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/RV� VLVWHPDV� GH� SUHGLFFLyQ� FRQVWLWX\HQ� HQ� QXHVWURV�

GtDV� XQD� JUDQ� KHUUDPLHQWD� FRPSXWDFLRQDO� TXH� SXHGH�

EULQGDU�VRSRUWH HQ�ORV�SODQHV�GH�OXFKD�FRQWUD�HO�IXHJR�\�

HQ� OD� SUHYHQFLyQ� GH� LQFHQGLRV� IRUHVWDOHV�� (66,0�'(� HV�

XQ� PpWRGR� GH� SUHGLFFLyQ� SDUDOHOR�� HO� FXDO� SHUPLWH�

REWHQHU� SUHGLFFLRQHV� GH� OD� OtQHD� GH� IXHJR� XWLOL]DQGR�

$QiOLVLV� (VWDGtVWLFR�� OD� HVWUDWHJLD� HYROXWLYD� (YROXFLyQ�

'LIHUHQFLDO� \� &yPSXWR� GH� $OWR� 'HVHPSHxR�� (O� $QiOLVLV�

(VWDGtVWLFR� SHUPLWH� REWHQHU� OD� WHQGHQFLD� GH� OD�

SURSDJDFLyQ�GH� ODV� OODPDV�D� OR� ODUJR�GHO�GHVDUUROOR�GHO�

LQFHQGLR��(O�&yPSXWR�GH�$OWR�'HVHPSHxR�VH�XWLOL]D�SDUD�

PHMRUDU� ORV� WLHPSRV� GH� UHVSXHVWD� EDMR� XQ� HVTXHPD� GH�

SURFHVDPLHQWR� HQ� SDUDOHOR�� )LQDOPHQWH�� OD� HVWUDWHJLD�

HYROXWLYD� (YROXFLyQ� 'LIHUHQFLDO� JXtD� HO� SURFHVR� GH�

E~VTXHGD� KDFLD� VROXFLRQHV� GH� FDOLGDG�� (66,0�'( KD�

VLGR� HVWXGLDGR� GXUDQWH� ORV� ~OWLPRV� DxRV�� FRQ� HO� ILQ� GH�

PHMRUDU� VX� UHQGLPLHQWR�� 5HFLHQWHPHQWH� VH� KD

LQFRUSRUDGR�XQ�RSHUDGRU�GH�UHLQLFLR�GH�SREODFLRQHV� \�OD�

HYDOXDFLyQ� GH� XQ� PRGHOR� GH� UHQGLPLHQWR SDUD� HO�

FRPSRQHQWH� HYROXWLYR� GHO� PpWRGR�� (Q� HVWH� WUDEDMR� VH�

SUHVHQWD� XQ� HVWXGLR� GH� FDOLEUDFLyQ� HVWiWLFD� VREUH� GRV�

PpWULFDV�DVRFLDGDV�D� GLFKR PRGHOR�GH� UHQGLPLHQWR�� FRQ�

HO� ILQ� GH� PHMRUDU� WDQWR� OD� FDOLGDG� FRPR� HO� WLHPSR� GH�

UHVSXHVWD�HQ�OD�REWHQFLyQ�GH�ODV�SUHGLFFLRQHV�

�� ,QWURGXFFLyQ

/RV� LQFHQGLRV� IRUHVWDOHV� VRQ� XQR� GH� ORV� IHQyPHQRV�

QDWXUDOHV� TXH� SURYRFDQ� HQRUPHV� SpUGLGDV� PDWHULDOHV� \�

YLGDV� KXPDQDV� DOUHGHGRU� GHO� PXQGR�� 6L� ELHQ� VRQ� XQ�

HVODEyQ� QHFHVDULR� HQ� HO� PDQWHQLPLHQWR� GHO� HFRVLVWHPD��

ODV�FRQVHFXHQFLDV�GH�XQ�LQFHQGLR�IRUHVWDO�IXHUD�GH�FRQWURO�

SXHGHQ� VHU� FDWDVWUyILFDV�� JHQHUDQGR� XQ� LPSDFWR� HQ� OD�

ELRGLYHUVLGDG� \� ORV� UHFXUVRV� QDWXUDOHV� GH� ODV� ]RQDV�

DIHFWDGDV��(Q�-XOLR�GH������HO�IXHJR�VLQ�FRQWURO�VH�OOHYy�

OD�YLGD�GH�DO�PHQRV����SHUVRQDV��FRQ�PiV�GH�����KHULGRV�

H�LQFDOFXODEOHV�SpUGLGDV�PDWHULDOHV�HQ�OD�]RQD�FRVWHUD�GH�

ÈWLFD��D�ODV�DIXHUDV�GH�$WHQDV��*UHFLD�>�@��

(Q� WDOHV� VLWXDFLRQHV�� FRQWDU� FRQ� KHUUDPLHQWDV� GH�

SUHGLFFLyQ�TXH�EULQGHQ�XQD�HVWLPDFLyQ�GH OD�SURSDJDFLyQ

GHO� IXHJR�� SXHGH� UHVXOWDU� GH� JUDQ� XWLOLGDG� D� OD� KRUD� GH�

GHILQLU�DFFLRQHV�\�WRPDU�GHFLVLRQHV�DQWLFLSDGDV�DO�DYDQFH�

GHO� LQFHQGLR�� (VWH� WLSR� GH� KHUUDPLHQWDV� JHQHUDOPHQWH�

LPSOHPHQWD� PRGHORV� PDWHPiWLFRV� TXH� GHVFULEHQ� HO�

FRPSRUWDPLHQWR�GHO� IHQyPHQR�QDWXUDO��/RV�PRGHORV�VRQ�

DOLPHQWDGRV�FRQ�SDUiPHWURV�GH�HQWUDGD��UHSUHVHQWDQGR�ODV�

FRQGLFLRQHV� LQLFLDOHV�GHO� VLVWHPD�TXH� VH�TXLHUH�PRGHODU��

(Q� HO� FDVR� GH� ORV� LQFHQGLRV� IRUHVWDOHV�� ORV� IDFWRUHV� R�

YDULDEOHV TXH� DIHFWDQ� OD� YHORFLGDG� GH� SURSDJDFLyQ� \� OD�

PRUIRORJtD� GHO� IUHQWH� GH� IXHJR� VRQ� HO� WLSR� GH� PDWHULDO�

FRPEXVWLEOH�� OD� KXPHGDG�� OD� GLUHFFLyQ� \� YHORFLGDG� GHO�

YLHQWR�� OD� WRSRJUDItD� GHO� WHUUHQR� �SHQGLHQWH� \� EDUUHUDV�

QDWXUDOHV���OD�GHQVLGDG�GHO�FRPEXVWLEOH��HWF� >�@��$OJXQDV�

GH� HVWDV� YDULDEOHV� SRVHHQ� YDORUHV� TXH� FDPELDQ�

GLQiPLFDPHQWH� GXUDQWH� HO� GHVDUUROOR� GHO� LQFHQGLR��

PLHQWUDV� TXH� RWUDV� SRVHHQ� YDORUHV� TXH� VXHOHQ� VHU�

GHVFRQRFLGRV� R� GLItFLOHV� GH� FXDQWLILFDU�� (VWD� IDOWD� GH�

SUHFLVLyQ� VREUH� HO� YDORU� GH� ODV� YDULDEOHV� VH� GHQRPLQD�

LQFHUWLGXPEUH�� H� LPSDFWD� QHJDWLYDPHQWH� VREUH� ODV�

SUHGLFFLRQHV��
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(Q� ORV�~OWLPRV� DxRV� VH� KDQ�GHVDUUROODGR�� HVWXGLDGR� \�

PHMRUDGR�XQD�VHULH�GH�PpWRGRV�TXH�VH�HQIRFDQ�HQ�UHGXFLU�

HVWH�LPSDFWR�QHJDWLYR�TXH�SURYRFD�OD�LQFHUWLGXPEUH��7DO�

HV� HO� FDVR� GHO� PpWRGR� (YROXWLRQDU\� 6WDWLVWLFDO� 6\VWHP�

ZLWK� ,VODQG� 0RGHO� DQG� 'LIIHUHQWLDO� (YROXWLRQ�� (66,0�

'(�� HO� FXDO� XWLOL]D�(VWDGtVWLFD� SDUD�REWHQHU� HO� SDWUyQ� GH�

FRPSRUWDPLHQWR� GH� OD� OtQHD� GH� IXHJR�� HO� DOJRULWPR�

HYROXWLYR� GHQRPLQDGR� (YROXFLyQ� 'LIHUHQFLDO�� SDUD�

RULHQWDU� OD� E~VTXHGD� KDFLD� PHMRUHV� VROXFLRQHV�� \�

&RPSXWDFLyQ� GH� $OWR� 'HVHPSHxR� FRQ� XQ� HVTXHPD� GH�

SURFHVRV� GH� GREOH� MHUDUTXtD�� OR� TXH� SHUPLWH� H[SORUDU� XQ�

DPSOLR�HVSDFLR�GH�E~VTXHGD�\�D�OD�YH]�DFHOHUDU�HO�SURFHVR�

GH� SUHGLFFLyQ�� (66,0�'(� SHUWHQHFH� D� OD� FODVH� GH�

PpWRGRV� GHQRPLQDGRV� 0pWRGRV� &RQGXFLGRV� SRU� 'DWRV�

FRQ� 0~OWLSOHV� 6ROXFLRQHV� 6RODSDGDV� �'DWD� 'ULYHQ�

0HWKRGV� ZLWK� 0XOWLSOH� 2YHUODSSHG� 6ROXWLRQV�� ''0�

026��� ORV� FXDOHV� REWLHQHQ� SUHGLFFLRQHV� GH� OD� OtQHD� GH�

IXHJR� HQ� EDVH� D� OD� DJUHJDFLyQ� GH� P~OWLSOHV� VROXFLRQHV�

3DUD�ORJUDUOR��HO�LQFHQGLR�VH�GLYLGH�HQ�GLIHUHQWHV�LQVWDQWHV�

GH� WLHPSR��GHQRPLQDGRV SDVRV�GH�SUHGLFFLyQ��3DUD� FDGD�

XQR� GH� HOORV�� (66,0�'(�REWLHQH� XQ�PDSD� FX\DV� FHOGDV�

LQGLFDQ�OD�SRUFLyQ�GHO�WHUUHQR�DOFDQ]DGD�SRU�HO�IXHJR� (O�

PpWRGR� (66,0�'(� KD� VLGR� DSOLFDGR� VDWLVIDFWRULDPHQWH�

HQ�OD�SUHGLFFLyQ�GH�LQFHQGLRV�IRUHVWDOHV��\�KD�ORJUDGR�XQD�

LPSRUWDQWH�UHGXFFLyQ�GHO�WLHPSR�GH�HMHFXFLyQ�FRPSDUDGR�

UHVSHFWR�GH�RWURV�''0�026 >�@�

'XUDQWH� HO� ~OWLPR� WLHPSR�� (66,0�'(� KD� VLGR�

HVWXGLDGR� FRQ� HO� ILQ� GH� PHMRUDU� DTXHOORV� DVSHFWRV� TXH�

SXHGHQ� VHU� OLPLWDQWHV� GH� PHMRU� UHQGLPLHQWR�� WDQWR� HQ�

WpUPLQRV� GH� FDOLGDG� GH� SUHGLFFLyQ� FRPR� HQ HO� WLHPSR�

UHTXHULGR�SDUD OD�REWHQFLyQ�GH�SUHGLFFLRQHV� /D�SULPHUD�

PHMRUD� FRQVLVWLy� HQ� OD� LQFRUSRUDFLyQ� GH XQ QXHYR

RSHUDGRU� GH� UHLQLFLR� GH� OD� SREODFLyQ� DO� LQLFLR� GH� FDGD�

SDVR� GH� SUHGLFFLyQ�� FRQ� HO ILQ� GH� PHMRUDU� HO�

HVWDQFDPLHQWR� JOREDO� GHO� SURFHVR� GH� E~VTXHGD�� /D�

QRPHQFODWXUD� HVWDEOHFLGD� SDUD� HO� PpWRGR� FRQ� GLFKR�

RSHUDGRU�KD�VLGR�(66,0�'(�U���\�VH�KD�ORJUDGR�PHMRUDU�

OD�FDOLGDG�GH�ODV�SUHGLFFLRQHV�>��@� 6LQ�HPEDUJR��HVWDPRV�

LQWHUHVDGRV� HQ LGHQWLILFDU \� PHMRUDU RWURV� IDFWRUHV� TXH�

DIHFWHQ GH� PDQHUD� QHJDWLYD� HO� UHQGLPLHQWR� GHO� PpWRGR��

(Q� HVH PLVPR VHQWLGR�� QRV� KHPRV HQIRFDGR HQ� OD�

GHILQLFLyQ� GH� HVWUDWHJLDV� GH� VLQWRQL]DFLyQ� TXH� SHUPLWDQ�

PHMRUDU� HO� UHQGLPLHQWR� HQ� FRQMXQWR� FRQ� HO� RSHUDGRU� GH�

UHLQLFLR�GH�SREODFLRQHV��

/DV� HVWUDWHJLDV� GH� VLQWRQL]DFLyQ� SXHGHQ� VHU�

FODVLILFDGDV� HQ� GRV� JUDQGHV� JUXSRV� >�@� HVWiWLFDV� R�

GLQiPLFDV��/DV�SULPHUDV�VH�UHSUHVHQWDQ�HQ�OD�)LJXUD����/D�

DSOLFDFLyQ� HV� LQVWUXPHQWDGD SDUD� UHJLVWUDU� FLHUWDV�

PpWULFDV� GH� LQWHUpV�� 'LFKDV� PpWULFDV� FRUUHVSRQGHQ� D� XQ�

PRGHOR�GH�UHQGLPLHQWR�GH�OD�DSOLFDFLyQ��HO�FXDO�HQFDSVXOD�

HO�FRQRFLPLHQWR�H[SHUWR�UHVSHFWR�GH�ORV�SRVLEOHV�DVSHFWRV�

FUtWLFRV�TXH�DIHFWDQ�HO�UHQGLPLHQWR��'XUDQWH�OD�HMHFXFLyQ��

VH�PRQLWRUL]DQ \�UHJLVWUDQ�GLFKDV�PpWULFDV��SRU�HMHPSOR��

HQ� DUFKLYRV� GH� WUD]D�� 3RVWHULRUPHQWH�� VH� YLVXDOL]D� OD�

LQIRUPDFLyQ� UHJLVWUDGD� �PHGLDQWH� KHUUDPLHQWDV� GH�

YLVXDOL]DFLyQ�� R� GH� PRGR� PDQXDO�� \� HO� XVXDULR� HV� HO�

UHVSRQVDEOH� GH� DQDOL]DU ORV� UHVXOWDGRV�� D� ILQ� GH� WRPDU�

GHFLVLRQHV� UHVSHFWR� GH� DFFLRQHV� TXH� SXHGDQ� DMXVWDU� HO�

FRPSRUWDPLHQWR�� GHQRPLQDGDV� DFFLRQHV� GH�

VLQWRQL]DFLyQ�� 3RVWHULRUPHQWH�� HO� SURJUDPD� HV�

PRGLILFDGR��UH�FRPSLODGR�\�UH�HQOD]DGR�SDUD�VHU�YXHOWR�D�

HMHFXWDU� \� DQDOL]DU� VL� GLFKDV� GHFLVLRQHV� WHQGLHQWHV� D�

PHMRUDU� ORV�DVSHFWRV�FUtWLFRV�VRQ�HIHFWLYDV��(VWH HQIRTXH�

HV� DSURSLDGR� SDUD REWHQHU� XQD� SULPHUD� DSUR[LPDFLyQ� DO�

FRPSRUWDPLHQWR� GHO� SURJUDPD� EDMR� OD� DUTXLWHFWXUD� GH�

HMHFXFLyQ�

(Q� ODV� HVWUDWHJLDV� GH� VLQWRQL]DFLyQ� GLQiPLFD�� HO�

SURJUDPD�HV�LQVWUXPHQWDGR�SDUD�UHJLVWUDU�ODV�PpWULFDV�GH�

LQWHUpV� GXUDQWH� OD� HWDSD� GH� PRQLWRUL]DFLyQ�� SHUR� D�

)LJXUD�����3URFHVR�GH�VLQWRQL]DFLyQ�HVWiWLFD

)LJXUD�����3URFHVR�GH�VLQWRQL]DFLyQ�GLQiPLFD
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GLIHUHQFLD� GH� ODV� HVWUDWHJLDV� HVWiWLFDV�� ODV� HWDSDV� GH�

DQiOLVLV� \� VLQWRQL]DFLyQ� VH� DSOLFDQ� GXUDQWH� OD� HMHFXFLyQ�

GHO�SURJUDPD��/D�)LJXUD���GHVFULEH�HVWH�HQIRTXH��'H�HVWD�

PDQHUD��HO�SURFHVR�GH�VLQWRQL]DFLyQ�HV�DXWRPDWL]DGR��SRU

OR�WDQWR� UHVXOWD DSURSLDGR SDUD�IDFLOLWDU�OD�DUGXD�WDUHD�GH�

OD� VLQWRQL]DFLyQ�D�XVXDULRV�QR�H[SHUWRV�� SXHVWR TXH� WRGR�

HO� SURFHVR� VH� UHDOL]D� HQ� WLHPSR� GH� HMHFXFLyQ� \� FRQ� XQD�

LQWHUYHQFLyQ� QXOD� R� EDMD� GHO� XVXDULR� ILQDO� $GHPiV��

GHELGR� D� TXH� OD� VLQWRQL]DFLyQ� VH� UHDOL]D� GH� DFXHUGR� FRQ�

ODV�FRQGLFLRQHV�SDUWLFXODUHV�GH�OD�HMHFXFLyQ��HVWH�HQIRTXH�

HV� DGHFXDGR� SDUD� DSOLFDFLRQHV� FRQ� GHSHQGHQFLD� HQ� ORV�

SDUiPHWURV�GH�HQWUDGD�\�HQ�DTXHOORV�FDVRV�HQ�ORV�FXDOHV�HO�

HQWRUQR�GH� HMHFXFLyQ� HV� FRPSDUWLGR�\�R�KHWHURJpQHR�� \D�

TXH� HO� HVFHQDULR� GH� HMHFXFLyQ� HV� GLItFLOPHQWH�

UHSURGXFLEOH��6L�ELHQ�HVWH�HQIRTXH�SRVHH�FLHUWDV YHQWDMDV�

UHVSHFWR� GH� ORV� HQIRTXHV� FOiVLFRV� UHTXLHUH� GH� OD�

XWLOL]DFLyQ� GH� FRQRFLPLHQWR� H[SHUWR� VREUH� OD� DSOLFDFLyQ��

TXH� SHUPLWD� GHILQLU� HO� PRGHOR� GH� UHQGLPLHQWR� D� VHU�

HYDOXDGR� GXUDQWH� OD� HMHFXFLyQ� HQ� ODV� GLIHUHQWHV� HWDSDV�

$PEDV� HVWUDWHJLDV� SXHGHQ� UHVXOWDU� GH� XWLOLGDG� SDUD�

PHMRUDU� ORV� DVSHFWRV� TXH� DIHFWDQ� GH�PDQHUD� QHJDWLYD� HO�

UHQGLPLHQWR�GH�PpWRGRV�FRPR�(66,0�'(��(Q�UHODFLyQ�D�

ODV� HVWUDWHJLDV� GLQiPLFDV�� QRV� KHPRV� IRFDOL]DGR� HQ�

GHILQLU� XQ� PRGHOR� GH� UHQGLPLHQWR� TXH� SHUPLWD� FDOLEUDU�

GLQiPLFDPHQWH� FLHUWRV� SDUiPHWURV� UHOHYDQWHV� SDUD� HO�

IXQFLRQDPLHQWR� GHO� PpWRGR (66,0�'(�U��� \� DVt�

LQFUHPHQWDU� ODV� PHMRUDV� \D� DOFDQ]DGDV� FRQ� OD�

LQFRUSRUDFLyQ�GHO�RSHUDGRU�GH�UHLQLFLR�SREODFLRQDO��

(Q�WDO�VHQWLGR��KHPRV�SUHVWDGR�HVSHFLDO�LQWHUpV�HQ�XQD�

GH� ODV� HWDSDV� PiV� GHVWDFDGDV� GH� (66,0�'(�U���

FRQVWLWXLGD�SRU�HO�SURFHVR�HYROXWLYR�OOHYDGR�D�FDER�SRU�HO�

DOJRULWPR� (YROXFLyQ� 'LIHUHQFLDO� >�@ �SUHVHQWDGR� HQ� OD�

VHFFLyQ� ������ (VWD� PHWDKHXUtVWLFD� HV XQ� RSWLPL]DGRU�

SREODFLRQDO�\�FRQVLVWH�HQ�XQ�SURFHVR�LWHUDWLYR�HQ�HO�FXDO�

VH� HYROXFLRQD� XQD� SREODFLyQ� GH� LQGLYLGXRV� HQ� OD� TXH

FDGD�XQR�FRQVWLWX\H�XQD�SRVLEOH�VROXFLyQ�DO�SUREOHPD��(Q�

HO� FDVR� SDUWLFXODU� GH� ORV� LQFHQGLRV� IRUHVWDOHV�� FDGD�

LQGLYLGXR�UHSUHVHQWD�XQD�FRPELQDFLyQ�GH�YDORUHV�SDUD�ODV�

YDULDEOHV� XWLOL]DGDV� FRPR� SDUiPHWURV� GH� HQWUDGD� GHO�

PRGHOR� GH� LQFHQGLR�� FRPR� OD� YHORFLGDG� GH� YLHQWR�� OD�

GLUHFFLyQ� \� SHQGLHQWH� GHO� WHUUHQR�� HO� WLSR� GH� PDWHULDO�

FRPEXVWLEOH�� OD� KXPHGDG�GHO�PDWHULDO� FRPEXVWLEOH�YLYR��

HWF� 8Q� SRVLEOH� SUREOHPD� GH� UHQGLPLHQWR� DVRFLDGR� D�

(YROXFLyQ�'LIHUHQFLDO� OR� FRQVWLWX\H� HO� HVWDQFDPLHQWR� HQ�

ySWLPRV� ORFDOHV� \�R� OD� FRQYHUJHQFLD� SUHPDWXUD� KDFLD� XQ�

ySWLPR� ORFDO� >��@�� 5HFLHQWHPHQWH KHPRV� LQFRUSRUDGR�

FRQRFLPLHQWR� D� (66,0�'(�� D� WUDYpV� GH� XQ� PRGHOR� GH�

UHQGLPLHQWR PHGLDQWH� HO� FXDO� HV� SRVLEOH� GHWHFWDU� XQD�

WHQGHQFLD� DO� HVWDQFDPLHQWR� \�R� D� OD� FRQYHUJHQFLD�

SUHPDWXUD��FRQ�HO� ILQ�GH�HYLWDU�TXH�HVWRV�GRV�IHQyPHQRV�

DIHFWHQ� GH� PDQHUD� QHJDWLYD� HO� UHQGLPLHQWR� GHO� PpWRGR��

WDQWR�HQ�OD�FDOLGDG�GH�ODV�SUHGLFFLRQHV�FRPR�HQ�HO�WLHPSR�

GH�HMHFXFLyQ >��@��3DUD�HOOR��KHPRV GHILQLGR GRV�PpWULFDV�

TXH� FXDQWLILFDQ� OD� GLVSHUVLyQ� GH� OD� SREODFLyQ� \� ORV�

PRYLPLHQWRV� HIHFWLYRV� GHO� RSWLPL]DGRU� (YROXFLyQ�

'LIHUHQFLDO��/D�GLVSHUVLyQ�GH� OD�SREODFLyQ�HV�PHGLGD�HQ�

EDVH�D�OD�GLVWULEXFLyQ�GH OD�DSWLWXG�GH�ORV�LQGLYLGXRV�TXH�

FRQVWLWX\HQ� ORV� GLIHUHQWHV� HVFHQDULRV� GH� TXHPD�� 3RU� VX�

SDUWH�� ORV�PRYLPLHQWRV� HIHFWLYRV� FXDQWLILFDQ� OD� FDQWLGDG�

GH�HVFHQDULRV�TXH��OXHJR�GH�XQ�FLFOR�HYROXWLYR��KXELHUDQ

VLGR� PHMRUDGRV� SRU� HO� SURFHVR� HYROXWLYR�� HV� GHFLU��

FRQVWLWX\HQ� QXHYDV� \�PHMRUHV� VROXFLRQHV� GHO� HVSDFLR� GH�

E~VTXHGD��(O�PRGHOR�GH� UHQGLPLHQWR�SHUPLWH�HYDOXDU�HQ�

FDGD� SDVR� GH� SUHGLFFLyQ� HO� FRPSRUWDPLHQWR� GH� ODV�

PpWULFDV�SDUD�OD�GHWHFFLyQ�GH�XQ�SRVLEOH�HVWDQFDPLHQWR�R�

FRQYHUJHQFLD�� \� DVt� GHWHUPLQDU� HQ� TXp� PRPHQWR� HV�

SUHFLVR� ILQDOL]DU� HO� SURFHVR� HYROXWLYR�� SDUD� UHDOL]DU� OD�

SUHGLFFLyQ� \� SURVHJXLU� FRQ� HO� VLJXLHQWH� SDVR� GH�

VLPXODFLyQ�� 'DGR� TXH� FDGD� GHFLVLyQ� GH� SDUDGD� HV�

LQGHSHQGLHQWH� \� VyOR� REHGHFH� D� KDEHU� DOFDQ]DGR� ORV�

YDORUHV� HVWLSXODGRV� SDUD� ODV� PpWULFDV�� HV� TXH� HO� OtPLWH�

Pi[LPR�GH�LWHUDFLRQHV�GH�FDGD�SDVR�HYROXWLYR�VH�GLFH�TXH�

HVWi� VLQWRQL]DGR� GLQiPLFDPHQWH�� /RV� YDORUHV�

FRQVLGHUDGRV�SDUD� ODV�PpWULFDV�HQ� OD�FRQGLFLyQ�GH�ILQ�GH�

FLFOR� HYROXWLYR� DFWXDOPHQWH� VRQ� ILMRV� \� VH� HVWDEOHFHQ�

HVWiWLFDPHQWH�� 6X� FDOLEUDFLyQ� FRQVWLWX\H� HO� REMHWR� GH�

HVWXGLR�\�DQiOLVLV�GH�HVWH�WUDEDMR��5HWRPDQGR�OD�HVWUDWHJLD�

GH� VLQWRQL]DFLyQ� GLQiPLFD� XWLOL]DGD� SDUD� GHWHUPLQDU� HO�

OtPLWH� GH� LWHUDFLRQHV� GH� XQ� SDVR� GH� SUHGLFFLyQ�� WDO

HVWUDWHJLD� FRQVLVWH� HQ� PRQLWRUL]DU� GLFKDV� PpWULFDV� SDUD�

GHWHUPLQDU�XQD�WHQGHQFLD�D�HVWRV�SUREOHPDV�HQ�XQD�HWDSD�

GH�DQiOLVLV��\�DVt�GDU�SRU�ILQDOL]DGR�HO�FLFOR�HYROXWLYR GHO�

SDVR� GH� SUHGLFFLyQ� FRQVLGHUDGR� HQ� XQD� HWDSD� GH�

VLQWRQL]DFLyQ�� 3RVWHULRUPHQWH� VH� SURFHGH� FRQ� ODV�

VLJXLHQWHV� HWDSDV� GHO� SURFHVR� GH SUHGLFFLyQ�� \� HQ� HO�

VLJXLHQWH� SDVR� VH� DSOLFD� HO� RSHUDGRU� GH� UHLQLFLR� GH�

SREODFLRQHV� /D� QRPHQFODWXUD� XWLOL]DGD� SDUD� HO� PpWRGR�

FRQ� OD� LQFRUSRUDFLyQ� GH� OD� VLQWRQL]DFLyQ� GLQiPLFD� \� HO�

RSHUDGRU�GH�UHLQLFLR�SREODFLRQDO�IXH�(66,0�'(�OU��
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+DVWD� HO� PRPHQWR� \� FRPR� \D� DGHODQWDPRV�� VH� KD�

XWLOL]DGR� XQD� ~QLFD� FRQILJXUDFLyQ� SDUD� ORV� YDORUHV� GH�

HVWDV� PpWULFDV�� GLFKRV� YDORUHV� IXHURQ� HVWDEOHFLGRV� GH�

PDQHUD�HPStULFD��HQ�EDVH�D�OD�REVHUYDFLyQ�GH�ODV�FXUYDV�

TXH� GHWHUPLQDQ� VXV� WHQGHQFLDV� D� OR� ODUJR� GH� ODV�

JHQHUDFLRQHV� HYROXWLYDV�� (Q� HVWH� WUDEDMR� VH� SUHVHQWD� XQ�

HVWXGLR� GH� FDOLEUDFLyQ� HVWiWLFD� UHDOL]DGD� VREUH� HVWDV�

PpWULFDV�FRQ�HO�FXDO�VH�SHUVLJXHQ�GLIHUHQWHV�ILQHV��3RU�XQ�

ODGR��VH�LQWHQWD�GHWHFWDU�VL�ORV�UHVXOWDGRV�REWHQLGRV�FRQ�OD�

FRQILJXUDFLyQ�SRU�GHIHFWR�SXHGHQ�VHU�PHMRUDGRV�UHVSHFWR�

D�OD�FDOLGDG�GH�ODV�SUHGLFFLRQHV��3RU�RWUR�ODGR��\�GDGR�TXH�

HO� SURFHVR� HYROXWLYR� HQ� (66,0�'(�U� HV� XQR� GH� ORV�

DVSHFWRV� FODYHV� TXH� GHWHUPLQDQ� HO� WLHPSR� GH� HMHFXFLyQ�

WRWDO�� VH� SUHWHQGH� WDPELpQ� HVWDEOHFHU� VL� H[LVWH� XQD�

UHODFLyQ� HQWUH� ODV� PDJQLWXGHV GH� ORV� YDORUHV� GH� HVWDV�

PpWULFDV�� UHVSHFWR� GHO� WLHPSR� GH� HMHFXFLyQ� WRWDO� GHO�

PpWRGR�� )LQDOPHQWH�� HVWH� HVWXGLR� GH� VLQWRQL]DFLyQ�

HVWiWLFD� GH� ODV� PpWULFDV� XWLOL]DGDV� HQ� HO� PRGHOR� GH�

UHQGLPLHQWR�FRQVWLWX\H�OD�EDVH H[SHULPHQWDO�SDUD�DYDQ]DU�

KDFLD� OD� GHILQLFLyQ GH� XQ FULWHULR� TXH� SHUPLWD� DMXVWDU� HO�

YDORU� GH� GLFKDV� PpWULFDV� HQ WLHPSR� GH� HMHFXFLyQ�� GH�

DFXHUGR� FRQ� ODV� FDUDFWHUtVWLFDV SDUWLFXODUHV� GHO� LQFHQGLR�

FRQVLGHUDGR��\�GHO�FRQWH[WR�GH�HMHFXFLyQ�

(O� WUDEDMR� VH� HVWUXFWXUD� GH� OD� VLJXLHQWH� IRUPD�� /D�

VHFFLyQ� �� LQWURGXFH� HO� PpWRGR� (66,0�'(�U���

GHVFULELHQGR�ODV�GLIHUHQWHV�HWDSDV�\�FyPR�VH�REWLHQHQ�ODV�

SUHGLFFLRQHV�SDUD�ORV�GLIHUHQWHV�LQVWDQWHV�GH�WLHPSR�HQ�HO�

DYDQFH�GH�XQ� LQFHQGLR� IRUHVWDO��7DPELpQ� VH� LQFOX\H�XQD

EUHYH� GHVFULSFLyQ� DO� DOJRULWPR�(YROXFLyQ�'LIHUHQFLDO�� \�

GHO� RSHUDGRU� GH� UHLQLFLR� GH� SREODFLRQHV�� /D� VHFFLyQ� ��

GHVFULEH D� (66,0�'(�OU��� 6H� LQFOX\H� OD� GHVFULSFLyQ� GH�

ORV� SUREOHPDV� GHO� HVWDQFDPLHQWR� \� OD� FRQYHUJHQFLD�

SUHPDWXUD�� VH� GHVFULEHQ GRV� PpWULFDV� GHILQLGDV� SDUD�

LGHQWLILFDU� VL� OD� SREODFLyQ� SRVHH� XQD� WHQGHQFLD� KDFLD�

GLFKRV� SUREOHPDV� \� VH� GHVFULEH OD� LQWHJUDFLyQ� GH� ODV�

QXHYDV�HWDSDV�TXH�FRQFUHWDQ�OD VLQWRQL]DFLyQ�GLQiPLFD��\�

TXH�KDQ�VLGR�LQFRUSRUDGDV HQ�HO�SURFHVR�GH�SUHGLFFLyQ�GH�

(66,0�'(�OU��� /D� VHFFLyQ �� SUHVHQWD� HO� HVWXGLR� GH�

VLQWRQL]DFLyQ HVWiWLFD�� VH� GHILQHQ� FXDWUR� FRQILJXUDFLRQHV�

GLIHUHQWHV� SDUD� ORV� YDORUHV� GH� ODV�PpWULFDV� TXH� KDQ� VLGR�

XWLOL]DGDV� HQ� OD� H[SHULPHQWDFLyQ�� \� VH� SUHVHQWDQ� ORV�

UHVXOWDGRV� FRPSUDQGR� ORV� UHVXOWDGRV� REWHQLGRV� FRQ� WUHV�

FDVRV� GH� TXHPDV� FRQWURODGDV� UHDOHV�� /RV� UHVXOWDGRV� VRQ�

DQDOL]DGRV� GHVGH� HO� SXQWR� GH� YLVWD� GH� OD� FDOLGDG� GH� OD�

SUHGLFFLyQ� \� UHVSHFWR� GHO� WLHPSR� GH� HMHFXFLyQ� GHO�

PpWRGR�� )LQDOPHQWH�� OD� VHFFLyQ� �� SUHVHQWD� ODV�

)LJXUD���'LDJUDPD�JHQHUDO�GH�(66,0�'(�U���6,� 6LPXODGRU�GH�,QFHQGLRV��'(DSW� (YROXFLyQ�'LIHUHQFLDO��HYDOXDFLyQ�GH�
DSWLWXG���(20��(WDSD�GH�2SWLPL]DFLyQ��0DVWHU���(2:��(WDSD�GH�2SWLPL]DFLyQ��:RUNHU���HVF��HVFHQDULR��/)5W��OtQHD�GH�
IXHJR�5HDO�GHO�LQVWDQWH�W��((��(WDSD�(VWDGtVWLFD��%.LJQ��%~VTXHGD�GHO�YDORU�FODYH�GH�LJQLFLyQ��))��)XQFLyQ�GH�)LWQHVV��
.LJQBW��9DORU�FODYH�GH�LJQLFLyQ�GHO�LQVWDQWH�W��(&021��(WDSD�GH�&DOLEUDFLyQ��0RQLWRU���(3��(WDSD�GH�3UHGLFFLyQ� 25��

2SHUDGRU�GH�5HLQLFLR�GH�SREODFLyQ��/)3��/tQHD GH�IXHJR�SUHGLFKD���
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FRQFOXVLRQHV� REWHQLGDV� FRQ� HVWH� SURFHVR� GH� FDOLEUDFLyQ�

HVWiWLFD�\�OD�SUR\HFFLyQ�GHO�WUDEDMR�D�IXWXUR�

�� 3UHGLFFLyQ�GH�,QFHQGLRV�FRQ�(66,0�'(�U��

3DUD�UHDOL]DU�OD�SUHGLFFLyQ�GH�OD�SURSDJDFLyQ�GHO�IXHJR�

HQ� (66,0�'(�U� HO� GHVDUUROOR� WRWDO� GHO� LQFHQGLR� HV�

GLYLGLGR� HQ� GLIHUHQWHV� LQVWDQWHV� GH� WLHPSR� GLVFUHWRV��

GHQRPLQDGRV�SDVRV�GH�VLPXODFLyQ��(Q�FDGD�XQR�GH�HVWRV�

LQVWDQWHV� RSHUDQ� HQ� (66,0�'(�U� FXDWUR� HWDSDV�

SULQFLSDOHV�� OD� (WDSD� GH� 2SWLPL]DFLyQ�� OD� (WDSD�

(VWDGtVWLFD�� OD� (WDSD� GH� &DOLEUDFLyQ�� \� OD� (WDSD� GH�

3UHGLFFLyQ�� (66,0�'(�U� HV� XQ� PpWRGR� JHQHUDO� GH�

UHGXFFLyQ�GH� LQFHUWLGXPEUH�FRQ�XQ�HVTXHPD�SDUDOHOR�GH�

0~OWLSOHV� 3REODFLRQHV� \�0LJUDFLyQ�� R�0RGHOR� GH� ,VODV��

3RU� OR� WDQWR��FDGD�XQD�GH�HVWDV�HWDSDV�HV� OOHYDGD�D�FDER�

SRU� XQ� JUXSR� GH� SURFHVRV�� RUJDQL]DGRV� HQ� GRV� QLYHOHV��

FRPR� VH� SXHGH� REVHUYDU� HQ� HO� GLDJUDPD� JHQHUDO� GH�

(66,0�'(�U� GH�OD�)LJXUD����(Q�XQD�MHUDUTXtD�VXSHULRU�VH�

GLVSRQH� GH� XQ� SURFHVR� GHQRPLQDGR�0RQLWRU�� TXH� HV� HO�

HQFDUJDGR�GH�HQYLDU�LQIRUPDFLyQ�GH�LQLFLDOL]DFLyQ�D�FDGD�

LVOD��UHFROHFWDU�ORV�GDWRV�SURFHVDGRV�HQ�OD�HWDSD�ILQDO�GH�OD�

VLPXODFLyQ� \� GHWHUPLQDU� ORV� YDORUHV� GH� VDOLGD��

LGHQWLILFDQGR� FXiO� HV� OD� LVOD� FRQ� PHMRU� DSUR[LPDFLyQ� DO�

LQFHQGLR� UHDO�� 6H� SXHGH� REVHUYDU� TXH� HO� FRPSRQHQWH�

0RQLWRU HVWi�UHODFLRQDGR�FRQ�FDGD�FRPSRQHQWH�,VOD FRQ�

IOHFKDV� D]XOHV� TXH� GHVFULEHQ� OD� FRPXQLFDFLyQ� HQWUH� ODV�

HQWLGDGHV�� 3RU� VX� SDUWH�� HO� QLYHO� LQIHULRU� GH� MHUDUTXtD�

UHVSRQGH� D� XQD LVOD�� (O� SURFHVR� 0DVWHU GH� FDGD� LVOD�

FRRUGLQD�ODV�DFFLRQHV�OOHYDGDV�D�FDER�FRQ�OD�SREODFLyQ�GH�

VX� LVOD� \� GHOHJD FLHUWR� FyPSXWR� D� SURFHVRV� ZRUNHUV��

$GHPiV�� ODV� LVODV� LQWHUFDPELDQ� LQGLYLGXRV� HQWUH� Vt�� HQ�

XQD�HWDSD�GH�PLJUDFLyQ�OOHYDGD�D�FDER�SRU�ORV�0DVWHUV GH�

FDGD� LVOD�� /D�(WDSD�GH�2SWLPL]DFLyQ VH� FRQFUHWD� HQ� HO�

0DVWHU \� ORV� ZRUNHUV GH� FDGD� LVOD� PHGLDQWH� GRV� VXE�

HWDSDV��(20 �(WDSD�GH�2SWLPL]DFLyQ�HQ�0DVWHU��\�(2:�

�(WDSD� GH� 2SWLPL]DFLyQ� HQ� ZRUNHUV��� (VWDV� HWDSDV�

SHUPLWHQ� HYROXFLRQDU� XQD� SREODFLyQ� GH� LQGLYLGXRV� HQ�

EDVH�DO�RSWLPL]DGRU�(YROXFLyQ�'LIHUHQFLDO�

���� (YROXFLyQ�'LIHUHQFLDO�

(O� DOJRULWPR� (YROXFLyQ� 'LIHUHQFLDO� �'LIIHUHQWLDO

(YROXWLRQ��'(��>�@�HV XQ�RSWLPL]DGRU�HVWRFiVWLFR�EDVDGR�

HQ� P~OWLSOHV� VROXFLRQHV�� GHQRPLQDGDV� LQGLYLGXRV�� ORV�

FXDOHV� HVWiQ� RUJDQL]DGRV� HQ� XQD� SREODFLyQ�� &DGD�
LQGLYLGXR� HVWi� UHSUHVHQWDGR� SRU� XQ� YHFWRU� GH� Q~PHURV�

UHDOHV� \� FRGLILFD� XQD� SRVLEOH� VROXFLyQ�� /RV� LQGLYLGXRV�

HYROXFLRQDQ� D� WUDYpV� GH� ODV� JHQHUDFLRQHV� �R� LWHUDFLRQHV��

SRU�PHGLR�GH�ORV�RSHUDGRUHV�GH�PXWDFLyQ��FUX]DPLHQWR�\�

VHOHFFLyQ��(Q�FDGD�JHQHUDFLyQ J VH�UHFRUUH�OD SREODFLyQ��\�

SRU� FDGD� LQGLYLGXR ;L�J�� ORV RSHUDGRUHV GH� PXWDFLyQ� \�

FUX]DPLHQWR� JHQHUDQ XQ� LQGLYLGXR� GHQRPLQDGR� YHFWRU�

PXWDQWH��XWLOL]DQGR�GLIHUHQFLDV�GH�YHFWRUHV�SDUD�RULHQWDU�

OD�E~VTXHGD�KDFLD�VROXFLRQHV�GH�PHMRU�FDOLGDG��

(Q� OD� HWDSD� GH� FUX]DPLHQWR�� HO� YHFWRU� PXWDQWH� HV�

FRPELQDGR� FRQ� HO� LQGLYLGXR ;L�J SDUD� JHQHUDU� XQ� QXHYR�

YHFWRU� 8L�J�� GHQRPLQDGR� YHFWRU WULDO�� (VWH� YHFWRU� SRVHH�

FDUDFWHUtVWLFDV� GH� DPERV� SURJHQLWRUHV�� /D� KHUHQFLD� HV�

UHJXODGD� SRU� XQ� SDUiPHWUR� GHO� DOJRULWPR� GHQRPLQDGR�

SUREDELOLGDG� GH� FUX]DPLHQWR� \� SRU� XQ� WLSR� GH�

FUX]DPLHQWR�� HO� FXDO� GHWHUPLQD� TXp� SRUFLRQHV� GHO�

SURJHQLWRU�VHUiQ�KHUHGDGDV��'HSHQGLHQGR�GH�OD�VHOHFFLyQ�

GH�ORV�LQGLYLGXRV�TXH�SDUWLFLSDQ�HQ�OD�PXWDFLyQ�\�GHO�WLSR�

GH� FUX]DPLHQWR�� HQ�'(� VH� GHILQHQ� GLIHUHQWHV� HVWUDWHJLDV�

GH� PXWDFLyQ�� 8QD� GH� ODV� PiV� XWLOL]DGDV� VH� GHQRPLQD�


'(�UDQG���ELQ
�� LQGLFDQGR� TXH� XQR� GH� ORV� LQGLYLGXRV�

SDUWLFLSDQWHV� HQ� OD� PXWDFLyQ� VH� VHOHFFLRQDUi� GH� PDQHUD�

DOHDWRULD� \� HO� WLSR� GH� FUX]DPLHQWR� HV� ELQRPLDO� �SDUD�

PD\RU�GHWDOOH� HQ� ODV� HVWUDWHJLDV�GH�PXWDFLyQ� \� ORV� WLSRV�

GH� FUX]DPLHQWR� SXHGH� FRQVXOWDU� >�@�� )LQDOPHQWH�� HQ� OD�

HWDSD�GH�VHOHFFLyQ�VH�GHWHUPLQD�HO�PHMRU�FDQGLGDWR�HQWUH�

HO�LQGLYLGXR�FRUULHQWH�;L�J \�HO�YHFWRU�WULDO 8L�J��$TXHO�TXH�

WHQJD�PHMRU�YDORU�UHVSHFWR�GH�OD�IXQFLyQ�D�RSWLPL]DU�VHUi�

HO� TXH� VREUHYLYLUi� D� OD� JHQHUDFLyQ� VLJXLHQWH�� (V� GHFLU��

VLHQGR�I�OD�IXQFLyQ�D�RSWLPL]DU��8L�J UHHPSOD]D�D�;L�J VL�\�

VROR� VL� I�8L�J��I�;L�J�� �SDUD� SUREOHPDV� GH�PLQLPL]DFLyQ���

FDVR�FRQWUDULR��QR�RFXUUH�UHHPSOD]R�R�VHOHFFLyQ�

���� (WDSDV�GH�(66,0�'(�U�

(O� SURFHVR�0DVWHU HV� HO� HQFDUJDGR� GH� LQLFLDOL]DU� OD�

SREODFLyQ� \� DSOLFDU� ORV� RSHUDGRUHV� HYROXWLYRV� GH�

PXWDFLyQ� \� FUX]DPLHQWR� GH� '(� SDUD� JHQHUDU� QXHYRV�

LQGLYLGXRV� �HWDSD� (20��� 3DUD� GHWHUPLQDU� VL� ORV� QXHYRV�

LQGLYLGXRV� JHQHUDGRV� SHUPDQHFHUiQ� HQ� OD� JHQHUDFLyQ�

VLJXLHQWH�� HO� 0DVWHU GLVWULEX\H� ORV� LQGLYLGXRV� HQWUH�

FLHUWRV�SURFHVRV�ZRUNHUV��TXLHQHV�HYDO~DQ�HO�GHVHPSHxR�

GH�FDGD�XQR��(Q�OD�(WDSD�GH�2SWLPL]DFLyQ�OOHYDGD�D�FDER�

SRU�ORV�SURFHVRV�ZRUNHUV �(2:��VH�UHDOL]D�OD�HYDOXDFLyQ�

GH� OD� DSWLWXG� GH� ORV� LQGLYLGXRV� PHGLDQWH� GRV� VXEHWDSDV

LQWHUQDV� GHQRPLQDGDV� 6LPXODFLyQ� GH� ,QFHQGLRV� �6,�� \�

(YDOXDFLyQ�GH�DSWLWXG�FRQ�(YROXFLyQ�'LIHUHQFLDO��'(DSW���
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6, GHEH� VHU� DOLPHQWDGR� FRQ� OD� OtQHD� GH� IXHJR� UHDO� GHO�

LQFHQGLR�HQ�HO� LQVWDQWH�GH�WLHPSR� WL�� �/)5L����� MXQWR�FRQ�

XQ� HVFHQDULR� GH� TXHPD�� R� FRPELQDFLyQ� GH� ODV� YDULDEOHV�

TXH�GHVFULEHQ�HO�FRQWH[WR�GHO�LQFHQGLR��HVFHQDULR��HVF��

&XDQGR�6, FRQFOX\H�FRQ� OD�VLPXODFLyQ�GHO� LQGLYLGXR��

HO� PDSD� GH� TXHPD� UHVXOWDQWH� GH� OD� VLPXODFLyQ� HV�

LQWURGXFLGR� HQ� OD� HWDSD� '(DSW SDUD� FRPSDUDU� HO� PDSD�

REWHQLGR�GH�OD�VLPXODFLyQ�FRQWUD�HO�PDSD�UHDO�GHO�LQVWDQWH�

GH�WLHPSR�WL �/)5L���$TXt�VH�FRPSXWD�OD�GLIHUHQFLD�HQWUH�

HO�PDSD�REWHQLGR�SRU� OD�VLPXODFLyQ�\�HO�PDSD�UHDO��\� VH�

FDOFXOD� HO� YDORU� GH� DSWLWXG� SDUD� FDGD� LQGLYLGXR�� /D�

FRPSDUDFLyQ� HQWUH� GRV� PDSDV� VH� UHDOL]D� PHGLDQWH� XQD�

IXQFLyQ�GHQRPLQDGD�IXQFLyQ�GH�ILWQHVV� OD�FXDO�VH�EDVD�HQ�

HO� tQGLFH� -DFFDUG� >�@� \� GHWHUPLQD� OD� FRLQFLGHQFLD� GH�

FHOGDV�HQWUH�DPERV�PDSDV��FRPSXWDGD�FRPR�OR�LQGLFD�OD�

H[SUHVLyQ� ����� HQ� GRQGH� $� UHSUHVHQWD� HO� FRQMXQWR GH�

FHOGDV� HQ� HO� PDSD� UHDO� VLQ� HO� VXEFRQMXQWR� GH� FHOGDV�

TXHPDGDV�DQWHV�GH� LQLFLDU�HO�SURFHVR�GH�SUHGLFFLyQ��\�%�

UHSUHVHQWD�HO�FRQMXQWR�GH�FHOGDV�HQ�HO�PDSD�SUHGLFKR�VLQ�

HO� VXEFRQMXQWR� GH� FHOGDV� TXHPDGDV� DQWHV� GH� LQLFLDU� OD�

SUHGLFFLyQ�� 3RU� OR� WDQWR�� HO� YDORU� GH� ILWQHVV HVWDUi�

FRPSUHQGLGR�HQ�HO�UDQJR�>���@��GRQGH�XQ�YDORU�LJXDO�D���

UHSUHVHQWD� XQD� SUHGLFFLyQ� SHUIHFWD�� \� XQ� YDORU� LJXDO� D�

FHUR�LQGLFD�HO�Pi[LPR�HUURU�

ݏݏ݁݊ݐ݂݅ ൌ
ܤתܣ

ܤ׫ܣ

/D�IXQFLyQ�GH�ILWQHVV HQ�(66,0�'(�U� VH�XWLOL]D�FRQ�GRV�

SURSyVLWRV�SULQFLSDOHV��&RPR�KHPRV�PHQFLRQDGR��SRU�XQ�

ODGR� VH� XWLOL]D� D� QLYHO�(2: SDUD� HYDOXDU� OD� DSWLWXG� GH�

FDGD� LQGLYLGXR�� FRPSDUDQGR� HO� PDSD� REWHQLGR� SRU� OD�

VLPXODFLyQ�GH� FDGD� XQR�GH� HOORV� UHVSHFWR�GH� OD� OtQHD�GH�

IXHJR� UHDO� GHO� LQVWDQWH� FRQVLGHUDGR� WL �/)5L��� 3RU� RWUR�

ODGR�� VH�XWLOL]D�D� QLYHO�GH�(&0 \�(&021��FRPR� IXQFLyQ�

SDUD� HYDOXDU� OD� FDOLGDG� GH� XQD� SUHGLFFLyQ�� XQD� YH]� TXH�

(66,0�'(�U� REWLHQH� OD�SUHGLFFLyQ�GH� OD� OtQHD�GH� IXHJR�

HQ� EDVH� D� OD� DJUHJDFLyQ� GH� WRGRV� ORV� PDSDV� GH� TXHPD�

JHQHUDGRV� HQ� OD� LVOD� \� XQD� YH]� TXH� VH� FRQRFH� HO� HVWDGR�

UHDO�GHO�LQFHQGLR��VH�SXHGHQ�FRPSDUDU�DPERV�PDSDV�SDUD�

DQDOL]DU�OD�FDOLGDG�GH�OD�SUHGLFFLyQ�XWLOL]DQGR�OD� IXQFLyQ�

GH�ILWQHVV GH�OD�H[SUHVLyQ�����

$� PHGLGD� TXH� ORV� ZRUNHUV YDQ� REWHQLHQGR� ORV�

UHVXOWDGRV�GH�OD�HWDSD�(2:��HQYtDQ�ORV�PDSDV�GH�TXHPD�

REWHQLGRV� \� VX� UHVSHFWLYR� YDORU� GH� DSWLWXG� DO� 0DVWHU��

TXLHQ�GHWHUPLQD� VL� ORV� LQGLYLGXRV�TXH�KDQ� HYROXFLRQDGR�

VREUHYLYLUiQ D�OD�VLJXLHQWH�JHQHUDFLyQ��3DUD�HOOR��YHULILFD�

VL� OD� DSWLWXG� FDOFXODGD� SRU� ORV� ZRUNHUV HV� PD\RU� D� OD�

DSWLWXG� GHO� LQGLYLGXR� RULJLQDO�� HQ� FX\R� FDVR�� HO� QXHYR�

LQGLYLGXR�JHQHUDGR�UHHPSOD]D�DO�LQGLYLGXR�RULJLQDO��(VWH�

SURFHVR�VH�UHDOL]D�SDUD�FDGD�LQGLYLGXR�GH�OD�SREODFLyQ��HQ�

WRGDV�ODV�LVODV��(O�0DVWHU WDPELpQ�VH�HQFDUJD�GH�HIHFWXDU�

OD� PLJUDFLyQ� JUXSDO� GH� LQGLYLGXRV� KDFLD� RWUD� LVOD��

VHOHFFLRQDQGR XQ�FRQMXQWR�GH�LQGLYLGXRV�GH�OD�SREODFLyQ�

DFWXDO� SDUD� VHU� HQYLDGRV� D� RWUD� LVOD�� /D� FRPXQLFDFLyQ�

HQWUH� LVODV� VLJXH� XQ� RUGHQ� WRSROyJLFR� GH� DQLOOR�� /RV�

LQGLYLGXRV�TXH�DUULEDQ�D�XQD�LVOD�UHHPSOD]DQ�D�ORV�SHRUHV�

LQGLYLGXRV�GH�OD�SREODFLyQ�GHVWLQR��

(Q�(66,0�'(�U� HO�FLFOR�HYROXWLYR�HVWi�UHJLGR�SRU�XQ�

OtPLWH�Pi[LPR�GH�JHQHUDFLRQHV� TXH�HVWLSXOD� OD�FDQWLGDG�

GH� LWHUDFLRQHV� SRU� ODV� FXDOHV� KD� GH� HYROXFLRQDU� OD�

SREODFLyQ� SDUiPHWUR� GHILQLGR� SRU� HO� XVXDULR�� (VWH�

SDUiPHWUR� HV� XQ� DVSHFWR� LPSRUWDQWH� TXH� VHUi� UHWRPDGR�

FRQ� SURIXQGLGDG� HQ� OD� VHFFLyQ� ��� 8QD� YH]� TXH� OD�

SREODFLyQ� FRPSOHWD� ODV� GLIHUHQWHV� JHQHUDFLRQHV�

HYROXWLYDV�� HV� LQWURGXFLGD� HQ� OD� (WDSD� (VWDGtVWLFD� �((���

(Q�HVWD�HWDSD�VH�FRQVWUX\H�XQD�PDWUL]�GH�SUREDELOLGDGHV��

FX\DV�FHOGDV�LQGLFDQ�OD�SUREDELOLGDG�GH�LJQLFLyQ��HV�GHFLU��

OD� SUREDELOLGDG� GH� TXH� FDGD� FHOGD� VHD� DOFDQ]DGD� SRU� HO�

IXHJR� UHVSHFWR� GH� WRGRV� ORV� SRVLEOHV� HVFHQDULRV� GH� OD�

SREODFLyQ�� 'LFKD� SUREDELOLGDG� VH� FDOFXOD XWLOL]DQGR� OD�

H[SUHVLyQ������GRQGH�Q HV�HO�Q~PHUR�WRWDO�GH�HVFHQDULRV�\�

QF HV� HO� Q~PHUR� GH� HVFHQDULRV� HQ� HO� FXDO� OD� FHOGD� F IXH�

DOFDQ]DGD�SRU�HO�IXHJR�

ܲ݅݃݊ ሺܿሻ ൌ
݊ܿ

ܿ
���

&DGD� HVFHQDULR� HV� LQWURGXFLGR� DO� VLPXODGRU� GH�

LQFHQGLRV� \� VH� REWLHQH� XQ� PDSD� GH� TXHPD�� 7RGRV� HOORV�

VRQ� FRPELQDGRV� HQ� XQD� PDWUL]� TXH� LQFOX\H� OD�

SUREDELOLGDG�GH� LJQLFLyQ�SDUD�FDGD�FHOGD�\��SRU� OR� WDQWR��

FRQVLGHUD� OD�FRQWULEXFLyQ�GH�FDGD�HVFHQDULR�UHVSHFWR�GHO�

Q~PHUR� WRWDO� GH� HVFHQDULRV�� $� SDUWLU� GHO� DQiOLVLV� GH� OD�

PDWUL]�GH�SUREDELOLGDGHV�HV�SRVLEOH�LGHQWLILFDU�FXiO�HV�OD�

WHQGHQFLD� GH� OD� OtQHD� GH� IXHJR� HQ� XQD� (WDSD� GH�

&DOLEUDFLyQ��(&0���(VWR�VH�SXHGH�ORJUDU�VHOHFFLRQDQGR�HO�

FRQMXQWR�GH�FHOGDV�FRQ�XQD�SUREDELOLGDG�PHQRU�R�LJXDO�D�

FLHUWR�YDORU��3DUD�HOOR��VH�GHILQH�XQ�PDSD�GH�SUREDELOLGDG�

3. FRPR�FRQMXQWR�GH�FHOGDV�FX\R�YDORU�3LJQ HV�PD\RU�R�

LJXDO� TXH�.�� (O� VLJXLHQWH� SDVR� FRQVLVWH� HQ� FRPSDUDU� HO�

PDSD� UHDO� FRQ� FDGD� PDSD� GH� SUREDELOLGDGHV� 3.�� (O�

REMHWLYR� HV� HQFRQWUDU� XQ� YDORU� SDUWLFXODU� GH� 3LJQ�� FX\R�

PDSD� GH� SUREDELOLGDG� DVRFLDGR� VHD� HO� TXH� PHMRU�

UHSUHVHQWH�HO�DYDQFH�UHDO�GHO�IXHJR��3DUD�HOOR�VH�UHDOL]D�OD�

���
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E~VTXHGD�GH�OR�TXH�VH�GHQRPLQD�YDORU�FODYH�GH�LJQLFLyQ�

.LJQ �%.LJQ��� (VWH� YDORU� VHUi� XWLOL]DGR� SDUD� UHDOL]DU� ODV�

SUHGLFFLRQHV� HQ� HO� VLJXLHQWH LQVWDQWH� GH� WLHPSR�� /D�

HYDOXDFLyQ�GH�OD�DSWLWXG�GH�FDGD�PDSD�GH�SUREDELOLGDG�VH�

OOHYD� D� FDER� HQ� OD� HWDSD� TXH� LPSOHPHQWD� OD� )XQFLyQ� GH�

)LWQHVV �))���HQ�(&0�

/D� (WDSD� GH� 3UHGLFFLyQ� �(3�� VH� OOHYD� D� FDER� HQ� HO�

0RQLWRU��HQ�OD�HWDSD�(&021��3DUD�HOOR��OD�VDOLGD�GH�(( VH�

HQYtD� D� (&021 MXQWR� FRQ� ORV� M YDORUHV� GH� .LJQBL��

FDOFXODGRV�HQ�HO�LQVWDQWH�GH�WLHPSR�DQWHULRU�SRU�ODV�M LVODV��

(Q� OD� (WDSD� (&021� HO� SURFHVR� 0RQLWRU VHOHFFLRQD� HO�

PHMRU�YDORU�GH�.LJQ HQWUH� ORV�REWHQLGRV�SRU�FDGD� LVOD��(O�

YDORU�KDOODGR�.LJQ HV�XWLOL]DGR�SRU�HO�PRQLWRU�SDUD�UHDOL]DU�

OD� SUHGLFFLyQ� �/)3��� &RPR� VH� SXHGH� REVHUYDU�� SDUD�

REWHQHU�OD�OtQHD�GH�IXHJR�GH�SUHGLFFLyQ�VH�KDFH�QHFHVDULR�

FRQWDU� FRQ� HO� YDORU� FODYH� GH� LJQLFLyQ� GHO� LQVWDQWH� GH�

WLHPSR� DQWHULRU�� 3RU� HVWH� PRWLYR�� HQ� (66,0�'(�U��� DVt�

FRPR� HQ� WRGRV� ORV� ''0�026�� QR� VH� SXHGHQ� UHDOL]DU�

SUHGLFFLRQHV�HQ�HO�SULPHU�LQVWDQWH�GH�WLHPSR��SXHVWR�TXH�

HQ�HO�SULPHU�SDVR�VH�UHTXLHUH�FDOFXODU�HO�SULPHU�YDORU�GH�

.LJQ D� VHU� XVDGR� HQ� HO� VHJXQGR� SDVR�� (O� IXQFLRQDPLHQWR�

GHWDOODGR� GH� ORV� QLYHOHV� GH� (66,0�'(�U� VH� UHVXPH� HQ�

GRV� (WDSDV� GH� 2SWLPL]DFLyQ� �(2: \�(20��� XQD� (WDSD�

(VWDGtVWLFD� �((��� GRV� HWDSDV� GH� FDOLEUDFLyQ� �(&0 \�

(&021��\�XQD�(WDSD�GH�3UHGLFFLyQ��(3��

���� 2SHUDGRU�GH�UHLQLFLR�SREODFLRQDO�

8QD�YH]�TXH� VH�REWXYR� OD�SUHGLFFLyQ�SDUD�HO�SDVR�GH�

VLPXODFLyQ� FRQVLGHUDGR�� VH� SURFHGH� KDFLD� HO� VLJXLHQWH�

SDVR� GH� SUHGLFFLyQ�� 'HSHQGLHQGR� GH� OD� FDQWLGDG� GH�

LWHUDFLRQHV�SRU�ODV�FXDOHV�KD\D�HYROXFLRQDGR�OD�SREODFLyQ�

\� GH� DFXHUGR� D� ODV� FDUDFWHUtVWLFDV� GH� H[SORUDFLyQ� GH�

(YROXFLyQ� 'LIHUHQFLDO�� VH� SXHGH� SURGXFLU� SpUGLGD� GH�

GLVWULEXFLyQ�GH�OD�SREODFLyQ��3RU�OR�WDQWR��HQ�HO�VLJXLHQWH�

SDVR� GH� SUHGLFFLyQ� SXHGH� TXH� QR� VH� JHQHUDQ� PHMRUHV�

VROXFLRQHV�� (VWH� FRPSRUWDPLHQWR� IXH� HYLGHQFLDGR� HQ�

(66,0�'(�\�SRU�OR�WDQWR�VH�SURSXVR�OD�LQFRUSRUDFLyQ�GH�

XQ� QXHYR� RSHUDGRU� GHQRPLQDGR� UHLQLFLR� SREODFLRQDO��

(VWH� RSHUDGRU� JHQHUD� XQ� QXHYR� HVSDFLR� GH� VROXFLRQHV�

LQGHSHQGLHQWHV�GH�ODV�DQWHULRUHV�DO�LQLFLR�GH�FDGD�SDVR�GH�

VLPXODFLyQ�� (Q� OD� )LJXUD� �� VH� UHSUHVHQWD� HVWH� RSHUDGRU�

FRQ�OD�HWDSD�25�� �3RU�OR�WDQWR��HO�SURFHVR�GH�SUHGLFFLyQ�

FRPLHQ]D�FRQ�XQD�SREODFLyQ�FRQ�DOWD�GLVWULEXFLyQ�HQ� ORV�

YDORUHV�GH�DSWLWXG��DO�LQLFLR�GH�FDGD�LQVWDQWH�GH�WLHPSR�HQ�

ORV�FXDOHV�VH�GLYLGH�OD�GXUDFLyQ�GHO�LQFHQGLR�WRWDO��&RQ�HO�

RSHUDGRU� GH� UHLQLFLR� GH� SREODFLRQHV� VH� SHUPLWH�

SHUIHFFLRQDU� ORV� LQGLYLGXRV� GH� DFXHUGR� DO� SDVR� GH�

SUHGLFFLyQ FRQVLGHUDGR�� HV� GHFLU�� D� ODV� FDUDFWHUtVWLFDV�

SDUWLFXODUHV� GHO� LQFHQGLR� HQ� HO� LQVWDQWH� GH� WLHPSR�

FRQVLGHUDGR�� \� VH� KD� ORJUDGR� PHMRUDU� OD� FDOLGDG� GH� ODV�

SUHGLFFLRQHV� SDUD� OD� PD\RUtD� GH� ORV� FDVRV� GH� SUXHED�

XWLOL]DGRV�HQ�OD�H[SHULPHQWDFLyQ�>��@�

�� 6LQWRQL]DFLyQ DSOLFDGD�D (66,0�'(�U�

3DUD� PHMRUDU� DTXHOORV� DVSHFWRV� OLPLWDQWHV� GH� PHMRU�

UHQGLPLHQWR� \D� KHPRV�PHQFLRQDGR� OD LQFRUSRUDFLyQ� GHO�

RSHUDGRU�GH�UHLQLFLR�GH�SREODFLyQ �(66,0�'(�U����HO�FXDO�

IXH GHVFULSWR HQ� OD� VHFFLyQ� ����� 3RU� RWUR� ODGR�� KHPRV�

LQFRUSRUDGR� HO� SURFHVR� GH� VLQWRQL]DFLyQ� GLQiPLFD� GH� OD�

FDQWLGDG� Pi[LPD� GH� JHQHUDFLRQHV� GH� FDGD� SDVR� GH�

SUHGLFFLyQ� GH� DFXHUGR� D� OR� LQWURGXFLGR� HQ� OD� VHFFLyQ� ��

�(66,0�'(�OU���� SRU� OR� TXH� GLFKR� DMXVWH� VH� UHDOL]D�

PHGLDQWH� ODV� HWDSDV� GH LQVWUXPHQWDFLyQ� PRQLWRUL]DFLyQ��

DQiOLVLV� \� VLQWRQL]DFLyQ�� (O SUREOHPD� GH� UHQGLPLHQWR� D�

VLQWRQL]DU� HVWi� DVRFLDGR� D OD� (WDSD� GH� 2SWLPL]DFLyQ

OOHYDGD� D� FDER� SRU� HO�0DVWHU GH� FDGD� LVOD� �(20� \� VH�

GHVFULEH�D�FRQWLQXDFLyQ�

���� 0pWULFDV�GHO�PRGHOR�GH�UHQGLPLHQWR

(Q�(66,0�'(�U� OD�FRQGLFLyQ�GH�ILQ�GHO�FLFOR�HYROXWLYR�

HVWi� GHWHUPLQDGD� SRU� XQ� SDUiPHWUR� GHO� PpWRGR�� HO� FXDO�

UHJXOD� OD�FDQWLGDG�Pi[LPD�GH� LWHUDFLRQHV�HYROXWLYDV�TXH�

GHEH� UHDOL]DU� HO� 0DVWHU HQ� OD (20�� (VWH� SDUiPHWUR�

�WDPELpQ� GHQRPLQDGR� OtPLWH� GH� LWHUDFLRQHV� R� FRWD�

Pi[LPD� GH� LWHUDFLRQHV�� WLHQH� XQD� GREOH� LQIOXHQFLD� HQ� HO�

SURFHVR�GH�RSWLPL]DFLyQ��SXHVWR�TXH�OLPLWD�OD�FDQWLGDG�GH�

JHQHUDFLRQHV�HYROXWLYDV�SRU�ODV�FXDOHV�HYROXFLRQDUi�FDGD�

SREODFLyQ� \�� HQ� FRQVHFXHQFLD�� GHWHUPLQD� HO� WLHPSR� GH�

HMHFXFLyQ�GHO�SURFHVR�HYROXWLYR��

(Q� (66,0�'(�U��� OD� FRQILJXUDFLyQ� GH� HVWH� SDUiPHWUR�

WLHQH�HO�PLVPR�YDORU�SDUD�WRGRV�ORV�SDVRV�GH VLPXODFLyQ��

\� HV� HVWDEOHFLGR� D� SULRUL GH� OD� HMHFXFLyQ�� 6LQ� HPEDUJR��

HVWD� FRQILJXUDFLyQ� SUHVHQWD� YDULDV� GHVYHQWDMDV�� (Q�

JHQHUDO�� QR� HV� IDFWLEOH� FRQRFHU� DQWLFLSDGDPHQWH� FXiQWDV�

JHQHUDFLRQHV� GHEHQ� VHU� FRQVLGHUDGDV� DGHFXDGDV� FRPR�

FRWD� Pi[LPD� GH� LWHUDFLRQHV�� 6L� VH� XWLOL]D� XQ� YDORU� EDMR�

FRPR� FRWD�� SXHGH� VXFHGHU� TXH� QR� VH� ORJUH� HYROXFLRQDU�

VXILFLHQWHPHQWH� OD� SREODFLyQ�� TXHGDQGR� ]RQDV�

SRWHQFLDOPHQWH�VLJQLILFDWLYDV�GHO�HVSDFLR�GH�E~VTXHGD�VLQ�

H[SORUDU� \�� HQ� FRQVHFXHQFLD�� SHUMXGLFDQGR� OD� FDOLGDG� GH�
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ODV�SUHGLFFLRQHV��'H�PDQHUD�RSXHVWD��VL�VH�XWLOL]D�XQ�YDORU�

PX\�DOWR�OD�SREODFLyQ�HYROXFLRQD�GHPDVLDGDV�LWHUDFLRQHV��

SURYRFDQGR�SpUGLGD�GH� OD� GLYHUVLGDG�GH� OD� SREODFLyQ�� OD�

FRQVHFXHQWH�SpUGLGD�GH�OD�FDSDFLGDG�GHO�RSWLPL]DGRU�SDUD�

SURGXFLU� PHMRUHV� LQGLYLGXRV�� \� XQ� LQFUHPHQWR�

VLJQLILFDWLYR�GHO�WLHPSR�GH�FyPSXWR�WRWDO��(Q�HO�FRQWH[WR�

GH� OD� SUHGLFFLyQ� GH� LQFHQGLRV�� HVWH� ~OWLPR� SUREOHPD� HV�

FUXFLDO�� SXHVWR� TXH� VH� SUHWHQGH� REWHQHU� SUHGLFFLRQHV� D�

FRUWR�SOD]R�

3RU� WRGRV� HVWRV�PRWLYRV�� ODV�PpWULFDV�GH�PRQLWRUL]DFLyQ�

SDUD�HO�PRGHOR�GH�UHQGLPLHQWR�GHILQLGDV�HVWiQ�DVRFLDGDV�

D� HVWD� FRQGLFLyQ� GH� ILQ� GH� FLFOR� HYROXWLYR� TXH� IXHUD�

GHILQLGD�SDUD�(66,0�'(�U���6H�SURSXVR�TXH� HO� YDORU�GH�

FRWD� Pi[LPD� GH� LWHUDFLRQHV� SXHGD� VHU� FRPSXWDGR�

GLQiPLFDPHQWH� SDUD� FDGD� SDVR� GH� SUHGLFFLyQ�� (VWD�

KLSyWHVLV� VH� IXQGDPHQWD� SULQFLSDOPHQWH� GHELGR� D� TXH� HO�

SURFHVR�GH�RSWLPL]DFLyQ�HVWi�FRQGLFLRQDGR�SRU�P~OWLSOHV�

IDFWRUHV�� GHSHQGH� GH� OD� YHORFLGDG� GH� FRQYHUJHQFLD� GHO�

PpWRGR� �FRQGLFLRQDGD� SRU� OD� SUREDELOLGDG� GH�

FUX]DPLHQWR�\�HO�IDFWRU�GH�PXWDFLyQ���GH�OD�GLYHUVLGDG�GH�

OD�SREODFLyQ�HQ�ORV�GLIHUHQWHV�SDVRV�GH�VLPXODFLyQ��GH�OD�

IUHFXHQFLD� GH� PLJUDFLyQ� �GHELGR� D� VX� LQIOXHQFLD� HQ� OD�

GLYHUVLGDG�GH�OD�SREODFLyQ���GHO� WLSR�GH�UHHPSOD]R��HQWUH�

RWURV�� (Q� FRQVHFXHQFLD�� HV XQD� YHQWDMD� FRQWDU� FRQ� XQ�

PHFDQLVPR� GH� VLQWRQL]DFLyQ� GLQiPLFD� SDUD� OD� FRQGLFLyQ�

GHO�ILQ�GH�FLFOR�GHO�SURFHVR�HYROXWLYR��GH�PDQHUD�WDO�TXH�

HQ� WLHPSR� GH� HMHFXFLyQ� VH� GHWHUPLQH� OD� FDQWLGDG� GH�

LWHUDFLRQHV� TXH� VH� GHEHQ� UHDOL]DU� HQ� FDGD� SDVR� GH�

SUHGLFFLyQ

/DV� PpWULFDV� SUHWHQGHQ� GHWHUPLQDU� DOJ~Q� FULWHULR� SRU� HO�

FXDO� VH� SXHGD� GHWHFWDU� HQ� OD� (WDSD� GH� 2SWLPL]DFLyQ�

FXiQGR� OD� SREODFLyQ� KD� HYROXFLRQDGR� SRU� VXILFLHQWHV�

JHQHUDFLRQHV�� VLQ� OOHJDU� D� XQ� HVWDGR� GH� HVWDQFDPLHQWR� R�

GH� FRQYHUJHQFLD� SUHPDWXUD�� (O� HVWDQFDPLHQWR� HV� OD�

VLWXDFLyQ�HQ�OD�FXDO�HO�RSWLPL]DGRU�QR�HV�FDSD]�GH�JHQHUDU�

QXQFD�PiV�XQD�QXHYD�VROXFLyQ�PHMRU�TXH�OD�DQWHULRU��D~Q

FXDQGR OD� SREODFLyQ� QR� KXELHVH FRQYHUJLGR�� (VWR�

VLJQLILFD� TXH�� D~Q FXDQGR� OD� SREODFLyQ� SUHVHQWH� FLHUWD�

GLYHUVLGDG�� HO� RSWLPL]DGRU� HV� LQFDSD]� GH� HQFRQWUDU�

PHMRUHV� VROXFLRQHV�� 3RU� VX� SDUWH�� OD� FRQYHUJHQFLD�

SUHPDWXUD�HV�OD�VLWXDFLyQ�HQ�OD�FXDO�OD�SREODFLyQ�FRQYHUJH�

D�XQ�ySWLPR�ORFDO��GHELGR�D�OD�SpUGLGD�GH�GLYHUVLGDG�>�@��

(O� SUREOHPD�GHO� HVWDQFDPLHQWR�GH� OD� SREODFLyQ�GHSHQGH�

GH�ORV�PRYLPLHQWRV�HIHFWLYRV�GHO�RSWLPL]DGRU�(YROXFLyQ�

'LIHUHQFLDO�� &XDQGR� VH� JHQHUD� XQ� QXHYR� LQGLYLGXR� VH�

SURGXFH� XQ� PRYLPLHQWR� HQ� HO� HVSDFLR� GH� E~VTXHGD� TXH�

UHSUHVHQWDQ� ORV� LQGLYLGXRV� GH� OD� SREODFLyQ�� (VWH�

PRYLPLHQWR� VH� FRQVLGHUD� HIHFWLYR� VL� HO� QXHYR� LQGLYLGXR�

JHQHUDGR� SRVHH� PHMRU� YDORU� GH� DSWLWXG� UHVSHFWR� GH� VX�

DQWHFHVRU�� 'H� WRGRV� ORV� SRVLEOHV� PRYLPLHQWRV� TXH� VH�

UHDOL]DQ�HQ�OD�SREODFLyQ��DOJXQRV�VRQ�HIHFWLYRV��PLHQWUDV�

TXH�RWURV�QR�OR�VRQ��\�SRU�OR�WDQWR�HVWRV�~OWLPRV�LPSOLFDQ�

XQ�HVIXHU]R�FRPSXWDFLRQDO�HQ�YDQR�

&RPR� HV� SRVLEOH� QRWDU�� HVWRV� SUREOHPDV� VRQ�

GHWHUPLQDQWHV� SDUD� ORJUDU� HIHFWLYLGDG� GHO� RSWLPL]DGRU��

3RU� OR� WDQWR�� OD� GHWHFFLyQ� DQWLFLSDGD� GH� XQD� WHQGHQFLD�

KDFLD�HVWRV�SUREOHPDV�SXHGH� VHU�XQD�EXHQD�PHGLGD�SDUD�

GHWHUPLQDU� HO� PRPHQWR� HQ� TXH� OD� SREODFLyQ� \D� KD�

HYROXFLRQDGR� SRU� VXILFLHQWHV� JHQHUDFLRQHV� FRPR SDUD�

SDVDU�D�OD�VLJXLHQWH�HWDSD�

���� 'LYHUVLGDG�GH�OD�SREODFLyQ�\�PRYLPLHQWRV�
HIHFWLYRV�

3DUD� DERUGDU� ORV� SUREOHPDV� GHO� HVWDQFDPLHQWR� GH� OD�

SREODFLyQ� \� GH� OD� FRQYHUJHQFLD� SUHPDWXUD� VH� SURSXVR�

FXDQWLILFDU GRV�PpWULFDV�GLIHUHQWHV�SDUD�OD�SREODFLyQ��/DV�

PpWULFDV�VRQ�

x 0RYLPLHQWRV� HIHFWLYRV� �PpWULFD� 0(��� FXDQWLILFD� HO�

SRUFHQWDMH� GH� LQGLYLGXRV� TXH� OXHJR� GH� XQ� FLFOR�

HYROXWLYR�KDQ�VLGR�PHMRUDGRV��HV�GHFLU��FX\R�YDORU�GH�

DSWLWXG�HV�PHMRU�TXH�HO�GH�VX�SUHGHFHVRU�

x 'LYHUVLGDG� SREODFLRQDO� �PpWULFD� '3��� FXDQWLILFD� OD�

GLVSHUVLyQ� GH� OD� SREODFLyQ�� HV� GHFLU�� OD� YDULDELOLGDG�

GH�OD�GLVWULEXFLyQ�GH�OD�SREODFLyQ�

/RV�PRYLPLHQWRV�HIHFWLYRV��R�PpWULFD�0(� SXHGHQ�VHU�

FRPSXWDGRV� GH�PDQHUD� VHQFLOOD�� FRQWDELOL]DQGR� DTXHOORV�

LQGLYLGXRV�TXH�PHMRUDQ�D�VXV�DQWHFHVRUHV��5HVSHFWR�GH�OD�
PpWULFD� '3�� H[LVWHQ� GLIHUHQWHV� HQIRTXHV� TXH� KDQ� VLGR�

XWLOL]DGRV�HQ�OD�OLWHUDWXUD�FRPR�PHGLGD�GH�OD�GLVWULEXFLyQ�

HQ�(VWUDWHJLDV�(YROXWLYDV��8QR�HOORV�HV�HO�HQIRTXH�EDVDGR�

HQ� OD� FXDQWLILFDFLyQ�JHQRWtSLFD�� HV�GHFLU�� OD�PHGLFLyQ�GH�

OD� GLVSHUVLyQ� UHVSHFWR�GH� ODV� YDULDEOHV�GH� ORV� LQGLYLGXRV�

�GLPHQVLyQ��R�JHQRWLSR��TXH� FRGLILFDQ�D�FDGD� LQGLYLGXR��

'HQWUR�GH�HVWD�FDWHJRUtD�HQFRQWUDPRV� ODV�PHGLFLRQHV�GH�

GLVWDQFLD� HQ� HO� HVSDFLR�� (Q� >��@ VH� DQDOL]D� FDGD�

GLPHQVLyQ GH� ORV� LQGLYLGXRV�� \� VH� FRPSXWD� HO� SURPHGLR�

GH� ORV� YDORUHV� GH� FDGD� GLPHQVLyQ�� /D� GLVSHUVLyQ� HVWi�

DVRFLDGD� D� OD� GLVWDQFLD� HXFOLGLDQD� GH� XQ� LQGLYLGXR�

UHVSHFWR� D� HVWH� YDORU� SURPHGLR�� (Q� >�@� VH XWLOL]D� OD�
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GLVWDQFLD� UHODWLYD� D� FDGD� GLPHQVLyQ� UHVSHFWR� GHO� PHMRU

LQGLYLGXR� GH� OD� SREODFLyQ��(Q� RWUR� HQIRTXH� VH� XWLOL]D� OD�

GHVYLDFLyQ�HVWiQGDU�FRPR�PpWULFD�HVWDGtVWLFD��FRPSXWDGD

D� QLYHO� GH� ODV� GLPHQVLRQHV� GHO� LQGLYLGXR�� H� LGHQWLILFDQ�

TXH� XQD� GLPHQVLyQ� HVWi� HVWDQFDGD� FXDQGR� HO� YDORU� GH�

GHVYLDFLyQ�HVWiQGDU�FRPSXWDGR�DOFDQ]D�XQ�FLHUWR�YDORU�GH�

XPEUDO�>��@�

/RV� WUDEDMRV� DQWHV� PHQFLRQDGRV� UHDOL]DQ� HO� FyPSXWR�

GH�OD�GLVWULEXFLyQ�SREODFLRQDO�FRQ�XQ�HQIRTXH�EDVDGR�HQ�

HO� JHQRWLSR�� HV� GHFLU�� HQ� ORV� YDORUHV� GH� ODV� YDULDEOHV�

UHSUHVHQWDQGR�ODV�GLPHQVLRQHV�GHO�SUREOHPD�FRQVLGHUDGR��

(66,0�'(�U�� HV� XQ� ''0�026�� \� FRPR� WDO� EDVD� VXV�

SUHGLFFLRQHV� HQ� OD� FRQWULEXFLyQ� GH�P~OWLSOHV� HVFHQDULRV��

VLQ� OD� H[LVWHQFLD� GH� UHTXLVLWR� DOJXQR� UHVSHFWR� GH� ODV�

FDUDFWHUtVWLFDV�SDUWLFXODUHV�GH�ODV�GLPHQVLRQHV�R�YDULDEOHV�

TXH�FRPSRQHQ�D� ORV� LQGLYLGXRV��3RU� OR� WDQWR��HO�HQIRTXH�

TXH� KHPRV� HOHJLGR� IXH� HO� FyPSXWR� GH� OD� GLVWULEXFLyQ�

SREODFLRQDO�FRQVLGHUDQGR�OD�DSWLWXG�GH�ORV�LQGLYLGXRV�GH�

OD� SREODFLyQ�� HV� GHFLU�� HQ� EDVH� DO� IHQRWLSR� GH� ORV�

LQGLYLGXRV� /D�PpWULFD� HVWDGtVWLFD�TXH�KHPRV� HOHJLGR� HV�

HO�5DQJR�,QWHUFXDUWLO� �,QWHU�4XDUWLOH 5DQJH��,45�� >�@�GH�

ORV� YDORUHV� GH� DSWLWXG� GH� WRGRV� ORV� LQGLYLGXRV� GH� OD�

SREODFLyQ��HO�FXDO�UHSUHVHQWD�XQD�PpWULFD�GH�GLVSHUVLyQ��\�

VH� GHILQH� FRPR OD� GLVWDQFLD� GHVGH� HO� WHUFHU� DO� SULPHU�

FXDUWLO��FRPR�LQGLFD�OD�H[SUHVLyQ�����

ܴܳܫ ൌ ܳ͵ െ ͳܳ ���

&RPR� HV� SRVLEOH� QRWDU�� HO� FyPSXWR� GHO� 5DQJR�

,QWHUFXDUWLO� HV� XQD�PHGLGD� TXH� FRQVLGHUD� OD� GLVWULEXFLyQ�

GHO�����GH�ORV�GDWRV��$�GLIHUHQFLD�GHO�FyPSXWR�GH�RWUDV�

PpWULFDV�� FRPR� HO� SURPHGLR� GH� YDORUHV� GH� DSWLWXG�� R� OD�

GHVYLDFLyQ�HVWiQGDU�GH�ORV�YDORUHV�GH�DSWLWXG��HO�FyPSXWR�

GH� ,45 HV� PHQRV� VHQVLEOH� D� ORV� YDORUHV� DWtSLFRV�

�GHQRPLQDGRV�RXWOD\HUV���3RU�OR�WDQWR��HV�FRQVLGHUDGR�XQ�

HVWLPDGRU� PiV� UREXVWR� TXH� ORV� DQWHV� PHQFLRQDGRV� \��

FRPR WDO�� XQD� EXHQD� PHGLGD� SDUD� FRQVLGHUDU� OD�

GLVWULEXFLyQ�GH�ORV�GDWRV�>�@�

���� 'HWHFFLyQ�GH�SpUGLGD�GH�OD�GLVWULEXFLyQ�
SREODFLRQDO�

/D� PpWULFD� ,45 SHUPLWH� FXDQWLILFDU� OD� GLVWULEXFLyQ�

IHQRWtSLFD� GH� OD� SREODFLyQ� HQ� EDVH� D� OD� PHGLFLyQ� GH� OD�

GLVSHUVLyQ�GH� ORV�YDORUHV�GH� DSWLWXG�GH� ORV� LQGLYLGXRV�� \�

SRU� OR� WDQWR� SXHGH� VHUYLU� FRPR� LQGLFDGRU� GH�

FRQYHUJHQFLD�� (Q� HVWH� SXQWR�� FDEH� UHFRUGDU� TXH� OD�

FRQYHUJHQFLD� SUHPDWXUD� HV� OD� VLWXDFLyQ� HQ� OD� FXDO� OD�

SREODFLyQ� FRQYHUJH� D� XQ� ySWLPR� ORFDO�� GHELGR� D� OD�

SpUGLGD�GH�GLYHUVLGDG��6LQ�HPEDUJR��OD�PpWULFD�,45 QR�HV�

VXILFLHQWH�SDUD�FXDQWLILFDU�HO�HVWDQFDPLHQWR�GHELGR�D�TXH�

HO�HVWDQFDPLHQWR�HV�OD�VLWXDFLyQ�HQ�OD�FXDO��DXQ H[LVWLHQGR�

GLYHUVLGDG�HQ� OD�SREODFLyQ��HO�RSWLPL]DGRU�HV� LQFDSD]�GH�

HQFRQWUDU�PHMRUHV�VROXFLRQHV��3RU� OR� WDQWR��SDUD�GHWHFWDU�

HVWH�SUREOHPD�VH�LQFOX\H�OD�PHGLFLyQ�GH�ORV�PRYLPLHQWRV�

HIHFWLYRV�GHO�RSWLPL]DGRU�D� WUDYpV�GH� OD�PpWULFD�0(��(Q�

FRQVHFXHQFLD�� VH�SXHGH�FRQVLGHUDU�TXH� OD�SREODFLyQ�HVWi�

HVWDQFDGD�\�R�FRQYHUJH�D�XQ�ySWLPR�ORFDO�VL�VH�FXPSOH�OD�

FRQGLFLyQ�GH�OD�H[SUHVLyQ�����

ܴܳܫ င ܴܳܫ̴݈ܽݎܾ݉ݑ ר ܯ င ܯ̴݈ܽݎܾ݉ݑ ���

(Q� FDVR� GH� TXH� OD� FRQGLFLyQ� GH� OD� H[SUHVLyQ� ���� VH�

FXPSOD�HQ�DOJXQD�LVOD��VH�FRQVLGHUD�TXH�OD�SREODFLyQ�GHEH�

ILQDOL]DU� HO� FLFOR� HYROXWLYR�� \� VH� SXHGH� SURFHGHU� FRQ� HO�

UHVWR� GH� ODV� HWDSDV� GH� (66,0�'(�U��� &RPR� HV� SRVLEOH�

QRWDU�� HO� YDORU� XPEUDOB,45 SHUWHQHFH� DO� UDQJR� >���@��

SXHVWR�TXH�VH�FRPSXWD�FRPR�GLIHUHQFLD�GH�HOHPHQWRV�GH�

OD�PXHVWUD�� HV� GHFLU�� YDORUHV� GH� DSWLWXG�� 3RU� VX� SDUWH�� HO�

XPEUDOB0 SHUWHQHFH� DO� UDQJR� >��� 13@�� VLHQGR� 13 HO�

WDPDxR� GH� OD� SREODFLyQ�� /RV� YDORUHV� GH� XPEUDO� D�

HVWDEOHFHU� VHUiQ� FRQVLGHUDGRV� FRPR� SRUFHQWDMH�� GH�

PDQHUD� WDO� TXH� HO� YDORU� XPEUDOB,45� HV� SRQGHUDGR� DO�

SRUFHQWDMH� UHVSHFWR� GHO� Pi[LPR� YDORU� GH� DSWLWXG� �YDORU�

LJXDO�D�����\�HO�YDORU�XPEUDOB0 UHSUHVHQWD�HO�SRUFHQWDMH�

GH� ORV� LQGLYLGXRV� GH� OD� SREODFLyQ� TXH� KDQ� VLGR�

HIHFWLYDPHQWH�PHMRUDGRV�HQ XQD�GHWHUPLQDGD�JHQHUDFLyQ��

7DPELpQ� HV� SRVLEOH� REVHUYDU� TXH� OD� FRQGLFLyQ� GH� OD�

H[SUHVLyQ� ���� FRQVLGHUD� GRV� YDORUHV� XPEUDOB,45 \�

XPEUDOB0� ORV�FXDOHV�GHEHQ�VHU�HVWDEOHFLGRV�HQ�EDVH�D�OD�

H[SHULPHQWDFLyQ�� PRWLYR� SULQFLSDO� GHO� SUHVHQWH� WUDEDMR��

'HVGH� OD� OLWHUDWXUD� >��@� VH� DILUPD�� \� KHPRV� FRUURERUDGR�

HPStULFDPHQWH�� TXH� LGHQWLILFDU� WRWDO� HVWDQFDPLHQWR� \�R�

FRQYHUJHQFLD� UHTXLHUH� XQ� WLHPSR� GH� FyPSXWR� HOHYDGR��

/DV� SULPHUDV� SUXHEDV� SLORWR� XWLOL]DURQ� GRV� YDORUHV� GH�

XPEUDO�TXH�IXHURQ�HVWDEOHFLGRV�HQ�EDVH�D�OD�REVHUYDFLyQ�

GXUDQWH� OD� HMHFXFLyQ�GH� OD� WHQGHQFLD� GH� DPEDV�PpWULFDV��

(Q�HVWH�WUDEDMR�HVWi�RULHQWDGR�D�DQDOL]DU�VL�GLFKRV�YDORUHV�

SXHGHQ� VHU� FDOLEUDGRV� HVWiWLFDPHQWH�� FRQ� GRV� ILQHV�

SULQFLSDOHV�� 3RU� XQ� ODGR�� VH� SUHWHQGH� GHWHUPLQDU� VL� ORV�

UHVXOWDGRV�REWHQLGRV�FRQ�ORV�YDORUHV�GH�UHIHUHQFLD�SXHGHQ�

VHU� PHMRUDGRV�� WDQWR� HQ� FDOLGDG� GH� SUHGLFFLyQ� FRPR� HQ�

WLHPSR� GH� HMHFXFLyQ WRWDO�� 3RU� RWUR� ODGR�� VH� UHTXLHUH�

3iJLQD���



HVWDEOHFHU�OD�UHODFLyQ�H[LVWHQWH�HQWUH�DTXHOODV�YDULDFLRQHV�

GH� ORV� YDORUHV� GH� XPEUDO� \� HO� WLHPSR� GH� FyPSXWR�

UHTXHULGR�SDUD�DOFDQ]DU�GLFKRV�YDORUHV�

)LQDOPHQWH�� OD� FDOLEUDFLyQ� HVWiWLFD� VREUH� ODV�PpWULFDV�

SHUPLWLUi� HYDOXDU� HO� LPSDFWR� GH� ODV� GLIHUHQWHV�

FRPELQDFLRQHV� GH� ORV� YDORUHV� SDUD� ODV� PpWULFDV� ,45� \�

0(� JUDFLDV� D� OD� H[SHULPHQWDFLyQ� FRQ� GLIHUHQWHV�

FRQILJXUDFLRQHV� TXH� SHUPLWDQ� HYLGHQFLDU� HO� GHVHPSHxR�

GHO� PpWRGR� HQ� OD� REWHQFLyQ� GH� SUHGLFFLRQHV�� \� DVt�

YLVOXPEUDU OD� XWLOLGDG� \� YHQWDMD� TXH� FRQVWLWXLUtD� OD�

DXWRPDWL]DFLyQ�GLQiPLFD�GHO�DMXVWH�GH�GLFKRV�SDUiPHWURV�

GHO�PpWRGR�

���� 0RQLWRUL]DFLyQ� DQiOLVLV�\�VLQWRQL]DFLyQ�

(O� JUiILFR� JHQHUDO� GHO� PpWRGR FRQ� OD� HVWUDWHJLD� GH�

VLQWRQL]DFLyQ� GLQiPLFD� SDUD� GHWHUPLQDU� HO� ILQ� GHO� FLFOR�

HYROXWLYR��\�FRQ�OD�DSOLFDFLyQ�GHO�RSHUDGRU�GH�UHLQLFLR�GH�

SREODFLRQHV VH� SUHVHQWD� HQ� OD� )LJXUD� ��� 8WLOL]DUHPRV� OD�

VLJOD�(66,0�'(�OU� SDUD�GLIHUHQFLDU�D�(66,0�'(�U� GH

OD� SURSXHVWD� TXH� LQFRUSRUD�� DGHPiV� GHO� RSHUDGRU� GH�

UHLQLFLR GH� SREODFLRQHV� �U��� HO� SURFHVR� GH� VLQWRQL]DFLyQ�

GLQiPLFD�DSOLFDGD�DO� OtPLWH� �O� GH� LWHUDFLRQHV�HYROXWLYDV�

/D�PRQLWRUL]DFLyQ�GH�ODV�PpWULFDV�HV�OOHYDGD�D�FDER�HQ�HO�

0DVWHU� HQ�XQD�QXHYD�VXE�HWDSD�GH�OD�(20��GHQRPLQDGD�

(WDSD� GH�0RQLWRUL]DFLyQ� �(0��� \� VH� FRQFUHWD� HQ� GRV�

IDVHV�

x 0pWULFD�0(��(O�SURFHVR�0DVWHU DFWXDOL]D�OD�PpWULFD�

0( FDGD� YH]� TXH� ORV� SURFHVRV� ZRUNHU HQYtHQ� OD�

HYDOXDFLyQ� GH� OD� DSWLWXG� GH� XQ� LQGLYLGXR�� (Q� OD� HWDSD�

(20��HO�0DVWHU DQDOL]D�VL�HO�QXHYR�LQGLYLGXR�JHQHUDGR�HV�

PHMRU�TXH� VX� DQFHVWUR��(O� UHVXOWDGR�GH�GLFKR� DQiOLVLV� HV�

LQWURGXFLGR� D� OD� HWDSD�(0 HQ� OD� FXDO� VH� LQFUHPHQWD� XQ�

FRQWDGRU�ORFDO�SDUD�OD�PpWULFD�0(��

x 0pWULFD�'3��FyPSXWR�GH�,45���8QD�YH]�TXH�ILQDOL]D�

XQD�JHQHUDFLyQ�HYROXWLYD��VH�HQYtDQ�ORV�YDORUHV�GH�DSWLWXG�

GH� WRGRV� ORV� LQGLYLGXRV� D� OD�(0 SDUD� TXH� VH� FDOFXOH� OD�

PpWULFD�,45� FRPSXWDQGR OD�H[SUHVLyQ�����

)LJXUD��� 'LDJUDPD�JHQHUDO�GH�(66,0�'(�OU���(0��(WDSD�GH�0RQLWRUL]DFLyQ��($��(WDSD�GH�$QiOLVLV��6,� 6LPXODGRU�
GH�,QFHQGLRV��'(DSW� (YROXFLyQ�'LIHUHQFLDO��HYDOXDFLyQ�GH�DSWLWXG���(20��(WDSD�GH�2SWLPL]DFLyQ��0DVWHU���(2:��
(WDSD�GH�2SWLPL]DFLyQ��:RUNHU���HVF��HVFHQDULR��/)5W��OtQHD�GH�IXHJR�5HDO�GHO�LQVWDQWH�W��((��(WDSD�(VWDGtVWLFD��
%.LJQ��%~VTXHGD�GHO�YDORU�FODYH�GH�LJQLFLyQ��))��)XQFLyQ�GH�)LWQHVV��.LJQBW��9DORU�FODYH�GH�LJQLFLyQ�GHO�LQVWDQWH�W��
(&021��(WDSD�GH�&DOLEUDFLyQ��0RQLWRU���(3��(WDSD�GH�3UHGLFFLyQ��25��2SHUDGRU�GH�5HLQLFLR�GH�SREODFLyQ��/)3��

/tQHD GH�IXHJR�SUHGLFKD���
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&RPR� HO� FyPSXWR� GH� DPEDV�PpWULFDV� �0(� \�'3�� VH�

UHDOL]D�HQ�FDGD� LVOD�� OD�(WDSD�GH�$QiOLVLV� UHTXLHUH�GH� OD�

DVLVWHQFLD�GH�ORV�0DVWHUV GH�FDGD�LVOD�\�GHO�0RQLWRU� /RV�

YDORUHV�UHJLVWUDGRV�VRQ�HQYLDGRV�GHVGH�(0�KDFLD�OD�(WDSD�

GH� $QiOLVLV� OOHYDGD� D� FDER� HQ� HO� 0DVWHU �($0��� $O�

ILQDOL]DU� FDGD� LWHUDFLyQ�� FDGD�0DVWHU HQYtD� ODV� PpWULFDV�

GH� VX� LVOD� FRPSXWDGDV� HQ� OD� ($0 KDFLD� HO� SURFHVR�

0RQLWRU�� TXLHQ� UHDOL]D� XQD� DJUHJDFLyQ� GH� WRGDV� ODV�

PpWULFDV� GH� ODV� LVODV� HQ� VX� (WDSD� GH� $QiOLVLV� �($021���

/RV� YDORUHV� UHFRSLODGRV� HQ� OD�($021 VRQ� HQYLDGRV� D� OD�

(WDSD� GH� 6LQWRQL]DFLyQ� �(6��� HQ� OD� FXDO� VH� GHWHUPLQD� VL�

H[LVWH� DOJXQD� LVOD� FRQ WHQGHQFLD� D� HVWDQFDPLHQWR� \�R�

FRQYHUJHQFLD�SUHPDWXUD��6L�VH�HYDO~D�FRPR�YHUGDGHUD�OD�

H[SUHVLyQ� ���� FRQ� ORV� YDORUHV� FRPSXWDGRV� GH� DOJXQD� GH�

ODV� LVODV�� HO� 0RQLWRU GHWHUPLQD� TXH� OD� SREODFLyQ KD�

HYROXFLRQDGR�OR VXILFLHQWH�FRPR�SDUD�IUHQDU�OD�HYROXFLyQ��

UHDOL]DU� OD� SUHGLFFLyQ� H� LQLFLDU� FRQ� HO� VLJXLHQWH� SDVR��

/XHJR�� VH� DSOLFDUi� HO� RSHUDGRU� GH� UHLQLFLR� SREODFLRQDO�

�25�� SDUD� FRPHQ]DU� HO� SURFHVR� HYROXWLYR� GHO� VLJXLHQWH�

SDVR� FRQ� XQD� QXHYD� SREODFLyQ� �QXHYR� HVSDFLR� GH�

E~VTXHGD��

�� ([SHULPHQWDFLyQ�\�5HVXOWDGRV�2EWHQLGRV

3DUD� UHDOL]DU� ORV� H[SHULPHQWRV� VH� KDQ� XWLOL]DGR� WUHV�

FDVRV� UHDOHV� GH� HVWXGLR� FRUUHVSRQGLHQWHV� D� LQFHQGLRV�

FRQWURODGRV�UHDOL]DGRV�HQ�GLIHUHQWHV�WHUUHQRV�XELFDGRV�HQ�

3RUWXJDO� �SUHFLVDPHQWH� HQ� 6HUUD� GH� /RXVm�� *HVWRVD���

WRGRV� SHUWHQHFLHQWHV� DO� SUR\HFWR� 635($' >��@�� &DGD�

FDVR� SRVHH� XQD� GHWHUPLQDGD� GXUDFLyQ� H[SUHVDGD� HQ�

PLQXWRV�� XQD� SHQGLHQWH� HQ� JUDGRV� \� XQD� VXSHUILFLH�

HVSHFtILFD� HQ� PHWURV� FXDGUDGRV� 'DGR� TXH� VH� WUDWD� GH�

TXHPDV� FRQWURODGDV�� OD� GXUDFLyQ GH� FDGD� LQFHQGLR� HV�GH�

FLHUWD�FDQWLGDG�GH�PLQXWRV� $�VX�YH]��D�HIHFWRV�GH�SRGHU�

DSOLFDU�ORV�PpWRGRV�GH�SUHGLFFLyQ� HO�SHUtRGR�GH�GXUDFLyQ�

WRWDO� GH� FDGD� LQFHQGLR� KD� VLGR� GLYLGLGR� HQ� ODSVRV� GH�

WLHPSR�GHQRPLQDGRV�SDVRV�GH�VLPXODFLyQ��/RV�WUHV�FDVRV�

GH�TXHPD�FRQVLGHUDGRV� VH�GHVFULEHQ�HQ� OD�7DEOD� ���3DUD�

FDGD�XQR�GH�HOORV�VH�FRPSXWDURQ�ORV�YDORUHV�GH� ILWQHVV \�

GH� WLHPSRV�� SDUD� XQ� SURPHGLR� GH� ��� VHPLOODV�� /RV�

H[SHULPHQWRV� IXHURQ� UHDOL]DGRV� HQ� XQ� FOXVWHU GH�

FRPSXWDGRUDV�� XWLOL]DQGR� XQ� WRWDO� GH� ��� XQLGDGHV� GH�

SURFHVDPLHQWR�,QWHO�4���������*+]��FRQ�PHPRULD�5$0�

GH��*%�''5������0]��

/D� H[SHULPHQWDFLyQ� FRQ� ORV� FDVRV� GH� TXHPD�

FRQWURODGD� HVWXYR� HQIRFDGD� HQ� OD� FRPSDUDFLyQ� GH� ORV�

UHVXOWDGRV�FRPSXWDGRV�FRQ�XQD�FRQILJXUDFLyQ�LQLFLDO�SDUD�

ODV� PpWULFDV� ,45� \� 0(� �GHQRPLQDGD� FRQILJXUDFLyQ� GH�

UHIHUHQFLD��� UHVSHFWR� GH� FXDWUR� FRQILJXUDFLRQHV�

DGLFLRQDOHV�� HQ� ODV� FXDOHV� VH� YDUtDQ� ODV� PpWULFDV� HQ� XQD�

PDJQLWXG� VXSHULRU� H� LQIHULRU� UHVSHFWR� GH� ORV� YDORUHV� GH�

UHIHUHQFLD�� ODV� FXDOHV� VH� HQXPHUDQ� HQ� OD� 7DEOD� ��� /D�

FRQILJXUDFLyQ�GH�UHIHUHQFLD�� �UHI���TXH�VH�HVWDEOHFLHUD�HQ�

ODV� SULPHUDV� SUXHEDV� IXH� XPEUDOB,45 ����� \�

XPEUDOB0 �����(VWR�VLJQLILFD�TXH��FXDQGR�OD�GLIHUHQFLD�

HQWUH�HO�WHUFHU�\�HO�SULPHU�FXDUWLO�HVWp�SRU�GHEDMR�GH�������

\� FXDQGR� VH� JHQHUHQ� PHQRV� GHO� ���� GH� PRYLPLHQWRV�

HIHFWLYRV� GHO� RSWLPL]DGRU�� OD� SREODFLyQ� WHQGUi� XQD�

WHQGHQFLD�DO�HVWDQFDPLHQWR�\�R�D� OD�FRQYHUJHQFLD��SRU� OR�

WDQWR��HO�FLFOR�HYROXWLYR�KD�GH�ILQDOL]DU��&RPR�HV�SRVLEOH�

QRWDU��ODV�QXHYDV�FRQILJXUDFLRQHV���� �����\����FRQWHPSODQ�

GRV� YDORUHV� SDUD�XPEUDOB,45� ����\� ���� \� GRV� YDORUHV�

SDUD� XPEUDOB0� ����� \� ������ SRU� OR� WDQWR�� OD�

H[SHULPHQWDFLyQ�FRQVLVWLy�HQ� OD�XWLOL]DFLyQ�GH� ODV�FXDWUR�

FRPELQDFLRQHV� GH� HVWRV� YDORUHV� HQ� FRQWUDVWH� FRQ� OD�

FRPELQDFLyQ� GH� UHIHUHQFLD�� &RPR� KLSyWHVLV� VH� SODQWHD�

TXH� ODV� GRV� FRQILJXUDFLRQHV� FRQ� YDORUHV� GH�

XPEUDOB,45 ���VRQ�ODV�TXH�UHTXHULUiQ�PHQRU�WLHPSR�GH�

HMHFXFLyQ�� GHELGR� D� TXH� HV� SUREDEOH� DOFDQ]DU� GLFKR�

XPEUDO� HQ� PHQRU� FDQWLGDG� GH� LWHUDFLRQHV�� \� HQ� FRQWUD�

SDUWH��ODV�TXH�XWLOLFHQ�XPEUDOB,45 ���UHTXHULUiQ�PD\RU�

WLHPSR�GH�HMHFXFLyQ��6LQ�HPEDUJR��VH�LQWHQWD�GHWHUPLQDU�

HO� LPSDFWR� UHVSHFWR� GH� OD� FDOLGDG� GH� ODV� SUHGLFFLRQHV��

VREUH� OD�HOHFFLyQ�GH�XQ�YDORU�GH�XPEUDO�PiV�DOWR�R�PiV�

EDMR�� /D� FRQILJXUDFLyQ� GHO� UHVWR� GH� ORV� SDUiPHWURV� KD�

VLGR�HVWDEOHFLGD�HQ�EDVH�D�DTXHOORV�YDORUHV�XWLOL]DGRV�HQ�

FRPSXWDFLRQHV�SUHYLDV�FRQ�HO�PpWRGR��\�VH�LQFOX\HQ�HQ�OD�

7DEOD���3DUD�VLPSOLILFDU�OD�QRPHQFODWXUD��HQ�ORV�JUiILFRV�

VH�XWLOL]D�OD�OH\HQGD�(66,0�'(�OUB[���VLHQGR�[�DOJXQD�GH�

ODV�FRQILJXUDFLRQHV GH�VLQWRQL]DFLyQ�HVWiWLFD�GH� OD�7DEOD�

��� (Q� ORV� JUiILFRV�� VH� LQFOX\HQ� ORV� UHVXOWDGRV� REWHQLGRV�

FRQ�(66,0�'(�U���XWLOL]DQGR�XQ�OtPLWH�GH�FRWD�ILMR�FRPR�

FRQGLFLyQ�GH�ILQ�GHO�FLFOR�HYROXWLYR�D����LWHUDFLRQHV�

���� 5HVXOWDGRV

/RV� UHVXOWDGRV� REWHQLGRV� VRQ� SUHVHQWDGRV� HQ� ODV�

)LJXUDV����� \�� UHSUHVHQWDQGR�OD�H[SHULPHQWDFLyQ�FRQ�ORV�

FDVRV�$��%�\�&�GH� OD�7DEOD���� UHVSHFWLYDPHQWH��(Q�FDGD�

XQD� VH� LQFOX\H� XQ� JUiILFR� FRQ� ORV� YDORUHV� GH� ILWQHVV

SURPHGLR�REWHQLGRV�SRU�FDGD�H[SHULPHQWR�\�HQ�FDGD�SDVR�

GH�SUHGLFFLyQ��

3iJLQD���



(Q�SULPHU�OXJDU��VH�SXHGH�REVHUYDU�TXH�ORV�JUiILFRV�GH�

ODV� )LJXUDV� �� D� OD� �� SXHGHQ� R� QR� VHJXLU� XQD WHQGHQFLD�

FUHFLHQWH�R�GHFUHFLHQWH��SXHVWR�TXH�GHSHQGLHQGR�GHO�SDVR�

GH� SUHGLFFLyQ� TXH� VH� HVWp DQDOL]DQGR� VH� ORJUD REWHQHU�

YDORUHV�PiV�DOWRV�R�PiV�EDMRV�GH�DSWLWXG�

7DEOD�����&DVRV�GH�TXHPD��GLPHQVLyQ��SHQGLHQWH�\�
WLHPSR�GH�LQLFLR��ILQ�H�LQFUHPHQWR�

&DVR�
$QFKR�
�P�

$OWR�
�P�

3HQG��
�JU�

7�LQL�
�PLQ�

7��ILQ�
�PLQ�

,QFU��PLQ�

$ �� ��� �� ��� ���� ���

% �� �� �� ��� ���� ���

& �� �� � ��� ���� ���

7DEOD�����&RQILJXUDFLRQHV�XWLOL]DGDV�HQ�HO�SURFHVR�GH�
VLQWRQL]DFLyQ�HVWiWLFD�SDUD�,45�\�0(�

&RQILJXUDFLyQ� ,45 0(

���UHI� ���� ���

� �� ���

� �� ���

� �� ���

� �� ���

7DEOD�����&RQILJXUDFLyQ�GH�ORV�SDUiPHWURV�GH�(66,0�
'(�U��\�(66,0�'(�OU�

3DUiPHWUR� 9DORU

7DPDxR�GH�FDGD�SREODFLyQ ����LQGLYLGXRV

3RUFHQWDMH�GH�LQGLYLGXRV�D�PLJUDU ���

)UHFXHQFLD�GH�PLJUDFLyQ HQ�FDGD�LWHUDFLyQ

/tPLWH�GH�LWHUDFLRQHV�HYROXWLYDV��VROR�
SDUD�(66,0�'(�U��

���LWHUDFLRQHV

(VWUDWHJLD�GH�PXWDFLyQ�\�FUX]DPLHQWR '(�UDQG���ELQ

3UREDELOLGDG�GH�FUX]DPLHQWR ����

)DFWRU�GH�PXWDFLyQ ���

&DQWLGDG�GH�LVODV �

&DQWLGDG�GH�ZRUNHUV SRU�LVOD �

(V�LPSRUWDQWH�UHPDUFDU TXH��HQ�HO�FDVR�GH�ORV�PpWRGRV�

GH� SUHGLFFLyQ�� QR� VLHPSUH� HV� SRVLEOH� HQFRQWUDU� PHMRUDV�

HQ WRGRV� ORV�SDVRV�GH� VLPXODFLyQ�\�SDUD� WRGRV� ORV�FDVRV�

GH� TXHPD�� 2EWHQHU� XQ� LQFUHPHQWR� HQ� OD FDOLGDG� GH� OD�

SUHGLFFLyQ�VLJQLILFD�KDEHU�HQFRQWUDGR�PD\RU�SUHFLVLyQ�HQ�

OD�GHOLPLWDFLyQ�GH�OD ]RQD�TXH�SXHGH�YHUVH�DIHFWDGD�SRU�HO�

DYDQFH� GHO� IXHJR�� /DV PHMRUDV� SDUFLDOHV� UHSUHVHQWDQ� XQ�

JUDQ� UHVXOWDGR� GHVGH� HO� SXQWR� GH� YLVWD� GH� OD� SUHGLFFLyQ��

SXHVWR� TXH EULQGDQ� OD� SRVLELOLGDG� GH� JHQHUDU� PHGLGDV�

SUHYHQWLYDV� D� FRUWR�SOD]R�� DQWHV� \�GXUDQWH� HO� DYDQFH GHO�

LQFHQGLR�� \� SRU� HQGH� SHUPLWHQ� GLULJLU� ODV� DFFLRQHV� D�

VHJXLU�FRQ�HO�REMHWLYR�GH�UHGXFLU�HO LPSDFWR�GHO�IXHJR�

7DEOD�����7LHPSRV�GH�HMHFXFLyQ�SURPHGLR��VHJXQGRV��

&RQI� $ % &

(66,0�'(�U� ���� ���� ����

(66,0�'(�OUB�� ���� ���� ���

(66,0�'(�OUB�� ���� ���� ����

(66,0�'(�OUB�� ���� ���� ����

(66,0�'(�OUB�� ���� ���� ���

(66,0�'(�OUB�� ���� ���� ���

(Q� OD� )LJXUD� � VH�PXHVWUDQ� ORV� UHVXOWDGRV� REWHQLGRV�

FRQ� HO� H[SHULPHQWR� $�� (O� LQFHQGLR� UHDO� VH� LQLFLD� HQ� HO�

PLQXWR���\� ILQDOL]D�HQ�HO�PLQXWR�����FRQ�XQ� LQFUHPHQWR�

GH���PLQXWRV� �YHU�7DEOD�����3RU� OR� WDQWR�� FXHQWD� FRQ�XQ�

SDVR�GH�VLPXODFLyQ��PLQXWR���DO�PLQXWR����\���SDVRV�GH�

SUHGLFFLyQ� �PLQXWRV� ����� ����� ������ ������ \� ��������

&RPR� HV� SRVLEOH� REVHUYDU� GHO� JUiILFR� GH� OD� )LJXUD� ���

(66,0�'(�U��FRPLHQ]D�FRQ�XQ�YDORU�GH�DSWLWXG�FHUFDQR�

D������HQ�HO�SDVR�GH�SUHGLFFLyQ����GHFDH�HQ�DSWLWXG�HQ�HO�

SDVR� GH� SUHGLFFLyQ� �� FRQ� XQ� YDORU� SURPHGLR� FHUFDQR� D�

����� SRVWHULRUPHQWH� VH� PDQWLHQH� HQ� ORV� SDVRV� GH�

SUHGLFFLyQ� ��� �� \� �� FRQ� YDORUHV� VXSHULRUHV� D� �����

DSUR[LPDGDPHQWH� (V�SRVLEOH�REVHUYDU�TXH�FXDOTXLHUD�GH�

ODV� FRQILJXUDFLRQHV�TXH�XWLOL]DQ� ODV�PpWULFDV� ,45�\�0(�

)LJXUD�����([SHULPHQWR�$�
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PHMRUD�VLJQLILFDWLYDPHQWH�ORV YDORUHV�SURPHGLR�GH�ILWQHVV

GHO�SDVR����FRQ�YDORUHV�VXSHULRUHV�D������UHFRUGHPRV�TXH�

XQ�YDORU�GH� ILWQHVV LJXDO�D�����UHSUHVHQWD�XQD�SUHGLFFLyQ�

SHUIHFWD��� 7DPELpQ� VH� SXHGH� QRWDU� TXH� ODV�

FRQILJXUDFLRQHV� TXH� XWLOL]DQ� XPEUDOB,45 ��� �(66,0�

'(�OUB���\�(66,0�'(�OUB��� REWLHQHQ�XQ�YDORU�GH�ILWQHVV

FHUFDQR�D�����HQ�HO�~OWLPR�SDVR�GH�SUHGLFFLyQ��PHMRUDQGR�

LQFOXVR�D�OD�FRQILJXUDFLyQ�GH�UHIHUHQFLD��

$QDOL]DQGR� ORV� WLHPSRV� GH� HMHFXFLyQ� GH� OD� 7DEOD� ���

FROXPQD�$�� VH� SXHGH� QRWDU� TXH� ODV� FRQILJXUDFLRQHV� FRQ�

XPEUDOB,45 ��� VRQ� DGHPiV� DTXHOODV� TXH� LQVXPHQ�

PHQRU� WLHPSR� GH� HMHFXFLyQ�� ORJUDQGR� XQD� UHGXFFLyQ� GH�

KDVWD� XQ� ����� DSUR[LPDGDPHQWH�� UHVSHFWR� GHO� YDORU� GH�

UHIHUHQFLD��3RU� OR� WDQWR�� VH� FRUURERUD� OD� KLSyWHVLV� DFHUFD�

GH�OD�DVRFLDFLyQ�HQWUH�OD�PpWULFD�XPEUDOB,45 \�HO�WLHPSR�

UHTXHULGR�SDUD�DOFDQ]DU�GLFKR�XPEUDO�

(Q� OD� )LJXUD� � VH� PXHVWUDQ� ORV� UHVXOWDGRV� REWHQLGRV�
FRQ� HO� ([SHULPHQWR� %�� (O� LQFHQGLR� UHDO� VH� LQLFLD� HQ� HO�

PLQXWR� ���� \� ILQDOL]D� HQ� HO� PLQXWR� ������ FRQ� XQ�

LQFUHPHQWR� GH� ����PLQXWRV�� 3RU� OR� WDQWR� FXHQWD� FRQ� XQ�

SDVR�GH�VLPXODFLyQ��PLQXWR�����DO�PLQXWR������\���SDVRV�

GH� SUHGLFFLyQ� �PLQXWRV� ������� ��������� \� ������������

&RPR�HV�SRVLEOH�REVHUYDU�GH�OD�)LJXUD�� ORV�UHVXOWDGRV�GH�

SURPHGLR�GH� ILWQHVV VRQ�PHMRUDGRV�SRU�FXDOTXLHUD�GH�ODV�

FRQILJXUDFLRQHV�XWLOL]DGDV��(Q�HVWH�H[SHULPHQWR�VH�SXHGH�

QRWDU�TXH�ORV�YDORUHV�SURPHGLR�VRQ�PX\�VLPLODUHV�SDUD�HO�

PLVPR�YDORU�GH� OD�PpWULFD�XPEUDOB,45��2EVHUYDQGR� ORV�

WLHPSRV�GH�HMHFXFLyQ��OD�FRQILJXUDFLyQ�XPEUDOB,45 ���

\� XPEUDOB0 ��� REWLHQH� ORV� PHQRUHV� WLHPSRV� GH�

UHVSXHVWD�� ORJUDQGR�XQD�UHGXFFLyQ�GH�XQ����UHVSHFWR�GH�

OD�FRQILJXUDFLyQ�GH�UHIHUHQFLD�

(Q� OD� )LJXUD � VH� PXHVWUDQ� ORV� UHVXOWDGRV� REWHQLGRV�

FRQ� HO� ([SHULPHQWR� &�� (O� LQFHQGLR� UHDO� VH� LQLFLD� HQ� HO�

PLQXWR���\� ILQDOL]D�HQ�HO�PLQXWR�����FRQ�XQ� LQFUHPHQWR�

GH� �� PLQXWRV�� 3RU� OR� WDQWR� FXHQWD� FRQ� XQ� SDVR� GH�

VLPXODFLyQ� �PLQXWR� �� DO� PLQXWR� ��� \� �� SDVRV� GH�

SUHGLFFLyQ� �PLQXWRV� ����� ���� \� ������� &RPR� HV� SRVLEOH�

REVHUYDU�GH� OD�)LJXUD� ��� ORV�YDORUHV�GH� ILWQHVV REWHQLGRV�

SRU�(66,0�'(�U��GHFDHQ HQ�HO�SDVR�GH�SUHGLFFLyQ���\����

PLHQWUDV� TXH� ORV� YDORUHV� REWHQLGRV� FRQ� ODV�

FRQILJXUDFLRQHV� DOWHUQDWLYDV� XWLOL]DGDV� REWLHQHQ�

UHVXOWDGRV�FHUFDQRV�R�VXSHULRUHV�D�����HQ�WRGRV�ORV�SDVRV�

GH� SUHGLFFLyQ�� (V� LPSRUWDQWH� UHPDUFDU� TXH� OD�

FRQILJXUDFLyQ� XPEUDOB,45 ��� \� XPEUDOB0 ���

�(66,0�'(�OUB���� ORJUD�XQD� UHGXFFLyQ�GH� WLHPSR�GH�XQ�

���� DSUR[LPDGDPHQWH�� UHVSHFWR� GH� OD� FRQILJXUDFLyQ� GH�

UHIHUHQFLD�

'HO� DQiOLVLV� JHQHUDO� VH� SXHGH� REVHUYDU� TXH� OD�

FDOLEUDFLyQ� HVWiWLFD SHUPLWH� HQFRQWUDU PHMRUDV HQ� ORV�

UHVXOWDGRV�GH�FDOLGDG�GH� ODV� VROXFLRQHV�HQFRQWUDGDV�SDUD�

DOJXQRV�SDVRV�GH�SUHGLFFLyQ��5HVSHFWR� D� ORV� WLHPSRV�GH�

UHVSXHVWD��DTXHOODV�FRQILJXUDFLRQHV�FRQ�XPEUDOB,45 ��

VRQ� ODV�TXH�REWLHQHQ�PHQRU� WLHPSR�GH� UHVSXHVWD��3RU� OR�

WDQWR�� VH� SXGR� FRUURERUDU� TXH� HO� XVR� GH� HVWH� YDORU� GH�

XPEUDO� SHUPLWH� PHMRUDU� ORV� WLHPSRV� GH� UHVSXHVWD�� D� XQ�

FRVWR� FRPSXWDFLRQDO� PHQRU�� \� FRQ� XQD� FDOLGDG� GH�

SUHGLFFLyQ� VLPLODU� D� OD� GH� ODV� RWUDV� FRQILJXUDFLRQHV�� ODV�

FXDOHV� UHTXLHUHQ� PD\RU� WLHPSR� GH� HMHFXFLyQ� (VWRV�

UHVXOWDGRV�VLUYHQ�FRPR�VRSRUWH�H[SHULPHQWDO�SDUD�GHILQLU�

XQ�FULWHULR�TXH�SHUPLWD�DXWRPDWL]DU�HO�YDORU�D�XWLOL]DU�SDUD�

ODV� PpWULFDV� ,45� \� 0(�� HYLWDQGR� HO� XVR� GH� XQD�

FRQILJXUDFLyQ� HVWiWLFD� \� VLPSOLILFDQGR� DVt� OD�

FRQILJXUDFLyQ�GH�(66,0�'(�OU��DO�XVXDULR�ILQDO��

)LJXUD�����([SHULPHQWR�%�
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�� &RQFOXVLRQHV�

(Q�HVWH� WUDEDMR� VH�SUHVHQWy�XQ� HVWXGLR�GH� FDOLEUDFLyQ�

HVWiWLFD� SDUD� GRV� PpWULFDV� XWLOL]DGDV� SDUD� UHJXODU� OD�

HYROXFLyQ�GH�ODV�SREODFLRQHV�DGPLQLVWUDGDV�SRU�HO�PpWRGR�

(66,0�'(�OU�� 'LFKDV�PpWULFDV�SHUPLWHQ�FXDQWLILFDU�XQD�

WHQGHQFLD� DO� HVWDQFDPLHQWR� \�R� FRQYHUJHQFLD� SUHPDWXUD�

GH� OD� SREODFLyQ� D� ILQ� GH� FDOLEUDU� HO� OtPLWH� Pi[LPR� GH�

JHQHUDFLRQHV� D� UHDOL]DU� HQ� HO� SURFHVR� HYROXWLYR�� /D�

H[SHULPHQWDFLyQ� IXH� UHDOL]DGD�FRQ� WUHV�FDVRV�GH�TXHPDV�

UHDOHV� FRQWURODGDV�� FDGD� PDSD� SRVHH� FDUDFWHUtVWLFDV�

GLIHUHQWHV� HQWUH� Vt�� /RV� UHVXOWDGRV� REWHQLGRV� KDQ�

GHPRVWUDGR�TXH�OD�FDOLEUDFLyQ�HVWiWLFD�SHUPLWH�DMXVWDU�ORV�

YDORUHV�GH�HVWRV�SDUiPHWURV��ORJUDQGR�REWHQHU�PHMRUDV�HQ�

DOJXQRV� SDVRV� GH� SUHGLFFLyQ� SDUD� ORV� FDVRV� GH� TXHPD�

FRQVLGHUDGRV�� 6H� ORJUDURQ� PHMRUDV� UHVSHFWR� GH� OD�

FRQILJXUDFLyQ� GH� UHIHUHQFLD�� REWHQLHQGR� UHGXFFLRQHV� GH�

KDVWD�XQ�����GHO�WLHPSR�GH�HMHFXFLyQ��(VWD�UHGXFFLyQ�GH�

WLHPSRV� HVWi� DVRFLDGD� D XQD� GHWHFFLyQ� WHPSUDQD� GH ORV�
SUREOHPDV� GH� HVWDQFDPLHQWR� \� FRQYHUJHQFLD�� HYLWDQGR�

TXH�HO�RSWLPL]DGRU�FRQWLQ~H�FRQ�HO�FLFOR�HYROXWLYR�\� SRU�

OR�WDQWR��UHGXFLHQGR�HO�WLHPSR�GH�HMHFXFLyQ�JOREDO��(Q�HO�

FRQWH[WR� GH� OD� SUHGLFFLyQ� GH� LQFHQGLRV� IRUHVWDOHV�� HVWDV�

UHGXFFLRQHV� GH� WLHPSR� SXHGHQ� UHVXOWDU� HVHQFLDOHV� SDUD�

REWHQHU� SUHGLFFLRQHV� D� FRUWR� SOD]R� \� SRU� HQGH�� SDUD�

DSOLFDU�PHGLGDV�SUHYHQWLYDV��GH�UHGXFFLyQ�GH�ULHVJRV�R�GH�

HYDFXDFLyQ��FRQ�DQWLFLSDFLyQ�D�OD�HYROXFLyQ�GHO�LQFHQGLR��

(VWH� WUDEDMR� FRQVWLWX\H SDUWH� GHO� HVWXGLR� HPStULFR�

UHDOL]DGR�SDUD�GDU HO�SULPHU�SDVR�HQ OD�GHILQLFLyQ�GH�XQD�

QXHYD�HVWUDWHJLD�GH�VLQWRQL]DFLyQ�GLQiPLFD��OD�FXDO�SXHGD�

PHMRUDU� HO� UHQGLPLHQWR� GH� (66,0�'(�OU�� GH� XQ� PRGR�

WUDQVSDUHQWH�DO�XVXDULR�ILQDO��3RU�OR�WDQWR��FRPR�WUDEDMR�D�

IXWXUR� VH� SODQWHD� HVWDEOHFHU� XQ� FULWHULR� SDUD� DXWR�DMXVWDU�

DPEDV�PpWULFDV�HQ�WLHPSR�GH�HMHFXFLyQ��GH�PDQHUD�WDO�GH�

HYLWDU� OD� FRQILJXUDFLyQ� RII�OLQH GH� HVWRV� YDORUHV� GH�

XPEUDO�� SHUPLWLHQGR� TXH� GLFKR� DMXVWH� VHD� UHDOL]DGR� HQ�

FDGD�SDVR�GH�DFXHUGR�D�ODV�FDUDFWHUtVWLFDV�GH�OD�SREODFLyQ��

HQ�OXJDU�GH�OD�XWLOL]DFLyQ�GH�YDORUHV�ILMRV��'H�HVWD�IRUPD��

VH� SUHWHQGH� ORJUDU� PHMRUDV� HQ� OD� FDOLGDG� GH� ODV�

SUHGLFFLRQHV� \� HQ� HO� WLHPSR� GH� HMHFXFLyQ�� \� D� OD� YH]� OD�

VLPSOLILFDFLyQ�GH�OD�FRQILJXUDFLyQ�GH�(66,0�'(�OU���

�� $JUDGHFLPLHQWRV

(VWH�WUDEDMR�KD�VLGR�ILQDQFLDGR�PHGLDQWH�ORV�SUR\HFWRV�

6,87,0(�������7&�\�6,8710(��������GH� OD�871�

)50��(O�SULPHU�DXWRU�DJUDGHFH�D�&21,&(7�SRU�OD�EHFD�

GRFWRUDO�RWRUJDGD�SDUD�UHDOL]DU�HVWH�WUDEDMR��

�� 5HIHUHQFLDV

>�@�KWWSV���ZZZ�ODQDFLRQ�FRP�DU���������JUHFLD�LQFHQGLRV�
IXHJR�PXHUWH�VREUHYLYLHQWHV�GHVDSDUHFLGRV�FDORU��$FFHGLGR�HO�
��GH�DJRVWR GH������

>�@� )RQV� :�� ������� ³$QDO\VLV RI ILUH� VSUHDG� LQ� OLJKW� IRUHVW
IXHOV´��(Q��-��$JULF��5HV��YRO�����S���������

>�@�+HDOH\��-��)���7KH�(VVHQWLDOV�RI 6WDWLVWLFV��$�7RRO�IRU�6RFLDO�
5HVHDUFK��7KRPVRQ�:DGVZRUWK�������

>�@�+HUUHUD��)��\�/R]DQR��0��³$GDSWDWLRQ RI *HQHWLF $OJRULWKP
3DUDPHWHUV %DVHG RQ )X]]\ /RJLF &RQWUROOHUV´��*HQHWLF $OJ��
DQG�6RIW�&RPSXWLQJ��3K\VLFD�9HUODJ��������S���������

>�@�/DPSLQHQ��-��\�=HOLQND��,���³2Q WKH 6WDJQDWLRQ RI WKH
'LIIHUHQWLDO (YROXWLRQ DOJRULWKP´��9,�,QW��&RQI��6RIW�
&RPSXWLQJ��0HQGHO��������5HS��&KHFD��MXQLR ������SS��������

>�@�1DRQR��.���7HUDQLVKL��.���&DYD]RV��-��\�6XGD��5���6RIWZDUH�
$XWRPDWLF 7XQLQJ��)URP &RQFHSWV WR 6WDWH�RI�WKH�$UW�5HVXOWV��
6SULQJHU��1HZ�<RUN�������

>�@�5HDO��5��\�9DUJDV��-�0��³7KH 3UREDELOLVWLF %DVLV RI -DFFDUG
V
,QGH[ RI 6LPLODULW\´��-��6\VW��%LRORJ\���������������SS����������

>�@�6WRUQ��5���3ULFH��.��\�/DPSLQHQ�-���'LIIHUHQWLDO (YROXWLRQ��$�
3UDFWLFDO $SSURDFK WR�*OREDO�2SWLPL]DWLRQ��6SULQJHU��1HZ�
<RUN�

>�@�7DUGLYR�0�/���&D\PHV�6FXWDUL�3���%LDQFKLQL�*���0pQGH]�
*DUDEHWWL�0���&RUWpV��³7KUHH HYROXWLRQDU\ VWDWLVWLFDO SDUDOOHO
PHWKRGV IRU XQFHUWDLQW\ UHGXFWLRQ�LQ�ZLOGODQG ILUH SUHGLFWLRQ´�
,QW��&RQI��+3&6��,QQVEUXFN��$XVWULD��������SS��������

>��@�7DUGLYR��0�/���&D\PHV�6FXWDUL� 3���0pQGH]�*DUDEHWWL��0��
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