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5(680(1�� (Q� HO� SUHVHQWH� DUWtFXOR� VH
DERUGD� HO� WHPD� GH� ORV� DUWtFXORV� WUDQVL�
WRULRV� FRQ� HO� REMHWR� GH� FRPSUHQGHU� VX
QDWXUDOH]D�� ILQHV�� OtPLWHV� \� DOFDQFHV
FRPR� QRUPD� MXUtGLFD�� QR� VRODPHQWH
SDUD� HQWHQGHU� VX� IXQFLRQDPLHQWR�� VLQR
SULQFLSDOPHQWH� SDUD� LQGXFLU� D� OD� UHIOH�
[LyQ� VREUH� OD� QHFHVLGDG� GH� DSOLFDU� XQD
PHMRU� WpFQLFD� OHJLVODWLYD� HQ� VX� HODER�
UDFLyQ� \� OtPLWHV� D� VXV� FRQWHQLGRV�� $VL�
PLVPR�� VH� UHDOL]D� XQ� DQiOLVLV� GH� OD
GHURJDFLyQ� GHVGH� OD� SHUVSHFWLYD� GHO
VLVWHPD� MXUtGLFR�� SDUD� OR� FXDO� VH� UHYLVD
HO� IXQFLRQDPLHQWR� GHO� SURSLR� VLVWHPD
KDFLHQGR� XQD� GLVWLQFLyQ� WHPSRUDO� HQ�
WUH� GLYHUVRV� FRQMXQWRV� GH� QRUPDV� D
SDUWLU� GH� ORV� FULWHULRV� GH� SHUWHQHQFLD� \
YLJHQFLD�� 3RU� VX� HVWUHFKD� UHODFLyQ�� DO
UHYLVDU� ORV� DUWtFXORV� WUDQVLWRULRV� VH� LQ�
WHQWD� WDPELpQ� GHVHQWUDxDU� OD� QDWXUDOH�
]D� GH� ODV� QRUPDV� GHURJDWRULDV��

$%675$&7�� 7KLV� DUWLFOH� DQDOL]HV� WKH� VR�
FDOOHG� ´WUDQVLWRU\� DUWLFOHVµ�� ZLWK� WKH� LQWHQWLRQ
RI� XQGHUVWDQGLQJ� WKHLU� QDWXUH�� JRDO�� OLPLWV
DQG� VFRSH� DV� OHJDO� QRUPV�� 7KH� DLP� RI� WKH
HVVD\� LV� GRXEOH�� WR� XQGHUVWDQG� WKH� ZD\� LQ
ZKLFK� WKH\� IXQFWLRQ�� DQG� WR� VWDUW� D� UHIOHFWLRQ
RQ� WKH� QHFHVVLW\� RI� LPSURYLQJ� WKH� OHJLVODWLYH
WHFKQLTXH� WKURXJK� ZKLFK� WKH\� DUH� GHVLJQHG�
,Q� DGGLWLRQ�� WKH� DUWLFOH� VWXGLHV� WKH� ´GHURJD�
WLRQµ� RI� OHJDO� QRUPV�� ,Q� YLHZ� RI� WKLV�� WKH
RSHUDWLRQ� RI� WKH� OHJDO� V\VWHP� LV� DQDOL]HG�
PDNLQJ� D� WHPSRUDO� GLVWLQFWLRQ� EHWZHHQ� GLYHU�
VH� VHWV� RI� QRUPV�� RQ� WKH� EDVLV� RI� WZR� FULWHULD�
EHORQJLQJ� DQG� YDOLGLW\�� )LQDOO\�� DQG� GXH� WR
WKHLU� FORVH� UHODWLRQVKLS�� GHURJDWRU\� QRUPV� DUH
VWXGLHG� DV� SDUW� RI� WKH� DQDOLVLV� RI� WUDQVLWRU\
QRUPV��

3DODEUDV�FODYH�� DUWtFXORV� WUDQVLWRULRV�
GHURJDFLyQ�� QRUPD� MXUtGLFD�� WpFQLFD� OH�
JLVODWLYD�� HILFDFLD�� YLJHQFLD�� YDOLGH]�

'HVFULSWRUV� � W U DQV L W R U \ � D U W L F O H V �
GHURJDWLRQ�� OHJDO� QRUP�� OHJLVODWLYH� WHFKQLTXH�
HIIL�FDF\�� YDOLGLW\�


� ,QYHVWLJDGRUD� WLWXODU� GHO� ,QVWLWXWR� GH� ,QYHVWLJDFLRQHV� -XUtGLFDV� GH� OD� 81$0�
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680$5,2�� ,��7LSRV� GH� QRUPDV� MXUtGLFDV�� ,,��/D� HILFDFLD� GH� ODV� QRUPDV
MXUtGLFDV�� GLVWLQFLyQ� HQWUH� YLJHQFLD� \� SHUWHQHQFLD �� ,,,�� /RV� DUWtFXORV
WUDQVLWRULRV�� ,9�� 'HURJDFLyQ�� DFFLyQ� \� HIHFWR�� 9�� $UWtFXORV� WUDQVLWR�
ULRV� \� GHURJDFLyQ��9,��/D� GHURJDFLyQ� \� VXV� HIHFWRV� HQ� HO� VLVWHPD� MXUtGLFR�

9,,�� &RQFOXVLyQ�

,�� 7,326� '(� 1250$6� -85Ì',&$6

(O� GHUHFKR� WLHQH� FRPR� ILQ� UHJXODU� FRQGXFWDV� SRU� OR� TXH� D� SHVDU
GH� FRQWHQHU� GLYHUVRV� WLSRV� GH� IRUPXODFLRQHV�� HV� FDUDFWHUtVWLFR� TXH
VXV� HQXQFLDGRV� QR� VRODPHQWH� HVWDEOHFHQ� XQ� GHEHU� VHU�� VLQR� TXH� VXV
SURSLHGDGHV� GHSHQGHQ� GHO� VLVWHPD� QRUPDWLYR� DO� TXH� SHUWHQHFHQ�
'HVGH� HO� SXQWR� GH� YLVWD� IRUPDO�� ORV� HQXQFLDGRV� GH� XQ� VLVWHPD� MX�
UtGLFR� SXHGHQ� VHU� FRQVLGHUDGRV� FRPR� QRUPDV� FXDQGR�� SDUWLHQGR
GH� XQD� FRQFHSFLyQ� GHO� GHUHFKR� FRPR� VLVWHPD�� VXV� HQXQFLDGRV� SUH�
YpQ� XQ� VXSXHVWR� GH� KHFKR� R� VH� UHODFLRQDQ� HQWUH� Vt� SDUD� YLQFXODU
XQR� FRQ� XQD� FRQVHFXHQFLD� MXUtGLFD�� (QWUH� HVWRV� HOHPHQWRV� H[LVWH
XQD� UHODFLyQ� GH� FRQVHFXHQFLD� OyJLFD� TXH� GHULYD� GH� OD� HVWUXFWXUD
FRQGLFLRQDO� GH� OD� QRUPD�� $ILUPDU� TXH� ORV� HQXQFLDGRV� GH� XQ� VLVWH�
PD� MXUtGLFR� VRQ� QRUPDV�� VXSRQH� XQ� VLVWHPD� XQLWDULR� \� FRPSOHMR
TXH� SHUPLWH�� PHGLDQWH� FLHUWRV� SURFHGLPLHQWRV�� FRPR� VRQ� OD� LQWHU�
SUHWDFLyQ� \� HO� DQiOLVLV� HVWUXFWXUDO� GH� ODV� QRUPDV�� HVWDEOHFHU� OD� PD�
QHUD� TXH� ORV� HOHPHQWRV� GH� ODV� QRUPDV� SUHYLVWRV� HQ� GLYHUVRV� HQXQ�
FLDGRV� VH� HQOD]DQ� \� VH� FRPSOHPHQWDQ��

6LQ� HPEDUJR�� D� SHVDU� GH� TXH� ODV� QRUPDV� MXUtGLFDV� SRVHHQ� XQD
HVWUXFWXUD� OyJLFD� FRP~Q�� HV� SRVLEOH� HODERUDU� GLIHUHQWHV� FODVLILFDFLR�
QHV��GHSHQGLHQGR�GH� VX� IXQFLyQ�HQ�HO�GHUHFKR��SRU� OR�TXH� VH�SXHGH
GHFLU� TXH� H[LVWHQ� GLVWLQWRV� WLSRV� GH� QRUPDV�� $Vt�� SRU� HMHPSOR�� SDUD
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� $OFKRXUUyQ�\�%XO\JLQ�EDVDGRV�HQ�VX�GHILQLFLyQ�GH�QRUPD��FRQVLGHUDQ�TXH�HQ�XQ�RUGHQ
MXUtGLFR� H[LVWHQ� GLYHUVRV� WLSRV� GH� HQXQFLDGRV�� HQWUH� ORV� FXDOHV� VH� HQFXHQWUDQ� DOJXQRV� TXH� D
SHVDU� GH� IRUPDU� SDUWH� GHO� VLVWHPD� MXUtGLFR� FDUHFHQ� GH� FDUiFWHU� QRUPDWLYR�� $OFKRXUUyQ� \
%XO\JLQ�� ,QWURGXFFLyQ� D� OD� PHWRGRORJtD� GH� ODV� FLHQFLDV� MXUtGLFDV� \� VRFLDOHV�� %XHQRV� $LUHV�� (GLWRULDO
$VWUHD��������SS������\������HV�HO�PLVPR�FDVR�TXH�SHUPLWH�D�$WLHQ]D�\�5XL]�0DQHUR�DILUPDU
TXH� QR� WRGRV� ORV� HQXQFLDGRV� GH� XQ� VLVWHPD� VRQ� QRUPDV�� $WLHQ]D� \� 5XL]�0DQHUR��/DV� SLH]DV
GHO� GHUHFKR�� 7HRUtD� GH� ORV� HQXQFLDGRV� MXUtGLFRV�� %DUFHORQD�� $ULHO� 'HUHFKR�� ������ SS�� ��� \� VV�



+DUW�� HV� SURSLR� GHO� GHUHFKR� QR� VRODPHQWH� SUHVFULELU� FRQGXFWDV
�QRUPDV� SULPDULDV��� VLQR� WDPELpQ� UHJXODUVH� D� Vt� PLVPR�� SRU� OR� TXH
FRQWLHQH�QRUPDV� VHFXQGDULDV�TXH� VH� UHILHUHQ�DO�SURFHVR�GH� FUHDFLyQ
\�DSOLFDFLyQ�GH� ODV�QRUPDV�SULPDULDV��'HQWUR�GH�HVWD� VHJXQGD�FODVH
GH� QRUPDV�� +DUW� GHILQH� D� OD� UHJOD� GH� UHFRQRFLPLHQWR�� TXH� SHUPLWH
GHWHUPLQDU� ODV� QRUPDV� TXH� SHUWHQHFHQ� DO� VLVWHPD�� OD� UHJOD� GH� FDP�
ELR�� IXQGDPHQWDO� HQ� YLUWXG� GH� OD� GLQiPLFD� GHO� GHUHFKR� \� OD� UHJOD
GH� DGMXGLFDFLyQ� TXH� HVWDEOHFH� ORV� yUJDQRV� \� SURFHGLPLHQWRV� GH
DSOLFDFLyQ�� (VWD� GLVWLQFLyQ� SHUPLWH� VHSDUDU� ORV� WLSRV� GH� UHJODV�� VH�
J~Q� VX� IXQFLyQ� HQ� HO� VLVWHPD�� OR� FXDO�� VLQ� HPEDUJR�� QR� LPSOLFD
TXH� VX� HVWUXFWXUD� OyJLFD� VHD� GLVWLQWD�

$� SDUWLU� GH� HVWD� FODVLILFDFLyQ�� SDUHFHUtD� FRUUHFWR� VRVWHQHU� TXH
HQ� YLUWXG� GH� VX� QDWXUDOH]D� ORV� DUWtFXORV� WUDQVLWRULRV� VRQ� QRUPDV
TXH� VH� UHILHUHQ� D� RWUDV� QRUPDV��� VH� SRGUtD� GHFLU� TXH� FRUUHVSRQGHQ
DO� WHUFHU� WLSR� GH� QRUPDV� VHFXQGDULDV� UHODWLYDV� D� OD� DGMXGLFDFLyQ�
\D� TXH� D� SHVDU� GH� TXH� SURGXFHQ� XQ� FDPELR� HQ� HO� RUGHQ� MXUtGLFR�
VRQ� GLVSRVLFLRQHV� MXUtGLFDV� FX\R� REMHWR� HV� GHWHUPLQDU� HO� PRGR� GH
DSOLFDFLyQ� GH� RWUDV� QRUPDV�� 6LQ� HPEDUJR�� FRQVLGHUDQGR� OD� HVWUXF�
WXUD�GH� ODV� QRUPDV�� HO� VXMHWR�QRUPDWLYR�QR� VRQ� ODV�QRUPDV�PLVPDV�
DXQ� FXDQGR� VH� GHWHUPLQH� VX� YLJHQFLD�� VLQR� ODV� DXWRULGDGHV� TXH� ODV
KDQ� GH� DSOLFDU�� /DV� QRUPDV� VRQ� HO� REMHWR� UHVSHFWR� GHO� FXDO� VH
UHDOL]D� OD� DFFLyQ�� VRQ� XQ� HOHPHQWR� GHO� VXSXHVWR�� SHUR� QR� HO� VXMHWR
D� TXLHQ� VH� GLULJH� OD� QRUPD�

8QD� FODVLILFDFLyQ� VLPLODU� D� OD� GH� +DUW�� HV� OD� SURSXHVWD� SRU� $O�
FKRXUUyQ� \� %XO\JLQ�� SDUD� TXLHQHV� HO� VLVWHPD� VH� LQWHJUD� SRU� UHJODV
GH� FRQGXFWD� \� ODV� UHJODV� TXH� IRUPDQ� SDUWH� GHO� VLVWHPD� GHO� MXH]��

FRQVLGHUDQGR� DO� SULPHUR�� GHQRPLQDGR� VLVWHPD� GHO� V~EGLWR�� VXERU�
GLQDGR� FRQ� HO� VHJXQGR�� 6LJXLHQGR� D� $OFKRXUUyQ� \� %XO\JLQ�� VH� SR�
GUtD� GHFLU� TXH� ORV� DUWtFXORV� WUDQVLWRULRV� IRUPDQ� SDUWH� GHO� VLVWHPD
GHO� MXH]�� PiV� TXH� GHO� V~EGLWR�� SXHVWR� TXH� HO� SULPHUR� VH� LQWHJUD
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� +DUW�� (O� FRQFHSWR� GH� GHUHFKR�� %XHQRV� $LUHV�� $EHOHGR� 3HUURW�� ������ SS�� ��� \� VV�
� 1R� SUHWHQGR� DERUGDU� OD� GLVFXVLyQ� VREUH� OD� H[LVWHQFLD� GH� QRUPDV� TXH� UHJXODQ� QRUPDV�

VLQR� DQDOL]DU� OD� QDWXUDOH]D� GH� ODV� QRUPDV� GHURJDWRULDV� FRPR� UHJODV� GH� FRQGXFWD�� (Q� UHODFLyQ
FRQ� HVH� WHPD�� R� VREUH� OD� FRQVLGHUDFLyQ� GH� HVWH� WLSR� GH� QRUPDV� FRPR� ´QRUPDV� VREUH� OD
SURGXFFLyQ� MXUtGLFDµ�� YpDVH� 'tH]�3LFD]R��/D� GHURJDFLyQ� GH� ODV� OH\HV�� 0DGULG�� (GLWRULDO� &LYLWDV�
������ SS�� ���� \� VV��� 3L]]RUXVVR�� )RQWL� GHO� 'LULWWR�� %RORQLD�5RPD�� ������ SS�� �� \� VV��� R� VREUH
ODV� QRUPDV� VHFXQGDULDV� GH� +DUW�� RS�� FLW��� QRWD� DQWHULRU�� SS�� ��� \� VV�

� $OFKRXUUyQ� \� %XO\JLQ�� ,QWURGXFFLyQ����� FLW��� QRWD� ��� SS�� ���� \� VV�



SRU� QRUPDV� GH� FRPSHWHQFLD� \� QRUPDV� GH� REOLJDFLyQ�� /RV� DUWtFXORV
WUDQVLWRULRV� SRGUtDQ� FDEHU�� GHSHQGLHQGR� GH� VX� FRQWHQLGR� HQ� HO� SUL�
PHU� JUXSR�� \D� TXH� SXHGHQ� VHU� FRQVWLWXWLYDV� GH� OD� DXWRULGDG� MXGL�
FLDO�� VREUH� WRGR� FXDQGR� DXWRUL]DQ� OD� DSOLFDFLyQ� GH� QRUPDV� GHUR�
JDGDV�

/DV� GLVWLQFLRQHV� DQWHULRUHV� WLHQHQ� FRPR� DVSHFWR� UHOHYDQWH� HYL�
GHQFLDU� TXH� ODV� IXQFLRQHV� GH� ODV� QRUPDV� MXUtGLFDV� VRQ� GLVWLQWDV�
SXHV� DXQTXH� UHJXOHQ� FRQGXFWDV�� \D� VHDQ� DFWRV�� DFFLRQHV� R� HVWDGRV
GH� FRVDV�� VH� SXHGHQ� GLIHUHQFLDU� HQ� YLUWXG� GHO� VXMHWR� D� TXLHQHV� VH
GLULJHQ�� DVt� FRPR� SRU� VX� REMHWR� \� HILFDFLD�� $Vt�� VH� SRGUtD� GHFLU
TXH� H[LVWH� XQ� WLSR� GH� UHJODV� TXH� WLHQHQ� FRPR� IXQFLyQ� UHJXODU� ODV
FRQGXFWDV� GH� ORV� LQGLYLGXRV�� \� RWUDV� TXH� VH� GLULJHQ� D� ODV� DXWRUL�
GDGHV�� (VWH� VHJXQGR� JUXSR� SXHGH� VXEGLYLGLUVH� HQ� DTXHOODV� FX\D
IXQFLyQ� HV� OD� UHDOL]DFLyQ� GH� DFWRV� QRUPDWLYRV�� \D� VHD� GH� LQWURGXF�
FLyQ� R� GH� HOLPLQDFLyQ� GH� ODV� QRUPDV�� DWULEXLU� FRPSHWHQFLDV� \� GH�
WHUPLQDU� HO� PRGR� GH� DSOLFDFLyQ� GH� RWUDV� QRUPDV�� 'H� PRGR� TXH
SRU� VX� IXQFLyQ� HV� SRVLEOH� GLVWLQJXLU� ODV� QRUPDV� GHURJDWRULDV�� GH
ODV� TXH� HVWDEOHFHQ� OD� YLJHQFLD� R� UHJODV� GH� DSOLFDFLyQ� WHPSRUDO
GH� RWUDV� QRUPDV�

(Q� IXQFLyQ� GHO� FDUiFWHU� SUHVFULSWLYR� GH� ODV� QRUPDV� MXUtGLFDV� VH
KD� SURGXFLGR� OD� YLQFXODFLyQ� GHO� GHUHFKR� D� ORV� FRQFHSWRV� GH� VDQ�
FLyQ�\� FRDFFLyQ��SULQFLSDOPHQWH�SRU� OD� LGHQWLILFDFLyQ�GH� ODV�QRUPDV
MXUtGLFDV� FRQ� ODV� SHQDOHV�� (V� SRU� HOOR� TXH� VH� KD� OOHJDGR� D� DILUPDU
TXH� XQ� VLVWHPD� QRUPDWLYR� HV� MXUtGLFR� SRUTXH� SUHYp� QRUPDV� TXH
SUHVFULEHQ� DFWRV� FRDFWLYRV� \� yUJDQRV� TXH� SXHGHQ� HMHFXWDU� GHFLVLR�
QHV� FRHUFLWLYDPHQWH�� 3HUR� VL� ELHQ� OD� FRHUFLELOLGDG� HV� XQD� GH� ODV
QRWDV� GLVWLQWLYDV� GHO� GHUHFKR� TXH� SURYpH� D� OD� HILFDFLD� HQ� OD� DSOL�
FDFLyQ� GH� OD� QRUPD� PHGLDQWH� OD� HMHFXFLyQ� GH� OD� VDQFLyQ�� QR� HV� OD
~QLFD�� .HOVHQ�� FRQVLGHUDED� D� OD� VDQFLyQ� FRDFWLYD� FRPR� HOHPHQWR
GHILQLWRULR� GHO� GHUHFKR�� SXHVWR� TXH� KDFH� SRVLEOH� H[LJLU� OD� UHDOL]D�
FLyQ� GH� OD� FRQGXFWD� DXQ� HQ� FRQWUD� GH� OD� YROXQWDG� GHO� VXMHWR� REOL�
JDGR�� OD� DSRUWDFLyQ� PiV� YDOLRVD� GH� HVWD� WHVLV� HV� TXH� SUHVXPH� XQD
FRQFHSFLyQ� GHO� GHUHFKR� FRPR� XQLGDG�� OR� FXDO� SHUPLWH� TXH� ODV� QRU�
PDV� VH� LQWHUUHODFLRQHQ� \� TXH� FDGD� QRUPD� HVWp� YLQFXODGD� GH� XQD
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� .HOVHQ�� /D� WHRUtD� SXUD� GHO� GHUHFKR�� �D�� HG��� 0p[LFR�� (GLWRUD� 1DFLRQDO�� ������ S�� ���
.HOVHQ��7HRUtD� JHQHUDO� GHO� GHUHFKR� \� GHO� (VWDGR�� 0p[LFR�� 81$0�� ������ FDStWXOR� ,,�



PDQHUD�PiV� R�PHQRV� GLUHFWD� D� XQD� VDQFLyQ� FRDFWLYD��1R� REVWDQWH�
HO� KHFKR� GH� TXH� SRU� VX� QDWXUDOH]D� ODV� QRUPDV� VHDQ� FRHUFLWLYDV�� QR
LPSOLFD� OD� HMHFXFLyQ� GH� XQ� DFWR� FRDFWLYR�

3HUR� OD� SRVLELOLGDG� GH� KDFHU� XQD� GLVWLQFLyQ� HQWUH� GLYHUVRV� WLSRV
GH� QRUPDV� QR� LPSOLFD� OD� QHJDFLyQ� GHO� FDUiFWHU� SUHVFULSWLYR� GH� ORV
DUWtFXORV� WUDQVLWRULRV�� QR� VRODPHQWH� HQ� YLUWXG� GH� VX� SHUWHQHQFLD� DO
VLVWHPD� MXUtGLFR�� VLQR� SRUTXH� D� SHVDU� GH� VHU� UHJODV� GH� DSOLFDFLyQ
TXH� VH� UHILHUHQ� D� RWUDV� QRUPDV�� HVWDEOHFHQ� REOLJDFLRQHV� SDUD� ORV
yUJDQRV� DSOLFDGRUHV�� 'H� PRGR� TXH� DO� SUHYHU� XQ� GHEHU� VHU� HQ� HO
VXSXHVWR� TXH� UHJXODQ�� WLHQHQ� TXH� VHU� FRQVLGHUDGDV� FRPR� QRUPDV
\� VX� FRQWUDYHQFLyQ�SXHGH�DFDUUHDU�GLYHUVDV� FRQVHFXHQFLDV� MXUtGLFDV�

,,�� /$� (),&$&,$� '(� /$6� 1250$6� -85Ì',&$6�� ',67,1&,Ð1

(175(� 9,*(1&,$� <� 3(57(1(1&,$

/D� PDQHUD� HQ� TXH� ODV� QRUPDV� MXUtGLFDV� IXQFLRQDQ� VyOR� SXHGH
VHU� HQWHQGLGD� D� SDUWLU� GH� OD� RSHUDWLYLGDG� GHO� SURSLR� VLVWHPD� MXUt�
GLFR�� 3DUD� HOOR� HV� QHFHVDULR� DQDOL]DU� VX� GLQiPLFD�� DVt�� XWLOL]DQGR
HO� FULWHULR� WHPSRUDO�SXHGHQ�GLIHUHQFLDUVH�GLYHUVRV�FRQMXQWRV�GH�QRU�
PDV� REOLJDWRULRV� HQ� PRPHQWRV� GLVWLQWRV�� +DFHU� XQD� GLVWLQFLyQ� GH
IRQGR� HQWUH� VLVWHPD� \� RUGHQ� MXUtGLFR��� WpUPLQRV� TXH� OD� GRFWULQD
WUDGLFLRQDOPHQWH� KD� XVDGR� FRPR� VLQyQLPRV�� SHUR� TXH� HQ� OD� DFWXD�
OLGDG� VRQ� XWLOL]DGRV� FDGD� YH]� FRQ� PD\RU� IUHFXHQFLD� FRQ� XQD� FRQ�
QRWDFLyQ� SURSLD�� VLUYH� SDUD� H[SOLFDU� HO� IXQFLRQDPLHQWR� \� OD� REOL�
JDWRULHGDG� GH� ODV� QRUPDV�

(QWUH� ORV� SUHVXSXHVWRV� PiV� UHOHYDQWHV� VREUH� HO� IXQFLRQDPLHQWR
GHO� VLVWHPD� MXUtGLFR� VH� HQFXHQWUD� VX� QDWXUDOH]D� GLQiPLFD�� HO� GHUH�
FKR� HV� XQ� HQWH� HQ� FRQVWDQWH� PRYLPLHQWR�� FDPELDQWH�� OR� FXDO� GLIL�
FXOWD� HO� FRQRFLPLHQWR� GH� ODV� QRUPDV� DSOLFDEOHV�� 3RU� HOOR� UHVXOWD
FRQYHQLHQWH� KDFHU� XQD� GLVWLQFLyQ� WHPSRUDO�� XWLOL]DQGR� ORV� WpUPLQRV
GH� VLVWHPD� \� RUGHQ� MXUtGLFRV��� (O� FRQFHSWR� GH� VLVWHPD� MXUtGLFR� HV
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� 3RU�HMHPSOR��HQ�$OFKRXUUyQ�\�%XO\JLQ��,QWURGXFFLyQ�����FLW���QRWD����SDVVLP��+XHUWD��&DUOD�
´&RQVWLWXFLyQ�� UHIRUPD� \� UXSWXUDµ�� HQ� *RQ]iOH]� \� /ySH]� �FRPSV����7UDQVLFLRQHV� \� GLVHxRV� LQVWL�
WXFLRQDOHV��0p[LFR��81$0��������5D]��7KH�&RQFHSW� RI� D� /HJDO� 6\VWHP�� $Q� ,QWURGXFWLRQ� WR� WKH�7KHRU\
RI� /HJDO� 6\VWHP�� 2[IRUG�� &ODUHQGRQ� 3UHVV�� ������ SS�� ��� \� VV�

� 2VW� \� YDQ� GH� .HUFKRYH� VHxDODQ� TXH� VLQ� SHUMXLFLR� GH� OD� XWLOLGDG� GH� OD� SURSXHVWD�� OD
FLHQFLD� MXUtGLFD� D~Q�QR�KD�GHWHUPLQDGR�XQ�XVR� FRQYHQFLRQDO� GH� HVWRV� WpUPLQRV�� VLQ� HPEDUJR�



GLDFUyQLFR�� \D� TXH� ODV� QRUPDV� TXH� OR� LQWHJUDQ� SRVHHQ� HILFDFLD� D
WUDYpV� GHO� WLHPSR� KDFLD� HO� IXWXUR� \� HQ� RFDVLRQHV� LQFOXVR� KDFLD� HO
SDVDGR�� HVWR� SRVLELOLWD� HQ� FDVRV� HVSHFtILFRV� WDQWR� OD� UHWURDFWLYLGDG
FRPR� OD� DSOLFDFLyQ� GH� QRUPDV� QR� YLJHQWHV� �FRPR� VRQ� ODV� H[FHS�
FLRQHV� HQ� OD� DSOLFDFLyQ� GH� QRUPDV� GHURJDGDV� SUHYLVWDV� HQ� DUWtFXORV
WUDQVLWRULRV��� 3RU� HOOR� HV� TXH� VH� SXHGH� GHFLU� TXH� DO� VLVWHPD� SHUWH�
QHFHQ� DGHPiV� GH� ODV� QRUPDV� YLJHQWHV�� ODV� TXH� \D� KDQ� VLGR� GHUR�
JDGDV�

/XLV�0DUtD� 'tH]�3LFD]R� FRQVLGHUD� TXH� ´HQ� OD� PHGLGD� HQ� TXH� OD
UHDOLGDG� VRFLDO� UHJXODGD� HV� HVHQFLDOPHQWH� GLDFUyQLFD�� WDPELpQ� HO
RUGHQDPLHQWR� GHEH� VHU� FRQFHELGR� HQ� IRUPD� GLDFUyQLFD�� GH� GRQGH
VH� LQILHUH� TXH� WDPELpQ� ODV� QRUPDV� SUHWpULWDV� R� GHURJDGDV� H[LVWHQ� HQ
FXDQWR� QRUPDVµ���&RQ� HOOR� VH� UHILHUH� DO� IXQFLRQDPLHQWR� GHO� VLVWHPD
FX\D� HVWUXFWXUD� \� RSHUDWLYLGDG� GD� FDELGD� D� OD� XOWUD�DFWLYLGDG� GH
ODV� QRUPDV� GHURJDGDV�� FXDQGR� DVt� VH� HQFXHQWUD� SUHYLVWR� HQ� DOJXQD
GLVSRVLFLyQ� YLJHQWH�

$Vt�� HO� FRQFHSWR� GH� VLVWHPD� DEDUFD� OD� WRWDOLGDG� GH� ODV� QRUPDV
TXH� VH� FRUUHODFLRQDQ� HQ� YLUWXG� GH� OD� XQLGDG� TXH� LQWHJUDQ� D� SDUWLU
GH� XQD� SULPHUD� QRUPD� TXH� FRQWLHQH� ORV� FULWHULRV� GH� LGHQWLILFDFLyQ� GH
ODV� QRUPDV� �ODV� UHJODV� GH� FUHDFLyQ� \� PRGLILFDFLyQ� GHO� VLVWHPD��� 6H�
J~Q� $OFKRXUUyQ� \� %XO\JLQ�� ´XQ� VLVWHPD� GLQiPLFR� GH� QRUPDV� QR
HV� XQ� FRQMXQWR� GH� QRUPDV�� VLQR� XQD� VHFXHQFLD� GH� FRQMXQWRV�� HQ
FDGD�PRPHQWR� WHPSRUDO� HO� FRQMXQWR�GH� ODV� QRUPDV�TXH�SHUWHQHFHQ
DO� VLVWHPD� HV� GLVWLQWRµ��� 3RU� OR� TXH� HO� VLVWHPD� MXUtGLFR� HVWi� LQWH�
JUDGR� SRU� XQD� VHFXHQFLD�� HQ� SULQFLSLR� LQILQLWD�� GH� FRQMXQWRV� GH
QRUPDV� YLJHQWHV� HQ� FDGD� PRPHQWR� \� TXH� VH� LQGLYLGXDOL]DQ� WHP�
SRUDOPHQWH� SRU� ORV� FDPELRV� D� ODV� QRUPDV� MXUtGLFDV� JHQHUDOHV� SUR�
GXFLGRV� HQ� HO� FRQMXQWR�� (O� RUGHQ� MXUtGLFR� SXHGH� VHU� FRQFHELGR
FRPR� FDGD� XQR� GH� HVRV� FRQMXQWRV� GH� QRUPDV� YLJHQWHV� HQ� XQ� PR�
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DOJXQRV� DXWRUHV� KDQ� RSWDGR� SRU� ORV� WpUPLQRV� GH� RUGHQ� X� RUGHQDPLHQWR� FRPR� JHQpULFR� SRU
UHVSRQGHU� pVWRV� D� XQ� XVR� PiV� WUDGLFLRQDO�� 2VW� \� YDQ� GH� .HUFKRYH��/H� V\VWqPH� MXUtGLTXH� HQWUH
RUGUH� HW� GpVRUGUH�� 3DUtV�� 3UHVVHV� 8QLYHUVLWDLUHV� GH� )UDQFH�� ������ SS�� ��� \� VV�

� 'tH]�3LFD]R�� /XLV� 0DUtD�� RS�� FLW��� QRWD� ��� S�� ����
� $OFKRXUUyQ� \� %XO\JLQ�� 6REUH� OD� H[LVWHQFLD� GH� ODV� QRUPDV� MXUtGLFDV�� 0p[LFR�� 'LVWULEXFLRQHV

)RQWDPDUD�� ������ S�� ���



PHQWR� HVSHFtILFR�� LGHQWLILFDQGR� GH� HVWD� PDQHUD� ODV� GLVSRVLFLRQHV
DSOLFDEOHV� D� XQ� FDVR� GDGR���

$Vt� UHVXOWD� TXH� HO� FULWHULR� GH� YLJHQFLD� QR� VLUYH� SDUD� LGHQWLILFDU
ODV� QRUPDV� TXH� SHUWHQHFHQ� DO� VLVWHPD� MXUtGLFR�� VLQR�PiV� ELHQ� SDUD
GHWHUPLQDU� VX� DSOLFDELOLGDG��(Q� FRQVHFXHQFLD�� VLUYH� SDUD� LGHQWLILFDU
ODV� QRUPDV� TXH� IRUPDQ� SDUWH� GH� XQ� RUGHQ� MXUtGLFR�� HO� FXDO� D� GL�
IHUHQFLD� GHO� VLVWHPD� MXUtGLFR� HV� FRQVLGHUDGR� FRPR� VLQFUyQLFR�� (O
RUGHQ� MXUtGLFR� UHSUHVHQWD� DO� FRQMXQWR� GH� QRUPDV� TXH� WLHQHQ� DSOL�
FDFLyQ� VLPXOWiQHD� HQ� XQ� PRPHQWR� GHWHUPLQDGR�� \D� TXH� HO� RUGHQ
VH� UHILHUH� D� ODV� QRUPDV� YLJHQWHV�� &RPR� PRGHOR� HV� HVWiWLFR�� SXHVWR
TXH� DO� FDPELDU� XQD� VROD� QRUPD� JHQHUDO�� \D� VHD� SRU� LQFOXVLyQ� R
UHFKD]R�� FDPELD� HO� RUGHQ� MXUtGLFR�

'H� PRGR� TXH� VDEHU� FXiO� HV� OD� QRUPD� DSOLFDEOH� GHSHQGH� GH� OD
GHWHUPLQDFLyQ� WHPSRUDO� GHO� FDVR� \� GHO� RUGHQ� MXUtGLFR� YLJHQWH� WDQWR
HQ� HO� PRPHQWR� GH� ORV� KHFKRV� FRPR� HQ� HO� GH� OD� HPLVLyQ� GH� OD
UHVROXFLyQ� SRU� SDUWH� GH� OD� DXWRULGDG� FRPSHWHQWH�� (Q� RFDVLRQHV�� HO
VLVWHPD� MXUtGLFR� SHUPLWH� WHPSRUDOPHQWH� \� GH� PDQHUD� H[FHSFLRQDO
OD� DSOLFDFLyQ� GH� QRUPDV� TXH� \D� QR� HVWiQ� YLJHQWHV���� HVWR� HV� SRVLEOH
SRUTXH� OD� GHURJDFLyQ� QR� DIHFWD� OD� SHUWHQHQFLD� GH� XQD� QRUPD� DO
VLVWHPD�� VLQR� VX� YLJHQFLD�� SRU� OR� TXH� XQD� QRUPD� GHURJDGD� GHMD
GH� IRUPDU� SDUWH� GH� ORV� yUGHQHV� MXUtGLFRV� VXFHVLYRV� D� SDUWLU� GHO
PRPHQWR� GH� VX� GHURJDFLyQ� R� DEURJDFLyQ�

8QD�QRUPD�HV�YLJHQWH�GHVGH�HO�PRPHQWR�HQ�TXH�XQD�GLVSRVLFLyQ
GHO� PLVPR� VLVWHPD� MXUtGLFR� DVt� OR� SUHYp�� \D� VHD� PHGLDQWH� XQD� GLV�
SRVLFLyQ� GH� FDUiFWHU� VXSOHWRULR� TXH� HVWDEOH]FD� OD� UHJOD� JHQHUDO�� R
XQ� DUWtFXOR� WUDQVLWRULR� TXH� OR� GHWHUPLQH� HVSHFtILFDPHQWH�� KDVWD� TXH
HV� GHURJDGD� R� DEURJDGD�� VHD� H[SUHVD� R� WiFLWDPHQWH�� /D� YLJHQFLD
LPSOLFD� QR� VRODPHQWH� OD� DSOLFDELOLGDG� GH� OD� QRUPD�� VLQR� WDPELpQ
VX� LQWURGXFFLyQ� HQ� HO� VLVWHPD�� VH� SRGUtD� FRQVLGHUDU� FRPR� HO� LQLFLR
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�� (VWD� GLVWLQFLyQ� OD� UHDOL]DQ� WDPELpQ�$OFKRXUUyQ� \�%XO\JLQ��6REUH� OD� H[LVWHQFLD����� FLW��� QRWD
DQWHULRU�� SS�� ������� DVt� FRPR� HQ� HO� FXUVLOOR� GLFWDGR� SRU� (XJHQLR� %XO\JLQ� HQ� HO� 6HPLQDULR
(GXDUGR� *DUFtD� 0i\QH]� HQ� ����� HQ� HO� ,7$0� GH� 0p[LFR�� 3UHYLDPHQWH�� SHUR� XWLOL]DQGR� OD
WHUPLQRORJtD� GH� GLVWLQWD�PDQHUD�� WDPELpQ� OD� KLFLHURQ� HQ�$OFKRXUUyQ� \� %XO\JLQ��,QWURGXFFLyQ����
FLW��� QRWD� ��� SS�� ����� \� %XO\JLQ�� (��� ´1RUPDV�� SURSRVLFLRQHV� \� HQXQFLDGRV� QRUPDWLYRVµ�� HQ
YDULRV� DXWRUHV��$QiOLVLV� OyJLFR� \� GHUHFKR��0DGULG�� &HQWUR� GH� (VWXGLRV� &RQVWLWXFLRQDOHV�� �����
S�� ����� VLQ� HPEDUJR�� OD� XWLOL]DFLyQ� GH� OD� WHUPLQRORJtD� QR� VLHPSUH� HV� FRQVLVWHQWH�

�� (VWH� IHQyPHQR� VH� FRQRFH� FRPR� XOWUD�DFWLYLGDG�� \� FRQVLVWH� HQ� OD� SRVLELOLGDG� GH� TXH
XQD� QRUPD� GHURJDGD� VH� DSOLTXH� YiOLGDPHQWH� HQ� ORV� WpUPLQRV� SUHVFULWRV� D� DOJXQDV� VLWXDFLRQHV�



GH� VX� H[LVWHQFLD� QRUPDWLYD���� VLQ� HPEDUJR�� VX� REOLJDWRULHGDG� GH�
SHQGH� WDPELpQ� GH� VX� YDOLGH]�

7DPELpQ� OD� YDOLGH]� GH� ODV� QRUPDV� HVWi� UHODFLRQDGD� FRQ� VX� SHU�
WHQHQFLD�DO� VLVWHPD� MXUtGLFR��\D�TXH�SRU�XQD�SDUWH� OD�REOLJDWRULHGDG
GH� XQD� QRUPD� GHFODUDGD� YiOLGD� HV� LQFXHVWLRQDEOH�� \� SRU� OD� RWUD�
HQ� FDPELR�� DO� GHFODUDUVH� OD� LQYDOLGH]� GH� XQD� QRUPD� �FRQ� HIHFWRV
JHQHUDOHV�� VH� SRGUtD� GHFLU� TXH� VX� HILFDFLD� HV� GHVWUXLGD� FRPSOHWD�
PHQWH�� \D� TXH� QR� SRGUi� YROYHU� D� VHU� DSOLFDGD� EDMR� QLQJXQD� FLU�
FXQVWDQFLD�� HV� GHFLU�� SLHUGH� QR� VRODPHQWH� VX� HILFDFLD� IXWXUD�� VLQR
WDPELpQ� VX� SRWHQFLDO� HILFDFLD� XOWUD�DFWLYD�� OD� FXDO�� VLQ� HPEDUJR�
FRQVHUYDQ� ODV� QRUPDV� GHURJDGDV�� \D� TXH� VRODPHQWH� SLHUGHQ� VX� YL�
JHQFLD�� 3HUR� VL� OD� GHFODUDFLyQ� GH� LQYDOLGH]� VXUWH� HIHFWRV� SDUWLFXOD�
UHV�� VRODPHQWH�� HQWRQFHV� OD� QRUPD� SHUPDQHFH� WDQWR� HQ� HO� VLVWHPD
FRPR� HQ� HO� RUGHQ� MXUtGLFR�� \� FRPR� VH� WUDWD� GH� XQD� QRUPD� LQGL�
YLGXDOL]DGD� WDPSRFR� VH� SURGXFH� XQ� FDPELR� GH� RUGHQ� MXUtGLFR�

0HGLDQWH� OD� GLVWLQFLyQ� HQWUH� VLVWHPD� \� RUGHQ� MXUtGLFR� VH� SUHWHQ�
GH� H[SOLFDU� OD� DSOLFDFLyQ� GLIHUHQFLDGD� GH� ODV� QRUPDV�� DGHPiV� VLUYH
SDUD� GHWHUPLQDU� OD� DSOLFDELOLGDG� GH� XQD� QRUPD� DO� SRVLELOLWDU� OD
LGHQWLILFDFLyQ� GHO� FRQMXQWR� GH� QRUPDV� REOLJDWRULDV�PHGLDQWH� HO� FUL�
WHULR� GH� YLJHQFLD�� GHVFDUWDQGR� ODV� GLVSRVLFLRQHV� TXH� KDQ� VLGR� GH�
URJDGDV� R� GHFODUDGDV� LQYiOLGDV�� 7DPELpQ� VLUYH� SDUD� DQDOL]DU� ORV
HIHFWRV� GH� OD� GHURJDFLyQ� HQ� HO� VLVWHPD� MXUtGLFR� \� SDUD� SRGHU� GLV�
WLQJXLUORV� GH� ORV� SURGXFLGRV� SRU� XQD� GHFODUDFLyQ� GH� LQYDOLGH]�� $O
PLVPR� WLHPSR�� SHUPLWH� FRPSUHQGHU� OD� PRYLOLGDG� HQ� HO� WLHPSR� GH
ODV� QRUPDV� D� SDUWLU� GH� OD� GHWHUPLQDFLyQ� GH� OD� YLJHQFLD� \� OD� YDOLGH]
GH� OD� QRUPD�� DVt� SXHGH� FRPSUREDUVH� VX� REOLJDWRULHGDG� \� HYLWDU
XQD� LQGHELGD� DSOLFDFLyQ� GH� ODV� QRUPDV�
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�� $OFKRXUUyQ� \� %XO\JLQ� QR� SRQGHUDQ� OD� HQWUDGD� HQ� YLJRU�� SDUD� HOORV� ´ODV� QRUPDV� FR�
PLHQ]DQ� D� H[LVWLU� D� SDUWLU� GH� ORV� DFWRV� GH� SURPXOJDFLyQ� UHDOL]DGRV� SRU� ODV� DXWRULGDGHV� FRP�
SHWHQWHV���� \� GHMDQ� GH� H[LVWLU� FXDQGR� VRQ� GHURJDGDV� HQ� IRUPD� H[SUHVD� R� WiFLWDµ�� ´1RUPDV�
SURSRVLFLRQHV� QRUPDWLYDV� \� HQXQFLDGRV� MXUtGLFRVµ� \� ´1RUPDV�� SURSRVLFLRQHV� \� HQXQFLDGRV
QRUPDWLYRVµ�� $OFKRXUUyQ� \� %XO\JLQ�� 6REUH� OD� H[LVWHQFLD����� FLW��� QRWD� ��� S�� ����
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��� 1DWXUDOH]D� MXUtGLFD

3DUD� FRQRFHU� OD� QDWXUDOH]D� GH� ORV� DUWtFXORV� WUDQVLWRULRV� QR� HV
QHFHVDULR� UHDOL]DU� XQ� DQiOLVLV� VHPiQWLFR�� SXHV� HO� WpUPLQR� WUDQVLWRULR
HV� HORFXHQWH�� GH� VX�GHQRPLQDFLyQ� VH� LQILHUH�TXH� OD� IXQFLyQ�GH� HVWRV
DUWtFXORV� HV�� HQ� SULQFLSLR�� WHPSRUDO� \� VLUYH� SDUD� UHJXODU� ORV� SURFH�
VRV� GH� FDPELR� HQ� HO� VLVWHPD� MXUtGLFR�� 6X� QDWXUDOH]D� MXUtGLFD� VH
GHILQH� SRU� VX� IXQFLyQ� TXH� VH� UHILHUH� D� OD� DSOLFDELOLGDG� GH� RWUDV
QRUPDV�� \D� VHD� DO� VHxDODU� OD� HQWUDGD� HQ� YLJRU� GH� XQD� GLVSRVLFLyQ
R� DO� GHURJDUOD�� (O� DUWtFXOR� WUDQVLWRULR� SLHUGH� VX� HILFDFLD� XQD� YH]
TXH� KD� FXPSOLGR� VX� FRPHWLGR�� SRU� HOOR� HV� TXH� QR� SXHGH� HVWDEOHFHU
SUHVFULSFLRQHV� JHQpULFDV� FRQ� FDUiFWHU� YLQFXODQWH� D� ORV� SDUWLFXODUHV�

/D� UHJOD� JHQHUDO� HV� TXH� ODV� QRUPDV� MXUtGLFDV� VRQ� H[SHGLGDV� SRU
ODV� DXWRULGDGHV� FRPSHWHQWHV� FRQ� HO� REMHWR� GH� UHJXODU� VLWXDFLRQHV
IXWXUDV�� \D� TXH� VH� WUDWD� GH� HVWDEOHFHU� XQ� RUGHQ� VRFLDO� GH� GHWHUPL�
QDGD� PDQHUD� FRQIRUPH� D� ORV� SUHFHSWRV� TXH� SDUD� HOOR� VH� SUHYHDQ
HQ� HO� VLVWHPD� MXUtGLFR�� /D� SHFXOLDULGDG� GH� ORV� DUWtFXORV� WUDQVLWRULRV
UDGLFD� HQ� TXH� QR� UHJXODQ� ODV� FRQGXFWDV� GH� ORV� SDUWLFXODUHV�� VLQR
GH� ODV� DXWRULGDGHV� DSOLFDGRUDV�� 9RQ� :ULJKW��� FRQVLGHUD� D� ODV� QRU�
PDV� TXH� UHJXODQ� FRQGXFWDV� FRPR� QRUPDV� GH� SULPHU� RUGHQ� \� D� ODV
TXH� HVWDEOHFHQ� DFWRV� QRUPDWLYRV�� HV� GHFLU�� DTXHOODV� FX\R� DFWR� QRU�
PDWLYR� HV� HO� DFWR� GH� H[SHGLU� R� FDQFHODU� QRUPDV� GHO� SULPHU� RUGHQ
FRPR� QRUPDV� GH� VHJXQGR� RUGHQ�� GLFKR� FRQFHSWR� LQFOX\H� ODV� QRU�
PDV� FRPSHWHQFLDOHV� WDPELpQ� GH� PRGR� TXH� GHVGH� HVWD� SHUVSHFWLYD�
ODV� QRUPDV� GHURJDWRULDV� QR� GHEHQ� FRQWHQHU� QRUPDV� SUHVFULSWLYDV
GHO� SULPHU� RUGHQ�� R� HQ� RWUDV� SDODEUDV�� UHJXODU� ODV� FRQGXFWDV� GH
TXLHQHV� QR� UHDOL]DQ� DFWRV� QRUPDWLYRV� JHQHUDOHV�

/DV� QRUPDV� MXUtGLFDV� SRVHHQ� XQD� HVWUXFWXUD� FRP~Q� TXH� VH� LQ�
WHJUD� SRU� XQ� VXSXHVWR� �R� KLSyWHVLV�� TXH� VH� LQWHJUD� SRU� GLYHUVRV
HOHPHQWRV� GH� OD� UHDOLGDG� UHJXODGD��� XQD� FySXOD� �R� QH[R� DWULEXWLYR�
\� XQD� VDQFLyQ� �HQWHQGLGD� FRPR� FRQVHFXHQFLDV� MXUtGLFDV�� \D� VHDQ
GHUHFKRV� X� REOLJDFLRQHV��� /RV� DUWtFXORV� WUDQVLWRULRV� QR� VRODPHQWH
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IRUPDQ� SDUWH� GHO� VLVWHPD� MXUtGLFR�� VLQR� TXH� WDPELpQ� FRPSDUWHQ
HVWD� HVWUXFWXUD� QRUPDWLYD�� SRU� OR� TXH� GHVGH� HO� SXQWR� GH� YLVWD� GH
VX� HVWUXFWXUD� VRQ� QRUPDV� MXUtGLFDV� HQ� VHQWLGR� HVWULFWR�� UHJXODQ� ORV
DFWRV� UHODFLRQDGRV� FRQ� OD� DSOLFDFLyQ� GH� RWUDV� QRUPDV� \� OD� HVWDEOH�
FHQ� FRPR� REOLJDWRULD�� SURKLELGD� R� SHUPLWLGD�

/D� GLIHUHQFLD� HQWUH� ORV� DUWtFXORV� WUDQVLWRULRV� \� RWUR� WLSR� GH� QRU�
PDV� UDGLFD� HQ�GRV� DVSHFWRV� LPSRUWDQWHV�� SRU�XQD�SDUWH� HQ� HO� VXMHWR
QRUPDWLYR� �D� TXLHQ� VH� GLULJH� OD� QRUPD��� \D� TXH� QRUPDOPHQWH� VH
GLULJHQ� D� ODV� DXWRULGDGHV� DSOLFDGRUDV� VLQ� HVWDEOHFHU� REOLJDFLRQHV� D
ORV� SDUWLFXODUHV�� \� SRU� OD� RWUD�� SRU� VX� REMHWR�� SXHVWR� TXH� VRODPHQWH
SXHGHQ� UHIHULUVH� D� OD� YLJHQFLD� R�PRGR� GH� DSOLFDFLyQ� GH� ODV� QRUPDV
TXH� VH� H[SLGHQ� R� GHURJDQ�� (Q� YLUWXG� GHO� FDPELR� TXH� VH� SURGXFH
HQ� HO� VLVWHPD� MXUtGLFR�� UHJXODQ� HO� WUiQVLWR� GH� XQ� RUGHQ� MXUtGLFR� D
RWUR�� SHUR� OD� QRUPD� HV� GHQRPLQDGD� WUDQVLWRULD� HQ� UD]yQ� GH� VX
IXQFLyQ�� QR� GH� VX� HVWUXFWXUD�

$GHPiV� GH� ODV� QRUPDV� TXH� SUHYpQ� OD� YLJHQFLD� GH� XQD� QXHYD
QRUPD� H[LVWH� RWUR� WLSR� GH� DUWtFXOR� WUDQVLWRULR� GHQRPLQDGR� QRUPDV
GHURJDWRULDV�� FX\R�REMHWR�HV�SRQHU� ILQ�D� OD�YLJHQFLD�GH�XQD�R�YDULDV
QRUPDV� \� HQ� RFDVLRQHV� DXWRUL]DU� VX� DSOLFDFLyQ� WHPSRUDO� SUHYLHQGR
ODV� UHJODV� FRUUHVSRQGLHQWHV�� SRU� OR� TXH� GXUDQWH� XQ� ODSVR� GH� WLHPSR
FRH[LVWLUiQ� HQ� HO� RUGHQ� MXUtGLFR� GLIHUHQWHV� QRUPDV� TXH� UHJXODQ� OD
PLVPD� PDWHULD� VLQ� LQFXUULU� HQ� FRQIOLFWR�� SXHV� VH� DSOLFDUiQ� GLIHUHQ�
FLDGDPHQWH�� VHJ~Q� ODV� FLUFXQVWDQFLDV� SUHVFULWDV�� /D� XOWUD�DFWLYLGDG
GH� XQD� QRUPD� GHURJDGD� HV� YLDEOH� SRUTXH� OD� QRUPD� GHURJDGD� QR
KD� GHMDGR� GH� SHUWHQHFHU� DO� VLVWHPD�� *HQHUDOPHQWH� OD� XOWUD�DFWLYL�
GDG� R� VXSHUYLYHQFLD� WHPSRUDO� GH� ODV� QRUPDV� GHURJDGDV� HV� SHUPL�
WLGD�SDUD� VX�DSOLFDFLyQ�D�FDVRV�SHQGLHQWHV�GH�UHVROXFLyQ�SDUD�HYLWDU
OD� YXOQHUDFLyQ� GH� GHUHFKRV� DGTXLULGRV�

8Q� DVSHFWR� HVSHFLDO� GH� ORV� DUWtFXORV� WUDQVLWRULRV� HV� TXH� FDUHFHQ
GH� DXWRQRPtD�� HV� GHFLU�� VRODPHQWH� SXHGHQ� H[LVWLU� HQ� YLQFXODFLyQ
FRQ� RWUDV� GLVSRVLFLRQHV� QRUPDWLYDV�� 3RU� GHFLUOR� GH� DOJXQD�PDQHUD�
VRQ� DFFHVRULRV�� SHUR� QR� VRODPHQWH� HVR�� VLQR� TXH� D� GLIHUHQFLD� GHO
UHVWR� GH� ODV� QRUPDV� MXUtGLFDV� FX\D� YLJHQFLD� HQ� SULQFLSLR� HV� LQGH�
ILQLGD�� D� PHQRV� TXH� VH� HVWLSXOH� OR� FRQWUDULR� HQ� DOJXQD� GLVSRVLFLyQ
WUDQVLWRULD�� OD� UHOHYDQFLD� GH� OD� YLJHQFLD� GH� HVWRV� DUWtFXORV� GHSHQGH
GH� VX� IXQFLyQ�� SRU� OR� TXH� SRGUtD� VHU� FRQVLGHUDGD� FRPR� WHPSRUDO�
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3RU� HMHPSOR�� HQ� HO� FDVR� GH� ODV� QRUPDV� GHURJDWRULDV� SUHYLVWDV� HQ
XQ� DUWtFXOR� WUDQVLWRULR� XQD� YH]� FXPSOLGD� VX� IXQFLyQ�� OD� QRUPD� D
TXH� VH� UHILHUH� TXHGD� GHURJDGD� GHILQLWLYDPHQWH�� SRU� OR� TXH� VL� OD
QRUPD� GHURJDWRULD� SHUGLHUD� VX� YLJHQFLD�� QR� VH� SURGXFLUtD� QLQJ~Q
HIHFWR� UHVSHFWR� GH� OD� TXH� \D� KDEtD� VLGR� GHURJDGD�� HV� FRPR� VL� XQD
YH]� UHDOL]DGRV� VXV� HIHFWRV� VX� YLJHQFLD� IXHVH� LUUHOHYDQWH�

3HUR�FRQYLHQH� UHYLVDU�HVWR�FRQ�PD\RU�GHWHQLPLHQWR��\D�TXH�H[LVWHQ
GH� FRQIRUPLGDG� FRQ� VX�QDWXUDOH]D� WUHV� FODVHV�GH�DUWtFXORV� WUDQVLWRULRV�

�� /RV� TXH� GHWHUPLQDQ� OD� YLJHQFLD� GH� XQD� QRUPD�

• (VWDEOHFLHQGR� OD� HQWUDGD� HQ� YLJRU� R� YLJHQFLD� WHPSRUDO� GH
ODV� GLVSRVLFLRQHV� D� TXH� VH� UHILHUH� D� SDUWLU� GHO� PRPHQWR� GH� OD
SURPXOJDFLyQ� R� SXEOLFDFLyQ� GH� OD� QRUPD�� /D� HILFDFLD� GH
HVWRV� DUWtFXORV� WUDQVLWRULRV� HV� LQPHGLDWD�� SRU� OR� TXH� VX� YL�
JHQFLD� SRGUtD� VHU� WHPSRUDO�� SXHV� VX� IXQFLyQ� VH� DJRWD� DO
HQWUDU� HQ� YLJRU� OD� QRUPD� D� TXH� KDFHQ� UHIHUHQFLD�

• 6XMHWDQGR� D� WpUPLQR� R� FRQGLFLyQ� OD� HQWUDGD� HQ� YLJRU� GH� ODV
GLVSRVLFLRQHV�� FRPR� HQ� HO� SULPHU� FDVR�� VX� IXQFLyQ� VH� DJRWD� DO
HQWUDU� HQ� YLJRU� OD� QRUPD� D� TXH� KDFHQ� UHIHUHQFLD�

• (VSHFLILFDQGR� VX� PRGR� GH� DSOLFDFLyQ�� OD� YLJHQFLD� GH� HVWDV
GLVSRVLFLRQHV� GHEH� VHU� XQ� SRFR� PiV� SHUPDQHQWH�� \D� TXH
PDQWLHQHQ� WHPSRUDOPHQWH� YLJHQWHV� DOJXQDV� QRUPDV� GHUR�
JDGDV�� ODV� FXDOHV� YHUVDQ� QRUPDOPHQWH� VREUH� PDWHULD� SUR�
FHVDO�� HQ� WDQWR� QR� VH� UHVXHOYHQ� ORV� FDVRV� SHQGLHQWHV� SUH�
YLVWRV� HQ� HO� SURSLR� WUDQVLWRULR�

�� /RV� TXH� HVWDEOHFHQ� OD� GHURJDFLyQ� GH� XQD� R� YDULDV� GLVSRVLFLR�
QHV� MXUtGLFDV�� DVt� SRQHQ� ILQ� D� VX� YLJHQFLD� FRQ� OR� FXDO� VX� IXQ�
FLyQ� VH� DJRWD�� \D� TXH� ODV� QRUPDV� GHURJDGDV� QR� SXHGHQ� UH�
FXSHUDU� VX� YLJHQFLD�

�� /RV� TXH� HVWDEOHFHQ� XQ� PDQGDWR� DO� OHJLVODGRU���� LQGHSHQGLHQ�
WHPHQWH� GH� TXH� HVWp� VXMHWR� D� SOD]R� R� GH� TXH� VH� SUHYHD� XQD
VDQFLyQ� HQ� FDVR� GH� LQIUDFFLyQ�� OD� YLJHQFLD� GH� HVWRV� DUWtFXORV
GHSHQGH� GHO� FXPSOLPLHQWR� GH� OD� FRQGLFLyQ� SUHYLVWD�
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(Q� UHODFLyQ� FRQ� ODV� QRUPDV� TXH� GHWHUPLQDQ� OD� YLJHQFLD� GH� RWUDV
QRUPDV�� HO� SULPHU� \� VHJXQGR� WLSR� PHQFLRQDGRV�� \D� TXH� WDPELpQ
ODV� QRUPDV� GHURJDWRULDV� VH� UHILHUHQ� D� OD� YLJHQFLD�� HO� VXMHWR� QRUPD�
WLYR� GH� ODV� PLVPDV� HV� OD� DXWRULGDG� TXH� ODV� GHEH� DSOLFDU�� (O� WHUFHU
WLSR�� HQ� FDPELR�� VH� GLULJH� DO� OHJLVODGRU� R� DXWRULGDG� FRPSHWHQWH
SDUD� HPLWLU� ODV� GLVSRVLFLRQHV� QHFHVDULDV� SDUD� OD� GHELGD� LQVWUXPHQ�
WDFLyQ� GH� OD� QRUPD�� VH� WUDWD� QRUPDOPHQWH� GH� ORV� UHJODPHQWRV� GH
XQD� OH\�� 3HUR� WRGDV� HOODV� VRQ� QRUPDV� FRQ� FDUiFWHU� REOLJDWRULR�� SRU
OR� TXH� HQ� FDVR� GH� XQD� LQIUDFFLyQ� D� OR� SUHVFULWR� R� GH� XQD� LQGHELGD
DSOLFDFLyQ� R� LQWHUSUHWDFLyQ� GH� pVWDV�� VX� DSOLFDFLyQ� HV� LPSXJQDEOH
SRU� HO� DIHFWDGR� \� OD� DXWRULGDG� DSOLFDGRUD� SXHGH� UHVXOWDU� UHVSRQ�
VDEOH� DGPLQLVWUDWLYD� R� MXGLFLDOPHQWH�� \D� TXH� OD� DSOLFDFLyQ� GH� XQD
QRUPD� GHURJDGD� R� TXH� QR� KD� HQWUDGR� HQ� YLJRU�� YLFLD� HO� DFWR� \� OR
KDFH� DQXODEOH�

/RV� DUWtFXORV� WUDQVLWRULRV� TXH� GHWHUPLQDQ� OD� GHURJDFLyQ� GH� ODV
QRUPDV� SUHVHQWDQ� GHVGH� OD� SHUVSHFWLYD� WHyULFD� PD\RUHV� FRPSOLFD�
FLRQHV�� \D� TXH� GDGD� VX� IXQFLyQ� VH� YLQFXOD� FRQ� RWUD� FDWHJRUtD� GH
QRUPDV�� ODV� GHURJDWRULDV�� FX\D� QDWXUDOH]D� VLJXH� HQ� GHEDWH� HQ� OD
7HRUtD�GHO�GHUHFKR��(VWH� WLSR�GH�DUWtFXORV� WUDQVLWRULRV� VH�FRQILJXUDQ
FRPR� XQ�PDQGDWR� D� OD� DXWRULGDG� TXH� SURKtEH� OD� DSOLFDFLyQ� GH� ODV
GLVSRVLFLRQHV� GHURJDGDV�� \� SRU� HOOR� WLHQHQ� XQD� GREOH� IXQFLyQ�� OD
SULPHUD� HV� OD� VXSUHVLyQ� GH� OD� YLJHQFLD� GH� OD� QRUPD�� \� OD� VHJXQGD
FRQVLVWH� HQ� LPSHGLU� OD� DSOLFDFLyQ� IXWXUD� GH� OD� QRUPD� GHURJDGD�
SRU� OR� TXH� VH� SXHGH� GHFLU� TXH� VX� HILFDFLD� HV� SHUPDQHQWH�� \� HQ
YLUWXG� GH� HVWD� VHJXQGD� IXQFLyQ� VX� HILFDFLD� SHUGXUD� DXQ� FXDQGR� ODV
GLVSRVLFLRQHV� GHURJDWRULDV� IXHVHQ� GHURJDGDV�� .HOVHQ���� D� VX� YH]�
FRQVLGHUD� TXH� DO� SURGXFLUVH� HO� HIHFWR� GHURJDWRULR�� OD� QRUPD� GHUR�
JDWRULD� SLHUGH� WDPELpQ� VX� YDOLGH]� UHVSHFWR� GH� OD� QRUPD� GHURJDGD�
OR� FXDO� VLJQLILFD� TXH� VX� GHURJDFLyQ� QR� SURGXFLUtD� HIHFWRV� HQ� UHOD�
FLyQ� FRQ� OD� QRUPD� GHURJDGD�� pVWD� \D� QR� SXHGH� UHFXSHUDU� VX� YD�
OLGH]�

(Q� RFDVLRQHV�� ORV� DUWtFXORV� WUDQVLWRULRV� TXH� HVWDEOHFHQ� OD� GHUR�
JDFLyQ� GH� RWUDV� QRUPDV�� DO� UHJXODU� OD� DSOLFDFLyQ� GH� ODV� QXHYDV
QRUPDV� PDQWLHQHQ� OD� REOLJDWRULHGDG� WHPSRUDO� GH� DOJXQDV� GLVSRVL�
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FLRQHV� SDUD� FLHUWRV� ILQHV�� $XQTXH� SDUHFH� LOyJLFR�� HV� SRVLEOH� DFHSWDU
OD� FRQYLYHQFLD� GH� QRUPDV� YLJHQWHV� \� GHURJDGDV� VL� VH� DGPLWH� OD
GLVWLQFLyQ� HQWUH� VLVWHPD� \� RUGHQ� MXUtGLFRV� HQ� ORV� WpUPLQRV� GH� VX
RSHUDWLYLGDG� FRPR�GLDFUyQLFR� \� VLQFUyQLFR� UHVSHFWLYDPHQWH�� \D�TXH
DVt� VH� SXHGH� GLVWLQJXLU� HO� FRQMXQWR� GH� QRUPDV� H[LVWHQWHV� GHO� GH� ODV
DSOLFDEOHV�� $GHPiV�� OD� HILFDFLD� GH� ODV� QRUPDV� GHURJDGDV� TXH� VXE�
VLVWHQ� WHPSRUDOPHQWH� HV� LQGLYLGXDO�� SRU� FDVR�� GH� PRGR� TXH� ODV
QRUPDV� GHURJDGDV� WLHQHQ� HILFDFLD� SDUFLDO� PLHQWUDV� VLJDQ� SHUWHQH�
FLHQGR� DO� VLVWHPD� MXUtGLFR� \� H[LVWD� OD� REOLJDFLyQ� GH� DSOLFDUODV�

$KRUD� ELHQ�� WDQWR� ORV� DUWtFXORV� WUDQVLWRULRV� FRPR� ODV� QRUPDV� GH�
URJDWRULDV� SXHGHQ� VHU� UHIRUPDGRV� VLJXLHQGR� HO�PLVPR�SURFHGLPLHQ�
WR� SRU� HO� TXH� IXHURQ� FUHDGRV�� \D� TXH� VH� SXHGH� DFHSWDU� TXH� TXLHQ
WLHQH� OD� FRPSHWHQFLD� SDUD� H[SHGLU� XQD� QRUPD�� WDPELpQ� OD� WLHQH
SDUD� HOLPLQDUOD� GHO� RUGHQ� MXUtGLFR�� (VWR� VLJQLILFD� TXH� HO� SULQFLSLR
GH� DXWRULGDG� IRUPDO�� HV� GHFLU�� ODV� UHJODV� GH� FRPSHWHQFLD� \� GH� OH�
JDOLGDG� GHEHQ� FXPSOLUVH�� 6L� SXHGHQ� VHU� UHIRUPDGRV�� HQWRQFHV� VXV
SUHVFULSFLRQHV� HQ� UHODFLyQ� FRQ� OD� HQWUDGD� HQ� YLJRU� GH� DOJXQD� GLV�
SRVLFLyQ� SXHGHQ� VHU� PRGLILFDGDV�� SRU� HMHPSOR�� SRVSXHVWD�� DGHODQ�
WDGD� R� LQFOXVR� VXVSHQGLGD� R� HOLPLQDGD�� (VWRV� ~OWLPRV� VXSXHVWRV� KD�
FHQ� SHQVDU� HQ� OD� SRVLELOLGDG� GH� OD� HPLVLyQ� GH� XQD� QRUPD� FX\R
DUWtFXOR� WUDQVLWRULR� SUHYHD� VX� HQWUDGD� HQ� YLJRU� VXMHWD� D� WpUPLQR� R
FRQGLFLyQ� \� TXH� DQWHV� GH� VX� YHULILFDFLyQ� pVWH� VHD� GHURJDGR�� HQ
GLFKR� FDVR� OD� QRUPD� QXQFD� HQWUD� HQ� YLJRU� SRU� OR� TXH� QR� SXGR
SURGXFLU� HIHFWR� MXUtGLFR� DOJXQR��2WUD�SRVLELOLGDG� HV� TXH� OD� YLJHQFLD
GH� XQD� QRUPD� VHD� VXVSHQGLGD� LQGHILQLGDPHQWH�� HQ� HVWH� FDVR�� VL� OD
QRUPD� QR� KDEtD� HQWUDGR� HQ� YLJRU�� QR� VH� LQWHJUDUi� DO� VLVWHPD� HQ
WDQWR� QR� VH� HOLPLQH� OD� VXVSHQVLyQ� \� VH� FXPSODQ� ODV� FRQGLFLRQHV� GH
VX� YLJHQFLD�� SHUR� VL� OD� QRUPD� KD� HQWUDGR� HQ� YLJRU�� OD� VXVSHQVLyQ
VH� UHILHUH� ~QLFDPHQWH� D� VXV� HIHFWRV�� SXHVWR� TXH� \D� IRUPD� SDUWH� GHO
VLVWHPD�� VRODPHQWH� VH� SRVSRQH� VX� HILFDFLD�� (V� FRPR� VL� OD� QRUPD
SHUPDQHFLHUD� HQ� HO� VLVWHPD� HQ� HVWDGR� GH� FRQJHODFLyQ� KDVWD� TXH� HV
UHDFWLYDGD� SRU� HO� FXPSOLPLHQWR� GH� XQD� FRQGLFLyQ� R� OD� OOHJDGD� GH
XQ� WpUPLQR�� R� ELHQ� SRU� RWUD� QRUPD���
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�� &RPR� HMHPSOR�� WHQHPRV� HQ� HO� GHUHFKR� PH[LFDQR� HO� 5HJODPHQWR� GHO� DUWtFXOR� ��� GHO
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'H� PRGR� TXH�� HQ� SULQFLSLR�� HO� FRQWHQLGR� GH� ORV� DUWtFXORV� WUDQ�
VLWRULRV� SXHGH� VHU� UHIRUPDGR� D�PHQRV� TXH� \D� KD\DQ� SURGXFLGR� VXV
HIHFWRV�� HV�GHFLU�� OD�HQWUDGD�HQ�YLJRU�GH�XQD�QRUPD�\� OD�GHURJDFLyQ
\D� QR� SXHGHQ� VHU� PRGLILFDGRV�� VL� D~Q� QR� HQWUD� HQ� YLJRU� XQD� QRU�
PD�� VX� YLJHQFLD� SXHGH� VHU� SRVSXHVWD�� VL� \D� HQWUy� HQ� YLJRU� VROD�
PHQWH� VH� SXHGH� VXVSHQGHU� VX� HILFDFLD�� OR� FXDO� FRQVWLWX\H� XQD� REOL�
JDFLyQ� GH� QR� DSOLFDUOD� WHPSRUDOPHQWH� HQ� WDQWR� VH� FXPSOH� HO
WpUPLQR� R� FRQGLFLyQ� GH� OD� VXVSHQVLyQ�� R� VH� OHYDQWH� H[SUHVDPHQWH
HQ� HO� FDVR� GH� ODV� LQGHILQLGDV�� SHUR� OD� QRUPD� QR� GHMD� GH� IRUPDU
SDUWH� GHO� VLVWHPD� MXUtGLFR�

��� /tPLWHV� \� DOFDQFHV

3DUD�FRQRFHU� WDQWR� ORV� OtPLWHV�� FRPR� ORV�DOFDQFHV�GH� ORV�DUWtFXORV
WUDQVLWRULRV�� HV� QHFHVDULR� SURIXQGL]DU� HQ� GLYHUVRV� DVSHFWRV� TXH� GH�
ULYDQ� WDQWR� GH� VX� QDWXUDOH]D� WHPSRUDO� FRPR� GH� VX� HVWUXFWXUD� LQ�
WHUQD�� 6L� VH� SDUWH� GHO� KHFKR� TXH� WDQWR� ORV� DUWtFXORV� WUDQVLWRULRV
FRPR� ODV�QRUPDV�GHURJDWRULDV� WLHQHQ� OD�PLVPD�HVWUXFWXUD�TXH�FXDO�
TXLHU� RWUD� QRUPD� MXUtGLFD� HV� SRVLEOH� DQDOL]DUORV� FRQIRUPH� FRQ� VXV
HOHPHQWRV� FRQVWLWXWLYRV�� 6LJXLHQGR� D� 9RQ� :ULJKW���� ODV� QRUPDV� VH
LQWHJUDQ� SRU� VHLV� FRPSRQHQWHV�� FDUiFWHU�� FRQWHQLGR� \� FRQGLFLyQ� GH
DSOLFDFLyQ� TXH� FRQVWLWX\HQ� HO� Q~FOHR� QRUPDWLYR�� \� SRU� XQ� VXMHWR
�QRUPDWLYR��� XQD� DXWRULGDG� TXH� ODV� HPLWH� \� OD� RFDVLyQ� TXH� VRQ
FDUDFWHUtVWLFDV� HVSHFtILFDV� GH� ODV� QRUPDV� MXUtGLFDV�

(O� FDUiFWHU� VH� UHILHUH� DO� PRGR� HQ� TXH� OD� FRQGXFWD� UHJXODGD� HV
FDOLILFDGD� MXUtGLFDPHQWH�� \� HV� UHSUHVHQWDGR� SRU� XQ� PRGDOL]DGRU
GHyQWLFR� TXH� SUHVFULEH� TXH� DOJR� HVWi� SURKLELGR�� SHUPLWLGR� X� REOL�
JDGR�� 6L� VH� DQDOL]D� HO� FDUiFWHU� GH� ORV� DUWtFXORV� WUDQVLWRULRV� VH� SXHGH
FRQFOXLU� TXH� VH� WUDWD� GH� GLVSRVLFLRQHV� TXH� SUHVFULEHQ� REOLJDFLRQHV
HQ� UHODFLyQ� FRQ� OD� DSOLFDFLyQ� GH� RWUDV� GLVSRVLFLRQHV�� VLQ� HPEDUJR�
HVWDV� QRUPDV� QR� HVWiQ� GLULJLGDV� D� ORV� SDUWLFXODUHV� TXH� VRQ� UHJXOD�
GRV�SRU� HO� FXHUSR�QRUPDWLYR�D�TXH�FRUUHVSRQGHQ� ORV�DUWtFXORV� WUDQ�
VLWRULRV�� (Q� YLUWXG� GHO� VXMHWR� VH� WUDWD� GH� QRUPDV� JHQHUDOHV� TXH� VH
GLULJHQ� D� ODV� DXWRULGDGHV�� SXHV� VH� GLULJH� D� XQD� FODVH� GH� SHUVRQDV
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TXH� VH� GHILQH� SRU� HO� HMHUFLFLR� GH� DXWRULGDG� HQ� OD� DSOLFDFLyQ� GH� ODV
QRUPDV��(O� VXMHWR�REOLJDGR�HV�HQWRQFHV��SRU�XQD�SDUWH�� OD�DXWRULGDG
TXH� GHEH� DSOLFDU� XQD� QRUPD�� \� SRU� OD� RWUD�� ODV� DXWRULGDGHV� TXH�
R� ELHQ� GHEHQ� GHMDU� GH� DSOLFDU� ODV� GLVSRVLFLRQHV� TXH� VH� GHURJDQ�� R
TXH� GHEHUiQ� FRQWLQXDU� DSOLFDQGR� ODV� GLVSRVLFLRQHV� GHURJDGDV� SRU
ORV� DUWtFXORV� WUDQVLWRULRV� GXUDQWH� HO� WLHPSR� GHWHUPLQDGR� R� GH
FRQIRUPLGDG� FRQ� OD� FRQGLFLyQ� TXH� VH� HVWDEOH]FD� SDUD� HOOR�� 'H� WDO
IRUPD� TXH� HO� VXMHWR� REOLJDGR� QR� SXHGH� VHU� XQ� SDUWLFXODU�� UHJXODU
FRQGXFWDV�� \� VREUH� WRGR� HVWDEOHFHU� REOLJDFLRQHV� HQ� GLVSRVLFLR�
QHV� TXH� QR� IRUPDQ� SDUWH� GHO� WH[WR� QRUPDWLYR�� DWHQWD� FRQWUD� OD
VHJXULGDG� MXUtGLFD� HQ� YLUWXG� GH� OD� QDWXUDOH]D� GH� ORV� DUWtFXORV� WUDQ�
VLWRULRV�

(O� FDUiFWHU� GH� ODV� QRUPDV� GHURJDWRULDV� HV� WDPELpQ� REOLJDWRULD
HQ� UHODFLyQ� FRQ� OD� DSOLFDFLyQ�GH�RWUDV�GLVSRVLFLRQHV�� \� HVWDV�QRUPDV
WDPSRFR� VH� GLULJHQ� D� ORV� SDUWLFXODUHV� UHJXODGRV� SRU� HO� FXHUSR� QRU�
PDWLYR� D� TXH� FRUUHVSRQGHQ� ODV� QRUPDV� GHURJDWRULDV�� $XQ� FXDQGR
ORV� GHUHFKRV� \� ODV� REOLJDFLRQHV� SUHYLVWRV� HQ� OD� QRUPD� GHURJDGD
GHMDQ� GH� VHU� H[LJLEOHV�� GDGR� TXH� VH� HVWDEOHFH� OD� SURKLELFLyQ� GH� VX
DSOLFDFLyQ�� ODV� QRUPDV�GHURJDWRULDV� QR� VH� GLULJHQ� D� ORV�SDUWLFXODUHV�
VLQR� D� ODV� DXWRULGDGHV�

(Q� WpUPLQRV� JHQHUDOHV�� VH� SRGUtD� GHFLU� TXH� HO� FDUiFWHU� GH� ORV
DUWtFXORV� WUDQVLWRULRV� \� GH� ODV� QRUPDV�GHURJDWRULDV� HV� OD� SURKLELFLyQ
GH� DSOLFDU� ODV� QRUPDV� H[SHGLGDV� HQ� WDQWR� QR� VH� FXPSOD� OD� IHFKD
R� FRQGLFLyQ� TXH� HVWDEOHFHQ�� R� ELHQ�� GH� GHMDU� GH� DSOLFDU� ODV� QRUPDV
GHURJDGDV� UHVSHFWLYDPHQWH��6L�HQ�SULQFLSLR�HO�FDUiFWHU�GH�HVWDV�QRU�
PDV� HV� OD� SURKLELFLyQ�� HQWRQFHV� SDUD� SRGHU� KDFHU� XQD� H[FHSFLyQ
D� OD� DSOLFDFLyQ� GH� ODV� GLVSRVLFLRQHV� GHURJDWRULDV� HQ� ORV� DUWtFXORV
WUDQVLWRULRV� HV� LQGLVSHQVDEOH� TXH� VH� HVWDEOH]FD� XQD� DXWRUL]DFLyQ� H[�
SUHVD� FX\R� FRQWHQLGR� VHUtD� OD� IDFXOWDG� SDUD� DSOLFDU� WHPSRUDOPHQWH
ODV� QRUPDV� GHURJDGDV� HQ� UHODFLyQ� FRQ� ORV� FDVRV� \� HQ� ORV� WpUPLQRV
HVSHFLILFDGRV� HQ� ORV� DUWtFXORV� WUDQVLWRULRV�� $Vt�� OD� SHUPLVLyQ� PiV
TXH�RSHUDU� FRPR�XQD�GHURJDFLyQ�SDUFLDO� GH� OD� UHJOD� JHQHUDO�� DFW~D
FRPR� XQD� H[FHSFLyQ� WHPSRUDO� D� OR� SUHYLVWR� HQ� HO� DUWtFXOR� WUDQVL�
WRULR� TXH� SUHYp� OD� GHURJDFLyQ�

(O� FRQWHQLGR� VH� UHILHUH� D� OD� FRQGXFWD� UHJXODGD�� \D� VHDQ� DFFLRQHV
X� RPLVLRQHV� JHQpULFDV�� HVWDGRV� GH� FRVDV� R� FDPELRV�� (Q� HO� FDVR� GH
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ORV� DUWtFXORV� WUDQVLWRULRV�� DVt� FRPR� HQ� HO� GH� ODV� QRUPDV� GHURJDWR�
ULDV�� GHEH� UHIHULUVH�� H[FOXVLYDPHQWH� D� OD� DSOLFDFLyQ� GH� ODV� QRUPDV�
FXiOHV� SXHGHQ� FRQVLGHUDUVH� FRPR� H[LJLEOHV� \� FXiOHV� QR�� .HOVHQ��

FRQVLGHUD� D� OD� GHURJDFLyQ� FRPR� XQD� IXQFLyQ� HVSHFtILFD� GH� OD� QRU�
PD�� SRU� OR� TXH� D� GLIHUHQFLD� GH� RWUDV� QRUPDV�� OD� GHURJDFLyQ� QR� VH
UHILHUH� D� XQD� FLHUWD� FRQGXFWD�� VLQR� D� OD� YDOLGH]� GH� RWUD� QRUPD�
SRU� HOOR� SDUD� pO� QR� FRQVWLWX\H� XQ� GHEHU� VHU�� VLQR� XQ� QR�GHEHU� VHU
�QRQ�RXJKW��� 3HUR� SUHFLVDPHQWH� SRU� FRQVLGHUDUOD� XQD� IXQFLyQ�� DOJR
TXH� DFRQWHFH� VHJ~Q� HO� HQXQFLDGR� TXH� OD� SUHYp�� VH� WUDWD� GH� XQ
FRQWHQLGR� PiV� TXH� GHO� FDUiFWHU� GH� OD� QRUPD� R� GH� XQ� FDUiFWHU
DXWyQRPR� R� HVSHFLDO�� SXHV� FRPR� pO� PLVPR� DILUPD� QR� VH� WUDWD� GH
XQD� IRUPD� GH� GHEHU� VHU� FRPR� HV� OD� REOLJDFLyQ�� OD� SURKLELFLyQ� R
OD� SHUPLVLyQ�� /D� IXQFLyQ� GHURJDWRULD� VH� HQFXHQWUD� SUHFLVDPHQWH� HQ
HO� FRQWHQLGR� GH� OD� QRUPD�� &RQ� HO� WpUPLQR� ´QR�GHEHU� VHUµ� .HOVHQ
D� OR� TXH� VH� UHILHUH� HV� PiV� ELHQ� D� TXH� OD� QRUPD� GHURJDGD� SLHUGH
VX� REOLJDWRULHGDG�� QR� D� TXH� H[LVWDQ� IRUPDV� GH� ´QR�GHEHU� VHUµ�� HQ
PL� RSLQLyQ� OD� QRUPD� GHURJDWRULD� SUHYp� XQ� GHEHU� VHU�� OD� SURKLEL�
FLyQ� GH� OD� DSOLFDFLyQ� GH� OD� QRUPD� GHURJDGD�� R� XQ� ´GHEH� QR� VHUµ
DSOLFDGD�� 'H� PDQHUD� VLPLODU� VH� H[SUHVDQ� $OFKRXUUyQ� \� %XO\JLQ
TXLHQHV� FRQVLGHUDQ� TXH� DO� GHURJDU� XQD� QRUPD� GHO� VLVWHPD� MXUtGLFR�
´OD� DXWRULGDG� PDQLILHVWD� VX� YROXQWDG� GH� TXH� OD� QRUPD� QR� VHD�� HV
GHFLU�� TXH� QR� HVWp� H[LJLGR� OR� TXH� OD� QRUPD� H[LJH�� R� QR� HVWp� SHU�
PLWLGR� OR� TXH� OD� QRUPD� SHUPLWHµ���� HQ� RWUDV� SDODEUDV�� TXH� SLHUGD
VX� REOLJDWRULHGDG�

/D� FRQGLFLyQ� GH� DSOLFDFLyQ� HV� DTXHOOR� TXH� WLHQH� TXH� GDUVH� SDUD
TXH� VH� PDWHULDOLFH� OD� FRQGXFWD� UHJXODGD�� VH� SRGUtD� GHFLU� TXH� VRQ
ORV� HVWDGRV� GH� FRVDV� R� DFFLRQHV� TXH� GHEHQ� YHULILFDUVH� SDUD� TXH� OD
QRUPD� VHD� DSOLFDEOH�� FRPR� VX� HQWUDGD� HQ� YLJRU�� SRU� HMHPSOR�� 6LQ
HPEDUJR�� QR� VH� GHEH� FRQIXQGLU� OD� FRQGLFLyQ� GH� DSOLFDFLyQ� TXH� HV
SDUWH� GH� OD� QRUPD�� FRQ� OD� FDOLILFDFLyQ� GH� ORV� DUWtFXORV� WUDQVLWRULRV
FRPR� ´FRQGLFLRQDQWHVµ�� \D� TXH� pVWRV� QR� SXHGHQ� QL� GHEHQ� DOWHUDU
HO� VXSXHVWR� MXUtGLFR� GH� ODV� QRUPDV� TXH� FRPSRQHQ� HO� WH[WR� QRUPD�
WLYR�� VLQR� TXH� FRQGLFLRQDQ� OD� FRQGXFWD� GH� OD� DXWRULGDG� DSOLFDGRUD
\� OD� HQWUDGD� HQ� YLJRU� GH� OD� QRUPD�� 3HUR� FRPR� VH� WUDWD� GH� QRUPDV
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HVSHFLDOHV�� OD� FRQGLFLyQ� GH� DSOLFDFLyQ� JHQHUDOPHQWH� VHUi� XQ� SOD]R
R� XQD� FRQGLFLyQ� HQ� YLUWXG� GH� VX� FDUiFWHU� DFFHVRULR��/D�SXEOLFDFLyQ
GHO� GHFUHWR� SURPXOJDWRULR� SRU� HMHPSOR�� HV� XQD� FRQGLFLyQ� GH� DSOL�
FDFLyQ� H[WHUQD� D� OD� QRUPD� TXH� GHULYD� GH� ODV� UHJODV� GHO� VLVWHPD�
\D� TXH� GH� RWUD� PDQHUD� QR� SRGUtD� WHQHU� HILFDFLD� DOJXQD�

'H� OD� DILUPDFLyQ� DQWHULRU� VXUJH� OD� GXGD� VREUH� FXiQGR� HQWUD� HQ
YLJRU� XQD� GLVSRVLFLyQ� WUDQVLWRULD�� HQ� SULQFLSLR� VH� SRGUtD� GHFLU� TXH
GHVGH� HO� PRPHQWR� GH� VX� SXEOLFDFLyQ� VH� FRQYLHUWH� HQ� XQD� REOLJD�
FLyQ� SDUD� OD� DXWRULGDG� GH� WRPDU� HQ� FXHQWD� ODV� UHJODV� TXH� HVWDEOHFH
HQ� PDWHULD� GH� YLJHQFLD� \� DSOLFDFLyQ� GH� ODV� GLVSRVLFLRQHV� MXUtGLFDV
D� TXH� VH� UHILHUH�� 6XV� HIHFWRV�� VLQ� HPEDUJR�� VH� YHULILFDQ� KDVWD� TXH
VH� FXPSOH� HO� WpUPLQR� R� FRQGLFLyQ� TXH� VH� SUHYpQ� SDUD� HOOR�� SRU
GHFLUOR�GH�DOJXQD�PDQHUD�� VX�YLJHQFLD�QR�GHSHQGH�GH� OD�GHO�FXHUSR
QRUPDWLYR�� VLQR� GH� VX� SURPXOJDFLyQ� \� SXEOLFLGDG�� /DV� UHJODV� SUH�
YLVWDV�� SRU� HMHPSOR�� HQ� HO� &yGLJR� &LYLO� HQ� PDWHULD� GH� YDFDWLR� OHJLV�
QR� VRQ� DSOLFDEOHV� D� ORV� DUWtFXORV� WUDQVLWRULRV�� \D� TXH� pVWDV� UHJXODQ
OD� HQWUDGD� HQ� YLJRU� GH� ODV� QRUPDV� GHO� WH[WR� GHO� TXH� IRUPDQ� SDUWH
\� RSHUDQ� GH� PDQHUD� VXSOHWRULD� VRODPHQWH� FXDQGR� QR� H[LVWHQ� SUH�
YLVLRQHV� WUDQVLWRULDV�� 6XFHGH� OR� PLVPR� HQ� HO� FDVR� GH� ODV� QRUPDV
GHURJDWRULDV� SUHYLVWDV� HQ� XQ� DUWtFXOR� WUDQVLWRULR�� OD� QRUPD� H[LVWH� \
SXHGH� VHU� PRGLILFDGD�� SHUR� OD� GHURJDFLyQ� VRODPHQWH� SURGXFH� HIHF�
WRV� MXUtGLFRV� D� SDUWLU� GH� OD� IHFKD� SUHYLVWD� SDUD� HOOR� R� GHVGH� HO
FXPSOLPLHQWR� GH� OD� FRQGLFLyQ� SUHYLVWD�� /DV� QRUPDV� GHURJDWRULDV
DXWyQRPDV� HQ� FDPELR�� GHEHQ� SUHYHU� XQ� DUWtFXOR� WUDQVLWRULR� TXH
HVWDEOH]FD� HO� PRPHQWR� D� SDUWLU� GHO� FXDO� VXUWHQ� HIHFWRV�� HQ� FDVR� GH
RPLVLyQ� VRQ� DSOLFDEOHV� ODV� UHJODV� GH� YLJHQFLD� VXSOHWRULDV� GHO� VLVWHPD
MXUtGLFR� HQ� FXHVWLyQ�

(Q� FXDQWR� D� OD� RFDVLyQ�� HV� GHFLU�� DO� OXJDU� \� WLHPSR� D� TXH� VH
KDFH� UHIHUHQFLD� HQ� OD� SUHVFULSFLyQ�� VH� SXHGH� GHFLU� TXH� HO� OXJDU
GHSHQGH� GHO� SURSLR� iPELWR� GH� YDOLGH]� HVSDFLDO� GH� OD� QRUPD� SUR�
PXOJDGD� �GH� OD� GHURJDGD� HQ� HO� FDVR� GH� ODV� QRUPDV� GHURJDWRULDV�
\�HO� WLHPSR�GH�YLJHQFLD�GHULYD�GHO� FRQWHQLGR�GH� OD�QRUPD�HQ�YLUWXG
GH� VX� QDWXUDOH]D� �HQ� HO� FDVR� GH� OD� QRUPD� GHURJDWRULD� VHUtD� UHODWLYR
DO� WLHPSR� HQ� TXH� VH� SURGXFH� HO� HIHFWR� GHURJDWRULR��� 'H� FRQIRUPL�
GDG� FRQ� OD� FODVLILFDFLyQ� KHFKD� SRU� 9RQ�:ULJKW�� ORV� DUWtFXORV� WUDQ�
VLWRULRV� TXH� GHWHUPLQDQ� OD� HQWUDGD� HQ� YLJRU� GH� OD� QRUPD�� DVt� FRPR
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ORV� TXH� FRQWLHQHQ� XQ� PDQGDWR� DO� OHJLVODGRU� SRU� UHIHULUVH� D� XQD
RFDVLyQ� HVSHFtILFD�� VRODPHQWH� SXHGHQ� VHU� FRQVLGHUDGRV� FRPR� SDU�
WLFXODUHV� FRQ� UHODFLyQ� D� OD� RFDVLyQ�� /R� PLVPR� TXH� DTXHOODV� TXH
VHDQ� SDUD� XQ� Q~PHUR� ILQLWR� GH� RFDVLRQHV�� FRPR� VRQ� ODV� TXH� SHU�
PLWHQ� OD� DSOLFDFLyQ� WHPSRUDO� GH� QRUPDV� GHURJDGDV� SDUD� OD� UHVR�
OXFLyQ� GH� FDVRV� SHQGLHQWHV��(V� JHQHUDO�� HQ� FDPELR�� HO� DUWtFXOR� WUDQ�
VLWRULR� TXH� HVWDEOHFH� OD� GHURJDFLyQ� GHILQLWLYD� GH� XQD� QRUPD�
DXQTXH� VX� HILFDFLD� VHD� LQPHGLDWD�� SXHVWR� TXH� VH� HVWDEOHFH� SDUD� XQ
Q~PHUR� LOLPLWDGR�GH�RFDVLRQHV�� \D�TXH� OD�QRUPD�GHURJDGD�QR�GHEH
VHU� DSOLFDGD� HQ� QLQJXQD� RFDVLyQ� IXWXUD�

3DUD� DERUGDU� HO� WHPD� GH� OD� DXWRULGDG�� HV� QHFHVDULR� FXHVWLRQDUVH
VL� ORV� DUWtFXORV� WUDQVLWRULRV� IRUPDQ�SDUWH�R�QR�GHO� FXHUSR�QRUPDWLYR
H[SHGLGR�� \D� TXH� GH� HOOR� GHSHQGH� WDPELpQ� VX� UDQJR� \� KDVWD� VX
SRVLEOH� LPSXJQDELOLGDG�� (Q� SULQFLSLR�� SDUHFH� OyJLFR� TXH� VL� ORV� DU�
WtFXORV� WUDQVLWRULRV� VRQ� DFFHVRULRV�� \� VX� FRQWHQLGR� HV� OLPLWDGR�� QR
VH� SXHGH� GHFLU� TXH� IRUPHQ� SDUWH� GHO� WH[WR� QRUPDWLYR� QL� TXH� VHDQ
LPSXJQDEOHV�� \D� TXH� QR� HVWDEOHFHQ� GHUHFKRV� QL� REOLJDFLRQHV� D� ORV
SDUWLFXODUHV�� 3HUR� FRPR� VH� PHQFLRQy� SUHYLDPHQWH�� HVWR� VH� GHEH� D
TXH� VX� IXQFLyQ� QR� HV� UHJXODU� ODV� FRQGXFWDV� GH� ORV� SDUWLFXODUHV�
VLQR� VLPSOHPHQWH� SUHYHU� UHJODV� UHODWLYDV� D� OD� YLJHQFLD� GH� OD� QRUPD
TXH� VH� H[SLGH�� SRU� OR� TXH� HQ� FDVR� GH� HVWDEOHFHU� FRQWHQLGRV
FRQWUDULRV� DO� FXHUSR� QRUPDWLYR� DO� TXH� SHUWHQHFHQ� VHUtDQ� LPSXJ�
QDEOHV�� 3RU� RWUD� SDUWH�� FRPR� ORV� DUWtFXORV� WUDQVLWRULRV� HVWDEOHFHQ
REOLJDFLRQHV� SDUD� OD� DXWRULGDG�� HQ� FDVR� GH� TXH� ODV� DXWRULGDGHV
DSOLFDGRUDV� FRQWUDYLQLHUDQ� OR� GLVSXHVWR� HQ�GLFKDV�QRUPDV�� VXV� DFWRV
WDPELpQ� VHUtDQ� UHFXUULEOHV�� 6L� HQ� FDPELR�� VH� VLJXLHUD� HO� FULWHULR� GH
.HOVHQ���GH�TXH� ODV�QRUPDV�GHURJDWRULDV�QR� VRQ� LQIULQJLEOHV�SRUTXH
QR� SUHVFULEHQ� FRQGXFWDV�� VLQR� TXH� FXPSOHQ� XQD� IXQFLyQ�� HQ� HO
FDVR� GH� TXH� HO� OHJLVODGRU� VH� KXELHUD� H[FHGLGR� DO� SUHYHU� FRQGXFWDV
HQ� ORV� DUWtFXORV� WUDQVLWRULRV�� HO� (MHFXWLYR� DO� UHJODPHQWDUORV�� R� VL� OD
DXWRULGDG� DSOLFDGRUD� KLFLHUD� FDVR� RPLVR� GH� HOORV�� HO� SDUWLFXODU� QR
WHQGUtD� UHFXUVR� DOJXQR� HQ� FRQWUD� GH� GLFKRV� DFWRV�

3DUWH� GHO� SUREOHPD� GHULYD� GHO� KHFKR� TXH� OD� PLVPD� DXWRULGDG
H[SLGH� HO� FXHUSR� QRUPDWLYR� \� ORV� DUWtFXORV� WUDQVLWRULRV� VLJXLHQGR
HO� PLVPR� SURFHGLPLHQWR�� SRU� OR� TXH� HQ� RFDVLRQHV� HO� OHJLVODGRU�
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FRQVLGHUDQGR� TXH� IRUPDQ� XQD� XQLGDG�� KD� LQFOXLGR� HQ� ORV� DUWtFXORV
WUDQVLWRULRV� OD� UHJXODFLyQ� GH� FRQGXFWDV�� LQFOXVR� HQ� FRQWUDYHQFLyQ
GHO� WH[WR�� 6LQ� HPEDUJR�� HQ� YLUWXG� GH� OD� IXQFLyQ� GH� ORV� DUWtFXORV
WUDQVLWRULRV�� HVWR� QR� SXHGH� VHU� DVt�� SXHV� DXQ� FXDQGR� VX� PRGLILFD�
FLyQ� R� GHURJDFLyQ� HIHFWLYDPHQWH� WLHQH�TXH� YHULILFDUVH� SRU� HO�PLVPR
SURFHGLPLHQWR� \� HPDQDU� GH� OD�PLVPD� DXWRULGDG�� ODV� SUHVFULSFLRQHV
GLULJLGDV� D� ORV�SDUWLFXODUHV�GHEHQ�HQFRQWUDUVH� VRODPHQWH�HQ�HO� FXHU�
SR� QRUPDWLYR�� \D� TXH� GH� OR� FRQWUDULR� OD� DXWRULGDG� QR� VRODPHQWH
SRGUtD� LQFXUULU� HQ� FRQWUDGLFFLRQHV�� VLQR� LQFOXVR� LQFOXLU� RWUDV� REOL�
JDFLRQHV� R� UHVWULQJLU� HQ� ORV� DUWtFXORV� WUDQVLWRULRV� ORV� GHUHFKRV� SUH�
YLVWRV� HQ� HO� WH[WR� QRUPDWLYR�� (O� SHOLJUR� UDGLFD� HQ� TXH� SXHGH� FRQ�
YHUWLUVH� HQ� XQD� SUiFWLFD� FRQWUDULD� D� OD� VHJXULGDG� MXUtGLFD� VL� VH
HVWDEOHFHQ�REOLJDFLRQHV� HQ� ORV� DUWtFXORV� WUDQVLWRULRV�� VREUH� WRGR�SRU�
TXH� VX� IXQFLyQ� GH� SURGXFLU� HO� WUiQVLWR� GH� XQD� OHJLVODFLyQ� D� RWUD�
HV� WHPSRUDO�� $GHPiV�� D� FRQVHFXHQFLD� GH� VX� SURSLD� GHQRPLQDFLyQ
QR� VRQ� WRPDGRV� HQ� FXHQWD� VLQR� LQPHGLDWDPHQWH� GHVSXpV� GH� VX
SXEOLFDFLyQ�� GHVSXpV� FDHQ� HQ� HO� ROYLGR�

(Q� WpUPLQRV� GH�9RQ�:ULJKW�� HO� FRQFHSWR� GH� DXWRULGDG� VH� UHILHUH
DO� DJHQWH� TXH� HPLWH� OD� SUHVFULSFLyQ�� HQ� SULQFLSLR� ORV� DUWtFXORV� WUDQ�
VLWRULRV� VRQ� QRUPDV� KHWHUyQRPDV�� \D� TXH� TXLHQ� UHDOL]D� OD� DFFLyQ
QRUPDWLYD� \� HO� VXMHWR� D� TXLHQ� VH� GLULJHQ� VRQ� GLVWLQWRV�� +D\� TXH
UHFRUGDU� TXH� H[LVWH� XQ� WLSR� GH� DUWtFXORV� WUDQVLWRULRV� TXH� FRQWLHQHQ
PDQGDWRV� DO� OHJLVODGRU�� \� DXQTXH� ODV� DFFLRQHV� OHJLVODWLYDV� VH� UHDOL�
]DQ� HQ� PRPHQWRV� GLVWLQWRV�� TXL]i� SRGUtDQ� VHU� FRQVLGHUDGRV� FRPR
QRUPDV�DXWyQRPDV�� \D�TXH� VH�SRGUtDQ�FDUDFWHUL]DU� FRPR�XQD�DXWR�
REOLJDFLyQ� FXDQGR� HPDQDQ� \� VH� GLULJHQ� D� OD� PLVPD� IXHQWH� SUR�
GXFWRUD��1RUPDOPHQWH�QR� HV� HO� FDVR�� \D�TXH� HVWH� WLSR�GH�PDQGDWRV
WLHQHQ� SRU� REMHWR� OD� UHJODPHQWDFLyQ� GH� XQD� GLVSRVLFLyQ�� SRU� OR� TXH
JHQHUDOPHQWH� REOLJDQ� D� XQD� DXWRULGDG� VXERUGLQDGD��$TXt� VH� XWLOL]D
HO� WpUPLQR�DXWRQRPtD� VRODPHQWH� FRQ� HO� VLJQLILFDGR�PHQFLRQDGR�DQ�
WHULRUPHQWH�� \D� TXH� SDUD� 9RQ� :ULJKW��� OD� DXWRQRPtD� SXHGH� UHIH�
ULUVH� WDPELpQ� D� ODV� QRUPDV� TXH� XQD� SHUVRQD� VH� RWRUJD� D� Vt�PLVPR�
SHUR� DILUPD� TXH� pVWDV� UHDOPHQWH� QR� WLHQHQ� FDUiFWHU� SUHVFULSWLYR�� R
ELHQ�� D� ODV� QRUPDV� TXH� FDUHFHQ� GH� XQD� DXWRULGDG� HPLVRUD�� SHUR
OOHJD� D� OD� FRQFOXVLyQ� TXH� QR� H[LVWH� QLQJXQD� QRUPD� GH� HVWH� WLSR�
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6HJ~Q�9RQ�:ULJKW� ODV� QRUPDV�GHURJDWRULDV� WDPELpQ� VRQ�QRUPDV
KHWHUyQRPDV�� \D� TXH� TXLHQ� UHDOL]D� OD� DFFLyQ� QRUPDWLYD� \� HO� VXMHWR
D� TXLHQ� VH� GLULJHQ� VRQ� GLVWLQWRV�� DXQTXH� DPEDV� WHQJDQ� HO� FDUiFWHU
GH� DXWRULGDG� HQ� VHQWLGR� DPSOLR�� SRU� ODV� IXQFLRQHV� TXH� HMHUFHQ�� /D
DXWRULGDG� TXH� HPLWH� XQD� QRUPD� GHURJDWRULD� HV� LQGHSHQGLHQWH� GHO
VXMHWR� D� TXLHQ� VH� GLULJH�� SXHGH� VHU� OD� PLVPD� TXH� KD� H[SHGLGR� HO
QXHYR� FXHUSR� QRUPDWLYR�� R� ELHQ�� OD� SHUVRQD� FRPSHWHQWH� SDUD� UHD�
OL]DU� XQ� DFWR� GHURJDWRULR� H[SUHVR� �FRPR� SXHGH� VHU� XQD� DXWRULGDG
FRQ� IDFXOWDG� SDUD� HPLWLU� QRUPDV� GH� UDQJR� VXSHULRU� D� OD� GHURJDGD
R� XQ� MXH]��� VLHPSUH� \� FXDQGR� ODV� QRUPDV� GHURJDGDV� VH� HQFXHQWUHQ
GHQWUR� GH� VX� iPELWR� FRPSHWHQFLDO�� SHUR� OD� QRUPD� GHURJDWRULD� VH
GLULMH� D� OD� DXWRULGDG� DSOLFDGRUD� QR� D� OD� HPLVRUD�

&RQIXQGLU� OD� IXQFLyQ� GHO� WH[WR� FRQ� OD� GH� ORV� WUDQVLWRULRV� SXHGH
FRQGXFLU� DO� DEXVR�� TXH� DGHPiV� QR� KD� VLGR� H[FHSFLRQDO� HQ� QXHVWUR
SDtV�� SUiFWLFDV� FRPR� SRU� HMHPSOR�� OD� GH� UHFXUULU� D� XQD� PHQFLyQ
HQ�XQ� DUWtFXOR� WUDQVLWRULR�SDUD� UHJODPHQWDUOR��(Q�RFDVLRQHV�KD�EDV�
WDGR� XQD� SDODEUD� SDUD� TXH� HO� 3RGHU� (MHFXWLYR� VH� DUURJDUD� OD� SR�
WHVWDG� SDUD� UHJODPHQWDU� DOJR� TXH� QR� VH� HQFRQWUDED� SUHYLVWR� HQ
QLQJXQD� OH\�� H[SLGLHQGR� DVt� UHJODPHQWRV� YLFLDGRV� GH� LOHJDOLGDG�
HQ� OXJDU� GH� SURSRQHU� DO� 3RGHU� /HJLVODWLYR� ODV� UHIRUPDV� SHUWLQHQ�
WHV���� ([LVWHQ� RWURV� ULHVJRV� FRPR� HV� VXMHWDU� OD� GHURJDFLyQ� D� XQD
FRQGLFLyQ� TXH� SXHGH� VHU� FRQWUDULD� DO� SULQFLSLR� GH� OHJDOLGDG�� FRPR
SRU� HMHPSOR� FXDQGR� VH� SUHYp� OD� GHURJDFLyQ� GH� GLYHUVRV� UHJODPHQ�
WRV� FXDQGR� ODV� QRUPDV� RILFLDOHV� PH[LFDQDV� UHVSHFWLYDV� VHDQ� H[SH�
GLGDV���� SXHVWR� TXH� QR� VRODPHQWH� VRQ� QRUPDV� MHUiUTXLFDPHQWH� VX�
ERUGLQDGDV� DO� UHJODPHQWR�� VLQR� TXH� WDPELpQ� VRQ� GH� GXGRVD
FRQVWLWXFLRQDOLGDG����eVWD� HV�RWUD�SUiFWLFD�TXH� WDPELpQ� VH�KD�YXHOWR
FRP~Q� HQ� HO� GHUHFKR� PH[LFDQR�
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2ILFLDOHV�0H[LFDQDV� HQ� HO� RUGHQDPLHQWR� MXUtGLFR� PH[LFDQRµ��%ROHWtQ� 0H[LFDQR� GH� 'HUHFKR� &RP�
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/D� DXWRULGDG� TXH� GHURJD� GH�PDQHUD� H[SUHVD� R� LPSOtFLWD�� \D� VHD
FRPR� REMHWLYR� ~QLFR� R� FRUUHODFLRQDGR� D� OD� H[SHGLFLyQ� GH� RWUDV
QRUPDV�� WLHQH� TXH� HVWDU� IDFXOWDGD� SDUD� HOOR�� QR� SXHGH� GHURJDU� GLV�
SRVLFLRQHV� HPLWLGDV� SRU� XQ� yUJDQR� MHUiUTXLFDPHQWH� VXSHULRU� R� LQ�
YDGLU� OD� HVIHUD� GH� FRPSHWHQFLD� GH� RWUD� DXWRULGDG�� \D� TXH� HVWR� YL�
FLDUtD� OD� QRUPD� SXGLHQGR� LQFOXVR� OOHJDU� D� VHU� GHFODUDGR� LQYiOLGR
HO� DFWR� GHURJDWRULR�� (Q� GLFKR� FDVR�� FDEUtD� SUHJXQWDUVH� VL� OD� GHFOD�
UDFLyQ� GH� LQYDOLGH]� GH� OD� QRUPD� GHURJDWRULD� SRGUtD� SURGXFLU� OD
UHYLYLVFHQFLD�GH� OD� QRUPD�GHURJDGD�� R� VL� GHEH� HQWHQGHUVH�TXH�QXQ�
FD� IXH� GHURJDGD�� /D� UHVSXHVWD� GH� $OFKRXUUyQ� \� %XO\JLQ��� HV� TXH
FXDQGR� OD� GHURJDFLyQ� HV� UHDOL]DGD�SRU�XQD� DXWRULGDG� LQFRPSHWHQWH
HQ� SULQFLSLR� GLFKR� DFWR� FDUHFH� GH� HIHFWRV� MXUtGLFRV�� GH� PRGR� TXH
QR� VH� SURGXFH� OD� HOLPLQDFLyQ� GH� OD� QRUPD�

,9�� '(52*$&,Ð1�� $&&,Ð1� <� ()(&72

(Q� OD� GRFWULQD� VH� GLIHUHQFLDQ� ORV� WpUPLQRV� DEURJDFLyQ� \� GHUR�
JDFLyQ�� HO� SULPHUR� VH� UHILHUH� D� OD� HOLPLQDFLyQ� WRWDO� GH� XQ� FXHUSR
QRUPDWLYR�� \� HO� VHJXQGR� D� OD� VXSUHVLyQ� GH� DOJ~Q� HOHPHQWR� GH� XQD
GLVSRVLFLyQ� MXUtGLFD�� R� XQD� R� YDULDV� GLVSRVLFLRQHV� GH� XQR� R� YDULRV
WH[WRV� QRUPDWLYRV� TXH� VXEVLVWHQ� GHVSXpV� GH� HIHFWXDGD� OD� DFFLyQ
GHURJDWRULD�� (O� 'LFFLRQDULR� GH� OD� /HQJXD� (VSDxROD��� SURSRUFLRQD� GHIL�
QLFLRQHV� VLPLODUHV� GH� ODV� SDODEUDV� DEURJDFLyQ� \� GHURJDFLyQ�� TXH
VLJQLILFDQ� WDQWR� OD� DFFLyQ� FRPR� HO� HIHFWR� GH� DEROLU�� UHYRFDU� R� DQX�
ODU�� 3RU� OR� TXH� VH� HQWLHQGH� TXH� DPERV� WpUPLQRV� VH� UHILHUHQ� D� OD
HOLPLQDFLyQ� GH� ODV� QRUPDV�� D� SRQHUOHV� ILQ� D� VX� YLJHQFLD�� SRU� HOOR�
D� OR� ODUJR� GHO� SUHVHQWH� HVWXGLR� VH� XWLOL]DUi� VRODPHQWH� HO� GH� GHUR�
JDFLyQ�

'DGR� TXH� ODV� QRUPDV� MXUtGLFDV� UHJXODQ� FRQGXFWDV� GH� PDQHUD
REOLJDWRULD� \� VRQ� H[SHGLGDV� FRQ� HO� REMHWR� GH� UHJLU� VLWXDFLRQHV� IX�
WXUDV�� UHVXOWD� LPSRUWDQWH� GLIHUHQFLDU� OD� DFFLyQ� GHO� HIHFWR� GH� OD� GH�
URJDFLyQ�� HV� GHFLU�� ODV� QRUPDV� GHURJDWRULDV� GH� ODV� GHURJDGDV�� (VD
GLVWLQFLyQ� HV� FRQVHFXHQFLD� GH� OD� QDWXUDOH]D� GLQiPLFD� GHO� GHUHFKR
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�� $OFKRXUUyQ� \� %XO\JLQ�� 6REUH� OD� H[LVWHQFLD����� FLW��� QRWD� ��� S�� ���
�� 5HDO� $FDGHPLD� (VSDxROD��'LFFLRQDULR� GH� OD� /HQJXD� (VSDxROD�� ��D�� HG��� 0DGULG�� (VSDVD�
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PLVPR�� \D� TXH� H[LVWH� XQD� GLIHUHQFLD� HQWUH� HO� DFWR� GH� FUHDFLyQ� QRU�
PDWLYD�� FODVH� GHQWUR� GH� OD� TXH� VH� LQFOX\H� OD� DFFLyQ� GH� GHURJDU
SUHYLVWD� HQ� OD� QRUPD� GHURJDWRULD�� \� HO� HIHFWR� GH� OD� GHURJDFLyQ� TXH
VH� SURGXFH� HQ� HO� RUGHQ� MXUtGLFR�� OD� HOLPLQDFLyQ� GH� OD� QRUPD�

/D� GHURJDFLyQ� HQWRQFHV�� WLHQH� XQ� GREOH� FDUiFWHU�� SRU� XQD� SDUWH
WLHQH� HO� GH� DFFLyQ� OHJLVODWLYD�� FRPR� DFWR� QRUPDWLYR� HQ� VHQWLGR� QH�
JDWLYR�� \D� TXH� GHSXUD� \� PRGLILFD� HO� RUGHQ�� \� SRU� OD� RWUD� HV� WDP�
ELpQ� HO� HIHFWR� TXH� VH� SXHGH� SURGXFLU� SRU� GLVSRVLFLyQ� H[SUHVD� GHO
yUJDQR� FUHDGRU� R� SRU� OD� H[SHGLFLyQ� GH� XQD� QXHYD� UHJXODFLyQ� TXH
SRU� OD� PDWHULD� TXH� UHJXOD� VXVWLWX\H� D� OD� DQWHULRU�� /D� GHURJDFLyQ
FRPR� HIHFWR�� GHWHUPLQD� OD� SpUGLGD� GH� OD� YLJHQFLD� GH� XQD� QRUPD
GH� PDQHUD� GHILQLWLYD� R� SHUPLWLHQGR� OD� VXEVLVWHQFLD� GH� XQD� FLHUWD
HILFDFLD� SDUD� FLHUWRV� FDVRV�� /D� QRUPD� GHURJDGD� HV� DTXHOOD� D� OD� TXH
VH� UHILHUH� OD� QRUPD� GHURJDWRULD� FX\R� FRQWHQLGR� HV� OD� REOLJDFLyQ
GH� QR� DSOLFDU� OD� SULPHUD� SRU� OD� SpUGLGD� GH� VX� YLJHQFLD�

/D� GHURJDFLyQ� FRPR� DFFLyQ� HV� HO� SURFHGLPLHQWR� XWLOL]DGR� SDUD
HOLPLQDU� FLHUWDV� QRUPDV� GHO� RUGHQ� MXUtGLFR� \� HYLWDU� DVt� VX� IXWXUD
DSOLFDFLyQ�� OR� FXDO� VH� MXVWLILFD� HQ� YLUWXG� GH� DOJXQDV� UD]RQHV� GH
RSRUWXQLGDG� R� GH� VHJXULGDG� MXUtGLFD�� /DV� SUHVFULSFLRQHV� TXH� WLHQHQ
SRU� REMHWR� SRQHU� ILQ� D� OD� YLJHQFLD� GH� RWUDV� QRUPDV� R� VXVWLWXLUODV�
H� LPSHGLU� VX� DSOLFDFLyQ� VRQ� GHQRPLQDGDV� QRUPDV� GHURJDWRULDV��$O�
FKRXUUyQ� \� %XO\JLQ��� GHQRPLQDQ� ´DFWR� GH� UHFKD]Rµ� D� OD� DFFLyQ
UHDOL]DGD� SRU� OD� DXWRULGDG� FRPSHWHQWH�� OD� FXDO� MXQWR� FRQ� OD� HOLPL�
QDFLyQ� GH� OD� QRUPD� D� SDUWLU� GH� GLFKR� DFWR� FRQVWLWX\HQ� ORV� FRP�
SRQHQWHV� GH� OD� GHURJDFLyQ�� HQ� RWUDV� SDODEUDV�� OD� DFFLyQ� \� HO� HIHFWR�
'H� PRGR� TXH� OD� DFFLyQ� FRQVWLWX\H� XQ� DFWR� OHJLVODWLYR�� HO� HIHFWR
FRQVLVWH� HQ� SULYDU� D� OD� QRUPD� GH� VX� DSOLFDELOLGDG�� \� PLHQWUDV� OD
SULPHUD� HV�PRGLILFDEOH� HQ� WDQWR� QR� VH� UHDOL]DQ� ODV� FRQGLFLRQHV� TXH
SUHYp� OD� QRUPD� GHURJDWRULD�� HO� VHJXQGR� HV� SHUPDQHQWH�� $VLPLVPR
VH� SXHGH� GHFLU� TXH� FRPR� DFFLyQ�� OD� GHURJDFLyQ� HV� H[SUHVD�� SHUR
FRPR� HIHFWR� HV� FRQVHFXHQFLD� R� ELHQ� GH� XQ� DFWR� H[SUHVR�� R� GH� OD
LQFRPSDWLELOLGDG� HQWUH� GRV� QRUPDV�

3DUD�.HOVHQ��� OD� GHURJDFLyQ� VLHPSUH� GHULYD� GH� XQ� DFWR� H[SUHVR�
\D� TXH� QR� HV� XQ� SULQFLSLR� OyJLFR�� VLQR� OD� IXQFLyQ� GH� XQD� QRUPD
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�� $OFKRXUUyQ� \� %XO\JLQ�� 6REUH� OD� H[LVWHQFLD����� FLW��� QRWD� ��� S�� ���
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SRVLWLYD� TXH� DIHFWD� OD� YDOLGH]� GH� OD� QRUPD�� QR� VX� DFWR� GH� FUHDFLyQ�
3RU� OR� TXH� HQ� FDVR� GH� XQ� FRQIOLFWR� HQWUH� GRV� QRUPDV�� OD� GHURJD�
FLyQ� UHVXOWD� GH� XQD� WHUFHUD� QRUPD�� \D� VHD� LQGLYLGXDO� R� JHQHUDO
TXH� HVWDEOHFH� FXDO� GH� ODV� QRUPDV� GHEH� SHUGHU� VX� YDOLGH]�� SXHV� HQ
VX� RSLQLyQ� QR� VH� WUDWD� GH� XQD� FRQVHFXHQFLD� QHFHVDULD� TXH� RSHUH
LSVR� LXUH�� 3DUD� .HOVHQ� OD� GHURJDFLyQ� TXH� VH� SURGXFH� HQ� FDVR� GH� XQ
FRQIOLFWR� HV� FRQVHFXHQFLD� GH� OD� UHVROXFLyQ� GH� QR� DSOLFDFLyQ� GH� XQD
GH� ODV� QRUPDV�� \D� TXH� OD� QRUPD� GHURJDGD� D� FDXVD� GHO� FRQIOLFWR
QR� HV� QHFHVDULDPHQWH� HOLPLQDGD� GHO� VLVWHPD� MXUtGLFR�

6H� SXHGH� GHFLU� TXH� H[LVWHQ� GRV� IRUPDV� GH� GHURJDFLyQ�� OD� H[SOt�
FLWD� \� OD� WiFLWD�� /D� SULPHUD� JHQHUDOPHQWH� VH� HQFXHQWUD� SUHYLVWD� HQ
DUWtFXORV� WUDQVLWRULRV� R� HQ� QRUPDV� HVSHFtILFDV� TXH� VRQ� IRUPDO� \
H[SUHVDPHQWH� GHURJDWRULDV�� /D� GHURJDFLyQ� WiFLWD� HQ� FDPELR�� QRU�
PDOPHQWH� UHVXOWD� GH� OD� LQFRPSDWLELOLGDG� GH� ORV� FRQWHQLGRV� GH� GRV
QRUPDV�� 7DPELpQ� VH� SXHGH� FRQVLGHUDU� FRPR� GHURJDFLyQ� H[SUHVD
DXQTXH� VX� PRGR� GH� RSHUDU� VHD� FRPR� HO� GH� OD� WiFLWD�� HO� FDVR� GH
OD� IyUPXOD� JHQpULFD� ´TXHGDQ� GHURJDGDV� WRGDV� ODV� GLVSRVLFLRQHV� TXH
VH� RSRQJDQ� D� OD� SUHVHQWH���µ�� TXH� PiV� TXH� LPSHGLU� OD� DSOLFDFLyQ
GH� QRUPDV� TXH� FRQWUDYHQJDQ� D� OD� QXHYD� GLVSRVLFLyQ�� JHQHUD� LQ�
FHUWLGXPEUH�� SXHV� GH� VX� LPSUHFLVLyQ�GHULYD� OD� QHFHVLGDG�GH� DQiOLVLV
H� LQWHUSUHWDFLyQ� SDUD� LGHQWLILFDU� OD� LQFRPSDWLELOLGDG� TXH� SULYD� D
RWUDV� QRUPDV� GH� VX� YLJHQFLD���

/DV� QRUPDV� GHURJDWRULDV� SUHYLVWDV� HQ� XQ� QXHYR� WH[WR� QRUPDWLYR
GHSHQGHQ� GH� pVWH�� DXQ� FXDQGR� QR� IRUPHQ� SDUWH� GH� pO�� VL� HO� WH[WR
HV� GHURJDGR� DQWHV� GH� HQWUDU� HQ� YLJRU� R� DQWHV� GH� TXH� ODV� QRUPDV
GHURJDWRULDV� SURGX]FDQ� VXV� HIHFWRV�� QR� SURGXFHQ� PRGLILFDFLyQ� DO�
JXQD� HQ� HO� VLVWHPD� MXUtGLFR�� /RV� GHFUHWRV� GHURJDWRULRV�� HQ� FDPELR�
JR]DQ� GH� DXWRQRPtD� UHVSHFWR� GH� RWUDV� QRUPDV�� (Q� OD� GHURJDFLyQ
LPSOtFLWD�� FRQVHFXHQFLD� GH� OD� LGHQWLGDG� SRU�PDWHULD� GH� ODV� QRUPDV�
VH� SURGXFH� XQD� UHODFLyQ� GLUHFWD� HQWUH� DPEDV� GLVSRVLFLRQHV� SRU� OD
VXVWLWXFLyQ� GH� OD� QRUPD� GHURJDGD� SRU� OD� QXHYD� QRUPD�� (Q� HVWRV
FDVRV� OD� QXHYD� QRUPD� HV� FRQVLGHUDGD� GHURJDWRULD�� SRU� OR� TXH� SUR�
FHGH� HO� DQiOLVLV� PLQXFLRVR� GH� VXV� FRQWHQLGRV� SDUD� GHWHUPLQDU� VL� OD
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�� 3DUD� $OFKRXUUyQ� \� %XO\JLQ� HVWD� FOiXVXOD� GHURJDWRULD� SXHGH� ´GHVWUXLU� OD� XQLGDG� GHO
VLVWHPD�� IUDFWXUiQGROR� HQ� GLYHUVDV� DOWHUQDWLYDVµ�� FDXVDQGR� OD� LQGHWHUPLQDFLyQ� OyJLFD� GHO� VLV�
WHPD�� $OFKRXUUyQ� \� %XO\JLQ�� ´6REUH� HO� FRQFHSWR� GH� RUGHQ� MXUtGLFRµ�� HQ� YDULRV� DXWRUHV��$Qi�
OLVLV����� FLW��� QRWD� ���� S�� ����



GHURJDFLyQ� HV� WRWDO� R� SDUFLDO�� /D� GHURJDFLyQ� LPSOtFLWD� VH� SXHGH
SURGXFLU� FXDQGR� H[LVWH� XQD� LQFRPSDWLELOLGDG� HQWUH� OD� QRUPD�QXHYD
\� RWUDV� SUHH[LVWHQWHV�� 6H� WUDWD� GH� XQD� VLWXDFLyQ� HQ� TXH� GRV� R� PiV
QRUPDV� YiOLGDV� UHJXODQ� OD� PLVPD� PDWHULD� GH� PDQHUD� GLVWLQWD�� GH
WDO� IRUPD� TXH� DPEDV� QR� SXHGHQ� VHU� VDWLVIHFKDV���

/RV� GHQRPLQDGRV� ´SULQFLSLRV� GHURJDWRULRVµ� GHEHQ� HQWHQGHUVH
FRPR�UHJODV�GH� LQWHUSUHWDFLyQ��PiV�TXH�FRPR�XQ�HIHFWR�DXWRPiWLFR
GH� OD� LQFRPSDWLELOLGDG� LQ� DEVWUDFWR� GH� GRV� QRUPDV� TXH� SURGXFH� OD
LQDSOLFDFLyQ� GH� XQD� GH� ODV� QRUPDV�� (Q� OD� 7HRUtD� JHQHUDO� GHO� GH�
UHFKR� H[LVWHQ� WUHV� FULWHULRV� JHQpULFDPHQWH� DGPLWLGRV� GH� UHVROXFLyQ
GH� FRQWUDGLFFLRQHV�� (VWRV� FULWHULRV� VRQ� HO� MHUiUTXLFR�� TXH� HVWDEOHFH
TXH� OD� QRUPD� GH� UDQJR� VXSHULRU� SUHYDOHFH� VREUH� OD� GH� UDQJR� LQ�
IHULRU�� HO� FURQROyJLFR� VHJ~Q� HO� FXDO� OD� QRUPD� SRVWHULRU� SUHYDOHFH
VREUH� OD� DQWHULRU�� \� HO� GH� HVSHFLDOLGDG�� TXH� DWULEX\H� SUHYDOHQFLD� D
OD� QRUPD� GH� FRQWHQLGR� SDUWLFXODU� R� FRQFUHWR� VREUH� OD� GH� FRQWHQLGR
JHQHUDO� R� DEVWUDFWR�� (VWRV� SULQFLSLRV� VRQ� XWLOL]DGRV� HQ� OD� UHVROXFLyQ
GH� FRQIOLFWRV� FRPR� FULWHULRV� SDUD� OD� GHWHUPLQDFLyQ� GH� OD� QRUPD
DSOLFDEOH�� SHUR� QR� VRQ� QRUPDV� GHURJDWRULDV� HQ� VHQWLGR� HVWULFWR�� QR
SURGXFHQ� OD� HOLPLQDFLyQ� GH� XQD� QRUPD� GH� XQ� RUGHQ� MXUtGLFR�� 6X
LQFOXVLyQ� HQ� XQ� VLVWHPD� MXUtGLFR� QR� VLJQLILFD� OD� GHURJDFLyQ� DXWR�
PiWLFD� GH� XQD� GH� ODV� QRUPDV� HQ� FRQIOLFWR�� VLQR� VX� LQDSOLFDFLyQ� D
XQ� FDVR� GHWHUPLQDGR�� 3RU� RWUD� SDUWH�� HO� KHFKR� GH� TXH� GRV� QRUPDV
QR� SXHGDQ� VHU� DSOLFDGDV� VLPXOWiQHDPHQWH� QR� LPSOLFD� TXH� XQD�QRU�
PD� HOLPLQH� OD� YDOLGH]� GH� OD� RWUD���

(Q� ORV� FDVRV� FRPSOHMRV�� FDEH� DGHPiV� SUHJXQWDUVH� FXiO� GH� ODV
QRUPDV� HQ� FRQIOLFWR� HV� OD� GHURJDWRULD� \� FXiO� OD� GHURJDGD�� SXHV
D~Q� FXDQGR� HO� VLVWHPD� MXUtGLFR� DGPLWLHVH� OD� DSOLFDFLyQ� GH� ORV� SULQ�
FLSLRV� GHURJDWRULRV�� OD� VROXFLyQ� D� XQ� FRQIOLFWR� GH� QRUPDV� QR� HV
HYLGHQWH�� VH� GD� FDVR� SRU� FDVR�� QR� HQ� DEVWUDFWR�� (O� HIHFWR� GHURJD�
WRULR� GHULYD� GH� XQD� GHFLVLyQ� GHO� yUJDQR� FRPSHWHQWH� FRQIRUPH� D
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�� /D� LQFRPSDWLELOLGDG� GH� ORV� FRQWHQLGRV� GH� GRV� QRUPDV� MXUtGLFDV� UHVSHFWR� D� XQ� PLVPR
VXSXHVWR�GH�KHFKR�HV�GHQRPLQDGD�FRQWUDGLFFLyQ��R�ELHQ��DQWLQRPLD��$XQ�FXDQGR� OD� OLWHUDWXUD
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'HEDWH�� ������ SS�� �������� \� VV��� R� :HLQEHUJHU�� 5HFKWVORJLN�� �D�� HG��� %HUOtQ�� 'XQFNHU� XQG
+XPEORW�� ������ SS�� ��� \� VV�

�� .HOVHQ�� +���7HRUtD� JHQHUDO� GH� ODV� QRUPDV�� (GLWRULDO� 7ULOODV�� 0p[LFR�� ������ SS�� ����� ����
���� \� VV�



ODV� SUHVFULSFLRQHV� GHO� VLVWHPD�� HVD� WHUFHUD� QRUPD� D� TXH� KDFH� UH�
IHUHQFLD� .HOVHQ�� SRU� HMHPSOR�
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/RV� DUWtFXORV� WUDQVLWRULRV� VRQ� FRQVLGHUDGRV� QRUPDV� MXUtGLFDV�� HQ
VHQWLGR� HVWULFWR�� GDGR� TXH� UHJXODQ� FRQGXFWDV� UHODWLYDV� D� OD� DSOLFD�
FLyQ� GH� RWUDV� QRUPDV� VH� GLULJHQ� D� ODV� DXWRULGDGHV� \� VX� REMHWR� FRQ�
VLVWH�HQ�GHWHUPLQDU� OD�YLJHQFLD�R�PRGR�GH�DSOLFDFLyQ�GH� ODV�QRUPDV
H[SHGLGDV�� $XQTXH� OD� GHURJDFLyQ� SRU� DFWR� H[SUHVR� HV� SRVLEOH�� ODV
QRUPDV� GHURJDWRULDV� QRUPDOPHQWH� VH� HQFXHQWUDQ� SUHYLVWDV� HQ� ORV
WUDQVLWRULRV� GH� DOJXQD� GLVSRVLFLyQ�

(O� REMHWR� GH� XQ� DUWtFXOR� WUDQVLWRULR� SXHGH� VHU� GHWHUPLQDU� HO� ILQ
GH� OD� YLJHQFLD� GH� XQD� R� YDULDV� QRUPDV� SUHH[LVWHQWHV�� (VWH� HV� HO
FDVR� GH� ODV� QRUPDV� GHURJDWRULDV� FX\RV� HILFDFLD� HV� SHUPDQHQWH� HQ
YLUWXG� GH� VX� QDWXUDOH]D�� \D� TXH� OD� SURKLELFLyQ� GH� DSOLFDFLyQ� GH� OD
QRUPD� VXEVLVWH� HQ� OR� IXWXUR�� GH� WDO� PDQHUD� TXH� QR� VH� SXHGH� FRQ�
VLGHUDU� XQ� HIHFWR� ´WUDQVLWRULRµ�� 6L� IXHVH� WHPSRUDO�� VH� WUDWDUtD� PiV
ELHQ� GH� OD� VXVSHQVLyQ� GH� OD� YLJHQFLD� GH� XQD� QRUPD�� TXH� GH� VX
GHURJDFLyQ�� 'H� HVWH� IHQyPHQR�� R� GH� OD� GHURJDFLyQ� GH� XQD� QRUPD
GHURJDWRULD� VXUJH� HO� FXHVWLRQDPLHQWR� UHVSHFWR� GH� OD� UHYLYLVFHQFLD
GH� XQD� QRUPD� GHURJDGD�� 3HUR� OD� GHURJDFLyQ� QR� SXHGH� VHU� VXV�
SHQGLGD� SDUD� UHDFWLYDU� OD� QRUPD� GHURJDGD�� SXHV� XQD� YH]� TXH� OD
GHURJDFLyQ� RSHUD�� HV� GHILQLWLYD���� \� FRPR� ELHQ� GLFH� 'tH]�3LFD]R�
SRU� ´OD� VLPSOH� GHURJDFLyQ� GH� XQD� OH\� QR� UHFREUDQ� YLJHQFLD� ODV
TXH� pVWD� KXELHVH� GHURJDGRµ���� 3RU� OR� PLVPR�� VL� OD� QRUPD� GHURJD�
WRULD� HV� GHURJDGD� WDPSRFR� FHVDQ� ORV� HIHFWRV� GH� OD� GHURJDFLyQ�� GH
WDO� IRUPD�TXH� VL� XQD� OH\�TXH�SUHYHtD� OD�GHURJDFLyQ�GH�XQD�R� YDULDV
GLVSRVLFLRQHV� HQ� VXV� DUWtFXORV� WUDQVLWRULRV� HV� GHURJDGD�� DO� VHU� GHUR�
JDGD� GLFKD� OH\� QR� VH� LQWHUUXPSH� HO� HIHFWR� GHURJDWRULR� UHVSHFWR� GH
HVDV� QRUPDV�� 'H� PRGR� TXH� SDUD� UHLQWHJUDU� XQD� QRUPD� GHURJDGD
DO� VLVWHPD� MXUtGLFR�� OD� ~QLFD� YtD� SRVLEOH� HV� H[SHGLUOD� GH� QXHYR� VL�

$57Ì&8/26� 75$16,725,26� <� '(52*$&,Ð1 ���

�� (Q� HVH� PLVPR� VHQWLGR� VH� H[SUHVDQ�� .HOVHQ��7HRUtD����� FLW��� QRWD� ��� S�� ����� \� .HOVHQ�� ´'HUR�
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JXLHQGR� HO� SURFHGLPLHQWR� SUHYLVWR� SDUD� HOOR�� SHUR� HQWRQFHV� VH� WUD�
WDUtD� GH� RWUR� HQXQFLDGR� QRUPDWLYR�

/D� GHURJDFLyQ� GH� XQD� OH\� LPSOLFD� DGHPiV�� OD� GH� WRGDV� VXV� GLV�
SRVLFLRQHV� UHJODPHQWDULDV� GH� OR� FXDO� GHULYD� OD� SURKLELFLyQ� GH� VX
DSOLFDFLyQ�� D� PHQRV� TXH� H[SUHVDPHQWH� HQ� ORV� DUWtFXORV� WUDQVLWRULRV
VH� SUHYHD� VX� VXEVLVWHQFLD� WHPSRUDO� HQ� WDQWR� VH� H[SLGHQ� ODV� QXHYDV
UHJODPHQWDFLRQHV�� 'H� PRGR� TXH� DO� GHURJDU� XQD� QRUPD�� HQ� SULQ�
FLSLR�� ODV� QRUPDV� GH� UDQJR� LQIHULRU� TXH� OD� UHJODPHQWDQ� R� HVSHFL�
ILFDQ� WDPELpQ� VRQ� GHURJDGDV� HQ� HO�PLVPR� DFWR�� SRU� OR� TXH� QR� KD\
QHFHVLGDG� QL� REOLJDFLyQ� GH� PHQFLRQDUODV� H[SUHVDPHQWH�� DXQ� FXDQ�
GR� HOOR� LQFUHPHQWDUtD� OD� VHJXULGDG� MXUtGLFD�� 3RU� HO� FRQWUDULR�� FRPR
VH�PHQFLRQDED�� VX� VXEVLVWHQFLD� Vt� UHTXLHUH� GH� OD� GHWHUPLQDFLyQ� H[�
SUHVD� SRU� SDUWH� GH� OD� DXWRULGDG� QRUPDWLYD�

/DV� QRUPDV� GHURJDWRULDV� QRUPDOPHQWH� VH� HQFXHQWUDQ� SUHYLVWDV
HQ� ORV� DUWtFXORV� WUDQVLWRULRV� GH� XQD� QXHYD� GLVSRVLFLyQ� TXH� SRU� VX
PDWHULD� VXVWLWX\H� WRWDO� R� SDUFLDOPHQWH� D� ODV� QRUPDV� GHURJDGDV�� 6LQ
HPEDUJR�� HVWR� QR� LPSLGH� TXH� VH� H[SLGD� XQD� QRUPD� HVSHFtILFD� FX\R
REMHWR� VHD� H[FOXVLYDPHQWH� GHURJDU� XQD� R� YDULDV� GLVSRVLFLRQHV� MXUt�
GLFDV�� VLHPSUH� \� FXDQGR� TXLHQ� OD� H[SLGD� WHQJD� OD� FRPSHWHQFLD
SDUD� GHURJDU� QRUPDV� GH� HVH� UDQJR� H� LQIHULRUHV� FRUUHODWLYDV���� (VWH
WLSR� GH� QRUPDV� VRQ� ODV� TXH� SUHYLDPHQWH� KDQ� VLGR� GHQRPLQDGDV
FRPR� IRUPDO� \� H[SUHVDPHQWH� GHURJDWRULDV�
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/DV� QRUPDV� GHURJDWRULDV� WLHQHQ� FRPR� REMHWR� WHUPLQDU� FRQ� OD
YLJHQFLD� GH� RWUDV� QRUPDV�� SURGXFHQ� XQ� HIHFWR� PRGLILFDWRULR� HQ� HO
VLVWHPD� MXUtGLFR�DO� HOLPLQDU� OD� YLJHQFLD�GH�XQD�QRUPD��GH� WDO� IRUPD
TXH� VH� JHQHUD� XQ� QXHYR� RUGHQ� MXUtGLFR� SXHVWR� TXH� HO� FRQMXQWR� GH
QRUPDV� YLJHQWHV� KD� FDPELDGR�� 3DUD� SRGHU� DQDOL]DU� ORV� HIHFWRV� GH� OD
GHURJDFLyQ� HQ� HO� VLVWHPD� MXUtGLFR�� HV� QHFHVDULR� DQDOL]DU� VX� RSHUD�
WLYLGDG� HQ� HO� WLHPSR�� \� FRPSDUDUORV� FRQ� ORV� GH� OD� GHFODUDFLyQ� GH
LQYDOLGH]�� /D� GHURJDFLyQ�� DO� DYRFDUVH� DO� FHVH� GH� OD� YLJHQFLD� GH� XQD
QRUPD� \� D� LPSHGLU� VX� IXWXUD� DSOLFDFLyQ�� \D� VHD� SRUTXH� QR� VH� FRQ�
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�� 8Q� HMHPSOR� HV� HO� ´'HFUHWR� TXH� DEURJD� GLYHUVDV� GLVSRVLFLRQHV� DSOLFDEOHV� HQ� PDWHULD
IHGHUDO� \� SDUD� HO� 'LVWULWR� )HGHUDOµ� SXEOLFDGR� HQ� HO�'2)� HO� �� GH� GLFLHPEUH� GH� �����



VLGHUD� QHFHVDULD� R� SRUTXH� KD� VLGR� VXVWLWXLGD� SRU� RWUD� QXHYD� GLV�
SRVLFLyQ�� RSHUD� VRODPHQWH� KDFLD� HO� IXWXUR�� 1R� DIHFWD� VLWXDFLRQHV
SUHYLDPHQWH� H[LVWHQWHV� D� OD� HQWUDGD� HQ� YLJRU� GH� OD� QRUPD� GHURJD�
WRULD� \� SRU� UD]RQHV� GH� VHJXULGDG� MXUtGLFD� QR� GHEH�PRGLILFDUODV�� (V
SRU� HOOR�� TXH� HQ� RFDVLRQHV�� VREUH� WRGR� HQ� PDWHULD� SURFHVDO� VH� KD�
FHQ� H[FHSFLRQHV� TXH� SHUPLWHQ� DSOLFDU� ODV� QRUPDV� GHURJDGDV� D� ORV
FDVRV� SHQGLHQWHV� GH� UHVROXFLyQ�� (VWD� XOWUD�DFWLYLGDG� GH� OD� QRUPD
SHUPLWH� TXH� OD� QRUPD� GHVSXpV� GH� GHURJDGD� VLJD� WHQLHQGR� XQD� HIL�
FDFLD� UHVLGXDO���

/D� HILFDFLD� QRUPDO� GH� ODV� QRUPDV� HV� ~QLFDPHQWH� UHVSHFWR� D� ODV
VLWXDFLRQHV� TXH� QDFHQ� FRQ� SRVWHULRULGDG� D� VX� HQWUDGD� HQ� YLJRU�
HVSHFLDOPHQWH� OD� GH� ORV� DUWtFXORV� WUDQVLWRULRV� \� QR� SXHGHQ� RSHUDU
UHWURDFWLYDPHQWH� SXHV� QR� UHJXODQ� ODV� FRQGXFWDV� GH� ORV� SDUWLFXODUHV�
HQ� FRQVHFXHQFLD�� VRODPHQWH� RSHUDQ� SDUD� HO� IXWXUR� SXHVWR� TXH� VRQ
UHJODV� GH� DSOLFDFLyQ� GH� RWUDV� QRUPDV�� (VWR� HV� DVt�� DXQ� FXDQGR� HV
SUHFLVDPHQWH� HQ� HVWH� WLSR� GH� GLVSRVLFLRQHV� HQ� TXH� VH� HVWDEOHFH� OD
UHWURDFWLYLGDG� GH� RWUDV� QRUPDV�� SUHYLHQGR� VXV� OtPLWHV� \� DOFDQFHV
HQ� UHODFLyQ� FRQ� VX� RSHUDWLYLGDG� HQ� HO� WLHPSR�� 2WUD� SHFXOLDULGDG
GH� OD� IXQFLyQ� GH� ODV� QRUPDV� GHURJDWRULDV� HV� OD� SRVLEOH� VXEVLVWHQFLD
SDUFLDO� \� WHPSRUDO� GH� ODV� QRUPDV� GHURJDGDV� SDUD� DTXHOORV� FDVRV
HQ� TXH� XQD� SHUVRQD� SXGLHVH� UHVXOWDU� EHQHILFLDGD� SRU� VX� DSOLFDFLyQ�
1R� REVWDQWH�� QR� VH� SURGXFH� QLQJXQD� IRUPD� GH� UHWURDFWLYLGDG� GH
OD� QRUPD� GHURJDWRULD�� VLQR� SRU� HO� FRQWUDULR�� OD� XOWUD�DFWLYLGDG� GH� OD
QRUPD� GHURJDGD�� (Q� HO� FDVR� GH� XQD� QRUPD� GHURJDWRULD� QL� VLTXLHUD
HV� SHQVDEOH� GDUOH� HIHFWRV� UHWURDFWLYRV�� SXHV� OD� GHURJDFLyQ� SRU� VX
IXQFLyQ� QR� SXHGH� WHQHU� HIHFWRV� UHWURDFWLYRV�� VHUtD� WDQWR� FRPR� FRQ�
IXQGLU� OD� GHURJDFLyQ� \� VXV� FDXVDV�� FRQ� OD� QXOLGDG� \� VXV� HIHFWRV�
/RV� DUWtFXORV� WUDQVLWRULRV� SUHYpQ� REOLJDFLRQHV� TXH� VH� GLULJHQ� D� OD
DXWRULGDG� DSOLFDGRUD�� QR� SUHYpQ� SURKLELFLRQHV� R� SHUPLVLRQHV� SDUD
RWUDV� QRUPDV�� GH� OD� PLVPD� PDQHUD�� HO� SULQFLSLR� JHQHUDO� GH� QR
UHWURDFWLYLGDG� GH� ORV� HIHFWRV� GH� OD� GHURJDFLyQ� VH� GLULJH� D� ODV� DX�
WRULGDGHV�� SXHV� VX� ILQ� HV� HYLWDU� ORV� DEXVRV�TXH� VH�SXGLHUDQ�SURGXFLU
SRU� OD� DQXODFLyQ� GH� DFWRV� FUHDGRV� YiOLGDPHQWH� FRQ� DQWHULRULGDG�

6L� ELHQ� OD� QRUPD� GHURJDWRULD�� DO� SRQHU� ILQ� D� OD� YLJHQFLD� GH
RWUDV� GLVSRVLFLRQHV�� QR� SUHMX]JD� VX� YDOLGH]�� HQ� FDPELR�� DO� FXHVWLR�
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QDUVH� OD� YDOLGH]� GH� XQD� QRUPD� HV� SRVLEOH� TXH� OD� FRQVHFXHQFLD� MX�
UtGLFD� VHD� VX� GHURJDFLyQ�� /D� GHURJDFLyQ�� DGHPiV� GH� LPSHGLU� \D
VHD� HQ� OR� SDUWLFXODU� R� HQ� OR� JHQHUDO� OD� DSOLFDFLyQ� VXEVLJXLHQWH� GH
OD� QRUPD�� SUHVHUYD� VX� SHUWHQHQFLD� DO� VLVWHPD� MXUtGLFR� VLQ� DIHFWDU
VLWXDFLRQHV� FUHDGDV�� /D� GHFODUDFLyQ� GH� LQYDOLGH]�� HQ� FDPELR�� Vt
SXHGH� RSHUDU� KDFLD� HO� SDVDGR� UHVSHFWR� GH� KHFKRV� RFXUULGRV� FRQ
DQWHULRULGDG� D� OD� HOLPLQDFLyQ� GH� OD� QRUPD�� SXHV� DIHFWD� ORV� HIHFWRV
MXUtGLFRV� TXH� KXELHUD� SRGLGR� SURGXFLU�

8QD� YH]� GHFODUDGD� LQYiOLGD� XQD� QRUPD�� QR� SXHGH� VHU� DSOLFDGD
GH� QXHYR� VL� ORV� HIHFWRV� GH� OD� GHFODUDFLyQ� VRQ� JHQHUDOHV�� HQ� HVWRV
FDVRV�� OD� QRUPD� HV� HOLPLQDGD� GHO� RUGHQ� MXUtGLFR� \� \D� QR� SXHGH
SURGXFLU� FRQVHFXHQFLDV� MXUtGLFDV�� SRU� OR� PLVPR�� DTXHOORV� HIHFWRV
TXH� SXGR� KDEHU� SURGXFLGR� SXHGHQ� VHU� DQXODGRV�� $� GLIHUHQFLD� GH
OD� GHURJDFLyQ�� OD� LQYDOLGH]� HV� FRQVHFXHQFLD� GHO� FXHVWLRQDPLHQWR� GHO
DFWR� GH� FUHDFLyQ�� DIHFWD� D� OD� QRUPD� HQ� Vt�� QR� VRODPHQWH� VX� YLJHQ�
FLD�� 3HUR� VL� OD� LQYDOLGH]� HV� GHFODUDGD� FRQ� HIHFWRV� SDUWLFXODUHV�� OD
QRUPD� SHUPDQHFH� HQ� HO� VLVWHPD� \� HQ� HO� RUGHQ� MXUtGLFR�� SXHV� VR�
ODPHQWH� VH� GHWHUPLQD� VX� QR� DSOLFDFLyQ� UHVSHFWR� GH� XQ� FDVR� HVSH�
FtILFR�� FRQIRUPH� FRQ� HOOD�� RWURV� FDVRV� SXHGHQ� DXQ� VHU� UHVXHOWRV�� /D
GHURJDFLyQ� DFDED� FRQ� OD� YLJHQFLD� GH� OD� QRUPD� SHUR� QR� OD� HOLPLQD
GHO� VLVWHPD� MXUtGLFR�� VLQR� VRODPHQWH� GH� ORV� yUGHQHV� MXUtGLFRV� VXE�
VHFXHQWHV� D� OD� GHURJDFLyQ� \D� TXH� QR� DIHFWD� OD� H[LVWHQFLD�� VLQR� OD
DSOLFDFLyQ� GH� OD� QRUPD�

2WUR� HIHFWR� D� FRQVLGHUDU� HV� HO� FDPELR� HQ� HO� VLVWHPD� MXUtGLFR
SURGXFLGR� SRU� ODV� QRUPDV� GHULYDGDV� OyJLFDPHQWH�� SXHV� FRPR� ELHQ
VHxDODQ� $OFKRXUUyQ� \� %XO\JLQ���� DVt� FRPR� HQ� XQ� DFWR� GH� SURPXO�
JDFLyQ� VH� DJUHJDQ� WDPELpQ� WRGDV� ODV� FRQVHFXHQFLDV� MXUtGLFDV� GH� XQ
HQXQFLDGR� QRUPDWLYR�� GH� OD� PLVPD� PDQHUD� OD� GHURJDFLyQ� GH� XQD
QRUPD� IRUPXODGD� LPSOLFD� OD� GH� VXV� FRQVHFXHQFLDV� MXUtGLFDV�� 3RU
RWUD� SDUWH�� QR� HV� OR� PLVPR� GHURJDU� HO� HQXQFLDGR� QRUPDWLYR� TXH
OD� QRUPD�� \D� TXH� HVWD� ~OWLPD� HV� HO� VLJQLILFDGR� GHO� HQXQFLDGR�� SHUR� OD
PLVPD� QRUPD� SXHGH� HQFRQWUDUVH� IRUPXODGD� HQ� HO� PLVPR� RUGHQ
MXUtGLFR� HQ� GLYHUVRV� WH[WRV�� LQFOXVR� GH� IRUPD� GLVWLQWD�� SRU� OR� TXH
OD� GHURJDFLyQ� GH� XQ� HQXQFLDGR� QRUPDWLYR� QR� SURGXFH� QHFHVDULD�
PHQWH� OD� HOLPLQDFLyQ� GH� OD� QRUPD�� 'H� PDQHUD� TXH� ORV� HIHFWRV� GH
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XQD� GHURJDFLyQ� H[SUHVD� R� UHDOL]DGD� PHGLDQWH� XQD� FOiXVXOD� JHQp�
ULFD� VRQ� PiV� DPSOLRV� GH� OR� TXH� SRGUtDQ� SDUHFHU� D� SULPHUD� LQV�
WDQFLD�
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(Q� YLUWXG� GH� OD� FUHFLHQWH� UHOHYDQFLD� GH� ORV� DUWtFXORV� WUDQVLWRULRV
\� GH� VX� FRPSOHMLGDG� DFWXDO� UHVXOWD� LQGLVSHQVDEOH� QR� VRODPHQWH� HV�
WXGLDUORV�� VLQR� HVWDEOHFHU� OtPLWHV� DO� OHJLVODGRU�� YLJLODU� VX� FRQWHQLGR
\� YHULILFDU� DWHQWDPHQWH� VX� HODERUDFLyQ� \� DSOLFDFLyQ� SRVWHULRU�� (VWDV
WDUHDV� FRUUHVSRQGHQ� SULQFLSDOPHQWH� D� OD� GRFWULQD� \� D� OD� MXULVSUX�
GHQFLD�

'H�PDQHUD�TXH� VL�ELHQ� ORV�DUWtFXORV� WUDQVLWRULRV�SRVHHQ� OD�PLVPD
HVWUXFWXUD�TXH�RWUDV�QRUPDV� MXUtGLFDV�� VXV� FRQWHQLGRV� VH� HQFXHQWUDQ
OLPLWDGRV� HQ� YLUWXG� GH� VX� IXQFLyQ�� OD� FXDO� VH� UHILHUH� D� OD� DSOLFDFLyQ
\� REOLJDWRULHGDG� GH� RWUDV� QRUPDV�� QR� D� OD� UHJXODFLyQ� GH� ODV� FRQ�
GXFWDV� GH�SDUWLFXODUHV� \�PHQRV� DXQ�D� OD� DWULEXFLyQ�GH� FRPSHWHQFLD
D� ODV� DXWRULGDGHV�� 6X� FRQWHQLGR� VH� FRQVWULxH� D� OD� HQWUDGD� HQ� YLJRU
R� OD� GHURJDFLyQ� GH� ODV� QRUPDV�� VX� SRVLEOH� DSOLFDFLyQ� XOWUD�DFWLYD� R
UHWURDFWLYD�� \� VRODPHQWH� HQ� UHODFLyQ� FRQ� OD� DSOLFDFLyQ� GH� ODV� QRU�
PDV� HQ� FXHVWLyQ�� SXHGHQ� VHU� FRQVLGHUDGDV� FRPR� QRUPDV� TXH� DWUL�
EX\HQ� SRWHVWDGHV�� 2WUD� FDUDFWHUtVWLFD� UHOHYDQWH� HV� TXH� HO� VXMHWR
QRUPDWLYR� GHEH� VHU� VLHPSUH� \� ~QLFDPHQWH� OD� DXWRULGDG� DSOLFDGRUD�
QR� ORV� SDUWLFXODUHV�

(Q� FXDQWR� D� OD� GHURJDFLyQ�� VH� SXHGH� FRQFOXLU� TXH� OD� DFFLyQ
GHURJDWRULD� VH� UHDOL]D� D� WUDYpV� GH� XQD� QRUPD� HQ� YLUWXG� GH� OD� FRP�
SHWHQFLD� \� IDFXOWDG� OHJLVODWLYD� GH� OD� DXWRULGDG�� OD� FRQVHFXHQFLD� GH
VX� HMHUFLFLR� HV� HO� HIHFWR�PRGLILFDWRULR� TXH� VH� SURGXFH� HQ� HO� VLVWHPD
MXUtGLFR� TXH� LPSLGH� OD� DSOLFDFLyQ� GH� OD� QRUPD� GHURJDGD�� 3RU� RWUD
SDUWH�� OD� GHURJDFLyQ� SXHGH� VHU� HQWHQGLGD� GH� GRV� IRUPDV�� FRPR� OD
DFFLyQ� JHQpULFD� TXH� SRQH� ILQ� D� OD� YLJHQFLD� GH� XQD� QRUPD�� \D� VHD
H[SUHVD� R� WiFLWDPHQWH�� R� FRPR� FRQVHFXHQFLD� GH� XQD� UHVROXFLyQ� HQ
FDVR� GH� XQ� FRQIOLFWR� QRUPDWLYR�� /D� QR� DSOLFDFLyQ� GH� XQD� QRUPD
HV� FRQVHFXHQFLD� GH� OD� LQFRPSDWLELOLGDG� HQWUH� GRV� R� PiV� QRUPDV�
SHUR� HVWD� GHURJDFLyQ� HV� HO� HIHFWR� GH� XQD� GHFLVLyQ� H[SUHVD�� QR� HV
XQD� FRQVHFXHQFLD� OyJLFD� QL� DXWRPiWLFD� GH� VX� LQFRPSDWLELOLGDG�� SRU
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HOOR� HV� TXH� QR� VH� SURGXFH� GH� PDQHUD� QHFHVDULD� OD� HOLPLQDFLyQ� GH
XQD� GH� ODV� QRUPDV�� VLQR� VRODPHQWH� VX� LQDSOLFDFLyQ� DO� FDVR�

/DV� QRUPDV� GHURJDWRULDV� VRQ� REOLJDWRULDV� HQ� YLUWXG� GH� VX� FDUiF�
WHU� SUHVFULSWLYR�� \� XQD� YH]� SURGXFLGR� VX� HIHFWR� GHURJDWRULR�� pVWH
HV� GHILQLWLYR� H� LUUHYHUVLEOH�� SHUR� OD� DFFLyQ� GHURJDWRULD� SXHGH� VHU
LPSHGLGD� FXDQGR� HO� HIHFWR� GHURJDWRULR� QR� VH� KD� SURGXFLGR�� /D
GHURJDFLyQ� FRPR� HIHFWR� FRQVWLWX\H� OD� IXQFLyQ� GH� OD� QRUPD� GHUR�
JDWRULD� \� VH� UHILHUH� D� OD� YLJHQFLD� \� OD� DSOLFDELOLGDG� GH� RWUD� QRUPD�
OD� GHURJDGD�� QR� D� OD� SURSLD�� (O� HIHFWR� GHURJDWRULR� LPSLGH� OD� DSOL�
FDFLyQ� GH� ODV� QRUPDV�� VH� GLULJH� D� OD� DXWRULGDG�REOLJDGD� D� DSOLFDUODV
\� VX� FDUiFWHU� HV� HO� GH� XQD� QRUPD� SURKLELWLYD�� SRU� OR� TXH� OD� DX�
WRULGDG� FRPSHWHQWH� HQ� FDVR� GH� FRQWUDYHQLU� OD� QRUPD� GHURJDWRULD
GHEHUtD� VHU� VDQFLRQDGD� \� VX� DFWR� GHFODUDGR� QXOR�
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