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����3UREOHPDV��'LUHFWRV �
����3UREOHPDV� ,QGLUHFWRV� TXH� DIHFWDQ� DO
PHGLR�DPELHQWH �
��6LWXDFLyQ�DPELHQWDO�GHO�iUHD�GH�HVWXGLR
���&RPSRVLFLyQ�+tGULFD�VXEWHUUiQHD

�
�

����(O�SUREOHPD�GH�ODV�1DSDV �
����&DXVDV�GHO�)HQyPHQR�GH�ODV�1DSDV �
������&DXVDV�QDWXUDOHV �
��������/D�FRUULHQWH�GHO�QLxR �
��������(O�HIHFWR�LQYHUQDGHUR �
������&DXVDV�DUWLILFLDOHV �
�������� /D� 8UEDQL]DFLyQ� VLQ� SODQLILFDFLyQ� \
FRQWURO�

�
�������� /D� GHVDSDULFLyQ� GH� ORV� ERVTXHV
QDWXUDOHV

�
�������� /D� DEUXSWD� GLVPLQXFLyQ� GHO� FRQVXPR
GH�DJXD�GH�QDSDV

�
�������� (O� DXPHQWR� GH� OD� FDQWLGDG� GH� SR]RV
DEVRUEHQWHV

�
��������/D�REVWDFXOL]DFLyQ�GH�ODV�QDSDV �
������/DV�FRQVHFXHQFLDV �
������6ROXFLRQHV�SRVLEOHV �
��������$�ODUJR�SOD]R �
��������'H�UHVSXHVWD�LQPHGLDWD �
����(IHFWR�GH�ORV�QLWUDWRV�HQ�OD�VDOXG ��
��'LIHUHQFLDV�GH�ORV�SURFHVRV�GH�GHJUDGDFLyQ
ELROyJLFRV�HQ�PHGLR�DHUyELFR�\�DQDHUyELFR

��
����0HFDQLVPR�GH�ODV�UHDFFLRQHV�DQDHUyELFDV ��
���� 'HJUDGDFLyQ� DQDHUyELD� GH� OD� PDWHULD
RUJiQLFD�SUHVHQWH�HQ�HO�HIOXHQWH

��
������+LGUDWRV�GH�&DUERQR ��
������/tSLGRV ��
������&RPSXHVWRV�1LWURJHQDGRV ��
��������&LFOR�GH�GHJUDGDFLyQ�GH�OD�XUHD ��
��&iPDUDV�VpSWLFDV
����ËQGLFH�GH�UHPRFLyQ

����
4.2 Diseño ��
������&ULWHULRV ��
��5HPRFLyQ�GH�1LWUyJHQR ��
����6HSDUDFLyQ�SRU�6HJUHJDFLyQ ��
����0pWRGRV�ItVLFR�TXtPLFRV�GH�WUDWDPLHQWRV ��
������5HVLQDV�GH�LQWHUFDPELR�LyQLFR ��
������2VPRVLV�,QYHUVD ��
����7UDWDPLHQWRV�%LROyJLFRV ��
�����1LWUL��'HVQL��&RQ�ILOWUR�DHUyELR�HPSDFDGR

\�FiPDUD�VpSWLFD
��

������5HDFWRU�VHFXHQFLDO�%DWFK ��
������)LOWUR�LQWHUPLWHQWH�GH�DUHQD ��
������7UDWDPLHQWR�VHJUHJDGR�HQ�OD�IXHQWH�FRQ
UHFLFOR

��
������)LOWUR�GH�DUHQD�FRQ�UHFLUFXODFLyQ�ILOWUR

DQDHUyELFR�\�IXHQWH�H[WHUQD�GH�FDUERQR
��

������ )LOWUR� DQDHUyELFR� FRQ� ILOWUR� GH� DUHQD� \
UHFLFOR

��



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$PELHQWH
�

���3UREOHPiWLFD�D�UHVROYHU
$FWXDOPHQWH�HQ�OD�3URYLQFLD��GH�%XHQRV�$LUHV�YLYHQ������������KDELWDQWHV��VROR�HQ�ORV����SDUWLGRV�GHO
*UDQ� %V�$V�� UHVLGHQ� � ���������� � \� GH� ORV� PLVPRV� VROR� ���������� SRVHHQ� GHVDJ�HV� FORDFDOHV
FHQWUDOL]DGRV�HTXLYDOHQWH�DO�������HO������UHVWDQWH��R�VHD������������SRVHHQ�VHUYLFLRV�LQGLYLGXDOHV�GH
OHWULQDV� R� FiPDUDV� VpSWLFDV� \� SR]RV� DEVRUEHQWHV�� (VWRV� JUXSRV� JHQHUDQ� XQD� SRWHQFLDO� \� UHDO
FRQWDPLQDFLyQ�GH�ODV�IXHQWHV��VXEWHUUiQHDV�GH�DJXD�\�DGHPiV�VH�HQFXHQWUDQ�HQ�SHUPDQHQWH�ULHVJR
VDQLWDULR�
/RV� LQFRQYHQLHQWHV� \� SUREOHPDV� TXH� HVWDV� VLWXDFLRQHV� SURGXFHQ� VRQ� QXPHURVRV� \� VH� � SXHGHQ
FODVLILFDU�HQ�GLUHFWRV�H�LQGLUHFWRV�

�����3UREOHPDV��'LUHFWRV
6RQ�ORV�TXH�SDGHFHQ�ORV�XVXDULRV�GH�HVWRV�VLVWHPDV�LQGLYLGXDOHV�
+D\�TXH�GLIHUHQFLDU�OD�SUREOHPiWLFD�GH�ORV�Q~FOHRV�KDELWDFLRQDOHV�WUDQVLWRULRV��1+7��R�DVHQWDPLHQWRV
GH�HPHUJHQFLD�GHO�*UDQ��%XHQRV�$LUHV��GHO�GH�ORV�EDUULRV��FRQIRUPDGRV�VLJXLHQGR�XQD�SODQLILFDFLyQ
0XQLFLSDO�SUHHVWDEOHFLGD�
/RV�1+7�HVWiQ�FDUDFWHUL]DGRV�SRU�FRQVWUXFFLRQHV�SUHFDULDV�VLQ�VHJXLU�QLQJ~Q�RUGHQDPLHQWR�\�SRU� OD
IDOWD�GH�HVSDFLR�ODV�YLYLHQGDV�VRQ�HGLILFDGDV�XQD�D FRQWLQXDFLyQ�GH�OD�RWUD�
/D� VROXFLyQ� PDV� KDELWXDO� GH� HYDFXDFLyQ� GH� H[FUHWDV� HV� SRU� OHWULQDV�� ODV� PLVPDV� VHJ~Q� OD
GLVSRQLELOLGDG�R�QR�GH�DJXD�VRQ�FRQ�R�VLQ�DUUDVWUH�
/RV�SUREOHPDV�GH�HVWRV�SUHFDULRV�VLVWHPDV�GHVGH�HO�SXQWR�GH�YLVWD�RSHUDWLYR�VRQ�VXV�FROPDWDFLRQHV
IUHFXHQWHV�
3RU�RWUR�ODGR�HQ�ORV�EDUULRV��ODV�YLYLHQGDV�SRVHHQ�VLVWHPDV�LQGLYLGXDOHV�GH�WUDWDPLHQWR��GH� HIOXHQWHV
FRPSXHVWR�SRU�FiPDUD�VpSWLFD�\�SR]R�DEVRUEHQWH��VLVWHPD�&D6H3$���HVWRV�VLVWHPDV�VL�QR�HVWiQ�ELHQ
FDOFXODGRV� \� HMHFXWDGRV� SRU� OR� JHQHUDO� � FRODSVDQ� \� FRPLHQ]DQ� D� FROPDWDUVH� SHULRGLFDPHQWH�� +D\
YDULRV��IDFWRUHV�TXH�FRQVSLUDQ�FRQWUD�HO�EXHQ�IXQFLRQDPLHQWR�GH�HVWH�WLSR�GH�VLVWHPDV�\�VX�YLGD�~WLO
GHSHQGH�GH�XQ�EXHQ�GLVHxR�LQLFLDO�\�GH�ORV�QLYHOHV�GH�OD�FDSD�IUHiWLFD�
8Q�YROXPHQ�SHTXHxR�GH�OD�FiPDUD�VpSWLFD��SURYRFD�XQD�UHWHQFLyQ�SDUFLDO�GH�ORV�IORWDQWHV��OD�JUDVD�\
ORV�DFHLWHV�TXH�VH�HVFDSDQ�GH�OD�FiPDUD�VpSWLFD�WHUPLQDUDQ�LUUHPHGLDEOHPHQWH�LPSHUPHDELOL]DQGR�HO
SR]R�DEVRUEHQWH�HQ�FRUWR� SOD]R��DO�HMHFXWDU�XQ�QXHYR�SR]R�DEVRUEHQWH�HO�PLVPR�FRUUHUi� OD�PLVPD
VXHUWH�
$KRUD�ELHQ�SXHGH�TXH�OD�FiPDUD�VpSWLFD�WHQJD�HO�WDPDxR�DGHFXDGR�\�ELHQ�HVWXGLDGR�HO�GLVHxR�GH�VX
HQWUDGD�\�VDOLGD�SHUR�VLQ�HPEDUJR�SHUVLVWHQ�ORV�SUREOHPDV�GH�FROPDWDFLRQHV�IUHFXHQWHV�GHO�SR]R�
(Q�HVWRV�FDVRV�HO�SUREOHPD�OR�SURYRFDQ�ORV�HOHYDGRV�QLYHOHV�GH�OD�QDSD�IUHiWLFD��HO�SR]R�HV�DQHJDGR
SRU�OD�FDSD�IUHiWLFD�SXGLHQGR�SHUGHU�HVWH�KDVWD�WRGR�VX�YROXPHQ��~WLO�

�����3UREOHPDV�,QGLUHFWRV�TXH�DIHFWDQ�DO�PHGLR�DPELHQWH
/DV� QDSDV� IUHiWLFDV� TXH� HQ� PXFKDV� UHJLRQHV� GHO� JUDQ� %XHQRV� $LUHV� VH� HQFXHQWUDQ� D� HVFDVRV
FHQWtPHWURV�GHO� � VXHOR��QLYHOHV�HVWRV� LQLPDJLQDEOHV�KDFH� GLH]� DxRV�� HVWiQ� FRQWDPLQiQGRVH� FRQ� ORV
HIOXHQWHV�GH�ODV�OHWULQDV�\�ORV�SR]RV�DEVRUEHQWHV�FRQWDPLQDQGR�D�VX�YH]�D�ODV�FDSDV�PDV�SURIXQGDV�
/D� VROXFLyQ� WUDGLFLRQDO� GH� LQILOWUDFLyQ� GLUHFWD� HQ� HO� VXEVXHOR� QR� HV� PDV� UHFRPHQGDEOHV� SRU� ORV
SUREOHPDV�GH�RSHUDFLyQ�TXH�VXIUHQ�\�R�SRU�TXH� FRQWDPLQDQ�LUUHYHUVLEOHPHQWH� ORV�UHFXUVRV�KtGULFRV
VXEWHUUiQHRV�
6L�ELHQ�IXH�SRU�PXFKRV�DxRV� OD�VROXFLyQ� LQGLVFXWLEOH�SDUD� ORFDOLGDGHV�VLQ�VHUYLFLRV�FHQWUDOL]DGRV� ODV
PRGLILFDFLRQHV�GH�ORV�QLYHOHV�GH�ODV�QDSDV�GHO�VXEVXHOR�TXH�VH�YLHQHQ�SURGXFLHQGR��HQ�SDUWLFXODU�HQ
OD�FXHQFD�GHO�DFXtIHUR�3DPSHDQR��KDFHQ�KR\�HQ�LPSUDFWLFDEOH�GLFKD�DSOLFDFLyQ�SRU�TXH�VRQ�IXHQWH�GH
FRQWDPLQDFLyQ�D�SHVDU�TXH�VX�SR]R�DEVRUEHQWH�R�OHWULQD�IXQFLRQH�DSDUHQWHPHQWH�ELHQ�
/D�FRQWDPLQDFLyQ�HV�JHQHUDGD�SRU��D��VLVWHPDV�LQGLYLGXDOHV�GH�WUDWDPLHQWR�GH�HIOXHQWHV�SRU�OHWULQDV�\
SRU�VLVWHPDV�&D6H3$�TXH�IXQFLRQDQ�LQFRUUHFWDPHQWH��KDELWXDOPHQWH�FRQ�HOHYDGRV�QLYHOHV�IUHiWLFRV�
SURGXFLHQGR� HOOR� XQ� WUDWDPLHQWR� LQFRPSOHWR� \� E�� SRU� ODV� FRQH[LRQHV� FODQGHVWLQDV� D� GHVDJ�HV
SOXYLDOHV�
$PEDV�FDXVDV�VRQ�ODV�UHVSRQVDEOHV��GH�JHQHUDU�XQD�FRQWDPLQDFLyQ�SRWHQFLDO�SRU�12� � \�12� �GH���
7Q� GLDULRV� TXH� VRQ� LQFRUSRUDGRV� D� ORV� FXHUSRV� UHFHSWRUHV� HQ� IRUPD� LUUHYHUVLEOH� SURGXFLHQGR� XQD
FRQWDPLQDFLyQ�SHUPDQHQWH�\�XQ�LPSRUWDQWH�LPSDFWR�DPELHQWDO��ORV�SULPHURV�D�ODV�FDSDV�VXEWHUUiQHDV
GH� DJXD� \� OD� VHJXQGD� D� ORV� FXUVRV� QDWXUDOHV� GH� DUUR\RV� \� UtRV�� UHFHSWRUHV� ILQDOHV� GH� ODV� UHGHV
SOXYLDOHV�
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6L�ELHQ�HVWR�QRV�DIHFWD�D�WRGRV�VRQ�ODV�DXWRULGDGHV�3URYLQFLDOHV�\�0XQLFLSDOHV��ODV�TXH�GHEHQ�WRPDU
DFWLYD�SDUWLFLSDFLyQ�\�EXVFDU�XQD�VROXFLyQ�WpFQLFD�H�LQVWLWXFLRQDO�YLDEOH�TXH�OHV�SHUPLWD�FXPSOLU�FRQ�OD
IXQFLyQ�TXH�WLHQHQ�HQFRPHQGDGD�SRU� OH\��GH�YHODU�SRU� OD�FRQVHUYDFLyQ�\�HO�FXLGDGR�GH� ORV�UHFXUVRV
QDWXUDOHV�\�GH�IXHQWHV�WDQ�YLWDOHV�FRPR�ODV�GH�DJXD�SRWDEOH�\�UHJODPHQWDU�� OD� OH\��������&yGLJR�GH
$JXD�GH�OD�3URY�GH�%V�$V�
'HQWUR� GH� HVWH� PDUFR� ORV� 0XQLFLSLRV� GHEHUiQ� HVWDEOHFHU� OD� SURKLELFLyQ� GH� OD� LQILOWUDFLyQ� GLUHFWD� R
SRVWHULRU� D� FiPDUDV� VpSWLFDV� GH� WRGR� HIOXHQWH� XUEDQR� \� UHJODPHQWDU� ORV� VLVWHPDV� GH� WUDWDPLHQWR
VHFXQGDULR�TXH�VHUiQ�KRPRORJDGRV�\�DSUREDGRV�
��6LWXDFLyQ�DPELHQWDO�GHO�iUHD�GH�HVWXGLR
���&RPSRVLFLyQ�+tGULFD�VXEWHUUiQHD
(Q� JUDQ� SDUWH� GHO� &RQXUEDQR� HO� DFXtIHUR� 3XHOFKHV�� KLGUDXOLFDPHQWH� YLQFXODGR� HQ� IRUPD� YHUWLFDO� \
FRQVWLWX\HQGR�XQ� ~QLFR� VLVWHPD�FRQ� OD� IUHiWLFD�� WLHQH� YDORUHV�GH�QLWUDWRV�DOWRV� \� VXEVLVWHQ� VHFWRUHV
FRVWHURV�FRQ�ORV�IHQyPHQRV�GH�LQWUXVLyQ�VDOLQD�
$� SDUWLU� GHO� ��� HO� VLVWHPD� DFXtIHUR� HV� PiV� YXOQHUDEOH� D� OD� FRQWDPLQDFLyQ� SRU� OD� GLVPLQXFLyQ� GHO
HVSHVRU�HQ�OD�]RQD�VDWXUDGD�\�GH�DLUHDFLyQ��SRU�DVFHQVR�GH�OD�IUHiWLFD�
'HO�PLVPR�PRGR�DXPHQWD�HO� ULHVJR�DPELHQWDO� SRU� GHVFDUJD�GH�HIOXHQWHV�GRPLFLOLDULRV�D� ODV� QDSDV
VREUHHOHYDGDV��)DOWD�WDPELpQ�HO�VDQHDPLHQWR�GH�ORV�FXUVRV�VXSHUILFLDOHV�
(VWiQ�HQ�HMHFXFLyQ�HQ�DOJXQDV�ORFDOLGDGHV�SUR\HFWRV�GH�HPHUJHQFLD�GH�GHSUHVLyQ�GH�QDSDV�
1R� H[LVWH� HQ� HO� $0%$� XQ� FRQRFLPLHQWR� LQWHJUDGR� GH� OD� GLQiPLFD� \� VLWXDFLyQ� DFWXDO� GHO� DJXD
VXEWHUUiQHD�QL�GH�OD�FDOLGDG�GH�OD�PLVPD�
6H� WRUQD� LQGLVSHQVDEOH� OD� HILFLHQWH� LQWHUYHQFLyQ� GHO� VHFWRU� S~EOLFR� D� ILQ� GH� SRGHU� LPSOHPHQWDU� XQD
JHVWLyQ�LQWHJUDGD�\�VXVWHQWDEOH�GHO�UHFXUVR�+tGULFR��PHMRUDQGR�HO�FRQRFLPLHQWR�GH�ORV�SURFHVRV�\�VXV
LPSDFWRV�QDWXUDOHV��VRFLDOHV�\�HFRQyPLFRV�
3RU� XOWLPR� OD� IDOWD� GH� XQD� SROtWLFD� QDFLRQDO� GH� PDQHMR� \� SURWHFFLyQ� GH� ORV� UHFXUVRV� KtGULFRV� TXH
SHUGXUH�HQ�HO�WLHPSR�QRV�H[SRQH�D�VXIULU�HQ�XQ FRUWR�ODSVR�OD�SHUGLGD�WRWDO�GH�HVH�UHFXUVR�\�GH�XQD
IXHQWH�DOWHUQDWLYD�GH�DEDVWHFLPLHQWR�GHO�5tR�GH�OD�3ODWD�
/D�SURYLQFLD�GH�%XHQRV�$LUHV�WLHQH�OD�PiV�LPSRUWDQWH�UHVHUYD�GH�DJXD�VXEWHUUiQHDV�GHO�SDtV�
/D� KLGURORJtD� GHO� iUHD� SXHGH� FDUDFWHUL]DUVH� FRPR� XQ� VROR� DFXtIHUR� P~OWLSOH� LQWHJUDGR� SRU� YDULDV
FDSDV� FRQ� FRPSRUWDPLHQWR�DFXtIHUR�� �$� ODV� IRUPDFLRQHV�JHROyJLFDV� TXH� SHUPLWHQ� OD� FLUFXODFLyQ� GHO
DJXD� SRU� HVWRV� SRURV� VH� ODV� GHQRPLQD� DFXtIHURV�� 7HQGUHPRV� HQ� HO� VXEVXHOR� GRV� ]RQDV
GLIHUHQFLDGDV�� XQD� LQIHULRU�� VDWXUDGD� \� RWUD� VXSHULRU� QR� VDWXUDGD�� OODPDGD� ]RQD� GH� DLUHDFLyQ R
YDGRVD��(O�QLYHO� IUHiWLFR IOXFW~D� YHUWLFDOPHQWH�D� OR� ODUJR�GHO� WLHPSR�HQ�HVWDV�GRV� ]RQDV� \� FXDQGR
DVFLHQGH�GHPDVLDGR�D� OD�VXSHUILFLH� OD�]RQD�QR�VDWXUDGD�VH� WUDQVIRUPD�HQ�VDWXUDGD�\�GHVDSDUHFH�OD
]RQD�GH�DLUHDFLyQ�
(Q�XQ�SHUILO� LGHDO�D� SDUWLU�GH� OD�VXSHUILFLH� GHO� WHUUHQR�� YDPRV�D�HQFRQWUDU�� GH�DUULED�KDFLD� DEDMR�� OD
]RQD�GH�DLUHDFLyQ��R�QR�VDWXUDGD��VHSDUDGD�GH�OD�]RQD�GH�VDWXUDFLyQ�SRU�XQD�IUDQMD�FDSLODU��JUiILFRV��
\� ���� /D�SULPHUD� ]RQD�HVWi� FRQIRUPDGD�SRU�PDWHULD� HQ� ORV� WUHV� HVWDGRV� GH� DJUHJDFLyQ� SRVLEOHV�� 6
�VyOLGR���/��OtTXLGR�\�*��JDVHRVR���(VWD�HV�OD�]RQD�GRQGH�HQ�ORV�VLVWHPDV�GH�LQILOWUDFLyQ��VH�SURGXFHQ
ORV�IHQyPHQRV�GH�R[LGDFLyQ�\�HO�DPRQLDFR��1+� ��VH�WUDQVIRUPD�HQ�QLWULWR�\�QLWUDWR���12� \�12� �3RU� XOWLPR� HQ� OD� VHJXQGD� ]RQD� VH� HQFXHQWUD� OD�PDWHULD� VROR� HQ� HVWDGR� 6� \� /�� � HVWD� HV� OD� UHJLyQ
DQy[LFD�DQDHUyELFD� GRQGH� VH� SURGXFH� OD� GHVQLWUILFDFLyQ� GH� ORV� QLWULWRV� \� QLWUDWRV� �12�� \� 12�� �WUDQVIRUPDQGRVH�HQ�1���1�2�\�12��HVWRV�WUHV�~OWLPRV�HQ�FRQGLFLRQHV�QRUPDOHV�VRQ� JDVHRVRV��
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)LJXUD����SHUILO�VXEWHUUiQHR�FRQ�QLYHOHV�GH�QDSD�KLVWRULFDV�KDVWD�OD�GpFDGD�GHO���
)LJXUD����SHUILO�GH�OD�VLWXDFLyQ�DFWXDO

/RV�DFXtIHURV�VH�HQFXHQWUDQ�VHSDUDGRV�HQWUH�VL�SRU�FDSDV�FRQ�FRPSRUWDPLHQWR�DFXLWDUGR���IRUPDFLyQ
TXH�FRQWHQLHQGR�DJXD�OD�WUDQVPLWHQ�PX\�OHQWDPHQWH�SRU�OR�TXH�WDQWR�QR�VRQ�DSWRV�SDUD�FDSWDFLRQHV�
SHUR�VL�TXH�SHUPLWHQ�XQD�UHFDUJD GH�RWUR�DFXtIHUR��
/DV�WUHV�FDSDV�SULQFLSDOHV�VRQ�
6XEDFXtIHUR�(SLSXHOFKH��DORMDGR�HQ�VHGLPHQWRV�SDPSHDQR�\�3RVSDPSHDQRV�
6XEDFXtIHUR�3XHOFKH�DORMDGR�HQ�DUHQDV�SXHOFKHV
6XEDFXtIHUR�+LSRSXHOFKH��IRUPDGR�SRU�ORV�VHGLPHQWRV�GH�ODV�VHULHV�3DUDQLDQD�\�3UHSDUDQLDQD�

(VTXHPD�GH�ORV�6XEDFXLIHURV
(O�6XEDFXtIHUR�(SLSXHOFKH��HVWi�PiV�FHUFD�GH�OD�VXSHUILFLH��SRU�OR�WDQWR�HV�UHFHSWRU�LQPHGLDWR�GH�ODV
DFWLYLGDGHV� GHO� KRPEUH�� (VWH� DFXtIHUR� VXSHUILFLDO� IXH� \� HV� PX\� H[SORWDGR� OR� TXH� KD� GHMDGR� FRPR
FRQVHFXHQFLD�TXH�OD�SURIXQGLGDG�D�OD�TXH�VH�OR�ORFDOL]D�HV�FDGD�YH]�PD\RU�\�HQ�DOJXQRV�FDVRV�\D�VH
KD�DJRWDGR��FRPR�HQ�ORV�DOUHGHGRUHV�GH�%HUD]DWHJXL��4XtOPHV��HWF���(O�JUDGR�GH�FRQWDPLQDFLyQ�TXH
SUHVHQWD�HV�HQ�JHQHUDO�HOHYDGR�HQ� ODV�]RQDV�XUEDQDV�SURGXFWR�SULQFLSDOPHQWH�GH� OD� IDOWD� GH� UHGHV
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FORDFDOHV�� OR� TXH� GHULYD� HQ� FRQWDPLQDFLyQ� GH� 1LWULWRV� \� 1LWUDWRV� \� DGHPiV� SRU� ORV� GHVHFKRV
LQGXVWULDOHV��/D�SDUWH�VXSHULRU�QRUPDOPHQWH�HV�FRQRFLGD�FRPR�OD��QDSD�IUHiWLFD��
$�PHQXGR�VH�H[SORWD�ORV�DFXtIHURV�GH�PDQHUD�H[FHVLYD�OR�TXH�RFDVLRQD�OD�UHGXFFLyQ�GH�VXV�QLYHOHV�
(VWR�LPSOLFD�XQ�LQFUHPHQWR�HQ�ORV�FRVWRV�GH�ERPEHR�\�OD�SRVLELOLGDG�GH�TXH�HO�DFXtIHUR�VH�FRQWDPLQH
FRQ�HO�DJXD�VDODGD�TXH�HVWD�SRU�GHEDMR�
/DV�DJXDV�VXEWHUUiQHDV�WDPELpQ�VH�SXHGHQ�FRQWDPLQDU�FRQ�ODV�DJXDV�UHVLGXDOHV�TXH�VH�GHVFDUJDQ
HQ� ORV� UtRV�R�GHELGR�D�GHWHUPLQDGDV� SUiFWLFDV�DJUtFRODV��8QD� YH]� TXH� VH� FRQWDPLQDQ�� UHVXOWD�PX\
GLItFLO�\�FRVWRVR�ORJUDU�TXH�YXHOYDQ�D�DGTXLULU�VX�FDUDFWHUtVWLFD�LQLFLDO��HQ�RFDVLRQHV�OD�FRQWDPLQDFLyQ
HV�LUUHYHVLEOH�
(O� 6XEDFXtIHUR� 3XHOFKH�� VH� OR� SXHGH� HQFRQWUDU� FRQ� XQD� YDULDFLyQ� HQWUH� ORV� ��� \� ��� PHWURV� GH
SURIXQGLGDG�HQ�HO�WHUUHQR��+DVWD�KDFH�XQ�WLHPSR�DWUiV�HUD�QDWXUDOPHQWH�SRWDEOH�HQ�WRGD�VX�H[WHQVLyQ�
GH�PX\�EXHQD�FDOLGDG��SHUR� OD� H[FHVLYD�H[SORWDFLyQ� \� OD� IDOWD� GH� FORDFDV�HQ�GHWHUPLQDGRV� OXJDUHV
HVWD�KDFLHQGR�TXH�VX�FDOLGDG�EDMH��\D�VHD�SRU�FRQWDPLQDFLyQ�TXtPLFD�\�R�EDFWHULROyJLFD�
(Q�DOJXQRV� OXJDUHV�GHO�FLQWXUyQ�XUEDQR�TXH�URGHD�D� OD�&LXGDG�GH�%XHQRV�$LUHV� \D�QR�VH� OR�SXHGH
XWLOL]DU�SRU� OD�VREUHH[SORWDFLyQ�D�TXH�VH�YLR�VRPHWLGD�R�SRU� OD�FDUJD�FRQWDPLQDQWH�KLVWyULFD�TXH�KD
UHFLELGR�GH�ORV�HIOXHQWHV�FORDFDOHV�GRPLFLOLDULRV��KDVWD�ORV�SHOLJURVRV�LQGXVWULDOHV�
(Q�RWURV�VHFWRUHV��DO�VXVSHQGHUVH�PDVLYDPHQWH� OD�H[SORWDFLyQ�SRU� OD� OOHJDGD�GH� ODV� UHGHV�GH�DJXD
FRUULHQWH�KD�FRPHQ]DGR�XQD�UHFXSHUDFLyQ�QR�FRQWURODGD�GH�ORV�DQWLJXRV�QLYHOHV�GHO�DJXD�IUHiWLFD��OR
FXDO� VXPDGR� DO� SHUtRGR� K~PHGR� GHO� FOLPD� SRU� HO� TXH� HVWDPRV� DWUDYHVDQGR� HQ� OD� ~OWLPD� GpFDGD
SURGXFHQ� ODV� \D� FRQRFLGDV� LQXQGDFLRQHV� GH� VyWDQRV� \� HQ� DOJXQRV� FDVRV� TXH� HO� DJXD� OOHJXH
GLUHFWDPHQWH� D� VXSHUILFLH�� HVWH� IHQyPHQR� VH� YH�PD[LPL]DGR� FXDQGR� QR� H[LVWH� XQD� UHG� FORDFDO� HQ
SDUDOHOR�FRQ�OD�UHG�GH�DJXD�
(Q� VXPD�� HO� FOLPD� K~PHGR�� HO� DEDQGRQR� PDVLYR� GH� ORV� SR]RV� GH� H[SORWDFLyQ� GRPLFLOLDULRV�� OD
LPSRUWDFLyQ� GH� DJXD� D� VHFWRUHV� VLQ� FORDFDV�� VRQ� ORV� SULQFLSDOHV� IDFWRUHV� D� WHQHU� HQ� FXHQWD� SDUD
SODQLILFDU�XQD�VROXFLyQ�HIHFWLYD�D�HVWH�SUREOHPD�
(Q�OD�3URYLQFLD�GH�%XHQRV�$LUHV��VH�KDEOD�GHO�DFXtIHUR�3XHOFKH�FRQ�XQD�UHVHUYD�GH�DJXD�GH����NPV�
F~ELFRV�GH�DJXD�WRWDO�FRQ�XQD� UHFXSHUDFLyQ�QDWXUDO�GH�XQ������(VWR�GD� OD�SRVLELOLGDG�GH�GDU�DJXD
SRWDEOH�D�FDVL�ODV�ô�SDUWHV�GH�OD�SREODFLyQ�WRWDO�GH�OD�5HS~EOLFD�$UJHQWLQD�
(Q�FDVRV�SXQWXDOHV��OD�VREUHH[WUDFFLyQ�SURGXFH�
��5HEDVDPLHQWR�GH�ODV�SURSLHGDGHV�GH�ILOWUR�OHQWR�EDFWHULROyJLFR�\�TXtPLFR�
��1R�UHSRVLFLyQ�GH�ORV�QLYHOHV�IUHiWLFRV�QRUPDOHV��EDMDQ�ODV�QDSDV�
��6DOLQL]DFLyQ�GHO�DFXtIHUR�
(O� 6XEDFXtIHUR� +LSRSXHOFKH� HV� HO� PHQRV� FRQRFLGR� GH� ORV� WUHV� GHELGR� D� OD� SRFD� FDQWLGDG� GH
SHUIRUDFLRQHV� TXH� OR� DOFDQ]DQ�� /D� FDOLGDG� TXtPLFD� GH� VXV� DJXDV� HV� EDMD� \D� TXH� � SUHVHQWD� DOWRV
YDORUHV�GH�VDOLQLGDG�������D��������SSP�

����(O�SUREOHPD�GH�ODV�1DSDV
&XDQGR�HO�SUREOHPD�LUUXPSLy�HQ�DOJXQDV�]RQDV�GH�OD�&DSLWDO��VH�VXSR�TXH�HVWiEDPRV�DQWH�XQ�GUDPD
FROHFWLYR�GH�DOFDQFHV� LQLPDJLQDEOHV��9LOOD�'HYRWR��9LOOD�5HDO� \�9HUVDOOHV� IXHURQ� ORV�SULPHURV�EDUULRV
DIHFWDGRV��VHJXLGRV�SRU�DOJXQRV�VHFWRUHV�GH�OD�IUDQMD�SDUDOHOD�D�OD�$Y��*HQHUDO�3D]�
$� ILQHV�GHO������HO�SUREOHPD�FUHFLy�QRWDEOHPHQWH��6DQ�)HUQDQGR��/RPDV�GH�=DPRUD��/D�0DWDQ]D�
$OPLUDQWH�%URZQ��(VWHEDQ�(FKHYHUUtD��(]HL]D��4XLOPHV��0RUyQ�� ,WX]DLQJy��+XUOLQJKDP��*HQHUDO�6DQ
0DUWtQ��6DQ�,VLGUR�\�7LJUH�VH�VXPDURQ�D�OD�OLVWD�GH�GLVWULWRV�VXEXUEDQRV�DIHFWDGRV��$�HOORV�VH�GHEHQ
VXPDU�RWURV�GLVWULWRV�GHO�LQWHULRU�GH�OD�SURYLQFLD��PiV�YDULRV�GLVWULWRV�SHUWHQHFLHQWHV�D�RWUDV�SURYLQFLDV�
FRPR�6DQWD�)p��(QWUH�5tRV��/D�3DPSD�\�&yUGRED��&DGD�GLVWULWR�FRQ�VX�SUREOHPD��D�FDXVD�GH�VX�UtR�
VX�DUUR\R�R�VX�EDMtR�
(O�IHQyPHQR�GH�VREUHHOHYDFLyQ�GH�QDSDV�HQ�OD�UHJLyQ�VXGRHVWH�GHO�SULPHU�FRUGyQ�GHO�*UDQ�%XHQRV
$LUHV� LQGLFD�XQ� FDPELR�PDUFDGR� HQ� HO� EDODQFH� KtGULFR� GH� ODV� FXHQFDV� GH� ORV� FXUVRV� LQWHULRUHV�� HQ
SDUWLFXODU� OD�GHO�5tR�0DWDQ]D�5LDFKXHOR�\�GH� ORV�DUUR\RV�6DQWD�&DWDOLQD��'HO�5H\��'H� ODV�3HUGLFHV�
6DQ�)UDQFLVFR��/DV�3LHGUDV��-LPpQH]�\�/DV�&RQFKLWDV�

(VTXHPD� LOXVWUDWLYR�GHO�SHUILO�VXEWHUUiQHR�KLGUROyJLFR�GH�XQD� ORFDOLGDG�FRQ�DEDVWHFLPLHQWR�GH�DJXD
SRU�SHUIRUDFLyQ�
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0LVPD� ORFDOLGDG�� GRQGH� VH� UHHPSOD]y� HO� DEDVWHFLPLHQWR� GH� DJXD� VXEWHUUiQHD� SRU� XQ� VLVWHPD
FHQWUDOL]DGR

����&DXVDV�GHO�)HQyPHQR�GH�ODV�1DSDV�
&RPR�HQ�WRGRV�ORV�JUDQGHV�SUREOHPDV��ODV�FDXVDV�VRQ�PXFKDV�\�VH�HQWUHPH]FODQ�HQWUH�Vt��GHELGR�DO
WLHPSR�HQ�TXH�VH�YLHQHQ�PDQLIHVWDQGR��3RGUtDPRV�GLYLGLU�HVWDV�FDXVDV�HQ�GRV��QDWXUDOHV�\�DUWLILFLDOHV�
������&DXVDV�1DWXUDOHV�
(Q� HVWRV� ~OWLPRV� DxRV� VH� UHJLVWUD� HQ� OD� UHJLyQ� SDPSHDQD�� XQ� DXPHQWR� HQ� ODV� SUHFLSLWDFLRQHV� TXH
JHQHUDURQ�DVFHQVRV�FRQWLQXRV�GHO�QLYHO� IUHiWLFR��(Q�HO�$0%$�VH�YH�PDV�FODUDPHQWH�HQ�VHFWRUHV�GH
WRSRJUDItD� EDMD� GH� ODV� FXHQFDV� \� D� VXEFXHQFDV� KLGURJUiILFDV�� GDQGR� OXJDU� D� DIORUDPLHQWR� \
FROPDWDFLyQ� GH� SR]RV� FLHJRV�� (VWH� LQFUHPHQWR� GH� ODV� SUHFLSLWDFLRQHV� VH� GHEH� D� ORV� VLJXLHQWHV
IHQyPHQRV�
��������/D�&RUULHQWH�GHO�1LxR�
(O�1LxR�HV�XQD�PDQLIHVWDFLyQ�QDWXUDO�GHO�FOLPD�TXH�DSDUHFH�FRQ�XQD�SHULRGLFLGDG�GH�GRV�D�VLHWH�DxRV�
(V� HO� UHVXOWDGR� GH� OD� E~VTXHGD� GHO� HTXLOLEULR� GLQiPLFR� HQWUH� HO� RFpDQR� 3DFtILFR� HFXDWRULDO� \� OD
DWPyVIHUD�D�WUDYpV�GH�XQ SURFHVR�TXH�VH�DXWRDOLPHQWD�HQ�IRUPD�SHUPDQHQWH�SURYRFDQGR�TXH�HO�FOLPD
VH�FRQGLFLRQH�SRU�HO�FRPSRUWDPLHQWR�GH�ORV�RFpDQRV�� ORV�YLHQWRV�UHJLRQDOHV�\� OD�WHPSHUDWXUD�GH�ODV
DJXDV��$QWH� OD�FRLQFLGHQFLD�GH�FLHUWRV� IDFWRUHV��XQ�SXOVR�1LxR�VH�GLVSDUD� \� GHVDUUROOD� XQ�FLFOR� TXH
SXHGH�H[WHQGHUVH�SRU�PiV�GH�XQ DxR��PRGLILFDQGR� ODV�FRQGLFLRQHV�DWPRVIpULFDV�\�PDQLIHVWDQGR�VX
HIHFWR�HQ�ODV�SUHFLSLWDFLRQHV�
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��������(O�(IHFWR�,QYHUQDGHUR�
6DEHPRV�TXH�HO�SDXODWLQR�DXPHQWR�GH�OD�WHPSHUDWXUD�JOREDO�SRU�GLYHUVRV�IDFWRUHV��HVWi�RFDVLRQDQGR
XQ� OHQWR�SHUR� ILUPH�GHUUHWLPLHQWR�GH� ORV�KLHORV�SRODUHV�� OR�TXH� WUDH�DSDUHMDGR�XQ� LQFUHPHQWR�HQ� ODV
SUHFLSLWDFLRQHV� HQ� WRGR� HO� PXQGR�� FRQ� HO� FRQVLJXLHQWH� DXPHQWR� HQ� ORV� QLYHOHV� GH� ODV� DJXDV� GH
VXSHUILFLH�\�GH�ODV�QDSDV��/DV�FDXVDV�GH�HVWH�LQFUHPHQWR�HV�HO�H[FHVR�GH�DQKtGULGR�FDUEyQLFR�HQ�OD
DWPyVIHUD�\�SRVLEOHPHQWH�WDPELpQ�HO�³DJXMHUR�GH�R]RQR´��DPERV�IHQyPHQRV�FDXVDGRV�SRU�HO�KRPEUH�
������&DXVDV�$UWLILFLDOHV�
��������/D�8UEDQL]DFLyQ�VLQ�SODQLILFDFLyQ�\�FRQWURO�
(Q�HO�$0%$�KD\�XQ�FXDGUR�FRPSOHMR�GH�VLWXDFLyQ�GHELGR�D�TXH�
1R�H[LVWLy�XQ�XVR�UDFLRQDO�\�SODQLILFDGR�GHO�WHUULWRULR��HVR�HVWD�GHILQLGR�SRU�ORV�DQiOLVLV�GHVGH�ILQHV�GHO
VLJOR�;,;�DO�DFWXDO��FRQ�OD�GLVWULEXFLyQ�XUEDQD�\�HO�XVR�GH�OD�WLHUUD�FRQ�XQD�GLVWULEXFLyQ�FDVL�DQiUTXLFD�\
GH�LQWHUHVHV�HFRQyPLFRV���(O�FUHFLPLHQWR�GH�ODV�FLXGDGHV��RFDVLRQD�TXH�ODV�FRQVWUXFFLRQHV�DYDQFHQ
DUELWUDULDPHQWH�VREUH� ORV�HVSDFLRV�YHUGHV�URPSLHQGR�HO�PtQLPR�HTXLOLEULR�QDWXUDO� LPSUHVFLQGLEOH��/D
IDOWD� GH� SOD]DV� VXILFLHQWHV�� OD� SpUGLGD� GH� ORV� SXOPRQHV� GH� PDQ]DQD�� OD� SDXODWLQD� GHVDSDULFLyQ� GH
FDQWHURV� \� MDUGLQHV� \� HO� DXPHQWR� GH� VXSHUILFLHV� LPSHUPHDELOL]DGDV�� LPSRVLELOLWDQ� OD� UHVSLUDFLyQ� GHO
VXHOR��FRQ�WRGRV�ORV�SURFHVRV�QDWXUDOHV�TXH�VRQ�FRQVHFXHQFLD�GH�HOOR�
(O�UiSLGR�FUHFLPLHQWR�GH�OD�SREODFLyQ�REOLJD�D�H[WHQGHU�OD�FRQVWUXFFLyQ�GH�EDUULRV�GH�PHGLDQR�\�EDMR
FRVWR�� 3RU� HOOR� HV� TXH� DSDUHFHQ� RUJDQL]DFLRQHV� LQPRELOLDULDV� LQHVFUXSXORVDV� TXH� DSURYHFKDQ� HVWD
VLWXDFLyQ�SDUD�DSURSLDUVH�GH�WHUUHQRV�EDMRV�D�ORV�TXH�HQ�SRFR�WLHPSR�ORV�SUHSDUDQ��ORWHDQ�\�YHQGHQ�D
EDMR�SUHFLR�R�HQ�SODQHV�D�ODUJR�SOD]R��/D�SREODFLyQ�FDUHQFLDGD�\�VLQ�PD\RU�IRUPDFLyQ�HV�SUHVD�IiFLO�GH
HVDV�RUJDQL]DFLRQHV��TXH� ORV�DUURMD�HQ�PHGLR�GH�XQ�SUREOHPD�TXH� OXHJR�QDGLH�SXHGH�UHPHGLDU��(Q
HVWRV� FDVRV� WDPELpQ� SDUWH� GH� OD� UHVSRQVDELOLGDG� HV� GH� ODV� DXWRULGDGHV�� TXH� SHUPLWHQ� D� ODV
RUJDQL]DFLRQHV�FRQFUHWDU�VX�SODQ��GHMDQGR�TXH�VH�FXEUD�XQ�HVSDFLR�TXH�VyOR�GHELHUD�GHVWLQDUVH�D�OD
DUERUL]DFLyQ�FRPR�HVSDFLR�YHUGH�
$GHPiV�D~Q�IDOWD�FRPSOHWDU�OD�UHG�S~EOLFD�GH�DJXD�SRWDEOH�FRQ�XQ�GpILFLW�JUDQGH�HQ�UHGHV�FORDFDOHV�\
HQ�WUDWDPLHQWR�GH�HIOXHQWHV�

��������/D�GHVDSDULFLyQ�GH�ORV�ERVTXHV�QDWXUDOHV�
6L�ELHQ�QR�H[LVWLHURQ�ERVTXHV� LPSRUWDQWHV�HQ�%XHQRV�$LUHV��QR�VH�SXHGH�QHJDU� OD� LPSRUWDQFLD�TXH
WLHQH�HQ�WRGR�HO�PXQGR�OD�UiSLGD�GHVWUXFFLyQ�GH�ORV�ERVTXHV��VHOYDV�\�PRQWHV�HQ�JHQHUDO��$GHPiV��HQ
%XHQRV�$LUHV�GHEH�DJUHJDUVH�OD�QRWRULD�GLVPLQXFLyQ�GH�OD�H[SORWDFLyQ�DJUtFROD��WRGR�OR�FXDO�LQFLGH�HQ
EXHQD�PHGLGD�HQ�HO�HTXLOLEULR�GH�OD�KXPHGDG�GH�OD�DWPyVIHUD�\�HO�VXHOR��<�WDPELpQ�OD�FDGD�YH]�PiV
JHQHUDOL]DGD�WHQGHQFLD�D�TXLWDU�iUEROHV�DxRVRV�TXH�FRQ�VXV�UDtFHV�GDxDQ�YHUHGDV��WDSLDOHV��SDUHGHV�
FDxHUtDV��SR]RV�FLHJRV�\�QDWDWRULRV��1DGLH�FRQVLGHUD�TXH�HV�LPSUHVFLQGLEOH�UHSRQHU�FDGD�iUERO�WDODGR�
\�TXH�HQ�HVWD�pSRFD�SRU�FDGD�XQR�TXLWDGR�VH�GHEHUtDQ�SODQWDU�GRV�R�PiV��SDUD�FRPSHQVDU�HO�GpILFLW
GH�iUEROHV�\�HO�DXPHQWR�GH�SREODFLyQ�
��������/D�DEUXSWD�GLVPLQXFLyQ�GHO�FRQVXPR�GH�DJXD�GH�QDSDV�
$O�LPSOHPHQWDUVH�OD�LQVWDODFLyQ�PDVLYD�GH�UHGHV�GH�DJXD�SRWDEOH��VLQ�WHQHU�SUHVHQWH�HO�HVWXGLR�GH�VX
UHVSHFWLYR� LPSDFWR� DPELHQWDO�� VH� GLVPLQX\y� HQ� IRUPD� PX\� LPSRUWDQWH� OD� H[WUDFFLyQ� GH� DJXD� FRQ
ERPEDV�� (Q� PXFKRV� VHFWRUHV� SDUHFH� YHUVH�� XQD� UHODFLyQ� HQWUH� HO� DXPHQWR� GH� UHGHV� FRQ� DJXD
LPSRUWDGD�GHO�5tR�GH�/D�3ODWD��GHVDFWLYDFLyQ�GH�SR]RV��GH�H[SORWDFLyQ�GRPLFLOLDULRV�\��GH�SR]RV�GH
PD\RU�HQYHUJDGXUD��SUHVHQFLD�GH�SR]RV�FLHJRV�\�DVFHQVR�GH�QLYHOHV�GH�DJXD�VXEWHUUiQHD�
$�HVWR�GHEH�VXPDUVH�OD�VHQVLEOH�GLVPLQXFLyQ�GH�OD�DFWLYLGDG�LQGXVWULDO�HQ�WRGR�%XHQRV�$LUHV�D�FDXVD
GH� OD� UHFHVLyQ�HFRQyPLFD�� OR�TXH� WDPELpQ� LPSOLFy�XQD�VHQVLEOH�PHUPD�HQ�HO�FRQVXPR�GHO�DJXD�GH
QDSDV��'H�HVWD�PDQHUD�� ODV�QDSDV�TXH�GXUDQWH�GpFDGDV� IXHURQ�VXFFLRQDGDV�SRU�PLOHV�GH�ERPEDV�
DKRUD�FUHFHQ�D�XQ�QLYHO�LQFRQWURODEOH�
��������(O�DXPHQWR�GH�OD�FDQWLGDG�GH�SR]RV�DEVRUEHQWHV�
8QR�GH�ORV�PD\RUHV�SUREOHPDV�TXH�SODQWHD�HO�XVR�GH�DJXDV�VXEWHUUiQHDV�HV�VX�FRQWDPLQDFLyQ��/DUHFXSHUDFLyQ GH� ODV�DJXDV�FRQWDPLQDGDV�HV�PX\�GtILFLO� \� OHQWD�QR� OOHJDQGR�D�VHU� WRWDO��3RU� WDQWR
FRQYLHQH�WRPDU�PHGLGDV�SUHYHQWLYDV SDUD�TXH�OD�FRQWDPLQDFLyQ�QR�RFXUUD��/RV�DFXtIHURV�SRU�OD�OHQWD
FLUFXODFLyQ� GH� ODV� DJXDV� \� OD� FDSDFLGDG� GH� DGVRUFLyQ� GH� ORV� WHUUHQRV� SXHGHQ� WDUGDU� PXFKR� HQ
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SUHVHQWDU� OD�FRQWDPLQDFLyQ��/RV�DFXtIHURV�SUHVHQWDQ�XQ�QRWDEOH�SRGHU�GHSXUDGRU� IUHQWH�D�PXFKRV
FRQWDPLQDQWHV�DXQTXH�WLHQH�XQ�OtPLWH GHSHQGLHQGR�GHO�DJHQWH�FRQWDPLQDQWH��(O�DJXD�VXEWHUUiQHD�VH
FRQWDPLQD�SRU�ODV�IRVDV�VpSWLFDV��SR]RV�QHJURV��IXJDV�GHO�VLVWHPD�GH�DOFDQWDULOODGR�
(O�DXPHQWR�GH�ORV�SR]RV�DEVRUEHQWHV�GH� ORV�VLVWHPDV� LQGLYLGXDOHV�GH� WUDWDPLHQWR�GRPLFLOLDULRV��VRQ
FRQVHFXHQFLD� GLUHFWD� GH� OD� XUEDQL]DFLyQ� GHVFRQWURODGD� VLQ� OD� DGHFXDGD� SURYLVLyQ� GH� GHVDJ�HV
FORDFDOHV�� TXH� HQ� DOJXQD� PHGLGD� FRQWULEX\H� FRQ� VXV� DSRUWHV� DO� LQFUHPHQWR� GH� ODV� QDSDV� \�
HVSHFLDOPHQWH��D�VX�FRQWDPLQDFLyQ�PHGLDQWH�ORV�1LWULWRV�\�1LWUDWRV���VLHQGR�HO�SULQFLSDO�SUREOHPD�GH
FRQWDPLQDFLyQ�GH�ODV�DJXDV�VXEWHUUiQHDV�HQ�ODV�FLXGDGHV�GH�QXHVWUR�SDtV��
��������/D�REVWDFXOL]DFLyQ�GH�ODV�QDSDV�
/DV�QDSDV�FRUUHQ�EDMR�OD�WLHUUD�HQ�IRUPD�GH�UtRV�VXEWHUUiQHRV��FRQ�DIOXHQWHV�\� ODJRV�LJXDO�TXH�HQ�OD
VXSHUILFLH�� (Q�PXFKRV� FDVRV� HVDV� FRUULHQWHV� GH� DJXD� QR� FLUFXODQ� OLEUHPHQWH�� VLQR� TXH� OR� KDFHQ� D
WUDYpV�GH�XQDV� FDSDV�SRURVDV�GHO� VXHOR�� FRPR�VL� IXHUD� FLUFXODQGR� GHQWUR� GH� XQD� JUDQ� HVSRQMD�� (O
GHVDUUROOR� R� DPSOLDFLyQ� GH� QXHYDV� UXWDV� R� OD� FRQVWUXFFLyQ� GH� REUDV� LPSRUWDQWHV� TXH� REVWDFXOLFHQ
LQDGYHUWLGDPHQWH�XQD�GH�HVDV�FRUULHQWHV��FRPR� ORV�VXEWHUUiQHRV��SURYRFDUtD�HO�HIHFWR�GH�XQ�GLTXH�
8Q�HMHPSOR�GH�HVWR�HV�HO�HQVDQFKH�UHODWLYDPHQWH�UHFLHQWH�GH�OD�$Y��*HQHUDO�3D]�\�RWUR�HV�HO�EDUULR
³/D�+RUTXHWD´��HQ�ODV�/RPDV�GH�6DQ�,VLGUR��GHQWUR�GH�XQD�³<´�IRUPDGD�SRU�OD�ELIXUFDFLyQ�GHO�$FFHVR
1RUWH�HQ�HO�$FFHVR�D�3LODU�\�HO�$FFHVR�D�7LJUH��6L�ELHQ�HVWDV� UXWDV� IXHURQ�FRQVWUXLGDV�KDFH� WDO� YH]
PiV�GH�WUHLQWD�DxRV�VLQ�TXH�VH�LQIRUPHQ�WUDVWRUQRV��XUEDQL]DU�OD�VXSHUILFLH�HQWUH�ORV�EUD]RV�GH�OD�³<´
SRGUtD�VHU�XQ�IDFWRU�GHVHQFDGHQDQWH��\�HQ�FXDOTXLHU�PRPHQWR�SRGUtDQ�GDUVH�D�FRQRFHU�DQRPDOtDV�HQ
HO�FRPSRUWDPLHQWR�GH�ODV�QDSDV�
(V� PX\� GLItFLO� SDUD� QXHVWUD� FLYLOL]DFLyQ� YLYLU� HQ� DUPRQtD� FRQ� HO� PHGLR� DPELHQWH�� 7DO� HV� DVt� TXH
SHUPDQHQWHPHQWH� HVWDPRV� LQIOLJLpQGROH� DJUHVLRQHV�� VLQ� UHFDSDFLWDU� TXH� HQ� DOJ~Q� PRPHQWR� pO� VH
UHFXSHUDUi�GH�WDQWR�DEXVR��/D�OH\�GH�DFFLyQ�\�UHDFFLyQ�HV�LQDOWHUDEOH��\�GHEHUtDPRV�SUHRFXSDUQRV�DO
FRQVLGHUDU�ORV�H[FHVRV�FRPHWLGRV�HQ�WRGR�HO�PXQGR��3HUR�OLPLWiQGRQRV�DO�WHPD�TXH�QRV�LQWHUHVD��HV
JUDQGH� OD� IDOWD� GH� FRQFLHQFLD� GH� OD� SREODFLyQ�� PXFKDV� GH� ODV� YHFHV� SRU� IDOWD� GH� LQIRUPDFLyQ�� HQ
UHODFLyQ�DO�FXLGDGR�TXH�PHUHFHQ� ORV�UtRV��DUUR\RV�\� WRGD�FRUULHQWH�GH�DJXD��3RFRV�VDEHQ�TXH�HVDV
FRUULHQWHV� VRQ� ODV� DUWHULDV� \� YHQDV�GH� OD� WLHUUD�� \� TXH� GDxDUODV� VLJQLILFD� XQ�PDO� LUUHSDUDEOH� TXH� VH
YXHOYH�HQ�QXHVWUD�SURSLD�FRQWUD��6LQ� HPEDUJR�� WRGRV� ODV� FRUULHQWHV�GH� DJXD�GH� OD� ]RQD� VXEXUEDQD
HVWiQ�DOWHUDGDV�SRU�LQH[SOLFDEOHV�GHSyVLWRV�GH�UHVLGXRV�TXH�DUURMDQ�ORV�PLVPRV�YHFLQRV��'LDULDPHQWH
VH�DUURMDQ� WRQHODGDV�GH�GHVHFKRV�D� ORV�FDXFHV� LQGHIHQVRV��HQ�DOJXQRV�FDVRV�KDVWD�REVWUXLUORV�SRU
FRPSOHWR��(VWRV�DEXVRV�SRU�OR�JHQHUDO�FRLQFLGHQ�FRQ�DVHQWDPLHQWRV�GH�EDUULRV�SUHFDULRV�FRQ�HOHYDGR
tQGLFH�GH�DQDOIDEHWL]DFLyQ��OR�TXH�OHV�LPSLGH�FRQRFHU�HO�GDxR�TXH�KDFHQ��(O�SRFR�FRQWUDORU�R� OD�IDOWD
WRWDO� GHO� PLVPR� SRU� SDUWH� GH� ODV� DXWRULGDGHV� FRQWULEX\H� D� VX� DJUDYDPLHQWR�� HQ� HVWD� PDUFR� QRV
HQFRQWUDPRV� FRQ� LQGXVWULDV� TXH� DUURMDQ� SLQWXUDV�� OXEULFDQWHV�� FRPEXVWLEOHV� \� KDVWD� GHVHFKRV
TXtPLFRV� GH� JUDQ� WR[LFLGDG�� FRPR� HO� DUVpQLFR� \� HO� FLDQXUR�� (Q� HVWRV� FDVRV� HO� GDxR� HFROyJLFR� HV
PXFKR�PD\RU�� GHELGR� D� TXH� ODV� ILOWUDFLRQHV� OtTXLGDV� GHVGH� OD� VXSHUILFLH� KDFLD� ODV� QDSDV� DUUDVWUDQ
FRQWDPLQDQWHV� TXH� GDxDQ� ODV� UHVHUYDV� KtGULFDV� TXH� XQ� GtD� QHFHVLWDUHPRV�� +R\� FRQWDPLQDPRV� HO
DJXD�TXH�PDxDQD�GHEHUHPRV�EHEHU�
������/DV�FRQVHFXHQFLDV�
(O�WUDEDMR�GH� ODV�QDSDV�DVFHQGHQWHV�SXHGH�OOHJDU�D�VHU�PX\�GHVWUXFWLYR��DXQTXH�HV� OHQWR�\�SHUPLWH
DGRSWDU�SUHFDXFLRQHV��/DV�SULPHUDV�PDQLIHVWDFLRQHV�VRQ�HO�H[FHVR�GH�KXPHGDG�HQ� OD�VXSHUILFLH�GH
ORV� WHUUHQRV�� YHUHGDV� \�FDOOHV�� ODV� TXH� SXHGHQ�DSDUHFHU� FRPR� OLJHUDV�HPDQDFLRQHV� GH�DJXD�� WDQWR
FRPR�XQ�FKRUUR�VLPLODU�DO�GH�XQD�FDQLOOD�DSHQDV�DELHUWD��7DPELpQ�DSDUHFHQ�PDQFKDV�HQ�OD�SDUWH�EDMD
GH� ODV� SDUHGHV�� PRMDGXUDV� SHUPDQHQWHV� HQ� ORV� SLVRV�� DFXPXODFLyQ� GH� DJXD� HQ� VyWDQRV�� IRVDV� \
VXEVXHORV��JULHWDV�\�FDtGDV�GH�UHYRTXHV��GDxRV�HQ�LQVWDODFLRQHV�GH�HOHFWULFLGDG��HPDQDFLRQHV�HQWUH
D]XOHMRV� \� GHVSUHQGLPLHQWR� GH� EDOGRVDV�� PRVDLFRV� \� SDUTXHWV�� /XHJR� GH� XQ� WLHPSR� ODV
PDQLIHVWDFLRQHV� DXPHQWDQ� VX� LQWHQVLGDG� KDVWD� RFDVLRQDU� OD� GHVFRPSRVLFLyQ� GH� ODV� UDtFHV� GH� ORV
iUEROHV�� DOJXQRV� GH� ORV� FXDOHV� FDHQ� DO� SHUGHU� VXVWHQWDFLyQ�� GDxDU� ORV� YHJHWDOHV� LQFDSDFHV� GH
DGDSWDUVH� DO� H[FHVR� GH� DJXD�� KDVWD� GHVFRPSRQHU� KXHUWDV� \� VHPEUDGtRV�� FDXVDU� HO� GHWHULRUR� GH
YHUHGDV�� FDOOHV� \� FLPLHQWRV�� JHQHUDU� SDQWDQRV�� FHQDJDOHV� \� ODJXQDV� \� GHWHULRUDU� YLYLHQGDV� KDVWD
GHVWUXLUODV��3XHGH�DYHQWXUDUVH�OD�VXSRVLFLyQ�GH�TXH�HQ�FDVRV�H[WUHPRV�OD�QDSD�SXHGH�HOHYDUVH�KDVWD
DIHFWDU�EDUULRV�HQWHURV��FXEULpQGRORV�SRU�FRPSOHWR�VL� OD�]RQD�HV�EDMD��<�QR�HV�XQD�ORFXUD�SHQVDU�HQ
HGLILFLRV�TXH�SLHUGHQ�VXVWHQWDFLyQ�SRU�H[FHVR�GH�DJXD�HQ�VXV�EDVHV�

������6ROXFLRQHV�SRVLEOHV�
/D�GLYLGLUHPRV�HQ�DFFLRQHV�D� WRPDU� \�FX\DV� UHVSXHVWDV�VH�REVHUYHQ�D� ODUJR�SOD]R� \� DFFLRQHV� FRQ
UHVSXHVWDV�LQPHGLDWDV�
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��������$�ODUJR�SOD]R
(O�SUREOHPD�QR�WLHQH�XQD�VROXFLyQ�GHILQLGD��GHELGR�D�TXH�HVWRV�FDVRV�QR�VRQ�GH�ORV�PiV�IUHFXHQWHV�\
QR�DEXQGDQ�DQWHFHGHQWHV��3HUR�FRPR�FRQ�FXDOTXLHU�VLWXDFLyQ�DQyPDOD��OR�SULPHUR�TXH�VH�GHEH�KDFHU
HV�WRPDU�FRQFLHQFLD�GH�HOOD��SDUD�OXHJR�UHFRQRFHU�VX�QDWXUDOH]D��VX�PDJQLWXG�\�VX�JUDYHGDG��9HU�GH
TXp�VH� WUDWD�� HYDOXDU�SRU�FRPSOHWR� OD�VLWXDFLyQ�� UHFXUULU� D� HVSHFLDOLVWDV� \� SUHSDUDU� XQD� VROXFLyQ� VLQ
LPSURYLVDFLRQHV�FRQ�OD�PD\RU�EUHYHGDG�
(Q�HO�FDVR�GH� ODV�QDSDV�GH�%XHQRV�$LUHV�WRGR�HVWi�ELHQ�GHILQLGR��(Q�FXDQWR�D� OD�QDWXUDOH]D��HV�XQ
FUHFLPLHQWR�DQRUPDO�SHUR�FRPSUHQVLEOH�GH�ODV�QDSDV�IUHiWLFDV��RFDVLRQDGR�SRU�GLYHUVRV�IDFWRUHV�TXH
VH� KDOODQ� GHVFRQWURODGRV�� /D� PDJQLWXG� WDPELpQ� HV� LPSRUWDQWH�� SRUTXH� HO� DXPHQWR� GH� ODV� QDSDV
DEDUFDQ�WDPELpQ�XQD�SDUWH�DO�PHQRV�GH�ODV�SURYLQFLDV�OLPtWURIHV��)LQDOPHQWH��VH�VDEH�TXH�GH�DFXHUGR
DO� DQiOLVLV� GH� ODV� GHQXQFLDV� SUHVHQWDGDV� FRPHQ]y� D� PDQLIHVWDUVH� KDFH� YDULRV� DxRV�� VH� KDOOD� HQ
IUDQFD�H[SDQVLyQ�\�VH�GHVFRQRFHQ�ORV�PHGLRV�SDUD�QHXWUDOL]DUOR�
/D�~QLFD� LGHD�TXH�VH�SUHVHQWy� IXH� OD�GH�FRORFDU�ERPEDV�GH�DFKLTXH�HQ� ORV� OXJDUHV�PiV�DIHFWDGRV�
SHUR� QDGLH� VH� VLHQWH� UHVSRQVDEOH� FRPR� SDUD� KDFHUVH� FDUJR� GH� OD� HURJDFLyQ� VHULD�� UHJXODU� \
JHQHUDOL]DGDPHQWH�� 6H� WUDWDUtD� GH� XQD� JUDQ� FDQWLGDG� GH� ERPEDV� GH� FDXGDO� LPSRUWDQWH�� FRQ� HO
SHUVRQDO� LGyQHR� SDUD� PDQHMDUODV�� WDOOHUHV�� WUDQVSRUWHV� \� XQD� JUDQ� YDULHGDG� GH� DFFHVRULRV�� 6HUtD
EXHQR�XWLOL]DU�HO�DJXD�H[WUDtGD�HQ�YH]�GH�ODV�TXH�VH�WRPDQ�GHO�5tR�GH�OD�3ODWD�SDUD�VX�SRWDELOL]DFLyQ�
3RVLEOHPHQWH�DVt�VH�UHYHUWLUtD�HO�GHVHTXLOLEULR�HILFD]PHQWH�
8Q� SDOLDWLYR�� QR� XQD� VROXFLyQ�� HV� OD� GH� FUHDU� HVSDFLRV� YHUGHV� FRQ� XUJHQFLD� HQ� WRGRV� ORV� HVSDFLRV
GLVSRQLEOHV��SODQWDQGR�HVSHFLHV�~WLOHV��GH�EXHQ�UHTXHULPLHQWR�KtGULFR�\�GH�FUHFLPLHQWR�UiSLGR��FRPR
JLQNRV��SDOWDV��QtVSHURV��WLORV��SDOR�ERUUDFKRV�\�RWUDV�VLPLODUHV��(VWD�PHGLGD�KDEUtD�TXH�LPSOHPHQWDUOD
LQLFLDOPHQWH�HQ�WRGDV�ODV�]RQDV�EDMDV�GRQGH�VH�OHYDQWDURQ�EDUULRV�SRSXORVRV��SDUD�TXH�OD�VXSHUILFLH
UHFXSHUH� VX� FRQGLFLyQ� QDWXUDO�� 7DPELpQ� KDEUtD� TXH� DSOLFDUOD� HQ� WRGDV� ODV� FLXGDGHV� \� HQ� WRGDV� ODV
FDVDV�TXH�WHQJDQ�HO�HVSDFLR�VXILFLHQWH�SDUD�DOEHUJDU�XQ�iUERO�
2WUR�SDOLDWLYR�HV�FRQVWUXLU�OD�UHG�GH�GHVDJ�HV�TXH�VH�OH�DGHXGD�D�OD�FLXGDG�GHVGH�KDFH�GpFDGDV��\D
TXH� HO� JUDQ� FUHFLPLHQWR� GH� OD� GHQVLGDG� GH� OD� SREODFLyQ� QR� IXH� DFRPSDxDGR� GHO� FUHFLPLHQWR� GH� OD
DGHFXDGD�LQIUDHVWUXFWXUD�KtGULFD�
/LEHUDU��OLPSLDU�\�SXULILFDU�ORV�FDXFHV�QDWXUDOHV�WDPELpQ�D\XGDUtD��DXQTXH�VDEHPRV�TXH�HVWD�WDUHD�VH
OD�KDQ�SURSXHVWR�YDULRV�JRELHUQRV�VLQ�KDEHU�HIHFWXDGR�OXHJR�HO�PHQRU� LQWHQWR��VHJXUDPHQWH�SRU� ODV
JUDQGHV�GLILFXOWDGHV�TXH�KDOODUtD�
��������'H�UHVSXHVWD�LQPHGLDWD�
(VWH� WUDEDMR� LQWHQWD� VDOYDJXDUGDU� ODV� IXHQWHV� VXEWHUUiQHDV� GH� DJXD� GH� OD� FRQWDPLQDFLyQ� TXtPLFD
SURGXFLGD�SRU�OD�LQFRUSRUDFLyQ�GH�QLWULWRV�\�QLWUDWRV�HQ�HOODV��PRWLYDGD�SRU�ORV�HOHYDGRV�QLYHOHV�GH�ODV
QDSDV� GH� DJXD� VXEWHUUiQHDV� \� SRU� OD� IDOWD� GH� VHUYLFLRV� FHQWUDOL]DGRV� GH� HYDFXDFLyQ� GH� HIOXHQWHV
GRPLFLOLDULRV�HQ� YDVWDV� ]RQDV�GHO�*UDQ�%V��$V�� \�QR�SURIXQGL]D� FRPR�PLWLJDU� OD� SUREOHPiWLFD�GH� OD
HOHYDFLyQ�GH�ODV�QDSDV�
(Q�HVWH�PDUFR�VH�SURSRQH�FRPR�WUDWDPLHQWR�DOWHUQDWLYR�D� ORV�SR]RV�DEVRUEHQWHV� OD� LPSOHPHQWDFLyQ
GH�GRV�ILOWURV�ELROyJLFRV��XQR�DQy[LFR�DQDHUyELFR�\�RWUR�DHUyELR�TXH�RIUHFHQ�H[FHOHQWHV�UHVXOWDGRV�GH
GHSXUDFLyQ�\�VRQ��HFRQyPLFRV�HQ�VX�LPSOHPHQWDFLyQ�
/D�WpFQLFD�GHO� WUDWDPLHQWR�GH�HIOXHQWHV�FORDFDOHV�XUEDQRV�FRQ�ILOWURV�ELROyJLFRV�HV�WDQ�DQWLJXD�FRPR
ORV� PLVPRV� SR]RV� DEVRUEHQWHV�� SHUR� VX� XVR� QR� IXH� DUUDLJDGR� HQ� QXHVWUR� SDtV� GHELGR� D� ODV
FDSDFLGDGHV�RSWLPDV�GHO�VXEVXHOR�\�D�ORV�QLYHOHV�KLVWyULFRV�GH�ODV�FDSDV�IUHiWLFDV�
/RV�ILOWURV�ELROyJLFRV�DSOLFDGRV�DO�WUDWDPLHQWR�GH�HIOXHQWHV�XUEDQRV�VH�VLJXHQ�DSOLFDQGR�DFWXDOPHQWH
HQ� UHJLRQHV� � TXH� QR� VRQ� DSWDV� R� TXH� SRVHQ� QRUPDWLYDV� TXH� SURKtEHQ� HO� WUDWDPLHQWR� GH� HIOXHQWHV
FORDFDOHV�SRU�LQILOWUDFLyQ�
/RV� VXHORV� HQ� TXH� HVWRV� ILOWURV� PXHVWUDQ� VXV� PD\RUHV� YHQWDMDV� FRPSDUDWLYDV� IUHQWH� D� ORV� SR]RV
DEVRUEHQWHV�VRQ��D��VXHORV�LPSHUPHDEOHV��E��VXHORV�FRQ�YHORFLGDGHV�GH�LQILOWUDFLyQ�PX\�JUDQGHV�\�F�
VXHORV�DSWRV�SHUR�FRQ�QLYHOHV�IUHiWLFRV�FHUFDQRV�DO�QLYHO�GHO�WHUUHQR�

6XHORV���� DUFLOORVRV��H�LPSHUPHDEOHV��FRQ�N!����
SDUD�)LOWURV���� URFRVRV�\�R��IUDFWXUDGRV��YHO�LQILOWUDFLyQ�HOHYDGD
%LROyJLFRV��� DSWRV�FRQ�QDSD�IUHiWLFD�FHUFDQD�DO�QLYHO�WHUUHQR
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(O� GHVDUUROOR�� LQVWDODFLyQ� \� RSHUDFLyQ� GH� ORV� ILOWURV� ELROyJLFRV� SDUD� HO� WUDWDPLHQWR� GH� HIOXHQWHV
FORDFDOHV� XUEDQRV� HV� XQD� JUDQ� VROXFLyQ�� EULQGDQGR� XQD� DOWHUQDWLYD� GH� WUDWDPLHQWR� SRU� GHPiV
LQWHUHVDQWH�
6X� XVR� HV� LGHDO� SDUD� YLYLHQGDV� XQLIDPLOLDUHV�� KRWHOHV�� DSDUW� KRWHOHV�� FOXEHV�� FOXEHV� GH� FDPSR�
FRXQWULHV��SHTXHxDV�ORFDOLGDGHV��HWF

����(IHFWR�GH�ORV�QLWUDWRV�HQ�OD�VDOXG
(O� SUREOHPD� SULQFLSDO� GH� OD� LQJHVWD� GH� QLWUDWRV� HQ� HO� FXHUSR� KXPDQR�� UDGLFD� HQ� TXH� SXHGHQ� VHU
UHGXFLGRV�D�QLWULWRV�HQ�HO�LQWHULRU�GHO�PLVPR��HVSHFLDOPHQWH�HQ�ORV�QLxRV�GH�PHQRV�GH�WUHV�PHVHV�GH
HGDG�\�HQ�DGXOWRV�FRQ�FLHUWRV�SUREOHPDV�
/RV�QLWULWRV�SURGXFHQ� OD� WUDQVIRUPDFLyQ�GH� OD�KHPRJORELQD�D�PHWDKHPRJORELQD�� /D�KHPRJORELQD� VH
HQFDUJD� GHO� WUDQVSRUWH� GHO� R[tJHQR� D� WUDYpV� GH� ORV� YDVRV� VDQJXtQHRV� \� FDSLODUHV�� SHUR� OD
PHWDKHPRJORELQD�QR�HV�FDSD]�GH�FDSWDU�\�FHGHU�R[tJHQR�GH�IRUPD�IXQFLRQDO��/D�FDQWLGDG�QRUPDO�GH
PHWDKHPRJORELQD� QR� H[FHGH� HO� ���� (QWUH� HO� �� \� HO� ���� VH� PDQLILHVWDQ� ORV� SULPHURV� VLJQRV� GH
FLDQRVLV��(QWUH�HO����\�HO�����VH�DSUHFLD�XQD�LQVXILFLHQFLD�GH�R[LJHQDFLyQ�PXVFXODU�\�SRU�HQFLPD�GHO
����SXHGH�OOHJDU�D�VHU�PRUWDO�
8QD�YH]�IRUPDGRV�ORV�QLWULWRV��SXHGHQ�UHDFFLRQDU�FRQ�ODV�DPLQDV��VXVWDQFLDV�DPSOLDPHQWH�SUHVHQWHV
HQ� QXHVWUR� RUJDQLVPR�� RULJLQDQGR� ODV� QLWURVDPLQDV�� XQ� WLSR� GH� FRPSXHVWRV� VREUH� FX\D� DFFLyQ
FDQFHUtJHQD�QR�H[LVWHQ�GXGDV��(Q� ODV�H[SHULHQFLDV�GH� ODERUDWRULR�VH�KD�FRPSUREDGR�TXH�DOUHGHGRU
GHO������GH�HOODV�SXHGHQ�RULJLQDU�FiQFHUHV�KHSiWLFRV�\��DXQTXH�FRQ�PHQRU� IUHFXHQFLD�� WDPELpQ�GH
SXOPyQ��HVWyPDJR�� ULxRQHV��HVyIDJR� \�SiQFUHDV��7DPELpQ�VH�KD�SRGLGR�FRPSUREDU�TXH�H[LVWH� XQD
FRUUHODFLyQ� GLUHFWD� HQWUH� HO� FRQVXPR� GH� DOLPHQWRV� R� DJXDV� FRQ� H[FHVR� GH� QLWUDWRV� \� ORV� FiQFHUHV
JiVWULFRV�\�HQWUH�HO�WUDEDMR�HQ�ODV�IiEULFDV�GH�DERQRV�TXtPLFRV�\�GLFKRV�FiQFHUHV�
6H�KD� FRPSUREDGR� TXH� FXDQGR� ODV� HPEDUD]DGDV� LQJLHUHQ� FDQWLGDGHV� DOWDV� GH� QLWUDWRV� VH� HOHYD� OD
PRUWDOLGDG�GXUDQWH� ORV�SULPHURV�GtDV�GH�YLGD�GHO�KLMR��SULQFLSDOPHQWH�GHELGR�D�PDOIRUPDFLRQHV�TXH
DIHFWDQ� DO� VLVWHPD� QHUYLRVR� FHQWUDO�� DO� PXVFXODU� R� DO� yVHR�� 7DPELpQ� VH� KDQ� GHVFULWR� HIHFWRV
SHUQLFLRVRV�VREUH�ODV�JOiQGXODV�KRUPRQDOHV�
/DV�VDOHV�VyGLFDV�\�SRWiVLFDV�GH�ORV�QLWUDWRV�\�GH�ORV�QLWULWRV�VH�XWLOL]DQ�FRPR�DGLWLYRV�FRQVHUYDQWHV�GH
DOLPHQWRV��HVSHFLDOPHQWH�GH�GHWHUPLQDGRV�SURGXFWRV�FiUQLFRV��\D�TXH�HO�QLWULWR�LPSLGH�GH�IRUPD�PX\
HILFD]�HO�FUHFLPLHQWR�GH�HVSRUDV�GH &ORVWULGLXP�ERWXOLQXP \��SRU� OR� WDQWR�� OD� IRUPDFLyQ�GH� OD� WR[LQD
ERWXOtQLFD�
(VWXGLRV�UHDOL]DGRV�HQ�GLIHUHQWHV�FRPXQLGDGHV�LQGLFDQ�TXH�OD�LQJHVWD�PHGLD�GH�QLWUDWRV�D�WUDYpV�GH�OD
GLHWD��H[FOXLGD�HO�DJXD�GH�EHELGD��HV�GH�DSUR[LPDGDPHQWH����PJ�GtD�
��'LIHUHQFLDV�GH�ORV�SURFHVRV�GH�GHJUDGDFLyQ�ELROyJLFRV�HQ�PHGLR�DHUyELFR�\�DQDHUyELR
6L�ELHQ�ORV�SURFHVRV�QDWXUDOHV�GH�GHJUDGDFLyQ�GH�OD�PDWHULD�RUJiQLFD�VRQ�JHQHUDOPHQWH�DQDHUyELFRV�
KD\�XQD�FRVWXPEUH�DUUDLJDGD�GH� OD�XWLOL]DFLyQ�GH�SURFHVRV�DLUHDGRV�SDUD� OD�R[LGDFLyQ�GH� OD�PDWHULD
RUJiQLFD�
/RV�SURFHVRV��DLUHDGRV�UHTXLHUHQ�GH�OD�SUHVHQFLD�GH�HTXLSDPLHQWRV�HOHFWURPHFiQLFRV�\�SRU�OR�WDQWR
GH�OD�XWLOL]DFLyQ�GH�HQHUJtD�HOpFWULFD�\�DGHPiV�JHQHUDQ�XQ�EDUUR�PDV�GLItFLO�GH�GHFDQWDU�\�HVWDELOL]DU
TXH�ORV�EDUURV�REWHQLGRV�GH�SURFHVRV�DQDHUyELFRV�
$�HVWDV�GHVYHQWDMDV�VH� OH�RSRQH�TXH�HVWH� WLSR�GH�VLVWHPDV�VRQ�EDVWDQWH�FRPSDFWRV�H� LGHDOHV�SDUD
HPSOD]DUORV�HQ� ORFDOLGDGHV�TXH�QR�GLVSRQHQ�GH�PXFKR�HVSDFLR��/D�LPSOHPHQWDFLyQ�FRQ�p[LWR�GH�XQD
SODQWD�GH�WUDWDPLHQWR�FRQ�HVWH�WLSR�GH�VLVWHPDV�VH�WLHQH�JDUDQWL]DGD�\�VX�HILFLHQFLD�SUiFWLFDPHQWH�QR
GHSHQGH�GH�ODV�YDULDFLRQHV�GH�WHPSHUDWXUD�D�OR�ODUJR�GHO�DxR�
3RU�RWUR�ODGR�ORV�SURFHVRV�DQDHUyELFRV�VRQ�PDV�FRPSOHMRV��PX\�GHSHQGLHQWHV�GH�OD�WHPSHUDWXUD�\�VH
REWLHQHQ� HQ� VX� UHDFFLyQ� SURGXFWRV� LQGHVHDEOHV� FRPR� HO� VXOIXUR� GH� KLGUyJHQR�� HVWH� JDV� HV
H[WUHPDGDPHQWH�VROXEOH�HQ�DJXD�\�HQ�SUHVHQFLD�GH� OD�KXPHGDG�DPELHQWH�VH�VROXELOL]D�IRUPDQGRVH
iFLGR�VXOItKLGULFR�TXH�DWDFD� WRGD�HVWUXFWXUD�GH�KLHUUR� TXH� HQFXHQWUH� D� VX�SDVR� � SURYRFDQGR�HQ�XQ
FRUWR�ODSVR�XQD�FRUURVLyQ�\�XQ�GDxR�LUUHYHUVLEOH�
(O�PDQHMR� GH� HVWH� WLSR� GH� SURFHVRV� DQDHUyELFRV� UHTXLHUH� GH� XQ� FRQRFLPLHQWR�PDV� SURIXQGR� \� GH
LQJHQLR�� SXHV� SRU� PXFKRV� DxRV� VH� FRQVLGHUy� TXH� RWUR� JDV� SURGXFWR� GH� OD� UHDFFLyQ� WDPELpQ� VHD
FRQVLGHUDGR� LQGHVHDEOH�� FXDQGR� HQ� UHDOLGDG� HV� YDOLRVR� FRPR� IXHQWH� GH� HQHUJtD�� 1RV� HVWDPRV
UHILULHQGR�DO�PHWDQR�
(Q�HO�VLJXLHQWH�JUiILFR�VH�REVHUYDQ�ODV�SULQFLSDOHV�GLIHUHQFLDV�HQWUH�HVWDV�GRV�UHDFFLRQHV�
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(ILFLHQFLDV�GH�ORV�SURFHVRV�GH�GHJUDGDFLyQ�ELROyJLFRV
$�PRGR�GH�HMHPSOR�FRPSDUDUHPRV�OD�GHJUDGDFLyQ�GH�OD�JOXFRVD�HQ�XQ�PHGLR�DHUyELFR�\
SRVWHULRUPHQWH�HQ�XQ�PHGLR�DQDHUyELFR�
(Q�SUHVHQFLD�GH�2[LJHQR�WHQHPRV�

&�+��2������2�� ��&2������+�2� �����FDO�PRO

(Q�DXVHQFLD�GH�2[tJHQR�OD�GHJUDGDFLyQ�VHUi
&�+��2�������������� ��&2������&+� ������FDO�PRO

8Q�DQiOLVLV� UiSLGR� � QRV� GLUtD� TXH� HO� FDORU� OLEHUDGR� HQ� DQDHURELRVLV� HV� VROR� HO� ����� � GH� OD� HQHUJtD
OLEUDGD�HQ�DHURELRVLV��&RPR�HV�SUREDEOH�TXH�HO�RUGHQ�GH�PDJQLWXG�GH� OD�HQHUJtD�QHFHVDULD�SDUD� OD
VtQWHVLV�GH�QXHYDV�FpOXODV�VHD�HO�PLVPR�HQ�DPERV�FDVRV��VH�OOHJD�D� OD�FRQFOXVLyQ�TXH�HQ�HO�FDPSR
EDFWHULDQR� VHUtD� PDV� HFRQyPLFR� EXVFDU� OD� HQHUJtD� YLWDO� HQ� � SURFHVRV� DHURELRV� TXH� HQ� SURFHVRV
DQDHURELRV�� 'LFKR� HQ� RWUDV� SDODEUDV� SDUHFHUtD� TXH� OD� PXOWLSOLFDFLyQ� FHOXODU� VHUtD� EDVWDQWH� PDV
DEXQGDQWH�HQ�VLVWHPDV�DHUyELFRV��\�HO�HVWDGR�ILQDO�VH�DOFDQ]DUtD�DQWHV��D� LJXDOGDG�GH�ODV�UHVWDQWHV
FRQGLFLRQHV�
6L�DKRUD�WRPDPRV�XQD�YLVLyQ�XQ�SRFR�PDV�DPSOLD�GHO�SUREOHPD�\�DQDOL]DPRV��PDV�HVWULFWDPHQWH�ODV
SHUWLQHQWHV� UHDFFLRQHV� REVHUYDPRV� TXH� D OD� UHDFFLyQ� DHUyELFD� KD\� TXH� VXPLQLVWUDUOH� �� PROpFXODV
JUDPR�GH�2[LJHQR�SRU�FDGD�PROpFXOD�JUDPR�GH�JOXFRVD�UHDFFLRQDGR��$�VX�YH]�HO�2[LJHQR�HV�XQR�GH
ORV�HOHPHQWRV�FRPSRQHQWHV�GHO�DLUH�\�VH�HQFXHQWUD�HQ�XQD�UHODFLyQ�DSUR[LPDGD�GHO�����
&RPR�\D�QRV�HVWDPRV�LPDJLQDQGR�VH�QHFHVLWDUDQ�DSUR[LPDGDPHQWH����PROpFXODV�JUDPR�GH�DLUH�SRU
PROpFXOD� JUDPR� GH� JOXFRVD�� � (Q� &137� XQD� PROpFXOD� JUDPR� RFXSD� ����� OLWURV�� SRU� OR� WDQWR� SDUD
GHJUDGDU� XQD� PROpFXOD� JUDPR� GH� JOXFRVD� KDUiQ� IDOWD� DSUR[LPDGDPHQWH� ���� OLWURV� GH� DLUH�� (VWDV
FDQWLGDGHV� LPSRUWDQWHV� GH� DLUH� VRQ� WUDQVIHULGDV� D� OD� UHDFFLyQ� KDELWXDOPHQWH� SRU� HTXLSDPLHQWRV
DFFLRQDGRV� SRU� HQHUJtD� HOpFWULFD�� 'HVGH� HO� SXQWR� GH� YLVWD� HVWULFWR� GH� OD� VtQWHVLV� RUJiQLFD�� SDUD� OD
REWHQFLyQ��GH�QXHYDV�FpOXODV��OD�UHDFFLyQ�DHUyELFD�HV�PDV�HILFLHQWH��SHUR�¢HV�UHDOPHQWH�WDPELpQ�PDV
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HILFLHQWH�GHVGH�HO�SXQWR�GH�YLVWD�HFRQyPLFR��GRQGH�OD�YDULDEOH�GH�OD�HQHUJtD�FRQVXPLGD�HQ�HO�SURFHVR
HV�IXQGDPHQWDO"
&RPR�VH�SXHGH�LQIHULU�HO�FRVWR�GH�RSHUDFLyQ�GH�ORV�VLVWHPDV�DHURELRV�HV�LQIHULRU�D�ORV�DQDHURELRV�
(VWD� GLIHUHQFLD� VH� KDFH� PDV� QRWRULD� \� HV� OLPLWDQWH� SDUD� � ORV� SDtVHV� HPHUJHQWHV� GRQGH� HO� SUHFLR
UHODWLYR� GH� OD� HQHUJtD� HV� YDULDV� YHFHV� VXSHULRU� D� OD� GH� ORV� SDtVHV� KR\� FRQRFLGRV� FRPR� GHO� SULPHU
PXQGR�\�GRQGH�HV�SUDFWLFD�FRP~Q�OD�XWLOL]DFLyQ�GH�VLVWHPDV�DHURELRV�
&RPR�YHPRV�OD�PHMRU�VROXFLyQ�SDUD�HO�WUDWDPLHQWR�GH�HIOXHQWHV�SDUD�XQ�GHWHUPLQDGR�SDtV�QR�WLHQH�SRU
TXH�VHU�OD�PHMRU�VROXFLyQ�SDUD�RWUR�SDtV�FRQ�HFRQRPtDV�H�LQGLFDGRUHV�VRFLR�HFRQyPLFRV�GLIHUHQWHV�
(VWH�WUDEDMR�KDFH�KLQFDSLp�HQ�HOOR�\�WUDWD�GH�GHVDUUROODU� OD�PHMRU�VROXFLyQ�D�QXHVWUD�DFWXDO�VLWXDFLyQ
VDQLWDULD�\�OD�GH�PXFKRV�SDtVHV�HQ�GHVDUUROOR�FRPR�HO�QXHVWUR�
/D�UHDOLGDG�UXUDO�GH�QXHVWUR�SDtV�HV�PX\�GXUD��\�QRV�GDPRV�FXHQWD��LQPHGLDWDPHQWH�TXH�HV�LPSRVLEOH
LPSOHPHQWDU�VLVWHPDV�GH�WUDWDPLHQWR�GH�HIOXHQWHV�R�GH�DEDVWHFLPLHQWR�GH�DJXD�SRWDEOH�TXH�UHTXLHUDQ
GH�GHVHPEROVRV�GH�VXPDV�GH�GLQHUR�VLJQLILFDWLYDV�SDUD�VX�RSHUDFLyQ�\�PDQWHQLPLHQWR�
3RU�HVWRV�PRWLYRV�VH�SURIXQGL]y�D~Q�PDV�HO�HVWXGLR�GH�ORV�ILOWURV�DQDHUyELFRV�\�VX�DSOLFDFLyQ�WDPELpQ
D�QXHVWUD�SUREOHPiWLFD�UXUDO�\�OD�GH� RWURV�SDtVHV�FRQ�FDUHQFLDV�VLPLODUHV�D�OD�QXHVWUD�
3RU�RWUR�ODGR��OD�HQHUJtD�TXH�VH�FRQVXPH�HQ�OD�UHDFFLyQ�DHUyELFD�HV�VXSHULRU�HQ�UHODFLyQ�D�OD�UHDFFLyQ
DQDHUyELFD�
����0HFDQLVPR�GH�ODV�UHDFFLRQHV�DQDHUyELFDV
(WDSDV�GH�GHJUDGDFLyQ�GH�PDWHULD�RUJiQLFD

352'8&726�62/8
�3e37,'26��$0,12È&,'2
6,03/(6��È&,'26�*5$62

$/&2+2/(6��È&,'2
�(;&(372�$&(7$7

3523,21$

352'8&726�&203/(-26�62/8%/(6
�32/Ë0(526�1$785$/(6�

+����&2�

&+�������

%$&7�
)(50(1
7$7,9$6
����

%$&7(5,$6
0(7$12*e1,&$6
+,'5Ï/,6,6�(1=,0È7,&$
�PLFURRUJDQLVPRV�KLGUROtWLFRV�
()/8(17(
&58'2
PLHQWR�\�0HGLR�$PELHQWH

�

%/(6
6��$=8&$5(6
6�

6�&$5%2;Ë/,&26
2�����%87,5$72�
72

$&(7$7
&+�&22

&2�

%$&7(5,$6
$&,'2*e1,&$6
�����

%,2*$6������O�&+��&1
SRU�NJ�'42�UHPRYLGRV
%$&7
)(50(1
7$7,9$6
�����
�����
�����
2

$&(7275Ï),&$6
�����

������
+,'52*(12752),&$6
��

37�



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$PELHQWH
��

+,'5Ï/,6,6�� /RV� IDFWRUHV� OLPLWDQWHV� GH� OD� YHORFLGDG� GH� UHDFFLyQ� ELROyJLFD� GHO� SURFHVR� VRQ�� S+�
OtSLGRV�JUDVDV��\�,F
$&,'2*e1(6,6��9HORFLGDG�GH�UHDFFLyQ�PD\RU
0(7$12*e1(6,6��9HORFLGDG�GH�UHDFFLyQ�PHQRU��HV�OD�HWDSD�OLPLWDQWH�HQ�OD�GHJUDGDFLyQ�DQDHUyELFD
GH�SURGXFWRV�VROXEOHV�
(Q�VLVWHPDV�PDO�RSHUDGRV��KD\�DFXPXODFLyQ�GH�iFLGRV�RUJiQLFRV�H�LQKLELFLyQ�GH�PHWDQRJpQHVLV�
����'HJUDGDFLyQ�DQDHUyELD�GH�OD�PDWHULD�RUJiQLFD�SUHVHQWH�HQ�HO�HIOXHQWH
/RV� SULQFLSDOHV� FRPSXHVWRV� RUJiQLFRV� SURGXFLGRV� HQ� HO� PHWDEROLVPR� KXPDQR� \� SUHVHQWHV� HQ� � ODV
DJXDV�UHVLGXDOHV�VRQ�

+LGUDWRV�GH�&DUERQR
FRPSXHVWRV�RUJiQLFRV���� /tSLGRV

&RPSXHVWRV�1LWURJHQDGRV

������+LGUDWRV�GH�&DUERQR
/RV�+LGUDWRV�GH�&DUERQR�HVWiQ�SUHVHQWHV�HQ�XQ�UDQJR�PHGLR�GHO�������

ÈFLGRV�RUJ�
$/0,'Ï1���+�2�� $OGHK,GRV��� ��&2����+�2$OFRKROHV

������/tSLGRV
(O�SRUFHQWDMH�PHGLR�GH�OtSLGRV��JUDVDV�\�DFHLWHV��SUHVHQWHV�HV�GHO����

$OFRKRO��*OLFpULFR������� ÈFLGRV�RUJ��
75,*/,&e5,'26���+�2�� $OGHKLGRV��� �&2���+�2ÈFLGRV�*UDVRV������ $OFRKROHV

������&RPSXHVWRV�1LWURJHQDGRV
(QWUH� ORV�FRPSXHVWRV�QLWURJHQDGRV�FRQVWLWX\HQWHV�GHO�DJXD�UHVLGXDO�� ODV�SURWHtQDV�\� OD�XUHD�VRQ� ORV
PDV�LPSRUWDQWHV��/DV�SURWHtQDV�DSRUWDQ�DOUHGHGRU�GH�XQ��� ��

ÈFLGRV�RUJ�
3527(Ë1$6���+�2������ $0,12È&,'26���� $PLQD����� ��&2��+�2�6+�0HUFDSWDQRV

(Q� UHODFLyQ� D� OD� XUHD�� GHVDUUROODUHPRV� HQ� SDUWLFXODU� VX� SURFHVR� GH� GHJUDGDFLyQ�� SRUTXH� OD
FRQWDPLQDFLyQ�FRQ�QLWUDWR�GH�PXFKRV�FXHUSRV�UHFHSWRUHV�HV�GHELGD�D� OD�GHJUDGDFLyQ� LQFRPSOHWD�GH
HOOD�
��������&LFOR�GH�GHJUDGDFLyQ�GH�OD�XUHD
'HELGR� D� OD� JUDQ� YHORFLGDG� GH� GHVFRPSRVLFLyQ� GH� OD� XUHD�� HVWD� VH� WUDQVIRUPD� UDSLGDPHQWH� HQ
DPRQLDFR�SRU�KLGUyOLVLV��HVWD�UHDFFLyQ�HV�FDWDOL]DGD�SRU�OD�HQ]LPD�XUHDVD�
3RVWHULRUPHQWH� HO� DPRQLDFR� HV� WUDQVIRUPDGR� HQ� 1LWULWRV� \� 1LWUDWRV� SRU� OD� SUHVHQFLD� GH� EDFWHULDV
DXWyWURIDV�DHURELDV�HVWULFWDV�
$OJXQDV� GH� ODV� EDFWHULDV� TXH� SURGXFHQ� QLWULWDFLyQ� VRQ�� 1LWURVRPRQDV�� 1LWURVRF\VWLV�� 1LWURVRVSLUD�
1LWURVRJOHD��HWF�
%DFWHULDV�TXH�FDXVDQ��QLWUDWDFLyQ�VRQ��1LWUREDFWHU��1LWURF\VWLV��%DFWRGHUPD��0LFURGHUPD��HWF�
3DUD�ORV�1LWURVRPRQDV�OD�HFXDFLyQ�HV�OD�VLJXLHQWH�



���1+�� ����2��������+&2��� &�+�2�1������12�� ����+�2������+� &2�

3DUD�ORV�1LWUREDFWHU�OD�HFXDFLyQ�HV�
����12���1+�� ���+� &2� ��+� &2���+&2�������2� &�+�2�1��+�2���� 12��

6L� ELHQ� OD� QLWULWDFLyQ� \� OD� QLWUDWDFLyQ� RFXUUHQ� HQ�PHGLR� DHURELR�� HVWDV� UHDFFLRQHV� VH� OOHYDQ� D� FDER
SRUTXH� HO� DJXD� XWLOL]DGD� HQ� HO� DUUDVWUH� KLGUiXOLFR� SRVH� R[LJHQR� GLVXHOWR�� R� HV� WRPDGD� GHO� R[LJHQR
SUHVHQWH�HQ�HO�KXPXV�SUHVHQWH�\�HVH�R[LJHQR�HV�XWLOL]DGR�FRPR�IXHQWH�GH�SURYLVLyQ�SDUD�OD�R[LGDFLyQ
GHO�DPRQLDFR�HQ�QLWULWR�\�SRVWHULRUPHQWH�HQ�QLWUDWR�

XUHDVD
+�1�&2��1+� ��+�2� ��1+� ��&2�

(O� 1+�� HVWD� SUHVHQWH� HQ� HTXLOLEULR� GH� DFXHUGR� DO� S+� GHO� PHGLR� VHJ~Q� OD� VLJXLHQWH� UHDFFLyQ� GH
HTXLOLEULR�

1+� ��+�2� 1+�� ��2+�

$�QLYHOHV�GH�S+�VXSHULRUHV�D���HO�HTXLOLEULR�VH�GHVSOD]D�KDFLD�OD�L]TXLHUGD��PLHQWUDV�TXH�HO�LyQ�DPRQLR
HV�SUHGRPLQDQWH�D�YDORUHV�LQIHULRUHV�D���
$�FRQWLQXDFLyQ�HVTXHPDWL]DPRV�ODV�WUDQVIRUPDFLRQHV�VXIULGDV�SRU�HO�QLWUyJHQR�RUJiQLFR�SURYHQLHQWH
GH� XQ� HIOXHQWH� FORDFDO� XUEDQR� DIHFWDGR� SRU� XQ� WUDWDPLHQWR� QDWXUDO� FRPR� HV� HO� VLVWHPD� GH� SR]R
DEVRUEHQWH�\�VX�SRVWHULRU�LQILOWUDFLyQ�HQ�HO�WHUUHQR�

$JXD�UHVLGXDO

'HVQLWULILFDFLyQ 9RODWLOL]DFLyQ
1�

1LWUyJHQR�RUJiQLFR
1+� 1+�

1+�

1+�

'HVFRPSRVLFLyQ�QLWULILFDFLyQ
5HGXFFLyQ
GLVDVLPLODWLYD
����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$PELHQWH
��

/L[LYLDFLyQ

$JXD�VXEWHUUiQHD
5HGXFFLyQ� DVLPLODWLYD�� ORV� QLWUDWRV� \� QLWULWRV�� HQ� DXVHQFLD� GH� QLWUyJHQR� DPRQLDFDO� VH� UHGXFHQ� D
DPRQLDFR�� IRUPiQGRVH� QXHYDV� FpOXODV�� (O� DPRQLDFR� REWHQLGR� VH� R[LGD� D� VX� YH]� SRVWHULRUPHQWH
WUDQVIRUPiQGRVH�QXHYDPHQWH�HQ�QLWULWRV�\�QLWUDWRV�

12� $GVRUFLyQ
5HG��DVLPLODWLYD
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5HGXFFLyQ�GLVDVLPLODWLYD���R�UHGXFFLyQ�UHVSLUDWRULD�GH�ORV�QLWUDWRV��(V�HO�SURFHVR�TXH�VH�FRQRFH�FRQ�HO
QRPEUH�GH�GHVQLWULILFDFLyQ��SRU�HO�FXDO�EDFWHULDV�KHWHUyWURIDV��UHGXFHQ�HQ�FRQGLFLRQHV�DQy[LFDV��ORV
QLWUDWRV�\�QLWULWRV�D�JDV�QLWUyJHQR��OD�VtQWHVLV�UHTXLHUH�GH�SUHVHQFLD�GH�PDWHULD�RUJiQLFD�FDUERQDGD�\
WUD]DV�GH�DPRQtDFR�
/RV�SULQFLSDOHV�PHFDQLVPRV�ELRTXtPLFRV�SXHVWRV�HQ�MXHJR�QR�VRQ�DQDHUyELRV�VLQR�PRGLILFDFLRQHV�GH
PHFDQLVPRV� DHURELRV�� HV� SRU� HOOR� TXH� VH� GLFH� TXH� OD� UHDFFLyQ� GH� GHVQLWULILFDFLyQ� RFXUUH� HQ
FRQGLFLRQHV�DQy[LFDV�\�QR�DQDHUyELFDV�
/D�FRQYHUVLyQ�GHO�QLWUyJHQR�HQ�IRUPD�GH�QLWUDWR�\�QLWULWR�D�QLWUyJHQR�JDV�HV�OOHYDGD�D�FDER�PHGLDQWH
GLYHUVRV�WLSRV�GH�EDFWHULDV�FRPR��$FKURPREDFWHU��$HUREDFWHU��$OFDOLJHQHV��%DFLOOXV��%UHYLEDYWHULXP�
)ODYREDFWHULXP��/DFWREDFLOOXV��0LFURFRFFXV��3URWHXV��3VHXGRPRQDV�\�6SLULOOXP�
/D�UHGXFFLyQ�TXH�HVWDV�EDFWHULDV�SURGXFHQ��HV�HQ�HWDSDV��(O�SULPHU�SDVR�FRQVLVWH�HQ�OD�FRQYHUVLyQ�GH
QLWUDWR�D�QLWULWR��\�D�FRQWLQXDFLyQ�VH�SURGXFHQ�R[LGR�QtWULFR��R[LGR�QLWURVR�\�QLWUyJHQR�

12�� 12�� 12������� 1�2 1�

/RV�WUHV�~OWLPRV�FRPSXHVWRV�VRQ�JDVHRVRV�\�VH�SXHGHQ�GLIXQGLU�D�OD�DWPyVIHUD�
$VLPLVPR� OD� SUHVHQFLD� GH� R[tJHQR� GLVXHOWR� LQKLEH� HO� VLVWHPD� HQ]LPiWLFR� \� OD� GHVQLWULILFDFLyQ� QR� VH
SURGXFLUi�
&RPR�VH�REVHUYD�HQ�HO�HVTXHPD�GH�ODV�WUDQVIRUPDFLRQHV�VXIULGDV�SRU�ORV�FRPSXHVWRV�QLWURJHQDGRV
GHULYDGRV�GH�OD�XUHD��FRPSUHQGHPRV�TXH�HQ ORV�VLVWHPDV�GH�WUDWDPLHQWR�FRQ�SR]RV�DEVRUEHQWHV��VL�OD
QDSD�IUHiWLFD�VH�HQFXHQWUD�FHUFDQD�DO�QLYHO�WHUUHQR��QR�KDEUi�WLHPSR�VXILFLHQWH�SDUD�OD�GHVQLWULILFDFLyQ
\�ORV�QLWUDWRV�VH�VROXELOL]DQ�H�LQFRUSRUDUDQ�DO�DJXD�VXEWHUUiQHD�FRQWDPLQDQGR�OD�PLVPD�
(VWH�IHQyPHQR�VH�YLHQH�SURGXFLHQGR�KDFH�WLHPSR�HQ�EDVWDV�UHJLRQHV�VXEXUEDQDV�GHO�JUDQ�%XHQRV
$LUHV� \� HV� XQR� GH� ORV� SULQFLSDOHV� PRWLYRV� GH� ORV� DOWRV� FRQWHQLGRV� GH� QLWUDWRV� HQ� ODV� DJXDV
VXEWHUUiQHDV�HQ�OD�DFWXDOLGDG�
(O�QLWUDWR�XQD�YH]�VROXELOL]DGR�HQ�HO�DJXD�HV�SUiFWLFDPHQWH� LUUHYHUVLEOH�\�SRU�PpWRGRV�QDWXUDOHV� ORV
FXUVRV�VXEWHUUiQHRV�QR� WLHQHQ�FDSDFLGDG�GH� WUDQVIRUPDUOR� \� HOLPLQDUOR� �FRQVLGHUDQGR� OD� IXHQWH�FRQ
R[LJHQR�GLVXHOWR�\�VLQ�FDUERQR�RUJiQLFR�GLVSRQLEOH��2�VHD�TXH�VH�WUDQVIRUPD�HQ�XQD�FRQWDPLQDFLyQ
SHUPDQHQWH�
'HVGH� HO� SXQWR� GH� YLVWD� HFRQyPLFR� OD� HOLPLQDFLyQ� GHO� QLWUDWR� HV� FDUD� \� HQ�PXFKRV� FDVRV� LQYLDEOH
GHELpQGRVH�GHVFDUWDU�HVD�IXHQWH�FRPR�VXPLQLVWUR�GH�DJXD�SRWDEOH�
/D� UHPRFLyQ� KDELWXDO� GHO� 12�� � VH� UHDOL]D� KDELWXDOPHQWH� SRU� UHVLQDV� GH� LQWHUFDPELR� LyQLFRV� R� SRU
RVPRVLV�LQYHUVD�
��&iPDUDV�VpSWLFDV
/DV�FiPDUDV�VpSWLFDV�VRQ�ORV�SULPHURV�FRPSRQHQWHV�GH�ORV�VLVWHPDV�GH�WUDWDPLHQWR�GRPLFLOLDULR�\�HV
YHUGDGHUDPHQWH� IXQGDPHQWDO� SDUD� HO� GHVHPSHxR� IXWXUR� GH� WRGR� HO� VLVWHPD� GH� HYDFXDFLyQ
GRPLFLOLDULR��SHUR�KDELWXDOPHQWH�HV�WUDWDGD�FRQ�EDVWDQWH��OLJHUH]D�D�OD�KRUD�GH�FRQIRUPDU�OD�PLVPD�
8QD�GLPHQVLyQ�QR� �DGHFXDGDV� �SHTXHxD�� \�XQ�GLVHxR�SRFR� HVWXGLDGR�GH� OD� HQWUDGD� \� VDOLGD� GH� OD
PLVPD�VXHOHQ�VHU�ODV�FDXVDV�SULQFLSDOHV�TXH�HO�SR]R�DEVRUEHQWH�FRODSVH�HQ�SRFR�WLHPSR�
/DV�JUDVDV�\� ORV�DFHLWHV�TXH�VH�HVFDSDQ� WHUPLQDUDQ� LUUHPHGLDEOHPHQWH� LPSHUPHDELOL]DQGR�HO�SR]R
DEVRUEHQWH�
'H�OD�H[SHULHQFLD�UHFRJLGD�HQ�HO�HVWXGLR�GH�YDULRV�FDVRV��HO�SURFHGHU�GH�ORV�XVXDULRV�GH�HVWH�WLSR�GH
VLVWHPD�HV�VLPLODU��DSDUHFHQ�ODV�FROPDWDFLRQHV�IUHFXHQWHV�\�FXDQGR�OOHJD�HO�PRPHQWR�GH�VROXFLRQDU�HO
SUREOHPD� � \� WRPDU� GHFLVLRQHV�� KDFHQ� HMHFXWDU� \� KDELOLWDU� XQ� QXHYR� SR]R� DEVRUEHQWH�� VLQ� VLTXLHUD
VRVSHFKDU�TXH�HO�SUREOHPD�SULQFLSDO��HVWp�HQ�OD�FiPDUD�VpSWLFD�
$KRUD�ELHQ�SXHGH�TXH�OD�FiPDUD�VpSWLFD�WHQJD�HO�WDPDxR�DGHFXDGR�\�ELHQ�HVWXGLDGR�HO�GLVHxR�GH�VX
HQWUDGD�\�VDOLGD�SHUR�VLQ�HPEDUJR�SHUVLVWHQ�ORV�SUREOHPDV�GH�FROPDWDFLRQHV�IUHFXHQWHV��GHO�SR]R�
(Q�HVWRV�FDVRV�HO�SUREOHPD�OR�SURYRFDQ�ORV�HOHYDGRV�QLYHOHV�GH�OD�QDSD�IUHiWLFD��HO�SR]R�HV�DQHJDGR
SRU�OD�FDSD�IUHiWLFD�SXGLHQGR�SHUGHU�HVWH�KDVWD�WRGR�VX�YROXPHQ��~WLO�
����ËQGLFH�GH�UHPRFLyQ
(Q�OD�WDEOD�VLJXLHQWH�VH�PXHVWUDQ�ODV�FRQFHQWUDFLRQHV�GH�ORV�FRQWDPLQDQWHV�KDOODGRV�HQ�HO� HIOXHQWH
GH�ODV�FiPDUDV�VpSWLFDV�
/D�UHPRFLyQ�EDFWHULDQD�QR�HV�VLJQLILFDWLYD�\�SUDFWLFDPHQWH�QR�VH�GHWHFWDQ�FDPELRV�D�OD�VDOGD�GH�HOOD�
5HPRFLRQHV� WtSLFDV� GH� DFHLWH� \� JUDVDV� YDUtDQ� HQWUH� HO� ��� \� ����� SURGXFLHQGR� XQ� HIOXHQWH� FRQ
FRQFHQWUDFLRQHV�GH�������PJ�O��/D�UHPRFLyQ�GH�IyVIRUR�HV�PtQLPD�������\�FRQ�XQD�FRQFHQWUDFLyQ�HQ
HO�HIOXHQWH�GH�DOUHGHGRU�GH����PJ�O�WRWDO�GH�IyVIRUR�



(VWXGLRV� UHDOL]DGRV� VREUH� FiPDUD� VpSWLFDV� SRU� %UDQGHV� KDQ� GHPRVWUDGR� TXH� OD� HILFLHQFLD� HQ� HO
WUDWDPLHQWR� GH� ODV� DJXDV� QHJUDV� DXPHQWD� FRQVLGHUDEOHPHQWH� FXDQGR� VH� ODV� VHSDUD� GH� ODV� DJXDV
JULVHV�\�VH�ODV�WUDWD�SRU�VHSDUDGR�

/RV�
FRQI
RSHU
\�ORV
8QD
XQ�F
\�HV
'DWRV�GH�HIOXHQWH�GH�FiPDUDV�VpSWLFDV�GH�YDULRV�HVWXGLRV�HIHFWXDGRV
3DUiPHWUR ��ORFDOL� ���&�6� ���ORFDO� ��ORFDO� ��&�6�
'%2�0HGLD ����D� ��� ��� ����E� ���
5DQJR ����� ������ ���������� ������ ������
1��GH�PXHVWU� ��� �� �� �� ��
&2'
0HGLD ��� ������� �������� ��������� ���
5DQJR ������ ������� �������� ��������� ������
1��GH�PXHVWU� ��� ������� �������� ��������� ��
6RO�6XV�
0HGLD �� ����D� ��� ���E� ��
5DQJR ������ ������ ��������� ������ �����
1��GH�PXHVWU� ��� �� �� �� ��
1LWURJHQR�7RW�
0HGLD �� ��������� �� ��������� ���������
5DQJR ����� ��������� ��������� ��������� ���������
1��GH�PXHVWU� �� ��������� �� ��������� ���������
D�9DORU�SURPHGLR�FDOFXODGR�GH����&�6��HQ���VHULHV�GH�PHGLFLRQHV
E�&DOFXODGR�HQ�EDVH�D�OD�GLVWULEXFLyQ�QRUPDO�ORJDUtWPLFD
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IDFWRUHV� TXH� DIHFWDQ� HO� UHQGLPLHQWR� GH� ODV� &�6�� VRQ� VX� JHRPHWUtD�� FDUJD� KLGUiXOLFD�� OD
LJXUDFLyQ�GH�OD�HQWUDGD�\�VDOLGD��HO�Q~PHUR�GH�FRPSDUWLPLHQWRV��OD�WHPSHUDWXUD�\�HO�FRQWURO��GH�VX
DFLyQ�\�PDQWHQLPLHQWR��6L�OD�&�6��HV�VREUHFDUJDGD��HO�WLHPSR�GH�SHUPDQHQFLD�VH�KDUi�PDV�FRUWR
�VyOLGRV�SXHGHQ�QR�VHGLPHQWDU�FRUUHFWDPHQWH�
�FiPDUD�VpSWLFD�GH�XQ�VROR�FRPSDUWLPLHQWR�SXHGH�WHQHU�XQ�EXHQ�UHQGLPLHQWR�SHUR�ODV�GH�PDV�GH
RPSDUWLPLHQWR�H�LJXDO�YROXPHQ�VRQ�PHMRUHV�\�RIUHFHQ�PD\RU�SURWHFFLyQ�FRQWUD�OD�IXJD�GH�VyOLGRV
SXPDV�

&iPDUD�VpSWLFD�GH�GRV�FRPSDUWLPHQWRV�FRQ�SDQWDOOD

&iPDUD�VpSWLFD�GH�XQ�VROR�FRPSDUWLPLHQWR
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Un inapropiado diseño y ubicación en los bafles pueden crear turbulencias en la C.S, y perjudicar la
normal decantación de los sólidos como así también que la espuma y los barros lleguen a la cañería
de descarga.
Además problemas de operación y mantenimiento como sólidos que se drenan con la descarga de los
inodoros pueden obstruir las cañerías y generar problemas en las C.S.

4.2 Diseño

/D�&�6��GHEH�GLVHxDUVH�SDUD�DVHJXUDU�TXH� WRGRV� ORV�VyOLGRV�VHGLPHQWDEOHV�SXHGDQ�VHU� UHPRYLGRV�
SDUD�HOOR�GHEHUiQ�WHQHU�
��8Q� YROXPHQ�GH� OtTXLGR� VXILFLHQWH� SDUD�XQD� UHWHQFLyQ�GH� OtTXLGR� GH� SRU� OR�PHQRV� ��� K� D�Pi[LPD
FDQWLGDG�GH�EDUUR�\�HVSXPD�DFXPXODGRV�
��'LVSRVLWLYRV�GH�HQWUDGD�\�VDOLGD�TXH�SUHYHQJDQ�OD�GHVFDUJD�GH�EDUUR�R�HVSXPD�HQ�HO�HIOXHQWH�
��6XILFLHQWH�YROXPHQ�SDUD�HO�GHSRVLWR�GH�EDUUR�\�HVSXPD�SDUD�SUHYHQLU�VX�GHVFDUJD�FRQ�HO�HIOXHQWH�
��3URYHHUOR�GH�YHQWLODFLyQ�DGHFXDGD�TXH�OH�SHUPLWD�YHQWHDU�ORV�JDVHV�IRUPDGRV�GH�PHWDQR�\�VXOIXUR
GH�KLGUyJHQR�
��8QD� UHODFLyQ� GH� ORQJLWXG�DQFKR� TXH� SXHGH� YDULDU� GH� �� D� ��� SDUD� FiPDUDV� VpSWLFDV� SHTXHxDV� VH
XWLOL]D�KDELWXDOPHQWH�OD�UHODFLyQ�PHQRU�
��/D� SURIXQGLGDG� SDUD� FiPDUDV� VpSWLFDV� SHTXHxDV� SXHGH� YDULDU� HQWUH� ����� D� ����� P� FRQ� XQD
UHYDQFKD�GH������D�����P�HQWUH�HO�QLYHO�GHO�OtTXLGR�\�OD�FXELHUWD�GH�OD�FiPDUD��3DUD�FiPDUDV�VpSWLFDV
GH�PD\RU�FDSDFLGDG��OD�SURIXQGLGDG�QR�VHUi�PHQRU�D�ORV������P�\�QR�VXSHULRU�D�ORV������P��(Q�FDVR
GH�VHU��IDFWLEOH�VH�DFRQVHMD�XWLOL]DU�ORV�YDORUHV�PD\RUHV�
��'LVWDQFLD�PtQLPD�HQWUH�OD�VXSHUILFLH�GHO�OtTXLGR�\�HO�ERUGH�GH�OD�HVWUXFWXUD�GH������D������P�
��/D� YHORFLGDG� SURPHGLR� KRUL]RQWDO� QR� GHEHUi� H[FHGHU� ORV� �����P�PLQXWR� \� HQ� HO� FDOFXOR� GHO� iUHD
WUDQVYHUVDO�VH�GHEHUi�WHQHU�HQ�FXHQWD�HO�YROXPHQ�SDUD�HO�DOPDFHQDPLHQWR�GH�ORGRV�
������&ULWHULRV
(O� SULPHU� SDVR� SDUD� GHILQLU� HO� YROXPHQ� GH� OD� &�6� HV� GHWHUPLQDU� HO� YROXPHQ� SURPHGLR� GH� DJXD
FRQVXPLGR�GLDULDPHQWH��,GHDOPHQWH�VH�SXHGH�REWHQHU�HVH�GDWR�FRQ�XQ�PHGLGRU�GH�FDXGDO�DSOLFDGR�HQ
XQ�ODSVR�GHWHUPLQDGR�HQ�HO�VXPLQLVWUR�GH�DJXD��FRPR�HVWR�JHQHUDOPHQWH�QR�HV�SRVLEOH�SULQFLSDOPHQWH
HQ� ORV� HGLILFLRV� R� FDVDV� HQ� FRQVWUXFFLyQ�� VH� FDOFXOD� HO� FRQVXPR� GH� DFXHUGR� DO� WLSR� YLYLHQGD� \� GH
DFXHUGR�DO�QLYHO�VRFLDO�\�Q~PHUR�GH�SHUVRQDV�TXH�KDELWDQ�
$�PRGR�GH� UHIHUHQFLD� \� WHQLHQGR�SUHVHQWH� TXH� QR� KD\� UHVWULFFLRQHV�HQ�HO� XVR� GHO� DJXD�� VH puede
sugerir
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Litros/hab.día

Casa rural humilde 50

Casa urbana de barrio 150-200

Casa suntuosa >250

No se aplica el factor de retorno y de esa manera nos quedamos con un margen de seguridad.

De acuerdo a las recomendaciones de la O.M.S. para la “Evacuación de excretas para medios
rurales”, la misma determina las capacidades de las cámaras sépticas.
Para viviendas particulares:

Nºmax.pers.serv C.Séptica vol.(lt) Ancho (m) Largo (m) Prof.líquido(m) Prof.Total(m)

4 1890 0,91 1,82 1,22 1,52

6 2270 0,91 2,13 1,22 1,52

8 2840 1,06 2,28 1,22 1,52

10 3400 1,06 2,59 1,38 1,68

12 4100 1,22 2,59 1,38 1,68

14 4920 1,22 3,05 1,38 1,68

16 5680 1,38 3,05 1,38 1,68

Dotaciones consideradas

Nºmax.pers.serv Capacidad
líquida nominal
Cám.Sep. (lt)

Dot.(l /h.d) Vol.cons.(lt)

4 1520 190 760

6 1710 378 1140

8 2280 355 1520

10 2850 340 1900

12 3420 342 2280

14 3990 351 2660

16 4560 190 3040

Comentarios: Los volúmenes de las C.S. para viviendas particulares se han calculado considerando
un consumo de 190 l / hab.día y un volumen adicional para el almacenamiento de barros equivalente
a un día de consumo. Para consumos mayores a los 1000 y hasta los 4560 litros la capacidad de la
fosa séptica deberá ser como mínimo igual a la afluencia de agua residuales durante un día y medio.
Cuando el caudal efluente oscila entre 4560 y 37.850 litros por día, la capacidad mínima útil del
tanque deberá ser de 4.500 litros mas un 75% de la afluencia diaria de las aguas residuales.  La
siguiente tabla indica como calcular los volúmenes de los tanques sépticos.

Rango de Consumos diarios =Q (lt) Volumen del tanque séptica (lt)

Hasta 1.000 2 Q

1.000 hasta 4.500 1,5 Q

4.500 hasta 38.000 4.500+ 0,75 Q

V: volumen útil de la fosa séptica
Q: Afluencia diaria de aguas residuales a la misma unidad
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Para campamentos y escuelas diurnas:

Campamento Escuela
diurna

C.Séptica
vol.(lt)

Ancho (m) Largo (m) Prof.líquido(m) Prof.Total(m)

40 60 3.780 1,22 2,59 1,22 1,52

80 120 7.560 1,52 3,35 1,52 1,89

120 180 11.430 1,82 4,11 1,52 1,89

160 240 15.120 1,82 5,48 1,52 1,89

200 300 18.900 2,28 5,48 1,52 1,97

240 360 22.680 2,43 6,09 1,52 1,97

280 420 26.460 2,59 6,09 1,68 2,13

320 480 30.240 2,59 7,11 1,68 2,13

/D�(3$�HVWDEOHFH�FRPR�YDORUHV�GH�FDSDFLGDGHV�SDUD�ORV�WDQTXHV�VpSWLFRV�ORV�VLJXLHQWHV�
$QWLJXDPHQWH��IXH�EDVDGR�HQ�HO�Q~PHUR�GH�GRUPLWRULRV�SRU�FDVD�\�HQ�HO�SURPHGLR�GH�SHUVRQDV�SRU
KDELWDFLyQ�
6H�DVLJQDEDQ�GRWDFLRQHV�GH�����OW�SHUV����GtD��FRPR�IDFWRU�GH�VHJXULGDG�\�DVLJQDQGR�XQD�GHQVLGDG�GH
��SHUVRQDV�SRU�KDELWDFLyQ�FRQ�XQ�FRQVXPR�GH����� OW�SHUV�� ��GtD�VH�REWLHQH�XQ�FRQVXPR�GH����� OW� �
GRUPLWRULR���GtD�����
(V�FRP~Q�WRPDU�XQD�FDSDFLGDG�GH���D���GtDV�GH�SHUPDQHQFLD���REWHQLpQGRVH�YRO~PHQHV�GH������D
�����OW�SRU�GRUPLWRULR�
7RGDYtD� �HQ�PXFKRV�HVWDGRV� ORV�&yGLJRV� ORFDOHV�VH�EDVDQ�HQ�DOJXQD� YHUVLyQ�GH� ODV�PHQFLRQDGDV
DQWHULRUPHQWH�WHQLHQGR�SUHVHQWH�HO�Q~PHUR�GH�GRUPLWRULRV
3RU� RWUR� ODGR� ODV� YDULDFLRQHV� KRUDULDV� \� GLDULDV� GH� ORV� FRQVXPRV� SURYRFDQ� GHVFDUJDV� FRQ� JUDQ
FRQFHQWUDFLyQ�GH�VyOLGRV��8Q�EXHQ�GLVHxR�GH�XQ WDQTXH�VpSWLFR�FRQ�GRV�FRPSDUWLPLHQWRV�UHGXFH�ORV
HIHFWRV�GH�ODV�FDUJDV�SLFR��2WUD�FODYH�SDUD�XQ�EXHQ�GLVHxR�\�UHQGLPLHQWR�HV�OD�UHODFLyQ�HQWUH�HO�iUHD
VXSHUILFLDO�� HO� GHSyVLWR� GH� ORGRV�� OD� WDVD� GH� GHVFDUJD� \� VX� YHORFLGDG� GH� VDOLGD�� (VWRV� SDUiPHWURV
DIHFWDQ�OD�HILFLHQFLD�KLGUiXOLFD�\�OD�FDSDFLGDG�GH�UHWHQFLyQ�GH�ORV�ORGRV�HQ�HO�WDQTXH�
7DQTXHV� FRQ� iUHDV� VXSHUILFLDOHV� PD\RUHV� \� PDV� SURIXQGRV� VRQ� SUHIHULGRV� SRUTXH� LQFUHPHQWDQ� OD
FDSDFLGDG�GH� UHWHQFLyQ�GH� ORGRV� \�GLVPLQX\HQ� OD� DJLWDFLyQ� SHUPLWLHQGR�XQD� YHORFLGDG�GH� GHVFDUJD
PDV�OHQWD.
$XPHQWDQGR�HO�iUHD�VXSHUILFLDO�VH�GLVPLQX\H�OD�YHORFLGDG�\�VH�UHGXFH�OD�SRVLELOLGDG�GH�IXJDV�GH�ORGRV
\�HVSXPD�D�WUDYpV�GH�OD�VDOLGD��(VWR�VH�ORJUD�LQFUHPHQWDQGR�HO�DUHD�GH�VDOLGD�UHHPSOD]DQGR�OD
FDxHUtD�GH�����PP�SRU�RWUR�GH�����PP�
Volúmenes típicos de tanque sépticos

)HGHUDO�+RXVLQJ�$XW� 8�6�3XEOLF�+HDOW�6HU� 8QLIRUP� 3OXPELQJ
&RGH

5DQJR� GH� UHTXHULP�
HQWUH��(VWDGRV

PtQLPR ���� ���� ���� ���������
����GRUPLWRULRV ���� ���� ���� ���������
��GRUPLWRULRV ���� ���� ���� ���������
��GRUPLWRULRV ���� ���� ���� ���������
�GRUPLWRULRV ���� ���� ���� ���������
GRUPLWRU�DGLFLRQDO ��� ��� ��� �������
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��5HPRFLyQ�GH�1LWUyJHQR

/D�(3$� � HQ� VX� ³0DQXDO� SDUD� HO� WUDWDPLHQWR� GHVFHQWUDOL]DGR�GH�HIOXHQWHV�GRPLFLOLDULRV´� UHFRPLHQGD
SDUD�OD�UHPRFLyQ�GH�QLWUyJHQR�WUHV�VLVWHPDV�GLIHUHQFLDGRV�SRU�VXV�SURFHVRV��(O�SULPHUR�HV�HO�PpWRGRV
GH�VHJUHJDFLyQ��HO�VHJXQGR�ORV�PpWRGRV�ILVLFR�TXtPLFRV�\�SRU�~OWLPRV�ORV�ELROyJLFRV�
/D�UHPRFLyQ�GH�QLWUyJHQR�VH�OOHYD�D�FDER�SDUD�SURWHJHU�DO�PHGLR�DPELHQWH�\�DVHJXUDU��ODV�IXHQWHV�GH
DJXD� VXEWHUUiQHDV�� /D� UHPRFLyQ� ELROyJLFD� GH� QLWUyJHQR� UHTXLHUH� OD� QLWULILFDFLyQ� HQ� FRQGLFLRQHV
DHUyELDV� \� OD� GHVQLWULILFDFLyQ� HQ� PHGLR� DQy[LFR�DQDHURELR��� HV� HO� PpWRGR� PDV� XWLOL]DGD� KDVWD� HO
PRPHQWR�
����6HSDUDFLyQ�SRU�6HJUHJDFLyQ
6HSDUDU�ODV�DJXD�1HJUDV�GH�ODV�*ULVHV��/DV�DJXDV�1HJUDV��DJXD�GH�WRLOHW��SXHGHQ�VHU�VHSDUDGDV�GH
ODV�RWUDV�IXHQWHV�GH�HPLVLyQ�FRPR�VHU�OD�GH�FRFLQD��ODYDGHUR��GXFKD��HWF��DJXDV�*ULVHV��\�GLVSRQHUVH
SRU�VHSDUDGR�PHGLDQWH�XQ�VLVWHPD�GH�FDxHUtDV�HMHFXWDGR�HQ�OD�FDVD�SDUD�WDO�ILQ�
/DV� DJXDV� 1HJUDV� FRQWLHQHQ� XQ� ���� \� PDV� GH� QLWUyJHQR� GHO� HIOXHQWH� GH� XQD� FDVD� \� SXHGH� VHU
DOPDFHQDGR� HQ� XQ� WDQTXH�� HO� UHVWR� GH� ODV� DJXDV� ULVHV� VRQ� GHVFDUJDGDV� HQ� XQ WDQTXH
VpSWLFR�DEVRUFLyQ�HQ�HO�WHUUHQR�

����0pWRGRV�ItVLFR�TXtPLFRV�GH�WUDWDPLHQWRV
([LVWHQ�GRV�WLSRV�GH�VLVWHPDV�ILVLFR�TXtPLFRV�SDUD�OD�UHGXFLyQ�GH�QLWUyJHQR�HQ�ORV�HIOXHQWHV
GRPLFLOLDULRV��8QR�SRU�UHVLQDV�GH�LQWHUFDPELR�LyQLFRV�\�HO�RWUR�SRU�RVPRVLV�LQYHUVD��7LHQHQ�XQ
SURPLVRULR�IXWXUR�SDUD�ORV�WUDWDPLHQWRV�GRPLFLOLDULRV�LQGLYLGXDOHV��SHUR�DFWXDOPHQWH�QR�KD\
DFWXDOPHQWH�DOJXQR�HQ�XVR�
�������5HVLQDV�GH�LQWHUFDPELR�LyQLFR
+D\�GRV�WLSRV�GH�VLVWHPDV�TXH�VH�SXHGHQ�XWLOL]DU��ODV�UHVLQDV�GH�LQWHUFDPELR�FDWLyQLFD�\�ODV�DQLyQLFDV�
(O�DPRQLDFR�GHO�WDQTXH�VpSWLFR�HV�UHPRYLGR�SRU�HMHPSOR�SRU�XQD�]HROLWD�QDWXUDO�FRPR�OD�&OLQRWLOROLWH
TXH�WLHQH�H[FHOHQWH�VHOHFWLYLGDG�SDUD�HO�DPRQLR�PD\RU�TXH�RWUDV�FDWLRQHV�SUHVHQWHV�HQ�HO�HIOXHQWH��(Q
ORV�VLVWHPDV�DQLyQLFRV�HO�HIOXHQWH�GHEH�VHU�QLWULILFDGR�SUHYLDPHQWH�DQWHV�GH�VX�SDVR�SRU� OD�FROXPQD
GH�LQWHUFDPELR��8QD�UHVLQD�EiVLFD�DQLyQLFD�IXHUWH�SXHGH�VHU�HPSOHDGD�SDUD�FDSWXUDU�HO�QLWUDWR��$PERV
VLVWHPDV�UHTXLHUHQ�TXH�OD�UHJHQHUDFLyQ�VH�UHDOLFH�HQ�RWUR�OXJDU�
������2VPRVLV�,QYHUVD
(O� VLVWHPD� UHTXLHUH� XQ� SUHWUDWDPLHQWR� SDUD� UHPRYHU� ORV� VyOLGRV� VXVSHQGLGRV� GH� ORV� FRPSXHVWRV
RUJiQLFRV�H�LQRUJiQLFRV��(O�HIOXHQWH�SUHWUDWDGR�VH�DOPDFHQD�D�SUHVLyQ�\�OXHJR�VH�KDFH�SDVDU�SRU�XQD
PHPEUDQD�VHPLSHUPHDEOH�TXH�SHUPLWH� OD�VHSDUDFLyQ�GH� LyQHV�\�PROpFXODV�DQWHV�GH�VX�GLVSRVLFLyQ
ILQDO�� *UDQ� FDQWLGDG� GH� OtTXLGR� GH� UHFKD]R� HV� JHQHUDGR� \� GHEH� VHU� DOPDFHQDGR� SDUD� VX� SRVWHULRU
WUDWDPLHQWR�HQ�RWUR�OXJDU�
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����7UDWDPLHQWRV�%LRORJLFRV
0XFKRV� VLVWHPDV� GH� WUDWDPLHQWR� LQGLYLGXDOHV� GH� HIOXHQWHV� XWLOL]D� VLVWHPDV� ELROyJLFRV� GH
GHVQLWULILFDFLyQ�SDUD� UHPRYHU�HO� QLWUyJHQR�GH� ORV�HIOXHQWHV�FORFDFDOHV�GRPLFLOLDULRV��'tD�D�GtD� HVWRV
VLVWHPDV� VH� HVWiQ�PRQLWRUHDQGR� \�PHMRUDQGR�� SHUR� D~Q� IDOWD�PDV� LQYHVWLJDFLyQ� � SDUD� FRPSUHQGHU
PHMRU�ORV�PHFDQLVPRV�TXH�HVWiQ�SUHVHQWHV�HQ�HVWRV�SURFHVRV�
(QWUH� ORV� VLVWHPDV� GHVDUUROODGRV� HQFRQWUDPRV�� $�� WDQTXH� DQDHUyELFR�ILOWUR� DHUyELFR� HPSDFDGR�� %�
5HDFWRU�VHFXHQFLDO�%DWFK��&��)LOWUR� LQWHUPLWHQWH�GH�DUHQD��'��7UDWDPLHQWR�VHJUHJDGRV�HQ�OD�IXHQWH�\
UHFRPELQDGR��(��)LOWUR�GH�DUHQD�FRQ�UHFLUFXODFLyQ�FRQ�ILOWUR�DQDHUyELFR�\�IXHQWH�GH�FDUERQR�
������1LWULILFDFLyQ�'HVQLWULILFDFLyQ�FRQ�ILOWUR�DHUyELFR�HPSDFDGR�WDQTXH�VpSWLFR�
(O�HIOXHQWH�GHO�ILOWUR�DHUyELFR�HPSDFDGR�FRQ�XQ�PHGLR�ILOWUDQWH�SOiVWLFR��HV�UHFLUFXODGR��PHGLDQWH�XQD
ERPED�DO� WDQTXH�VpSWLFR��(Q�HO� ILOWUR�RFXUUH� OD�QLWULILFDFLyQ��SRVWHULRUPHQWH�UHWRUQD�DO� WDQTXH�VpSWLFR
SURYH\HQGR�HVWH�XQ�PHGLR�DGHFXDGR��SDUD�OD�GHVQLWULILFDFLyQ�ELROyJLFD��6H�OR�XVD�SDUD�UHPRYHU�'%2�
SDWyJHQRV�\�QLWUyJHQR��HVWiQ�FRPSXHVWRV�SRU�XQ� OHFKR�GH�PDWHULDO�SRURVR��SLHGUDV��HVFRULD��DQLOORV
SOiVWLFRV�R�FXDOTXLHU�UHOOHQR�TXH�WHQJD�XQD�JUDQ�iUHD��VXSHUILFLDO�\�DOWD�SHUPHDELOLGDG��(O�HIOXHQWH�HV
GLVWULEXLGR�SRU�DUULED� \�VH� IRUPD�XQD� ILQD�ELRSHOtFXOD�DHUyELFD�VREUH�HO� UHOOHQR� \�HV�FROHFWDGR�HQ�HO
IRQGR�D� WUDYpV�GHO�GUHQDMH��8QD�SRFLyQ�GHO� HIOXHQWH� ILOWUDGR� LJXDO� DO� FDXGDO� DIOXHQWH�HV�GHVFDUJDGR
SDUD�VX�SRVWHULRU�LQILOWUDFLyQ��JUiILFR�$�
3DUD�REWHQHU�XQD�QLWULILFDFLyQ�WRWDO��!�DO����SRU�FLHQWR���HO�ILOWUR�GH�SHOtFXOD�ILMD�QR�GHEH�FDUJDUVH�SRU
HQFLPD� GH� �� D� �� J�'%2�P� SRU� GtD� R� �� D ��� J '%2�P� SRU� GtD�� SDUD� SLHGUD� \� UHOOHQRV� SOiVWLFRV
UHVSHFWLYDPHQWH�
(Q�86$� VH� YHQGHQ� SODQWDV� FRPSDFWDV� FRQ� GLVHxRV� SDWHQWDGRV� HPSOHDQGR� HVWH� VLVWHPD�� ORJUDQGR
HILFLHQFLDV�GH�UHPRFLyQ�WRWDO�GH�1�GHO����DO������&RPR�YDULDQWH�DOJXQRV�VLVWHPDV�UHFLFODQ�D�XQ�ILOWUR
GH�FRQWDFWR�DQDHUyELFR�GH�IOXMR�DVFHQGHQWH�HQ�YH]�GH�KDFHUOR�D�OD�&�6�
������5HDFWRU�6HFXHQFLDO�%DWFK��6%5�



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$PELHQWH
��

6L� HO� WLHPSR� GH� UHWHQFLyQ� KLGUiXOLFR� HV� OR� VXILFLHQWHPHQWH� JUDQGH� SHUPLWH� TXH� VH� OOHYH� D� FDER� OD
QLWULILFDFLyQ�GXUDQWH�OD�IDVH�GH�³UHDFFLyQ´�GHO�FLFOR�GHO��6%5����OD�HWDSD�GH�OOHQDGR�HV�DQy[LFD��\�VL�WLHQH
HO� VXILFLHQWH� WLHPSR� GH� SHUPDQHQFLD� KLGUiXOLFR�� HO� VLVWHPD� SXHGH� UHPRYHU� HQWUH� ��� \� ���� GH
QLWUyJHQR�WRWDO�\�FDQWLGDGHV�LPSRUWDQWHV�GH�IyVIRUR��(VWH�VLVWHPD�HVWi�GLVSRQLEOH�FRPHUFLDOPHQWH�HQ
86$����ILJXUD�%�
������)LOWUR�LQWHUPLWHQWH�GH�DUHQD
/D� QLWULILFDFLyQ� � HV� SURGXFLGD� HQ� HO� ILOWUR� LQWHUPLWHQWH� GH� DUHQD� PLHQWUDV� TXH� OD� GHVQLWULILFDFLyQ� VH
OOHYDGD� D� FDER� KDFLHQGROR� SDVDU� SRVWHULRUPHQWH� SRU� XQ� ILOWUR� GH� FRQWDFWR� DQDHUyELFR� GH� IOXMR
DVFHQGHQWH�� (O� ILOWUR� DQDHUyELFR� SXHGH� VHU� UHHPSOD]DGR� SRU� XQ� ILOWUR� ILWRWHUUHVWUH�� �VXEVXUIDFH� IORZ
ZHWODQG���/D�HILFLHQFLD�HQ�OD�UHPRFLyQ�WRWDO�GH�QLWUyJHQR�GH�HVWRV�VLVWHPDV�HV�GHO�RUGHQ�GH����DO�����
�ILJXUD�&��
$�FRQWLQXDFLyQ�HQ�OD�WDEOD���VH�REVHUYDQ�ORV�SDUiPHWURV�EiVLFRV�SDUD�VX�GLVHxR�

(Q�OD�WDEOD���VH�UHFRPLHQGDQ�ODV�WDUHDV�D�UHDOL]DU�GXUDQWH�OD�RSHUDFLyQ�\�PDQWHQLPLHQWR�GH�ORV�ILOWURV
LQWHUPLWHQWHV�GH�DUHQD�
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3RU�~OWLPR�HQ�OD�WDEOD���VH�FRPSDUDQ�ODV�HILFLHQFLDV�GH�UHPRFLyQ�GH�ORV�ILOWURV�LQWHUPLWHQWHV�IUHQWH�D�OD
FiPDUD�VpSWLFD
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������7UDWDPLHQWR�VHJUHJDGRV�HQ�OD�IXHQWH�FRQ�UHFLFOR
(VWH� HV� XQ� � VLVWHPD� FRPHUFLDO� � GRQGH� HO� HIOXHQWH� HV� VHJUHJDGR�� ODV� DJXDV� JULVHV� SDVDQ� SRU� XQD
FiPDUD� VpSWLFD� \� SRVWHULRUPHQWH� SRU� XQ� ILOWUR� DQDHUyELFR� DVFHQGHQWH� $8)� XWLOL]DGD� SDUD� OD
GHVQLWULILFDFLyQ��/DV�DJXD�QHJUDV�SDVDQ�VRQ�GHFDQWDGDV�HQ�RWUD�FiPDUD�VpSWLFD�\�SRVWHULRUPHQWH�HV
SURFHVDGD�SRU�HO�PLVPR�$8)�TXH�XWLOL]D�ODV�DJXD�JULVHV���ILJXUD�'�
������)LOWUR�GH�DUHQD�FRQ�UHFLUFXODFLyQ�\�FRQ�ILOWUR�DQDHUyELFR��IXHQWH�GH�FDUERQR�H[WHUQD
/RV� VLVWHPDV� GH� WUDWDPLHQWR� DSOLFDQGR� ILOWURV� GH� DUHQD� FRQ� UHFLUFXODFLyQ� WLHQHQ� XQD� HILFLHQFLD� GH
UHPRFLyQ�GH�QLWUyJHQR� WRWDO� GHO� ��� DO� ������3DUD�DXPHQWDU� OD�PLVPD�VH� VXHOH� DJLWDU� HO� WDQTXH� GH
UHFLUFXODFLyQ�SDUD�TXH�VH�FRPELQH�FRQ�XQD�PD\RU�FDQWLGDG�GH�FDUERQR�RUJiQLFR���ILJXUD�(�
5HQGLPLHQWRV�GH����DO�����GH�UHPRFLyQ�GH�QLWUyJHQR�WRWDO�VH�REWLHQHQ�KDFLHQGR�UHFLUFXODU�HO�HIOXHQWH
SRU� OD� FiPDUD� VpSWLFD� SURGXFLHQGRVH� XQ� PHMRU�PH]FODGR�� DXPHQWDQGR� HO� WLHPSR� GH� SHUPDQHQFLD
KLGUiXOLFR� DO� DWUDYHVDU� SRU� XQ� ILOWUR� GH� FRQWDFWR� DQDHUyELFR� DVFHQGHQWH� R� DJUHJDQGROH� XQD� IXHQWH
H[WHUQD�GH�FDUERQR�RUJiQLFR���ILJXUD�)�

&5,7(5,2�'(�',6(f2�'(�56)V
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������)LOWUR�DQDHUyELFR�FRQ�ILOWUR�GH�DUHQD�FRQ�UHFLFOR
3RU�~OWLPR�SURSRQHPRV�XQD�DOWHUQDWLYD�GHO� FDVR�DQWHULRU� \�TXH�QR� UHTXLHUH�GH� IXHQWHV�H[WHUQDV�GH
FDUERQR�RUJiQLFR��/D�PLVPD�HVWi�EDVDGD�VLJXLHQGR�HO�SULQFLSLR�GHO�SURFHVR�%DUGHQSKR�XWLOL]DGR�SDUD
OD�UHPRFLyQ�GH�QLWUyJHQR��(VWH�SURFHVR�HV�FRQWLQXR�\�SRVHH�FXDWUR�XQLGDGHV�R�HWDSDV��OD�SULPHUD�HV
DQy[LFD� FRQ� XQ� YROXPHQ� GHO� ���� GHO� WRWDO�� OD� VHJXQGD� RFXSD� XQ� YROXPHQ� GHO� ���� \� HV� OD� HWDSD
DHUyELFD�� D� FRQWLQXDFLyQ� GH� HVWD� KD\� XQD� QXHYD� HWDSD� DQy[LFD� FRQ� XQD� FDSDFLGDG� GHO� ���� \
ILQDOPHQWH�OD�XOWLPD�HWDSD�TXH�HV�DHUyELFD�FRQ�XQD�FDSDFLGDG�GHO����GHO�YROXPHQ�WRWDO�
$� FRQWLQXDFLyQ� VH� FRPSDUDUD� ODV� HILFLHQFLDV� HQ� UHPRFLyQ� GH� 12�±1� GH� XQ� VLVWHPD� WUDGLFLRQDO� GHEDUURV�DFWLYDGRV��OD�YDULDFLyQ�GH�/XG]DFN�(WWLQJHU�\�HO�SURFHVR�%DUGHQSKR

$IOXHQWH��PJ�OW� %��$FWLYDGR��PJ�OW� /XG]DFN�(WWLQJ��PJ�OW� %DUGHQSKR�PJ�O�
12�±1 ���� ���� ���� ����

(O�VLVWHPD�HQ�FXHVWLyQ�HVWi�FRPSXHVWD�SRU�XQ�ILOWUR�DQDHUyELFR�DQy[LFR�GH�IOXMR�DVFHQGHQWH�\�GH�XQ
ILOWUR�GH�DUHQD�FRQ�UHFLUFXODFLyQ��/RV�YDORUHV�GH�UHPRFLyQ�GH�QLWUyJHQR�WRWDO��FRPR�PtQLPR��VHUiQ�GHO
���DO�������HVSHUiQGRVH�YDORUHV�VXSHULRUHV�XQD�YH]�TXH�VH�SRQJD�D�SXQWR�HO�VLVWHPD���ILJXUD�*�
(O� $8)�HV� DSOLFDGR�SDUD�DXPHQWDU� OD� HILFLHQFLD� GH� GHVQLWULILFDFLyQ�� HO� ILOWUR� GH� FRQWDFWR� DQDHUyELFR
GHEHUi� FDUJDUVH� HQ� XQ� UDQJR� GH� �� D� �� NJ�'42� ��P�� SRU� GtD� \� WHQHU� FRPR�PtQLPR� XQ� WLHPSR� GH
UHVLGHQFLD�KLGUiXOLFR�GH���GtD��(O�UHOOHQR�GHO�PLVPR�SXHGH�VHU�GH�SLHGUD�R�GH�PDWHULDO�VLQWpWLFR��GH�XQ
ODUJR�VXSHULRU�D�ORV���FP�
5HODFLyQ�GLiPHWUR��DOWXUD�GHO�ILOWUR�GH�FRQWDFWR�DQDHUyELFR������SDUD�YRO~PHQHV�SHTXHxRV�\�VXSHULRUHV
D���SDUD�JUDQGHV�UHDFWRUHV�
8Q�OHFKR�VXPHUJLGR�YHJHWDO�SXHGH�VXVWLWXLU�DO�$8)�\�SXHGH�FRQWULEXLU�D�DSRUWDU�DOJ~Q�FDUERQR�OiELO�DO
SURFHVR�
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5HPRFLRQHV�GH�1�WtSLFDV�GH�VLVWHPDV�LQGLYLGXDOHV

�

3URFHVR 3RUFHQWDMH�GH�71
UHPRYLGR

56) ���± ��
56)��FRQ�UHFLFOR�D�67�R
$8)� ���± ��
67���))6��FRQ�UHFLFOR�D
67�R�$8)�D �������
6%5D �������
66�\�UHPRFLyQ �������
�66���77�5�D �������
,6)�±�$8) �������
D�6LVWHPDV��FRPHUFLDOPHQWH�GLVSRQLEOHV�
1RWD��56)� �ILOWUR�GH�DUHQD�FRQ�UHFLUFXODFLyQ�
$8)� �ILOWUR�DQDHUyELFR�DVFHQGHQWH��67� 
WDQTXH�VpSWLFR��))6� �VLVWHPDV�GH�ILOP�ILMRV�
6%5� �UHDFWRU�EDWFK�VHFXHQFLDO��66� 
VHJUHJDFLyQ�HQ�OD�IXHQWH��77� �WUDWDPLHQWR
DSOLFDGR�D�DPERV�VLVWHPDV��5� �UHFRPELQDGR�
,6)� �ILOWUR�GH�DUHQD�LQWHUPLWHQWH�
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