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����,QWURGXFFLyQ
/RV�SURFHVRV�GH�WUDQVIRUPDFLyQ�GH�KLGURFDUEXURV�XWLOL]DQGR�]HROLWDV�FRPR�FDWDOL]DGRUHV�iFLGRV�VRQ�LPSRUWDQWHV�HQ�OD�LQGXVWULD�SHWURTXtPLFD�\�OD�SURGXFFLyQ�GH�FRPSXHVWRV�TXtPLFRV�&XDQGR� XQD� PROpFXOD� LQWHUDFW~D� FRQ� XQ� VLWLR� iFLGR� ]HROtWLFR� �=2+�� SXHGH� RFXUULU� XQD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�����R�XQ�SURFHVR�GH�GHVKLGURJHQDFLyQ��HFXDFLyQ����

=2+
 ��&+� =2+�������+
&+� ���=2+�������&+� =2&+� ���+� ���
/RV� PHFDQLVPRV� SURSXHVWRV� SDUD� DPERV� SURFHVRV� LQYROXFUDQ OD� SUHVHQFLD� GH�FDUERFDWLRQHV�>���@��(Q�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�����SDUWLFLSD XQ�LyQ�FDUERQLR��SHQWDFRRUGLQDGR�� PLHQWUDV� TXH� OD� UHDFFLyQ� GH� GHVKLGURJHQDFLyQ� ���� WRPD� SDUWH� XQ� LyQ�FDUEHQLR��FRQ�XQ�iWRPR�GH�FDUERQR�FRRUGLQDGR�D�WUHV�iWRPRV�GH�KLGUyJHQR��/DV� SURSLHGDGHV� iFLGDV� \� HVWUXFWXUDOHV� GH� ORV� VLWLRV� iFLGRV� GH� ODV� ]HROLWDV� SXHGHQ�GHWHUPLQDUVH� H[SHULPHQWDOPHQWH� FRQ� SUHFLVLyQ� >���@�� 6LQ� HPEDUJR�� VX� FRPSRUWDPLHQWR�FDWDOtWLFR� UHVXOWD� GH� XQD� FRPSOHMD� FRPELQDFLyQ� GH� SURFHVRV� TXH� WLHQHQ� OXJDU� WDQWR� HQ� ORV�FDQDOHV� GHO� VLVWHPD� PLFURSRURVR� FRPR� HQ� HO� VLWLR� DFWLYR�� 'HVDIRUWXQDGDPHQWH�� HVWRV�IHQyPHQRV� VRQ� GLItFLOHV� GH� HVWXGLDU� H[SHULPHQWDOPHQWH� >���@� SRU� OR� TXH� OD� LQYHVWLJDFLyQ�WHyULFD VXUJH� FRPR� XQD� LQWHUHVDQWH� DOWHUQDWLYD� SDUD� OD� FRPSUHQVLyQ� GHO� FRPSRUWDPLHQWR�FDWDOtWLFR�GH�ODV�]HROLWDV�3DUD� HO� HVWXGLR� GH� HVWRV� PHFDQLVPRV� VH� KDQ� XWLOL]DGR� GLIHUHQWHV� PpWRGRV� WHyULFRV��$OJXQRV� DXWRUHV�� XWLOL]DQGR� GLIHUHQWHV� PHWRGRORJtDV�� FRQFOX\HQ� TXH� QR� VH� IRUPD� HO� LRQ�PHWRQLR�OLEUH�FRPR�LQWHUPHGLDULR�HQ�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�>��������������@�\�SURSRQHQ�XQ�HVWDGR�GH� WUDQVLFLyQ��(7��FRQ�XQD�HVWUXFWXUD�HQ� OD�FXDO�HO� iWRPR�GH�FDUERQR�HVWi� SHQWDFRRUGLQDGR� FRPR� HQ� XQ� LRQ� PHWRQLR� OLEUH�� (O� FDWLyQ� &+�� HVWi� HQOD]DGR� D� ORV�iWRPRV�GH�R[tJHQR�GH�OD�]HROLWD�D�WUDYpV�GH�GRV�iWRPRV�GH�KLGUyJHQR��/RV�UHVXOWDGRV�VXJLHUHQ�TXH�HO�HQODFH�HQ�HO�(7�HV�HVHQFLDOPHQWH�FRYDOHQWH��(V�LQWHUHVDQWH�VHxDODU�TXH�YDQ�6DQWHQ�>�@�LQGLFD�TXH�ORV�(7�SDUD�RWUDV�UHDFFLRQHV�VREUH�]HROLWDV�XVXDOPHQWH�SUHVHQWDQ�FDUiFWHU�LyQLFR�3RU� RWUR� ODGR�� RWURV� HVWXGLRV� WHyULFRV� LQGLFDQ� TXH� OD� UHDFFLyQ� GH� GHVKLGURJHQDFLyQ� GH�PHWDQR�VREUH�XQ�VLWLR�iFLGR�]HROtWLFR�SDUHFH�LQYROXFUDU�XQ�HVWDGR�GH�WUDQVLFLyQ�GLIHUHQWH�HQ�HO�FXDO� XQ� LRQ� FDUEHQLR�� &+���� LQWHUDFW~D� FRQ� XQ� VLWLR� EiVLFR� GHO� VLVWHPD� ]HROtWLFR�� JHQHUDQGR�
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KLGUyJHQR�PROHFXODU�FRPR�SURGXFWR�GH�OD�UHDFFLyQ�>��������@��(Q�HVWRV�WUDEDMRV��QR�REVWDQWH��QR� VH� GLVFXWH� DFHUFD� GH� OD� QDWXUDOH]D� GH� ORV� HQODFHV� HQ� HO� (7� SDUD� OD� UHDFFLyQ� GH�GHVKLGURJHQDFLyQ�)LQDOPHQWH�� RWURV� DXWRUHV� UHDOL]DQ� XQD� GHWDOODGD� FRPSDUDFLyQ� GH� ORV� (7� SDUD� DPEDV�UHDFFLRQHV�XWLOL]DQGR�OD�WHRUtD�GH�IXQFLRQDOHV�GH�OD�GHQVLGDG��')7��\�HO�PpWRGR�+DUWUHH�)RFN�>�������@� (VWRV�WUDEDMRV�FRLQFLGHQ�HQ�TXH�HO�(7�GH�ODV�UHDFFLRQHV�GH�WLSR���HVWi�FDUDFWHUL]DGR�SRU� XQ� LRQ� FDUERQLR� FRYDOHQWHPHQWH� HQOD]DGR� D� OD� ]HROLWD� SRU� PHGLR� GH� GRV� iWRPRV� GH�KLGUyJHQR�PLHQWUDV�TXH�HQ�HO�(7�GH�ODV�UHDFFLRQHV�GH�GHVKLGURJHQDFLyQ��XQ�LRQ�FDUEHQLR HVWi�VyOR� GpELOPHQWH� HQOD]DGR� D� XQ� iWRPR� GH� R[tJHQR� GH� OD� ]HROLWD� D� WUDYpV� GH� XQ� iWRPR� GH�FDUERQR�(V� QHFHVDULR� GHVWDFDU� TXH� ODV� FRQFOXVLRQHV� FLWDGDV� SUHFHGHQWHPHQWH� UHVSHFWR� D� OD�QDWXUDOH]D�GHO�HQODFH�HQWUH�ORV�FDUERFDWLRQHV�\�OD�]HROLWD�HVWiQ�EDVDGDV HQ HO�DQiOLVLV GH�FDUJDV�GH�0XOOLNHQ�\�R�ORQJLWXGHV�\�HQHUJtDV�GH�HQODFH��&RQ HO�REMHWR�GH�UHDOL]DU�XQD�FRQWULEXFLyQ�D�HVWD� LQWHUHVDQWH� GLVFXVLyQ�� VH� HVWXGLDURQ� ODV� UHDFFLRQHV� GH� LQWHUFDPELR� GH� KLGUyJHQR� \� GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�VLVWHPD�]HROtWLFR�HQ�HO�PDUFR�GH�OD�WHRUtD�GH�IXQFLRQDOHV�GH� OD�GHQVLGDG��/DV�HVWUXFWXUDV�GH� ORV�FRUUHVSRQGLHQWHV�HVWDGRV�GH� WUDQVLFLyQ�VH�FDUDFWHUL]DQ�XVDQGR�OD�WRSRORJtD�GH�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�HQ�WpUPLQRV�GH�OD�WHRUtD�GH�iWRPRV�HQ�PROpFXODV� FRQ� HO REMHWR GH� GHVFULELU� OD� QDWXUDOH]D� GH� OD� LQWHUDFFLyQ� GH� DOFDQRV� FRQ� VLWLRV�iFLGRV�]HROtWLFRV�/RV�UHVXOWDGRV�GH�HVWH�WUDEDMR�IXHURQ�SXEOLFDGRV�\�PD\RUHV�GHWDOOHV�SXHGHQ�HQFRQWUDUVH�HQ�OD�UHIHUHQFLD�>���@�
����0pWRGR�\�GHWDOOHV�GH�FiOFXOR

/RV� HVWDGRV� GH� WUDQVLFLyQ� SDUD� ODV� UHDFFLRQHV� GH� LQWHUFDPELR� GH� KLGUyJHQR� \� GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�VLVWHPD�]HROtWLFR�VH�HVWXGLDURQ�HQ�HO�PDUFR�GH�OD�WHRUtD�GHO IXQFLRQDO GH�OD�GHQVLGDG�>�����������@�\�GH�OD�WHRUtD�GH�iWRPRV�HQ�PROpFXODV�>������@��(O�HVWXGLR�VH�UHDOL]y�XWLOL]DQGR�HO�IXQFLRQDO�GH�%HFNH�GH�WUHV�SDUiPHWURV�>��@�\�HO�IXQFLRQDO�GH�FRUUHODFLyQ�GH�/HH��<DQJ�\�3DUU�TXH�LQFOX\H JUDGLHQWHV GH�OD�GHQVLGDG�>��@��(O�FRQMXQWR�EDVH�XWLOL]DGR� HV� ����*

 \� WRGRV� ORV� FiOFXORV� VH� UHDOL]DURQ� XWLOL]DQGR� HO� SURJUDPD�*DXVVLDQ� ���>���@�
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(O�VLWLR�iFLGR�]HROtWLFR�VH�UHSUHVHQWy�FRQ�XQ�DJUHJDGR�OLQHDO�7���7� �6L��$O��HQ�HO�FXDO�HO�WHWUDHGUR� FHQWUDO� FRQWLHQH� XQ� iWRPR� GH� DOXPLQLR�� /RV� JUXSRV� 2+� XQLGRV� D� ORV� iWRPRV� GH�VLOLFLR�WHUPLQDOHV�VH�UHHPSOD]DURQ�SRU�iWRPRV�GH�KLGUyJHQR�SDUD�HYLWDU�OD�SUHVHQFLD�GH�HQODFHV�FROJDQWHV�DVRFLDGRV�DO�PRGHOR�ILQLWR�HOHJLGR�/DV�JHRPHWUtDV�GH�PHWDQR��GLKLGUyJHQR��&+����&+�� \�GHO�DJUHJDGR�7��VH�RSWLPL]DURQ�VLQ�UHVWULFFLRQHV� \� ODV� HVWUXFWXUDV� IXHURQ� FRQILUPDGDV� FRPR� PtQLPR� SRU� OD� SUHVHQFLD� GH�IUHFXHQFLDV�DUPyQLFDV�UHDOHV�OXHJR�GHO FRUUHVSRQGLHQWH�DQiOLVLV�YLEUDFLRQDO�/RV�(7�SDUD�ODV�UHDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�HO�VLVWHPD�7��VH�RSWLPL]DURQ�XWLOL]DQGR�HO�PpWRGR�()��³HLJHQYHFWRU�IROORZLQJ´��>���@�\�VH� FDUDFWHUL]DURQ� FRPR� SXQWRV� GH� HQVLOODGXUD� GH� SULPHU� RUGHQ� SRU� OD� SUHVHQFLD� GH� VyOR� XQD�IUHFXHQFLD� YLEUDFLRQDO� DUPyQLFD� LPDJLQDULD�� 7DQWR� ODV� RSWLPL]DFLRQHV GH� JHRPHWUtD� GH�UHDFWLYRV��SURGXFWRV�\�HVWDGRV�GH�WUDQVLFLyQ FRPR�ORV�FiOFXORV�GH�IUHFXHQFLD�IXHURQ�UHDOL]DGRV�HQ�HO�PLVPR�QLYHO�GH�WHRUtD�PHQFLRQDGR�(O� DQiOLVLV� WRSROyJLFR� \� OD� HYDOXDFLyQ� GH� ODV� SURSLHGDGHV� ORFDOHV� VH� UHDOL]DURQ� FRQ� HO�SURJUDPD�352$,0�>���@��/DV�GHQVLGDGHV�XWLOL]DGDV�HQ�HO� DQiOLVLV� WRSROyJLFR�VH�REWXYLHURQ�SRU�FiOFXORV DXWRFRQVLVWHQWHV�D QLYHO�%�/<3��������*

��(VWRV�FiOFXORV�DGLFLRQDOHV�WDPELpQ�IXHURQ�UHDOL]DGRV�FRQ HO�SURJUDPD�*DXVVLDQ ���>���@�
����5HVXOWDGRV�\�GLVFXVLyQ

/D�JHRPHWUtD�RSWLPL]DGD�GHO�(7�FDOFXODGR�SDUD�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�GH�PHWDQR�VREUH�XQ�VLWLR�iFLGR�GH�XQD�]HROLWD�D�QLYHO�%�/<3�����*

 VH�PXHVWUD�HQ�OD�)LJXUD����� /RV� SDUiPHWURV� JHRPpWULFRV� PiV� UHOHYDQWHV� GH� &+��� &+���� 7�� \� HO� (7� SDUD� GLFKD�UHDFFLyQ� VH� PXHVWUDQ� HQ� OD� 7DEOD� ����� 3XHGHQ� YHUVH� TXH�� DXQTXH� OD HVWUXFWXUD� GHO� (7� VH�DVHPHMD� D� OD� LQWHUDFFLyQ� HQWUH� XQ� FDUERFDWLyQ� OLEUH� \� XQ� 7�� FDUJDGR� QHJDWLYDPHQWH�� ODV�ORQJLWXGHV� GH� ORV� HQODFHV� &�+
 VRQ� FRQVLGHUDEOHPHQWH�PiV� ODUJDV� HQ� ORV� (7� TXH� HQ� HO� LRQ�&+�� OLEUH�� (O� iQJXOR� GH� HQODFH� +
�&�+
 VH� LQFUHPHQWD� HQ� ���� HQ� HO� (7� FRQ� UHVSHFWR� DO�FDUERFDWLyQ�OLEUH�
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)LJXUD����� *HRPHWUtD�GHO�HVWDGR�GH�WUDQVLFLyQ�SDUD�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�+�GH�PHWDQR�VREUH�XQ�IUDJPHQWR�7��
7DPELpQ�SXHGH�YHUVH�TXH��VHJ~Q�ORV�YDORUHV�UHSRUWDGRV�HQ�OD�WDEOD������QR�VH�REVHUYDQ�FDPELRV�QRWDEOHV�HQ�ORV�HQODFHV�&�+�\�HQ�ORV�iQJXORV�+�&�+�VL�VH�FRPSDUDQ�ODV�JHRPHWUtDV�GHO� PHWDQR�� GHO� LRQ� &+�� OLEUH� \� GHO� (7�� /D� ORQJLWXG� GHO� HQODFH� 2
�+
 HQ� HO� 7�� VH� YH�QRWRULDPHQWH�LQFUHPHQWDGD�FXDQGR�VH�IRUPD�HO�(7��$VLPLVPR��VH�REVHUYD�OD�IRUPDFLyQ�GH�XQ�QXHYR�HQODFH�2

�+
 FX\D�ORQJLWXG�HV�LJXDO�DO�HQODFH�2
�+
 HQ�HO�(7�/D�WRSRORJtD�WRWDO�GH�(7�HV�FRQVLVWHQWH�FRQ�OD�UHODFLyQ�GH�3RLQFDUp�+RSI�>���D@��(Q�HVWH�FDVR�HV����± ����������� ���

7DEOD� ���� /RQJLWXGHV� �U�� HQ� c�� \� iQJXORV� GH� HQODFH� �D� HQ� JUDGRV�� VHOHFFLRQDGRV� GH� ODV�JHRPHWUtDV�RSWLPL]DGDV�GH�7���&+���&+�� \�(7�SDUD�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�GH�PHWDQR�VREUH�XQ�7������\�(7�SDUD�OD�UHDFFLyQ�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�7������FDOFXODGDV�D�QLYHO�%�/<3������*

�
3DUiPHWUR 7� &+� &+�� 76���� &+�� 76����U�&�+� ����� ����� ����� ����� �����U�&�+
� ����� ����� �����U�&�2
� �����U&�2

� �����U�2
�+
� ����� �����D �����D�+�&�+� ����� ������ ����� ����� �����D�+
�&�+
� ����� ���� ����D /DV�ORQJLWXGHV�GH�HQODFH�2
�+
�\�2

�+
�WLHQHQ�HO�PLVPR�YDORU�
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/D�7DEOD� ����PXHVWUD� ODV� SURSLHGDGHV� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD� HQ� DOJXQRV�3&(� VHOHFFLRQDGRV� GH� ODV� HVSHFLHV� HVWXGLDGDV�� /RV� HQODFHV�&�+� HQ�PHWDQR�� HQ� HO� LyQ�&+��OLEUH�\�HO�(7�WLHQHQ�SURSLHGDGHV�WRSROyJLFDV�VLPLODUHV�TXH�FRUUHVSRQGHQ�D�XQ�HQODFH�FRYDOHQWH�WtSLFR�� HV� GHFLU�� YDORUHV� UHODWLYDPHQWH� DOWRV� GH�U�U��� YDORUHV� QHJDWLYRV� \� FRQVLGHUDEOHPHQWH�DOWRV�GH���U�U���YDORUHV�GH�UHODFLyQ�°O�«�O� PD\RUHV�TXH�XQR�\�YDORUHV�UHODWLYDPHQWH�EDMRV�GH�OD�UHODFLyQ�*�U�U���/RV�HQODFHV�&�+
 HQ�HO�(7��HQ�FDPELR��PXHVWUDQ�XQ�YDORU�PiV�EDMR GH�U�U�\�YDORUHV�PXFKR�PHQRV�QHJDWLYRV�GH���U�U��TXH�HQ�HO�LyQ�OLEUH�&+�� OLEUH��/D�UHODFLyQ�°O�«�O��HV�OLJHUDPHQWH�LQIHULRU�D�OD�XQLGDG�HQ�HO�(7��(VWRV�YDORUHV��GH�WRGRV�PRGRV��HVWiQ�HQ�HO�UDQJR�TXH� FRUUHVSRQGH� D� ODV� LQWHUDFFLRQHV� FRYDOHQWHV�� (VWR� WDPELpQ� VH� UHIOHMD� HQ� HO� YDORU� GH� OD�UHODFLyQ�*�U�U��TXH�HV�LQIHULRU�D����DGHPiV��PX\�VLPLODU�DO�YDORU�GHO�HQODFH�FRUUHVSRQGLHQWH�HQ�HO�LRQ�&+�� OLEUH�(V�LPSRUWDQWH�QRWDU�HO�DOWR�YDORU�GH�HOLSWLFLGDG�GHO�HQODFH�&�+
 HQ�&+����TXH�UHIOHMD�XQD�LQHVWDELOLGDG� HVWUXFWXUDO� SUREDEOHPHQWH� UHODFLRQDGD� FRQ� OD� H[LVWHQFLD� GHO� HQODFH� GH� WUHV�FHQWURV�GH�HOHFWURQHV��3RU�HO�FRQWUDULR��OD�HOLSWLFLGDG�HV�FRQVLGHUDEOHPHQWH�PiV�EDMD�HQ�HO�(7��LQGLFDQGR�TXH�OD�LQHVWDELOLGDG�GHO�LRQ�&+�� VH�YH�UHGXFLGD�SRU�OD�LQWHUDFFLyQ�GH�PHWDQR�FRQ�OD�]HROLWD��(VWH�KHFKR�VXJLHUH�TXH�HO�VLVWHPD�]HROtWLFR��UHSUHVHQWDGR�HQ�HVWH�FDVR�SRU�XQ�DJUHJDGR�7���QR�HV�XQ�VLPSOH�FRQWUDLyQ�HQ�HO�SURFHVR�VLQR�TXH�MXHJD�XQ�URO�LPSRUWDQWH�TXH�FRQGXFH�D OD�HVWDELOL]DFLyQ�GH�OD�HVWUXFWXUD�GH�WLSR�FDUERFDWLyQ�HQ�HO�(7�GH�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�GH�PHWDQR�VREUH�]HROLWDV�
7DEOD� ���� 3URSLHGDGHV� WRSROyJLFDV� �HQ� X�D��� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD� HQ� 3&(�VHOHFFLRQDGRV� GH� &+��� &+���� 7�� \� (7� SDUD� OD� UHDFFLyQ� GH� LQWHUFDPELR� GH�KLGUyJHQR�GH�PHWDQR�VREUH�XQ�7��
6LVWHPD (QODFH UU�U� ���UU�U� OO� OO� OO� °°OO�°°�OO� HH *�UU�U�&+� &�+ ������ ������� ������� ������� ������ ������ ������ ������&+�� &�+ ������ ������� ������� ������� ������ ������ ������ ������&�+
 ������ ������� ������� ������� ������ ������ ������ ������7� 2
�+
D ������ ������� ������� ������� ������ ������ ������ ������(7 &�+ ������ ������� ������� ������� ������ ������ ������ ������&�+
 ������ ������� ������� ������� ������ ������ ������ ������2
�+
E ������ ������ ������� ������� ������ ������ ������ ������D (VWH�HV�HO�~QLFR�HQODFH�2�+�HQ�HO�7��OLEUH�E /RV�GRV�HQODFHV�2
�+
�SRVHHQ�ODV�PLVPDV�SURSLHGDGHV�WRSROyJLFDV��
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(O� HQODFH�2
�+
 HQ� HO�7�� H[KLEH� ODV� FDUDFWHUtVWLFDV� WtSLFDV� GH� XQ� HQODFH� FRYDOHQWH�� HV�GHFLU�� YDORUHV� UHODWLYDPHQWH� DOWRV� GH� U�U��� YDORUHV� QHJDWLYRV� \� FRQVLGHUDEOHPHQWH� DOWRV� GH���U�U���XQD�UHODFLyQ�GH�°O�«�O� PD\RU�TXH���\�XQ�EDMR�YDORU�GH *�U�U���&RQWUDULDPHQWH�� ORV�HQODFHV�2
�+
 \�2

�+
 HQ�HO�(7�PXHVWUD�XQD�FXUYDWXUD�SRVLWLYD�GH�U�U� TXH�VL�ELHQ�HV�PHQRU�D� �� HV� PXFKR� PD\RU� TXH� HO� YDORU� HQFRQWUDGR� HQ� HO� 7��� \� XQD� UHODFLyQ� °O�«�O�FRQVLGHUDEOHPHQWH� PDV� EDMD� TXH� ��� LQGLFDQGR� TXH� OD� GHQVLGDG� HOHFWUyQLFD� WLHQGH� D�FRQFHQWUDUVH�VREUH� ODV�FXHQFDV�DWyPLFDV��$~Q�FXDQGR�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD� WLHQH�XQ�YDORU�DOJR�SHTXHxR�SHUR�SRVLWLYR�HQ�ORV�3&�GH�ORV�HQODFHV�2
�+
 \�2

�+
��HVWRV�UHVXOWDGRV�SDUHFHQ�VXJHULU�XQD�LQWHUDFFLyQ�GH�WLSR�LyQLFR�HQWUH�OD�HVWUXFWXUD�FDUERFDWLyQLFD�\�HO�DJUHJDGR�7�� FDUJDGR� QHJDWLYDPHQWH�� (VWRV� UHVXOWDGRV� FRQWUDVWDQ FODUDPHQWH FRQ� ORV� UHVXOWDGRV�UHSRUWDGRV�SRU�ORV�DXWRUHV�PHQFLRQDGRV�SUHYLDPHQWH�HQ�OD�,QWURGXFFLyQ�>��������������@�/D�)LJXUD�����PXHVWUD�OD�GLVWULEXFLyQ�GHO�/DSODFLDQR�GH�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�SDUD�HO�(7� FRQ�HO�JUDIR�PROHFXODU�VXSHUSXHVWR�7DO� FRPR� VH� DGHODQWy� HQ� OD� VHFFLyQ� ������� HO� iQJXOR� GH� HQODFH�+
�&�+
 UHODWLYDPHQWH�SHTXHxR� HQ� &+�� FRQGXFH� D� XQD� FRQFHQWUDFLyQ� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD� TXH�LQYROXFUD�D�ORV�WUHV�iWRPRV�GHO�HQODFH��F��H���YHU�)LJXUD������(Q�FRQWUDVWH�� OD�)LJXUD�����PXHVWUD�FODUDPHQWH�TXH��FRPR�FRQVHFXHQFLD�GH� OD�DSHUWXUD�GHO�iQJXOR�+
�&�+
 HQ�HO�(7��OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�HVWi�PXFKR�PHQRV�FRQFHQWUDGD�HQWUH� ORV� WUHV� iWRPRV��(VWH�KHFKR�SDUHFH� UHIRU]DU� HO� DUJXPHQWR� GH�TXH� HO� FDUERFDWLyQ�QR� VH�HQFXHQWUD�OLEUH�HQ�HO�(7�GHO�SURFHVR�HVWXGLDGR�7DPELpQ�VXUJH�GH�OD�REVHUYDFLyQ�GH�OD�)LJXUD�����TXH�ORV�HQODFHV�2
�+
 \� 2

�+
 HQ�HO�(7�FRUUHVSRQGHQ�D�LQWHUDFFLRQHV�GH�FDSD�FHUUDGD��HQ�FRQWUDVWH�GH�OD�QDWXUDOH]D�FRYDOHQWH�GHO�HQODFH�2
�+
 HQ�HO�7��5HVXOWD� LQWHUHVDQWH�GHVWDFDU� ORV� UROHV�ELHQ�GLIHUHQFLDGRV�GH� ORV�iWRPRV�2
 \�2

 HQ� OD�IRUPDFLyQ� GHO� (7�� (O� iWRPR� 2
 DFW~D� FRPR� XQ� iFLGR� GH� %U¡QVWHG� DO� DSRUWDU� XQ� iWRPR� GH�KLGUyJHQR��HO�TXH�WLHQGH�D�HQOD]DUVH�FRQ�HO�iWRPR�GH�&�GHO�PHWDQR��(O�iWRPR�2

��HQ�FDPELR��DFW~D�FRPR�EDVH�GH�/HZLV�HVWDELOL]DQGR�XQR�GH�ORV�iWRPRV�GH�+�GHO�PHWDQR�D�WUDYpV�GH�XQD�LQWHUDFFLyQ�GH�FDSD�FHUUDGD�
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���

)LJXUD ���� 0DSD�GH�FRQWRUQR�GH�OD�GLVWULEXFLyQ�GHO�/DSODFLDQR�GH�OD� GHQVLGDG����U��SDUD�HO�(7�GH�OD�UHDFFLyQ�GH�LQWHUFDPELR�GH�KLGUyJHQR�GH�PHWDQR�VREUH�XQ�IUDJPHQWR�7���(O�SODQR�FRQWLHQH�HO�iWRPR�GH�FDUERQR�\�ORV�iWRPRV�+
 \�2
��/DV�OtQHDV�GH�FRORU�URMR�UHSUHVHQWDQ�UHJLRQHV�GH�FRQFHQWUDFLyQ�GH�FDUJD�HOHFWUyQLFD�\�ODV�OtQHDV�GH�FRORU�QHJUR�GHQRWDQ�UHJLRQHV�GH�GLVPLQXFLyQ�GH�FDUJD�HOHFWUyQLFD�� /RV�FRQWRUQRV�GH���U DXPHQWDQ�\�GLVPLQX\HQ�GHVGH�HO�FRQWRUQR�FHUR�HQ�SDVRV�GH�����[��� Q������[���Q \�����[���Q��FRQ�Q�GHVGH�±��H�LQFUHPHQWiQGRVH�SRU�XQLGDG� 7DPELpQ�VH�PXHVWUD�HO�JUDIR PROHFXODU��/RV�3&(�VH�LQGLFDQ�FRQ�SXQWRV�QHJURV�\�HO�SXQWR�FUtWLFR�GH DQLOOR�FRQ�XQ�URPER�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

/D� )LJXUD� ���� PXHVWUD� HO� HVWDGR� GH� WUDQVLFLyQ� FDOFXODGR� SDU� OD� UHDFFLyQ� GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�VLWLR�iFLGR�]HROtWLFR�
&

+

+
+

+

+
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 2
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�����

)LJXUD� ���� *HRPHWUtD� GHO� HVWDGR� GH� WUDQVLFLyQ� SDUD� OD� UHDFFLyQ� GH� GHVKLGURJHQDFLyQ� GH�PHWDQR�VREUH�IUDJPHQWRV�7���9HU�7DEODV���\���SDUD�ODV�GHQRPLQDFLRQHV�GH�ORV�iWRPRV�
/D� 7DEOD� ���� FRQWLHQH� ORV� SDUiPHWURV� JHRPpWULFRV� PiV� UHOHYDQWHV� GH� &+��� &+���� HO�IUDJPHQWR� 7�� \� HO� (7� SDUD� OD� UHDFFLyQ� HVWXGLDGD�� 3XHGH� YHUVH� HQ� OD� )LJXUD� ���� TXH� HO�IUDJPHQWR� TXH� FRQWLHQH� DO� iWRPR� GH� &� HQ� HO� (7� SUHVHQWD� ORQJLWXGHV� GH� HQODFH� &�+� PX\�VLPLODUHV� D� ODV� HQFRQWUDGDV� HQ� HO� LRQ� &+�� OLEUH� \� XQ� iQJXOR� +�&�+� PX\� FHUFDQR� DO� TXH�FRUUHVSRQGH� D� XQD� JHRPHWUtD� SODQDU�� (O� iWRPR� GH� +
�� RULJLQDOPHQWH� SHUWHQHFLHQWH� D� OD�PROpFXOD� GH�PHWDQR�� HQ� HO�(7� HVWi� ORFDOL]DGR� OR� VXILFLHQWHPHQWH� OHMRV� GHO� IUDJPHQWR� FRPR�SDUD� VHU� FRQVLGHUDGR� XQLGR� DO� iWRPR� GH� &�� 8Q� FRPSRUWDPLHQWR� VLPLODU� VH� REVHUYD HQ� HO�IUDJPHQWR�]HROtWLFR�HQ�HO�FXDO�OD�GLVWDQFLD�2
�+
 VH�LQFUHPHQWD�GHVGH������c�KDVWD������c��3RU�RWUD�SDUWH�� OD� ORQJLWXG�GHO�HQODFH�+
�+
 HV�OLJHUDPHQWH�PD\RU�D� OD� ORQJLWXG�GH�HTXLOLEULR�GHO�HQODFH�+�+�GH������c��FDOFXODGD�D�QLYHO�%�/<3�����*

��7DPELpQ�SXHGH�YHUVH�HQ�OD�)LJXUD�����TXH�HO�iWRPR�GH�FDUERQR�HVWi�XQLGR�D�ORV�iWRPRV�2
 \�2

 GHO�7��GH�XQ�PRGR�DVLPpWULFR��HVWDQGR�PiV�FHUFD�GHO�iWRPR�GH�R[tJHQR�TXH�QR�SRVHH�HO�iWRPR�GH�KLGUyJHQR�HQ�HO� IUDJPHQWR�7��DLVODGR��(O�(7�SDUD�HO�SURFHVR�HQ�HVWXGLR�SRGUtD�FDUDFWHUL]DUVH� FRPR� FRQVWLWXLGR� SRU� WUHV� IUDJPHQWRV� TXH� LQWHUDFW~DQ� GpELOPHQWH�� XQ�FDUERFDWLyQ�&+����XQD�SURWRPROpFXOD�GH�+� \�XQ�IUDJPHQWR�7��FDUJDGR�QHJDWLYDPHQWH�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

/D�WRSRORJtD�GHO�HVWDGR�GH�WUDQVLFLyQ�SDUD�OD�UHDFFLyQ�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR HV�FRQVLVWHQWH�FRQ�OD�UHODFLyQ�GH�3RLQFDUp�+RSI�>���D@�/D�7DEOD� ����PXHVWUD� ODV� SURSLHGDGHV� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD� HQ� DOJXQRV�3&(�VHOHFFLRQDGRV�GH�&+���&+����7��\�(7��(Q�UHIXHU]R�GH�ORV�DUJXPHQWRV�GHULYDGRV�GH�ORV�SDUiPHWURV�JHRPpWULFRV��SXHGH�YHUVH�TXH�ORV�HQODFHV�&�+�HQ�HO�PHWDQR��HQ�HO�LRQ�FDUEHQLR�\�HQ�HO�(7�SUHVHQWDQ�SURSLHGDGHV�WRSROyJLFDV�PX\�VLPLODUHV��FRQ�ORV�YDORUHV�FDUDFWHUtVWLFRV�GH�ORV�HQODFH�FRYDOHQWHV��3RU�HO�FRQWUDULR��HO�HQODFH�&�+
 HQ�HO�(7�SUHVHQWD�XQ�YDORU�EDMR�DXQTXH�PD\RU�TXH� FHUR�GH�U�U���XQ�YDORU�SRVLWLYR�GH���U�U� \�XQD� UHODFLyQ�GH�°O�«�O� LQIHULRU�D� OD�XQLGDG��$GHPiV��OD�UHODFLyQ�*�U�U��LQFUHPHQWD�FRQVLGHUDEOHPHQWH�VX�YDORU�FRQ�UHVSHFWR�D�ORV�HQODFHV�&�+��(VWH�KHFKR�VXJLHUH�TXH�HO�HQODFH�&�+
 SXHGH�GHVFULELUVH�FRPR�XQD�LQWHUDFFLyQ�GHO�WLSR�GH�FDSD�FHUUDGD�
7DEOD� ���� 3URSLHGDGHV� WRSROyJLFDV� �HQ� X�D��� GH� OD� GHQVLGDG� GH� FDUD� HOHFWUyQLFD� HQ� 3&(�VHOHFFLRQDGRV�GH�&+���&+����7��\�(7�SDUD�OD�UHDFFLyQ�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�7��
6LVWHPD (QODFH UU�U� ���UU�U� OO� OO� OO� °°OO�°°�OO� HH *�UU�U�&+� &�+ ������ ������� ������� ������� ������ ������ ������ ������&+�� &�+ ������ ������� ������� ������� ������ ������ ������ ������7� 2
�+
 ������ ������� ������� ������� ������ ������ ������ ������76 &�+ ������ ������� ������� ������� ������ ������ ������ ������&�+
 ������ ������ ������� ������� ������ ������ ������ ������&�2

 ������ ������ ������� ������� ������ ������ ������ ������&�2
 ������ ������ ������� ������� ������ ������ ������ ������+
�+
D ������ ������� ������� ������� ������ ������ ������ ������2
�+
 ������ ������ ������� ������� ������ ������ ������ ������D /RV�YDORUHV�GH�U�U���\���U�U��VRQ��������D�X��\��±�������D�X���UHVSHFWLYDPHQWH��HQ�OD�PROpFXOD�+� DLVODGD�FDOFXODGD�D�QLYHO�%�/<3�����*

�

(O�iWRPR�GH�FDUERQR�GHO�PHWDQR�LQWHUDFW~D�FRQ� ORV�GRV�iWRPRV�GH�R[tJHQR�SXHQWH�GHO�IUDJPHQWR�7�� DO� IRUPDUVH� HO�(7��$PERV� HQODFHV�&�2
 \�&�2

 SUHVHQWDQ� YDORUHV�PiV�ELHQ�EDMRV� \� SRVLWLYRV� GH� U�U��� UHODFLRQHV� GH� °O�«�O� QRWDEOHPHQWH� PiV� EDMDV� TXH� �� \� YDORUHV�SRVLWLYRV�GH���U�U���PDJQLWXGHV�TXH�VRQ�PiV�DOWDV�HQ�HO VHJXQGR�FDVR��$GHPiV��HVWRV�HQODFHV�PXHVWUDQ� XQD� UHODFLyQ� *�U�U� PX\� FHUFDQD� D� OD� XQLGDG�� (VWDV� FDUDFWHUtVWLFDV� SHUPLWHQ�FRQVLGHUDU�ODV�LQWHUDFFLRQHV�&�2�FRPR�GpELOHV�\�GH�FDSD�FHUUDGD��'HEH�GHVWDFDUVH�TXH�DPERV�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

HQODFHV� H[KLEHQ� YDORUHV� GH� HOLSWLFLGDG� QRWDEOHPHQWH� DOWRV�� KHFKR� TXH� SXHGHQ� LQWHUSUHWDUVH�FRPR�XQD�WHQGHQFLD�DO�FDPELR�HVWUXFWXUDO�(O�HQODFH�2
�+
 PXHVWUD�ODV�SURSLHGDGHV�FDUDFWHUtVWLFDV�GH�ODV�LQWHUDFFLRQHV�FRYDOHQWHV�HQ�HO�DJUHJDGR�7���HV�GHFLU��XQ�YDORU�SRVLWLYR�GH�U�U���XQ�YDORU�DOWR�\�QHJDWLYR�GH���U�U���XQD�UHODFLyQ�*�U�U� PXFKR�PHQRU�TXH���\�XQD�UHODFLyQ�°O�«�O� FRQVLGHUDEOHPHQWH�PiV�DOWD�TXH�OD�XQLGDG��(O�HQODFH�2
�+
 HQ�HO�(7��HQ�FDPELR��SUHVHQWD�QRWDEOHV�FDPELRV�HQ�HVWDV�SURSLHGDGHV��LQGLFDQGR�TXH�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�HVWi�SUHIHUHQWHPHQWH�HQ�ODV�FXHQFDV�DWyPLFDV�)LQDOPHQWH�� HO� HQODFH� +
�+
 SXHGH� FDUDFWHUL]DUVH� FRPR� XQD� LQWHUDFFLyQ� FRYDOHQWH� GH�DFXHUGR� FRQ� ODV� SURSLHGDGHV� WRSROyJLFDV� TXH� VH� PXHVWUDQ� HQ� OD� 7DEOD� ����� $GHPiV� HVWDV�PDJQLWXGHV� QR� VRQ� PX\� GLIHUHQWHV� GH� ORV� YDORUHV� FRUUHVSRQGLHQWHV� D� OD� PROpFXOD� GH� +���HYDOXDGRV�D�QLYHO�%�/<3������*

�/DV�)LJXUDV�����\�����PXHVWUDQ�HO�/DSODFLDQR�GH�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�SDUD�&+�� \�HO�(7��UHVSHFWLYDPHQWH��&RPR�SXHGH�YHUVH�HQ�OD�)LJXUD������ORV�HQODFHV�&�+�HQ�HO�LyQ�&+�� VRQ� FODUDPHQWH� FRYDOHQWHV�� FRQ� XQD� FRQFHQWUDFLyQ� FRQVLGHUDEOH� GH� GHQVLGDG� GH� FDUJD�HOHFWUyQLFD�HQ�OD�UHJLyQ�LQWHUQXFOHDU�(Q� OD� )LJXUD� ���� SXHGHQ� DSUHFLDUVH� FDUDFWHUtVWLFDV� LQWHUHVDQWHV�� TXH� VH� GHVFULEHQ� D�FRQWLQXDFLyQ��([LVWH�XQD�FRQFHQWUDFLyQ�GH�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�D� OR ODUJR�GH�ORV�HQODFHV�&�+�\�+
�+
��$GHPiV��HO�IUDJPHQWR�TXH�FRQWLHQH�HO�iWRPR�GH�FDUERQR�PXHVWUD�XQD�GLVWULEXFLyQ�GH�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�PX\�VLPLODU�D�OD�TXH�VH�REVHUYD�HQ�HO�LRQ�&+��OLEUH��YHU�)LJXUD������3RU� RWUR� ODGR�� UHVXOWD� FODUDPHQWH� GH� OD� REVHUYDFLyQ� GH� OD� )LJXUD� ���� TXH� ORV� 3&�FRUUHVSRQGLHQWHV� D� ODV� LQWHUDFFLRQHV� &�2

�� &�+
 \� 2
�+
 HVWiQ� ORFDOL]DGRV� HQ� UHJLRQHV�FDUDFWHUL]DGDV� SRU� XQD� GLVPLQXFLyQ� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD�� (VWRV� UHVXOWDGRV�VXJLHUHQ�TXH�HO�(7�SDUD�OD�UHDFFLyQ�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQD�]HROLWD�SXHGH�GHVFULELUVH�FRPR�XQD�LQWHUDFFLyQ�GpELO�FRQ�FDUiFWHU�LyQLFR�GRPLQDQWH�(Q� OD� UHDFFLyQ�GH�GHVKLGURJHQDFLyQ� HO� iWRPR�2
 DFW~D�QXHYDPHQWH�FRPR�XQ�iFLGR�GH�%U¡QVWHG�DO�DSRUWDU�XQ�iWRPR�GH�KLGUyJHQR�TXH�FRPLHQ]D�D�IRUPDU�+���3RU�RWUR�ODGR��HO�iWRPR�GH�2

 FRQWULEX\H�D�OD�HVWDELOL]DFLyQ�GHO�IUDJPHQWR�TXH�FRQWLHQH�HO�iWRPR�GH�FDUERQR�D�WUDYpV�GH�XQD�GpELO�LQWHUDFFLyQ�HOHFWURVWiWLFD GH�WLSR�FDSD�FHUUDGD�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

)LJXUD ���� 0DSD�GH�FRQWRUQR�GH�OD�GLVWULEXFLyQ�GHO�/DSODFLDQR�GH�OD�GHQVLGDG � ��U� SDUD�HO�LyQ�&+�
HQ� HO� SODQR� PROHFXODU�� /DV� OtQHDV� GH� FRORU� URMR� UHSUHVHQWDQ� UHJLRQHV� GH� FRQFHQWUDFLyQ� GH� FDUJD�HOHFWUyQLFD� \� ODV� OtQHDV� GH� FRORU� QHJUR� GHQRWDQ� UHJLRQHV� GH� GLVPLQXFLyQ� GH� FDUJD� HOHFWUyQLFD�� /RV�FRQWRUQRV� GHO� /DSODFLDQR� GH� OD� GHQVLGDG� GH� FDUJD� HOHFWUyQLFD� DXPHQWDQ� \� GLVPLQX\HQ� GHVGH� HO�FRQWRUQR�FHUR�HQ�SDVRV�GH�����[��� Q������[���Q \�����[���Q��FRQ�Q�GHVGH� ±��H� LQFUHPHQWiQGRVH�SRU�XQLGDG� 7DPELpQ�VH�PXHVWUD HO�JUDIR�PROHFXODU�HQ�HO�FXDO�ORV� SXQWRV�FUtWLFRV�GH�HQODFH VH�LQGLFDQ�FRQ�SXQWRV�QHJURV�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

)LJXUD ����0DSD�GH�FRQWRUQR�GH�OD�GLVWULEXFLyQ�GHO�/DSODFLDQR�GH�OD�GHQVLGDG�� ��U��SDUD�HO�(7�GH�OD�UHDFFLyQ�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�IUDJPHQWR�7���(O�SODQR�FRQWLHQH�ORV�iWRPRV�&��2 
��2

 \�+
��/DV� OtQHDV�GH� FRORU� URMR� UHSUHVHQWDQ� UHJLRQHV� GH� FRQFHQWUDFLyQ�GH� FDUJD� HOHFWUyQLFD�\� ODV�OtQHDV� GH� FRORU� QHJUR� GHQRWDQ� UHJLRQHV� GH� GLVPLQXFLy Q� GH� FDUJD� HOHFWUyQLFD�� /RV� FRQWRUQRV� GH���UDXPHQWDQ�\�GLVPLQX\HQ�GHVGH�HO�FRQWRUQR�FHUR�HQ�SDVRV�GH�����[��� Q������[���Q \�����[���Q��FRQ�Q�GHVGH� ±��H� LQFUHPHQWiQGRVH�SRU�XQLGDG� 7DPELpQ� VH� LQGLFD�HO�JUDIR�PROHFXODU��/RV�3&(�VH� LQGLFDQ�FRQ�SXQWRV�QHJURV�\�ORV�SXQWRV�FUtWLFRV�GH DQLOOR�FRQ�XQ�URPER�



&DStWXOR�� ± 5HDFFLRQHV�GH�LQWHUFDPELR�GH�KLGUyJHQR�\�GH�GHVKLGURJHQDFLyQ�GH�PHWDQR�VREUH�XQ�DJUHJDGR�]HROtWLFR�

���

����&RQFOXVLRQHV
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