQKHFLPHQWR�� HPSUHJRV� H� SULQFLSDOPHQWH� GHVHQYROYLPHQWR� SDUD� HVVDV� UHJL}HV

�2/,9(,5$��������

����(678'2�'2�(67$'2�'$�$57(�(�$1È/,6(�'( '(6(03(1+2�'(�6,67(0$6�

'(�&2081,&$d2�3/&�'(�%$1'$�/$5*$�

(P�������R�DFDGrPLFR�$OH[DQGUH�GH�0RXUD�9LGDO�GR� SURJUDPD�GH�3yV�

*UDGXDomR�HP�(QJHQKDULD�(OpWULFD�QD�8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD�FRPR�

SDUWH� GRV� UHTXLVLWRV� SDUD� D� REWHQomR� GR� JUDX� GH� 0HVWUH� HP� (QJHQKDULD� (OpWULFD�

UHDOL]RX�XP�HVWXGR�VREUH�R�XVR�GDV�UHGHV�GH�WUDQVPLVVmR�H�GH�GLVWULEXLomR�GH�HQHUJLD�

HOpWULFD�SDUD�D�SUHVWDomR�GH�VHUYLoRV�GH�WHOHFRPXQLFDo}HV��SRU�PHLR�GD�XWLOL]DomR�GD�

WHFQRORJLD�3/&�



��

$R�GHFRUUHU�GHVWH�HVWXGR�IRL�FRQVWDWDGR�TXH�DV�SULQFLSDLV�FDUDFWHUtVWLFDV�

GHVWDV�HVWUXWXUDV��TXDQGR�XVDGDV�FRPR�XP�PHLR�GH�FRPXQLFDomR��VmR�WUDWDGDV�FRP

HVSHFLDO� DWHQomR� DRV� IHQ{PHQRV� GH� SURSDJDomR� GH� VLQDLV� H� jV� LQWHUIHUrQFLDV�

SUHVHQWHV�QDV�PHVPDV��&RP�D�FDSDFLGDGH�GH�VROXomR�SDUD�VXSHUDU�DV�FRQGLo}HV�

DGYHUVDV� DSUHVHQWDGDV� SHOR� FDQDO� 3/&� p� DSUHVHQWDGR� R� PpWRGR� GH� PRGXODomR�

2)'0�

/HYDQGR�HP�FRQVLGHUDomR�DLQGD�R�tQGLFH�EDL[R�GH�WUDEDOKRV�SUiWLFRV�FRP�

IRFR� QHVWH� WHPD� QR� %UDVLO�� R� WH[WR� DSUHVHQWD� VROXo}HV� GH� H[SHULPHQWRV� IHLWRV� QR�

VHQWLGR� GH� LGHQWLILFDU� WUrV� WLSRV� GH� WRSRORJLDV� HOpWULFDV� ,Q�+RPH HVSHFLILFDPHQWH�

HQFRQWUDGDV�QR�%UDVLO��2V�H[SHULPHQWRV�UHDOL]DGRV�DSUHVHQWDP�DLQGD�R�LPSDFWR�GH�

GLIHUHQWHV� WLSRV� GH� FDUJDV� KDELWXDOPHQWH� ORFDOL]DGDV� QDV� UHGHV� HOpWULFDV� GH�

LQVWDODo}HV�UHVLGHQFLDLV��FRPHUFLDLV�H�LQGXVWULDLV�EUDVLOHLUDV��

3RU� ILP�� R� HVWXGR� DSUHVHQWD� XPD� FRPSDUDomR� GH� GHVHPSHQKR� HQWUH� R�

VLVWHPD� 3/&� XVDGR� H� RV TXDWURV SULQFLSDLV� UHVXOWDGRV� TXH� QRV� GLDV� GH� KRMH� VmR�

HPSUHJDGDV�SDUD�D�FRPSRVLomR�GH�UHGHV�GH�GDGRV�ORFDLV �9,'$/��������

����,03/(0(17$d2�'(�80�6,67(0$�,1'225�'( &2081,&$d2�'(�'$'26��

3(/$�5('(�(/e75,&$��(0�80�&,5&8,72�,62/$'2�

1R� &HQWUR� XQLYHUVLWiULR� GH� %UDVtOLD�� )DFXOGDGH� GH� &LrQFLDV� ([DWDV� H�

7HFQRORJLD�&XUVR�GH�(QJHQKDULD�GD�&RPSXWDomR��HP�������,QJR�+HQULTXH�0DPHGH�

.URQHPEHUJHU��UHDOL]RX�XPD�LPSOHPHQWDomR�GH�XP�VLVWHPD�LQGRRU� GH�FRPXQLFDomR�

GH�GDGRV��SHOD�UHGH�HOpWULFD��HP�XP�FLUFXLWR�LVRODGR�

(VWD�SHVTXLVD�VH�WUDWD�GD�WHFQRORJLD�TXH�SHUPLWH�D�WUDQVPLVVmR�GH�GDGRV�

SHOD�UHGH�HOpWULFD��3/&��HP�FLUFXLWR� LQGRRU��2�SDGUmR�HVFROKLGR�SDUD�D�FRPXQLFDomR�

IRL�D�+RPH3OXJ�$9��TXH�WHP�WD[DV�GH�WUDQVPLVVmR�GH�DWp�����0ESV��XVD�R�SURWRFROR�

7&3�,3��XWLOL]D�D�PRGXODomR�2)'0�H�D�VHJXUDQoD�$(6�GH�����ELWV��LPSOHPHQWDGR�HP�

SURWyWLSR�SURMHWDGR�SDUD�WUDQVPLVVmR�GH�GDGRV�SHOD�UHGH�HOpWULFD�QXP�FLUFXLWR�LVRODGR�

(VWH�SURWyWLSR�DGPLWLX�DYDOLDU�DV�SDUWLFXODULGDGHV�H�SRVVtYHLV�DSOLFDo}HV�GD�

WHFQRORJLD� 3/&� HP� FLUFXLWR� LQGRRU�� $VVLP� IRUDP� WDPEpP� DERUGDGDV� DV�
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SDUWLFXODULGDGHV�GD�UHGH�HOpWULFD�FRPR�PHLR�GH�WUDQVPLVVmR��XPD�YH]�TXH�HVWD�WHP�

LPSRUWkQFLD�IXQGDPHQWDO�QD�PHOKRULD�GR�VLQDO�H�HILFLrQFLD�GR�VLVWHPD�

2�SURWyWLSR�FRQVWUXtGR�DWLQJLX�UHVXOWDGRV�DFHLWiYHLV��SDUD�D�H[HFXomR�GRV�

WHVWHV�GH�WUDQVPLVVmR��DSUHVHQWDQGR��SHORV�GDGRV�FROKLGRV��TXH�D�WHFQRORJLD�3/&�WHP�

WD[DV�GH� WUDQVPLVVmR�H�UHFHELPHQWR�PDLRUHV�GR�TXH�RV�SDGU}HV�PDLV�XWLOL]DGRV�QR�

%UDVLO��)DVW(WKHUQHW�H�:LUHOHVV�*� �.521(0%(5*(5��������
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7UDEDOKR�GH�FRQFOXVmR�GH�FXUVR�DSUHVHQWDGR�DR�&XUVR�GH�7HFQRORJLDV�GH�

,QIRUPDomR� H� &RPXQLFDomR�� GR� &DPSXV� $UDUDQJXi�� GD� 8QLYHUVLGDGH� )HGHUDO� GH�

6DQWD� &DWDULQD�� FRP� UHTXLVLWR� SDUFLDO� SDUD� REWHQomR� GR� WtWXOR� GH� %DFKDUHO� HP�

7HFQRORJLDV�GH�,QIRUPDomR�H�FRPXQLFDomR��/XFDV�9LQtFLXV�GH�2OLYHLUD�H�5LFDUGR�2ULJH�

GH�%HP�� HP������ UHDOL]DUDP�XPD�SHVTXLVD� GH�DQiOLVH�H SURSRVWD� GH�PHOKRULD� GD�

HVWUXWXUD�GH�UHGHV�VHP�ILR�HP�HVFRODV�S~EOLFDV�QD�PLFURUUHJLmR�GH�$UDUDQJXi�

2�SUHVHQWH�WUDEDOKR��WHYH�FRPR�REMHWLYR�UHDOL]DU�XP�HVWXGR�GD�HVWUXWXUD�GH�

UHGHV�VHP�ILR�HP�TXDWUR�HVFRODV�GH�HGXFDomR�EiVLFD�GD�UHGH�S~EOLFD�ORFDOL]DGDV�QD�

PLFURUUHJLmR�GH�$UDUDQJXi��6DQWD�&DWDULQD��FRP�D�ILQDOLGDGH�GH�LGHQWLILFDU�SUREOHPDV�

H� UHDOL]DU�D�UHHVWUXWXUDomR�GD� UHGH�VHP� ILR��SUH]DQGR�SHOD�DSOLFDELOLGDGH�H�XVR�GD�

H[SHULPHQWDomR�SDUD�R�HQVLQR��

$VVLP�FRP�LQWXLWR�GH�DSULPRUDU�R�DFHVVR�DV�UHGHV�VHP�ILR��UHVROYHQGR�DV�

GLILFXOGDGHV�TXH�LPSRVVLELOLWDP�R�GHVHQYROYLPHQWR�GR�SURMHWR��1R�LQtFLR� IRL� IHLWR�XP�

HVWXGR� SUpYLR� GD� FRQGLomR� HP� UHODomR� D� LQIUDHVWUXWXUD� HP� FDGD� HVFROD� H� HQWmR�

GHVHQYROYHX�VH� XP� HVWXGR� SDUD� D� PHWRGRORJLD�� SDUD� FULDU� XPD� IXQGDPHQWDomR�

WHyULFD�

3DUD� LVVR�� IRUDP� IHLWDV� YiULDV� YLVLWDV� DRV� ORFDLV�� DQDOLVDQGR� WRGD� D� UHGH�

HQFRQWUDGD�� GHVWDFDQGR� SULQFLSDOPHQWH� HP� DVSHFWRV� FRPR� VLQDO� ZLUHOHVV��

JHUHQFLDPHQWR�GH�VHQKDV�H�ORFDOL]DomR�GRV�DFFHVV�SRLQWV �SRQWRV�GH�DFHVVR��

&RP�R� FRQKHFLPHQWR� REWLGR�QR� OHYDQWDPHQWR� HP� UHODomR�DRV�DVSHFWRV�

WpFQLFRV�� IRL� DSUHVHQWDGD XPD� UHHVWUXWXUDomR� GH� UHGHV� VHP� ILR� GDV� HVFRODV��

DWHQGHQGR�D�FULWpULRV�GH�JHUHQFLDPHQWR�H�VHJXUDQoD�GH�UHGH�H�GLVWULEXLomR�GH�VLQDO�

ZLUHOHVV �2/,9(,5$��'(�%(0��������
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(P� ������ D� DFDGrPLFD� $OHVVDQGUD� $QWXQHV� 9DUJDV� GD� 8QLYHUVLGDGH�

)HGHUDO�GR�5LR�*UDQGH�GR�6XO�GR�,QVWLWXWR�GH�,QIRUPiWLFD��FRP�UHTXLVLWR�SDUFLDO�SDUD�

REWHQomR� GR� WtWXOR� GH� (QJHQKHLUD� GD� &RPSXWDomR� UHDOL]RX� XP� WUDEDOKR� WUDWD� GD�

FRPXQLFDomR SHOD� UHGH� HOpWULFD YLVDQGR� D� VXD� XWLOL]DomR QD� iUHD GH� DXWRPDomR

UHVLGHQFLDO�H�SUHGLDO��

2� WUDEDOKR� LQFOXL� XPD� EUHYH� GHVFULomR GRV� SULQFLSDLV� FRQFHLWRV� H�

WHFQRORJLDV� XVDGDV� SDUD� FRPXQLFDomR GH� GDGRV� SHOD� UHGH� HOpWULFD H� DSUHVHQWD�

DSOLFDo}HV GHVHQYROYLGDV�QR�%UDVLO�H�QR�H[WHULRU��)RL�UHDOL]DGD�XPD�FRPSDUDomR HQWUH�

PRGHPV� SDUD� FRPXQLFDomR YLD� UHGH� HOpWULFD H� SRVWHULRUPHQWH� IRUDP� IHLWRV�

H[SHULPHQWRV�XVDQGR�VH�XP�PRGHP�FRPHUFLDO��$�DQiOLVH H[SHULPHQWDO�EXVFDYD�WHVWDU�

R�FRPSRUWDPHQWR�GH�XP�PRGHP�HP�UHGHV�HOpWULFDV EUDVLOHLUDV�H�DYDOLDU�D�LQIOXrQFLD

GR�UXtGR H�GD�GLVWkQFLD QD�FRPXQLFDomR��)RUDP�XWLOL]DGRV�WUrV DPELHQWHV�GH�WHVWH��XP�

DSDUWDPHQWR��R� ODERUDWyULR GH�DXWRPDomR GD�8)5*6�H�VDODV�GH�DXOD�GD�(VFROD�GH�

(QJHQKDULD�GD�8)5*6��2V�UHVXOWDGRV�PRVWUDUDP�TXH�D�WHFQRORJLD�p YLiYHO��PDV�SRU�

DSUHVHQWDU� PXLWD� YDULDELOLGDGH� QDV� WD[DV� GH� WUDQVPLVVmR�� WRUQD�VH� H[WUHPDPHQWH�

GLItFLO D� VXD� XWLOL]DomR HP� DSOLFDo}HV TXH� GHPDQGHP� WHPSRV� GH� UHVSRVWD�

GHWHUPLQtVWLFRV �DSOLFDo}HV ³WHPSR�UHDO´� �9$5*$6���������
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(VWH WUDEDOKR� WHP� FRPR� REMHWLYR� DSUHVHQWDU HP� GRLV� FHQiULRV� XPD�

FRPSDUDomR�HQWUH�DV�WHFQRORJLDV�3/&�H�:,�), H�GH�DYDOLDU�R�GHVHPSHQKR�GH�FDGD�

XPD�GHODV�

����0(72'2/2*,$

2�WHVWH�IRL UHDOL]DGR�HP�XP�DSDUWDPHQWR FRP�R SURYHGRU�GH�,QWHUQHW����0%

H� QR� ODERUDWyULR GH� &RPSXWDomR� GR� 'HSDUWDPHQWR� GH� &LrQFLD� GD� &RPSXWDomR� GD�

8QLYHUVLGDGH�GR�([WUHPR�6XO�&DWDULQHQVH SRVVXLQGR�GRLV�SURYHGRUHV�GH�,QWHUQHW ����

0%�H�����0%��SDUD�HIHWXDU�R�PHVPR�IRUDP XVDGRV�GRLV�QRWHERRNV FRP�SURFHVVDGRU�

,QWHO� $WRP�4XDG� &RUH� =���� H� �� *%� GH�PHPyULD� 5$0 HP� FDGD� FHQiULR� QHVWHV�

FHQiULRV�IRUDP�IHLWRV�RV�WHVWHV�XVDQGR�DV�WHFQRORJLDV��2 LQWXLWR�IRL DYDOLDU�H�FKHJDU�D�

UHVXOWDGRV TXH GHPRQVWUDP�D�YLDELOLGDGH�GD�XWLOL]DomR�GD�WHFQRORJLD�3/&�HP�UHGHV�

LQGRRUV�HP�FRPSDUDomR�FRP�:,�),�

$ HVFROKD GH GRLV�FHQiULRV GLIHUHQWHV IRL�FRP�REMHWLYR GH�GHPRQVWUDU DV�

GLILFXOGDGHV�PDLV�FRPXQV�GR�GLD�D�GLD��SDUD�FRQVWDWDU�YLDELOLGDGH GD�WHFQRORJLD�3/&�

HP�UHGHV�LQGRRUV�
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2�SULPHLUR WHVWH�FRP�D� WHFQRORJLD�3/&� IRL HIHWXDGR�HP�XP�DSDUWDPHQWR�

DRQGH�RV�PRGHPV�IRUDP�FRQHFWDGRV�HP�YiULDV�WRPDGDV�GLIHUHQWHV�SDUD�DQDOLVDU�D�

LQWHUIHUrQFLD�QD�WUDQVPLVVmR�GH�GDGRV FRQIRUPH�D�ILJXUD���� FRP�DX[tOLR GR:LUHVKDUN�

VRIWZDUH� GH� PRQLWRUDPHQWR� FLWDGR� DQWHULRUPHQWH� 1HVWH� DPELHQWH� VHP�

HOHWURGRPpVWLFRV�OLJDGRV�QD�UHGH��IRUDP�FRQHFWDGRV�RV�GRLV�1RWHERRNV�QD�UHGH�ORFDO�

FRP PRGHPV 3/&��VHQGR�XP�QD�WRPDGD����GR�4XDUWR����H�R�RXWUR�3/&�QD�WRPDGD���

TXH�VH�HQFRQWUD�QD�6DOD�

(P�VHJXLGD� FRP�RV�HOHWURGRPpVWLFRV� OLJDGRV FRPR��VHFDGRU�GH�FDEHOR�

OLTXLGLILFDGRU��EDWHGHLUD�GH�EROR��JHODGHLUD��7Y QDV�WRPDGDV��������� H����FRP�REMHWLYR�

GH�YHULILFDU�SRVVtYHLV�LQWHUIHUrQFLDV�QD�UHGH�
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$SyV�R�WpUPLQR�GR�WHVWH�UHDOL]DGRV�FRP�D�UHGH�ORFDO�3/&��IRL�LPSOHPHQWDGR�

QR�PHVPR�DPELHQWH�D� UHGH� ORFDO�:L�)L�� FRPR� LOXVWUD�D� ILJXUD� �� R�URWHDGRU�HVWDYD�

OLJDGR�QD�WRPDGD���H�XP�QRWHERRNV�QD�WRPDGD����H�RXWUR�QD�WRPDGD����(P�VHJXLGD�

FRP�RV�HOHWURGRPpVWLFRV�FRPR��VHFDGRU�GH�FDEHOR��OLTXLGLILFDGRU��EDWHGHLUD�GH�EROR��

79�QDV�WRPDGDV���������H�����



��
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)RQWH� 'R�DXWRU��������

2� UHVXOWDGR� REWLGR� FRP� R� WHVWH� DQWHULRU GHVFULWRV� VmR� DSUHVHQWDGRV� QD�

WDEHOD� ��� RQGH� SRGH�VH� REVHUYDU� R� LPSDFWR� SURYRFDGR� SHOD� XWLOL]DomR� GRV�

HOHWURGRPpVWLFRV�H�D�PLQLPL]DomR�GHVWHV�LPSDFWRV�TXDQGR�QmR�XVDGRV�RV�PHVPRV�

QRV� WHVWHV� XVDQGR� D� 3/&�� FRQILUPDQGR� D� VXD� HILFiFLD� TXDQGR� QmR� XWLOL]DGRV�

HOHWURGRPpVWLFRV��H�D�VXD�QmR�HILFiFLD�TXDQGR�XWLOL]DGR�HVWHV�DR�PHVPR�WHPSR��

1RWD�VH�TXH�QR�SULPHLUR�FHQiULR�R�WHPSR�GH�UHVSRVWDV�HP�TXDVH�WRGRV�RV�

DPELHQWHV�VH�PDQWHYH�FRQVWDQWH��DSUHVHQWDQGR�UHVXOWDGRV�VHPHOKDQWHV��H[FHWR�QR�

DPELHQWH� GD� 3/&� �FRP� HOHWURGRPpVWLFRV�� RV� UHVXOWDGRV� ILFDUDP� VXSHULRUHV��

FRPSURYDQGR� DVVLP� D� LQWHUIHUrQFLD� FDXVDGD� SHOR� XVR� GRV� HOHWURGRPpVWLFRV�� )LFD�

EDVWDQWH�FODUR�TXH�R�WHPSR�p�PXLWR�LQFRQVWDQWH��PHVPR�FRQVLGHUDQGR�TXH�FDGD�XP�

GRV����GDGRV�DSUHVHQWDGRV� UHSUHVHQWD�XPD�PpGLD�GRV� WHPSRV�GH��������SDFRWHV�

HQYLDGRV�



��

7DEHOD�� � 'DGRV�GD�SHVTXLVD�FHQiULR��
7(67( %<7(6 3��

(19,$'
26

3��
5(&(%,'26

3(5'$6 720$'$6 (/(752'20e67,&2� 7(032�
5(63267$�
��PV

3/&�6(' ���� ��� ��� �� � �
���PV

3/&�6(' ���� ���� ��� ���� � � ���PV
3/&�6(' ���� �� �� �� � � ���PV
3/&�6(' ���� � � �� � � ���PV
3/&�6(' ��� ���� ���� �� � � ��PV
3/&�6(' ����� �� �� �� � � ���PV
3/&�6(' ���� ��� ��� �� � � ���PV
3/&�6(' ��� �� �� �� � � ��PV
3/&�6(' ���� �� �� �� � � ���PV
3/&�6(' ����� ��� ��� ���� � � ���PV
3/&�&(' ���� ��� ��� �� � � ϭϬϬ�ŵƐ
3/&�&(' ���� ���� ���� �� � � ϱϬ�ŵƐ
3/&�&(' ���� �� �� �� � � ϰϱ�ŵƐ
3/&�&(' ���� � � �� � � ϯϲ�ŵƐ
3/&�&(' ��� ���� ���� �� � � ϭϮϯ�ŵƐ
3/&�&(' ����� �� �� �� � � ϰϱ�ŵƐ
3/&�&(' ���� ��� �� ��� � � ϰϯϵ�ŵƐ
3/&�&(' ��� �� �� �� � � ϲϰ�ŵƐ
3/&�&(' ���� �� �� �� � � ϭϬϲ�ŵƐ
3/&�&(' ����� ��� ��� �� � � ϮϱϬ�ŵƐ
:,),�6(' ���� ��� ��� �� � � ���PV
:,),�6(' ���� ���� ��� �� � � ���PV
:,),�6(' ���� �� �� �� � � ���PV�
:,),�6(' ���� � � �� � � ���PV
:,),�6(' ��� ���� ��� ��� � � ���PV
:,),�6(' ����� �� �� �� � � ���PV
:,),�6(' ���� ��� �� ��� � � ���PV
:,),�6(' ��� �� �� �� � � ���PV
:,),�6(' ���� �� �� �� � � ���PV
:,),�6(' ����� ��� ��� �� � � ���PV
:,),�&(' ���� ��� ��� �� � � ���PV
:,),�&(' ���� ���� ���� �� � � ���PV
:,),�&(' ���� �� �� ��� � � ���PV
:,),�&(' ���� � � �� � � ���PV
:,),�&(' ��� ���� ���� �� � � ���PV
:,),�&(' ����� �� �� �� � � ���PV
:,),�&(' ���� ��� �� �� � � ���PV
:,),�&(' ��� �� �� �� � � ���PV
:,),�&(' ���� �� �� �� � � ���PV
:,),�&(' ����� ��� ��� �� � � ���PV

&('�± &RP�R�XVR�GH�HOHWURGRPpVWLFRV��6('�± 6HP�R�XVR�GH�HOHWURGRPpVWLFRV
)RQWH��'R�DXWRU��������

$� ILJXUD� ��� DSUHVHQWD� XP� JUiILFR RQGH� SRGHP� VHU� YHULILFDGDV� HVVDV�

YDULDo}HV��DRQGH�D�FRU�D]XO�UHSUHVHQWD�R�3/&�VHP�RV�HOHWURGRPpVWLFRV��D�FRU�FLQ]D�

:L�)L�VHP�HOHWURGRPpVWLFRV�H�DPDUHOD�:L�)L�FRP�HOHWURGRPpVWLFRV��DRQGH�R�WHPSR�GH�

UHVSRVWD� QmR� YDULD� PXLWR�� Mi� D� FRU� ODUDQMD� TXH� UHSUHVHQWD� R� 3/&� FRP� RV�

HOHWURGRPpVWLFRV�DSUHVHQWD�XP�WHPSR�GH�UHVSRVWD�PDLRU�FRPSDUDGR�DV�FRUHV�FLWDGDV�

DQWHULRUPHQWH�
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)LJXUD��� � *UiILFR�GR�WHPSR�GH�5HVSRVWD

)RQWH��'R�DXWRU��������

2 VHJXQGR� WHVWH� IRL� UHDOL]DGR� HP� ODERUDWyULRV� GH� &RPSXWDomR� GR�

'HSDUWDPHQWR� GH� &LrQFLD� GD� &RPSXWDomR� GD� 8QLYHUVLGDGH� GR� ([WUHPR� 6XO�

&DWDULQHQVH FRPR�LOXVWUD�D�ILJXUD���� 1HVWH�DPELHQWH�FRP�RV�FRPSXWDGRUHV�OLJDGRV�

QD�UHGH��IRUDP�FRQHFWDGRV�RV�GRLV�1RWHERRNV�QD�UHGH�ORFDO�FRP PRGHPV 3/&��VHQGR�

XP�QD�WRPDGD��� GR�ODERUDWyULR����H�R�RXWUR�3/&�QD�WRPDGD���TXH�VH�HQFRQWUD�GD�

6DOD �� (P�VHJXLGD�VHP�RV�FRPSXWDGRUHV�OLJDGRV�QD�UHGH��IRUDP�FRQHFWDGRV�RV�GRLV�

1RWHERRNV�QD�UHGH�ORFDO�FRP PRGHPV 3/&��VHQGR�XP�QD�WRPDGD����GR�ODERUDWyULR����

H�R�RXWUR�3/&�QD�WRPDGD���TXH�VH�HQFRQWUD�GD�6DOD ��
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8WLOL]DQGR�D�WHFQRORJLD�GH�UHGH�:L�)L��H�XP�GRV�QRWHERRNV�QD�WRPDGD����

GR�ODERUDWyULR���H�RXWUR�QD�WRPDGD���6DOD���FRP�FRPSXWDGRUHV�OLJDGRV�FRP�REMHWLYR�

GH�FDXVDU�LQWHUIHUrQFLD QD�UHGH�
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(P�VHJXLGD�VHP�RV�FRPSXWDGRUHV�OLJDGRV�QD�UHGH��FRP�XP�GRV�QRWHERRNV�

QD�WRPDGD����GR�ODERUDWyULR���H�RXWUR�QD�WRPDGD���6DOD���

2� UHVXOWDGR� REWLGR� FRP� R� WHVWH UHDOL]DGR� QRV� ODERUDWyULRV� GHVFULWRV p

DSUHVHQWDGR QD�WDEHOD �� RQGH�SRGH�VH�REVHUYDU TXH QmR�KRXYH�XP�JUDQGH�LPSDFWR�

SURYRFDGR�SHOD�XWLOL]DomR�GH�FRPSXWDGRUHV FRQHFWDGRV�QD�PHVPD�UHGH�
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)RQWH��'R�$XWRU�������



��

-i�QR�VHJXQGR�WHVWH SRGH�VH�REVHUYDU�D�SDUWLU�GR�JUiILFR TXH�R�WHPSR�GH�

UHVSRVWD�QmR�YiULD�HP�WRGRV�RV�FHQiULRV��PHVPR�FRP�D�SUHVHQoD�GH�FRPSXWDGRUHV�

QD�PHVPD�UHGH��

6HQGR� DVVLP� QD� ILJXUD� ��� D� FRU� D]XO� UHSUHVHQWD� R� 3/&� FRP� RV�

FRPSXWDGRUHV� FRQHFWDGRV� j UHGH�� D� FRU� FLQ]D� :L�)L� FRP� RV� FRPSXWDGRUHV�� FRU�

DPDUHOD� :L�)L� VHP� FRPSXWDGRUHV� H� FRU� ODUDQMD� TXH� UHSUHVHQWD� R� 3/&� VHP� RV�

FRPSXWDGRUHV��

)LJXUD��� ± *UiILFR�GR�WHPSR�GH�UHVSRVWD�

)RQWH��'R�DXWRU��������

��� 5(68/7$'26

1HVWD�VHomR��p�DERUGDGR�VREUH�RV�GDGRV�FROHWDGRV�GRV�WHVWHV�DSOLFDGRV�

QHVWD SHVTXLVD SRU�PHLR�GR�VRIWZDUH�GH�PRQLWRUDPHQWR�GH�WUiIHJR H�DSUHVHQWD�VH RV�

UHVXOWDGRV� REWLGRV� GD� DQiOLVH� GHVVHV� GDGRV�� (VWD� DQiOLVH� SHUPLWH� REVHUYDU� VH� DV�

WHFQRORJLDV�3/&V�VmR�YLiYHLV�SDUD�XVR� LQGRRU�RX�QmR��2V�HTXLSDPHQWRV� XWLOL]DGRV�

GXUDQWH�D�SHVTXLVD�FRQWULEXtUDP�RX�QmR�SDUD�TXH�R�WUiIHJR�GD�UHGH�3/&�DSUHVHQWDVVH�

ERQV�UHVXOWDGRV�RX�QmR��



��

3RU�ILP��IRL�IHLWD�XPD�DQiOLVH DRV GDGRV�GH�FDGD�FHQiULR D�SDUWLU�GH�GDGRV�

TXDOLWDWLYRV�� WDPEpP�� GLVFXWLX�VH RV� UHVXOWDGRV� DSUHVHQWDGRV� FRP� EDVH� D� DQiOLVH�

HVWDWtVWLFD�DSUHVHQWDGD��SDUD�FRQVWDWDU�HILFLrQFLD�GDV�GXDV�WHFQRORJLDV�DSUHVHQWDGDV�

��� $1È/,6(�(�5(68/7$'26�

2V� GDGRV� FROHWDGRV� IRUDP� RUJDQL]DGRV� H� DQDOLVDGRV� FRP� DX[tOLR� GR�

SURJUDPD� ,%0�6WDWLVWLFDO�3DFNDJH� IRU� WKH�6RFLDO�6FLHQFHV �6366�� YHUVmR�������$V�

YDULiYHLV� TXDQWLWDWLYDV� IRUDP� H[SUHVVDV� SRU� PHLR� GD� PHGLDQD� H� GD� DPSOLWXGH�

LQWHUTXDUWLO��FRP�FRUUHomR�GH�7XNH\���

$V� DQiOLVHV� HVWDWtVWLFDV� LQIHUHQFLDLV� IRUDP� UHDOL]DGDV� FRP� XP� QtYHO� GH�

VLJQLILFkQFLD�DOID� �������SRUWDQWR������GH�FRQILDQoD��$�GLVWULEXLomR�GRV�GDGRV�TXDQWR�

j�QRUPDOLGDGH� IRL�DYDOLDGD�SRU�PHLR�GD�DSOLFDomR�GR� WHVWH�GH�.ROPRJRURY�6PLUQRY

FRPR�LOXVWUDP�DV WDEHODV � H���

7DEHOD�� � $QiOLVH�HVWDWtVWLFD GR�FHQiULR �

7HPSR��PV���PHGLDQD��$,4�
6(' &('

9DORU�� S
Q� ����� Q� �����

3/& ����������± ����� ����������± ����� �������

:,�),� ����������± ����� ����������± ����� �����
$,4�± $PSOLWXGH�,QWHUTXDUWLO��&('�± &RP�R�XVR�GH�HOHWURGRPpVWLFRV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6('�
± 6HP�R�XVR�GH�HOHWURGRPpVWLFRV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\
)RQWH��'DGRV�GD�SHVTXLVD��������

7DEHOD�� � $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
6& &&

9DORU�� S
Q� ����� Q� �����

3/& ���������± ���� ���������± ���� �������

:,�),� ���������± ���� ���������± ���� �����
$,4�± $PSOLWXGH�,QWHUTXDUWLO��6& ± &RP�FRPSXWDGRUHV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6& ± 6HP
FRPSXWDGRUHV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\
)RQWH��'DGRV�GD�SHVTXLVD��������

$V�WDEHODV���H���PRVWUDP�TXDQWR�j�FRPSDUDomR�GDV�PHGLDQDV�GDV�YDULiYHLV�

TXDQWLWDWLYDV�� WHPSR�GH�HQYLR�GH�SDFRWHV�SRU�PHLR�GR�3RZHU�/LQH�&RPPXQLFDWLRQV

�3/&��H�GR�:L�)L��HQWUH�DV�FDWHJRULDV�GDV�YDULiYHLV�TXDQWLWDWLYDV GLFRW{PLFDV��VHP�R�

XVR�GH�HOHWURGRPpVWLFRV�H�FRP�R�XVR��IRL�DSOLFDGR�R�WHVWH�8�GH�0DQQ�:KLWQH\�



��

7DEHOD�� � $QiOLVH�HVWDWtVWLFD GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
3/& :,�),

9DORU�� S
Q� ����� Q� �����

6(' ����������± ����� ����������± ����� �������

&(' ����������± ����� ����������± ����� �������

$,4�± $PSOLWXGH�,QWHUTXDUWLO��&('�± &RP�R�XVR�GH�HOHWURGRPpVWLFRV��3/&�± 3RZHU OLQH� FRPPXQLFDWLRQV��6('�± 6HP�R�
XVR�GH�HOHWURGRPpVWLFRV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\�
)RQWH��'DGRV�GD�SHVTXLVD �������

7DEHOD�� � $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
3/& :,�),

9DORU�� S
Q� ����� Q� ����

6& ���������± ���� ���������± ���� �������

&0� ���������± ���� ���������± ���� �������

$,4�± $PSOLWXGH�,QWHUTXDUWLO��6& ± &RP�FRPSXWDGRUHV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6& ± 6HP
FRPSXWDGRUHV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\
)RQWH��'DGRV�GD�SHVTXLVD��������

6HQGR� DVVLP�� D� WHFQRORJLD� 3/&� DSUHVHQWRX�VH� LGHDO� SDUD� XPD� SRVVtYHO

XWLOL]DomR HP� DPELHQWHV� GH� LQGRRU� FRP� SRXFR� XVR� GH� HOHWURGRPpVWLFRV�� FRPR�

DSDUWDPHQWRV�HQWUH�RXWURV��RQGH�XP�XVXiULR TXH�QmR�SRVVXL�PXLWRV�HTXLSDPHQWRV�QD�

UHVLGrQFLD�SRGHULD�XWLOL]DU�D�WHFQRORJLD�FRP�PHQRV�SUREOHPDV�GH�LQWHUIHUrQFLDV��

$V WHFQRORJLDV�GH� UHGHV�SHVTXLVDGDV IRUDP�PXLWR� LPSRUWDQWHV� SDUD� TXH�

HVVH� HVWXGR� IRVVH� SRVVtYHO�� R� SRZHU OLQH p� QHFHVViULR� TXDQGR� XP� UHSHWLGRU� QmR�

FRQVHJXH�ID]HU�FRP�TXH�R�:L�)L�FKHJXH�QR�F{PRGR�GHVHMDGR��,VVR�RFRUUH�HP�YiULDV�

VLWXDo}HV��D�FDVD�SRGH�VHU�PXLWR�JUDQGH��WHU�GRLV�DQGDUHV�RX�DLQGD�WHU�SDUHGHV�PXLWR�

JURVVDV�RX�REVWiFXORV�TXH�LQWHUIHUHP�QD�SURSDJDomR�GR�VLQDO�VHP�ILR�

2�3/&�QmR�VRIUH�FRP�QHQKXP�GHVVHV�SUREOHPDV��SRLV� WXGR�p� IHLWR�SHOD�

UHGH�HOpWULFD��(�D�JUDQGH�YDQWDJHP�GLVVR�p�WHU�,QWHUQHW�YLD�FDER�VHP�SUHFLVDU�LQVWDODU�

PDLV�ILRV��R�TXH�VLJQLILFD�QmR�WHU�TXH�IXUDU�SDUHGHV��2�FRQVXPR�GH�HQHUJLD�p�EDL[R��

ILFDQGR�HQWUH���:�D���:��R�TXH�VLJQLILFD�TXH�HOH�QmR�LPSDFWD�QD�FRQWD�GH�OX]�

$ WHFQRORJLD� 3/& VH� PRVWURX� XPD� VROXomR GH� VLPSOHV� DSOLFDomR� p�

LPSRUWDQWH� UHVVDOWDU� D� IDFLOLGDGH� GH� DFHVVR� j WHFQRORJLD�� SRU� VH� WUDWDU� GH� XPD�

WHFQRORJLD�GH�IiFLO�FRPHUFLDOL]DomR�

6HQGR� DVVLP�� TXDVH� WRGRV� RV� REMHWLYRV� SURSRVWRV� IRUDP� DWLQJLGRV��

UHVXOWDQGR�HP�XP�HVWXGR�VREUH�R�WUDIHJR�GDV WHFQRORJLDV�3/&�H�:L�)L�HP�DPELHQWHV�



��

LQGRRU��FRP�GLYHUVDV�SRVVLELOLGDGHV�GH�DSULPRUDPHQWR�H�HP�XPD�OLQKD�GH�SHVTXLVD�

TXH�SHUPLWH�D�DSOLFDomR GH�GLYHUVRV�UHFXUVRV�WHFQROyJLFRV GLIHUHQWHV�H�DLQGD�DVVLP�

PXLWR�FDUHQWH�GH�QRYRV�UHFXUVRV�

��� ',6&8662

'LDQWH�GRV�UHVXOWDGRV�REWLGRV��3/&�DSUHVHQWD�XP�FDPSR�PDLV�PDGXUR�SDUD�

GLVFXVVmR�� YLVWR� TXH� Ki� XPD� TXDQWLGDGH� VLJQLILFDWLYD� GH� HVWXGRV� GLVSRQtYHLV�

LQYHVWLJDQGR� VHXV� VXSRVWRV� EHQHItFLRV� H OLPLWDo}HV��([LVWHP�YiULRV� RXWURV� HVWXGRV�

FRPR� D� FRPXQLFDomR� GH� GDGRV� YLD� UHGH� HOpWULFD� SDUD� DSOLFDo}HV� GH� $XWRPDomR�

UHVLGHQFLDO�SUHGLDO� QHVWD�SHVTXLVD�IRL�UHDOL]DGD�XPD�FRPSDUDomR�HQWUH�PRGHPV�SDUD�

FRPXQLFDomR�YLD�UHGH�HOpWULFD�H�SRVWHULRUPHQWH�IRUDP�IHLWRV�H[SHULPHQWRV�XVDQGR�XP�

PRGHP�FRPHUFLDO��HPERUD�TXH�HP�HVWXGR�GD 3/&�YROWDGRV�D�iUHDV�LQGXVWULDLV YHP�

FUHVFHQGR�EDVWDQWH�

3RUpP�� RV� UHVXOWDGRV� SURPLVVRUHV� REWLGRV� OHYDP� D� FUHU� WDPEpP� QD�

YLDELOLGDGH�GH�XWLOL]DomR�GHVVD�7HFQRORJLD� 'RV�YDULDGRV�HVWXGRV�GLVSRQtYHLV�VREUH�D�

3/&�HP�DPELHQWHV�LQGRRUV��ID]�FUHU�TXH�H[LVWH�SRXFRV�HVWXGRV�UHODFLRQDGRV�D�HVWXGR�

GD� YLDELOLGDGH� GR� WUDIHJR� GH� GDGRV� YLD� 3/&�� IRL� SRVVtYHO� LGHQWLILFDU� FHUWR� JUDX� GH�

FRQVHQVR�QD�FRPXQLGDGH�DFDGrPLFD�H�R�TXH�DLQGD�QHFHVVLWD�GH�PDLV�LQYHVWLJDomR��

DOpP�GDV�SULQFLSDLV�SHUVSHFWLYDV�IXWXUDV�TXH�VHUmR DSRQWDGDV�

'H�DFRUGR�FRP�RV�UHVXOWDGRV�REWLGRV��H�FRPR�SRGH�VHU�REVHUYDGD�QD�ILJXUD�

����D�3/& DSUHVHQWD�XP�ERP�GHVHPSHQKR�TXDQGR�QmR�XVDGR�YiULRV�HOHWURGRPpVWLFRV�

QR�PHVPR�UHFLQWR��QR�TXH�VH�UHIHUH�D�WUDIHJR�GH�GDGRV�QD�UHGH� -i�QR�FHQiULR�RQGH�

QmR� IRL� XWLOL]DGR� HOHWURGRPpVWLFR� D� 3/&� WHYH� XP� ERP� GHVHPSHQKR�� PRVWURX� XP�

WUDIHJR�GH�GDGRV�VHPHOKDQWHV�DR�:L�)L�XWLOL]DGR�GHQWUR�GR�FHQiULR�GH� WHVWHV� $OpP�

GLVVR�� D� DSOLFDomR� GD� 3/&� SRVVLELOLWD� D� LGHQWLILFDomR� GH� HTXLSDPHQWR� TXH SRVVDP�

FDXVDU�LQWHUIHUrQFLDV�QD�VXD�LQVWDODomR��XPD�UHFRPHQGDomR p�TXH�D�3/& QmR�VHULD�

XPD�HVFROKD�YLiYHO�HP�DPELHQWHV�DRQGH�Ki SUHVHQoD�GH�YiULRV�HOHWURGRPpVWLFRV�YLD�

UHGH�HOpWULFD�



��

� &21&/862

$� H[HFXomR GR� SUHVHQWH� WUDEDOKR� GH� FRQFOXVmR GH� FXUVR� SURSRUFLRQRX�

DGTXLULU� FRQKHFLPHQWRV� HP� GLYHUVDV� iUHDV�� )RL� SRVVtYHO SHUFHEHU� D� HYROXomR GDV�

UHGHV�H�R�SRWHQFLDO�GDV�PHVPDV�QR�PHUFDGR�DWXDO��2�WUiIHJR�GH�GDGRV�GD�UHGH�IRL�R�

SULQFLSDO�FRQFHLWR�TXH�GLUHFLRQRX�HVVD�SHVTXLVD�� OHYDQGR�D� DSOLFDomR GDV�GLYHUVDV�

RXWUDV�WpFQLFDV DERUGDGDV�QHVWH�WUDEDOKR��



��

$V� WpFQLFDV H� WHFQRORJLDV� DERUGDGDV� QHVVH� WUDEDOKR�� IRUDP� DSOLFDGDV�

EXVFDQGR� DWHQGHU� XP� REMHWLYR� SULQFLSDO�� DYDOLDU� H� FRPSDUDU� R� GHVHPSHQKR� GDV�

WHFQRORJLDV�3/&�H�:L�)L�HP�DPELHQWHV�LQGRRU��DWUDYpV GH XP�WHVWH�GH�GHVHPSHQKR�

GH�WUDQVPLVVmR�GH�GDGRV�

2V�REMHWLYRV�HVSHFtILFRV HOHQFDGRV�SDUD�D�H[HFXomR GHVVH�WUDEDOKR�IRUDP�

WRGRV� DWLQJLGRV�� RV� TXDLV� IRUDP� UHVSRQViYHLV SRU� RULHQWDU� D� SHVTXLVD� H� R�

GHVHQYROYLPHQWR�� DOpP GH� SHUPLWLU� TXH� R� REMHWLYR� JHUDO� GR� WUDEDOKR� WDPEpP IRVVH�

DOFDQoDGR�

&RP�R�HVWXGR�GD�WHFQRORJLD�3/&�H�:L�)L��DGTXLULX�VH�HPEDVDPHQWR�WHyULFR

LPSUHVFLQGtYHO SDUD� D� GHWHUPLQDomR GRV�PpWRGRV DSOLFDGRV� DRV� WHVWHV� UHDOL]DGRV��

8PD� SULQFLSDO� WHFQRORJLD� HVWHYH� GLUHWDPHQWH� OLJDGD� DR� REMHWLYR� JHUDO�� VHQGR� HOD� D�

3RZHU�/LQH�&RPXQQLFDWLRQ �3/&��

'XUDQWH� R� OHYDQWDPHQWR� ELEOLRJUiILFR�� EXVFRX�VH� FRPSUHHQGHU� R�

IXQFLRQDPHQWR�GD�WHFQRORJLD�3/&�H�FRPR�DSOLFi�OD QR�DPELHQWH SURSRVWR��$�PHVPD�

VH�PRVWURX HILFLHQWH�QR�VHX�PHOKRU�FHQiULR� 8P�UHVXOWDGR�SRVLWLYR�HQFRQWUDGR�IRL�TXH�

QD�JUDQGH�PDLRULD� GRV� WHVWHV� FRQVHJXLX�VH WUDQVPLWLU� GDGRV��PHVPR�HP�DPELHQWH

FRP�HOHWURGRPpVWLFRV�OLJDGRV�

5HVVDOWD�VH�TXH�GXUDQWH�R�GHVHQYROYLPHQWR�GR�WUDEDOKR�IRUDP�REVHUYDGDV�

DOJXPDV� GLILFXOGDGHV�� FRPR� SRU� H[HPSOR�� D� HVFDVVH]� GH� PDWHULDO� ELEOLRJUiILFR�

DSURIXQGDGRV� VREUH� D� WHFQRORJLD� 3/&�� HVSHFLILFDPHQWH� SDUD� DX[LOLDU� QR�

HQULTXHFLPHQWR� GR� FRQWH~GR� GR� FDSLWXOR ��� VHQGR� TXH� DV� SRXFDV� UHIHUrQFLDV�

HQFRQWUDGDV��GHYLGR�D�SRXFRV�PDWpULDV�FLHQWtILFRV�GLVSRQtYHLV��

$�SDUWH�QHJDWLYD GD�WUDQVPLVVmR�GH�GDGRV IRL D�LQWHUIHUrQFLD�FDXVDGD SRU�

HOHWURGRPpVWLFRV OLJDGRV� D� PHVPD� UHGH� HOpWULFD�� 8P LQWHUHVVDQWH� WUDEDOKR� D� VHU�

UHDOL]DGR�p�XPD�DYDOLDomR�PDLV�DPSOD�GRV�SDUkPHWURV�GH FRPXQLFDomR�GH�GDGRV��

5HODo}HV�FRPR�Q~PHUR�GH�SDFRWHV��E\WHV��HQYLDGRV��SHUGLGRV�H UHWUDQVPLWLGRV�YHUVXV�

GLVWkQFLD�SRGHP�JHUDU�XPD�PHOKRU�FDUDFWHUL]DomR�GD�FRPXQLFDomR 3/&��$OpP�GLVVR��

D�UHDOL]DomR�GH�WHVWHV�HP�UHGHV�HOpWULFDV�HVSHFLDLV�RQGH�VHMD�SRVVtYHO FRQWURODU�R�QtYHO�

GH�UXtGR�SUHVHQWH�QD�FRPXQLFDomR�VHULD�IXQGDPHQWDO�SDUD�HVWH�WLSR�GH DQiOLVH�

0HVPR�VHQGR�XP�SRXFR�DQWLJD��D�WHFQRORJLD�3/&�DLQGD�UHTXHU�HVWXGRV�QD�

iUHD�GH�GHVHQYROYLPHQWR�GH�VROXo}HV�HP�iUHDV�FRPR�DV�GDV�WpFQLFDV�GH�PRGXODomR��



��

SDUD� TXH� FDGD� YH]� PDLV�� RV� VLQDLV� VHMDP� LPXQHV� D� UXtGRV�� DVVLP� FRPR� R� GH�

HTXLSDPHQWRV�TXH�GLPLQXDP�D�LQFLGrQFLD�GHVWHV�UXtGRV�

3DUD�PDLV�WUDEDOKRV�IXWXURV�VHULD�IHLWR�XP�HVWXGR�VREUH�D�HILFLrQFLD�GR�XVR�

GH�UHSHWLGRUHV�GH�VLQDO�:L�)L�H�D�3/&�HP�DPELHQWHV�LQGRRU�H�RXWGRRU�



��

5()(5Ç1&,$6

$0$,5(+��$\PDQ� ,QWUXVLRQ�'HWHFWLRQ� 1HZ�<RUN��1\LW�����������VOLGHV��FRORU��
'LVSRQtYHO�HP��
�KWWS���ZZZ�MXVW�HGX�MR�aWDZDOEHK�Q\LW�LQFV����SUHVHQWDWLRQV�3DFNHW6QLIILQJ�SGI!��
$FHVVR�HP�����MXQ�������

&$9$/&$17(��$QGUp�1DVFLPHQWR��0(1(6(6��/DLU�$JXLDU�GH��7UDQVPLVVmR�GH�
GDGRV�YLD�UHGH�HOpWULFD��(QJHQKDULD�GH�7HOHFRPXQLFDo}HV� ,QVWLWXWR�GH�(VWXGRV�
6XSHULRUHV�GD�$PD]{QLD�± ,(6$0�������

',$1$�),/+2��5RJpULR�3HUHLUD� 8PD�$ERUGDJHP�6REUH�6HJXUDQoD�(P�5HGHV�
:LUHOHVV� ���������I��7&&��*UDGXDomR��� &XUVR�GH�&LrQFLD�GD�&RPSXWDomR��
8QLYHUVLGDGH�3UHVLGHQWH�$QW{QLR�&DUORV��%DUEDFHQD�± 0J��������'LVSRQtYHO�HP��
�KWWS���ZZZ�XQLSDF�EU�VLWH�EE�WFF�WFF�D������������F�D�H��H��HDH��H�DF�SGI!��
$FHVVR�HP�����PDLR������

'848(��&��$�7UDQVPLVVmR�GH�GDGRV�HP�UHGHV�HOpWULFDV��-XL]�GH�)RUD��0*��������
5HODWyULR�7pFQLFR��8)-)�+RPH�3DJH��'LVSRQtYHO�HP��
�KWWS���ZZZ�XIMI�EU�SSHH�SURGXFDR�ELEOLRJUDILFD�GLVVHUWDFRHV��������
GLVVHUWDFRHV�WUDQVPLVVDR�GH�GDGRV�HP�UHGHV�HOHWULFDV�!�$FHVVDGR�HP�������������

0$&Ç'2��'LHJR�� ,QWURGXomR�DR�:LUHVKDUN��'HWHFomR�H�FDSWXUD�GH� WUiIHJR�HP�
UHGHV �� ������ 'LVSRQtYHO� HP�� �KWWSV���ZZZ�GLHJRPDFHGR�FRP�EU�LQWURGXFDR�DR�
ZLUHVKDUN�GHWHFFDR�H�FDSWXUD�GH�WUDIHJR�HP�UHGHV�!��$FHVVR�HP�����MXQ�������

0$548(6��)iELR�GD�6LOYD� &RQWULEXLo}HV�3DUD�5HJXODPHQWDomR�'D�7HFQRORJLD�
3OF�1R�%UDVLO�&RP�%DVH�(P�7HVWHV�'H�&DPSR� ���������I��'LVVHUWDomR��0HVWUDGR��
� &XUVR�GH�(QJHQKDULD�GD�&RPSXWDomR��8QLYHUVLGDGH�)HGHUDO�GH�*RLÈV��*RLÆQLD��
������'LVSRQtYHO�HP��
�KWWSV���UHSRVLWRULR�EF�XIJ�EU�WHGH�ELWVWUHDP�WGH�������GLVVHUWDFDR�IDELR�HHF�SG!��
$FHVVR�HP�����MXQ�������

0$*$/+(6��0XULOR�9LOO� (VWXGR�'H�8WLOL]DomR�'D�(QHUJLD�(yOLFD�&RPR�)RQWH�
*HUDGRUD�'H�(QHUJLD�1R�%UDVLO� ���������I��7&&��*UDGXDomR��� &XUVR�GH�&LrQFLDV�
(FRQ{PLFDV��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��)ORULDQySROLV��������
'LVSRQtYHO�HP���KWWS���WFF�EX�XIVF�EU�(FRQRPLD������!��$FHVVR�HP���� PDLR������

0(/2�-81,25��$OFLU�5RGULJXHV�GH��0(1'(6��/XtV�$XJXVWR�0DWWRV��7UDQVPLVVmR�
'H�'DGRV�3RU�3/&��8P�(VWXGR�&RPSDUDWLYR�(QWUH�$V�7HFQRORJLDV�&DEHDGDV�(�:L�
)L� 8QLSDF��0J�± %UDVLO��Y������S�������PDLR�������'LVSRQtYHO�HP��
�KWWS���ZZZ�XQLSDF�EU�VLWH�EE�WFF�WFF�DG����D����I��IE��I����I����E��D�SGI!��
$FHVVR�HP�����PDLRV������

0,/1(5�� 0DULXV�� 1HW6WXPEOHU �� ������ 'LVSRQtYHO� HP��
�KWWSV���EU�FFP�QHW�GRZQORDG�EDL[DNL�������QHWVWXPEOHU!��$FHVVR�HP�����MXQ�������



��

02'52��1DWDFKD�6DQWRV� 7HFQRORJLD�3OF�± 8PD�2SomR�3DUD�$�7UDQVPLVVmR�'H�
'DGRV� ���������I��7&&��*UDGXDomR��� &XUVR�GH�,QIRUPiWLFD��,QVWLWXWR�0XQLFLSDO�GH�
(QVLQR�6XSHULRU�GH�$VVLV��$VVLV�63��������'LVSRQtYHO�HP��
�KWWSV���FHSHLQ�IHPDQHW�FRP�EU�%'LJLWDO�DUT7FFV������������SGI!��$FHVVR�HP�����
MXQ�������

2/,9(,5$��/XFDV�9LQtFLXV�GH��%(0��5LFDUGR�2ULJH�GH� $QiOLVH�H�3URSRVWD�GH�
0HOKRULD�1D�(VWUXWXUD�'H�5HGHV�6HP�)LR�(P�(VFRODV�3~EOLFDV�1D�0LFURUUHJLmR�
'H�$UDUDQJXi� ���������I��7&&��*UDGXDomR��� &XUVR�GH�7HFQRORJLDV�GD�,QIRUPDomR�
H�&RPXQLFDomR��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��$UDUDQJXi��������
'LVSRQtYHO�HP���KWWSV���UHSRVLWRULR�XIVF�EU�ELWVWUHDP�KDQGOH������������������7&&�
3267$5�$*25$�SGI"VHTXHQFH �!��$FHVVR�HP�����MXQ�������

3$5(17(��'DQWH�$JXLDU� (VWXGR�'H�6LVWHPDV�3OF��3RZHU�/LQH�
&RPPXQLFDWLRQV�� ���������I��7&&��*UDGXDomR��� &XUVR�GH�(QJHQKDULD�GH�
7HOHLQIRUPiWLFD��(QJHQKDULD�GH�7HOHLQIRUPiWLFD��8QLYHUVLGDGH�)HGHUDO�GR�&HDUi��
)RUWDOH]D�� &HDUi��������'LVSRQtYHO�HP��
�KWWS���ZZZ�FJHWL�XIF�EU�PRQRJUDILDV�'$17(B$*8,$5B3$5(17(�SGI!��$FHVVR�HP��
���DEU�������

3(5(,5$��6DPXHO�&DVWUR� 75$160,662�'(�'$'26�9,$�5('(�'(�(1(5*,$�
(/e75,&$�(0�$0%,(17(�,1'8675,$/��)(,7$�'(�)250$�52%867$�(�
&21),È9(/�$75$9e6�'2�3$'52�*��3/&� ������'LVSRQtYHO�HP��
�ILOH����&��8VHUV�FRPS���'RZQORDGV����������3%�������SGI!��$FHVVR�HP�����DEU��
�����

3,/$56.,��$QGUp�/XtV��3RZHU�/LQH�&RPPXQLFDWLRQV�3/&�����������S��PRQRJUDILD�
�SDUD�REWHQomR�GR�JUDX�GH�HVSHFLDOLVWD�HP�&RQILJXUDomR�H�*HUHQFLDPHQWR�GH�
6HUYLGRUHV�H�(TXLSDPHQWRV�GH�5HGHV��� (OHWU{QLFD��81,9(56,'$'(�
7(&12/Ï*,&$�)('(5$/�'2�3$5$1È��>6�O�@��������'LVSRQtYHO�HP�
�KWWS���HSRVLWRULR�URFD�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������&7B*(6(5B9,B����B��
SGI!��$FHVVR�HP�����MXQ�������

3(7(5621��/DUU\�/��'$9,(��%UXFH�6� 5HGHV�GH�FRPSXWDGRUHV� XPD�DERUGDJHP�
GH�VLVWHPDV��5LR�GH�-DQHLUR��(OVHYLHU������������S��,6%1������������
7$1(1%$80��$QGUHZ�6� 5HGHV�GH�FRPSXWDGRUHV� 5LR�GH�-DQHLUR��&DPSXV��������
����S��

526$��0DJDOL�GD��0RQLWRUDPHQWR�GH�WHPSHUDWXUD�GR�PRWRU�GR�DHUR�JHUDGRU�GH�
SHTXHQR�SRUWH�XWLOL]DQGR�SRZHU�OLQH�FRPPXQLFDWLRQ � 3/&���������� I��
'LVVHUWDomR��0HVWUDGR��� &XUVR�GH�(QJHQKDULD�GH�0LQDV�0HWDO~UJLFD�H�0LQHUDLV��
8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH�������

6286$��/LQGHEHUJ�%DUURV�GH� 5HGHV�GH�FRPSXUDGRUHV� 'DGRV��9R]�H�,PDJHP�����
HG��6mR�3DXOR��eULFD������������S�
67$//,1*6��:LOOLDP� 5HGHV�H�VLVWHPDV�GH�FRPXQLFDomR�GH�GDGRV� 5LR�GH�
-DQHLUR��(OVHYLHU������������S�



��

6286$��/LQGHEHUJ�%DUURV�GH� 5HGHV�GH�FRPSXWDGRUHV��GDGRV��YR]�H�
LPDJHP� ��HG��5LR�GH�-DQHLUR��eULFD������������S��

6$1726��7~OLR�/��3RZHU�/LQH�&RPPXQLFDWLRQV��������8QLYHUVLGDGH�)HGHUDO�GR�
5LR�GH�-DQHLUR��������'LVSRQtYHO�HP��
�KWWSV���ZZZ�JWD�XIUM�EU�HQVLQR�HHO����WUDEDOKRVBYIB����B��WXOLR�LQGH[�KWP!���
$FHVVR�HP�����MXQ�������

6È��*LOGiFLR�-RVp�GH�$OPHLGD��)81'$0(1726�'$6�5('(6 �)DFXOGDGH�&KULVXV��
)RUWDOH]D�&H��������'LVSRQtYHO�HP���KWWS���ZZZ�FHDUD�SUR�EU�LQWURGXFDR�,9�
UHGHV�UHGHV���KWPO!��$FHVVR�HP�����MXQ�������

7$6.,1��0HWLQ��&72��$,57,(6��&RPSDUDQGR�GXDV�VROXo}HV�VHP�ILR�H�
H[DPLQDQGR�VHXV�PpULWRV�UHODWLYRV�HP�XP�DPELHQWH�GH�UHGH�GRPpVWLFD�
'LVSRQtYHO�HP���KWWSV���HDQGW�WKHLHW�RUJ�FRQWHQW�DUWLFOHV���������SRZHUOLQH�YHUVXV�
ZLIL�WKH�SURV�DQG�FRQV�!��$FHVVR�HP�����MXQ�������

7$1(1%$80��$QGUHZ�6� 5HGHV�GH�FRPSXWDGRUHV� ��HG� 5LR�GH�-DQHLUR��&DPSXV��
����������S��

BBBBB� 5HGHV�GH�FRPSXWDGRUHV� ��HG� 5LR�GH�-DQHLUR��&DPSXV������������S�

9,'$/��$OH[DQGUH�GH�0RXUD��(VWXGR�GR�HVWDGR�GD�DUWH�H�DQiOLVH�GH�GHVHPSHQKR�
GH�VLVWHPDV�GH�FRPXQLFDomR�3/&�GH�EDQGD�ODUJD��'LVVHUWDomR�GH�0HVWUDGR�HP�
(QJHQKDULD�(OpWULFD�± 8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD�± 8)6&�������

%$7,67$��0��$��61,))(56�'(�5('(6��$35(1'(1'2�62%5(�2�:,5(6+$5.�(�
(;(03/,),&$1'2�80�7,32�'(�$7$48(� 0RQRJUDILD��>6��O�@��S��������VHW��������
'LVSRQtYHO�HP��KWWS���URLWLHU�SUR�EU�ZS�FRQWHQW�XSORDGV���������0LULDQH�$SDUHFLGD�
%DWLVWDB����BDVVLJQVXEPLVVLRQBILOHB0LULDQH�%DWLVWD�$UWLJR�6QLIIHUV�GH�5HGHV�SGI��

52&+$��1DGLU�%XHQR�GD� 3/&�� ,17(51(7�%$1'$�/$5*$�9,$�5('(�
(/e75,&$� ������'LVSRQtYHO�HP��
�KWWS���O\FHXPRQOLQH�XVI�HGX�EU�VDODYLUWXDO�GRFXPHQWRV������SGI!��$FHVVR�HP�����
GH]������

52'5,*2��5RGULJR��$QiOLVH�GR�WUiIHJR�GH�UHGH�FRP�R�:LUHVKDUN� 5HYLVWD�,QIUD�
0DJD]LQH�����>6��O�@��S��������MDQ��������'LVSRQtYHO�HP��
KWWSV���ZZZ�GHYPHGLD�FRP�EU�DQDOLVH�GR�WUDIHJR�GH�UHGH�FRP�R�ZLUHVKDUN�UHYLVWD�
LQIUD�PDJD]LQH����������

:,5(6+$5.� :LUHVKDUN�8VHU¶V�*XLGH� ������'LVSRQtYHO�HP��
�KWWSV���ZZZ�ZLUHVKDUN�RUJ�GRFV�ZVXJBKWPO��&KDSWHU&DSWXUH!��$FHVVR�HP�����PDLR�
�����



��

$3Ç1',&(��6�
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32:(5/,1(�&20081,&$7,216��3/&��,17(51(7�9,$�(1(5*,$�(/e75,&$��
(678'2�&203$5$7,92�12�'(6(03(1+2�'(�75$160,662�'(�'$'26�(0�

$0%,(17(�,1'225�&20�$�7(&12/2*,$�'(�5('(��:,�),

(GHUD�6RILD�&RVWD�%DUUHWR�� 9DOWHU�%ODXWK�-XQLRU �

�&XUVR�GH�&LrQFLD�GD�&RPSXWDomR
8QLYHUVLGDGH�GR�([WUHPR�6XO�&DWDULQHQVH��81(6&��± &ULFL~PD��6&�± %UD]LO

^HGHUDEDUUHWR�YDOWHUEODXWK`#XQHVF�QHW

$EVWUDFW� 7KH�VHDUFK�IRU�EHWWHU�VHUYLFHV�RU�PHDQV�RI�DFFHVV�WR�ORFDO�QHWZRUNV�IRVWHUV�
WKH�FUHDWLYH�VLGH�RI�VRFLHW\��2QH�RI�WKH�FRQFHSWV�WKDW�KDV�EHFRPH�SRSXODU�LV�WKH�FRQFHSW�
RI�GDWD�WUDQVPLVVLRQ�YLD�HOHFWULF�HQHUJ\��,Q�WKLV�ZD\�WHFKQRORJLHV�DQG�HTXLSPHQW�DUH�
HPHUJLQJ� WKDW�KHOS�DQG� IDFLOLWDWH�DFFHVV� WR� ORFDO�QHWZRUNV� WKURXJK�YDULRXV�PHDQV��
%DVHG� RQ� WKLV� FRQFHSW�� WKLV� ZRUN� DLPV� WR� PDNH� D� VWXG\� DERXW� HYDOXDWLRQ� DQG�
FRPSDULVRQ� RI� WKH� SHUIRUPDQFH� RI� 3/&� DQG� :L�)L� WHFKQRORJLHV� LQ� LQGRRU�
HQYLURQPHQWV��WKURXJK�SHUIRUPDQFH�WHVWV�RI�GDWD�WUDQVPLVVLRQ�

5HVXPR��$ EXVFD�SRU�PHOKRUHV�VHUYLoRV�RX�PHLRV�GH�DFHVVR�DV�UHGHV�ORFDLV�IRPHQWDP�
R�ODGR�FULDWLYR�GD�VRFLHGDGH��8P�GRV�FRQFHLWRV�TXH�YHP�VH�SRSXODUL]DQGR�p�FRQFHLWR�
GH�WUDQVPLVVmR�GH�GDGRV�YLD�HQHUJLD�HOpWULFD���'HVVH�PRGR�YmR�VXUJLQGR�WHFQRORJLDV�
H�HTXLSDPHQWRV�TXH�DMXGDP�H�IDFLOLWDP�R�DFHVVR�DV� UHGHV� ORFDLV�SRU�YiULRV�PHLRV��
%DVHDQGR�QHVVH�FRQFHLWR��HVWH�WUDEDOKR�WHP�FRPR�REMHWLYR�GH�ID]HU XP�HVWXGR�VREUH�
DYDOLDomR�H�FRPSDUDomR�GR GHVHPSHQKR�GDV�WHFQRORJLDV�3/&�H�:L�)L�HP�DPELHQWHV�
LQGRRU��DWUDYH]�GH�WHVWHV�GH�GHVHPSHQKR�GH�WUDQVPLVVmR�GH�GDGRV�

���,1752'8d2

-XQWDPHQWH�FRP�HVVH�DYDQoR�TXH�D�,QWHUQHW�WHP�WLGR�QRV�~OWLPRV�DQRV�RIHUHFHQGR�
DSOLFDo}HV� H� VHUYLoRV�� DWp� HQWmR� QXQFD� LPDJLQDGRV� SRU� PXLWRV�� YHP� VHQGR� QHFHVViULR� R�
LQYHVWLPHQWR� HP� SHVTXLVD� SDUD� R� GHVHQYROYLPHQWR� GH� QRYDV� WHFQRORJLDV� EHP� FRPR� R�
DSHUIHLoRDPHQWR�GDTXHODV�Mi�H[LVWHQWHV�HP�WUDQVPLVVmR�GH�GDGRV��FRP�D�ILQDOLGDGH�GH�RIHUHFHU�
PHOKRU�TXDOLGDGH�H�PDLRU�YHORFLGDGH�WDPEpP�DXPHQWDQGR�R�Q~PHUR�GD�SRSXODomR�FRP�DFHVVR�
D�UHGH��e�GHQWUR�GHVWH�FRQWH[WR�TXH�VH�HQFDL[D�D�WHFQRORJLD�3RZHU�/LQH�&RPPXQLFDWLRQV �3/&���
TXH�p�DTXHOD�HP�TXH�RV�GDGRV�VmR�WUDQVPLWLGRV�XWLOL]DQGR�R�PHVPR�PHLR�ItVLFR�HP�TXH�FDPLQKD�
D�HQHUJLD�HOpWULFD��02'52��������

2�FRQFHLWR�GH�VH�WUDQVPLWLU�VLQDLV�GH�GDGRV�SHOD�UHGH�HOpWULFD�UHOHPEUD�DRV�WHPSRV�
GR�WHOpJUDIR��LQYHQWDGR�HP��������SRLV�D�XWLOL]DomR�GH�FDEHDPHQWR�GHGLFDGR�SDUD�GLVSRVLWLYRV�
LQVWDODGRV�VHPSUH�PRVWURX�FXVWRV�H[WUDV�H�QHP�VHPSUH�HUD�D�PHOKRU�RSomR��$�UHGH�HOpWULFD�IRL�
LQLFLDOPHQWH�SODQHMDGD�SDUD�IRUQHFHU�SRWrQFLD�H�QmR�WUDQVPLWLU�GDGRV��PDV��QR�LQtFLR�GRV�DQRV�
������IRL�FULDGR�XP�GLVSRVLWLYR�FDSD]�GH�FDSWDU��PRGXODU�H� � � LQMHWDU�QD�UHGH�HOpWULFD�RV�VRQV�
FDSWDGRV�SRU�XP�PLFURIRQH��VHQGR�TXH�HVVH�VLQDO�HUD�FDSWXUDGR�H�GHPRGXODGR�HP�RXWUR�ORFDO�H�
FRQYHUWLGR� QRYDPHQWH� HP� VRP�� (VVH� VLVWHPD� IRL� EDWL]DGR� GH� ³%DEi� (OHWU{QLFD´�� SRLV�
SRVVLELOLWDYD�DRV�SDLV�WHU�FRQWUROH�GDV�VXDV�FULDQoDV�HP�RXWUR�F{PRGR�GD�UHVLGrQFLD��'848(��
������

6HQGR�DVVLP��D�XWLOL]DomR�GD�WHFQRORJLD�3/&�SRVVLELOLWD�GLYHUVDV�YDQWDJHQV�TXDQGR�
FRPSDUDGD� D� FRPXQLFDomR� VHP� ILR�� $� WUDQVPLVVmR� VHP� ILR� �ZLUHOHVV��� HPERUD� GH� IiFLO�
LQVWDODomR�� RIHUHFH� XP� DOWR� FXVWR� H� HVWi� VXMHLWR� jV� YDULDo}HV� FOLPiWLFDV� H� D� ORFDOL]DomR� GR�
WUDQVPLVVRU�UHFHSWRU�� YLVWR� TXH� VLQDLV� GH� DOWD� IUHTXrQFLDV� XWLOL]DGRV� QHVVHV� WUDQVPLVVRUHV�



��

QRUPDOPHQWH� QHFHVVLWDP� GH� YLVDGD� GLUHWD� GD� DQWHQD�� RX� VHMD�� SDUHGHV� H� HOHYDo}HV� SRGHP�
SUHMXGLFDU�D�WUDQVPLVVmR�H�GLPLQXLU�D�FRQILDELOLGDGH�GR�VLVWHPD��3(5(,5$��������

&RPR� RXWUDV� WHFQRORJLDV� TXH� DLQGD� QmR� VmR� GHVHQYROYLGDV�� H[SDQGLQGDV� H�
FRQKHFLGDV��R�3/&�SRGH�WUDQVIRUPDU�VH�XPD�LPSRUWDQWH�IHUUDPHQWD�SDUD�D�LQFOXVmR�GH�SHVVRDV�
QR� PXQGR� GLJLWDO�� SRU� LVVR�� p� LPSRUWDQWH� VHU� FRQVWDQWHPHQWH� HVWXGDGR� H� GHEDWLGR� SDUD� VHU�
SRVVtYHO� D� PHOKRULD� H� KDYHU� XPD� FRQVWDQWH� DYDOLDomR� D� UHVSHLWR� GH� VXD� YLDELOLGDGH� SDUD� R�
PHUFDGR��3,/$56.,��������

(VWH�WUDEDOKR�WHP�FRPR�REMHWLYR�HIHWXDU�XP�HVWXGR�VREUH�D�WHFQRORJLD�3/&�SDUD�
HODERUDomR� GH� XPD� FRPSDUDomR� GH� GHVHPSHQKR� GH� WUDQVPLVVmR� GH� GDGRV� FRP� UHODomR� D�
WHFQRORJLD�:L�)L�

���0(72'2/2*,$�

3DUD� GHVHQYROYLPHQWR� GD� SHVTXLVD�� IRL� GLYLGLGR� HP� GXDV� HWDSDV� SULQFLSDLV�� D�
SULPHLUD�HWDSD�IRL�IHLWD�FRP�D� ILQDOLGDGH�GH�DQDOLVDU�RV�SULQFLSDLV�WHPDV�WHyULFRV�H�D�VHJXQGD�
HWDSD�IRL�YROWDGD�SDUD�D�iUHD�SUiWLFD��RQGH�RFRUUHX�D�LPSOHPHQWDomR�GRV�WHVWHV�H�DV�DQiOLVHV�GRV�
UHVXOWDGRV�REWLGRV�

6HQGR�DVVLP��QD�SULPHLUD�HWDSD�IRL�UHDOL]DGD�XP�OHYDQWDPHQWR�ELEOLRJUiILFR� YLVWR�
TXH�HVWHV�FRQWH~GRV�VH�HQFRQWUDP�SUHVHQWHV�HP�DUWLJRV�FLHQWtILFRV��OLYURV��UHYLVWDV�FLHQWtILFDV�H�
RXWUDV�IRQWHV�QD�,QWHUQHW��TXH�SRVVXHP�UHIHUrQFLDV�VREUH�D�3/&��UHGH�HOpWULFD��:,�),��H�VRIWZDUHV�
GH�PRQLWRUDPHQWR�

1D�VHJXQGD�HWDSD�IRL�UHDOL]DGR�R�WHVWH�XWLOL]DQGR�UHGHV�ORFDLV��FULDGRV�FHQiULRV�FRP�
D�WHFQRORJLD�:,�),�H�3/&�H�DQiOLVH�GH�UHVXOWDGRV�

2�WHVWH�IRL�UHDOL]DGR�HP�XP�DSDUWDPHQWR�FRP�R�SURYHGRU�GH�LQWHUQHW�H�EDQGD�ODUJD�
GH����0%�H�QR� ODERUDWyULR�GH�&RPSXWDomR�GR�'HSDUWDPHQWR�GH�&LrQFLD�GD�&RPSXWDomR�GD�
8QLYHUVLGDGH� GR�([WUHPR�6XO�&DWDULQHQVH� SRVVXLQGR�GRLV� SURYHGRUHV� GH� ,QWHUQHW� � GH� EDQGD�
ODUJD� ���� 0%� H� $OJDU� GH� EDQGD� ODUJD� ���� 0%�� SDUD� HIHWXDU� R� PHVPR� IRUDP� XVDGRV� GRLV�
QRWHERRNV�FRP�SURFHVVDGRU�,QWHO�$WRP�4XDG�&RUH�=�����H���*%�GH�PHPyULD�5$0�HP�FDGD�
FHQiULR��QHVWHV�FHQiULRV�IRUDP�IHLWRV�RV�WHVWHV�XVDQGR�DV�WHFQRORJLDV�XPD�SRU�YH]��&RP�LQWXLWR�
GH�DYDOLDU�H�FKHJDU�D�UHVXOWDGRV�GHPRQVWUDQGR�D�YLDELOLGDGH�GD�XWLOL]DomR�GD�WHFQRORJLD�3/&�
HP�UHGHV�LQGRRUV�HP�FRPSDUDomR�FRP�:,�),�

$� HVFROKD� GH� GRLV� FHQiULRV� GLIHUHQWHV� IRL� FRP� REMHWLYR� GH� GHPRQVWUDU� DV�
GLILFXOGDGHV�PDLV�FRPXQV�GR�GLD�D�GLD��SDUD�FRQVWDWDU�YLDELOLGDGH�GD�WHFQRORJLD�3/&�HP�UHGHV�
LQGRRUV�

���5('(6�'(�&20387$'25(6

'H� DFRUGR� FRP� 7DQHQEDXP� �������� FRP� R� DYDQoR� WHFQROyJLFR�� HVVDV� iUHDV� HVWmR� D� DIOXLU�
UDSLGDPHQWH�H�VmR�FDGD�YH]�PHQRUHV�DV�GHVLJXDOGDGHV�HQWUH�FROHWD��WUDQVSRUWH��DUPD]HQDPHQWR�
H� SURFHVVDPHQWR� GH� LQIRUPDo}HV��¬�PHGLGD� TXH� FUHVFH� QRVVD� SUiWLFD� GH� FROKHU�� SURFHVVDU� H�
GLVWULEXLU� LQIRUPDo}HV�� ILFD� DLQGD� PDLRU� D� QHFHVVLGDGH� SRU� IRUPDV� GH� SURFHVVDPHQWR� GH�
LQIRUPDo}HV�DLQGD�PDLV�VRILVWLFDGDV��$�IXVmR�GRV�FRPSXWDGRUHV�H�GDV�FRPXQLFDo}HV�WHYH�XPD�
JUDQGH�LPSRUWkQFLD�QR�PRGR�FRPR�RV�VLVWHPDV�FRPSXWDFLRQDLV�HUDP�RUJDQL]DGRV���
&RP� HVVH� DYDQoR�� D� EXVFD� SRU� FRQHFWLYLGDGH� p� H[SRVWD� HP� GRLV� UHTXLVLWRV� SUySULRV�� D�
QHFHVVLGDGH�GH�VRIWZDUH�GH�FRPXQLFDomR��H�D�QHFHVVLGDGH�GH�UHGHV��67$//,1*6����������
8PD�UHGH�GH�FRPSXWDGRUHV�p�XP�FRQMXQWR�GH�HTXLSDPHQWRV�OLJDGRV�HQWUH�VL�GH�PRGR�D�UHDOL]DU�
WURFDV� GH� LQIRUPDo}HV� H� FRPSDUWLOKDUHP� UHFXUVRV� FRPR� DUTXLYRV� GH� GDGRV� JUDYDGRV��
LPSUHVVRUDV��PRGHPV��VRIWZDUH�H�RXWURV�HTXLSDPHQWRV��6286$���������



��

$�SDUWLU�GH�XP�KDUGZDUH�SURJUDPiYHO�VmR�PRQWDGDV�DV�UHGHV�GH�FRPSXWDGRUHV��GHYLGR�D�VXD�
FDSDFLGDGH�GH�WUDQVSRUWDU�YiULRV�WLSRV�GH�GDGRV�GLIHUHQWH��H�GDUHP�VXSRUWH�D�XPD�DOWD�H�FUHVFHQWH�
WLSRV�GH�DSOLFDo}HV�
$V� UHGHV� GH� FRPSXWDGRUHV� SRGHP� VHU� FODVVLILFDGDV� HP�� /RFDO� $UHD� 1HWZRUN� �/$1���
0HWURSROLWDQ�$UHD�1HWZRUN��0$1��H�:LGH�$UHD�1HWZRUN��:$1���

�����5('(6�/2&$,6�28�/$1

5HGHV�/RFDLV�VmR�WDPEpP�GHVLJQDGDV�/$1V��VmR�UHGHV�SULYDGDV�PDQWLGDV�HP�XP�Vy�HGLItFLR�
RX�FDPSXV�XQLYHUVLWiULR�FRP�DOJXQV�TXLO{PHWURV�GH�H[WHQVmR��6mR�EDVWDQWH�XWLOL]DGDV�SDUD�
LQWHUOLJDU�FRPSXWDGRUHV�SHVVRDLV�H�HVWDo}HV�GH�WUDEDOKR�HP�HVFULWyULRV�H�LQVWDODo}HV�LQGXVWULDLV�
GH�HPSUHVDV��DXWRUL]DQGR�R�FRPSDUWLOKDPHQWR�GH�UHFXUVRV��LPSUHVVRUD��H�WURFD�GH�
LQIRUPDo}HV��7$1(1%$80��������

7HP�FDUDWHUtVWLFDV�RUJDQL]DFLRQDO�PHQRV�FRPSOH[D�GDV�UHGHV�GH�FRPSXWDGRUHV��
(OD�p�XP�JUXSR�GH�FRPSXWDGRUHV�OLJDGRV�DWUDYpV�GH�XPD�UHGH�HVWDQGR�WRGRV�QR�PHVPR�OXJDU��
(PERUD�DV�/$1V�VmR�UHGHV�PDLV�VLPSOHV��QmR�TXHU�GL]HU�TXH�VHMDP�QHFHVVDULDPHQWH�SHTXHQDV�
RX�VLPSOHV��0DV�SRGHP�VHU�JUDQGHV�H�FRPSOH[DV�FRPR�LOXVWUD�D�ILJXUD����+$<'(1�������

)LJXUD���� /RFDO�$UHD�1HWZRUN

)RQWH��6i��������

����5('(6�0(75232/,7$1$6 28�0$16

6mR�UHGHV�TXH�DVVRFLDP�YiULDV�/$1V��6HJXQGR�+D\GHQ��������JHUDOPHQWH�TXDQGR�XPD�/$1�
GHL[D�GH�VHU�XVDGD�SRU�SRXFRV�XVXiULRV�H�SDVVD�D�WHU�PLOKDUHV�GH�XVXiULRV�p�SURYiYHO�TXH�HVVD�
UHGH�WHQKD�VH�H[SDQGLGR�SDUD�IRUD�GR�VHX�ORFDO�GH�RULJHP��4XDQGR�R�XVR�GD�UHGH�p�ORFDO��RX�VHMD��
GHQWUR�GH�XPD�UHJLmR�JHRJUiILFD�PXLWR�SHTXHQD�QmR�p�FRPXP�D�GLYLVmR�GH�UHGHV�HP�YiULDV�UHGHV�
PHQRUHV�� UHVXPLQGR�DV� HP� XPD� 0$1� DWUDYpV� GH� OLQKDV� WHOHI{QLFDV� GHGLFDGDV� GH� DOWD�
YHORFLGDGH��RX�KDUGZDUH�HVSHFLDLV�TXH�SHUPLWHP�D�WUDQVIHUrQFLD�GH�GDGRV�FRP�DOWD�YHORFLGDGH�
GH�/$1V�
(VVH�SURFHVVR�FUHVFHX�D�SDUWLU�GH�DQWLJRV�VLVWHPDV�GH�DQWHQDV�FRPXQLWiULDV�XWLOL]DGDV�HP�UHJL}HV�
FRP�IUDFR�DWHQGLPHQWR�GR�VLQDO�GH�WHOHYLVmR�SHOR�DU��1HVVHV�SULQFLSDLV�VLVWHPDV��XPD�JUDQGH�
DQWHQD� HUD� XWLOL]DGD� QR� DOWR� GD� FROLQD� MXQWR� DR� VLQDO� HUD� HQWmR� OHYDGR� D� FDVD� GRV� XVXiULRV�
�7$1(1%$80���������FRPR�LOXVWUD�D�ILJXUD���



��

)LJXUD���� 5HGH�&OiVVLFD�GH�XPD�79�D�FDER��XVDQGR�R�FRQFHLWR�GH�0$1

)RQWH��6i��������

����5('(6�'(�/$5*$�28�/21*$�',67Æ1&,$�28�:$16

(VWDV�UHGHV�LQWHUOLJDP�YiULDV�0$1V��RX�VHMD��DV�:$1�FRPXPHQWH�FRQKHFLGD�SRU�LQWHUQHW��H�
HOD�LQWHUOLJD�WRGDV�HODV�/$1��0$1��:$1��(QYROYH�XPD�JUDQGH�H[WHQVmR�JHRJUiILFD��FRP�
IUHTXrQFLD�XP�SDtV�RX�FRQWLQHQWH��,QFOXL�PiTXLQDV�FRP�D�ILQDOLGDGH�H[HFXWDU�RV�SURJUDPDV�RX�
DSOLFDo}HV�GR�XVXiULR��7$1(1%$80��������FRPR�LOXVWUD�D�ILJXUD���

)LJXUD���± 5HSUHVHQWDomR�GDV�5HGHV�:$1V

)RQWH��6i��������

���7(&12/2*,$�3/&

2V�SULPHLURV�SRQWRV�GH�YLVWDV�DFHUFD�GH�WUDQVPLVVmR�YLD�FDERV�GH�HQHUJLD�HOpWULFD�DSDUHFHUDP�
QR� SULQFtSLR� GR� VpFXOR� ;;�� PDV� QmR� DYDQoDUDP�� SRU� QmR� VHU� YLVWR� FRPR� XP� PHLR� GH�
FRPXQLFDomR� YLiYHO� VDEHQGR� TXH� D� PHVPD� SRVVXtD� EDL[D� WD[D� GH� WUDQVPLVVmR�� EDL[D�
IXQFLRQDOLGDGH�H�XP�HOHYDGR�FXVWR�GH�H[HFXomR�GR�SURMHWR��0(/2�-81,25��0(1'(6��������
'HVWH� PRGR� DV� SULPHLUDV� WUDQVPLVV}HV� GH� GDGRV� FRP� D� DMXGD� GD� 7HFQRORJLD� 3/&� IRUDP�
FRPSURYDGRV�HP�������TXDQGR�R�LQJOrV�(GZDUG�'DY\�TXH�LQGLFRX�XPD�VROXomR�TXH�SHUPLWLD�D�
FRPSDUDomR� UHPRWD� GH� QtYHLV� GH� WHQVmR� GH� EDWHULDV� GH� VLVWHPD�GR� WHOpJUDIR� HQWUH�/RQGUHV� H�
/LYHUSRRO��VXFHGHQGR�HP�������HOH�SDWHQWHRX�PpWRGR�GH�PHGLomR�UHPRWD��ILFDQGR�D�SULPHLUD�
SDWHQWH�GH�VLQDOL]DomR�YLD�UHGH�HOpWULFD�QD�*Um�%UHWDQKD��$FRQWHFHX�HP������FRPHUFLDOL]DomR�



��

VRE�R�QRPH�3RZHU�/LQH�&DUULHU��2QGDV�3RUWDGRUDV�GH�/LQKDV�GH�$OWD�7HQomR��23/$��FRPR�
HUD�FRQKHFLGD�QR�%UDVLO��WLQKD�FRPR�SDUWLFXODULGDGHV�D�XWLOL]DomR�GH�IDL[D�HVWUHLWD�HQWUH���N+]�
D� ������ N+]� H� D� PRGXODomR� $0�)0�� (UDP� PDQXVHDGRV� HTXLSDPHQWRV� UHVLVWHQWHV� FRP�
GXUDELOLGDGH�VXSHULRUD�D�WULQWD�DQRV��&RP�R�GHVHQYROYLPHQWR�GDV�LQVWDODo}HV�GH�ILEUDV�yWLFDV�H�
DWHQXDomR�GRV�SUHoRV�GRV�VLVWHPDV�HP�WHOHFRPXQLFDomR�R�VLVWHPD�&DUULHU�IRL�ODUJDGR��02'52��
�������
(P�������D�WHFQRORJLD�3/&�HUD��QR�HQWDQWR��FRQKHFLGD�SRU�5LSSOH�&RQWURO��(UD�SRU�LQWHUPpGLR�
GHOD� TXH� FRPSDQKLDV� GH� GLVWULEXLomR� GH� HQHUJLD� HOpWULFD� SURFHGLD� R� HYHQWR� DXWRPiWLFR� GD�
LOXPLQDomR�S~EOLFD��VXD�SRUWDGRUD�WLQKD�IUHTXrQFLD�QD�RUGHP�GH�����N+]�D���N+]��3$5(17(��
������
6HP�SURJUHVVR�SRU�FDXVD�GD�IDOWD�GH�LQWHUHVVH�SRU�SDUWH�GRV�LQYHVWLGRUHV�HP�WHOHFRPXQLFDomR��
HQWmR�HP������D�JUDQGH�SDUWH�GD�LPSOHPHQWDomR�TXH�XVDYD�3/&�SRVVXtDP�WD[DV�GH�WUDQVPLVVmR�
EDVWDQWH� EDL[DV�� 1D� GpFDGD� GH� ������ RFRUUHX� XP� DYDQoR� QD� WHFQRORJLD�� IRL� SRVVtYHO� D�
LPSOHPHQWDomR�GH�WpFQLFDV�GH�SURFHVVDPHQWR�GH�VLQDLV�SRU�PRGXODomR�GLJLWDO�H�D�FRGLILFDomR�
GH�VLQDLV�HP�PRGHPV��$LQGD�QD�PHVPD�pSRFD��QD�(XURSD�IRL�GHILQLGR�R�SDGUmR�&(1(/(&��
SHOR�&RPLWr�(XURSHX�GH�1RUPDOL]DomR�(OHWURWpFQLFD��(XURSHDQ�&RPPLWWH�IRU�(OHWURWHFKQLFDO�
6WDQGDUGL]DWLRQ��� TXH� GLVSRQLELOL]DYD� WD[DV� GH� WUDQVPLVVmR� GH� GDGRV� GH� DWp� ���� .ESV� FRP�
IUHTXrQFLD�GH�Pi[LPR�GH�����0+]��02'52���������
1R�ILQDO�GH������H�LQtFLR�GH������D�FRPXQLFDomR�ELODWHUDO�IRL�GHVHQYROYLGD��0DV�HP�������'U��
3DXO�%URZQ�GD�HPSUHVD�1RUZHE�&RPPXQLFDWLRQV�XPD�HPSUHVD�GR�VLVWHPD�HOpWULFR�GD�FLGDGH�
GH�0DQFKHVWHU��QD�,QJODWHUUD��IH]�R�SULPHLUR�WHVWH�SDUD�D�WUDQVPLVVmR�GH�GDGRV�VREUH�D�UHGH�D�
HQHUJLD�HOpWULFD��3(5(,5$�HW�DO���������
6HQGR�DVVLP�HP�2XWXEUR������1RUZHE�H�1RUWHO�UHYHODUDP�RV�SUREOHPDV�DVVRFLDGRV�D�UXtGRV�
HP�OLQKD�GH�WUDQVIHUrQFLD�WLQKDP�VLGR�VROXFLRQDGRV��02'52���������
&RPSURYDQGR�DR�PXQGR�XPD�QRYD�PDQHLUD�GH�DFHVVR�D�UHGH�GH�FRPSXWDGRUHV��GH�XPD�PDQHLUD�
LQWHUHVVDQWH��SURSRUFLRQD�XPD�HVSHUDQoD�GH�XVR�GDV�LQIUDHVWUXWXUDV�H[LVWHQWH�HP�JUDQGH�SDUWH�
GDV�UHVLGrQFLDV�H�HVFULWyULRV�GH�WRGR�PXQGR��3$5(17(��������

���&(1È5,26�(�7(67(6

2�SULPHLUR� WHVWH�FRP�D� WHFQRORJLD�3/&� IRL�HIHWXDGR�HP�XP�DSDUWDPHQWR�DRQGH�RV�PRGHPV�
IRUDP�FRQHFWDGRV�HP�YiULDV�WRPDGDV�GLIHUHQWHV�SDUD�DQDOLVDU�D�LQWHUIHUrQFLD�QD�WUDQVPLVVmR�GH�
GDGRV� FRQIRUPH� D� ILJXUD� ��� FRP� DX[tOLR� GR�:LUHVKDUN�� VRIWZDUH� GH�PRQLWRUDPHQWR� FLWDGR�
DQWHULRUPHQWH��1HVWH�DPELHQWH�VHP�HOHWURGRPpVWLFRV�OLJDGRV�QD�UHGH��IRUDP�FRQHFWDGRV�RV�GRLV�
1RWHERRNV�QD�UHGH�ORFDO�FRP�PRGHPV�3/&��VHQGR�XP�QD�WRPDGD����GR�4XDUWR����H�R�RXWUR�
3/&�QD�WRPDGD���TXH�VH�HQFRQWUD�QD�6DOD�
(P�VHJXLGD��FRP�RV�HOHWURGRPpVWLFRV�OLJDGRV�FRPR��VHFDGRU�GH�FDEHOR��OLTXLGLILFDGRU��EDWHGHLUD�
GH� EROR�� JHODGHLUD�� 7Y� QDV� WRPDGDV� ��������� H� ��� FRP� REMHWLYR� GH� YHULILFDU� SRVVtYHLV�
LQWHUIHUrQFLDV�QD�UHGH�
$SyV�R�WpUPLQR�GR�WHVWH�UHDOL]DGRV�FRP�D�UHGH�ORFDO�3/&��IRL�LPSOHPHQWDGR�QR�PHVPR�DPELHQWH�
D�UHGH�ORFDO�:L�)L��FRPR�LOXVWUD�D�ILJXUD����R�URWHDGRU�HVWDYD�OLJDGR�QD�WRPDGD���H�XP�QRWHERRNV�
QD� WRPDGD����H�RXWUR�QD� WRPDGD����(P�VHJXLGD� FRP�RV�HOHWURGRPpVWLFRV�FRPR�� VHFDGRU�GH�
FDEHOR��OLTXLGLILFDGRU��EDWHGHLUD�GH�EROR��79�QDV�WRPDGDV���������H�����



��

)LJXUD����� $SDUWDPHQWR�XWLOL]DGR�SDUD�WHVWHV

)RQWH��'R�DXWRU��������

2�VHJXQGR�WHVWH�IRL�UHDOL]DGR�HP�ODERUDWyULRV�GH�&RPSXWDomR�GR�'HSDUWDPHQWR�GH�&LrQFLD�GD�
&RPSXWDomR� GD� 8QLYHUVLGDGH� GR� ([WUHPR� 6XO� &DWDULQHQVH� FRPR� LOXVWUD� D� ILJXUD� ���� 1HVWH�
DPELHQWH�FRP�RV�FRPSXWDGRUHV�OLJDGRV�QD�UHGH��IRUDP�FRQHFWDGRV�RV�GRLV�1RWHERRNV�QD�UHGH�
ORFDO�FRP�PRGHPV�3/&��VHQGR�XP�QD�WRPDGD����GR�ODERUDWyULR����H�R�RXWUR�3/&�QD�WRPDGD���
TXH�VH�HQFRQWUD�GD�6DOD����(P�VHJXLGD�VHP�RV�FRPSXWDGRUHV�OLJDGRV�QD�UHGH��IRUDP�FRQHFWDGRV�
RV�GRLV�1RWHERRNV�QD�UHGH�ORFDO�FRP�PRGHPV�3/&��VHQGR�XP�QD�WRPDGD����GR�ODERUDWyULR����H�
R�RXWUR�3/&�QD�WRPDGD���TXH�VH�HQFRQWUD�GD�6DOD���

8WLOL]DQGR� D� WHFQRORJLD� GH� UHGH� :L�)L�� H XP� GRV� QRWHERRNV� QD� WRPDGD� ��� GR�
ODERUDWyULR���H�RXWUR�QD�WRPDGD���6DOD���FRP�FRPSXWDGRUHV�OLJDGRV�FRP�REMHWLYR�GH�FDXVDU�
LQWHUIHUrQFLD�QD�UHGH�

(P� VHJXLGD� VHP� RV� FRPSXWDGRUHV� OLJDGRV� QD� UHGH�� FRP� XP� GRV� QRWHERRNV� QD�
WRPDGD����GR�ODERUDWyULR���H�RXWUR�QD�WRPDGD���6DOD���

)LJXUD����± /DERUDWyULRV�XWLOL]DGRV�SDUD�WHVWHV

)RQWH��'R�DXWRU��������



��

���$1È/,6(�(�5(68/7$'26

2V�GDGRV�FROHWDGRV�IRUDP�RUJDQL]DGRV�H�DQDOLVDGRV�FRP�DX[tOLR�GR�SURJUDPD�,%0�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV �6366��YHUVmR�������$V�YDULiYHLV�TXDQWLWDWLYDV�IRUDP�
H[SUHVVDV�SRU�PHLR�GD�PHGLDQD�H�GD�DPSOLWXGH�LQWHUTXDUWLO��FRP�FRUUHomR�GH�7XNH\���

$V�DQiOLVHV�HVWDWtVWLFDV�LQIHUHQFLDLV�IRUDP�UHDOL]DGDV�FRP�XP�QtYHO�GH�
VLJQLILFkQFLD�DOID� �������SRUWDQWR������GH�FRQILDQoD��$�GLVWULEXLomR�GRV�GDGRV�TXDQWR�j�
QRUPDOLGDGH�IRL�DYDOLDGD�SRU�PHLR�GD�DSOLFDomR�GR�WHVWH�GH�.ROPRJRURY�6PLUQRY�FRPR�
LOXVWUDP�DV�WDEHODV���H���

7DEHOD���� $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
6(' &('

9DORU�� S
Q� ����� Q� �����

3/& ����������± ����� ����������± ����� �������

:,�),� ����������± ����� ����������± ����� �����
$,4�± $PSOLWXGH�,QWHUTXDUWLO��&('�± &RP�R�XVR�GH�HOHWURGRPpVWLFRV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6('�

± 6HP�R�XVR�GH�HOHWURGRPpVWLFRV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\
)RQWH��'DGRV�GD�SHVTXLVD��������

7DEHOD���� $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
6& && 9DORU�� S

Q� ����� Q� �����
3/& ���������± ���� ���������± ���� �������

:,�),� ���������± ���� ���������± ���� �����
$,4�± $PSOLWXGH�,QWHUTXDUWLO��6&�± &RP�FRPSXWDGRUHV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6&�± 6HP�

FRPSXWDGRUHV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\
)RQWH��'DGRV�GD�SHVTXLVD��������

$V� WDEHODV� �� H� �� PRVWUDP� TXDQWR� j� FRPSDUDomR� GDV� PHGLDQDV� GDV� YDULiYHLV�
TXDQWLWDWLYDV��WHPSR�GH�HQYLR�GH�SDFRWHV�SRU�PHLR�GR�3RZHU�/LQH�&RPPXQLFDWLRQV �3/&��H�GR�
:L�)L�� HQWUH� DV� FDWHJRULDV� GDV� YDULiYHLV� TXDQWLWDWLYDV� GLFRW{PLFDV�� VHP� R� XVR� GH�
HOHWURGRPpVWLFRV�H�FRP�R�XVR��IRL�DSOLFDGR�R�WHVWH�8�GH�0DQQ�:KLWQH\�

7DEHOD���� $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
3/& :,�),

9DORU�� S
Q� ����� Q� �����

6(' ����������± ����� ����������± ����� �������

&(' ����������± ����� ����������± ����� �������

$,4�± $PSOLWXGH�,QWHUTXDUWLO��&('�± &RP�R�XVR�GH�HOHWURGRPpVWLFRV��3/&�± 3RZHU�OLQH�������FRPPXQLFDWLRQV��
6('�± 6HP�R�XVR�GH�HOHWURGRPpVWLFRV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\�

)RQWH��'DGRV�GD�SHVTXLVD��������



��

7DEHOD ��� $QiOLVH�HVWDWtVWLFD�GR�FHQiULR��
7HPSR��PV���PHGLDQD��$,4�
3/& :,�),

9DORU�� S
Q� ����� Q� ����

6& ���������± ���� ���������± ���� �������

&0� ���������± ���� ���������± ���� �������

$,4�± $PSOLWXGH�,QWHUTXDUWLO��6&�± &RP�FRPSXWDGRUHV��3/&�± 3RZHU�OLQH�FRPPXQLFDWLRQV��6&�± 6HP�
FRPSXWDGRUHV���9DORUHV�REWLGRV�DSyV�WHVWH�GH�8�GH�0DQQ�:KLWQH\

)RQWH��'DGRV�GD�SHVTXLVD��������

6HQGR�DVVLP��D�WHFQRORJLD�3/&�DSUHVHQWRX�VH�LGHDO�SDUD�XPD�SRVVtYHO�XWLOL]DomR�HP�DPELHQWHV�
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IRVVH�SRVVtYHO��R�SRZHU�OLQH p�QHFHVViULR�TXDQGR�XP�UHSHWLGRU�QmR�FRQVHJXH�ID]HU�FRP�TXH�R�
:L�)L� FKHJXH� QR� F{PRGR�GHVHMDGR�� ,VVR�RFRUUH� HP� YiULDV� VLWXDo}HV�� D� FDVD� SRGH� VHU�PXLWR�
JUDQGH�� WHU�GRLV�DQGDUHV�RX�DLQGD�WHU�SDUHGHV�PXLWR�JURVVDV�RX�REVWiFXORV�TXH� LQWHUIHUHP�QD�
SURSDJDomR�GR VLQDO�VHP�ILR�

2�3/&�QmR�VRIUH�FRP�QHQKXP�GHVVHV�SUREOHPDV��SRLV�WXGR�p�IHLWR�SHOD�UHGH�HOpWULFD��
(�D�JUDQGH�YDQWDJHP�GLVVR�p�WHU�,QWHUQHW�YLD�FDER�VHP�SUHFLVDU�LQVWDODU�PDLV�ILRV��R�TXH�VLJQLILFD�
QmR� WHU�TXH� IXUDU� SDUHGHV��2� FRQVXPR�GH� HQHUJLD� p� EDL[R�� ILFDQGR� HQWUH� ��:�D� ��:��R� TXH�
VLJQLILFD�TXH�HOH�QmR�LPSDFWD�QD�FRQWD�GH�OX]�

$� WHFQRORJLD� 3/&� VH� PRVWURX� XPD� VROXomR� GH� VLPSOHV� DSOLFDomR�� p� LPSRUWDQWH�
UHVVDOWDU� D� IDFLOLGDGH� GH� DFHVVR� j� WHFQRORJLD�� SRU� VH� WUDWDU� GH� XPD� WHFQRORJLD� GH� IiFLO�
FRPHUFLDOL]DomR�

6HQGR�DVVLP��TXDVH� WRGRV�RV�REMHWLYRV�SURSRVWRV�IRUDP�DWLQJLGRV��UHVXOWDQGR�HP�
XP�HVWXGR�VREUH�R�WUDIHJR�GDV�WHFQRORJLDV�3/&�H�:L�)L�HP�DPELHQWHV� LQGRRU��FRP�GLYHUVDV�
SRVVLELOLGDGHV� GH� DSULPRUDPHQWR� H� HP� XPD� OLQKD� GH� SHVTXLVD� TXH� SHUPLWH� D� DSOLFDomR� GH�
GLYHUVRV�UHFXUVRV�WHFQROyJLFRV�GLIHUHQWHV�H�DLQGD�DVVLP�PXLWR�FDUHQWH�GH�QRYRV�UHFXUVRV��
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$�H[HFXomR�GR�SUHVHQWH�WUDEDOKR�GH�FRQFOXVmR�GH�FXUVR�SURSRUFLRQRX�DGTXLULU�FRQKHFLPHQWRV�
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PHUFDGR�DWXDO��2�WUiIHJR�GH�GDGRV�GD�UHGH�IRL�R�SULQFLSDO�FRQFHLWR�TXH�GLUHFLRQRX�HVVD�SHVTXLVD��
OHYDQGR�D�DSOLFDomR�GDV�GLYHUVDV�RXWUDV�WpFQLFDV�DERUGDGDV�QHVWH�WUDEDOKR��
$V� WpFQLFDV� H� WHFQRORJLDV� DERUGDGDV� QHVVH� WUDEDOKR�� IRUDP DSOLFDGDV� EXVFDQGR� DWHQGHU� XP�
REMHWLYR� SULQFLSDO�� DYDOLDU� H� FRPSDUDU� R� GHVHPSHQKR� GDV� WHFQRORJLDV� 3/&� H� :L�)L� HP�
DPELHQWHV�LQGRRU��DWUDYpV�GH�XP�WHVWH�GH�GHVHPSHQKR�GH�WUDQVPLVVmR�GH�GDGRV�
2V�REMHWLYRV�HVSHFtILFRV�HOHQFDGRV�SDUD�D�H[HFXomR�GHVVH�WUDEDOKR IRUDP�WRGRV�DWLQJLGRV��RV�
TXDLV�IRUDP�UHVSRQViYHLV�SRU�RULHQWDU�D�SHVTXLVD�H�R�GHVHQYROYLPHQWR��DOpP�GH�SHUPLWLU�TXH�R�
REMHWLYR�JHUDO�GR�WUDEDOKR�WDPEpP�IRVVH�DOFDQoDGR�
&RP�R� HVWXGR�GD� WHFQRORJLD�3/&�H�:L�)L�� DGTXLULX�VH� HPEDVDPHQWR� WHyULFR� LPSUHVFLQGtYHO�
SDUD� D� GHWHUPLQDomR�GRV�PpWRGRV� DSOLFDGRV� DRV� WHVWHV� UHDOL]DGRV��8PD�SULQFLSDO� WHFQRORJLD�
HVWHYH�GLUHWDPHQWH�OLJDGD�DR�REMHWLYR�JHUDO��VHQGR�HOD�D�3RZHU�/LQH�&RPXQQLFDWLRQ��3/&��
'XUDQWH�R�OHYDQWDPHQWR�ELEOLRJUiILFR��EXVFRX�VH�FRPSUHHQGHU�R�IXQFLRQDPHQWR GD�WHFQRORJLD�
3/&�H� FRPR� DSOLFi�OD� QR� DPELHQWH� SURSRVWR��$�PHVPD� VH�PRVWURX� HILFLHQWH� QR� VHX�PHOKRU�
FHQiULR��8P�UHVXOWDGR�SRVLWLYR�HQFRQWUDGR�IRL�TXH�QD�JUDQGH�PDLRULD�GRV�WHVWHV�FRQVHJXLX�VH�
WUDQVPLWLU�GDGRV��PHVPR�HP�DPELHQWH�FRP�HOHWURGRPpVWLFRV�OLJDGRV�
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SRXFDV�UHIHUrQFLDV�HQFRQWUDGDV��GHYLGR�D�SRXFRV�PDWpULDV�FLHQWtILFRV�GLVSRQtYHLV��
$� SDUWH� QHJDWLYD� GD� WUDQVPLVVmR� GH� GDGRV� IRL� D� LQWHUIHUrQFLD� FDXVDGD� SRU� HOHWURGRPpVWLFRV�
OLJDGRV�D�PHVPD�UHGH�HOpWULFD���8P�LQWHUHVVDQWH�WUDEDOKR�D�VHU UHDOL]DGR�p�XPD�DYDOLDomR�PDLV�
DPSOD�GRV�SDUkPHWURV�GH�FRPXQLFDomR�GH�GDGRV��5HODo}HV�FRPR�Q~PHUR�GH�SDFRWHV� �E\WHV��
HQYLDGRV��SHUGLGRV�H�UHWUDQVPLWLGRV�YHUVXV�GLVWkQFLD�SRGHP�JHUDU�XPD�PHOKRU�FDUDFWHUL]DomR�
GD�FRPXQLFDomR�3/&��$OpP�GLVVR��D�UHDOL]DomR�GH WHVWHV�HP�UHGHV�HOpWULFDV�HVSHFLDLV�RQGH�VHMD�
SRVVtYHO�FRQWURODU�R�QtYHO�GH�UXtGR�SUHVHQWH�QD�FRPXQLFDomR�VHULD�IXQGDPHQWDO�SDUD�HVWH�WLSR�GH�
DQiOLVH�
0HVPR� VHQGR� XP� SRXFR� DQWLJD�� D� WHFQRORJLD� 3/&� DLQGD� UHTXHU� HVWXGRV� QD� iUHD� GH�
GHVHQYROYLPHQWR�GH�VROXo}HV�HP�iUHDV�FRPR�DV�GDV�WpFQLFDV�GH�PRGXODomR��SDUD�TXH�FDGD�YH]�
PDLV�� RV� VLQDLV� VHMDP� LPXQHV� D� UXtGRV�� DVVLP� FRPR� R� GH� HTXLSDPHQWRV� TXH� GLPLQXDP� D�
LQFLGrQFLD�GHVWHV�UXtGRV�
3DUD�PDLV�WUDEDOKRV�IXWXURV�VHULD�IHLWR�XP�HVWXGR�VREUH�D�HILFLrQFLD�GR�XVR� GH�UHSHWLGRUHV�GH�
VLQDO�:L�)L�H�D�3/&�HP�DPELHQWHV�LQGRRU�H�RXWGRRU�
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