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$�FRXYH�IORU��%UDVVLFD�DOHUDFHD���KRUWDOLoD�SODQWDGD�HP�YiULDV�SDUWHV�GR�PXQGR��p�XPD�

RSomR SDUD�D�GLYHUVLILFDomR�GD�DJULFXOWXUD IDPLOLDU��SRLV�DOpP�GH DSUHVHQWDU�HOHYDGR�YDORU�

QXWULFLRQDO��H[LVWHP FXOWLYDUHV�DGDSWDGDV�jV�FRQGLo}HV�PDLV�TXHQWHV�GR�DQR��SRGHQGR�VHU�

SURGX]LGD GXUDQWH�R�DQR�WRGR��(VWH�WUDEDOKR�WHYH�FRPR�REMHWLYR�DYDOLDU�D�SURGXWLYLGDGH

GD�FRXYH�IORU�QR�VLVWHPD�SODQWLR�GLUHWR�HP�VXFHVVmR�D�GLIHUHQWHV�SDOKDGDV�H�R�VLVWHPD�GH�

LUULJDomR�SRU�JRWHMDPHQWR��2�GHOLQHDPHQWR�H[SHULPHQWDO�IRL�LQWHLUDPHQWH�FDVXDOL]DGR�HP�

DUUDQMR�IDWRULDO���[���FRP���UHSHWLo}HV��2V�WUDWDPHQWRV�RFRUUHUDP�DGRWDQGR�SODQWLR�GLUHWR�

VREUH &URWDOiULD��&���%UDTXLiULD��%���H�FRQVyUFLR�GD�&URWDOiULD�FRP�D %UDTXLiULD��&�%��H�

XP�WUDWDPHQWR�WHVWHPXQKD�FRQGX]LGR�HP�VLVWHPD�FRQYHQFLRQDO��6&���R�IDWRU�PpWRGR�GH�

LUULJDomR� WHYH� GRLV� QtYHLV�� VLVWHPD� GH� LUULJDomR� SRU� JRWHMDPHQWR� VXSHUILFLDO� H�

VXEVXSHUILFLDO��2�WUDEDOKR�IRL�GHVHQYROYLGR�HP�GXDV�HWDSDV��QD�SULPHLUD�IRUDP�FXOWLYDGDV�

DV�FXOWXUDV�GH�FREHUWXUD�GR�VROR�H�QD�VHJXQGD��FXOWLYRX�VH�D�FXOWXUD�GD�FRXYH�IORU��FY��

6KDURQ� VXEPHWLGD� DRV� GLIHUHQWHV� PRGRV� GH� LUULJDomR�� &DGD� XQLGDGH� H[SHULPHQWDO� IRL�

FRQVWLWXtGD�SRU����SODQWDV��FRP�HVSDoDPHQWR�GH�����P�HQWUH�OLQKDV�H���� P�HQWUH�SODQWDV��

2�PDQHMR�GD�LUULJDomR�IRL�UHDOL]DGR�FRP�EDVH�HP�WHQVL{PHWULD��$V�YDULiYHLV�DQDOLVDGDV�

IRUDP�PDVVD�IUHVFD�H�SURGXWLYLGDGH�FRPHUFLDO GD�LQIORUHVFrQFLD�H�GR�IORUHWH�H�R GLkPHWUR�

GD�LQIORUHVFrQFLD��2V�GDGRV�DPRVWUDGRV�IRUDP�VXEPHWLGRV�D�DQiOLVH�HVWDWtVWLFD�XWLOL]DQGR�

R�WHVWH�GH�7XNH\�j�����2�FRQVyUFLR�GD�FURWDOiULD�FRP�D�EUDTXLiULD VH�DSUHVHQWRX FRPR�D�

DOWHUQDWLYD�TXH�SURSRUFLRQRX PHOKRUHV�FRQGLo}HV�GH�XPLGDGH�GR�VROR��HILFLrQFLD�QR�XVR�

GRV� UHFXUVRV� KtGULFRV� H� REWHQomR� GH�PDLRUHV� SURGXWLYLGDGHV�� 4XDQWR� DRV� VLVWHPDV� GH�

LUULJDomR�� QmR� KRXYH� GLIHUHQoD� VLJQLILFDWLYD� QD� SURGXWLYLGDGH� GD� FRXYH�IORU� HQWUH� R�

JRWHMDPHQWR�VXSHUILFLDO�H�VXEVXSHUILFLDO�

3DODYUDV�FKDYH��%UDVVLFD�ROHUDFHD��SODQWLR�QD�SDOKD��LUULJDomR�ORFDOL]DGD�
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&DXOLIORZHU��%UDVVLFD�DOHUDFHD���D�YHJHWDEOH�SODQWHG�LQ�YDULRXV�SDUWV�RI�WKH�ZRUOG��LV�DQ�

RSWLRQ�IRU�WKH�GLYHUVLILFDWLRQ�RI�IDPLO\�DJULFXOWXUH��DV�ZHOO�DV�KDYLQJ�D�KLJK�QXWULWLRQDO�

YDOXH��WKHUH�DUH�FXOWLYDUV�DGDSWHG�WR�WKH�KRWWHVW�FRQGLWLRQV�RI�WKH�\HDU�DQG�FDQ�EH�SURGXFHG�

GXULQJ� WKH�ZKROH�\HDU��7KH�REMHFWLYH�RI� WKLV�ZRUN�ZDV� WR� HYDOXDWH� WKH�SURGXFWLYLW\�RI�

FDXOLIORZHU� LQ� GLUHFW� SODQWLQJ V\VWHP� LQ� VXFFHVVLRQ� WR� GLIIHUHQW� VWUDZ� DQG� WKH� GULS�

LUULJDWLRQ� V\VWHP�� 7KH� H[SHULPHQWDO� GHVLJQ� ZDV� FRPSOHWHO\� UDQGRPL]HG� LQ� IDFWRULDO�

DUUDQJHPHQW���[���ZLWK���UHSOLFDWHV��7KH�WUHDWPHQWV�FRQVLVWHG�RI QR�WLOODJH�RQ�&URWDODULD�

�&���%UDTXLiULD��%���DQG�FRQVRUWLXP�RI�&URWDODULD�ZLWK�%UDTXLiULD �&���%��DQG�D�FRQWURO�

WUHDWPHQW�FRQGXFWHG�LQ�D�FRQYHQWLRQDO�V\VWHP��6&���WKH�LUULJDWLRQ�PHWKRG�IDFWRU�KDG�WZR�

OHYHOV�� VXUIDFH�DQG� VXEVXUIDFH�GULS� LUULJDWLRQ� V\VWHP��7KH�ZRUN�ZDV�GHYHORSHG� LQ� WZR�

VWDJHV�� LQ� WKH� ILUVW� RQH� WKH� FURSV� RI� VRLO� FRYHU�ZHUH� FXOWLYDWHG� DQG� LQ� WKH� VHFRQG�� WKH�

FXOWLYDWLRQ�RI�WKH�FDXOLIORZHU��FY��6KDURQ�VXEPLWWHG�WR�WKH�GLIIHUHQW�PRGHV�RI�LUULJDWLRQ��

(DFK�H[SHULPHQWDO�XQLW�FRQVLVWHG�RI����SODQWV��ZLWK�VSDFLQJ�RI�����P�EHWZHHQ�URZV�DQG�

����P�EHWZHHQ�SODQWV��,UULJDWLRQ�PDQDJHPHQW�ZDV�EDVHG�RQ�WHQVLRPHWU\��7KH�YDULDEOHV�

DQDO\]HG�ZHUH�IUHVK�PDVV�DQG�FRPPHUFLDO�SURGXFWLYLW\�RI�WKH�LQIORUHVFHQFH�DQG�WKH�IORUHW�

DQG�WKH�GLDPHWHU�RI�WKH�LQIORUHVFHQFH��7KH�GDWD�ZHUH�VXEPLWWHG�WR�VWDWLVWLFDO�DQDO\VLV�XVLQJ�

WKH�7XNH\�WHVW�DW�����7KH�FRQVRUWLXP�RI�&URWDODULD�ZLWK�%UDTXLDULD�SUHVHQWHG�LWVHOI�DV�WKH�

DOWHUQDWLYH�WKDW�SURYLGHG�EHWWHU�VRLO�PRLVWXUH�FRQGLWLRQV��HIILFLHQW�XVH�RI�ZDWHU�UHVRXUFHV�

DQG�KLJKHU�SURGXFWLYLW\��5HJDUGLQJ�LUULJDWLRQ�V\VWHPV��WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�

LQ�FDXOLIORZHU�SURGXFWLYLW\�EHWZHHQ�VXUIDFH�DQG�VXEVXUIDFH�GULS�

.H\�ZRUGV��%UDVVLFD�ROHUDFHD��SODQWLQJ�LQ�VWUDZ��ORFDOL]HG�LUULJDWLRQ�
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$� SURFXUD� SRU� XPD� DOLPHQWDomR� VDXGiYHO�� QXWULWLYD� H� DGHTXDGDPHQWH�

EDODQFHDGD�WHP�SURPRYLGR R�DXPHQWR�GR�FRQVXPR�H�GD SURGXomR�GH�KRUWDOLoDV�QR�PXQGR��

YLVWR�TXH�HVWDV�VmR�DV�SULQFLSDLV�IRQWHV�GH�YLWDPLQDV�H�VDLV�PLQHUDLV��'HQWUH�DV�KRUWDOLoDV�

GD� IDPtOLD�%UDVVLFDFHDH HQFRQWUD�VH�� HP�HVSHFLDO� D� FRXYH�IORU� TXH� SRVVXL� VXEVWkQFLDV�

DQWLFDUFLQRJrQLFDV H�QXWUDFrXWLFDV��58$52 HW�DO����������(VWD�p XPD�SODQWD�H[LJHQWH�HP�

UHODomR�jV�FRQGLo}HV�FOLPiWLFDV��VHQGR�RULJLQiULD�GH�UHJL}HV�GH�FOLPD�WHPSHUDGR�DPHQR�H�

ELHQDO��0217(,52 HW�DO�� �������

$WXDOPHQWH��D�SUHRFXSDomR�FRP�D�VXVWHQWDELOLGDGH�QR�TXH�VH�UHIHUH�j SUiWLFDV

DJUtFRODV GH�PDQHMR�H�FRQVHUYDomR��VmR�UHOHYDQWHV�SDUD�D�PDQXWHQomR�RX�PHOKRULD�GDV�

FDUDFWHUtVWLFDV� TXtPLFDV�� ItVLFDV� H� ELROyJLFDV� GRV� VRORV�� 1RV� ~OWLPRV� DQRV�� GLYHUVDV�

WpFQLFDV�GH�FXOWLYR�GH�KRUWDOLoDV�YrP�VHQGR�GHVHQYROYLGDV��WDO�FRPR�D�GD�FREHUWXUD�GH�

VROR�RX�³PXOFKLQJ´��TXH�p�XP�VLVWHPD�GH�SURWHomR�TXH�XWLOL]D�PDWHULDLV�SURStFLRV�SDUD�

FREULU�R�VROR��EXVFDQGR�RIHUHFHU�PHOKRUHV�FRQGLo}HV�j�SODQWD�SURWHJLGD��D�ILP�GH�PHOKRUDU�

D�SURGXWLYLGDGH�H�D�TXDOLGDGH�GDV�PHVPDV��%/,1'�H�6,/9$�),/+2���������

2V�WLSRV�GH�FREHUWXUD�YDULDP�HQWUH�PDWHULDLV�RUJkQLFRV�YHJHWDLV�H�ILOPHV�GH�

SROLHWLOHQR�SRU�H[HPSOR��VHQGR�H[SORUDGRV�FRP�YiULRV�REMHWLYRV��GHQWUH�HOHV��R�FRQWUROH�

GH�SODQWDV�LQYDVRUDV��SURWHomR�DRV�IUXWRV�HYLWDQGR�VHX�FRQWDWR�GLUHWR�FRP�R�VROR��PDLRU�

SUHFRFLGDGH�GD�FROKHLWD�H�FDSDFLGDGH�GH�LQIOXLU�GLUHWDPHQWH�VREUH�D�LQFLGrQFLD�GH�SUDJDV�

H�GRHQoDV��&$672/', HW�DO����������$OpP�GHVVHV�IDWRUHV��UHVtGXRV�FXOWXUDLV�QD�VXSHUItFLH�

GR�VROR�FRQVWLWXHP�LPSRUWDQWH�UHVHUYD�GH�QXWULHQWHV��FXMD�GLVSRQLELOL]DomR�SRGH�VHU�UiSLGD�

H� LQWHQVD� �5262/(0�HW� DO�� �������RX� OHQWD�H�JUDGXDO�� FRQIRUPH�D� LQWHUDomR�HQWUH�RV�

IDWRUHV�FOLPiWLFRV��SULQFLSDOPHQWH�SUHFLSLWDomR�SOXYLDO�H�WHPSHUDWXUD��DWLYLGDGH�PDFUR�H�

PLFURELROyJLFD�GR�VROR�H�TXDOLGDGH�H�TXDQWLGDGH�GR�UHVtGXR�YHJHWDO��$/&Æ17$5$�HW�

DO���������2/,9(,5$�HW�DO�� ������

2�XVR�GH�HVSpFLHV�IRUUDJHLUDV�FRPR�DV�GR�JrQHUR�%UDFKLDULD SDUD�D�IRUPDomR�

GH� SDOKD� WrP� GHVSHUWDGR� R� LQWHUHVVH� GH� DJULFXOWRUHV� H� SHVTXLVDGRUHV� �$3'&�� ������

%(51$5'(6�� ������ 7255(6� HW� DO��� ������ $1'5,2/,�� ������� $OpP� GD� JUDPtQHD��

OHJXPLQRVDV�FRPR�D�&URWDOiULD�HVWmR�HQWUH�DV�PDLV� UHFRPHQGDGDV�SDUD�D�XWLOL]DomR�QD�

DGXEDomR�YHUGH��5,662�HW�DO�� ������

$V�KRUWDOLoDV��QD�VXD�PDLRULD��DSUHVHQWDP�FLFOR�FXUWR���������GLDV���VLVWHPD�

UDGLFXODU� UHODWLYDPHQWH� VXSHUILFLDO� ������� FP�� H� DOWR� WHRU� GH�iJXD� QD� FRQVWLWXLomR� GDV�

SDUWHV�FRPHUFLDOL]DGDV������������7DLV�FDUDFWHUtVWLFDV�ID]HP�FRP�TXH�GHPDQGHP�VRORV�



�

IpUWHLV� H� FRP� GLVSRQLELOLGDGH� UHODWLYDPHQWH� DOWD� GH� iJXD� �0$528(//,� H� &$/%2��

������ 6HQGR� DVVLP�� p� HYLGHQWH� D JUDQGH� QHFHVVLGDGH� GD XWLOL]DomR� GH� VLVWHPDV� GH�

LUULJDomR�� DOpP� GR� FRQKHFLPHQWR� QR� TXH� GL]� UHVSHLWR� D� PHOKRUHV� IRUPDV� SDUD� R�

IRUQHFLPHQWR�DGHTXDGR�GH�iJXD�SDUD�DV�KRUWDOLoDV�HP�JHUDO��

'HVVD�IRUPD��DFUHGLWD�VH�TXH�SDUD�R�FXOWLYR�GD�FRXYH�IORU��R�XVR�GH�FREHUWXUD�

YHJHWDO�DVVRFLDGR�DR�DGHTXDGR�IRUQHFLPHQWR�GH�iJXD�YLD�LUULJDomR�SRU�JRWHMDPHQWR�SRGH�

FRQWULEXLU�SDUD�D�UHGXomR�GH�SHUGDV��DXPHQWR�GD�SURGXWLYLGDGH�H�HVWDELOLGDGH�DR�ORQJR�

GRV�DQRV��FRPSDUDGRV�DR�VLVWHPD�GH�SUHSDUR�FRQYHQFLRQDO�GR�VROR�

3RUWDQWR��R�REMHWLYR�GHVWH�WUDEDOKR�IRL�DYDOLDU�D�SURGXWLYLGDGH�GD�FRXYH�IORU�

QR SODQWLR� GLUHWR VREUH� GLIHUHQWHV� FREHUWXUDV� YHJHWDLV� FRPSDUDGR� DR� VLVWHPD�

FRQYHQFLRQDO� VHQGR� VXEPHWLGD� DRV GLIHUHQWHV� VLVWHPDV� GH� LUULJDomR� SRU� JRWHMDPHQWR�

VXSHUILFLDO�H�VXEVXSHUILFLDO���



�

�� 5(9,62�'$�/,7(5$785$

��� &XOWXUD�GD�&RXYH�IORU�H�VXD�LPSRUWkQFLD�HFRQ{PLFD

$�FRXYH�IORU��%UDVVLFD�ROHUDFHD /��YDU��ERWU\WLV /��p XPD�KRUWDOLoD�KHUEiFHD��

SHUWHQFHQWH� j� IDPtOLD�%UDVVLFDFHDH��GH�FOLPD� WHPSHUDGR�DPHQR��RULJLQiULD�GD�FRVWD�GR�

0HGLWHUUkQHR�� 'HYLGR� j� VXD� H[LJrQFLD� HP� EDL[D� WHPSHUDWXUD�� SDUD� IRUPDU� FDEHoDV�

FRPHUFLDOL]iYHLV��VHX�FXOWLYR�WRUQD�VH�UHVWULWR�D�UHJL}HV�TXH�DSUHVHQWHP WHPSHUDWXUDV�PDLV�

DPHQDV��%/$1&2 HW�DO���������),/*8(,5$��������

(VVD�p�XPD�HVSpFLH�DOyJDPD��ELHQDO��LQGLIHUHQWH�DR�IRWRSHUtRGR��TXH�H[LJH�IULR�

SDUD� SDVVDU� GR� HVWiGLR� YHJHWDWLYR� SDUD� R� UHSURGXWLYR�� $� WHPSHUDWXUD� p� R� IDWRU�

DJURFOLPiWLFR�PDLV�OLPLWDQWH SDUD�R�VHX�GHVHQYROYLPHQWR��6XDV�SULQFLSDLV�FDUDFWHUtVWLFDV�

PRUIROyJLFDV�VmR��DV�UDt]HV�VH�FRQFHQWUDP�QRV�SULPHLURV�������FP�GH�SURIXQGLGDGH��VXDV�

IROKDV�VmR�DORQJDGDV�GH�OLPER�HOtSWLFR��D�LQIORUHVFrQFLD��FDEHoD��VH�GHVHQYROYH�VREUH�XP�

FDXOH� FXUWR� H� VmR� IRUPDGDV� D� SDUWLU� GR� FRQMXQWR� GH� SULPyUGLRV� IORUDLV�� VHQGR� HVWHV�

WUDQVIRUPDGRV��SRVWHULRUPHQWH��HP�ERW}HV�IORUDLV��GH�FRUHV�EUDQFD��FUHPH��DPDUHOD��UR[D�

H�YHUGH�� D� IORU�TXDWUR� VpSDODV� H�TXDWUR�SpWDODV��RV� HVWDPHV� VmR�HP�Q~PHUR�GH� VHLV�� DV�

DQWHUDV�HVWmR�UHFHSWLYDV�VRPHQWH�DR�VH�DSUR[LPDU�GD�DEHUWXUD�GD�IORU��R�IUXWR�p�XPD�VtOLTXD�

FRP�Q~PHUR�GH�VHPHQWHV�YDULDQGR�HQWUH�GH]�D�WULQWD��HP�FRQGLo}HV�QRUPDLV�GH�IRUPDomR�

�0$<�HW�DO���������),/*8(,5$��������

6RE� FRQGLo}HV� IDYRUiYHLV� j� FRXYH�IORU�� VHX� FUHVFLPHQWR� H� R� VHX�

GHVHQYROYLPHQWR�SRGHP�VHU�GLYLGLGRV�HP�TXDWURV�HVWiGLRV��R�SULPHLUR��GH���D����GLDV��

FRPSUHHQGH�R�FUHVFLPHQWR�LQLFLDO�DSyV�D�HPHUJrQFLD�GDV�SOkQWXODV�DWp�D�HPLVVmR�GH���D���

IROKDV�GHILQLWLYDV��R�VHJXQGR�HVWiGLR��GH����D����GLDV��RFRUUH�D�IDVH�GH�H[SDQVmR�GDV�IROKDV�

H[WHUQDV�� R� WHUFHLUR� HVWiGLR�� GH� ��� D� ��� GLDV�� FDUDFWHUL]D�VH� SHOD� GLIHUHQFLDomR� H� R�

GHVHQYROYLPHQWR�GRV�SULPyUGLRV�IORUDLV�H�GDV�IROKDV�H[WHUQDV��1R�TXDUWR�HVWiGLR��GH����D�

����GLDV��RFRUUH�R�GHVHQYROYLPHQWR�GD�LQIORUHVFrQFLD��0$<�HW�DO���������

$�³FDEHoD´��SDUWH�FRPHVWtYHO�GD�SODQWD��p�XP�FRQMXQWR�GH�SULPyUGLRV�IORUDLV�

TXH�DSUHVHQWD�WRQDOLGDGHV�GH�FRORUDomR�YDULDQGR�GH�EUDQFR�D�DPDUHODGR��(VVHV�SULPyUGLRV�

IORUDLV�WUDQVIRUPDP�VH��SRVWHULRUPHQWH��HP�ERW}HV�IORUDLV��2�WDPDQKR�GD�FDEHoD�GHSHQGH�

GR�GHVHQYROYLPHQWR�GD�SODQWD�H�GD�WHPSHUDWXUD��TXH�DWXD�GLIHUHQWHPHQWH�HP�FDGD�FXOWLYDU��

e� WDPEpP� XP� DVSHFWR� LPSRUWDQWH� QD� FRPHUFLDOL]DomR� H� QD� SURGXomR� GH� VHPHQWHV� GD�

FRXYH�IORU��XPD�YH]�TXH�FDGD�SULPyUGLR�IORUDO�WUDQVIRUPD�VH�HP�XPD�IORU��7$.$=$.,��

������
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e�XPD�ROHUtFROD�PXLWR�FRQVXPLGD�H�DSUHFLDGD�QR�PXQGR�WRGR��'R�SRQWR�GH�

YLVWD�QXWULFLRQDO��DSUHVHQWD�HOHYDGRV�WHRUHV�GH�YLWDPLQD�&�WRWDO��VXSHULRU�DR�GRV�FLWUXV��

ULFD� HP�FiOFLR�� IHUUR����FDURWHQR��YLWDPLQDV�%��H�%��� IyVIRUR�H� FRPSRVWRV� VXOIXUDGRV��

UHVSRQViYHLV�SHOD�SXQJrQFLD�FDUDFWHUtVWLFD�GDV�EUiVVLFDV�DSyV�FR]LPHQWR��&$59$/+2��

������6$1726��������

1R�%UDVLO��D�FRXYH�IORU�p�PDLV�FXOWLYDGD�QRV�(VWDGRV�GH�6mR�3DXOR��5LR�GH�

-DQHLUR��5LR�*UDQGH�GR�6XO��0LQDV�*HUDLV��3DUDQi�H�6DQWD�&DWDULQD��6,/9$�HW�DO���������

$V�SULQFLSDLV�UHJL}HV�SURGXWRUDV�VmR��,EL~QD��3RUWR�)HOL]��,WDWLED��-DULQ~�H�6RURFDED��HP�

6mR�3DXOR��&DUDQGDt�H�%DUEDFHQD��HP�0LQDV�*HUDLV��6mR�-RVp�GRV�3LQKDLV��&RORPER�H�

/RQGULQD�� QR� 3DUDQi�� &D[LDV� GR� 6XO�� QR� 5LR� *UDQGH� GR� 6XO�� 7HUHVySROLV�� QR� 5LR� GH�

-DQHLUR��9HQGD�1RYD�GRV�,PLJUDQWHV��QR�(VSLULWR�6DQWR�H�-DJXDTXDUD��QD�%DKLD��0$<�HW�

DO���������

��� 3ODQWLR�'LUHWR�H�,UULJDomR

2�SODQWLR�GLUHWR� LPSOLFD�HP�VHT�rQFLDV H� URWDo}HV�GH�FXOWXUDV��RX�FXOWXUDV�

LQWHUFDODUHV�HP�iUHDV�GH�FXOWLYR�SHUHQHV��FRP�VXDV�FRPSOHPHQWDULGDGHV�H�VLQHUJLVPRV��

SDUD�UHFLFODJHP�GH�QXWULHQWHV�H�IRUPDomR�GH�SDOKD��DEDQGRQDQGR�VH�DV�SUiWLFDV�GH�DUDomR��

JUDGDJHP�H�FDSLQD�PHFkQLFD��DGXEDQGR�VH�H�SODQWDQGR�VH�DV�VHPHQWHV�RX�PXGDV��FRP�R�

PtQLPR�SRVVtYHO�GH�LQWHUIHUrQFLD�QHVVH�VROR�H�QD�SDOKDGD�GH�FREHUWXUD��6$7851,12��

������

$�DGRomR�GHVWD�SUiWLFD�WUD]�LQ~PHURV�EHQHItFLRV�DR�VROR��WDLV�FRPR�UHGXomR�

GH� WHPSHUDWXUD� H� GH� HYDSRUDomR� GD� iJXD� GR� VROR�� DXPHQWR� GD� FDSDFLGDGH� GH�

DUPD]HQDPHQWR�H�LQILOWUDomR��DXPHQWR�GD�SRURVLGDGH�H�GR�WDPDQKR�GH�DJUHJDGRV��$OpP�

GHVVHV� IDWRUHV��D�SDOKDGD�QD� VXSHUItFLH�GR� VROR� WDPEpP� WUD]� LPSRUWDQWHV�EHQHItFLRV� DR�

DPELHQWH��FRPR�D�UHGXomR�GDV�SHUGDV�GH�VROR�SRU�HURVmR��GLPLQXLomR�GRV�LPSDFWRV�GDV�

JRWDV�GH�FKXYD��SURWHJHQGR�RV�VRORV�FRQWUD�D�FRPSDFWDomR�H�D�GHJUDGDomR��HVWDELOL]DomR�

GD�WHPSHUDWXUD�H�GD�XPLGDGH�GR�VROR�IDYRUHFHQGR�VXD�DWLYLGDGH�ELROyJLFD��PHOKRUDQGR�D�

&7&�� FRQVHT�HQWHPHQWH� PHOKRUDQGR� VXD� IHUWLOLGDGH�� DWXDQGR� FRPR� UHFLFODGRU� GH�

QXWULHQWHV��6$7851,12�H�/$1'(56��������

2� FRQFHLWR� GH� SODQWDV� GH� FREHUWXUD� IRL� GLIXQGLGR� D� SDUWLU� GD� LQWURGXomR� H�

FRQVROLGDomR�GR�63'��FRP�D�ILQDOLGDGH�GH�PDQWHU�RV�UHVtGXRV�GDV�HVSpFLHV�HP�VXSHUItFLH��

DWXDQGR� QD� SURWHomR� H� PHOKRULD� GDV� FDUDFWHUtVWLFDV� GR� VROR� DR� ORQJR� GR� WHPSR�



�

�&$59$/+2� H� $0$%,/(�� ������� 'HQWUH� DV� HVSpFLHV� YHJHWDLV�� WHP� VH� GHVWDFDGR�

FXOWXUDV�FRPR�JUDPtQHDV�GR�JrQHUR�%UDFKLDULD H�OHJXPLQRVDV�GR�JrQHUR &URWDODULD��

$V� IRUUDJHLUDV� �%UDFKLDULD VSS��� VmR�PXLWR� UHVLVWHQWHV� DR�GpILFLW�KtGULFR�� H�

SRVVXL� JUDQGH� SURGXomR� GH�PDVVD� DWLQJLQGR� DFLPD� GH� ���0J� KD�� �3$&+(&2� HW� DO���

�������(VWXGRV�PRVWUDP�TXH�DV�EUDTXLiULDV�DSUHVHQWDP�JUDQGH�SRWHQFLDO�GH�IRUQHFLPHQWR�

GH� FDUERQR� DR� VROR�� SRU� DSUHVHQWDUHP� JUDQGH� DGLomR� GH� UHVtGXRV� YHJHWDLV� H� VLVWHPD

UDGLFXODU�H[WHQVR�TXH�p�FRQVWDQWHPHQWH�UHQRYDGR��6,/9$�H�0,(/1,&=8.���������

$�EUDTXLiULD�VH�GHVWDFD�SHOD�H[FHOHQWH�DGDSWDomR�D�VRORV�GH�EDL[D�IHUWLOLGDGH��

H�SRVVXHP�DOWR�YROXPH�GH�UDL]��PHOKRUDQGR�D�SRURVLGDGH�H�DJUHJDomR�GR�VROR��$�PDLRU�

OLPLWDQWH� GDV� SDOKDV�� XPD� YH]� PDQHMDGD�� p� D� UDSLGH]� FRP� TXH� D� PDVVD� YHJHWDO� VH�

GHVFRPS}H��7,0266,�HW�DO���������

-i�D�FURWDOiULD��SHUWHQFHQWH�j�IDPtOLD�)DEDFHDH��SRVVXL�HOHYDGD�SURGXomR�GH�

PDVVD� DOFDQoDQGR� DFLPD� GH� ��0J� KD�� H� JUDQGH� FDSDFLGDGH� GH� IRUQHFHU� QLWURJrQLR� D�

FXOWXUD� VXFHVVRUD� �0$7+(,6� HW� DO��� ������� &RQWXGR�� HVVD� HVSpFLH� SURSRUFLRQD� EDL[D�

UHODomR� &�1� H� SRGHP� DSUHVHQWDP� UiSLGD� SHUFD� GH� PDVVD�� VH� GHFRPSRQGR� PDLV�

UDSLGDPHQWH �7(,;(,5$�HW�DO���������

-XQWDPHQWH�FRP�HVVH�VLVWHPD�GH�PDQHMR�GH�SDOKDGD�HP�FREHUWXUD��Ki�DLQGD�D�

JUDQGH�QHFHVVLGDGH�GH�IRUQHFLPHQWR�DGHTXDGR�GH�iJXD�SDUD�D�FXOWXUD�HP�TXHVWmR��)DWR�

HVVH�TXH�SRGH�VHU�YLDELOL]DGR�FRP�XWLOL]DomR�GH�VLVWHPDV�GH� LUULJDomR�� 2V�VLVWHPDV�GH�

LUULJDomR�QmR�DSUHVHQWDP�RV�PHVPRV�GHVHPSHQKRV�RSHUDFLRQDLV��SRU�LVVR��GXUDQWH�R�FLFOR�

GH�XPD�FXOWXUD�� DV� OkPLQDV�GH�iJXD�DSOLFDGDV�SRU�GLIHUHQWHV� VLVWHPDV��JHUDOPHQWH�� VmR�

GLIHUHQWHV �*(,6(1+2))�HW�DO��������� $OJXQV�PpWRGRV�GH�LUULJDomR��FRPR�R�VXSHUILFLDO�

H�VXEVXSHUILFLDO�DLQGD�QmR�IRUDP�HVWXGDGRV�TXDQWR�j�YLDELOLGDGH DR�FXOWLYR�GD�FRXYH�IORU�

8P�VLVWHPD�GH� LUULJDomR� ORFDOL]DGR�SRU JRWHMDPHQWR VXSHUILFLDO�GLVWULEXL� D�

iJXD�OHQWD�H�GLUHWDPHQWH�QD�]RQD�UDGLFXODU��XWLOL]DQGR�PDQJXHLUDV�IOH[tYHLV�GH�SROLHWLOHQR��

FRP�HPLVVRUHV�RX�JRWHMDGRUHV�LQFRUSRUDGRV�HP�OLQKD��TXH�VH�HVWHQGH�DR�ORQJR�GDV�OLQKDV�

GDV� SODQWDV�� 1XP� VLVWHPD� EHP� SODQHMDGR�� HVVHV� HPLVVRUHV� DSOLFDP� D� iJXD� FRP�

XQLIRUPLGDGH� HP� WRGR� R� FDPSR� �/21*�� ������ $� LUULJDomR� SRU� JRWHMDPHQWR�

VXEVXSHUILFLDO�LQFUHPHQWD�D�HILFLrQFLD�GR�XVR�GD�iJXD��1HVVH�VLVWHPD��D�DSOLFDomR�GH�iJXD�

p�UHDOL]DGD�SRU�JRWHMDGRUHV�HQWHUUDGRV�ORJR�DEDL[R�GR�VLVWHPD�UDGLFXODU��SUy[LPRV�j�UHJLmR�

H[SORUDGD� SHODV� UDt]HV�� VHP�TXH� KDMD� R�PROKDPHQWR� GD� VXSHUItFLH�� FRQVHTXHQWHPHQWH��

FRPR�DSOLFD�YROXPHV�GH�iJXD�SUy[LPRV�DR�UHTXHULPHQWR�GLiULR�GD�FXOWXUD��VH�WRUQD�PDLV�

HILFLHQWH� H� FRP�PHQRV� FRQVXPR� GRV� UHFXUVRV� KtGULFRV� GR� TXH� RV� RXWURV� VLVWHPDV� GH�

LUULJDomR��7(67(=/$)��������
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�� 0$7(5,$,6 (�0e72'26

��� &DUDFWHUL]DomR�GD�iUHD�H[SHULPHQWDO

2 SUHVHQWH� WUDEDOKR� IRL� FRQGX]LGR QD� iUHD� H[SHULPHQWDO� GH� LUULJDomR� QD

)DFXOGDGH�GH�&LrQFLDV�$JUiULDV��)&$���SHUWHQFHQWH�j�8QLYHUVLGDGH�)HGHUDO�GD�*UDQGH�

'RXUDGRV��8)*'��XQLGDGH�,,��ORFDOL]DGD�HP�'RXUDGRV��0DWR�*URVVR�GR�6XO��VLWXDGD�D�

������
���

�GH�ODWLWXGH�VXO�H�D�������
���

�GH�ORQJLWXGH�RHVWH� 2�FOLPD�GD�UHJLmR�FODVVLILFDGR�

SHOR�VLVWHPD�LQWHUQDFLRQDO�GH�.|HSSHQ�p�GR�WLSR�&ZD��WHPSHUDWXUDV�Pi[LPDV�GXUDQWH�RV�

PHVHV�GH�GH]HPEUR�H�MDQHLUR�H�DV�WHPSHUDWXUDV�PtQLPDV�HQWUH�PDLR�H�DJRVWR��),(7=�H�

),6&+��������

'RXUDGRV� HVWi� LQVHULGR� QD� PLFUREDFLD� GR� ULR� 'RXUDGRV�� $� PLFUREDFLD�

DSUHVHQWD�SDUD�RV�PHVHV�GH�PDUoR��DEULO��PDLR�H�MXQKR��PHVHV�GH�FRQGXomR�GR�H[SHULPHQWR�

HP�FDPSR��D�SUHFLSLWDomR�PpGLD�PHQVDO�GH���������������������H����PP��UHVSHFWLYDPHQWH��

$VVLP� FRPR� D� HYDSRWUDQVSLUDomR�� TXH� SDUD� RV� PHVHV� GH� FRQGXomR� GR� H[SHULPHQWR�

FRUUHVSRQGH�D�������������������H������PP��UHVSHFWLYDPHQWH���$5$,�HW�DO���������

2� VROR� GD� iUHD� IRL� GHVFULWR� FRPR� /DWRVVROR� 9HUPHOKR� GLVWURIpULFR�� FRP�

WH[WXUD� PXLWR� DUJLORVD�� DSUHVHQWD� DV� VHJXLQWHV� FDUDFWHUtVWLFDV�� DOWD� SURIXQGLGDGH��

DFHQWXDGDPHQWH�RX�IRUWHPHQWH�GUHQDGR��PXLWR�SRURVR�H�SHUPHiYHO�GHYLGR�j�VXD�HVWUXWXUD�

JUDQXODU��+(,' HW�DO���������

��� $QiOLVHV�GH�6ROR

)RUDP� UHDOL]DGDV� DQiOLVHV� ItVLFDV� H� TXtPLFDV� GR� VROR� DQWHV� H� GHSRLV� GD�

LPSODQWDomR�GDV�FXOWXUDV�GH�FREHUWXUDV�

����� $QiOLVHV�ItVLFDV

$�FXUYD�GH�UHWHQomR�GH�iJXD�QR�VROR�IRL�GHWHUPLQDGD�QR ODERUDWyULR�GH�ItVLFD�

GR�VROR��D�SDUWLU�GH����DPRVWUDV�GHIRUPDGDV�FROHWDGDV�HP�YiULDV�SDUWHV�GD�iUHD�GR�HQVDLR�

QD�FDPDGD�GH���D������P�GH�SURIXQGLGDGH��2V�SRQWRV�GH�EDL[D�WHQVmR����������H����N3D��

IRUDP� GHWHUPLQDGRV� QR� IXQLO� GH� +DLQHV� XVDQGR�VH� XPD� DPRVWUD� VDWXUDGD� HP� FRQWDWR�

KLGUiXOLFR�FRP�D�SODFD�SRURVD��PDQWHQGR�VH�R�QtYHO�GR� WXER� IOH[tYHO� D�XPD�DOWXUD�XP�



�

SRXFR� VXSHULRU� j� GD� DPRVWUD� H� RV� GH� DOWD� WHQVmR� ����� ����� ���� H� ����� N3D�� IRUDP�

GHWHUPLQDGRV�QR�H[WUDWRU�GH�5LFKDUGV�

8WLOL]DQGR�R�SURJUDPD�6:5&��'285$'2�1(72�HW�DO����������IRL�JHUDGD�D�

HTXDomR��DMXVWDGD�VHJXQGR�PRGHOR�SURSRVWR�SRU�YDQ�*HQXFKWHQ���������TXH�GHVFUHYH�R�

FRPSRUWDPHQWR�GD�XPLGDGH�GR�VROR��FP� FP����HP�UHODomR�D�WHQVmR�GH�iJXD�GR�VROR��N3D��

�(TXDomR������$�HTXDomR�DMXVWDGD�D�SDUWLU�GRV�GDGRV�IRUQHFLGRV�SHOD�DQiOLVH�GR�VROR�p�

DSUHVHQWDGD�QD�(TXDomR�����$�FXUYD�GH�UHWHQomR�GH�iJXD�QR�VROR�REWHYH�XP�FRHILFLHQWH�

GH�GHWHUPLQDomR��5���GH�������)LJXUD����

șD �șU �
șV � șU
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(P�TXH�

șD ±

șU ±

șV ±

8PLGDGH�DWXDO�GR�VROR�FRP�EDVH�YROXPpWULFD �FP� FP����

șU p�D�XPLGDGH�YROXPpWULFD�UHVLGXDO�GD�iJXD�QR�VROR��FP� FP���

șV p�D�XPLGDGH�YROXPpWULFD�VDWXUDGD�GD�iJXD�QR�VROR �FP� FP���

ȌP ± 7HQVmR�GH�iJXD�QR�VROR��N3D��
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���

����

�����
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8PLGDGH�YROXPpWULFD��FP� FP���
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�$�

)LJXUD����&XUYD�GH�UHWHQomR�GD�iJXD�QR�VROR�JHUDGD�XWLOL]DQGR�R�
PRGHOR�GH�YDQ�*HQXFKWHQ��������



�

����� $QiOLVH�TXtPLFD

3DUD�GHWHUPLQDomR�GDV�FDUDFWHUtVWLFDV�TXtPLFDV�GR�VROR��IRUDP�FROHWDGDV����

VXE� DPRVWUDV� FRPSRVWDV� QD� FDPDGD� GH� �� D� ����� P� GH� SURIXQGLGDGH� QD� iUHD� GR�

H[SHULPHQWR�� ��� GLDV� DQWHV� GD� VHPHDGXUD� GDV� SODQWDV� GH� FREHUWXUD�� 1D� 7DEHOD� �� VmR�

DSUHVHQWDGRV�RV�UHVXOWDGRV�GD�SULPHLUD�DQiOLVH�GH�VROR��&RP�HVWD�DQiOLVH�SUHYLD�SRGH�VH�

FRUULJLU�R�S+�DQWHV�GD�LPSODQWDomR�GDV�HVSpFLHV�GH�FREHUWXUD�

7DEHOD� �� 5HVXOWDGR� GD� DQiOLVH� TXtPLFD� GR� VROR� SUpYLD D� LPSODQWDomR� GDV� HVSpFLHV�
XWLOL]DGDV�QR�H[SHULPHQWR��'RXUDGRV � 06� �����
3URI� S+ 0��2 3UHVLQD +���$O . &D 0J 1 9

�FP� &D&O� J�NJ�� PJ�GP�� FPROF GP�� ��� ���

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

$SyV�R�GHVHQYROYLPHQWR�YHJHWDWLYR�GDV�SODQWDV�GH�FREHUWXUD��IRL�UHDOL]DGD�D�

URoDGD� GDV� PHVPDV H� R UHYROYLPHQWR GR� VROR� IRL� UHDOL]DGR� QD� iUHD� GR� VLVWHPD�

FRQYHQFLRQDO�� )RUDP� FROHWDGDV� ��� VXE�DPRVWUDV� SRU FDGD�PDQHMR� GR� VROR� �EUDTXLiULD��

FURWDOiULD��FRQVyUFLR�H�FRQYHQFLRQDO� QD�FDPDGD�GH���D������P�GH�SURIXQGLGDGH�QD�iUHD�

GR�H[SHULPHQWR��7DEHOD�����

7DEHOD��� 5HVXOWDGR�GD�DQiOLVH�TXtPLFD�GR�VROR�QD�SURIXQGLGDGH�GH���± �����P�QR�VLVWHPD�

FRQYHQFLRQDO� H� SODQWLR� GLUHWR�� SRVWHULRU� j� LPSODQWDomR� GDV� HVSpFLHV� XWLOL]DGDV� QR�

H[SHULPHQWR��'RXUDGRV�� 06� �����

&REHUWXUD
S+ 0��2 3UHVLQD +���$O . &D 0J 1 9

&D&O� J�NJ PJ�GP� FPROF GP�� ��� ���
&RQYHQFLRQDO ��� ���� ��� ��� ���� � ��� ���� ��

&RQVyUFLR��&�%� � �� ��� ��� ���� ��� ��� ���� ��

%UDTXLiULD ��� ���� ��� ��� ���� ��� ��� ���� ��

&URWDOiULD ��� ���� ��� ��� ���� ��� ��� ���� ��

��� 'HOLQHDPHQWR�H[SHULPHQWDO

2�GHOLQHDPHQWR�GH�WUDWDPHQWRV�XWLOL]DGR�IRL�XP�DUUDQMR�IDWRULDO��GLVWULEXtGDV�

HP�XP�GHOLQHDPHQWR�H[SHULPHQWDO�GH EORFRV LQWHLUDPHQWH FDVXDOL]DGRV��',&��RQGH�DV�

YDULiYHLV� WHVWDGDV� IRUDP� GLIHUHQWHV� PDQHMRV� GR� VROR H� R� VLVWHPD� GH LUULJDomR� SRU



�

JRWHMDPHQWR��2�FXOWLYR�GD�FRXYH�IORU�IRL�UHDOL]DGR HP�TXDWUR�GLIHUHQWHV�WLSRV GH�PDQHMR��

VHQGR� XP� HP� VLVWHPD� FRQYHQFLRQDO� H� RV� RXWURV� WUrV� HP�SODQWLR� GLUHWR� FRP�GLIHUHQWHV�

FREHUWXUDV��

$V�SODQWDV�GH�FREHUWXUDV�XWLOL]DGDV�IRUDP�%UDTXLiULD�UX]L]LHQVLV��&URWDODULD

RFKUROHXFD��H�R�FRQVyUFLR GD %UDTXLiULD�UX]L]LHQVLV FRP�&URWDODULD RFKUROHXFD� 4XDQWR�

j�LUULJDomR��XP�GRV�PpWRGRV�IRL�R�XVR�GH ILWDV�JRWHMDGRUDV�VXSHUILFLDOPHQWH��*RWHMDPHQWR�

VXSHUILFLDO��H�R RXWUR HQWHUUDGR��*RWHMDPHQWR�VXEVXSHUILFLDO���2�H[SHULPHQWR�DEUDQJHX ��

WUDWDPHQWRV�H���UHSHWLo}HV��WRWDOL]DQGR����XQLGDGHV�H[SHULPHQWDLV �7DEHOD����

7DEHOD��� 7UDWDPHQWRV�GHILQLGRV�QR�DUUDQMR�IDWRULDO��'RXUDGRV � 06�������

7UDW� 'HVFULomR
&Y6 &RQYHQFLRQDO�FRP�JRWHMDPHQWR�VXSHUILFLDO�
&Y( &RQYHQFLRQDO�FRP�JRWHMDPHQWR�VXEVXSHUILFLDO��
%U6 %UDTXLiULD�FRP�JRWHMDPHQWR�VXSHUILFLDO�
%U( %UDTXLiULD�FRP�JRWHMDPHQWR�VXEVXSHUILFLDO�
&U6 &URWDOiULD FRP�JRWHMDPHQWR�VXSHUILFLDO�
&U( &URWDOiULD FRP�JRWHMDPHQWR�VXEVXSHUILFLDO�
&R6 &RQVyUFLR FRP�JRWHMDPHQWR�VXSHUILFLDO�
&R( &RQVyUFLR FRP�JRWHMDPHQWR�VXEVXSHUILFLDO�

&DGD�SDUFHOD�IRL�FRQVWLWXtGD�SRU����SODQWDV��HVSDoDGDV GH������P�HQWUH�OLQKDV�

H������P�HQWUH�SODQWDV��DUUDQMDGDV�HP�OLQKDV�VLPSOHV�� IRUPDQGR�XP�HVWDQGH�GH��������

SODQWDV�KD����6HQGR�DVVLP��D iUHD�GD�SDUFHOD�IRL�GH ��P���VHQGR�����P�GH�FRPSULPHQWR�H�

����P�GH�ODUJXUD��H�D�iUHD�~WLO�IRL�IRUPDGD SHODV�GXDV�OLQKDV�FHQWUDLV GH�SODQWLR��DV�GXDV�

SODQWDV� GH� FDGD� H[WUHPLGDGH� IRUDP� FRQVLGHUDGDV� ERUGDGXUDV�� UHVXOWDQGR HP� �� SODQWDV�

~WHLV�TXH�IRUDP�XWLOL]DGDV�SDUD�D�DYDOLDomR�
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��� &URTXL�GD�iUHD�H[SHULPHQWDO

����P ��P ����P ����P ����P ����P ����P ����P ����P

&R( 5� &R6 5� &U( 5� &U6 5� %U6 5� %U( 5� &Y6 5� &Y( 5�

��
��
P

&R( 5� &R6 5� &U6 5� &U( 5� %U6 5� %U( 5� &Y6 5� &Y( 5�

��
��
P

&R6 5� &R( 5� &U( 5� &U6 5� %U6 5� %U( 5� &Y( 5� &Y6 5�

��
��
P

&R( 5� &R6 5� &U6 5� &U( 5� %U( 5� %U6 5� &Y( 5� &Y6 5�

��
��
P

��� &RQGXomR�GDV�FXOWXUDV

2�H[SHULPHQWR�IRL�GHVHQYROYLGR�HP�GXDV�HWDSDV��D�SULPHLUD�HWDSD�FRQVWLWXLX�

D� LPSODQWDomR�GDV�HVSpFLHV�GH�FREHUWXUD�H�D�VHJXQGD�HWDSD�QD�FRQGXomR�GD�FXOWXUD�GH�

FRXYH�IORU�QRV�GLIHUHQWHV�WUDWDPHQWRV�

����� &RQGXomR�GDV�HVSpFLHV�GH�FREHUWXUD

8P�SHUtRGR�GH����GLDV DQWHV�GD�VHPHDGXUD�GDV�HVSpFLHV�IRL�IHLWR�D�DSOLFDomR�

GH�FRUUHWLYRV�GH�DFRUGR�FRP�D�UHFRPHQGDomR�GD�DQiOLVH�GH�VROR��$�VHPHDGXUD�GDV�SODQWDV�

GH�FREHUWXUD��%UDTXLiULD �%UDTXLiULD�UX]L]LHQVLV�� &URWDOiULD �&URWDOiULD RFKUROHXFD� H�R�

FRQVyUFLR HQWUH� DV�GXDV�HVSpFLHV� IRUDP� UHDOL]DGDV QR�GLD����GH�RXWXEUR�GH������ FRP�

HVSDoDPHQWR� GH� ����� P� HQWUH� OLQKDV�� FRQWHQGR� DSUR[LPDGDPHQWH� ��� SODQWDV� P��� 1D�

FRQVRUFLDomR�GDV�HVSpFLHV��DV�PHVPDV� IRUDP�GLVSRVWDV�LQWHUFDODGDPHQWH�FRP�D�PHVPD�

GHQVLGDGH �1e632/,�HW�DO����������1mR�IRL�UHDOL]DGD�QHQKXPD�DGXEDomR�TXtPLFD�QHVVD�

HWDSD��WHQGR�VLGR�UHDOL]DGDV�DSHQDV�FDSLQDV�GH�IRUPD�PDQXDO�SDUD�D�HOLPLQDomR�GH�SODQWDV

LQYDVRUDV�

$RV�����GLDV�DSyV�D�VHPHDGXUD�GDV�HVSpFLHV�GH�FREHUWXUD��DV�SODQWDV�IRUDP�

URoDGDV��UHQWH�DR�VROR��FRP�D�XWLOL]DomR�GH�XPD�URoDGHLUD�PHFkQLFD��3$'29$1���������

,VVR�VH�GHX�QR�PRPHQWR�HP�TXH�DV�SODQWDV�GH�FURWDOiULD �&URWDOiULD RFKUROHXFD� LQLFLDUDP�

R�IORUHVFLPHQWR�H�D�EUDTXLiULD �%UDFKLDULD�UX]L]LHQVLV��HVWDYDP�QD�IDVH�GH�JUmR�OHLWRVR��



��

$QWHV�GD� FDSLQD�� IRL� UHDOL]DGR R GHVVHFDPHQWR�TXtPLFR�GD� EUDTXLiULD� H�GR�

FRQVyUFLR �%�&��FRP�5RXQGXS������PO�GH�LQJUHGLHQWH�DWLYR�SRU����/ GH�iJXD�� 2�SUHSDUR�

GH�VROR�QR�VLVWHPD�FRQYHQFLRQDO�FRQVLVWLX�GH�XPD�VXEVRODJHP�H�JUDGDJHP�UHDOL]DGR�QR�

PHVPR�GLD�GD�URoDJHP�GDV�SODQWDV�GH�FREHUWXUD�QRV�RXWURV�WUDWDPHQWRV��

����� )RUPDomR�H�LPSODQWDomR�GDV�PXGDV GD�FRXYH�IORU

$V�PXGDV�GH�FRXYH�IORU�IRUDP�IRUPDGDV�HP�EDQGHMDV�GH�LVRSRU�GH�����FpOXODV�

SUHHQFKLGDV�FRP�VXEVWUDWR�FRPHUFLDO�H� FRQGX]LGDV�HP�DPELHQWH�SURWHJLGR��2�FXOWLYDU�

XWLOL]DGR�IRL D�6KDURQ��UHFRPHQGDGD�SDUD�SODQWLR�R�DQR�WRGR��$SyV����GLDV�GR�VHPHLR��

TXDQGR�DV�SODQWDV� DWLQJLUDP�R� tQGLFH�GH� WUDQVSODQWH�H� DSUHVHQWDYDP�GH�TXDWUR�D�FLQFR�

IROKDV�GHILQLWLYDV��HVWDV�IRUDP�WUDQVSODQWDGDV�SDUD�D�iUHD�SUHYLDPHQWH�SUHSDUDGD�

2V�WUDQVSODQWHV�GDV�PXGDV�GH�FRXYH�IORU�IRUDP�IHLWRV�HP�FRYDV�FRP�GLkPHWUR�

DSUR[LPDGR� GH� ����� D� �����P� H� SURIXQGLGDGH� GH� ����� P�� R� VLVWHPD� GH� LUULJDomR� IRL�

LQVWDODGR�SUHYLDPHQWH�DR�WUDQVSODQWH��

��� 3UiWLFDV�FXOWXUDLV

������$GXEDomR

1R�GLD� ��� GH�PDUoR� GH� ������ VHWH� GLDV� DQWHV� GR� WUDQVSODQWH�� IRL� UHDOL]DGD�

DGXEDomR�GH�SODQWLR�FRP�����NJ�KD���GH�1�QD�IRUPD�GH�XUpLD������NJ�KD�� GH�3�2��QD�IRUPD�

GH�VXSHUIRVIDWR�VLPSOHV��H�����NJ�KD�� GH�.�2�QD�IRUPD�GH�FORUHWR�GH�SRWiVVLR��$OpP�GD�

DGXEDomR�TXtPLFD�� IH]�VH�D�RUJkQLFD�FRP�����J�GH�VXEVWUDWR�FRPHUFLDO�%LRSODQW�� SRU�

FRYD��

$RV� ���� ��� H� ��� GLDV� DSyV� R� WUDQVSODQWH�� IRUDP� UHDOL]DGDV� DGXEDo}HV� GH�

FREHUWXUD�FRQIRUPH�7UDQL�HW�DO����������DSOLFDQGR�VH������������H������GD�TXDQWLGDGH�

WRWDO�GH�DGXERV�GH�FREHUWXUD������H�����NJ�KD�� GH�1�H�.�2�UHVSHFWLYDPHQWH��

&RP�R�REMHWLYR�GH�SUHYHQLU�VLQWRPDV�GH�GHILFLrQFLDV�QXWULFLRQDLV��UHDOL]DUDP�

VH� WDPEpP��D�FDGD�VHWH�GLDV��D�SDUWLU�GD�VHJXQGD�VHPDQD�DSyV�R� WUDQVSODQWH��DGXEDomR�

IROLDU� HP� FREHUWXUD�� FRP� R� IHUWLOL]DQWH� )++)� )UXWDV� H� +RUWDOLoDV� GD� +HULQJHU��� FXMD�

FRPSRVLomR�p������1� ����3������.�����0J������6��������%��������&X��������)H��

������0Q��������0R�H������=Q������J�/����



��

����� &RQWUROH�GH�SODQWDV�GDQLQKDV�H�DPRQWRD

2� FRQWUROH� GH� SODQWDV� GDQLQKDV� IRL� UHDOL]DGR� FRP� HQ[DGD� QD� HQWUHOLQKD� H�

PDQXDOPHQWH�HP�RFDVL}HV�TXH�DV�SODQWDV�LQYDVRUDV�ILFDYDP�SHUWR�GDV�PXGDV�GH�FRXYH�

IORU��2EVHUYRX�VH�XPD�GLIHUHQoD�LPSRUWDQWH�QR�Q~PHUR�GH�FDSLQDV�VHQGR�TXH�QR�VLVWHPD�

FRQYHQFLRQDO�IRUDP�UHDOL]DGDV�TXDWUR�FDSLQDV�H�QR�SODQWLR�GLUHWR�QDV�GLIHUHQWHV�SDOKDGDV�

XWLOL]DGDV�UHDOL]RX�VH�XPD�FDSLQD�DR�ORQJR�GR�FXOWLYR�

$PRQWRDV IRUDP�UHDOL]DGDV��YLVDQGR�PHOKRUDU�R�HVWDEHOHFLPHQWR�GDV�SODQWDV�

QD�iUHD��SRLV��QR�SHUtRGR�GR�H[SHULPHQWR�RFRUUHUDP�DOJXQV�SLFRV�GH�YHQWRV�IRUWHV��TXH�

SRGHULDP�YLU�D�SUHMXGLFDU�R�GHVHQYROYLPHQWR�GD�FXOWXUD��

����� &RQWUROH�ILWRVVDQLWiULR

2�PRQLWRUDPHQWR�GD�iUHD�IRL�IHLWR�GLDULDPHQWH��YLVDQGR�GHWHFWDU�D�SUHVHQoD�

GH� SUDJDV� H� GRHQoDV�� 'XUDQWH� R� SHUtRGR� GR� H[SHULPHQWR� QmR� KRXYH� DSDUHFLPHQWR� GH�

GRHQoDV��2�FRQWUROH�GH�SUDJDV�VH�GHX�TXDQGR�D SRSXODomR�TXH�UHSUHVHQWDVVH�QtYHO�GH�GDQR�

HFRQ{PLFR IRVVH� DWLQJLGD�� MXVWLILFDQGR� DVVLP� D� DSOLFDomR� GH� LQVHWLFLGD��$V� DSOLFDo}HV�

IRUDP�IHLWDV�FRP�R�DX[tOLR�GH�XP�SXOYHUL]DGRU�FRVWDO��

$RV����'$7��DSOLFRX�VH�%HQ]RLOXUpLD��1RPROW������� ���PO�����/�� GH�iJXD���

SDUD�R�FRQWUROH�GH WULSLV��7KULSV�WDEDFL��H�YDTXLQKD �'LDEURWLFD�VSHFLRVD�� $RV����'$7 H�

��� '$7�� KRXYH� R DSDUHFLPHQWR� GH� ODJDUWDV�� FRPR 6SRGSWHUD� VS��� 7ULFRSOXVLD� QL��

3VHXGRSOXVLD� LQFOXGHQV�� (VWDV� IRUDP� FRQWURODGDV� FRP� XWLOL]DomR� GH� %HQ]RLOXUpLD�

�1RPROW������� ���PO�����/�� GH�iJXD��H�7LDPHWR[DP��(QJHR�3OHQR������6&�± ���PO�

����/�� GH�iJXD��

����6LVWHPD�H�PDQHMR�GD�LUULJDomR

$�ILP�GH�VH�PDQWHU�XPD�ERD�GLVSRQLELOLGDGH�KtGULFD�QR�VROR��DV�GLIHUHQWHV�

SDOKDGDV�UHFHEHUDP�LUULJDomR�SRU�DVSHUVmR�GHVGH�D�VHPHDGXUD�DWp�D�URoDGD��VHPSUH�TXH�R�

tQGLFH�GH�SOXYLRVLGDGH�QmR�DWHQGLD�DV�QHFHVVLGDGHV�GDV�FXOWXUDV��

2� PDQHMR� GD� LUULJDomR� QD� FXOWXUD� GD� FRXYH�IORU� IRL� UHDOL]DGR� GH� IRUPD�

LQGHSHQGHQWH�SDUD�FDGD�WUDWDPHQWR��VHQGR�DV�LUULJDo}HV�UHDOL]DGDV�FRP�EDVH�QD�OHLWXUD�GH�

WHQVmR� GH� iJXD� GR� VROR� GH� WHQVL{PHWURV� LQVWDODGRV� D� ����GD� SURIXQGLGDGH� HIHWLYD� GR�

VLVWHPD�UDGLFXODU��
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)RUDP�LQVWDODGRV�XPD�EDWHULD�GH�TXDWUR�WHQVL{PHWURV�SRU�WUDWDPHQWR��WUrV�D�

����� P� �WHQVL{PHWURV� GH� GHFLVmR�� H� XP� D� ����� P� GH� SURIXQGLGDGH� �WHQVL{PHWUR� GH�

FRQWUROH���LQVWDODGRV�QR�DOLQKDPHQWR�GD�FXOWXUD�HQWUH�GXDV�SODQWDV�H�D������P�GLVWDQFLDGRV�

HQWUH�VL�

$V� OHLWXUDV�GRV� WHQVL{PHWURV�IRUDP�IHLWDV�FRP�DMXGD�GH�XP�WHQVL{PHWUR�GH�

SXQomR�� GXDV� YH]HV� DR� GLD�� DV� ������ H� iV� ������ KRUDV�� $V� OkPLQDV� DSOLFDGDV� IRUDP�

GHWHUPLQDGDV�FRP�EDVH�QDV�FXUYDV�GH�UHWHQomR�H�QDV�HTXDo}HV���H����REMHWLYDQGR�UHWRUQDU�

D�XPLGDGH�GR�VROR�DR�YDORU�FRUUHVSRQGHQWH�j�FDSDFLGDGH�GH�FDPSR��$V�LUULJDo}HV�IRUDP�

HIHWXDGDV�TXDQGR�SHOR�PHQRV�GRLV�YDORUHV�GH� OHLWXUD�REWLGRV�GRV�VHQVRUHV� LQVWDODGRV�D�

�����P�GH�SURIXQGLGDGH��WHQVL{PHWURV�GH�GHFLVmR��DFXVDYDP�YDORUHV�PDLRUHV�D����N3D��
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2QGH�

//��/kPLQD�OLTXLGD�GH�LUULJDomR��PP��

șFF� 8PLGDGH�QD�FDSDFLGDGH�GH�FDPSR��FP��FP����
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]��3URIXQGLGDGH�GR�VLVWHPD�UDGLFXODU��PP��
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2QGH�

/%� /kPLQD�EUXWD�GH�LUULJDomR��PP��

//� /kPLQD�OLTXLGD�GH�LUULJDomR��PP��
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2QGH�

,$� ,QWHQVLGDGH�GH�DSOLFDomR�GR�VLVWHPD�GH�LUULJDomR�HP�FDGD�WUDWDPHQWR��PP��

4� 9D]mR�WRWDO��/�K����
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2QGH�

7� WHPSR�GH�IXQFLRQDPHQWR�GR�VLVWHPD�GH�LUULJDomR�HP�FDGD�WUDWDPHQWR�

/%��OkPLQD�EUXWD�GH�LUULJDomR��PP��

,$� ,QWHQVLGDGH�GH�DSOLFDomR�GR�VLVWHPD�GH�LUULJDomR�HP�FDGD�WUDWDPHQWR��PP��

1RV� SULPHLURV� GR]H� GLDV� DSyV� R� WUDQVSODQWH� �'$7�� D� LUULJDomR� IRL� SRU�

PLFURDVSHUVmR��FRP�R�WDSH�6DQWHQR���FRP���LUULJDo}HV�QR�GHFRUUHU�GHVWH�WHPSR��1HVWHV�

GLDV� D� LUULJDomR� IRL� OLJDGD� SHOR� SHUtRGR�GH� XPD�KRUD�� GLYLGLGRV� HP�TXDWUR� DSOLFDo}HV��

VHQGR� XPD� OkPLQD� GH� ����� PP� K��� HP� FDGD� LUULJDomR�� 7RGRV� RV� WUDWDPHQWRV� IRUDP�

LUULJDGRV� FRP� D�PHVPD� TXDQWLGDGH� GH�PDQHLUD� D� PDQWHU� XP�PLFURFOLPD� DGHTXDGR� H�

IDYRUHFHU�SDUD�R�GHVHQYROYLPHQWR�GDV�PXGDV�

1D� FRQWLQXDomR� GR� H[SHULPHQWR�� R� VLVWHPD� GH� LUULJDomR� XWLOL]DGR� IRL� R�

JRWHMDPHQWR�FRP�PpWRGR�VXSHUILFLDO��QD�VXSHUItFLH�GR�VROR��H�VXEVXSHUILFLDO��HQWHUUDGDV�D�

XPD�SURIXQGLGDGH�GH������P� VHQGR�RV�HPLVVRUHV�DXWRFRPSHQVDQWHV�GR�WLSR�LQ�OLQH�FRP�

YD]mR�GH���/�K��'1����PP�LQVHULGRV�QR�WXER�QR�PRPHQWR�GD�H[WUXVmR�H�GLVWDQFLDGRV�GH�

�����P��GH�PDQHLUD�TXH�IRVVH IRUPDGD�XPD�IDL[D�FRQWtQXD�GH�PROKDPHQWR�GR VROR��$�ILWD�

JRWHMDGRUD�ILFRX�SRVLFLRQDGD�QD�SDUFHOD��GH�IRUPD�D�DWHQGHU�XP�JRWHMDGRU�SRU�SODQWD��D�

SUHVVmR� GH� VHUYLoR� IRL� GH� ���PFD�� FRQWURODGD� SRU�PHLR� GH� XPD�YiOYXOD� UHJXODGRUD� GH�

SUHVVmR�LQVHULGD�QR�ILQDO�GR�FDEHoDO�GH�FRQWUROH�

����&DUDFWHUtVWLFDV�DYDOLDGDV�

����� 0DVVD�IUHVFD�FRPHUFLDO�GH�LQIORUHVFrQFLD

)RUDP�UHPRYLGDV�WRGDV�DV�IROKDV�H�IHLWR�XP�FRUWH�QR�SRQWR�HP�TXH�D�KDVWH�VH�

WRUQD� ~QLFD�� HQWmR� SHVRX�VH� VHLV� LQIORUHVFrQFLDV� �IORUHWH� H� WDOR��� DWUDYpV� GD�PpGLD� GDV�

SODQWDV�FROKLGDV��REWHYH�VH�HQWmR�D�PDVVD�IUHVFD�FRPHUFLDO�GH�LQIORUHVFrQFLD��0)&,��HP�

JUDPDV��J��GH�FDGD�UHSHWLomR�
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����� 0DVVD�IUHVFD�FRPHUFLDO�GH�IORUHWH

$SyV�D�GHWHUPLQDomR�GD�0)&,��FRP�R�DX[tOLR�GH�XPD�IDFD��IH]�VH�D�VHSDUDomR�

GRV�IORUHWHV�GD�LQIORUHVFrQFLD��TXH�IRUDP�SHVDGRV�VHSDUDGDPHQWH��REWHQGR�HQWmR�D�PpGLD�

GD�PDVVD�IUHVFD�FRPHUFLDO�GH�IORUHWH��0)&)��HP�JUDPDV��J��GH�FDGD�UHSHWLomR�

����� 'LkPHWUR�GD�LQIORUHVFrQFLD

,QLFLDOPHQWH�IRL�PHQVXUDGD�D�FLUFXQIHUrQFLD�GDV�LQIORUHVFrQFLDV�FROKLGDV�FRP�

R�DX[tOLR�GH�XPD�ILWD�PpWULFD� SRVWHULRUPHQWH�DWUDYpV�GD�UHODomR�HQWUH�D�FLUFXQIHUrQFLD�H�

R� ʌ� ������� REWHYH�VH� D� GLkPHWUR� GD� LQIORUHVFrQFLD� �',�� HP� FHQWtPHWURV� �FP�� GH FDGD�

LQIORUHVFrQFLD��(TXDomR�����3DUD�UHDOL]DomR�GR�GLkPHWUR�GH�FDGD�UHSHWLomR�IRL�UHDOL]DGD�D�

PpGLD�HQWUH�DV�VHLV�XQLGDGHV�FROKLGDV�

ܫܦ ൌ
ܫܥ

ߨ

���

2QGH�

',��GLkPHWUR�GD�LQIORUHVFrQFLD��HP�FP�

&,��FLUFXQIHUrQFLD�GD�LQIORUHVFrQFLD��HP�FP�

ʌ��OHWUD�JUHJD�HTXLYDOHQWH�D�DSUR[LPDGDPHQWH������

����� 3URGXWLYLGDGH�FRPHUFLDO�GH�LQIORUHVFrQFLD

$� SURGXWLYLGDGH� FRPHUFLDO� GH� LQIORUHVFrQFLD� �3&,�� HP� PHJDJUDPDV� SRU�

KHFWDUH� �0J� KD���� IRL� REWLGD� FRP� EDVH� QDV� GLPHQV}HV� GDV� SDUFHODV� H� FRQVLGHUDQGR� R�

HVSDoDPHQWR�HQWUH�SODQWDV� �����[������P���GH�DFRUGR�FRP�D�SRSXODomR�GH�SODQWDV�SRU�

KHFWDUH���������SODQWDV�KD�����D�SDUWLU�GD�PpGLD�GD�PDVVD�IUHVFD�GH�LQIORUHVFrQFLD��(TXDomR�

���

ܫܥܲ ൌ
ܫܥܨܯ

ܦ
כ ͲǡͲͳ

���

2QGH�

3&,� SURGXWLYLGDGH�FRPHUFLDO�GH�LQIORUHVFrQFLD��HP�0J�KD���

0)&,� PDVVD�IUHVFD�FRPHUFLDO�GH�LQIORUHVFrQFLD��HP�J�

'��GHQVLGDGH�GH�XPD�SODQWD��HP�P��
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����� 3URGXWLYLGDGH�FRPHUFLDO�GH�IORUHWH

$VVLP�FRPR�D�3&,��D�SURGXWLYLGDGH�FRPHUFLDO�GH�IORUHWH��3&)��IRL�H[SUHVVD�

HP� PHJDJUDPDV� SRU� KHFWDUH� �0J� KD���� H� IRL� HVWLPDGD� FRP� EDVH� QDV� GLPHQV}HV� GDV�

SDUFHODV� H� FRQVLGHUDQGR� R� HVSDoDPHQWR� HQWUH� SODQWDV�� GH� DFRUGR FRP� D� SRSXODomR� GH�

SODQWDV�SRU�KHFWDUH��SRUpP��D�SDUWLU�GD�PpGLD�GD�PDVVD�IUHVFD�GH�IORUHWH��(TXDomR����

ܨܥܲ ൌ
ܨܥܨܯ

ܦ
כ ͲǡͲͳ

���

2QGH�

3&)��SURGXWLYLGDGH�FRPHUFLDO�GH�IORUHWH��HP�0J�KD���

0)&)� PDVVD�IUHVFD�FRPHUFLDO�GH�IORUHWH��HP�J�

'��GHQVLGDGH�GH�XPD�SODQWD��HP�P��

����� (ILFLrQFLD�GR�XVR�GD�iJXD

$� HILFLrQFLD� GR� XVR� GD� iJXD� �(8$�� UHSUHVHQWDGD� HP� TXLORJUDPD� SRU�

PLOtPHWUR�GH�iJXD��NJ�PP��IRL�REWLGD�GH�DFRUGR�FRP�D�(TXDomR�����2�SURGXWR�FRPHUFLDO�

HTXLYDOH�D�3&,�H�R�YROXPH�GH�iJXD�DSOLFDGR�SRU�KHFWDUH IRL�HVWLPDGR�D�SDUWLU�GD�LUULJDomR�

WRWDO�QHFHVViULD�DSOLFDGD�HP�FDGD�WUDWDPHQWR�GXUDQWH�FLFOR�GH�FXOWLYR�

ܣܷܧ ൌ
ܻ

ܣܮ

����

2QGH�

(8$��HILFLrQFLD�GR�XVR�GD�iJXD �NJ�PP��

<&��SURGXWR�FRPHUFLDO��NJ�SODQWD��

/$��OkPLQD�DSOLFDGD YLD�LUULJDomR��PP�SODQWD��

��� $QiOLVH�HVWDWtVWLFD

2V�UHVXOWDGRV�IRUDP�VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD�FRP�D�UHDOL]DomR�GR�

WHVWH�)�H�SRVWHULRU�FRPSDUDomR�GH�PpGLD�DWUDYpV�GR�WHVWH�7XNH\�j ���GH�SUREDELOLGDGH��
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�� 5(68/7$'26�(�',6&8662

��� &DUDFWHUL]DomR�GDV�FRQGLo}HV�FOLPiWLFDV�H�OkPLQDV�GH�iJXD�DSOLFDGD

1D� )LJXUD� � VmR� DSUHVHQWDGRV� RV� YDORUHV� UHODWLYRV� j� WHPSHUDWXUD�Pi[LPD��

PpGLD�H�PtQLPD�GR�DU�REVHUYDGDV�GXUDQWH�R�SHUtRGR�GH�FRQGXomR�GR�H[SHULPHQWR�D�SDUWLU�

GR�WUDQVSODQWH DWp�D�FROKHLWD��$V�WHPSHUDWXUDV�GXUDQWH�R�H[SHULPHQWR�YDULDUDP�HQWUH�� H�

���&��H�D�WHPSHUDWXUD�PpGLD�HVWLPDGD�GXUDQWH�R�H[SHULPHQWR�IRL�GH����&��

)LJXUD��� 7HPSHUDWXUDV�GLiULDV�Pi[LPD��70���PpGLD��7��H�PtQLPD��7P��GR�DU�RFRUULGDV�

QR�SHUtRGR�GR�H[SHULPHQWR�

$�PpGLD�GD�WHPSHUDWXUD�Pi[LPD�IRL�GH��������&�H�D�PpGLD�GD�WHPSHUDWXUD�

PtQLPD�IRL�GH��������&��$V�WHPSHUDWXUDV�REVHUYDGDV�QHVWH�H[SHULPHQWR�SURSRUFLRQDUDP�

FRQGLo}HV� LGHDLV�GH�JHUPLQDomR�H�GHVHQYROYLPHQWR�GD�FXOWXUD��SRLV�QD�PDLRU�SDUWH�GR�

SHUtRGR�GH�FXOWLYR�D�WHPSHUDWXUD�HVWHYH�HQWUH����D�����&��675$1*(�HW�DO���������

0$<�HW�DO� �������GHVFUHYH�TXH�D IDL[D�yWLPD�GH�WHPSHUDWXUD�SDUD�FRXYH�IORU�

p� GH� ��� D� ��� �&�� H� R� FXOWLYR� HP� WHPSHUDWXUDV� DFLPD� GH� ��� �& SRGH� SURYRFDU� D� QmR�

IRUPDomR�GD�LQIORUHVFrQFLD�RX�D�SHUGD�GH�FRPSDFLGDGH��7HPSHUDWXUDV�SUy[LPDV�D����&�

FDXVDP� LQM~ULDV� SRU� FRQJHODPHQWR� QR� iSLFH� GRV� UDPRV�� UHVXOWDQGR� WDPEpP� HP� QmR�

IRUPDomR� GD� LQIORUHVFrQFLD�� &RP EDVH� QHVWD� FRQVWDWDomR�� SRGH VHU DILUPDGR TXH� DV�

WHPSHUDWXUDV�PpGLDV H�PpGLDV�PtQLPDV YHULILFDGDV� QR� H[SHULPHQWR� VmR� LGHDLV� SDUD� R�

FUHVFLPHQWR�GD�FXOWXUD�GH�FRXYH�IORU�
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3HUtRGRV� SURORQJDGRV� GH� WHPSHUDWXUD� DFLPD� GH� ��� �&� SRGHP� UHWDUGDU� D�

IRUPDomR�GD�FDEHoD�HP�SODQWDV�TXH� VH� HQFRQWUDP�HP� IDVH�GH� FUHVFLPHQWR�YHJHWDWLYR��

HQTXDQWR� TXH� SODQWDV� FRP� FDEHoDV� HP� IRUPDomR� SRGHP� UHYHUWHU� SDUD� FUHVFLPHQWR�

YHJHWDWLYR��UHGX]LQGR�R�WDPDQKR�GDV�FDEHoDV�H�FDXVDQGR�GHVHQYROYLPHQWR�GH�IROKDV�RX�

EUiFWHDV�QRV�SHG~QFXORV�IORUDLV��8&���������(VWD�FRQVWDWDomR��SURYDYHOPHQWH�QmR�WHQKD�

VH� UHIOHWLGR�QR�H[SHULPHQWR�DSHVDU�GH� VH� WHU�YHULILFDGR� WHPSHUDWXUD�PpGLD�Pi[LPD�GH�

�������&�

$�85PpGLD�HVWLPDGD�GXUDQWH�R�H[SHULPHQWR�IRL�GH������ �)LJXUD�����D�PpGLD�

GDV�XPLGDGHV�Pi[LPDV�IRL�GH��������H�D�PpGLD�GDV�XPLGDGHV�PtQLPDV�IRL�GH����������

$�85 GXUDQWH�R�SHUtRGR�GR�H[SHULPHQWR�RVFLORX�HQWUH����H������VHQGR�FRUUHVSRQGHQWH�

SDUD�R�GHVHQYROYLPHQWR�GD�FXOWXUD�GH�FRXYH�IORU�

)LJXUD��� 8PLGDGHV�UHODWLYDV�GLiULDV�Pi[LPD��850���PpGLD��85��H�PtQLPD��85P��GR�

DU�RFRUULGDV�QR�SHUtRGR�GR�H[SHULPHQWR�

1D� )LJXUD� � PRVWUD� DV� OHLWXUDV� GDV� EDWHULDV� GH� WHQVL{PHWURV LQVWDODGDV�

�VHQVRUHV�GH�GHFLVmR��QRV�WUDWDPHQWRV�VXSHUILFLDO�H�VXEVXSHUILFLDO��TXDQGR�R�VROR�DWLQJH�R�

SRQWR� GH� VDWXUDomR� GHYLGR� jV� FKXYDV�� 1RV� WUDWDPHQWRV� HP� SODQWLR� GLUHWR�� FRQILUPRX�

WHQGrQFLD�GH�GLPLQXLomR�QD�TXDQWLGDGH�GH�iJXD� LUULJDGD� WHQGR�XP�HIHLWR� GLUHWR�FRP�R�

SRWHQFLDO�PDWULFLDO�GR�VROR��1HVWHV�WUDWDPHQWRV� DSyV�DV�FKXYDV��PDLV�WHPSR�IRL�QHFHVViULR�

DWp� DFXVDUHP� WHQV}HV� FRP� QHFHVVLGDGH� GH� LUULJDomR FRPSDUDGDV� FRP� R� VLVWHPD�

FRQYHQFLRQDO��+RXYH�XPD�GLIHUHQoD�HYLGHQWH�QD�SULPHLUD�HWDSD�GR�GHVHQYROYLPHQWR�GDV�
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PXGDV��IDYRUHFHQGR�D�HYDSRUDomR�GD�iJXD�QR�VROR��PDV�FRP�R�GHVHQYROYLPHQWR�GD�SODQWD�

HOHYRX�D�WUDQVSLUDomR�

)LJXUD� ��� 3RWHQFLDO� PDWULFLDO� �N3D�� UHJLVWUDGD QR� GHFRUUHU� GR� H[SHULPHQWR� QRV�

WUDWDPHQWRV�FRPELQDGRV�FRP�D�SOXYLRPHWULD��PP��

1RV�SULPHLURV�GLDV�IRUDP�IHLWDV�LUULJDo}HV�GH�PDQHLUD�D�PLQLPL]DU�RV�HIHLWRV�

GR�WUDQVSODQWH�PDQWHQGR�XP�PLFURFOLPD�DGHTXDGR�SDUD�DV�PXGDV�SRU�PHLR�GR�VLVWHPD�

6DQWHQR�� 7DPEpP�IRUDP�UHJLVWUDGDV WUrV�FKXYDV�FRQVLGHUiYHLV�GH������PP�QD�WRWDOLGDGH�

GRV�SULPHLURV�'$7�TXH�DMXGDUDP�D�XP�PHOKRU�HQUDL]DPHQWR�QHVWD�HWDSD��'XUDQWH�RV����

GLDV�UHVWDQWHV��DWp�R�PRPHQWR�GD�FROKHLWD��DFRQWHFHUDP�FKXYDV�LPSRUWDQWHV��������PP���

IHQ{PHQR�TXH�FRQGLFLRQRX�XPD�LUULJDomR�HP�PHQRU�SURSRUomR���

6DEHQGR� D� TXDQWLD� FHUWD� GH� iJXD� TXH� D� SODQWD� QHFHVVLWD� SDUD� R�

GHVHQYROYLPHQWR�LGHDO��FRQVHJXH�VH�HYLWDU�D�SHUGD�SRU�SHUFRODomR H� FRQVHTXHQWHPHQWH�

FiOFXORV�SDUD�HFRQRPLD�GH�iJXD�H�REWHQomR�GH�PDLRUHV SURGXWLYLGDGHV�

��� (ILFLrQFLD�GR�XVR�GD�iJXD

2� Q~PHUR� GH� LUULJDo}HV� �1�,�� YDULRX� HP UHODomR� DRV� GLIHUHQWHV� PRGRV� GH�

FXOWLYR XWLOL]DGRV� �7DEHOD ��� 8P Q~PHUR PHQRU� GH� LUULJDo}HV� ���� LUULJDo}HV� IRL�

REVHUYDGR�QD�FREHUWXUD�FRP &URWDOiULD H�R�FRQVyUFLR� WDQWR�QR JRWHMDPHQWR�VXSHUILFLDO�

FRPR�QR�VXEVXSHUILFLDO��2�WUDWDPHQWR�FRP�EUDTXLiULD HP FREHUWXUD IRL�LUULJDGR�HP����
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RSRUWXQLGDGHV QR� JRWHMR VXSHUILFLDO� H� ��� QR� VXEVXSHUILFLDO�� 1R� VLVWHPD� FRQYHQFLRQDO

IRUDP�UHDOL]DGDV��� LUULJDo}HV�FRP�R�JRWHMDPHQWR�VXEVXSHUILFLDO�H ���FRP�R�VXSHUILFLDO��

VHQGR�DVVLP��IRL�R�TXH DSUHVHQWRX�R�PDLRU�FRQVXPR�GH�iJXD�QRV�GLIHUHQWHV�WUDWDPHQWRV�

XWLOL]DGRV�

(P� UHODomR�jV� OkPLQDV�GH�iJXD�H� HFRQRPLD��RV� WUDWDPHQWRV� FRP�FREHUWXUD�

YHJHWDO� GHPRQVWUDUDP�XPD�HFRQRPLD� GH�iJXD� HP� UHODomR�DR�FRQYHQFLRQDO� 'HQWUH� RV�

WUDWDPHQWRV� FRP� FREHUWXUD� YHJHWDO� IRL� REVHUYDGD� XPD PDLRU� HFRQRPLD FRP�R� FXOWLYR�

VREUH�FURWDOiULD� 5HVXOWDGRV�VLPLODUHV�WDPEpP�IRUDP�REVHUYDGRV�QD�FXOWXUD�GH�PHORHLUR�

HP�VLVWHPD�GH�SODQWLR�GLUHWR�H�FRQYHQFLRQDO��VHQGR�TXH�QR�SODQWLR�FRP�XVR�GH�FREHUWXUD�

DXPHQWRX�VH� D� HILFLrQFLD� QR� XVR� GD� iJXD� HP� UHODomR� DR� VROR� VHP� FREHUWXUD� HP�����

�7(Ï),/2�HW�DO���������

3HUHLUD� HW� DO�� ����� REVHUYDUDP� GLPLQXLomR� QR� Q~PHUR� GH� LUULJDo}HV� QRV�

WUDWDPHQWRV� RQGH� RV� UHVWRV� YHJHWDLV� FREULUDP� PDLV� GH� ���� GD� VXSHUItFLH� GR� VROR��

LQGLFDQGR�XPD�GHSOHomR�PDLV�OHQWD�GH�iJXD�QR�VROR��,VWR�SRVVLELOLWD�D�DSOLFDomR�GH�PHQRU�

TXDQWLGDGH�GH�iJXD�GXUDQWH�R�FLFOR�GD�FXOWXUD��IDYRUHFHQGR�D�UHGXomR�GRV�FXVWRV���

6HJXQGR�0DURXHOOL�HW�DO�������SHVTXLVDQGR�D�HILFLrQFLD�GH�XVR�GD�iJXD�QD�

SURGXomR� GH� UHSROKR� VREUH� GLIHUHQWHV� TXDQWLGDGHV� GH� SDOKDGD� HP� SODQWLR� GLUHWR�

REVHUYDUDP�TXH�QRV�WUDWDPHQWRV�FRP�FREHUWXUD�YHJHWDO�IRUDP�UHDOL]DGDV�HQWUH����H����

LUULJDo}HV� DR� ORQJR� GR� FLFOR� GD� FXOWXUD�� HQTXDQWR� TXH� QR� SODQWLR� FRQYHQFLRQDO IRUDP�

UHDOL]DGDV����LUULJDo}HV� UHVXOWDGRV�VLPLODUHV�DRV�REWLGRV�QR�H[SHULPHQWR��GHPRVWUDGRV�

QD�7DEHOD���

7DEHOD����/kPLQD�GH�iJXD�DSOLFDGD��Q~PHUR�GH� LUULJDo}HV�QRV�GLIHUHQWHV� WUDWDPHQWRV��

'RXUDGRV�±06� �����

7UDW� 'HVFULomR /kPLQD��PP� 1�,

,U�,QLF� ,U�*RW� ,U�7RW 0SL

&Y6 &RQY��FRP�JRWHMDPHQWR�VXSHUILFLDO� ����� ���� ������ ���� ��

&Y( &RQY��FRP�JRWHMDPHQWR�VXEVXSHUILFLDO� ����� ���� ������ ���� ��

%U6 %UDTXLiULD�FRP�JRWHMDPHQWR�VXSHUI� ����� ���� ������ ���� ��

%U( %UDTXLiULD�FRP�JRWHMDPHQWR�VXEVXSHUI� ����� ���� ������ ���� ��

&U6 &URWDOiULD FRP�JRWHMDPHQWR�VXSHUI� ����� ���� ����� ���� ��

&U( &URWDOiULD FRP�JRWHMDPHQWR�VXEVXSHUI� ����� ���� ����� ���� ��

&R6 &RQVyUFLR FRP�JRWHMDPHQWR�VXSHUI� ����� ���� ����� ���� ��

&R( &RQVyUFLR FRP�JRWHMDPHQWR�VXEVXSHUI� ����� ���� ������ ���� ��

,U�,QLF��,UULJDomR�LQLFLDO��,U�*RW��,UULJDomR�JRWHMDPHQWR��,U�7RW��,UULJDomR�WRWDO� PSL��PHGLD�SRU�LUULJDomR��
1�,��1XPHUR�GH�LUULJDo}HV�
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$�HILFLrQFLD�GR�XVR�GD�iJXD�SRU�WUDWDPHQWRV�HQFRQWUD�VH�GHWDOKDGD�QD�7DEHOD�

�� $ FREHUWXUD� FRP FURWDOiULD H� R� FRQVyUFLR IRUDP PDLV� HILFLHQWHV� QR� XVR� GD� iJXD� H�

REWLYHUDP�DV�PDLRUHV�SURGXo}HV� $�FREHUWXUD�FRP EUDTXLiULD�H R�VLVWHPD�FRQYHQFLRQDO�

IRUDP�RV PHQRV�HILFLHQWHV TXDQWR�DR�XVR�GD�iJXD��REWHQGR�WDPEpP�DV�PHQRUHV�SURGXo}HV�

$�FREHUWXUD�GH�VROR�SURSRUFLRQRX�UHGXomR�GD�SHUGD�GH�iJXD�SRU�HYDSRUDomR��

HP� UHODomR� DR� VROR� VHP� FREHUWXUD� �7(Ï),/2� HW� DO��� ������ RX� VHMD�� R� SODQWLR� GLUHWR�

FRQWULEXLX� VLJQLILFDWLYDPHQWH�SDUD� UHWHQomR�GH�XPLGDGH�QR� VROR�� Mi�TXH�R�FRQVXPR�GH�

iJXD�IRL�PHQRU��

2XWUR� IDWRU� TXH� LQIOXHQFLRX� QD� HILFLrQFLD� GR� XVR� GD� iJXD� IRL� R� VLVWHPD�

UDGLFXODU�GDV�SODQWDV�GH�FREHUWXUD�VHQGR�TXH�D� FURWDOiULD��GD�IDPtOLD�GDV�IDEiFHDV� WHP�

XPD� UDL]� SLYRWDQWH�� TXH� VmR� PDLV� DJUHVVLYDV� IDYRUHFHQGR� D� SDUWH� ItVLFD� GR� VROR��

SURSRUFLRQDQGR�FRQGLo}HV�PDLV�IDYRUiYHLV�j�LQILOWUDomR�GH�iJXD�QR�PHVPR��DOpP�GH�PDLRU�
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QmR�GLIHULUDP�HQWUH�VL��3RUpP��HVVHV�GRLV�SULPHLURV�DSUHVHQWDUDP�RV�PDLRUHV�YDORUHV�GH�
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