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5(680(1
6H�HVWXGLD� OD�FRPSRVLFLyQ�TXtPLFD�GH� OD�PDGHUD�GH�DOEXUD�\�GXUDPHQ��D����� \�����P�GHO�VXHOR��HQiUEROHV� GH� � FORQHV� GH 3RSXOXV� [� HXURDPHULFDQD GH� GLVWLQWD� GHQVLGDG ��9LUJLQLH� GH� )ULJQLFRXUW�� R&DQDGi�EODQFR��)OHYR�H� ,������� GH� XQD� SDUFHOD� GH�0RQWDxDQD� �=DUDJR]D��� /RV� DQiOLVLV� LQFOX\HQ� ODFRPSDUDFLyQ�GH� ORV�FRQWHQLGRV�GH�FRPSXHVWRV�H[WUDtEOHV��KRORFHOXORVD�� OLJQLQD�\�FHQL]DV��DVt�FRPRGH�ODV�FRQFHQWUDFLRQHV�GH�VtOLFH��IyVIRUR��FDOFLR��PDJQHVLR�\�SRWDVLR��\�OD�REVHUYDFLyQ�GH�OD�SUHVHQFLDGH� FULVWDOHV� GH� FDUERQDWR� FiOFLFR�� /D� PDGHUD� GH� GXUDPHQ� VH� GLIHUHQFLD� GH� OD� GH� DOEXUD� SRU� ORVPD\RUHV� FRQWHQLGRV� GH� FHQL]DV�� SRWDVLR�� FDOFLR� \� PDJQHVLR� \� SRU� OD� DEXQGDQFLD� GH� FULVWDOHV� GHFDUERQDWR� FiOFLFR�� 1R� VH� HQFRQWUDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV� GLVWLQWRV� FORQHV� QL� HQ� ODFRPSRVLFLyQ�GH�OD�PDGHUD�D�GLVWLQWDV�DOWXUDV�GHO�WURQFR�
3$/$%5$6�&/$9(��&KRSR��PDGHUD��DOEXUD��GXUDPHQ��FRPSRVLFLyQ�TXtPLFD
6800$5<
7KH�FKHPLFDO�FRPSRVLWLRQ�ZDV�LQYHVWLJDWHG�RI�VDSZRRG�DQG�KHDUWZRRG�WDNHQ�DW�KHLJKWV�RI�����DQG����P�LQ�WKH�VWHPV�RI�� 3RSXOXV�[�HXURDPHULFDQD FORQHV���9LUJLQLH�GH�)ULJQLFRXUW���)OHYR�DQG�,������IURP�D��� \HDU� ROG� SODQWDWLRQ� LQ� WKH� SURYLQFH� RI� =DUDJR]D� �6SDLQ��� 7KH� DQDO\VHV� LQFOXGH� D� FRPSDULVRQ� RIH[WUDFWLYH� DQG� OLJQLQ� FRQWHQWV�� WRWDO� FDUERK\GUDWHV�� DQG� DVK�� DV� ZHOO� DV� WKH� FRQWHQWV� RI� VLOLFD�SKRVSKRURXV�� FDOFLXP��PDJQHVLXP�DQG� SRWDVVLXP�DQG� WKH� SUHVHQFH� RI� FDOFLXP� FDUERQDWH� FU\VWDOV�+HDUWZRRG�GLIIHUV�IURP�VDSZRRG�E\�KLJKHU�FRQWHQWV�RI�DVK��SRWDVVLXP��FDOFLXP�DQG�PDJQHVLXP��DQGE\�WKH�DEXQGDQFH�RI�FDOFLXP�FDUERQDWH�FU\VWDOV��1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�HLWKHU�DPRQJWKH�GLIIHUHQW�FORQHV�RU�LQ�WKH�ZRRG�FRPSRVLWLRQ�DW�GLIIHUHQW�KHLJKWV�RI�VWHP�
.(<�:25'6��3RSODU��VDSZRRG��KHDUWZRRG��FKHPLFDO�FRPSRVLWLRQ
,1752'8&&,Ï1
/DV�FDUDFWHUtVWLFDV�TXtPLFDV��H[WUDFWRV��OLJQLQD��FHOXORVD��FHQL]DV��HWF���GH�OD�PDGHUDGH� GLVWLQWDV� HVSHFLHV� \� FORQHV� GH� FKRSR� KDQ� VLGR� HVWXGLDGDV� GHVGH� GLIHUHQWHVDVSHFWRV��HVSHFLDOPHQWH�HQ� UHODFLyQ� FRQ� VX� DSURYHFKDPLHQWR� FRPR�PDWHULD� SULPDFHOXOyVLFD� �*R\DO�HW� DO��� ������%HQHD�	�0XQWHDQ�� ������� R� FRQ� VX�SRGHU� FDORUtILFR�:KLWH�� ������ R� VX� KLJURVFRSLFLGDG� �.ROLQ� 	� -DQD]LF�� ������� /D� LQIRUPDFLyQ� PiVFRPSOHWD�VREUH� OD�PDGHUD�HVSDxROD�SURFHGH�GHO�HVWXGLR�UHDOL]DGR�HQ�HO� ,1,$�VREUHGLYHUVRV� PDWHULDOHV� FHOXOyVLFRV�� HQWUH� HOORV� OD� PDGHUD� GH� FKRSR� �$ORQVR� $JXLODU�������\�GDWRV�QR�SXEOLFDGRV���/RV�GDWRV�FRUUHVSRQGHQ�D����PXHVWUDV�GH�PDGHUD�GHGLVWLQWDV�HVSHFLHV�\�FORQHV�GH�3RSXOXV��HQWUH�ODV�TXH�ILJXUDQ�XQD�GHO�FORQ�,�����\�GRVGHO� FORQ� �&DQDGi�EODQFR���(UDQ�PXHVWUDV�XWLOL]DGDV�SDUD�HQVD\RV�GH�REWHQFLyQ�GHSDVWD�GH�FHOXORVD��SUREDEOHPHQWH�PH]FOD�GH�DOEXUD�\�GXUDPHQ��/RV�YDORUHV�PHGLRVREWHQLGRV�SDUD� ODV�GLVWLQWDV� FDUDFWHUtVWLFDV�TXtPLFDV��H[SUHVDGRV�HQ���GH�PDGHUDVHFD�� IXHURQ�� H[WUDFWR� HQ� DOFRKRO�EHQFHQR�� ����r������ H[WUDFWR� HQ� pWHU� �VyOR� �
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PXHVWUDV�������r������VROXELOLGDG�HQ�DJXD�FDOLHQWH������r������ VROXELOLGDG�HQ�VRVD������r������OLJQLQD�������r������KRORFHOXORVD�������r������FHQL]DV������r������6H�KDLQYHVWLJDGR�WDPELpQ�OD�LQIOXHQFLD�GH�DOJXQDV�YDULDEOHV��FRPR�WLSR�GH�PDGHUD��DOEXUD\�GXUDPHQ���GHQVLGDG�R�DOWXUD�HQ�HO�WURQFR��VREUH�ODV�FDUDFWHUtVWLFDV�TXtPLFDV�GH�ODPDGHUD��$Vt��HQ�HO�HVWXGLR�GH�OD�FRPSRVLFLyQ�TXtPLFD�GH�ODV�PDGHUDV�GH���FORQHV�GH3RSXOXV�[�HXUDPHULFDQD �,������ �2VWLD��\� �5REXVWD��� UHDOL]DGR�SRU�0LOMNRYLF� �������VH�REVHUYy�TXH�ODV�PDGHUDV�GH�DOEXUD�SUHVHQWDEDQ��HQ�JHQHUDO��PD\RUHV�FRQWHQLGRVGH� OLJQLQD�\�PHQRUHV�FRQFHQWUDFLRQHV�GH�KLGUDWRV�GH�FDUERQR�TXH� ODV�PDGHUDV�GHGXUDPHQ��SHUR�QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�ODV�PDGHUDV�GH�ORVGLVWLQWRV� FORQHV��6LQ�HPEDUJR�� HQ�RWUR� HVWXGLR� UHDOL]DGR� FRQ�PXHVWUDV� GH�PDGHUD�WRPDGDV�D��������\����P�GHO�VXHOR��HQ�iUEROHV�GH�YDULRV�FORQHV��.RODURY���������HOFORQ�GH�PHQRU�GHQVLGDG��,������GLR�FRQWHQLGRV�PiV�EDMRV�GH�FHOXORVD�\�PiV�DOWRV�GHOLJQLQD�TXH�ORV�GHPiV�FORQHV�
/D� DFXPXODFLyQ� GH� FRPSRQHQWHV�PLQHUDOHV� HQ� OD�PDGHUD� WLHQH� WDPELpQ� XQD� JUDQLPSRUWDQFLD� \D� TXH� HVWi� UHODFLRQDGD� FRQ� HO� PRYLPLHQWR� GH� OD� VDYLD�� OD� DFWLYLGDGEDFWHULDQD� \�R� OD� IRUPDFLyQ� GH� FULVWDOHV� TXH� SXHGHQ� GDxDU� DOJXQRV� XWHQVLOLRVPHWiOLFRV� GXUDQWH� HO� SURFHVDGR� LQGXVWULDO� GH� OD� PDGHUD�� 6LQ� HPEDUJR�� QR� KHPRVHQFRQWUDGR�PXFKRV�WUDEDMRV�VREUH�HO�FRQWHQLGR�PLQHUDO�GH�OD�PDGHUD�GH�FKRSR��8QRGH�ORV�PiV�LQWHUHVDQWHV�HV�HO�UHDOL]DGR�SRU�)XND]DZD�HW�DO� �������FRQ�PXHVWUDV�GHPDGHUD�GH���FORQHV�GHO� FKRSR� MDSRQpV� �3��PD[LPRZLF]LL��� WRPDGDV�D����� \�����P�/RV� YDORUHV� PHGLRV� REWHQLGRV�� UHVSHFWLYDPHQWH�� SDUD� ODV� PDGHUDV� GH� DOEXUD� \GXUDPHQ�IXHURQ��FHQL]DV������\������SSP��SRWDVLR������\������SSP��FDOFLR�����\���SSP��PDJQHVLR�����\�����SSP��\�VRGLR�����\����SSP��/DV�PDGHUDV�D�����P�GLHURQ�HQ�JHQHUDO�� FRQWHQLGRV�PiV�DOWRV�GH�FHQL]DV��SRWDVLR�\�PDJQHVLR�� \�PiV�EDMRV�GHFDOFLR� \� VRGLR�� -DQLQ� 	� &OpPHQW� ������� HVWXGLDURQ� WDPELpQ� ORV� FRPSRQHQWHVPLQHUDOHV�HQ�ORV�DQLOORV�GH�DOEXUD�\�GXUDPHQ�GH���iUEROHV�GH�3��UREXVWD��REWHQLHQGRORV�VLJXLHQWHV�YDORUHV�PHGLRV�SDUD�OD�DOEXUD�\�HO�GXUDPHQ��UHVSHFWLYDPHQWH��IyVIRUR�FRPR 3�2���������\����������SRWDVLR�������\������PHT�����J��FDOFLR�������\������PHT�����J��\�PDJQHVLR�������\������PHT�����J��&RPR�SXHGH�REVHUYDUVH� OD�PDGHUDGH� GXUDPHQ� VH� GLIHUHQFLD� GH� OD� GH� DOEXUD� SRU� FRQWHQLGRV� PiV� DOWRV� GH� FHQL]DV�FDOFLR��PDJQHVLR�\�SRWDVLR��VLHQGR�HO�FDOFLR�HO�SULQFLSDO�HOHPHQWR�GLIHUHQFLDGRU�HQ3�UREXVWD��PLHQWUDV�TXH�HQ�3��PD[LPRZLF]LL HV�HO�SRWDVLR�
(Q� FXDQWR� D� OD� IRUPDFLyQ� GH� FULVWDOHV�� &OpPHQW� 	� -DQLQ� ������� FRPSUREDURQ� ODIRUPDFLyQ�GH�FULVWDOHV�GH�FDUERQDWR�FiOFLFR�HQ�OD�PDGHUD�GH�FKRSR�HQ�XQ�HVWXGLR�GH��� HVSHFLHV� \� FORQHV� GH� HVWH� JpQHUR�� HQ� HO TXH� ~QLFDPHQWH� ODV� HVSHFLHV� GH� ODVHFFLyQ�/HXFH QR�SUHVHQWDURQ�HVWD�FDUDFWHUtVWLFD��\�FRQFOX\HURQ�TXH�OD�IRUPDFLyQ�GHFULVWDOHV�HV�XQ�SURFHVR�OLJDGR�D�OD�GXUDPHQL]DFLyQ�H�LQGHSHQGLHQWH�GH�OD�QDWXUDOH]DGHO�VXHOR��7DQLJXFKL�HW�DO���������FRPSUREDURQ�WDPELpQ�OD�SUHVHQFLD�GH�GHSyVLWRV�GHFDUERQDWR�FiOFLFR��FRQ�HVWUXFWXUD�GH�FDOFLWD��HQ�ORV�YDVRV�GH�OD�PDGHUD�GH�GXUDPHQGH 3��PD[LPRZLF]LL�� \� REVHUYDURQ� TXH�� HQ� HO� SDUpQTXLPD� GHO� IORHPD�� HO� FDOFLR� VHHQFRQWUDED�HQ�IRUPD�GH�R[DODWR�PRQRKLGUDWDGR�
&RQ� HVWH� WUDEDMR� TXHUHPRV� FRQWULEXLU� D� XQ�PHMRU� FRQRFLPLHQWR� GH� OD� FRPSRVLFLyQTXtPLFD�GH� OD�PDGHUD�HVSDxROD�GH�FKRSR��HVWXGLDQGR�WDPELpQ�VX�SRVLEOH�YDULDFLyQGHQWUR�GHO�iUERO��DOEXUD�\�GXUDPHQ��D�GLVWLQWDV�DOWXUDV�GHO�WURQFR���\�HQWUH�FORQHV�GHGLVWLQWDV�GHQVLGDGHV�



– 455 –

0$7(5,$/�<�0e72'26
0XHVWUDV��6H�HVWXGLDURQ���iUEROHV��GH����DxRV�GH�HGDG��GH�WUHV�FORQHV�GHO�KtEULGR3RSXOXV� [� HXURDPHULFDQD �'RGH�� *XLQLHU�� XQR� GH� GHQVLGDG� DOWD� ��9LUJLQLH� GH)ULJQLFRXUW�� R� &DQDGi� EODQFR�� ±�� iUEROHV��� XQR� GH� GHQVLGDG� PHGLD� �)OHYR�� ±�iUEROHV���\�RWUR�GH�GHQVLGDG�EDMD��,������±��iUEROHV���GH�XQD�SDUFHOD�GH�0RQWDxDQD�=DUDJR]D���'H�FDGD�iUERO�VH�WRPDURQ�GRV�GLVFRV�GH���FP��D�����\�����P�GHO�VXHOR��\VH�VHSDUy�OD�PDGHUD�GH�DOEXUD�GH�OD�GH�GXUDPHQ��/DV�GLVWLQWDV�PXHVWUDV�GH�DOEXUD�\GXUDPHQ�IXHURQ�DVWLOODGDV��PROLGDV�\� WDPL]DGDV��GHWHUPLQiQGRVH� OD�KXPHGDG�HQ�HOVHUUtQ�REWHQLGR�
&DUDFWHUtVWLFDV� TXtPLFDV�� 6H� GHWHUPLQDURQ� DSOLFDQGR� ODV� 1RUPDV� 7$33,FRUUHVSRQGLHQWHV��7$33,�7�����RP�����H[WUDFWR�HQ�GLFORURPHWDQR��7$33,�7�����RP����� VROXELOLGDG�HQ�DJXD� FDOLHQWH��7$33,�7� ����RP����� VROXELOLGDG�HQ� VRVD�DO� ����7$33,�7�����RP�����OLJQLQD�LQVROXEOH�HQ�iFLGR��OLJQLQD�.ODVRQ���\�7$33,�7�����RP�����FHQL]DV��FRQ�OD�H[FHSFLyQ�GHO�FRQWHQLGR�GH�KRORFHOXORVD�TXH�VH�GHWHUPLQy�SRUHOPpWRGR�GH�:LVH�0XUSK\��:,6(�HW�DO���������
&RPSRQHQWHV�PLQHUDOHV��3DUD�OD�GHWHUPLQDFLyQ�GH�VtOLFH��IyVIRUR��PDJQHVLR��FDOFLR\�SRWDVLR��VH�UHDOL]y�OD�GLJHVWLyQ�SUHYLD�GH�OD�PDGHUD�FRQ�iFLGR�VXOI~ULFR�\�SHUy[LGRGH�KLGUyJHQR��1RUPD�%6�������3DUWH����������/D�VtOLFH�VH�GHWHUPLQy�SRU�FDOFLQDFLyQGHO�UHVLGXR�GH�OD�GLJHVWLyQ��HQ�KRUQR�PXIOD�D����r����&��1RUPD�7$33,�����RP�����\�IyVIRUR��PDJQHVLR��FDOFLR�\�SRWDVLR��SRU�HVSHFWURIRWRPHWUtD�GH�HPLVLyQ�GH�SODVPD,&3��HQ�OD�VROXFLyQ�REWHQLGD�HQ�OD�GLJHVWLyQ�
,GHQWLILFDFLyQ�GH�ORV�FULVWDOHV�GH�FDUERQDWR�FiOFLFR��SRU�PLFURVFRStD��6H�UHDOL]yHO�HVWXGLR�VREUH�XQ�FRUWH� WUDQVYHUVDO�GH� OD�PXHVWUD�GH�PDGHUD��XWLOL]DQGR�XQD� OXSDHVWHUHRVFySLFD� PRG�� 2O\PSXV� 6�+��� GH� ��;�� FRQ� LOXPLQDFLyQ� DQXODU�� (O� LRQFDUERQDWR� VH� LGHQWLILFy� SRU� WUDWDPLHQWR� VXSHUILFLDO� GHO� FRUWH�� GRQGH� VH� KDEtDQGHWHFWDGR� ORV� FULVWDOHV�� FRQ� iFLGR� FORUKtGULFR� GLOXLGR� \� REVHUYDFLyQ� GHOGHVSUHQGLPLHQWR�GH�DQKtGULGR�FDUEyQLFR��\�HO�LRQ�FDOFLR��SRU�WUDWDPLHQWR�FRQ�VROXFLyQGH�iFLGR�\yGLFR�\�REVHUYDFLyQ�GH�ORV�FULVWDOHV�GH�\RGDWR�FiOFLFR�IRUPDGRV�
$QiOLVLV�HVWDGtVWLFR��(O�DQiOLVLV�XQLYDULDQWH�VH�UHDOL]y�DSOLFDQGR�HO�SURJUDPD�%0'3��'��0HGLDQWH�HVWH� DQiOLVLV� VH� GHWHUPLQDURQ� ORV� YDORUHV�PHGLRV� \� ODV� GHVYLDFLRQHVHVWiQGDU� GH� FDGD� YDULDEOH� SDUD� FDGD� WLSR� GH� PXHVWUD�� DVt� FRPR� HO� QLYHO� GHVLJQLILFDFLyQ�GH� ODV�GLIHUHQFLDV�HQWUH� WLSRV�GH�PXHVWUDV� �7HVW�GH�6WXGHQW�1HZPDQ�.HXOV���3DUD�HO� DQiOLVLV�PXOWLYDULDQWH�GLVFULPLQDQWH� FDQyQLFR� VH� XWLOL]y� HO� SURJUDPD&$1'�6$6�
5(68/7$'26�<�',6&86,Ï1
(Q�OD�7DEOD���VH�PXHVWUDQ�ORV�YDORUHV�PHGLRV�GH�ODV�FDUDFWHUtVWLFDV�TXtPLFDV��HQ�FDGDXQR�GH ORV� GLIHUHQWHV� WLSRV� GH�PXHVWUDV� HVWXGLDGRV�� H[SUHVDGDV� FRPR�SRUFHQWDMH� GHPDGHUD�VHFD��/RV�YDORUHV�PHGLRV�WRWDOHV�GH�ODV�FDUDFWHUtVWLFDV�PRVWUDGDV�HQ�OD�WDEOD�SDUD� WRGDV� ODV�PXHVWUDV�HVWXGLDGDV�� VRQ�DOJR�GLIHUHQWHV� GH� ORV�REWHQLGRV�HQ�DQiOLVLVDQWHULRUHV� UHDOL]DGRV� HQ� HO� ,1,$� �$ORQVR� $JXLODU�� ������ \� GDWRV� QR� SXEOLFDGRV��� ORVFRQWHQLGRV�GH�KRORFHOXORVD�VRQ�OLJHUDPHQWH�VXSHULRUHV��\�ORV�GH�H[WUDFWRV��FRPSDUDGRVFRQ� ORV� H[WUDFWRV� HQ� pWHU�� GH� SRODULGDG� VHPHMDQWH�� \� ORV� YDORUHV� ODV� VROXELOLGDGHV� HQ
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DJXD�FDOLHQWH�\�VRVD�� LQIHULRUHV��PLHQWUDV�TXH� ORV�FRQWHQLGRV�GH� OLJQLQD�\�FHQL]DV�VRQSUiFWLFDPHQWH�LJXDOHV��'H�DFXHUGR�FRQ�HVWRV�UHVXOWDGRV��ODV�PXHVWUDV�HVWXGLDGDV�SDUDHVWH�WUDEDMR�SUHVHQWDUtDQ�PHMRUHV�FXDOLGDGHV�FRPR�PDWHULD�SULPD�FHOXOyVLFD��*R\DO�HWDO���������%HQHD�	�0XQWHDQ��������\�PD\RU�KLJURVSLFLGDG��.ROLQ�	�-DQD]LF��������TXHODV� DQDOL]DGDV� DQWHULRUPHQWH�� /DV� PDGHUDV� GH� DOEXUD� \� GXUDPHQ� QR� SUHVHQWDURQGLIHUHQFLDV�HQ�ORV�FRQWHQLGRV�GH�OLJQLQD�\�KRORFHOXORVD��DO�FRQWUDULR�GH�OR�REVHUYDGR�SRU0LOMNRYLF� �������� PLHQWUDV� TXH� HO� FRQWHQLGR� GH� FHQL]DV� IXH� PXFKR� PiV� DOWR� HQ� ODPDGHUD� GH� GXUDPHQ� TXH� HQ� OD� GH� DOEXUD�� (Q� FXDQWR� D� OD� UHODFLyQ� HQWUH� GHQVLGDG� \FRPSRVLFLyQ�GH� OD�PDGHUD�VyOR� VH�FXPSOLy� OR�REVHUYDGR�SRU�.RODURY� �������SDUD� ORVFORQHV� �&DQDGi� EODQFR�� \� �)OHYR��� HO� SULPHUR� FRQ� FRQFHQWUDFLyQ� PHGLD� PiV� DOWD� GHOLJQLQD�\�PiV�EDMD�GH�KRORFHOXORVD�TXH�HO�VHJXQGR��SHUR�QR�SDUD�HO�FORQ�,�����
'H� DFXHUGR� FRQ� HO� 7HVW� GH� YDULDQ]D� GH� 1HZPDQ�.HXOV�� VRODPHQWH� HO� FRQWHQLGR� GHFHQL]DV� SUHVHQWy� GLIHUHQFLDV� VLJQLILFDWLYDV� FODUDV� HQWUH� ODV� PDGHUDV� GH� DOEXUD� \GXUDPHQ��FRQ�YDORUHV�GHO�RUGHQ�GH�FLQFR�YHFHV�VXSHULRUHV�HQ� OD�PDGHUD�GH�GXUDPHQTXH� HQ� OD� PDGHUD� GH� DOEXUD�� 7DPELpQ� VH� REVHUYDURQ� SHTXHxDV� GLIHUHQFLDVVLJQLILFDWLYDV� HQ� HO� H[WUDFWR� GH� GLFORURPHWDQR� \� HQ� ORV� FRQWHQLGRV� GH� KRORFHOXORVD� \OLJQLQD��TXH�QR�SHUPLWLHURQ�OD�GLIHUHQFLDFLyQ�GH�ORV�GLVWLQWRV�WLSRV�GH�PXHVWUDV�
7DEOD��� &DUDFWHUtVWLFDV�TXtPLFDV��PHGLD�\�GHVYLDFLyQ�HVWiQGDU���HQ���GH�PDGHUDVHFD�GH�DOEXUD�\�GH�GXUDPHQ�GH�WUHV�FORQHV�GH�FKRSR�GH�GLVWLQWD�GHQVLGDG$OEXUD 'XUDPHQ����P ����P ����P ����P'HQVLGDG�DOWD��&DQDGi�EODQFR�([WUDFWR�HQ�GLFORURPHWDQR ����r����DE ����r����DE ����r����D ����r����DE6ROXELOLGDG�HQ�DJXD�FDOLHQWH ����r����D ����r����D ����r����D ����r����D6ROXELOLGDG�HQ�VRVD �����r����D �����r����D �����r����D �����r����D/LJQLQD �����r����E �����r����E �����r����DE �����r����E+RORFHOXORVD �����r����DE �����r����DE �����r����DE �����r����D&HQL]DV ����r����D ����r����D ����r����E ����r����E'HQVLGDG�PHGLD��)OHYR�([WUDFWR�HQ�GLFORURPHWDQR ����r����DE ����r����DE ����r����DE ����r����DE6ROXELOLGDG�HQ�DJXD�FDOLHQWH ����r����D ����r����D ����r����D ����r����D6ROXELOLGDG�HQ�VRVD �����r����D �����r����D �����r����D �����r����D/LJQLQD �����r����D �����r����D �����r����D �����r����DE+RORFHOXORVD �����r����E �����r����DE �����r����DE �����r����DE&HQL]DV ����r����D ����r����D ����r����E ����r����E'HQVLGDG�EDMD��,�����([WUDFWR�HQ�GLFORURPHWDQR ����r����DE ����r����DE ����r����E ����r����DE6ROXELOLGDG�HQ�DJXD�FDOLHQWH ����r����D ����r����D ����r����D ����r����D6ROXELOLGDG�HQ�VRVD �����r����D �����r����D �����r����D �����r����D/LJQLQD �����r����E �����r����E �����r����E �����r����E+RORFHOXORVD �����r����DE �����r����DE �����r����DE �����r����DE&HQL]DV ����r����D ����r����D ����r����E ����r����E3DUD�FDGD�YDULDEOH�� OHWUDV�GLIHUHQWHV�LQGLFDQ�GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV��FRQ�XQ�QLYHOGH�FRQILDQ]D�GHO�������7HVW�GH�6WXGHQW�1HZPDQ�.HXOV�
(O� DQiOLVLV� GLVFULPLQDQWH� PXOWLYDULDQWH� GH� ODV� FDUDFWHUtVWLFDV� TXtPLFDV� HVWXGLDGDV�)LJ�����GLR���IXQFLRQHV�GLVFULPLQDQWHV�TXH�UHSUHVHQWDQ�HO������GH�OD�GLVSHUVLyQ�WRWDO�
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FRQ�XQD�FRUUHODFLyQ�FDQyQLFD�GH��������SDUD�OD�IXQFLyQ���\�GH��������SDUD�OD�IXQFLyQ���&RPR�SXHGH�REVHUYDUVH��OD�IXQFLyQ����FRQ�OD�FRQWULEXFLyQ�SULQFLSDO�GHO�FRQWHQLGRGH� FHQL]DV� \�� HQ�PXFKD�PHQRU� SURSRUFLyQ�� GHO� GH� KRORFHOXORVD�� SHUPLWH� GLVWLQJXLUFODUDPHQWH� OD� PDGHUD� GH� DOEXUD� GH� OD� GH� GXUDPHQ�� /D� IXQFLyQ� ��� FRQ� XQDFRQWULEXFLyQ�LPSRUWDQWH�GHO�FRQWHQLGR�GH�OLJQLQD��VHSDUD�ODV�PXHVWUDV�GH�PDGHUD�GHODV�GH�DOEXUD�HQ�WUHV�JUXSRV�FRUUHVSRQGLHQWHV�D�ORV�WUHV�FORQHV�GH�GLVWLQWD�GHQVLGDGHVWXGLDGRV�� 6LQ� HPEDUJR�� HVWH� DJUXSDPLHQWR� QR� WLHQH� OXJDU� FRQ� ODV� PXHVWUDV� GHPDGHUD�GH�GXUDPHQ��QL� WDPSRFR�VH�SURGXFH�XQ�DJUXSDPLHQWR� GH� ODV�PXHVWUDV�GHDFXHUGR�FRQ�VX�DOWXUD�HQ�HO�WURQFR�

)LJXUD����$QiOLVLV� GLVFULPLQDQWH�PXOWLYDULDQWH� GH� ODV� FDUDFWHUtVWLFDV� TXtPLFDV�� SUR\HFFLyQ� VREUH� ORVGRV�HMHV�FDQyQLFRV�SULQFLSDOHV��$�\�%��P�D��GH�G�D���D�����\�����P��&�\�'� P�D��GH�G�P���D�����\�����P�(�\�)� P�D��GH�G�E���D�����\�����P��*�\�+� P�G��GH�G�D���D�����\�����P��,�\�-� P�G��GH�G�P���D�����\�����P�\�.�\�/� P�G��GH�G�E���D�����\�����P��P�D� PDGHUD�GH�DOEXUD� P�G� PDGHUD�GH�GXUDPHQ��G�D� GHQVLGDGDOWD� G�P� GHQVLGDG�PHGLD��G�E� GHQVLGDG�EDMD�
(O� UHVXOWDGR�GH� ORV�DQiOLVLV�GH� ORV�FRPSRQHQWHV�PLQHUDOHV�GH� ORV�GLVWLQWRV� WLSRV�GHPDGHUD� HVWXGLDGRV� VH� PXHVWUD� HQ� OD� 7DEOD� ��� (VWRV� GDWRV� SRQHQ� GH� PDQLILHVWRLPSRUWDQWHV�GLIHUHQFLDV�HQWUH�OD�FRPSRVLFLyQ�LQRUJiQLFD�GH�OD�PDGHUD�GH�ORV�FORQHVGH 3��[�HXURDPHULFDQD HVWXGLDGRV�HQ�HVWD�FRPXQLFDFLyQ�\�ODV�GH�ODV�PDGHUDV�GH3�PD[LPRZLF]LL \�3�� UREXVWD REMHWR� GH� ORV� WUDEDMRV�HQFRQWUDGRV�HQ� OD�ELEOLRJUDItD��(OYDORU� PHGLR� GHO� FRQWHQLGR� GH� FDOFLR�� HQFRQWUDGR� SRU� QRVRWURV�� HV� PX\� LQIHULRU� DOFLWDGR� SDUD� OD� ~OWLPD� HVSHFLH� \� PX\� VXSHULRU� DO� HQFRQWUDGR� HQ3�� PD[LPRZLF]LL�7DPELpQ� KD\� GLIHUHQFLDV� HQ� ORV� FRQWHQLGRV� GH� FHQL]DV�� VXSHULRU� DO� GHO� FKRSRMDSRQpV��\�GH�PDJQHVLR��LQIHULRU�DO�GH�3��UREXVWD��/RV�HOHPHQWRV�GLIHUHQFLDGRUHV�GHODV�PDGHUDV�GH�DOEXUD�\�GXUDPHQ�YDUtDQ�DVLPLVPR�GH�XQD�HVSHFLH�D�RWUD��0LHQWUDVTXH�HQ�ODV�PDGHUDV�HVSDxRODV��DO�LJXDO�TXH�HQ�ODV�GHO�FKRSR�MDSRQpV��HO�GXUDPHQ�VHGLIHUHQFLD�� SULQFLSDOPHQWH�� SRU� ORV� HOHYDGRV� FRQWHQLGRV� GH� SRWDVLR�� �� \� ��� YHFHVVXSHULRUHV�D�ORV�GH�OD�DOEXUD��UHVSHFWLYDPHQWH��HO�SULQFLSDO�HOHPHQWR�GLIHUHQFLDGRU�HQ3��UREXVWD HV�HO�FDOFLR�FRQ�FRQFHQWUDFLRQHV�HQ�GXUDPDQ���YHFHV�VXSHULRUHV�D�ODV�GHDOEXUD�
(Q� HO� 7HVW� GH� YDULDQ]D� GH� 1HZPDQ�.HXOV�� WRGRV� ORV� FRPSRQHQWHV� PLQHUDOHV�� DH[FHSFLyQ�GH�OD�VtOLFH��GLHURQ�GLIHUHQFLDV��VLJQLILFDWLYDV�HQWUH�DOJXQRV�GH�ORV�JUXSRVGH�PXHVWUDV� HVWXGLDGRV��(VWH� FRPSRUWDPLHQWR� GH� OD� VtOLFH� SXHGH� VHU� GHELGR� D� ORVFRQWHQLGRV�H[FHVLYDPHQWH�DOWRV�� ��� YHFHV� VXSHULRUHV� D� OR� QRUPDO�� HQFRQWUDGRV� HQODV�PXHVWUDV�GH�DOEXUD�\�GXUDPHQ�WRPDGDV�D�����P�HQ�XQR�GH�ORV�iUEROHV�GHO�FORQ�)OHYR��� OR�FXDO� LQIOX\H�GH�PDQHUD� LPSRUWDQWH�HQ� ODV�PHGLDV� �\� ODV�GHVYLDFLRQHV�GHORV�GRV�JUXSRV�GH�PXHVWUDV�
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7DEOD��� &RPSRQHQWHV�PLQHUDOHV��PHGLD�\�GHVYLDFLyQ�HVWiQGDU��GH�PDGHUD�GHDOEXUD�\�GH��GXUDPHQ�GH�WUHV�FORQHV�GH�FKRSR�GH�GLVWLQWD�GHQVLGDG$OEXUD 'XUDPHQ����P ����P ����P ����P'HQVLGDG�DOWD��&DQDGi�EODQFR�6tOLFH����� ����r����D ����r����D ����r����D ����r����D)yVIRUR�FRPR�3�2� ���� ����r����DE ����r����DE ����r����D ����r����D0DJQHVLR��PHT�����J� ����r����D ����r����D ����r����FG ����r����FG&DOFLR��PHT�����J� ����r����D ����r����D ����r����E ����r����E3RWDVLR��PHT�����J� ����r����D ����r����D ����r����F �����r����F'HQVLGDG�PHGLD��)OHYR�6tOLFH����� ����r����D ����r����D ����r����D ����r����D)yVIRUR�FRPR�3�2� ���� ����r����E ����r����E ����r����D ����r����D0DJQHVLR��PHT�����J� ����r����E ����r����DE ����r����G ����r����F&DOFLR��PHT�����J� ����r����D ����r����D ����r����EF ����r����E3RWDVLR��PHT�����J� ����r����D ����r����D �����r����F �����r����F'HQVLGDG�EDMD��,�����6tOLFH����� ����r����D ����r����D ����r����D ����r����D)yVIRUR�FRPR�3�2� ���� ����r����E ����r����E ����r����D ����r����DE0DJQHVLR��PHT�����J� ����r����DE ����r����DE ����r����FG ����r����FG&DOFLR��PHT�����J� ����r����D ����r����D �����r����F ����r����F3RWDVLR��PHT�����J� ����r����D ����r����D ����r����E ����r����F/HWUDV�GLVWLQWDV�LQGLFDQ�GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�FRQ�XQ�QLYHO�GH�FRQILDQ]D�GHO������7HVW�GH�6WXGHQW�1HZPDQ�.HXOV�(O�DQiOLVLV�GLVFULPLQDQWH�PXOWLYDULDQWH�DSOLFDGR�D� ORV�FRPSRQHQWHV�PLQHUDOHV��FRPRYDULDEOHV�� \� FRQVLGHUDQGR� ORV�GLIHUHQWHV� WLSRV� GH�PXHVWUDV�� GD� OXJDU� D� �� IXQFLRQHVGLVFULPLQDQWHV� SULQFLSDOHV� TXH� UHSUHVHQWDQ� HO� ��� �� GH� OD� YDULDQ]D� WRWDO�� FRQ� XQDFRUUHODFLyQ�FDQyQLFD�GH��������SDUD� OD�IXQFLyQ���\�GH��������SDUD� OD�IXQFLyQ����/D)LJXUD���PXHVWUD�ODV�SUR\HFFLRQHV�GH�ORV�SXQWRV�GH�FDGD�JUXSR�GH�PXHVWUDV�VREUHORV� GRV� HMHV� FDQyQLFRV� SULQFLSDOHV�� &RPR� SXHGH� REVHUYDUVH�� ORV� SXQWRVFRUUHVSRQGLHQWHV� D� ODV� PXHVWUDV� GH� DOEXUD� \� GH� GXUDPHQ� VH� HQFXHQWUDQFRPSOHWDPHQWH�VHSDUDGRV�FRQ��UHVSHFWR��D� OD��IXQFLyQ����D��OD��TXH��FRQWULEX\HQ���HQ

)LJXUD� ���$QiOLVLV� GLVFULPLQDQWH�PXOWLYDULDQWH� GH� ORV� FRPSRQHQWHV�PLQHUDOHV�� SUR\HFFLyQ� VREUH� ORVGRV�HMHV�FDQyQLFRV�SULQFLSDOHV��/DV�PXHVWUDV�HVWiQ�QRPEUDGDV�FRPR�HQ�OD�)LJXUD���SULPHU�OXJDU��ORV�FRQWHQLGRV�GH�PDJQHVLR��VHJXLGRV�SRU�ORV�GH�SRWDVLR�\�IyVIRUR��(QHVWH� FDVR�� ORV� SXQWRV� FRUUHVSRQGLHQWHV� D� ODV� PXHVWUDV� GH� DOEXUD� VH� HQFXHQWUDQFRPSOHWDPHQWH� VRODSDGRV��PLHQWUDV� TXH� DOJXQDV� GH� ODV�PXHVWUDV� GH� GXUDPHQ� VH
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DJUXSDQ�ELHQ� FRQ� UHVSHFWR� D� OD� IXQFLyQ����D� OD� TXH� FRQWULEX\HQ�SULQFLSDOPHQWH� ORVFRQWHQLGRV�GH�SRWDVLR�\�GH�FDOFLR��R� FRQ� UHVSHFWR�D� OD� IXQFLyQ����$Vt�� OD� IXQFLyQ��SHUPLWH� VHSDUDU� ODV�PXHVWUDV�GH�GXUDPHQ�GH�GHQVLGDG�EDMD� GH� ODV�GH�GHQVLGDGHVPHGLD�\�DOWD��\�OD�IXQFLyQ����ODV�PXHVWUDV�,��GXUDPHQ�GH�GHQVLGDG�PHGLD�D�����P��GHOUHVWR�GH�ODV�PXHVWUDV�
/D� REVHUYDFLyQ� DO� PLFURVFRSLR� GH� FRUWHV� WUDQVYHUVDOHV� GH� ORV� GLVWLQWRV� WLSRV� GHPDGHUD�SXVR�GH�PDQLILHVWR� OD�SUHVHQFLD�GH�FULVWDOHV�HQ�WRGDV�ODV�PXHVWUDV��PXFKRPiV�DEXQGDQWHV�HQ�OD�PDGHUD�GH�GXUDPHQ��)LJ������/RV�FULVWDOHV�IXHURQ�LGHQWLILFDGRVFRPR�FDUERQDWR�FiOFLFR�SRU�GHVSUHQGHU�DQKtGULGR�FDUEyQLFR��DO�WUDWDU�OD�VXSHUILFLH�GHOD� PDGHUD� FRQ� iFLGR� FORUKtGULFR� GLOXLGR�� \� SRU� IRUPDU� FULVWDOHV� UyPELFRVFDUDFWHUtVWLFRV�GH�LRGDWR�FiOFLFR��)LJ������GHVSXpV�GHO�WUDWDPLHQWR�FRQ�iFLGR�\yGLFR�

)LJXUD� ��� $� OD� L]TXLHUGD�� REVHUYDFLyQ� DO� PLFURVFRSLR� ���;�� GH� XQ� FRUWH� WUDQVYHUVDO� GH�PDGHUD� GHGXUDPHQ� GH� GHQVLGDG� DOWD�� FRQ� FULVWDOHV� GH� FDUERQDWR� FiOFLFR� REVWUX\HQGR� DOJXQRV� YDVRV�� $� ODGHUHFKD��FULVWDOHV�GH�\RGDWR�FiOFLFR�IRUPDGRV�VREUH�OD�VXSHUILFLH�GH�OD�PDGHUD�WUDV�HO�WUDWDPLHQWR�FRQiFLGR�\yGLFR�
/D� SUHVHQFLD� � GH� FULVWDOHV�� HVSHFLDOPHQWH� HQ� OD� PDGHUD� GH� GXUDPHQ� SRGUtD� GDUSUREOHPDV�HQ�HO�SURFHVR�GH�DVHUUDGR��&OpPHQW�\�-DQLQ��������
&21&/86,21(6
/D�PDGHUD�GH�GXUDPHQ�VH�GLIHUHQFLD�GH�OD�GH�DOEXUD�SRU�ORV�PD\RUHV�FRQWHQLGRV�GHFHQL]DV��SRWDVLR�� FDOFLR� \�PDJQHVLR� \� SRU� OD� DEXQGDQFLD� GH� FULVWDOHV� GH� FDUERQDWRFiOFLFR�
1R� VH� HQFRQWUDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV� GLVWLQWRV� FORQHV� QL� HQ� ODFRPSRVLFLyQ�GH�OD�PDGHUD�D�GLVWLQWDV�DOWXUDV�GHO�WURQFR�
$*5$'(&,0,(1726
$JUDGHFHPRV�DO�'U��,QJ��'��$QWRQLR�*XWLpUUH]�2OLYD�OD�VHOHFFLyQ�\�SUHSDUDFLyQ�GH�ODVPXHVWUDV��D�'��5DPyQ�3pUH]�%DOERD�\�'��$QWRQLR�6iQFKH]�5RGUtJXH]�VX�D\XGD�HQOD�UHDOL]DFLyQ�GH�ORV�HQVD\RV��D�OD�'UD��,QJULG�:DOWHU�$\QHWR�ODV�GHWHUPLQDFLRQHV�SRUHVSHFWURIRWRPHWUtD� GH� HPLVLyQ� GH� SODVPD�� \� D� '�� -RVp� /XLV� 6LPyQ�6HUIDW\� ODVREVHUYDFLRQHV�DO�PLFURVFRSLR�\�OD�LGHQWLILFDFLyQ�GH�ORV�FULVWDOHV�GH�FDUERQDWR�FiOFLFR�
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5()(5(1&,$6�%,%,2*5È),&$6
$/2162�$*8,/$5��/���������$QiOLVLV�TXtPLFR�GH�PDGHUDV�GH�GLIHUHQWHV�HVSHFLHVIRUHVWDOHV��&RPXQLFDFLRQHV�,1,$��6HULH��7HFQRORJtD�$JUDULD��1R�����,1,$�
%(1($��9��	�0817($1��9�6���������&HOOXORVH�FRQWHQW�DQG�WKH�PDLQ�FKDUDFWHULVWLFVRI�ZRRG�ILEHU� RI� WKH�3RSXOXV� [�HXUDPHULFDQD� �'RGH��*XLQLHU�UREXVWD�52����� ,����DQG�6DFUDX����REWDLQHG�LQ�'DQXEH�YDOOH\�DQG�'DQXEH�GHOWD��5RPDQLD��3URFHHGLQJV��WK 6HVVLRQ� RI� WKH� ,QWHUQDWLRQDO� 3RSODU� &RPPLVVLRQ�� %XGDSHVW� �+XQJULD��� ���RFWXEUH�������9RO�,��������)$2���,QWHUQDWLRQDO�3RSODU�&RPPLVVLRQ�
&/e0(17�$��	�-$1,1�*���������eWXGH�FRPSOpPHQWDLUH�GH�OD�SUpVHQFH�GH�FULVWDX[GH� FDUERQDWH� GH� FDOFLXP� GDQV� OH� ERLV� GHV� SHXSOLHUV�� ([LVWHQFH� GH� FLQT� ]RQHVIRQFWLRQQHOOHV� UHFRQQXHV�D�SDUWLU�GH� OHXUV� WHQHXUV�HQ�SKRVSKRUH��$QQ��6FL��)RUHVW���������������
)8.$=$:$�� .��� 8-,,(�� 0��� /((�� .�<� 	� ,6+,,�� 7��� ������ ,QRUJDQLF� FRQVWLWXHQWV� LQZRRG� LQ� UHODWLRQ� WR� ZHWZRRG� DQG� FU\VWDO� IRUPDWLRQ�� 3URFHHGLQJV� 6\PSRVLXP� RQ)RUHVW�3URGXFWV�5HV�� ,QWHUQ��$FKLHYHPHQWV�DQG� WKH�)XWXUH��3UHWRULD� �6RXWK�$IULFD��9RO������������SiJ������
*2<$/��*�&���),6+(5��-�-���.52+1��0�-���3$&.22'��5�(��	�2/621��-�5��������9DULDELOLW\� LQ� SXOSLQJ� DQG�ILEHU� FKDUDFWHULVWLFV� RI� K\EULG� SRSODU� WUHHV� GXH� WR� WKHLUJHQHWLF�PDNHXS��HQYLURQPHQWDO�IDFWRUV��DQG�WUHH�DJH��7DSSL�-������������������
-$1,1��*�� 	�&/e0(17�� $��� ������0LVH� HQ� pYLGHQFH� GH� FULVWDX[� GH� FDUERQDWH� GHFDOFLXP� GDQV� OH� ERLV� GHV� SHXSOLHUV�� &RQVpTXHQFHV� VXU� OD� UpSDUWLWLRQ� GHV� LRQVPLQpUDX[�OLpH�D�OD�GXUDPLQLVDWLRQ��$QQ��6FL��)RUHVW�����������������
.2/$529��'���������6WXGLHV�RQ�WKH�LQWHUUHODWLRQV�EHWZHHQ�WKH�DQDWRPLFDO�VWUXFWXUH�FKHPLFDO�FRPSRVLWLRQ��DQG�SK\VLFDO�DQG�PHFKDQLFDO�SURSHUWLHV�RI�WKH�ZRRG�RI�VRPHK\EULG�%ODFN�3RSODU�FORQHV��*RUVNRVWRSDQVND�1DXND���������������
.2/,1��%��	�-$1(=,&��7�6���������7KH�HIIHFW�RI� WHPSHUDWXUH��GHQVLW\�DQG�FKHPLFDOFRPSRVLWLRQ�XSRQ�WKH�OLPLW�RI�K\JURVFRSLFLW\�RI�ZRRG��+RO]IRUVFKXQJ�����������������
0,/-.29,&�� -��������&KHPLFDO� FRPSRVLWLRQ� RI� VDSZRRG� DQG�FRORUHG� KHDUWZRRG� RIVRPH�SRSODU�VSHFLHV��&HOOXORVH�&KHPLVWU\�DQG�7HFKQRORJ\���������������
7$1,*8&+,�� 7��� /((�� .�<��� )8.$=$:$�� .�� 	� +$5$'$�� +��� ������ 6WUXFWXUH� RIFDOFLXP�GHSRVLWV�LQ�WKH�[\OHP�DQG�SKORHP�RI�-DSDQHVH�SRSODU��0RNX]DL�*DNNDLVKL�-�-DSDQ�:RRG�5HV��6RF��������������
:+,7(�� 5�+��� ������ (IIHFW� RI� OLJQLQ� FRQWHQW� DQG� H[WUDFWLYHV� RQ� WKH� KLJKHU� KHDWLQJYDOXH�RI�ZRRG��:RRG�DQG�)LEHU�6FLHQFH�����������������
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