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(O�SURQyVWLFR�GH�ORV�SDFLHQWHV�FRQ�SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�

KD� PHMRUDGR� FRQVLGHUDEOHPHQWH� GHELGR� D� VX� GHWHFFLyQ� \� WUDWDPLHQWR�
WHPSUDQR���&RUUHFFLyQ�TXH�FRQVLVWH�HQ�FLHUUH�TXLU~UJLFR�VL�HO�GLiPHWUR�GHO�
FDYR� SXOPRQDU� GHO� GXFWXV� DUWHULRVR� HV�PD\RU� GH� ����PP�\� RFOXVLyQ� FRQ�
SUyWHVLV�HQGRFDVFXODU� WLSR�HVSLUDO GH�*LDQWXUFR�VL�HVWH�HV�PHQRU�R�LJXDO�D�
���� PP� ������������������ OR� TXH� KD� GLVPLQXLGR� FRPSOLFDFLRQHV� FRPR�
LQVXILFLHQFLD� FDUGLDFD� HQ� ODFWDQWHV� H� LQVXILFLHQFLD� YHQWULFXODU� HQ� DGXOWRV��
���������

6H�HVWXGLy�D�WRGRV�ORV�SDFLHQWHV�D�TXLHQHV�VH�GLDJQRVWLFy�\�FRUULJLy�OD�
SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�FRPR�FDUGLRSDWtD�DLVODGD�HQ�HO�SHUtRGR�
GHO� �� GH� IHEUHUR� DO� ��� GH� DEULO� GHO� ������ HQ� OD� 8QLGDG� GH� &LUXJtD�
&DUGLRYDVFXODU� GH� *XDWHPDOD�� SDUD� GHWHUPLQDU� OD� IXQFLyQ� YHQWULFXODU�
L]TXLHUGD���$O�WRWDO�GH�ORV�SDFLHQWHV�HVWXGLDGRV�����SDFLHQWHV��VH�OHV�UHDOL]y�
HFRFDUGLRJUDPD� 'RSSOHU� SUH�LQWHUYHQFLyQ�� SRVW�LQWHUYHQFLyQ� LQPHGLDWR�
�������KRUDV��\�SRVW�LQWHUYHQFLyQ�WDUGtR����PHV���6H�ORJUy�GHWHUPLQDU�TXH�
HQ� ORV� SDFLHQWHV� HQ� TXLHQHV� VH� GHPRVWUy� GLODWDFLyQ� GH� DOJXQD� R� DPEDV�
FDYLGDGHV� FDUGLDFDV� HO� GLiPHWUR� SURPHGLR� GHO� FDYR� SXOPRQDU� GHO� GXFWXV�
DUWHULRVR� IXH� GH� ���� PP� \� HQ� TXLHQHV� ODV� GLPHQVLRQHV� GH� ODV� FDYLGDGHV�
L]TXLHUGDV�IXHURQ�QRUPDOHV�GH�����PP��\�HQ�ORV�SDFLHQWHV�TXH�SUHVHQWDURQ�
GLVIXQFLyQ� YHQWULFXODU� GHILQLGR� FRPR� IUDFFLyQ� GH� H\HFFLyQ� ����� HO�
SURPHGLR�GH�HVWH�IXH�����PP��PLHQWUDV�TXH�HQ�ORV�TXH�SUHVHQWDURQ�IXQFLyQ�
YHQWULFXODU�QRUPDO�!����IXH�GH�����PP���'HPRVWUDQGR�TXH�HO�WDPDxR�GHO�
FRQGXFWR�DUWHULRVR�HVWi�HQ�UHODFLyQ�GLUHFWD�FRQ�OD�VREUHFDUJD�GH�YROXPHQ�

1R� VH� UHJLVWUDURQ� FRPSOLFDFLRQHV� PD\RUHV�� � 'H� ORV� SDFLHQWHV� FRQ�
SUyWHVLV�HQGRYDVFXODU�WLSR�UHVRUWH�GH�*LDQWXUFR�VRODPHQWH�XQ�SDFLHQWH�WXYR�
PLJUDFLyQ�GH�XQ�HVSLUDO�D�UDPD�SXOPRQDU�L]TXLHUGD��HO�FXDO�QR�IXH�SRVLEOH�
H[WUDHU� \� �� SDFLHQWHV� FRQ� WUDWDPLHQWR� TXLU~UJLFR� SUHVHQWDURQ�QHXPRWyUD[�
SHUR�VROR�XQ�SDFLHQWH�UHTXLULy�GH�WXER�LQWHUFRVWDO��\�RWUD�SDFLHQWH�SUHVHQWy�
GHUUDPH� SOHXUDO� L]TXLHUGR� HO� FXDO� WDPELpQ� UHTXLULy� WXER� LQWHUFRVWDO�� � (O�
tQGLFH�GH�PRUWDOLGDG�IXH�GH����

6H� UHFRPLHQGD� UHDOL]DU� HFRFDUGLRJUDPD� 'RSSOHU� SRVW�RSHUDWRULR�
LQPHGLDWR� \� FRQVLGHUDU� HO� XVR� GH� GLJLWDO� R� HYDOXDU� PHGLFDPHQWRV�
LQKLELGRUHV�GH�OD�HQ]LPD�FRQYHUWLGRUD�GH�DQJLRWHQVLQD��FDSWRSUtO��HQDODSULO��
HQ�SDFLHQWHV�FRQ�GLiPHWUR�FDYR�SXOPRQDU�GHO�GXFWXV�DUWHULRVR�GH�����PP�R�
PiV���FRQ�HO�ILQ�GH�HYLWDU�HO�SHUtRGR�GH�GLVIXQFLyQ�YHQWULFXODU��GHELGR�D�OD�
PRGLILFDFLyQ�GH�OD�ORQJLWXG�LQLFLDO�GHO�P~VFXOR�DO�GLVPLQXLU�V~ELWDPHQWH�OD�
SUHFDUJD�
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(O�FRQGXFWR�DUWHULRVR�HV�XQD�HVWUXFWXUD�YDVFXODU�QRUPDO���TXH�FRQHFWD�
OD�DUWHULD�DRUWD�GHVFHQGHQWH�FRQ�OD�DUWHULD�SXOPRQDU��(Q�HO�IHWR�HO�FRQGXFWR�
GHULYD� OD� PD\RU� SDUWH� GH� OD� VDQJUH� TXH� SURYLHQH� GHO� YHQWUtFXOR� GHUHFKR�
KDFLD�OD�DUWHULD�DRUWD�GHVFHQGHQWH��\D�TXH��SRU�OD�JUDQ�UHVLVWHQFLD�YDVFXODU�
SXOPRQDU��OD�SUHVLyQ�HQ�OD�DUWHULD�SXOPRQDU�HV�PD\RU�TXH�HQ�OD�DRUWD���(VWD�
VDQJUH��TXH�SURFHGH�GH�OD�SRUFLyQ�FHIiOLFD�GHO�IHWR�D�WUDYpV�GH�OD�YHQD�FDYD�
VXSHULRU�� HV� HQYLDGD� SRU� OD� DUWHULD� DRUWD� GHVFHQGHQWH� KDFLD� ODV� DUWHULDV�
XPELOLFDOHV�SDUD�VX�R[LJHQDFLyQ�HQ�OD�SODFHQWD���'HVSXpV�GHO�QDFLPLHQWR�ORV�
SXOPRQHV� VH� H[SDQGHQ� UHGXFLHQGR� OD� UHVLVWHQFLD� YDVFXODU� SXOPRQDU��
HOHYDQGR� HO� IOXMR� SXOPRQDU� \� OD� SUHVLyQ� SDUFLDO� GH� R[tJHQR�� FHUUDQGR� HO�
GXFWXV���(O�FRQGXFWR�WLHQGH�D�REOLWHUDUVH�HQ�GRV�HWDSDV���/D�SULPHUD�RFXUUH�
HQWUH� ODV�SULPHUDV����D����KRUDV�GH�YLGD�\�HV�OODPDGD�FLHUUH�IXQFLRQDO��OD�
VHJXQGD�� WDPELpQ� FRQRFLGD� FRPR� FLHUUH� DQDWyPLFR�� VH� GHVDUUROOD� HQWUH� OD�
VHJXQGD� \� WHUFHUD� VHPDQDV� GH� HGDG�� 3HUR� FXDQGR� SHUVLVWH� DELHUWR�� SXHGH�
OOHJDU�D�SDVDU�KDVWD�HO��������GHO�JDVWR�GHO�YHQWUtFXOR�L]TXLHUGR�KDFLD�ORV�
SXOPRQHV�DXPHQWDQGR�OD�FRQJHVWLyQ�\�OD�UHVLVWHQFLD�YDVFXODU�SXOPRQDU��HO�
UHWRUQR� YHQRVR� SXOPRQDU�� FRQ� FRQVHFXHQWH� GLODWDFLyQ� GH� DXUtFXOD� \�
YHQWUtFXOR� L]TXLHUGRV� \� GLODWDFLyQ� GH� DRUWD� SUR[LPDO�� ���������������������
������������

$FWXDOPHQWH� HO� 'XFWXV� $UWHULRVR� 3HUVLVWHQWH� VH� SXHGH� FHUUDU� FRQ�
WUDWDPLHQWR�PpGLFR��LQKLELFLyQ�GH�SURVWDJODQGLQDV���TXLU~UJLFR��OLJDGXUD�R�
VHFFLyQ� GHO� GXFWXV�� X� RFOXLUOR� PHGLDQWH� FDWHWHULVPR� FDUGtDFR� �FRQ� OD�
FRORFDFLyQ�GH�SUyWHVLV�HQGRYDVFXODU������������

$XQTXH� HV� pVWD� XQD� GH� ODV FDUGLRSDWtDV� FRQJpQLWDV� PiV� IUHFXHQWHV�
������\�XQD�GH�VXV�PiV�JUDYHV�FRPSOLFDFLRQHV�OD�LQVXILFLHQFLD�YHQWULFXODU�
L]TXLHUGD�� QR� H[LVWHQ� HQ� QXHVWUR� PHGLR� VXILFLHQWHV� HVWXGLRV� TXH� KDOODQ�
HYDOXDGR�DGHFXDGDPHQWH� OD� IXQFLyQ�YHQWULFXODU� L]TXLHUGD�DQWHV�\�GHVSXpV
GH�VX�FRUUHFFLyQ���(V�SRU�HVR�TXH�FRQWDQGR�FRQ�OD�HFRFDUGLRJUDItD�'RSSOHU��
XQ�PpWRGR�QR�LQYDVLYR�TXH�SHUPLWH�HYDOXDU�HVWD�IXQFLyQ��VH�GHFLGLy�YDORUDU�
VX�HYROXFLyQ�D�LQPHGLDWR�\�FRUWR�SOD]R��FRQ�HO�ILQ�GH�SRGHU�HVWDEOHFHU�PiV�
REMHWLYDPHQWH�HO�VHJXLPLHQWR�OXHJR�GH�FRUUHJLGD�OD�FDUGLRSDWtD�
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(O�'XFWXV�$UWHULRVR�3HUVLVWHQWH�HV�GH�ODV�FDUGLRSDWtDV�FRQJpQLWDV�FRQ�
PD\RU�LQFLGHQFLD��SXGLHQGR�DOFDQ]DU�KDVWD�HO�����GH�pVWDV����������������

6L� VH� GLDJQyVWLFD� WDUGtDPHQWH�\�QR� VH� WUDWD�� SXHGH�RFDVLRQDU�YDULDV�
FRPSOLFDFLRQHV��SHUR�HQWUH�pVWDV�OD�LQVXILFLHQFLD�FDUGtDFD�HQ�ODFWDQWHV�\�OD�
LQVXILFLHQFLD�YHQWULFXODU�L]TXLHUGD�HQ�DGXOWRV�DFHOHUD�VX�GHWHULRUR�SXGLHQGR�
LQFOXVR�OOHYDUORV�D�OD�PXHUWH�����������

(Q� OD�DFWXDOLGDG�HO�SURQyVWLFR�GH� ORV�SDFLHQWHV�FRQ�SHUVLVWHQFLD�GHO�
FRQGXFWR�DUWHULRVR�KD�PHMRUDGR�FRQVLGHUDEOHPHQWH��JUDFLDV�D�VX�GHWHFFLyQ�
\�WUDWDPLHQWR�WHPSUDQR�

(Q� WRGR� HO� PXQGR� H[LVWHQ� PX\� SRFRV� HVWXGLRV� VREUH� OD� IXQFLyQ�
YHQWULFXODU� L]TXLHUGD� HQ� SDFLHQWHV� FRQ� WUDWDPLHQWR� GH� GXFWXV� DUWHULRVR�
SHUVLVWHQWH�� HQ� VX� PD\RUtD� SUHPDWXURV� R� QHRQDWRV� D� WpUPLQR� GRQGH� VH�
GHPXHVWUD�TXH�OD�IXQFLyQ�YHQWULFXODU�HV�DOWD�HQ�OD�SHUVLVWHQFLD�GHO�FRQGXFWR�
DUWHULRVR� LQFUHPHQWDQGR� OD� FRQWUDFWLOLGDG� \� OD� IUHFXHQFLD� FDUGtDFD�� VLQ�
HVSHFLILFDU� TXH� FDPELRV� VXFHGHQ� OXHJR GH� VX� FRUUHFFLyQ������������ 1R�
H[LVWHQ�WDPSRFR�HVWXGLRV�HQ�ODFWDQWHV��DGROHVFHQWHV�R�DGXOWRV�GHVSXpV�GHO�
FLHUUH�SRU�OR�TXH�VH�GHFLGLy�UHDOL]DU�HVWH�HVWXGLR�\�GHWHUPLQDU�ORV�UHVXOWDGRV�
LQPHGLDWRV�\�D�FRUWR�SOD]R��DGHPiV�GH�FRPSDUDU�VX�HYROXFLyQ�OXHJR�GH�OD
RSHUDFLyQ� R� GH� OD� RFOXVLyQ� FRQ� SUyWHVLV� HQGRYDVFXODU� WLSR� HVSLUDO� GH�
*LDQWXUFR���(O�SURSyVLWR�IXH��GHWHUPLQDU�GH�PDQHUD�REMHWLYD�ORV�FDPELRV�HQ�
OD�IXQFLyQ�YHQWULFXODU�D�WUDYpV�GH�GLVWLQWRV�SDUiPHWURV��IUDFFLyQ�GH�H\HFFLyQ�
\� GH� DFRUWDPLHQWR�� \� YRO~PHQHV� GHO� YHQWUtFXOR� L]TXLHUGR� HQ� VtVWROH� \�
GLiVWROH��OXHJR�GH�HOLPLQDGR�HO�FRUWRFLUFXLWR�GH�L]TXLHUGD�D�GHUHFKD�D�WUDYpV�
GHO�GXFWXV�\�HYDOXDU�FXDO�GH�HVWRV�SDUiPHWURV�HV�PiV�HVSHFtILFR�\�VHQVLEOH�
SDUD�GHFLGLU�OD�QHFHVLGDG�GH�FRQWLQXDU�FRQ�WHUDSpXWLFD�FDUGLRYDVFXODU�
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$��2%-(7,92�*(1(5$/�
(YDOXDU�SRU�PHGLR�GH�HFRFDUGLRJUDItD�'RSSOHU�OD�IXQFLyQ�YHQWULFXODU�����������������������

L]TXLHUGD�HQ�SDFLHQWHV�FRQ�SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�\��GHVSXpV�GH�
VX�FRUUHFFLyQ��HQ�OD�8QLGDG�GH�&LUXJtD &DUGLRYDVFXODU�GH��*XDWHPDOD�

%��2%-(7,926�(63(&,),&26�
� 'HVFULELU�HO�VH[R�\�OD�HGDG��GH�ORV��SDFLHQWHV�D�TXLHQHV�VH�OHV�FRUULJLy��

OD�SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�
� ,GHQWLILFDU��FDPELRV��HQ� ODV��GLPHQVLRQHV��GH���DXUtFXOD��\��YHQWUtFXOR��������

L]TXLHUGRV�SUHYLR�\�OXHJR�GH�OD�FRUUHFFLyQ�GHO�GXFWXV�
� 'HVFULELU�OD�IUDFFLyQ�GH�H\HFFLyQ�\�GH��DFRUWDPLHQWR�HQ�ORV�SDFLHQWHV

FRQ�SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�\�GHVSXpV�GH�VX�FLHUUH�
� 'HVFULELU���ORV���YRO~PHQHV���GHO���YHQWUtFXOR���L]TXLHUGR��HQ��VtVWROH��\�

GLiVWROH�DQWHV�\�GHVSXpV�GHO�FLHUUH�GHO�FRQGXFWR�DUWHULRVR�
� 'HVFULELU�OD��HYROXFLyQ��FRPSOLFDFLRQHV��WLHPSR�GH�KRVSLWDOL]DFLyQ�\�

PRUWDOLGDG�HQ��SDFLHQWHV��WUDWDGRV��TXLU~UJLFDPHQWH��\��HQ��TXLHQHV�HO�
GXFWXV�IXH�RFOXLGR�FRQ�SUyWHVLV�HQGRYDVFXODU�
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$��'(),1,&,Ï1�
(O� GXFWXV� DUWHULRVR� HV� XQ� YDVR� TXH� FRQHFWD� OD� DUWHULD� DRUWD�

GHVFHQGHQWH� FRQ� OD� DUWHULD� SXOPRQDU�� � (O� IHWR� QHFHVLWD� WHQHU� HO� GXFWXV�
DELHUWR�SDUD�TXH�SDVH�OD VDQJUH�KDFLD�OD�SODFHQWD�\�VH�R[LJHQH����$O�QDFHU��
HVWH� VH� FLHUUD� HVSRQWiQHDPHQWH�� SHUR� HQ� DOJXQRV� LQIDQWHV� SHUPDQHFH�
DELHUWR�� SHUPLWLHQGR� HO� SDVR� GH� VDQJUH� GH� OD� DRUWD� D� OD� DUWHULD� SXOPRQDU��
OODPiQGRVH�HQWRQFHV�GXFWXV�DUWHULRVR�SHUVLVWHQWH������������
%��+,6725,$�

(O�SULPHUR�HQ�GHVFULELU�HO�FRQGXFWR�DUWHULRVR�IXH�*DOHQR�� �(Q������
0XQUR� SRU� SULPHUD� YH]� SURSRQH� OD� FRUUHFFLyQ� TXLU~UJLFD� PHGLDQWH� OD�
OLJDGXUD��SHUR�KDVWD�HQ������*URVV�SXGR�OOHYDUOD�D�FDER�FRQ�p[LWR���(Q������
3RUVWPDQQ�GHVFULELy�OD�WpFQLFD�FRQ�FDWpWHU�FHUUDQGR�HO�GXFWXV�FRQ�XQ�WDSyQ�
GH�,YDORQ����(Q������*LDQWXUFR�SURSXVR�HO�FLHUUH�FRQ�XQ UHVRUWH�HVSLUDO�GH�
DFHUR� LQR[LGDEOH� FXELHUWR� FRQ� ILEUDV� VLQWpWLFDV� WURPERJpQLFDV�� � (Q� �����
)ULHGPDQ�\�+H\PDQQ�GLHURQ�D�FRQRFHU�HO�FLHUUH�GHO�GXFWXV�FRQ�HO�XVR�GH�
PHGLFDPHQWRV���5DVKNLQG�\�&XDVR�UHDOL]DURQ�ORV�SULPHURV�FDWHWHULVPRV�FRQ�
XQ�GLVSRVLWLYR�HQ�IRUPD�GH�VRPEULOOD�GREOH�HQ��������3HUR�D�SDUWLU�GH������
VH� KD� XWLOL]DGR� HO� FRLO� GH� *LDQWXUFR� SDUD� HO� FLHUUH� GHO� GXFWXV� DUWHULRVR�
SHUVLVWHQWH���������������
&� ,1&,'(1&,$�

/D� LQFLGHQFLD�GH�PDOIRUPDFLRQHV�FDUGtDFDV�FRQJpQLWDV�RVFLOD�HQWUH�
HO� ����� SRU� PLO� GH� WRGRV� ORV� UHFLpQ� QDFLGRV� YLYRV�� � (O� GXFWXV� DUWHULRVR�
SHUVLVWHQWH� UHSUHVHQWD� HO� ���� GH� ODV� FDUGLRSDWtDV� FRQJpQLWDV�� HV� PiV�
IUHFXHQWH�HQ�HO�VH[R�IHPHQLQR�FRQ XQD�UHODFLyQ������KDVWD�����FRQ�UHVSHFWR�
DO� PDVFXOLQR�� \� HV� LQYHUVDPHQWH� SURSRUFLRQDO� D� OD� HGDG� JHVWDFLRQDO� \� DO�
SHVR�GHO�51��DXPHQWDQGR�VX�IUHFXHQFLD�HQ�SUHPDWXURV�\�FRQ�SHVR�PHQRU�GH�
�����JUV��D���������\�HQ�PHQRUHV�GH������JUV��D����������/D�PRUWDOLGDG
GH� ORV� ODFWDQWHV� FRQ� GXFWXV� QR� WUDWDGR� SXHGH� VHU�PD\RU� GHO� ����\� HQ� OD�
WHUFHUD�GpFDGD�GH�YLGD�GH�ORV�SDFLHQWHV�FRQ�GXFWXV�DUWHULRVR�SHUVLVWHQWH�HO�
����IDOOHFH�����������������������������������������
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$O�ILQDO�GH�OD�WHUFHUD�VHPDQD�GH�JHVWDFLyQ�VH�FRPLHQ]D�D�GHVDUUROODU�

HO� DSDUDWR� FDUGLRYDVFXODU�SURYHQLHQWH�GHO�PHVRGHUPR�HVSOiFQLFR�GHO� iUHD�
FDUGLyJHQD�� \� D� ORV� ��� y� ��� GtDV� HQ� HO� FRUD]yQ� SULPLWLYR� LQLFLDQ� ODV�
FRQWUDFFLRQHV� SURYRFDQGR� TXH� OD� VDQJUH� FRPLHQFH� D� FLUFXODU� \D� TXH� HO�
HPEULyQ�HQ UiSLGR�FUHFLPLHQWR�UHTXLHUH�XQ�PpWRGR�HILFLHQWH�SDUD�DGTXLULU�
R[tJHQR� \� QXWULHQWHV� \� HOLPLQDU� GLy[LGR� GH� FDUERQR� \� SURGXFWRV� GH�
GHVHFKR�����������

'RV� KLOHUDV� HQGRWHOLDOHV� �FRUGRQHV� DQJLREOiVWLFRV�� VH� FDQDOL]DQ�
IRUPDQGR�ORV�WXERV�FDUGtDFRV�HQGRWHOLDOHV� ORV�TXH�VH�IXVLRQDQ�IRUPDQGR�XQ�
WXER� FDUGtDFR�� HO� FXDO� VH� DODUJD� \� GHVDUUROOD� ]RQDV� GLODWDGDV� \� HVWUHFKDV�
DOWHUQDWLYDV� IRUPDQGR�� WURQFR� DUWHULRVR�� EXOER� DUWHULRVR�� YHQWUtFXOR��
DXUtFXOD�\�VHQR�YHQRVR�����������

(O�FRUD]yQ�HQ�pVWH�PRPHQWR�VyOR�SRVHH�XQD�DXUtFXOD�\�XQ�YHQWUtFXOR��
SHUR�OD�GLYLVLyQ�GHO�FRQGXFWR�DXULFXORYHQWULFXODU��OD�DXUtFXOD�\�HO�YHQWUtFXOR��
VH�LQLFLD�DOUHGHGRU�GH�OD�PLWDG�GH�OD�FXDUWD�VHPDQD�\�WHUPLQD�DO�ILQDO�GH�OD�
TXLQWD� VHPDQD�� � 'XUDQWH� OD� FXDUWD� VHPDQD� VH� GHVDUUROODQ� ORV� DUFRV�
EUDTXLDOHV� IRUPDQGR� OD�SDUWH�SUR[LPDO�GHO�VH[WR�DUFR�DyUWLFR� L]TXLHUGR�OD�
SDUWH� SUR[LPDO� GH� OD� DUWHULD� SXOPRQDU� L]TXLHUGD� \� OD� SDUWH� GLVWDO� XQD�
GHULYDFLyQ�R�FRPXQLFDFLyQ�HQWUH�ODV�DUWHULDV�SXOPRQDU�L]TXLHUGD�\�OD�DRUWD�
GLVWDO��RULJLQDQGR�HO�FRQGXFWR�DUWHULRVR�����������

/D� IDOWD� GH� LQYROXFLyQ� GHO� FRQGXFWR� DUWHULRVR� \� GH� IRUPDFLyQ� GHO�
OLJDPHQWR� DUWHULRVR�� PD\RUPHQWH� SRU� OD� IDOWD� GH� FRQWUDFFLyQ� GH� OD� SDUHG�
PXVFXODU� GXFWDO� GHVSXpV� GHO� QDFLPLHQWR� SURGXFHQ� OD� SHUVLVWHQFLD� GHO�
FRQGXFWR�DUWHULRVR��������������
(��$1$720,$�3$72/Ï*,&$�

'HO� WRWDO�GH� ORV� FDVRV�FRQ�SHUVLVWHQFLD�GHO�GXFWXV� DUWHULRVR�GHO����
���� VH� SURGXFHQ� FRPR� XQ� GHIHFWR� DLVODGR�� SHUR� ORV� UHVWDQWHV� VH� SXHGHQ�
DVRFLDU� D� FRPXQLFDFLyQ� LQWHUYHQWULFXODU�� FRDUWDFLyQ�� HVWHQRVLV� DyUWLFD� R�
SXOPRQDU�� DGHPiV� GH� RWURV� TXH� IXQFLRQDQ� FRPR� GXFWXV� FRPSHQVDWRULRV�
FRPR�HQ�OD�7HWUDORJtD�GH�)DOORW�����������

(O�GXFWXV�DUWHULRVR�FRQHFWD�OD�DRUWD�GHVFHQGHQWH���RSXHVWR�\�GLVWDO�GH�
GRQGH� VH� RULJLQD� OD� DUWHULD� VXEFODYLD� L]TXLHUGD�� FRQ� OD� DUWHULD� SXOPRQDU�
L]TXLHUGD��GLVWDO�D�OD�ELIXUFDFLyQ�GH�OD�DUWHULD�SXOPRQDU���SHUR�HQ�RFDVLRQHV�
VH�KD�HQFRQWUDGR�HO�GXFWXV�GH� ODGR�GHUHFKR��DXVHQWH�R�HQ�DPERV� ODGRV� OD�
FXDO�VH�FRQVLGHUD�XQD�UDUH]D������������



(O�GLiPHWUR�GHO�FRQGXFWR�YDULD�GHVGH���D���PP�KDVWD���y���FP��SHUR�
SXHGH�YDULDU� HQ� ORQJLWXG�� IRUPD�\� FDOLEUH��SXGLHQGR� VHU� ODUJR�� WRUWXRVR�\�
HVWUHFKR�R�FRUWR�\�DQFKR������������

(O�GXFWXV�IHWDO�FRPSUHQGH���FDSDV�����,QWLPD��GHQVD�\�FRPSXHVWD�GH�
WHMLGR� DUHRODU�� ��� 0HGLD�� P~VFXOR� FLUFXODU� PX\� IXHUWH�� ORQJLWXGLQDO� \�
REOLFXR��\����$GYHQWLFLD�OD FXDO�HV�OD�FDSD�H[WHUQD���������

/XHJR� GHO� FLHUUH� DQDWyPLFR� SRU� ILEURVLV� VH� IRUPD� HO� OLJDPHQWR�
DUWHULRVR�� QRUPDOPHQWH� GH� �� D� �� PP� GH� ORQJLWXG� \� FRQHFWD� OD� DUWHULD�
SXOPRQDU�FRQ�OD�DRUWD��������
)��(7,2/2*Ë$���

(Q�HO�����GH�ORV�FDVRV�VRQ�GH�RULJHQ�PXOWLIDFWRULDO��HQWUH�ODV�FXDOHV�
GHVWDFDQ� ODV� HQIHUPHGDGHV�PDWHUQDV� FRPR� LQIHFFLRQHV�� UXEpROD� GHVGH� XQ�
��������LQIOXHQ]D��VtILOLV��WXEHUFXORVLV��WR[RSODVPRVLV��HQ�XQ����GHIHFWRV�
FURPRVyPLFRV� FRPR� WULVRPtDV�� XQ� ��� HVWiQ� DVRFLDGRV� D� DJHQWHV�
WHUDWyJHQRV��FRPR�GURJDV��QD]HSDQ��FRUWLFRVWHURLGHV��WDOLGRPLQD��EXVXOIiQ��
FRFDLQD���\�GH������HQ�KLMRV�GH�SDGUHV�FRQ�FDUGLRSDWtD�FRQJpQLWD��DGHPiV�
GH�HQFRQWUDUVH�PXFKR�HQ�SUHPDWXURV�\�R�FRQ�EDMR�SHVR�DO�QDFHU��FXDQGR�VH�
XVD� DWURSLQD�� SURVWDJODQGLQDV� (��(��,QWHUOHXTXLQDV�� \� HQ� SDFLHQWHV� FRQ���
KLSR[HPLD�DO�QDFHU��������������
*��),6,23$72/2*Ë$�

(O� GXFWXV� DUWHULRVR� VH� PDQWLHQH� DELHUWR� SRU� OD� SURGXFFLyQ� \�
FLUFXODFLyQ�GH�SURVWDJODQGLQD�(��\�SURVWDJODQGLQD�,���ODV�FXDOHV�LQGXFHQ�D�
OD� UHODMDFLyQ�GH� OD�PXVFXODWXUD�GXFWDO�HQ�HO�SHUtRGR�IHWDO�FRQ�XQD�SUHVLyQ�
SDUFLDO�GH�R[tJHQR GH����PP+J���(O�GXFWXV�HV�XQD�HVWUXFWXUD�IXQGDPHQWDO�
SDUD�HO�LQWHUFDPELR�JDVHRVR�\�GH�ORV�PHWDEROLWRV�HQ�OD�SODFHQWD���'XUDQWH�HO�
QDFLPLHQWR�� DO� LQLFLDUVH� OD� UHVSLUDFLyQ� ORV� SXOPRQHV� VH� H[SDQGHQ�
UHGXFLHQGR�OD�UHVLVWHQFLD�YDVFXODU�SXOPRQDU�\�HOHYDQGR�HO�IOXMR�SXOPRQDU�\�
OD� SUHVLyQ� SDUFLDO� GH� R[tJHQR� D� ��� PP+J�� SURGXFLHQGR� FRQWUDFFLRQHV�
FRUWDV� GHO�P~VFXOR� OLVR� GXFWDO�� DSRVLFLyQ� GH� ORV� FRMLQFLOORV� GH� OD� tQWLPD���
$GHPiV� ODV� FDSDV� tQWLPD� � \� PHGLD� SUROLIHUDQ� IRUPDQGR� PRQWtFXORV��
HVSDFLRV� OOHQRV� GH� PDWHULDO� PXFRLGH�� \� URWXUD� GH� OD� PHPEUDQD� HOiVWLFD�
LQWHUQD� GDQGR� OXJDU� DO� LQLFLR� GHO� FLHUUH� GHO� GXFWXV�� OLEHUDQGR� GXUDQWH� HO�
SULPHU� GtD� GH� YLGD� DFHWLOFROLQD�� FDWHFRODPLQDV� \� EUDGLTXLQLQDV��
�������������������



6LQ�HPEDUJR�HQ�SDFLHQWHV�FRQ�GHIHFWRV�HQ� OD�HVWUXFWXUD�GH� OD�SDUHG�
GXFWDO��HQ�ODFWDQWHV�SUHPDWXURV�\�HQ�DTXHOORV�FRQ�VtQGURPH�GH�VXIULPLHQWR�
IHWDO�HQ�HO�PRPHQWR�GH�QDFHU��KLSR[HPLD���HQ�ORV�FXDOHV�QR�VH�OOHYD�D�FDER�
HO� FLHUUH� GHO� GXFWXV� DUWHULDO�� VH� SURGXFH� XQD� PD\RU� SUHVLyQ� DyUWLFD�
SURYRFDQGR�TXH�OD�VDQJUH�SURFHGHQWH�GH�OD�DRUWD�SDVH�D�OD�DUWHULD�SXOPRQDU��
HO� YROXPHQ� GH� VDQJUH� GHSHQGHUi� GHO� WDPDxR� GHO� GXFWXV� DUWHULDO� \� GH� OD�
UHODFLyQ� HQWUH� ODV� UHVLVWHQFLDV� YDVFXODUHV� SXOPRQDUHV� \� VLVWpPLFDV�� � 6L� HO�
GXFWXV�HV�SHTXHxR�ODV�SUHVLRQHV�HQ�OD�DUWHULD�SXOPRQDU�\�HQ�HO�YHQWUtFXOR�\�
OD�DXUtFXOD�GHUHFKD�VRQ�QRUPDOHV��SHUR�VL�HO�GXFWXV�HV�JUDQGH�ODV�SUHVLRQHV�
SXOPRQDUHV� VH� SXHGHQ� HOHYDU� KDVWD� LJXDODU� OD� SUHVLyQ� VLVWpPLFD�� WDQWR�
GXUDQWH�OD�VtVWROH�FRPR�HQ�OD�GLiVWROH���(Q�XQ�FRQGXFWR�JUDQGH�SXHGH�SDVDU�
KDVWD�HO��������GHO�JDVWR�GHO�YHQWUtFXOR�L]TXLHUGR�KDFLD�ORV�SXOPRQHV�HQ�
GRQGH�VH�UHR[LJHQD��DXPHQWDQGR� OD�FRQJHVWLyQ�\�OD�UHVLVWHQFLD�YDVFXODUHV�
SXOPRQDUHV��SXGLHQGR�OOHJDU�HO�IOXMR�VDQJXtQHR�SXOPRQDU�D�YDORUHV�WDQ�DOWRV�
FRPR������� OLWURV�SRU�PLQXWR�� OXHJR� UHJUHVD�D� OD�DXUtFXOD�\�HO�YHQWUtFXOR�
L]TXLHUGR� VREUHFDUJDQGR� HO� ODGR� L]TXLHUGR� GHO� FRUD]yQ�� � (O� YHQWUtFXOR�
L]TXLHUGR� HQ� FRQWUDVWH� FRQ� HO� GHUHFKR�SRVHH�XQD� VXSHUILFLH� UHODWLYDPHQWH�
SHTXHxD�HQ�UHODFLyQ�FRQ�HO�YROXPHQ�FRQWHQLGR��D�FDXVD�GH�VX�FRQILJXUDFLyQ�
FLOtQGULFD�� � 3HUR� WLHQH� XQD� HVSHVD� FDSD� PXVFXODU� FLUFXODU�� LGHDO� SDUD�
GHVDUUROODU�DOWDV�SUHVLRQHV�LQWHUQDV�GXUDQWH�OD�FRQWUDFFLyQ��SRU�OR�TXH�HVWi�
HVWUXFWXUDGR�SDUD� IXQFLRQDU� FRPR�XQD�ERPED�GH�DOWD�SUHVLyQ�\�SRGHU� DVt�
H[SXOVDU� HO� IOXMR� VDQJXtQHR� KDFLD� OD� FLUFXODFLyQ� VLVWpPLFD�� TXH� HV� GH� DOWD�
SUHVLyQ�\�DOWD�UHVLVWHQFLD��WROHUDQGR�PXFKR�PHMRU�OD�VREUHFDUJD�GH�YROXPHQ�
TXH�SURYRFD�HO�GXFWXV��������������������������

(O� FRUD]yQ� SXHGH� DGDSWDUVH� DO� DXPHQWR� GHO� YROXPHQ� GHO� UHWRUQR�
YHQRVR�SXOPRQDU�JUDFLDV�D�WUHV�PHFDQLVPRV�SULQFLSDOHV�GH�DXWRUUHJXODFLyQ���
���/D� DXWRUUHJXODFLyQ� LQWUtQVHFD� GH� OD� DFFLyQ�GH� OD� ERPED�GHO� FRUD]yQ�R�
KHWHURPpWULFD�� TXH� FRQVLVWH� HQ� XQ DXPHQWR�GH� OD� FRQWUDFFLyQ�YHQWULFXODU��
VHFXQGDULD�DO�DXPHQWR�GHO�YROXPHQ�VLVWyOLFR��SURGXFLGR�SRU�OD�HORQJDFLyQ�
GH� ODV� ILEUDV� PLRFiUGLFDV� SRU� HO� PD\RU� DIOXMR� VDQJXtQHR�� SHUR� WLHQH� XQ�
OtPLWH�ILVLROyJLFR�PiV�DOOi�GHO�FXDO�OD�IXHU]D�FRQWUiFWLO�GLVPLQX\H�HQ�YH]�GH�
DXPHQWDU�����/D�DXWRUUHJXODFLyQ�SRU�OD�DFFLyQ�GH�ORV�LRQHV�FDOFLR�\�SRWDVLR�
X KRPHRPpWULFD��R� VHD� OD� HOHYDFLyQ�GH� OD� IXHU]D�GH�FRQWUDFFLyQ�FDUGtDFD��
VHFXQGDULD� DO� LQFUHPHQWR� GHO� PHWDEROLVPR� PLRFiUGLFR� FRQVHFXWLYR� D� OD��
VDOLGD�GHO�LyQ�SRWDVLR�R�OD�HQWUDGD�GHO�LyQ�FDOFLR�GHQWUR�GHO�PLRFLWR�\����/D�
DXWRUUHJXODFLyQ��LQWUtQVHFD�GH�OD�IUHFXHQFLD�FDUGtDFD��TXH�KDFH�TXH�DXQ�HQ�
HO�FRUD]yQ�GHVLQHUYDGR�HO�DXPHQWR�GH�OD�SUHFDUJD�SURYRTXH�XQD�DFHOHUDFLyQ�
GH�OD�IUHFXHQFLD��SRVLEOHPHQWH�UHODFLRQDGR�DO�HVWLUDPLHQWR�GH�ODV�ILEUDV�GHO�
QyGXOR�VLQXVDO����������������������������������������������������



$� SHVDU� GH� HVWRV� �� PHFDQLVPRV� FRPSHQVDWRULRV� HO� YHQWUtFXOR�
L]TXLHUGR� VH� SXHGH� GLODWDU� FRQVLGHUDEOHPHQWH� VLHQGR� QHFHVDULR� HO� XVR� GH�
LQRWUySLFRV�SRVLWLYRV�SDUD�DXPHQWDU�OD�FRQWUDFWLOLGDG���������������

(Q� DOJXQRV� FDVRV�GH�SHUVLVWHQFLD� GH�XQ�FRQGXFWR�JUDQGH� �GLiPHWUR�
PD\RU�TXH�HO�GH�OD�DRUWD���OD�UHVLVWHQFLD�YDVFXODU�SXOPRQDU�SXHGH�DXPHQWDU�
KDVWD�VREUHSDVDU�OD�UHVLVWHQFLD�VLVWpPLFD�XVXDOPHQWH�HQ�SDFLHQWHV�PD\RUHV�
GH�FLQFR�DxRV��OR�TXH�SURGXFH�XQ�FRQGXFWR ³UHYHUVR´��HQ�GRQGH�VH�SURGXFH�
XQ� FRUWRFLUFXLWR� GH�GHUHFKD� D� L]TXLHUGD�� HV� GHFLU� HO� IOXMR�GH� VDQJUH�GH� OD�
DUWHULD�SXOPRQDU�SDVD�D�OD�DRUWD�WRUiFLFD�GHVFHQGHQWH��GHVDWXUDQGR�OD�VDQJUH�
R[LJHQDGD�GH�OD�DRUWD�SURGXFLHQGR�FLDQRVLV�HQ�OD�PLWDG�LQIHULRU�GHO�FXHUSR�
�VtQGURPH�GH�(LVHQPHQJHU���3HUR�HQ�OD�DFWXDOLGDG�HVWH�KDOOD]JR�HV�PX\�UDUR�
GHELGR�DO�GLDJQyVWLFR�\�WUDWDPLHQWR�WHPSUDQR��������������
+��0$1,)(67$&,21(6�&/,1,&$6�

/D�VLQWRPDWRORJtD�GHSHQGH�GH� OD�HGDG�GHO�HQIHUPR��GHO� WDPDxR�GHO�
GXFWXV�� OD� UHVLVWHQFLD YDVFXODU� SXOPRQDU� \� ODV� DQRPDOtDV� FRQFRPLWDQWHV����
(Q�HO�SUHWpUPLQR�SXHGH�WHQHU�WUHV�IRUPDV�FOtQLFDV�����$SDULFLyQ�SUHFR]�GHO�
VRSOR�HQ�ODV�IDVHV�LQLFLDOHV�GHO�6tQGURPH�GH�'LVWUHVV�5HVSLUDWRULR�JUDYH�HQ�
HO� SULPHUR� \� VHJXQGR� GtD� GH� YLGD�� � ��� $SDULFLyQ� WUDV� XQD� PHMRUtD� GHO�
6tQGURPH�GH�'LVWUHVV�5HVSLUDWRULR��HQWUH�HO�FXDUWR�\�RFWDYR�GtD�\����6LJQRV�
GH� GXFWXV� GHVSXpV� GH� ORV� SULPHURV� GtDV� VLQ� SDWRORJtD� SXOPRQDU�
FRQFRPLWDQWH��\�OD�LQVXILFLHQFLD�FDUGtDFD�VH�HVWDEOHFH�FRQ�OHQWLWXG��0LHQWUDV�
TXH�ORV�ODFWDQWHV�D�WpUPLQR�VXHOHQ�FXUVDU�DVLQWRPiWLFRV�GXUDQWH�VHLV�X�RFKR�
VHPDQDV�KDVWD�TXH�OD�UHVLVWHQFLD�YDVFXODU�SXOPRQDU�VH�UHGXFH�SHUPLWLHQGR�
XQD� GHVYLDFLyQ� DEXQGDQWH� GH� L]TXLHUGD� D� GHUHFKD�� � /RV� VtQWRPDV� PiV�
FRPXQHV� VRQ� SDOSLWDFLRQHV�� IDWLJD�� GLVQHD�� LUULWDELOLGDG�\� VH� DOLPHQWDQ� HQ�
IRUPD�GHILFLHQWH����������������

/RV� SDFLHQWHV� FRQ� GXFWXV� DUWHULRVR� SHUVLVWHQWH� SUHVHQWDQ� XQ� VRSOR�
iVSHUR�FRQWLQXR��GHVFULWR�FRPR�GH�³PDTXLQDULD´�TXH�VH�LQLFLD�GHVSXpV�GHO�
SULPHU� UXLGR�� DFRPSDxD� D� OD� ~OWLPD� SDUWH� GH� HVWH� UXLGR�� RFXSD� OD� SDXVD�
FRUWD�� DFRPSDxD� HO� VHJXQGR� UXLGR�� \� OXHJR� GHVDSDUHFH� GXUDQWH� OD� SDXVD�
ODUJD��HO�FXDO�*LEVRQ�OR�GHVFULELy�FRPR�SDWRJQRPyQLFR��VH�HVFXFKD�PHMRU�
HQ�HO�VHJXQGR�HVSDFLR�LQWHUFRVWDO�L]TXLHUGR��SHUR�QRUPDOPHQWH�VH�WUDQVPLWH�
FRQ� DPSOLWXG� D� WRGR� HO� WyUD[� \� HO� FXHOOR�� � (Q� DOJXQRV� SDFLHQWHV� HO� IOXMR�
WXUEXOHQWR� HQ� OD� UHJLyQ� GHO� GXFWXV� HV� WDQ� LQWHQVR� TXH� VH� DFRPSDxD� GH�
IUpPLWR�JHQHUDOPHQWH�VLVWyOLFR��SHUR�D�YHFHV�RFXSD�WRGR�HO�FLFOR�FDUGtDFR���
<�HQ�RWURV�SDFLHQWHV�QR�VH�HVFXFKD�HO�VRSOR�R�VyOR�VH�HVFXFKD�XQR�VLVWyOLFR�
KDVWD�XQR�R�GRV�DxRV�GH�HGDG�SRU�HO�DXPHQWR�SHUVLVWHQWH�GH�OD�UHVLVWHQFLD�
YDVFXODU� SXOPRQDU� TXH� OLPLWD� HO� IOXMR� GH� VDQJUH� D� WUDYpV� GHO� FRQGXFWR�



GXUDQWH�OD�GLiVWROH���&XDQGR�KD\�LQVXILFLHQFLD�FDUGtDFD�VH�DXVFXOWD�JDORSH���
&RPR�HQ�HO�GXFWXV�FRQ�EDMD�UHVLVWHQFLD�YDVFXODU�SXOPRQDU�HO�FRUWRFLUFXLWR�
HV�GH�L]TXLHUGD�D�GHUHFKD�QR�VH�SURGXFH�FLDQRVLV�SHUR�SXHGH�H[LVWLU�UHWUDVR�
GHO� FUHFLPLHQWR�� KHSDWRPHJDOLD�� SXOVRV� VDOWRQHV� SRU� HO� DXPHQWR� GH� OD�
SUHVLyQ� VLVWyOLFD�� WDTXLSQHD�� WDTXLFDUGLD� \� FDUGLRPHJDOLD���
�������������������������������������������������������������������������������������
,��&203/,&$&,21(6�

&XDQGR� HO� GXFWXV� HV� JUDQGH� OD� LQVXILFLHQFLD� FDUGtDFD� FRQJHVWLYD�
DSDUHFH�HQ�ORV�ODFWDQWHV��SHUR�VL�HO�GXFWXV�HV�PRGHUDGR�KDVWD�OD�VHJXQGD�R�
WHUFHUD�GpFDGD�GH�YLGD�DSDUHFH�LQVXILFLHQFLD�YHQWULFXODU�L]TXLHUGD����������

6H� SURGXFH� KLSHUWHQVLyQ� SXOPRQDU� HQ� QLxRV� PHQRUHV� GH� GRV� DxRV�
FXDQGR�SRVHHQ�XQ�FRQGXFWR�QR�UHVWULFWLYR�\�DXPHQWR�HQ�HO�IOXMR�SXOPRQDU��
VLQ� HPEDUJR� OD� KLSHUWHQVLyQ� JHQHUDOPHQWH� HV� HOHYDGD� ~QLFDPHQWH� HQ�
SDFLHQWHV� PD\RUHV� FRQ� GXFWXV� DUWHULRVR� SHUVLVWHQWH�� � /D� KLSHUWHQVLyQ�
SXOPRQDU�HQ�HVWRV�FDVRV�VH�GHEH�D�OD�WUDQVPLFLyQ�GH�OD�SUHVLyQ�VLVWpPLFD�D�
WUDYpV�GHO�GXFWXV�JUDQGH�TXH�SXHGH�HYHQWXDOPHQWH�SURGXFLU�HO�VtQGURPH�GH�
(LVHQPHQJHU����������

/D�HQGRFDUGLWLV�EDFWHULDQD�SRU�6WUHSWRFRFFXV�YLULGDQV�UDUD�YH]�RFXUUH�
HQ�QLxRV��HV�PiV�FRP~Q�GHVSXpV�GHO�SULPHU�GHFHQLR�SUHVHQWiQGRVH�HQ�XQ
�������GH�SDFLHQWHV�QR� WUDWDGRV�� �(O�FKRUUR�GH�VDQJUH�D�DOWD�SUHVLyQ�TXH�
SDVD�GH�OD�DRUWD�SRU�HO�FRQGXFWR�FKRFD�FRQ�OD�SDUHG�GH�OD�DUWHULD�SXOPRQDU��
HO�IRFR�GH�OD�LQIHFFLyQ�XVXDOPHQWH�VH�UHODFLRQD�FRQ�IOXMR�WXUEXOHQWR��\D�TXH�
SRU�OR�JHQHUDO�ODV�YHJHWDFLRQHV�GH�OD�HQGRFDUGLWLV�EDFWHULDQD�VH�ORFDOL]DQ�HQ�
HVD�DUHD����������

(Q�SDFLHQWHV�SUHPDWXURV�FRQ�GXFWXV�JUDQGHV�IUHFXHQWHPHQWH�RFXUUHQ
FRPSOLFDFLRQHV�FRPR�VtQGURPH�GH� LQVXILFLHQFLD� UHVSLUDWRULD��HQWHURFROLWLV�
QHFURWL]DQWH� \� KHPRUUDJLD� LQWUDYDVFXODU�� � 0XFKDV� YHFHV� VH� SURGXFH�
LQVXILFLHQFLD� FDUGtDFD� FRQJHVWLYD� GLItFLO� GH� FRQWURODU� \� WDPELpQ� GLVSODVLD�
EURQFRSXOPRQDU����������
-��0(72'26�',$*1267,&26�
���5DGLRJUDItD�GH�7yUD[�

/RV� VLJQRV� GHSHQGHUiQ� GHO� WDPDxR� GHO� GXFWXV� \D�
TXH�SXHGH�HQFRQWUDUVH�XQD�VLOXHWD�FDUGtDFD�GH�WDPDxR�QRUPDO�R�PRGHUDGR�
KDVWD� XQD� FDUGLRPHJDOLD� VLJQLILFDWLYD�� � /DV� FiPDUDV� DIHFWDGDV� VRQ� OD�
DXUtFXOD� \� HO� YHQWUtFXOR� L]TXLHUGR�� DGHPiV� SXHGH� HQFRQWUDUVH� HO� ERWyQ�
DyUWLFR�\�OD�DUWHULD�SXOPRQDU�QRUPDOHV��R�SURPLQHQWHV��FRQ�DXPHQWR�GH�ODV�



OtQHDV� YDVFXODUHV� SXOPRQDUHV�� � $GHPiV� HQ� DGXOWRV� OD� FDOFLILFDFLyQ� GHO�
GXFWXV�SXHGH�YLVXDOL]DUVH�������������������
���(OHFWURFDUGLRJUDPD�

6L� HO� FRUWRFLUFXLWR� GH� L]TXLHUGD� D� GHUHFKD� HV�
KHPRGLQiPLFDPHQWH� LQVLJQLILFDQWH� HO�(&*�SXHGH� VHU� QRUPDO�� � 3HUR� VL� HV�
JUDQGH�HO�(&*�UHIOHMD�KLSHUWURILD�YHQWULFXODU�L]TXLHUGD�R�ELYHQWULFXODU���6L�
VH�HQFXHQWUD�LPSRUWDQWH�KLSHUWURILD�YHQWULFXODU�GHUHFKD VH�GHEH�GHVFDUWDU�OD�
SRVLELOLGDG�GH�XQD�SDWRORJtD�FDUGLDFD�DGLFLRQDO����������
���(FRFDUGLRJUDPD�

6L� HO� GXFWXV� HV� SHTXHxR� ODV� FiPDUDV� FDUGtDFDV� VRQ� GH�
WDPDxR� QRUPDO�� � 3HUR� VL� HV� JUDQGH� ODV� GLPHQVLRQHV� GH� OD� DUWHULD� DRUWD�
DVFHQGHQWH��OD�DXUtFXOD�\�HO�YHQWUtFXOR�L]TXLHUGRV�VH�HQFXHQWUDQ�DXPHQWDGDV�
\� UHIOHMDQ� VREUHFDUJD�GH�YROXPHQ�� �(O� WDPDxR�GH� OD�DXUtFXOD� L]TXLHUGD�VH�
PLGH�FRPSDUiQGROD�FRQ�OD�UDt]�GH�OD�DRUWD��5HODFLyQ�$,�$R����6L�PLGH�PiV�
GH����� ������HV�SUREDEOH�TXH�KD\D�XQD�GHVYLDFLyQ�GH� L]TXLHUGD�D�GHUHFKD��
SHUR� HVWD� UHODFLyQ� SXHGH� VHU� QRUPDO� HQ� ORV� ODFWDQWHV� FRQ� SHUVLWHQFLD� GHO�
FRQGXFWR� DUWHULRVR� TXH� KDQ� VLGR� VRPHWLGRV� D� UHVWULFFLyQ� GH� OtTXLGRV� R� D�
WUDWDPLHQWRV� FRQ� GLXUpWLFRV�� /D� SUR\HFFLyQ� VXSUDHVWHUQDO� \� SDUDHVWHUQDO�
FRUWR�SHUPLWHQ�OD�YLVXDOL]DFLyQ�GLUHFWD�GHO�FRQGXFWR���/D�LQWHUURJDFLyQ�FRQ�
'RSSOHU� UHYHOD� XQ� IOXMR� WXUEXOHQWR� VLVWyOLFR� \� GLDVWyOLFR� HQ� OD� DUWHULD�
SXOPRQDU� \� XQ� IOXMR� GLDVWyOLFR� UHWUyJUDGR� HQ� OD�
DRUWD������������������������������

3DUD� SRGHU� GHWHUPLQDU� OD� FRQWUDFWLOLGDG� GHO� YHQWUtFXOR� L]TXLHUGR� VH�
PLGHQ�HO�YROXPHQ�YHQWULFXODU�DO�ILQDO�GH�OD�GLiVWROH�\�DO�ILQDO�GH�OD�VtVWROH���
7DO� YH]� PiV� LPSRUWDQWH� HV� OD� GHWHUPLQDFLyQ� GHO� YROXPHQ� SRU� ODWLGR� R�
)UDFFLyQ� GH� (\HFFLyQ� TXH� LQGLFD� OD� FDQWLGDG� GH� VDQJUH� TXH� VH� H[SXOVD�
GXUDQWH�FDGD�FRQWUDFFLyQ YHQWULFXODU�\�SXHGH�VHU�FRQVLGHUD�FRPR�XQ�tQGLFH�
GH� OD� PDJQLWXG� GHO� DFRUWDPLHQWR� GH� OD� ILEUD� PXVFXODU�� VLHQGR� IXQFLyQ�
LQYHUVD�GH� OD� SUHVLyQ� DyUWLFD�R�SRVFDUJD�� �$GHPiV� VH� WUDWD�GH�XQR�GH� ORV�
SDUiPHWURV� IXQFLRQDOHV� TXH� SULPHUR� VH�PRGLILFD�� DXQ� DQWHV� GH�GHWHFWDUVH�
GLODWDFLyQ� YHQWULFXODU� HQ� FDVRV� GH� HQIHUPHGDG� PLRFiUGLFD�� � 3DUD� VX�
GHWHUPLQDFLyQ�VH�XWLOL]D�OD�IyUPXOD�VLJXLHQWH�

�����������������)(���� �9)'��9)6
�9)'

9)' �9ROXPHQ�DO�ILQDO�GH�OD�GLiVWROH�
9)6 ��9ROXPHQ�DO�ILQDO�GH�OD�VtVWROH�



(O� YROXPHQ� UHVLGXDO� R� IUDFFLyQ� GH� DFRUWDPLHQWR� HV� OD� FDQWLGDG� GH�
VDQJUH� TXH� TXHGD� HQ� HO� YHQWUtFXOR� GHVSXpV� GH� OD� VtVWROH� \� HV�
FRPSOHPHQWDULR� GH� OD� )UDFFLyQ� GH� (\HFFLyQ� \D� TXH� DXPHQWD� PLHQWUDV�
GLVPLQX\H�pVWD��6H�SXHGH�GHWHUPLQDU�FRQ�OD�VLJXLHQWH�IyUPXOD�

)$ �9)'�± 9)6����������������
9)'

9)' �9ROXPHQ�DO�ILQDO�GH�OD�GLiVWROH�
9)6 ��9ROXPHQ�DO�ILQDO�GH�OD�VtVWROH������������
������������
���&DWHWHULVPR�FDUGtDFR�

(VWi�LQGLFDGR�HQ�ORV�SDFLHQWHV�FRQ�KDOOD]JRV�DWtSLFRV�
R� HQ� DTXHOORV� TXH� VH� VRVSHFKDQ� OHVLRQHV� FDUGtDFDV� DVRFLDGDV�� 6HJ~Q� HO�
WDPDxR� GHO� GXFWXV� SXHGH� KDEHU� XQD� SUHVLyQ� QRUPDO� R� DXPHQWDGD� HQ� HO�
YHQWUtFXOR� GHUHFKR� \� OD� DUWHULD� SXOPRQDU�� � /D� SUHVHQFLD� GH� VDQJUH��
R[LJHQDGD�HQ� OD�DUWHULD�SXOPRQDU�FRQILUPD�HO�FRUWRFLUFXLWR�GH�L]TXLHUGD�D�
GHUHFKD�� � � /DV� PXHVWUDV� GH� VDQJUH� WRPDGDV� GH� DPEDV� YHQDV� FDYDV�� OD�
DXUtFXOD� GHUHFKD� \� HO� YHQWUtFXOR� GHUHFKR� GHEHQ� PRVWUDU� XQ� FRQWHQLGR�
QRUPDO�GH�R[tJHQR���6H�SXHGH�SDVDU�HO�FDWpWHU�GHVGH�OD�DUWHULD�SXOPRQDU�SRU�
HO�FRQGXFWR�SDUD�OD�DRUWD�GHVFHQGHQWH�\�FRQ�OD�LQ\HFFLyQ�GH�FRQWUDVWH�GH�OD�
DRUWD�DVFHQGHQWH�VH�RSDFLILFD� OD�DUWHULD�SXOPRQDU�D�SDUWLU�GH� OD�DRUWD�\�VH�
LGHQWLILFD�HO�FRQGXFWR���������������

(O� FDWHWHULVPR�FDUGtDFR�QR�HV�QHFHVDULR�HQ�QLxRV�\�DGXOWRV� MyYHQHV�
FRQ�FXDGUR�FOtQLFR�FOiVLFR��\D�TXH�VH�UHVHUYD�SDUD�ORV�SDFLHQWHV�GH�PD\RU�
HGDG�FRQ�FXDGUR�DWtSLFR��VRVSHFKD�GH�DQRPDOtDV�FRQFRPLWDQWHV�R�VL�H[LVWHQ�
GXGDV�VREUH�OD�UHYHUVLELOLGDG�GH�OD�UHVLVWHQFLD�SXOPRQDU�����������
.��',$*1267,&2�',)(5(1&,$/�
���7URQFR�DUWHULRVR�
���9HQWDQD�DRUWRSXOPRQDU�
���&KDVTXLGR�YHQRVR�
���)tVWXOD�GHO�VHQR�GH�YDOVDOYD�
���&RPXQLFDFLyQ�LQWHUYHQWULFXODU�FRQ�LQVXILFLHQFLD�DyUWLFD�
���)tVWXOD�DUWHULRYHQRVD�FRURQDULD�
���)tVWXOD�DUWHULRYHQRVD�SXOPRQDU�
���9DVFXODWXUD�FRODWHUDO��VLVWpPLFD�D�VLVWpPLFD�R�VLVWpPLFD�D�SXOPRQDU�

��������



/��75$7$0,(172�0e',&2�
���0HGLGDV�JHQHUDOHV�
D��5HVWULFFLyQ�KtGULFD�����FF�NJ�GtD�FRPR�WUDWDPLHQWR�\�SUHYHQFLyQ�GH�OD�
GHVFRPSHQVDFLyQ�KHPRGLQiPLFD�\�HYLWD�ODV�UHDSHUWXUDV�GHO�GXFWXV�XQD�YH]�
FHUUDGR�
E�� )XURVHPLGD� ���� PJ�NJ�GtD� SDUD� FRQWUDVWDU� HO� HIHFWR� ROLJ~ULFR� GH� OD�
LQGRPHWDFLQD�
F�� 'URJDV� YDVRDFWLYDV�� FXDQGR� H[LVWD� LQVXILFLHQFLD� FDUGtDFD� TXH� QR� VH�
SXHGD� FRQWURODU� FRQ� ODV� PHGLGDV� DQWHULRUHV�� HVWi� FRQWUDLQGLFDGD� OD�
LQGRPHWDFLQD���(O�PiV�HPSOHDGR HV�OD�GLJR[LQD��
G�� &LHUUH� IDUPDFROyJLFR�� LQGRPHWDFLQD� XQ� LQKLELGRU� GH� OD� SURVWDJODQGLQ�
VLQWHWDVD�D�ODV�VLJXLHQWHV�GRVLV�

L�������KUV���UD��'RVLV�����PJ�NJ�\��GD��<��UD��'RVLV�����PJ�NJ�
LL������GtDV��UD��'RVLV������PJ�NJ�\��GD�\��UD��'RVLV������PJ�NJ�
LLL��!��GtDV��UD��'RVLV������PJ�NJ�\��GD�\��UD��'RVLV�������PJ�NJ�

��&DGD�GRVLV�VH�DGPLQLVWUD�FDGD����KRUDV�LQWUDYHQRVD�SUHIHUHQWH�R�SRU�YtD�
RUDO��������������

/D� LQFLGHQFLD� GH� UHDSHUWXUDV� GHO� GXFWXV� YDUtD� HQWUH� HO� ������� \�
SXHGH�DXPHQWDU�SURSRUFLRQDOPHQWH�D�OD�LQPDGXUH]�GHO�QLxR�����

(QWUH�ORV�HIHFWRV�VHFXQGDULRV�GH�HVWD�GURJD�HVWiQ��OD�GLVPLQXFLyQ�GHO�
IOXMR� VDQJXtQHR� FHUHEUDO�� UHQDO�� PHVHQWpULFR� \� HVSOiFQLFR�� DGHPiV� GH�
DOWHUDFLyQ� GH� OD� IXQFLyQ� SODTXHWDULD�� � 3RU� OR� TXH� HVWi� FRQWUDLQGLFDGR� HQ�
LQVXILFLHQFLD�UHQDO��VDQJUDGRV�DFWLYRV��SODTXHWRSHQLD�H�KLSHUELOLUUXELQHPLD��
HQWHURFROLWLV�QHFURWL]DQWH�\�KHPRUUDJLD�LQWUDYHQWULFXODU����

0��75$7$0,(172�48,5Ò5*,&2�
(O� WUDWDPLHQWR� TXLU~UJLFR� HVWi�

LQGLFDGR� HQ� SDFLHQWHV� FRQ� XQ� FRQGXFWR� DUWHULRVR� JUDQGH� \� VL� SRVHHQ�
VtQWRPDV�GH�IDOOD�FRQJHVWLYD�GHEHQ�VHU�RSHUDGRV�OR�PiV�SURQWR�SRVLEOH�HQ�
FXDQWR� VH� KDFH� HO� GLDJQyVWLFR�� � (Q� QLxRV� DVLQWRPiWLFRV�� OD� FLUXJtD� VH�
SRVSRQH� VL� VH� GHVHD�� SHUR� GHEH� HIHFWXDUVH� GXUDQWH� ORV� DxRV� SUHHVFRODUHV��
0LHQWUDV�TXH�HQ�SDFLHQWHV�PiV�JUDQGHV�HO�GXFWXV�GHEH�FHUUDUVH�DO�UHDOL]DUVH�
HO�GLDJQyVWLFR����3HUR�FXDQGR�H[LVWH�XQ�DXPHQWR�GH�OD�UHVLVWHQFLD�SXOPRQDU�
LUUHYHUVLEOH� �!�8,�� FRQ� LQYHUVLyQ�GHO� IOXMR�GXFWDO�� HO� FLHUUH� GHO� GXFWXV� HV�
FRQWUDLQGLFDGR����������



/D� WpFQLFD�TXLU~UJLFD� LQFOX\H�\D�VHD XQD� WRUDFRWRPtD�SRVWHURODWHUDO�
L]TXLHUGD� WUDQVSOHXUDO� R� H[WUDSOHXUDO�� � (O� FLHUUH� GHO� GXFWXV� VH� ORJUD� FRQ�
JDUILRV�PHWiOLFRV�R�SRU�GLYLVLyQ�\�VXWXUD�GH�DPERV�FDERV�YDVFXODUHV���������
�������������������

&RPSOLFDFLRQHV� SRVW�RSHUDWRULDV� DXQTXH� PX\� UDUDV� SXHGHQ� LQFOXLU��
LQIHFFLRQHV�� QHXPRWyUD[�� TXLORWyUD[�� KHPRUUDJLDV�� WUDXPD� GHO� QHUYLR�
IUpQLFR�� OHVLyQ� GHO� QHUYLR� UHFXUUHQWH� ODUtQJHR� L]TXLHUGR�� UHFDQDOL]DFLyQ� \�
FRODSVR�OREDU�SXOPRQDU������������������

/RV�UHVXOWDGRV�GHVSXpV�GH�OD�OLJDGXUD�GHO�GXFWXV�VRQ�H[FHOHQWHV�FRQ�
XQD� H[SHFWDWLYD� GH� YLGD� QRUPDO�� WDQWR� OD�PRUELOLGDG� FRPR� OD�PRUWDOLGDG�
GHEHQ�PDQWHQHUVH�FHUFD�GH�������������
1��75$7$0,(172�325�&$7(7(5,602�&$5'Ë$&2�

(Q�OD�DFWXDOLGDG�
VH� SXHGH� FHUUDU� HO� GXFWXV� DUWHULRVR� SHUVLVWHQWH� SHUFXWiQHDPHQWH� FRQ�
GLVSRVLWLYRV� � FRQ� HO� REMHWR� GH� HYLWDU� XQD� LQWHUYHQFLyQ� TXLU~UJLFD��
GLVPLQX\HQGR� VXIULPLHQWR� \� FRVWRV� KRVSLWDODULRV�� /D� PD\RUtD� GH�
GLVSRVLWLYRV�GLVHxDGRV�SDUD�WDO�ILQ�SXHGHQ�XVDUVH�HQ�SDFLHQWHV�PD\RUHV�GH���
NJ�� FRQ� XQ� p[LWR� JOREDO� PD\RU� GHO� ����� 3RU� HO� PRPHQWR� HVWD� WpFQLFD�
H[FOX\H� D� QLxRV� GH� EDMR� SHVR� R� FRQ� GXFWXV� GH� GLiPHWUR� PD\RU� GH� ����
PP����������������

([LVWHQ� YDULRV� WLSRV� GH� GLVSRVLWLYRV�� � (O� SULPHUR� GLVHxDGR� SRU�
5DVKNLQG� LQFOX\H� XQD� VRPEULOOD� FXELHUWD� GH� HVSXPD� FRQ� JDQFKRV� TXH� HV�
ILMDGD� DO� LQWHULRU� GHO� FRQGXFWR� DUWHULRVR�� JXLDGR� D� WUDYpV� GH� OD� DUWHULD�
IHPRUDO���������

6XEVLJXLHQWHV�GLVHxRV�LQFOXtDQ�
�� 'LVSRVLWLYR�GH�ERWyQ��VX�SULQFLSDO�GHVYHQWDMD�SDUD�HO�XVR�SHGLiWULFR�

HV� HO� WDPDxR� �)� GHO� LQWURGXFWRU� SRU� OR� TXH� VX� XVR� HVWi� OLPLWDGR� D
DGXOWRV�

�� 7DSyQ�GH�,YDOyQ��WDPELpQ�UHTXLHUH�GH�LQWURGXFWRUHV�GH�JUDQ�WDPDxR�
OR�TXH�QR�SHUPLWH�VX�XVR�HQ�QLxRV�

�� 2FOXVRU�GH�3&$�GH�5DVKNLQG���VX�SULQFLSDO�SUREOHPD�FRQVLVWH�HQ�OD�
GLILFXOWDG�SDUD�PDQLSXODU� OD�SUyWHVLV��SUHVHQFLD�GH�IXJDV�UHVLGXDOHV��
FRORFDFLyQ� LQDSURSLDGD� \� HPEROL]DFLyQ�� DVt� FRPR� OD� QHFHVLGDG� GH�



LQWURGXFWRUHV� GH� PD\RU� FDOLEUH� TXH� QR� SHUPLWH� VX� XWLOL]DFLyQ� HQ�
SDFLHQWHV�SHTXHxRV�\�WDPELpQ�VX�FRVWR�HOHYDGR�HQ�UHODFLyQ�FRQ�RWURV�
GLVSRVLWLYRV�H�LQFOXVR�FRQ�HO�FLHUUH�TXLU~UJLFR�

�� (VSLUDO� GH� *LDQWXUFR�� � VX� XWLOL]DFLyQ� HV� FDGD� GtD� PiV� IUHFXHQWH�
GHELGR�D�TXH�HO�HVSLUDO�SXHGH�VHU�GHSRVLWDGR�D�WUDYpV�GH�FDWpWHUHV�GH�
SHTXHxR�FDOLEUH����D���)���DGHPiV�GH�VX�UHGXFLGR�FRVWR�HQ�UHODFLyQ�
FRQ�ORV�RWURV�GLVSRVLWLYRV���6X�SULQFLSDO�GHVYHQWDMD�HV�HQ�FRQGXFWRV
DUWHULRVRV�GH�PiV�GH�����PP�HQ�ORV�TXH�VH�UHTXLHUH�OD�XWLOL]DFLyQ�GH�
PiV�GH�XQ� HVSLUDO�� OR� TXH� DXPHQWD� HO� ULHVJR�GH�HPEROL]DFLyQ�� �6LQ�
HPEDUJR�HQ�HO�����GH�ORV�FDVRV�VH�REWLHQH�OD�LQWHUUXSFLyQ�WRWDO�GHO�
IOXMR� GXFWDO�� HQ� HO� UHVWR� TXHGDQ� FRUWRFLUFXLWRV� UHVLGXDOHV� SHTXHxRV�
TXH� HQ� JHQHUDO� WHUPLQDQ� SRU� GHVDSDUHFHU� HVSRQWiQHDPHQWH���������
���������

&RQWUDLQGLFDFLRQHV� SDUD� HO� FLHUUH� SHUFXWiQHR� GH� GXFWXV� DUWHULDO� VH�
OLPLWDQ�HVHQFLDOPHQWH�GLiPHWUR�GHO�FRQGXFWR�DUWHULDO�PD\RU�GH�����PP��D��
PHQRV�TXH�VH�FRORTXHQ�PiV�GH�XQ�GLVSRVLWLYR�OR�TXH�DXPHQWD�HO�ULHVJR�GH�
HPEROL]DFLyQ��������



9,��0(72'2/2*,$

$� 7LSR�GH�HVWXGLR�
'HVFULSWLYR��

%� 6XMHWR�GH�HVWXGLR�
3DFLHQWHV�D�TXLHQHV�VH�OHV�GLDJQRVWLFy�SHUVLVWHQFLD

GHO�FRQGXFWR�DUWHULRVR�FRPR FDUGLRSDWtD�DLVODGD�\�VH�OHV�UHDOL]y�FLHUUH�GHO�
GXFWXV�DUWHULRVR�GHO���GH�IHEUHUR�DO����GH�DEULO�GHO�������

&� 3REODFLyQ�GH�HVWXGLR��
6H�LQFOX\HURQ�WRGRV�ORV�SDFLHQWHV�D�TXLHQHV�VH

OHV� FRUULJLy� OD� SHUVLVWHQFLD� GHO� FRQGXFWR� DUWHULRVR�� GXUDQWH� HO� WLHPSR� GH�
HVWXGLR�\�FXPSOLHURQ�FRQ� ORV�FULWHULRV�GH� LQFOXVLyQ�� �6RQ���SDFLHQWHV�FRQ�
WUDWDPLHQWR� TXLU~UJLFR� \� ��� SDFLHQWHV� FRQ� RFOXVLyQ� FRQ� SUyWHVLV�
HQGRYDVFXODU�WLSR�HVSLUDO�GH�*LDQWXUFR��

'� &ULWHULRV�GH�LQFOXVLyQ�\�H[FOXVLyQ�GH�VXMHWRV�GH�HVWXGLR
���,QFOXVLyQ�

D� 3DFLHQWH� IHPHQLQR�\�PDVFXOLQR�GH�81,&$5�FRQ�GLDJQyVWLFR�
GH� SHUVLVWHQFLD� GHO� FRQGXFWR� DUWHULRVR� FRPR� FDUGLRSDWtD�
DLVODGD�

E� 3DFLHQWHV� FRQ� WUDWDPLHQWR� TXLU~UJLFR� R� FRQ� RFOXVLyQ� FRQ�
SUyWHVLV�HQGRYDVFXODU�WLSR�HVSLUDO�GH�*LDQWXUFR�

���([FOXVLyQ�
D� 3DFLHQWHV�RSHUDGRV�HQ�RWURV�KRVSLWDOHV�
E� 3DFLHQWHV� FRQ� SDWRORJtD� FDUGtDFD� DVRFLDGD� D� OD� SHUVLVWHQFLD� GHO�

FRQGXFWR�DUWHULRVR�
F� 3DFLHQWHV�TXH�QR�FXPSOLHURQ�FRQ�HFRFDUGLRJUDPDV�VHULDGRV�



(� 9DULDEOHV�D�HVWXGLDU�
1RPEUH�GH�
OD�YDULDEOH

'HILQLFLyQ�
&RQFHSWXDO

'HILQLFLyQ�
2SHUDFLRQDO

(VFDOD�
GH�

0HGLFLyQ
8QLGDG�GH�
0HGLFLyQ

6H[R &RQGLFLyQ�RUJiQL�
FD�TXH�GLVWLQJXH�DO�
YDUyQ�GH�OD�PXMHU�

'LIHUHQFLD�ItVLFD�
TXH�GLVWLQJXH�HO�
KRPEUH�GH�OD�

PXMHU�UHJLVWUDGR�
HQ�HO�KLVWRULDO�
PpGLFR�GH�FDGD�

SDFLHQWH�

1RPLQDO� 0DVFXOLQR��
)HPHQLQR�

(GDG 7LHPSR�GH�YLGD�
WUDQVFXUULGR�GHVGH�

OD�IHFKD�GH�
QDFLPLHQWR�

7LHPSR�GH�YLGD�
WUDQVFXUULGR�GHV�
GH�OD�IHFKD�GH�QD�
FLPLHQWR�KDVWD�OD�
IHFKD�GH�UHDOL]D�
FLyQ�GHO�FLHUUH�

&XDQWL�
WDWLYD�

0HVHV��
$xRV�

'LPHQVLR�
QHV�GH�

DXUtFXOD�\�
YHQWUtFXOR�
L]TXLHUGRV�

([WHQVLyQ�R�
WDPDxR WDQWR�GH�OD�
DXUtFXOD�FRPR�GHO�
YHQWUtFXOR�L]�
TXLHUGRV�

0HGLFLRQHV�HQ�
0RGR�0�GHO�HFR�
FDUGLRJUDPD�HQ�
SDUDHVWHUQDO�ODU�
JR�R�FRUWR�GHO�

YHQWUtFXOR�\�GH�OD�
DXUtFXOD�L]TXLHU�
GD�\�OD�DRUWD�SDUD�
GHWHUPLQDU�VX�
UHODFLyQ�

&XDQWL�
WDWLYD�

0LOt�
PHWURV�

)UDFFLyQ�GH�
H\HFFLyQ�

&DQWLGDG�GH�VDQJUH�
TXH�VH�H[SXOVD�����
GXUDQWH�FDGD�
FRQWUDFFLyQ�

6H�GHWHUPLQD�SRU�
HFRFDUGLRJUDPD�
PLGLHQGR�ORV�YR�
O~PHQHV�GHO�YHQ�
WUtFXOR�L]TXLHUGR�
DO�ILQDO�GH�OD�GLiV�
WROH�\�DO�ILQDO�GH�
OD�VtVWROH�OXHJR�VH�
UHVWD�HO�VHJXQGR�
GHO�SULPHUR�\�VH�
GLYLGH�HQWUH�HO�

SULPHUR�

&XDQWL�
WDWLYD�

3RUFHQWDMH�



)UDFFLyQ��
GH�DFRUWD�
PLHQWR�

&DQWLGDG�GH�VDQJUH�
TXH�TXHGD�HQ�HO�

YHQWUtFXOR�GHVSXpV�
GH�OD�VtVWROH�

6H�GHWHUPLQD�SRU�
HFRFDUGLRJUDPD�
PLGLHQGR�ORV�YR�
O~PHQHV�GHO�YHQ�
WUtFXOR�L]TXLHUGR�
DO�ILQDO�GH�OD�GLiV�
WROH�\ DO�ILQDO�GH�
OD�VtVWROH��OXHJR�
VH�GLYLGH�HO�VH�
JXQGR�HQWUH�HO�

SULPHUR�

&XDQWL�
WDWLYD�

3RUFHQWDMH�

9RO~PHQHV�
GHO�YHQ�
WUtFXOR�L]�
TXLHUGR�

0HGLFLRQHV�TXH�VH�
UHDOL]DQ�SRU�PHGLR�
GH�HFRFDUGLRJUDPD�
SDUD�GHWHUPLQDU�OD�
FDQWLGDG�GH�VDQJUH�
FRQWHQLGD�HQ�HO�
YHQWUtFXOR�DO�ILQDO�
GH�OD�GLiVWROH�\�DO�
ILQDO�GH�OD�VtVWROH��

0HGLFLRQHV�SRU�
HFRFDUGLRJUDPD�
HQ�FXDWUR�FiPD�
UDV�\�GRV�FiPDUDV�
GLEXMDQGR�HO�FRQ�
WRUQR�GHO�YHQ�
WUtFXOR�L]TXLHUGR�
WDQWR�HQ�GLiVWROH�
FRPR�HQ�VtVWROH�

&XDQWL�
WDWLYD�

0LOLOLWURV�

(VWDQFLD��
KRVSLWDODULD

7LHPSR�
WUDQVFXUULGR�GHVGH�
TXH�HO�SDFLHQWH�

LQJUHVD�DO�KRVSLWDO�
SDUD�VX�

SURFHGLPLHQWR�
KDVWD�VX�HJUHVR�

7LHPSR�HQ�KRUDV�
R�GtDV�TXH�HO�

SDFLHQWH�HVWXYR�
HQ�HO�KRVSLWDO�

SDUD�VX�
UHFXSHUDFLyQ��
UHIHULGR�HQ�HO�
H[SHGLHQWH�
FOtQLFR�

&XDQWL�
WDWLYD�

+RUDV��
'tDV�

&RPSOLFD�
FLRQHV�SRVW�
RSHUDWRULDV

'DxR�VHFXQGDULR
SURYRFDGR�SRU�OD
OLJDGXUD�GHO�GXFWXV�
DUWHULRVR��GXUDQWH�\�

GHVSXpV�GHO�
SURFHGLPLHQWR�

'DxR�TXH�VXIUH�HO�
SDFLHQWH�GXUDQWH�
R�OXHJR�GH�OD�
FLUXJtD�UHIHULGR�
HQ�HO�H[SHGLHQWH�

FOtQLFR�

1RPLQDO� 1HXPR�
WyUD[�

4XLORWyUD[�
/HVLyQ�1��
ODUtQJHR�
UHFXUUHQWH�
L]TXLHUGR�
3DUiOLVLV�
GHO�QHUYLR�
IUpPLFR��
(QGRFDU�
GLWLV���

5HFDQD�
OL]DFLyQ�



&RPSOLFD�
FLRQHV�SRVW�
FRORFDFLyQ�
GH�HVSLUDO

'DxR�VHFXQGDULR�
SURYRFDGR�SRU�OD�
FRORFDFLyQ�GHO�
HVSLUDO��GXUDQWH�\�
GHVSXpV�GHO�

SURFHGLPLHQWR�

'DxRV�TXH�VXIUH�
HO�SDFLHQWH�

GXUDQWH�R�OXHJR�
GH�OD�FRORFDFLyQ�
GHO�HVSLUDO��
UHIHULGR�HQ�HO�
H[SHGLHQWH�
FOtQLFR�

1RPLQDO� (PEROL�
]DFLyQ��
5HFDQDOL�
]DFLyQ��
(QGDUWH�
ULWLV�

(VWHQRVLV�
GH�DUWHULD�
SXOPRQDU�
L]TXLHUGD��
&RDUWDFLyQ�
DyUWLFD�

DGTXLULGD�
0LJUDFLyQ�
GHO�UHVRUWH�
$XVHQFLD�
GH�SXOVRV�
GH�DUWHULD�
IHPRUDO�
6DQJUDGR�
H[FHVLYR�
HQ�HO�VLWLR�
GH�OD�

SXQFLyQ�
+HPDWR�
PDV�HQ�HO�
VLWLR�GH�OD�
SXQFLyQ�

0RUWDOLGDG &DQWLGDG�SURSRU�
FLRQDO�GH�GHIXQ�
FLRQHV�FRUUHVSRQ�
GLHQWH�D�SREODFLyQ�

R�WLHPSR�
GHWHUPLQDGRV�

'HIXQFLyQ�GHO�
SDFLHQWH�

SUHVHQWDGD�HQ�VX�
VHJXLPLHQWR�SRVW�
SURFHGLPLHQWR

1RPLQDO� 6L�
1R�

6HJXL�
PLHQWR

(YDOXDFLyQ�FOtQLFD�
\�HFRFDUGLRJUiILFD�

SDUD�YHU�OD�
HYROXFLyQ�GHO�
SDFLHQWH�D�FRUWR�

SOD]R�

(YDOXDFLyQ�GHO�
SDFLHQWH�SRU�
PHGLR�GH�

HFRFDUGLRJUDPD�
HQ�VX�HVWDGR�SRVW�
\�DO�PHV�GHO�

SURFHGLPLHQWR��

1RPLQDO� 6L�
1R�



)� ,QVWUXPHQWRV�GH�UHFROHFFLyQ�\�PHGLFLyQ�GH�ODV�YDULDEOHV�R�GDWRV�

6H�HVWXGLDURQ����SDFLHQWHV�����GH�VH[R�IHPHQLQR�\���GH�VH[R�PDVFXOLQR��
D�TXLHQHV�VH�FRUULJLy�OD�SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�FRPR�SDWRORJtD�
FDUGLDFD� ~QLFD�� �� UHFLELHURQ� WUDWDPLHQWR� TXLU~UJLFR� \� ��� RFOXVLyQ� FRQ�
SUyWHVLV�HQGRYDVFXODU�WLSR�HVSLUDO�GH�*LDQWXUFR�

/RV�SDFLHQWHV�IXHURQ�GLYLGLGRV�HQ�GRV�JUXSRV��GHSHQGLHQGR�GHO�WLSR�
GH� SURFHGLPLHQWR� �WUDWDPLHQWR� TXLU~UJLFR� X� RFOXVLyQ� FRQ� HVSLUDO� GH�
*LDQWXUFR���FRQVLGHUDGRV�SDUD�FDGD�XQR�GH�ORV�SURFHGLPLHQWRV�GHSHQGLHQGR�
GHO� GLiPHWUR� GH� HVWUHFKH]� GHO� FDYR� SXOPRQDU� GHO� GXFWXV� DUWHULRVR�
GHWHUPLQDGR� SRU� HFRFDUGLRJUDPD� ELGLPHQVLRQDO�� KDELpQGRVH� FRQVLGHUDGR�
SDUD�RFOXVLyQ�FRQ�HVSLUDO�GH�*LDQWXUFR�DTXHOORV�FX\R�GLiPHWUR�IXH�LJXDO�R�
PHQRU� GH� ���� PP� \� SDUD� FRUUHFFLyQ� TXLU~UJLFD� DTXHOORV� FRQ� YDORUHV�
PD\RUHV�

/RV� SDUiPHWURV� HFRFDUGLRJUiILFRV� HYDOXDGRV� SDUD� GHWHUPLQDU� HO�
JUDGR�GH�IXQFLyQ�YHQWULFXODU�IXHURQ�IUDFFLyQ�GH�DFRUWDPLHQWR�GHO�YHQWUtFXOR�
L]TXLHUGR� \� IUDFFLyQ� GH� H\HFFLyQ GHO� YHQWUtFXOR� L]TXLHUGR�� � $GHPiV� VH�
GHWHUPLQy� OD� UHODFLyQ�DXUtFXOD� L]TXLHUGD� ��DUWHULD�DRUWD�\� ORV�GLiPHWURV�GH�
DXUtFXOD�\�YHQWUtFXOR� L]TXLHUGRV�\�HO�YROXPHQ�GHO�YHQWUtFXOR�L]TXLHUGR�HQ�
GLiVWROH� \� VtVWROH�� � 6H� XWLOL]DURQ� ORV� FRUWHV� SDUDHVWHUQDO� ODUJR�\�PRGR�0��
SDUDHVWHUQDO� FRUWR�� DSLFDO� �� FiPDUDV� \� DSLFDO� �� FiPDUDV�� � (VWDV�
GHWHUPLQDFLRQHV�IXHURQ�KHFKDV�HIHFWXDQGR�HFRFDUGLRJUDPDV����KRUDV�DQWHV�
GH�OD�LQWHUYHQFLyQ�\�������KRUDV�\���PHV�GHVSXpV�GHO�SURFHGLPLHQWR��

(O�HVWXGLR�VH�OOHYy�D�FDER�HQ�OD�8QLGDG�GH�&LUXJtD�&DUGLRYDVFXODU�GH�
*XDWHPDOD�SRU�HO�&DUGLyORJR�3HGLiWUD�0DXULFLR�2�&RQQHOO�\�OD�HVWXGLDQWH�
0yQLFD�%HDWUL]�*LUyQ� (VWUDGD�� GXUDQWH� ORV�PHVHV� GH� IHEUHUR� D�PD\R� GHO�
SUHVHQWH� DxR�� UHDOL]DQGR� ORV� �� HFRFDUGLRJUDPDV�\D�PHQFLRQDGRV�D� ORV����
SDFLHQWHV� \� OOHQDQGR� ODV� UHVSHFWLYDV� EROHWDV�� DVt� FRPR� UHYLVDQGR� ORV�
H[SHGLHQWHV�FOtQLFRV�HQ�HO�DUFKLYR�GH�OD�8QLGDG��

/D�EROHWD�GH�UHFROHFFLyQ�GH�GDWRV�HVWi�GLYLGLGD�HQ����������
D� 'DWRV�JHQHUDOHV�GHO�SDFLHQWH��DVt�FRPR�VX� WHOpIRQR�SDUD�SRGHUOR�

ORFDOL]DU� HQ�FDVR�GH�TXH� IDOWH� D� VX�HFRFDUGLRJUDPD�FRQWURO��\� HO�
Q~PHUR�GH�FLQWD�\�GH�SDFLHQWH�GHO�FDVVHWWH�HQ�GRQGH�HVWi�JUDEDGD�
OD�LQIRUPDFLyQ�GHO�HFRFDUGLRJUDPD��

E� 'DWRV�HFRFDUGLRJUiILFRV�VREUH�ODV�GLPHQVLRQHV�GH�OD�DXUtFXOD�\�HO�
YHQWUtFXOR�L]TXLHUGR��OD�IUDFFLyQ�GH�H\HFFLyQ�\�GH�DFRUWDPLHQWR�\�
ORV�YRO~PHQHV�GHO�YHQWUtFXOR�L]TXLHUGR�WDQWR�HO�SUH��SRVW�\���PHV�
GHVSXpV�GHO�SURFHGLPLHQWR��



F� 'DWRV�GHO�SURFHGLPLHQWR��WLSR�GH�OD�FRUUHFFLyQ��WLHPSR�GH�HVWDGtD�
KRVSLWDODULD��FRPSOLFDFLRQHV�

*� 5HFXUVRV�

���0DWHULDOHV�ItVLFRV�
D� 8QLGDG�GH�&LUXJtD�&DUGLRYDVFXODU�GH�*XDWHPDOD�
E� 'HSDUWDPHQWR�GH�DUFKLYR�GH�OD�8QLGDG�
F� 0iTXLQD�GH�HFRFDUGLRJUDItD�GRSSOHU�GH�OD�8QLGDG�
G� &RPSXWDGRUD�H�,PSUHVRUD�
H� 'LVNHWV�
I� ,QWHUQHW��/LEURV��$UWtFXORV�\�5HYLVWDV�
J� 0DWHULDO�GH�HVFULWRULR��������������������
K� )RWRFRSLDGRUD�

�� +XPDQRV�
D� 'U��0DXULFLR�2�&RQQHOO�
E� 'U��6DOYDGRU�*UDQDGRV�*iQGDUD�
F� 'U��$OGR�&DVWDxHGD�
G� 'U��0D[�/XQD�
H� 'U��)UHGG\�GH�0DWWD�
I� 'U��(QULTXH�%DULOODV�
J� 'U��*XLOOHUPR�*DLWDQ�
K� 7pFQLFR�HQ�(FRFDUGLRJUDItD�+DQRL�5RGUtJXH]�3pUH]�
L� 3HUVRQDO�GH�+HPRGLQiPLD�
M� 3HUVRQDO�GH�6DOD GH�RSHUDFLRQHV�
N� 3HUVRQDO�GH�$UFKLYR�
O� (QIHUPHUDV�GH�&RQVXOWD�H[WHUQD�\�HQFDPDPLHQWR�

���(FRQyPLFRV�
D� ÒWLOHV�GH�HVFULWRULR�����������������������������������������4���������
E� $OTXLOHU�GH�HTXLSR�GH�FRPSXWDFLyQ���������������4��������
F� )RWRFRSLDV� 4���������
G� 7UDQVSRUWH������������������������������������������������������4��������
H� ,PSUHVLyQ�GH�WHVLV������������������������������������������4��������

4���������
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3(56,67(1&,$�'(/�&21'8&72�

0DVFXOLQR )HPHQLQR 7RWDO
(GDG )UHFXHQFLD � )UHFXHQFLD � )UHFXHQFLD �

��± ��DxRV � � � ���� � ����
��± ��DxRV � ��� � ���� �� ����
��± ���DxRV � ��� � ���� � ��
��� ���DxRV � � � ��� � ���
!�GH����DxRV � � � ���� � ����

7RWDO � ���� �� ���� �� ���

)XHQWH��%ROHWD�GH�UHFROHFFLyQ�GH�GDWRV�

81,&$5�)(%�$%5������
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(1�3$&,(17(6�&21�75$7$0,(172�48,5Ò5*,&2�'(/�
&21'8&72�$57(5,262�3(56,67(17(�

$R $, 9,'
1R� (GDG 3UH 3��� 3��P 3UH 3��� 3��P 3UH 3��� 3��P
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D��P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� ��D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� ��D��P ���� ���� ���� ���� ���� ������ ������ ������

5HIHUHQFLD� DQH[R� 1R���� $R�  � $QLOOR� YDOYXODU� DyUWLFR�� $,�  � $XUtFXOD� ,]TXLHUGD�� 9,'�  �
9HQWUtFXOR�,]TXLHUGR�HQ�'LiVWROH��3UH �3UH�LQWHUYHQFLyQ��3�� �3RVW�LQWHUYHQFLyQ����± ���KRUDV��
3�P �3RVW�LQWHUYHQFLyQ���PHV��
�
)XHQWH��%ROHWD�GH�UHFROHFFLyQ�GH�GDWRV�

81,&$5�)(%�$%5������
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$57(5,262�3(56,67(17(�

$R $, 9,'
1R� (GDG 3UH 3�� 3�P 3UH 3�� 3�P 3UH�� 3�� 3�P
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ��� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
� �D�P ���� ���� ���� ���� ���� ���� ������ ������ ������
�� �D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
�� ��D ���� ���� ���� ���� ���� ���� ���� ���� ����
�� ��D�P ���� ���� ���� ���� ���� ���� ���� ���� ����
5HIHUHQFLD� DQH[R� 1R���� $R�  � $QLOOR� YDOYXODU� DyUWLFR�� $,�  � $XUtFXOD� ,]TXLHUGD�� 9,'�  �
9HQWUtFXOR�,]TXLHUGR�HQ�'LiVWROH��3UH �3UH�LQWHUYHQFLyQ��3�� �3RVW�LQWHUYHQFLyQ����± ���KRUDV��
3�P �3RVW�LQWHUYHQFLyQ���PHV��
)XHQWH��%ROHWD�GH�UHFROHFFLyQ�GH�GDWRV�
81,&$5�)(%�$%5������
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$57(5,262�3(56,67(17(

)$9, )(9,
1R� (GDG� 6H[R &3'$ 3UH 3��� 3��P 3UH� 3��� 3��P
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P 0 ���� �� �� �� �� �� ��
� �D��P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� ��D�P ) ��� �� � �� �� � ��
� ��D��P ) ���� �� �� �� �� �� ��

)�  � )HPHQLQR�� 0�  � 0DVFXOLQR�� &3'$ � FDYR� SXOPRQDU� GHO� GXFWXV� DUWHULRVR�� YDORUHV� HQ�
PLOtPHWURV��)$9,� �)UDFFLyQ�GH�DFRUWDPLHQWR�GHO�YHQWUtFXOR�L]TXLHUGR��YDORUHV�HQ�SR�FHQWDMH��
)(9,� �)UDFFLyQ�GH�H\HFFLyQ�GHO�YHQWUtFXOR�L]TXLHUGR��YDORUHV�HQ�SRUFHQWDMH�
)XHQWH��%ROHWD�GH�UHFROHFFLyQ�GH�GDWRV�
81,&$5�)(%�$%5������
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)$9, )(9,
1R� (GDG� 6H[R &3'$ 3UH� 3�� 3�P 3UH� 3��� 3�P�
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �� 0 ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
� �D�P 0 ��� �� �� �� �� �� ��
� �D�P ) ��� �� �� �� �� �� ��
�� �D�P ) ��� �� �� �� �� �� ��
�� ��� ) ��� �� �� �� �� �� ��
�� ��D�P ) ��� �� �� �� �� �� ��

)�  � )HPHQLQR�� 0�  � 0DVFXOLQR�� &3'$ � FDYR� SXOPRQDU� GHO� GXFWXV� DUWHULRVR�� YDORUHV� HQ�
PLOtPHWURV� )$9,� �)UDFFLyQ�GH�DFRUWDPLHQWR�GHO�YHQWUtFXOR�L]TXLHUGR��YDORUHV�HQ�SRUFHQWDMH��
)(9,� �)UDFFLyQ�GH�H\HFFLyQ�GHO�YHQWUtFXOR�L]TXLHUGR��YDORUHV�HQ�SRUFHQWDMH�
)XHQWH��%ROHWD�GH�UHFROHFFLyQ�GH�GDWRV�

81,&$5�)(%�$%5������



9,,��$1È/,6,6�<�',6&86,Ï1�'( 5(68/7$'26

6H� HVWXGLDURQ� ��� SDFLHQWHV�� ��� GH� VH[R� IHPHQLQR� \� �� GH� VH[R�
PDVFXOLQR�� D� TXLHQHV� VH� FRUULJLy� OD�SHUVLVWHQFLD�GHO� FRQGXFWR�DUWHULRVR����
UHFLELHURQ�WUDWDPLHQWR�TXLU~UJLFR�\����RFOXVLyQ�FRQ�SUyWHVLV�HQGRYDVFXODU�
WLSR�HVSLUDO�GH�*LDQWXUFR��YHU�FXDGUR���

/D�UHODFLyQ�GH�VH[R�IHPHQLQR�FRQ�UHVSHFWR�DO�PDVFXOLQR�IXH�GH������
/D�HGDG�GH�ORV�SDFLHQWHV�RVFLOy�HQWUH���DxR���PHVHV�\����DxRV���PHVHV�FRQ�
XQD�PHGLD�GH�����([FOX\HQGR���SDFLHQWHV�PD\RUHV�GH���DxRV�QXHVWUD�PHGLD�
EDMy� D� ��� � (VWH� KHFKR� IXH� VLPLODU� WDQWR� HQ� ORV� SDFLHQWHV� TXH� � UHFLELHURQ�
WUDWDPLHQWR�TXLU~UJLFR�FRPR�HQ�ORV�TXH�HO�WUDWDPLHQWR�IXH�FRQ�RFOXVLyQ�FRQ�
SUyWHVLV�HQGRYDVFXODU��YHU�FXDGUR���

/RV�SDFLHQWHV�IXHURQ�GLYLGLGRV�HQ�GRV�JUXSRV��GHSHQGLHQGR�GHO�WLSR�
GH� SURFHGLPLHQWR� �WUDWDPLHQWR� TXLU~UJLFR� X� RFOXVLyQ� FRQ� HVSLUDO� GH�
*LDQWXUFR�� \� VH� UHDOL]y� XQ� DQiOLVLV� GH� YDULDQ]D� GH� �� FODVLILFDFLRQHV� SRU�
UDQJRV� GH� )ULHGPDQ� SDUD� HYDOXDU� ORV� GLIHUHQWHV� SDUiPHWURV� GH� IXQFLyQ�
YHQWULFXODU�PHGLGRV�SRU�HFRFDUGLRJUDPD�ELGLPHQVLRQDO�

/RV� SDFLHQWHV� IXHURQ� FRQVLGHUDGRV� SDUD� FDGD� XQR� GH� ORV�
SURFHGLPLHQWRV�GHSHQGLHQGR�GHO�GLiPHWUR�GH�HVWUHFKH]�GHO�FDYR�SXOPRQDU�
GHO� GXFWXV� DUWHULRVR� GHWHUPLQDGR� SRU� HFRFDUGLRJUDPD� ELGLPHQVLRQDO��
KDELpQGRVH� FRQVLGHUDGR� SDUD� RFOXVLyQ� FRQ� HVSLUDO� GH�*LDQWXUFR� DTXHOORV�
FX\R�GLiPHWUR�IXH�LJXDO�R�PHQRU�GH�����PP�\�SDUD�FRUUHFFLyQ�TXLU~UJLFD�
DTXHOORV�FRQ�YDORUHV�PD\RUHV��YHU�FXDGURV���\��������������������

/RV� SDUiPHWURV� HFRFDUGLRJUiILFRV� HYDOXDGRV� SDUD� GHWHUPLQDU� HO�
JUDGR�GH�IXQFLyQ�YHQWULFXODU�IXHURQ�IUDFFLyQ�GH�DFRUWDPLHQWR�GHO�YHQWUtFXOR�
L]TXLHUGR� \� IUDFFLyQ� GH� H\HFFLyQ� GHO� YHQWUtFXOR� L]TXLHUGR�� � $GHPiV� VH�
GHWHUPLQy� OD� UHODFLyQ�DXUtFXOD� L]TXLHUGD� ��DUWHULD�DRUWD�\� ORV�GLiPHWURV�GH�
DXUtFXOD�\�YHQWUtFXOR� L]TXLHUGRV�\�HO�YROXPHQ�GHO�YHQWUtFXOR�L]TXLHUGR�HQ�
GLiVWROH� \� VtVWROH�� � (VWDV� GHWHUPLQDFLRQHV� IXHURQ� KHFKDV� HIHFWXDQGR�
HFRFDUGLRJUDPDV����KRUDV�DQWHV�GH�OD�LQWHUYHQFLyQ�\�������KRUDV�\���PHV�
GHVSXpV�GHO�SURFHGLPLHQWR��

6H� GHPRVWUy� SUHYLR� DO� SURFHGLPLHQWR� FRUUHFWLYR� GHO� FRQGXFWR�
DUWHULRVR� SHUPHDEOH�� SRU� PHGLR� GH� HFRFDUGLRJUDPD� ELGLPHQVLRQDO�
GLODWDFLyQ�GH�DXUtFXOD�L]TXLHUGD��YHQWUtFXOR�L]TXLHUGR�R�GH�DPEDV�FDYLGDGHV�
FDUGtDFDV� HQ� ��� SDFLHQWHV�� � 'H� HVWRV� ��� SDFLHQWHV� �� FRUUHVSRQGLHURQ� DO�
JUXSR� GH� ORV� TXH� IXHURQ� VRPHWLGRV� D� FLUXJtD� \� �� D� ORV� TXH� VH� FRORFy���
HVSLUDO��YHU�FXDGURV�����\�JUiILFDV ��������



6H� REVHUYy� H[FOXVLYDPHQWH� GLODWDFLyQ� GH� DXUtFXOD� L]TXLHUGD� HQ� �
SDFLHQWHV�� GH� DXUtFXOD� \� YHQWUtFXOR� L]TXLHUGRV� HQ� ��� \� ~QLFDPHQWH� GH�
YHQWUtFXOR� L]TXLHUGR� HQ� �� \� QR� IXH� SRVLEOH� PHGLU� DGHFXDGDPHQWH� DPEDV�
FDYLGDGHV�FDUGtDFDV�HQ���SDFLHQWHV��\�HQ�� SDFLHQWHV�ODV�GLPHQVLRQHV�GH�ODV�
FDYLGDGHV� L]TXLHUGDV� IXHURQ� QRUPDOHV� GH� DFXHUGR� D� OD� HGDG� GHO� SDFLHQWH��
�YHU�FXDGUR�����\�JUiILFDV���������

(Q� ORV����SDFLHQWHV� HQ�TXLHQHV� VH�GHPRVWUy�GLODWDFLyQ�GH�DOJXQD�R�
DPEDV� FDYLGDGHV� FDUGLDFDV� HO� GLiPHWUR� SURPHGLR� GHO� FDYR� SXOPRQDU� GHO�
GXFWXV� DUWHULRVR� � IXH� GH� ���� PP� \� HQ� TXLHQHV� ODV� GLPHQVLRQHV� GH� ODV�
FDYLGDGHV� L]TXLHUGDV� IXHURQ� QRUPDOHV� GH� ���� PP� �� YHU� FXDGUR� ����������
'HPRVWUDQGR� TXH� HO� WDPDxR� GHO� FRQGXFWR� DUWHULRVR� HVWi� HQ� UHODFLyQ��
GLUHFWDPHQWH�FRQ�OD�VREUHFDUJD�GH�YROXPHQ��

'H�ORV���SDFLHQWHV�HQ�TXLHQHV�LQLFLDOPHQWH�VH�GHPRVWUy�GLODWDFLyQ�GH�
DXUtFXOD� L]TXLHUGD�� HVWD� SHUVLVWLy� GLODWDGD� HQ� HO� HFRFDUGLRJUDPD� GH� ������
KRUDV�GHVSXpV�GH�VX�FRUUHFFLyQ��~QLFDPHQWH�HQ���SDFLHQWH�\�VX�GLPHQVLyQ�
IXH�QRUPDO�HQ� ORV���SDFLHQWHV�HQ�HO�HFRFDUGLRJUDPD�HIHFWXDGR�DO�PHV�GHO�
SURFHGLPLHQWR��YHU�FXDGUR�����

(Q�WRGRV�ORV�SDFLHQWHV�HQ�TXLHQHV�SUHYLR�D�OD�FRUUHFFLyQ�GHO�FRQGXFWR�
DUWHULRVR� ���� SDFLHQWHV�� VH� GHPRVWUy� GLODWDFLyQ� GH� DXUtFXOD� \� YHQWUtFXOR�
L]TXLHUGRV��VH�REVHUYy�HQ�HO�HFRFDUGLRJUDPD�HIHFWXDGR�������KRUDV�GHVSXpV�
GHO�PLVPR�DOJ~Q�JUDGR�GH�PHMRUtD�HQ�UHODFLyQ�D�TXH�ODV�GLPHQVLRQHV�GH�ODV�
FDYLGDGHV�FDUGLDFDV�KDEtDQ�GLVPLQXLGR�GH�WDPDxR���6H�REVHUYy�VLQ�HPEDUJR�
TXH� SHUVLVWtDQ� FRQ� GLODWDFLyQ� GH� OD� DXUtFXOD� L]TXLHUGD� �� SDFLHQWHV� FRQ�
GLODWDFLyQ� GH� YHQWUtFXOR� L]TXLHUGR� �� \� FRQ� FDYLGDGHV� L]TXLHUGDV� GH�
GLPHQVLyQ�QRUPDO�HQ�����(Q�HVWRV�PLVPRV����SDFLHQWHV�VH�REVHUYy�DO�PHV�
TXH� HQ� ORV� �� SDFLHQWHV� HQ� TXLHQHV� SUHYLDPHQWH� VH� KDEtD� REVHUYDGR�
GLODWDFLyQ� GH� OD� DXUtFXOD� L]TXLHUGD�� HVWD�� DXQTXH� OD� GLPHQVLyQ� KDEtD�
GLVPLQXLGR��SHUVLVWtD�LJXDOPHQWH�GLODWDGD���'H�ORV���SDFLHQWHV�HQ�TXLHQHV�VH�
REVHUYy�GLODWDFLyQ�GH�YHQWUtFXOR�L]TXLHUGR�HVWD�SHUVLVWLy�~QLFDPHQWH�HQ����
SRU� OR� TXH� DO� PHV� HQ� �� GH� HVWRV� ��� SDFLHQWHV� ODV� GLPHQVLRQHV� GH� ODV�
FDYLGDGHV�L]TXLHUGDV�GHO�FRUD]yQ�HUDQ�QRUPDOHV��YHU�FXDGUR�����\�JUiILFDV�
��������

'H� ORV� �� SDFLHQWHV� HQ� TXLHQHV� DO� LQLFLR� VH� REVHUYy� ~QLFDPHQWH�
GLODWDFLyQ�GHO�YHQWUtFXOR�L]TXLHUGR�HVWH�VH�REVHUYy�GH�GLPHQVLyQ�QRUPDO�D�
SDUWLU�GHO�HFRFDUGLRJUDPD�HIHFWXDGR����± ���KRUDV�GHVSXpV�GHO�WUDWDPLHQWR���
/R� DQWHULRUPHQWH� H[SXHVWR� VLJQLILFD� TXH� GH� ORV� ��� SDFLHQWHV� HQ� TXLHQHV�
SUHYLR�DO�SURFHGLPLHQWR�VH�REVHUYy�VREUHFDUJD�GH�YROXPHQ�VHFXQGDULD�D�OD�



FDUGLRSDWtD��HQ�WRGRV�ORV�FDVRV�HVWD�KDEtD�PHMRUDGR�VHJ~Q�ODV�GLPHQVLRQHV�
HFRFDUGLRJUiILFDV�D�ODV����± ���KRUDV�\�VH�KDEtDQ�QRUPDOL]DGR�HQ���������
$O�PHV�ODV�GLPHQVLRQHV�IXHURQ�QRUPDOHV�HQ����������GH�ORV����SDFLHQWHV�
�YHU�FXDGURV�����\�JUiILFDV���������

(Q� UHODFLyQ� D� OD� IUDFFLyQ� GH� H\HFFLyQ� TXH� HV� HO� FRFLHQWH� HQWUH� HO�
YROXPHQ�VLVWyOLFR�\�HO�YROXPHQ�WHOHGLDVWyOLFR��\�UHSUHVHQWD�XQ�LQGLFH�JOREDO�
GHO�JUDGR�GH�DFRUWDPLHQWR�GH�ODV�ILEUDV�YHQWULFXODUHV��VH�KD�FRQVLGHUDGR�XQD�
GH�ODV�PHGLFLRQHV�PiV�~WLOHV�GH�OD�IXQFLyQ�GHO��YHQWUtFXOR�L]TXLHUGR�FRPR�
ERPED���6H�H[SUHVD�HQ�SRUFHQWDMH�\�VX�YDORU QRUPDO�HV�GH�����������������

'H�WRGRV�ORV�SDFLHQWHV�HVWXGLDGRV�~QLFDPHQWH�HQ���GH�HOORV�HO�YDORU�
LQLFLDO� IXH� FRQVLGHUDGR� DQRUPDO� FRQ� YDORUHV� GH� ���� \� ����� HQ� ORV� ���
UHVWDQWHV�HO�YDORU�RVFLOy�HQWUH������\�����FRQ�XQ�YDORU�SURPHGLR�GH�������
6LQ�HPEDUJR�XQD�YH]�FRUUHJLGD�OD�FDUGLRSDWtD�VH�GHWHUPLQy�OD�H[LVWHQFLD�GH�
GLVIXQFLyQ� YHQWULFXODU� HQ� ��� SDFLHQWHV� ������� �YHU� FXDGURV� �� \� ���� HVWR�
GHELGR�SUREDEOHPHQWH�D�OD�GLVPLQXFLyQ�V~ELWD�GH�OD�SUHFDUJD��FRPR�IDFWRU�
OLPLWDQWH�GHO�JDVWR�FDUGLDFR��\�FRPR�DJHQWH�FDXVDQWH�GH�XQD�PRGLILFDFLyQ�
HQ�OD�UHODFLyQ�ORQJLWXG�WHQVLyQ�DFWLYD�GHO�PLRFDUGLR�TXH�HV�HO�SULQFLSLR�HQ�
TXH�VH�EDVD�OD�OH\�GH�6WDUOLQJ���������(O�HOHPHQWR�FRP~Q�HQ�HVWRV�SDFLHQWHV�
IXH�HO�PD\RU� WDPDxR�GHO�FRQGXFWR�DUWHULRVR��HOHPHQWR�TXH�KDEtD� WDPELpQ�
VLGR� HO� FDXVDQWH� GH� XQD� PD\RU� VREUHFDUJD� GH� YROXPHQ�� FRPR� \D� KHPRV�
GHVFULWR�DQWHULRUPHQWH��YHU�FXDGURV�����\�JUiILFDV�����

(O�GLiPHWUR�GHO�FDYR�SXOPRQDU�GHO�GXFWXV�DUWHULRVR�HQ�ORV�SDFLHQWHV�
TXH� PDQLIHVWDURQ� GLVIXQFLyQ� YHQWULFXODU� IXH� HO� SURPHGLR� GH� ���� PP� HQ�
UHODFLyQ� FRQ� HO� GH� ORV� SDFLHQWHV� FX\D� IXQFLyQ� YHQWULFXODU� QR� VH� REVHUYy�
DIHFWDGD�TXH�IXH�GH�����PP��YHU�FXDGURV���\������(Q�HO�JUXSR�TXH�PDQLIHVWy�
GLVPLQXFLyQ� VLJQLILFDWLYD� GH� OD� IUDFFLyQ� GH� H\HFFLyQ� GHO� YHQWUtFXOR�
L]TXLHUGR� HQ� HO� HFRFDUGLRJUDPD� HIHFWXDGR� D� ODV� ������ KRUDV� GHVSXpV� GHO�
SURFHGLPLHQWR�� VH� UHJLVWUy�XQD�PHMRUtD� HQ�HO� HVWXGLR�HIHFWXDGR�DO�PHV�GH�
UHDOL]DGR�HO�SURFHGLPLHQWR��VLQ�HPEDUJR�HVWRV�YDORUHV�SHUVLVWtDQ�HQ�JHQHUDO�
SRU�GHEDMR�GH�OR�QRUPDO��FRQ�XQ�YDORU�SURPHGLR�GH�����\�XQD�PHGLDQD�GH�
����

&RQ� WRGR� OR� DQWHULRU� GHPRVWUDPRV�� FRPR� \D� VH� VDEtD� TXH� ODV�
DOWHUDFLRQHV�KHPRGLQiPLFDV�HVWiQ�HQ� UHODFLyQ�GLUHFWD�FRQ�HO�GLiPHWUR�GHO�
FRQGXFWR�DUWHULRVR��SHUR� WDPELpQ�TXH� OD�PHGLFLyQ�GHO�PLVPR�SRU�PpWRGR�
HFRFDUGLRJUiILFR�SXHGH�VHU�XQ�HOHPHQWR�SUHGLFWLYR��\�TXH XQ�GLiPHWUR�HQ�HO�
FDYR�SXOPRQDU�GHO�FRQGXFWR�DUWHULRVR�GH�����PP�GHEHUtD�VHU�FRQVLGHUDGR�
SDUD�HYDOXDU�HO�XVR�GH�JOXFyVLGR�FDUGLDFR��GLJLWDO��R�HYDOXDU�PHGLFDPHQWRV�
LQKLELGRUHV�GH�OD�HQ]LPD�FRQYHUWLGRUD�GH�DQJLRWHQVLQD��FRQ�HO�ILQ�GH�HYLWDU�
HO�SHUtRGR�GH�GLVIXQFLyQ�YHQWULFXODU��GDGR�FRPR�\D�VH�GHVFULELy��HV�GHELGR�



D� OD� PRGLILFDFLyQ� GH� OD� ORQJLWXG� LQLFLDO� GHO� P~VFXOR� DO� GLVPLQXLU�
V~ELWDPHQWH�OD�SUHFDUJD��������

'H� WRGRV� ORV� SDFLHQWHV� FRQ�SHUVLVWHQFLD�GHO� FRQGXFWR� DUWHULRVR�TXH�
IXHURQ�RFOXLGRV��~QLFDPHQWH���SDFLHQWHV�WUDWDGRV�FRQ�SUyWHVLV�HQGRYDVFXODU�
WLSR�HVSLUDO�GH�*LDQWXUFR�VH�GHPRVWUy�IOXMR�D�WUDYpV�GHO�GXFWXV�FLUFXQVFULWR�
DO�GLVSRVLWLYR�DO�PHV�GH�OD�LQWHUYHQFLyQ�VLQ�VHU�FDWDORJDGR�GH�FRUWRFLUFXLWR��
D�SHVDU�GH�QR�KDEHUVH�REVHUYDGR�HQ�HO�DQJLRJUDPD�FRQWURO LQPHGLDWDPHQWH�
GHVSXpV�GHO�SURFHGLPLHQWR�\�HQ�HO�HFRFDUGLRJUDPD�FRQWURO�HIHFWXDGR����D�
���KRUDV�GHVSXpV�GH�OD�LQWHUYHQFLyQ�

(Q� ORV� SDFLHQWHV� HQ� TXLHQHV� VH� RFOX\y� HO� FRQGXFWR� DUWHULRVR�
SHUVLVWHQWH�� FRQ� SUyWHVLV� HQGRYDVFXODU� WLSR� HVSLUDO� GH�*LDQWXUFR� OD� ~QLFD�
FRPSOLFDFLyQ�IXH�OD�PLJUDFLyQ�GH��XQ�HVSLUDO�D�OD�UDPD�SXOPRQDU�L]TXLHUGD��
HVSLUDO� TXH� QR� IXH� SRVLEOH� H[WUDHU�� VLQ� HPEDUJR� HO� FRQGXFWR� VH� RFOX\y�
SRVWHULRUPHQWH�FRQ���GLVSRVLWLYRV���

(Q� ORV� SDFLHQWHV� FRQ� WUDWDPLHQWR� TXLU~UJLFR�� �� SUHVHQWDURQ�
QHXPRWyUD[�� GH� ORV� FXDOHV� VROR� HQ� XQR� IXH� QHFHVDULR� FRORFDUOH� WXER�
LQWHUFRVWDO���2WUD�SDFLHQWH�SUHVHQWy�GHUUDPH�SOHXUDO�L]TXLHUGR�SRU�OR�TXH�IXH�
QHFHVDULR�WDPELpQ�FRORFDUOH�WXER�LQWHUFRVWDO�

(O�WLHPSR�GH�KRVSLWDOL]DFLyQ�JHQHUDO�IXH�GH���GtDV���(Q�ORV�SDFLHQWHV�
FRQ SUyWHVLV�HQGRYDVFXODU�IXH�GH���GtDV�\�HQ�ORV�SDFLHQWHV�FRQ�WUDWDPLHQWR�
TXLU~UJLFR�IXH�GH���GtDV���(O�PD\RU�WLHPSR�GH�HVWDQFLD�KRVSLWDODULD�IXH�GH���
GtDV��HQ���SDFLHQWHV�FRQ�GLVIXQFLyQ�YHQWULFXODU�L]TXLHUGD�LPSRUWDQWH��GH�ODV�
TXH�XQD�DGHPiV�WXYR�GHUUDPH�SOHXUDO�VLJQLILFDWLYR�TXH�UHTXLULy�GH�GUHQDMH�
WRUiFLFR�SRU���GtDV�

(O�LQGLFH�GH�PRUWDOLGDG�IXH�GH����



&21&/86,21(6

�� $XQTXH� OD� SHUVLVWHQFLD� GHO� FRQGXFWR� DUWHULRVR� HQ� WRGRV� ORV�
SDFLHQWHV� IXH� RFOXLGD� VDWLVIDFWRULDPHQWH�� HO� ���� ���� SWHV��
FXUVDURQ�HQ�HO�SHUtRGR�SRVW�LQWHUYHQFLyQ�LQPHGLDWD�FRQ�DOJ~Q�
JUDGR� GH� GLVIXQFLyQ� YHQWULFXODU� WRPDQGR� FRPR�YDORU� QRUPDO�
VX�IUDFFLyQ�GH�H\HFFLyQ�GHO�YHQWUtFXOR�L]TXLHUGR�GH�����

�� (O�WDPDxR�GHO�FRQGXFWR�DUWHULRVR�HVWi�HQ�UHODFLyQ�GLUHFWD�FRQ�
OD�VREUHFDUJD GH�YROXPHQ��

�� 8Q�GLiPHWUR�HQ�HO�VHJPHQWR�SXOPRQDU�GH�����PP�GHEHUi�VHU�
FRQVLGHUDGR�FRPR�HOHPHQWR�SUHGLFWLYR�SDUD�LQLFLDU�XQ�HVWXGLR�
FOtQLFR�FRQ�XVR�GH�GLJLWDO�R�HYDOXDU�PHGLFDPHQWRV�LQKLELGRUHV�
GH�HQ]LPD�FRQYHUWLGRUD�GH�DQJLRWHQVLQD�SDUD�GRFXPHQWDU�YDORU
³SURILOiFWLFR´�GHO�WUDWDPLHQWR�



5(&20(1'$&,21(6

�� ,QLFLDU�XQ�HVWXGLR�FOtQLFR�FRQWURODGR��GREOH�FLHJR��HQ�SDFLHQWHV�FRQ�
SHUVLVWHQFLD�GHO�FRQGXFWR�DUWHULRVR�HQ�TXLHQHV�HO�FDYR�SXOPRQDU�GHO�
GXFWXV� DUWHULRVR� VHD� PD\RU� R� LJXDO� D� ���� PP FRPSDUDQGR� ORV�
UHVXOWDGRV�\� OD�HYROXFLyQ�GH�SDFLHQWHV�WUDWDGRV�TXLU~UJLFDPHQWH�YUV�
RFOXVLyQ�FRQ�SUyWHVLV�HQGRYDVFXODU��������������

�� $GPLQLVWUDU� GLJLWDO� HQ� ORV� SDFLHQWHV� FRQ� SHUVLVWHQFLD� GHO� FRQGXFWR�
DUWHULRVR�D�TXLHQHV�VH�GHWHUPLQH�SRU�HFRFDUGLRJUDILD�XQD�GLPHQVLyQ�
GHO� VHJPHQWR� SXOPRQDU� GH� ���� PP� R� PiV�� D~Q� FRQ� IXQFLyQ�
YHQWULFXODU� QRUPDO� �IUDFFLyQ� GH� H\HFFLyQ� GHO� YHQWUtFXOR� L]TXLHUGR�
PD\RU�R�LJXDO�D������

�� (IHFWXDU�HFRFDUGLRJUDItD�'RSSOHU�SRVW�RSHUDWRULR�LQPHGLDWR�HQ�WRGRV�
ORV� SDFLHQWHV� D� TXLHQHV� VH� FRUULMD� OD� SHUVLVWHQFLD� GHO� FRQGXFWR�
DUWHULRVR������������





5(680(1

/D� SHUVLVWHQFLD� GHO� FRQGXFWR� DUWHULRVR� HV� GH� ODV� FDUGLRSDWtDV�
FRQJpQLWDV�PiV�IUHFXHQWHV�������\�HQWUH�VXV�FRPSOLFDFLRQHV�PiV�VHYHUDV�
HVWi�OD�LQVXILFLHQFLD�YHQWULFXODU�L]TXLHUGD���������������

(O� HVWXGLR� LQFOX\y� D� ��� SDFLHQWHV� FRQ� SHUVLVWHQFLD� GHO� FRQGXFWR�
DUWHULRVR�VLQ�FDUGLRSDWtD�DVRFLDGD��TXH�IXHURQ�WUDWDGRV�GH�IHEUHUR�D�DEULO�GHO�
�����HQ�OD�8QLGDG�GH�&LUXJtD�&DUGLRYDVFXODU�GH�*XDWHPDOD��GH�ORV�FXDOHV���
UHFLELHURQ�WUDWDPLHQWR�TXLU~UJLFR�\����RFOXVLyQ�FRQ�SUyWHVLV�HQGRYDVFXODU�
WLSR�HVSLUDO�GH�*LDQWXUFR�\�D�TXLHQHV�VH�OHV�UHDOL]y�HFRFDUGLRJUDPD�'RSSOHU�
SUH�LQWHUYHQFLyQ�� SRVW�LQWHUYHQFLyQ� LQPHGLDWD� ������� KRUDV�� \� SRVW�
LQWHUYHQFLyQ�WDUGtD����PHV����

'HPRVWUiQGRVH� TXH� HQ� ORV� SDFLHQWHV� FRQ� GLODWDFLyQ� GH� DOJXQD� R�
DPEDV� FDYLGDGHV� FDUGLDFDV� HO� GLiPHWUR� SURPHGLR� GHO� FDYR� SXOPRQDU� GHO�
GXFWXV�DUWHULRVR��&3'$��IXH�GH�����PP�\�HQ�ORV�SDFLHQWHV�TXH�SUHVHQWDURQ�
GLVIXQFLyQ� YHQWULFXODU� �IUDFFLyQ� GH� H\HFFLyQ� ������ GH� ���� PP���
'HWHUPLQDQGR� TXH� HO� WDPDxR� GHO� GXFWXV� HVWi� HQ� UHODFLyQ� GLUHFWD� FRQ� OD�
VREUHFDUJD�GH�YROXPHQ��

(QWUH�ODV�FRPSOLFDFLRQHV�XQ�SDFLHQWH�WXYR�PLJUDFLyQ�GH�XQ�UHVRUWH�D�
OD� UDPD�SXOPRQDU� L]TXLHUGD�� HO� FXDO�QR� IXH�SRVLEOH�H[WUDHU��\���SDFLHQWHV�
QHFHVLWDURQ� WXER� LQWHUFRVWDO�� XQR� SRU� GHUUDPH� SOHXUDO� \� RWUR� SRU�
QHXPRWyUD[���(O�JUDGR�GH�PRUWDOLGDG�IXH�GH����

6H� UHFRPLHQGD� UHDOL]DU� HFRFDUGLRJUDPD� 'RSSOHU� SRVW�RSHUDWRULR�
LQPHGLDWR�\�FRQVLGHUDU�HO�XVR�GH�GLJLWDO�HQ�SDFLHQWHV�FRQ�XQ�&3'$�GH����
PP� R� PiV�� D~Q� FRQ� IXQFLyQ� YHQWULFXODU� QRUPDO� WRPDQGR� FRPR� YDORU�
QRUPDO�XQD�IUDFFLyQ�GH�H\HFFLyQ�!�����



%,%/,2*5$)Ë$

����%DXJKPDQ��.��1XHYRV�WUDWDPLHQWRV�PpGLFRV�SDUD�GLVIXQFLyQ�DYDQ]DGD�������
GHO�YHQWUtFXOR�L]TXLHUGR��2SFLRQHV�WHUDSpXWLFDV�DYDQ]DGDV�GH���������������
LQVXILFLHQFLD�GHO�YHQWUtFXOR�L]TXLHUGR��(Q��&OtQLFDV�FDUGLROyJLFDV�GH�
1RUWH�$PpULFD��3KLODGHOSKLD��,QWHUDPHULFDQD�0F*UDZ�+LOO��������
���S���SS�������

����%HKUPDQ��5��(��HW�DO��&RQGXFWR�DUWHULRVR�SHUVLVWHQWH��(Q�VX��1HOVRQ������
7UDWDGR�GH�3HGLDWUtD��'HFLPRTXLQWD�HGLFLyQ��$UDYDFD��,QWHUDPHULFDQD�
0F*UDZ�+LOO��������W���SS������������

����%UDXQZDOG��(��3DWHQW�GXFWXV�DUWHULRVXV��,Q��+HDUW�GLVHDVH��D�WH[WERRN�������
RI��FDUGLRYDVFXODU�PHGLFLQH��4XLQWD�HGLFLyQ��3KLODGHOSKLD��
6DXQGHUV�����������S���SS����������
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