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����&DUERFDWLRQHV
6H�GHQRPLQD�FDUERFDWLyQ�>�F@��D�FXDOTXLHU�HVSHFLH�FDWLyQLFD�FDUERQDGD��HQWUH�ODV�TXH�VH�GHVWDFDQ�ORV�LRQHV�FDUEHQLR�\�ORV�LRQHV�FDUERQLR�/RV� LRQHV� FDUEHQLR� �FDUERFDWLRQHV� FOiVLFRV�� VRQ� WULYDOHQWHV� \� FRQWLHQHQ� XQ� iWRPR� GH�FDUERQR�HOHFWURGHILFLHQWH�FRQ�KLEULGDFLyQ�VS���FRQ�XQ�RUELWDO�S YDFtR��(V�GHFLU��XQ�iWRPR�GH�FDUERQR� FDWLyQLFR� HQ� HVWD� HVSHFLH� WLHQH� VyOR� VHLV� HOHFWURQHV� HQ� VX� FDSD� GH� YDOHQFLD�� /D�HVWUXFWXUD� GH� ORV� LRQHV� FDUEHQLR� SXHGH� GHVFULELUVH� XWLOL]DQGR� HQODFHV� GH� GRV� FHQWURV� \� GRV�HOHFWURQHV��HVWUXFWXUDV�GH�/HZLV��/RV�LRQHV�FDUERQLR��DQWHV�OODPDGRV�³FDUERFDWLRQHV�QR�FOiVLFRV´���HQ�FDPELR��QR�SXHGHQ�GHVFULELUVH� VRODPHQWH� SRU� HQODFHV� GH� GRV� FHQWURV� \� GRV� HOHFWURQHV�� (V� QHFHVDULR� SDUD� HOOR�XWLOL]DU� XQD UHSUHVHQWDFLyQ� HVSHFLDO� \D� TXH� VH� SUHVHQWDQ� HQODFHV� GH� WUHV� FHQWURV� \� GRV�HOHFWURQHV���F��H���(Q�HVWDV�HVSHFLHV��HO�iWRPR�GH�FDUERQR�WLHQH�HO�RFWHWR�HOHFWUyQLFR�FRPSOHWR��OR�TXH�MXVWLILFD�HO�XVR�GHO�VXILMR�³RQLR´���

&DUERFDWLyQ
&DUEHQLR����������������������� &DUERQLR7ULYDOHQWH����������������������SHQWDFRRUGLQDGR&+�� &+��

)LJXUD����� 'HILQLFLyQ�DFWXDO�GH�ORV�FDUERFDWLRQHV��LRQHV�FDUEHQLR�\�FDUERQLR�
(Q� ORV� LRQHV� FDUERQLR�� GDGR� TXH� OD� H[SDQVLyQ� GHO� RFWHWR� GHO� iWRPR� GH� FDUERQR� FRQ�SDUWLFLSDFLyQ� GH� ORV� HQODFHV� �G QR� HVWi� IDYRUHFLGD� HQHUJpWLFDPHQWH�� H[LVWHQ� VyOR� RFKR�
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HOHFWURQHV� HQ� OD� FDSD�GH�YDOHQFLD� \�� SRU� OR� WDQWR�� HO� iWRPR�GH� FDUERQR�QR�SXHGH� H[FHGHU� OD�WHWUDYDOHQFLD��$Vt��XQ�DXPHQWR�HQ�HO�Q~PHUR�GH�FRRUGLQDFLyQ�GH�ORV�LRQHV�FDUERQLR�FRQGXFH��QHFHVDULDPHQWH�� D� XQD� GLVPLQXFLyQ� GHO� RUGHQ� GH� HQODFH� GH� ORV� RWURV� iWRPRV� HQOD]DGRV� DO�iWRPR�GH�FDUERQR��(O HQODFH��F��H��HQ�HO�TXH�WUHV�iWRPRV�FRPSDUWHQ�HO�HQODFH�V IRUPDQGR�XQ�~QLFR�RUELWDO�PROHFXODU��VH�UHSUHVHQWD�FRQ�OtQHDV�SXQWHDGDV��)LJXUD������

5� �DOTXLOR5�  �DOTXLOR��+��'
)LJXUD����� )RUPDFLyQ�GH�XQ�LRQ�FDUERQLR�SRU�SURWRQDFLyQ�GH�XQ�DOFDQR

/RV� DOFDQRV� SURWRQDGRV� �&Q+�Q������ R� LRQHV� DOFRQLR�� KDQ� VLGR� REMHWR� GH� LQWHQVD�LQYHVWLJDFLyQ� GDGR� TXH� FRQVWLWX\HQ� ORV� LQWHUPHGLDULRV� GH� UHDFFLyQ� HQ� OD� DFWLYDFLyQ�HOHFWURItOLFD�GH�ORV�DOFDQRV�/DV� UHDFFLRQHV� LyQ�PROpFXOD� HQ� IDVH� JDVHRVD� VRQ� XQD� IXHQWH� GH� LQIRUPDFLyQ� GH� VXPD�LPSRUWDQFLD�DFHUFD�GH�ORV�LQWHUPHGLDULRV�UHDFWLYRV��(O�HVWXGLR�GH�UHDFFLRQHV�HOHFWURItOLFDV�HQ�IDVH�JDVHRVD�FRQVWLWX\HQ�XQD�KHUUDPLHQWD�H[SHULPHQWDO�PX\�SRGHURVD�SDUD�OD�FRPSUHQVLyQ�GH�OD�TXtPLFD�GH�ORV�LRQHV�FDUERQLR�\�FDUEHQLR�\�SDUD�OD�GHWHUPLQDFLyQ�H[SHULPHQWDO�GH�EDUUHUDV�GH�UHDFFLyQ�LQWUD�H�LQWHUPROHFXODUHV�/RV�FiOFXORV�DE�LQLWLR GH�DOWD�FDOLGDG�KDQ�PRVWUDGR�EXHQD�FRUUHODFLyQ�FRQ�ORV�UHVXOWDGRV�H[SHULPHQWDOHV� HQ� IDVH� JDVHRVD� \� HV� SRVLEOH�� SRU� WDQWR�� XWLOL]DU� GLFKD� LQIRUPDFLyQ� SDUD� OD�FRPSUHQVLyQ�GH�ODV�UHDFFLRQHV�LyQLFDV�%DVDGR�HQ�HO�HVWXGLR�GH�SURWRQDFLyQ�GH�DOFDQRV��2ODK�>��@�HVWDEOHFLy�XQ�RUGHQ�HPStULFR�GH�UHDFWLYLGDG�GH�HQODFHV�V HQ�VROXFLRQHV�VXSHUiFLGDV��'LFKR�HV�RUGHQ�HV�HO�VLJXLHQWH��
&�+�WHUFLDULR�!�&�&�!�&�+�VHFXQGDULR�!�&�+�SULPDULR�!�&+�(VWH�RUGHQ�HV��SULQFLSDOPHQWH��FXDOLWDWLYR�\�GHSHQGH�GHO�LPSHGLPHQWR�HVWpULFR�GHO�DOFDQR�
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����0HGLRV�VXSHUiFLGRV
(O� FRQFHSWR� GH� VXSHUDFLGH]� IXH� LQWURGXFLGR� HQ� ����� SRU� +DOO� \� &DQDQW� >��@� SDUD�FDUDFWHUL]DU�OD�IXHUWH�DFLGH]�GH�VROXFLRQHV�QR�DFXRVDV��/D�GHILQLFLyQ�DFWXDO�>��@�VXJLHUH�TXH�XQ�PHGLR�VHD�OODPDGR�VXSHUiFLGR VL�VX�DFLGH]�HV�PD\RU�TXH�OD�DFLGH]�GHO�iFLGR�VXOI~ULFR��������IXQFLyQ�GH�DFLGH]�GH�+DPPHWW�>��@��+�  ��� ����3RU�HMHPSOR��OD�PH]FOD�GH�XQ�iFLGR�GH�%U¡QVWHG�FRPR�+)�FRQ�XQD�iFLGR�GH�/HZLV�FRPR�6E)���SHUPLWH�REWHQHU�XQ�VLVWHPD�ELOORQHV�GH�YHFHV�PiV�IXHUWH�TXH�HO�iFLGR�VXOI~ULFR��������OOHJDQGR�D�DOFDQ]DU�YDORUHV�GHO�RUGHQ�GH�+�  �� ���>��@�/D HWDSD� IXQGDPHQWDO� HQ� ORV� SURFHVRV� GH� FRQYHUVLyQ� GH� KLGURFDUEXURV� VDWXUDGRV�FDWDOL]DGD�SRU�iFLGRV�HV�OD�IRUPDFLyQ�GH�FDUERFDWLRQHV��$XQTXH�ORV�HVWXGLRV�VREUH�UHDFFLRQHV�GH� LVRPHUL]DFLyQ�� FUDTXHR� \� DOTXLODFLyQ�GH� DOFDQRV�HQ�FRQGLFLRQHV�iFLGDV� LQGLFDURQ�TXH� ORV�LRQHV�FDUEHQLR�VRQ�LQWHUPHGLDULRV�FODYH�HQ�HVWRV�SURFHVRV��HO�PRGR�HQ�TXH�VH�IRUPDQ�D�SDUWLU�GH�ORV�DOFDQRV�HV�D~Q�PRWLYR�GH�FRQWURYHUVLD�2ODK� \� FRODERUDGRUHV�PRVWUDURQ�TXH� ORV� DOFDQRV� VH� FRPSRUWDQ�FRPR�EDVHV� HQ�PHGLRV�VXSHUiFLGRV�� \�TXH� OD�GLVWULEXFLyQ�GH� ORV�SURGXFWRV�HVWi�GHWHUPLQDGD�SRU� OD�EDVLFLGDG�GH� ORV�HQODFHV�&�+�\�&�&�>��E����@�(Q�PHGLRV�VXSHUiFLGRV�OD�SULPHUD�HWDSD�HV�OD�SURWRQDFLyQ�GH�XQ�HQODFH�V GHO�DOFDQR�\�OD�SRVLEOH� IRUPDFLyQ� GH� XQ� FDUERFDWLyQ� SHQWDFRRUGLQDGR�� FRQ� XQ� HQODFH� GH� WUHV� FHQWURV� \� GRV��HOHFWURQHV��/DV� UHDFFLRQHV�REVHUYDGDV�HQ�PHGLRV� VXSHUiFLGRV� OtTXLGRV� VRQ�FRPSOHMDV��GHELGR�D� OD�SUHVHQFLD� GH� GLYHUVRV� FDPLQRV� GH� UHDFFLyQ� FRPSHWLWLYRV� TXH� FRPSUHQGHQ� LQWHUFDPELR� GH�KLGUyJHQR�� GHVKLGURJHQDFLyQ�� FUDTXHR� SURWROtWLFR�� WUDQVIHUHQFLD� GH� KLGUyJHQR� \� R[LGDFLyQ��6RPPHU� \� FRODERUDGRUHV� >��@� PRVWUDURQ� TXH� OD� DFWLYDFLyQ� GH� DOFDQRV� SRU� VXSHUiFLGRV�GHXWHUDGRV�� HQ� SUHVHQFLD� GH� PRQy[LGR� GH� FDUERQR� SDUD� LQKLELU� UHDFFLRQHV� VHFXQGDULDV� GH�WUDQVIHUHQFLD�GH�KLGUyJHQR��SHUPLWH�DYDODU�OD�LPSRUWDQFLD�GH�ORV�GLYHUVRV�FDPLQRV�GH�UHDFFLyQ�(Q�FRQWUDVWH�FRQ�ORV�PHGLRV�VXSHUiFLGRV��HV�SRFR�OR�TXH�VH�FRQRFH�VREUH�HO�PHFDQLVPR�GH� DFWLYDFLyQ� GH� DOFDQRV� VREUH� FDWDOL]DGRUHV� VyOLGRV� iFLGRV�� WDOHV� FRPR� ]HROLWDV� \� ]LUFRQLD�VXOIDWDGD��HQWUH�RWURV��(VWRV�PDWHULDOHV�VRQ�DPSOLDPHQWH�XWLOL]DGRV�HQ�SURFHVRV�GH�UHILQDFLyQ�GH�SHWUyOHR�\��SRU�OR�WDQWR��GH�JUDQ�LQWHUpV�LQGXVWULDO�'LYHUVRV�WUDEDMRV�>�����@�PRVWUDURQ�TXH�HO�LQWHUFDPELR�+�'�HQWUH�DOFDQRV�\�]HROLWDV��D�WHPSHUDWXUDV� LQIHULRUHV� D� ODV� GH� FUDTXHR�� SXHGH� VXPLQLVWUDU� LQIRUPDFLyQ� YDOLRVD� VREUH� HO�
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PHFDQLVPR�GH�IRUPDFLyQ�GH�FDUERFDWLRQHV�VREUH�]HROLWDV��(O�FRPSRUWDPLHQWR�REVHUYDGR�SDUD�ODV� UHDFFLRQHV� VREUH� ]HROLWDV� SXHGH� UDFLRQDOL]DUVH� SURSRQLHQGR� FRPR� LQWHUPHGLDULRV� LRQHV�FDUEHQLR� \� ROHILQDV�� DXQTXH� OD� HWDSD� LQLFLDO� GH� IRUPDFLyQ� GH� HVWRV� LRQHV� SHUPDQHFH� RVFXUD��(VWH�PHFDQLVPR�HV�VLPLODU�DO�SURSXHVWR�SRU�2WYRV�\�FRODERUDGRUHV� >��@�SDUD�HO� LQWHUFDPELR�+�'�GH�LVREXWDQR�HQ�'�62��/D� DFLGH]� GH� /HZLV�� RULJLQDGD� HQ� ODV� HVSHFLHV� FDWLyQLFDV� SUHVHQWHV� HQ� ORV� FDQDOHV�]HROtWLFRV��QR�HV�UHVSRQVDEOH�GH�OD�IRUPDFLyQ�LQLFLDO�GH�ORV�LRQHV�FDUEHQLR�R�GH�ODV�ROHILQDV�HQ�HO�LQWHUFDPELR�+�'�>��@��OR�TXH�VXJLHUH�TXH�ORV�VLWLRV�iFLGRV�GH�%U¡QVWHG�GH�ODV�]HROLWDV�VRQ�ORV�UHVSRQVDEOHV�GH�ODV�UHDFFLRQHV�GH�SURWRQDFLyQ�
����=HROLWDV

/DV� ]HROLWDV� VRQ� DOXPLQRVLOLFDWRV� FULVWDOLQRV� EDVDGRV� HQ� XQ� HVTXHOHWR� HVWUXFWXUDO�DQLyQLFR�UtJLGR��3XHGHQ�FRQVLGHUDUVH�FRQVWLWXLGRV�SRU� WHWUDHGURV�72� �7 6L��$O��TXH�IRUPDQ�XQ�VLVWHPD� WULGLPHQVLRQDO�SRU� OD�FRPSDUWLFLyQ�GH�XQ�iWRPR�GH�R[tJHQR�HQWUH�GRV� WHWUDHGURV��3RVHHQ�SURSLHGDGHV�GH�WDPLFHV�PROHFXODUHV�GHELGR�D�OD�H[LVWHQFLD�GH�XQ�VLVWHPD�GH�FDYLGDGHV�\�GH�FDQDOHV�GH�GLPHQVLRQHV�PROHFXODUHV�>������@��/DV�FDYLGDGHV�FRQWLHQHQ�FDWLRQHV�PHWiOLFRV�LQWHUFDPELDEOHV� �1D��� .��� HWF�� \� SXHGHQ� UHWHQHU� PROpFXODV� KXpVSHG� UHPRYLEOHV \�UHHPSOD]DEOHV� �DJXD� HQ� ODV� ]HROLWDV� QDWXUDOHV��� 6X� QRPEUH� SURYLHQH� GH� VX� FDSDFLGDG� SDUD�SHUGHU�DJXD�SRU�FDOHQWDPLHQWR��GHO�JULHJR�]HR��KHUYLU��\�OLWKRV��SLHGUD��/DV�]HROLWDV�SUHVHQWDQ�OD�VLJXLHQWH�IyUPXOD�JHQHUDO�
0Q�[ �$O2��[ �6L2��\�]�+�2GRQGH�0�HV�XQ�FDWLyQ�GH�YDOHQFLD�Q��]�HO�Q~PHUR�GH�PROpFXODV�GH�DJXD�\� OD�VXPD�GH�[�H�\�LQGLFD�HO�Q~PHUR�GH�WHWUDHGURV�SRU�FHOGD�XQLGDG�/DV� ]HROLWDV� SRVHHQ� FDSDFLGDG� GH� LQWHUFDPELR� LyQLFR� �SRU� LQWHUFDPELR� FRPSOHWR� R�SDUFLDO�GH�ORV�FDWLRQHV�0�Q���\�VH�XWLOL]DQ�HQ�QXPHURVDV�DSOLFDFLRQHV�LQGXVWULDOHV�WDOHV�FRPR�SURFHVRV�GH�DGVRUFLyQ�\�VHSDUDFLyQ��FRPR�DJHQWH�GHVHFDQWH��FRPR�DGLWLYR�SDUD�GHWHUJHQWHV��HQ�HO� WUDWDPLHQWR� GH� GHVKHFKRV� \� UHVLGXRV� QXFOHDUHV�� FRPR� VXSOHPHQWR� DOLPHQWDULR� SDUD�DQLPDOHV��HQ�DGLWLYRV�SDUD�VXHORV� HWF��>��@��6LQ�HPEDUJR��ODV�DSOLFDFLRQHV�PiV�LQWHUHVDQWHV�GH�HVWRV� PDWHULDOHV� HVWiQ� UHODFLRQDGDV� FRQ� OD� FDWiOLVLV� \D� TXH� VH� HPSOHDQ� DPSOLDPHQWH� FRPR�FDWDOL]DGRUHV� HQ� OD� LQGXVWULD� GHO� SHWUyOHR�� SULQFLSDOPHQWH� HQ� SURFHVRV� GH� FUDTXHR� FDWDOtWLFR��
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DOTXLODFLyQ� H� LVRPHUL]DFLyQ� GH� KLGURFDUEXURV�� VLHQGR� SRU� HOOR� PDWHULDOHV� GH� DOWR� LQWHUpV�WHFQROyJLFR�>��@�/DV�UD]RQHV�SDUD�VX�DPSOLD�XWLOL]DFLyQ�HQ�FDWiOLVLV�HVWiQ�UHODFLRQDGDV�FRQ�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV�GH�ODV�]HROLWDV�
�� WLHQHQ�iUHDV�VXSHUILFLDOHV�JUDQGHV��FHUFD�GH������P��J��\�DOWD�FDSDFLGDG�GH�DGVRUFLyQ�HQ�VX�VLVWHPD�GH�FDQDOHV��� ODV� SURSLHGDGHV� GH� DGVRUFLyQ� SXHGHQ� FRQWURODUVH� DO� SXQWR� TXH� SXHGHQ� WRUQDUVH VyOLGRV�KLGURItOLFRV�R�KLGURIyELFRV��� HV� SRVLEOH� JHQHUDU� VLWLRV� iFLGRV� HQ� OD� UHG� FULVWDOLQD� \� VX� IXHU]D� \ FRQFHQWUDFLyQ� SXHGH�FRQWURODUVH�SDUD�XQD�GHWHUPLQDGD�DSOLFDFLyQ��� ODV�GLPHQVLRQHV�GH�ORV�FDQDOHV�\�ODV�FDYLGDGHV�������c��HVWiQ�HQ�XQ�LQWHUYDOR�WtSLFR�GH�ODV�GLPHQVLRQHV� GH� ODV� PROpFXODV� RUJiQLFDV�� SRVLELOLWDQGR� VX� DSOLFDFLyQ� FRPR� WDPLFHV�PROHFXODUHV�HQ�OD VHSDUDFLyQ�GH�KLGURFDUEXURV�\�RWUDV�PROpFXODV��� SUHVHQWDQ�VHOHFWLYLGDG�GH�IRUPD�D�ORV�UHDFWLYRV��SURGXFWRV�\�R�HVWDGRV�GH�WUDQVLFLyQ�GHELGR�D� ORV� VLVWHPDV� GH� FDQDOHV�� OR� TXH� HYLWD� R� PLQLPL]D� OD� IRUPDFLyQ� GH� VXESURGXFWRV�LQGHVHDEOHV��� SRVHHQ�EXHQD�HVWDELOLGDG�KLGURWpUPLFD��TXtPLFD�\�PHFiQLFD��SXGLHQGR�UHJHQHUDUVH�SDUD�VX�UHXWLOL]DFLyQ�HQ�SURFHVRV�TXtPLFRV�

/DV� XQLGDGHV� GH� FRQVWUXFFLyQ� SULPDULDV� GH� ODV� ]HROLWDV� VRQ� ORV� WHWUDHGURV� >6L2�@�� \�>$O2�@�� XQLGRV� SRU� FRPSDUWLFLyQ� GH� YpUWLFHV� IRUPDQGR� SXHQWHV� GH� R[tJHQR� QR� OLQHDOHV��RULJLQDQGR�XQD�JUDQ�YDULHGDG�GH�HVWUXFWXUDV�GLIHUHQWHV�/RV� GLIHUHQWHV� VLVWHPDV� VH� GHVFULEHQ� JHQHUDOPHQWH� HQ� WpUPLQRV� GH� QLYHOHV� GH�RUJDQL]DFLyQ� VXSHULRUHV� D� OD�GH� OD� HVWUXFWXUD�EiVLFD�GH� ORV� WHWUDHGURV�� TXH� VH� FRQRFHQ�FRPR�XQLGDGHV� GH� FRQVWUXFFLyQ� VHFXQGDULDV� �6HFRQGDU\�%XLOGLQJ�8QLWV�� 6%8���(VWDV� FRQVLVWHQ� HQ�HVWUXFWXUDV�GH�DQLOORV�VLPSOHV�\�GREOHV��DOJXQDV�GH�ODV�FXDOHV�VH�LOXVWUDQ�HQ�OD�)LJXUD�����D��TXH�DO�XQLUVH�JHQHUDQ�OD�HVWUXFWXUD�GH�OD�]HROLWD��1LYHOHV� GH� RUJDQL]DFLyQ� PiV� DOWRV� SXHGHQ� LGHQWLILFDUVH� HQ� EORTXHV� GH� FRQVWUXFFLyQ�SROLpGULFRV��FRPR�SRU�HMHPSOR�OD�³XQLGDG�VRGDOLWD´�R�FDMD�� TXH�VH�PXHVWUD�HQ�OD�)LJXUD�����E�&DGD�VHJPHQWR�GH�OtQHD�UHFWD�HQ�HO�PRGHOR�FRUUHVSRQGH�D�XQ�HQODFH�GH�WLSR�7�2�7��7 �6L�R�$O��
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)LJXUD� ���� D�� 8QLGDGHV� GH� FRQVWUXFFLyQ� VHFXQGDULDV� HQ� ]HROLWDV�� DQLOORV� GH� FXDWUR� D� RFKR�PLHPEURV�\�SULVPDV��FXER�����y�'�5������y�'�5������\������E��8QLGDG�GH�VRGDOLWD��RFWDHGUR�WUXQFDGR���/RV�YpUWLFHV�GH�ORV�SROLHGURV�UHSUHVHQWDQ�iWRPRV�WHWUDpGULFRV��7��
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(O WDPDxR� GH� ODV� FDYLGDGHV� GH� ODV� ]HROLWDV� HVWi� GHWHUPLQDGR� SRU� HO� Q~PHUR� \� DUUHJOR�HVSDFLDO�GH�HQODFHV�GHO�WLSR�7�2�7��7 �6L�y�$O��QHFHVDULRV�SDUD�IRUPDU�ORV�SRURV�/RV� DQLOORV� REVHUYDGRV� PiV� FRP~QPHQWH� HQ� ODV� ]HROLWDV� FRQWLHQHQ� ��� ��� ��� ��� ��� \�iWRPRV�GH�R[tJHQR��LJXDO�DO�Q~PHUR�GH�XQLGDGHV�7�2�7�TXH�FRQVWLWX\HQ�HO�DQLOOR���/RV�DQLOORV�TXH�FRQWLHQHQ����iWRPRV�GH�R[tJHQR�SUHVHQWDQ�XQ�GLiPHWUR�GH�SRUR�GHO�RUGHQ�GH���D���c�(Q� UHODFLyQ� DO� WDPDxR� GH� ORV� SRURV�� ODV� ]HROLWDV� SXHGHQ� FODVLILFDUVH� GH� OD� VLJXLHQWH�PDQHUD��GH�SRURV�SHTXHxRV��DQLOORV�GH���D���iWRPRV�GH�R[tJHQR���GH�SRURV�PHGLDQRV��DQLOORV�FRQ����iWRPRV�GH�R[tJHQR��\�GH�SRURV�JUDQGHV��DQLOORV�TXH�FRQWLHQHQ����iWRPRV�GH�R[tJHQR���(O�PRGR�GH�FRQH[LyQ�GH�ORV�SRURV��TXH�FRQGXFH�D�OD�IRUPDFLyQ�GH�FDQDOHV��SXHGH�SURGXFLUVH�HQ� XQD� GLPHQVLyQ� �FDQDOHV� �'��� HQ� GRV� GLPHQVLRQHV� �FDQDOHV� �'�� \� HQ� WUHV� GLPHQVLRQHV��FDQDOHV� �'��� (VWD� SURSLHGDG� HV� HVSHFLDOPHQWH� LPSRUWDQWH� DO� PRPHQWR� GH� GHWHUPLQDU� OD�IDFLOLGDG�GH�FLUFXODFLyQ��GLIXVLyQ��GH�ODV�PROpFXODV�GH�ORV�UHDFWDQWHV�\ GH�ORV�SURGXFWRV�HQ�HO�LQWHULRU�GH�ORV�SRURV�(O�Q~PHUR�GH�WHWUDHGURV�$O2�� YDUtD�HQ�XQ�DPSOLR�UDQJR��\��SRU�OR�WDQWR��OD�FRPSRVLFLyQ�GH� ODV� ]HROLWDV�� \� VH� H[SUHVD� FRP~QPHQWH� HQ� WpUPLQRV�GHO� FRFLHQWH�6L�$O� OODPDGR�³UHODFLyQ�6L�$O´�R�ELHQ�FRPR�OD�UHODFLyQ VtOLFH�DO~PLQD��6$5��6LOLFD�$OXPLQD�5DWLR��6L2� �$O�2���/D� FDQWLGDG� GH� LRQHV� $O�� HVWi� OLPLWDGD� SRU� OD� UHJOD� HPStULFD� GH� /RZHQVWHLQ�� TXH�HVWDEOHFH�TXH�ORV�WHWUDHGURV�GH�$O2�� SXHGHQ�HVWDU�VyOR�XQLGRV�D�WHWUDHGURV�6L2� \�QXQFD�HQWUH�Vt��(VWD�UHJOD�LPSOLFD XQ�OtPLWH�LQIHULRU�GH���SDUD�HO�FRFLHQWH�6L�$O�([LVWHQ�DOUHGHGRU�GH���� WLSRV�GH�]HROLWDV�QDWXUDOHV�\�FHUFD�GH����� WLSRV�GH�]HROLWDV�GH�RULJHQ�VLQWpWLFR��(Q�OD�7DEOD�����VH�PXHVWUDQ�ODV�SURSLHGDGHV�HVWUXFWXUDOHV�GH�DOJXQRV�WLSRV�GH�]HROLWDV�
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7DEOD����� 3URSLHGDGHV�HVWUXFWXUDOHV�GH�DOJXQRV�WLSRV�GH�]HROLWDV�>��F����@�
=HROLWD (VWUXFWXUDD 7LSR�GHDQLOORV 7LSR�GHSRUR 5HODFLyQ6L�$O &DUDFWHUtVWLFDVGH�ORV�SRURVE 'LiPHWUR�GHOD�FDYLGDGF$ /7$ ������� 3HTXHxR � �'�>�@���� ����
=60�� 0), ���������������� 0HGLR t �� �'�>��@�����[����>��@�����[���� 1R�SRVHH

/ /7/ ����������� *UDQGH t � ��'�>��@���� 1R�SRVHH
0RUGHQLWD 025 ���������������� *UDQGH3HTXHxR t � ��'�>��@�����[����>�@�����[���� 1R�SRVHH

; )$8 �������� *UDQGH ��± ��� ��'�>��@���� ����
< )$8 �������� *UDQGH t ��� ��'�>��@���� ����D &yGLJR��VHJ~Q�OD�,QWHUQDWLRQDO�=HROLWH�$VVRFLDWLRQ�6WUXFWXUH�&RPPLVVLRQ �E 6LVWHPDV�GH�SRURV��'���'�R��'��>WDPDxR�GHO�DQLOOR@ \�GLiPHWUR�GHO�SRUR�>c@�F HQ >c@�
/D� DFWLYLGDG� FDWDOtWLFD� GH� ODV� ]HROLWDV� HQ� SURFHVRV� GH� FDWiOLVLV� iFLGD� VH� DWULEX\H��SULQFLSDOPHQWH��D�OD�H[LVWHQFLD�GH�VLWLRV�iFLGRV�GH�%U¡QVWHG�>��@��FRPR�VH�PXHVWUD�HQ�OD�)LJXUD�����

2 $O6L2 6L6L2 2 2+
2 2 2 2 22 22

)LJXUD����� 6LWLR�iFLGR�GH�%U¡QVWHG�HQ�]HROLWDV
8QD�UHG�6L2� HV�HOpFWULFDPHQWH�QHXWUD��/D�LQFRUSRUDFLyQ�GH�XQ�iWRPR�GH�DOXPLQLR�D�OD�UHG� FULVWDOLQD� �SRU� LQFOXVLyQ� GH� WHWUDHGURV� $O2���� FRQGXFH� D� OD� IRUPDFLyQ� GH� XQD� FDUJD�QHJDWLYD�HQ�OD�HVWUXFWXUD��TXH�VH�FRPSHQVD�FRQ�XQ�FDWLyQ�0Q� �YHU�IyUPXOD�JHQHUDO��R�FRQ�XQ�SURWyQ� �+���� (Q� HVWH� FDVR� VH� JHQHUD� HO� VLWLR� iFLGR� \�� GH� HVWH� PRGR�� HO� Q~PHUR� GH� VLWLRV�SRWHQFLDOPHQWH�DFWLYRV�HV�LJXDO�DO�Q~PHUR�WRWDO�GH�iWRPRV�GH�DOXPLQLR�GH�OD�UHG�
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������=HROLWD�$
/D�HVWUXFWXUD�GH�OD�]HROLWD�$�SXHGH�GHVFULELUVH�FRPR�XQD�FRPELQDFLyQ�GH�DQLOORV�GREOHV�GH� FXDWUR� PLHPEURV�� OODPDGRV� FRQYHQFLRQDOPHQWH� '�5� �³GRXEOH� ��PHPEHU� ULQJV´�� \�RFWDHGURV�WUXQFDGRV��FRQRFLGRV�FRPR�FDMD�� R�FDMD�VRGDOLWD��/D�XQLyQ�GH�ODV�FDMDV�]HROLWDV��SRU�FXDWUR� GH� VXV� FDUDV� FXDGUDGDV�� FRQ� ORV� DQLOORV� GREOHV� GH� FXDWUR� WHWUDHGURV� FRQGXFH� D� XQ�SROLHGUR�TXH�HQFLHUUD�XQD�JUDQ�FDYLGDG� FRQRFLGD�FRPR�³VXSHU� FDMD�  ´�GH�GLiPHWUR� LQWHUQR�LJXDO�D������c \�D�OD�FXDO�VH�DFFHGH�D�WUDYpV�GH�SRURV�GHOLPLWDGRV�SRU���iWRPRV�GH�R[tJHQR�GH�DEHUWXUD�OLEUH�LJXDO�D�����c�/D� FRPELQDFLyQ�GH� HVWDV� VXSHUFDMDV�. HQWUH� Vt� \� FRQ� ODV� FDMDV�� RULJLQD� OD� HVWUXFWXUD�ILQDO� GH� OD� ]HROLWD� �)LJXUD� ���D��� OD� FXDO� SUHVHQWD� GRV� VLVWHPDV� GH� FDQDOHV� WULGLPHQVLRQDOHV�LQWHUFRQHFWDGRV�� XQ� VLVWHPD� IRUPDGR� SRU� OD� XQLyQ� GH� VXSHUFDMDV� .� DO� FXDO� VH� LQJUHVD� SRU�DSHUWXUDV�FLUFXODUHV�IRUPDGDV�SRU�ORV�DQLOORV�GH���iWRPRV�GH�R[tJHQR��\�XQ�VLVWHPD�GH�FDQDOHV�IRUPDGR�SRU� OD� FRQH[LyQ�DOWHUQDGD� GH� FDMDV� VRGDOLWDV� \� VXSHUFDMDV� �� DO� FXDO� VH�SHQHWUD�SRU�DEHUWXUDV�IRUPDGDV�SRU���iWRPRV�GH�R[tJHQR�GH�GLiPHWUR�LJXDO�D�����c��'HELGR�D�VX�GLiPHWUR�WDQ� UHGXFLGR�� HVWH� VHJXQGR� VLVWHPD� GH� FDQDOHV� HV� LQDFFHVLEOH� D� PROpFXODV� RUJiQLFDV� H�LQRUJiQLFDV�\D�TXH�ODV�PLVPDV�SUHVHQWDQ�GLiPHWURV�FLQpWLFRV�VXSHULRUHV�D�����c��3RU�UD]RQHV�VLPLODUHV�� HO� DFFHVR� DO� SULPHU� VLVWHPD� GH� FDQDOHV� HVWi� OLPLWDGR� D� PROpFXODV� FRQ� GLiPHWURV�FLQpWLFRV�LQIHULRUHV�D�����c FRPR�OR�VRQ�ORV�DOFDQRV�OLQHDOHV��HO�DJXD��HO�&2���HWF��(VWR�OH�GD�XQ�JUDQ�SRGHU�GH�WDPL]DGR�PROHFXODU��PX\�XWLOL]DGR�HQ�SURFHVRV�LQGXVWULDOHV�>��@�/D�]HROLWD�$��QRUPDOPHQWH�VLQWHWL]DGD�EDMR�IRUPD�VyGLFD��SHUWHQHFH�DO�VLVWHPD�F~ELFR�\�OD�IyUPXOD�TXtPLFD�GH�VX�FHOGD�XQLWDULD�SXHGH�H[SUHVDUVH�FRPR�

1D�� $O�� 6L�� 2��� ����+�2
SRU�OR�TXH�OD�UHODFLyQ�6L�$O� ���\�6$5� ����/D�UHJOD�GH�/RZHQVWHLQ�H[LJH��HQ�HVWH�FDVR��XQD�ULJXURVD�DOWHUQDQFLD�GH�WHWUDHGURV�GH�$O2�� \�6L2��6HJ~Q�OD�SRVLFLyQ�TXH�RFXSDQ�ORV�FDWLRQHV�HQ�OD�HVWUXFWXUD�]HROtWLFD��HO�GLiPHWUR�HIHFWLYR�GHO� SURFHVR� SXHGH� YDULDU� GHSHQGLHQGR� GHO� WLSR� GH� FDWLyQ� GH� FRPSHQVDFLyQ�� 6L� HO� FDWLyQ� HV�SRWDVLR��HO�GLiPHWUR�HIHFWLYR�GH�SRUR�HV�GH�DSUR[LPDGDPHQWH���c \�OD�]HROLWD�VH�FRQRFH�FRPR�]HROLWD��$��VL�HV�VRGLR��HV�GH���c \�VH�OODPD�]HROLWD��$�\�VL�HV�FDOFLR��HV�GH���c \�VH�GHQRPLQD�]HROLWD��$��GHWHUPLQDQGR�SDUD�FDGD�XQD�GH�HOODV�XQD�DSOLFDFLyQ�LQGXVWULDO�HVSHFtILFD�
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)LJXUD����� (VWUXFWXUD�GH�DOJXQDV�]HROLWDV��D��]HROLWD�$��E��IDXMDVLWD��F��=60����G��VLVWHPD�GH�FDQDOHV�HQ�=60����H��PRUGHQLWD

8QLGDG�GH�VRGDOLWD

&DYLGDG�JUDQGH
D E

&DQDOHV�UHFWRV�HOtSWLFRV
&DQDOHV�FDVL�FLUFXODUHVGF

H&DQDO�GH�DQLOORV�GH�� &DQDO�GH�DQLOORV�GH���



&DStWXOR�� ± $VSHFWRV�JHQHUDOHV

��

������=HROLWD�=60��
/D� ]HROLWD�=60��� HV� HO�PLHPEUR�PiV� LPSRUWDQWH� GH� XQD� IDPLOLD� GH� ]HROLWDV� OODPDGDV�³SHQWDVLO´�� TXH� VH� FDUDFWHUL]DQ� SRU� XQ� DOWR� SRUFHQWDMH� GH� VLOLFLR� �UHODFLyQ� 6L�$O� !� ����� 6X�HVWUXFWXUD� VXUJH� GH� OD� FRPELQDFLyQ� GH� FLFORV� GH� FLQFR� WHWUDHGURV� IRUPDQGR� FDGHQDV� TXH� VH�FRPELQDQ� JHQHUDQGR� OiPLQDV� TXH� VH� XQHQ� HQWUH� Vt� GDQGR� FRPR� UHVXOWDGR� OD� HVWUXFWXUD�FDUDFWHUtVWLFD�GH�HVWH�WLSR�GH�]HROLWDV��)LJXUD����F���/D�FRPELQDFLyQ�GH�OiPLQDV�VH�SURGXFH�GH�IRUPD�WDO�TXH�H[LVWH�XQD�UHODFLyQ�GH�LQYHUVLyQ�SRU�FHQWUR�GH�VLPHWUtD�HQWUH� WRGDV�ODV�OiPLQDV�YHFLQDV��/D� HVWUXFWXUD� UHVXOWDQWH�HV� WULGLPHQVLRQDO��GH� VLPHWUtD�RUWRUUyPELFD�� \�SUHVHQWD�GRV�VLVWHPDV� GH� FDQDOHV� HOtSWLFRV� TXH� VH� HQWUHFUX]DQ�� XQR� UHFWLOtQHR� \� RWUR� VLQXVRLGDO� �)LJXUD����G��� $� DPERV� FDQDOHV� VH� LQJUHVD� SRU� DEHUWXUDV� IRUPDGDV� SRU� DQLOORV� GH� ��� iWRPRV� GH�R[tJHQR��GH�XQ�GLiPHWUR�FHUFDQR�D�ORV���c�/D�FHOGD�XQLWDULD�GH�OD�]HROLWD�=60���FRQWLHQH����WHWUDHGURV�\�VX�IyUPXOD�HPStULFD�HV�

1DQ $OQ 6L���Q 2��� ����+�2
7DQWR�HO� WDPDxR GH�SRUR�FRPR�VX�DOWD� UHVLVWHQFLD� WpUPLFD�H�KLGURWpUPLFD�\� VX�HOHYDGD�DFLGH]� GDQ� D� ODV� ]HROLWDV� SHQWDVLO�� JUDQGHV� SRVLELOLGDGHV� GH� DSOLFDFLyQ� HQ� OD� LQGXVWULD�SHWURTXtPLFD�\�GH�TXtPLFD�ILQD��>��@�

������0RUGHQLWD
/D� PRUGHQLWD� HV� XQD� GH� ODV� ]HROLWDV� QDWXUDOHV� PiV� ULFDV� HQ� VLOLFLR�� SUHVHQWDQGR� XQD�UHODFLyQ� 6L�$O� DSUR[LPDGDPHQWH� LJXDO� D� �� OR� TXH� OD� KDFH� PX\� UHVLVWHQWH� D� WUDWDPLHQWRV�WpUPLFRV�\�TXtPLFRV�(VWD�]HROLWD��GH�HVWUXFWXUD�RUWRUUyPELFD��FXDQGR�SUHVHQWD�XQD�UHODFLyQ�6L�$O�LJXDO�D���\�VH�PXHVWUD� HQ� IRUPD� VyGLFD� \�FRPSOHWDPHQWH�KLGUDWDGD� WLHQH� OD� VLJXLHQWH� IyUPXOD�SRU� FHOGD�XQLWDULD�

1D� $O� 6L�� 2�� ���+�2/D� HVWUXFWXUD� GH� OD� PRUGHQLWD� �)LJXUD� ���H�� SXHGH� YLVXDOL]DUVH� D� WUDYpV� GH� XQLGDGHV�EiVLFDV� IRUPDGDV� SRU� DQLOORV� GH� FLQFR� WHWUDHGURV� XQLGRV� HQWUH� Vt� SRU� DQLOORV� GH� FXDWUR�WHWUDHGURV�� /D� XQLyQ� GH� HVWDV� XQLGDGHV� EiVLFDV� IRUPDQ� FDGHQDV� TXH� DO� FRPELQDUVH� HQWUH� Vt�RULJLQDQ�OiPLQDV��/D�FRPELQDFLyQ�GH�HVWDV�OiPLQDV�JHQHUD�XQ�VLVWHPD�SRURVR�FRQ�GRV�WLSRV�GH�
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FDQDOHV�HOtSWLFRV��FDQDOHV�SULQFLSDOHV�IRUPDGRV�SRU�DQLOORV�GH����iWRPRV�GH�R[tJHQR��FRQ�XQD�DEHUWXUD�GH�����[�����c��\�FDQDOHV�VHFXQGDULRV��IRUPDGRV�SRU�DQLOORV�GH���iWRPRV�GH�R[tJHQR��FRQ�XQD�DEHUWXUD�GH�����[�����c��TXH�FRQHFWDQ�ORV�FDQDOHV�SULQFLSDOHV�(O� VLVWHPD� SRURVR� GH� OD� PRUGHQLWD� SHUPLWH� XQD� GLIXVLyQ� WULGLPHQVLRQDO� VyOR� SDUD�PROpFXODV� SHTXHxDV� FRPR� 1��� 2��� HWF�� \� XQD� GLIXVLyQ� ~QLFDPHQWH� PRQRGLPHQVLRQDO� SDUD�PROpFXODV� GH� PD\RU� WDPDxR�� FRPR� ODV� RUJiQLFDV�� 'HVGH� HO� SXQWR� GH� YLVWD� FDWDOtWLFR�� HVWD�GLIXVLyQ� XQLGLPHQVLRQDO� HV� VXPDPHQWH� GHVIDYRUDEOH� \D� TXH� OD� IRUPDFLyQ� GH� FRTXH�� D~Q� HQ�FDQWLGDGHV�UHGXFLGDV��SXHGH�SURGXFLU�EORTXHR�GH�ORV SRURV�FRQ�OD�FRQVHFXHQWH�GLVPLQXFLyQ�GH�OD�DFWLYLGDG�FDWDOtWLFD�>��@�(V� LPSRUWDQWH� VHxDODU� TXH� D� GLIHUHQFLD� GH� RWUDV� ]HROLWDV�� ODV�PRGHUQLWDV� QR� SUHVHQWDQ�JUDQGHV�FDYLGDGHV�>��F@�
������=HROLWDV�;�H�<��)DXMDVLWDV�

/DV�]HROLWDV�;�H�<�VRQ�DQiORJRV�HVWUXFWXUDOHV�GH�OD�IDXMDVLVWD��)LJXUD����E��\�FRQWLHQHQ�JUDQGHV�SRURV��IRUPDQGR�FDQDOHV�WULGLPHQVLRQDOHV��/D�HVWUXFWXUD�SXHGH�GHVFULELUVH�FRPR�XQD�FRPELQDFLyQ�GH�DQLOORV�'�5��³GRXEOH���PHPEHU�ULQJ´��GH�VHLV�PLHPEURV�\�XQLGDGHV�VRGDOLWD��FDMD�����GLVSXHVWDV�HQ�IRUPD�WHWUDpGULFD�$O� LJXDO�TXH�HQ� OD�]HROLWD�$��VH� IRUPDQ�GRV�VLVWHPDV�GH�FDQDOHV� WULGLPHQVLRQDOHV��XQR�FRQVLVWHQWH�HQ�FDYLGDGHV�  R�VXSHUFDYLGDGHV��TXH�VH�XQHQ�SRU�DQLOORV�GH����PLHPEURV��SRURV�FRQ�DEHUWXUD�GH�����c���\�RWUR�FRQVLVWHQWH�HQ�FDYLGDGHV���\�  DOWHUQDGDV��VHSDUDGDV�SRU�DQLOORV�GH� ��PLHPEURV� �DEHUWXUDV� GH� XQRV� ��c��� (O� VHJXQGR� VLVWHPD� GH� FDQDOHV�� GHELGR� DO� WDPDxR�SHTXHxR�GH� ORV�SRURV�� HV� LQDFFHVLEOH�SDUD�PROpFXODV�GH� LQWHUpV�XVXDO��(Q� FDPELR�� HO� SULPHU�VLVWHPD�GH�FDQDOHV�HV�OR�VXILFLHQWHPHQWH�JUDQGH�FRPR�SDUD�SHUPLWLU�HO�DFFHVR�GH�OD�PD\RUtD�GH�ODV� PROpFXODV� RUJiQLFDV� FRP~QPHQWH� XWLOL]DGDV� FRPR� UHDFWLYRV�� OR� TXH� H[SOLFD� OD� JUDQ�XWLOL]DFLyQ�GH�HVWDV�]HROLWDV�FRPR�FDWDOL]DGRUHV�HQ�SURFHVRV�GH� UHILQDFLyQ��/D� VXSHUFDYLGDG��GH�XQRV����c GH�GLiPHWUR�LQWHUQR��HV� OD�SULQFLSDO�UXWD�GH�HQWUDGD�GH�ORV�UHDFWLYRV�\�SRU�HOOR�HVWi�GLUHFWDPHQWH�UHODFLRQDGD�FRQ�ODV�SURSLHGDGHV�FDWDOtWLFDV�DGVRUWLYDV�GH�ODV�]HROLWDV�/DV�]HROLWDV�VH�VLQWHWL]DQ�JHQHUDOPHQWH�HQ�VX�IRUPD�VyGLFD�\�SRVHHQ�����WHWUDHGURV�SRU�FHOGD�XQLGDG��/D�GLIHUHQFLD�EiVLFD�HQWUH�ODV�]HROLWDV�;�H�<�UHVLGH�HQ�OD�UHODFLyQ�6L�$O��(Q�XQD�]HROLWD�;�HVWD� UHODFLyQ�HVWi�FRPSUHQGLGD�HQWUH���\������PLHQWUDV�TXH�XQD�]HROLWD�<�FRQWLHQH�XQD� UHODFLyQ� 6L�$O�PD\RU� D� ���� \� KDVWD�� WHyULFDPHQWH�� XQD� UHODFLyQ� GH� XQ� ~QLFR� iWRPR� GHO�DOXPLQLR�SRU�FHOGD�XQLWDULD� �GHVGH�HO�SXQWR�GH�YLVWD�SUiFWLFR�HVWH�YDORU�QR�SXHGH�DOFDQ]DUVH�
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GHELGR� D� TXH� OD� REWHQFLyQ� GLUHFWD� GH� ]HROLWDV� FRQ� PD\RU� UHODFLyQ� 6L�$O� FRQGXFH� D� XQD�VLJQLILFDWLYR�DXPHQWR�GHO�WLHPSR�GH�FULVWDOL]DFLyQ��GH�PRGR�FDVL�H[SRQHQFLDO�>��@��8QD�FRPSRVLFLyQ�WtSLFD�GH�XQD�]HROLWD�<�SXHGH�UHSUHVHQWDUVH�SRU�
1D�� $O�� 6L��� 2��� �����+�2

(Q�HVWH�FDVR��OD�UHODFLyQ�6L�$O�HV�������6$5� ��������/D�HVWDELOLGDG�WpUPLFD�GH�ODV�]HROLWDV�<�DXPHQWD�FRQ�HO�DXPHQWR�GH�6$5�GH�OD�UHG�'HELGR�D VX�FDSDFLGDG�GH� LQWHUFDPELR� LyQLFR�HV�SRVLEOH� LQWHUFDPELDU� ORV�FDWLRQHV�1D�SRU�RWURV�FDWLRQHV��DXQTXH�HQ�VX�IRUPD�iFLGD�HVWDV�]HROLWDV�VRQ�PiV�~WLOHV�GHVGH�HO�SXQWR�GH�YLVWD�FDWDOtWLFR�(Q� XQD� ]HROLWD� <� VyGLFD� H[LVWHQ� �� iWRPRV� GH� R[tJHQR� FULVWDORJUiILFDPHQWH� QR�HTXLYDOHQWHV�� TXH� SXHGHQ� RULJLQDU� FXDWURV� VLWLRV� GLIHUHQWHV�� (VWXGLRV� GH� GLIUDFFLyQ� GH�QHXWURQHV�>��@�\�FiOFXORV�WHyULFRV�>��@�PRVWUDURQ�TXH�ORV�VLWLRV�iFLGRV�FRQ�iQJXORV�6L±2�+��$O�PiV�SUy[LPRV�D������VRQ�PiV�HVWDEOHV��(O�VLWLR�2+�XELFDGR�VREUH�HO SULVPD�KH[DJRQDO�HV�HO�SULQFLSDO�UHVSRQVDEOH�GH�OD�DFWLYLGDG�FDWDOtWLFD�GH�HVWRV�PDWHULDOHV�(Q� HO� SURFHVR� GH� GHVDOXPLQL]DFLyQ� KLGURWpUPLFD�� XQD� ]HROLWD� SLHUGH� DOXPLQLR� GH� OD�HVWUXFWXUD��OR�TXH�DXPHQWD�OD�UHODFLyQ�6L�$O�GH�OD�UHG���TXH�TXHGD�HQ�HO�LQWHULRU�GH�ORV�SRURV��/DV�HVSHFLHV�GH�DOXPLQLR�VyOLGDV�GH�OD�HVWUXFWXUD�]HROtWLFD�VH�OODPDQ�³DOXPLQLR�IXHUD�GH�UHG´��1)$�� ³1RQ�)UDPH�:RUN�$OXPLQD��� &RPR� ODV� ]HROLWDV� FRQ� PD\RU� UHODFLyQ� 6L�$O� WLHQHQ�PD\RU� HVWDELOLGDG� WpUPLFD� TXH� XQD� ]HROLWD� TXH� OH� GLR� RULJHQ�� VRQ OODPDGDV� ]HROLWDV� XOWUD�HVWDEOHV��86<��6H�KD�VRVWHQLGR�TXH�OD�SUHVHQFLD�GH�ODV�HVSHFLHV�1)$�DXPHQWD�OD�DFWLYLGDG�FDWDOtWLFD�GH�OD�]HROLWD�>��@��DXQTXH�QR�VH�GLVSRQH�GH�XQ�PRGHOR�FRQYLQFHQWH�SDUD�H[SOLFDU�HO�SDSHO�GH�1)$�HQ�HO�DXPHQWR�GH�OD�DFWLYLGDG�FDWDOtWLFD�GH�OD�]HROLWD�<�
����$SOLFDFLRQHV�GH�ODV�]HROLWDV

/DV� ]HROLWDV� VRQ� XWLOL]DGDV� HQ� WUHV� iUHDV� SULQFLSDOHV� GH� OD� TXtPLFD� LQGXVWULDO�� 8QD� GH�HOODV�� OD�PiV�DPSOLD��HV� OD�FDWiOLVLV�KHWHURJpQHD��0iV�DQWLJXDV��DXQTXH� WDPELpQ� LPSRUWDQWHV��VRQ�ODV�DSOLFDFLRQHV�GH�ODV�]HROLWDV�HQ�LQWHUFDPELR�GH�LRQHV�\�VHSDUDFLyQ�GH�JDVHV�>��@�
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������&DWiOLVLV
/RV� GLYHUVRV� WLSRV� GH� UHDFFLRQHV� FDWDOL]DGDV� SRU� ]HROLWDV� LQYROXFUDQ� PROpFXODV�RUJiQLFDV�� /DV� PiV� LPSRUWDQWHV� VRQ� FUDTXHR�� LVRPHUL]DFLyQ� \� VtQWHVLV� GH� KLGURFDUEXURV��DXQTXH�KD\�XQD�DSOLFDFLyQ�FUHFLHQWH�HQ�HO�FDPSR�GH�OD�TXtPLFD�ILQD�/DV�FRQVLGHUDFLRQHV�EiVLFDV�HQ�FDWiOLVLV�]HROtWLFD�VH�UHILHUHQ�DO�PHFDQLVPR�GH�UHDFFLRQHV�\�DO�PRGR�HQ�TXH�ORV�SURGXFWRV�VRQ�FRQWURODGRV�SRU�OD�JHRPHWUtD�\�WRSRORJtD�GH�OD�HVWUXFWXUD�FULVWDOLQD�PLFURSRURVD�(Q� FXDQWR� D� ORV� PHFDQLVPRV� GH� UHDFFLyQ�� ORV� PHFDQLVPRV� TXH� LQYROXFUDQ� ORV� VLWLRV�iFLGRV�GH�%U¡QVWHG�VRQ�ORV�PiV�LPSRUWDQWHV�HQ�FDWiOLVLV�VREUH�]HROLWDV��/RV�JUXSRV�R[KLGULORV�SXHQWH� �)LJXUD� ����� VRQ� HO� WLSR� GH� VLWLR� iFLGR� PiV� FRP~Q� \� SXHGH� FRQVLGHUDUVH� FRPR� XQ�R[tJHQR�XQLGR�D�XQ�SURWyQ�TXH�HVWi�SUHVHQWH�FRPR�FRPSHQVDGRU�GH�FDUJD�SDUD�OD�UHG�FDUJDGD�QHJDWLYDPHQWH�SRU�OD�LQFOXVLyQ�GH�DOXPLQLR��/D�LQWHUDFFLyQ�FRXOyPELFD�HQWUH�HO�WHWUDHGUR�FRQ�DOXPLQLR� \� ORV� SURWRQHV� KDFH� VXSRQHU� TXH� ORV� SXHQWHV� 6L�2�+��$O� � FRQVWLWX\HQ� HO� JUXSR�GRPLQDQWH�GH�HVSHFLHV�iFLGDV�DXQTXH�ORV�VLWLRV�DVRFLDGRV�FRQ�GHIHFWRV�WDPELpQ�FRQWULEX\HQ�DO�SURFHVR� FDWDOtWLFR�� /D� YDULDFLyQ� GH� OD� DFLGH]� FRQ� HO� FRQWHQLGR� GH� DOXPLQLR� HV� XQR� GH� ORV�DVSHFWRV� PiV� IDVFLQDQWHV� HQ� HO� HVWXGLR� GH� ODV� ]HROLWDV� \� HQ� ORV� FXDOHV� ODV� WpFQLFDV� WHyULFDV�SXHGHQ�UHDOL]DU�XQD�LPSRUWDQWH�FRQWULEXFLyQ�/D� FDWiOLVLV�SRU�JUXSRV�iFLGRV�GH�%U¡QVWHG�HQ�]HROLWDV�HV�HVHQFLDOPHQWH� FRQYHQFLRQDO��/RV� JUXSRV� R[KLGULORV� iFLGRV� SURWRQDQ�PROpFXODV� RUJiQLFDV� QR� VDWXUDGDV� R� JUXSRV� EiVLFRV�FRPR�2+�\�1+���/D�QDWXUDOH]D�GHO�SURGXFWR�REWHQLGR�GHSHQGH�WDPELpQ�GH�RWUDV�SURSLHGDGHV�iFLGR�EDVH� GH� OD� ]HROLWD�� LQFOXLGD� OD� DFLGH]� \�EDVLFLGDG�GH�/HZLV� GH� ORV� H[tJHQRV�GH� OD� UHG��DGHPiV�GH�OD�HVWUXFWXUD�SRURVD�GH�OD�]HROLWD��8Q�HMHPSOR�HV�OD�FRQYHUVLyQ�FDWDOtWLFD�GH�PHWD�[\OHQR� D� SDUD�[\OHQR�� /RV� LVyPHURV� SXHGHQ� LQWHUFRQYHUWLUVH� SRU� FDWiOLVLV� iFLGD� SHUR� VL� OD�UHDFFLyQ� VH� UHDOL]D� VREUH� =60��� HO� LVyPHUR� SDUD� WLHQH� PiV� DOWR� FRHILFLHQWH� GH� GLIXVLyQ� \�SXHGH�PLJUDU�D�OR�ODUJR�GH�ORV�SRURV�GH�HVWD�]HROLWD��D�GLIHUHQFLD�GHO�LVyPHUR�PHWD��/D�UiSLGD�GLIXVLyQ�GHO�SDUD�[\OHQR�SRU�HO�FDWDOL]DGRU�IDYRUHFH�OD�LVRPHUL]DFLyQ�FRQ�XQ�DOWR�UHQGLPLHQWR�/D� DFLGH]� GH� /HZLV� HV� LPSRUWDQWH� HQ� ]HROLWDV� \� VH� KD� DILUPDGR� TXH� MXHJD� XQ� URO�LPSRUWDQWH� HQ� ODV� UHDFFLRQHV� GH� FUDTXHR� GH� KLGURFDUEXURV�� 8QD� GH� ODV� DSOLFDFLRQHV� PiV�LPSRUWDQWHV�GH�ODV�]HROLWDV�HV�HO�FUDTXHR�FDWDOtWLFR�VREUH�OHFKR�IOXLGR��TXH�HPSOHD�]HROLWD�<��\�HQ� OD� FXDO� ORV� FRPSRQHQWHV� SHVDGRV� GHO� SHWUyOHR� VH� WUDQVIRUPDQ� HQ� KLGURFDUEXURV� SDUD�JDVROLQD�� $XQTXH� OD� WHFQRORJtD� GH� HVWH� FRPSOHMR� SURFHVR� HVWi� ELHQ� GHVDUUROODGR�� OD�FRPSUHQVLyQ�GHO�FDPLQR�GH� OD� UHDFFLyQ�QR�HV�FRPSOHWD�D~Q��(O�SURFHVR�GH�³FRNLQJ´��SRU� OR�
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FXDO�ORV�SRURV�GH�OD�]HROLWD�VH�EORTXHDQ��FRQ�FDUERQR��HV�WDPELpQ�SRFR�FRPSUHQGLGR��OR�TXH�PXHVWUD� OD� QHFHVLGDG� GH� PHMRUDU� HO� FRQRFLPLHQWR� D� QLYHO� DWyPLFR� GH� ORV� PHFDQLVPRV�LQYROXFUDGRV�HQ�HVWDV�UHDFFLRQHV�$�SHVDU�GH�OD�GRPLQDQFLD�GH�OD�FDWiOLVLV�iFLGD��VH�KD�VRVWHQLGR�>��@�TXH�ODV�SURSLHGDGHV�EiVLFDV� SXHGHQ� WDPELpQ� VHU� LPSRUWDQWHV� HQ� ODV� ]HROLWDV�� /D� LGHD� GH� TXH� UHDFFLRQHV� EiVLFDV�MXHJDQ� XQ� URO� LPSRUWDQWH� HQ� OD� FRQYHUVLyQ� GH�PHWDQRO� D� JDVROLQD� VREUH� =60��� KD� UHFLELGR�VRSRUWH�GH�FiOFXORV�PHFDQRFXiQWLFRV�>��@��$Vt��OD�SRVLELOLGDG�GH�DxDGLU�ODV�UHDFFLRQHV�EiVLFDV�D� ODV� UHDFFLRQHV� iFLGDV� HQ� ]HROLWDV� OH� FRQILHUH� XQ� DOWR� JUDGR� GH� IOH[LELOLGDG� D� OD� FDWiOLVLV�]HROtWLFD�(O� UDQJR� GH� DSOLFDFLyQ� GH� OD� FDWiOLVLV� VREUH� ]HROLWDV� WDPELpQ�� VH� H[WLHQGH� SRU� OD�SRVLELOLGDG�GH�LQFRUSRUDU�iWRPRV�PHWiOLFRV�WDQWR�HQ�OD�UHG�FRPR�HQ�HO�VLWLR�H[WUD�UHG��6L�ELHQ�HQ�PXFKRV�FDVRV�HV� LQFLHUWR�HO� WLSR�GH� VLWLR�RFXSDGR�SRU�XQ� VXVWLWX\HQWH��SXHGH�GHFLUVH� TXH�JHQHUDOPHQWH�ORV�LRQHV�SHTXHxRV�GH�YDOHQFLD�DOWD��7L����SRU�HMHPSOR��RFXSDQ�ORV�VLWLRV�7�GH�OD�UHG��PLHQWUDV�TXH�LRQHV�PiV�JUDQGHV�\�GH�EDMD�YDOHQFLD��&D����SRU�HMHPSOR��RFXSDQ�SRVLFLRQHV�H[WHUQDV�D�OD�UHG�8Q� QXHYR� WLSR� GH� UHDFFLRQHV� FDWDOtWLFDV� SXHGHQ� VHU� LQGXFLGDV� SRU� HVSHFLHV�RUJDQRPHWiOLFDV�FUHDGDV��SRU�HMHPSOR��SRU�FDUERQLODFLyQ�R�SRU�HVSHFLHV�FUHDGDV�SRU�UHGXFFLyQ�GH�]HROLWDV�TXH�FRQWLHQHQ�LRQHV�PHWiOLFRV�GH�WUDQVLFLyQ�H[WUD�UHG��WDOHV�FRPR�1L�� \�3W����(VWR�KDFH�SRVLEOH�GHOLPLWDU�PiV�ODV�SURSLHGDGHV�FDWDOtWLFDV�GH�FDWLRQHV�PHWiOLFRV�\�SDUWtFXODV�HQ�HO�LQWHULRU�GH�ODV�]HROLWDV��FRQGXFLHQGR�D�XQ�DXPHQWR�GHO�UDQJR�GH�DSOLFDFLRQHV�SDUD�OD�VtQWHVLV�GH�SURGXFWRV�RUJiQLFRV�GH�OD�TXtPLFD�ILQD�(Q� VXPD�� ODV� ]HROLWDV� SDUWLFLSDQ� GH� XQ� DPSOLR� UDQJR� GH� UHDFFLRQHV� FDWDOtWLFDV� TXH�LQFOX\HQ�UHDFFLRQHV�iFLGR�EDVH��FRQ�iWRPRV�PHWiOLFRV�\�FRQ�SDUWtFXODV�LQFOXLGDV�SRU�PHWDOHV��/D� SRVLELOLGDG� GH� TXH� HVWDV� UHDFFLRQHV� RFXUUDQ� HQ� HO� LQWHULRU� GH� ORV SRURV� GH� ODV� ]HROLWDV�SHUPLWH�XQ�LQFRPSDUDEOH�JUDGR�GH�FRQWURO�GH�ORV�SURGXFWRV�D�REWHQHU�
������,QWHUFDPELR�GH�LRQHV

/RV� FDWLRQHV� KLGUDWDGRV� TXH� VH� HQFXHQWUDQ� HQ� HO� LQWHULRU� GH� ORV� SRURV� GH� ODV� ]HROLWDV�HVWiQ�GpELOPHQWH�HQOD]DGRV�SRU�OR�TXH�SXHGHQ�LQWHUFDPELDUVH�UiSLGDPHQWH�FRQ�RWURV�FDWLRQHV�HQ� PHGLR� DFXRVR� >��@�� /D� QDWXUDOH]D� GHO� LQWHUFDPELR� LyQLFR� KD� VLGR� ELHQ� HVWXGLDGD� \� OD�WHUPRGLQiPLFD� GHO� SURFHVR� HV� ELHQ� FRPSUHQGLGD�� $� ODV� DSOLFDFLRQHV� WUDGLFLRQDOHV� GH� ODV�]HROLWDV� HQ� HO� SURFHVR� GH� DEODQGDPLHQWR� GH� DJXDV� VH� KDQ� VXPDGR� HO� FUHFLHQWH� XVR� HQ� OD�



&DStWXOR�� ± $VSHFWRV�JHQHUDOHV

��

LQGXVWULD� GH� GHWHUJHQWHV��$SOLFDFLRQHV�PiV� UHFLHQWHV� HVWiQ� GLULJLGDV� D� OD� UHPRFLyQ� GH� LRQHV�UDGLDFWLYRV�GH�DJXD�FRQWDPLQDGD��$Vt��VH�KDQ�XWLOL]DGR�H[WHQVLYDPHQWH�ODV�]HROLWDV�GHVSXpV�GH�ORV�DFFLGHQWHV�HQ�ORV�UHDFWRUHV�QXFOHDUHV�GH�7KUHH�0LOH�,VODQG�\�&KHUQRE\O�>��@�
������6HSDUDFLyQ�GH�JDVHV

8Q�IHQyPHQR�DPSOLDPHQWH�H[SORUDGR�HV�OD�VHSDUDFLyQ�GH�JDVHV�XWLOL]DQGR�]HROLWDV��TXH�HVWi�EDVDGR�HQ�HO�KHFKR�GH�TXH�PROpFXODV�GLIHUHQWHV�WLHQHQ�GLVWLQWDV�FRQVWDQWHV�GH�HTXLOLEULR�SDUD�OD�VRUFLyQ�\�GLVWLQWRV�FRHILFLHQWHV�GH�GLIXVLyQ�HQ�HO�LQWHULRU�GH�ORV�SRURV��/D�FRPSUHQVLyQ�GH� ODV� FDUDFWHUtVWLFDV� UHODWLYDV� D� OD� WHUPRGLQiPLFD� \� D� OD� FLQpWLFD� GH� ODV� GLIHUHQWHV� HVSHFLHV�VRUELGDV� HV� FUXFLDO� SDUD� SRGHU� SUHGHFLU� HVWH� LPSRUWDQWH� SURFHVR� WHFQROyJLFR�� 0iV�HVSHFtILFDPHQWH�� OD� HVWUXFWXUD� SRURVD� GH� OD� ]HROLWD� SXHGH� VHU� XWLOL]DGD� SDUD� ³WDPL]DU´�PROpFXODV� VL� SRVHH� ODV� GLPHQVLRQHV� UHTXHULGDV� HQ� ORV� SRURV�� (VWH� WDPL]DGR� SXHGH� VHU�FRQWURODGR�FDPELDQGR�HO�WDPDxR�\�HO�Q~PHUR�GH�FDWLRQHV�SUHVHQWHV�HQ�ORV�SRURV�$SOLFDFLRQHV� PiV� H[yWLFDV� GH� ODV� ]HROLWDV� VXUJHQ�� SRU� HMHPSOR�� GH� OD� SRVLELOLGDG� GH�SUHFLSLWDU� \� SROLPHUL]DU� LQ� VLWX� GHQWUR� GH� ORV� SRURV� PDWHULDOHV� VHPLFRQGXFWRUHV� >��@� \�SROtPHURV� FRQGXFWRUHV� FRQ� LQXVXDOHV� SURSLHGDGHV� ItVLFDV� >��@�� \� PROpFXODV� WDOHV� FRPR�IWDORFLDPLQDV� �SKWKDORF\DPLQHV��� UHDFFLRQHV� TXH� VRQ� PRGLILFDGDV� SRU� ODV� UHVWULFFLRQHV� TXH�LPSRQH� OD� FDMD� ]HROtWLFD� >��@�� 7DO� VtQWHVLV� LQ� VLWX RIUHFH� OD� SRVLELOLGDG� GH� H[WHQGHU�FRQVLGHUDEOHPHQWH�HO�UDQJR�GH�OD�TXtPLFD�GH�ODV�]HROLWDV��KDFLHQGR�TXH�HQ�XQ�IXWXUR�SUy[LPR�SXHGDQ�DPSOLDUVH�ODV�DSOLFDFLRQHV�GH�ODV�]HROLWDV�TXH�VH�KDQ�GHVFULWR�HQ�HVWDV�WUHV�iUHDV�
����0RGHODGR�HQ�HO�HVWXGLR�GH�]HROLWDV

&RPR� VH� KD� GHVFULWR� DQWHULRUPHQWH�� ODV� ]HROLWDV� VRQ� PDWHULDOHV� LQRUJiQLFRV� PX\�FRPSOHMRV�� FRQ�XQ� DPSOLR� UDQJR�GH� DSOLFDFLRQHV��(Q� HO� HVWXGLR�GH� HVWRV�PDWHULDOHV� \�GH� ODV�UHDFFLRQHV� \� SURFHVRV� DVRFLDGRV� D� HOORV�� MXHJDQ� XQ� URO� IXQGDPHQWDO� ORV�PpWRGRV� WHyULFRV� \�FRPSXWDFLRQDOHV��8Q� SULPHU�REMHWLYR� GH� ORV�PpWRGRV� WHyULFRV� HVWi� GLULJLGR� D� UHSURGXFLU� ODV�HVWUXFWXUDV�FRQRFLGDV�GH�]HROLWDV��HV�GHFLU��PRGHODU�DGHFXDGDPHQWH�ODV�HVWUXFWXUDV��SDUD�OXHJR�LQYHVWLJDU�OD�HVWDELOLGDG�\�SURSLHGDGHV�HVWUXFWXUDOHV�GH�QXHYDV�]HROLWDV��(VWRV�FiOFXORV�SXHGHQ�XVDUVH�SDUD�DVLVWLU�DO�UHILQDPLHQWR�GH�ODV�HVWUXFWXUDV�HQ�ORV�HVWXGLRV�H[SHULPHQWDOHV�
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'LYHUVRV�PpWRGRV� WHyULFRV�SXHGHQ�DSOLFDUVH� VDWLVIDFWRULDPHQWH�DO� HVWXGLR�GH�DGVRUFLyQ�HQ�]HROLWDV��&RQRFLHQGR�ODV�IXHU]DV�TXH�DFW~DQ�HQWUH�OD�PROpFXOD�DGVRUELGD�\�OD�UHG�]HROtWLFD��SXHGH� ORFDOL]DUVH� FRPSXWDFLRQDOPHQWH� OD� SRVLFLyQ� GHO� PtQLPR� GH� HQHUJtD� GH� OD� PROpFXOD�DGVRUELGD�HQ�HO�LQWHULRU�GHO�SRUR�GH�OD�]HROLWD��FRQ�OD�~QLFD�OLPLWDFLyQ�GH�TXH�VyOR�FRQVWLWX\H�XQD�UHSUHVHQWDFLyQ�HVWiWLFD�GHO�VLVWHPD�VLPXODQGR�FXDQGR��H[FHSWR�D�PX\�EDMDV�WHPSHUDWXUDV��ODV�PROpFXODV�VRUELGDV�VRQ�PyYLOHV�(O�XVR�GH�WpFQLFDV�GH�0RQWH�&DUOR��0&��TXH�VRQ�HVHQFLDOPHQWH�PpWRGRV�GH�PHFiQLFD�HVWDGtVWLFD�FRPSXWDFLRQDO� >������@��SHUPLWH� LQYHVWLJDU� ORV�HIHFWRV�GH� OD� WHPSHUDWXUD�VREUH� OD�GLVWULEXFLyQ�GH�ODV�PROpFXODV�VRUELGDV�HQ�ORV�SRURV�]HROtWLFRV��'DGR�TXH�ODV�WpFQLFDV�0&�QR�LQFOX\HQ�H[SOtFLWDPHQWH�ORV�HIHFWRV�GLQiPLFRV�\�OD�VLPXODFLyQ�GH�OD�GLQiPLFD�GH�ODV�PROpFXODV�VRUELGDV� \� GH� OD� UHG� UHTXLHUH� HO� XVR� GH� GLQiPLFD�PROHFXODU�� HVWD� WpFQLFD� VH� HVWi� DSOLFDQGR�FUHFLHQWHPHQWH�SDUD�HO�HVWXGLR�GH�OD�VRUFLyQ�\�GLIXVLyQ�GH�PROpFXODV�GHQWUR�GH�ORV�SRURV�GH�ODV�]HROLWDV�1R� REVWDQWH�� HO� PD\RU� GHVDItR� WHyULFR� HQ� OD� TXtPLFD� GH� ODV� ]HROLWDV� OR� FRQVWLWX\H� HO�HVWXGLR� GH� OD� UHDFWLYLGDG�� SRU� OR� TXH� VH� KDQ� GLIXQGLGR� DPSOLDPHQWH� ORV� PpWRGRV� GH� OD�PHFiQLFD�FXiQWLFD�SDUD�LQYHVWLJDU�ORV�FDPLQRV�GH�UHDFFLyQ�GH�ODV�PROpFXODV�DGVRUELGDV�(O�SURFHGLPLHQWR�GH�PRGHODU�XQ�FDWDOL]DGRU�PHGLDQWH�OD�XWLOL]DFLyQ�GH�XQ�DJUHJDGR�FRQ�OD� HVWUXFWXUD� JHRPpWULFD� GHO� VLWLR� DFWLYR� KD� UHVXOWDGR� VHU� XQD� SRWHQWH� KHUUDPLHQWD� HQ� OD�GHWHUPLQDFLyQ�GH�HQHUJtDV�GH�DGVRUFLyQ��HO�GHVSOD]DPLHQWR�GH�ODV�IUHFXHQFLDV�GH�YLEUDFLyQ�GH�DGVRUEDWRV� R� GH� ORV� QLYHOHV� HOHFWUyQLFRV� LQWHUQRV� GH� ORV� iWRPRV� GHO� VyOLGR�� R� HQ� OD�LQWHUSUHWDFLyQ� FXDOLWDWLYD� GH� GLYHUVDV� UHDFFLRQHV� FDWDOtWLFDV�� 6LQ� HPEDUJR�� OD� XWLOL]DFLyQ� GH�DJUHJDGRV�SUHVHQWD� LQFRQYHQLHQWHV�GHULYDGRV�GH� ORV�HIHFWRV�GH�ERUGH�FRPR�GH� OD�QDWXUDOH]D�LQILQLWD�GHO�VyOLGR�7UDEDMDU�FRQ�XQ�DJUHJDGR�OR�VXILFLHQWHPHQWH�JUDQGH�FRPR�SDUD�PLQLPL]DU�ORV�GHIHFWRV�LQKHUHQWHV� DO� PRGHOR� GLVFUHWR� FRQGXFH� DO� FRPSURPLVR� HQWUH� HO� FRVWR� FRPSXWDFLRQDO� \� OD�FDOLGDG�GH�OD�IXQFLyQ�GH�RQGD�UHTXHULGD��(O�WUDWDPLHQWR�WHyULFR�GH�HVWDV�VLWXDFLRQHV�SRVHH�GRV�VROXFLRQHV� SRVLEOHV�� WUDWDU� HO� FDWDOL]DGRU� FRPR� XQ� VLVWHPD� LQILQLWR� FRQ� FRQGLFLRQHV� GH�SHULRGLFLGDG�� OR� TXH� FRQGXFH� D� OD� UHVROXFLyQ� GH� ODV� HFXDFLRQHV� GH� +DUWUHH�)RFN� HQ� XQ�SRWHQFLDO�SHULyGLFR�>��@��R�XWLOL]DU�XQ�PpWRGR�TXH�SHUPLWD�LQFRUSRUDU�HQ�HO�FRQMXQWR�DJUHJDGR�DGVRUEDWR�ORV�HIHFWRV�GH�HQWRUQR�PHGLDQWH�WpFQLFDV�GH�LQFUXVWDFLyQ��HPEHGGLQJ��>������@�/D�GHVFULSFLyQ�WHyULFD�GH�UHDFFLRQHV�FRPR��SRU�HMHPSOR��HO�PRGHODGR�SUHFLVR�GH�HVWDGRV�GH� WUDQVLFLyQ�� UHTXLHUH� PpWRGRV� FRPSXWDFLRQDOPHQWH� PiV� FRVWRVRV� TXH� QR� VRQ� XVXDOPHQWH�DSOLFDEOHV�D�JUDQGHV� VLVWHPDV��/D�RSFLyQ�XWLOL]DGD�D�PHQXGR�HV�GHVFULELU� HO� FHQWUR� UHDFWLYR��
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TXH�JHQHUDOPHQWH�HVWi�FRQFHQWUDGR�HQ�XQD�UHJLyQ�GH�OD�PROpFXOD��XWLOL]DQGR�GLFKRV�PpWRGRV�>���� ��@�� 2WUD� RSFLyQ� HV� KDFHU� XVR� GH� PpWRGRV� VHPLHPStULFRV� R� PHFiQLFD� PROHFXODU� TXH�SHUPLWHQ�GHVFULELU�VLVWHPDV�FRQ�XQ�PD\RU�Q~PHUR�GH�iWRPRV�>��@��1R�REVWDQWH��OD�YDOLGH]�\�OD�DSOLFDELOLGDG�GH�pVWRV�GHSHQGHQ� IXHUWHPHQWH�GHO�SURFHVR�GH�SDUDPHWUL]DFLyQ� \�QR�SXHGH� VHU�JHQHUDOL]DGR� >������@��8QD� VROXFLyQ�D�HVWH�SUREOHPD�HV�SDUWLFLRQDU� HO� VLVWHPD�HQ�GRV�R�PiV�SDUWHV�R�FDSDV��GRQGH�OD�SDUWH�GH�LQWHUpV�GHO�VLVWHPD�VH�WUDWD�D�XQ�³DOWR´��QLYHO�GH�WHRUtD�\�HO�UHVWR�GHO�VLVWHPD�VH�GHVFULEH�FRPSXWDFLRQDOPHQWH�FRQ�PpWRGRV�PHQRV�GHPDQGDQWHV�>��@��(VWD�LGHD� QR� HV� QXHYD� \� VH� SXHGHQ� HQFRQWUDU� GLIHUHQWHV� DSUR[LPDFLRQHV� HQ� OD� OLWHUDWXUD� >�����@��(VWRV�PpWRGRV��TXH�GLILHUHQ�HQ�HO�PRGR�GH�GHVFULELU�OD�UHJLyQ�OtPLWH�HQWUH�ODV�GLIHUHQWHV�SDUWHV�GH�OD�PROpFXOD�\�OD�LQWHUDFFLyQ�HQWUH�OD�FDSD�LQWHULRU�\�OD�SDUWH�H[WHUQD�GHO�VLVWHPD��FRQVWLWX\HQ�XQD�KHUUDPLHQWD�SURPLVRULD�HQ�HO�WUDWDPLHQWR�GH�JUDQGHV�VLVWHPDV�PROHFXODUHV�>������@�
����$FWLYDFLyQ�GH�KLGURFDUEXURV�VREUH�VyOLGRV�iFLGRV

(Q�VX�IRUPD�SURWRQDGD��ODV�]HROLWDV�VRQ�DPSOLDPHQWH�XWLOL]DGDV�FRPR�FDWDOL]DGRUHV�HQ�OD�LQGXVWULD�SHWURTXtPLFD�SDUD�SURFHVRV�WDOHV�FRPR�HO�FUDTXHR�FDWDOtWLFR��OD�LVRFULVWDOL]DFLyQ�\�OD�DOTXLODFLyQ�GH�KLGURFDUEXURV��/D�FDWiOLVLV�KHWHURJpQHD�LQYROXFUD�DO�PHQRV�ODV�VLJXLHQWHV�HWDSDV�L� GLIXVLyQ�GH�ORV�UHDFWLYRV�KDFLD�OD�VXSHUILFLH�GHO�FDWDOL]DGRULL� DGVRUFLyQ�GH�ORV�UHDFWLYRVLLL�UHDFFLyQ�TXtPLFD��GLVRFLDFLyQ�\�UHFRPELQDFLyQ�LY�GHVRUFLyQ�GH�ORV�SURGXFWRVY� GLIXVLyQ�GH�ORV�SURGXFWRV�
/D�HOXFLGDFLyQ�GH�FDGD�XQD�GH� ODV�HWDSDV�FRQ�TXH�SXHGH�GHVFULELUVH�XQ�PHFDQLVPR�GH�UHDFFLyQ�HV�GH�JUDQ�LPSRUWDQFLD�HQ�HO�LQWHQWR�GH�FRPSUHQGHU�OD�UHDFFLyQ�FRPSOHWD�8Q�SDVR�LPSRUWDQWH�HQ�ODV�UHDFFLRQHV�GH�FDWiOLVLV�KHWHURJpQHD�HV�OD�TXLPLVRUFLyQ�GH�ORV�UHDFWLYRV� DO� FDWDOL]DGRU� �HWDSD� LLL��� SURFHVR� GH� IXHUWH� DGVRUFLyQ� �PD\RU� D� ��� N-�PRO���� HQ� HO�FXDO�ORV�HQODFHV�TXH�VH�SURGXFHQ�VRQ�ORV�HQODFHV�TXtPLFRV�³RUGLQDULRV´��GH�FDUiFWHU�LyQLFR�R�FRYDOHQWH��([FHSWR� LLL�� WRGDV� ODV� HWDSDV� PHQFLRQDGDV� SXHGHQ� HVWXGLDUVH� GHVGH� HO� SXQWR� GH� YLVWD�WHyULFR��XWLOL]DQGR�WpFQLFDV�GH�GLQiPLFD�PROHFXODU��GDGR�TXH�VH�GLVSRQH�GH�FDPSRV�GH�IXHU]D�
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³FRQILDEOHV´�SDUD�GHVFULELU�OD�HVWUXFWXUD�]HROtWLFD�\�VX�LQWHUDFFLyQ�FRQ�VXVWUDWRV�RUJiQLFRV��6LQ�HPEDUJR��HO�SDVR� LLL� VyOR�SXHGH�HVWXGLDUVH�SRU�PHGLR�GH�PpWRGRV�DE� LQLWLR GHELGR D�TXH� ORV�FDPSRV� GH� IXHU]D� GLVSRQLEOHV� QR� VRQ� FDSDFHV� D~Q� GH� GHVFULELU� OD� UXSWXUD� \� IRUPDFLyQ� � GH�HQODFHV�TXtPLFRV�/RV� PHFDQLVPRV� SDUD� ODV� UHDFFLRQHV� GH� KLGURFDUEXURV� VREUH� ]HROLWDV� LQYROXFUDQ� OD�WUDQVIHUHQFLD�GH�SURWRQHV�\�OD�IRUPDFLyQ�GH�FDUERFDWLRQHV�FRPR�LQWHUPHGLDULRV�UHDFWLYRV�>��@��/RV� FDUERFDWLRQHV�� LRQHV� FDUERQLR� \� FDUEHQLR�� SXHGHQ� SURGXFLUVH� GH� DFXHUGR�FRQ� GLIHUHQWHV�PHFDQLVPRV�� /D� SURWRQDFLyQ� GH� XQ� DOTXHQR� �ROHILQD�� FRQGXFH� D� OD� IRUPDFLyQ� GH� XQ� LyQ�DOTXLOFDUEHQLR�� 6L� HO� SURWyQ� UHDFFLRQD� FRQ� XQD PROpFXOD� VDWXUDGD� FRPR� OD� GH� XQ� DOFDQR��SDUDILQD��� OD� SURWRQDFLyQ� FRQGXFH� D� OD� IRUPDFLyQ�GH�XQ� LRQ� DOTXLOFDUERQLR��(VWH� LyQ�SXHGH�WDPELpQ�WUDQVIRUPDUVH�HQ�XQ�LyQ�DOTXLOFDUEHQLR�PiV�SHTXHxR�SRU�HOLPLQDFLyQ�GH�XQD�PROpFXOD�GH�DOFDQR�R�GH�KLGUyJHQR�PROHFXODU��LQYROXFUDQGR�UHDFFLRQHV�GH�FUDTXHR��/D�DFWLYDFLyQ�GH�XQ�DOFDQR�HV�PiV�GLItFLO�TXH�OD�GH�XQ�DOTXHQR�\�RFXUUH�EDMR�FRQGLFLRQHV�GH�DOWD�WHPSHUDWXUD�
������$FWLYDFLyQ�GH�DOFDQRV�VREUH�VyOLGRV�iFLGRV

/RV�PHFDQLVPRV�SDUD� OD�DFWLYDFLyQ�GH�DOFDQRV� \� VX�FRQYHUVLyQ�VREUH�VyOLGRV�iFLGRV�\�VXSHUiFLGRV� VH� KDQ� GHVDUUROODGR� D� OD� OX]� GH� H[SHULPHQWRV� TXH� LQYROXFUDQ� ORV� SDWURQHV� GH�GLVWULEXFLyQ� LVRWySLFD� HQ� DOFDQRV� PDUFDGRV� FRQ� ��&� \� HO� LQWHUFDPELR� SURWLR�GHXWHULR� HQWUH�DOFDQRV�\�HO�FDWDOL]DGRU�GHXWHUDGR��HQ�FRPELQDFLyQ�FRQ�HVSHFWURVFRStD�GH�501��89�\�*&�06� 7RGRV� ORV�PHFDQLVPRV� HVWXGLDGRV� SDUD� OD� FRQYHUVLyQ� GH� DOFDQRV� KDQ� FRQGXFLGR� D� XQ�DFXHUGR�DFHUFD�GH�OD�QDWXUDOH]D�GH�LRQ�FDUEHQLR�GH�LQWHUPHGLDULRV�GH�UHDFFLyQ��6LQ�HPEDUJR��\�DQWH� OD� DXVHQFLD�GH�SUXHEDV� H[SHULPHQWDOHV FRQYLQFHQWHV�� OD� QDWXUDOH]D� GHO�SDVR� LQLFLDO� HVWi�D~Q�HQ�GLVFXVLyQ�>��@�6REUH� ]HROLWDV� iFLGDV�� HO� SULPHU� SDVR� HQ� OD� IRUPDFLyQ� GH� LRQHV� FDUEHQLR� D� SDUWLU� GH�DOFDQRV�SXHGH�H[SOLFDUVH�SRU� OD�SURWyOLVLV�GH�XQ�HQODFH�&�+�R�&�&��(VWH�SDVR�GH�DFWLYDFLyQ�HVWi�IXQGDGR�HQ�HO�FRQFHSWR�GH�EDVLFLGDG�V SURSXHVWR�SRU�2ODK�>��D@�\�HQ�ODV�GH�UHDFFLRQHV�REVHUYDGDV�HQWUH�DOFDQRV�\�OtTXLGRV�VXSHUiFLGRV�/D�FDSDFLGDG�GH�ORV�VyOLGRV�SDUD�SURWRQDU�HQODFHV�&�+�\�&�&�QR�DFWLYDGRV�IXH�VXJHULGD�SRU�+DDJ�\�'HVVDX�HQ������VREUH�OD�EDVH�GH�OD�IRUPDFLyQ�GH�PHWDQR�H�KLGUyJHQR�HQ�ORV�SDVRV�LQLFLDOHV� GH� FUDTXHR� GH� ��PHWLOSHQWDQR� D� ����&� VREUH� XQD� ]HROLWD� +�=60�� >��@��
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3RVWHULRUPHQWH�HO�PLVPR�JUXSR�GH�OD�0RELO�SUHVHQWy�PiV�GDWRV�TXH�HVWiQ�GH�DFXHUGR�FRQ�OD�LGHD�GH�SURWyOLVLV�GH�DOFDQRV�>��@�$�SHVDU�GH�HVWDV�SUXHEDV�H[SHULPHQWDOHV��QR�VH�KD�GHPRVWUDGR�OD� IRUPDFLyQ�UHYHUVLEOH�GH� LRQHV� FDUERQLR� \� OD� QDWXUDOH]D� LyQLFD� GHO� SDVR� LQLFLDO� GH� UHDFFLyQ� HV� D~Q� PRWLYR� GH�GLVFXVLyQ�$XQTXH�KDVWD�DKRUD�QR�VH�KDQ�UHXQLGR�SUXHEDV�H[SHULPHQWDOHV�FRQYLQFHQWHV��OD�KLSyWHVLV�GH�OD�VXVWUDFFLyQ�GH�XQ�LRQ�KLGUXUR�SRU�XQ�VLWLR�iFLGR�GH�/HZLV�GHO�VyOLGR�KD�VLGR�PHQFLRQDGD�FRPR�SDVR�LQLFLDO�D�OD�DFWLYDFLyQ�GH�DOFDQRV�>��@�(Q� OD� SUHSDUDFLyQ� GH� ]HROLWDV� FRQ� DOWD� UHODFLyQ� 6L�$O�� HO� PpWRGR� PiV� XWLOL]DGR� HV� HO�WUDWDPLHQWR KLGURWpUPLFR�� TXH� JHQHUD� DOXPLQLR� IXHUD� GH� UHG� �1)$�� 1RQ�)UDPHZRUN±$OXPLQLXP�y�()$/��([WUD±)UDPHZRUN±$OXPLQLXP���+DVWD�HO�PRPHQWR��QR�KD\�DFXHUGR�HQ�VL� OD� H[LVWHQFLD� GH�1$)� HV� GHVHDEOH� GDGR� TXH�� SDUDOHODPHQWH� VH� SURGXFH� HO� EORTXHR� GH� ORV�VLWLRV� \� OD� IRUPDFLyQ� GH� FRTXH�� /D� DFLGH]� GH� /HZLV� KD� VLGR� DPSOLDPHQWH� HVWXGLDGD� SRU�HVSHFWURVFRStD� ,5��;3��\�501�GH� �+�\� ��$O�HQ�HVWDGR�VyOLGR��6LQ�HPEDUJR�� ORV� UHVXOWDGRV�REWHQLGRV� QR� VRQ� FRQFOX\HQWHV� SDUD� HYLGHQFLDU� OD� H[LVWHQFLD� HQ� OD� HVWUXFWXUD� GH� $O� R� 6L�WULFRRUGLQDGRV�>��@�/RV� VLWLRV� iFLGRV� GH� /HZLV� HQ� OD� HVWUXFWXUD� GH� ]HROLWDV� SURWyQLFDV� SXHGHQ� JHQHUDUVH�FRPR�VLJXH�>��@�

)LJXUD����� *HQHUDFLyQ�GH�VLWLRV�iFLGRV�GH�/HZLV�HQ�OD�HVWUXFWXUD�GH�]HROLWDV�SURWyQLFDV�
*HQHUDOPHQWH�VH�DGPLWH�TXH�XQ�VLWLR�iFLGR�GH�/HZLV�HQ�HO�VyOLGR�MXHJD�XQ�URO�LPSRUWDQWH�HQ�HO� LQFUHPHQWR�GH� OD�DFLGH]�GH� ORV� VLWLRV�GH�%U¡QVWHG�SUy[LPRV� >��@��$Vt�� OD�DFLGH]�GH�XQ�VLWLR�GH�%U¡QVWHG�HQ�OD�HVWUXFWXUD�GH�XQD�]HROLWD�SXHGH�DXPHQWDUVH�PRGLILFDQGR�HO�DPELHQWH�TXtPLFR�ORFDO�D�WUDYpV�GH�OD�SUHVHQFLD�GH�XQ�VLWLR�iFLGR�GH�/HZLV�HVWUXFWXUDO�R�H[WUDHVWUXFWXUDO�FRPR�VH�LQGLFD�HQ�ODV HFXDFLRQHV D�\�E�GH�OD�)LJXUD������UHVSHFWLYDPHQWH�
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7DPELpQ�VH�KD�VXJHULGR�TXH�HO�DXPHQWR�GH�OD�DFLGH]��R�HQ�RWUDV�SDODEUDV��OD�JHQHUDFLyQ�GH�XQ�³VLWLR�VXSHUiFLGR´��SXHGH�GHEHUVH�D�OD�LQWHUDFFLyQ�VLQpUJLFD�HQWUH�DPERV�WLSRV�GH�VLWLRV�

)LJXUD����� 6LWLRV�VXSHUiFLGRV�HQ�]HROLWDV�� ,QWHUDFFLyQ�HQWUH�XQ�VLWLR�GH�%U¡QVWHG�HVWUXFWXUDO�FRQ�XQ�VLWLR�GH�/HZLV�HVWUXFWXUDO��D��R�XQ�VLWLR�GH�/HZLV�HVWUXFWXUDO��E��
'HELGR� D� ODV� GLILFXOWDGHV� HQ� GHWHFWDU� OD� SUHVHQFLD� HQ� OD� UHG� FULVWDOLQD� GH� VLWLRV�HTXLYDOHQWHV� DO�6L� �)LJXUD����D��� OD� VLWXDFLyQ�SUHVHQWDGD� HQ� OD�)LJXUD� ���E� HV�PiV�DFHUWDGD�SDUD� H[SOLFDU� OD� VXSHUDFLGH]� GH� ODV� ]HROLWDV� SURWyQLFDV�� /D� FRPSDUDFLyQ� GH� OD� DFWLYLGDG� GH�]HROLWDV�<�GHVDOXPLQDGDV�DQWHV�\�GHVSXpV�GH�OD�UHPRFLyQ�GH�()$/�UHIXHU]D�OD�KLSyWHVLV�GH�OD�LQWHUDFFLyQ�VLQpUJLFD�HQWUH�VLWLRV�GH�%URQVWHG�\�()$/�SDUD�GRV�VLWLRV�GH�HOHYDGD�DFLGH]�>��@�8Q�~OWLPR�FRPHQWDULR�VH� UHILHUH�DO�Q~PHUR�GH�VLWLRV�DFWLYRV��HV�GHFLU��GH�DTXHOORV�TXH�UHDOPHQWH� SDUWLFLSDQ� GH� XQ� GHWHUPLQDGR� SURFHVR� GH� UHDFFLyQ� FDWDOtWLFD�� TXH� VRQ� ORV� TXH� HQ�GHILQLWLYD� GHWHUPLQDQ� OD� DFWLYLGDG� FDWDOtWLFD�� 6L� ELHQ� HO� Q~PHUR� WRWDO� GH� VLWLRV� iFLGRV� HQ� ODV�]HROLWDV�SXHGH�GHILQLUVH�� WHyULFDPHQWH��FRPR�LJXDO�DO�Q~PHUR�GH�iWRPRV�GH�DOXPLQLR��SRU�J��SRU� FP� R� FXDOTXLHU� RWUD� XQLGDG� GH� UHIHUHQFLD��� HQ� OD� SUiFWLFD� HVWH� Q~PHUR� HV� QRUPDOPHQWH�PHQRU� \D� VHD� SRUTXH� VRQ� LQDFFHVLEOHV� �JUXSRV� 2+� ORFDOL]DGRV� HQ� FDYLGDGHV� SHTXHxDV�� R�SRUTXH�QR�WLHQHQ�OD�IXHU]D�VXILFLHQWH�SDUD�SDUWLFLSDU�HQ�OD�UHDFFLyQ�2WUR�IDFWRU�TXH�LQIOX\H�HQ�HO�FRPSRUWDPLHQWR�FDWDOtWLFR�HV�OD�YDULDFLyQ�HQ�OD�GLVWULEXFLyQ�GH�ORV�iWRPRV�GH�DOXPLQLR�HQ�OD�]HROLWD��/D�GLVWULEXFLyQ�GH�DOXPLQLR��HQ�JHQHUDO��YDUtD�VHJ~Q�OD� ]HROLWD� KD\D� VLGR� REWHQLGD� GLUHFWDPHQWH� SRU� VtQWHVLV� R� SRU� GHVDOXPLQDFLyQ� DXQTXH� KD\�HYLGHQFLD� GH� TXH� ODV� ]HROLWDV� REWHQLGDV� SRU� VtQWHVLV� VRQ� PiV� DFWLYDV� GHELGR� D� OD� GLIHUHQWH�GLVWULEXFLyQ�GH�DOXPLQLR�>��@��
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