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3RU�RWUD�SDUWH��D�OD�KRUD�GH�SRGHU�YDORUDU�OD�LPSRUWDQFLD�GH�OD�ORJtVWLFD�HQ�ODV�QHJRFLDFLRQHV����ORV�UHVXOWDGRV�VHxDODQ�TXH�HO�����GH�ORV�IDEULFDQWHV�\�HO�����GH�ORV�GHWDOOLVWDV�LQFOX\HQ��ORV�UHTXHULPLHQWRV� ORJtVWLFRV� FRPR� SDUWH� GH� XQD� QHJRFLDFLyQ� OOHYDGD� D� FDER� SRU� SHUILOHV�FRPHUFLDOHV�� 6yOR� HO� ���� GH� IDEULFDQWHV� \� HO� ���� GH� GHWDOOLVWDV� OOHYDQ� SRU� VHSDUDGR� OD�QHJRFLDFLyQ�FRPHUFLDO�GH� OD�QHJRFLDFLyQ� ORJtVWLFD��\�VyOR�HO�����GH�IDEULFDQWHV�\�HO�����GH�GHWDOOLVWDV� EDVDQ� VXV� QHJRFLDFLRQHV� HQ� OD� SDUWLFLSDFLyQ� GH� HTXLSRV� PXOWLIXQFLRQDOHV��YHQWDV�ORJtVWLFD�PDUNHWLQJ«��
(Q� FXDQWR� DO� HVWDEOHFLPLHQWR� GH� DFXHUGRV� TXH� SHUPLWDQ� JDQDU� HILFLHQFLD� HQ� HO� SURFHVR�ORJtVWLFR�GH�HQWUHJD�UHFHSFLyQ�GH� OD�PHUFDQFtD�� ORV� UHVXOWDGRV�PXHVWUDQ�HQ�DPERV�FDVRV�XQD�YDORUDFLyQ�SRVLWLYD�HQ�FXDQWR�D�OD�XWLOLGDG�GH�HVWDEOHFHU�GLFKRV�DFXHUGRV��1R�REVWDQWH��HO�QLYHO�GH� LPSODQWDFLyQ� HV� EDVWDQWH� GLVFUHWR� HQ� HO� FDVR� GH� ORV� IDEULFDQWHV�� H[FHSWXDQGR� OD�FRODERUDFLyQ�FRQ�ORV�FOLHQWHV�HQ�HO�GLVHxR�GHO�IRUPDWR�GH�ODV�XQLGDGHV�GH�H[SHGLFLyQ��8Q�DOWR�
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SRUFHQWDMH� GH� GHWDOOLVWDV�� HQ� FDPELR�� DILUPDQ� SRQHU� HQ� SUiFWLFD� DFXHUGRV� TXH� IDYRUH]FDQ� OD�HILFLHQFLD� ORJtVWLFD�� VLHQGR� ORV� DFXHUGRV� GH� FDOLGDG�FRQFHUWDGD�SDUD� OD� HQWUHJD�UHFHSFLyQ� ORV�TXH�PXHVWUDQ�OD�PHQRU�H[WHQVLyQ��/D�ILJXUD���PXHVWUD�ORV�UHVXOWDGRV�

���5HFRPHQGDFLRQHV�$(&2&�SDUD�OD�ORJtVWLFD��5$� � 5HFRPHQGDFLRQHV� SDUD� OD� HQWUHJD �UHFHSFLyQ� \� HQYDVHV�� HPEDODMHV� \�HOHPHQWRV�GH�PDQLSXODFLyQ����)LFKD�ORJtVWLFD�� 'RFXPHQWR�TXH�FRQWHQJD�ORV�DFXHUGRV�\�GDWRV�UHODFLRQDGRV�FRQ�OD�HQWUHJD �UHFHSFLyQ����&RODERUDFLyQ�HQ�GLVHxR�GH�(�( ��� &RODERUDFLyQ� HQWUH� IDEULFDQWHV� \� GHWDOOLVWDV� HQ� HO� GLVHxR� GHO� IRUPDWR� GH�XQLGDGHV�GH�H[SHGLFLyQ����$FXHUGRV�GH�FDOLGDG�FRQFHUWDGD ���� 5HYLVLyQ� GH� OD� PHUFDQFtD� HQ� OD� HQWUHJD� EDVDGR� HQ� PXHVWUHR� IUHQWH� D� OD�UHYLVLyQ�WRWDO�)LJXUD����,QWHUpV�IUHQWH�LPSODQWDFLyQ�GH�DFXHUGRV�GH�HILFLHQFLD��IDEULFDQWHV��L]T���GHWDOOLVWDV��GUFKD���6REUH� ODV� EDUUHUDV� D� OD� FRODERUDFLyQ� ORJtVWLFD�� WHQLHQGR� HQ� FXDQWD� ODV� LPSOLFDFLRQHV� TXH�FRQOOHYD� GLFKD� FRODERUDFLyQ� �S�H��� PD\RU� FRPSURPLVR� HQ� ORV� DFXHUGRV� GH� HILFLHQFLD� HQ� OD�HQWUHJD�UHFHSFLyQ�\� HQ�PD\RU�Q~PHUR�GH� DVSHFWRV��PD\RU� WUDVSDUHQFLD� HQ� HO� LQWHUFDPELR�GH�LQIRUPDFLyQ�� YDORUDFLyQ� FRQMXQWD� GH� ORV� DKRUURV� D� REWHQHU�� HWF���� OD� YDORUDFLyQ� GH� ORV�IDEULFDQWHV�\�FDGHQDV�GHWDOOLVWDV�VREUH�ODV�SULQFLSDOHV�EDUUHUDV�HV�PX\�GLIHUHQWH��
$Vt��PLHQWUDV�ORV�IDEULFDQWHV�VHxDODQ�FRPR�SULQFLSDOHV�EDUUHUDV�D�OD�FRODERUDFLyQ�HO�H[FHVLYR�SHVR�GH�ODV�FRQGLFLRQHV�FRPHUFLDOHV�HQ�OD�QHJRFLDFLyQ��OD�UHWLFHQFLD�SRU�SDUWH�GH�GHWDOOLVWDV�D�FRPSDUWLU�LQIRUPDFLyQ�\�OD�IDOWD�GH�FRQILDQ]D�HQ�HO�UHSDUWR�HTXLWDWLYR�GH�EHQHILFLRV�\�ULHVJRV�GHULYDGRV� GH� OD� FRODERUDFLyQ�� SRU� HVH� RUGHQ�� ORV� GHWDOOLVWDV� VHxDODQ� OD� IDOWD� GH� FRQILDQ]D� HQ�SULPHU� OXJDU�\�� VHJXLGDPHQWH�� OD� IDOWD�GH� IRUPDFLyQ�SDUD� OD�SXHVWD�HQ�PDUFKD�GH�HVWH�QXHYR�HQIRTXH�GH�JHVWLyQ�
3RU� ~OWLPR�� HQ� FXDQWR� D� OD� LQLFLDWLYD�(�&�5��� HO� QLYHO�GH� FRQRFLPLHQWR� VREUH� OD� LQLFLDWLYD� HV�GLVFUHWR�HQ�IDEULFDQWHV�����OR�FRQRFHQ�WRWDOPHQWH� ������OR�FRQRFHQ�D�JUDQGHV�UDVJRV���SHUR�FRQVLGHUDEOH�HQ�GHWDOOLVWDV� �����OR�FRQRFHQ�WRWDOPHQWH� ������OR�FRQRFHQ�D�JUDQGHV�UDVJRV���VLHQGR�SRU�WDQWR�OD�YLVLyQ�GH�HVWRV�~OWLPRV�D�OD�KRUD�GH�YDORUDU�HO�LQWHUpV�GH�WUDEDMDU�EDMR�HVWH�HQIRTXH�PiV�FUtWLFD�TXH�OD�GH�ORV�SULPHURV�
)LQDOPHQWH��DQDOL]DQGR�PiV�HQ�GHWDOOH�HO�FRQRFLPLHQWR�\�XVR�GH�DOJXQDV�GH�ODV�WHFQRORJtDV�\�PHMRUHV� SUiFWLFDV� DVRFLDGDV� DO� 5�(��� ORV� UHVXOWDGRV� PXHVWUDQ� XQ�PD\RU� QLYHO� GH� DYDQFH� HQ�GHWDOOLVWDV�IUHQWH�D�IDEULFDQWHV��VL�ELHQ��FRPR�VH� REVHUYD�HQ�OD�WDEOD����OD�H[WHQVLyQ�GH�GLFKDV�KHUUDPLHQWDV�\�SURFHGLPLHQWRV�HV�EDVWDQWH�OLPLWDGD�
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7DEOD����&RQRFLPLHQWR�\�XVR�GH�WHFQRORJtD�\�PHMRUHV�SUiFWLFDV�GHO�5�(�
�� 0RGHOR�GH�UHODFLRQHV�
7HQLHQGR�HQ�FXHQWD�ORV�UHVXOWDGRV�GHO�HVWXGLR�REWHQLGRV�� HQ�OD�ILJXUD���VH�SUHVHQWD�XQ�PRGHOR�GH� UHODFLRQHV� EDVDGR� HQ� ODV� HVWUDWHJLDV� ORJtVWLFDV� GH� FRODERUDFLyQ� TXH� D� FRUWR�PHGLR� SOD]R�SXHGHQ�LPSODQWDUVH�FRQ�p[LWR�HQ�HO�VHFWRU�DOLPHQWDULR�HQ�*DOLFLD�
(O�SXQWR�GH�SDUWLGD�GHEH�VHU�OD�GHILQLFLyQ�GHO�WLSR�GH�UHODFLyQ�D�PDQWHQHU�FRQ�FDGD�XQR�GH�ORV�SURYHHGRUHV�FOLHQWHV�� HYROXFLRQDQGR� GH� OD� QHJRFLDFLyQ� D� OD� FRODERUDFLyQ� HQ� IXQFLyQ� GH�LPSRUWDQFLD�HVWUDWpJLFD�GH�OD�UHODFLyQ�\�GHO�JUDGR�GH�LQWHUGHSHQGHQFLD�HQWUH�ORV�DJHQWHV��(OOR�VLJQLILFD�TXH�HO�QLYHO�GH� UHODFLyQ�TXH�VH DOFDQFH�FRQ�FDGD�SURYHHGRU�FOLHQWH�VHUi�GLIHUHQWH�\�DVt�� KDEUi� UHODFLRQHV� TXH� VH� OLPLWHQ� D� OD� QHJRFLDFLyQ� DPLVWRVD�� RWUDV� TXH� DYDQFHQ� KDFLD� OD�FRRSHUDFLyQ��HWF��
3HUR�DGHPiV��ODV�DFWXDFLRQHV�TXH�LPSOLTXHQ�FDGD�QLYHO�SXHGHQ�YDULDU�VHJ~Q�HO�FDVR��GH�PRGR�TXH�XQD�PHGLGD�R�DFWXDFLyQ��SRU�HMHPSOR��FRPXQLFDFLRQHV�(',��HQ�XQ�FDVR�SXHGH�OOHYDUVH�D�FDER� HQ� OD� IDVH� GH� QHJRFLDFLyQ� DPLVWRVD� \�� HQ� RWUR� FDVR�� VHU� SODQWHDGD� HQ� OD� IDVH� GH�FRRSHUDFLyQ� R� HQ� RWUD�PiV� DYDQ]DGD� GHSHQGLHQGR� GHO� WLSR� GH� SURYHHGRU�FOLHQWH� GHO� TXH� VH�WUDWH� �OyJLFDPHQWH�� OR� SULPHUR� VH� GDUi� HQ� ODV� UHODFLRQHV� HQ� ODV� TXH� HQWUHQ� HQ� MXHJR�JUDQGHV�YRO~PHQHV�GH�QHJRFLR�\�OR�VHJXQGR�SDUD�SURYHHGRUHV�FOLHQWHV�GH�PHQRU�HQYHUJDGXUD���
(Q� VHJXQGR� OXJDU�� DFHUFD� GH� OD� UHVSRQVDELOLGDG� GH� JXLDU� \� OOHYDU� FDER� WRGR OR� GHVFULWR�� HV�GHFLU��DJHQWHV��QLYHO�MHUiUTXLFR�\�SHUILOHV�LQYROXFUDGRV�HQ�ODV�UHODFLRQHV��VH�FRQVLGHUD�TXH�SDUD�HO�FDVR�GH�QHJRFLDFLRQHV�\�SULPHURV�DYDQFHV�HQ�OD�OtQHD�GH�OD�FRRSHUDFLyQ�SXHGH�VHU�VXILFLHQWH�FRQ�DSR\DUVH�HQ�SHUILOHV�FRPHUFLDOHV�GH�WRGDV� ODV�SDUWHV�LPSOLFDGDV��HVWDQGR�HQ�HOOR�LQFOXLGRV�ORV� UHTXHULPLHQWRV� ORJtVWLFRV�� $KRUD� ELHQ�� HQ� FXDQWR� OD� FRRSHUDFLyQ� VH� FRQVROLGH� \� SDUD�QLYHOHV�VXSHULRUHV�GH�UHODFLyQ��OD�E~VTXHGD�FRQMXQWD�\�VLVWHPiWLFD�GH�PHMRUD�GHEH�DSR\DUVH�HQ�HTXLSRV� PXOWLHPSUHVD�� EDVDGRV� HQ� XQ� SHUILO� PXOWLIXQFLRQDO� H� LQYROXFUDQGR� D� WRGD� OD�RUJDQL]DFLyQ�� HV� GHFLU�� FRQWDQGR� FRQ� OD� SDUWLFLSDFLyQ� GH� WRGR� HO� SHUVRQDO�� WDQWR� D� QLYHO�HVWUDWpJLFR�FRPR�D�QLYHO�RSHUDWLYR�
)LQDOPHQWH��\� FRPR�DQWLFLSD� OR�GHVFULWR� HQ�HO�SiUUDIR�DQWHULRU�� OD� IRUPD GH�DFWXDU�GHQWUR�GH�FDGD�QLYHO�GH� UHODFLyQ�GHEH� UHVSRQGHU�D�XQ�HQIRTXH�GH�PHMRUD�FRQWLQXD�\�QR�GH�DFWXDFLRQHV�DLVODGDV�R�HVSRUiGLFDV��/D�PHWRGRORJtD�D�VHJXLU�VH�LQLFLDUi�SRU�WDQWR�FRQ�HO�GLDJQyVWLFR�GH�OD�VLWXDFLyQ� \� HO� SODQWHDPLHQWR� GH� DOWHUQDWLYDV�� $� FRQWLQXDFLyQ�� HV� LPSUHVFLQGLEOH� ORJUDU� HO�DFXHUGR� \� HO� FRPSURPLVR� GH� LPSODQWDFLyQ� GH� ODV� QXHYDV� VROXFLRQHV� SRU� DPEDV� SDUWHV��7UDV�HOOR��HO�FRQWURO�\�OD�PHGLGD�GH�UHVXOWDGRV�EDMR�tQGLFHV�FRPXQHV�SHUPLWLUi�SRQHU�GH�PDQLILHVWR�ODV� PHMRUDV� R�� SRU� HO� FRQWUDULR� GHWHFWDU� GHVYLDFLRQHV� GH� ORV� SODQWHDPLHQWRV�� 3RU� ~OWLPR��GHWHFWDGDV�ODV�GHVYLDFLRQHV�VH�KDUiQ�ORV�DMXVWHV�RSRUWXQRV�
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)LJXUD����0RGHOR�GH�UHODFLRQHV�
�� 3URSXHVWD�GH�OtQHDV�GH�DFWXDFLyQ�
$QDOL]DGR� HO� HVWDGR� GH� OD� FRODERUDFLyQ� ORJtVWLFD HQ� OD� FDGHQD� GH� VXPLQLVWUR� GH� ELHQHV� GH�FRQVXPR�DOLPHQWDULR�HQ�*DOLFLD�\�SURSXHVWR�XQ�PDUFR�GH�UHODFLRQHV�SDUD�OOHYDU�D�FDER�GLFKD�FRODERUDFLyQ� HQ� HVWH� FRQWH[WR�� HQ� HVWH� HStJUDIH� VH� SUHWHQGH� SHUILODU� XQD� VHULH� GH� OtQHDV� GH�DFWXDFLyQ�TXH�IDYRUH]FDQ�\�IRPHQWHQ�HO�GHVDUUROOR�GH�GLFKR�PDUFR��
/DV�DFWXDFLRQHV�D�OOHYDU�D�FDER�VH�GHVFULEHQ�D�FRQWLQXDFLyQ�DJUXSDGDV�HQ�FXDWUR�iPELWRV��� &RPR�SDVR�SUHYLR�D�OD�LQWHJUDFLyQ�GH�OD�ORJtVWLFD�H[WHUQD��SDUHFH�RSRUWXQR�FRQVROLGDU�HQ�ODV�HPSUHVDV�JDOOHJDV�HO�SDSHO�GH�OD�ORJtVWLFD�GHVGH�XQ�SXQWR�GH�YLVWD�LQWHUQR��&RPR�SXQWR�IXQGDPHQWDO� GH� HVWD� FRQVROLGDFLyQ� GH� OD� ORJtVWLFD� LQWHUQD�� OD� QHFHVLGDG� GH� PHMRUDU� HO�VLVWHPD�GH�LQIRUPDFLyQ�ORJtVWLFR�VH�KDFH�SDOSDEOH�D�QLYHO�JHQHUDO�HQWUH�ORV�IDEULFDQWHV�GH�DOLPHQWDFLyQ�\�ORV�GHWDOOLVWDV��� (Q� HO� HQWRUQR� DFWXDO�� HV� LQGXGDEOH� OD� LPSRUWDQFLD� GH� TXH� ODV� HPSUHVDV� FRQR]FDQ� ODV�LQQRYDFLRQHV�WHFQROyJLFDV�H[LVWHQWHV��$QWH�HVWD�VLWXDFLyQ��HV�SUHFLVR�DUWLFXODU�PHFDQLVPRV�GH�GLIXVLyQ�GH� ODV� WHFQRORJtDV�H[LVWHQWHV�\�GH� VHJXLPLHQWR�GH� ODV�PLVPDV��$VLPLVPR��HV�SUHFLVR�TXH�ODV�HPSUHVDV�DGRSWHQ�XQD�DFWLWXG�SURDFWLYD�DQWH�HO�FDPELR�WHFQROyJLFR�� (V� LPSRUWDQWH� UHFDOFDU� OD� QHFHVLGDG� GH� IRPHQWDU� OD� FXOWXUD� GH� IRUPDFLyQ� SDUD� HO� QXHYR�PDUFR� GH� UHODFLRQHV�� DVt� FRPR� VHQVLELOL]DU� VREUH� OD� LPSRUWDQFLD� GH� OD� SDUWLFLSDFLyQ� GHO�SHUVRQDO�D�WRGRV�ORV�QLYHOHV�\�GHO�WUDEDMR�HQ�HTXLSR�EDMR�XQD�HVWUXFWXUD�GH�FRPXQLFDFLyQ�IRUPDO��HTXLSRV�GH�SUR\HFWR��JUXSRV�GH�PHMRUD��HWF���GHQWUR�\�IXHUD�GH�OD�HPSUHVD�� /D� FXDQWLILFDFLyQ�� OD� HVWDQGDUL]DFLyQ�� OD� QRUPDOL]DFLyQ� \� OD� GRFXPHQWDFLyQ GHEHQ� VHU�SULQFLSLRV�D�WHQHU�HQ�FXHQWD�HQ�HO�QXHYR�PDUFR�GH�UHODFLRQHV�
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�� &RQFOXVLRQHV�
$�SHVDU�GH�ODV�DFWXDFLRQHV�OOHYDGDV�D�FDER�SRU�SDUWH�GH�JUDQGHV�HPSUHVDV�EDMR�HO�SDUDJXDV�GH�OD� LQLFLDWLYD� (�&�5��� OD� H[WHQVLyQ� D� OD� PDVD� FUtWLFD� SDUD� ORJUDU� XQ YHUGDGHUR� p[LWR� GH� OD�LQLFLDWLYD�HV�XQ�UHWR�TXH�HVWi�SHQGLHQWH�GH�FRQVHJXLU�
&RPR�SRQHQ�GH�PDQLILHVWR�ORV�UHVXOWDGRV�GHO�HVWXGLR�OOHYDGR�D�FDER��VL�ELHQ�KD\�FRQVHQVR�HQ�FXDQWR�D�TXH�OD�FRODERUDFLyQ�IDEULFDQWH�GHWDOOLVWD�SDUHFH�OD�OtQHD�D�VHJXLU��QR�H[LVWH�WRGDYtD�OD�PDGXUH]� VXILFLHQWH� HQWUH� ODV� HPSUHVDV�JDOOHJDV� �OR� FXDO�SUREDEOHPHQWH�SXHGD�H[WUDSRODUVH�D�QLYHO� JHQHUDO�� SDUD� SRQHU� HQ� SUiFWLFD� HVWH� HQIRTXH�� $Vt�� DXQTXH� WDQWR� IDEULFDQWHV� FRPR�GHWDOOLVWDV�UHFRQRFHQ�TXH�HO�HVWDGR�DFWXDO�GH�VXV�UHODFLRQHV�VH SXHGH�FDWDORJDU�HQ�VX�PD\RUtD�GH�QHJRFLDFLRQHV�DPLVWRVDV��H[LVWLHQGR�DYDQFHV�VLJQLILFDWLYRV�HQ�OD� OtQHD�GH�FRRSHUDFLyQ��QR�VH�SXHGH�REYLDU�OD�H[LVWHQFLD�WRGDYtD�GH�UHODFLRQHV�PDUFDGDV�SRU�OD�DJUHVLYLGDG��
3RU�HVH�PRWLYR��HO�PRGHOR�GH�UHODFLRQHV�\�DFWXDFLRQHV�SURSXHVWR�SDUD�IRPHQWDU�OD�FXOWXUD�GH�FRODERUDFLyQ�HQ�HO�VHFWRU�DOLPHQWDULR�JDOOHJR�FXEUH�WRGR�HO�UDQJR�GH�SRVLEOHV�UHODFLRQHV�\�HVWi�EDVDGR� HQ� ODV� HVWUDWHJLDV� ORJtVWLFDV� GH� FRODERUDFLyQ� TXH� D� FRUWR�PHGLR� SOD]R� SXHGHQ�LPSODQWDUVH��KDELGD�FXHQWD�GH�OD� VLWXDFLyQ�GH�SDUWLGD�DFWXDO�SXHVWD�GH�PDQLILHVWD�D�WUDYpV�GHO�HVWXGLR�HPStULFR�
(O� PRGHOR� SURSXHVWR� SURSRUFLRQD� XQ� PDUFR� GH� UHIHUHQFLD� TXH� SHUPLWH� D� ODV� HPSUHVDV�GLIHUHQFLDU� HO� QLYHO� GH� UHODFLRQHV� FRQ� VXV� FOLHQWHV�SURYHHGRUHV� VHJ~Q� OD� LPSRUWDQFLD�HVWUDWpJLFD� GH� GLFKD� UHODFLyQ�� SHUPLWLHQGR� FRQFHQWUDU� ORV� PD\RUHV� HVIXHU]RV� HQ� DTXHOODV�UHODFLRQHV�TXH�YDQ�D�UHSRUWDU�PD\RUHV�EHQHILFLRV��
)LQDOPHQWH��HO�PRGHOR�SHUPLWH�XQ�DYDQFH�JUDGXDO�HQ� ODV� UHODFLRQHV�� IDYRUHFLGR�SRU�HO�KHFKR�GH� TXH� ODV� DFWXDFLRQHV� GHQWUR� GH� FDGD� QLYHO� GH� UHODFLyQ� GHEHQ� UHVSRQGHU� D� XQ� HQIRTXH� GH�PHMRUD�FRQWLQXD��QR�GH�DFWXDFLRQHV�DLVODGDV�R�HVSRUiGLFDV��TXH�SHUPLWH�SURJUHVDU�VLQ�JUDQGHV�DOWHUDFLRQHV�\�VLQ�LQFXUULU�HQ�IXHUWHV�LQYHUVLRQHV�
5HIHUHQFLDV
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