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/DV�DFWXDOHV�WpFQLFDV�HQ�OD�LQYHVWLJDFLyQ�VREUH��URERWV�DHURHVSDFLDOHV�DSXQWDQ�KDFLD� HO� GHVDUUROOR� GH� YHKtFXORV� FDGD� YH]� PiV� FRPSOHWRV� TXH� SHUPLWDQ� VHU�XWLOL]DGRV�HQ�HO�GHVDUUROOR�GH�WUDEDMRV�GH�DOWR�ULHVJR�\�R�GH�JUDQ�H[DFWLWXG� (QWUH�HVWDV� WDUHDV� VH� HQFXHQWUDQ� ODV� ODERUHV� GH� E~VTXHGD� \� UHVFDWHV�� OD�LQYHVWLJDFLyQ�FLHQWtILFD��WDO�HV�HO�FDVR�GHO�HVWXGLR�GH�ORV�FDPELRV�FOLPiWLFRV��OD�FRQWDPLQDFLyQ�DPELHQWDO��HO�FRQWURO�\�SUHYHQFLyQ�GH�LQFHQGLRV�IRUHVWDOHV��HWF�
7DPELpQ�HV�XQ�FDPSR�GH�SRWHQFLDO�DSOLFDFLyQ�HO�GH�ORV�VLVWHPDV�GH�LQIRUPDFLyQ�JHRJUiILFD��HO�FRQWURO�GHO�WUiQVLWR�YHKLFXODU��\�OD�WUDQVPLVLyQ�GH�QRWLFLDV�HQ�YLYR�GHVGH�OXJDUHV�UHPRWRV�
'HVGH�XQD�ySWLFD�XQ�SRFR�PDV�FLHQWtILFD��HO�GHVDUUROOR�GH�SUR\HFWRV�FRPR�HO�DTXt�SODQWHDGR��SHUPLWLUtD�D�QXHVWUR�PHGLR�DFDGpPLFR��LQFXUVLRQDU�HQ�XQD�UDPD�GH�OD�UREyWLFD�WRWDOPHQWH�QXHYD��SXHV�QR�VROR�VXJHULUtD�OD�DSOLFDFLyQ�GH�OD�WHRUtD�GHO�FRQWURO�HQ�DHURQDYHV��VLQR�TXH��D�VX�YH]��LQYROXFUD�OD�XWLOL]DFLyQ�GH�QXHYDV�KHUUDPLHQWD� GH� GHVDUUROOR� KDUGZDUH� \� VRIWZDUH� SDUD� OD� LPSOHPHQWDFLyQ� GH�VLVWHPDV� GH� FRQWURO� HPEHELGRV� FRPR� VRQ� ORV� FRQWURODGRUHV� '63�� ORV�GLVSRVLWLYRV� OyJLFRV� SURJUDPDEOHV� )3*$V�� OD� LPSOHPHQWDFLyQ� GH� WpFQLFDV� GH�IXVLyQ� GH� GDWRV� HQ� VLVWHPDV� PXOWLVHQVRU�� \� HO� GHVDUUROOR� GH� ORV� PLVPRV�VHQVRUHV�FRPR�WDO�
(O� WUDEDMR� SURSXHVWR� FRQVLVWH� HQ� GLVHxDU� \� FRQVWUXLU� XQ� VLVWHPD� GH� FRQWURO�HPEHELGR�GH�YXHOR�SDUD�HVWDELOL]DFLyQ�\�PDQWHQLPLHQWR�GHO�FXUVR�GH�YXHOR�GH�XQD�DHURQDYH�QR�WULSXODGD��8$9��UDGLRFRQWURODGD�GHVGH�XQD�HVWDFLyQ�HQ�WLHUUD�
(O� DOJRULWPR� GH� FRQWURO� VHUi� FDSD]� GH�PDQWHQHU� HVWDEOH� \� RULHQWDGR� HO� YXHOR��SRVLFLyQ�� YHORFLGDG�� SRWHQFLD� GHO� PRWRU�� UDWD� GH� DVFHQVR� \� GHVFHQVR� DO�DWHUUL]DMH�� GH� DFXHUGR� FRQ� OD� QHFHVLGDG� GHO� RSHUDGRU� XELFDGR� HQ� WLHUUD��HVWDFLyQ�GH�FRQWURO��
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3DUD� HOOR�� HV� LPSRUWDQWH� GLYLGLU� ODV� SDUWHV� TXH� FRQIRUPDUiQ�HO� VLVWHPD� FRQ�HO�REMHWLYR�GH�UHDOL]DU�VX�GHVFULSFLyQ�GH�XQD�PHMRU�PDQHUD�
(Q� HO� FDSLWXOR�� VH� GHVDUUROOD� XQ� HVWXGLR� EUHYH� GH� ORV� FRQFHSWRV� EiVLFRV�XWLOL]DGRV�HQ�HO�DQiOLVLV�\�HO�GLVHxR�GH�DHURQDYHV��\� OD�WHRUtD��GHO�YXHOR��(Q�HO�FDSLWXOR�� ORV� SULQFLSLRV� GH� HVWDELOLGDG� \� FRQWURO� GHO� DYLyQ�� XQ� WHPD� GH� JUDQ�UHOHYDQFLD�HQ�HO�GHVDUUROOR�GH�HVWH�WUDEDMR��(O�FDSLWXOR���KDFH�UHIHUHQFLD�D�ORV�WySLFRV� EiVLFRV� TXH� VH� GHEHQ� FRQRFHU� DOUHGHGRU� GH� XQ� VLVWHPD� IX]]\��SRVWHULRUPHQWH� (Q� HO� FDSLWXOR� �� VH� PXHVWUD� DOJXQRV� FRQRFLPLHQWRV� PX\�EiVLFRV�HQ� WRUQR�D� OD� WHFQRORJtD�'63� �SURFHVDGRUHV�'LJLWDOHV�GH�6HxDO���\� OD�OyJLFD�SURJUDPDEOH��)3*$�\�&3/'V���VX�DUTXLWHFWXUD�\�GHVHPSHxR�
<D� HQ� HO� FDSLWXOR� �� VH� WUDWD� OD� GHVFULSFLyQ� GHWDOODGD�GH� OD DSOLFDFLyQ� HQ� HVWH�WUDEDMR� GH�JUDGR�� �(Q�HO� FDSLWXOR� �� VH� HQFXHQWUDQ� ORV� UHVXOWDGRV� REWHQLGRV�D�SDUWLU�GH� OD�VHFXHQFLD�GH�SUXHEDV�HVWDEOHFLGDV�HQ�HO� ODERUDWRULR��<�ILQDOPHQWH�HQ�HO�FDSLWXOR����XQDV�FRQFOXVLRQHV�\�UHFRPHQGDFLRQHV�
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(Q�ORV�FRPLHQ]RV�GH�OD�DYLDFLyQ�ODV�DHURQDYHV�VH�GLVHxDURQ�SDUD�H[SHULPHQWDU�HQ� GRV� RSHUDFLRQHV� EiVLFDPHQWH�� UHDOL]DU� GHVSHJXHV� \� DWHUUL]DMHV� HQ� IRUPD�H[LWRVD�� OR� FXDO� VLJQLILFDED� VLQ� HVWUHOODUVH�� $TXHO� LQJHQLR� DO� PRVWUDU� VXV�SRWHQFLDOLGDGHV�OOHYy�D�ORV�GLVHxDGRUHV�D�H[LJLU�PXFKR�PDV�GH�VXV�FUHDFLRQHV��5iSLGDPHQWH� VH� LEDQ� GHVFXEULHQGR� ³VHFUHWRV´� LPSRUWDQWHV� GH� GLVHxR� TXH�VHUtDQ� GH� FUXFLDO� UHOHYDQFLD� HQ� ODV� FDUDFWHUtVWLFDV� GH� UHQGLPLHQWR� GH� ODV�PLVPDV�
(Q�OD�DFWXDOLGDG�HO�GLVHxR�\�FRQVWUXFFLyQ�GH�ORV�DYLRQHV�HV�XQD�GH�ODV�REUDV�GH�OD� LQJHQLHUtD� (OHFWUyQLFD� \� OD� $HURHVSDFLDO� PiV� JUDQGH� TXH� MDPDV� KD\D�UHDOL]DGR� HO� KRPEUH��(O� FUHFLHQWH� DYDQFH�GH� DSOLFDFLRQHV� LQQRYDGRUDV� HQ� ODV�FLHQFLDV� FRPSXWDFLRQDOHV� � KD� SHUPLWLGR� TXH� HQ� HO� GHVDUUROOR� GH� SUR\HFWRV�DHURQiXWLFRV�ORV�LQJHQLHURV�SXHGDQ�VLPXODU��SUHGHFLU��\�UHDOL]DU�PRGLILFDFLRQHV�VL� HV� GHO� FDVR�� PLQLPL]DQGR� ORV� HUURUHV� \� PHMRUDQGR� HO� UHQGLPLHQWR� GH� VXV�DHURQDYHV��RIUHFLHQGR�WDPELpQ�FRPR�UHVXOWDGR�XQD�UHGXFFLyQ�HQ�ORV�FRVWRV�GH�IDEULFDFLyQ� \� HQ� ORV� FLFORV� UHTXHULGRV� SDUD� LQWURGXFLU� QXHYRV� DYLRQHV� HQ� HO�PHUFDGR�
(V� DVt� TXH� VH� GHVDUUROODUi� XQ� DQiOLVLV� EUHYH� FRQFHUQLHQWH� D� ODV� iUHDV� TXH�LQYROXFUD� HO� GLVHxR� \� FRQVWUXFFLyQ� GH� XQ� DHURYHKtFXOR�� 'H� pVWD� PDQHUD�� VH�WUDWDUiQ�FXDWUR�DVSHFWRV�EiVLFRV��KDFLHQGR�UHIHUHQFLD��HQ�HVWD�SULPHUD�SDUWH�D�OD� FLHQFLD� $HURGLQiPLFD�� SDUD� OXHJR� HVWXGLDU� ORV� VLVWHPDV� GH� HVWDELOLGDG� \�FRQWURO�
+DFH�\D�DOJXQRV�DxRV�FXDQGR�GLVIUXWDED�GH�XQ�OLEUR�WLWXODGR�³/D�FRQTXLVWD�GHO�(VSDFLR´� HQ�HO� TXH�HQFRQWUp�XQD� IUDVH�TXH�YHUVDED�DVt�� ´'DGPH�XQ�PRWRU� OR�EDVWDQWH�SRGHURVR�\�YRODUp�VXELGR�HQ�OD�SXHUWD�GH�XQ�HVWDEOR´��\�OD�YHUGDG�HV�



�
TXH�HV�PX\�VLJQLILFDWLYR��SXHV�VL�DSOLFDPRV�OD�SRWHQFLD�DGHFXDGD�D�XQD�KpOLFH�ORJUDUHPRV�GHVSOD]DU�SRU�HO�DLUH�XQ�DOD�PX\�HILFD]�1R� REVWDQWH� VL� ORJUiVHPRV�PRGHODU� XQ� DHURYHKtFXOR� GH�PDQHUD� WDO� TXH� VXV�VXSHUILFLHV�SURGX]FDQ�VXVWHQWDFLyQ�\�SRFD� UHVLVWHQFLD��GLVSRQGUtDPRV�GH�XQDPHWRGRORJtD�PXFKR�PiV�IDYRUDEOH�
%DVDGRV�HQ�HVWR��LQLFLHPRV�SRQLHQGR�GH�PDQLILHVWR�TXH�FXDQGR�XQD�DHURQDYH�VH� HQFXHQWUD� HQ� YXHOR�� DFW~DQ� VREUH� HOOD� FXDWUR� IXHU]DV� EiVLFDPHQWH�� OD�VXVWHQWDFLyQ��/���HO�SHVR��:���OD�UHVLVWHQFLD��'���\�HO�HPSXMH��7���)LJXUD������

)LJXUD������)XHU]DV�DHURGLQiPLFDV�VREUH�XQD�DHURQDYH�HQ�YXHOR�
/D�DHURGLQiPLFD�HVWXGLD HO�HIHFWR�GHO�DLUH�VREUH�XQ�REMHWR�FXDQGR�HQWUH�DPERV�H[LVWH�XQ�PRYLPLHQWR�UHODWLYR��3DUD�KDFHU�SRVLEOH�TXH�XQD�DHURQDYH�YXHOH��VXV�DODV�GHEHQ�SURGXFLU�VXILFLHQWH�VXVWHQWDFLyQ�FRQ�HO�REMHWLYR�GH�ORJUDU�YHQFHU�OD�IXHU]D�GH�OD�JUDYHGDG��GH�HVWH�PRGR�WDQWR�OD�VXVWHQWDFLyQ�FRPR�OD�UHVLVWHQFLD�VRQ� GRV� IXHU]DV� SUHGRPLQDQWHV� TXH� DFW~DQ� VREUH� HO� DHURYHKtFXOR�FRQYLUWLpQGRVH�HQ�ORV�IDFWRUHV�TXH�LQIOX\HQ�HQ�IRUPD�GLUHFWD�HQ�OD�JHRPHWUtD�GH�VXV�DODV��IXVHODMH�\�GHPiV�SDUWHV�H[WHUQDV�
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/DV�IXHU]DV�DHURGLQiPLFDV�\�ORV�PRPHQWRV�TXH�VH�JHQHUDQ�VREUH�XQ�SHUILO�DODU�FXDQGR�HVWH�VH�GHVSOD]D�D�WUDYpV�GHO�DLUH�VRQ�JHQHUDGDV�EiVLFDPHQWH�SRU�XQD�GLVWULEXFLyQ�GH�SUHVLRQHV��U�W��VREUH�HO�PLVPR�
'LFKDV� SUHVLRQHV� DFW~DQ� WDQWR� HQ� IRUPD SHUSHQGLFXODU� FRPR� WDQJHQFLDO�UHVSHFWLYDPHQWH� FRQ� UHODFLyQ� DO� SHUILO��(O� HIHFWR� QHWR� GH� HVWDV� GRV�SUHVLRQHV��U�W��VREUH�HO�PHQFLRQDGR�FXHUSR�DHURGLQiPLFR�FUHD�XQD�IXHU]D�UHVXOWDQWH�D�OD�TXH�OODPDUHPRV�5��\�GH�LJXDO�PDQHUD�D�XQ�PRPHQWR�0 �)LJXUD������

)LJXUD������'HVFRPSRVLFLyQ�GH�ODV�IXHU]DV�DHURGLQiPLFDV�VREUH�XQ�SHUILO�DODU�
(VWD�IXHU]D�UHVXOWDODV�TXH�VH�FRQRFHQD[LDO��$���'H�HVWD�PUHVLVWHQFLD� VRQ�UHVSHFWLYDPHQWH�� FIRUPD�DQiORJD��VH�PHGLD� �HV� OD�GLVWDQDODU��� FRQ� HO� SURSFDUDFWHUtVWLFD�GHO�SSDUDOHOR�D�& UHVSHF

D

QWH�RULJLQD��RWURV�GRV�SDUHV�GH�FRPSRQHQWHV�PiV��TXH�VRQ��FRPR�VXVWHQWDFLyQ��/���UHVLVWHQFLD��'���IXHU]D�QRUPDO��1���\�DQHUD�VH�SXHGH�YHU�TXH�WDQWR�ODV�IXHU]DV�GH�VXVWHQWDFLyQ�\�ODV� FRPSRQHQWHV� GH� 5�� SHUSHQGLFXODU� \� SDUDOHOD�RQ� UHVSHFWR� D� OD� FRPSRQHQWH� GHO� YLHQWR� UHODWLYR� 9vv �� (Q�KDFH�UHIHUHQFLD�D� OD� ORQJLWXG�GHQRWDGD�&� ��FRPR� OD�FXHUGD�FLD�HQWUH�HO�ERUGH�GH�DWDTXH�\�HO�ERUGH�GH� IXJD�GHO�SODQR�yVLWR� GH� GHVFRPSRQHU� FRQ� UHVSHFWR� D� GLFKD� GLPHQVLyQ�HUILO� ODV� IXHU]DV�D[LDO�\�QRUPDO�HQ�YHFWRUHV�SHUSHQGLFXODU�\�WLYDPHQWH�
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$Vt��VL�VH�GHQRPLQD�D�D FRPR�HO�iQJXOR�GH�DWDTXH��\�VH�GHILQH�FRPR�HO�IRUPDGR�HQWUH�OD�FXHUGD�\�OD�FRPSRQHQWH�GH�YLHQWR�UHODWLYR��VH�SRGUtD�GHFLU�WDPELpQ�TXH�HV�HO� IRUPDGR�HQWUH�HO�YHFWRU�UHSUHVHQWDWLYR�GH�OD�IXHU]D�/ \�HO�YHFWRU�1��R�GH�LJXDO� PDQHUD� HQWUH� ODV� IXHU]DV� GH� UHVLVWHQFLD� \� OD� D[LDO� FRPR� OR� H[SUHVD� OD�VLJXLHQWH�UHODFLyQ�JHRPpWULFD�
/� �1�FRV��DD��± $�VHQ��DD�
'� �1�VHQ��DD����$�FRV��DD����
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6L�VH�FRORFD�XQ�DOD�FRPSOHWD�GHQWUR�GH�XQ�W~QHO�GH�YLHQWR��GLVSRVLWLYR�FDSD]�GH�RULJLQDU�XQD�FRUULHQWH�GH�DLUH�D�XQD�YHORFLGDG�\�GHQVLGDG�GHWHUPLQDGDV��HQ�HO�TXH� HV� SRVLEOH� PHGLU� ODV� IXHU]DV� DHURGLQiPLFDV�PHGLDQWH� OD� VLPXODFLyQ� FRQ�PRGHORV�D�HVFDOD�GH�ORV�SURWRWLSRV���\�VH�H[SHULPHQWD�SRVLFLRQDQGR�VX�SHUILO�D�GLIHUHQWHV�iQJXORV�GH�DWDTXH��DO�PHGLU�ODV�IXHU]DV�GH�VXVWHQWDFLyQ�\�UHVLVWHQFLD���/��'��TXH�VH�RULJLQDQ�SDUD�FDGD�iQJXOR�D UHVSHFWLYDPHQWH��VH�REWHQGUtD�XQDH[SUHVLyQ� GHQRPLQDGD� FRHILFLHQWH� GH� VXVWHQWDFLyQ� �&/��� PDWHPiWLFDPHQWH�GDGR�SRU�

&/� ��/����T�vv 
�6�
(Q�GRQGH�T�VHUi�OD�SUHVLyQ�GLQiPLFD��6�OD�VXSHUILFLH�GH�ODV�DODV��\�/ OD�IXHU]D�GH� VXVWHQWDFLyQ� SURGXFLGD�� (VWH� FRHILFLHQWH� DGLPHQVLRQDO� DO� UHSUHVHQWDUOR� HQ�IXQFLyQ�GHO�iQJXOR�GH�DWDTXH��SHUPLWH�GHGXFLU�TXH�HQ�XQ�UDQJR�GH�YDORUHV�SDUD�GLFKR� iQJXOR� FXDQWR� PD\RU� VHD� HVWH� PD\RU� VHUi� OD� VXVWHQWDFLyQ�� \� SRU�FRQVLJXLHQWH�VX�FRHILFLHQWH�&/�
3URFHGLHQGR�HQ�IRUPD�VLPLODU�FRQ�UHVSHFWR�D�OD�UHVLVWHQFLD��'���VH�YHUtD�TXH�ODV�IXHU]DV�GH�IULFFLyQ�YDUtDQ�FRQ�UHVSHFWR�D�OD�YHORFLGDG�\�OD�GHQVLGDG�GHO�DLUH��\�



�
WDPELpQ�UHVSHFWR�DO�iQJXOR�GH�DWDTXH��SHUR�OD�YHUGDG�HV�TXH�HO�FRHILFLHQWH�GH�UHVLVWHQFLD�&' VROR�GHSHQGHUi�GH�pVWH�XOWLPR��D���\�OR�GHILQLPRV�FRPR�

&'  �'�����Tvv 
�6��

����6867(17$&,21�<�5(6,67(1&,$
6REUH� XQ� SHUILO� DODU� VH�RULJLQD�XQD�GLVWULEXFLyQ�GH�SUHVLRQHV�GH� IRUPD�TXH�HO�H[WUDGRV�HVWi�VRPHWLGR�D�XQD�VXFFLyQ�FRQVLGHUDEOH�FRQ� UHVSHFWR�D� OD�TXH�VH�SUHVHQWD�HQ�HO�LQWUDGRV��JHQHUDQGR�GH�HVWD�IRUPD�XQD�IXHU]D�DVFHQFLRQDO�
&RQVLGHUDQGR�DKRUD�HO�SODQR�DODU��ODV�PROpFXODV�GH�DLUH�TXH�VH�PXHYHQ�VREUH�HO�H[WUDGRV UHDOL]DQ�XQ�UHFRUULGR�PDV�ODUJR��SRU�OR�TXH�VX�PRYLPLHQWR�VHUi�PiV�YHOR]�UHVSHFWR�DO�LQWUDGRV��(VWD�DFHOHUDFLyQ�GHO�DLUH�HQ�OD�SDUWH�VXSHULRU�GH�ODV�DODV� GDUi� FRPR� UHVXOWDGR� XQ� GHFUHPHQWR� FRPSDUDWLYR� HQ� OD� SUHVLyQ��SURGXFLHQGR�GH�HVWD� IRUPD� OR�TXH�VH�FRQRFH�FRPR�VXVWHQWDFLyQ��/��GHELGR�D�TXH� VH� FUHD� XQD� SUHVLyQ� HQ� HO� H[WUDGRV GLIHUHQWH� D� OD� GHO� LQWUDGRV \�PXFKR�PHQRU�TXH�pVWD�
6L� ELHQ� HVWR� HV� DWULEXLEOH� DO� WHRUHPD� GH� %HUQRXOOL�� OR� FLHUWR� HV� TXH� ODV�GLIHUHQFLDV� GH� SUHVLyQ� GHO� DLUH� VH� GHEHQ� D� XQD� FRPSOHMD� FLUFXODFLyQ� GH� pVWH�DOUHGHGRU�GHO�DOD��SDUWLFXODUPHQWH�HQ�HO�ERUGH�GH�IXJD��HQ�HO�TXH�OD�FRUULHQWH�GH�DLUH�VH�PXHYH�HQ�IRUPD�GH�UHPROLQRV�
$O�H[LVWLU�HVWD�GLIHUHQFLD�GH�SUHVLRQHV��HQ�ODV�SXQWDV�GHO�DOD�VH�FUHDQ�FRUULHQWHV�GH� DLUH� WUDQVYHUVDOHV� GH� DEDMR� KDFLD� DUULED�� ODV� TXH� VH� VXSHUSRQHQ� FRQ� OD�FRUULHQWH�ORQJLWXGLQDO��(Q�ODV�SXQWDV�GH�ODV�DODV�DO�WHUPLQDUVH�OD�VXSHUILFLH�TXH�VRSRUWH�OD�GLIHUHQFLD�GH�SUHVLRQHV��VH�LQFUHPHQWD�OD�FRUULHQWH�ODWHUDO�GH�PDQHUD�FRQVLGHUDEOH�GDQGR�OXJDU�D� OD�IRUPDFLyQ�GH�WRUEHOOLQRV��(VWRV�VH�GHEHQ�D�TXH�HQ� GLFKR� SXQWR� FRQIOX\HQ� ODV� FRUULHQWHV� GH� DLUH� WDQWR� GHO� H[WUDGRV FRPR� GHO�LQWUDGRV�� VLHQGR PiV�YHOR]� OD�SULPHUD� UHVSHFWR�D� OD�RWUD� �FRQGLFLyQ�QHFHVDULD�SDUD�OD�VXVWHQWDFLyQ���KDFLHQGR�TXH�OD�PD\RU�SUHVLyQ�GHO�LQWUDGRV SURGX]FD�XQD�



�
FRUULHQWH�KDFLD�DUULED�OD�FXDO�DO�HQFRQWUDUVH�FRQ�HO�IOXMR�GH�PD\RU�YHORFLGDG�GHOH[WUDGRV GD�OXJDU�D�ORV�FLWDGRV�WRUEHOOLQRV�
'H�HVWD�PDQHUD�VH�SXHGH�GHFLU�TXH�OD�LQWHQVLGDG�GH�ORV�WRUEHOOLQRV�VHUi�WDQWR�PD\RU�FRPR�OR�VHD�OD�GLIHUHQFLD�GH�SUHVLyQ�HQ�HO�DOD��OR�TXH�HQ�RWUDV�SDODEUDV�VLJQLILFDUtD�XQD�UHODFLyQ�GLUHFWD�FRQ�HO�FRHILFLHQWH�GH�VXVWHQWDFLyQ�
$QWHV� GH� FRQWLQXDU�� QR� VH� SRGUtD� SDVDU� LQDGYHUWLGDV�GRV�GHILQLFLRQHV�GH�YLWDO�LPSRUWDQFLD�HQ�HO�WHPD��/D�FDSD�OtPLWH�\�HO�Q~PHUR�GH�5H\QROGV��/D�SULPHUD�HVWi�FRQVWLWXLGD�HQ�UHDOLGDG��SRU�P~OWLSOHV�FDSDV�³GHOJDGDV´�GH�DLUH��&XDQGR�HO�DHURYHKtFXOR�HVWi�HQ�YXHOR��OD�FDSD�PROHFXODU�GH�GLFKR�IOXLGR�TXH�VH�HQFXHQWUD�HQ�FRQWDFWR�GLUHFWR�FRQ�OD�VXSHUILFLH�DODU�SHUPDQHFH�DGKHULGD�D�pVWD���'HVSXpV�VH�FUHD�XQ�GHVOL]DPLHQWR�HQWUH�ODV�GHPiV�FDSDV��ODV�TXH�FRQIRUPH�GLVWDQ�GH�OD�VXSHUILFLH�LQFUHPHQWDQ�VX�YHORFLGDG�KDVWD�HO�SXQWR�HQ�HO�TXH�DOFDQ]DQ�HO������GH�OD�TXH�OOHYD�OD�FRUULHQWH�OLEUH��'H�HVWD�PDQHUD��FXDQGR�HO�PRYLPLHQWR�GHO�DLUH�GHQWUR� GH� OD� FDSD� OtPLWH� IOX\H� HQ� IRUPD� � SDUDOHOD�� VH� GHQRPLQDUi� ODPLQDU��REVHUYiQGRVH�HVWH�IHQyPHQR�HQ�ODV�SUR[LPLGDGHV�DO�ERUGH�GH�DWDTXH�GHO�DOD�
&RQWUDULR�D�HVWR��HQ�OD�PHGLGD�HQ�TXH�HO�IOXLGR�VH�DOHMD�GHO�ERUGH�GH�DWDTXH��ODV�IXHU]DV� GH� UR]DPLHQWR� GLVLSDUiQ� FDGD� YH]� PiV� HQHUJtD� GH� GLFKD� FRUULHQWH��DUURMDQGR�FRPR�UHVXOWDGR�XQ�DXPHQWR�HQ�HO�HVSHVRU�GH�OD�FDSD�OtPLWH��KDVWD�HO�SXQWR� HQ� TXH� D� XQD� FLHUWD� GLVWDQFLD� GHO� PHQFLRQDGR� ERUGH� VH� HPSLH]DQ� D�SURGXFLU� SHUWXUEDFLRQHV� GH� WLSR� RQGXODWRULR�� ODV� TXH� FRQYLHUWHQ� OD� FRUULHQWH�ODPLQDU�HQ�WXUEXOHQWD�
'H�RWUR�ODGR��OD�XWLOLGDG�PiV�GLUHFWD�GHO�Q~PHUR�GH�5H\QROGV��HV�OD�SUHGLFFLyQ�GH�OD�UHVLVWHQFLD�GH�IULFFLyQ�GH XQD�VXSHUILFLH��&RPR�\D�VH�DQRWDED��HO�SXQWR�GH�WUDQVLFLyQ�HQWUH�HO�IOXMR�ODPLQDU�\�HO�WXUEXOHQWR�WLHQH�OXJDU�D�XQD FLHUWD�GLVWDQFLD�GHO�ERUGH�GH�DWDTXH���([SHULPHQWDOPHQWH�VH�KD�REVHUYDGR�TXH�GLFKR�IHQyPHQR�GHSHQGH�QR�VROR�GH� OD�YHORFLGDG�GHO� IOXLGR��VLQR� WDPELpQ�GH� OD�YLVFRVLGDG��/D�H[SUHVLyQ� FDUDFWHUtVWLFD� GHO� Q~PHUR� GH� 5H\QROGV LQWURGXFH� XQ� SDUiPHWUR�DGLPHQVLRQDO�TXH�FRPELQD�WDQWR�YHORFLGDG�FRPR�YLVFRVLGDG�DVt�

51� �9��O���XX



�

'RQGH����9��YHORFLGDG�����O��GLVWDQFLD�DO�ERUGH�GH�DWDTXH���XX��FRHILFLHQWH�FLQHPiWLFR�GH�YLVFRVLGDG�
$SR\iQGRVH� HQ� HVWR�� VH� SXHGH� HQWUDU� D� GHILQLU� RWUD� IXHU]D� SDUWLFLSH� HQ� HVWH�SURFHVR��GHQRPLQDGD�UHVLVWHQFLD��'���'H�HVWD�H[LVWHQ�WUHV�WLSRV�IXQGDPHQWDOHV�FRPR�VRQ��OD�GH�IULFFLyQ�R�UR]DPLHQWR��GH�IRUPD��\�OD�LQGXFLGD�
/DV� GRV� SULPHUDV� VRQ� XQD� FRQVHFXHQFLD� GLUHFWD� GHO� HIHFWR� GH� GHVSOD]DU� XQ�FXHUSR�D� WUDYpV�GH�XQ� IOXLGR� �HQ�QXHVWUR�FDVR�HO�DLUH���DXQTXH�HQ� UHDOLGDG� OD�UHVLVWHQFLD�GH� IULFFLyQ�R� UR]DPLHQWR�HV�GHELGR�D� OD�FDSD� OtPLWH��)LQDOPHQWH� OD�UHVLVWHQFLD�LQGXFLGD HV�XQ�SURGXFWR�GHULYDGR�GH�OD�VXVWHQWDFLyQ�SURGXFLGD�SRU�ODV� DODV�� SXHV� FRPR� \D� OR� PHQFLRQiEDPRV� ORV� WRUEHOOLQRV� GH� SXQWD� DODU�DEVRUEHQ�JUDQ�FDQWLGDG�GH�HQHUJtD�OLJDGD�D�OD�VXVWHQWDFLyQ��GDQGR�OXJDU�D�HVWH�WLSR� GH� UHVLVWHQFLD�� (O� HIHFWR� GH� HVWRV� WRUEHOOLQRV�� OLJDGRV� \� OLEUHV�� HV� XQD�GHIOH[LyQ� KDFLD� DUULED� GHO� IOXMR� GH� DLUH� GHODQWH� GHO� ERUGH� GH� DWDTXH�� \� KDFLD�DEDMR�GHWUiV�GHO�ERUGH�GH�IXJD�
6L�VH�SURVLJXH�HQ�OD�GHVFULSFLyQ�GH�ODV�IXHU]DV�TXH�DFW~DQ�VREUH�ODV�DHURQDYHV��VH� PHQFLRQDUi� RWUD� GHQRPLQDGD� HO� SHVR� �:��� pVWD� VH� GHEH� D� OD� IXHU]D� GH�DWUDFFLyQ� JUDYLWDFLRQDO�� (Q� XQ� YXHOR� D� OD� DOWXUD� GH� FUXFHUR� HO� SHVR� HV�FRQWUDUUHVWDGR�SRU�OD�VXVWHQWDFLyQ��/���\�HO�HPSXMH�LJXDO�D�OD�UHVLVWHQFLD��OR�TXH�JHQHUD�FRPR�UHVXOWDGR�XQ�YXHOR�D�QLYHO��GH�OR�FRQWUDULR�DO�DHURYHKtFXOR�EXVFDUi�pVWD�FRQGLFLyQ�GH�HTXLOLEULR�HQWUH�ODV�IXHU]DV�ELHQ�VXELHQGR�R�GHVFHQGLHQGR�GH�IRUPD�LQPHGLDWD�
([DPLQHPRV�DKRUD�RWURV�DVSHFWRV�FDUDFWHUtVWLFRV�GH� ORV�SHUILOHV�\� ORV�SODQRV�DODUHV�
x /D� UHODFLyQ� 6XVWHQWDFLyQ� ± 5HVLVWHQFLD� �/�'��� FRQVLGHUDGD� XQR� GH� ORV�SDUiPHWURV�GHFLVLYRV�DO�PRPHQWR�GH�PHGLU�OD�HILFLHQFLD�DHURGLQiPLFD�GH�XQ�SHUILO�� SXHV� VH� OHV� FRQVLGHUD� HILFLHQWHV� FXDQGR� DO� SURGXFLU� VXVWHQWDFLyQ�RIUHFHQ�XQD�PtQLPD� UHVLVWHQFLD��(VWD� UHODFLyQ�SDUD�XQ�DHURYHKtFXOR�FRPR�



��
WDO�\D�WHUPLQDGR��WLHQH�XQ�LPSDFWR�VLJQLILFDWLYR�HQ�FXDQWR�D�OD�DHURGLQiPLFD�GH� pVWH�� SHUPLWLHQGR� FRQRFHU� FXiO� VHUi� VX� GHVHPSHxR� HQ� YXHOR�� \� SRU�FRQVLJXLHQWH�VXV�SUHVWDFLRQHV�

x (O� DODUJDPLHQWR� �DVSHFW� UDWLR��� %iVLFDPHQWH� VH� SRGUtD� HVER]DU� FRPR� OD�UHODFLyQ�TXH�H[LVWH�HQWUH� OD�HQYHUJDGXUD�GHO�DOD�\� OD�FXHUGD�GHO�SHUILO��$Vt��XQ�DOD�GH�JUDQ�DODUJDPLHQWR�HV�DTXHOOD�HQ�OD�TXH�VX�HQYHUJDGXUD�HV�YDULDV�YHFHV�PD\RU�TXH�OD�ORQJLWXG�GH�VX�FXHUGD��(VWD�UHODFLyQ�SRGUi�YDULDU�GHVGH�YDORUHV�SXQWXDOHV�FRPR���y���HQ�DHURQDYHV�PX\�UiSLGDV��KDVWD����y����HQ�DOJXQRV�SODQHDGRUHV��
7RPDQGR� FRPR� UHIHUHQFLD� HO� FRPSRUWDPLHQWR� DHURGLQiPLFR� GHO� DOD�� TXH� HQ�FRQFOXVLyQ�HV� OD� IRUPD�GH� ORV�SHUILOHV��HVWRV�VRQ�\D�HQ� OD�PD\RU�SDUWH�GH� ODV�QXHYDV� JHQHUDFLRQHV� GH� DYLRQHV�� GHO� WLSR� VXSHUFUtWLFR�� ORV� FXDOHV� UHWUDVDQ� OD�DSDULFLyQ� GHO� IOXMR� VXSHUVyQLFR�� UHGXFLHQGR�DVt� OD� LQWHQVLGDG�GH� ODV� RQGDV�GH�FKRTXH�FRQ�OD�FRQVLJXLHQWH�GLVPLQXFLyQ�GH�OD�UHVLVWHQFLD�DHURGLQiPLFD�
/RV�SHUILOHV�VXSHUFUtWLFRV�WLHQHQ�XQ�HVSHVRU�UHODWLYR�PD\RU�TXH�HO�GH�ORV�SHUILOHV�FRQYHQFLRQDOHV��SURGXFLHQGR�XQ�PD\RU�FRHILFLHQWH�GH�VXVWHQWDFLyQ��\�XQ�EDMR�FRHILFLHQWH� GH� UHVLVWHQFLD� DHURGLQiPLFD�� GH� LJXDO� PDQHUD� IDYRUHFHQ� OD�FRQVWUXFFLyQ� GH� DODV� FRQ�PHQRUHV� iQJXORV� GH� IOHFKD�� OR� TXH� KDFH� DXPHQWDU�D~Q�PDV�HO�FRHILFLHQWH�GH�VXVWHQWDFLyQ��VLQ�DIHFWDU�OD�UHVLVWHQFLD�DHURGLQiPLFD�

����6867(17$&,21�$(52',1$0,&$��/RV�(OHPHQWRV�6XVWHQWDGRUHV�
([LVWHQ� DOJXQRV� HOHPHQWRV� FRQVWLWXWLYRV� GH� ODV� DHURQDYHV� ORV� FXDOHV� QR�FRQWULEX\HQ�D�OD�SURGXFFLyQ�GH�IXHU]DV�VXVWHQWDGRUDV��R�VHD��DTXHOODV SDUWHV��R�FRQMXQWRV� GH� HOODV�� HQ� ORV� TXH� HO� YHFWRU� UHVXOWDQWH� JHQHUDGR� SRU� ODV� IXHU]DV�DHURGLQiPLFDV� HOHPHQWDOHV� QR� WLHQH� XQD� FRPSRQHQWH� SHUSHQGLFXODU� � D� OD�GLUHFFLyQ� GHO� PRYLPLHQWR� UHODWLYR�� (VWRV� GLVSRVLWLYRV� JHQHUDQ� XQD� UHVLVWHQFLD�SDUFLDO�DO�GHVSOD]DPLHQWR�GH� OD�DHURQDYH�TXH�VH�KD�GHQRPLQDGR�UHVLVWHQFLD�



��
SDUiVLWD��'H�HVWD�IRUPD��HOHPHQWRV�FRPR�HO�WUHQ�GH�DWHUUL]DMH�VRQ�XQD�IXHQWH�GH�UHVLVWHQFLD�SDUiVLWD�
'H� RWUR� ODGR�� DTXHOODV� SDUWHV� GHO� DYLyQ� HQ� ODV� TXH� OD� UHVXOWDQWH� WLHQH� XQD�FRPSRQHQWH� SHUSHQGLFXODU D� OD� GLUHFFLyQ� GHO� PRYLPLHQWR�� DXQTXH� WDPELpQ�SUHVHQWHQ�XQD�UHVLVWHQFLD�DO�DYDQFH��SXHGHQ�VHU�XWLOL]DGRV�SDUD�PDQWHQHU�HQ�HO�DLUH� DO� DYLyQ�� KDFLHQGR� TXH� OD� FRPSRQHQWH� SHUSHQGLFXODU� D� OD� GLUHFFLyQ� GHO�GHVSOD]DPLHQWR� GHO� DHURYHKtFXOR� VH� RSRQJD� \� FRQWUDUUHVWH� OD� DFFLyQ� GH� OD�IXHU]D�JUDYLWDWRULD�
&RPR� HV� QDWXUDO�� HO� UHQGLPLHQWR� VHUi� WDQWR� PHMRU� FXDQWR� PD\RU� VHD� OD�FRPSRQHQWH�YHUWLFDO��6XVWHQWDFLyQ��/��FRQ�UHVSHFWR�D�OD�FRPSRQHQWH�KRUL]RQWDO��UHVLVWHQFLD�'���VXSRQLHQGR�HO�DYLyQ�HQ�YXHOR�KRUL]RQWDO�
/RV�HOHPHQWRV�VXVWHQWDGRUHV�IXQGDPHQWDOHV�GH�XQ�DYLyQ�UHFLEHQ�HO�QRPEUH�GH�FpOXODV� VXVWHQWDGRUDV� R� DODV�� (Q� DOJXQRV� DSDUDWRV� HVSHFLDOHV� FRPR� ORV�KHOLFySWHURV� \� ORV� DXWRJLURV�� ODV� FpOXODV� VXVWHQWDGRUDV� HVWiQ� FRQVWLWXLGDV� SRU�XQDV�SDODV�JLUDWRULDV�PDV�ELHQ�FRQRFLGDV�FRPR�URWRU�

)LJXUD������'HIOH[LyQ�GH�XQD�FRUULHQWH�GH�DLUH�



��
$QWHV� GH� HQWUDU� HQ� HO� HVWXGLR� GHWDOODGR� GH� ODV� DODV�� UHDOL]DUHPRV� DOJXQDV�FRQVLGHUDFLRQHV� WHyULFDV�EiVLFDV�\�YHUHPRV�FyPR�VH�SURGXFH�OD�VXVWHQWDFLyQ�HQ�DOJXQRV�FDVRV�HOHPHQWDOHV�
��� '()/(;,21�'(�81$�&255,(17(�'(�$,5(
6L�XQD�FRUULHQWH�GH�DLUH�� OD�FXDO�VH�VXSRQGUi�HQ�PRYLPLHQWR�XQLIRUPH���FKRFD�WDQJHQFLDOPHQWH� FRQ� XQD� VXSHUILFLH� FXUYD�� OD� FRUULHQWH� GH� DLUH� VXIULUi� XQD�GHIOH[LyQ� R� GHVYLDFLyQ� JUDGXDO�� \� D� OD� VDOLGD� GH� OD� VXSHUILFLH� FXUYD� HO� IOXMR�VHJXLUi�XQD�GLUHFFLyQ�GLIHUHQWH�GH�OD�TXH�WHQtD�DQWHV�GH�HQWUDU�HQ�FRQWDFWR�FRQ�OD�FLWDGD�VXSHUILFLH��)LJXUD������
6L� HQWUH� ODV� FDUDFWHUtVWLFDV� GH� OD� VXSHUILFLH� VH� SXHGHQ� UHVDOWDU� ODV� GH�VXDYHPHQWH� OLVD� \� VX� FXUYDWXUD� QR� PX\� JUDQGH�� HV� SRVLEOH� DGPLWLU�WHyULFDPHQWH� TXH� HO� IOXLGR� GH� DLUH� QR� VXIULUi� GLVPLQXFLyQ� HQ� VX� YHORFLGDG�DEVROXWD�� 3HUR�� SDUD� SURGXFLU� HO� FDPELR� GH� GLUHFFLyQ�� OD� VXSHUILFLH� KDEUi�HMHUFLGR�VREUH�HO� DLUH�XQD�GHWHUPLQDGD� IXHU]D�� \� VL� VH�DSOLFD�HO�DQiOLVLV�GH� OD�WHUFHUD�OH\�GH�1HZWRQ��HO�DLUH�KDEUi�SURGXFLGR�VREUH�OD�VXSHUILFLH�XQD�UHDFFLyQ�LJXDO�\�HQ�VHQWLGR�FRQWUDULR��D�GLFKD�IXHU]D�
$Vt�� VXSyQJDVH� TXH� OD� GLUHFFLyQ� GH� OD� FRUULHQWH� GH� DLUH�� D� OD� VDOLGD� GH� OD�VXSHUILFLH�FXUYD��IRUPD�XQ�iQJXOR���(���FRQ�OD�GLUHFFLyQ�RULJLQDO��PDQWHQLHQGR�OD�PLVPD� YHORFLGDG� DEVROXWD� �� 9� ��� VH� SXHGH� HQWRQFHV� UHSUHVHQWDU� D� HVWDV��YHORFLGDG� SRU� PHGLR� GH� GRV� YHFWRUHV�� �DE�� \� �DG�� �� FRUUHVSRQGLHQWHV� HQ�PDJQLWXG�\�GLUHFFLyQ�D�OD�YHORFLGDG�DQWHV�\�GHVSXpV�GH�SDVDU�SRU�OD�VXSHUILFLH�FXUYD�
'H�DFXHUGR�FRQ� OD�KLSyWHVLV�KHFKD�DQWHULRUPHQWH��DVXPLPRV�TXH� OD�GLUHFFLyQ�GH� �DE�� HV� KRUL]RQWDO�� (YLGHQWHPHQWH�� SDUD� REWHQHU� HO� YHFWRU� �DG�� WHQGUHPRV�TXH� VXPDUOH� DO� YHFWRU� �DE�� HO� YHFWRU� �EG��� 3HUR� SRU� RWUD� SDUWH�� SRGHPRV�FRQVLGHUDU�HO�YHFWRU��EG��FRPR�UHVXOWDQWH�GH�GRV�����YHFWRUHV�FRPSRQHQWHV��HO�



��
YHFWRU��EF���KRUL]RQWDO�\�GH�VHQWLGR�RSXHVWR�D��DE���\�HO�YHFWRU��FG���YHUWLFDO�\�HQ�OD�GLUHFFLyQ�GH��DE��DO�YHFWRU��DG���3RU�FRQVLJXLHQWH�VH�SXHGH�GHFLU�TXH�

�DG� �DF�����FG��DF� 9�
�FRV�(�FG� �9�
�VHQ�(
'H� HVWD�PDQHUD�� HO� HIHFWR� GH� GHIOH[LyQ� KDEUi� VLGR�� GLVPLQXLU� OD� FRPSRQHQWH�KRUL]RQWDO�GH�OD�YHORFLGDG�DVt�

�DE�� �9�DF�� �9�
�FRV�(\�DXPHQWDU�OD�FRPSRQHQWH�YHUWLFDO�GH�OD�YHORFLGDG��
GHVGH��

��KDVWD���FG�� �9�
�VHQ�(
(V�DVt�TXH��VL�FDGD�SDUWtFXOD�GH�DLUH�WDUGD�XQ�WLHPSR�W�HQ�VXIULU� OD�GHIOH[LyQ�DO�SDVDU� SRU� OD� VXSHUILFLH� FXUYD�� GLFKDV� YDULDFLRQHV� GH� YHORFLGDG� SURGXFLUiQ� ODV�DFHOHUDFLRQHV�WDQWR�KRUL]RQWDO��DK��FRPR�YHUWLFDO��DY��

�DK�� ���9�� 9
FRV�(���W�DY�� �9
��VHQ�(��W�
(O� SURGXFWR� GH� OD� PDVD� GH� DLUH� TXH� VXIUH� OD� GHIOH[LyQ� SRU� HVWDV� GRV�DFHOHUDFLRQHV� QRV� RIUHFHUi� �GH� DFXHUGR� FRQ� ODV� OH\HV� GH� 1HZWRQ�� ODV�FRPSRQHQWHV��KRUL]RQWDO�)K \�YHUWLFDO�)Y��GH�OD�IXHU]D�) GH�GHIOH[LyQ��SXGLHQGR�REWHQHUVH�OD�UHDFFLyQ )V�VREUH�OD�VXSHUILFLH�FXUYD��LJXDO�\�GH�VHQWLGR�RSXHVWR�D�)�� �9HPRV�DVt��TXH� OD� UHDFFLyQ�)V WHQGUi�XQD�FRPSRQHQWH�YHUWLFDO�)YV KDFLD�DUULED� �VXVWHQWDFLyQ�� \� RWUD� FRPSRQHQWH� KRUL]RQWDO� )KV HQ� OD� GLUHFFLyQ� GHO�PRYLPLHQWR�GHO�IOXLGR��DUUDVWUH��



��
6LHPSUH�TXH�XQD�FRUULHQWH�GH�DLUH�VXIUH�XQD�GHIOH[LyQ��LQGHSHQGLHQWHPHQWH�GHOD�QDWXUDOH]D�GH�OD�FDXVD�TXH�OD�SURGXFH��VXSHUILFLH�FXUYDGD��DOD�GHO�DHURSODQR��HWF���KD�DFWXDGR�XQD�IXHU]D�H[WHULRU�VREUH�HO�DLUH�SDUD�FDPELDU�OD�GLUHFFLyQ�GHOD�FRUULHQWH�\��FRPR�FRQVHFXHQFLD��VH�SURGXFH�XQD�UHDFFLyQ�GHO�DLUH�LJXDO�\�GH�VHQWLGR�FRQWUDULR�D�GLFKD�IXHU]D��VREUH�HO�REMHWR��FXHUSR�R�VXSHUILFLH��FDXVD�GH�OD�GHIOH[LyQ��$Vt��HVWD�UHDFFLyQ�VH�SRGUi�FRQVLGHUDU�VLHPSUH�LQWHJUDGD�SRU� ODV�GRV�FRPSRQHQWHV��6XVWHQWDFLyQ�\�$UUDVWUH�

����3/$12�,1&/,1$'2�&21�5(63(&72�$/�9,(172�5(/$7,92
6H� KD� YLVWR� TXH� FXDQGR� XQ� SODQR� LQFOLQDGR�� FRQ� VX� ERUGH� GHODQWHUR� PiV�HOHYDGR�TXH�HO� ERUGH�SRVWHULRU�� VH�PXHYH�KRUL]RQWDOPHQWH�� OD�DFFLyQ�GHO� DLUH�SURGXFH� XQD� UHVXOWDQWH� LQFOLQDGD� KDFLD� DWUiV� \� KDFLD� DUULED�� TXH� SRGHPRV�VXSRQHU� LQWHJUDGD�SRU�GRV�FRPSRQHQWHV��XQD�YHUWLFDO�\�KDFLD�DUULED��TXH�VHUi�RSXHVWD�DO�SHVR�TXH�SXGLHUD�JUDYLWDU�VREUH�HO�SODQR��HOHYiQGROH�R�SHUPLWLpQGROH�PDQWHQHUVH� HQ� HO� DLUH� �VXVWHQWDFLyQ��� \� RWUD� KRUL]RQWDO� \� KDFLD� DWUiV� TXH� VH�RSRQGUi�DO�PRYLPLHQWR�GHO�SODQR�RIUHFLHQGR�XQD�UHVLVWHQFLD�DO�DYDQFH�TXH�VHUi�QHFHVDULR� YHQFHU� �DUUDVWUH��� (YLGHQWHPHQWH�� OD� PD\RU� HILFLHQFLD� VH� REWHQGUi�FXDQGR� OD� FRPSRQHQWH� YHUWLFDO� VHD� OR� PD\RU� SRVLEOH�� \� HQ� FDPELR�� OD�FRPSRQHQWH�KRUL]RQWDO�VHD� OR�PiV�SHTXHxR�SRVLEOH��R�HQ� UHDOLGDG��FXDQGR� OD�UHODFLyQ� HQWUH� GLFKDV� FRPSRQHQWHV� �OD� KRUL]RQWDO� \� OD� YHUWLFDO�� OODPDGD�5(1',0,(172� $(52',1$0,&2� �/�'� VHD� Pi[LPD�� (VWH� UHQGLPLHQWR�DHURGLQiPLFR�YDUtD�SDUD�FDGD�iQJXOR�GH�DWDTXH�
6L� DO� SODQR� VH� OH� GD� XQD� FXUYDWXUD�� DXQTXH� VHD� OLJHUD�� OD� VXVWHQWDFLyQ�DXPHQWDUi�FRPR� WDPELpQ� OR�KDUi� OD� UHVLVWHQFLD�DO�DYDQFH��3RU�RWUD�SDUWH�� ODV�VXSHUILFLHV�� SODQDV�R�FXUYDGDV��SUiFWLFDPHQWH�VLQ�HVSHVRU�QR�VRQ�DSURSLDGDV�SDUD� VX� HPSOHR� HQ� DYLDFLyQ� FRPR� HOHPHQWRV� VXVWHQWDGRUHV� \D� TXH� SDUD�LPSHGLU� VX� GHIRUPDFLyQ� VHUtD� QHFHVDULR� XWLOL]DU� GLVSRVLWLYRV� H[WHUQRV� TXH�FRQWULEXLUiQ�FRQVLGHUDEOHPHQWH�DO�LQFUHPHQWR�GH�OD�UHVLVWHQFLD�DO�DYDQFH�



��
6H�HPSOHD�SXHV��XQ�WLSR�GH�HOHPHQWR�VXVWHQWDGRU�TXH��DXQTXH�HQ�DHURQiXWLFD�HV� XVXDO� GHVLJQDUOR� FRPR� SODQRV� R� VXSHUILFLHV� VXVWHQWDGRUDV�� VRQ� UHDOPHQWH�FXHUSRV�FRQ�XQD�VHFFLyQ ORQJLWXGLQDO�PDV�R�PHQRV�FXUYD�OODPDGRV�3(5),/(6�ORV�FXDOHV�UHGXFHQ�HQ�JUDQ�SDUWH�OD�UHVLVWHQFLD�DO�GHVSOD]DPLHQWR�DXPHQWDQGR�HO� UHQGLPLHQWR� DHURGLQiPLFR�� \� TXH� SRU� DVHPHMDUVH� WDQWR� HQ� IRUPD� FRPR� HQ�IXQFLRQDPLHQWR� FRQ� ODV� DODV� GH� ODV� DYHV�� UHFLEHQ� HO� QRPEUH� GH� �DODV� GH�XQ�DYLyQ��
����7(25,$�'(�/$�6867(17$&,21�(1�(/�$/$
/D� VXVWHQWDFLyQ� HQ� ODV� DODV� VH� GHEH� EiVLFDPHQWH� D� OD� VXSHUSRVLFLyQ� GH� GRV�IOXMRV�� XQR�XQLIRUPH� \� UHFWLOtQHR��RWUR�� FLUFXODWRULR��7DQWR� OD� IRUPD�JHRPpWULFD��FRPR� OD� LQFOLQDFLyQ� GHO� SHUILO� DODU� FRQ� UHVSHFWR� D� OD� GLUHFFLyQ� GHO� IOXLGR�HQ�HO�FXDO�VH�GHVSOD]D��DLUH���WHQGUiQ�XQD�LQIOXHQFLD�GLUHFWD�\�GH�JUDQ�LPSRUWDQFLD�HQ�OD�GLVWULEXFLyQ�GH�ODV�SUHVLRQHV�TXH�RULJLQDQ�OD�IXHU]D�GH�VXVWHQWDFLyQ��/��HQ�ODV�DHURQDYHV�
(Q�XQ�DOD�FRQ�SHUILO�DHURGLQiPLFR��DO�PRYHUVH�KRUL]RQWDOPHQWH�HQ�HO�DLUH��FRQ�XQ� FLHUWR� iQJXOR� GH� DWDTXH�SRVLWLYR�� HVWD� WLHQGH�D� GHMDU� XQ� �YDFtR��GHWUiV�GH�HOOD��DO�PLVPR�WLHPSR�TXH�SURGXFH�XQD�FRPSUHVLyQ�VREUH�HO�DLUH�TXH�HQFXHQWUD�HQ�VX�FDPLQR�
&RPR�FRQVHFXHQFLD�VH�RULJLQD�XQD�GLVWULEXFLyQ�GH�SUHVLRQHV��GH�PDQHUD�TXH�HO�H[WUDGRV HVWDUi�VRPHWLGR�D�XQD�SUHVLyQ�PHQRU�UHVSHFWR�D�OD�TXH�SXGLHUD�WHQHU�HO� LQWUDGRV��(O� IOXMR�GH�DLUH�TXH� WUDQVLWD�SRU�HQFLPD�GHO�SODQR�DODU�HV�DWUDtGR�KDFLD� OD�]RQD�VRPHWLGD�D� OD�PHQRU�SUHVLyQ��FRQ� OR�TXH�DXPHQWD�VX�YHORFLGDG�UHODWLYD�� PLHQWUDV� TXH� HO� DLUH� TXH� SDVD� SRU� GHEDMR� GHO� DOD� HV� IUHQDGR� \��HQFDPLQDGR�� KDFLD� DEDMR�� UD]yQ� SRU� OD� TXH� HVWD� GLIHUHQFLD� GH� YHORFLGDGHV�SXHGH�VHU�UHSUHVHQWDGD�PHGLDQWH�XQ�WRUEHOOLQR�GH�HMH�KRUL]RQWDO�\�SDUDOHOR�D�OD�HQYHUJDGXUD�
(V�DVt�TXH��VL�VH�SURGXFH�VXVWHQWDFLyQ��HV�GHELGR�D�OD�FUHDFLyQ�GH�XQD�SUHVLyQ�VREUH� HO� H[WUDGRV PXFKR� PHQRU� GH� OD� TXH� H[LVWLUi� HQ� HO� LQWUDGRV�� $O�
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SUHVHQWDUVH�HVWD�GLIHUHQFLD�GH�SUHVLRQHV�SDUWLFXODUPHQWH��HQ�ODV�SXQWDV�GH�ODV�DODV�VH�FUHDQ�XQDV�FRUULHQWHV�WUDQVYHUVDOHV�GH�DLUH��VREUH�WRGD�OD�ORQJLWXG�GHO�DOD��HQYHUJDGXUD��GHVGH�DEDMR�KDFLD�DUULED��)LJXUD�������

)LJXUD�������'LVWULEXFLyQ�GH�SUHVLRQHV�VREUH�HO�DOD�
&RPR�UHVXOWDGR�GHO�IHQyPHQR�DQWHULRU�VH�SUHVHQWD�HQWRQFHV�XQD�VXSHUSRVLFLyQ�GH�XQD�FRUULHQWH�WUDQVYHUVDO�FRQ�OD�ORQJLWXG�
3RU� RWUD� SDUWH�� HQ� HO� SODQR� LQFOLQDGR�� FXDQGR� OD� LQFLGHQFLD� WHQGtD� D� FHUR�� OD�VXVWHQWDFLyQ�GLVPLQXtD�KDVWD�DQXODUVH��SRU�QR�H[LVWLU� IOXMR�FLUFXODWRULR��FXDQGR�HO�SODQR�VH�HQFRQWUDED�HQ�OD�GLUHFFLyQ�GHO�YLHQWR�UHODWLYR��3DVDGD�HVWD�SRVLFLyQ��HO� YLHQWR� DWDFDED� DO� SODQR� SRU� OD� FDUD� RSXHVWD�� OD� FLUFXODFLyQ� HUD� GH� VHQWLGR�FRQWUDULR� \� VH� SURGXFtD� XQD� DFFLyQ� GHO� YLHQWR� VREUH� HO� SODQR� FRQ� XQD�FRPSRQHQWH�KDFLD�DEDMR��TXH�SRGHPRV�GHILQLU�FRPR�VXVWHQWDFLyQ�QHJDWLYD�
$QiORJDPHQWH�VXFHGH�FRQ�ODV�DODV��6L�VH�DVXPH�TXH�HQ�XQ�SODQR�DODU�WRGRV�ORV�SHUILOHV� WLHQHQ� VXV� FXHUGDV� SDUDOHODV�� SDUD� XQD� GHWHUPLQDGD� LQFLGHQFLD� GH�GLFKRV�SHUILOHV�OD�VXVWHQWDFLyQ�VH�DQXOD��3DUD�HVWH�YDORU�GH�LQFLGHQFLD��OD�OtQHD�UHFWD�TXH�DWUDYHVDQGR�GHVGH�HO�ERUGH�GH�IXJD��HQ�FDGD�SHUILO��VH�HQFXHQWUD�HQ�OD�PLVPD�GLUHFFLyQ�GHO�YLHQWR�UHODWLYR��VH�OODPDUi�FXHUGD�GH�VXVWHQWDFLyQ�QXOD��/yJLFDPHQWH�� UHVSHFWR� GH� HVWD� FXHUGD� HO� iQJXOR� GH� DWDTXH� � WHQGUi� XQ� YDORU�FHUR FXDQGR�OD�VXVWHQWDFLyQ�VHD�QXOD�



��
9HPRV� SXHV�� TXH� HQ� WRGRV� ORV� FDVRV� �VDOYR� SDUD� HO� iQJXOR� GH� DWDTXH� GH�VXVWHQWDFLyQ� QXOD�� VH� IRUPDUDQ� DOUHGHGRU� GHO� DOD� HQ�PRYLPLHQWR� UHODWLYR� FRQ�UHVSHFWR�DO�DLUH��XQ�WRUEHOOLQR�WUDQVYHUVDO�TXH�FRPSXHVWR�FRQ�HO�IOXMR�XQLIRUPH�\�UHFWLOtQHR�GHO�YLHQWR��SURGXFH�XQD�VXVWHQWDFLyQ�SRVLWLYD�R�QHJDWLYD�FRQ�UHODFLyQ�DO�iQJXOR�GH�DWDTXH�GH�VXVWHQWDFLyQ�QXOD��SDUWLHQGR�GHO�iQJXOR�GH�DWDTXH�GH�VXVWHQWDFLyQ�QXOD��VH�GHQRPLQDQ�LQFLGHQFLDV�SRVLWLYDV D�DTXHOODV�VLWXDFLRQHV�HQ� ODV�TXH�HO�ERUGH�GH�DWDTXH� WLHQGH�D� OHYDQWDUVH�FRQ�UHVSHFWR�GHO�ERUGH�GHIXJD��H�LQFLGHQFLDV�QHJDWLYDV ODV�TXH�WLHQGHQ�D�KDFHUOR�GHVFHQGHU��
�������$/$6�'(�(19(5*$'85$�),1,7$
/D�WHRUtD�GHO�DOD�GH�HQYHUJDGXUD�ILQLWD�VH�GHEH�IXQGDPHQWDOPHQWH�D�3UDQGOW��(O�HQFRQWUy�OD�UHODFLyQ�H[LVWHQWH�HQWUH�OD�FLUFXODFLyQ�GHO�WRUEHOOLQR�WUDQVYHUVDO�\�OD�YHORFLGDG� GHVFHQGHQWH� R� GH� GHIOH[LyQ� VXIULGD� SRU� OD� FRUULHQWH� GH� DLUH� DO�HQFRQWUDUVH�FRQ�XQ�SODQR�DODU�GH�HQYHUJDGXUD�ILQLWD��
7DPELpQ�KDOOy�TXH� OD�PLWDG�GH� OD�YHORFLGDG�GH�GHIOH[LyQ�ILQDO�VH�DGTXLHUH�SRU�GHODQWH� GHO� FHQWUR� GH� SUHVLyQ� GHO� DOD�� SRU� OR� TXH� pVWD� VH� HQFXHQWUD�SUiFWLFDPHQWH�FRQ�XQD�FRUULHQWH�GH�DLUH�LQFOLQDGD�3UDQGOW� UHDOL]y� XQ� GHVFXEULPLHQWR� IXQGDPHQWDO�� ([SHULPHQWDQGR� FRQ� DODV� GHO�PLVPR� FRHILFLHQWH�GH�VXVWHQWDFLyQ�\�GH� LJXDO� VXSHUILFLH�� YLR� TXH� OD�GLIHUHQFLD�HQWUH�HO�FRHILFLHQWH GH�UHVLVWHQFLD�WHyULFR�\�HO�REWHQLGR�HQ�ODV�H[SHULHQFLDV�HUD�VLHPSUH�OD�PLVPD�SDUD�FDGD�DODUJDPLHQWR�
(V�GHFLU��TXH�OD�UHVLVWHQFLD�HVWi�FRPSXHVWD�GH�GRV�SDUWHV��XQD�FRQVWDQWH�SDUD�FDGD�SHUILO�OODPDGD�UHVLVWHQFLD�GHO�SHUILO��\�RWUD�TXH�GHSHQGH�GHO�DODUJDPLHQWR�GHQRPLQDGD�UHVLVWHQFLD�LQGXFLGD��
$KRUD�ELHQ��HO��IOXMR�GH�DLUH��SRU�GHODQWH�GHO�ERUGH�GH�DWDTXH GHO�DOD��WLHQH�XQD�YHORFLGDG�DVFHQGHQWH��GHELGD�DO�WRUEHOOLQR�FHQWUDO�R�WUDQVYHUVDO�GHO�DOD��PDV�R�PHQRV�GLVPLQXLGD�D�FDXVD�GHO�HIHFWR�GH� ORV� WRUEHOOLQRV�PDUJLQDOHV��\D�TXH� OD�YHORFLGDG� WDQJHQFLDO� GH� HVWRV�� HQWUH� ORV� PiUJHQHV� ODWHUDOHV� GHO� DOD�� HV�GHVFHQGHQWH��HQ�FDPELR��SRU�GHWUiV�GHO�ERUGH�GH�IXJD OD�YHORFLGDG�WDQJHQFLDO�



��
GHVFHQGHQWH� GH� ORV� WRUEHOOLQRV� PDUJLQDOHV� VH� VXPD� FRQ� OD� YHORFLGDG�GHVFHQGHQWH�WDPELpQ��GHO�WRUEHOOLQR�FHQWUDO�R�WUDQVYHUVDO�GHO�DOD�
(O�IOXMR�GH�DLUH�TXH�FLUFXOD�D�XQD�FLHUWD�GLVWDQFLD�SRU�GHODQWH�GHO�DOD�QR�UHVXOWD�DIHFWDGD� SRU� QLQJXQD� FRPSRQHQWH� YHUWLFDO�� QR� REVWDQWH�� GHWUiV� GHO� DOD� OD�FRUULHQWH�WHQGUi�XQD�FLHUWD�GHIOH[LyQ�KDFLD�DEDMR�
6H�HQWLHQGH�TXH�FXDQGR�ODV�DODV�VH�GHVSOD]DQ�D�WUDYpV�GHO�DLUH��OH�LPSULPHQ�D�HVWH� XQD� YHORFLGDG�GHVFHQGHQWH� GDQGR� OXJDU� D� OD� FUHDFLyQ�GH�XQD� IXHU]D�HQ�GLUHFFLyQ� KDFLD� DUULED�� FRPR� UHVXOWD�� \� FX\R� YDORU� VH� SRGUtD� GHVFULELU� GH� OD�VLJXLHQWH�PDQHUD�

) P�GY�GW
'RQGH��)�HV�OD�IXHU]D�KDFLD�DEDMR�P��HV�OD�PDVD�GH�DLUH�GHIOHFWDGD�SRU�ODV�DODV�GY�GW��DFHOHUDFLyQ
&RQRFLHQGR�OD�YHORFLGDG�LQGXFLGD��GLULJLGD�KDFLD�DEDMR�\�SRU�OR�WDQWR�QHJDWLYD���HQ�HO�FHQWUR�DHURGLQiPLFR��VH�GD�OXJDU�D�TXH�HO�iQJXOR�GH�DWDTXH�GHO�SHUILO�GHO�DOD�VH�UHGX]FD�HQ�FRPSDUDFLyQ�DO�iQJXOR�GH�DWDTXH�GHO�DOD�UHIHUHQFLDGR�D�9�
$�HVWD�YDULDFLyQ�H[SHULPHQWDGD�SDUD�HO�iQJXOR�GH�DWDTXH�VH�OH�KD�GHQRPLQDGD�iQJXOR�GH�DWDTXH�LQGXFLGR��\�VH�YD�D�UHSUHVHQWDU�PHGLDQWH�OD�)LJXUD�����



��

)LJXUD������$QJXOR�GH�DWDTXH�LQGXFLGR��9U�HV�OD�YHORFLGDG�UHVXOWDQWH�
$Vt��VL�VH�WXYLHVH�OD�RSRUWXQLGDG�GH�VLWXDUVH�HQ�HO�DOD��VH�REVHUYDUtD�TXH�HO�IOXMR�GH� DLUH� TXH� UHFLEH� HO� SHUILO� QR� YHQGUtD� HQ� OD� GLUHFFLyQ� GH� OD� YHORFLGDG� 9��FRUULHQWH� GH� DLUH��� VLQR� HQ� OD� GLUHFFLyQ� GH� OD� YHORFLGDG� 9U�� UHVXOWDQWH� GH� OD�YHORFLGDG�9�\�GH�OD�YHORFLGDG�LQGXFLGD�Z��FRQIRUPDQGR�OD�FXHUGD�GHO�DOD�FRQ�OD�GLUHFFLyQ�GHO�YLHQWR�UHODWLYR�HO�iQJXOR�GH�DWDTXH��HQ�OXJDU�GHO�iQJXOR�GH�DWDTXH�DOID��FRUUHVSRQGLHQWH�D�OD�YHORFLGDG�9�

DDR  �DD � DDL
3RGHPRV�HQWRQFHV��OODPDU�iQJXOR�GH�DWDTXH�HIHFWLYR�R�UHDO�GH�DWDTXH�DO�YDORU���DDR�
&RPR� FRQVHFXHQFLD� GH� OR� DQWHULRU�� VH� JHQHUD� XQD� IXHU]D� UHVXOWDQWH� VREUH� HO�SHUILO��OD�FXDO�HV�SHUSHQGLFXODU�D�OD�GLUHFFLyQ�GH�OD�YHORFLGDG�UHVXOWDQWH�9U�
6L� VH� GHVDUUROOD� XQD� GHVFRPSRVLFLyQ� YHFWRULDO� GH� OD� IXHU]D� VREUH� HO� SHUILO��)LJXUD�������VH�REVHUYD�TXH�HO�YDORU�GH� OD�FRPSRQHQWH�GH�OD�VXVWHQWDFLyQ��/��HV�PHQRU�UHVSHFWR�DO�GH�OD�IXHU]D�UHVXOWDQWH�VREUH�HO�SHUILO��DGHPiV�HVWDV�GRV��FRPSRQHQWHV� IRUPD�XQ�iQJXOR�� /D�RWUD�FRPSRQHQWH�HQ� OD�GLUHFFLyQ�GHO�YXHOR�VHUi�XQD�IXHU]D�GH�UHVLVWHQFLD��'L��DO�DYDQFH�D�OD�FXDO�OODPDUHPRV�UHVLVWHQFLD�LQGXFLGD�



��

)LJXUD������'HGXFFLyQ�YHFWRULDO�SDUD�OD�UHVLVWHQFLD�LQGXFLGD�
'H�OD�)LJXUD������SRGHPRV�GHGXFLU�OR�VLJXLHQWH�

'L� �/ VHQ LD
&RPR� ORV� YDORUHV� GH� LD VRQ� JHQHUDOPHQWH� SHTXHxRV�� HQWRQFHV� SRGHPRV�KDFHU�OD�VLJXLHQWH�DSUR[LPDFLyQ�

VHQ��� LD  �� LD
/OHJDQGR�DO�VLJXLHQWH�UHVXOWDGR�

'L �/� LD
(Q� GRQGH� HO� iQJXOR� GH� DWDTXH� LQGXFLGR� SRGUtDPRV� KDFHUOR� HTXLYDOHQWH� D� OD�VLJXLHQWH�H[SUHVLyQ�



��

$5&OL SD  
3RU�OR�TXH�OD�UHVLVWHQFLD�LQGXFLGD�WRPDUtD�HO�VLJXLHQWH�YDORU�

$5&O/'L S 

����/$6��$/$6��6X�'LVHxR�H�,QIOXHQFLD�HQ�HO�'HVHPSHxR�GH�ODV�$HURQDYHV
6H�DQDOL]DUi�EUHYHPHQWH�FyPR�LQIOX\HQ�ODV�DODV�\�VX�IRUPD�JHRPpWULFD�HQ�ODV�FDUDFWHUtVWLFDV�GHO�SHUILO�\�HQ�HO�UHQGLPLHQWR�GH�ODV�DHURQDYHV�
(Q�VX�IRUPD�PiV�EiVLFD��VH�SXHGH�GHVFULELU�ODV�DODV�FRPR�DTXHOODV�VXSHUILFLHV�FRQ�FDUDFWHUtVWLFDV�JHRPpWULFDV�PX\�ELHQ�GHILQLGDV� �IRUPD��HVSHVRU�� ORQJLWXG��HWF���TXH�DO�GHVSOD]DUVH�HQ�HO�DLUH�SHUPLWHQ�REWHQHU� OD�\D�FRQRFLGD�IXHU]D�GH�VXVWHQWDFLyQ��/�
'HVGH� TXH� VH� GLR� LQLFLR� DO� GHVDUUROOR� GH� ODV� SULPHUDV� DHURQDYHV� ORV� GLVHxRV�HVWUXFWXUDOHV�GH�ODV�DODV�VH�FRPSXVLHURQ�GH�VHFFLRQHV�SHUILODGDV��FRORFDGDV�HQ�SDUDOHOR�XQDV�FRQ�UHVSHFWR�D�RWUDV��VXMHWDV�PHGLDQWH�EDVWLGRUHV�GH�PDGHUD�\�UHFXELHUWDV�FRQ�WHOD�
6L�VH�GHVHD�FDULFDWXUL]DU�XQ�SRFR�HO�GLOHPD�DFWXDO�HQ�HO�GLVHxR�GH�DHURQDYHV��HQ�HO� FXDO� VH�GHVHD�KDOODU� XQ�SXQWR� LQWHUPHGLR�HQ� OR�TXH�VH�SRGUtD� OODPDU�HO�DYLyQ� LGHDO GHVGH� OD� ySWLFD� GH� ORV� GLYHUVRV� HVSHFLDOLVWDV�� VH� GLUtD� TXH�� HO�LQJHQLHUR�D�FDUJR�GHO�GLVHxR�DHURGLQiPLFR�FRQFHELUi�XQ�YHKtFXOR�FRQ DODV�WDQ�GHOJDGDV�FRPR�ODV�KRMDV�GH�XQ�OLEUR��LQWHQWDQGR�HYLWDU�FXDOTXLHU�DXPHQWR�HQ�OD�UHVLVWHQFLD��TXLHQ�WLHQH�D�VX�FDUJR�HO�GLVHxR�GHO�VLVWHPD�GH�SURSXOVLyQ�FDVL�TXH��LQYDGLUtD�WRGR�HO�HVSDFLR�GLVSRQLEOH��SXHV�SDUD�HO�OR�PDV�LPSRUWDQWH�VHUtD�GRWDU�DO�DHURYHKtFXOR�GH�XQ�HQRUPH�\�SRWHQWH�PRWRU��(O�HVSHFLDOLVWD�HQ�HVWUXFWXUDV��VLPSOHPHQWH� FLPHQWDUD� VX� FUHDFLyQ� HQ� XQ� SDU� GH� YLJDV� FRQ� IRUPD� GH� ,�
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FUX]iQGRODV�HQWUH�VL��\�OR�EDVWDQWH�UHVLVWHQWHV���/R�DQWHULRU�OR�PHQFLRQDPRV�\D�TXH� WDQWR� OD� DHURGLQiPLFD�� ODV� HVWUXFWXUDV�� OD� SURSXOVLyQ�� ORV� VLVWHPDV� GH�FRQWURO��HWF����VRQ�WySLFRV�GH�YLWDO�LPSRUWDQFLD�HQ�HO�GLVHxR�GH�ORV�DYLRQHV�
$FWXDOPHQWH�� FRQ� OD� LQFXUVLyQ� HQ� HO� PHUFDGR� DHURHVSDFLDO� GH� ORV� PRGHUQRV�VLVWHPDV� GH� SURSXOVLyQ�� VH� KD� DELHUWR� HO� FDPLQR� SDUD� HO� GHVDUUROOR� GH�DHURQDYHV� PDV� YHORFHV� \� GH� DOWR� GHVHPSHxR�� OR� TXH� KD� H[LJLGR� XQD� DUGXR�WUDEDMR� HQ� ORV� SURFHVRV� GH� GLVHxR�� SUHGRPLQDQGR� FRPR� IDFWRU� FUXFLDO� ODV�FDUDFWHUtVWLFDV�DHURGLQiPLFDV�GH�ODV�DODV��VX�FRQILJXUDFLyQ�\�VX�HVWUXFWXUD�
$KRUD�ELHQ��FRPR�XQD�FRQVHFXHQFLD�GLUHFWD�GH�OD�JUDQ�SRWHQFLD�JHQHUDGD�SRU�OD� SURSXOVLyQ� HQ� ODV� DHURQDYHV�� REVHUYDUHPRV� TXH� KD� GH� LQFUHPHQWDUVH� OD�YHORFLGDG��OR�TXH�FRQOOHYDUi��D�TXH�HO�DSDUDWR�UHTXLHUD�GH�PD\RUHV�QLYHOHV�HQ�VX�YHORFLGDG�DO�PRPHQWR�GHO�GHVSHJXH�\�GHO�DWHUUL]DMH�
(V DVt� TXH�� SDUD� ORJUDU� PDQHMDU� WRGRV� HVWRV� DFRQGLFLRQDPLHQWRV�� FXDQGR�GLVHxHPRV� ODV� DODV�� VH� GHEH� WHQHU� PX\� HQ� FXHQWD� ODV� QHFHVLGDGHV� GH�VXVWHQWDFLyQ�HQ�ODV�GLIHUHQWHV�HWDSDV�GHO�YXHOR��GHVSHJXH��FUXFHUR��DWHUUL]DMH���3DUD� HOOR�� FRPR� VH� YHUi� PDV� DGHODQWH�� OD� FRQILJXUDFLyQ� GHO� DOD� IDFLOLWDUi� OD�PRGLILFDFLyQ� GH� VX� iUHD� GH� VXVWHQWDFLyQ� PHGLDQWH� OD� XWLOL]DFLyQ� GH� DOHWDV�PyYLOHV�ORFDOL]DGDV�D�QLYHO�GHO�ERUGH�GH�IXJD�\�GHO�ERUGH�GH�DWDTXH�GH�ODV�DODV��OODPDGDV� GLVSRVLWLYRV� KLSHUVXVWHQWDGRUHV�� (VWRV� GLVSRVLWLYRV� PDV�FRP~QPHQWH� FRQRFLGRV� FRQ� HO� QRPEUH� GH� )/$36�� � VRQ� ORV� TXH� SHUPLWLUiQ�ORJUDU� OD� VXVWHQWDFLyQ�VXSOHPHQWDULD��&XDQGR�HVWiQ� IXHUD� �GHVSOD]DGRV�KDFLD�DEDMR� FRQ� UHODFLyQ� DO� UHVWR� GHO� DOD��� HVWDV� DOHWDV� DXPHQWDQ� OD� VXSHUILFLH� \�PHMRUDQ� OD�FXUYD�GHO�SHUILO�DODU� SURSRUFLRQDQGR�DO�DYLyQ�XQD�PD\RU� IXHU]D�GH�VXVWHQWDFLyQ�D�YHORFLGDGHV�EDMDV�
'H�LJXDO� IRUPD��XQD�YH]�HQ�YXHOR�\�DOFDQ]DGR�XQ�FLHUWR�QLYHO�GH�YHORFLGDG��VH�SURFHGHUi� D� UHFRJHU� ORV� IODSV� FRQ� OR� TXH� VH� GLVPLQXLUi� HO� iUHD� HIHFWLYD� GH�VXVWHQWDFLyQ� \� VH�PRGLILFDUiQ� QXHYDPHQWH� � ODV� FDUDFWHUtVWLFDV� GHO� SHUILO� DODU��UHGXFLHQGR�GH�HVWD�PDQHUD�OD�UHVLVWHQFLD�DO�DYDQFH��
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&RQ�HO� SURSyVLWR�GH�PDQWHQHU�XQ�FXUVR SUHGHWHUPLQDGR��HO�DYLyQ�GHEHUi�VHU�JXLDGR�� 3DUD� HOOR�� HO� SLORWR� \�R� HO� VLVWHPD� GH� QDYHJDFLyQ� \� FRQWURO� GH� YXHOR�GLULJLUiQ� HO� DYLyQ� LQFOLQDQGR� KDFLD� DUULED�� KDFLD� DEDMR�� GH� ODGR�� R� ELHQ��GHVYLiQGROR� KDFLD� OD� GHUHFKD� R� OD� L]TXLHUGD�� SDUD� OR� FXDO� VH� XWLOL]DQ� RWURV�GLVSRVLWLYRV�PyYLOHV��DOHWDV��OODPDGR�VXSHUILFLHV�GH�FRQWURO�
'LFKDV� VXSHUILFLHV� RSHUDQ� YDOLpQGRVH� � GHO� FKRUUR� GH� DLUH� TXH� SDVD� VREUH� HO�DYLyQ��1RUPDOPHQWH�HVWiQ�GLVSXHVWDV�HQ�OD�PLVPD�GLUHFFLyQ�TXH�OD�FRUULHQWH�GH�DLUH�� SHUR� DO� PRYHUODV� GHVYtDQ� HO� IOXMR� TXH� SDVD� VREUH� HOODV�� *HQHUDOPHQWH�HQFRQWUDPRV� HVWRV� GLVSRVLWLYRV� HQ� ORV� H[WUHPRV� GH� ODV� DODV�� \� UHFLEHQ� HO�QRPEUH�GH�$OHURQHV�
/RV� DOHURQHV� RSHUDQ� �VREUH� OD� LQFOLQDFLyQ� ODWHUDO�� PHGLDQWH� HO� PRYLPLHQWR�GLIHUHQFLDO�GH�VXV�DOHWDV��(Q�HVWH�VHQWLGR��FXDQGR�XQR�GH�HOORV�VH�PXHYH�KDFLD�DUULED�� HO� GH� OD� RWUD� DOD� VH� PXHYH� KDFLD� DEDMR�� JHQHUDQGR� XQD� IXHU]D�GHVFHQGHQWH� VREUH� XQR� GH� ORV� VHPLSODQRV� DODUHV� �HO� GHO� DOHUyQ�TXH� VXEH��� \�DQiORJDPHQWH�� KDFLHQGR� TXH� OD� RWUD� VHPLDOD� VXED� �OD� GHO� DOHUyQ� TXH� EDMD���LQLFLDQGR�GH�HVWD�IRUPD�HO�JLUR�GH�OD�DHURQDYH�
3RU� RWUR� ODGR�� QR� SRGUHPRV� GHMDU� GH� PHQFLRQDU� RWUDV� VXSHUILFLHV� PyYLOHV�GLVSXHVWDV� VREUH� OD� JUDQ� PD\RUtD� GH� ODV� DODV�� ORV� IUHQRV� DHURGLQiPLFRV��(VWRV�VH�HQFXHQWUDQ�ORFDOL]DGRV�HQ�OD�FDUD�VXSHULRU�GH�ODV�DODV��H[WUDGRV��\�VH�XWLOL]DQ�FRQ�HO�REMHWLYR�GH�FUHDU�RSRVLFLyQ�DO�IOXMR�GH�DLUH��FUHDQGR�UHVLVWHQFLD�DO�DYDQFH�\�SRU�FRQVLJXLHQWH�SHUPLWLHQGR�GLVPLQXLU�HQ�IRUPD�HILFLHQWH�OD�YHORFLGDG�GHO�DYLyQ�
([LVWHQ� YDULDGDV� IRUPDV� SUHVHQWHV� HQ� ODV� DHURQDYHV� DFWXDOHV�� DVt�� SRGHPRV�HQFRQWUDU� DODV� FRQ� IRUPDV� UHFWDQJXODUHV�� HOtSWLFDV�� 7UDSH]RLGHV�� FRQ� IOHFKD�SRVLWLYD��IOHFKD�LQYHUWLGD��DODV�GHOWD��HQ�GREOH�GHOWD��HWF�
3DUD� FDGD� HVWLOR� GH� FRQILJXUDFLyQ� DHURGLQiPLFD� H[LVWHQ� XQD� FLHUWD� FDQWLGDG�SDUWLFXODU� GH� YHQWDMDV� H� LQFRQYHQLHQWHV� LQKHUHQWHV� D� VX� UHQGLPLHQWR� \�GHVHPSHxR� UHVSHFWLYDPHQWH�� 3RU� HMHPSOR�� HQWUH� ODV� SODQWDV� DODUHV� PDV�FRPXQHV�VH�HQFXHQWUDQ�ODV�UHFWDQJXODUHV�PX\�XWLOL]DGDV�HQ�DHURQDYHV�SDUD�OD�
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HQVHxDQ]D� GH� YXHOR� D� IXWXURV� SLORWRV�� ODV� DODV� HQ� IOHFKD� VHUiQ� PX\�FRP~QPHQWH� HQFRQWUDGDV� HQ� DYLRQHV� GH� WUDQVSRUWH� GH� SDVDMHURV� \� FDUJD� HQ�UHJtPHQHV�GH�YXHOR�WUDQVyQLFR��\�SODQWDV�FRPR�ODV�GHOWD�VH�KDQ�GHVWLQDGR�SDUD�VX�XVR�HQ�QDYHV�FDSDFHV�GH�UHEDVDU�OD�EDUUHUD�GHO�VRQLGR��FRPR�ORV�PLOLWDUHV��

���� /$6� $/$6�� 7HUPLQRORJtD�� 7LSRV� \� 9DULDFLRQHV� HQ� HO� 'LVHxR�$HURGLQiPLFR
&RPR� \D� VH� KD� YLVWR�� ODV� DODV�� VXSHUILFLHV� SURGXFWRUDV� GH� VXVWHQWDFLyQ� RSODQRV�� VRQ� HOHPHQWRV� GH� IRUPD� DGHFXDGD�� GHVWLQDGRV� D� SURGXFLU� OD�VXVWHQWDFLyQ� DHURGLQiPLFD� GH� XQ� DYLyQ� JUDFLDV� D� VX�PRYLPLHQWR� UHVSHFWR� DO�DLUH��
'HELGR� D� TXH� HVWRV� HOHPHQWRV� VRQ� FXHUSRV�� VH� REVHUYDUi�� HYLGHQWHPHQWH��DOJXQDV� FDUDFWHUtVWLFDV� SURSLDV� GH� HOORV�� � FRPR� VRQ�� � VX� DOWXUD�� ORQJLWXG��HVSHVRU��\�VL� ORV�YHPRV�FRPR�SODQRV��VXSHUILFLHV�VXVWHQWDGRUDV���HV�GHELGR�D�TXH� VXV� GLPHQVLRQHV� ItVLFDV� HQ� ORQJLWXG� � \� HVSHVRU� DYHQWDMDQ� HQ� JUDQ�SRUFHQWDMH�VX�GLPHQVLyQ�UHVSHFWR�GH�VX�DOWXUD�
6H�SXHGH�GHILQLU�DO FRQMXQWR�GH�VXSHUILFLHV�DHURGLQiPLFDV�GH�XQ�DYLyQ��FDSDFHV�GH�RULJLQDU�OD�IXHU]D�GH�VXVWHQWDFLyQ��FRPR�FpOXOD�VXVWHQWDGRUD�
3HUR� DQWHV� GH� UHIHULUVH� VREUH� ORV� GLIHUHQWHV� WLSRV� GH� SODQWDV� DODUHV�� VHUi�LPSRUWDQWH�TXH� IDPLOLDUL]DUVH�FRQ� OD� WHUPLQRORJtD�EiVLFD�HQ� OR�TXH�HO� WHPD�GH�ODV�DODV�VH�UHILHUH��$�PDQHUD�GH�DSR\R��HQ�OD�)LJXUD����$��\�OD�)LJXUD�����%��HV�SRVLEOH�ORFDOL]DU�WDQWR�HQ�HO�SHUILO�FRPR�HQ�HO�DOD�ODV�SDUWHV�HQ�PHQFLyQ�
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),*85$�����%���$VSHFWR�JUiILFR�GH�OD�WHUPLQRORJtD GHO�DOD�
������/26�3(5),/(6
6H�GHQRPLQD�SHUILO� DODU�D�DTXHOOD�VHFFLyQ�YHUWLFDO�TXH�FRQIRUPD�HO�DOD�\�FX\D�RULHQWDFLyQ�HV�OD�PLVPD��D�OD�GLUHFFLyQ�GHO��PRYLPLHQWR�GHO�DYLyQ�
������(/�%25'(�'(�$7$48(�
(V�HO�SXQWR�GH�FRQWDFWR� LQLFLDO�GRQGH� WRGRV� ORV�SHUILOHV�TXH�FRQVWLWX\HQ�HO�DOD�³FKRFDQ´�FRQ�OD�FRUULHQWH�GH�DLUH�R�WDPELpQ�OODPDGD��YLHQWR�UHODWLYR��6H�SXHGH�HQWRQFHV�GHFLU�TXH�HO�ERUGH�GH�DWDTXH�HV�OD�OtQHD�R�SDUWH�GHODQWHUD�GH�XQ�DOD�
������(/�%25'(�'(�)8*$
7DPELpQ�FRQRFLGR�FRQ�HO�QRPEUH�GH�ERUGH�GH�VDOLGD�GHO�DOD��FRQVWLWX\H�WRGD�OD�VHFFLyQ�SRVWHULRU�GH�OD�PLVPD��R�VHD���HO�GH�FRQMXQWR�GH�SXQWRV�D�OR�ODUJR�GH�ORV�FXDOHV��HO��YLHQWR�UHODWLYR�VH�HPSLH]D�D�DOHMDU�GHO�DOD�
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������/$�&8(5'$
6H�FRQRFH�FRPR�FXHUGD�D�OD�GLVWDQFLD�HQWUH�HO�ERUGH�GH�DWDTXH�\�HO�ERUGH�GH�IXJD�� � (V� SRVLEOH� FRQVLGHUDU� HVWD� PHGLGD� FRPR� XQD� UHIHUHQFLD� SHUPLWLHQGR�FRQRFHU�� GH� DFXHUGR� � D� VX� LQFOLQDFLyQ�� � OD� LQFLGHQFLD� R� iQJXOR� GH� DWDTXH�GHO�SHUILO�\�SRU�FRQVLJXLHQWH�GHO�DOD�
������(/�(;75$'26�<�(/�,175$'26
(O�H[WUDGRV�HV� OD� �VXSHUILFLH�TXH�FXEUH�HO�FRQWRUQR�VXSHULRU�DODU�\�TXH�XQH�HO�ERUGH�GH�DWDTXH�FRQ�HO�ERUGH�GH�IXJD��$QiORJDPHQWH��HO� LQWUDGRV�VH�UHILHUH�D�WRGD��OD�SDUWH�LQIHULRU�GHO�DOD�OD�FXDO�WDPELpQ��XQH�GLFKRV�ERUGHV�
1RUPDOPHQWH� HO� H[WUDGRV� PXHVWUD� XQD� FRQYH[LGDG� EDVWDQWH� PDUFDGD� HQ� VX�SDUWH�GHODQWHUD��(O�LQWUDGRV�SRU�VX�SDUWH��SXHGH�VHU�FRQYH[R�R�SODQR��R�FRQMXJDU�YDULDV� GH� HVWDV� FDUDFWHUtVWLFDV�� � (V� DVt� SXHV�� TXH� HQ� ORV� SHUILOHV� FRQRFLGRV�FRPR�VLPpWULFRV��HO� LQWUDGRV�WLHQH�OD�PLVPD�FXUYDWXUD�FRQ�UHODFLyQ�DO�H[WUDGyV�GLILULHQGR� HQ� TXH� HVWD� VH� HQFXHQWUD� LQYHUWLGD� UHVSHFWR� D� OD� DQWHULRU�� � VLHQGR�VLPpWULFRV��UHVSHFWR�GH�OD�FXHUGD�WDQWR�HO�H[WUDGyV�FRPR�HO�LQWUDGRV��
������683(5),&,(�$/$5
/DV�DODV� WLHQHQ�GLIHUHQWHV� IRUPDV�\�GLPHQVLRQHV�VHJ~Q�VX�DSOLFDFLyQ��(O�iUHD�GH�XQD�VXSHUILFLH�VXVWHQWDGRUD�JHQHUDOPHQWH�HV�FRQRFLGD�FRPR�DTXHOOD�TXH�VH�H[WLHQGH�WUDQVYHUVDOPHQWH��VLQ�LQWHUUXSFLyQ��GH�H[WUHPR�D�H[WUHPR��D�WUDYpV�GHO�IXVHODMH��JyQGRODV�GH�ORV�PRWRUHV��HWF��'H�LJXDO�PDQHUD��ORV�DOHURQHV��IODSV��\�IUHQRV� DHURGLQiPLFRV� HOHPHQWRV� TXH� HVWXGLDUHPRV� � FRQ� PDV� GHWDOOH�SRVWHULRUPHQWH�� VH� FRQVLGHUDUDQ� FRPR� SDUWH� LQWHJUDO� GH� OD� VXSHUILFLH� GHO� DOD��REYLDPHQWH�ILMDGRV�HQ�VX�SRVLFLyQ�QHXWUDO�
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������/$�(19(5*$'85$
/D�HQYHUJDGXUD�HV� OD� ORQJLWXG� WUDQVYHUVDO�Pi[LPD�GH�XQ�SODQR�DODU HQWUH�VXV�H[WUHPRV��GH�XQ�ODGR�DO�RWUR�GHO�DYLyQ�
������(/�$/$5*$0,(172��$�
6H� SXHGH� GHVFULELU� HO� DODUJDPLHQWR� FRPR� OD� UHODFLyQ� H[LVWHQWH� HQWUH� OD�GLPHQVLyQ�GH�OD�HQYHUJDGXUD�DODU�\�OD�FXHUGD�PHGLD��
$� �(QYHUJDGXUD���FXHUGD�PHGLD
�������(/�(675(&+$0,(172��OO�
6H�GHVFULEH�PDWHPiWLFDPHQWH�PHGLDQWH�HO�FRFLHQWH��HQWUH� OD�FXHUGD�GHO�SHUILO�TXH�KDFH�FRQWDFWR�FRQ�HO� IXVHODMH� �&F�� � \� OD�FXHUGD�GHO�SHUILO� GH� OD�SXQWD�GHO�SODQR�DODU��&S��
O  �&F���&S
�������(/�$1*8/2�',('52
(Q� OD� PD\RUtD� GH� ORV� FDVRV�� ODV� DODV� SXHGHQ� SUHVHQWDU� VXV� H[WUHPRV� D� XQDDOWXUD�GLIHUHQWH�UHVSHFWR�GH�OD�XELFDFLyQ�GH�VX�FHQWUR��HV�GHFLU��TXH�ORV�SODQRV�FRQIRUPDGRV�SRU�ODV�FXHUGDV�GH�ORV�SHUILOHV�VXFHVLYRV��HQ�FDGD�VHPLDOD�IRUPDQ�XQ�iQJXOR��&XDQGR�HVWR�VXFHGH�VH�GLFH�TXH�HO�DOD�IRUPD XQ�iQJXOR�GLHGUR�
(O� GLHGUR� IRUPDGR� SXHGH� WHQHU� VX� DULVWD� KDFLD� DEDMR�� HQ� FX\R� FDVR� OR�GHQRPLQDUHPRV� GLHGUR� SRVLWLYR�� R� HQ� FDVR� FRQWUDULR� �KDFLD� DUULED�� DO� TXH�OODPDUHPRV� iQJXOR� GLHGUR� SRVLWLYR�� (Q� OD� PD\RU� SDUWH� GH� ODV� DHURQDYHV� HV�IUHFXHQWH� HQFRQWUDU� TXH� VXV� DODV� IRUPDQ� XQ� FLHUWR� iQJXOR� GLHGUR� FRQ� DULVWD�FHQWUDO� KDFLD� DEDMR�� GHELGR� D� TXH� HVWR� FRQWULEX\H� D� OD� HVWDELOLGDG� ODWHUDO� GHO�DYLyQ�
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�������7,326�'(�$/$6
6H� KD� YLVWR� DOJXQRV� GH� ORV� WpUPLQRV� PDV� FRPXQHV� \� QHFHVDULRV� HQ� HO�WUDWDPLHQWR�GHO�WHPD�GHO�GLVHxR�\�FRQVWUXFFLyQ�GH�DODV��$KRUD��\D�HV�WLHPSR�GH�FRQRFHU� DOJXQRV� GH� ORV� WLSRV� PDV� EiVLFRV� GH� DODV� TXH� H[LVWHQ� \� SRU�FRQVLJXLHQWH�VXV�YHQWDMDV�\�GHVYHQWDMDV�
���������$/$6��5(&7$1*8/$5(6
$XQTXH� HQ� OD� DFWXDOLGDG� VRQ� FDGD� YH]� PHQRV� XWLOL]DGDV� HQ� ORV� DYLRQHV�PRGHUQRV��SRGHPRV�GHFLU�TXH�ODV�DODV�UHFWDQJXODUHV�IXHURQ�ODV�SULPHUDV�HQ�VHU�XWLOL]DGDV��
(O� DOD� FRQ� IRUPD� UHFWDQJXODU�� HV� GH� FRQVWUXFFLyQ� VHQFLOOD� \� HFRQyPLFD�� 6LQ�HPEDUJR�� ODV�SHUGLGDV�PDUJLQDOHV�TXH�VH�RULJLQDQ�HQ�VXV�H[WUHPRV�SURYRFDQ�WXUEXOHQFLD� GH� JUDQ� FRQVLGHUDFLyQ�� OR� TXH� HV� FDXVD� GHO� FRQVLJXLHQWH�GHFUHPHQWR�GH�VX�UHQGLPLHQWR�DHURGLQiPLFR�
�������� $/$6�(/Ë37,&$6
(V� TXL]iV� OD� SODQWD� GH� DOD� TXH� RIUHFH� XQR� GH� ORV� PDV� DOWRV� UHQGLPLHQWRV�DHURGLQiPLFRV��DQRWDQGR�TXH�VX�HMH�PD\RU�GHEH�HVWDU�DOLQHDGR�FRQ�HO�VHQWLGR�GH� OD�HQYHUJDGXUD���3HUR�HVWD�IRUPD�JHRPpWULFD��HQ�FXDQWR�D�FRQVWUXFFLyQ�GH�DODV�VH�UHILHUH��HV�GH�GLItFLO�IDEULFDFLyQ�\�UHYHVWLPLHQWR�
&RPR� SRU� RWUD� SDUWH�� HO� UHQGLPLHQWR� DHURGLQiPLFR� RIUHFLGR� SRU� ODV� DODV�WUDSHFLDOHV� VH� DSUR[LPD� HQ� XQ� JUDQ� SRUFHQWDMH� DO� GH� ODV� HOtSWLFDV�� \� OD�FRQVWUXFFLyQ� GH� HVWDV� XOWLPDV� HV�PDV� VHQFLOOD�� QR� VRQ� �PXFKRV� ORV� WLSRV� GH�DHURQDYHV�TXH�HPSOHDQ�HO�DOD�HOtSWLFD�FRPR�SODQWD�GH�VXV�DODV�
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����������$/$6�75$3(&,$/(6
$FWXDOPHQWH�HV�PX\�FRP~Q��REVHUYDU�XQ�VLQQ~PHUR�GH�DHURQDYHV�SURYLVWDV�HQ�VX�GLVHxR�FRQ�DODV�WUDSHFLDOHV��HV�GHFLU��DTXHOODV�FRQVWLWXLGDV�SRU�GRV�WUDSHFLRV�VLPpWULFRV�\�TXH�VH�XQHQ�SRU�VXV�EDVHV�PD\RUHV�
/DV�GRV�VHPLDODV�VH�HPSRWUDQ�HQ�HO� IXVHODMH�SRU�PHGLR�GH� ODV�FLWDGDV�EDVHV�PD\RUHV��TXHGDQGR�HVWH�HQ�HO�PHGLR�GH�DPERV�SODQRV��(Q�ODV�DODV�WUDSHFLDOHV�OD�FXHUGD�GHO�SHUILO�HQ�HO�H[WUHPR�GHO�DOD�HV�PHQRU�TXH�OD�FXHUGD�SHUWHQHFLHQWH�DO� SHUILO� HQ� HO� HQFDVWUH�� $Vt�� OD� UHODFLyQ� HQWUH� DPEDV� FXHUGDV� VH� OODPD�HVWUHFKDPLHQWR�
�����������$/$6�(1�)/(&+$
&RQ� OD� QHFHVLGDG� GH� YRODU� FDGD� YH]� D� PD\RUHV� YHORFLGDGHV�� ORV� LQJHQLHURV�DHURHVSDFLDOHV�VH�YLHURQ�REOLJDGRV�D�GHVDUUROODU�XQ�QXHYR� WLSR�GH�SODQWD�DODU�FRQ�HO�SURSyVLWR�GH�TXH�IXHVHQ�XWLOL]DGDV�HQ�YXHORV�D�JUDQGHV�YHORFLGDGHV�FRQ�Q~PHURV�GH�0DFK�HOHYDGRV��(V�DVt�TXH� VH�LQLFLR�HO�HVWXGLR�GHO�HIHFWR�GH�HVWD�IRUPD�DODU�SDUD�REVHUYDU�TXH�VXFHGtD�FXDQGR�VH�UHDOL]DEDQ�YXHORV�D�SHTXHxRV�Q~PHURV� GH� 0DFK�� SDUWLFXODUPHQWH� HQ� OR� FRQFHUQLHQWH� DO� SUREOHPD� GH� ODV�YHORFLGDGHV�GH�DWHUUL]DMH��R� OR�TXH�HV�LJXDO�� OD�LQIOXHQFLD�GH�ODV�DODV�HQ�IOHFKD�VREUH�HO�FRHILFLHQWH�GH�VXVWHQWDFLyQ�Pi[LPR�&OPD[�
6H�KD�SRGLGR�HQWRQFHV�FRPSUREDU�TXH�OD�DODV�HQ�IOHFKD��SHUPLWHQ�D�ORV�DYLRQHV�GHVSOD]DUVH�HILFLHQWHPHQWH�D�DOWDV�YHORFLGDGHV�DXQTXH�QR�VRQ�PX\�IDYRUDEOHV�D��YHORFLGDGHV�EDMDV�
���������$/$6�'(/7$
$� SHVDU� GH� TXH� HQ� DOJXQRV� DYLRQHV�� PX\� YHORFHV�� VH� KDQ� XWLOL]DGR� DODV�WUDSH]RLGDOHV� IRUPDQGR�XQD�JUDQ� IOHFKD��HQ� ODV�TXH� OD�FXHUGD�GHO�SHUILO� HQ� OD�SXQWD�FDVL�HV�QXOD��EDVH�PHQRU�GHO� WUDSHFLR��� WUDQVIRUPDQGR� OD�JHRPHWUtD�GHO�



��
DOD�HQ�GRV�WULiQJXORV REWXViQJXORV�VLPpWULFRV��HQ�ORV�~OWLPRV�DxRV�VH�KD�YHQLGR�H[SHULPHQWDQGR�\�SHUIHFFLRQDQGR�HO�FRQFHSWR�GH�SODQWDV�DODUHV�FRQ�IRUPD�GH�WULiQJXORV� LVyVFHOHV��R�PDV�ELHQ�FRQRFLGRV�FRQ�HO�QRPEUH�GH�DODV�GHOWD��FX\R�ERUGH�GH�IXJD�HV�SHUSHQGLFXODU�DO�DMH�GHO�IXVHODMH�GHO�DYLyQ��\�JHRPpWULFDPHQWH�KDEODQGR��HVWD�FRQIRUPDGR�SRU�OD�EDVH�GH�GLFKR�WULiQJXOR�$TXt� \� FRPR� HQ� HO� FDVR� DQWHULRU�� ODV� DODV� GHOWD�� ODV� FXDOHV� VRQ� GH� YLWDO�LPSRUWDQFLD� HQ� ORV� YXHORV� VXSHUVyQLFRV�� SUHVHQWDQ� VHULRV� SUREOHPDV� DO�PRPHQWR�GH�YRODU�D�EDMDV�YHORFLGDGHV��SHTXHxRV�Q~PHURV�GH�0DFK��



��
&$3,78/2��

35,1&,3,26�'(�(67$%,/,'$'�<�&21752/�'(/�$9,21
(O� FRQWURO� \� OD� HVWDELOLGDG� GH� ORV� DYLRQHV� HVWD� UHJLGD� SRU� OR� TXH� VH� FRQRFH�VHJ~Q� OD� ItVLFD� FRPR� PRPHQWRV�� (VWRV� HVWiQ� UHIHUHQFLDGRV� DO� FHQWUR� GH�JUDYHGDG�GH�ODV�DHURQDYHV�\�FRPR�UHVSXHVWD�D�HVWRV�IHQyPHQRV�VH�SUHVHQWDQ�HQ�HOODV�XQRV�PRYLPLHQWRV�URWDFLRQDOHV�

)LJXUD�������6LVWHPD�GH�HMHV�FRRUGHQDGRV�GHO�DYLyQ�
&RQVLGHUHPRV�XQ�DYLyQ�TXH�VH�GHVSOD]D�HQ�XQD�GLUHFFLyQ�GHWHUPLQDGD��)LJXUD�������6X�FHQWUR�GH�JUDYHGDG� �SXQWR�HQ�HO� FXDO� VH� FRQFHQWUD� WRGR�HO� SHVR�GHO�DYLyQ�� VH� GHQRWD� FRPR� &*�� 6H� SXHGH� HQWRQFHV� ILMDU� XQ� VLVWHPD� GH� HMHV�RUWRJRQDOHV�FRQ�UHODFLyQ�D�OD�DHURQDYH�FX\R�RULJHQ�HV�VX�FHQWUR�GH�JUDYHGDG��\�HQ�HO�TXH�GHQRWDPRV�FRPR�HMH�;�DO�TXH�VH�SURORQJD�D�OR�ODUJR�GHO�IXVHODMH��HMH�<� D� OR� ODUJR� GH� OD� HQYHUJDGXUD� �SHUSHQGLFXODU� DO� HMH� ;��� � \� HO� � HMH� =�SHUSHQGLFXODU�D�ORV�DQWHULRUHV�



��

$Vt�� HO� PRYLPLHQWR� WUDQVQDFLRQDO� GHO� DYLyQ� HVWD� GDGR� SRU� FRPSRQHQWHV� GH�YHORFLGDG 8��9��:�GLVSXHVWDV�D�OR�ODUJR�GH�ODV�GLUHFFLRQHV�GH�ORV�PHQFLRQDGRV�HMHV� � ;�� <�� =�� UHVSHFWLYDPHQWH�� 'H� LJXDO� IRUPD�� HO� PRYLPLHQWR� URWDFLRQDO� VH�SRGUi�UHIHULU�PHGLDQWH�FRPSRQHQWHV�GH�YHORFLGDG�DQJXODU�3��4��5��WRGDV�HVWDV�DOUHGHGRU�GH�ORV�HMHV�;��<��=��UHVSHFWLYDPHQWH�WDPELpQ��(VWDV�YHORFLGDGHV�VRQ�GHELGDV�D� ORV�PRPHQWRV�SUHVHQWDGRV�VREUH�HVWH�VLVWHPD�GH�HMHV�\�ORV�FXDOHV�GHQRPLQDUHPRV�FRPR�$��%��&�
%DViQGRVH� HQWRQFHV� HQ� ORV�PRYLPLHQWRV� URWDFLRQDOHV� GHO� DYLyQ� DOUHGHGRU� GH�VXV� WUHV� HMHV�� SRGHPRV� OODPDU� 5ROO�� DO� JHQHUDGR� SRU� HO� PRPHQWR� $� \� FX\D�YHORFLGDG� DQJXODU� HV� 3� DOUHGHGRU� GHO� HMH� ;�� 3LWFK�� DO� PRYLPLHQWR� URWDFLRQDO�VREUH� HO� HMH� <� RFDVLRQDGR� SRU� HO� PRPHQWR� %� \� VX� YHORFLGDG� DQJXODU� 4�� \�ILQDOPHQWH� HO� <DZ�� SURGXFLGR� SRU� DO� PRPHQWR� &� VREUH� HO� HMH� =�� FRQ� XQD�YHORFLGDG�DQJXODU�5�
([LVWH� HQWRQFHV� SDUD� FDGD� XQR� GH� HVWRV� HMHV� XQ� WLSR� GH� FRQWURO� EiVLFR�� ORV�DOHURQHV��HO�HOHYDGRU��\�OD�GHULYD��ORV�FXDOHV�VH�GLVHxDQ�FRQ�HO�REMHWLYR�GH�ORJUDU�FRQWURODU� ORV�FLWDGRV�PRPHQWRV�SUHVHQWHV�HQ� ORV�PRYLPLHQWR�GHO�DYLyQ��(VWDV�VXSHUILFLHV�GH�FRQWURO�VH�SXHGHQ�DSUHFLDU�HQ�OD�)LJXUD�����



��

)LJXUD������6XSHUILFLHV�GH�FRQWURO�GHO�DYLyQ�
&RPR�VH�SXHGH�DSUHFLDU��ORV�DOHURQHV�VH�HQFXHQWUDQ�GLVSXHVWRV�KDFLD�HO�ERUGH�GH�IXJD�GH�ODV�DODV��FHUFD�GH�VXV�SXQWDV��(O�HOHYDGRU�HQ�OD�SDUWH�SRVWHULRU�GHO�HVWDELOL]DGRU� KRUL]RQWDO�� \� OD� GHULYD� HQ� HO� ERUGH� GH� IXJD� GHO� HVWDELOL]DGRU�YHUWLFDO�� &XDQGR� VH� SURGXFH� XQ� YLUDMH�� ORV� PRPHQWRV� VREUH� OD� DHURQDYH�FDPELDQ��FRPR�YHUHPRV�D�FRQWLQXDFLyQ�

����(/�&21752/�/$7(5$/��52//�
/RV� DOHURQHV� VRQ� VXSHUILFLHV� GH� FRQWURO� SULPDULR� GH� ODV� DHURQDYHV� TXH�SURSRUFLRQDQ�HO� FRQWURO�HQ� OD� LQFOLQDFLyQ�VREUH�VX�HMH� ORQJLWXGLQDO�;�� � WDPELpQ�OODPDGR�PRYLPLHQWR�ODWHUDO��5ROO��GH�OD�PLVPD�
6L�VH�FRQVLGHUD�OD�)LJXUD������XQR�GH�ORV�DOHURQHV�VH�GHIOHFWD�KDFLD�DUULED�\�HO�RWUR�KDFLD�DEDMR��FUHDQGR�XQD�GLIHUHQFLD�HQ�OD�IXHU]D�GH�VXVWHQWDFLyQ�SURGXFLGD�VREUH�ODV�DODV��FRQWULEX\HQGR�DVt�DO�PRPHQWR�GHO�5ROO���$�



��

)LJXUD������6XSHUILFLHV�GH�FRQWURO�SULPDULR�ODWHUDO�HQ�HO�DYLyQ�
(VWH�PRYLPLHQWR�KDFH�YDULDU�OD�FXHUGD�GHO�DOD�UHVSHFWLYD�FRQ�HO�PRYLPLHQWR�GHO�DOHUyQ� KDFLD� DEDMR�� LQFUHPHQWiQGROD�� \� SRU� HQGH� WDPELpQ� OD� VXVWHQWDFLyQ��$QiORJDPHQWH��HO�PRYLPLHQWR�FRQWUDULR��KDFLD�DEDMR��GHFUHPHQWD� OD�FXHUGD��\�GH�LJXDO�IRUPD�OD�VXVWHQWDFLyQ�GLVPLQX\H�
(Q�HO�FRQWURO�PHGLDQWH�ORV�DOHURQHV�HQ�XQD�DYLyQ�H[LVWH�XQD�SDUWH�FRPSOHMD��\�HV� TXH�� VH� SUHVHQWD� XQ� IHQyPHQR� OODPDGR� <DZ� DGYHUVR�� 8Q� DOHUyQ� TXH� VH�PXHYH� KDFLD� DEDMR� UHVSHFWR� GHO� ERUGH� GH� IXJD� GH� VX� SODQR� DODU� FUHD� XQD�UHVLVWHQFLD�EDVWDQWH�FRQVLGHUDEOH�FRQ�UHIHUHQFLD�DO�DOHUyQ�GHO DOD�RSXHVWD�TXH�VH� PXHYH� KDFLD� DUULED� HQ� OD� PLVPD� SURSRUFLyQ�� 3RU� FRQVLJXLHQWH�� HVWD�UHVLVWHQFLD�FDXVDGD�SRU�HO�DOHUyQ�TXH�EDMD�FDXVDUi�TXH�HO�DYLyQ�JLUH�KDFLD�HO�ODGR� VREUH� HO� FXDO� VH� HQFXHQWUD� GLFKD� VXSHUILFLH�� 3DUD� YHQFHU� HO� HIHFWR� <DZ�DGYHUVR�� ORV� DOHURQHV� GH� XQ� DYLyQ� HVWiQ� GLVSXHVWRV� SDUD�PRYHUVH� HQ� IRUPD�GLIHUHQFLDO��REWHQLHQGR�FRPR� UHVXOWDGR�XQD� IXHU]D�GLIHUHQFLDO�GH�VXVWHQWDFLyQ�VREUH�ODV�DODV�UHVSHFWLYDPHQWH�



��
����(/�&21752/�/21*,78',1$/��3,7&+�
(Q� OD�)LJXUD �����HO�HOHYDGRU�VH�GHIOHFWD�KDFLD�DUULED�� FUHDQGR�XQD� IXHU]D�GH�VXVWHQWDFLyQ�QHJDWLYD�HQ� OD�FROD�GHO�DYLyQ�� OR�FXDO�FRQWULEX\H�DO�PRPHQWR�GHO�3LWFK %�

)LJXUD�����$FFLyQ�GHO�HOHYDGRU�HQ�YXHOR�
(O� HOHYDGRU� HV� OD� VXSHUILFLH� GH� FRQWURO� GH� YXHOR� TXH� JRELHUQD� HO� PRYLPLHQWR�ORQJLWXGLQDO�GHO DYLyQ�DOUHGHGRU�GHO�HMH�ODWHUDO�<��3LWFK���&XDQGR�HO�SLORWR�³WLUD´�GH�OD�SDODQFD�GH�PDQGR�HO�HOHYDGRU�VH�PXHYH�KDFLD�DUULED��OD�IXHU]D�GHO�YLHQWR�UHODWLYR�VREUH� OD�VXSHUILFLH�GHO�HOHYDGRU� WLHQGH�D�HMHUFHU�SUHVLyQ�VREUH� OD�FROD��KDFLD�DEDMR���FDXVDQGR�DVt�TXH� OD�QDUL]�GHO�DYLyQ�VXEH�\�SRU�FRQVLJXLHQWH�HO�iQJXOR� GH� DWDTXH� GH� ODV� DODV� VH� LQFUHPHQWD�� /D� DFFLyQ� FRQWUDULD� WLHQH� OXJDU�FXDQGR�OD�SDODQFD�GH�PDQGR�VH�³HPSXMD´�KDFLD�HO�WDEOHUR�GH�LQVWUXPHQWRV�GHO�DYLyQ�
'XUDQWH� HO� YXHOR�� OD� RSHUDFLyQ� GHO� HOHYDGRU� HV YHUGDGHUDPHQWH� LPSRUWDQWH��HVSHFLDOPHQWH�D�EDMDV�YHORFLGDGHV��&XDQGR� OD�SRWHQFLD�GHO�PRWRU�HVWi�HQ�XQ�SXQWR� PtQLPR� \� HO� DYLyQ� SODQHD� OD� SRVLFLyQ� GHO� HOHYDGRU� GHWHUPLQDUi� VL� OD�DHURQDYH�FDEHFHD��R�SODQHD�FRQ�HO�iQJXOR�FRUUHFWR��R�GHILQLWLYDPHQWH�HVWi�HQ�SHUGLGD���
(V� LPSRUWDQWH� UHFRUGDU�TXH�HO�DYLyQ�QR�QHFHVDULDPHQWH�DVFHQGHUi�FXDQGR�HO�SLORWR�³WLUH´�GH�OD�SDODQFD�GH�PDQGR��SXHV�OD�YHUGDG��HVWR�VH�ORJUD�PHGLDQWH�OD�SRWHQFLD�GHVDUUROODGD�SRU�HO�PRWRU� OD�FXDO�GHWHUPLQDUi� OD� UDWD�GH�DVFHQVR�GHO�DYLyQ�� 6LQ� HPEDUJR�� OD� SRVLFLyQ� GHO� HOHYDGRU� HV� FUXFLDO� DO� PRPHQWR� GH�



��
HVWDEOHFHU� OD� UDWD� GH� DVFHQVR� PDV� HILFLHQWH�� R� XQ� iQJXOR� GH� SODQHR� ySWLPR�FXDQGR�HO�QLYHO�GH�SRWHQFLD�GHO�PRWRU�HV�PtQLPR�

����(/�&21752/�',5(&&,21$/��<$:�
/D� LQFOLQDFLyQ�VREUH�HO�HMH�=�HV� OODPDGD�PRYLPLHQWR�GLUHFFLRQDO� �<DZ��� �6L�VH�KDFH� UHIHUHQFLD� D� OD� )LJXUD� ����� HV� SRVLEOH� REVHUYDU� TXH� OD� GHULYD� HV� OD�VXSHUILFLH�GH�FRQWURO�YHUWLFDO�TXH�XVXDOPHQWH�HVWi�XQLGD�D�OD�SDUWH�SRVWHULRU�GHO�HVWDELOL]DGRU�YHUWLFDO��(VWH�GLVSRVLWLYR�VH�KD�GLVHxDGR�FRQ�HO�REMHWLYR�GH�SHUPLWLU�DSOLFDU�PRPHQWRV�VREUH�HO�HMH�=��PRYLPLHQWR�URWDFLRQDO�VREUH�HO�HMH�GHO�<DZ��GRQGH�&�HV�HO�PRPHQWR��\�5�HV�VX�YHORFLGDG�DQJXODU��GHO�DYLyQ��HVWR�HV��SDUD�UHDOL]DU�XQ�YLUDMH�KDFLD�OD�GHUHFKD�R�OD�L]TXLHUGD�VREUH�VX�HMH�YHUWLFDO�

)LJXUD�����$FFLyQ�GHO�WLPR�GH�FROD�YHUWLFDO�HQ�HO�DYLyQ�



��

(O�PRYLPLHQWR�GH� OD�GHULYD�HV�FRQWURODGD�SRU� ORV�SHGDOHV�GHVGH� OD�FDELQD�GH�PDQGR��$Vt�FXDQGR�HO�SHGDO�GHUHFKR�HV�SUHVLRQDGR��OD�GHULYD�VH�LQFOLQD�KDFLD�HVH�PLVPR� ODGR�FUHDQGR�XQ� LQFUHPHQWR�HQ� OD�SUHVLyQ�GLQiPLFD�GHO�DLUH�VREUH�HVH�PLVPR�FRVWDGR��(VWH�LQFUHPHQWR�HQ�OD�SUHVLyQ�FDXVD�TXH�OD�FROD�GHO�DYLyQ�JLUH� KDFLD� OD� L]TXLHUGD� \� VX� QDUL]� KDFLD� OD� GHUHFKD�� 1R� REVWDQWH�� DXQTXH�SDUH]FD�TXH�HVWD�VXSHUILFLH�GH�FRQWURO�FDXVH�TXH�HO�DYLyQ�JLUH��WRWDOPHQWH��HVWH�QHFHVLWD�VHU�JXLDGR�HQ�HO�SURFHVR�FRQ�HO�SURSyVLWR�GH�RSWLPL]DU�ORV�YLUDMHV��
7RGRV�HVWRV�FRQFHSWRV�\�GHILQLFLRQHV�KDFHQ�SDUWH�GHO�OHQJXDMH�EiVLFR�GH�OR�TXH�HQ�,QJHQLHUtD�$HURHVSDFLDO�VH�FRQRFH�FRPR�HVWDELOLGDG�\�FRQWURO�GHO�DYLyQ��

����&21&(3726�'( (67$%,/,'$'�(67$7,&$�<�',1$0,&$�(1�(/�$9,21
4XH� WDQ�ELHQ�YXHOH�XQ�DYLyQ�\�FyPR�HVWH�SHUPLWD�VX� IiFLO�FRQWURO� �VRQ� WHPDV�HVWXGLDGRV� HQ� OR� TXH� VH� FRQRFH� FRPR� HVWDELOLGDG� \� FRQWURO� GHO� DYLyQ�� 3RU�HVWDELOLGDG�VH�HQWLHQGH�TXH�HV� OD�WHQGHQFLD�GHO�DYLyQ�D�UHWRUQDU�D�VX�SRVLFLyQ�GH�HTXLOLEULR�GHVSXpV�GH�KDEHU�VXIULGR�DOJXQD�SHUWXUEDFLyQ�H[WHUQD�
(VWD�SHUWXUEDFLyQ�SRGUtD�VHU�JHQHUDGD�SRU�ODV�DFFLRQHV�GH�FRQWURO�GHO�SLORWR��R�SRU�IHQyPHQRV�DWPRVIpULFRV�WDOHV�FRPR�UiIDJDV�GH�YLHQWR��R�DLUH�WXUEXOHQWR��
8QD�DHURQDYH�GHEHUi�WHQHU�OD�VXILFLHQWH�HVWDELOLGDG�SDUD�TXH�HO�SLORWR�QR�OOHJXH�D� IDWLJDUVH�GHELGR�D� OD�FRQVWDQWH�PDQLSXODFLyQ�GH� ORV�GLIHUHQWHV�FRQWUROHV�GH�PDQGR� FRQ� HO� SURSyVLWR� GH� HVWDELOL]DUOR�PDQXDOPHQWH�� 1R� REVWDQWH�� DYLRQHV�FRQ� XQ� EDMR� QLYHO� GH� HVWDELOLGDG� DHURGLQiPLFD� SXHGHQ� VHU� RSHUDGRV�� DXQTXH�VHUtDQ� DOJR� LQVHJXURV�� D� QR� VHU� GH� TXH� HVWpQ� SURYLVWRV� GH� DOJ~Q� VLVWHPD� GH�HVWDELOLGDG� DUWLILFLDO� SRU� PHGLR� GH� GLVSRVLWLYRV� HVSHFLDOHV� OODPDGRV� VLVWHPDV�LQFUHPHQWDGRUHV� GH� HVWDELOLGDG�� � (V� DVt� TXH� DTXHOODV� DHURQDYHV�LQKHUHQWHPHQWH�LQHVWDEOHV�UHTXHULUiQ�GH�XQ�VRILVWLFDGR�VLVWHPD�FRPSXWDUL]DGR�TXH�RIUH]FD�DO�DHUR�YHKtFXOR�XQD�HVWDELOLGDG�DUWLILFLDO�TXH�OH�SHUPLWD�YRODU�



��
(Q�HVWH� VHQWLGR�� VH� GHEHQ� FXPSOLU� FRQ� GRV� FRQGLFLRQHV�QHFHVDULDV� SDUD�TXH�XQD�DHURQDYH�ORJUH�YRODU�FRQ�p[LWR��HO�DYLyQ�GHEHUi�VHU�FDSD]�GH�DOFDQ]DU�XQ�HTXLOLEULR�HQ�YXHOR��\�HVWH�GHEH�WHQHU�OD�FDSDFLGDG�GH�PDQLREUDU�GHQWUR�GH�XQ�DPSOLR�UDQJR�GH�YHORFLGDGHV�\�DOWLWXGHV�
(O�GLVHxR�\�HO�GHVHPSHxR�GHO�VLVWHPD�GH�FRQWURO�VRQ�XQD�SDUWH� LQWHJUDO�GH� OD�HVWDELOLGDG� GHO� DYLyQ�� 3DUD� DOFDQ]DU� HO� HTXLOLEULR�� R� SDUD� GHVDUUROODU� ODV�PDQLREUDV��HO�DYLyQ�GHEHUi�HVWDU�HTXLSDGR�FRQ�FLHUWRV�FRQWUROHV�DHURGLQiPLFRV�\�SURSXOVLYRV���(Q�HO�HVWXGLR�GH�OD�HVWDELOLGDG�GHO�DYLyQ��HVWDUHPRV�LQWHUHVDGRV�HQ�TXp�HV� OR�TXH�KDFH�D�XQD�DHURQDYH�HVWDEOH"�&yPR�GLVHxDU�HO�VLVWHPD�GH�FRQWURO� \�TXp�FRQGLFLRQHV�VRQ�QHFHVDULDV�SDUD�DOFDQ]DU� XQ�EXHQ�GHVHPSHxR�GHO�VLVWHPD�

����/$�(67$%,/,'$'�<�(/�(67$'2�'(�(48,/,%5,2
6H�SXHGH�GHFLU�TXH� WRGRV� ORV�DYLRQHV�GHEHQ�SRVHHU�HVWDELOLGDG�GHQWUR�GH�XQ�GHWHUPLQDGR�PDUJHQ�GH�VHJXULGDG�TXH�IDFLOLWH�VX�YXHOR��
6H�GHILQH�HQWRQFHV��OD�HVWDELOLGDG FRPR�OD�KDELOLGDG�LQKHUHQWH�GH�XQD�DHURQDYH�GH�GHVDUUROODU�IXHU]DV�R�PRPHQWRV�TXH�WLHQGDQ�D�UHWRUQDU�DO�DYLyQ�D�VX�SRVLFLyQ�GH�HTXLOLEULR�GHVSXpV�GH�KDEHU�VLGR�³VDFDGR´ GH�VX�FRQGLFLyQ�HVWDEOH��(Q�RWUDV�SDODEUDV�� XQ�DYLyQ�HVWDEOH� UHWRUQDUi�D�VX� FRQGLFLyQ�RULJLQDO� GH� YXHOR�VL� VXIUH�XQD�SHUWXUEDFLyQ�H[WHUQD��FRPR�SRU�HMHPSOR��DLUH�WXUEXOHQWR�
8QD�DHURQDYH�VH�HQFRQWUDUi��GH�HVWD�IRUPD��HQ�VX�HVWDGR�GH�HTXLOLEULR�FXDQGR�OD�VXPDWRULD�GH�WRGDV�ODV�IXHU]DV�\�PRPHQWRV�TXH�DFW~DQ�VREUH�HO�VHDQ�LJXDOHV�D�FHUR��FRQWLQXDQGR�HVWH�HQ�XQD�FRQGLFLyQ�UHJXODU�GH�YXHOR��6L�VH�SUHVHQWDVH�DOJXQD� � SHUWXUEDFLyQ� D� HVWD� FRQGLFLyQ� GH� HTXLOLEULR� GHELGD� D� UiIDJDV� R� DGHIOH[LRQHV� HQ� ORV� FRQWUROHV� GH YXHOR�� HO� DYLyQ� H[SHULPHQWDUi� DFHOHUDFLRQHV�FDXVDGDV�SRU�ORV�PRPHQWRV�R�IXHU]DV�GHVEDODQFHDGRUDV��([LVWHQ�DVt��GRV�WLSRV�GH�HVWDELOLGDG��OD�HVWiWLFD�\�OD�GLQiPLFD�



��

����/$�(67$%,/,'$'�(67$7,&$
/D�HVWDELOLGDG�HVWiWLFD�HV�OD�WHQGHQFLD�GH�XQ�FXHUSR�D�UHWRUQDU�D�VX�HVWDGR�GH�HTXLOLEULR� GHVSXpV� GH� VHU� REMHWR� GH� XQD� IXHU]D� H[WHUQD� SHUWXUEDGRUD�� 8Q�HMHPSOR�GH�ORV�GLIHUHQWHV�WLSRV�GH�HVWDELOLGDG�HVWiWLFD�VH�LOXVWUDQ�OD�)LJXUD�����

)LJXUD������7LSRV�GH�HVWDELOLGDG�HVWiWLFD�
6L� VH� FRQVLGHUD� XQD� HVIHUD� XELFDGD� VREUH� XQD� VXSHUILFLH� FXUYD� �FyQFDYD���,PDJLQHPRV�TXH�HVWD�FRQFDYLGDG�HV�VLPLODU�D�OD�H[KLELGD�HQ�OD�)LJXUD�����D��\�DGHPiV�OD�HVIHUD�VH�HQFXHQWUD�HQ�UHSRVR�GHQWUR�GH�HVWD�VXSHUILFLH��/D�HVIHUD�HVWDUi� HVWDFLRQDULD�� HVWH� HV� VX� HVWDGR� GH� HTXLOLEULR�� OR� FXDO� VLJQLILFD� TXH� ORV�PRPHQWRV� TXH� DFW~DQ� VREUH� HOOD� VRQ� LJXDOHV� D� FHUR�� $KRUD�� VL� VH�PXHYH� OD�HVIHUD� KDFLD� XQR�GH� ORV� ODGRV� GH� OD� VXSHUILFLH�EDVH� �SHUWXUEDFLyQ�� \� OXHJR� OD�GHMDPRV�HQ�OLEHUWDG��OD�HVIHUD�URGDUi�KDFLD�HO�IRQGR�GH�OD�FRQFDYLGDG��SRVLFLyQ�GH�HTXLOLEULR�RULJLQDO���(QWRQFHV�VH�DILUPDU�TXH��VL�ODV�IXHU]DV�\�PRPHQWRV�TXH�DFW~DQ� VREUH� HO� FXHUSR� FDXVDGDV� SRU� XQD� SHUWXUEDFLyQ� H[WHUQD� WLHQGHQ��

(VWDEOH������������������������������1HXWUDO��������������������������������������,QHVWDEOH



��
LQLFLDOPHQWH�D�UHWRUQDU�GLFKR�HOHPHQWR�KDFLD�VX�SRVLFLyQ�GH�HTXLOLEULR��HVWH�HV��HVWiWLFDPHQWH�HVWDEOH�
$KRUD��VH�LQYLHUWH�OD�SRVLFLyQ�GH�OD�VXSHUILFLH�FyQFDYD��FRPR�VH�PXHVWUD�HQ�OD�)LJXUD�����E�� �6L� VH�XELFDVH� OD�HVIHUD�HQ� OD�SDUWH�PDV�DOWD�GH�HVWD�VXSHUILFLH��SUHFLVDPHQWH�HQ�WRGD�OD�FUHVWD���ORV�PRPHQWRV�VHUiQ�FHUR�\�HQWRQFHV�OD�HVIHUD�HVWDUi� HQ� HTXLOLEULR�� 6LQ� HPEDUJR�� VL� VH� DSOLFDVH� DKRUD� XQD� IXHU]D� H[WHUQD�VREUH� OD� ³EROLWD´� HVWD� WHQGHUi�D� URGDU�KDFLD�DEDMR�SRU�XQR�GH� ORV� ODGRV�GH� OD�VXSHUILFLH��DOHMiQGRVH�GH�VX�SXQWR�GH�HTXLOLEULR��$�XQ�VLVWHPD�FRPR�HVWH�VH�OH�GHQRPLQD�HVWiWLFDPHQWH�LQHVWDEOH��)LQDOPHQWH��VH�FRORFD�OD�HVIHUD�VREUH�XQD�VXSHUILFLH� KRUL]RQWDO�� �)LJXUD� ���� F��� (VWD� UHSUHVHQWD� ODV� FDUDFWHUtVWLFDV� GH�HVWDELOLGDG�QHXWUDO�

����(67$%,/,'$'�(67$7,&$�/21*,78',1$/
3RGHPRV�SXHV�GHGXFLU�GH� OD�JUiILFD�TXH�� OD�HVWDELOLGDG�GH�XQ�DYLyQ�DOUHGHGRU�GH�VX�HMH�ODWHUDO�HV�GHQRPLQDGD�(VWDELOLGDG�/RQJLWXGLQDO��6L�HVWH�HV�OOHYDGR�D�XQD� FRQGLFLyQ� GH� YXHOR� HQ� SLFDGD� �QDUL]� KDFLD� DEDMR�� \� VXV� FRQWUROHV� VRQ�OLEHUDGRV�� HQWRQFHV� HO� DYLyQ� GHEHUi� UHWRUQDU� KDFLD� VX� QLYHO� GH� YXHOR� HVWDEOH��DXWRPiWLFDPHQWH��(V�DVt�TXH��VL�HVWH�DYLyQ�QR�WXYLHVH�HVWDELOLGDG�ORQJLWXGLQDO��GDGR�HO�HMHPSOR�TXH�PHQFLRQDPRV��HQWRQFHV�WHQGHUtD�D�LQFUHPHQWDU�VX�iQJXOR�GH�SLFDGD�GHVSXpV�GH�LQLFLDGR�HVWH�PRYLPLHQWR��R�SRVLEOHPHQWH�VH�SUHVHQWDUiQ�PRYLPLHQWRV�RVFLODWRULRV�EUXVFRV� UHVSHFWR�GH�VX� IXVHODMH� �QDUL]�DUULED�± QDUL]�DEDMR���VLQ�TXH�HO�SLORWR�SXHGD�OOHJDU�D�ORJUDU�FRQWURO�VREUH�OD�DHURQDYH�



��
/D� ORFDOL]DFLyQ�GHO�FHQWUR�GH�JUDYHGDG�GHO�DYLyQ�FRQ�UHVSHFWR�D�VX�FHQWUR�GH�VXVWHQWDFLyQ� GHWHUPLQD� HQ� XQ� DOWR� SRUFHQWDMH� FRPR� VHUi� VX� HVWDELOLGDGORQJLWXGLQDO��3RU�HMHPSOR��HQ� OD�)LJXUD�����VH�PXHVWUD�XQ�FDVR�GH�HVWDELOLGDG�ORQJLWXGLQDO�QHXWUDO��1RWH�TXH�HO�FHQWUR�GH�VXVWHQWDFLyQ�FRLQFLGH�H[DFWDPHQWH�FRQ�HO�FHQWUR�GH�JUDYHGDG��&*��GHO�DYLyQ��

)LJXUD������$YLyQ�FRQ�HVWDELOLGDG�QHXWUDO�
/D� )LJXUD� ���� LOXVWUD� HO� FHQWUR� GH� VXVWHQWDFLyQ� SRU� GHODQWH� GHO� FHQWUR� GH�JUDYHGDG� GHO� DYLyQ��(VWH� WLSR� DHUR�YHKtFXOR� H[KLELUi� XQD�HVWDELOLGDG� QHJDWLYD��HVWiWLFDPHQWH� LQHVWDEOH��� \� SRU� FRQVLJXLHQWH� XQD� LQGHVHDEOH� SUHVHQFLD� GH�PRPHQWRV� GH� SLWFK� DVFHQGHQWHV� GXUDQWH� HO YXHOR�� (V� GH� DQRWDU� TXH�� � SRU�HMHPSOR�� VL� VH� SUHVHQWDUD� XQD� IXHU]D� SHUWXUEDGRUD� H[WHUQD�� HO� PRPHQWR� GHO�SLWFK�WHQGHUtD�D�LQFUHPHQWDUVH�HQ�PDJQLWXG��

)LJXUD������$YLyQ�FRQ�HVWDELOLGDG�QHJDWLYD�



��
'H�RWUR�ODGR��XQD�DHURQDYH�FX\R�FHQWUR�GH�VXVWHQWDFLyQ�VH�ORFDOLFH�SRU�GHWUiV�SRU� GHWUiV� GHO� FHQWUR� GH� JUDYHGDG� �)LJXUD� ������ SURGXFLUi� XQD� HVWDELOLGDG�QHJDWLYD�� 3HUR�� DOJXQDV� IXHU]DV� HMHUFHUiQ� XQ� EDODQFH� VREUH� OD� FRPSRQHQWH�KDFLD�DEDMR�SURGXFLGD�SRU�HO�SHVR��(VWR�VH� ORJUD�KDFLHQGR�TXH� ��DO�GLVHxDU�HO�DYLyQ���DO�IOXMR�GH�DLUH�TXH�HV�GHVYLDGR�KDFLD�DEDMR�SRU�GHWUiV�GHO�ERUGH�GH�IXJD�GH�ODV�DODV��³JROSHH´�OD�SDUWH�VXSHULRU�GHO�HVWDELOL]DGRU�KRUL]RQWDO�FRQ�HO�REMHWLYR�GH� FUHDU� XQD� IXHU]D� GHVFHQGHQWH� JHQHUDGD� HQ� OD� FROD�� TXH� FRQWUDUUHVWH� OD�WHQGHQFLD� GHO� FDEHFHR� �SLWFK�� \� RIUH]FD� HVWDELOLGDG� SRVLWLYD� �(VWiWLFDPHQWH�HVWDEOH���

)LJXUD�����$YLyQ�HVWiWLFDPHQWH�HVWDEOH��HVWDELOLGDG�SRVLWLYD��

����25,(17$&,Ï1�<�326,&,Ï1�'(/�$(52�9(+Ë&8/2
/D�RULHQWDFLyQ�\�OD�SRVLFLyQ�GH�XQD�DHURQDYH�SXHGHQ�VHU�GHILQLGRV�HQ�WpUPLQRV�GH�XQ�FRQMXQWRV�GH�HMHV�ILMRV�GH�UHIHUHQFLD��(VWD�RULHQWDFLyQ�SXHGH�VHU�GHVFULWD�PHGLDQWH� WUHV� URWDFLRQHV� FRQVHFXWLYDV� FX\R� RUGHQ� HV� LPSRUWDQWH�� $� HVWDV�URWDFLRQHV�VH�OHV�KD�GHQRPLQDGR�iQJXORV�GH�(XOHU�
$Vt� HO� FRPSRUWDPLHQWR� HVSDFLDO� GH� XQD� DHURQDYH� OR� SRGHPRV� GHVFULELU�PHGLDQWH� VHLV� SDUiPHWURV�� WUHV� GH� QDWXUDOH]D� WUDQVODFLRQDO� UHSUHVHQWDGRV� HQ�ODV� DFHOHUDFLRQHV� VREUH� VXV� WUHV� HMHV� ;�� <�� =�� \� RWURV� WUHV� FRPSRQHQWHV� GH�RUGHQ�URWDFLRQDO�UHODFLRQDGRV�D�OD�YHORFLGDG�DQJXODU��)LJXUD�������



��

)LJXUD�������'HVFULSFLyQ�GH�ORV�PRYLPLHQWRV�WUDQVODFLRQDOHV�\�URWDFLRQDOHV�GHO�VLVWHPD�
3DUD�KDFHU�SRVLEOH�OD�PHGLFLyQ�GH�HVWRV�SDUiPHWURV�VH�KD GRWDGR�DO�VLVWHPD�GH�WUHV� VHQVRUHV� GH� DFHOHUDFLyQ� �DFHOHUyPHWURV�� \� WUHV� JLURVFRSLRV� ORV� FXDOHV�HVWiQ� HVSHFLDOPHQWH� GLVSXHVWRV� GHQWUR� GHO� DHUR�YHKtFXOR�� � 5HSUHVHQWHPRV�HQWRQFHV�PHGLDQWH�ORV�iQJXORV�GH�(XOHU�HO�FRPSRUWDPLHQWR��GHILQLHQGR�ORV�HMHV�DVt�� PRYLPLHQWR� GHO� 5ROO �EDODQFHR�� FRQ� HO� iQJXOR� � DD�� HO� 3LWFK �FDEHFHR��PHGLDQWH��EE��\�HO�<DZ �JXLxDGD��PHGLDQWH�HO�iQJXOR�JJ �)LJXUD�������



��

)LJXUD�������5RWDFLRQHV�FRQVHFXWLYDV�RUGHQDGDV�UHDOL]DGDV�VREUH�ORV�WUHV�HMHV�GHO�DYLyQ�
/D� RULHQWDFLyQ� GHO� DHUR�YHKtFXOR� VH� REWHQGUi� HQWRQFHV� UHIHUHQFLDGD� D� XQ�FRQMXQWR� GH� HMHV� ILMRV� SRVLFLRQDGRV� HQ� OD� VXSHUILFLH� WHUUHVWUH� HQ� OD� VLJXLHQWH�PDQHUD��,PDJLQpPRQRV�TXH�OD�DHURQDYH�H[KLEH�XQD�SRVLFLyQ�GHWHUPLQDGD�HQ�OD�TXH� VX� VLVWHPD� GH� HMHV� HV� SDUDOHOR� UHVSHFWR� GH� OD� UHIHUHQFLD�� 6H� DSOLFD�HQWRQFHV� OD� VHFXHQFLD� RUGHQDGD� GH� URWDFLRQHV�� 6H� GHWHUPLQD� OD� DFHOHUDFLyQ�UHVSHFWR�GHO�VLVWHPD�GH�UHIHUHQFLD��;��<��=��\�SRU�PHGLR�GH��OD�WUDQVIRUPDFLyQ�PDWHPiWLFD�EDVDGD�HQ�ORV�iQJXORV�GH�(XOHU�OOHJDPRV�D�TXH�



��

'H� LJXDO�PDQHUD��DKRUD�VH� FDOFXOD� OD� YHORFLGDG�DQJXODU�� WDPELpQ�PHGLDQWH� OD�WUDQVIRUPDFLyQ�PDWHPiWLFD� EDVDGD� HQ� ORV� iQJXORV� GH� (XOHU�� \� VH� REWLHQH� OR�VLJXLHQWH�



��

&$3,78/2��
02'2�'(�23(5$&,Ï1�'(��81�6,67(0$�)8==<�/2*,&�

/D� OyJLFD� GLIXVD� HV� XQD� UDPD� GH� OD� LQWHOLJHQFLD� DUWLILFLDO� TXH� VH� IXQGD� HQ� HO�FRQFHSWR� �OD� DGDSWDFLyQ��� (VWR� SHUPLWH�PDQHMDU� LQIRUPDFLyQ� YDJD� R� GH� GLItFLO�HVSHFLILFDFLyQ�� �(V�HQWRQFHV�SRVLEOH�FRQ� OD� OyJLFD�GLIXVD�JREHUQDU�XQ�VLVWHPD�SRU�PHGLR� GH� UHJODV� EDVDGDV�HQ� HO� � 
VHQWLGR� FRP~Q
� ODV� FXDOHV� VH� UHILHUHQ�D�FDQWLGDGHV�LQGHILQLGDV��
/DV� UHJODV� LQYROXFUDGDV� HQ� XQ� VLVWHPD� IX]]\�� SXHGHQ� VHU� GHWHUPLQDGDV� FRQ�VLVWHPDV�DGDSWDWLYRV�TXH�DSUHQGHQ�DO� 
� REVHUYDU� 
� FRPR�RSHUDQ� ODV�SHUVRQDV�ORV� GLVSRVLWLYRV� UHDOHV��R�HVWDV� UHJODV�SXHGHQ� WDPELpQ�VHU� IRUPXODGDV�SRU�XQ�H[SHUWR� KXPDQR�� (Q� JHQHUDO� OD� OyJLFD� GLIXVD� VH� DSOLFD� WDQWR� D� VLVWHPDV� GH�FRQWURO� FRPR� WDPELpQ�SDUD�PRGHODU�FXDOTXLHU�VLVWHPD�FRQWLQXR�GH� LQJHQLHUtD��ItVLFD��HWF�
(VWD�HV�HQWRQFHV�GHILQLGD�FRPR�XQ�VLVWHPD�PDWHPiWLFR�TXH�PRGHOD�IXQFLRQHV�QR� OLQHDOHV�� FRQYLUWLHQGR� XQDV� HQWUDGDV� HQ� VDOLGDV� DFRUGHV� FRQ� ORV�SODQWHDPLHQWRV�OyJLFRV�TXH�XVDQ�HO�UD]RQDPLHQWR DSUR[LPDGR��
6H� IXQGDPHQWD� HQ� ORV� GHQRPLQDGRV� FRQMXQWRV� GLIXVRV� \� XQ� VLVWHPD� GH�LQIHUHQFLD�IX]]\�EDVDGR�HQ�UHJODV�GH�OD�IRUPD��,)�� 7+(1���GRQGH�ORV�YDORUHV�OLQJ�tVWLFRV� GH� OD� SUHPLVD� \� HO� FRQVHFXHQWH� HVWiQ� GHILQLGRV� SRU� FRQMXQWRV�GLIXVRV��HV�DVt�FRPR�ODV�UHJODV�VLHPSUH�FRQYLHUWHQ�XQ�FRQMXQWR�ERUURVR�HQ�RWUR��
/D /yJLFD�'LIXVD��TXH�KR\�HQ�GtD�VH�HQFXHQWUD�HQ�FRQVWDQWH�HYROXFLyQ��QDFLy�HQ� ORV� DxRV� ��� FRPR� OD� OyJLFD� GHO� UD]RQDPLHQWR� DSUR[LPDGR�� � 6HJ~Q� HVWD�WHRUtD�� HO� JUDGR� GH� SHUWHQHQFLD� GH� XQ� HOHPHQWR� D� XQ� FRQMXQWR� YD� D� YHQLU�GHWHUPLQDGR� SRU� XQD� IXQFLyQ� GH� SHUWHQHQFLD�� TXH� SXHGH� WRPDU� WRGRV� ORV�YDORUHV� UHDOHV� FRPSUHQGLGRV� HQ� HO� LQWHUYDOR� >���@�� /D� UHSUHVHQWDFLyQ� GH� OD�



��
IXQFLyQ� GH� SHUWHQHQFLD� GH� XQ� HOHPHQWR� D� XQ� &RQMXQWR� 'LIXVR� VH� UHSUHVHQWD�VHJ~Q�OD�)LJXUD ����

)LJXUD� ����� 5HSUHVHQWDFLyQ� GH� XQD� IXQFLyQ� GH� SHUWHQHQFLD� SDUD� XQ� FRQMXQWR�GLIXVR�
x /26�&21-81726�',)8626��
/D�PD\RUtD�GH� ORV� IHQyPHQRV�TXH�HQFRQWUDPRV�FDGD�GtD� VRQ� LPSUHFLVRV��HV�GHFLU�� WLHQHQ� LPSOtFLWR� XQ� FLHUWR� JUDGR� GH� GLIXVLGDG� HQ� OD� GHVFULSFLyQ� GH� VX�QDWXUDOH]D�� (VWD� LPSUHFLVLyQ� SXHGH� HVWDU� DVRFLDGD� FRQ� VX� IRUPD�� SRVLFLyQ��PRPHQWR��FRORU��WH[WXUD��R�LQFOXVR�HQ�OD�VHPiQWLFD�TXH�GHVFULEH�OR�TXH�VRQ�
/D�GHILQLFLyQ�H[DFWD�GH� FXDQGR� OD� WHPSHUDWXUD�YD�GH� WHPSODGD�D�FDOLHQWH�HV�LPSUHFLVD�� QR� SRGHPRV� LGHQWLILFDU� XQ� SXQWR� VLPSOH� GH� WHPSODGR�� DVt� TXH�HPLJUDPRV�D�XQ�VLPSOH�JUDGR�� OD� WHPSHUDWXUD�HV�DKRUD�FRQVLGHUDGD�FDOLHQWH��(VWH�WLSR�GH�LPSUHFLVLyQ�R�GLIXVLGDG�DVRFLDGR�FRQWLQXDPHQWH�D�ORV�IHQyPHQRV�HV� FRP~Q� HQ� WRGRV� ORV� FDPSRV� GH� HVWXGLR�� ORV� VLVWHPDV GH� FRQWURO�� ItVLFD��LQJHQLHUtD��HWF�� �$FHSWDPRV� OD� LPSUHFLVLyQ�FRPR�XQD�FRQVHFXHQFLD�QDWXUDO�GH�QXHVWUR�PXQGR�
*HQHUDOPHQWH��VLPSOHPHQWH�VH�DSUR[LPDQ�ORV�HYHQWRV��D�PRGHODU�D�IXQFLRQHV�QXPpULFDV� \� VH� HVFRJH� XQ� UHVXOWDGR� HQ� OXJDU� GH� KDFHU� XQ� DQiOLVLV� GHO�FRQRFLPLHQWR�HPStULFR��6LQ�HPEDUJR�DO�SURFHVDU�OD�LQIRUPDFLyQ��VH�HQWLHQGH�GH�PDQHUD� LPSOtFLWD� OD� LPSUHFLVLyQ� GH� OD� LQIRUPDFLyQ� IiFLOPHQWH�� (O� VHU� KXPDQR�



��
HVWD�FDSDFLWDGR�SDUD�IRUPXODU�SODQHV��WRPDU�GHFLVLRQHV�\�UHFRQRFHU�FRQFHSWRV�FRPSDWLEOHV� FRQ� DOWRV� QLYHOHV� GH� DPELJ�HGDG�� &RQVLGHUH� ODV� VLJXLHQWHV�VHQWHQFLDV��
x /D�WHPSHUDWXUD�GHO�PRWRU�HVWi�EDMD��
x (O�DYLyQ�HVWD�LQFOLQDGR�KDFLD�OD�GHUHFKD��
x (O�QLYHO�GH�YXHOR�HV�DOWR��
6HD�8�XQD�FROHFFLyQ�GH�HOHPHQWRV�GH�WLSR�D��VH�GLFH�TXH�8�HV�HO�XQLYHUVR�GH�GLVFXUVR�\ TXH�D HV�XQR�GH�VXV�HOHPHQWRV�
3DUD� XQ� FRQMXQWR� GLIXVR� TXH� VH� HQFXHQWUD� GHQWUR� GH� XQ� XQLYHUVR� VX�FDUDFWHUtVWLFD�SDUWLFXODU�VHUi�XQD�IXQFLyQ�GH�SHUWHQHQFLD�TXH�WRPDUi�YDORUHV�HQ�XQ� LQWHUYDOR� FRPSUHQGLGR� HQWUH� �� \� �� �>��� �@��� � 'H� HVWD� IRUPD�� HV� SRVLEOH�UHSUHVHQWDU� XQ� FRQMXQWR� GLIXVR�% FRPR� XQ� JUXSR� GH� SDUHV� RUGHQDGRV� GH� XQHOHPHQWR�GH�WLSR�D \�FRQ�IXQFLyQ�GH�SHUWHQHQFLD�
/RV�FRQMXQWRV�FOiVLFRV�VH�GHILQHQ�PHGLDQWH�XQ�SUHGLFDGR�TXH�GD� OXJDU�D�XQDFODUD�GLYLVLyQ�GHO�8QLYHUVR�GH�'LVFXUVR�;�HQ�ORV�YDORUHV��9HUGDGHUR��\��)DOVR���6LQ�HPEDUJR��HO� UD]RQDPLHQWR�KXPDQR�XWLOL]D� IUHFXHQWHPHQWH�SUHGLFDGRV�TXH�QR�VH�SXHGHQ�UHGXFLU�D�HVWH�WLSR�GH�GLYLVLyQ�
3RU�HMHPSOR��WRPDQGR�HO�8QLYHUVR�GH�'LVFXUVR�IRUPDGR�SRU�WRGDV�ODV�SRVLEOHV�WHPSHUDWXUDV�GHO�PRWRU�GH�XQD�DHURQDYH��VH�SXHGH�GHILQLU�HQ�GLFKR�XQLYHUVR�HO�FRQMXQWR�$�FRPR�DTXpO�IRUPDGR�SRU�ODV�WHPSHUDWXUDV��DOWDV��
3RU� VXSXHVWR�� HV� LPSRVLEOH� GDU� D� $� XQD� GHILQLFLyQ� FOiVLFD�� \D� TXH� VX�FRUUHVSRQGLHQWH� SUHGLFDGR� QR� GLYLGH� HO� XQLYHUVR� ;� HQ� GRV� SDUWHV� FODUDPHQWH�GLIHUHQFLDGDV� 1R� SRGHPRV� DILUPDU� FRQ� URWXQGLGDG� TXH� XQD� WHPSHUDWXUD� HV��DOWD��R�QR�OR�HV���(O�SUREOHPD�SRGUtD�UHVROYHUVH�HQ�SDUWH�FRQVLGHUDQGR�TXH�XQD�WHPSHUDWXUD�HV��DOWD��FXDQGR�VX�YDORU�VXSHUD�FLHUWR�XPEUDO�ILMDGR�GH�DQWHPDQR��



��
6H�GLFH�TXH�HO�SUREOHPD� WDQ�VyOR�VH� UHVXHOYH�HQ�SDUWH��\�GH�PDQHUD�QR�PX\�FRQYLQFHQWH��GHELGR�D�TXH�HO�XPEUDO�PHQFLRQDGR�VH�HVWDEOHFH�GH�XQD�PDQHUD�DUELWUDULD�� \� SRU� RWUR� ODGR�SRGUtD� GDUVH� HO� FDVR�GH� TXH�GRV� WHPSHUDWXUDV� FRQ�YDORUHV�PX\�GLIHUHQWHV�IXHVHQ�FRQVLGHUDGDV�DPEDV�FRPR��DOWDV���
(YLGHQWHPHQWH�� HO� FRQFHSWR� �WHPSHUDWXUD� DOWD�� DVt� GHILQLGR� QRV� GDUtD� XQD�LQIRUPDFLyQ�PX\�SREUH�VREUH�OD�WHPSHUDWXUD�GHO�PHQFLRQDGR�PRWRU�
/D�PDQHUD�PiV�DSURSLDGD�GH�GDU�VROXFLyQ�D�HVWH�SUREOHPD�HV�FRQVLGHUDU�TXH�OD�SHUWHQHQFLD�R�QR�SHUWHQHQFLD�GH�XQ�HOHPHQWR [�DO�FRQMXQWR�$�QR�HV�DEVROXWD�VLQR�JUDGXDO��(Q�GHILQLWLYD��GHILQLUHPRV�$�FRPR�XQ�&RQMXQWR�'LIXVR��6X�IXQFLyQ�GH� SHUWHQHQFLD� \D� QR� DGRSWDUi� YDORUHV� HQ� HO� FRQMXQWR� GLVFUHWR� ^���`� �OyJLFD�ERROHDQD���VLQR�HQ�HO�LQWHUYDOR�FHUUDGR�>���@��(Q�FRQFOXVLyQ�SRGHPRV�REVHUYDU�TXH�ORV�&RQMXQWRV�'LIXVRV�VRQ�XQD�JHQHUDOL]DFLyQ�GH�ORV�FRQMXQWRV�FOiVLFRV�
/D�IXQFLyQ�GH�SHUWHQHQFLD�VH�HVWDEOHFH�GH�XQD�PDQHUD�DUELWUDULD��OR�FXDO�HV�XQR�GH�ORV�DVSHFWRV�PiV�IOH[LEOHV�GH�ORV�&RQMXQWRV�'LIXVRV��3RU�HMHPSOR��VH�SXHGH�FRQYHQLU�TXH HO�JUDGR�GH�SHUWHQHQFLD�GH�XQD�WHPSHUDWXUD�GH�����F��DO�FRQMXQWR�$�HV����HO�GH�����F��HV������HO�GH����F��HV����HWF��FXDQWR�PD\RU�HV�HO�YDORU�GH�XQD�WHPSHUDWXUD��PD\RU�HV�VX�JUDGR�GH�SHUWHQHQFLD�DO�FRQMXQWR�%�
3DUD� RSHUDU� HQ� OD� SUiFWLFD� FRQ� ORV� &RQMXQWRV 'LIXVRV� VH� VXHOHQ� HPSOHDU�IXQFLRQHV�GH�SHUWHQHQFLD�GHO�WLSR�UHSUHVHQWDGR�HQ�OD�)LJXUD�����

)LJXUD�����7LSRV�GH�IXQFLRQHV�GH�SHUWHQHQFLD�



��
(Q�OD�ILJXUD�����VH�SXHGHQ�REVHUYDU�GRV�WLSRV�GH�IXQFLRQHV�GH�SHUWHQHQFLD�GH�ORV�H[LVWHQWHV��(O�WLSR�WULDQJXODU�TXH�SXHGH�VHU�XQ�FDVR�FRQFUHWR�GHO�WUDSH]RLGDO�HQ� HO� TXH� ORV� GRV� YDORUHV� FHQWUDOHV� VRQ� LJXDOHV�� \� HO� GH� IRUPD� GH� FDPSDQD�JDXVVLDQD�
'H�RWUR� ODGR�� VL� VH� WRPD�HO�8QLYHUVR� GH�'LVFXUVR�GH� OD�SRVLFLyQ�GH�YXHOR��(O�&RQMXQWR� 'LIXVR� �LQFOLQDGR�� UHSUHVHQWD� HO� JUDGR GH� SHUWHQHQFLD� UHVSHFWR� DO�SDUiPHWUR� DFWLWXG� GH� YXHOR� TXH� WHQGUtD� XQD� DHURQDYH� HQ� FDGD� LQVWDQWH� GHO�YXHOR��(V�GHFLU��HO�FRQMXQWR�H[SUHVD�OD�SRVLELOLGDG�GH�TXH�HO�DYLyQ�VH�LQFOLQH�HQ�XQ� IUDJPHQWR� GH� WLHPSR� GHO� YXHOR� VREUH� VX� WUD\HFWRULD�� 8Q� &RQMXQWR� 'LIXVRSRGUtD�VHU�FRQVLGHUDGR�FRPR�XQD�GLVWULEXFLyQ�GH�SRVLELOLGDG��TXH�HV�GLIHUHQWH�D�XQD�GLVWULEXFLyQ�GH�SUREDELOLGDG�
6H�SXHGH�REVHUYDU�TXH� ORV�&RQMXQWRV�'LIXVRV�GH� OD�ILJXUD�����VH� LQWHUFHSWDQ��SRU�OR�TXH�XQD�LQFOLQDFLyQ�[O SRGUtD�WHQHU�GLVWLQWRV�JUDGRV�GH�SHUWHQHQFLD�HQ�GRV�FRQMXQWRV� DO� PLVPR� WLHPSR�� �LQFOLQDGR�� \� �PHGLR� LQFOLQDGR��� (VWR� LQGLFD� TXH�SRVHH�FXDOLGDGHV�DVRFLDGDV�FRQ�DPERV�FRQMXQWRV��(O�JUDGR�GH�SHUWHQHQFLD�GH�[�HQ�$�� FRPR� \D�VH�KD�VHxDODGR�DQWHULRUPHQWH�� VH� UHSUHVHQWD�SRU�P�$�[���(O�&RQMXQWR� 'LIXVR� $� HV� OD� XQLyQ� GH� ORV� JUDGRV� GH� SHUWHQHQFLD� SDUD� WRGRV� ORV�SXQWRV�HQ�HO�8QLYHUVR�GH�'LVFXUVR�;��TXH�WDPELpQ�SXHGH�H[SUHVDUVH�FRPR��

8WLOL]DQGR� OD� QRWDFLyQ� GH� ORV� &RQMXQWRV� 'LIXVRV�� �$�[��[� HV� XQ� HOHPHQWR� GHO�FRQMXQWR�$��



��

)LJXUD�����(MHPSOR�GH�&RQMXQWRV�'LIXVRV�
x 2SHUDFLRQHV�HQWUH�&RQMXQWRV�'LIXVRV�
/RV� &RQMXQWRV� 'LIXVRV� VH� SXHGHQ� RSHUDU� HQWUH� Vt� GHO� PLVPR� PRGR� TXH� ORV�FRQMXQWRV� FOiVLFRV�� � 3XHVWR� TXH� ORV� SULPHURV� VRQ� XQD� JHQHUDOL]DFLyQ� GH� ORV�VHJXQGRV�� HV� SRVLEOH� GHILQLU� ODV� RSHUDFLRQHV� GH� LQWHUVHFFLyQ�� XQLyQ� \�FRPSOHPHQWR�KDFLHQGR�XVR�GH�ODV�PLVPDV�IXQFLRQHV�GH�SHUWHQHQFLD�
(Q� UHDOLGDG�� HVWDV� H[SUHVLRQHV� VRQ� EDVWDQWH� DUELWUDULDV� \� SRGUtDQ� KDEHUVH�GHILQLGR�GH�PXFKDV�RWUDV�PDQHUDV��(VWR�REOLJD�D�FRQVLGHUDU�RWUDV�GHILQLFLRQHV�PiV� JHQHUDOHV� SDUD� ODV� RSHUDFLRQHV� HQWUH� ORV� &RQMXQWRV� 'LIXVRV�� (Q� OD�DFWXDOLGDG�VH�FRQVLGHUD�FRUUHFWR�GHILQLU�HO�RSHUDGRU�LQWHUVHFFLyQ��\�HO�RSHUDGRU�XQLyQ�
x 9DULDEOHV�/LQJ�tVWLFDV
/RV� &RQMXQWRV� 'LIXVRV� VRQ� FDSDFHV� GH� FDSWDU� SRU� Vt� PLVPRV� OD� YDJXHGDG�OLQJ�tVWLFD�GH�SDODEUDV�\�IUDVHV�FRP~QPHQWH�DFHSWDGDV��/D�KDELOLGDG�KXPDQD�GH� FRPXQLFDUVH� PHGLDQWH� GHILQLFLRQHV� YDJDV� R� LQFLHUWDV� HV� XQ� DWULEXWR�LPSRUWDQWH�GH�OD�LQWHOLJHQFLD�
8QD�9DULDEOH� /LQJ�tVWLFD� HV� DTXHOOD� FX\RV� YDORUHV� VRQ�SDODEUDV�R� VHQWHQFLDV�TXH�YDQ�D�HQPDUFDUVH�HQ�XQ� OHQJXDMH�SUHGHWHUPLQDGR�� �3DUD�HVWDV�YDULDEOHV�

,QFOLQDGR 0HGLR�,QFOLQDGR 0X\�,QFOLQDGR



��
OLQJ�tVWLFDV�VH�XWLOL]DUi�XQ�QRPEUH�\�XQ�YDORU� OLQJ�tVWLFR�VREUH�XQ�8QLYHUVR�GH�'LVFXUVR�� $GHPiV�� SRGUiQ� GDU� OXJDU� D� VHQWHQFLDV� JHQHUDGDV� SRU� UHJODV�VLQWiFWLFDV��D�ODV�TXH�VH�OHV�SRGUi�GDU�XQ�VLJQLILFDGR�PHGLDQWH�GLVWLQWDV�UHJODV�VHPiQWLFDV�
/RV� &RQMXQWRV� 'LIXVRV� SXHGHQ� XWLOL]DUVH� SDUD� UHSUHVHQWDU� H[SUHVLRQHV� WDOHV�FRPR�

x /D�WHPSHUDWXUD�GHO�PRWRU�HV�DOWD��x /D�YHORFLGDG�HV�QRUPDO��x /D�LQFOLQDFLyQ�GH�YLUDMH�HV�QRUPDO��
/DV�H[SUHVLRQHV�DQWHULRUHV�SXHGHQ�GDU� OXJDU�D�H[SUHVLRQHV� OLQJ�tVWLFDV�PiV�FRPSOHMDV�FRPR�

x /D�WHPSHUDWXUD�GHO�PRWRU�QR�HV�DOWD��x /D�YHORFLGDG�HV�QRUPDO�SHUR�QR�PX\�EDMD��x /D�LQFOLQDFLyQ�GH�YLUDMH�HV�QRUPDO��\�PX\�FHUUDGD�
7UDWDQGR�GH�HVWD�IRUPD�ORV�GLVWLQWRV�PRGLILFDGRUHV�OLQJ�tVWLFRV�SXHGHQ�LU�FDOFXOiQGRVH�WRGDV�ODV�H[SUHVLRQHV�DQWHULRUHV�

(Q�HO�FDVR�SDUWLFXODU�GHO�SUHVHQWH�WUDEDMR�GH�JUDGR��HO�DOJRULWPR�GH�FRQWURO�VH�
GHVDUUROODUi�FRQ�EDVH�D�ODV�WpFQLFDV�GH�OyJLFD�GLIXVD�FRQ�OR�TXH�VH�SUHWHQGHUi�
UHDOL]DU� WRGRV� ORV� SURFHVRV� GH� RSWLPL]DFLyQ�� H� LQFUHPHQWDFLyQ� HQ� OD�
HVWDELOL]DFLyQ�\�FRQWURODELOLGDG�GH�OD�DHURQDYH�
(VWD�VHFFLyQ�VH�GHQRPLQD�HO�FRQWURODGRU�GLIXVR��HO�FXDO�HVWDUi�FRPSXHVWR�SRU�
FXDWUR�SDUWHV�SULQFLSDOHV��



��
9 8Q�SULPHU�PRGXOR�DO�TXH�VH�OH�GHQRPLQDUi�GLIXVRU��(VWH�PLGH�ORV YDORUHV�GH�

ODV� HQWUDGDV�� DGDSWD� OD� HVFDOD� GH� ORV� YDORUHV� GH� ODV� HQWUDGDV� VHJ~Q� ORV�
FRUUHVSRQGLHQWHV�YDORUHV�GHO�XQLYHUVR�GHO�GLVFXUVR��$GHPiV��WUDQVIRUPD�ORV�
GDWRV�GH�HQWUDGD�HQ�YDORUHV�OLQJ�tVWLFRV��

9 /D�EDVH�GH�FRQRFLPLHQWRV�HQ�OD�FXDO�UHVLGH�WRGD�OD�LQIRUPDFLyQ�UHVSHFWR�D�OD�
DSOLFDFLyQ�HQ�OD�TXH�EDVD�VX�GHVDUUROOR��%iVLFDPHQWH�HV�XQD�EDVH�GH�GDWRV�
DFRPSDxDGD� GH� XQD� EDVH� GH� UHJODV� OLQJ�tVWLFDV� �IX]]\��� $TXt� HVWiQ�
FRQWHQLGDV�ODV�GHILQLFLRQHV�QHFHVDULDV�SDUD�ODV�UHJODV�GH�FRQWURO�

9 /D�OyJLFD�TXH�HV�HO�Q~FOHR�GHO�FRQWURODGRU�IX]]\�
9 8Q�PRGXOR�GH�FRUUHFFLyQ�TXH�FRQYLHUWH�HO�UDQJR�GH�YDORUHV�GH�ODV�YDULDEOHV�

GH�VDOLGD�D�ORV�YDORUHV�GH�ORV�UHVSHFWLYRV�XQLYHUVRV�GH�GLVFXUVR�



��
&$3,78/2��

352&(6$'25(6�',*,7$/(6�'(�6(f$/��$UTXLWHFWXUD�\�'HVHPSHxR�
/RV� '63� VH� KDQ� XWLOL]DGR� SULQFLSDOPHQWH� HQ� DSOLFDFLRQHV� GH� DYDQ]DGD�WHFQRORJtD��SRU� OR�TXH� WDO�YH]�QR�VHDQ�VLVWHPDV� WDQ�FRQYHQFLRQDOHV�FRPR� ORV�3&�� $FWXDOPHQWH� ORV� GHVDUUROORV� EDVDGRV� HQ� HVWRV� SURFHVDGRUHV� HVWiQ�FUHFLHQGR� FDGD� YH]� PDV�� SXHV� DKRUD� VH� LQFOX\HQ� GHQWUR� GH� HTXLSRV� PX\�³IDPLOLDUHV´�FRPR�WHOHYLVRUHV��HTXLSRV�GH�VRQLGR��H�LQFOXVR�MXJXHWHV�
/RV�'63�VH�FDUDFWHUL]DQ�SRU�VX�JUDQ�FDSDFLGDG�FRPSXWDFLRQDO�HQ�HO�PDQHMR�GH�DOJRULWPRV� GH� SURFHVR� GLJLWDO�� DOWR� JUDGR� GH� SDUDOHOLVPR� HQWUH� VXV� HOHPHQWRV�IXQFLRQDOHV��\�DUTXLWHFWXUD�+DUYDUG�FRPR�VH�WUDWDUi�PDV�DGHODQWH��8QD�GH�ODV�WHQGHQFLDV� DFWXDOHV� GH� ORV� '63� HV� LQFOXLU� FDGD� YH]� PDV� UDVJRV� SURSLRV� GH�PLFURSURFHVDGRUHV�JHQHUDOHV� FRPR�VRQ�� JUDQ� FDSDFLGDG�GH�GLUHFFLRQDPLHQWR�GH�PHPRULD��SXHUWRV� ,�2�� WLPHUV��XQ�DPSOLR�FRQMXQWR�GH�UHJLVWURV��HQWUH�RWURV��+DQ�PHMRUDGR� ORV� WLHPSRV� GH� UHVSXHVWD� D� ODV� LQWHUUXSFLRQHV� \� HO� WLHPSR� GH�FRQPXWDFLyQ�VH�KD�GLVPLQXLGR�FRQVLGHUDEOHPHQWH��HQ�DOJXQRV�FDVRV��PHGLDQWH�OD�LQFRUSRUDFLyQ�GH�PDV�EDQFRV�GH�UHJLVWURV��$Vt�XQR�GH�ORV�DYDQFHV FUXFLDOHV�KD�VLGR�HO�DXPHQWR�GH�OD�PHPRULD�LQWHUQD��7RGDV�HVWDV�FDUDFWHUtVWLFDV�SHUPLWHQ�OD� LQFRUSRUDFLyQ�GH� ORV�'63�D�VLVWHPDV�GHGLFDGRV� �(PEHGGHG���SRVLELOLWDQGR�FRPELQDU� IXQFLRQHV� GH� FRQWURO� \� SURFHVR� HQ� WLHPSR� UHDO� VREUH� HO� PLVPR�GLVSRVLWLYR�

����$548,7(&785$�'(�/26�'63
0XFKDV�DSOLFDFLRQHV�FRQ�SURFHVDGRUHV�GLJLWDOHV�GH�VHxDO�HPSOHDQ�XQ�GLVHxR�FDVL�TXH�VLPLODU�UHVSHFWR�D�VXV�FDUDFWHUtVWLFDV�EiVLFDV��/D�SULPHUD�GH�HOODV�HV�OD� FDSDFLGDG� GH� UHVROYHU� UiSLGDPHQWH� HFXDFLRQHV� GH� OD� IRUPD�� D�  � E;�E��PDQLSXODQGR�JUDQGHV�FDQWLGDGHV�GH�GDWRV�D�WUDYpV�GH�ORV�EXVHV��SRU�PHGLR�GH�GLFKD� RSHUDFLyQ� PDWHPiWLFD�� /D� VHJXQGD� FDUDFWHUtVWLFD� GH� XQ� '63� HV� VX�



��
FRQILJXUDFLyQ�GH�PHPRULD��LQFRUSRUDQGR�GHQWUR�GH�Vt�PyGXORV�GH�PHPRULD�TXH�IXQFLRQDQ�D�JUDQ�YHORFLGDG�
&RPR�XQD�WHUFHU�FDUDFWHUtVWLFD�SRGHPRV�FLWDU�VX�EDMR�FRQVXPRV�GH�HQHUJtD��OR�TXH�SHUPLWH�DOLPHQWDU�VXV�DSOLFDFLRQHV�FRQ�EDWHUtDV�FRQYHQFLRQDOHV��SLODV��VLQ�TXH�HVWR�OLPLWH�OD�DXWRQRPtD�GH�RSHUDFLyQ�GH�ORV�GLVSRVLWLYRV�
/RV�'63� EDVDQ� VX� RUJDQL]DFLyQ� LQWHUQD� HQ� OR� TXH� VH� GHQRPLQD�$UTXLWHFWXUD�
+DUYDUG��)LJXUD�������pVWD�HPSOHD�GRV�VHFWRUHV�GH�PHPRULD�SRU�VHSDUDGR��XQR�
SDUD�ORV�GDWRV�\�RWUR�SDUD�SURJUDPDV��'H�LJXDO�PDQHUD�KDFH�XVR�GH�GRV�EXVHV�
GLIHUHQWHV��HO�SULPHUR�SDUD�HO�WUiILFR�HQWUH�OD�XQLGDG�FHQWUDO�GH�SURFHVR�&38�\�
ORV�GDWRV��\�HO�VHJXQGR�SDUD� OD�WUDQVIHUHQFLD�GH�LQIRUPDFLyQ�HQWUH�OD�PHPRULD�
GH� SURJUDPDV� \� OD� &38�� SHUPLWLHQGR� DVt� PRYHU� LQVWUXFFLRQHV� \� GDWRV�
VLPXOWiQHDPHQWH�

)LJXUD������$UTXLWHFWXUD�+DUGYDUG�HQ�XQ�'63�



��
/RV�'63�FRQWLHQHQ�FLQFR�HOHPHQWRV�R�XQLGDGHV�EiVLFDV�� OD�XQLGDG�DULWPpWLFD�OyJLFD� $/8�� OD� XQLGDG� GH� PHPRULD�� OD� XQLGDG� GH� FRQWURO�� \� ODV� XQLGDGHV� GH�HQWUDGD�\�VDOLGD�
������8QLGDG�$ULWPpWLFD�/yJLFD�$/8���
(V�HO�VHFWRU�GHO�SURFHVDGRU�HQ�GRQGH�VH�HMHFXWDQ�ODV�RSHUDFLRQHV�DULWPpWLFDV�\�OyJLFDV� HQWUH� ORV� GDWRV�� JHQHUDOPHQWH� WUDEDMD� XVDQGR�SDODEUDV� GH� ��� ELWV��(O�WLSR� GH� RSHUDFLyQ� TXH� VH� UHDOL]DUi� VH� GHWHUPLQD� D� WUDYpV� GH� ODV� VHxDOHV�SURYHQLHQWHV�GH� OD�XQLGDG�GH�FRQWURO��/RV�GDWRV�XWLOL]DGRV�SRU� OD�$/8�SRGUiQ�SURYHQLU� WDQWR�GH� ORV�EDQFRV�GH�PHPRULD��FRPR�GH� ODV� LQWHUIDFHV�GH�HQWUDGD��8QD�YH]� VH� UHDOL]DQ� ODV�RSHUDFLRQHV�VREUH� ORV�GDWRV�� OD�$/8�SXHGH� WUDQVIHULU�ORV�UHVXOWDGRV�DO�DFXPXODGRU�
������/D�8QLGDG�GH�0HPRULD�
$TXt� VH� JXDUGD� HO� FyGLJR� ELQDULR� �JUXSRV� GH� GtJLWRV�� TXH� UHSUHVHQWDQ�LQVWUXFFLRQHV�� ODV� TXH� VHUiQ�HMHFXWDGDV� SRU� HO� VLVWHPD�'63�� \� ORV� GDWRV� TXH�VHUiQ�SURFHVDGRV�SRU�HO�SURJUDPD��/D�RSHUDFLyQ�GH� OD�PHPRULD�HV�PDQHMDGD�SRU� OD� XQLGDG� GH� FRQWURO�� VHOHFFLRQDQGR� OD� RSHUDFLyQ� D�UHDOL]DU�/HFWXUD�(VFULWXUD���
�������8QLGDGHV�GH�(QWUDGD�\�6DOLGD�
/D� XQLGDG� GH� HQWUDGD� HVWi� FRQIRUPDGD� SRU� ORV� GLVSRVLWLYRV� TXH� OH� SHUPLWDQ�DGTXLULU�GDWRV�DO�VLVWHPD�'63��$�WUDYpV�GH�HVWRV�HOHPHQWRV�VH�KDFH�SRVLEOH�OD�FDSWXUD�GH�GDWRV�GH�FXDOTXLHU�IHQyPHQR�\D�VHD�GH�QDWXUDOH]D�ItVLFD��TXtPLFD��HWF��� SDUD�VHU� SURFHVDGRV��$O� LJXDO� TXH�HQ� ORV� DQWHULRUHV� FDVRV�� OD�XQLGDG�GH�FRQWURO�MXHJD�XQ�SDSHO�LPSRUWDQWH�SXHV�GHWHUPLQD�KDFLD�GyQGH�GHEH�GLULJLUVH�OD�LQIRUPDFLyQ� GH� HQWUDGD�� $OJXQRV� GLVSRVLWLYR� GH� HQWUDGD�PX\� FRPXQHV�HQ� ORV�



��
VLVWHPDV� '63� VRQ� ORV� FRQYHUVRUHV� $�'�� ORV� WLPHUV�� \� ORV� SXHUWRV� GH�FRPXQLFDFLyQ�
3RU�RWUR�ODGR��OD�XQLGDG�GH�VDOLGD�FRQVWD�GH�HOHPHQWRV�XWLOL]DGR�SDUD�WUDQVIHULU�ORV� GDWRV� KDFLD� HO� H[WHULRU� GHO� VLVWHPD�� (VWRV� GLVSRVLWLYRV� VRQ� LJXDOPHQWH�PDQHMDGRV�SRU� OD�XQLGDG�GH�FRQWURO�� \�HO�HMHPSOR�PDV�FODUR�GH�XQD�GH pVWDV�XQLGDGHV�VRQ�ORV�FRQYHUVRUHV�'�$��R�ODV�VDOLGDV�3:0��0RGXODFLyQ�SRU�$QFKR�GH�3XOVR��GH�ORV�SURFHVDGRUHV�
�������/D�8QLGDG�GH�&RQWURO
(V� SDUWH� YLWDO� GH� OD� DUTXLWHFWXUD� '63�� 6H� HQFDUJD� GH� JREHUQDU� WRGDV� ODV�XQLGDGHV� D� WUDYpV� GH� VHxDOHV� GH� WHPSRUL]DFLyQ� \� FRQWURO�� 'HQWUR� GH� OD�DUTXLWHFWXUD� GH� XQ� SURFHVDGRU� GLJLWDO� GH� VHxDO�� FODUDPHQWH� VH� GLIHUHQFLDQ� ODV�XQLGDGHV�DQWHULRUPHQWH�GHVFULWDV��UHVDOWDQGR�TXH�OD�$/8��OD�XQLGDG�GH�FRQWURO�\�DOJXQRV� RWURV� UHJLVWURV� LPSRUWDQWHV� VH� FRPELQDQ� HQ� XQ� VROR� HOHPHQWR�GHQRPLQDGR�8QLGDG�&HQWUDO�GH�3URFHVR�&38�������
/D� XQLGDG� GH� PXOWLSOLFDFLyQ�DFXPXODFLyQ� R� PHMRU� 0$&�� (V� FRQVLGHUDGD� HO�Q~FOHR�GHO�SURFHVDGRU�GLJLWDO�GH�VHxDO��\�JUDFLDV�D�HOOD�HV�SRVLEOH�GDU�VROXFLyQ�D�ODV� HFXDFLRQHV� GH� OD� IRUPD�� D�  � EF� �� G�� FRQ� XQD� JUDQ� UDSLGH]� \� GH� IRUPD�UHSHWLWLYD�� PDUFDQGR� HVWR� OD� JUDQ� GLIHUHQFLD� HQWUH� ORV� '63� \� ORV�PLFURSURFHVDGRUHV� FRQYHQFLRQDOHV�� SXHV� pVWRV� ~OWLPRV� FDUHFHQ� GH� GLFKD�XQLGDG�
/D�FDUDFWHUtVWLFD�GH�ODV�XQLGDGHV�GH�SURFHVR�YLHQH�PX\�PDUFDGD�SRU�HO�WLSR�GH�GDWRV� TXH� PDQHMD� FDGD� SURFHVDGRU�� 'DWRV� GH� SXQWR� ILMR�� \� GDWRV� GH� SXQWR�IORWDQWH�� SHUR� H[LVWHQ� GLIHUHQWHV� YHORFLGDGHV� GH� WUDEDMR� \� XQLGDGHV�HVSHFLDOL]DGDV�SDUD�DJLOL]DU�WRGDV�ODV�RSHUDFLRQHV�TXH�VH�OOHYDQ�D�FDER�HQ�HOOD��'H� DFXHUGR� D� HVWR� WDPELpQ� VH� VHOHFFLRQDQ� ORV� SURFHVDGRUHV�� VHJ~Q� pVWD�FDUDFWHUtVWLFD� HQ� DSOLFDFLRQHV� SXQWXDOHV�� SXGLHQGR� QRPEUDU� DOJXQRV �� &RPR�SURFHVDGRUHV� GH� SXQWR� ILMR� HO� 706���&�;� R� &�;�� GH� 7H[DV� ,QVWUXPHQWV�� HO�



��
'63��;;;�GH�0RWRUROD�� \�HQ� OD�FODVH�GH�SXQWR�)ORWDQWH�HO�706���&�;�\�HO�'63������GH�ORV�IDEULFDQWHV�QRPEUDGRV�UHVSHFWLYDPHQWH�
6H� SXHGH� KDFHU� UHIHUHQFLD� D� OD� YHORFLGDG� GH� XQ� '63�PHGLDQWH� OD� H[SUHVLyQ�0,36� �0LOORQHV� GH� ,QVWUXFFLRQHV� SRU� 6HJXQGR�� OR� TXH� HTXLYDOH� D� PHGLU� OD�FDQWLGDG� GH� LQVWUXFFLRQHV� TXH� HV� FDSD]� GH� UHDOL]DU� HO� SURFHVDGRU� HQ� XQVHJXQGR�GH� WLHPSR ��GH� LJXDO�PDQHUD� � \�JUDFLDV� DO� DOWR�JUDGR�GH�SDUDOHOLVPR�TXH�RIUHFHQ�ORV�'63��OR�TXH�LPSOLFD�OD�UHDOL]DFLyQ�GH�RSHUDFLRQHV�VLPXOWiQHDV�HQ�XQD�XQLGDG�GH� WLHPSR�� WDPELpQ�VH�H[SUHVD� OD�YHORFLGDG�FRPR� IXQFLyQ�GHO�Q~PHUR�GH�RSHUDFLRQHV�DVt ��0236 �0LOORQHV�GH�2SHUDFLRQHV�SRU�6HJXQGR��
�������'(6(03(f2�'(�81�'63
&XDQGR�XQ�'63�VRSRUWD�XQD�FRPELQDFLyQ�GH�IXQFLRQHV�GH�FRQWURO�\�SURFHVR��ORV�UHTXHULPLHQWRV�VH�KDFHQ�GLYHUJHQWHV���3RU�XQ�ODGR�KD�GH�SURFHVDU�XQ�JUDQ�Q~PHUR�GH�LQWHUUXSFLRQHV�FRQ�HO�PtQLPR�WLHPSR�GH�UHWDUGR�HQWUH�OD�HQWUDGD�\�HO�LQVWDQWH�HQ�TXH� ORV� UHVXOWDGRV�HVWpQ�GLVSRQLEOHV��SURSLR�GH�XQ� WUDWDPLHQWR�HQ�WLHPSR� UHDO�� <� SRU� RWUR� ODGR�� KD� GH� PDQHMDU� IXQFLRQHV� GH� FRQWURO�� TXH� VRQ�IXQFLRQHV��D�QLYHO�GH�VLVWHPD�
3DUD� PDQLSXODU� DGHFXDGDPHQWH� pVWD� VLWXDFLyQ�� VH� KD� UHFXUULGR� DO� XVR� GH�VLVWHPDV�RSHUDWLYRV�R�PLFURNHUQHO�GH� WLHPSR� UHDO��(VWRV�QRUPDOPHQWH� UH~QHQ�XQ�Q~FOHR�PXOWLWDUHD�FRQ�XQ�FRQMXQWR�GH�VHUYLFLRV�TXH�FRQWURODQ� ORV� UHFXUVRV�GHO�VLVWHPD��*UDFLDV�D�pVWH�Q~FOHR��VH�SXHGHQ�HMHFXWDU�P~OWLSOHV�SURFHVRV�HQ�IRUPD� MHUDUTXL]DGD�� GHVLJQDQGR� HQ� FDGD� WDUHD� XQ� FLHUWR� QLYHO� GH� SULRULGDG��VHJ~Q�VX�LPSRUWDQFLD��SHUPLWLHQGR�XQD�DGHFXDGD�XWLOL]DFLyQ�GH�OD�&38�
(Q�JHQHUDO�� OD� QHFHVLGDG�GH� XQ�VLVWHPD�RSHUDWLYR�GHSHQGH�GH� OD�V�� � WDUHD�V��TXH�VH�UHDOLFHQ��(Q WDUHDV�VLPSOHV�GRQGH�VH�HMHFXWD�VLHPSUH�XQD�VROD�IXQFLyQ�UHSHWLWLYD��R�GRQGH�ODV�SUHVWDFLRQHV�FRPSXWDFLRQDOHV�GHO�'63�VH�RSWLPL]DQ�DO�Pi[LPR�� OD� XWLOL]DFLyQ� GH� VLVWHPDV� RSHUDWLYRV� VXSRQGUtD� XQD� VREUHFDUJD�� 6LQ�HPEDUJR��FXDQGR�HO�Q~PHUR�GH�WDUHDV�\�OD�FRPSOHMLGDG�VH�LQFUHPHQWDQ�HQ�XQ�GHVDUUROOR� EDVDGR� HQ� '63�� ORV� VLVWHPDV� RSHUDWLYRV� VH� SRGUiQ� HPSOHDU� SDUD�DVLJQDU�ORV�UHFXUVRV�GHO�VLVWHPD�\�SHUPLWLU�OD�IXQFLRQDOLGDG�HQ�PRGR�PXOWLWDUHD�



��

(Q� ODV� DSOLFDFLRQHV� GH� SURFHVR� GLJLWDO� HQ� WLHPSR� UHDO� VH� UHTXLHUHQ� DOWDVSUHVWDFLRQHV� FRPSXWDFLRQDOHV� � TXH� VH� FRPELQDQ� FRQ� DOWRV� tQGLFHV� GH�LQWHUUXSFLyQ�� JUDQ� DQFKR� GH� EDQGD� SDUD� GDWRV� \�R� PtQLPR� UHWDUGR� HQWUH� HO�LQVWDQWH�GH�DGTXLVLFLyQ�\�HO�PRPHQWR�HQ�TXH�ORV�UHVXOWDGRV�HVWpQ�GLVSRQLEOHV��(Q�VLVWHPDV�GHGLFDGRV��HPEHGGHG���DGHPiV�VH�KDQ GH�PDQHMDU�IXQFLRQHV�GH�FRQWURO�\�SODQLILFDFLyQ�GH�SURFHVRV�
%DVDQGRVH� HQ� OR� DQWHULRU�� VL� VH� PDQHMD� XQ� HVWULFWR� FRQFHSWR� GH� OR� TXH� HV�WLHPSR� UHDO�� HQWRQFHV� QR� VROR� LPSRUWDUiQ� ORV� UHVXOWDGRV� FRPSXWDGRV�� VLQR�WDPELpQ�HO� LQVWDQWH�HQ�TXH�pVWRV� VH�SURGXFHQ��3RU�HOOR�FDGD�DSOLFDFLyQ� WLHQH�XQRV� OtPLWHV� DEVROXWRV� TXH� GHEHQ� VHU� VDWLVIHFKRV� SDUD� VX� FRUUHFWR�IXQFLRQDPLHQWR��$Vt�HQWRQFHV�VH� WHQGUi�HQ�FXHQWD�FRQFHSWRV� WDQ� LPSRUWDQWHV�FRPR�HO� WLHPSR�GH� UHVSXHVWD GH�XQD� LQWHUUXSFLyQ��TXH�HV�HO� TXH� WUDQVFXUUH�GHVGH�HO�PRPHQWR�HQ�TXH�VH�VHxDOD�XQ�HYHQWR�KDVWD�TXH�VH�HMHFXWD�OD�SULPHUD�LQVWUXFFLyQ�GH�UXWLQD��7DPELpQ�HO UHWDUGR�HQWUDGD�VDOLGD��SXHV�GHSHQGLHQGR�GH�OD� DSOLFDFLyQ�� H[LVWH� XQ� OtPLWH� Pi[LPR� GH� UHWDUGR� HQWUH� HO� PRPHQWR� GHO�PXHVWUHR�\�HO�LQVWDQWH�HQ�HO�TXH ORV�UHVXOWDGRV�HVWiQ�GLVSRQLEOHV��(VWH�YDORU�GH�UHWDUGR�QXQFD�GHEHUi� VREUHSDVDU�HO� WRSH�Pi[LPR�H[LVWHQWH�� SDUD�DVHJXUDU�HO�FRUUHFWR�IXQFLRQDPLHQWR�GH�OD�DSOLFDFLyQ�
�������'63�YV�0,&52352&(6$'25(6��$QiOLVLV�&RPSDUDWLYR��
3DUD�DQDOL]DU�VL�XQD�DUTXLWHFWXUD�QR�EDVDGD�HQ�'63�HV�DSWD�SDUD�HO�SURFHVDGR�GH�VHxDOHV�HQ�IRUPD�'LJLWDO��VH�SXHGH�FRPSUREDU�FyPR�UHVSRQGH�D�XQD�VHULH�GH�FDUDFWHUtVWLFDV�EiVLFDV�FRPR�VRQ �
�� $ULWPpWLFD� GH� DOWD� YHORFLGDG� \� SUHFLVLyQ �� VH� WUDWDUi� HQ� OD� PD\RUtD� GH� ORV�FDVRV� GH� VLVWHPDV� TXH� GHEHQ� UHVSRQGHU� HQ� WLHPSR� UHDO�� VLHQGR�FDUDFWHUtVWLFDV� YLWDOHV� OD� YHORFLGDG� GH� FDOFXOR�� \� GLVSRQHU� GH� IRUPDWRV�HVSHFLDOHV�SDUD�ORV�GDWRV��� )OXMR�GH�'DWRV�UiSLGR�\�FRQVWDQWH ��HV�LPSRUWDQWH�WHQHU�HQ�WRGR�PRPHQWR�HO�PD\RU�JUDGR�GH�XWLOL]DFLyQ�SRVLEOH�GH�ODV�XQLGDGHV�GH�FDOFXOR�



��
�� 1R� VREUHFDUJDU� ORV� EXFOHV �� 3XHV� HQ� UHDOLGDG� XQ� SURJUDPD� SDUD� XQD�DSOLFDFLyQ�'63�HV�HQ�RFDVLRQHV�XQ�DOJRULWPR� UHSHWLWLYR�\�FRQ�XQD�FDQWLGDG�FRQVLGHUDEOH�GH�GDWRV�D�PDQHMDU�
'HVFDUJDU� OD� &38� GHO� WUDEDMR� GH� FRQWURODU� ORV� VDOWRV� \� GHFUHPHQWRV� GH� ORV�SXQWHURV��SDVDQGR�HVWD�IXQFLyQ�D�RWUDV�XQLGDGHV��DXPHQWDUi�HO�UHQGLPLHQWR�GHO�VLVWHPD��$�RWUDV�DUTXLWHFWXUDV�FRPR�OD�5,6&�R�SRU�HMHPSOR�ORV�SURFHVDGRUHV�HQ�SDUDOHOR��VH� OHV� SXHGH� VXSRQHU� XQD� JUDQ� YHORFLGDG� HQ� OD� HMHFXFLyQ� GH� LQVWUXFFLRQHV��SXHV� pVD� HV� VX� ILQDOLGDG�� $Vt� 5,6&� VXUJH� FRPR� XQD� QXHYD� RSFLyQ� DQWH� ORV�FRQYHQFLRQDOHV� SURFHVDGRUHV� &,6&�� LQWHQWDGR� GHVHFKDU� OD� FUHFLHQWH�FRPSOHMLGDG� TXH� pVWRV� SUHVHQWDQ� HQ� FXDQWR� D� GLUHFFLRQDPLHQWR� \� WLSRV� GH�LQVWUXFFLRQHV�GLVWLQWDV���SDUD�PHGLDQWH�KHUUDPLHQWDV�PiV�VHQFLOODV�SRWHQFLDU�VX�UHQGLPLHQWR�
(V�DTXt�HQWRQFHV�FXDQGR�VXUJH�XQ�SDUDOHOR�HQWUH�HVWRV�SURFHVDGRUHV��5,6&��\�ORV�'63��(Q�XQ�SURFHVDGRU�5,6&�VXV�GLVHxDGRUHV�FRQVLGHUDQ�OD�LQVWUXFFLyQ�GH�PXOWLSOLFDU� FRPR�DOJR� UHGXQGDQWH�� \D�TXH�VH�SXHGH�REWHQHU�PHGLDQWH�VXPDV�VXFHVLYDV��(VWR� SRGUtD� SDVDU� GHVDSHUFLELGR� HQ� XQ� VLVWHPD� FRPSXWDFLRQDO� GH�SURSyVLWR�JHQHUDO��GRQGH�HVWD�RSHUDFLyQ�QR�VH�SUHVHQWD�PX\�D�PHQXGR��SHUR�HQ� XQD DSOLFDFLyQ� '63�� HV� XQD� RSHUDFLyQ� EiVLFD� \D� TXH� VH� UHTXLHUH� HQ�QXPHURVDV� RFDVLRQHV��$Vt� SXHV�PLHQWUDV� ORV�5,6&� LQWHQWDQ� LQWURGXFLU�HQ� VXV�QXHYRV�PRGHORV�OD�LQVWUXFFLyQ�GH�PXOWLSOLFDU��SXHV�HQ�ORV�DQWLJXRV�QR�H[LVWtD���ORV� SURFHVDGRUHV� GLJLWDOHV� GH� VHxDO� OOHJDQ� D� WDO� SXQWR� TXH� LQWHJUDQ�PXOWLSOLFDGRUHV�SDUD�GHVDUUROODU�FiOFXORV�HQ�XQ�VROR�FLFOR�
(V� LPSRUWDQWH� VDEHU� FXiQGR� \� GyQGH� XWLOL]DU� XQ� SURFHVDGRU� GLJLWDO� GH� VHxDO��SXHV� HV� XQ� HOHPHQWR�PX\� YHQWDMRVR� HQ� HO� FiOFXOR� GH� FRPSOHMDV� RSHUDFLRQHV�PDWHPiWLFDV��HO�PDQHMR�GH�GDWRV�\�HO�FRVWR��DGHPiV�SUHVHQWD�XQD�DPSOLD�JDPD�GH� SRVLELOLGDGHV� HQ� HO�PRPHQWR� GH� HVFRJHU� HO� SURFHVDGRU�'63� TXH�PiV� VH�DMXVWH�D�ORV�UHTXHULPLHQWRV�GHO�VLVWHPD�TXH�GHVHDPRV�GHVDUUROODU�



��
����/26�',6326,7,926�/2*,&26�352*5$0$%/(6��)3*$V�\�&3/'V
/RV�UHTXHULPLHQWRV�\� OD�FRPSOHMLGDG�GH� ODV�DSOLFDFLRQHV�EDVDGDV�HQ�VLVWHPDV�GLJLWDOHV�VH�KDQ� LQFUHPHQWDGR�HQ�XQ�DOWR�SRUFHQWDMH�HQ�ORV�~OWLPRV�DxRV��D�WDO�SXQWR� TXH� VX� LPSOHPHQWDFLyQ� FRQ� FLUFXLWRV� LQWHJUDGRV� FRQYHQFLRQDOHV� �SRU�HMHPSOR� OD� VHULH� ��/6[[��EDVDGD�HQ� FRPSXHUWDV� OyJLFDV� VH� KD FRQYHUWLGR�HQ�DOJR�EDVWDQWH� LQSUiFWLFR�GH�UHDOL]DU�GHELGR�D� OD�EDMD�HVFDOD�GH�LQWHJUDFLyQ�\�D�VX�GHVHPSHxR�/D�DFWXDO�WHFQRORJtD�RIUHFH�VROXFLRQHV�D�HVWDV�QHFHVLGDGHV��LQWHJUDQGR�HQ�XQ�PLVPR�FKLS��FLUFXLWHULD�GH�DOWD�GHQVLGDG�TXH��GH�RWUD�PDQHUD��VROR�VHUtD�SRVLEOH�LPSOHPHQWDU�FRQ�XQD�PXQHURVD�FDQWLGDG�GH�FKLSV�VLPSOHV��FRQ�HO�FRQVLJXLHQWH�DKRUUR�GH�FRQVXPR��HVSDFLR�ItVLFR��\�FRVWR��(Q�HVWH�VHQWLGR��H[LVWHQ�IRUPDV�GH�LQWHJUDU�HQ�XQ�VROR�GLVSRVLWLYR�WRGD�XQD�FLUFXLWHULD��GH�DOWR�GHVHPSHxR��8QD�GH�HVWDV�IRUPDV�HV�HO�GLVHxR�GH�GLVSRVLWLYRV�$6,&��$SSOLFDWLRQ�6SHFLILF�&LUFXLW���/D�RWUD�RSFLyQ��PDV�HFRQyPLFD�\�TXH�VH�HQFXHQWUD�DO�DOFDQFH�GH�ORV�GLVHxDGRUHV��FRQVLVWH� HQ� OD� XWLOL]DFLyQ� GH� ORV� 'LVSRVLWLYRV� /yJLFRV� SURJUDPDEOHV� TXH� VRQ�FKLSV�HQ�ORV�TXH�OD�IXQFLRQDOLGDG�LQWHUQD�RIUHFH�OD�SRVLELOLGDG�GH�VHU�UHGHILQLGD�
'H RWUR� ODGR��HQ� ORV�~OWLPRV�DxRV�VH� �KD�DFRUWDGR�HQ�JUDQ�PHGLGD��OD�EUHFKD�TXH�VHSDUD�HO�KDUGZDUH�GHO�VRIWZDUH���/RV�LQJHQLHURV�GH�KDUGZDUH�KDQ�FUHDGR�OD�PD\RU�SDUWH�GH�VXV�QXHYRV�FLUFXLWRV�GLJLWDOHV�HQ�OHQJXDMHV�GH�SURJUDPDFLyQ�FRPR� HO� 9+'/� \� IUHFXHQWHPHQWH� OD� RULHQWDFLyQ� KDFLD� OD� XWLOL]DFLyQ� GH�GLVSRVLWLYRV�)3*$V�\�&3/'V��¢4Xp�VRQ�HVWRV�FLUFXLWRV�\�FyPR�HVWRV�FDPELDQ�HO�GHVWLQR�GH�ORV�VLVWHPDV�HPSRWUDGRV��HPEHGGHG���HQ�VXV�EDVHV�GH�GLVHxR"�
<D�GHVGH�KDFH�DOJXQRV�DxRV��OD�FDSDFLGDG�SURPHGLR�GH�ORV�GLVSRVLWLYRV�OyJLFRV�SURJUDPDEOHV�KDQ�YHQLGR�FUHFLHQGR�D�XQ�ULWPR�EDVWDQWH�DFHOHUDGR��(O�QXPHUR�Pi[LPR�GH�FRPSXHUWDV�HQ�XQD�)3*$�VH�HQFXHQWUD�DFWXDOPHQWH��DOUHGHGRU�GH��������� \� HVWH� YDORU� HVWi� D~Q� HQ� FUHFLPLHQWR�� GXSOLFiQGRVH� FDVL� FDGD� ���PHVHV��(QWUHWDQWR��HO�SUHFLR�GH�HVWRV�FKLSV�HVWD�GLVPLQX\HQGR�FDGD�GtD�PDV��$FWXDOPHQWH��ORV�LQJHQLHURV�GH�KDUGZDUH�\�VRIWZDUH�GHVFULEHQ�VXV�DSOLFDFLRQHV�OyJLFDV�HQ�WpUPLQRV�SDUD��OHQJXDMHV�GH�DOWR�QLYHO��\�OXHJR�SURFHGHQ�D��SRQHU��HO�UHVXOWDGR�GH�OD�FRPSLODFLyQ�GHQWUR�GH�XQ�GLVSRVLWLYR�GH�VLOLFLR��FKLS���



��
([LVWHQ�HQ�HO�PHUFDGR�YDULDV�FODVHV�GH�GLVSRVLWLYRV�SDUD� OyJLFD�SURJUDPDEOH��GHVGH� SHTXHxRV� FKLSV� FRQ� FDSDFLGDG� SDUD� LPSOHPHQWDU� XQ� SXxDGR� GHHFXDFLRQHV� OyJLFDV�� KDVWD� XQD� �HQRUPH�� )3*$� GHQWUR� GH� OD� FXDO� SRGHPRV�FRQILJXUDU�HO�Q~FOHR�GH�XQ�SURFHVDGRU�\�VXV�SHULIpULFRV���$GHPiV�GH�FODVLILFDU�XQ� GLVSRVLWLYR� OyJLFR� SURJUDPDEOH� SRU� VX� WDPDxR�� XQR� GH� ODV� UDVJRV� PDV�LPSRUWDQWHV�HQ�HOORV�HV�VX�DUTXLWHFWXUD�
������',6326,7,926�/2*,&26�352*5$0$%/(6�6,03/(6��3/'V�
/RV�GLVSRVLWLYRV�OyJLFRV�SURJUDPDEOHV�VLPSOHV��3/'V��IXHURQ�ORV�SULPHURV�FKLSV�HQ� VX� JHQHUR�� ORV� FXDOHV� VH� GHVDUUROODURQ� FRQ� HO� SURSyVLWR� GH� SRGHU�LPSOHPHQWDU� DSOLFDFLRQHV� EDVDGDV� HQ� OyJLFD� GLJLWDO�� HQ� KDUGZDUH�� (Q� RWUDV�SDODEUDV�� FRQ� HOORV� HUD� SRVLEOH� UHHPSOD]DU� XQ� FRQMXQWR� GH� FLUFXLWRV� OyJLFRV�LQWHJUDGRV� FRQYHQFLRQDOHV�� FRPR� SRU� HMHPSOR� ORV� SHUWHQHFLHQWHV� D� OD� VHULH���/6[[[��H�LQWHUFDPELDUORV�FRQ�XQR�VROR�GH�HVWRV�FKLSV�3/'�
'HQWUR� GH� HVWD� JDPPD� VH� HQFRQWUDEDQ� ODV�3$/� �3URJUDPPDEOH�$UUD\� /RJLF��TXH�FRQVLVWtDQ�HQ�XQD�PDWUL]�GH�FRPSXHUWDV�$1'�\�XQD�FRPSXHUWD�ILMD�25��(V�DVt�� TXH� HUD� SRVLEOH� LPSOHPHQWDU� IXQFLRQHV� OyJLFDV� HQ� IRUPD� GH� VXPDV� GH�YDULRV�WpUPLQRV�FRPR�HQWUDGDV�D�OD�PDWUL]�GH�FRPSXHUWDV�$1'��
7DPELpQ�SHUWHQHFHQ�D�HVWD�FODVLILFDFLyQ�ORV�3/$��3URJUDPPDEOH�/RJLF�$UUD\���6H� GLIHUHQFLDQ� GH� VXV� DQWHFHVRUDV� HQ� TXH� D� OD� VDOLGD� GH� OD� PDWUL]� $1'� VH�HQFXHQWUD��D�VX�YH]��XQD�PDWUL]�GH�FRPSXHUWDV�25��GH�IRUPD�TXH�D�OD�VDOLGD�GH�FDGD�25�VH�KDOOD�XQ�IOLS�IORS�FX\DV�VDOLGDV�VRQ�FRQHFWDGDV��QXHYDPHQWH�FRQ�OD�PDWUL]�GH�HQWUDGD�
'HQWUR� GH� FDGD� 3/'� VH� HQFXHQWUD� XQ� FRQMXQWR� GH� HOHPHQWRV� OODPDGRV�PDFURFHOGDV� ODV� FXDOHV� VH� HQFXHQWUDQ� FRPSOHWDPHQWH� FRQHFWDGDV�� (VWDV�PDFURFHOGDV� HVWiQ� FRPSXHVWDV� SRU� XQD� GHWHUPLQDGD� FDQWLGDG� GH� OyJLFD�FRPELQDWRULD� �SRU� HMHPSOR� FRPSXHUWDV� 25�� $1'�� HWF��� \� DOJXQRV� IOLS�IORSV��VLHQGR� SRVLEOH� LPSOHPHQWDU� GHQWUR� GH� FDGD� PDFURFHOGD� XQD� HFXDFLyQ�ERROHDQD�



��
������&3/'V
&RQ� HO� FRUUHU� GH� ORV� DxRV�� OD� GHQVLGDG� GHQWUR� GH� HVWRV� FKLSV� VH� KDLQFUHPHQWDGR�� VLHQGR� QDWXUDO� TXH� ORV� IDEULFDQWHV� GH� 3/'V� HYROXFLRQDUDQ� VX�SURGXFWR� ORJUDQGR� XQD�PD\RU� FDSDFLGDG�DO� LQWHULRU� GH� FDGD�GLVSRVLWLYR�� D� ORV�TXH� GHQRPLQDURQ� &3/'V�� 3UREDEOHPHQWH� ORV� &3/'V� PDV� SRSXODUHV� HQ� HO�PHUFDGR�DFWXDO�VRQ�ORV�IDEULFDGRV�SRU�OD�HPSUHVDV�;,/,1;�\�$/7(5$�
3DUD� SURSyVLWRV� PDV� SUiFWLFRV�� VH� SXHGH� LPDJLQDU� D� XQ� &3/'� FRPR� XQ�FRQMXQWR�GH�P~OWLSOHV�3/'V�VLPSOHV�HPSDTXHWDGRV�GHQWUR�GH�XQ�VROR�FKLS���/D�JUDQ�FDSDFLGDG�GH�ORV�&3/'V�RIUHFH�OD�SRVLELOLGDG�GH�LPSOHPHQWDU�XQD�R�PDV�HFXDFLRQHV�OyJLFDV��R�PHMRU�DXQ��GHVDUUROODU�SUR\HFWRV�GH�DOWD�FRPSOHMLGDG��(Q�OD�)LJXUD�����VH�REVHUYD�XQ�GLDJUDPD�HQ�EORTXHV�GH�OD�FRQVWLWXFLyQ�LQWHUQD�GH�XQ�&3/'�

)LJXUD������'LDJUDPD�HQ�EORTXH�V�GH�OD�HVWUXFWXUD�LQWHUQD�GH�XQ�&3/'�
&DGD�XQR�GH� ORV� EORTXHV� OyJLFRV�PRVWUDGRV� HQ� OD�)LJXUD� ���� VH�SXHGH�GHFLU�TXH�HTXLYDOHQ�D�XQ�3/'�VLPSOH��$Vt�� ORV�&3/'V�DFWXDOHV�FRQWLHQHQ�XQD�JUDQ�FDQWLGDG� GH� EORTXHV� OyJLFRV� D� VX� LQWHULRU�� 7RGRV� HVWRV� EORTXHV� OyJLFRV� VH�HQFXHQWUDQ� IRUPDGRV�� D� VX� YH]�� SRU� PDFURFHOGDV� LQWHUFRQFWDGDV� PHGLDQWH�PLQ~VFXORV�DODPEUHV���$�GLIHUHQFLD�GH�OD�FRQH[LyQ�LQWHUQD�GH�XQ�3/'��OD�PDWUL]�GH�LQWHUFRQH[LyQ�GHQWUR�GH�XQ�&3/'�SXHGH�R�QR�HVWDU�WRWDOPHQWH�FRQHFWDGD�



��
������)3*$V
(VWRV�GLVSRVLWLYRV�GLILHUHQ�SRU�FRPSOHWR�UHVSHFWR��D�ORV�\D�PHQFLRQDGRV��(VWD�GLIHUHQFLD� UDGLFD� HQ� TXH� ODV� )3*$V� VH� FRPSRQHQ� GH� FHOGDV� LQGLYLGXDOHV�URGHDGDV�SRU� XQD�JUDQ� FDQWLGDG�GH�FDPLQRV�SRU� ORV� FXDOHV�GLFKDV�FHOGDV�VH�LQWHUFRQHFWDQ�HQWUH�VL���(Q�OD�)LJXUD�����SRGHPRV�DSUHFLDU�OD�DUTXLWHFWXUD�WtSLFD�GH�XQD�)3*$��

)LJXUD�����'LDJUDPD�HQ�EORTXHV�GH�OD�FRPSRVLFLyQ�LQWHUQD�GH�XQD�)3*$�
(VWD�VH�FRPSRQH�GH�WUHV�SDUWHV�EiVLFDV��DVt��
�� /RV�EORTXHV�OyJLFRV��� ,QWHUFRQH[LRQHV�SURJUDPDEOHV��� /RV�EORTXHV�GH�HQWUDGD�\�VDOLGD��,�2�
/RV� EORTXHV� GH� HQWUDGD� \� VDOLGD� �,�2�� FRQIRUPDQ� XQ� DQLOOR� DOUHGHGRU� GHO�GLVSRVLWLYR� �VX�FRQWRUQR���&DGD�XQR�GH�HVWRV�RIUHFH� OD�SRVLELOLGDG�GH� WUDEDMDU�WDQWR�FRPR�HQWUDGD��VDOLGD��R�HQ�PRGR�ELGLUHFFLRQDO��VLHQGR�DFFHVDGRV�D�WUDYpV�GH� ORV� SLQHV� GHO� FKLS�� ORV� FXDOHV� WDPELpQ� VRQ� HQ� VX� PD\RUtD� GH� SURSyVLWR�JHQHUDO��,�2��
(VWH�DQLOOR�HQFLHUUD�WRGR�XQ�DUUHJOR�GH�EORTXHV�OyJLFRV�\�ODV�FRQH[LRQHV�HQWUH�HOORV�� � $� HVWDV� FRQH[LRQHV� VH� OHV� GHQRPLQDQ� FDPLQRV� GH� LQWHUFRQH[LyQ�



��
SURJUDPDEOHV���(Q�HVWH�VHQWLGR��OD�SURJUDPDFLyQ�GH�HVWRV�GLVSRVLWLYRV�)3*$V�VH� UHDOL]D� DFWXDQGR� VREUH� HVWRV� FDPLQRV� GH� LQWHUFRQH[LyQ�� UHDOL]DQGR� OD�FRPXQLFDFLyQ�GH�XQRV�EORTXHV�OyJLFRV�FRQ�RWURV�
/RV� EORTXHV� OyJLFRV� GH� ODV� )3*$V� GH� ;,/,1;� VH� OODPDQ� &/%� � �&RQILJXUDEOH�/RJLF�%ORFN���\�HVWiQ�FRPSXHVWRV�SRU�XQD�VHFFLyQ�GH�OyJLFD�FRPELQDFLRQDO��GRV�IOLS�IORSV�� \� FLUFXLWRV� DGLFLRQDOHV� GH� PXOWLSOH[DGR�� (VWRV� EORTXHV� HVWiQ�LQWHUFRQHFWDGRV�PHGLDQWH�XQD�PDWUL]�GH�FRPXQLFDFLyQ�HQ�HO�LQWHULRU�GHO�FKLS��
*UDFLDV� D� WRGDV� HVWDV� PDJQLILFDV� FDUDFWHUtVWLFDV�� SRGHPRV� FRQFOXLU� TXH� OD�DUTXLWHFWXUD�GH�XQD�)3*$�HV�OR�EDVWDQWH�PDV�IOH[LEOH�TXH�OD�GH�XQ�&3/'���(VWR�ODV�FRQYLHUWH�HQ�HOHPHQWRV�PX\�HILFLHQWHV�HQ� OR�TXH�VH�UHILHUH�D�DSOLFDFLRQHV�SLSHOLQH��\�HQ�FXDQWR�D�GHQVLGDG��HQ�FXHVWLyQ�GH�FRPSXHUWDV�SRU�FKLS��DGHPiV�GH�TXH�VX�FRVWR�HV�PHQRU�TXH�HO�GH�XQ�&3/'�
������352&(62�'(�',6(f2��<�'(6$552//2�'(�+$5':$5(
(O� SURFHVR� GH� GLVHxR� \� GHVDUUROOR� GH� KDUGZDUH� FRQ� OyJLFD� GLJLWDO� QR� HV�PX\�GLIHUHQWH���D�VLPSOH�YLVWD��DO�UHDOL]DGR�HQ�DSOLFDFLRQHV�HPSRWUDGDV��HPEHGGHG����
8Q� HVER]R� GH� OD� HVWUXFWXUD� GHO� KDUGZDUH� \� VXV� FDUDFWHUtVWLFDV� VH� UHDOL]D�PHGLDQWH� ORV� OODPDGRV� OHQJXDMHV� GH� GHVFULSFLyQ� KDUGZDUH� GH� DOWR� QLYHO��XVXDOPHQWH�9+'/��



��
(O�SURFHGLPLHQWR�JHQHUDO�SDUD�HO�GHVDUUROOR�GH�KDUGZDUH�PHGLDQWH�GLVSRVLWLYRV�OyJLFRV�SURJUDPDEOHV�VH�PXHVWUD�HQ�OD�)LJXUD�����

)LJXUD� ����� 3URFHGLPLHQWR� SDUD� HO� GHVDUUROOR� KDUGZDUH� XVDQGR� /yJLFD�
3URJUDPDEOH�
4XL]i�� XQD� GH� ODV� GLIHUHQFLDV� PiV� QRWDEOH� HQWUH� ORV� GLVHxRV� GH� KDUGZDUH� \�VRIWZDUH� HV� OD� IRUPD� FRPR� HO� LQJHQLHUR� FRQFLEH� ODV� LGHDV� GH� VROXFLyQ� D� ORV�SUREOHPDV�� /RV� GHVDUUROODGRUHV� GH� VRIWZDUH� FDVL� VLHPSUH� WLHQGHQ� D� �� SHQVDU�VHFXHQFLDOPHQWH���ODV�OtQHDV�GH�FyGLJR�IXHQWH�TXH�HVFULEHQ�VRQ�HMHFXWDGDV�HQ�GLFKR�RUGHQ��'XUDQWH�HO�GLVHxR�LQLFLDO�GHO�KDUGZDUH��ORV�GHVDUUROODGRUHV�GHEHQ���SHQVDU� HQ� SDUDOHOR�� SXHV� WRGDV� ODV� VHxDOHV� GH� HQWUDGD� DO� GLVSRVLWLYR� VRQ�SURFHVDGDV�HQ�SDUDOHOR��3RU�FRQVLJXLHQWH��ODV�GHFODUDFLRQHV�HQ�HO�OHQJXDMH�GH�GHVFULSFLyQ�KDUGZDUH�SHUPLWH�FUHDU�XQDV�HVWUXFWXUDV�TXH�VH�HMHFXWDQ�DO�PLVPR�WLHPSR��
$O� SDVR�GHO� GLVHxR� LQLFLDO�� OH� VLJXH�HO� GH� OD� VLPXODFLyQ��(Q�HVWH� VHJPHQWR�VH�HMHFXWD�HO�GLVHxR�\�VH�FRQILUPD�PHGLDQWH�OD�VLPXODFLyQ�TXH�SDUD�XQ�FRQMXQWR�GH�HQWUDGDV� GDGR� VH� SURGXFHQ� HQ� ODV� VDOLGDV� ODV� VHxDOHV� FRUUHFWDV� �ODV�HVSHUDGDV���1R�REVWDQWH��VH�SXHGHQ�SUHVHQWDU�DOJXQRV�SUREOHPDV�UHODFLRQDGRV�FRQ� OD� FDSDFLGDG� GHO� GLVSRVLWLYR� \� ORV� WLHPSRV� GH� HMHFXFLyQ� HQ� HO� KDUGZDUH��SHUR� D~Q� DVt�� HO� LQJHQLHUR� SRGUi� FRQVWDWDU� VL� VX� GLVHxR� OyJLFR� VH� HQFXHQWUD�



��
IXQFLRQDOPHQWH� FRUUHFWR�� DQWHV� GH� SDVDU� D� OD� VLJXLHQWH� HWDSD� GHO� SURFHVR�GLVHxR�
/D� FRPSLODFLyQ� GHO� KDUGZDUH� VRODPHQWH� VH� LQLFLDUi� GHVSXpV� GH� TXH� VH� KD�FRQILUPDGR� TXH� OD� UHSUHVHQWDFLyQ� IXQFLRQDO� HV� FRUUHFWD�� (VWD� HWDSD� OD�FRQIRUPDQ� XQD� UHSUHVHQWDFLyQ� LQWHUPHGLD� GHO� GLVHxR� KDUGZDUH� OODPDGD�VtQWHVLV��\�XQ�SURFHVR�GH�WUDGXFFLyQ OODPDGR�SODFH�DQG�URXWH�� (VWH�LQYROXFUD�OD�XELFDFLyQ�GH�ODV�HVWUXFWXUDV�OyJLFDV�GHVFULWDV�SRU�HO�UHVXOWDGR�GH�OD�VtQWHVLV��VREUH� ODV� DFWXDOHV� PDFURFHOGDV�� LQWHUFRQH[LRQHV�� \� UHVSHFWR� D� ORV� SLQHV� GH�HQWUDGD�\�VDOLGD�GHO�GLVSRVLWLYR�VHOHFFLRQDGR�
&RPR� UHVXOWDGR� GHO� SODFH� DQG� URXWH�� VH� REWLHQH� XQD� FDGHQD� GH� ELWV�� OD� FXDO�SXHGH�PLUDUVH�FRPR�HO�GDWR�ELQDULR�TXH�GHEHUi�VHU�FDUJDGR�GHQWUR�GH�OD�&3/'�R� OD� )3*$�� FRQ� HO� REMHWLYR� GH� TXH� GLFKR� FKLS� FRQILJXUH� HO� GLVHxR� KDUGZDUH�GHVHDGR�
������352*5$0$&,21�'(�/26�',6326,7,926�'(�/2*,&$�352*5$0$%/(
8QD� YH]� VH� WHQJD� OD� FDGHQD� GH� ELWV�� UHVXOWDGR� GH� ORV� SURFHGLPLHQWRV�DQWHULRUPHQWH�PHQFLRQDGRV�� VH� YD� D� QHFHVLWDU� GH� XQ� GLVSRVLWLYR� TXH� SHUPLWD��EDMDU� HVWD�LQIRUPDFLyQ�DO�GLVSRVLWLYR�OyJLFR��
8QD� GH� ODV� FDUDFWHUtVWLFDV� SULQFLSDOHV� GH� ODV� )3*$V� HV� TXH� GHEHQ� VHU�UHSURJUDPDGDV� FDGD� YH]� TXH� VH� LQLFLD� OD� DOLPHQWDFLyQ� HOpFWULFD� DO� FLUFXLWR��&XDQGR� HO� FKLS� QR� UHFLEH HQHUJtD�� WRGD� OD� LQIRUPDFLyQ� FRQWHQLGD� HQ� HO� VH�YRODWL]D�� 3RU� HOOR� HV� QHFHVDULR� SURYHHU�� MXQWR� DO� FKLS� )3*$�� XQD�PHGLR� SDUD�FDUJDU�GH�QXHYR�OD�LQIRUPDFLyQ�HQ�pO��/R�PDV�XVXDO�HV�GLVSRQHU�GH�XQD�XQLGDG�GH�PHPRULD��GH�DFXHUGR�D�OR�VXJHULGR�SRU�HO�IDEULFDQWH��FRPR�SRU�HMHPSOR�XQD�(3520�� ((3520�� PHPRULD� VHULDO�� HWF��� GH� PDQHUD� TXH� VH� SURGX]FD� XQ�YROFDGR�GH�HVWH�SURJUDPD�FDGD�YH]�TXH�VH�LQLFLH�OD�DOLPHQWDFLyQ�DO�FLUFXLWR�



��
(Q� HO� FDVR� GH� ODV� &3/'V�� HO� VRIWZDUH� GH� GHVDUUROOR� SHUPLWH� OD� XWLOL]DFLyQ� GH�SURJUDPDGRUHV�SURYLVWRV�GH�VX�DGHFXDGD� LQWHUID]��8QD�YH]�TXH� OD�VLPXODFLyQ�KD� VLGR� H[LWRVD�� VH� UHDOL]D� OD� SURJUDPDFLyQ� VREUH� HO� FKLS� SRU� PHGLR� GHO�TXHPDGRU�� (VWR� VH� GD�� JUDFLDV� D� TXH� ORV� GLVSRVLWLYRV� &3/'� JR]DQ� GH� WHQHU�PHPRULD�LQWHUQD��ELHQ�VHD�(3520��((3520��R�)/$6+�
/RV� &3/'6� PiV� PRGHUQRV�� WDPELpQ� SURSRUFLRQDQ� OD� SRVLELOLGDG� GH� VHU�UHSURJUDPDGRV�GHQWUR�GH�VX�FLUFXLWR�GH�DSOLFDFLyQ��VLQ�TXH�H[LVWD�OD�QHFHVLGDG�GH� UHWLUDUORV� GH� VX� FLUFXLWR� LPSUHVR�� (VWR� SRVLELOLWD� ERUUDU� VX� FRQWHQLGR�� \� OD�UHSURJUDPDFLyQ�LQWHUQD��D�WUDYpV�GH�XQD�LQWHUIDFH�OODPDGD�-7$*�



��
&$3,78/2��

'(6&5,3&,21�'(�/$�$3/,&$&,Ï1
(O�WUDEDMR�GH�LQYHVWLJDFLyQ�GHVDUUROODGR�HQ�HVWH�SUR\HFWR�GH�JUDGR��FRQVLVWLy�HQ�HO� GLVHxR�� SUXHED�� H� LPSOHPHQWDFLyQ�FRQVWUXFFLyQ� GH� XQ� VLVWHPD� GH� FRQWURO�HPEHELGR�GH�YXHOR�SDUD�HVWDELOL]DFLyQ�\�PDQWHQLPLHQWR�GHO�FXUVR�GH�YXHOR�GH�XQD� DHURQDYH� QR� WULSXODGD� �8$9�� UDGLRFRQWURODGD GHVGH� XQD� HVWDFLyQ� HQ�WLHUUD�

������&21&(3726�62%5(�(/�&21752/�'(�81$�$(521$9(
$QWHV�GH� LQLFLDU�FRQ� OD�GHVFULSFLyQ�GHO�VLVWHPD�GH�FRQWURO�GH�YXHOR�SURSXHVWR��HV�PX\�FRQYHQLHQWH�KDFHU�XQD�EUHYH�H[SOLFDFLyQ�GH�OD�PDQHUD�FRPR�IXQFLRQDQ�ODV� DHURQDYHV�� VXV� GLVSRVLWLYRV� GH� VXVWHQWDFLyQ�� \� FRQWURO� SULPDULR��DHURGLQiPLFR��GH�YXHOR�
/DV�IXHU]DV�DHURGLQiPLFDV�FUHDGDV�SRU�OD�LQWHUDFFLyQ�GH�ODV�DHURQDYHV�FRQ�HO�DLUH�VRQ�GH�JUDQ�LPSRUWDQFLD�SDUD�HO�YXHOR��$O�GHVSOD]DUVH�SRU�HO�DLUH��HO�DYLyQ�FUHD�XQD�FRUULHQWH�GH�DLUH�TXH�DOFDQ]D�JUDQGHV�YHORFLGDGHV��$�HVWR�VH�OH�OODPD�³YLHQWR�UHODWLYR´��/DV�SUHVLRQHV�TXH�HMHUFH�HVWH�DLUH�VREUH�ODV�VXSHUILFLHV�GH�ODV�DODV� \� OD� FROD�KDFHQ�SRVLEOH�HO� YXHOR�HVWDEOH��(Q� ODV� DODV� FXUYDGDV��HO� YLHQWR�UHODWLYR�JHQHUD�VXVWHQWDFLyQ��XQD�IXHU]D�TXH�FRQWUDUUHVWD�D�OD�GH�OD�JUDYHGDG���
/DV� VXSHUILFLHV� KRUL]RQWDOHV� GH� OD� FROD� DFW~DQ� HQ� HO� YLHQWR� FRPR� XQD� YHOHWD�WHQGLGD�HQ� VHQWLGR� KRUL]RQWDO��PDQWHQLHQGR�D� QLYHO� HO� DYLyQ��HO� FXDO� FRQVHUYD�GLULJLGR� VX� UXPER� JUDFLDV� DO� SODQR� YHUWLFDO� GH� GHULYD�� 0RVWUDQGR� YDULDV�VXSHUILFLHV�PyYLOHV��)LJXUD������HQ�GLYHUVDV�SRVLFLRQHV��GLIHUHQWHV�iQJXORV��FRQ�UHVSHFWR�DO�YLHQWR�UHODWLYR��OD�DHURQDYH�HV�VRPHWLGD�FRPSOHWDPHQWH�D�HVWH�IOXMR�GH�DLUH�FRQ�HO�REMHWLYR�GH�SRGHU�FRQWURODUOD�



��

)LJXUD������'LVSRVLWLYRV�GH�FRQWURO�SULPDULR�HQ�OD�DHURQDYH�GH�OD�DSOLFDFLyQ�
(VWDV� VXSHUILFLHV� PyYLOHV� D� ODV� FXDOHV� QRV� UHIHULPRV� HVWiQ� XELFDGDV� HQ� ODV�DODV��\�HQ� OD�FROD�GHO�DYLyQ��\�VRQ� ODV�TXH�SHUPLWHQ�VX�FRQWURO��/RV�$OHURQHV��LQFOLQiQGRVH�HQ�GLUHFFLRQHV�RSXHVWDV�HQ�ORV�ERUGHV�GH�IXJD�GHO�DOD��GHVYtDQ�HO�IOXMR� GH� DLUH� SDUD� VXELU� R� EDMDU� ODV� SXQWDV� GH� ODV� DODV� �5ROO��� (Q� HO� SODQR�KRUL]RQWDO�GH�FROD��XQ�ERUGH�PRYLEOH��HO�WLPyQ�GH�SURIXQGLGDG��LQFOLQD�OD�QDUL]�GH�OD� DHURQDYH� �3LWFK��� \� FRQWUROD� HO� iQJXOR� GH� HQFXHQWUR� FRQ� HO� DLUH�� OODPDGR�iQJXOR� GH� DWDTXH�� (O� WLPyQ� GH� GLUHFFLyQ�� XELFDGR� HQ� HO� SODQR� YHUWLFDO� GH� OD�GHULYD��HV�HO�GLVSRVLWLYR�TXH�SHUPLWLUi�HO�FRQWURO�GH�JLUR�ODWHUDO��<DZ��
$Vt�� SDUD� HO� GHVSHJXH�� DO� GHVSOD]DUVH� HO� DYLyQ� D�JUDQ� YHORFLGDG�SRU� OD� SLVWD��HVWH�VH�YD�DFHUFDQGR�JUDGXDOPHQWH�D�OD�YHORFLGDG�GH�VXVWHQWDFLyQ�R�GH�YXHOR��(O�IOXMR�GH�DLUH�TXH�FRUUH�SRU�HO�DOD�SURGXFH�VXVWHQWDFLyQ��SHUR�QR�OD�VXILFLHQWH�SDUD� HO� GHVSHJXH�� (O� SLORWR� LQFOLQD� HO� WLPyQ� GH� SURIXQGLGDG�� VXEH� OD� QDUL]� \�DFHQW~D�HO�DQJXOR�GH�DWDTXH�GHO�DOD��0LHQWUDV�PD\RU�VHD�HVWH�DQJXOR��PD\RU�VHUi�WDPELpQ�OD�IXHU]D�GH�VXVWHQWDFLyQ�JHQHUDGD�SRU�HO�DOD�
(O�DHURYHKLFXOR�VH�HOYDUi�FXDQGR�OD�IXHU]D�GH�VXVWHQWDFLyQ��R�DVFHQFLRQDO�VHD�LJXDO�D�VX�SHVR�WRWDO��6LQ�HPEDUJR��XQ�iQJXOR�GH�DWDTXH�PiV�DFHQWXDGR��VL�ELHQ�IDYRUHFH�OD�VXVWHQWDFLyQ��WDPELpQ�FUHD�PiV�UHVLVWHQFLD��IULFFLyQ���HV�PDV�GLILFLO�TXH�HO�DYLyQ�DWUDYLHVH�SRU�HO�DLUH��



��

'H� RWUR� ODGR�� HO� PRWRU� GHEHUi� JHQHUDU� PD\RU� SRWHQFLD� FXDQGR� VH� WUDWD� GH�DVFHQGHU� TXH� FXDQGR� VyOR� KD� GH� DYDQ]DU� KRUL]RQWDOPHQWH�� SXHV� HO� SULQFLSDO�IDFWRU�GHO�YXHOR�HV�HO�PRYLPLHQWR�GH�DYDQFH��HO�DYLyQ�GHEH�LU�OR�EDVWDQWH�UiSLGR�SDUD�TXH�HO�YLHQWR�UHODWLYR�SXHGD�SURGXFLU�OD�VXVWHQWDFLyQ�QHFHVDULD��
+DFLHQGR� UHIHUHQFLD� SRU� XQ� PRPHQWR� D� QXHVWUR� FDVR� SDUWLFXODU� HQ� HO� TXH� OD�DHURQDYH�D�XWLOL]DU�VHUi�SURSXOVDGD�SRU�XQ�PRWRU�GH�KpOLFH��HVWD�HV�HQ�UHDOLGDG�XQ� DOD� TXH� JLUD� HQ� XQ� SODQR� YHUWLFDO�� \� OD� IXHU]D�TXH� JHQHUD� HV� GHQRPLQDGD�HPSXMH�
8QD� YH]� HO� DYLyQ� DOFDQ]D� VX� DOWXUD� GH� YXHOR� �FUXFHUR��� HO� DYLyQ� VH� QLYHOD� \�FRPLHQ]D�D�VHJXLU�VX�WUD\HFWRULD��$KRUD��HQ�YXHOR�GLUHFWR�\�KRUL]RQWDO��WRGDV�ODV�IXHU]DV� TXH� DFW~DQ� VREUH� pO� HVWiQ� HQ� HTXLOLEULR�� (O� HPSXMH� HV� LJXDO� D OD�UHVLVWHQFLD��\�OD�VXVWHQWDFLyQ�FRPSHQVD�H[DFWDPHQWH�HO�SHVR�GHO�DHURSODQR��6L�QR� VH� SUHVHQWDUD� HVWH� HTXLOLEULR� HQWUH� DOJXQD� GH� HVWDV� IXHU]DV�� OD� QDYH� OR�EXVFDUtD� LQPHGLDWDPHQWH� DVFHQGLHQGR� R� GHVFHQGLHQGR� KDVWD� HQFRQWUDU� HO�SXQWR�GH�HTXLOLEULR�
3DUD�PDQWHQHU�HO� YXHOR�KRUL]RQWDO��VH�GHEHUi�FRRUGLQDU�GH�PDQHUD�SUHFLVD�HO�iQJXOR� GH� DWDTXH� \� HO� HPSXMH�� 6L� GLVPLQX\H� pVWH� �HVWR� HV� VL� HO� PRWRU� VH�GHVDFHOHUD�� HO� DYLyQ� HPSH]DUi� D� SHUGHU� DOWXUD�� 3DUD� SRQHUOR� KRUL]RQWDO� VH�SRGUi�HVFRJHU�HQWUH�GRV�RSFLRQHV��LQFUHPHQWDU�OD�DFHOHUDFLyQ�HQ�HO�PRWRU�SDUD�UHVWDEOHFHU� VX� DQWHULRU� IXHU]D� GH� HPSXMH�� R� LQFOLQDU� HO� DYLyQ� XQ� SRFR� KDFLD�DUULED�SDUD�DXPHQWDU�HO�iQJXOR�GH�DWDTXH�GHO�DOD�\�JHQHUDU�PDV�VXVWHQWDFLyQ��(Q� HVWH� FDVR� VH� KDEUi� DOWHUDGR� ODV� FRQGLFLRQHV� GH� YXHOR�� DXQTXH� VHGHVSOD]DUtD� KRUL]RQWDOPHQWH�� HO� UHVXOWDGR� HV� TXH� OD� YHORFLGDG� GH� YXHOR� VH�GHFUHPHQWDUi�
8QD�DHURQDYH�TXH�YXHOD�HQ�OtQHD�UHFWD�GHFLGH�YLUDU�KDFLD�XQ�GHWHUPLQDGR�ODGR��VHJ~Q� VX� UXWD��� SRU� HMHPSOR� KDFLD� OD� GHUHFKD�� HQWRQFHV� SDUD� ORJUDUOR� GHEH�PRYHU� PRPHQWiQHDPHQWH� ORV� DOHURQHV� FRQ� HO� SURSyVLWR� GH� EDMDU� OD� SXQWD�GHUHFKD�GHO�DOD�\�VXELU� OD� L]TXLHUGD��FRQ� OR�FXDO� LQFOLQDUi�ODWHUDOPHQWH�WRGR�VX�FXHUSR��IXVHODMH�\�ODV�DODV���



��

/D�VXVWHQWDFLyQ�GHO�DOD�RSHUDUi�DKRUD�KDFLD�DGHQWUR�\�KDFLD�DUULED��OD�IXHU]D�GH�VXVWHQWDFLyQ�KDFLD�DGHQWUR�HPSXMD�HO�DYLyQ�D�XQD�OtQHD�FXUYD�GH�YXHOR��SHUR�OD�IXHU]D� FHQWUtIXJD� UHDFFLRQD� DO� YLUDMH� HQ� GLUHFFLyQ� RSXHVWD�� FRQ� OR� TXH�FRQWUDUUHVWD�OD�VXVWHQWDFLyQ�KDFLD�DGHQWUR�\�HO�DHURSODQR�JLUD�VXDYHPHQWH��
(O� WLPyQ� YHUWLFDO�� VROR� VH� XWLOL]DUi� HQ�� HVWH� FDVR�� SDUD� FRQWUDUUHVWDU� HO�PRYLPLHQWR�GH�JXLxDGD��<DZ���'H�RWUR�ODGR��HQ�ORV�YLUDMHV�GH�XQD�DHURQDYH��HO�WLPyQ�GH�SURIXQGLGDG��HOHYDGRU��VH�LQFOLQD�XQ�SRFR�KDFLD�DUULED�SDUD�GDU�D�ODV�DODV� PD\RU� iQJXOR� GH� DWDTXH�� HVWR� FRPSHQVDUi� HO� SRUFHQWDMH� SHUGLGR� HQ� OD�IXHU]D�GH�VXVWHQWDFLyQ�GHELGR�DO�HIHFWR�GHO�PRYLPLHQWR�GH�JLUR�
�������(/�$7(55,=$-(
9DULRV�VRQ� ORV� IDFWRUHV�TXH�GHWHUPLQDQ� OD�DFWLWXG�TXH� WRPDUD�XQ�DYLyQ�HQ�VX�SURFHVR�GH�DWHUUL]DMH�� VX� WLSR�� WDPDxR��FDUJD��HO� YLHQWR�� HO�HVWDGR�GHO� WLHPSR�HWF��$Vt�SXHV��HO�REMHWLYR�VLHPSUH�VHUi�HO�GH�SRVDU�HO�DYLyQ�VREUH�OD�SLVWD�D�OD�PHQRU�YHORFLGDG�SRVLEOH�
3DUD�HOOR��SRGHPRV�JXLDUQRV�SRU�PHGLR�GH� ODV�VLJXLHQWHV�SDXWDV��3ULPHUR��VH�GHEH� UHGXFLU� OD� SRWHQFLD� GHO� PRWRU�� OD� QDUL]� EDMD� \� HO� DYLyQ� GHVFHQGHUi�VXDYHPHQWH�� $O� DFHUFDUVH� D� OD� SLVWD�� VH� UHGXFLUi� DXQ� PDV� OD� SRWHQFLD� \� VH�LQFOLQDUi� HO� WLPyQ� GH� SURIXQGLGDG� SDUD� GDU� D� ODV� DODV� XQ� PD\RU� iQJXOR� GH�DWDTXH�� (O� UHVXOWDGR� VHUi� XQ� GHVFHQVR� ³HPSLQDGR´�� $O� OOHJDU� D� OD� SLVWD�� VH�DXPHQWDUi�FDVL�DO�Pi[LPR�HO�iQJXOR GH�DWDTXH��HO�DYLyQ�VH�³HQGHUH]DUi´�\�FDVL�WRPDUi�OD�YHORFLGDG�PtQLPD�GH�YXHOR��WRFDQGR�HO�VXHOR�VXDYHPHQWH�
�������',$*5$0$�(1�%/248(6
$�FRQWLQXDFLyQ�VH�SUHVHQWD�HO�GLDJUDPD�HQ�EORTXHV�GHO�VLVWHPD�D�GHVDUUROODU��FRPR�XQ�DSR\R�LOXVWUDWLYR��



��

�������&20387$'25�'(�98(/2�)8==<��+DUGZDUH�\�6RIWZDUH�
6X�GLVHxR�HVWi�EDVDGR�HQ�XQ�SURFHVDGRU�GLJLWDO�GH�VHxDO�'63��RSWLPL]DGR�SDUD�FRQWURO��DFRPSDxDGR�GH�VXV�XQLGDGHV�SHULIpULFDV��ILOWURV��XQLGDGHV�GH�PHPRULD��XQLGDGHV�GH�SRWHQFLD�SDUD�HO�FRQWURO�GH�ORV�VHUYRPHFDQLVPRV��
(VWH�GLVSRVLWLYR�SHUPLWLUi�D�XQD�DHURQDYH�QR�WULSXODGD��UDGLRFRQWURODGD�GHVGH�XQD�HVWDFLyQ�HQ� WLHUUD���RSWLPL]DU�VXV�PRYLPLHQWRV�\�SURFHGLPLHQWRV�GH�YXHOR�



��
HQ� OR� TXH� VH� UHILHUH� D� HVWDELOLGDG�� FRQWURO� \� VHJXLPLHQWR� GHO� FXUVR� GH� YXHOR�GHWHUPLQDGR�
(O�DOJRULWPR�GH�FRQWURO�VH�GHVDUUROOy�FRQ�EDVH�D� ODV� WpFQLFDV�GH� OyJLFD�GLIXVD�FRQ� OR� TXH� VH� SUHWHQGLy� UHDOL]DU� WRGRV� ORV� SURFHVRV� DQWHV� PHQFLRQDGRV���RSWLPL]DFLyQ��HVWDELOL]DFLyQ�\�PDQWHQLPLHQWR�GHO�FXUVR�GH�YXHOR��� �(V�DVt�TXH�SRGHPRV�GHQRPLQDUOH�D�HVWD�SDUWH�FRPR�HO�FRQWURODGRU�'63�GLIXVR��HO�FXDO�HVWi�FRPSXHVWR�SRU�FXDWUR�SDUWHV�SULQFLSDOHV��
9 8Q�SULPHU�PyGXOR�DO�TXH�VH�OH�GHQRPLQDUi�GLIXVRU��9 2WUR�FRPSXHVWR�SRU�OD�OyJLFD�TXH�SHUPLWLUi�WRPDU�ODV�GHFLVLRQHV���9 8QD�EDVH�GH�FRQRFLPLHQWR���9 8Q�PRGXOR�GH�FRUUHFFLyQ�
$O� PRGXOR� GH� GLIXVLyQ� HVWDUiQ� GLUHFWDPHQWH� UHODFLRQDGRV� ORV� GDWRV�SURYHQLHQWHV�GH�ORV�VHQVRUHV�GH�YXHOR�
�������(63(&,),&$&,21(6
� &RPSXWDGRU�GH�9XHOR� 6HUi�GHVDUUROODGR�VREUH�XQD�47�DOUHGHGRU�GH�XQSURFHVDGRU� GLJLWDO� GH� VHxDO� �FRQWURODGRU� '63�� GH� ��� ELWV� HQWUH� FX\DV�FDUDFWHUtVWLFDV�VH�HQFXHQWUD�OD�GH�UHDOL]DU����0,36�\�RSHUDU�FRQ�SXQWR�ILMR��(VWH�GLVSRVLWLYR�LQFOXLUi�VXV�GLVSRVLWLYRV�GH�PHPRULD��(3520���((3520���5$0��\�SHULIpULFRV�WDOHV�FRPR�XQ�FRQYHUWLGRU�$�'�GH����ELWV�GH�UHVROXFLyQ�\��� FDQDOHV� GH� HQWUDGD�� \� XQ� FRQYHUVRU� '�$� FRQ� ��� ELWV� GH� UHVROXFLyQ��$FRPSDxD� D� VX� YH]� D� HVWRV� HOHPHQWRV�� XQD� )3*$� �GLVSRVLWLYR� OyJLFR�SURJUDPDEOH��HO�FXDO�PHGLDQWH�OD�RSFLyQ�TXH�RIUHFH�GH�SRGHUVH�UHFRQILJXUDU�HQ�IRUPD�GLQiPLFD��VHUi�OD�HQFDUJDGD�GH�VHUYLU�FRPR�XQD�LQWHUIDFH�IOH[LEOH�SDUD� HO� WUDQVSRUWH� GH� GDWRV� HQWUH� ORV� GLIHUHQWHV� GLVSRVLWLYRV� HTXLSR� HQ�WLHPSR�UHDO��
� 6(1625(6� 6H� FRQVWUXLUiQ� WRGRV� ORV� VHQVRUHV� KD� VHU� XWLOL]DGRV�� EDMR�GLPHQVLRQHV� ItVLFDV� EDVWDQWHV� UHGXFLGDV�� (VWRV� LQFOX\HQ�� 8Q� DOWtPHWUR
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FDSD]� GH� PHGLU� OD� DOWXUD� HQ� IXQFLyQ� GH� OD� SUHVLyQ� DWPRVIpULFD�� \� FRQ� XQ�UDQJR� GH� PHGLGDV� HQWUH� ORV� ���� \� ORV� ����� PHWURV�� HVWDUi� FRQVWLWXLGR� D�SDUWLU� GH� GRV� WUDQVGXFWRUHV� GH� SUHVLyQ� GH� PRQWDMH� VXSHUILFLDO�� \� XQ�DPSOLILFDGRU� GH� LQVWUXPHQWDFLyQ� FX\R� REMHWLYR� VHUi� HO� GH� DFRQGLFLRQDU� OD�VHxDO� DQDOyJLFD� SURYHQLHQWH� GH� ORV� PHQFLRQDGRV� WUDQVGXFWRUHV� SDUD� VX�SRVWHULRU� OHFWXUD� HQ� OD� XQLGDG� GH� FRQYHUVLyQ� $�'�� � � (O� PHGLGRU� GH� OD�9HORFLGDG� GHO� $LUH� EDVDGR� HQ� XQ� WXER� PHWiOLFR� OODPDGR� SLWRW�� PHGLUi�QLYHOHV�GH�OD�YHORFLGDG�D�OD�TXH�VH�GHVSOD]D�OD�DHURQDYH�FRQ�UHVSHFWR�D�OD�VXSHUILFLH� WHUUHVWUH�� $O� LJXDO� TXH� HQ� HO� FDVR� DQWHULRU�� VH� XWLOL]y� XQ�DPSOLILFDGRU�GH� LQVWUXPHQWDFLyQ�FRQ�HO�SURSyVLWR�GH�DFRQGLFLRQDU�VX�VHxDO�DQDOyJLFD�\�SHUPLWLU�VX�LQJUHVR�DO�FRQYHUVRU�$�'� (O�6HQVRU�GH�530�SDUD�HO�PRWRU HV�XQ�GLVSRVLWLYR�SRU�PHGLR�GHO�FXDO�D�WUDYpV�GH�XQ�IRWRVHQVRU�\�XQ�DPSOLILFDGRU�RSHUDFLRQDO� HQ� FRQILJXUDFLyQ�GH�DPSOLILFDGRU�� � VHUi�FDSD]�GH�PHGLU� GXUDQWH� HO� YXHOR� OD� YXHOWDV� D� ODV� TXH� JLUDUiQ� ODV� KpOLFHV� GH� OD�DHURQDYH�� /D� 8QLGDG� ,QHUFLDO GH� 0HGLGD� � HVWDUi EDVDGD� HQ� GRV�WUDQVGXFWRUHV� GH� DFHOHUDFLyQ� �XQR� SRU� FDGD� HMH�� ;�<��� \� GRV� JLURVFRSLRV��LJXDOPHQWH��XQR�SRU�FDGD�HMH�GHO�DYLyQ��\�FX\DV�VDOLGDV��DQDOyJLFDV��VHUiQ�HQYLDGDV�GLUHFWDPHQWH�DO�FRQYHUVRU�$�'�FRQ�HO�SURSyVLWR�GH�VHU�SURFHVDGDV�GLJLWDOPHQWH��

� 6(5920(&$1,6026�� VHUiQ�ORV�GLVSRVLWLYRV�DFWXDGRUHV�GHO�VLVWHPD�� ORV�FXDOHV�VHUiQ�RSHUDGRV�SRU�HO�FRPSXWDGRU�GH�YXHOR�D�WUDYpV�GH�XQD�LQWHUIDFH�GH� FRQWURO� �FRQYHUVRU�'�$��� (VWRV� RSHUDQ� SRU�PHGLR� GH�PRWRUHV�'&�GH��YROWLRV��\�VH�UHTXHULUi�GH�XQ�PRWRU�SRU�FDGD�GLVSRVLWLYR�GH�FRQWURO�SULPDULR�GH� YXHOR� GHO� DYLyQ� �$OHURQHV�� (OHYDGRU�� )ODSV�� 'HULYD�� $FHOHUDGRU� GHO�PRWRU��
� 62)7:$5(� $� 87,/,=$5� 3DUD� HO� EXHQ� GHVDUUROOR� GH� HVWH� WUDEDMR� VH�UHTXHULUi� GH� GRV� KHUUDPLHQWDV� GH� WUDEDMR� TXH� SHUPLWDQ� WUDEDMDU�VHSDUDGDPHQWH��WDQWR�FRQ�HO�SURFHVDGRU�GLJLWDO�GH�VHxDO�'63��FRPR�FRQ�HO�GLVSRVLWLYR� OyJLFR� SURJUDPDEOH� )3*$�� 3DUD� HOOR� VH� KD� RSWDGR� SRU� OD�XWLOL]DFLyQ�GH�HO�HTXLSR�GH�GHVDUUROOR�GH� ,17(/�0&8����SDUD�'63V�GH� OD�IDPLOLD���&���6$��\�VX�OHQJXDMH�HQVDPEODGRU� 'H�LJXDO�PDQHUD�VH�XWLOL]DUi�
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OD�KHUUDPLHQWD�)RXQGDWLRQ�GH�;LOLQ[�TXH�SHUPLWLUi� WUDEDMDU�EDMR�HO� OHQJXDMH�9+'/�FRQ�ODV�)3*$V�GH�OD�IDPLOLD�;&�����GH�OD�PLVPD�HPSUHVD��;LOLQ[��

����6,67(0$�)8==<�'(�(67$%,/,'$'�<�&21752/
�������6,67(0$�+$5':$5(
*HQHUDOPHQWH� ORV� VLVWHPDV� GH� DHURQDYHV� QR� WULSXODGDV� �8$9�� HVWiQ�FRPSXHVWRV�GH�XQ�DHUR�YHKtFXOR�\�XQ�HTXLSR�HQ� WLHUUD��3DUD�RSHUDU� WRGR�HVWR�HQ�FRQMXQWR�VH�UHTXLHUH�GH�WUHV�SDUWHV�LPSRUWDQWHV�
x (O�VLVWHPD�GH�QDYHJDFLyQx (O�RSHUDGRU�GH�PLVLyQx (O�VLVWHPD�GH�HVWDELOLGDG�\�FRQWURO�GH�YXHOR
/RV�GRV�SULPHUR�WySLFRV�QR�HVWiQ�FRQWHPSODGRV�GHQWUR�GHO�GHVDUUROOR�GH�HVWH�SUR\HFWR� GH� JUDGR�� SRU� OR� TXH� HVWD� GHGLFDGR� H[FOXVLYDPHQWH� DO� GLVHxR� H�LPSOHPHQWDFLyQ�GHO�VLVWHPD�FRPSXWDUL]DGR�\�VHQVRULDO�GH�HVWDELOLGDG�\�FRQWURO�SDUD�XQD�DHURQDYH�8$9�
'HSHQGLHQGR� GHO� WLSR� \� OD� FDOLGDG� GH� ORV� VHQVRUHV�� OD� FRQILDELOLGDG� GH� OD�DSOLFDFLyQ��KDUGZDUH� VRIWZDUH��HQ�FXDQWR�D�OD�H[DFWLWXG�FRPSXWDFLRQDO��\��SRU�HQGH�OD�UHVSXHVWD�FRPSRUWDPHQWDO�GHO�VLVWHPD�8$9�VHUi�PHMRU�
���������6,67(0$�$%25'2
���������� /D� $HURQDYH�� /D� DHURQDYH� SODWDIRUPD� XWLOL]DGD� SDUD� ORV�H[SHULPHQWRV� GH� ODERUDWRULR� KD� VLGR� FRQFHELGD� WHQLHQGR� HQ� FXHQWD�ORV� UHTXHULPLHQWRV� GH� HVWD� WHVLV�� $XQTXH� HV� XQ� SURGXFWR� GH�REWHQFLyQ�FRPHUFLDO� �DHURPRGHOR���HVWH�KD�VLGR�DGDSWDGR�FRQ�HO� ILQ�GH� ORJUDU� LQFOXLU�HQ� VX� LQWHULRU�HO� FRQMXQWR�GH�VHQVRUHV��FRPSXWDGRU�
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IX]]\�� EDWHUtDV�� HWF�� TXH� UHTXHULUi� HO� SUR\HFWR� SDUD� VX� H[LWRVR�IXQFLRQDPLHQWR��)LJXUD������

)LJXUD������$HURQDYH�D�XWLOL]DU�HQ�HVWH�SUR\HFWR�GH�JUDGR�
���������� &RQMXQWR� �0XOWLVHQVRU� VXEVLVWHPD�GHO�FXDO�KDFHQ�SDUWH� WRGRV� ORV�GLVSRVLWLYRV�VHQVRUHV�XWLOL]DGRV�SDUD� OD�QDYHJDFLyQ� �GH� OD�DHURQDYH�QR� WULSXODGD� � HQ� HVWH� SUR\HFWR�� (VWRV� VRQ�� 8QD� XQLGDG� LQHUFLDO� GH�PHGLGD��,08��FRQIRUPDGD�SRU�GRV�DFHOHUyPHWURV�\�GRV�JLURVFRSLRV��8QD�XQLGDG�SDUD�OD�PHGLGD�GH�OD YHORFLGDG�GHO�DYLyQ��\�XQ�DOWtPHWUR�EDURPpWULFR�
x 6HQVRU�GHO�$OWtPHWUR�%DURPpWULFR� /D�DOWLWXG�HV�OD�GLVWDQFLD�YHUWLFDO�HQWUH�HO� QLYHO� GHO�PDU�\�XQ�SXQWR�FXDOTXLHUD� �HQ�QXHVWUR�FDVR�HO�DYLyQ�8$9���(O�DOWtPHWUR�RIUHFH�HQWRQFHV��XQD� IRUPDFLyQ�VREUH� OD�DOWXUD�D� OD�FXDO�YXHOD�HO�DYLyQ�� 3DUD� KDFHU� EXHQ� XVR� GH� VX� LQIRUPDFLyQ� HV� QHFHVDULR� FRQRFHU� VX�SULQFLSLR� GH� RSHUDFLyQ� \� HO� HIHFWR� TXH� OD� SUHVLyQ� EDURPpWULFD� \� OD�WHPSHUDWXUD�HMHUFHQ�VREUH�pO��(O�DLUH�HV�PDV�GHQVR�R�FRQFHQWUDGR�DO�QLYHO�GH� OD� WLHUUD�TXH�HQ� ODV�DOWXUDV��$�PHGLGD�TXH�DXPHQWD� OD�DOWLWXG� OD�SUHVLyQ�DWPRVIpULFD� GLVPLQX\H�� /D� YDULDFLyQ� HQ� HVWRV� YDORUHV� GH� OD� SUHVLyQ� FDXVD�TXH�HO�DOWtPHWUR� LQGLTXH� ORV�FDPELRV�GH�DOWLWXG��$Vt��HO�VHQVRU�GH�DOWLWXG�HV�VLPSOHPHQWH�XQ�EDUyPHWUR�TXH�PLGH� OD�SUHVLyQ�DWPRVIpULFD��\�SUHVHQWD�DO�
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VLVWHPD�)X]]\�XQD�LQGLFDFLyQ�GH�OD�DOWXUD�GHO�DYLyQ��(O�VHQVRU�GH�DOWLWXG��FRQ�XQDV�GLPHQVLRQHV�ItVLFDV�EDVWDQWH�UHGXFLGDV��VHUi�FDSD]�GH�PHGLU�OD�DOWXUD�HQ� IXQFLyQ� GH� OD� SUHVLyQ� DWPRVIpULFD�� (O� UDQJR� GH� PHGLGDV� VHUi� GH� ����PHWURV� KDVWD� �����PHWURV�� GH� DFXHUGR� FRQ� ODV� QHFHVLGDGHV� GH� DOWXUD� GH�YXHOR� SDUD� HVWH� SUR\HFWR�� (Q� OD� )LJXUD� ���� \� OD� )LJXUD� ����� VH� LOXVWUD� HO�GLDJUDPD�FLUFXLWDO�GHO�DOWtPHWUR�\�VX�FRUUHVSRQGLHQWH�WUDQVGXFWRU�

)LJXUD� ����� � 'LDJUDPD� FLUFXLWDO� GHO� DFRQGLFLRQDGRU� GH VHxDO� DQDOyJLFD� GHO�DOWtPHWUR�

)LJXUD� ����� 'LDJUDPD� FLUFXLWDO� GH� OD� VHFFLyQ� GHO� WUDQVGXFWRU� GH� SUHVLyQ� GHO�DOWtPHWUR�EDURPpWULFR�
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x 6HQVRU�SDUD�YHORFLGDG�GHO�DLUH� 6H�FRQRFH�FRPR�YHORFLGDG�GHO�DYLyQ�D�DTXHOOD�TXH�HV�DSUR[LPDGDPHQWH� LJXDO�D� OD�GHO�DLUH�TXH� LPSDFWD�FRQWUD�HO�DHUR�YHKtFXOR�FXDQGR�HVWH�HVWD�HQ�PRYLPLHQWR��(O�VHQVRU�GH�YHORFLGDG�HV�XQ� LQVWUXPHQWR� VHQVLEOH� TXH� WDPELpQ� WUDEDMD� SRU� GLIHUHQFLD� GH� SUHVLRQHV��/DV� SUHVLRQHV� TXH� VH� WLHQHQ� HQ� FXHQWD� VRQ� OD� SUHVLyQ� GLQiPLFD R� GHLPSDFWR� GHO� DLUH� HQ�XQR�GH� ORV� SXQWRV� GH�PHGLGD� GHO� VHQVRU� \� OD�SUHVLyQ�HVWiWLFD GHO� DLUH� H[WHULRU�� R� VHD� OD� SUHVLyQ� GHO� DLUH� HQ� UHSRVR� DO� QLYHO� GHO�YXHOR��(VWDV�GRV�SUHVLRQHV�VHUiQ�LJXDOHV�FXDQGR�HO�DYLyQ�HVWH�HVWDFLRQDULR��R� HQ� WLHUUD�� &XDQGR� HO� DHURSODQR� VH� PXHYD� HQ� HO� DLUH�� OD� SUHVLyQ� TXH�LPSDFWD�XQR�GH� ORV�SXQWRV�GH�PHGLGD�GHO�VHQVRU�VHUi�PDV�JUDQGH�TXH� OD�HVWiWLFD��PHGLGD�SRU�HO�RWUR�SXQWR�GHO�VHQVRU���/D�GLIHUHQFLD�HQWUH�HVWRV�GRV�YDORUHV� GH�SUHVLyQ� VHUi� ILQDOPHQWH� OD� YHORFLGDG�GHO� DHUR�YHKtFXOR��3DUD�HO�FLUFXLWR�GLVHxDGR��GH�VLPLODU�WDPDxR�DO�DQWHULRU��SHUR�FRQ�XQD�VRQGD�R�WXER�SLWRW�TXH�VH�GHEHUi�VLWXDU�HQ� ODV�DODV�GHO�DHURSODQR�� OHMRV�GHO� IOXMR�GH�DLUH�SURGXFLGR� SRU� ODV� KpOLFHV� GHO� PRWRU�� VHUi� FRQHFWDGR�PHGLDQWH� GRV� WXERV�SOiVWLFRV�D�XQ�WUDQVGXFWRU�GH�YHORFLGDG�TXH�HQYLDUi�DO�FRPSXWDGRU�IX]]\�GH�YXHOR�VHxDOHV�UHIHUHQWHV�D�OD�SUHVLyQ�HVWiWLFD�\�GLQiPLFD�FRQ�HO�REMHWLYR�GH�UHDOL]DU� ORV� FiOFXORV� GH� YHORFLGDG� GH� OD� DHURQDYH� HQ� YXHOR�� (O� UDQJR� GH�YHORFLGDG� VHQVDGD�HVWDUi�HQWUH� ORV� ���\�����.P�K�� �(Q� OD�)LJXUD�����\� OD�)LJXUD� ����� VH� PXHVWUD� HO� HVTXHPD� FLUFXLWDO� GHO� FLUFXLWR� VHQVRU� FRPSOHWR�PHGLGRU�GH�OD�YHORFLGDG�GH�YXHOR�
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)LJXUD�������&LUFXLWR�DFRQGLFLRQDGRU�GH�VHxDO�GHO�YHORFtPHWUR�

)LJXUD�������7UDQVGXFWRU�GH�SUHVLyQ�XWLOL]DGR�HQ�HO�GHVDUUROOR�GHO�YHORFtPHWUR�
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x 6HQVRUHV�GH�OD�8QLGDG�GH�0HGLGD�,QHUFLDO��,08�� /RV�DFHOHUyPHWURV��HMH�;��<��VRQ�GLVSRVLWLYRV�FDSDFHV�GH�PHGLU�DFHOHUDFLRQHV�\�HVWiQ�EDVDGRV�HQ�OD� PHGLGD� GH� OD� IXHU]D� KDFLD� DWUiV� GH� XQD PDVD� FRQRFLGD�� &XDQGR�H[SHULPHQWDQ�XQD�IXHU]D�UHDO�KDFLD�DGHODQWH��HO�GLVSRVLWLYR�QR�VyOR�PLGH�OD�DFHOHUDFLyQ� D� TXH� HVWi� VRPHWLGR�� VLQR� TXH� WDPELpQ� PLGH� OD� DFHOHUDFLyQ�JUDYLWDWRULD�GHELGR�D�OD�DWUDFFLyQ�JHQHUDGD�SRU�OD�VXSHUILFLH�GH�OD�WLHUUD��(Q�UHDOLGDG�VRQ�GLVSRVLWLYRV�WUDQVGXFWRUHV��D�ORV�TXH�VH�DSOLFDQ�DFHOHUDFLRQHV�\�VXPLQLVWUDQ�GHVSOD]DPLHQWRV��)LJXUD������

)LJXUD�������6LVWHPD�GH�HMHV�FRRUGHQDGRV�GHO�DYLyQ�8$9�
����������(O�6HQVRU�$FHOHUyPHWUR
/RV� DFHOHUyPHWURV� VRQ� GLVSRVLWLYRV� FDSDFHV� GH�PHGLU� DFHOHUDFLRQHV� \� HVWiQ�EDVDGRV�HQ�OD�PHGLGD�GH�OD�IXHU]D�KDFLD�DWUiV�GH�XQD�PDVD�FRQRFLGD��&XDQGR�H[SHULPHQWDQ� XQD� IXHU]D� UHDO� KDFLD� DGHODQWH�� HO� GLVSRVLWLYR� QR� VyOR� PLGH� OD�DFHOHUDFLyQ� D� TXH� HVWi� VRPHWLGR�� VLQR� TXH� WDPELpQ� PLGH� OD� DFHOHUDFLyQ�JUDYLWDWRULD� GHELGR� D� OD� DWUDFFLyQ� JHQHUDGD� SRU� OD� VXSHUILFLH� GH� OD� WLHUUD�� (Q�
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UHDOLGDG� VRQ�GLVSRVLWLYRV� WUDQVGXFWRUHV� � D� ORV� TXH�VH�DSOLFDQ�DFHOHUDFLRQHV�\�VXPLQLVWUDQ�GHVSOD]DPLHQWRV��)LJXUD������

)LJXUD�������(VTXHPD�GHO�WUDQVGXFWRU�GH�DFHOHUDFLyQ�
����������/DV�6HxDOHV�GH�ORV�$FHOHUyPHWURV
/D� QDYHJDFLyQ� VREUH� OD� VXSHUILFLH� WHUUHVWUH� UHTXLHUH� OD� PHGLGD� GH� ODV�FRPSRQHQWHV� KRUL]RQWDOHV� GH� ORV� DFHOHUyPHWURV�� SXHV� OD� JUDYLWDFLyQ� DFW~D�~QLFDPHQWH�VREUH�HO�DFHOHUyPHWUR�GH�HMH�YHUWLFDO��\�FRPR�DGHPiV�VyOR�LQWHUHVD�HO�GHVSOD]DPLHQWR�KRUL]RQWDO�GH� OD�DHURQDYH�R�PyYLO� WHUUHVWUH��QR�VH�QHFHVLWD�PHGLU�OD�FRPSRQHQWH�YHUWLFDO�GH�DFHOHUDFLyQ��DVt�SXHV��ORV�DFHOHUyPHWURV�HVWiQ�PRQWDGRV�SDUD�PHGLU� ODV�DFHOHUDFLRQHV�D� ORV� ODUJR�GH� ODV�GLUHFFLRQHV�1RUWH�\�(VWH�GH� OD�7LHUUD��/D�DFHOHUDFLyQ�GH�XQ�PyYLO�HQ�PRYLPLHQWR�UHVSHFWR�D�XQRV�HMHV�R[\]�HQ�PRYLPLHQWR�UHODWLYR�UHVSHFWR�GH�XQRV�HMHV�LQHUFLDOHV�2;<=��HMHV�ILMRV� HQ�HO� HVSDFLR�R�HQ�PRYLPLHQWR� UHFWLOtQHR�XQLIRUPH� UHVSHFWR�D�pVWRV�� � VH�SXHGH� H[SUHVDU� PHGLDQWH� XQD� VXPD� GH� YHFWRUHV� HQ� OD� TXH� VH� LQYROXFUD� OD�DFHOHUDFLyQ� DEVROXWD� GHO� PyYLO�� OD� DFHOHUDFLyQ� UHODWLYD�� OD� DFHOHUDFLyQ� GH�DUUDVWUH��DFHOHUDFLyQ�FHQWUtSHWD��\�OD�DFHOHUDFLyQ��GH�FRULROLVLV�

$FHOHUyPHWUD�W� \�W�
$�W� <�W�$FHOHUyPHWUR
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(Q� OD� )LJXUD� ����� VH� LOXVWUD� HO� GLDJUDPD� HVTXHPiWLFR� GHO� VLVWHPD� GH�DFHOHURPHWURV�

)LJXUD� ����� 'LDJUDPD� HVTXHPiWLFR� GHO� VLVWHPD� GH� DFHOHUyPHWURV� GHO� DHUR�YHKtFXOR�8$9�
����������(/�*LURVFRSLR
(O�JLURVFRSLR�SXHGH�GHILQLUVH�FRPR�XQ�FXHUSR�GH�UHYROXFLyQ�FDSD]�GH�JLUDU�D�XQD� JUDQ� YHORFLGDG� ������ 530�� DOUHGHGRU� GH� VX� HMH�� /DV� SURSLHGDGHV� PDV�LPSRUWDQWHV�GHO�JLURVFRSLR��VRQ�
x (O�JLURVFRSLR�PDQWLHQH�VX�HMH�GH�URWDFLyQ�ILMR�HQ�HO�HVSDFLR�LQHUFLDO�\�RIUHFH�UHVLVWHQFLD�DQWH�FXDOTXLHU�FDPELR�HQ�VX�SRVLFLyQ�x /D� SUHFHVLyQ� HV� OD� SURSLHGDG� SRU� YLUWXG� GH� OD� FXDO� HO� SODQR� GH� URWDFLyQ�FDPELD� D� XQD� YHORFLGDG� XQLIRUPH� FXDQGR� XQD� IXHU]D� HV� DSOLFDGD�� /D�SUHFHVLyQ�HV�VLHPSUH�HQ�OD�GLUHFFLyQ�TXH KDFH�FRLQFLGLU�HO�PRPHQWR�FLQpWLFR��HMH�GH�URWDFLyQ��FRQ�HO�PRPHQWR�GH�OD�IXHU]D�
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$Vt��OD�OH\�GHO�JLURVFRSLR�VH�GHGXFH�GH�OD�HFXDFLyQ�IXQGDPHQWDO�GH�OD�GLQiPLFD�\� GLFH� TXH� HO� PRPHQWR� GH� ODV� IXHU]DV� DSOLFDGDV� D� XQ� VLVWHPD� HV� LJXDO� D� OD�YDULDFLyQ�GHO�PRPHQWR�FLQpWLFR�FRQ�UHVSHFWR�DO�WLHPSR�
)LQDOPHQWH�� VH� LQWHQWD� FRQMXJDU� HQ� XQD� VROD� XQLGDG� ORV� DFHOHUyPHWURV� \� HO�JLURVFRSLR�� VH� SRGUi� REWHQHU� XQD� XQLGDG� LQHUFLDO� GH� PHGLFLyQ� VREUH� XQD�SODWDIRUPD�� (VWD� VH� VXMHWD� DO� PyYLO� �XQ� DYLyQ�� EDUFR�� DXWR�� URERW� PyYLO�� HWF��PHGLDQWH� XQD� VXVSHQVLyQ� FDUGiQLFD� FRQ� WUHV� JUDGRV� GH� OLEHUWDG�� /RV� WUHV�SRVLEOH�HUURUHV�DQJXODUHV�VH�SRGUiQ�GHWHFWDU�D� WUDYpV�GH�GRV�JLURVFRSLRV�FRQ�GRV�JUDGRV�GH�OLEHUWDG��R�WUHV�FRQ�XQ�JUDGR�GH�OLEHUWDG��)LJXUD�������

)LJXUD�������*LURVFRSLR�XWLOL]DGR�
����������/DV�6HxDOHV�GH�3UHFHVLyQ�GH�ORV�*LURVFRSLRV
8QD� GH� ODV�PD\RUHV� DSOLFDFLRQHV� GH� OD� SODWDIRUPD� LQHUFLDO� WHUUHVWUH� HV� HQ� OD�QDYHJDFLyQ� DpUHD�� $� PHGLGD� TXH� XQ� DYLyQ� VH� GHVSOD]D� GH� VX� SRVLFLyQ�� OD�RULHQWDFLyQ�GH�ORV�HMHV�GH� OD�SODWDIRUPD�FDPELD��3DUD�PDQWHQHU�OD�RULHQWDFLyQ�GH� OD� SODWDIRUPD� �1RUWH�� (VWH� \�+RUL]RQWDO���KD\�TXH�DSOLFDU� D� ORV� JLURVFRSLRV�XQDV�VHxDOHV�GH�SUHFHVLyQ�GHILQLGDV�PHGLDQWH�YHFWRUHV�GH�URWDFLyQ��URWDFLyQ�GH�DUUDVWUH�GH�ORV�HMHV�GH�OD�WLHUUD�UHVSHFWR�DO�HVSDFLR�LQHUFLDO� URWDFLyQ�UHODWLYD�GH�ORV�HMHV�GHO�DYLyQ�UHVSHFWR�D�OD�WLHUUD��



��
&RPR�HO�WUDQVGXFWRU�YLHQH�SURWHJLGR�SRU�XQD�SHTXHxD�³FDMLWD´�VROR�GLVSRQHPRV��DO� LJXDO� TXH� FRQ� XQ� FLUFXLWR� LQWHJUDGR�� GH� VX� GLVWULEXFLyQ� GH� WHUPLQDOHV� GH�VDOLGD�SDUD�VX�FRQH[LyQ�DO�UHVWR�GHO�GLVHxR��FRPR�OR�PXHVWUD�OD�)LJXUD������

)LJXUD��������&LUFXLWR�GH�FRQH[LyQ�GHO�JLURVFRSLR�
����������(VWDELOLGDG�GHO�6LVWHPD�,QHUFLDO�
/D� HVWDELOLGDG� GH� XQ� VLVWHPD� YLHQH� GHWHUPLQDGD� SRU� VX� UHVSXHVWD� D� ODV�SHUWXUEDFLRQHV�� ,QWXLWLYDPHQWH� VH� HQWLHQGH� SRU� VLVWHPD� HVWDEOH� DTXHO� TXH�SHUPDQHFH� HQ� UHSRVR� D� QR� VHU� TXH� VXIUD� XQD� SHUWXUEDFLyQ�� \� HQ� WDO� FDVR��YROYHUi�DO�HVWDGR�GH�UHSRVR�FXDQGR�GHVDSDUH]FD�OD�SHUWXUEDFLyQ��,JXDOPHQWH��OD�HVWDELOLGDG�HQ�HO�VLVWHPD�LQHUFLDO�YLHQH�GHILQLGD�SRU�HO�UHTXHULPLHQWR�GH�TXH�FXDQGR�HO�VLVWHPD�VXIUH�XQD�SHUWXUEDFLyQ��pVWH�GHEH�VHU�FDSD]�GH�UHFXSHUDU�HO�HVWDGR�DQWHULRU�D�OD�PLVPD�
(O� VLVWHPD� LQHUFLDO� HVWi� VXMHWR� D� ORV� HUURUHV� HQ� ORV� DFHOHUyPHWURV�� ODV�YLEUDFLRQHV�\� OD�FDOLEUDFLyQ�HQ�OD�SODWDIRUPD�� ORV�HUURUHV�QXPpULFRV�FRPHWLGRV�SRU�HO�SURFHVDGRU�TXH�UHFLEH�VXV�VHxDOHV��ORV�HUURUHV�HQ�OD�SRVLFLyQ�\�YHORFLGDG�LQLFLDO� \� ORV� HUURUHV� FRPHWLGRV� GHELGR� DO� FDPSR� JUDYLWDFLRQDO��$Vt� SXHV�� SDUD�

6HxDO�DQDOyJLFD�GH�VDOLGD�GHO�*LURVFRSLR



��
TXH� OD�QDYHJDFLyQ� LQHUFLDO� VHD�XQD� WpFQLFD� ILDEOH��VXV�HUURUHV� WLHQHQ� WDPELpQ�TXH�VHU�FRUUHJLGRV�GHQWUR�GH�OR�SRVLEOH�
����������(O�&RPSXWDGRU�)X]]\
&RPR� VH�PHQFLRQy� HQ� ORV� UHTXHULPLHQWRV� GHO� HTXLSR�� VH� GHFLGLy� GLVHxDU� XQ�VLVWHPD� FRPSXWDFLRQDO� IX]]\� TXH� SHUPLWD� GHVDUUROODU� XQD� HVWUDWHJLD� GH�LQFUHPHQWR�HQ� OD�HVWDELOLGDG�\�HO�FRQWURO�GH�XQD�DHURQDYH�QR�WULSXODGD��8$9���(QWUH�ODV�YHQWDMDV�TXH�WLHQH�HVWH�REMHWLYR�HVWD�OD�GH�REWHQHU�XQD�UHGXFFLyQ�HQ�ORV�FRQVXPRV�GH�SRWHQFLD��GDGDV�ODV�FDUDFWHUtVWLFDV�GH�SRUWDELOLGDG�GH�WRGD�OD�DSOLFDFLyQ�� VXV� GLPHQVLRQHV� ItVLFDV� �WDPDxR� \� SHVR��� SXHV� HO� HVSDFLR�SUHGHVWLQDGR�SDUD�DORMDUVH�GHQWUR�GH�OD�DHURQDYH�HV�GH�DSUR[LPDGDPHQWH�����FP�FXDGUDGRV�
'H�HVWD�PDQHUD��HO�VLVWHPD�HVWD�EDVDGR�HQ�OD�FRPELQDFLyQ�GH�XQ�SURFHVDGRU�GLJLWDO�GH�VHxDOHV��FRQWURODGRU�'63��GH����ELWV��FRPELQDGR�FRQ�XQ�GLVSRVLWLYR�OyJLFR�SURJUDPDEOH��)3*$����(VWD�FRPELQDFLyQ�SHUPLWH�DO�VLVWHPD��GHVDUUROODU�FiOFXORV� FRPSXWDFLRQDOHV� GHO� RUGHQ� GH� ��� PLOORQHV� GH� LQVWUXFFLRQHV� SRU�VHJXQGR��0,36��
(O�'63�HVFRJLGR�IXH�HO�,QWHO������6$�GHELGR�D�VXV�FDUDFWHUtVWLFDV�TXH�IDFLOLWDQ�HO�WUDWDPLHQWR�GH�VHxDOHV�DQDOyJLFDV��VHxDOHV�GH�ORV�VHQVRUHV���DOWD�HVFDOD�GH�LQWHJUDFLyQ�SXHV�WRGRV�ORV�GLVSRVLWLYRV�SHULIpULFRV�VH�HQFXHQWUDQ�GHQWUR�GHO�FKLS��FRQYHUVRU� $�'�� 7LPHUV�� 3XHUWRV� GH� ,�2�� 6DOLGDV� 3:0��� \� VX� YHORFLGDG� GH�RSHUDFLyQ��(Q�OD�)LJXUD������VH�REVHUYDU�VX�DUTXLWHFWXUD�LQWHUQD�



��

)LJXUD�������'LDJUDPD�HQ�EORTXHV�GH�OD�DUTXLWHFWXUD�LQWHUQD�GH�XQ�FRQWURODGRU�'63������6$
(O� &RPSXWDGRU� IX]]\� GH� 9XHOR VH� GHVDUUROOy� VREUH� XQD�47� DOUHGHGRU� GH� XQSURFHVDGRU�GLJLWDO� GH�VHxDO� �FRQWURODGRU�'63�)X]]\���/R�DFRPSDxD�D�VX�YH]��XQD�)3*$��GLVSRVLWLYR�OyJLFR�SURJUDPDEOH���;LOLQ[�;&��������HO�FXDO�PHGLDQWH�OD� RSFLyQ� TXH� RIUHFH� GH� SRGHUVH� UHFRQILJXUDU� HQ� IRUPD� GLQiPLFD�� VHUi� OD�HQFDUJDGD�GH�VHUYLU�FRPR�XQD�LQWHUIDFH�IOH[LEOH�SDUD�HO�WUDVSRUWH�GH�GDWRV�HQWUH�ORV�GLIHUHQWHV�GLVSRVLWLYRV�GHO�HTXLSR�HQ�WLHPSR�UHDO��)LJXUD��������



��

)LJXUD��������,OXVWUDFLyQ�GHO�FRPSXWDGRU�IX]]\�GH�YXHOR�
���������6,67(0$�(1�7,(55$
(O�VLVWHPD�GLVSXHVWR�HQ�WLHUUD�SDUD�HO�FRQWURO�GH�OD�DHURQDYH�8$9��QR�VHUi�PDV�TXH� XQ� GLVSRVLWLYR� GH� UDGLR�FRQWURO� FRPHUFLDO� �WUDQVPLVRU�� UHFHSWRU�� FX\DV�FDUDFWHUtVWLFDV� GH� PRGXODFLyQ�� IUHFXHQFLD� \� FRQVXPR� GH� SRWHQFLD�� SHUPLWHQ�OOHYDUOR� OLEUHPHQWH� D� XQ� FDPSR� DELHUWR� \� UHDOL]DU� HO� FRQWURO� GH� YXHOR� GH�DHURPRGHORV�D�GLVWDQFLD��)LJXUD��������(QWUH�ODV�FDUDFWHUtVWLFDV�GHO�HTXLSR�GH�UDGLR�)UHFXHQFLD�����0K]�0RGXODFLyQ��$07LSR�GH�0RGXODFLyQ��3RVLFLyQ�GH�3XOVR��330��1~PHUR�GH�&DQDOHV����FDQDOHV�



��

)LJXUD��������5DGLR�FRQWURO�FRPHUFLDO�
������'(6$552//2�'(/�62)7:$5(�)8==<
�������',6(f2�'(/�6,67(0$�)8==<

)LJXUD�������'HVFULSFLyQ�HQ�EORTXHV�GHO�GHVDUUROOR�GHO�VLVWHPD�IX]]\�SODQWHDGR�

6HQVRUHV�,QHUFLDOHV 6HQVRUHV�9HORFLGDG $OWtPHWUR

,QWHUIDFHV�GH�HQWUDGD�GH�GDWRV�GHO�FRQMXQWR�VH QVRULDO

0RWRU�GH�,QIHUHQFLD�)X]]\�/RJLF

�������� 3URJUDPD�

,QWHUIDFHV�GH�VDOLGD�GH�GDWRV�
6HUYR�$FWXDGRUHV



��

���������(175$'$6�<�6$/,'$6�'(/�&21752/$'25�)8==<
'H� ODV� FDUDFWHUtVWLFDV� DQRWDGDV� DQWHULRUPHQWH� VH� SXHGH� HQXPHUDU� ODV�VLJXLHQWHV�YDULDEOHV�FRPR�HQWUDGDV�DO�VLVWHPD�IX]]\�GH�HVWDELOLGDG�\�FRQWURO�GHO�DHUR�YHKtFXOR�8$9�� ODV�FXDOHV�SURFHGHQ�GH� ORV�VHQVRUHV�XELFDGRV�GHQWUR�GHO�DYLyQ�SDUD�WDO�ILQ��\�GHVGH�HO�UDGLRFRQWURO�
x $FHOHUDFLyQ�DQJXODU�HQ�HO�HMH�;��DFHOHUyPHWUR�HMH�;��x $FHOHUDFLyQ�DQJXODU�HQ�HO�HMH�<��DFHOHUyPHWUR�HMH�<��x $FHOHUDFLyQ�DQJXODU�HQ�HO�HMH�=��DFHOHUyPHWUR�HMH�=��x 3RVLFLyQ�DQJXODU�HQ�HO�HMH�;��*LURVFRSLR�HMH�;��x 3RVLFLyQ�DQJXODU�HQ�HO�HMH�<��*LURVFRSLR�HMH�<��x 3RVLFLyQ�DQJXODU�HQ�HO�HMH�=��*LURVFRSLR�HMH�=��x 9HORFLGDG�GH�OD�$HURQDYH��6HQVRU�GH�YHORFLGDG�GHO�DLUH��x 0DQGRV�HPLWLGRV�SRU�HO�UDGLRFRQWURO�HQ�WLHUUD�
&RQ� EDVH� HQ� HVWR� HV� SRVLEOH� HVER]DU� ORV� FRQMXQWRV� IX]]\� \� VXV� UHVSHFWLYDV�UHJODV� FRQ� HO� SURSyVLWR� GH� TXH� SHUPLWDQ� GHVDUUROODU� XQD� HVWUDWHJLD�LQFUHPHQWDGRUD�GH�OD�HVWDELOLGDG�\�HO�FRQWURO�VREUH OD�DHURQDYH�KDFLpQGROD�PDV�FRQILDEOH�\�VHJXUD�GH�SLORWDU�



��

����������&21752/�/$7(5$/
/D� )LJXUD� ����� PXHVWUD� HO� GLDJUDPD� HQ� EORTXHV� GHO� VXEVLVWHPD� IX]]\� GH�HVWDELOLGDG�\�FRQWURO�ODWHUDO��UROO��

)LJXUD ������'LDJUDPD�HQ�EORTXHV�GHO�VXEVLVWHPD�GH�HVWDELOLGDG�\�FRQWURO�HQ�HO��UROO�
$KRUD�YDPRV�D�GHILQLU�ODV�YDULDEOHV�OLQJ�tVWLFDV�\�VXV�FRUUHVSRQGLHQWHV�YDORUHV��$Vt��ODV�YDULDEOHV�PDQHMDGDV�SRU�HVWH�VXEVLVWHPD�VRQ�
$FHOHUyPHWUR�� HVWH� GHVFULEH� ODV� YDULDFLRQHV� HQ� OD� YHORFLGDG� DQJXODU� GHO�PRYLPLHQWR�GH�OD�DHURQDYH�8$9�
*LURVFRSLR��'HVFULEH�OD�WD]D�GH�FDPELR�HQ�ORV�iQJXORV�GH�LQFOLQDFLyQ�GHO�$HUR�YHKtFXOR�8$9�
&RQWUROB7LHUUD�� 5HFLEH� ODV� RUGHQHV� HPLWLGDV� SRU� HO� RSHUDGRU� GHVGH� WLHUUD�PHGLDQWH�VX�UDGLRFRQWURO�

$FHOHURPH
*LURVFRSLR

&RQWURODGRU�)X]]\��ODWHUDO� 6HUYRPHFDQL2UGHQ�SRU�UDGLR�GHVGH�WLHUUD



��

&DGD�XQD�GH� HVWDV� YDULDEOHV� DVXPH� YDORUHV� OLQJ�tVWLFRV�TXH�PHQFLRQDPRV�D�FRQWLQXDFLyQ�
$BHVWDEOH���$BPX\BDEDMR���$BIXOOBDEDMR���$BPX\BDUULED���$BIXOOBDUULED*BHVWDEOH���*BPX\BDEDMR���*BIXOOBDEDMR���*BPX\BDUULED���*BIXOOBDUULED7BHVWDEOH��7BPX\BDEDMR���7BIXOOBDEDMR���7BPX\BDUULED���7BIXOOBDUULED
&RQ�EDVH�HQ�HVWDV�YDULDEOHV�\�H[SUHVLRQHV�OLQJ�tVWLFDV�VH�SRGUiQ�GHILQLU�LGHDV�DFHUFD�GH�FyPR�GHVDUUROODU�XQ�DOJRULWPR�)X]]\�SDUD�LQFUHPHQWDU�OD�HVWDELOLGDG�\� OD�FRQWURODELOLGDG�GHO�DYLyQ��DOUHGHGRU�GH� OD�VHOHFFLyQ�GH�HQWUDGDV�\�VDOLGDVGHO�FRQWURODGRU�GLIXVR�
&RPR� XQ� VLJXLHQWH� SDVR� HQ� HO� GLVHxR�� IRUPXODUHPRV� XQD� VHULH� GH� SODQHV��HVWUDWHJLDV��GH�SURFHVR�GHO�VLVWHPD�D�WUDYpV�GH�XQ�JUXSR�GH�UHJODV�GH�OD�IRUPD�,)�� 7+(1���(Q�HO�VXEVLVWHPD�TXH�DFDEDPRV�GH�SODQWHDU�KD\�WUHV�HQWUDGDV�TXH�FRQVWDQ�GH�FLQFR�YDORUHV�OLQJ�tVWLFRV�SDUD�FDGD�XQD��SRU�OR�TXH�SRGUHPRV�OOHJDU�D�GHILQLU� ��  �����UHJODV�
/D� )LJXUD� ����� PXHVWUD� OD� YDULDEOH� OLQJ�tVWLFD� DFHOHUyPHWUR� FRQ� VXV�FRUUHVSRQGLHQWHV�YDORUHV�

)LJXUD�������9DULDEOH�OLQJXVLWLFD�DFHOHUyPHWUR�



��
'H�LJXDO�IRUPD��HQ�OD�)LJXUD������VH�LOXVWUD�OD�YDULDEOH�OLQJ�tVWLFD�*LURVFRSLR��\�WDPELpQ�VXV�YDORUHV�

)LJXUD��������9DULDEOH�/LQJXVLWLFD�*LURVFRSLR�
/D� VDOLGD� GH� HVWH� VXEVLVWHPD� VHUi� OD� YDULDEOH� OLQJ�tVWLFD� VHUYR�� OD� FXDO�UHSUHVHQWD ORV� YDORUHV� WtSLFRV� TXH� VH� GHEHUiQ� � HQYLDU� DO� VHUYRPRWRU�� TXH� HQ�HVWH�FDVR�VH�HQFDUJD�GH�JREHUQDU�ORV�DOHURQHV�
(VWDV� VHxDOHV� GLJLWDOHV� SURYHQLHQWHV� GHO� SURFHVR� IX]]\� VRQ� FRQYHUWLGDV� D� VX�HTXLYDOHQWH� 330�� PHGLDQWH� OD� XQLGDG� GH� ,�2� GHO� FRQWURODGRU� '63�� \ HVWDV�H[KLELUiQ�XQ�FRPSRUWDPLHQWR�FRPR�HO�PRVWUDGR�HQ�OD�)LJXUD������

)LJXUD� ������ � $QiOLVLV� GH� WLHPSRV� HQ� OD� VHxDO� 330� GH� FRQWURO� HQ� ORV�VHUYRPHFDQLVPRV�



��
$O�LJXDO�TXH�SDUD�ODV�HQWUDGDV��SDUD�HO�FRQWURO�GH�ORV�VHUYRV�VH�KD�HVER]DGR�XQ�FRQMXQWR� GH� YDORUHV WHQGLHQWHV� D� GHVFULELU� PHGLDQWH� FRQMXQWRV� GLIXVRV� HO�FRPSRUWDPLHQWR�GH�HVWRV�PRWRUHV�GH�QDWXUDOH]D�'&��FRQ�HO�SURSyVLWR�GH�ORJUDU�XQD� UHVSXHVWD� RSWLPD� GH� WRGR� HO� VXEVLVWHPD� HQ� FRQMXQWR� �HQWUDGDV�� SURFHVR�IX]]\��UHVSXHVWD��
(VWD�YDULDEOH�OLQJ�tVWLFD�\�VXV YDORUHV�UHVSHFWLYRV�VH�REVHUYD�HQ�OD�)LJXUD������

)LJXUD�������9DULDEOH�OLQJXVLWLFD�VHUYR��\�VXV�UHVSHFWLYRV�YDORUHV��FRQWURO�GH�ORV�DOHURQHV��
<D� GHILQLGDV� ODV� HQWUDGDV� \� ODV� FRUUHVSRQGLHQWHV� VDOLGDV� GHO� VXEVLVWHPD�� VH�SURFHGH� D� FRQVWUXLU� HO� FRQMXQWR� GH� UHJODV� TXH� ILQDOPHQWH� VHUi�� FRPR� \D� VH�GHFtD�DQWHULRUPHQWH��OD�HVWUDWHJLD�VROXFLyQ�GH�OD�DSOLFDFLyQ�



��
����������&21752/�',5(&&,21$/
/D� )LJXUD� ����� PXHVWUD� HO� GLDJUDPD� HQ� EORTXHV� GHO� VXEVLVWHPD� IX]]\� GH�HVWDELOLGDG�\�FRQWURO�GLUHFFLRQDO �\DZ��

)LJXUD �������'LDJUDPD�HQ�EORTXHV�GHO�VXEVLVWHPD�GH�HVWDELOLGDG�\�FRQWURO�HQ�HO��\DZ�
$O� LJXDO�TXH�HQ� OD�VHFFLyQ�DQWHULRU��VH�GHILQLHURQ�ODV�YDULDEOHV� OLQJ�tVWLFDV�FRQ�VXV�FRUUHVSRQGLHQWHV�YDORUHV���$FHOHUyPHWUR��*LURVFRSLR��FRQWUROB7LHUUD
6XV�YDORUHV�OLQJ�tVWLFRV�VRQ�VLPLODUHV��SDUD�HVWH�FDVR��
$BHVWDEOH���$BPX\BDEDMR���$BIXOOBDEDMR���$BPX\BDUULED���$BIXOOBDUULED
*BHVWDEOH���*BPX\BDEDMR���*BIXOOBDEDMR���*BPX\BDUULED���*BIXOOBDUULED
7BHVWDEOH��7BPX\BDEDMR���7BIXOOBDEDMR���7BPX\BDUULED���7BIXOOBDUULED
'HILQLpQGRVH� ��  �����UHJODV�
/D� )LJXUD� ����� PXHVWUD� OD� YDULDEOH� OLQJ�tVWLFD� DFHOHUyPHWUR� FRQ� VXV�FRUUHVSRQGLHQWHV�YDORUHV�SDUD�HO�FRQWURO�VREUH�HO�HMH�GLUHFFLRQDO��<DZ��

$FHOHURPH
*LURVFRSLR

&RQWURODGRU�)X]]\��GLUHFFLRQDO� 6HUYRPHFDQL2UGHQ�SRU�UDGLR�GHVGH�WLHUUD



��

)LJXUD�������9DULDEOH�OLQJ�tVWLFD�DFHOHUyPHWUR�HQ�OD�GLUHFFLyQ�GHO�HMH�GLUHFFLRQDO��<DZ��
(Q� OD� )LJXUD� ����� VH� LOXVWUD� OD� YDULDEOH� OLQJ�tVWLFD� *LURVFRSLR�� \� WDPELpQ� VXV�YDORUHV��HMH�GHO�<DZ��

)LJXUD��������9DULDEOH�/LQJXVLWLFD�*LURVFRSLR�SDUD�HO�HMH�GLUHFFLRQDO�
(VWH� VXEVLVWHPD� WHQGUi� OD� YDULDEOH� VHUYR�� TXH� HQ� HVWH� FDVR� VH� HQFDUJD� GH�JREHUQDU�OD�GHULYD�R�WDPELpQ�OODPDGR�WLPyQ�GH�FROD�YHUWLFDO�
3DUD� HO� FRQWURO� GH� ORV� VHUYRV� TXH� FRQWURODQ� HO� WLPyQ� GH� FROD� YHUWLFDO� VH� KD�HVER]DGR� XQ� FRQMXQWR� GH� YDORUHV� WHQGLHQWHV� D� GHVFULELU� PHGLDQWH� FRQMXQWRV�



��
GLIXVRV�HO� FRPSRUWDPLHQWR�GH�HVWRV�PRWRUHV�GH�QDWXUDOH]D�'&��(VWD�YDULDEOH�OLQJ�tVWLFD�\�VXV�YDORUHV�UHVSHFWLYRV�VH�REVHUYDQ�HQ�OD�)LJXUD������

)LJXUD�������9DULDEOH�OLQJXVLWLFD�VHUYR��\�VXV�UHVSHFWLYRV�YDORUHV�SDUD�HO�FRQWURO�GHO�WLPyQ�YHUWLFDO�
����������&21752/�/21*,78',1$/
/D� )LJXUD� ����� PXHVWUD� HO� GLDJUDPD� HQ� EORTXHV� GHO� VXEVLVWHPD� IX]]\� GH�HVWDELOLGDG�\�FRQWURO�ORQJLWXGLQDO��3LWFK��

)LJXUD ����'LDJUDPD�HQ�EORTXHV�GHO�VXEVLVWHPD�GH�HVWDELOLGDG�\�FRQWURO�HQ�HO��SLWFK�

$FHOHURPH
*LURVFRSLR

&RQWURODGRU�)X]]\�ORQJLWXGLQDO 6HUYRPHFDQL2UGHQ�SRU�UDGLR�GHVGH��WLHUUD



��

/DV� YDULDEOHV� OLQJ�tVWLFDV� \� VXV� FRUUHVSRQGLHQWHV� YDORUHV� SDUD� HO� FRQWURO�ORQJLWXGLQDO�VH�DVHPHMDQ�D�ODV�GHO�FRQWURO�ODWHUDO�\�GLUHFFLRQDO��
$FHOHUyPHWUR�� *LURVFRSLR�� &RQWUROB7LHUUD�� FRQ� ODV� FXDOHV� WDPELpQ� VH� OOHJR� D�GHILQLU�XQ�WRWDO�GH�����UHJODV�SDUD�HVWH�VXEVLVWHPD�
$BHVWDEOH���$BPX\BDEDMR���$BIXOOBDEDMR���$BPX\BDUULED���$BIXOOBDUULED*BHVWDEOH���*BPX\BDEDMR���*BIXOOBDEDMR���*BPX\BDUULED���*BIXOOBDUULED7BHVWDEOH��7BPX\BDEDMR���7BIXOOBDEDMR���7BPX\BDUULED���7BIXOOBDUULED
/D� )LJXUD� ����� PXHVWUD� OD� YDULDEOH� OLQJ�tVWLFD� DFHOHUyPHWUR� SDUD� HO� HMH� GH�FRQWURO�ORQJLWXGLQDO��SLWFK��FRQ�VXV�FRUUHVSRQGLHQWHV�YDORUHV�

)LJXUD�������9DULDEOH�OLQJXVLWLFD�DFHOHUyPHWUR��HMH�GHO�SLWFK��
'H�LJXDO�IRUPD��HQ�OD�)LJXUD������VH�LOXVWUD�OD�YDULDEOH�OLQJ�tVWLFD�*LURVFRSLR��\�WDPELpQ�VXV�YDORUHV�



���

)LJXUD�������9DULDEOH�/LQJXVLWLFD�*LURVFRSLR��HMH�ORQJLWXGLQDO��
/D� VDOLGD� GH� HVWH� VXEVLVWHPD� VHUi� OD� YDULDEOH� OLQJ�tVWLFD� VHUYR�� TXH� HQ� HVWH�FDVR�VH�HQFDUJD�GH�JREHUQDU�HO�VHUYRPHFDQLVPR�GH�PRYLPLHQWR�GHO�HOHYDGRU�
(VWD�YDULDEOH� OLQJ�tVWLFD�\�VXV�YDORUHV�UHVSHFWLYRV�VH�REVHUYDQ�HQ�OD�)LJXUD������

)LJXUD�������9DULDEOH�OLQJXVLWLFD�VHUYR��\�VXV�UHVSHFWLYRV�YDORUHV�
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