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7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� DSUHVHQWDGR� DR� ,QVWLWXWR�

)HGHUDO�GH�(GXFDomR��&LrQFLD�H�7HFQRORJLD�GH�*RLiV��&DPSXV�

-DWDt��FRPR�SDUWH�GRV� UHTXLVLWRV SDUD�D�REWHQomR�GR� WtWXOR�GH�
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'HGLFR� HVWH� WUDEDOKR�� FRP�PXLWR� FDULQKR� j�PLQKD� IDPtOLD� TXH�
VHPSUH�PH�DSRLRX�H�PH�LQFHQWLYRX��D�FKHJDU�DWp�DTXL��GHGLFR�j�
PLQKD� HVSRVD�� TXH� YHP� PH� DSRLDQGR� VHPSUH� HP� WRGRV�
PRPHQWRV�
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$JUDGHoR�D�WRGRV�RV�TXH�VHPSUH�WLYHUDP�SRU�PLP��XPD�HQRUPH�DWHQomR��SDUD�

TXH�DJRUD��HX�SXGHVVH�DOFDQoDU�PHX�REMHWLYR��WmR�DOPHMDGR�DR�ORQJR�GHVVD�MRUQDGD�

$RV�FROHJDV�H�SURIHVVRUHV��TXH�VHPSUH�PH�DX[LOLDUDP��FRP�PXLWR�HPSHQKR�

H� SUHVWtJLR� QHVWH� DPELHQWH� DFDGrPLFR�� TXH� PH� SURSRUFLRQRX�� XP� HQRUPH�

DSUHQGL]DGR��H�FRQWULEXLX�SDUD�PHX�FUHVFLPHQWR�SURILVVLRQDO�

$R�PHX�3URI��2ULHQWDGRU��5HQDWR�2OLYHLUD�GH�$EUHX��TXH�DFHLWRX�RULHQWDU�H�PH�

DX[LOLDU��DR�ORQJR�GHVWH�WUDEDOKR�

$�WRGRV� R�PHX�PXLWR�REULJDGR�



³$�~QLFD�PDQHLUD�GH� ID]HU�XP�ERP�WUDEDOKR�p�DPDQGR�R�TXH�YRFr� ID]��6H�

YRFr�DLQGD�QmR�HQFRQWURX��FRQWLQXH�SURFXUDQGR��1mR�VH�GHVHVSHUH��$VVLP�

FRPR�QR�DPRU��YRFr�VDEHUi�TXDQGR�WLYHU�HQFRQWUDGR��³

�6WHYH�-REV��
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1RV�~OWLPRV�DQRV�� WHPRV�YLYHQFLDGR��DXPHQWR�FRQVLGHUiYHO�GH�FRQVWUXo}HV�

UHDOL]DGDV� HP� WRGR� SDtV� $� iUHD� GD� FRQVWUXomR� FLYLO�� WHP GHPRQVWUDGR�� TXH� HVWi�

FRQWLQXDPHQWH�JHUDQGR�HPSUHJRV�H�LPSXOVLRQDQGR�D�HFRQRPLD�EUDVLOHLUD� 'LDQWH�GH�

WDO�UHDOLGDGH��p�QRWiYHO�TXH�D�JHVWmR�QHVVH�VHWRU�GHYH�VHU�HILFLHQWH�SDUD�XP�PHOKRU�

FRQWUROH�H�WDPEpP��DX[tOLR GHVGH�D�IDVH�GH SODQHMDPHQWR�DWp�D�H[HFXomR�GR�SURMHWR��

SURSLFLDQGR�D WRPDGD�GH�GHFLVmR�GH�XP�FDQWHLUR�GH�REUDV��GHVGH�SHTXHQRV�SURMHWRV��

D�SURMHWRV�GH�JUDQGH�SRUWH� 3RUWDQWR�R�WUDEDOKR��WHP�D�SURSRVWD��GH�GHVHQYROYHU�XP�

SURMHWR� TXH� SHUPLWH� R� FRQWUROH� GD� REUD�� FRP� JHVWmR� GH� UHFXUVRV� KXPDQRV�� PDV�

WDPEpP��UHFXUVRV�PDWHULDLV��ID]HQGR�FRP�TXH�VH�WHQKD�XP�FRQWUROH�HILFLHQWH��DOpP�

GD�IDFLOLGDGH�GDV�WHFQRORJLDV�ZHE��IDFLOLWDQGR�DVVLP��SRU�SDUWH�GR�XVXiULR��R�DFHVVR�H�

FRQWUROH�GH�TXDOTXHU�OXJDU�

3DODYUDV�FKDYH��&RQVWUXomR��6RIWZDUH��3URMHWR��*HVWmR�



$%675$&7

,Q�UHFHQW�\HDUV��ZH�KDYH�H[SHULHQFHG�FRQVLGHUDEOH�LQFUHDVH�RI�FRQVWUXFWLRQV�

FDUULHG� RXW� WKURXJKRXW� WKH� FRXQWU\� 7KH� FRQVWUXFWLRQ� LQGXVWU\� KDV� VKRZQ� WKDW� LW� LV�

FRQWLQXRXVO\�JHQHUDWLQJ�MREV�DQG�ERRVWLQJ�WKH�%UD]LOLDQ�HFRQRP\� )DFHG�ZLWK�VXFK�D�

UHDOLW\��LW�LV�QRWDEOH�WKDW�PDQDJHPHQW�LQ�WKLV�VHFWRU�VKRXOG�EH�HIILFLHQW�IRU�EHWWHU�FRQWURO�

DQG�DOVR DVVLVWDQFH�IURP�WKH�SODQQLQJ�SKDVH�WR�WKH�H[HFXWLRQ�RI�WKH�SURMHFW��DOORZLQJ�

WKH�GHFLVLRQ�PDNLQJ�RI�D�FRQVWUXFWLRQ�VLWH� IURP�VPDOO�SURMHFWV WR�SURMHFWV� 7KHUHIRUH�

WKH�ZRUN�KDV�WKH�SURSRVDO�RI�GHYHORSLQJ�D�SURMHFW�WKDW�DOORZV�WKH�FRQWURO�RI�WKH�ZRUN��

ZLWK�KXPDQ�UHVRXUFHV�PDQDJHPHQW��EXW�DOVR�PDWHULDO�UHVRXUFHV��PDNLQJ�LW�SRVVLEOH�WR�

KDYH�DQ�HIILFLHQW�FRQWURO��LQ�DGGLWLRQ�WR�WKH�HDVH�RI�ZHE�WHFKQRORJLHV��E\�WKH�XVHU WKH�

DFFHVV�DQG�FRQWURO�RI�DQ\�SODFH�

.H\ZRUGV��&RQVWUXFWLRQ��6RIWZDUH��3URMHFW��0DQDJHPHQW�
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)LJXUD����9DULDomR�GR�3,%�%UDVLO�[�3,%�&RQVWUXomR�&LYLO�
)LJXUD����4XDQWLGDGH�GH�LQVFULWRV�QR�FXUVR�GH�(QJHQKDULD�&LYLO
)LJXUD����5HSUHVHQWDomR GRV�WLSRV�GH�WHFQRORJLDV�XWLOL]DGDV�H�VXDV�IUHTXrQFLDV
)LJXUD����5HFXUVRV�GR�EODGH��WHPSODWH�HQJLQH
)LJXUD����&RQWUROOHU�GH�&OLHQWH�H�RV�PpWRGRV�GLVSRQtYHLV
)LJXUD����([HPSOR�GH�URWDV�QR�/DUDYHO�
)LJXUD����/LVWDJHP�GRV�EDQFRV�GH�GDGRV�PDLV�XVDGRV�
)LJXUD����)OX[R�GH�XP�SURMHWR�YHUVLRQDGR�FRP�*LW
)LJXUD����&KHFDQGR�VWDWXV�QR�*LW�
)LJXUD�����$GLFLRQDQGR�XPD�PXGDQoD�
)LJXUD�����7HOD�SULQFLSDO�GR�6RXUFH7UHH�
)LJXUD�����5HDOL]DQGR�FRPPLW�QR�SURMHWR�
)LJXUD�����5HDOL]DQGR�XP�SXVK�SDUD�R�VHUYLGRU�UHPRWR��
)LJXUD�����$FHVVDQGR�DOJXPDV�RSo}HV�GR�+HURNX�QR�WHUPLQDO��
)LJXUD�����$SOLFDomR�URGDQGR�DWUDYpV�GR�+HURNX��
)LJXUD�����3iJLQD�GH�DFHVVR�DR�VLVWHPD�
)LJXUD�����7HOD�SDUD�ORJLQ�QR�VLVWHPD�
)LJXUD�����9DOLGDomR�GH�XVXiULR�
)LJXUD�����2SomR�SDUD�UHJLVWUR�GH�XVXiULRV�
)LJXUD�����5HJLVWUR�GH�XVXiULR�
)LJXUD�����3DLQHO�SULQFLSDO�GR�VLVWHPD�
)LJXUD�����0HQX�UHVSRQVLYR
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�FOLHQWHV�
)LJXUD�����2So}HV�SDUD�R�XVXiULR��OLVWDJHP�H�FDGDVWURV
)LJXUD�����&DGDVWUR�GH�FOLHQWHV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�SURILVV}HV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�IRUQHFHGRUHV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�IXQFLRQiULRV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�FDWHJRULDV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�SURGXWRV
)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�QRYR�SURMHWR
)LJXUD�����2SomR�SDUD�ID]HU�XP�QRYR�ODQoDPHQWR�QR�SURMHWR
)LJXUD�����/DQoDPHQWR�GH�XP�LWHP�QR�SURMHWR
)LJXUD�����2SomR�GH�ODQoDPHQWR�GH�XP�QRYR�IXQFLRQiULR�QR�SURMHWR
)LJXUD�����3iJLQD�GH�YLVXDOL]DomR�GR�SURMHWR
)LJXUD�����2SomR�SDUD�JHUDU�UHODWyULR�GH�FOLHQWHV�QR�VLVWHPD
)LJXUD�����3')�GH�UHODWyULR�GH�FOLHQWHV
)LJXUD�����/LVWDJHP�GH�FOLHQWHV�GH�IRUPD�UHVSRQVLYD
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&66 ±&DVFDGLQJ�6W\OH�6KHHWV

+70/ ±+\SHU7H[W�0DUNXS�/DQJXDJH

+773±+\SHU7H[W�7UDQIHU�3URWRFRO

%' ±%DQFR�GH�'DGRV

,%*( ± ,QVWLWXWR�%UDVLOHLUR�*HRJUDILD�H�(VWDWtVWLFD

09& ±0RGHO�9LHZ�&RQWUROOHU

3+3 ±+\SHU7H[W�3UHSURFHVVRU

6*%' ±6LVWHPD�GH�*HUHQFLDPHQWR�GH�%DQFR�GH�'DGRV

80/ ±8QLILHG�0RGHOLQJ�/DQJXDJH

85/ ±8QLIRUP�5HVRXUFH�/RFDWRU
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$�GHPDQGD�SRU�GLYHUVRV�WLSRV�GH�VLVWHPDV��QR�PHUFDGR�GH�GHVHQYROYLPHQWR�

GH� VRIWZDUH� HP� JHUDO�� YHP� FUHVFHQGR� D� SDVVRV� ODUJRV�� GH� DFRUGR� FRP� 6WHIDQLQL�

������� ³VHMD� SDUD� DXPHQWDU� D� DJLOLGDGH� GH� VHXV� SURFHVVRV�� SDUD� JDUDQWLU� VXD�

HILFLrQFLD�RX�DXPHQWDU�VXD�SURGXWLYLGDGH�QDV�PDLV�GLYHUVDV�IUHQWHV´� ,VVR�WXGR�SDUD�

TXH�HPSUHVDV�H�SHVVRDV�ItVLFDV��WLYHVVHP�DOJR�TXH�SXGHVVHP�DX[LOLi�ORV�SDUD�XPD�

PHOKRU�SHUIRUPDQFH�GR�GHVHQYROYLPHQWR�GH�VHXV�WUDEDOKRV�

&RP�PHUFDGR�GH� VLVWHPDV�ZHE�QmR� WHP�VLGR�GLIHUHQWH�� DOpP�GH� IDFLOLWDU� D�

JHVWmR�GRV�XVXiULRV��RV� VLVWHPDV�HP�SODWDIRUPD�ZHE� WUD]HP� IDFLOLGDGHV�FRPR�SRU�

H[HPSOR��D�VHJXUDQoD�GRV�GDGRV�FRP VHUYLGRU�HP�QXYHP� DOpP�GD�SRUWDELOLGDGH�

&RQIRUPH� $OHFULP� ������� R� XVXiULR� SRGH� DFHVVDU� DV� DSOLFDo}HV��

LQGHSHQGHQWH� GR� VHX� VLVWHPD� RSHUDFLRQDO� RX� GR� HTXLSDPHQWR� XVDGR�� QmR� VH�

SUHRFXSDU� FRP� EDFNXS� H� WHU� DFHVVR� HP� TXDOTXHU� OXJDU GR� SODQHWD� RQGH� VH� WHQKD�

DFHVVR�j�,QWHUQHW�

$WXDOPHQWH��HQFRQWUDPRV�XP�OHTXH�GH�IHUUDPHQWDV�WHFQROyJLFDV�GLVSRQtYHLV�

SDUD�R�GHVHQYROYLPHQWR�GH�QRYRV�VLVWHPDV�H�DSHUIHLoRDPHQWR�GRV� Mi�HQFRQWUDGRV��

6WHIDQLQL�H[SOLFD�TXH�³R�PHUFDGR�HP�JHUDO�WHP�H[LJLGR�FDGD YH]�PDLV�GR�VHWRU�GH�7,�

TXH�� HP� XP� PXQGR� TXH� VH� WRUQD� FDGD� YH]� PDLV� GHSHQGHQWH� GH� WHFQRORJLD�� p�

FRQVWDQWHPHQWH�FREUDGR�SRU�VROXo}HV�DWXDOL]DGDV�H�FRPSOHWDV´��H�R�UHVXOWDGR�GLVVR�p�

D�PHOKRULD�FRQVWDQWH�SDUD�R�XVXiULR�GR�VLVWHPD�

&RP�LVVR��DXPHQWD�D�GHPDQGD�SRU�DQDOLVWDV�H�GHVHQYROYHGRUHV�GH�VLVWHPDV�

TXH� SURMHWHP� XPD� PHOKRU� VROXomR� SDUD� DV� GLYHUVDV� QHFHVVLGDGHV� H� SUREOHPDV�

OHYDQWDGRV�SHODV�PDLV�YDULDGDV�iUHDV�GH�DWXDomR�HP�QRVVD�VRFLHGDGH�

����352%/(0$7,=$d­2

7HPRV� YLVWR�� TXH� R� VHWRU� GD� FRQVWUXomR� FLYLO�� WHP� DXPHQWDGR�

FRQVLGHUDYHOPHQWH��JHUDQGR�HPSUHJRV�H�WUD]HQGR�DYDQoRV�SDUD�D�VRFLHGDGH�FRPR�

XP�WRGR��VHJXQGR�SHVTXLVDV��LVVR�LPSOLFD�HP�UHVXOWDGRV�H[SUHVVLYRV�QD�HFRQRPLD�

(P� QRVVD� FLGDGH WHPRV� REVHUYDGR�� EDVWDQWH� LQYHVWLPHQWR� QR� UDPR� GD�

FRQVWUXomR� FRP� REUDV� VHQGR� UHDOL]DGDV� H� GHVHQYROYLPHQWR� GH� QRYRV� SURMHWRV� GH�

DPSOLDomR�GR�PXQLFtSLR�
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-DWDt DLQGD� FRQWD� FRP� XP� RXWUR� IDWRU� SULYLOHJLDQWH�� TXH� p� WHU� R� FXUVR� GH�

(QJHQKDULD�&LYLO�GLVSRQtYHO�QR�,QVWLWXWR�)HGHUDO�GH�*RLiV��TXH�FRQWD�FRP�YiULRV�DOXQRV�

TXH�HVWDUmR�VH�IRUPDQGR�QD�iUHD�GH�&RQVWUXomR�&LYLO QRV�SUy[LPRV�DQRV��SRU�LVVR�p�

HVSHUDGR��XP�FUHVFLPHQWR�QHVWH�VHWRU��DTXHFHQGR�QmR�VRPHQWH�D�HFRQRPLD�GR�SDtV��

PDV�SULQFLSDOPHQWH�GH�QRVVR�PXQLFtSLR�

&RP�HVVH�H[FHVVR GH�SURILVVLRQDLV�H�R�FUHVFLPHQWR�GR�VHWRU��FRQVWUXWRUDV��

DUTXLWHWRV� H� HQJHQKHLURV� FLYLV�� WHP� HQFRQWUDGR� XPD� EDUUHLUD� SHOD� IUHQWH�� TXH� p� D�

JHVWmR�QR�FDQWHLUR�GH�REUDV�H�GRV�SURMHWRV�HP�DQGDPHQWR��XWLOL]DQGR�DLQGD��SODQLOKDV�

RX�SDSpLV��TXH�VH�SHUGHP�FRQVWDQWHPHQWH��SHUGHQGR�HQWmR�� WRGRV�RV� ODQoDPHQWRV�

UHDOL]DGRV�QDTXHOH�SURMHWR�

2�DOYR�SULQFLSDO�GHVVH�WUDEDOKR��p�RIHUHFHU�SDUD�XPD�DUTXLWHWD�DXW{QRPD��XPD�

IRUPD�PDLV�HILFD]��HP�TXH�SRVVD�VHU�FRQWURODGR�H�UHDOL]DGR�DOJXQV�ODQoDPHQWRV��GH�

IRUPD�GLJLWDO�H�SRGHQGR�VHU�DFHVVDGR�GH�TXDOTXHU�OXJDU��FRP�DMXGD�GRV�UHFXUVRV�TXH�

RV�VLVWHPDV�ZHE�QRV�SURSRUFLRQD�

1R�HVFULWyULR�YLVLWDGR��S{GH�VH�FRPSUHHQGHU�DV�SODQLOKDV�XWLOL]DGDV�SDUD�RV�

ODQoDPHQWRV��H�DWUDYpV�GH�HQWUHYLVWD�JUDYDGD��SXGHPRV OHYDQWDU��DV�QHFHVVLGDGHV�

PDLV�EiVLFDV��TXH�QDGD�PDLV�HUD��GR�TXH�SRGHU�FRQWURODU�GLJLWDOPHQWH��R�DQGDPHQWR�

H�JDVWRV�QD�H[HFXomR�GDV�REUDV��

$WUDYpV� GH� RXWUDV� SHVTXLVDV�� UHDOL]DGDV� HP� RXWUDV� HPSUHVDV� GD� FLGDGH��

SHUFHEHX�VH HQWmR�� TXH� KDYLD�PDLV� SURILVVLRQDLV� FRP�HVVH� SUREOHPD�� GH� FRQWURODU�

ODQoDPHQWRV�H�JHVWmR�GH�VHXV�SURMHWRV�GH�REUD��DIHWDQGR�GH�PRGR�JHUDO�� WRGRV�RV�

SURILVVLRQDLV� GHVVH� VHWRU�� VHQGR� HQWmR�� XP� S~EOLFR�� DLQGD� FDUHQWH� GH� IHUUDPHQWDV

WHFQROyJLFDV��TXH�SRVVDP�DX[LOLi�ORV��3RGH�VH SHUFHEHU TXH�FRP�GLYHUVRV�VHWRUHV�VH�

GHVHQYROYHQGR� HP� -DWDt�� FRP� R� SDVVDU� GR� WHPSR� D� WHQGrQFLD� p� RV� DQDOLVWDV� GH�

VLVWHPDV�DEUDoDUHP�HVVD�GHPDQGD��Mi�TXH�DV�DWXDLV�HPSUHVDV�TXH�DTXL�H[LVWHP��QD�

iUHD�GH�7HFQRORJLD�GD�,QIRUPDomR��QmR�DWHQGHP�FRP�VHXV�VRIWZDUHV��DOJXPDV�iUHDV�

HVSHFtILFDV�FRPR�R�FDVR�GR�VHWRU�GH�FRQVWUXomR�FLYLO�

����-867,),&$7,9$

2�GHVHQYROYLPHQWR�GH�XP�VLVWHPD�SDUD�FRQWUROH�GH�SURMHWRV�DUTXLWHW{QLFRV��

VHUi LPSRUWDQWH�� SDUD� IRUQHFHU� DR� SURILVVLRQDO� GD� iUHD�� XP� FRQWUROH� HILFLHQWH��

SRVVLELOLWDQGR� XP� PHOKRU� JHUHQFLDPHQWR� GH� VHXV� SURMHWRV�� H� FRPR� p� SUHYLVWR� R�

DXPHQWR�GH�HQJHQKHLURV�H�SURILVVLRQDLV�GH�RXWUDV�iUHDV�UHODFLRQDGDV�QD�QRVVD�UHJLmR��



��

XPD�YH]�TXH��Vy�HP�-DWDt��R�,QVWLWXWR�)HGHUDO�GH�*RLiV��GHYHUi�IRUPDU�QRV�SUy[LPRV�

DQRV��QRYRV�SURILVVLRQDLV�QD�iUHD�GH�(QJHQKDULD�&LYLO��DOpP�GH�H[�DOXQRV�Mi�IRUPDGRV�

QRV�FXUVRV�WpFQLFRV�GH�(GLILFDo}HV�H�$JULPHQVXUD��HVVH�SURMHWR��WRUQD�VH�YLiYHO�

$OpP�GLVVR��D�FLGDGH�GH�-DWDt��SDVVD�SRU�XP�SHUtRGR�FUHVFHQWH�GH�REUDV�VHQGR�

UHDOL]DGDV��H�FRP�LVVR�DXPHQWD�D�GHPDQGD�SRU�HPSUHVDV�GHVWH�UDPR��DOpP�GDV�Mi�

H[LVWHQWHV�DTXL��SRU�LVVR��HVWH�WUDEDOKR�WHYH�FRPR�REMHWLYR��DQDOLVDU�D�QHFHVVLGDGH�H�

GHVHQYROYHU�XP�VLVWHPD�GH�JHUHQFLDPHQWR�GH�SURMHWRV�DUTXLWHW{QLFRV��QD�WHQWDWLYD�GH�

VXSULU�QmR�Vy�D�GHPDQGD�GH�XP�SURILVVLRQDO��SRUpP�D�QHFHVVLGDGH�IXWXUD�GH�RXWUDV�

QRYDV� HPSUHVDV� H� DXW{QRPRV�� HYLWDQGR� DVVLP�� TXH� DV� PHVPDV� SRVVDP� EXVFDU�

VROXo}HV�WHFQROyJLFDV�HP�RXWUDV�FLGDGHV�H�DWp�PHVPR��RXWURV�HVWDGRV�

����2%-(7,926

*(5$/

2� REMHWLYR� JHUDO� GHVVH� WUDEDOKR�� p� DQDOLVDU� D� IRUPD� GH� WUDEDOKR� H� DV�

QHFHVVLGDGHV� GRV� SURILVVLRQDLV� GD� HQJHQKDULD� FLYLO�� H� FRP� LVVR� GHVHQYROYHU� XP�

VLVWHPD� ID]HQGR� XVR� GH� WHFQRORJLDV� DWXDLV SDUD� GHVHQYROYLPHQWR� ZHE� D� ILP� GH�

VROXFLRQDU�RV�SUREOHPDV�QD�JHVWmR�GDV�REUDV�

(63(&Ë),&26

x $QDOLVDU�D�IRUPD�GH�WUDEDOKR�JHUDO�GH�HPSUHVDV�OLJDGDV�DR�UDPR�GD�

FRQVWUXomR�FLYLO�

x 5HDOL]DU�R�OHYDQWDPHQWR�GH�UHTXLVLWRV�

x 3URMHWDU�R�VLVWHPD�

x 'HVHQYROYHU�R�VLVWHPD�GH�JHUHQFLDPHQWR�

x 5HDOL]DU�WHVWHV�QR�VLVWHPD�DFRPSDQKDGR�GR�FOLHQWH�

����25*$1,=$d­2�'2�7(;72

$SyV� WHU� GHILQLGR� R� FRQWH[WR� JHUDO� VREUH� R� WHPD�� DERUGDGR� GH� PDQHLUD�

LQWURGXWyULD��R�FHQiULR�HP�TXHVWmR�� WHU�GHILQLGR�R�SUREOHPD�D�VHU�VROXFLRQDGR�H�RV�

REMHWLYRV�JHUDLV�H�HVSHFtILFRV�GD�SHVTXLVD��R�WUDEDOKR�DLQGD�DSUHVHQWD�RXWURV�FDStWXORV�

SRVWHULRUHV�� 1R� SUy[LPR� FDStWXOR�� VHUi DSUHVHQWDGR�� R� UHIHUHQFLDO� WHyULFR�� SDUD� D�



��

DERUGDJHP�VREUH�R�FRQWH[WR�GHVWD�SHVTXLVD��-i�QR�FDStWXOR����VHUi DSUHVHQWDGR�D�

PHWRGRORJLD� GHVWD� SHVTXLVD�� PRVWUDQGR� DVVLP�� R� TXH� XWLOL]RX�VH�� SDUD� FKHJDU� QR�

UHVXOWDGR� ILQDO� GHVWH� WUDEDOKR�� 1R� FDStWXOR� ��� FRQVWDUi� DV� SiJLQDV� GR� VRIWZDUH��

GHWDOKDQGR�WRGR�VHX�IXQFLRQDPHQWR��1R�FDStWXOR��� VHUmR GHWDOKDGRV�RV�UHVXOWDGRV�

REWLGRV QHVWH�WUDEDOKR�H�SRU�ILP��QR�FDStWXOR����D�FRQFOXVmR FRP�D�GHPRQVWUDomR GRV�

UHVXOWDGRV�REWLGRV�QHVWH�WUDEDOKR�



��

��5()(5(1&,$/�7(Ï5,&2

1HVWH�FDStWXOR��VHUi�SUHVHQWDGR��D�YLVmR�JHUDO� FRP�EDVH�QRV�UHVXOWDGRV�ILQDLV�

GD�SHVTXLVD�

����&216758d­2�&,9,/�12�%5$6,/

$�FRQVWUXomR�FLYLO��VHJXQGR�SRUWDO�GD�HGXFDomR ��������p�XP�GRV�VHJPHQWRV�

TXH�PDLV�UHSUHVHQWD�D�HFRQRPLD�EUDVLOHLUD��SRGHQGR�FKHJDU�D�UHVSRQGHU�SRU�FHUFD�GH�

����GR�3,%��3URGXWR�,QWHUQR�%UXWR��QDFLRQDO��LVVR�VH�Gi�SRU� DLQGD�KRMH��WHUPRV�XP�

JUDQGH�GpILFLW KDELWDFLRQDO H XP�PHUFDGR�LPRELOLiULR�DTXHFLGR�

1D )LJXUD����YLVXDOL]D�VH R�TXDQWR�HVVH�PHUFDGR�VH�PDQWHYH�DTXHFLGR�QD�

PDLRULD� GRV� DQRV�� SRUpP� GHYLGR� D� UHFHVVmR� HFRQ{PLFD� TXH� WHPRV� HQIUHQWDGR�� R�

JUiILFR�DSRQWD�TXH�GHVGH�������WHPRV XP�VHWRU�HP�EDL[D��H�TXH�HOH�LQIOXHQFLD�GLUHWR�

QD�HFRQRPLD�GR�SDtV�DVVLP�FRPR�R�LQYHUVR��JHUDQGR�XP�HIHLWR�FDVFDWD�HP�WRGRV�RV�

VHWRUHV��SRUpP��VHJXQGR�HFRQRPLVWDV��FRP�D�PHOKRUD�QD�HFRQRPLD�H�D�TXHGD�GDV�

WD[DV�GH�MXURV�HP�FRQMXQWR�FRP�D�6HOLF��HP�������p�SUHYLVWR�XPD�UHWRPDGD�QR�VHWRU��

YROWDQGR�D�JHUDU�QRYDV�FRQVWUXo}HV��YHQGDV�H�UHWRPDGD�GH�HPSUHJRV�

)LJXUD����9DULDomR�GR�3,%�%UDVLO�[�3,%�&RQVWUXomR�&LYLO�± %UDVLO�± ���� )RQWH��,%*(



��

����352),66,21$,6�12�6(725�'$�&216758d­2�&,9,/

'H�DFRUGR�FRP�R�VLWH�GR�*XLD�GR�(VWXGDQWH��������R�HQJHQKHLUR�FLYLO��SURMHWD��

JHUHQFLD� H� H[HFXWD� REUDV� GH� GLIHUHQWHV� WLSRV�� WDLV� FRPR� FDVDV�� SUpGLRV�� SRQWHV��

YLDGXWRV�� HVWUDGDV�H� EDUUDJHQV�� (VVH� SURILVVLRQDO�� p� UHVSRQViYHO� SRU� DFRPSDQKDU��

WRGDV�DV�HWDSDV�GH�XPD�FRQVWUXomR�RX�UHIRUPD��GHVGH�R�LQtFLR�FRPR�D�DQiOLVH�GR�VROR��

YHQWLODomR� GR� ORFDO�� DWp� DV� SULQFLSDLV� GHILQLo}HV�� GRV� WLSRV� GH� IXQGDomR� H� WDPEpP�

DFDEDPHQWRV�� 2� HVWXGDQWH� TXH� VH� IRUPD� QD� iUHD� SDUD� VHJXLU� QR� UDPR� GLUHWR� GD�

FRQVWUXomR�� HVWDUi� WDPEpP�� HQYROYLGR� FRP� SURMHWRV� GH� LQVWDODo}HV� HOpWULFDV��

KLGUiXOLFDV� H� GH� VDQHDPHQWR�� GHILQLQGR� WDPEpP� RV�PDWHULDLV� D� VHUHP� XVDGRV�� 2�

SURILVVLRQDO� DLQGD� WHP� D� UHVSRQVDELOLGDGH� GH� FKHILDU� DV� HTXLSHV� GH� WUDEDOKR��

VXSHUYLVLRQDQGR�RV�SUD]RV��FXVWRV��SDGU}HV�GH�TXDOLGDGH�H�GH�VHJXUDQoD�

3RGHPRV�YHU�QR�GHPRQVWUDWLYR�DEDL[R��UHSUHVHQWDGR�SHOD )LJXUD����TXH�HVVD�

iUHD��HP��������IRL�XPD�GDV�PDLV�UHTXLVLWDGDV��QD�TXDQWLGDGH�GH�LQVFULWRV�SHOR�6,68�

�6LVWHPD�GH�6HOHomR�8QLILFDGD ��

����,1)250È7,&$�1$�&216758d­2�&,9,/

1RV�GLDV�GH�KRMH��PXLWRV�JHVWRUHV�GR�UDPR�GD�FRQVWUXomR�FLYLO��WHP�DLQGD�HP�

PHQWH��GH�TXH�D�WHFQRORJLD�GD�LQIRUPDomR��UHSUHVHQWD�QHVWH�VHWRU��R�XVR�GH�LQWHUQHW�

SDUD� DJLOLGDGHV� QR� GLD� D� GLD�� H� WDPEpP� GH� VRIWZDUHV� HVSHFtILFRV�� SDUD� SURMHWRV�

DUTXLWHW{QLFRV�� SRUpP�� D� FDGD� GLD� PDLV�� WDQWR� QHVWH� VHWRU�� FRPR� HP� RXWURV�� D�

WHFQRORJLD�� WHP� SDVVDGR�D� VHU� WDPEpP�� XP� LQVWUXPHQWR� GH� JHVWmR� RUJDQL]DFLRQDO��

DMXGDQGR�QDV�WRPDGDV�GH�GHFLV}HV�H�DJLOLGDGHV�QR�WUDEDOKR�

&DGD�YH]�PDLV��WHPRV�YLVWR��D�DWXDomR�GH�VRIWZDUHV�(53�(QWHUSULVH�5HVRXUFH�

3ODQQLQJ��� LQIOXHQFLDQGR�QRV�GLYHUVRV� WLSRV�GH�FRPpUFLRV��H�FRP�D�FRQVWUXomR�FLYLO��

QmR�HVWi�VHQGR�GLIHUHQWH��H�p�SRVVtYHO�DSRQWDU��DOJXQV�REMHWLYRV�JHUDLV�SDUD�D�SULQFLSDO�

DWXDomR�GH�XP�VRIWZDUH�GHVWH�SRUWH�



��

)LJXUD����4XDQWLGDGH�GH�LQVFULWRV�QR�FXUVR�GH�(QJHQKDULD�&LYLO�± ���� )RQWH��*�

� &RQWUROHV�ILQDQFHLURV��FUX]DQGR�LQIRUPDo}HV��WUD]HQGR�LQGLFDGRUHV��VLPXODGRUHV�GH�

FHQiULR��IOX[R�GH�FDL[D��UHDOL]DQGR�SODQHMDPHQWRV�H�RUoDPHQWRV�

� &RQWUROH�GH�SROtWLFDV�H�SDGURQL]DomR��XWLOL]DQGR�LQIRUPDo}HV�FHQWUDOL]DGDV�SDUD�XPD

PDLRU�HILFLrQFLD�ILQDQFHLUD�H�RSHUDFLRQDO��DVVLP�FRPR�SUHYLV}HV�PDLV�H[DWDV�

� ,QIRUPDo}HV� HP� WHPSR� UHDO� SDUD� IDFLOLWDU� D� GLVWULEXLomR� LQWHOLJHQWH� GH� UHFXUVRV��

PD[LPL]DQGR�D�SURGXWLYLGDGH�

� )XQo}HV� GH� DSULPRUDPHQWR� GH� FRPSUD�� DWUDYpV� GH� XPD� PHOKRU� JHVWmR� GH�

UHODFLRQDPHQWR�FRP�R�IRUQHFHGRU�

� *HVWmR�FRPSOHWD��ItVLFD�H�ILQDQFHLUD��GR�FLFOR�GH�YLGD�GH�SURMHWRV�



��

3RGHPRV�YHU�QD�)LJXUD����TXH�R�6LVWHPD�LQWHJUDGR�GH�JHVWmR��(53���HVWi�EHP�

UHSUHVHQWDGR�QR�JUiILFR�DEDL[R��HP�WHFQRORJLDV�PDLV�XVDGDV�

)LJXUD��� 5HSUHVHQWDomR�GRV�WLSRV�GH�WHFQRORJLDV�XWLOL]DGDV�H�VXDV�IUHTXrQFLDV�± ����

)RQWH��6FLHOR



��

��0(72'2/2*,$

³$�0HWRGRORJLD�p�R�WySLFR�GR�SURMHWR�GH�SHVTXLVD�TXH�DEUDQJH�PDLRU�Q~PHUR�

GH�LWHQV��SRLV�UHVSRQGH�jV�VHJXLQWHV�TXHVW}HV��&RPR"�&RP�TXr"�2QGH"�4XDQWR"�´

�/$.$726��0$5&21,��������S��������SRU�LVVR��DTXL�VHUi�DSUHVHQWDGR��RV�PpWRGRV��

WpFQLFDV�H�IHUUDPHQWDV�TXH�IRUDP�XWLOL]DGDV��SDUD�R�GHVHQYROYLPHQWR�GHVWH�WUDEDOKR�

ID]HQGR�XVR�GDV�PDLV�DWXDLV�WHFQRORJLDV�SDUD�ZHE�

����0(72'2/2*,$�3$5$�5(48,6,726

5HDOL]RX�VH QD� HPSUHVD�� R� OHYDQWDPHQWR� GDV� QHFHVVLGDGHV� SDUD� TXH� D�

DSOLFDomR��VHMD�GH�IDWR��D�IHUUDPHQWD�TXH�UHVROYHUi�RV�SUREOHPDV�SDUD�FRQWUROH�GDV�

REUDV��SURGXWRV��IXQFLRQiULRV�HQWUH�RXWUDV��SDUD�LVVR��FRQVWUXLX�VH�D�DQiOLVH�GH�SURMHWR�

DWUDYpV�GH�SHVTXLVDV�LQWHUQDV�XVDQGR�IRUPXOiULRV�H�HQWUHYLVWDV�JUDYDGDV�

2�SURMHWR�GR�VLVWHPD�H�WRGD�VXD�PRGHODJHP��IRL�IHLWR�FRP�EDVH�QD�80/��TXH�

p�D�OLQJXDJHP�GH�PRGHODJHP�XQLILFDGD��GDQGR�VXSRUWH�j FULDomR�GRV�GLDJUDPDV�TXH�

IRUDP� QHFHVViULRV�� $� 80/� SRVVXL� GLDJUDPDV� �UHSUHVHQWDo}HV� JUiILFDV� GR�PRGHOR�

SDUFLDO�GH�XP�VLVWHPD��TXH�VmR�XVDGRV�HP�FRPELQDomR��FRP�D�ILQDOLGDGH�GH�REWHU�

WRGDV�DV�YLV}HV�H�DVSHFWRV�GR�VLVWHPD��0$57,1(=���������

3DUD�D�UHDOL]DomR�GD�PRGHODJHP�GR�VLVWHPD�H�D�HODERUDomR�GRV�GLDJUDPDV��

IRUDP�XWLOL]DGDV ��IHUUDPHQWDV ZHE��D�GUDZ�LR�H�/DUDYHO6'��WDLV�IHUUDPHQWDV�RIHUHFHP�

RV�UHFXUVRV�QHFHVViULRV�SDUD�FULDU�R�GLDJUDPD�GH�FDVR�GH�XVR�H�GH�FODVVHV��

(VSHFLILFDPHQWH� D� SODWDIRUPD� /DUDYHO6'�� QRV� SRVVLELOLWD� LQFOXVLYH�� R�

GHVHQYROYLPHQWR� GRV� GLDJUDPDV� GH� FODVVHV�� UHSUHVHQWDQGR� D� SDUWH� GH� 0RGHOV QR�

VLVWHPD�H�RIHUHFHQGR�DLQGD��DV�RSo}HV�GH�REWHU�RXWURV�DUTXLYRV�TXH�VH�ID]HP�SDUWH�

GD�DUTXLWHWXUD�09&�GR�/DUDYHO��FRPR�SRGHUHPRV�HQWHQGHU�PHOKRU��QR�FDStWXOR�VREUH�

R�IUDPHZRUN�

2V�GLDJUDPDV�FLWDGRV��SRGHP�VHU�REVHUYDGRV�FRQIRUPH�RV�DSrQGLFHV�$�H�%�

����)(55$0(17$6�(�7(&12/2*,$6

������$720�7(;7�(',725

3DUD� R� GHVHQYROYLPHQWR�� XWLOL]RX�VH R� HGLWRU� GH� WH[WR� $WRP�� TXH� IDFLOLWD D�

HVFULWD�GR�FyGLJR�� WDLV� FRPR�SHUVRQDOL]i�OR�� GH�DFRUGR�FRP�D� OLQJXDJHP��6HJXQGR�



��

�6LOYD���������R�HGLWRU�GH�WH[WR�$WRP��p�SDUD�TXHP�HVWi�HP�EXVFD�GH�XP�HGLWRU�RSHQ�

VRXUFH��TXH�SRGH�VHU�XVDGR�SDUD�ILQV�VLPSOHV��RX�DWp�FRGLILFDo}HV�FRPSOH[DV��VHQGR�

EDVWDQWH�SHUVRQDOL]iYHO��SDUD�IDFLOLWDU�D�LPSOHPHQWDomR�

������+70/�

$SyV� FRQFOXLU� D� IDVH� GH� SURMHWR�� LQLFLRX�VH D� SDUWH� GH� GHVHQYROYLPHQWR��

FRPHoDQGR� SHOD� SDUWH� YLVXDO� �LQWHUIDFH� FRP� R� XVXiULR��� HVWUXWXUDQGR� R� FRQWH~GR��

ID]HQGR�XVR�GR� �+\SHUWH[W�0DUNXS�/DQJXDJH��+70/���TXH�p�XPD� OLQJXDJHP�SDUD�

HVWUXWXUDomR�H�DSUHVHQWDomR�GH�FRQWH~GR�SDUD�D�:RUOG�:LGH�:HE �ZZZ��

$OpP�GLVVR��D�YHUVmR���GR�+70/��QRV�DMXGD�DOpP�GD�HVWUXWXUDomR�GR�FRQWH~GR��

PDV�WDPEpP��ID]HQGR�FRP�TXH�PRWRUHV�GH�EXVFDV�FRPR�R�*RRJOH��SRVVDP�DFKDU�R�

VLVWHPD� KRVSHGDGR� HP� XP� VHUYLGRU�� GH� IRUPD�PDLV� IiFLO�� SRLV� VHXV� DWULEXWRV�� QRV�

SHUPLWH�XPD�HVWUXWXUDomR�PDLV�VHPkQWLFD��D�HVVH�UHVSHLWR��6LOYD��������S�����GHFODUD�

$�HVSHFLILFDomR�SDUD�D�+70/���HVWDEHOHFH�XP�0RGHOR�GH�&RQWH~GR�TXH�YHP�
D�VHU�D�GHVFULomR�GR�WLSR�GH�FRQWH~GR�TXH�VH�HVSHUD�VHU� LQVHULGR�HP�FDGD�
HOHPHQWR��2V�FRQWH~GRV�GH�FDGD�HOHPHQWR�+70/�GHYHUmR HVWDU�GH�DFRUGR�
FRP�R�TXH�HVWDEHOHFH�R�PRGHOR�GH�FRQWH~GR�SDUD�R�HOHPHQWR�

����� &66�

3DUD�D�HVWLOL]DomR�GR�VLVWHPD��XWLOL]RX�VH D�WHFQRORJLD��&DVFDGLQJ�6W\OH�6KHHW��

&66���XPD�OLQJXDJHP�GH�HVWLOL]DomR�GH�FRQWH~GR�+70/��

$�HVWLOL]DomR�GH�XPD�SiJLQD�+70/��p�IXQGDPHQWDO�SDUD�R�VHX�DVSHFWR�YLVXDO��

SRLV�QmR�p�UHVSRQVDELOLGDGH�GD�FDPDGD�GH�HVWUXWXUDomR�GR�FRQWH~GR��HVWLOL]DU�IRQWHV��

WDPDQKRV�GH�WH[WRV��FRUHV��IXQGRV�H�SRVLFLRQDPHQWRV��SDUD�LVVR��DOLDGR�DR�+70/��IRL�

LQFRUSRUDGR�R�XVR�GH�&66��SRGHPRV�FRQVLGHUDU HQWmR�TXH�

$V�&66�WrP�SRU�ILQDOLGDGH�GHYROYHU�j�PDUFDomR�+70/�;0/�R�SURSyVLWR�LQLFLDO�
GD�OLQJXDJHP��$�+70/�IRL�FULDGD�SDUD�VHU�XPD�OLQJXDJHP�H[FOXVLYDPHQWH�GH�
PDUFDomR� H� HVWUXWXUDomR� GH� FRQWH~GRV�� ,VVR� VLJQLILFD� TXH�� VHJXQGR� VHXV�
LGHDOL]DGRUHV��QmR�FDEH�j�+70/�IRUQHFHU�LQIRUPDo}HV�DR�DJHQWH�GR�XVXiULR�
VREUH� D� DSUHVHQWDomR� GRV� HOHPHQWRV�� 3RU� H[HPSOR�� FRUHV� GH� IRQWHV��
WDPDQKRV� GH� WH[WRV�� SRVLFLRQDPHQWRV� H� WRGR� R� DVSHFWR� YLVXDO� GH� XP�
GRFXPHQWR� GmR� GHYHP� VHU� IXQo}HV� GD� +70/�� &DEHP� jV� &66� WRGDV� DV�
IXQo}HV�GH�DSUHVHQWDomR�GH�XP�GRFXPHQWR��H�HVVD�p�VXD�ILQDOLGDGH�PDLRU��
�6,/9$��������S������

����� 3+3�( /$5$9(/

3DUD� PDQLSXODU� RV� GDGRV� H� WUDQVDo}HV� GR� ODGR� VHUYLGRU�� IRL� XWLOL]DGR� D�

OLQJXDJHP�GH�SURJUDPDomR��3+3�+\SHUWH[W�3URFHVVRU��3+3��GHVHQYROYHQGR�D�SDUWH�

OyJLFD�GR�VLVWHPD�FRP�VXSRUWH�GR�IUDPHZRUN�3+3��/DUDYHO��ID]HQGR�XVR�GH�WRGD�VXD�



��

HVWUXWXUD� SDUD� PDQLSXODomR� GRV� GDGRV� H� VHJXLQGR� VHXV� FRQFHLWRV� H� IRUPDV� GH�

GHVHQYROYLPHQWR��DVVLP�FRPR�p�GHVFULWR�QD�VXD�GRFXPHQWDomR�

6HJXQGR�*DEDUGR ������S������³$V�DSOLFDo}HV�ZHE�GHL[DUDP�Ki�WHPSRV�GH�

VHU� XP� VLPSOHV� FRQMXQWR� GH� SiJLQDV� +70/� H� VH� WUDQVIRUPDUDP� HP� VRIWZDUHV�

FRPSOH[RV�FRP�$3,V�H�UHFXUVRV�GLVWLQWRV�D�DWHQGHU�GLYHUVRV�WLSRV�GH�GLVSRVLWLYRV�FRP�

QHFHVVLGDGHV�H�UHFXUVRV�GLVWLQWRV´��

3HODV�IDFLOLGDGHV�H�VXD�JDPD�GH�UHFXUVRV��RSWRX�VH SRU�XWLOL]DU�XP�IUDPHZRUN��

WRUQDQGR�R�GHVHQYROYLPHQWR�GD�DSOLFDomR��DFHOHUDGD�H�FRP�DOJXQV�SDGU}HV�PHOKRUHV�

LPSOHPHQWDGRV��SRLV�VHJXQGR�*DEDUGR ������S������³XP�GRV�SURSyVLWRV�GH�XVDU�XP�

IUDPHZRUN� p� DJLOL]DU� R� SURFHVVR� GH� GHVHQYROYLPHQWR� GH� VRIWZDUH� HOLPLQDQGR�

SURFHGLPHQWRV� UHSHWLWLYRV� H� ID]HQGR� XVR� GR� UHDSURYHLWDPHQWR� GH� FyGLJR� SDUD�

PD[LPL]DU�D�SURGXWLYLGDGH´�

8P� IUDPHZRUN� FRPSUHHQGH� XP� FRQMXQWR� GH� FODVVHV� RX� IXQo}HV�
LPSOHPHQWDGDV�HP�XPD�OLQJXDJHP�GH�SURJUDPDomR�HVSHFtILFD�XVDGDV�SDUD�
DX[LOLDU� R GHVHQYROYLPHQWR� GH� XP� VRIWZDUH�� 8P� IUDPHZRUN�� HQWmR�� p� XPD�
DEVWUDomR�� XP� DUFDERXoR� TXH� VHUYH� FRPR� SRQWR� GH� SDUWLGD� SDUD� R�
GHVHQYROYLPHQWR�GH�XPD�DSOLFDomR�HVSHFtILFD���*$%$5'2��������S���

8WLOL]RX�VH�QR�SURMHWR R�IUDPHZRUN�/DUDYHO�HP�VXD�YHUVmR������(VWH�IUDPHZRUN��

SRVVXL� GLYHUVRV� DUTXLYRV� H� SDVWDV�� DOpP� GH� IDFLOLWDU� R� VHX� XVR�� GLVSRQGR� GH� XPD�

WHPSODWH� HQJLQH�� FKDPDGD� EODGH�� TXH� DJLOL]D� R� GHVHQYROYLPHQWR� H� PLQLPL]D� D�

UHSHWLomR�GH�FyGLJRV��QD�LPSOHPHQWDomR GR�SURMHWR��WRUQDQGR�D�HVWUXWXUD�GR�SURMHWR�

PDLV�FRPSUHHQVtYHO�SDUD�TXDOTXHU�FRGLILFDGRU��

/DUDYHO�DLQGD�GLVS}H�GH�GLYHUVDV�FRQILJXUDo}HV�QD�VXD�IRUPD�GH� WUDEDOKDU��

XVDQGR�SULQFLSDOPHQWH�FRPR�SDGUmR�GH�DUTXLWHWXUD�GH�SURMHWR�R�0RGHO�9LHZ�&RQWUROOHU

�09&���DOpP�GH�VHU�XP�IUDPHZRUN�PXLWR�EHP�RUJDQL]DGR�FRP�VXDV�SDVWDV�H�DUTXLYRV��

R�GHVHQYROYLPHQWR�FRP�/DUDYHO�VH�WRUQD�PXLWR�iJLO��TXDQGR�VHJXLPRV�HVVH�SDGUmR�GH�

GHVHQYROYLPHQWR��XVDQGR�WRGD�D�FDPDGD�GH�9LHZV��RQGH�VH�HQFRQWUD�WRGD�D�SDUWH�GH�

DSUHVHQWDomR�SDUD�R�XVXiULR��RX�VHMD��OD\RXW��D�SDUWH�GH�0RGHOV��RQGH�VH�HQFRQWUD�DV�

FODVVHV�GH�(QWLGDGHV�H�WDPEpP�DV�FODVVHV�UHVSRQViYHLV�SRU�DWULEXLU�FRQILJXUDo}HV�D�

FDGD� HQWLGDGH� UHVSRQViYHO�� H� XVDPRV� WDPEpP� RV� &RQWUROOHUV�� UHVSRQViYHLV� SRU�

DSUHVHQWDU� WRGD� D� OyJLFD� UHVSRQViYHO� QR� VLVWHPD� GH� DSUHVHQWDomR�� YDOLGDo}HV� H�

WUDWDPHQWRV�GH�GDGRV��FRP�LVVR��R�GHVHQYROYLPHQWR�VH�WRUQD�PXLWR�iJLO��TXDQGR�VXD�

FRQILJXUDomR�p�EHP�IHLWD�H�D�VHSDUDomR�GH� UHVSRQVDELOLGDGHV�GH�FDGD�FDPDGD�GR�

09&��p�EHP�DSURYHLWDGD��



��

3DUD�FRQWH[WXDOL]DomR�GDV�DILUPDo}HV�DFLPD��SRGHPRV�YLVXDOL]DU DWUDYpV�GDV�

LPDJHQV��XP�H[HPSOR�GH� OLVWDJHP�GH�GDGRV�QR�/DUDYHO��D� IRUPD�GH� WUDEDOKDU�FRP�

URWDV�H�FRPR�SRGHPRV�ID]HU�R�UHDSURYHLWDPHQWR�GR�OD\RXW�H�D�IDFLOLGDGH�HP�WUDEDOKDU�

FRP�RV�GDGRV�TXH�VmR�HQYLDGRV�H�UHFHELGRV�GR�VHUYLGRU��DWUDYpV�GH�VXDV�URWDV�H�GR

WHPSODWH�HQJLQH�EODGH�

1D� LPDJHP� D� VHJXLU�� SRGH�VH YHU� XPD� YLHZ� TXH� OLVWD� RV� FOLHQWHV�� XVDQGR�

DOJXQV�UHFXUVRV�GR�EODGH��SDUD�HVWHQGHU��RX�VHMD��UHDSURYHLWDU�R�FyGLJR�GR�OD\RXW��VHP�

SUHFLVDU� GXSOLFi�OR�� WRUQDQGR� DVVLP�� HILFLHQWH� WDPEpP�� SDUD� D� SDUWH� GH� FRGLILFDomR�

YLVXDO GR�VLVWHPD�

)LJXUD����5HFXUVRV�GR�EODGH��WHPSODWH�HQJLQH� )RQWH��$XWRULD�3UySULD�

&RQIRUPH� QD� )LJXUD� ��� WHPRV� DOJXQV� PpWRGRV�� GLVSRQtYHLV� QR� FRQWUROOHU�

SHUWHQFHQWHV�DR�REMHWR�FOLHQWH��HVVHV�PpWRGRV��VmR�UHVSRQViYHLV�SRU�OLVWDU��FDGDVWUDU�

R�FOLHQWH��H�SURYHU�R�DFHVVR�jV�SiJLQDV�GH�FDGDVWUR��OLVWDJHP��H�DOWHUDomR�GR�REMHWR�

FOLHQWH�H�DVVLP��WRGDV�DV�IXQo}HV�GH�XP�FRQWUROOHU��VmR�SURYLGDV�DWUDYpV�GH�URWDV�QR�

/DUDYHO�

$V�URWDV��HQYLDP�H�UHFHEHP�UHTXLVLo}HV�GRV�FRQWUROOHUV�H�TXDQGR�R�DFHVVR�D�

GDGRV�p�UHTXLVLWDGR��HVWHV�PpWRGRV��FRQVHJXHP�DFHVVR��DWUDYpV�GRV�PRGHOV��R�TXH�

WRUQD�PXLWR�iJLO�R�WUDEDOKR�GH�GHVHQYROYLPHQWR��SRLV�R�/DUDYHO��XVD�R�(ORTXHQW�250��

TXH�PDSHLD�HVVHV�PRGHOV�� EDVHDGR�QDV�PLJUDWLRQV�GR�EDQFR�GH�GDGRV�DJLOL]DQGR�

LQFOXVLYH��R�WUDEDOKR�FRP�GDGRV�UHODFLRQDLV�



��

)LJXUD����&RQWUROOHU�GH�&OLHQWH�H�RV�PpWRGRV�GLVSRQtYHLV� )RQWH��$XWRULD�3UySULD�

)LJXUD����([HPSOR�GH�URWDV�QR�/DUDYHO� )RQWH��$XWRULD�3UySULD�

�������0\64/

3DUD�R�DUPD]HQDPHQWR�GH�LQIRUPDo}HV��XWLOL]RX�VH�R 0\64/��XP�EDQFR�GH�

GDGRV�UHODFLRQDO�EDVWDQWH�XVDGR�QR�PXQGR�ZHE��SRU�VHU�XP�EDQFR�GH�GDGRV�GH�FyGLJR�

DEHUWR�H�XP GRV�PDLV�FRQKHFLGRV�QR�PXQGR SDUD�WUDEDOKDU�FRP�GLYHUVDV�OLQJXDJHQV�

IRFDGDV�HP�GHVHQYROYLPHQWR�ZHE��DOpP�GH�EDVWDQWH�IiFLO�GH�VHU�XVDGR�HP�DSOLFDo}HV�

SRVVXL�XPD�yWLPD�SHUIRUPDQFH�H�FRQILDELOLGDGH�SDUD�DUPD]HQDPHQWR�GH�GDGRV��1D�



��

ILJXUD� VHJXLQWH��SRGH�VH�YHULILFDU�D�SRVLomR GR�0\64/�QR� UDQNLQJ�GH�EDQFRV�PDLV�

XVDGRV�HQWUH�RV�DQRV�GH������H������

)LJXUD����/LVWDJHP�GRV�EDQFRV�GH�GDGRV�PDLV�XVDGRV� )RQWH��&yGLJR�6LPSOHV�

����� *RRJOH�0'/

$�SDUWH�GH�XVDELOLGDGH�GR�VLVWHPD��WHP�FRPR�VXSRUWH��XP�IUDPHZRUN�&66�R�

*0'/ �*RRJOH� 0DWHULDO� 'HVLJQ� /LWH��� EDVHDGR� QR� *RRJOH� 0DWHULDO� 'HVLJQ��

SURSRUFLRQDQGR� DVVLP�� D� XWLOL]DomR� GH� FRPSRQHQWHV� HVWLOL]DGRV� H� PHOKRUDQGR� D�

XVDELOLGDGH�GR�VRIWZDUH��PHOKRUDQGR�R�DVSHFWR�GH�UHVSRQVLYLGDGH��SDUD�TXH�R�XVXiULR�

SRVVD�ID]HU�XVR�HP�GLVSRVLWLYRV�PyYHLV��6HJXQGR��7HL[HLUD���������R�5HVSRQVLYH�:HE�

'HVLJQ�p�XPD�GDV�VROXo}HV�WpFQLFDV�TXH�SRGHP�VHU�LPSOHPHQWDGDV�SHUPLWLQGR TXH�

RV�HOHPHQWRV�TXH�FRPS}HP�R�VLVWHPD�ZHE��VH�DGDSWHP�DXWRPDWLFDPHQWH�j�ODUJXUD�

GH�WHOD�GR�GLVSRVLWLYR�QR�TXDO�HOH�HVWi�VHQGR�YLVXDOL]DGR�

������*LW

8WLOL]RX�VH WDPEpP�SDUD�R�GHVHQYROYLGR�GR�VLVWHPD�GHVGH�VXD�IDVH�LQLFLDO�XP�

VLVWHPD�GH�FRQWUROH�GH�YHUVmR�GHQRPLQDGR�GH�*LW��SDUD�VH�REWHU� ORJV�H�KLVWyULFRV��

DOpP�GH�PDLV�VHJXUDQoD�QD�PHGLGD�TXH�D�DSOLFDomR�p�GHVHQYROYLGD��(VVH�VLVWHPD�ID]�

XVR�GH�EUDQFKHV��TXH�p�D�PHVPD�FRLVD�GH�FRPR�VH�HVWLYHVVH�HVFUHYHQGR�FDStWXORV�

GH�XP�OLYUR��DEDL[R�SRGHPRV�REVHUYDU��XPD LOXVWUDomR�TXH�QRV�GHPRQVWUD��XP�SURMHWR�

YHUVLRQDGR�FRP�*LW��VHJXLQGR�RV�FRQFHLWRV�GH�EUDQFKHV�



��

)LJXUD����)OX[R�GH�XP�SURMHWR�YHUVLRQDGR�FRP�*LW� )RQWH��$XWRULD�3UySULD�

6HJXQGR� R� VLWH� VHUYHUGR�LQ�� WHU� XP� FRQWUROH� GH� YHUV}HV� HILFLHQWH� DMXGD� D�

PDQWHU�D�TXDOLGDGH�GR�SURGXWR�ILQDO��ID]HQGR�FRP�TXH�WRGRV�RV�FOLHQWHV�HVWHMDP��FRP�

D�PHVPD�YHUVmR�GR�VLVWHPD��H�FDVR�VHMD�SUHFLVR�D�QHFHVVLGDGH�GH�YHUV}HV�GLIHUHQWHV��

LVVR� p� SRVVtYHO�� DOpP� GH� TXH� DLQGD�� SDUD� D� JHVWmR� GR� SURMHWR�� SHUPLWH� TXH� PDLV�

SHVVRDV�WUDEDOKHP�HP�FRQMXQWR��PHVPR�TXH�HVWHV�HVWHMDP�WUDEDOKDQGR�HP�YHUV}HV�

GLIHUHQWHV�GR�PHVPR�SURMHWR��

3RGHPRV� YHULILFDU� QDV� LPDJHQV� DEDL[R�� UHSUHVHQWDQGR� HVVH� IOX[R� QD�

DSOLFDomR��FRPR�PRVWUD�D�ILJXUD���� OLVWDQGR�DV�PXGDQoDV�QRV�DUTXLYRV��H�RV�QRYRV�

DUTXLYRV�DLQGD�QmR�UDVWUHDGRV�SHOR�*LW XVDQGR�R�FRPDQGR�JLW�VWDWXV QR�WHUPLQDO�

(P�VHTXrQFLD�QD�ILJXUD�����DGLFLRQRX�VH�RV�DUTXLYRV�H�XWLOL]RX�VH�R�FRPDQGR�

JLW� DGG VHJXLGR� GH� JLW� FRPPLW�� RX� VHMD�� JUDYDPRV� DV� PXGDQoDV� QR� VLVWHPD� GH�

JHUHQFLDPHQWR�GH�YHUV}HV�



��

)LJXUD����&KHFDQGR�VWDWXV�QR�*LW� )RQWH��$XWRULD�SUySULD�

)LJXUD�����$GLFLRQDQGR�XPD�PXGDQoD� )RQWH��$XWRULD�3UySULD�



��

3DUD�IDFLOLWDU�R�XVR�FRP�*LW��SRGHPRV�XVDU�WDPEpP��XP�VRIWZDUH�JUiILFR��FRPR�

R� 6RXUFH7UHH�� HOH� QRV� SHUPLWH� XP� PHOKRU� JHUHQFLDPHQWR� FRP� HVVH� FRQWUROH� GH�

YHUV}HV�

)LJXUD�����7HOD�SULQFLSDO�GR�6RXUFH7UHH� )RQWH��$XWRULD�3UySULD�

)LJXUD�����5HDOL]DQGR�FRPPLW QR�SURMHWR� )RQWH��$XWRULD�3UySULD�



��

)LJXUD�����5HDOL]DQGR�XP�SXVK SDUD�R�VHUYLGRU�UHPRWR��)RQWH��$XWRULD�3UySULD�

������+HURNX

$V�DSOLFDo}HV�ZHE�GH�PRGR�JHUDO��QHFHVVLWDP�GH�HVWDUHP�KRVSHGDGDV�HP�

XP�VHUYLGRU��TXH�SURYHUi�D�DSOLFDomR�SDUD�RV�XVXiULRV��GH�IRUPD�TXH�SRVVDP�DFHVVDU�

GH�RQGH�HVWLYHUHP��VHP�QHFHVVLWDUHP�GH�XPD�LQIUDHVWUXWXUD�ORFDO��SUHRFXSDo}HV�FRP�

VHUYLGRUHV H EDFNXSV���

6HQGR�DVVLP��SDUD�TXH�HVWD�DSOLFDomR�VH�HQFRQWUDVVH�RQ�OLQH��GLVSRQtYHO�HP�

TXDOTXHU� OXJDU�� XWLOL]RX�VH R� +HURNX�� XP� VHUYLGRU� FRPR� VHUYLoR�� R� +HURNX�� GHQWUH�

RXWURV�VHUYLoRV�GH�DUPD]HQDPHQWR�HP�QXYHP�H�KRVSHGDJHP��HVWH��IRL�R�TXH�PDLV�PH�

LGHQWLILTXHL��SHOD�IDFLOLGDGH�H�SODQR�DFHVVtYHO��SDUD�TXH�SXGHVVH�URGDU��XPD�DSOLFDomR�

/DUDYHO�

2�+HURNX��GHQWUH�RXWURV�VHUYLoRV��PDLV�HVSHFLILFDPHQWH�SDUD�KRVSHGDJHP��

SURYr� XPD� IDFLOLGDGH� GH� LQWHUDomR� FRP� R� SURMHWR� TXH� HVWi� YHUVLRQDGR� FRP� *LW��

SRVVLELOLWDQGR� DVVLP�� XP� GHSOR\� DXWRPiWLFR� GD� DSOLFDomR�� DVVLP� TXH� R� EUDQFK�

³PDVWHU´�� UHFHEH� XP�QRYR� UHOHDVH�� HOH� JHUD� XP�SXVK� DXWRPiWLFR�� SDUD� R� VHUYLGRU��

SRGHPRV� DLQGD�� DFHVVDU� XPD� JDPD� GH� FRQILJXUDo}HV�� DWUDYpV� GR� WHUPLQDO�� FRPR�

SRGHPRV�YHU�QD�LPDJHP�DEDL[R��

1D�)LJXUD�����SRGHPRV�YHU�D�DSOLFDomR� URGDQGR�QR�VHUYLGRU��GLVSRQtYHO�QD�

ZHE�SDUD�TXDOTXHU�XVXiULR��SRGHQGR�UHDOL]DU�R�VHX�FDGDVWUR�H�XWLOL]DU�R�VRIWZDUH�



��

)LJXUD�����$FHVVDQGR�DOJXPDV�RSo}HV�GR�+HURNX�QR�WHUPLQDO��)RQWH��$XWRULD�3UySULD�

)LJXUD�����$SOLFDomR�URGDQGR�DWUDYpV�GR�+HURNX��)RQWH��$XWRULD�3UySULD�



��

3RU� ILP�� IRUDP� UHDOL]DGRV� WHVWHV� QR� VLVWHPD� FRP� WpFQLFDV� HVSHFtILFDV� H�

HVWUDWpJLFDV��FRQIRUPH�1HWR��������³R�VHX�REMHWLYR�p�UHYHODU�IDOKDV�HP�XP�SURGXWR��

SDUD�TXH�DV�FDXVDV�GHVVDV�IDOKDV�VHMDP�LGHQWLILFDGDV�H�SRVVDP�VHU�FRUULJLGDV�SHOD�

HTXLSH�GH�GHVHQYROYLPHQWR�DQWHV�GD�HQWUHJD�ILQDO´�



��

��2%5$�0$1$*(5

(VVD� SDUWH� GR� WUDEDOKR�� p� DSUHVHQWDGR� R� GHVHQYROYLPHQWR� GR� VRIWZDUH� GH�

JHVWmR� SDUD� REUDV�� 2EUD� 0DQDJHU�� PRVWUDQGR� DTXL�� DV� IXQo}HV� H� XVRV� JHUDLV� GR�

VLVWHPD�

����3È*,1$6�'2�6,67(0$

/RJR�GH�LQtFLR��p�H[LJLGR�GR�XVXiULR��SDUD�TXH�VH�FULH�XPD�FRQWD��RX�UHDOL]H�

ORJLQ�FRP�XPD�FRQWD�H[LVWHQWH��WRUQDQGR�R�VLVWHPD�PDLV�VHJXUR��HYLWDQGR�R�DFHVVR�GH�

LQIRUPDo}HV� FDVR� D� SHVVRD� QmR� WHQKD� VH� UHJLVWUDGR� QR� VLVWHPD�� SRGHPRV� YHU� QD�

)LJXUD�����R�XVXiULR�GHYHUi�LQIRUPDU�VHX�H�PDLO�H�VHQKD��RX�HQWmR��VH�UHJLVWUDU�

)LJXUD�����3iJLQD�GH�DFHVVR�DR�VLVWHPD� )RQWH��$XWRULD�3UySULD�

&DVR�R�XVXiULR�QmR�WHQKD�UHJLVWUR�H�WHQWH�ORJDU��SRGHPRV�YHU�TXH�R�VLVWHPD�

YDOLGD�H�p�UHWRUQDGR�XPD�LQIRUPDomR�SDUD�R�XVXiULR��LQIRUPDQGR�TXH�GHYHUi�SUHHQFKHU�

R�FDPSR��FRQIRUPH�D�)LJXUD����

&DVR�R�XVXiULR�� QmR� WHQKD� FDGDVWUR�� p�SRVVtYHO� VHU� FDGDVWUDGR�DWUDYpV�GD�

RSomR�UHJLVWUDU��FRQIRUPH�D�)LJXUD����

&RQIRUPH� D� )LJXUD� ���� R� XVXiULR� GHYHUi� SUHHQFKHU� DV� LQIRUPDo}HV�� FRPR�

QRPH��H�PDLO��VHQKD�H�FRQILUPDU�D�VHQKD��RQGH�R�PHVPR��SRVVXL�YDOLGDo}HV�WDPEpP��

SDUD�TXH�VHMDP�SUHHQFKLGDV�DV�LQIRUPDo}HV�



��

)LJXUD�����9DOLGDomR�GH�XVXiULR� )RQWH��$XWRULD�3UySULD�

)LJXUD�����2SomR�SDUD�UHJLVWUR�GH�XVXiULRV� )RQWH��$XWRULD�3UySULD�



��

)LJXUD�����5HJLVWUR�GH�XVXiULR� )RQWH��$XWRULD�3UySULD�

/RJR�DSyV�D�UHDOL]DomR�GR�ORJLQ��R�XVXiULR�WHUi�DFHVVR�DR�SDLQHO�SULQFLSDO��FRQIRUPH�

D�)LJXUD����

)LJXUD�����3DLQHO�SULQFLSDO�GR�VLVWHPD� )RQWH��$XWRULD�3UySULD�

2 VLVWHPD��SRVVXL�VHX�OD\RXW�UHVSRQVLYR�H�DGDSWiYHO��R�TXH�SURSRUFLRQD�XPD�

H[SHULrQFLD�GH�XVXiULR�EDVWDQWH�DPLJiYHO��2EVHUYH�QD�)LJXUD����

/RJR�DSyV�ORJDGR��R�XVXiULR�SRGHUi�GDU�LQtFLR�D�ODQoDPHQWRV�H�FRQVXOWDV��GDV�

SULQFLSDLV� IXQo}HV� GR� VLVWHPD�� TXH� p� FRQWUROH� GH� PDWHULDLV� ODQoDGRV� QR� SURMHWR��

WUDEDOKDGRUHV�QR�SURMHWR��H�FDGDVWURV�H�FRQVXOWD�GH�FOLHQWHV�



��

)LJXUD�����0HQX�UHVSRQVLYR��)RQWH��$XWRULD�3UySULD�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�FOLHQWHV� )RQWH��$XWRULD�3UySULD�



��

����7(/$�'(�&$'$67526

1R�PHQX�GLVSRQtYHO�QR�ODGR�HVTXHUGR�GD�SiJLQD��p�SRVVtYHO�DFHVVDU�TXDOTXHU�

XP� GRV� LWHQV� GLVSRVWRV� SDUD� R� XVXiULR� WDLV� FRPR�� &OLHQWHV�� )RUQHFHGRUHV��

)XQFLRQiULRV��&DWHJRULDV�GH�SURGXWRV��3URGXWRV��3URILVV}HV�HQWUH�RXWURV�FRPR�PRVWUD�

D�)LJXUD����

)LJXUD�����2So}HV�SDUD�R�XVXiULR��OLVWDJHP�H�FDGDVWURV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�&/,(17(6

(VVH� FDGDVWUR�� SRGHUi� VHU� UHDOL]DGR�� SDUD� DUPD]HQDU� LQIRUPDo}HV� GRV�

FOLHQWHV�� FRQWHQGR� HQGHUHoR�� &3)� GR� FOLHQWH�� GDWD� GH� QDVFLPHQWR�� R� VH[R�� VXD�

SURILVVmR�H�RXWURV��TXH�SDUD�R�JHVWRU�GR�SURMHWR��p�DOJR�IXQGDPHQWDO�SDUD�R�FRQWUROH�

GRV� VHXV� SURMHWRV�� SULQFLSDOPHQWH� QD� KRUD� GH� FULDU� XP� SURMHWR� SDUD� VHX� FOLHQWH� Mi�

FDGDVWUDGR�



��

)LJXUD�����&DGDVWUR�GH�FOLHQWHV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�352),66®(6

2�FDGDVWUR�GH�SURILVV}HV��SHUPLWH�DR�XVXiULR��FDGDVWUDU�QRYDV�SURILVV}HV�SDUD�

TXH�VHMD�LQIRUPDGR��QR�PRPHQWR�HP�TXH�HVWH��HVWHMD�FDGDVWUDQGR�XP�FOLHQWH�RX�XP�

IXQFLRQiULR�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�SURILVV}HV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�)251(&('25(6

2�FDGDVWUR�GH�IRUQHFHGRUHV��p�LPSRUWDQWH��SDUD�TXH�DR�ODQoDU�XP�GHWHUPLQDGR�

LWHP�HP�VHX�SURMHWR��R�XVXiULR��WHQKD�D�RSomR�GH�VHOHFLRQDU��GH�TXHP�HVWi�DGTXLULQGR�

DTXHOH� LWHP�� QDTXHOH� GHWHUPLQDGR� SURMHWR�� SRVVLELOLWDQGR� DVVLP�� QmR� SUHFLVDU�

FDGDVWUDU� R� PHVPR� LWHP� SDUD� IRUQHFHGRUHV� GLIHUHQWHV�� H� DVVLP�� GHL[DQGR� R� LWHP��

GHVYLQFXODGR�GR�IRUQHFHGRU�



��

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�IRUQHFHGRUHV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�)81&,21È5,26

2� FDGDVWUR� GH� IXQFLRQiULRV�� SHUPLWH� DR� XVXiULR�� R� FRQWUROH� GH� VHXV�

IXQFLRQiULRV��SDUD�DR�ODQoDU�XP�QRYR�SURMHWR�D�VHU�GHVHQYROYLGR��HVWH�SRVVD�HVFROKHU��

HP�ODQoDPHQWRV��TXDLV�RV�IXQFLRQiULRV�WUDEDOKDUmR�QDTXHOD�GHWHUPLQDGD�REUD�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�IXQFLRQiULRV� )RQWH��$XWRULD�3UySULD�



��

������&$'$6752�'(�&$7(*25,$6

1HVWH� FDGDVWUR�� p� SRVVLELOLWDGR� DR� XVXiULR�� VHOHFLRQDU� D� FDWHJRULD� GH� XP�

GHWHUPLQDGR�SURGXWR��DQWHV�GH�FDGDVWUDU�R�SURGXWR��SDUD�TXH�VH�SRVVD� VHSDUDU�SRU�

FDWHJRULDV�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�FDWHJRULDV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�352'8726

(VWH�FDGDVWUR��SHUPLWH�R�XVXiULR��HVWDU�LQVHULQGR�RV�SURGXWRV��SDUD�TXH�VHMD�

ODQoDGR�QR�SURMHWR�HP�GHVHQYROYLPHQWR�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�SURGXWRV� )RQWH��$XWRULD�3UySULD�

������&$'$6752�'(�352-(726

(VVH�VHULD�XP�GRV�SULQFLSDLV�FDGDVWURV��SRLV�p�DTXL��TXH�R�XVXiULR�FDGDVWUD�

XP�QRYR�SURMHWR��SDUD�XP�GHWHUPLQDGR�FOLHQWH��SRUpP�DSyV�FDGDVWUDU��p�SRVVtYHO�HOH�

ODQoDU�RV�IXQFLRQiULRV�H�LWHQV�QR�SURMHWR��FRPR�SRGHPRV�REVHUYDU�QD�)LJXUD����

������/$1d$0(172�12�352-(726

(VVD�SDUWH�GR�VLVWHPD��p�SRVVtYHO�VHU�DFHVVDGR�DWUDYpV�GD�RSomR�SURMHWRV���

QR�tFRQH�GH�QRYR�ODQoDPHQWR��Mi�QD�SiJLQD�GH�ODQoDPHQWR��R�XVXiULR�SRGH�HVFROKHU�

XP�GHWHUPLQDGR�IXQFLRQiULR�SDUD�D�REUD�HP�TXHVWmR��H�WDPEpP��ODQoDU�RV�PDWHULDLV�D�

VHUHP�XVDGRV��FRQWHQGR�D�GDWD�GH�ODQoDPHQWR��H�R�YDORU�GR�LWHP��QR�FDVR�VH�D�RSomR�



��

IRU�GH�LQFOXLU�XP�QRYR�IXQFLRQiULR��SRGH�HVWDU�LQIRUPDQGR�R�YDORU�GR�VHX�VDOiULR�H�D�

GDWD�GH�LQFOXVmR�

)LJXUD�����3iJLQD�GH�FDGDVWUR�GH�QRYR�SURMHWR� )RQWH��DXWRULD�SUySULD�

)LJXUD�����2SomR�SDUD�ID]HU�XP�QRYR�ODQoDPHQWR�QR�SURMHWR� )RQWH��$XWRULD�3UySULD�

)LJXUD�����/DQoDPHQWR�GH�XP�LWHP�QR�SURMHWR� )RQWH��$XWRULD�3UySULD�



��

)LJXUD�����2SomR�GH�ODQoDPHQWR�GH�XP�QRYR�IXQFLRQiULR�QR�SURMHWR� )RQWH��$XWRULD�3UySULD�

e�SRVVtYHO�DLQGD��YLVXDOL]DU�RV�ODQoDPHQWRV�QR�SURMHWR��WDQWR�GH�IXQFLRQiULRV��
H�SURGXWRV�Mi�LQFOXVRV�QR�SURMHWR��SRGHPRV�YHU�WDPEpP��VXDV�LQIRUPDo}HV�JHUDLV�

)LJXUD�����3iJLQD�GH YLVXDOL]DomR�GR�SURMHWR� )RQWH��$XWRULD�3UySULD�



��

2�VLVWHPD�SRVVLELOLWD�DLQGD��JHUDU�UHODWyULRV�HP�FDGD�WHOD�GH�OLVWDJHP�FRQIRUPH�

SRGHPRV�YHU�QD�ILJXUD�DEDL[R�

)LJXUD�����2SomR�SDUD�JHUDU�UHODWyULR�GH�FOLHQWHV�QR�VLVWHPD� )RQWH��$XWRULD�3UySULD�

)LJXUD�����3')�GH�UHODWyULR�GH�FOLHQWHV� )RQWH��$XWRULD�3UySULD�



��

2XWUR�UHFXUVR�TXH�SRGHPRV�GHVWDFDU��p�D�YLVXDOL]DomR�UHVSRQVLYD�WDPEpP��

QDV� OLVWDJHQV�� WURFDQGR� D� WDEHOD� TXH� DSUHVHQWD� DV� LQIRUPDo}HV�� SRU� ³FDUGV¶�

UHVSRQVLYRV�

)LJXUD�����/LVWDJHP�GH�FOLHQWHV�GH�IRUPD�UHVSRQVLYD� )RQWH��$XWRULD�3UySULD�



��

��5(68/7$'26�2%7,'26

(VWH�WUDEDOKR��FRQVHJXLX�DSUHVHQWDU�R�GHVHQYROYLPHQWR�GH�XP�VRIWZDUH�ZHE��

SDUD� RV� FRQWUROHV� EiVLFRV� HP� XP� FDQWHLUR� GH� REUDV�� SRGHQGR� REWHU� PHOKRULDV� H�

LPSOHPHQWDo}HV�GH�QRYRV�UHTXLVLWRV�FRP�R�SDVVDU�GR�WHPSR�

5HVVDOWD�VH��TXH�QR�GHVHQYROYLPHQWR�GHVWH�SURMHWR��SURSRUFLRQRX�VH DGTXLULU�

FRQKHFLPHQWRV�GH�QRYDV�WHFQRORJLDV�TXH�HVWmR�HP�JUDQGH�XVR�QR�PHUFDGR��VRIWZDUHV�

GH�JHVWmR��DOpP�GR�SUySULR�IUDPHZRUN�/DUDYHO��TXH�SRVVLELOLWD XPD�DJLOLGDGH�tPSDU�QR�

GHVHQYROYLPHQWR�GH�TXDOTXHU�DSOLFDomR�

$VVLP� HVVH�VLVWHPD�SRVVLELOLWRX R�FRQWUROH�GH�FOLHQWHV�H�VXDV� LQIRUPDo}HV��

DOpP�GH�FRQWURODU�RV�GDGRV�GRV�IXQFLRQiULRV��SURGXWRV�H�VXDV�FDWHJRULDV��SURILVV}HV��

IRUQHFHGRUHV�H�D�SDUWH�GH�LQFOXVmR�H�ODQoDPHQWR�GH�XP�SURMHWR��

7RGD� HVVD� IRUPD� GH� WUDEDOKR�� SRGH� VHU� HQWmR�� WHQGR� FRPR� EDVH� DV�

LQIRUPDo}HV� UHSDVVDGDV�SHOD�DUTXLWHWD��PLJUDQGR�R�XVR�GH�SDSHLV�SDUD�R� VLVWHPD��

RQGH�SRGHUi� VHU� XVDGR�GH� IRUPD�RQOLQH�� GHVFDUWDQGR� WRGD�D� SUHRFXSDomR� FRP�DV�

LQIRUPDo}HV�H�GDGRV�Mi�ODQoDGRV��



��

��&21&/86­2

'HVVD� IRUPD�� DSUHVHQWRX�VH QHVWH� WUDEDOKR�� R� GHVHQYROYLPHQWR� GH� XP�

VRIWZDUH�ZHE��TXH�WHYH�FRPR�ILQDOLGDGH��RV�ODQoDPHQWRV�SULQFLSDLV��SDUD�FRQWUROH�HP�

XP�FDQWHLUR�GH�REUD�

3HODV�FDUDFWHUtVWLFDV� R�VRIWZDUH�DWHQGHX�DV�FRQGLo}HV�SURSRVWDV��SDUD�TXH�

DOFDQoDVVH�D� VXD� ILQDOLGDGH��SRUpP�� FRPR�R�PHUFDGR�GH�FRQVWUXomR�FLYLO�� HVWi�HP�

DPSOR� FUHVFLPHQWR�� FRPR� XP� WUDEDOKR� IXWXUR� SURMHWD�VH� D LQWHJUDomR FRP� RXWUDV�

WHFQRORJLDV� ZHE�� FRPR� SRU� H[HPSOR�� DOJXP� IUDPHZRUN� IURQW�HQG� FRPR� $QJXODU-V��

5HDFW��9XH-V�HQWUH�RXWURV��SDUD�TXH�VHMD�SRVVtYHO�D�VHSDUDomR�GH�UHVSRQVDELOLGDGHV��

GHL[DQGR�D�SDUWH�OyJLFD�GR�VLVWHPD�RX�VHMD��EDFN�HQG��UHVSRQGHQGR�FRPR�XPD�$3,�

5(67��LVVR�GDUi�DR�VRIWZDUH��XPD�QD�RUJDQL]DomR�GR�FyGLJR��H�WDPEpP��LUi�PHOKRUDU�

D�TXHVWmR�GH�XVDELOLGDGH��XPD�YH]�TXH�VHSDUDQGR�GHVVD�IRUPD��ID]HQGR�XVR�GH�DOJXP�

GHVVHV� IUDPHZRUNV�� QmR� VHUi� SUHFLVR� UHFDUUHJDU� D� SiJLQD� GHSRLV� GH� TXDOTXHU�

WUDQVDomR�� DOpP�GH�PHOKRUD� QD�SHUIRUPDQFH�H� WDPEpP�� DSURYHLWDPHQWR� GR� FOLHQWH

SDUD�SURFHVVDPHQWR�GR�VRIWZDUH�

e� HVSHUDGR� WDPEpP�� TXH� FRP� LVVR�� YHQKD� D� LPSOHPHQWDomR� GH� QRYDV�

IXQFLRQDOLGDGHV��TXH�VHUmR�OHYDQWDGDV�DR�ORQJR�GR�WHPSR��SDUD�DWHQGHU�D�FULWpULRV�GH�

RXWUDV�HPSUHVDV�

e�GH�H[WUHPD�UHOHYkQFLD��FLWDU�DTXL��TXH�R�DPELHQWH�DFDGrPLFR�GR� ,QVWLWXWR�

)HGHUDO�GH�*RLiV��SURSRUFLRQRX DGTXLULU FRQKHFLPHQWRV�SDUD�REWHU�� WDLV� UHVXOWDGRV��

SULQFLSDOPHQWH�� QD� TXHVWmR� HP� TXH� SXGH� WHU� GLVFHUQLPHQWR� SDUD� EXVFDU� RXWUDV�

WHFQRORJLDV�� TXH� IDYRUHFHVVH� R� GHVHQYROYLPHQWR� GHVWH� VRIWZDUH�� FRP� LVVR�� DILUPR�

DTXL��TXH� WRGR�R�HVWXGR�UHDOL]DGR�� IRL�GH�JUDQGH� LPSRUWkQFLD�HP�PHX�DSUHQGL]DGR��

FRPR�XP�HVWXGDQWH�GH�7HFQRORJLD�GD�,QIRUPDomR�



��

5()(5Ç1&,$6

%$*8(7(��$�HYROXomR�GD�FRQVWUXomR�FLYLO��7HFQRORJLD�GD�,QIRUPDomR�p�XPD�
TXHVWmR�GH�VREUHYLYrQFLD�������
'LVSRQtYHO�HP���KWWS���ZZZ�EDJXHWH�FRP�EU�DUWLJRV�����DOHVVDQGUH�WULQWLP�H�
HGXDUGR�W�VDQWRV������������D�HYROXFDR�GD�FRQVWUXFDR�FLYLO�WHFQRORJ!��$FHVVR�HP��
���DEU�������

%5$6,/�8;'(6,*1��2�TXH�p�5HVSRQVLYH�:HE�'HVLJQ"�������
'LVSRQtYHO�HP���KWWSV���EUDVLO�X[GHVLJQ�FF�R�TXH�p�UHVSRQVLYH�ZHE�GHVLJQ�
DE���HE���E��!��$FHVVR�HP�����DEU�������

&%,&'$'26��3,%������������
'LVSRQtYHO�HP���KWWS���ZZZ�FELFGDGRV�FRP�EU�KRPH�!��$FHVVR�HP�����DEU�������

&5,$5�:(%��,QWURGXomR�D�&66���������'LVSRQtYHO�HP��
�KWWS���ZZZ�FULDUZHE�FRP�DUWLJRV�LQWURGXFDR�D�FVV��KWPO!��$FHVVR�HP�����PDU��
�����

&217$*,$��2�4XH�p�*LW"�3UD�TXH�6HUYH"�������
'LVSRQtYHO�HP����KWWS���ZZZ�FRQWDJLD�FRP�EU�EORJ�JLW�SUD�TXH�VHUYH�!��$FHVVR�HP��
���PDU�������

'(6(192/9,0(1723$5$:(%��:RUG3UHVV�FRPR�&06"��������'LVSRQtYHO�HP��
�KWWS���GHVHQYROYLPHQWRSDUDZHE�FRP�ZRUGSUHVV�ZRUGSUHVV�FRPR�FPV�
!��$FHVVR�HP�����PDU�������

'2&(17(��)XQGDPHQWRV�GH�PHWRGRORJLD�FLHQWtILFD�������
'LVSRQtYHO�HP���KWWSV���GRFHQWH�LIUQ�HGX�EU�ROLYLDQHWD�GLVFLSOLQDV�FRS\BRIBKLVWRULD�
L�KLVWRULD�LL�FKLQD�H�LQGLD!��$FHVVR�HP�����DEU�������

),2��1RUPDWL]DomR�GH�7UDEDOKRV�$FDGrPLFRV�
'LVSRQtYHO�HP���KWWS���ZZZ�ILR�HGX�EU�PDQXDOWFF�FR��B0DWHULDOBRXB0HWRGRV�KWPO!��
$FHVVR�HP�����DEU�������

*��*/2%2��9HMD�RV����FXUVRV�PDLV�SURFXUDGRV�GR�6LVX�������
'LVSRQtYHO�HP���KWWS���J��JORER�FRP�HGXFDFDR�QRWLFLD���������YHMD�RV����FXUVRV�
PDLV�SURFXUDGRV�GR�VLVX�DGPLQLVWUDFDR�OLGHUD�OLVWD�KWPO!��$FHVVR�HP�����DEU�������

*$%$5'2��$GHPLU��/DUDYHO�SDUD�QLQMDV��6mR�3DXOR��129$7(&�������



��

*,7�6&0� 5DPLILFDomR��%UDQFKLQJ��QR *LW�� 2�TXH�p�XP�%UDQFK��'LVSRQtYHO�HP����
KWWS���JLW�VFP�FRP�ERRN�SW�EU�Y��5DPLILFD�&��$��&��$�R�%UDQFKLQJ�QR�*LW�2�
TXH��&��$��XP�%UDQFK!��$FHVVR�HP�����PDU�������

*8,$�'2�(678'$17(��(QJHQKDULD�&LYLO�������
'LVSRQtYHO�HP���KWWS���JXLDGRHVWXGDQWH�DEULO�FRP�EU�SURILVVRHV�HQJHQKDULD�FLYLO�!��
$FHVVR�HP�����DEU�������

,1)2(6&2/$��80/��'LVSRQtYHO�HP���KWWS���ZZZ�LQIRHVFROD�FRP�HQJHQKDULD�GH�
VRIWZDUH�XPO�!��$FHVVR�HP�����DEU�������

,1)2:(67(5��2�TXH�p�FORXG�FRPSXWLQJ��FRPSXWDomR�QDV�QXYHQV�"��������
'LVSRQtYHO�HP����KWWS���ZZZ�LQIRZHVWHU�FRP�FORXGFRPSXWLQJ�SKS�!��$FHVVR�HP�����
PDU�������

3+3�2�TXH�p�R�3+3"��'LVSRQtYHO�HP���KWWS���SKS�QHW�PDQXDO�SWB%5�LQWUR�ZKDWLV�SKS
!��$FHVVR�HP�����PDU�������

3257$/�'$�('8&$d­2��2�TXH�p�&RQVWUXomR�&LYLO"�������
'LVSRQtYHO�HP���KWWSV���ZZZ�SRUWDOHGXFDFDR�FRP�EU�FRQWHXGR�DUWLJRV�HQJHQKDULD�R�
TXH�H�FRQVWUXFDR�FLYLO������!��$FHVVR�HP�����DEU������

6(59('2��$�LPSRUWkQFLD�GH�YHUVLRQDU�XP�SURMHWR�
'LVSRQtYHO�HP���KWWSV���VHUYHUGR�LQ�LPSRUWDQFLD�GH�YHUVLRQDU�XP�SURMHWR�!��$FHVVR�
HP�����DEU�������

6&,(/2��8VR�GD�WHFQRORJLD�GD�LQIRUPDomR�QD�JHVWmR�GD�FDGHLD�GH�VXSULPHQWRV�
HP�6mR�/XtV��0DUDQKmR��H�RSRUWXQLGDGHV�SDUD�R�GHVHQYROYLPHQWR�GH�
IRUQHFHGRUHV�ORFDLV�������
'LVSRQtYHO�HP���KWWS���ZZZ�VFLHOR�EU�VFLHOR�SKS"VFULSW VFLBDUWWH[W	SLG 6�����
�����������������!��$FHVVR�HP�����DEU�������

6,/9$��6$0<��+70/��� $�/LQJXDJHP�GH�0DUFDomR�TXH�5HYROXFLRQRX�D�:HE����
HGLomR��6mR�3DXOR��129$7(&�������

6,/9$��6$0<��&66��� 'HVHQYROYD�DSOLFDo}HV�ZHE�SURILVVLRQDLV�FRP�XVR�GRV�
SRGHURVRV�UHFXUVRV GH�HVWLOL]DomR�GDV�&66���6mR�3DXOR��129$7(&�������

7(&081'2��2�TXH�p�+70/��"��������'LVSRQtYHO�HP��
�KWWS���ZZZ�WHFPXQGR�FRP�EU�QDYHJDGRU������R�TXH�H�KWPO����KWP!��$FHVVR�HP�����
PDU�������



��

$3Ç1',&(6



��

$3Ç1',&(�$ ± 'LDJUDPD�GH�&ODVVH
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$3Ç1',&(�% ± &DVR�GH�8VR




