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�
1XHVWUD�GHSHQGHQFLD�GH�OD�HOHFWULFLGDG�\�OD�HVSHFWDFXODU�GLIXVLyQ�GH�ORV�

VLVWHPDV� LQDOiPEULFRV� GH� FRPXQLFDFLyQ�� HQ� SDUWLFXODU� GH� ORV� WHOpIRQRV�
PyYLOHV�� KDQ� LQXQGDGR� HO� SODQHWD� GH� UDGLDFLRQHV� HOHFWURPDJQpWLFDV� GH� ODV�
PiV� YDULDGDV� IUHFXHQFLDV�� GHVGH� ORV� ��� +]� �KHUFLRV�� GH� XVR� LQGXVWULDO� \�
GRPpVWLFR�KDVWD�ORV�PiV�GH����*+]��*LJD�KHUFLRV��XWLOL]DGRV�HQ�ORV�VLVWHPDV�
GH�UDGDU��SDVDQGR�SRU�WRGDV�ODV�IUHFXHQFLDV�KDELWXDOHV�HQ�WHOHIRQtD�PyYLO��GH�
����0+]��0HJD�KHUFLRV��D���*+]��
�

/D�SUHRFXSDFLyQ�H[SUHVDGD�SRU�OD�SREODFLyQ�TXH�YLYH�FHUFD�GH�OtQHDV�GH�
FRQGXFFLyQ� GH� HQHUJtD� HOpFWULFD�� DQWHQDV� GH� WHOHIRQtD� PyYLO� R� VLVWHPDV� GH�
WUDQVPLVLyQ�R�HQODFH�GH�HVWDFLRQHV�GH�UDGLR�R� WHOHYLVLyQ��HV� LQGXGDEOHPHQWH�
XQ� UHIOHMR�GH� OD�FRQWURYHUVLD�TXH�YLYH� OD�FRPXQLGDG�FLHQWtILFD�\�GH� OD�TXH�HV�
EXHQD� SUXHED�� HQWUH� RWUDV�� OD� H[LVWHQFLD� GH� QRUPDWLYDV� FRQ� QLYHOHV� GH�
SURWHFFLyQ�PX\�GLVSDUHV�VHJ~Q�ORV�GLIHUHQWHV�SDtVHV�R�UHJLRQHV��ILJXUD����
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&RQYLHQH� DGHPiV� QR� ROYLGDU� TXH� H[LVWHQ� HQ� OD� FRPXQLGDG� FLHQWtILFD�

DEXQGDQWHV�SUHFHGHQWHV��VREUH�GHWHUPLQDGRV�HOHPHQWRV�Wy[LFRV�\�VX�SRVLEOH�
UHODFLyQ�FRQ�SUREOHPDV�GH�VDOXG��%DVWH�UHFRUGDU�OD�SRVLFLyQ�DGRSWDGD�SRU�OD�
FRPXQLGDG� FLHQWtILFD� LQWHUQDFLRQDO� VREUH� � OD� SRVLEOH� UHODFLyQ� HQWUH� WDEDFR� \�
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GHWHUPLQDGRV� WLSRV� GH� FDUFLQRPDV�� 'XUDQWH� GpFDGDV� VH� GHVFDUWy� HVWD�
UHODFLyQ�D�WUDYpV�GH�QXPHURVRV�HVWXGLRV�\�SXEOLFDFLRQHV��\�KR\�QDGLH�GLVFXWH�
OD�UHODFLyQ�GH�FDXVD�D�HIHFWR�HQWUH�DPERV��/R�PLVPR�KD�VXFHGLGR�HQ�HO�FDVR�
GH�RWURV�FRQWDPLQDQWHV�FRPR�HO�DVEHVWR�� OD� OOXYLD�iFLGD��HO�''7��R� ORV�3&%�
�SROL�FORUREHQFHQRV���/D�FRQWURYHUVLD�HV�OD�QRUPD��FXDQGR�GHO�UHFRQRFLPLHQWR�
GH� ORV� HIHFWRV� DPELHQWDOHV� VH� GHULYDQ� FRQVHFXHQFLDV� HFRQyPLFDV�
LPSRUWDQWHV�\�SRVLEOHV�HIHFWRV�SDUD�OD�VDOXG���

�
/D� SRVLELOLGDG� GH� TXH� OD� UDGLDFLyQ� GH� PLFURRQGDV� SXOVDQWHV� GH� EDMD�

LQWHQVLGDG� TXH� VH� XVD� DFWXDOPHQWH� HQ� WHOHIRQtD�PyYLO� SXHGD� HMHUFHU� HQ� ORV�
RUJDQLVPRV�YLYRV�VXWLOHV�LQIOXHQFLDV�QR�WpUPLFDV�VH�DSR\D�HQ�GRV�KHFKRV��3RU�
XQ�ODGR��ODV�PLFURRQGDV��TXH�VH�GHILQHQ�SRU�VX�LQWHQVLGDG�\�SRU�VX�IUHFXHQFLD��
VRQ� VLVWHPDV�RVFLODWRULRV� GH� WUDQVSRUWH� GH�HQHUJtD��3RU� RWUR� ODGR�� HO� FXHUSR�
KXPDQR�HV�XQ�FRPSOHMR�HOHFWURTXtPLFR�GH�H[TXLVLWD�VHQVLELOLGDG��FX\R�FRQWURO�
\�IXQFLRQDPLHQWR�RUGHQDGR�VRQ�UHJXODGRV�SRU�SURFHVRV�HOpFWULFRV�RVFLODWRULRV�
GH�YDULRV� WLSRV��FDGD�XQR�FDUDFWHUL]DGR�SRU�XQD� IUHFXHQFLD�HVSHFtILFD��<� ODV�
IUHFXHQFLDV� GH� OD� UDGLDFLyQ� LQFLGHQWH� GHVGH� HO� H[WHULRU� SXHGHQ� LQWHUIHULU� FRQ�
ODV�DFWLYLGDGHV�ELROyJLFDV�HQGyJHQDV�GH�FDUiFWHU�HOpFWULFR��GH�DFXHUGR�FRQ�ORV�
VLJXLHQWHV�SULQFLSLRV�EiVLFRV��
�

��� 7RGDV� ODV� HVWUXFWXUDV� ELROyJLFDV� HVWDEOHFHQ� FRPXQLFDFLyQ� FRQ� HO�
PHGLR� TXH� ODV� FLUFXQGD� D� WUDYpV� GH� LPSXOVRV� HOpFWULFRV�� ([LVWHQ� FDPSRV�
HOpFWULFRV� GLQiPLFRV�� \� SRU� WDQWR�HOHFWURPDJQpWLFRV�� TXH� VRQ� LQWUtQVHFRV�D�
ODV�HVWUXFWXUDV�ELROyJLFDV��

�
��� 1XHVWUR� FHUHEUR� HV� HO� yUJDQR� PiV� VHQVLEOH� D� ORV� HIHFWRV� GH�

DOWHUDFLRQHV�HOpFWULFDV� LQGXFLGDV�HQ�QXHVWUR�FXHUSR��VX�DFWLYLGDG�EiVLFD�VH�
VLW~D� HQ� QLYHOHV� GH� FDPSR� SUy[LPRV� D� XQRV� SRFRV� IHPWRWHVODV� � �I7 ������
7HVODV���

�
���1XHVWUR� FRUD]yQ�PDQWLHQH� VX� DFWLYLGDG� UtWPLFD� D� SDUWLU� GH� XQ� IOXMR�

FRQVWDQWH� GH� FRUULHQWH�� TXH� SXHGH� VHU� DOWHUDGR� SRU� XQ� FDPSR�
HOHFWURPDJQpWLFR�LQFLGHQWH�GHVGH�HO�H[WHULRU��
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���7RGDV� ODV�HVWUXFWXUDV� FHOXODUHV� YLYDV�PDQWLHQHQ�XQD�GLIHUHQFLD�GH�
SRWHQFLDO� HOpFWULFR� TXH� ODV� KDFH� VHQVLEOHV� D� FRUULHQWHV� LQGXFLGDV� GHVGH� HO�
H[WHULRU��

�
��� 1XHVWUR� FXHUSR� DFW~D� FRPR� XQD� DQWHQD� UHFHSWRUD� GH� ODV� RQGDV�

HOHFWURPDJQpWLFDV��
�

��� 1XHVWUR� VLVWHPD� QHUYLRVR� �FHQWUDO� \� SHULIpULFR�� VH� HQFXHQWUD�
FRQHFWDGR�IXQFLRQDOPHQWH�FRQ�OD�PD\RUtD�GH�ODV�DFWLYLGDGHV�YLWDOHV��QR�VyOR�
SRU� VX� DFWLYLGDG� HOHFWURPDJQpWLFD� WtSLFD�� VLQR� D� WUDYpV� GH� XQ� FRPSOLFDGR�
VLVWHPD�KRUPRQDO��(V�SRU�OR�WDQWR�XQD�HVWUXFWXUD�PX\�VHQVLEOH�\�IiFLOPHQWH�
DOWHUDEOH�SRU�ODV�HPLVLRQHV�HOHFWURPDJQpWLFDV�TXH�LQFLGHQ�GHVGH�HO�H[WHULRU��

�
/D�PHUD� H[LVWHQFLD� GH� HIHFWRV� QR� WpUPLFRV� QR� LPSOLFD� QHFHVDULDPHQWH�

FRQVHFXHQFLDV�DGYHUVDV�SDUD� OD�VDOXG�� �SXHV� ORV�FDPSRV�HOHFWURPDJQpWLFRV�
VH� SXHGHQ� XWLOL]DU� WDPELpQ� FRQ� ILQHV� GLDJQyVWLFRV� �LPDJHQ� SRU� UHVRQDQFLD�
PDJQpWLFD� IXQFLRQDO�� PDJQHWRHQFHIDORJUDItD�� HWF�� \� WHUDSpXWLFRV�
�HVWLPXODFLyQ�PDJQpWLFD�WUDQVFUDQHDO��HWF���3HUR�WDPSRFR�SRGHPRV�SDVDU�SRU�
DOWR�FLHUWRV�LQGLFLRV�LQTXLHWDQWHV�UHFRJLGRV�HQ�OD�OLWHUDWXUD�FLHQWtILFD��GH�OD�TXH�
VRQ� XQD� SHTXHxD�PXHVWUD� ODV�PiV� GH� ���� SXEOLFDFLRQHV� H[DPLQDGDV� SDUD�
HODERUDU�HVWH�GRFXPHQWR��

��
(Q� HIHFWR�� VHJ~Q� GLYHUVRV� HVWXGLRV� UHDOL]DGRV� HQ� ODERUDWRULRV�

LQGHSHQGLHQWHV���ODV�UDGLRIUHFXHQFLDV�GH�EDMD�LQWHQVLGDG�SXHGHQ�WHQHU��HQWUH�
RWURV��ORV�VLJXLHQWHV�HIHFWRV�GH�FDUiFWHU�QR�WpUPLFR��

�� DOWHUDU� ODV� FDUDFWHUtVWLFDV� GLQiPLFR�IXQFLRQDOHV� GH� OD�
PHPEUDQD�FHOXODU��

�� DOWHUDU�OD�WUDQVGXFFLyQ�GH�VHxDOHV�ItVLFR�TXtPLFDV�
�� SURYRFDU�UHVSXHVWDV�FHOXODUHV�SUROLIHUDWLYDV�
�� SURYRFDU�XQ�LQFUHPHQWR�GH�PDUFDGRUHV�GH�OD�SUHVHQFLD�GH�

FpOXODV�WXPRUDOHV��
�

0iV� D~Q�� ODV� UDGLRIUHFXHQFLDV� XWLOL]DGDV� HQ� WHOHIRQtD� PyYLO�� SDUHFHQ�
DIHFWDU�GH�IRUPD�QR�WpUPLFD�D�XQD�YDULHGDG�GH�IXQFLRQHV�FHUHEUDOHV��LQFOXLGR�HO�
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VLVWHPD�HQGRFULQR���1R�HV�GH�H[WUDxDU�TXH� OD�VLQWRPDWRORJtD�TXH� UHILHUHQ� ODV�
SHUVRQDV� H[SXHVWDV� D� FDPSRV� HOHFWURPDJQpWLFRV� VHD� IXQGDPHQWDOPHQWH�
QHXUROyJLFD��3RU�HMHPSOR��ODV�FHIDOHDV�\�ODV�PLJUDxDV�VRQ�FRQJUXHQWHV�FRQ�ORV�
HIHFWRV�GH� OD� UDGLDFLyQ�VREUH�HO� VLVWHPD�GRSDPLQD�RSLRLGH�GHO� FHUHEUR�\� FRQ�
ODV�YDULDFLRQHV�GH�OD�SHUPHDELOLGDG�GH�OD�EDUUHUD�KHPDWRHQFHIiOLFD��$Vt�FRPR��
ODV�DOWHUDFLRQHV�GHO�VXHxR�VRQ�FRQJUXHQWHV�FRQ�OD�YDULDFLyQ�GH�ORV�QLYHOHV�GH�
PHODWRQLQD�\�RWUDV�QHXURKRUPRQDV��3RU�QR�KDEODU�GH�ODV�SHUWXUEDFLRQHV�HQ�OD�
DXGLFLyQ�\�HQ�HO�FRPSRUWDPLHQWR��HVWUpV��SURYRFDGDV�SRU�ODV�UDGLRIUHFXHQFLDV��

�
3DUD�HYLWDU�HQ� OR�SRVLEOH�FRPHWHU� ORV�HUURUHV�GHO�SDVDGR��HV� LPSRUWDQWH�

WDPELpQ� H[DPLQDU� ORV� WUDEDMRV� VREUH� VDOXG� \� H[SRVLFLyQ� D� UDGLRIUHFXHQFLDV�
SURYHQLHQWHV� GH�HPLVRUDV�GH� UDGLR� R� WHOHYLVLyQ� �579�� \� GH� UDGDUHV�� SXHV� OD�
WHOHIRQtD�PyYLO� DQDOyJLFD� XVD� VHxDOHV� SDUHFLGDV� D� ODV� GH� ODV� HVWDFLRQHV� GH�
579�\�OD�WHOHIRQtD�PyYLO�GLJLWDO�VH�EDVD�HQ�PLFURRQGDV�SXOVDGDV�PX\�VLPLODUHV�
D� ODV�VHxDOHV�GH� ORV�UDGDUHV��DXQTXH�HQ�RWUDV�IUHFXHQFLDV��<��SRU�GHVJUDFLD��
ORV� HVWXGLRV� HSLGHPLROyJLFRV� VREUH� H[SRVLFLyQ� D� RQGDV� GH� UDGLRWHOHYLVLyQ� \�
UDGDU�LQFOX\HQ��DXQTXH�OD�H[SRVLFLyQ�QR�HVWp�D�YHFHV�SHUIHFWDPHQWH�GHILQLGD��
LQFUHPHQWRV� GH� SDWRORJtD� WXPRUDO�� DVt� FRPR� DOWHUDFLRQHV� FDUGLDFDV��
QHXUROyJLFDV�\�UHSURGXFWLYDV��

�
6L�VH�FRQYLHQH�HQ�TXH�HV�QHFHVDULR�FRORFDU�OD�SURWHFFLyQ�GH�OD�VDOXG�GH�

ORV� FLXGDGDQRV� SRU� HQFLPD� GH� RWUDV� FRQVLGHUDFLRQHV� GH� GHVDUUROOR� R�
HFRQyPLFDV�� HQWRQFHV� ODV� QRUPDWLYDV� DGRSWDGDV� SRU� OD� 8QLyQ� (XURSHD�
GHEHUtDQ�UHYLVDUVH�KDVWD�ORV�OtPLWHV�GRQGH�KR\�HQFRQWUDPRV�SRVLEOHV�HIHFWRV�
HQ�HO�iPELWR�FHOXODU��/D�FRQIHUHQFLD�GH�6DO]EXUJR�UHFRPHQGy�OtPLWHV�SDUD�OD�
SREODFLyQ� VLWXDGRV� HQ� ����µ:�FP��� OtPLWH� TXH� \D� KDQ� DGRSWDGR� HQ� (VSDxD�
DOJXQRV�PXQLFLSLRV� \� OD� &RPXQLGDG� $XWyQRPD� GH�&DVWLOOD� /D�0DQFKD� SDUD�
ORV�OODPDGRV�OXJDUHV�VHQVLEOHV��FROHJLRV��KRVSLWDOHV��FHQWURV�JHULiWULFRV��HWF���
2WURV� SDtVHV� HXURSHRV� �,WDOLD�� 6XL]D�� HWF�� DGRSWDQ� OtPLWHV� TXH� VH� VLW~DQ� HQ�
QLYHOHV�GH�H[SRVLFLyQ�GH����µ:�FP��\�RWURV�HQ�ILQ��FRPR�HO�QXHVWUR��ORV�ILMDQ�
HQ�����y�����µ:�FP��VHJ~Q�VH�WUDWH�GH�IUHFXHQFLDV�GH�����y������0+]��1R�
SDUHFH�TXH� WHQJD�PXFKR�VHQWLGR�TXH�HQ� OD�8QLyQ�(XURSHD�H[LVWDQ�FULWHULRV�
WDQ�GLVSDUHV�D� OD�KRUD�GH�SURWHJHU� OD�VDOXG�GH� ORV�FLXGDGDQRV��'LVPLQXLU� ORV�
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QLYHOHV� HV� SRVLEOH� WDPELpQ� SDUD� OD� LQGXVWULD�� +R\� FDVL� QLQJXQD� DQWHQD� GH�
WHOHIRQtD� PyYLO� HPLWH� SRU� HQFLPD� GH� ORV� ��� µ:�FP�� SRU� OR� TXH� QR� H[LVWH�
QLQJXQD� UD]yQ� SDUD� PDQWHQHU� XQRV� OtPLWHV� EDVDGRV� H[FOXVLYDPHQWH� HQ� HO�
HIHFWR�WpUPLFR�GHVFRQRFLHQGR�ORV�FLHQWRV�GH�WUDEDMRV�TXH�HQFXHQWUDQ�HIHFWRV�
QR�WpUPLFRV�\�TXH�KDQ�VLGR�GHVFULWRV�HQ�HVWD�UHYLVLyQ���
�

6L� HVWXGLRV� FLHQWtILFRV� \� QRUPDWLYDV� GH� RWURV� SDtVHV�� DSOLFDQGR� HO�
SULQFLSLR�GH�FDXWHOD��HVWDEOHFHQ�QLYHOHV�GH�SURWHFFLyQ�����µ:�FP���R� LQFOXVR�
LQIHULRUHV��� HV� XQD� JUDYH� QHJOLJHQFLD� TXH� HQ� QXHVWUR� SDtV� OD� SREODFLyQ� VLJD�
H[SXHVWD�D�QLYHOHV�TXH�SXHGHQ�OOHJDU�KDVWD�����y�����µ:�FP���HVSHUDQGR�D�
TXH� OD� HYLGHQFLD� ILUPH� HVWDEOH]FD� SOHQDPHQWH� ORV� HIHFWRV� QRFLYRV� GH� ORV�
FDPSRV�HOHFWURPDJQpWLFRV�GpELOHV�HQ�H[SRVLFLRQHV�D�ODUJR�SOD]R��
�

6LQ� FRQWUDGLFFLyQ� QL� GLYHUJHQFLD� GH� RSLQLRQHV� QR� DYDQ]D� OD� FLHQFLD��
$QXODU�ODV�YRFHV�GLVFUHSDQWHV�QR�QRV�DFHUFD�D�OD�YHUGDG��WDQ�VyOR�OD�RFXOWD�SRU�
XQ� WLHPSR� OLPLWDGR��(V�QHFHVDULR�TXH�H[LVWD�� WDQWR�GHVGH� ODV�DGPLQLVWUDFLRQHV�
S~EOLFDV� FRPR�GHVGH�HO� VHFWRU�HPSUHVDULDO� LPSOLFDGR��XQ�DSR\R�GHFLGLGR�D� OD�
LQYHVWLJDFLyQ��GH�IRUPD�TXH�HVWRV�QXHYRV�FRQRFLPLHQWRV�QRV�SHUPLWDQ�VLWXDU�ODV�
FRVDV�HQ�VXV� MXVWRV� WpUPLQRV��SURWHJLHQGR�SRU�XQ� ODGR� OD�VDOXG��\�GLVIUXWDQGR�
SRU� RWUR� GH� HVWH� QXHYR� PHGLR� TXH� KD� UHYROXFLRQDGR� OD� FRPXQLFDFLyQ� HQ� HO�
FRPLHQ]R�GHO�VLJOR�;;,��
�


