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/D� ILHEUH� UHXPiWLFD� HV� HO� UHVXOWDGR� GH� XQD� LQIHFFLyQ� IDUtQJHD� SRU�

HVWUHSWRFRFR���KHPROtWLFR�GHO�JUXSR�$�� �/RV�SDFLHQWHV� FRQ� ILHEUH� UHXPiWLFD�
WLHQHQ�XQD�UHVSXHVWD�FHOXODU�LQFUHPHQWDGD��VHFXQGDULD�D�XQD�UHDFWLYLGDG�D�ODV�
PHPEUDQDV�GH�ORV�HVWUHSWRFRFRV��+LVWROyJLFDPHQWH�VH�KD�FRPSUREDGR�TXH�HO�
JUDQ�Q~PHUR�GH�FpOXODV� OLQIRFtWLFDV�HQFRQWUDGDV�HQ�ODV�OHVLRQHV��VLHQGR�HVWRV�
HQ� VX� PD\RUtD� FpOXODV� 7� D\XGDGRUDV�� VREUH� WRGR� HQ� HWDSDV� DFWLYDV� GH� OD�
HQIHUPHGDG�� VRQ� OD� FDXVD� GHO� GDxR� YDOYXODU�� (O� WUDWDPLHQWR� GH� GLFKD�
HQIHUPHGDG� HV� IXQGDPHQWDO� SDUD� SUHYHQLU� OD� FRUHD�� HULWHPD� PDUJLQDGR� \�
DUWULWLV�SHUR�PD\RUPHQWH�OD�FDUGLWLV�\�GDxR�HQ�YiOYXODV�FDUGLDFDV�TXH�RULJLQDQ�
GDxR�H[WHQVR��SURJUHVLYR�\�KDVWD�OD�PXHUWH���(O�WUDWDPLHQWR�D�ODUJR�SOD]R�HV�GH�
DOWR�FRVWR��HQ�HO�FDVR�GH�ODV�FRPSOLFDFLRQHV�FDUGLDFDV��HQ�VX�PD\RUtD�KD\�TXH�
UHFXUULU�DO� WUDWDPLHQWR�TXLU~UJLFR��OR�TXH�VLJQLILFD�DOJR�LQDOFDQ]DEOH�SDUD�ORV�
SDFLHQWHV�GH�HVFDVRV�UHFXUVRV�HQ�*XDWHPDOD�����������������������������������

(Q� HO� SUHVHQWH� HVWXGLR� VH� DQDOL]y� VL� H[LVWH� PHMRUtD� FOtQLFD� \� GH�
ODERUDWRULR� HQ� ORV� SDFLHQWHV� FRQ� FDUGLWLV� UHXPiWLFD� WUDWDGRV� FRQ��
KLGUR[LFORURTXLQD��DXQDGR�DO�WUDWDPLHQWR�FRQYHQFLRQDO�

3DUD� ORJUDU� HVWH� DQiOLVLV� VH� UHYLVDURQ� ���� H[SHGLHQWHV� FOtQLFRV� TXH�
FRUUHVSRQGHQ� D� ORV� SDFLHQWHV� FRQ� GLDJQyVWLFR� GH� ILHEUH� UHXPiWLFD� \� FRQ�
VHJXLPLHQWR�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV��HQ�HO�DxR������DO�������
'H�HVWRV�����FXUVDURQ�FRQ�FDUGLRSDWtD�UHXPiWLFD��HQWUH�pVWRV�VH�HVFRJLHURQ����
FDVRV�\����FRQWUROHV��D�ORV�TXH�VH�UHDOL]y�XQD�HYDOXDFLyQ�LQLFLDO�\�RWUD�OXHJR�
GHO�WUDWDPLHQWR�

(QWUH� ORV� KDOOD]JRV�PiV� LPSRUWDQWHV� SRGHPRV� HQFRQWUDU� TXH� KD\� XQD�
PHMRUtD� VLJQLILFDWLYD� HQ� ORV� SDFLHQWHV� WUDWDGRV� FRQ� WUDWDPLHQWR�FRQYHQFLRQDO�
PiV� KLGUR[LFORURTXLQD�� HVSHFtILFDPHQWH� HQ� YHORFLGDG� GH� VHGLPHQWDFLyQ��
HOHFWURFDUGLRJUDPD�\�HFRFDUGLRJUDPD���



(QWUH� ORV� HIHFWRV� VHFXQGDULRV�� VH� HQFRQWUy� ~QLFDPHQWH� OD� LUULWDFLyQ�
JiVWULFD�

�
/D� UHFRPHQGDFLyQ� SULQFLSDO� VH� GLULJH� D� OD� UHDOL]DFLyQ� GH� XQ� HVWXGLR�

FOtQLFR� FRQWURODGR� SDUD� FRQILUPDU HO� EHQHILFLR� GHO� WUDWDPLHQWR� FRQ�
KLGUR[LFORURTXLQD�HQ�ORV�SDFLHQWHV�FRQ�FDUGLRSDWtD�UHXPiWLFD�
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/D�ILHEUH�UHXPiWLFD��HV�OD�VHFXHOD�PiV�JUDYH�GH�OD�LQIHFFLyQ�IDUtQJHD�SRU�
HVWUHSWRFRFR���KHPROtWLFR�GHO�JUXSR�$��$OJXQDV�FHSDV�GH�HVWH�PLFURRUJDQLVPR�
FRQWLHQHQ� DQWtJHQRV� HQ� VX� PHPEUDQD� FHOXODU�� TXH� RFDVLRQDQ� XQD� UHDFFLyQ�
FUX]DGD�FRQ�HO� WHMLGR�KXPDQR��HVWR�SURGXFH�GDxR�LQIODPDWRULR�QR�VXSXUDWLYR�
GH�SLHO��WHMLGR�FHOXODU�VXEFXWiQHR��DUWLFXODFLRQHV��VLVWHPD�QHUYLRVR�FHQWUDO��HQ�
YiOYXODV�\�P~VFXOR�FDUGLDFR��/RV�SDFLHQWHV��FRQ�ILHEUH�UHXPiWLFD�WLHQHQ�XQD�
UHVSXHVWD�FHOXODU�LQFUHPHQWDGD��VHFXQGDULD�D�XQD�UHDFWLYLGDG�D�ODV�PHPEUDQDV�
GH� ORV�HVWUHSWRFRFRV��GLFKD�UHDFFLyQ�SHUVLVWH�SRU� OR�PHQRV�GRV�DxRV�GHVSXpV�
GHO�DWDTXH�LQLFLDO�SURYRFDQGR�XQD�DXWRVHQVLELOL]DFLyQ�D�DQWtJHQRV�WLVXODUHV�FRQ�
HIHFWRV� FLWRWy[LFRV�� � (VWR� VH� KD� FRPSUREDGR� KLVWROyJLFDPHQWH� SRU� HO� JUDQ�
Q~PHUR�GH�FpOXODV�OLQIRFtWLFDV�HQFRQWUDGDV�HQ�ODV�OHVLRQHV��VLHQGR�HVWRV�HQ�VX�
PD\RUtD� FpOXODV� 7� D\XGDGRUDV� �&'���� VREUH� WRGR� HQ� HWDSDV� DFWLYDV� GH� OD�
HQIHUPHGDG�� � (Q� HVWXGLRV� LQPXQROyJLFRV� VH� KD� HYLGHQFLDGR� TXH� HQ� IDVHV�
DJXGDV� GH� OD� ILHEUH� UHXPiWLFD� VH� SURGXFH� XQ� LQFUHPHQWR� GH� FpOXODV� 7�&'��
SRVLWLYDV��FpOXODV��7�&'��QRUPDOHV�\�GLVPLQXFLyQ�GH OD�SURGXFFLyQ�GH�,/�����
(Q�OD�IDVH�GH�UHFXSHUDFLyQ��ODV�FpOXODV�7�&'��YXHOYHQ�D�OD�QRUPDOLGDG�\�ODV�
FpOXODV� 7�&'�� VH� HOHYDQ� SRU� HQFLPD� GH� OR� QRUPDO� \� OD� SURGXFFLyQ� GH� ,/���
GLVPLQX\H�DXQ�PiV��������������������������

(O� WUDWDPLHQWR� GH� OD� ILHEUH� UHXPiWLFD FRQVLVWH� HQ� DGPLQLVWUDU�
PHGLFDPHQWRV�DQDOJpVLFRV��DQWLLQIODPDWRULRV�\�DQWLPLFURELDQRV��HQ�HO�+RVSLWDO�
*HQHUDO�6DQ�-XDQ�GH�'LRV��VH�XWLOL]DQ�HVWRV�HVTXHPDV��\�VH�LQFOX\H�GHVGH�KDFH�
DSUR[LPDGDPHQWH�FXDWUR�DxRV�OD�KLGUR[LFORURTXLQD�FRPR�XQ�PRGLILFDGRU�GH�OD�
UHVSXHVWD� LQIODPDWRULD�� �/RV�DQWLPDOiULFRV�SURGXFHQ� LQKLELFLyQ�GH� OD�VtQWHVLV�
GH�'1$� \�51$�� \� SURWHtQD� LQWHUDFWXDQGR� FRQ� iFLGR� QXFOHLFR�� DOWHUD� HO� S+�
OLVRVRPDO� LQWHUILHUH� FRQ� OD� XQLyQ� OLJDQGR� UHFHSWRU� \� SURFHVDPLHQWR� GH�
DQWtJHQRV�� LQKLEH� ODV� UHDFFLRQHV� DQWLJHQR�DQWLFXHUSR�� VXSULPH� OD� PLWRVLV� GH�
OLQIRFLWRV��DFW~D�FRPR�DQWLR[LGDQWH��HVWDELOL]D�OD�PHPEUDQD�OLVRVRPDO��LQKLEH�
OD� DFWLYLGDG� GH� OD� � IRVIROLSDVD�� LQKLEH� OD� TXLPLRWD[LV� GH� ORV� QHXWUyILORV� \�
IDJRFLWRVLV�� DOJXQRV� DQWDJRQL]DQ� OD� DFFLyQ� GH� DOJXQDV� SURVWDJODQGLQDV� \� HV�
FRPR�SUHYLHQH�HO�GDxR�FDUGLDFR���������������������



�
(O�HVWXGLR�VH�UHDOL]y�FRQ�SDFLHQWHV�DWHQGLGRV�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�

-XDQ�GH�'LRV��FRQ�GLDJQyVWLFR�GH�FDUGLWLV�UHXPiWLFD��TXLHQHV�IXHURQ�WUDWDGRV�
FRQ�HVTXHPDV�FRQYHQFLRQDOHV�H�KLGUR[LFORURTXLQD��HQ�XQ�HVWXGLR�GH�FDVRV�\�
FRQWUROHV�� 6H� WRPy� HQ� FXHQWD� ODV� YDULDEOHV� GH� HGDG�� VH[R���������������������������������������
FDUDFWHUtVWLFDV�FOtQLFDV�\�GH�ODERUDWRULR�DVt�FRPR�HO�WUDWDPLHQWR�\�ORV�HIHFWRV�
VHFXQGDULRV� GHO� PLVPR�� � 6H� VHOHFFLRQy� FRPR� FDVRV� D� ORV� SDFLHQWHV� FRQ�
GLDJQyVWLFR� GH� FDUGLWLV� UHXPiWLFD� FRQ� WUDWDPLHQWR� FRQYHQFLRQDO� H�
KLGUR[LFORURTXLQD�\�ORV�FRQWUROHV�D�ORV�SDFLHQWHV�FRQ�HO�PLVPR�GLDJQyVWLFR�\�
~QLFDPHQWH�WUDWDPLHQWR�FRQYHQFLRQDO���7RGR�SDFLHQWH�VHOHFFLRQDGR�FRPR�FDVR�
R�FRQWURO�WXYR�FRPR�PtQLPR�WUHV�DxRV�GH�WUDWDPLHQWR�
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/D� ILHEUH� UHXPiWLFD� VH� KD�GHVFULWR� FRPR�XQD�HQIHUPHGDG� LQIODPDWRULD�
VHFXQGDULD�D�XQD�LQIHFFLyQ�IDULQJHD�SRU�HVWUHSWRFRFR���KHPROtWLFR�GH�JUXSR�$��
SRU�OR�TXH�VX IUHFXHQFLD�HV�PD\RU�HQ�QLxRV��DGROHVFHQWHV�\�DGXOWRV�MyYHQHV�HQ�
XQ�UDQJR�GH���D����DxRV��DGHPiV�GH�FDVRV�SULPDULRV�\�UHFXUUHQWHV�HQ�DGXOWRV���
(O� VHJXLPLHQWR�GH�GLFKD� HQIHUPHGDG� HV� IXQGDPHQWDO� SDUD� SUHYHQLU� OD� FRUHD��
HULWHPD�PDUJLQDGR�\�DUWULWLV�SHUR�PD\RUPHQWH� OD�FDUGLWLV�\�GDxR�HQ�YiOYXODV�
FDUGLDFDV� TXH� RULJLQDQ� � GDxR� H[WHQVR�� SURJUHVLYR� \� KDVWD� OD� PXHUWH����
�����������������������

6H�VDEH�VHJ~Q�HVWXGLRV�HVWDGRXQLGHQVHV�TXH�DSUR[LPDGDPHQWH�HO�����
GH� ORV� SDFLHQWHV� FRQ� ILHEUH� UHXPiWLFD� VH� PDQLILHVWD� FRQ� FDUGLWLV�� ���� FRQ�
DUWULWLV�� ��� FRQ� FRUHD�� ��� FRQ� HULWHPD� PDUJLQDGR�� ��� FRQ� QyGXORV�
VXEFXWiQHRV������FRQ�ILHEUH������FRQ�DUWUDOJLD�\�FRQ�LQVXILFLHQFLD�FDUGLDFD�
FRQJHVWLYD�XQ�����HQ�OD�SUHVHQWDFLyQ�LQLFLDO��'H�ORV�SDFLHQWHV�FRQ�FDUGLRSDWtD�
UHXPiWLFD�HO�����FXUVD�FRQ� LQVXILFLHQFLD�PLWUDO��GH�HVWRV�HO����� �QHFHVLWDQ�
WUDWDPLHQWR�TXLU~UJLFR���(O�����GH�ORV�LQJUHVRV�KRVSLWDODULRV�GH�FDUGLRSDWtDV�
VRQ� VHFXQGDULRV� D� ILHEUH� UHXPiWLFD�� � /D� LQFLGHQFLD� HQ� SDtVHV� HQ� GHVDUUROOR�
YDUtD�GHVGH�����������������KDELWDQWHV�� HQ�&KLOH��������������KDELWDQWHV�\�
HQ�0p[LFR���FDVR�SRU�FDGD�����QLxRV���'HELGR�DO�JUDQ�Q~PHUR�GH�SHUVRQDV�FRQ�
ILHEUH�UHXPiWLFD��HO�WUDWDPLHQWR�D�ODUJR�SOD]R�\�GH�DOWR�FRVWR�HQ�HO�FDVR�GH�ODV�
FRPSOLFDFLRQHV�FDUGLDFDV��TXLU~UJLFR����VH�FRQVLGHUD�XQD�HQIHUPHGDG�GH JUDQ�
LPSDFWR�HFRQyPLFR�\�VRFLDO�����������������������������������

(Q� HO� SUHVHQWH� HVWXGLR� VH� DQDOL]y� VL� H[LVWH� EHQHILFLR� FOtQLFR� \�R� GH�
ODERUDWRULR� HQ� ORV� SDFLHQWHV� FRQ� FDUGLWLV� UHXPiWLFD� WUDWDGRV� FRQ�
KLGUR[LFORURTXLQD�� DXQDGR� DO� WUDWDPLHQWR� FRQYHQFLRQDO�� � 'H� VHU� DVt� SRGUtD�
SURSRQHUVH� FRPR� WUDWDPLHQWR� DGLFLRQDO� SDUD� WRGRV� ORV� SDFLHQWHV� FRQ� HVWH�
GLDJQyVWLFR�



�
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2EMHWLYR�*HQHUDO�

(YDOXDU�HO� WUDWDPLHQWR�FRQ�KLGUR[LFORURTXLQD�FRPR�PRGLILFDGRU�
GH�ODV�OHVLRQHV�FDUGLDFDV�VHFXQGDULDV�D�ILHEUH�UHXPiWLFD�
2EMHWLYRV�(VSHFtILFRV�
�� 6HxDODU� OD� HGDG�� VH[R� \� HVFRODULGDG� GHO� SDFLHQWH� FRQ� FDUGLWLV�

UHXPiWLFD�
�� 'HVFULELU�ODV�FDUDFWHUtVWLFDV�FOtQLFDV�\�GH�ODERUDWRULR�GHO�SDFLHQWH�

FRQ�FDUGLWLV�UHXPiWLFD�
�� &RPSDUDU� OD� HYROXFLyQ� GH� SDFLHQWHV� FRQ� FDUGLWLV� UHXPiWLFD�

WUDWDGRV�FRQ�HVTXHPD�FRQYHQFLRQDO�\�OD�GH�DTXHOORV�D�ORV�TXH�VH�
DJUHJy�KLGUR[LFORURTXLQD�

�� (YDOXDU�OD�SUHVHQFLD�GH�HIHFWRV�VHFXQGDULRV�HQ�ORV�SDFLHQWHV�FRQ�
FDUGLRSDWtD�UHXPiWLFD�WUDWDGRV�FRQ��KLGUR[LFORURTXLQD�
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�� 'HILQLFLyQ���OD�ILHEUH�UHXPiWLFD�HV�XQD�HQIHUPHGDG�LQIODPDWRULD��

FDXVDGD� SRU� XQD� VHFXHOD� QR� VXSXUDWLYD� GH� OD� LQIHFFLyQ� GH� YtDV�
UHVSLUDWRULDV�VXSHULRUHV�FDXVDGD�SRU�HVWUHSWRFRFRV���KHPROtWLFRV�
GHO� JUXSR� $�� � 6H� FDUDFWHUL]D� FOiVLFDPHQWH� SRU� ILHEUH�� VX�
SUHVHQWDFLyQ� HV� DJXGD� \� GH� GHVDSDULFLyQ� HVSRQWiQHD�� � 3XHGH�
DIHFWDU� VREUH� WRGR�DUWLFXODFLRQHV��FRUD]yQ�\� WHMLGR�VXEFXWiQHR�D�
FDXVD� GH� XQD� UHDFFLyQ� DXWRLQPXQH� SURYRFDGD� SRU� ORV�
FRPSRQHQWHV�GH�OD�SDUHG�GH�HVWUHSWRFRFR���������������������������
������

�� (SLGHPLRORJtD�� � OD� IUHFXHQFLD� GH� ILHEUH� UHXPiWLFD� RFXUUH�
PD\RUPHQWH� HQ� QLxRV� HQWUH� �� \� ��� DxRV�� SHULRGR� HQ� HO� FXDO� VH�
SURGXFH� FRP~QPHQWH� OD� LQIHFFLyQ� SRU� HVWUHSWRFRFR�� �1R� H[LVWH�
GLIHUHQFLD� HQWUH� VH[R�� SHUR� ODV�PXMHUHV� VRQ� ODV� TXH�PDQLILHVWDQ�
&RUHD�GH�6\GHQKDP�\�HVWHQRVLV�PLWUDO����������������������������
(Q� (VWDGRV� 8QLGRV� VH� KD� UHSRUWDGR� TXH� OXHJR� GH� OD� 6HJXQGD�
*XHUUD� 0XQGLDO� ORV� EURWHV� GLVPLQX\HURQ� PDUFDGDPHQWH�� SHUR�
RWURV� HVWXGLRV�GH� ODV� ~OWLPDV�GpFDGDV�GHPXHVWUDQ�TXH� ORV� FDVRV�
KDQ�DXPHQWDGR�HQ�9LUJLQLD����������1XHYD�<RUN�����)LODGHOILD�����
8WKD������3LWWVEXUJK���������3HQVLOYDQLD������&ROXPELD�����������
2KLR� ������������� \� 6DQ� 'LHJR��������� DVt� FRPR� HQ� %UDVLO�����
(JLSWR����H�,QGLD�������6H�UHSRUWD���FDVR�SRU�FDGD�����QLxRV�\����
D� ��� FDVRV� SRU� DxR� HQ� HO� ,QVWLWXWR� 1DFLRQDO� GH� 3HGLDWUtD� HQ�
0p[LFR������ ������������� KDELWDQWHV� HQ� &KLOH������ ������������
KDELWDQWHV� HQ� SDtVHV� LQGXVWULDOL]DGRV� \� KDVWD� ����������������
KDELWDQWHV�HQ�SDtVHV�HQ�GHVDUUROOR�FRPR�6UL�/DQND�\�$IULFD��������
/D�FDXVD�GHO�DXPHQWR�GH�HSLGHPLDV�VLJQLILFDWLYDV�SUREDEOHPHQWH�
HV� GHELGR� D� OD� UHXPDWRJHQLFLGDG� FDXVDGD� SRU� HVWUHSWRFRFRV���
�������������������



(Q�*XDWHPDOD�QR�H[LVWH�XQ�Q~PHUR�HVWLPDGR�GH�FDVRV�GH�ILHEUH�
UHXPiWLFD�SRU�DxR���(Q�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�HQ�
HO� DxR� ����� VH� UHSRUWDQ� VHJ~Q� DUFKLYR� JHQHUDO� XQ� WRWDO� GH� ���
QXHYRV�FDVRV��

�
�� (WLRORJtD�\�SDWRJpQHVLV���DSDUHQWHPHQWH�OD�SHUVLVWHQFLD�GH�XQD�D�

FXDWUR� VHPDQDV� �FRQ� XQD�PHGLD� GH� GLH]� GtDV�� GH� XQD� LQIHFFLyQ�
IDULQJHD�SRU�HVWUHSWRFRFRV���KHPROtWLFR�GHO�JUXSR�$��HV�QHFHVDULD�
SDUD�OD�TXH�VH�SURGX]FDQ�ODV�PDQLIHVWDFLRQHV�GH�ILHEUH�UHXPiWLFD��
FRPR�FRQVHFXHQFLD�GH�OD�UHDFFLyQ�LQIODPDWRULD�FRQVHFXHQWH��(VWD�
FRUUHVSRQGH�D�XQD�FRPSOLFDFLyQ�QR�VXSXUDWLYD�GH�OD�LQIHFFLyQ�SRU�
GLFKR� JHUPHQ�� � /D� LQIHFFLyQ� GHEH� GHPRVWUDUVH� SRU� PHGLR� GH�
FXOWLYRV�\�HOHYDFLyQ�GH�DQWLFXHUSRV���(V�QHFHVDULR�KDFHU�PHQFLyQ�
TXH�HO�DJHQWH�QR�HPLJUD��\�HV�OR�TXH�OH�GD�HO�FDUiFWHU�D�OD�ILHEUH�
UHXPiWLFD� FRPR� HQIHUPHGDG� LQPXQROyJLFD�� ���������������������
������������
$FWXDOPHQWH�VH�GHVFRQRFH�HO�PHFDQLVPR�HVSHFtILFR�TXH�SURGXFH�
ODV� OHVLRQHV� HQ� OD� ILHEUH� UHXPiWLFD�� � (VWXGLRV� UHDOL]DGRV� SDUD�
FRQFUHWDU� HO� WUDWDPLHQWR� GH� OD� IDULQJRDPLJGDOLWLV� HVWUHSWRFyFLFD�
SDUD� LPSHGLU� OD� SURJUHVLyQ� D� ILHEUH� UHXPiWLFD� GH� ����� D� ������
GHWHUPLQDURQ�TXH�HUD�LPSRUWDQWH�HUUDGLFDU�HO�JHUPHQ�GH�ODV�YtDV�
DpUHDV� VXSHULRUHV�� LQYHVWLJDFLRQHV� SRVWHULRUHV� LQGLFDURQ� TXH�
FXOWLYRV� FRQ� HVWULFWD� DVHSVLD� GH� YiOYXODV� FDUGLDFDV� QR� IXHURQ�
SRVLWLYRV� SDUD� HVWUHSWRFRFRV� DLVODGRV� HQ� OD� JDUJDQWD� GH� GLFKRV�
SDFLHQWHV��SHUR�GXUDQWH�OD�PLVPD�GpFDGD�VH�REWXYLHURQ UHVXOWDGRV�
GH� LQYHVWLJDFLRQHV� HQ� ODV� TXH� VH� FRPSDUy� HO� WUDWDPLHQWR� FRQ�
SHQLFLOLQD�\�DVSLULQD�SRU�5DPPHONDPS��SHUR�QR�KXER�GLIHUHQFLD�
VLJQLILFDWLYD� SRU� OR� TXH� VH� GHVFDUWy� SRU� PXFKRV� DxRV� TXH� HVWH�
IXHUD�HO�JHUPHQ�FDXVDQWH�GH�OD�ILHEUH�UHXPiWLFD������������������
$OJXQRV�FRPSRQHQWHV�H[WUD�H�LQWUDFHOXODUHV�GH�ORV�HVWUHSWRFRFRV�
WLHQHQ�DFFLyQ�Wy[LFD�\�QHFUyWLFD�VREUH�HO�WHMLGR�KXPDQR���(QWUH�ORV�
H[WUDFHOXODUHV� VH� HQFXHQWUD� OD� HVWUHSWROLVLQD� 6�� OD� TXH� SXHGH�
PDQWHQHUVH� SRU� ODUJR� WLHPSR� HQ� HO� RUJDQLVPR�� SHUR� VLQ� SRGHU�
DQWLJpQLFR�\�FDXVD�KHPyOLVLV�GH�VXSHUILFLH�HQ�ODV�SODFDV�GH�$JDU�
VDQJUH�� GRQGH� SURGXFH� URWXUD� OLVRVRPDO�� FRQ� OLEHUDFLyQ� GH�
HQ]LPDV�PiV� OD� WUDQVIRUPDFLyQ� GH� OLQIRFLWRV� HQ�JUDQGHV� FpOXODV�
PLWyWLFDV��ODV�FXDOHV�SRVHHQ�FDSDFLGDG�GH�GDxDU�RWUDV�FpOXODV�GHO



yUJDQR�DO�TXH�SHUWHQHFHQ���8Q�PRGHOR�H[SHULPHQWDO�HQ�FRQHMRV��D�
ORV� FXDOHV� VH� OHV� LQ\HFWy�HVWUHSWROLVLQD�6�GLR� OXJDU� D� DUWULWLV�\� D�
OHVLRQHV� HQ� HO� PLRFDUGLR� \� GH� OD� PHPEUDQD� EDVDO� GH� ORV�
JORPpUXORV�UHQDOHV�������������������������

�
/D�HVWUHSWROLVLQD�6��HVWi�FRQVWLWXLGD�SRU�GRV�VXVWDQFLDV�\�FDGD�XQD�
SURGXFH� ORV�PHFDQLVPRV� DQWHV� GHVFULWRV�� � OR� TXH� SRGUtD� VXJHULU�
TXH� FDXVDUD� OD� ILHEUH� UHXPiWLFD�� � SHUR� pVWD� HV� FDXVDGD� SRU�
HVWUHSWRFRFRV� TXH� QR� RULJLQDQ� KHPyOLVLV� GH� VXSHUILFLH�� OR� TXH�
GHVFDUWD� TXH� HVWH� FRPSRQHQWH� VHD� HO� FDXVDQWH�� � /RV� SURGXFWRV�
LQWUDFHOXODUHV� GHO� HVWUHSWRFRFR� WDPELpQ� VH� KDQ� LQYHVWLJDGR� HQ�
UHODFLyQ� D� XQ� FRPSOHMR� PXFRSpSWLGR� SROLVDFiULGR� TXH� VH�
UHODFLRQD�FRQ�HO�GDxR�HQ�SLHO��DUWLFXODFLRQHV�\�FRUD]yQ�HQ�UDWDV��
SHUR�VX�YLQFXODFLyQ�DXQ�QR�VH�KD�GHILQLGR�����������������������
(O�SHULRGR�GH�ODWHQFLD�QHFHVDULR�SDUD�OD�IRUPDFLyQ�GH�DQWLFXHUSRV�
GH�OD�HQIHUPHGDG�GHO�VXHUR��VHPHMDQWH�DO�GH�OD�ILHEUH�UHXPiWLFD��
VXJLULy� TXH� OD� FDXVD� VHUtD� RULJLQDGD� SRU� XQD� UHDFFLyQ� DQWtJHQR�
DQWLFXHUSR� VLPLODU�� � 3HUR� GLIHUHQFLDV� LPSRUWDQWHV� HQWUH� HVWDV�
HQIHUPHGDGHV�QR�MXVWLILFDQ�TXH�HVWD�VHD�OD�FDXVD���5HFLHQWHPHQWH�
ODV� OHVLRQHV� SRU� ILHEUH� UHXPiWLFD� VH� DWULEX\HQ� D� IHQyPHQRV� GH�
DXWRLQPXQLGDG��GHVGH�TXH�.DSODQ�\�0H\HVHULDQ�GHVFXEULHURQ�XQ�
DQWtJHQR�FRP~Q�HQWUH�HO�HVWUHSWRFRFR�\�HO�PLRFDUGLR�KXPDQR��GH�
PDQHUD�TXH�ORV�DQWLFXHUSRV�SRGUtDQ�UHSUHVHQWDU�XQD�UHVSXHVWD�DO�
JHUPHQ� \� QR� DO� P~VFXOR� FDUGLDFR� GDxDGR�� � +DOSHUQ� \�
FRODERUDGRUHV� GHPRVWUDURQ� SRVWHULRUPHQWH� XQD� UHDFFLyQ�
LQPXQLWDULD� FUX]DGD� HQWUH� HO� SROLVDFiULGR�GHO� HVWUHSWRFRFR�\� ODV
JOXFRSURWHtQDV� HVWUXFWXUDOHV� GH� ODV� YiOYXODV� FDUGLDFDV�� ([LVWHQ�
QXPHURVDV�HYLGHQFLDV�TXH�OD�UHDFFLyQ�LQPXQLWDULD�DQRUPDO�IUHQWH�
D� OD� LQIHFFLyQ� HVWUHSWRFyFLFD� SRGUtD� MXJDU� RWUR� SDSHO� PX\�
LPSRUWDQWH� HQ� HO� GHVDUUROOR� GH� OD� HQIHUPHGDG�� \D� TXH� HVWD� QR�
RFXUUH�HQ� LQGLYLGXRV� LQIHFWDGRV�FRQ�ODV�FHSDV�PiV�YLUXOHQWDV�GH�
HVWUHSWRFRFRV�� �DGHPiV�HO�FRPSRQHQWH�JHQpWLFR�MXHJD�RWUR�SDSHO�
LPSRUWDQWH�� GHELGR� D� TXH� VH� WLHQH� HO� KDOOD]JR� GH� HQIHUPHGDG�
UHXPiWLFD� HQ� OD� PLVPD� IDPLOLD� FRQ� XQD� DOWD� WDVD� GH� QXHYRV�
HSLVRGLRV�GH�DFWLYLGDG�UHXPiWLFD�HQ�SDFLHQWHV�TXH�\D�KDQ�WHQLGR�
ILHEUH� UHXPiWLFD�� � /D� WDVD� GH� UHFXUUHQFLD� RVFLOD� HQ� ���� HQ� HO�
SULPHU� DxR� \� ���� GHVSXpV� GH� ORV� FLQFR� DxRV�� � $GHPiV� VH� KD�
HQFRQWUDGR�HO�DQWtJHQR�+/$�'5��HQ�HO�����GH�ORV�SDFLHQWHV�FRQ�
ILHEUH�UHXPiWLFD�\�VyOR�HO�����HQ�JUXSRV�FRQWURO������������������



������
/D�WHRUtD�DXWRLQPXQLWDULD�HV�OD�TXH�PHMRU�H[SOLFD�HO�GHVDUUROOR�GH�
OD�ILHEUH�UHXPiWLFD��\�VH�EDVD�HQ�ORV�PHFDQLVPRV�VLJXLHQWHV�

�
0HFDQLVPR� KXPRUDO�� � OD� H[LVWHQFLD� GH� QXHYDV� WpFQLFDV� GH�
ODERUDWRULR�KD�GHPRVWUDGR�OD�H[LVWHQFLD�GH�DXWRDQWLFXHUSRV�FRQWUD�
HO�FRUD]yQ�HQ�DSUR[LPDGDPHQWH�����GH�ORV�SDFLHQWHV�FRQ�FDUGLWLV�
\� � HQ� ���� GH� ORV� HQIHUPRV� FRQ� SDGHFLPLHQWR� LQDFWLYR�� � (VWRV�
SDUHFHQ� DFWXDU� GLUHFWDPHQWH� FRQWUD� HO� VDUFROHPD� FDUGLDFR�� HO�
P~VFXOR�HVTXHOpWLFR��HO�P~VFXOR�GH�YDVRV�VDQJXtQHRV�\�HO�Q~FOHR�
FDXGDGR�� � (VWD� KLSyWHVLV� VXJLHUH� TXH� FXDQGR� HO� VHU� KXPDQR� HV�
LQIHFWDGR� SRU� HO� HVWUHSWRFRFR� �� KHPROtWLFR� GHO� JUXSR� $�� HO�
DQWtJHQR�H[WUDxR�HV�LQPXQROyJLFDPHQWH�UHFRQRFLGR�\�FRQ�HOOR�VH�
LQLFLD� OD� IRUPDFLyQ� GH� DQWLFXHUSRV�� � 'HELGR� D� XQD� VLPLOLWXG�
DQWLJpQLFD��HO�DQWLFXHUSR�GHO�KXpVSHG�DWDFD�D�VX�SURSLR�PLRFDUGLR�
\� GD� RULJHQ� DO� GDxR� PLRFiUGLFR�� HQGRFiUGLFR� R� YDOYXODU� \�
SHULFiUGLFR�� HVWRV� DXWRDQWLFXHUSRV� WLHQHQ� UHDFFLyQ� FUX]DGD� FRQ�
DQWtJHQRV�HVWUHSWRFyFLFRV�GHO�JUXSR�$��ORV�FXDOHV�VH�DVRFLDQ�D�OD�
SURWHtQD�0��$OJXQRV�WLSRV�GH�SURWHtQD�0�VH�KDQ�LGHQWLILFDGR�HQ�
GLIHUHQWHV� HSLGHPLDV� GH� ILHEUH� UHXPiWLFD�� HQWUH� HOODV� 0��� 0���
0���0���0����0����0����0����0����0����0����0����0����
0����0���\�0����)LVFKHWWL�KD�GHPRVWUDGR�OD�PDUFDGD�VHPHMDQ]D
HVWUXFWXUDO�HQWUH�OD�PLRVLQD�\�OD�SURWHtQD�0�HQ�HVSHFLDO�HO�SpSWLGR�
0��HO�FXDO�DWUDH�DQWLFXHUSRV�SURWHFWRUHV�DVt�FRPR�DQWLFXHUSRV�HQ�
UHDFFLyQ�FUX]DGD�\�TXH�WLHQH�DGHPiV�XQD�HVWUXFWXUD�PX\�VLPLODU�D�
OD� PLRVLQD�� 'DOH� \� %HDFK\� KDQ� GHPRVWUDGR� WDPELpQ� TXH� ORV�
DQWLFXHUSRV� DQWLPLRVLQD� GHO� VXHUR� GH� SDFLHQWHV� FRQ� ILHEUH�
UHXPiWLFD� UHDFFLRQDQ� FRQ� OD� SURWHtQD� 0��� +XVE\� HQFRQWUy�� HQ�
SDFLHQWHV�FRQ�FRUHD��DQWLFXHUSRV�SDUD�HO�FLWRSODVPD�GH�QHXURQDV�
GHO�Q~FOHR�FDXGDGR�HQ�ODV�UHJLRQHV�WDOiPLFDV�\�VXEWDOiPLFDV�GHO�
FHUHEUR�� WDPELpQ� GHPRVWUDGR� SRU� =DEULVNLH� HQ� HO� OtTXLGR�
FHIDORUDTXLGHR� HQ� FDVRV� GH� FRUHD� UHXPiWLFD� HQ� HVSHFLDO� FRQ� OD�
UHJLyQ�SHSWtGLFD�������\����\�GHFDSpSWLGDV�GHO���������\�����
����GHO�SpSWLGR�0����������������������������
0HFDQLVPR� FHOXODU�� � 7DUDQWD� GHVFULELy� TXH� ORV� SURGXFWRV�
HVWUHSWRFyFLFRV� SRGUtDQ� DFWLYDU� D� ORV� OLQIRFLWRV� D� XQD� WR[LFLGDG�
LQGLUHFWD� HQ� HO� VLWLR� GH� OD� LQIHFFLyQ�� \� TXH� HVWR� DXPHQWDUtD� OD�
PXWDFLyQ� � GH� FORQDV� FRQ� DFWLYLGDG� DXWRLQPXQLWDULD�� � /RV�



OLQIRFLWRV� WUDQVIRUPDGRV� HQ� XQ� PLWyJHQR� HVWUHSWRFRFR� SRGUtD�
GDxDU� ORV� WHMLGRV� GHO� KXpVSHG�� � 3HUR� HVWR� WDPELpQ� HV� FDSD]� GH�
SURGXFLUORV� HO� � 6WDSK\ORFRFFXV� DXUHXV�� \� OD� LQIHFFLyQ� SRU� HVWH�
DJHQWH�QR�HV�VHJXLGD�SRU�ILHEUH�UHXPiWLFD�������������������

��
5HODFLyQ� HQWUH� HO� DQWtJHQR� GHO� HVWUHSWRFRFR� \� HO� OXJDU� GRQGH�
DFW~D���DQWtJHQR�FDUGLDFR��

$QWtJHQR��HVWUHSWRFRFDO $QWtJHQR�FDUGLDFR
3URWHtQD�0�DVRFLDGD�D�OD�SDUHG�FHOXODU
0HPEUDQD�FHOXODU
(VWUHSWRFRFRV�WLSR��
$FLGRV�GH�SDUHG�FHOXODU
3ROLVDFiULGR�JUXSR�$
$FLGR�KLDOXUyQLFR
3URWHtQD�WLSR��

0LRFDUGLR
6DUFROHPD
'LVFR�LQWHUFDODGR
0LRFDUGLR
*OLFRSURWHLQD�YDOYXODU
$FLGR�KLDOXUyQLFR
$QWtJHQRV�+/$

'LFLDVFLR*�� 7DUDQWD$�5KHXPDWLF� IHYHU� LQ� FKLOGUHQ�� � $P� +HDUW�
�������������
(O� FRPSRUWDPLHQWR� GH� ORV� OLQIRFLWRV�7�� OD� IXQFLyQ� VXSUHVRUD� GH�
GLFKRV�OLQIRFLWRV�\�OD�SURGXFFLyQ�GH�LQWHUOHXFLQD���WDQWR�HQ�IDVH�
DJXGD� FRPR� HQ� OD� GH� UHFXSHUDFLyQ� DXQ� QR� VH� KD� LGHQWLILFDGR��
��������
$QWLFXHUSRV� PRQRFORQDOHV�� � YDULRV� DQWLFXHUSRV� PRQRFORQDOHV�
DFW~DQ� FRQWUD� FpOXODV� %� DORDQWLJpQLFDV�� HVWDV� WLHQHQ� GLIHUHQWH�
SRVLWLYLGDG� \� SRSXODULGDG� XQR� GH� HOORV� HV HO� DQWLFXHUSR�'������
TXH� HV� �������� HVSHFtILFR� HQ� SDFLHQWHV� FDXFiVLFRV� FRQ� ILHEUH�
UHXPiWLFD�\�PD\RU�DXQ�HQ�FDUGLRSDWtD�UHXPiWLFD��.KDQD����(VWRV�
VH� KDQ� FRPSDUDGR� FRQ� RWURV� HVWXGLRV� FRPR� HO� UHDOL]DGR� SRU�
3DWDUUR\R� \� =DEULVNLH�� TXLHQHV� IXHURQ� � ORV� SULPHURV� HQ�
LGHQWLILFDUORV� ���6��� \� ���6����� FRQ� XQ� ����GH� HVSHFLILFLGDG����
.XPDU��,QGLD��GHPRVWUy�TXH�ORV�DQWLFXHUSRV�OODPDGRV�3*��������
\� ��� SUHVHQWDQ� XQ� ���� GH� SRVLWLYLGDG� SDUD� ORV� SDFLHQWHV� FRQ�
FDUGLRSDWtD� UHXPiWLFD� \� ���� HQ� ILHEUH� UHXPiWLFD� DFWLYD�
UHFXUUHQWH�� /RV� DQWLFXHUSRV� 3*,�01,,�� PXHVWUDQ� XQ� ���� GH�
SRVLWLYLGDG� HQ� SDFLHQWHV� FRQ� ILHEUH� UHXPiWLFD� FUyQLFD�� � /D�
LPSRUWDQFLD� GHO� GHVDUUROOR� DFWXDO� GH� HVWRV� DQWLFXHUSRV�
PRQRFORQDOHV�UDGLFD�HQ�TXH�HVWRV�UHDFFLRQDQ�FRQ�OD�SURWHtQD�0���
XWLOL]iQGRORV� DVt� FRPR�PDUFDGRUHV� HQ� SDFLHQWHV� VXVFHSWLEOHV� GH�



SDGHFHU� ILHEUH� UHXPiWLFD� VHJ~Q� D� OD� HWQLD� TXH� SHUWHQH]FDQ��
��������������������������������

��
�� )DFWRUHV� SUHGLVSRQHQWHV�� VH� HQFXHQWUDQ� OD� SUHGLVSRVLFLyQ�

JHQpWLFD��H[SUHVLyQ�GH�FpOXODV�%�DORDQWLJpQLFDV�'�������UHVSXHVWD�
H[DJHUDGD� GH� DQWLFXHUSRV� D� HVWUHSWRFRFRV� �FRPR� OD�
DQWLHVWUHSWROLVLQD�2��� LQIHFFLRQHV� UHFXUUHQWHV�SRU� HVWUHSWRFRFR�\�
TXH� HVWRV� FRQWHQJDQ� SURWHtQD� 0� GHO� WLSR� PiV� IUHFXHQWH� HQ� VX�
HWQLD���\�TXH�DGHPiV�VHDQ�GH�FRORQLDV�PXFRLGHV�TXH�FRUUHVSRQGH�
D�SROLVDFDULGRV�FDSVXODUHV��������

�� &DUDFWHUtVWLFDV�FOtQLFDV���OD�ILHEUH�UHXPiWLFD�VH�SUHVHQWD�FRQ�XQD�
YDULDELOLGDG�GH�PDQLIHVWDFLRQHV�FOtQLFD��VHJ~Q�HO�yUJDQR�DIHFWDGR��
SXHGH� VHU� HQ� IRUPD� DLVODGD� R� HQ� OD� FRPELQDFLyQ� PiV� GLYHUVD��
(QWUH� HOODV�� � ILHEUH� DOWD�� SRVWUDFLyQ� \� SROLDUWULWLV� LQFDSDFLWDQWH��
ODVLWXG��WDTXLFDUGLD�\�QXHYRV�VRSORV�FDUGLDFRV��SHULFDUGLWLV�DJXGD��
FDUGLRSDWtD� IXOPLQDQWH�� &RUHD� GH� 6\GHQKDP�� VLQ� ILHEUH� QL�
WR[LFLGDG�\�GRORU�DEGRPLQDO�DJXGR���������������
1R� H[LVWH� QLQJ~Q� VLJQR� SDWRJQRPyQLFR� SDUD� HO� GLDJQyVWLFR�� OR�
TXH�RULJLQy�ORV�FULWHULRV�GH�-RQHV��pVWRV�VH�KDQ�PRGLILFDGR�YDULDV�
YHFHV� GHVGH� VX� SULPHUD� SXEOLFDFLyQ�� \� VRQ� HQ� OD� DFWXDOLGDG� XQ�
PpWRGR� DFHSWDGR� TXH� SHUPLWH� FRQILUPDU� HO� GLDJQyVWLFR�� � 6H�
PRGLILFDURQ� HQ� ���� SRU� � ~OWLPD� YH]� SRU� HO� &RQVHMR� HQ�
(QIHUPHGDGHV -XYHQLOHV� GH� OD� $VRFLDFLyQ� $PHULFDQD� GHO�
&RUD]yQ�� SXEOLFDGD� HQ� XQ HVFULWR� GHO� &RPLWp� GH� )LHEUH�
5HXPiWLFD��(QGRFDUGLWLV�\�(QIHUPHGDG�GH�.DZDVDNL�

&ULWHULRV�GH�-RQHV
3DUD�HO�GLDJQyVWLFR�GHO�SULPHU�HSLVRGLR�GH�)LHEUH�5HXPiWLFD

&ULWHULRV�PD\RUHV &ULWHULRV�PHQRUHV
&DUGLWLV�������������������������������������������������)LHEUH
3ROLDUWULWLV�PLJUDWRULD���������������������������$UWUDOJLDV
(ULWHPD�PDUJLQDGR�������������������������������5HDFWDQWHV�GH�IDVH�DJXGD�
&RUHD �96*��3&5�DXPHQWDGRV�
1yGXORV�VXEFXWiQHRV����������������������������,QWHUYDOR�3�5�SURORQJDGR

HQ�XQ�HOHFWURFDUGLRJUDPD
0iV

0DQLIHVWDFLRQHV� GH XQD� LQIHFFLyQ� SUHYLD� SRU� HVWUHSWRFRFRV� GHO�



JUXSR� $� �FXOWLYR�� GHWHFFLyQ� UiSLGD� GH� DQWtJHQRV�� DQWLFXHUSRV�
DOWRV�R�HOHYiQGRVH��
3&5 �SURWHtQD�&�UHDFWLYD�96* YHORFLGDG�GH�VHGLPHQWDFLyQ
-RQHV�&ULWHULD�������XSGDWH���-$0$����������������

��
'RV� FULWHULRV� PD\RUHV� R� XQ� FULWHULR� PD\RU� \� GRV�PHQRUHV� PiV�
SUXHEDV� GH� XQD� LQIHFFLyQ� HVWUHSWRFyFLFD� SUHYLD� LQGLFDQ� XQD�
HOHYDGD� SUREDELOLGDG� GH� ILHEUH� UHXPiWLFD�� � ([LVWHQ� DGHPiV� WUHV�
JUXSRV�HVSHFLDOHV���D���&RUHD��VL�VH�KDQ�GHVFDUWDGR�RWUDV�FDXVDV��E��
&DUGLWLV�LQVLGLRVD�R�FRPLHQ]R�WDUGtR��VLQ�H[SOLFDFLyQ��F��5HFLGLYD�
UHXPiWLFD�� HQ� ORV� SDFLHQWHV� FRQ� FDUGLRSDWtD� UHXPiWLFD� R� ILHEUH�
UHXPiWLFD�DQWHULRUPHQWH�FRPSUREDGDV��OD�H[LVWHQFLD�GH�XQ�FULWHULR�
PD\RU��R�GH�ILHEUH��DUWUDOJLDV�R�HOHYDFLyQ�GH�ORV�UHDFWDQWHV�GH�IDVH�
DJXGD�VXJLHUH�OD�SUHVXQFLyQ�GLDJQyVWLFD�GH�UHFLGLYD���(Q�HVH�FDVR�
VH�QHFHVLWDQ�SUXHEDV�GH�XQD�LQIHFFLyQ�HVWUHSWRFyFLFD�DQWHULRU���(Q�
ORV�WUHV�JUXSRV�FLWDGRV��HO�GLDJQyVWLFR�HV�DFHSWDEOH�VLQ�TXH�H[LVWDQ�
GRV�FULWHULRV�PD\RUHV�R�XQ�PD\RU�X�GRV�PHQRUHV���3HUR�VyOR�HQ�HO�
D�� \ E�� SXHGH� RPLWLUVH� OD� H[LJHQFLD� GH� XQD� LQIHFFLyQ�
HVWUHSWRFyFLFD�SUHYLD�����������������
/D� SUHVHQWDFLyQ� FOtQLFD� VH� PDQLILHVWD� HQ� GLIHUHQWH� IUHFXHQFLD��
GHSHQGH�GH�OD�SREODFLyQ�DIHFWDGD��SRU�HMHPSOR���

&ULWHULR�GH�-RQHV %DOWLPRUH�������������������8WDK��
$UWULWLV
&DUGLWLV
&DUGLWLV�VHYHUD
&RUHD
5DVK
1yGXORV

�� ��
�� ��
�� ��
�� ��
���������������������������������������
���������������������������������������

)URP�-RQHV�7'��'LDQRVLV�UKHXPDWLF�IHYHU�-$0$���������������
)URP�9HDV\�/*��:LHGPHLHU�6(��2UVPRQG�*6��HW�DO��5HVXUJHQFH�
RI�DFXWH�UKHXPDWLF�IHYHU�LQ�LQWHUPRXQWDLQ�DUHD�RI�8QLWHG�6WDWHV��
1�(QJO�-�0HG������������������
(Q� XQ� HVWXGLR� UHDOL]DGR� GH� ���������� HQ� OD� 8QLYHUVLGDG� GH�
%HLUXW��FRQ����SDFLHQWHV�DWHQGLGRV�HQ�HO�+RVSLWDO�GH�/HEDQRQ�VH�
SUHVHQWy� DVt�� � HO� ���� GH� ORV� SDFLHQWHV� FRQ� ILHEUH� UHXPiWLFD� VH�
PDQLIHVWy�FRQ�FDUGLWLV������FRQ�DUWULWLV�����FRQ�FRUHD�����FRQ�
HULWHPD� PDUJLQDGR�� � ��� FRQ� QyGXORV� VXEFXWiQHRV�� ���� FRQ�



ILHEUH������FRQ�DUWUDOJLD�\�FRQ�LQVXILFLHQFLD�FDUGLDFD�FRQJHVWLYD�
XQ� ���� HQ� OD� SUHVHQWDFLyQ� LQLFLDO�� GH� ORV� SDFLHQWHV� FRQ�
FDUGLRSDWtD� UHXPiWLFD� HO� ���� FXUVD� FRQ� LQVXILFLHQFLD�PLWUDO�� GH�
HVWRV�HO������QHFHVLWDQ�WUDWDPLHQWR�TXLU~UJLFR��������������������
���������

��
�� 'LDJQyVWLFR�� � VH� UHDOL]D� FRQ� FXOWLYR� RURIDULQJHR�� � SUXHEDV� FRQ�

UHVSXHVWD�LQPXQLWDULD�FRQWUD�DQWtJHQRV�GHO�HVWUHSWRFRFR�GHO�JUXSR�
$��R�SUXHED�GH�DQWLFXHUSRV�DQWLHVWUHSWRFyFLFRV�FRPR�OD�$62������
VHPDQDV� OXHJR� GH� OD� LQIHFFLyQ��� '1DVD� %� �GHVSXpV� GH� ODV� ����
VHPDQDV�� �\�$+�� �/RV�UHDFWDQWHV�GH�IDVH�DJXGD�FRPR�OD�96*�\�
3&5�VXHOHQ�HVWDU� HOHYDGRV�DO� FRPLHQ]R�GHO� HSLVRGLR�DJXGR�� VLQ�
HPEDUJR� VRQ� LQHVSHFtILFRV�� � /D� GHWHUPLQDFLyQ� GHO� IDFWRU�
UHXPDWRLGHR�� ODV� SUXHEDV� SDUD� GHPRVWUDU� OD� H[LVWHQFLD� GH�
DQWLFXHUSRV� DQWLQXFOHDUHV� \� OD� GHWHUPLQDFLyQ� GHO� FRPSOHPHQWR�
UDUD� YH]� VLUYHQ� SDUD� KDFHU� GLDJQyVWLFR�� (O� HOHFWURFDUGLRJUDPD�
SUHVHQWD� HQ� ORV� SULPHURV� HSLVRGLRV�� SURORQJDFLyQ� GHO� LQWHUYDOR�
35�� OR� TXH� LQGLFD� EORTXHR� GH� SULPHU� JUDGR�� SRU� OR� JHQHUDO� ODV�
FDUGLRSDWtDV�VRQ�VLOHQWHV�� �/RV�SDFLHQWHV�FRQ�FDUGLRSDWtD�FUyQLFD�
SUHVHQWDQ� DOWHUDFLRQHV� GH� OD� FDUGLRSDWtD� UHVXOWDQWH� FRPR� HO�
DXPHQWR� GH� OD� DXUtFXOD� L]TXLHUGD�� � (Q� ORV� 5D\RV� ;� OD�
FDUGLRPHJDOLD� HV� OR� PiV� IUHFXHQWH�� HVSHFLDOPHQWH� HQ� FDUGLWLV�
VLJQLILFDWLYD���$OJXQRV�SDFLHQWHV�FRQ�LQGLFLRV�VXEFOtQLFRV�SXHGHQ�
SUHVHQWDU� UHJXUJLWDFLyQ� YDOYXODU� HQ� OD� HFRFDUGLRJUDItD�� � (VWR�
H[SOLFD SRUTXp� PXFKRV� SDFLHQWHV� VLQ� VLJQRV� GH� FDUGLWLV� HQ� HO�
PRPHQWR� GHO� SULPHU� HSLVRGLR�� SUHVHQWDQ� PDQLIHVWDFLRQHV� GH�
YDOYXORSDWtD�PLWUDO� HQ� HO� FXDUWR� \� TXLQWR� GHFHQLRV� GH� YLGD�� � (O�
HFRFDUGLRJUDPD�HV�~WLO�SDUD�HYDOXDU�D� ORV�SDFLHQWHV�VRVSHFKRVRV�
GH�SDGHFHU�FDUGLWLV�UHXPiWLFD���������������������������

�� 3ULQFLSLRV�GHO�WUDWDPLHQWR�
(UUDGLFDFLyQ�GHO�HVWUHSWRFRFR�%�KHPROtWLFR�GHO�JUXSR�$���WRGR�
SDFLHQWH�D�TXLHQ�VH� OH� UHDOL]D�HO�GLDJQyVWLFR�GH�ILHEUH�UHXPiWLFD�
GHEH�LQLFLDU�VX�WUDWDPLHQWR�GH�OD�LQIHFFLyQ�SRU�HVWUHSWRFRFRV�GHO�
JUXSR�$��TXH�KD�RULJLQDGR�OD�HQIHUPHGDG�HQ�HO�LQVWDQWH�GH�KDFHU�
GLDJQyVWLFR��VH�KD\D�DLVODGR�R�QR�HO�PLFURRUJDQLVPR��\D�TXH�HVWH�
SXHGH�VHU�GLItFLO�SRU�VX�SHULRGR�GH�ODWHQFLD��HVSHFLDOPHQWH�HQ�ORV�
SDFLHQWHV�FRQ�FRUHD���6H�GHEH�LQLFLDU�DGPLQLVWUDQGR�SRU�GLH]�GtDV��
XQ�IiUPDFR�SRU�YtD�RUDO���������D���������XQLGDGHV�FXDWUR�YHFHV�



DO�GtD�R�XQD�VROD�LQ\HFFLyQ�GH�SHQLFLOLQD�EHQ]DWtQLFD�GH�����������
XQLGDGHV�R���������XQLGDGHV�VL�HO�SDFLHQWH�SHVD�PHQRV�GH���.J��
3XHGH�XVDUVH�WDPELpQ�SHQLFLOLQD�SURFDtQD���������XQLGDGHV�SDUD�
ORV�TXH�SHVDQ�PHQRV�GH���.J�\�PD\RUHV���������XQLGDGHV�FDGD�
����KRUDV��SRU��FXDWUR��GtDV�\��FRQWLQXDU��FRQ��OD��GRVLV��GHVFULWD��GH�

��
SHQLFLOLQD�EHQ]DWtQLFD����/D�UD]yQ�GH�LQLFLDU�HO�WUDWDPLHQWR�SRU�YtD�
RUDO� HV�TXH� OD� UHDFFLyQ�GH� OD� LQ\HFFLyQ�SURGXFH�HOHYDFLyQ�GH� OD�
96*��\�HVWD�GHEH�HVWDU�HQ�YLJLODQFLD�GXUDQWH�HVWH�SHUtRGR�LQLFLDO���
6L� HO� SDFLHQWH� HV� DOpUJLFR� D� OD� SHQLFLOLQD� GHEH� XWLOL]DUVH�
HULWURPLFLQD��HQ�GRVLV�GH����D����PJ�.J�GtD�GXUDQWH�GLH]�GtDV���6H�
KD� GHVFULWR� HO� WUDWDPLHQWR� FRQ� FHIDORVSRULQDV� GH� VHJXQGD�
JHQHUDFLyQ�SHUR�QR�KD�WHQLGR�EXHQD�DFHSWDFLyQ�HQ�ODWLQRDPpULFD�
GHELGR�D�VX�DOWR�FRVWR��������������������������
3URILOD[LV�SDUD�SUHYHQLU�UHFXUUHQFLD���ODV�UHFRPHQGDFLRQHV�GH�
OD� $PHULFDQ� +HDUW� $VVRFLDWLRQ� ������� GH� HYLWDU� OD� UHFDtGD� GH�
)LHEUH�5HXPiWLFD�HV�HVWULFWD�\�DXQTXH�QR�HVWi�FODUD�HQ�FXDQWR�DO�
WLHPSR� TXH� KD\� TXH� VHJXLUVH�� VH� FRQVLGHUD�TXH�GHEH� VHU� GH�SRU�
YLGD� HQ� YLUWXG� GH� TXH� XQ� LQGLYLGXR� VXVFHSWLEOH� QR� HV� SRVLEOH�
JDUDQWL]DUOH� TXH� QR� HVWDUi� HQ� FRQWDFWR� FRQ� HO� HVWUHSWRFRFR� �
KHPROtWLFR�GHO�JUXSR�$���3DUD�HVWR�GHEH�DGPLQLVWUDUVH�����������
XQLGDGHV� GH� SHQLFLOLQD� EHQ]DWtQLFD� � LQWUDPXVFXODU� FDGD� WUHV�
VHPDQDV���/RV�QLYHOHV�GH�SHQLFLOLQD�GXUDQWH�OD�FXDUWD�VHPDQD�VRQ�
LQIHULRUHV� D� ORV� LQWHUYDORV� PtQLPRV� GH� FRQILDQ]D� GH� ORV�
HVWUHSWRFRFRV��VLQ�HPEDUJR�HQ�iUHDV�VLQ�ULHVJR�SXHGHQ�XWLOL]DUVH�
FDGD�FXDWUR�VHPDQDV���2WUD�IRUPD�GH�ORJUDU�OD�SUHYHQFLyQ�HV�SRU�
PHGLR� GH� YDFXQD� DQWLHVWUHSWRFyFLFD�� DXQTXH� DXQ� QR� KD� GDGR�
UHVXOWDGRV�VDWLVIDFWRULRV�VLHQGR�HVWDV�GH�SURWHtQD�0�DLVODGD�\D�QR�
SURGXFH�VXILFLHQWH�LQPXQLGDG��������������������������
7HUDSLD� VLQWRPiWLFD�DJXGD�� HO� iFLGR�DFHWLOVDOLFtOLFR�HV� DXQ�HO�
DQWLLQIODPDWRULR� GH� HOHFFLyQ� SDUD� WUDWDU� XQ� SULPHU� DWDTXH� GH�
FDUGLWLV�HQ�SDFLHQWHV�VLQ�LQVXILFLHQFLD�FDUGLDFD�GH�GLItFLO�FRQWURO���
(V�SRVLEOH�TXH�HO iFLGR�DFHWLOVDOLFtOLFR�QR�FRQWUROH�HO� IHQyPHQR�
HQ� HO� SOD]R� UHTXHULGR� \� SRU� OR� WDQWR� VH� WHQJD� TXH� UHFXUULU� D�
HVWHURLGH�� � /D� GRVLV� TXH� GHEH� XWLOL]DUVH� HV� GH� ���PJ�.J�GtD��
GLYLGLGD�HQ�FXDWUR�WRPDV�GXUDQWH�WUHV�PHVHV�VHJXLGRV��SRU�VHU�OD�
GXUDFLyQ� SURPHGLR� GH� OD� HQGRPLRFDUGLWLV�� � &XDQGR� HO� SDFLHQWH�
SHVD�PiV�GH���.J� OD� GRVLV� HV�GH����PJ�FDGD���KRUDV� ��J�GtD����



'RVLV� PD\RUHV� QR� PRGLILFDQ� HO� FXDGUR� FOtQLFR� \� VH� SXHGHQ�
LQFUHPHQWDU�ORV�HIHFWRV�LQGHVHDEOHV��3DUD�YDORUDU�HO�HIHFWR�GH�ORV�
DQWLLQIODPDWRULRV� GHEH� HYDOXDUVH�� � D�� 5HVROXFLyQ� GH� OD�
LQVXILFLHQFLD� FDUGLDFD�� VL� H[LVWH�� E�� 1RUPDOL]DFLyQ� GHO� SXOVR�
QRFWXUQR���F���'HVDSDULFLyQ�GHO�FRU�KLSHUGLQiPLFR���G���0HMRUtD�GH�

��
SDOLGH]��H��1HJDWLYL]DFLyQ�GH�OD�3&5���I��'HVFHQVR�GH�OD�96*��J��
7HQGHQFLD� D� OD� QRUPDOL]DFLyQ� GHO� LQWHUYDOR� 35� HQ� HO�
HOHFWURFDUGLRJUDPD�\��K��HVWDELOL]DFLyQ�GH�OD�FDUGLRPHJDOLD�HQ�OD�
SODFD� GH� UD\RV� ;�� � (VWD� HYDOXDFLyQ� GHEH� KDFHUVH� HQ� IRUPD�
FRPSOHWD� D� ORV� RFKR� GtDV� GH� LQLFLDGR� HO� WUDWDPLHQWR�
DQWLLQIODPDWRULR��DXQTXH�OD�YLJLODQFLD�FOtQLFD�GHEH�VHU�GLDULD���6L�
HO�SDFLHQWH�QR�PHMRUD�GHEH�YLJLODUVH�ODV�GRVLV�\�VL�QR�HV�VXILFLHQWH�
GHEH� LQLFLDUVH� WUDWDPLHQWR� FRQ� FRUWLFRHVWHURLGHV�� � (VWRV� GHEHQ�
LQLFLDUVH�HQ�FDVRV�GH�FDUGLWLV�PX\�JUDYH�FRQ�HO�ILQ�GH�FRQWURODU�HO�
HVWDGR�LQIODPDWRULR�FDUGLDFR���3UHGQLVRQD�HV�HO�PiV�XWLOL]DGR��VH�
SXHGH� XVDU� WDPELpQ� OD�'H[DPHWDVRQD�� � 3UHGQLVRQD� VH�XWLOL]D� HQ�
GRVLV� GH� XQR� D� WUHV� PJ�NJ�GtD�� GLYLGLGD� HQ� FXDWUR� WRPDV�� � 6H�
SXHGH�XWLOL]DU��HVTXHPD�FRUWR�FRQ�HVWHURLGHV�GH����GtDV��HQ�HO�FXDO�
VH� LQLFLD� iFLGR� DFHWLOVDOLFtOLFR� DO� GpFLPR�GtD� \� VL� ORV� QLYHOHV� HQ�
VDQJUH� VRQ� HQWUH� ��� \� ��PJ� GHEH� FRQWLQXDUVH�� � 6L� HO� HVTXHPD�
XWLOL]DGR�HV�ODUJR��\�HO�SDFLHQWH��SUHVHQWD�PHMRUtD�D�ORV�RFKR�GtDV��
GHEH� FRQWLQXDU� FRQ� OD� PLVPD� GRVLV� KDVWD� ORV� ��� GtDV� \� OXHJR�
LQLFLDU�OD�GLVPLQXFLyQ�D�UD]yQ�GH�����PJ�FDGD�WUHV�GtDV�VLQ�XWLOL]DU�
DVSLULQD���(O�SHOLJUR�GH�HVWH�WUDWDPLHQWR�HV�HO�HIHFWR�GH�UHERWH�HQ�
FXDO�LQLFLD�FRQ�WRGRV�ORV�SDUiPHWURV�LQLFLDOHV�\�HVWR�HTXLYDOH�D�XQ�
QXHYR�DWDTXH��SRU�OR�TXH�VX�XVR�GHEH�VHU�HVWULFWDPHQWH�HYDOXDGR��
������������������������
8VR� GH� PRGLILFDGRUHV� GH� OD� UHVSXHVWD� LQIODPDWRULD�� � ORV�
PHGLFDPHQWRV� PiV� XWLOL]DGRV� VRQ� ORV� DQWLPDOiULFRV� FRPR� OD�
&ORURTXLQD�\�OD�+LGUR[LFORURTXLQD��/D�+LGUR[LFORURTXLQD��TXH�HV�
GHULYDGR� Wy[LFR� GH� ��DPLQRTXLQRORQD� HV� UHHPSOD]DGD�
JHQHUDOPHQWH� SRU� FORURTXLQD� HQ� HO� WUDWDPLHQWR� GH� ODV�
HQIHUPHGDGHV� UHXPiWLFDV�� +LGUR[LFORURTXLQD� HV� UiSLGDPHQWH�
DEVRUELGD� SRU� HO� LQWHVWLQR� \� HV� FRQFHQWUDGD� HQ� ORV� OLVRVRPDV� \�
FpOXODV�TXH�FRQWLHQHQ�PHODQLQD��(VWD� WLHQH�XQD�YLGD�PHGLD�PX\�
ODUJD� GH� KDVWD� ��� GtDV�� /D� GURJD� VH� DFXPXOD� HQ� FpOXODV�
SLJPHQWDGDV��\�SXHGH�SHUPDQHFHU�SRU�DxRV�FXDQGR�VH�DGPLQLVWUD�
HQ�DOWDV�GRVLV���/RV�PHFDQLVPRV�GH�DFFLyQ�VRQ���LQKLEH�OD�VtQWHVLV�



GH� '1$� \� 51$�� \� SURWHtQD� LQWHUDFWXDQGR� FRQ� iFLGR� QXFOHLFR���
$OWHUD�HO�S+�OLVRVRPDO��LQWHUILHUH�FRQ�OD�XQLyQ�OLJDQGR�UHFHSWRU�\�
SURFHVDPLHQWR� GH� DQWtJHQRV�� LQKLEH� ODV� UHDFFLRQHV� DQWtJHQR�
DQWLFXHUSR�� VXSULPH� OD� PLWRVLV� GH� OLQIRFLWRV�� DFW~D� FRPR�
DQWLR[LGDQWH������HVWDELOL]D���OD���PHPEUDQD���OLVRVRPDO�����LQKLEH��OD�

��
DFWLYLGDG� GH� OD� � IRVIROLSDVD�� LQKLEH� OD� TXLPLRWD[LV� GH� ORV�
QHXWUyILORV� \� IDJRFLWRVLV�� DOJXQRV� DQWDJRQL]DQ� OD� DFFLyQ� GH�
DOJXQDV� SURVWDJODQGLQDV�� /D� GRVLV� XWLOL]DGD� FRQ� HO� ILQ� GH�
PRGLILFDU�OD�UHVSXHVWD�LQIODPDWRULD�HV��PJ�NJ�GtD�HQ�XQ�ODSVR�GH�
WUHV� D� VHLV�PHVHV�� �/RV�HIHFWRV�VHFXQGDULRV�DO�XWLOL]DUOR�HQ�DOWDV�
GRVLV�VRQ���OLTXHQ��SpUGLGD�GH�SLJPHQWDFLyQ�GH�OD�SLHO��LUULWDFLyQ�
JiVWULFD��LQVRPQLR�\�DQVLHGDG��PLDVWHQLD��GHSyVLWRV�HQ�FyUQHD��SRU�
OR� TXH� GHEH� UHDOL]DUVH� XQ� H[DPHQ� RIWDOPROyJLFR� H[KDXVWLYR� DO�
PRPHQWR� GH� LQLFLDU� HO� WUDWDPLHQWR� \� FDGD� VHLV� PHVHV�� HVWD�
FRPSOLFDFLyQ�RFXUUH�UDUDPHQWH�HQ�GRVLV�PHQRUHV�GH��PJ�NJ�GtD��
SHUR� VL� VH� SUHVHQWD� GHEH� GLVPLQXLUVH� OD� GRVLV�� SRU� HVWR� D� QLxRV�
PHQRUHV�GH�VLHWH�DxRV�GHEH�DGPLQLVWUDUVH�FRQ�SUHFDXFLyQ��\D�TXH�
HO�H[DPHQ�RIWDOPROyJLFR�SXHGH�VHU�PX\�GLILFXOWRVR��������������



��
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$� 0HWRGRORJtD�
�� 7LSR�GH�HVWXGLR���FDVRV�\�FRQWUROHV�
�� 6XMHWR�GH�HVWXGLR�

6HOHFFLyQ�GH�ORV�FDVRV���VH�FRQVLGHUy�FDVR�GH�HVWXGLR�DO�H[SHGLHQWH�
GH� SDFLHQWH� FRQ� GLDJQyVWLFR� GH� FDUGLWLV� UHXPiWLFD� WUDWDGR� FRQ�
WUDWDPLHQWR�FRQYHQFLRQDO�PiV�KLGUR[LFORURTXLQD�
6HOHFFLyQ�GH�ORV�FRQWUROHV���VH�FRQVLGHUDUD�FRQWURO�GH�HVWXGLR�D�WRGR�
SDFLHQWH� FRQ� GLDJQyVWLFR� GH� FDUGLWLV� UHXPiWLFD� WUDWDGR� FRQ�
DQDOJpVLFRV�� DQWLLQIODPDWRULRV� \� DQWLPLFURELDQRV� �WUDWDPLHQWR�
FRQYHQFLRQDO��� FRQ� ODV� FDUDFWHUtVWLFDV� GHPRJUiILFDV�� FOtQLFDV� \� GH�
ODERUDWRULR�VLPLODUHV�D�ODV�GH�FDGD�FDVR�

�� 3REODFLyQ�� � SDFLHQWHV� FRQ� GLDJQyVWLFR� GH� FDUGLWLV�� VHFXQGDULD� D�
ILHEUH�UHXPiWLFD�DWHQGLGRV�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�
HQ� HO� SHULRGR� GH� ����������� � 6H� HVWXGLDURQ� ���� H[SHGLHQWHV� GH�
SDFLHQWHV� FRQ� GLDJQyVWLFR� GH� ILHEUH� UHXPiWLFD�� GH� ORV� FXDOHV� ���
FRUUHVSRQGHQ�D�FDUGLRSDWtD�UHXPiWLFD�

�� &ULWHULRV�GH�LQFOXVLyQ�\�H[FOXVLyQ�
,QFOXVLyQ
D����6LQ�OtPLWH�GH�HGDG
E����6H[R�PDVFXOLQR�R�IHPHQLQR
F� 3RVHHU�HO�GLDJQyVWLFR�GH�FDUGLWLV�UHXPiWLFD
G� 7HQHU�VHJXLPLHQWR�FRQWLQXR�HQ�OD�&RQVXOWD�([WHUQD�GHO�+RVSLWDO�
*HQHUDO� 6DQ� -XDQ� GH� 'LRV� GH� SRU� OR� PHQRV� WUHV� DxRV� \� SRVHHU�
HVWXGLRV� GH� ODERUDWRULR� �YHORFLGDG� GH� VHGLPHQWDFLyQ��
DQWLHVWUHSWROLVLQD��RURFXOWLYR��HOHFWURFDUGLRJUDPD�\�HFRFDUGLRJUDPD���
FDGD�DxR�
([FOXVLyQ



D� 3DFLHQWHV�FRQ�GLDJQyVWLFR�GH�ILHEUH�UHXPiWLFD�FRQ�FDUGLRSDWtD�GH�
RULJHQ�QR�UHXPiWLFR�

��
��

�� 'HILQLFLyQ�GH�ODV�YDULDEOHV�D�HVWXGLR�

1RPEUH�GH�OD�
YDULDEOH

'HILQLFLyQ�
FRQFHSWXDO

'HILQLFLyQ�
RSHUDFLRQDO

(VFDOD�GH�
PHGLFLyQ

8QLGDG GH�
PHGLGD

6H[R

(GDG

(VFRODULGDG

&DUDFWHUtVWLFDV�
FOtQLFDV�\�GH�
ODERUDWRULR

&DUDFWHUtVWLFDV�
ItVLFDV�TXH�

GLIHUHQFLDQ�XQ�
VH[R�GHO�RWUR�

7LHPSR�
WUDQVFXUULGR�
GHVGH�HO�

PRPHQWR�GHO�
QDFLPLHQWR�GH�
OD�SHUVRQD�
&RQMXQWR�GH�
FXUVRV�TXH�XQ�
HVWXGLDQWH�

VLJXH�HQ�XQ�HV�
WDEOHFLPLHQWR�
GRFHQWH�

&RQMXQWR�GH�
GDWRV�FOtQLFRV��
\�UHVXO�WDGRV�
GH�HVWXGLRV�GH�
DQiOLVLV�GH�
ODERUDWRULR�
FOtQLFR�\�GH�
JDELQHWH�TXH�

'LIHUHQFLD�
ELROyJLFD�HQWUH�
ORV�VXMHWRV�GH�
XQD�PLVPD�
HVSHFLH�

(GDG�HQ�DxRV�
TXH�WLHQH�OD�
SHUVRQD�DO�

PRPHQWR�GH�VX�
SULPHUD�
FRQVXOWD�
1LYHO�GH�

FRQRFLPLHQWRV�
DGTXLULGRV�

6RSOR�FDUGLDFR��
SDOLGH]��

WDTXLFDUGLD��
ILHEUH���IURWH��
HOHYDFLyQ�GH�OD�
YHORFLGDG�GH�
VHGLPHQWDFLyQ��
DQWLHVWUHSWROLVL

&XDOLWDWLYD

&XDQWLWDWLYD

&XDOLWDWLYD

&XDOLWDWLYD

0DVFXOLQR���
)HPHQLQR�

1~PHUR�GH�
DxRV�

$QDOIDEHWD��
QLYHO�HVFRODU

3RVLWLYR���VL�
HV�

SDWROyJLFR
1HJDWLYRV��VL�
HV�QRUPDO



/HVLyQ�FDUGLDFD�
VHFXQGDULD�D�

ILHEUH�UHXPiWLFD

(IHFWRV�
VHFXQGDULRV�GHO�
WUDWDPLHQWR�FRQ�
FORURTXLQD�H�
KLGUR[LFORUR�

TXLQD

FDUDFWHUL]DQ�
XQD�

HQIHUPHGDG�

6LJQRV�\�
KDOOD]JRV��
FOtQLFRV�TXH�
VXJLHUHQ�FDU�
GLWLV�UHXPiWLFD�

(IHFWR�QR�
GHVHDGR�GHO�

WUDWDPLHQWR�FRQ�
GHULYDGRV�GH�OD�
DPLQRTXLQR�

ORQD�

QD��RURFXOWLYR��
HOHFWURFDUGLR�
JUDPD \�HFR�
FDUGLRJUDPD�

3UHVHQFLD��
PHMRUtD�R�

DXPHQWR�GH�ODV�
OHVLRQHV�
FDUGLDFDV�
/LTXHQ��GHV�
SLJPHQWDFLyQ�
GH�OD�SLHO��
LUULWDFLyQ�
JiVWULFD��LQ�
VRPQLR��DQVLH�
GDG��GHSyVLWRV�
FRUQpDOHV�

&XDOLWDWLYD

&XDOLWDWLYD

3UHVHQFLD��
DXVHQFLD

3RVLWLYR��VL�
HVWi�SUHVHQWH
1HJDWLYR��VL��
HVWi�DXVHQWH

�� ,QVWUXPHQWR� GH� UHFROHFFLyQ� GH� GDWRV�� � EROHWD� HVWDQGDUL]DGD� TXH�
LQFOX\H�WRGRV�ORV�GDWRV�QHFHVDULRV�SDUD�PHGLFLyQ�GH�ODV�YDULDEOHV�\�
FRPSDUDFLyQ� GH� FDVRV� \� FRQWUROHV��&RQVWD� GH� GRV� FRPSRQHQWHV�� HO�
SULPHUR�GH�GDWRV�JHQHUDOHV�� ORV�GDWRV�FOtQLFRV�\�GH� ODERUDWRULR�� DVt�
FRPR� HO� WUDWDPLHQWR� DO� PRPHQWR� GH� VX� GLDJQyVWLFR� R� SULPHUD�
FRQVXOWD�� �(Q�HO�VHJXQGR��VH� UHFROHFWDUiQ�GDWRV�GH�OD�HYROXFLyQ�GHO�
SDFLHQWH�� HQ� EDVH� D� GDWRV� FOtQLFRV� \� GH� ODERUDWRULR� GH� FRQWURO� \� HO�
WUDWDPLHQWR���YHU�DQH[R�

�� (MHFXFLyQ�GH�OD�LQYHVWLJDFLyQ���VH�VHOHFFLRQDURQ�\�VH�HVWXGLDURQ�HO�
WRWDO� GH� ���� H[SHGLHQWHV� GH� ORV� SDFLHQWHV� FRQ� GLDJQyVWLFR� )LHEUH�
5HXPiWLFD�� WUDWDGRV�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�HQ�HO�
SHULRGR� GH� ����������� 'H� HVWRV� VH� EXVFDURQ� ORV� SDFLHQWHV� FRQ�
FDUGLWLV� UHXPiWLFD� FRQ� WUDWDPLHQWR� FRQYHQFLRQDO� PiV�
KLGUR[LFORURTXLQD� ������ HVWRV� H[SHGLHQWHV� FRUUHVSRQGLHURQ� D� ORV�
FDVRV�� � 6H� HQFRQWUDURQ� ORV� UHVSHFWLYRV� FRQWUROHV� ������ TXH�
FRUUHVSRQGHQ�D�ORV�H[SHGLHQWHV�GH�SDFLHQWHV�FRQ�FDUGLWLV�UHXPiWLFD�\�
WUDWDPLHQWR�FRQYHQFLRQDO�



/RV� GDWRV VH� UHFROHFWDURQ� HQ� EROHWDV�� ODV� FXDOHV� LQFOX\HQ�� � HGDG��
VH[R�� HVFRODULGDG�� FDUDFWHUtVWLFDV� FOtQLFDV� \� GH� ODERUDWRULR�
WUDWDPLHQWR� HVWDEOHFLGR� \� HIHFWRV� VHFXQGDULRV� GHO� WUDWDPLHQWR� FRQ��
KLGUR[LFORURTXLQD���/XHJR�VH�WDEXODURQ�ORV�GDWRV�\�VH�DQDOL]DURQ�HQ�
EDVH�D�ORV�UHVXOWDGRV�

��
�� 3UHVHQWDFLyQ�GH�UHVXOWDGRV�\�WLSR�GH�WUDWDPLHQWR�HVWDGtVWLFR�� ORV�

UHVXOWDGRV�VH�WDEXODURQ�GH�DFXHUGR�FRQ�FDGD�DVSHFWR�FRQWHQLGR�HQ�OD�
EROHWD�GH�GDWRV��VH�UHDOL]y�HO�WUDWDPLHQWR�HVWDGtVWLFR�TXH�FRQVLVWLy�HQ�
OD� FRPSDUDFLyQ� GH� ORV� JUXSRV� GH� HVWXGLR� �FDVRV� \� FRQWUROHV��� SRU�
PHGLR� GH� SURPHGLRV�� UHODFLRQHV�� YDORU� S� �SUREDELOLGDG��� DO� REWHQHU�
GLFKDV�FLIUDV�VH�HODERUDURQ�FXDGURV�HVWDGtVWLFRV�DGHFXDGRV�DO�WLSR�GH�
LQIRUPDFLyQ� \� QHFHVDULRV� SDUD� OD� PHMRU� LQWHUSUHWDFLyQ� \�
DSURYHFKDPLHQWR�GH�ORV�UHVXOWDGRV���

�� $VSHFWRV�pWLFRV�� �VH�UHDOL]y�XQD�UHYLVLyQ�PLQXFLRVD�GH�H[SHGLHQWHV�
FOtQLFRV�� SRU� OR� TXH� QR� VH� KL]R� QLQJXQD� DFFLyQ� TXH� YD\D� HQ�
GHWULPHQWR� GH� OD� VDOXG� GHO� SDFLHQWH�� � 6H� FRORFy� HO� Q~PHUR� GH�
H[SHGLHQWH�FRUUHVSRQGLHQWH�D�FDGD�EROHWD�GH�GDWRV��FRPR FRQVWDQFLD�
GH�OD�YHUDFLGDG�GH�OD�LQIRUPDFLyQ�

%���������5HFXUVRV
�� +XPDQRV

D� 3HUVRQDO�GHO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�
�� 0DWHULDOHV

D���0DWHULDO�GH�RILFLQD�
E���([SHGLHQWHV�FOtQLFRV�
F� &RPSXWDGRU�

�� )tVLFRV

D� +RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�
�� (FRQyPLFRV

D��3DSHO 4�������
E��7LQWD�GH�LPSUHVRUD ������
F���0DWHULDO�GH�RILFLQD���������������



G���)RWRFRSLDV ������
H���(QHUJtD�(OpFWULFD ������
I����7UDQVSRUWH ������

7RWDO 4������
��
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��

3DFLHQWHV�FRQ�ILHEUH UHXPiWLFD
����������

6LQ�FDUGLRSDWLD
�����������

&RQ�FDUGLRSDWtD
�����������

*UiILFD�,
0HWRGR�GH�GLVWULEXFLyQ�GH�ORV�JUXSRV�GH�HVWXGLR��SDFLHQWHV
FRQ�FDUGLRSDWtD�UHXPiWLFD�DWHQGLGRV�HQ�HO�+RVSLWDO�*HQHUDO

6DQ�-XDQ�GH�'LRV��HQ�HO�SHULRGR�GH������DO������

,QFOXLGRV�HQ�HO�HVWXGLR
��������

([OXLGRV
���������

&RQ�WUDWDPLHQWR�FRQYHQFLRQDO�PiV�
KLGUR[LFORURTXLQD
�����������

3DFLHQWHV�FRQ�WUDWDPLHQWR�
FRQYHQFLRQDO
��������

)XHQWH���EROHWDV�GH�GDWRV�



��

$QiOLVLV�GH�JUiILFD�,
6H�UHYLVDURQ�����H[SHGLHQWHV�FOtQLFRV�GH�SDFLHQWHV�FRQ�GLDJQyVWLFR�GH�

ILHEUH�UHXPiWLFD��WUDWDGRV�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�GXUDQWH�HO�
SHULRGR�GH������DO��������

'H� ORV� ��� SDFLHQWHV� FRQ� FDUGLRSDWtD� UHXPiWLFD�� ��� QR� KDEtDQ� VLGR�
WUDWDGRV�SRU�PiV�GH� WUHV�DxRV�R�QR�FRQWHQtDQ�HQ�HO�H[SHGLHQWH�UHVXOWDGRV GH�
ODERUDWRULRV�FRQWURO��SRU�OR�TXH�VH�H[FOX\HURQ�

(O�JUXSR�GH�HVWXGLR�FRQVLVWLy�HQ����SDFLHQWHV��HVWRV�VH�FDWDORJDURQ�FRPR�
���FDVRV�\����FRQWUROHV���

/RV� FDVRV� VRQ� SDFLHQWHV� FRQ� WUDWDPLHQWR� FRQYHQFLRQDO� PiV�
KLGUR[LFORURTXLQD��\�VH�DVLJQDURQ�FRPR�JUXSR�����/RV�FRQWUROHV�FRQ�SDFLHQWHV�
WUDWDGRV�~QLFDPHQWH�FRQ�HVTXHPD�FRQYHQFLRQDO�\�DVLJQDGR�FRPR�JUXSR��

(Q�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�HO�VHJXLPLHQWR�GH�ORV�SDFLHQWHV�
FRQ�FDUGLRSDWtD�UHXPiWLFD�VH�UHDOL]D�SRU�PpGLFRV�LQWHUQLVWDV��UHXPDWyORJRV�\�
FDUGLyORJRV�� � (O� WUDWDPLHQWR� FRQ� KLGUR[LFORURTXLQD� D� HVWRV� SDFLHQWHV� HVWi�
VXSHGLWDGR�DO�FULWHULR�GH�FDGD�XQR�GH�ORV�HVSHFLDOLVWDV�



��
&XDGUR�,

'DWRV�JHQHUDOHV�GH�FDVRV�\�FRQWUROHV��SULPHUD�HYDOXDFLyQ�
3DFLHQWHV�FRQ�FDUGLRSDWtD�UHXPiWLFD�WUDWDGRV�HQ HO�+RVSLWDO�*HQHUDO�6DQ�

-XDQ�GH�'LRV���HQ�HO�SHULRGR�GH������DO������

9DULDEOH
*UXSR��

7UDWDPLHQWR�
FRQYHQFLRQDO�PiV�
KLGUR[LFORURTXLQD��

�Q ���

*UXSR��
7UDWDPLHQWR�
FRQYHQFLRQDO�

�Q ���
7RWDO
�Q ���
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6H[R�0�) ����� ���� ����� ������
(GDG�U r '6 �����r ���� �����r ���� �����r ���� ������
(VFRODULGDG�U r '6� �����r ���� �����r ���� �����r ����� ������
)LHEUH � �� ��
3DOLGH] � �� ��
7DTXLFDUGLD � �� ��
6RSOR�FDUGLDFR �� �� �� !������
)URWH�SUHFRUGLDO � � � !������
)5�DQWHULRU� � � �� ������
9�6�U r '6 ������r ���� ������r ���� ������r ���� ������
$62�!����8 �� �� �� ������
2URFXOWLYR���6�+$ � � �� !������
(&*�DQRUPDO�� �� �� �� ������
(&2�DQRUPDO �� �� �� !������
$QWLLQIODPDWRULRV �� �� �� ������
(VWHURLGHV��SUHGQLVRQD� �� �� �� ������
3HQLFLOLQD�EHQ]DWtQLFD�� �� �� �� !������

0��PDVFXOLQR��)��IHPHQLQR��U��SURPHGLR��'6��GHVYLDFLyQ�HVWDQGDU��)5��ILHEUH�
UHXPiWLFD�9�6���YHORFLGDG�GH�VHGLPHQWDFLyQ��$62��DQWLHVWUHSWROLVLQD����6�+$��SRVLWLYR�



SDUD�HVWUHSWRFRFR�EHWD��KHPROtWLFR�GHO�JUXSR�$�(&*��HOHFWURFDUGLRJUDPD��(&2��
HFRFDUGLRJUDPD�����HVFRODULGDG�HQ�DxRV�GH�HVWXGLR��iFLGR�DFHWLO�VDOLFtOLFR��QDSUR[HQR��
GLFORIHQDFR�

)XHQWH���EROHWDV�GH�GDWRV�
��

$QiOLVLV�GH�FXDGUR�,
(Q�HO�FXDGUR�,�VH�SXHGH�REVHUYDU��TXH�GH�ORV����SDFLHQWHV�LQFOXLGRV�HQ HO�

HVWXGLR�� HO� VH[R� IHPHQLQR� IXH� HO� PiV� DIHFWDGR� FRQ� XQ� WRWDO� GH� ��� ������
SDFLHQWHV� HQ� FRPSDUDFLyQ� FRQ� ��� GHO� VH[R�PDVFXOLQR�� OR� TXH� QRV� GD� FRPR�
UHVXOWDGR�XQD�UHODFLyQ�GH���PXMHUHV�SRU�FDGD�KRPEUH��

/D�HGDG�GHO�JUXSR���WLHQH�XQ�SURPHGLR�GH������DxRV��HO JUXSR���GH�������
\�SURPHGLR�WRWDO�GH�������FRQ�XQD�GHVYLDFLyQ�HVWiQGDU�GH������

/D�HVFRODULGDG�VH�WDEXOy�HQ�EDVH�D�ORV�DxRV�GH�HVWXGLR�GH�ORV�SDFLHQWHV�
GH�OR�TXH�VH�REWXYR�XQ�SURPHGLR�GH������DxRV�FRQ�XQD�GHVYLDFLyQ�HVWiQGDU�GH�
�������GH�ORV����SDFLHQWHV����SDFLHQWHV�VRQ�DQDOIDEHWDV��GH�HOORV����VRQ�PHQRUHV�
GH���DxRV�

'H� WRGRV� ORV� SDFLHQWHV� LQFOXLGRV� HQ� HO� HVWXGLR�� ��� ������ FXUVy� FRQ�
ILHEUH�����������FRQ�SDOLGH]�\�����������WDTXLFDUGLD��D�SHVDU�GH�VHU�DVSHFWRV�
LPSRUWDQWHV�SDUD�HO�GLDJQyVWLFR�GH� OD�HQIHUPHGDG�QR� WRGRV� ORV�SDFLHQWHV� ORV�
SUHVHQWDURQ�HQ�OD�SULPHUD�HYDOXDFLyQ�

&RQ�UHVSHFWR�D�ODV�FDUDFWHUtVWLFDV�FOtQLFDV��HO�VRSOR�FDUGLDFR�IXH�GH�ODV�
PiV�LPSRUWDQWHV�VH�SUHVHQWy�HQ����SDFLHQWHV�GHO�JUXSR�GH�FDVRV�\����GHO�JUXSR�
FRQWURO��OR�TXH�KDFH�XQ�WRWDO�GH�����������(VWH�VH�FDWDORJy�FRPR�SUHVHQFLD�GHO�
PLVPR�QR�LPSRUWDQGR�VX�XELFDFLyQ�R�LQWHQVLGDG�

/D� YHORFLGDG� GH� VHGLPHQWDFLyQ� IXH� VLPLODU� HQ� DPERV� JUXSRV�� HQ� HO�
SULPHUR� FRQ� XQ� SURPHGLR� GH� ����� \� HO� VHJXQGR� GH� ������� FRQ� GHVYLDFLRQHV�
HVWiQGDU�GH������\������UHVSHFWLYDPHQWH���(Q�DPEDV��GLFKR�SURPHGLR�HV�PD\RU�
GH�ORV�YDORUHV�QRUPDOHV�

(O�YDORU�GH�OD�DQWLHVWUHSWROLVLQD�TXH�VH�WRPR�FRPR�UHIHUHQFLD�IXH�PD\RU�
GH����8��GHELGR�D�TXH�QR�IXH�FXDQWLILFDGD�HQ�WRGRV�ORV�FDVRV��~QLFDPHQWH�VH�



REWXYLHURQ�GDWRV�GH�PHQRU�R�PD\RU�GH�������(VWH�YDORU�SDUD�DPERV�JUXSRV�IXH�
VLPLODU��FRQ����������SDUD�HO�JUXSR���\���������SDUD�HO�JUXSR���

(O�RURFXOWLYR�IXH�SRVLWLYR�SDUD�HVWUHSWRFRFR�EHWD�KHPROtWLFR�GHO�JUXSR�$��
HQ���SDFLHQWHV�GH�FDGD�JUXSR�

��
(Q� ORV�KDOOD]JRV�HQFRQWUDGRV� HQ�HO� HOHFWURFDUGLRJUDPD�VH�HQFRQWUDURQ�

FUHFLPLHQWR�DXULFXODU��KLSHUWURILD�YHQWULFXODU�\�SURORQJDFLyQ�GHO�LQWHUYDOR�SU��
OR�TXH�VH�FRQVLGHUy�FRPR�FULWHULR�GH�DQRUPDO��GHELGR�D�TXH�VRQ�ODV� OHVLRQHV�
HVSHUDGDV� HQ� HVWH� WLSR� GH� FDUGLRSDWtD�� VHFXQGDULRV� DO� GDxR� YDOYXODU�� � /RV�
UHVXOWDGRV�IXHURQ����������SDUD�HO�JUXSR���\���������SDUD�HO�JUXSR���

(Q�HO�WRWDO�GH�SDFLHQWHV���������HO�HFRFDUGLRJUDPD�IXH�DQRUPDO��\D�TXH�
VH� FRQVLGHUy� DVt� SRU� HO� GDxR� YDOYXODU� SUHVHQWH�� TXH� LQFOX\H� LQVXILFLHQFLD��
HQJURVDPLHQWR� \� IXVLyQ� GH� ODV� PLVPDV�� FDWDORJDGD� FRPR� OHYH�� PRGHUDGR� \�
VHYHUR�

(O�WUDWDPLHQWR�GH�DPERV�JUXSRV�IXH�VLPLODU��WRPiQGRVH�HQ�FXHQWD�D�ORV�
DQWLLQIODPDWRULRV�� HQ� VX� PD\RUtD� iFLGR� DFHWLO� VDOLFtOLFR�� GLFORIHQDFR� \�
QDSUR[HQR�� (VWRV� VH� XWLOL]DURQ� HQ� ��� ������ SDFLHQWHV� GHO� JUXSR� �� \� HQ� ���
������ HQ� HO� JUXSR� ��� � 'HO� JUXSR� TXH� XWLOL]y� KLGUR[LFORURTXLQD� ��� ������
XWLOL]DURQ� � HVWHURLGHV� \� GHO� JUXSR� TXH� XWLOL]y� ~QLFDPHQWH� HO� WUDWDPLHQWR�
FRQYHQFLRQDO� ��� ������� HQ� WRGRV� HVWRV�� HO� IiUPDFR� IXH� SUHGQLVRQD�� � &RPR�
DQWLELRWLFRWHUDSLD� WRGRV� ORV� SDFLHQWHV� �������� XWLOL]DURQ� SHQLFLOLQD�
EHQ]DWtQLFD�

(Q� WRGDV� ODV� YDULDEOHV� VH� HQFRQWUy� XQ� YDORU� S�PD\RU� GH� ������ OR� TXH�
LQGLFD� TXH� DPERV� JUXSRV� WLHQHQ� DVSHFWRV� VLPLODUHV� \� SRU� OR� WDQWR� VRQ�
HVWDGtVWLFDPHQWH�FRPSDUDEOHV�



��

&XDGUR�,,
'DWRV�GH�SULPHUD�\�VHJXQGD�HYDOXDFLyQ�GH�ORV�JUXSRV�GH�FDVRV�\�FRQWUROHV�
3DFLHQWHV�FRQ�FDUGLRSDWtD�UHXPiWLFD�WUDWDGRV�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�

-XDQ�GH�'LRV���HQ�HO�SHULRGR�GH������DO������

*UXSR��
7UDWDPLHQWR�

FRQYHQFLRQDO�PiV�
KLGUR[LFORURTXLQD��

�Q ���

*UXSR��
7UDWDPLHQWR�
FRQYHQFLRQDO

�Q ���

7RWDO

�Q ���

9DULDEOH

3ULPHUD�
HYDOXDFLyQ

6HJXQGD�
HYDOXDFLyQ

3ULPHUD�
HYDOXDFLyQ

6HJXQGD�
HYDOXDFLyQ

3ULPHUD�
HYDOXDFLyQ

6HJXQGD�
HYDOXDFLyQ
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6RSOR�FDUGLDFR �� �� �� �� �� �� !������
9�6�U r '6 �����r���� ��r���� �����r���� �����r���� �����r���� �����r���� �������
$62�!����8 �� � �� �� �� �� �������
(&*�DQRUPDO�� �� � �� �� �� �� �������
(&2�DQRUPDO �� � �� �� �� �� �������
,UULWDFLyQ�JiVWULFD � � � � � � ������

U��SURPHGLR��'6��GHVYLDFLyQ�HVWDQGDU��9�6���YHORFLGDG�GH�VHGLPHQWDFLyQ��$62��
DQWLHVWUHSWROLVLQD���(&*��HOHFWURFDUGLRJUDPD��(&2��HFRFDUGLRJUDPD����YDORU�GH�
SUREDELOLGDG�GH�OD�VHJXQGD�HYDOXDFLyQ�GH�DPERV�JUXSRV�



)XHQWH���EROHWDV�GH�GDWRV�

��
$QiOLVLV�GH�FXDGUR�,,

(O�FXDGUR� ,,�GHVFULEH� ORV� DVSHFWRV�PiV� LPSRUWDQWHV�GH�FRPSDUDU�HQ� OD�
SULPHUD�\�VHJXQGD�HYDOXDFLyQ�GH�ORV�JUXSRV�GH�HVWXGLR����(O�YDORU�S�LQFOXLGR�
FRUUHVSRQGH�D�ORV�GDWRV�GH�OD�VHJXQGD�HYDOXDFLyQ�GH�DPERV�JUXSRV�

/D�SUHVHQFLD�GH�VRSOR�FDUGLDFR�GLVPLQX\y�GH����D����HQ�HO�SULPHU�JUXSR�
\�GH����D����HQ�HO�VHJXQGR�JUXSR���

/D� YHORFLGDG� GH� VHGLPHQWDFLyQ� GLVPLQX\y� HQ� SURPHGLR� HQ� HO� SULPHU�
JUXSR�� GH� ����� D� ��PP�K� \� HO� VHJXQGR� JUXSR�� HO� YDORU� SURPHGLR� QR� YDULy��
������D�������

(O� YDORU� GH� DQWLHVWUHSWROLVLQD� PD\RU� GH� ���8� HQ� DPERV� JUXSRV�
GLVPLQX\y� VLJQLILFDWLYDPHQWH�� GH� ��� D� �� HQ� HO� SULPHUR� \� GH� ��� D� ��� HQ� HO�
VHJXQGR�

(O�HOHFWURFDUGLRJUDPD�HQ�OD�VHJXQGD�HYDOXDFLyQ�VH�WRPy�FRPR�DQRUPDO�
HQ� ORV�FDVRV�HQ�TXH� ORV�KDOOD]JRV� LQLFLDOHV�HPSHRUDUDQ��HV�GHFLU�DVRFLDGDV�D�
EORTXHRV�\�GLODWDFLRQHV�GH�FiPDUDV�FDUGLDFDV���'H�HVWRV�HO�JUXSR���PRVWUy�TXH�
GH����SDFLHQWHV�TXH�SUHVHQWDURQ�HQ�OD�HYDOXDFLyQ�LQLFLDO�DQRUPDOLGDG��QLQJXQR�
HPSHRUy� OXHJR�GHO� WUDWDPLHQWR��QR�DVt�HQ�HO�JUXSR�������SDFLHQWHV�GH�ORV����
TXH� SUHVHQWDURQ� DQRUPDOLGDG� HQ� OD� SULPHUD� HYDOXDFLyQ�� FRQWLQXDURQ� FRQ�
OHVLRQHV�FDUGLDFDV�UHIOHMDGDV�HQ�HO�HOHFWURFDUGLRJUDPD�

/RV� UHVXOWDGRV� GH� ORV� HFRFDUGLRJUDPDV�� VH� FRQVLGHUDURQ� DQRUPDOHV�
FXDQGR� OD� OHVLyQ� YDOYXODU� DXPHQWy� HQ� UHODFLyQ� DO� HQJURVDPLHQWR�� IXVLyQ� \�
DIHFFLyQ�GH�RWUDV�YiOYXODV�TXH�IXHURQ�QRUPDOHV�HQ�OD�SULPHUD�HYDOXDFLyQ���'H�
ORV� SDFLHQWHV�TXH� IXHURQ� WUDWDGRV�FRQ�KLGUR[LFORURTXLQD�QLQJXQR�HPSHRUy�\�
GHO�JUXSR�FRQ�WUDWDPLHQWR�FRQYHQFLRQDO�����GH�ORV����TXH�LQLFLDOPHQWH�WHQtDQ�
OHVLyQ�YDOYXODU�HPSHRUDURQ�



/D� LUULWDFLyQ� JiVWULFD� VH� HQFRQWUy� HQ� �� SDFLHQWHV� GHO� JUXSR� GH� FDVRV��
DSDUWH�GH�XQ�FDVR�GH�GHVSLJPHQWDFLyQ�FXWiQHD�OHYH���$�WRGRV�ORV�FDVRV�VH�OHV�
UHDOL]y�H[DPHQ�RIWDOPROyJLFR�FDGD�VHLV�PHVHV�\�HQ�WRGRV�IXH�QRUPDO��

'H�ODV�YDULDEOHV�FRPSDUDGDV�HQ�OD�VHJXQGD�HYDOXDFLyQ��WRGDV�PRVWUDURQ�
XQ� YDORU� S� PHQRU� GH� ����� HQ� IDYRU� GH� ORV� FDVRV�� OR� TXH� LQGLFD� TXH� KD\�
GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�HQWUH�ORV�JUXSRV�HVWXGLDGRV�

��
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(O�SUHVHQWH�HVWXGLR�PXHVWUD��VHJ~Q�ORV�UHVXOWDGRV�GH�ODV�FDUDFWHUtVWLFDV�
GHPRJUiILFDV��FOtQLFDV�\�ODERUDWRULR�GH�DFXHUGR�DO�YDORU�S��SUREDELOLGDG���TXH�
ORV�JUXSRV�GH�FDVRV�\�FRQWUROHV�VRQ�HVWDGtVWLFDPHQWH�FRPSDUDEOHV�

(O�VRSOR�FDUGLDFR�IXH�XQ�VLJQR�LPSRUWDQWH�HQ�DPERV�JUXSRV�HVWXGLDGRV��
VLHQGR�HO�DVSHFWR�FOtQLFR�FUXFLDO�SDUD�FRQVLGHUDU�OD�SUHVHQFLD�GH�OD�SDWRORJtD�

(Q� OD� VHJXQGD� HYDOXDFLyQ�� OD� YHORFLGDG� GH� VHGLPHQWDFLyQ�� FRPR�
UHDFWDQWH�GH�IDVH�DJXGD�GLVPLQX\y�VLJQLILFDWLYDPHQWH�HQ�SURPHGLR�HQ�HO�JUXSR�
TXH�XWLOL]y�KLGUR[LFORURTXLQD�

/D� GLIHUHQFLD� FRQVLGHUDEOH� HQFRQWUDGD� HQWUH� ORV� GRV� JUXSRV�� VRQ�
KDOOD]JRV�HOHFWURFDUGLRJUiILFRV�\�HFRFDUGLRJUiILFRV�TXH�QR�SURJUHVDURQ��OR�TXH�
UHIOHMD�TXH�HO�XVR�GH�KLGUR[LFORURTXLQD�HQ�HVWRV�SDFLHQWHV�SXGLHUD�PRGLILFDU�
ODV�OHVLRQHV�D�QLYHO�GH�YiOYXODV�FDUGLDFDV�

7RPDQGR� FRPR� IXQGDPHQWR� OD� GRFXPHQWDFLyQ� HQ� HVWH� HVWXGLR��
UHODFLRQDGD� FRQ� ODV� OHVLRQHV� GH� YiOYXODV� FDUGLDFDV�� HQ� ODV� TXH� VH� KDQ�
HQFRQWUDGR�KLVWROyJLFDPHQWH�FpOXODV�7�&'���\�HO�PHFDQLVPR�GH�DFFLyQ�GH�OD�
KLGUR[LFORURTXLQD�� TXH� HV� XQ� PHGLFDPHQWR� PRGLILFDGRU� GH� OD� UHVSXHVWD� GH�
PDFUyIDJRV��FpOXODV�LPSRUWDQWHV�HQ�OD�JHQHUDFLyQ�GH�OD�UHVSXHVWD�LQIODPDWRULD��



HV� MXVWLILFDGR� VX�XVR�SDUD� OD�SUHYHQFLyQ�GH� OD� FDUGLWLV� UHXPiWLFD�SURJUHVLYD��
���������������������������

��

,;��&21&/86,21(6
�� /D� HGDG� GH� ORV� SDFLHQWHV� FRQ� FDUGLRSDWtD� UHXPiWLFD� RVFLOD� HQWUH� OD�

SULPHUD�\�VHJXQGD�GpFDGD�GH�YLGD��GH�HVWRV�HO�VH[R�IHPHQLQR�HV�HO�PiV�
DIHFWDGR� �������(O�����GH� ORV�SDFLHQWHV� HQ�HGDG�HVFRODU�� WLHQH�DOJ~Q�
JUDGR�GH�HVWXGLR�

�� /DV�FDUDFWHUtVWLFDV�FOtQLFDV�\�GH�ODERUDWRULR�LPSRUWDQWHV�SDUD�FRQILUPDU�
HO GLDJQyVWLFR� GH� FDUGLRSDWtD� UHXPiWLFD� VRQ�� � ILHEUH�� VRSOR� FDUGLDFR��
YHORFLGDG� GH� VHGLPHQWDFLyQ� PD\RU� GHO� YDORU� QRUPDO� SDUD� OD� HGDG��
DQWLHVWUHSWROLVLQD�PD\RU�GH����8��HOHFWURFDUGLRJUDPD�\�HFRFDUGLRJUDPD�
FRQ�FDUDFWHUtVWLFDV�UHODFLRQDGDV�D�OD�HQIHUPHGDG�

�� /D�HYROXFLyQ�GH� ORV�SDFLHQWHV�GHO�JUXSR�TXH�XWLOL]y�KLGUR[LFORURTXLQD�
DXQDGR� DO� WUDWDPLHQWR� FRQYHQFLRQDO�� IXH� PHMRU� HQ� FRPSDUDFLyQ� � DO�
JUXSR�FRQWURO�

�� (O� HIHFWR� VHFXQGDULR� HQFRQWUDGR� HQ� ORV� SDFLHQWHV� WUDWDGRV� FRQ�
KLGUR[LFORURTXLQD� IXH� OD� LUULWDFLyQ� JiVWULFD�� OR� TXH� QR� LQIOX\y� HQ� OD�
FRQWLQXDFLyQ�GHO�WUDWDPLHQWR�



��

;���5(&20(1'$&,21

5HDOL]DFLyQ� GH� HVWXGLR� FOtQLFR� FRQWURODGR�� SDUD� FRQILUPDU� OD�
HIHFWLYLGDG�GH�OD�KLGUR[LFORURTXLQD�DXQDGR�DO�WUDWDPLHQWR�FRQYHQFLRQDO��
SDUD�OD�SUHYHQFLyQ�GH OD�OHVLyQ�YDOYXODU�HQ�OD�FDUGLRSDWtD�UHXPiWLFD�



��
;,��5(680(1

/D�ILHEUH�UHXPiWLFD��HV�OD�VHFXHOD�PiV�JUDYH�GH�OD�LQIHFFLyQ�IDUtQJHD�SRU�
HVWUHSWRFRFR���KHPROtWLFR�GHO�JUXSR�$���(O�WUDWDPLHQWR�GH�GLFKD�HQIHUPHGDG�HV�
IXQGDPHQWDO�SDUD�SUHYHQLU�HO�GDxR� LQIODPDWRULR�QR�VXSXUDWLYR�GH�SLHO�� WHMLGR�
FHOXODU� VXEFXWiQHR�� DUWLFXODFLRQHV�� VLVWHPD� QHUYLRVR� FHQWUDO�� HQ� YiOYXODV� \�
P~VFXOR�FDUGLDFR��(O�WUDWDPLHQWR�D�ODUJR�SOD]R�HV�GH�DOWR�FRVWR��HQ�HO�FDVR�GH�
ODV� FRPSOLFDFLRQHV� FDUGLDFDV�� HQ� VX�PD\RUtD KD\� TXH� UHFXUULU� DO� WUDWDPLHQWR�
TXLU~UJLFR�� OR� TXH� VLJQLILFD� DOJR� LQDOFDQ]DEOH� SDUD� ORV� SDFLHQWHV� GH� HVFDVRV�
UHFXUVRV�HQ�*XDWHPDOD��

(O� WUDWDPLHQWR� GH� OD� ILHEUH� UHXPiWLFD� FRQVLVWH� HQ� DGPLQLVWUDU�
PHGLFDPHQWRV�DQDOJpVLFRV��DQWLLQIODPDWRULRV�\�DQWLPLFURELDQRV��HQ�HO�+RVSLWDO�
*HQHUDO�6DQ�-XDQ�GH�'LRV��VH�XWLOL]DQ�HVWRV�HVTXHPDV��\�VH�LQFOX\H�GHVGH�KDFH�
DSUR[LPDGDPHQWH� FXDWUR� DxRV� XQ� PRGLILFDGRU� GH� OD� UHVSXHVWD� LQIODPDWRULD��
KLGUR[LFORURTXLQD��WHQLHQGR�FRPR�IXQGDPHQWR�TXH�OD�OHVLyQ�FDUGLDFD�HQ�HVWRV�
SDFLHQWHV�HV�FDXVDGD�SRU�FpOXODV�LQIODPDWRULDV�

(O� HVWXGLR� FRQVLVWLy� HQ� KDFHU� XQD� FRPSDUDFLyQ� HQWUH� ORV� FDVRV� FRQ�
FDUGLRSDWtD� UHXPiWLFD� WUDWDGRV� FRQ� HVTXHPD� FRQYHQFLRQDO� FRQ� ORV� WUDWDGRV�
DGHPiV�FRQ�KLGUR[LFORURTXLQD��SDUD�HVWR�VH�UHYLVDURQ�����H[SHGLHQWHV�FOtQLFRV�
TXH�FRUUHVSRQGHQ�D� ORV�SDFLHQWHV�FRQ� ILHEUH� UHXPiWLFD�GLDJQRVWLFDGRV�\�FRQ�
VHJXLPLHQWR�HQ�HO�+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV��HQ�HO�DxR������DO�������
GH�HVWRV�����FXUVDURQ�FRQ�FDUGLRSDWtD�UHXPiWLFD��HQWUH�pVWRV�VH�HVFRJLHURQ����
FDVRV�\����FRQWUROHV�

8Q� DOWR� SRUFHQWDMH� GH� ORV� SDFLHQWHV� WUDWDGRV� FRQ� KLGUR[LFORURTXLQD��
SUHVHQWDURQ� PHMRUtD� HVWDGtVWLFDPHQWH� VLJQLILFDWLYD� HQ� FRPSDUDFLyQ� FRQ� ORV�
SDFLHQWHV�WUDWDGRV�FRQ�WUDWDPLHQWR�FRQYHQFLRQDO



/RV�HIHFWRV�VHFXQGDULRV�GH�OD�KLGUR[LFORURTXLQD��VRQ�FDVL�LQVLJQLILFDQWHV�
FRPSDUDGRV�FRQ�HO�EHQHILFLR�TXH�UHFLELHURQ�ORV�SDFLHQWHV�

/DV�UHFRPHQGDFLRQHV�VH�GLULJHQ�SULQFLSDOPHQWH�D�OD�UHDOL]DFLyQ�GH��XQ�
HVWXGLR�FOtQLFR�FRQWURODGR��SDUD�FRQILUPDU�TXH�OD�KLGUR[LFORURTXLQD�SUHYHQJD�
OD� SURJUHVLyQ� GH� OD� OHVLyQ� YDOYXODU� \� SXHGD� VHU� XWLOL]DGR� FRPR� WDO�� HQ� HO�
HVTXHPD�GH�WUDWDPLHQWR�GH�ORV�SDFLHQWHV�FRQ�FDUGLRSDWtD�UHXPiWLFD�
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�� %LVQR��$��)LHEUH�5HXPiWLFD��(Q���7UDWDGR�GH�0HGLFLQD�,QWHUQD�GH�&HFLO������������������������
'LULJLGR�SRU�*HUDOG�0DQGHOO�����HG��0p[LFR�,QWHUDPHULFDQD���������
7,���SS����������������

�� %LWDU��)��HW�DO��5KHXPDWLF�)HYHU�LQ�&KLOGUHQ��$����<HDU�([SHULHQFH�LQ������
'HYHORSLQJ�&RQWU\��,Q���3HGLDWULF�&DUGLRORJ\���1HZ�<RUN�������������
0DU���������������

�� %URQ]H��'���(SLWRSHV�RI�VWUHSWRFRFDO�0�SURWHLQV�WKDW�HYRNH�DQWLERGLHV�
WKDW�FURVV� UHDFW�ZLWK�KXPDQ�EUDLQ��-�,QPXQRO �������������������

�� %URRNV��*���(VWUHSWRFRFRV���(Q�VX���0LFURELRORJtD�PpGLFD�GH�-DZHW]��
0HOQLFN�\�$GHOEHUJ����HG��0p[LFR�0DQXDO�0RGHUQR���������SS��
���������

�� &DVVLG\��-���5KHXPDWRORJLF�)HYHU��%DVLF�FRQFHSWV�RI�GUXJ�WKHUDS\���,Q���
7H[WERRN�RI�3HGLDWULF�5KHXPDWRORJ\����HG��3KLODGHOSKLD�6DXQGHUV���������
�������SS������������������

�� &KDQ��$���*��:HEE���'HOD\HG�'LDJQRVLV�RI�$FXWH�5KHXPDWLF�)HYHU�LQ�����
$GXOWV���-�5KHXPDWRO� �������������������

�� 'D�6LOYD�&K���5KHXPDWLF�IHYHU���D�PXOWLFHQWHU�VWXG\�LQ�WKH�VWDWH�RI�6DR�
3DXOR��3HGLDWULF�&RPPLWWHH²6DR�3DXOR�3HGLDWULF�5KHXPDWRORJ\����������
6RFLHW\���5HY�+RVS�&OLQ�)DF�0HG�6DR�3DXOR �����0D\�-XQ�������
������

�� 'D�6LOYD�1���%��3HUHLUD���$FXWH�UKHXPDWLF�IHYHU��VWLOO�D�FKDOOHQJH��



5KHXP�'LV�&OLQ�1RUWK�$P �����������������
�� *LERIVN\��$��HW�DO���5KHXPDWLF�)HYHU���7KH�UHODWLRQVKLSV�EHWZHHQ�KRVW�

PLFUREH��DQG�JHQHWLFV��5KHXP�'LV�&OLQ�1RUWK�$P �����0D\����������
��������

��� +DELE��)��6L[�FDVHV�RI�DFXWH�UKHXPDWLF�IHYHU�LQ�RQH�\HDU���+DUHIXDM
�����-DQ�������������������������

��
��� +DVODP��5���&RUHD���(Q���7UDWDGR�GH�3HGLDWUtD�GH�1HOVRQ���'LULJLGR�SRU�

:DOGR�1HOVRQ����HG���0p[LFR�,QWHUDPHULFDQD��������7,,��SS������
������

��� +HXVVHU��)���-��*XDVFK���)LHEUH�5HXPiWLFD��(Q���3HGLDWUtD��'LULJLGR�SRU�
-XOLR�0HQHJKHOOR���HG��&KLOH�0HGLWHUUDQHR��������7,,��SS������
������

��� +RIIPDQ��7��HW�DO���&KLOGKRRG�DFXWH�UKHXPDWLF�IHYHU���D�FRPSDULVRQ�RI�
UHFHQW�UHVXUJHQFH�DUHDV�WR�FDVHV�LQ�:HVW�9LUJLQLD��-�0�9�0HG
�����6HS�2FW����������������

��� .DXU��6��HW�DO���(WKQLF�GLIIHUHQFHV�LQ�H[SUHVVLRQ�RI�VXVVFHSWLELOLW\�PDUNHU�
,Q�UKHXPDWLF�IHYHU�UKHXPDWLF�KHDUW�GLVHDVH�SDWLHQWV��,QW�-�&DUGLRO
�����0DU��������������

��� .XPDU��'��HW�DO���$Q�HDV\�PHWKRG�IRU�GHWHFWLRQ�RI�UKHXPDWLF�DQWLJHQ�V��
LQ�UKHXPDWLF�IHYHU�UKHXPDWLF�KHDUW�GLVHDVH�SDWLHQWV�E\�GRW�(/,6$�����
&DQ�-�&DUGLRO �����-XQ���������������

��� /RUHGR��$���)LHEUH�5HXPiWLFD���(Q�VX���0HGLFLQD�,QWHUQD�3HGLiWULFD���
0p[LFR�,QWHUDPHULFDQD���������SS�����������

��� 3DUVORZ��5���5HVSXHVWD�,QPXQLWDULD���(Q�VX���,QPXQRORJtD�%iVLFD�\
&OtQLFD����HG���0p[LFR�0DQXDO�0RGHUQR���������SS��������

��� 5KHXPDWLF�)HYHU���$�SUHYHQWDEOH�DQG�WUHDWDEOH�SXEOLF�KHDOWK�SUREOHP�����
KWWS���WUDQVSODQWDWLRQ�PHGVFDSH�FRP�DGLV�'73������Y���Q���GWS
O�������SQW�GWS��������KWPO�

��� 5HJPL��3��3UHYDOHQFH�RI�UKHXPDWLF�IHYHU�DQG�UKHXPDWLF�KHDUW�GLVHDVH�LQ�

http://transplantation.medscape.com/adis/DTP/2000/v15.n09/dtpl509.02/pnt-dtp1509.02.html
http://transplantation.medscape.com/adis/DTP/2000/v15.n09/dtpl509.02/pnt-dtp1509.02.html


VFKRRO�FKLOGUHQ�RI�.DWKPDQGX�FLW\���,QGLDQ�KHDUW�- �����6HS�2FW�������
���������������

��� 5XQJH�/��$QWLPDODULDOV��,Q��$UWULWLV�DQG�$OOLHG�&RQGLWLRQV�� 'LULJLGR�SRU�
'DQLHO��0F&DUW\�����HG���3KLODGHOSKLD�/RQGRQ�/HD�	�)HELJHU���
�������SS����������

��
��� 7DUDQWD��$���5KHXPDWLF�)HYHU��,Q���$UWULWLV DQG�$OOLHG�&RQGLWLRQV���

'LULJLGR�SRU�'DQLHO�0F&DUW\�����HG���3KLODGHOSKLD� /RQGRQ�/HD�	�
)HELJHU���������SS������
������

��� 7RGG��-��)LHEUH�5HXPiWLFD���(Q���7UDWDGR�GH�3HGLDWUtD�GH�1HOVRQ���
'LULJLGR�SRU�:DOGR�1HOVRQ�����HG���0p[LFR�,QWHUDPHULFDQD���������
7,��SS����������

��� 7UDF\��-���&ORURTXLQD�\�FRQJpQHUHV���(Q���%DVHV�)DUPDFROyJLFDV�GH�OD�
7HUDSH~WLFD�GH�*RROGPDQ�	�*LOPDDQ���'LULJLGR�SRU�-RHO�+DUGPDQ���
�HG��0p[LFR�,QWHUDPHULFDQD��������7,,��SS������������

��� :LOOLDPV��5���$FXWH�5KHXPDWLF�)HYHU���,Q���5KHXPDWRORJ\���'LULJLGR�
SRU�$QGUHZ�.HDW�	�)UDQN�:ROOKHLP���/RQGRQ�0RVE\���������
�SS����������



��

$1(;2



��
8QLYHUVLGDG�GH�6DQ�&DUORV�GH�*XDWHPDOD
)DFXOWDG�GH�&LHQFLDV�0pGLFDV
8QLGDG�GH�7HVLV

%2/(7$�'(�5(&2/(&&,21�'(�'$726
(9$/8$&,21�'(/�75$7$0,(172�&21�&/25248,1$�&202

02',),&$'25�'(�/$6�/(6,21(6�&$5',$&$6�325�),(%5(�5(80$7,&$
(VWXGLR�GH�FDVRV�\�FRQWUROHV�FRQ�SDFLHQWHV�DWHQGLGRV�HQ�HO

+RVSLWDO�*HQHUDO�6DQ�-XDQ�GH�'LRV�HQ�HO�SHULRGR�GH������± ����
5HVSRQVDEOH���$LGD�&DUROLQD�$JXLODU�$UULYLOODJD &DUQHW����������

'DWRV�*HQHUDOHV�
([SHGLHQWH�1R��BBBBBBBBBBBBBB� 6H[R� 0��� )���
(GDG�BBBBBBDxRV
(VFRODULGDG� $QDOIDEHWD �
3ULPDULD � %iVLFR �
'LYHUVLILFDGR � 8QLYHUVLWDULR �
'DWRV�FOtQLFRV�
)HFKD�BBB�BBB�BBB
)LHEUH � 6RSOR�FDUGLDFR �
3DOLGH] � )URWH�SUHFRUGLDO �
7DTXLFDUGLD �
'DWRV�GH�ODERUDWRULR�
9HORFLGDG�GH�VHGLPHQWDFLyQ BBBBPP�K
$QWLHVWUHSWROLVLQD BBBB8
2URFXOWLYR��HVWUHSWRFRFR� 3RVLWLYR�� 1HJDWLYR��
(OHFWURFDUGLRJUDPD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
(FRFDUGLRJUDPD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
7UDWDPLHQWR�

0HGLFDPHQWR
$,1(6�

'RVLV 7LHPSR
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(YDOXDFLyQ�SRVW�WUDWDPLHQWR�
)HFKD�BBB�BBB�BBB
'DWRV�FOtQLFRV�
)LHEUH � 6RSORV�FDUGLDFRV �
3DOLGH] � )URWH�SUHFRUGLDO �
7DTXLFDUGLD � 3HUGLGD�GH�SLJPHQWDFLyQ�GH�OD�SLHO �
,UULWDFLyQ�JiVWULFD � ,QVRPQLR ��
$QVLHGDG � /LTXHQ �
([DPHQ�RIWDOPROyJLFR� 1RUPDO�� $QRUPDO��
'DWRV�GH�ODERUDWRULR�
9HORFLGDG�GH�VHGLPHQWDFLyQ BBBBPP�K
$QWLHVWUHSWROLVLQD BBBB8
2URFXOWLYR��HVWUHSWRFRFR� 3RVLWLYR�� 1HJDWLYR��
(OHFWURFDUGLRJUDPD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
(FRFDUGLRJUDPD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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