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$�DJULFXOWXUD�GH�SUHFLVmR p XPD�IRUPD�GH�JHVWmR� TXH�VH�EDVHLD�HP�REWHU�LQIRUPDomR�PDLV�

FRPSOHWD�H�HP�PDLRU�TXDQWLGDGH�VREUH RV�VLVWHPDV�H�DV�FXOWXUDV�DJUtFRODV��R�TXH�UHTXHU�

PRQLWRUL]DomR�� 7HP� FRPR� REMHFWLYR� HQWHQGHU D� YDULDELOLGDGH� GDV� FXOWXUDV� SDUD� SRGHU��

WUDWDU GH�IRUPD�GLIHUHQWH R�TXH�p�GLIHUHQWH��H�p�HVWD�³SUHFLVmR´�R�TXH� LUi�SHUPLWLU XPD�

PHOKRU� JHVWmR� GRV� UHFXUVRV� XWLOL]DGRV� QD� SURGXomR�� FRP� YDQWDJHQV� HFRQyPLFDV� H�

HFROyJLFDV��

(VWD�IRUPD�GH�JHVWmR��PDLV GLUHFFLRQDGD�H�DGDSWDWLYD� UHFRUUH�D�WHFQRORJLDV�GH�LQIRUPDomR�

H� FRPXQLFDomR H p VXSRUWDGD SRU� VHQVRUHV� TXH� UHFROKHP�D� LQIRUPDomR��0XLWRV� GHVWHV�

VHQVRUHV� GHWHUPLQDP ORFDOL]Do}HV� JHRUHIHUHQFLDGDV�� R� TXH� SHUPLWH FULDU� PDSDV�� 2�

FUX]DPHQWR�GD�LQIRUPDomR�DVVLP�REWLGD IRUQHFH�VXSRUWH j�WRPDGD�GH�GHFLV}HV��SHUPLWLQGR

GHILQLU�HVWUDWpJLDV� DMXVWDGDV�PXLWDV�YH]HV�HP�WHPSR�UHDO�

6LQWHWL]DQGR� D DJULFXOWXUD�GH�SUHFLVmR�YLVD XWLOL]DU�RV�UHFXUVRV�QD�DOWXUD�FHUWD��QR�ORFDO�

DGHTXDGR�H�QD�TXDQWLGDGH�FRUUHWD�
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(VVD�PHVPD�DERUGDJHP�SRGH�VHU�XWLOL]DGD�QD�JHVWmR�GR�SDVWRUHLR��2�SULQFtSLR�VXEMDFHQWH�

p R�PHVPR��HQWHQGHU�D�YDULDELOLGDGH�GRV�FRPSRQHQWHV�GR�VLVWHPD��QHVWH�FDVR�D�SDVWDJHP�

H�RV�DQLPDLV��H�DGDSWDU�D�RIHUWD�j�SURFXUD��(�QmR�Ki�XP�VLVWHPD DJUtFROD�PDLV�YDULiYHO GR�

TXH�R�SDVWRUHLR �:DOWHUV�HW�DO���������

$�YDULDELOLGDGH�GRV�VLVWHPDV�SURGXWLYRV HP�SDVWRUHLR�H[WHQVLYR p�DOWDPHQWH�GLItFLO GH�

SUHYHU��SRUTXH�HQWUH�RXWUDV�FRLVDV�� p�LQIOXHQFLDGD�SHODV IOXWXDo}HV�GRV�IDFWRUHV�FOLPiWLFRV��

3DUD�DOpP�GHVVD�FDUDFWHUtVWLFD��TXHU�D�FRPXQLGDGH�YHJHWDO� TXH� UHSUHVHQWD�D�RIHUWD�HP�

WHUPRV�TXDQWLWDWLYRV�H�TXDOLWDWLYRV��TXHU�RV�DQLPDLV��TXH��SURFXUDP�PDQWHU�XP�DSRUWH�GH�

QXWULHQWHV�FRQWLQXDGR�H�FRP�SRXFDV�RVFLODo}HV��YmR YDULDQGR VHSDUDGDPHQWH� WDQWR�QD�

GLPHQVmR�WHPSRUDO�FRPR QD HVSDFLDO��

$V� SDVWDJHQV�� VREUHWXGR� DV�PHGLWHUUkQLFDV� WrP�PDLRULWiULDPHQWH� XP� HVWUDWR KHUEiFHR�

FRP� � FLFORV� DQXDLV� GH� FUHVFLPHQWR H� VmR� DOWDPHQWH� GLYHUVLILFDGDV� QD� VXD� FRPSRVLomR�

ERWkQLFD�H�IHQROyJLFD��$�SDVWDJHP�p�DVVLP�XP PRVDLFR GLQkPLFR��FRP HVWDGRV�WHPSRUDLV�

GLIHUHQFLDGRV��TXH�YDL�VHQGR�FULDGR�SHOD�DOWHUDo}HV�GD DOWXUD�GD�FREHUWXUD�YHJHWDO� GD�VXD

GHQVLGDGH�� GRV WUDoRV� IXQFLRQDLV� GDV� SODQWDV� H DLQGD� SHOD� GLYHUVLGDGH� GR� VHX YDORU�

QXWULWLYR�

$V�HVSpFLHV�DQLPDLV�SUHVHQWHV�QD�SDVWDJHP� SRU�VHX�ODGR� WDPEpP�YDULDP�VD]RQDOPHQWH��

2�HIHFWLYR�SHFXiULR�DOWHUD�VH�GHYLGR�j�FLFOLFLGDGH�GD�SURGXomR� SDVVDQGR�SRU�IDVHV�TXH�

FRUUHVSRQGHP� D� GLIHUHQWHV HVWDGRV ILVLROyJLFRV H� PHWDEyOLFRV�� FRPR� D� JHVWDomR� H� D�

ODFWDomR�� R� FUHVFLPHQWR� H� D� HQJRUGD�� H� TXH� WrP UHSHUFXVV}HV� QD� LQJHVWmR� H� QDV�

QHFHVVLGDGHV�HP�QXWULHQWHV��QR�SHVR�YLYR H QD�FRQGLomR�FRUSRUDO GRV�DQLPDLV��H�DLQGD�QD�

GLPHQVmR�GR�HIHFWLYR�

$� YDULDELOLGDGH� p� DPSOLDGD� DLQGD�PDLV� SHODV� LQWHUDFo}HV� TXH� VH� HVWDEHOHFHP� HQWUH� DV�

SODQWDV�H�RV�DQLPDLV� TXH�VH�LQIOXHQFLDP�PXWXDPHQWH�

3RU�LVVR�JHULU�R�SDVWRUHLR�QmR�p�XPD�WDUHID�IiFLO��SRUTXH�DMXVWDU�D�SURFXUD�j�RIHUWD�UHTXHU�

FRPELQDU�DFo}HV�TXH�SHUPLWDP�XP�EDODQoR�GLQkPLFR�HQWUH�R�FUHVFLPHQWR�GLIHUHQFLDGR�GD�

YHJHWDomR�H�D�SURFXUD�VHOHFWLYD�GRV�DQLPDLV��(� DV�DFo}HV�TXH RV�SURGXWRUHV�GLVS}HP�SDUD�

JHULU�DV�SDVWDJHQV�H�DMXVWDU�D�SURFXUD�j�RIHUWD�VmR�JHUDOPHQWH�HVWiWLFDV��1D�VXD�JUDQGH�

PDLRULD�H�HP�WHUPRV�SUiWLFRV��DV�YDULiYHLV�HP�TXH�LQWHUIHUHP� VmR�D�HVFROKD�GD�FHUFD�D�VHU�

RFXSDGD H�D�GXUDomR�GD�SHUPDQrQFLD GRV�DQLPDLV� 1R�HQWDQWR�WrP�GH�WRPDU�HVVDV�GHFLV}HV�

PXLWDV�YH]HV�VHP�GDGRV�FRQFUHWRV��EDVHDQGR�VH QD�VXD�H[SHULrQFLD�HPStULFD��0XLWR�GHVVD�
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H[SHULrQFLD� SDUWH� GD� REVHUYDomR� YLVXDO�� TXHU� GD� SDVWDJHP� TXHU� GR� HVWDGR� H�

FRPSRUWDPHQWR�GRV�DQLPDLV�

(�p�SUHFLVDPHQWH�R�FRPSRUWDPHQWR�GH�SDVWRUHLR��TXH�UHVXOWD GR�DMXVWH�GLQkPLFR�GD�RIHUWD�

j�SURFXUD�TXH�UHSUHVHQWD XPD�GDV�FKDYHV SDUD�FRPSUHHQGHU�D�GLQkPLFD�GRV VLVWHPDV GH�

SDVWRUHLR�H[WHQVLYR �8QJDU�������� $�WHVH�GHVWH�DUWLJR�p�TXH SDUD�FRPSUHHQGHU�D�GLQkPLFD

SUHFLVDPRV� GH� XPD� DERUGDJHP� TXH� UHFRQKHoD� H� LQFRUSRUH DV LQWHUDo}HV� HFROyJLFDV��

VDEHQGR� TXH� R� FRQVXPR� YDULD� HP� FRQVHTXrQFLD GDV� LQWHUDFo}HV� TXH� VH� HVWDEHOHFHP�

FRQVLGHUDQGR�DV�GLPHQV}HV�HVSDFLDO�H�WHPSRUDO�GR�SDVWRUHLR�

$�DSOLFDomR�GD�DJULFXOWXUD�GH�SUHFLVmR�DR�SDVWRUHLR��XWLOL]DQGR�VHQVRUHV�GH�SUR[LPLGDGH�

FRPR�RV�UHFHSWRUHV�GH�*166�H�UHJLVWRV�GH�LPDJHQV�GR�FRPSRUWDPHQWR�GH�SDVWRUHLR� WHP�

R�SRWHQFLDO�GH�REWHU�GDGRV�GR�SURFHVVR�GH�SDVWRUHLR�QXPD�HVFDOD�PDLV�HOHYDGD��RX�VHMD��

DWp DR�QtYHO�GR FRQVXPR� 2�SUHVHQWH�DUWLJR�GHVFUHYH�XP�FRQMXQWR�GH�HQVDLRV�TXH�XWLOL]RX�

WpFQLFDV� GH� DJULFXOWXUD� GH SUHFLVmR HP� SDVWRUHLR� H[WHQVLYR� HP YiULDV HVSHFLHV� GH�

UXPLQDQWHV�

0$7(5,$,6�(�0e72'26

/RFDLV GRV�HQVDLRV

2�VLVWHPD�GH�SDVWRUHLR� H[WHQVLYR�TXH� WHP�YLQGR�D� VHU�PRQLWRUL]DGR WHP�FRPR� IRFR�R�

0RQWDGR�� XP� VLVWHPD� VLOYRSDVWRULO� FDUDFWHUL]DGR� SRU� XP� GRVVHO� DEHUWR� GH� D]LQKHLUD�

�4XHUFXV URWXQGIROLD� H�VREUHLUR��4XHUFXV�VXEHU� H�XPD�FREHUWXUD�YDULDGD�GH�DUEXVWRV�H�

SDVWDJHQV� 7RGRV�RV�HQVDLRV� IRUDP�UHDOL]DGRV�HP�IROKDV�H[SHULPHQWDLV�GD�+HUGDGH�GD�

0LWUD��8QLYHUVLGDGH�GH�eYRUD��3RUWXJDO��FRRUGLQDWHV���������1� �������:� TXH�WrP�XPD�

FREHUWXUD�DUEyUHD�SRXFR�GHQVD �����iUYRUHV�KD�

1RV� HQVDLRV� TXH� UHDOL]iPRV� XWLOL]DUDP�VH ERYLQRV �HQVDLR� ��� HQFDEHoDPHQWR� GH� ����

FDEHoDV� QRUPDLV� &1� H� RYLQRV �HQVDLR� ��� HQFDEHFDPHQWR� GH� �� &1� QXP� VLVWHPD� GH�

SDVWRUHLR�URWDFLRQDO��$V SDVWDJHQV�HUDP�SHUPDQHQWHV��FRP�XPD�IORUD�ELRGLYHUVD QDWLYD��

(P� DPERV� RV� HQVDLRV� FRQVLGHURX�VH� D SUHVVmR� GH� SDVWRUHLR� FRPR� LQGLFDGRU� ~WLO� SDUD�

PRQLWRUL]DU�R�SDVWRUHLR��H�SRU�LVVR�D�SDVWDJHP�H�RV�DQLPDLV�IRUDP�PRQLWRUL]DGRV�

&ROKHLWD�GH�DPRVWUDV

2V� HQVDLRV� IRUDP�H[HFXWDGRV GXUDQWH� D� SULPDYHUD� �DEULO� D� MXQKR� R� SHUtRGR�GH�PDLRU�

FUHVFLPHQWR� GR� SDVWR�� GH� IRUPD� D� PD[LPL]DU� D� KHWHURJHQHLGDGH� H� SHUPLWLU� R�
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UHFRQKHFLPHQWR�GDV�HVSpFLHV�YHJHWDLV�DWUDYpV�GDV�VXDV�FDUDFWHUtVWLFDV�IHQROyJLFDV��7RGDV�

DV�SDVWDJHQV�IRUDP�DPRVWUDGDV�SDUD�YDORU�QXWULWLYR�H�ELRPDVVD��FRUWDQGR�D SDVWDJHP�DR�

ORQJR�GH�XP�WUDQVHSWR��3DUD�LVVR XWLOL]RX�VH�XP�TXDGUDQWH�GH�����P�[�����P��H�DV�D�PDVVD�

IRUUDJHLUD�IRL�FRUWDGD FRP�XPD�WHVRXUD�HOpFWULFD��UHQWH�DR�VROR�PDV GHL[DQGR�FHUFD�GH��FP�

GH� UHVWROKR��$V� DPRVWUDV� IRUDP� HPEDODGDV� HP� VDFRV� GH� SOiVWLFR� LGHQWLILFDGRV� H� Mi� QR�

ODERUDWyULR�HUDP�VHFDV�HP�HVWXID�D����&�SDUD�GHWHUPLQDomR�GD�PDWpULD�VHFD� 7RGDV�DV�

DPRVWUDV�IRUDP�DLQGD�DQDOLVDGDV�SDUD�PDWpULD�RUJkQLFD��SURWHtQD�EUXWD��3%��H�DLQGD�ILEUD�

LQVRO~YHO�HP�GHWHUJHQWH�QHXWUR��1')��

$QiOLVH�HVWDWtVWLFD

$�DQiOLVH�HVWDWtVWLFD�IRL�IHLWD�DWUDYpV�GD�DQiOLVH�GH�YDULkQFLDV�H�TXDQGR�RV�SUHVVXSRVWRV�GH�

QRUPDOLGDGH�H�GH KRPRFHGDVWLFLGDGH�QmR�IRUDP�YDOLGDGRV��XWLOL]DUDP�VH�DOWHUQDWLYDV�QmR�

SDUDPpWULFDV�

(QVDLR����0RYLPHQWRV�GRV�DQLPDLV�HP�UHVSRVWD�jV DOWHUDo}HV�GD�SDVWDJHP

1HVWH�HQVDLR FRPELQiPRV�D PRQLWRUL]DomR GR�FRPSRUWDPHQWR�HVSDFLDO�GRV�DQLPDLV FRP�

D PRQLWRUL]DomR GD� GLVSRQLELOLGDGH� GH� SDVWDJHQV�� 8WLOL]iPRV� �� FRODUHV� *36� �'LJLW�

$QLPDO��(VSDQKD��SDUD�PRQLWRUL]DU�R�PRYLPHQWR�GH�XP�UHEDQKR�GH����ERYLQRV�QXP�SDVWR�

GH� �� KD� GXUDQWH� R� SHUtRGR� GH�PDLRU� FUHVFLPHQWR GR� SDVWR �SULPDYHUD� GH� �������$V�

SRVLo}HV� �ODWLWXGH� H� ORQJLWXGH�� IRUDP� REWLGDV D� FDGD� ��� PLQXWRV� H� RV� GDGRV� IRUDP�

WUDQVPLWLGRV�DWUDYpV�GD�UHGH�GH�ORQJD�GLVWkQFLD�H�GH�EDL[D�SRWrQFLD�6LJIR[��2V�PDSDV�GH�

RFXSDomR GH LQWHQVLGDGH�IRUDP�GHVHQKDGRV�XVDQGR�D�IXQomR�GH�PDSD�GH�FDORU�GD�$3,�

�DSSOLFDWLRQ�SURJUDPP�DSOLFDWLRQ��GR�*RRJOH�0DSV��

(QVDLR����6HOHFomR�GD�GLHWD�HP�UHVSRVWD�jV�DOWHUDo}HV�GD�SDVWDJHP

1HVWH�HQVDLR FRPELQiPRV�D PRQLWRUL]DomR GR�FRPSRUWDPHQWR�HVSDFLDO�GRV DQLPDLV FRP�

D PRQLWRUL]DomR GR�FRQVXPR�H�GD�VHOHFomR�GD�GLHWD� 3DUD�HQWHQGHU�DV�UHODo}HV�VXEMDFHQWHV�

j� HVFROKD� GD� GLHWD�� XWLOL]DPRV� ILOPDJHQV� YLGHR� FRP� FkPDUDV *R3UR�� FRP� DMXVWH�

DXWRPiWLFR�H�FRP�XPD�OHQWH�JUDQGH�RFXODU��&DGD�FkPDUD�HVWDYD�SUHVD�j�FROHLUD�H�SHQGLDP�

OLYUHPHQWH��IRUQHFHQGR LPDJHQV�GR SRQWR�GH�YLVWD�GR�DQLPDOV�H�SHUPLWLQGR�REVHUYDU�R�

FRPSRUWDPHQWR�GH�SDVWRUHLR� VHP�LQWHUUXSo}HV��6HLV�RYHOKDV�IRUDP�HTXLSDGDV�FRP�DUUHLRV�

DRV�TXDLV�HUD�SUHVD�XPD�EROVD�RQGH�VH�FRORFDYDP�RV�UHFHSWRUHV�*166��&DW�WUDFN��(VWDGRV�

8QLGRV��VHJXQGR�SURFHGLPHQWRV�GHVFULWRV�HP�6DOHV�%DSWLVWD��HW�DO����������2V�PHVPRV�

DQLPDLV�IRUDP�HTXLSDGRV FRP�FkPDUDV�*R3UR�GXUDQWH�SLFRV�GH�DWLYLGDGH�GH�SDVWRUHLR ���

[� �G� �� VHPDQD��� 2V� YtGHRV� IRUDP� DQDOLVDGRV� FRP� XP� VRIWZDUH� GH� DQiOLVH GH�

FRPSRUWDPHQWR �%RULV��,WiOLD���$�SURSRUomR�GH�WHPSR�TXH�RV�DQLPDLV�JDVWDP�QDV YiULDV�
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DFWLYLGDGHV�GR�FRPSRUWDPHQWR�DOLPHQWDU�IRL�DQDOLVDGD�H�WDPEpP�IRL�DQDOLVDGD�D�GXUDomR�

H�D�IUHTXrQFLD�GH�YDULiYHLV�GD�HVWUXWXUD�GD�LQJHVWmR��2�YDORU�QXWULWLYR�H�D�ELRPDVVD�IRUDP�

PHGLGRV�VHPDQDOPHQWH� DPRVWUDQGR QDV�WUrV�ORFDOL]DomRV PDLV�H[SORUDGDV�SHORV�DQLPDLV��

DR� ORQJR� GH� XP� SHUFXUVR GH� SDVWRUHLR GH� ��� K��$� DERUGDJHP� SHUPLWLX� D� FRQH[mR� GH�

DWLYLGDGHV� GR FRPSRUWDPHQWR� GH� LQJHVWmR FRP� ���PLFURKDELWDWV� DOLPHQWDUHV GLVWLQWRV�

GHILQLGRV�SHOD�FRPELQDomR�GH�FDUDFWHUtVWLFDV�IXQFLRQDLV�GDV�SODQWDV�FRPR��WDPDQKR��DOWR�

YV�� EDL[R��� JUXSR� IXQFLRQDO� �JUDPtQHDV �3RDFHDV��� OHJXPLQRVDV� �)DEDFHDV��� RXWUDV�

KHUEiFHDV��H�PDWXULGDGH��YHUGH�YV��VHFR��

5(68/7$'26�(�',6&866­2

/RFDOL]DomR�GRV�DQLPDLV�H�WHPSR�GH�SHUPDQrQFLD

¬�PHGLGD�TXH�D�SDVWDJHP�PDWXURX�D�ELRPDVVD�H�D�3%�GHVWD�SDVWDJHP�GLPLQXLUDP ������

NJ�KD�H����3%���$ TXDQWLGDGH�GH�HQHUJLD�GLVSRQtYHO�UHYHORX�VH��R�IDFWRU�PDLV�OLPLWDQWH��

SHUPLWLQGR� PHQRV� GLDV� GH� SHUPDQrQFLD� GRV� DQLPDLV�� HVWLPDGD� D� SDUWLU� GDV� VXDV�

QHFHVVLGDGH�QXWULWLYDV�����YV�����GLDV�SRVVtYHLV�GH�SDVWRUHLR SDUD�D�HQHUJLD�H�D�SURWHtQD��

UHVSHFWLYDPHQWH���2�FRPSRUWDPHQWR�GH�SDVWRUHLR�PXGRX�HP�UHVSRVWD�j�GLPLQXLomR�GR�

YDORU�QXWULFLRQDO�GD�HUYD H�RV�PLFURKDELWDWV�SUHIHUHQFLDLV�DOWHUDUDP�VH��'XUDQWH�R�SHUtRGR�

H[SHULPHQWDO�KRXYH�iUHDV�GD�SDVWDJHP�TXH�IRUDP�VLVWHPiWLFDPHQWH XWLOL]DGDV�H�RXWUDV�HP�

TXH�RV�DQLPDLV�QmR�WLYHUDP�SDVWRUHLR �)LJXUD����

3URSRUomR�GDV�SODQWDV H�HVWUXWXUD�GD�LQJHVWmR

'XUDQWH�WRGR�R�SHUtRGR�GH�FUHVFLPHQWR�GDV�JUDPtQHDV��D�ELRPDVVD�DXPHQWRX��GH������

SDUD������NJ�GH�PDWpULD�VHFD�KD��GLPLQXLQGR HP�MXQKR���$ SURWHtQD�EUXWD�GLPLQXLX�������

SDUD ������� H� DV� RYHOKDV�PXGDUDP� VXD� GLHWD��$�SHUFHQWDJHP GH� LQFOXVmR� GH�3RDFHDV�

SDVVRX�GH������ SDUD��������HQTXDQWR�DV�)DEDFHDV�SDVVDUDP�GH���� QR�LQtFLR�GH�DEULO�

SDUD������ HP�PDLR�H�GHVDSDUHFHUDP�GD�GLHWD�HP�MXQKR� (VWDV�PXGDQoDV�QD�GLHWD�HVWmR�

OLJDGDV�D�XP�DXPHQWR�QR�Q~PHUR�GH�HVWDo}HV�GH�DOLPHQWDomR��$V�RYHOKDV DGDSWDUDP�R�

VHX�FRQVXPR�DXPHQWDQGR�D�GXUDomR�GR�SDVWRUHLR HP�FDGD�HVWDomR�GH�DOLPHQWDomR��������

����� H� ����� VHJXQGRV� HP� DEULO��PDLR� H� MXQKR�� UHVSHFWLYDPHQWH�� )LJXUD� ����$V� RYHOKDV�

PRVWUDUDP�XPD�SUHIHUrQFLD�SHODV�SODQWDV�PHQRV�PDGXUDV��JDVWDQGR���� GR WHPSR�GH

DOLPHQWDomR� HP PLFURKDELWDWV� FRP� SODQWDV� YHUGHV� H� JDVWDUDP� PDLV� WHPSR D� LQJHULU

OHJXPLQRVDV�������V��GR�TXH�D LQJHULU�JUDPtQHDV�������V��

&21&/86®(6
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$�DERUGDJHP�TXH�XVDPRV��XWLOL]DQGR�ORFDOL]DGRUHV�*166�H�FkPDUDV�GH�YLGHR�SDUD�VDEHU�

R�TXH�RV�DQLPDLV�HVWmR�ID]HU�H�RQGH��UHVSHLWD�DV�GHFLV}HV�GRV�DQLPDLV�H�DMXGD�D�GHVYHQGDU�

D�UHGH�GH�LQWHUDo}HV�HQWUH�RV�DQLPDLV�H�VHXV�QLFKRV�GH�DOLPHQWDomR�

$V�YDQWDJHQV�GHVWD PHWRGRORJLD��DGYrP�GH UHSUHVHQWDU FRUUHWDPHQWH�D�SHUVSHFWLYD�WUyILFD�

GR� DQLPDO�� (VWHV� HQVDLRV� IRUQHFHP LQIRUPDo}HV� YDOLRVDV� H� GHWDOKDGDV� TXH� SRGHP� VHU�

XVDGDV� HP� TXDOTXHU� VLVWHPD� GH� SDVWRUHLR� DR� REWHU� GDGRV� YLVXDLV H� ORFDOL]Do}HV�

JHRUHIHUHQFLDGDV� VHP�LQWHUIHULU�FRP�R�FRPSRUWDPHQWR�GRV�DQLPDLV QHP�FRQGLFLRQDU�D�

REVHUYDomR��(VWD�PHWRGRORJLD�GH SUHFLVmR�SRGH�DVVLP�IRUQHFHU XPD�SODWDIRUPD� D�SDUWLU�

GD�TXDO�GHVHQYROYHUmR�DOJRULWPRV�SUHGLWLYRV�UREXVWRV�

e�DLQGD�GH�VDOLHQWDU�TXH�D�PRQLWRUL]DomR GD�GLVWULEXLomR�GR�SDVWRUHLR�H�GD�ELRPDVVD�H�R�

YDORU� QXWULWLYR� GD� SDVWDJHP� SRGHP� DMXGDU� RV� SURGXWRUHV� D� JHULU PHOKRU� D� SUHVVmR� GH�

SDVWRUHLR H� D� XWLOL]DomR� GDV� SDVWDJHQV�� SURPRYHQGR XPD� JHVWmR� PDLV� GLQkPLFD� GRV�

UXPLQDQWHV�QDV�SDVWDJHQV�

5()(5Ç1&,$6�%,%/,2*5È),&$6

6DOHV�%DSWLVWD��(���)HUUD]�GH�2OLYHLUD��0��,���6DQWRV��0��%��'���&DVWUR��-��$��/��'���3HUHLUD��

$�� 6LOYD��-��5���	�6HUUDQR��-����������7HFQRORJLD�*166�GH�EDL[R�FXVWR�QD�PRQLWRUL]DomR�

GH�RYLQRV�HP�SDVWRUHLR� 5HYLVWD�GH�&LrQFLDV�$JUiULDV� ���������������

8QJDU��(�'���������,QJHVWLYH�EHKDYLRXU��,Q��+RGJVRQ��-���,OOLXV��$�:���(GV����7KH�(FRORJ\�

DQG�0DQDJHPHQW�RI�*UD]LQJ�6\VWHPV��&$%�,QWHUQDWLRQDO��:DOOLQJIRUG��SS�����±����

:DOWHUV�� -�� 3��� $UFKHU�� '��:��� 6DVVHQUDWK�� *�� )��� +HQGULFNVRQ�� -�� 5��� +DQVRQ�� -�� '���

+DOORUDQ��-��0��� ����	�$ODUFRQ��9��-����������([SORULQJ�DJULFXOWXUDO�SURGXFWLRQ�V\VWHPV�

DQG� WKHLU� IXQGDPHQWDO FRPSRQHQWV� ZLWK� V\VWHP� G\QDPLFV� PRGHOOLQJ� (FRORJLFDO�

PRGHOOLQJ� �����������

$*5$'(&,0(1726

(VWH�WUDEDOKR�IRL�FRILQDQFLDGR�SRU�)XQGRV�1DFLRQDLV�DWUDYpV�GD�)XQGDomR�SDUD�D�&LrQFLD�

H�7HFQRORJLD�GD�)&7�QR�kPELWR�GR�3URMHWR�8,'���$*5�������������� 2�WUDEDOKR�WDPEpP�

IRL�ILQDQFLDGR�SHOR�3'5������DWUDYpV�GR�SURMHFWR *2�%RY0DLV�� ������������2V�DXWRUHV�

UHFRQKHFHP�R�DSRLR�GH�&<7('��(FRJUDPB5HG����57������
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)LJXUD����+HDW�PDSV FRP�DV�DOWHUDo}HV�GDV�ORFDOL]Do}HV�GH�ERYLQRV�HP�SDVWRUHLR HP���

VHPDQDV� FRQVHFXWLYDV�� HYLGHQFLDQGR�TXH� D�GLVWULEXLomR�GRV� DQLPDLV�QmR� p�KRPRJrQHD�

�Q ����$�FRU��YHUPHOKD�FRUUHVSRQGH�D�XP�PDLRU�WHPSR�GH�SHUPDQrQFLD

)LJXUD����0pGLD�GR�WHPSR�GH�SHUPDQrQFLD �VHJXQGRV��GH�RYHOKDV�SRU�HVWDomR�DOLPHQWDU�

DR�ORQJR�GD�pSRFD�GH�FUHVFLPHQWR�GD�SDVWDJHP�

$%675$&7

7KH�SUHFLVLRQ�DJULFXOWXUH DSSURDFK�FDQ�EH�XVHG�LQ�JUD]LQJ�PDQDJHPHQW��7KH�XQGHUO\LQJ�

SULQFLSOH�LV�WKH�VDPH��XQGHUVWDQGLQJ�WKH�YDULDELOLW\�RI�D�V\VWHP�FRPSRQHQWV��LQ�WKLV�FDVH�

SDVWXUH DQG�DQLPDOV��LQ�RUGHU�WR�DGDSW VXSSO\�WR�GHPDQG��$QG�WKHUH�LV�QR�PRUH�YDULDEOH�
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DJULFXOWXUDO�V\VWHP�WKDQ�JUD]LQJ V\VWHPV�� 3UHVHUYLQJ�WKH�G\QDPLF�EDODQFH�DPRQJ�SDVWXUH�

DQG� DQLPDOV� LV� DOZD\V� D� FKDOOHQJH�� DQG� JUD]LQJ� OLYHVWRFN� DUH� IUHTXHQWO\� WKH� PRVW�

GLVUXSWLYH� SLHFH RI� WKH� JUD]LQJ� V\VWHP��:LWK� D� IRRG� HQYLURQPHQW� LQKHUHQWO\� GLYHUVH��

DQLPDO� IRUDJLQJ�GHFLVLRQV� LQIOXHQFHV� WKH�JUD]LQJ� V\VWHP QRW� MXVW� LQ� WKH�VKRUW�WHUP�EXW�

PRUH�LPSRUWDQWO\��LQ�WKH�ORQJ�WHUP��7R�XQGHUVWDQG�WKH�UHODWLRQV�EHWZHHQ�UHVRXUFHV�DQG�

JUD]LQJ�DQLPDOV�XQGHUO\LQJ�GLHW�FKRLFH�ZH�XVHG�*166�SRVLWLRQ�ORJJHUV�DQG�SRLQW�RI�YLHZ�

FDPHUDV� WR� REVHUYH� WKH� XQGLVWXUEHG� JUD]LQJ� EHKDYLRXU�� &DWWOH� DQG� VKHHS� EHKDYLRXU�

FKDQJHG� LQ� UHVSRQVH� WR� SDVWXUH� GHFOLQH� RI� QXWULWLYH� YDOXH� 'DWD� RQ� SDVWXUH� ELRPDVV�

DYDLODELOLW\� DV�ZHOO� DV� QXWULWLYH� YDOXH�ZHUH� REWDLQHG DQG� WKH� QXPEHU� RI� JUD]LQJ� GD\V�

HVWLPDWHG�XVLQJ�WKH�SURWHLQ�DQG�HQHUJ\�UHTXLUHPHQWV�RI�WKH�FDWWOH�KHUG�DV�ZHOO�DV�LWV�VSDWLDO�

GLVWULEXWLRQ��&KDQJHV�LQ�WKH�GLHW�ZKHUH�OLQNHG�ZLWK D�FKDQJH�LQ�PLFURKDELWDW�ORFDWLRQV�DQG

DQ� LQFUHDVH� LQ� WKH� QXPEHU� IHHGLQJ� VWDWLRQV� 6KHHS� VKRZ� D� SUHIHUHQFH� IRU� JUHHQHU�

PLFURKDELWDWV�DQG� LQFUHDVH� WKH�DPRXQW�RI�JUDVV�DQG�D�GHFUHDVH� LQ� OHJXPHV� LQ� WKH�GLHW�

DORQJ�WKH�SDVWXUH�JURZLQJ�VHDVRQ�

.H\ZRUGV� 'LHW�VHOHFWLRQ��)HHGLQJ�SUHIHUHQFHV��*UD]LQJ�VWUXFWXUH��)RRG�PLFURKDELWDWV��

*36�FROODUV��9LGHR�PRQLWRULQJ


