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/D�UHIRUPD�GHO� ,PSXHVWR� VREUH� OD�5HQWD�GH� ODV�3HUVRQDV�)tVLFDV��TXH�KD�HQWUDGR�HQ

YLJRU�HO���GH�HQHUR�GH�������KD�LQWURGXFLGR�QRWDEOHV�FDPELRV�HQ�OD�QRUPDWLYD�GHO�,PSXHVWR

HOLPLQDQGR�DOJXQRV�GH� ORV� DVSHFWRV�PiV� SROpPLFRV� GHO�PLVPR��(Q� HVWH� WUDEDMR�� XWLOL]DQGR

XQD�PHWRGRORJtD�EDVDGD�HQ�WUHV�SURSLHGDGHV�GH�ODV�WDULIDV�GHO�,PSXHVWR��VH�DQDOL]D�GH�IRUPD

WHyULFD��DQDOtWLFD�\�JUiILFDPHQWH��FyPR�GLFKD�UHIRUPD�KD�HOLPLQDGR�XQD�VHULH�GH�LQFHQWLYRV

SHUVRQDOHV�UHODFLRQDGRV�FRQ�ORV�GHVFHQGLHQWHV�TXH�HVWDEDQ�SUHVHQWHV�HQ�HO�,53)�GH�������\

TXH� KDFtDQ� TXH� HO� ,PSXHVWR� IXHVH� SRFR� QHXWUDO� \� HTXLWDWLYR�� (Q� HVWH� VHQWLGR�� HO� ,PSXHVWR

VREUH� OD� 5HQWD� KR\� YLJHQWH� QR� WUDWD� PHMRU� D� ODV� SDUHMDV� GH� KHFKR� FRQ� KLMRV� TXH� D� ORV

PDWULPRQLRV��QL�GLVFULPLQD�D�ORV�SDGUHV�GHSHQGLHQGR�GH�FXiQGR�WLHQHQ�DO�KLMR�D�OR�ODUJR�GHO

DxR��(V��HQ�GHILQLWLYD��XQ�,PSXHVWR�PHMRU�
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/D�QRUPDWLYD�GHO�,PSXHVWR�VREUH�OD�5HQWD�YLJHQWH�KDVWD� OD� UHIRUPD�GH�������OD�/H\

������DFWXDOL]DGD�SRU�OD�/H\���������GH�3UHVXSXHVWRV�*HQHUDOHV�GHO�(VWDGR�SDUD�������D�OD

TXH�QRV�UHIHULUHPRV�HQ�DGHODQWH�FRPR�,53)�����FRQWHQtD�H[SOtFLWD�H�LPSOtFLWDPHQWH�XQD�VHULH

GH� LQFHQWLYRV� SHUVRQDOHV� UHODFLRQDGRV� FRQ� ORV� GHVFHQGLHQWHV�� TXH� LEDQ� GHVGH� HO� VLPSOH

LQFHQWLYR� D� WHQHU� KLMRV�� KDVWD� HO� LQFHQWLYR� D� WHQHU� GRV� KLMRV� \� VHSDUDUVH� R� QR� FDVDUVH� SDUD

FRQVWLWXLU�GRV�XQLGDGHV� IDPLOLDUHV�PRQRSDUHQWDOHV��$VLPLVPR�� OD�SRVLELOLGDG�TXH�H[LVWtD�GH

IUDFFLRQDU�HO�SHUtRGR�LPSRVLWLYR�FDPELDQGR�GH�HVWDGR�FLYLO�KDFtD�TXH�IXHUD�LQWHUHVDQWH�WHQHU�D

ORV� KLMRV� HQ� HO� GHYHQJR� GHO� SULPHU� SHUtRGR� LPSRVLWLYR� SDUD� DSURYHFKDU� DO� Pi[LPR� ODV

YHQWDMDV�ILVFDOHV�TXH�HO�,53)�RIUHFtD�

6LQ�HPEDUJR��OD�PD\RUtD�GH�HVWRV�LQFHQWLYRV�SHUVRQDOHV�KDQ�GHVDSDUHFLGR�FRQ�OD�/H\

���������TXH�HQWUy�HQ�YLJRU�HO���GH�HQHUR�GH�������HQ�DGHODQWH�,53)�����\�TXH�KD�UHIRUPDGR

HO� ,PSXHVWR�VREUH� OD�5HQWD�GH� ODV�3HUVRQDV�)tVLFDV�SDVDQGR�D�JUDYDU� OD� UHQWD�GLVSRQLEOH�HQ

YH]�GH�OD�UHQWD�REWHQLGD�SRU�HO�FRQWULEX\HQWH��OR�FXDO��KD�VXSXHVWR�HO�HVWDEOHFLPLHQWR�GH�XQRV

PtQLPRV� SHUVRQDOHV� \� IDPLOLDUHV� SDUD� GHWHUPLQDU� OD� EDVH� LPSRQLEOH� GHO� ,PSXHVWR�� \� OD

FRQVLJXLHQWH�HOLPLQDFLyQ�GH�GHWHUPLQDGDV�GHGXFFLRQHV�GH�OD�FXRWD�

(Q� HVWH� WUDEDMR� YDPRV� D� DQDOL]DU� MXVWDPHQWH�� \� GH� PDQHUD� WHyULFD�� HVRV� LQFHQWLYRV

SHUVRQDOHV�UHODFLRQDGRV�FRQ�ORV�GHVFHQGLHQWHV�TXH�H[LVWtDQ�HQ�HO�,53)����\�FyPR�OD�UHIRUPD

GHO� ,PSXHVWR� KD� HOLPLQDGR� JUDQ� SDUWH� GH� ORV�PLVPRV� D� SDUWLU� GH� ������ 3DUD� HOOR�� YDPRV� D

HPSOHDU��EiVLFDPHQWH��XQD�PHWRGRORJtD�TXH�VH� IXQGDPHQWD�HQ���SURSLHGDGHV�GH� ODV� WDULIDV�

GHQRPLQDGDV�¦YHQWDMDV�GH�OD�VHSDUDFLyQ�GH�UHQWDV§��¦YHQWDMDV�GH�OD�SURPHGLDFLyQ�GH�UHQWDV§�\

¦YHQWDMDV�GH�OD�H[LVWHQFLD�GH�GRV�WDULIDV§��TXH�HVWiQ�SUHVHQWHV�HQ�HO�,53)���\�HQ�HO�,53)����\

TXH� HQ� XQ� WUDEDMR� DQWHULRU� \D� XWLOL]DPRV� SDUD� DQDOL]DU� ORV� LQFHQWLYRV� \� GHVLQFHQWLYRV� DO

PDWULPRQLR
�
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(O�WUDEDMR�VH�HVWUXFWXUD�GH�OD�VLJXLHQWH�PDQHUD��7UDV�HVWD�LQWURGXFFLyQ��HQ�OD�VHFFLyQ

VHJXQGD�H[SRQHPRV�EUHYHPHQWH�ODV�SURSLHGDGHV�GH�ODV�WDULIDV��/D�VHFFLyQ�WHUFHUD�VH�RFXSD�GH

DQDOL]DU� ORV� LQFHQWLYRV� SHUVRQDOHV� UHODFLRQDGRV� FRQ� ORV� GHVFHQGLHQWHV� FRQWHQLGRV� HQ� HO

,53)���� WRPDQGR�FRPR�XQLGDG�GH�HVWXGLR�GH� UHIHUHQFLD�D�XQD�SDUHMD��(Q� OD� VHFFLyQ�FXDUWD

DQDOL]DPRV� FyPR� OD� UHIRUPD� GHO� LPSXHVWR�� HO� ,53)���� KD� HOLPLQDGR� OD� PD\RUtD� GH� HVWRV

LQFHQWLYRV��(O�WUDEDMR�ILQDOL]D�FRQ�XQ�DSDUWDGR�GH�FRQFOXVLRQHV�

$QWHV�GH�LQLFLDU�OD�H[SRVLFLyQ��KHPRV�GH�DFODUDU�TXH�HQ�HO�DQiOLVLV�TXH�GHVDUUROODPRV

VyOR� FRQVLGHUDPRV� ODV� YDULDEOHV� ILVFDOHV�� DXQTXH� VRPRV� SOHQDPHQWH� FRQVFLHQWHV� GH� TXH� HO

HOHPHQWR� ILVFDO� QR� HV� HO� ~QLFR�TXH� ORV� LQGLYLGXRV� WLHQHQ� HQ� FXHQWD� D� OD�KRUD�GH� WRPDU�XQD

GHFLVLyQ��QL��HQ�PXFKDV�RFDVLRQHV��HO�PiV�UHOHYDQWH��3RU�RWUD�SDUWH��KHPRV�GH�UHPDUFDU�TXH�HO

DQiOLVLV�TXH�UHDOL]DPRV�HV�SXUDPHQWH�WHyULFR��FRQ�OD�ILQDOLGDG�GH�¦LGHQWLILFDU§�ORV�LQFHQWLYRV

UHODFLRQDGRV�FRQ�ORV�GHVFHQGLHQWHV�TXH�HVWiQ�FRQWHQLGRV�HQ�HO�,53)��\�QR�HPStULFR��HQ�HVWH

WUDEDMR�QR�SUHWHQGHPRV�¦YHULILFDU§�VL�WDOHV�LQFHQWLYRV�FRQGLFLRQDQ�HO�FRPSRUWDPLHQWR�UHDO�GH

ORV�LQGLYLGXRV��VL�ELHQ��VHUtD�HO�SDVR�VLJXLHQWH�D�GDU�

,,��3523,('$'(6�'(�/$6�7$5,)$6�'(/�,53)
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Q��GLYHUVDV�FDWHJRUtDV�GH�UHQWDV
�
�VXMHWDV�DO�,53)���(Q�OD�WDULID��W��GH�XQ

,PSXHVWR� VREUH� OD� 5HQWD� SURJUHVLYR�� ORV� FRQFHSWRV� GH� WLSR� PHGLR�� W
�� \� WLSR� PDUJLQDO� GH

JUDYDPHQ��W©��VH�GHILQLUtDQ�GH�OD�PDQHUD�VLJXLHQWH�

W
� �W�[��[� ��7�[�����\�����W� �G7�G[�����[� VLHQGR�7� �W�[��OD�FXRWD�WULEXWDULD�

%LHQ��SXHV�VL� UHSUHVHQWDPRV� OD� WDULID�GHO� LPSXHVWR� UHIOHMDQGR�HQ�HO�HMH�GH�DEFLVDV� OD

UHQWD�GHO�LQGLYLGXR��[��\�HQ�HO�HMH�GH�RUGHQDGDV�OD�UHFDXGDFLyQ��7��REWHQGUHPRV�XQD�WDULID�W�GHO

,53)�TXH�WHQGUi�IRUPD�FRQYH[D��/D�FXUYD�GH�WLSRV�PHGLRV�GH�JUDYDPHQ��W
��VHUi��HQWRQFHV�

FUHFLHQWH�� DXQTXH� VX� IRUPD� GHSHQGHUi� GH� OD� LQWHQVLGDG� HQ� OD� SURJUHVLYLGDG� GH� OD� WDULID� W�

SXGLHQGR� VHU� FyQFDYD�� OLQHDO� R� FRQYH[D�� VHJ~Q� DXPHQWHQ� ORV� WLSRV� PHGLRV� FRQ� OD� UHQWD

PHQRV��LJXDO�R�PiV�TXH�SURSRUFLRQDOPHQWH��WDO�FRPR�VH�UHIOHMD�HQ�OD�)LJXUD���

3DUWLHQGR�HQWRQFHV�GH�OD�FRQYH[LGDG�R�SURJUHVLYLGDG�GH�OD�WDULID��W��VH�SXHGHQ�VHxDODU

ODV�WUHV�SURSLHGDGHV�VLJXLHQWHV
�
�

�
3XHGH WUDWDUVH GH ODV UHQWDV REWHQLGDV SRU ORV Q PLHPEURV GH XQD IDPLOLD� GH ORV Q FRPSRQHQWHV GH OD UHQWD GH

GLYHUVDV IXHQWHV REWHQLGD SRU XQ PLVPR VXMHWR SDVLYR� R GH OD VHFXHQFLD GH UHQWDV SHUFLELGDV SRU XQ

FRQWULEX\HQWH D OR ODUJR GH Q DxRV�
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3URSLHGDG����9HQWDMDV�GH�OD�VHSDUDFLyQ�GH�UHQWDV��VL�Q�UHQWDV�HVWiQ�VXMHWDV�D�OD�PLVPD

WDULID�� W�� OD� VXPD� GH� ODV� WULEXWDFLRQHV� VHSDUDGDV� GH� GLFKDV� UHQWDV� QR� VHUi� VXSHULRU� D� VX

WULEXWDFLyQ�FRQMXQWD��

W�[�����W�[�����������W�[Q��d��W�6[L�
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3URSLHGDG����9HQWDMDV�GH�OD�SURPHGLDFLyQ�GH�UHQWDV��HO�LPSXHVWR�D�SDJDU�SRU�OD�UHQWD

SURPHGLR�QR�VHUi��HQ�QLQJ~Q�FDVR��VXSHULRU�DO�SURPHGLR�GH�ORV�LPSXHVWRV�SDJDGRV�SRU�FDGD

UHQWD�TXH�WULEXWH�VHSDUDGDPHQWH��

�
9pDVH HQ 'RPtQJXH] %DUUHUR \ /ySH] /DERUGD �������

�
/D LJXDOGDG VH SURGXFLUi FXDQGR WRGDV ODV UHQWDV HVWpQ VXMHWDV� LQGLYLGXDO \ DJUHJDGDPHQWH� DO WLSR LQIHULRU GH

OD WDULID�

�
/D LJXDOGDG VH FXPSOLUi FXDQGR WRGDV ODV UHQWDV VHDQ GH OD PLVPD FXDQWtD� [
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� DXQTXH WDPELpQ

FXDQGR QR VH SURGX]FD XQ VDOWR GH WUDPR HQ OD WDULID �SXHGH YHUVH HVWH ~OWLPR FDVR HQ /ySH] /DERUGD \ =iUDWH
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+DVWD DKRUD WHQHPRV HQWRQFHV� MXQWDQGR ODV SURSLHGDGHV � \ �� TXH�
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3URSLHGDG����9HQWDMDV�GH� OD�H[LVWHQFLD�GH�GRV� WDULIDV��VL�H[LVWHQ�GRV� WDULIDV��XQD�PiV

SURJUHVLYD�TXH�OD�RWUD��OD�WULEXWDFLyQ�GH�XQD�UHQWD�HQ�OD�WDULID�PHQRV�SURJUHVLYD�VHUi�LQIHULRU�D

OD�WULEXWDFLyQ�HQ�OD�PiV�SURJUHVLYD�

W��[����[���������[Q����W��[����[���������[Q�

1R� HVWi� GHWHUPLQDGD�� HQ� FDPELR�� OD� UHODFLyQ� HQWUH� OD� VXPD� GH� ODV� WULEXWDFLRQHV

VHSDUDGDV�SRU�OD�WDULID�PiV�SURJUHVLYD��W���\�OD�WULEXWDFLyQ�FRQMXQWD�SRU�OD�PHQRV�SURJUHVLYD�

W���GDGR�TXH�OD�YDULDEOH�¦SURJUHVLYLGDG§�VH�PXHYH�HQ�GRV�VHQWLGRV�GLVWLQWRV��SRU�XQ�ODGR��pVWD

VH� UHGXFH� DO� WULEXWDU� ODV� UHQWDV� VHSDUDGDPHQWH�� SHUR�� SRU� RWUR� ODGR�� DXPHQWD� DO� OOHYDU� ODV

UHQWDV�D�OD�WDULID�GH�PD\RU�SURJUHVLYLGDG��'H�WDO�IRUPD�TXH�

W��[�����W���[�����������W��[Q��
!
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/D� UHIRUPD�GHO� ,PSXHVWR� VREUH� OD�5HQWD�GHO� DxR������ �/H\� ��������� HVWDEOHFtD�� GH

XQD� PDQHUD� IRUPDO�� D� OD� SHUVRQD� ItVLFD� FRPR� OD� XQLGDG� FRQWULEX\HQWH� GHO� ,PSXHVWR�� H

LQWURGXFtD� XQD� VHJXQGD� WDULID� PHQRV� SURJUHVLYD� DSOLFDEOH� D� ODV� XQLGDGHV� IDPLOLDUHV� TXH

WULEXWDVHQ�FRQMXQWDPHQWH��H[LVWLHQGR�HQWRQFHV��KDVWD������LQFOXLGR��GRV�HVFDODV�GH�JUDYDPHQ�

W
�
� \� W

�
�� /D� HYROXFLyQ� GH� ORV� WLSRV�PHGLRV� GH� JUDYDPHQ� GH� HVDV� GRV� WDULIDV� HUD�PHQRV� TXH

SURSRUFLRQDO� FRQ� OD� UHQWD�� FRQ� OR� FXDO�� ODV� FXUYDV� TXH� ORV� UHSUHVHQWDEDQ�� W
�

� \� W

�

�� HUDQ

FyQFDYDV�� WDO� FRPR� UHFRJH� HO� FXHUSR� LQIHULRU� GH� OD� )LJXUD� ��� \� SUHVHQWDEDQ� ODV� WUHV

SURSLHGDGHV�IXQGDPHQWDOHV�YLVWDV�HQ�OD�VHFFLyQ�DQWHULRU��

$GHPiV�GH�WHQHU�GRV�WDULIDV�FRQ�HVWDV�FDUDFWHUtVWLFDV��HO�,53)����FRPR�EXHQ�LPSXHVWR

VXEMHWLYR��WHQtD�HQ�FXHQWD�ODV�FLUFXQVWDQFLDV�SHUVRQDOHV�\�IDPLOLDUHV�GHO�FRQWULEX\HQWH��FRPR�

3RU OR TXH� QR VRODPHQWH UHVXOWD YHQWDMRVR� SRU OD SURSLHGDG �� HO UHSDUWR GH UHQWDV� VLQR TXH OD SURSLHGDG �

HVWDEOHFH TXH OD PD\RU YHQWDMD WULEXWDULD VH REWHQGUi VL HVH UHSDUWR HV OR PiV LJXDOLWDULR SRVLEOH�

�
$GHPiV SXHGH GHFLUVH TXH� SULPHUR� KDVWD ��������� SHVHWDV� OD WDULID GHO DUWtFXOR ��� DSOLFDEOH D

GHFODUDFLRQHV FRQMXQWDV� HTXLYDOtD �FRQ XQD SHTXHxD GLIHUHQFLD� D WULEXWDU YtD VSOLWWLQJ HQ OD WDULID LQGLYLGXDO GHO

DUWtFXOR ��� 6HJXQGD� FRQ FDUiFWHU JHQHUDO� FXDQGR ODV UHQWDV GHO VHJXQGR SHUFHSWRU QR DOFDQ]DEDQ ODV �������

SHVHWDV� UHVXOWDED PHMRU OD WULEXWDFLyQ FRQMXQWD� < WHUFHUD� D SDUWLU GH HVWD ~OWLPD FXDQWtD� OD PRGDOLGDG ySWLPD

GH WULEXWDFLyQ GHSHQGtD GHO UHSDUWR GH UHQWDV HQWUH ORV FyQ\XJHV� VLHQGR PHMRU OD LQGLYLGXDO FXDQWR PiV VH

DSUR[LPDEDQ ODV SHUFHSFLRQHV GH OD SDUHMD�
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SRU�HMHPSOR��OD�H[LVWHQFLD�GH�KLMRV�GHSHQGLHQWHV��D�OD�KRUD�GH�GHWHUPLQDU�OD�GHXGD�WULEXWDULD�

\�OR�KDFtD�FRQFUHWDPHQWH�PHGLDQWH�GHGXFFLRQHV�HQ�OD�FXRWD�
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)LJXUD��

)XHQWH� (ODERUDFLyQ SURSLD�

3XHV�ELHQ��OD�SRVLELOLGDG�TXH�WHQtD�HO�VXMHWR�SDVLYR�GH�HOHJLU�OD�IRUPD�GH�WULEXWDFLyQ�

FRQMXQWD�R�LQGLYLGXDO��FXDQGR�SHUWHQHFtD�D�XQD�XQLGDG�IDPLOLDU��\�HO�KHFKR�GH�TXH�HQ�QXHVWUR

VLVWHPD� ILVFDO� KXELHVH� GRV� WDULIDV� SURJUHVLYDV� TXH� SUHVHQWDEDQ� HVWDV� WUHV� SURSLHGDGHV�� DVt

FRPR�GHGXFFLRQHV�HQ�OD�FXRWD�SRU�GHVFHQGLHQWHV��KDFtD�TXH�HQ�HO�,53)���H[LVWLHVHQ�XQD�VHULH

GH� LQFHQWLYRV� SHUVRQDOHV� UHODFLRQDGRV� FRQ� ORV� GHVFHQGLHQWHV�� TXH� QRVRWURV� KHPRV

HQWUHVDFDGR� GHO� VLVWHPD� ILVFDO� YLJHQWH�� \� TXH� YDPRV� D� FRPHQWDU� D� FRQWLQXDFLyQ�� WRPDQGR

FRPR�XQLGDG�GH�HVWXGLR�GH�UHIHUHQFLD�D�XQD�SDUHMD�

3DUD� HOOR�� YDPRV� D� FRQVLGHUDU� SULPHUR� ~QLFDPHQWH� HO� GHUHFKR� D� OD� GHGXFFLyQ� HQ� OD

FXRWD� TXH� JHQHUDEDQ� ORV� KLMRV� \� TXH� KDFtD� TXH� SUiFWLFDPHQWH� WRGRV� ORV� VXMHWRV� WXYLHVHQ

LQFHQWLYRV�D�WHQHUORV��LQFOXLGRV�ORV�VXMHWRV�TXH�SHUPDQHFtDQ�FDVDGRV��\�GHVSXpV�LQFOXLUHPRV

OD�SRVLELOLGDG�TXH�EULQGDEDQ�ORV�KLMRV�GH�REWHQHU�EHQHILFLRV�DGLFLRQDOHV�IRUPDQGR�XQLGDGHV



�

IDPLOLDUHV�FRQ�HOORV�\�WULEXWDQGR�HQ�OD�WDULID�PHQRV�SURJUHVLYD��TXH�HV�OR�TXH�SRGtD�KDFHU�XQD

SDUHMD�VL�QR�HVWDED�FDVDGD��R�VL�VH�VHSDUDED�R�GLYRUFLDED��

���,QFHQWLYRV�GHO�PDWULPRQLR�D�WHQHU�KLMRV

&RPR�OD�SUHVHQFLD�GH�KLMRV�GHSHQGLHQWHV�HQ� OD� IDPLOLD�SHUPLWtD�TXH� ORV�SDGUHV�� FRQ

ORV�FXDOHV�FRQYLYtDQ�� WXYLHVHQ�GHUHFKR�D�XQD�GHGXFFLyQ�HQ� OD�FXRWD�GHO� ,PSXHVWR��VH�SXHGH

GHFLU� TXH� HQ� HO� ,53)��� SUiFWLFDPHQWH� WRGRV� ORV� FRQWULEX\HQWHV� �LQFOXLGRV� ORV� TXH

SHUPDQHFtDQ� FDVDGRV�� WHQtDQ� LQFHQWLYRV� D� WHQHU� KLMRV�� (VD� GHGXFFLyQ� HQ� OD� FXRWD�� HUD

MXVWDPHQWH�HO�LPSRUWH�GHO�DKRUUR�ILVFDO�TXH�HO�KLMR�OHV�SURSRUFLRQDED��\�TXH�LED�D�KDFHU�TXH

ORV�SDGUHV�IXHVHQ�VRPHWLGRV�D�XQ�PHQRU�WLSR�PHGLR�GH�JUDYDPHQ��H[FHSWR�FXDQGR� OD�FXRWD

IXHUD�LQVXILFLHQWH�SDUD�DEVRUEHU�WRGD�OD�GHGXFFLyQ���9HiPRVOR�DQDOtWLFD�\�JUiILFDPHQWH�
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WHQHPRV�TXH

�
9pDVH HQ HO DSDUWDGR D� GHO DUWtFXOR �� GHO ,53)��� GRQGH DGHPiV VH HVWDEOHFtD TXH OD GHGXFFLyQ SRU

GHVFHQGLHQWHV QR KDFtD UHIHUHQFLD ~QLFDPHQWH D ORV KLMRV� VLQR TXH VH SRGtD GLVIUXWDU GH HOOD SRU ORV QLHWRV�

ELVQLHWRV� R FXDOTXLHU RWUD SHUVRQD YLQFXODGD DO VXMHWR SDVLYR�

�
&RQVLGHUDQGR TXH VH WUDWD GHO SULPHU KLMR�



�

G

[

G

[

K K

� �

� �

HV� GHFLU�� TXH� JUiILFDPHQWH� OD� H[LVWHQFLD� GH� XQ� KLMR� \�� SRU� OR� WDQWR�� HO� GHUHFKR� D� ODV

�������SHVHWDV�GH�GHGXFFLyQ�TXH�RULJLQDED��VXSRQtD�XQ�GHVSOD]DPLHQWR�GH�OD�FXUYD�GH�WLSRV

PHGLRV� GH� JUDYDPHQ�� W
�� KDFLD� DEDMR� GH�PDQHUD� SURSRUFLRQDO� �\� QR� SDUDOHOD��� WDO� FRPR� VH

PXHVWUD�HQ�OD�SDUWH�LQIHULRU�GH�OD�)LJXUD����\D�TXH�OD�GHGXFFLyQ�HUD�ILMD�H�LQGHSHQGLHQWH�GH�OD

UHQWD�� \� HOOR� KDFtD� TXH�� OyJLFDPHQWH�� GLVPLQX\HVH� VX� LPSRUWDQFLD� UHODWLYD� FRQIRUPH

DXPHQWDED� HO� QLYHO� GH� UHQWD� [�� HV� GHFLU�� TXH� HO� WLSR�PHGLR� GH� JUDYDPHQ� GLVPLQXtD�PHQRV

FXDQWR�PD\RU�HUD�OD�UHQWD�

7
W WK

������

������

R �[

�W


W


WK


R [� [�

)LJXUD��

�)XHQWH� (ODERUDFLyQ SURSLD�

(VWD�HUD�OD�~QLFD�IRUPD�HQ�TXH�XQ�PDWULPRQLR��VLQ�GHVKDFHUVH��HVWR�HV��VLQ�GLYRUFLDUVH

R� VHSDUDUVH�� VH� SRGtD� EHQHILFLDU� ILVFDOPHQWH� GH� VX� KLMR�� UHGXFLHQGR� VX� FXRWD� HQ� ������

SHVHWDV� �VL� VH� WUDWDED� GHO� SULPHUR�� SRUTXH� SRU� HO� VHJXQGR� KLMR� SRGtDQ� UHGXFLU� OD� FXRWD� HQ

�������SHVHWDV��\�HQ��������SHVHWDV�SRU�FDGD�XQR�GH�ORV�VLJXLHQWHV���6LQ�HPEDUJR��YDPRV�D



��

YHU� DKRUD�TXH� VL� HO�PDWULPRQLR� GHVKDFtD� VX� FRQWUDWR�PDWULPRQLDO� HO� EHQHILFLR� DWULEXLEOH� DO

KLMR�SRGtD�VHU�PD\RU�

���,QFHQWLYRV�GH�ORV�VROWHURV��VHSDUDGRV�R�GLYRUFLDGRV�D�WHQHU�KLMRV�

$GHPiV�GH� OD�GHGXFFLyQ�HQ� OD�FXRWD�� VL� VH�HVWDED� VROWHUR�� VHSDUDGR�R�GLYRUFLDGR�� OD

H[LVWHQFLD�GH�XQ�KLMR�SHUPLWtD�TXH�XQR�GH� ORV�SDGUHV� IRUPDVH�XQLGDG�IDPLOLDU�FRQ�HO�KLMR�\

TXH�� SRU� OR� WDQWR�� SDVDVH� GH� WULEXWDU� LQGLYLGXDOPHQWH� HQ� OD� WDULID� GHO� DUW�� ��� D� KDFHUOR

FRQMXQWDPHQWH� FRQ� HO� KLMR� HQ� OD� WDULID�PHQRV� SURJUHVLYD� GHO� DUW�� ���� 3RU� HO� FRQWUDULR�� HVWD

YHQWDMD� DGLFLRQDO� QR� H[LVWtD� SDUD� OD� SDUHMD� FRQ� XQ� KLMR� TXH� SHUPDQHFtD� FDVDGD�� SXHVWR� TXH

WRGDV�ODV�UHQWDV�WULEXWDEDQ�H[DFWDPHQWH�LJXDO�TXH�VLQ�HO�KLMR��R�DFXPXODGDPHQWH�HQ�OD�WDULID

GHO�DUW�����R�SRU�VHSDUDGR�HQ�OD�GHO�DUW������

3RU� OR� WDQWR�� ORV� VROWHURV�� VHSDUDGRV� \� GLYRUFLDGRV� �DXQTXH� VLJXLHVHQ� FRQYLYLHQGR�

SRGtDQ�REWHQHU�PD\RUHV�EHQHILFLRV�ILVFDOHV�GH�VXV�KLMRV�TXH�ORV�PDWULPRQLRV��HQ�OD�PHGLGD�HQ

TXH�OHV�SHUPLWtDQ�FUHDU�QXHYDV�XQLGDGHV�IDPLOLDUHV�TXH�WULEXWDEDQ�HQ�OD�WDULID�GHO�DUWtFXOR���

\��SRU�OR�WDQWR��WHQtDQ�PD\RUHV�LQFHQWLYRV�D�WHQHUORV��&RQFUHWDPHQWH��ODV�HVWUDWHJLDV��TXH�ORV

KLMRV�SHUPLWtDQ�D�XQD�SDUHMD�GH� VROWHURV�� VHSDUDGRV�R�GLYRUFLDGRV� HUDQ�GRV�� D�� HVWUDWHJLD���

FRQVWLWXLU� GRV� XQLGDGHV� IDPLOLDUHV� >+�� K�@�\�>0@�� \� E�� HVWUDWHJLD� ��� FRQVWLWXLU� GRV� XQLGDGHV

IDPLOLDUHV�>+��K�@�\�>0��K�@��9HiPRVODV�

D��(VWUDWHJLD����FRQVWLWXLU�GRV�XQLGDGHV�IDPLOLDUHV�>+��K�@�\�>0@�

(Q� HO� ,53)���� XQD� SDUHMD� FRQ� XQ� KLMR� WULEXWDED� PHQRV� VL� GHVKDFtD� VX� FRQWUDWR

PDWULPRQLDO�R�QR�OR�KDFtD�QXQFD��SHUR�FRQYLYtD��\�FRQVWLWXtD�GRV�XQLGDGHV� IDPLOLDUHV�� WDOHV

FRPR�>+��K�@�\�>0@��HQ�YH]�GH�VHU�XQD�XQLGDG�IDPLOLDU�LQWHJUDGD�SRU�HO�KRPEUH��+���OD�PXMHU

�0���\�HO�KLMR��K����>+��0��K�@�

3DUD�YHUOR��YDPRV�D�FRPSDUDU�OD�WULEXWDFLyQ�GH�XQD�SDUHMD�FDVDGD�FRQ�XQ�KLMR��FRQ�HO

TXH� IRUPDED� XQD� XQLGDG� IDPLOLDU� >+�� 0�� K�@�� FRQ� OD� GH� HVD� PLVPD� SDUHMD� IRUPDQGR� GRV

XQLGDGHV�IDPLOLDUHV�>+��K�@�\�>0@��SRUTXH�VH�KD�VHSDUDGR��GLYRUFLDGR��R�VLPSOHPHQWH�HVWDED

VROWHUD�

�
'LFKDV HVWUDWHJLDV VRQ H[SXHVWDV FODUDPHQWH HQ 3DVFXDO� $OHUDQ\ \ 6LHUUD �������



��

6L� OD� SDUHMD� HVWDED� FDVDGD� \� FRQVWLWXtD� XQD� XQLGDG� IDPLOLDU� WULEXWDED��� HO� PLQ

>W��K���[���W��K���[����W��K�[��[��@��PLHQWUDV�TXH�VL�VH�VHSDUDED��R�VLPSOHPHQWH�QR�VH�FDVDED��\�HO

SULPHU�SHUFHSWRU�IRUPDED�XQD�XQLGDG�IDPLOLDU�FRQ�HO�KLMR����WULEXWDED�W��K���[�����W��K���[���

'H�HVWD�IRUPD��VL�HO�PDWULPRQLR�WULEXWDED�LQGLYLGXDOPHQWH

W��K���[�����W��K���[��

HVWDED�HQ�XQD�SHRU�VLWXDFLyQ�TXH�VL�IRUPDED�GRV�XQLGDGHV�IDPLOLDUHV�\�WULEXWDED

W��K���[�����W��K���[��

SXHVWR�TXH��SRU�OD�YHQWDMD����GH�OD�H[LVWHQFLD�GH�GRV�WDULIDV��

W��K���[�����W��K���[�����W��K���[�����W��K���[���

3HUR�VL�WULEXWDED�FRQMXQWDPHQWH

W��K�[��[��

QR�HVWDED�FODUD��D�SULRUL��OD�RSFLyQ�PiV�LQWHUHVDQWH��SRU�GHSHQGHU�pVWD�WDQWR�GHO�QLYHO

FRPR�GHO� UHSDUWR�GH� UHQWDV�HQWUH� ORV�FyQ\XJHV�� DVt� FRPR�GH� OD�SURJUHVLYLGDG�GH� ODV� WDULIDV�

HVWR�HV�

W��K���[�����W��K���[���
!

� �W��K�[��[���

3DUD�TXH�IXHVH�PiV� LQWHUHVDQWH� OD�FRQVWLWXFLyQ�GH�GRV�XQLGDGHV� IDPLOLDUHV�>+��K�@�\

>0@��WHQtD�TXH�FXPSOLUVH�OR�VLJXLHQWH�

W��K���[�����W��K���[��� �W��K���[�����[��W
��K����[�����[��W
��K����[�����[��W©��K����[��
��
� �W��K��

�[�����[��W©��K����[��

HVWR�HV��TXH

W
� �K����[�����W©��K����[���

OR� FXDO� VH� YHULILFDED�� FRQ� OD� HVWUXFWXUD� GH� ODV� WDULIDV� GHO� ,53)���� MXQWR� D� OD

GHVLJXDOGDG�PiV�JHQHUDO�

��
&RQVLGHUHPRV TXH [� HV OD UHQWD GHO SULPHU SHUFHSWRU� [� OD GHO VHJXQGR �FRQ [� � [� [�� W� OD WDULID GHO

DUWtFXOR �� \ W� OD GHO DUW� ��� $GHPiV� FRQ XQ VHJXQGR VXEtQGLFH K HQ OD WDULID W� R W�� H[SUHVDPRV OD FXDQWtD GH

GHGXFFLyQ HQ OD FXRWD SRU XQ GHVFHQGLHQWH D OD TXH VH WLHQH GHUHFKR HQ FDGD GHFODUDFLyQ� LQGLFDQGR FRQ K�� TXH

VH WLHQH GHUHFKR D OD PLWDG GH OD GHGXFFLyQ PHQFLRQDGD SRU FRQYLYLU WDPELpQ FRQ HO RWUR SDGUH�

��
6HUtD LQWHUHVDQWH TXH IXHUD HO SULPHU SHUFHSWRU HO TXH IRUPDVH XQLGDG IDPLOLDU FRQ HO KLMR� SDUD TXH IXHVHQ ODV

UHQWDV PiV DOWDV ODV TXH WULEXWDVHQ D XQRV WLSRV GH JUDYDPHQ LQIHULRUHV�

��
(Q OD WULEXWDFLyQ DJUHJDGD OD VHJXQGD UHQWD WULEXWD� FRQ FDUDFWHU JHQHUDO� DO WLSR PDUJLQDO GH OD SULPHUD�



��

W©��[���!�W�
�[���t�W�
�[��

H[FHSWR�SDUD

��������d�[������������

(V� GHFLU�� TXH� HVWD� HVWUDWHJLD� GH�PXOWLSOLFDFLyQ� GH� ODV� XQLGDGHV� IDPLOLDUHV� UHVXOWDED

FODUDPHQWH� LQWHUHVDQWH� WDQWR� HQ� HO� FDVR� HQ� TXH� DPERV� FyQ\XJHV� REWHQtDQ� UHQWDV� \� OHV

UHVXOWDED�PHMRU�OD�RSFLyQ�GH�WULEXWDFLyQ�LQGLYLGXDO��\D�TXH�DVt��DO�GLVROYHU�HO�PDWULPRQLR�R�QR

FRQVWLWXLUOR��ODV�UHQWDV�VHJXtDQ�WULEXWDQGR�VHSDUDGDPHQWH��YHQWDMD�����SHUR�ODV�GH�XQR�GH�HOORV

OR�KDFtDQ� HQ� XQD� WDULID�PHQRV� SURJUHVLYD� �YHQWDMD� ����� FRPR� FXDQGR� REWHQLHQGR� UHQWDV� ORV

GRV�� OD� PHMRU� RSFLyQ� HQ� HO� PDWULPRQLR� HUD� OD� WULEXWDFLyQ� FRQMXQWD� �SXHVWR� TXH� GDGD� OD

HVWUXFWXUD�GH�ODV�HVFDODV�GH�JUDYDPHQ��W©��[���!�W�
�[���t�W�
�[����H[FHSWR�SDUD���������d�[���

���������

0HQFLyQ�HVSHFLDO�PHUHFH�HO�FDVR�HQ�TXH�VyOR�XQR�GH�ORV�FyQ\XJHV�REWHQtD�UHQWDV��[�� 

��\��SRU�OR�WDQWR��[�� �[���(Q�HVD�VLWXDFLyQ��VL�OD�SDUHMD�SHUPDQHFtD�FDVDGD�WULEXWDED
���HO�PLQ

>W��K���[���� W��K�[��@�� UHVXOWDQGR� PiV� YHQWDMRVD� OD� WULEXWDFLyQ� FRQMXQWD�� SXHVWR� TXH�� SRU� OD

SURSLHGDG� ��� XQD� UHQWD� WULEXWD� PHQRV� HQ� OD� WDULID� PHQRV� SURJUHVLYD�� VLHQGR� TXH�� DGHPiV�

WULEXWDQGR�FRQMXQWDPHQWH�GLVIUXWDEDQ�GH�WRGD�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV��PLHQWUDV�TXH

VL� WULEXWDEDQ� SRU� VHSDUDGR� SHUGtDQ� OD�PLWDG� GH� GLFKD� GHGXFFLyQ� �DO� QR� SRGHUOD� GLVIUXWDU� HO

VHJXQGR�SHUFHSWRU��TXH�QR�REWHQtD�UHQWDV���<�VL��HQ�FDPELR��OD�SDUHMD�VH�VHSDUDED�VLJXLHQGR�OD

HVWUDWHJLD�SODQWHDGD�� FRPR�QR� VH� SURGXFtD� VHSDUDFLyQ� DOJXQD� GH� UHQWDV� TXH� GLVPLQX\HVH� OD

SURJUHVLYLGDG� �SRU� HVWDU� WRGD� OD� UHQWD� HQ� PDQRV� GH� XQR� VyOR��� QR� VRODPHQWH� QR� VH

EHQHILFLDEDQ� GH� OD� YHQWDMD� ��� VLQR� TXH�� DGHPiV�� SHUGtDQ� OD� PLWDG� GH� OD� GHGXFFLyQ� SRU

GHVFHQGLHQWHV��WULEXWDQGR�W��K���[���

<�FRPR�SRU�OD�PHQRU�GHGXFFLyQ�SRU�GHVFHQGLHQWHV

W��K���[���!�W��K�[��

QR� UHVXOWDED� LQWHUHVDQWH� OD� VHSDUDFLyQ� R� OD� QR� IRUPDFLyQ� GHO� PDWULPRQLR�� <� QR

UHVXOWDED� LQWHUHVDQWH�HQ��������SHVHWDV��TXH�HUD� MXVWDPHQWH�HO� LPSRUWH�GH� OD�GHGXFFLyQ�TXH

SHUGtDQ� \�� SRU� OR� WDQWR�� HO� H[FHVR� GH� WULEXWDFLyQ� TXH� VRSRUWDED� OD� SDUHMD� UHVSHFWR� D� VX

VLWXDFLyQ�GH�FDVDGRV��(VWH�GHVLQFHQWLYR�D�HVWDU�VHSDUDGRV�VH�SURGXFtD�VLHPSUH�TXH�OD�UHQWD�GHO

��
(Q DGHODQWH� OD RSFLyQ PiV YHQWDMRVD OD VHxDODUHPRV VXEUD\DGD�



��

VHJXQGR�SHUFHSWRU�HUD�WDQ�SHTXHxD�R�QXOD�TXH�QR�SRGtD�DEVRUEHU�WRGD�OD�GHGXFFLyQ�SRU�KLMRV

D�OD�TXH�WHQtD�GHUHFKR�

(Q� OD� )LJXUD� �� KHPRV� UHFRJLGR�� D�PRGR� GH� HMHPSOR� JUiILFR�� ORV� UHVXOWDGRV� GH� HVWD

HVWUDWHJLD���� TXH� KHPRV� DQDOL]DGR� FRPSDUDQGR�� SULPHUR�� SDUD� XQD� SDUHMD� FX\RV� PLHPEURV

JDQDEDQ� OR� PLVPR�� OD� WULEXWDFLyQ� ySWLPD� GHO� PDWULPRQLR� FRQ� XQ� KLMR� >PLQ^R[YP�

�R[�DE�R[�DE�`@�� FRQ� OD� TXH� VH� GHULYDED� GH� OD� VHSDUDFLyQ� \� FUHDFLyQ� GH� GRV� XQLGDGHV

IDPLOLDUHV�� >+�� K�@� \� >0@�� GH� ODV� FXDOHV�� OD� SULPHUD� RSWDED� SRU� OD� WULEXWDFLyQ� FRQMXQWD��

>R[�VU�R[�DE@�� /D� WULEXWDFLyQ� HUD� PHQRU�� HVWDQGR� VHSDUDGRV�� HQ� HO� iUHD� >�R[�DE�R[�DE�� �

�R[�VU�R[�DE�@  >UVDE@�
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�W�
 �W�� K��
 W�
��W��K��
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R [� [� [

)LJXUD��

)XHQWH� (ODERUDFLyQ SURSLD�

��
/DV FXUYDV GH WUD]R JUXHVR W

�

 \ W

�

� UHFRJHQ ORV WLSRV PHGLRV GH JUDYDPHQ �HQ OD WDULID LQGLYLGXDO \ HQ OD

FRQMXQWD� UHVSHFWLYDPHQWH� D ORV TXH VH YHtDQ VRPHWLGRV ORV LQGLYLGXRV VLQ KLMRV� /DV FXUYDV GH WUD]R ILQR W

��K��

\ W

��K��

UHSUHVHQWDQ ORV WLSRV PHGLRV GH JUDYDPHQ D ORV TXH VH YHtDQ VRPHWLGRV ORV LQGLYLGXRV FRQ � KLMR SHUR

TXH VH EHQHILFLDEDQ VyOR GH OD PLWDG GH OD GHGXFFLyQ D OD TXH GDED GHUHFKR� SRU FRQYLYLU HO KLMR WDPELpQ FRQ HO

RWUR SDGUH� $GHPiV� W

��K

UHSUHVHQWD OD FXUYD GH WLSRV PHGLRV GH JUDYDPHQ D TXH VH YHtDQ VRPHWLGRV ORV

LQGLYLGXRV TXH WULEXWDEDQ HQ OD WDULID PHQRV SURJUHVLYD SRU IRUPDU XQLGDG IDPLOLDU FRQ HO KLMR� \ TXH GLVIUXWDEDQ

GH OD GHGXFFLyQ tQWHJUD�

��
(VWUDWHJLD TXH� SRU OD SURSLHGDG � GH ODV WDULIDV� VLHPSUH HV PHQRV FRVWRVD TXH OD GH TXH HVD XQLGDG IDPLOLDU�

IRUPDGD SRU HO SDGUH \ HO KLMR VLQ UHQWDV� WULEXWH HQ OD WDULID GHO DUWtFXOR ���



��

7DPELpQ�KHPRV�FRPSDUDGR�JUiILFDPHQWH�OD�WULEXWDFLyQ�GH�XQ�PDWULPRQLR�FRQ�XQ�VROR

SHUFHSWRU��[� ����FRQ�[� �[��\�XQ�KLMR��HO�PLQ�>R[JI��R[YP@��FRQ�OD�TXH�VRSRUWDUtD�HVD�PLVPD

SDUHMD�GH�FRQVWLWXLU�GRV�XQLGDGHV�IDPLOLDUHV��>R[FG@��(Q�HVWH�FDVR��VHUtD�PHQRU�OD�WULEXWDFLyQ

GHO�PDWULPRQLR�HQ�HO�iUHD�>R[FG��R[YP@� ��>PYFG@�

E��(VWUDWHJLD����FRQVWLWXLU�GRV�XQLGDGHV�IDPLOLDUHV�>+��K�@�\�>0��K�@�

6L�OD�SDUHMD�WHQtD�GRV�KLMRV��OD�VHSDUDFLyQ�R�VROWHUtD��FRQ�FRQYLYHQFLD��UHVXOWDED�PXFKR

PiV�LQWHUHVDQWH��GDGR�TXH�OD�HVWUDWHJLD�GHVFULWD�DQWHV�VH�SHUIHFFLRQDED�DO�SRGHU�TXHGDUVH�FDGD

XQR�GH�ORV�VXMHWRV�FRQ�XQR�GH�ORV�KLMRV�\�IRUPDU�DVt�GRV�XQLGDGHV�IDPLOLDUHV��>+��K�@�\�>0�

K�@�TXH�DFXGtDQ�SRU�VHSDUDGR��YHQWDMD����D�OD�WDULID�GHO�DUWtFXOR�����YHQWDMD����

6L�HO�PDWULPRQLR�WULEXWDED�VHSDUDGDPHQWH��

W���K���[�����W���K���[���

HVWDED�HQ�XQD�SHRU�VLWXDFLyQ�TXH�VL�IRUPDED�GRV�XQLGDGHV�IDPLOLDUHV�\�WULEXWDED

W���K���[�����W���K���[���

SXHVWR�TXH�SRU�OD�YHQWDMD��

W���K���[�����W���K���[�����W���K���[�����W���K���[���

VLHQGR��DVLPLVPR��PiV�LQWHUHVDQWH�HVWD�HVWUDWHJLD���TXH�OD���DQWHULRU��\D�TXH��DGHPiV

GH�SRU�OD�GHGXFFLyQ�DGLFLRQDO�SRU�HO�VHJXQGR�GHVFHQGLHQWH��SRU�OD�PLVPD�YHQWDMD���

W���K���[�����W���K���[�����W��K���[�����W��K���[���

<�VL�OD�XQLGDG�IDPLOLDU�WULEXWDED�FRQMXQWDPHQWH

W���K�[��[���

RFXUUtD�OR�PLVPR��SXHVWR�TXH�SRU�OD�YHQWDMD���GH�ODV�WDULIDV�WHQtDPRV�TXH�

�W���K���[�����W���K���[�����W���K�[��[���

(Q�FDPELR��VL�VyOR�XQR�GH�ORV�PLHPEURV�GH�OD�SDUHMD�REWHQtD�UHQWDV��D�pVWD�OH�UHVXOWDED

PiV� LQWHUHVDQWH� HVWDU� FDVDGD�� SXHVWR� TXH� DVt� GLVIUXWDED� GH� WRGD� OD� GHGXFFLyQ� SRU

��
&RPR DKRUD FRQVLGHUDPRV GRV KLMRV HQ HO DQiOLVLV� SDUD VLPSOLILFDU XWLOL]DUHPRV FRPR VHJXQGR VXEtQGLFH�

LQGLFDWLYR GH OD FXDQWtD GH OD GHGXFFLyQ� �K R �K�� �DXQTXH OD FXDQWtD GH OD GHGXFFLyQ QR VHD OD PLVPD SDUD HO

SULPHU \ VHJXQGR SHUFHSWRU��



��

GHVFHQGLHQWHV� \� GH� OD� PHQRU� SURJUHVLYLGDG� GH� OD� WDULID� GHO� DUW�� ���� WULEXWDQGR� W���K�[���

PLHQWUDV�TXH� VL� QR� IRUPDED�PDWULPRQLR�� DGHPiV� GH� QR� UHGXFLUVH� OD� SURJUHVLYLGDG� �SRU� QR

VHSDUDUVH�ODV�UHQWDV��\�QR�SRGHU�IRUPDUVH�XQD�QXHYD�XQLGDG�IDPLOLDU�TXH�WULEXWDVH�HQ�OD�WDULID

GHO�DUWtFXOR������VH�SHUGtD�OD�PLWDG�GH�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�D�OD�TXH�WHQtD�GHUHFKR��

HVWR�~OWLPR�RFXUUtD�QXHYDPHQWH�VLHPSUH�TXH�OD�UHQWD�GHO�VHJXQGR�SHUFHSWRU�HUD�WDQ�SHTXHxD

TXH�pVWH�QR�SRGtD�EHQHILFLDUVH�GH�WRGD�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�D�OD�TXH�WHQtD�GHUHFKR�

��VLHQGR�VX�WULEXWDFLyQ�W���K���[���

(Q�GHILQLWLYD�� FXDQGR�KDEtD�GRV�SHUFHSWRUHV�GH� UHQWDV� FRQ�GRV�KLMRV�� HVWi� FODUR� TXH

H[LVWtDQ�LQFHQWLYRV�D�VHSDUDUVH�R�D�SHUPDQHFHU�VROWHURV� �VDOYR�FXDQGR�HO�VHJXQGR�SHUFHSWRU

QR�SRGtD�EHQHILFLDUVH�GH�WRGD�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�D�OD�TXH�WHQtD�GHUHFKR���$XQTXH

HVWH� LQFHQWLYR� GHMDED� GH� H[LVWLU� VL� VyOR� XQR� GH� ORV� FyQ\XJHV� REWHQtD� UHQWDV�� SXHVWR� TXH�

HQWRQFHV��QR�VyOR�QR�VH�EHQHILFLDEDQ�GH�OD�YHQWDMD���GH�OD�VHSDUDFLyQ�GH�UHQWDV��VLQR�TXH�OD

SDUHMD�SHUGtD� OD�PLWDG�GH�OD�GHGXFFLyQ�SRU�KLMRV�D� OD�TXH�WHQtD�GHUHFKR��SRU� OR�TXH� OR� LGHDO

SDUD�HOORV�HUD�WULEXWDU�FRQMXQWDPHQWH�HQ�OD�WDULID�GHO�DUWtFXOR����\�EHQHILFLDUVH�GH�ODV�������

SHVHWDV�GH�GHGXFFLyQ�SRU�ORV�GRV�KLMRV��HV�GHFLU��VHJXLU�FDVDGRV�

(Q� FDPELR�� FRQ� XQ� WHUFHU� KLMR� HO� EHQHILFLR� TXHGDED� VLPSOHPHQWH� UHGXFLGR� D� XQD

GHGXFFLyQ�HQ� OD�FXRWD�GH��������SWDV��� IXHVH�FXDO� IXHVH�HO� HVWDGR�FLYLO�GH� OD�SDUHMD�\� IXHVH

FXDO�IXHVH�OD�PRGDOLGDG�GH�WULEXWDFLyQ�R�HVWUDWHJLD�TXH�DGRSWDVHQ���

���)HFKD�LGyQHD�SDUD�WHQHU�ORV�KLMRV

&RQVLGHUDQGR�WRGRV�ORV�EHQHILFLRV�ILVFDOHV�TXH�KHPRV�YLVWR�JHQHUDEDQ�ORV�KLMRV� �ODV

GHGXFFLRQHV� HQ� OD� FXRWD�� \� OD� SRVLELOLGDG� GH� FUHDU� QXHYDV� XQLGDGHV� IDPLOLDUHV� FRQ� HO

FRQVLJXLHQWH�GLVIUXWH�GH�ODV�SURSLHGDGHV���\���GH�ODV�WDULIDV���SXHGH�GHFLUVH�TXH��HQ�SULQFLSLR�

HQ�HO�,53)���EDVWDED�FRQ�TXH�HO�KLMR�QDFLHVH�HO����GH�GLFLHPEUH��(VWR�HUD�DVt��SRUTXH�SDUD

GLVIUXWDU�GH�DPEDV�YHQWDMDV�KDEtD�TXH�DWHQGHU�D�OD�IHFKD�GH�GHYHQJR�GHO�,PSXHVWR��WDO�FRPR

HVWLSXODED�HO�DUWtFXOR����GHO�,53)��� (V�GHFLU��TXH�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�GH�OD�TXH

SRGtD� GLVIUXWDU� HO� VXMHWR� SDVLYR� HUD� SRU� ORV� GHVFHQGLHQWHV� TXH� HQ� OD� IHFKD� GH� GHYHQJR� GHO

,PSXHVWR��QRUPDOPHQWH�HO����GH�GLFLHPEUH��FXPSOLHVHQ�ORV�UHTXLVLWRV�HVWDEOHFLGRV�SDUD�HOOR�

��
(VWR VHUtD DVt VLHPSUH TXH FDGD XQR GH ORV GRV SULPHURV KLMRV IRUPDVH XQLGDG IDPLOLDU FRQ XQ SHUFHSWRU GH

UHQWDV� >+� K�@ \ >0� K�@� SRUTXH VL ORV GRV SULPHURV KLMRV IRUPDEDQ XQD XQLGDG IDPLOLDU FRQ XQR VyOR GH ORV

SHUFHSWRUHV� >+� K�� K�@ \ >0@� \ DKRUD HO WHUFHU KLMR FRQVWLWXtD RWUD XQLGDG FRQ HO VHJXQGR SHUFHSWRU�

QXHYDPHQWH KDEUtD XQ EHQHILFLR DGLFLRQDO D OD GHGXFFLyQ� FRQVLVWHQWH HQ OD YHQWDMD TXH SURSRUFLRQD OD

SURSLHGDG � GH ODV WDULIDV�



��

\� ORV� PLHPEURV� GH� OD� XQLGDG� IDPLOLDU� VH� GHWHUPLQDEDQ� WDPELpQ� DWHQGLHQGR� D� OD� IHFKD� GH

GHYHQJR��SRU�OR�TXH�EDVWDED�FRQ�TXH�HO�KLMR�QDFLHVH�HVH�GtD��7HQHU�DO�KLMR�HO����GH�GLFLHPEUH

VXSRQtD�HVSHUDU�KDVWD�HO�~OWLPR�PRPHQWR�SDUD�SRGHU�GLVIUXWDU�GH�ORV�PLVPRV�EHQHILFLRV�D�ORV

TXH�KXELHUD�WHQLGR�GHUHFKR�HVD�SDUHMD�VL�OR�KXELHVH�WHQLGR�HO�XQR�GH�HQHUR�GH�HVH�PLVPR�DxR�

VyOR�TXH��DVt��VH�HVWDEDQ�HYLWDQGR�WRGRV�ORV�FRVWHV�GH�VX�FXLGDGR�

6LQ�HPEDUJR��VL�KDEtD�PiV�GH�XQ�SHUtRGR�LPSRVLWLYR�HQ�HO�DxR�QDWXUDO�HO�DQiOLVLV�HUD

XQ� SRFR�PiV� FRPSOHMR�� \D� TXH� ORV� DKRUURV� ILVFDOHV� TXH� JHQHUDEDQ� ORV� KLMRV� GHSHQGtDQ� GHO

SHUtRGR�HQ�TXH�QDFtDQ��3DUD�FDOFXODU�HQ�HVWH�~OWLPR�FDVR�ORV�EHQHILFLRV�ILVFDOHV�GH�OD�SDUHMD

GHEHPRV� WHQHU� HQ� FXHQWD� TXH�� SULPHUR�� KDEtD� PiV� GH� XQ� GHYHQJR� DO� TXH� DWHQGHU� SDUD

GHWHUPLQDU�ORV�PLHPEURV�GH�OD�XQLGDG�IDPLOLDU�\�ODV�FLUFXQVWDQFLDV�SHUVRQDOHV�\�IDPLOLDUHV��\�

VHJXQGR��TXH�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�GHEtD�SURUUDWHDUVH�HQ�IXQFLyQ�GH�OD�GXUDFLyQ�GH

FDGD�XQR�GH� ORV�SHUtRGRV� LPSRVLWLYRV� �DUW�������GHO� ,53)�����GH�PDQHUD�TXH��VHJ~Q�HQ�TXp

SHUtRGR�QDFLHVH�HO�KLMR�OD�FXDQWtD�GH�OD�GHGXFFLyQ�D�OD�TXH�VH�WHQtD�GHUHFKR�HUD�GLVWLQWD�

6XSRQJDPRV� TXH� HVWD� VLWXDFLyQ� HV� OD� TXH� VH� OHV� SODQWHDED� D� GRV� LQGLYLGXRV� TXH� VH

FDVDEDQ� D� OR� ODUJR� GHO� DxR� \� WUDV� OD� ERGD� WULEXWDEDQ� FRQMXQWDPHQWH� �UHTXLVLWR� TXH� HUD

LQGLVSHQVDEOH� SDUD� TXH� VH� WUXQFDVH� HO� SHUtRGR� LPSRVLWLYR� \�� SRU� OR� WDQWR�� SDUD� TXH� VH

SURGXMHVHQ�GRV�GHYHQJRV�HQ�ORV�TXH�GHWHUPLQDU�ODV�FLUFXQVWDQFLDV�SHUVRQDOHV�\�IDPLOLDUHV�TXH

GHEtDQ�WHQHUVH�HQ�FXHQWD���(Q�XQ�FDVR�FRPR�pVWH��SRGtDQ�SURGXFLUVH�GRV�VLWXDFLRQHV�

���� 7HQHU� DO� KLMR� GXUDQWH� HO� SULPHU� SHUtRGR� LPSRVLWLYR� GH� IRUPD� TXH�� SULPHUR�� HQ

DPERV� SHUtRGRV� SXGLHVHQ� EHQHILFLDUVH� GH� OD� GHGXFFLyQ� SRU� GHVFHQGLHQWHV�� GHGXFFLyQ� TXH

DXQTXH�VH�SURUUDWHDVH�SDUD� LPSXWDU� OD�FXDQWtD�DGHFXDGD�D�FDGD�SHUtRGR�\� D� FDGD� VXMHWR�� HQ

WRWDO�FRQIRUPDUtD�XQ�LPSRUWH�GH��������SHVHWDV�DO�DxR��\�VHJXQGR��TXH�HQ�HO�SULPHU�SHUtRGR

LPSRVLWLYR�XQR�GH� ORV�SDGUHV�SXGLHVH� IRUPDU�XQLGDG� IDPLOLDU�FRQ�HO�KLMR�\� WULEXWDU�FRQ�VXV

UHQWDV�HQ�OD�WDULID�PHQRV�SURJUHVLYD�GHO�DUWtFXOR�����\�EHQHILFLDUVH�HQWRQFHV�GH�OD�YHQWDMD���GH

ODV� WDULIDV�� 3DUD� WRGR� HOOR�� EDVWDED� FRQ� WHQHU� DO� KLMR� HO� ~OWLPR� GtD� GH� HVWH� SULPHU� SHUtRGR

LPSRVLWLYR��VLHQGR�OD�WULEXWDFLyQ���

W��K©���[�©����W��K©���[�©����W��K©©�[�©©��[�©©�

��
&RQ [�© \ [�© LQGLFDPRV OD UHQWD TXH JDQD HO SULPHU \ VHJXQGR SHUFHSWRU� UHVSHFWLYDPHQWH� HQ HO SULPHU

SHUtRGR LPSRVLWLYR� \ FRQ [�©© \ [�©© OD TXH REWLHQHQ HQ HO VHJXQGR SHUtRGR LPSRVLWLYR� VLHQGR [�© � [�©©  [� � \

[�© � [�©©  [�� 'H OD PLVPD IRUPD� FRQ K© LQGLFDPRV OD SDUWH GH OD GHGXFFLyQ SRU GHVFHQGLHQWHV TXH

FRUUHVSRQGH DO SULPHU SHUtRGR LPSRVLWLYR� \ FRQ K©© OD SDUWH GH OD GHGXFFLyQ TXH FRUUHVSRQGH DO �� SHUtRGR

LPSRVLWLYR� VLHQGR K© � K©©  K�



��

����7HQHU�DO�KLMR�GXUDQWH�HO�VHJXQGR�SHUtRGR�LPSRVLWLYR��GH�WDO�PDQHUD�TXH�FXDQGR�VH

GHYHQJDVH�HO�,PSXHVWR�HQ�HO�SULPHU�SHUtRGR��HQ�HO�TXH�FDGD�XQR�GH�ORV�KDVWD�HQWRQFHV�QRYLRV

GHEtD� GHFODUDU� SRU� VHSDUDGR� VXV� UHQWDV� HQ� OD� WDULID� GHO� DUWtFXOR� ���� QR� FRUUHVSRQGLHVH

GHGXFFLyQ�DOJXQD�SRU�GHVFHQGLHQWHV��DO�QR�KDEHUOR�WHQLGR�WRGDYtD��PLHQWUDV�TXH�HQ�OD�WHUFHUD

GHFODUDFLyQ�GHO�DxR��TXH�VHUtD�OD�TXH�KLFLHVHQ�GH�IRUPD�FRQMXQWD�SRU�ODV�UHQWDV�REWHQLGDV�WUDV

HO�PDWULPRQLR��Vt�TXH�SXGLHVHQ�GLVIUXWDU�GH�OD�PLVPD��DXQTXH�QR�HQ�VX�WRWDOLGDG��DO�WHQHU�pVWD

TXH�VHU�SURUUDWHDGD�SRU�HO�SHUtRGR�GH�WLHPSR�TXH�LQWHJUDED�HVWH�VHJXQGR�SHUtRGR�LPSRVLWLYR�

6L� HUD� pVWH� HO� FDVR�� EDVWDED� FRQ� WHQHU� DO� KLMR� HQ� OD� IHFKD� GH� GHYHQJR� GHO� VHJXQGR� SHUtRGR

LPSRVLWLYR��HV�GHFLU��HO����GH�GLFLHPEUH��WULEXWDQGR�

W��[�©����W��[�©����W��K©©�[�©©��[�©©�

(Q�FXDOTXLHUD�GH� ODV�GRV� VLWXDFLRQHV�HVWDED�FODUR�TXH��SDUD�PLQLPL]DU� ORV�FRVWHV�GH

PDQWHQLPLHQWR�GHO�KLMR�VLQ�SHUGHU�QLQJXQR�GH�ORV�EHQHILFLRV�ILVFDOHV�TXH�JHQHUDED�� OR� LGHDO

HUD�WHQHUOR�HO�XOWLPR�GtD�GHO�SHUtRGR�LPSRVLWLYR�HQ�HO�TXH�KXELHVH�QDFLGR��HV�GHFLU��HO�GtD�HQ

TXH�VH�GHYHQJDVH�HO�,PSXHVWR�

3HUR��DO�FRPSDUDU�ODV�GRV�VLWXDFLRQHV�VH�REVHUYD�TXH�

W��K©���[�©����W��K©���[�©����W��K©©�[�©©��[�©©����W��[�©����W��[�©����W��K©©�[�©©��[�©©�

HV�GHFLU��TXH�HQ�OD�SULPHUD�VLWXDFLyQ��OD�WULEXWDFLyQ�GH�OD�IDPLOLD�HUD�PHQRU�TXH�HQ�OD

VHJXQGD�� WDQWR�SRU� OD�PD\RU�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�D� OD�TXH� WHQtD�GHUHFKR� OD�SDUHMD�

FRPR�SRU�OD�WULEXWDFLyQ�GH�XQR�GH�HOORV�GXUDQWH�HO�SULPHU�SHUtRGR�HQ�OD�WDULID�W� �YHQWDMD���GH

ODV�WDULIDV���SRU�OR�TXH��GHVGH�XQ�SXQWR�GH�YLVWD�HVWULFWDPHQWH�ILVFDO��HUD�FRQYHQLHQWH�WHQHUOR

HO�~OWLPR�GtD�GHO�SULPHU�SHUtRGR�LPSRVLWLYR�

(Q� OD� )LJXUD� ��� KHPRV� FRPSDUDGR� JUiILFDPHQWH� ODV� GRV� VLWXDFLRQHV� FRPHQWDGDV�

FRQVLGHUDQGR�� SDUD� VLPSOLILFDU�� TXH� ODV� UHQWDV� GH� DPERV� SHUFHSWRUHV� HUDQ� LJXDOHV�� TXH� VH

GLVWULEXtDQ�SURSRUFLRQDOPHQWH�D�OR�ODUJR�GHO�SHUtRGR�LPSRVLWLYR��\�TXH�ORV�VXMHWRV�VH�FDVDEDQ

D� PLWDG� GH� DxR���� *UiILFDPHQWH�� SRU� OR� WDQWR�� OD� WULEXWDFLyQ� HQ� OD� SULPHUD� VLWXDFLyQ

HTXLYDOGUtD� DO� iUHD� >R[�©DH�� R[�©GF�� R[�HI@� \�� HQ� OD� VHJXQGD�� DO� iUHD� >R[�©PK�� R[�©PK�

R[�HI@��VLHQGR�OD�SULPHUD�LQIHULRU�D�OD�VHJXQGD�HQ�HO�iUHD�>HDGJUK@�

��
(V GHFLU TXH [�©  [�©©  [�©  [�©©� \ TXH K©  K©©  K��� SRU OR TXH� K©��  K©©��  K���
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)LJXUD��

)XHQWH� (ODERUDFLyQ SURSLD�

6XSRQJDPRV�DKRUD�TXH�HO�SHUtRGR�LPSRVLWLYR�VH�WUXQFDED�SRUTXH�XQ�PDWULPRQLR�TXH

WULEXWDED� FRQMXQWDPHQWH� VH� VHSDUDED� OR� ODUJR� GHO� DxR�� (Q� HVWH� FDVR�� FDEUtDQ� RWUDV� GRV

SRVLELOLGDGHV�

����7HQHU�DO�KLMR�GXUDQWH�HO�SULPHU�SHUtRGR�LPSRVLWLYR�\�EHQHILFLDUVH�GXUDQWH�WRGR�HO

DxR�GH�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV��TXH�HQ�WRWDO�HUD�GH��������SHVHWDV��DGHPiV�GH�IRUPDU

XQR� GH� ORV� SDGUHV� XQLGDG� IDPLOLDU� FRQ� HO� KLMR� GXUDQWH� HO� VHJXQGR� SHUtRGR� LPSRVLWLYR� \

WULEXWDU�FRQ�VXV�UHQWDV�HQ�OD�WDULID�PHQRV�SURJUHVLYD�GHO�DUWtFXOR�����YHQWDMD���GH�ODV�WDULIDV��

(Q�HVWD�VLWXDFLyQ��\�SDUD�HYLWDU�ORV�FRVWHV�GH�PDQWHQLPLHQWR�GHO�KLMR�VLQ�SHUGHU�QLQJ~Q�WLSR�GH

EHQHILFLR��FRQYHQtD� WHQHUOR�HO�~OWLPR�GtD�GH�HVWH�SULPHU�SHUtRGR� LPSRVLWLYR��HQ� OD� IHFKD�GH

GHYHQJR�GH�HVWH�SULPHU�SHUtRGR���WULEXWDQGR�

W��K©�[�©��[�©����W��K©©���[�©©����W��K©©���[�©©�

���� 7HQHU� DO� KLMR� GXUDQWH� HO� VHJXQGR� SHUtRGR� LPSRVLWLYR�� GH� IRUPD� TXH�� FXDQGR� VH

GHYHQJDVH�HO�,PSXHVWR�HQ�HO�SULPHU�SHUtRGR��TXH�HUD�FXDQGR�GHFODUDEDQ�FRQMXQWDPHQWH�SRU

ODV�UHQWDV�REWHQLGDV�KDVWD�HQWRQFHV��QR�FRUUHVSRQGLHVH�GHGXFFLyQ�DOJXQD�SRU�GHVFHQGLHQWHV�



��

DO�QR�KDEHUOR�WHQLGR�WRGDYtD��\�HQ�ODV�GRV�GHFODUDFLRQHV�VLJXLHQWHV��HQ�ODV�TXH�FDGD�XQR�GHEtD

GHFODUDU�SRU�VHSDUDGR�VXV�UHQWDV��DXQTXH�ODV�GH�XQR�GH�HOORV�SXGLHVHQ�WULEXWDU�HQ�OD�WDULID�GHO

DUWtFXOR� ��� DO� IRUPDU� XQLGDG� IDPLOLDU� FRQ� HO� KLMR� �YHQWDMD� �� GH� ODV� WDULIDV��� Vt� SXGLHVHQ

GLVIUXWDU�GH�OD�PLVPD��DXQTXH�HQ�OD�SURSRUFLyQ�TXH�OHV�FRUUHVSRQGLHVH�VHJ~Q�OD�GXUDFLyQ�GHO

VHJXQGR�SHUtRGR�LPSRVLWLYR��6L�HO�KLMR�VH�WHQtD�HQ�HVWH�VHJXQGR�SHUtRGR��OR�LGHDO�HUD�WDPELpQ

UHWUDVDU�VX�QDFLPLHQWR�OR�Pi[LPR�SRVLEOH�SDUD�PLQLPL]DU�ORV�JDVWRV�GH�VX�PDQWHQLPLHQWR�VLQ

SHUGHUVH��SRU�HOOR��HO�GHUHFKR�D�GLVIUXWDU�GH�ORV�EHQHILFLRV�TXH�JHQHUDED��HV�GHFLU��WHQHUOR�HQ

OD�IHFKD�GH�GHYHQJR�GH�HVWH�VHJXQGR�SHUtRGR��HO����GH�GLFLHPEUH��WULEXWDQGR�

W��[�©��[�©����W��K©©���[�©©����W��K©©���[�©©�

1XHYDPHQWH� WHQHPRV� TXH�� SDUD� GLVIUXWDU� GH� WRGDV� ODV� YHQWDMDV� ILVFDOHV� TXH� HO� KLMR

JHQHUDED�EDVWDED�FRQ�WHQHUOR�HQ�OD�IHFKD�GH�GHYHQJR�GHO�SHUtRGR�LPSRVLWLYR�HQ�TXH�KXELHVH

QDFLGR��6LQ�HPEDUJR��FRPSDUDQGR�ODV�GRV�VLWXDFLRQHV�REVHUYDPRV�TXH

W��K©�[�©��[�©����W��K©©���[�©©����W��K©©���[�©©����W��[�©��[�©����W��K©©���[�©©����W��K©©���[�©©�

HV�GHFLU��TXH�HQ�OD�SULPHUD�VLWXDFLyQ�OD�WULEXWDFLyQ�GH�OD�IDPLOLD�HUD�PHQRU�TXH�HQ�OD

VHJXQGD� HQ� HO� LPSRUWH� GH� OD�PD\RU� GHGXFFLyQ� SRU� GHVFHQGLHQWHV� D� OD� TXH� WHQtD� GHUHFKR� OD

SDUHMD��SRU�OR�TXH��ILVFDOPHQWH��FRQYHQtD�WHQHU�DO�KLMR�HQ�HO�SULPHU�SHUtRGR�LPSRVLWLYR��(VWD

GLIHUHQFLD��HTXLYDOGUtD�JUiILFDPHQWH��HQ�OD�)LJXUD����DO�iUHD�>R[�VZ��R[�©DH��R[�©GF@��>R[�HI�

R[�©DH��R[�©GF@� �>IHVZ@�

7HQHPRV�HQWRQFHV�TXH��SDUD�EHQHILFLDUVH�GH�WRGRV�ORV�DKRUURV�ILVFDOHV�TXH�JHQHUDEDQ

ORV�KLMRV��EDVWDED�FRQ�TXH�pVWRV�QDFLHVHQ�HQ�OD�IHFKD�GH�GHYHQJR�GHO�,PSXHVWR��1R�REVWDQWH�

VL�H[LVWtD�PiV�GH�XQ�SHUtRGR�LPSRVLWLYR�HQ�HO�DxR�QDWXUDO��ORV�KLMRV�GHEtDQ�WHQHUVH�HQ�OD�IHFKD

GH� GHYHQJR� GHO� SULPHUR�� \D� TXH� HV� DVt� FRPR� VH� DSURYHFKDEDQ� DO� Pi[LPR� ORV� EHQHILFLRV

ILVFDOHV� TXH� ORV� PLVPRV� TXH� JHQHUDEDQ�� 3DUD� WHQHUOR� HO� SULPHU� GtD� GHO� VHJXQGR� SHUtRGR

LPSRVLWLYR��PiV�YDOtD�WHQHUOR�HO�~OWLPR�GtD�GHO�SULPHUR�

���5HFDSLWXODFLyQ

5HFDSLWXODQGR� OR� YLVWR� HQ� HVWD� VHFFLyQ� WHQGUtDPRV� TXH�� VL� OD� LGHD� GH� OD� SDUHMD� HUD

VHJXLU� FDVDGD�� HQ� HO� ,53)��� ORV� LQFHQWLYRV� D� WHQHU� KLMRV� HUDQ� UHGXFLGRV�� SXHVWR� TXH� ODV

YHQWDMDV�ILVFDOHV�HPSH]DEDQ�\�WHUPLQDEDQ�FRQ�ODV�GHGXFFLRQHV�HQ�OD�FXRWD��3HUR��HQ�FDPELR�

VL� OD� SDUHMD� GHFLGtD� XWLOL]DU� OD� RWUD� KHUUDPLHQWD� TXH� HO� ,53)��� SRQtD� HQ� VXV� PDQRV�� OD

VHSDUDFLyQ� R� VROWHUtD�� \� OD� FRQVLJXLHQWH� FUHDFLyQ� GH� QXHYDV� XQLGDGHV� IDPLOLDUHV� HQWUH� ORV

SDGUHV� \� ORV� KLMRV�� HO� LQFHQWLYR� VH� KDFtD� SDWHQWH� HQ� GRV� GLUHFFLRQHV�� KDFLD� OD� GHPDQGD� GH



��

KLMRV��\�KDFLD�OD�VHSDUDFLyQ�R�VROWHUtD��DXQTXH�VLJXLHVH�KDELHQGR�FRQYLYHQFLD���GDGR�TXH�HUDQ

ODV�GRV�SLH]DV�QHFHVDULDV�SDUD�SRGHU�UHDOL]DU�VHPHMDQWH�HVWUDWHJLD�\�EHQHILFLDUVH��HQWRQFHV��GH

ODV�YHQWDMDV���\���GH�ODV�WDULIDV���

$GHPiV�� SDUD� EHQHILFLDUVH� GH� WRGRV� ORV� DKRUURV� ILVFDOHV� TXH� JHQHUDEDQ� ORV� KLMRV�

EDVWDED�FRQ�TXH�pVWRV�QDFLHVHQ�HQ�OD�IHFKD�GH�GHYHQJR�GHO�,PSXHVWR��1R�REVWDQWH��VL�H[LVWtD

PiV� GH� XQ� SHUtRGR� LPSRVLWLYR� HQ� HO� DxR� QDWXUDO� ORV� KLMRV� GHEtDQ� WHQHUVH� HQ� OD� IHFKD� GH

GHYHQJR� GHO� SULPHUR�� \D� TXH� EDVWDED� FRQ� WHQHUORV� HVH� GtD� SDUD� DSURYHFKDU� DO�Pi[LPR� ORV

EHQHILFLRV�ILVFDOHV�TXH�ORV�PLVPRV�TXH�JHQHUDEDQ�

7RGRV�HVWRV�LQFHQWLYRV�UHODFLRQDGRV�FRQ�ORV�GHVFHQGLHQWHV��DSDUWH�GHO�DWUDFWLYR�ILVFDO

OyJLFR�TXH�SRGtDQ�WHQHU�SDUD�HO�FRQWULEX\HQWH��VyOR�JHQHUDEDQ�SUREOHPDV�\�GLVWRUVLRQHV�HQ�HO

IXQFLRQDPLHQWR�GHO�,PSXHVWR��\D�TXH�KDFtDQ�TXH�pVWH�IXHUD�SRFR�HTXLWDWLYR�\�QHXWUDO��\�TXH

JHQHUDVH�SRU�XQ�ODGR�VLWXDFLRQHV�TXH�HVWDEDQ�WUDWDQGR�GH�HYLWDUVH�SRU�RWUR��1RV�UHIHULPRV��HQ

HVWH�~OWLPR�FDVR��DO�KHFKR�GH�TXH�DO�SRGHU�FRQYLYLU�HQ�XQ�PLVPR�KRJDU�XQ�LQGLYLGXR��VX�KLMR

\�VX�H[�PXMHU��FRPR�VL�GH�XQ�PDWULPRQLR�QRUPDO�FRQ�XQ�KLMR�VH�WUDWDUD��SHUR�WULEXWDQGR�FRPR

GRV�XQLGDGHV�IDPLOLDUHV�GLVWLQWDV�\�EHQHILFLiQGRVH��SRU�OR�WDQWR��GH�ODV�YHQWDMDV���\���GH�ODV

HVFDODV�GH�JUDYDPHQ��HV�GHFLU��EHQHILFLiQGRVH�GH� OD�PHQRU�SURJUHVLYLGDG�TXH� OD�VHSDUDFLyQ

GH� UHQWDV� JHQHUD� \� GHO� KHFKR� GH� WULEXWDU� HQ� OD� WDULID�PHQRV� SURJUHVLYD� GHO� DUWtFXOR� ����� VH

HVWDED�SHUPLWLHQGR�REWHQHU�HO�PLVPR�UHVXOWDGR�TXH�VL�VH�LQFXPSOtD�HO�DUWtFXOR����GHO�,53)���

TXH�HVWDEOHFtD�TXH� OD�RSFLyQ�SRU� OD� WULEXWDFLyQ�FRQMXQWD�GHEtD�DEDUFDU�D� OD� WRWDOLGDG�GH� ORV

PLHPEURV� GH� OD� XQLGDG� IDPLOLDU�� HV� GHFLU�� TXH� VL� GRV� PLHPEURV� GH� XQD� XQLGDG� IDPLOLDU

GHFLGtDQ�WULEXWDU�FRQMXQWDPHQWH��HO�UHVWR�GHEtD�KDFHUOR�GH�OD�PLVPD�PDQHUD�VLQ�SRGHU�DFXGLU

FRQ�VXV�UHQWDV�LQGLYLGXDOPHQWH�D�OD�WDULID�GHO�DUWtFXOR����

$VLPLVPR��OD�H[LVWHQFLD�GH�OD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV��MXQWR�D�OD�GHGXFFLyQ�SRU

DVFHQGLHQWHV��TXH�QR�KHPRV�WUDWDGR�DTXt���KDFtD�TXH�VH�SURGXMHUDQ�VLWXDFLRQHV�FRQWUDGLFWRULDV

FRQ� OD� SURSLD� ILORVRItD� GH� ODV� GHGXFFLRQHV�� SXHVWR� TXH� HQ� XQD� IDPLOLD� IRUPDGD� SRU� ORV

FyQ\XJHV�\�XQ�KLMR��HO�KLMR�SRGtD�GLVIUXWDU�GH�XQD�GHGXFFLyQ�SRU�DVFHQGLHQWHV�SRU�VX�PDGUH�

��
(Q HVWH FDVR� HO LQFHQWLYR D WHQHU KLMRV GHMDED GH FUHFHU FXDQGR ORV KLMRV HUDQ GRV� HQ WDQWR TXH XQ WHUFHUR

VyOR VHUYtD �ILVFDOPHQWH KDEODQGR� SDUD REWHQHU XQD GHGXFFLyQ DGLFLRQDO HQ OD FXRWD GH ������ SHVHWDV� &RPR

ELHQ LQGLFDQ 3DVFXDO� $OHUDQ\ \ 6LHUUD ������ S� ����� ¦HO Q~PHUR Pi[LPR GH GHFODUDFLRQHV FRQMXQWDV SRVLEOHV

HV GRV� (VWH Pi[LPR VH DOFDQ]D FXDQGR HO PDWULPRQLR VH VHSDUD \ FDGD H[ FyQ\XJH WLHQH D VX FDUJR XQ KLMR R

PiV� 3RU OR WDQWR� ODV YHQWDMDV ILVFDOHV SRU XQ KLMR DGLFLRQDO FXDQGR \D VH WLHQHQ GRV� R ELHQ VRQ QXODV� FXDQGR

ORV FRQWULEX\HQWHV WLHQHQ SRFRV UHFXUVRV� R ELHQ VH UHGXFHQ DO LQFUHPHQWR HQ ODV GHGXFFLRQHV IDPLOLDUHV� HQ HO

FDVR TXH ORV FRQWULEX\HQWHV VXSHUHQ XQ PtQLPR GH UHQWD§�



��

PLHQWUDV�TXH�ORV�SDGUHV�SRGtDQ�GLVIUXWDU��D�VX�YH]��GH�XQD�GHGXFFLyQ�SRU�GHVFHQGLHQWHV�SRU�HO

KLMR��VLHPSUH�TXH�VH�FXPSOLHUDQ�ORV�UHTXLVLWRV�HVWDEOHFLGRV�HQ�HO�DUW����GHO�,53)�����

,9��,1&(17,926�$�7(1(5�+,-26�(1�(/�,53)��

/D�/H\����������TXH�HQWUy�HQ�YLJRU�HO���GH�HQHUR�GH�������KD�LQWURGXFLGR�LPSRUWDQWHV

FDPELRV� HQ� OD� QRUPDWLYD� GHO� ,PSXHVWR�� DIHFWDQGR� GH� PDQHUD� LPSRUWDQWH� D� ORV� LQFHQWLYRV

SHUVRQDOHV�DQDOL]DGRV�HQ�OD�VHFFLyQ�DQWHULRU�

&RQFUHWDPHQWH��FRQ�OD�QXHYD�/H\��HO�,53)����VLJXH�VLHQGR�OD�SHUVRQD�ItVLFD�OD�XQLGDG

FRQWULEX\HQWH� GHO� ,PSXHVWR�� \� VH� PDQWLHQH� OD� RSFLyQ� SRU� OD� WULEXWDFLyQ� FRQMXQWD� SDUD� ODV

SHUVRQDV� LQWHJUDGDV� HQ� XQLGDGHV� IDPLOLDUHV�� SRU� OR� TXH� WRGR� OR� UHIHUHQWH� D� OD� XQLGDG

FRQWULEX\HQWH�KD�TXHGDGR�SUiFWLFDPHQWH�FRPR�HVWDED�

6LQ� HPEDUJR�� IRUPDOPHQWH� VH� KD� HOLPLQDGR� OD� WDULID� HVSHFLDO� SDUD� WULEXWDFLRQHV

FRQMXQWDV�� \� ODV� FLUFXQVWDQFLDV� SHUVRQDOHV� \� IDPLOLDUHV�� TXH� KDVWD� KRUD� VH� WHQtDQ� HQ� FXHQWD

PHGLDQWH�GHGXFFLRQHV�HQ�OD�FXRWD��DKRUD�YDQ�D�FRQVLGHUDUVH�HQ�OD�EDVH� LPSRQLEOH�PHGLDQWH

UHGXFFLRQHV��TXH�FRQVWLWX\HQ�HO� OODPDGR�PtQLPR�SHUVRQDO�\�IDPLOLDU���&RQ�HVWR�� ILQDOPHQWH

UHVXOWD�TXH�KD\�WDQWDV�WDULIDV�SURJUHVLYDV�FRPR�VLWXDFLRQHV�SHUVRQDOHV�\�IDPLOLDUHV�GLIHUHQWHV�

TXH�YDQ�D�VHJXLU�SUHVHQWDQGR�ODV�WUHV�FDUDFWHUtVWLFDV�YLVWDV�HQ�OD�VHFFLyQ�VHJXQGD��OD�YHQWDMD��

GH�OD�¦VHSDUDFLyQ�GH�UHQWDV§��OD�YHQWDMD���GH�OD�¦SURPHGLDFLyQ�GH�UHQWDV§��\�OD�YHQWDMD���GH�OD

¦H[LVWHQFLD�GH�GRV�WDULIDV��TXH�DKRUD�VH�JHQHUDOL]DUtD�D�LQILQLWDV�WDULIDV�§ ���

%LHQ��SXHV�WHQLHQGR�HQ�FXHQWD��HQWUH�RWURV��WRGRV�HVWRV�FDPELRV�HQ�OD�OHJLVODFLyQ�GHO

,PSXHVWR�� YDPRV� D� DQDOL]DU� FyPR� VH� YHQ� DIHFWDGRV� DOJXQRV� GH� ORV� LQFHQWLYRV� SHUVRQDOHV

UHODFLRQDGRV�FRQ�ORV�GHVFHQGLHQWHV�TXH�KHPRV�YLVWR�HQ�OD�VHFFLyQ�DQWHULRU�

���,QFHQWLYRV�GHO�PDWULPRQLR�D�WHQHU�KLMRV

(O�LQFHQWLYR�GHO�PDWULPRQLR�D�WHQHU�KLMRV�YD�D�VHJXLU�SUHVHQWH�FRQ�OD�UHIRUPD��SXHVWR

TXH�DKRUD�OD�SUHVHQFLD�GH�KLMRV�HQ�OD�XQLGDG�IDPLOLDU�YD�D�SHUPLWLU�TXH�ORV�SDGUHV��FRQ�ORV�TXH

��
9pDVH XQD H[SOLFDFLyQ PiV GHWDOODGD GH WDO KHFKR HQ =iUDWH �������

��
&RQ UHVSHFWR D FXiO HV OD PHMRU RSFLyQ GH WULEXWDFLyQ� HQ HO ,53)�� FDEH DILUPDU TXH� KDVWD ���������

SHVHWDV GH UHQWD� OD WULEXWDFLyQ FRQMXQWD UHVXOWD LJXDO R PHMRU TXH OD LQGLYLGXDO� \ TXH SDUD UHQWDV VXSHULRUHV D

HVD FXDQWtD� FXDQGR HO VHJXQGR SHUFHSWRU REWHQJD UHQWDV SRU GHEDMR GH ������� SHVHWDV� HV PiV IDYRUDEOH OD

WULEXWDFLyQ FRQMXQWD� UHVXOWDQGR HQ ORV GHPiV FDVRV PHMRU OD LQGLYLGXDO�



��

FRQYLYHQ�� WHQJDQ� GHUHFKR� D� XQD� UHGXFFLyQ� HQ� OD� EDVH� LPSRQLEOH� GHO� ,PSXHVWR���� (VD

UHGXFFLyQ�HQ�OD�EDVH�SRU�GHVFHQGLHQWHV��PtQLPR�IDPLOLDU�SRU�GHVFHQGLHQWHV��YD�D�KDFHU�TXH

ORV�SDGUHV�REWHQJDQ�XQ�DKRUUR�ILVFDO�HTXLYDOHQWH�DO�UHVXOWDGR�GH�PXOWLSOLFDU�HO�LPSRUWH�GH�OD

UHGXFFLyQ� SRU� VX� WLSR� PDUJLQDO� GH� JUDYDPHQ���� \� TXH�� SRU� OR� WDQWR�� VHDQ� VRPHWLGRV� D� XQ

PHQRU�WLSR�PHGLR�GH�JUDYDPHQ��9HiPRVOR�DQDOtWLFD�\�JUiILFDPHQWH��WDO�FRPR�KLFLPRV�SDUD�HO

,53)���
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SXHVWR�TXH��FRQ�XQD�UHGXFFLyQ�UK�HQ�OD�EDVH�[���OD�FDQWLGDG�UHGXFLGD�GHMD�GH�WULEXWDU�

FRQ�FDUiFWHU�JHUQHUDO�� DO� WLSR�PDUJLQDO�GH�JUDYDPHQ�GH�[��� VLHQGR�HVH� MXVWDPHQWH� HO� DKRUUR

FRQVHJXLGR�FRQ�OD�UHGXFFLyQ��UK���W©�[���
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WHQGUHPRV�TXH� FRQ�FDUiFWHU�JHQHUDO�

��
9pDVH HO DUWtFXOR ������� GHO ,53)��� GRQGH VH HVWDEOHFH� DGHPiV� TXH OD UHGXFFLyQ SRU GHVFHQGLHQWHV QR KDFH

UHIHUHQFLD ~QLFDPHQWH D ORV KLMRV� VLQR TXH VH SXHGH GLVIUXWDU GH HOOD SRU ORV QLHWRV� ELVQLHWRV� R FXDOTXLHU RWUD

SHUVRQD YLQFXODGD DO FRQWULEX\HQWH SRU UD]yQ GH WXWHOD \ DFRJLPLHQWR� HQ ORV WpUPLQRV SUHYLVWRV HQ OD OH\ FLYLO

DSOLFDEOH�

��
1R REVWDQWH� VL DO DSOLFDU OD UHGXFFLyQ HQ OD EDVH VH VDOWD D XQ WUDPR LQIHULRU GH OD WDULID� VHUiQ GRV ORV WLSRV

PDUJLQDOHV GH JUDYDPHQ TXH LQIOXLUiQ HQ HO DKRUUR� 'RPtQJXH] %DUUHUR \ /ySH] /DERUGD ������ �� \ ��� WLHQHQ

HQ FXHQWD HVWH KHFKR FXDQGR DQDOL]DQ FyPR LQIOX\H OD WDULID LPSRVLWLYD HQ OD WRPD GH GHFLVLRQHV GHO LQGLYLGXR� \

$OEL ������ S� ��� WDPELpQ OR FRQVLGHUD HQ VXV FiOFXORV�
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VLHQGR� OD� UHODFLyQ�GHO�VLJQR�FRQWUDULR�FXDQGR� W©�[���!� W©�[���\�DGHPiV� ODV�GRV� UHQWDV

HVWiQ� DO� SULQFLSLR� GH� XQ�PLVPR� WUDPR� GH� OD� WDULID�� DXQTXH� QR� SRGHPRV� GDU� XQD� QRUPD� GH

FRPSRUWDPLHQWR�JHQHUDO�SRU�GHSHQGHU�GLFKD�UHODFLyQ�GHO�QLYHO�\�GHO�UHSDUWR�GH� UHQWDV�HQ� OD

SDUHMD�
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)LJXUD��

�)XHQWH� (ODERUDFLyQ SURSLD�

(Q�FXDOTXLHU�FDVR��FRPR�XQD�YH]�DSOLFDGD� OD� UHGXFFLyQ�HQ� OD�EDVH�HO� WLSR�PHGLR�GH

JUDYDPHQ�FRQWLQXD� FUHFLHQGR�FRQ� OD� UHQWD�� JUiILFDPHQWH�� OD� H[LVWHQFLD�GH�XQ�KLMR� \�� SRU� OR

WDQWR�� HO� GHUHFKR� D� ODV� �������� SHVHWDV� GH� UHGXFFLyQ� HQ� OD� EDVH� TXH� RULJLQD�� VXSRQH

QXHYDPHQWH�XQ�GHVSOD]DPLHQWR�GH�OD�FXUYD�GH�WLSRV�PHGLRV�GH�JUDYDPHQ��W
��KDFLD�DEDMR��GH

��
&RQVLGHUDPRV WDPELpQ DKRUD TXH VH WUDWD GHO SULPHU KLMR�



��

PDQHUD� DKRUD� ¦PiV� R� PHQRV§� SURSRUFLRQDO� �\� QR� SDUDOHOD����� TXH�� SDUD� VLPSOLILFDU�

UHSUHVHQWDUHPRV�FRQ�OD�FXUYD�WK
�GH�OD�SDUWH�LQIHULRU�GH�OD�)LJXUD���

���,QFHQWLYRV�GH�ORV�VROWHURV��VHSDUDGRV�R�GLYRUFLDGRV�D�WHQHU�KLMRV�

$Vt�FRPR�HQ�HO�,53)���ORV�KLMRV�SHUPLWtDQ�D�ORV�SDGUHV�EHQHILFLDUVH��DGHPiV�GH�XQD

GHGXFFLyQ�HQ� OD�FXRWD��GH� OD�FUHDFLyQ�GH�QXHYDV�XQLGDGHV� IDPLOLDUHV�TXH� WULEXWDEDQ�HQ�XQD

WDULID�PHQRV�SURJUHVLYD�� HQ� HO� ,53)���QR� HV�SRVLEOH�GLVIUXWDU� GH� HVWH�~OWLPR�EHQHILFLR��/D

UHIRUPD�GHO�,PSXHVWR�KD�HOLPLQDGR�HO�LQFHQWLYR�D�PXOWLSOLFDU�ODV�XQLGDGHV�IDPLOLDUHV�\�VHJXLU

FRQYLYLHQGR��\�KD�UHGXFLGR�HO�DKRUUR�ILVFDO�VL�VH�FUHDQ�QXHYDV�XQLGDGHV�IDPLOLDUHV�\�VH�GHMD

GH�FRQYLYLU��DXQTXH��UHDOPHQWH��VL�QR�KD\�FRQYLYHQFLD�OD�VLWXDFLyQ�QR�HV�\D�OD�PLVPD��DO�QR

VHU�LJXDO�OD�FDSDFLGDG�HFRQyPLFD��

/R�TXH�RFXUUH�FRQ�HO� ,53)���HV�TXH�FXDQGR� OD�XQLGDG� IDPLOLDU�HV� OD� WUDGLFLRQDO�� HV

GHFLU�� HVWi� IRUPDGD� SRU� ORV� FyQ\XJHV� \�� SRU� HMHPSOR�� XQ� KLMR� PHQRU�� HO� PtQLPR� SHUVRQDO

SUHYLVWR� FRQ� FDUiFWHU� JHQHUDO� HQ� HO� DUWtFXOR� ����� VH� DSOLFD� WHQLHQGR� HQ� FXHQWD� ODV

FLUFXQVWDQFLDV�GH�FDGD�XQR�GH�ORV�FyQ\XJHV��HV�GHFLU��TXH�VL�QLQJXQR�GH�HOORV�WLHQH�PiV�GH���

DxRV�QL� HV�GLVFDSDFLWDGR� OHV� FRUUHVSRQGH�XQ�PtQLPR�SHUVRQDO� FRQMXQWR�GH�����������SWDV��

DGHPiV� GH� XQ� PtQLPR� IDPLOLDU� SRU� GHVFHQGLHQWHV� GH� �������� SWDV�� �HVWR� HV�� XQ� PtQLPR

SHUVRQDO�\�IDPLOLDU�GH���������SRU�SHUFHSWRU�����(O�PDWULPRQLR�>+��0��K�@�WULEXWDUi�HQWRQFHV

HO�PLQ� >W��K���[���W��K���[���� W��K�[��[��@�� HQWHQGLHQGR�DKRUD�SRU� W��K���� OD� WDULID�FRQ�XQ�PtQLPR

SHUVRQDO�GH���������SWDV��\�XQ�PtQLPR�IDPLOLDU�SRU�GHVFHQGLHQWHV�GH���������SWDV����������

SWDV��HQWUH����SRU�WHQHU�GHUHFKR�D�OD�PLVPD�ORV�GRV�SDGUHV���\�SRU�W��K��OD�WDULID�FRQ�XQ�PtQLPR

SHUVRQDO� FRQMXQWR� GH� ���������� SWDV�� \� XQ�PtQLPR� IDPLOLDU� SRU� GHVFHQGLHQWHV� FRQMXQWR� GH

��������SWDV����

3HUR�YHDPRV�TXp�RFXUUH�D�SDUWLU�GH������FRQ�OD�WULEXWDFLyQ�GH�ODV�SDUHMDV��VL�HQ�YH]�GH

PDWULPRQLRV�FRQVLGHUDPRV�D�SDUHMDV�GLYRUFLDGDV��VHSDUDGDV�R�VROWHUDV��HV�GHFLU��YHDPRV�TXp

��
1R REVWDQWH� HO GHVSOD]DPLHQWR QR HV WDQ SURSRUFLRQDO FRPR FXDQGR OD GHGXFFLyQ HUD HQ OD FXRWD� SXHVWR TXH

HO DKRUUR DTXt FUHFH FRQ OD UHQWD�

��
$GLFLRQDOPHQWH� WHQGUiQ GHUHFKR D XQ FRPSOHPHQWR SRU GHVFHQGLHQWHV GH ������ R ������ SWDV� GHSHQGLHQGR

GH OD HGDG GHO PLVPR� DXQTXH QRVRWURV YDPRV D REYLDU GLFKR FRPSOHPHQWR HQ OD H[SOLFDFLyQ� SDUD QR

FRPSOLFDUOD�

��
&XDQGR OD SDUHMD WLHQH XQ KLMR� HQ HO ,53)�� SXHGH GHFLUVH TXH� KDVWD ��������� SHVHWDV GH UHQWD� OD

WULEXWDFLyQ FRQMXQWD UHVXOWD LJXDO R PHMRU TXH OD LQGLYLGXDO� \ TXH SDUD UHQWDV VXSHULRUHV D HVD FXDQWtD� FXDQGR HO

VHJXQGR SHUFHSWRU REWHQJD UHQWDV SRU GHEDMR GH ������� SHVHWDV VHUi PiV IDYRUDEOH OD WULEXWDFLyQ FRQMXQWD�

UHVXOWDQGR HQ ORV GHPiV FDVRV PHMRU OD LQGLYLGXDO�



��

RFXUUH� FRQ� ODV�GRV� HVWUDWHJLDV� FRQWHQLGDV� HQ� HO� ,53)����\�TXH� GHVDUUROODPRV� HQ� OD� VHFFLyQ

DQWHULRU�

D��(VWUDWHJLD����FRQVWLWXLU�GRV�XQLGDGHV�IDPLOLDUHV�>+��K�@�\�>0@�

(Q� XQD� SDUHMD� FRQ� XQ� KLMR� TXH� QR� HVWi� FDVDGD� �SRU� KDEHUVH� VHSDUDGR�� GLYRUFLDGR� R

HVWDU�VROWHUD��\�TXH�QR�FRQYLYH��\�HQ�OD�TXH�XQR�GH�VXV�PLHPEURV�IRUPD�XQLGDG�IDPLOLDU�FRQ

HO�KLMR��FRQ�HO�TXH�WULEXWD�FRQMXQWDPHQWH��>+��K�@�\�>0@��HO�FLWDGR�PLHPEUR�WHQGUi�GHUHFKR�D

XQ� PtQLPR� SHUVRQDO� LQFUHPHQWDGR� GH� �������� SWDV�� �DUW�� ���������� DGHPiV� GH� XQ� PtQLPR

IDPLOLDU� SRU� GHVFHQGLHQWHV� GH� �������� SWDV��� HV� GHFLU�� TXH� VX� UHQWD� WULEXWDUi� HQ� OR� TXH

SRGUtDPRV� OODPDU� W��K� �TXH� VHUi� OD�PLVPD� WDULID� TXH� OD� W��� D� OD� TXH� OH� FRUUHVSRQGH� VyOR� XQ

PtQLPR�SHUVRQDO�GH�����������SWDV����PLHQWUDV�TXH�HO�FRQWULEX\HQWH�LQGLYLGXDO�>0@�WULEXWDUi

HQ�OD�PLVPD�WDULID�GHO�,PSXHVWR�SHUR�FRQ�XQ�PtQLPR�SHUVRQDO�JHQHUDO�GH���������SWDV�� �HV

GHFLU��TXH�WULEXWDUi�HQ�W����VLHQGR�OD�WULEXWDFLyQ�WRWDO�GH�OD�SDUHMD�W��K�[�����W��[���

+DFLHQGR� HVWR�� ORJUDUiQ� VHSDUDU� ODV� UHQWDV� \� DSURYHFKDUVH� GH� ODV� YHQWDMDV� GH� OD

SURSLHGDG����DXQTXH�ODV�UHQWDV�GH�OD�XQLGDG�IDPLOLDU�>+��K�@�QR�WULEXWDUiQ�HQ�XQD�WDULID� WDQ

SRFR�SURJUHVLYD�FRPR�OD�FRQMXQWD�JHQHUDO�FXDQGR�KD\�XQ�KLMR���� W��K��FX\R�PtQLPR�SHUVRQDO

HV�GH�����������SWDV���DGHPiV�GHO�IDPLOLDU�GH�����������SXHVWR�TXH�HO�PtQLPR�SHUVRQDO�SDUD

HOORV� VHUi�GH���������SWDV���\�DGLFLRQDOPHQWH�HO� IDPLOLDU�GH���������SWDV��(V�GHFLU�� TXH� HQ

FRPSDUDFLyQ�FRQ�HO�,53)����VH�DWHQXD�OD�YHQWDMD�GH�OD�SURSLHGDG����SXHVWR�TXH�W��K �[���!�W��K

�[���

6LQ� HPEDUJR�� HVWD� VLWXDFLyQ� QR� HV� FRPSDUDEOH� FRQ� OD� GH� HVD�PLVPD� SDUHMD� HVWDQGR

FDVDGD��SXHVWR�TXH�DO�QR�FRQYLYLU��OD�FDSDFLGDG�HFRQyPLFD�GH�OD�TXH�HVWDPRV�KDEODQGR�QR�HV

OD�PLVPD��'H�KHFKR��VL�OD�SDUHMD�QR�FDVDGD�VLJXH�FRQYLYLHQGR��HQ�HO�,53)���WULEXWDUi�W��K���[��

��W��K���[����HV�GHFLU��OR�PLVPR�TXH�VL�SHUPDQHFHQ�FDVDGRV�\�RSWDQ�SRU�WULEXWDU�VHSDUDGDPHQWH�

SXHVWR� TXH� ORV� PtQLPRV� SHUVRQDOHV� VHUiQ� HQWRQFHV� REOLJDWRULDPHQWH� ORV� JHQHUDOHV� �DUW�

����������3RU�OR�WDQWR��SRGHPRV�GHFLU�TXH�FRQ�OD�UHIRUPD�GHO�,PSXHVWR�HO�LQFHQWLYR�D�URPSHU

OD�XQLGDG�IDPLOLDU�\� WHQHU�XQ�KLMR�SHUR� VHJXLU�FRQYLYLHQGR� �HVWUDWHJLD����GHMD�GH�H[LVWLU��\D

TXH��HQ�WDO�VLWXDFLyQ��OD�GHGXFFLyQ�HQ�FDGD�GHFODUDFLyQ�HV�VyOR�GH���������SWDV���DGHPiV�GH�OD

SDUWH�FRUUHVSRQGLHQWH�GHO�PtQLPR�IDPLOLDU�SRU�GHVFHQGLHQWHV���1R�REVWDQWH��FXDQGR�OD�RSFLyQ

PiV� YHQWDMRVD� VHD� OD� WULEXWDFLyQ� FRQMXQWD� �SRU� HMHPSOR�� FXDQGR� [��  � ���� OD� SDUHMD� VH

��
&RPR RFXUUtD� FRQ VX QRUPDWLYD� HQ HO ,53)���



��

HQFRQWUDUi�HQ�XQD�SHRU�VLWXDFLyQ�HVWDQGR�VROWHUD��VHSDUDGD�R�GLYRUFLDGD��TXH�FDVDGD��SXHVWR

TXH�HQ�HVRV�HVWDGRV�FLYLOHV�OD�~QLFD�IRUPD�SRVLEOH�GH�WULEXWDFLyQ�HV�OD�LQGLYLGXDO�

(Q� OD� )LJXUD� �� KHPRV� UHFRJLGR�� D� PRGR� GH� HMHPSOR� JUiILFR�� OD� WULEXWDFLyQ� GH� XQ

PDWULPRQLR�FRQ�XQ�KLMR�HQ�HO�TXH�DPERV�FyQ\XJHV�JDQDQ�OR�PLVPR��TXH�HTXLYDOH�DO�iUHD�PLQ

>R[�DE�� R[�DE�� R[YP@�� \� OD� KHPRV� FRPSDUDGR� FRQ� OD� WULEXWDFLyQ� GH� HVD� PLVPD� SDUHMD

VHSDUDGD� SHUR� FRQYLYLHQGR�� TXH� VHUi� REOLJDWRULDPHQWH� HO� iUHD� >R[�DE�� R[�DE@�� HV� GHFLU�� OD

PLVPD� TXH� VL� SHUPDQHFH� FDVDGD�� $VLPLVPR�� \� DXQTXH� QR� VHD� FRPSDUDEOH�� KHPRV

UHSUHVHQWDGR�OD�WULEXWDFLyQ�GH�HVD�SDUHMD�VHSDUDGD�\�VLQ�FRQYLYLU�>+��K�@�\�>0@��TXH�HTXLYDOH

DO�iUHD�>R[�FG��R[�HI@��\�TXH�HV�LQIHULRU�D�>R[�DE��R[�DE@�HQ�HO�iUHD�D�>GFH©I©@��SXHVWR�TXH�D

>EDHI@� ��>I©H©DE@�

3RU�RWUD�SDUWH��HQ�OD�PLVPD�)LJXUD���SXHGH�DQDOL]DUVH�OD�WULEXWDFLyQ�GH�XQD�SDUHMD�HQ

OD�TXH�WRGD�OD�UHQWD�HV�JDQDGD�SRU�XQR�GH�VXV�PLHPEURV��HV�GHFLU��[�� ��\��SRU�OR�WDQWR��[�� 

[���(Q�WDO�FDVR��VL�OD�SDUHMD�SHUPDQHFH�FDVDGD�WULEXWDUi�HO�PLQ�>R[VU��R[YP@��PLHQWUDV�TXH�VL�VH

VHSDUD� \� FRQYLYH� WULEXWDUi� REOLJDWRULDPHQWH� >R[VU@�� TXH� HV� VXSHULRU� D� >R[YP@� HQ� HO� iUHD

>PYVU@�� 6L�� HQ� FDPELR�� QR� KD\� FRQYLYHQFLD�� OD� WULEXWDFLyQ� VHUi� >R[]Q@�� DXQTXH� \D� KHPRV

GHMDGR�FODUR�TXH�WDO�VLWXDFLyQ�QR�HV�FRPSDUDEOH�FRQ�ODV�DQWHULRUHV�
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E��(VWUDWHJLD����FRQVWLWXLU�GRV�XQLGDGHV�IDPLOLDUHV�>+��K�@�\�>0��K�@�

&RQ�HVWD�HVWUDWHJLD�RFXUUH�OR�PLVPR�TXH�FRQ�OD�DQWHULRU��6L�OD�SDUHMD�FRQ�GRV�KLMRV�QR

FRQYLYH�\�FDGD�KLMR�YLYH�FRQ�XQ�SDGUH��FDGD�PLHPEUR�GH�OD�SDUHMD�SRGUi�IRUPDU�XQD�XQLGDG

IDPLOLDU�FRQ�HO�KLMR�FRQ�HO�TXH�FRQYLYH��WHQLHQGR�GHUHFKR�D�XQ�PtQLPR�SHUVRQDO�GH��������

SWDV���DGHPiV�GH�XQ�PtQLPR�IDPLOLDU�SRU�GHVFHQGLHQWHV�GH���������SWDV�����������SRU�FDGD

XQR�GH�ORV�GRV�KLMRV��GLYLGLGR�SDUD����\��SRU�OR�WDQWR��VX�WULEXWDFLyQ�VHUi�W��K�[�����W��K�[����HV

GHFLU��TXH�VH�EHQHILFLDUiQ�GH�OD�YHQWDMD���GH�VHSDUDFLyQ�GH�UHQWDV�\�GH� OD���GH�GREOH� WDULID�

DXQTXH�HVWD�~OWLPD�DWHQXDGD�FRQ� UHVSHFWR�DO� ,53)����6LQ�HPEDUJR��HVWD� VLWXDFLyQ� WDPSRFR

VHUi� FRPSDUDEOH� FRQ� OD� GH� XQ� PDWULPRQLR� FRQ� GRV� KLMRV�� TXH� WULEXWDUi� HO� PLQ

>W���K���[���W���K���[���� W���K�[��[��@��\D�TXH��DO�QR�H[LVWLU� FRQYLYHQFLD� OD�FDSDFLGDG�HFRQyPLFD

GH�ORV�VXMHWRV�QR�VHUi�OD�PLVPD�

6L��HQ�FDPELR��KD\�FRQYLYHQFLD��ORV�SDGUHV�QR�VH�SRGUiQ�EHQHILFLDU�GH�OD�YHQWDMD���GH

ODV�WDULIDV��SRU�WHQHU�TXH�IRUPDU�XQLGDG�IDPLOLDU�WRGRV�ORV�KLMRV�TXH�FRQYLYHQ�FRQ�XQ�SDGUH�R

FRQ�RWUR����SHUR��VREUH�WRGR��SRUTXH�VL�DPERV�SDGUHV�FRQYLYHQ�ORV�PtQLPRV�SHUVRQDOHV�VHUiQ

ORV�JHQHUDOHV�GH���������SWDV���HV�GHFLU��TXH�OD�WULEXWDFLyQ�VHUi�REOLJDWRULDPHQWH�W���K���[����

W���K���[����OD�PLVPD�TXH�VL�HVWDQGR�FDVDGRV�WULEXWDUDQ�VHSDUDGDPHQWH���GHVDSDUHFLHQGR�OR�TXH

KHPRV� GHQRPLQDGR� HVWUDWHJLD� ��� (Q� FXDOTXLHU� FDVR�� \� GH� OD�PLVPD� IRUPD� TXH� DQWHV�� VL� OD

PDQHUD�ySWLPD�GH�WULEXWDFLyQ�GH�OD�SDUHMD�HV�OD�FRQMXQWD��FRPR�PHMRU�HVWDUi�VHUi�IRUPDQGR

PDWULPRQLR�� \� QR� VROWHUD�� VHSDUDGD� R� GLYRUFLDGD�� SXHVWR� TXH� DVt� OD� ~QLFD� SRVLELOLGDG� HV

WULEXWDU�VHSDUDGDPHQWH�

���)HFKD�LGyQHD�SDUD�WHQHU�ORV�KLMRV

(Q�HO�,53)���WDPELpQ�KD\�TXH�DFXGLU�D�OD�IHFKD�GH�GHYHQJR�GHO�LPSXHVWR�SDUD�DWHQGHU

D� OD� VLWXDFLyQ�SHUVRQDO� \� IDPLOLDU� GHO� FRQWULEX\HQWH�\�SDUD�GHWHUPLQDU� ORV� LQWHJUDQWHV�GH� OD

XQLGDG� IDPLOLDU�� HV�GHFLU��SDUD�HVWDEOHFHU�� HQ�GHILQLWLYD�� ORV�EHQHILFLRV� ILVFDOHV�TXH�JHQHUDQ

ORV�KLMRV��\�SDUD�GHWHUPLQDU��SRU�OR�WDQWR��HQ�TXp�PRPHQWR�GHO�DxR�HV�QHFHVDULR�WHQHUORV�

6LQ�HPEDUJR��FRQ�OD�UHIRUPD�GHO�,PSXHVWR�VH�KDQ�VLPSOLILFDGR�QRWDEOHPHQWH�ODV�FRVDV

DO�QR�IUDFFLRQDUVH�\D�HO�SHUtRGR�LPSRVLWLYR�FRQ�HO�FDPELR�GH�HVWDGR�FLYLO��(VWR�HV��TXH�D�SDUWLU

��
¦$UWtFXOR �������� (Q ORV FDVRV GH VHSDUDFLyQ OHJDO� R FXDQGR QR H[LVWLHUD YtQFXOR PDWULPRQLDO� OD IRUPDGD

SRU HO SDGUH R OD PDGUH \ WRGRV ORV KLMRV TXH FRQYLYDQ FRQ XQR X RWUR \ TXH UH~QDQ ORV UHTXLVLWRV D TXH VH

UHILHUH OD UHJOD �� GH HVWH DUWtFXOR�§



��

GH� ����� HO� SHUtRGR� LPSRVLWLYR� HV� HO� DxR� QDWXUDO� \� HO� GHYHQJR� GHO� LPSXHVWR� HO� ��� GH

GLFLHPEUH��SHUR�QL�ODV�ERGDV�QL�ORV�GLYRUFLRV�YDQ�D�IUDFFLRQDU�GLFKR�SHUtRGR�

'H�HVWD�IRUPD��VL�OD�SDUHMD�FRQWUDH�PDWULPRQLR�GXUDQWH�HO�DxR��HQ�OD�IHFKD�GH�GHYHQJR

GHO� LPSXHVWR�����GH�GLFLHPEUH��IRUPDUi�XQD�XQLGDG�IDPLOLDU�TXH�SRGUi�HOHJLU�HQWUH� WULEXWDU

FRQMXQWD�R�VHSDUDGDPHQWH�SRU�WRGD�OD�UHQWD�DQXDO��GLVIUXWDQGR��FDGD�FyQ\XJH��GH�XQ�PtQLPR

SHUVRQDO� GH� �������� SWDV���� \� OH� EDVWDUi� FRQ� WHQHU� DO� KLMR� HO� ��� GH� GLFLHPEUH� SDUD� SRGHU

EHQHILFLDUVH� GH� XQ� PtQLPR� IDPLOLDU� FRQMXQWR� GH� �������� SWDV��� TXH� HV� D� OR� TXH� TXHGD

UHGXFLGR�HQ�HVWH�FDVR�HO�EHQHILFLR�ILVFDO�JHQHUDGR�SRU�HO�GHVFHQGLHQWH��(V�GHFLU��TXH�HO�QXHYR

PDWULPRQLR�WULEXWDUi�HO�PLQ�>W��K���[���W��K���[����W��K�[��[��@�

�6L��HQ�FDPELR�� OD�SDUHMD�VH�GLYRUFLD�GXUDQWH�HO�DxR��FDEHQ�GRV�SRVLELOLGDGHV�� VHJXLU

FRQYLYLHQGR��HQ�FX\R�FDVR��FDGD�XQR�GH�ORV�PLHPEURV�GH�OD�SDUHMD�WULEXWDUi�SRU�VHSDUDGR�SRU

OD� UHQWD� REWHQLGD� GXUDQWH� HO� DxR� �WHQLHQGR� FDGD� XQR� GHUHFKR� D� XQ� PtQLPR� SHUVRQDO� GH

��������SWDV����EDVWDQGR�FRQ�WHQHU�DO�KLMR�HO����GH�GLFLHPEUH��HQ�OD�IHFKD�GH�GHYHQJR��SDUD

GLVIUXWDU�GH�XQ�PtQLPR�IDPLOLDU�FRQMXQWR�GH���������SWDV���HV�GHFLU��TXH�OD�SDUHMD�WULEXWDUi�HQ

WRWDO�� W��K���[���W��K���[���� R� QR� FRQYLYLU� WUDV� HO� GLYRUFLR�� HQ� FX\R� FDVR�� EDVWDUi� WDPELpQ� FRQ

WHQHU�DO�KLMR�HO����GH�GLFLHPEUH�SDUD�TXH�HO�SDGUH�TXH�YLYD�FRQ�HO�KLMR�IRUPH�XQLGDG�IDPLOLDU

FRQ�pO�\�GLVIUXWH�GH�XQ�PtQLPR�SHUVRQDO�GH���������SWDV��\�GH�XQ�PtQLPR�IDPLOLDU�GH��������

SWDV��(O�RWUR�SDGUH�VyOR�WHQGUi�GHUHFKR�D�XQ�PtQLPR�SHUVRQDO�GH���������SWDV��(V�GHFLU��TXH

OD�WULEXWDFLyQ�HQ�HVWH�~OWLPR�FDVR�VHUi�HQ�WRWDO��W��K�[���W��[����DXQTXH��FRPR�\D�KHPRV�GLFKR

UHSHWLGDV�YHFHV��DO�QR�FRQYLYLU�QR�HV�XQD�VLWXDFLyQ�UHDOPHQWH�FRPSDUDEOH�FRQ�OD�DQWHULRU�

3RU�HOOR��HQ�FXDOTXLHU�FDVR��KD\D�R�QR�FDPELR�HQ�HO�HVWDGR�FLYLO���HQ�HO�,53)���EDVWDUi

FRQ�WHQHU�DO�KLMR�HQ�OD�IHFKD�GH�GHYHQJR�GHO�LPSXHVWR��HO����GH�GLFLHPEUH��SDUD�DSURYHFKDU

WRGRV�ORV�EHQHILFLRV�ILVFDOHV�TXH�pVWH�JHQHUD�

���5HFDSLWXODFLyQ

&RQ�OD�UHIRUPD�GHO�,PSXHVWR�VH�KDQ�HOLPLQDGR�PXFKRV�GH�ORV�LQFHQWLYRV�UHODFLRQDGRV

FRQ�ORV�GHVFHQGLHQWHV�TXH�HVWDEDQ�FRQWHQLGRV�HQ�HO�,53)����SXHVWR�TXH��DGHPiV�GH�QR�KDEHU

DKRUD��FRQ�FDUiFWHU�JHQHUDO��LQWHUpV�HQ�WHQHU�GHVFHQGLHQWHV�\�GHVKDFHU�R�QR�KDFHU�HO�FRQWUDWR

PDWULPRQLDO�SHUR�VHJXLU�FRQYLYLHQGR��SRU�QR�SRGHUVH�FUHDU�QXHYDV�XQLGDGHV� IDPLOLDUHV�FRQ

ORV� GHVFHQGLHQWHV� \� WULEXWDU� FRQ� HOORV� HQ� WDULIDV�PHQRV� SURJUHVLYDV��� \D� QR� KD\�PiV� IHFKD

UHOHYDQWH�SDUD�WHQHU�ORV�KLMRV�TXH�HO����GH�GLFLHPEUH��TXH�HV�FXDQGR�VH�GHYHQJD�HO�,PSXHVWR

�SXHVWR�TXH�\D�QR�VH�IUDFFLRQD�HO�SHUtRGR�LPSRVLWLYR�FRQ�HO�FDPELR�GH�HVWDGR�FLYLO��



��

/RV� LQFHQWLYRV� KDQ� GLVPLQXLGR� HQWRQFHV� FODUDPHQWH�� TXHGDQGR� UHGXFLGRV� HQ� HO

,53)��� D� XQD� VLPSOH� GHGXFFLyQ� ILMD� HQ� OD� EDVH��1R�REVWDQWH�� \� D� SHVDU� GH� HVWD� UHGXFFLyQ�

SXHGH�GHFLUVH�TXH� VLJXH�KDELHQGR�XQ� LQFHQWLYR� ILVFDO� D� WHQHU� KLMRV�� ORV� KLMRV� VLJXHQ� GDQGR

GHUHFKR�DO�FRQWULEX\HQWH�D�XQ�DKRUUR�ILVFDO�

1RVRWURV�QR�YDPRV�D�HQWUDU�D�YDORUDU�Vt�OD�FXDQWtD�GH�GLFKD�GHGXFFLyQ�HV�VXILFLHQWH�R

QR� SDUD� HVWLPXODU� OD� GHPDQGD� GH� KLMRV�� SXHVWR� TXH� QR� HV� HO� SURSyVLWR� GH� HVWH� WUDEDMR�� \

DGHPiV��SRUTXH�XQD�YDORUDFLyQ�GH�HVD�tQGROH�UHTXHULUtD�LQFOXLU�HQ�HO�DQiOLVLV�IDFWRUHV�GLVWLQWRV

GH� ORV� ILVFDOHV� TXH�� FRPR� GHMDPRV� FODUR� HQ� OD� LQWURGXFFLyQ�� HQ� QLQJ~Q�PRPHQWR� VH� HVWiQ

WHQLHQGR�HQ�FXHQWD�HQ�HVWH�WUDEDMR�

/R� TXH� Vt� SRGHPRV� DILUPDU� HV� TXH� FRQ� OD� UHIRUPD� GHO� ,53)� VH� KD� FRQVHJXLGR� XQD

PD\RU� QHXWUDOLGDG� HQ� HO� WUDWDPLHQWR� ILVFDO� GH� ODV� SDUHMDV� FRQ� GHVFHQGLHQWHV�

KRPRJHQHL]iQGRVH� HO� LQFHQWLYR� D� WHQHU� KLMRV�� $GHPiV�� OD� UHIRUPD� GHO� ,PSXHVWR� KD

VROXFLRQDGR� DOJXQD� GH� ODV� GLVIXQFLRQHV� GHWHFWDGDV� HQ� OD� QRUPDWLYD� DQWHULRU�� FRPR� OD

VLWXDFLyQ� FRQWUDGLFWRULD�TXH� VH�SURGXFtD� FXDQGR�XQ�KLMR� VH�GHGXFtD� HQ� VX�GHFODUDFLyQ� D� XQ

DVFHQGLHQWH��DO�PLVPR�WLHPSR�TXH�HO�RWUR�DVFHQGLHQWH�VH�GHGXFtD�HQ�OD�VX\D�DO�KLMR��\�OD�TXH

VH�SURGXFtD�FXDQGR�XQD�SDUHMD�VHSDUDGD�R�VROWHUD��SHUR�TXH�FRQYLYtD��FRQ�XQ�KLMR��WULEXWDED

FRPR�GRV�XQLGDGHV�IDPLOLDUHV�GLVWLQWDV��EHQHILFLiQGRVH�GH�ODV�YHQWDMDV���\���GH�ODV�HVFDODV�GH

JUDYDPHQ�� OR� FXDO� YHQtD� D� VHU� OR� PLVPR� TXH� LQFXPSOLU� HO� DUWtFXOR� ��� GHO� ,53)���� TXH

HVWDEOHFtD� TXH� OD� RSFLyQ� SRU� OD� WULEXWDFLyQ� FRQMXQWD� GHEtD� DEDUFDU� D� OD� WRWDOLGDG� GH� ORV

PLHPEURV�GH�OD�XQLGDG�IDPLOLDU�

&RQFUHWDPHQWH��HO�SULPHU�SUREOHPD�VH�KD�HOLPLQDGR�DO�HVWDEOHFHUVH��HQ�HO�DUW���������

GHO� ,53)���� TXH� \D� QR� VHUi� SRVLEOH� GLVIUXWDU� GH� ODV� UHGXFFLRQHV� D� TXH� GDQ� GHUHFKR� ORV

IDPLOLDUHV��DVFHQGLHQWHV��GHVFHQGLHQWHV��HWF���FXDQGR� ODV�SHUVRQDV�TXH�JHQHUHQ�HO�GHUHFKR�D

ODV� PLVPDV� SUHVHQWHQ� GHFODUDFLyQ� SRU� HVWH� ,PSXHVWR�� \� HO� VHJXQGR�� KD� GHVDSDUHFLGR� DO

HVWDEOHFHUVH��HQ�HO�DUW����������GHO�,53)����TXH�VL�ORV�SDGUHV�FRQYLYHQ�ORV�PtQLPRV�SHUVRQDOHV

VHUiQ�REOLJDWRULDPHQWH�ORV�JHQHUDOHV�GHO�DUW�����

$GHPiV�� HO� ,53)��� KD� LQWURGXFLGR� XQ� HOHPHQWR� QRYHGRVR� TXH� SXHGH� VHUYLU� SDUD

LQFHQWLYDU�HQ�XQ�GLYRUFLR��HQ�FLHUWD�IRUPD��HO�FXPSOLPLHQWR�GH�ODV�REOLJDFLRQHV�GH�ORV�SDGUHV

FRQ�ORV�KLMRV��'H�HVWD�PDQHUD��HQ�HO� ,53)���� ORV�FRQWULEX\HQWHV�TXH�VDWLVIDJDQ�DQXDOLGDGHV

SRU� DOLPHQWRV� D� VXV� KLMRV� SRU� GHFLVLyQ� MXGLFLDO�� FRPR� FRQVHFXHQFLD� GH� VHSDUDFLyQ� OHJDO� R

GLYRUFLR��FXDQGR�HO�LPSRUWH�GH�DTXpOODV�VHD�LQIHULRU�D�OD�EDVH�OLTXLGDEOH�JHQHUDO��DSOLFDUiQ�OD

HVFDOD� VHSDUDGDPHQWH� DO� LPSRUWH� GH� ODV� DQXDOLGDGHV� SRU� DOLPHQWRV� \� DO� UHVWR� GH� OD� EDVH
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OLTXLGDEOH� JHQHUDO� �DUW�� ��� \� DUW�� ����� EHQHILFLiQGRVH�� SRU� OR� WDQWR�� GH� ODV� YHQWDMDV� GH� OD

VHSDUDFLyQ� GH� UHQWDV� �SURSLHGDG� �� GH� ODV� WDULIDV��� (VWR�� HQ� UHDOLGDG�� QR� VH� WUDWD� GH� QLQJ~Q

LQFHQWLYR�D�DGRSWDU�QLQJXQD�HVWUDWHJLD��SHUR�Vt�UHIOHMD�XQ�EHQHILFLR�ILVFDO��SDUD�ORV�SDGUHV�FRQ

HVWDV�REOLJDFLRQHV�MXGLFLDOHV��TXH�QR�H[LVWtD�KDVWD�DKRUD�

9��&21&/86,21(6

(Q� HVWH� WUDEDMR� KHPRV� DQDOL]DGR�� GH� IRUPD� WHyULFD� \� SDUWLHQGR� GH� OD� PHWRGRORJtD

SUHVHQWDGD� HQ� /ySH]� /DERUGD� \� =iUDWH� �������� FyPR� OD� UHIRUPD� GHO� ,53)� KD� HOLPLQDGR

DOJXQR� GH� ORV� LQFHQWLYRV� UHODFLRQDGRV� FRQ� ORV� GHVFHQGLHQWHV� TXH� HVWDEDQ� SUHVHQWHV� HQ� HO

,53)����\�TXH�KDFtDQ�TXH�HO�,PSXHVWR�UHVXOWDVH�SRFR�QHXWUDO�\�HTXLWDWLYR�

&RQFUHWDPHQWH��VH�KDQ�HOLPLQDGR�ORV�HOHPHQWRV�TXH�SHUPLWtDQ�TXH�HO�,PSXHVWR�WUDWDVH

PHMRU�D�ODV�SDUHMDV�GH�KHFKR�FRQ�KLMRV�TXH�D�ORV�PDWULPRQLRV��\��SRU�OR�WDQWR��WDPELpQ�ORV�TXH

SHUPLWtDQ�TXH�VH�GLHVHQ�VLWXDFLRQHV�FRPR�ODV�TXH�HVWDEDQ�WUDWDQGR�GH�HYLWDUVH�DO�HVWDEOHFHUVH

TXH� OD�RSFLyQ�SRU� OD� WULEXWDFLyQ�FRQMXQWD�GHEtD�DEDUFDU�D� WRGRV� ORV�PLHPEURV�GH� OD�XQLGDG

IDPLOLDU��$VLPLVPR��VH�KDQ�VXSULPLGR�ORV�LQVWUXPHQWRV�TXH�SRVLELOLWDEDQ�TXH�IXHUD�GLVWLQWD�OD

WULEXWDFLyQ�GH�ORV�SDGUHV�GHSHQGLHQGR�GH�FXiQGR�WHQtDQ�DO�KLMR�D�OR�ODUJR�GHO�DxR��\�ORV�TXH

JHQHUDEDQ�OD�VLWXDFLyQ�FRQWUDGLFWRULD�HQ�OD�TXH�SDGUHV�H�KLMRV�VH�GHGXFtDQ�ORV�XQRV�D�ORV�RWURV

HQ�VXV�GHFODUDFLRQHV�

$O� HOLPLQDU� WRGDV� HVWDV� LQHILFLHQFLDV� TXH� FDUDFWHUL]DEDQ� DO� ,53)���� SRGHPRV� GHFLU
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PXFKR�PiV�QHXWUDO��HTXLWDWLYR�\�FRKHUHQWH��VL�ELHQ��HV�FLHUWR��TXH�HVWD�UHIRUPD�KD�VXSXHVWR�OD

UHGXFFLyQ�GHO�LQFHQWLYR�H[LVWHQWH�D�WHQHU�KLMRV�

3DUD�WHUPLQDU��\�D�OD�KRUD�GH�HQWUDU�D�YDORUDU�ODV�DILUPDFLRQHV�TXH�DTXt�KHPRV�KHFKR�

VHUtD�LQWHUHVDQWH�UHFRUGDU�TXH�HO�DQiOLVLV�SODQWHDGR�WLHQH�OD�OLPLWDFLyQ�GH�TXH�VyOR�FRQVLGHUD

OD�SHUVSHFWLYD�ILVFDO�D�OD�KRUD�GH�DQDOL]DU�ORV�LQFHQWLYRV�SHUVRQDOHV��FXDQGR��HQ�UHDOLGDG��VRQ

PXFKRV�RWURV� ORV� IDFWRUHV�TXH� LQWHUYLHQHQ�H� LQIOX\HQ�HQ� OD� UHDOL]DFLyQ�GH�FXDOTXLHUD�GH� ODV
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LQGLYLGXRV�� (VWH� HV� XQ� WHPD� TXH� KD� HPSH]DGR� WtPLGDPHQWH� D� VHU� REMHWR� GH� HVWXGLR� HQ� OD
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