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5(680(1��/D� UHYROXFLyQ� WHFQROyJLFD� \
FLEHUQpWLFD� SURGXFLGD� HQ� HO� ~OWLPR� WHU�
FLR� GHO� VLJOR� ;;� KD� WHQLGR� XQ� JUDQ
LPSDFWR� VREUH� OD� DFWLYLGDG� S~EOLFD� HQ
ODV� VRFLHGDGHV�PRGHUQDV��6LQ�HPEDUJR�
HVWRV� DYDQFHV� GHEHQ� VHU� DQDOL]DGRV� FUt�
WLFDPHQWH� HQ� OR� TXH� VH� UHILHUH� D� VX� YLQ�
FXODFLyQ� FRQ� OD� UHSUHVHQWDFLyQ� SROtWLFD
\� HO� SURFHVR� SROtWLFR� GH� WRPD� GH� GH�
FLVLRQHV�� 'HEH� WHQHUVH� FXLGDGR� GH� TXH
ODV� QXHYDV� SRVLELOLGDGHV� WHFQROyJLFDV
QR� VXEYLHUWDQ� SULQFLSLRV� FDSLWDOHV� GHO
VLVWHPD� FRQVWLWXFLRQDO� GH� JRELHUQR� \� HO
RUGHQ� GH� YDORUHV� tQVLWR� D� WRGD� GHPR�
FUDFLD� SROtWLFD�� &RQ� HVWH�PDUFR�� HO� DX�
WRU� DQDOL]D� ODV� YHQWDMDV� \� ODV� GHVYHQWDMDV
GHULYDGDV� GH� OD� IXWXUD� JHQHUDOL]DFLyQ
GHO� YRWR� HOHFWUyQLFR�� KDFLHQGR� UHIH�
UHQFLD� D� DOJXQDV� H[SHULHQFLDV� FRQ� HVWH
WLSR� GH� YRWDFLyQ� WDQWR� HQ� (VSDxD
FRPR� HQ� RWURV� SDtVHV�

$%675$&7�� 7KH� WHFKQRORJLFDO� DQG� F\EHUQHWLF
UHYROXWLRQ� RI� WKH� ODVW� GHFDGHV� RI� WKH� ;;WK
FHQWXU\� KDV� SURGXFHG� D� JUHDW� LPSDFW� RQ
SXEOLF� OLIH� RI� PRGHUQ� VRFLHWLHV�� +RZHYHU�� WKLV
SURJUHVV� PXVW� EH� DQDOL]HG� FULWLFDOO\� LQ� ZKDW
FRQFHUQV� WKHLU� UHODWLRQVKLS� ZLWK� SROLWLFDO� UH�
SUHVHQWDWLRQ� DQG� WKH� SROLWLFDO� SURFHVV� RI
GHFLVLRQ� PDNLQJ�� 6SHFLDOO\�� WKH� SRWHQWLDO
RI� WKH� QHZ� WHFKQRORJLFDO� SRVVLELOLWLHV� WR
XQGHUPLQH � WKH � EDV L F � SU LQF LS O H V � R I
FRQVWLWXWLRQDO� JRYHUQPHQW� DQG� WKH� YDOXHV� RI
GHPRFUDF\� PXVW� EH� FKHFNHG�� :LWKLQ� WKLV
I UDPHZRUN � � W K H � DX WKRU � H[DPLQH V � WKH
DGYDQWDJHV� DQG� GLVDG�YDQWDJHV� GHULYHG� IURP
WKH� IXWXUH� JHQHUDOL]D�WLRQ� RI� HOHFWURQLF� YRWLQJ�
PDNLQJ� UHIHUHQFH� WR� WKH� H[SHULHQFH� RI� 6SDLQ
DQG� RWKHU� FRXQWULHV�

� &DWHGUiWLFR� GH� GHUHFKR� FRQVWLWXFLRQDO� GH� OD� 8QLYHUVLGDG� GH� $OPHUtD�� &RQVHMHUR�&RQ�
VXOWLYR� GH� $QGDOXFtD�� /HWUDGR� GHO� 3DUODPHQWR� GH� $QGDOXFtD� �H�� H���
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680$5,2�� ,��'H� OD� UHSUHVHQWDFLyQ� OLEHUDO� D� OD� UHSUHVHQWDFLyQ� GHO� (V�
WDGR� VRFLDO�� ,,�� 'H� OD� GHPRFUDFLD� UHSUHVHQWDWLYD� D� OD� GHPRFUDFLD� HOHF�
WUyQLFD�� ,,,��(O� UHFXUVR� GH� OD� YXHOWD� D� ORV� FOiVLFRV�� ,9��'HO� FLXGDGDQR
HOHFWRU� DO� HOHFWRU� FRQVXPLGRU�� 9��9HQWDMDV� H� LQFRQYHQLHQWHV� GHULYDGRV� GH
OD� IXWXUD� JHQHUDOL]DFLyQ� GHO� VLVWHPD� HOHFWUyQLFR� GH� YRWDFLyQ�� 9,�� $OJXQDV�

H[SHULHQFLDV� GH� YRWR� HOHFWUyQLFR�� 9,,�� %LEOLRJUDItD�

,�� '(� /$� 5(35(6(17$&,Ð1� /,%(5$/� $� /$� 5(35(6(17$&,Ð1

'(/� (67$'2� 62&,$/

&XDOTXLHU� FLHQWtILFR� VRFLDO� GH� QXHVWURV� GtDV� HVWDUtD� HQ� FRQGLFLRQHV
GH� DILUPDU� TXH� HQ� ORV� VLVWHPDV� GH� JRELHUQR� SDUODPHQWDULR� DFWXDOHV
QR� H[LVWH� OD� FOiVLFD� GLYLVLyQ� GH� SRGHUHV�� 2FXUUH� TXH� HO� SULQFLSLR
GH� VHSDUDFLyQ� GH� SRGHUHV�� WHRUL]DGR� FRPR� WpFQLFD� SDUD� FXDUWHDU
HO� DEVROXWLVPR�PRQiUTXLFR�� GHMy� GH� WHQHU� YLJHQFLD� HQ� HO� SDUODPHQ�
WDULVPR� GHPRFUiWLFR� KDFH� PiV� GH� FLQFXHQWD� DxRV�� (Q� HO� (VWDGR
FRQVWLWXFLRQDO� GH� QXHVWURV� GtDV�� PiV� TXH� XQD� VHSDUDFLyQ� R� FRODER�
UDFLyQ� GH� SRGHUHV� HQ� HTXLOLEULR� LQHVWDEOH�� OR� TXH� H[LVWH� HV� XQD
GLYLVLyQ� GHO� WUDEDMR�� XQ� UHSDUWR� GH� SDSHOHV�� XQD� GLVWULEXFLyQ� GH
IXQFLRQHV�� VL� VH� TXLHUH�� TXH� HO� HQWH� DVRFLDWLYR� GHQRPLQDGR� SDUWLGR
SROtWLFR� LUUDGLD� GHVGH� OD� VRFLHGDG� FLYLO� D� ODV� LQVWLWXFLRQHV� \�� PiV� HQ
FRQFUHWR�� D� ORV� yUJDQRV� FRQVWLWXFLRQDOHV� GHO� (VWDGR�

5HVXOWD� REYLR� TXH� OD� LPSODQWDFLyQ� GH� OD� OyJLFD� GH� SDUWLGRV� HQ
HO� (VWDGR� FRQVWLWXFLRQDO� GH� QXHVWURV� GtDV� KD� DOWHUDGR� ORV� VXSXHVWRV
VREUH� ORV� TXH� VH� PRQWDED� OD� HVWUXFWXUD� GHO� YLHMR� (VWDGR� OLEHUDO�
$Vt�� HQ� OD� QXHYD� VLJQLILFDFLyQ�GH� OD� WHRUtD�GH� OD�GLYLVLyQ�GH�SRGHUHV
HQ� HO� DFWXDO� (VWDGR� GHPRFUiWLFR�� KD\� TXH� GLVWLQJXLU� ³FRQ� HO� ILQ
GH� YDORUDU� VX� YLJHQFLD³� HQWUH� HO� Q~FOHR� HVHQFLDO� TXH� LQWHQWD
DUWLFXODU�(O� HVStULWX� GH� ODV� OH\HV�� \� OD� VLVWHPDWL]DFLyQ�TXH�0RQWHVTXLHX
XWLOL]D� SDUD� SODVPDU� GLFKD� LGHD�� <� DXQTXH� VX� LGHD� FHQWUDO�� TXH� QR
HV�RWUD�TXH� VDOYDJXDUGDU� OD� OLEHUWDG�GHO� FLXGDGDQR��FRQWLQ~D� VLHQGR
YiOLGD� HQ� QXHVWURV� GtDV�� QR� VXFHGH� LJXDO� FRQ� ODV� IyUPXODV� RUJDQL�
]DWLYDV� SDUD� KDFHUOD� HIHFWLYD�� <� HV� TXH� OD� GLYLVLyQ� GH� SRGHUHV� QR
SXHGH� VHU� KR\� HQWHQGLGD� FRPR� HVWULFWD� VHSDUDFLyQ� GH� yUJDQRV�� HQ� HO
VLVWHPD� SDUODPHQWDULR� GH� JRELHUQR� GHEH� VHU� SHUFLELGD�� DQWHV� ELHQ�
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FRPR� H[FOXVLYD� DWULEXFLyQ� GH� IXQFLRQHV�� 6LQ� HPEDUJR�� OD� LGHD� GH
TXH� HO� ¶HO� SRGHU� IUHQH� DO� SRGHU·� FRQWLQ~D� YLJHQWH� HQ� HO� (VWDGR
FRQVWLWXFLRQDO� DFWXDO�� Pi[LPH� HQ� XQ� (VWDGR� VRFLDO� FX\R� FDUiFWHU
LQWHUYHQFLRQLVWD� QHFHVLWD� GH� XQ� UHIRU]DPLHQWR� GH� ORV� PHFDQLVPRV
GH� FRQWURO�� PiV� TXH� GH� ORV� OtPLWHV� GH� VX� DFWXDFLyQ�

/D� GRFWULQD� KD� SXHVWR� GH� PDQLILHVWR� FRQ� VXILFLHQWH� FODULGDG
FyPR� HO� SULQFLSLR� GHPRFUiWLFR� LQWURGXFLUi� HQ� OD� WHRUtD� OLEHUDO� GH
OD� VHSDUDFLyQ�GH�SRGHUHV�XQD�QXHYD� IRUPD�GH�HQWHQGHU�HO� FRQFHSWR
GH� VREHUDQtD�� (Q� HIHFWR�� D� GLIHUHQFLD� GH� OR� RFXUULGR� HQ� HO� FRQVWL�
WXFLRQDOLVPR�PRQiUTXLFR�� GRQGH� OD� VREHUDQtD� VH� HQFRQWUDED� UHSDU�
WLGD� HQWUH� GRV� FHQWURV� GH� SRGHU�� HQ� HO� (VWDGR� FRQVWLWXFLRQDO� GH�
PRFUiWLFR� pVWD� VH� FRQFHELUi� FRPR� SRGHU� ~QLFR� FX\R� FRPHWLGR
SULQFLSDO�³SRU� QR� GHFLU� H[FOXVLYR³� VHUi� HO� GH� DFWXDU� FRPR�SRGHU
FRQVWLWX\HQWH� HQFDUJDGR� GH� DSUREDU� OD� &RQVWLWXFLyQ�� GHVDSDUHFLHQ�
GR� XQD� YH]� FXPSOLGR� HVWH� FRPHWLGR�� /D� &RQVWLWXFLyQ�� HQ� FXDQWR
REUD�GHO� VREHUDQR�� VH� FRQYLHUWH� HQ� ¶OH\� VXSUHPD·�GH� OD�TXH�HPDQDQ
WRGRV� ORV� SRGHUHV� S~EOLFRV�� FUHD� yUJDQRV� \� DVLJQD� FRPSHWHQFLDV�
FRQILJXUD�� HQ� VXPD�� ORV� SRGHUHV� FRQVWLWXLGRV� TXH� D� SDUWLU� GH� HVH
PRPHQWR� VH� UHODFLRQDUiQ� HQWUH� Vt� ³R� FRQ� ORV� FLXGDGDQRV³� SUH�
FLVDPHQWH� D� WUDYpV� GH� ORV� PHFDQLVPRV� MXUtGLFRV� SUHYLVWRV� HQ� OD
&RQVWLWXFLyQ��

3HUR� HO� SULQFLSLR� GHPRFUiWLFR� QR� VyOR� FRQVWUX\H� XQ� QXHYR� FRQ�
FHSWR� GH� VREHUDQtD� TXH� LQFOX\H� OD� VHSDUDFLyQ� HQWUH� SRGHU� FRQVWL�
WX\HQWH� \� SRGHUHV� FRQVWLWXLGRV�� 7DPELpQ� LQFRUSRUD� OD� QRFLyQ� GH
TXH�� DXQ� DSUREDGD� OD� &RQVWLWXFLyQ�� HO� SXHEOR� VLJXH� VLHQGR� OD� ~O�
WLPD� UDWLR� GHO� SRGHU� \�� SRU� HQGH�� OD� PD\RUtD� TXH� HQ� HO� PLVPR� VH
FRQIRUPD� GHEH� GHVLJQDU� D� ORV� JREHUQDQWHV�� 6XUJH� DVt� HO� SULQFLSLR
PD\RULWDULR�� R� VL� VH� SUHILHUH� HO� JRELHUQR� GH� OD� PD\RUtD� \�� FRQ� pO�� XQD
H[WUDRUGLQDULD� FRQWUDGLFFLyQ� HQWUH� HO� SDSHO� MXUtGLFR� \� OD� UHDOLGDG
SROtWLFD�� OD� &RQVWLWXFLyQ� FRQILJXUD� XQRV� yUJDQRV� GLIHUHQFLDGRV� HQ
VX� FRPSRVLFLyQ� \� IXQFLRQHV�� SHUR� HQ� OD� UHDOLGDG� SROtWLFD� OD�PD\RUtD
HQ� ODV� HOHFFLRQHV� GHWHUPLQD� OD� FRPSRVLFLyQ� \� IXQFLRQDPLHQWR� GH
ORV� yUJDQRV� GHO� (VWDGR�
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� 9HJD�� 3�� GH��/D� UHIRUPD� FRQVWLWXFLRQDO� \� OD� SUREOHPiWLFD� GHO� SRGHU� FRQVWLWX\HQWH��0DGULG�� 7HF�
QRV�� ������ S�� ���� %DODJXHU� &DOOHMyQ�� )��� )XHQWHV� GHO� GHUHFKR�� 2UGHQDPLHQWR� JHQHUDO� GHO� (VWDGR� \
RUGHQDPLHQWR� DXWRQyPLFR�� 0DGULG�� 7HFQRV�� ������ W�� ,,�� S�� ���



/D� FRQVWUXFFLyQ� GH� OD� UHSUHVHQWDFLyQ� SROtWLFD� FOiVLFD� QRV� KD� YH�
QLGR� PRVWUDQGR� HO� SDUDGLJPD� GH� TXH� HQ� HO� YLHMR� (VWDGR� OLEHUDO� HO
3DUODPHQWR� VH� QXWUtD� GH� GLSXWDGRV� TXH�� GRWDGRV� GH� VWDWXV� SHUVRQDO
\� UHFOXWDGRV� SRU� SURFHGLPLHQWRV� FHQVLWDULRV� R� FDSDFLWDULRV�� VH� FRQ�
VLGHUDEDQ� UHSUHVHQWDQWHV� GH� OD� QDFLyQ� HQWHUD�� HQFDUQDEDQ� OD� ¶YR�
OXQWDG� JHQHUDO·� \� WRPDEDQ� VXV� GHFLVLRQHV� FRQ� LOLPLWDGD� OLEHUWDG�
$TXHOORV� GLSXWDGRV�� OLEUHV� GH� GLVFLSOLQD� \� FRQVLJQDV�� SRGtDQ� IRUPDU
OD� YROXQWDG� HVWDWDO� VLQ� HVWDU� VXMHWRV� D� OD� FRQGLFLyQ� GH� GHOHJDGRV�
(Q� FRQVHFXHQFLD�� D� WUDYpV� GH� OD� FDSDFLGDG� GH� FRQYLFFLyQ� \� SHU�
VXDVLyQ�� GH� OD� KDELOLGDG� RUDWRULD�� HQ� VXPD�� GHEHUtDQ� ORV� SDUODPHQWRV�
PHGLDQWH� XQ� OLEUH� LQWHUFDPELR� GH� RSLQLRQHV�� SURGXFLU� HO� FRPSUR�
PLVR�SROtWLFR�TXH� VH� H[SUHVDUtD� HQ� IRUPD�GH�PDQGDWR�GHO� OHJLVODGRU
FRQ� FDUiFWHU� JHQHUDO� \� DEVWUDFWR�� (Q� YHUGDG�� HO� IXQFLRQDPLHQWR� GH
OD� LQVWLWXFLyQ� IXH� VLHPSUH� EDVWDQWH� PiV� FRPSOHMR�� SXHV� HO� PLWR� GH� XQ
3DUODPHQWR� FRPSXHVWR� SRU� SHUVRQDOLGDGHV� LQGHSHQGLHQWHV�� TXH� IRU�
MDQ� VX� SURSLR� \� UDFLRQDO� MXLFLR� HQ� XQ� DELHUWR� LQWHUFDPELR� GH� RSL�
QLRQHV� FRQ� ORV� GHPiV�� ´HV� XQD� FRQVWUXFFLyQ� LGHROyJLFD� TXH� SURE�
DEOHPHQWH� QXQFD� VH� KD� FRUUHVSRQGLGR� FRQ� OD� UHDOLGDGµ��

3HUR� DFDHFLy� TXH� HVWH� 3DUODPHQWR� OLEHUDO� UHSUHVHQWDWLYR�� FRQFH�
ELGR� FRPR� XQ� OXJDU� GH� HQFXHQWUR� \� GH� LQWHUFDPELR� GH� RSLQLRQHV
HQWUH� OD� SURSLD� EXUJXHVtD�� IXH� SHUGLHQGR� VX�PLVPD� EDVH� VRFLDO� FRQ
OD� LUUXSFLyQ� GH� ODV� PDVDV� REUHUDV� RUJDQL]DGDV� \� OD� SDUWLFLSDFLyQ
SROtWLFD� GH� ORV� GHVSRVHtGRV� D� WUDYpV� GH� OD� JHQHUDOL]DFLyQ� GHO� VXIUD�
JLR�� /D� WpFQLFD� GH� OD� UHSUHVHQWDFLyQ�� DGHFXDGD� D� XQD� FDSD� VRFLDO
KRPRJpQHD� ³OD� EXUJXHVtD³�� VH� YLR� GLVWRUVLRQDGD� FRPR� SULQFLSLR
RUJDQL]DWLYR� DO� WHQHU� TXH� LQWHJUDU� LQWHUHVHV� GLYHUJHQWHV� \� D~Q
RSXHVWRV� D� ORV� LQLFLDOPHQWH� SUHYLVWRV�� /D� GLVIXQFLRQDOLGDG� VH� UHVRO�
YLy� DO� SRVWXODUVH� ORV� SDUWLGRV� FRPR� HOHPHQWRV� VXVWDQWLYRV� GH� OD
DFFLyQ� VRFLDO� \� SROtWLFD�

/D� WUDQVIRUPDFLyQ� GH� OD� GHPRFUDFLD� OLEHUDO� UHSUHVHQWDWLYD� HQ
XQD� GHPRFUDFLD� GH� SDUWLGRV� VXSRQGUi� XQD� PXWDFLyQ� GHO� SDSHO� GHO
3DUODPHQWR�� (Q� HIHFWR�� HO� 3DUODPHQWR� GHFLPRQyQLFR� HMHUFtD� OD� IXQ�
FLyQ� OHJLWLPDGRUD� GHO� VLVWHPD� SODVPDQGR� LQVWUXPHQWDOPHQWH� OD� VR�
EHUDQtD� \� SUHVHQWiQGRVH� FRPR� HO� PRPHQWR� HQ� TXH� VH� FRQFUHWD� OD
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� 5XELR� /ORUHQWH�� )��� /D� IRUPD� GHO� SRGHU�� 0DGULG�� &HQWUR� GH� (VWXGLRV� &RQVWLWXFLRQDOHV�
������ S�� ����



UDFLRQDOLGDG� \� XQLYHUVDOLGDG� EXUJXHVD�� 3HUR�� HO� VLJOR� ;;� YLHQH� D
FRQRFHU� OD� SOHQLWXG� GH� XQD� UHDOLGDG� VRFLDO� GLIHUHQWH�� HVWUXFWXUDGD
VREUH�XQD�QXHYD� IXQGDPHQWDFLyQ�HFRQyPLFD�\�SROtWLFD��TXH� VXSRQH
XQD� OyJLFD� LQVWLWXFLRQDO� GLVWLQWD� \� TXH� WHUPLQD� SRU� VRFDYDU� ORV
FLPLHQWRV� GHO� SDUODPHQWDULVPR� OLEHUDO�UHSUHVHQWDWLYR� �FULVLV� GHO
PDQGDWR� UHSUHVHQWDWLYR�� FULVLV� GHO� FDUiFWHU� GH� JHQHUDOLGDG� \� XQL�
YHUVDOLGDG� GH� OD� OH\�� FULVLV�� HQ� ILQ�� GH� ODV� IXQFLRQHV� FOiVLFDV� GHO
3DUODPHQWR�� HVSHFLDOPHQWH� GH� OD� OHJLVODWLYD� \� OD� GH� FRQWURO��� 7RGR
HOOR� HQ� XQ� FRQWH[WR� HQ� TXH� OD� WDMDQWH� VHSDUDFLyQ� HQWUH� VRFLHGDG
FLYLO� \� (VWDGR� YD� D� VHU� VXVWLWXLGD�� GH� XQ� ODGR�� SRU� XQ� SURFHVR� GH
VRFLDOL]DFLyQ� GHO� (VWDGR� �TXH� SDVD� GH� PHUR� HVSHFWDGRU� GH� ORV� SUR�
FHVRV� HFRQyPLFRV� \� VRFLDOHV� D� (VWDGR� LQWHUYHQWRU� HQ� ORV� PLVPRV��
\�� GH� RWUR�� SRU� XQD� HVWDWDOL]DFLyQ� GH� OD� VRFLHGDG� SRU� FXDQWR� HO
HMHUFLFLR� GHO� SRGHU� VH� YD� D� DUWLFXODU� D� WUDYpV� GH� SDUWLGRV�� VLQGLFDWRV
\� DVRFLDFLRQHV� GH� WRGR� WLSR� TXH� YLHQHQ� D� VXVWLWXLU� D� OD� FOiVLFD� \
GHVRUJDQL]DGD� RSLQLyQ� S~EOLFD� EXUJXHVD�

/D� UDGLFDO� WUDQVIRUPDFLyQ� HVWUXFWXUDO� GHO�3DUODPHQWR�� YHQGUi� GH
OD� PDQR� GH� OD� LUUXSFLyQ� GHO� SDUWLGR� SROtWLFR� HQ� OD� FiPDUD�� SXHV
IUHQWH� D� DTXHOOD� PLWLILFDFLyQ� FRQVLVWHQWH� HQ� SRVWXODU� OD� SUHVHQFLD
GH� GLSXWDGRV� GH� FDUiFWHU� UHSUHVHQWDWLYR� TXH� DWHQGtDQ� DO� ¶LQWHUpV
JHQHUDO·� VLQ� PiV� FRQGLFLRQDPLHQWR� TXH� VX� SHUVRQDO� SUHVWLJLR� \� VX
SURSLD� ¶FRQFLHQFLD·�� VH� FRQWUDSRQH� HO� GLSXWDGR� HOHJLGR� HQ� ODV� OLVWDV
GH� XQ� SDUWLGR� SROtWLFR�� LQWHJUDGR� HQ� XQ� RUJDQLJUDPD� UHJODPHQWD�
GR� GH� JUXSR� SDUODPHQWDULR� \� FRPSURPHWLGR� LPSHUDWLYDPHQWH� FRQ
HO� SURJUDPD� HOHFWRUDO� VRPHWLGR� DO� YRWR� GH� ORV� FLXGDGDQRV�� /D� DSD�
ULFLyQ� GHO� SDUWLGR� SROtWLFR� FRPR� LQVWDQFLD� GH� LQWHUPHGLDFLyQ� SRQH
DO� GHVFXELHUWR� GRV� PRQXPHQWDOHV� ILFFLRQHV�� GH� XQD� SDUWH�� HO� PLWR
GHO� PDQGDWR� UHSUHVHQWDWLYR� PXWDGR� HQ� LPSHUDWLYR� FRPR� FRQVH�
FXHQFLD� GHO� HMHUFLFLR� GH� OD� GLVFLSOLQD� SDUODPHQWDULD�� GH� RWUD�� \� HQ
HO� WHUUHQR� GH� ODV� IXQFLRQHV�� ODV� GLILFXOWDGHV� SDUD� TXH� OD� FiPDUD
HMHUFLWH� OD� DFWLYLGDG� GH� FRQWURO� �IXQFLyQ� TXH� HQ� OR� VXFHVLYR� VHUi
HMHUFLWDGD�SRU� OD�PLQRUtD�� DO� H[LVWLU� XQD�PD\RUtD�SDUODPHQWDULD�TXH
DSR\D� \� VRSRUWD� DO� JRELHUQR�� (OOR� VH� PDWHULDOL]D� HQ� XQD� IODJUDQWH

75$16)250$&,21(6� '(� /$� 5(35(6(17$&,Ð1� 32/Ì7,&$ ���

� /HLEKRO]�� *��� 3UREOHPDV� IXQGDPHQWDOHV� GH� OD� GHPRFUDFLD� PRGHUQD�� 0DGULG�� ,QVWLWXWR� GH� (V�
WXGLRV� 3ROtWLFRV�� ������ SS�� ��� \� VV�



FULVLV� GH� OD� GLYLVLyQ� GH� SRGHUHV� TXH� YHQGUi� VXVWLWXLGD� SRU� XQD� WHQ�
VLyQ� HQWUH� PD\RUtD� \� PLQRUtD�

1R� VH� SUHFLVD� GHFLU� TXH� HVWH� QXHYR� ¶(VWDGR� GH� SDUWLGRV·� QDGD
WLHQH� TXH� YHU� FRQ� HO� YLHMR� OLEHUDOLVPR� FX\D� HILFDFLD� TXHGy� FXHVWLR�
QDGD� SDUD� UHVROYHU� ORV� FRPSOLFDGRV� SUREOHPDV� GH� OD� VRFLHGDG� LQ�
GXVWULDO� DYDQ]DGD�� (O� (VWDGR� OLEHUDO� SLYRWDED� VREUH� ORV� YDORUHV� GH
OD� OLEHUWDG�� OD� SURSLHGDG� LQGLYLGXDO�� OD� ¶LJXDOGDG� MXUtGLFD·� \� OD� SDU�
WLFLSDFLyQ� HQ� OD� GHWHUPLQDFLyQ� GH� OD� YROXQWDG� HVWDWDO� D� WUDYpV� GHO
VXIUDJLR��(O� LQGLYLGXDOLVPR� HQ� WRGDV� VXV� HVIHUDV� \�� FRPR�FRQVHFXHQ�
FLD� GH� pVWH�� HO� DEVWHQFLRQLVPR� HVWDWDO� \� OD� MXVWLFLD� FRQPXWDWLYD� HUDQ
VXV� VHxDV� GH� LGHQWLGDG�� 3HUR� OD� H[SDQVLyQ� FDSLWDOLVWD� \� HO� GHVDUUROOR
HFRQyPLFR� KDQ� SURGXFLGR� XQD� PXWDFLyQ� HVWDWDO� TXH�� VL� ELHQ� VH
PLUD�� QR� HV� VLQR� XQD� UHDGHFXDFLyQ� IXQFLRQDO� TXH� PDQWLHQH� HO� VLV�
WHPD� GH� SURGXFFLyQ� SHUR� PRGLILFD� HO� GH� GLVWULEXFLyQ��� (O� WUiQVLWR
GHO�(VWDGR� OLEHUDO�GH�GHUHFKR�DO�(VWDGR� VRFLDO�GH�GHUHFKR� VXSRQGUi
TXH� HO� VHQWLGR� ~OWLPR� GH� OD� &RQVWLWXFLyQ� SLHUGD� VX� VROD� FXDOLGDG
GH� LQVWUXPHQWR� SURWHFWRU� GHO� LQGLYLGXR� IUHQWH� DO� SRGHU� SDUD� DGHQ�
WUDUVH� HQ� RWUDV� WDUHDV� GH� FODUD� YRFDFLyQ� WUDQVIRUPDGRUD� GH� OD� VR�
FLHGDG�

/DV� FRQVHFXHQFLDV� GH� HVWD� QXHYD� VLWXDFLyQ� VRQ� HYLGHQWHV�� XQD
FUHFLHQWH� SUHVHQFLD� GHO� 3RGHU� (MHFXWLYR�� HO� LQFUHPHQWR� GH� ODV� WpF�
QLFDV� GH� GHVOHJDOL]DFLyQ� \� OD� WUDVODFLyQ� GHO� OXJDU� GH� OD� GHFLVLyQ� GHO
3DUODPHQWR� D� ODV� LQVWDQFLDV� JXEHUQDPHQWDOHV� \� DGPLQLVWUDWLYDV�
(O� 3DUODPHQWR� TXHGD� DVt� GHVSOD]DGR� GH� OD� GLUHFFLyQ� SROtWLFD� WDQWR
SRU� OD� DGPLQLVWUDFLyQ� �TXH� DFW~D� HQ� OD� VRFLHGDG� GHVGH� HO� (VWDGR�
FRPR� SRU� ORV� SDUWLGRV� \� DVRFLDFLRQHV� �TXH� DFW~DQ� HQ� HO� (VWDGR
GHVGH� OD� VRFLHGDG��SURGXFLpQGRVH�GHVGH�DTXpOOD�XQ� LQFUHPHQWR�GHV�
PHVXUDGR� GH� OD� SRWHVWDG� UHJODPHQWDULD�� D� OD� YH]� TXH� HO� JRELHUQR
DUUHEDWD� OD� IXQFLyQ� OHJLVODWLYD� UHDO� DO� 3DUODPHQWR�� JHQHUDQGR� OD
SUiFWLFD� WRWDOLGDG� GH� ORV� SUR\HFWRV� GH� OH\� TXH� FRQVLJXH� DSUREDU
VLQ� GLILFXOWDG� HQ� HO� 3DUODPHQWR� D� WUDYpV� GH� OD�PD\RUtD�� /D� FiPDUD
³PHMRU� GLFKR�� OD� PLQRUtD� HQ� OD� FiPDUD³� FRQWLQ~D� HMHUFLHQGR� OD
FUtWLFD� GHO� JRELHUQR�� SHUR� pVWH� UHIXHU]D� VX� SRVLFLyQ� LQVWLWXFLRQDO� DO
FRQWDU� FRQ� ORV� JDELQHWHV� GH� H[SHUWRV�� OD� LQIRUPDFLyQ� VXILFLHQWH� \
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ORV�PHFDQLVPRV� FDSDFHV� GH� JDUDQWL]DU� UHVSXHVWDV� LQPHGLDWDV� \� FRQ�
FUHWDV� D� ODV� GHPDQGDV� FLXGDGDQDV�� UHFXUVRV� \� UHVSXHVWDV� OHMRV� GHO
DOFDQFH� GHO� 3DUODPHQWR� TXH� VH� PXHYH� FRQ� GHPDVLDGD� SHUH]D� HQ
HVWD� QXHYD� GLQiPLFD� LQVWLWXFLRQDO�

3RU� RWUD� SDUWH� HQ� HO� (VWDGR� VRFLDO�� MXQWR� DO� GHUHFKR� LQGLYLGXD�
OL]DGR� GH� ORV� FLXGDGDQRV� D� OD� SDUWLFLSDFLyQ�� DSDUHFHQ� ORV� JUXSRV
\� DVRFLDFLRQHV� GH� LQWHUHVHV� SURSLRV� GHO� WHMLGR� GH� OD� VRFLHGDG� RUJD�
QL]DFLRQDO� TXH� WLHQHQ� FRPR� IXQFLyQ� PHGLDWL]DU� ODV� GHFLVLRQHV� SR�
OtWLFDV� \� HFRQyPLFDV� GH� JRELHUQR� D� WUDYpV� GH� XQ� IOXLGR� GLiORJR� FRQ
ODV� WHFQR�EXURFUDFLDV� FRUUHVSRQGLHQWHV�� (VWDPRV�� DVt�� HQ� SUHVHQFLD
GH� XQD� H[WUDSDUODPHQWDUL]DFLyQ� GH� OD� LQIRUPDFLyQ�� OD� QHJRFLDFLyQ� \
HO� GLiORJR� HQWUH� ODV� RUJDQL]DFLRQHV� TXH� UHSUHVHQWDQ� LQWHUHVHV� VHF�
WRULDOHV� \�R� GH� FODVHV�� GH� XQ� ODGR�� \� HO� SRGHU� SROtWLFR�� GH� RWUR�
(VWD� QXHYD� VLWXDFLyQ�QR� VyOR� DIHFWD� DO� SUHVWLJLR� GH� ODV� LQVWLWXFLRQHV�
VLQR� TXH� DOWHUD� HO� SURSLR� SULQFLSLR� GHPRFUiWLFR�� SXHV� OD� DFWLYLGDG
QHJRFLDO�� OOHYDGD� D� FDER� HQ� OD� SULYDFLGDG�� HQWUH� ORV� YpUWLFHV� GH� ODV
RUJDQL]DFLRQHV� UHSUHVHQWDWLYDV� GH� FRQFUHWRV� LQWHUHVHV� \� ODV� EXURFUD�
FLDV� JXEHUQDPHQWDOHV� VLQ� VXMHFLyQ� D� FRQWURO� SDUODPHQWDULR�� DUURMD
FRPR� UHVXOWDGR� GHWHUPLQDGDV� GHFLVLRQHV� SROtWLFDV�� $� HOODV� VH� OOHJD
WUDV� XQD� SURJUHVLYD� UHOHJDFLyQ� GH� ORV� UHSUHVHQWDQWHV� GH� ORV� FLXGD�
GDQRV� SRU� SDUWH� GH� ORV� ¶H[SHUWRV·� IRUPDOPHQWH� QHXWUDOHV� TXH�� EDMR
OD� FREHUWXUD� GH� OD� FRPSOHMLGDG� WpFQLFD� GH� ORV� DVXQWRV�� VH� KDQ� DX�
WRLQYHVWLGR� GH� OD� FDSDFLGDG� GH� DGRSWDU� GHFLVLRQHV� GH� JRELHUQR� R�
HQ� WRGR� FDVR�� GH� FRQGLFLRQDU� GHFLVLYDPHQWH� ODV� PLVPDV�� 'H� HVWD
PDQHUD�� OD� DFWLYLGDG� GH� ODV� DVRFLDFLRQHV� \� JUXSRV� GH� SUHVLyQ� VH
GHVHQYXHOYH� HQ� OD� DQWHVDOD� SDUODPHQWDULD� \� TXHGD� VXVWUDtGD� DO� FRQ�
WURO� SROtWLFR�� <� DXQ� FXDQGR� ODV� GHPDQGDV� WUDVSDVDQ� ORV� XPEUDOHV
GH� OD� FiPDUD�� VXV� LPSXOVRV� QR� VH� GLULJHQ� \D� DO� 3DUODPHQWR�� HQ
WDQWR�TXH� LQVWLWXFLyQ� UHSUHVHQWDWLYD�� FXDQWR� DO� SDUWLGR�SROtWLFR��~QL�
FD� LQVWDQFLD� FDSD]� GH� UHVLVWLU� HO� QHRFRUSRUDWLYLVPR� DWRPL]DGR� \� OD
GHVDJUHJDFLyQ� VRFLDO� D� TXH� OD� VRFLHGDG� GH� QXHVWURV� GtDV� SURSHQGH�

(O� VLVWHPD� GH� SURGXFFLyQ� GH� QRUPDV� OHJDOHV� GH� OD� OODPDGD� ´GH�
PRFUDFLD� GH� QHJRFLDFLyQµ� HV� HQ� QXHVWURV� GtDV�� SULPRUGLDOPHQWH�
XQD� LQVWDQFLD�GH�SDUWLFLSDFLyQ� \� HQWHQGLPLHQWR�� VyOR�TXH� pVWH� DFDH�
FH� PX\� SULQFLSDOPHQWH� IXHUD� GH� ORV� PXURV� GHO� 3DUODPHQWR�� 3RU
HOOR�� XQR� GH� ORV� JUDYHV� SUREOHPDV� GH� OD� DFWXDO� GLQiPLFD� LQVWLWX�
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FLRQDO� FRQVLVWH�� HQWRQFHV�� HQ� UHFXSHUDU� DO� 3DUODPHQWR� FRPR� ORFXV
³LQHYLWDEOHPHQWH� FRPSDUWLGR� FRQ� HO� JRELHUQR³� GRQGH� FRQFXUUHQ
ORV� VXMHWRV� SDUD� OD� FRPSRVLFLyQ� GH� VXV� LQWHUHVHV�� $QWH� FDUHQFLDV
PiV� LPSRUWDQWHV�� OR� TXH� PHQRV� LPSRUWD� DO� PRPHQWR� OHJLVODWLYR� HV
HO� ULJRU� WpFQLFR� R� OD� GHSXUDFLyQ� GHO� RUGHQDPLHQWR� MXUtGLFR�� /R
YHUGDGHUDPHQWH� UHOHYDQWH�HQ� VHGH�SDUODPHQWDULD�HV� OD� UHFXSHUDFLyQ
GH� OD� SDUWLFLSDFLyQ�� OD� PDWHULDOL]DFLyQ� GHO� SOXUDOLVPR� SROtWLFR�� OD
OHJLWLPLGDG�GHO�SURGXFWR� UHVXOWDQWH��7RGR�HOOR�HQ�FRQVRQDQFLD��SUH�
FLVDPHQWH�� FRQ� OD� E~VTXHGD� GH� OD� XWLOLGDG� \� HILFDFLD� SROtWLFD� GH� OD
QRUPD�� WDQWR� HQ� VX� SURFHVR� GH� JHVWDFLyQ� SDFFLRQDGD� FRPR� HQ� VX
UHVXOWDGR� GH� LQVWUXPHQWR� UHJXODGRU� GH� UHODFLRQHV� HFRQyPLFDV� \
SUHVWDFLRQHV� VRFLDOHV� GH� WRGR� WLSR�� 1R� FRQYLHQH�� SXHV�� ROYLGDU� TXH
OD� OH\� GHO� (VWDGR� VRFLDO� HVWi� QHFHVLWDGD� GH� XQ� FLHUWR� FRQVHQVR� HQ
VX� SURFHVR� GH� JHVWDFLyQ� HQ� DUDV� GH� VX� HILFDFLD�� HV� GHFLU�� GH� VX
SRVWHULRU� HIHFWLYLGDG� \� IDFWLELOLGDG�

4XH� ORV� SDUWLGRV� VLJXHQ� VLHQGR� KR\� ORV� YHUGDGHURV� PRWRUHV� GH
OD� YLGD� SROtWLFD� HV� DOJR� VREUH� OR� TXH� QR� YDOH� OD� SHQD� GHWHQHUVH�
(Q� HIHFWR�� HQ� HO� WHUUHQR� LGHROyJLFR�� VRQ� ORV� SDUWLGRV� TXLHQHV� DJUXSDQ
D� ORV� PLOLWDQWHV� DWHQGLHQGR� D� ODV� DILQLGDGHV� SROtWLFDV�� HQ� HO� FDPSR
GH� OD� VRFLRORJtD� HOHFWRUDO�� HOORV� VRQ� WDPELpQ� TXLHQHV� WLHQHQ� RUJDQL]D�
FLyQ� \� UHFXUVRV� SDUD� DIURQWDU� FRQ� p[LWR� XQD� FDPSDxD� HOHFWRUDO�
SRU� VX� SDUWH�� OD� OHJLVODFLyQ� HOHFWRUDO� HV� D� HOORV� D� TXLHQHV� UHFRQRFH
³MXQWR� D� ODV� DJUXSDFLRQHV� GH� HOHFWRUHV³� FDSDFLGDG� MXUtGLFD� SDUD
SUHVHQWDU� FDQGLGDWXUDV�� HQ� OD� YHUWLHQWH� LQVWLWXFLRQDO�� HQ� ILQ�� HO� OtGHU
GHO� SDUWLGR� HV� HO� FDQGLGDWR� SDUD� IRUPDU� JRELHUQR� \� OD� PD\RUtD
SDUODPHQWDULD� TXH� OH� LQYLVWH� WLHQH� FRPR� SULQFLSDO� IXQFLyQ� VRVWHQHU
\� DSR\DU� DO� JRELHUQR�� SURYRFDQGR�� SRU� GHULYDFLyQ�� OD� XQLILFDFLyQ
³GHQWUR� GH� OD� GLYHUVLGDG³� GH� OD� RSRVLFLyQ� SROtWLFD� FRPR� HQWLGDG
FRQWUDSXHVWD�

,PSRUWD� VHxDODU�� SRU� FRQVLJXLHQWH�� TXH� OD� ILFFLyQ� GH� OD� UHSUH�
VHQWDFLyQ� VLJXH� IXQFLRQDQGR� HQ� XQDV� FLUFXQVWDQFLDV� TXH� SRFR� WLH�
QHQ� TXH� YHU� FRQ� ODV� TXH� FRQIRUPDURQ� OD� FRQFHSFLyQ� OLEHUDO� GH� OD
UHSUHVHQWDFLyQ� HQ� ORV� DOERUHV� GHO� (VWDGR� FRQVWLWXFLRQDO� \� FRQ� EDVH
HQ� HO� GRJPD� GH� OD� VREHUDQtD� QDFLRQDO�� &RQ� WRGR�� OR� OODPDWLYR� GH
OD� VLWXDFLyQ� DFWXDO� HV� TXH� D~Q� WHQJDPRV� TXH� SUHJXQWDUQRV�� FRPR
%XUNH�� HQ� QXHVWUD� FDOLGDG� GH� DVLVWHQWHV� D� XQD� VHVLyQ�SDUODPHQWDULD�
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¢TXp� WLSR� GH� UD]yQ� HV� pVWD� HQ� OD� FXDO� OD� GHWHUPLQDFLyQ� SUHFHGH� DO� GHEDWH"

�´6SHHFK� WR� WKH� HOHFWRUV� RI� %ULVWROµ��� � MXVWDPHQWH� FRPR� VL� KXELp�
VHPRV� GHVHPSROYDGR� HQ� HO� WLHPSR� HO� 3DUODPHQWR� DQWHULRU� D� OD� UH�
YROXFLyQ� OLEHUDO�� /R� TXH� VRUSUHQGH�� FXDQWR� PHQRV�� HV� HO� KHFKR� GH
TXH� GRV� VLJORV� GHVSXpV� GHO� IDPRVR� GLVFXUVR� D� ORV� HOHFWRUHV� GH� %ULV�
WRO�� SDUHFLGDV� SDODEUDV� SRGUtDQ� HVJULPLUVH� KR\� VL� VH� WUDWDUD� GH� SR�
QHU� GH� PDQLILHVWR� HVWD� JUDQ� ILFFLyQ� KHUHGDGD� GHO� SDUODPHQWDULVPR
EXUJXpV�� HO� PLWR� GHO� PDQGDWR� UHSUHVHQWDWLYR�� PXWDGR� HQ� LPSHUD�
WLYR� D� YLUWXG� GH� OD� GLVFLSOLQD� RUJDQL]DGD� SRU� HO� JUXSR� SDUODPHQ�
WDULR�� H[SUHVLyQ� GHO� SDUWLGR� HQ� HO� 3DUODPHQWR�� (Q� FRQFRUGDQFLD
H[SUHVD� R� WiFLWD� FRQ� OD� PD\RUtD� GH� ODV� FRQVWLWXFLRQHV� H[WUDQMHUDV
\�� GHVGH� OXHJR�� DVXPLGR� WDPELpQ� SRU� QXHVWURV� (VWDWXWRV� GH� $XWR�
QRPtD�� HO� DUWtFXOR� ����� GH� QXHVWUD� &RQVWLWXFLyQ� HVWDEOHFH� OD� SUR�
KLELFLyQ� GHO� PDQGDWR� LPSHUDWLYR�� 6L� VH� WUDWDUD� GH� HMHPSOLILFDU� OD
IDOWD� GH� DGHFXDFLyQ� GH� XQD� QRUPD� FRQVWLWXFLRQDO� D� OD� UHDOLGDG� SR�
OtWLFD� VXE\DFHQWH�� DFDVR� QR� H[LVWD� XQ� HMHPSOR� PiV� SDOPDULR� HQ� ORV
WH[WRV� IXQGDPHQWDOHV� TXH� HVWD� FRQVWUXFFLyQ� KLVWyULFD� GHO� PDQGDWR
UHSUHVHQWDWLYR�

3XHVWR� TXH� ORV� GLSXWDGRV� VRQ�KR\�PHQRV� UHSUHVHQWDQWHV� GHO� SXH�
EOR� TXH� PDQGDWDULRV� GH� ORV� SDUWLGRV�� HO� SUREOHPD� VH� GHVSOD]D� D
TXH� HO� SDUWLGR� LQWHUSUHWH� FRUUHFWDPHQWH� OD� YROXQWDG� GH� ORV� FLXGD�
GDQRV� \� VXV� GHPDQGDV� VRFLDOHV�� SDUD� TXH� D� WUDYpV� GH� pVWH�� TXLHQ
WRPH� FXHUSR� \� JRELHUQH� VHD� YHUGDGHUDPHQWH� HO� SXHEOR�� (O� SDUWLGR
KD�TXHEUDGR� OD� UHODFLyQ� UHSUHVHQWDWLYD�GHO� OLEHUDOLVPR�EXUJXpV�SDU�
WLHQGR� HQ� GRV� OD� DQWLJXD� UHODFLyQ� UHSUHVHQWDQWH�UHSUHVHQWDGR�� (O
UHVXOWDGR� ILQDO� GH� HVWD� IUDFWXUD� HV� OD� UHODFLyQ� SDUWLGR�GLSXWDGR�� GH
XQD� SDUWH�� \�� GH� RWUD�� OD� UHODFLyQ� SDUWLGR�HOHFWRU�� (O� GLSXWDGR�� SRU
WDQWR�� KD� GHMDGR� HQ� JUDQ�PHGLGD�GH� UHVSRQGHU� DQWH� HO� HOHFWRU� SDUD
KDFHUOR� DQWH� HO� SDUWLGR�� TXH� HV�� D� ILQ� GH� FXHQWDV�� D� TXLHQ� GHEH� VX
DFWD� \� VX� SRVLEOH� UHHOHFFLyQ�� /D� DXWpQWLFD� UHODFLyQ� UHSUHVHQWDWLYD
KD� TXHGDGR� FLUFXQVFULWD� KR\� D� OD� UHODFLyQ� SDUWLGR�HOHFWRU�� 3RU� HOOR
VH� KD� SRGLGR� GHFLU� TXH� QRV� HQFRQWUDPRV� DQWH� XQD� HVFDQGDORVD
FRQWUDSRVLFLyQ� HQWUH� UHDOLGDG� SROtWLFD� \� UHDOLGDG� MXUtGLFD��
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� 9HJD�� 3�� GH�� ´6LJQLILFDGR� FRQVWLWXFLRQDO� GH� OD� UHSUHVHQWDFLyQ� SROtWLFDµ��5HYLVWD� GH� (V�
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(Q� WDO� HVWDGR� GH� FRVDV�� HO� SUREOHPD� FRQVLVWH� HQ� DGDSWDU� DTXHOOD
FOiVLFD� FRQFHSWXDOL]DFLyQ� GHO� UHSUHVHQWDQWH� D� XQD� WHRUL]DFLyQ� GH�
PRFUiWLFD�GH� OD� UHSUHVHQWDFLyQ�SROtWLFD��3RU�FXDQWR�HO�SXHEOR�³FRPR
WLWXODU� GH� OD� VREHUDQtD³� HV� UHDO� HQ� VX� H[LVWHQFLD� \� SOXUDO� HQ� VX
FRQIRUPDFLyQ�� UHVXOWD� QHFHVDULR� GRWDU� GH� FRQWHQLGR� GHPRFUiWLFR� D
OD� UHODFLyQ� UHSUHVHQWDWLYD� \� HQFRQWUDU� ORV�PHFDQLVPRV� MXUtGLFRV� TXH
JDUDQWLFHQ� VX� H[LVWHQFLD�� (OOR� QRV� OOHYDUtD� D� SRVWXODU� GH� DOJXQD
PDQHUD�� OD� LPSODQWDFLyQ� GH� FLHUWRV� OtPLWHV� D� OD� OLEHUWDG� GHO� UHSUH�
VHQWDQWH�SDUD�PDQWHQHU� OD�FRQJUXHQFLD�GH�TXH�� OHMRV�GH� UHSUHVHQWDU
DO� WRGR�� OD� OLVWD� GH� GLSXWDGRV� GH� XQ� SDUWLGR� FRQFUHWR� UHSUHVHQWD� D
VXV� HOHFWRUHV�� RSFLyQ� FX\D� GLILFXOWDG� HVWULED� HQ� TXH� OD� PLVPD� GHEH
GLVHxDUVH� VLQ� YLROHQWDU� HO� WH[WR� FRQVWLWXFLRQDO�

6XSXHVWD� FRPR� YiOLGD� OD� KLSyWHVLV� GH� TXH� FDGD� UHSUHVHQWDQWH
³R� JUXSR� GH� HOORV³� OR� HV� GH� VXV� HOHFWRUHV�� FRQJUXHQWH� UHVXOWD
TXH� DTXpO� DFW~H� OD� YROXQWDG� GH� pVWRV�� DXQTXH� OD� GHFLVLyQ� ILQDO� GHO
yUJDQR� VHD� OD� UHVXOWDQWH� GH� OD� DSOLFDFLyQ� GHO� SULQFLSLR� GH� OD� PD�
\RUtD�� 3HUR� WDO� OLEHUWDG� GHO� UHSUHVHQWDQWH� FROLVLRQD� IURQWDOPHQWH
FRQ� HO� SULQFLSLR� GH� OD� SURKLELFLyQ� GHO� PDQGDWR� LPSHUDWLYR� \� HO
GHUHFKR� GH� SHUPDQHQFLD� HQ� HO� FDUJR� DO� PDUJHQ� GH� OD� YROXQWDG
GHO� SDUWLGR� \�� HYHQWXDOPHQWH�� GHO� HOHFWRU��&RQRFLGD� OD� FRQWURYHUVLD
HQWUH� HO� UHSUHVHQWDQWH� \� HO� SDUWLGR� HQ� FX\DV� OLVWDV� IXH� HOHJLGR��� \D
VDEHPRV� TXH� HO� 7ULEXQDO� &RQVWLWXFLRQDO� UHFRQRFH� HO� GHUHFKR� IXQ�
GDPHQWDO� GHO� UHSUHVHQWDQWH� D� SHUPDQHFHU� HQ� HO� FDUJR� DO� PDUJHQ
GH� OD� YROXQWDG� GHO� SDUWLGR�� ´/R� SURSLR� GH� OD� UHSUHVHQWDFLyQ����� HV
HO� HVWDEOHFLPLHQWR� GH� OD� SUHVXQFLyQ� GH� TXH� OD� YROXQWDG� GH� ORV� UH�
SUHVHQWDQWHV� HV� OD� YROXQWDG� GH� ORV� UHSUHVHQWDGRV�� HQ� UD]yQ� GH� OR
FXDO� VRQ� LPSXWDGRV� D� pVWRV� HQ� VX� FRQMXQWR����� ORV� DFWRV� GH� DTXpOµ�

(Q� WDOHV� FLUFXQVWDQFLDV� VXVFULELPRV� OD� DILUPDFLyQ� GH� TXH

ODV� OLPLWDFLRQHV� D� OD� LQGHSHQGHQFLD� GHO� UHSUHVHQWDQWH� \�� HQ� VX� FDVR�
HO�GHELOLWDPLHQWR�GH� VX�GHUHFKR�GH�SHUPDQHQFLD�GHULYDUtDQ�PiV�ELHQ
GH� VX� FRQIURQWDFLyQ� FRQ� RWUR� GHUHFKR� IXQGDPHQWDO�� FX\R� WLWXODU� HV
HO�FLXGDGDQR�\�TXH�HV��REYLDPHQWH��HO�GHUHFKR�D�SDUWLFLSDU�PHGLDQWH
UHSUHVHQWDQWHV�� QR� HQWHQGLGR� FRPR� GHUHFKR� DO� YRWR�� VLQR� FRPR� GH�
UHFKR� D� TXH� VX� YROXQWDG�� H[SUHVD� HQ� HO� YRWR�� VH� KDJD� SUHVHQWH� HQ
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HO�yUJDQR��SRU�PHGLR�GH�XQ�UHSUHVHQWDQWH�TXH�FXPSOH�FRQ�OD�HVHQFLD
GH� VX� IXQFLyQ� GH� UHSUHVHQWDFLyQ�� KDFLHQGR� HIHFWLYD� OD� SDUWLFLSDFLyQ
GHO� FLXGDGDQR��� (VWDUtDPRV� HQWRQFHV�� TXL]iV�� DQWH� XQD� FROLVLyQ� GH
GHUHFKRV� IXQGDPHQWDOHV� \�� VREUH� WRGR�� DQWH� XQ� FRQMXQWR� GH� OtPLWHV
D� OD� OLEUH� DFWXDFLyQ� GHO� GLSXWDGR�� LPSXHVWRV� SRU� GLYHUVDV� H[LJHQFLDV
GHULYDGDV� GHO� SULQFLSLR� GHPRFUiWLFR�

$XQ� VLHQGR� HYLGHQWH� TXH� ´OD� VXVWLWXFLyQ� GHO� LQGLYLGXR� SRU� HO
JUXSR� \� GHO� GHEDWH� S~EOLFR� \� DELHUWR� SRU� XQD� QHJRFLDFLyQ� UHVHU�
YDGD� SURGXFH� XQD� GHVYLWDOL]DFLyQ� LQHYLWDEOH� GHO� 3DUODPHQWRµ��� QR
HV� PHQRV� OR� FLHUWR� TXH�� KR\� SRU� KR\�� ORV� SDUWLGRV� SROtWLFRV�� FRQ
WRGDV� VXV� GHILFLHQFLDV� \� FDUHQFLDV�� VLJXHQ� VLHQGR� LQVWDQFLDV� GH� FR�
QH[LyQ� GH� YROXQWDGHV�� LQVWUXPHQWRV� LPSUHVFLQGLEOHV� GH� SDUWLFLSD�
FLyQ� \� GH� FUHDFLyQ� GH� RSLQLyQ� S~EOLFD� FX\D� VXSUHPD� H[SUHVLyQ� VH
FRQFUHWD� HQ� ODV� HOHFFLRQHV� SHULyGLFDV� FRPR� PDQLIHVWDFLyQ� GHO� SOX�
UDOLVPR� SROtWLFR�� /RV� UHJODPHQWRV� GH� ODV� FiPDUDV�� OD� OHJLVODFLyQ� VR�
EUH� SDUWLGRV� SROtWLFRV� \� HO� GHUHFKR� HOHFWRUDO� WLHQHQ� PXFKR� TXH
DSRUWDU� D� XQD� FRQVWUXFFLyQ� DYDQ]DGD� GH� OD� UHSUHVHQWDFLyQ� SROtWLFD
GHPRFUiWLFD� TXH� HO� (VWDGR� FRQVWLWXFLRQDO� GH� QXHVWURV� GtDV� H[LJH�
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$XVSLFLDGR� SRU� HO� JUDQ� SDFWR� VRFLDO� TXH� VXSRQH� HO� OODPDGR� (V�
WDGR� VRFLDO�� VH� KD� SURGXFLGR� HQ� HO� ~OWLPR� WHUFLR� GHO� VLJOR� ;;� XQ
GHVDUUROOR� LQGXVWULDO� \� XQD� LQQRYDFLyQ� WHFQROyJLFD� FRPR� MDPiV� KD�
EtD� VRxDGR� OD� KXPDQLGDG� HQ� IHFKDV� SUHFHGHQWHV��&RPR� FRQVHFXHQ�
FLD� GH� ORV� RSWLPLVPRV� \� GH� ODV� LQFHUWLGXPEUHV� TXH� HVWD� QXHYD� VL�
WXDFLyQ� JHQHUD� \� FRQ� HVWD� SUHRFXSDFLyQ� SRU� EDQGHUD�� GXUDQWH� ORV
DxRV� VHVHQWD� \� VHWHQWD� IORUHFH� HQWUH� ORV� SROLWyORJRV� XQD� LPSUHVLR�
QDQWH� ELELOLRJUDItD� VREUH� HVWH� SHQ~OWLPR� HVWDGLR� GH� OD� FLYLOL]DFLyQ
FDUDFWHUL]DGR� SRU� XQD� QXHYD� HVWUXFWXUD� GH� SURGXFFLyQ� \� XQD� QR
PHQRV� QRYHGRVD� UHDOLGDG� VRFLDO�� %HOO�� %HUJHU�� %U]H]LQVN\� R� 0DU�
FXVH�� HQWUH� RWURV� PXFKRV�� VRQ� EXHQD� SUXHED� GH� HOOR�� (Q� HO� PDUFR
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&RQVWLWXFLRQDOHV�� 0DGULG�� ������ S�� ����

� 5XELR� /ORUHQWH�� )��� RS�� FLW��� QRWD� ��� S�� ����



GH� OD� OODPDGD� ¶FLYLOL]DFLyQ� WHFQROyJLFD·� SRGHPRV� FRQVLGHUDU� D� OD
WHFQRFUDFLD� FRPR� ´XQ� VXESURGXFWR� GH� OD� FLYLOL]DFLyQ� GRPLQDQWH
HQ� QXHVWUD� pSRFDµ� D� OD� TXH� VH� KD� GHQRPLQDGR� FRQ� GLYHUVRV� QRP�
EUHV�� FLYLOL]DFLyQ� WpFQLFD�� FLHQWtILFD�� SRVW�LQGXVWULDO�� WHFQROyJLFD�� WHF�
QHWUyQLFD� R� FLHQWtILFR�WpFQLFD�� ,QHYLWDEOHPHQWH�� HVWD� QXHYD� FXOWXUD
YD� D� VXSRQHU� OD� DGDSWDFLyQ� GH� ODV� LQVWLWXFLRQHV� \� GHO� SURSLR� SUR�
FHVR� SROtWLFR� D� ODV� H[LJHQFLDV� \� SRVLELOLGDGHV� GH� ODV� QXHYDV� WHFQR�
ORJtDV� \� OD� LQWURGXFFLyQ� GH� WpFQLFDV� GH� JHVWLyQ� \� GHFLVLyQ�PiV� VXV�
WHQWDGDV� HQ� OD� FRPSHWHQFLD� WpFQLFD� TXH� HQ� HO� ULJRU� MXUtGLFR��

1RPLQDOLVPRV� DO� PDUJHQ�� HV� OR� FLHUWR� TXH� HQ� HO� ~OWLPR� WHUFLR
GHO� VLJOR� ;;� VH� KD� SURGXFLGR� XQD� UHYROXFLyQ� WHFQROyJLFD� FX\D
SUR\HFFLyQ� VREUH� OD� YLGD� FRWLGLDQD� H� LPSDFWR� VREUH� QXHVWUD� GLPHQ�
VLyQ� S~EOLFD� GH� FLXGDGDQRV� QR� HV� SRVLEOH� GHVFRQRFHU�� (O� DYDQFH
GH� OD� LQIRUPiWLFD� \� HO� GHVSOLHJXH� GH� OD� FLEHUQpWLFD� KDQ�PRGLILFDGR
QXHVWURV� KiELWRV� GH� WUDEDMR� \� IDFLOLWDGR� ORV� SURFHVRV� SURGXFWLYRV�
/DV� DXWRSLVWDV� GH� OD� LQIRUPDFLyQ� QRV� VXPHUJHQ� HQ� XQ� PXQGR� GH
LQDEDUFDEOHV� FRQRFLPLHQWRV� FX\D� UHDO� GLPHQVLyQ� VH� HVFDSD
GH� QXHVWUDV� SURSLDV� SRVLELOLGDGHV��<� FRQ� OD�PLVPD� IDFLOLGDG� \� SXQ�
WXDOLGDG�� ORV� JUDQGHV� HVSHFXODGRUHV� ILQDQFLHURV�� VLQ� DEDQGRQDU� VX
GHVSDFKR� GH� WUDEDMR�� UHDOL]DQ� WUDQVDFFLRQHV� GH� FDSLWDOHV� \� YDORUHV
HQ� EROVDV� \� PHUFDGRV� SURJUHVLYDPHQWH� JOREDOL]DGRV� FXDQGR� QR
PXQGLDOL]DGRV�

$SR\DGRV� HQ� ODV� FRQTXLVWDV� GH� OD� UHYROXFLyQ� WHFQROyJLFD� \� FL�
EHUQpWLFD�� ORV� LWLQHUDQWHV� IOXMRV� PRQHWDULRV� GHO� FDSLWDOLVPR� ILQDQ�
FLHUR� WUDQVLWDQ� SRU� ORV� FHQWURV� EXUViWLOHV� GHO� SODQHWD�� FRQVWLWX\HQGR
OR� TXH� VH� YLHQH� D� FRQRFHU� FRPR� OD�PXQGLDOL]DFLyQ�GH� OD� HFRQRPtD�
HQ� FX\R� PDUFR� VH� SURGXFH� HO� GREOH� \� FRQWUDGLFWRULR� SURFHVR� GH
HQVDQFKDPLHQWR� GH� ORV� HVSDFLRV� HFRQyPLFRV� \� VRFLDOHV� D� OD� SDU� TXH
VH� UHJLVWUD� XQD� HYLGHQWH� UHGXFFLyQ� GH� ORV� iPELWRV� GRQGH� OD� SHUVRQD� VH
GHVHQYXHOYH� FRPR� VHU� SROtWLFR���

$KRUD� ELHQ�� VLQ� QHJDU� ODV� YLUWXDOLGDGHV� IXQFLRQDOHV� TXH� ODV� QXH�
YDV� WHFQRORJtDV� VXSRQHQ� SDUD� ORV� SURFHVRV� SURGXFWLYRV� \� HVSHFXOD�
WLYRV� \� SDUD� OD� GLPHQVLyQ� GHO� FRQRFLPLHQWR� KXPDQR�� OD� WUDVODFLyQ
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� *DUFtD� 3HOD\R�� 0���%XURFUDFLD� \� WHFQRFUDFLD�� 0DGULG�� $OLDQ]D� (GLWRULDO�� SS�� ������
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GH� HVWDV� VRILVWLFDGDV� WHFQRORJtDV� DO� PDUFR� GH� OD� UHODFLyQ� UHSUH�
VHQWDWLYD� \� DO� SURFHVR� SROtWLFR� GH� WRPD� GH� GHFLVLRQHV� GHEH� VHU� UH�
FHSFLRQDGD� FUtWLFDPHQWH� H� LPSODQWDGD� FRQ� ODV� GHELGDV� FDXWHODV�� VR
SHQD� GH� FRQYHUWLU� OR� TXH� SXHGHQ� VHU� YiOLGRV� HOHPHQWRV� LQVWUXPHQ�
WDOHV�� HQ� WRGR� FDVR� DX[LOLDUHV�� HQ� PHGLDWL]DFLRQHV� \� FRQGLFLRQD�
PLHQWRV� TXH� WHUPLQHQ� SRU� VXEYHUWLU� SULQFLSLRV� FDSLWDOHV� GHO� VLVWHPD
FRQVWLWXFLRQDO� GH� JRELHUQR� \� HO� RUGHQ� GH� YDORUHV� tQVLWR� D� WRGD� GH�
PRFUDFLD� SROtWLFD�

3RU� HOOR�� KD\� TXH� VHU� H[WUHPDGDPHQWH� SUXGHQWH� FRQ� OD� SHQH�
WUDFLyQ� GH� OD� FLEHUQpWLFD� HQ� OD� UHODFLyQ� MXUtGLFR� UHSUHVHQWDWLYD� \
HQ� HO� GHVSOLHJXH� SUiFWLFR� GHO� GHUHFKR� IXQGDPHQWDO� D� OD� SDUWLFLSD�
FLyQ� SROtWLFD�� 0i[LPH� VL� GH� OR� TXH� VH� WUDWD� HV� GH� VDOYDJXDUGDU� ODV
JDUDQWtDV� TXH� GHEHQ� URGHDU� D� OD� HPLVLyQ� GHO� VXIUDJLR� FRPR� HOH�
PHQWR� FXOPLQDQWH� GHO� PRPHQWR� GH� OD� SDUWLFLSDFLyQ�� SXHV� HO� SUR�
EOHPD� GH� OD� IRUPDFLyQ� GH� OD� YROXQWDG� GHO� FXHUSR� HOHFWRUDO� HV� HO
SUREOHPD� FHQWUDO� GH� OD� GHPRFUDFLD� SROtWLFD�� /D� WHOHPiWLFD� \� HO� YRWR
LQIRUPDWL]DGR�� ELHQ� SDUD� VX� XWLOL]DFLyQ� HQ� HOHFFLRQHV� SHULyGLFDV� GH
UHSUHVHQWDQWHV� SROtWLFRV�� ELHQ� SDUD� HYDFXDU� FRQVXOWDV� UHIUHQGDWDULDV
SHUPDQHQWHV� VREUH� FRQFUHWRV� DVXQWRV�� FRQVWLWX\H� XQD� LQQRYDFLyQ
TXH� FRQYLHQH� XWLOL]DU� GH� PDQHUD� SUHFDYLGD� \� FLUFXQVSHFWD�� VL� QRV
TXHUHPRV� VRFDYDU� DOJXQRV� GH� ORV� GRJPDV� \� ULWRV� HQ� ORV� TXH� GHV�
FDQVD� OD� GHPRFUDFLD� SROtWLFD�� 3RU� WDQWR�� HO� DFHUFDPLHQWR� D� HVWDV
QXHYDV� SRVLELOLGDGHV� WpFQLFDV� GHEH� PRYHUVH� HQ� HO� FHQWUR� GH� GRV
DFWLWXGHV� H[WUHPDV�� QL� PLHGR� D� OR� GHVFRQRFLGR� QL� DFHSWDFLyQ� DFUt�
WLFD� GH� OR� QRYHGRVR� VLQ� H[SORUDU� SUHYLDPHQWH� ODV� GLVWRUVLRQHV� TXH
ORV� QXHYRV� SURFHGLPLHQWRV� HQJHQGUDQ�

(Q� HO� PRPHQWR� SUHVHQWH�� OD� PD\RUtD� GH� ORV� WpFQLFRV� \� H[SHUWRV
HQ� FRQVXOWDV� HOHFWRUDOHV� FRLQFLGHQ� HQ� TXH�� GHQWUR� GH� SRFR� WLHPSR�
HO� DFWR� GH� YRWDFLyQ� \D� QR� FRQVLVWLUi� HQ� LQWURGXFLU� SDSHOHWDV� HQ� ODV
XUQDV�� 6HJ~Q� VH� GLFH�� OD� SDSHOHWD� HOHFWRUDO�� FRPR� VtPEROR� WUDGLFLR�
QDO� GH� GHPRFUDFLD� \� GH� SDUWLFLSDFLyQ� FLXGDGDQD�� WLHQH� ORV� GtDV
FRQWDGRV�� (O� YRWR� D� WUDYpV� GH� ,QWHUQHW� VH� DFHUFD� FRPR� XQD� UHDOLGDG
\D� SRVLEOH�� 3RU� VX� SDUWH�� ORV� FDQGLGDWRV� \� SDUWLGRV� SUHVHQWDQ� VXV
SURJUDPDV� HQ� IODPDQWHV� SiJLQDV� ZHE� \� ODV� SURSLDV� -XQWDV� (OHFWR�
UDOHV�� FRPR� DXWRULGDGHV� MXUtGLFDV� HQ� OD� PDWHULD�� VH� SUHSDUDQ� SDUD
FDPELRV� OHJLVODWLYRV� TXH� VH� SUHVHQWDQ� FRPR� LQDSOD]DEOHV�� 'H� KH�
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FKR�� VLQ� YDOLGH]� OHJDO� DOJXQD�� HQ� ORV� ~OWLPRV� DxRV� VH� YLHQHQ� UHDOL�
]DQGR� H[SHULHQFLDV� HOHFWRUDOHV� FRQ� YRWR� LQIRUPDWL]DGR�� (Q� HVWDV
FRQGLFLRQHV�� VL� OD� WHFQRORJtD� HVWi� GLVSRQLEOH� \� OD� YROXQWDG� SROtWLFD
H[LVWH�� VyOR� UHVWDUtD� DFRPHWHU� ORV� QHFHVDULRV� FDPELRV� OHJDOHV� SDUD
LQVWDODUQRV� GHILQLWLYDPHQWH� HQ� HO� ¶YRWR� YLUWXDO·�

$Vt� ODV� FRVDV�� FRQYLHQH� QR� SHUGHU� GH� YLVWD� TXH�� SRU� FXDQWR� OD
GHPRFUDFLD� HV� XQ� UpJLPHQ� GH� RSLQLyQ� S~EOLFD�� HO� LQWHUFDPELR� OLEUH
GH� OLEUHV� RSLQLRQHV� GHEH� GHVHQYROYHUVH� HQ� HO� HVSDFLR� GH� ¶OR� S~EOL�
FR·�� <� QR� HV� SRVLEOH� GHVFRQRFHU� TXH� HO� ¶YRWR� FLEHUQpWLFR·�� OOHYDGR
KDVWD� VXV� ~OWLPDV� FRQVHFXHQFLDV�� SXHGH� WHUPLQDU� GHYRUDQGR� HO� VHQ�
WLGR� FROHFWLYR� GH� ¶SXHEOR·� \� GH� ¶FRPXQLGDG� SROtWLFD·�� D� OD� YH]� TXH
WHUPLQD� GHVWUX\HQGR�� FXDQGR� QR� ¶SULYDWL]DQGR·�� HO� UpJLPHQ� GH� RSL�
QLyQ� S~EOLFD� FRPR� HVSDFLR� GH� GHEDWH� \� GLVFXVLyQ� SROtWLFD�

6H� KD� HVFULWR� TXH�� SRU� HMHPSOR�� ,QWHUQHW� SXHGH� PHMRUDU� OD� UHOD�
FLyQ� \� FRPXQLFDFLyQ� HQWUH� FLXGDGDQRV� \� UHVSRQVDEOHV� SROtWLFRV�� SR�
WHQFLDQGR� OD� SDUWLFLSDFLyQ� HQ� HO� GHEDWH� TXH� SUHFHGH� D� OD� DGRSFLyQ
GH� XQD� GHFLVLyQ� SROtWLFD�� \� VH� KD� H[SOLFDGR� FyPR� D� WUDYpV� GH� ORV
GHQRPLQDGRV� IRUXPV� ORV� LQWHUQDXWDV� SXHGHQ� H[SUHVDU� VX� RSLQLyQ� VR�
EUH� XQ� DVXQWR� S~EOLFR� GH� PDQHUD� PHGLWDGD� \� D� WUDYpV� GH� ORV� FKDWV
SURGXFLU� XQD� WHUWXOLD� HQ� WLHPSR� UHDO� FRQ� LQWHUYHQFLRQHV� SUHFLVDV
FRQ� VXV� FRUUHVSRQGLHQWHV� UpSOLFDV���� 7DPELpQ� VH� KD� GLFKR� TXH� ,Q�
WHUQHW� SRVLELOLWD� RUJDQL]DU� PRYLPLHQWRV� GH� RSLQLyQ�� UHDFFLRQHV� SR�
SXODUHV� DQWH� DFRQWHFLPLHQWRV� UHFLHQWHV�� FDPSDxDV� GH� VHQVLELOL]D�
FLyQ�� GHEDWHV� P~OWLSOHV�� WRGR� HOOR� FRPSDWLEOH� FRQ� HO� VLVWHPD� GH
SDUWLGRV� \� FRQ� OD� GHPRFUDFLD� UHSUHVHQWDWLYD���� (Q� GHILQLWLYD�� TXH
HVWDV� ´FRPXQLGDGHV� YLUWXDOHVµ��� D� WUDYpV� GH� ODV� FXDOHV� IOX\H� OD� FR�
PXQLFDFLyQ� LQWHUDFWLYD� WLHQHQ� XQ� SURPHWHGRU� IXWXUR� SROtWLFR� FRPR
LQVWUXPHQWRV� GH� SURJUHVR� GH� OD� YLGD� GHPRFUiWLFD�

$KRUD� ELHQ�� HV� OR� FLHUWR� TXH� OD� LPSODQWDFLyQ� GHO� YRWR� HOHFWUy�
QLFR�� VHD� SDUD� HOHFFLRQHV� SHULyGLFDV�� VHD� SDUD� FRQVXOWDV� UHIUHQGD�
WDULDV�� SODQWHD� XQ� SUREOHPD� HVHQFLDO� GH� FRQWURO� GHO� SURFHVR�� TXH
SDVD� GH� PDQRV� GH� ODV� -XQWDV� (OHFWRUDOHV� �JDUDQWtD� MXUtGLFD��� GH� ORV
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�� 3DX� L� 9DOO�� )��� ´'HPRFUDFLD� H� ,QWHUQHWµ�� $QXDULR� GH� 'HUHFKR� &RQVWLWXFLRQDO� \� 3DUODPHQWDULR�
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FLXGDGDQRV� \� GH� ORV� UHSUHVHQWDQWHV� GH� ORV� SDUWLGRV� �JDUDQWtD� SROt�
WLFD�� D� VHU� WXWHODGR� SRU� ORV� WpFQLFRV� LQIRUPiWLFRV�� FRQ� JUDYH� ULHVJR
GH� TXH� HO� FRQWURO� VH� WUDVODGH� GHVGH� HO� iPELWR� GHPRFUiWLFR� DO� LQHV�
FUXWDEOH� UHGXFWR� WHFQRFUiWLFR�

'H� QR� REVHUYDUVH� ODV� GHELGDV� FDXWHODV� DO� UHVSHFWR�� \� OOHYDGR� HO
SURFHVR� D� VXV� ~OWLPDV� FRQVHFXHQFLDV�� ELHQ� SRGUtD� VXFHGHU� TXH� OD
WHOHPiWLFD� SOHELVFLWDULD�� FRWLGLDQDPHQWH� HMHUFLGD� SRU� ORV� JREHUQDQ�
WHV� \� DVXPLGD� SRU� ORV� HOHFWRUHV�� SXHGD� VHU� OD� WXPED� GH� OD� GHPR�
FUDFLD� UHSUHVHQWDWLYD� WDO� FRPR� OD� YHQLPRV� FRQRFLHQGR� GHVGH� OD� UH�
YROXFLyQ� IUDQFHVD� KDVWD� QXHVWURV� GLDV�� <� SRUTXH� HO� LQYHQWR� \D
H[LVWH� \� OD� WHQWDFLyQ� WHFQRFUiWLFD� WDPELpQ�� FRQYLHQH� SUHFDYHUVH
FRQWUD� OR� TXH� QR� GHMDUtD� GH� VHU� XQD� JUDQ� LURQtD� GHO� GHVWLQR�� MXV�
WDPHQWH� DTXpOOD� TXH� FRQVLVWH� HQ� TXH�� SRU� FDXVD� GH� OD� UHYROXFLyQ
WHOHPiWLFD�� HQ� OD� FRQIURQWDFLyQ� KLVWyULFD� HQWUH� GHPRFUDFLD� GLUHFWD
\� GHPRFUDFLD� UHSUHVHQWDWLYD�� HQWUH�5RXVVHDX�� SRU� XQ� ODGR�� \�0RQ�
WHVTXLHX� \� 6Lq\HV� SRU� RWUR�� WHUPLQDUD� LPSRQLpQGRVH� OD� WHVLV� GHO
SULPHUR� D� OD� GH� ORV� VHJXQGRV� SRU� YLUWXG� GH� OD� LQQRYDFLyQ� WHFQR�
OyJLFD�

$TXpOOD� SHUPLWLUtD� TXH� FDGD� FLXGDGDQR�� DEVWUDFFLyQ� KHFKD� GH
OD� PD\RU� R� PHQRU� HQWLGDG� GHO� SUREOHPD�� IXHVH� FRQVXOWDGR� GLUHF�
WDPHQWH�SRU� HO� JREHUQDQWH�SDUD� OD� WRPD�GH�GHFLVLRQHV�GLDULDV��GyQ�
GH� XELFDU� XQ� KRVSLWDO� R� SRU� GRQGH� WUD]DU� XQD� FDUUHWHUD�� VL� GHEH
LPSODQWDUVH� OD� SHQD� GH� PXHUWH� R� GHFODUDU� OD� JXHUUD� D� XQD� SDtV
YHFLQR�� VRQ� FRQVXOWDV� SRVLEOHV� GH� HYDFXDU� GH� PDQHUD� LQPHGLDWD
FRQ� VyOR� LQVWDODU� XQD� WHUPLQDO� GH� RUGHQDGRU� HQ� WRGRV� \� FDGD� XQR
GH� ORV� GRPLFLOLRV�� 'H� HVWD� PDQHUD�� HO� UHIHUHQGXP� HOHFWUyQLFR� SHU�
PDQHQWH� GHVHPERFDUtD� HQ� OD� GHPRFUDFLD� GH� OD� LGHQWLGDG� GRPpVWL�
FDPHQWH� HMHUFLWDGD� D� WUDYpV� GH� XQD� WHUPLQDO� GH� RUGHQDGRU�� (Q
WDOHV� FLUFXQVWDQFLDV�� HO� VLVWHPD� ELHQ� SRGUtD� WHQHU� OD� WHQWDFLyQ� GH
SUHVFLQGLU� GH� WRGR� WLSR� GH� UHSUHVHQWDQWHV� H� LQWHUPHGLDULRV� HQWUH� HO
FRQVXOWDGR� \� HO� FRQVXOWDQWH�� HQWUH� HO� HOHFWRU� KDELOLWDQWH� \� HO� HMH�
FXWLYR� KDELOLWDGR�� FRQYHUWLGR� HQ� XQ�PHUR� JHVWRU� GH� GHFLVLRQHV� SUH�
YLDPHQWH� UHIUHQGDGDV�

(Q� VHPHMDQWH� VLWXDFLyQ� QR� VH� DFLHUWD� D� DGLYLQDU� TXp� SDSHO� MX�
JDUtD� HO� 3DUODPHQWR� UHSUHVHQWDWLYR� QL� HO� HMHUFLFLR� GH� OD� DFWLYLGDG
SROtWLFD� HQ� HO� VHQWLGR� QREOH� GHO� WpUPLQR�� WDPSRFR� VH� GHVSHMD� HQ
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TXp� PDUFR� GH� GHVHQYROYHUtD� OD� IXQFLyQ� DJUHJDWLYD� GH� LQWHUHVHV�� HO
SULQFLSLR� GH� SXEOLFLGDG� SDUODPHQWDULD�� OD� SUHVHQFLD� GH� ODV�PLQRUtDV
HQ� HO� SURFHGLPLHQWR�� OD� H[SOLFLWDFLyQ�� HQ� VXPD�� GHO� YDORU� VXSHULRU
GHO� SOXUDOLVPR� SROtWLFR�� 7RGR� HOOR� QR� VRQ� UHWyULFDV� FXHVWLRQHV� TXH
FRQVWLWX\DQ� HQLJPDV� JUDWXLWRV� VLQR� SUHJXQWDV� LQHOLPLQDEOHV� SHQ�
GLHQWHV� GH� FRQWHVWDFLyQ�

(Q� HO� PLVPR� SODQR�� WDPSRFR� VH� DWLVED� OD� IXQFLyQ� TXH� HQ� HVWH
QXHYR� PDUFR� SROtWLFR� GHELHUDQ� FXPSOLU� ORV� HOHJLEOHV�� SXHV� VH� FRUUH
HO� ULHVJR� FLHUWR� GH� KDFHU� LQ~WLO� OD� WDUHD� GH� DPRUWLJXDFLyQ� \� PR�
GXODFLyQ� GH� RSLQLRQHV� TXH� HMHUFHQ� ORV� UHSUHVHQWDQWHV� SDUODPHQWD�
ULRV� \�� HQ� JHQHUDO�� OD� OODPDGD� FODVH� SROtWLFD� GLULJHQWH�� FRQYLUWLHQGR
HQ� HVWpULO� \� VXSpUIOXD� VX� SUHVHQFLD� HQ� HO� SURFHVR� GH� DGRSFLyQ� GH
GHFLVLRQHV�� $� HVWD� DSRFDOtSWLFD� VLWXDFLyQ� SRGUtD� OOHJDUVH� VL� OR� TXH
HV� XQ� PHUR� LQVWUXPHQWR� VLPSOLILFDGRU� GH� RSHUDFLRQHV� DFFHVRULDV
WHUPLQD� FRQYLUWLpQGRVH� HQ� XQ� FRQGLFLRQDQWH� GH� ORV� XVRV� \� ULWRV� TXH
IRUPDQ�SDUWH� LQGLVRFLDEOH�GH� OD�FXOWXUD�SDUWLFLSDWLYD�\�GHPRFUiWLFD�

1HFHVDULR� UHVXOWD�� HQWRQFHV�� HPLWLU� XQD� YR]� GH� DODUPD� D� IDYRU
GH� TXH� OD� SURIXQGL]DFLyQ� GH� HVWDV� WpFQLFDV� GH� GHPRFUDFLD� GLUHFWD
VHDQ� FRPSOHPHQWDULDV� GH� OD� GHPRFUDFLD� UHSUHVHQWDWLYD�� TXH� ODV
FRQVXOWDV� VHDQ� VLPSOHPHQWH� LQIRUPDWLYDV� \� QR� YLQFXODQWHV� \�� SRU
~OWLPR�� TXH� VH� PDQWHQJD� LQWHJUDPHQWH� ODV� IXQFLRQHV� PRGXODGRUDV
\� DPRUWLJXDGRUDV� GH� ORV� UHSUHVHQWDQWHV� SROtWLFRV�� 'H� QR� VHU� DVt�� \
FRQ� ORV� LQPHQVRV� PHGLRV� WHFQROyJLFRV� GLVSRQLEOHV�� ELHQ� SRGUtD� FH�
GHUVH� D� OD� WHQWDFLyQ� GH� VXVWLWXLU� OD� GHPRFUDFLD� UHSUHVHQWDWLYD� SRU
XQD� VXHUWH� GH� ´WHOHGHPRFUDFLD� R� FLEHUGHPRFUDFLDµ���� XQD� QXHYD
$WHQDV� GH� FRUWH� FODUDPHQWH� HOLWLVWD�� LQWURGXFLHQGR� SRU� HVWD� YtD� XQD
QRYHGRVD� YDULDQWH� GH� VXIUDJLR� ¶FDSDFLWDULR·� TXH� URPSH� HO� GRJPD
GH� OD� LJXDOGDG� \� XQLYHUVDOLGDG� GHO� VXIUDJLR�� TXH� QR� JDUDQWL]D� WDP�
SRFR� HO� VHFUHWR� GHO� YRWR� HPLWLGR� QL� OD� OLEHUWDG� GH� REUDU� GH� TXLHQ
OR� HPLWH� \� TXH�� D� PD\RU� DEXQGDPLHQWR�� XELFD� HO� FRQWURO� GHO� SUR�
FHVR�� QR� HQ� PDQRV� GHO� GHUHFKR� QL� GHO� SXHEOR�� VLQR� D� PHUFHG� GH
ORV� WpFQLFRV� \� H[SHUWRV� HQ� VLVWHPDV� LQIRUPiWLFRV�

��� -8$1� &$12� %8(62

�� 3DX� L� 9DOO�� )��� RS�� FLW��� QRWD� ���� S�� ����



,,,�� (/� 5(&8562� '(� /$� 98(/7$� $� /26� &/É6,&26

&RPR� HV� ELHQ� FRQRFLGR�� HO� PRGHOR� GH� OD� GHPRFUDFLD� GH� LGHQ�
WLGDG� FRQIURQWDGR� DO� VLVWHPD� GH� OD� GHPRFUDFLD� UHSUHVHQWDWLYD� VH
HQFXHQWUD� HQ� OD� JpQHVLV� PLVPD� GH� OD� SUREOHPiWLFD� GH� OD� UHSUH�
VHQWDFLyQ� SROtWLFD� PRGHUQD�� 3RU� HOOR�� QR� HV� RFLRVR� DFXGLU� D� ORV
FOiVLFRV� HQ� FX\RV� SHQVDPLHQWRV� HQFRQWUDPRV� FRQ� IUHFXHQFLD� OD� UDt]
\� OD� H[SOLFDFLyQ� GH� IHQyPHQRV� VyOR� DSDUHQWHPHQWH� DFWXDOHV�� <� HV
TXH�� FRPR� KD� VHxDODGR� 3HGUR� GH� 9HJD�� DO� UHIOH[LRQDU� VREUH� ORV
SUREOHPDV� DWLQHQWHV� DO� WLHPSR� \� DO� HVSDFLR� HQ� HO� GHUHFKR� FRQVWL�
WXFLRQDO�� ´HV� DQWH� HVWH� FRQWUDGLFWRULR� \� FRQIXVR� SDQRUDPD� DQWH� HO
TXH� OD� YXHOWD� D� 5RXVVHDX� HPSLH]D� D� VHU� XQD� QHFHVLGDG� XUJHQWH
SDUD� HO� 'HUHFKR� &RQVWLWXFLRQDO� \� OD� 7HRUtD� GH� OD� &RQVWLWXFLyQ�� D
ILQ� GH� SRGHU� RSHUDU� HO� GHILQLWLYR� UHVFDWH� KLVWyULFR� \� HVSDFLDO� GHO
SULQFLSLR� GHPRFUiWLFRµ�� &RQ� WDO� ILQ�� HO� FLWDGR� SURIHVRU� FRQVLGHUD
QHFHVDULR� UHFXSHUDU� WUHV� LGHDV� KR\� DEDQGRQDGDV� \� TXH�� VLQ� HPEDU�
JR�� GHEHUtDQ� HVWDU� HQ� OD� EDVH� GHO� DFWXDO� GHUHFKR� FRQVWLWXFLRQDO�� OD
LGHD� GH� OLEHUWDG� SROtWLFD�� OD� LGHD� GH� FXHUSR� VRFLDO� R� (VWDGR� \� OD� LGHD
GH� LQWHUQDFLRQDOLVPR� R� FRVPRSROLWLVPR���

5HWURFHGLHQGR�� SRU� FRQVLJXLHQWH�� KDVWD� QXHVWURV� FOiVLFRV�� HV� PH�
QHVWHU� WHQHU� HQ� FRQVLGHUDFLyQ� ODV� EULOODQWHV� IRUPXODFLRQHV� GH� ORV
LXVQDWXUDOLVWDV� LQJOHVHV�� HQ�SDUWLFXODU� ODV� GH�/RFNH� \�+REEHV� DFHUFD
GH� OD� UHQXQFLD� D� OD� SURSLD� OLEHUWDG� GHO� LQGLYLGXR� HQ� EHQHILFLR� GH
XQD� LQVWDQFLD� FRP~Q�� LGHDV� TXH�� HQ� FLHUWD� IRUPD�� LQVSLUDUiQ� OD
FRQFHSWXDOL]DFLyQ� FRQWUDFWXDOLVWD� GH� 5RXVVHDX�� 3XHV� ELHQ�� GHFtD
HVWH� ~OWLPR� DXWRU� HQ� VX� FRQRFLGD� REUD� (O� FRQWUDWR� VRFLDO���

/D� VREHUDQtD� QR� SXHGH� VHU� UHSUHVHQWDGD�� SRU� OD� PLVPD� UD]yQ� TXH
QR� SXHGH� VHU� HQDMHQDGD�� FRQVLVWH� HVHQFLDOPHQWH� HQ� OD� YROXQWDG� JH�
QHUDO�� \� OD� YROXQWDG� QR� VH� UHSUHVHQWD�� R� HV� HOOD� PLVPD�� R� HV� RWUD
FRVD�� QR� KD\� WpUPLQR�PHGLR�� /RV� GLSXWDGRV� GHO� SXHEOR� QR� VRQ�� SRU
WDQWR�� QL� SXHGHQ� VHU� VXV� UHSUHVHQWDQWHV�� QR� VRQ� PiV� TXH� VXV� GHOH �
JDGRV�� QR� SXHGHQ� FRQFOXLU� QDGD� GHILQLWLYDPHQWH�� 7RGD� OH\� TXH� HO
SXHEOR� HQ� SHUVRQD� QR� KD\D� UDWLILFDGR� HV� QXOD�� QR� HV� XQD� OH\�� (O
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SXHEOR� LQJOpV� VH� SLHQVD� OLEUH�� VH� HTXLYRFD�PXFKR�� VyOR� OR� HV� GXUDQWH
OD� HOHFFLyQ� GH� ORV� PLHPEURV� GHO� 3DUODPHQWR�� HQ� FXDQWR� KDQ� VLGR
HOHJLGRV�� HV� HVFODYR�� QR� HV� QDGD�� (Q� ORV� EUHYHV� PRPHQWRV� GH� VX
OLEHUWDG�� HO� XVR� TXH� KDFH� GH� HOOD� ELHQ� PHUHFH� TXH� OD� SLHUGD�

(V� FRQRFLGR�� WDPELpQ�� FyPR� HO� JHQLR� JLQHEULQR� WHUPLQDUi� DFHS�
WDQGR� D� UHJDxDGLHQWHV� OD� HVWUXFWXUD� GH� OD� UHSUHVHQWDFLyQ� SROtWLFD�
FRQGLFLRQDGD� VLHPSUH� D� TXH� HVWRV� UHSUHVHQWDQWHV� VHDQ� MXUtGLFDPHQ�
WH� PDQGDWDULRV� \� D� TXH� HO� SXHEOR� UHIUHQGH� ODV� GHFLVLRQHV� SROtWLFDV
WUDQVFHQGHQWDOHV�� (Q� VXPD�� ORV� LQWHQWRV� SRU� FRQILJXUDU� XQD� GHPR�
FUDFLD� GLUHFWD� QR� VHUtDQ� VLQR� OD� DVSLUDFLyQ� GH� ORV� FLXGDGDQRV� GH
KDFHU� FRLQFLGLU� HQ� WLHPSR� \� DFWR� OD� WLWXODULGDG� \� HO� HMHUFLFLR� GHO
SRGHU�� 5HVSRQGHUtD�� SRU� WDQWR�� D� OD� YLHMD� DVSLUDFLyQ� GH� /LQFROQ� GH
FXDOLILFDU� D� OD� GHPRFUDFLD� FRPR� ´JRELHUQR� GHO� SXHEOR�� SRU� HO� SXH�
EOR� \� SDUD� HO� SXHEORµ�

%DVWDQWH� WLHPSR� GHVSXpV� �������� &DUO� 6FKPLWW�� HO� SHQVDGRU� TXH
SDVD� SRU� VHU�� DFDVR�� HO� PHMRU� FRQRFHGRU� GHO� IXQFLRQDPLHQWR� GHO
(VWDGR� OLEHUDO� �\� WDPELpQ� VX� PiV� FRUURVLYR� FUtWLFR�� DILUPDED���

SXHEOR� HV� XQ� FRQFHSWR� TXH� VyOR� DGTXLHUH� H[LVWHQFLD� HQ� OD� HVIHUD� GH
OR� S~EOLFR�� 3XHEOR� \� FRVD� S~EOLFD� H[LVWHQ� MXQWRV�� QR� VH� GDQ� HO� XQR
VLQ� OD� RWUD�� 6yOR� HO� SXHEOR� SUHVHQWH�� YHUGDGHUDPHQWH� UHXQLGR�� HV
SXHEOR� \� SURGXFH� OR� S~EOLFR�� (Q� HVWD� YHUGDG� GHVFDQVD� HO� FHUWHUR
SHQVDPLHQWR�� FRPSRUWDGR� HQ� OD� FpOHEUH� WHVLV� GH� 5RXVVHDX�� GH� TXH
HO� SXHEOR� QR� SXHGH� VHU� UHSUHVHQWDGR�

'H� PDQHUD� TXH� SDUD� HVWD� FRUULHQWH� GH� SHQVDPLHQWR� OD� GHPR�
FUDFLD� SXUD� HV� OD� GHPRFUDFLD� GH� LGHQWLGDG�� (Q� HVWD� OtQHD� GH� DU�
JXPHQWDFLyQ� VH� SDUWH� GH� OD� LGHD� GH� TXH� OD� GHPRFUDFLD� UHSUH�
VHQWDWLYD� OLEHUDO� EXUJXHVD� LJQRUD� DO� SXHEOR�� DO� VREHUDQR�� \�� SRU
WDQWR�� QR� HV� GHPRFUDFLD�� 3DUD� 6FKPLWW�� HO� VXIUDJLR� VHFUHWR� HQFXHQ�
WUD� VX� MXVWLILFDFLyQ� HQ�´LQIOXMRV� HOHFWRUDOHV� LOtFLWRV�GHO�*RELHUQR�SHU�
WHQHFH� D� OD� LGHRORJtD� GHO� LQGLYLGXDOLVPR� \� FRQWUDGLFH� HO� SULQFLSLR
SROtWLFR� GH� OD�'HPRFUDFLD� OLEHUDOµ�� 3DUD� HVWH� DXWRU�� HO� YRWR� VHFUHWR
WUDQVIRUPD� DO� FLXGDGDQR�� DO� KRPEUH� SROtWLFR�� HQ� XQ� LQGLYLGXR� SUL�
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YDGR�� TXH� GHVGH� VX� HVIHUD� SULYDGD� PDQLILHVWD� VX� RSLQLyQ� \� HPLWH
VX� YRWR�

/D� UHDOLGDG� HV� TXH� HQ� ODV� PRGHUQDV� GHPRFUDFLDV� ODV� OH\HV� HOHF�
WRUDOHV� JDUDQWL]DQ� HO� VHFUHWR� GHO� VXIUDJLR� PHGLDQWH� XQD� VHULH� GH
PHFDQLVPRV� SURWHFWRUHV� �XUQDV�� VREUHV�� SDSHOHWDV�� FDELQDV� HWFpWHUD��
<� HOOR� VH� RULHQWD� D� OD� VDOYDJXDUGD� GH� OD� OLEHUWDG� GHO� YRWDQWH� \� D
OLEHUDUOH� GH� SUHVLRQHV� R� LPSRVLFLRQHV� TXH� SXGLHUHQ� WRUFHU� VX� YR�
OXQWDG�� /D� SDUWLFLSDFLyQ� HQ� OLEHUWDG� VH� DO]D� DVt� FRPR� HO� YDORU� HVHQ�
FLDO�� D� FX\R� VHUYLFLR� VH� FRQVDJUDQ� LQVWUXPHQWRV� \� SURFHGLPLHQWRV
TXH� OD� KDJDQ� SRVLEOH�

6HJXUDPHQWH� IXH� HO� SURSLR� 6FKPLWW� HO� SULPHUR� HQ� YLVOXPEUDU� OD
IXWXUD� WUDVFHQGHQFLD� GHO� YRWR� HOHFWUyQLFR� \� OD� SRVLELOLGDG� GH� GH�
VHPERFDU� HQ� OD� ¶GHPRFUDFLD� GRPLFLOLDULD·�� FXDQGR� WDQ� WHPSUDQD�
PHQWH� HVFULEtD�

(Q� ORV� (VWDGRV� 8QLGRV� GH� $PpULFD� \� HQ� RWURV� SDtVHV� DQJORVDMRQHV
VH� KDQ� LQYHQWDGR� FRPSOLFDGDV�PiTXLQDV� FRQ� UHJLVWURV� \� WHFODV� SDUD�
QR� VyOR� JDUDQWL]DU� LQVWLWXFLRQDOPHQWH� HO� VHFUHWR� GHO� VXIUDJLR�� VLQR
GDUOH�JDUDQWtDV�PHFiQLFDV��3RGUtD� LPDJLQDUVH�TXH�XQ�GtD��SRU�PHGLR
GH� LQYHQWRV� DSURSLDGRV�� FDGD� KRPEUH� SDUWLFXODU�� VLQ� DEDQGRQDU� VX
GRPLFLOLR�� SXGLHUD� GDU� H[SUHVLyQ� FRQWLQXDPHQWH� D� VXV� RSLQLRQHV� VR �
EUH� FXHVWLRQHV� SROtWLFDV�� \� TXH� WRGDV� HVWDV� RSLQLRQHV� IXHUDQ� UHJLVWUD �
GDV� DXWRPiWLFDPHQWH�SRU�XQD� FHQWUDO� GRQGH� VyOR�KLFLHUD� IDOWD�GDUOHV
OHFWXUD�� (VR� QR� VHUtD� XQD� GHPRFUDFLD� HVSHFLDOPHQWH� LQWHQVD�� VLQR
XQD� GHPRVWUDFLyQ� GH� TXH� HO� (VWDGR� \� OR� S~EOLFR� VH� KDEtDQ� SULYDWL �
]DGR� HQ� VX� LQWHJULGDG�� 1R� VHUtD� RSLQLyQ� S~EOLFD�� SRUTXH� QR� UHVXOWD
RSLQLyQ� S~EOLFD� QL� DXQ� GH� OD� RSLQLyQ� FRQFRUGH� GH�PLOORQHV� GH� SHU �
VRQDV�� HO� UHVXOWDGR� HV� VyOR� XQD� VXPD� GH� RSLQLRQHV� SULYDGDV�� $Vt�� QR
DSDUHFH� QLQJXQD� YROXQWDG� JHQHUDO�� QLQJXQD� ¶YRORQWp� JpQpUDOH·�� VLQR
VyOR� OD� VXPD� GH� WRGDV� ODV� YROXQWDGHV� LQGLYLGXDOHV�� XQD� ¶YRORQWp� GH
WRXV·�

'H� DFXHUGR� FRQ� OD� WHRUtD� FOiVLFD� GH� OD� UHSUHVHQWDFLyQ�� HO� SXHEOR
HV� RULJHQ� \� WLWXODU� VXSUHPR� GHO� 3RGHU� \� OD� ¶YROXQWDG� JHQHUDO·� R
YROXQWDG�GHO�SXHEOR� OD�~QLFD� IXHQWH�GH� OHJLWLPLGDG�GHO�3RGHU��3HUR�
OD� YROXQWDG� GHO� SXHEOR� VyOR� VXUJH� FXDQGR� pVWH� DFW~D� FRPR� ´XQL�
GDGµ� R� ´HQWLGDG� FROHFWLYDµ�� TXH� ´QR� HV� OD� VLPSOH� VXPD� R� DJUHJD�
FLyQ� GH� ODV� YROXQWDGHV� SDUWLFXODUHV� GH� FDGD� XQR� GH� ORV� FLXGDGD�
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QRVµ���� 3RU� FXDQWR� HO� OLEHUDOLVPR�SROtWLFR� HV� XQ� UpJLPHQ�GH�RSLQLyQ
S~EOLFD�� HV� GH� HVHQFLD� D� VXV� HVTXHPDV� HVWUXFWXUDOHV� TXH� VLQ� RSL�
QLyQ� S~EOLFD� QR� KD\� GHPRFUDFLD� SRVLEOH�� <� HV� HYLGHQWH� TXH� GH� OD
DGLFLyQ� GH� SDUWLFXODUHV� DLVODGRV� QR� SXHGH� VXUJLU� XQD� RSLQLyQ� S~�
EOLFD� FRQVFLHQWH�

(Q� 5RXVVHDX� VH� HQFXHQWUD�� SRU� FRQVLJXLHQWH�� OD� UD]yQ� ~OWLPD
GHO� SDFWR� VRFLDO�� 'DGR� TXH� HO� SXHEOR� QR� SXHGH� VHU� UHSUHVHQWDGR
SRU� FXDQWR� HV� VREHUDQR� \� OD� VREHUDQtD� HV� LQDOLHQDEOH�� HO� SXHEOR
VyOR� VH� REHGHFH� D� Vt�PLVPR�PHGLDQWH� HO� HMHUFLFLR� GLUHFWR� GHO� SRGHU
SROtWLFR�� 'H� DKt� VyOR� FDEH� H[WUDHU� OD� FRQFOXVLyQ� GH� TXH� OD� ~QLFD
IRUPD� GH� GHPRFUDFLD� DXWpQWLFD� HV� OD� GHPRFUDFLD� GLUHFWD� R� GH� OD
LGHQWLGDG��9LVWD� OD� LQYLDELOLGDG� RUJDQL]DWLYD� GH� pVWD� HQ� DTXHO� WLHP�
SR� \� HQ� DTXHOORV� HVSDFLRV�� KXER� QHFHVLGDG� GH� DFXGLU� DO� H[SHGLHQWH
GH� OD� GHPRFUDFLD� UHSUHVHQWDWLYD� \� FRQ� HOOD� D� OD� LQHYLWDEOH� HVFLVLyQ
HQWUH� UHSUHVHQWDQWHV� \� UHSUHVHQWDGRV�� HQWUH� JREHUQDQWHV� \� JREHU�
QDGRV�� 5D]RQHV� GH� WLSR� WpFQLFR�� VRFLROyJLFR� \� GH� GLYLVLyQ� GHO� WUD�
EDMR� LPSXVLHURQ� TXH� HO� SXHEOR� HQFRPHQGDVH� D� UHSUHVHQWDQWHV� HOH�
JLGRV� DFWXDU� OD� YROXQWDG� GH� pVWH�� 3HUR�� SDUDGRMDV� GHO� GHVWLQR�� GRV
VLJORV� GHVSXpV� OD� WpFQLFD� QRV� VXPLQLVWUD�� DO� PHQRV� GHVGH� OD� SHUV�
SHFWLYD� LQVWUXPHQWDO�� OD� SRVLELOLGDG� GH� UHYLWDOL]DU� ODV� LGHDV� GH
5RXVVHDX� HQ� HVWDGR� TXtPLFDPHQWH� SXUR�� 6LQ� HPEDUJR�� KDELWXDGRV
FRPR� HVWDPRV� D� OD� FXOWXUD� SROtWLFD� GH� OD� UHSUHVHQWDFLyQ� OLEHUDO
UHJLGD� SRU� HO� VXIUDJLR� XQLYHUVDO�� PiV� WDUGH� DIHFWDGD� SRU� OD� DSDUL�
FLyQ� GH� ORV� SDUWLGRV� SROtWLFRV� FRPR� QXHYRV� VXMHWRV� GH� OD� UHSUH�
VHQWDFLyQ�� SRVWXODU� DFUtWLFDPHQWH� IRUPDV� UHSUHVHQWDWLYDV� TXH� WUDV�
SDVDQ� OD� SURSLD� GHPRFUDFLD� GH� LGHQWLGDG�� TXH� LQYLWDQ� D� XQ
UHIHUHQGXP� GLDULR� VREUH� FXDOTXLHU� DVXQWR�� FRQVWLWX\H� XQ� FDPELR
HVWUXFWXUDO� GH� QXHVWUD� FRQFHSFLyQ� SROtWLFD� TXH� QR� FRQRFH�� DFDVR�
SUHFHGHQWHV� HQ� OD� KLVWRULD�� D� PHQRV� TXH� FXSLHVH� LQYRFDU� DTXt� D� OD
*UHFLD� FOiVLFD��$Vt� SUHYHQLGRV� DQWH� VHPHMDQWH� LQQRYDFLyQ�� GHEHPRV
FRQYHQLU� TXH� HO� YRWR� SRU� RUGHQDGRU� HV� XQ� FDPLQR� VHPEUDGR� GH
PLQDV� TXH� FRQYLHQH� DQDOL]DU� GHWHQLGDPHQWH�� DO� KLOR� GHO� SURFHVR
GH� WUDQVIRUPDFLyQ� GHO� (VWDGR� \� GHO� SURSLR�PHFDQLVPR� GH� VHOHFFLyQ� GH
HOLWHV� SROtWLFDV�
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¢6H� HVWi� FRQYLUWLHQGR� OD� GHPRFUDFLD� QRUWHDPHULFDQD� HQ� XQD� GH�
PRFUDFLD� HOHFWUyQLFD"� $� HVWD� SUHJXQWD� IRUPXODGD� HQ� ����� HQ� XQD
REUD� GHQRPLQDGD� (OHFFLRQHV� SRU� RUGHQDGRU�� 5RODQG� 3HUU\� FRQWHVWDED
\D� DILUPDWLYDPHQWH�� SUHYLHQGR� ODV� SRWHQFLDOLGDGHV� TXH� OD� LQIRUPi�
WLFD� SRGtD� DSRUWDU� D� ORV� SURFHVRV� HOHFWRUDOHV�� QR� VyOR� HQ� HO� HMHUFLFLR
GHO� GHUHFKR� GH� VXIUDJLR� \� HQ� HO� SRVWHULRU� HVFUXWLQLR� VLQR� WDPELpQ
HQ� OD� LQGDJDFLyQ� LQGLFLDULD� \� HQ� OD� DYHULJXDFLyQ� GH� ODV� SRVLELOLGD�
GHV� GH� WULXQIR� GH� XQR� X� RWUR� FDQGLGDWR� R� XQD� X� RWUD� IXHU]D� SR�
OtWLFD�

(V� FLHUWR� TXH� ODV� HOHFFLRQHV�� HQ� FXDQWR� SURFHGLPLHQWR� SDUD� GH�
VLJQDU� D� ORV� UHSUHVHQWDQWHV� SROtWLFRV�� VLJXHQ� UHJXODGDV� HQ� OD� DFWXD�
OLGDG� SRU� SULQFLSLRV� \� GLVSRVLFLRQHV� HVHQFLDOPHQWH� LJXDOHV� D� ODV� TXH
HVWDEDQ� YLJHQWHV� HQ� OD� pSRFD� HQ� TXH� VH� LQWURGXMR� HO� VXIUDJLR� XQL�
YHUVDO� HQ� ORV� SDtVHV� GHPRFUiWLFRV� PiV� DYDQ]DGRV�� <�� VLQ� HPEDUJR�
ORV� QXHYRV� HOHPHQWRV� TXH� LQWHUYLHQHQ�\� FRQGLFLRQDQ�KR\� HO� SURFHVR
HOHFWRUDO� KDFHQ� TXH� pVWH� VH� HQFXHQWUH� DIHFWDGR� SRU� IHQyPHQRV� KDV�
WD� KDFH� SRFR� WLHPSR� GHVFRQRFLGRV� TXH� LPSDFWDQ� VREUH� HO� YLHMR
HVTXHOHWR� \� ODV� QR� PHQRV� YLHMDV� WpFQLFDV� GH� VHOHFFLyQ� GH� HOLWHV� SR�
OtWLFDV� SRU� SURFHGLPLHQWRV� GHPRFUiWLFRV�

'HVGH� KDFH� FXDUHQWD� DxRV�� QXHYRV� HVFHQDULRV� \� QXHYDV� IRUPDV
GH� LQFLGHQFLD� VREUH� ORV� SURFHVRV� HOHFWRUDOHV� VH� KDQ� LGR� DEULHQGR
SDVR� DFUHGLWDQGR� XQD� HIHFWLYLGDG� LQVRVSHFKDGD� KDVWD� HVRV� PRPHQ�
WRV�� $Vt�� SRU� HMHPSOR�� OD� XWLOL]DFLyQ� GH� OD� WHOHYLVLyQ� FRPR� HOHPHQWR
GH�PRYLOL]DFLyQ� \� GH� LQIOXHQFLD� HQ� ODV� SUHIHUHQFLDV� HOHFWRUDOHV� FRQ�
GLFLRQy� HQ� OD� FDPSDxD� SUHVLGHQFLDO� QRUWHDPHULFDQD� GH� ����� OD
HOHFFLyQ� GH� .HQQHG\� IUHQWH� D� 1L[RQ�� 'HVGH� HQWRQFHV�� OD� OODPDGD
´WHOHFUDFLDµ� KD� YHQLGR� PRGLILFDQGR� HO� FRPSRUWDPLHQWR� \� HO� PHQ�
VDMH� GH� ORV� OtGHUHV�� VDEHGRUHV� GH� TXH� HVH� SRWHQWH� PHGLR� GH� FRPX�
QLFDFLyQ� GH�PDVDV� VH�PXHYH� SRU� XQDV� WpFQLFDV� HVFpQLFDV� \� HVWpWLFDV
TXH� LPSDFWDQ� VREUH� HO� GLVFXUVR� SROtWLFR�� )UHQWH� DO� SURJUHVLYDPHQWH
GHVPRYLOL]DGRU� HVFHQDULR� GHO�PLWLQ�� OD� WHOHYLVLyQ� SHQHWUD� HQ� ORV� KR�
JDUHV� \� ORV� OtGHUHV� QRV� WUDQVPLWHQ� HQ� WRQR� FRQILGHQFLDO� H� tQWLPR
VXV� HVSHUDQ]DV� \� SUR\HFWRV� SDUD� HO� SDtV�

)XH� WDPELpQ� HQ� HVWDV� HOHFFLRQHV� SUHVLGHQFLDOHV� GH� ����� OD� SUL�
PHUD� RFDVLyQ� HQ� TXH� VH� XWLOL]DURQ� ORV� RUGHQDGRUHV� D� WUDYpV� GH� XQ
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PRGHOR� LQIRUPiWLFR� TXH� HVWDED� HQ� FRQGLFLRQHV� GH� SUHGHFLU� HO� UH�
VXOWDGR�GH� ORV� FRPLFLRV��'HVGH�HQWRQFHV� OD� ´WHOHFUDFLDµ�KD� VXSXHVWR
XQD� PDQHUD� GLVWLQWD� GH� JHQHUDU� FRQILDQ]D� HQ� HO� HOHFWRUDGR�� 'HVGH
HQWRQFHV� KDVWD� QXHVWURV� GtDV�� OD� LPDJHQ� \� OD� YR]� HV� GHWHUPLQDQWH
SDUD� OD� FDSWDFLyQ� GH� VXIUDJLRV�� /DV� FDPSDxDV� HOHFWRUDOHV� VH� KDQ�
GHVFDUDGDPHQWH�� PHUFDQWLOL]DGR�� /R� LPSRUWDQWH� HV� ¶YHQGHU� HO
SURGXFWR·�� RIHUWDU� OR� TXH� HO� PHUFDGR� HOHFWRUDO� GHPDQGD�� (O� PHQ�
VDMH� KD� GH� FRQVLVWLU� HQ� XQ� HVORJDQ�SXEOLFLWDULR� EUHYH�� FODUR�� VHQFLOOR
\� GLUHFWR�� FRQ� HO� ILQ� GH� TXH� LQFLGD� HILFD]PHQWH� VREUH� HO� HOHFWRU�
FRQVXPLGRU�� 7RGR� HVWR�� VXSHUYLVDGR� \� SUHSDUDGR� SRU� ORV� QXHYRV
¶PDJRV� GHO� FRQVXPR·� TXH� QR� VRQ� RWURV� TXH� ORV� DVHVRUHV� GH� LPDJHQ
\� GH� PDUNHWLQJ� SROtWLFR�� 1R� LPSRUWD� OR� TXH� VH� GLJD� VLQR� FyPR� VH
WUDQVPLWD�� (Q� WDOHV� FLUFXQVWDQFLDV�� HO� GLVFXUVR� LGHROyJLFR� QR� VyOR
QR� WLHQH� YDORU� DOJXQR� VLQR� TXH� VH� DO]D� FRPR� XQ� REVWiFXOR� SDUD
DWUDHU� DO� HOHFWRU�� /D� PHUFDGRWHFQLD� SROtWLFD� WUDWD� ODV� GLVWLQWDV� RS�
FLRQHV� HOHFWRUDOHV� FRPR� PDUFDV� FRPHUFLDOHV� TXH� GHEHQ� FRPSHWLU
SRU� HO� YRWR��7DQ� HV� FLHUWR� TXH� HQ� ODV� UHFLHQWHV� HOHFFLRQHV� JHQHUDOHV
FHOHEUDGDV� HQ� (VSDxD� HO� SDVDGR� ��� GH� PDU]R� GH� ������ XQD� LP�
SRUWDQWH� DXGLHQFLD� GH� PiV� GH� WUHV� PLOORQHV� GH� HVSHFWDGRUHV� YLVXD�
OL]y� ORV� HVSDFLRV� JUDWXLWRV� GH�SXEOLFLGDG� HOHFWRUDO� HQ� WHOHYLVLyQ��(OOR
H[SOLFD� OD� LPSRUWDQFLD� TXH� FRQFHGHQ� ORV� SDUWLGRV� D� HVWD� DFWLYLGDG
SXEOLFLWDULD�� SRU� FXDQWR� HQ� (VSDxD� �FRPR� VXFHGH�� SRU� HMHPSOR�� HQ
HO� 5HLQR� 8QLGR�� OD� /H\� 2UJiQLFD� �������� GH� �� GH� PD\R�� UHJXOD�
GRUD� GH� OD� SXEOLFLGDG� HOHFWRUDO� HQ� HPLVRUDV� GH� WHOHYLVLyQ� SULYDGD�
SURKtEH� FRQWUDWDU� HVSDFLRV� WHOHYLVLYRV� GH� SXEOLFLGDG� FRQ� ILQHV� SR�
OtWLFRV��

'H� HVWD� PDQHUD�� OD� EDWDOOD� SRU� OD� GLIHUHQFLDFLyQ� GH� ORV� SURGXF�
WRV� GH� FRQVXPR� KD� LQYDGLGR� OD� FRPXQLFDFLyQ� GH� ORV� SDUWLGRV�� (O
PDUNHWLQJ� SROtWLFR� DSOLFDGR� D� ODV� FDPSDxDV� HOHFWRUDOHV� WUDWD� ODV� GLV�
WLQWDV� RSFLRQHV� SROtWLFDV� FRPR�PDUFDV� FRPHUFLDOHV� TXH� GHEHQ� FRP�
SHWLU� SRU� HO� YRWR�� /D� OXFKD� SRU� OD� ¶FXRWD� GH� SDQWDOOD·� \� OD� ¶FXRWD
GH� YR]·� OOHYD� D� ODV� RUJDQL]DFLRQHV� SROtWLFDV� D� XWLOL]DU� HQ� VXV� YLGHRV
HOHFWRUDOHV� HVWUDWHJLDV� VREUDGDPHQWH� YDOLGDGDV� SRU� ORV� JUDQGHV
DQXQFLDQWHV�� 6H� WUDWD� GH� FUHDU� XQ� FyGLJR� SURSLR� EDVDGR� HQ� HO� XVR
VLVWHPiWLFR� GHO� FRORU�� OD� WLSRJUDItD�� OD� P~VLFD�� OD� LGHQWLILFDFLyQ� FRQ
HO� SURWRWLSR� LGHDO� GH� YRWDQWH� \� XQD� UHWyULFD� EDVDGD� HQ� OD� UHLWHUD�
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FLyQ� REVHVLYD� GHO� PLVPR� PHQVDMH�� 7RGR� HOOR� DFHUFD� HO� KHFKR� SR�
OtWLFR� GH� YRWDU� D� OR� TXH� ORV� WpFQLFRV� SXEOLFLWDULRV� OODPDQ� ¶LQWHUYHQLU
HQ� HO� SURFHVR� GH� FRPSUD·�

6LWXDGRV� HQ� HVWD� SHUVSHFWLYD�� \� FRPR� VH� GHVHDED� HQVDQFKDU� OD
EDVH� HOHFWRUDO� GH� OD� FRQFUHWD� IXHU]D� SROtWLFD�� HQ� SDUDOHOR� D� OD� ´WH�
OHFUDFLDµ� VXUJLy� WDPELpQ� OD� ´VRQGHRFUDFLDµ�� HV� GHFLU�� OD� SDUWLFLSD�
FLyQ� SHUPDQHQWH� GH� ORV� FLXGDGDQRV� D� WUDYpV� GH� VRQGHRV�GH� RSLQLyQ
D� FX\RV� GLFWDGRV� VH� YDQ�PRGLILFDQGR� ORV� SURJUDPDV� GH� ORV� SDUWLGRV
SROtWLFRV�� \� ORV� HVWUDWHJDV� GH� FDPSDxD� YDQ� SHUILODQGR� HO� GLVFXUVR
\� OD� LPDJHQ� GHO� FDQGLGDWR�� (Q� WDO� VHQWLGR�� 5RQDOG� 5HHJDQ� SDVD
SRU� VHU� HO� SULPHU� SROtWLFR� ´SURJUDPDGRµ� SDUD� JDQDU� OD� SUHVLGHQFLD
GH� ORV� (8$� HQ� ������ UHSLWLHQGR� FRQ� p[LWR� HQ� ������ 'H� HVWD� PD�
QHUD�� HO� SURJUDPD� SROtWLFR� VH� YD� YDFLDQGR� GHO� LQLFLDO� FRQWHQLGR
³VXSRQLHQGR� TXH� OR� WXYLHUD³� \� DGDSWDQGR� SHUPDQHQWHPHQWH� D
ODV� ´GHPDQGDVµ� GH� ORV� FLXGDGDQRV�� 6H� WUDWDUtD� GH� DOJR� SDUHFLGR
D� OD� FRQVWUXFFLyQ� GH� OD� LGHD� GH� LQWHUpV� JHQHUDO� R� ´YROXQWDG� JHQH�
UDOµ� D� JROSH� GH� HVWXGLR� GH� RSLQLyQ� S~EOLFD�� 8Q� UHPHGR� R� VXFHGi�
QHR� GH� ´GHPRFUDFLD� GLUHFWDµ� PHGLDQWH� HO� FKHTXHR� SHUPDQHQWH� GH
ODV�SUHIHUHQFLDV�GH� ORV� HOHFWRUHV��(O�SURJUDPD� LGHROyJLFR� WUDGLFLRQDO
FDH� HQ� GHVXVR� \� YLHQH� D� VHU� VXVWLWXLGR� SRU� XQ� FRQFHSWR� LPSRUWDGR
GHO� GHUHFKR� SULYDGR�� HO� ´FRQWUDWRµ� FRQ� ORV� FLXGDGDQRV�

6L� XQLPRV� D� OD� FUHFLHQWH� LPSRUWDQFLD� GH� ORV� PHGLRV� GH� FRPX�
QLFDFLyQ� GH� PDVDV� �\� D� OD� FRQFHQWUDFLyQ�PRQRSROtVWLFD� GH� ORV� PLV�
PRV�� OD� LQIOXHQFLD� GH� OD� ´WHOHFUDFLDµ� \� GH� OD� ´VRQGHRFUDFLDµ� FRPR
HOHPHQWRV� PROGHDGRUHV� GH� OD� ´RIHUWDµ� SROtWLFD�� HO� VLJXLHQWH� HVODEyQ
HQ� OD� GHJHQHUDFLyQ� GH� OD� GHPRFUDFLD� SXHGH� YHQLU�� GHILQLWLYDPHQWH�
GH� OD� PDQR� GH� OD� WHOHPiWLFD�� HV� GHFLU�� D� WUDYpV� GHO� FRQMXQWR� GH
WpFQLFDV� \� VHUYLFLRV� HQ� ORV� TXH� LQWHUYLHQH� OD� WHOHFRPXQLFDFLyQ� \� OD
LQIRUPiWLFD�� 6H� WUDWD� GH� TXH� SHUVRQDV� QR� HVSHFLDOL]DGDV� WHQJDQ
OD� SRVLELOLGDG� GH� DFFHGHU� D� VLVWHPDV� GH� FRPXQLFDFLyQ� H� LQIRUPD�
FLyQ� DQWHV� VyOR� UHVHUYDGRV� D� HVSHFLDOLVWDV�� OR� TXH� VH� FRQVLJXH� PH�
GLDQWH� HO� DFFHVR� JHQHUDOL]DGR� D� SRWHQWHV� UHGHV� GH� WHOHFRPXQLFDFLR�
QHV� FRQHFWDGDV� D� FHQWURV� GH� VHUYLFLRV� TXH� SRQHQ� D� GLVSRVLFLyQ� GH
ORV� XVXDULRV� EDQFRV� GH� GDWRV��PHQVDMHV� R� SURJUDPDV� HVSHFtILFRV�� (O
XVXDULR� WLHQH� DFFHVR� D� OD� UHG� D� WUDYpV� GH� WHUPLQDOHV� \� SDQWDOODV
GH� YLVXDOL]DFLyQ�
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$� SDUWLU� GH� HVWDV� SRVLELOLGDGHV�� IiFLOPHQWH� VH� FRPSUHQGHUi� OD
WHQWDFLyQ� SODXVLEOH� GH� GDU� XQ� VDOWR� FXDOLWDWLYR� HQ� RUGHQ� D� OD� SDU�
WLFLSDFLyQ� SROtWLFD�� OR� TXH� SRGUtD� YHQLU� GH� OD� PDQR�� VHQFLOODPHQWH�
GH� OD� FRQYHUVLyQ� GHO� GRPLFLOLR� FRQYHQLHQWHPHQWH� LQIRUPDWL]DGR� HQ
XQD� SHUPDQHQWH� FDELQD� HOHFWRUDO�� 6L� OD� UHYROXFLyQ� WHFQROyJLFD� UH�
FOX\H� DO� LQGLYLGXR� \� VXSODQWD� D� OD� WHUWXOLD� SROtWLFD�� D� OD� OLEUH� IRU�
PDFLyQ�GH� OD�RSLQLyQ�S~EOLFD�� D� OD� DPSOLWXG�GH� FULWHULR� \�GH� MXLFLR�
HO� LQGLYLGXR� DLVODGR� GH� VXV� FRQFLXGDGDQRV�� SUHVR� HQWUH� FXDWUR
SDUHGHV�� HV� XQ� HOHFWRU� VyOR� DSDUHQWHPHQWH� OLEUH�� SXHV� HVWDUi� SUL�
VLRQHUR�GHO� FRUGyQ�XPELOLFDO�TXH� OH�XQH�DO�DFFHVR�D� OD� LQIRUPDFLyQ�
'HSHQGHUi� SDUD� OD� IRUPDFLyQ� GH� VX� MXLFLR� GH� ODV� UHGHV� GH� FRPX�
QLFDFLyQ� TXH� ELHQ� SRGUtD� VXPLQLVWUDUOH� XQD� UHDOLGDG� SRU� FRPSOHWR
YLUWXDO�� FXDQGR� QR� GHIRUPDGD� R� FHQVXUDGD�� &XHVWLyQ�� SRU� FLHUWR�
\D� GHQXQFLDGD� HQ� VX� PRPHQWR� SRU� +DEHUPDV�� FXDQGR� DGYHUWtD
GH� OD� SUHFDULHGDG� GHO� iPELWR� GH� OD� SULYDFLGDG� LQYDGLGR� SRU� OD
LQGXVWULD� GH� ORV� PHGLRV� GH� FRPXQLFDFLyQ� \� GH� OD� SURSDJDQGD� FR�
PHUFLDO� UHJLGD� SRU� ODV� WpFQLFDV� GH� OD� SXEOLF� UHODWLRQV�� GHWHUPLQDQWHV
SDUD� HQWHQGHU� OR� TXH� HO� WHyULFR� DOHPiQ� GHQRPLQD� OD� ´UHIHXGDOL]D�
FLyQµ� GH� OD� VRFLHGDG� LQGXVWULDO� DYDQ]DGD�� /D� JUDQ� ILFFLyQ� FRQVLV�
WLUtD� HQ� DSDUHQWDU� TXH� ORV� HOHFWRUHV� VRQ� WUDWDGRV� FRPR� FLXGDGDQRV
\� QR� FRPR� FRQVXPLGRUHV�� TXH� HO� ~QLFR� QRUWH� TXH� JXtD� D� HVWDV
DJHQFLDV� GH� VRFLDOL]DFLyQ� HV� OD� E~VTXHGD� \� SHUVHFXFLyQ� GHO� LQWHUpV
JHQHUDO�� FXDQGR� OD� UHDOLGDG� HQVHxD� TXH� HO� PDUNHWLQJ� QRV� UHJUHVD� D
IRUPDV� SUHEXUJXHVDV� GH� OD� UHSUHVHQWDFLyQ� SROtWLFD�� GRQGH� HO� PR�
PHQWR� GH� OD� UDFLRQDOLGDG�� IRUMDGD� D� WUDYpV� GH� OD� RSLQLyQ� S~EOLFD�
VH� YH� VXVWLWXLGR� SRU� OD� DFODPDFLyQ� SOHELVFLWDULD� GH� XQD� PDVD� TXH
SUHYLDPHQWH� KD� YLVWR� LQYDGLGD� \� GHVWUXLGD� VX� LQWLPLGDG� \� SULYDFL�
GDG�� (O� GHWHULRUR� FUHFLHQWH� GHO� SURFHVR� GH� FUHDFLyQ� GH� ¶RSLQLyQ
S~EOLFD·� TXH� VH� SURGXFH� HQ� HO� PDUFR� GHO� (VWDGR� VRFLDO� HV� HYLGHQWH
UHVSHFWR� GHO� (VWDGR� EXUJ~HV� GH� GHUHFKR� GRQGH� ´OD� HPLVLyQ� GHO
YRWR� HUD� FRQVLGHUDGR� WDQ� VyOR� FRPR� HO� DFWR� GH� FRQFOXVLyQ� GH� XQD
GLVSXWD� S~EOLFD� \� FRQWLQXDGDPHQWH� PDQWHQLGD� \� FRPSXHVWD� GH� DU�
JXPHQWRV� \� FRQWUDDUJXPHQWRVµ���
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$Vt� ODV� FRVDV�� QR� HV� SRVLEOH� GHVFRQRFHU� TXH� OD� SDUWLFLSDFLyQ� GH
ORV� FLXGDGDQRV� HQ� ORV�DVXQWRV�S~EOLFRV�� HQ� WLHPSRV�GH� OD� UHYROXFLyQ
WHFQROyJLFD� \� FLEHUQpWLFD�� RIUHFH� SRVLELOLGDGHV� LOLPLWDGDV� SHUR� WDP�
ELpQ� ULHVJRV� LQFRQPHQVXUDEOHV�� /DV� YLFLVLWXGHV� QR� VH� H[WLHQGHQ� VyOR
D� OD� SDUWLFLSDFLyQ� GH� ORV� FLXGDGDQRV� HQ� ODV� HOHFFLRQHV� SHULyGLFDV
SDUD� HOHJLU� D� VXV� UHSUHVHQWDQWHV�� 6L� DVt� IXHUD�� HO� SUREOHPD� VH� SUH�
VHQWDUtD�� DO� PHQRV�� HQ� JUDQ� PHGLGD� DFRWDGR�� 3HUR� UHVXOWD� TXH� FRQ
ORV� VLVWHPDV� LQIRUPiWLFRV� GLVSRQLEOHV� QDGD� LPSHGLUtD� DGHQWUDUVH� HQ
XQ� SURFHVR� SROtWLFR� HQ� TXH� ORV� HOHFWRUHV� IXHVHQ� SHUPDQHQWHPHQWH
FRQVXOWDGRV� SDUD� GHFLGLU� FXHVWLRQHV� GH� OD� JREHUQDFLyQ� RUGLQDULD� D
WUDYpV� GH� XQD� VXHUWH� GH� UHIHUpQGXP� SHUPDQHQWH�� 'H� HVWD� IRUPD�
SRGUtD� HQWHQGHUVH� DOFDQ]DGR� XQ� YLHMR� SDUDGLJPD� GHPRFUiWLFR�� OD
SDUWLFLSDFLyQ� LQPHGLDWD� \� SHUPDQHQWH� GH� ORV� FLXGDGDQRV� HQ� ORV
DVXQWRV� S~EOLFRV� \�� SRU� WDQWR�� OD� GHPRFUDFLD� GLUHFWD� KHFKD� UHDOL�
GDG�� /D� YLHMD� XWRStD� GH� 5RXVVHDX� VH� KDEUtD� FXPSOLGR� DO� ILQ�� /RV
JREHUQDQWHV� FRQVXOWDQ� FXDQWDV� GHFLVLRQHV� HVWLPDQ� SHUWLQHQWHV� \� FR�
QRFHQ� FRQ� LQPHGLDWH]� \� H[DFWLWXG� OD� YROXQWDG� GHO� FXHUSR� HOHFWRUDO�
(VWH� SOHELVFLWR� FRWLGLDQR� KDUtD� UHDOLGDG� XQD� SHUPDQHQWH� UHDFWXDOL�
]DFLyQ� GHO� YLHMR� ´FRQWUDWR� VRFLDOµ�� /D� WDUMHWD� PDJQpWLFD� \� HO� YRWR
HOHFWUyQLFR� KDEUtDQ� FRQYHUWLGR� D� OD� YLYLHQGD� HQ� XQD� XUQD� GH� FH�
PHQWR� \� KDEUtDQ� VXVWLWXLGR� D� OD� GHPRFUDFLD� UHSUHVHQWDWLYD� SRU� OD
¶GHPRFUDFLD� GRPLFLOLDULD·�� (Q� WDOHV� FRQGLFLRQHV� TXL]iV� QR� VHD� XQ
DWUHYLPLHQWR� GHFLU�� FRQ� HO� SUHPLR� 1REHO� GH� %LRORJtD� VLU� 0DF)DU�
ODQH� %XUQHWW� TXH� ´HO� RUGHQDGRU� HV� OD� PD\RU� FRQTXLVWD� GHO� HVStULWX
KXPDQR� GHVGH� OD� LQYHQFLyQ� GH� OD� HVFULWXUDµ�
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(O� PRPHQWR� GH� OD� YRWDFLyQ� HV� HO� DFWR� VREHUDQR� GH� H[SUHVLyQ
GHPRFUiWLFD� D� WUDYpV� GHO� FXDO� ORV� FLXGDGDQRV� HOHFWRUHV� PDQLILHVWDQ
VXV� SUHIHUHQFLDV� SROtWLFDV�� (Q� WpUPLQRV� SURFHVDOHV� FRQVWLWX\H� OD� IDVH
LQWHUPHGLD� GHO� SURFHGLPLHQWR� TXH� VH� LQLFLD� FRQ� OD� FRQYRFDWRULD� GH
ODV� HOHFFLRQHV� \� FXOPLQD� FRQ� HO� HVFUXWLQLR� \� OD� SURFODPDFLyQ� GH� HOHF�
WRV�� &RPR� VXSUHPR� DFWR� \� ULWR� GH� OD� GHPRFUDFLD�� OD� YRWDFLyQ� HV
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XQD� RSHUDFLyQ� GH� WUDQVFHQGHQFLD� LQLJXDODEOH�� 'H� DTXt�� TXH� VH� DOFH
FRPR� LPSUHVFLQGLEOH� JDUDQWL]DU� ORV� HOHPHQWRV� HVHQFLDOHV� GH� HVD
RSHUDFLyQ�� PX\� SDUWLFXODUPHQWH� OD� SHUVRQDOL]DFLyQ�� OD� XQLYHUVDOL�
GDG�� OD� LJXDOGDG�� OD� OLEHUWDG� \� HO� VHFUHWR� GHO� VXIUDJLR�� FRPR� SLH]DV
GHWHUPLQDQWHV� GH� OD� OHJLWLPLGDG� GHO� SURFHGLPLHQWR�

(Q� RUGHQ� D� FXPSOLPHQWDU� HVWRV� UHTXLVLWRV�� WRGDV� ODV� JDUDQWtDV
VHUiQ� SRFDV� SRU� FXDQWR� HO� YRWR� HV� HO� HOHPHQWR� FHQWUDO� \� SUHHPL�
QHQWH� GH� OD� WRPD� GH� GHFLVLRQHV� HQ� HO� SURFHVR� GHPRFUiWLFR�� VHD� HQ
HO� PRPHQWR� SURFHGLPHQWDO� GH� OD� IRUPDFLyQ� GH� OD� YROXQWDG� GHO
yUJDQR� FROHJLDGR�� VHD� HQ� HO� PRPHQWR� GH� HOHJLU� UHSUHVHQWDQWHV� R
VH� WUDWH�� HQ� ILQ�� GH� UHVSRQGHU� HQ� UHIHUpQGXP� D� XQD� FRQVXOWD� GH
HVSHFLDO� WUDQVFHQGHQFLD� SROtWLFD�

4XH� HO� PpWRGR� GH� YRWDFLyQ� HOHFWUyQLFD� TXH� VH� YLHQH� XWLOL]DQGR
HQ� ODV� DVDPEOHDV� OHJLVODWLYDV� QR� HV� LQIDOLEOH� KD� TXHGDGR� DFUHGLWDGR
FODUDPHQWH� HQ� QXHVWUD� SURSLD� H[SHULHQFLD� SDUODPHQWDULD�� DO� XWLOL�
]DUVH� HVWD� PRGDOLGDG� SDUD� OD� IRUPDFLyQ� GH� OD� YROXQWDG� GH� OD� Fi�
PDUD�� $O� PDUJHQ� GH� ODV� QR� LQIUHFXHQWHV� DYHUtDV� PHFiQLFDV� \� ORV
LQH[SOLFDEOHV� HUURUHV� SDUD� HO� SURIDQR�� HO� SURFHGLPLHQWR� SXHGH� SUHV�
WDUVH� D�PDQLSXODFLyQ� \� DOWHUDFLyQ� GH� OD� YROXQWDG� GHO� yUJDQR��%DVWH
FLWDU� HQ� HVWH� SXQWR� FLHUWDV� YRWDFLRQHV� IUDXGXOHQWDV� DFDHFLGDV� HQ
QXHVWUDV� &RUWHV� *HQHUDOHV�� GRQGH� SDUODPHQWDULRV� GH� GLYHUVRV� SDU�
WLGRV� KDQ� SRGLGR� YRWDU� SRU� Vt� PLVPR� \� SRU� VX� FRPSDxHUR� GH� HV�
FDxR� DXVHQWH�� 6H� WUDWD� GH� XQD� SUiFWLFD� UHDOL]DGD� SRU� WRGRV� ORV
JUXSRV� HQ� DUDV� GH� HQFXEULU� XQD� FUXGD� UHDOLGDG�� OD� GHO� DXVHQWLVPR
SDUODPHQWDULR�

,QGHSHQGLHQWHPHQWH� GH� ORV� GHYDVWDGRUHV� HIHFWRV� SHGDJyJLFRV� \
GHO� SpVLPR� HMHPSOR� TXH� VXSRQH� HO� IUDXGH� HOHFWRUDO� FRPHWLGR� HQ� HO
¶WHPSOR� GH� OD� OLEHUWDG·�� HVWD� DFWLYLGDG� SHUYHUVD� VXSRQH� XQD� YLROD�
FLyQ� IURQWDO� GHO� DUWtFXOR� ����� GH� QXHVWUD� &RQVWLWXFLyQ� �´(O� YRWR� GH
6HQDGRUHV� \� GLSXWDGRV� HV� SHUVRQDO� H� LQGHOHJDEOHµ�� SURSLFLDGD�� SUH�
FLVDPHQWH�� SRU� HO� XVR� GH� OD� YRWDFLyQ� HOHFWUyQLFD� FRQYHUWLGD� HQ�PR�
GDOLGDG� GH� YRWDFLyQ� RUGLQDULD�� \� TXH� VHUtD� LPSRVLEOH� GH� SHUSHWUDU
GH� UHDOL]DUVH� OD� YRWDFLyQ� FRQ� HO� SURFHGLPLHQWR� WUDGLFLRQDO� GH� ¶OH�
YDQWDGRV·� \� ¶VHQWDGRV·� R� FRQ� HO� QRPLQDO� SRU� OODPDPLHQWR��(O�KHFKR
HV� D~Q� PiV� LUULWDQWH� VL� VH� SLHQVD� TXH�� IUHQWH� D� OD� DXVHQFLD� GH
WLSLFLGDG� SDUD� VHPHMDQWH� FRQGXFWD� HQ� ORV� UHJODPHQWRV� SDUODPHQWD�
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ULRV� GHO� &RQJUHVR� \� GHO� 6HQDGR�� HO� DUWtFXOR� ���� GH� OD� /H\� �������
2UJiQLFD� GHO� 5pJLPHQ� (OHFWRUDO� *HQHUDO�� ´FDVWLJD� FRQ� ODV� SHQDV
GH� SULVLyQ�PHQRU� HQ� JUDGR�PtQLPR�� LQKDELOLWDFLyQ� HVSHFLDO� \�PXOWD� GH
������� D� �������� SHVHWDV� D� ORV� FLXGDGDQRV� TXH� YRWHQ� GRV� R� PiV
YHFHV� HQ� OD� PLVPD� HOHFFLyQ� R� TXLHQHV� YRWHQ� GRORVDPHQWH� VLQ� FD�
SDFLGDG� SDUD� KDFHUORµ�

$VXPLGD� \D� SRU� ODV� SUiFWLFDV� SDUODPHQWDULDV� OD� YRWDFLyQ� HOHF�
WUyQLFD� FRPR� RUGLQDULD� \� KDELWXDO� HQ� ODV� FiPDUDV�� FRQYLHQH� H[D�
PLQDU� VXFLQWDPHQWH� ODV� SRVLELOLGDGHV� GH� XWLOL]DFLyQ� GHO� YRWR� HOHF�
WUyQLFR� HQ� HOHFFLRQHV� JHQHUDOHV�

$OXGLHQGR�� HQ� FRQFUHWR�� D� HVWH� VLVWHPD�� HO� FOiVLFR� WH[WR� GH� :�
-�� 0�� 0DFNHQ]LH� �(OHFFLRQHV� OLEUHV�� \D� LQGLFDED� TXH� XQD� GH� ODV� IRU�
PDV� SRVLEOHV� GH� HPLVLyQ� GH� VXIUDJLRV� HUD� OD� YRWDFLyQ� SRU� VLVWHPD
DXWRPiWLFR� HQ� XQD�PiTXLQD� DFFLRQDGD� SRU� HO� HOHFWRU�� (Q� HVWD�PR�
GDOLGDG� GH� YRWDFLyQ� VH� VXVWLWX\H� HO� VRSRUWH� SDSHO� GH� OD� SDSHOHWD� \
VREUHV� HOHFWRUDOHV� SRU� OD� DFWLYLGDG� PDQXDO� TXH� HO� HOHFWRU� UHDOL]D
DFFLRQDQGR� XQ� PDQGR� GH� XQD� FRPSXWDGRUD� TXH� JUDED� HO� VHQWLGR
GHO� YRWR�� 1DWXUDOPHQWH�� FRQ� FDUiFWHU� SUHYLR� HO� HOHFWRU� KD� GHELGR
LGHQWLILFDUVH� DQWH� HO� SUHVLGHQWH� GH� OD� PHVD� HOHFWRUDO� X� yUJDQR� VL�
PLODU� HQFDUJDGR� GH� UHFLELU� HO� YRWR�� 'H� HVWD� IRUPD�� OD� WpFQLFD� LP�
SDFWD� VREUH� HO� SURFHVR� HOHFWRUDO� DXWRPDWL]DQGR� HO� PRGR� GH� H[SUH�
VLyQ� GHO� VXIUDJLR� \� HO� GH� ORV� YRWRV�� VXVWLWX\HQGR� D� WRGR� XQ� ULWXDO
PRQWDGR� HQ� VRSRUWH� SDSHO� TXH� KD� YHQLGR� VLPEROL]DQGR� HO� DFWR
WUDGLFLRQDO� GH� OD� YRWDFLyQ� SRU� SDSHOHWDV�

$O� KLOR� GH� OD� LQQRYDFLyQ� WHFQROyJLFD� WDQWDV� YHFHV� PHQFLRQDGD�
HO� SURFHVR� GH� YRWDFLyQ� DXWRPDWL]DGD� VH� KD� LGR� JHQHUDOL]DQGR� HQ
ORV� (VWDGRV� 8QLGRV� GH� $PpULFD�� QR� HQ� HO� QLYHO� IHGHUDO�� DXQTXH� Vt
HQ� ORV� GLYHUVRV� HVWDGRV� GH� OD� XQLyQ�� JUDQ� SDUWH� GH� ORV� FXDOHV� OR
LPSODQWDQ� HQ� ODV� GLYHUVDV� HOHFFLRQHV� GH� QDWXUDOH]D� SROtWLFD� \� DG�
PLQLVWUDWLYD� TXH� VH� FHOHEUDQ� VLPXOWiQHDPHQWH� HQ� OD� PLVPD� IHFKD
\� HQ� HO� PLVPR� WHUULWRULR�� 0DFNHQ]LH� QRV� GHVFULEH� FRQ� VHQFLOOH]� HO
VLVWHPD� GH� YRWDFLyQ� UHIHULGR�� OD� PiTXLQD� VH� GLYLGH� HQ� FROXPQDV
HQ� FX\D� SDUWH� VXSHULRU� VH� LQGLFD� FODUDPHQWH� HO� REMHWR� GH� OD� HOHF�
FLyQ�� HQ� OD� SDUWH� LQIHULRU� H[LVWHQ� YDULRV� SXOVDGRUHV� TXH� FRUUHVSRQ�
GHQ� D� FDGD� XQR� GH� ORV� FDQGLGDWRV� TXH� VH� SUHVHQWDQ�� (O� HOHFWRU
SDVD� D� XQD� FDELQD�� GHELGDPHQWH� DLVODGD�� \� WUDV� SRQHU� HQ� IXQFLR�
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QDPLHQWR� OD� PiTXLQD�� DFFLRQD� ORV� PDQGRV� GH� FDGD� FROXPQD� KDVWD
TXH� ORV� LQGLFDGRUHV� VHxDODQ� ORV� QRPEUHV� GH� VX�SUHIHUHQFLD� �VL� GHVHD
OD� DEVWHQFLyQ�� QR� DFFLRQDUi� QLQJXQR��� SRU� ILQ�� SXOVD� GH� QXHYR� HO
PDQGR� SULQFLSDO� SDUD� GHMDU� UHJLVWUDGR� HO� YRWR�� /RV� YRWRV� VH� YDQ
FRQWDELOL]DQGR� HQ� OD� PiTXLQD� D� PHGLGD� TXH� VH� YDQ� HPLWLHQGR�� GH
IRUPD� TXH� SDUD� FRQRFHU� OD� VXPD� ILQDO� EDVWD� OHYDQWDU� ORV� SUHFLQWRV
\� OHHU� HO� UHVXOWDGR�

&RQ� SRVWHULRULGDG� VH� KD� DELHUWR� FDPLQR� HO� VLVWHPD� GH� SHUIRUD�
FLyQ� GH� WDUMHWDV� HQ� ODV� TXH� VH� LQFOX\HQ� ODV� GLYHUVDV� FDQGLGDWXUDV�
TXH� VRQ� LQWURGXFLGDV� HQ� PiTXLQDV� FRPSXWDGRUDV� TXH� HIHFW~DQ
HOHFWUyQLFDPHQWH� HO� UHFXHQWR�� (Q� ORV� ~OWLPRV� DxRV�� FRQ� HO� DYDQFH
WHFQROyJLFR�� VH� KDQ� LPSODQWDGR� QXHYDV� WpFQLFDV� PiV� FRPSOLFDGDV
\� WDPELpQ� PiV� DFFHVLEOHV�� FX\R� IXQFLRQDPLHQWR� VH� DVLPLOD� DO� GH
ORV� ¶FDMHURV� DXWRPiWLFRV·��(VWRV� DSDUDWRV� HVWiQ�GRWDGRV�GH�XQD�SDQ�
WDOOD� VHQVLEOH� HQ� OD� TXH� YDQ� DSDUHFLHQGR� ODV� LQVWUXFFLRQHV� \� ODV
GLYHUVDV� RSFLRQHV� GH� YRWR� VXVFHSWLEOHV� GH� VHU� VHOHFFLRQDGDV�� (O� SUR�
FHVR� IOX\H� GH� OD� VLJXLHQWH� PDQHUD�� HO� HOHFWRU� VH� LGHQWLILFD�� HO� SUH�
VLGHQWH� GH� OD�PHVD� OH� HQWUHJD� \� YDOLGD� OD� WDUMHWD� GH� YRWR�� HO� HOHFWRU
SHQHWUD� HQ� XQD� FDELQD� GHQWUR� GH� OD� FXDO� H[LVWH� XQD� SDQWDOOD� �OHF�
WRU�JUDEDGRU�� TXH� VH� DFFLRQD� FRQ� OD� WDUMHWD�� ,QPHGLDWDPHQWH� DSD�
UHFHQ� HQ� SDQWDOOD� ODV� OLVWDV� GH� FDQGLGDWRV� TXH� FRQFXUUHQ� D� OD� HOHF�
FLyQ�� HO� HOHFWRU� VHOHFFLRQD� HO� YRWR� HQ� XQD� SDQWDOOD� PHGLDQWH� XQ
OiSL]� PDJQpWLFR�� DSDUHFLHQGR� GHVSXpV� OD� RSFLyQ� GH� FRQILUPDFLyQ
R� DQXODFLyQ� GH� OD� YRWDFLyQ�� /D� WDUMHWD� VDOGUi� GHO� DSDUDWR� GH� IRUPD
DXWRPiWLFD�� &RQILUPDGD� VX� VHOHFFLyQ�� YXHOYH� D� OD� PHVD� SDUD� GH�
SRVLWDU� OD� WDUMHWD� GH� YRWR� HQ� OD� XUQD� HOHFWUyQLFD�� TXH� SRVHH� XQ
FRQWDGRU� TXH� IDFLOLWD� HQ� FXDOTXLHU� PRPHQWR� HO� SRUFHQWDMH� GH� SDU�
WLFLSDFLyQ�� 3DUD� FRQFOXLU� OD� YRWDFLyQ� \� HIHFWXDU� HO� HVFUXWLQLR�� HO
SUHVLGHQWH� \� RWUR� PLHPEUR� GH� OD� PHVD� WHFOHDQ� FyGLJRV� VHFUHWRV� \
VH� GD� SRU� ILQDOL]DGD� OD� YRWDFLyQ�� 7UDQVFXUULGRV� ��� VHJXQGRV�� OD
SDQWDOOD� FRQHFWDGD�D� OD�XUQD�PXHVWUD� ORV� UHVXOWDGRV�� TXH� VH�SXHGHQ
REWHQHU� LPSUHVRV�� DGHPiV� GH� VHU� WUDQVPLWLGRV� DO� FHQWUR� GH� SURFHVR
GH� GDWRV�� D� OD� YH]� TXH� VH� OHYDQWD� DFWD� GH� OD� YRWDFLyQ�
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/DV� YHQWDMDV� GHO� SURFHGLPLHQWR� HOHFWUyQLFR� GH� YRWDFLyQ� VRQ�� HQ
RSLQLyQ� GH� ORV� SDUWLGDULRV� GHO� VLVWHPD�� PHULGLDQDPHQWH� FODUDV�

�R� 6HQFLOOH]� SDUD� HO� HOHFWRU� HQ� OD� IRUPD�GH� YRWDFLyQ�� TXH� VH� HIHF�
W~D� D� WUDYpV� GH� WDUMHWD� FRQ� EDQGD� PDJQpWLFD�

�R� $XWHQWLFLGDG� GHO� YRWR�� DO� JDUDQWL]DU� TXH� HO� VXIUDJLR� TXH� HPLWH
HO� FLXGDGDQR� HV� FRPSOHWDPHQWH� SULYDGR� \� SHUVRQDO�

�R� 0i[LPD� H[DFWLWXG� \� UDSLGH]� HQ� OD� LQIRUPDFLyQ� D� OD� FLXGDGD�
QtD� GH� ORV� FDQGLGDWRV� HOHJLGRV�� PHGLDQWH� HO� HVFUXWLQLR� HOHFWUy�
QLFR� \� OD� WUDQVPLVLyQ� WHOHPiWLFD� GH� ORV� UHVXOWDGRV� HOHFWRUDOHV
GH� FDGD� PHVD�

�R� 0HQRU� FDUJD� GH� WUDEDMR� HQ� HO� HVFUXWLQLR� GH� OD� YRWDFLyQ� SDUD
HO� SHUVRQDO� TXH� LQWHUYLHQH� HQ� ODV� RSHUDFLRQHV� HOHFWRUDOHV�

�R� *DUDQWtD� GHO� VLVWHPD� HQ� FXDQWR� D� OD� FRQILGHQFLDOLGDG� \� D� OD
VHJXULGDG�

�R� 0RGHUQL]DFLyQ� GHO� VLVWHPD� GH� YRWDFLyQ�� DSUR[LPDQGR� \� IDPL�
OLDUL]DQGR� D� ORV� FLXGDGDQRV� HQ� OD� XWLOL]DFLyQ� GH� WHFQRORJtDV
QXHYDV�

�R� (VFUXWLQLR�� H[DFWR� \� HQ� WLHPSR� PtQLPR�
�R� (OLPLQDFLyQ� GH� WRGRV� ORV� SUREOHPDV� GHULYDGRV� GH� OD� YDOLGH]

GH� VREUHV� \� SDSHOHWDV�

3HUR�� QR� WRGR� VRQ� YHQWDMDV� HQ� HVWH� QXHYR� VLVWHPD�� SXHV� H[LVWHQ
FLHUWRV� ULHVJRV� HQ� RUGHQ� D� OD� VDOYDJXDUGD� GH� DOJXQR� GH� ORV� HOH�
PHQWRV� FOiVLFRV� TXH� VRQ� LQKHUHQWHV� DO� HMHUFLFLR� GHO� GHUHFKR� GH� VX�
IUDJLR� DFWLYR�� FRPR� VRQ� HO� VHFUHWR�� OD� LJXDOGDG� \� XQLYHUVDOLGDG� D
TXH� QRV� KHPRV� UHIHULGR� PiV� DUULED�� DGHPiV� GH� OD� VHJXULGDG� \
FHUWH]D� GH� ODV� RSHUDFLRQHV�

3RU� OR� TXH� VH� UHILHUH� D� OD� JDUDQWtD� GHO� YRWR� VHFUHWR�� SUHFLVR� HV
TXH� VH� DUELWUHQ� ORV� PHFDQLVPRV� GH� FRQWURO� TXH� GLVLSHQ� WRGD� GXGD
DO� UHVSHFWR�� +DVWD� DKRUD�� LQVWDODGR� FRPR� FHUHPRQLDO� HQ� QXHVWUD
FXOWXUD� GRPLQDQWH�� HO� FLXGDGDQR� FRQWHPSODED� FyPR� VX� SDSHOHWD�
SHUVRQDOPHQWH� HOHJLGD� R� FRQIHFFLRQDGD�� TXHGDED� GHSRVLWDGD� HQ� VX
SUHVHQFLD� HQ� OD� XUQD� WUDQVSDUHQWH� GH� FULVWDO�� /RV� DSRGHUDGRV� H
LQWHUYHQWRUHV� GH� ODV� GLYHUVDV� IXHU]DV� SROtWLFDV� FRQWURODQ� HQ� UHSUH�
VHQWDFLyQ� GHO� YRWDQWH� OD� SXUH]D� GHO� HVFUXWLQLR� \� FXLGDQ� GH� TXH� VX
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YRWR� HPLWLGR� D� IDYRU� GH� XQD� FDQGLGDWXUD� FRQFUHWD� TXHGH� GHELGD�
PHQWH� FRQWDELOL]DGR�� 'HVGH� HO� PRPHQWR� TXH� HVWD� RSHUDFLyQ� VH
FRQItD� D� XQD� PiTXLQD�� LPSUHVFLQGLEOH� SDUD� OD� OHJLWLPLGDG� GH� ODV
HOHFFLRQHV� UHVXOWD� JDUDQWL]DU� HO� VHFUHWR� \� OD� SXUH]D� GHO� HVFUXWLQLR�
WUDQVPLWLHQGR� VHJXULGDG� \� FRQILDQ]D� DO� HOHFWRU�� FXHVWLyQ� GH� tQGROH
ULWXDO� \� FXOWXUDO� TXH�� GHVGH� OXHJR�� QR� VH� FRQVHJXLUi� LQVHUWDU� HQ� OD
PHQWDOLGDG� GHO� HOHFWRU� FRP~Q� HQ� XQ� SHULRGR� EUHYH� GH� WLHPSR�

3RU� HOOR� OD� LQWURGXFFLyQ� GH� HVWD� PRGDOLGDG� GH� YRWDFLyQ� GHEH
KDFHUVH� FRQ� PHVXUD�� 'H� OR� FRQWUDULR�� SRU� HVWD� YtD� HVWDUtDPRV� SUR�
SLFLDQGR� XQD� VXHUWH� GH� VXIUDJLR� ¶FDSDFLWDULR·� \� H[SXOVDQGR� GHO� VLV�
WHPD� HOHFWRUDO� D� ORV� FLXGDGDQRV� TXH�� LQVWDODGRV� HQ� ODV� SDXWDV� FXO�
WXUDOHV� GHO� FRPSRUWDPLHQWR� HOHFWRUDO� FOiVLFR�� VH�PXHVWUDQ� UHWLFHQWHV
D� OD� XWLOL]DFLyQ� GH� OD� QXHYD� WHFQRORJtD�� (OOR� VXSRQGUtD� XQ� JUDYH
TXHEUDQWR� GHO� SULQFLSLR� GH� LJXDOGDG� GHO� VXIUDJLR�� 'H� DKt� TXH� UH�
VXOWH� LPSUHVFLQGLEOH� TXH� GXUDQWH� XQ� EXHQ� ODSVR� FRQYLYDQ� VLPXOWi�
QHDPHQWH� ORV� GRV� VLVWHPDV� GH� YRWDFLyQ�� 6REUH� WRGR� FXDQGR� ODV� H[�
SHULHQFLDV� KDELGDV� KDVWD� OD� IHFKD� HQ� (VSDxD� HQVHxDQ� TXH� OD
DFHSWDFLyQ� GHO� VLVWHPD� GH� YRWR� HOHFWUyQLFR� GHFUHFH� D� PD\RU� HGDG
GHO� HOHFWRU�

'HVGH� HO� SXQWR� GH� YLVWD� WpFQLFR�� \� DXQTXH� HOOR� QR� FRQVWLWX\D
XQ� SUREOHPD� LQVROXEOH�� SXHGHQ� VXEVLVWLU� OLPLWDFLRQHV� HQ� ODV� RSHUD�
FLRQHV� DXWRPDWL]DGDV��3RU� HMHPSOR�� OD� LPSRVLELOLGDG�GH�DxDGLU�QXH�
YRV�QRPEUHV� GH� FDQGLGDWRV�R� OD�GLILFXOWDG�GH� DGDSWDFLyQ�SDUD� WLSRV
GH� HOHFFLRQHV� HVSHFLDOPHQWH� FRPSOHMDV�� DXQTXH�� FLHUWDPHQWH� TXH
HQ� HVWDV� IDFHWDV� OD� LQQRYDFLyQ� WHFQROyJLFD� VXSHUDUi� ³VL� QR� OR� KD
KHFKR� \D³� GH� LQPHGLDWR� HVWRV� REVWiFXORV�

3RU� RWUD� SDUWH�� HO� PDWHULDO� HV� LQLFLDOPHQWH� FDUR� �HTXLSRV�� WpFQL�
FRV�� DOPDFHQDMH� HWFpWHUD�� \� SUHFLVD�� DGHPiV�� TXH� HQ� FDGD� FROHJLR
HOHFWRUDO� H[LVWD� SHUVRQDO� FXDOLILFDGR� SDUD� JDUDQWL]DU� HO� IXQFLRQD�
PLHQWR� GHO� VLVWHPD�� 6LQ� HPEDUJR�� HQ� EXHQD� PHGLGD� KD\� TXH� FRQ�
VLGHUDU�� WDPELpQ�� TXH� QR� HV� HVFDVR� HO� DKRUUR� VXVFHSWLEOH� GH� DOFDQ�
]DUVH�� SXHV� VHUtD� LQQHFHVDULR� OD� LPSUHVLyQ� GH� VREUHV� \� SDSHOHWDV�
LQFOXLGR� HO� PDLOLQJ� HOHFWRUDO�� DVt� FRPR� ORV� JDVWRV� GHULYDGRV� GHO� HV�
FUXWLQLR�

$� OD� SRVWUH�� HO� SUREOHPD� PiV� LPSRUWDQWH� TXH� VXEVLVWH� ³\� D� pO
\D� QRV� KHPRV� UHIHULGR³� HV� HO� FRQWURO� GH� ODV� RSHUDFLRQHV� HOHFWR�
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UDOHV�� TXH� GHMD� GH� VHU� MXUtGLFR� \� GHPRFUiWLFR� SDUD� FRQYHUWLUVH� HQ
LQYLVLEOH� \� WHFQRFUiWLFR�� (Q� QXHVWUD� RSLQLyQ� HV� HYLGHQWH� TXH� OD� LP�
SODQWDFLyQ�GHO� VLVWHPD�GH� YRWR� HOHFWUyQLFR�QR� LPSLGH�TXH� VLJD� VLHQ�
GR� LPSUHVFLQGLEOH� OD� DXWRULGDG� UHFHSWRUD� \� HVFUXWDGRUD� GH� ORV� VX�
IUDJLRV� �OD� PHVD� HOHFWRUDO� X� yUJDQR� VLPLODU�� TXH� LGHQWLILTXH� DO
HOHFWRU�� OH� SHUPLWD� HO� DFFHVR� D� OD� FDELQD�� FXLGH� GH� OD� FRUUHFWD� XWL�
OL]DFLyQ� GH� ORV� LQVWUXPHQWRV� WpFQLFRV� \� FHUWLILTXH� HO� HVFUXWLQLR�

8Q� ~OWLPR� REVWiFXOR� GHO� YRWR� SRU� RUGHQDGRU� OR� FRQVWLWX\H� OD
SRVLEOH� YLRODFLyQ� GHO� SULQFLSLR� GH� XQLYHUVDOLGDG�GHO� YRWR��3RU� FXDQ�
WR� VyOR� FDEH�H[SUHVDU� HO�PLVPR�PHGLDQWH� OD�SHUVRQDFLyQ�GHO� HOHFWRU
DQWH� OD� PHVD� HOHFWRUDO�� QR� H[LVWH�� HQ� SULQFLSLR�� SRVLELOLGDG� GH� GH�
OHJDFLyQ� QL� GH� YRWR� SRU� FRUUHR�� GH� IRUPD� TXH� ORV� HQIHUPRV�� LP�
SHGLGRV� R� DXVHQWHV�� HQWUH� RWURV�� SRGUtDQ� TXHGDU� DXWRPiWLFDPHQWH
H[FOXLGRV� GH� VX� GHUHFKR� GH� VXIUDJLR� DFWLYR�� VDOYR� TXH� OD� JHQHUDOL�
]DFLyQ� GH� ODV� UHGHV� LQIRUPiWLFDV� SXHGDQ� SRQHU� D� VX� GLVSRVLFLyQ
XQD� WHUPLQDO� GH� YRWDFLyQ�� &RQ� EDVH� HQ� OR� DQWHULRU�� HO� HOHPHQWR
ULWXDO� TXH� FXOWXUDOPHQWH� DSDUHFH� OLJDGR� DO� PRPHQWR� GHWHUPLQDQWH
GHO� IXQFLRQDPLHQWR� GHO� (VWDGR� GHPRFUiWLFR�� FXDO� HV� HO� DFWR� WUDGL�
FLRQDO�GH�YRWDFLyQ�SRU�SDSHOHWDV�TXH�SRU�HVWH�FRQGXFWR�GHVDSDUHFH�
DO� PDUJHQ� GH� ODV� GXGDV� TXH� SXHGHQ� VXEVLVWLU� SDUD� HO� OHJR� DFHUFD
GH� OD� SXUH]D�� WUDQVSDUHQFLD� \� YHUDFLGDG�GHO� HVFUXWLQLR�� SXHV� OD� -XQ�
WD� (OHFWRUDO�� FRPR� DXWRULGDG� HQFDUJDGD� GH� WDOHV� PHQHVWHUHV�� QR
UH~QH�� VHJ~Q� KHPRV� GLFKR�� ORV� FRQRFLPLHQWRV� QHFHVDULRV� SDUD�� SRU
Vt�� YHODU� SRU� ORV� SULQFLSLRV� UHFWRUHV� GHO� SURFHVR�� (O� PXQGR� GH� OD
FLHQFLD� VXVWLWXLUtD� DO� PXQGR� GH� OD� JDUDQWtD� TXH� RIUHFH� HO� GHUHFKR
\� KDVWD� HO� VLVWHPD� GH� UHFXUVRV� MXUtGLFRV� VH� KDUtD� HQRUPHPHQWH� GL�
ILFXOWRVR�

<� QR� UHVXOWDQ� HQ� DEVROXWR� GHVGHxDEOHV�� HQ� ILQ�� ORV� HOHPHQWRV
DWLQHQWHV� D� OD� VHJXULGDG� GHO� VLVWHPD� LQIRUPiWLFR� \� ORV� HYHQWXDOHV
VDERWDMHV� TXH� SRGUtD� VXIULU�� 3LpQVHVH� TXH� VL� XQ� ¶YLUXV� LQIRUPiWLFR·
�SRU� HMHPSOR�� HO� FRQRFLGR� FRPR� ,� ORYH� \RX�� DFDHFLGR� D� SULPHURV� GH
PD\R� GH� ������ SXHGH� SDUDOL]DU� PLOORQHV� GH� RUGHQDGRUHV� HQ� WRGR
HO� PXQGR� \� SHQHWUDU� HQ� ODV�PLVPDV� HQWUDxDV� GH� OD� 1$6$�� QR� KD\
UD]yQ� SDUD� FUHHU� TXH� OD� VHJXULGDG� GHO� VLVWHPD� HVWi� JDUDQWL]DGD�
$QWHV�DO� FRQWUDULR��KD\�TXH�FHUFLRUDUVH�GH�TXH� OD� UHODWLYD� IUDJLOLGDG
GH� OD� SURWHFFLyQ� GH� ODV� UHGHV� LQIRUPiWLFDV� VXPLQLVWUD� ORV� HOHPHQWRV
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GH� VHJXULGDG� MXUtGLFD� QHFHVDULRV� SDUD� OD� OHJLWLPLGDG� GH� ORV� UHVXO�
WDGRV� HOHFWRUDOHV�

9,�� $/*81$6� (;3(5,(1&,$6� '(� 9272� (/(&75Ð1,&2

�� /D� H[SHULHQFLD� FRPSDUDGD

&RPR� KD� VLGR� SRVLEOH� HVWXGLDU���� LQGHSHQGLHQWHPHQWH� GHO� FDVR
GH� (VWDGRV� 8QLGRV� GH� $PpULFD� \D� FLWDGR�� HQ� (XURSD� ODV� SULPHUDV
H[SHULHQFLDV� GH� YRWR� HOHFWUyQLFR� VH� KDQ� UHJLVWUDGR� HQ� %pOJLFD�
)UDQFLD� \� +RODQGD�� (Q� %pOJLFD� VH� H[SHULPHQWy� SRU� SULPHUD� YH]
HQ� ODV� HOHFFLRQHV� OHJLVODWLYDV� \� SURYLQFLDOHV� GH� ��� GH� QRYLHPEUH� GH
����� HQ� GRV� SHTXHxRV� FDQWRQHV�� \� GHVGH� HQWRQFHV� VH� KD� LGR� H[�
WHQGLHQGR� D� RWURV� ��� GH� ORV� ���� FDQWRQHV� EHOJDV�� (O� VLJXLHQWH� PR�
PHQWR� H[SHULPHQWDO� OR� FRQVWLWX\HURQ� ODV� HOHFFLRQHV� DO� 3DUODPHQWR
(XURSHR� GH� ��� GH� MXQLR� GH� ����� \� HO� WHUFHUR� ODV� HOHFFLRQHV� FR�
PXQDOHV� \� SURYLQFLDOHV� GH� �� GH� RFWXEUH� GH� ������ (Q� HOODV� VH� SXGR
FRQVWDWDU� TXH� XQ� EXHQ� VHFWRU� GHO� HOHFWRUDGR� QR� WHUPLQD� GH� DVXPLU
FXOWXUDOPHQWH� ODV� QXHYDV� WpFQLFDV� HPSOHDGDV�� 6LQ� HPEDUJR�� WUDV� OD
FHOHEUDFLyQ� GH� ODV� HOHFFLRQHV� OHJLVODWLYDV� \� GH� FRQVHMRV� UHJLRQDOHV
GH� ��� GH� PD\R� GH� ������ SDUHFHQ�� HQ� SULQFLSLR�� KDEHUVH� VXSHUDGR
EXHQD� SDUWH� GH� HVWDV� VXVSLFDFLDV� UHVSHFWR� DO� XVR� GHO� VLVWHPD� GH
WDUMHWD� FRQ� EDQGD� PDJQpWLFD�

(Q� )UDQFLD�� HO� VLVWHPD� HOHFWUyQLFR� VH� XWLOL]y� SRU� YH]� SULPHUD
FRQ� RFDVLyQ� GHO� UHIHUpQGXP�GH� VHSWLHPEUH� GH� ������ GH� UDWLILFDFLyQ
GHO� 78(�� HQ� HO� PXQLFLSLR� GH� 6DQWHQ\�� GH� ����� HOHFWRUHV�� UHSLWLpQ�
GRVH� OD� H[SHULHQFLD� XQ� DxR� GHVSXpV�� HQ� PDU]R� GH� ����� HQ� HO� PX�
QLFLSLR� GH� &DHQ� SDUD� ODV� HOHFFLRQHV� OHJLVODWLYDV�� HQ� WRGR� FDVR� D
PRGR� HVWULFWDPHQWH� H[SHULPHQWDO� \� FRPSDWLELOL]DQGR� HO� VLVWHPD
HOHFWUyQLFR� FRQ� HO� WUDGLFLRQDO�

(Q�+RODQGD� OD� RSFLyQ� HQWUH� HOHJLU� HO� VLVWHPD�GH� YRWR� WUDGLFLRQDO
R� HO� GH� XWLOL]DFLyQ� GH� PiTXLQDV� GH� YRWDU� FRUUHVSRQGH� D� ODV� DXWR�
ULGDGHV� PXQLFLSDOHV� FRPSHWHQWHV�� 3DUHFH� SODXVLEOH� HVWLPDU� TXH� DO�
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�� $UQDOGR� $OFXELOOD�� (�� \� '·$PEURVLR� L� *RPDUL]�� $��� ´(O� YRWR� HOHFWUyQLFR�� DOJXQDV
H[SHULHQFLDV� UHFLHQWHVµ��&XDGHUQRV� GH�'HUHFKR� 3~EOLFR�� Q~P�� ���PD\R�DJRVWR� GH� ������ SS�� ���� \� VV�



UHGHGRU� GHO� ���� GH� ORV� HOHFWRUHV� XWLOL]DQ� PiTXLQDV� GH� YRWDU� HQ
FXDOTXLHU�PRGDOLGDG� GH� HOHFFLRQHV��PHGLDQWH� XQ� VLVWHPD�GH� WDEOHUR
HOHFWUyQLFR�� (O� &RQVHMR� (OHFWRUDO�� FRPR� DXWRULGDG� VXSUHPD� HQ� OD
PDWHULD��KD�HYDFXDGR�XQ� LQIRUPH� IDYRUDEOH�DO� VLVWHPD�GH�YRWR�HOHF�
WUyQLFR� XWLOL]DGR� HQ� %pOJLFD�� FRQ� OR� TXH� HV� GH� SUHYHU� OD� VXVWLWXFLyQ
GHO� WDEOHUR� HOHFWUyQLFR� SRU� OD� WDUMHWD� FRQ� EDQGD� PDJQpWLFD�

(Q� RWUDV� FRQWLQHQWHV�� \� HQ� FRQFUHWR� HQ� $PpULFD�� VH� KD� H[SHUL�
PHQWDGR� WDPELpQ�HO�YRWR�HOHFWUyQLFR��(O� VLVWHPD�XWLOL]DGR�FRQ�p[LWR
HQ� ODV� ~OWLPDV� HOHFFLRQHV� SUHVLGHQFLDOHV� GH� 9HQH]XHOD� UHVSRQGH� DO
VLJXLHQWH� HVTXHPD�� HO� YRWDQWH�� SDSHOHWD� HQ� PDQR�� OD� LQWURGXFH� HQ
XQD�PiTXLQD� \�QR� HQ�XQD�XUQD��/D�PiTXLQD� ¶OHH·� OR�TXH� HO� HOHFWRU
KD� PDUFDGR� D� PDQR� \� WUDQVPLWH� OD� LQIRUPDFLyQ� DO� FHQWUR� GH� SUR�
FHVR� GH� GDWRV�� (VWH� SDtV� KD� LQFRUSRUDGR� \D� D� VX� OHJLVODFLyQ� HOHF�
WRUDO� OD� SUHYLVLyQ� GHO� YRWR� SRU� FRPSXWDGRU�

%UDVLO� HV� XQR� GH� ORV� (VWDGRV� TXH� KD� H[SORUDGR� HVWH� SURFHGL�
PLHQWR� D� PRGR� GH� SUXHED� HQWUH� ORV� DxRV� ����� D� ������ (O� VLVWHPD
GH� YRWR� HOHFWUyQLFR� VH� XWLOL]y� SRU� SULPHUD� YH]� HQ� ODV� HOHFFLRQHV
PXQLFLSDOHV� GH� �� GH� RFWXEUH� GH� ������ DIHFWDQGR� D� WRGDV� ODV� FDSL�
WDOHV� GHO� (VWDGR� \� D� ODV� PXQLFLSDOLGDGHV� GH� PiV� GH� �������� HOHF�
WRUHV�� TXH� D� VX� YH]� UHSUHVHQWDEDQ� DO� ���� GHO� FRQMXQWR� GHO� FXHUSR
HOHFWRUDO�� /D� PRGDOLGDG� HOHJLGD� UHDOL]D� ODV� VLJXLHQWHV� RSHUDFLRQHV�
HO� YRWDQWH�� HQ� VX� FROHJLR� HOHFWRUDO�� VH� HQIUHQWD� D� XQD� SDQWDOOD� WiFWLO
TXH�� D� WRTXH� GH� tQGLFH�� OH� YD� SUHVHQWDQGR� ODV� GLIHUHQWHV� RSFLRQHV�
$O� LJXDO� TXH� HQ� HO� VLVWHPD� YHQH]RODQR�� HO� SURFHVR� GH� ORV� GDWRV� HV
DXWRPiWLFR

5HFLHQWHPHQWH�� HO� YRWR� HQ� ,QWHUQHW� IXH� HO� JUDQ� SURWDJRQLVWD� GH
ODV� SULPDULDV� GHPyFUDWDV� GH� $UL]RQD�� FHOHEUDGDV� HO� ��� GH� PDU]R
GH� ������ \� HQ� ODV� TXH� OD� SDUWLFLSDFLyQ� GXSOLFy� HO� UpFRUG� DQWHULRU
HQ� HVH� (VWDGR�� (Q� HVWD� SLRQHUD� H[SHULHQFLD� PXQGLDO� GH� SDUWLFLSD�
FLyQ� SROtWLFD� D� WUDYpV� GH� ORV� PHFDQLVPRV� GH� OD� UHYROXFLyQ� GLJLWDO�
FDVL� OD� PLWDG� GH� ORV� ������� VXIUDJLRV� H[SUHVDGRV� FLUFXODURQ� SRU� HO
¶FLEHUHVSDFLR·�� (O� H[SHULPHQWR� GH� $UL]RQD� KDEtD� FRQFLWDGR� XQ
HQRUPH� LQWHUpV�� DO� FRQVWLWXLU� OD� SULPHUD� YH]� TXH� VH� XWLOL]DED� HO
VLVWHPD�GH�YRWR�D� WUDYpV�GH� ,QWHUQHW� HQ�XQDV� HOHFFLRQHV� WUDGLFLRQDOHV�
/D� H[SHULHQFLD� IXH� DXWRUL]DGD� MXGLFLDOPHQWH�� DO� QR� HVWLPDUVH� OD� UH�
FODPDFLyQ� GH� XQ� JUXSR� GH� FLXGDGDQRV� TXH� HQWHQGtD� TXH� WDO� PR�
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GDOLGDG� GH� YRWDFLyQ� SRGtD� GLVFULPLQDU� D� ODV� PLQRUtDV� UDFLDOHV� \
FXOWXUDOHV�� FRQ�PHQRV� FRQRFLPLHQWRV� \� SRVLELOLGDGHV� SDUD� HO� DFFHVR
D� OD� UHG�� 'H� ORV� ������� HOHFWRUHV� GHPyFUDWDV� UHJLVWUDGRV� TXH� HPL�
WLHURQ� VX� YRWR�� ������� DSUR[LPDGDPHQWH� OR� KLFLHURQ� D� WUDYpV� GH
OD� UHG�� 'H� DKt� KDQ� GHGXFLGR� ORV� SDUWLGDULRV� GHO� VLVWHPD� TXH� VX
XWLOL]DFLyQ� LQFUHPHQWDUi� OD� SDUWLFLSDFLyQ� FLXGDGDQD� HQ� HO� SURFHVR
GHPRFUiWLFR�� &RQ� WRGR�� KD\� TXH� GHMDU� FRQVWDQFLD� GH� TXH� HQ� OD
YRWDFLyQ� GH� $UL]RQD� KXER� FLHUWRV� SUREOHPDV� WpFQLFRV� PHQRUHV� \
VDWXUDFLyQ� GH� ODV� FRQH[LRQHV� HQ� DOJXQD� RFDVLyQ�� (Q� ORV� PRPHQWRV
GH�PD\RU�SDUWLFLSDFLyQ�� ORV� HOHFWRUHV� HPSOHDURQ�KDVWD�GLH]�PLQXWRV
HQ� GHSRVLWDU� HOHFWUyQLFDPHQWH� VX� YRWR�� DXQTXH�³FRPR� VHxDODURQ� HQ
VX� PRPHQWR� ORV� SDUWLGDULRV� GHO� H[SHULPHQWR³� HVH� WLHPSR� HV� PX�
FKR� PHQRU� TXH� HO� H[LJLGR� SDUD� HO� GHVSOD]DPLHQWR� D� XQ� FROHJLR
HOHFWRUDO�

$� SHVDU� GH� HVWD� H[SHULHQFLD� SRVLWLYD� GH� ODV� HOHFFLRQHV� SUHVLGHQ�
FLDOHV�QRUWHDPHULFDQDV�� HV� OR�FLHUWR�TXH� OD�SREODFLyQ�³PiV�� FXDQWR
PiV� DWUDVDGR� HV� HO� SDtV� HQ� VX� GHVDUUROOR� GHPRFUiWLFR³� GHVFRQItD
GHO� SURFHVR� D� SDUWLU� GHO� PRPHQWR� HQ� TXH� SLHUGH� HO� FRQWURO� FRQ�
YHQFLRQDO� GHO� HVFUXWLQLR�� (Q� WDO� VHQWLGR� SXHGH� HQWHQGHUVH� FyPR� HQ
ODV� ~OWLPDV� HOHFFLRQHV� D� OD� 3UHVLGHQFLD� GH� OD� 5HS~EOLFD� GH� 3HU~�
FHOHEUDGDV� HQ� DEULO�PD\R� GH� ������� OD� RSRVLFLyQ� DO� SUHVLGHQWH� HQ
IXQFLRQHV�� $OEHUWR� )XMLPRUL�� GHQXQFLy� OD� IDOWD� GH� ILDELOLGDG� GHO� VLV�
WHPD� GH� FyPSXWR� MXQWR� D� VRILVWLFDGDV� PRGDOLGDGHV� GH� IUDXGH� HOHF�
WRUDO�� FRPR� OD� VXSXHVWD� FDSDFLGDG� GHO� 6HUYLFLR� GH� ,QWHOLJHQFLD�1D�
FLRQDO� �6,1�� GH� LQWHUIHULU� \� PDQLSXODU� ORV� GDWRV� WUDQVPLWLGRV�� YtD
VDWpOLWH�� DO� FHQWUR� GH� FyPSXWR� GH� OD� 2ILFLQD� 1DFLRQDO� GH� 3URFHVRV
(OHFWRUDOHV� �213(��

�� /D� H[SHULHQFLD� HVSDxROD

3RU� OR� TXH� VH� UHILHUH� D� OD� H[SHULHQFLD� HVSDxROD� HV� FRQRFLGR
FyPR� OD� QRUPDWLYD� HOHFWRUDO�� WDQWR� OD� SUHFRQVWLWXFLRQDO��� FRPR� OD
DSUREDGD� HQ� GHVDUUROOR� GH� OD� &RQVWLWXFLyQ�� HQ� FRQFUHWR� OD� /H\
2UJiQLFD� �������� GH� ��� GH� MXQLR�� GHO� 5pJLPHQ� (OHFWRUDO� *HQHUDO
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�� 5HDO� 'HFUHWR�/H\� ��������� GH� ��� GH� PDU]R� \� /H\� GH� (OHFFLRQHV� /RFDOHV� ��������
GH� ��� GH� MXOLR�



�/25(*��� QR� HVWDEOHFtDQ� QLQJ~Q� WLSR� GH� GLVSRVLFLRQHV� HQ� RUGHQ� D
OD� SRVLELOLGDG� GH� DXWRUL]DU� OD� YRWDFLyQ� SRU� VLVWHPD� HOHFWUyQLFR�� (V
PiV�� HO� LQFLVR� ILQDO�GHO�DUWtFXOR������GH�HVWD�~OWLPD�QRUPD�HVWDEOHFH
TXH� ´GHQWUR� GH� OD� FDELQD� HO� YRWDQWH� SRGUi� HOHJLU� ODV� SDSHOHWDV
HOHFWRUDOHV� H� LQWURGXFLUODV� HQ� ORV� FRUUHVSRQGLHQWHV� VREUHVµ�� TXH� HQ�
WUHJDUi� DO� SUHVLGHQWH� GH� OD� PHVD� SDUD� VX� GHSyVLWR� HQ� OD� XUQD� FR�
UUHVSRQGLHQWH�

3RU� VX� SDUWH�� HO� DUWtFXOR� ��� GH� OD� /25(*� HVWDEOHFH� OD� FRPSH�
WHQFLD� GH� ODV� -XQWDV� (OHFWRUDOHV� 3URYLQFLDOHV� SDUD� DSUREDU� ORV
PRGHORV� GH� SDSHOHWDV� \� VREUHV� HOHFWRUDOHV� FRUUHVSRQGLHQWHV� D� VX
FLUFXQVFULSFLyQ�� DVHJXUDQGR� OD� GLVSRQLELOLGDG� GH� DPERV� \� JDUDQWL�
]DQGR� TXH� ODV� SDSHOHWDV� \� VREUHV� FRQIHFFLRQDGRV� SRU� ORV� JUXSRV
SROtWLFRV� TXH� VH� SUHVHQWDQ� D� ODV� HOHFFLRQHV� VH� DMXVWHQ� DO� PRGHOR
RILFLDO�

3RU� RWUR� ODGR�� OD� /H\� 2UJiQLFD� �������� GH� ��� GH� HQHUR�� GH
UHJXODFLyQ� GH� ODV� GLVWLQWDV� PRGDOLGDGHV� GH� UHIHUpQGXP�� HVWDEOHFH
HQ� VX� DUWtFXOR� ����� TXH� ´/D� YRWDFLyQ� VH� UHDOL]DUi� SRU� PHGLR� GH
SDSHOHWDV� \� VREUHV� DMXVWDGRV� D� PRGHOR� RILFLDO� \� FRQWHQGUi� LPSUHVR
HO� WH[WR� GH� OD� FRQVXOWDµ�� <�� ILQDOPHQWH�� WDPSRFR�� FRQ� FDUiFWHU� JH�
QHUDO�� ODV� OH\HV� HOHFWRUDOHV� TXH� UHJXODQ� ODV� HOHFFLRQHV� D� ODV� DVDP�
EOHDV� OHJLVODWLYDV� GH� ODV� GLVWLQWDV� FRPXQLGDGHV� DXWyQRPDV� KDQ� HV�
WDEOHFLGR� SUHVFULSFLRQHV� DO� UHVSHFWR�� SXGLHQGR� KDEHUODV� HIHFWXDGR
SRU� FXDQWR� ORV� DUWtFXORV� ���� ��� �� \� �� QR� VRQ� GH� DSOLFDFLyQ� D� ODV
HOHFFLRQHV� GH� ORV� SDUODPHQWRV� WHUULWRULDOHV�

$KRUD� ELHQ�� DO� FDORU� GH� ODV� H[SHULHQFLDV� FRPSDUDGDV�� OD� LQH[LV�
WHQFLD� GH� UHJXODFLyQ� �VDOYR� HQ� HO� FDVR� GHO� 3DtV� 9DVFR�� QR� KD� LP�
SHGLGR� TXH� HQ� HO� iPELWR� DXWRQyPLFR� VH� KD\DQ� LPSXOVDGR� PRGD�
OLGDGHV� GH� YRWDFLyQ� HOHFWUyQLFD�� SUHYLD� DXWRUL]DFLyQ� SHUWLQHQWH� GH
OD� -XQWD� (OHFWRUDO� &HQWUDO� �-(&�� \� VLQ� PiV� YDORU� TXH� HO� GHO� SXUR
HQVD\R�� 6LJXLHQGR� EiVLFDPHQWH� HO� HVWXGLR� GH�(��$UQDOGR� \�$��'·$P�
EURVLR� H[SRQGUHPRV� ODV� SULQFLSDOHV� H[SHULHQFLDV� DO� UHVSHFWR�

(Q� WDO� VHQWLGR�� IXH� &DWDOXxD� OD� TXH� UHDOL]y� OD� SULPHUD� H[SHUL�
PHQWDFLyQ� FRQ� PRWLYR� GH� ODV� HOHFFLRQHV� DO� 3DUODPHQW� GH� �����
EDMR� ORV� DXVSLFLRV� GH� OD� &RQVHMHUtD� GH� *REHUQDFLyQ�� \� FLUFXQVFULWD
D� GRV� FROHJLRV� HOHFWRUDOHV�� XQR� GH� iPELWR� XUEDQR� �%DUULR� GHO� (Q�
VDQFKH� GH� %DUFHORQD�� \� RWUR� GH� iPELWR� UXUDO� �PXQLFLSLR� GH� $QJOpV
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HQ� *LURQD��� /D� -(&� DXWRUL]y� OD� YRWDFLyQ� HOHFWUyQLFD� VLHPSUH� TXH
VH� FXPSOLHVHQ� XQD� VHULH� GH� FRQGLFLRQHV�� FDUiFWHU� YROXQWDULR�� JD�
UDQWtD� GHO� VHFUHWR� GHO� YRWR�� UHDOL]DFLyQ� SRVWHULRU� D� OD� YRWDFLyQ� WUD�
GLFLRQDO� \� YDORU� PHUDPHQWH� H[SHULPHQWDO�� /D� DGPLQLVWUDFLyQ
HOHFWRUDO� HVWXYR� HQ� WRGR� PRPHQWR� LQIRUPDGD� GH� ORV� WUiPLWHV� HIHF�
WXDGRV�� YHODQGR� SRU� OD� LQIRUPDFLyQ� GHELGD� D� ORV� HOHFWRUHV� GH� ODV
PHVDV� DIHFWDGDV� \� D� ODV� IXHU]DV� SROtWLFDV� TXH� HQ� HOODV� VH� SUHVHQWD�
EDQ�� WRGR� HOOR� HQ� DUDV� GH� SUHVHUYDU� ORV� SULQFLSLRV� GH� REMHWLYLGDG
\� WUDQVSDUHQFLD� HOHFWRUDO� DVt� FRPR� HO� GHELGR� UHVSHWR� DO� SULQFLSLR
GH� LJXDOGDG� HQWUH� ORV� HOHFWRUHV�� (O� VLVWHPD�� HQ� VtQWHVLV�� VH� FRQWUDtD
D� ODV� VLJXLHQWHV� RSHUDFLRQHV�� LGHQWLILFDFLyQ� GHO� HOHFWRU� DQWH� HO� SUH�
VLGHQWH�� HQWUHJD� DO� HOHFWRU� GH� XQD� WDUMHWD� PDJQpWLFD�� HO� YRWDQWH
DFFHGH� D� XQ� OHFWRU�JUDEDGRU� VLWXDGR� HQ� XQD� FDELQD�� DSDUHFHQ� HQ
SDQWDOOD� ODV� FDQGLGDWXUDV�� VHOHFFLyQ� FRQ� OiSL]� ySWLFR� GH� DTXHOOD� D
OD� TXH� VH� RWRUJD� HO� YRWR�� YDOLGDFLyQ� GH� OD� RSHUDFLyQ� R� UHFWLILFDFLyQ
VL� KD\� HUURU� H� LQWURGXFFLyQ� GH� OD� WDUMHWD� HQ� XQD� XUQD� HOHFWUyQLFD�
)LQDOL]DGD� OD� YRWDFLyQ�� \� D� WUDYpV� GH� XQ� FyGLJR� VHFUHWR�� HO� SUHVL�
GHQWH� \� OD�PHVD� SURFHGHQ� DO� HVFUXWLQLR�� TXH� VH� WUDQVPLWH� DO� FHQWUR
GH� UHFDEDFLyQ� GH� GDWRV� D� OD� SDU� TXH� VH� OHYDQWD� HO� DFWD� FRUUHVSRQ�
GLHQWH�

(O� VHJXQGR� H[SHULPHQWR� GH� YRWR� HOHFWUyQLFR� DFDHFLy� FRQ�PRWLYR
GH� ODV� HOHFFLRQHV� DO� 3DUODPHQWR� GH� *DOLFLD� GH� ��� GH� RFWXEUH� GH
������ /D� RSHUDFLyQ� VH� UHDOL]y� HQ� GRV� PHVDV� GLIHUHQWHV� \� VRPHWLHQ�
GR� D� SUXHED� GRV� VLVWHPDV� GLYHUVRV� GH� YRWDFLyQ� HOHFWUyQLFD�� XQR
IUDQFpV� \� RWUR� MDSRQpV�� /D� GLIHUHQFLD� HQWUH� DPERV� HVWULED� HQ� OD
XUQD�� SXHV�PLHQWUDV� HQ� HO� VLVWHPD� IUDQFpV� pVWD� GLVSRQH�GH�XQ� OHFWRU
TXH� JUDED� HO� YRWR� \� OR� HQYtD� D� OD� PHPRULD�� HQ� HO� VLVWHPD� MDSRQpV
HQ� OD� XUQD� VH� GHSRVLWD� OD� WDUMHWD� SHUR� OD� OHFWXUD� GH� OD� YRWDFLyQ� OD
UHDOL]D� HO� PLVPR� DSDUDWR� TXH� JUDED�� 3DUD� OD� H[SHULPHQWDFLyQ� VH
VHOHFFLRQDURQ� GRV� FROHJLRV� GH� 6DQWLDJR� GH� &RPSRVWHOD� \� ORV� GDWRV
GH� FRPSRUWDPLHQWR� HOHFWRUDO� \� HO� UHVXOWDGR� GH� OD� HPSUHVD� KDQ� VLGR
VXILFLHQWHPHQWH� HVWXGLDGRV� SRU� (�� $UQDOGR� \� $�� '·$PEURVLR� HQ� HO
WUDEDMR� FLWDGR�

/D� WHUFHUD�H[SHULHQFLD� VH�SURGXFH�HQ�HO�iPELWR�GH� OD�FRPXQLGDG
DXWyQRPD� GHO� 3DtV� 9DVFR�� GRQGH� HO� YRWR� HOHFWUyQLFR� VH� LQWURGXFH
HQ� OD� ~OWLPD� UHIRUPD� HOHFWRUDO� DSUREDGD�� (Q� HIHFWR�� OD� /H\
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��������� GH� ��� GH� MXQLR��PRGLILFD� OD� /H\� �������� GH� ��� GH� MXQLR�
GH� (OHFFLRQHV� DO� 3DUODPHQWR� 9DVFR�� /D� UHIRUPD� LQWURGXFH� XQ� LQ�
QRYDGRU� FDStWXOR� ;� DO� WtWXOR� 9� TXH� UHJXOD� HO� SURFHGLPLHQWR� GH
YRWDFLyQ� HOHFWUyQLFD� D� WUDYpV� GH� XQ� QXHYR� DUWtFXOR� ���� ELV�� (Q
VtQWHVLV�� ORV� HOHPHQWRV� GHO� VLVWHPD� GH� YRWR� HOHFWUyQLFR� TXH� VH� LQ�
FOX\HQ� VRQ� OD� WDUMHWD� FRQ� EDQGD� PDJQpWLFD� GH� YRWDFLyQ�� OD� XUQD
HOHFWUyQLFD�� OD� SDQWDOOD� GH� YRWDU�� OD� FDELQD� HOHFWRUDO� \� HO� SURJUDPD
LQIRUPiWLFR� HOHFWRUDO�� (O� SURJUDPD� GHEHUi� FRQWHQHU� ODV� HVSHFLILFD�
FLRQHV� TXH� HQ� OD� /H\� VH� HVWDEOHFHQ� �IHFKD� GH� ODV� HOHFFLRQHV�� GHQR�
PLQDFLyQ�� VLJODV� \� VtPERORV� GH� ODV� FDQGLGDWXUDV� HWFpWHUD��� &RQ� HO
SURSyVLWR� GH� JDUDQWL]DU� OD� WUDQVSDUHQFLD� \� REMHWLYLGDG� GH� OD� YRWD�
FLyQ� \� GHO� HVFUXWLQLR� GH� FDGD� PHVD� FRUUHVSRQGH� D� OD� -XQWD� (OHF�
WRUDO� GH� OD� &RPXQLGDG� $XWyQRPD� DSUREDU� OD� YDOLGH]� GHO� IXQFLR�
QDPLHQWR� GHO� SURJUDPD� LQIRUPiWLFR�

/DV� GLVSRVLFLRQHV� ILQDOHV� GH� OD� UHIRUPD� OHJDO� HVWDEOHFtDQ� H[SUH�
VDPHQWH� TXH� HO� VLVWHPD� GH� YRWDFLyQ� HOHFWUyQLFD� QR� VHUtD� GH� DSOL�
FDFLyQ� SDUD� ODV� HOHFFLRQHV� DO� 3DUODPHQWR� 9DVFR� GH� ������ HVSHFLIL�
FiQGRVH� TXH� VX� XWLOL]DFLyQ� HQ� SRVWHULRUHV� FRPLFLRV� VH� GHFODUDUtD
SRU� HO� 3DUODPHQWR� 9DVFR�� D� SURSXHVWD� GHO� JRELHUQR�� TXLHQ� GHWHU�
PLQDUi� ODV� FLUFXQVFULSFLRQHV�� PXQLFLSLRV� R� VHFFLRQHV� HQ� TXH� KD\D
GH� DSOLFDUVH� OD� FRPSDWLELOLGDG� HQWUH� HO� VLVWHPD� FRQYHQFLRQDO� SRU
SDSHOHWDV� \� HO� VLVWHPD� HOHFWUyQLFR�� HVWDEOHFLpQGRVH�� HQ� VX� FDVR�� OD
SURJUHVLYD� LPSODQWDFLyQ� GH� pVWH�� 6LQ� HPEDUJR�� OD� IDOWD� GH� FRQVHQVR
JHQHUDO� HQ� HO� 3DUODPHQWR� VREUH� HO� XVR� GH� OD� LQQRYDFLyQ� OHJDO� LQ�
WURGXFLGD�KD� LPSRVLELOLWDGR�KDVWD� OD� IHFKD� OD�SUiFWLFD�GHO�YRWR�HOHF�
WUyQLFR�

/D� H[SRVLFLyQ� GH� PRWLYRV� GHO� 3UR\HFWR� GH� /H\� 9DVFR� GH� 5HIRU�
PD� (OHFWRUDO� VRUSUHQGH� SRU� OD� FRQWXQGHQFLD� GH� VXV� DILUPDFLRQHV
\� HO� RSWLPLVPR�JHQHUDOL]DGR� DQWH� HO� QXHYR�SURFHGLPLHQWR��(Q� HIHF�
WR�� FRQVLGHUD� HO� OHJLVODGRU� TXH� ´HQ� ORV� DOERUHV� GHO� VLJOR� ;;,�� OD
LQYHVWLJDFLyQ� \� HO� HVWXGLR� FRPSDUDGR� GH� ORV� SURFHGLPLHQWRV� PiV
DYDQ]DGRV� GH� YRWDFLyQ� UHJXODGRV� HQ� HO� GHUHFKR� HOHFWRUDO� HXURSHR
FRQGXFHQ� DO� UHWR� GH� OD� LPSODQWDFLyQ� GHO� YRWR� HOHFWUyQLFR� HQ� HO
DFWXDO� VLVWHPD� HOHFWRUDO� DXWRQyPLFRµ�� <� HOOR� GHVGH� OD� ILUPH� FUHHQ�
FLD� GH� TXH� HO� YRWR� HOHFWUyQLFR� ´FRQVWLWX\H� XQD� LQQRYDFLyQ� HQ� HO
SURFHVR� HOHFWRUDO� GHXGRUD� GHO� SURJUHVR� WHFQROyJLFRµ�� 3RU� HOOR�� ´ODV
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QXHYDV� WHFQRORJtDV�GHEHQ� HQFRQWUDU� DSOLFDFLyQ� HQ� OD� DFFLyQ�S~EOLFD
QR� VRODPHQWH� FRPR� WHFQRORJtDV� GH� FRQWURO�� VLQR�� DGHPiV�� FRPR
WHFQRORJtDV� TXH� IDYRUH]FDQ� OD� OLEHUWDGµ�� (O� OHJLVODGRU� YD� D~Q� PiV
OHMRV� HO� RWRUJDU� DO� YRWR� HOHFWUyQLFR

XQ� LPSRUWDQWH� HIHFWR� HGXFDWLYR� DO� DSUR[LPDU� D� ORV� FLXGDGDQRV� OD
XWLOL]DFLyQ�GH� WHFQRORJtDV�TXH�HQFXHQWUDQ�FDGD�YH]�PD\RU�DSOLFDFLyQ
HQ� ORV� PiV� GLIHUHQWHV� iPELWRV� GH� OD� YLGD���� (O� HVWDEOHFLPLHQWR� GHO
YRWR� HOHFWUyQLFR���� HV� OD� SULPHUD� UHVSXHVWD� TXH� DO� GHVDItR� GH� ODV� QXH�
YDV� WHFQRORJtDV� \� VXV� LPSOLFDFLRQHV� HQ� HO� SURFHVR� GHPRFUiWLFR� VH� GD
GHVGH� OD� &RPXQLGDG� $XWyQRPD� GHO� 3DtV� 9DVFR�� (V� SRU� WDQWR� XQ
SULPHU� SDVR� HQ� HVWH� SURFHVR� GH� PRGHUQL]DFLyQ� GH� OD� YLGD� SROtWLFD�
PHMRUDQGR� ORV� SURFHGLPLHQWRV� HOHFWRUDOHV� DQWHULRUHV� \� HGXFDQGR� D
OD� SREODFLyQ� HQ� OD� XWLOL]DFLyQ� GH� ODV� QXHYDV� WHFQRORJtDV�� TXH� DEUHQ
XQDV� SHUVSHFWLYDV� H� LQWHUURJDQWHV� GH� JUDQ� WUDQVFHQGHQFLD� HQ� HO� GH�
VDUUROOR� GH� ODV� IRUPDV� GH� SDUWLFLSDFLyQ� GHPRFUiWLFD�

3HUR�� HO� OHJLVODGRU� YDVFR� QR� VyOR� HQFXHQWUD� YHQWDMDV� HQ� HO� QXHYR
VLVWHPD�GHVGH� OD� IDPLOLDUL]DFLyQ�FRQ� ODV�QXHYDV� WHFQRORJtDV��(Q�RWUR
SODQR� HQWLHQGH� WDPELpQ� TXH� HO� YRWR� HOHFWUyQLFR

IDYRUHFH� OD� FODULGDG� \� REMHWLYLGDG� GH� ORV� SURFHGLPLHQWRV� HOHFWRUDOHV
\� OD� DXWHQWLFLGDG� GHO� YRWR�� DO� REOLJDU� DO� FLXGDGDQR� D� HPLWLU� VX� YRWR
GH� IRUPD�SHUVRQDO�� LPSLGLHQGR� ORV�FRQGLFLRQDPLHQWRV�TXH�HQ� OD�HPL �
VLyQ� GHO� YRWR� VH� SXHGHQ� GHULYDU� GH� OD� LQH[LVWHQFLD� GH� OD� REOLJDFLyQ
GH� UHDOL]DU� OD� VHOHFFLyQ� GH� OD� SDSHOHWD� GH� YRWR� GH� IRUPD� VHFUHWD� \
SHUVRQDO��$VLPLVPR�� HO� YRWR� HOHFWUyQLFR�³FRQWLQ~D� HO� OHJLVODGRU� YDV �
FR³� JDUDQWL]D� SOHQDPHQWH� HO� FDUiFWHU� VHFUHWR� \� OLEUH� GHO� GHUHFKR
GH� VXIUDJLR� DFWLYR���� 3RU� RWUD� SDUWH�� OD� PHQRU� FDUJD� GH� WUDEDMR� HQ
HO� GHVDUUROOR� GH� OD� YRWDFLyQ� SDUD� ORV� PLHPEURV� GH� ODV� PHVDV� HOHFWR �
UDOHV�� OD� SUHYLVLEOH� DXVHQFLD� GH� FRQIOLFWRV� HOHFWRUDOHV� HQ� HO� HVFUXWLQLR
GH� ORV� YRWRV�� OD� VLJQLILFDWLYD� UHGXFFLyQ� GHO� WLHPSR� HPSOHDGR� HQ� ODV
RSHUDFLRQHV� GH� HVFUXWLQLR���� DVt� FRPR� OD� Pi[LPD� H[DFWLWXG� \� SURQ�
WLWXG� HQ� OD� LQIRUPDFLyQ� D� OD� FLXGDGDQtD���� FRQILJXUDQ� HO� YRWR� HOHF �
WUyQLFR� FRPR� XQ� VLVWHPD� PiV� HILFD]�� SRU� VX� SULYDFLGDG�� VHJXULGDG�
VHQFLOOH]�� UDSLGH]� \� PRGHUQLGDG�

8Q� ~OWLPR� HMHPSOR� SRGHPRV�PHQFLRQDU� HQ� HO� iPELWR� GH� OD� &R�
PXQLGDG� $XWyQRPD� GH� 9DOHQFLD�� GRQGH� VH� SXVR� HQ� PDUFKD� XQD
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H[SHULHQFLD� SLORWR� GH� YRWDFLyQ� HOHFWUyQLFD� YLUWXDO� HQ� OD� WRWDOLGDG
GHO�PXQLFLSLR� GH�9LOOHQD� �������� HOHFWRUHV���(OOR� DFDHFLy� HQ� OD� FRQ�
YRFDWRULD� GH� HOHFFLRQHV� D� ODV�&RUWHV�9DOHQFLDQDV� GH� MXQLR� GH� �����
/D� QRYHGDG� GH� HVWD� RSHUDFLyQ�� SUHYLDPHQWH� DXWRUL]DGD� SRU� OD� -XQ�
WD� (OHFWRUDO� GH� OD� &RPXQLGDG� $XWyQRPD�� UHVLGtD� HQ� TXH� SRU� SUL�
PHUD� YH]� OD� YRWDFLyQ� VH� KDFtD� H[WHQVLEOH� D� OD� WRWDOLGDG� GHO� FHQVR
HOHFWRUDO� GH� XQ� PXQLFLSLR� GH� WLSR� PHGLR�� HVSHFLDOPHQWH� HTXLSDGR
GHVGH� HO� SXQWR�GH� YLVWD� HOHFWUyQLFR��/D� LQLFLDWLYD� VH� HQJOREDED�GHQ�
WUR� GHO� 3URJUDPD� ,QIRYLOOH�� HQ� FXDQWR� RULHQWDFLyQ� HVWUDWpJLFD� GLUL�
JLGD� D� IDFLOLWDU� HO� WUiQVLWR� GH� HVD� &RPXQLGDG� $XWyQRPD� KDFLD� OD
VRFLHGDG� GH� OD� LQIRUPDFLyQ�� 1DWXUDOPHQWH� VH� WUDWy� GH� XQD� SUXHED
VLQ� YDOLGH]� OHJDO� DOJXQD�� FRQ� FDUiFWHU� YROXQWDULR� \� SDUDOHOD� D� OD
UHDOL]DGD� SRU� HO� VLVWHPD� FRQYHQFLRQDO� GH� SDSHOHWDV�� 8Q� QXHYR� HV�
WXGLR�� HQ� VXPD�� GH� FDUD� D� VX� HYHQWXDO� LPSODQWDFLyQ� HQ� IXWXURV
SURFHVRV� HOHFWRUDOHV�

9,,�� %,%/,2*5$)Ì$

$51$/'2� $/&8%,//$�� (�� \� '·$0%526,2� ,� *20$5,=�� $��� ´(O� YRWR
HOHFWUyQLFR�� $OJXQDV� H[SHULHQFLDV� UHFLHQWHVµ��&XDGHUQRV� GH� 'HUHFKR
3~EOLFR�� Q~P�� ��� PD\R�DJRVWR� GH� �����

%$/$*8(5� &$//(-Ð1�� )��� )XHQWHV� GHO� GHUHFKR�� 2UGHQDPLHQWR� JHQHUDO� GHO
(VWDGR� \� RUGHQDPLHQWR� DXWRQyPLFR�� 0DGULG�� 7HFQRV�� ������ W�� ,,�

%85.(�� (��� ´6SHHFK� WR� WKH� HOHFWRUV� RI� %ULVWROµ�� 6SHHFKHV� DQG� OHWWHUV
RQ� DPHULFDQ� DIIDLUV�� /RQGUHV�� (YHU\PDQV� /LEUDU\�� �����

&$67(//�� 0��� /D� HUD� GH� OD� LQIRUPDFLyQ�� 0DGULG�� $OLDQ]D� (GLWRULDO�
�����

*$5&Ì$� 3(/$<2�� 0��� %XURFUDFLD� \� WHFQRFUDFLD�� 0DGULG�� $OLDQ]D� (GL�
WRULDO�� �����

³³³��/DV� WUDQVIRUPDFLRQHV� GHO� (VWDGR� FRQWHPSRUiQHR��0DGULG�� $OLDQ]D
(GLWRULDO�� �����

+$%(50$6�� -���+LVWRULD� \� FUtWLFD� GH� OD� RSLQLyQ� S~EOLFD�� /D� WUDQVIRUPDFLyQ

HVWUXFWXUDO� GH� OD� YLGD� S~EOLFD�� �D�� HG��� 0p[LFR�� (GLFLRQHV� *�� *LOL�
�����

/(,%+2/=�� *��� 3UREOHPDV� IXQGDPHQWDOHV� GH� OD� GHPRFUDFLD� PRGHUQD�� 0D�
GULG�� ,QVWLWXWR� GH� (VWXGLRV� 3ROtWLFRV�� �����
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0$&.(1=,(�� :�� -�� 0��� (OHFFLRQHV� OLEUHV�� 0DGULG�� 7HFQRV�� �����
0$57Ì1� 0$7(2�� 5��� ´'HPRFUDFLD� GLUHFWD�� GHPRFUDFLD� YLUWXDOµ�

&RUWV�� $QXDULR� GH� 'HUHFKR� 3DUODPHQWDULR�� &RUWV� 9DOHQFLDQHV�� Q~P�� �
H[WUDRUGLQDULR�� �����

3$8� ,� 9$//�� )��� ´'HPRFUDFLD� H� ,QWHUQHWµ�� $QXDULR� GH� 'HUHFKR� &RQVWL�
WXFLRQDO� \� 3DUODPHQWDULR�� 8QLYHUVLGDG� GH�0XUFLD�� $VDPEOHD� 5HJLR�
QDO� GH� 0XUFLD�� Q~P�� ���� �����

3(55<�� 5��� (OHFFLRQHV� SRU� RUGHQDGRU�� 0DGULG�� 7HFQRV�� �����
3257(52�02/,1$�� -�� $��� ´6REUH� OD� UHSUHVHQWDFLyQ� SROtWLFDµ��5HYLVWD

GHO� &HQWUR� GH� (VWXGLRV� &RQVWLWXFLRQDOHV�� 0DGULG�� �����
52866($8�� -�� -��� (O� FRQWUDWR� VRFLDO�� 0DGULG�� $OLDQ]D� (GLWRULDO�� �����
58%,2�//25(17(�� )��� ´(O� 3DUODPHQWR� \� OD� UHSUHVHQWDFLyQ� SROtWLFDµ�

-RUQDGDV� GH� 'HUHFKR� 3DUODPHQWDULR�� 0DGULG�� &RQJUHVR� GH� ORV� 'LSX�
WDGRV�� ������ YRO�� ,�

³³³�� /D� IRUPD� GHO� SRGHU�� 0DGULG�� &HQWUR� GH� (VWXGLRV� &RQVWLWX�
FLRQDOHV�� �����

6&+0,77�� &��� 7HRUtD� GH� OD� &RQVWLWXFLyQ�� 0DGULG�� $OLDQ]D� (GLWRULDO�
�����

9(*$�� 3�� GH�� ´6LJQLILFDGR� FRQVWLWXFLRQDO� GH� OD� UHSUHVHQWDFLyQ� SR�
OtWLFDµ��5HYLVWD� GH� (VWXGLRV� SROtWLFRV�� Q~P�� ����PDU]R�DEULO� GH� �����

³³³�� /D� UHIRUPD� FRQVWLWXFLRQDO� \� OD� SUREOHPiWLFD� GHO� SRGHU� FRQVWLWX\HQWH�
0DGULG�� 7HFQRV�� �����

³³³�� ´0XQGLDOL]DFLyQ� \� GHUHFKR� FRQVWLWXFLRQDO�� /D� FULVLV� GHO
SULQFLSLR� GHPRFUiWLFR� HQ� HO� FRQVWLWXFLRQDOLVPR� DFWXDOµ�� 5HYLVWD
GH� (VWXGLRV� 3ROtWLFRV�� Q~P�� ����� DEULO�MXQLR� GH� �����
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