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5(680(1
/D�QHFHVLGDG�GH�UHFXUULU�D� IXHQWHV�GH�HQHUJtD�HFRQyPLFDV��TXH�HVWpQ�IiFLOPHQWH�GLVSRQLEOHV� \� QR� LPSOLTXHQ� HO� FRQVXPR� GH� UHFXUVRV� QR� UHQRYDEOHV� HV� XQD�GHPDQGD� LPSRUWDQWH�SDUD� ORV�SURGXFWRUHV� UXUDOHV�� DVt� FRPR� HO�PHMRUDPLHQWR� GH�VXV�FRQGLFLRQHV�GH�YLGD�\�GH�WUDEDMR�
/D� XWLOL]DFLyQ� GH� ELRJiV� REWHQLGR� SRU� IHUPHQWDFLyQ� DQDHUyELFD� HQ� ORV� ILOWURV�DQDHUyELFRV�UHSUHVHQWD�XQD�VROXFLyQ�DFHSWDEOH�SDUD�FXEULU�GHPDQGDV�VXUJLGDV�GHO�SURFHVR� SURGXFWLYR� \� GH� OD� YLYLHQGD� UXUDO�� (V� SRU� HVWR� TXH� HO� DSURYHFKDPLHQWR�LQWHJUDO�GH� WRGRV�ORV�VXESURGXFWRV�GH�ODV�DFWLYLGDGHV�DJURLQGXVWULDOHV�GH� OD�]RQD�VH� FRQYLHUWH� HQ� XQD� IXHQWH� LQWHUHVDQWH� GH� DOWHUQDWLYDV� SDUD� OD� VROXFLyQ� GH� HVWD�SUREOHPiWLFD�
(O� REMHWLYR� GH� HVWD� LQYHVWLJDFLyQ� HV� HVWXGLDU� HO� FRPSRUWDPLHQWR� GH� ODV� DJXDV�UHVLGXDOHV� GH� OD� LQGXVWULD� GHO� DOPLGyQ� GH� \XFD� FRPR� VXEVWUDWR� HQ� XQ� GLJHVWRU�DQDHURELR�GH�OHFKR�ILMR��SDUD�OD�SURGXFFLyQ�GH�ELRJiV�\�HVWXGLDU�HO�GHVHPSHxR�GH�OD� SHOtFXOD� ILMD� TXH� VH� WLHQH� HQ� IXQFLRQDPLHQWR� HQ� OD� SODQWD�� FRPR� HILFLHQFLD� GH�UHPRFLyQ��/D�LQYHVWLJDFLyQ�VH�UHDOL]y�GXUDQWH�HO�SULPHU�VHPHVWUH�GH�������SDUD�ORV�SDUiPHWURV�GH�FDPSR��HQ�HO�FRUUHJLPLHQWR�GH�0RQGRPR��PXQLFLSLR�GH�6DQWDQGHU�GH�4XLOLFKDR��&DXFD���(O�EHQHILFLR�SULQFLSDO�GH�HVWD�LQYHVWLJDFLyQ�HV�HO�GH�REWHQHU�XQD� WHFQRORJtD� DPELHQWDOPHQWH� YLDEOH� HQ� OD� SURGXFFLyQ� \� XWLOL]DFLyQ� GH� OD� \XFD�FRPR�PDWHULDO�FUXGR��\�HYDOXDU�OD�FRPSRVLFLyQ�GHO�ELRJiV�JHQHUDGR�HQ�OD�LQGXVWULD�GH�DOPLGyQ�GH�\XFD���/D�PHWRGRORJtD�XVDGD�HQ�HVWD�LQYHVWLJDFLyQ�HV�OD�HYDOXDFLyQ�GH�XQ�ELRUUHDFWRU�GH�OHFKR�ILMR�GH������P� GH�FDSDFLGDG���(VWH�ILOWUR�YLHQH�RSHUDQGR�FRPR�VLVWHPD�GH�WUDWDPLHQWR�~QLFR��SRU� OR�FXDO�HVWD�VLHQGR�DOLPHQWDGR�FRQ�DJXD�UHVLGXDO�GHO� UDOODGR�GH�DOPLGyQ��GH�PDQHUD�QR�FRQVWDQWH��(O�PDWHULDO�GH� VRSRUWH�TXH�SRVHH�HO� ILOWUR�HV�SLHGUD�FRQ�WDFRV�GH�JXDGXD�FRQ�XQ�YROXPHQ�GH�YDFtRV�GH�����HQ�SURPHGLR�� �(O�GHVHPSHxR�GHO�SURFHVR�DQDHURELR�VH�HYDOXy�PHGLDQWH� ORV�
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SDUiPHWURV�GH�'HPDQGD�4XtPLFD�GH�2[tJHQR� �'42��� HVWLPDFLyQ�GH�SURGXFFLyQ�GH�ELRJiV�\�GH�PHWDQR��DVt�FRPR�HO�QLYHO�GH�ÈFLGRV�*UDVRV�9ROiWLOHV�GHQWUR�GH�ODV�FiPDUDV GHO� UHDFWRU�� 6H� GHWHUPLQDURQ� DGLFLRQDOPHQWH� RWURV� SDUiPHWURV�ILVLFRTXtPLFRV� TXH� SHUPLWLHURQ� FDUDFWHUL]DU� HO� DJXD� UHVLGXDO� GHO� SURFHVR� \� HO�HIOXHQWH� GHO� ILOWUR� DQDHURELR�� FRPR� VyOLGRV� VXVSHQGLGRV� WRWDOHV�� '%2�� S+�� \�WHPSHUDWXUD�
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,1752'8&&,21
/D�SURGXFFLyQ�GH�DOPLGyQ�DJULR�GH�\XFD�FRPR�DFWLYLGDG�DJURLQGXVWULDO�HPSH]y��HQ�&RORPELD�� HQ� ORV� DxRV� ���� DXPHQWiQGRVH� VX� GHPDQGD� HQ� ORV� DxRV� VLJXLHQWHV��FRQYLUWLpQGRVH� HQ� XQD� DJURLQGXVWULD� QHWDPHQWH� DUWHVDQDO�� /D� FDSDFLGDG�SURGXFWLYD� GH� HVWDV� SHTXHxDV� HPSUHVDV� IXH� PHMRUDGD� \� DXPHQWDGD� FRQ� OD�LQWURGXFFLyQ� GH� LQQRYDFLRQHV� PHFiQLFDV� HQ� DOJXQDV� HWDSDV� GHO� SURFHVR��HPSH]DQGR� D� VHU� FRQRFLGDV� FRPR� �UDOODQGHUtDV�� R� �UDOODGHURV��� � (VWD� DFWLYLGDG�SHUPLWLy� HO� GHVDUUROOR� VRFLRHFRQyPLFR� GH� ODV� IDPLOLDV� GH� HVFDVRV� UHFXUVRV� TXH�SXHEODQ�HO�QRUWH�GHO�GHSDUWDPHQWR�GHO�&DXFD��&RORPELD��&(&25$��������
(O�GHSDUWDPHQWR�GHO�&DXFD��HV�HO�SULQFLSDO�SURGXFWRU�GH�DOPLGyQ�DJULR�GH�\XFD�HQ�&RORPELD�� \D� TXH� SURFHVD� FDVL� HO� ���� GH� OD� SURGXFFLyQ� WRWDO� GHO� SDtV �,*$&��������
/D� PD\RU� FRQFHQWUDFLyQ� GH� XQLGDGHV� GH� SURGXFFLyQ� HVWi� HQ� OD� FRPXQLGDG�UDOODQGHUD�DVHQWDGD�HQ� HO� FRUUHJLPLHQWR� GH�0RQGRPR��D� OR� ODUJR�GH� OD� FDUUHWHUD�SDQDPHULFDQD��&(&25$��������� �(VWD�DFWLYLGDG�FDXVD�LPSDFWRV�QHJDWLYRV�VREUH�ORV�FXHUSRV�GH�DJXD� UHFHSWRUHV�GH� OD�]RQD� GHELGR�D� OD�DOWD�FDUJD�FRQWDPLQDQWH�TXH�SRVHHQ�ODV�DJXDV�UHVLGXDOHV�JHQHUDGDV�GXUDQWH�HO�SURFHVR�SURGXFWLYR�



�

*(1(5$/,'$'(6
'HVGH� OD� GpFDGD� GH� ORV� ���� HQ� HO� SDtV� VH� KDQ� UHDOL]DGR� HVWXGLRV� D� HVFDOD� GH�ODERUDWRULR� \� SLORWR�� FRQ� pQIDVLV� HQ� OD� DSOLFDFLyQ� GH� OD� WHFQRORJtD� GH� WUDWDPLHQWR�ELROyJLFR� DQDHURELR� GH� ODV� DJXDV� UHVLGXDOHV� JHQHUDGDV� HQ� HO� SURFHVR� GH�H[WUDFFLyQ� GH� DOPLGyQ� DJULR� GH� \XFD�� UHSRUWiQGRVH� HILFLHQFLDV� GH� UHPRFLyQ� GH�'42� VXSHULRUHV� DO� ���� \� VLHQGR� HO� ILOWUR� DQDHURELR� XQR� GH� ORV� VLVWHPDV� PiV�DSOLFDGRV��HQWUH�RWUDV�UD]RQHV��GHELGR�D�TXH�HVWH�WLSR�GH�VLVWHPDV�QR�LPSOLFD�DOWRV�FRVWRV� GH� FRQVWUXFFLyQ�� RSHUDFLyQ� \� PDQWHQLPLHQWR�� QR� UHTXLHUH� HTXLSRV�VRILVWLFDGRV�\�SXHGH�XWLOL]DU�PHGLRV�GH�VRSRUWH�GH�EDMR�FRVWR�\� IiFLO�FRQVHFXFLyQ�HQ�OD�UHJLyQ���7RUUHV��������
6HJ~Q�OD�ELEOLRJUDItD�FRQVXOWDGD��H[SHULHQFLDV�GH�WUDWDPLHQWR�GH�HIOXHQWHV�GH�HVWH�WLSR�KDQ�VLGR�OOHYDGDV�D�FDER�FRQ�UHODWLYR�p[LWR�HQ�SDtVHV�GHO�$VLD��FRPR�9LHWQDP��GRQGH�HO�DJXD� UHVLGXDO�GH� ODV� IiEULFDV�TXH�SURFHVDQ� OD� WDSLRFD� �HTXLYDOHQWH�D�HO�SURFHVR�GH�DOPLGyQ�DJULR�GH�\XFD���FRQWLHQH�XQD�'42�DOWD��������± �������PJ�/���'%2� ������� ± ������PJ�/��� 667� ����� ± ������PJ�/�� \� XQ S+� EDMR� ����� ± �����FDXVDQGR�XQD�FRQWDPLQDFLyQ�JUDYH�D�ODV�IXHQWHV�UHFHSWRUDV�HQ�HO�6XU�GH�9LHWQDP��+�1�3�0DL�HW�DO����������
'HELGR� D� OD� SURSRUFLyQ� DOWD� TXH� VH� WLHQH� GH�'%2�'42�� DSUR[LPDGDPHQWH� ��� ±����� HO� WUDWDPLHQWR� ELROyJLFR� GHO� DJXD� UHVLGXDO� HV� HVFRJLGR� SDUD� HO� HVWXGLR� \�WUDWDPLHQWR�GH�HIOXHQWHV�HQ�HVWH�FDVR�� �(Q� OD�DFWXDOLGDG��HO� WUDWDPLHQWR�GH�DJXD�UHVLGXDO� GH� ODV� IiEULFDV� GH� SURFHVR� GH� OD� WDSLRFD� VyOR� HV� DSOLFDGR� HQ� DOJXQRV�FDVRV��XWLOL]DQGR�HO�VLVWHPD�GH�HVWDQTXHV�GH�HVWDELOL]DFLyQ�FRQ�SODQWDV�DFXiWLFDV��6LQ� HPEDUJR�� KDQ� FRQFOXLGR� TXH� HO� IXQFLRQDPLHQWR� GH� HVWRV� VLVWHPDV� WLHQH�DOJXQDV�GHVYHQWDMDV�FRPR�HO�RORU� OLEHUDGR�� UHTXLVLWR�GH�XQ�iUHD�JUDQGH� \� WLHPSR�GH�GHJUDGDFLyQ�ODUJR�����± ���GtDV��GH�FRPSXHVWRV�RUJiQLFRV���/D�WHFQRORJtD�GH�
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WUDWDPLHQWR� SDUD� HVWH� WLSR� GH� DJXD� UHVLGXDO� QR� HV� DSURSLDGD� SDUD� DOFDQ]DU� ODV�QRUPDV�YLHWQDPLWDV�SDUD�HO�HIOXHQWH�GHVFDUJDGR���+�1�3�0DL HW�DO���������
2WURV� VLVWHPDV�� FRPR� ORV� UHDFWRUHV� 8$6%�� ORV� GH� IOXMR� DVFHQGHQWH�� ODJXQDV� GH�HVWDELOL]DFLyQ�\�WDQTXHV�GH�DHUDFLyQ�KDQ�ORJUDGR�HVWiQGDUHV�PiV�DFRUGHV�FRQ�OD�QRUPDWLYLGDG� GH� HVWH� SDtV�� � /RV� GH� WLSR� 8$6%� WLHQHQ� OD� YHQWDMD� GH� TXH� VH� KD�SRGLGR� ORJUDU� XQD� UHFXSHUDFLyQ� GH� HQHUJtD� HQ� IRUPD� GH�PHWDQR�� DXQTXH�FRQ�HO�LQFRQYHQLHQWH� GH� OD� SUHVHQFLD� GH� VyOLGRV� VXVSHQGLGRV�� ORV� FXDOHV� HQ�FRQFHQWUDFLRQHV� VXSHULRUHV� D� ���� PJ�/� JHQHUDQ� SUREOHPDV� SDUD� HO� SURFHVR�DQDHURELR���+�1�3�0DL�HW�DO���������
2WUR� SUHFHGHQWH� FRQVXOWDGR� HV� OD� LQYHVWLJDFLyQ� UHDOL]DGD� SRU� HO� ,QVWLWXWR� SDUD� OD�7HFQRORJtD� 0HGLRDPELHQWDO�� $JHQFLD� SDUD� OD� 9DORUDFLyQ� \� $SOLFDFLyQ� GH�7HFQRORJtD�GH�,QGRQHVLD�
(VWD� LQYHVWLJDFLyQ� VH� FHQWUy� HQ� HVWXGLDU� HO� HIHFWR� GH� ODV� DJXDV� UHVLGXDOHV� GH�LQGXVWULDV�GHO�DOPLGyQ�GH�WDSLRFD�FRPR�VXVWUDWR�HQ�XQ�GLJHVWRU�DQDHURELR�GH�OHFKR�ILMR�SDUD�OD�SURGXFFLyQ�GH�ELRJiV��\�HO�HVWXGLR�GHO�GHVHPSHxR�GH�XQ�GLJHVWRU�GH�OHFKR�ILMR�GH������P��� /D�LQYHVWLJDFLyQ�VH�UHDOL]R�HQ�HO�DxR������HQ�OD�ORFDOLGDG�GH�6LWXUDMD�� 6XPHGDQJ�� 2HVWH� GH� -DYD�� � &RPR� UHVXOWDGR� GH� HVWD� LQYHVWLJDFLyQ� VH��REWXYLHURQ� XQDV�PHMRUDV� HQ� HO� SURFHVR� GH� SURGXFFLyQ� GH�DOPLGyQ� GH� WDSLRFD�� \�XQD�YDORUDFLyQ�\�DSURYHFKDPLHQWR�GH�ELRJiV�HQ�HO�VLWLR���$GL�0XO\DQWR��������
8QD� GH� ODV� YHQWDMDV� SULQFLSDOHV� GHO� VLVWHPD� DQDHURELR� HVWi� HQ� HO� JDV� PHWDQR�JHQHUDGR��TXH�FRQVWLWX\H�XQD�IXHQWH�GH�HQHUJtD�IiFLOPHQWH�GLVSRQLEOH���TXH�SXHGH�HPSOHDUVH�SDUD�FDOHIDFFLyQ�R�JHQHUDFLyQ�GH�HQHUJtD�HOpFWULFD���(O�YDORU�HQHUJpWLFR�GHO�&+� HV�GH������N-�/�D�WHPSHUDWXUD�\�SUHVLyQ�HVWiQGDU���5LWWPDQQ��������
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$Vt��HO�ILOWUR�DQDHURELR�FRQVWLWX\H�XQD�YDOLRVD�DOWHUQDWLYD�SDUD�HO�WUDWDPLHQWR�GH�ODV�DJXDV� UHVLGXDOHV� \D�TXH�SUHYLHQH� OD�FRQWDPLQDFLyQ�GH� ORV�FXHUSRV�GH�DJXD�\�DO�PLVPR� WLHPSR� VXPLQLVWUD� XQ� JDV� FRPEXVWLEOH� �IXQGDPHQWDOPHQWH� PHWDQR�� TXH�SXHGH� HPSOHDUVH� SDUD� VDWLVIDFHU� OD� GHPDQGD� GH� HQHUJtD� GH� XQD� FRPXQLGDGUHSUHVHQWDQGR� XQ� VXEVLVWHPD� DSDUWH� GH� OD� OtQHD� SULQFLSDO� GH� WUDWDPLHQWR� GH� ODV�DJXDV�
(Q�RWUDV�H[SHULHQFLDV��OD�GLJHVWLyQ�DQDHURELD�\�HO� WUDWDPLHQWR�SRU�PHWDQRJpQHVLV�VH� KDQ� DSOLFDGR� SULQFLSDOPHQWH� HQ� HO� PDQHMR� GH� UHVLGXRV� RUJiQLFRV� UXUDOHV��DQLPDOHV�\�DJUtFRODV��\�PiV�UHFLHQWHPHQWH�HQ�HO�WUDWDPLHQWR�GH�DJXDV�UHVLGXDOHV��WDQWR� LQGXVWULDOHV� FRPR� GRPpVWLFDV�� +DQ� KDELGR� OLPLWDQWHV� HQ� FDVRV� HQ� TXH� VH�WHQJDQ� XQDV� DJXDV� UHVLGXDOHV� UHODWLYDPHQWH� GLOXLGDV� �'42� �� ����� PJ�/��� \� HQ�WRGR�FDVR�VH�KD�VXEYDORUDGR�OD�LPSRUWDQFLD�TXH�WLHQH�GHVGH�HO�SXQWR�GH�YLVWD�GH�OD�FRQVHUYDFLyQ�GH� UHFXUVRV� \�EDMRV� UHTXHULPLHQWRV�GH�HQHUJtD�SDUD�HO� SURFHVR�GH�WUDWDPLHQWR�FRPR�WDO��IUHQWH�D�RWUDV�WHFQRORJtDV�GH�WUDWDPLHQWR���5LWWPDQQ���������
&RPR� DOWHUQDWLYD� WpFQLFD� SDUD� HO� DXWRVRVWHQLPLHQWR� GH� OD� DJURLQGXVWULD� GH� OD�UDOODQGHUtD� VXV�DFWLYLGDGHV�UHODFLRQDGDV��HO�PDQHMR�\�DSURYHFKDPLHQWR�GH�ELRJiV�UHVXOWDQWH�GH�OD�GHSXUDFLyQ�DQDHURELD�GH�HIOXHQWHV��SXHGH�SUHVHQWDUVH FRPR�XQD�RSFLyQ�YLDEOH�\�HFRQyPLFDPHQWH�UHQWDEOH�SDUD�ODV�FRPXQLGDGHV�GHSHQGLHQWHV�GH�HVWD� DFWLYLGDG�� 8Q� SURFHVR� GH� DSURYHFKDPLHQWR� HILFLHQWH� \� FRQILDEOH� GH� HVWH�VXESURGXFWR� FRQGXFLUtD� D� TXH� ORV� UDOODQGHURV� WHQJDQ� XQRV� HOHPHQWRV� GH� MXLFLR�SDUD�OD�DGRSFLyQ GH�WHFQRORJtDV��FRPR�HO�WUDWDPLHQWR�DQDHURELR�
6LQ� HPEDUJR�� HVWR� VH� HQFXHQWUD� OLPLWDGR� SRU� HO� FRUUHFWR� IXQFLRQDPLHQWR� GHO�VLVWHPD�\�GH�OD�VXFHVLyQ�GH�SDVRV�TXH�SHUPLWDQ�TXH�HO�VXVWUDWR�SURYHQLHQWH�GH�ORV�GHVHFKRV� GH� OD� SURGXFFLyQ� GH� DOPLGyQ� DJULR� GH� \XFD VHD� FRQYHUWLGR� HQ� VX�WRWDOLGDG�D�ORV�SUHFXUVRUHV�GHO�JDV�PHWDQR���(Q�HVWH�SXQWR��ORV�UHVXOWDGRV�GH�HVWD�LQYHVWLJDFLyQ� VHULDQ� JHQHUDGRUHV� GH� HVTXHPDV� GH� FRQGXFWD� GH� VLVWHPDV�
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DQDHURELRV� TXH� IXQFLRQHQ� HQ� FRQGLFLRQHV� DPELHQWDOHV� \� GH� RSHUDFLyQ� TXH� GHQ�OXJDU� D OD� DSDULFLyQ� GH� LQKLELGRUHV� HQ� HO� SURFHVR� GH� WUDWDPLHQWR� GH� ODV� DJXDV�UHVLGXDOHV��
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���0$5&2�7(25,&2
����)LOWUR�$QDHURELR
(O�ILOWUR�DQDHURELR�HV�XQ�UHDFWRU�ELROyJLFR�FRQ�UHOOHQR��TXH�GLVSRQH�R�SUHVHQWD�XQ�PHGLR� GH� VRSRUWH�� FRQVWLWXLGR� SRU�PDWHULDOHV�� SLH]DV� R� DFFHVRULRV� JHQHUDOPHQWH�LQHUWHV��HQ�FX\D�VXSHUILFLH�RFXUUH�OD�ILMDFLyQ�R�GHVDUUROOR�GH�ELRSHOtFXODV�\�HQ�FX\RV�LQWHUVWLFLRV� SUROLIHUDQ� PLFURRUJDQLVPRV� TXH� VH� SXHGHQ� DJUXSDU� GH� GLIHUHQWHV�PDQHUDV�
(O� WHUPLQR� ILOWUR�� D� SHVDU� GH� VHU�PX\� XVDGR� HQ� HO�PHGLR� WpFQLFR� \� FLHQWtILFR�� QR�UHSUHVHQWD� XQD� UHDOLGDG�� SXHV� WDQWR� HO� ILOWUR� DHURELR� FRPR� HO� DQDHURELR�� QR�HIHFW~DQ�XQD�ILOWUDFLyQ�WDO�FRPR�VX�VLJQLILFDGR�OR�HVSHFLILFD�
(Q�UHDOLGDG�ORV�ILOWURV�DQDHURELRV�VRQ�UHDFWRUHV�GH�OHFKR�ILMR��TXH�DGHPiV�GH�WHQHU�R� SRVHHU� XQD� ELRSHOtFXOD� DGKHULGD� DO� PDWHULDO� GH� VRSRUWH�� WDPELpQ� SRVHHQ XQD�FRQVLGHUDEOH� FDQWLGDG� GH�DJUHJDGRV� \� IORFV�FRQ�EDFWHULDV�� \� KDVWD�JUiQXORV�TXH�SHUPDQHFHQ�HQ�ORV�LQWHUVWLFLRV�D�WUDYpV�GH�ORV�FXDOHV�RFXUUH�HO�IOXMR�GHO�OtTXLGR�
(Q� HVWH� WLSR� GH� UHDFWRUHV� VH� SXHGHQ� HPSOHDU� GLYHUVRV� PDWHULDOHV� SDUD� OD�LPSOHPHQWDFLyQ� GHO� OHFKR�� WDOHV� FRPR� SLHGUDV�� SLH]DV� FHUiPLFDV�� SLH]DV� HQ�PDWHULDO� VLQWpWLFR� �DQLOORV�� HQWUH� RWURV��� SLH]DV� HQ� PDGHUD�� PyGXORV� WXEXODUHV��HVIHUDV�SHUIRUDGDV���SOH[LULQJV��H�LQFOXVR�HQ�FDVRV�HVSHFLDOHV�VH�SXHGH�SHQVDU�HQ�XVDU�PDWHULDOHV�IORWDQWHV���&DPSRV�������
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����&RQFHSWR�JHQHUDO�GH�ORV�OHFKRV�EDFWHULDQRV
/RV� OHFKRV� EDFWHULDQRV� VRQ� XQ� VLVWHPD� GH� WUDWDPLHQWR� ELROyJLFR� GH� DJXDV� UHVL�GXDOHV�HQ�HO�TXH�OD�R[LGDFLyQ�VH�SURGXFH�DO�KDFHU�FLUFXODU��D�WUDYpV�GH�XQ�PHGLR�SRURVR�R�PDWHULDO�VRSRUWH�SOiVWLFR��DJXD�UHVLGXDO��
/D�PDWHULD�RUJiQLFD�\�VXVWDQFLDV�FRQWDPLQDQWHV�GHO�DJXD�VRQ�GHJUDGDGDV�HQ�XQD�SHOtFXOD� ELROyJLFD� FRPSXHVWD�SRU�PLFURRUJDQLVPRV��TXH� VH�GHVDUUROODQ�DOUHGHGRU�GH� ORV� HOHPHQWRV� FRQVWLWXWLYRV� GH� OD� PDVD� SRURVD� R� GHO� PDWHULDO� SOiVWLFR�� /D�SHOtFXOD�VH�IRUPD�SRU�DGKHUHQFLD�GH�ORV�PLFURRUJDQLVPRV�HQ�OD�VXSHUILFLH�\�D� ODV�SDUWtFXODV�RUJiQLFDV��IRUPDQGR�OD�SHOtFXOD��
(O� HPSOHR� GH� FXOWLYRV� ILMRV� SDUD� HO� WUDWDPLHQWR� ELROyJLFR� GH� ODV� DJXDV� HV� XQ�SURFHGLPLHQWR�ELHQ�FRQRFLGR���+HUQiQGH]�������
(Q�HVWRV�VLVWHPDV�UHVXOWD�PX\�LPSRUWDQWH�HO�WHQHU�XQD�VXSHUILFLH�HVSHFtILFD�R�iUHD�GH� FRQWDFWR� GRQGH� VH� GHVDUUROOH� XQD� ELRSHOtFXOD�� FRQ� PLFURRUJDQLVPRV�HVSHFLDOL]DGRV�TXH�VH�HQFDUJXHQ�GH�OD�GHJUDGDFLyQ�EDMR�FRQGLFLRQHV�DQDHURELDV�GH�OD�PDWHULD�RUJiQLFD�SUHVHQWH�HQ�HO�DJXD�UHVLGXDO���(Q�HVWH�SXQWR�HV�LPSRUWDQWH�GHILQLU�TXH�WLSR�GH�HWDSDV�VH�SUHVHQWDQ�HQ�XQ�SURFHVR�GH�GLJHVWLyQ�DQDHURELD�/D� GLJHVWLyQ� DQDHURELD�� VH� OOHYD� D� FDER� SRU� OD� PLQHUDOL]DFLyQ� GH� OD� PDWHULD�RUJiQLFD� HQ� XQ� VLVWHPD� PLFURELROyJLFR� PL[WR� HQ� FRQGLFLRQHV� GH� DXVHQFLD� GH�R[tJHQR��5HYHOR��������
([LVWHQ� PXFKDV� UD]RQHV� SDUD� HPSOHDU� VLVWHPDV� GH� WUDWDPLHQWR� DQDHURELR� GH�DJXDV�UHVLGXDOHV��HQWUH�RWUDV�
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x &RQ� UHVSHFWR� DO� WUDWDPLHQWR� GH� DJXDV� UHVLGXDOHV� GH� PHGLDQD� D� DOWD�FRQFHQWUDFLyQ� �'42� !� ����� PJ�/��� HO� XVR� GH� WUDWDPLHQWR� DQDHURELR� HV�VLJQLILFDWLYDPHQWH�PiV�EDUDWR�TXH�HO�DHURELR�x 6H�SURGXFH�HQHUJtD��(VWR�HV�HVSHFLDOPHQWH�LQWHUHVDQWH�FRQ�HO� WUDWDPLHQWR�GH�GHVHFKRV�DOWDPHQWH�FRQFHQWUDGRV��SXHV�VH�SXHGHQ�FRPSHQVDU�ODV�LQYHUVLRQHV�FRQ�OD�XWLOL]DFLyQ�GHO�ELRJiV�REWHQLGR�x /D� WHFQRORJtD�GHO� WUDWDPLHQWR� DQDHURELR�HV� GH� FRVWRV� UHODWLYDPHQWH� EDMRV� HQ�WpUPLQRV�GH�HTXLSRV�SDUD�RSHUDFLyQ�\�PDQWHQLPLHQWR���/HWWLQJD�\�+XOVKRII��������
���� (O�3URFHVR�GH�'LJHVWLyQ�DQDHURELD��
/D�GLJHVWLyQ�DQDHURELD��HV�HO�SURFHVR�GH�WUDQVIRUPDFLyQ�GH�OD�PDWHULD�RUJiQLFD�HQ�GLy[LGR� GH�FDUERQR�\�PHWDQR��EDMR� OD�DFFLyQ�GH�JUXSRV�HVSHFtILFRV�GH�EDFWHULDV��DQDHURELDV���+HUQiQGH]�������
/D�GLJHVWLyQ��DQDHURELD��VH�GLYLGH�HQ�WUHV�HWDSDV��D�VDEHU�
����� +LGUyOLVLV�\�)HUPHQWDFLyQ
&RQ� HVWD� HWDSD� VH� LQLFLD� OD� GLJHVWLyQ� DQDHURELD�� � /RV� SROtPHURV� QDWXUDOHV� WDOHV�FRPR� OD� FHOXORVD�� OD� SHFWLQD�� ODV� SURWHtQDV� R� ELHQ� ORV� FRPSXHVWRV� GH�PiV� EDMR�SHVR�PROHFXODU�FRPR�DPLQRiFLGRV��VDFiULGRV�\�OtSLGRV�\�FRPSXHVWRV�DURPiWLFRV��VRQ�WUDQVIRUPDGRV�SRU�KLGUyOLVLV�\�IHUPHQWDFLyQ�HQ�iFLGRV�FDUER[tOLFRV��DOFRKROHV��KLGUyJHQR�\�GLy[LGR�GH�FDUERQR�
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����� $FHWRJpQHVLV
'XUDQWH�OD�DFHWRJpQHVLV��ORV�SURGXFWRV�GH�IHUPHQWDFLyQ�JHQHUDGRV�DQWHULRUPHQWH�VRQ� FRQYHUWLGRV� HQ� DFHWDWR�� KLGUyJHQR� \� GLy[LGR� GH� FDUERQR� SRU� XQ� JUXSR� GH�EDFWHULDV�GHQRPLQDGDV�DFHWRJpQLFDV��SURGXFWRUDV�REOLJDGDV�GH�KLGUyJHQR���(VWRV�PLFURRUJDQLVPRV�VRQ�UHODWLYDPHQWH�UHVLVWHQWHV�\�SXHGHQ� WROHUDU�XQ� UDQJR�DPSOLR�GH�FRQGLFLRQHV�DPELHQWDOHV���/RV�iFLGRV�IRUPDGRV�WLHQHQ�XQ�S+�ySWLPR�HQWUH���\���� �/RV� UHDFWRUHV�DQDHURELRV�VRQ� RSHUDGRV�QRUPDOPHQWH�D�S+�FHUFDQR�D���SHUR�VXV� WDVDV�PHWDEyOLFDV� D� HVWH� S+� VLJXHQ� VLHQGR� IDYRUDEOHV� SDUD� OD� VXEVLJXLHQWH�IRUPDFLyQ�GH�PHWDQR�
����� 0HWDQRJpQHVLV
/D�IRUPDFLyQ�GH�PHWDQR��SURGXFWR�~OWLPR�GH�OD�GLJHVWLyQ�DQDHURELD��RFXUUH�SRU�GRV�UXWDV�SULQFLSDOHV���/D�UXWD�SULPDULD��HV�OD�IHUPHQWDFLyQ�GH�ORV�SULQFLSDOHV�SURGXFWRV�GH� OD� IDVH� GH� DFLGRJpQHVLV�� iFLGR� DFpWLFR�D�PHWDQR� \� GLy[LGR� GH� FDUERQR�� � /DV�EDFWHULDV� TXH� XWLOL]DQ� iFLGR� DFpWLFR� H LQWHUYLHQHQ� HQ� HVWD� UXWD�� VRQ� ODV�DFHWRFOiVWLFDV���/D�UHDFFLyQ�JHQHUDO�HV�

&+�&22+����� &+� ��&2��� ���
/D� RWUD� UXWD�� HV� OD� GH� XVR� GH� KLGUyJHQR� SDUD� UHGXFLU� HO� GLy[LGR� GH� FDUERQR� D�PHWDQR�� � (VWD� HV� UHDOL]DGD� SRU� EDFWHULDV� PHWDQRJpQLFDV KLGURJHQRItOLFDV�� � /D�UHDFFLyQ�JHQHUDO�HV�

��+� ��&2� &+� ����+�2��� ���
�'URVWH��������
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��� )DFWRUHV�/LPLWDQWHV�GH�OD�'LJHVWLyQ�$QDHURELD��
/RV�SULQFLSDOHV�IDFWRUHV�TXH�LQFLGHQ�HQ�XQ�SURFHVR�DQDHURELR��HVWiQ�UHODFLRQDGRV�FRQ�DTXHOORV�SDUiPHWURV�FX\R�FRQWURO�SHUPLWH�XQD�PD\RU�DFWLYLGDG�GH�OD�ELRPDVD��OR� TXH� OOHYD� D� XQ� DOWR� SRUFHQWDMH� GH� UHPRFLyQ� GH� OD� PDWHULD� RUJiQLFD�� � (VWRV�IDFWRUHV�VRQ�
����� S+
/RV�PLFURRUJDQLVPRV�DQDHURELRV�QHFHVLWDQ�XQ�S+�HQ� WRUQR�D� OD�QHXWUDOLGDG�SDUD�VX�FRUUHFWR GHVDUUROOR��DXQTXH�SHUPLWHQ�FLHUWD�RVFLODFLyQ��&ODUN�\�6SHHFH���������3DUHFH� VHU� TXH�HO� S+�DIHFWD� IXQGDPHQWDOPHQWH� D� OD� DFWLYLGDG�HQ]LPiWLFD� GH� ORV�PLFURRUJDQLVPRV� �:HEE�� -�/��������� FLWDGR�HQ�&ODUN� \�6SHHFH���������PHGLDQWH��DOWHUDFLyQ� GH� ORV� FRPSRQHQWHV QR� LRQL]DEOHV� GHO� VLVWHPD�� FRPR� SRU� HMHPSOR� HO�VXEVWUDWR��\�GHVQDWXUDOL]DFLyQ�GH�OD�HVWUXFWXUD�SURWHLFD�GH�ODV�HQ]LPDV��
3DUD�TXH�HO�SURFHVR�VH�GHVDUUROOH�GH�IRUPD�VDWLVIDFWRULD��HO�S+�GHEH�HVWDU�HQ�WRUQR�D� OD�QHXWUDOLGDG��SUHVHQWDQGR�SUREOHPDV�JUDYHV�VL HO�S+�EDMD�SRU�GHEDMR�GH���R�VXEH�SRU�HQFLPD�GH������/D\�HW�DO�����������6LQ�HPEDUJR��HO�SURFHVR�GH�LQKLELFLyQ�SDUHFH�VHU�FRPSOHWDPHQWH�UHYHUVLEOH��DXQTXH�HO�WLHPSR�GH�UHFXSHUDFLyQ�GHSHQGH�GH�OD�GXUDFLyQ�GH�OD�DOWHUDFLyQ��
(O� S+� HV� WDPELpQ� XQD� LPSRUWDQWH YDULDEOH� GH� GLDJQyVWLFR� GH� ORV� VLVWHPDV�DQDHURELRV��SXHV�PXFKRV�IHQyPHQRV�WLHQHQ�LQIOXHQFLD�VREUH�HO�PLVPR���(MHPSORV�FOiVLFRV�VRQ�ODV�VREUHFDUJDV�RUJiQLFDV��R�OD�SUHVHQFLD�GH�XQ�LQKLELGRU�GH�OD�HWDSD�PHWDQRJpQLFD� TXH� SXHGHQ� SURYRFDU� GHVHTXLOLEULRV� HQWUH� OD� SURGXFFLyQ� \� HO�FRQVXPR� GH� iFLGRV� JUDVRV� YROiWLOHV�� SURGXFLHQGR� OD� DFXPXODFLyQ� GH� pVWRV� \� HO�FRQVLJXLHQWH�GHVFHQVR�GHO�S+��SURGXFLpQGRVH�OD�DFLGLILFDFLyQ�GHO�UHDFWRU��



��

(Q� FXDOTXLHU� FDVR�� HO� S+� QR� VH� FRQVLGHUD� XQD� EXHQD� YDULDEOH� GH� FRQWURO� SRU�UHVXOWDU� GHPDVLDGR� OHQWD�� XQD�YH]�GHWHFWDGD�XQD�YDULDFLyQ� LPSRUWDQWH� GHO� S+��HO�IUDFDVR�GHO�VLVWHPD�SXHGH�VHU�\D� LUUHYHUVLEOH��,]D����������3RU�HOOR�VH�FRQVLGHUDQ�RWUDV�YDULDEOHV�FRPR�PHMRUHV�LQGLFDGRUHV�GHO�HVWDGR�GHO�SURFHVR�DQDHURELR��FRPR�OD� SURGXFFLyQ� GH� ELRJiV� \� VX� FRQWHQLGR� HQ� PHWDQR� �+LOO� \� +ROPEHUJ�� ������� HO�FRQWHQLGR� GH� iFLGRV� JUDVRV� YROiWLOHV� R� OD� UHODFLyQ� HQWUH� HOORV� �+LOO� HW� DO��� ���������3RU�RWUR�ODGR��HO�S+�HV�XQ�LPSRUWDQWH�PRGXODGRU�GHO�VLVWHPD�SXHVWR�TXH�LQIOX\H�HQ�YDULRV� HTXLOLEULRV� TXtPLFRV�� SXGLHQGR� GHVSOD]DUORV� KDFLD� OD� IRUPDFLyQ� GH� XQ�GHWHUPLQDGR�FRPSRQHQWH�TXH�WHQJD�LQIOXHQFLD�HQ�HO�SURFHVR��
����� 7HPSHUDWXUD
'H� IRUPD� JHQHUDO�� D� DOWDV� WHPSHUDWXUDV� ODV� WDVDV� GH� UHDFFLRQHV� TXtPLFDV� \�ELROyJLFDV�VRQ�PiV� UiSLGDV�TXH�D�EDMDV�WHPSHUDWXUDV�� �/D�YHORFLGDG�GH�UHDFFLyQ�GH� ORV� SURFHVRV� ELROyJLFRV� GHSHQGH GH� OD� YHORFLGDG� GH� FUHFLPLHQWR� GH� ORV�PLFURRUJDQLVPRV� UHVSRQVDEOHV�� TXH�D� VX� YH]� HV� GHSHQGLHQWH� GH� OD� WHPSHUDWXUD��9DQ�/LHU��������
������� ,QIOXHQFLD�GH�OD�WHPSHUDWXUD�VREUH�DVSHFWRV�ItVLFR�TXtPLFRV
/D�VROXELOLGDG�GH�ORV�JDVHV�1+���+�6�\�+� GHVFLHQGH�DO�DXPHQWDU�OD�WHPSHUDWXUD��IDYRUHFLpQGRVH� OD� WUDQVIHUHQFLD� OtTXLGR� ± JDV�� \� SRU� WDQWR� GHVDSDUHFLHQGR�PiV�UiSLGDPHQWH�GHO�PHGLR�DFXRVR���(VWR�VXSRQH�XQ�HIHFWR�SRVLWLYR��GDGD�OD�WR[LFLGDG�VREUH� HO� FUHFLPLHQWR� GH� ORV� PLFURRUJDQLVPRV� DQDHURELRV� GH� ORV� FLWDGRV�FRPSXHVWRV���8QD�SRVLEOH�GHVYHQWDMD�GH�HVWH�IHQyPHQR�HV�TXH�HO�GHVFHQVR�GH�OD�VROXELOLGDG� GHO� &2�� LPSOLFDUi� XQ� DXPHQWR� GHO� S+� HQ� ORV� UHDFWRUHV�� OR� TXH� HQ�FRQGLFLRQHV�GH�DOWD�FRQFHQWUDFLyQ�GH�iFLGRV�SXHGH�VHU�QHJDWLYR��9DQ�/LHU���������
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/D�VROXELOLGDG�GH�OD�PD\RUtD�GH�ODV�VDOHV�DXPHQWD�FRQ�OD�WHPSHUDWXUD���/DV�VDOHV�RUJiQLFDV�VRQ�PiV�VROXEOHV�D�DOWDV� WHPSHUDWXUDV��SRU� OR�TXH�OD�PDWHULD�RUJiQLFD�HV�PiV�DFFHVLEOH�SDUD�ORV�PLFURRUJDQLVPRV��\�DXPHQWD�OD�YHORFLGDG�GHO�SURFHVR���6LQ�HPEDUJR��VL VH�WUDWD�GH�FRPSXHVWRV�Wy[LFRV��DO�DXPHQWDU�VX�VROXELOLGDG�FRQ�OD�WHPSHUDWXUD� VHUiQ� SRWHQFLDOPHQWH� PiV� Wy[LFRV�� OR� TXH� SXHGH� H[SOLFDU�SDUFLDOPHQWH� OD� PD\RU� LQKLELFLyQ� GH� GHWHUPLQDGRV� FRPSXHVWRV� RUJiQLFRV� HQ� HO�UDQJR�WHUPRItOLFR��FRPR�ORV�iFLGRV�JUDVRV�GH�FDGHQD�ODUJD��+ZX�HW�DO����������
$GHPiV�� OD� WHPSHUDWXUD� LQIOX\H� GLUHFWDPHQWH� HQ� GHWHUPLQDGRV� HTXLOLEULRV�TXtPLFRV��FRQ�JUDQ�LQIOXHQFLD�VREUH�HO�SURFHVR�DQDHURELR��FRPR�ORV�GHO�DPRQLR�±DPRQtDFR�OLEUH�R�iFLGRV�JUDVRV�YROiWLOHV�LRQL]DGRV�± QR�LRQL]DGRV���(Q�JHQHUDO��FRQ�OD� WHPSHUDWXUD� VH� IDYRUHFHQ� ODV� IRUPDV� QR� LRQL]DGDV�� TXH� UHVXOWDQ�PiV� Wy[LFDV�SDUD�ORV�PLFURRUJDQLVPRV��
/D�YLVFRVLGDG�GH�ORV�OtTXLGRV�\�VHPLVyOLGRV�GLVPLQX\H�DO�DXPHQWDU�OD�WHPSHUDWXUD��OR�TXH�LPSOLFD�PHQRUHV�UHTXHULPLHQWRV�HQHUJpWLFRV�SDUD�OD�PH]FOD��DJLWDFLyQ����$�DOWDV�WHPSHUDWXUDV�VH�SURGXFH�WDPELpQ�XQD�PHMRU�VHGLPHQWDFLyQ�GH�ORV�VyOLGRV��
������� ,QIOXHQFLD�GH�OD�WHPSHUDWXUD�VREUH�DVSHFWRV�ELRTXtPLFRV�
(O� SURFHVR� DQDHURELR� VH� SURGXFH� HQ� OD� QDWXUDOH]D� HQ� XQ� DPSOLR� UDQJR� GH�WHPSHUDWXUDV��TXH�YDQ�GHVGH�����D�����&���/D�HILFLHQFLD�GHO�SURFHVR��QR�REVWDQWH��HV�PX\�GLIHUHQWH�HQ�IXQFLyQ�GH�OD�WHPSHUDWXUD�GHO�PHGLR���6H�KDEOD�GH�WUHV�UDQJRV�SULQFLSDOHV�GH�WHPSHUDWXUD��SVLFURItOLFR��SRU�GHEDMR�GH�����&���PHVRItOLFR��HQWUH����\�����&��\�WHUPRItOLFR��HQWUH�����&�\�����&���VLHQGR� OD�WDVD�Pi[LPD�HVSHFtILFD�GH�FUHFLPLHQWR�PD\RU�FRQIRUPH�DXPHQWD�OD�WHPSHUDWXUD��9DQ�/LHU�HW�DO����������
/D�YHORFLGDG�GHO�SURFHVR�DXPHQWD�FRQ�OD�WHPSHUDWXUD��DXQTXH�WDPELpQ�DXPHQWDQ�ORV� UHTXHULPLHQWRV HQHUJpWLFRV�� \� SXHGH� GLVPLQXLU� OD� HVWDELOLGDG� GHO� SURFHVR�
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�)DQQLQ���������DO�PHQRV�HQ�SUHVHQFLD�GH�GHWHUPLQDGRV�Wy[LFRV���3RU�RWUR�ODGR��HV�SUHFLVR�GHVDUUROODU�XQ�FRPSOHWR�EDODQFH�HQHUJpWLFR�SDUD�HVWDEOHFHU�HO� LQWHUpV�GH�PDQWHQHU�XQD�GHWHUPLQDGD�WHPSHUDWXUD��
/D�SURGXFFLyQ�GH�ELRJiV��HQ�DXVHQFLD�GH�LQKLELGRUHV��DXPHQWD�FRQ�OD�WHPSHUDWXUD��SXHVWR� TXH� DXPHQWD� OD� WDVD� GH� FUHFLPLHQWR� GH� ORV�PLFURRUJDQLVPRV�� DVt�PLVPR�WHPSHUDWXUDV� PiV� EDMDV� LPSOLFDQ� WLHPSRV� GH� UHWHQFLyQ� PiV� ODUJRV�� \� SRU� WDQWR�PD\RUHV� YRO~PHQHV� GH� UHDFWRU�� � /D� WDVD� GH� KLGUyOLVLV� WDPELpQ� DXPHQWD� FRQ� OD�WHPSHUDWXUD� �9HHNHQ� \� +DPHOHUV�� ������� SRU� OR� TXH� HO� UpJLPHQ� GH� WHPSHUDWXUD�SXHGH� WHQHU� JUDQ� LQWHUpV� DO� WUDWDU� UHVLGXRV� HQ� ORV� TXH� OD� KLGUyOLVLV� VHD� OD� HWDSD�OLPLWDQWH��
/D� VHQVLELOLGDG� D� ORV� FDPELRV� GH� WHPSHUDWXUD� DPELHQWDO� GHSHQGH� GH� GLYHUVRV�IDFWRUHV�� SULQFLSDOPHQWH� GHO� JUDGR� GH� DGDSWDFLyQ� GHO� FXOWLYR�� GHO� PRGR� GH�RSHUDFLyQ�\�GHO�WLSR�GH�ELRUUHDFWRU��
����� 9HORFLGDG� GH� FDUJD�RUJiQLFD� �9&2�� \� WLHPSR�GH� UHWHQFLyQ� KLGUiXOLFR��75+�
(O� WLHPSR� GH� UHWHQFLyQ� HV� XQ� SDUiPHWUR� PX\� LPSRUWDQWH�� TXH� GHSHQGHUi�WtSLFDPHQWH�GHO� WLSR�GH�UHDFWRU�XWLOL]DGR�� �(Q� ORV�VLVWHPDV�GH�PH]FOD�FRPSOHWD�HO�WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFR�FRLQFLGH�FRQ�HO�WLHPSR�GH�UHWHQFLyQ�FHOXODU��HV�GHFLU�GH�OD�ELRPDVD��SRU�OR�TXH�HO�WLHPSR�GH�UHWHQFLyQ�GHEHUi�VHU�VXILFLHQWHPHQWH�ODUJR�SDUD�SHUPLWLU�HO�GHVDUUROOR�GH�OD�SREODFLyQ�EDFWHULDQD���(O�WLHPSR�GH�UHWHQFLyQ��MXQWR�FRQ�OD�YHORFLGDG�GH�FDUJD��GHWHUPLQDGD�SRU�HO�WLSR�GH�VXEVWUDWR��VRQ�ORV�SULQFLSDOHV�SDUiPHWURV�GH�GLVHxR��GHILQLHQGR�HO�YROXPHQ�GHO�GLJHVWRU�
/D� IUDFFLyQ� GH� PDWHULD� RUJiQLFD� GHJUDGDGD� DXPHQWD� DO� DXPHQWDU� HO� 75+�� VLQ�HPEDUJR�OD�SURGXFFLyQ�YROXPpWULFD�GH�PHWDQR��SURGXFFLyQ�SRU�XQLGDG�GH�UHDFWRU��
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GLVPLQX\H��XQD�YH]�VXSHUDGR�HO�ySWLPR�� �(V�SRU� WDQWR�QHFHVDULR�GHWHUPLQDU�SDUD�FDGD�WLSR�GH�UHVLGXR�\�GH�GLJHVWRU�HO�WLHPSR�GH�UHWHQFLyQ�TXH�RSWLPL]D�HO�SURFHVR���/D� FDUJD� RUJiQLFD� HV� OD� UHODFLyQ�GH� OD� FDQWLGDG�GH�PDWHULD� RUJiQLFD�� H[SUHVDGD�QRUPDOPHQWH�HQ�XQLGDGHV�GH�'42�R�GH�VyOLGRV�YROiWLOHV��SRU�XQLGDG�GH�UHDFWRU�\�XQLGDG� GH� WLHPSR�� VLHQGR� GLUHFWDPHQWH� GHSHQGLHQWH� GH� OD� FRQFHQWUDFLyQ� GHO�VXEVWUDWR�\�GHO�WLHPSR�GH�UHWHQFLyQ��
$OWDV� FDUJDV� RUJiQLFDV�� HQ� DXVHQFLD� GH� LQKLELGRUHV�� SURSRUFLRQDQ� DOWDV�SURGXFFLRQHV� YROXPpWULFDV� GH� ELRJiV�� � 3DUHFH� TXH� OD� UHVLVWHQFLD� D� FLHUWRV�LQKLELGRUHV�SXHGH�DXPHQWDU�FRQ� OD�FDUJD�RUJiQLFD� �$QJHOLGDNL�HW�DO��� ������� �6LQ�HPEDUJR� OD� LQHVWDELOLGDG� DXPHQWD� WDPELpQ� FRQ� HO� DXPHQWR� GH� FDUJD��HVSHFLDOPHQWH� HQ� HO� FDVR� GH� ³VREUHFDUJDV´� SXQWXDOHV�� TXH� FRQOOHYDQ� OD�DFXPXODFLyQ�GH�iFLGRV�JUDVRV�YROiWLOHV��$KULQJ�HW�DO����������
����� 7y[LFRV�H�LQKLELGRUHV
/D�PDJQLWXG�GH�WR[LFLGDG�REVHUYDGD�HQ�OD�ELEOLRJUDItD�HV�XQD�IXQFLyQ�GH�GLYHUVRV�IDFWRUHV�� LQFOX\HQGR� FRQFHQWUDFLyQ�� DQWDJRQLVPRV�� VLQHUJLVPRV�� IRUPDFLyQ� GH�FRPSOHMRV�\�DFOLPDWDFLyQ��.XJHOPDQ�\�&KLQ����������/D�FRQFHQWUDFLyQ�HV�HO�~QLFR�IDFWRU� TXH� XVXDOPHQWH� VH� FRQVLGHUD�� OR� TXH� OOHYD� D� DILUPDFLRQHV�PXFKDV� YHFHV�HUUyQHDV��(Q�JHQHUDO� OD�YHORFLGDG�GH�FUHFLPLHQWR�EDFWHULDQR�DXPHQWD�FRQ� OD�FRQFHQWUDFLyQ�GH� VXEVWUDWR�� OOHJDQGR�D�XQ� SXQWR�HQ� TXH�VH� HVWDELOL]D� \�� GHSHQGLHQGR�GH� FDGD�FDVR� FRQFUHWR�� SXHGH� OOHJDU� D� GHVFHQGHU� �LQKLELFLyQ� SRU� HO� VXEVWUDWR��� � $Vt�� XQD�VXVWDQFLD� HV� XQ� Wy[LFR� R� XQ� VXEVWUDWR� GHSHQGLHQGR� GH� VX� FRQFHQWUDFLyQ�� � /RV�IHQyPHQRV� GH� DQWDJRQLVPR� \� VLQHUJLVPR� VRQ� PX\� LPSRUWDQWHV� DO� KDEODU� GH�WR[LFLGDG�� � $QWDJRQLVPR� HV� XQD� UHGXFFLyQ� GH� OD� WR[LFLGDG� GH� XQ� VXEVWUDWR� HQ�SUHVHQFLD�GH�RWUR�\�VLQHUJLVPR�HV�HO�DXPHQWR�GHO�HIHFWR� Wy[LFR�GH�XQD�VXVWDQFLDFDXVDGD� SRU� OD� SUHVHQFLD� GH� RWUD�� � /D� IRUPDFLyQ�GH� FRPSOHMRV� UHVXOWD�� WDPELpQ��



��

IXQGDPHQWDO���6L�XQD�VXVWDQFLD�QR�HVWi�HQ�VROXFLyQ��QR�SXHGH�SHQHWUDU�GHQWUR�GH�OD�FpOXOD��\�SRU�WDQWR�QR�SRGUi�DIHFWDU�HO�PHWDEROLVPR�GHO�RUJDQLVPR���/D�PDJQLWXG�GHO� HIHFWR� Wy[LFR� GH� XQD� VXVWDQFLD SXHGH� VHU� UHGXFLGD� VLJQLILFDWLYDPHQWH� SRU�DFOLPDWDFLyQ� GH� OD� SREODFLyQ� GH� PLFURRUJDQLVPRV� DO� Wy[LFR�� � /D� DFOLPDWDFLyQ�LPSOLFD�XQD�UHRUJDQL]DFLyQ�GH�ORV�UHFXUVRV�PHWDEyOLFRV�SDUD�YHQFHU�ORV�REVWiFXORV�PHWDEyOLFRV�SURGXFLGRV�SRU�HO�VXEVWUDWR�Wy[LFR��PiV�TXH�PXWDFLyQ�R�VHOHFFLyQ�GH�ODV�SREODFLRQHV��.XJHOPDQ�\�&KLQ���������
6RQ�PXFKDV� ODV� VXEVWDQFLDV� TXH�SXHGHQ� UHVXOWDU� LQKLELGRUDV� GHO� FUHFLPLHQWR�GH�ORV�PLFURRUJDQLVPRV�DQDHURELRV���$�FRQWLQXDFLyQ�VH�GHVFULEH�EUHYHPHQWH�XQR�GH�ORV�FRPSXHVWRV�TXH�PiV�FRP~QPHQWH�SUHVHQWDQ�SUREOHPDV�GH� WR[LFLGDG��HQ� ORV�VXEVWUDWRV�XWLOL]DGRV�HQ�HO�SUHVHQWH�WUDEDMR��
������� ÈFLGRV�JUDVRV�YROiWLOHV
/RV� iFLGRV� JUDVRV� YROiWLOHV� VRQ� ORV�PiV� LPSRUWDQWHV� LQWHUPHGLDULRV� GHO� SURFHVR�DQDHURELR��VLHQGR��SRU�HOOR�� IXQGDPHQWDO� FRQRFHU� VX�HYROXFLyQ��-XHJDQ�XQ�SDSHO�PX\�LPSRUWDQWH�HQ�HO�PRQLWRUHR�\�FRQWURO�GH�UHDFWRUHV�DQDHURELRV��PRVWUDQGR�XQD�UiSLGD� UHVSXHVWD� D� ODV� YDULDFLRQHV� HQ� HO� VLVWHPD�� SRU� HMHPSOR� HQ� HO� FDVR� GH�VREUHFDUJDV� RUJiQLFDV� �$KULQJ� HW� DO��� ������� R� HQ� HO� FDVR� GH� OD� LQWURGXFFLyQ� GH�Wy[LFRV���(O�DXPHQWR�GH�VX�FRQFHQWUDFLyQ�HVWi�UHODFLRQDGR�FRQ�OD�GLVPLQXFLyQ�HQ�OD�SURGXFFLyQ�GH�ELRJiV��+LOO�HW�DO���������
$GHPiV�� ORV�iFLGRV�JUDVRV�YROiWLOHV�SXHGHQ� LQKLELU� DOJXQRV�GH� ORV�SURFHVRV�TXH�WLHQHQ� OXJDU� HQ� XQ� UHDFWRU� DQDHURELR�� DXQTXH� KD\� FLHUWD� GLVSHUVLyQ� HQ� OD�ELEOLRJUDItD�
/DV�FRQFHQWUDFLRQHV� OtPLWH�GH� LQKLELFLyQ�QR�HVWiQ�PX\�FODUDV�HQ� OD�ELEOLRJUDItD�\�GHSHQGH� PXFKR� GHO� WLSR� GH� iFLGR� JUDVR�� DVt� FRPR� GH� OD� IRUPD� HQ� TXH� VH�



��

HQFXHQWUD��(O�HIHFWR�Wy[LFR�VH�KD�GHVFULWR�FRPR�QR�UHYHUVLEOH��\�OD�IRUPD�Wy[LFD�VRQ�ORV�iFLGRV�JUDVRV�OLEUHV��(O�HIHFWR�LQKLELGRU�GH�ORV�OtSLGRV�HVWi�PX\�UHODFLRQDGR�FRQ�OD� DGDSWDFLyQ� GH� ORV� PLFURRUJDQLVPRV�� \� SUiFWLFDPHQWH� FRQGLFLRQDGR� D� OD�H[LVWHQFLD�GH�PLFURRUJDQLVPRV�DFHWRJpQLFRV�TXH�GHJUDGHQ�ORV�$*9 D�PHGLGD�TXH�VH� YDQ� SURGXFLHQGR� SRU OD KLGUyOLVLV� GH� ODV� JUDVDV� �WULJOLFpULGRV� X� RWUDV� IRUPDV���HYLWDQGR�DVt��DOFDQ]DU�FRQFHQWUDFLRQHV�Wy[LFDV��$QJHOGDNL�\�$KULQJ�������
6HJ~Q� OD� ELEOLRJUDItD�� OD� WR[LFLGDG� GH� ORV� iFLGRV� JUDVRV� GH� FDGHQD� ODUJD�� HQ�HVSHFLDO�GHO�ROHLFR��HV�PD\RU�HQ�HO�UDQJR�WHUPRItOLFR�TXH�HQ�HO�PHVRItOLFR��HVWDQGR�WDPELpQ�DIHFWDGD�SRU�HO�WLSR�GH�ORGR��JUDQXODU�R�IORFXOHQWR���+ZX�HW�DO����������
(Q� LQYHVWLJDFLRQHV� SUHYLDV�� OD� IDVH� GH� DUUDQTXH� HV� HYLGHQFLDGD� SRU� XQD� DOWD�FRQFHQWUDFLyQ� GH� $*9�� RVFLODQGR� HQWUH� YDORUHV� GH� ����� PJ�/� \� ����� PJ�/��$QQDFKDWUH����������(VWH�DXWRU�UHSRUWD�TXH�HQ�HO�HVWXGLR�GH�XQ�UHDFWRU�8$6%�TXH�WUDWD� DJXD� UHVLGXDO� GHO� SURFHVR� GH� OD� WDSLRFD�� ORV� YDORUHV� GH� $*9� RVFLODURQ� GH������ PJ�/� HQ� HO� DUUDQTXH�� D� XQ� YDORU� GH� ���� PJ�/� HQ� HO� HIOXHQWH� XQD� YH]� VH�HVWDELOL]D� HO� SURFHVR�� � ,JXDOPHQWH�� ODV� RVFLODFLRQHV� HQWUH� ORV� YDORUHV� UHSRUWDGRV�VRQ�HYLGHQWHV� DXQTXH�QR�VXSHUDQ�ORV������PJ�/�HQ�OD�IDVH�HVWDEOH��
��� 5HVXOWDGRV�GH�OD�GLJHVWLyQ�DQDHURELD
/D�GLJHVWLyQ�DQDHURELD�HV�XQ�SURFHVR�ELROyJLFR�GHJUDGDWLYR�HQ�HO�FXDO�SDUWH�GH�ORV�PDWHULDOHV� RUJiQLFRV� GH� XQ� VXEVWUDWR� VRQ� FRQYHUWLGRV� HQ� ELRJiV�� PH]FOD� GH�GLy[LGR� GH� FDUERQR� \� PHWDQR� FRQ� WUD]DV� GH� RWURV� HOHPHQWRV�� SRU� XQ� SREODFLyQ�EDFWHULDQD�TXH�HV�VHQVLEOH�R�FRPSOHWDPHQWH�LQKLELGD�SRU�HO�R[tJHQR���8WLOL]DQGR�HO�SURFHVR� GH� GLJHVWLyQ� DQDHURELD� HV� SRVLEOH� FRQYHUWLU� JUDQ� FDQWLGDG� GH� UHVLGXRV��UHVLGXRV�YHJHWDOHV��HVWLpUFROHV��HIOXHQWHV�GH�OD�LQGXVWULD�DOLPHQWDULD�\�IHUPHQWDWLYD��GH�OD�LQGXVWULD�SDSHOHUD�\�GH�DOJXQDV�LQGXVWULDV�TXtPLFDV��HQ�VXESURGXFWRV�~WLOHV���(Q� OD� GLJHVWLyQ� DQDHURELD� PiV� GHO� ���� GH� OD� HQHUJtD� GLVSRQLEOH� SRU� R[LGDFLyQ�



��

GLUHFWD�VH� WUDQVIRUPD�HQ�PHWDQR� FRQVXPLpQGRVH�VyOR�XQ������GH�OD�HQHUJtD�HQ�FUHFLPLHQWR�EDFWHULDQR� IUHQWH�DO� �����FRQVXPLGR�HQ�XQ�VLVWHPD�DHURELR� �0XxR]�9DOHUR�HW�DO���������
����� %LRJiV
(V�XQD�PH]FOD�JDVHRVD�IRUPDGD��SULQFLSDOPHQWH��SRU�PHWDQR�\�GLy[LGR�GH�FDUERQR�\�SHTXHxDV�SURSRUFLRQHV�GH�RWURV�JDVHV��FRPR�+�6��+���1+���HWF�
/D� FRPSRVLFLyQ� R� ULTXH]D� GHO� ELRJiV�� HQ� HVWH� FDVR�� GHSHQGH� GHO� PDQHMR� \�RSHUDFLyQ�TXH�VH�WHQJD�HQ�HO�UHDFWRU��
/D�FRPSRVLFLyQ�TXtPLFD�GHO�ELRJiV�VH�SUHVHQWD�HQ�OD�WDEOD���

7DEOD����&RPSRVLFLyQ�SRUFHQWXDO�GHO�ELRJiV�0HWDQR��&+�� ���± ������'Ly[LGR�GH�&DUERQR��&2�� ���± ������ÈFLGR�VXOIKtGULFR��+�6� ����± �����1LWUyJHQR��1�� ����± �����)XHQWH��,&$�������
6X�SXUH]D�\� FDOLGDG�GHSHQGHQ�GH� OD� FDQWLGDG� GH�PHWDQR� TXH�FRQWHQJD�� \D�TXH�FXDQWR� PD\RU� HV� HO� SRUFHQWDMH� GH� HVWH� HOHPHQWR�� PiV� SXUR� \� GH� PD\RU� SRGHU�FDORUtILFR�HV�HO�ELRJiV��,&$��������
����&DUDFWHUtVWLFDV�GHO�DJXD�D�WUDWDU
/D�FDOLGDG� \�FDQWLGDG�GH� ORV� UHVLGXRV�JHQHUDGRV�HQ�HO�SURFHVR�GH�H[WUDFFLyQ�GH�DOPLGyQ� GH� \XFD� YDUtDQ� VLJQLILFDWLYDPHQWH�� GHELGR� D IDFWRUHV� FRPR� HGDG� GHO�



��

WXEpUFXOR�� WLHPSR�GH�DOPDFHQDPLHQWR�� WLSR�GH�SURFHVR�XWLOL]DGR��HWF�� �/DV�DJXDV�UHVLGXDOHV�JHQHUDGDV��SUHVHQWDQ�XQD�HOHYDGD�FDUJD�RUJiQLFD�PHGLGD�FRPR�'42�\�'%2�� DGHPiV� GH� XQD� HOHYDGD� SUHVHQFLD� GH� VyOLGRV� GLVXHOWRV� \� FRPSXHVWRV�FLDQXUDGRV�GH�DOWD�WR[LFLGDG��7RUUHV��3��������
&RPR�GHVFULSFLyQ�JHQHUDO�GHO�VXVWUDWR��VH�REVHUYD�TXH�HO�DJXD�UHVLGXDO�JHQHUDGD�HQ�OD�UDOODQGHUtD�HYDOXDGD�SUHVHQWD�XQ�FRORU�JULViFHR�\�DOWD�WXUELHGDG�GHELGR�D�TXH�HO� VLVWHPD� GH� VHSDUDFLyQ� GHO� DOPLGyQ� \� GH� OD PDQFKD� QR� HV� FRPSOHWDPHQWH�HILFLHQWH��SHUGLpQGRVH�SDUWH�GH�HVWRV�PDWHULDOHV�MXQWR�FRQ�HO�DJXD�UHVLGXDO���(V�GH�DQRWDU� TXH� HVWH� HIOXHQWH� QR� SUHVHQWD� RORUHV� RIHQVLYRV� HQ� HO� PRPHQWR� GH� VX�JHQHUDFLyQ�� HVWRV� VH� SUHVHQWDQ� HQ� HWDSDV� SRVWHULRUHV� HQ� HO� FDQDO� GH�VHGLPHQWDFLyQ� GH� PDQFKD� \� HQ� HO� VLVWHPD� GH� WUDWDPLHQWR� DQDHURELR� HQ�IXQFLRQDPLHQWR�� � (V� FDUDFWHUtVWLFD� GH� HVWH� SURFHVR� OD� IHUPHQWDFLyQ� DJULD� GHO�DOPLGyQ��HWDSD�HQ�OD�FXDO�VH�JHQHUDQ�RORUHV�SURGXFWR�GHO�DxHMDPLHQWR�
/D�PDQFKD�HV�XQ�VXESURGXFWR�GHO�SURFHVR�GH H[WUDFFLyQ�TXH�FRQWLHQH�DOPLGyQ�GH�EDMD� GHQVLGDG� \� EDMD� FDOLGDG�� FRQ� XQ� QLYHO� GH� SURWHtQD� DOWR� �PDWHULD� RUJiQLFD����7RUUHV��3���������
/D� PDQFKD� VH� HPSOHD� HQ� OD� DOLPHQWDFLyQ� GH� SRUFLQRV� \� HQ� OD� HODERUDFLyQ� GH�DGKHVLYRV�� � 6H� HVWLPD� TXH� OD� SURGXFFLyQ� GH� PDQFKD� HQ� HO� GHSDUWDPHQWR� GHO�&DXFD�HV�GH�����WRQ�DxR���8WLOL]DQGR�DSUR[LPDGDPHQWH������NJ��GH�\XFD��UDtFHV�IUHVFDV��VH�REWLHQHQ��DOUHGHGRU�GH�����NJ��GH�PDQFKD��$ODUFyQ������� FRQVXOWDGR�HQ�5RGUtJXH]��9���������
(O�FRPSRUWDPLHQWR�GH�OD�PDQFKD�HQ�HO�DJXD�UHVLGXDO�FUXGD�PXHVWUD�TXH�VH�WLHQH�XQD�GLVROXFLyQ�DSUR[LPDGDPHQWH�KRPRJpQHD��OOHJDQGR�D�XQD�FDtGD�EUXVFD�GHO�S+�\� SUHFLSLWDFLyQ� GH� HVWD� HQ� XQ� LQWHUYDOR� GH� ��� KRUDV� DSUR[LPDGDPHQWH�� � (VWH�IHQyPHQR�GLVPLQX\H�DO�SUHVHUYDUVH�ODV�PXHVWUDV�D�EDMDV� WHPSHUDWXUDV�� �'H�DTXt�



��

OD�QHFHVLGDG�GH�LQFUHPHQWDU�GH�S+�SDUD�HIHFWRV�GHO�LQJUHVR�GHO�DJXD� UHVLGXDO�DO�VLVWHPD�GH�WUDWDPLHQWR�
/D�FRQFHQWUDFLyQ� GH�FLDQXURV�GHO� DJXD� UHVLGXDO� WLHQH� XQD�PDJQLWXG�GH� WR[LFLGDG�LPSRUWDQWH��\�HV�XQ�LPSDFWR�EDVWDQWH�FRQVLGHUDEOH�VREUH�ODV�FXHQFDV�GH�OD�]RQD��(V�GH�DQRWDU�TXH�HQ�WUDEDMRV�SUHYLRV�HQ�OD�]RQD�QR�VH�KD�GHWHFWDGR�TXH�WHQJDQ�XQ�HIHFWR�LQKLELWRULR�HQ�HO�SURFHVR�ELROyJLFR�DQDHURELR���7RUUHV��3��������
�������+LGUyOLVLV�GHO�DOPLGyQ�HQ�PHGLR�DFXRVR�
/D� ELRGHJUDGDFLyQ� GH� SDUWtFXODV� GH� DOPLGyQ� HV� XQ� SURFHVR� FRPSOHMR�� � /DV�SDUWtFXODV�GH�DOPLGyQ�VRQ�SROtPHURV�RUJiQLFRV�TXH�QR�SXHGHQ�VHU�GHJUDGDGRV�SRU�PLFURRUJDQLVPRV� D� PHQRV� TXH� KD\DQ� VLGR� KLGUROL]DGRV� SRU� HQ]LPDV� IRUPDQGR�FDUERKLGUDWRV� VROXEOHV� �XVXDOPHQWH� PRQyPHURV� R� GtPHURV��� ORV� FXDOHV� SXHGHQ�HQWRQFHV� SDVDU� SRU� OD� PHPEUDQD� FHOXODU� �3DYORVWKDWLV� \� *LUDOGR�*RPH]�� ��������(VWRV� FDUERKLGUDWRV� VROXEOHV� VRQ� HQWRQFHV� GHJUDGDGRV� SRU� EDFWHULDV� IRUPDQGR�DFHWDWR�� &2�� H� KLGUyJHQR�� � )LQDOPHQWH�� WDQWR� HO� DFHWDWR� FRPR� HO� +��&2�� VRQ�FRQYHUWLGRV� HQ� PHWDQR� SRU� ODV� EDFWHULDV� PHWDQRJpQLFDV�� � ([LVWH� XQD� UHODFLyQ�VLQWUyILFD� HQWUH� ORV� DFHWyJHQRV� IRUPDGRUHV� GH� KLGUyJHQR� \� ORV� PHWDQyJHQRV�FRQVXPLGRUHV�GH�KLGUyJHQR��.ZRQJ��6��)DQJ��+���������
(Q� PXFKD� GH� OD� OLWHUDWXUD� TXH� HVWXGLD� OD� GHJUDGDFLyQ� DQDHUyELFD� GH� VXVWUDWRV�FRPSOHMRV�� OD� FRQYHUVLyQ� GH� HVWRV� D� PHWDQR� IXH� XVXDOPHQWH� DVXPLGD� FRPR� XQ�SURFHVR�GH�XQ�VROR�SDVR���6LQ�HPEDUJR��GH�ORV�HVWXGLRV�FRQVXOWDGRV�HQ�ORV�TXH�VH�WUDWD�OD�FLQpWLFD�GHO�SDVR�GH�OD�KLGUyOLVLV��VH�HQFRQWUy�TXH�OD�KLGUyOLVLV�IXH�HO�SDVR�TXH� OLPLWy OD� WDVD� JOREDO� GH� FRQYHUVLyQ� GH� VXVWUDWRV� FRPSOHMRV� D� PHWDQR��3DYORVWKDWLV�\�*LUDOGR�*RPH]��������



��

������,19(67,*$&,21(6�35(9,$6
(VWXGLRV� UHDOL]DGRV�GHVGH� OD�GpFDGD�GH� ORV����SRU� OD�&9&� \� OD�8QLYHUVLGDG�GHO�9DOOH��PRVWUDURQ�OD�IDFWLELOLGDG�GH�GHSXUDFLyQ�GH�ODV�DJXDV�UHVLGXDOHV�GHO�SURFHVR�GH�H[WUDFFLyQ�GH�DOPLGyQ�DJULR�GH�\XFD��PHGLDQWH�SURFHVRV�DQDHURELRV�
(Q��������$OWDPLUDQR��&�\�2YLHGR��$� HVWXGLDURQ�OD�ELRGHJUDGDELOLGDG�DQDHURELD�GH�OD� IUDFFLyQ� VROXEOH�H� LQVROXEOH� GH� HVWD�DJXD� UHVLGXDO�� � REVHUYDQGR�TXH� OD�PD\RU�SDUWH�GH�OD�'42�VH�WUDQVIRUPy�HQ�PHWDQR�\�KXER�XQD�SURGXFFLyQ�EDMD�GH�PDWHULDO�FHOXODU�� VLWXDFLyQ� FDUDFWHUtVWLFD� GH� OD� GHJUDGDFLyQ� DQDHURELD�� � (O� DJXD� UHVLGXDO�SUHVHQWy�YDORUHV�GH�S+�GH�����XQLGDGHV��'42�GH������PJ�O��FRQFHQWUDFLRQHV�GH�FLDQXUR�GH�����PJ�/�\�667�GH������PJ�/���$O�ILQDO�GH�OD�LQYHVWLJDFLyQ��VH�DOFDQ]y��HO� ������� GH� ELRGHJUDGDELOLGDG� DQDHURELD� SDUD� OD�PXHVWUD� WRWDO� \� ����� SDUD� OD�IUDFFLyQ� VROXEOH�� � (O� FLDQXUR� SUHVHQWH� HQ� HO� DJXD� UHVLGXDO�� QR� FDXVy� HIHFWR�LQKLELWRULR�VREUH�ORV�PLFURRUJDQLVPRV��7RUUHV�3��������
9HULILFDGD� OD� IDFWLELOLGDG� GH� GHJUDGDFLyQ� ELROyJLFD� DQDHURELD� GH� HVWDV� DJXDV�UHVLGXDOHV�� HVWRV� LQYHVWLJDGRUHV� HYDOXDURQ� HQ� HVFDOD� GH� ODERUDWRULR� GLYHUVRV�VLVWHPDV�� 8$6%�� ILOWUR� DQDHURELR� \� IDVHV� VHSDUDGDV�� � (Q� JHQHUDO�� ORV� PHMRUHV�UHVXOWDGRV�IXHURQ�DOFDQ]DGRV�FRQ�HO�UHDFWRU�GH�IDVHV�VHSDUDGDV�\�HO�GHO�OHFKR�ILMR��ILOWUR� DQDHURELR��� FRQ� HILFLHQFLDV� GH� UHPRFLyQ� GH� '42� DOUHGHGRU� GH� ������ � 6H�REVHUYy�TXH�XQR�GH�ORV�DVSHFWRV�IXQGDPHQWDOHV�GHO�EXHQ�GHVHPSHxR�GHO�VLVWHPD�HV� OD�QHFHVLGDG�GH� FRQWURODU� OD� FDSDFLGDG�EXIIHU�� DGLFLRQDQGR�DOFDOLQL]DQWHV� TXH�JDUDQWLFHQ� DOFDOLQLGDG� GH� ELFDUERQDWRV� VXILFLHQWH� SDUD� QHXWUDOL]DU� ORV� iFLGRV�YROiWLOHV�� �/DV�FDUDFWHUtVWLFDV�GHO�HIOXHQWH��HQ�XQ�ILOWUR�DQDHURELR��GHSHQGHUiQ�GHO�PDQHMR�\�RSHUDFLyQ�GHO�VLVWHPD��FRPR�VH�KD�PHQFLRQDGR��



��

���0(72'2/2*,$
����'HOLPLWDFLyQ�GH�OD�=RQD�GH�(VWXGLR
/D� ]RQD� HQ� HVWXGLR� HVWi� VLWXDGD� HQ� OD� SDUWH� QRUWH� GHO� GHSDUWDPHQWR� GHO�&DXFD�� HQ� HO� iUHD� UXUDO� GHO� FRUUHJLPLHQWR� GH� 0RQGRPR�� PXQLFLSLR� GH�6DQWDQGHU� GH� 4XLOLFKDR�� (O� ILOWUR� HVWi� FRQVWUXLGR� HQ� OD� 5DOODQGHUtD� 6DQWD�%iUEDUD�SURSLHGDG�GHO�6U��+XEHU�9HUJDUD��
����(O�VLVWHPD�GH�WUDWDPLHQWR
(O� ILOWUR�DQDHURELR� IXH�GLVHxDGR�SDUD� WUDWDU� WRGD�HO�DJXD� UHVLGXDO�JHQHUDGD�HQ� HO� SURFHVR� GH� H[WUDFFLyQ� GHO� DOPLGyQ�� � +LGUiXOLFDPHQWH�� HO� VLVWHPD�IXQFLRQD� WRWDOPHQWH� D� JUDYHGDG�� FRQ� IOXMR� DVFHQGHQWH� \� GHVFHQGHQWH�� � (O�DJXD�UHVLGXDO�HV�FDSWDGD�D�OD�VDOLGD�GH�ORV�FDQDOHV�GH�VHGLPHQWDFLyQ�GH�OD�PDQFKD� \� SUHYLR� D� OD� HQWUDGD� GHO� ILOWUR� VH� FXHQWD� FRQ� XQ� VLVWHPD� GH�GRVLILFDFLyQ�GH�FDO�SDUD�DMXVWDU�HO�S+�GHO�DIOXHQWH���/DV�PXHVWUDV�SDUD�HVWH�HVWXGLR� VH� WRPDQ�D� OD� VDOLGD� GHO� VHGLPHQWDGRU� GH�PDQFKD��D� OD� VDOLGD� GHO�ILOWUR�\�HQ�ODV�FiPDUDV�GHO�ILOWUR��ODV�FXDOHV�HVWiQ�VHSDUDGDV�SRU�EDIOHV��
6H� GHWHUPLQy� FRPR� FDXGDO� GH� RSHUDFLyQ� HO� FRUUHVSRQGLHQWH�D� �� P��KRUD�REWHQLGR�HQ�ORV�DIRURV���6H�HVWLPy�FRPR�7LHPSR�GH�5HWHQFLyQ�+LGUiXOLFR����KRUDV�� � WHQLHQGR� HQ� FXHQWD� ORV� UHVXOWDGRV� REWHQLGRV� HQ� LQYHVWLJDFLRQHV�SUHYLDV�D�HVFDOD�GH�ODERUDWRULR�\�HVFDOD�UHDO��81,9$//(�± &5&��������



��

����$QiOLVLV�GH�FDPSR
3DUWLHQGR�GH�OD�GLVSRVLFLyQ�GH�KRUDULRV�GH�WUDEDMR�HQ�HO�VLWLR��\�GH�ODV�FRQGLFLRQHV�GH� RSHUDFLyQ� \� SURGXFFLyQ� GH� DOPLGyQ� DJULR�� OD� WRPD� GH�PXHVWUDV� IXH� KHFKD� D�LQWHUYDORV�GH� WLHPSR�DGHFXDGRV�SDUD�HO� WLHPSR�GH� UHWHQFLyQ�GHO� DJXD�GHQWUR�GHO�UHDFWRU���6H�WRPDURQ�PXHVWUDV�SXQWXDOHV�GH�HQWUDGD�\�VDOLGD�VLPXOWiQHDV�SDUD�ORV�SDUiPHWURV�TXH�LQGLFDVHQ�XQ�SRUFHQWDMH�GH�UHPRFLyQ�GH�PDWHULD�RUJiQLFD��\�SDUD�ORV�TXH�IXHUDQ�FDUDFWHUtVWLFRV�GHO�VLVWHPD���/D�WRPD�GH�PXHVWUDV�FRPSXHVWDV�IXH�VROR� SDUD� '42� \� $*9�� SDUD� FRPSOHWDU OD� VHULH� GH� GDWRV� \� GHWHUPLQDU� VX�FRUUHODFLyQ�FRQ�ODV�SXQWXDOHV�� �$GHPiV�SRU�OD�FRPSOHMLGDG�HQ�WLHPSR�GHO�DQiOLVLV�GH�$*9�\�VX�FRVWR�HQ�HO�ODERUDWRULR�
6LJXLHQGR� HO� SURWRFROR� SDUD� WRPD� GH�PXHVWUDV� VXJHULGR� SRU� HO� ,'($0� �,'($0��������� VH� UHFROHFWDURQ�PXHVWUDV� GH��� OLWUR��HQ� UHFLSLHQWHV� SOiVWLFRV��SUHVHUYDGDV�HQ�IUtR�KDVWD�VX�WUDQVSRUWH�DO�ODERUDWRULR���3DUD�ORV�SDUiPHWURV�GH�FDPSR�VH�XWLOL]y�XQ�S+�± PHWUR�FRQYHQFLRQDO� \�XQ� WHUPyPHWUR�DQiORJR�� OOHYDGRV�KDVWD�HO� VLWLR�GH�DQiOLVLV�
/RV� DQiOLVLV� GH� ODERUDWRULR� IXHURQ� OOHYDGRV� D� FDER� LQPHGLDWDPHQWH� GHVSXpV� GHO�LQJUHVR�GH�ODV�PXHVWUDV�DO�ODERUDWRULR��SRU�PpWRGRV�QRUPDOL]DGRV�\�DMXVWDGRV�D�ODV�FRQGLFLRQHV�GHO�ODERUDWRULR�
/RV� SDUiPHWURV� TXH� VH� XWLOL]DURQ� SDUD� HO� VHJXLPLHQWR� GHO� HVWXGLR�� \� HO� VLWLR� GH�PXHVWUHR�VH SUHVHQWDQ�HQ�OD�WDEOD�� \�HQ�OD�ILJXUD���



��

7DEOD����3DUiPHWURV�PHGLGRV�HQ�HO�ILOWUR�DQDHURELR��\�VLWLR�GH�PXHVWUHR3DUiPHWUR 6LWLR6yOLGRV�VXVSHQGLGRV�WRWDOHV (QWUDGD�\�VDOLGD'HPDQGD�4XtPLFD�GH�2[LJHQR��'42� (QWUDGD�\�VDOLGD'HPDQGD�%LRTXtPLFD�GH�2[LJHQR��'%2� (QWUDGD�\�VDOLGD
ÈFLGRV�JUDVRV�9ROiWLOHV��$*9� &iPDUD������FiPDUD������FiPDUD��

S+ (QWUDGD��VDOLGD��FiPDUD������FiPDUD������FiPDUD��
7HPSHUDWXUD (QWUDGD��VDOLGD��FiPDUD������FiPDUD������FiPDUD��

)LJXUD��� 8ELFDFLyQ�GH�ORV�VLWLRV GH�PXHVWUHR�HQ�HO�ILOWUR��

(QWUDGD�GHO�ILOWUR
&iPDUD���� &iPDUD���� &iPDUD��

6DOLGD�GHO�ILOWUR



��

����0pWRGRV�GH�DQiOLVLV
������6yOLGRV�VXVSHQGLGRV�WRWDOHV
/D� GHWHUPLQDFLyQ� GH� VyOLGRV� VXVSHQGLGRV� VH� UHDOL]R� GH� DFXHUGR� FRQ� HO� PpWRGR������ '� GHO� 6WDQGDUG� 0HWKRGV� IRU� WKH� ([DPLQDWLRQ� RI� :DWHU� DQG� :DVWHZDWHU�$3+$�� ������� � /RV� 667� VH� GHWHUPLQDURQ� PHGLDQWH� HO� SHVR� GHO� UHVLGXR� VHFR��VHFDGR� D� ���� �&� HQ� HVWXID�� GXUDQWH� �� KRUD�� UHIHULGR� DO� SHVR� GH�PDWHULD� IUHVFD�LQLFLDO���3DUD�HO�FiOFXOR�VH�XWLOL]D�OD�VLJXLHQWH�H[SUHVLyQ�

P/PXHVWUD�ODGH9RO ����
%���$V�/VXVSHQGLGRVROLGRVGH7RWDOPJ  ���
'RQGH� $� �SHVR�GHO�ILOWUR���UHVLGXR�VHFR��PJ%� �SHVR�GHO�ILOWUR��PJ�
������'HPDQGD�4XtPLFD�GH�2[tJHQR��'42�
/D�'42�HV�XQD�PHGLGD�LQGLUHFWD�GHO�FRQWHQLGR�GH�PDWHULD�RUJiQLFD�\�FRPSXHVWRV�R[LGDEOHV�HQ�XQD�PXHVWUD���6H�GHILQH�FRPR�OD�FDQWLGDG�GH�R[tJHQR�TXH�VXVWDQFLDV�UHGXFWRUDV� FRPR� OD� PDWHULD� RUJiQLFD�� SUHVHQWHV� HQ� DJXDV� UHVLGXDOHV� QHFHVLWDQ�SDUD� VX� GHVFRPSRVLFLyQ� VLQ� LQWHUYHQFLyQ� GH� ORV�PLFURRUJDQLVPRV�� � /D�'42� IXH�UHDOL]DGD� SRU� GLJHVWLyQ� iFLGD� GH� ODV� PXHVWUDV� \� OHFWXUD� GH� DEVRUEDQFLD� HQ� HO�HVSHFWURIRWyPHWUR�� 6H� XVy� XQD� FXUYD� GH� FDOLEUDFLyQ� VHJ~Q� HO� UDQJR� GH� ODV�PXHVWUDV��HQ� WpUPLQRV�GH�FRQFHQWUDFLyQ�GH�FDUJD�RUJiQLFD��SDUD� OD� OHFWXUD�GH� OD�'42�HQ�PJ�2��/�
/D�GHWHUPLQDFLyQ�GH�OD�'42�VH�UHDOL]D�FRQ�OD�VLJXLHQWH�H[SUHVLyQ�



��

�������������� ��
� (;(< ���'RQGH� <� HV� HO� YDORU� UHSRUWDGR� FRPR� DEVRUEDQFLD� D� ���� QP� SDUD� OD� PXHVWUD�GLJHULGD��\�;�HV�HO�YDORU�GH�'42�HQ�PJ�/���/DV�PXHVWUDV�PX\�FRQFHQWUDGDV��R�TXH�HQ�HQVD\R�SUHYLR�VXSHUDURQ�HO�UDQJR�GH�OHFWXUD�GH�HVWD�FXUYD�GH�FDOLEUDFLyQ������QP�± ����QP��� IXHURQ�GLOXLGDV�\�HO� IDFWRU�GH�GLOXFLyQ�VH�PXOWLSOLFy�SRU�HO�YDORU�GH�OHFWXUD�REWHQLGR�GH�HVWD�IRUPD�
������'HPDQGD�%LRTXtPLFD�GH�2[tJHQR��'%2�
/D� '%2� HV� XQD� PHGLGD� DSUR[LPDGD� GH� OD� FDQWLGDG� GH� PDWHULD� RUJiQLFD�ELRGHJUDGDEOH�SUHVHQWH�HQ�XQD�PXHVWUD
/D�GHPDQGD�ELRTXtPLFD� GH�R[LJHQR�'%2��HV�XQD�SUXHED�HPStULFD�HQ� OD� FXDO� HO�SURFHGLPLHQWR�GH�ODERUDWRULR�HV�XVDGR�SDUD�HVWLPDU�ORV�UHTXHULPLHQWRV�GH�R[LJHQR�GH�ORV�HIOXHQWHV�GH�DJXDV�UHVLGXDOHV�R�SROXLGDV�
/D�SUXHED�GH�'%2�VH�UHDOL]y�SRU�OD�PRGLILFDFLyQ�GH�OD�D]LGD��SURFHGLPLHQWR������%���GHO��6WDQGDUG�0HWKRGV��$3+$���������SUXHED�ELROyJLFD�SRU�LQFXEDFLyQ�GH�ODV�PXHVWUDV�SRU���GtDV��
3DUD�HO�FiOFXOR�VH�XWLOL]D�OD�VLJXLHQWH�H[SUHVLyQ�

� � P/IDFWRU7��� ���9�9'%2GH��/PJ )7,7� 

 ���
'RQGH� 9L7� �YROXPHQ�LQLFLDO�GH�WLRVXOIDWR�9I7  �YROXPHQ�ILQDO�GH�WLRVXOIDWR



��

)DFWRU�7 ��������
������S+
(O�S+�HV� OD� IRUPD�FRP~Q�GH�H[SUHVDU� OD� FRQFHQWUDFLyQ�GHO� LyQ�KLGUyJHQR�HQ� ODV�VROXFLRQHV�DFXRVDV� > @+ORJ�� �� S+ ���
6H�PLGLy�GLUHFWDPHQWH�HQ�FDGD�SXQWR�GH�PXHVWUHR��HQ�HO� ILOWUR��FRQ�XQ�HOHFWURGR�+DQG\ODE�� 6H UHDOL]y�OD�FDOLEUDFLyQ�FRQ�GLVROXFLRQHV�WDPSyQ�HVWiQGDU�GH�S+������\������D�����&��/D�UHVROXFLyQ�GH�OD�OHFWXUD�HV������XQLGDGHV�GH�S+�\�OD�SUHFLVLyQ�GH��������
������ÈFLGRV�*UDVRV�9ROiWLOHV
/D� GHWHUPLQDFLyQ� GH� iFLGRV� JUDVRV� YROiWLOHV� �$*9�� GHEHUi� VHU� UHDOL]DGD� SRU�GHVWLODFLyQ�� VHJ~Q� OR� HVSHFLILFDGR� HQ� HO� 6WDQGDUG� 0HWKRGV� �$3+$�� �������SURFHGLPLHQWR������&���(O�PpWRGR�IXH�LPSOHPHQWDGR�HQ�HO�ODERUDWRULR�DGDSWiQGROR�DO�PDWHULDO�GLVSRQLEOH�� �(O� IXQGDPHQWR�GHO�PpWRGR� UDGLFD�HQ� OD� FRGHVWLODFLyQ�FRQ�DJXD� GH� ORV iFLGRV� JUDVRV� HQ� FRQGLFLRQHV� TXH� LQKLEDQ� OD� KLGUyOLVLV� GH� RWUDV�VXVWDQFLDV�FRPSOHMDV��\�OD�YDORUDFLyQ�YROXPpWULFD�GHO�GHVWLODGR�SDUD�GHWHUPLQDU�HO�FRQWHQLGR�GH�$*9�FRPR�PJ�/�GH�DFLGR�DFpWLFR�
/RV�$*9 HVWiQ FODVLILFDGRV�FRPR�iFLGRV JUDVRV�VROXEOHV�HQ�DJXD TXH�SXHGHQ�VHU�GHVWLODGRV�D�SUHVLyQ�DWPRVIpULFD�� (VWRV�iFLGRV�YROiWLOHV�SXHGHQ�VHU�UHPRYLGRV�GH�XQD�VROXFLyQ�DFXRVD�SRU�GHVWLODFLyQ��D�SHVDU�GH�VXV�DOWRV�SXQWRV�GH�HYDSRUDFLyQ��D�FDXVD�GH�VX�FRGHVWLODFLyQ�FRQ�DJXD���(VWH�JUXSR�LQFOX\H�iFLGRV�JUDVRV�YROiWLOHV�FRQ�PiV�GH���FDUERQRV�



��

(O�PpWRGR�GH�GHVWLODFLyQ�HV�HPStULFR�\�GD�XQD�UHFXSHUDFLyQ�LQFRPSOHWD�\�HQ�FLHUWR�PRGR�YDULDEOH�� �)DFWRUHV� WDOHV�FRPR�OD�WDVD�GH�FDOHQWDPLHQWR�\� OD�SURSRUFLyQ�GH�PXHVWUD� UHFXSHUDGD� FRPR� GHVWLODGR� DIHFWDQ� HO� UHVXOWDGR�� UHTXLULpQGRVH OD�GHWHUPLQDFLyQ� GH� XQ� IDFWRU� GH� UHFXSHUDFLyQ� SDUD� FDGD� DSDUDWR� \� JUXSR� GH�FRQGLFLRQHV� GH� RSHUDFLyQ�� � 6LQ� HPEDUJR�� HO� PpWRGR� UHVXOWD� FRQYHQLHQWH� SDUD�SURSyVLWRV GH�FRQWURO UXWLQDULR�
3DUD�HO�FiOFXOR�VH�XWLOL]D�OD�VLJXLHQWH�H[SUHVLyQ�

IPXHVWUDODGH �����11D2+P/DFpWLFR�/DFLGRFRPR�YROiWLOHViFLGRVGHPJ 


 P/ ���
'RQGH� 1  �QRUPDOLGDG�GHO�1D2+��\I� �IDFWRU�GH�UHFXSHUDFLyQ
/D� QHFHVLGDG� GH� UHFROHFWDU� XQD� PXHVWUD� SDUD� DQiOLVLV� D� UHODWLYD� SURIXQGLGDG�UHTXLULy�GH�OD�HODERUDFLyQ�GH�XQ�GLVSRVLWLYR�GH�VXFFLyQ�SDUD�OD�WRPD�GH�ODV�PLVPDV�
������&RPSRVLFLyQ�GH�ELRJiV��PHWDQR��&+�� \ GLy[LGR�GH�FDUERQR��&2��
(O� %LRJiV� VH� DQDOL]D� SRU� HO� PpWRGR� YROXPpWULFR�� VHJ~Q� OR� HVSHFLILFDGR� HQ� HO�6WDQGDUG�0HWKRGV��$3+$���������SURFHGLPLHQWR������%��HO�FXDO�UHTXLHUH�HO�XVR�GH�XQ�DQDOL]DGRU�2UVDW�
8Q�HVTXHPD�JHQHUDO�GH�XQ�HTXLSR�2UVDW�HV�HO�VLJXLHQWH��$3+$�������



��

)LJXUD�����(VTXHPD�JHQHUDO�GH�XQ�DQDOL]DGRU�GH�JDVHV�WLSR�2UVDW
(O�PpWRGR�IXH�LPSOHPHQWDGR�HQ�HO�ODERUDWRULR�FRQVWUX\HQGR�HO�DQDOL]DGRU�GH�JDVHV�EDViQGRVH�HQ�HO�HTXLSR�RULJLQDO�2UVDW�
(O�DQiOLVLV�VH�UHDOL]D�SDVDQGR�HO�ELRJiV�SRU���IUDVFRV�TXH�FRQWLHQHQ�ORV�UHDFWLYRV�SDUD� DEVRUEHU� HO� &2� \� 2��� (O� SURFHGLPLHQWR� UHSRUWD� GLIHUHQFLDV� HQ� YROXPHQ�GHSHQGLHQGR�GH�OD�DEVRUFLyQ�VHOHFWLYD�GH�FDGD�UHDFWLYR��\�SDUWLHQGR�GH�OD�EDVH�GH�FRPSRVLFLyQ�GHO�ELRJiV��EiVLFDPHQWH�&+� \�&2���
(O�DQiOLVLV�GH�ORV�JDVHV�VH�UHDOL]D�GH�DFXHUGR�FRQ�OD�OH\�GH�$PDJDW�TXH�HVWDEOHFH�TXH�HQ�XQD�PH]FOD�JDVHRVD��OD�VXPD�GH�ORV�YRO~PHQHV�GH�ORV��FRPSRQHQWHV�HV�LJXDO�DO�YROXPHQ�WRWDO�GH�OD�PH]FOD���3RU�RWUD�SDUWH�H[LVWHQ�UHDFWLYRV�TXtPLFRV��TXH�DEVRUEHQ�VHOHFWLYDPHQWH��SRU�XQ�SURFHVR�GH�TXLPLVRUFLyQ��ORV�FRPSRQHQWHV�GH�OD�PH]FOD�



��

(QWRQFHV�SDUD�HO�ELRJiV�VH�WLHQH��
RWURV&+FR 9999 �� �� ���

$KRUD��VL�SRU�PHGLR�GH�XQ�UHDFWLYR�DGHFXDGR�VH�DEVRUEH�HO�&2� WHQGUHPRV�
� �> @9 99�9�9 RWURV&+&2 �� � ���

(Q�HO�DQDOL]DGRU�2UVDW�HVWR�VH�UHDOL]D�VREUH�XQ�YROXPHQ�GH���� FP� TXH�IDFLOLWD�OD�PHGLFLyQ�� OH\HQGR� GLUHFWDPHQWH� HO� YROXPHQ� GH� JDV� DEVRUELGR�� (O� UHVWR� �QR�DEVRUELGR��HVWi�FRQVWLWXLGR�SRU�PHWDQR��&+���\� ORV�RWURV�JDVHV�TXH�WHyULFDPHQWH�VH�HQFXHQWUDQ�HQ�PXFKD�PHQRU�SURSRUFLyQ��<DQN��������
3DUD�ODV�FRQGLFLRQHV�GH�WUDEDMR�HQ�HO�ODERUDWRULR��HO�HTXLSR�FRQVWUXLGR�FXHQWD�FRQ�XQD� EXUHWD� GH� ��� FP��� TXH� HV� OD� EDVH� GH� FiOFXOR� SDUD� OD� GLIHUHQFLD� HQ� ORV�YRO~PHQHV� DEVRUELGRV� VHOHFWLYDPHQWH�� � 'H� ODV� ERWHOODV� GH� DEVRUFLyQ�� SDUD� HVWH�PpWRGR� VH� WLHQHQ� HQ� XVR� GRV� GH� HOODV�� FRQ� ORV� UHDFWLYRV� SDUD� DEVRUEHU� &2��VROXFLyQ�GH�.2+��\�R[LJHQR��VROXFLyQ�DOFDOLQD�GH�SLURJDOORO���
6H�DSOLFy GH�LJXDO�PDQHUD�OD�OH\�GH�$PDJDW�SDUD�HVWDEOHFHU�OD�FRPSRVLFLyQ�GH�OD�PH]FOD�GH�JDVHV�
3DUD�OD�UHFROHFFLyQ�GH�ODV�PXHVWUDV��VH�UHFXUULy�D�OD�FRQVWUXFFLyQ�GH�XQ�GLVSRVLWLYR�WLSR� FDPSDQD�� HQ� OD� FXDO� VH� LQWURGXFH� OD� PXHVWUD� HQ� XQ VDFR� GH� SROLHWLOHQR�DLVOiQGROD� SRU� PHGLR� GH� XQD� OODYH� GH� SDVR� SDUD� JDVHV�� � (O� GLVSRVLWLYR� HV�UHXWLOL]DEOH� \� IDFLOLWD� HO� LQWHUFDPELR� GH� ORV� VDFRV� HQ� FDVR� GH� GHWHULRUR� R� GDxR�DFFLGHQWDO�� � 7DPELpQ� VH� XWLOL]D� XQ� FLOLQGUR�PHWiOLFR� SDUD� HO� DOPDFHQDPLHQWR� GHO�JDV��HO�FXDO�SRVHH�FRQH[LRQHV�DGHFXDGDV�SDUD�OD�FDPSDQD�GH�UHFROHFFLyQ�



��

)LJXUD����(VTXHPD�GHO�GLVSRVLWLYR�GH�UHFROHFFLyQ�FRQ�EROVD�\�FDPSDQD�

)LJXUD���� (VTXHPD�GH�UHFROHFFLyQ�FRQ�FDPSDQD�\�FLOLQGUR�



��

���'$726�'(�&$032
/D�WRPD�GH�SDUiPHWURV�VH�DMXVWy�D�OR�HVSHFLILFDGR�SRU�HO�,'($0��HQ�VX�SURWRFROR�SDUD� WRPD� GH� PXHVWUDV�� /D� VHULH� GH� GDWRV� FUXGRV� TXH� IXHURQ� REWHQLGRV� IXH�SURPHGLDGD� SDUD� REWHQHU� ORV� UHVXOWDGRV� VREUH� ORV� TXH� VH� EDVD� HO� DQiOLVLV�� 6H�SUHVHQWD�OD�VHULH�FRPSOHWD�HQ�OD�7DEOD���
(O� DJXD� UHVLGXDO� REMHWR� GH� DQiOLVLV� PXHVWUD� FDUDFWHUtVWLFDV� SDUWLFXODUHV� TXH� OD�GLIHUHQFLDQ� GH� RWURV� WLSRV� GH� UHVLGXRV� OtTXLGRV�� � 6RQ� DJXDV� PX\� UHDFWLYDV�� HQ�FXDQWR�D�TXH�VX�S+�SUHVHQWD�FDtGDV�EUXVFDV�GHVSXpV�GH����KRUDV�GH�KDEHU�VLGR�UHFROHFWDGDV���6X DOWR�FRQWHQLGR�GH�DOPLGyQ�QR�KLGUROL]DGR�\�GH�PDWHULD�RUJiQLFD�FRPSOHMD� KDFH� QHFHVDULR� TXH� VHDQ� SUHYLVWDV� PiV� PHGLGDV� GH� FRQWURO� SDUD�DVHJXUDU� VX� HVWDELOLGDG� DO� PRPHQWR� GH� VX� DQiOLVLV�� � (V� SRU� HVWR� TXH� HO� FRQWURO�HVWULFWR�GH�WHPSHUDWXUD�HV�XQD�YDULDEOH�PiV�FUtWLFD�TXH�HQ�RWURV�WLSRV�GH�DJXDV�
/D� UHDOL]DFLyQ� GH� ODV� SUXHEDV� TXtPLFDV� VH� UHDOL]y� FRQ� HO� PtQLPR� LQWHUYDOR� GH�WLHPSR� GHVGH� VX� UHFROHFFLyQ� KDVWD� VX� LQJUHVR� DO� ODERUDWRULR�� /RV� DQiOLVLV� TXH�UHTXHUtDQ�XQ�SUHWUDWDPLHQWR�PiV�FRPSOHMR��FRPR�OD�SUXHED�GH $*9��SUHVHQWDURQ�LQFRQYHQLHQWHV� D� FDXVD� GH� OD� DOWD� SUHVHQFLD� GH� DOPLGyQ� \� PDWHULDO� VyOLGR� QR�KLGUROL]DGR�� OR� TXH� LPSOLFR� XQRV� YRO~PHQHV� GH� PXHVWUD� PD\RUHV� TXH� ORV�UHFRPHQGDGRV�HQ�ORV�PpWRGRV�HVWiQGDU�GH�DQiOLVLV��� (O�HVWDGR�GH�GHWHULRUR�GH�ODV�PXHVWUDV�DO�PRPHQWR�GH�UHDOL]DU�DOJXQDV�SUXHEDV�IXH�FDXVD�GH�TXH�VH�HOLPLQDUDQ�GDWRV�GH�OD�WHQGHQFLD��



��

7DEOD���� 5HVXOWDGR�JHQHUDO�GH�ORV�SDUiPHWURV�GH�FDPSR�DQDOL]DGRV��&RPR�SURPHGLRV�)HFKD� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������)HFKDV�FRPR�GtDV � � �� �� �� �� �� �� ��0XHVWUHR� � � � � � � � � �3DUiPHWURV 8QLGDGHV 9DORU 9DORU 9DORU 9DORU 9DORU 9DORU 9DORU 9DORU 9DORUS+�HQWUDGD 8QLGDGHV ��� ��� ��� ��� 
 ��� ��� 
 ���S+�VDOLGD 8QLGDGHV ��� 
 ��� ��� 
 ��� ��� 
 ���S+�F�±� 8QLGDGHV ��� ��� ��� ��� 
 ��� ��� 
 ���S+�F��±� 8QLGDGHV ��� ��� ��� ��� 
 ��� ��� 
 ���S+�F�� 8QLGDGHV ��� ��� ��� ��� 
 ��� ��� 
 ���7HPS�HQWUDG ��& ���� ���� ���� ���� 
 ���� ���� 
 ����7HPS�VDOLG ��& ���� 
 ���� ���� 
 ���� ���� 
 ����7HPS�F��±� ��& ���� ���� ���� ���� 
 ���� ���� 
 ����7HPS�F��±� ��& ���� ���� ���� ���� 
 ���� ���� 
 ����7HPS�F�� ��& ���� ���� ���� ���� 
 ���� ���� 
 ����667�HQWUDGD PJ�/ ������ ������ ������ ������ 
 
 ����� ����� ������667�VDOLGD PJ�/ ����� 
 ����� ����� 
 
 ����� ����� �����'%2�HQWUDGD PJ�2��/ ������ ������ ������ 
 ������ 
 ������ 
 
'%2�VDOLGD PJ�2��/ ������ 
 ������ 
 ������ 
 ������ 
 
'42�HQWUDGD PJ�2��/ ������ ������ ������ ������ ������ ������ ������ ������ ������'42�VDOLGD PJ�2��/ ������ 
 ������ ������ ������ ������ ������ ������ ������$*9�F��±� PJ�DFHWLFR�/ ������ ������ ������ ������ ������ ������ ������ ������ ������
$*9�F��±� PJ�DFHWLFR�/ ������ 
 ������ ������ ������ ������ ������ ������ 

$*9 F�� PJ�DFHWLFR�/ 
 
 
 ������ ����� ������ ������ ������ ������
� �SUXHED�QR�UHDOL]DGD�R�SURPHGLR�H[FOXLGR�GH�OD�WHQGHQFLD�
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7DEOD����'DWRV�GH�DIRUR�GH�FDXGDOHV�GH�HQWUDGD�DO�ILOWUR)HFKD�GH�DIRUR 0XHVWUD &DXGDO�GH�HQWUDGD�DO�ILOWUR���P��K� ����� ����� ����� ����� ����� ����� ����� ����� ����
$EU��������

�� ����� ����� ����� ����� ����� ����$EU��������
� ����� ����� ����� ����� ����� ����� ����

0D\��������
� ����3URPHGLR ����'HVYLDFLyQ (VWiQGDU ����,QWHUYDOR�GH�FRQILDQ]D ����)XHQWH��&KDX[�\�9HUJDUD�������



��

7DEOD����&RPSRVLFLyQ�GHO�ELRJiV�HQ�HO�ILOWUR�DQDHURELR�&RUULGD ��&2� ��&+�� ����� ������ ����� ������ ����� ������ ����� �����3URPHGLR ����� �����'HVYLDFLyQ�HVWiQGDU ����,QWHUYDOR GH�FRQILDQ]D ����
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���$1$/,6,6�'(�'$726
����6yOLGRV�VXVSHQGLGRV�WRWDOHV
/RV�HIOXHQWHV�GH�OD�SURGXFFLyQ�GH�DOPLGyQ�DJULR�GH�\XFD�VH�FDUDFWHUL]DQ�SRU�XQD�SUHVHQFLD�FRQVLGHUDEOH�GH�VyOLGRV�\�SRU�XQD�WXUELHGDG�SURPHGLR�PX\�DOWD�D�FDXVD�GH� OD� SRFD� HILFLHQFLD� GH� VHSDUDFLyQ� GH� DOPLGyQ� \� PDQFKD� TXH� EULQGDQ� ORV�SURFHVRV� GH� HVWD� DJURLQGXVWULD�� � (Q� OD� PD\RU� SDUWH� GH� ORV� PXHVWUHRV� VH�SUHVHQWDURQ�XQDV�FRQGLFLRQHV�GH�FOLPD�VHFR��FDVRV�HQ�ORV�TXH�HO�QLYHO�UHSRUWDGR�GH�VyOLGRV�VXVSHQGLGRV�WRWDOHV�HVWXYR�DOWR� �VXSHULRU�D����� PJ�/��HQ�SURPHGLR����(Q�ORV�GtDV�HQ�TXH�VH�SUHVHQWDURQ�OOXYLDV��OD�SUHVHQFLD�GH�ORV�VyOLGRV�VH�UHGXMR�D�YDORUHV� FHUFDQRV� D� ���� PJ�/�� � (VWD� UHGXFFLyQ� HQ� OD� FDUJD� HV� DWULEXLEOH� D� ODV�FRQGLFLRQHV� GHO� VLWLR�� TXH� SHUPLWHQ� HO� LQJUHVR� GH� DJXD� OOXYLD� D� ORV� FDQDOHV� GH�VHGLPHQWDFLyQ�
(Q�SURPHGLR�VH�WLHQH�XQ�YDORU�GH������������������PJ�/ SDUD�667�GH�HQWUDGD�\�XQ�YDORU�GH�����������������PJ�/�SDUD�667�GH�VDOLGD���HVWLPDGRV�FRPR�LQWHUYDORV�GH�FRQILDQ]D�
6H�GHEH� WHQHU HQ�FXHQWD�TXH� OD�DFXPXODFLyQ�GH�VyOLGRV� WDPELpQ�GHSHQGH�GH� OD�SURGXFFLyQ�GH�DOPLGyQ�� \D�TXH�KD\� GtDV�HQ� ORV�TXH�QR�VH� UHDOL]D� UDOODGR��SRU� OR�WDQWR� QR� KD\� IOXMR� GH� DJXD� UHVLGXDO� KDFLD� HO� ILOWUR�� DFXPXOiQGRVH� VyOLGRV� HQ� HO�LQWHULRU�GHO�ILOWUR�� �/D�GLVSHUVLyQ�REVHUYDGD�HQ�ORV�YDORUHV�GH�667��VH�GHEH�D�TXH�VH� SUHVHQWy� FOLPD� OOXYLRVR� HQ� ORV� PXHVWUHRV� �� \� ��� JHQHUiQGRVH� GLOXFLyQ� HQ� OD�PXHVWUD����



��

����ÈFLGRV�JUDVRV�YROiWLOHV��$*9��\�S+
/DV�PHGLFLRQHV�GH�$*9�VH� UHDOL]DURQ�HQ� ODV�FLQFR� FiPDUDV�� VREUH�XQD�PXHVWUDFRPSXHVWD�� � /D� FRQFHQWUDFLyQ� GH� $*9� GHQWUR� GHO� ILOWUR� HV� XQ� SDUiPHWUR� EiVLFR�SDUD�GHWHUPLQDU�OD�HVWDELOL]DFLyQ�GHO�VLVWHPD�GHVSXpV�GHO�DUUDQTXH�
(O� DJXD� UHFROHFWDGD� SDUD� HO� DQiOLVLV� GHQWUR� GH� ODV� FiPDUDV�� SUHVHQWy� XQD� DOWD�WXUELHGDG�\�SUHVHQFLD�FRQVLGHUDEOH�GH�VyOLGRV�\�PDWHULDO�QR�KLGUROL]DGR��HO�FXDO�D�FDXVD�GH�OD�IHUPHQWDFLyQ�TXH�RFXUUH�SRU�OD�SHUPDQHQFLD�GHO�DOPLGyQ�\�PDQFKD�HQ�HO�LQWHULRU�GHO�ILOWUR�OOHJy�D�WHQHU�XQD�FRQVLVWHQFLD�PX\�HVSHVD�\�RORU�SHQHWUDQWH��OR�FXDO� GLILFXOWy� OD� REWHQFLyQ� GH� ORV� YRO~PHQHV� SDUD� GHVWLODFLyQ�� \� QHFHVLGDG� GH�PD\RUHV�WLHPSRV�GH�FHQWULIXJDGR�SDUD�FODULILFDU�ODV�PXHVWUDV�
(Q�OD�WDEOD�� VH�REVHUYD�HO�FRPSRUWDPLHQWR�GH�ORV�$*9�HQ�OD�FiPDUD��±���HQ� OD�FiPDUD��±���\�HQ�OD�FiPDUD���
(O�FRPSRUWDPLHQWR�GH�ORV�$*9�HQ�HO�ILOWUR�SUHVHQWy�JUDQ�YDULDFLyQ��FRQ�GHVFHQVRV�HQ�ODV�PXHVWUDV�UHFROHFWDGDV��ORV�GtDV����������\����������\�FRQ�DXPHQWRV�HQ�ODV�PXHVWUDV� GH� ORV� GHPiV� GtDV�� � (Q� HO� DQiOLVLV� HVWDGtVWLFR� QR� VH� HQFXHQWUD� XQD�YDULDFLyQ�DOWD�HQ�FXDQWR�D�ORV�YDORUHV�UHSRUWDGRV��
(Q�SURPHGLR�VH�WLHQH�XQ�YDORU�GH����������������� PJ�/ SDUD�$*9�HQ�OD�FiPDUD��±��� � �������� ���������PJ�/� HQ� OD� FiPDUD��±�� \� �������� ���������PJ�/� HQ� OD�FiPDUD���� HVWLPDGRV�FRPR�LQWHUYDORV�GH�FRQILDQ]D�
&RPR�VH�REVHUYD�ORV�iFLGRV�JUDVRV�YROiWLOHV�WLHQHQ�XQ�YDORU�DOWR�HQ�ORV�GLIHUHQWHV�PXHVWUHRV���(O�DXPHQWR�HQ�VX�FRQFHQWUDFLyQ�HVWi�UHODFLRQDGR�FRQ�OD�GLVPLQXFLyQ�HQ�OD�SURGXFFLyQ�GH�ELRJiV�



��

$GHPiV�� ORV� iFLGRV�JUDVRV�YROiWLOHV�SXHGHQ� LQKLELU� DOJXQRV�GH� ORV�SURFHVRV�TXH�WLHQHQ�OXJDU�HQ�HO�ILOWUR�DQDHURELR��
(Q�OD�FiPDUD���± ���HQ�ORV�PXHVWUHRV���\����VH�REVHUYD�XQ�LQFUHPHQWR�QRWDEOH�HQ�ORV� QLYHOHV� GH�iFLGRV�JUDVRV�YROiWLOHV� FRQ� YDORUHV� GH� ������� \������PJ�/�DFLGR�DFpWLFR�� ORV� GHPiV� YDORUHV� HQ� HVWD� FiPDUD� HVWiQ� HQ� XQ� UDQJR� HQWUH� ������� � \��������PJ�/�iFLGR�DFpWLFR��HQFRQWUiQGRVH�JUDQ�YDULDFLyQ�GH�ORV�YDORUHV�GH�iFLGRV�JUDVRV� YROiWLOHV� HQ� HVWDV� IHFKDV�� � (VWD� YDULDELOLGDG� SXHGH�GHEHUVH� D� TXH� QR� VH�SUHVHQWD�IOXMR�FRQWLQXR�GH�DJXD�UHVLGXDO�DO� ILOWUR��\�HQ�DOJXQRV�GtDV�GH� WUDEDMR�VH�SXHGHQ� GDU� VREUHFDUJDV� DO� VLVWHPD�� � 3DUD� ODV� MRUQDGDV� GH�PXHVWUHR� �� \� ��� ODV�FRQGLFLRQHV� GH� RSHUDFLyQ� GHO� ILOWUR� QR� IXHURQ� FRQWLQXDV�� DVt� FRPR� OD� DGLFLyQ� GH�DOFDOLQL]DQWH���/D�VREUHFDUJD�HV�FRQVLGHUDEOH�FRQ�UHVSHFWR�D�ORV�SURPHGLRV�GH�ORV�GHPiV�GtDV�GH�WUDEDMR�\�HV�DWULEXLEOH�D�ODV�FRQGLFLRQHV�HQ ODV�TXH�YHQtD�RSHUDQGR�HO�VLVWHPD�
(Q� OD� FiPDUD��� ± �� ORV� YDORUHV� VH� XELFDURQ�HQ� XQ� UDQJR�HQWUH�������� \��������PJ�/ iFLGR�DFpWLFR��YDORUHV�PiV�EDMRV�TXH�HQ�OD�FiPDUD���± ����(Q�HVWH�SXQWR�GHO�ILOWUR��VH�SUHVHQWD�XQD�ODERU�LQFRPSOHWD�HQ�HO�WUDEDMR�GH�ODV EDFWHULDV�GHJUDGDGRUDV�GH�iFLGRV�� OR�TXH�VH�HYLGHQFLD�HQ� OD�GLVPLQXFLyQ�HQ� ORV� SURPHGLRV�GH�$*9�� �(O�DVSHFWR� GHO� DJXD� UHVLGXDO� FDPELD� FRQVLGHUDEOHPHQWH� HQ� HVWDV� FiPDUDV��SUHVHQWDQGR� XQ� DVSHFWR�PiV� RVFXUR� \� XQD� FDSD� GH� FRORU� QHJUR� SURGXFWR� GH� OD�R[LGDFLyQ�GH�OD�PDQFKD�VREUH�OD�VXSHUILFLH�GHO�DJXD�
(Q�OD�FiPDUD���VH�REVHUYD�JUDQ�YDULDELOLGDG�HQWUH�ORV�GDWRV�REWHQLGRV�GH�iFLGRV�JUDVRV�YROiWLOHV�HQ�XQ�UDQJR�GH��������\��������PJ�iFLGR�DFpWLFR�/���$O�HYDFXDUVH�HO�DJXD�GHO� ILOWUR�SRU� ORV�GHVDJ�HV� VXSHUILFLDOHV� QR�VH�SUHVHQWD�DFXPXODFLyQ�GH�VyOLGRV�HQ�OD�VXSHUILFLH��DXQTXH�HQ�ORV�GtDV�HQ�ORV�TXH�QR�KXER�RSHUDFLyQ�GHO�ILOWUR�VL�VH�QRWD�XQD�DFXPXODFLyQ�GH�VyOLGRV�VREUH�OD�VXSHUILFLH��



��

7DPELpQ�HV�DWULEXLEOH�OD�QR�SUHVHQFLD�GH�VyOLGRV�HQ�OD�~OWLPD�FiPDUD�D�OD�ODERU GHO�OHFKR� ILOWUDQWH� FRPR� PHGLR� GH� UHWHQFLyQ� GH� PDWHULDOHV� PiV� GHQVRV�� � +D\� TXH�DQRWDU�TXH�DXQTXH�H[LVWHQ�FiPDUDV�ODWHUDOHV�SDUD�HYDFXDU�ORV�ORGRV��HVWDV�QR�KDQ�VLGR� SXHVWDV� HQ� IXQFLRQDPLHQWR� GHELGR� D� TXH� OD� RSHUDFLyQ� \�PDQWHQLPLHQWR� GHO�ILOWUR� HV� PX\� GHILFLHQWH�� \D� TXH� ORV� RSHUDULRV� GLUHFWRV� \� HO� UHVSRQVDEOH� GH� OD�UDOODQGHUtD� QR� FXHQWDQ� FRQ� XQ� PDQXDO� GH� SURFHGLPLHQWRV� QL� GRFXPHQWRV� GH�UHVSDOGR�TXH�OHV�SHUPLWD�KDFHU�HVWD�ODERU��
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� � �� �� �� �� �� �� ��)HFKDV�GH�PXHVWUHR�FRPR�GLDV
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$*9 S+

)LJXUD����&RPSRUWDPLHQWR�GH�ORV�$*9�YV��S+�HQ�OD�FiPDUD�����GHO�LQWHULRU�GHO�ILOWUR
/D�ILJXUD��� PXHVWUD�HO�FRPSRUWDPLHQWR�GH�$*9�FRQ�UHVSHFWR�DO�S+�HQ�OD�FiPDUD������(VWD� WHQGHQFLD�PXHVWUD�FODUDPHQWH�GHVFHQVRV�HQ� ORV�S+�DFRPSDxDGRV�SRU�DXPHQWRV�SURSRUFLRQDOHV� HQ� HO� QLYHO� UHJLVWUDGR�GH�$*9�� � /RV�GDWRV� IDOWDQWHV� VH�HVWLPDURQ�SRU�PHGLR�GH�XQD�FRUUHODFLyQ�OLQHDO�
(O� S+� HQ� HVWDV� FiPDUDV� VH� HQFXHQWUD� HQ� XQ� UDQJR� HQWUH� ����� \� ������ /D�ELEOLRJUDItD�UHSRUWD�TXH�ORV�PLFURRUJDQLVPRV�DQDHURELRV�QHFHVLWDQ�XQ�S+�HQ�WRUQR�D� OD� QHXWUDOLGDG� SDUD� VX� FRUUHFWR� GHVDUUROOR� 3DUHFH� VHU� TXH� HO� S+� DIHFWD�IXQGDPHQWDOPHQWH�D�OD�DFWLYLGDG�HQ]LPiWLFD�GH�ORV�PLFURRUJDQLVPRV���(V�HYLGHQWH�



��

HQ� HVWDV� FiPDUDV� OD� SUHVHQFLD� GH� PDWHULDO� QR� KLGUROL]DGR� \� OD� DFXPXODFLyQ� GH�PDQFKD� TXH� GLILFXOWD� HO� SDVR� GHO� DJXD� UHVLGXDO� \� OD� VDOLGD� GHO� ELRJiV�� FRPR� VHREVHUYD�HQ�ODV�IRWRJUDItDV�������� Y����� �/DV�GLILFXOWDGHV�SUHVHQWDGDV�DO� LQLFLR�GHO�SURFHVR� GH� WUDWDPLHQWR� UHGXQGDQ� HQ� XQD� QHFHVLGDG� GH� DMXVWDU� ORV� WLHPSRV� GH�UHWHQFLyQ�SDUD�ORJUDU�TXH�HO�SURFHVR�GH�KLGUyOLVLV�GHO�VXVWUDWR�FRPSOHMR�VH�UHDOLFH�FRPSOHWDPHQWH�\�QR�VHD�XQD�HWDSD�FUtWLFD�

)RWRJUDItD ���'HWDOOH��GH�OD�FDSD�VREUHQDGDQWH�HQ�ODV�FiPDUDV�GHO�ILOWUR�
/D�UHODFLyQ�HQWUH�HVWRV�GRV�SDUiPHWURV�HV�XQD�YDULDEOH�GH�GLDJQyVWLFR�LPSRUWDQWH�SDUD�HVWH�VLVWHPD���6H�GHWHFWy�TXH�OD�KLGUyOLVLV�LQFRPSOHWD�GHO�DOPLGyQ�DFW~D�FRPR�XQ� LQKLELGRU� GH� OD� HWDSD� PHWDQRJpQLFD�� � (VWR� SURYRFD� HO� GHVHTXLOLEULR� HQWUH� OD�SURGXFFLyQ�\�HO�FRQVXPR�GH�iFLGRV�JUDVRV�YROiWLOHV��SURGXFLHQGR�OD�DFXPXODFLyQ�GH� pVWRV� \� HO� FRQVLJXLHQWH� GHVFHQVR� GHO� S+�� SURGXFLpQGRVH� OD� DFLGLILFDFLyQ� GHO�UHDFWRU�
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� � �� �� �� �� �� �� ��)HFKDV�GH�PXHVWUHR�FRPR�GLDV

$*9�
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$*9���� S+����

)LJXUD����&RPSRUWDPLHQWR�GH�ORV�$*9�YV��S+�HQ�OD�FiPDUD�����GHO�LQWHULRU�GHO�ILOWUR�
(Q�OD�FiPDUD�����VH�REVHUYD�XQ�FRPSRUWDPLHQWR�VLPLODU�D�OD�RFXUULGD�HQ�OD�FiPDUD����� FRQ� GHVFHQVRV� HQ� HO� S+� DFRPSDxDGRV� SRU� DXPHQWRV� SURSRUFLRQDOHV� HQ� HO�QLYHO�UHJLVWUDGR�GH�$*9���'H�LJXDO�PDQHUD�HO�S+�HV�EDMR�HQ�XQ�UDQJR�HQWUH�����\����� � (Q� HVWD� FiPDUD� VH� REVHUYD� XQD� FDSD� GH� PDQFKD� VHFD� \� R[LGDGD� HQ� OD�VXSHUILFLH�� OD� FXDO� JHQHUD� ORV� LQFRQYHQLHQWHV�DQWHV�GHVFULWRV�� �&DEH� UHVDOWDU�TXH�ORV�GDWRV�IDOWDQWHV�VH�HVWLPDURQ�PHGLDQWH�XQD�FRUUHODFLyQ�OLQHDO�
/D�UHODFLyQ�HQWUH�ORV�DXPHQWRV�GHO�QLYHO�GH�$*9�SURPHGLR�\�ORV�GHVFHQVRV�GH�S+�QR�HV�WDQ�QRWRULD�HQ�HVWH�SXQWR���6H�HQFRQWUDURQ�YDORUHV�GH�S+�PDV�DOWRV�TXH�HQ�ODV� DQWHULRUHV� FiPDUDV� HQWUH� XQ� UDQJR� GH� ����� \� ������ � /D� VHULH� GH� GDWRV� VH�FRPSOHWy� PHGLDQWH� XQD� FRUUHODFLyQ� OLQHDO�� � /RV� GHVHTXLOLEULRV� HQWUH� HVWRV�SDUiPHWURV�VH�UHGXFHQ�\�HVWR�HV�DWULEXLEOH�DO�GHVFHQVR�HQ�OD�SUHVHQFLD�GH�PDWHULDO�VyOLGR�GHQVR�� OR�TXH�VH�SXGR�HYLGHQFLDU�HQ� ODV PXHVWUDV�H[WUDtGDV�SDUD�DQiOLVLV��ODV� FXDOHV� WHQtDQ� FDUDFWHUtVWLFDV�GLIHUHQWHV�D� ODV� DQWHULRUHV� FiPDUDV�\�XQ�PHQRU�FRQWHQLGR� HQ� PDWHULDO� VyOLGR� GHQVR�� � &RPR� PDWHULDO� VyOLGR� GHQVR� VH� FDOLILFD� HO�DOPLGyQ�TXH�VH�HQFXHQWUD�HQ�VXVSHQVLyQ�HQ�HO�DJXD�UHVLGXDO�\�TXH�SRU�HIHFWRV�GH�



��

OD� IHUPHQWDFLyQ� DGTXLHUH� PD\RU� FRQVLVWHQFLD�� OR� TXH� DXPHQWD� VX� YROXPHQ� \� OD�FDQWLGDG�GH�PDWHULDO�SDUWLFXODGR�HQ�HO�DJXD��

)LJXUD����&RPSRUWDPLHQWR�GH�ORV�$*9�YV��S+�HQ�OD�FiPDUD���GHO�LQWHULRU�GHO�ILOWUR�
&RQ� UHVSHFWR� D� ORV� YDORUHV� GH� S+� HQ� ODV� FiPDUDV� QR� KD\� YDULDFLyQ�� WHQLHQGR�GHVYLDFLRQHV�EDMDV�FRPR�VH�REVHUYD�HQ�OD�WDEOD���
/RV�YDORUHV�SURPHGLR�SDUD�S+�VRQ�GH�������������HQ�OD�HQWUDGD���������������HQ�OD�FiPDUD��±����������������HQ�OD�FiPDUD��±��\��������������HQ�OD�FiPDUD����������������HQ�OD�VDOLGD�� HVWLPDGRV�FRPR�LQWHUYDORV�GH�FRQILDQ]D�
����5HODFLRQHV�IXQFLRQDOHV�HQWUH�$*9�\�S+�
(V�HYLGHQWH�OD�UHODFLyQ�H[LVWHQWH�HQWH�HO�QLYHO�GH�$*9�GHQWUR�GH�ODV�FiPDUDV�\�HO�S+� TXH� VH� WLHQH� HQ� HVWDV�� � $Vt�� IXH� SRVLEOH� HO� FRUUHODFLRQDU� HVWDV YDULDEOHV� GH�FRQWURO� SDUD� HVWDEOHFHU� XQ� PRGHOR� HPStULFR� GH� GHSHQGHQFLD� HQWUH� HOODV�� /D�H[SUHVLyQ� UHVXOWDQWH� SHUPLWH� HO� HVWLPDU� SDUD� HVWH� FDVR� HO� QLYHO� GH� $*9� FRQ� OD�PHGLGD�GH�S+�SDUD�FDGD�FiPDUD���
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� � �� �� �� �� �� �� ��)HFKDV�GH�PXHVWUHR�FRPR�GLDV
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/DV�FRUUHODFLRQHV�IXHURQ�KHFKDV�FRQ�EDVH�HQ XQ�PRGHOR�OLQHDO�DSOLFDGR�D�OD�VHULH�GH�GDWRV�REWHQLGD���VH�SUHVHQWDQ�D�FRQWLQXDFLyQ�ODV�HFXDFLRQHV�SDUD�FDGD�XQD�GH�ODV�FiPDUDV�
&iPDUD���± �(FXDFLyQ�GH�FRUUHODFLyQ� �����;�������< �
 ����5�� �������&iPDUD���± �(FXDFLyQ�GH�FRUUHODFLyQ �����;�������< �
 ����5�  �������&iPDUD��(FXDFLyQ�GH�FRUUHODFLyQ ������;�������< �
 ����5�  �������'RQGH� <� �1LYHO�GH�$*9�;� �9DORU�GH�S+
(VWDV� FRUUHODFLRQHV� HVWLPDGDV� SDUD� FDGD� FiPDUD� SHUPLWLUiQ� KDFHU� XQ� FiOFXOR�DSUR[LPDGR�GHO�QLYHO�GH�$*9�D�SDUWLU�GH�ODV�PHGLGDV�GH�S+���6H�FRQYLHUWH�HQ�XQD�KHUUDPLHQWD� GH� FRQWURO� SUiFWLFD� WHQLHQGR� HQ� FXHQWD� OD� FRPSOHMLGDG� GHO� DQiOLVLV�TXtPLFR�SDUD�OD�GHWHUPLQDFLyQ�GH�$*9��
����9DULDFLyQ�GH�OD�WHPSHUDWXUD�HQ�HO�LQWHULRU�GHO��ILOWUR
/D�WHPSHUDWXUD�D�WUDYpV�GHO�WLHPSR�HQ�HO�LQWHULRU�GHO�ILOWUR�QR�SUHVHQWy�GLIHUHQFLDV�VLJQLILFDWLYDV� FRQ� UHVSHFWR� D� ORV� SXQWRV� GH� PXHVWUHR�� PRVWUDQGR� XQ�



��

FRPSRUWDPLHQWR� PX\� VLPLODU�� � /D� HVWDGtVWLFD� PRVWUy� TXH� QR� KD\� GLIHUHQFLDV�VLJQLILFDWLYDV�FRQ�GHVYLDFLRQHV�HVWiQGDU�SHTXHxDV�FRPR�VH�PXHVWUD�HQ�OD�WDEOD���/RV�SURPHGLRV�GH� WHPSHUDWXUD�VRQ�GH���������������&�SDUD� OD�HQWUDGD�� ���������������&�SDUD�OD�FiPDUD��±������������������&�SDUD�OD�FiPDUD��±��\���������������&�� ��������������&�SDUD�OD�VDOLGD���ILMDGRV�FRPR�LQWHUYDORV�GH�FRQILDQ]D�
6H� HQFRQWUy� XQ� UDQJR� GH� WHPSHUDWXUD� DGHFXDGR� HQ� HO� LQWHULRU� GHO� ILOWUR� SDUD� OD�UHDFFLyQ�DQDHURELD��VHJ~Q� OD� OLWHUDWXUD�� OD�YHORFLGDG�GH� UHDFFLyQ�GH� ORV�SURFHVRV�ELROyJLFRV� GHSHQGH� GH� OD� YHORFLGDG� GH� FUHFLPLHQWR� GH� ORV� PLFURRUJDQLVPRV�UHVSRQVDEOHV�� TXH� D� VX� YH]� HV� GHSHQGLHQWH� GH� OD� WHPSHUDWXUD�� LQIOX\HQGR� HQ� OD�HILFLHQFLD�GHO�WUDWDPLHQWR�DQDHURELR�
&RPR�VH�SXHGH�DSUHFLDU�HQ�OD�WDEOD����HO�DXPHQWR�GH�OD�WHPSHUDWXUD�FRQ�UHVSHFWR�D�ORV�GLIHUHQWHV�SXQWRV�GH�PXHVWUHR�HYLGHQFLD�TXH�DO�LQWHULRU�GHO�ILOWUR�VH�SUHVHQWDQ�UHDFFLRQHV TXtPLFDV� GH� WUDQVIRUPDFLyQ� GH� PDWHULD� RUJiQLFD� FRPSOHMD�� TXH� VH�UHODFLRQDQ�GLUHFWDPHQWH�FRQ�ORV�DXPHQWRV�GH�WHPSHUDWXUD�D�OR�ODUJR�GHO�ILOWUR��
����'HPDQGD�%LRTXtPLFD��'%2��\�4XtPLFD��'42� GH�2[tJHQR
/DV� FRQFHQWUDFLRQHV� SURPHGLR� GH� OD� 'HPDQGD� 4XtPLFD� GH� 2[tJHQR �'42�� HQ�FRPSDUDFLyQ�FRQ�OD�'HPDQGD�%LRTXtPLFD�GH�2[tJHQR��'%2��SUHVHQWDURQ�YDORUHV�QRWDEOHPHQWH�PD\RUHV���/DV�FRQFHQWUDFLRQHV�D�OD�HQWUDGD�GH�'42�YDULDURQ�HQWUH���������PJ�/�KDVWD��������PJ�/�\�ODV�FRQFHQWUDFLRQHV�D�OD�VDOLGD�GH�'42�YDULDURQ�HQWUH��������PJ�/�KDVWD��������PJ�/��SDUD�OD�'%2�D�OD�HQWUDGD�HQWUH������PJ�/�\��������PJ�/�\�D�OD�VDOLGD�HQWUH������PJ�/��\������PJ�/�
/RV� YDORUHV� H[WUHPRV� GH� '42� FRLQFLGLHURQ� FRQ� ORV� GtDV� HQ� TXH� HO� SURFHVR� GH�H[WUDFFLyQ� GHO� DOPLGyQ� VH� UHDOL]y� GH� PRGR� GLIHUHQWH�� HV� GHFLU�� FXDQGR� VH� GHMy�VHGLPHQWDU� OD� QXHYD� SURGXFFLyQ� VREUH� DOPLGyQ� GH� OD� OHFKDGD� DQWHULRU�� � (VWR�



��

UHSUHVHQWD�XQ�LQFUHPHQWR�QRWDEOH�HQ�OD�FDUJD�RUJiQLFD�DSRUWDGD�DO�VLVWHPD�\D�TXH�VH� GHMD� GH� VHGLPHQWDU� XQD� FDQWLGDG� GH�DOPLGyQ�PXFKR�PD\RU� GH� OR� KDELWXDO�� DO�LJXDO�TXH�VH�LQFUHPHQWD�HO�SDVR�GH�PDQFKD GHO�VHGLPHQWDGRU�DO�ILOWUR�
/RV� SURPHGLRV� SDUD� '%2� VRQ� GH� �������� �� �������PJ�/� SDUD� OD� HQWUDGD� \� GH����������� �������PJ�/�SDUD� OD� VDOLGD��(Q�'42�VH� WLHQHQ� YDORUHV�GH� �������� ���������SDUD�OD�HQWUDGD�\�GH������������������SDUD�OD�VDOLGD���/RV�YDORUHV�VH�ILMDURQ�FRQ�LQWHUYDORV�GH�FRQILDQ]D�
'H�OD�VHULH�GH�GDWRV�HV�SRVLEOH�DQDOL]DU�OD�UHODFLyQ�GH�'%2�'42�FRPR�SDUiPHWUR�GH�HVFRJHQFLD�GHO�WLSR�GH�WUDWDPLHQWR��(Q�OD�WDEOD�� VH�FRQVLJQDQ ORV�FiOFXORV�SDUD�HVWD�UHODFLyQ��/RV�GDWRV�IDOWDQWHV�VH�HVWLPDURQ�SRU�PHGLR�GH XQD�FRUUHODFLyQ� /DV�HFXDFLRQHV�HPSOHDGDV�VRQ�
'%2�HQWUDGD ������;������;������< � �
�
 ����5�  ������'%2�VDOLGD ������;�����;��< � �
�
 ����5�  �������'42�VDOLGD ������;������;������< � �
�
 ����5�  �������
'RQGH <� �'DWR�IDOWDQWH;� �,QWHUYDOR�GH�WLHPSR�SDUD�HO�GDWR



��

7DEOD����5HODFLRQHV�'%2�'42�GHO�DJXD�UHVLGXDO�HQ�HVWXGLR�'%2�HQWUDGD '42�HQWUDGD '%2�'42)HFKD 0XHVWUHR PJ�2��/ PJ�2��/���������� � ������ ������ �������������� � ������ ������ �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ � ������ ����3URPHGLR ����'HVYLDFLyQ�HVWiQGDU ����,QWHUYDOR�FRQILDQ]D ����'%2�6DOLGD '42�6DOLGD '%2�'42)HFKD 0XHVWUHR PJ�2��/ PJ�2��/���������� � ������ ������ �������������� � ������ � ������ � �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ ������ �������������� � ������ � ������ �������������� � ������ � ������ ����3URPHGLR ����'HVYLDFLyQ�HVWiQGDU ����,QWHUYDOR�FRQILDQ]D �������,QGLFD�GDWR�FDOFXODGR�SRU�FRUUHODFLyQ��
'H�DFXHUGR�FRQ�OD�UHODFLyQ�FDOFXODGD��HO�YDORU�SURPHGLR�GH�HVWD�UHODFLyQ�HVWD�HQ������ �� ����� SDUD� ORV� YDORUHV� GH� HQWUDGD� HVWLPDGR� FRPR� LQWHUYDOR� GH� FRQILDQ]D���3DUD�HO�HIOXHQWH�GHO�ILOWUR�DQDHURELR�ORV�SURPHGLRV�GH�HVWD�UHODFLyQ�VH�HQFXHQWUDQ�HQ��������������H[SUHVDGR�FRPR�LQWHUYDOR�GH�FRQILDQ]D��



��

/DV� FRQFHQWUDFLRQHV� SURPHGLR� GH� OD� GHPDQGD� TXtPLFD� GH� R[tJHQR� �'42�� HQ�FRPSDUDFLyQ� FRQ� OD�GHPDQGD�ELRTXtPLFD�GH�R[tJHQR� �'%2��SUHVHQWDURQ�YDORUHV�QRWDEOHPHQWH�PD\RUHV�� FX\DV� UHODFLRQHV�'%2�'42� HVWXYLHURQ� FHUFD� GH� OR� TXH�LQGLFDUtD�XQD�DOWD�SUHVHQFLD�GH�FRPSXHVWRV�LQRUJiQLFRV�HQ�HO�VLVWHPD�
3HUR�GDGDV�ODV�FDUDFWHUtVWLFDV�GHO�DJXD�UHVLGXDO��HO�DSRUWH�SRU�PDWHULD�LQRUJiQLFDVH�GHEH HQFRQWUDU�HQ�XQD�PX\�EDMD�FDQWLGDG��DXQTXH�VH�GHEH�WHQHU�HQ�FXHQWD�TXH�HO� DOPLGRQ� DSRUWD� DO� VLVWHPD� PDWHULD� RUJiQLFD� FRPSOHMD� QR� KLGUROL]DGD�� \� TXH�GLItFLOPHQWH�VH�GHWHUPLQD�HQ�OD�'%2�SRU�VHU�XQ�FRPSXHVWR�FX\D�GHJUDGDFLyQ�SRU�SDUWH�GH� ODV� EDFWHULDV� VH� UHDOL]D�GH�PDQHUD� OHQWD�� SHUR� Vt HV� FXDQWLILFDGR�SRU� OD�'42�HQ�OD�R[LGDFLyQ�UHDOL]DGD�SRU�HO�GLFURPDWR�GH�SRWDVLR��1R\ROD��������
(Q� FXDQWR� DO� FRPSRUWDPLHQWR� GH� ODV� UHPRFLRQHV�GH�'42� \�'%2� HQ� HO� ILOWUR� VH�REVHUYy�TXH�VH�UHGXMHURQ�FRQ�UHVSHFWR�D�ORV�YDORUHV�REWHQLGRV�GXUDQWH�HO�LQLFLR�GHO�HVWXGLR��SRU�OR�FXDO�VH�SXGR�DVXPLU�TXH�GHSHQGLHQGR�GHO�PDQHMR�\�RSHUDFLyQ�GHO�ILOWUR�VH�SXHGH�HVWDELOL]DU�HO�SURFHVR�SDUD�FUHDU�PHMRUHV�FRQGLFLRQHV�SDUD�TXH�VH�IDYRUH]FD�OD�IDVH�PHWDQRJpQLFD��

(YROXFLyQ�GH�ORV�SRUFHQWDMHV�GH�UHPRFLRQ
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� � �� �� �� �� �� �� ��)HFKDV�GH�PXHVWUHR�FRPR�GLDV

� 667'42'%2
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)LJXUD����3RUFHQWDMHV�GH�UHPRFLyQ�HQ�ORV�GtDV�GH�PXHVWUHR�
/RV�SRUFHQWDMHV�GH�UHPRFLyQ�REWHQLGRV�PRVWUDURQ�XQ�GHVFHQVR�HQ�ORV�PXHVWUHRV�GH�ORV�GtDV�������������SXQWR�����\�������������SXQWR�������(VWR�VH�GHEH�D�TXH�HQ�HVWRV� GtDV� VH� SUHVHQWy� FOLPD� OOXYLRVR�� SRU� OR� WDQWR� ODV� ODERUHV� HQ� WRUQR� D� OD�SURGXFFLyQ�HQ�OD�UDOODQGHUtD�FDPELDQ���\�HQ�DOJXQRV�FDVRV�VH�SDUD�HO�UDOODGR���(VWR�DIHFWD� OD�RSHUDFLyQ�GHO�VLVWHPD�\D�TXH�QR�OOHJD�DO�ILOWUR�DJXD�UHVLGXDO��DGHPiV�OD�FDSD�VREUHQDGDQWH�GH�PDQFKD�VREUH�OD�VXSHUILFLH�GHO�ILOWUR�WRPD�JUDQ�HVSHVRU \�HO�SURFHVR�GH�IHUPHQWDFLyQ�GHO�DOPLGyQ�HQ�HVWH�FDVR�VH�DFHOHUD�GHELGR�D�DO�WLHPSR�TXH� SHUPDQHFH� HVWH� HQ� HO� LQWHULRU� GHO� ILOWUR�� SRU� FRQVLJXLHQWH� VH� GLVPLQX\H� OD�HILFLHQFLD�\�VH�DXPHQWD�OD�DFLGLILFDFLyQ�HQ�HO�LQWHULRU�GHO�ILOWUR���6H�REVHUYD�XQD�EDMD�UHPRFLyQ� HQ� FXDQWR� D� '42� \� '%2�� FRQ� YDORUHV� SURPHGLR� GH� ������ \� ������UHVSHFWLYDPHQWH�
(Q�FXDQWR�DO� FRPSRUWDPLHQWR� GH� ODV� UHPRFLRQHV�GH�'42�\�'%2�HQ�HO� ILOWUR� � VH�REVHUYy TXH�VH� UHGXMHURQ��D UD]yQ�GH� ODV�FRQWLQXDV� LQWHUUXSFLRQHV�HQ�HO� IOXMR�GH�DJXD� UHVLGXDO� DO� VLVWHPD� 6H WLHQHQ� UD]RQHV� SDUD� LQWHUSUHWDU� TXH� RFXUUHQ�VREUHFDUJDV� HQ� HO� VLVWHPD� TXH� LPSLGHQ� TXH� VH� DOFDQFH� XQD� IDVH� HVWDEOH� GHO�SURFHVR�� DGHPiV� GHO� HVWDGR� GH� GHWHULRUR� GH OD SODQWD \� RWUDV� UD]RQHV� FRPR� OD�YDULDFLyQ�GH� ORV�iFLGRV�JUDVRV�YROiWLOHV� \�HO� GHVFHQVR�GHO� S+�HO� FXDO� SURGXFH� OD�DFLGLILFDFLyQ�GHO�UHDFWRU�� ORV�FXDOHV�LPSLGHQ�XQ�DGHFXDGR�UHQGLPLHQWR�GH�OD� ODERU�EDFWHULDQD��
/DV� UHPRFLRQHV�SXHGHQ� UHJLVWUDU�XQD�GLVPLQXFLyQ�SURJUHVLYD�HQ�VX�HILFDFLD�SDUD�UHPRYHU�OD�PDWHULD�RUJiQLFD� (Q�ORV�TXH�QR�VH�UHDOL]D�UDOODGR� QR�KD\�IOXMR�GH�DJXD�UHVLGXDO� KDFLD� HO� ILOWUR�� SHUPLWLHQGR� HVWR� OD� DFXPXODFLyQ� GH FLHUWD� FDQWLGDG� GH�VXVWUDWR�VyOLGR��HO�FXDO�HPSLH]D�D�VHU�KLGUROL]DGR� &DEH�UHVDOWDU�TXH� OD�SUHVHQFLD�GH�EDFWHULDV�PHWDQRJpQLFDV�QR�HV�WDQ�VLJQLILFDWLYD�FRPR SDUD�TXH�SXHGDQ�HOLPLQDU�ORV�SURGXFWRV�VROXELOL]DGRV� LQWHUPHGLRV�TXH�SRU� WDQWR��DSDUHFHUiQ�HQ�HO�HIOXHQWH��



��

GH�DFXHUGR�FRQ� OR� UHSRUWDGR�HQ� OD�ELEOLRJUDILD� �1R\ROD���������(VWD� WHQGHQFLD� VH�DVHPHMD�D�OD�UHPRFLyQ�GH�'42�\�'%2�TXH�VH�HQFRQWUy�GXUDQWH�HO�GHVDUUROOR GH�OD�LQYHVWLJDFLyQ�� DGHPiV� GH� FRQFRUGDU� FRQ� HO� QLYHO� UHJLVWUDGR� GH� $*9 TXH� DFW~D�FRPR� LQKLELGRU GHO� SURFHVR \� FRQ� ORV� HIHFWRV� TXH� VH� SXHGHQ� DWULEXLU� D� ODV�LQWHUUXSFLRQHV�HQ�HO�IOXMR�GH�DJXD�DO�VLVWHPD�\�ODV�VREUHFDUJDV�SXQWXDOHV�
/D�UHPRFLyQ�GH�VyOLGRV�WLHQH�XQ�YDORU�SURPHGLR�GH��������HO�FXDO�QR�HV�HO�RSWLPR��\D�TXH�FRPR�VH�REVHUYD� HQ�HO� ILOWUR�VH�SURGXFH�XQD�FDSD�H[WHQVD�GH�PDQFKD�\�DOPLGyQ�HQ�OD�VXSHUILFLH��\�HQ�ODV�PXHVWUDV�UHFROHFWDGDV�GH�ODV�FiPDUDV���± �� \����± �� VH� REVHUYy� XQD� WXUELHGDG� DOWD� \� XQD� FDQWLGDG� DSUHFLDEOH� GH� VyOLGRV� FRQ�UHVSHFWR� D� HVWRV� SXQWRV�� � (Q� HO� ILOWUR� VH� SUHVHQWD� XQD� JUDQ� WHQGHQFLD� D� OD�DFXPXODFLyQ� GH�PDWHULDO�GHQVR��PDQFKD�\� DOPLGyQ��� FRPR� VH�SXGR� REVHUYDU�HQ�ODV�PXHVWUDV�H[WUDtGDV�GHO�LQWHULRU�GH�ODV�FiPDUDV�
����&RPSRVLFLyQ�GHO�ELRJiV�JHQHUDGR�HQ�HO�ILOWUR
3DUWLHQGR� GH� ORV� UHVXOWDGRV� H[SHULPHQWDOHV� REWHQLGRV�� VH� RSWy� SRU� HYDOXDU� OD�FRPSRVLFLyQ�GHO�ELRJiV�~QLFDPHQWH�HQ�OD�FiPDUD���
'H�ORV�YDORUHV�GH�S+�HQ�ODV�GLIHUHQWHV�FiPDUDV��VH�HQFRQWUy�TXH�HQ�OD�QXPHUR���QR�VH�SUHVHQWDED�JUDQ�YDULDELOLGDG�\�XQ�YDORU�PDV�HOHYDGR�������XQLGDGHV�GH�S+���DGHPiV� GH� QR� SUHVHQWDUVH� OD� FDSD� VREUHQDGDQWH� GH� DOPLGyQ� QR� KLGUROL]DGR� \�PDQFKD� TXH� LQWHUILHUH� HQ� OD� WRPD� GH� OD� PXHVWUD� HQ� ODV� GHPiV� FiPDUDV�� � 6H�SUHVHQWD� DO� PLVPR� WLHPSR� HO� SURPHGLR GH� $*9� PiV� EDMR�� � (O� SRVLEOH�DSURYHFKDPLHQWR�GHO�ELRJiV�VH�FRQVLGHUD�PiV�YLDEOH� HQ�HVWD�FiPDUD� �SRU�HVWDV�FRQGLFLRQHV�
(Q� OD� WDEOD� � VH� UHVXPHQ� ORV� YDORUHV� SRUFHQWXDOHV� GHO� ELRJiV�� GH� OD� PXHVWUD�UHFROHFWDGD� FRQ� �� GLVSRVLWLYRV� �WLSR� FDPSDQD� FRQ� DOPDFHQDPLHQWR� HQ� EROVD \�



��

FLOLQGUR�PHWiOLFR�� �IRWRJUDItD 1R�� ���� ILJXUDV� � \� ���� � /D�PXHVWUD� SUHVHQWy� HQ� VX�FRPSRVLFLyQ�XQ�YDORU�SRUFHQWXDO�SURPHGLR�GH���������GH�&2� \���������GH�&+���QR� SUHVHQWy�QLQJ~Q� YDORU� GH� R[tJHQR� \� ORV�RWURV� JDVHV� VH� WRPDURQ�FRPR� WUD]DV�FRQ�OR�UHIHUHQWH�DO�PpWRGR�XWLOL]DGR�
/D�QR�SUHVHQFLD�GH�R[tJHQR�HQ�ORV�DQiOLVLV�VH�DWULEX\H�D�OD�FRPSRVLFLyQ�HVSHUDGD��HO�R[tJHQR�HV�FRQVLGHUDGR�FRPR�HOHPHQWR�WUD]D�DO�DSOLFDU�OD�OH\�GH�$PDJDW���\�D�OD�VHQVLELOLGDG�GHO�HTXLSR�XWLOL]DGR�
6H�UHDOL]y�XQD�SUXHED�FXDOLWDWLYD�GH�FRPEXVWLyQ�GHO�ELRJiV�VRPHWLHQGR�OD�PXHVWUD�VREUDQWH�D�FRPEXVWLyQ�GLUHFWD�SRU�OODPD��RULJLQiQGRVH�XQD�OODPD�D]XODGD�SRU�XQRV�VHJXQGRV���(VWR�FRQILUPD�OD�SUHVHQFLD�GH�PHWDQR�HQ�OD�PXHVWUD�EDMR�DQiOLVLV�
(V�GH�DQRWDU�TXH�DXQTXH� ORV�SRUFHQWDMHV�SXHGDQ�SDUHFHU�DOWRV�� OD�SUHVHQFLD GH�&2� HQ�XQ�YDORU�WDQ�HOHYDGR�HQ�OD�PXHVWUD�UHGXFH�ODV�SRVLELOLGDGHV�GH�XVR�GH�HVWH�ELRJiV� FRPR� FRPEXVWLEOH�� � 7DPELpQ� HV� GH� FRQVLGHUDU� ORV� SRFRV� YRO~PHQHV� GH�SURGXFFLyQ�TXH�VH�WLHQHQ�
�����3RWHQFLDO�GH�PHWDQL]DFLyQ
(O� SRWHQFLDO� GH� PHWDQR� GH� XQ� DJXD� UHVLGXDO� VH� UHODFLRQD� GLUHFWDPHQWH� FRQ� OD�FRQFHQWUDFLyQ�GH�FRPSXHVWRV�RUJiQLFRV�GHQWUR�GH�pVWD��PHGLGRV�FRPR�'42���8Q�YDORU�GH�'42�SXHGH�VHU�EDVH�GH�HVWLPDFLyQ�SDUD�OD�SURGXFFLyQ�GH�PHWDQR��\�XQ�SXQWR�GH�FRPSDUDFLyQ�SDUD�GHWHFWDU�WR[LFLGDG�GHQWUR�GHO�SURFHVR�
(O�SRWHQFLDO�Pi[LPR�GH�PHWDQR�SDUD�XQ�DJXD�UHVLGXDO�QR�SXHGH�DOFDQ]DUVH�HQ�XQ�SURFHVR� GH� WUDWDPLHQWR� SRU� UD]RQHV� WDOHV� FRPR� OD� WR[LFLGDG� R� OD� QDWXUDOH]D�FRPSOHMD� GHO� VXVWUDWR�� � 3DUD� HVWLPDU� HO� SRWHQFLDO� GH� PHWDQL]DFLyQ� �FDQWLGDG� GH�PHWDQR�SRU�XQLGDG�GH�WLHPSR�HVSHUDGR��GH�XQ�DJXD�UHVLGXDO�HV�SRVLEOH�UHFXUULU�D�



��

DQiOLVLV� WDOHV� FRPR� HO� GH� SRWHQFLDO� ELRTXtPLFR� GH� PHWDQR�� � DXQTXH� ORV� YDORUHV�WtSLFRV� SDUD� DJXD� UHVLGXDO� RVFLODQ� HQWUH ����� \� �����P�� &+��NJ� '42�� � 'DGD� OD�QDWXUDOH]D�FRPSOHMD�GHO�DJXD�HQ�HVWXGLR��VH�UHDOL]y�OD�HVWLPDFLyQ�FRQ�HO�YDORU�GH����� �'URVWH��������
/D�WDVD�GH�SURGXFFLyQ�GH�PHWDQR�HVWi�UHODFLRQDGD�FRQ�HO�IOXMR�\�FRQ�OD�UHPRFLyQ�GH�PDWHULD�RUJiQLFD��VHJ~Q�OD�HFXDFLyQ�����DGDSWDGD�GH�'URVWH�������

6R0(44P 


 ����'RQGH�4P  �9ROXPHQ D�HVWLPDU�GH�PHWDQR�SRU�XQLGDG�GH�WLHPSR�4� �&DXGDO�GH�HQWUDGD�R�WDVD�GH�IOXMR���P��K6R  �&DUJD�RUJiQLFD�GH�HQWUDGD���NJ�'42� P�
(� �)DFWRU�GH�HILFLHQFLD�GH�UHPRFLyQ��$GLPHQVLRQDO�HQWUH���\���0� �&DQWLGDG�GH�PHWDQR�SRU�XQLGDG�GH�WLHPSR�HVSHUDGD���P��&+��NJ�'42

/DV� FRQGLFLRQHV� DPELHQWDOHV� HQ� XQ� SURFHVR� GH� WUDWDPLHQWR� \� RWURV� IDFWRUHV�UHODFLRQDGRV�FRQ� OD�RSHUDFLyQ�\�PDQWHQLPLHQWR�SXHGHQ�DIHFWDU�HO� UHQGLPLHQWR�GH�PHWDQR�FRQ�UHVSHFWR�D�ORV�WHyULFRV TXH�VH�FDOFXOHQ�D�SDUWLU�GH�HVWLPDGRV���3DUD�HO�FDVR�HQ�HVWXGLR�� OD�PDJQLWXG�GH� WR[LFLGDG�HVSHUDGD�SRU�HO� QLYHO� GH�$*9�TXH�VH�SXGR� GHWHUPLQDU� HQ� ODV� FiPDUDV� HV� XQ� IDFWRU� GHWHUPLQDQWH� HQ� HO� PRPHQWR� GH�LGHQWLILFDU� LQKLELGRUHV� GHO� SURFHVR� DQDHURELR� \� GH� OD� ELRPHWDQL]DFLyQ� GH� ORV�VXVWUDWRV�HQ�HO�SURFHVR�
8WLOL]DQGR�OD�HFXDFLyQ� �����\�FRQVLGHUDQGR�TXH�EDMR� ODV�FRQGLFLRQHV�DFWXDOHV GHO�SURFHVR�VH�WLHQH�FRPR�SURPHGLR�GH�HQWUDGD�GH�'42�DO�ILOWUR XQ�YDORU�GH����� NJ�'42�P���HO�FDXGDO�GH�HQWUDGD�SURPHGLR GH������P��K \�OD�HILFLHQFLD�GH�UHPRFLyQ�SURPHGLR�SDUD�'42 GH������� OD� WDVD�GH�SURGXFFLyQ�HVWLPDGD� GH�PHWDQR�HQ� HO�ILOWUR�VHUtD GH�������P��K���



��

(O�HVWLPDGR�FRUUHVSRQGH�D�XQDV�FRQGLFLRQHV�GH�RSHUDFLyQ�TXH�SHUPLWHQ�DOFDQ]DU�YDORUHV�GH�SURGXFFLyQ�FHUFDQRV�DO�SRWHQFLDO�Pi[LPR�SDUD�DJXDV�UHVLGXDOHV�WtSLFDV���(V� XQ� YDORU� UHIHUHQWH� TXH� QR� FRQVLGHUD� ORV� HIHFWRV� Wy[LFRV� GH� FRPSXHVWRV�SUHVHQWHV�HQ�HO�DJXD�UHVLGXDO��QL�ODV�FRQGLFLRQHV�GH�FRPSOHMLGDG�HQ�ORV�VXVWUDWRV�D�GHJUDGDU����3DUD�HO�FDVR�HQ�HVWXGLR��HO�HIHFWR�Wy[LFR�PDV�HYLGHQWH�HV�HO�TXH�JHQHUD�HO� DOWR� QLYHO� GH� iFLGRV� JUDVRV� YROiWLOHV�� DGHPiV� GH� SUHVHQWDUVH� XQD� UHODFLyQ�'%2�'42�HQ�HO�OtPLWH�GH�WUDQVLFLyQ�SDUD�OD�DSOLFDFLyQ�GH�WUDWDPLHQWR�ELROyJLFR�
�����7LHPSR�GH�UHWHQFLyQ�KLGUiXOLFR �75+�
/RV� UHVXOWDGRV� GH� ORV� DIRURV� GHO� FDXGDO� GH� DJXD� UHVLGXDO� TXH� LQJUHVD� DO� ILOWUR�DQDHURELR�DUURMDQ�YDORUHV�TXH�VH�HQFXHQWUDQ�SRU�GHEDMR�GH�ORV�FDXGDOHV�GH�GLVHxR�SDUD�HVWH�VLVWHPD���&RPR�VH�DSUHFLD�HQ�OD�WDEOD����HO�FDXGDO�GH�HQWUDGD�SURPHGLR�SDUD� ORV� DIRURV HV� GH� ����� P��K�� YDORU� LQIHULRU� D� ORV� �� P��K FRQ� ORV� TXH� VH�GLPHQVLRQy� HO� ILOWUR�� (VWR� VH� WUDGXFH�HQ� XQ� DXPHQWR� HQ� HO� WLHPSR� GH� UHWHQFLyQ�KLGUiXOLFR��HO�FXDO�YDUtD�GH����KRUDV��WLHPSR�GH�UHWHQFLyQ�GH�GLVHxR��D��� KRUDV�YDORU� UHVXOWDQWH� SDUD� HVWH� FDXGDO� GH� HQWUDGD� FRQ� HO� YROXPHQ� GH� WUDWDPLHQWR� GHO�ILOWUR ����P��� (QWRQFHV�� VHJ~Q� OD� ELEOLRJUDItD� OD� IUDFFLyQ� GH� PDWHULD� RUJiQLFD�GHJUDGDGD� VH� LQFUHPHQWD DO� DXPHQWDU� HO� 75+�� VLQ� HPEDUJR� OD� SURGXFFLyQ�YROXPpWULFD�GH�PHWDQR��GLVPLQX\H��XQD�YH]�VXSHUDGR�HO ySWLPR�



��

���&21&/86,21(6
x (Q�HO��SURFHVR�GH�H[WUDFFLyQ�GH�DOPLGyQ�GH�\XFD�VH�REVHUYD�OD�JHQHUDFLyQ�GH��UHVLGXRV� FRQ� XQD� DOWD� FDUJD� FRQWDPLQDQWH� PHGLGD� FRPR� '42� �'HPDQGD�4XtPLFD� GH�2[tJHQR�� \� FDUiFWHU� iFLGR�� DXPHQWDQGR� OD� FRQWDPLQDFLyQ� GH� ODV�IXHQWHV� UHFHSWRUDV�� (VWR�� VXPDGR� D� OD� DOWD� GHQVLGDG� GH� XQLGDGHV� GH�SURGXFFLyQ�XELFDGDV�HQ� OD�]RQD�FRQYLHUWHQ�HVWD�SUREOHPiWLFD�HQ�XQ� IDFWRU�GH�ULHVJR�SDUD�ORV�HFRVLVWHPDV�GHSHQGLHQWHV�GH�HVWD�PLFURFXHQFD�
x &RQ� UHVSHFWR� D� OD� DSOLFDFLyQ� GH� OD� WHFQRORJtD� GH� ILOWUR� DQDHURELR� HQ� ODV�UDOODQGHUtDV� GH�0RQGRPR�FRQ�PHGLRV GH� VRSRUWH� �DQLOORV� GH� JXDGXD�\� OHFKR�PL[WR� FRPSXHVWR� SRU� SLHGUD��� VH� HYLGHQFLD� TXH� HO� ILOWUR� HVWXGLDGR� QR� VH�HQFXHQWUD� HQ� ODV� PHMRUHV� FRQGLFLRQHV� RSHUDFLRQDOHV�� FRQ� SRUFHQWDMHV� GH�UHPRFLyQ�GH�������GH�'42��������GH�'%2�\�������GH�667�HQ�SURPHGLR�
x 'HELGR� D� ODV� FDUDFWHUtVWLFDV� iFLGDV� GHO� DJXD� UHVLGXDO� \� D� OD� WHQGHQFLD� GH�IHUPHQWDUVH� UiSLGDPHQWH�� HV� QHFHVDULR� DGLFLRQDU� DOFDOLQLGDG� DO� VLVWHPD�� � (O�ILOWUR� FXHQWD� FRQ� XQ� VLVWHPD� SDUD� � DMXVWDU� HO� S+� FRQ� FDO�� SHUR� HVWH� QR� HVWD�VLHQGR� XVDGR� DGHFXDGDPHQWH� SRU� ORV� UDOODQGHURV�� SURGXFLpQGRVH� XQD�DFLGLILFDFLyQ�HQ�HO�LQWHULRU�GHO�ILOWUR�\�FUHDQGR�FRQGLFLRQHV�GHVIDYRUDEOHV�SDUD�OD�IDVH� PHWDQRJpQLFD�� \D� TXH� FRPR� VH� REVHUYD� HQ� ORV� GDWRV�� HO� S+� HVWi� SRU�GHEDMR�GHO�UDQJR�RSWLPR�TXH�IDYRUHFH�HO�FUHFLPLHQWR�GH�EDFWHULDV�DQDHURELDV�\�HVSHFLDOPHQWH�PHWDQRJpQLFDV� �����± ����XQLGDGHV���SRU� OR� WDQWR�HV�QHFHVDULR�TXH� VH� XWLOLFH� DGHFXDGDPHQWH� HO� VLVWHPD� GH� DSOLFDFLyQ� GH� DOFDOLQL]DQWH�� TXH�SHUPLWD�IOH[LELOLGDG�SDUD�YDULDU�ODV�GRVLILFDFLRQHV�GH�DFXHUGR�D�ODV�FRQGLFLRQHV�TXH�VH�HVWpQ�PDQHMDQGR�
x (Q�UHODFLyQ�D� ODV� LQWHUUXSFLRQHV�FRQWLQXDV�HQ� OD�SURGXFFLyQ�GH�DJXD� UHVLGXDO�WLHQHQ�XQ�HIHFWR�QHJDWLYR�HQ HO�IXQFLRQDPLHQWR�GHO�ILOWUR��SXHV�HQ�FDGD�UHLQLFLR�



��

GH� OD� DOLPHQWDFLyQ��RFXUUH�XQ� IHQyPHQR� VLPLODU� DO� GH� XQD� VREUHFDUJD�� OR� TXH�GLILFXOWD�HO�SURFHVR�GH�DGDSWDFLyQ�GH�ODV�EDFWHULDV�DO�VXVWUDWR��LQIOX\HQGR�HQ�OD�IDVH�PHWDQRJpQLFD�
x 'HELGR� D� OD� LQHVWDELOLGDG� SUHVHQWDGD� HQ� HO� FRPSRUWDPLHQWR� GHO� S+�� $*9� \�GDGDV� ODV� HILFLHQFLDV� GH� UHPRFLyQ� PHQRUHV�� FRPSDUDGDV� FRQ� ORV� UHVXOWDGRV�REVHUYDGRV��KD\�JUDQ LQWHUIHUHQFLD�SDUD�TXH�VH�Gp�OD�IDVH�PHWDQRJpQLFD�\�VH�UHDOLFH� XQD� DOWD� SURGXFFLyQ� GH� PHWDQR� FRQ� XQD� SUHVLyQ� DGHFXDGD� SDUD�XWLOL]DUVH�FRPR�FRPEXVWLEOH�
x &RQ� UHVSHFWR�DO�75+�GLVSXHVWR�HQ�HO�GLVHxR�GHO� ILOWUR��HVWi�PX\�DOWR�SDUD� ODV�FRQGLFLRQHV� DFWXDOHV�� SXHV� OD� QDWXUDOH]D� iFLGD� GHO� VXVWUDWR� KDFH� TXH� HVWH�WLHQGD� UiSLGDPHQWH� D� OD� IHUPHQWDFLyQ� \� SRU� WDQWR�� FXDQGR� VH� SURORQJD� OD�SHUPDQHQFLD� GHO� DJXD� UHVLGXDO� HQ HO� VLVWHPD� GH� WUDWDPLHQWR� VH� IDYRUHFH� OD�DFXPXODFLyQ�GH�$*9�\�OD�FRQVHFXHQWH�DFLGLILFDFLyQ�GHO�PLVPR� OR�TXH�PXHVWUD�XQD� GLILFXOWDG� HQ� PDQWHQHU� OD� FDSDFLGDG� EXIIHU� QHFHVDULD� SDUD� HYLWDU� HVWD�VLWXDFLyQ�
x /RV�SRUFHQWDMHV�GH�SUHVHQFLD�GH�PHWDQR�HQ�OD�PXHVWUD�GH�JDV�UHFROHFWDGD�VH�HQFXHQWUDQ�SRU�GHEDMR�GH�ORV�YDORUHV�SRUFHQWXDOHV�GH�FRPSRVLFLyQ�SDUD�ELRJiV�JHQHUDGR� HQ� RWURV� VLVWHPDV� DQDHURELRV�� (O� YDORU� GH� &2� HV� tQGLFH� GH� ORV�SUREOHPDV� GH� RSHUDFLyQ� GHO� VLVWHPD�� \D� TXH� HVWH� HV� SURSLR� GH� OD� IDVH� GH�DUUDQTXH�GH�ORV�UHDFWRUHV�DQDHURELRV�\�GH�ORV�SURFHVRV�IHUPHQWDWLYRV��
x /D� FDOLGDG� DFWXDO� GHO� ELRJiV� JHQHUDGR� QR� HV� EXHQD� SDUD� DSURYHFKDPLHQWR��GHELGR� D� TXH� HO� VLVWHPD� WLHQH� SUREOHPDV� GH� RSHUDFLyQ� SRU� HO� SRFR�PDQWHQLPLHQWR�\�HVWDGR�GH�GHWHULRUR�HQ�HO�TXH�VH�HQFXHQWUD��
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���5(&20(1'$&,21(6
x 8Q�DVSHFWR�FUtWLFR�TXH�GHEH�FRQWURODUVH�GHQWUR�GHO�SURFHVR�GH�H[WUDFFLyQ�GHO�DOPLGyQ�DJULR�GH�\XFD��HV�HO�SDVR�GH�PDQFKD�KDFLD�HO�)LOWUR�$QDHURELR��SXHV�VX�SUHVHQFLD� FDXVD� P~OWLSOHV� LQWHUIHUHQFLDV�� FRPR� OD� IRUPDFLyQ� GH� XQD� FDSD�IORWDQWH� TXH� IiFLOPHQWH� VH� SXHGH� URPSHU� \� DXPHQWDU� VLJQLILFDWLYDPHQWH� ORV�QLYHOHV�GH�VyOLGRV�VXVSHQGLGRV��GLILFXOWDQGR�OD�VDOLGD�GHO�DJXD�UHVLGXDO�SRU�VX�DUUDVWUH�� HVWD� FDSD� QR� SHUPLWH� D� VX� YH]� OD� VDOLGD� GHO� ELRJiV�� DGHPiV� VH�LQFUHPHQWD�OD�FDUJD�RUJiQLFD���3RU�OR�WDQWR�VH�GHEH�RSWLPL]DU�OD�VHSDUDFLyQ�GH�OD�PDQFKD�� LQVWDODQGR�XQ�PHMRU�VLVWHPD�DQWHV�GH� OD�HQWUDGD�GHO�ILOWUR��\D�TXH�HVWD�FROPDWD�HO�LQWHULRU�GHO�PLVPR�GLVPLQX\HQGR�OD�HILFLHQFLD��
x +D\� TXH� UHDOL]DU� ODERUHV� GH� RSHUDFLyQ� \� PDQWHQLPLHQWR�� TXH� LQFOX\DQ�HYDFXDFLyQ� GHO� ORGR� \� FKHTXHRV� DO� HVWDGR� KLGUiXOLFR� GHO� VLVWHPD�� � 6H� GHEH�LQYHVWLJDU�PiV�D�IRQGR�OD�FDOLGDG�GHO�ORGR�\�OD�DFWLYLGDG�PLFURELDQD��HQIDWL]DQGR�HQ�ODV�FRQGLFLRQHV�LQKLELWRULDV�KDOODGDV�HQ�HO�VLVWHPD��
x (V� UHFRPHQGDEOH� UHDOL]DU� XQ� HVWXGLR� PDV� GHWDOODGR� GHO� FRPSRUWDPLHQWR�FLQpWLFR� GHO� SURFHVR� GH� OD� IDVH� PHWDQRJpQLFD� \� SURGXFFLyQ� GH� PHWDQR��GHVDUUROODQGR�XQD� UHODFLyQ� IXQFLRQDO�HQWUH� ORV�PLFURRUJDQLVPRV�\�HO�JUDGR�GH�HILFLHQFLD�GHO�VLVWHPD�TXH�HQ�QXHVWUR�FDVR�HV�XQ�ILOWUR�DQDHURELR�
x 6H� GHEH� XWLOL]DU� DGHFXDGDPHQWH� HO� VLVWHPD� GRVLILFDGRU� GH� DOFDOLQL]DQWH��UHDOL]DQGR� XQD� DSOLFDFLyQ� FRQWLQXD� GH� HVWH�� � /RV� UHVXOWDGRV� GH� HILFLHQFLD� VH�UHODFLRQDQ�FRQ�OD�DFLGLILFDFLyQ�GHO�VLVWHPD��SRU�HQGH�XQ�FRQWURO�HVWULFWR�GHO�S+�PHMRUDUtD�ODV�FRQGLFLRQHV�GH�IXQFLRQDPLHQWR��
x 6H� GHEH� UHDOL]DU� PDQWHQLPLHQWR� FRQWLQXR� DO� ILOWUR�� EXVFDQGR� XQ� DGHFXDGR�IXQFLRQDPLHQWR�KLGUiXOLFR���(O�HVWDGR�DFWXDO�GH�ORV�EDIOHV�\�GHO�OHFKR�HQ�JHQHUDO�
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LPSLGHQ�TXH�HQ�HO�VLVWHPD�VH�SUHVHQWH�HO�IOXMR�TXH�VH�HVSHUDED�DO�PRPHQWR�GH�GLVHxDUOR�� � (O� GHWHULRUR� HV� HYLGHQWH�� WDO� \� FRPR� VH� PXHVWUD� HQ� ORV� DQH[RV�IRWRJUiILFRV�
x &RQ� EDVH� HQ� ORV� HVWXGLRV� TXH� VH� SXHGDQ� UHDOL]DU� HQ� OD� UDOODQGHUtD�� HV�QHFHVDULR� DERUGDU� HO� SUREOHPD� GHVGH� ORV� GLIHUHQWHV� SXQWRV� GH� YLVWD� TXH�LQYROXFUH�� � $XQTXH� ORV� UHTXHULPLHQWRV� WpFQLFRV� \� ODV� H[LJHQFLDV� DPELHQWDOHV�WHQJDQ� XQD� SRQGHUDFLyQ� VXSHULRU� D� ORV� DVSHFWRV� VRFLRHFRQyPLFRV�� ODV�VROXFLRQHV� GHEHQ� HVWDU� GLVHxDGDV� GHQWUR� GH� ODV� SRVLELOLGDGHV� GH� ORV�UDOODQGHURV�� DIHFWDQGR� PLQLPDPHQWH� VXV� PiUJHQHV� GH� SURGXFWLYLGDG� \� GH�JDQDQFLDV�
x /RV� PpWRGRV� GH� DQiOLVLV�� iFLGRV� JUDVRV� \� PHWDQR�� GHVDUUROODGRV� SDUD� HVWH�HVWXGLR�DUURMDQ�UHVXOWDGRV�DFHSWDEOHV�SDUD�OD�HYDOXDFLyQ�GH�ORV�SDUiPHWURV�GH�RSHUDFLyQ�GHO�VLVWHPD�HQ�HYDOXDFLyQ���8QD�DGHFXDGD�HVWDQGDUL]DFLyQ�GH�HVWRV�PHMRUDUtD�OD�VHQVLELOLGDG�GHO�PpWRGR�



��

%,%/,2*5$),$
x $+5,1*�� %�.�� �������� 0HWKDQRJHQHVLV� LQ� WKHUPRSKLOLF� ELRJDV� UHDFWRUV��&RQVXOWDGR�HQ�&$0326��(���������,EtG�x $/7$0,5$12��&�3��� 29,('2�� $�� %LRGHJUDGDELOLGDG� DQDHURELD� GH� ODV� DJXDV�UHVLGXDOHV� SURYHQLHQWHV� GHO� SURFHVR� GH� H[WUDFFLyQ� GH� DOPLGyQ� GH� \XFD��8QLYHUVLGDG�GHO�9DOOH�± )DFXOWDG�GH�,QJHQLHUtD��&DOL��&RORPELD�������x $11$&++$75(��$MLW��8$6% 7UHDWPHQW�RI�7DSLRFD�6WDUFK�:DVWHZDWHU��-RXUQDO�RI�(QYLURQPHQWDO�(QJLQHHULQJ��9RO�������1R�����'LFLHPEUH�������
x $1*(/,'$.,�� ,���(OOHJDDUG��/���$KULQJ��%�.����������$�PDWKHPDWLFDO�PRGHO�IRU�G\QDPLF�VLPXODWLRQ�RI�DQDHURELF�GLJHVWLRQ�RI�FRPSOH[�VXEVWUDWHV�� IRFXVLQJ�RQ�DPPRQLD�LQKLELWLRQ��%LRWHFKQRORJ\�DQG�%LRHQJLQHHULQJ��9RO������SDJ���������
x $3+$��������6WDQGDUG�PHWKRGV�IRU�WKH�H[DPLQDWLRQ�RI�ZDWHU�DQG�ZDVWHZDWHU��$PHULFDQ�SXEOLF�KHDOWK�DVVRFLDWLRQ������HGLWLRQ������
x &$0326�� (� �������� (O� SURFHVR� GH� GLJHVWLyQ� DQDHUyELFD�� /DERUDWRUL�GC(QJLQ\HULD�$PELHQWDO��8QLYHUVLWDW�GH�/OHLGD�&DWDOXQ\D�(VSDxD��'LVSRQLEOH�HQ�ZZZ�XGO�HV�XVXDULV�U���������
x &$0326�� -RVp�5REHUWR� �������� 3UR\HFWR� GH� RSHUDFLyQ� GH� ILOWURV� DQDHURELRV�SDUD�WUDWDPLHQWR�GH�HIOXHQWHV�OtTXLGRV�LQGXVWULDOHV� %UDVLOx &(&25$� ������� 'LDJQRVWLFR� VRFLRHFRQyPLFR� GHO� &DXFD�� 6DQWD� )p GH�%RJRWD��&RORPELD������S��x &/$5.��5�+���6SHHFH��5�(�� ��������7KH�S+� WROHUDQFH�RI�DQDHURELF�GLJHVWLRQ��$GYDQFHG�ZDWHU�SROOXWLRQ�UHVHDUFK��,QW��&RQI���WK��SDJ��������������&RQVXOWDGR�HQ &$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�x &+$8;�� &�� 9(5*$5$�� 8�� ������� 2SWLPL]DFLyQ GH� OD� VHGLPHQWDFLyQ� GHO�VXESURGXFWR�PDQFKD��7UDEDMR�GH�JUDGR�HQ�HYDOXDFLyQ��8QLYHUVLGDG�GHO�&DXFD�x '5267(��5����������7KHRU\�DQG�3UDFWLFH�RI�ZDWHU�DQG ZDVWHZDWHU� WUHDWPHQW��(GLWRULDO�:LOH\�



��

x )$11,1��.�)����������³6WDUW�XS��RSHUDWLRQ��VWDELOLW\��DQG�FRQWURO´��HQ�$QDHURELF�GLJHVWLRQ� RI� ELRPDVV�� (GLWDGR� SRU� &K\QRZHWK�� '�� <� \� ,VDDFVRQ�� 5�� (OVHYLHU�DSSOLHG� VFLHQFH� /7'�� &RQVXOWDGR� HQ� &$0326�� (� �������� (O� SURFHVR� GH�GLJHVWLyQ�DQDHURELD��RE�FLW�
x +(51$1'(=��0XxR]�$XUHOLR��'HSXUDFLyQ�GH�$JXDV�UHVLGXDOHV��(G��3DUDQLQIR�6�$����HGLFLyQ��0DGULG��(VSDxD��x +,//�'�7���+ROPEHUJ��5�'����������/RQJ�FKDLQ�YRODWLOH�IDWW\�DFLG�UHODWLRQVKLS�LQ�DQDHURELF�GLJHVWLRQ�RI�VZLQH�ZDVWH� %LRORJLFDO�ZDVWHV��9RO������SDJ�����������&RQVXOWDGR�HQ�&$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�x +,//��'�7���&REE��6�$���%ROWH��-�3����������8VLQJ�9RODWLOH�IDWW\�DFLG�UHODWLRQVKLSV�WR�SUHGLFW�DQDHURELF�GLJHVWHU�IDLOXUH��7UDQVDFWLRQV�RI WKH�$6$(��9RO����������SDJ�����������&RQVXOWDGR�HQ�&$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�
x +�1�3�0DL�� +�7�'XRQJ�� 1�7�9LHW�� �������� 6XVWDLQDEOH� WUHDWPHQW� RI� WDSLRFD�SURFHVVLQJ�ZDVWHZDWHU� LQ�6RXWK�9LHWQDP��'HSW�� RI�(QYLURQPHQWDO�7HFKQRORJ\�DQG� %LRWHFKQRORJ\� 9DQ� /DQJ� 8QLYHUVLW\�� 9LHWQDP��::70�1HZVOHWWHU�� $VLDQ�,QVWLWXWH�RI�7HFKQRORJ\�9RO����$XJXVW�����
x +:8��&��6���'RQORQ��%���/HWWLQJD��*��������$FXWH�WR[LFLW\�RI�ROHDWH�WR�DFHWDWH�XWLOL]LQJ� PHWKDQRJHQV� LQ� PHVRSKLOLF� DQG� WKHUPRSKLOLF� DQDHURELF� VOXGJHV��(Q]\PH� DQG� 0LFURELDO� 7HFKQRORJ\�� 9RO�� ���� SDJ�� ��������� &RQVXOWDGR� HQ�&$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�
x ,'($0�� �,QVWLWXWR� GH� KLGURORJtD�� PHWHRURORJtD� \� HVWXGLRV� DPELHQWDOHV��� ������3URWRFRORV�SDUD�DQiOLVLV�GH�DJXD��7RPD�\�SUHVHUYDFLyQ�GH�PXHVWUDV��6DQWDIp�GH�%RJRWD��&RORPELD�x ,&$��(O�%LRJiV��&ROHFFLyQ�&DUWLOODV�$JURSHFXDULDV��%RJRWi�������x ,*$&� �,QVWLWXWR� *HRJUiILFR� $JXVWtQ� &RGD]]L��� ������ &DXFD�� &DUDFWHUtVWLFDV�JHRJUiILFDV��6DQWDIp�GH�%RJRWD��&RORPELD�



��

x ,=$�� -�� ��������&RQWURO� GHO� SURFHVR�DQDHURELR�� ,� &XUV� G¶HQJLQ\HULD� DPELHQWDO��8QLYHUVLWDW�GH�/OHLGD��/OHLGD��DEULO�GH�������&RQVXOWDGR�HQ�&$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�x .8*(/0$1�� ,�-��� &KLQ�� .�.�� �������� 7R[LFLW\� V\QHUJLVP DQG� DQWDJRQLVP� LQDQDHURELF�ZDVWH�WUHDWPHQW�SURFHVVHV��&RQVXOWDGR�HQ�&$0326��(���������,EtG�x .:21*�� 6�� )$1*��+�� $QDHURELF� GHJUDGDWLRQ� RI� FRUQVWDUFK� LQ�ZDVWHZDWHU� LQ�WZR�XSIORZ�UHDFWRUV��-RXUQDO�RI�HQYLURQPHQWDO�HQJLQHHULQJ��9RO������SJ���± ����$6&(��-DQXDU\�����x /$<��-�-�� /L��<�<���1RLNH��7����������,QIOXHQFHV�RI�S+�DQG�PRLVWXUH�FRQWHQW�RQ�WKH�PHWKDQH�SURGXFWLRQ� LQ� KLJK�VROLGV� VOXGJH�GLJHVWLRQ��:DWHU�5HVHDUFK�� YRO����� ������ SDJ��� ����������� &RQVXOWDGR� HQ�&$0326�� (� ��������(O� SURFHVR� GH�GLJHVWLyQ�DQDHURELD��RE�FLW�
x /(77,1*$��*���+8/6+2))��/�&����������&ULWHULRV�GH�GLVHxR�SDUD�VLVWHPDV�GH�WUDWDPLHQWR�8$6%��(MHPSORV�SUiFWLFRV�D�QLYHO�UHJLRQDO�\�QDFLRQDO��XQLYHUVLGDG�GHO� 9DOOH�� &9&�� 8QLYHUVLGDG� $JUtFROD� GHO� :DJHQLQJHQ�� &RQVXOWDGR� HQ�52'5,*8(=�9����������RE�FLW�
x 08/<$172��$GL� DQG� 7LWLUHVPL� �������� ,PSOHPHQWDWLRQ�2I�$QDHURELF�3URFHVV�2Q� :DVWHZDWHU� )URP� 7DSLRFD� 6WDUFK� ,QGXVWULHV�� ,QVWLWXWH� IRU� (QYLURQPHQWDO�7HFKQRORJ\�� $JHQF\� IRU� WKH� $VVHVVPHQW� DQG� $SSOLFDWLRQ� RI� 7HFKQRORJ\�%XLOGLQJ������3XVSLSWHN�6HUSRQJ��7DQJHUDQJ��,QGRQHVLD������
x 08f2=�9DOHUR��-�$���2UWL]�&DxDYDWH��-���9i]TXH]�0LQJXHOD��-��������7pFQLFD�\�DSOLFDFLRQHV� DJUtFRODV� GH� OD� ELRPHWDQL]DFLyQ�� 6HULH� 7pFQLFD� 0LQLVWHULR� GH�$JULFXOWXUD�3HVFD�\�$OLPHQWDFLyQ��0DGULG��&RQVXOWDGR�HQ�&$0326��(���������(O�SURFHVR�GH�GLJHVWLyQ�DQDHURELD��RE�FLW�x 12<2/$ $�� 7UDWDPLHQWR� DQDHURELR� GH� DJXDV� UHVLGXDOHV�� )RUR� ,QWHUQDFLRQDO��&RPSDUDFLyQ� GH� GRV� WHFQRORJtDV� HQ� $JXDV� UHVLGXDOHV� GRPpVWLFDV� SDUD�PXQLFLSDOLGDGHV��8QLYHUVLGDG�1DFLRQDO�GH�0HGHOOtQ��&RORPELD�����SS��������



��

x 3$9/267+$7,6� <� *,5$/'2�*20(=�� .LQHWLFV� RI� DQDHURELF� WUHDWPHQW��&RQVXOWDGR�HQ��.:21*��6��)$1*��+��RE�FLW�
x 5(9(/2��-&���������$FWDV�GHO�6HPLQDULR�DQXDO�GH�'HSXUDFLyQ�$QDHURELD�GH�$JXDV�5HVLGXDOHV��8QLYHUVLGDG�GH�9DOODGROLG��0DGULG��(VSDxD��&RQVXOWDGR�HQ�52'5,*8(=�9����������RE�FLW�
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