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-XDUH]�GH�6RXVD�H�6LOYD(YDQGUR�GH�&DVWUR�0HOR)UDQFLVFR�GH�$VVLV�&DUYDOKR�3LQWR
���,1752'8d­21D� VHFDJHP�� QD� DHUDomR� GH� JUmRV� H� QRV� VLVWHPDV� TXH� XVDP� YHQWLODomRIRUoDGD�� FRPR� DV� PiTXLQDV� GH� VHSDUDomR�� GH� OLPSH]D� H� GH� WUDQVSRUWH�� KiQHFHVVLGDGH�GH�XP�FRPSRQHQWH�SDUD�FULDU�XP�JUDGLHQWH�HQHUJpWLFR�TXH�SURPRYD�RPRYLPHQWR�GR�DU�DWUDYpV�GRV�HOHPHQWRV�GR�VLVWHPD�H�GR�SURGXWR��1D�VHFDJHP�GHJUmRV�� R� DU� FDUUHJD� D� iJXD� HYDSRUDGD� GR� SURGXWR� SDUD� IRUD� GR� VHFDGRU�� -i� QDDHUDomR�� D� IXQomR�GR�DU� p�GH� DSHQDV� HVIULDU� D�PDVVD�GH�JUmRV�� HPERUD�� jV�YH]HV�FDUUHDQGR�XPD�SHTXHQD�TXDQWLGDGH�GH�iJXD�HYDSRUDGD��FDStWXOR����±�$HUDomR�GH*UmRV�$UPD]HQDGRV��2V� YHQWLODGRUHV� VmR� PiTXLQDV� TXH�� SRU� PHLR� GD� URWDomR� GH� XP� URWRUSURYLGR�GH�SiV�DGHTXDGDPHQWH� GLVWULEXtGDV� H� DFLRQDGR�SRU�XP�PRWRU��SHUPLWHPWUDQVIRUPDU� D� HQHUJLD� PHFkQLFD� GR� URWRU� HP� IRUPDV� GH� HQHUJLD� SRWHQFLDO� GHSUHVVmR� H� HQHUJLD� FLQpWLFD�� *UDoDV� j� HQHUJLD� DGTXLULGD�� R� DU� WRUQD�VH� FDSD]� GHYHQFHU� DV� UHVLVWrQFLDV� RIHUHFLGDV� SHOR� VLVWHPD� GH� GLVWULEXLomR� H� SHOD� PDVVD� GHJUmRV��SRGHQGR�DVVLP�UHDOL]DU�D�VHFDJHP��R�UHVIULDPHQWR��D�VHSDUDomR��D�OLPSH]D�HR�WUDQVSRUWH�GR�SURGXWR�1HVWH� FDStWXOR� VHUmR� DSUHVHQWDGRV� RV� SULQFtSLRV� EiVLFRV� SDUD� RHQWHQGLPHQWR�� R� SURFHGLPHQWR� UHFRPHQGDGR� SDUD� D� HVFROKD� GH� XP� YHQWLODGRU�� DVHT�rQFLD� GRV� FiOFXORV� H� RV� GHWDOKHV� SDUD� D� FRQVWUXomR� GH� XP� YHQWLODGRUFHQWUtIXJR�VLPSOHV��TXH�SRGH�VHU�XVDGR�HP�YiULRV�WLSRV�GH�VHFDGRUHV�H�VLVWHPDV�GHDHUDomR�
���&/$66,),&$d­2+i�GLYHUVRV� FULWpULRV�SDUD� FODVVLILFDU� RV� YHQWLODGRUHV�� 6HUmR�PHQFLRQDGRVRV�PDLV�XWLOL]DGRV�QDV�iUHDV�GH�DEUDQJrQFLD�GHVWH�OLYUR�D��6HJXQGR�R�QtYHO�HQHUJpWLFR�GH�SUHVVmR�TXH�HVWDEHOHFHP��RV�YHQWLODGRUHVSRGHP�VHU���EDL[D�SUHVVmR��DWp�����N3D������PP&$����PpGLD�SUHVVmR��HQWUH�����H�����N3D������D�����PP&$����DOWD�SUHVVmR��HQWUH�����H����N3D������D�������PP&$���H��WXUER�FRPSUHVVRUHV��DFLPD�GH����N3D��������PP&$��

2V� YHQWLODGRUHV� XVDGRV� QDV� RSHUDo}HV� GH� VHFDJHP�� OLPSH]D�� VHSDUDomR�FODVVLILFDomR�� DHUDomR� H� WUDQVSRUWH� GRV� SURGXWRV� DJUtFRODV� VmR�� QR� Pi[LPR�� GHPpGLD�SUHVVmR�
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E��6HJXQGR�D�PRGDOLGDGH�FRQVWUXWLYD�� FHQWUtIXJRV��QHVWD�PRGDOLGDGH�GH�YHQWLODGRU�R�DU�HQWUD�QD�FDL[D�RX� YROXWD�� SDUDOHODPHQWH� DR� HL[R� PRWRU� H� p� GHVFDUUHJDGRSHUSHQGLFXODUPHQWH� j� GLUHomR� GH� HQWUDGD� GR� DU� �)LJXUD� �D���2URWRU� SRGH� VHU� IDEULFDGR� FRP� DV� SiV� FXUYDGDV� SDUD� WUiV�� SDUDIUHQWH�RX�UDGLDLV��FRP�SiV�UHWDV��)LJXUD�����H� D[LDLV��R� URWRU� VH�DVVHPHOKD�D�XPD�KpOLFH��2�DU� HQWUD� H� VDL�GRYHQWLODGRU�SDUDOHODPHQWH�DR�HL[R�GHVWH��)LJXUD��E��

)LJXUD��� ��7LSRV�GH� YHQWLODGRUHV� XVDGRV� QR�SUp�SURFHVVDPHQWR� GH� SURGXWRVDJUtFRODV�

)LJXUD�����)RUPDV�GDV�SiV�GRV�YHQWLODGRUHV�FHQWUtIXJRV�
���862�'26�9(17,/$'25(6�1$�6(&$*(0&RPR�YLVWR�HP�FDStWXORV�DQWHULRUHV��H[LVWHP�GXDV�PDQHLUDV�SDUD�UHGX]LU�RWHPSR�FRQVXPLGR�QD�VHFDJHP�GH�SURGXWRV�DJUtFRODV�D� DXPHQWDQGR�D�YD]mR�GH�DU�TXH�SDVVD�DWUDYpV�GR�SURGXWR��DXPHQWD�VH�DTXDQWLGDGH�GH� iJXD�HYDSRUDGD�� RX� VHMD�� D� YHORFLGDGH�GH� VHFDJHP�� DWpFHUWR�SRQWR��p�SURSRUFLRQDO�DR�IOX[R�GH�DU��HE� DXPHQWDQGR�VH�D�WHPSHUDWXUD�GR�DU�GH�VHFDJHP��D�FDSDFLGDGH�GR�DU�HPDEVRUYHU� iJXD� p� DXPHQWDGD�� LVWR� p�� DXPHQWD�VH� R� VHX� SRWHQFLDO� GHVHFDJHP�
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(P�VLVWHPDV�GH� VHFDJHP�TXH�XVDP�EDL[DV� WHPSHUDWXUDV�� D� VHFDJHP�GHYHDFRQWHFHU� HP� XP� WHPSR� WDO� TXH� QmR� SUHGLVSRQKD� j� GHWHULRUDomR� DV� FDPDGDVVXSHULRUHV� GD�PDVVD� GH� JUmRV�� $� XWLOL]DomR� GH� XPD� IRQWH� DX[LOLDU� GH� FDORU� SDUDDTXHFLPHQWR�GR�DU�GH�VHFDJHP�SRGH�LQYLDELOL]DU�HFRQRPLFDPHQWH�HVVHV�VLVWHPDV�EHP�FRPR�SURYRFDU�VXSHUVHFDJHP�GR�SURGXWR��$VVLP��R�FiOFXOR�GR�IOX[R�GH�DU�H�DXWLOL]DomR� GH� YHQWLODGRU� DGHTXDGR� VmR� R� PRGR� PDLV� SUiWLFR� H� HILFLHQWH� SDUD� VHFRQWURODU�R�WHPSR�GH�VHFDJHP�
���*5$1'(=$6�&$5$&7(5Ë67,&$6([LVWHP� FHUWDV� JUDQGH]DV� LPSRUWDQWHV� SDUD� R� IXQFLRQDPHQWR� H� SDUD� RGHVHPSHQKR�GRV�YHQWLODGRUHV��&RP�XPD�FRPELQDomR�DGHTXDGD�GHVVDV�JUDQGH]DV�p� SRVVtYHO� HVFROKHU� FRUUHWDPHQWH� R�PHOKRU� WLSR� GH� YHQWLODGRU� SDUD� GHWHUPLQDGDVFRQGLo}HV� GH� RSHUDomR�� 3RU� FDUDFWHUL]DUHP� DV� FRQGLo}HV� GH� IXQFLRQDPHQWR� GRYHQWLODGRU��HVVDV�JUDQGH]DV� VmR�FRQKHFLGDV� FRPR�*UDQGH]DV�&DUDFWHUtVWLFDV��6mRHODV� � Q~PHUR�GH� URWDo}HV�SRU�PLQXWR��Q��RX� D�YHORFLGDGH� DQJXODU� �UDGLDQRVSRU�VHJXQGR��� GLkPHWUR�GH�VDtGD�GR�URWRU��'�� YD]mR��4�� DOWXUD�GH�HOHYDomR��~WLO��WRWDO�GH�HOHYDomR�H�PRWUL]��� SRWrQFLDV��~WLO��WRWDO�GH�HOHYDomR�H�PRWUL]���H� UHQGLPHQWRV��KLGUiXOLFR��PHFkQLFR�H�WRWDO��
�����$OWXUD�GH�(OHYDomR$�DOWXUD�GH�HOHYDomR�UHSUHVHQWD�R�GHVQtYHO�HQHUJpWLFR�HQWUH�GRLV�SRQWRV�H�pH[SUHVVD� HP�DOWXUD�GH� FROXQD� IOXLGD��$� DOWXUD� WRWDO� GH� HOHYDomR��+W�� p� D� HQHUJLDWRWDO�FHGLGD�SHOR�URWRU�GR�YHQWLODGRU�DR�DU��8PD�SDUWH�GHVWD�HQHUJLD��K��SHUGH�VH�QRSUySULR�YHQWLODGRU�SRU�DWULWR�H� WXUELOKRQDPHQWR� �SHUGDV�KLGUiXOLFDV���&RP�LVVR��DDOWXUD�~WLO��+��p�GHILQLGD�SRU��+� �+W���K��RX�VHMD��D�HQHUJLD�DGTXLULGD�SHOR�IOXLGRGXUDQWH�VXD�SDVVDJHP�DWUDYpV�GR�YHQWLODGRU�$�DOWXUD�PRWUL]�GH�HOHYDomR��+P��p�D HQHUJLD�PHFkQLFD�IRUQHFLGD�SHOR�HL[RGR�PRWRU��&RPR�WRGD�HVWD�HQHUJLD�QmR�p�DSURYHLWDGD�SHOR�URWRU�SDUD�WUDQVIHULU�DRDU�D�HQHUJLD�+W��XPD�SDUWH�GHOD� VH�SHUGH�VRE� D� IRUPD�GH�SHUGDV�PHFkQLFDV��+S�QRV�PDQFDLV�H�QD�WUDQVPLVVmR�SRU�FRUUHLD��$VVLP��SRGH�VH�HVFUHYHU�

+P� �+W��+S
�����3RWrQFLDV$� SRWrQFLD� p� D� HQHUJLD� IRUQHFLGD� SDUD� HIHWXDU� WUDEDOKR� QD� XQLGDGH� GHWHPSR�� 3RUWDQWR�� D� FDGD� DOWXUD� GH� HOHYDomR� H[LVWH� XPD� SRWrQFLD� FRP� D� PHVPDGHVLJQDomR�

� 3RWrQFLD�ÒWLO��1X���p�D�SRWrQFLD�DGTXLULGD�SHOR�DU�GXUDQWH�VXD�SDVVDJHPSHOR�YHQWLODGRU�
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� 3RWrQFLD�7RWDO�GH�(OHYDomR��1W����p�D�SRWrQFLD�IRUQHFLGD�DR�DU�SHODV�SiVGR�URWRU��H� 3RWrQFLD�0RWUL]��0HFkQLFD�RX�(IHWLYD��1P��RX�DLQGD��%UDNH+RUVH�3RZHU�� �%+3�� �� p� D� SRWrQFLD� IRUQHFLGD� SHOR�PRWRU� DR� HL[R� GRYHQWLODGRU�
$�SRWrQFLD�GH�XP�IOXLGR�p�GDGD�SHOD�HTXDomR���

1� �SH���4���+����������������������������������������������������HT��HP�TXH1���SRWrQFLD��~WLO��WRWDO�RX�PRWUL]���:DWWV�SH���SHVR�HVSHFtILFR�GR�IOXLGR��1�P��4���YD]mR�GR�IOXLGR��P��V��H+� �� DOWXUD� GH� HOHYDomR� �~WLO�� WRWDO� RX� PRWUL]��� PHWUR� GHFROXQD�GH�IOXLGR�
7HP�VH�DLQGD�TXH

+� ��SUHVVmR��1�P������SHVR�HVSHFtILFR��1�P��� HT��
�����5HQGLPHQWRV5HQGLPHQWR� p� D� UHODomR� HQWUH� SRWrQFLD� DSURYHLWDGD� H� IRUQHFLGD�� 1R� FDVRGRV�YHQWLODGRUHV��WrP�VH�

5HQGLPHQWR�KLGUiXOLFR
5K� �1X���1W�������������������������������������������HT��

5HQGLPHQWR�PHFkQLFR
5P� �1W��1P�������������������������������� HT��

5HQGLPHQWR�WRWDO� �PHFkQLFR�[�KLGUiXOLFR
5W� �1X���1P� �KK HT��

5HQGLPHQWR�YROXPpWULFR
5Y� 4����4���4I���������������������������������������HT��HP�TXH4� �� YROXPH� GH� IOXLGR� UHDOPHQWH� GHVORFDGR� SHOD� DomR� GRYHQWLODGRU�4I���YROXPH�GR�IOXLGR�TXH�ILFD�FRQWLQXDPHQWH�FLUFXODQGR�QRLQWHULRU�GR�YHQWLODGRU��GHQRPLQDGD�YD]mR�GH�IXJDV�
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���(63(&,),&$d­2�'26�9(17,/$'25(62V�YHQWLODGRUHV�VmR�HVSHFLILFDGRV�VHJXQGR�D�YD]mR�GH�DU�IRUQHFLGD��4� H�DSUHVVmR�WRWDO�DSOLFDGD�DR�DU��+���$�YD]mR�p�GHWHUPLQDGD�HP�IXQomR�GR�WHPSR�GHRSHUDomR��$�SUHVVmR�WRWDO�DSOLFDGD�DR�DU� LQGLFD�D�HQHUJLD� WRWDO�UHFHELGD�SHOR�DU�HJUDoDV�D�HOD�p�TXH�R�DU�SRGH�HVFRDU�DR�ORQJR�GH�WXEXODo}HV�RX�GXWRV�H�YHQFHU�DVUHVLVWrQFLDV�RIHUHFLGDV�SHODV�FKDSDV�SHUIXUDGDV�H�SHOD�FDPDGD�GR�SURGXWR��FDStWXOR���±�$HUDomR�GH�*UmRV�$UPD]HQDGRV���$�SUHVVmR� WRWDO�SRGH��HQWmR�� VHU�GLYLGLGDHP�GXDV�SDUFHODV��RX�VHMD��SUHVVmR�HVWiWLFD��+H��H�SUHVVmR�GLQkPLFD��+G��
+� �+H���+G�����������������������������������������������HT��

$R� VH� PHQFLRQDU� SRWrQFLD� GR� YHQWLODGRU� QRV� FDWiORJRV� GRV� IDEULFDQWHV�QRUPDOPHQWH�VH�HVWi�UHIHULQGR�j�SRWrQFLD�PRWUL]�
1P� �SH���4���+P� �SH���4���+����5W��������������������������HT��

(QWUDQGR�FRP�4�HP�P��PLQ��H[SUHVVDQGR�+�HP�PP&$�H�FRQVLGHUDQGR�RSHVR�HVSHFtILFR��SH��GD�iJXD�LJXDO�D�������1�P���REWpP�VH�D�SRWrQFLD�HP�&9�SHODVHJXLQWH�IyUPXOD�
1P� ���4���+������������5W����������������������������������HT��

$�SUHVVmR�IRUQHFLGD�DR�DU�GHYH�VHU�PDLRU�TXH�D�TXHGD�GH�SUHVVmR�RFRUULGDQR�VLVWHPD��1R�FDVR�GH� VLVWHPDV�GH� VHFDJHP�RX�DHUDomR�GH� JUmRV�� DV�TXHGDV�GHSUHVVmR�RFRUUHP�QRV�GXWRV�GH�GLVWULEXLomR�GR�DU��QD�FKDSD�SHUIXUDGD�GR�SLVR�H�QDFDPDGD�GR�SURGXWR�
�����4XHGD�GH�3UHVVmR�QR�3URGXWR$� UHVLVWrQFLD� DR� HVFRDPHQWR� GR� DU�� TXDQGR� HVWH� HVWi� DWUDYHVVDQGR� XPDFDPDGD�GH�JUmRV�RX�VLPLODUHV��GHSHQGH�GH�FDUDFWHUtVWLFDV�GD�VXSHUItFLH�GR�SURGXWR�UXJRVLGDGH��� IRUPD� H� WDPDQKR� GDV� LPSXUH]DV� SUHVHQWHV� QD� PDVVD� GH� JUmRV�FRQILJXUDomR�H�WDPDQKR�GRV�HVSDoRV�LQWHUVWLFLDLV�QD�PDVVD��WDPDQKR�H�TXDQWLGDGHGH�JUmRV�TXHEUDGRV�H�DOWXUD�GD�FDPDGD�2V� GDGRV� GD� TXHGD� GH� SUHVVmR� RFDVLRQDGD� SHOR� SURGXWR� VmR� HPStULFRV� HQRUPDOPHQWH� DSUHVHQWDGRV� QD� IRUPD� GH� JUiILFRV� H� HTXDo}HV�� (P� ������ 6KHGG�FLWDGR� SRU� +(1'(5621� H� 3(55<� �������� REWHYH� D� TXHGD� GH� SUHVVmR� SDUDGLYHUVRV� SURGXWRV� DJUtFRODV� FRP� GLIHUHQWHV� WHRUHV� GH� XPLGDGH� H� TXDQWLGDGH� GHLPSXUH]DV� SUHVHQWHV� QD�PDVVD��(VVHV� GDGRV� IRUDP� DSUHVHQWDGRV� HP� XP� JUiILFR�³&XUYDV� GH� 6KHGG´�� HP� FRRUGHQDGDV� ORJDUtWPLFDV�� UHODFLRQDQGR� D� TXHGD� GHSUHVVmR�SRU�XQLGDGH�GH�DOWXUD�GD�FDPDGD�GR�SURGXWR�FRP�R�IOX[R�GH�DU��)LJXUD���FDStWXOR����±�$HUDomR�GH�*UmRV�$UPD]HQDGRV���2V�GDGRV� UHSUHVHQWDGRV�QDTXHOHJUiILFR� Vy� GHYHP� VHU� XWLOL]DGRV� SDUD� DOWXUD� GH� VLORV� QRUPDOPHQWH� XVDGRV� HPID]HQGDV��RX�VHMD��DWp�DSUR[LPDGDPHQWH�VHLV�PHWURV�GH�DOWXUD�GH�JUmRV��3DUD�IOX[RVGH�DU�GH�����D����P��PLQ�P���SRGH�VH�VXEVWLWXLU�R�JUiILFR�SHOD�HTXDomR����
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''3J� ��D���4� ��KJ ����OQ�����E�4������������������������������HT���HP�TXH'3J  � TXHGD� GH� SUHVVmR� GHYLGR� j� UHVLVWrQFLD� GR� SURGXWR�PP&$�4� �IOX[R�GH�DU��P��PLQ�P��KJ  �DOWXUD�GD�PDVVD��P��HD��E���FRQVWDQWHV�TXH�GHSHQGHP�GR�SURGXWR��7DEHOD����
9DORUHV�GDV�FRQVWDQWHV�D H�E SDUD�DOJXQV�WLSRV�GH�JUmRV�VmR�DSUHVHQWDGRV�QD7DEHOD� ���$� UHODomR� HQWUH�''3J�H�4 SDUD� JUmRV� p�PRVWUDGD� HP� IRUPD� JUiILFD� QD)LJXUD���GR FDStWXOR����±�$HUDomR�GH�*UmRV�$UPD]HQDGRV�(P� XP� VLVWHPD� GH� VHFDJHP� GH� JUmRV� EHP� SURMHWDGR�� PDLV� GH� ���� GDUHVLVWrQFLD�DR�IOX[R�GH�DU�DFRQWHFH�QD�FDPDGD�GH�JUmRV�H�PHQRV�GH�����QRV�FDQDLVGH�GLVWULEXLomR�GH�DU�H�QD�FKDSD�SHUIXUDGD�

7DEHOD�����&RQVWDQWHV�D H�E SDUD�GLYHUVRV�SURGXWRV��HTXDomR����
3URGXWR D E$UUR]�HP�FDVFD ����� �����$YHLD ����� �����&DIp�3HUJDPLQKR 8VDU�RV�YDORUHV�SDUD�VRMD&DIp�&RFR ����� �����0LOKR ����� �����6RMD ����� �����7ULJR ����� �����

�����4XHGD�GH�3UHVVmR�QD�&KDSD1RV�VLORV��D�PDVVD�GH�JUmRV�p�VXVWHQWDGD�SRU�FKDSDV�SHUIXUDGDV��H�D TXHGDGH�SUHVVmR�VRIULGD�SHOR�DU�DR�SDVVDU�SHODV�FKDSDV�p�GHWHUPLQDGD�SHOD�HTXDomR����
''3FK  �������[����� ��4����&S�3I����������������������������������HT���HP�TXH'3FK  �TXHGD�GH�SUHVVmR�QD�FKDSD��PP&$�4� �IOX[R�GH�DU��P��PLQ�P��&S� �FRHILFLHQWH�GH�SRURVLGDGH�GRV�SURGXWRV��YDULD�GH�����D������H3I� �SHUFHQWXDO�GH�SHUIXUDomR�GD�FKDSD��GHFLPDO�

4XDQGR�D�SHUIXUDomR�GD�FKDSD�IRU�PHQRU�GR�TXH�����GD�iUHD�WRWDO��D�TXHGDGH� SUHVVmR� GHYH� VHU� OHYDGD� HP� FRQWD� H� FDOFXODGD� SHOD� HTXDomR� ���� -i� HQWUH� RVYDORUHV� GH� ��� D� ���� HOD� p� GHVSUH]tYHO�� 7D[D� GH� SHUIXUDomR� DFLPD� GH� ���FRPSURPHWH�D�UHVLVWrQFLD�GD�FKDSD�3DUD�REWHU�PHOKRU�GLVWULEXLomR�H�LPSHGLU�D�YHGDomR�GRV�IXURV�SHORV�JUmRV��p
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SUHIHUtYHO� Q~PHUR� PDLRU� GH� SHUIXUDo}HV� GH� SHTXHQR� GLkPHWUR� D� XP� SHTXHQRQ~PHUR� GH� SHUIXUDo}HV� GH� PDLRU� GLkPHWUR�� SDUD� D� PHVPD� SHUFHQWDJHP� GH� iUHDSHUIXUDGD�
�����4XHGD�GH�3UHVVmR�HP�'XWRV$�TXHGD�GH�SUHVVmR�TXH�RFRUUH�TXDQGR�VH�PRYLPHQWD�R�DU�HP�XP�GXWR�pGHYLGD�DR�DWULWR�QDV�SDUHGHV��IULFomR��� UHVWULo}HV� DR� IOX[R��PXGDQoDV�GH�GLUHomR�FRWRYHORV�H�DODUJDPHQWRV�H�RX�FRQWUDo}HV�GD�iUHD�GD�VHomR�WUDQVYHUVDO�GR�GXWR��2FiOFXOR�GHVVDV�SHUGDV�IRJH�DR�REMHWLYR�GHVWH�FDStWXOR�H�RV�YDORUHV�UHDLV�SRGHP�VHUHQFRQWUDGRV�HP�WDEHODV�DSUHVHQWDGDV�HP�PXLWRV�FRPSrQGLRV�VREUH�PHFkQLFD�GRVIOXLGRV�
���&859$6�&$5$&7(5Ë67,&$6�'26�9(17,/$'25(6$SHVDU�GDV��ÃHTXDo}HV�GLVSRQtYHLV�H�GH�YiULRV�IXQGDPHQWRV�ItVLFRV��QmR�pIiFLO�HVWXGDU�D�LQWHUGHSHQGrQFLD�HQWUH�DV�JUDQGH]DV�FDUDFWHUtVWLFDV�GRV�YHQWLODGRUHVEDVHDQGR�VH� HP� FRQVLGHUDo}HV� SXUDPHQWH� WHyULFDV�� (P� YLVWD� GLVVR�� UHFRUUH�VH� DHQVDLRV�GH� ODERUDWyULRV�TXH�SHUPLWHP�H[SUHVVDU� D�YDULDomR�GH�XPD� JUDQGH]D� HPIXQomR� GD� RXWUD�� HP� IRUPD� GH� JUiILFRV�� SRVVLELOLWDQGR� IiFLO� H� UiSLGD� HVFROKD� GRYHQODGRU� H� XPD� DQiOLVH� GH� VHX� FRPSRUWDPHQWR� HP� IXQomR� GDV� YDULDo}HV� QDVJUDQGH]DV� UHSUHVHQWDGDV�� $V� FXUYDV� TXH� UHSUHVHQWDP� D� GHSHQGrQFLD� HQWUH� GXDVJUDQGH]DV�� XPD� YH]� IL[DGDV� DV� GHPDLV�� VmR� GHQRPLQDGDV� &859$6&$5$&7(5Ë67,&$6� H�DV�PDLV�LPSRUWDQWHV�VmR���SDUD�XP�YDORU�GH�Q �USP��FRQVWDQWH��YDULDomR�GDV�JUDQGH]DV�+��1P H�5WHP�IXQomR�GDYD]mR�4��H�� YDULDomR� GDV� JUDQGH]DV�+W��4��1P� H�5W� �KK� HP� IXQomR� GR� Q~PHUR� GHURWDo}HV�Q �USP��

$� $LU� 0RYLQJ� DQG� &RQGLWLRQLQJ� $VVRFLDWLRQ� �$0&$�� SDGURQL]RX� RVWHVWHV�SDUD�YHQWLODGRUHV��)LJXUD����2�GXWR�FRQHFWDGR�DR�YHQWLODGRU�WHP�FRPSULPHQWR�GH]�YH]HV�PDLRU�TXH�VHXGLkPHWUR��$�YiOYXOD�F{QLFD�VHUYH�SDUD�UHJXODU�D�UHVLVWrQFLD�DR�HVFRDPHQWR�GH�DU�SHUPLWLQGR�D�YDULDomR�GD�YD]mR��$�YD]mR�H�D SUHVVmR�VmR�PHGLGDV�FRP�R�DX[tOLRGR�WXER�GH�3LWRW�H�PDQ{PHWUR�$� )LJXUD� �� DSUHVHQWD� HP� SRUFHQWDJHQV� D� YDULDomR� GH�+H��1P H�5W HPIXQomR� GH�4�� SDUD� XP� FHUWR� YDORU� GH� USP�� QR� FDVR� GH� XP� YHQWLODGRU� GH� SiVFXUYDGDV�SDUD�WUiV��$V�FXUYDV�GH�GHVHPSHQKR�GHVWH�YHQWLODGRU�PRVWUDP�TXH�D�]RQDGH� RSHUDomR� PDLV� HILFLHQWH� VLWXD�VH� HQWUH� ��� H� ���� GH� 4 Pi[LPR� H� TXH� RYHQWLODGRU� VHOHFLRQDGR� SDUD� RSHUDU� GHQWUR� GHVWD� IDL[D� QmR� WHUi� SUREOHPDV� GHVREUHFDUJD��SRLV�1P YDULD�SRXFR�FRP�R�DXPHQWR�GH�4�$�)LJXUD��� DSUHVHQWD� FXUYDV�DQiORJDV�SDUD� R� FDVR�GH�XP�YHQWLODGRU� FRPSiV� FXUYDGDV� SDUD� IUHQWH�� (VVHV� YHQWLODGRUHV� WrP� IDL[D� GH� XWLOL]DomR� EDVWDQWHHVWUHLWD� �OLPLWH� LQIHULRU� FRQGLFLRQDGR� SHOD� LQVWDELOLGDGH�� H� OLPLWH� VXSHULRU�� SHOREDL[R�UHQGLPHQWR���$V�FXUYDV�GH�+H��SDUD�HVVH� WLSR�GH�YHQWLODGRU��SRVVXHP�XPDGHSUHVVmR� FDUDFWHUtVWLFD�� 4XDQGR� VH� VHOHFLRQD� XP� YHQWLODGRU� LQDGHTXDGR� SDUD
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GHWHUPLQDGD�DSOLFDomR��HOH�SRGHUi�RSHUDU�QD�UHJLmR�GHVVD�GHSUHVVmR��QHVWH�FDVR��RIOX[R�GH� DU� WHQGHUi� D�RVFLODU� HQWUH� GRLV� YDORUHV� SDUD� XPD�PHVPD�SUHVVmR��(VVHVYHQWLODGRUHV�RSHUDP�PDLV�HILFLHQWHPHQWH�QD�IDL[D�GH����D�����GH�4 Pi[LPR��$FXUYD� GH� 1P DXPHQWD� SURSRUFLRQDOPHQWH� DR� DXPHQWR� GH� 4�� GDQGR� D� HVWHYHQWLODGRU�XPD�FDUDFWHUtVWLFD�GH�VREUHFDUJD�

)LJXUD� �� ±� 1RUPDOL]DomR� SDUD� REWHQomR� GH� FXUYDV� FDUDFWHUtVWLFDV� GHYHQWLODGRUHV�

)LJXUD� �� ±� &XUYDV� FDUDFWHUtVWLFDV� GH� XP� YHQWLODGRU� FHQWUtIXJR� GH� SiVFXUYDGDV�SDUD�WUiV�
$�)LJXUD� ��PRVWUD� R� DVSHFWR� GDV� FXUYDV� GRV� YHQWLODGRUHV� GH� SiV� UDGLDLV�$SUHVHQWD��SDUD�D�FXUYD�GH�+H��XP�UDPR�DVFHQGHQWH�H�RXWUR�GHVFHQGHQWH��FRP�XPWUHFKR�GH�IXQFLRQDPHQWR�LQVWiYHO�HQWUH�D H�E�$�)LJXUD���PRVWUD�R�DVSHFWR�GDV�FXUYDV�GRV�YHQWLODGRUHV�D[LDLV��$V�FXUYDV
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FDUDFWHUtVWLFDV� GHVWHV� YHQWLODGRUHV� DSUHVHQWDP�� JHUDOPHQWH�� XP� Pi[LPR� GHHILFLrQFLD�HQWUH����H�����GH�4 Pi[LPR��&RPR�RV�YHQWLODGRUHV�FHQWUtIXJRV�GH�SiVFXUYDGDV�SDUD� IUHQWH�� HVVHV�YHQWLODGRUHV� DSUHVHQWDP�XPD� UHJLmR�GH�GHSUHVVmR�QDFXUYD�GH�+H�

)LJXUD� �� � &XUYDV� FDUDFWHUtVWLFDV� GH� XP� YHQWLODGRU� FHQWUtIXJR� GH� SiVFXUYDGDV�SDUD�IUHQWH�

)LJXUD���� &XUYDV�FDUDFWHUtVWLFDV�GH�XP�YHQWLODGRU�FHQWUtIXJR�GH�SiV�UDGLDLV�

)LJXUD���� &XUYDV�FDUDFWHUtVWLFDV�GH�XP�YHQWLODGRU�D[LDO�
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����&XUYD�&DUDFWHUtVWLFD�GR�6LVWHPD'HWHUPLQDGDV� WRGDV� DV� TXHGDV� GH� SUHVVmR� QRV� GLYHUVRV� FRPSRQHQWHV� GRVLVWHPD��HP�IXQomR�GD�YD]mR�GH�DU��p�SRVVtYHO�SORWDU�HVVHV�GDGRV�HP�XP�JUiILFR��+YHUVXV�4��TXH�p�GHQRPLQDGR�&XUYD�&DUDFWHUtVWLFD�GR�6LVWHPD�&RPR�PHQFLRQDGR�DQWHULRUPHQWH��SDUD�YHQFHU�HVVDV�IRUoDV�GH� UHVLVWrQFLD�R�YHQWLODGRU�GHYHUi�IRUQHFHU�XPD�TXDQWLGDGH�GH�HQHUJLD�TXH�VH�SHUGHUi��'HYH�VH�SRUWDQWR��VREUHSRU�D�FXUYD�FDUDFWHUtVWLFD�SULQFLSDO�GR�YHQWLODGRU��+ I�4���j�FXUYDFDUDFWHUtVWLFD�GR�VLVWHPD��2�SRQWR�GH�HQFRQWUR�GDV�GXDV�FXUYDV�IRUQHFHUi�DV�UDt]HVFRPXQV�jV�HTXDo}HV�GDV�GXDV�IXQo}HV��FDUDFWHUL]DQGR��SRUWDQWR��RV�YDORUHV�GH�4 H+H FRP� RV� TXDLV� R� YHQWLODGRU� DVVRFLDGR� jTXHOH� GHWHUPLQDGR� VLVWHPD� LUi� RSHUDU�)LJXUD����4XDQGR�KRXYHU�QHFHVVLGDGH�GH� DXPHQWDU�R� IOX[R�GH�DU� HP�JUDQGHV� VLORV�SRGH�VH� RSWDU� SHOR� XVR� GH� GRLV� YHQWLODGRUHV� HP� SDUDOHOR�� QHVWH� FDVR�� GHYH�VHOHPEUDU�TXH�HVWHV�GHYHP�VHU�VHPHOKDQWHV�

)LJXUD���±�'HWHUPLQDomR�GR�SRQWR�GH�IXQFLRQDPHQWR�GR�FRQMXQWR��YHQWLODGRU±�VLVWHPD�GH�GLVWULEXLomR�SURGXWR��
����/HL�GH�6HPHOKDQoD$�SDUWLU�GDV�FRQGLo}HV�HP�TXH�XP�YHQWLODGRU�HVWi�IXQFLRQDQGR�H�DSOLFDQGRDV�/HLV� GH� 6HPHOKDQoD�� SRGH�VH� GHWHUPLQDU� RV� YDORUHV� GDV� GLYHUVDV� JUDQGH]DVTXDQGR�XPD�RX�PDLV�GHVWDV�JUDQGH]DV�VRIUHP�XPD�YDULDomR�
�R FDVR��SDUD�XP�URWRU�RSHUDQGR�FRP�R�PHVPR�IOXLGR�

4����Q��RX�VHMD���4��4��� ��Q��Q��+����Q���RX�VHMD���+��+��� ��Q��Q���1P����Q���RX�VHMD���1P��1P��� ��Q��Q����R FDVR��URWRUHV�JHRPHWULFDPHQWH�VHPHOKDQWHV��RSHUDQGR�FRP�R�PHVPR�Q~PHUR�GHURWDo}HV�SRU�PLQXWR�H�PHVPR�IOXLGR�4����'���RX�VHMD���4��4��� ��'��'���
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+X����'���RX�VHMD���+X��+X��� ��'��'���1P����'���RX�VHMD���1P��1P��� �'��'���'� �GLkPHWUR�GR�URWRU
�R FDVR�� URWRUHV� JHRPHWULFDPHQWH� VHPHOKDQWHV�� RSHUDQGR� FRP� PHVPR� IOXLGR� HQ~PHUR�GH�URWDo}HV�GLIHUHQWHV�4�  �4���Q��Q����'��'���+X�  �+X���Q��Q�����'��'���1P�  �1P�����1P��1P������'��'������9(17,/$'25�&(175Ë)8*2�'(�3È6�5$',$,61HVWH� LWHP�� VHUmR� DSUHVHQWDGRV� RV� SDVVRV� SDUD� FDOFXODU� XP� YHQWLODGRUFHQWUtIXJR� GH� SiV� UDGLDLV�� 3DUD�PDLRUHV� GHWDOKHV� D� UHVSHLWR� GHVVHV� SDVVRV� H� SDUDFiOFXOR�GH�RXWUR�WLSR�GH�YHQWLODGRU��UHFRPHQGD�VH�&267$��������

9DORUHV�SUp�GHWHUPLQDGRV�
4���YD]mR��P��V�+���SUHVVmR�WRWDO�D�VHU�YHQFLGD��PP&$�kQJXOR�GD�Si�QD�VDtGD�GR�URWRU� ���R�5D���UHQGLPHQWR�DGLDEiWLFR� ������5K���UHQGLPHQWR�KLGUiXOLFR� �������H5P���UHQGLPHQWR�PHFkQLFR� ������

2UGHP�GRV�FiOFXORV�
��SULPHLUR�SDVVR��YHORFLGDGH�DEVROXWD�GR�DU�j�VDtGD�GR�URWRU��&��&� �������+������P�V
��VHJXQGR�SDVVR��GLkPHWUR�LQWHUQR�GR�URWRU��'����'�� ����4�&������P
��WHUFHLUR�SDVVR��GLkPHWUR�H[WHUQR�GR�URWRU��'���'�� ������'�
��TXDUWR�SDVVR��Q~PHUR�GH�URWDo}HV�SRU�PLQXWR�GR�URWRU��1��1� ������8�������������'��HP�TXH8����YHORFLGDGH�WDQJHQFLDO�GR�URWRU� �&��������P�V��
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��TXLQWR�SDVVR��ODUJXUD�GDV�SiV�GR�URWRU�QD�VDtGD��/���H�QD�HQWUDGD��/���/�� �����'�/�� �/���VH[WR�SDVVR��YHORFLGDGH�j�HQWUDGD�GR�URWRU�&�� �4���������5K�'��/����P�V�
��VpWLPR�SDVVR� YHORFLGDGH�WDQJHQFLDO�GH�HQWUDGD�QR�URWRU��8���8�� ��������'����1���������P�V����RLWDYR�SDVVR��kQJXOR�GH�HQWUDGD�GDV�SiV������ ���R�
��QRQR�SDVVR��Q~PHUR�GH�SiV���YDULD�GH����D����
��GpFLPR�SDVVR��WUDoDGR�GD�YROXWD�RX�GLIXVRU�

8P�SURFHVVR�SUiWLFR�SDUD�R� WUDoDGR�GD�HVSLUDO�GH�$UTXLPHGHV�p�HIHWXDGRFRP�TXDWUR�DUFRV�GH�FtUFXORV��FRQIRUPH�D�)LJXUD����H�VHUi�YLVWR�PDLV�DGLDQWH��QHVWHFDStWXOR��2�SURFHVVR�FRQVLVWH�HP�WUDoDU�XP�TXDGUDGR�DX[LOLDU��FXMR�ODGR�HTXLYDOH�D����� YH]� R� YDORU� GR� GLkPHWUR� H[WHUQR� GR� URWRU�� H� FHQWUi�OR� QR� HL[R� GHVWH�&RQVLGHUDQGR�D�)LJXUD����R�TXDGUDGR�DX[LOLDU�VHUi�FHQWUDGR�QR�SRQWR����]HUR��H�DGLVWkQFLD�GR�YpUWLFH���DR�SRQWR�I�VHUi��HQWmR��GH�DSUR[LPDGDPHQWH������YH]�R�YDORUGR� GLkPHWUR� H[WHUQR� GR� URWRU�� $VVLP�� FRP� R� FHQWUR� QR� YpUWLFH� �� GR TXDGUDGRDX[LOLDU�H�R�UDLR�LJXDO�D�����YH]�R�GLkPHWUR�H[WHUQR�GR�URWRU��WUDoD��VH�R�DUFR�I�� G�(P�VHJXLGD��FRP�R�FHQWUR�QR�YpUWLFH��� WUDoD�VH�R�DUFR�F�±�E��H�FRP�R�FHQWUR�QRYpUWLFH���WUDoD�VH�R�DUFR�E���D�2�HVWUDQJXODPHQWR�GD�YROXWD��H���GHQRPLQDGR�³EHFR�GD�YROXWD���p� LJXDO�D�����YH]�R�GLkPHWUR�H[WHUQR�GR�URWRU�

)LJXUD���±�(VTXHPD�SDUD�R�WUDoDGR�GD�YROXWD��HVSLUDO�GH�$UTXLPHGHV��



&DStWXOR�����������������������������������������������������6HOHomR�H�FRQVWUXomR�GH�YHQWLODGRUHV

6HFDJHP�H�$UPD]HQDJHP�GH�3URGXWRV�$JUtFRODV ���

�� 2�9(17,/$'25�(�68$�&216758d­21RV�VHFDGRUHV�WUDGLFLRQDLV�FRP�IOX[R�GH�DU��D�FDUDFWHUtVWLFD�GR�YHQWLODGRU�pGH� VXPD� LPSRUWkQFLD� SDUD� R� ERP� IXQFLRQDPHQWR� GR� VLVWHPD� GH� VHFDJHP�� 2YHQWLODGRU�GHYH�VHU�SURMHWDGR�SDUD�YHQFHU�D�UHVLVWrQFLD�RIHUHFLGD�SRU�XPD�FDPDGDGH�SURGXWR��D�XPD�GHWHUPLQDGD�WHPSHUDWXUD��j�SDVVDJHP�GH�XP�GHWHUPLQDGR�IOX[RGH�DU� 2�VHFDGRU�GH�FDPDGD� IL[D�PRGHOR�8)9�IRL�SURMHWDGR�SDUD� VHU�FRQVWUXtGRSRWHQFLDOL]DQGR�RV�PDWHULDLV�GLVSRQtYHLV�QD�SUySULD�ID]HQGD��(QWUHWDQWR��p�SRVVtYHOTXH� VXUMDP� SUREOHPDV� QD� KRUD� GH� DGTXLULU� XP� YHQWLODGRU�� 4XDVH� VHPSUH� KiQHFHVVLGDGH� GH� JUDQGHV� GHVORFDPHQWRV�� RQHUDQGR� DLQGD� PDLV� XP� FRPSRQHQWH�TXH��DOpP�GH�FDUR��SRGH�QmR�DSUHVHQWDU�DV�FDUDFWHUtVWLFDV�GHVHMDGDV�2�YHQWLODGRU�GHVFULWR�D� VHJXLU� p� DSURSULDGR�SDUD� VHFDGRUHV� FXMR�GLkPHWURGD� FkPDUD� GH� VHFDJHP� GR� VHFDGRU� HVWHMD� SUy[LPR� D� ���� P�� TXH� p� R� WDPDQKRPi[LPR�UHFRPHQGDGR�
�����'HVFULomR�GR�9HQWLODGRU2�YHQWLODGRU�p�IRUPDGR�SHORV�VHJXLQWHV�FRPSRQHQWHV�D� (L[R ��SHoD�TXH� WHP�FRPR� IXQomR�SHUPLWLU� H� VXSRUWDU�R�JLUR�GR� URWRUHP� WRUQR� GH� ������ URWDo}HV� SRU� PLQXWR�� 3RGH� VHU� VXEVWLWXtGR� SHORSUySULR�HL[R�GR�PRWRU�E� 5RWRU ±� SHoD� IL[DGD� QD� H[WUHPLGDGH� GR� HL[R�� (VWD� SHoD� WHP� FRPRIXQomR�SURGX]LU�H�GLUHFLRQDU�R�IOX[R�GH�DU��2�URWRU�p�FRPSRVWR�GH�GLVFRSULQFLSDO��SiV�H�FRURD�RX�DQHO��)LJXUD�����

)LJXUD������5RWRU�PRVWUDQGR�R�GLVFR�SULQFLSDO��DV�SiV�H�R�DQHO�
F� 9ROXWD RX�&DL[D� &ROHWRUD �� HVWH� FRPSRQHQWH� WHP� FRPR� ILQDOLGDGHFDSWDU� R� DU� TXH� HQWUD� H� TXH� VDL� GR� URWRU�� e� FRPSRVWD� SRU�� ODWHUDO� GHVXFomR�� ODWHUDO�PRWRUD��VXSRUWH�GR�HL[R�RX�GR�PRWRU��HQWUDGD�GH�DU�RXGLVWULEXLGRU�H�MDQHOD�GH�PDQXWHQomR�
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�����&RQVWUXomR�H�'HWDOKHV�GRV�&RPSRQHQWHV$OpP� GH� VH� WHU� j� GLVSRVLomR� XPD� RILFLQD� FRP� PDWHULDLV� H� IHUUDPHQWDVDSURSULDGDV� SDUD� D� FRQVWUXomR� GR� YHQWLODGRU�� DV� HVSHFLILFDo}HV�� RV� GHWDOKHV� H� DVQRWDV� H[SOLFDWLYDV� IRUQHFLGDV� D� VHJXLU� GHYHP� VHU� FXLGDGRVDPHQWH� VHJXLGRV� SDUDTXH�VH�REWHQKD�XP�UHVXOWDGR�VDWLVIDWyULR�
������(L[R8WLOL]DU�HL[R�GH�VHUUD�GH���������TXH�p�GH�PDLV�IiFLO�REWHQomR�QR�FRPpUFLR�RX� FRQVWUXLU� XP�HL[R� FRPXP�GH���ò��PRQWDGR�HP�PDQFDLV� FRP� URODPHQWRV� GHHVIHUDV� H� TXH� DSUHVHQWDP� FXVWRV� SUDWLFDPHQWH� LJXDLV�� &DVR� VHMD� GH� LQWHUHVVH�� RVLVWHPD�SRGH�VHU�DFRSODGR�GLUHWDPHQWH�DR�HL[R�GR�PRWRU��1HVWH�FDVR��SRGH�RFRUUHUR�LQFRQYHQLHQWH�GH�XPD�VXEVWLWXLomR�OHQWD�H�SUREOHPiWLFD�GR�PRWRU��GHYLGR�D�XPDSDQH�HOpWULFD�RX�PHFkQLFD�GHVWH�
��������5RWRU3DUD�HIHLWR�GH�FRQVWUXomR��R�URWRU�p�GLYLGLGR�HP�WUrV�SDUWHV�D� 'LVFR�SULQFLSDO ��GHYH�VHU�FRQVWUXtGR�HP�FKDSD�PHWiOLFD�GH������PP�QR ����FRP�GLkPHWUR�GH������P��'HYH�VH� UHWLILFDU�R� IXUR� FHQWUDO� H� DVERUGDV�HP�WRUQR�PHFkQLFR�RX�DSHUIHLoRDU�PDQXDOPHQWH�R�DFDEDPHQWR�HYLWDQGR�HPSHQRV�QR�GLVFR��SDUD�QmR�FRPSURPHWHU�R�EDODQFHDPHQWR�GRFRQMXQWR��)LJXUDV����D�����E� &RURD� RX� DQHO �� p� R� HVSDoR� FRPSUHHQGLGR� HQWUH� RV� UDLRV� LQWHUQRV� HH[WHUQRV� TXH� OLPLWDP� RV� FDQDLV� GR� URWRU� �)LJXUDV� ��� H� ����� GHYH� VHUFRQVWUXtGR�HP�FKDSD�FRP�HVSHVVXUD�GH������PP��QR �����9iULRV�FDQDLVUDGLDLV�VmR�IRUPDGRV�SHOD�MXQomR�GR�GLVFR�SULQFLSDO�FRP�DV�SiV�GHVWDV�HR� DQHO� PHWiOLFR�� HVWHV� FDQDLV� GmR� HVWDELOLGDGH� H� GLUHFLRQDPHQWR� DRIOX[R�GH�DU�F� 3iV �� VmR� SHoDV� PHWiOLFDV� VROGDGDV� DR� GLVFR� SULQFLSDO�� 1R� SUHVHQWHFDVR�� HODV� VmR� GLVSRVWDV� UDGLDOPHQWH� H� HT�LGLVWDQWHV� HQWUH� VL�� (PQ~PHUR�GH� RLWR� D� GR]H�� DV� SiV� GHYHP� WHU� DV� GLPHQV}HV�PRVWUDGDV� QD)LJXUD����
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)LJXUD������'LPHQV}HV��GHWDOKHV�H�SRVLFLRQDPHQWRV�GDV�SiV�QR�GLVFR�SULQFLSDO�
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GR�VLVWHPD��e� IHFKDGD� FRP� FKDSD�PHWiOLFD� QR��� H�SDUDIXVRV�GH� URVFDVREHUED��)LJXUD�����
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)LJXUD� ��� �� 7UDoDGR� GDV� ODWHUDLV� SHOR� PpWRGR� GH� $UTXLPHGHV� �ODWHUDO� GHVXFomR��
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)LJXUD������/DWHUDO�PRWRUD�H�VXDV�GLPHQV}HV�EiVLFDV��HP�FP��
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)LJXUD������9LVWD�ILQDO�GR�YHQWLODGRU��FRP�GHWDOKH�GR�HL[R�H�VHQWLGR�GH�JLUR�
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