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(Q�DOJXQRV�FDVRV�OD�3ODQLILFDFLyQ�GH�OD�&DGHQD�GH�6XPLQLVWUR��3&6��VH�HIHFW~D�PHGLDQWH�ORV�0RGHORV�GH�2SWLPL]DFLyQ�0DWHPiWLFD��TXH�SXHGHQ�UHSUHVHQWDUVH�PHGLDQWH�SUREOHPDV�OLQHDOHV�GH� JUDQ� WDPDxR�� 6LQ� HPEDUJR� OD� RSWLPL]DFLyQ� GHWHUPLQLVWD� WUDGLFLRQDO� QR� HV� YiOLGD� SDUD�UHSUHVHQWDU� HO� FRPSRUWDPLHQWR�GLQiPLFR�GH� OD�*&6�HQ� OD� UHDOLGDG�� OD� UD]yQ� HV�TXH�KD\�TXH�FRQVLGHUDU�OD�,QFHUWLGXPEUH��(Q�HVWDV�FLUFXQVWDQFLDV�OD�RSWLPL]DFLyQ�FRQVLVWLy�HQ�HQFRQWUDU�OD�PHMRU� PDQHUD� GH� XWLOL]DU� ORV� UHFXUVRV�� D� SDUWLU� GH� XQRV� (VFHQDULRV� FRQVWUXLGRV�� GHVGH� ORV�SDUiPHWURV�HVWRFiVWLFRV��D�OR�ODUJR�GHO�KRUL]RQWH�GH�3ODQLILFDFLyQ�
D��*HVWLyQ�GH�OD�&DGHQD�GH�6XPLQLVWUR�\�2SWLPL]DFLyQ�GHWHUPLQLVWD
/RV� PRGHORV� WUDGLFLRQDOHV� GH� RSWLPL]DFLyQ� GH� OD� *&6 GHVDUUROODQ� 3ODQHV� GH� 3URGXFFLyQ��VXMHWRV�D�GHPDQGD�YDULDEOH��TXH�PLQLPL]DQ�ORV�FRVWHV�GH�ORV�UHFXUVRV�KXPDQRV��GH�VXPLQLVWUR��GH�SURGXFFLyQ�\�GH�DOPDFHQHV��(VWH� WLSR� GH� SUREOHPDV� FRQGXFH� D� ORV� PRGHORV� GH� 2SWLPL]DFLyQ� 0DWHPiWLFD� �6FKXPDQQ�&RQVRUWLXP��6HSW��������TXH�KDQ�SHUPLWLGR�UHVROYHU�DOJXQRV�HMHPSORV�UHDOHV�FRQ�OD�D\XGD�GHO�RUGHQDGRU�� 6LQ� HPEDUJR� HV� LQWHUHVDQWH� GLVHxDU� XQ� 0RGHOR� *HQpULFR TXH� FRPELQH� OD�SODQLILFDFLyQ�HVWUDWpJLFD�\�ODV�GHFLVLRQHV�ORJtVWLFDV�WiFWLFDV��\�TXH�DGHPiV�WHQJD�HQ�FXHQWD�HO�IDFWRU�WLHPSR \�ORV�HOHPHQWRV�VXMHWRV�D�,QFHUWLGXPEUH�HQ�OD�*&6�
.HNUH�DQG�.HNUH �������GHVDUUROODURQ�XQ�VLVWHPD�GH�3ODQLILFDFLyQ�GH�&DSDFLGDG�TXH�PRGHOL]D�HO�7UDEDMR�HQ�&XUVR�\�H�HO�WLHPSR�GH�&LFOR��\�FRPELQDQ�HVWH�FRQ�XQ�0RGHOR�GH�3URJUDPDFLyQ�0DWHPiWLFD�� GLVFUHWR� HQ� HO� WLHPSR� \� FRQ� OD� YDULDEOH� GHPDQGD� GHWHUPLQLVWD�� RIUHFLHQGR� XQ�LQWHUHVDQWH� GHEDWH� VREUH� 3ODQLILFDFLyQ� GH� OD� FDSDFLGDG�� 8VDURQ� XQ� VLVWHPD� EDVDGR� HQ�(VFHQDULRV�� SHUR� LQFLGHQ� HQ� ODV� GHFLVLRQHV� D� ODUJR� SOD]R� SDUD� OD� HOHFFLyQ� GH� PiTXLQDV� \�HTXLSRV�SDUD�SURGXFFLyQ��&RKHQ�DQG�/HH ��������&RKHQ�DQG�0RRQ �������\�6KDSLUR� �������SUHVHQWDQ�YDULRV�PRGHORV�SDUD�OD�RSWLPL]DFLyQ�JOREDO�GH�OD�*HVWLyQ�GH�OD�&DGHQD�HQ�3URGXFFLyQ��
(Q�HO�0RGHOR��6&+80$11� �/DULR������� VH�HPSLH]D�FRQ�OD�YHUVLyQ�GHWHUPLQLVWD�\�HQ�XQD�VHJXQGD� HWDSD� VH� LQWURGXFH� OD� ,QFHUWLGXPEUH�� /RV� SDUiPHWURV� \� ODV� YDULDEOHV� VXMHWDV� D�,QFHUWLGXPEUH�SXHGHQ�DQDOL]DUVH�HQ�WpUPLQRV�GH�YDORU PHGLR��HQ�WpUPLQRV�GH�GLVWULEXFLyQ�GH�SUREDELOLGDG� SDUD� FDGD� tWHP�� R� XWLOL]DQGR� XQ� JUXSR� UHSUHVHQWDWLYR� GH� (VFHQDULRV�� (Q�6FKXPDQQ�VH�GHFLGLy�GHVDUUROODU�XQ�$OJRULWPR�(VWRFiVWLFR��EDVDGR�HQ�XQD�$SUR[LPDFLyQ�HQ�GRV�HWDSDV�TXH�XWLOL]D�HO�$QiOLVLV�HVWRFiVWLFR�GH�(VFHQDULRV �6FKXPDQQ�&RQVRUWLXP��0DUFK��������
E��*HVWLyQ�GH�OD�&DGHQD�GH�6XPLQLVWUR�\�2SWLPL]DFLyQ�HVWRFiVWLFD�
6H� GHVDUUROOy� XQD� HVWUXFWXUD� GH� PRGHOL]DFLyQ� � SDUD� OD� *&6� EDMR� ,QFHUWLGXPEUH� EDVDGD� HQ�6TXLUH�DQG�.DPHVDQ �������������DQG�6TXLUH ��������,JXDOPHQWH�(VFXGHUR��.DPHVDP��.LQJ�\� :HWV ������� SODQWHDQ� OD� � 3ODQLILFDFLyQ� GH� 3URGXFFLyQ� 9tD� (VFHQDULRV�� \� SRVWHULRUPHQWH�(VFXGHUR� \� .DPHVDP� ������� HQIRFDQ� OD� 3ODQLILFDFLyQ� GH� 3URGXFFLyQ� YtD� PRGHOL]DFLyQ� GH�(VFHQDULRV�� (Q� HO� � 3UR\HFWR� VH� XWLOL]DURQ� ODV DOWHUQDWLYDV� EDVDGDV� HQ� SURFHGLPLHQWRV�VHFXHQFLDOHV� SDUD� OD� UHVROYHU� HO� SUREOHPD� JOREDO� SDUD� XQ� (VFHQDULR� GDGR�� R� OD� YHUVLyQ�HVWRFiVWLFD�SDUD�XQ�Q~PHUR�UHGXFLGR�GH�(VFHQDULRV�
(V��LQWHUHVDQWH��UHPDUFDU��TXH��VH��RSWy��SRU��XWLOL]DU��ORV��SURFHGLPLHQWRV��GH��'HVFRPSRVLFLyQ
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/D�RSWLPL]DFLyQ�HVWRFiVWLFD��PHGLDQWH�$QiOLVLV�GH�(VFHQDULRV� XWLOL]DGD�REOLJy�D�PRGHOL]DU�OD�,QFHUWLGXPEUH� GH� XQD� IRUPD� UHDOLVWD� \� D� GHVDUUROODU� XQD� 0HWRGRORJtD� GH� $QiOLVLV� GH�(VFHQDULRV�TXH�SXGLHVH�XWLOL]DUVH� IiFLOPHQWH��'HO�PLVPR�PRGR��HO� p[LWR�GH� OD�RSWLPL]DFLyQ�GHSHQGLy�GH�OD�IDFLOLGDG�HQ�OD�FRQVWUXFFLyQ�GH�XQ�ÈUERO�GH�(VFHQDULRV UHODWLYDPHQWH�VHQFLOOR��
� (VFHQDULRV�
(IHFWXDGD� OD� LQWURGXFFLyQ� D� OD� XWLOL]DFLyQ� GH� OD� 2SWLPL]DFLyQ� HVWRFiVWLFD� >�@�� HQ� HVWD�FRPXQLFDFLyQ� VH� WUDWD� GH� H[SOLFLWDU� HO� (QIRTXH� GH� (VFHQDULRV >�@� \� OD� PHWRGRORJtD�GHVDUUROODGD�HQ�HO�FRQWH[WR�GHO�3UR\HFWR�6FKXPDQQ��
��� &RQFHSWR�GH�(VFHQDULRV�\�ÈUERO�GH�(VFHQDULRV�
8Q�(VFHQDULR�SXHGH�VHU�GHILQLGR�FRPR�OD�UHSUHVHQWDFLyQ�GH�OD�SRVLEOH�HYROXFLyQ�GH�XQ�VLVWHPD�KDFLD� XQ� HVWDGR� IXWXUR� �)LJXUD ���� HO� HVFHQDULR� PRVWUDUi� OD� KLSRWpWLFD� VLWXDFLyQ� GH� FDGD�SDUiPHWUR� FRQVWLWXWLYR GH� XQ� VLVWHPD� SDUD� FDGD� SHUtRGR� GH� XQ� GHWHUPLQDGR� KRUL]RQWH� GH�SODQLILFDFLyQ��

(QWRUQR�GHO�VLVWHPD

VLVWHPD
YDULDEOHV

(QWRUQR�GHO�VLVWHPD

VLVWHPD
YDULDEOHV

)LJXUD����'HILQLFLyQ�GHO�6LVWHPD�
/D� GLYLVLyQ� GHO� KRUL]RQWH� GH� SODQLILFDFLyQ� QR WLHQH�QHFHVDULDPHQWH� TXH�KDFHUVH� HQ�SHULRGRV�LJXDOHV��HQ�HVWH�FDVR��HO�XVXDULR�ILQDO�SURSXVR�OD�XWLOL]DFLyQ�GH�XQD�HVFDOD�WHPSRUDO�GRQGH�ORV�SHULRGRV�LQLFLDOHV�VRQ�PiV�SHTXHxRV�TXH�ORV�SHULRGRV�ILQDOHV��(VWR�UHVSRQGH�D�OD�DJUHJDFLyQ�GH�OD�LQIRUPDFLyQ�GH�ORV�SHULRGRV�PiV�DOHMDGRV�GHO�KRUL]RQWH�GH�SODQLILFDFLyQ��(Q�OD�)LJXUD �VH� SXHGH� REVHUYDU� TXH� GLFKD� DJUHJDFLyQ� HV� FUHFLHQWH� HQ� HO� WLHPSR�� DO� LJXDO� TXH� OD�LQFHUWLGXPEUH� DVRFLDGD� D� DOJXQRV� GH� ORV� SDUiPHWURV� \� YDULDEOHV�� (VWD� GLYLVLyQ� WHPSRUDO� VH�DMXVWD�D�ORV�SURFHVRV�GHFLVLRQDOHV�\�GH�SODQLILFDFLyQ�GHO�XVXDULR�ILQDO��SRU�WDQWR��ORV�UHVXOWDGRV�REWHQLGRV�VLJXLHQGR�HVWD�HVWUXFWXUD�VRQ�IiFLOPHQWH�LQWHUSUHWDGRV�SRU�HO�XVXDULR�ILQDO�



6H�HQWLHQGH�FRPR�ÈUERO�GH�(VFHQDULRV� OD� UHSUHVHQWDFLyQ�GH�XQ�FRQMXQWR�GH�HVFHQDULRV��FDGD�UDPD� GHO� iUERO� VHUi� XQD� SRVLEOH� HYROXFLyQ� GHO� VLVWHPD�� 6HJ~Q� .DKQ� \� :LHQHU�� >��@ ³ORV�(VFHQDULRV�VRQ�XQ�LQVWUXPHQWR�TXH�QRV�D\XGDQ�D�PHMRUDU�QXHVWUD�FRPSUHQVLyQ�VREUH�ODV�FRQVHFXHQFLDV� D� ODUJR� SOD]R�� GH� ODV� WHQGHQFLDV� GH� SROtWLFDV� H[LVWHQWHV� R� SRWHQFLDOHV� \� VXV�LQWHUDFFLRQHV´�
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)LJXUD����'LYLVLyQ�HQ�SHULRGRV�GHO�KRUL]RQWH�GH�SODQLILFDFLyQ�
$O� FRQWUDULR�GH� OR�TXH� VH�SLHQVD�FRP~QPHQWH��XQ�(VFHQDULR�QR�HV�FDGD�XQR�GH� ORV�SRVLEOHV�HVWDGRV� ILQDOHV�� WDO� \� FRPR� VH� REVHUYD� �)LJXUD ��� HO� (VFHQDULR� ��� HV� UHDOPHQWH� XQD� GH� ODV�SRVLEOHV�HYROXFLRQHV GHO�VLVWHPD�GHVGH�OD�VLWXDFLyQ�DFWXDO�KDVWD�XQD�KLSRWpWLFD�VLWXDFLyQ�����
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6HJ~Q�>��@��³HO�PpWRGR�GH�(VFHQDULRV�WLHQH�SRU�REMHWR�GHILQLU�XQ�HVWDGR�IXWXUR�GH�XQ�VLVWHPD�FRQRFLGR� DFWXDOPHQWH� �SRU� OR� PHQRV� SDUFLDOPHQWH�� H� LQGLFDU� ORV� GLVWLQWRV� SURFHVRV� TXH�SHUPLWHQ�SDVDU�GHO�HVWDGR�SUHVHQWH�D� OD�LPDJHQ�IXWXUD�´�(VWD�YLVLyQ�GH�(VFHQDULRV�KD�VHUYLGR�SDUD� FRRUGLQDU� OD� YLVLyQ� GHO� XVXDULR� ILQDO� FRQ� OD� GHO� FRQVRUFLR� GH� GHVDUUROOR� GHO� 3UR\HFWR�6FKXPDQQ�
��� 3DUiPHWURV�\�9DULDEOHV�VXMHWRV�D�,QFHUWLGXPEUH�
/RV�SDUiPHWURV�R�YDULDEOHV VXMHWRV�D�,QFHUWLGXPEUH�TXH�VH�KDQ�WRPDGR�VRQ�ORV�VLJXLHQWHV�� 'HPDQGD�H[WHUQD�SRU�IXHQWH�\�SHULRGR��\�GHPDQGD�H[WHUQD�QR�VHUYLGD�



� 'LVSRQLELOLGDG� HQ� OD� REWHQFLyQ� GH� ORV� FRPSRQHQWHV� HQ� ORV�PRGRV� HVWiQGDU� \� H[SHGLWLYR�SRU�FRPSRQHQWH�\�SHULRGR�� &RVWHV� XQLWDULRV� GH� REWHQFLyQ� GH� ORV� FRPSRQHQWHV� \� HQVDPEODMHV� �PRGR� HVWiQGDU�� \�H[SHGLWLYR��SRU�FRPSRQHQWH�\�SHUtRGR�� &RVWH�XQLWDULR�GH�SURGXFFLyQ��PRGR�HVWiQGDU��SRU�SURGXFWR�\�SHULRGR�� 6HJPHQWR�GH�3HULRGRV�(IHFWLYRV��(36��SRU�FRPSRQHQWH�\�SURGXFWR�
��� 'LVWULEXFLRQHV�GH�3UREDELOLGDG�
(O� 3UR\HFWR� 6FKXPDQQ� FRQVLGHUD� OD� GLVWULEXFLyQ� GH� SUREDELOLGDG GH� ORV SDUiPHWURV� FRPR�SDUWH�GH�OD�GHILQLFLyQ�GHO�PRGHOR��OR�TXH�UHTXLHUH�� 8Q�FRQRFLPLHQWR�GH�JUDQ�FDQWLGDG�GH�GDWRV�KLVWyULFRV� 8QD�GLVWULEXFLyQ�GH�SUREDELOLGDG�DVXPLGD�R�HVWLPDGD� (O�FRQRFLPLHQWR�GH�FLHUWRV�WLSRV�GH�UHODFLRQHV�HQWUH�ODV�YDULDEOHV� &RQRFLPLHQWRV�VREUH�FRPSOLFDGRV�DOJRULWPRV�SDUD�UHVROYHU�HO�SUREOHPD� &RQRFLPLHQWRV�GH�WHRUtD�HVWDGtVWLFD
��� 0HWRGRORJtD�SDUD�HO�$QiOLVLV�\�'HILQLFLyQ�GH�(VFHQDULRV�
3DUD� HO� GHVDUUROOR� GHO� SUR\HFWR� 6FKXPDQQ� VH� HVWDEOHFLy� XQD�0HWRGRORJtD SDUD� HO� DQiOLVLV� \�GHILQLFLyQ�GH�(VFHQDULRV��'LFKD�PHWRGRORJtD�VH�FDUDFWHUL]DED�SRU�� ,QFHUWLGXPEUH�OLJDGD�D�XQ�FRQMXQWR�GH�SDUiPHWURV�TXH�LQIOXLUiQ�HQ�PD\RU�R�PHQRU�PHGLGD�HQ�HO�UHVXOWDGR�ILQDO� (YROXFLyQ�GH�IDFWRUHV�LPSUHGHFLEOHV� 3DUiPHWURV�FRQ�FDUiFWHU�DOHDWRULR�TXH�SXHGHQ�GHVHPERFDU�HQ�VLWXDFLRQHV�LPSUHYLVWDV
7DO�\�FRPR�VH�FRPHQWDED�DQWHULRUPHQWH��HO�FUHFLPLHQWR�GH� OD� ,QFHUWLGXPEUH�SDUD�KRUL]RQWHV�GH� SODQLILFDFLyQ� OHMDQRV�� LPSOLFD�PD\RUHV� HVSHFWUR� SDUD� WRGRV� ORV� IDFWRUHV�� (VWR� XQLGR� D� OD�H[SORVLyQ� FRPELQDWRULD�� GHWHUPLQD� OD� QHFHVLGDG�GH�XQ� DQiOLVLV� GH� UHOLHYH� SDUD� VHOHFFLRQDU�\�DFRWDU�HO�FRQMXQWR�GH�(VFHQDULRV�D�HVWXGLDU��3RU�WDQWR��SDUD�OD�FRQILJXUDFLyQ�GHO�6LVWHPD�VH�KD�FRQVLGHUy� QHFHVDULR� XQ� $QiOLVLV� GHWDOODGR� GHO� 6LVWHPD�� &RPR� HQ� WRGR� SURFHVR� GH�PRGHOL]DFLyQ��HQ�HVWH�FDVR�WDPELpQ�VH�UHDOL]DURQ�KLSyWHVLV�VLPSOLILFDWLYDV�VHJ~Q�XQ�JUDGR�GH�VLPSOLILFDFLyQ�\�FULWHULR�GHO�PRGHOL]DGRU��(VWH�DQiOLVLV�GHO�VLVWHPD�VH�UHDOL]y�DWHQGLHQGR�D�OD�JUDQ�LQWHUUHODFLyQ�H[LVWHQWH�HQWUH HO�0RGHOR�\�HO�$OJRULWPR�0DWHPiWLFR�)XH� QHFHVDULR� WDPELpQ�� OD� HODERUDFLyQ� GH� XQ� 3URFHGLPLHQWR� SDUD� OD� UHFRSLODFLyQ� GH� OD�LQIRUPDFLyQ �ODERUHV� GH� FDPSR��� EDVDGR� IXQGDPHQWDOPHQWH� HQ� HQWUHYLVWDV�� \� HQ� OD�FRPSUREDFLyQ�GH�OD�YHUDFLGDG�GH�OD�LQIRUPDFLyQ��3DUD�JDUDQWL]DU�OD�LQWHJULGDG�GH�ORV�GDWRV�VH�UHDOL]y� XQD� KHUUDPLHQWD� VRIWZDUH GRQGH� DOPDFHQDU� GH� IRUPD� HVWUXFWXUDGD� \� RULHQWDGD� DO�PRGHOR� OD� LQIRUPDFLyQ� UHFRSLODGD�� (VWD� KHUUDPLHQWD� VXSXVR� XQ� YHUGDGHUR� SXHQWH� HQWUH� ORV�6LVWHPDV�GH�,QIRUPDFLyQ�GHO�XVXDULR��OD�,QIRUPDFLyQ�SURSRUFLRQDGD�\�HO�6LVWHPD�GHVDUUROODGR�SRU�HO�FRQVRUFLR�6FKXPDQQ�
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(VWH� SURFHVR� GH� DQiOLVLV� GH� ORV� IDFWRUHV� FRQILJXUDWLYRV� VH� FRQVLGHUD� FRPR� XQ� SDVR�IXQGDPHQWDO�SDUD�� 7UDVODGDU�DO�PRGHOR�OD�QDWXUDOH]D��FRPSRUWDPLHQWR�\�UHODFLyQ�GH�YDULDEOHV�SUHVHQWH�HQ�HO�VLVWHPD�� $FRWDU�\�VLPSOLILFDU�OD�H[SORVLyQ�FRPELQDWRULD�� *DUDQWL]DU�OD�LQWHJULGDG�GH�ORV�HVWDGRV�\�GH�ORV�HVFHQDULRV�JHQHUDGRV�
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��� *HQHUDFLyQ�GH�(VFHQDULRV�
(Q� FXDQWR� D� OD� *HQHUDFLyQ� GH� (VFHQDULRV VH� KDQ� FRQVLGHUDGR� FXDWUR� HOHPHQWRV�IXQGDPHQWDOHV�
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���7LHPSR��HOHPHQWR�FODYH�GH�OD�JHQHUDFLyQ�GH�(VFHQDULRV��6H�GHEH�SUHVWDU�HVSHFLDO�DWHQFLyQ�D�OD� GHILQLFLyQ� GHO� KRUL]RQWH� GH� SODQLILFDFLyQ�� OD� GLYLVLyQ� HQ� SHUtRGRV� GHO� KRUL]RQWH�� \� HO�FRPSRUWDPLHQWR�GH�DOJXQDV�YDULDEOHV�\�SDUiPHWURV�HQ�IXQFLyQ�GHO�WLHPSR�
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� &RQFOXVLRQHV�
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7DPELpQ�VH�PXHVWUD�OD�0HWRGRORJtD GH�WUDEDMR�SDUD�OD�0RGHOL]DFLyQ�GHO�HQWRUQR GRQGH�DFW~D�OD� SODQLILFDFLyQ�� HO� HVWXGLR� GH� YDULDEOHV� \� SDUiPHWURV�� \� OD� GHILQLFLyQ� GH� XQ� 0pWRGR GH�*HQHUDFLyQ�GH�(VFHQDULRV�
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