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5(680(1
/DV� QXHYDV� WHFQRORJtDV� GH� OD� LQIRUPDFLyQ� \� ODV� FRPXQLFDFLRQHV� SDUWLFXODUPHQWH� OD�LQIUDHVWUXFWXUD�GH� UHG�EDVDGD�HQ� ,QWHUQHW�� HVWiQ�FRPHQ]DQGR�D� MXJDU�XQ�SDSHO� LPSRUWDQWH�HQ�HO�SURFHVR� GH� DSURYLVLRQDPLHQWRV�� SHUPLWLHQGR� XQD� FRPXQLFDFLyQ� UiSLGD� \� GH� EDMR� FRVWH� HQWUH�FOLHQWHV�\�SURYHHGRUHV��3RU�RWUR�ODGR��HVWDV�QXHYDV�WHFQRORJtDV�HVWiQ�SRVLELOLWDQGR�OD�DSDULFLyQ�GH�QXHYRV�PRGHORV�GH�DSURYLVLRQDPLHQWR�TXH�KDVWD�DKRUD�QR�VH�KDEtDQ�SODQWHDGR��FRPR�ORV�EDVDGRV�HQ� ORV� DFWXDOHV� ³H�PDUNHWSODFHV´�� FX\D� SRWHQFLDOLGDG� SOHQD� HVWi� D~Q� SRU� GHVDUUROODU� (Q� HVWH�WUDEDMR�VH�DQDOL]DQ�ODV�YHQWDMDV�H�LQFRQYHQLHQWHV�GH�HVWRV�QXHYRV�PRGHORV�GH�DSURYLVLRQDPLHQWR�\�FRQFOXLPRV�FRQ�OD�QHFHVLGDG�GH�DGDSWDU�ORV�SURFHVRV�GH�QHJRFLR�GH�ODV�HPSUHVDV�\�HQ�SDUWLFXODU�HO� SURFHVR� GH� DSURYLVLRQDPLHQWR�� D� HVWDV� QXHYDV� WHFQRORJtDV�� SDUD� ORJUDU� OD� LQWHJUDFLyQ�LQWUDHPSUHVDULDO�H�LQWHUHPSUHVDULDO�TXH�QHFHVLWD�XQ�SURFHVR�GH�DSURYLVLRQDPLHQWR�LQWHJUDGR�HQ�OD�SHUVSHFWLYD�PiV�DPSOLD�GH�OD�FDGHQD�GH�VXPLQLVWUR�RULHQWDGD�KDFLD�HO�FOLHQWH�ILQDO�

���,QWURGXFFLyQ�
(O� SURFHVR� GH� DSURYLVLRQDPLHQWRV� GHVHPSHxD� HQ� OD� DFWXDOLGDG� XQ� SDSHO� FODYH� HQ� OD� JHVWLyQ�JOREDO�GH� OD� FDGHQD�GH� VXPLQLVWUR��)UHQWH� DO� HQIRTXH� WUDGLFLRQDO�HQ�HO�TXH�GLFKR�SURFHVR� VH�HQFRQWUDED�IUDJPHQWDGR�HQ�PXOWLWXG�GH�WDUHDV�UHDOL]DGDV�EDMR DO�UHVSRQVDELOLGDG�GH�GLIHUHQWHV�iUHDV�IXQFLRQDOHV�GH�ODV�HPSUHVDV��HO�QXHYR�HQIRTXH�SODQWHD�VX�JHVWLyQ�GHVGH�XQD�SHUVSHFWLYD�~QLFD��HQIRFDGD�DO�FOLHQWH��/D�H[WHQVLyQ�PiV�HYLGHQWH�GH�HVWH�HQIRTXH�HV�OD�LQWHJUDFLyQ�GH�ODV�FDGHQDV� ORJtVWLFDV� GH� GLVWLQWDV� HPSUHVDV� SDUD� FRQVWLWXLU� XQD� YHUGDGHUD� ³FDGHQD� GH�VXPLQLVWURV´�� R� OR� TXH� DOJXQRV� DXWRUHV�� SDUD� HYLWDU� XQD� FRQFHSFLyQ� OLQHDO� \� HVWiWLFD� GH� HVWH�VLVWHPD� LQWHUHPSUHVDULDO�� FRPLHQ]DQ� D� GHQRPLQDU� ³UHG� GH� VXPLQLVWURV´� >�@�� (O� SURFHVR� GH�DSURYLVLRQDPLHQWRV� VLWXDGR� FRPR� LQWHUID]� HQWUH� SURYHHGRUHV� \� FOLHQWHV� SXHGH� FRQVWLWXLUVH�FRPR� HO� HOHPHQWR� GHWHUPLQDQWH� SDUD� IRPHQWDU� XQ� SODQWHDPLHQWR� HVWUDWpJLFR� FRP~Q� \� SDUD�FRQVHJXLU�XQD�LQWHJUDFLyQ�GH�DVSHFWRV�UHODFLRQDGRV�FRQ�ODV�DFWLYLGDGHV�ORJtVWLFDV��LQWHUFDPELR�GH�LQIRUPDFLyQ�\�PDWHULDOHV��HQWUH�ODV�GLVWLQWDV�HPSUHVDV�GH�OD�FDGHQD�GH�VXPLQLVWUR�
/DV�QXHYDV�WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�\�ODV�FRPXQLFDFLRQHV�SXHGHQ�MXJDU�XQ�SDSHO�FODYH�D�OD� KRUD� GH� IDFLOLWDU� H� LPSXOVDU� OD� LQWHJUDFLyQ� GH� ORV� IOXMRV� GH� LQIRUPDFLyQ� D� OR� ODUJR� GH� OD�FDGHQD� ORJtVWLFD� H[WHQGLGD�� (Q� HVWD� FRPXQLFDFLyQ� VH� DQDOL]DQ� GLVWLQWDV� VROXFLRQHV�WHFQROyJLFDV�TXH�IDFLOLWDQ�HVWD�LQWHJUDFLyQ��(VWDV�VROXFLRQHV�ODV�HVWXGLDPRV�GHVGH�HO��SXQWR�GH�YLVWD� LQWHUQR� D� OD� RUJDQL]DFLyQ�� DQDOL]DQGR� OD� SUREOHPiWLFD� DVRFLDGD� D� OD� LQWHJUDFLyQ� GH� ORV�IOXMRV� GH� LQIRUPDFLyQ� TXH� WLHQHQ� OXJDU� HQWUH� ORV� GLVWLQWRV� GHSDUWDPHQWRV� GH� OD� HPSUHVDLPSOLFDGRV�HQ�HO�SURFHVR�GH�DSURYLVLRQDPLHQWRV� �IOXMRV� LQWUDHPSUHVDULDOHV��\�GHVGH�HO�SXQWR�GH� YLVWD� H[WHUQR�� DQDOL]DQGR� DTXHOORV� IOXMRV� GH� LQIRUPDFLyQ TXH� VH� LQWHUFDPELDQ� HQWUH� ODV�HPSUHVDV�SURYHHGRUDV�\�FOLHQWHV��IOXMRV�LQWHUHPSUHVDULDOHV��>�@�
�� )OXMRV� GH� LQIRUPDFLyQ� LQWUD� H� LQWHUHPSUHVDULDO� DVRFLDGRV� DO� SURFHVR� GH�DSURYLVLRQDPLHQWRV�
'HQWUR� GH� ORV� IOXMRV� GH� LQIRUPDFLyQ� LQWUDHPSUHVDULDOHV� JHQHUDGRV� SRU� HO� SURFHVR� GH�DSURYLVLRQDPLHQWRV HQFRQWUDPRV� DTXHOORV� IOXMRV� WUDGLFLRQDOPHQWH� DVRFLDGRV� D� OD� FUHDFLyQ� \�

mailto:eponce@ing.uc3m.es


WUDPLWDFLyQ�GH�ORV�VLJXLHQWHV�GRFXPHQWRV��ODQ]DPLHQWR�GH�OD�QHFHVLGDG�GH�PDWHULDO��VROLFLWXG�GH�SHGLGR��FUHDFLyQ�\�VHJXLPLHQWR�GHO�SHGLGR��UHFHSFLyQ�GHO�SHGLGR�\�YHULILFDFLyQ�GH�IDFWXUD��8QD� YH]� YHULILFDGD� OD� IDFWXUD�� WHUPLQD� OD� ORJtVWLFD� GHO� SURFHVR� GH� DSURYLVLRQDPLHQWR� \�FRPLHQ]D� OD�SDUWH�DGPLQLVWUDWLYD�GHO�SURFHVR��QRUPDOPHQWH�UHDOL]DGD�SRU�HO�GHSDUWDPHQWR�GH�FRQWDELOLGDG�\�ILQDQ]DV��TXLHQ�SURFHGHUi�DO�SDJR�GH�OD�IDFWXUD�FRUUHVSRQGLHQWH��
3RU� RWUR� ODGR�� HO� SURFHVR� GH� DSURYLVLRQDPLHQWR� WDPELpQ� LQWHUDFFLRQD� FRQ� OD� IXQFLyQ� GH�SURGXFFLyQ�SDUD�FRQRFHU� ODV�QHFHVLGDGHV�GH�PDWHULDO�� OR�PLVPR�TXH�SURGXFFLyQ�LQWHUDFFLRQD�FRQ�YHQWDV�SDUD�UHDOL]DU�OD�SODQLILFDFLyQ�\�SURJUDPDFLyQ�GH�OD�SURGXFFLyQ��'H�HVWH�PRGR��VHUi�QHFHVDULR�HO� LQWHUFDPELR�GH�LQIRUPDFLyQ�HQWUH� ORV�GLVWLQWRV�GHSDUWDPHQWRV�GH�OD�HPSUHVD��/D�H[LVWHQFLD� GH� XQD� VROXFLyQ� WHFQROyJLFD� DGHFXDGD� TXH� IDFLOLWH� HVWD� LQWHJUDFLyQ� GH� IOXMRV� GH�LQIRUPDFLyQ� LQWUDHPSUHVDULDOHV� SHUPLWLUi� XQD�PD\RU� FRRUGLQDFLyQ� HQ� ODV� DFWXDFLRQHV� GH� ODV�GLVWLQWDV� iUHDV� GH� OD� HPSUHVD� TXH� IRUPDQ�SDUWH� GH� OD� FDGHQD�GH� VXPLQLVWURV�\� DEULUi�QXHYDV�YtDV�SDUD�PHMRUDU�WDQWR�OD�HILFDFLD�FRPR�OD�HILFLHQFLD�GH�VX�JHVWLyQ�
/RV�IOXMRV�GH�LQIRUPDFLyQ�LQWHUHPSUHVDULDOHV�KDFHQ�UHIHUHQFLD�D�DFWLYLGDGHV�GH�OD�IDVH�SUHYLD�D�OD� FRPSUD�� FRPR� OD�E~VTXHGD�\� VHOHFFLyQ�GH�SURYHHGRUHV� �LQIRUPDFLyQ� VREUH� ORV�SUHFLRV�GH�ORV� SURGXFWRV�� ORV� WLHPSRV� GH� HQWUHJD�� VXV� FDUDFWHUtVWLFDV�� DVt� FRPR� LQIRUPDFLyQ� VREUH� ORV�SURYHHGRUHV�� FRQGLFLRQHV� GH� SDJR�� GHVFXHQWRV�� UHFHSFLyQ� GH� RIHUWDV�� HWF���� OD� IDVH� GH�HVWDEOHFLPLHQWR�GH� OD�FRPSUD��FRPR�HO� HQYtR�GHO�SHGLGR�� VX� VHJXLPLHQWR�� OD� UHFHSFLyQ�GH� OD�HQWUHJD� \� OD� IDFWXUDFLyQ� \�� SRU� ~OWLPR�� OD� IDVH� GH� HYDOXDFLyQ� WDQWR� GH� OD� DFWXDFLyQ� GHO�SURYHHGRU�FRPR�GHO�IXQFLRQDPLHQWR�GHO�SURSLR�SURFHVR�GH�DSURYLVLRQDPLHQWR� >�@�
� 6ROXFLRQHV�WHFQROyJLFDV�SDUD�ORV�IOXMRV�GH�LQIRUPDFLyQ�LQWUDHPSUHVDULDOHV�'XUDQWH� OD� GpFDGD� GH� ORV� ��� ORV� SRFRV� SDTXHWHV� GH� VRIWZDUH� GHVDUUROODGRV� HQ� HVWH� iUHD� VH�FHQWUDEDQ�HQ�GDU� VRSRUWH�DO� FRQWURO�GH� LQYHQWDULRV�GHQWUR�GH� OD�HPSUHVD�\� VH�EDVDEDQ�HQ� ODV�WpFQLFDV�WUDGLFLRQDOHV�GH�JHVWLyQ�GH�LQYHQWDULRV��(Q�HVWD�pSRFD�OR�KDELWXDO�HUD�TXH�ODV�HPSUHVDV�XWLOL]DUDQ�VLVWHPDV�LQGHSHQGLHQWHV�SDUD�GDU�VRSRUWH�D�VXV�GLVWLQWDV�iUHDV�IXQFLRQDOHV�
(Q�OD�GpFDGD�GH�ORV����OD�GLIXVLyQ�GH�VLVWHPDV�LQIRUPDWL]DGRV�GH�SODQLILFDFLyQ�GH�QHFHVLGDGHV�GH� PDWHULDOHV� �053�� >�@�� SHUPLWLHURQ� HVWDEOHFHU� OD� UHODFLyQ� GH� GHSHQGHQFLD� HQWUH� ODV�QHFHVLGDGHV� GH� SURGXFFLyQ� \� ODV� GH� DSURYLVLRQDPLHQWRV�� (Q� ORV� DxRV� ��� ORV� VLVWHPDV�053�HYROXFLRQDURQ�KDFLD�ORV�VLVWHPDV�053�,,��TXH�FRQWHQtDQ�XQD�PD\RU�FDQWLGDG�GH�LQIRUPDFLyQ�HQ� VX� EDVH� GH� GDWRV� H� LQFRUSRUDEDQ� QXHYRV� HOHPHQWRV� GH� RWUDV� iUHDV� GH� OD� HPSUHVD�� (VWR�SHUPLWLy�XQD�JHVWLyQ�PiV�GHWDOODGD�QR�VyOR�GH�ORV�UHFXUVRV�GH�IDEULFDFLyQ�GH�OD�HPSUHVD�>�@��VLQR� WDPELpQ� LQFRUSRUDU� DO� VLVWHPD� SURFHGLPLHQWRV� HVSHFtILFRV� GH� GLVWLQWDV� iUHDV� GH� OD�HPSUHVD��HQWUH�ODV�TXH�FDEH�GHVWDFDU�OD�GH�FRPSUDV�\�DSURYLVLRQDPLHQWRV�
(Q� OD� GpFDGD� GH� ORV� ���� PHMRUDV� WHFQROyJLFDV� FRPR� OD� LQWURGXFFLyQ� GH� OD� DUTXLWHFWXUD�FOLHQWH�VHUYLGRU� \� OD� XWLOL]DFLyQ� GH� SODWDIRUPDV� GH� VLVWHPDV� DELHUWRV�� SHUPLWLHURQ� TXH� HVWRV�VLVWHPDV�HYROXFLRQDUDQ�KDFLD� ORV�DFWXDOHV� VLVWHPDV�(53� �(QWHUSULVH�5HVRXUFH�3ODQQLQJ�� >�@��TXH�SHUPLWHQ�JHVWLRQDU�SUiFWLFDPHQWH�WRGRV�ORV�UHFXUVRV�GH�XQD�HPSUHVD�D�SDUWLU�GH�XQD�~QLFD�EDVH�GH�GDWRV��(VWRV�VLVWHPDV��FRQ�XQD�HVWUXFWXUD�PRGXODU��SXHGHQ�FRQHFWDU�FDGHQDV�HQWHUDV�GH�SURFHVRV� GH� WUDEDMR�� LQWHJUDU� ORV� IOXMRV� GH� LQIRUPDFLyQ� LQWUDHPSUHVDULDOHV� DVRFLDGRV� D� HVRV�SURFHVRV� \� DFWXDOL]DU� ORV� GDWRV� VLPXOWiQHDPHQWH� HQ� ORV� GLIHUHQWHV� SURFHVRV��LQGHSHQGLHQWHPHQWH� GH� TXH� OD� UHVSRQVDELOLGDG� GH� DFWXDOL]DFLyQ� UHFDLJD� HQ� XQR� X� RWUR�GHSDUWDPHQWR�GH�OD�HPSUHVD�



(O� VLVWHPD� 5��� GHVDUUROODGR� SRU� OD� HPSUHVD� DOHPDQD� GH� VRIWZDUH� 6$3� VH� GLYLGH�� HQ� WUHV�JUDQGHV�iUHDV��OD�ILQDQFLHUD��OD�ORJtVWLFD�\�OD�GH�UHFXUVRV�KXPDQRV��'HQWUR�GHO�iUHD�ORJtVWLFD��HO�PyGXOR� GH� JHVWLyQ� GH� PDWHULDOHV� �00�� 0DWHULDOV� 0DQDJHPHQW�� HV� OD� TXH� GD� VRSRUWH� DO�SURFHVR�GH�DSURYLVLRQDPLHQWRV��&XDQGR�HVWH�PyGXOR�HVWi� LQWHJUDGR�FRQ�HO UHVWR�GH�PyGXORV�GH� OD� HPSUHVD�� SHUPLWH� TXH� OD� LQIRUPDFLyQ� IOX\D� D� OR� ODUJR� GHO� SURFHVR� FRPSOHWR��LQGHSHQGLHQWHPHQWH�GH�ORV�GHSDUWDPHQWRV�TXH�HVWpQ�LPSOLFDGRV�
$�PRGR�GH�HMHPSOR��VH�SUHVHQWD�OD�IRUPD�HQ�OD�TXH�HO�PyGXOR�GH�PDWHULDOHV�GHO�VLVWHPD�5���GD�VRSRUWH�DO�SURFHVR�GH�DSURYLVLRQDPLHQWR��3DUD�HOOR�VH�KD�SODQWHDGR�OD�SODQLILFDFLyQ�\�FRPSUD�GH�XQ�PDWHULDO�TXH�VH�SODQLILFD�SRU�SXQWR�GH�SHGLGR�\�WDPDxR�GH�ORWH�ILMR��DXQTXH�HO�VLVWHPD�SHUPLWH�RWUDV�SRVLELOLGDGHV��HQ�XQD�HPSUHVD�TXH�XWLOL]D�HO�VLVWHPD�WUDQVDFFLRQDO�GH�6$3�5����
(VWH� VLVWHPD� SHUPLWH� UHDOL]DU� XQD� SODQLILFDFLyQ� DXWRPiWLFD� GH� QHFHVLGDGHV� GH� XQ� PDWHULDO�GHWHUPLQDGR� D� SDUWLU� GH� OD� SODQLILFDFLyQ� GH� OD� SURGXFFLyQ� TXH� VH� UHDOL]D� HQ� HO� PyGXOR� GH�IDEULFDFLyQ� R� ELHQ� GH� IRUPD� PDQXDO�� UHDOL]DGD� D� SDUWLU GH� ODV� VROLFLWXGHV� GH� SHGLGR� �TXH�GHSHQGHUiQ� GH� ODV� QHFHVLGDGHV� GH� OD� HPSUHVD�� GH� ODV� H[LVWHQFLDV� HQ� DOPDFpQ� R� GH� RWURV�FULWHULRV�GH�UHSRVLFLyQ�HPSOHDGRV�HQ�OD�HPSUHVD���(O�FRPSUDGRU�GHEH�FRQYHUWLU�HVWD�VROLFLWXG�HQ�SHGLGR�HQ�ILUPH��DVLJQiQGROH�SUHYLDPHQWH�HO�SURYHHGRU�DO�TXH�VH�OH�YD�D�FRPSUDU�HO�ORWH��(O�HQFDUJDGR�GH�UHFHSFLyQ�GHEHUi�LQGLFDU�DO�VLVWHPD�OD�HQWUDGD�GH�PDWHULDO��XQD�YH]�TXH�pVWH�VH�UHFLED�HQ�OD�HPSUHVD��6HUi�HQ�HVWH�PRPHQWR�FXDQGR�HO�VLVWHPD�JHQHUH�GH�IRUPD�DXWRPiWLFD�XQ�DSXQWH�FRQWDEOH��$QWHV�GH�SDVDU�OD�IDFWXUD�DO�PyGXOR�ILQDQFLHUR��HO�UHVSRQVDEOH�GH�FRPSUDV�VH�HQFDUJDUi�GH�YHULILFDU�HO�LPSRUWH�GH�OD�PLVPD��/D�SRVLELOLGDG�GH�DXWRPDWL]DU�WRGR�HO�SURFHVR�GH�IDFWXUDFLyQ�HQ�HO�PyGXOR�ILQDQFLHUR��SDUD�TXH�ORV�UHVSRQVDEOHV�VH�HQFDUJXHQ�GH�DERQDU HO�LPSRUWH� FRUUHVSRQGLHQWH� HQ� HO� SOD]R� GH� WLHPSR� DGHFXDGR�� HYLWD�PXFKRV� HUURUHV� TXH� SXHGHQ�OOHJDU�D�HQWRUSHFHU�HO�SURSLR�SURFHVR�GH�DSURYLVLRQDPLHQWR�
(O� VLJXLHQWH� HVTXHPD� UHSUHVHQWD� XQ� HMHPSOR� GH� FyPR� VHUtD� HO� SURFHVR�GH� FRPSUDV� VHJ~Q�HO�VLVWHPD�5����DSDUHFLHQGR�D�OD�L]TXLHUGD�GH�OD�ILJXUD�ODV�VLJODV�GH�ORV�PyGXORV�TXH�GDQ�VRSRUWH�D� FDGD� XQD� GH� ODV� HWDSDV� GH� HVWH� SURFHVR�� FRUUHVSRQGLHQGR� ODV� LQLFLDOHV� 33� DO� PyGXOR� GH�3ODQLILFDFLyQ�GH�OD�3URGXFFLyQ��00�DO�GH�*HVWLyQ�GH�0DWHULDOHV�\�),�DO�PyGXOR�)LQDQFLHUR�

)LJXUD����3URFHVR�GH�FRPSUDV�HQ�HO�VLVWHPD�5��
� 6H�GHVFULEH�HVWH�VLVWHPD�SRU�VHU�XQR�GH�ORV�PiV�H[WHQGLGRV�HQ�HO�PHUFDGR�GH�FRPHUFLDOL]DFLyQ�GH�VRIWZDUH�GH�ORV� (53V�� DXQTXH� OD� ILORVRItD� GH� FXDOTXLHU� VLVWHPD�(53� GH� ORV� GLVSRQLEOHV� KR\� GtD� HQ� HO�PHUFDGR� �FRPR� ORV�RIUHFLGRV�SRU�%$$1�\�2UDFOH�SDUD�JUDQGHV�HPSUHVDV�\�3HRSOHVRIW�\�-'�(GZDUGV�SDUD�PHGLDQDV��HV�VHPHMDQWH�



(VWH� WLSR�GH�VROXFLRQHV��HQIRFDGDV�D�GDU�VRSRUWH�D� ORV�SURFHVRV�GH�QHJRFLR�� WUDWD�GH�LQWHJUDU�ORV� IOXMRV�GH� LQIRUPDFLyQ� LQWUDHPSUHVDULDOHV��6LQ�HPEDUJR� OD� LPSODQWDFLyQ�GH�HVWRV�VLVWHPDV�HV�FRPSOHMD��FRVWRVD�\� OOHYD� WLHPSR��SXHVWR�TXH�QR�VyOR�VH�UHTXLHUH� OD�DGTXLVLFLyQ�GH�QXHYR�KDUGZDUH�\�VRIWZDUH��QL�VLTXLHUD�HV�VXILFLHQWH�FRQ�LQYHUWLU�HQ�OD�IRUPDFLyQ�GH�ORV�HPSOHDGRV�SDUD�OD�XWLOL]DFLyQ�GHO�QXHYR�VLVWHPD��/D�LQFRUSRUDFLyQ�GH�XQ�VLVWHPD�GH�LQIRUPDFLyQ�GH�HVWH�WLSR�UHTXLHUH�XQ�³GRPLQLR´�GH�GLFKR�VLVWHPD�TXH�SHUPLWD�D�OD�HPSUHVD�XQ�UHSODQWHDPLHQWR�GH�VXV� SURFHVRV� SDUD� ORJUDU� PDWHULDOL]DU� ODV� YHQWDMDV� GH� OD� QXHYD� WHFQRORJtD� \� PDQWHQHU� OD�FDSDFLGDG�GH�HYROXFLRQDU�GLQiPLFDPHQWH�SDUD�DGRSWDU�OD�HVWUXFWXUD�QHFHVDULD�SDUD�UHVSRQGHU�D�ODV�GLUHFWULFHV�PDUFDGDV�HQ�FDGD�PRPHQWR�SRU�OD�FDGHQD�GH�VXPLQLVWURV�
8Q� IDFWRU� TXH� SUREDEOHPHQWH� YD\D� D� LQIOXLU� GH� IRUPD� GHFLVLYD� HQ� ORV� SUy[LPRV� DxRV� HQ� OD�IOH[LELOL]DFLyQ� GH� ORV� DFWXDOHV� VLVWHPDV� GH� LQIRUPDFLyQ� HV� HO� LPSDFWR� GH� ,QWHUQHW� HQ� ODV�VROXFLRQHV� WHFQROyJLFDV� TXH� GDQ� VRSRUWH� D� ORV� IOXMRV� GH� LQIRUPDFLyQ� LQWUDHPSUHVDULDOHV��(PSUHVDV�FRPR�6$3�HVWiQ�LQFRUSRUDQGR�IXQFLRQDOLGDGHV�EDVDGDV�HQ�,QWHUQHW�SDUD�DFFHGHU�YtD�:(%� D� OD� EDVH� GH� GDWRV� GHO� VLVWHPD�� 'H� HVWH� PRGR�� VROXFLRQHV� FRPR P\6$3� ZRUNSODFH�SHUPLWHQ�DFFHGHU�D�OD�EDVH�GH�GDWRV�GH�OD�HPSUHVD�D�WUDYpV�GH�XQ�VLPSOH�QDYHJDGRU�LQVWDODGR�HQ� XQ� RUGHQDGRU� SHUVRQDO� H� LQWURGXFLHQGR� HO� SHUILO� \� OD� FRQWUDVHxD� GHO� HPSOHDGR� TXH� OH�SHUPLWH�ELHQ�FRQVXOWDU��ELHQ�PRGLILFDU�ORV�GDWRV�DOPDFHQDGRV HQ�HO�VHUYLGRU�GH�EDVH�GH�GDWRV�VHJ~Q�HVWp�DXWRUL]DGR�
� 6ROXFLRQHV�WHFQROyJLFDV�SDUD�ORV�IOXMRV�GH�LQIRUPDFLyQ�LQWHUHPSUHVDULDOHV�
(O�LQWHUFDPELR�GH�GDWRV�HQWUH�HPSUHVDV�HQ�IRUPDWR�HOHFWUyQLFR�QR�HV�DOJR�QXHYR��/D�VROXFLyQ�GH� LQWHUFDPELR� GH� GDWRV� HQ� XQ� VRSRUWH� GH� GLVFR� R� FLQWD� SXHGH� FRQVLGHUDUVH� KR\� GtD� DOJR�DUWHVDQDO�� SHUR� LQFOXVR� HO� LQWHUFDPELR� HOHFWUyQLFR� GH� GDWRV� XWLOL]DQGR� VHUYLFLRV� (',�FRQYHQFLRQDOHV��SHUR�GH�DOWD�VRILVWLFDFLyQ�WHFQROyJLFD���VH�YLHQH�XWLOL]DQGR�GHVGH�KDFH�PiV�GH����DxRV��(VWD�VROXFLyQ�SRVLELOLWD�HO�LQWHUFDPELR�HOHFWUyQLFR�GH�PHQVDMHV�GH�FRQWHQLGR��IRUPDWR�\�VLJQLILFDGR�QRUPDOL]DGR��WDOHV�FRPR�IDFWXUDV��SHGLGRV��VROLFLWXGHV�GH�SHGLGR��HWF���HQWUH�ORV�VLVWHPDV�GH�LQIRUPDFLyQ�GH�DTXHOODV�HPSUHVDV�TXH�GLVSRQJDQ�GH�HVWH�VHUYLFLR�
(O�(', FRQYHQFLRQDO��HQ�VX�IRUPDWR�PiV�H[WHQGLGR���LQWHUFDPELD�HVWRV�GRFXPHQWRV�D�WUDYpV�GH�XQD�5HG�GH�9DORU�$xDGLGR��9$1��9DOXHG�$GGHG�1HWZRUN���7UDV�HO�DGYHQLPLHQWR�GH�,QWHUQHW�DOJXQRV�GH�ORV�LQFRQYHQLHQWHV�GH�HVWH�VLVWHPD�DVRFLDGRV�IXQGDPHQWDOPHQWH�D�OD�XWLOL]DFLyQ�GH�HVWD�UHG�9$1��DOWRV�FRVWHV��UHWUDVRV�HQ�OD�WUDQVPLVLyQ�H�LQIOH[LELOLGDG�SDUD�FRQHFWDUVH�FRQ�ORV�QR� DVRFLDGRV� D� OD� 9$1��� VH� KDQ� LGR� SRQLHQGR� GH� PDQLILHVWR� \� FDGD� YH]� PiV� HPSUHVDV�FRPLHQ]DQ� D� SODQWHDU� RWUDV� VROXFLRQHV� EDVDGDV� HQ� OD� XWLOL]DFLyQ� GH� ,QWHUQHW� FRPR�LQIUDHVWUXFWXUD� GH� FRPXQLFDFLyQ�� R� HQ� LQIUDHVWUXFWXUD� ([WUDQHW�� TXH� UHVXOWDQ� PiV� ILDEOHV� \�VHJXUDV�
/DV� FRQRFLGDV� FRPR� 5HGHV� 3ULYDGDV� 9LUWXDOHV� VRQ� XQD� GH� ODV� VROXFLRQHV� WHFQROyJLFDV�PiV�XWLOL]DGDV� FXDQGR� ODV� RUJDQL]DFLRQHV� GHFLGHQ� LPSODQWDU� XQD� ([WUDQHW�� 8Q� HMHPSOR� GH�XWLOL]DFLyQ�GH�HVWDV�UHGHV�SULYDGDV�YLUWXDOHV�R�UHGHV�VHFWRULDOHV�OR�HQFRQWUDPRV�HQ�HO�VHFWRU�GHO�DXWRPyYLO� FRQ� OD� LQLFLDWLYD� QRUWHDPHULFDQD� $1;� �$GYDQFHG� 1HWZRUN� ([FKDQJH��� /D�LQLFLDWLYD� DQiORJD� HPSUHQGLGD� HQ� (XURSD� HV� HO� SUR\HFWR� SLORWR�� (1;� �(XURSHDQ� 1HWZRUN�([FKDQJH��� 6H� WUDWD� GH� XQD� UHG� SULYDGD� YLUWXDO�� EDVDGD� VREUH� WHFQRORJtD� ,QWHUQHW� �,QWHUQHW�3URWRFRO���TXH�RIUHFH�XQ�VHUYLFLR�GH�FDOLGDG�\�VHJXULGDG�TXH�VH�DMXVWD�D�ODV�QHFHVLGDGHV�GH�ORV�VRFLRV�GH�QHJRFLR�GHO�VHFWRU�GHO�DXWRPyYLO�



(O� FUHFLPLHQWR� GHO� XVR� GH� ,QWHUQHW� HQ� ODV� UHODFLRQHV� GH� FRPHUFLR� HOHFWUyQLFR�LQWHUHPSUHVDULDOHV��PiV�FRQRFLGD�SRU�ORV�WpUPLQRV�LQJOHVHV�³%�%�H�FRPPHUFH´�KDFH�QHFHVDULR�TXH� VH�SUHVWH� HVSHFLDO� DWHQFLyQ�DO� LPSDFWR�GH�HVWD�QXHYD�KHUUDPLHQWD�GH�FRPXQLFDFLyQ�� �(Q�SDUWLFXODU� HQ� HO� FDPSR� GH� DSURYLVLRQDPLHQWRV� QRV� HQFRQWUDPRV� FRQ� VROXFLRQHV� EDVDGDV� HQ�,QWHUQHW�\� HQJOREDGDV�GHQWUR�GHO� WpUPLQR� H�SURFXUHPHQW�� �8QD�GH� ODV� VROXFLRQHV�TXH�SDUHFH�JR]DU�GH�PD\RU�SRSXODULGDG�HV�OD�UHFLHQWH�FUHDFLyQ�GH�PXOWLWXG�GH�PHUFDGRV�HOHFWUyQLFRV��H�PDUNHWSODFHV��TXH�KDQ�VLGR�SUHVHQWDGRV�HQ�GLVWLQWRV�VHFWRUHV�FRPR�PHGLR�SDUD�HO�LQWHUFDPELR�GH�ELHQHV�R�VHUYLFLRV��
/RV� ³H�PDUNHWSODFHV´�� WDQWR� YHUWLFDOHV� �TXH� DJUXSDQ� HPSUHVDV� GH� XQ� PLVPR� VHFWRU��� FRPR�KRUL]RQWDOHV��HQJOREDQ�D�HPSUHVDV�GH�GLYHUVRV�VHFWRUHV���IDFLOLWDQ�OD�UHDOL]DFLyQ�GH�DOJXQDV�GH�ODV� DFWLYLGDGHV� GHO� SURFHVR� GH� DSURYLVLRQDPLHQWRV� \� SHUPLWHQ� DXWRPDWL]DU� JUDQ� SDUWH� GH� ODV�PLVPDV�� SRVLELOLWDQGR� UHGXFFLRQHV� FRQVLGHUDEOHV� GH� WLHPSR� \� FRVWH�� 6LQ� HPEDUJR� HVWDV�YHQWDMDV�� FRQ� VHU� LPSRUWDQWHV�� ~QLFDPHQWH� VXSRQHQ� OD�SXQWD�GHO� LFHEHUJ�GH� ODV�SRVLELOLGDGHV�TXH�SRGUtD�RIUHFHU�HVWD�QXHYD�WHFQRORJtD�
/DV�PD\RUHV�YHQWDMDV�SUREDEOHPHQWH� ODV�FRQVHJXLUiQ�DTXHOODV�HPSUHVDV�TXH�VHDQ�FDSDFHV�GH�XWLOL]DU�HVWDV�QXHYDV�WHFQRORJtDV�SDUD�OOHJDU�D�³GRPLQDU´�ORV�SURFHVRV�LQWHUHPSUHVDULDOHV�TXH�FRQVWLWX\HQ�XQD�UHG�GH�VXPLQLVWURV�GLVHxDGD�HQ�WRGR�PRPHQWR�SDUD�DGDSWDUVH�D�VDWLVIDFHU�ODV�QHFHVLGDGHV� GH� ORV� FOLHQWHV��(Q� OD� DFWXDOLGDG�HVWH� ³GRPLQLR´� HVWi� D~Q� FRQGLFLRQDGR�HQ�JUDQ�SDUWH� SRU� ODV� FDUDFWHUtVWLFDV� GH� OD� WHFQRORJtD� HPSOHDGD� SRU� FOLHQWHV� \� SURYHHGRUHV��FRPSDWLELOLGDG�GH�ORV�VLVWHPDV�(53�XWLOL]DGRV�SRU�ODV�HPSUHVDV��LQIUDHVWUXFWXUD�SDUD�FRQGXFLU�VLVWHPDV�(',��SODWDIRUPD�WHFQROyJLFD�DGRSWDGD�SDUD�ORV�H�PDUNHWSODFHV��HWF���>�@�
1R� REVWDQWH�� HO� SURFHVR� GH� LQFRUSRUDFLyQ� GH� HVWDV� QXHYDV� WHFQRORJtDV� GH� FRPXQLFDFLyQ�LQWHUHPSUHVDULDO�� HQ� FRPSDUDFLyQ� FRQ� HO� GH� LQFRUSRUDFLyQ� GH� VLVWHPDV� LQWHJUDGRV� GH�LQIRUPDFLyQ� LQWUDHPSUHVDULDO�� HVWi� VLHQGR� VXPDPHQWH� UiSLGR�� DXQTXH� JUDQ� SDUWH� GH� HVWDV�H[SHULHQFLDV� ~QLFDPHQWH� VH� OLPLWDQ� D� WUDVODGDU� VX� DFWXDO� IRUPD� GH� UHODFLRQDUVH� FRQ� ORV�SURYHHGRUHV�D�KDFHUOR�D�WUDYpV�GH�,QWHUQHW��YtD�:(%�R�XWLOL]DQGR�DOJXQD�DSOLFDFLyQ�HVSHFtILFD�SDUD�HOOR��/D�YLVLELOLGDG�GH�ODV�YHQWDMDV�HFRQyPLFDV�LQPHGLDWDV�SDUD�OD�HPSUHVD�R�HO�EDMR�FRV WH�GH� HQWUDGD� GH�PXFKDV� GH� HVWDV� VROXFLRQHV� TXH� GLVPLQX\H� HO� ULHVJR� GH� DSUHQGL]DMH� KDQ� VLGR�SUREDEOHPHQWH� ODV� UD]RQHV� PiV� LPSRUWDQWHV� SDUD� VX� UiSLGD� GLIXVLyQ�� 6LQ� HPEDUJR� KD� GH�WHQHUVH� HQ� FXHQWD� TXH� WDPELpQ� VH� FRUUH�HO� ULHVJR�GH�DXWRPDWL]DU�H� LQFUHPHQWDU� OD� ULJLGH]�GH�SURFHVRV� PDO� FRQFHELGRV�� OR� FXDO� SXHGH� FRQGLFLRQDU� HO� IXWXUR� GH� OD� HPSUHVD� H� LQFOXVR� VX�FDSDFLGDG�UHDO�SDUD�OD�SDUWLFLSDFLyQ�HQ�XQ�SURFHVR�GH�LQWHJUDFLyQ�GH�ODV�UHGHV�GH�VXPLQLVWUR�D�ODV�TXH�GHFLGDQ�SHUWHQHFHU��
� 1XHYDV� DOWHUQDWLYDV� WHFQROyJLFDV� SDUD� OD� JHVWLyQ� GH� DSURYLVLRQDPLHQWRV�³H�SURFXUHPHQW´
$�FRQWLQXDFLyQ�VH�YDQ�D�HVWXGLDU�VROXFLRQHV�WHFQROyJLFDV�SUHVHQWDGDV�SRU�HPSUHVDV�GLIHUHQWHV��TXH� SUHVHQWDQ� QXHYRV� PRGHORV� GH� DSURYLVLRQDPLHQWRV�� DQDOL]DQGR� ODV� YHQWDMDV� H�LQFRQYHQLHQWHV�TXH�VXSRQHQ�WDQWR�SDUD�ORV�FRPSUDGRUHV�FRPR�SDUD�ODV�HPSUHVDV�SURYHHGRUDV�
8Q� HMHPSOR� UHSUHVHQWDWLYR� GH� HVWDV� QXHYDV� VROXFLRQHV� GH� ³H�SURFXUHPHQW´� HV� OD� SUHVHQWDGD�SRU� RSFLRQD�FRP� �85/��ZZZ��2SFLRQD�FRP��TXH�SUHWHQGH� VHUYLU� GH�SXQWR�GH� HQFXHQWUR�GH�PHUFDGRV�KRUL]RQWDOHV�\�YHUWLFDOHV�GH�YDULRV�VHFWRUHV��



(VWD�HPSUHVD�SUHVHQWD�VROXFLRQHV�GH�FRPHUFLR�HOHFWUyQLFR�FHQWUDGDV�HQ�RSWLPL]DU�HO�SURFHVR�FRPHUFLDO� H[LVWHQWH� HQWUH� HPSUHVDV� \� VXV� SURYHHGRUHV� KDELWXDOHV�� SURFHVR� GH�DSURYLVLRQDPLHQWRV�GRQGH�H[LVWH�XQD�QHJRFLDFLyQ�\�FRQWUDWR�SUHYLR�
(Q�HVWH�FDVR��VH�KD�HVWXGLDGR�HO�IOXMR�GH�LQIRUPDFLyQ�TXH�WLHQH�OXJDU�HQWUH�ORV�SURYHHGRUHV�\�IDEULFDQWHV�GXUDQWH�HO�SURFHVR�GH�FRPSUD�GH�SURGXFWRV��6H�DFFHGH�D�OD�DSOLFDFLyQ�D�WUDYpV�GH�,QWHUQHW��\� OR�SULPHUR�VHUi�FUHDU� OD�VROLFLWXG� GH�SHGLGR�SDUD� OR�FXDO�VH�DFFHGH�DO�FDWiORJR�GH�SURYHHGRUHV��(O�VLVWHPD�SHUPLWH�EXVFDU�ORV�SURYHHGRUHV�HQ�IXQFLyQ�GHO� WLSR�GH�SURGXFWR�TXH�VH�GHVHD�FRPSUDU��LQWURGXFLHQGR�HO�SURGXFWR�HQ�HO�EXVFDGRU�SRU�SDODEUDV�FODYH�TXH�LQFRUSRUD���(O� VLVWHPD� PRVWUDUi� DTXHOORV� SURYHHGRUHV� TXH� YHQGHQ� HVH� WLSR� GH� SURGXFWR�� 8QD� YH]�DQDOL]DGDV�ODV�FDUDFWHUtVWLFDV�\�FRQGLFLRQHV�TXH�RIUHFH�FDGD�SURYHHGRU�\�WUDV�VHOHFFLRQDUOR��VH�LQWURGXFH� OD� FDQWLGDG� TXH� VH� GHVHD� FRPSUDU� \� VH� HQYtD� OD� VROLFLWXG�� 8QD� YH]� VH� UHFLED� HO�PDWHULDO�VROLFLWDGR�VH�FRPSOHWDQ�ORV�GDWRV�GH�UHFHSFLyQ�\�VH�GD�HO�SURFHVR�SRU�ILQDOL]DGR��
(QWUH�ODV�YHQWDMDV�TXH�RIUHFHQ�HVWH�WLSR�GH�PHUFDGRV�SDUD�ORV�FRPSUDGRUHV�FDEH�GHVWDFDU�

x $FFHVR�D�PD\RU�Q~PHUR�GH�SURYHHGRUHV�x ÒQLFR�LQWHUID]�SDUD�DFFHGHU�D�WRGRV�ORV�SURYHHGRUHV�x ,QIRUPDFLyQ�VREUH�SUHFLRV��GLVSRQLELOLGDG�HQ�WLHPSR�UHDO�x 6H�UHGXFH�HO�WLHPSR�\�FRVWH�GHO�SURFHVR�GH�FRPSUD�x /LEHUDFLyQ� GH� WLHPSR� DGPLQLVWUDWLYR� GHO� SHUVRQDO� GH� FRPSUDV� SDUD� GHGLFDU� D� WDUHDV�HVWUDWpJLFDV
$GHPiV��VH�FRQVLJXH�DXPHQWDU�OD�SURGXFWLYLGDG \�HILFLHQFLD�GH�OD�SODQWD��\D�TXH�VH�UHGXFH�HO�WLHPSR� TXH� HO� XVXDULR� ILQDO� WUDGLFLRQDOPHQWH� HPSOHDED� HQ� DFWLYLGDGHV� UHODFLRQDGDV� FRQ� OD�E~VTXHGD�GHO�SURGXFWR�HQ�FDWiORJRV�HQ�SDSHO��FRPSOHWDQGR�ORV�IRUPXODULRV�GH�UHTXLVLFLyQ�GH�FRPSUDV�� FKHTXHDQGR� OD� GLVSRQLELOLGDG� GHO� SURGXFWR�� REWHQLHQGR� ODV� WDULIDV� GH� SUHFLRV� \�ILUPDV�GH�DXWRUL]DFLyQ��(VWH�WLSR�GH�VROXFLRQHV�MXHJDQ�XQ�SDSHO�LPSRUWDQWH�D�OD�KRUD�GH�OLEHUDU�DO� SHUVRQDO� GH� FRPSUDV� GH� UHDOL]DU� DTXHOODV� WDUHDV� PiV� RSHUDWLYDV�� GH� PRGR� TXH�� SXHGHQ�HPSOHDU�PiV�WLHPSR�\�UHFXUVRV�SDUD�FRQFHQWUDUVH�HQ�WHPDV�HVWUDWpJLFRV��WDOHV�FRPR�GHILQLU�OD�SROtWLFD�GH�FRPSUDV��OD�JHVWLyQ�HQ�OD�UHODFLyQ�FRQ�ORV�SURYHHGRUHV��HWF��
'HVGH�HO�SXQWR�GH�YLVWD�GH�ORV�SURYHHGRUHV��pVWRV�WDPELpQ�DFFHGHQ�D�WUDYpV�GH�XQ�QDYHJDGRU�YtD� ,QWHUQHW�FRQ�XQ�SHUILO�GH�XVXDULR��(Q�HVWH�FDVR��DFFHGHQ�D� ORV�SHGLGRV�UHDOL]DGRV�SRU�VXV�FOLHQWHV��SRGUiQ�FRQWURODU�\�UHYLVDU�HO�VWRFN�GLVSRQLEOH�HQ�DOPDFpQ��DVt�FRPR�SHUVRQDOL]DU�VXV�SUHFLRV�SDUD�FDGD�FOLHQWH�
(QWUH� ODV� YHQWDMDV� TXH� SUHVHQWDQ� HVWH� WLSR� GH� VROXFLRQHV� SDUD� ORV� SURYHHGRUHV�� FLWDPRV� ODV�VLJXLHQWHV�

x $FFHVR�D�QXHYRV�FOLHQWHV��1XHYR�FDQDO�GH�YHQWDV�x 2SRUWXQLGDG�GH�WUDEDMDU�PiV�HVWUHFKDPHQWH�FRQ�ORV�FRPSUDGRUHV�x 5HGXFFLyQ�GH�ORV�FRVWHV�GH�YHQWDV��5HGXFFLyQ�GH�ORV�FRVWHV�WUDQVDFFLRQDOHV�
2WUDV�VROXFLRQHV�SUHVHQWDGDV�SRU�HVWD�HPSUHVD�VRQ�ODV�VXEDVWDV�HOHFWUyQLFDV��'LFKRV�VLVWHPDV�VXHOHQ�HVWDU�PiV�RULHQWDGRV�D�UHVSRQGHU�D�QHFHVLGDGHV�SXQWXDOHV�GH�OD�HPSUHVD�WDOHV�FRPR�SRU�HMHPSOR�� DSURYHFKDU� RSRUWXQLGDGHV� GH� FRPSUD� SRU� GLVSRQLELOLGDG� GH� H[FHVR� GH� VWRFN HQ�DOPDFpQ��SRU�H[FHVR�GH�FDSDFLGDG�FR\XQWXUDO��GHO�SURYHHGRU��HWF��(O�YHQGHGRU�WDPELpQ�SXHGH�XWLOL]DU�HVWH�PHFDQLVPR�SDUD� OD�YHQWD�GH�PDWHULDO� VREUDQWH�TXH� OD�HPSUHVD�QR�QHFHVLWH��SDUD�DWUDHU�QXHYRV�FOLHQWHV�H�LQWURGXFLUVH�HQ�QXHYRV�PHUFDGRV��HWF�



2WUR�HMHPSOR�UHODFLRQDGR�GH�IRUPD�PXFKR�PiV�GLUHFWD�FRQ�OD�FRQFHSFLyQ�KDELWXDO�GH�FDGHQDV�GH�VXPLQLVWUR�OR�SUHVHQWDQ�ORV�³0HUFDGRV�9HUWLFDOHV´��(VWH�WLSR�GH�PHUFDGRV�HOHFWUyQLFRV�HVWi�HVSHFLDOL]DGR� HQ� XQ� GHWHUPLQDGR� VHFWRU� \� VH� VXHOHQ� XWLOL]DU� SDUD� DGTXLULU� ELHQHV� R� VHUYLFLRV�HVSHFtILFRV�GH�HVH�VHFWRU��SULQFLSDOPHQWH�SDUD�OD�DGTXLVLFLyQ�GH�PDWHULDO�SURGXFWLYR��HV�GHFLU�GH� PDWHULDV� SULPDV�� SURGXFWRV� TXH� VH� XWLOL]DQ� GLUHFWDPHQWH� HQ� HO� SURFHVR� SURGXFWLYR� GH� OD�HPSUHVD�� DXQTXH� QRUPDOPHQWH� WDPELpQ� VH� SXHGHQ� FRPSUDU� \� YHQGHU� HQ� HOORV� VXPLQLVWURV�JHQpULFRV�
(Q�HVWH�FDPSR��DTXHOORV�VHFWRUHV�TXH�KDQ�OLGHUDGR�OD�WUDQVIRUPDFLyQ�GH�OD�IXQFLyQ�GH�FRPSUDV�GH�XQD�DFWLYLGDG�DGPLQLVWUDWLYD�D�XQ�SURFHVR�GH�LPSRUWDQFLD�HVWUDWpJLFD�SDUD�OD�HPSUHVD�VRQ�ORV�TXH�SULPHUR�KDQ�FRPHQ]DGR�D GDUVH�FXHQWD�GH�OD�LPSRUWDQFLD�GH�,QWHUQHW�SDUD�PDWHULDOL]DU�OD�LQWHJUDFLyQ�GH�VXV�FRUUHVSRQGLHQWHV�FDGHQDV�GH�VXPLQLVWUR��8Q�HMHPSOR�OR�HQFRQWUDPRV�HQ�HO�VHFWRU�GHO�DXWRPyYLO�GRQGH�VXV�IDEULFDQWHV�HVWiQ�DFHOHUDQGR�HO�FDPELR�HQ�ODV�FRPSUDV�FRQ�VXV� SURYHHGRUHV�� SDVDQGR� GH� XWLOL]DU� ORV� VLVWHPDV� (',� FRQYHQFLRQDOHV� D� RWURV� VLVWHPDV�EDVDGRV�HQ�,QWHUQHW��6HJ~Q�)RUUHVWHU�>�@��ORV�SURYHHGRUHV�GH�HVWH�VHFWRU�HVSHUDQ�TXH�ODV�YHQWDV�SRU�,QWHUQHW�VXSRQJDQ�HO�����GHO�WRWDO�GH�ORV�LQJUHVRV�HQ�HO�DxR������
(Q�IHEUHUR�GH ������ORV�JUDQGHV�IDEULFDQWHV�GHO�VHFWRU��)RUG��*HQHUDO�0RWRU��'DLPOHU&KU\VOHU�ODQ]DURQ�VX�SURSLR�PHUFDGR�YHUWLFDO��GHQRPLQDGR�&RYLVLQW��DO�TXH�VH�XQLHURQ�SRVWHULRUPHQWH�1LVVDQ�\�5HQDXOW��5HFLHQWHPHQWH��HQ�PD\R�GH������HO�JUXSR�36$� WDPELpQ�KD�DQXQFLDGR�VX�XQLyQ�
&RYLVLQW� XWLOL]D�OD�WHFQRORJtD�,QWHUQHW�SDUD�FUHDU�XQ�PHUFDGR�JOREDO�HQ�HO�TXH�ORV�SDUWLFLSDQWHV�GH� OD� LQGXVWULD� GHO� DXWRPyYLO� SXHGHQ� FRPSUDU� \� YHQGHU� XQD� DPSOLD� JDPD� GH� SURGXFWRV� \�VHUYLFLRV�GH�PDQHUD�PiV�UiSLGD�\�PHQRV�FRVWRVD��&RYLVLQW�GDUi�VRSRUWH�DO�SURFHVR�GH�FRPSUDV�QHFHVDULR�HQ�FDGD�HPSUHVD��\D�VHD�SDUD�OD�FRPSUD�GH�ELHQHV�SURGXFWLYRV�R�QR�SURGXFWLYRV��ORV�GHQRPLQDGRV�0DLQWHQDQFH�� 5HSDLU� DQG�2SHUDWLQJ ��PiV� FRQRFLGRV� SRU� ODV� VLJODV�052��� GH�PRGR� TXH� LQWHJUDUi� D� QXPHURVRV� FRPSUDGRUHV� \� YHQGHGRUHV�� 3UHWHQGH� DXWRPDWL]DU� ORV�SURFHVRV� GH� FRPSUDV� EDVDGRV� HQ� SDSHO�� GH�PRGR� TXH� ORV� UHVSRQVDEOHV� GH� FRPSUDV� SXHGDQ�FHQWUDUVH� HQ� OD� UHDOL]DFLyQ� GH� WDUHDV� TXH� DxDGDQ� YDORU�� WDOHV� FRPR� GHVDUUROODU� DVSHFWRV�HVWUDWpJLFRV�GH�FRPSUDV�R�PHMRUDU�ODV�UHODFLRQHV�FRQ�ORV�SURYHHGRUHV�
(Q� OD� DFWXDOLGDG�� VH� KDQ� HPSUHQGLGR� LQLFLDWLYDV� VHPHMDQWHV� HQ� RWURV� VHFWRUHV�� (Q� HO� VHFWRU�DHURQiXWLFR� VH� KD� ODQ]DGR� ([RVWDU��� XQ� PHUFDGR� YHUWLFDO� TXH� SHUPLWH� D� ORV� SURYHHGRUHV� \�IDEULFDQWHV�GHO�VHFWRU�DHURVSDFLDO�\�GHIHQVD� UHDOL]DU�VXV�FRPSUDV�D� WUDYpV�GHO�H�PDUNHWSODFH��LQFOX\HQGR�DGHPiV�VROXFLRQHV�GH�H�SURFXUHPHQW�TXH�SHUPLWHQ�LQWHJUDU�ODV�FRPSUDV�UHDOL]DGDV�HQ� HO� H�PDUNHWSODFH� FRQ� ORV� VLVWHPDV� (53� GH� OD� HPSUHVD�� (Q� HO� VHFWRU� GH� FRPSRQHQWHV�HOHFWUyQLFRV� HQFRQWUDPRV�8VELG��� XQ� H�PDUNHWSODFH� JOREDO� SDUD� OD� FRPSUD� GH� FRPSRQHQWHV�HOHFWUyQLFRV�
(VWDV�LQLFLDWLYDV��VH�HQFXHQWUDQ�HQ�XQ�SURFHVR�GH�GHVDUUROOR�D~Q�HPEULRQDULR��'H�PRPHQWR�VH�GLVSRQH�GH�OD�WHFQRORJtD��SHUR�D~Q�TXHGD�SHQGLHQWH�JUDQ�SDUWH�GH�OD�FRQFHSFLyQ�RUJDQL]DWLYD�QHFHVDULD�SDUD� OD� LQWHJUDFLyQ�GH�ODV�FDGHQDV�GH�VXPLQLVWUR�GH�DTXHOODV�HPSUHVDV�TXH�XWLOLFHQ�GLFKR�VLVWHPD��3RU�RWUD�SDUWH��ORV�HVIXHU]RV�H�LQYHUVLRQHV�UHDOL]DGDV�GXUDQWH�ORV�~OWLPRV�DxRV�HQ�VLVWHPDV�PiV�FRQYHQFLRQDOHV�SRU�ODV�HPSUHVDV�GHO�VHFWRU�SXHGHQ�FRQVWLWXLU�XQ�IUHQR�SDUD�OD�DGRSFLyQ�GH�HVWRV�QXHYRV�VLVWHPDV�
� 85/��KWWS���ZZZ�FRYLVLQW�FRP�LQIR�SU�SHXJHRW�VKWPO� 85/��KWWS���ZZZ�FRYLVLQW�FRP�SURFXUHPHQW�� 85/��KWWS���ZZZ�H[RVWDU�FRP� 85/� KWWS���ZZZ�XVELG�FRP�



� &RQFOXVLRQHV
3RGHPRV� FRQFOXLU� GLFLHQGR� TXH�� HIHFWLYDPHQWH�� VH� KD� LQLFLDGR� XQD� QXHYD� HUD� HQ� OD� TXH� ODV�QXHYDV�WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�HVWiQ�UHYROXFLRQDQGR�OD�IRUPD�GH�KDFHU�QHJRFLRV�HQ�ODV�HPSUHVDV�\�HQ SDUWLFXODU��HQ�HO�FDVR�GH�ORV�DSURYLVLRQDPLHQWRV��HVWiQ�FUHDQGR�QXHYRV�PRGHORV�HOHFWUyQLFRV� GH� UHODFLyQ� TXH� IDFLOLWDQ� OD� DXWRPDWL]DFLyQ� GH� PXFKDV� GH� ODV� WDUHDV� TXH�FRQVWLWX\HQ�GLFKR�SURFHVR��
,QWHUQHW� KD� UHYROXFLRQDGR� OD� LQIUDHVWUXFWXUD� D� XWLOL]DU� D� OD� KRUD� GH� FRPXQLFDU� ODV� HPSUHVDV��SHUR� D~Q� TXHGD�PXFKR� SRU� DYDQ]DU� HQ� OD� LQWHJUDFLyQ� GH� WRGRV� ORV� SURFHVRV� TXH� IRUPDQ� ODV�FDGHQDV� GH� VXPLQLVWURV�� HVSHFLDOPHQWH� HQ� OD� FRQILJXUDFLyQ� GH� VROXFLRQHV� RUJDQL]DWLYDV� TXH�IDFLOLWHQ� XQD� LQWHJUDFLyQ� HQWUH� ORV� SURYHHGRUHV \� FOLHQWHV� DGHFXDGD� SDUD� DGDSWDUVH� GH� IRUPD�GLQiPLFD�D�OD�HYROXFLyQ�GH�ODV�QHFHVLGDGHV�GH�OD�FDGHQD�GH�VXPLQLVWURV���&RQVLGHUDPRV�TXH�OD�JHVWLyQ�GH�DSURYLVLRQDPLHQWRV� MXHJD�XQ�SDSHO� IXQGDPHQWDO�D� OD�KRUD�GH�HVWDEOHFHU�XQ�QXHYR�WLSR�GH�UHODFLRQHV�QHFHVDULR SDUD�ORJUDU�GLFKD�LQWHJUDFLyQ�
'HQWUR�GH�HVWH�HQIRTXH��QR�EDVWD�FRQ�DGRSWDU�HQ�OD�HPSUHVD�QXHYDV�VROXFLRQHV�WHFQROyJLFDV�R�XQD� QXHYD� LQIUDHVWUXFWXUD� GH� FRPXQLFDFLyQ� SDUD� ORJUDU� HO� p[LWR� HQ� OD� JHVWLyQ� GH� ODV� QXHYDV�UHGHV�GH�VXPLQLVWUR�TXH�SDUHFHQ�VHU�HO�IXWXUR� VLQR�TXH�GLFKD�LQFRUSRUDFLyQ�GH�WHFQRORJtD�KD�GH� LU� DFRPSDxDGD� GH� XQ� ³GRPLQLR´� VREUH� OD� PLVPD� TXH� HYLWH� TXH� ODV� HPSUHVDV� DGRSWHQ�VROXFLRQHV� WHFQROyJLFDV� SUHFLSLWDGDV� TXH� SRQJDQ� HQ� HQWUHGLFKR� OD� SRVLELOLGDG� GH� HYROXFLyQ�IXWXUD�GH�VXV�SURFHVRV�GH�QHJRFLR�
5HIHUHQFLDV�
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