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)LJXUD���� 3ODQWDV�DFXiWLFDV�FRPXQHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�)LJXUD���² 7LSRV�GH�KXPHGDOHV�FRQVWUXLGRV��WtSLFDPHQWH�XVDGRV�SD UD�WUDWDPLHQWR�GH�DJXDV�UHVLGXDOHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�)LJXUD���² 6HFFLyQ�WUDQVYHUVDO�GH�XQ�VLVWHPD�GH�IOXMR�VXEVXSHUILFLDO BBBBBBBBBB�)LJXUD���� (VTXHPD�WtSLFR�GH�SODQWD�HPHUJHQWH BBBBBBBBBBBBBBBBBBBBBBBBBBB�)LJXUD���� (VWUXFWXUD�GH�VDOLGD�FRQ�FRQWURO�GH�QLYHO BBBBBBBBBBBBBBBBBBBBBBB��)LJXUD���� 3URFHVRV�GH�GHSXUDFLyQ�GH�ORV�KXPHGDOHV�DUWLILFLDOHV� BBBBBBBBBBBB��)LJXUD���² 5HQGLPLHQWRV�GH�UHPRFLyQ�WtSLFRV� BBBBBBBBBBBBBBBBBBBBBBBBBBBB��)LJXUD���² '%2� GH�HQWUDGD�FRQWUD�'%2� GH�VDOLGD�HQ�KXPHGDOHV�DUWLILFLDOHV� ��)LJXUD���² 6yOLGRV�VXVSHQGLGRV�D�OD�HQWUDGD�FRQWUD�VyOLGRV�VXVSHQGLGRV�D�OD�VDOLGD�HQ�KXPHGDOHV�DUWLILFLDOHV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��)LJXUD����² (QWUDGD�GH�DPRQLDFR�FRQWUD�VDOLGD�GH�DPRQLDFR�HQ�KXPHGDOHV�DUWLILFLDOHV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��)LJXUD����� (QWUDGD�GH�QLWUDWRV�FRQWUD�VDOLGD�GH�QLWUDWRV�HQ�KXPHGDOHV�DUWLILFLDOHV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��)LJXUD����² (QWUDGD�FRQWUD�VDOLGD�GH�IyVIRUR�HQ�KXPHGDOHV�DUWLILFLDOHV� BBBBBB��
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7DEOD���(VSHFLHV�HPHUJHQWHV�PiV�XWLOL]DGDV�HQ�GHSXUDFLyQ�GH�DJXDV�UHVLGXDOHV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��7DEOD���&RQWDPLQDQWHV�\�VXV�HI HFWRV�SRWHQFLDOHV BBBBBBBBBBBBBBBBBBBBBBBBB��7DEOD����3URSLHGDGHV�ItVLFDV�GHO�DJXD� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��7DEOD���&DUDFWHUtVWLFDV�WtSLFDV�GH�ORV�PHGLRV�SDUD�KXPHGDOHV�6)6 BBBBBBBBBB��7DEOD���&RQGXFWLYLGDG�WpUPLFD�GH�OR V�FRPSRQHQWHV�GH�XQ�KXPHGDO�6)6 BBBB��7DEOD���&RPSDUDFLyQ�GHO�UHQGLPLHQWR�GH�ORV�KXPHGDOHV�GH�6DQWHH���&DOLIRUQLD��((�88���FRQ�\�VLQ�YHJHWDFLyQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��7DEOD���2[tJHQR�GLVSRQLEOH�SRU�YHJHWDFLyQ�HPHUJHQWH GH�XQ�KXPHGDO� BBBBB��
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/RV�KXPHGDOHV�VRQ�iUHDV�TXH�VH�HQFXHQWUDQ�VDWXUDGDV�SRU�DJXDV�VXSHUILFLDOHV�R�VXEWHUUiQHDV� FRQ� XQD� IUHFXHQFLD� \� GXUDFLyQ� WDOHV�� TXH� VHDQ� VXILFLHQWHV� SDUD�PDQWHQHU� FRQGLFLRQHV� VDWXUDGDV�� 6XHO HQ� WHQHU� DJXDV� FRQ� SURIXQGLGDGHV�LQIHULRUHV� D� ��� FP� FRQ� SODQWDV� HPHUJHQWHV� FRPR�HVSDGDxDV�� FDUUL]RV� \� MXQFRV��9pDVH� )LJXUD� ���� /D� YHJHWDFLyQ� SURSRUFLRQD� VXSHUILFLHV� SDUD� OD� IRUPDFLyQ� GH�SHOtFXODV� EDFWHULDQDV�� IDFLOLWD� OD� ILOWUDFLy Q� \� OD� DGVRUFLyQ� GH� ORV� FRQVWLWX\HQWHV�GHO�DJXD�UHVLGXDO��SHUPLWH� OD�WUDQVIHUHQFLD�GH�R[tJHQR�D� OD�FROXPQD�GH�DJXD�\�FRQWUROD�HO�FUHFLPLHQWR�GH�DOJDV�DO�OLPLWDU�OD�SHQHWUDFLyQ�GH�OX]�VRODU�

)LJXUD�� � 3ODQWDV�DFXiWLFDV�FRPXQHV
/RV� KXPHGDOHV� WLHQHQ� WUHV� IXQFLRQHV� EiVLFDV� TXH� ORV� KDFHQ� WHQHU� XQ� DWUDFWLYR�SRWHQFLDO�SDUD�HO�WUDWDPLHQWR�GH�DJXDV�UHVLGXDOHV��VRQ�HVWDV�
x )LMDU� ItVLFDPHQWH� ORV� FRQWDPLQDQWHV� HQ� OD� VXSHUILFLH� GHO� VXHOR� \� OD�PDWHULD�RUJiQLFD�x 8WLOL]DU� \� WUDQVIRUPDU� ORV� HOHPHQWRV� SRU� LQWHUPHGLR� GH� ORV�PLFURRUJDQLVPRV�
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x /RJUDU�QLYHOHV�GH�WUDWDPLHQWR�FRQVLVWHQWHV�FRQ�XQ�EDMR�FRQVXPR�GH�HQHUJtD�\�EDMR�PDQWHQLPLHQWR�
([LVWHQ� GRV� WLSRV� GH� VLVWHPDV� GH� KXPHGDOHV� DUWLILFLDOHV� GHVDUUROODGRV� SDUD� HO�WUDWDPLHQWR�GH�DJXD�UHVLGXDO� �9pDVH� )LJXUD� ����6LVWHPDV�D�)OXMR�/LEUH� �):6��\�6LVWHPDV� GH� )OXMR� 6XEVXSHUILFLDO� �6)6��� (Q� ORV� FDVRV� HQ� TXH� VH� HPSOHDQ� SDUD�SURSRUFLRQDU� WUDWDPLHQWR� VHFXQGDULR� R� DYDQ]DGR�� ORV� VLVWHPDV� ):6� VXHOHQ�FRQVLVWLU� HQ�EDOVDV�R�FDQDOHV�SDUDOHORV� FRQ� OD�VXSHUILFLH�GHO�DJXD�H[SXHVWD�D� OD�DWPyVIHUD� \� HO� IRQGR� FRQVWLWXLGR� SRU� VXHOR� UHODWLYDPHQWH� LPSHUPHDEOH� R� FRQ�XQD� EDUUHUD� VXEVXSHUILFLDO�� YHJHWDFLyQ� HPHUJHQWH�� \� QLYHOHV� GH� DJXD� SRFR�SURIXQGRV������D�����P��

)LJXUD� � ² 7LSRV� GH� KXPHGDOHV� FRQVWUXLGRV�� WtSLFDPHQWH� XVDGRV� SDUD�WUDWDPLHQWR�GH�DJXDV�UHVLGXDOHV
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$� ORV� VLVWHPDV� ):6� QRUPDOPHQWH� VH� OHV� DSOLFD� DJXD� UHVLGXDO� SUHWUDWDGD� HQ�IRUPD� FRQWLQXD�\� HO� WUDWDPLHQWR� VH�SURGXFH�GXUDQWH� OD� FLUFXODFLyQ�GHO� DJXD� D�WUDYpV�GH� ORV� WDOORV�\� �UDtFHV�GH�OD�YHJHWDFLyQ�HPHUJHQWH��/RV�VLVWHPDV�GH�IOXMR�OLEUH�WDPELpQ�VH�SXHGHQ�GLVHxDU�FRQ�HO�REMHWLYR�GH�FUHDU��QXHYRV�KiELWDWV�SDUD�OD�IDXQD�\�IORUD�R�SDUD�PHMRUDU�ODV�FRQGLFLRQHV�GH�KXPHGDOHV�QDWXUDOHV�SUy[LPRV��(VWD�FODVH�GH VLVWHPDV�VXHOH�LQFOXLU�FRPELQDFLRQHV�GH�HVSDFLRV�DELHUWRV�\�]RQDV�YHJHWDGDV� H� LVORWHV� FRQ� OD� YHJHWDFLyQ� DGHFXDGD�SDUD� SURSRUFLRQDU�KiELWDWV� GH�FUtD�SDUD�DYHV�DFXiWLFDV��/RV�VLVWHPDV�GH�IOXMR�VXEVXSHUILFLDO�VH�GLVHxDQ�FRQ�HO�REMHWR� GH� SURSRUFLRQDU� WUDWDPLH QWR� VHFXQGDULR� R� DYDQ]DGR� \� FRQVLVWHQ� � HQ�FDQDOHV�R�]DQMDV�H[FDYDGRV�\�UHOOHQRV�GH�PDWHULDO�JUDQXODU��JHQHUDOPHQWH�JUDYD�HQ� GRQGH� HO� QLYHO� GH� DJXD� VH�PDQWLHQH� SRU� GHEDMR� GH� OD� VXSHUILFLH� GH� JUDYD���9pDVH� )LJXUD� � ��� /DV�PLVPDV� HVSHFLHV� YHJHWDOHV� VH� XVDQ� HQ� ORV� GRV� WLSRV� GH�KXPHGDOHV�DUWLILFLDOHV��

)LJXUD�� ² 6HFFLyQ�WUDQVYHUVDO�GH�XQ�VLVWHPD�GH�IOXMR�VXEVXSHUILFLDO
(O�FRQFHSWR�GH�6)6�WLHQH�YDUtDV�YHQWDMDV��([LVWH�OD�FUHHQFLD�GH� TXH�ODV�UHDFFLRQHV�ELROyJLFDV�HQ�DPERV�WLSRV�GH�KXPHGDOHV�VH�GHEHQ�DO�FUHFLPLHQWR�GH�RUJDQLVPRV��(O�OHFKR�GH�JUDYD�WHQGUi�PD\RUHV�WDVDV�GH�UHDFFLyQ�\��SRU�OR�WDQWR�SXHGH�WHQHU�XQ� iUHD� PHQRU�� &RPR� HO� QLYHO� GHO� DJXD� HVWi� SRU� GHEDMR� GH� OD� VXSHUILFLH� GHO�PHGLR JUDQXODU� QR� HVWi� H[SXHVWR�� FRQ� OR�TXH� VH� HYLWDQ�SRVLEOHV�SUREOHPDV�GH�
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PRVTXLWRV�TXH�SXHGHQ�OOHJDU�D�SUHVHQWDUVH�HQ�VLVWHPDV�GH�IOXMR�OLEUH�HQ�DOJXQRV�OXJDUHV�� 7DPSRFR� VH� SUHVHQWDQ� LQFRQYHQLHQWHV� FRQ� HO� DFFHVR� GH� S~EOLFR�� DVt�FRPR�VH�HYLWDQ�SUREOHPDV�HQ�FO LPDV� IUtRV��\D�TXH�HVWD� FDSD�SUHVWD�XQD�PD\RU�SURWHFFLyQ�WpUPLFD�
$XQTXH�HO� iUHD� UHTXHULGD� VHD�PHQRU�TXH� OD�GH�XQ� VLVWHPD�):6�� OD�YLDELOLGDG�HFRQyPLFD� GHO� VLVWHPD� GHSHQGHUi� GHO� FRVWH� GH� FRQVHJXLU� \� SRQHU� HO�PDWHULDO�JUDQXODU�HQ�HO�OHFKR��
(V� LPSUREDEOH�TXH�XQ�VLVWHPD�6)6�VHD�FRPSHWLWLYR�GHVGH�HO�SXQWR�GH�YLVWD�GH�FRVWRV�� IUHQWH� D� XQR� ):6� SDUD� SHTXHxDV� FRPXQLGDGHV� \� FDXGDOHV�� SHUR� HVWR�VLHPSUH�GHSHQGHUi�GH�ORV�FRVWRV�GH�OD�WLHUUD��HO�WLSR�GH�LPSHUPHDELOL]DFLyQ�TXH�VH�UHTXLHUD�\�HO�WLSR�\�GLVSRQLELOLGDG�GHO PDWHULDO�JUDQXODU�HPSOHDGR�
$GHPiV� GH� ODV� DJXDV� UHVLGXDOHV�PXQLFLSDOHV�� ORV� KXPHGDOHV� FRQVWUXLGRV� KDQ�VLGR�XVDGRV�SDUD�XQD�YDULHGDG�GH� LQGXVWULDV��HVFRUUHQWtD�GH�DJXDV�DJUtFRODV�\�GH� OOXYLDV�� OL[LYLDGRV� GH� YHUWHGHURV�� UHERVH� GH� DOFDQWDULOODGRV� FRPELQDGRV ��GUHQDMH� GH�PLQDV� \� DJXDV� UHVLGXDOHV� GRPpVWLFDV� HQ� SHTXHxRV� KXPHGDOHV� WUDV�WDQTXHV�VpSWLFRV�FRQYHQFLRQDOHV�
(Q�FXDQWR�DO�UHQGLPLHQWR�GH�ORV�KXPHGDOHV��VH�SXHGH�GHFLU�TXH�SXHGHQ�WUDWDU�FRQ�HILFLHQFLD�QLYHOHV�DOWRV�GH�'%2��66�\�QLWUyJHQR��UHQGLPLHQWRV�VXSH ULRUHV�DO�������DVt�FRPR�QLYHOHV�VLJQLILFDWLYRV�GH�PHWDOHV��WUD]DV�RUJiQLFDV�\�SDWyJHQRV��1R� RFXUUH� OR� PLVPR� FRQ� OD� HOLPLQDFLyQ� GH� IyVIRUR� TXH� HV� PtQLPD� HQ� HVWRV�VLVWHPDV��(O�UHQGLPLHQWR�GH�ORV�KXPHGDOHV�VH�YHUi�FRQ�PiV�GHWDOOH�HQ�HO�FDStWXOR���
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/RV�KXPHGDOHV�FRQVWUXLGRV� FRQVLVWHQ�HQ�HO�GLVHxR�FRUUHFWR�GH�XQD�FXEHWD�TXH�FRQWLHQH�DJXD��VXEVWUDWR��\�OD�PD\RUtD�QRUPDOPHQWH��SODQWDV�HPHUJHQWHV��(VWRV�FRPSRQHQWHV� SXHGHQ� PDQLSXODUVH� FRQVWUX\HQGR� XQ� KXPHGDO�� 2W URV�FRPSRQHQWHV� LPSRUWDQWHV� GH� ORV� KXPHGDOHV�� FRPR� ODV� FRPXQLGDGHV� GH�PLFURRUJDQLVPRV�\�ORV�LQYHUWHEUDGRV�DFXiWLFRV��VH�GHVDUUROODQ�QDWXUDOPHQWH�
��� (/�$*8$
(V�SUREDEOH�TXH�VH�IRUPHQ�KXPHGDOHV�HQ�GRQGH�VH�DFXPXOH�XQD�SHTXHxD�FDSD�GH�DJXD� � VREUH� OD� VXSHUILF LH�GHO� WHUUHQR�\�GRQGH�H[LVWD�XQD�FDSD�GHO�VXEVXHOR�UHODWLYDPHQWH�LPSHUPHDEOH�TXH��SUHYHQJD�OD�ILOWUDFLyQ�GHO�DJXD��HQ�HO�VXEVXHOR��eVWDV�FRQGLFLRQHV�SXHGHQ�FUHDUVH�SDUD�FRQVWUXLU�XQ�KXPHGDO�FDVL�HQ�FXDOTXLHU�SDUWH��PRGLILFDQGR� OD� VXSHUILFLH�GHO� WHUUHQR�SD UD�TXH�SXHGD�UHFROHFWDU�DJXD�\�VHOODQGR�OD�FXEHWD�SDUD�UHWHQHU�HO�DJXD��
/D�KLGURORJtD�HV�HO�IDFWRU�GH�GLVHxR�PiV�LPSRUWDQWH�HQ�XQ�KXPHGDO�FRQVWUXLGR�SRUTXH�UH~QH�WRGDV�ODV�IXQFLRQHV�GHO�KXPHGDO�\�SRUTXH�HV�D�PHQXGR�HO�IDFWRU�SULPDULR� HQ� HO� p[LWR� R� IUDFDV R� GHO� KXPHGDO�� 0LHQWUDV� OD� KLGURORJtD� GH� XQ�KXPHGDO�FRQVWUXLGR�QR�HV�PX\�GLIHUHQWH�TXH�OD�GH�RWUDV�DJXDV�VXSHUILFLDOHV��\�FHUFDQDV�D�VXSHUILFLH��GLILHUH�HQ�DVSHFWRV�LPSRUWDQWHV��
x 3HTXHxRV�FDPELRV�HQ�OD�KLGURORJtD�SXHGHQ�WHQHU�HIHFWRV�LPSRUWDQWHV�HQ�XQ�KXPHGDO�\�HQ�OD�HIHFWLYLGDG�GHO�WUDWDPLHQWR�x 'HELGR�DO�iUHD�VXSHUILFLDO�GHO�DJXD�\�VX�SRFD�SURIXQGLGDG��HO�VLVWHPD�DFW~D�UHFtSURFD� \� IXHUWHPHQWH� FRQ� OD� DWPyVIHUD� D� WUDYpV� GH� OD� OOXYLD� \� OD�
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HYDSRWUDQVSLUDFLyQ� �OD� SpUGLGD� FRPELQDGD� GH� DJXD� SRU� HYDSRUDFLyQ� GH� ODVXSHUILFLH�GH�DJXD�\�SpUGLGD�D�WUDYpV�GH�OD�WUDQVSLUDFLyQ�GH�ODV�SODQWDV��x /D� GHQVLGDG� GH� OD� YHJHWDFLyQ� HQ� XQ� KXPHGDO� DIHFWD� IXHUWHPHQWH� VX�KLGURORJtD�� SULPHUR�� REVWUX\HQGR� FDPLQRV� GH� IOXMR� VLHQGR� VLQXRVR� HO�PRYLPLHQWR�GHO�DJXD�D�WUDYpV�GH�OD�UHG�GH�WDOOR V��KRMDV��UDtFHV��\�UL]RPDV�\��VHJXQGR��EORTXHDQGR�OD�H[SRVLFLyQ�DO�YLHQWR�\�DO�VRO�
��� 68%675$726��6(',0(1726�<�5(6726�'(�9(*(7$&,Ð1
/RV�VXEVWUDWRV�HQ�ORV�KXPHGDOHV�FRQVWUXLGRV�LQFOX\HQ�VXHOR��DUHQD��JUDYD��URFD��\�PDWHULDOHV�RUJiQLFRV�FRPR�HO�FRPSRVW���6H GLPHQWRV�\�UHVWRV�GH�YHJHWDFLyQ�VH�DFXPXODQ� HQ� HO� KXPHGDO� GHELGR� D� OD� EDMD� YHORFLGDG� GHO� DJXD� \� D� OD� DOWD�SURGXFWLYLGDG�WtSLFD�GH�HVWRV�VLVWHPDV��(O�VXEVWUDWR��VHGLPHQWRV��\�ORV�UHVWRV�GH�YHJHWDFLyQ�VRQ�LPSRUWDQWHV�SRU�YDULDV�UD]RQHV��
x 6RSRUWDQ�D�PXFKRV�GH�ORV�RUJDQLVPRV�YLYLHQWHV�HQ�HO�KXPHGDO�x /D�SHUPHDELOLGDG�GHO� VXEVWUDWR�DIHFWD�HO�PRYLPLHQWR�GHO�DJXD�D� WUDYpV�GHO�KXPHGDO�x 0XFKDV� WUDQVIRUPDFLRQHV� TXtPLFDV� \� ELROyJLFDV� �VREUH� WRGR� PLFURELDQDV��WLHQHQ�OXJDU�GHQWUR�GHO�VXEVWUDWR��x (O�VXEVWUDWR�SURSRUFLRQD DOPDFHQDPLHQWR�SDUD�PXFKRV�FRQWDPLQDQWHV�x /D� DFXPXODFLyQ� GH� UHVWRV� GH� YHJHWDFLyQ� DXPHQWD� OD� FDQWLGDG� GH� PDWHULD�RUJiQLFD� HQ� HO� KXPHGDO�� /D� PDWHULD� RUJiQLFD� GD� OXJDU� DO� LQWHUFDPELR� GH�PDWHULD��OD�ILMDFLyQ�GH�PLFURRUJDQLVPRV��\�HV�XQD�IXHQWH�GH�FDUERQR��TXH HV�OD� IXHQWH� GH� HQHUJtD� SDUD� DOJXQDV� GH� ODV� PiV� LPSRUWDQWHV� UHDFFLRQHV�ELROyJLFDV�HQ�HO�KXPHGDO��
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/DV� FDUDFWHUtVWLFDV� ItVLFDV� \� TXtPLFDV� GHO� VXHOR� \� RWURV� VXEVWUDWRV� VH� DOWHUDQ�FXDQGR� VH� LQXQGDQ�� (Q� XQ� VXEVWUDWR� VDWXUDGR�� HO� DJXD� UHHPSOD]D� ORV� JDVHV�DWPRVIpULFRV� HQ� ORV� SRURV� \� HO� PHWDEROLVPR� PLFURELDQR� FRQVXPH� HO� R[tJHQR�GLVSRQLEOH� \� DXQTXH� VH� SUHVHQWD� GLOXFLyQ� GH� R[tJHQR� GH� OD� DWPyVIHUD�� SXHGH�GDUVH�OXJDU�D�OD�IRUPDFLyQ�GH�XQ�VXEVWUDWR�DQy[LFR��OR�FXDO�VHUi�LPSRUWDQWH�SDUD�OD�UHPRFLyQ�GH�FRQWDPLQDQWHV�FR PR�HO�QLWUyJHQR�\�PHWDOHV�
��� 9(*(7$&,Ð1
(O�PD\RU�EHQHILFLR�GH�ODV�SODQWDV�HV�OD�WUDQVIHUHQFLD�GH�R[tJHQR�D�OD�]RQD�GH�OD�UDt]�� 6X�SUHVHQFLD� ItVLFD� HQ� HO� VLVWHPD� �ORV� WDOORV�� UDtFHV��\� UL]RPDV��SHUPLWH� OD�SHQHWUDFLyQ�D�OD�WLHUUD�R�PHGLR�GH�DSR\R�\�WUDQVSRUW D�HO�R[tJHQR�GH�PDQHUD�PiV�SURIXQGD��GH�OR�TXH�OOHJDUtD�QDWXUDOPHQWH�D�WUDYpV�GH�OD�VROD�GLIXVLyQ���/R�PiV�LPSRUWDQWH�HQ�ORV�KXPHGDOHV�):6�HV�TXH�ODV�SRUFLRQHV�VXPHUJLGDV�GH�ODV�KRMDV�\�WDOORV�PXHUWRV�VH�GHJUDGDQ�\�VH�FRQYLHUWHQ�HQ�OR�TXH�KHPRV�OODPDGR�UHV WRV�GH�YHJHWDFLyQ�� TXH� VLUYHQ� FRPR� VXEVWUDWR� SDUD� HO� FUHFLPLHQWR� GH� OD� SHOtFXOD�PLFURELDQD�ILMD�TXH�HV�OD�UHVSRQVDEOH�GH�JUDQ�SDUWH�GHO�WUDWDPLHQWR�TXH�RFXUUH��
/DV� SODQWDV� HPHUJHQWHV� FRQWULEX\HQ� DO� WUDWDPLHQWR� GHO� DJXD� UHVLGXDO� \�HVFRUUHQWtD�GH�YDUtDV�PDQHUDV�
x (VWDELOL]DQ�HO�VXEVWUDWR�\�OLPLWDQ�OD�FDQDOL]DFLyQ�GHO�IOXMR��x 'DQ� OXJDU� D� YHORFLGDGHV� GH� DJXD� EDMDV� \� SHUPLWHQ� TXH� ORV� PDWHULDOHV�VXVSHQGLGRV�VH�GHSRVLWHQ�x 7RPDQ� HO� FDUERQR�� QXWULHQWHV��\� HOHPHQWRV�GH� WUD]D�\� ORV� LQFRUSRUDQ�D� ORV�WHMLGRV�GH�OD�SODQWD�x 7UDQVILHUHQ�JDVHV�HQWUH�OD�DWPyVIHUD�\�ORV�VHGLPHQWRV�
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x (O� HVFDSH�GH� R[tJHQR�GHVGH� ODV� HVWUXFWXUDV� VXEVXSHUILFLDOHV� GH� ODV�SODQWDV��R[LJHQD�RWURV�HVSDFLRV�GHQWUR�GHO�VXEVWUDWR�x (O� WDOOR� \� ORV� VLVWHPDV� GH� OD� UDt]� GDQ� OXJDU� D� VLWLRV� SDUD� OD� ILMDFLyQ� GH�PLFURRUJDQLVPRV�x &XDQGR�VH�PXHUHQ�\�VH�GHWHULRUDQ�GDQ�OXJDU�D�UHVWRV�GH�YHJHWDFLyQ�

)LJXUD�� � (VTXHPD�WtSLFR�GH�SODQWD�HPHUJHQWH
/DV�SODQWDV�HPHUJHQWHV�TXH�IUHFXHQWHPHQWH�VH�HQFXHQWUDQ�HQ�OD�PD\RUtD�GH�ORV�KXPHGDOHV�SDUD�DJXDV�UH VLGXDOHV�LQFOX\HQ�HVSDGDxDV��FDUUL]RV��MXQFRV��\�MXQFRV�GH� ODJXQD�� /RV� MXQFRV�GH� ODJXQD�\� ODV� HVSDGDxDV� R�XQD� FRPELQDFLyQ�GH�HVWDV�GRV�HVSHFLHV��VRQ�ODV�GRPLQDQWHV�HQ�OD�PD\RUtD�GH�ORV�KXPHGDOHV�DUWLILFLDOHV�HQ�ORV�(VWDGRV�8QLGRV��7DPELpQ�H[LVWHQ�DOJXQRV�V LVWHPDV�FRQ�FDUUL]RV��VLHQGR�HVWD�
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HVSHFLH�OD�GRPLQDQWH�HQ�ORV�KXPHGDOHV�DUWLILFLDOHV�HXURSHRV��&XDQGR�VH�GLVHxDQ�VLVWHPDV�TXH�HVSHFtILFDPHQWH�EXVFDQ�XQ�LQFUHPHQWR�HQ�ORV�YDORUHV�GHO�KiELWDW��DGHPiV�GH�FRQVHJXLU�HO�WUDWDPLHQWR�GHO�DJXD�UHVLGXDO��XVXDOPHQWH� LQFOX\HQ�XQD�JUDQ�YDULHGDG�GH�SODQWDV��HVSHFLDOPHQWH�SDUD�SURSRUFLRQDU�DOLPHQWDFLyQ�\�QLGR�D�ODV�DYHV�\�RWUDV�IRUPDV�GH�YLGD�DFXiWLFD�
����� 7\SKD�

/D�(VSDGDxD�HV�XELFXD�HQ�GLVWULEXFLyQ�� UREXVWD��FDSD]�GH�FUHFHU�EDMR�GLYHUVDV�FRQGLFLRQHV�PHGLRDPELHQWDOHV��\�V H�SURSDJD�IiFLOPHQWH��SRU� OR�TXH�UHSUHVHQWD�XQD� HVSHFLH� GH� SODQWD� LGHDO� SDUD� XQ� KXPHGDO� DUWLILFLDO�� 7DPELpQ� HV� FDSD]� GH�SURGXFLU�XQD�ELRPDVD�DQXDO�JUDQGH�\�WLHQH�XQ�SRWHQFLDO�SHTXHxR�GH�UHPRFLyQ�GH�1�\�3�SRU�OD�YtD�GH�OD�SRGD�\�FRVHFKD��/RV�UL]RPDV�GH�(VSD GDxD�SODQWDGRV�D�LQWHUYDORV� GH� DSUR[LPDGDPHQWH� ���P�SXHGHQ�SURGXFLU� XQD� FXELHUWD� GHQVD� HQ�
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PHQRV�GH�XQ�DxR��7LHQH�XQD�UHODWLYDPHQWH�EDMD�SHQHWUDFLyQ�HQ�JUDYD� |���P�SRU�OR�TXH�QR�HV�UHFRPHQGDEOH�SDUD�VLVWHPDV�6)6��
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����� 6FLUSXV
6RQ� GH� OD� IDPLOLD� GH� ODV�FLSHUiFHDV�� VRQ� SHUHQQHV� \�FUHFHQ� HQ� JUXSRV�� 6RQ�SODQWDV� XELFXDV� TXH� FUHFHQ�HQ� XQ� UDQJR� GLYHUVR� GH�DJXDV� LQWHULRUHV� \� FRVWHUDV��SDQWDQRV� VDOREUHV� � \�KXPHGDOHV�� /RV� MXQFRV� VRQ�FDSDFHV� GH� FUHFHU� ELHQ� HQ�DJXD�GHVGH���FP�D���P�GH�SURIXQGLGDG��/DV�WHPSHUDWXUDV�GH VHDEOHV�VRQ��������&��6H�HQFXHQWUDQ�MXQFRV�FUHFLHQGR�HQ�XQ�S+�GH���D����/D�PD\RUtD�GH�ODV�HVSHFLHV�WLHQHQ� XQ� FUHFLPLHQWR� PRGHUDGR� \� SXHGHQ� ORJUDU� XQ� EXHQ� FXEULPLHQWR� HQ�DOUHGHGRU� GH� XQ� DxR� FRQ� VHSDUDFLRQHV� GH� |����P��$OJXQDV� YDULHGDGHV� FUHFHQ�PiV� UiSLGR�\� SXHGHQ� FXEULU� HQ�XQ�DxR�FRQ�XQ�HVSDFLDPLHQWR�DOJR�PHQRU� �GH�HQWUH� ���� \� ����P��� 3HQHWUD� HQ� JUDYD� DSUR[LPDGDPHQWH� |���P�SRU� OR� TXH� VRQ�PX\� XVDGDV� HQ� KXPHGDOHV� 6)6�� ([LVWHQ� PXFKDV� YDULHGDGHV� GH� 6FLUSXV�� $�FRQWLQXDFLyQ� VH� SXHGHQ� YHU� IRWRJUDItDV� \� HVTXHPDV� GH� DOJXQDV� GH� ODV� PiV�XVDGDV�HQ�KXPHGDOHV�
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����� 3KUDJPLWHV
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6RQ�DQXDOHV�\�DOWRV�FRQ�XQ�UL]RPD�SHUHQQH�H[WHQVR��/RJUDQ� XQ� PX\� EXHQ� FXEULPLHQWR� HQ� XQ� DxR� FRQ�VHSDUDFLyQ� GH� ���� P�� (Q� (XURSD� 6H� KDQ� XVDGR�FDUUL]RV�\�KDQ�VLGR� ODV�SODQWDV�DFXiWLFDV�HPHUJHQWHV�PiV� H[WHQGLGDV�� /RV� VLVWHPDV� TXH� XWLOL]DQ� FDUUL]RV�SXHGHQ�VHU�PiV�HILFDFHV�HQ�OD�WUDQVIHUHQFLD� GH� R[tJHQR�SRUTXH� ORV� UL]RPDV�SHQHWUDQ�YHUWLFDOPHQWH�� \� PiV�SURIXQGDPHQWH� TXH� ORV� GH� ODV� HVSDGDxDV�� DXQTXH�PHQRV� TXH� ORV� MXQFRV� |���P�� 6RQ� PX\� XVDGRV� SDUD�KXPHGDOHV� DUWLILFLDOHV� SRUTXH� SUHVHQWDQ� OD� YHQWDMD� GH�TXH�WLHQHQ�XQ�EDMR�YDORU�DOLPHQWLFLR�\��SRU�WDQWR��QR�VH�YHQ�DWDFDGDV�SRU�DQLPDOHV�FRPR�RWURV�WLSRV�GH�SODQWDV��

(Q� OD� 7DEOD� � VH� SURSRUFLRQD� LQIRUPDFLyQ� VREUH� DOJXQRV� GH� ORV� UHTXLVLWRV�PHGLRDPELHQWDOHV�GH�DOJXQDV�GH�HVWDV�SODQWDV�
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7DEOD� � (VSHFLHV� HPHUJHQWHV� PiV� XWLOL]DGDV� HQ� GHSXUDFLyQ� GH� DJXDV�UHVLGXDOHV�
7HPSHUDWXUD��q&)DPLOLD 1RPEUH�ODWLQR 1RPEUHV�FRPXQHV�PiV�XVXDOHV

'HVHDEOH *HUPLQDFLyQ�GH�ODV�VHPLOODV
0i[LPD�VDOLQLGDG�WROHUDEOH��SSW

5DQJR�HIHFWLYR�GH�S+
&LSHUiFHDV &DUH[�VS�(OHRFKDULV�VS�6FLUSXV�ODFXVWULV�/��
�

��-XQFR� GH�ODJXQD

�����
����� ��

�����
���

*UDPtQHDV *O\FHULD� IOXLWDQV� �/���5��%U�3KUDJPLWHV� DXVWUDOLV��&DY�� 7ULQ�� H[�6WHXGHO��
�

+LHUED� GHO�PDQi&DUUL]R ����� ����� �� ���
,ULGiFHDV ,ULV�SVHXGDFRUXV�/� /LULR�DPDULOOR��HVSDGDxD�ILQD-XQFiFHDV -XQFXV�VS� -XQFRV ����� �� �����7LIiFHDV 7K\SKD�VS��
�� (QHDV��DQHDV��HVSDGDxDV�

����� ����� �� ����

(*)Especie más utilizada entre todas

��� 0,&5225*$1,6026
8QD� FDUDFWHUtVWLFD� IXQGDPHQWDO� GH� ORV� KXPHGDOHV� HV� TXH� VXV� IXQFLRQHV� VRQ�SULQFLSDOPHQWH� UHJXODGDV� SRU� ORV� PLFURRUJDQLVPRV� \� VX� PHWDEROLVPR�� /RV�PLFURRUJDQLVPRV� LQFOX\HQ� EDFWHULDV�� OHYDGXUDV�� KRQJRV�� \� SURWR]RDULRV�� /D�ELRPDVD� PLFURELDQD� FRQVXPH� JUDQ� SDUWH� GHO� FDUERQR� RUJiQLFR� \� PXFKRV�QXWULHQWHV��
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/D�DFWLYLGDG�PLFURELDQD��
x 7UDQVIRUPD� XQ� JUDQ� Q~PHUR� GH� VXVWDQFLDV� RUJiQLFDV� H� LQRUJiQLFDV� HQ�VXVWDQFLDV�LQRFXDV�R�LQVROXEOHV��x $OWHUD� ODV� FRQGLFLRQHV� GH� SRWHQFLDO� UHGR[� GHO� VXEVWUDWR� \� DVt� DIHFWD� OD�FDSDFLGDG�GH�SURFHVR�GHO�KXPHGDO��x (VWi�LQYROXFUDGD�HQ�HO�UHFLFODMH�GH�QXWULHQWHV��
$OJXQDV� WUDQVIRUPDFLRQHV� PLFURELDQDV� VRQ� DHUyELFDV� �HV� GHFLU�� UHTXLHUHQ�R[tJHQR� OLEUH�� PLHQWUDV� RWUDV� VRQ� DQDHUyELFDV� �WLHQHQ� OXJDU� HQ� DXVHQFLD� GH�R[tJHQR� OLEUH��� 0XFKDV� HVSHFLHV� EDFWHULDQDV� VRQ� IDFXOWDWLYDV�� HV� GHFLU�� VRQ�FDSDFHV�GH� IXQFLRQDU�EDMR�FRQGLFLRQHV�DHUyELFDV�\� �DQDHUyELFDV�HQ�UHVSXHVWD�D�ORV�FDPELRV�HQ�ODV�FRQGLFLRQHV�PHGLRDPELHQWDOHV��
/DV�SREODFLRQHV�PLFURELDQDV�VH�DMXVWDQ�D�ORV�FDPELRV�HQ�HO� DJXD�TXH�OHV�OOHJD�\�VH�SXHGHQ�H[WHQGHU�UiSLGDPHQWH�FXDQGR�VH�WLHQH�OD�VXILFLHQWH�HQHUJtD��&XDQGR�ODV� FRQGLFLRQHV� PHGLRDPELHQWDOHV� QR� VRQ� FRQYHQLHQWHV�� PXFKRV�PLFURRUJDQLVPRV�VH�LQDFWLYDQ�\�SXHGH�SHUPDQHFHU�LQDFWLYRV�GXUDQWH�DxRV�
/D� FRPXQLGDG�PLFURELDQD GH�XQ�KXPHGDO� FRQVWUXLGR�SXHGH� VHU� DIHFWDGD�SRU�VXVWDQFLDV�Wy[LFDV��FRPR�SHVWLFLGDV�\�PHWDOHV�SHVDGRV��\��GHEH�WHQHUVH�FXLGDGR�SDUD� SUHYHQLU� TXH� WDOHV� VXVWDQFLDV� VH� LQWURGX]FDQ� HQ� ODV� FDGHQDV� WUyILFDV� HQ�FRQFHQWUDFLRQHV�SHUMXGLFLDOHV��
��� $1,0$/(6



0iVWHU�HQ�,QJHQLHUtD�\�*HVWLyQ�$PELHQWDO�,&7�83&

��

/RV� KXPHGDOHV� FRQVWUXLGRV� SURYHHQ� XQ� KiELWDW� SDUD� XQD� ULFD� GLYHUVLGDG� GH�LQYHUWHEUDGRV�\�YHUWHEUDGRV��
/RV� DQLPDOHV� LQYHUWHEUDGRV�� FRPR� LQVHFWRV� \� JXVDQRV�� FRQWULEX\HQ� DO� SURFHVR�GH� WUDWDPLHQWR� IUDJPHQWDQGR� HO� GHWULWXV� � DO� FRQVXPLU� PDWHULD� RUJiQLFD�� /DV�ODUYDV�GH PXFKRV� LQVHFWRV� VRQ�DFXiWLFDV�\� FRQVXPHQ� FDQWLGDGHV� VLJQLILFDWLYDV�GH�PDWHULD�GXUDQWH�VXV�IDVHV�ODUYDOHV��/RV�LQYHUWHEUDGRV�WDPELpQ�WLHQHQ�YDULRV�SDSHOHV� HFROyJLFRV�� SRU� HMHPSOR�� ODV� QLQIDV� GH� OD� OLEpOXOD� VRQ� UDSDFHV�LPSRUWDQWHV�GH�ODUYDV�GH�PRVTXLWR��
$XQTXH� ORV� LQYHUWHEUDGRV� VRQ� ORV� DQLPDOHV� PiV� LPSRUWDQWHV� HQ� FXDQWR� D� OD�PHMRUD�GH�OD�FDOLGDG�GHO�DJXD��ORV�KXPHGDOHV�FRQVWUXLGRV�WDPELpQ�DWUDHQ�D�XQD�JUDQ�YDULHGDG�GH�DQILELRV��WRUWXJDV�\�PDPtIHURV��
/RV�KXPHGDOHV�FRQVWUXLGRV�DWUDHQ�YDULHGDG�GH�SiMDURV��L QFOXVR�SDWRV�VLOYHVWUHV��
��� 5($/&(�'(�/$�(67e7,&$�<�3$,6$-(
$XQTXH� ORV� KXPHGDOHV� VRQ� SULQFLSDOPHQWH� VLVWHPDV� GH� WUDWDPLHQWR��SURSRUFLRQDQ� EHQHILFLRV� LQWDQJLEOHV� DXPHQWDQGR� OD� HVWpWLFD� GHO� VLWLR� \�UHIRU]DQGR� HO� SDLVDMH�� 9LVXDOPHQWH�� ORV� KXPHGDOHV� VRQ� DPELHQ WHV�H[WUDRUGLQDULDPHQWH� ULFRV�� ,QWURGXFLHQGR� HO� HOHPHQWR� DJXD� DO� SDLVDMH�� HO�KXPHGDO� FRQVWUXLGR�� WDQWR� FRPR� HO� QDWXUDO�� DJUHJD� GLYHUVLGDG� DO� SDLVDMH��3XHGHQ� FRQVWUXLUVH�KXPHGDOHV� DUWLILFLDOHV� VLJXLHQGR� ODV� IRUPDV�TXH� WLHQHQ� ORV�FRQWRUQRV�QDWXUDOHV�GHO�VLWL R��KDVWD�HO�SXQWR�GH�TXH�DOJXQRV�KXPHGDOHV�SDUD�HO�WUDWDPLHQWR� GH� DJXD� VRQ� LQGLVWLQJXLEOHV�� D� VLPSOH� YLVWD�� GH� ORV� KXPHGDOHV�QDWXUDOHV�
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�� &216,'(5$&,21(6�$0%,(17$/(6�<�'(�6$/8'�38%/,&$
/D�SURWHFFLyQ�GH� OD�VDOXG�S~EOLFD�HV�HO�SURSyVLWR� IXQGDPHQWDO�GHO� WUDWD PLHQWR�GH� UHVLGXRV� \� OH� VLJXH� HQ� LPSRUWDQFLD� OD� SURWHFFLyQ� GHO�PHGLR� DPELHQWH�� 3RU�WDQWR�� HV� UHVSRQVDELOLGDG� GH� ORV� LQJHQLHURV� SUR\HFWLVWDV�� LQYHVWLJDGRUHV�FLHQWtILFRV� \� JHVWRUHV� S~EOLFRV� LQYROXFUDGRV�� DVHJXUDU� TXH� ORV� VLVWHPDV� GH�WUDWDPLHQWR�ORJUHQ�HVWD�PHWD��
'RV� DVSHFWRV� FRQYHUJHQWHV�SURSXJQDQ�SDUD� TXH� ORV� LQJHQLHURV� FRQVLGHUHQ� ORV�SURFHVRV�QDWXUDOHV��FRPR�VRQ�ORV�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV��(O�SULPHUR�HV�OD�GHPDQGD�FDGD�YH]�PD\RU�GH�DJXD�HQ�XQ�PRPHQWR�HQ�TXH�ODV�IXHQWHV�PiV�HFRQyPLFDV�\D�HVWiQ� DJRWDGDV�R�HVWiQ�FHUFD�GH�HVWDUOR��(O�VHJXQGR�DVSHFWR�HV�HO�YROXPHQ�FUHFLHQWH�GH�UHVLGXRV�ELROyJLFRV�\�TXtPLFRV�TXH�SRWHQFLDOPHQWH�HQWUDQ�HQ� OD�UHG�GH�DJXDV�VXSHUILFLDOHV�SURYHQLHQWHV�GH�ODV�SODQWDV�GH� WUDWDPLHQWR�GH�DJXD�UHVLGXDO��
'HVGH� HVWH� SXQWR� GH� YL VWD� \� WHQLHQGR� HQ� FXHQWD� TXH� HO� FRVWR� GH� FRQVWUXLU� \�RSHUDU�LQVWDODFLRQHV�GH�WUDWDPLHQWR�DYDQ]DGR�GH�DJXD�UHVLGXDO��HV�EDVWDQWH�DOWR�FRPSDUDGR�FRQ�HO�FRVWR�GHO�WUDWDPLHQWR�SULPHUR�\�VHFXQGDULR�� OD�E~VTXHGD�GH�XQ� DFHUFDPLHQWR� GLIHUHQWH� SDUD� SXOLU� HO� HIOXHQW H�� KD� UHQRYDGR�HO� LQWHUpV� HQ� OD�DSOLFDFLyQ� DO� WHUUHQR� R� D� KXPHGDOHV� DUWLILFLDOHV� GH� HIOXHQWHV� GH� LQVWDODFLRQHV�FRQYHQFLRQDOHV� GH� WUDWDPLHQWR� GH� DJXD� UHVLGXDO�� /RV� VLVWHPDV� TXH VRQ� PiV�´QDWXUDOHVµ� �HQ� HO� VHQWLGR� GH� TXH� HQ� HOORV� LQIOX\HQ� PiV� ODV� FRQGLFLRQHV�PHGLRDPELHQWDOHV� QDWXUDOHV� GH� WHPSHUDWXUD�� OOXYLD�� OX]� VRODU�� \� DFFLyQ� GHO�YLHQWR� VRQ�DOWHUQDWLYDV�~WLOHV�D�ORV�VLVWHPDV�FRQYHQFLRQDOHV��\D�TXH�FRPSDUDGRV�FRQ� ORV� VLVWHPDV� FRQYHQFLRQDOHV�� ORV� VLVWHPDV� QDWXUDOHV� XVDQ� PHQRV� HQHUJtD�
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HOpFWULFD� \� UHTXLHUHQ� PHQRV� PDQR� GH� REUD� SDUD� ODV� ODERUHV� GH� RSHUDFLyQ� \�PDQWHQLPLHQWR��
'HVGH� HO� SXQWR� GH� YLVWD� GH� VDOXG� S~EOLFD� \� PHGLRDPELHQWDO�� ORV� VLVWHPDV�QDWXUDOHV�WLHQHQ�SRWHQFLDOPHQWH�PiV�SXQWRV�GH�FRQWDFWR�FRQ�HO�DPELHQWH�\�FRQ�HO�S~EOLFR��GHELGR�D�OD�PD\RU�H[WHQVLyQ�GH WHUUHQR�TXH�LQYROXFUDQ��
(O� FRQWURO� GHO� HIOXHQWH� HV� FRPSOLFDGR� SRUTXH� ORV� LQGLFDGRUHV� GH� RUJDQLVPRV��FROLIRUPHV� WRWDOHV�� QR� PXHVWUDQ� FODUDPHQWH� OD� PDJQLWXG� GH� WUDWDPLHQWR� GHO�DJXD� UHVLGXDO� �SRU� HMHPSOR� UHPRFLyQ� GH� RUJDQLVPRV� SDWyJHQRV��� &XDOTXLHU�DSOLFDFLyQ� IXWXUD�GH�DJXD� UHVLGXDO�D�KXPHGDOHV�DUWLILFLDOHV�GHEH�HVWDU� OLEUH�GH�ULHVJRV�LUUD]RQDEOHV�SDUD�OD�VDOXG�S~EOLFD��3XHGH�FRQWURODUVH�HO�DFFHVR�S~EOLFR�D�HVWRV�VLVWHPDV�FHUFDQGR��GH�PRGR�TXH�HQ� OR�UHIHUHQWH�D�VDOXG�S~EOLFD�VROR�VHD�QHFHVDULR�PRQLWRUHDU�HO HIOXHQWH�\�WHQHU�XQ�DGHFXDGR�FXLGDGR�FRQ�ORV�RSHUDULRV�GH�ODV�LQVWDODFLRQHV�
/RV� SULQFLSDOHV� FRQWDPLQDQWHV� HQ� HO� DJXD� UHVLGXDO� HQWUDQ� HQ� ODV� VLJXLHQWHV�FDWHJRUtDV���QLWUyJHQR��IyVIRUR��RUJDQLVPRV�SDWyJHQRV��PHWDOHV�SHVDGRV��\�WUD]DV�RUJiQLFDV�� /RV� SDWyJHQRV� LQFOX\HQ� EDFWHULDV�� YLUXV�� SURWR]RDULRV� \� KHOPLQWRV��/RV�PHWDOHV�SHVDGRV�LQFOX\HQ�FDGPLR��FREUH��FURPR��SORPR��PHUFXULR��VHOHQLR��\�]LQF��/DV� WUD]DV�RUJiQLFDV� LQFOX\HQ� FRPSXHVWRV� VLQWpWLFRV�PX\� HVWDEOHV� �VREUH�WRGR�KLGURFDUEXURV�FORUDGRV���
/DV�FRQVLGHUDFLRQHV�HQ�FXDQWR�D�VDOXG��VH�UHILHUHQ�SULQFLSDOPHQWH�D�QLWUyJHQR��PHWDOHV�� SDWyJHQRV� R� WUD]DV� RUJiQLFDV�� (VWRV� FRQWDPLQDQWHV� \� ORV� SRVLEOHV�HIHFWRV�SRWHQFLDOHV�TXH�FDXVDQ�PD\RU�SUHRFXSDFLyQ�VH�SUHVHQWDQ�HQ�OD� 7DEOD��
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7DEOD�� &RQWDPLQDQWHV�\�VXV�HIHFWRV�SRWHQFLDOHV
&RQWDPLQDQWH (IHFWR�SRWHQFLDO1LWUyJHQR
6DOXG0HGLR�DPELHQWH 6XPLQLVWUR�GH�DJXD�D�QLxRV�SHTXHxRV(XWURIL]DFLyQ�)yVIRUR
6DOXG0HGLR�DPELHQWH 1R�WLHQH�LPSDFWR�GLUHFWR(XWURIL]DFLyQ3DWyJHQRV
6DOXG
0HGLR�DPELHQWH

)RUPDFLyQ�GH�DHURVROHV�HQ�HO�VXPLQLVWUR�GH�DJXD�SDUD�FXOWLYRV�$FXPXODFLyQ� HQ� HO� WHUUHQR� \� FRQWDPLQDFLyQ� GH�OD�YLGD�VDOYDMH0HWDOHV
6DOXG
0HGLR�DPELHQWH

6XPLQLVWUR� GH� DJXD� D� FXOWLYRV� \� DQLPDOHV� HQ� OD�FDGHQD�DOLPHQWLFLD�KXPDQD$�ODUJR�SOD]R�GDxRV�HQ�HO� WHUUHQR�\�VRQ�Wy[LFRV�SDUD�SODQWDV�\�DQLPDOHV(OHPHQWRV�WUD]D�RUJiQLFRV
6DOXG
0HGLR�DPELHQWH

6XPLQLVWUR�GH� DJXD�SDUD� SODQWDV� \� DQLPDOHV� HQ�OD�FDGHQD�DOLPHQWLFLD�$FXPXODFLyQ�HQ�HO�WHUUHQR
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��� 1,752*(12
(O�QLWUyJHQR�HVWi OLPLWDGR�HQ�HO�DJXD�GH�ERFD�SDUD�SURWHJHU�OD�VDOXG�GH�ORV�QLxRV�\� SXHGH� OLPLWDUVH� HQ� DJXDV� VXSHUILFLDOHV� SDUD� SUHYHQLU� HXWURIL]DFLyQ�� 3XHGH�HOLPLQDUVH� QLWUyJHQR� HQ� HVWRV� VLVWHPDV� PHGLDQWH� SURFHVRV� GH�QLWULILFDFLyQ�GHVQLWULILFDFLyQ� \� SRVWHULRU� SpUGLGD� GH� J DV� D� OD� DWPyVIHUD�� /D�UHPRFLyQ�GH�QLWUyJHQR�HQ�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV�HVWD�HQWUH�XQ����\�XQ�����
��� )26)252
/D�UHPRFLyQ�GH�IyVIRUR�HQ�KXPHGDOHV�QR�HV�PX\�HILFD]�GHELGR�D�ODV�OLPLWDGDV�RSRUWXQLGDGHV�GH�FRQWDFWR�HQWUH�HO�DJXD�UHVLGXDO�\�HO�WHUUHQR ��/RV�PHFDQLVPRV�SULQFLSDOHV�SDUD�OD�UHPRFLyQ�GH�IyVIRUR�VRQ�OD�FDSWDFLyQ�SRU�SDUWH�GH�ODV�SODQWDV�\�OD�UHWHQFLyQ�HQ�HO�WHUUHQR��
��� 3$7Ð*(126
(Q�OR�UHIHUHQWH��D�ODV�DJXDV�VXSHUILFLDOHV�TXH�UHFLELUiQ�OD�GHVFDUJD�GHO�HIOXHQWH�GHO�KXPHGDO�DUWLILFLDO�� ORV�SDWy JHQRV�GH� LQWHUpV�HQ� ORV�VLVWHPDV�GH� WUDWDPLHQWR�DFXiWLFRV� VRQ� EDFWHULDV�� \� YLUXV�� *HQHUDOPHQWH� QR� HV� XQD� SUHRFXSDFLyQ� OD�FRQWDPLQDFLyQ� GHO� DJXD� VXEWHUUiQHD�� QL� OD� WUDQVPLVLyQ� D� RWURV� OXJDUHV� YtD�DHURVROHV��(O�DJXD�VXEWHUUiQHD�QR�VH�FRQWDPLQDUi�HQ�VLVWHPDV� TXH�HVWpQ�VHOODGRV�SRU�XQD�DUFLOOD�LPSHUPHDEOH�R�SRU�XQD�EDUUHUD�GH�PDWHULDO�VLQWpWLFR ��
/D�LQYHVWLJDFLyQ�VH�KD�GLULJLGR�D�OD�WUDQVPLVLyQ�GH�HQIHUPHGDGHV�SDUDVLWDULDV�D�ORV� DQLPDOHV� \� HO� KRPEUH� SRU� PHGLR� GH� OD� DSOLFDFLyQ� DO� WHUUHQR� GH� DJXDV�
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UHVLGXDOHV� PXQLFLSDOHV� \� ORGRV� GH� GHSXUDGRUD�� (VWXGLRV� VLJQLILFDWLYDPHQWH�FRPSOHWRV�LQGLFDQ�TXH�ORV�SDUiVLWRV�QR�DXPHQWDQ�HQ�HO�JDQDGR�TXH�KD�HVWDGR�HQ�FRQWDFWR�FRQ�SDVWRV�UHJDGRV�SRU�DJXD�UHVLGXDO��/RV�UHVXOWDGRV�VRQ�FRQVLVWHQWHV�HQ�YDULDV�UHJLRQHV�GHO�PXQGR��FRPR�(VWD GRV�8QLGRV��3RORQLD�\�$XVWUDOLD��(VWRV�HVWXGLRV��DXQTXH�QR�KDQ�VLGR�UHDOL]DGRV�HQ�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV��LQGLFDQ�TXH�HO�SRWHQFLDO�GH�SUREOHPDV�VHULRV�QR�SDUHFH�HVWDU�SUHVHQWH��
����� EDFWHULDV
/D�IDXQD�SXHGH�YHUVH�DIHFWDGD�SRU�ORV�VLVWHPDV�GH�KXPH GDOHV��\D�TXH�ORV�ORGRV�DQDHURELRV�SXHGHQ� FRQWHQHU� HO�RUJDQLVPR�FDXVDQWH�GHO�ERWXOLVPR� � &ORVWULGLXP�ERWXOLQXP��� (O� FRQWURO� GH� HVWH� SDWyJHQR� SXHGH� ORJUDUVH� HQ� JUDQ� PHGLGD� SRU�SXQWRV�GH�GLVSHUVLyQ�P~OWLSOHV�SDUD�HO�KXPHGDO�GHO�WLSR�):6��(VWH�SDWyJHQR�QR�HV�XQ�SUREOHPD�SDUD�ODV�DYHV�VDOYDMHV�HQ�KXPHGDOHV�WLSR�6)6�
/DV�SULQFLSDOHV�YtDV�GH�WUDQVPLVLyQ�GH�HQIHUPHGDGHV�D�ORV�VHUHV�KXPDQRV�GHVGH�HO� DJXD� UHVLGXDO� VRQ�� HO� FRQWDFWR� GLUHFWR� FRQ� HO� DJXD� UHVLGXDO�� WUDQVSRUWH� GH�DHURVROHV��FDGHQD�DOLPHQWLFLD��H�LQDGHFXDG R�WUDWR�GHO�DJXD�GH�EHELGD��
,QYHVWLJDFLRQHV�HQ�6DQWHH��&DOLIRUQLD��FRQ�VLVWHPDV�GH�IOXMR�VXEVXSHUILFLDO��6)6���KDQ� HVWXGLDGR� OD� FRQWULEXFLyQ� GH� OD� YHJHWDFLyQ� � D� OD� HOLPLQDFLyQ�GH� EDFWHULDV�FROLIRUPHV�HQ�KXPHGDOHV�DUWLILFLDOHV��&DGD�OHFKR�GHO�KXPHGDO�FRQV LVWLy�HQ�XQD�LPSHUPHDELOL]DFLyQ�SOiVWLFD�\� �XQD�H[FDYDFLyQ�GH������P�GH� ODUJR�[�����P�GH�DQFKR�\������P�GH�SURIXQGLGDG��FRQ�YHJHWDFLyQ�HPHUJHQWH�TXH�FUHFH�HQ�DUHQD�JUXHVD��(O� IOXMR�GHO�DIOXHQWH�HUD�DJXD�UHVLGXDO�PXQLFLSDO�SULPDULD��/RV�QLYHOHV�GH� FROLIRUPHV� WRWDOHV� HQ� HO� DIOXHQWH� HUDQ� GH� ����� [� �� � 103����� PO� \� VH�UHGXMHURQ�D������[���� 103�����PO������GH�UHGXFFLyQ���(O�WLHPSR�GH�UHVLGHQFLD�KLGUiXOLFR�HUD�����GtDV��(O�GHFOLYH�GH�OD�SREODFLyQ�GH�FROLIRUPHV�HV�GHELGR�D� OD�
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VHGLPHQWDFLyQ�� ILOWUDFLyQ�� \� DEVRUFLy Q�� /D� OX]�GHO� VRO� KD� GHPRVWUDGR� WHQHU� XQ�HIHFWR�OHWDO�HQ�ORV�FROLIRUPHV��
(Q�XQ�HVWXGLR�HQ�KXPHGDOHV�GH�IOXMR�OLEUH��):6��HQ�/LVWRZHO��2QWDULR��&DQDGi��ORV� FROLIRUPHV� IHFDOHV� IXHURQ� UHPRYLGRV� HQ� DSUR[LPDGDPHQWH� ���� FXDQGR� VH�RSHUy� FRQ� XQ� WLHPSR� GH� UHVLGHQ FLD� GH� HQWUH� �� \� �� GtDV�� 6H� KDQ� HQFRQWUDGR�HILFLHQFLDV�HQ�OD�UHPRFLyQ�GH�FROLIRUPHV�WRWDOHV�GH�HQWUH�HO����\�HO�����GXUDQWH�HO� LQYLHUQR�\�GH����D� ����GXUDQWH� HO�YHUDQR�� FRQ� WLHPSRV�GH� UHWHQFLyQ�GH�����GtDV�HQ�KXPHGDOHV�GH�IOXMR�OLEUH�HQ�$UFDWD��&DOLIRUQLD�
0LGLHQGR� OD� SURSRUFLyQ� GH� LQDFWLYDFLyQ� GH� EDFWHULDV� FROLIRUPHV� HQ� EROVDV�VHOODGDV��FRQ�LQFXEDFLyQ�LQ�VLWX�GHEDMR�GH�OD�VXSHUILFLH�GH�OD�DUHQD�JUXHVD�GH�XQ�KXPHGDO� WLSR�6)6�� HO� UHVXOWDGR� IXH�TXH� OD�SURSRUFLyQ�GH� LQDFWLYDFLyQ�D� WUDYpV�GHO�VLVWHPD�GHO�KXPHGDO�HUD�GRV�YHFHV�OD�GH�XQR�VLQ�FRQWDFWR�FRQ�OD�YHJHWDFLyQ��/D�GLIHUHQFLD�LQGLFD�TXH�OD�PLWDG�GH�OD�GHJUDGDFLyQ�VH�GHEH�D� OD�DFFLyQ�TXH�OD�YHJHWDFLyQ�HIHFW~D�
(Q� &DOLIRUQLD�� GRQGH� OD� OHJLVODFLyQ� HV� HVWULFWD� UHVSHFWR� D� ORV� KXPHGDOHV�QDWXUDOHV�� ORV� KXPHGDOH V� DUWLILFLDOHV� SUHVHQWDQ� DOJXQDV� YHQWDMDV� VREUH� ORV�QDWXUDOHV��\D�TXH�ORV�HIOXHQWHV�ILQDOHV�SXHGHQ�WUDWDUVH�FRQ�FORUR��/D�GHVLQIHFFLyQ�FRQ� FORUR�GH� HIOXHQWHV�GH�KXPHGDOHV� DUWLILFLDOHV�SXHGH�SURGXFLU� DJXDV�TXH� VH�SXHGHQ�UHXWLOL]DU�VLQ�UHVWULFFLyQ��VLHPSUH�T XH�ORV�QLYHOHV�GHO�FROLIRUPHV�WRWDOHV�SXHGDQ�UHGXFLUVH�D�������103�����PO��OHJLVODFLyQ�UHIHUHQWH�D�UHXWLOL]DFLyQ�GH�DJXDV� GHO� HVWDGR� GH� &DOLIRUQLD�� R� ����������PO� HQ� HO� ���� GH� ODV� PXHVWUDV��UHFRPHQGDFLyQ�GH� OD�2UJDQL]DFLyQ�0XQGLDO�GH� OD�6DOXG���+D\�XQD� WHQ GHQFLD�FUHFLHQWH� D� QR� XVDU� FORUR� FRPR�GHVLQIHFWDQWH� HQ� FDVRV� GRQGH� OD� IRUPDFLyQ� GH�WULKDORPHWDQRV� �7+0�� HV� SUREDEOH�� /D� GHVLQIHFFLyQ� GHO� HIOXHQWH� GHO� KXPHGDO�FRQ�XOWUDYLROHWD��89��X�R]RQR�SXHGH�VHU�XQD�DOWHUQDWLYD�\D��TXH�QR�VH�SURGXFHQ�7+0��
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����� YLUXV
/RV�YLUXV�HQ�OD�PD\RUtD�GH�ORV�VLVWHPDV�GHO�WUDWDPLHQWR�VRQ�PiV�UHVLVWHQWHV�D�OD�LQDFWLYDFLyQ�TXH�ODV�EDFWHULDV��6H�SUREy�OD�HILFDFLD�GH�UHPRFLyQ�GH�XQ�VLVWHPD�GH�6)6�HQ�6DQWHH��&DOLIRUQLD��FRQ�XQ�LQGLFDGRU�GH�SROXFLyQ�YLUDO��EDFWHULyIDJR�06 �����VH�LQIRUPy�GH�XQ ������HQ�HVFDOD�GH�GHPRVWUDFLyQ������P���FRQ�XQ�OHFKR�GH�MXQFRV�\�XQ�WLHPSR�GH�GHWHQFLyQ�GH�����GtDV��(VWR�LQYROXFUy��OD�SODQWDFLyQ�HQ�HO�DJXD� UHVLGXDO� DIOXHQWH� GH� YLUXV�06 ��� \� HO� HVWXGLR� GH� OD� HILFDFLD� GH� UHPRFLyQ�VXEVHFXHQWH��(O�YLUXV�06 ���VH�HVFRJLy�SRUTXH�HV�XQ�EDFWHULyIDJR�GH�$51�FDVL�GH�LJXDO�WDPDxR�TXH�ORV�HQWRYLUXV�\�HV�PiV�UHVLVWHQWH�D�ORV�UD\RV�89��HO�FDORU�\�OD�GHVLQIHFFLyQ�TXH�OD�PD\RUtD�GH�ORV�YLUXV�HQWpULFRV��
��� 0(7$/(6
/RV� PHWDOHV� SHVDGRV� VRQ� FRQWDPLQDQWHV� PHGLRDPELHQWDOHV� FRPXQHV� TXH� VH�SURGXFHQ�FRPR�UHVXOWDGR�GH�DFWLYLGDGHV�LQGXVWULDOHV��FRPHUFLDOHV�\�GRPpVWLFDV��\� DXQTXH� ODV� QRUPDV� REOLJDQ� D� ODV� LQGXVWULDV� TXH� YLHUWHQ� HVWRV� SURGXFWRV� D�DOFDQ]DU�QLYHOHV�GH�SUHWUDWDPLHQWR�DOWRV�� OD�SUHVHQFLD�R�QR�HQ�HO�DJXD�UHVLGXDO�GHSHQGH�GH�OD�HILFLHQFLD� GHO�VLVWHPD�GH�FRQWURO�GH�ORV�YHUWLGRV�LQGXVWULDOHV�
/DV�XQLGDGHV�GH�SURFHVR�FRQYHQFLRQDOHV�GH� WUDWDPLHQWR�SULPHUR�\�VHFXQGDULR�HQ�ODV�SODQWDV�GH�WUDWDPLHQWR�GH�DJXDV�UHVLGXDOHV�PXQLFLSDOHV�VRQ�LQDGHFXDGDV�SDUD� OD� UHPRFLyQ� HILFD]� GH� PHWDOHV� SHVDGRV�� 3URFH VRV� DYDQ]DGRV�� LQFOXLGD� OD�SUHFLSLWDFLyQ� TXtPLFD�� HOHFWUyOLVLV�� yVPRVLV� LQYHUVD� H� LQWHUFDPELR� LyQLFR�� VRQ�XVDGRV� SDUD� HO� SUHWUDWDPLHQWR� GH� IXHQWHV� FRQRFLGDV� GH� PHWDOHV� SHVDGRV� HQ�DJXDV� UHVLGXDOHV� LQGXVWULDOHV�� (O� XVR� GH� HVWRV� SURFHVRV� SDUD� TXLWDU�FRQFHQWUDFLRQHV� EDMDV� GH�PHWDOHV�SHVDGRV� HQ� DJXD� UHVLGXDO�PXQLFLSDO� WLHQH� OD�GHVYHQWDMD� GH� XQ� FRVWR� GH� FDSLWDO� DOWR� \� XQRV� FRVWHV� GH� IXQFLRQDPLHQWR� \�
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PDQWHQLPLHQWR�WDPELpQ�DOWRV��/DV�GHVYHQWDMDV�DGLFLRQDOHV�SXHGHQ�VHU�FRVWHV�GH�HQHUJtD�HOpFWULFD�UHODWLYDPHQWH�DOWRV SDUD�OD�HOHFWUyOLVLV�\�OD�yVPRVLV�LQYHUVD�\�OD�SURGXFFLyQ�GH�FDQWLGDGHV�JUDQGHV�GH�ORGRV�YROXPLQRVRV�FRQ�XQ�DOWR�WLHPSR�GH�GHFDQWDFLyQ�HQ�ORV�SURFHVRV�GH�OD�SUHFLSLWDFLyQ�TXtPLFRV��
3RU� WDQWR��XQ�SURFHVR�GHO� WUDWDPLHQWR�TXH�SUHFLSLWD�\� UHWLHQH�PHWDOHV�SH VDGRV�HQ�HO�iUHD�FRQILQDGD�GH�XQ�KXPHGDO�DUWLILFLDO�ORJUD�HO�PLVPR�QLYHO�GH�UHPRFLyQ�FRQ� PHQRV� PDQR� GH� REUD� \� PHQRUHV� FRVWHV� GH� HQHUJtD�� (O� REMHWLYR� GHO�WUDWDPLHQWR�SDUD�ORV�PHWDOHV�SHVDGRV�HV�TXLWDU�ORV�PHWDOHV�GHO�PHGLR�DPELHQWH�\� GH� OD� FDGHQD� DOLPHQWLFL D�� VREUH� WRGR� OD� FDGHQD� DOLPHQWLFLD� HQ� UtRV� \� DJXDV�PDULQDV�
(O�KXPHGDO� DUWLILFLDO�GHO� WLSR� �6)6�� HQ�6DQWHH��&DOLIRUQLD� UHFLELy�DJXD�UHVLGXDO�PXQLFLSDO�TXH�VH�FDUJy�FRQ�FREUH��]LQF�\�FDGPLR��&RQ�XQ�WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFR�GH�����GtDV��ODV�HILFLHQF LDV�GH�UHPRFLyQ�IXHURQ�UHVSHFWLYDPHQWH���������\������/D�UHPRFLyQ�VH�DWULEX\y�D�ORV�IHQyPHQRV�GH�SUHFLSLWDFLyQ� � DGVRUFLyQ��/D�SUHFLSLWDFLyQ�TXtPLFD�HV�UHIRU]DGD�SRU�HO�PHWDEROLVPR�GHO�KXPHGDO��VREUH�WRGR�GH�ODV�DOJDV�TXH�UHGXFHQ�ORV�QLYHOHV�GH�&2 � GLVXHOWR�\�DXPHQWDQ�HO�S+��
��� 75$=$6�25*$1,&$6
/DV� DJXDV� UHVLGXDOHV� PXQLFLSDOHV� H� LQGXVWULDOHV� FRQWLHQHQ� FRQFHQWUDFLRQHV�YDULDEOHV� GH� FRPSXHVWRV� RUJiQLFRV� VLQWpWLFRV�� 'XUDQWH� ����� �������� ORV�LQYHVWLJDGRUHV�PHGLRDPELHQWDOHV� VH�GLHURQ�FXHQWD�GH� OD� WHQGHQFLD�GH�DOJ XQRV�FRQWDPLQDQWHV� RUJiQLFRV� D� UHVLVWLUVH� D� VHU� UHPRYLGRV� HQ� HO� WUDWDPLHQWR�FRQYHQFLRQDO� GHO� DJXD� UHVLGXDO� \� SHUVLVWLU� HQ� HO� DPELHQWH� SRU� SHULRGRV� PX\�ODUJRV�� 8QD� REVHUYDFLyQ� PiV� SHUWXUEDGRUD� HUD� TXH� HVRV� FRPSXHVWRV� Wy[LFRV�SHUVLVWHQWHV� IXHURQ� HQFRQWUDGRV� DFXPXOiQGRVH� HQ� ODV� FDGHQDV� DOLPHQWLFLDV��
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GHELGR� D� OD� WHQGHQFLD� GH� ORV� FRPSXHVWRV� GH� VHU� OLSRVROXEOHV�� 8Q� FRPSXHVWR�SXHGH�GHVDSDUHFHU�GH�OD�VROXFLyQ�DFXRVD�D�WUDYpV�GH�YDULRV�PHFDQLVPRV��(QWUH�HVWRV� HVWiQ�� ODV� DOWHUQDWLYDV� ELROyJLFDV�� TXtPLFDV�� IRWRTXtPLFD V�� \� ORV� SURFHVRV�ILVLFRTXtPLFRV� FRPR�DEVRUFLyQ��VHGLPHQWDFLyQ��\�HYDSRUDFLyQ��/D�GHJUDGDFLyQ�ELROyJLFD�GH�FRPSXHVWRV�RUJiQLFRV�IiFLOPHQWH�GHJUDGDEOHV�VH�FRQVLGHUD�HO�PiV�LPSRUWDQWH�GH�pVWRV��
6H� SLHQVD� TXH� OD� DEVRUFLyQ� GH� WUD]DV� RUJiQLFDV� SRU� OD�PDWHULD� RUJiQLFD� \� ODV�SDUWtFXODV� GH� OD� DUFLOOD� SUHVHQWHV� HQ� HO� VLVWHPD�GH� WUDWDPLHQWR�� HV� HO� SULQFLSDO�PHFDQLVPR� ILVLFRTXtPLFR� SDUD� OD� UHPRFLyQ� GH� FRPSXHVWRV� UHIUDFWDULRV� HQ� ORV�KXPHGDOHV��
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�� &216,'(5$&,21(6�'(�&216758&&,Ð1
/RV� DVSHFWRV� PiV� LPSRUWDQWHV� D� WHQHU� HQ� FXHQWD� SDUD� OD� FRQVWUXFFLyQ� GH�KXPHGDOHV�VRQ��EiVLFDPHQWH��OD�LPSHUPHDELOL]DFLyQ�GH�OD�FDSD�VXEVXSHUILFLDO�GH�WHUUHQR�� OD� VHOHFFLyQ� \� FRORFDFLyQ� GHO� PHGLR� JUDQXODU� SDUD� HO� FDVR� GH� ORV�VLVWHPDV�6)6��HO�HVWDEOHFLPLHQWR�GH�OD�YHJHWDFLyQ��\�SRU�XOWLPR�ODV�HVWU XFWXUDV�GH�HQWUDGD�\�VDOLGD��(VWDFLRQHV�GH�ERPEHR��LQVWDODFLRQHV�GH�GHVLQIHFFLyQ�\�WXEHUtDV�GH� FRQGXFFLyQ� SXHGHQ� VHU� WDPELpQ� QHFHVDULDV�� SHUR� HVWDV� LQVWDODFLRQHV�� FRPR�RWUDV�TXH�SXHGDQ�OOHJDU�D�VHU�LQGLVSHQVDEOHV��QR�VRQ�~QLFDV�GH�ORV�KXPHGDOHV�\�VH� WUDWDQ HQ� RWURV� WH[WRV�� 3XHVWR� TXH� ORV� QLYHOHV� GH� R[tJHQR� GLVXHOWR� SXHGHQ�OOHJDU� D� VHU� EDMRV�� HQ� DOJXQRV� FDVRV� SXHGHQ� VHU� QHFHVDULDV� WDPELpQ� XQDV�LQVWDODFLRQHV� GH� SRVW� DLUHDFLyQ��'RQGH� OD� WRSRJUDItD� OR� SHUPLWD�� XQD� FDtGD� HQ�FDVFDGD� FXELHUWD� GH� FHPHQWR� SDUD� SURWH JHUOD� SXHGH� VHU� VXILFLHQWH� SDUD� HVWH�SURSyVLWR�
��� ,03(50($%,/,=$&,Ð1
/RV�GRV�WLSRV�GH�KXPHGDOHV�UHTXLHUHQ�JHQHUDOPHQWH�TXH�VH�FRORTXH�XQD�EDUUHUD�LPSHUPHDEOH�SDUD�LPSHGLU�TXH��VH�FRQWDPLQH�FRQ�DJXD�UHVLGXDO�HO�VXEVXHOR�R�HO�DJXD� VXEWHUUiQHD�� $OJXQDV� YHFHV� HVWD� EDUUHUD� HVWi� SUHVHQWH� QDWXUDOPHQWH� SRU�XQD�FDSD�GH�DUFLOOD�R�SRU�ORV�PDWHULDOHV�TXH�VH�HQFXHQWUDQ�LQ �VLWX�\�TXH�SXHGHQ�VHU� FRPSDFWDGRV�KDVWD�XQ�HVWDGR�FHUFDQR�DO� LPSHUPHDEOH��2WUDV�SRVLELOLGDGHV�VRQ�ORV�WUDWDPLHQWRV�TXtPLFRV��XQD�FDSD�GH�EHQWRQLWD�R�G H�DVIDOWR��R�DOJ~Q�WLSR�GH�PHPEUDQD��
(O� IRQGR�GHO�KXPHGDO�GHEH�VHU�FXLGDGRVDPHQWH�DOLVDGR�DQWHV�GH�OD�FRORFDFLyQ�GHO� LPSHUPHDELOL]DQWH�� VREUH� WRGR�VL� pVWH�HV�GHO� WLSR�GH�DOJXQD� ILEUD� VLQWpWLFD��
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TXH�SXHGD�OOHJDU�D�SHUIRUDUVH��(O�WHUUHQR�TXH�FRUUHVSRQGH�D� OD�FXELHUWD�YHJHWDO��GHEH�UHWLUDUVH�GH�IRUPD�FXLGDGRVD��SDUD�TXH�SXHGD�UHVHUYDUVH�SDUD�VHU�XWLOL]DGR�HQ� ORV� KXPHGDOHV� ):6� FRPR� EDVH� SDUD� OD� YHJHWDFLyQ� R� XVDUVH� GHVSXpV� GH� OD�REUD��(O�IRQGR�GHEH�VHU�QLYHODGR�FXLGDGRVDPHQWH�GH�ODGR�D�ODGR�GHO�KXPHGDO�\�HQ�OD WRWDOLGDG�GH�OD�ORQJLWXG�GHO�OHFKR��/RV�GRV�WLSRV�GH�KXPHGDOHV�GHEHQ�WHQHU�XQD�OLJHUD�SHQGLHQWH�SDUD�DVHJXUDU�HO�GUHQDMH��GH�IRUPD�TXH�VH�DVHJXUH�TXH�VH�SURSRUFLRQDUDQ�ODV�FRQGLFLRQHV�KLGUiXOLFDV�QHFHVDULDV�SDUD�HO�IOXMR�GHO�VLVWHPD��(O�JUDGLHQWH�KLGUiXOLFR�TXH�VH� UHTXLHUH�\�HO�FRQWURO�GHO�QLYHO�GH�DJXD�HQ�FDGD�FHOGD� VH� UHDOL]D� FRQ� HO�GLVSRVLWLYR�GH� VDOLGD��TXH�GHEH�VHU� UHJXODEOH��3DUD� HVWH�HIHFWR�HQ�OD�)LJXUD�� VH�LOXVWUD�XQ�WLSR�GH�GLVSRVLWLYR�GH�VDOLGD�
'XUDQWH�ODV�RSHUDFLRQHV ILQDOHV�GH�DILQDFLyQ�GH�OD�UDVDQWH��HO�IRQGR�GHO�KXPHGDO�GHEHUtD�VHU�FRPSDFWDGR�GH�IRUPD�VLPLODU�D�FRPR�VH�KDFH�FRQ� OD�VXEUDVDQWH�GH�XQD� FDUUHWHUD�� (O� SURSyVLWR� HV� PDQWHQHU� OD� VXSHUILFLH� GH� GLVHxR� GXUDQWH� ODV�VXEVHFXHQWHV� DFWLYLGDGHV� GH� FRQVWUXFFLyQ�� 0XFK RV� VLVWHPDV� GH� KXPHGDOHV�FRQVWUXLGRV�GH�DPERV� WLSRV��KDQ� WHQLGR�IOXMRV�SUHIHUHQFLDOHV�GHELGRV�D�HUURUHV�HQ�HVWD�SDUWH�GH�OD�FRQVWUXFFLyQ��(Q�HO�FDVR�SDUWLFXODU�GH�ORV�KXPHGDOHV�6)6��ORV�FDPLRQHV�TXH�WUDQVSRUWDQ�OD�JUDYD�SXHGHQ�VHU�XQ�SUREOHPD��/DV�KXHOODV� GH�ORV�QHXPiWLFRV� VREUH� HO� IRQGR� GHO� OHFKR� SXHGHQ� LQGXFLU� IOXMRV� SUHIHUHQWHV�SHUPDQHQWHV�HQ� OD� WRWDOLGDG�GHO�VLVWHPD��3RU� WDQWR��QR�GHEH�HVWDU�SHUPLWLGR�HO�WUDILFR� SHVDGR� SRU� HO� IRQGR� GH� ODV� FHOGDV� FXDQGR� VH� WHQJDQ� FRQGLFLRQHV�FOLPiWLFDV�GH�KXPHGDG�
/D�PHPEUDQD� LPSHUPHDELOL]DQWH�� VL� VH�XVD��GHEH� FRORFDUVH�GLUHFWDPHQWH�HQ� OD�WRWDOLGDG� GH� OD� VXSHUILFLH� GH� OD� FHOGD�� (O� PHGLR� JUDQXODU�� HQ� HO� FDVR� GH� ORV�KXPHGDOHV�6)6��VHUi�FRORFDGR�GLUHFWDPHQWH�VREUH�OD�PHPEUDQD�TXH�GHEH�WHQHU�ODV� SURSLHGDGHV� PHFiQLFDV� QHFHVDU LDV� SDUD� VRSRUWDUOR� VLQ� OOHJDU� D� SHUIRUDUVH��3DUD� HO� FDVR� GH� ORV� ):6�� OD� FDSD� VXSHUILFLDO� GH� VXHOR� TXH� VH� UHVHUYy�
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DQWHULRUPHQWH�� VH� FRORFD�VREUH� OD�PHPEUDQD��GH� IRUPD�TXH�VLUYH�GH�EDVH�SDUD�ODV�UDtFHV�GH�OD�YHJHWDFLyQ�
/D�VHOHFFLyQ�GHO�PDWHULDO�JUDQXODU�S DUD�HO�KXPHGDO�6)6�HV�FUtWLFD�SDUD�HO�p[LWR�GHO� VLVWHPD��3XHGH�XVDUVH� URFD� WULWXUDGD�\�VHFD��SHUR�GXUDQWH�HO� WUDQVSRUWH�HQ�ORV�FDPLRQHV��H[LVWH�HO�SUREOHPD�GH�OD�VHJUHJDFLyQ�GH�ILQRV��TXH�PiV�WDUGH�GDUiQ�OXJDU�D�SRVLEOHV�DWDVFDPLHQWRV��SRU�OR�TXH�HV�SUHIHU LEOH�OD�XWLOL]DFLyQ�GH�SLHGUD�ODYDGD�R�JUDYD��(Q�OD�FRQVWUXFFLyQ�GH�KXPHGDOHV�6)6�SXHGHQ�WDPELpQ�XWLOL]DUVH�DJUHJDGRV�JUXHVRV�GH�ORV�XVDGRV�HQ�OD�IDEULFDFLyQ�GH�FRQFUHWR�
/RV�GLTXHV�\�EHUPDV�GH� ODV�FHOGDV�GH� ORV�KXPHGDOHV�SXHGHQ�FRQVWUXLUVH�GH� OD�PLVPD�PDQHUD�TXH�FXDQGR�VH�FRQVWUX\HQ�ODJXQDV�R�LQVWDODFLRQHV�VLPLODUHV�
3DUD� VLVWHPDV� D� JUDQ� HVFDOD�� OD� SDUWH� DOWD� GHO� GLTXH� GHEHUtD� WHQHU� XQ� DQFKR�VXILFLHQWH� SDUD� VLWXDU� XQ� FDPLyQ� R� FXDOTXLHU� HTXLSR� QHFHVDULR� SDUD� HO�PDQWHQLPLHQWR��&DGD�FHOGD�GHO�VLVWHPD�GHEHUi WHQHU�XQD�UDPSD�TXH�SHUPLWD�HO�DFFHVR�D�ORV�YHKtFXORV�GH�PDQWHQLPLHQWR�
��� 9(*(7$&,21
(Q� OD� FRQVWUXFFLyQ� GH� ORV� GRV� WLSRV� GH� KXPHGDOHV�� HV� GH� YLWDO� LPSRUWDQFLD�HVWDEOHFHU�OD�YHJHWDFLyQ�FRQ�OD�GHQVLGDG�DSURSLDGD��6L�HVWiQ�GLVSRQLEOHV��GHEHQ�VHU�SUHIHULGDV�ODV�SODQWDV�ORFDOHV�TXH�HVWpQ�DGDSWDGDV�D�ODV�FRQGLFLRQHV�GHO�VLWLR��/D�GHQVLGDG�GH�OD�YHJHWDFLyQ�IXH�GLVFXWLGD�HQ�HO�DSDUWDGR� ����
$XQTXH� OD� VLHPEUD� VH� SXHGH� KDFHU� D�SDUWLU�GH� VHPLOODV�� HVWH�PpWRGR� UHTXLHUH�EDVWDQWH� WLHPSR� \� XQ� FRQWURO� HVWULFWR� GHO� DJXD�� $GLFLRQDOPHQWH�� SUHVHQWD� HO�SUREOHPD�GHO�SRVLEOH�FRQVXPR�GH�VHPLOOD�SRU�SDUWH�GH�ORV�SiMDURV��SRU�OR�TXH�OR�
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PiV� DFRQVHMDEOH� HV� SODQWDU� PHGLDQWH� WUDQVSODQWH� GH� UL]RPDV� DO� OHFKR�SUHYLDPHQWH�SUHSDUDGR�
��� (6758&785$6�'(�(175$'$�<�6$/,'$
/RV� GRV� VLVWHPDV�� ):6� \� 6)6�� UHTXLHUHQ� FRQGLFLRQHV� GH� IOXMR� XQLIRUPHV� SDUD�DOFDQ]DU�ORV�UHQGLPLHQWRV�HVSHUDGRV��(VWR�VH�DOFDQ]D�HQ�VLVWHPDV�GH�SHTXHxR�R�PRGHUDGR�WDPDxR�FRQ�WXEHUtDV�GH�UHFROHFFLyQ�SHUIRUDGDV�TXH�VH�H[WLHQGHQ�D�OR�DQFKR�GH�WRGD�OD�FHOGD��WDQWR�SDUD�OD�HQWUDGD�FRPR�SDUD�OD�VDOLGD��
8Q� FROHFWRU� GH� HQWUDGD� VREUH� OD� VXSHUILFLH� SHUPLWH� HO� DFFHVR� SDUD� DMXVWHV� \�FRQWURO��SRU�OR�TXH�VH�SUHILHUH�SDUD�PXFKRV�VLVWHPDV��(VWH�FROHFWRU�JHQHUDOPHQWH�FRQVLVWH� HQ� XQD� WXEHUtD� SOiVWLFD� GH� ���� D� ���� PP� G H� GLiPHWUR�� FRQ� XQD� �W��XELFDGD� VREUH� OD� OtQHD�� DSUR[LPDGDPHQWH� FDGD� ��P��(O� RSHUDULR�SXHGH�PRYHU�FDGD� �W�� DOUHGHGRU� GH� XQ� DUFR� YHUWLFDO� \� GH� HVH�PRGR� SXHGH� KDFHU� XQ� DMXVWH�YLVXDO�H�LJXDODU�ORV�FDXGDOHV��/RV�SHTXHxRV�VLVWHPDV�6)6�LQFOX\HQ�QRUPDOPHQWH�XQD� WXEHUtD�SHUIRUDGD�FRORFDGD�HQ�HO� IRQGR�GHO� OHFKR�\�URGHDGD�SRU� �PDWHULDO�URFRVR��
(O�FRQGXFWR�GH�VDOLGD�WDQWR�SDUD� ORV�VLVWHPDV�6)6�FRPR�SDUD� ORV�):6�FRQVLVWH�QRUPDOPHQWH� HQ� XQD� WXEHUtD� SHUIRUDGD� FRORFDGD� DO� ILQDO� GH� OD� FHOGD� \� HQ� HO�IRQGR�GHO�OHFKR��(Q�DOJXQRV�FDVRV�VH�FRORFD�HQ�XQD�]DQMD�SRFR�SURIXQGD��UHOOHQD�FRQ�PDWHULDO�URFRVR��OLJHUDPHQWH�SRU�GHEDMR�GHO�IRQGR�GH�OD�FHOGD�GHO�KXPHGDO��SDUD�DVHJXUDU�XQ�GUHQDMH�FRPSOHWR�
/RV� VLVWHPDV� JUDQGHV� QRUPDOPHQWH� WLHQHQ� HVWUXFWXUDV� GH� HQWUDGD� \� VDOLGD� HQ�FRQFUHWR��(Q�HO�FDVR�GH�ODV�GH�VDOLGD��VXHOHQ�FRQWDU�FRQ�XQ�GLVSRVLWLYR�YDULDEOH�
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TXH�SHUPLWD�FRQWURODU�HO�QLYHO�GHO�DJXD�HQ�OD�FHOGD�GHO�KXPHGDO��FRPR�HO�TXH�VH�PXHVWUD�HQ�OD�VLJXLHQWH�ILJXUD�

)LJXUD�� � (VWUXFWXUD�GH�VDOLGD�FRQ�FRQWUR O�GH�QLYHO
(Q� OD� )LJXUD� � VH� PXHVWUD� XQ� VLVWHPD� WtSLFR� GH� HQWUDGD� \� GH� VDOLGD� SDUD� XQ�KXPHGDO�FRQVWUXLGR�
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�� 5(1',0,(1726�(63(5$'26
/RV� KXPHGDOHV� SXHGHQ� WUDWDU� FRQ� HIHFWLYLGDG� DOWRV� QLYHOHV� GH� GHPDQGD�ELRTXtPLFD�GH�R[tJHQR��'%2���V yOLGRV�VXVSHQGLGRV� �66��\�QLWUyJHQR��DVt�FRPR�QLYHOHV� VLJQLILFDWLYRV�GH�PHWDOHV�� FRPSXHVWRV� RUJiQLFRV� WUD]D�\�SDWyJHQRV��/D�UHPRFLyQ� GH� IyVIRUR� HV� PtQLPD� GHELGR� D� ODV� OLPLWDGDV� RSRUWXQLGDGHV� GH�FRQWDFWR�GHO�DJXD�UHVLGXDO�FRQ�HO�VXHOR��/RV�PHFDQLVPRV�EiVLFR V�GH�WUDWDPLHQWR�VRQ� ORV� DQWHV� FLWDGRV�� H� LQFOX\HQ� VHGLPHQWDFLyQ�� SUHFLSLWDFLyQ� TXtPLFD��DEVRUFLyQ�� H� LQWHUDFFLyQ� ELROyJLFD� FRQ� OD� '%2� \� HO� QLWUyJHQR�� DVt� FRPR� OD�FDSWDFLyQ�SRU�SDUWH�GH�OD�YHJHWDFLyQ���6L�QR�VH�SUDFWLFD�OD�SRGD��VH�HQFXHQWUD�XQD�IUDFFLyQ�GH� OD� YHJHWDFLyQ�TXH� VH�GHVFRPSRQH�\�TXH�SHUPDQHFH� FRPR�PDWHULD�RUJiQLFD�UHIUDFWDULD��TXH�WHUPLQD�IRUPDQGR�WXUED�HQ�HO�KXPHGDO��/RV�QXWULHQWHV�\� RWUDV� VXVWDQFLDV� DVRFLDGDV� D� HVWD� IUDFFLyQ� UHIUDFWDULD� VH� FRQVLGHUD� TXH� VRQ�HOLPLQDGRV�SHUPDQHQWHPHQWH�GHO�VLVWH PD�
(Q� OD� VLJXLHQWH� ILJXUD� VH� SXHGHQ� YHU� ORV� SULQFLSDOHV� SURFHVRV� TXH� VH� OOHYDQ� D�FDER�HQ�XQ�KXPHGDO�\�TXH�SHUPLWHQ�OD�GHSXUDFLyQ�GHO�DJXD�UHVLGXDO�

)LJXUD�� � 3URFHVRV�GH�GHSXUDFLyQ�GH�ORV�KXPHGDOHV�DUWLILFLDOHV�
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(Q�OD�)LJXUD�� VH�SXHGHQ�YHU�ORV�YDORUHV�WtSLFRV�GH�FRQFHQWUDFLRQHV�GH�HQWUDGD�\�VDOLGD�GH�XQ�VLVWHPD�GH�KXPHGDOHV�DUWLILFLDOHV� �([SHULHQFLD�D�HVFDOD�SLORWR�FRQ�XQ�VLVWHPD�WLSR�6)6��FHUFD�GH�6LGQH\��$XVWUDOLD���(O�DQiOLVLV�GH�OD�ILJXUD�UHYHOD�TXH�ORV�VLVWHPDV�GH�SODQWDV�HPHUJHQWHV�VHPEUDGDV�VREUH�DUHQD�JUXHVD�SXGLHURQ�UHGXFLU�GH� IRUPD�VLJQLILFDWLYD� ORV�66�� OD�'%2 ���\�HO�QLWUyJHQR��/D�UHPRFLyQ�GH�IyVIRUR� HV� EDMD�� OR� FXDO� HV� FRQFRUGDQWH� FRQ� ODV� H[SHULHQFLDV� GH� RWURV�LQYHVWLJDGRUHV�FRQ�VLVWHPDV�EDV DGRV�HQ�SLHGUD�\�DUHQD��

)LJXUD�� ² 5HQGLPLHQWRV�GH�UHPRFLyQ�WtSLFRV�
��� 5(02&,21�'(�'%2
(Q�ORV�VLVWHPDV�GH�KXPHGDOHV�OD�UHPRFLyQ�GH�PDWHULD�RUJiQLFD�VHGLPHQWDEOH�HV�PX\� UiSLGD�� GHELGR� D� OD� SRFD� YHORFLGDG� HQ� ORV� VLVWHPDV� WLSR� ):6� \ D� OD�GHSRVLFLyQ�\�ILOWUDFLyQ�HQ�ORV�6)6��GRQGH�FHUFD�GHO�����GH�OD�'%2�DSOLFDGD�HV�UHPRYLGD� HQ� ORV� SULPHURV� PHWURV� GHO� KXPHGDO�� (VWD� PDWHULD� RUJiQLFD�VHGLPHQWDEOH� HV� GHVFRPSXHVWD� DHUyELFD� R� DQDHUyELFDPHQWH�� GHSHQGLHQGR� GHO�R[tJHQR� GLVSRQLEOH�� (O� UHVWR� GH� OD� '%2� VH� HQFXHQWUD� HQ� HVWDGR� GLVXHOWR� R� HQ�IRUPD� FRORLGDO� \� FRQWLQ~D� VLHQGR� UHPRYLGD� GHO� DJXD� UHVLGXDO� DO� HQWUDU� HQ�FRQWDFWR� FRQ� ORV� PLFURRUJDQLVPRV� TXH� FUHFHQ� HQ� HO� VLVWHPD�� (VWD� DFWLYLGDG�
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ELROyJLFD�SXHGH�VHU�DHUyELFD��FHUFD�GH�OD�VXSHUILFLH�GHO�DJXD�HQ� ORV�):6�\�FHUFD�GH�ODV�UDtFHV�\�UL]RPDV�HQ�ORV�6)6��SHUR�OD�GHVFRPSRVLFLyQ�DQDHURELD�SUHYDOHFH�HQ�HO�UHVWR�GHO�VLVWHPD�
/D� � )LJXUD � LOXVWUD� OD� '%2� D� OD� HQWUDGD� FRQWUD� OD� '%2� D� OD� VDOLGD� SDUD��VLVWHPDV� GH� KXPHGDOHV� HQ�1RUWHDPpULFD� UHFLELHQGR� DJXD� UHVLGXDO� GH� YDULDGD�FDOLGDG��GHVGH�SULPDULD�KDVWD�WHUFLDULD��7RGRV�ORV�YDORUHV�GHO�HIOXHQWH�HVWiQ�SRU�GHEDMR�GHO�QLYHO�GH� UHIHUHQFLD�GH���� �PJ�O��\�HVWR�SXHGH� ORJUDUVH�VLQ� WHQHU�HQ�FXHQWD�OD�FRQFHQWUDFLyQ�GH�OD�HQWUDGD� �GHQWUR�GHO�UDQJR�PRVWUDGR���'DWRV�GH�ORV�VLVWHPDV� VLPLODUHV� HQ� (XURSD�PXHVWUDQ� HVHQFLDOPHQWH� OD�PLVPD� UHODFLyQ� SDUD�FRQFHQWUDFLRQHV�GH�'%2� D�OD�HQWUDGD�VXSHULRUHV�D�����PJ�O�

)LJXUD�� ² '%2� GH�HQWUDGD�FRQWUD�'%2� GH�VDOLGD�HQ�KXPHGDOHV�DUWLILFLDOHV�
(Q� FOLPDV� UHODWLYDPHQWH� FiOLGRV�� OD� UHPRFLyQ� GH� '%2� REVHUYDGD� GXUDQWH� ORV�SULPHURV� GtDV� HV�PX\� UiSLGD� \� SXHGH� VHU� UD]RQDEOHPHQWH� DSUR[LPDGD� D� XQD�UHODFLyQ�GH�IOXMR�GH�SLVWyQ�GH�SULPHU�RUGHQ��/D�UHPRFLyQ�VXEVLJXLHQWH�HVWi�PiV�OLPLWDGD \�VH�FUHH�TXH�HVWD�LQIOXLGD�SRU�OD�SURGXFFLyQ�GH�'%2�UHVLGXDO�GHELGD�D�
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OD�GHVFRPSRVLFLyQ�GH�ORV�UHVLGXRV�GH�ODV�SODQWDV�\�RWUD�PDWHULD�RUJiQLFD�QDWXUDO�SUHVHQWH� HQ�HO�KXPHGDO��(VWR�KDFH�D� HVWRV� VLVWHPDV�~QLFRV��\D�TXH�VH�SURGXFH�'%2�GHQWUR�GHO�VLVWHPD�\�D SDUWLU�GH�IXHQWHV�QDWXUDOHV��SRU�WDQWR��QR�HV�SRVLEOH�GLVHxDU� XQ� VLVWHPD� SDUD� XQD� VDOLGD� GH� FHUR� '%2�� LQGHSHQGLHQWHPHQWH� GHO�WLHPSR� GH� UHWHQFLyQ� KLGUiXOLFD�� (Q� WpUPLQRV� JHQHUDOHV� OD� '%2� GHO� HIOXHQWH�SXHGH� HVWDU� HQWUH� �� \� ��PJ�/�� OR� TXH� H[SOLFD� ORV� YDORUHV EDMRV� HQ� OD� SRUFLyQ�LQIHULRU�L]TXLHUGD�GHO�JUiILFR�
��� 5(02&,Ð1�'(�6Ð/,'26�6863(1','26
/D� UHPRFLyQ� GH� VyOLGRV� VXVSHQGLGRV� HV� PX\� HIHFWLYD� HQ� ORV� GRV� WLSRV� GH�KXPHGDOHV� DUWLILFLDOHV��SURGXFLHQGR� HIOXHQWHV� FRQ� FRQFHQWUDFLRQHV� LQIHULRUHV� D����PJ�/��TXH�HV�HO�YDORU�GH�UHIHUHQFLD��(VWH�FRPSRUWDPLHQWR�VH�SXHGH�YHU�HQ�OD�)LJXUD�� TXH�PXHVWUD�GDWRV�GH�VyOLGRV�VXVSHQGLGRV�D�OD�HQWUDGD�FRQWUD�OD�VDOLGD�HQ�KXPHGDOHV�DUWLILFLDOHV�
$O� LJXDO�TXH�RFXUUH�FRQ� OD�UHPRFLyQ�GH�'%2��VH�DOFDQ]DQ�YDORUH V�VLHPSUH�SRU�GHEDMR� GHO� YDORU� GH� UHIHUHQFLD�� LQGHSHQGLHQWHPHQWH� GH� OD� FRQFHQWUDFLyQ� GH�HQWUDGD��6RODPHQWH�XQD�LQVWDODFLyQ�GHO�WLSR�6)6�VREUHSDVy�HVWH�YDORU��GHELGR�D�XQ�FRUWRFLUFXLWR�FDXVDGR�DO�SUHVHQWDUVH�IOXMR�VXSHUILFLDO��FRQ� OR�TXH�HO�HIOXHQWH�DOFDQ]y XQD� FRQFHQWUDFLyQ�GH� ���PJ�/��(Q�HVWD� ILJXUD� VH�XVDURQ�GDWRV�GH� ODV�PLVPDV�LQVWDODFLRQHV�TXH�HQ�OD� )LJXUD���
/D�UHPRFLyQ�GH�VyOLGRV�HQ�KXPHGDOHV�HV�PiV�R�PHQRV�UiSLGD��\�VH�HVWLPD�TXH�RFXUUH�HQ�JUDQ�SDUWH�HQWUH�HO�����\�HO������ LQLFLDO�GHO�iUHD�
(Q� HO� GLVHxR� GH� KXPHGDOHV� GHO� WLSR� 6)6�� HV� LPSRUWDQWH� WHQHU� HQ� FXHQWD� ODV�SRVLEOHV� REVWUXFFLRQHV� SDUFLDOHV�GHO� VXEVWUDWR�� (VWR� RFDVLRQDUtD� XQD� UHGXFFLyQ�



'HSXUDFLyQ�GH�$JXDV�5HVLGXDOHV�FRQ�+XPHGDOHV�$UWLILFLDOHV
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GH�OD�FRQGXFWLYLGDG�KLGUiXOLFD�GHO�PHGLR��TXH�UHVXOWDUtD�HQ�XQ�IOXMR�VXSHUILFLDO�TXH FRPR�HV� OyJLFR�QR�HV�DFRUGH�FRQ� ODV�FRQGLFLRQHV�GH�GLVHxR�\�HO�DGHFXDGR�IXQFLRQDPLHQWR�GHO�VLVWHPD��(VWDV�REVWUXFFLRQHV�VH�SUHVHQWDQ�SULQFLSDOPHQWH�HQ�LQVWDODFLRQHV� TXH� WLHQHQ� OD� HQWUDGD� GHO� DJXD� VXPHUJLGD�� SRU� OR� TXH� HV�UHFRPHQGDEOH�TXH�VLHPSUH�VH�FRORTX H�VREUH�OD�VXSHUILFLH�GHO�PHGLR�

)LJXUD� � ² 6yOLGRV� VXVSHQGLGRV� D� OD� HQWUDGD� FRQWUD� VyOLGRV� VXVSHQGLGRV� D� OD�VDOLGD�HQ�KXPHGDOHV�DUWLILFLDOHV�
1R�VH�FXHQWD�FRQ�XQ�PRGHOR�FLQpWLFR�GH�UHPRFLyQ�GH�VyOLGRV�VXVSHQGLGRV��SHUR�ODV� LQYHVWLJDFLRQHV� LQGLFDQ�TXH� VLJXH� HO�PLVPR�SDWUyQ�TXH� OD�'%2��'H� IRUPD�TXH� FXDQGR� VH� GLVHxD� XQ� VLVWHPD� SDUD� OD� UHPRFLyQ� GH� XQD� FRQFHQWUDFLyQ�SDUWLFXODU� GH� '%2�� VH� SXHGH� HVSHUDU� XQD� UHPRFLyQ� GH� VyOLGRV� VXVSHQGLGRV�FRPSDUDEOH��VLHPSUH�\�FXDQGR�VH�PDQWHQJDQ�ODV�FR QGLFLRQHV�GH�IOXMR�GH�GLVHxR�
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��� 5(02&,Ð1�'(�1,75Ð*(12
/D�UHPRFLyQ�GH�QLWUyJHQR�SXHGH�VHU�PX\�HIHFWLYD�HQ�DPERV�WLSRV�GH�VLVWHPDV�GH� KXPHGDOHV� DUWLILFLDOHV� \� ORV� SULQFLSDOHV� PHFDQLVPRV� GH� HOLPLQDFLyQ� VRQ�VLPLODUHV� SDUD� ORV� GRV� FDVRV�� $XQTXH� RFXUUH� OD� DVLP LODFLyQ� GH� QLWUyJHQR� SRU�SDUWH� GH� ODV� SODQWDV�� VROR� XQD� SHTXHxD� IUDFFLyQ� GHO� QLWUyJHQR� WRWDO�SXHGH� VHU�HOLPLQDGD� SRU� HVWD� YtD�� ([SHULHQFLDV� HQ� 1RUWHDPpULFD� GHPXHVWUDQ� TXH�VRODPHQWH� HQWUH� HO� ��� \� HO� ���� GHO� QLWUyJHQR� HOLPLQDGR� VH� UHWLUD� GHO� VLVWHPD�XVDQGR�OD�SRGD�GH�ODV�SODQWDV���/D�UHPRFLyQ�GH�QLWUyJHQR�HQ�KXPHGDOHV�SXHGH�DOFDQ]DU�YDORUHV�SRU�HQFLPD�GHO�����
3XHGH� PHGLUVH� HO� QLWUyJHQR� TXH� HQWUD� HQ� VLVWHPDV� GH� KXPHGDOHV� FRPR�QLWUyJHQR� RUJiQLFR� \� DPRQLDFDO� >OD� FRPELQDFLyQ� GH� HVWDV� GRV� VH� UHSUHVHQWD�FRPR�1LWUyJHQR�7RWDO�.MHOGDKO��17.�@��QLWULWR�\�QLWUDWR��
(Q� ORV� VLVWHPDV� GH� KXPHGDOHV�� HO� SRWHQFLDO� GH� UHPRFLyQ� GHO� QLWUyJHQR� SXHGH�WRPDU�YDULRV�DxRV�HQ�GHVDUUROODUVH��SRU�OR�PHQRV�VH�UHTXLHUHQ�GRV�R�WUHV�HWDSDV�GHO�FUHFLPLHQWR�GH�ODV�SODQWDV��VLVWHPDV�GH�UDtFHV� FDSD�GH�UHVLGXRV��\�PDWHULDOHV�GHO�EHQWRV��SDUD�DOFDQ]DU�HO�HTXLOLEULR�
/RV�WDQTXHV�VpSWLFRV��VLVWHPDV�GH�WUDWDPLHQWR�SULPDULR��\�HIOXHQWHV�GH�ODJXQDV�IDFXOWDWLYDV� QRUPDOPHQWH� QR� FRQWLHQHQ� QLWUDWRV�� SHUR� SXHGHQ� WHQHU� QLYHOHV�VLJQLILFDWLYRV� GH� 1� RUJiQLFR� \� DPRQLDFDO�� 'XUDQWH� ORV� PHVHV� GH� YHUDQR�FDOXURVRV��ODV�ODJXQDV�IDFXOWDWLYDV�SXHGHQ�WHQHU�QLYHOHV�EDMRV�GH�1�DPRQLDFDO�HQ�HO� HIOXHQWH�� SHUR� D� PHQXGR� FRQWLHQHQ� DOWDV� FRQFHQWUDFLRQHV� GH� 1� RUJiQLFR�DVRFLDGDV� FRQ� ODV� DOJDV� TXH� VDOHQ� FRQ� HO� HIOXHQWH��/RV� HIOXHQ WHV�GH� VLVWHPD�GH�WUDWDPLHQWR�VHFXQGDULR�DLUHDGRV�WLHQHQ�WtSLFDPHQWH�QLYHOHV�EDMRV�GH�1�RUJiQLFR��SHUR� FRQWLHQHQ� FRQFHQWUDFLRQHV� VLJQLILFDWLYDV� GH� 1� DPRQLDFDO� \� QLWUDWRV�� /RV�
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VLVWHPDV� FRQ� LQWHQVLGDG� DOWD� R� DLUHDFLyQ�SURORQJDGD�SXHGHQ� WHQHU� OD�PD\RUtD�GHO�QLWUyJHQR�HQ�IRUPD�GH�QLWUDWR��
(O�1�RUJiQLFR�TXH�HQWUD�HQ�XQ�KXPHGDO�HVWD�QRUPDOPHQWH�DVRFLDGR�FRQ�PDWHULD�SDUWLFXODGD� FRPR� VyOLGRV� RUJiQLFRV�GHO� DJXD� UHVLGXDO� \�R� DOJDV��/D� UHPRFLyQ�LQLFLDO� GH� HVWRV�PDWHULDOHV� FRPR� VyOLGRV� VXVSHQGLGRV� HV�PiV� R�PHQRV� UiSL GD��0XFKR�GH� HVWH�1�RUJiQLFR� VXIUH� GHVFRPSRVLFLyQ� R�PLQHUDOL]DFLyQ�\�GHVFDUJD�HQWRQFHV�QLWUyJHQR�HQ�IRUPD�DPRQLDFDO�DO�DJXD��7DPELpQ�SXHGHQ�VHU�XQD�IXHQWH�GH� 1�� ORV� GHWULWRV� GH� ODV� SODQWDV� \� RWURV� PDWHULDOHV� RUJiQLFRV� JHQHUDGRV�QDWXUDOPHQWH� HQ� HO� KXPHGDO�� SURGXFLHQGR� XQD� GHVFDUJD� HVWDFLRQDO� GH�DPRQtDFR��8QD�DSUR[LPDFLyQ�FRQVHUYDGRUD�DO�GLVHxR�VHUtD�DVXPLU�TXH�OD�PD\RU�SDUWH�GH�17.�TXH�HQWUD��DO�VLVWHPD�HVWi�HQ�IRUPD�GH�QLWUyJHQR�DPRQLDFDO��
6H� FUHH� � TXH� OD� PHMRU� IRUPD� SDUD� UHPRYHU� HO� DPRQLDFR� HQ� DPERV� WLSR V� GH�KXPHGDOHV�DUWLILFLDOHV�HV�OD��QLWULILFDFLyQ�ELROyJLFD�VHJXLGD�SRU�GHVQLWULILFDFLyQ��/D� RSRUWXQLGDG�GH�QLWULILFDU� H[LVWH� FXDQGR� VH� WLHQHQ� FRQGLFLRQHV� DHUyELFDV�� VH�WLHQH� OD�VXILFLHQWH�DOFDOLQLGDG�\� OD� WHPSHUDWXUD�DGHFXDGD��\�GHVSXpV�GH�TXH� OD�PD\RUtD� GH� OD� '%2� KD� VLGR� UHPRYLGD�� SDUD� TXH� ORV� RUJDQLVPRV� QLWULILFDQWHV�SXHGDQ�FRPSHWLU�FRQ�ORV�RUJDQLVPRV�KHWHUyWURIRV�SRU�HO�R[tJHQR�GLVSRQLEOH��
/D�H[SHULHQFLD�KD�GHPRVWUDGR�TXH�OD�FRQGLFLyQ�OLPLWDQWH�SDUD�OD�QLWULILFDFLyQ�HQ�ORV� KXPHGDOHV� HV� OD�GLVSRQLELOLGD G�GH�R[tJHQR��/D� UHODFLyQ� WHyULFD� LQGLFD�TXH�VRQ�QHFHVDULRV�����J�GH�R[tJHQR�SDUD�R[LGDU���J�GH�QLWUyJHQR�DPRQLDFDO��
/D�)LJXUD��� FRPSDUD�HQWUDGD�\�VDOLGD�GH�DPRQLDFR�HQ�ORV�PLVPRV�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV�GH�ORV�JUiIL FRV�DQWHULRUHV��/D�OtQHD�LQFOLQDGD�TXH�FUX]D�HO�JUiILFR� LQGLFD� HO� PRPHQWR� HQ� TXH� OD� HQWUDGD� \� OD� VDOLGD� GH� DPRQLDFR� VRQ�LJXDOHV�� HV� GHFLU�� XQD� UHPRFLyQ� GH� FHUR� HQ� HO� VLVWHPD�� /RV� SXQWRV� TXH� VH�HQFXHQWUDQ�SRU� HQFLPD�GH� OD� OtQHD� LQGLFDQ�TXH�H[LVWH�XQD�SURGXF FLyQ�QHWD�GH�
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DPRQLDFR�GHQWUR�GHO�VLVWHPD��/D�IXHQWH�GH�HVWH�DPRQLDFR�H[WUD�VH�FUHH�TXH�HV�OD�PLQHUDOL]DFLyQ� GHO� QLWUyJHQR� RUJiQLFR� HQ� HO� KXPHGDO�� FRPELQDGR� FRQ� XQD�LQVXILFLHQFLD�GH�R[tJHQR�H�LQDGHFXDGDV�FRQGLFLRQHV�DHUyELFDV�UHTXHULGDV�SDUD�OD�QLWULILFDFLyQ�FRQ�ORV�WLHPSRV�GH�UHWHQFLyQ�KLGUiXOLFD�GH�GLFKRV�VLVWHPDV�

)LJXUD��� ² (QWUDGD�GH�DPRQLDFR�FRQWUD�VDOLGD�GH�DPRQLDFR�HQ�KXPHGDOHV�DUWLILFLDOHV�
/D� GLVSRQLELOLGDG� GH� R[tJHQR� HVWi� UHODFLRQDGD� FRQ� OD� HILFLHQFLD� HQ� OD�WUDQVIHUHQFLD� GH� R[tJHQR� DWPRVIpULFR� HQ� ORV� KXPHGDOHV� WLSR� ):6� \� FRQ� HO�DOFDQFH� � GH� OD� SHQHWUDFLyQ� GH� ODV� UDtFHV� \� OD� HILFLHQFLD� HQ� OD� WUDQVIHUHQFLD� GH�R[tJHQR�GH�HVWDV�UDtFHV�HQ�HO�FDVR�GH�ORV�6)6��3RU�WDQWR��HV�GH�JUDQ�LPSRUWDQFLD�VL�VH�TXLHUH�WHQHU�XQD�EXHQD�HILFLH QFLD�HQ�HO�SURFHVR�GH�QLWULILFDFLyQ��TXH�D�OD�KRUD�GH� GLVHxDU� KXPHGDOHV� GH� IOXMR� VXEVXSHUILFLDO� VH� KDJDQ� FRQ� XQD� SURIXQGLGDG�LJXDO�D�OD�SHQHWUDFLyQ�SRWHQFLDO�GH�ODV�UDtFHV��&XDOTXLHU�IOXMR�EDMR�OD�]RQD�GH�ODV�UDtFHV�VHUi�DQDHUyELFR�\�OD�QLWULILFDFLyQ�HQ�HV WD�]RQD�QR�VHUi�SRVLEOH��(Q�FOLPDV�R�HVWDFLRQHV�FiOLGDV�VHUiQ�QHFHVDULRV�WLHPSRV�GH�UHWHQFLyQ�KLGUiXOLFD�GH���D���GtDV�SDUD�ORJUDU�ORV�QLYHOHV�GH�QLWULILFDFLyQ�GHVHDGRV�
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/D�UHPRFLyQ�GH�DPRQLDFR�HV�WDPELpQ�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��'XUDQWH�ORV�PHVHV�GH YHUDQR�OD�UHPRFLyQ�HV�EDVWDQWH�EXHQD��SHUR�GHFUHFH�D�PHGLGD�TXH�EDMD�OD�WHPSHUDWXUD��VLHPSUH�GHSHQGLHQGR�GH�OD�WHPSHUDWXUD�GHO�DJXD�
/D� DOFDOLQLGDG� HV� QHFHVDULD� SDUD� GDU� OXJDU� D� ODV� UHDFFLRQHV� ELROyJLFDV� GH�QLWULILFDFLyQ��(VWi� WHyULFDPHQWH� DFHSWDGD�SDUD� GLVHxR�XQD� UHODFLyQ�GH�����J�GH�DOFDOLQLGDG��FRPR�&D&2���SRU�FDGD�JUDPR�GH�1+�� � 1�R[LGDGR��(V�SUXGHQWH�VHU� XQ� SRFR� FRQVHUYDGRU� \� XVDU� ��� J� GH� DOFDOLQLGDG� SRU� FDGD� JUDPR� GH�QLWUyJHQR� DPRQLDFDO� D� FDXVD� GH� ODV� SpUGLGDV� H[WHUQDV�� 7tSLFDPHQWH� ODV� DJXDV�UHVLGXDOHV� PXQLFLSDOHV� GHEHQ� WHQHU� DOFDOLQLGDG� VXILFLHQWH�� SHUR� SXHGH� VHU�QHFHVDULD� XQD� DGLFLyQ� H[WUD� SDUD� ORJUDU� QLYHOHV� YHUGDGHUDPHQWH� EDMRV� GH�DPRQLDFR� \� SDUD� DOJXQDV� DJXDV� UHVLGXDOHV� LQGXVWULDOHV� FRQ� EDMD� DOFDOLQLGDG��0iV�R�PHQRV� OD�PLWDG�GH�OD�DOFDOLQLGDG�S XHGH�VHU�UHPRYLGD�FXDQGR�HO�QLWUDWR�SURGXFLGR�HV�ELROyJLFDPHQWH�UHGXFLGR�SRU�GHVQLWULILFDFLyQ�
/D� UHPRFLyQ� GH� QLWUDWRV� �12��� SRU� YtD� GH� XQD� GHVQLWULILFDFLyQ� ELROyJLFD� HQ�KXPHGDOHV�� UHTXLHUH� FRQGLFLRQHV� DQy[LFDV��XQD�DGHFXDGD� IXHQWH�GH� FDUERQR�\�FRQGLFLRQHV� DGHFXDGDV� GH� WHPSHUDWXUD�� /D� SUHVHQFLD� GH� FRQGLFLRQHV� DQy[LFDV�HVWi� FDVL� JDUDQWL]DGD� HQ� PXFKRV� KXPHGDOHV� DUWLILFLDOHV� \� OD� WHPSHUDWXUD� GHO�DJXD�GHSHQGH�GHO�FOLPD�ORFDO�\�GH�OD�HVWDFLyQ��DVt�TXH�OD�GLVSRQLELOLGDG�GH�XQD�IXHQWH� DGHFXDGD�GH� FDUERQR� WLHQGH�D VHU�HO� IDFWRU�TXH�FRQWUROD�HO�SURFHVR�� �(O�PHWDQR� � \� RWUDV� IXHQWHV� GH� FDUERQR� IiFLOPHQWH� GHJUDGDEOHV� VRQ� XVDGDV�FRP~QPHQWH�HQ�SURFHVRV�FRQYHQFLRQDOHV�GH�GHVQLWULILFDFLyQ��SHUR�HVWD�VROXFLyQ�QR�HV�DSOLFDEOH�GHVGH�HO�SXQWR�GH�YLVWD�GH�ORV�FRVWRV�D�ORV�KXPHG DOHV��DVt�TXH�OD�GHVQLWULILFDFLyQ� GHSHQGHUi� GH� ORV� RUJDQLVPRV� SUHVHQWHV� HQ� HO� DJXD� UHVLGXDO� R�TXH�VH�HQFXHQWUHQ�GH�IRUPD�QDWXUDO�HQ�HO�KXPHGDO��
6H� GLMR� DQWHV� TXH�SDUD� OD�QLWULILFDFLyQ� VH� UHTXLHUH� TXH� VH� HOLPLQH�SUHYLDPHQWH�PXFKD� GH� OD� '%2�� DVt� TXH� SXHGH� TXH� � OD� GLVSRQLELOLGDG� RULJLQDO� GH� FDUERQR�
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RUJiQLFR� \D� QR� H[LVWD� HQ� HO�PRPHQWR� GH� OD� GHVQLWULILFDFLyQ�� 6H� HVWLPD� TXH� VH�UHTXLHUHQ�HQWUH���\���J�GH�'%2�SDUD�GHVQLWULILFDU���J�GH�12 � ² 1��
(Q�OD�)LJXUD��� VH�FRPSDUD�HQWUDGD�\�VDOL GD�GH�QLWUDWRV�HQ�ORV�PLVPRV�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV�GH�ORV�JUiILFRV�DQWHULRUHV�

)LJXUD� �� � (QWUDGD� GH� QLWUDWRV� FRQWUD� VDOLGD� GH� QLWUDWRV� HQ� KXPHGDOHV�DUWLILFLDOHV�
/D�RWUD�JUDQ�IXHQWH�GH�FDUERQR�HQ�ORV�KXPHGDOHV�VRQ� ORV�UHVLGXRV�GH�ODV�SODQWDV�\� RWURV� RUJDQLVPRV� QDWXUDOHV� SUHVHQWHV� HQ� HO� EHQWRV�� � 6L� ODV� FRQGLFLRQHV� GH�WHPSHUDWXUD�VRQ�IDYRUDEOHV��HVWR�SRGUtD�VHU�VXILFLHQWH�SDUD�XQD�GHVQLWULILFDFLyQ�WRWDO�� SDUD� FDUJDV� RUJiQLFDV� \� GH� QLWUyJHQR� XVDGDV� WtSLFDPHQWH� HQ� ORV�KXPHGDOHV��/RV�VLVWHPDV�GH� IOXMR� OLEUH� WLHQHQ�XQD�YHQWDMD�HQ�HVWH�DSDUWDGR��\D�TXH� OD� FDtGD� GH� KRMDV� VREUH� HO� DJXD� KDFH� TXH� VHDQ� VXVFHSWLEOHV� GH� WHQHU� XQD�GHVFRPSRVLFLyQ�PiV�UiSLGD��FRPSDUDGD�FRQ�ORV�VLVWHPDV�GH�IOXMR�VXEVXSHUILFLDO�GRQGH�HVWRV�UHVLGXRV�\DF HQ�VREUH�OD�VXSHUILFLH�GHO�PHGLR�
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��� 5(02&,Ð1�'(�)Ð6)252
/D�UHPRFLyQ�GH�IyVIRUR�HQ�OD�PD\RUtD�GH�ORV�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV�QR�HV�PX\�HILFD]��GHELGR�D� ODV�SRFDV�RSRUWXQLGDGHV�GH�FRQWDFWR�HQWUH�HO�DJXD�UHVLGXDO�\�HO�WHUUHQR��$OJ~Q�WUDEDMR�H[SHULP HQWDO�KD�XVDGR�DUFLOOD�H[SDQGLGD�\�DGLFLyQ�GH�y[LGRV�GH�KLHUUR�\�DOXPLQLR��DOJXQRV�GH�HVWRV� WUDWDPLHQWRV�SXHGHQ�VHU� SURPHWHGRUHV�SHUR� ODV� H[SHFWDWLYDV� D� ODUJR�SOD]R�QR� VH�KDQ�GHILQLGR�D~Q��$OJXQRV�VLVWHPDV�HQ�(XURSD�XVDQ�DUHQD�HQ�OXJDU�GH�OD�JUDYD�SDUD�DXP HQWDU�OD�FDSDFLGDG�GH�UHWHQFLyQ�GHO�IyVIRUR��SHUR�HVWH�PHGLR�UHTXLHUH�LQVWDODFLRQHV�PX\�JUDQGHV��GHELGR�D�OD�UHGXFLGD�FRQGXFWLYLGDG�KLGUiXOLFD�GH�OD�DUHQD�FRPSDUDGD�FRQ� OD�JUDYD��6L�HV�UHTXLVLWR�GHO�SUR\HFWR�XQD�LPSRUWDQWH�UHPRFLyQ�GH�IyVIRUR��VH�QHFHVLWDUi�HQWRQFHV�XQ�iUHD�GH�WHUUHQR�PX\�JUDQGH�R�PpWRGRV�GH�WUDWDPLHQWR�DOWHUQDWLYRV��
/D�)LJXUD��� SUHVHQWD�OD�HQWUDGD�\�OD�VDOLGD�GH�IyVIRUR�SDUD�ORV�VLVWHPDV�GH�ODV�ILJXUDV�DQWHULRUHV�HQ�TXH�ORV�GDWRV�HVWiQ�GLVSRQLEOHV�

)LJXUD��� ² (QWUDGD�FRQWUD�VDOLGD�GH�IyVIRUR�HQ�KXPHGDOHV�DUWLILFLDOHV�
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/D�OtQHD�LQFOLQDGD�HQ�OD�ILJXUD�UHSUHVHQWD�OD�FRQGLFLyQ�GRQGH�OD�HQWUDGD�LJXDOD�OD�VDOLGD��UHQGLPLHQWR�FHUR��&XDWUR�GH�ORV�SXQWRV�HVWiQ�XQ�SRFR�SRU�HQFLPD�GH�OD�OtQHD�SXQWHDGD��SHUR�OD�PD\RUtD�LQGLFDQ�XQD�HPRFLyQ�GH�HQWUH�HO����\�HO������3XHGH�HVSHUDUVH�TXH�HVWDV�HILFLHQFLDV�VH�PDQWHQJDQ�D�ODUJR�SOD]R�GXUDQWH�WRGR�HO�SHUtRGR�GH�IXQFLRQDPLHQWR�GHO�VLVWHPD�
��� 5(02&,Ð1�'(�0(7$/(6
/RV� PHFDQLVPRV� GH� HOLPLQDFLyQ� GH� PHWDOHV� HQ� KX PHGDOHV� DUWLILFLDOHV� VRQ�VLPLODUHV�D� ORV�GHVFULWRV�DQWHULRUPHQWH�SDUD�HO� IyVIRUR�� LQFOX\HQGR�DVLPLODFLyQ�SRU� SDUWH� GH� ODV� SODQWDV�� DGVRUFLyQ�� \� SUHFLSLWDFLyQ�� &RPR� ORV� VHGLPHQWRV�RUJiQLFRV� H� LQRUJiQLFRV� HVWiQ� DXPHQWDQGR� FRQWLQXDPHQWH� �D� XQD� YHORFLGDG�OHQWD��HQ�ORV�KXPHGDOHV��OD�GLVSRQLELOLGDG�GH�VLWLRV�GH�DGVRUFLyQ�IUHVFRV�WDPELpQ��HVWi� DXPHQWDQGR�� /RV� GRV� WLSRV� GH� KXPHGDOHV� DUWLILFLDOHV� WLHQHQ� OD� PLVPD�FDSDFLGDG� SRWHQFLDO� GH� UHPRFLyQ� GH� PHWDOHV� \� HVWD� FDSDFLGDG� VH� PDQWLHQH�GXUDQWH�WRGR�HO�SHUtRGR�GH�IXQFLR QDPLHQWR�GHO�VLVWHPD��
/RV� PHWDOHV� SXHGHQ� DFXPXODUVH� HQ� ORV� KXPHGDOHV� DUWLILFLDOHV�� SHUR� ODV�FRQFHQWUDFLRQHV� TXH� QRUPDOPHQWH� WLHQHQ� ODV� DJXDV� UHVLGXDOHV� QR� UHSUHVHQWDQ�XQD�DPHQD]D�SDUD�ORV�YDORUHV�GHO�KiELWDW�R�SDUD�ORV�SRVLEOHV�XVRV�D�ODUJR�SOD]R��
��� 5(02&,Ð1�'(�&2/,)250(6�)(&$/(6
/RV� KXPHGDOHV� DUWLILFLDOHV� VRQ�� HQ� JHQHUDO�� FDSDFHV� GH� XQD� UHGXFFLyQ� GH�FROLIRUPHV� IHFDOHV� GH� HQWUH� XQR� D� GRV� ORJDULWPRV� FRQ� WLHPSRV� GH� UHWHQFLyQ�KLGUiXOLFD�GH���D�� GtDV�TXH�HQ�PXFKRV�FDVRV�QR�HV�VXILFLHQWH�SDUD�VDWLVIDFHU�ORV�UHTXLVLWRV� GH� YHUWLGR� TXH� D� PHQXGR� HVSHFLILFDQ� �� ���103����� PO�� 6HUtDQ�
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QHFHVDULRV�WLHPSRV�GH�UHWHQFLyQ�VXSHULRUHV�D����GtDV�SDUD�ORJUDU�UHGXFFLRQHV�GH���R���ORJDULWPRV��
&XDQGR� VH� SUHVHQWDQ� HYHQWRV� LQWHQVRV� GH� OOXYLD�� ORV� SLFRV� GH� FDXGDO� LQIOX\HQ�QHJDWLYDPHQWH� HQ� OD� HILFLHQFLD� GH� UHPRFLyQ� GH� FROLIRUPHV� IHFDOHV�� &RPR�UHVXOWDGR�� OD� PD\RUtD� GH� ORV� VLVWHPDV� XWLOL]DQ� DOJXQD� IRUPD� GH� GHVLQIHFFLyQ�ILQDO��(Q�OD� LQVWDODFLyQ�DQWHV�FLWDGD��TXH�FXHQWD�FRPR�PHGLR�FRQ�JUDYD�ILQD�GH�UtR��ORV�FROLIRUPHV�IHFDOHV�VH�KDQ�UHG XFLGR�GH���[���� 103������PO�D����O���PO�GH�PHGLD��
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�� 02'(/2�*(1(5$/�'(�',6(f2
/RV�VLVWHPDV�GH�KXPHGDOHV�DUWLILFLDOHV�SXHGHQ�VHU�FRQVLGHUDGRV�FRPR�UHDFWRUHV�ELROyJLFRV�� \� VX� UHQGLPLHQWR� SXHGH� VHU� HVWLPDGR� PHGLDQWH� XQD� FLQpWLFD� GH�SULPHU� RUGHQ�GH� IOXMR� D� SL VWyQ� SDUD� OD� UHPRFLyQ�GH�'%2�\� QLWUyJHQR�� (Q� ORV�FDStWXORV���D�����WUDWDUHPRV�PRGHORV�GH�GLVHxR�SDUD�UHPRFLyQ�GH�'%2��VyOLGRV�VXVSHQGLGRV�� QLWUyJHQR�\� IyVIRUR�� SDUD� ORV�GRV� WLSRV�GH� VLVWHPDV�� IOXMR� OLEUH�\�IOXMR�VXEVXSHUILFLDO��DVt�FRPR�ODV�FRQVLGHUDFLRQHV GH�WLSR�KLGUiXOLFR�\�WpUPLFR��(Q� DOJXQRV� FDVRV� VH� SUHVHQWDQ� YDULRV� PRGHORV� FRQ� HO� REMHWR� GH� SRGHU�FRPSDUDUORV�GDGD�OD�IDOWD�GH�FRQVHQVR�XQLYHUVDO�VREUH�OD�PHMRU�DSUR[LPDFLyQ�DO�GLVHxR�
/RV�PRGHORV�GH�GLVHxR�SUHVHQWDGRV�HQ�ORV�FDStWXORV���D����VRQ�ORV�VXJ HULGRV�SRU�6KHUZRRG� &�� 5HHG� HQ� VX� OLEUR� 1DWXUDO� 6\VWHPV� IRU� :DVWH� 0DQDJHPHQW� DQG�7UHDWPHQW��SRU�FRQVLGHUDUORV�ORV�PiV�FRPSOHWRV�\�DFRUGHV�D�ORV�REMHWLYRV�GH�HVWH�WUDEDMR�
/D�VLJXLHQWH�HV�OD�HFXDFLyQ�EiVLFD�GH�ORV�UHDFWRUHV�GH�IOXMR�D�SLVWyQ�

W.
R
H 7H&& � ���

GRQGH� &H�� &RQFHQWUDFLyQ�GHO�FRQWDPLQDQWH�HQ�HO�HIOXHQWH��PJ�O&R�� &RQFHQWUDFLyQ�GHO�FRQWDPLQDQWH�HQ�HO�DIOXHQWH��PJ�O.7�� &RQVWDQWH� GH� UHDFFLyQ�GH� SULPHU� RUGHQ�GHSHQGLHQWH� GH� OD�WHPSHUDWXUD��G��W� WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFD��G
(VWH� WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFD�HQ�HO�KXPHGDO�SXHGH�VHU�FDOFXODGR�FRQ� OD�VLJXLHQWH�H[SUHVLyQ�

4/:\QW  ���
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GRQGH� /� /DUJR�GH�OD�FHOGD�GHO�KXPHGDO��P:� $QFKR�GH�OD�FHOGD�GHO�KXPHGDO��P\� 3URIXQGLGDG�GH�OD�FHOGD�GHO�KXPHGDO��PQ� SRURVLGDG�� R� HVSDFLR� GLVSRQLEOH� SDUD� HO� IOXMR� GHO� DJXD� D�WUDYpV� GHO� KXPHGDO�� /D� YHJHWDFLyQ� \� ORV� UHVLGXRV� RFXSDQ�DOJ~Q�HVSDFLR�HQ�ORV�KXPHGDOHV�WLSR�):6��\�HO�PHGLR��UDtFHV�\� RWURV� VyOLGRV� KDFHQ� OR� PLVPR� HQ� ORV� GHO� WLSR� 6)6�� /D�SRURVLGDG�HV�XQ�SRUFHQWDMH�H[SU HVDGR�FRPR�GHFLPDO�4� &DXGDO�PHGLR�D�WUDYpV�GHO�KXPHGDO��P ��G
� RH 444 � ���GRQGH� 4H� &DXGDO�GH�VDOLGD��P��G4R� &DXGDO�GH�HQWUDGD��P��G

3XHGH� VHU� QHFHVDULR� FDOFXODU� HO� FDXGDO�PHGLR�PHGLDQWH� OD� DQWHULRU� H[SUHVLyQ��SDUD� FRPSHQVDU� ODV� SpUGLGDV� R� JDQDQFLDV� GH� DJXD� FDXVDGDV� SRU� ILOWUDFLyQ� R�SUHFLSLWDFLRQHV�D� OR� ODUJR�GHO� IOXMR�GHO�DJXD�UHVLGXDO�D�WUDYpV�GHO�KXPHGDO��8Q�GLVHxR� FRQVHUYDGRU� GHEH� DVXPLU� TXH� QR� H[LVWHQ� SpUGLGDV� SRU� ILOWUDFLyQ� \�DGRSWDU� XQD� HVWLPDFLyQ� UD]RQDEOH� GH� ODV� SpUGLGDV� SRU HYDSRWUDQVSLUDFLyQ� \�JDQDQFLDV�SRU� OOXYLD�GH� ORV� UHJLVWURV�KLVWyULFRV�GHO� OXJDU��SDUD� FDGD�PHV�GH� OD�RSHUDFLyQ�� (VWR� UHTXLHUH� XQD� SULPHUD� VXSRVLFLyQ� GHO� iUHD� VXSHUILFLDO� GHO�KXPHGDO� SDUD� SRGHU� FDOFXODU� HO� DJXD� H[WUD� TXH� HQWUD� R� VDOH�� (V� XVXDOPHQWH�UD]RQDEOH� SDUD� XQ� GLVHxR� SUHOLPLQDU� VXSRQHU� TXH� ORV� FDXGDOHV� GH� HQWUDGD� \�VDOLGD�VRQ�LJXDOHV�
(V�HQWRQFHV�SRVLEOH�GHWHUPLQDU�HO�iUHD�VXSHUILFLDO�GHO�KXPHGDO�FRPELQDQGR�ODV�HFXDFLRQHV���� \�����

\Q. &&4/:$ 7
HRV ��OQ��  ���

GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �
(O� YDORU�GH�.7 SDUD� ODV� HFXDFLRQHV� ��� \� ��� GHSHQGH�GHO� FRQWDPLQDQWH�TXH� VH�TXLHUH�HOLPLQDU�\�GH�OD�WHPSHUDWXUD��HVWR�VH�GLVFXWLUi�PDV�DGHODQWH�
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&RPR�ODV�UHDFFLRQHV�ELROyJLFDV�GHO�WUDW DPLHQWR�GHSHQGHQ�GH�OD�WHPSHUDWXUD��HV�QHFHVDULR��SDUD�XQ�EXHQ�GLVHxR��HVWLPDU�OD�WHPSHUDWXUD�GHO�DJXD�HQ�HO�KXPHGDO��(O� UHQGLPLHQWR� \� OD� YLDELOLGDG�GH� ORV� KXPHGDOHV� GH� WLSR�):6�HQ� FOLPDV�PX\�IUtRV�HVWiQ�WDPELpQ�LQIOXLGRV�SRU�OD�IRUPDFLyQ�GH�KLHOR�HQ�HO�VL VWHPD��(Q�HO�FDVR�H[WUHPR�� XQ� KXPHGDO� UHODWLYDPHQWH� SRFR�SURIXQGR�SRGUtD� FRQJHODUVH�� OR� TXH�GDUtD� OXJDU� D� XQD� GHWHQFLyQ� GHO� SURFHVR�� 3RU� WDQWR�� VH� WUDWDUi� WDPELpQ� HO�SURFHGLPLHQWR�GH�FiOFXOR�SDUD�HVWLPDU�OD�WHPSHUDWXUD�GHO�DJXD�HQ�HO�KXPHGDO�\�HO�JURVRU�GH OD�FDSD�GH�KLHOR�GH�IRUPDUVH�pVWD���9pDVH�HO�FDStWXOR� ��
(O�GLVHxR�KLGUiXOLFR�GH�XQ�KXPHGDO�HV�WDQ�LPSRUWDQWH�FRPR�HO�GH�ORV�PRGHORV�TXH�FDOFXODQ�OD�UHPRFLyQ�GH�FRQWDPLQDQWHV��\D�TXH�HVWRV�PRGHORV�HVWiQ�EDVDGRV�HQ�TXH�VH�DVXPH�XQ�IOXMR�D�SLVWyQ�FRQ�XQ�IOXMR�XQLIRUPH�D�WUDYpV�GH�OD�VHFFLyQ�GHO� KXPHGDO� \� FRQ�PtQLPRV� IOXMRV� SUHIHUHQFLDOHV��0XFKRV� VLVWHPDV� H[LVWHQWHV�IXHURQ� GLVHxDGRV� VLQ� WHQHU� OD� VXILFLHQWH� FRQVLGHUDFLyQ� D� ORV� UHTXHULPLHQWRV�KLGUiXOLFRV��OR�TXH�OOHYy�D�REWHQHU�FRQ GLFLRQHV�QR�HVSHUDGDV�GH�IOXMR��LQFOXLGRV�FDPLQRV�SUHIHUHQFLDOHV�\�FRQVHFXHQFLDV�DGYHUVDV�VREUH�HO�UHQGLPLHQWR�HVSHUDGR��(VWRV�SUREOHPDV�HVWiQ� FRQVLGHUDGRV� HQ�HO�SURFHGLPLHQWR�GH�GLVHxR�KLGUiXOLFR�TXH�DTXt�VH�SUHVHQWD���9pDVH�FDStWXOR� ���
8Q� GLVHxR� YiOLGR� UHTXLHUH� WHQHU� HQ� FXHQWD� FRQVLGHUDFLRQHV� KLGUiXOLFDV� \�WpUPLFDV��DVt�FRPR�OD�FLQpWLFD�GH� OD�UHPRFLyQ��(O�SURFHGLPLHQWR�HV�XVXDOPHQWH�LWHUDWLYR� \� UHTXLHUH� DVXPLU� OD� SURIXQGLGDG� GHO� DJXD� \� OD� WHPSHUDWXUD� SDUD�UHVROYHU� ODV�HFXDFLRQHV�FLQpWLFDV��'H�HVWD�PDQHUD��VH�SXHGH�SUHGHFLU�HO�iUHD�GH�KXPHGDO�UHTXHULGD�SDUD�OD�UHPRFLyQ�GH�XQ�FRQWDPLQDQWH��(O�FRQWDPLQDQWH�TXH�UHTXLHUD�OD�PD\RU�iUHD�SDUD�VX�UHPRFLyQ��VHUi�HO�IDFWRU�OLPLWDQWH�HQ�HO�GLVHxR�\�FRQWURODUi� HO� WDPDxR� GHO� KXPHGDO�� 8QD� Y H]� VH� FRQRFH� HO� iUHD�� ODV� HFXDFLRQHV�WpUPLFDV�SXHGHQ�VHU�XVDGDV�SDUD�HVWLPDU�OD�WHPSHUDWXUD�WHyULFD�GHO�DJXD�HQ�HO�KXPHGDO�� 6L� HVWH� FiOFXOR� QR� FRLQFLGH� FRQ� HO� GDWR� DVXPLGR� LQLFLDOPHQWH� VH�
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UHTXHULUiQ�SRVWHULRUHV� LWHUDFLRQHV�KDVWD�TXH�HVWDV�GRV� WHPSHUDWXUDV� FRQYHUMDQ��(O�~OWLPR�SDVR�HV�XVDU� ORV� FiOFXORV�KLGUiXOLFRV� DSURSLDGRV�SDUD�GHWHUPLQDU� OD�IRUPD�ILQDO��UHODFLyQ�ODUJR�DQFKR��\�OD�YHORFLGDG�GH�IOXMR�HQ�HO�KXPHGDO��6L�HVWRV�YDORUHV� ILQDOHV� VRQ� VLJQLILFDWLYDPHQWH� GLIHUHQWHV� D� ORV� DVXPLGRV� LQLFLDOPHQWH�SDUD�ODV�HFXDFLRQHV�GH�WHPSHUDWXUD��VHUiQ�QHFHVDULDV�QXHYDV�LWHUDFLRQHV�
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�� ',6(f2�+,'5É8/,&2
(O� GLVHxR� KLGUiXOLFR� GH� XQ� KXPHGDO� DUWLILFLDO� HV� FUtWLFR� SDUD� HO� p[LWR� GH� VX�UHQGLPLHQWR�� 7RGRV� ORV� PRGHORV� GH� GLVHxR� TXH� VH� XVDQ� DFWXDOPHQWH� DVXPHQ�FRQGLFLRQHV�XQLIRUPHV GH�IOXMR�D�SLVWyQ�\�TXH�DGHPiV�QR�H[LVWHQ�UHVWULFFLRQHV�SDUD� HO� FRQWDFWR� HQWUH� ORV� FRQVWLWX\HQWHV� GHO� DJXD� UHVLGXDO� \� ORV� RUJDQLVPRV�UHVSRQVDEOHV�GHO�WUDWDPLHQWR��
(Q� XQ� KXPHGDO� 6)6� HVWH� FRQFHSWR� HV� QHFHVDULR� SDUD� DVHJXUDU� TXH� ODV�FRQGLFLRQHV� GH� IOXMR� VXEVXSHUILFLDO� VH� PDQWLHQHQ� HQ� FLUFXQVWDQFLDV� QRUPDOHV�GXUDQWH� WRGR�HO�SHUtRGR�GH� IXQFLRQDPLHQWR�GHO�VLVWHPD��(VWR�VROR�HV�SRVLEOH�D�WUDYpV� GH� XQ� FXLGDGRVR� GLVHxR� KLGUiXOLFR� \� XQRV� PpWRGRV� FRQVWUXFWLYRV�DSURSLDGRV�
(O�IOXMR�D�WUDYpV�GHO�KXPHGDO�GHEH�VXSHUDU OD�UHVLVWHQFLD�SRU�IULFFLyQ�GHO�PLVPR�VLVWHPD��(VWD�UHVLVWHQFLD�HV�LPSXHVWD�SRU�OD�YHJHWDFLyQ�\�OD�FDSD�GH�VHGLPHQWRV�HQ�ORV�):6��\�HO�PHGLR��ODV�UDtFHV�GH�ODV�SODQWDV�\�ORV�VyOLGRV�DFXPXODGRV�HQ�ORV�6)6�� /D� HQHUJtD� QHFHVDULD� SDUD� VXSHUDU� HVWD� UHVLVWHQFLD YLHQH� GDGD� SRU� OD�SHUGLGD�GH�FDUJD�HQWUH�OD�HQWUDGD�\�OD�VDOLGD�GHO�VLVWHPD��/D�PHMRU�VROXFLyQ�HQ�OR�UHIHUHQWH�D�FRQVWUXFFLyQ��HV�SURYHHU�DO�KXPHGDO�GH�XQ�IRQGR�FRQ�XQD�LQFOLQDFLyQ�TXH� VHD� VXILFLHQWH� SDUD� SHUPLWLU� XQ� GUHQDMH� FRPSOHWR� FXDQGR� VHD� QHFHVDULR� \�XQD�VDOLGD�GH�DOWXUD�YDULDEOH�FRQ�HO�QLYHO�GH�DJXD�
/D�UHODFLyQ�ODUJR�DQFKR�WLHQH�XQD�JUDQ�LQIOXHQFLD�HQ�HO�UpJLPHQ�KLGUiXOLFR�\�HQ�OD�UHVLVWHQFLD�DO�IOXMR�GHO�VLVWHPD��(Q�WHRUtD�JUDQGHV�UHODFLRQHV�ODUJR�DQFKR������R�PD\RUHV�DVHJXUDUtDQ�XQ�IOXMR�D�SLVWy Q��SHUR�WLHQHQ�HO�LQFRQYHQLHQWH�GH�TXH�HQ�OD�SDUWH�DOWD�VH�GHVERUGDQ�GHELGR�DO�LQFUHPHQWR�HQ�OD�UHVLVWHQFLD�DO�IOXMR�FDXVDGR�SRU� � OD� DFXPXODFLyQ� GH� UHVLGXRV� GH� YHJHWDFLyQ�� SULQFLSDOPHQWH� HQ� VLVWHPDV�
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):6�� 3RU� WDQWR�� UHODFLRQHV� GH� ���� KDVWD� DSUR[LPDGDPHQWH� � ��� R� ���� VRQ�DFHSWDEOHV�� /RV� FRUWRFLUFXLWRV� SXHGHQ� VHU� PLQLPL]DGRV� FRQ� XQD� FXLGDGRVD�FRQVWUXFFLyQ�\�PDQWHQLPLHQWR��GHO�IRQGR�GHO�KXPHGDO��FRQ�HO�XVR�GH�P~OWLSOHV�FHOGDV�� \� FRQ� OD� LQWHUFDODFLyQ� GH� ]RQDV� DELHUWDV� �VLQ� YHJHWDFLyQ�� SDUD� OD�UHGLVWULEXFLyQ�GHO�I OXMR�
��� +80('$/(6�'(�)/8-2�/,%5(
(O� IOXMR�GH�DJXD�HQ�XQ�KXPHGDO�):6�HV�GHVFULWR�SRU� OD�HFXDFLyQ�GH�0DQQLQJ��TXH�GHILQH�HO� IOXMR�HQ�FDQDOHV�DELHUWRV��/D�YHORFLGDG�GH� IOXMR�HQ�HO�KXPHGDO�HV�GHVFULWD� SRU� OD� HFXDFLyQ� ����� GHSHQGH� GH� OD� SURIXQGLGDG� GHO� DJXD�� GH� OD�SHQGLHQWH� GH� OD� VXSHUILFLH� GHO� DJXD� \� GH� OD� GHQVLGDG� GH� OD� YHJHWDFLyQ��2WUDV�DSOLFDFLRQHV�GH� OD� HFXDFLyQ�GH�0DQQLQJ�SDUD� FDQDOHV� DELHUWRV� VXSRQHQ�TXH� OD�UHVLVWHQFLD�SRU�IULFFLyQ�VRODPHQWH�RFXUUH�HQ�HO�IRQGR�\�HQ�ODV�SDUHGHV�GHO�FDQDO��(Q� ORV� KXPHGDOHV� DUWLILFLDOHV� ):6� OD� UHVLVWHQFLD� HVWi� GLVWULEXLGD� VREUH� OD�WRWDOLGDG�GH�OD�FROXPQD�GH�DJXD��\D�TXH�ODV�SODQWDV�HPHUJHQWHV�\�ORV�UHVWRV�GH�YHJHWDFLyQ�HVWiQ�SUHVHQWHV�HQ�WRGR�HO�HVSDFLR��/D�HFXDFLyQ�GH�0DQQLQJ�WDPELpQ�DVXPH� IOXMR� WXUEXOHQWR�� O R� TXH� QR� HV� FRPSOHWDPHQWH� YiOLGR� SHUR� HV� XQD�DSUR[LPDFLyQ�DFHSWDEOH�

������� V\QY  ���
GRQGH� Y� YHORFLGDG�GH�IOXMR��P�VQ� FRHILFLHQWH�GH�0DQQLQJ��V�P ���\� SURIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��PV� JUDGLHQWH�KLGUiXOLFR��R�SHQGLHQWH�GH�OD�VX SHUILFLH�GHO�DJXD��P�P
3DUD�ORV�KXPHGDOHV��HO�Q~PHUR�GH�0DQQLQJ��Q��HV�IXQFLyQ�GH�OD�SURIXQGLGDG�GHO�DJXD� GHELGR� D� OD� UHVLVWHQFLD� LPSXHVWD� SRU� OD� YHJHWDFLyQ� HPHUJHQWH�� � /D�UHVLVWHQFLD� WDPELpQ�GHSHQGH�GH� OD� GHQVLGDG�GH� OD� YHJHWDFLyQ�\�GH� OD� FDSD�GH�
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UHVLGXRV�TXH�SXHGH�YDULDU� VHJ~Q� OD� ORFDOL]DFLyQ�R� OD�HVWDFLyQ��/D�UHODFLyQ�HVWi�GHILQLGD�SRU�
���\DQ  ���

GRQGH� D� IDFWRU�GH�UHVLVWHQFLD�� ���PV �� ���� ���PV � SDUD�YHJHWDFLyQ�HVFDVD�\�\!����P� ���� ���PV � SDUD� YHJHWDFLyQ� PRGHUDGDPHQWH� GHQVD� FRQ�SURIXQGLGDGHV�GH�DJXD�UHVLGXDO�GH�\ |����P� ���� ���PV � SDUD�YHJHWDFLyQ�PX\�GHQVD�\�FDSD�GH�UHVLGXRV��HQ�KXPHGDOHV�FRQ�\ d����P
(Q�PXFKDV� VLWXDFLRQHV�� FRQ� YHJHWDFLyQ� HPHUJHQWH� WtSLFD�� HV� DFHSWDEOH� DVXPLU�SDUD�SURSyVLWRV�GH�GLVHxR�YDORUHV�GH� D�HQWUH���\����6XVWLWX\HQGR�OD�HFXDFLyQ� ���HQ�OD�HFXDFLyQ���� WHQHPRV�

������� V\DY  ���
6XVWLWX\HQGR� \� UHRUJDQL]DQGR� WpUPLQRV� HV�SRVLEOH OOHJDU� D�XQD� HFXDFLyQ�SDUD�GHWHUPLQDU�OD�ORQJLWXG�Pi[LPD�GH�XQD�FHOGD�GH�KXPHGDO�

/ \PV\/$::\4Y V ����   
GRQGH� 4� &DXGDO��P��G:� $QFKR�GH�OD�FHOGD�GH�KXPHGDO��P$V� ÉUHD�VXSHUILFLDO�GH�OD�FHOGD�GH�KXPHGDO��P �/� /RQJLWXG�GH�OD�FHOGD�GH�KXPHGDO�� PP� SHQGLHQWH�GHO�IRQGR�GHO�OHFKR����H[SUHVDGR�FRPR�GHFLPDO
6XVWLWX\HQGR�HQ�OD�HFXDFLyQ� ��� \�UHRUGHQDQGR�REWHQHPRV�

��������� ������ »¼º«¬ª � � 4DP\$/ V ���
(O�iUHD�VXSHUILFLDO�GHO�KXPHGDO��$ V��VH�GHWHUPLQD�SULPHUR�PHGLDQWH�HO�PRGHOR�GH�GLVHxR�GH� UHPRFLyQ�GHO� FRQWDPLQDQWH� OLPLWDQWH��/D�HFXDFLyQ� ��� SHUPLWH�HO�
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FiOFXOR� GLUHFWR� GH� OD� ORQJLWXG� Pi[LPD� DFHSWDEOH� GH� XQD� FHOGD� GH� KXPHGDO�FRPSDWLEOH� FRQ� HO� JUDGLHQWH� KLGUiXOLFR� VHOHFFLRQDGR�� (V� DFRQVHMDEOH� XVDU� HO�JUDGLHQWH� KLGUiXOLFR�PiV� SHTXH xR� SRVLEOH� SDUD� WHQHU� XQD� UHVHUYD� HQ� FDVR� GH�QHFHVLWDUVH� DMXVWHV� IXWXURV��8QD� UHODFLyQ� ODUJR �DQFKR� d ���� VXHOH� VHU� OD�PHMRU�VHOHFFLyQ�GHVGH�HO�SXQWR�GH�YLVWD�FRVWR�HILFLHQFLD��SHUR�RWUDV�FRPELQDFLRQHV�GH�ORQJLWXG� \� JUDGLHQWH� KLGUiXOLF R� VRQ� SRVLEOHV� WDPELpQ� GH�PRGR� TXH� VH� SXHGD�DMXVWDU�OD�IRUPD�GHO�KXPHGDO�DO�VLWLR�\�VX�WRSRJUDItD��(O�YDORU�GH��P��XVDGR�HQ�OD�HFXDFLyQ��HVWi�WtSLFDPHQWH�HQWUH����\�����GH�OD�SHUGLGD�GH�FDUJD�GLVSRQLEOH��/D�Pi[LPD� SHUGLGD� GH� FDUJD� GLVSRQLEOH� HV� LJXDO� DO� WR WDO� GH� OD� SURIXQGLGDG� GHO�DJXD� �\�� GHO� KXPHGDO� FXDQGR�P ������ (VWH� QR� VHUtD� XQ�GLVHxR� FRQVHUYDGRU��SRUTXH�HO�KXPHGDO�SRGUtD�HVWDU�VHFR�DO�ILQDO�\�QR�WHQGUtD�FDSDFLGDG�GH�UHVHUYD�VL�OD�UHVLVWHQFLD�DO�IOXMR�DXPHQWDUD�HQ�HO�IXWXUR�
(O� YDORU� GH�4� HQ� OD� HFXDFLyQ� ��� HV� HO� FDXGDO� SURPHGLR� HQWUH� OD� HQWUDGD� \� OD�VDOLGD�� SDUD� WHQHU� HQ� FXHQWD� ODV� SpUGLGDV� R� JDQDQFLDV� GH� DJXD� GHELGDV� D� OD�HYDSRWUDQVSLUDFLyQ��ILOWUDFLyQ�\�SUHFLSLWDFLyQ��(V�XVXDOPHQWH�DFHSWDEOH�SDUD�XQ�GLVHxR� SUHOLPLQDU� VXSRQHU� ORV� FDXG DOHV� GH� HQWUDGD� \� VDOLGD� LJXDOHV�� 3DUD� HO�GLVHxR� ILQDO� GHO� VLVWHPD� VHUi� QHFHVDULR� WHQHU� HQ� FXHQWD� HVWDV� SpUGLGDV� \�JDQDQFLDV�
��� +80('$/(6�'(�)/8-2�68%683(5),&,$/
/D� OH\� GH�'DUF\�� TXH� HVWD� GHILQLGD� HQ� OD� HFXDFLyQ� ����� GHVFULEH� HO� UpJLPHQ�GH�IOXMR� HQ�XQ�PHGLR�SRURVR�TXH� HV� OR� JHQHUDOPHQWH� DFHSWDGR�SDUD� HO�GLVHxR�GH�KXPHGDOHV�WLSR�6)6�XVDQGR�VXHOR�\�DUHQD�FRPR�PHGLR�GHO�OHFKR��(O�PD\RU�QLYHO�GH� WXUEXOHQFLD� HQ� HO� IOXMR� RFXUUH� HQ� OHFKRV� TXH� XVDQ� SLHGUD� PX\� JUXHVD��HQWRQFHV�OD�HFXDFLyQ�GH�(UJXQ�HV PiV�DSURSLDGD�SDUD�HVWH�FDVR�
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/D� OH\� GH� 'DUF\� QR� HV� HVWULFWDPHQWH� DSOLFDEOH� D� ORV� KXPHGDOHV� GH� IOXMR�VXEVXSHUILFLDO� GDGDV� ODV� OLPLWDFLRQHV� ItVLFDV� HQ� HO� DFWXDO� VLVWHPD�� (VWH� DVXPH�FRQGLFLRQHV�GH� IOXMR� ODPLQDU�� SHUR� HO� IOXMR� WXUEXOHQWR�SXHGH�GDUVH� FRQ�JUD YDV�PX\�JUXHVDV�FXDQGR�HO�GLVHxR�XVD�XQ�JUDGLHQWH�KLGUiXOLFR�DOWR��/D�OH\�GH�'DUF\�WDPELpQ� DVXPH�TXH� HO� IOXMR� HQ� HO� VLVWHPD�HV� FRQVWDQWH� \�XQLIRUPH�� SHUR� HQ� OD�UHDOLGDG� SXHGH� YDULDU� SRU� OD� SUHFLSLWDFLyQ�� HYDSRUDFLyQ� \� ILOWUDFLyQ�� DVt� FRPR�SRU� ORV� FRUWRFLUFXLWRV� � HQ� HO� IOXMR� TXH� SXHGHQ� OOHJDU� D� SUHVHQWDUVH� SRU� XQD�GHVLJXDO� SRURVLGDG� R� PDOD� FRQVWUXFFLyQ�� 6L� VH� XWLOL]D� XQD� JUDYD� GH� WDPDxR�SHTXHxR�R�PHGLR��VL�HO�VLVWHPD�HVWi�DSURSLDGDPHQWH�FRQVWUXLGR�SDUD�PLQLPL]DU�ORV� FRUWRFLUFXLWRV�� VL� HO� VLVWHPD� HVWD� GLVHxDG R� SDUD� WHQHU� XQD� PtQLPD�GHSHQGHQFLD�GHO�JUDGLHQWH�KLGUiXOLFR�\�VL�ODV�SpUGLGDV�\�JDQDQFLDV�GHO�VLVWHPD�HVWiQ�DGHFXDGDPHQWH�UHFRQRFLGDV��OD�OH\�GH�'DUF\�SXHGH�GDU�XQD�DSUR[LPDFLyQ�UD]RQDEOH�D�ODV�FRQGLFLRQHV�KLGUiXOLFDV�HQ�HO�KXPHGDO�WLSR�6)6�VNY V � \�GDGR�TXH�
:\4Y  (QWRQFHV� V$N4 FV ���

GRQGH� 4� &DXGDO�SURPHGLR�D�WUDYpV�GHO�KXPHGDO��P ��G�>�4R�4H���@NV� &RQGXFWLYLGDG�KLGUiXOLFD�GH�XQD�XQLGDG�GH�iUHD�GHO�KXPHGDO�SHUSHQGLFXODU�D�OD�GLUHFFLyQ�GH�IOXMR��P ��P��G�$F� ÉUHD�GH�OD�VHFFLyQ�WUDQVYHUVDO�SHUSHQGLFXODU�DO�IOXMR��P �V� *UDGLHQWH�KLGUiXOLFR�R��SHQGLHQWH��GH�OD�VXSHUILFLH�GHO�DJXD�HQ�HO�VLVWHPD��P�PY� 9HORFLGDG�GH��'DUF\���OD�YHORFLGDG�DSDUHQWH�GH�IOXMR�D�WUDYpV�GH�OD�WRWDOLGDG�GHO�iUHD�GH�OD�VHFFLyQ� WUDQVYHUVDO�GHO�OHFKR��P�G6XVWLWX\HQGR�\�UHRUJDQL]DQGR�ORV�WpUPLQRV�HV�SRVLEOH�GHVDUUROODU�XQD�HFXDFLyQ�TXH�GHWHUPLQH�GH�PDQHUD�DFHSWDEOH�HO�DQFKR�PtQLPR�GH�XQD�FHOGD�GH�KXPHGDO�6)6�TXH�VHD�FRPSDWLEOH�FRQ�HO�JUDGLHQWH�KLGUiXOLFR�VHOHFFLRQDGR�SDUD�HO�GLVHx R��SDUWLHQGR�GH�
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�������� \:$:$// \PV FV    
GRQGH� :� $QFKR�GH�XQD�FHOGD�GHO�KXPHGDO��P$V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �/� /RQJLWXG�GH�OD�FHOGD�GH�KXPHGDO��PP� SHQGLHQWH�GHO�IRQGR�GHO�OHFKR����H[SUHVDGR�FRPR�GHFLPDO\� SURIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��P

������� ����� »¼º«¬ª V
VNP $4\: ����

(O� iUHD� VXSHUILFLDO� � GHO� KXPHGDO�$ V�� VH� GHWHUPLQD� HQ�SULPHU� OXJDU�� XVDQGR� HO�PRGHOR�GH�GLVHxR�OLPLWDQWH�SDUD�UHPRFLyQ�GH�FRQWDPLQDQWHV��/D�HFXDFLyQ� ����SHUPLWH�FDOFXODU�GLUHFWDPHQWH�HO�DQFKR�PtQLPR� DEVROXWR�DFHSWDEOH�GH�XQD�FHOGD�GH� KXPHGDO� FRPSDWLEOH� FRQ� HO� JUDGLHQWH� KLGUiXOLFR� VHOHFFLRQDGR�� 2WUDV�FRPELQDFLRQHV� GH� DQFKR� � JUDGLHQWH� KLGUiXOLFR� SXHGHQ� VHU� SRVLEOHV� D� ILQ� GH�DMXVWDU�HO�GLVHxR�D�ODV�FRQGLFLRQHV�WRSRJUiILFDV�H[LVWHQWHV�HQ�HO�VLWLR�SURSXHV WR��(O�YDORU�GH�P�HQ�OD�HFXDFLyQ� ���� WtSLFDPHQWH�VH�HQFXHQWUD�HQWUH���\�����GH�OD�SHUGLGD� GH� FDUJD� SRWHQFLDO�� (Q� HVWH� FDVR� VH� DSOLFD� OD� PLVPD� UHFRPHQGDFLyQ�DFHUFD� GH� OD� QR� VHOHFFLyQ� GH� OD� Pi[LPD� SpUGLGD� GH� FDUJD� GLVSRQLEOH�� (V�UHDOPHQWH�UHFRPHQGDEOH�WRPDU�XQ�YDORU�GH�OD�FRQGXFWLYLGDG�KLGUiXOLFD�HIHFWLYD��NV��E ���� \� TXH�P� QR� VHD�PD\RU� GHO� ����SDUD� WHQHU� XQ� IDFWRU� GH� VHJXULGDG�VXILFLHQWH� FRQWUD� SRWHQFLDOHV� DWDVFDPLHQWRV�� HIHFWRV� GH� OD� YLVFRVLGDG� \� RWUDV�FRQWLQJHQFLDV�TXH�SXHGHQ�OOHJDU�D�VHU GHVFRQRFLGDV�HQ�HO�PRPHQWR�GHO�GLVHxR�
/DV�HFXDFLRQHV� ��� \����� VRQ�YiOLGDV�FXDQGR�HO�IOXMR�HV�ODPLQDU�D�OR�ODUJR�GH�ORV�HVSDFLRV�YDFtRV�GHO�PHGLR��HV�GHFLU��FXDQGR�HO�Q~PHUR�GH�5H\QROGV�HV�PHQRU�D�����(O�Q~PHUR�GH�5H\QROGV�HV�IXQFLyQ�GH�OD�YHORFLGDG�GH�IOXMR��GHO� WDPDxR�GH�ORV�HVSDFLRV�YDFtRV�\�GH�OD�YLVFRVLGDG�FLQHPiWLFD�GHO�DJXD��FRPR�VH�PXHVWUD�HQ�OD�HFXDFLyQ� ������(Q�PXFKRV�FDVRV�15 VHUi�PXFKR�PHQRU�GH����HQ�FX\R�FDVR�HO�IOXMR� ODPLQDU� LPSHUD� \� OD� OH\ GH� 'DUF\� HV� YiOLGD�� 6L� HO� IOXMR� HV� WXUEXOHQWR��
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HQWRQFHV� OD� FRQGXFWLYLGDG� KLGUiXOLFD� HIHFWLYD� VHUi� VLJQLILFDWLYDPHQWH� PHQRU�TXH�OD�SUHGLFKD�SRU�OD�OH\�GH�'DUF\�
W ���� 'Y15  ����

GRQGH� 15� 1XPHUR�GH�5H\QROGV��DGLPHQVLRQDOY� 9HORFLGDG�GH�'DUF\��GH�OD�HFXDFLyQ� ������P�V'� 'LiPHWUR�GH�ORV�YDFtRV�GHO�PHGLR��WRPDUOR�LJXDO�DO�WDPDxR�PHGLR�GHO�PHGLR��PW � 9LVFRVLGDG�FLQHPiWLFD�GHO�DJXD��P ��V��9HU�7DEOD ��
/D�FRQGXFWLYLGDG�KLGUiXOLFD��NV��HQ�ODV�HFXDFLRQHV� ��� \����� YDUtD�GLUHFWDPHQWH�FRQ�OD�YLVFRVLGDG�GHO�DJXD��TXH�D�VX�YH]�HV�IXQFLyQ�GH�OD�WHPSHUDWXUD�GHO�DJXD�

7G
V7NN PP ��
��  ����

GRQGH� NV� &RQGXFWLYLGDG�KLGUiXOLFD�D�XQD�WH PSHUDWXUD�7�\���q&�P � 9LVFRVLGDG�GHO�DJXD�D�XQD�WHPSHUDWXUD�7�\��� q&���9HU�7DEOD��
7DEOD����3URSLHGDGHV�ItVLFDV�GHO�DJXD�7HPSHUDWXUD�qq&� 'HQVLGDG�NJ�P�� 9LVFRVLGDG�GLQiPLFD[����1
V�P��

9LVFRVLGDG�FLQHPiWLFD[�� ��P��V�� ����� ����� ������ ������� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� ������� ����� ����� �������� ����� ����� �����
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/RV� HIHFWRV� GH� OD� YLVFRVLGDG� SXHGHQ� VHU� VLJQLILFDWLYRV� HQ� FOLPDV� IUtRV�� FRQ�KXPHGDOHV� 6)6� RSHUDQGR� GXUDQWH� ORV� PHVHV� GH� LQYLHUQR�� 3RU� HMHPSOR� OD�FRQGXFWLYLGDG� KLGUiXOLFD�GH�XQ� DJXD� D�XQD� WHPSHUDWXUD�GH� � q&�SRGUtD� VHU� HO�����GH�OD�GH�D���q&��(VWH�HIHFWR�\D�HVWD�FRQVLGHUDGR�HQ�OD�UHFRPHQGDFLyQ�SUHYLD�GHO�IDFWRU�GH�VHJXULGDG��GLVHxDU�FRQ�N VE����GHO�NV HIHFWLYR��
/D�FRQGXFWLYLGDG�KLGUiXOLFD��N V��HQ�ODV�HFXDFLRQHV���� \����� WDPELpQ�YDUtD�FRQ�HO�Q~PHUR� \� WDPDxR� GH� YDFtRV� HQ� HO�PHGLR� XVDGR� SDUD� HO� KXPHGDO�� /D� 7DEOD� �SUHVHQWD� yUGHQHV� GH� PDJQLWXG� HVWLPDGRV� SDUD� XQ� UDQJR� GH� PDWH ULDOHV�JUDQXODUHV�TXH�SRGUtDQ�VHU�XVDGRV�HQ�XQ�KXPHGDO�6)6��(V�UHFRPHQGDEOH�TXH�OD�FRQGXFWLYLGDG�KLGUiXOLFD�VH�PLGD�HQ�HO�WHUUHQR�R�HQ�ODERUDWRULR�DQWHV�GHO�GLVHxR�ILQDO��
7DEOD�� &DUDFWHUtVWLFDV�WtSLFDV�GH�ORV�PHGLRV�SDUD�KXPHGDOHV�6)6
7LSR�GH�PDWHULDO 7DPDxR�HIHFWLYR'�� �PP� 3RURVLGDG��Q��� &RQGXFWLYLGDG�KLGUiXOLFD��NV�P��P��G�$UHQD�JUXHVD � ����� ���������$UHQD�JUDYRVD � ����� ���������*UDYD�ILQD �� ����� ������������*UDYD�PHGLD �� ����� �������������5RFD�JUXHVD ��� ����� ��������������
(V� DFRQVHMDEOH� TXH� OD� SRURVLGDG� �Q�� GHO� PHGLR� WDPELpQ� � VH� PLGD� HQ� HO�ODERUDWRULR� DQWHV� GH� KDFHU� HO� GLVHxR� ILQDO�� (VWD� SXHGH� VHU� PHGLGD� XVDQGR� HO�SURFHGLPLHQWR�HVWiQGDU�GH�OD�$670��/RV�YDORUHV�GH�SRURVLGDG�SDUD�HVWRV�WLSRV�GH� VXHOR� \� JUDYD� HVWiQ� SXEOLFDGRV� HQ� PXFKDV� UHIHUHQFLDV�� SHUR� SXHGHQ� VHU�PXFKR� PHQRUHV� TXH� ORV� GH� OD� 7DEOD� ��� � \D� TXH� SXHGHQ� HVWDU� GDGRV� SDUD�GHSyVLWRV� QDWXUDOHV� GH� VXHOR� \� JUDYD� TXH� KDQ� SDVDGR� SRU� XQ� SURFHVR� GH�FRQVROLGDFLyQ�QDWXUDO�\��SRU� WDQWR��HVRV�YDORUHV�QR�VRQ� ORV�DSURSLDGRV�SDUD�HO�GLVHxR� GH� XQ� KXPHGDO� WLSR� 6)6�� (V� SRVLEOH� XVDU� XQD� UHODFLyQ� EDVDGD� HQ� OD�
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HFXDFLyQ� GH� (UJXQ�� SDUD� HVWLPDU� OD� FRQGXFWLYLGDG� KLGUiXOLFD� FXDQGR� VH� XVDQ�JUDYDV�JUXHVDV�R�URFDV�
���QNV  

(VWD�HFXDFLyQ��DVt�FRPR�ORV�YDORUHV�GH�OD� 7DEOD� � VRQ�~WLOHV�VRODPHQWH�SDUD�XQ�GLVHxR�SUHOLPLQDU�R�SDUD�HVWLPDU�XQ�RUGHQ�GH�PDJQLWXG��(O�GLVHxR�ILQDO�GH�XQ�KXPHGDO� 6)6� GHEH� EDVDUVH� HQ� PHGLFLRQHV� UHDOHV� GH� ORV� GRV� SDUiPHWURV��FRQGXFWLYLGDG�KLGUiXOLFD�\�SRURVLGDG�
/D�UHFRPHQGDFLyQ�SUHYLD�GH�TXH�HO�JUDGLHQWH�KLGUiXOLFR�GH�GLVHxR�VH�OLPLWH�D�QR�PiV�GHO�����GH�OD�SpUGLGD�GH�FDUJD�GLVSRQLEOH�HV�HO�HIHFWR�SDUFLDO�GH�OLPLWDU�OD�UHODFLyQ�GH�IRUPD�GHO�VLVWHPD�D�YDORUHV�UHODWLYDPHQWH�EDMRV�� E����SDUD OHFKRV�GH����� P� GH� SURIXQGLGDG�� E������� SDUD� OHFKRV� GH� ���� P� GH� SURIXQGLGDG��� (Q�(XURSD�� VH�KDQ�FRQVWUXLGR�VLVWHPDV�6)6�XVDQGR�VXHOR� � HQ� OXJDU�GH�JUDYD�� FRQ�SHQGLHQWHV�GHO����SDUD�DVHJXUDU�XQ�DGHFXDGR�JUDGLHQWH�KLGUiXOLFR�\�FRQWLQ~DQ�H[SHULPHQWDQGR� IOXMR� VXSHUILFLDO� FDXVDGR� SRU� XQ� LQDGHFXDGR� IDFWRU� GH�VHJXULGDG�HQ�HO�GLVHxR�



'HSXUDFLyQ�GH�$JXDV�5HVLGXDOHV�FRQ�+XPHGDOHV�$UWLILFLDOHV

-DLPH�$QGUpV�/DUD�%RUUHUR����

�� $63(&726�7(50,&26
/DV� FRQGLFLRQHV�GH� WHPSHUDWXUD�HQ�HO�KXPHGDO�DIHFWDQ� WDQWR�D� ODV�DFWLYLGDGHV�ItVLFDV� FRPR� D� ODV� ELROyJLFDV� HQ� HO� VLVWHPD�� /DV� FRQGLFLRQHV� GH� EDMDV�WHPSHUDWXUDV� VRVWHQLGDV� \� OD� IRUPDFLyQ� GH� KLHOR� UHVXOWDQWH�� SRGUtDQ� OOHYDU� HQ�FDVR� H[WUHPR�� D� OD� IDOOD� ItVLFD� GHO� KXPHGDO�� (V� FRQRFLGR� TXH� ODV� UHDFFLRQHV�ELROyJLFDV�UHVSRQVDEOHV�GH�OD�UHPRFLyQ�GH�'%2��QLWULILFDFLyQ�\�GHVQLWULILFDFLyQ�WDPELpQ� GHSHQGHQ� GH� OD� WHPSHUDWXUD�� 1R� REVWDQWH�� HQ� PXFKRV� FDVRV� HO�UHQGLPLHQWR� GH� UHPRFLyQ� GH� '%2� HQ� VLVWHPDV� GH� KXPHGDOHV� H[LVWHQWHV� HQ�FOLPDV� IUtRV� QR� KD� GHPRVWUDGR� XQD� UHODFLyQ� REYLD� GH� GHSHQGHQFLD� GH� OD�WHPSHUDWXUD��(VWR�SXHGH�VHU�FDXVDGR�SRU�HO�ODUJR�WLHPSR�GH�UHVLGHQFLD�HQ�HVWRV�VLVWHPDV WHQGLHQWH� D� FRPSHQVDU� ODV� EDMDV� UHODFLRQHV� GH� UHDFFLyQ� GXUDQWH� ORV�PHVHV� GH� LQYLHUQR�� 9DULRV� VLVWHPDV� HQ� &DQDGi� \� (VWDGRV� 8QLGRV� KDQ�GHPRVWUDGR� XQ� GHVFHQVR� HQ� OD� FDSDFLGDG� GH� UHPRYHU� QLWUyJHQR� GXUDQWH� ORV�PHVHV� PiV� IUtRV�� (VWR� HV� FDXVDGR� SRU� OD� FRPELQDFLy Q� GH� WHPSHUDWXUD� HQ� ODV�UHDFFLRQHV� ELROyJLFDV� \� OD� IDOWD� GH� R[tJHQR� FXDQGR� VH� IRUPD� KLHOR� VREUH� OD�VXSHUILFLH�
/DV� FRQVWDQWHV�GHSHQGLHQWHV�GH� OD� WHPSHUDWXUD�SDUD� ORV�PRGHORV�GH�UHPRFLyQ�GH� '%2� \� QLWUyJHQR�� TXH� VH� SUHVHQWDQ� PiV� DGHODQWH�� VRQ� QHFHVDULDV� SDU D�SURSRUFLRQDU�XQ�PpWRGR�ILDEOH�GH�HVWLPDFLyQ�GH�OD�WHPSHUDWXUD�GHO�DJXD�HQ�HO�KXPHGDO�SDUD�XQ�XVR�FRUUHFWR�\�HIHFWLYR�GH�ORV�PRGHORV�ELROyJLFRV�GH�GLVHxR��(VWD�VHFFLyQ�SUHVHQWD� ODV� WpFQLFDV�SDUD�FDOFXODU� OD� WHPSHUDWXUD�GHO�DJXD�HQ�ORV�KXPHGDOHV�GH�ORV�GRV WLSRV�):6�\�6)6�\�SDUD�SUHGHFLU�HO�HVSHVRU�GH�OD�FDSD�GH�KLHOR�TXH�SRGUtD�IRUPDUVH�HQ�ORV�KXPHGDOHV�WLSR�):6�
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��� +80('$/(6�'(�)/8-2�68%683(5),&,$/
&RQRFHU�HO�HVWDGR�WHUPDO�GHO�OHFKR�GH�XQ�KXPHGDO�HQ�XQ�PRPHQWR�GDGR�SXHGH�VHU�PX\�FRPSOLFDGR��$OOt�SXHGH�KD EHU�SpUGLGDV�\�JDQDQFLDV�GH�FDORU�GHO�VXHOR�VXE\DFHQWH��GHO�DJXD�UHVLGXDO�IOX\HQGR�D�WUDYpV�GHO�VLVWHPD�\�GH�OD�DWPyVIHUD��/RV�PHFDQLVPRV�WpUPLFRV�EiVLFRV�LQYROXFUDGRV�LQFOX\HQ�FRQGXFFLyQ�GH�R�KDFLD�HO�WHUUHQR��FRQGXFFLyQ�GH�R�KDFLD�HO�DJXD�UHVLGXDO��FRQGX FFLyQ�\�FRQYHFFLyQ�GH�R�KDFLD�OD�DWPyVIHUD�\�UDGLDFLyQ�GH�R�KDFLD�HOOD��/DV�JDQDQFLDV�GH�FDORU�GHVGH�HO�WHUUHQR�SXHGHQ� OOHJDU�D�VHU�VLJQLILFDWLYDV�SHUR�VXHOHQ�QR�VHU� WHQLGDV�HQ�FXHQWD�SDUD�XQ�GLVHxR�PiV�FRQVHUYDGRU��,JQRUDU�HO�FDORU�JDQDGR�SRU�UDGLDFLyQ�VR ODU�HV�WDPELpQ�FRQVHUYDGRU��OR�FXDO�HV�DSURSLDGR�GXUDQWH�ORV�PHVHV�GH�LQYLHUQR�HQ�ORV�OXJDUHV�PiV�DO�QRUWH��GRQGH�ODV�FRQGLFLRQHV�VRQ�PiV�FUtWLFDV��3RU�HO�FRQWUDULR��HQ�OXJDUHV�FDOXURVRV�GRQGH�HVWH�IDFWRU�SXHGH�OOHJDU�D�VHU�VLJQLILFDWLYR�GXUDQWH�ORV�PHVHV� GH� YHUDQR�� GHEH� LQFOXLUVH� HQ� HO� GLVHxR�� /DV� SpUGLGDV� SRU� FRQYHFFLyQ�GHELGDV�D�OD�DFFLyQ�GHO�YLHQWR�VREUH�ODV�VXSHUILFLHV�DELHUWDV�GH�DJXD��SXHGHQ�VHU�VLJQLILFDWLYDV��SHUR�HVWH�QR�GHEHUtD�VHU�HO�FDVR�SDUD�PXFKRV�KXPHGDOHV�6)6�FRQ�XQD� EXHQD� GHQVLGDG� GH� YHJHW DFLyQ�� XQD� FDSD� GH� UHVWRV� GH� YHJHWDFLyQ� \� OD�SUHVHQFLD�GH�XQD� FDSD� VXSHULRU� FRQ�JUDYD� UHODWLYDPHQWH� VHFD��(VWRV�HIHFWRV� VH�YHQ�PLWLJDGRV�SRU� OD�FDSD�GH�DJXD�VXE\DFHQWH�HQ�HO�KXPHGDO��TXH�WLHQH�FRPR�UHVXOWDGR� TXH� ODV� SpUGLGDV� SRU� FRQYHFFLyQ� VHDQ� UHODWLYDPHQ WH� PHQRUHV� \�SXHGHQ� VHU� LJQRUDGDV� SDUD� HO�PRGHOR� WpUPLFR��(O�PRGHOR� VLPSOLILFDGR�TXH� VH�SUHVHQWD�PDV�DGHODQWH�HVWD�EDVDGR�VRODPHQWH�HQ�ODV�SpUGLGDV�SRU�FRQGXFFLyQ�D�OD�DWPyVIHUD�\�HV�FRQVHUYDGRU�
/D�HQHUJtD�JDQDGD�SRU�HO�IOXMR�GHO�DJXD�D�WUDYpV�GHO�KXPHGD O�YLHQH�GDGD�SRU����������� Q\$FT VS* G ����
GRQGH� T*� (QHUJtD�JDQDGD�SRU�HO�DJXD��-� q&FS� FDSDFLGDG�GH�FDORU�HVSHFtILFR�GHO�DJXD��-�NJ
� q&G � GHQVLGDG�GHO�DJXD��NJ�P�



'HSXUDFLyQ�GH�$JXDV�5HVLGXDOHV�FRQ�+XPHGDOHV�$UWLILFLDOHV

-DLPH�$QGUpV�/DUD�%RUUHUR����

$V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �\� SURIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��PQ� SRURVLGDG�GHO�KXPHGDO��S�H��HVSDFLR�GLVSRQLEOH�SDUD�HO�IOXMR�GHO� DJXD�� HO� UHVWR� HVWD� RFXSDGR� SRU� HO� PHGLR�YHU� 7DEOD� �SDUD�YDORUHV�WtSLFRV��
(O�FDORU�SHUGLGR�SRU�HO�KXPHGDO�6)6�HQWHUR�SXHGH�VHU�GHILQLG R�SRU�OD�HFXDFLyQ������ ���������� � W$877T VD/ V� ����
GRQGH� T/� (QHUJtD�SHUGLGD�YtD�FRQGXFFLyQ�D�OD�DWPyVIHUD��-7�� 7HPSHUDWXUD�GHO�DJXD�TXH�HQWUD�DO�KXPHGDO�� q&7D� 7HPSHUDWXUD� SURPHGLR� GHO� DLUH� GXUDQWH� HO� SHUtRGR�FRQVLGHUDGR�8� &RHILFLHQWH� GH� WUDQVIHUHQFLD� GH� FDORU� D� OD� VXSHUILFLH� GHO�OHFKR�GHO�KXPHGDO��:�P�V � )DFWRU�GH�FRQYHUVLyQ��������V�G$V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �W� WLHPSR�GH�UHVLGHQFLD�KLGUiXOLFD�HQ�HO�KXPHGDO��G
(O� YDORU� GH� 7D HQ� OD� HFXDFLyQ� ���� VH� REWHQGUi� HQ� ORV� UHJLVWURV� ORFDOHV� GH�PHWHRURORJtD��R�GH�OD�HVWDFLyQ�PHWHRUROyJLFD�PiV�FHUFDQD�DO�VLWLR�SURSXHVWR��(O�DxR�FRQ�XQ�LQYLHUQR�PDV�IUtR�GXUDQWH�ORV�SDVDGRV����y����DxRV�GH�PHGLFLyQ�VHUi�HO� VHOHFFLRQDGR� FRPR� �DxR� GH� GLVHxR� SDUD� HIHFWRV� GH� FiOFXOR�� (V� DFRQVHMDEOH�XVDU� XQD� WHPSHUDWXUD� GHO� DLUH� SURPHGLR�� SDUD� XQ�SHUtRGR�GH� WLHPSR� LJXDO� DO�WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFD�GHO�KXPHGDO�
(O�FiOFXOR�GHO�YDORU�GHO�FRHILFLHQWH�GH�WUDQVIHUHQFLD�GH�FDORU��8��SDUD�OD�HFXDFLyQ����� YLHQH�GDGR�SRU�
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GRQGH� N���Q�� &RQGXFWLYLGDG�GH�ODV�FDSDV���D�Q��:�P
� q&\���Q�� (VSHVRU�GH�ODV�FDSDV���D�Q��P
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/D� 7DEOD� � SUHVHQWD� ORV� YDORUHV� GH� FRQGXFWLYLGDG� SDUD� PDWHULDOHV� TXH� HVWiQSUHVHQWHV�WtSLFDPHQWH�HQ�XQ�KXPHGDO�6)6�
/RV�YDORUHV�GH�FRQGXFWLYLGDG�GH�WRGRV�ORV�PDWHULDOHV��H[FHSWR�HO�GH�OD�FDSD�FRQ�UHVWRV� GH� YHJHWDFLyQ� GHO� KXPHGDO�� KDQ� VLGR� ELHQ� HVWDEOHFLGRV� \� SXHGHQ�HQFRQWUDUVH�HQ� OD� OLWHUDWXUD��(O�YDORU�SDUD�HVWD�FDSD�GH�UHVWRV GH�YHJHWDFLyQ�VH�FUHH�FRQVHUYDGRU��SHUR�HV�PHQRU�TXH�HO�TXH�VH�HVWDEOHFLy�\�GHEH�VHU�XVDGR�FRQ�FDXWHOD�KDVWD�TXH�HVWp�GLVSRQLEOH�XQD�IXWXUD�YHULILFDFLyQ�
7DEOD�� &RQGXFWLYLGDG�WpUPLFD�GH�ORV�FRPSRQHQWHV�GH�XQ�KXPHGDO�6)6

0DWHULDO .�:�P
�qq&�$LUH��VLQ�FRQYHFFLyQ� �����1LHYH��QXHYD�R�VXHOWD� ����1LHYH��GH�ODUJR�WLHPSR� ����+LHOR��D���q&� ����$JXD��D���q&� ����&DSD�GH�UHVWRV�GH�YHJHWDFLyQ ����*UDYD�VHFD������GH�KXPHGDG� ���*UDYD�VDWXUDGD ���6XHOR�VHFR ���
(O�FDPELR GH�WHPSHUDWXUD�7F SURYHQLHQWH�GH�ODV�SpUGLGDV�\�JDQDQFLDV�GHILQLGDV�SRU�ODV�HFXDFLRQHV� ���� \����� SXHGH�VHU�HQFRQWUDGR�FRPELQiQGRODV�

*
/F TT7  ����

GRQGH� 7F� FDPELR�GH�WHPSHUDWXUD�HQ�HO�KXPHGDO�� q&



'HSXUDFLyQ�GH�$JXDV�5HVLGXDOHV�FRQ�+XPHGDOHV�$UWLILFLDOHV

-DLPH�$QGUpV�/DUD�%RUUHUR����

HQWRQFHV�OD�WHPSHUDWXUD�GHO�HIOXHQWH�VHUi�
FH 777 � � ����

OD�WHPSHUDWXUD�SURPHGLR�GHO�DJXD�7 Z HQ�HO�KXPHGDO�6)6�VHUi�
�� HZ 777 � ����

(VWD� WHPSHUDWXUD� VH� FRPSDUD� FRQ� HO� YDORU� DVXPLGR�� FXDQGR� HO� WDPDxR� \� HO�WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFD�GHO�KXPHGDO�VH�FDOFXODURQ�SDUD�FXDOTXLHUD�GH�ORV�PRGHORV� GH� UHPRFLyQ�� \D� VHD�'%2�R� QLWUyJHQR�� 6L� HVWDV� GRV� WHPSHUDWXUDV� QR�HVWiQ� FHUFDQDV�� VH� UHDOL]DQ� QXHYDV� LWHUDFLRQHV� HQ� ORV� FiOFXORV� KDVWD� TXH�FRQYHUMDQ��
��� +80('$/(6�'(�)/8-2�/,%5(
3XHVWR�TXH�OD�VXSHUILFLH�GHO�DJXD�HVWD�H[SXHVWD�D�OD�DWPyVIHUD�HQ�ORV�KXPHGDOHV�):6��SXHGH� OOHJDU� D� SUHVHQWDUVH� DOJXQD� IRUPDFLyQ� GH� KLHOR�� VREUHWRGR� HQ� ORV�SDtVHV�GHO�QRUWH�� �/D�SUHVHQFLD�GH�DOJR�GH�KLHOR�SXHGH�VHU�EHQHILFLRVD�HQ�WDQWR�TXH�OD�FDSD�GH�KLHOR�DFW~D�FRPR�EDU UHUD�WHUPDO��GLVPLQX\HQGR�HO�HQIULDPLHQWR�GHEDMR� GHO� DJXD�� (Q� ODJXQDV�� ODJRV� \� PXFKRV� UtRV�� OD� FDSD� GH� KLHOR� IORWD�OLEUHPHQWH� \� SXHGH� DXPHQWDU� VX� HVSHVRU� VLQ� XQD� GLVPLQXFLyQ� DSUHFLDEOH� GHO�YROXPHQ�GLVSRQLEOH�SDUD�HO�IOXMR�GHO�DJXD�EDMR�pVWD��(Q�ORV�KXPHGDO HV�):6��OD�FDSD�GH�KLHOR�HVWD�UHWHQLGD�SRU�ORV�QXPHURVRV�WDOORV�\�KRMDV�GH�OD�YHJHWDFLyQ��DVt�TXH� HO� YROXPHQ� GLVSRQLEOH� SDUD� HO� IOXMR� VH� YH� VLJQLILFDWLYDPHQWH� UHGXFLGR� DO�DXPHQWDU� HO� HVSHVRU�GH� OD� FDSD�GH�KLHOR��(Q� HO� FDVR� H[WUHPR�� HO� HVSHVRU�GH� OD�FDSD�GH KLHOR�SXHGH�OOHJDU�D�OLPLWDU�HO�IOXMR�GH�DJXD�\�OD�SUHVLyQ��LQGXFLGD�FDXVD�OD� URWXUD� GHO� KLHOR�� HO� DJXD� FRPLHQ]D� D� VXELU� SRU� ODV� JULHWDV� KDVWD� TXH� HVWD�VXSHUILFLH�GH� IOXMR� VH� FRQJHOD�\� VH�SUHVHQWD�HQWRQFHV�HO� IDOOR�GHO� VLVWHPD�KDVWD�TXH�ODV�WHPSHUDWXUDV�FiOLGDV�UHJUHVHQ��/D�DFWLYLGDG�ELROyJLFD�GHO�KXPHGDO�FHVD��HQ�HVWH�SXQWR��(VWD�VLWXDFLyQ�GHEH�VHU�SUHYHQLGD�R�HYLWDGD�VL�VH�SUHWHQGH�XVDU�
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XQ�KXPHGDO� DUWLILFLDO�� (Q� OXJDUHV� TXH� H[SHULPHQWDQ�PX\� ODUJRV�SHULRGRV� FRQ�WHPSHUDWXUDV�PX\�EDMDV�GHO�DLUH��� ���q&���OD VROXFLyQ�SXHGH�VHU�OD�XWLOL]DFLyQ�GH�XQ� QXHYR� FRPSRQHQWH� GHO� VLVWHPD� GHO� KXPHGDO� FRQVWLWXLGR� SRU� XQ� ODJXQDMH�GRQGH�VH�DOPDFHQD�HO�DJXD�GXUDQWH�ORV�PHVHV�GH�LQYLHUQR��VH�FRQRFHQ�VLVWHPDV�HQ�HO�QRUWH�GH�(VWDGRV�8QLGRV�\�HQ�&DQDGi�TXH�IXQFLRQDQ�FRQ�HVWH�PpWR GR��3RU�RWUR�ODGR��KXPHGDOHV�WLSR�):6�IXQFLRQDQ�H[LWRVDPHQWH�GXUDQWH�WRGRV�ORV�PHVHV�GH� LQYLHUQR� HQ� 2QWDULR�� &DQDGi� \� HQ� PXFKDV� RWUDV� FRPXQLGDGHV� GH� ,RZD��(VWDGRV� 8QLGRV�� GRQGH� WDPELpQ� VH� H[SHULPHQWDQ� WHPSHUDWXUDV�PX\� EDMDV� HQ�LQYLHUQR�� 3DUD� DOJXQRV� SUR\HF WRV� HQ� FOLPDV� QyUGLFRV�� HV� HVHQFLDO� UHDOL]DU� XQ�DQiOLVLV� WpUPLFR� FRPR� HO� TXH� VH� SUHVHQWD� D� FRQWLQXDFLyQ�SDUD� DVHJXUDU� TXH� HO�KXPHGDO� VHUi� ItVLFDPHQWH� HVWDEOH� GXUDQWH� HO� LQYLHUQR� \� TXH� SRGUi� VRVWHQHU�WHPSHUDWXUDV�GHO�DJXD��TXH�SHUPLWDQ�FRQWLQXDU�FRQ�OD�DFWL YLGDG�ELROyJLFD�
(O�SURFHGLPLHQWR�GH�FiOFXOR�SUHVHQWDGR�HQ�HVWD�VHFFLyQ�IXH�GHVDUUROODGR�SRU�HO��8�6�� &ROG� 5HJLRQV� 5HVHDUFK� DQG� (QJLQHHULQJ� /DERUDWRU\� LQ� +DQRYHU�� 1HZ�+DPSVKLUH��\�VH�GLYLGH�HQ�WUHV�SDUWHV�
�� &iOFXOR�GH�OD�WHPSHUDWXUD�GHO�DJXD�HQ�HO�KXPHGDO HQ�ODV�FRQGLFLRQHV�HQ�TXH�VH� GD� LQLFLR� D� OD� IRUPDFLyQ� GH� KLHOR�� 6H� UHTXLHUHQ� FiOFXORV� VHSDUDGRV� SDUD�KXPHGDOHV�FRQ�VHJPHQWRV�FRQ�DOWD�GHQVLGDG�GH�YHJHWDFLyQ�\�SDUD�]RQDV�FRQ�JUDQGHV�VXSHUILFLHV�GH�DJXD�DELHUWDV��� &iOFXOR� GH� OD� WHPSHUDWXUD� GHO� DJXD� � SDUD� HO FDVR� GH� TXH� VH� WHQJD� KLHOR�FXEULHQGR�OD�VXSHUILFLH��� (VWLPDFLyQ�GHO�HVSHVRU�WRWDO�GHO�KLHOR�TXH�VH�IRUPD�GXUDQWH�WRGR�HO�SHUtRGR�
/DV� WHPSHUDWXUDV� GHWHUPLQDGDV� HQ� ORV� SDVRV� �� \� �� � VLUYHQ� WDPELpQ� SDUD�GHWHUPLQDU� OD� YLDELOLGDG� EiVLFD� GH� OD� ORFDOL]DFLyQ� EDMR FRQVLGHUDFLyQ� \� SDUD�YHULILFDU�ODV�WHPSHUDWXUDV�DVXPLGDV�HQ�ORV�FiOFXORV�GH�GLPHQVLRQDPLHQWR�TXH�VH�UHDOL]DURQ�SDUD�ORV�PRGHORV�GH�UHPRFLyQ�GH�'%2�R�QLWUyJHQR��(VWRV�PRGHORV�GH�



'HSXUDFLyQ�GH�$JXDV�5HVLGXDOHV�FRQ�+XPHGDOHV�$UWLILFLDOHV

-DLPH�$QGUpV�/DUD�%RUUHUR����

'%2�\�QLWUyJHQR�VRQ�HO�SULPHU�SDVR�HQ�HO�GLVHxR��\D�TXH�VH�GDQ�FRPR�UHVXOWDGR�GDWRV� QHFHVDULRV� FRPR� ODV� GLPHQVLRQHV�� WLHPSR� GH� UHWHQFLyQ� KLGUiXOLFD� \�YHORFLGDG�GH�IOXMR�TXH�VH�XVDUiQ�VXEVHFXHQWHPHQWH�SDUD�HO�FiOFXOR�GHO�PRGHOR�WpUPLFR��/D�SURIXQGLGDG�WRWDO�GHO�KLHOR�TXH�VH�HVWLPD�HQ�HO�WHUFHU�SDVR��WDPELpQ�VLUYH� SDUD� GDU� XQD� LQGLFDF LyQ� VREUH� OD� YLDELOLGDG� GH� OD� ORFDOL]DFLyQ� EDMR�FRQVLGHUDFLyQ�\�VH�XVD�SDUD�GHWHUPLQDU�OD�SURIXQGLGDG�RSHUDWLYD�GHO�DJXD�TXH�VH�QHFHVLWD�GXUDQWH�ORV�PHVHV�GH�LQYLHUQR�
����� 3DUWH����+XPHGDO�):6�DQWHV�GH�OD�IRUPDFLyQ�GHO�KLHOR�
/D� HFXDFLyQ� ���� VH� XVD�SDUD� FDOFXODU� OD� WHPSHUDWXUD�GHO� DJXD� HQ� HO� SXQWR�GH�LQWHUpV� GHO� KXPHGDO�� /D� H[SHULHQFLD� KD� PRVWUDGR� TXH� OD� IRUPDFLyQ� GH� KLHOR�FRPLHQ]D�FXDQGR�OD�WHPSHUDWXUD��GHO�DJXD�VH�DSUR[LPD�D�ORV�� q&��GHELGR�D�ODV�GLIHUHQFLDV�GH�GHQVLGDG�\�SpUGLGDV�SRU�FRQY HFFLyQ�HQ�OD�VXSHUILFLH�GHO�DJXD��/D�HFXDFLyQ� ���� HV��SRU�WDQWR��UHSHWLGD�KDVWD�TXH�OD�WHPSHUDWXUD�GH�� q&�VH�DOFDQFH��R�KDVWD�TXH�VH�OOHJXH�DO�ILQDO�GH�OD�FHOGD�GHO�KXPHGDO��
/D�HFXDFLyQ� ���� VH�XVD�SDUD�FDOFXODU��OD�WHPSHUDWXUD�EDMR�OD�FDSD�GH�KLHOR��6L�HO�KXPHGDO�HVWD� FRPSXHVWR�SRU�]RQDV�FRQ�YHJHWDFLyQ�DOWHUQDGDV�FRQ�RWUDV� OLEUHV�GH� HVWD�� OD� HFXDFLyQ� ���� GHEH� VHU� XVDGD� VHFXHQFLDOPHQWH� FRQ� HO� DSURSLDGR�FRHILFLHQWH� GH� WUDQVIHUHQFLD� GH� FDORU� �8 V�� SDUD� FDOFXODU� ODV� WHPSHUDWXUDV� GHO�DJXD�

»»¼º««¬ª ����� �������� ��H[S�� � S
RVDDZ FY\ [[87777 G ����

GRQGH� 7Z� 7HPSHUDWXUD�GHO�DJXD�D�OD�GLVWDQFLD�[�� q&��[�HQ�PHWURV�7D� 7HPSHUDWXUD� SURPHGLR� GHO� DLUH� GXUDQWH� HO� SHUtRGR� GH�LQWHUpV��q&7�� 7HPSHUDWXUD�GHO�DJXD��D�OD�GLVWDQFLD�[ ���HO�SXQWR�GH�HQWUDGD�DO�VHJPHQWR�GH�KXPHGDO�TXH�QRV�LQWHUHVD�� q&
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8V� &RHILFLHQWH� GH� WUDQVIHUHQFLD� GH� FDORU� HQ� OD� VXSHUILFLH� GHO�KXPHGDO��:�P�
�q&����:�P�
�q&�SDUD�YHJHWDFLyQ�SDQWDQRVD�GHQVD�������:�P�
� q&�SDUD� VXSHUILFLHV�DELHUWDV�GH�DJXD��YDORUHV�PiV�DOWRV�FXDQGR�VH�WLHQHQ�FRQGLFLRQHV�GH�YLHQWR�VLQ�QLHYH�TXH�FXEUD�G � 'HQVLGDG�GHO�DJXD��NJ�P�\� 3URIXQGLGDG�GHO�DJXD��PY� 9HORFLGDG�GH�IOXMR�HQ�HO�KXPHGDO��P�VFS� &DORU�HVSHFLILFR��������-�NJ
� q&
6L� OD� SULPHUD� LWHUDFLyQ�PXHVWUD� XQD� WHPSHUDWXUD� SRU� GHEDMR� GH� ORV� �q&� HQ� HO�HIOXHQWH� ILQDO� GHO� KXPHGDO�� OD� HFXDFLyQ� ���� SXHGH� VHU� UHRUJDQL]DGD� SDUD�GHWHUPLQDU�OD�GLVWDQFLD�[�D�OD�TXH�OD�WHPSHUDWXUD�DOFDQ]D�ORV�� q&�

»¼º«¬ª ��q� � �� ���OQ���������� �� D
D

V
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����� 3DUWH����KXPHGDO�):6��FRQ�IOXMR�EDMR�XQD�FDSD�GH�KLHOR�
8QD�YH]�OD�FDSD�GH�KLHOR�VH�IRUPD��OD�WUDQVIHUHQFLD�GH�FDORU�GHO�DJXD�VXE\DFHQWH�DO� KLHOR�� VH� UHDOL]D� D� XQD� YHORFLGDG� FRQVWDQWH� TXH� QR� HVWi� LQIOXLGD� SRU� OD�WHPSHUDWXUD�GHO�DLUH�R�OD�SUHVHQFLD�R�DXVHQFLD�GH�QLHYH�FXEULHQGR�DO�KLHOR��(VWR�VH�GHEH�D�TXH�OD�VXSHUILFLH�GHO�KLHOR�HQ�VX�LQWHUIDVH�FRQ�HO�DJXD��FRQWLQ~D�D�� q&�KDVWD� TXH� WRGD� HO� DJXD� VH� FRQJHOD�� /D� YHORFLGDG� GH� IRUPDFLyQ� GH� KLHOR� HVWi�LQIOXLGD�SRU�OD�WHPSHUDWXUD�GHO�DLUH�\�OD�SUHVHQFLD�R�DXVHQFLD�GH�QLHYH��SHUR�OD�YHORFLGDG�GH�FRQJHODPLHQWR�GHO�DJXD�EDMR�HO�KLHOR�QR��/D�WHPSHUDWXUD�GHO�DJXD�HQ�HO�KXPHGDO�EDMR� OD� FDSD�GH�KLHOR�SXHGH�HVWLPDUVH�XVDQGR� OD�HFXDFLyQ� ������TXH� WLHQH� XQD� IRUPD� LGpQWLFD� D� OD� HFXDFLyQ� ������ FRQ� FDPELRV� HQ� GRV� GH� ORV�WpUPLQRV�TXH�UHIOHMDQ�OD�SUHVHQFLD�GH�KLHOR�VREUH�HO�DJXD�

»»¼º««¬ª ���� �������� ��H[S�� �� S
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GRQGH� 7Z� 7HPSHUDWXUD�GHO�DJXD�D�OD�GLVWDQFLD�[�� q&
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7P� 3XQWR�HQ�TXH�VH�GHUULWH�HO�KLHOR��� q&7�� 7HPSHUDWXUD�GHO�DJXD�D�OD�GLVWDQFLD�[ ���q&�$VXPLU��q&�GRQGH�FRPLHQ]D�OD�IRUPDFLyQ�GH�KLHOR�8L� &RHILFLHQWH� � GH� WUDQVIHUHQFLD� GH� FDORU� GH� OD� LQWHUIDFH�KLHOR�DJXD��:�P�
(O�YDORU�GH�8L HQ�OD�HFXDFLyQ� ���� GHSHQGH�GH�OD�SURIXQGLGDG�GHO�DJXD�EDMR�HO�KLHOR�\�GH�OD�YHORFLGDG�GH�IOXMR�

���
����� ���� \Y8 L I ����

GRQGH� 8L� &RHILFLHQWH��GH�WUDQVIHUHQFLD�GH�FDORU�GH�OD�LQWHUIDVH�KLHOR�DJXD���:�P�I � &RHILFLHQWH�GH�SURSRUFLRQDOLGDG��������-�P ��� 
�V��� 
�q&Y� YHORFLGDG� GH� IOXMR�� P�V� �VH� DVXPH� OD� PLVPD� TXH� VLQ�IRUPDFLyQ�GH�KLHOR�\� SURIXQGLGDG�GHO�DJXD��P
����� 3DUWH����+XPHGDO�):6��HVSHVRU�GHO�KLHOR�IRUPDGR
(O� KLHOR� VH� FRPLHQ]D� D� IRUPDU� HQ� OD� VXSHUILFLH�GHO� DJXD� FXDQGR� HO� JUXHVR�GHO�DJXD� HVWi� D� XQD� WHPSHUDWXUD� FHUFDQD� D� ORV� � q&� \� FRQWLQ~D� D� PHGLGD� TXH� OD�WHPSHUDWXUD�GHO�DJXD�VH�DFHUFD�D�ORV�� q&��
/D� HFXDFLyQ� GH� 6WHIDQ�� TXH� VH� SUHVHQWD� D� FRQWLQXDFLyQ� SHUPLWH� HVWLPDU� HO�HVSHVRU� WRWDO� GH� KLHOR� IRUPDGR� GXUDQWH� WRGD� OD� HVWDFLyQ� LQYHUQDO� R� GXUDQWH�SHULRGRV�GH�WLHPSR�PiV�FRUWRV� > @ ����������� W77P\ DP � ����
GRQGH� \� (VSHVRU�GH�KLHOR�TXH�VH�IRUPDUD�GXUDQ WH�HO�WLHPSR�W��P7P� 3XQWR�GH�FRQJHODFLyQ�GH�KLHOR��� q&7D� 7HPSHUDWXUD� SURPHGLR� GHO� DLUH� GXUDQWH� HO� SHUtRGR� GH�WLHPSR��W��FRQVLGHUDGR�� q&W� 3HUtRGR�GH�WLHPSR�TXH�QRV�LQWHUHVD��GP� FRHILFLHQWH�GH�SURSRUFLRQDOLGDG��P� q&��� 
�G���������P�q&��� 
�G��� SDUD�]RQDV�GH�DJXD�DELHUWDV�VLQ�QLHYH
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������P�q&��� 
�G��� SDUD�]RQDV�GH�DJXD�DELHUWDV�FRQ�QLHYH������P�q&��� 
�G��� SDUD�KXPHGDOHV�FRQ�YHJHWDFLyQ�GHQVD�\�UHVWRV�GH�YHJHWDFLyQ�
(O� WHUPLQR� �7P�7D��W� HV� FRQRFLGR� FRPR� HO� tQGLFH� GH� FRQJHODFLyQ� \� HV� XQD�FDUDFWHUtVWLFD� DPELHQWDO� GH� FDGD� VLWLR� HQ� SDUWLFXODU�� HQ� OXJDUHV� HQ� ORV� TXH� VHD�QHFHVDULR�SXHGH�VHU�FRQRFLGR�
(Q� UHVXPHQ�� ORV� KXPHGDOHV� DUWLILFLDOHV�� \D� VHDQ� ):6� R� 6)6�� SXHGHQ� RSHUDU�VDWLVIDFWRULDPHQWH� GXUDQWH� HO� YHUDQR� HQ� JUDQ� SDUWH� GH� ODV� ]RQDV� FRQ�WHPSHUDWXUDV�QyUGLFDV��/RV�PRGHORV� WHUPDOHV�SUHVHQWDGRV�SRGUtDQ� VHU�XVDGRV�SDUD�YHULILFDU�ODV�WHPSHUDWXUDV�DVXPLGDV�FXDQGR�VH�GLPHQVLRQD�HO�KXPHGDO�FRQ�ORV�PRGHORV�ELROyJLFRV�GH�UHPRFLyQ��\D�VHD�GH�'%2�R�GH�QLWUyJHQR��3XHGHQ�VHU�QHFHVDULDV� YDULDV� LWHUDFLRQHV� SDUD� KDFHU� TXH� OD� WHPSHUDWXUD� DVXPLGD� \� OD�FDOFXODGD�FRLQFLGDQ�
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�� 02'(/2�'(�',6(f2�3$5$�5(02&,Ð1�'(�'%2
7RGRV� ORV� VLVWHPDV� GH� KXPHGDOHV� DUWLILFLDOHV� SXHGHQ� VHU� FRQVLGHUDGRV� FRPR�UHDFWRUHV� ELROyJLFRV� \� VX� UHQGLPLHQWR� VH� SXHGH� DSUR[LPDU� DO� GHVFULWR� SRU� OD�FLQpWLFD�GH�SULPHU�RUGHQ�GH�XQ�UHDFWRU�GH�IOXMR�D�SLVWyQ�
��� +80('$/(6�'(�)/8-2�/,%5(
$�FRQWLQXDFLyQ��VH�SUHVHQWD�XQD�HFXDFLyQ�SDUD�HVWLPDU�OD�UHPRFLyQ�GH�'%2�HQ�XQ� VLVWHPD�GH� HVWH� WLSR�� (O�PRGHOR� VH� EDVD� HQ� OD� H[SHULHQFLD� FRQ� VLVWHPDV� GH�DSOLFDFLyQ�VREUH�HO�VXHOR \�ILOWURV�SHUFRODGRUHV��GDGD�OD�HVFDVH]�GH�GDWRV�VREUH��VLVWHPDV� WLSR� ):6� \� GDGR� WDPELpQ� TXH� HVWRV� GDWRV� VH� UHVHUYDURQ� SDUD� OD�YDOLGDFLyQ�GHO��PRGHOR�

����� ���������������H[S »¼º«¬ª�� 4 Q\:/$.$&& Y7
F
H ����

GRQGH� &H� &RQFHQWUDFLyQ�GH�'%2�HQ�HO�HIOXHQWH��PJ�O&R� &RQFHQWUDFLyQ�GH�'%2�HQ�HO�DIOXHQWH��PJ�O$� )UDFFLyQ� GH� OD� '%2� QR� UHPRYLGD� FRPR� VyOLGRV�VHGLPHQWDEOHV�D�OD�HQWUDGD�GHO�VLVWHPD��HV�XQD�YDULDEOH�TXH�GHSHQGH�GH�OD�FDOLGDG�GHO�DJXD��HV�XQD�IUDFFLyQ�GHFLPDO�.7� &RQVWDQWH�GH�SULPHU�RUGHQ�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��G��$H� ÉUHD� VXSHUILFLDO� GLVSRQLEOH� SDUD� OD� DFWLYLGDG� PLFURELDQD��P��P�/� ORQJLWXG�GHO�VLVWHPD��SDUDOHOR�DO�IOXMR���P:� DQFKR�GHO�VLVWHPD��P\� SURIXQGLGDG�SURPHGLR�GHO�VLVWHPD��PQ� SRURVLGDG�GHO�VLVWHPD��HVSDFLR�GLVSRQLEOH�SDUD�HO�SDVR�GHO�DJXD��FRPR�IUDFFLyQ�GHFLPDO4�� &DXGDO�SURPHGLR�HQ�HO�VLVWHPD��P ��G
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/D� HFXDFLyQ� ���� VH� FRQVLGHUD� WHyULFDPHQWH� FRUUHFWD�� SHUR� FRQOOHYD� GRV�SUREOHPDV��TXH�VRQ�OD�GLILFXOWDG�SDUD�PHGLU�R�HYDOXDU�ORV�IDFWRUHV�$�\�$ Y��
(O�IDFWRU�$�KD�VLGR�PHGLGR�SDUD�VLVWHP DV�GHO�WLSR�GH�OD�DSOLFDFLyQ�DO�WHUUHQR�GH�HIOXHQWHV� SULPDULRV� \� FRUUHVSRQGH� DSUR[LPDGDPHQWH� D� ����� ����� GH� OD� '%2�DSOLFDGD�VH�TXHGD�D�OD�HQWUDGD�GHO�VLVWHPD�FRPR�PDWHULD�SDUWLFXODGD���HO�YDORU�GH�$�SRGUtD� LQFUHPHQWDUVH�SDUD�HIOXHQWHV� VHFXQGDULRV�\� WHUFLDU LRV�DSOLFDGRV�D�XQ�KXPHGDO�):6��XQ�YDORU�GH�HQWUH������\������VHUtD�HO�DSURSLDGR�SDUD�HIOXHQWHV�VHFXQGDULRV�\������R�PD\RU�SDUD�HIOXHQWHV�WHUFLDULRV�DOWDPHQWH�WUDWDGRV�
(O�YDORU�GH�$Y HV�HO�iUHD�VXSHUILFLDO�GLVSRQLEOH�HQ�HO�VLVWHPD�SDUD�HO�GHVDUUROOR�GH� ELRPDVD� ILMD�� (Q� ORV� ILOWURV� SHUFRODGRUHV� \� ORV� ELRGLVFRV� FRUUHVSRQGH� D� OD�WRWDOLGDG� GHO� iUHD� PRMDGD� \� HV� UHODWLYDPHQWH� IiFLO� GH� GHWHUPLQDU�� (Q� XQ�KXPHGDO�):6�HV�XQD�PHGLGD�GHO�iUHD�VXSHUILFLDO�GH�OD�SRUFLyQ�GH�OD�YHJHWDFLyQ�\�GH�OD�FDSD�GH�UHVWRV�GH�YHJHWD FLyQ�TXH�HVWD�HQ�FRQWDFWR�FRQ�HO�DJXD�UHVLGXDO��&RPR� UHVXOWDGR�� HVWR� HV� FDVL� LPSRVLEOH� GH�PHGLU� YHUD]PHQWH� HQ� XQ� KXPHGDO�IXQFLRQDQGR� \� OR� ~QLFR� TXH� HV� SRVLEOH� HV� XQD� DSUR[LPDFLyQ�� (O� YDORU� GH� $ YUHFRPHQGDGR�SRU�DOJXQDV�SXEOLFDFLRQHV�HV������P ��P��
'DGR� TXH� HO� iUHD� VXSHUILFLDO� GHO� KXPHGDO� �$ V�� HV� LJXDO� D� �:��/�� HV� SRVLEOH�VXVWLWX\HQGR� \� UHRUJDQL]DQGR� ORV� WpUPLQRV� GH� OD� HFXDFLyQ� ���� REWHQHU� XQD�HFXDFLyQ� SDUD� HVWLPDU� HO� iUHD� UHTXHULGD� SDUD� REWHQHU� HO� QLYHO� GH� WUDWDPLHQWR�GHVHDGR�

���� ��OQ��OQ���OQ� Q\. $&&4$ 7
HRV �� ����

GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO�):6��P �.7� ������������ �7..��� �������G��Q� �����D�������ORV�YDORUHV�PHQRUHV�VRQ�SDUD�YHJHWDFLyQ�GHQVD�\�PDGXUD�
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$� ������HIOXHQWH�SULPDULR�����D�������HIOXHQWH�VHFXQGDULR������(IOXHQWH�WHUFLDULR�
/D� HFXDFLyQ� ���� SXHGH� HVWLPDU� GH� IRUPD� ILDEOH� HO� iUHD� VXSHUILFLDO� SDUD� XQ�KXPHGDO�):6��'DGDV�ODV�GLILFXOWDGHV�SDUD�HYDOXDU�$�\�$ Y ��VH�KD�UHDOL]DGR�XQD�VHJXQGD� DSUR[LPDFLyQ� D� SDUWLU� GHO� DQiOLVLV� GH� ORV� GDWRV� GH� U HQGLPLHQWR� GH�VLVWHPDV�GH�HVWH�WLSR�HQ�RSHUDFLyQ�

W.
R
H 7H&& � ����

������ ������ � 77 .. ������� ����� � G. ����
(O�iUHD�VXSHUILFLDO�GHO�KXPHGDO�VH�GHWHUPLQDUtD�SRU�OD�HFXDFLyQ� �����

���� �OQ�OQ Q\. &&4$ 7
HRV � ����

GRQGH� .7� FRQVWDQWH� GH� WHPSHUDWXUD� SURYHQLHQWH� GH� ODV� HFXDFLRQHV����� \�������G��\� SURIXQGLGDG�GH�GLVHxR�GHO�VLVWHPD��PQ� �SRURVLGDG��GHO�KXPHGDO�������D�����
/D�SURIXQGLGDG�GHO�KXPHGDO�SXHGH�YDULDU�GXUDQWH�SHULRG RV�FRUWRV�GHVGH�SRFRV�FHQWtPHWURV� KDVWD�PiV� GH�XQ�PHWUR�� /DV�SURIXQGLGDGHV� WtSLFDV�GH�GLVHxR�YDQ�GHVGH�����P�D������P�GHSHQGLHQGR�GH�OD�HVWDFLyQ�\�GH�OD�FDOLGDG�HVSHUDGD�GHO�DJXD�SDUD�HO�VLVWHPD��
(Q� FOLPDV� IUtRV�� GRQGH� � VH� HVSHUD� TXH� VH� IRUPH� KLHOR� GXUDQ WH� HO� LQYLHUQR�� VH�SXHGH�LQFUHPHQWDU�HVD�SURIXQGLGDG�FRQ�HO�ILQ�GH�FRPSHQVDU��'XUDQWH�HO�YHUDQR�HO� VLVWHPD� SXHGH� RSHUDU� FRQ� XQD� SURIXQGLGDG� PtQLPD�� FRQVLVWHQWH� FRQ� OD�REWHQFLyQ�GH�ORV�REMHWLYRV�GH�FDOLGDG��SDUD�PHMRUDU�OD�WUDQVIHUHQFLD�SRWHQFLDO�GH�R[tJHQR \�IRPHQWDU�XQ�FUHFLPLHQWR�YLJRURVR�GH�ODV�SODQWDV�
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/D�HFXDFLyQ� ���� GD�FRPR�UHVXOWDGR�XQ�GLVHxR�PDV�FRQVHUYDGRU�TXH�OD�HFXDFLyQ����� TXH�HV�OD�DVXPLGD�RULJLQDOPHQWH�SDUD�HVWRV�GLVHxRV��
/D�'%2�ILQDO�GH�HIOXHQWH�VH�YH�LQ IOXLGD�SRU�OD�SURGXFFLyQ�GH�'%2�UHVLGXDO�HQ�HO�VLVWHPD��SURGXFWR�GH�OD�GHVFRPSRVLFLyQ�GH�ORV�GHWULWXV�GH�ODV�SODQWDV�\�GH�RWUDV�VXVWDQFLDV� RUJiQLFDV� SUHVHQWHV� GH� PDQHUD� QDWXUDO�� (VWD� '%2� UHVLGXDO� HVWi�WtSLFDPHQWH�HQ�HO�UDQJR�GH���D���PJ�O��&RPR�UHVXOWDGR�� OD�'%2�GHO�HIOXHQWH�GH�XQ�KXPHGDO�GH�HVWH�WLSR�SURYLHQH�GH�HVWDV�IXHQWHV�\�QR�GHO�DJXD�UHVLGXDO��3RU�WDQWR��ODV�HFXDFLRQHV� ���� \����� QR�SXHGHQ�VHU�XVDGDV�SDUD�GLVHxDU�VLVWHPDV�FRQ�XQD�'%2�HQ�HO�HIOXHQWH�ILQDO�SRU�GHEDMR� GH�ORV���PJ�O�
��� +80('$/(6�'(�)/8-2�68%683(5),&,$/
(Q� HVHQFLD�� HO� PHFDQLVPR� GH� UHPRFLyQ� GH� OD� '%2� HQ� XQ� KXPHGDO� 6)6� HV� HO�PLVPR�TXH�HO�GHVFULWR�SDUD�ORV�GH�WLSR�):6��6LQ�HPEDUJR��HO�UHQGLPLHQWR�SXHGH�VHU�PHMRU�HQ�ORV�GH�IOXMR�VXEVXSHUILFLDO�\D�TXH�WLHQHQ�X Q�iUHD�VXPHUJLGD�PXFKR�PD\RU� TXH� LQFUHPHQWD� HO� SRWHQFLDO� GH� FUHFLPLHQWR� GH� ELRPDVD� ILMD��8Q�PHWUR�F~ELFR� GH� OHFKR� GH� KXPHGDO� TXH� FRQWLHQH� JUDYD� GH� ��� PP� � SXHGH� WHQHU� DO�PHQRV� ����P� GH� iUHD� VXSHUILFLDO�� DGHPiV� GH� WRGD� OD� VXSHUILFLH� GH� ODV� UDtFHV�SUHVHQWHV� 8Q�YROXPHQ�FRPSDUDEOH�HQ�XQ�KXPHGDO�):6�SRGUtD�FRQWHQHU�GH����D����P� GH�iUHD�VXSHUILFLDO�GLVSRQLEOH�
/DV�HFXDFLRQHV� ���������� \����� VRQ�WDPELpQ�PRGHORV�YiOLGRV�SDUD�HO�GLVHxR�GH�KXPHGDOHV�6)6��/D�~QLFD�GLIHUHQFLD�HV�OD�PDJQLWXG�GH�OD�SRURVLGDG��Q��\�GH�OD�FRQVWDQWH� GH� WHPSHUDWXUD� 7 ���� 3DUD� KXPHGDOHV� 6)6�� OD� SRURVLGDG� YDUtD� FRQ� HO�WLSR�GH� UHOOHQR�XVDGR�� GH� DFXHUGR� FRQ� OD� 7DEOD� � \�SXHGH� VHU�PHGLGD�SRU� ORV�SURFHGLPLHQWRV�\D�HVWL SXODGRV��(Q�FXDQWR�D�OD�FRQVWDQWH�GH�WHPSHUDWXUD�TXH�VH�GHILQH�HQ�OD�HFXDFLyQ� ������VX�YDORU�SDUD���q&�HV�
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��� ����� � G. ����
$Vt�FRPR�HQ�ORV�KXPHGDOHV�):6��ORV�GHWULWXV�GH�ODV�SODQWDV�\�RWUDV�VXVWDQFLDV�RUJiQLFDV�SUHVHQWHV�GH� IRUPD�QDWXUDO��FRQWULEX\HQ�D�OD�'%2�GHQWUR�GHO�VLVWHPD�6)6�� 3RU� OR� WDQWR�� HVWRV� VLVWHPDV� WDPSRFR� GHEHUtDQ� GLVHxDUVH� SDUD� DOFDQ]DU�QLYHOHV�GH�'%2�HQ�HO�HIOXHQWH�E ��PJ�O�
(O� OHFKR� GH� ORV� KXPHGDOHV� 6)6� WLHQH� XQD� SURIXQGLGDG� WtSLFD� GH� DOUHGHGRU� GH����P� GHO� PHGLR� VHOHFFLRQDGR�� (VWH�� DOJXQDV� YHFHV�� WLHQH� HQFLPD� XQD� FDSD� GH�JUDYD� ILQD� GH� ��� D� ���� PP� GH� HVSHVRU�� (VWD� JUDYD� ILQD� VLUYH� SDUD� HO�HQUDL]DPLHQWR� LQLFLDO� GH� OD� YHJHWDFLyQ� \� VH� PDQWLHQH� VHFD� HQ� FRQGLFLRQHV�QRUPDOHV� GH� RSHUDFLyQ�� 6L� VH� VHOHFFLRQD� XQD� JUDYD� UHODWLYDPHQWH� SHTXHxD�����PP�SDUD� OD� FDSD� SULQFLSDO� GRQGH� VH� UHDOL]DUD� HO� WUDWDPLHQWR�� OD� FDSD� ILQD�VXSHULRU�SUREDEOHPHQWH�QR�VHUi�QHFHVDULD��SHUR�HQWRQFHV�� OD�SURIXQGLGDG�WRWDO�GHEHUi�LQFUHPHQWDUVH�OLJHUDPHQWH�SDUD�DVHJXUDU�TXH�VH�WHQJD�XQD�]RQD�VHFD�HQ�OD�SDUWH�VXSHULRU�GHO�OHFKR�
0XFKRV�KXPHGDOHV�6)6�DFWXDOPHQWH�HQ�RSHUDFLyQ�HQ�ORV�(VWDGRV�8QLGRV�WLHQHQ�SURIXQGLGDGHV� GH� ���� P�� 8QRV� SRFRV�� HQ� FOLPDV� FiOLGRV� GRQGH� HO� ULHVJR� GH�FRQJHODFLyQ�QR�HV�VLJQLILFDWLYR��IXQFLRQDQ�FRQ�����P�GH�SURIXQGLGDG��(VWDV�EDMD V�SURIXQGLGDGHV�DXPHQWDQ�HO�SRWHQFLDO�GH� WUDQVIHUHQFLD�GH�R[tJHQR��SHUR�KDFHQ�QHFHVDULD�XQ�iUHD�VXSHUILFLDO�PD\RU�\�VH�WLHQH�HO�JUDQ�ULHVJR�GH�OD�FRQJHODFLyQ�HQ� FOLPDV� IUtRV�� /D� SURIXQGLGDG� GH� OHFKR� GH� ���P� UHTXLHUH� XQD� RSHUDFLyQ�HVSHFLDO� SDUD� LQGXFLU� OD� S HQHWUDFLyQ� GHVHDGD� GH� ODV� UDtFHV� KDVWD� HO� IRQGR�� /D�FRQWULEXFLyQ�DO� WUDWDPLHQWR�GH� OD�SUHVHQFLD�GH� ODV�UDtFHV�\�UL]RPDV�HQ�HO� OHFKR�GHO�KXPHGDO�VH�GHPXHVWUD�HQ�OD�VLJXLHQWH�WDEOD�
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7DEOD� � &RPSDUDFLyQ� GHO� UHQGLPLHQWR� GH� ORV� KXPHGDOHV� GH� 6DQWHH���&DOLIRUQLD��((�88���FRQ�\�VLQ�YHJHWDFLyQ�
&DOLGDG�GHO�HIOXHQWH��PJ�O�&RQGLFLRQHV�GHO�OHFKR
 3HQHWUDFLyQ�GH�ODV�UDtFHV��FP� '%2 667 1+�6FLUSXV �� ��� ��� ���3KUDJPLWHV !�� ���� ��� ���7\SKD �� ���� ��� ����6LQ�YHJHWDFLyQ � ���� ��� ����
4 �����P��G��75+ ��G��GLPHQVLRQHV�GHO�OHFKR��/ �����P��: ����P��\ �����P��HO�DJXD�HV�DJXD�UHVLGXDO�SULPDULD��'%2 ����PJ�O��667 ���PJ�O��1+� ���PJ�O

'H� HVWD� WDEOD� TXHGD� FODUR� TXH� HO� UHQGLPLHQWR� HQ� OD� UHPRFLyQ� GH� '%2�� \�QLWUyJHQR� DPRQLDFDO� HVWi� GLUH FWDPHQWH� UHODFLRQDGR� FRQ� OD� SURIXQGLGDG� GH�SHQHWUDFLyQ�GH�ODV�UDtFHV��(VWD�SURIXQGLGDG�GH�SHQHWUDFLyQ�VH�FRQVLGHUD�HO�OtPLWH�SRWHQFLDO�GH�Pi[LPR�FUHFLPLHQWR��OR�TXH�D�VX�YH]�VXJLHUH�TXH�VH�GHEH�WHQHU�HO�SURSyVLWR�GH�VHOHFFLRQDU�FRPR�SURIXQGLGDG�GH�GLVHxR�S DUD�KXPHGDOHV�6)6��WDO�TXH�HVWp�DOJR�PiV�DOOi�GH�OD�SURIXQGLGDG�SRWHQFLDO�GH�FUHFLPLHQWR�GH�ODV�UDtFHV�GH�OD�YHJHWDFLyQ��(VWR�VH�GLVFXWLUi�PiV�D�IRQGR�HQ�HO�FDStWXOR� ���
��� 75$7$0,(172�35(/,0,1$5
3DUD�ORV�GRV�FDVRV��):6�\�6)6��V H�XVD�WUDWDPLHQWR�SUHOLPLQDU��(VWH�SXHGH�HVWDU�GDGR� SRU� WDQTXHV� VpSWLFRV�� WDQTXHV� ,PKRII�� ODJXQDV�� WUDWDPLHQWR� SUHOLPLQDU�FRQYHQFLRQDO�R�VLVWHPDV�VLPLODUHV�(VWH� WUDWDPLHQWR� SUHOLPLQDU� WLHQH� SRU� REMHWR� UHGXFLU� OD� FRQFHQWUDFLyQ� GH� ORV�VyOLGRV�RUJiQLFRV�IiFL OPHQWH�GHJUDGDEOHV�TXH�GH�RWUD�PDQHUD�VH�DFXPXODUtDQ�HQ�OD� ]RQD� GH� HQWUDGD� GHO� KXPHGDO� \� TXH� SURGXFLUtDQ� DWDVFDPLHQWRV�� SRVLEOHV�RORUHV�� \� HIHFWRV� QHJDWLYRV� HQ� ODV� SODQWDV� GH� HVWD� ]RQD�� 8Q� VLVWHPD� GLVHxDGR�
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SDUD�DOLPHQWDFLyQ�HVFDORQDGD�GH�DJXD�UHVLGXDO�QR�W UDWDGD�GHEHUi�VXSHUDU�HVWRV�SRVLEOHV�SUREOHPDV�
8Q�UHDFWRU�DQDHUyELFR�SUHOLPLQDU�SRGUtD�VHU�~WLO�SDUD�UHGXFLU�OD�FDUJD�RUJiQLFD�\� HO� FRQWHQLGR� GH� VyOLGRV� GH� XQ� DJXD� UHVLGXDO� LQGXVWULDO� PX\� FRQFHQWUDGD��0XFKRV� GH� ORV� VLVWHPDV� 6)6� HQ� (XURSD� DSOLFDQ� DJXD� UHV LGXDO� FULEDGD� \�GHVDUHQDGD�DO�OHFKR�GHO�KXPHGDO��OR�TXH�GD�FRPR�UHVXOWDGR�OD�DFXPXODFLyQ�GH�ORGRV�� RORUHV� \� DWDVFDPLHQWR�� DXQTXH� HVWR� SXHGH� VHU� DFHSWDEOH� SDUD�FRPXQLGDGHV� UHPRWDV��(Q� DOJXQRV� FDVRV� OD� ]DQMD�GH� HQWUDGD� HV�XVDGD�SDUD� OD�GHSRVLFLyQ�GH�ORGRV�\�GLFKD�]DQMD�HV�OLPSLDGD�SHULyGLFDPHQWH�
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��� 02'(/2�'(�',6(f2�3$5$�5(02&,Ð1�'(�6Ð/,'26�6863(1','26�727$/(6
/D� UHPRFLyQ� GH� VyOLGRV� VXVSHQGLGRV� WRWDOHV� �667�� HQ� DPERV� VLVWHPDV�� ):6�\�6)6��VH�GHEH�D�SURFHVRV�ItVLFRV�\�VROR�HVWi�LQIOXLGD�SRU�OD�WHPSHUDWXUD�D�WUDY pV�GH�ORV� HIHFWRV� GH� OD� YLVFRVLGDG� HQ� HO� IOXMR� GHO� DJXD�� 'DGR� TXH� OD� GLVWDQFLD� GH�VHGLPHQWDFLyQ�SDUD� OD�PDWHULD� SDUWLFXODGD� HV� UHODWLYDPHQWH� SHTXHxD�\� TXH� HO�WLHPSR�GH�UHVLGHQFLD�GHO�DJXD�HQ�HO�KXPHGDO�HV�PX\�ODUJR��HVWRV�HIHFWRV�GH�OD�YLVFRVLGDG�SXHGHQ�RPLWLUVH���/D�UHPRFLyQ�GH�667�HQ�HVWH�WLSR�GH�VLVWHPDV�QR�HV�XQ�SDUiPHWUR� OLPLWDQWH�HQ�HO�GLVHxR�\�GLPHQVLRQDPLHQWR�GHO�KXPHGDO��\D�TXH�OD�UHPRFLyQ�GH�667�HV�PX\�UiSLGD�HQ�FRPSDUDFLyQ�FRQ�OD�GH�'%2�R�QLWUyJHQR�
0XFKRV� GH� ORV� VyOLGRV� HQ� DJXDV� UHVLGXDOHV� GRPp VWLFDV�PXQLFLSDOHV� H� LQFOXVR�PXFKDV� LQGXVWULDOHV�� VRQ�GH�QDWXUDOH]D�RUJiQLFD�\�SXHGHQ� VHU�GHVFRPSXHVWRV�FRQ�HO�WLHPSR��GHMDQGR�XQ�PtQLPR�GH�UHVLGXRV��8Q�WUDWDPLHQWR�SULPDULR�VLPLODU�DO� UHTXHULGR� SDUD� OD� '%2�� GDUi� XQ� QLYHO� DFHSWDEOH� SDUD� HVWH� WLSR� GH� DJXDV�UHVLGXDOHV�� /D� FRQVHFXHQWH� GHVFRPSRVLFLyQ� GH� ORV� VyOLGRV� TXH� TXHGDQ� \� TXH��SRU�WDQWR��SDVDQ�DO�KXPHGDO��SXHGH�GHMDU�XQ�PtQLPR�GH�UHVLGXRV�TXH�UHVXOWDUi�HQ�XQ�DWDVFDPLHQWR��SHUR�PtQLPR��
/RV�KXPHGDOHV�GLVHxDGRV�SDUD�WUDWDPLHQWR�GH�DJXDV�GH�OOXYLD��GH�DOFDQ WDULOODGR�XQLWDULR�\��DJXDV�UHVLGXDOHV�GH�DOJXQRV�WLSRV�GH�LQGXVWULDV�TXH�FRQWLHQHQ�DOWDV�FRQFHQWUDFLRQHV� GH� VyOLGRV� LQRUJiQLFRV� SXHGHQ� QR� QHFHVLWDU� XQ� WUDWDPLHQWR�SULPDULR�� SHUR� HQ� FDPELR� SXHGHQ� QHFHVLWDU� XQ� WDQTXH� R� ODJXQD� GH�VHGLPHQWDFLyQ� DQWHV� GHO� KXPH GDO�� SDUD� HYLWDU� XQD� UiSLGD� DFXPXODFLyQ� GH�VyOLGRV�LQRUJiQLFRV�HQ�HO�KXPHGDO�
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3DUD�ORV�GRV�WLSRV�GH�KXPHGDOHV��VH�SXHGHQ�HVSHUDU�UHQGLPLHQWRV�HQ�UHPRFLyQ�GH�'%2�VLPLODUHV��\D�TXH�DPERV�VRQ�PX\�HILFDFHV�HQ�HVWH�FDPSR��$TXt�WDPELpQ��DO�LJXDO�TXH�FRQ�OD�'%2� OD�UHPRFLyQ�GH�667�HVWD�LQIOXLGD�SRU�OD�SURGXFFLyQ�GH�PDWHULDOHV�RUJiQLFRV�UHVLGXDOHV�TXH�SXHGHQ�DSDUHFHU�HQ�HO�HIOXHQWH�ILQDO�FRPR�667��SRU�WDQWR��QR�VH�GHEH�HVSHUDU�HQFRQWUDU�PHQRV�GH���PJ�O�D�OD�VDOLGD�
8QD� UHJUHVLyQ� OLQHDO� GH� GDWRV� REWHQLGRV� HQ� KXPHG DOHV� GH� (VWDGRV� 8QLGRV��SURSRUFLRQD�XQDV�HFXDFLRQHV�TXH�SXHGHQ�VHUYLU�SDUD�HVWLPDU� OD�FRQFHQWUDFLyQ�GH�667�D�OD�VDOLGD�GHO�KXPHGDO��(VWDV�HFXDFLRQHV�VLUYHQ�VRODPHQWH�SDUD�UHDOL]DU�OD�HVWLPDFLyQ�GHO�RUGHQ�GH�PDJQLWXG�GH�OD�GHVFDUJD��SHUR�QR�FRPR�SDUiPHWUR�GH�GLVHxR��\D�TXH�KHPRV�YLVWR�TXH�ORV�667�QR�VRQ�XQ�IDFWRU�OLPLWDQWH�HQ�pVWH�
7DPELpQ� GHEH� WHQHUVH� HQ� FXHQWD� TXH� HVWDV� HFXDFLRQHV� VRQ� DSOLFDEOHV� HQ� ODV�FRQGLFLRQHV�TXH�VH�REWXYLHURQ��HV�GHFLU��VRQ�YiOLGDV�SDUD�FDUJDV�KLGUiXOLFDV�GH��HQWUH� ���� \� ����� FP�GLD�� \D� TXH�YDORUHV�SRU� HQFLPD�R�SRU�GHEDMR�SXHGHQ�GDU�UHVXOWDGRV�LQFRUUHFWRV�
3DUD�KXPHGDOHV�6)6� ���������������� &+&& RH � ����
3DUD�KXPHGDOHV�):6� ����������������� &+&& RH � ����
GRQGH� &H� 667�HQ�HO�HIOXHQWH��PJ�O&R� 667�HQ�HO�DIOXHQWH��PJ�O&+� &DUJD�KLGUiXOLFD��FP�G
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��� 02'(/26�'(�',6(f2�3$5$�5(02&,Ð1�'(�1,75Ð*(12
(/�GLVHxR�SDUD�UHPRFLyQ�GH�QLWUyJHQR�SDUD�FXDOTXLHUD�GH�ORV�GRV�VLVWHPDV��):6�R� 6)6�� HV� XQ� SURFHGLPLHQWR� FRPSOLFDGR�� SRUTXH� HO� QLWUyJHQR� SXHGH� HVWDU�SUHVHQWH� HQ� XQD� YDULHGDG� GH� IRUPDV� \� UHTXLHUH XQD� VHULH� GH� FRQGLFLRQHV�TXtPLFDV�\�DPELHQWDOHV�SDUD� VX� UHPRFLyQ��(O�QLWUyJHQR�DPRQLDFDO�HV� OD� IRUPD�GH�QLWUyJHQR�PiV�IUHFXHQWHPHQWH�UHJXODGD�HQ�HIOXHQWH��\D�TXH�HO�DPRQLDFR�QR�LRQL]DGR� SXHGH� VHU� Wy[LFR� SDUD� ORV� SHFHV� HQ� SHTXHxDV� FRQFHQWUDFLRQHV� \� OD�R[LGDFLyQ�GHO�DPRQLDFR�HQ�HO�FDXFH�UHFHSWRU�SXHGH�UHGXFLU�HO�QLYHO�GH�R[tJHQR�GLVXHOWR���(Q�HO�DSDUWDGR� ��� VH�SUHVHQWDQ�ODV�GLYHUVDV�IRUPDV�GHO�QLWUyJHQR�\�ODV�OLPLWDFLRQHV�SDUD�VX�UHPRFLyQ�HQ�KXPHGDOHV�DUWLILFLDOHV�
/D� UHPRFLyQ� GH� QLWUyJHQR� HV� XVXDOPHQWH� HO� SDUiPHWUR� GH� GLVHxR� OLPLWDQWH�FXDQGR� VH� WLHQHQ� OtPLWHV� HVWULFWRV� GH� YHUWLGR�� WDQWR� GH� QLWUyJHQR� DPRQLDFDO�FRPR�GH� WRWDO��(Q� FOLPDV� IUtRV�� FRQ� ODUJRV�SHULRGRV�GH�EDMDV� WHPSHUDWXUDV�� ORV�UHTXHULPLHQWRV�SDUD� OD�HOLPLQDFLyQ�GH�QLW UyJHQR�SXHGHQ�VHU� OLPLWDQWHV�SDUD� OD�IDFWLELOLGDG�GH�ODV�RSHUDFLRQHV�LQYHUQDOHV��(Q�HVWH�FDVR��HO�DOPDFHQDPLHQWR�GHO�DJXD� UHVLGXDO� GXUDQWH� HO� LQYLHUQR� \� OD� RSHUDFLyQ� GXUDQWH� HO� YHUDQR� VHUi� OD�FRQILJXUDFLyQ�D�DGRSWDU��(O�GLPHQVLRQDPLHQWR�GHO�KXPHGDO�SDUD�OD UHPRFLyQ�GH�QLWUyJHQR� TXH� VH� GHVFULEH� D� FRQWLQXDFLyQ�� GHEH� HVWDU� DFRPSDxDGR� GH� ORV�FiOFXORV�WHUPDOHV�GHVFULWRV�HQ�HO�FDStWXOR� � SDUD�DVHJXUDU�OD�YLDELOLGDG�
&XDQGR�HO�GLVHxR�GHO�VLVWHPD�UHTXLHUH�OD�UHPRFLyQ�GH�QLWUyJHQR��HV�D FRQVHMDEOH�DVXPLU�TXH�WRGR�HO�QLWUyJHQR�.MHOGDKO��17.��TXH�HQWUD�DO�VLVWHPD�VH�FRQYLHUWH�HQ� DPRQLDFR�� 8QD� SHTXHxD� IUDFFLyQ� GHO� QLWUyJHQR� RUJiQLFR� HQWUDQWH� TXHGD�SHUPDQHQWHPHQWH�ILMDGR�DO�EHQWRV��SHUR�pVWH�SRGUtD�VHU�RPLWLGR�SDUD�XQ�GLVHxR�PiV� FRQVHUYDGRU�� 'XUDQWH�HO�SULPHU�R�VHJXQGR�DxR�GH�RSHUDFLyQ� OD�UHPRFLyQ�
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GH�QLWUyJHQR�SXHGH�H[FHGHU�ODV�H[SHFWDWLYDV��(VWR�VH�GHEH�D�TXH�OD�DGVRUFLyQ�GHO�VXHOR�\�OD�DVLPLODFLyQ�SRU�SDUWH�GH�ODV�SODQWDV�JHQHUDQ�XQ�UiSLGR�FUHFLPLHQWR�GH�OD� FXELHUWD� YHJHWDO�� &HUFD� GHO� ILQDO� GHO� VHJXQGR� SHUtRGR� GH� FUHFLPLHQWR� HO�HFRVLVWHPD�SXHGH�HVWDU�DSUR[LPiQGRVH�DO�HTXLOLEULR�\�OD�UHPRFLyQ�GH�DPRQLDFR�VH� HVWDELOL]DUi�� /RV� SURFHGLPLHQWRV� GH� GLVHxR� GH� HVWD� VHFFLyQ� HVWiQ� SHQVDGRV�SDUD�ORV�UHQGLPLHQWRV�HVSHUDGRV�D�ODUJR�SOD]R�
���� +80('$/(6�'(�)/8-2�/,%5(
/D�SULQFLSDO�IXHQWH�GH�R[tJHQR�SDUD�OD�QLWULILFDFLyQ�HQ�ORV�KXPHGDOHV�):6�HV�OD�UHDLUHDFLyQ�DWPRVIpULFD�GH� OD� VXSHUILFLH�GHO�DJXD��$XQTXH�HO�KXPHGDO�HV�SRFR�SURIXQGR�� OD� PD\RUtD� GHO� OtTXLGR� HVWi� HQ� FRQGLFLRQHV� DQDHURELDV�� &RPR�UHVXOWDGR��OD�QLWUL ILFDFLyQ�VH�OOHYDUi�D�FDER�HQ�OD�SDUWH�FHUFDQD�D�OD�VXSHUILFLH�GHO�DJXD� \� OD� GHVQLWULILFDFLyQ� HV� SRVLEOH� TXH� RFXUUD� HQ� HO� UHVWR� GHO� OtTXLGR�� /D�WHPSHUDWXUD� LQIOX\H�GH�GLYHUVDV� IRUPDV��GHVGH� ODV� UHDFFLRQHV�ELROyJLFDV�� WDQWR�GH� QLWULILFDFLyQ� FRPR� GH� GHVQLWUL ILFDFLyQ�� TXH� VRQ� GHSHQGLHQWHV� GH� OD�WHPSHUDWXUD��KDVWD� OD� VROXELOLGDG�GHO�R[tJHQR�HQ�HO� DJXD��/D�PD\RU� IXHQWH�GH�FDUERQR� SDUD� OD� GHVQLWULILFDFLyQ� HV� OD� FDSD� GH� UHVWRV� GH� YHJHWDFLyQ� TXH� VH�HQFXHQWUD� VXPHUJLGD�� DVt� FRPR� RWURV� UHVWRV� HQ� HO� EHQWRV� \� OD� '%2� GH O� DJXD�UHVLGXDO�
������ 1LWULILFDFLyQ
(O�PRGHOR�GH�GLVHxR�UHFRPHQGDGR�DVXPH�TXH�OD�UHPRFLyQ�GH�DPRQLDFR�VH�GD�FRPSOHWDPHQWH� SRU� OD� YtD� GH� OD� QLWULILFDFLyQ� \� QR� VH� OH� GD� LPSRUWDQFLD� D� OD�FRUUHVSRQGLHQWH�D� OD�DVLPLODFLyQ�SRU�ODV�SODQWDV��\D�TXH�HVWDV�QRUPDOPHQWH� QR�VH�FRVHFKDQ��
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/D�GHSHQGHQFLD�GH�OD�WHPSHUDWXUD�TXH�WLHQHQ�ODV�UHDFFLRQHV�GH�QLWULILFDFLyQ�HQ�ORV� KXPHGDOHV� ):6� HV� VLPLODU� D� OD� REVHUYDGD� HQ� VLVWHPDV� FRQYHQFLRQDOHV� GH�OHFKR�ILMR�FRPR�ILOWURV�SHUFRODGRUHV�R�ELRGLVFRV��3DUD�WHPSHUDWXUDV�GHO�DJXD�GH���q&� R�PiV�� OD� GHSHQGHQFLD� GH� OD� WHPSHUDWXUD� GHO� SURFHVR�GH� QLWULILFDFLyQ� HV�PHQRU�TXH� OD�GHO�SURFHVR�GH�UHPRFLyQ�GH�'%2��SHUR�D�WHPSHUDWXUDV�PHQRUHV�GH���q&��HVWD�GHSHQGHQFLD�HV�WUHPHQGDPHQWH�DOWD��/DV�IRUPDV�JHQHUDOHV�GH�ODV�HFXDFLRQHV� ����� ����� ��� \� ��� VRQ� DSOLFDEOHV� SDUD� HO� GLVHxR� GH� OD� UHPRFLyQ� GH�DPRQLDFR� HQ� KXPHGDOHV� ):6�� /DV� HFXDFLRQHV� ���� \� ���� VRQ� OD� ��� \� OD� ���H[SUHVDGDV�HQ�WpUPLQRV�GH�FRQFHQWUDFLRQHV�GH�DPRQLDFR�
�H[S� W.&& 7R

H � ����
\Q. &&4$ 7

HRV ��OQ� ����
GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �&H� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�HIOXHQWH��PJ�O&R� &RQFHQWUDFLyQ�GH�17.�HQ�HO�DIOXHQWH��PJ�O.7� &RQVWDQWH�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��G ��.7� ��G�� ��q&��������������7������G�� �����q&���������������7������G�� ��GH���q&�Q� 3RURVLGDG�GHO�KXPHGDO������� �����W� 7LHPSR�GH�UHVLGHQFLD�KLGUiXOLFR��G\� 3URIXQGLGDG�GHO�DJXD�HQ�HO� KXPHGDO��P4� &DXGDO�SURPHGLR�GHO�KXPHGDO��P ��G4� �4R�4H��������
/D�FRQVWDQWH��.7��SDUD�WHPSHUDWXUDV�HQWUH��\�� q&�VH�GHWHUPLQD�SRU�LQWHUSRODFLyQ��.7 �������D��q&���
&XDQGR�VH�GLVHxD�HO�KXPHGDO�SDUD�OD�UHPRFLyQ�FRQMXQWD�GH�DPRQLDFR�\�'%2��OD�HFXDFLyQ ���� VH�XVD�SDUD�GHWHUPLQDU�HO�iUHD�UHTXHULGD�SDUD�OD�UHPRFLyQ�GH�'%2�\�OD�HFXDFLyQ� ���� VH�XVD�SDUD� OD�UHPRFLyQ�GH�DPRQLDFR��(O�iUHD�D�XVDU�SDUD�HO�GLVHxR� VHUi� OD�PD\RU�GH� ODV�GRV�\�QR� OD� VXPD��(Q�PXFKDV�VLWXDFLRQHV�FXDQ GR�
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SUHYDOHFHQ�OtPLWHV�PX\�VHYHURV�GH�DPRQLDFR��OD�HFXDFLyQ� ���� UHTXHULUi�XQ�iUHD�PD\RU� TXH� HQ� HO� FDVR� GH� OD� ������ HQ� HVWH� FDVR� OD� UHPRFLyQ� HVSHUDGD� GH� '%2�GHEHUtD� VHU� UHFDOFXODGD�SDUD� UHIOHMDU� HO� HIHFWR�GH�HVWH� DXPHQWR�HQ HO�iUHD� ILQDO�GHO�VLVWHPD�
/D� HFXDFLyQ� ���� UHTXLHUH� SRU� OR� JHQHUDO� XQ� 75+� GH� HQWUH� �� \� ��� GtDV� SDUD�DOFDQ]DU� XQRV� OtPLWHV� HVWULFWRV� HQ� OD� VDOLGD� GH� DPRQLDFR� HQ� FRQGLFLRQHV� GH�YHUDQR�H�LQFOXVR�PD\RUHV�SDUD�ODV�EDMDV�WHPSHUDWXUDV�GHO�LQYL HUQR��
2WURV�PRGHORV� GH� GLVHxR�SDUD� UHPRFLyQ�GH� DPRQLDFR� HVWiQ�GLVSRQLEOHV� HQ� OD�OLWHUDWXUD�HVSHFLDOL]DGD��/DV�HFXDFLRQHV� ���� \����� DSDUHFHQ�HQ�HO�:DWHU�3ROOXWLRQ�&RQWURO�)HGHUDWLRQ��:()��0DQXDO�RI�3UDFWLFH�)'���� ������OQ�������OQ�������OQ� �� &+&& RH ����
GRQGH� &+� &DUJD�KLGUiXOLFD�GHO�KXPHGDO��P �&R� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�DIOXHQWH��PJ�O&H� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�HIOXHQWH��PJ�O

> @�����OQ�������OQ������H[S ��� �� RHV && 4$ ����
GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �4� &DXGDO�GH�GLVHxR��P��G
/D�HFXDFLyQ����� IXH�GHVDUUROODGD�SRU�+DPPHU�\�.QLJKW�FRQ�XQ�DQiOLVLV�GH�UHJUHVLyQ�GH�ORV�GDWRV�GH����VLVWHPDV�):6�

������������������ � V
RH $ 4&& ����

GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �4� &DXGDO�GH�GLVHxR��P��G&R� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�DIOXHQWH��PJ�O&H� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�HIOXHQWH��PJ�O
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/RV� DMXVWHV� SRU� WHPSHUDWXUD� QR� VRQ� SRVLEOHV� QL� FRQ� OD� HFXDFLyQ� ���� QL� FRQ� OD�������\��DGHPiV��QR�WLHQHQ�HQ�FXHQWD OD�SURIXQGLGDG�GHO�KXPHGDO�QL�HO�75+�GHO�PLVPR�� 3XHGHQ� XVDUVH� FRPR� XQ� FKHTXHR� LQGHSHQGLHQWH� GH� ORV� UHVXOWDGRV�REWHQLGRV� FRQ� HO� PpWRGR� VXJHULGR� �(F�� ���� \� ������ \� SDUD� FOLPDV� FiOLGRV�VRODPHQWH�� /DV� HFXDFLRQHV� ���� D� ���� SUHGLFHQ� DSUR[LPDGDPHQWH� ODV� PLVPDV�FRQFHQWUDFLRQHV� HQ� HO� HIOXHQWH� SDUD� FRQGLFLRQHV� GH� YHUDQR� \� FRQ� XQD�SURIXQGLGDG�GHO�DJXD�GH�����P�HQ�KXPHGDOHV�WLSR�):6�
������ 'HVQLWULILFDFLyQ
(O� PRGHOR� DQWHULRU� WHQtD� HQ� FXHQWD� VRODPHQWH� O D� FRQYHUVLyQ� GH� DPRQLDFR� HQ�QLWUDWR��\�VHUYtD�SDUD�FDOFXODU�HO�iUHD�UHTXHULGD�SDUD�DOFDQ]DU�XQ�GHWHUPLQDGR�QLYHO�GH� FRQYHUVLyQ��&XDQGR�HQ� OD� DFWXDOLGDG� OD� UHPRFLyQ�GH�QLWUyJHQR�HV�XQ�UHTXHULPLHQWR�GH�SUR\HFWR�� HV�QHFHVDULR� FRQVLGHUDU� ORV� UHTXHULPLHQWRV�SDU D� OD�GHVQLWULILFDFLyQ�\�HO� WDPDxR�GHO�KXPHGDO�DFRUGH�FRQ�HOORV��(Q�JHQHUDO��PXFKD�GH� OD� SURGXFFLyQ� GH� QLWUDWR� GHO� KXPHGDO� ):6� SXHGH� GHVQLWULILFDUVH� \� VHU�UHPRYLGD� GHQWUR� GHO� iUHD� SUHYLVWD� SDUD� OD� QLWULILFDFLyQ� \� VLQ� QHFHVLGDG� GH�SURSRUFLRQDU� QLQJXQD� IXHQWH GH� FDUERQR� DGLFLRQDO�� 3XHGH� TXH� ORV� KXPHGDOHV�):6�VHDQ�PiV�HIHFWLYRV�HQ� OD�UHPRFLyQ�GH�QLWUDWRV�TXH�ORV�6)6��\D�TXH�WLHQHQ�XQD�PD\RU�GLVSRQLELOLGDG�GH�FDUERQR�GH�ORV�GHWULWXV�GH�ODV�SODQWDV��(O�PRGHOR�GH� GLVHxR� UHFRPHQGDGR� SDUD� HVWLPDU� OD� UHPRFLyQ� GH� QLWU DWRV� YtD�GHVQLWULILFDFLyQ�FRUUHVSRQGH�D�ODV�HFXDFLRQHV� ���� \������

�H[S� W.&& 7R
H � ����

\Q. &&4$ 7
HRV ��OQ� ����

GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �&H� &RQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�HIOXHQWH��PJ� O&R� &RQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�DIOXHQWH��PJ�O
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.7� &RQVWDQWH�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��G ��.7� ��G�� ��q&������������7������G�� ���GH��q&�Q� 3RURVLGDG�GHO�KXPHGDO������� �����W� 7LHPSR�GH�UHVLGHQFLD�KLGUiXOLFR��G\� 3URIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��P4� &DXGDO�SURPHGLR�GHO�KXPHGDO��GH�OD�(F�������P ��G
/D�FRQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�DIOXHQWH� �& R��XVDGD�HQ�ODV�HFXDFLRQHV� ���� \����� HV�OD�GLIHUHQFLD�HQWUH�ODV�FRQFHQWUDFLRQHV�GH�HQWUDG D�\�VDOLGD�GHWHUPLQDGDV�FRQ� OD�HFXDFLyQ� ������&RPR�OD�HFXDFLyQ� ���� GHWHUPLQD�HO�DPRQLDFR�TXH�TXHGD�HQ� HO� VLVWHPD� GHVSXpV� GH� OD� QLWULILFDFLyQ� HQ� HO� KXPHGDO�� VHUtD� FRQVHUYDGRU�DVXPLU�TXH� OD�GLIHUHQFLD� �& R�&H��HVWi�GLVSRQLEOH�FRPR�QLWUDWR��/D�FRQVWDQWH�GH�GHVQLWULILFDFLyQ� HQWUH� � q&� \� �q&� SXHGH� GHWHUPLQDUVH� PHGLDQWH� LQWHUSRODFLyQ��.7 ������ D� �q&��� 3DUD� HIHFWRV� SUiFWLFRV� OD� GHVQLWULILFDFLyQ� HV� LQVLJQLILFDQWH� D�HVWDV�WHPSHUDWXUDV��6L�ELHQ�QR�VREUD�UHFRUGDU�TXH�ODV�HFXDFLRQHV� ���� \����� VROR�VRQ�DSOLFDEOHV�SDUD�HO�QLWUDWR�TXH�HVWi�SUHVHQWH�HQ�HO�KXPHGDO�
/RV�KXPHGDOHV�):6�VRQ�HQ�JHQHUDO�DQy[LFRV��SHUR�WDPELpQ�WLHQHQ�SDUWH�DHURELD�FHUFD�GH�OD�VXSHUILFLH�GHO�DJXD�SRU�OR�TXH��FRPR�VH�GLMR�DQWHULRUP HQWH��HV�SRVLEOH�REWHQHU�OD�QLWULILFDFLyQ�\�OD�GHVQLWULILFDFLyQ�HQ�HO�PLVPR�YROXPHQ�GH�UHDFWRU��/D�HFXDFLyQ� ���� QRV�GD�HO�iUHD�VXSHUILFLDO�UHTXHULGD�SDUD� OD�GHVQLWULILFDFLyQ��(VWD�iUHD� GH� GHVQLWULILFDFLyQ� QR� VH� DGLFLRQD� D� OD� FDOFXODGD� SDU D� QLWULILFDU� \� TXH� VH�GHWHUPLQy�FRQ�OD�HFXDFLyQ� ���� \�SRGUtD�VHU�PHQRU�R�LJXDO�D�pVWD��GHSHQGLHQGR�GH� ODV� FRQFHQWUDFLRQHV� GH� QLWUDWRV� D� OD� HQWUDGD� HQ� HO� DJXD� UHVLGXDO� DQWHV� GHO�WUDWDPLHQWR�DVt�FRPR�GH�OD�WHPSHUDWXUD�GHO�DJXD�
������ 1LWUyJHQR�WRWDO�
&XDQGR� VH� UHTXLHUH� OD� GHVQLWULILFDFLyQ�� HV� JHQHUDOPHQWH� SRUTXH� VH� WLHQH� XQ�OtPLWH�GH�GHVFDUJD�SDUD�HO�QLWUyJHQR�WRWDO��17���(O�QLWUyJHQR�WRWDO�HQ�HO�HIOXHQWH�
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GHO� VLVWHPD� HV� OD� VXPD� GH� ORV� UHVXOWDGRV� GH� ODV� HFXDFLRQHV� ���� \� ������ /D�GHWHUPLQDFLyQ�GHO�iUHD�UHTXHULGD�SDUD�DOFDQ]DU�HO�QLYHO�HVSHFLILFR�GH�17�HQ�HO�HIOXHQWH�HV�XQ�SURFHGLPLHQWR�LWHUDWLYR�XVDQGR�ODV�HFXDFLRQHV� ���� \������
�� 6H�DVXPH�XQ�YDORU�SDUD�HO�DPRQLDFR�UHVLGXDO��& H��\ VH�UHVXHOYH�OD�HFXDFLyQ����� SDUD� REWHQHU� HO� iUHD� UHTXHULGD� SDUD� QLWULILFDU�� GHWHUPLQDQGRVH� DVt� HO�75+�SDUD�HO�VLVWHPD��� 7RPDU� �&R�&H�� FRPR� HO� QLWUDWR� SURGXFLGR� SRU� OD� QLWULILFDFLyQ� \� XVDU� HVWH�YDORU�FRPR�HO�GHO�DIOXHQWH�HQ�OD�HFXDFLyQ� ������'HWHUPLQDU�OD�FRQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�HIOXHQWH�FRQ�OD�HFXDFLyQ� ������� /D� FRQFHQWUDFLyQ� GH� 17� HQ� HO� HIOXHQWH� HV� OD� VXPD� GH� ORV� YDORUHV� GH� & HREWHQLGRV�HQ�ODV�HFXDFLRQHV� ���� \�������6L�QR�VH�DOFDQ]y�OD�H[LJHQFLD�GH�17�VH�QHFHVLWD�RWUD�LWHUDFLyQ�GH�ORV�FiOFXORV�
(O�:()�023�)'��� FRQWLHQH�WDPELpQ�XQ�PRGHOR�SDUD�OD�UHPRFLyQ�GH�QLWUyJHQR�WRWDO� �����OQ������������ �� &+&& RH ����
GRQGH� &+� &DUJD�KLGUiXOLFD�GHO�KXPHGDO��P �&R� &RQFHQWUDFLyQ�GH�17�HQ�HO�DIOXHQWH��PJ�O&H� &RQFHQWUDFLyQ�GH�17�HQ�HO�HIOXHQWH��PJ�O

> @������������������� ��� �� RHV && 4$ ����
GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �4� &DXGDO�GH�GLVHxR��P��G
/D�HFXDFLyQ� ���� SXHGH�VHU�XVDGD�FRPR�XQ�FKHTXHR�GH�ORV�GD WRV�REWHQLGRV�FRQ�HO�SURFHGLPLHQWR� UHFRPHQGDGR�SDUD� FiOFXOR�GH� OD�UHPRFLyQ�GH�17��VRODPHQWH�SDUD� FRQGLFLRQHV� GH� FOLPDV� FiOLGRV�� &RQ� HOODV� QR� HV� SRVLEOH� XQ� DMXVWH� SRU�WHPSHUDWXUD�\� WDPSRFR�UHFRQRFHQ�HO�HIHFWR�GH� OD�SURIXQGLGDG�QL�GHO�75+�GHO�KXPHGDO��SRU� HVR� VX�XVR�QR� VH� UHFRPLHQGD�SDUD�GLVHxR��/D�HFXDFLyQ� ���� \� OD�
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VXPD�GH�ODV�HFXDFLRQHV� ���� \����� GDQ�FRPR�UHVXOWDGR�GDWRV�VLPLODUHV�GH�17�HQ�HO�HIOXHQWH�SDUD�FOLPDV�FiOLGRV�\�SURIXQGLGDGHV�GHO�DJXD�GH�����P �
���� +80('$/(6�'(�)/8-2�68%683(5),&,$/
'DGR�TXH�HO�QLYHO�GHO�DJXD�VH�PDQWLHQH�SRU�GHEDMR�GH�OD�VXSHUILFLH�GHO�PHGLR�HQ�ORV� KXPHGDOHV� 6)6�� OD� UHDLUHDFLyQ� DWPRVIpULFD� HV� SUREDEOH� TXH� VHD�VLJQLILFDWLYDPHQWH� PHQRU� D� OD� GH� ORV� ):6�� 6LQ� HPEDUJR�� FRPR� VH� GHVFULEH�DQWHULRUPHQWH�� ODV� UDtFHV� \� UL]RPDV� GH� OD� YHJHWDFLyQ� VRQ� FDSDFHV� GH�SURSRUFLRQDU�PLFURVLWLRV� DHURELRV� HQ� VXV� VXSHUILFLHV�� DVt� TXH� HO� DJXD� UHVLGXDO�TXH� IOX\H� D� WUDYpV� GHO� OHFKR� WLHQH� QXPHURVDV� RSRUWXQLGDGHV� GH� FRQWDFWR� FRQ�HVWRV� OXJDUHV� DHURELRV�GHQWUR�GH�X Q�PHGLR� TXH�SRU� HO� FRQWUDULR� HV� DQDHURELR��&RPR�UHVXOWDGR��HQ�HO�PLVPR�UHDFWRU�VH�WLHQHQ�FRQGLFLRQHV�SDUD�KDFHU�SRVLEOH�OD�QLWULILFDFLyQ� \� OD� GHVQLWULILFDFLyQ�� /RV� GRV� WLSRV� GH� UHDFFLRQHV� ELROyJLFDV��QLWULILFDFLyQ� \� GHVQLWULILFDFLyQ�� VRQ� GHSHQGLHQWHV� GH� OD WHPSHUDWXUD�� \� OD�YHORFLGDG� GH� WUDQVIHUHQFLD� GH� R[tJHQR� D� ODV� UDtFHV� GH� ODV� SODQWDV� TXH� SXHGH�YDULDU�FRQ�OD�HVWDFLyQ�
/D�PD\RU� IXHQWH�GH�FDUERQR�SDUD�SRVLELOLWDU� OD�GHVQLWULILFDFLyQ�HV� OD�PXHUWH�\�GHVFRPSRVLFLyQ�GH�ODV�UDtFHV�\�UL]RPDV��ORV�GHPiV�GHWULWX V�RUJiQLFRV�\�OD�'%2�GHO�DJXD�UHVLGXDO��(VWDV�IXHQWHV�GH�FDUERQR�SUREDEOHPHQWH�HVWpQ�PDV�OLPLWDGDV�GXUDQWH� OD� RSHUDFLyQ� LQLFLDO� HQ� HVWH� WLSR� GH� VLVWHPDV� 6)6� UHVSHFWR� D� ORV� ):6��GDGR�TXH�ORV�UHVWRV�GH�YHJHWDFLyQ�VH�DFXPXODQ�VREUH�OD�SDUWH�VXSHULRU�GHO�OHFKR ���7UDQVFXUULGRV�YDULRV�DxRV��HVWD�FDSD�GH�GHVHFKRV�KD�DXPHQWDGR�\�D�PHGLGD�TXH�OR� KDFH� FRPLHQ]D� D�GHVFRPSRQHUVH�� GH� IRUPD�TXH� DPERV� WLSRV�GH�KXPHGDOHV�DUWLILFLDOHV�SXHGHQ�WHQHU�IXHQWHV�FRPSDUDEOHV�GH�FDUERQR�SDUD�KDFHU�SRVLEOH�OD�GHVQLWULILFDFLyQ�
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'DGR� TXH� OD� SULQFLSDO� IXHQWH� GH� R[tJHQR� GH� HVWH� WLSR� GH� KXPHGDOHV� VRQ� ODV�UDtFHV�GH�ODV�SODQWDV��HV�DEVROXWDPHQWH�HVHQFLDO�DVHJXUDU�TXH�HO�VLVWHPD�GH�UDtFHV�SHQHWUDUi�KDVWD� OD� WRWDOLGDG�GH� OD�SURIXQGLGDG�GH�GLVHxR�GHO� OHFKR��&XDOTXLHU�DJXD� TXH� IOX\D� SRU� GHEDMR� GH ODV� UDtFHV� HVWDUi� HQ� XQ� DPELHQWH� WRWDOPHQWH�DQDHURELR�� \� OD� QLWULILFDFLyQ� QR� RFXUULUi� H[FHSWR� SRU� GLIXVLyQ� HQ� ORV� QLYHOHV�VXSHULRUHV��(VWD�UHVSXHVWD�HVWi�LOXVWUDGD�HQ�OD�
7DEOD� � GRQGH� OD� UHPRFLyQ� GH� DPRQLDFR� SXHGH� VHU� UHODFLRQDG D� GLUHFWDPHQWH�FRQ� OD� SURIXQGLGDG� GH� SHQHWUDFLyQ�GH� ODV� UDtFHV��(O� OHFKR�TXH� FRQWLHQH� 7\SKD�SHQHWUDFLyQ� GH� ODV� UDtFHV� GH� DOUHGHGRU� GH� ���� GH� OD� SURIXQGLGDG� GHO� OHFKR��REWLHQH�VROR�XQ�����GH�UHPRFLyQ�GH�DPRQLDFR�HQ�FRPSDUDFLyQ�FRQ� ORV� OHFKRV�TXH� WLHQHQ� 6FLUSXV�� TXH� DOFDQ]DQ� ��� �� GH� UHPRFLyQ� FXDQGR� WLHQHQ� XQD�SHQHWUDFLyQ�FRPSOHWD�GH�ODV�UDtFHV�
1R�VH�GHEH�FDHU�HQ�HO�HUURU�GH�SHQVDU�TXH�ODV�SODQWDV�FUHFHUiQ�DXWRPiWLFDPHQWH�KDVWD�HO�IRQGR�GHO�OHFKR�\�TXH�SURSRUFLRQDUDQ�WRGR�HO�R[tJHQR�QHFHVDULR��\D�TXH�FRPR�YLPRV�HVWR�GHSHQGH�GHO�WLSR�GH�SODQWD�\�GH�ODV�FRQGLFLRQHV�GHO�VLWLR��$Vt�SXHV�ODV�SURIXQGLGDGHV�GH�SHQHWUDFLyQ�SDUD�ODV�SODQWDV�GH�OD�
7DEOD� � SUREDEOHPHQWH� VHDQ� ODV�Pi[LPDV�SRWHQFLDOHV�� \D�TXH�6DQWHH� WLHQH�XQ�FOLPD� FiOLGR� FRQ� XQD HVWDFLyQ� GH� FUHFLPLHQWR� FRQWLQXD� \� HO� DJXD� UHVLGXDO�DSOLFDGD� FRQWHQtD� VXILFLHQWHV� QXWULHQWHV�� (VWR� VXJLHUH� TXH� OD� SURIXQGLGDG� GH�GLVHxR�GHO� OHFKR�QR�GHEH�VHU�PD\RU��TXH�OD�SHQHWUDFLyQ�SRWHQFLDO�GH�ODV�UDtFHV�GH� ODV� SODQWDV� TXH� VH� SUHWHQGH� XVDU� VL� VH� UHTXL HUH� R[tJHQR� SDUD� UHPRYHU�DPRQLDFR�
6RQ� QHFHVDULRV�PpWRGRV� RSHUDWLYRV� TXH� DVHJXUHQ� OD�SHQHWUDFLyQ�GH� ODV� UDtFHV��GDGR�TXH�ODV�SODQWDV�SXHGHQ�HQFRQWUDU�WRGD�OD�PH]FOD�QHFHVDULD�\�ORV�QXWULHQWHV�HQ� XQD� SDUWH� UHODWLYDPHQWH� SRFR� SURIXQGD�� (Q� DOJXQRV� VLVWHPDV� H XURSHRV�� HO�
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QLYHO�GHO�DJXD�HV�GLVPLQXLGR�JUDGXDOPHQWH�DO�WpUPLQR�GH�FDGD�DxR�SDUD�LQGXFLU�OD�SHQHWUDFLyQ�GH� ODV� UDtFHV��(VWR�KDFH�QHFHVDULRV� WUHV�SHULRGRV�GH�FUHFLPLHQWR�SDUD� ORJUDU�XQD�SHQHWUDFLyQ� WRWDO�GH� ODV�UDtFHV�GH� ODV�SODQWDV� WLSR�FDUUL]R��TXH�IXHURQ� ODV� XWLOL]DGDV�� XVDQGR� HVWH� PpWRGR�� 2WUD� DSUR[LPDFLyQ�� HVWD� YH]� SDUD�FOLPDV� IUtRV�GRQGH�VH�UHTXLHUHQ�JUDQGHV�iUHDV�SDUD�HO� LQYLHUQR��HV�FRQVWUXLU�HO�OHFKR� GLYLGLGR� HQ� WUHV� FHOGDV� SDUDOHODV�� GH� IRUPD� TXH� HQ� YHUDQR� VH� RSHUDQ�VRODPHQWH�GRV�GH�HOODV�D�OD�YH] GXUDQWH�XQ�PHV�\�DVt�PLHQWUDV�GXUH�HO�SHUtRGR�FiOLGR��/DV�UDtFHV�HQ�OD�FHOGD�LQDFWLYD�GHEHQ�SHQHWUDU�HQ�EXVFD�GH�ORV�QXWULHQWHV�KDVWD�TXH�HO�DJXD�HV�FRQVXPLGD��(Q�FOLPDV�FiOLGRV��GRQGH�OD�FRQJHODFLyQ�QR�HV�XQ� ULHVJR�� HV� SRVLEOH� OLPLWDU� OD� SURIXQGLGDG� GHO� OHFKR� D� E����P�� DVt� VH� SRGUi�DOFDQ]DU�XQD�UiSLGD�\�FRPSOHWD�SHQHWUDFLyQ��(O�YROXPHQ�GH�JUDYD�UHTXHULGD�QR�YDUtD�� SHUR� OD� VXSHUILFLH� GH� WHUUHQR� QHFHVDULD� VH� LQFUHPHQWH� D� PHGLGD� TXH�GLVPLQX\H�OD�SURIXQGLGDG�
������ 1LWULILFDFLyQ
1R� H[LVWH� XQ� FRQVHQVR� VREUH� FXiQWR R[tJHQR� HV� WUDQVIHULGR� � D� OD� ]RQD� GH� ODV�UDtFHV�SRU� FDGD� WLSR�GH�SODQWD� \�� SRU� WDQWR�� QR� VH� VDEH�D� FLHQFLD� FLHUWD� FXiQWR�R[tJHQR�HVWi�GLVSRQLEOH�HQ�OD�VXSHUILFLH�GH�ODV�UDtFHV�SDUD�OD�DFWLYLGDG�ELROyJLFD��$OJXQDV� SXEOLFDFLRQHV� HVWLPDQ� XQ� UDQJR� GH� �� D� ��� J 2��P�
G� GH� iUHD�VXSHUILFLDO�GH�KXPHGDO��/D�GHPDQGD�GH�R[tJHQR�GH�OD�'%2�GHO�DJXD�UHVLGXDO�\�RWUDV�PDWHULDV�RUJiQLFDV�SUHVHQWHV�HQ�HO�DJXD�SXHGHQ�XWLOL]DU�JUDQ�SDUWH�GH�HVWH�R[tJHQR� GLVSRQLEOH�� SHUR� EDVDGRV� HQ� ORV� GDWRV� GH� UHPRFLyQ� GH� DPRQLDFR� HQ�6DQWHH��
7DEOD����VH�WLHQH�VXILFLHQWH�R[tJHQR�HQ�ODV�UDtFHV�SDUD�DVHJXUDU�OD�QLWULILFDFLyQ�
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6L�OD�UHPRFLyQ�GH�DPRQLDFR�REVHUYDGD�HQ�6DQWHH�VH�DVXPH�TXH�IXH�UHDOL]DGD�SRU�OD�YtD�GH�OD�QLWULILFDFLyQ�ELROyJLFD��HV�SRVLEOH�FDOFXODU�OD�FDQWLGD G�GH�R[tJHQR�TXH�HVWDUtD� GLVSRQLEOH� SDUD� HVWH� SURSyVLWR�� GDGR� TXH� VH� UHTXLHUHQ� �� J� GH� R[tJHQR�SDUD�QLWULILFDU���J�GH�DPRQLDFR��(O�UHVXOWDGR�GH�HVWRV�FiOFXORV�VH�PXHVWUD�HQ�OD�7DEOD���
7DEOD�� 2[tJHQR�GLVSRQLEOH�SRU�YHJHWDFLyQ�HPHUJHQWH�GH�XQ�KXPHGDO�

2[tJHQR�GLVSRQLEOH7LSR�GH�SODQWD 3HQHWUDFLyQ�GH�ODV�UDtFHV��FP� �J�P�
G� �J�P�
G�  6FLUSXV �� ��� ���3KUDJPLWHV �� ��� ���7\SKD �� ��� ���3URPHGLR ���
�3URIXQGLGDG�WRWDO�GHO�OHFKR�GH�JUDYD������P 2[tJHQR�GLVSRQLEOH�SRU�XQLGDG�GH�YROXPHQ�FRQWDGR�HQ�OD�]RQD�GH�ODV�UDtFHV�  2[tJHQR�GLVSRQLEOH�SRU�XQLGDG�GH�iUHD�VXSHUILFLDO�GH�OHFKR�GH������P�GH�SURIXQGLGDG�
(/�R[tJHQR�GLVSRQLEOH�SDUD�OD�QLWULILFDFLyQ�SRU�XQLGDG�GH�iUHD�VXSHUILFL DO�YD�GH����� D� ����J�P�
G�SRUTXH� OD�SURIXQGLGDG�GH�SHQHWUDFLyQ�GH� ODV� UDtFHV�YDUtD�HQ�FDGD�XQD�GH�ODV�SODQWDV��(VWH�YDORU�GH�R[tJHQR�HVWi�FHUFD�GHO�YDORU�PiV�EDMR�GH�ODV� SXEOLFDFLRQHV� TXH� FLWiEDPRV� DQWHV� �� ���� J� 2��P�
G��� 6LQ� HPEDUJR�� HO�R[tJHQR�GLVSRQLEOH FXDQGR�VH�H[SUHVD�HQ�IXQFLyQ��GHO�YROXPHQ�HQ�OD�]RQD�GH�ODV�UDtFHV��HV�FDVL�HO�PLVPR�SDUD�ODV�GLYHUVDV�SODQWDV������J�2 ��P�
G�HQ�SURPHGLR���(VWR� VXJLHUH�TXH�DO�PHQRV�SDUD�HVWDV� WUHV�HVSHFLHV��HO�R[tJHQR�GLVSRQLEOH�SDUD�QLWULILFDFLyQ� VHUi�DSUR[LPDGDPHQWH� H O�PLVPR�� DVt�TXH� OD�QLWULILFDFLyQ�GHSHQGH�GH� OD� SURIXQGLGDG� GH� SHQHWUDFLyQ� GH� ODV� UDtFHV� SUHVHQWHV� HQ� HO� OHFKR� GHO�KXPHGDO�6)6���/D�HFXDFLyQ� ���� GHILQH�HVWD�UHODFLyQ�

��������������������� U]. 1+ � ����
GRQGH� .1+� &RQVWDQWH�GH�QLWULILFDFLyQ�D� ��q&��G��
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U]� 3RUFHQWDMH� GH� OD� SURIXQGLGDG� GHO� OHFKR� GHO� KXPHGDO� 6)6�RFXSDGR� SRU� OD� ]RQD� GH� ODV� UDtFHV�� FRPR� IUDFFLyQ� GHFLPDO���D���
(O� YDORU� GH� .1+ HV� ������� FRQ� XQD� ]RQD� GH� UDtFHV� WRWDOPHQWH� GHVDUUROODGD� \���������VL�HO� OHFKR�QR� WLHQH�YHJHWDFLyQ��(VWRV� YDORUHV�VRQ�FRQFRUGDQWHV�FRQ� ORV�UHVXOWDGRV�REVHUYDGRV�HQ�PXFKRV�KXPHGDOHV�6)6�HYDOXDGRV�SRU� OD�(3$��2WUD�FRQILUPDFLyQ�LQGHSHQGLHQWH�HV�HO�WUDEDMR�SXEOLFDGR�SRU�%DYRU�HW�DO��(VWH�PRGHOR�WRPD�OD�PLVPD�IRUPD�GH�OD�HFXDFLyQ� ���� FRQ�XQD�FRQVWDQWH�D���q&�GH������G��SDUD�XQ�OHFKR�GH�JUDYDV�HQ�HO�TXH�OD�]RQD�GH�ODV�UDtFHV�RFXSD�HQWUH�XQ����\�XQ�����GH�OD�SURIXQGLGDG�GHO�OHFKR�
8QD�YH]�GHILQLGD�OD�FRQVWDQWH�EiVLFD�. 1+ HV�SRVLEOH�GHWHUPLQDU�OD�UHPRFLyQ�GH�DPRQLDFR��YtD�QLWULILFDFLyQ��HQ�XQ�KXPHGD O�6)6�XVDQGR�ODV�HFXDFLRQHV� ���� \�����

�H[S� W.&& 7R
H � ����

\Q. &&4$ 7
HRV ��OQ� ����

GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �&H� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�HIOXHQWH��PJ�O&R� &RQFHQWUDFLyQ�GH�DPRQLDFR�HQ�HO�DIOXHQWH��PJ�O.7� &RQVWDQWH�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��G ��Q� 3RURVLGDG�GHO�KXPHGDO���YHU� 7DEOD���W� 7LHPSR�GH�UHVLGHQFLD�KLGUiXOLFR��G\� 3URIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��P4� &DXGDO�SURPHGLR�GHO�KXPHGDO��GH�OD�(F�������P��G
/D�FRQVWDQWH�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD�. 7 HV�FRPR�VLJXH�&DG. R��� �� � ���� &GHG.. R77 ���������� ������� � �� ����&G.. R71+7 ���������� ����� � �� ����
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SDUD� ODV� WHPSHUDWXUDV�SRU�GHEDMR�GH��� q&�HV�QHFHVDULR�UHVROYHU� OD V�HFXDFLRQHV����� \� ���� SDUD� GHWHUPLQDU� HO� YDORU� GH� . ���� 3DUD� REWHQHU� ORV� YDORUHV� SDUD�WHPSHUDWXUDV�HQWUH���\�� q&�VH�XVDUi�LQWHUSRODFLyQ�
1R� HV� DFHSWDEOH� DVXPLU� TXH� OD� ]RQD� GH� UDtFHV� RFXSDUi� DXWRPiWLFDPHQWH� OD�WRWDOLGDG� GHO� OHFKR�� H[FHSWR� VL� HVWH� HV� PX\� SRFR� SURIXQGR� � E���P��� R� VL� XVD�JUDYD�PX\�SHTXHxD��E���PP���3URIXQGLGDGHV�GHO�OHFKR�GH� |���P�UHTXLHUHQ�ODV�PHGLGDV� HVSHFLDOHV� WUDWDGDV� DQWHULRUPHQWH� SDUD� LQGXFLU� \� PDQWHQHU� � XQD�SHQHWUDFLyQ� WRWDO�� 6L� HVWDV� PHGLGDV� QR� YDQ� D VHU� XWLOL]DGDV� HV� FRQVHUYDGRU�DVXPLU�TXH�OD�]RQD�GH�ODV�UDtFHV�QR�RFXSDUi�PiV�GHO�����GH�OD�SURIXQGLGDG�GHO�OHFKR��D�PHQRV�TXH�ODV�PHGLFLRQHV�LQGLTXHQ�RWUD�FRVD��(VWD�UHFRPHQGDFLyQ�HVWi�EDVDGD�HQ�OD�H[SHULHQFLD�FRQ�QXPHURVRV�VLVWHPDV�HQ�RSHUDFLyQ�
/D� HFXDFLyQ� ���� UHTXHULUi� QRUPDOPHQWH� XQ� 75+� GH� HQWUH� �� \� �� GtDV� SDUD�DOFDQ]DU� OtPLWHV� H[LJHQWHV� HQ� OD� UHPRFLyQ� GH� DPRQLDFR� HQ� FRQGLFLRQHV� GH�YHUDQR��FRQ�XQD�]RQD�GH�UDtFHV�FRPSOHWDPHQWH�GHVDUUROODGD�H�LQFOXVR�XQ�ODUJR�SHUtRGR�GH�EDMDV�WHPSHUDW XUDV�HQ�LQYLHUQR��
������ 'HVQLWULILFDFLyQ
/DV�HFXDFLRQHV� ���� D����� WLHQHQ�HQ�FXHQWD�VRODPHQWH�OD�FRQYHUVLyQ�GH�DPRQLDFR�D� QLWUDWR�� \� SHUPLWHQ� FDOFXODU� HO� iUHD� UHTXHULGD� SDUD� ORJUDU� OD� FRQYHUVLyQ�GHVHDGD�� &XDQGR� HO� SUR\HFWR� UHTXLHUH� HOLPLQDFLyQ� GH� QLWUyJHQR�� VH� KDFH�QHFHVDULR�FRQVLGHUDU� ORV�UHTXHULPLHQWRV�SDUD� OD�GHVQLWULILFDFLyQ�\�GLPHQVLRQDU�HO� KXPHGDO� WHQLpQGRORV� HQ� FXHQWD�� (Q� JHQHUDO�� PXFKD� GH� OD� SURGXFFLyQ� GH�QLWUDWR�GHO�KXPHGDO� 6)6�SXHGH�GHVQLWULILFDUVH�\� VHU� UHPRYLGD�GHQWUR�GHO iUHD�SUHYLVWD�SDUD�OD�QLWULILFDFLyQ�\�VLQ�QHFHVLGDG�GH�SURSRUFLRQDU�QLQJXQD�IXHQWH�GH�FDUERQR� DGLFLRQDO�� 3XHGH� TXH� ORV� KXPHGDOHV� ):6� VHDQ� PiV� HIHFWLYRV� HQ� OD�
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UHPRFLyQ�GH�QLWUDWRV�TXH� ORV�6)6��\D�TXH� WLHQHQ�XQD�PD\RU�GLVSRQLELOLGDG�GH�FDUERQR�GH� ORV� GHWULWXV� GH� ODV�SODQWDV�� SRU� OR�PHQRV� HQ� ORV�SULPHURV� DxRV�GH�RSHUDFLyQ�� $XQTXH� ORV� KXPHGDOHV� 6)6� WLHQHQ� PiV� iUHD� VXSHUILFLDO� SDUD� OD�DFWLYLGDG�ELROyJLFD��HV�SRVLEOH�TXH�OD�OLPLWDFLyQ�HQ�OD�GLVSRQLELOLGDG�GH�FDUERQR�DIHFWH� OD� GHVQLWULILFDFLyQ� \�� SRU� WDQWR�� OD� FR PSDUDFLyQ�GH� ORV� UHQGLPLHQWRV�� (O�PRGHOR� GH� GLVHxR� UHFRPHQGDGR� SDUD� HVWLPDU� OD� UHPRFLyQ� GH� QLWUDWRV� YtD�GHVQLWULILFDFLyQ�FRUUHVSRQGH�D�ODV�HFXDFLRQHV� ���� \������
�H[S� W.&& 7R

H � ����
\Q. &&4$ 7

HRV ��OQ� ����
GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P �&H� &RQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�HIOXHQWH��PJ�O&R� &RQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�DIOXHQWH��PJ�O.7� &RQVWDQWH�GHSHQGLHQWH�GH�OD�WHPSHUDWXUD��G ��.7� ��G�� ��q&������������7������G�� ���GH��q&�Q� 3RURVLGDG�GHO�KXPHGDO���YHU� 7DEOD���W� 7LHPSR�GH�UHVLGHQFLD�KLGUiXOLFR��G\� 3URIXQGLGDG�GHO�DJXD�HQ�HO�KXPHGDO��P4� &DXGDO�SURPHGLR�GHO�KXPHGDO��GH�OD�(F� ������P��G
/D�FRQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�DIO XHQWH� �&R��XVDGD�HQ�ODV�HFXDFLRQHV� ���� \����� HV�OD�GLIHUHQFLD�HQWUH�ODV�FRQFHQWUDFLRQHV�GH�HQWUDGD�\�VDOLGD�GHWHUPLQDGDV�FRQ� OD�HFXDFLyQ� ������&RPR�OD�HFXDFLyQ� ���� GHWHUPLQD�HO�DPRQLDFR�TXH�TXHGD�HQ� HO VLVWHPD� GHVSXpV� GH� OD� QLWULILFDFLyQ� HQ� HO� KXPHGDO�� VHUtD� FRQVHUYDGRU�DVXPLU�TXH� OD�GLIHUHQFLD� �& R�&H��HVWD�GLVSRQLEOH�FRPR�QLWUDWR��/D�FRQVWDQWH�GH�GHVQLWULILFDFLyQ� HQWUH� � q&� \� �q&� SXHGH� GHWHUPLQDUVH� PHGLDQWH� LQWHUSRODFLyQ��.7 ������ D� �q&��� 3DUD� HIHFWRV� SUiFWLFRV� OD� GHVQLWULILFDFLyQ� HV� LQVLJQLILFDQWH� D�HVWDV�WHPSHUDWXUDV��6L�ELHQ�QR�VREUD�UHFRUGDU�TXH�ODV�HFXDFLRQHV� ���� \����� VROR�VRQ�DSOLFDEOHV�SDUD�HO�QLWUDWR�TXH�HVWi�SUHVHQWH�HQ�HO�KXPHGDO�
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/RV�KXPHGDOHV�6)6�VRQ�HQ�JHQHUDO�D Qy[LFRV��SHUR�WDPELpQ�WLHQHQ�SDUWH�DHURELD�HQ� OD� VXSHUILFLH� GH� ODV� UDtFHV� \� UL]RPDV�� SRU� OR� TXH� HV� SRVLEOH� REWHQHU� OD�QLWULILFDFLyQ�\�OD�GHVQLWULILFDFLyQ�HQ�HO�PLVPR�YROXPHQ�GH�UHDFWRU��/D�HFXDFLyQ����� QRV� GD� HO� iUHD� VXSHUILFLDO� UHTXHULGD�SDU D� OD� GHVQLWULILFDFLyQ��(VWD� iUHD�GH�GHVQLWULILFDFLyQ�QR�VH�DGLFLRQD�D�OD�FDOFXODGD�SDUD�QLWULILFDU�\�TXH�VH�GHWHUPLQy�FRQ� OD� HFXDFLyQ� ���� \� SRGUtD� VHU� PHQRU� R� LJXDO� D� pVWD�� GHSHQGLHQGR� GH� ODV�FRQFHQWUDFLRQHV� GH� QLWUDWRV� D� OD� HQWUDGD� HQ� HO� DJX D� UHVLGXDO� DQWHV� GHO�WUDWDPLHQWR�DVt�FRPR�GH�OD�WHPSHUDWXUD�GHO�DJXD�
������ 1LWUyJHQR�WRWDO�
&XDQGR� VH� UHTXLHUH� OD� GHVQLWULILFDFLyQ�� HV� JHQHUDOPHQWH� SRUTXH� VH� WLHQH� XQ�OtPLWH�GH�GHVFDUJD�SDUD�HO�QLWUyJHQR�WRWDO��17���(O�QLWUyJHQR�WRWDO�HQ�HO�HIOXHQWH�GHO� VLVWHPD� HV� OD� VXPD� GH� ORV� UHVXOWDGRV� GH� ODV� HFXDFLRQHV� ���� \� ������ /D�GHWHUPLQDFLyQ�GHO�iUHD�UHTXHULGD�SDUD�DOFDQ]DU�HO�QLYHO�HVSHFLILFR�GH�17�HQ�HO�HIOXHQWH�HV�XQ�SURFHGLPLHQWR�LWHUDWLYR�XVDQGR�ODV�HFXDFLRQHV� ���� \������
�� 6H�DVXPH�XQ�YDORU�SDUD�HO�DPRQLDFR�UHVLGXDO��& H��\�VH�UHVXHOYH�OD�HFXDFLyQ����� SDUD� REWHQHU� HO� iUHD� UHTXHULGD� SDUD� QLWULILFDU�� GHWHUPLQDQGRVH� DVt� HO�75+�SDUD�HO�VLVWHPD��� 7RPDU� �&R�&H�� FRPR� HO� QLWUDWR� SURGXFLGR� SRU� OD� QLWULILFDF LyQ� \� XVDU� HVWH�YDORU�FRPR�HO�GHO�DIOXHQWH�HQ�OD�HFXDFLyQ� ������'HWHUPLQDU�OD�FRQFHQWUDFLyQ�GH�QLWUDWRV�HQ�HO�HIOXHQWH�FRQ�OD�HFXDFLyQ� ������� /D� FRQFHQWUDFLyQ� GH� 17� HQ� HO� HIOXHQWH� HV� OD� VXPD� GH� ORV� YDORUHV� GH� & HREWHQLGRV�HQ�ODV�HFXDFLRQHV����� \�������6L�QR�VH�DOFDQ]y�OD�H[LJHQFLD�GH�17�VH�QHFHVLWD�RWUD�LWHUDFLyQ�GH�ORV�FiOFXORV�
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��� 02'(/2�'(�',6(f2�3$5$�5(02&,Ð1�'(�)Ð6)252
/D�UHPRFLyQ�GH�IyVIRUR�TXH�VH�GHVFULEH�HQ�HO�DSDUWDGR� ��� QR�HV�FRPSOHWDPHQWH�HIHFWLYD� QL� HQ� ORV� KXPHGDOHV� ):6� QL� HQ� ORV� 6)6�� 'XUDQWH� HO� SULPHU� DxR� GH�RSHUDFLyQ� ORV� UHQGLPLHQWRV� SXHGHQ� VHU� H[FHOHQWHV�� HVSHFLDOPHQWH� HQ� VLVWHPDV�):6��GHELGR�D�OD�DGVRUFLyQ�GHO�UHFLpQ�H[SXHVWR�VXHOR�GHO�IRQGR�GHO�KXPHGDO��/D�UHPRFLyQ�GH�IyVIRUR�D�ODUJR�SOD]R��VLQ�HPEDUJR��SXHGH�RFXUULU�VROR�D�WUDYpV�GH�OD� DFXPXODFLyQ� GH� VHGLPHQWRV�� /D� GHSRVLFLyQ� GH� HVWRV� VHGLPHQWRV� RFXUUH�SULQFLSDOPHQWH� YtD� VHGLPHQWDFLyQ� SDUWLFXODGD� \� SUHFLSLWDFLyQ� TXtPLFD�� (VWRV�VHGLPHQWRV� VH� DFXPXODQ� FRPR� WXUED� G HQWUR� GH� OD� FROXPQD� GH� DJXD� GH� ORV�KXPHGDOHV� ):6�\� WDQWR� DOOt� FRPR� HQFLPD�GHO� OHFKR� HQ� HO� FDVR� GH� ORV� 6)6�� (O�IyVIRUR�HV�UHWHQLGR�HQ�HVRV�VHGLPHQWRV�FRPR�SUHFLSLWDGRV�GH�KLHUUR��DOXPLQLR�R�FDOFLR�
1RUPDOPHQWH� HO� IyVIRUR� HVWi� SUHVHQWH� HQ� ODV� DJXDV� UHVLGXDO HV� HQ�FRQFHQWUDFLRQHV� GH� HQWUH� �� \� ���PJ�O��'HSHQGLHQGR�GHO� FDXGDO� \� GH� OD� FDUJD�KLGUiXOLFD� DVRFLDGD�� HV� SRVLEOH� UHPRYHU� HQWUH� XQ� ��� \� XQ� ���� GHO� IyVIRUR�SUHVHQWH�HQ�HO�DIOXHQWH��FRPR�PXHVWUD�OD� )LJXUD�����
6L� ORV� OtPLWHV� GH� GHVFDUJD� VRQ� H[LJHQWHV� HQ� FXDQWR� D� OD� UHPRFLyQ� GH� IyVIRUR����PJ�O���VH�GHEH�FRQVLGHUDU�XQD�UHPRFLyQ�HQ�XQD�ODJXQD�DQWHULRU�R�SRVWHULRU�SDUD�HYLWDU�TXH�HO�iUHD�GHO�KXPHGDO�VHD�GHPDVLDGR�JUDQGH�
&RPR� OD� GHSRVLFLyQ� GH� VHGLPHQWRV� HV� OD� SULQFLSDO� YtD� GH� HOLPLQDFLy Q� GHO�IyVIRUR�� OD�PDVD� UHPRYLGD�HV� IXQFLyQ�GHO�iUHD� VXSHUILFLDO�GHO�KXPHGDO�\�GH� OD�FRQFHQWUDFLyQ�GH� IyVIRUR�HQ�HO�DJXD�UHVLGXDO��1XPHURVRV� LQYHVWLJDGRUHV�HVWiQ�GH� DFXHUGR�HQ�TXH�XQ�PRGHOR�EDVDGR�HQ�XQD� IRUPD�JHQHUDO�GH�SULPHU�RUGHQ�
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UHSUHVHQWD� HO� VLVWHPD�� VLQ� HPEDUJR�� QR� H[LVWH� FRQVHQVR� DFHUFD�GH� OD� FRQVWDQWH�TXH�YD�DVRFLDGD�DO�PRGHOR��8Q�KXPHGDO�GH��������KD��VH�SURSXVR��EDViQGRVH�HQ�HVWH�PRGHOR��SDUD�OD�UHPRFLyQ�GH�IyVIRUR�GH�OD�WRWDOLGDG�GHO�DJXD�GH�GUHQDMH�GH�ORV�(YHUJODGHV�HQ�)ORULGD��(VWDGRV�8QLGRV�
%DViQGRVH�HQ�HO�DQiOLVLV�GH�ORV�GDWRV�GH�OD� 1RUWK�$PHULFDQ�'DWD�%DVH��.DGOHF�KD�SURSXHVWR� XQD� FRQVWDQWH� GH� SULPHU� RUGHQ� � LJXDO� D� ���P�DxR� SDUD� HVWLPDU� OD�UHPRFLyQ�GH�IyVIRUR�HQ�XQ�VLVWHPD�GH�KXPHGDOHV�DUWLILFLDOHV��/RV����P�DxR�VRQ�HTXLYDOHQWHV� D� XQ� SURPHG LR� GLDULR� GH� ����� FP�G� TXH� HV� OR� TXH� VH� XVD� HQ� OD�HFXDFLyQ������

¸̧¹·¨̈©§ � &+.&& S
R
H H[S ����

GRQGH� &H� &RQFHQWUDFLyQ�GH�IyVIRUR�HQ�HO�HIOXHQWH��PJ�O�&R� &RQFHQWUDFLyQ�GH�IyVIRUR�HQ�HO�DIOXHQWH��PJ�O�.S� �����FP�G&+� &DUJD�KLGUiXOLFD�SURPHGLR�DQXDO��FP�G�
S

HRV . &&4E$ ��OQ����� ����
GRQGH� $V� ÉUHD�VXSHUILFLDO�GHO�KXPHGDO��P ��E� IDFWRU�GH�FRQYHUVLyQ�����FP�P4� &DXGDO�SURPHGLR�GHO�KXPHGDO��GH�OD�(F� ������P��G
$XQTXH� HO� PRGHOR� IXH� GHVDUUROODGR� HQ� XQ� SULQ FLSLR� D� SDUWLU� GH� GDWRV� GH�KXPHGDOHV� ):6�� SRGUtD� VHU� YiOLGR� SDUD� SUHGHFLU� HO� SURPHGLR� GH� IyVIRUR�UHPRYLGR�SRU� FXDOTXLHUD�GH� ORV�GRV� VLVWHPDV��):6�R�6)6�\D�TXH�GHSHQGH�GHO�iUHD�VXSHUILFLDO�\�QR�GH�ODV�UHDFFLRQHV�ELROyJLFDV�RFXUULGDV�HQ�HO�iUHD�VXSHUILFLDO�HVSHFLILFD�GHO�PHGLR�R�GHWULWXV�GH�SODQWDV�GHQWUR�GH�OD�]RQD�GHO�KXPHGDO�
(Q� JHQHUDO� VH� SXHGH� GHFLU� TXH� VH� UHTXLHUH� XQ� iUHD� UHDOPHQWH� JUDQGH� SDUD�DOFDQ]DU�ORV�QLYHOHV�GH�IyVIRUR�HQ�HO�HIOXHQWH�ILQDO��(Q�PXFKRV�FDVRV�QR�HV�XQD�
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VROXFLyQ�HIHFWLYD�GHVGH�HO�SXQ WR�GH�YLVWD�HFRQyPLFR�FRQVLGHUDU�OD�UHPRFLyQ�GH�IyVIRUR�FRQ�HVWDV�WHFQRORJtDV��HQ�HVWRV�FDVRV�HO�KXPHGDO�GHEH�GLVHxDUVH�SDUD�OD�HOLPLQDFLyQ� GH� QLWUyJHQR� \� HO� GLVHxR� LQFRUSRUDUD� XQ� WUDWDPLHQWR� DOWHUQDWLYR�SDUD�OD�HOLPLQDFLyQ�GH�IyVIRUR�
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��� 23(5$&,Ð1��0$17(1,0,(172�<�&21752/
���� 23(5$&,21�<�0$17(1,0,(172�
/D� RSHUDFLyQ� HV�PX\� LPSRUWDQWH� VL� TXLHUHQ� REWHQHUVH� EXHQRV� UHVXOWDGRV�� 3RU�WDQWR�� GHEH� FRQWDUVH� FRQ� XQ� SODQ� GH� RSHUDFLyQ� \� PDQWHQLPLHQWR� TXH� GHEH�HVFULELUVH� GXUDQWH� OD� HWDSD� GH� GLVHxR� ILQDO� GHO� VLVWHPD�� /D� RSHUD FLyQ� \�PDQWHQLPLHQWR� GHEH� HQIRFDUVH� D� ORV� IDFWRUHV� PiV� LPSRUWDQWHV� SDUD� HO�UHQGLPLHQWR�GHO�WUDWDPLHQWR��
x 3URSRUFLRQDU� XQD� DPSOLD� RSRUWXQLGDG� SDUD� HO� FRQWDFWR� GHO� DJXD� FRQ� OD�FRPXQLGDG� PLFURELDQD�� FRQ� OD� FDSD� GH� UHVLGXRV� GH� YHJHWDFLyQ� \� FRQ� HO�VHGLPHQWR��x $VHJXUDU�TXH�HO�IOXMR�DOFDQFH�WRGDV�ODV�SDUWHV�GHO�KXPHGDO�x 0DQWHQHU�XQ�DPELHQWH�VDOXGDEOH�SDUD�ORV�PLFURELRV�x 0DQWHQHU�XQ�FUHFLPLHQWR�YLJRURVR�GH�YHJHWDFLyQ��
������ +,'52/2*Ì$�
(Q� KXPHGDOHV� ):6�� HO� DJXD� GHEH� FXEULU� WRGDV� ODV� SDUWHV� GH� OD� VXSHUILFLH� GHO�KXPHGDO��(O�KXPHGDO�GHEH�VHU�YHULILFDGR�SHULyGLFDPHQWH�SDUD�DVHJXUDU�TXH�HO�DJXD�VH�HVWi�PRYLHQGR�D�WUDYpV�GH�WRGDV�ODV�SDUWHV�GHO�KXPHGDO��TXH�HO�DXPHQWR�GH�UHVLGXRV�QR�KD�EORTXHDGR�FDPLQRV�GH�IOXMR�\�QR�VH�KDQ�GHVDUUROODGR�iUHDV�GH�HVWDQFDPLHQWR� TXH� DXPHQWDQ� O D�SUREDELOLGDG�GH�PRVTXLWRV��'HEHQ�YHULILFDUVH�
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IOXMRV� \� QLYHOHV� GH� DJXD� UHJXODUPHQWH�� 'HEHQ� YHULILFDUVH� ORV� KXPHGDOHV� 6)6�SDUD�YHU�TXH�QR�VH�HVWi�GHVDUUROODQGR�IOXMR�HQ�OD�VXSHUILFLH�
������ (6758&785$6�
'HEHQ� LQVSHFFLRQDUVH�GLTXHV�� YHUWHGHURV�� \� HVWUXFWXUDV�G H� FRQWURO� GH�DJXD�GH�IRUPD�UHJXODU�H�LQPHGLDWDPHQWH�GHVSXpV�GH�FXDOTXLHU�DQRPDOtD�HQ�HO�IOXMR��/RV�KXPHGDOHV� GHEHQ� YHULILFDUVH� GHVSXpV� GH� VXELGDV� LPSRUWDQWHV� GH� FDXGDO� R�GHVSXpV� GH� OD� IRUPDFLyQ� GH� KLHOR�� \D� TXH� SXHGHQ� DIHFWDU� HO� VXEVWUDWR� \�SDUWLFXODUPHQWH D� ODV� HVWUXFWXUDV� GH� VDOLGD�� &XDOTXLHU� GDxR�� FRUURVLyQ� X�REVWUXFFLyQ�� GHEH� FRUUHJLUVH� � OR� PiV� SURQWR� SRVLEOH� SDUD� SUHYHQLU� IDOORV� \��UHSDUDFLRQHV�TXH�SRGUtDQ�VHU�FRVWRVRV��
������ 9(*(7$&,Ð1�
(O�PDQHMR�GHO�QLYHO�GHO�DJXD�HV�OD�FODYH�SDUD�HO�p[LWR�GH�OD�YHJHWDF LyQ��0LHQWUDV�ODV�SODQWDV�GHO�KXPHGDO�SXHGHQ�WROHUDU�FDPELRV�WHPSRUDOHV�HQ�OD�SURIXQGLGDG�GHO� DJXD�� GHEH� WHQHUVH� FXLGDGR�GH� QR� H[FHGHU� ORV� OtPLWHV�GH� WROHUDQFLD�GH� ODV�HVSHFLHV�XVDGDV�GXUDQWH� SHULRGRV� ODUJRV�GH� WLHPSR��/D�SURIXQGLGDG�GHO� DJXD�SXHGH� DXPHQWDUVH� GXUDQWH� ORV� PHVHV� IUtRV� DXPHQWDQGR� DVt� HO� WLHPSR� GH��UHWHQFLyQ� \� SURWHJLHQGR� FRQWUD� ODV� KHODGDV�� /D� FXELHUWD� YHJHWDO� HQ� ORV� GLTXHV�GHEH�PDQWHQHUVH�SDUD�GHVDUUROODU�XQD�FDSD�GH�WLHUUD�EXHQD�FRQ�VLVWHPDV�GH�UDt]�H[WHQVRV�TXH�UHVLVWHQ�D�OD�HURVLyQ��
/D� YHJHWDFLyQ� GHEH� VHU� LQVSHFFLRQDGD� UHJXODUPHQWH� \� GHEHQ� TXLWDUVH� ODV�HVSHFLHV� LQYDVRUDV�� /RV� KHUELFLGDV� QR� GHEHQ� XVDUVH� H[FHSWR� HQ� FLUFXQVWDQFLDV�H[WUHPDV�� \� VyOR� HQWRQFHV� � \� FRQ� FXLGDGR� H[WUHPR�� GDGR� TXH� SXHGHQ� GDxDU�VHYHUDPHQWH�OD�YHJHWDFLyQ�HPHUJHQWH��
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��

������ 5$7$6
/DV� UDWDV� \� RWURV� URHGRUHV� SXHGHQ� GDxDU� ORV� GLTXHV� \� OD� LPSHUPHDELOL]DFLyQ��3RU� WDQWR��GHEHQ�SUHYHUVH� ODV�PHGLGDV�QHFHVDULDV�SDUD� HYLWDU�TXH�HVWR�RFXUUD��KDVWD�HO�SXQWR�GH�TXH�SXHGH�VHU�QHFHVDULR�DWUDSDU�\�UHWLUDU�ORV�DQLPDOHV�KDVWD�TXH� SXHGD� LQVWDODUVH� XQD� SDQWDOOD� GH� DODPEUH�� /DV� PDGULJXHUDV� WDPELpQ�SXHGHQ�VHU�VHOODGDV�SRQLHQGR�EHQWRQLWD�HQ�OD�HQWUDGD�
������ 02648,726�
/RV�PRVTXLWRV�VRQ�FRPXQHV�HQ�ORV�KXPHGDOHV�QDWXUDOHV�\�SXHGHQ�HVSHUDUVH�HQ�KXPHGDOHV�DUWLILFLDOHV��/D�PHMRU�PDQHUD�GH�HYLWDU�SUREOHPDV�F RQ�PRVTXLWRV�HQ�ORV� KXPHGDOHV� DUWLILFLDOHV� HV� FUHDU� FRQGLFLRQHV� HQ� HO� KXPHGDO� TXH� QR� VHDQ�DWUDFWLYDV� D� ORV� PRVTXLWRV� R� TXH� QR� FRQGX]FDQ� DO� GHVDUUROOR� GH� ODUYDV�� /RV�OXJDUHV� DELHUWRV� FRQ� � DJXD� HVWDQFDGD� VRQ� XQ� H[FHOHQWH� KiELWDW� SDUD� ORV�PRVTXLWRV��\�ORV��QXWULHQWHV��GHO�DJXD�HVWDQFDGD��VRQ�LGHDOHV�SDUD�HO�GHVDUUROOR�ODUYDO��&XDQGR�HO�DJXD�HVWD�HQ�PRYLPLHQWR�VH�PLQLPL]D�HO�ULHVJR�GH�GHVDUUROOR�GH�PRVTXLWRV��
(O�FRQWURO�GH�PRVTXLWRV�FRQ�LQVHFWLFLGDV��DFHLWHV��\�DJHQWHV�EDFWHULDQRV�FRPR�%WL��%DFLOOXV�WKXULQJLHQVLV�LVUDHOHQVLV��HV�D�PHQXGR�GLItFLO�HQ�KXPHGDOHV�DUWLILFLDOHV��(O�XVR�GH�LQVHFWLFLGDV�HQ�KXPHGDOHV�DUWLILFLDOHV�FRQ�FDQWLGDGHV�JUDQGHV�GH�PDWHULD�RUJiQLFD�HV�LQHILFD]�SRUTXH�OD�PDWHULD�RUJiQLFD�ORV�DGVRUEH�\�SRUTXH�VH�GLOX\HQ�UiSLGDPHQWH�R�VRQ�GHJUDGDGRV SRU�HO�DJXD�TXH�YLDMD�D�WUDYpV�GHO�KXPHGDO��/RV�WUDWDPLHQWRV� TXtPLFRV� GHEHQ� XVDUVH� FRQ� FDXWHOD� SRUTXH� VH� FRUUH� HO� ULHVJR� GH�FRQWDPLQDU�HO�KXPHGDO�\�HO�FDXFH�UHFHSWRU��
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���� &21752/
/D�VXSHUYLVLyQ�HV�XQD�KHUUDPLHQWD�RSHUDFLRQDO�LPSRUWDQWH�TXH�x 3URSRUFLRQD�GDWRV�SDUD�PHMRUDU�HO�UHQGLPLHQWR�GHO�WUDWDPLHQWR�x ,GHQWLILFD�SUREOHPDV�x 'RFXPHQWD� OD� DFXPXODFLyQ� GH� VXVWDQFLDV� SRWHQFLDOPHQWH� Wy[LFDV� DQWHV� GH�TXH�VHDQ�ELRDFXPXODEOHV�x 'HWHUPLQD�HO�FXPSOLPLHQWR�GH�ORV�UHTXLVLWRV�UHJXODGRUHV��
(O� FRQWURO� QHFHVLWD� PHGLU� VL� H O� KXPHGDO� HVWi� REWHQLHQGR� ORV� REMHWLYRV� \� SDUD�LQGLFDU� VX� LQWHJULGDG� ELROyJLFD�� (VWD� VXSHUYLVLyQ� SHUPLWH� LGHQWLILFDU� ORV�SUREOHPDV� WHPSUDQR�� FXDQGR� OD� LQWHUYHQFLyQ� HV� PiV� HILFD]�� /DV� IRWRJUDItDV�SXHGHQ� VHU� LQHVWLPDEOHV� GRFXPHQWDQGR� HVWDV� FRQGLFLRQHV�� 'HEHQ WRPDUVH�IRWRJUDItDV�FDGD�GHWHUPLQDGR�WLHPSR�HQ�ODV�PLVPDV�FRQGLFLRQHV��ORFDOL]DFLRQHV�\�FRQ�HO�PLVPR�iQJXOR�GH�YLVLyQ��
(O� QLYHO� GH� GHWDOOH� GHO� FRQWURO� GHSHQGHUi� GHO� WDPDxR� \� OD� FRPSOHMLGDG� GHO�VLVWHPD�GH�KXPHGDOHV�\�SXHGH�FDPELDU�FXDQGR�HO�VLVWHPD�PDGXU D�\�VH�FRQRFH�PHMRU� VX� FRPSRUWDPLHQWR��/RV� VLVWHPDV� OLJHUDPHQWH� FDUJDGRV� TXH�KDQ� HVWDGR�RSHUDGRV�VDWLVIDFWRULDPHQWH� VyOR�QHFHVLWDUtDQ�VHU�YHULILFDGRV�XQD�YH]�DO�PHV�\�GHVSXpV� GH� FDGD� WRUPHQWD� LPSRUWDQWH�� $TXHOORV� TXH� HVWiQ� PX\� FDUJDGRV�UHTXHULUiQ�XQD�VXSHUYLVLyQ�PiV�IUHFXHQWH�\�GHWDOODGD��
(V� HVHQFLDO�XQ�SODQ�GH� FRQWURO� HVFULWR�SDUD� OD� FRQWLQXLGDG�GHO� VLVWHPD�D� ODUJR�SOD]R�
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������ &RQWURO�SDUD�FXPSOLU�H[LJHQFLDV�GH�GHVFDUJD
(O�FRQWURO�SDUD�FXPSOLU�FRQ�ODV�OLPLWDFLRQHV�GHO�SHUPLVR�GH�GHVFDUJD�UHSUHVHQWD�HO� PtQLPR� SDUD� HO� PXHVWUHR� \� DQiOLVLV�� /D� IUHFXHQFLD� GHO� PXHVWUHR� \� ORV�SDUiPHWURV�D�PHGLU�GHSHQGHUiQ�GH�GLFKDV�H[LJHQFLDV�
������ FRQWURO�GHO�UHQGLPLHQWR�GHO�VLVWHPD
(O�UHQGLPLHQWR�GHO�KXPHGDO�HV�QRUPDOPHQWH�HYDOXDGR�SDUD�GHWHUPLQDU�
x &DUJD�KLGUiXOLFD�x 9RO~PHQHV�GH�HQWUDGD�\�GH�VDOLGDx 9DULDFLyQ�GH�OD�FDOLGDG�GHO�DJXD�HQWUH�OD�HQWUDGD�\�OD�VDOLGD
/D�HIHFWLYLGDG�HQ�OD�UHPRFLyQ�GH�FRQWDPLQDQWHV�SXHGH�GHWHUPLQDUVH�PHGLDQWH�OD�GLIHUHQFLD�HQWUH� OD� FDUJD�D� OD�HQWUDGD��YROXPHQ�GHO�HQWUDGD�[�FRQFHQWUDFLyQ�GHO� FRQWDPLQDQWH��\� O D�GH� VDOLGD� �YROXPHQ�GH� OD�GHVFDUJD�[�FRQFHQWUDFLyQ�GHO�FRQWDPLQDQWH���/RV�SDUiPHWURV�GH�LQWHUpV�SXHGHQ�VHU��
x '%2x 1LWUyJHQRx )yVIRURx 6yOLGRV�VXVSHQGLGRV�WRWDOHVx 0HWDOHV�SHVDGRVx %DFWHULDV��WRWDOHV�R��FROLIRUPHV�IHFDOHV��
6L�HO�DJXD�UHVLGXDO�SXGLHUD�FRQWHQH U�FRQWDPLQDQWHV� Wy[LFRV��FRPR�SHVWLFLGDV�R��PHWDOHV�SHVDGRV��GHEHQ�DQDOL]DUVH�ORV�VHGLPHQWRV�XQD�R�GRV�YHFHV�DO�DxR�SDUD�VXSHUYLVDU�HO�DXPHQWR�SRWHQFLDO�GH�HVWRV�FRQWDPLQDQWHV�HQ�ORV�VHGLPHQWRV�GHO�
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KXPHGDO�� (O� HIOXHQWH� GHEH� DQDOL]DUVH� GXUDQWH� ODV� WRUPHQWDV LPSRUWDQWHV� SDUD�DVHJXUDU� TXH� HVWiQ� UHWHQLpQGRVH� ORV� VHGLPHQWRV� HQ� HO� KXPHGDO�� (O� DJXD�VXEWHUUiQHD� WDPELpQ� GHEH� VXSHUYLVDUVH� XQD� YH]� R� GRV� YHFHV� DO� DxR� SDUD�DVHJXUDU�TXH�HO�KXPHGDO�QR�OD�HVWi�FRQWDPLQDQGR��
������ FRQWURO�GH�OD�VDOXG�GHO�KXPHGDO
/RV�KXPHGDOHV�GHEHQ�FRQWURODUVH�SHULyGLFDPHQWH�SDUD�REVHUYDU�ODV�FRQGLFLRQHV�JHQHUDOHV� GHO� VLWLR� \� SDUD� � GHVFXEULU� FDPELRV� LPSRUWDQWHV� TXH� SXHGDQ� VHU�DGYHUVRV�� FRPR� HURVLyQ� R� FUHFLPLHQWR� GH� YHJHWDFLyQ� LQGHVHDEOH�� 'HEH�VXSHUYLVDUVH�OD�YHJHWDFLyQ�SHULyGLFDPHQWH�SDUD�HYDOX DU�VX�VDOXG�\�DEXQGDQFLD��3DUD�KXPHGDOHV�TXH�QR�UHFLEHQ�FDUJDV�DOWDV��OD�VXSHUYLVLyQ�GH�OD�YHJHWDFLyQ�QR�VH� � QHFHVLWD� TXH� VHD� FXDQWLWDWLYD�� 1RUPDOPHQWH� EDVWDUi� FRQ� REVHUYDFLRQHV�FXDOLWDWLYDV�� /RV� VLVWHPDV� JUDQGHV� \� DTXHOORV� TXH� HVWiQ� PX\� FDUJDGRV�UHTXHULUiQ�VHU�VXSHUYLVDGRV�PiV�IUHFXHQWH���\�GH�IRUPD�FXDQWLWDWLYD��(Q�JHQHUDO��HVWD� VXSHUYLVLyQ� GHEH� VHU� PiV� IUHFXHQWH� GXUDQWH� ORV� SULPHURV� FLQFR� DxRV�GHVSXpV�GH�OD�LQVWDODFLyQ�GHO�VLVWHPD��
/D� FRPSRVLFLyQ� GH� ODV� HVSHFLHV� \� GHQVLGDG� GH� ODV� SODQWDV� VH� GHWHUPLQD�IiFLOPHQWH�� LQVSHFFLRQDQGR� SDUFHODV� FXDGUDGDV�� QRUPDOPHQWH� GH� �� P� [� �� P��GHQWUR�GHO�KXPHGDO��/RV�FDPELRV�D�WHQHU�HQ�FXHQWD�LQFOX\HQ�XQ�DXPHQWR�HQ�HO�Q~PHUR�GH�HVSHFLHV�QR�GHVHDGDV�R�DJUHVLYDV��XQD�GLVPLQXFLyQ�HQ� OD�GHQVLGDG�GH�OD�FDSD�YHJHWDWLYD��R�VHxDOHV� GH�HQIHUPHGDG�HQ�ODV�SODQWDV��
/D�YHJHWDFLyQ�GHO�KXPHGDO�FRQVWUXLGR�HVWi�VXMHWD�D�FDPELRV�JUDGXDOHV�GH�DxR�HQ� DxR�� DVt� FRPR� HQ� ORV� KXPHGDOHV� QDWXUDOHV�� 3XHGH� KDEHU� WHQGHQFLD� D� TXH�DOJXQDV�HVSHFLHV�PXHUDQ�\�VHDQ�UHHPSOD]DGDV�SRU�RWUDV��'DGR�TXH�ORV�FDPELRVYHJHWDWLYRV� VRQ�D�PHQXGR� OHQWRV��QR�VRQ�REYLRV�D�FRUWR�SOD]R�\��SRU� WDQWR��HV�HVHQFLDO�PDQWHQHU�EXHQRV�UHJLVWURV��
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(O� DXPHQWR� GH� ORV� VHGLPHQWRV� DFXPXODGRV� DVt� FRPR� GH� OD� FDSD� GH� UHVLGXRV���GLVPLQX\H�OD�FDSDFLGDG�GH�DOPDFHQDPLHQWR�GH�DJXD��DIHFWDQGR�OD�SU RIXQGLGDG�GH� HVWi� HQ� HO� KXPHGDO� \� SRVLEOHPHQWH� DOWHUDQGR� ORV� FDPLQRV� GH� IOXMR�� /RV�VHGLPHQWRV��OD�FDSD�GH�UHVLGXRV��\�OD�SURIXQGLGDG�GHO�DJXD�GHEHQ�YHULILFDUVH�GH�YH]�HQ�FXDQGR��
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��� (-(03/2�'(�&É/&8/2
$� FRQWLQXDFLyQ� VH� SUHVHQWD� HO� FiOFXOR� FRPSOHWR�� WHQGLHQWH D� GHWHUPLQDU� ODV�FDUDFWHUtVWLFDV� GH� XQ� VLVWHPD� GH� WUDWDPLHQWR� GH� DJXDV� UHVLGXDOHV� PHGLDQWH�KXPHGDOHV�DUWLILFLDOHV��6H� UHDOL]D�HO� FiOFXOR�SDUDOHOR�GH�XQ�VLVWHPD�):6�\�XQR�6)6�
'DWRV�GH�SDUWLGD�
x '%2�HQWUDGD� ����PJ�Ox '%2�VDOLGD� ���PJ�Ox 667�HQWUDGD� ����PJ�Ox &DXGDO�4� ������P��Gx 3REODFLyQ� ������KDEx 0HGLR� JUDYD��PHGLD�GH���PPQ ����NV ������P��P�
Gx 9HJHWDFLyQ� &DUUL]RVx 3URIXQGLGDG�GHO�KXPHGDO�6)6� ���Px 3URIXQGLGDG�GHO�KXPHGDO�):6�HQ�LQYLHUQR� ����P�\�HQ�YHUDQR� U����Px �3RURVLGDG��GHO�KXPHGDO�):6�����x 7HPSHUDWXUD�FUtWLFD�HQ�LQYLHUQR� ��q&x 7HPSHUDWXUD�GHO�DJXD�D�OD�HQWUDGD� ��q&
�� $VXPLPRV�XQD�WHPSHUDWXUD�GHO�DJXD�GH�GLVHxR��HQ�HO�KXPHGDO�6)6�GH���� q&��8VDPRV�ODV�HFXDFLRQHV� ���� \������

������� ����������������� ��   G.
�� 'HWHUPLQDFLyQ� GHO� iUHD� VXSHUILFLDO� UHTXHULGD� SDUD� HO� KXPHGDO� 6)6� EDMR�FRQGLFLRQHV�GH�LQYLHUQR�XVDQGR�OD�HFXDFLyQ� �����

������������������������ ���OQ�����OQ������ P$V  � 
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G75+ �������� �������������������   
�� &iOFXOR�GH�OD�WHPSHUDWXUD�SURPHGLR�GHO�D JXD��XVDQGR�ODV�HFXDFLRQHV� ���� D�������$VXPLPRV�XQD�FDSD�GH�UHVLGXRV�GH�YHJHWDFLyQ�GH����FP��\�XQD�FDSD�GH�JUDYD�PiV�JUXHVD����PP��TXH�FXEUH�HO�KXPHGDO��/RV�RWURV�GDWRV�VH�REWLHQHQ�GH�OD�7DEOD���

����
���������������� ����

�  
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&7 RF ����������������������������������� ������������������  �� 
&7 RH ��������  � 
&7 RZ ���� �����  � 

$Vt�TXH�OD�WHPSHUDWXUD�GH�� q&�DVXPLGD�HV�FRUUHFWD�\�HO�GLPHQVLRQDPLHQWR�GHO�KXPHGDO�WDPELpQ�
�� 'LYLGLPRV� HO� iUHD� HQ� WUHV� FHOGDV� LJXDOHV� GH� �����P � FDGD� XQD�� $KRUD�GHWHUPLQDPRV� OD� UHODFLyQ�DQFKR�ODUJR�XVDQGR� OD� HFXDFLyQ� ���� HQ� OD�TXH�HO�FDXGDO�VHUi�WDPELpQ�����GHO�WRWDO��7RPDPRV�XQ�YDORU�GH�P�GH������

P: ������������������ ������������������� ���  »¼º«¬ª 
WRPDPRV�����P

P/ �����������   /�: ������9
�� $VXPLHQGR� TXH� OD� WHPSHUDWXUD� GHO� DJXD� HQ� HO� KXPHGDO� ):6� HV� GH� � q&��GHWHUPLQDPRV�OD�FRQVWDQWH�SDUD�HVD�WHPSHUDWXUD�\�HO�iUHD�GHO�KXPHGDO�
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������� ����������������� ��   G.
������������������������� ���OQ�����OQ������ P$V  � 

G75+ �������� ��������������������   
�� $VXPLHQGR�TXH�QR�KD\�IRUPDFLyQ�GH�KLHOR�VH�GHWHUPLQD�OD�WHP SHUDWXUD�GHO�DJXD�XVDQGR�OD�HFXDFLyQ� ������6H�DVXPH�XQD�UHODFLyQ�/�:�GH�����:� ������: ����P7RPDPRV���P / �����P VPY ���������������������� �����   

&7 RH ������������������������������� ����������H[S����������  »¼º«¬ª ������ 
&RPR�YHPRV�QR�VH�SURGXFH�FRQJHODFLyQ��OD�FXDO�FRPHQ]DUtD�D�� q&�\��DGHPiV�� OD��WHPSHUDWXUD�DVXPLGD�HV�GH�� q&�HV�FRUUHFWD��(Q�FDVR�GH�VHU�QHFHVDULR�VH�XVDUtD�OD�HFXDFLyQ� ���� SDUD�GHWHUPLQDU�GRQGH�FRPLHQ]D�D� IRUPDUVH�KLHOR�\� OD�HFXDFLyQ����� SDUD�GHWHUPLQDU�OD�WHPSHUDWXUD�GHO�DJXD�D�OD�VDOLGD�

&7 RZ ���� �����  � $Vt� TXH� OD� WHPSHUDWXUD� DVXPLGD� GH� �� JUDGRV� HV� YiOLGD� \�� SRU� WDQWR�� HO� iUHD�GHWHUPLQDGD�WDPELpQ�
�� $KRUD� GLYLGLPRV� HO� KXPHGDO� ):6� HQ� GRV� FHOGDV� GH� ������P � FDGD� XQD�� \�GHWHUPLQDPRV� OD�SURIXQGLGDG�GHO�DJXD�HQ�YHUDQR�XVDQGR�OD�HFXDFLyQ� ������$VXPLPRV�XQD�WHPSHUDWXUD�GHO�DJXD�HQ�YHUDQR�GH��� q&�.�� �����
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������������������� ���OQ����OQ��� P\$V  � 
\ ����P

$VXPLHQGR�P �����\�D ��SDUD�OD�HFXDFLyQ�GH�0DQQLQJ�WHQHPRV�
P/ ������������� ��������������������������� �������������  »¼º«¬ª 

(VWD�HV�OD�Pi[LPD�ORQJLWXG�GH�FHOGD�FRPSDWLEOH�FRQ�O DV�FRQGLFLRQHV�KLGUiXOLFDV�HVSHFLILFDGDV�� SRU� WDQWR�� WRPDUHPRV� HVWH� ~OWLPR� GLPHQVLRQDPLHQWR� SDUD� HO�KXPHGDO��GDGR�TXH�HO�DQWHULRU�VXSHUDED�OD�FRQGLFLyQ�GH�ORQJLWXG��(VWH�FDPELR�DIHFWD� HO� FiOFXOR� GH� OD� WHPSHUDWXUD� SURPHGLR�� SHUR� DXQTXH� HQ� HVWH� FDVR�HVSHFtILFR�DIHFWD�OD�YHORFLGDG�GH�IOXMR�QR�OOHJD�D�FDPELDU�OD�WHPSHUDWXUD�: ����P
/�: ������� $� FRQWLQXDFLyQ� FDOFXODUHPRV� OD� UHPRFLyQ� GH� VyOLGRV� VXVSHQGLGRV� WRWDOHV��SHUR�FRPR�VH�GLMR�FRQ�DQWHULRULGDG�HV�VRODPHQWH�XQD�HVWLPDFLyQ��GDGR�TXH�pVWH� QR� HV� XQ� IDFWRU� OLPL WDQWH� HQ� HO� GLVHxR� \� HO� PpWRGR� GH� FiOFXOR� VROR�SHUPLWH�HVWD�DSUR[LPDFLyQ�

):6� &+ �4�$V������ ������������������� ����FP�G6)6� &+ �4�$V������ ������������������� ����FP�G
):6� &H �������������������������� �����PJ�O6)6� &H ������������������������� �����PJ�O
&RPR�GLMH�DQWHV�HVWD�HV�XQD�PHUD�HVWLPDFLyQ��SHUR�QRV�VLUYH�SDUD�FRPSUREDU�ORV�EXHQRV�UHQGLPLHQWRV�GHO�VLVWHPD�HQ�HVWH�DVSHFWR��FHUFDQRV�DO�����
�� $� FRQWLQXDFLyQ�� LQLFLDUHPRV� HO� FiOFXOR�SDUD� UHPRFLyQ�GH�QLWUyJHQR�SDUD� HO�KXPHGDO� ):6��GHWHUPLQDQGR� HO� iUHD� UHTXHULGD�SDUD� OD�QLWULILFDFLyQ� FRQ� OD�HFXDFLyQ�����
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������������������������� �����OQ������ P$V   
SDUD�XQ�WLHPSR�GH�UHWHQFLyQ�KLGUiXOLFD�GH�W ���������������������������� ����G
��� 6H� FDOFXOD� OD� FRQFHQWUDFLyQ� GH� QLWUDWRV� HQ� HO� HIOXHQWH� XVDQGR� OD� HFXDFLyQ������

1LWUDWRV�GHO�KXPHGDO ����PJ�O� � ��PJ�O� ��PJ�O
1LWUDWRV�HQ�HO�HIOXHQWH� OPJ&H �����������������H[S����� �� 

��� 'HWHUPLQDFLyQ�GHO�QLWUyJHQR�WRWDO�GHO�HIOXHQWH
17 �������� �����PJ�O�����E ��PJ�O�17��9

��� 3DUD�HO�KXPHGDO�6)6�GHWHUPLQDPRV�OD FRQVWDQWH�.1+ SDUD����\�SDUD������GH�OD�]RQD�GH�UDtFHV�XVDQGR�OD�HFXDFLyQ� �����
������� ����������������������������� � � GU]. 1+ ������� ������������������������������ � � GU]. 1+

��� 'HWHUPLQDFLyQ� GHO� iUHD� UHTXHULGD� SDUD� OD� QLWULILFDFLyQ� HQ� HO� KXPHGDO� 6)6�XVDQGR�OD�HFXDFLyQ� �����
�U] ����� ������������������������ �����OQ������   V$ P�
75+� W ���������������������������� �����G
�U] ������ ����������������������� �����OQ������   V$ P�
75+� W ��������������������������� ����G
��� 'HWHUPLQDFLyQ� GH� OD� FRQFHQWUDFLyQ� GH� QLWUDWRV� HQ� HO� HIOXHQWH� XVDQGR� OD�HFXDFLyQ������
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�U] ����� &H ����H[S>�������������������PJ�O�U] ������ &H ����H[S>������������������PJ�O
��� 'HWHUPLQDFLyQ�GHO�QLWUyJHQR�WRWDO�HQ�HO�HIOXHQWH�GHO�KXPHGDO�
�U] ����� 17 ������ �����PJ�O E��PJ�O 9�U] ������ 17 ������ �����PJ�O !��PJ�O 0X\�DOWR
��� (O�iUHD�\�HO�75+�VRQ�PX\�SHTXHxRV�HQ�HO�FDVR�GHO������GH�SHQHWUDFLyQ�GH�ODV� UDtFHV�SDUD� XQD�GHVQLWULILFDFLyQ� � VXILFLHQWH�� 6H�QHFHVLWD� RWUD� LWHUDFLyQ��\�DVXPLUHPRV�XQD�FRQFHQWUDFLyQ�GH�DPRQLDFR�GH���PJ�O�

������������������������ �����OQ������ P$V   75+� W ��������������������������� ����G&H ����H[S>������������������PJ�O17 ������ �����PJ�O E��PJ�O 9
��� 'HWHUPLQDFLyQ�GH�OD�FDUJD�KLGUiXOLFD�SDUD�HOLPLQDFLyQ�GH�IyVIRUR�
):6� &+ ������������P��G���������P� ����FP�G6)6� &+ ������������P��G���������P� ����FP�G
��� 'HWHUPLQDFLyQ� GH� OD� FRQFHQWUDFLyQ� GH� IyVIRUR� HQ� HO� HIOXHQWH� XVDQGR� OD�HFXDFLyQ������
):6� ������� ����H[S����  ¹̧·©̈§ � H& PJ�O
6)6� ������� ����H[S����  ¹̧·©̈§ � H& PJ�O
��� &RQ� XQ� ILQ� LOXVWUDWLYR� FDOFXODUHPRV� HO� iUHD� QHFHVDULD� SDUD� REWHQHU� XQD�FRQFHQWUDFLyQ�GH�IyVIRUR�HQ�HO�HIOXHQWH�GH�����PJ�O�XVDQGR�OD�HFXDFLyQ� �����

����������� �������OQ�������������   V$ P�
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&RPR�SRGHPRV�YHU�HQ�HO�HMHPSOR�DQWHULRU�HO�iUHD�UHTXHULGD�SDUD�OD�LQVWDODFLyQ�GHSHQGH�PXFKR�GH�ORV�UHTXHULPLHQWRV�HQ�VDOLGD��DVt��HQ�OD�PD\ RUtD�GH�ORV�FDVRV�QR�HV�UHQWDEOH�HOLPLQDU�IyVIRUR�SRU�HVWD�YtD�\�VH�GHEH�SURSRUFLRQDU�XQD�IXHQWH�FRPSOHPHQWDULD�GH� WUDWDPLHQWR�SDUD�HVWH� ILQ�VL� VH�UHTXLHUH�WHQHU�XQ�EDMR�QLYHO�HQ� HO� HIOXHQWH�� \� VH� GLPHQVLRQD� HO� KXPHGDO� FRQ� HO� iUHD� UHTXHULGD� SDUD�HOLPLQDFLyQ�GH�QLWUyJHQR�
(Q�JHQHUDO� HV� QHFHVDULD�XQ� iUHD�PD\RU� SDUD� HOLPLQDU�QLWUyJHQR�\�'%2�HQ�XQ�KXPHGDO�):6�TXH�HQ�XQ�KXPHGDO� 6)6��SHUR� OD� HFRQRPtD�GH� OD� LQVWDODFLyQ�YD�OLJDGD� GLUHFWDPHQWH� WDPELpQ� D� OD� GLVSRQLELOLGDG� \� FRVWR� GHO� PHGLR� JUDQXODU�SDUD�HO�KXPHGDO�6)6�
(Q�HO�FDVR�GHO�KXPHGDO�):6�VH�UHTXLHUH�XQ�iUHD�SDUD�HOLPLQDU�IyVIRUR�XQD�YH]�\�PHGLD�PD\RU�TXH�OD�QHFHVDULD�SDUD�HOLPLQDU�QLWUyJHQR�\���YHFHV�PDV�TXH�SDUD�'%2�
&RQ�HO�KXPHGDO�6)6�RFXUUH�OR�PLVPR��VLHQGR�HO�iUHD�QHFHVDULD�SDUD�HO�IyVIRUR���YHFHV�PD\RU TXH�OD�GH�QLWUyJHQR�\����YHFHV�OD�GH�'%2�
(Q� FDVR� GH� VHOHFFLRQDU� HO� KXPHGDO� ):6� FRQ� HOLPLQDFLyQ� GH� QLWUyJHQR� KDEUtD�TXH�UHDOL]DU�XQD�QXHYD� LWHUDFLyQ�GH�OD�SDUWH�FRUUHVSRQGLHQWH�D� ODV�FRQGLFLRQHV�WpUPLFDV� GH� LQYLHUQR�� SRUTXH� HV� SRVLEOH� TXH� DO� DXPHQWDU� HO� iUHD� VH� SURGX]FD�FRQJHODFLyQ�\�FDPELH�OD�WHPSHUDWXUD�SURPHGLR�GHO�DJXD�
3DUD�HO�FDVR�GH�HVWH�HMHPSOR�\�SDUD�ODV�FRQGLFLRQHV�HVSHFLILFDGDV�XVDUtDPRV�XQ�KXPHGDO�6)6��4XHGD�SHQGLHQWH�DMXVWDU�HO�GLVHxR�KLGUiXOLFR�SDUD�GHWHUPLQDU�ODV�GLPHQVLRQHV� GHO� KXPHGDO�� � 6H� XVDUiQ� �� FHOGDV� GH� IRUPD� TXH� HQ� YHUDQR� VH�URWDUiQ�
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������������������ ������������������ ���  »¼º«¬ª : P
WRPDPRV�����P

����������   / P/�: ������9
3RU� XOWLPR� KD\� TXH� UHFDOFDU� TXH� HO� GLVHxR� VLHPSUH� VH� YHUi� DIHFWDGR� SRU� ODV�FRQGLFLRQHV� WRSRJUiILFDV� GHO� VLWLR�� FX\DV� SRWHQFLD OHV� OLPLWDFLRQHV� QR� KHPRV�WHQLGR�HQ�FXHQWD�
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��� &21&/86,21(6�<�5(&20(1'$&,21(6
/D� FRQFOXVLyQ� SULQFLSDO� GHO� WUDEDMR� HV� TXH� ORV� KXPHGDOHV� DUWLILFLDOHV� VRQ� XQD�WHFQRORJtD�YLDEOH�SDUD�OD�GHSXUDFLyQ�GH�DJXDV�UHVLGXDOHV��HVSHFLDOPHQWH�VL�pVWDV�VRQ�GH�RULJHQ�XUEDQR� \�SXHGH�OOHJDU�D�WHQHU�XQ�JUDQ�IXWXUR�HQ�SDtVHV�HQ�YtDV�GH�GHVDUUROOR�TXH�WHQJDQ�FOLPDV� WURSLFDOHV�R�VXEWURSLFDOHV��GRQGH�ODV�FRQGLFLRQHV�HFRQyPLFDV�GH�HVWRV�SUR\HFWRV��QHFHVLGDGHV�GH�WHUUHQR��UHODWLYDPHQWH�PHQRUHV�FRVWHV�GH�LQVWDODFLyQ��RSHUDFLyQ�\�PDQWH QLPLHQWR���SXHGHQ�VHU�GHWHUPLQDQWHV�D�OD�KRUD�GH�HPSUHQGHU�R�QR�OD�GHSXUDFLyQ�GH�ODV�DJXDV�UHVLGXDOHV��VL�D�HVWH�SXQWR�DGLFLRQDPRV� ODV� FRQGLFLRQHV� FOLPiWLFDV� TXH� IDYRUHFHUtDQ� ORV� UHQGLPLHQWRV��WHQGUtDPRV�XQD�LQWHUHVDQWH�SRVLELOLGDG�GH�VROXFLyQ�
'HVJUDFLDGDPHQWH� HVWH� WHPD� KD� VLGR� HVWXGLDGR� SULQFLSDOPHQWH� HQ� SDtVHV� FRQ�FOLPDV�EDVWDQWH�IUtRV��SRU�OR�FXDO�HV�QHFHVDULR�UHDOL]DU�WUDEDMRV�GH�LQYHVWLJDFLyQ�WHQGLHQWHV�D�DGHFXDU�ORV�PRGHORV�GH�GLVHxR�D�ODV�FRQGLFLRQHV�ORFDOHV�\�DQDOL]DU�VXV� FRPSRUWDPLHQWRV� FRQ� ORV� R WURV� IDFWRUHV� LQYROXFUDGRV� TXH� MXQWR� FRQ� OD�WHPSHUDWXUD�SXHGHQ�OOHJDU�D�YDULDU�ODV�HILFLHQFLDV��FRPR�SXHGHQ�VHU�ODV�SODQWDV�DXWyFWRQDV��ORV�WLSRV�GH�PHGLRV�JUDQXODUHV��HWF�
&RPR� SDUDQJyQ� GHO� WUDEDMR�� VH� SUHVHQWD� XQ� UHVXPHQ� GH� ODV� YHQWDMDV� \�OLPLWDFLRQHV�GH�ORV�KXPHGDOHV�DUWLILFLDOHV�D�VHU�XVDGRV�HQ�GHSXUDFLyQ�GH�DJXDV
���� 9(17$-$6
/RV� KXPHGDOHV� DUWLILFLDOHV� VRQ� WpFQLFD� \� HFRQyPLFDPHQWH� IDFWLEOHV� SDUD� WUDWDU�DJXDV�UHVLGXDOHV�SRU�YDUtDV�UD]RQHV�
x 6RQ�PHQRV�FRVWRVRV�TXH�RWUDV�RSFLRQHV�GH�WUDWDPLHQWR�
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x /RV�JDVWRV GH�RSHUDFLyQ�\�PDQWHQLPLHQWR�VRQ�EDMRV��HQHUJtD�\�VXPLQLVWURV��x /D� RSHUDFLyQ� \� PDQWHQLPLHQWR� QR� UHTXLHUH� XQ� WUDEDMR� SHUPDQHQWH� HQ� OD�LQVWDODFLyQ�x /RV�KXPHGDOHV�VRSRUWDQ�ELHQ�ODV�YDULDFLRQHV�GH�FDXGDO�x )DFLOLWDQ�HO�UHFLFODMH�\�OD�UHXWLOL]DFLyQ�GHO�DJXD�
$GHPiV�
x 3URSRUFLRQDQ�XQ�KiELWDW�SDUD�PXFKRV�RUJDQLVPRV�x 3XHGHQ�FRQVWUXLUVH�HQ�DUPRQtD�FRQ�HO�SDLVDMH�x 3URSRUFLRQDQ�PXFKRV� EHQHILFLRV� DGLFLRQDOHV� D� OD�PHMRUD� GH� OD� FDOLGDG� GHO�DJXD�� FRPR� HO� VHU� XQ� KiELWDW� SDUD� OD� YLGD� VDOYDMH� \� XQ� UHDOFH� GH� ODV�FRQGLFLRQHV�HVWpWLFDV�GH�ORV�HVSDFLRV�DELHUWRV�x 6RQ� XQD� DSUR[LPDFLyQ� VHQVLEOH� FRQ� HO� PHGLR� DPELHQWH� TXH� FXHQWD� FRQ� HO�IDYRU�GHO�S~EOLFR�
���� /,0,7$&,21(6
7DPELpQ�H[LVWHQ�OLPLWDFLRQHV�UHVSHFWR�DO�XVR�GH�KXPHGDOHV�DUWLILFLDOHV�
x *HQHUDOPHQWH�UHTXLHUHQ�JUDQGHV�H[WHQVLRQHV� GH�WHUUHQR��FRPSDUDGR�FRQ�ORV�WUDWDPLHQWRV� FRQYHQFLRQDOHV�� (O� WUDWDPLHQWR� FRQ� KXPHGDOHV� SXHGH� VHU�UHODWLYDPHQWH�PDV�EDUDWR�TXH�RWUDV�RSFLRQHV��VROR�HQ�HO�FDVR�GH�WHQHU�WHUUHQR�GLVSRQLEOH�\�DVHTXLEOH�x (O�UHQGLPLHQWR�GHO�VLVWHPD�SXHGH�VHU�PHQRV�FRQVWDQWH�TXH HO�GH�XQ�SURFHVR�FRQYHQFLRQDO��(O�UHQGLPLHQWR�GHO�VLVWHPD�SXHGH�VHU�HVWDFLRQDO�HQ�UHVSXHVWD�D�ORV�FDPELRV�HQ�ODV�FRQGLFLRQHV�DPELHQWDOHV��LQFOX\HQGR�OOXYLDV�\�VHTXtDV�
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x /RV�FRPSRQHQWHV�ELROyJLFRV�VRQ�VHQVLEOHV�D�VXVWDQFLDV�FRPR�HO�DPRQLDFR�\�ORV�SHVWLFLGDV TXH�OOHJDQ�D�VHU�Wy[LFRV�x 6H� UHTXLHUH� XQD� PtQLPD� FDQWLGDG� GH� DJXD� SDUD� TXH� VREUHYLYDQ�� SHUR� QR�VRSRUWDQ��HVWDU�FRPSOHWDPHQWH�VHFRV�
$GHPiV�� HO� XVR� GH� KXPHGDOHV� DUWLILFLDOHV� SDUD� HO� WUDWDPLHQWR� GH� DJXDV�UHVLGXDOHV�HV�GH�UHFLHQWH�GHVDUUROOR�\�QR�H[LVWH�DXQ XQ�FRQVHQVR�VREUH�HO�GLVHxR�ySWLPR� GHO� VLVWHPD� \� QR� VH� FXHQWD� FRQ� VXILFLHQWH� LQIRUPDFLyQ� VREUH� HO�UHQGLPLHQWR�D�ODUJR�SOD]R�
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%,%/,2*5$)Ì$
x %DYRU� +�� -��'�� -�� 5RVHU�� 3�� -�� )LVKHU� \� -�� &�� 6PDOOV�� -RLQW� 6WXG\� RQ� 6HZDJH�7UHDWPHQW� 8VLQJ� 6KDOORZ� /DJRRQ�$TXDWLF� 3ODQW� 6\VWHPV�� :DWHU� 5HVHDUFK�/DERUDWRU\�$JULFXOWXUDO�&ROOHJH��5LFKPRQG��16:��$XVWUDOLD������x &DQR�$��$��-��&ROODGR�/��5�� /D�OHQWHMD�GH�DJXD�FRPR�VLVWHPD�EODQGR�GH�GHSXUDFLyQ�GH� DJXDV� UHVLGXDOHV� GH� EDMR� FRVWH� HQ�7HFQRORJtD�GHO�$JXD�1R�� �����PDU]R�GH������ SJ�������x 'URVWH��5RQDOG�/�� 7KHRU\�DQG�SUDFWLFH� RI�ZDWHU�DQG�ZDVWHZDWHU� WUHDWPHQW� -RKQ�:LOH\�	�6RQV�������x (GLWRUHV��+DUEHUO�5���3HUIOHU�5���/DEHU�-���&RRSHU�3��� :HWODQG�V\VWHPV�IRU�ZDWHU�SROOXWLRQ�FRQWURO������ HQ�:DWHU�6FLHQFH�DQG�7HFKQRORJ\�9RO�����1R ��������x (GLWRUHV��.DGOHF�5�+���%UL[�+��:HWODQG�V\VWHPV�IRU�ZDWHU�SROOXWLRQ�FRQWURO������HQ�:DWHU�6FLHQFH�DQG�7HFKQRORJ\�9RO�����1R���������x (VWHYH]�6�)��'LVHxR�\�H[SORWDFLyQ�GH�VLVWHPDV�GH�GHSXUDFLyQ�GH�DJXDV�UHVLGXDOHV�HQ�SHTXHxRV�Q~FOHRV�\� FRPXQLGDGHV� $VRFLDFLyQ�QDFLRQDO�GH�TXtPLFRV�HVSDxROHV��$JUXSDFLyQ� WHUULWRULDO� GH� &DVWLOOD� OD� 0DQFKD�� 6HFFLyQ� WpFQLFD� GH� PHGLR�DPELHQWH�x *DUFtD�-��5XL]�$��-XQTXHUDV�;��'HSXUDFLyQ�GH�DJXDV�UHVLGXDOHV�XUEDQDV�PHGLDQWH�KXPHGDOHV�FRQVWUXLGRV��HQ�7HFQRORJtD�GHO�$JXD�1R��� ����MXQLR�GH�������SJ�������x .DGOHF�5��+��.QLJKW�5�/��7UHDWPHQW�:HWODQGV� &5&�3UHVV�������x 0DUWtQH]� 0�� 'HSXUDFLyQ� GH� DJXDV� FRQ� SODQWDV� HPHUJHQWHV�� HQ� +RMDV�'LYXOJDGRUDV��0LQLVWHULR�GH�$JULFXOWXUD��3HVFD�\�$OLPHQWDFLyQ�������
x 0HWFDOI� 	� (GG\�� ,QJHQLHUtD� GH� DJXDV� UHVLGXDOHV�� 7UDWDPLHQWR�� YHUWLGR� \�UHXWLOL]DFLyQ�����(G��0F*UDZ�+LOO�������
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x 5HHG� 6�&�� &ULWHV� 5�:�� 0LGGOHEURRNV�� (�-�� 1DWXUDO� V\VWHPV� IRU� ZDVWH�PDQDJHPHQW�DQG�WUHDWPHQW� ���(G��0F*UDZ�+LOO������x 5HHG��6��&���1DWXUDO�6\VWHPV�IRU�:DVWHZDWHU�7UHDWPHQW��0DQXDO�2I�3UDFWLFH�)'�����:DWHU�3ROOXWLRQ�&RQWURO�)HGHUDWLRQ��:()���$OH[DQGULD��9$������x 6HRDQH]�&��0�� $JXDV�UHVLGXDOHV�XUEDQDV��7UDWDPLHQWRV�QDWXUDOHV�GH�EDMR�FRVWR�\�DSURYHFKDPLHQWR��0XQGL�3UHQVD�������x 8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�� 'HVLQJ�0DQXDO &RQVWUXFWHG�ZHWODQGV�DQG�DTXDWLF�SODQW�V\VWHPV�IRU�PXQLFLSDO�ZDVWHZDWHU�WUHDWPHQW��(3$������x 8�6�� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\�� +DQGERRN� RI� FRQVWUXFWHG� ZHWODQGV��(3$�x 8�6�� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\�� 6XEVXUIDFH� IORZ� FRQVWUXFWHG�ZHWODQGV�IRU�ZDVWHZDWHU�WUHDWPHQW��$�7HFKQRORJ\�DVVHVVPHQW� (3$�������
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