
6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��
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680$5,2�� ,��/RV� DQWHFHGHQWHV� GHO� QXHYR� VLVWHPD� GH�
SUHIHUHQFLDV� �� ,,��� /D� DSDULFLyQ� HQ� VLVWHPD� DUJHQWLQR� GH�
FRQVWLWXFLyQ� R�WUDQVPLVLyQ�GH�ORV�GHUHFKRV�UHDOHV�GH�ORV�UHJLVWURV�
FRQVWLWXWLYRV� �� ,,,��� /D�UHIRUPD�GH� OD�/H\� ������ \� OD� UHJLVWUDFLyQ�
SHUIHFFLRQDGRUD� GH� ORV� FRQWUDWRV� GH� GHUHFKRV� UHDOHV� VREUH�
LQPXHEOHV��� ,9���/D�LQVFULSFLyQ�´SHUIHFFLRQDGRUDµ�GH�ORV�GHUHFKRV�
UHDOHV� VREUH� LQPXHEOHV� HQ� HO� YLHMR� &&�� �� 9��� /D� LQVFULSFLyQ�
´SHUIHFFLRQDGRUDµ�GHO�GHUHFKR�UHDO�GH�KLSRWHFD�GHVGH�ORV�RUtJHQHV�
GHO�&&�� � /H\����� �� 9,��� 8Q� FDVR� VLQ� DFODUDU� HQ� HO� YLHMR� &&��� /DV�
VHUYLGXPEUHV�QHJDWLYDV���9,/��(O�GREOH�VLVWHPD�GH�SUHIHUHQFLDV�HQ�
HO� YLHMR� &&��� HO� SULPHUR� HQ� OD� WUDGLFLyQ� R� HO� SULPHUR� HQ� OD�
UHJLVWUDFLyQ� �� 9,,,��� ¢([LVWLy� HQ� HO� YLHMR� &&�� XQ� ´-XV� 3UHIHUHQGLµ�
SDUD� GHUHFKR� SHUVRQDOHV"� �� ,;��� (O� VLVWHPD� GH� FRQVWLWXFLyQ��
WUDQVPLVLyQ�\�SUHIHUHQFLD�GH�ORV�GHUHFKRV�UHDOHV�HQ�HO�QXHYR�&&&1�
� � /H\������� �� ;��� /D� LQVFULSFLyQ� GHFODUDWLYD�\� HO� UHTXLVLWR� GH� OD�
EXHQD�IH�SDUD�HO� TXH�UHFLELy�SULPHUR�OD�SRVHVLyQ�GH�OD�FRVD���;,���
&RQFOXVLRQHV� VREUH� HO� DFWXDO� VLVWHPD� GH� SUHIHUHQFLDV� HQ� OD�
DGTXLVLFLyQ�\�FRQVWLWXFLyQ�GH�GHUHFKRV�UHDOHV�VREUH�LQPXHEOHV�

��3URIHVRU�$GMXQWR�GH�3ULYDGR�9��'HUHFKRV�5HDOHV��GH�OD�)DFXOWDG�GH�'HUHFKR�\�
&LHQFLDV�6RFLDOHV�GH�OD�8QLYHUVLGDG�1DFLRQDO�GH�&yUGRED�
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����� �� (O� QXHYR� &&&� GH� OD� 1DFLyQ� �/H\� ������� KD�

VLVWHPDWL]DGR� QXHYDPHQWH� ODV� UHJODV� TXH� ULJHQ� OD�SUHIHUHQFLD� GH�

GHUHFKRV� HQ� FDVR� GH� FRQIOLFWRV� HQWUH� TXLHQHV� SUHWHQGHQ� HVWRV�

GHUHFKRV�

(O� DQWHULRU� &yGLJR� &LYLO� �/H\� ���� GHO� ������������ WHQtD�

FRPR�GLVSRVLFLRQHV�FHQWUDOHV�ORV�DUWV�� ����\������

/D�UHJOD�EiVLFD�HUD�TXH�´WRGRV�ORV�GHUHFKRV�TXH�XQD�SHUVRQD�

WUDQVPLWH�SRU�FRQWUDWR�D�RWUD�SHUVRQD�VyOR�SDVDQ�DO�DGTXLUHQWH�GH�

HVRV� GHUHFKRV�SRU� WUDGLFLyQ�� FRQ� H[FHSFLyQ� GH� OR� TXH� VH� GLVSRQH�

UHVSHFWR�D�ODV�VXFHVLRQHV�µ��DUW�� �����&&�/H\� �����

&RQ� HVWD�HQXQFLDFLyQ�SDUHFHUtD�TXH�´WRGRV�ORV�GHUHFKRV�GH�

XQD� SHUVRQDµ�� OR� TXH� LQFOXLUtD� WDQWR� GHUHFKRV� SHUVRQDOHV� FRPR�

UHDOHV�� VyOR�SRGtDQ�WUDQVPLWLUVH�SRU�WtWXOR�\�PRGR�

&RQ�PD\RU�UD]yQ�GHVGH�TXH�OD�~QLFD�H[FHSFLyQ�H[SOtFLWD�HQ�

HO�DUW�������HUD�OD�UHIHULGD�DO�UpJLPHQ�VXFHVRULR�

����� �� 6LQ� HPEDUJR�� HQ� XQD� FRUUHFWD� LQWHUSUHWDFLyQ�

LQWHJUDGRUD�� KDEtD�TXH�FRUUHODFLRQDU�HO�DUW�� ����� FRQ� HO� ���� �&&�

/H\������ TXH� DFODUDED� DFDEDGDPHQWH� TXH� ´$QWHV�GH� OD� WUDGLFLyQ�

GH�OD�FRVD��HO�DFUHHGRU�QR�DGTXLHUH�VREUH�OD�PLVPD�QLQJ~Q�GHUHFKR�

UHDO�µ

4XHGDED� DVt� GHILQLGR� TXH� HO� VLVWHPD� GH� ´WtWXOR� \� PRGRµ�

VRODPHQWH�HUD�RSHUDWLYR�SDUD�OD�DGTXLVLFLyQ�GH�ORV�GHUHFKRV�UHDOHV�

/D�XELFDFLyQ�PHWRGROyJLFD�GHO�DUW�� ���� HQ� HO� OLEUR�6HJXQGR�

GHO�YLHMR�&&���TXH�WUDWD�GH�´/DV�2EOLJDFLRQHVµ��R�PiV�WpFQLFDPHQWH�

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



GH� ´/RV�'HUHFKRV�3HUVRQDOHV� HQ� ODV� UHODFLRQHV� &LYLOHVµ�� HQWUH� ORV�

7tWXORV� 9,� \� 9,,�� PDUFDED� DGHPiV�� \� PX\� GLGiFWLFDPHQWH�� OD�

GLQiPLFD�GH�OD�WUDQVPLVLyQ�GH�ORV�GHUHFKRV�UHDOHV�SRU�DFWRV�HQWUH�

YLYRV�� (O� WtWXOR� GHEtD� VHU� XQ� FRQWUDWR�� GHO� FXDO� UHVXOWDUtDQ�

REOLJDFLRQHV�� HQWUH� HOODV� OD� GH� OD� HQWUHJD� GH� OD� FRVD�� GH� FX\R�

FXPSOLPLHQWR�UHFLpQ�UHVXOWDUtD�OD�WUDQVIHUHQFLD�GHO�GHUHFKR�UHDO�

����� ��3RU�DFWRV�HQWUH�YLYRV��VRODPHQWH�FXDQGR�VH�VXPDVHQ�HO�

WtWXOR� \� HO� PRGR�� HO� GHUHFKR� UHDO� KDEUtD� VLGR� WUDQVPLWLGR� R�

FRQVWLWXLGR�

����� �� 2WUDV� UHJODV� VH� DSOLFDEDQ� SDUD� OD� WUDQVPLVLyQ� SRU�

FDXVD�GH�PXHUWH�� R�SDUD�OD�DGTXLVLFLyQ�RULJLQDULD�GH�ORV�GHUHFKRV�

UHDOHV�

,,��� /D� DSDULFLyQ� HQ� VLVWHPD� DUJHQWLQR� GH� FRQVWLWXFLyQ� R�

WUDQVPLVLyQ�GH�ORV�GHUHFKRV�UHDOHV�GH�ORV�UHJLVWURV�FRQVWLWXWLYRV�

����� �� (Q� ����� VH� GLFWy� HO� GHFUHWR� ������� GHVSXpV�

FRQYDOLGDGR�SRU�OD�OH\� ������GH� ������ TXH�HVWDEOHFLy�XQ�UHJLVWUR�

FRQVWLWXWLYR� GH� GHUHFKRV� UHDOHV� SDUD� ODV�SDORPDV�PHQVDMHUDV� GH�

FDUUHUD��

����� �� 0iV� WDUGH�� HQ� ������ VH� GLFWy� HO� 'HFUHWR� /H\� �����

�GHVSXpV�UDWLILFDGR�SRU� /H\� ������� TXH� HVWDEOHFtD�� WDPELpQ� SDUD�

OD� DGTXLVLFLyQ� GH� ORV� GHUHFKRV� UHDOHV� VREUH� DXWRPRWRUHV�� VX�

LQVFULSFLyQ� FRQVWLWXWLYD�� ´/D� WUDQVPLVLyQ� GHO� GRPLQLR� GH� ORV�

DXWRPRWRUHV� GHEHUi� IRUPDOL]DUVH� SRU� LQVWUXPHQWR� S~EOLFR� R

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

�� 7RGDYtD� QR� KDEtD� WHUPLQDGR� OD� VHJXQGD� JXHUUD�PXQGLDO�� \� TXL]i�HO� OHJLVODGRU�
FRQVLGHUy�OD�LPSRUWDQFLD�GH�HVWRV�DQLPDOLWRV�HQ� ORV�FRQIOLFWRV�EpOLFRV�UHFRUGDQGR�
HO� SDSHO� TXH� FXPSOLHURQ� HQ� OD� SULPHUD� JUDQ� JXHUUD�� 5HFRUGHPRV�� D� PRGR� GH�
HMHPSOR�� TXH� OXHJR� GH� OD�EDWDOOD�GH�9HUGXQ� HO� JRELHUQR� IUDQFpV�FRQGHFRUy� D�XQD�
SDORPD� PHQVDMHUD� TXH� KDEtD� WHQLGR� XQ� GHVHPSHxR� GHVWDFDGR� HQ� ODV�
FRPXQLFDFLRQHV�GH�VX�HMpUFLWR�TXH�GHIHQGLy�HVD�ORFDOLGDG�
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SULYDGR��\� VyOR�SURGXFLUi�HIHFWR� HQWUH� ODV�SDUWHV�\�FRQ� UHODFLyQ�D�

WHUFHURV� GHVGH� VX� LQVFULSFLyQ� HQ� HO� 5HJLVWUR� 1DFLRQDO� GHO�

$XWRPRWRUµ��DUW�� ��'HF�� /H\����������

����� �� (O� WtWXOR�� HQ� HVWH� FDVR�� HUD� HO� DFXHUGR� GH� YROXQWDGHV�

HQWUH�HO�WUDQVPLWHQWH�\�HO�DGTXLUHQWH�GHO�GHUHFKR�UHDO��FX\D�IRUPD�

HUD�HO�LQVWUXPHQWR�S~EOLFR�R�HO�SULYDGR� �HQ�OD�SUiFWLFD�pVWH�~OWLPR�

UHTXHUtD� XQ� LQVWUXPHQWR� S~EOLFR� FRPSOHPHQWDULR� �OD�

DXWHQWLFDFLyQ�GH�ODV�ILUPDV�GH�ORV�FRQWUDWDQWHV���\�HO�PRGR�HUD�OD�

LQVFULSFLyQ�UHJLVWUDO�

����� �� (VWH� PRGR� � � LQVFULSFLyQ� HUD� FRQVWLWXWLYR� GH� ORV�

GHUHFKRV�UHDOHV�VREUH�ORV�DXWRPRWRUHV�

$QWHV� GH� OD� UHJLVWUDFLyQ�� HO� FRQWUDWR� HQWUH� ODV� SDUWHV�

VRODPHQWH� JHQHUDED� REOLJDFLRQHV�� SHUR� UHFLpQ� DO� LQVFULELUVH� OD�

WUDQVIHUHQFLD� VH� SURGXFtD� OD� WUDQVPLVLyQ� R� OD� FRQVWLWXFLyQ� GHO�

GHUHFKR�UHDO�VREUH�ORV�DXWRPRWRUHV�

����� ��&RPR�OR�KD�GLFKR�OD�GRFWULQD��HQ�HO�FDVR�GH�HVWRV�ELHQHV�

UHJLVWUDEOHV� �ORV� DXWRPRWRUHV�� \� WDPELpQ� SDORPDV� PHQVDMHUDV� \�

FDEDOORV� SXUD� VDQJUH� GH� FDUUHUD��� OD� PXWDFLyQ� GH� VX� VLWXDFLyQ�

MXUtGLFD� GH� GRPLQLR� VRODPHQWH� VH� UHDOL]D� GHQWUR� GHO� UHJLVWUR��

FXDQGR�VH�SURGXFH�OD�LQVFULSFLyQ�GH�XQD�WUDQVIHUHQFLD��\�QR�FRPR�

HQ�HO�FDVR�GH�ODV�GHPiV�FRVDV�PXHEOHV�H�LQPXHEOHV�� TXH�QR�HUDQ�

UHJLVWUDEOHV� HQ� DTXHOOD� pSRFD�� \�SDUD� ORV� TXH� OD� WUDQVPLVLyQ� GHO�

GHUHFKR�UHDO�VH�SURGXFtD�IXHUD�GHO�UHJLVWUR�

&RPHQ]DED�HO�WLHPSR�GH�ORV�GHUHFKRV�UHDOHV�VREUH�PXHEOHV�

UHJLVWUDEOHV��

��*DEULHO�9HQWXUD�LQFOX\H�HVWH� IHQyPHQR�GHQWUR�GH�RWUR�PiV�DPSOLR�� OD�WHQGHQFLD�
D�UHJLVWUDU�ODV�UHODFLRQHV�MXUtGLFDV�HQ�JHQHUDO�� ´(V�DVt�FRPR�YHPRV�DSDUHFHU�HQ�HO�
WLHPSR�� GH�PDQHUD�HVFDORQDGD�� GLVWLQWRV� UHJLVWURV�MXUtGLFRV�� GH� DXWRPRWRUHV�� GH�
FDEDOORV�GH�FDUUHUD��GH�EXTXHV��DHURQDYHV��GH�GHUHFKRV�LQWHOHFWXDOHV��GH�PDUFDV�\�
VHxDOHV�GH�JDQDGR��HWF��7RGRV�HVWRV�IHQyPHQRV�GH�UHJLVWUDFLyQ�KDQ�VLGR�SUHFHGLGRV�
SRU� RWURV� VLVWHPDV� UHJtVWUDOHV�� FRPR� ORV� UHJLVWURV� SHUVRQDOHV� GH� HVWDGR� FLYLO�
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,,,��� /D� UHIRUPD� GH� OD� /H\� ������ \� OD� UHJLVWUDFLyQ�

SHUIHFFLRQDGRUD� GH� ORV� FRQWUDWRV� GH� GHUHFKRV� UHDOHV� VREUH�

LQPXHEOHV�

����� ��$O�UHIRUPDUVH�HO�&&� �/H\������ HQ� �����SRU�/H\� �������

VH� VXVWLWX\y� HO� DUW�� ������ TXH� HVWDEOHFtD� JHQpULFDPHQWH� TXH� ORV�

GHUHFKRV�UHDOHV� VH�DGTXLUtDQ� R� VH�SHUGtDQ�SRU� ORV�DFWRV�R�KHFKRV�

SUHYLVWRV� HQ� DTXpO� FyGLJR�� SRU� XQD�QXHYD�QRUPD�TXH� HVWDEOHFtD�

HVSHFtILFDPHQWH�TXH�´/D�DGTXLVLFLyQ�R�WUDQVPLVLyQ�GH�ORV�GHUHFKRV�

UHDOHV� VREUH� LQPXHEOHV� VRODPHQWH� VH� MX]JDUi� SHUIHFFLRQDGD�

PHGLDQWH� OD� LQVFULSFLyQ�GH� ORV�UHVSHFWLYRV�WtWXORV�HQ� ORV�UHJLVWURV�

LQPRELOLDULRV�GH�OD�MXULVGLFFLyQ�TXH�FRUUHVSRQGD��µ� �DUW�� �����/H\�

������

(Q������FRPHQ]DED�HO�WLHPSR�GH�OD�UHJLVWUDFLyQ�GH�WRGRV�ORV�

GHUHFKRV�UHDOHV�VREUH�ORV�LQPXHEOHV�

(VWH�UHJLVWUR�HUD�GHFODUDWLYR�

����� �� 5HFLpQ� HQ� ����� VH� FUHDUtD� RWUR� UHJLVWUR� FRQVWLWXWLYR��

TXH� \D� KH� PHQFLRQDGR� DQWHULRUPHQWH�� SDUD� ORV� FDEDOORV� SXUD�

VDQJUH�GH�FDUUHUD��SRU�/H\�������

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

SULPHUR� D� WUDYpV� GH� ORV� DVLHQWRV� SDUURTXLDOHV�� DVLHQWRV� EDXWLVPDOHV��
PDWULPRQLDOHV�� GHIXQFLRQHV�\�RWURV�� 3HUR�OR�TXH�GLVWLQJXH�pVWRV�GH�DTXHOORV��HV�OD�
ILQDOLGDG� PLVPD� TXH� OHV� GD� RULJHQ�� 3XHV� PLHQWUDV� DTXHOORV� SURFXUDQ� WXWHODU� OD�
VHJXULGDG�GH�OD�SURSLHGDG��WDQWR�HQ�VX�ID]�HVWiWLFD�FRPR�GLQiPLFD��pVWRV�HQ�FDPELR�
SHUVLJXHQ�ILQHV�PiV�UHODFLRQDGRV�FRQ�ORV�OODPDGRV�GHUHFKRV�SHUVRQDOtVLPRV��FRPR�
HO� HVWDGR� GH� IDPLOLD�� HO� QRPEUH�� OD� FDSDFLGDG�� HWF�� 6LQ� HPEDUJR� QR� GHEHPRV�
GHVFRQRFHU�TXH��HQ�RFDVLRQHV��DXQ�ORV�UHJLVWURV�GH�ELHQHV�SXHGHQ�REHGHFHU�D�RWURV�
ILQHV� TXH� QR� VHDQ� OD� WXWHOD� GRPLQLDO� \�GHO� WUiILFR� GH� FLHUWDV� FRVDV�� VLQR� TXH� VX�
REMHWLYR� DSXQWD� D� LQWHUHVHV� SXUDPHQWH� WULEXWDULRV�� VRFLROyJLFRV�� SUHYHQWLYRV� R�
HVWDGtVWLFRV��3XHV�ELHQ�� ORV�UHJLVWURV�TXH�DTXt�QRV�LQWHUHVDQ��SRU�UHODFLRQDUVH�PiV�
GLUHFWDPHQWH�FRQ�HO�WHPD�TXH�QRV�DWDxH�� ORV�DXWRPRWRUHV�� VRQ� ORV�DWULEXWLYRV�GHO�
GRPLQLR�TXH�� VLQ�GHVFDUWDU�DTXHOORV� ILQHV�JHQpULFRV�TXH�YHPRV�FRPR�DOJXQRV�GH�
VXV�REMHWLYRV�� FHQWUDQ� VLQ�HPEDUJR� VX� DWHQFLyQ�HQ� OD�GLQiPLFD�FRQVWLWXWLYD�\�GH�
FLUFXODFLyQ� GRPLQLDO� GH� ORV� ELHQHV� TXH� VH� DVLHQWDQ�µ� �9HQWXUD�� *DEULHO� HQ� �(O�
5pJLPHQ�5HJLVWUDO�GHO�$XWRPRWRUµ��WUDEDMR�SXEOLFDGR�RULJLQDOPHQWH�HQ�HO�´7UDWDGR�
GH�'HUHFKR�)HGHUDO�\�/H\HV�(VSHFLDOHVµ��'LULJLGR�SRU�OD�'UD��3DODFLR�GH�&DHLUR��(G��
/D�/H\��%XHQRV�$LUHV��������SiJ�� ����
(Q�HVWH�WUDEDMR�PH�KH�OLPLWDGR�DO�HVWXGLR�ORV�UHJLVWURV�GH�GHUHFKRV�UHDOHV�
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3HUR� D� GLIHUHQFLD� GH� ORV� DXWRPRWRUHV�� \� GH� ODV� SDORPDV�

PHQVDMHUDV��\�GH�ORV�FDEDOORV�GH�FDUUHUD��SDUD�ORV�TXH�HO�OHJLVODGRU�

HVWDEOHFLy� OD� UHJLVWUDFLyQ� FRQVWLWXWLYD�� SDUD� ORV� LQPXHEOHV� OD�

LQVFULSFLyQ� UHJLVWUDO� QR� HUD� FRQVWLWXWLYD� VLQR� PHUDPHQWH�

GHFODUDWLYD�

����� ��(VWR�VLJQLILFDED�� TXH�DXQTXH�QR�HVWXYLHUD�LQVFULSWR�HO�

FRQWUDWR��HO�PLVPR�SURGXFtD�HIHFWRV�HQWUH�ODV�SDUWHV��SHUR�FXLGDGR��

SDUD�TXH�HO�DGTXLUHQWH�UHFLELHUD�HO�GHUHFKR�UHDO�� GHEtD�HIHFWXDUVH�

WDPELpQ�OD�WUDGLFLyQ�

����� �� (O� VLVWHPD� GH� WtWXOR� \� PRGR� SRVHVRULR� GHO� DUW�� ����

FRQWLQXDED�YLJHQWH�

¢4Xp�KDEtD�DSRUWDGR�GH�QXHYR�OD�UHIRUPD�GH� ����"

0XFKR��VH�KDEtD�LQFRUSRUDGR�DO�VLVWHPD�OHJLVODWLYR�HO�UHJLVWUR�

GHFODUDWLYR�GH�WRGRV�ORV�FRQWUDWRV�UHIHULGRV�D�GHUHFKRV�UHDOHV�VREUH�

LQPXHEOHV�

����� ��(O�WH[WR�GHO�DUW�� �����LQFOXLGR�SRU�OD�UHIRUPD�GH�OD�/H\�

������ DO� YLHMR� &&��� GLVSRQtD� DKRUD� TXH� ´(VWDV� DGTXLVLFLRQHV� R�

WUDQVPLVLRQHV� QR� VHUiQ� RSRQLEOHV� D� WHUFHURV�PLHQWUDV� QR� HVWpQ�

UHJLVWUDGDV�µ��DUW�� �����&&�/H\������VHJXQGD�SDUWH��

����� �� ,PSOtFLWDPHQWH�� \� D� GLIHUHQFLD� GHO� UpJLPHQ� GH� ORV�

DXWRPRWRUHV�� GRQGH� VLQ� UHJLVWUDFLyQ� OD� WUDQVPLVLyQ� GHO� GHUHFKR�

UHDO� QR� H[LVWtD�QL� VLTXLHUD�SDUD� ODV� SDUWHV�� VH� HVWDEOHFtD� TXH�� HQ�

PDWHULD�GH�LQPXHEOHV��SDUD�ODV�SDUWHV�\�SDUD�DOJXQRV�WHUFHURV�� HO�

FRQWUDWR� VL� HUD�YiOLGR�� \�TXH�� FXPSOLGD� OD�WUDGLFLyQ� SRVHVRULD�� HO�

GHUHFKR�UHDO�VH�KDEUtD�WUDQVPLWLGR�

����� �� 'H� RWUDV� QRUPDV� VXUJH� TXH�� WUDWiQGRVH� GH� FRQWUDWRV�

UHIHULGRV� D� GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV�� SDUD� TXLHQHV�

KXELHUDQ� FRQRFLGR� R� GHELGR� FRQRFHU� ORV� DFWRV� FDXVDOHV�� OD�

WUDQVPLVLyQ� WDPELpQ�HUD�YiOLGD�\�RSRQLEOH�

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



3HUR�HVWD�H[LJHQFLD�GH�SXEOLFLGDG�SDUD�OD�RSRQLELOLGDG�GH�ORV�

GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV� HUD� VRODPHQWH� SDUD� XQD� FODVH�

HVSHFLDO� GH� WHUFHURV�� ORV� WHUFHURV� LQWHUHVDGRV�� R� VHD�DTXHOORV�TXH�

HUDQ�DFUHHGRUHV�GHO�HQDMHQDQWH�

������'H�FRQIRUPLGDG�D�OD�UHIRUPD�LQWURGXFLGD�HQ� ������/H\�

�������� SDUD�TXH� HO� GHUHFKR�UHDO� VREUH� LQPXHEOHV�� DGTXLULGR�SRU�

WtWXOR�\�PRGR�� IXHUD� RSRQLEOH� D� WHUFHURV� LQWHUHVDGRV�� HO� FRQWUDWR�

FDXVDO�GHEtD�UHJLVWUDUVH�� ´(VWDV�DGTXLVLFLRQHV�R�WUDQVPLVLRQHV�QR�

VHUiQ� RSRQLEOHV� D� WHUFHURV�PLHQWUDV� QR� HVWpQ� UHJLVWUDGDV�µ� �DUW��

�����&&�/H\������~OWLPD�SDUWH��

,9��� /D�LQVFULSFLyQ�´SHUIHFFLRQDGRUDµ�GH�ORV�GHUHFKRV�UHDOHV�

VREUH�LQPXHEOHV�HQ�HO�YLHMR�&&�

������� /D� LQVFULSFLyQ� TXH� H[LJtD� HO� DUW�� ����� HUD�

SHUIHFFLRQDGRUD�� SRUTXH� KDFtD� RSRQLEOH� HO� FRQWUDWR�� \�HO� GHUHFKR�

UHDO� VREUH� LQPXHEOH� TXH� SRGtD� UHVXOWDU� GH� OD� FRQVLJXLHQWH�

WUDGLFLyQ�GH� OD�FRVD�� D�HVWD�FODVH�HVSHFLDO�GH�WHUFHURV�DFUHHGRUHV��

SDUD� TXLHQHV�� DQWHV� GH� OD� LQVFULSFLyQ�� QL� HO� FRQWUDWR�� QL� OD�

PRGLILFDFLyQ� GH� OD� VLWXDFLyQ� MXUtGLFD� UHDO� GH� OD� FRVD�� HUDQ�

RSRQLEOHV�

����� ��3RGUtDPRV�GHFLU�TXH�OD�RSRQLELOLGDG�HUD�FRQVHFXHQFLD�

GHO�SHUIHFFLRQDPLHQWR�GHO�FRQWUDWR�SRU� VX� LQVFULSFLyQ�UHJLVWUDO�� R�

TXH� DO� DGTXLULU� HO� FRQWUDWR� HVWD� RSRQLELOLGDG�� HO� GHUHFKR� UHDO�

FRQVWLWXLGR� SRU� WtWXOR� \� PRGR�� VH� KDEtD� SHUIHFFLRQDGR� SRU� OD�

DGLFLyQ�GH�HVWD�FXDOLGDG�GH�OD�TXH�DQWHV�FDUHFtD�

����� �� $QWHV� GH� OD� LQVFULSFLyQ�� HO� GHUHFKR� UHDO� WUDQVPLWLGR�

HQWUH�YLYRV�SRU� WtWXOR�\�PRGR�� H[LVWtD�� SHUR� QR� WHQtD�RSRQLELOLGDG�

IUHQWH�D�ORV�WHUFHURV�DFUHHGRUHV�GHO�HQDMHQDQWH�

(V�GHFLU��QR�SURGXFtD�HIHFWRV�IUHQWH�D�HVWRV�WHUFHURV�

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

9ROXPHQ���� �$xR�����
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����� ��6LQ�HPEDUJR��GHER�VHxDODU�TXH��FRQ�OD�PHUD�LQVFULSFLyQ�

GHO�FRQWUDWR�QR�VH�DGTXLUtD�HO�GHUHFKR�UHDO�VREUH�ORV�LQPXHEOHV��QL�

SDUD�ODV�SDUWHV��QL�IUHQWH�D�ORV�GHPiV�WHUFHURV�

6XEVLVWHQWH� HO� DUW�� ���� HQ� HO� YLHMR� &&��� SDUD� TXH� HO�

DGTXLUHQWH� UHFLELHVH� HO� GHUHFKR� UHDO�� GHEtD�KDEHU� WUDGLFLyQ� GH� OD�

FRVD�

����� �� 3DUD� TXH� OD� WUDQVIHUHQFLD� GHO� GHUHFKR� UHDO� H[LVWLHVH��

WDQWR�SDUD�ORV�PXHEOHV�QR�UHJLVWUDEOHV�� FRPR�SDUD�ORV�LQPXHEOHV��

GHEtD�KDEHU�WUDGLFLyQ�

/D�H[LJHQFLD�GH�OD�WUDGLFLyQ�SDUD�OD�FRQVWLWXFLyQ�GHO�GHUHFKR�

UHDO� IXH� HQWHQGLGD� SRU� 9pOH]� 6DUVILHOG� FRPR� XQD� QHFHVLGDG� GH�

VHQWLGR� FRP~Q�� TXH� pVWH� H[SOLFD�� VLJXLHQGR� HO� SHQVDPLHQWR� GH�

)UHLWDV�� HQ� OD�QRWD�DO� DUW�� ����� ´1R� VH� FRQFLEH� XQD� VRFLHGDG�TXH�

HVWp�REOLJDGD�D�UHVSHWDU�XQ�GHUHFKR�TXH�QR�FRQRFH�µ� �1RWD�DO�DUW��

����GHO�YLHMR�&&��

����� ��$GYHUWLPRV�DVt��TXH�HQ�HO�VLVWHPD�SUR\HFWDGR�SRU�9pOH]�

6DUVILHOG�� OD� WUDGLFLyQ� SRVHVRULD� HUD� FRQVWLWXWLYD� H� LQGLVSHQVDEOH�

SDUD�DGTXLULU�HO�GHUHFKR�UHDO� VREUH�XQ� LQPXHEOH�� OR� TXH�HUD�� D�OD�

YH]�� XQD� QHFHVLGDG� \� XQD� FRQVHFXHQFLD� LQPHGLDWD� GHO� FDUiFWHU�

DEVROXWR� GH� ORV� GHUHFKRV� UHDOHV�� TXH� GHEtDQ� VHU� RSRQLEOHV� ´HUJD�

RPQHVµ�� ´(O� GRPLQLR� HV� SRU� HVHQFLD� XQ� GHUHFKR� DEVROXWR� \� VXV�

FRUUHVSRQGLHQWHV� REOLJDFLRQHV� FRPSUHQGHQ� D� WRGRV� ORV�

LQGLYLGXRV��µ��1RWD�DO�DUW�� ����GHO�YLHMR�&&��

����� �� 6L� WRGRV�GHEtDQ� UHVSHWDU� ORV�GHUHFKRV�UHDOHV�GH� RWURV��

HVWRV�GHUHFKRV�GHEtDQ�WHQHU�XQD�SXEOLFLGDG�TXH�GLHUD�D�WRGRV�ORV�

PLHPEURV�GH�OD�VRFLHGDG�� OD�SRVLELOLGDG�GH�FRQRFHU�VX�H[LVWHQFLD��

VXV�PRGLILFDFLRQHV�\�VX�H[WLQFLyQ�

(VWD�SXEOLFLGDG�HUD�OD�SXEOLFLGDG�SRVHVRULD�

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



6LQ� HPEDUJR�� HQ� HO� &yGLJR� GH� 9pOH]� KDEtD� GHUHFKRV� UHDOHV�

TXH�QR�WHQtDQ�HVWD�SXEOLFLGDG�SRVHVRULD�

9��� /D� LQVFULSFLyQ� ´SHUIHFFLRQDGRUDµ� GHO� GHUHFKR� UHDO� GH�

KLSRWHFD�GHVGH�ORV�RUtJHQHV�GHO�&&�� �/H\�����

����� �� $TXt� GHEHPRV� KDFHU� XQ� DOWR� HQ� QXHVWUDV� UHIOH[LRQHV�

KLVWyULFDV� VREUH� HO�YLHMR� &&�� SDUD�UHVHxDU� TXH� HO� GHUHFKR� UHDO�GH�

KLSRWHFD�IXH� H[FOXLGR�HQ� HO�PLVPR�GH�OD�H[LJHQFLD�GH�WUDGLFLyQ�GH�

OD�FRVD�KLSRWHFDGD�� HQ�UD]yQ� GH� TXH�� SUHFLVDPHQWH�� HVWH�GHUHFKR�

QR� VH� HMHUFtD� SRU� OD� SRVHVLyQ�� ´/D� KLSRWHFD� HV� XQ� GHUHFKR� UHDO�

FRQVWLWXLGR�HQ�VHJXULGDG�GH�XQ�FUpGLWR�HQ�GLQHUR��VREUH�ORV�ELHQHV�

LQPXHEOHV��TXH�FRQWLQ~DQ�HQ�SRGHU�GHO�GHXGRU�µ��DUW�������&&�/H\�

�����

����� �� &RQVHFXHQFLD� GH� HVWR� HUD� TXH� OD� WUDGLFLyQ� QR� HUD�

UHTXHULGD�SDUD�OD�FRQVWLWXFLyQ�GH�XQD�KLSRWHFD�

����� ��3DUHFHUtD�GH� OD�QRUPD�FLWDGD�TXH�VyOR�HO�GHXGRU�SRGtD�

FRQVWLWXLU�XQD�KLSRWHFD�� SHUR� VHJXLGDPHQWH� HO� YLHMR�&&� DFODUDED�

TXH�HVWH�GHUHFKR�UHDO�WDPELpQ�SRGtD�VHU�FRQVWLWXLGR�SRU�XQ�WHUFHUR�

TXH�QR�TXHGDED�REOLJDGR�SHUVRQDOPHQWH�� ´1R�HV�QHFHVDULR�TXH�OD�

KLSRWHFD� VHD� FRQVWLWXLGD� SRU� HO� TXH� KD� FRQWUDtGR� OD� REOLJDFLyQ�

SULQFLSDO�� SXHGH� VHU� GDGD� SRU� XQ� WHUFHUR� VLQ� REOLJDUVH�

SHUVRQDOPHQWH�µ� �DUW�� �����&&�/H\������

����� �� /D� LGHQWLILFDFLyQ� GHO� SRVLEOH� FRQVWLWX\HQWH� FRPR� ´XQ�

WHUFHURµ�TXH�VH�KDFH�HQ�HO�DUW�������DQWHV�FLWDGR�GHVSHMD�FXDOTXLHU�

GXGD�VREUH�OD�OHJLWLPDFLyQ�GH�XQ�´QR�GHXGRUµ�SDUD�FRQVWLWXLU�XQD�

KLSRWHFD�HQ�JDUDQWtD�GH�XQD�GHXGD�DMHQD�

(QWRQFHV� OD� KLSRWHFD� SRGtD� VHU� FRQVWLWXLGD� WDQWR� SRU� HO�

GHXGRU� FRPR� SRU� XQ� WHUFHUR�� VLHPSUH� \� FXDQGR� TXH� HO

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��
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FRQVWLWX\HQWH� IXHUD�FDSD]�\�SURSLHWDULR� GHO� LQPXHEOH�KLSRWHFDGR�

�DUW�� �����&&�/H\������

$SDUHFH� DVt�� HQ� HO� &&�� RULJLQDO� SUR\HFWDGR� SRU� 9pOH]�

6DUVILHOG�� PXFKR� DQWHV� GH� OD� UHIRUPD� GHO� DUW�� ����� SRU� OD� /H\�

�������HO�FRQFHSWR�´UHJLVWUDFLyQ�GHFODUDWLYDµ�\�GH�OD�´RSRQLELOLGDGµ�

GH� OD� KLSRWHFD� IUHQWH� D� WHUFHURV� SRU� VX� UHJLVWUDFLyQ�� ´/D�

FRQVWLWXFLyQ� GH� OD�KLSRWHFD�QR� SHUMXGLFD�D�WHUFHURV�� VLQR� FXDQGR�

VH�KD�KHFKR�S~EOLFD� SRU�VX�LQVFULSFLyQ�HQ�ORV�UHJLVWURV�WHQLGRV�D�

HVRV�HIHFWRV��µ��DUW�� �����YLHMR�&&���

����� ��6H�UHILHUH�HO�VLVWHPD�RULJLQDO�GHO�&&�� /H\�����WDPELpQ�

D�ORV�WHUFHURV�LQWHUHVDGRV��\D�TXH�VH�H[LJH�HQ�OD�QRUPD�TXH�HVWRV�

WHUFHURV� SXHGDQ� ´VHU�SHUMXGLFDGRVµ�SRU� OD�KLSRWHFD�� \� VRODPHQWH�

HVWDUtDQ�HQ�HVWH�FDVR�ORV�DFUHHGRUHV�GHO�FRQVWLWX\HQWH�

����� �� 7DPELpQ� DSDUHFH� HQ� HO� &&� GH� 9pOH]� OD� LGHD� GHO�

SHUIHFFLRQDPLHQWR� GH� HVWH� GHUHFKR� UHDO� SRU� VX� LQVFULSFLyQ�

UHJLVWUDO�� \D�TXH�HO�PLVPR�H[LVWH� IUHQWH�D�WRGRV� VLQ�QHFHVLGDG�GH�

VX� LQVFULSFLyQ�� ´3HUR�ODV�SDUWHV�FRQWUDWDQWHV�� VXV�KHUHGHURV�\�ORV�

TXH�KDQ� LQWHUYHQLGR� HQ� HO� DFWR�� FRPR� HO� HVFULEDQR�\�WHVWLJRV�� QR�

SXHGHQ�SUHYDOHUVH�GHO�GHIHFWR�GH� LQVFULSFLyQ��\�UHVSHFWR�GH�HOORV��

OD� KLSRWHFD� FRQVWLWXLGD� SRU� HVFULWXUD� S~EOLFD� VH� FRQVLGHUD�

UHJLVWUDGD��µ� �DUW�� �����FLWDGR�� VHJXQGD�SDUWH��

/D�UHJLVWUDFLyQ� GH� OD�KLSRWHFD�� HQ� HO�YLHMR�&&�� /H\������ HUD�

GHFODUDWLYD�

����� �� (Q� HO� VLVWHPD�RULJLQDO� GHO�YLHMR�&&�� DSDUHFH� RWUD�LGHD�

IXHU]D�� TXH� HV� OD� GHO� WtWXOR� VXILFLHQWH�� QR� VyOR� GHEH� KDEHU� XQ�

FRQWUDWR�YiOLGR�� HQWUH�SHUVRQDV� FDSDFHV�\�GRQGH� HO� WLWXODU�GH�XQ�

GHUHFKR�UHDO� GH�GRPLQLR� VREUH�XQ� LQPXHEOH�OR�KLSRWHFD�� VLQR�TXH�

HVWH� FRQWUDWR� WDPELpQ� GHEH� HVWDU� UHYHVWLGR� GH� OD� IRUPD� VROHPQH

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



HVFULWXUD�S~EOLFD�SDUD� H[LVWLU� FRPR� WDO�\� WHQHU� HILFDFLD� �DUJ�� DUW��

�����LQF�� �� GHO�YLHMR�&&��

����� �� 6LQ� HVFULWXUD� S~EOLFD�� HO� FRQWUDWR� FRQVWLWXWLYR� GH�

KLSRWHFD� VRODPHQWH� SRGUtD� YDOHU� FRPR� SURPHVD� GH� KDFHU� HVD�

HVFULWXUD�� VL� SXGLHUD�YDOHU� FRPR� WDO�� HV� GHFLU� VL� HO� FRQVWLWX\HQWH�

KLFLHUD�HVWD�SURPHVD�D�WtWXOR�RQHURVR��DUWV�� �����LQF�� ��\������LQF��

�� &&�/H\������

����� �� /D� UHIRUPD�GH� ����� GHO� &&�YLQR� D� DFODUDU� TXH�� VL� XQ�

WHUFHUR� SURPHWLHVH�� SRU� LQVWUXPHQWR� SULYDGR�� FRQVWLWXLU� XQD�

KLSRWHFD� VREUH� XQ� LQPXHEOH� GH� VX� SURSLHGDG�� SDUD�JDUDQWL]DU� OD�

GHXGD�GH�XQ�WHUFHUR�JUDWXLWDPHQWH��SDUD�EHQHILFLDU�DO�GHXGRU��HVWH�

SURPLWHQWH� EHQHYROHQWH�QR�HVWDUtD�REOLJDGR�SRU�HVWD�SURPHVD� GH�

KLSRWHFD��DUJ�� DUW�� �����LQF��FRQ�OD�UHIRUPD�LQWURGXFLGD�SRU�OD�/H\�

������ H[FOX\HQGR� OD� DSOLFDFLyQ� GHO� DUW�� ����� SDUD� HO� FDVR� GH�

GRQDFLRQHV�VREUH�LQPXHEOHV��

(Q� HO�VLVWHPD�MXUtGLFR�DUJHQWLQR�YLJHQWH�� WDQWR�ORV�UHJLVWURV�

GHFODUDWLYRV� FRPR� ORV� FRQVWLWXWLYRV� VRQ� FDXVDOHV�� GHO� DVLHQWR�

GHEHQ� UHVXOWDU�� WDQ� VLQWpWLFDPHQWH� FRPR� VH� SXHGD�� WRGRV� ORV�

HOHPHQWRV�GHO�GHUHFKR�UHDO�SXEOLFLWDGR��

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

��´(O�UHJLVWUR�FDXVDO�WRPD�OD�FDXVD�JHQHUDGRUD�R�WtWXOR�GHO�GHUHFKR�FRPR�HOHPHQWR�
IXQGDPHQWDO�GHO�DVLHQWR�UHJLVWUDO��/DV�FDXVDV�GH�DGTXLVLFLyQ��HQ�UHDOLGDG�XQ�
H[WUDFWR�R�UHVXPHQ�GH�HOODV��YDQ�DUFKLYiQGRVH�HQ�RUGHQ�FURQROyJLFR�HQ�GLYHUVRV�
SURWRFRORV��FRQIRUPH�D�ORV�GHUHFKRV�TXH�KDFHQ�QDFHU�R�D�ODV�PHGLGDV�MXGLFLDOHV�
TXH�GLVSRQHQ��$Vt�WHQGUHPRV�SURWRFRORV�GH�GRPLQLRV��GH�XVXIUXFWRV��GH�
KLSRWHFDV��GH�HPEDUJRV��GH�LQKLELFLRQHV��HWF��(Q�FLHUWD�IRUPD�KD\�XQD�HVSHFLH�GH�
VLVWHPD�GH�WUDQVFULSFLyQ�D�OD�PDQHUD�IUDQFHVD��SHUR�VH�VLQWHWL]DQ�ODV�FDXVDV�
FRORFiQGRVH�HQ� ORV�DVLHQWRV�� VyOR�ORV�HOHPHQWRV�HVHQFLDOHV�TXH�UHTXLHUH�HO�WUiILFR��
&DEH�DGYHUWLU��VLQ�HPEDUJR��TXH�VHD�FXDO�IXHUH�HO�VLVWHPD�DGRSWDGR��WRGRV�ORV�
HOHPHQWRV�GH�OD�UHODFLyQ�MXUtGLFR�UHDO�GHEHQ�VXUJLU�GHO�DVLHQWR��&RPR�HV�REYLR��
KDEUi�PiV�SUHFLVLyQ�R�PpWRGR�HQ�OD�HVSHFLDOLGDG�R�GHWHUPLQDFLyQ�GHO�HOHPHQWR�
TXH�VH�KD\D�WRPDGR�SRU�EDVH�GH�LPSXWDFLyQ��SHUR��HQ�GHILQLWLYD��WRGRV�ORV�
HOHPHQWRV�GHEHQ�VXUJLU�GH�OD�UHJLVWUDFLyQ�� ´�9HQWXUD��*DEULHO�HQ�´(O�5pJLPHQ�
5HJLVWUDO�GHO�$XWRPRWRUµ��WUDEDMR�SXEOLFDGR�RULJLQDOPHQWH�HQ�HO�´7UDWDGR�GH�
'HUHFKR�)HGHUDO�\�/H\HV�(VSHFLDOHVµ��'LULJLGR�SRU�OD�'UD��3DODFLR�GH�&DHLUR��(G�
/D�/H\��%XHQRV�$LUHV��������SiJ�� ����
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9,�� �� 8Q� FDVR� VLQ� DFODUDU� HQ� HO� YLHMR� &&��� /DV� VHUYLGXPEUHV�

QHJDWLYDV�

����� �� (O� YLHMR� &&� QR� DFODUDED� OD� VLWXDFLyQ� GH� ODV�

VHUYLGXPEUHV�QHJDWLYDV�� FRPR�OD�VHUYLGXPEUH�GH�QR�HGLILFDU�� TXH�

FRPR�OD�KLSRWHFD�� WDPSRFR� VH�HMHUFHQ�SRU�OD�SRVHVLyQ�� SRU�OR�TXH�

QR� H[LVWH� OD� WUDGLFLyQ�� \� FX\D� UHJLVWUDFLyQ� QR� IXH� SUHYLVWD�� SHUR�

SDUD�OD�TXH�FUHR�DSOLFDEOH��SRU�XQ�PRWLYR�HOHPHQWDO�GH�DQDORJtD��HO�

UpJLPHQ�KLSRWHFDULR�GH�UHJLVWUDFLyQ�GHFODUDWLYD�SHUIHFFLyQ�DGRUD�

9,,�� �� (O� GREOH� VLVWHPD� GH� SUHIHUHQFLDV� HQ� HO� YLHMR� &&��� HO�

SULPHUR�HQ�OD�WUDGLFLyQ�R�HO�SULPHUR�HQ�OD�UHJLVWUDFLyQ�

����� �� /OHJDPRV� DVt� D� XQD� SULPHUD� FRQFOXVLyQ�� 3DUD� ORV�

GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV�� HQ� HO� YLHMR� &&��� OXHJR� GH� OD�

UHIRUPD�GH� OD� /H\� ������� pVWRV� VH� FRQWLQXDEDQ� DGTXLULHQGR� SRU�

WtWXOR�\�PRGR� �DUW�� ������ SHUR� VyOR� VH�KDFtDQ� RSRQLEOH� D� WHUFHURV�

LQWHUHVDGRV�SRU�VX�LQVFULSFLyQ�UHJLVWUDO��DUW�������7�2��/H\��������

����� �� &XDQGR� KD\� FRQIOLFWR� GH� LQWHUHVHV�� \D� VHD� SRUTXH� $�

YHQGH�GRV�YHFHV�XQ�PLVPR�LQPXHEOH�GH�VX�SURSLHGDG��FRQWUDWDQGR�

SULPHUR� FRQ� %� \� OXHJR� FRQ� &�� R� SRUTXH�$� OH� YHQGH� D�%�� SHUR� HV�

HPEDUJDGR�SRU�VX�DFUHHGRU�&��HO�VLVWHPD�GHO�YLHMR�&&�� OXHJR�GH�OD�

PRGLILFDFLyQ� GHO� DUW�� �����SRU� OD�/H\� ������� GDED�XQD� VROXFLyQ�

DOWHUQDWLYD��OD�SUHIHUHQFLD�OD�WHQtD�HO�TXH�SULPHUR�LQVFULELy�R�HO�TXH�

SULPHUR�UHFLELy��GH�EXHQD�IH�� OD�SRVHVLyQ�SRU�WUDGLFLyQ�

����� ��(Q�HO�VLVWHPD�RULJLQDULR�GHO�YLHMR�&&��� HQ�HO�FDVR�GH�OD�

GREOH�YHQWD�� FXDQGR�$�QR�KXELHUD�HQWUHJDGR�OD�SRVHVLyQ�QL�D�%�QL�

D� &�� OD� SUHIHUHQFLD� OD� WHQtD� HO� DFUHHGRU� FX\R� WtWXOR� WXYLHVH� XQD�

IHFKD�FLHUWD�PiV�DQWLJXD��

��(VWD�VROXFLyQ��GH�SUHIHULU�DO�SRVHHGRU�PiV�DQWLJXR��VH�UHPRQWD�HQ�HO�WLHPSR�\�VX�
SHUVLVWHQFLD� HQ� ORV� GLVWLQWRV� VLVWHPDV� OHJDOHV� HQ� HO� WLHPSR� SDUHFH� OHJLWLPDU� VXV�
ERQGDGHV��7yPHVH�SRU�HMHPSOR�OR�GLVSXHVWR�SRU�HO�&yGLJR�&LYLO�(VSDxRO�GH������HQ�
VX� DUWtFXOR� ����� \� OD�YDORUDFLyQ� TXH� GH� pO� KDFH� -RDTXtQ� (VFKLFKH�� ´&RQILUPD� HO

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



����� �� &RQ� OD� UHIRUPD� GH� OD� /H\� ������� TXH� LPSRQtD� OD�

LQVFULSFLyQ� UHJLVWUDO� GHFODUDWLYD�� GHEHUtDPRV� WHQHU� HQ� FXHQWD�

DGHPiV��HO�FDVR�GH�TXH�WDPSRFR�VH�KXELHVH�LQVFULSWR�HO�FRQWUDWR� ��

WtWXOR�D�QRPEUH�GH�QLQJXQR�GH�ORV�GRV�FRPSUDGRUHV�

����� �� (Q� DPERV� FDVRV� OD�SUHIHUHQFLD� OD�WHQGUtD�HO� DFUHHGRU�

FX\R�WtWXOR�WXYLHVH�XQD�IHFKD�FLHUWD�DQWHULRU�

����� �� 6LQ� WUDGLFLyQ� \� VLQ� LQVFULSFLyQ�� HO� YLHMR� &&��� FRQ� OD�

UHIRUPD�GH�������SDUD�ODV�REOLJDFLRQHV�GH�HQWUHJDU�LQPXHEOHV�SDUD�

WUDQVPLWLU�R�FRQVWLWXLU�GHUHFKRV�UHDOHV��GDED�OD�SUHIHUHQFLD�D�TXLpQ�

SULPHUR�KXELHUD�FRQWUDWDGR��VLHPSUH�\�FXDQGR�VX�FRQWUDWR�WXYLHVH�

IHFKD�FLHUWD�� ´6L� OD�FRVD�IXHUD�LQPXHEOH��\�FRQFXUULHVHQ�GLYHUVRV�

DFUHHGRUHV� D� TXLHQHV� HO� PLVPR� GHXGRU� VH� KXELHVH� REOLJDGR� D�

HQWUHJDUOD�� VLQ�TXH�D�QLQJXQR�GH�HOORV�OH�KXELHVH�KHFKR�WUDGLFLyQ

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

YLJHQWH� &yGLJR� &LYLO� (VSDxRO�� FRPR� OD� JHQHUDOLGDG� GH� ORV� FyGLJRV�� OD� GRFWULQD�
H[SXHVWD� SRU� (VFULFKH� HQ� HO� WH[WR��� /D� SRVHVLyQ� QR� SXHGH� UHFRQRFHUVH� HQ� GRV�
SHUVRQDOLGDGHV� GLVWLQWDV� IXHUD�GH� ORV� FDVRV�GH� LQGLYLVLyQ�� 6L� VXUJLHUH� FRQWLHQGD�
VREUH�HO�KHFKR�GH�OD�SRVHVLyQ�� VHUi�SUHIHULGR�HO�SRVHHGRU�DFWXDO�� VL�UHVXOWDUHQ�GRV�
SRVHHGRUHV�� HO�PiV�DQWLJXR�� VL�ODV�IHFKDV�GH� ODV�SRVHVLRQHV�IXHUDQ�ODV�PLVPDV�� HO�
TXH�SUHVHQWH�WtWXOR��\�VL�WRGDV�HVWDV�FRQGLFLRQHV�IXHVHQ�LJXDOHV�� VH� FRQVWLWXLUi�HQ�
GHSyVLWR� R� JXDUGD� MXGLFLDO� OD� FRVD�� PLHQWUDV� VH� GHFLGH� VREUH� VX� SRVHVLyQ� R�
SURSLHGDG� SRU� ORV� WUiPLWHV� FRUUHVSRQGLHQWHV� �DUW�� �����µ� �(VFULFKH�� -RDTXtQ� '���
´1RYtVLPD� (GLFLyQ� GHO� 'LFFLRQDULR� 5D]RQDGR� GH� /HJLVODFLyQ� \� -XULVSUXGHQFLD� � �
&RPSLODGR�� FRQFRUGDGR� \� FRPHQWDGR� SRU� '�� )UDQFLVFR� 3L� \� $UVXDJDµ�� (GLWRULDO�
*DUQLHU�+HUPDQRV��3DUtV� ������3iJ�������3RVHVLyQ��
5HFRUGDPRV�DGHPiV�� OD�YLJHQFLD�GH�HVWH�FXHUSR�OHJDO�GHVGH� ������ ´(O�&yGLJR�&LYLO�
(VSDxRO�VH�SXEOLFy�SRU�DXWRUL]DFLyQ�FRQFHGLGD�HQ�HO�5HDO�GHFUHWR�GH���GH�RFWXEUH�
GH� ������ FRQ� DUUHJOR� D� ODV� EDVHV� DSUREDGDV� SRU� OH\� GH� ��� GH� PD\R� DQWHULRU� \�
FRPHQ]y�D�UHJLU�HQ� , R�GH�PD\R�GH� ������HQ�YLUWXG�GH�OR�GLVSXHVWR�SRU�5HDO�GHFUHWR�
GH� ��� GH� IHEUHUR�GHO�PLVPR�DxR�� 6H�LQFXUULy�DO�KDFHU�VX� SXEOLFDFLyQ��HQ�GLYHUVDV�
LQH[DFWLWXGHV��TXH�HQREHGLHQFLD�OD�OH\�GH����GH�PD\R�GHO�UHSHWLGD�DxR�������IXHURQ�
UHFWLILFDGDV�SRU�5HDO�GHFUHWR�GH���� GH�MXOLR� VLJXLHQWH�� 3RU�5HDO�GHFUHWR�GH� ��� GHO�
PLVPR�PHV� VH�KL]R�H[WHQVLYR�HO�&yGLJR�� VLQ�PRGLILFDFLyQ�DOJXQD��D�&XED��3XHUWR�
5LFR� \� )LOLSHQDV�µ� �(VFULFKH�� -RDTXtQ� '��� ´1RYtVLPD� (GLFLyQ� GHO� 'LFFLRQDULR�
5D]RQDGR�GH�/HJLVODFLyQ�\�-XULVSUXGHQFLD�� �&RPSLODGR��FRQFRUGDGR�\�FRPHQWDGR�
SRU�'��)UDQFLVFR�3L�\�$UVXDJDµ��(GLWRULDO�*DUQLHU�+HUPDQRV��3DUtV�������SiJ�� ����
´&yGLJRV�\�OH\HV�FLYLOHVµ��
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GH� OD� FRVD�� VHUi�SUHIHULGR� HO� DFUHHGRU� FX\R� LQVWUXPHQWR� S~EOLFR�

IXHVH�GH�IHFKD�DQWHULRU�µ��DUW�� ����&&�/H\������

����� �� /D�QRUPD�VH�UHIHUtD�D�´,QVWUXPHQWRV�S~EOLFRVµ�\�QR�D�

´HVFULWXUDV� S~EOLFDVµ�� SHUR� WUDWiQGRVH� GH� FRQWUDWRV� UHIHULGRV� D�

GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV�� GHO� DUW�� ����� �&&� /H\� �����

SRGUtD�LQIHULUVH� TXH� ORV�PLVPRV�GHEHUtDQ� VHU� LQVWUXPHQWDGRV� HQ�

HVFULWXUD�S~EOLFD�SDUD�WHQHU�HVWRV�HIHFWRV�GH�RSRQLELOLGDG�

����� �� 6LQ� HPEDUJR�� OD�UHIHUHQFLD�H[SOtFLWD�D�OD�´IHFKD�FLHUWDµ�

PH� KDFH� SHQVDU� TXH�� DXQTXH� QR� VH� WUDWDVH� GH� XQD� HVFULWXUD�

S~EOLFD�� VLQR�SRU� HMHPSOR�� GH�XQ� EROHWR�SULYDGR� FRQ� FHUWLILFDFLyQ�

GH�ILUPDV��OD�SUHIHUHQFLD�OD�WHQGUtD�HO�FRQWUDWR�FRQ�OD�FHUWLILFDFLyQ�

GH�IHFKD�DQWHULRU�

����� ��/D�FHUWLILFDFLyQ�GH�ILUPDV�HV�� FRPR�\D�VH�KD�GLFKR�� XQ�

GRFXPHQWR� FRPSOHPHQWDULR� GH� XQ� LQVWUXPHQWR� SULYDGR��

DXWRUL]DGD� SRU� XQ� HVFULEDQR� \� TXH� VH� UHJLVWUD� HQ� HO� /LEUR� GH�

5HJLVWUR� GH� )LUPDV�D�FDUJR� GHO�QRWDULR�� JR]DQGR� GH� DXWHQWLFLGDG�

SRU� VX� FRQGLFLyQ� GH� LQVWUXPHQWR� S~EOLFR� �VDOYR� TXHUHOOD� GH�

IDOVHGDG��\�TXH�WUDVODGD�OD�FHUWH]D�GH�OD�IHFKD�GH�OD�FHUWLILFDFLyQ�DO�

LQVWUXPHQWR�SULYDGR�DGMXQWR�

9,,,��� ¢([LVWLy� HQ� HO� YLHMR� &&�� XQ� ´-XV� 3UHIHUHQGLµ� SDUD�

DOJXQRV�GHUHFKRV�SHUVRQDOHV"

����� �� 6H�DSOLFD�DTXt� OD�UHJOD�GH�TXH�HO�SULPHUR� HQ� HO� WLHPSR�

WLHQH� XQ� PHMRU� GHUHFKR�� D~Q� FXDQGR� QR� KD\D� KDELGR� HVFULWXUD�

S~EOLFD�� \� D~Q� FXDQGR� QR� VH� KD\D� DGTXLULGR� WRGDYtD� QLQJ~Q�

GHUHFKR�UHDO�SRU�QR�KDEHU�KDELGR�WUDGLFLyQ�GH�OD�FRVD�

����� �� $Fi� DSDUHFHUtD� HQ� HO� &yGLJR� GH� 9pOH]� 6DUVILHOG� XQ�

TXLHEUH� GH� OD� UHJOD� GH� TXH� VRODPHQWH� ORV� GHUHFKRV� UHDOHV� WLHQHQ�

´-XV� 3UHIHUHQGLµ�� \D� TXH� HQ� HO� FDVR� GH� XQD� GREOH� YHQWD� GH�

LQPXHEOHV�� GRQGH� QR� VH� KD� KHFKR� WUDGLFLyQ� D� QLQJXQR� GH� ORV

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



FRPSUDGRUHV�� QR�KD\�QLQJ~Q�GHUHFKR� UHDO�� SHUR� OD�SUHIHUHQFLD�OD�

WLHQH� HO� DFUHHGRU� FX\R� FRQWUDWR� HVWi� GRFXPHQWDGR� HQ� XQ�

LQVWUXPHQWR�S~EOLFR�GH�IHFKD�FLHUWD�SULPHUR�HQ�HO�WLHPSR�

������7HQGUtDPRV�TXH�GHFLU�TXH�HQ�DTXpO�FyGLJR��D�YHFHV��ORV�

GHUHFKRV�SHUVRQDOHV�WDPELpQ�WHQtDQ�´-XV�3UHIHUHQGLµ�

(V� GH� KDFHU� QRWDU� TXH� HVWH� FDVR� TXHGD� UHVWULQJLGR� D�

GHUHFKRV�SHUVRQDOHV�TXH� WLHQHQ�YRFDFLyQ� GH� FRQVWLWXLU�� D�IXWXUR��

XQ�GHUHFKR�UHDO�

,;���(O�VLVWHPD�GH�FRQVWLWXFLyQ��WUDQVPLVLyQ�\�SUHIHUHQFLD�GH�

ORV�GHUHFKRV�UHDOHV�HQ�HO�QXHYR�&&&1�� �/H\�������

����� �� (Q� HO� QXHYR� &&&1� YLJHQWH� �/H\�������� HO� VLVWHPD� GH�

FRQVWLWXFLyQ�GHO�GHUHFKR�UHDO�SRU�WtWXOR�\�PRGR�VH�UHFLEH�HQ�HO�DUW��

������´/D�DGTXLVLFLyQ�GHULYDGD�SRU�DFWRV�HQWUH�YLYRV�GH�XQ�GHUHFKR�

UHDO�UHTXLHUH�OD�FRQFXUUHQFLD�GH�WtWXOR�\�PRGR�VXILFLHQWHV��µ

����� ��$O�LJXDO�TXH�HQ�HO�DUW������GHO�YLHMR�&&��HVWH�VLVWHPD�GH�

DGTXLVLFLyQ� GH� ORV� GHUHFKRV� UHDOHV� VH� DSOLFD�WDQWR� SDUD�PXHEOHV�

FRPR� LQPXHEOHV�� VDOYR� UHJtPHQHV� HVSHFLDOHV� GH� UHJLVWURV�

FRQVWLWXWLYRV� FRPR� VH� GDQ� SDUD� ORV� DXWRPRWRUHV�� FDEDOORV� SXUD�

VDQJUH�GH�FDUUHUD��/H\�������GH� ������\�SDORPDV�PHQVDMHUDV��

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

�� 'LFH�*DEULHO�9HQWXUD��´/DV�SDORPDV�GH�FDUUHUD�PHQVDMHUDV��DTXHOODV�TXH�
WLHQHQ�OD�FRVWXPEUH� GH�YROYHU�DO�SXQWR�HQ�TXH� VH�HQFXHQWUD�VX� FULDGRU��KDQ� VLGR�
REMHWR� GH� UHJXODFLyQ� H[SUHVD�SRU� GHFUHWR� ������GH� ������ FRQYDOLGDGR� SRU� OD� OH\�
���������� 6H� HVWDEOHFH� DOOt� OD�QHFHVLGDG�GH� UHJLVWUDFLyQ�QR� VyOR� GHO� GRPLQLR� GHO�
DQLPDO��VLQR�GH�VX�SRVHVLyQ�R�WHQHQFLD��/R�FXULRVR�GH�HVWH�UHJLVWUR�HV��DGHPiV��TXH�
VH� WUDWD� GHO� SULPHU� UHJLVWUR� FRQ� HIHFWRV� FRQVWLWXWLYRV� HQ� HO� SDtV�� 9HU� XQ� EUHYH�
GHVDUUROOR� GHO� IXQFLRQDPLHQWR� GH� HVWH� UHJLVWUR� HQ� )$1=2/$72�� (GXDUGR� ,�� ´(O�
$VHQWLPLHQWR�&RQ\XJDOµ��(G��GHO�DXWRU��&yUGRED�� ������SiJ�� ����\�VV�� �µ��9HQWXUD��
*DEULHO�HQ�´(O�5pJLPHQ�5HJLVWUDO�GHO�$XWRPRWRUµ�� WUDEDMR�SXEOLFDGR�RULJLQDOPHQWH�
HQ�HO�´7UDWDGR�GH�'HUHFKR�)HGHUDO�\�/H\HV�(VSHFLDOHVµ��'LULJLGR�SRU�OD�'UD��3DODFLR�
GH� &DHLUR�� (G�� /D�/H\�� %XHQRV�$LUHV�� ������ SiJ�� ����� 4XL]i� OD� LPSRUWDQFLD�GH� OD�
UHJLVWUDFLyQ� GH� OD� WHQHQFLD� GH� SDORPDV�PHQVDMHUDV� HVWp� UHODFLRQDGR� FRQ� HO� XVR�
PLOLWDU� TXH� VH� GLy� D� ODV� PLVPDV� HQ� OD� KLVWRULD� UHFLHQWH�� XVR� TXL]i� VXSHUDGR�
DFWXDOPHQWH� SRU� RWURV� PHGLRV� GH� FRPXQLFDFLyQ�� DXQTXH� HYHQWXDOPHQWH� HVWDV�
PHQVDMHUDV�SXGLHUDQ� VHU�XWLOL]DGDV�HYHQWXDOPHQWH�FRPR�PHGLR� GH�FRPXQLFDFLyQ�
PLOLWDU�DOWHUQDWLYR��R�SDUD�DOJXQDV�DFWLYLGDGHV�FULPLQDOHV��FRPR�HO�QDUFRWUiILFR�
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����� ��(O� DUW�� �����GHO�QXHYR�&&&1�� FRQWLQ~D�DFODUDQGR�

TXH�OD�WUDGLFLyQ� D�OD�TXH�VH�UHILHUH�HV�DTXHOOD�TXH�FRQVLVWH�HQ�

OD�HQWUHJD�YROXQWDULD�GH�OD�SRVHVLyQ��´/D�WUDGLFLyQ�SRVHVRULD�HV�

PRGR�VXILFLHQWH�SDUD�FRQVWLWXLU�R�WUDQVPLWLU�GHUHFKRV�UHDOHV��µ�

\� TXH� ´OD� UHJLVWUDFLyQ� HV� PRGR� VXILFLHQWH� SDUD� WUDQVPLWLU� R�

FRQVWLWXLU�GHUHFKRV�UHDOHV�VREUH�FRVDV�UHJLVWUDEOHV�HQ�ORV�FDVRV�

OHJDOPHQWH�SUHYLVWRV�µ

����� �� /D� QRUPD� LQVWDOD� OD� SRVHVLyQ� FRPR� ´PRGR�

VXILFLHQWHµ� SDUD� FRQVWLWXLU� ORV� GHUHFKRV� UHDOHV� \� GD� LJXDO�

WUDWDPLHQWR�D�OD�UHJLVWUDFLyQ�

����� �� ¢3RGUtDPRV� HQWHQGHU� TXH� VH� KD� HVWDEOHFLGR� HQ� HO�

QXHYR�&&&1�/H\�������XQD�UHJLVWUDFLyQ�FRQVWLWXWLYD�SDUD�ORV�

GHUHFKRV�UHDOHV�VREUH�ORV�LQPXHEOHV"

����� �� 6LJXH� YLJHQWH� OD� /H\� ������� FRPSOHPHQWDULD� GHO�

YLHMR� &&��� \� DKRUD�� FRQ� DOJXQDV� PRGLILFDFLRQHV��

FRPSOHPHQWDULD�WDPELpQ�GHO�QXHYR�&&&1���SHUR�TXH�PDQWLHQH�

HO�DUW�� �� UHIHULGR�DFWXDOPHQWH�D�ORV�QXHYRV� DUWV�� ������ �����\�

�����\�TXH�PDQWLHQH�OD�DQWHULRU�GLVSRVLFLyQ�HQ�FXDQWR�D�TXH�

OD� LQVFULSFLyQ� GH� ORV� GRFXPHQWRV� ´4XH� FRQVWLWX\DQ��

WUDQVPLWDQ�� GHFODUHQ�� PRGLILTXHQ� R� H[WLQJDQ� GHUHFKRV�UHDOHV�

VREUH� LQPXHEOHV��µ� �LQF�� D�� DUW�� �� /H\� ������ 7�2�� /H\� �������

GHEH�VHU�LQVFULSWD�´SDUD�VX�SXEOLFLGDG��RSRQLELOLGDG�D�WHUFHURV�

\�GHPiV�SUHYLVLRQHV�GH�HVWD�OH\��µ��DUW�� ���SULPHUD�SDUWH��

����� ��(O�DUW�� �����GHO�&&&1�HV�XQD�QRUPD�GH�FRQWHQLGR�

DPSOLR�� TXH� HVWDEOHFH� TXH� ´/RV� GHUHFKRV� UHDOHV� UHFDHQ� VREUH�

FRVDV�UHJLVWUDEOHV�FXDQGR�OD�OH\�UHTXLHUH�OD�LQVFULSFLyQ�GH�ORV

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



WtWXORV� HQ� HO� UHVSHFWLYR� UHJLVWUR� D� ORV� HIHFWRV� TXH�

FRUUHVSRQGD��µ� �DUW�� �����&&&1���

����� �� $Vt�� ORV� GHUHFKRV� UHDOHV� VREUH� DXWRPRWRUHV� VH�

LQVFULELUiQ�HQ�HO�5HJLVWUR�GHO�$XWRPRWRU��'HF��/H\�����������\�

ORV�GHUHFKRV�UHDOHV�VREUH�LQPXHEOHV�HQ�HO�5HJLVWUR�,QPRELOLDULR�

�OH\��������

����� �� /D� LQVFULSFLyQ� HQ� HO� 5HJLVWUR� GHO� $XWRPRWRU� VHUi�

FRQVWLWXWLYD� �DUW�� �� 'HF�� /H\� ���������� HQ� WDQWR� OD� GH� ORV�

LQPXHEOHV� VHJXLUi� VLHQGR� GHFODUDWLYD� �DUW�� �� /H\� ������ 7�2��

/H\��������

������ ��6L�OD�LQVFULSFLyQ�GH�ORV�WtWXORV�HQ�HO�5HJLVWUR�GH�OD�

3URSLHGDG� ,QPRELOLDULD� HV�SDUD�RSRQLELOLGDG� GH� HVWH� FRQWUDWR�

VREUH�GHUHFKRV�UHDOHV�VREUH�XQ�LQPXHEOH�� SRGHPRV�GHFLU�TXH�

HV�SHUIHFFLRQDGRUD�� \D�TXH� HO� GHUHFKR� UHDO�� HQ� HO� VLVWHPD�GHO�

QXHYR�&&&1�� VH� VLJXH�FRQVWLWX\HQGR�SRU� WtWXOR�\�PRGR��\� OD�

LQVFULSFLyQ� GHO� WtWXOR� VyOR� OR� KDFH� RSRQLEOH� D� WHUFHURV�

LQWHUHVDGRV��FRPSOHWiQGROR�

,;��� (O� VLVWHPD� GH� UHJLVWUDFLyQ� ´SHUIHFFLRQDGRUDµ� GH� ORV�

GHUHFKRV�UHDOHV�VREUH�LQPXHEOH�HQ�HO�QXHYR�&&&1�� �/H\�������

������� (O� VLVWHPD� GH� LQVFULSFLyQ� GHFODUDWLYD�

´SHUIHFFLRQDGRUDµ� GH� ORV� GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV� VH�

UHDILUPD�WRWDOPHQWH�FRQ�HO�WH[WR�GHO�DUW�� �����GHO�QXHYR�&&&1��

TXH� GLVSRQH� TXH�� ´/D�DGTXLVLFLyQ� R� WUDQVPLVLyQ� GH� GHUHFKRV�

UHDOHV�FRQVWLWXLGRV�GH�FRQIRUPLGDG�D�ODV�GLVSRVLFLRQHV�GH�HVWH�

FyGLJR�QR� VRQ� RSRQLEOHV�D�WHUFHURV�LQWHUHVDGRV�\�GH�EXHQD�IH�

PLHQWUDV�QR�WHQJDQ�SXEOLFLGDG�VXILFLHQWH�µ��DDUW�� �����&&&1���

����� �� (Q�PDWHULD�GH� DXWRPRWRUHV�� VL�QR�KD\�LQVFULSFLyQ�

QR�H[LVWH�HO�GHUHFKR�UHDO�

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��
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6L� QR� H[LVWH� HO� GHUHFKR� UHDO� QR� SRGHPRV� KDEODU� GH�

RSRQLELOLGDG�

����� �� (Q�PDWHULD�GH� LQPXHEOHV�� SDUD� OD� WUDQVPLVLyQ� GH�

GHUHFKRV�UHDOHV�SRU�DFWRV�HQWUH�YLYRV��HO�DUW�� �����UHPLWH�D�ORV�

PRGRV�GH�FRQVWLWXFLyQ�SRU�DFWRV�HQWUH�YLYRV�GLVSXHVWRV�HQ� HO�

&&&1��HVWR�HV�� DO�DUW�� ������TXH�H[LJH�WtWXOR�\�PRGR�� HV�GHFLU��

FRQWUDWR�\�WUDGLFLyQ�

����� ��$SDUHFH�QtWLGR�HQ�HO�DUW�� �����TXH�ORV�WHUFHURV�TXH�

VHUiQ� DIHFWDGRV� SRU� OD� RSRQLELOLGDG� VHUiQ� ORV� ´WHUFHURV�

LQWHUHVDGRVµ��HVWR�HV��WHUFHURV�DFUHHGRUHV�GHO�HQDMHQDQWH�R�GHO�

WUDQVPLWHQWH�

6H� DFODUD� DVt� FXDOTXLHU� GXGD� TXH� SXGLHUD� KDEHU�

JHQHUDGR�HO�WH[WR�GHO�DUW�� �����HQ�FXDQWR�D�TXH�´/D�LQVFULSFLyQ�

UHJLVWUD�� HV� PRGR� VXILFLHQWH��µ�� SRUTXH� HQ� PDWHULD� GH�

DGTXLVLFLyQ�GH�GHUHFKRV�UHDOHV�VREUH�LQPXHEOHV��OD�LQVFULSFLyQ�

UHJLVWUDO�QR�VXVWLWX\H�D�OD�WUDGLFLyQ�

����� ��7UDWiQGRVH�GH�GHUHFKRV�UHDOHV�TXH�VH�HMHUFHQ�SRU�OD�

SRVHVLyQ�� HO� GHUHFKR� VRODPHQWH� VH� DGTXLHUH�� SRU� DFWRV� HQWUH�

YLYRV��FXDQGR�HO�WtWXOR�HV�FRPSOHWDGR�SRU�OD�WUDGLFLyQ�PDWHULDO�

GH�OD�SRVHVLyQ�VREUH�OD�FRVD�

����� �� 3DUD�ORV�DXWRPRWRUHV�HVWD�QRUPD�GHO� DUW�� ����� HV�

WDPELpQ� GH� DSOLFDFLyQ�� SHUR� FRQ� XQ� VLVWHPD�VXVWDQFLDOPHQWH�

GLIHUHQWH�� \D� TXH� OD� LQVFULSFLyQ� FRQVWLWXWLYD� VXVWLWX\H� D� OD�

WUDGLFLyQ�SRVHVRULD�

3DUD�ORV� DXWRPRWRUHV�� OD�LQVFULSFLyQ�YDOGUi�FRPR�PRGR�

VXILFLHQWH�\�QR�VHUi�QHFHVDULD�OD�WUDGLFLyQ�

;��� /D� LQVFULSFLyQ� GHFODUDWLYD�\� HO� UHTXLVLWR� GH� OD�EXHQD� IH�

SDUD�HO�TXH�UHFLELy�SULPHUR�OD�SRVHVLyQ�GH�OD�FRVD�

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



����� �� 3DUD� ORV� LQPXHEOHV�� OD� LQVFULSFLyQ� UHJLVWUDO� WLHQH�

HIHFWRV�SXEOLFLWDULRV��DUW����/H\�������7�2��/H\��������\�DIHFWD�

OD�EXHQD�IH�GH�TXLpQ�DGTXLHUH�HO�GHUHFKR�UHDO�GHVSXpV�GH�TXH�

RWUR�FRQWUDWR�VREUH�OD�PLVPD�FRVD�KD\D�VLGR�LQVFULSWR�

����� ��/RV�DUWV���������\����GH�OD�/H\��������GLVSRQHQ�TXH�

HO�5HJLVWUR�,QPRELOLDULR�HV�S~EOLFR��´(O�5HJLVWUR�HV�S~EOLFR�SDUD�

TXLpQ� WHQJD� LQWHUpV� HQ� DYHULJXDU� HO� HVWDGR� MXUtGLFR� GH� ORV�

ELHQHV��GRFXPHQWRV��OLPLWDFLRQHV�R�LQWHUGLFFLRQHV�LQVFULSWDV��µ�

�DUW�� ��� /H\� �������� (O� UHJLVWUR� HV� REOLJDWRULR� \D� TXH� ´/D�

SOHQLWXG�� OLPLWDFLyQ�R�UHVWULFFLyQ�GH�ORV�GHUHFKRV�LQVFULSWRV�\�

OD�OLEHUWDG�GH�GLVSRVLFLyQ�VyOR�SRGUiQ�DFUHGLWDUVH�FRQ�UHODFLyQ�

D�WHUFHURV�SRU�ODV�FHUWLILFDFLRQHV�D�TXH�VH�UHILHUHQ�ORV�DUWtFXORV�

VLJXLHQWHV�µ�� �DUW�����/H\��������

����� ��'LJR�DGHPiV�TXH�OD�UHJLVWUDFLyQ�GHFODUDWLYD�GH�ORV�

FRQWUDWRV� UHIHULGRV� D� GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV� HV�

REOLJDWRULD��SRUTXH�~QLFDPHQWH�FRQ�ORV�FHUWLILFDGRV�H[SHGLGRV�

SRU� HO� 5HJLVWUR� ,QPRELOLDULR� SRGUi� DFUHGLWDUVH� OD� VLWXDFLyQ�

MXUtGLFD�DFWXDO�GH�GHUHFKRV�UHDOHV�VREUH�XQ�LQPXHEOH��

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

�� /D� UHJLVWUDFLyQ� FRQVWLWXWLYD� \� OD� GHFODUDWRULD� GH� ORV� GHUHFKRV� UHDOHV� VRQ�
REOLJDWRULDV� SRUTXH� HQ� HO� FDVR� GH� OD� FRQVWLWXWLYD�� VLQ� LQVFULSFLyQ�� QR� H[LVWH� HO�
GHUHFKR��HQ�WDQWR�HQ�OD�GHFODUDWLYD��VLQ�ELHQ�HO�GHUHFKR�H[LVWH�IXHUD�GHO�UHJLVWUR��VLQ�
UHJLVWUDFLyQ�QR� HV�RSRQLEOH� D�FLHUWRV�DFUHHGRUHV�� ´(V�LPSRUWDQWH� WDPELpQ�DFODUDU�
DTXt�� HQ�PDWHULD�GH�DXWRPRWRUHV�� TXH� OD�REOLJDWRULHGDG�GH�OD�LQVFULSFLyQ�QR�GHEH�
FRQIXQGLUVH�FRQ�HO�HIHFWR�FRQVWLWXWLYR� TXH� VH� OH� DVLJQD�DO�UHJLVWUR�� SXHVWR�TXH�� VL�
ELHQ� WRGR� UHJLVWUR� FRQVWLWXWLYR� HV� SRU� SULQFLSLR� REOLJDWRULR�� GDGR� TXH� HO� QR�
UHJLVWUDGR�QR�HV�WLWXODU�GH�GHUHFKR�DOJXQR��PiV�TXH�XQD�VDQFLyQ��D�ORV�HIHFWRV�GH�
OD�FODVLILFDFLyQ�GH�ORV�UHJLVWURV��OD�IDOWD�GH�UHJLVWUDFLyQ�KDUtD�FDUHFHU�DO�DFWR�GH�XQR�
GH� ORV�HOHPHQWRV�LQWHJUDWLYRV�GH�OD�GLQiPLFD�DGTXLVLWLYD�� ([LVWHQ�RWUDV�VDQFLRQHV�
QR� WDQ� GUiVWLFDV� \� FRQWXQGHQWHV�� SRU� HMHPSOR� PXOWDV� R� OD� FRQGHQD� D� OD�
LQRSRQLELOLGDG� D� FLHUWRV� WHUFHURV� HQ� SDUWLFXODU� GH� HVH� GHUHFKR�QR� LQVFULSWR�� XQD�
HVSHFLH� GH� LQHILFDFLD� UHODWLYD�µ� �9HQWXUD�� *DEULHO� HQ� ´(O� 5pJLPHQ� 5HJLVWUDO� GHO�
$XWRPRWRUµ�� WUDEDMR�SXEOLFDGR�RULJLQDOPHQWH�HQ�HO�´7UDWDGR�GH�'HUHFKR�)HGHUDO�\�
/H\HV�(VSHFLDOHVµ��'LULJLGR�SRU�OD�'UD��3DODFLR�GH�&DHLUR��(G��/D�/H\��%XHQRV�$LUHV��
������SiJ�� ����
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����� ��(V�REOLJDWRULR�WDPELpQ�SRUTXH�VRODPHQWH�FRQ�HVWDV�

FHUWLILFDFLRQHV� SRGUiQ� DXWRUL]DU� ORV� HVFULEDQRV� ´��ORV�

GRFXPHQWRV� GH� WUDQVPLVLyQ�� FRQVWLWXFLyQ�� PRGLILFDFLyQ� R�

FHVLyQ� GH� GHUHFKRV� UHDOHV� VREUH� LQPXHEOHV��µ� �DUW�� ��� /H\�

�������

����� ��(QWRQFHV�� HQ�PDWHULD�GH�RSRQLELOLGDG�GH�GHUHFKRV�

UHDOHV� VREUH� LQPXHEOHV�� HO� QXHYR� &&&1� �/H\� ������� KD�

PDQWHQLGR�HO�VLVWHPD�GHO�YLHMR�&&��/H\������\�GH�OD�/H\��������

(O�SULPHUR�HQ�OD�WUDGLFLyQ�R�HQ�OD�UHJLVWUDFLyQ�WHQGUi�XQ�PHMRU�

GHUHFKR�

����� ��6L�$�YHQGH�XQ�PLVPR�LQPXHEOH� GH� VX�SURSLHGDG�D�

%�\�D�&��\�OH�HQWUHJD�OD�SRVHVLyQ�D�%�VLQ�TXH�OD�YHQWD�VH�KD\D�

LQVFULSWR�D�QRPEUH�GH�&�� %�KD�DGTXLULGR� HO�'RPLQLR� VREUH� OD�

FRVD�\�HVWH�GHUHFKR�UHDO� WHQGUi�HO�´-XV�3UHIHUHQGLµ� IUHQWH�D�&�

TXH�VRODPHQWH�VHUi�XQ�DFUHHGRU�IUXVWUDGR�\�TXH�FRQVHUYDUi�ODV�

DFFLRQHV� SHUVRQDOHV�SRU� LQFXPSOLPLHQWR�GH� FRQWUDWR�\�GDxRV�

FRQWUD�$�

����� ��6L�$�YHQGH�D�%�\�OH�HQWUHJD�OD�SRVHVLyQ�GHO�LQPXHEOH��

\� GHVSXpV� HVFULWXUD� OD� YHQWD� D� IDYRU� GH� &�� \� HVWH� VHJXQGR�

FRQWUDWR� VH� LQVFULEH�� OD� SULRULGDG� WDPELpQ� OD� WHQGUi� %�� TXH�

UHFLELy�SULPHUR�OD�SRVHVLyQ�GHO�LQPXHEOH���TXLpQ�LQFOXVR�SRGUi�

SHGLU�TXH�VH�FDQFHOH�OD�LQVFULSFLyQ�D�QRPEUH�GH�&�SDUD�SRGHU�

LQVFULELU�VX�FRQWUDWR�

����� ��(Q�HVWH�FDVR�� HV�GH�KDFHU�QRWDU� TXH�� VL�HO�FRQWUDWR�

GH�$�D�IDYRU�GH�%�QR�VH�KXELHUD�UHDOL]DGR�SRU�HVFULWXUD�S~EOLFD��

HVWH�WtWXOR�UHVXOWDUtD�LQVXILFLHQWH�SRU�GHIHFWR�GH�IRUPD�

����� ��6LQ�HPEDUJR��\�SHVH�DO�GHIHFWR�IRUPDO�� OD�VLWXDFLyQ�

KD�VLGR�UHVXHOWD�SRU�HO�OHJLVODGRU�HQ�HO�DUW�������GHO�&&&1��HQ�

IDYRU�GHO�FRQWUDWDQWH�TXH�SULPHUR�UHFLELy�OD�SRVHVLyQ�

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



������ �� (VWH� DUW�� ����� HVWi� HQ� OD� 6HFFLyQ� 6HJXQGD�� GHO�

&DStWXOR�6HJXQGR��GHO�7tWXOR�'pFLPR�7HUFHUR�GHO�/LEUR�&XDUWR�

GHO�&&&1��/H\���������HQ�OD�SDUWH�TXH�WUDWD�GH�OD�SUXHED�HQ�OD�

UHLYLQGLFDFLyQ�GH�LQPXHEOHV�� µD��� 6L�ORV�GHUHFKRV�GHO�DFWRU�\�HO�

GHPDQGDGR� HPDQDQ� GH� XQ� DQWHFHVRU� FRP~Q�� VH� SUHVXPH�

SURSLHWDULR�TXLpQ�SULPHUR�HV�SXHVWR�HQ�OD�SRVHVLyQ�GH�OD�FRVD��

LJQRUDQGR� OD� REOLJDFLyQ� DQWHULRU�� LQGHSHQGLHQWHPHQWH� GH� OD�

IHFKD�GHO�WtWXOR�µ� �DUW�� �����LQF��D��&&&1�/H\��������

������ ��1R� VH�UHTXLHUH�TXH�HO� WtWXOR�GH� TXLpQ�SULPHUR�IXH�

SXHVWR�HQ�OD�SRVHVLyQ�GH�OD�FRVD�VHD�IRUPDOPHQWH�SHUIHFWR�� HV�

GHFLU�QR� VH�UHTXLHUH� OD�HVFULWXUD�S~EOLFD�� WDPSRFR�VH�UHTXLHUH�

TXH�HO�WtWXOR�GH�TXLpQ�UHFLELy�SULPHUR�OD�WUDGLFLyQ� VHD�DQWHULRU�

DO� GH� TXLpQ� QR� UHFLELy� OD�SRVHVLyQ�� SHUR� VH� H[LJH� OD�WUDGLFLyQ�

DQWHULRU�� \�PX\�HVSHFLDOPHQWH�� OD�EXHQD�IH�GH� HVWH�SRVHHGRU��

TXH� DO�PRPHQWR� GH� UHFLELU� OD� WUDGLFLyQ�� GHEH� LJQRUDU� OD� RWUD�

YHQWD�

������ ��(VWR�PHMRUD�HO�WH[WR�GHO�DUW�������GHO�&&��/H\�������

TXH�SDUD�HO� FDVR� GH�GREOH�YHQWD�GLVSRQtD�VRODPHQWH� TXH� ´��HO�

SULPHUR� TXH�KD�VLGR�SXHVWR� HQ� OD�SRVHVLyQ� GH� OD�KHUHGDG�� VH�

UHSXWD�SURSLHWDULR�µ��TXH�VL�ELHQ�KDEtD�VLGR�LQWHUSUHWDGR�SRU�OD�

GRFWULQD� \� OD�MXULVSUXGHQFLD� HQ� HO�PLVPR� VHQWLGR� TXH� DKRUD�

UHVXOWD�H[SOtFLWDPHQWH�GHO�WH[WR�GHO�DUW�������LQF��D�� GHO�&&&1�

/H\�������� QR� GDED�XQD� VROXFLyQ� WDQ� FRPSOHWD� DO� SUREOHPD�

SODQWHDGR�

������ �� 0iV� D~Q�� SRGUtDQ� KDEHUVH� JHQHUDGR� GXGDV� HQ�

FXDQWR� D�TXH�HO�TXH�SULPHUR�UHFLELy� OD�SRVHVLyQ� FRQ�XQ� WtWXOR�

IRUPDOPHQWH� LPSHUIHFWR�� FRPR� XQ� EROHWR� GH� FRPSUDYHQWD��

DGTXLUtD� UHDOPHQWH� HO� GHUHFKR� UHDO� R� VRODPHQWH� VH� ´UHSXWDED

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��
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SURSLHWDULRµ�� OR� TXH�KXELHVH� REOLJDGR� D�GHVDUUROODU� OD� LGHD�GH�

TXH�� DTXpO�D�TXLpQ�´VH�UHSXWDµ�R�VH�WUDWD�FRPR�VL�HVWXYLHUD�HQ�

XQD�GHWHUPLQDGD�VLWXDFLyQ�MXUtGLFD�HV�SRUTXH�QR� HVWi�HQ�HVD�

VLWXDFLyQ� MXUtGLFD�� R� QR� WLHQH� OD� FDOLGDG� MXUtGLFD� TXH� VH� OH�

DWULEX\H�� SHUR� TXH� ´VH� UHSXWDµ� FRPR� VL� OD�WXYLHUD�SDUD�DOJ~Q�

HIHFWR� OLPLWDGR�� FRPR� HQ� HO� FDVR�� SRGHU� UHFKD]DU� OD� DFFLyQ�

UHLYLQGLFDWRUtD�GH�TXLpQ�QR�UHFLELy�OD�SRVHVLyQ�

;,���&RQFOXVLRQHV�VREUH�HO�DFWXDO�VLVWHPD�GH�SUHIHUHQFLDV�HQ�

OD�DGTXLVLFLyQ�\�FRQVWLWXFLyQ�GH�GHUHFKRV�UHDOHV�VREUH�LQPXHEOHV�

����� �� (Q� HO� VLVWHPD� DFWXDO� OD� SUHIHUHQFLD� HQ� OD�

DGTXLVLFLyQ� GH� ORV� GHUHFKRV� UHDOHV�� HQ� FDVR� GH� FRQIOLFWR�� VH�

UHFRQRFH� D� TXLpQ� SULPHUR� UHFLELy� OD� SRVHVLyQ� GH� OD� FRVD� GH�

EXHQD�IH��R�D�TXLpQ�SULPHUR�LQVFULELy�VX�FRQWUDWR�

����� ��(VWD�SUHIHUHQFLD�SHUPLWH�UHFKD]DU�OD�UHLYLQGLFDFLyQ�

GH�TXLpQ�QR�OD�WLHQH�

����� ��3DUD�HO�FDVR�GH�XQD�GREOH�YHQWD�VLQ�WUDGLFLyQ�\�VLQ�

UHJLVWUDFLyQ��HO�DUW�� ����GHO�QXHYR�&&&1�PDQWLHQH�OD�VROXFLyQ�

GH�SUHIHULU�DO�DFUHHGRU�´��TXH�WLHQH�WtWXOR�IHFKD�FLHUWD�DQWHULRU�µ

����� �� /D� QXHYD� VLVWHPDWL]DFLyQ� HV�� HQ� OR� HVHQFLDO�� PX\�

VLPLODU� D� OD� GHO� DQWHULRU� &&� /H\� ����� OR� TXH� GHEH� YDORUDUVH�

SRVLWLYDPHQWH� \D� TXH� HO� VLVWHPD� DQWHULRU�� SURGXFWR� GH� XQD�

FRQFHSFLyQ�RULJLQDO�PX\�DFHUWDGD�VREUH�HVWD�FXHVWLyQ��\�GH�ODV�

UHIRUPDV� TXH�� FRPR� IUXWR� GH� OD� H[SHULHQFLD� \� GHO� GHEDWH�

MXULVSUXGHQFLDO�\�GRFWULQDULR��VH�IXHURQ�LQWURGXFLHQGR�GXUDQWH�

VX� YLJHQFLD�� KD� GHPRVWUDGR� OD� FRQYHQLHQFLD� GH� VX�

PDQWHQLPLHQWR�

����� ��'HEH�GHVWDFDUVH�HQ�HO�QXHYR�VLVWHPD��OD�GHSXUDFLyQ�

PHWRGROyJLFD�� OD�FRPSOHWLWXG�GH� ORV� VXSXHVWRV�SUHYLVWRV�\�GH

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



VXV� VROXFLRQHV�� \� TXH� QR� VH� DGYLHUWHQ� UHGXQGDQFLDV� QL�

FRQWUDGLFFLRQHV��

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

%,%/,2*5$)Ì$�

$KXPDGD��'DQLHO�(GXDUGR��´/H\�5HJLVWUDO�,QPRELOLDULD�� �/H\�

����� \� 'LVSRVLFLRQHV� 7pFQLFR� 5HJLVWUDOHVµ�� (GLWRULDO� $OYHURQL��

&yUGRED������

$OFKRXURQ��&DUORV�(��� �%XO\JLQ��(XJHQLR�� ´,QWURGXFFLyQ�D�OD�

0HWRGRORJtD�GH�ODV�&LHQFLDV�-XUtGLFDV�\�6RFLDOHVµ��(GLWRULDO�$VWUHD��

%V��$V�� �����

%RUWRODWWR��$QD�0DUtD��´'HUHFKRV�5HDOHV�� �0DQXDOµ��(GLWRULDO�

&RQRVXU��&yUGRED������

%RUWRODWWR��$QD�0DUtD�� ´0DQXDO�*XtD�GH� 'HUHFKRV�5HDOHVµ��

(GLWRULDO�)UDQFLVFR�)HUUH\UD��&yUGRED������

(VFULFKH�� -RDTXtQ� '��� ´1RYtVLPD� (GLFLyQ� GHO� 'LFFLRQDULR�

5D]RQDGR� GH� /HJLVODFLyQ� \� -XULVSUXGHQFLD� � � &RPSLODGR��

&RQFRUGDGR�\�&RPHQWDGR�SRU�'��)UDQFLVFR�3L�\�$UVXDJDµ��(GLWRULDO�

*DUQLHU�+HUPDQRV��3DUtV� �����

�� (Q� WDQWR� HQ� FXDQWR� VLVWHPD� GH� QRUPDV�� HO� GHUHFKR� GHEH� DGHFXDUVH� D� FLHUWDV�
SDXWDV�GH�UDFLRQDOLGDG��OD�FRKHUHQFLD�LQWHUQD�GH�ODV�QRUPDV�MXUtGLFDV��DVt�FRPR�VX�
FRPSDWLELOLGDG�PXWXD��VRQ�HMHPSORV�GH�WDOHV�H[LJHQFLDV�EiVLFDV��/D�HOLPLQDFLyQ�GH�
ODV�FRQWUDGLFFLRQHV�HQ� ODV�QRUPDV�MXUtGLFDV�HV�� SRU�OR�WDQWR�� XQR�GH� ORV�REMHWLYRV�
PiV� LPSRUWDQWHV� GH� OD� FLHQFLD� GHO� GHUHFKR�� 8Q� SDSHO� QR� PHQRV� LPSRUWDQWH�
GHVHPSHxD�HQ�OD�WHRUtD�MXUtGLFD�OD�LGHD�GH�FRPSOHWLWXG��TXH�KD�VLGR�PX\�GHEDWLGDV�
SRU�ORV�MXULVWDV�\�ORV�ILOyVRIRV�GHO�GHUHFKR�EDMR�HO�UyWXOR�GH�´ODJXQDV�GHO�GHUHFKRµ��
3RU� ~OWLPR�� OD� LQGHSHQGHQFLD� GH� ODV� GLVSRVLFLRQHV� OHJDOHV� \� OD� FRQVLJXLHQWH�
HOLPLQDFLyQ�GH� ODV�UHGXQGDQFLDV�HV�WDPELpQ�XQR� GH� ORV�REMHWLYRV�GHO� OHJLVODGRU�\�
GHO� FLHQWtILFR�� �$OFKRXURQ�� &DUORV� (�� � � %XO\JLQ�� (XJHQLR�� ´,QWURGXFFLyQ� D� OD�
0HWRGRORJtD�GH� ODV�&LHQFLDV�-XUtGLFDV�\�6RFLDOHVµ��(GLWRULDO�$VWUHD��%V��$V�� �������
SiJ������
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+LJKWRQ�� (OHQD�� ´'HUHFKRV� 5HDOHV� � � 9RO�� ��� 3RVHVLyQµ��

(GLWRULDO�$ULHO��%V��$V�� �����

.LSHU��&ODXGLR��´7UDWDGR�GH�'HUHFKRV�5HDOHV�� �&yGLJR�&LYLO�\�

&RPHUFLDO�GH�OD�1DFLyQ�� �/H\������µ��(GLWRULDO�5XELQ]DO�� �&XO]RQL��

6DQWD�)H������

/DTXLV�� 0DQXHO� $QWRQLR�� ´'HUHFKRV� 5HDOHVµ�� (GLWRULDO�

'HSDOPD��%V��$V�� �����

/DIDLOOH�� +pFWRU�� ´&XUVR� GH� 'HUHFKRV� 5HDOHV� � � 1RWDV�

7DTXLJUiILFDV� GH� ,VDXUR� $UJXHOOR� �K�� \� 3HGUR� )UXWRVµ�� (GLWRULDO�

7DOOHUHV�*UiILFRV�*KLR��%V��$V�� ����������

/DIDLOOH�� +pFWRU�� ´'HUHFKR� &LYLO� �� 7UDWDGR� GH� ORV� 'HUHFKRV�

5HDOHVµ��(GLWRULDO�(GLDU��%V��$V�� �����

/ySH]�GH�=DYDOtD�� )HUQDQGR�-��� ´'HUHFKRV�5HDOHVµ�� (GLWRULDO�

=DYDOtD��%V��$V�� �����

0DUWLQH]�� =HQyQ�� ´/D� 3RVHVLyQµ�� (GLWRULDO� 8QLYHUVLGDG�

1DFLRQDO�GHO�/LWRUDO��6DQWD�)H� �����

0DULDQL� GH� 9LGDO�� 0DULQD�� ´&XUVR� GH� 'HUHFKRV� 5HDOHVµ��

(GLWRULDO�=DYDOtD��%V��$V�� �����

0DULDQL� GH� 9LGDO�� 0DULQD� � � $EHOOD�� $GULDQD�� ´'HUHFKRV�

5HDOHV� HQ� HO� &yGLJR�&LYLO�\�&RPHUFLDOµ�� (GLWRULDO� =DYDOtD�� &LXGDG�

$XWyQRPD�GH�%V��$V�������

0DUWLQH]�� 9tFWRU�� ´/D� SRVHVLyQ� HQ� OD� FRGLILFDFLyQ� FLYLO�

KLVSDQRDPHULFDQD� �&RQFHSWR� \� (OHPHQWRV�µ�� (GLWRULDO� %DQFR�

6RFLDO�GH�&yUGRED��&yUGRED������

0RLVVHW� GH� (VSDQpV�� /XLV�� ´&ODVHV� GH� 'HUHFKRV� 5HDOHVµ��

(GLWRULDO�$GYRFDWXV��&yUGRED�� �����

0RLVVHW� GH� (VSDQpV�� /XLV�� ´3XEOLFLGDG� 5HJLVWUDOµ�� (GLWRULDO�

$GYRFDWXV��&yUGRED�� �����

5HYLVWD�GH�(VWXGLRV�GH�'HUHFKR�1RWDULDO�\�5HJLVWUDO�GH�OD�8QLYHUVLGDG�%ODV�3DVFDO



0ROLQDULR�� $OEHUWR�� ´'H� ODV� 5HODFLRQHV� 5HDOHVµ�� (GLWRULDO�

8QLYHUVLGDG��%V��$V�� �����

0XVWR�� 1pVWRU�-RUJH�� ´'HUHFKRV�5HDOHVµ�� (GLWRULDO�5XELQ]DO�

� �&XO]RQL�� ,PSUHQWD�GH�OD�8QLYHUVLGDG�1DFLRQDO�GHO�/LWRUDO��6DQWD�

)H�� �����

3DSDxR�� 5LFDUGR� -RVp�� .LSHU�� 0DUFHOR� &ODXGLR�� 'LOORQ��

*UJRULR�$OEHUWR�\�&DXVVH��-RUJH�5D~O���'HUHFKRV�5HDOHVµ��(GLWRULDO�

'HSDOPD��%V��$V�� �����

6DOYDW�� 5D\PXQGR�0��� ´7UDWDGR�GH�'HUHFKR�&LYLO�$UJHQWLQR�

�'HUHFKRV�5HDOHV�µ�7RPR�,��(GLWRULDO�)��3HUH\UD�H�KLMRV�� �(GLWRUHVµ��

%V��$V�� �����

��$VLVWHQWH�GH�0DJLVWUDGR��3RGHU�-XGLFLDO�GH�OD

SURYLQFLD�GH�&yUGRED�� ,QYHVWLJDGRUD�� 6H&\7���)DFXOWDG�GH

'HUHFKR�� 8QLYHUVLGDG�1DFLRQDO�GH�&yUGRED�� &RUUHR

HOHFWUyQLFR��FHFLOLDVF����#\DKRR��FRP��DU

ż

6DOYDW�� 5D\PXQGR�0��� ´7UDWDGR� GH�'HUHFKR�&LYLO�$UJHQWLQR�

�'HUHFKRV�5HDOHV�µ�7RPR� �� � �6HJXQGD�3DUWH� 3URSLHGDG�� (GLWRULDO�

-HV~V�0HQHQGH]��%V��$V�� �����

9HQWXUD�� *DEULHO�%��� ´(O�5pJLPHQ�5HJLVWUDO� GHO�$XWRPRWRUµ��

WUDEDMR�SXEOLFDGR�RULJLQDOPHQWH�HQ�HO�´7UDWDGR�GH�'HUHFKR�)HGHUDO�

\�/H\HV�(VSHFLDOHVµ��'LULJLGR�SRU�OD�'UD�� 3DODFLR�GH�&DHLUR��(G�� /D�

/H\��%V��$V��� �����

9HQWXUD��*DEULHO�%��� ´/H\� ������ � �5HJLVWUR�GH�OD�3URSLHGDG�

,QPXHEOH�� �&RPHQWDGD�� �$QRWDGDµ��(GLWRULDO�+DPPXUDEL��%V��$V��

�����

6LVWHPD�GH�SUHIHUHQFLDV�HQ� OD�&RQVWLWXFLyQ�R�WUDQVPLVLyQ�GH�ORV� 'HUHFKRV�5HDOHV�VREUH
LQPXHEOHV�SRU�DFWRV�HQWUH�YLYRV�HQ�HO� QXHYR�&&&1�� /H\������� ��

9ROXPHQ���� �$xR�����


