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2
5&+�& + 5K3K�3

3K�3 &O

+

33K�
2

&+�5

33K�

5K3K�3
3K�3 &O

+ &+�5
&25&+� ��>5K&O�33K����&2�@

>5K&O�33K���@��� �

(VTXHPD����

� 7VXML��-���2KQR��.��6\QWKHVLV��������������� 2VERUQ��-��$���-DUGLQH��)��+���<RXQJ��)��+��:LONLQVRQ��*��-��&KHP��6RF��$�������������� -DUGLQH��)��+��3URJ� ,QRUJ��&KHP���������������



&DStWXOR����,QWURGXFFLyQ

�

$XQTXH� HQ� VXV� FRPLHQ]RV� HO� FDWDOL]DGRU� GH� :LONLQVRQ� UHVXOWy� HILFD]� SDUD� OD�GHVFDUERQLODFLyQ� GH� DOGHKtGRV�� PiV� DGHODQWH� TXHGy� HVWDEOHFLGR� TXH� HVWH� SURFHVR�FRQVWLWX\H�OD�SULQFLSDO�SUREOHPiWLFD�GH�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ��3RU�FRQVLJXLHQWH��VH�SURFHGLy� D� HVWXGLDU� VX� PHFDQLVPR� SDUD� SUHYHQLU� TXH� GLFKR� SURFHVR� IXHUD� FRPSHWLWLYR�IUHQWH�D�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�(Q������6DNDL�\�FRO�� GHVFULELHURQ�SRU�SULPHUD�YH]�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWUDPROHFXODU� HQ� VX� YHUVLyQ� HVWHTXLRPpWULFD��0LHQWUDV� EXVFDEDQ� XQ� QXHYR� FDPLQR� GH�VtQWHVLV� SDUD�REWHQHU� SURVWDJODQGLQDV� \�PLHQWUDV� LQYHVWLJDEDQ�FRQGLFLRQHV�PiV�VXDYHV�SDUD� XQD� GH� ODV� HWDSDV� GH� FLFODFLyQ� GHVFXEUHQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWUDPROHFXODU��HQ� OD�FXDO�HO�VLVWHPD�FDWDOtWLFR�QHXWUR�GH�:LONLQVRQ�FRQYLHUWH�HO�VXVWUDWR�����GLDOTXLO���SHQWHQ���DO� HQ� HO� SURGXFWR� ����GLDOTXLOFLFORSHQWDQRQD�� FRQ� UHQGLPLHQWRV�TXH� RVFLODQ� HQWUH� HO� ��� \� HO� ����� ORV� FXDOHV� GHSHQGHQ� GHO� WLSR� GH� VXVWLWX\HQWH� DOTXLOR��(VTXHPD������(Q�ODV�FRQGLFLRQHV�GHO�H[SHULPHQWR�GH�6DNDL��HQ�QLQJXQR�GH�ORV�FDVRV�GHVFULWRV�VH� ORJUy� GHWHFWDU� HO� UHVSHFWLYR� DOFDQR�� SURGXFWR� GHO� FRUUHVSRQGLHQWH� SURFHVR� GH�GHVFDUERQLODFLyQ��GH�DFXHUGR�FRQ�OD�UHDFFLyQ�GH�7VXML�3RU� HO� FRQWUDULR�� ORV� DXWRUHV� GHVFULELHURQ� TXH� MXQWR� FRQ� ODV� FLFORSHQWDQRQDV� VH�HQFXHQWUDQ� DOJXQRV� FRPSXHVWRV� GHULYDGRV� GHO� FLFORSURSDQR�� ORV� FXDOHV� WDPELpQ� VH�FRQVLGHUDQ�SURGXFWRV�GH�GHVFDUERQLODFLyQ� �(VTXHPD������
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��� $FWLYDFLyQ�GHO�HQODFH�&DUERQR�KLGUyJHQR��&�+�
'HVGH� HO� SXQWR� GH� YLVWD� GH� OD� VtQWHVLV� RUJiQLFD� \� GH� OD� TXtPLFD� LQRUJiQLFD�� OD�DFWLYDFLyQ� GH� HQODFHV� &�+� PHGLDQWH� FRPSOHMRV� FRQ� PHWDOHV� GH� WUDQVLFLyQ� KD� DWUDtGR�GXUDQWH� ORV� ~OWLPRV� DxRV� OD� DWHQFLyQ� GH� ORV� LQYHVWLJDGRUHV� HQ� FDWiOLVLV� KRPRJpQHD� \�TXtPLFD�RUJDQRPHWiOLFD��SRU�VX�UHOHYDQWH�DSOLFDFLyQ�HQ�OD�IRUPDFLyQ�GH�QXHYRV�HQODFHV�&�&��

������*HQHUDOLGDGHV
/RV� LQYHVWLJDGRUHV� VH�KDQ� FHQWUDGR�HQ�DTXHOORV�SURFHVRV�TXtPLFRV�FDWDOL]DGRV�SRU�PHWDOHV�GH�WUDQVLFLyQ�TXH�VH�SXHGDQ�ORJUDU�HQ�XQD�VROD�HWDSD��FRPELQDQGR�IDFWRUHV�FRPR�HFRQRPtD�\�HILFLHQFLD��'RV�GH� ORV�PHWDOHV�GH� WUDQVLFLyQ�PiV�XVDGRV�KDQ�VLGR�HO�SDODGLR��3G��\�HO�UXWHQLR��5X���VHJXLGRV�PX\�GH�FHUFD�SRU�HO�URGLR�5K���$Vt�SRU�HMHPSOR��HO� UXWHQLR� KD� GHPRVWUDGR� VX� HILFDFLD� HQ� OD� DFWLYDFLyQ� &�+� GH� DUHQRV�� HO� SDODGLR� HQ�SURFHVRV� FDWDOtWLFRV� FRQ� LQWHUPHGLRV� FLFORPHWDODGRV� \� HO� URGLR� HQ� UHDFFLRQHV� GH�DFRSODPLHQWR��WUDV�OD�DFWLYDFLyQ�GHO�HQODFH�&�+��(O�GHVDUUROOR�GH�VLVWHPDV�FDWDOtWLFRV�FRQ�PHWDOHV�GH�WUDQVLFLyQ�SDUD�OD�DFWLYDFLyQ�GH� HQODFHV� &�+� UHSUHVHQWD� XQR� GH� ORV� PD\RUHV� GHVDItRV� GH� OD� TXtPLFD�PRGHUQD�� DVt�FRPR�HO�HVWXGLR�PHFDQtVWLFR�GH�HVWDV�UHDFFLRQHV�HQ�ODV�TXH�HO�PHWDO�HVWi�GLUHFWDPHQWH�LQYROXFUDGR�HQ�OD�URWXUD�GHO�HQODFH &�+���'H�DFXHUGR�FRQ�7URVW���� OD�KDELOLGDG�GH� ORV�FRPSOHMRV�GH�PHWDOHV�GH� WUDQVLFLyQ�SDUD� DFWLYDU� ODV� PROpFXODV� RUJiQLFDV� SHUPLWH� TXH� ORV� SURFHVRV� VLQWpWLFRV� SXHGDQ�GHVDUUROODUVH�FRQ�XQ�DOWR�JUDGR�GH�HFRQRPtD�DWyPLFD��2WUR�GH�ORV�REMHWLYRV�DFWXDOHV�HVWi�HQ ORJUDU�SURFHVRV�FRQ�VLVWHPDV�FDWDOtWLFRV�TXH�SXHGDQ�VHU�VHSDUDGRV�\�UHXWLOL]DGRV��'H�HVWD� IRUPD�� VH� KDQ� REWHQLGR� UHVXOWDGRV� SURPHWHGRUHV� WUDV� OD� LQPRYLOL]DFLyQ� GH� HVWRV�VLVWHPDV��\D�VHD�HQ�VRSRUWHV�RUJiQLFRV�H�LQRUJiQLFRV��R�\D�VHD�WUDEDMDQGR�FRQ�VLVWHPDVELIiVLFRV�

� %URRNKDUW��0���*UHHQ��0��/��+��-��2UJ��&KHP� ���������������� '\NHU��*��$QJHZ��&KHP��,QW��(G��(QJO� ���������������� 0XUDL�� 6��� .DNXFKL�� )��� 6HNLQH�� 6��� 7DQDND�� <��� .DPDWDQL�� $��� 6RQXGD��0��� &KDWDQL�� 1��1DWXUH������������������ 6KLORY��$��(��6KXO¶SLQ��*��%��&KHP��5HY�����������������
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�������$FWLYDFLyQ�GHO�HQODFH�&�+�HQ�DOGHKtGRV
(O�iWRPR�GH�KLGUyJHQR�GHO�JUXSR�IXQFLRQDO�DOGHKtGR�VH�FRQVLGHUD�TXtPLFDPHQWH�LQHUWH�FRQ�UHODFLyQ�D�OD�DFWLYDFLyQ�&�+��SHUR�HO�GHVDUUROOR�GH�FRPSOHMRV�RUJDQRPHWiOLFRV�FRQ� PHWDOHV� GH� WUDQVLFLyQ FRPR� UXWHQLR�� URGLR� \� QtTXHO�� HQWUH� RWURV�� KDQ� UHVXOWDGR�H[LWRVRV�HQ�HVWH�SURFHVR���8QR�GH�ORV�SULPHURV�FRPSOHMRV�XWLOL]DGRV�KD�VLGR�HO�FDWDOL]DGRU�GH�:LONLQVRQ��HO�FXDO�D� WHPSHUDWXUD�DPELHQWH�GHVFDUERQLOD�XQ�DOGHKtGR�FRPR�UHVXOWDGR�GH� OD�DFWLYDFLyQ�GHO� HQODFH� &�+��� /D� DFWLYDFLyQ� FRQ� VLVWHPDV� FDWDOtWLFRV� GH� URGLR�,�� HQ� SURFHVRV� GH�GHVFDUERQLODFLyQ� GH� DOGHKtGRV�� KD� SHUPLWLGR� XQ� Q~PHUR� LPSRUWDQWH� GH� DSOLFDFLRQHV�VLQWpWLFDV�� LQFOX\HQGR� OD� LQWURGXFFLyQ� HVWHUHRVHOHFWLYD� GH� JUXSRV�PHWLOR� HQ� VtQWHVLV� GH�SURGXFWRV QDWXUDOHV���/D� DFWLYDFLyQ� GHO� HQODFH� &�+� GHO� DOGHKtGR� PHGLDQWH� FRPSOHMRV� GH� URGLR�� H�LULGLR�� KD� VLGR� PX\� HVWXGLDGD� SRU� VX� UHOHYDQFLD� HQ� VtQWHVLV� RUJiQLFD��� $� SDUWLU� GH� OD�DFWLYDFLyQ�GHO�HQODFH�&�+�GHO�DOGHKtGR�VH�SURGXFH�HO�LQWHUPHGLR�KLGUXUR�GH�DFLOURGLR��GHO�FXDO��GH�DFXHUGR�FRQ�ODV�FRQGLFLRQHV�GH�UHDFFLyQ��VH�SXHGHQ�JHQHUDU�XQR�y�GRV�GH�ORV�SURFHVRV�VLJXLHQWHV� (Q�SULPHU�OXJDU��OD�HVSHUDGD�UHDFFLyQ�GH�KLGURDFLODFLyQ�TXH�FXOPLQD�FRQ� OD� SURGXFFLyQ� GH� XQD� FHWRQD� �YtD� D�� GHO� (VTXHPD� ������ R� HQ� VHJXQGR� OXJDU�� HO�LQGHVHDGR� SURFHVR� GH� GHVFDUERQLODFLyQ�� HO� FXDO� FRQOOHYD� SRU� XQ� ODGR�� OD� IRUPDFLyQ� GHO�FRPSOHMR� URGLRFDUERQLOR� \� SRU� RWUR�� OD� SURGXFFLyQ� GHO� DOFDQR� TXH� VH� GHULYD� GHO�FRUUHVSRQGLHQWH�DOGHKtGR��YtD�E��GHO�(VTXHPD������
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�� 7URVW��%��0���,PL��.���'DYLHV��,��:��-��$P��&KHP��6RF�������������������� /LP��<��*���.LP��<��+��.DQJ��-��±%��-��&KHP��6RF���&KHP��&RPPXQ��������������� 2¶&RQQRU��-��0���0D��-��-��2UJ��&KHP������������������� :DOERUVN\��+��0���$OOHQ��/��(��-��$PHU��&KHP��6RF������������������� 'DZVRQ��'��-���,UHODQG��5��(��7HWUDKHGURQ�/HWW� ������������� ,UHODQG��5��(���3ILVWHU��*��7HWUDKHGURQ�/HWW� ������������� -XQ��&��+���.DQJ��-��%���.LP��-��<��-��2UJDQRPHW��&KHP������������������� 5DXFKIXVV��7��%��-��$P��&KHP��6RF������������������
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/D� YHUVDWLOLGDG� GH� OD� UHDFFLyQ� FDWDOtWLFD� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� R�LQWHUPROHFXODU�VH�UHIOHMD�HQ�ORV�VLJXLHQWHV�HMHPSORV�(Q� OD� UHDFFLyQ� $�� GHO� (VTXHPD� ����� XQD� WUDQVSRVLFLyQ� GHO� WLSR� &ODLVHQ� TXH�SUHFHGH� D� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWUDPROHFXODU� SHUPLWH� OD� VtQWHVLV� GH�XQD�FLFORSHQWDQRQD���GLVXVWLWXtGD�FRQ�XQ�UHQGLPLHQWR�GHO������VHJ~Q�ODV�LQYHVWLJDFLRQHV�GHO�JUXSR�GH�(LOEUDFKW�� \�6DWWHONDX���.RQGR� \� FRO��� GHVFULELHURQ� TXH� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� GH� XQ� VXVWUDWR�HVWpULFDPHQWH� LPSHGLGR�FRPR�HO�FLFORKH[HQR�XWLOL]DQGR�VLVWHPDV�FDWDOtWLFRV�EDVDGRV�HQ�UXWHQLR�� JHQHUD� HO� SURGXFWR� FRQ� XQ� UHQGLPLHQWR� GH� HQ� WRUQR� DO� ����� �UHDFFLyQ� %�� GHO�(VTXHPD�����8Q�FDVR�HVSHFLDO�GHVGH�HO�SXQWR�GH�YLVWD�VLQWpWLFR��VH�SUHVHQWD�HQ�OD�UHDFFLyQ�&�GHO� (VTXHPD� ����� GRQGH� VH�PXHVWUD� XQD� QRYHGRVD� KLGURDFLODFLyQ� LQWHUPROHFXODU� HQWUH�GLHQRV� \� iFLGR� IyUPLFR�� 8Q� FRPSOHMR� FDWDOtWLFR� GH� SDODGLR� SHUPLWH� OD� DFWLYDFLyQ�TXLPLRVHOHFWLYD� GHO� HQODFH� &�+� GHO� iFLGR� IyUPLFR� SDUD� SURGXFLU� XQ� ���� GHO�FRUUHVSRQGLHQWH�iFLGR���(Q� OD� UHDFFLyQ�'� GHO� (VTXHPD������ VH�PXHVWUD� XQD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWUDPROHFXODU� DVLPpWULFD�� (Q� HOOD�� D� SDUWLU� GH� XQ� DOGHKtGR� ��/�LQVDWXUDGR� \� XQ� VLVWHPD�FDWDOtWLFR�GH�URGLR�FRQ�XQ�OLJDQGR�IRVILQD�ELGHQWDGR�TXLUDO�VH�REWLHQH�XQD�FLFORSHQWDQRQD�FRQ��XQ�UHQGLPLHQWR�GHO�����\�XQ�H[FHVR�HQDQWLRPpULFR�GHO�������'H�IRUPD�JHQHUDO�\�GH�DFXHUGR�FRQ�ORV�DQWHULRUHV�HMHPSORV��VH�KD�REVHUYDGR�TXH�PLHQWUDV� XQRV� JUXSRV�� VH� KDQ� GHGLFDGR� D� RSWLPL]DU� OD� YHUVLyQ� LQWUDPROHFXODU� GH� OD�UHDFFLyQ� FDWDOtWLFD� GH� KLGURDFLODFLyQ�� HQ HVSHFLDO� OD� VtQWHVLV� DVLPpWULFD�� RWURV� JUXSRV��KDQ�GHVDUUROODGR�QXPHURVDV�DSOLFDFLRQHV�GH�OD�YHUVLyQ�LQWHUPROHFXODU�

�� %HUJPDQ��5��*���/XHFNH��+��)��-��$P��&KHP��6RF��������������������� (LOEUDFKW��3���*HUPHLHU��$���/HQQDUW]��'���+XEHU��7��6\QWKHVLV� ������������ 6DWWHONDX��7�� (LOEUDFKW��3��7HWUDKHGURQ�/HWW� ����������������� .RQGR��7���$NDVRPH��0���7VXML��<���:DWDQDEH��<��-��2UJ��&KHP������������������� 9DVDSROOR��*���6RPDVXQGHUDP��$���(O�$OL��%���$OSHU��+��7HWUDKHGURQ�/HWW�������������������7DXUD��<���7DQDND��0���:X��;��0���)XQDNRVKL��.���6DNDL��.��7HWUDKHGURQ ����������������� D�� -DPHV��%��5���<RXQJ��&��*��-��&KHP��6RF���&KHP��&RPPXQ� ������ ������ E��-DPHV��%��5���<RXQJ��&��*��-��2UJDQRPHW��&KHP������������������� D�� ,VQDUG��3���'HQLVH��%���6QHHGHQ��5��3��$���&RJQLRQ��-��0���'XUXDO��3��-��2UJDQRPHW��&KHP�������� ����� ����� E��2NDQR�� 7��� .RED\DVKL�� 7��� .RQLVKL�� +��� .LML�� -��7HWUDKHGURQ� /HWW�������� ���������
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$� SDUWLU� GH� ODV� REVHUYDFLRQHV� GH� 6DNDL�� TXLHQ� VXJLULy� OD� SRVLELOLGDG� GH� TXH� HO�SURFHVR�GH�KLGURDFLODFLyQ�FDWDOtWLFD�LQWUDPROHFXODU�VH�YLHUD�IDYRUHFLGR�SRU�OD��LQVHUFLyQ�GH�XQD�ROHILQD�IUHQWH�D� OD�GHVFDUERQLODFLyQ��VH�KDQ�UHDOL]DGR�GLYHUVRV�HVWXGLRV�XWLOL]DQGR�HO�VXVWUDWR� ��SHQWHQDO� \� VXVWUDWRV� DQiORJRV�� FRQ� HO� ILQ� GH� RSWLPL]DU� OD� UHDFFLyQ� FDWDOtWLFD��(VTXHPD������
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(Q� ORV� ~OWLPRV� ��� DxRV�� QXPHURVRV� JUXSRV� KDQ� LQYHVWLJDGR� VREUH� VLVWHPDV�FDWDOtWLFRV� TXH� SHUPLWDQ� DXPHQWDU� ORV� UHQGLPLHQWRV� GH� OD� UHDFFLyQ� \� TXH� VXSULPDQ� OD�UiSLGD�IRUPDFLyQ�GHO�FRPSOHMR�FDUERQLOURGLR�LQDFWLYR��SURGXFWR�GH�OD�GHVFDUERQLODFLyQ�/DURFN�\�FRO��� KDQ�H[DPLQDGR�HO�KRUL]RQWH�VLQWpWLFR�GH�OD��UHDFFLyQ�YDULDQGR�ORV�VXVWLWX\HQWHV� VREUH� HO� HVTXHOHWR� FDUERQDGR� GHO� ��SHQWHQDO� \� ORV� OLJDQGRV� PRQRIRVILQD�VREUH�HO�VLVWHPD�FDWDOtWLFR�QHXWUR��FRQFOX\HQGR�TXH�ORV�VXVWUDWRV�FRQ�VXVWLWX\HQWHV�HQ�ORV�FDUERQRV���\���SURGXFHQ�ORV�UHQGLPLHQWRV�PiV�EDMRV�\�TXH�OD�UHODFLyQ�5K�/LJDQGR��������FXDQGR�VH�XWLOL]DQ�OLJDQGRV�PiV�EiVLFRV�TXH�OD�WULIHQLOIRVILQD��FRPR�OD�WUL�S�WROLOIRVILQD��OD�WUL�S�PHWR[LIHQLOIRVILQD� \� OD� WUL�S�1�1�GLPHWLOIHQLOIRVILQD� SURSRUFLRQDQ� ORV� PD\RUHV�UHQGLPLHQWRV�3RU� RWUR� ODGR�� HO� JUXSR� GH� 6DNDL�� KD� FHQWUDGR� VXV� HVIXHU]RV� HQ� PHMRUDU� ORV�UHVXOWDGRV�GH�OD�UHDFFLyQ�DVLPpWULFD�XWLOL]DQGR�VLVWHPDV�FDWDOtWLFRV�QHXWURV�\�FDWLyQLFRV�\�YDULDQGR� ORV� OLJDQGRV�TXLUDOHV� \� FRQFOX\HQ�TXH� ORV� UHQGLPLHQWRV�HVWiQ�HQ�GHSHQGHQFLD�GHO�WLSR�GH�VXVWUDWR�XWLOL]DGR�

����� (VWXGLRV�PHFDQtVWLFRV
(O�JUXSR�GH�0LOOHU�KD�UHDOL]DGR�HVWXGLRV�PHFDQtVWLFRV��HQ� ORV�FXDOHV�PDUFD�FRQ�GHXWHULR� HO� VXVWUDWR� SDUD� REVHUYDU� VX� FRPSRUWDPLHQWR� IUHQWH� DO� VLVWHPD� FDWDOtWLFR� GH�:LONLQVRQ�� D� WHPSHUDWXUD� DPELHQWH�� DQDOL]DQGR� OD� ORFDOL]DFLyQ� GHO� LVyWRSR� VREUH� HO�HVTXHOHWR�FDUERQDGR�HQ�HO�SURGXFWR�ILQDO�/RV� UHVXOWDGRV� PXHVWUDQ� TXH� OD� FLFODFLyQ� GHO� ��KH[HQDO���G RFXUUH� SRU� XQD�FRRUGLQDFLyQ� VLQ GHO� HQODFH� URGLR�GHXWHULR� HQ� HO� HQODFH� ROHItQLFR� SDUD� JHQHUDU� HO�LQWHUPHGLR� $�� HO� FXDO� UHWLHQH� OD� FRQILJXUDFLyQ� GHO� VXVWUDWR�� �(VTXHPD� ������ 'H� DTXt� VH�SRGUtD� HVWDEOHFHU� TXH� OD� HWDSD� GH� LQVHUFLyQ� GHEH� VHU� PiV� UiSLGD� TXH� OD� HWDSD� GH�GHVFDUERQLODFLyQ���/RV�DXWRUHV� WDPELpQ�FRQVLGHUDQ�TXH� OD�HWDSD� ILQDO� LUUHYHUVLEOH�FRUUHVSRQGH�D� OD�HOLPLQDFLyQ�UHGXFWRUD��D�SDUWLU�GHO�LQWHUPHGLR�%��XQ�PHWDORFLFOR�GH���PLHPEURV��(VTXHPD������ $� WUDYpV� GH� HVWH� LQWHUPHGLR� GH� URGLRFLFORKH[DQRQD� VH� IDYRUHFH� XQ� UiSLGR�DFRSODPLHQWR�FDUERQR�FDUERQR��&�&���HO�FXDO�SHUPLWH�JHQHUDU�HO�SURGXFWR�ILQDO�GHVHDGR��OD�FLFORSHQWDQRQD�

�� /DURFN��5��&���2HUWOH��.���3RWWHU��*��-��-��$P��&KHP��6RF������������������� D��7DXUD��<���7DQDND��0���)XQDNRVKL��.���6DNDL��.��7HWUDKHGURQ�/HWW������������������E� 7DQDND��0��� ,PDL��0��� )XMLR��0��� 6DNDPRWR��0��� 7DNDKDVKL��0��� (WR�.DWR�� <���:X��;��0���)XQDNRVKL��.���6DNDL��.���6XHPXQH��+��-��2UJ��&KHP� ����������������� &DPSEHOO��5��(���0LOOHU��5��*� -��2UJDQRPHW��&KHP�������������&����
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(VTXHPD����
$GHPiV�� HO� JUXSR� GH�0LOOHU� KD� GHWHUPLQDGR� HO� HIHFWR� LVRWySLFR� FLQpWLFR� SDUD� OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� D� SDUWLU� GH� XQD� PH]FOD� HTXLPROHFXODU� GHO�VXVWUDWR� GHXWHUDGR� \� VLQ� GHXWHUDU� IUHQWH� DO� FRPSOHMR� GH� :LONLQVRQ�� D� ��� �&�� /D�FRPSDUDFLyQ�GH�OD�FRPSRVLFLyQ�LVRWySLFD�GHO�SURGXFWR�FXDQGR�OD�FRQYHUVLyQ�HV�GHO�����SHUPLWH� HVWDEOHFHU� XQRV� YDORUHV� GH� �N+�N'�� HQWUH� ���� \� ����� FRPHQWDQGR� TXH� YDORUHV�LQIHULRUHV�D���VH�UHODFLRQDQ�FRQ�XQD�HWDSD�GH�DGLFLyQ�R[LGDQWH�UiSLGD�

�� &DPSEHOO��5��(���/RFKRZ��&��)���9RUD��.��3���0LOOHU��5��*�-��$P��&KHP��6RF�������������������� /DX��.��<���%HFNHU��<���+XDQJ��)���%DHQ]LJHU��1���6WLOOH��-��.��-��$P��&KHP��6RF����������������
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'H� LJXDO� PDQHUD�� H[SHULPHQWRV� DQiORJRV� GH� 0LOVWHLQ�� HVWDEOHFHQ� TXH GLFKR�YDORU� GHO� HIHFWR� LVRWySLFR� FLQpWLFR� LQGLFD� TXH� OD� HWDSD� GHWHUPLQDQWH� GH� OD� YHORFLGDG� VH�DVRFLD� FRQ� OD� HWDSD� ILQDO� GH� HOLPLQDFLyQ� UHGXFWRUD�� OD� FXDO� WUDQVFXUUH� D� WUDYpV� GH� XQPHFDQLVPR�TXH�LQYROXFUD�XQD�OHQWD�GLVRFLDFLyQ�GHO�OLJDQGR�IRVILQD�WUDQV DO�KLGUXUR�D�SDUWLU�GHO�KLGUXUR�GH�FLV�DFLOURGLR��LQWHUPHGLR�TXH�KD�ORJUDGR�DLVODU�3RU� RWUD� SDUWH�� %RVQLFK�� KD� UHDOL]DGR� HVWXGLRV� GH� LQWHUFDPELR� GH� GHXWHULR�WHQLHQGR�SUHVHQWH�TXH�QR�KD�VLGR�SRVLEOH�GHWHFWDU�WRGRV�ORV�LQWHUPHGLRV�GHO�PHFDQLVPR�GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWUDPROHFXODU�� 8WLOL]DQGR� FRPR� VXVWUDWR� GHXWHUDGR� ��SHQWHQDO���G IUHQWH� D� ORV� VLVWHPDV� FDWDOtWLFRV� >5K�GSSH�@��&O2��� GRQGH� GSSH� HV�%LV�GLIHQLOIRVILQR��HWDQR� \� >5K�TXLUDIRV�@��&O2��� GRQGH� TXLUDIRV� HV� ��6��6��%LV�GLIHQLOIRVILQR��EXWDQR�� GHWHFWDURQ� TXH� HQ� HO� ��SHQWHQDO� UHPDQHQWH� VH� HQFRQWUDED�GHXWHULR�HQ�WRGDV�ODV�SRVLFLRQHV�GHO�PLVPR��YHU�FRPSXHVWRV�'��/��,�\�3�HQ�HO�(VTXHPD������� (OOR� SHUPLWH� GHWHUPLQDU� TXH� GXUDQWH� HO� SURFHVR� FDWDOtWLFR� HO� VXVWUDWR� SDUWLFLSD� HQ�SURFHVRV�GH�LQVHUFLyQ�\�HOLPLQDFLyQ��ORV�FXDOHV�MXVWLILFDQ�OD�H[LVWHQFLD�GH�GLIHUHQWHV�YtDV�GH�LVRPHUL]DFLyQ��(VTXHPD������(VWRV�UHVXOWDGRV�WDPELpQ�SHUPLWHQ�FRQFOXtU�TXH�OD�DFWLYDFLyQ�GHO�HQODFH�FDUERQR�KLGUyJHQR� �&�+��VHJXLGD�SRU� OD� LQVHUFLyQ�GH� OD�ROHILQD�HQ�HO� LQWHUPHGLR�KLGUXUR� UHVXOWDQ�PiV�UiSLGDV�TXH�OD�HWDSD�ILQDO�GH�HOLPLQDFLyQ�UHGXFWRUD�\�DFRSODPLHQWR�FDUERQR�FDUERQR��&�&�� /DV� UHORFDOL]DFLRQHV� GHO� GHXWHULR� VREUH� HO� VXVWUDWR� VH� SURGXFHQ� HQ� HWDSDV�LQWHUPHGLDV� TXH� VRQ� UHYHUVLEOHV� \� TXH� RFXUUHQ� DQWHV� GH� OD� HWDSD� ILQDO� LUUHYHUVLEOH�� (O�H[WUDRUGLQDULR� LQWHUFDPELR� GH� GHXWHULR� FRQRFLGR� FRPR� �VFUDPEOLQJ�� LQGLFD� TXH� HO�PHFDQLVPR�FDWDOtWLFR�HV�FRPSOHMR�\�TXH�VH�JHQHUDQ�QXPHURVRV�LQWHUPHGLRV�DQWHV�GH�OD�IRUPDFLyQ�GHO�GHVHDGR�SURGXFWR�ILQDO��(VTXHPD������(O� LQWHUPHGLR� $� HQ� HO� (VTXHPD� ���� FRUUHVSRQGH� D� XQ� FRPSOHMR� GHXWHUDGR� GH�DFLODOTXLOR�GH� URGLR�GRQGH�HO�PHWDO�VH�HQFXHQWUD�FRRUGLQDGR�DO�HQODFH�ROHItQLFR��$�SDUWLU�GH�HVWH� LQWHUPHGLR�VH� LQLFLDQ�GLIHUHQWHV�YtDV�GH� LVRPHUL]DFLyQ�D� WUDYpV�GH� OD�VHFXHQFLD�GH� LQVHUFLyQ�E�HOLPLQDFLyQ�� 6L� OD� LQVHUFLyQ� GHO� GHXWHULR� �G���� VH� UHDOL]D� HQ� HO� FDUERQR���UHVXOWD� IDYRUHFLGD� OD� IRUPDFLyQ� GH� HVSHFLHV� LQWHUPHGLDV� GH� URGLR�FLFORKH[DQRQD�FRUUHVSRQGLHQWHV� FRQ� ORV� LQWHUPHGLRV� -� \� 1� �(VTXHPD� ����� D� WUDYpV� GH� ORV� FXDOHV� VH�IRUPDQ� ORV� VXESURGXFWRV� ��SHQWHQDO���G� �/� \� ��SHQWHQDO���G �3�� SRU� HOLPLQDFLyQ�UHGXFWRUD�6L� OD� LQVHUFLyQ� GHO� GHXWHULR� �G���� VH� KDFH� VREUH� HO� FDUERQR��� VH� REWLHQH� HO�LQWHUPHGLR� %�� D� SDUWLU� GHO� FXDO� VH� SXHGHQ� JHQHUDU� ODV� URGLR�FLFORKH[DQRQDV� (� \� *��(VTXHPD� ������ ODV� FXDOHV� SHUPLWHQ� OD� SURGXFFLyQ� GH� ORV� LVyPHURV� GHO� VXVWUDWR� GH�SDUWLGD��FRUUHVSRQGLHQWHV�D�ORV�FRPSXHVWRV���SHQWHQDO���G �'��\���SHQWHQDO���G �,��
�� 0LOVWHLQ��'��-��&KHP��6RF���&KHP��&RPPXQ� ������������� )DLUOLH��'��3���%RVQLFK��%��2UJDQRPHWDOOLFV��������������
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)DLUOLH� \� %RVQLFK�� KDQ� UHFRSLODGR� QXPHURVRV� GDWRV� VREUH� OD� KLGURDFLODFLyQ�LQWUDPROHFXODU� GH� XQD� DPSOLD� YDULHGDG� GH� VXVWUDWRV� DQiORJRV� DO� ��SHQWHQDO� XVDQGR� HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�>5K�GLIRVILQD�@��&O2����� ORV�FXDOHV�KDQ�SHUPLWLGR�FRQFOXtU�TXH�D�GLIHUHQFLD�GH�ODV�UHDFFLRQHV�TXH�XVDQ�HO�VLVWHPD�FDWDOtWLFR�QHXWUR�GH�:LONLQVRQ��FXDQGR�OD� KLGURDFLODFLyQ� LQWUDPROHFXODU� VH� HIHFW~D� FRQ� VLVWHPDV� FDWLyQLFRV� QR� VH� JHQHUDQ�SURGXFWRV� GHULYDGRV� GHO� FLFORSURSDQR�� FDUDFWHUtVWLFRV� GH� OD� GHVFDUERQLODFLyQ� GH�DOGHKtGRV�FXDQGR�VH�XWLOL]DQ�VLVWHPDV�FDWDOtWLFRV�QHXWURV��3RU�RWUD�SDUWH��ORV�DXWRUHV�KDQ�GHWHUPLQDGR�TXH�ORV�UHQGLPLHQWRV�VRQ�PX\�EDMRV�R� SXHGHQ� OOHJDU� D� VHU� QXORV� FXDQGR� HQ� OD� KLGURDFLODFLyQ� FDWDOtWLFD� LQWUDPROHFXODU� VH�XWLOL]DQ�VXVWUDWRV�TXH�SUHVHQWDQ�VXVWLWX\HQWHV�HQ�ODV�SRVLFLRQHV����HQ�������HQ������\�HQ�OD�SRVLFLyQ� ��� SUREDEOHPHQWH� SRUTXH� HMHUFHQ� XQ� LPSHGLPHQWR� HVWpULFR� TXH� LQFLGH� HQ� OD�IRUPDFLyQ�GHO�SURGXFWR�ILQDO�GHVHDGR��FRUUHVSRQGLHQWH�D�OD�FLFORSHQWDQRQD�0iV�DGHODQWH��%RVQLFK�� SRVWXOy�TXH�OD�KLGURDFLODFLyQ�FDWDOtWLFD�LQWHUPROHFXODU�QR�HUD� IDYRUDEOH� FRQ� HO� VLVWHPD� FDWDOtWLFR� QHXWUR� GH�:LONLQVRQ� SRUTXH� ODV� YHORFLGDGHV� GH�UHDFFLyQ�GH� ODV�HWDSDV�GH� OD�GHVFDUERQLODFLyQ�VRQ�PXFKR�PiV� UiSLGDV�HQ� UHODFLyQ�FRQ�ODV�YHORFLGDGHV�GH�LQVHUFLyQ�GH�OD�ROHILQD�7DPELpQ�ORJUy�HVWDEOHFHU�TXH�ORV�JUXSRV�DFLOR�VRQ�PHQRV�HVWDEOHV�FXDQGR�HVWiQ�HQ� SRVLFLyQ� WUDQV D� ORV� OLJDQGRV� IRVILQD�� FXDQGR� VH� XWLOL]DQ� FRPSOHMRV� FDWDOtWLFRV�FDWLyQLFRV�� 'H� HVWD� PDQHUD�� FRQVLGHUD� TXH� ORV� FRPSOHMRV� GH� URGLR�,�� GHO� WLSR� TXH� VH�REVHUYD� HQ� HO� FRPSOHMR� $�� �(VTXHPD� ������� SXHGHQ� VXSULPLU� OD� GHVFDUERQLODFLyQ� GH�DOGHKtGRV�� FXDQGR�6� HTXLYDOH� D XQ� GLVROYHQWH� SRFR� FRRUGLQDQWH�� FRPR� OD� DFHWRQD� R� HO�GLFORURPHWDQR�(O�DXWRU�UHODFLRQD�OD�HILFLHQFLD�GH�ORV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�FRQ�OD�UiSLGD�FRRUGLQDFLyQ�\�GHVFRRUGLQDFLyQ�GH�ODV�PROpFXODV�GHO�GLVROYHQWH�\�FRQ�OD�GLVSRQLELOLGDG�GH�YDFDQWHV�GH FRRUGLQDFLyQ�HQ�HVWRV�VLVWHPDV��TXH�SHUPLWHQ�DFRPRGDU�ORV�WUHV�JUXSRV�TXH�SDUWLFLSDQ� HQ� HO� SURFHVR� FDWDOtWLFR�� HO� KLGUXUR�� HO� DFLOR� \� OD� ROHILQD�� GH� DFXHUGR� FRQ� HO�LQWHUPHGLR� %�� �(VTXHPD� ������� &XDQGR� ODV� YDFDQWHV� GH� FRRUGLQDFLyQ� HQ� HO� FRPSOHMR�RFWDpGULFR HVWiQ�RFXSDGDV�SRU�GLVROYHQWHV�FRQ�HOHYDGD�FDSDFLGDG�GH�FRRUGLQDFLyQ��SRU�HMHPSOR��HO�DFHWRQLWULOR�� OD� IRUPDFLyQ�GH� ORV� LQWHUPHGLRV�HV�GHSHQGLHQWH�GH� OD�YHORFLGDG�GH�GLVRFLDFLyQ�GH�HVWDV�PROpFXODV�

�� )DLUOLH��'��3���%RVQLFK��%��2UJDQRPHWDOOLFV ����� ��������� %RVQLFK��%��$FF��&KHP��5HY����������������
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(VTXHPD�����
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(O� HVWXGLR� PHFDQtVWLFR� GH� %RVQLFK� FRQFOX\H� TXH� OD� GLVWLQFLyQ� SRU� SDUWH� GHO�VLVWHPD� FDWDOtWLFR� HQWUH� OD� FDUD� SUR�5 R� SUR�6 GH� OD� ROHILQD� SURTXLUDO� HV� OD� FODYH� GH� OD�HQDQWLRVHOHFFLyQ�� \� TXH� OD� QDWXUDOH]D� GHO� GLVROYHQWH� \� GH� ORV� VXVWLWX\HQWHV� DOTXLOR� �5��VREUH HO�VXVWUDWR�HMHUFHQ�XQD�LQIOXHQFLD�LPSRUWDQWH�VREUH�OD�HQDQWLRVHOHFWLYLGDG�
�� %DUQKDUW��5��:���:DQJ��;���1RKHGD��3���%HUJHQV��6��+���:KHODQ��-���%RVQLFK��%��-��$P��&KHP��6RF������������������
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'H� HVWD�PDQHUD�� VH� HVWDEOHFH� TXH� OD� HQDQWLRVHOHFWLYLGDG�HVWi�GHWHUPLQDGD�SRU�XQD� PH]FOD� GH� YHORFLGDGHV�� WDQWR� ODV� TXH� WLHQHQ� TXH� YHU� FRQ� OD� IRUPDFLyQ� GH� ORV�GLDVWHUHRLVyPHURV� LQWHUPHGLRV� FRPR� ODV� TXH� GHWHUPLQDQ� OD� HWDSD� GH� HOLPLQDFLyQ�UHGXFWRUD�%DUQKDUW� \� %RVQLFK�� KDQ� REVHUYDGR�� HQ� XQ� H[SHULPHQWR� VREUH� UHVROXFLyQ�FLQpWLFD�FDWDOtWLFD��TXH�D SDUWLU�GH�XQD�PH]FOD�UDFpPLFD�GH���IHQLO���SHQWHQDO��FXDQGR�VH�XWLOL]D� HO� FDWDOL]DGRU� TXLUDO >5K��6��%,1$3�@��� HQ� GLFORURPHWDQR�� D� ���&�� VH� REWLHQH� QR�VyOR� OD� IRUPDFLyQ� GLDVWHUHRVHOHFWLYD� GHO� SURGXFWR� HVSHUDGR� �6���±IHQLOFLFORSHQWDQRQD��FRQ�XQ�UHQGLPLHQWR�GHO������\�XQD�UHODFLyQ�GH�HQDQWLyPHURV��GHO�������VLQR�WDPELpQ�OD�SURGXFFLyQ� GLDVWHUHRVHOHFWLYD� GHO� ����� GHO� FRPSXHVWR� ��IHQLO���SHQWHQDO� \� DGHPiV� XQ���� GHO� ��IHQLO���SHQWHQDO�� TXH� VH� IRUPD� SRU� LVRPHUL]DFLyQ� GHO� GREOH� HQODFH� �(VTXHPD������� /RV� LVyPHURV� ��IHQLO� \� ��IHQLO���SHQWHQDO� VH� REWLHQHQ� SRU� HWDSDV� UHYHUVLEOHV� GH�FRRUGLQDFLyQ�GHVFRRUGLQDFLyQ�� SUHYLDV� D� OD� IRUPDFLyQ� GHO� SURGXFWR� ILQDO�� ODV� FXDOHV� VL�HVWXYLHUDQ�HQ�HTXLOLEULR�GDUtDQ�ORV�PLVPRV��HH���'H�HVWD�PDQHUD��OD�VtQWHVLV�DVLPpWULFD�QR�HVWi� JREHUQDGD� SRU� XQD� ~QLFD� HWDSD� HQDQWLRVHOHFWLYD� VLQR� SRU� HWDSDV� UHYHUVLEOHV� TXH�LQYROXFUDQ�YDULRV�LQWHUPHGLRV�
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(VTXHPD�����
(Q�HVWH�FRQWH[WR��HO�SURGXFWR�ILQDO�VH�IRUPD�SRU�HOLPLQDFLyQ�UHGXFWRUD�GH�XQR�GHORV�GRV�PHWDORFLFORV�LQWHUPHGLRV�GH�VHLV�PLHPEURV��$�\�R�%����(VTXHPD�������
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(VTXHPD�����
/DV� FRQVWDQWHV� GH� YHORFLGDG� UHODWLYDV� SDUD� OD� UHVROXFLyQ� FLQpWLFD� LQLFLDO� GHO�UDFHPDWR� LQGLFDQ� TXH� ORV� GRV� HQDQWLyPHURV� UHDFFLRQDQ� HQ� GLIHUHQWH� SURSRUFLyQ� SDUD�SURGXFLU�ODV�GRV�FLFORSHQWDQRQDV�TXLUDOHV�\�HO�SURGXFWR�DTXLUDO���IHQLO���SHQWHQDO�/D� DPSOLILFDFLyQ� FLQpWLFD� HQ� OD� IRUPDFLyQ� GHO� SURGXFWR� ILQDO� �6������IHQLOFLFORSHQWDQRQD�HVWi�FRQWURODGD�SRU�OD�UiSLGD�FRQYHUVLyQ�FDWDOtWLFD��DSUR[LPDGDPHQWH���YHFHV�PD\RU��GHO��5����IHQLO���SHQWHQDO�DO�SURGXFWR�ILQDO��6��\�SRU�OD�UiSLGD�FRQYHUVLyQ�GHO��6����IHQLO���SHQWHQDO�DO���IHQLO���SHQWHQDO��/DV�GLIHUHQFLDV�HQ�ORV YDORUHV�LQGLFDQ�TXH�ORV�LQWHUPHGLRV�FDWDOtWLFRV�VH�IRUPDQ�VHOHFWLYDPHQWH��(VTXHPD�������%DUQKDUW�\�%RVQLFK�� DWHQGLHQGR�D� ODV�HYLGHQFLDV�REWHQLGDV�HQ� OD�KLGURDFLODFLyQ�LQWUDPROHFXODU�HQDQWLRVHOHFWLYD�� LQGLFDQ�TXH� ORV�HIHFWRV�HOHFWUyQLFRV�SXHGHQ�FRQWURODU� OD�WUD\HFWRULD�GH� OD�UHDFFLyQ�SHUR� ORV�HIHFWRV�HVWpULFRV�GHWHUPLQDQ�OD�GLVFULPLQDFLyQ�TXLUDO��TXH�DO� ILQDO�SXHGH�VHU� LQIOXHQFLDGD�SRU�RWURV� IDFWRUHV�TXH�QR�VH� LGHQWLILFDQ� IiFLOPHQWH�\�TXH�UHIOHMDQ�OD�HVWDELOLGDG�WHUPRGLQiPLFD�UHODWLYD�GH�ORV�GLDVWHUHRLVyPHURV�
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+R\� HQ� GtD�� OD� HVWDELOLGDG� WHUPRGLQiPLFD� UHODWLYD� SXHGH� VHU� PHGLGD� GH� IRUPD�DSUR[LPDGD� SRU�PHGLRV� FRPSXWDFLRQDOHV� \� SXHGH� FRUUHODFLRQDUVH� FRQ� ODV� HQHUJtDV� GH�ORV�HVWDGRV�GH�WUDQVLFLyQ��+DVWD�HO�PRPHQWR�HVWDV�FRUUHODFLRQHV�HQHUJpWLFDV�WRGDYtD�QR�VH�KDQ�UHDOL]DGR�SDUD�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�(Q�OR�TXH�KDFH�UHIHUHQFLD�DO�PHFDQLVPR�SURSXHVWR�SRU�ORV�JUXSRV�GH�%DUQKDUW�\�%RVQLFK� VH� KD� SRGLGR� HVWDEOHFHU� TXH� JXDUGD� VHPHMDQ]D� FRQ� ODV� FRQVLGHUDFLRQHV�PHFDQtVWLFDV�H[SXHVWDV�SRU�0LOVWHLQ�\�FRO���/RV�JUXSRV�GH�%RVQLFK�\�0LOOHU�KDQ�FRLQFLGLGR�HQ�SURSRQHU�XQ�FLFOR�FDWDOtWLFR�FRQ�WUHV�HWDSDV�EiVLFDV��8QD�HWDSD�LQLFLDO�UiSLGD�GH�DGLFLyQ�R[LGDQWH��HQ�OD�FXDO�HO�FDWDOL]DGRU�GH� URGLR�,�� DFWLYD�HO� HQODFH�&�+�GHO� DOGHKtGR� \� SHUPLWH� IRUPDU� HO� LQWHUPHGLR�KLGUXUR�GH�DFLOURGLR�,,,���HWDSD����(VTXHPD��������$�FRQWLQXDFLyQ��VH�SURGXFHQ�XQD�VHULH�GH�HWDSDV�PiV� OHQWDV� \� UHYHUVLEOHV� GH� LQVHUFLyQ���HOLPLQDFLyQ� GH� OD� ROHILQD� HQ� HO� HQODFH� URGLR�KLGUXUR�� ODV� FXDOHV� IDYRUHFHQ� OD� IRUPDFLyQ� GH� QXPHURVRV� LQWHUPHGLRV�� HQWUH� HOORV�� OD�URGLRFLFORKH[DQRQD�� HWDSD� �� �(VTXHPD� ������� )LQDOPHQWH�� OD� HWDSD� ILQDO� LUUHYHUVLEOH� GH�HOLPLQDFLyQ�UHGXFWRUD�FRQ�HO�DFRSODPLHQWR�&�&�SHUPLWH�SURGXFLU�OD�FLFORSHQWDQRQD��HWDSD����(VTXHPD�������
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(VTXHPD�����
����� $VSHFWRV�VLQWpWLFRV

(Q� FXDQWR� D� OD� SDUWLFXODULGDG� GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD�LQWUDPROHFXODU�VH�KD�REVHUYDGR�TXH�HO�WDPDxR�GHO�DQLOOR�UHVXOWD�FUtWLFR��&XDQGR�VH�SDUWH�GH� XQ� VXVWUDWR�� TXH� D� GLIHUHQFLD� GHO� ��SHQWHQDO� SRVHH� GRV� FDUERQRV� PiV� HQWUH� HO�DOGHKtGR�\�OD�ROHILQD��(VTXHPD��������OD�SUHVHQFLD�GH�HVWRV�FDUERQRV�DGLFLRQDOHV�FDPELD�FRPSOHWDPHQWH� HO� FXUVR� GH� OD� UHDFFLyQ��'H�HVWD�PDQHUD�� HQ� OXJDU� GH�XQD� UHDFFLyQ�GH�KLGURDFLODFLyQ�WLHQH�OXJDU�RWUR�WLSR�GH�UHDFFLyQ�� TXH�VH�FRQRFH�FRPR�³$OGHU�HQH�OLNH´��OD�FXDO� VH� UHDOL]D� EDMR� FRQGLFLRQHV� PX\� VLPLODUHV� D� ODV� GHVFULWDV� SDUD� OD� KLGURDFLODFLyQ�FDWDOtWLFD�LQWUDPROHFXODU�\�IDYRUHFH�OD�SURGXFFLyQ�GH�XQ�DOFRKRO�VHFXQGDULR��HQ�OXJDU�GH�OD�FHWRQD�
�� D��6DNDL��<���,VKLJXUR��.���)XQDNRVKL�.��8HQR��.���6XHPXQH��+��7HWUDKHGURQ�/HWW������������������E��)XQDNRVKL��.���7RJR��1���7DXUD��<���6DNDL��.��&KHP��3KDUP��%XOO� ���������������
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(O� GHVDUUROOR� GH� QXHYDV� PHWRGRORJtDV� SDUD� OD� VtQWHVLV� GH� FRPSXHVWRV� FtFOLFRV�UHVXOWD�PX\� LPSRUWDQWH� HQ� OD� VtQWHVLV� RUJiQLFD�DFWXDO� GHELGR�D�TXH�H[LVWHQ�QXPHURVRV�FRPSXHVWRV�ELROyJLFDPHQWH�DFWLYRV�FRQ�HVWUXFWXUDV�FtFOLFDV�FRPSOHMDV�/D�FRQVWUXFFLyQ�GH�XQ�DQLOOR�GLIHUHQWH�DO�GH�FLQFR�y�VHLV�PLHPEURV�UHVXOWD�GLItFLO�SRU� OD� GHVIDYRUDEOH� HQWURStD� \� ODV� LQWHUDFFLRQHV DQWLHQOD]DQWHV�TXH� VH�SUHVHQWDQ�HQ�HO�HVWDGR� GH� WUDQVLFLyQ� GXUDQWH� OD� FLFODFLyQ�� /D� FLFODFLyQ� FDWDOL]DGD� SRU� FRPSOHMRV� FRQ�PHWDOHV� GH� WUDQVLFLyQ� FRQVWLWX\H� XQD� HVWUDWHJLD� SURPLVRULD� SDUD� VLQWHWL]DU� HVWRV�FRPSXHVWRV���'HVGH�OD�SXEOLFDFLyQ�GH�6DNDL�HQ������ OD�KLGURDFLODFLyQ�FDWDOtWLFD�LQWUDPROHFXODU�HVWXYR� OLPLWDGD�D� OD�VtQWHVLV�GH�DQLOORV�GH�FLQFR�PLHPEURV��SRUTXH�QR�VH�SRGtD�HYLWDU� OD�UHDFFLyQ� FRPSHWLWLYD� GH� GHVFDUERQLODFLyQ� TXH� VH�SURGXFH�D�PHGLGD�TXH�HO� WDPDxR�GHO�DQLOOR�DXPHQWD�\�OD�YHORFLGDG�GH�FLFODFLyQ�GLVPLQX\H�6LQ� HPEDUJR�� HQ� ������ *DEOH� \� %HQ]�� GHVFULELHURQ� OD� KLGURDFLODFLyQ�LQWUDPROHFXODU�GH�DOLOGHULYDGRV�VLQWHWL]DGRV�D�SDUWLU�GH�JOXFRVD��SDUD�SURGXFLU�FDUERFLFORV�GH�VHLV�PLHPEURV�R�FLFORKH[DQRQDV��XWLOL]DQGR�XQ�VLVWHPD�FDWDOtWLFR�GH�URGLR�,���FRQ�GRV�HTXLYDOHQWHV�GH�WULIHQLOIRVILQD�SRU�URGLR�\�HPSOHDQGR�SUHVLyQ�GH�HWLOHQR��(VTXHPD�������

>5K&O�33K���@ �� PRO�
HWLOHQR � DWP&'&O�� �� �&� � K

2
2

22
2

2
2+ 2+

+22
+

�����

(VTXHPD�����
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5HFLHQWHPHQWH�� 7DQDND� \� )X�� KDQ� GHVDUUROODGR� OD� VtQWHVLV� HQDQWLRVHOHFWLYD� GH�FLFORSHQWHQRQDV� FRQ� HVWHUHRFHQWURV� WHUFLDULRV� \� FXDWHUQDULRV�� D� SDUWLU� GH� ��DOTXLQDOHV��XWLOL]DQGR� FDWDOL]DGRUHV� FDWLyQLFRV� \� OLJDQGRV� TXLUDOHV�� FRQ� H[FHOHQWHV� UHQGLPLHQWRV� \�H[FHOHQWHV�H[FHVRV�HQDQWLRPpULFRV��(VTXHPD�������

�� 6DWR��<���2RQLVKL��<��0RUL��0�$QJHZ��&KHP���,QW��(G�������������������� $ORLVH��$��'���/D\WRQ��0��(���6KDLU��0��'��-��$P��&KHP��6RF��������������������� D��7DQDND��.���)X��*��-��$P��&KHP��6RF���������������������E��7DQDND��.���)X��*��-��$P��&KHP��6RF��������������������
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��� +LGURDFLODFLyQ�FDWDOtWLFD�LQWHUPROHFXODU
6REUH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� VH� FRQRFHQ� QXPHURVRV�HVWXGLRV� UHDOL]DGRV� SRU� GLYHUVRV� JUXSRV�� SHUR� FXDQGR� VH� UHYLVD� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ� LQWHUPROHFXODU� VH� HQFXHQWUD� TXH� HVWD� YHUVLyQ� KD� VLGR� GHVDUUROODGD� HQ�PHQRU� PHGLGD�� 1R� REVWDQWH�� KD� VREUHVDOLGR� HO� JUXSR� VXUFRUHDQR� GLULJLGR� SRU� &KXO�+R�-XQ��TXH�HQ�OD�~OWLPD�GpFDGD�VH�KD�GHGLFDGR�D�OD�DSOLFDFLyQ�GH�OD�KLGURDFLODFLyQ�FDWDOtWLFD�LQWHUPROHFXODU�XWLOL]DQGR�XQ�DX[LOLDU�GH�FLFORPHWDODFLyQ��HO�FXDO�ORJUD�HYLWDU�HO�SURFHVR�GH�GHVFDUERQLODFLyQ���

�� %HQGRUI��+��'���&ROHOOD��&��0���'L[RQ��(��&���0DUFKHWWL��0���0DWXNRQLV��$��1���0XVVHOPDQ��-��'���7LOH\��7��$��7HWUDKHGURQ�/HWW������������������� D��-XQ��&��+���/HH��'��<���+RQJ��-��%���.ZRQ��%��,��$QJHZ��&KHP��� ,QW��(G�������������������E��-XQ��&��+��2UJDQRPHWDOOLFV������������������
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/D�SULPHUD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�UHSRUWDGD�� VH�OOHYy�D�FDER�HQWUH�DFHWDOGHKtGR�\���KHSWHQR�XWLOL]DQGR�HO�FRPSOHMR�GH�:LONLQVRQ�FRPR�FDWDOL]DGRU��6LQ�HPEDUJR�� HO� UHQGLPLHQWR� IXH�PX\�EDMR� \�� SRU� RWUR� ODGR�� OD� SXEOLFDFLyQ�QR�SUHVHQWy�XQD�SDUWH�H[SHULPHQWDO�VyOLGD�0iV WDUGH�� HO� JUXSR� GH� /RFKRZ� \� 0LOOHU�� PLHQWUDV� EXVFDED� UHQGLPLHQWRV�PiV�DOWRV� SDUD� OD� REWHQFLyQ� GH� FLFORSHQWDQRQD� D� WUDYpV� GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWUDPROHFXODU�� REVHUYy� TXH� DO� LQWURGXFLU� HWLOHQR� HQ� ODV� PH]FODV� GH� UHDFFLyQ� VH�GHWHFWDEDQ�QXHYRV�SURGXFWRV�� FX\R�DQiOLVLV� FRUUHVSRQGLy�FRQ�SURGXFWRV�GH� OD� UHDFFLyQ�GH� KLGURDFLODFLyQ� LQWHUPROHFXODU�� 'H� HVWD� PDQHUD�� ORV� DXWRUHV� FRQILUPDURQ� TXH� HO�WUDWDPLHQWR� GH� ��SHQWHQDO� FRQ� HO� FDWDOL]DGRU� ��� ��SHQWDQRGLRQDWR� GH� ELV�HWLOHQR�� GH�URGLR�,�� HQ� SURSRUFLyQ� ��� D �� GH� DOGHKtGR� D� URGLR�� XWLOL]DQGR� FORURIRUPR� VDWXUDGR� GH�HWLOHQR�SHUPLWLy�OD�REWHQFLyQ�GH�WUHV�KHSWHQRQDV��(VTXHPD�������
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(VTXHPD�����
(O� JUXSR� GH� 0LOOHU� WDPELpQ� KD� GHVFULWR� H[SHULPHQWRV� FRQ� RWUR� VXVWUDWR�� HO� ��KH[HQDO���G� HO� FXDO� HQ� SUHVHQFLD� GH� HWLOHQR� GD� OXJDU� D� OD� ��RFWHQ���RQD��$GHPiV� KDQ�UHDOL]DGR� HVWXGLRV�PHFDQtVWLFRV� DFHUFD� GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU�TXH� FRQILUPDQ� ODV� HWDSDV� SURSXHVWDV� SDUD� HO� FLFOR� FDWDOtWLFR� HQ� OD� YHUVLyQ�LQWUDPROHFXODU���'HELGR� D ORV� EDMRV� UHQGLPLHQWRV� REWHQLGRV� LQLFLDOPHQWH� SDUD� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ� LQWHUPROHFXODU�� RFDVLRQDGRV� SULQFLSDOPHQWH� SRU� HO� FRPSHWLWLYR� SURFHVR� GH�GHVFDUERQLODFLyQ� GHO� DOGHKtGR�� GLIHUHQWHV� JUXSRV� LQLFLDQ� XQD� E~VTXHGD� GH� PHWRGRORJtDV�TXH�SHUPLWDQ�HYLWDU�GH�IRUPD�SDUFLDO�y��WRWDO�HVWD�SUREOHPiWLFD�

�� .RORPQLNRY��,��6���(UPDQ��0��%���.XNROHY��3��3���9RO
SLQ��0��(��.LQHW��.DWDO������������������ /RFKRZ��&��)���0LOOHU��5��*� -��$P��&KHP��6RF������������������� 9RUD��.��3���/RFKRZ��&��)���0LOOHU��5��*�-��2UJDQRPHW��&KHP�����������������
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$� FRQWLQXDFLyQ� VH� GHVFULEHQ� ODV� SULQFLSDOHV� PHWRGRORJtDV� TXH� KDQ� VLGR�LQYHVWLJDGDV� KDVWD� HO� PRPHQWR� SDUD� HYLWDU� OD� GHVFDUERQLODFLyQ� GHO� DOGHKtGR� GXUDQWH� OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�FDWDOtWLFD�LQWHUPROHFXODU�
��� 6ROXFLRQHV�D�OD�GHVFDUERQLODFLyQ

8QD� YH]� VH� IRUPD� HO� LQWHUPHGLR� KLGUXUR� GH� DFLOURGLR�,,,��� pVWH� GHEH� VHU�HVWDELOL]DGR� SDUD� HYLWDU� OD� GHVFDUERQLODFLyQ� GHO� DOGHKtGR��� /D� HVWDELOL]DFLyQ� VH� ORJUD�VDWXUDQGR� OD� HVIHUD� GH� FRRUGLQDFLyQ� GHO� PHWDO�� SDUD� OR� FXDO� VH� KDQ� GLVHxDGR� GLYHUVDV�PHWRGRORJtDV��HQWUH�ODV�FXDOHV�HQFRQWUDPRV��OD�FLFORPHWDODFLyQ��HQ�VX�YHUVLyQ�FDWDOtWLFD�\�HVWHTXLRPpWULFD��� HO�XVR�GH�SUHVLyQ�GH�HWLOHQR�\�GH�SUHVLyQ�GH�PRQy[LGR�GH�FDUERQR��D�GLIHUHQWHV�WHPSHUDWXUDV��\�HO�HPSOHR�GH�YLQLOVLODQRV�
����� &LFORPHWDODFLyQ

(O� WpUPLQR� FLFORPHWDODFLyQ� IXH� LQWURGXFLGR� SRU� 7URILPHQNR�� SDUD� GHVFULELU�DTXHOODV� UHDFFLRQHV� FRQ� FRPSOHMRV� GH�PHWDOHV� GH� WUDQVLFLyQ�� HQ� ODV� FXDOHV� XQ� OLJDQGR�GLULJH� D� XQD�PHWDODFLyQ� GH� QDWXUDOH]D� LQWUDPROHFXODU� FRQ� OD� IRUPDFLyQ� SRVWHULRU� GH� XQDQLOOR�TXHODWR�TXH�FRQWLHQH�XQ�HQODFH�VLJPD�FDUERQR�PHWDO�/RV� FRPSOHMRV� FLFORPHWDODGRV� VH� FRQVLGHUDQ� GHVGH� WUHV� SXQWRV� GH� YLVWD�� (O�PHWDO�� HO� iWRPR� GH� FDUERQR� TXH� VH� HQOD]D� DO� PHWDO� \� OD� QDWXUDOH]D� GHO� iWRPR� GDGRU��JHQHUDOPHQWH�XQ�KHWHURiWRPR��XVDGR�SDUD�IRUPDU�HO�DQLOOR�TXHODWR�/DV� UHDFFLRQHV� GH� FLFORPHWDODFLyQ� SURFHGHQ� SRU� GLIHUHQWHV� PHFDQLVPRV� GH�DFXHUGR� DO� EDODQFH� HVWpULFR� \� HOHFWUyQLFR� HQWUH� FRPSOHMR� PHWiOLFR� \� HO� VXVWUDWR��GHWHUPLQDGR� HQ� FDGD� FDVR� SRU� OD� QDWXUDOH]D� GHO� SURGXFWR� ILQDO�� (Q� JHQHUDO�� OD�FLFORPHWDODFLyQ�VH�IDYRUHFH�FRQ�JUXSRV�FRRUGLQDGRV�DO�PHWDO�TXH�VHDQ�OiELOHV�'H� DFXHUGR� FRQ� 5\DERY�� HQ� ODV� GpFDGDV� GH� ORV� ��� \� ORV� ���� OD� TXtPLFD� GH�FRPSOHMRV� FLFORPHWDODGRV� VH� FRQVWLWX\y� LQGXGDEOHPHQWH� FRPR� XQD� GH� ODV� iUHDV� PiV�DYDQ]DGDV� GH� OD TXtPLFD� RUJDQRPHWiOLFD� PRGHUQD�� SRUTXH� HVWRV� FRPSXHVWRV� SXHGHQ�VHU�XVDGRV�H[LWRVDPHQWH�HQ�VtQWHVLV�RUJiQLFD��FDWiOLVLV��VtQWHVLV�DVLPpWULFD�\�IRWRTXtPLFD�2WUR� LQWHUpV� UHODWLYR� D� OD� FLFORPHWDODFLyQ� UDGLFD� HQ� HOXFLGDU� ORV� PHFDQLVPRV�EiVLFRV�GH�HVWH�SURFHVR \�HQ�HVSHFLDO�OD�HWDSD�DVRFLDGD�FRQ�OD�UXSWXUD�GHO�HQODFH�&�+��OD�FXDO�SDUD� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ� WLHQH� OXJDU�SRU�DGLFLyQ�R[LGDQWH��8QD�YH]�TXH�HO�
�� D��%DLUG��0��&���1\PDQ��&��-���:LONLQVRQ��*��-��&KHP��6RF��$�������������E��:DOERUVN\��+��0���$OOHQ�� /�� (�� -��$P�� &KHP�� 6RF�� ������ ���� ������ F�� 3DUVKDOO�� *�� :��� ,WWHO�� 6�'��+RPRJHQHXV�&DWDO\VLV��:LOH\�,QWHUVFLHQFH��1HZ�<RUN��������G��&ROTXKRXQ��+��0���7KRPVRP��'��-���7ZLJJ��0��9��&DUERQ\ODWLRQ��'LUHFW�6\QWKHVLV�RI�&DUERQ\O�&RPSRXQGV� 3OHQXP��1HZ�<RUN� ������� %UXFH��0��,��$QJHZ��&KHP���,QW��(G��(QJO����������������� 7URILPHQNR��6��,QRUJ��&KHP������������������� D��5\DERY��$��'��&KHP��5HY������� ���������E��5\DERY��$��'��6\QWKHVLV ����� ����
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(VTXHPD�����
&RQ�UHODFLyQ�D�OD�UHDFFLyQ�FDWDOtWLFD��(VTXHPD�������OD�DOGLPLQD�UHDFFLRQD�FRQ�HO�FDWDOL]DGRU� GH� :LONLQVRQ PHGLDQWH� XQD� HWDSD� GH� DGLFLyQ� R[LGDQWH� SDUD� JHQHUDU� HO�LQWHUPHGLR�KLGUXUR�LPLQRDFLOR�GH�URGLR�,,,���/D�HVWDELOLGDG�GH�HVWH�LQWHUPHGLR��FRQ�HO�JUXSR�LPLQRDFLOR�SDUWLFLSDQGR�HQ�HO�SURFHVR�GH�FLFORPHWDODFLyQ��UHVXOWD�OD�VROXFLyQ�PiV�H[LWRVD�IUHQWH� D� OD� GHVFDUERQLODFLyQ�� $� FRQWLQXDFLyQ�� HO� DOTXHQR� VH� FRRUGLQD� FLV DO� KLGUXUR��IRUPDQGR�HO� LQWHUPHGLR�$��TXH�VXIUH�XQD�LQVHUFLyQ�PLJUDWRULD�HQ�HO�HQODFH�URGLR�KLGUXUR��JHQHUDQGR� HO� LQWHUPHGLR� %�� D� SDUWLU� GHO� FXDO� SRU� HOLPLQDFLyQ� UHGXFWRUD�� SURGXFH� OD�FHWLPLQD� \� UHJHQHUD� HO� VLVWHPD� FDWDOtWLFR�� /D� KLGUyOLVLV� iFLGD� GH� OD� FHWLPLQD��HQ� OD� FXDO�WDPELpQ�LQWHUYLHQH�HO�iFLGR�EHQ]RLFR�JHQHUD�HO�SURGXFWR�ILQDO��OD�FHWRQD�5HFLHQWHPHQWH��-XQ�\�FRO��� WDPELpQ�KDQ�SURSXHVWR�TXH�OD�UHDFFLyQ�VH�UHDOLFH�VLQ�GLVROYHQWHV�� FRPR� XQD� DOWHUQDWLYD� HFROyJLFD�� 6X� DSRUWH� FRQVLVWH� HQ� OOHYDU� D� FDER� OD�UHDFFLyQ�PHGLDQWH�LUUDGLDFLyQ�GH�PLFURRQGDV��OR�FXDO�DXPHQWD�HO�UHQGLPLHQWR�UHVSHFWR�D�OD�UHDFFLyQ�OOHYDGD�D�FDER�HQ�WROXHQR��D�����&�3RU� RWUD� SDUWH�� KDQ� GHVDUUROODGR� XQ� SURWRFROR� HQ� XQD� VROD� HWDSD�� FRQ� HO� FXDO�SURGXFHQ�FHWRQDV�D�SDUWLU�GH�DOGHKtGRV�\�DOTXLQRV�LQWHUQRV��HQ�SUHVHQFLD�GHO�FDWDOL]DGRU�GH�:LONLQVRQ����DPLQR���SLFROLQD��FLFORKH[LODPLQD�\�XQ�iFLGR�GH�/HZLV��HO�$O&O����

�� -XQ��&��+���+RQJ��-��%���/HH��'��<��6\QOHWW ���������� -XQ��&��+���&KXQJ��-��+���/HH��'��<���/RXS\��$���&KDWWL��6��7HWUDKHGURQ�/HWW���������������������
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����� 8VR�GH�SUHVLyQ�GH�HWLOHQR
(O� XVR� GH� SUHVLyQ� GH� HWLOHQR� HQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� KD� SUHWHQGLGR�UHGXFLU�HO�SRUFHQWDMH�GH�GHVFDUERQLODFLyQ��SHUR� ORV�HMHPSORV�GHVFULWRV�QR�KDQ WHQLGR�HOp[LWR�GH�OD�FLFORPHWDODFLyQ�,QLFLDOPHQWH��6XJJV�� FRPELQy� OD�FLFORPHWDODFLyQ�\�HO�XVR�GH�SUHVLyQ�GH�HWLOHQR������ SVL�� SDUD� KLGURDFLODU� OD� DOGLPLQD� IRUPDGD� D� SDUWLU� GH� EHQ]DOGHKtGR� \� ��DPLQR���SLFROLQD�XWLOL]DQGR�HO�FDWDOL]DGRU�GH�:LONLQVRQ��7UDV�OD�KLGUyOLVLV�GH�OD�FHWLPLQD�UHVXOWDQWH�REWXYR� OD� SURSLRIHQRQD� FRQ� XQ� ���� GH� UHQGLPLHQWR�� %DMR� ODV� PLVPDV� FRQGLFLRQHV��SDUWLHQGR�GH�FLFORKH[DQRFDUER[DOGHKtGR�REWXYR�HWLOFLFORKH[LOFHWRQD�HQ�XQ�����\�FXDQGR�XWLOL]y���RFWHQR�REWXYR�OD�FRUUHVSRQGLHQWH�FHWRQD��Q�RFWLOIHQLOFHWRQD�HQ�XQ�����6XJJV� \� FRODERUDGRUHV�� DGHPiV� UHDOL]DURQ� OD� DGLFLyQ� HVWHTXLRPpWULFD� GH� ��TXLQROLQDFDUER[DOGHKtGR� D� HWLOHQR� SURPRYLGD� SRU� HO� VLVWHPD� >����&�+���5K&O@� HQ� OD�SUHVHQFLD�GH� IRVILQDV�\� IRVILWRV��\�DLVODURQ�DOJXQRV�LQWHUPHGLRV��$XQTXH�SUHVHQWDURQ�XQ�EXHQ�HVWXGLR�PHFDQtVWLFR��QR�RIUHFLHURQ�UHVXOWDGRV�SDUD�OD�UHDFFLyQ�FDWDOtWLFD�3RU� RWUR� ODGR�� 0DUGHU�� 5RH� \� 0LOVWHLQ�� SUHVHQWDURQ� XQ� PRGHOR� SDUD� OD�KLGURDFLODFLyQ�FDWDOtWLFD��LQWHUPROHFXODU�D��SDUWLU�GH�DOGHKtGRV�DURPiWLFRV�\�HWLOHQR�FRQ�HO�REMHWLYR� GH� SURGXFLU� SURSLRIHQRQDV�� /RV� DXWRUHV� ORJUDURQ� TXH� OD� GHVFDUERQLODFLyQ� QR�IXHUD�XQ�SURFHVR�VLJQLILFDWLYR�PHGLDQWH�OD�XWLOL]DFLyQ�GH�XQD�FDUJD�GH������SVL�GH�HWLOHQR��D������&�\�HO�FRPSOHMR�LQGHQLOR�>����&�+���5K����&�+����3DUHFH�FODUR�TXH�HO�XVR�GH�HOHYDGRV�SUHVLRQHV�GH�HWLOHQR�HV�HILFD]�FXDQGR�HVWH�HV� HO� UHDFWLYR�� \� SDUHFH� LQGLFDU� TXH� GXUDQWH� HO� FLFOR� FDWDOtWLFR� VH� FRRUGLQDQ� DO� PHWDO�PROpFXODV�GH�HWLOHQR�GLIHUHQWHV�GH�ODV�TXH�VXIUHQ�OD�LQVHUFLyQ�PLJUDWRULD�

������8VR�GH�SUHVLyQ�GH�PRQy[LGR�GH�FDUERQR
(VWH�PpWRGR�UHVXOWD�SRFR�HILFD]�GHELGR�D�TXH�ODV�FRQGLFLRQHV�HPSOHDGDV��WDQWR�GH� WHPSHUDWXUD� FRPR� GH� SUHVLyQ� GH� PRQy[LGR� GH� FDUERQR� �&2��� VH� FRQVLGHUDQ� PX\�GUiVWLFDV� SDUD� XQD� SRVWHULRU� DSOLFDFLyQ D� JUDQ� HVFDOD�� .RQGR� \� FRODERUDGRUHV��GHVFULELHURQ� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� GH� ROHILQDV� \� DOGHKtGRV� DURPiWLFRV� FRQ�FRPSOHMRV�GH�UXWHQLR�(Q� HO� WUDQVFXUVR� GH� VXV� HVWXGLRV� FRQVLGHUDURQ� TXH� OD� SUHVLyQ�GH�PRQy[LGR�GH�FDUERQR� HUD� HVHQFLDO� SDUD� OD� DFWLYLGDG� FDWDOtWLFD�� SRUTXH� HVWDELOL]D� OD� HVSHFLH� DFWLYD� \�VXSULPH�OD�GHVFDUERQLODFLyQ�GHO�DOGHKtGR���

�� /HH��'��<���+RQJ��%��6���&KR��(��*���/HH��+���-XQ��&��+��-��$P��&KHP��6RF�������������������� 6XJJV��-��:���:RYNXOLFK��0��-���&R[��6��'��2UJDQRPHWDOOLFV����������������� 0DUGHU��7��%���5RH��'��&���0LOVWHLQ��'��2UJDQRPHWDOOLFV ���������������� D��.RQGR��7���7VXML��<���:DWDQDEH��<��7HWUDKHGURQ�/HWW� ������������������ D��.RQGR��7���<RVKLL��6���7VXML��<���:DWDQDEH��<��-��0RO��&DWDO� ��������������E��7VXML��<���<RVKLL��6�� 2VKXPL��7���.RQGR��7���:DWDQDEH��<��-��2UJDQRPHW��&KHP� ���������������
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/RV�DXWRUHV�WDPELpQ�OOHYDURQ�D�FDER�OD�UHDFFLyQ�FRQ�DOGHKtGRV�KHWHURDURPiWLFRV�FRPR� HO� WLRIHQRFDUEDOGHKtGR�� HO� IXUDQRFDUEDOGHKtGR� \� HO� SLUUROFDUEDOGHKtGR� \� HOFLFORKH[HQR�XWLOL]DQGR���PRO���GH�WULUXWHQLR�GRGHFDUERQLOR�>5X���&2���@��&XDQGR�XWLOL]DURQ�WHPSHUDWXUDV� GH� ���� \� ���� �&�� GXUDQWH� ��� D� ��� KRUDV�� EDMR� XQD� SUHVLyQ� LQLFLDO� GH�PRQy[LGR� GH� FDUERQR� GH� ���� SVL�� GHWHFWDURQ� ODV� FRUUHVSRQGLHQWHV� FHWRQDV� FRQ�UHQGLPLHQWRV� HQWUH� HO� ��� \� HO� ��� ��� /RV� DXWRUHV� UHDOL]DURQ� HVWXGLRV� PHFDQtVWLFRV� \�FRQILUPDURQ�TXH� ORV�VLVWHPDV�GH� UXWHQLR�PXHVWUDQ�DFWLYLGDGHV�DOWDV�HQ� OD� IRUPDFLyQ�GH�LQWHUPHGLRV�\�SURGXFWRV��� 8Q�HMHPSOR�GH�HVWD�UHDFFLyQ�VH�SUHVHQWD�HQ�HO�(VTXHPD������
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(VTXHPD�����

������8VR�GH�YLQLOVLODQRV
/D�DGLFLyQ�GH�YLQLOVLODQRV�D�DOGHKtGRV�VH�FRQVLGHUD�XQD�PHWRGRORJtD�DOWHUQDWLYD�\�HVSHFtILFD��UHVSHFWR�D�ODV�PHWRGRORJtDV�SUHYLDPHQWH�GHVFULWDV�SDUD�HYLWDU�HO�SURFHVR�GH�GHVFDUERQLODFLyQ��/HQJHV��:KLWH�\�%URRNKDUW�� KDQ�GHVFULWR�HVWXGLRV�PHFDQtVWLFRV�SDUD�OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� HQWUH� DOGHKtGRV� DOTXtOLFRV� \� YLQLOVLODQRV� FDWDOL]DGRV� SRU�FRPSOHMRV�GH�FREDOWR�&R�,���(VTXHPD�������
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(VTXHPD�����
/RV� GHWDOOHV� PHFDQtVWLFRV� SDUD� HVWD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU�KDQ�VLGR�LQYHVWLJDGDV�XVDQGR�PpWRGRV�FLQpWLFRV��HVSHFWURVFySLFRV�\�FULVWDORJUiILFRV�

�� .RQGR��7���7DQWD\DQRQ��6���7VXML��<���:DWDQDEH��-��7HWUDKHGURQ�/HWW� ����������������� /HQJHQV��&��3���:KLWH��3��6���%URRNKDUW��0��-��$P��&KHP��6RF������������������
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%URRNKDUW� \� FRO��� WDPELpQ� KDQ� GHVFULWR� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� GH�YLQLOVLODQRV� D� DOGHKtGRV� DURPiWLFRV� XVDQGR� FRPR� FDWDOL]DGRU� HO� FRPSOHMR� ELVROHILQD� GH�FREDOWR�,��(O� VLVWHPD� FDWDOtWLFR� FRQ� FREDOWR� GLVPLQX\H� OD� GHVFDUERQLODFLyQ� SRU� OD�FRPELQDFLyQ�GH�IDFWRUHV�FRPR�OD�ODELOLGDG�GH�VXV�OLJDQGRV�YROXPLQRVRV��OD�DFFHVLELOLGDG�DO�HQODFH�&�+�GHO�DOGHKtGR�\�OD�JUDQ�DILQLGDG�SRU�OD�ROHILQD�/D� ELEOLRJUDItD� PXHVWUD� TXH� OD� DFWLYDFLyQ� &�+� HQ� DOGHKtGRV� HVWi� ELHQ�GRFXPHQWDGD� FRQ� URGLR�� H� LULGLR�� SHUR� QR� FRQ� FREDOWR� GHELGR� D� TXH� ORV� SULPHURV�VLVWHPDV� FDWDOtWLFRV� TXH� VH� XVDURQ� WHQtDQ�PX\� SRFD� DFWLYLGDG��6LQ� HPEDUJR OD� DGLFLyQ�R[LGDQWH�GHO�HQODFH�&�+�DO�FRPSOHMR�GHO� WLSR� >&R&�0H��/�@�KD�UHVXOWDGR�VHU�XQ�SURFHVR�UHODWLYDPHQWH� UiSLGR�� PLHQWUDV� TXH� OD� HWDSD� GH� HOLPLQDFLyQ� UHGXFWRUD�� OD� FXDO� VH�FRQVLGHUD�OD�HWDSD�OLPLWDQWH��SUHVHQWD�XQD�EDUUHUD�HQHUJpWLFD�EDMD�
����� 2WUDV�PHWRGRORJtDV

.RQGR�\�FRO��� WDPELpQ�KDQ�GHVDUUROODGR�QXHYRV�PpWRGRV�SDUD� OD�DFWLYDFLyQ�GHO�HQODFH�&�+�GH�DOGHKtGRV�FRQ�FRPSOHMRV�GH�UXWHQLR��5X���5HFLHQWHPHQWH�KDQ�GHVFULWR� OD�SULPHUD� UHDFFLyQ�GH�KLGURDFLODFLyQ� LQWHUPROHFXODU�GH�����GLHQRV��HQWUH�HOORV�HO� LVRSUHQR��FRQ� DOGHKtGRV� DURPiWLFRV� \� KHWHURDURPiWLFRV�� FDWDOL]DGD� SRU� VLVWHPDV� FDWDOtWLFRV� GH�UXWHQLR��SDUD�SURGXFLU�FHWRQDV�����LQVDWXUDGDV��\�KDQ�REWHQLGR�UHQGLPLHQWRV�HQWUH�HO����\������(VTXHPD���������
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(VTXHPD ����
&RQ�VLVWHPDV�FDWDOtWLFRV�GH�UXWHQLR�QR�VH�FRQVLGHUDQ�QHFHVDULRV�QL�OD�SUHVLyQ�GH�PRQy[LGR�GH�FDUERQR��QL�GH�KLGUyJHQR��QL�GH�HWLOHQR��SDUD�VXSULPLU�HO�SURFHVR�FRPSHWLWLYR�GH�GHVFDUERQLODFLyQ�\��HQ�FDPELR��VH�KD�REVHUYDGR�TXH�OD�SURSRUFLyQ�GHO�OLJDQGR�IRVILQD�UHVXOWD� HVHQFLDO� GXUDQWH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU�� (Q� FXDQWR� DO�

�� /HQJHV��&��3���%URRNKDUW��0��-��$P��&KHP��6RF�������������������� %HUJPDQ��5��*���/XHFNH��+��)��-��$P��&KHP��6RF��������������������� D�.RQGR��7���.DML\D��6���7DQWD\DQRQ��6���:DWDQDEH��<��-��2UJDQRPHW��&KHP� ���������������E��.RQGR��7���.RWDFKL��6���7VXML��<���:DWDQDEH��<���0LWVXGR��7��2UJDQRPHWDOOLFV�����������������
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PHFDQLVPR� VH� REVHUYD� TXH� OD� LQVHUFLyQ� GH� OD� ROHILQD� HQ� HO� HQODFH� GHO� LQWHUPHGLR� GH�KLGUXUR�GH�DFLOUXWHQLR�,,��VH�UHDOL]D�SRU�HO�GREOH�HQODFH�PHQRV�VXVWLWXtGR�GHO ����GLHQR�\�TXH� OD�YHORFLGDG�GH� LQVHUFLyQ�HV�PD\RU�TXH� OD�GH�OD�GHVFDUERQLODFLyQ��'H�HVWD�PDQHUD��VH�SXHGH�FRQFOXtU�TXH�DXQTXH�ORV�UHQGLPLHQWRV�QR�VXSHUDQ�HO������HO�PpWRGR�SURSXHVWR�DEUH�QXHYDV�RSRUWXQLGDGHV�HQ�HVWH�FDPSR�

�� .RQGR��7���+LUDLVKL��1���0RULVDNL��<���:DWDQDEH��<���0LWVXGR��7��2UJDQRPHWDOOLFV����������������
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����2%-(7,926�*(1(5$/(6
&RPR�VH�KD�YLVWR�HQ�OD�,QWURGXFFLyQ��OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWUDPROHFXODU�HV� XQD� UHDFFLyQ� PX\� HVWXGLDGD� \� VLQWpWLFDPHQWH� ~WLO�� 6LQ� HPEDUJR�� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�SODQWHD�FLHUWRV�SUREOHPDV��FRPR�HO�GH�OD�FRPSHWHQFLD�GH�OD�UHDFFLyQ�GH�GHVFDUERQLODFLyQ��DO�FXDO�VH�KDQ�GDGR�GLIHUHQWHV�VROXFLRQHV��VLHQGR� OD�PiV�H[WHQGLGD�OD�FRQYHUVLyQ�GHO DOGHKtGR�HQ�XQD�DOGLPLQD�FDSD]�GH�IRUPDU�XQ�TXHODWR�1R�REVWDQWH��HVWD�VROXFLyQ� WDPELpQ�SODQWHD�DOJXQRV�SUREOHPDV��\D�TXH�HO�SDUWLU�GH� DOGHKtGRV� VXSRQH� UHDOL]DU� YDULDV� UHDFFLRQHV� FRPSHWLWLYDV�� FRQ� OD� FRQVLJXLHQWH�FRPSOHMLGDG�GH�OD�PH]FOD�GH�UHDFFLyQ�\�GH�OD�SRVWHULRU�SXULILFDFLyQ��(Q�HVWH�FRQWH[WR��HO�SUHVHQWH�WUDEDMR�VH�SODQWHD�DERUGDU�ORV�VLJXLHQWHV�REMHWLYRV�
�'HVDUUROODU� QXHYRV� VLVWHPDV� FDWDOtWLFRV� DOWDPHQWH� DFWLYRV� SDUD� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�
�$QDOL]DU� OD� LQIOXHQFLD�GH�ORV�HIHFWRV�HOHFWUyQLFRV�\�HVWpULFRV�GH�ORV�VXVWUDWRV�HQ�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�
�%XVFDU� QXHYDV� PHWRGRORJtDV� TXH� SURPXHYDQ� OD� HFRQRPtD� DWyPLFD� HQ� OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�FDWDOtWLFD�LQWHUPROHFXODU�
�$SRUWDU� QXHYDV� FRQVLGHUDFLRQHV� PHFDQtVWLFDV� TXH� SHUPLWDQ� GLVFXWLU� \�SURIXQGL]DU�VREUH� ODV�SURSXHVWDV�H[LVWHQWHV�DFHUFD�GHO�FLFOR�FDWDOtWLFR�HQ�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�
�([SORUDU� OD�SRVLELOLGDG�GH�FRQWURODU� OD� � UHJLRVHOHFWLYLGDG�GH� OD�KLGURDFLODFLyQ�GH�DOTXLQRV�SDUD�REWHQHU�FHWRQDV�.� ��LQVDWXUDGDV��HQ�IXQFLyQ�GH�ODV�FDUDFWHUtVWLFDV�GH�ORV�OLJDQGRV�IRVIRUDGRV�
�8WLOL]DU� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWUDPROHFXODU� VREUH� GHULYDGRV�HQDQWLRSXURV� GHO� ��SHQWHQDO�� REWHQLGRV� D� SDUWLU� GH� FDUERKLGUDWRV�� FRQ� HO� ILQ� GH� REWHQHU�FLFORSHQWDQRQDV�HQDQWLRSXUDV�
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����$QWHFHGHQWHV ������*HQHUDOLGDGHV�VREUH�OD�0RQWPRULOORQLWD�.�����0.���� ������(QVD\RV�SUHOLPLQDUHV ������,QIOXHQFLD�GH�iFLGRV�RUJiQLFRV��0.����DFLGLILFDGD�\�DPLQRSLULGLQDV ������,QIOXHQFLD�GH�ODV�FRQGLFLRQHV�GH�UHDFFLyQ ������,QIOXHQFLD�GH�OD�FRQFHQWUDFLyQ�GHO�DOTXHQR ������([WHQVLyQ�GH�OD�UHDFFLyQ��D�RWURV�VXVWUDWRV��������&DSDFLGDG�GH�UHFLFODMH�GH�OD�0.��� ��
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� 0217025,//21,7$�.����&202�&2�&$7$/,=$'25�(1�/$�5($&&,Ï1�'(�+,'52$&,/$&,Ï1�,17(502/(&8/$5��

��� $QWHFHGHQWHV
(Q�OD�DFWXDOLGDG��D�WRGRV�ORV�SURFHVRV�TXtPLFRV�VH�OHV�H[LJH�TXH�VHDQ�IiFLOHV�GH�HVFDODU�� TXH� WHQJDQ� HO� PHQRU� FRVWR� SRVLEOH� \� TXH� VHDQ� UHVSHWXRVRV� FRQ� HO� PHGLR�DPELHQWH�� (Q� FRQVRQDQFLD� FRQ� HOOR�� D� ORV� SURFHVRV� TXtPLFRV� TXH� XWLOL]DQ� VLVWHPDV�FDWDOtWLFRV�EDVDGRV�HQ�PHWDOHV�GH�WUDQVLFLyQ�VH�OHV�H[LJH�TXH�VHDQ�DOWDPHQWH�VHOHFWLYRV�\�TXH�SXHGDQ�VHU�VHSDUDGRV�DO� ILQDO�GH�OD�UHDFFLyQ�\�UHXWLOL]DGRV��3DUD�HVWR�~OWLPR��XQD�GH�ODV�HVWUDWHJLDV�PiV�FRPXQHV�HV�OD�LQPRYLOL]DFLyQ�GH�GLFKRV�FRPSOHMRV�VREUH�VRSRUWHV�DGHFXDGRV���&RPR�SDUWH�GH�HVWXGLRV�SUHFHGHQWHV�GHO�JUXSR�GH�LQYHVWLJDFLyQ��� VH�KD�GHVFULWR�HO�XVR�GH�DUFLOODV�FRPR�FDWDOL]DGRUHV�� SDUD�UHGXFLU�PDWHULDOHV�GH�ULHVJR�LQYROXFUDGRV�HQ�GLYHUVRV� SURFHVRV� TXtPLFRV�� $Vt� SRU� HMHPSOR�� OD� 0RQWPRULOORQLWD� .���� �0.����� VH� KD�XWLOL]DGR�FRPR�XQ�FDWDOL]DGRU�iFLGR SDUD�OD�GHVKLGUR[LODFLyQ�GH�FDUEDPDWRV�FRQ�HO�ILQ�GH�REWHQHU�LVRFLDQDWRV��SRU�XQD�YtD�OLEUH�GH�IRVJHQR�� �(VTXHPD������$GHPiV��HQ�QXHVWUR�JUXSR�GH�WUDEDMR�WDPELpQ�VH�KD�OOHYDGR�D�FDER�HO�DQFODMH�R�LQPRYLOL]DFLyQ�GH�FRPSOHMRV�FDWDOtWLFRV�FRQ�PHWDOHV�GH� WUDQVLFLyQ�VREUH�DUFLOODV�GHO� WLSR�0.����� DWHQGLHQGR� D� OD� IDFLOLGDG� FRQ� OD� FXDO� HVWRV�PLQHUDOHV� LQWHUFDPELDQ� DQLRQHV� \�R�FDWLRQHV��'H�HVWD�PDQHUD��HVSHFLDOPHQWH� ORV�FRPSOHMRV�FDWDOtWLFRV�FDWLyQLFRV��KDQ�VLGR�DQFODGRV�VREUH�OD�VXSHUILFLH�GH�OD�0.�����D�WUDYpV�GH�LQWHUDFFLRQHV�HOHFWURVWiWLFDV��HQ�ODV�TXH�OD�DUFLOOD�UHDOL]D�HO�SDSHO�GH�FRQWUDLyQ�GH�OD�SDUWH�FDWLyQLFD�GHO�FRPSOHMR�FDWDOtWLFR�

�� <ixH]��;���&ODYHU��&���&DVWLOORQ��6���)HUQiQGH]��(��7HWUDKHGURQ�/HWW� ����������������� D�� 3DUVKDOO�� *��:��� ,WWHO�� 6�'��+RPRJHQHXV�&DWDO\VLV��:LOH\� ,QWHUVFLHQFH��1HZ�<RUN�������E�&ROTXKRXQ��+��0��� 7KRPVRP��'�� -��� 7ZLJJ��0��9��&DUERQ\ODWLRQ��'LUHFW�6\QWKHVLV� RI�&DUERQ\O�&RPSRXQGV��3OHQXP��1HZ�<RUN��������� D��8UL]��3���6HUUD��0���6DODJUH��3���&DVWLOORQ��6���&ODYHU��&���)HUQiQGH]��(��3�����������������E��8UL]��3���6HUUD��0���6DODJUH��3���&DVWLOORQ��6���&ODYHU��&���)HUQiQGH]��(��(3�������$���������� D��%DORJK��0���/DV]OR��3��2UJDQLF�&KHPLVWU\�XVLQJ�&OD\V��6SULQJHU�9HUODJ��1HZ�&RUN��������E��7KRPDV��-��0��$QJHZ� &KHP���,QW��(G��(QJO����������������� F��%DUWKRPHXI��'��&DWDO��5HY����������� ����� G�� +ROGHULFK�� :�� )��&RPSUHKHQVLYH� 6XSUDPROHFXODU� &KHPLVWU\�� 3HUJDPRQ� 3UHVV��2[IRUG�������
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(VTXHPD����

(Q� OD� LQWURGXFFLyQ� VH� KD� FRPHQWDGR� TXH� HO� PpWRGR� GLVHxDGR� SRU� -XQ� SDUD� OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU� GH� DOTXHQRV� FDWDOL]DGD� SRU� FRPSOHMRV�RUJDQRPHWiOLFRV� GH� 5K�,��� HO� FXDO� XWLOL]D� OD� ��DPLQR���SLFROLQD� FRPR� DX[LOLDU� GH�FLFORPHWDODFLyQ�\�FRPR�FR�FDWDOL]DGRUHV�HO�iFLGR�EHQ]RLFR�\�OD�DQLOLQD��KD�VLGR�HO�GH�PD\RU�p[LWR�� (VWH� PpWRGR�� D� QXHVWUR� MXLFLR�� VXSRQH� HO� XVR� GH� XQ� H[FHVR� GH� DGLWLYRV� y� FR�FDWDOL]DGRUHV� TXH� GDQ� OXJDU� D� XQ� JUDQ� Q~PHUR� GH� LQWHUPHGLRV�� OR� TXH� DXPHQWD� OD�FRPSOHMLGDG� GH� OD� UHDFFLyQ� HQ� OR� UHODFLRQDGR� FRQ� ODV� FRQGLFLRQHV� GH� UHDFFLyQ�� HO� FLFOR�FDWDOtWLFR�\�OD�SXULILFDFLyQ�GHO�SURGXFWR�ILQDO��(VWR�KDFH�TXH�XQD�UHDFFLyQ�VLQWpWLFDPHQWH�~WLO�VHD� SRFR� DWUDFWLYD� \� SRU� OR� WDQWR� SRFR� XWLOL]DGD� SRU� ORV� TXtPLFRV� VLQWpWLFRV�� (Q� HVWH�FRQWH[WR��QXHVWUR�LQWHUpV�VH�FHQWUD�HQ�EXVFDU�DOWHUQDWLYDV�TXH�VLPSOLILTXHQ�ODV�FRQGLFLRQHV�GH�UHDFFLyQ�\�KDJDQ�SRU�OR�WDQWR�OD�UHDFFLyQ�PiV�VHQFLOOD��(O�SURFHVR�JOREDO�GHVFULWR�SRU�-XQ�VXSRQH�GH�KHFKR�OD�UHDOL]DFLyQ�GH���UHDFFLRQHV�FRQVHFXWLYDV��$Vt�� D� SDUWLU� GHO� EHQ]DOGHKtGR�� OD� UHDFFLyQ� FRQ�DQLOLQD�HQ�PHGLR�iFLGR�GD�OXJDU� D� OD� DOGLPLQD� ��� OD� FXDO� HQ� SUHVHQFLD� GH ��DPLQR���SLFROLQD� \� HQ� ODV� FRQGLFLRQHV�iFLGDV�DQWHV�PHQFLRQDGDV�H[SHULPHQWD�XQD�UHDFFLyQ�GH�WUDQVLPLQDFLyQ�SDUD�JHQHUDU�XQD�QXHYD�DOGLPLQD��D��(VWD�DOGLPLQD�HV� UHDOPHQWH�HO�PDWHULDO�GH�SDUWLGD�SDUD� OD�UHDFFLyQ�GH�KLGURDFLODFLyQ� �HQ� UHDOLGDG�KLGURLPLQRDFLODFLyQ�� GH���KH[HQR� FDWDOL]DGD�SRU� XQ� FDWDOL]DGRU�GH�5K��,��SDUD�GDU� OXJDU�D� OD�FHWLPLQD��D��(VWD�FHWLPLQD�SXGH�WUDQVLPLQDUVH�FRQ�OD�DQLOLQD�SUHVHQWH� HQ� HO� PHGLR� SDUD� GDU� OD� FHWLPLQD� ���� \� DPEDV� HQ� SUHVHQFLD� GH� DJXD� SXHGHQKLGUROL]DUVH�SDUD�GDU� OD�FHWRQD��� \�UHJHQHUDU� OD�DQLOLQD�\� OD���DPLQR���SLFROLQD��(VTXHPD������
�� 8UL]��3���6HUUD��0���6DODJUH��3���&DVWLOORQ��6���&ODYHU��&���)HUQiQGH]��(��7HWUDKHGURQ�/HWW�����������������



&DStWXOR����0RQWPRULOORQLWD�.����FRPR�FR�FDWDOL]DGRU�iFLGR

��

1

1 1

1+�

1

>5K@

2+

1+�

+
$OGLPLQD�D

��DPLQR���SLFROLQD�D

+
$OGLPLQD�

1 7UDQVLPLQDFLyQ

&HWLPLQD�D���&HWLPLQD��

%HQ]DOGHKtGR +�2 $QLOLQD�

7UDQVLPLQDFLyQ
2

+HSWDQRIHQRQD��
&�+�

&�+�
��+H[HQR�D

$FLGR�EHQ]RLFR�

1 1&�+� &�+�

�

$QLOLQD� �

(VTXHPD����
/D�HYROXFLyQ�GH�OD�GH�UHDFFLyQ�KLGURDFLODFLyQ�LQWHUPROHFXODU�FDWDOL]DGD�SRU�HO�PHWDO�GH�WUDQVLFLyQ�HVWi�FRQGLFLRQDGD�SRU�OD�IRUPDFLyQ�GH�DOGLPLQD��D OD�FXDO�HV�PX\�OHQWD��\�HVD�HV� OD� UD]yQ� SRU� OD� TXH� HV� QHFHVDULR� DxDGLU� RWUD� DPLQD� \� PHGLR� iFLGR� SDUD� FDWDOL]DU� VX�IRUPDFLyQ�1XHVWUR�REMHWLYR�HV�GHVDUUROODU�XQD�QXHYD�PHWRGRORJtD�XWLOL]DQGR�OD�0RQWPRULOORQLWD�.���� �0.�����FRPR�DJHQWH�iFLGR��TXH�SHUPLWD�HYLWDU OD�XWLOL]DFLyQ�GH�iFLGRV�RUJiQLFRV��\�HYHQWXDOPHQWH� GH� OD� DQLOLQD�� VL� OD� FDWiOLVLV� SDUD� OD� IRUPDFLyQ� GH� OD� LPLQD� IXHVH�VXILFLHQWHPHQWH�HILFD]��/D� 0.���� HV� XQD� DUFLOOD� FRQ� SURSLHGDGHV� iFLGDV� PRGXODEOHV�� VREUH� OD� FXDO� VH�SXHGHQ� LQPRYLOL]DU� VLVWHPDV� FDWDOtWLFRV� DGHFXDGRV�� FRQ� OR� TXH� SRWHQFLDOPHQWH� SXHGH�FXPSOLU� XQ� GREOH� SDSHO� HQ� HO� SURFHVR� JOREDO� GH� OD� KLGURDFLODFLyQ�� &RPR� iFLGR� SXHGH�FDWDOL]DU�� SRU� XQ� ODGR�� OD� UHDFFLyQ�GH� IRUPDFLyQ�GH� OD� DOGLPLQD� \� SRU� RWUR�� OD� UHDFFLyQ�GH�KLGUyOLVLV�GH�OD�FHWLPLQD��\�FRPR�VRSRUWH�SRGUtD�SHUPLWLU�OD�UHFXSHUDFLyQ�GHO�FDWDOL]DGRU��'H�HVWD�PDQHUD��OD�0.����SRGUtD�SDUWLFLSDU�DVt�GH�IDFWR�HQ�ODV�WUHV�IDVHV�GHO�PpWRGR�JHQHUDO�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�HO�DX[LOLDU�GH�FLFORPHWDODFLyQ�(Q� XQD� SULPHUD� IDVH� VH� SUHWHQGH� DERUGDU� HO� XVR� GH� OD�0.���� FRPR� FDWDOL]DGRU�iFLGR�� (O� SURFHVR� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU� FRQ� DX[LOLDU� GH� FLFORPHWDODFLyQ�� TXH�UHVXOWDUtD�GH�OD�XWLOL]DFLyQ�GH�OD�0.���� SUHVHQWDUtD�XQD�YtD�PiV�VHQFLOOD�SDUD�OD�REWHQFLyQ�GH�OD�KHSWDQRIHQRQD��WDO�FRPR�VH�PXHVWUD�HQ�HO�(VTXHPD�����
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(VTXHPD����
/D� XWLOL]DFLyQ� GH� OD� 0.���� FRPR� FR�FDWDOL]DGRU� iFLGR� HQ� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ� LQWHUPROHFXODU��FDWDOL]DUi� OD�VtQWHVLV�GH� OD�DOGLPLQD��D \� OD�KLGUyOLVLV�GH� OD�FHWLPLQD��D��D� OD�YH]�TXH�SXHGH�HYLWDU� OD�DGLFLyQ�GH�OD�DQLOLQD����GHO�iFLGR�EHQ]RLFR�� \�VXSULPH�OD�IRUPDFLyQ�GH�DOJXQRV�LQWHUPHGLRV��FRPR�OD�DOGLPLQD�� \�OD�FHWLPLQD����(Q�HVWH�FRQWH[WR��HQ�HO�&DStWXOR����VH�H[SORUD�HO�SDSHO�GH�OD�0.����XWLOL]DQGR�HO�FRPSOHMR� GH� :LONLQVRQ�� TXH� SRU� VX� FDUiFWHU� QHXWUR� QR� SXHGH� TXHGDU� HQ� SULQFLSLR��LQPRYLOL]DGR�HQ�OD�DUFLOOD��$�FRQWLQXDFLyQ��HQ�HO�&DStWXOR����VH�H[SORUD�OD�DFWLYLGDG�GH�ORV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV��SUHYLDPHQWH�DO�HVWXGLR�GH�VX�SRVLEOH�LQPRYLOL]DFLyQ�VREUH�0.����

��� *HQHUDOLGDGHV�VREUH�OD�0RQWPRULOORQLWD�.�����0.����
/D�0.����HV�XQD�DUFLOOD�TXH�VH�FODVLILFD�FRPR�ILORVLOLFDWR�GH�PRUIRORJtD�WULODPLQDU��GHO�WLSR�HVPHFWLWD��/RV�ILORVLOLFDWRV�SUHVHQWDQ�XQD�HVWUXFWXUD�EDVDGD�HQ�HO�DSLODPLHQWR�GH�SODQRV�GH�LRQHV�R[tJHQR�H�KLGUR[LORV��HQ�HO�FXDO�ORV�JUXSRV�WHWUDpGULFRV��6L2���� VH�XQHQ�FRPSDUWLHQGR� WUHV� GH� VXV� FXDWUR� R[tJHQRV� FRQ� RWURV� YHFLQRV�� IRUPDQGR� FDSDV� GH�H[WHQVLyQ� LQILQLWD�� (Q� HOODV� ORV� WHWUDHGURV� VH� GLVWULEX\HQ� IRUPDQGR� KH[iJRQRV�� (O� VLOLFLR�WHWUDpGULFR� SXHGH� HVWDU�� HQ SDUWH�� VXVWLWXLGR� SRU�$O���� /DV� WUHV� FDSDV�� XQD� RFWDpGULFD� \�GRV�WHWUDpGULFDV��FRQVWLWX\HQ�OD�OiPLQD��(Q�DOJXQRV� ILORVLOLFDWRV� ODV� OiPLQDV�QR� VRQ�HOpFWULFDPHQWH�QHXWUDV�GHELGR�D� ODV�VXVWLWXFLRQHV� GH� XQRV� FDWLRQHV� SRU� RWURV� GH� GLVWLQWD� FDUJD�� (O� EDODQFH� GH� FDUJD� VH�PDQWLHQH� SRU� OD� SUHVHQFLD� HQ� HO� HVSDFLR� LQWHUODPLQDU� GH� FDWLRQHV� KLGUDWDGRV�� /RV�FDWLRQHV�LQWHUODPLQDUHV�PiV�IUHFXHQWHV�VRQ�DOFDOLQRV�R�DOFDOLQRWpUUHRV�FRPR�HO�PDJQHVLR��0J����� /D� XQLGDG� IRUPDGD� SRU� XQD� OiPLQD� PiV� OD� LQWHUOiPLQD� FRQVWLWX\H� OD� XQLGDG�HVWUXFWXUDO��TXH�SDUD�OD�0RQWPRULOORQLWD�VH�SUHVHQWD�HQ�HO�(VTXHPD�����
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(VTXHPD����
/DV�IXHU]DV�TXH�XQHQ�ODV�GLIHUHQWHV�XQLGDGHV�HVWUXFWXUDOHV�VRQ�PiV�GpELOHV�TXH�ODV�H[LVWHQWHV�HQWUH�ORV�LRQHV�GH�XQD�PLVPD�OiPLQD��SRU�HVH�PRWLYR�ORV�ILORVLOLFDWRV�WLHQHQ�XQD�FODUD�GLUHFFLyQ�GH�H[IROLDFLyQ��SDUDOHOD�D�ODV�OiPLQDV�/DV� DSOLFDFLRQHV� LQGXVWULDOHV� GH� HVWH� JUXSR� GH� PLQHUDOHV� UDGLFDQ� HQ� VXV�SURSLHGDGHV� ItVLFR�TXtPLFDV�� 'LFKDV� SURSLHGDGHV� GHULYDQ�� SULQFLSDOPHQWH� GH� VX�H[WUHPDGDPHQWH�SHTXHxR� WDPDxR�GH�SDUWtFXOD� �LQIHULRU�D����P���VX�PRUIRORJtD� ODPLQDU��ILORVLOLFDWRV��\�ODV�VXVWLWXFLRQHV�LVRPyUILFDV��TXH�GDQ�OXJDU�D�OD�DSDULFLyQ�GH�FDUJD�HQ�ODV�OiPLQDV�\�D�OD�SUHVHQFLD�GH�FDWLRQHV�GpELOPHQWH�OLJDGRV�HQ�HO�HVSDFLR�LQWHUODPLQDU��&RPR�FRQVHFXHQFLD� GH� HVWRV� IDFWRUHV� SUHVHQWDQ� SRU� XQD� SDUWH�� XQ� YDORU� HOHYDGR� GHO� iUHD�VXSHUILFLDO�\�D� OD�YH]��XQD�JUDQ�FDQWLGDG�GH�VXSHUILFLH�DFWLYD�FRQ�HQODFHV�QR�VDWXUDGRV��3RU� HOOR� SXHGHQ� LQWHUDFFLRQDU� FRQ� PX\� GLYHUVDV� VXVWDQFLDV�� HQ� HVSHFLDO� FRPSXHVWRV�SRODUHV�/D�VXSHUILFLH�HVSHFtILFD�R�iUHD�VXSHUILFLDO�GH�XQD�DUFLOOD�VH�GHILQH�FRPR�HO�iUHD�GH� OD� VXSHUILFLH� H[WHUQD� PiV� HO� iUHD� GH� OD� VXSHUILFLH� LQWHUQD� GH� ODV� SDUWtFXODV�FRQVWLWX\HQWHV�SRU�XQLGDG�GH�PDVD��H[SUHVDGD�HQ�P��J��/DV�DUFLOODV�SRVHHQ�XQD�HOHYDGD�VXSHUILFLH� HVSHFtILFD�� PX\� LPSRUWDQWH� SDUD� FLHUWRV� XVRV� LQGXVWULDOHV� HQ� ORV� TXH� OD�LQWHUDFFLyQ� VyOLGR�IOXtGR� GHSHQGH� GLUHFWDPHQWH� GH� HVWD� SURSLHGDG�� /D� VXSHUILFLH�HVSHFtILFD�GH�OD�0RQWPRULOORQLWD�HVWi�HQ�HO�UDQJR�GH��������P��J�3RU�RWUD�SDUWH��OD�H[LVWHQFLD�GH�FDUJD�HQ�ODV�OiPLQDV�VH�FRPSHQVD�FRQ�OD�HQWUDGD�HQ� HO� HVSDFLR� LQWHUODPLQDU� GH� FDWLRQHV� GpELOPHQWH� OLJDGRV� \� FRQ� HVWDGR� YDULDEOH� GH�KLGUDWDFLyQ�� TXH�SXHGHQ�VHU� LQWHUFDPELDGRV� IiFLOPHQWH�PHGLDQWH� OD�SXHVWD�HQ�FRQWDFWR�GH�OD�DUFLOOD�FRQ�XQD�VROXFLyQ�VDWXUDGD�HQ�RWURV�FDWLRQHV��$�HVWD�SURSLHGDG�VH�OD�FRQRFH�FRPR� FDSDFLGDG� GH� LQWHUFDPELR� FDWLyQLFR� \� HV� WDPELpQ� OD� EDVH� GH� PXOWLWXG� GH�DSOLFDFLRQHV�LQGXVWULDOHV�
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/D� FDSDFLGDG� GH� LQWHUFDPELR� FDWLyQLFR� VH� GHILQH� FRPR� OD� VXPD� GH� WRGRV� ORV�FDWLRQHV�GH�FDPELR�TXH�XQ�PLQHUDO�SXHGH�DGVRUEHU�D�XQ�GHWHUPLQDGR�S+��(V�HTXLYDOHQWH�D�OD�PHGLGD�GHO�WRWDO�GH�FDUJDV�QHJDWLYDV�GHO�PLQHUDO��(VWDV�FDUJDV�QHJDWLYDV�SXHGHQ�VHU�JHQHUDGDV�SRU�VXVWLWXFLRQHV�LVRPyUILFDV�GHQWUR�GH�OD�HVWUXFWXUD��SRU�HQODFHV�LQVDWXUDGRV�HQ� ORV� ERUGHV� \� VXSHUILFLHV� H[WHUQDV� \� SRU� GLVRFLDFLyQ� GH� ORV� JUXSRV� KLGUR[LORV�DFFHVLEOHV�(O�SULPHU�WLSR�HV�FRQRFLGR�FRPR�FDUJD�SHUPDQHQWH�\�VXSRQH�XQ������GH�OD�FDUJD�QHWD� GH� OD� SDUWtFXOD�� DGHPiV� HV� LQGHSHQGLHQWH� GH� ODV� FRQGLFLRQHV� GH� S+� \� DFWLYLGDG�LyQLFD� GHO� PHGLR�� /RV� GRV� ~OWLPRV� WLSRV� GH� RULJHQ� YDUtDQ� HQ� IXQFLyQ� GHO� S+� \� GH� OD�DFWLYLGDG� LyQLFD� \� FRUUHVSRQGHQ� D� ERUGHV� FULVWDOLQRV�� TXtPLFDPHQWH� DFWLYRV� TXH�UHSUHVHQWDQ�HO�����GH�OD�FDUJD�WRWDO�GH�OD�OiPLQD�/D� FDSDFLGDG� GH� LQWHUFDPELR� FDWLyQLFR� SDUD� OD�0RQWPRULOORQLWD� HVWi� HQWUH� ��� \�����PHT�����J��6L�ORV�FDWLRQHV�GH�FDPELR�VRQ�VXVWLWXtGRV�SRU�FDWLRQHV�RUJiQLFRV��D�HVWD�DUFLOOD� VH� OD� GHQRPLQD�DUFLOOD� RUJDQRItOLFD�� /DV�DUFLOODV� QDWXUDOHV� VRQ�RUJDQRIyELFDV�� VLQ�HPEDUJR��FXDQGR�VRQ�PRGLILFDGDV�RUJiQLFDPHQWH�SUHVHQWDQ�DILQLGDG�SRU� ODV�PROpFXODV�RUJiQLFDV�\�SRU�HOOR�WLHQHQ�LPSRUWDQWHV�DSOLFDFLRQHV�FRPR�DGVRUEHQWHV�(O� XVR� GH� DOXPLQRVLOLFDWRV� HQ� GLIHUHQWHV� FDPSRV� GH� OD� FDWiOLVLV� HV� WDQ� DQWLJXR�FRPR�HO�SURSLR�FRQFHSWR�GH�FDWiOLVLV��6RQ�PXFKDV�ODV�DSOLFDFLRQHV�GH�ODV�DUFLOODV�FRPR�FDWDOL]DGRUHV� R� VRSRUWH� GH� FDWDOL]DGRUHV� HQ� GLIHUHQWHV� SURFHVRV� TXtPLFRV� FRPR� HQ�UHDFFLRQHV� GH� GHVXOIXUDFLyQ� GH� JDVROLQD�� LVRPHUL]DFLyQ� GH� WHUSHQRV�� SROLPHUL]DFLyQ� GH�ROHILQDV�� FUDFNLQJ� GH� SHWUyOHR�� HQWUH� PXFKDV� RWUDV�� /DV� SURSLHGDGHV� FDWDOtWLFDV� VRQ�UHVXOWDGR�GLUHFWR�GH�VX�HOHYDGD�VXSHUILFLH�HVSHFtILFD�\�WLSR�GH�FHQWURV�DFWLYRV�(Q� ������ HQ� +RXVWRQ�� VH� LQDXJXUy� OD� SULPHUD� SODQWD� GH� IDEULFDFLyQ� GH�PRQWPRULOORQLWD� VLQWpWLFD�� XQ� LQWHUHVWUDWLILFDGR� DO� D]DU� LOLWD�PRQWPRULOORQLWD�� FRQ� XQ� iUHD�VXSHUILFLDO�GH���������P��J�\�XQD�FDSDFLGDG�GH�FDPELR�HQWUH�����\�����PHT�J��TXH�VH�YHQGH� SDUD� FDWiOLVLV� HQ� FUDFNLQJ�� KLGURJHQDFLyQ�GHVKLGURJHQDFLyQ� \� FRPR� FRPSRQHQWH�HQ�FDWDOL]DGRUHV�KLGURWUDWDQWHV�
��� (QVD\RV�SUHOLPLQDUHV

,QLFLDOPHQWH� VH� LQWHQWy� UHSURGXFLU� HO� SURWRFROR� GH� -XQ��D SDUD� OD� UHDFFLyQ� GHKLGURDFLODFLyQ� LQWHUPROHFXODU� GH� EHQ]DOGHKtGR� � \� ��KH[HQR� �D�� HQ� SUHVHQFLD� GH� OD�DQLOLQD�� \�HO�iFLGR�EHQ]RLFR����$GHPiV�VH�XWLOL]y�FRPR�DX[LOLDU�GH�FLFORPHWDODFLyQ��OD���DPLQR���SLFROLQD��D \�HO�FDWDOL]DGRU�GH�:LONLQVRQ���(O� HQVD\R� VH� OOHYy� D� FDER� HQ� XQ�PDWUD]� VHOODGR� GH� ���PO�� DGHFXDGR� SDUD� ODV�FRQGLFLRQHV� GH� SUHVLyQ� \� WHPSHUDWXUD� GHVFULWDV� SRU� HO� DXWRU�� 'H� DFXHUGR� FRQ� ODV�FRQGLFLRQHV�GH�UHDFFLyQ�H[SXHVWDV�HQ�OD�7DEOD������VH�REWXYR�XQ������GH�FRQYHUVLyQ�GHO�EHQ]DOGHKtGR�HQ�ORV�LQWHUPHGLRV�FRUUHVSRQGLHQWHV�D�ODV�DOGLPLQDV�� \��D��\�ODV�FHWLPLQDV��D���� \�HO�SURGXFWR�ILQDO��OD�FHWRQD����
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� ��� � �� �� ��
� ��� � �� �� ��
� ��� � �� �� ��

D�� &RQGLFLRQHV� GH� UHDFFLyQ��� ���PPROHV����D ����PPRO����D ����PRO�� FRQ� UHODFLyQ�DO�VXVWUDWR�� ��PPROHV��� � ����PRO�� FRQ� UHODFLyQ� DO� VXVWUDWR�� ��PPROHV���� ���PRO�� FRQ�UHODFLyQ�DO�VXVWUDWR������PPROHV���� ���PRO��FRQ� UHODFLyQ�DO�VXVWUDWR������PPRO���FRPR�GLVROYHQWH� WROXHQR� ���PO���9ROXPHQ�WRWDO�GH�UHDFWLYRV�DSUR[LPDGDPHQWH���PO�\�YROXPHQ�WRWDO�GHO�WXER�GH�UHDFFLyQ����PO�
E��3RUFHQWDMHV�GHWHUPLQDGRV�SRU�&*�
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6RUSUHQGHQWHPHQWH��D�GLIHUHQFLD�GHO������GH�VHOHFWLYLGDG�HQ�HO�SURGXFWR�ILQDO��OD�KHSWDQRIHQRQD�����UHSRUWDGR�SRU�HO�JUXSR�GH�-XQ��ORV�SURGXFWRV�UHVXOWDGR�GH�OD�FDWiOLVLV�ODV�FHWLPLQDV��D���� \�OD�FHWRQD�����VyOR�HUDQ�HO�����GHO�WRWDO��FRUUHVSRQGLHQGR�HO�����UHVWDQWH��ODV�DOGLPLQDV�� \��D ��HQWUDGD����7DEOD������&XDQGR�VH�DXPHQWy�HO� WLHPSR�GH�UHDFFLyQ�D���KRUDV�OD�FRQYHUVLyQ�GH�VXVWUDWRV�HQ�SURGXFWRV�DXPHQWy�DO������SHUR�VyOR�VH�LQFUHPHQWy�OD�VHOHFWLYLGDG�HQ�ORV�SURGXFWRV��D�����\��� DO������HQWUDGD����7DEOD������&XDQGR� VH� UHGXMR� OD� WHPSHUDWXUD� D� ���� �&�� OD� FRQYHUVLyQ� EDMy� DO� ���� \� OD�SURGXFFLyQ�GH��D���� \��� GLVPLQX\y�DO������HQWUDGD����7DEOD�������PLHQWUDV�TXH�FXDQGR�VH�DXPHQWy� OD� WHPSHUDWXUD�D������&��HQWUDGD����7DEOD�������VyOR�VH�REWXYR�XQ�����GH�IRUPDFLyQ�GH�SURGXFWRV��D���� \����(Q�WRGRV�ORV�FDVRV�DQWHULRUHV��QR�VH�REVHUYy�XQD�DFWLYLGDG�FDWDOtWLFD�QRWDEOH��OR�FXDO�VH�SXGR�FRQILUPDU�SRUTXH�ORV�SRUFHQWDMHV�GH�ORV�LQWHUPHGLRV�FRUUHVSRQGLHQWHV�D�ODV�DOGLPLQDV�GH�DQLOLQD�� \�HO�SURGXFWR�GH�WUDQVLPLQDFLyQ��OD�DOGLPLQD�GH���DPLQR���SLFROLQD��D��VH�PDQWXYLHURQ�PX\�DOWRV��HQ�ORV�UDQJRV�HQWUH�HO����\�HO������HQWUDGDV����������\����7DEOD������7HQLHQGR� HQ� FXHQWD� TXH� ORV� DQWHULRUHV� UHVXOWDGRV� IXHURQ� EDMRV� SDUD� OD�SURGXFFLyQ�GHO�FRPSXHVWR�HVSHUDGR��OD�KHSWDQRIHQRQD�����VH�GLVHxy�XQD�VHJXQGD�VHULH�GH� H[SHULPHQWRV�� HQ� ORV� FXDOHV� VH� YDULDED� HO� OLJDQGR�PRQRIRVILQD� D� SDUWLU� GHO� VLVWHPD�FDWDOtWLFR� QHXWUR� GLQXFOHDU� >5K���&O��FRG�@��� FRQ� HO� ILQ� GH� REVHUYDU� OD� LQIOXHQFLD� GH� ORV�FRPSOHMRV�FDWDOtWLFRV�IRUPDGRV��LQ�VLWX��VREUH�OD�UHDFFLyQ�JOREDO�GH�KLGURDFLODFLyQ�$XQTXH� HQ� WRGRV� ORV� FDVRV� SUHVHQWDGRV� HQ� OD� 7DEOD� ����� ORV� SRUFHQWDMHV� GH�FRQYHUVLyQ�GH�VXVWUDWRV�HQ�SURGXFWRV�VH�PDQWXYLHURQ�VREUH�HO������OD�VHOHFWLYLGDG�HQ�ORV�SURGXFWRV�GH�FDWiOLVLV���D���� \��� SUHVHQWy�DOJXQDV�YDULDFLRQHV�&XDQGR�VH�XWLOL]y�XQ�OLJDQGR�EiVLFR�FRPR�OD�WULHWLOIRVILQD�QR�VH�REVHUYy�DFWLYLGDG�FDWDOtWLFD�QRWDEOH�KDFLD�OD�IRUPDFLyQ�GH�FHWLPLQDV�\�FHWRQD��\�OD�UHDFFLyQ�VH�TXHGy�HQ�OD�HWDSD� GH� IRUPDFLyQ� GH� ODV� DOGLPLQDV�� \��D FRQ� XQD� FRQYHUVLyQ� GHO� ����� �HQWUDGD� ���7DEOD������&RQ�HO�OLJDQGR�S�IO~RUWULIHQLOIRVILQD�VH�SUHWHQGLy�DQDOL]DU�HO�HIHFWR�HOHFWUyQLFR�SRU�OD�SUHVHQFLD�GHO�iWRPR�GH�IO~RU��GH�FDUiFWHU�IXHUWHPHQWH�HOHFWURDWUDFWRU��\�VH�REWXYR�XQ�����GH�ORV�SURGXFWRV��D���� \��� �HQWUDGD����7DEOD������&RQ� HO� OLJDQGR� WULIHQLOIRVILQD� VH� HVWXGLy� DGHPiV� OD� YDULDFLyQ� GH� OD� SURSRUFLyQ�URGLR�OLJDQGR� �5K�/��� ������� ������ \� ������ �HQWUDGDV� ��� �� \� ���7DEOD������� VLQ� HPEDUJR�� OD�SURGXFFLyQ�GH��D���� \��� VH�PDQWXYR�HQ�XQ�UDQJR�GH�HQWUH�XQ����\�XQ������
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� 3(W� ��� ��� �� �� ��
� 3�S�)�&�+��� ��� ��� �� �� ��
� 33K� ��� ��� �� �� ��
� 33K� ��� ��� �� �� ��
� 33K� ��� ��� �� �� ��
� 3&\� ��� ��� �� �� ��
� 3�2�R�W%X&�+��� ��� ��� �� �� �
� 3�R�0H�&�+��� ��� ��� �� ��� �

D��&RQGLFLRQHV�GH�UHDFFLyQ��� ���PPROHV����D ����PPRO����D ����PRO�����PPROHV���� ����PRO��� �� PPROHV��� � ��� PRO��� ���� PPROHV��� >5K���&O��FRG�@�� ������ PPROHV��� OLJDQGR�PRQRIRVILQD�������PPROHV���FRPR�GLVROYHQWH�WROXHQR����PO�����KRUDV������&�E��3RUFHQWDMHV�GHWHUPLQDGRV�SRU�&*�



&DStWXOR����0RQWPRULOORQLWD�.����FRPR�FDWDOL]DGRU�iFLGR

��

3RU�RWUR�ODGR��FXDQGR�VH�HQVD\DURQ�OLJDQGRV�FRQ�GLIHUHQWHV�SURSLHGDGHV�FRPR�OD�WULFLFORKH[LOIRVILQD�� HO� WUL�R�WHUEXWLOIHQLOIRVILWR� \� OD� WUL�R�WROLOIRVILQD�� GH� iQJXORV� FyQLFRV�PD\RUHV� D� OD� WULIHQLOIRVILQD� \� SURSLHGDGHV� HOHFWUyQLFDV� GLIHUHQWHV�� QR� VH� REVHUYy� TXH�DXPHQWDUD� OD� SURGXFFLyQ� GH� KHSWDQRIHQRQD� ���� 3RU� HO� FRQWUDULR� VyOR� VH� GHWHFWy� OD�IRUPDFLyQ�GH�ODV�DOGLPLQDV�� \��D��HQ�XQ�UDQJR�HQWUH�HO����\�HO�������HQWUDGDV������\����7DEOD������/R�DQWHULRU� LQGLFD�TXH� OD�DFWLYLGDG�FDWDOtWLFD�HV�PtQLPD�R�QXOD��\�TXH� ODV�~QLFDV�HWDSDV�GHO�SURFHVR�JOREDO�TXH�KDQ�WHQLGR�OXJDU�VRQ��OD�FRUUHVSRQGLHQWH�D�OD�UHDFFLyQ�GH�FRQGHQVDFLyQ�HQWUH�HO�EHQ]DOGHKtGR�\�OD�DQLOLQD�SDUD�IRUPDU�OD�DOGLPLQD����\�HQ�VHJXQGR�OXJDU�OD�WUDQVLPLQDFLyQ�SDUD�IRUPDU�OD�DOGLPLQD��D�'DGRV� ORV� UHVXOWDGRV� DQWHULRUHV�� D� FRQWLQXDFLyQ� VH� UHDOL]DURQ� HQVD\RV�H[SORUDWRULRV��XVDQGR�OLJDQGRV�GLIRVILQD�FRQ�GLIHUHQWH��ELWH�DQJOH���VLQ�HPEDUJR�WDPSRFR�VH� FRQVLJXLHURQ�PHMRUHV� UHVXOWDGRV� FRQ� UHODFLyQ� D� OD� SURGXFFLyQ� GH� ODV� FHWLPLQDV� \� OD�FHWRQD��GH�DFXHUGR�FRQ�OD�7DEOD�����&RQ� ORV� OLJDQGRV�GLIHQLOIRVILQRPHWDQR�� GLIHQLOIRVILQRHWDQR� \�GLIHQLOIRVILQRSURSDQR�VyOR�VH SURGXMHURQ� ODV�DOGLPLQDV�� \��D��FRQ�YDORUHV�TXH�VXSHUDQ�HO�������GH�DFXHUGR�FRQ� ODV�HQWUDGDV������\����7DEOD������/RV�EDMRV�SRUFHQWDMHV�TXH�VH�REWXYLHURQ�SDUD� ODV�FHWLPLQDV��D \��� \�OD�FHWRQD��� FRQILUPDURQ�TXH�OD�DFWLYLGDG�FDWDOtWLFD�IXH�PtQLPD�&RQ� HO OLJDQGR� GLIHQLOIRVILQREXWDQR�� VH� SURFHGLy� D� YDULDU� OD� UHODFLyQ� URGLR� D�OLJDQGR� �5K�/��� GH� XQD� IRUPD� SURJUHVLYD� ����� ���� \� ����� VLQ� TXH� VH� ORJUDUD� DXPHQWDU�QRWDEOHPHQWH�HO�SRUFHQWDMH�GH�SURGXFWRV�ILQDOHV��HQWUDGDV������\����7DEOD�������'H�QXHYR��~QLFDPHQWH VH� GHWHFWy� OD� IRUPDFLyQ� GH� ORV� LQWHUPHGLRV� DOGLPLQDV� � \� �D�� FRQ� YDORUHV�HQWUH�HO����\�HO�����UHVSHFWLYDPHQWH�&XDQGR�VH�XWLOL]y�HO�OLJDQGR�GLIHQLOIRVILQRIHUURFHQR��WDPSRFR�VH�REVHUYy�QLQJXQD�DFWLYLGDG�FDWDOtWLFD�HQ�KLGURDFLODFLyQ��GDGR�TXH�DO�LJXDO�TXH�HQ�ORV�FDVRV�DQWHULRUHV��VyOR�VH� IRUPDURQ� ORV� LQWHUPHGLRV�FRUUHVSRQGLHQWHV�D� ODV�DOGLPLQDV�� \��D��HQ�XQ�SRUFHQWDMH�GHO������HQWUDGD����7DEOD������(Q�HVWH� FRQWH[WR�� GDGR�TXH HQ�QLQJXQR�GH� ORV�DQWHULRUHV�HQVD\RV�SUHVHQWDGRV�HQ� ODV� 7DEODV� ����� ���� \� ����� VH� REVHUYy� XQD� DFWLYLGDG� FDWDOtWLFD� QRWDEOH� \� TXH� ORV�UHVXOWDGRV�SDUD� OD�SURGXFFLyQ�GH� OD�FHWRQD� IXHURQ�PX\�EDMRV��VH�SURFHGLy�D�UHDOL]DU�XQ�UHSODQWHDPLHQWR�GH�ODV�FRQGLFLRQHV�GH�UHDFFLyQ�HPSOHDGDV�KDVWD�HO�PRPHQWR�
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7DEOD� ����� ,QIOXHQFLD�GHO� OLJDQGR�GLIRVILQD�HQ� OD�KLGURDFLODFLyQ� LQWHUPROHFXODU� FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ�GH�EHQ]DOGHKtGR�\���KH[HQR�D��E�
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(QWUDGD /LJDQGR 5K�/ &RQYHUVLyQ��� ���D��� �D���������
� GSSP ��� �� �� �
� GSSH ��� �� �� �
� GSSS ��� �� �� �
� GSSE ��� �� �� �
� GSSE ��� �� �� �
� GSSE ��� �� �� ��
� GSSI ��� �� �� �

D��&RQGLFLRQHV�GH�UHDFFLyQ��� ���PPROHV����D ����PPRO����D ����PRO�����PPROHV���� ����PRO��� ��PPROHV��� � ���PRO��� ����PPROHV��� >5K���&O��FRG�@�� ������PPROHV�� \� /�/� �����PPRO��� FRPR�GLVROYHQWH� WROXHQR� ���PO���9ROXPHQ� WRWDO�GH� UHDFWLYRV�DSUR[LPDGDPHQWH���PO�\�YROXPHQ�WRWDO�GHO�WXER�GH�UHDFFLyQ����PO���WHPSHUDWXUD������&��WLHPSR���K�E� 3RUFHQWDMHV�GHWHUPLQDGRV�SRU�&*�
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/D�GLVFUHSDQFLD�GH�ORV�GDWRV�REWHQLGRV�FRQ�ORV�REWHQLGRV�SRU�HO�JUXSR�GH�-XQ��DQRV�OOHYy�D�UHSODQWHDU�HO�SUREOHPD�8QD�PHWLFXORVD�FRPSDUDFLyQ�GH� ODV�FRQGLFLRQHV�HQ�TXH�VH� UHDOL]DEDQ�QXHVWURV�H[SHULPHQWRV�FRQ�ODV�GHVFULWDV�SRU�-XQ�QRV�OOHYy�D�SHQVDU�TXH�OD�~QLFD�GLIHUHQFLD�SRGtD�HVWULEDU�HQ�HO�WDPDxR GHO�PDWUD]�GRQGH�VH�OOHYDED�D�FDER�OD�UHDFFLyQ�1XHVWUD�KLSyWHVLV�HUD�TXH�GDGR�TXH�OD�UHDFFLyQ�VH�UHDOL]D�D�����&�\�XQR�GH�ORV�UHDFWLYRV�HV���KH[HQR��FRQ�XQ�SXQWR�GH�HEXOOLFLyQ�EDMR��pVWH�UHDFWLYR�VH�SRGUtD�HQFRQWUDU�SULQFLSDOPHQWH� HQ� OD� IDVH� JDV� GLILFXOWDQGR� OD� UHDFFLyQ�� FLUFXQVWDQFLD� TXH� VH� YHUtD�IDYRUHFLGD� FRQWUD� PD\RU� IXHVH� HO� YROXPHQ� GHO� PDWUD]� HQ� UHODFLyQ� FRQ� HO� YROXPHQ� GH�UHDFWLYRV�\�GLVROYHQWH�3DUD� YHULILFDU� HVWD� KLSyWHVLV� UHDOL]DPRV� XQD� UHDFFLyQ� HQ� FRQGLFLRQHV� HVWiQGDU�GRQGH� OD� PH]FOD� GH� UHDFFLyQ RFXSDED� XQD� WHUFHUD� SDUWH� GHO� YROXPHQ� WRWDO� GHO� PDWUD]�GRQGH�VH�KDFtD�HO�HQVD\R��SRU�HMHPSOR����PO�GH�OD�PH]FOD�GH�UHDFWLYRV�FRQ�UHODFLyQ�D�ORV����PO� GHO� YROXPHQ� WRWDO� GHO�PDWUD]�� (Q� HVWDV� FRQGLFLRQHV� VyOR� VH� REWXYR� XQ� �����GH�FHWRQD��� \�XQ����GH�ODV�FHWLPLQDV��D�\ �� �HQWUDGD����7DEOD������&XDQGR�VH�GLVPLQX\y�HO�YROXPHQ�GHO�PDWUD]�GH����D ��PO��WHQLHQGR�OD�SUHFDXFLyQ�GH� TXH� OD� PH]FOD� GH� UHDFWLYRV� RFXSDUD� OD� PLWDG� GHO� PDWUD]�� VH� REWXYR� XQ� ���� GH� OD�FHWLPLQD����\�XQ�����GH�OD�FHWRQD�����QR�GHWHFWiQGRVH�DOGLPLQDV�LQWHUPHGLDV �HQWUDGD����7DEOD�������(VWH�UHVXOWDGR�FRQILUPD�QXHVWUD�KLSyWHVLV�\D�TXH� OD�UHDFFLyQ�FDWDOtWLFD�VH�KD�SURGXFLGR�HQ�SUiFWLFDPHQWH�HO������+D\� TXH� WHQHU� HQ� FXHQWD� TXH� ORV� UHVXOWDGRV� GH� -XQ� HVWiQ� GDGRV� GHVSXpV� GH�SDVDU� OD� PH]FOD� GH� UHDFFLyQ� SRU� XQD� FROXPQD� GH� VLOLFDJHO�� OR� TXH� VLQ� GXGD� GHEH�FRQWULEXtU�D�FRPSOHWDU�OD�KLGUyOLVLV�GH�OD�FHWLPLQD�(V� FRQYHQLHQWH� VHxDODU� TXH� FXDQGR� VH� DXPHQWD� HO� QLYHO� GH� UHDFWLYRV�� D� XQDFDQWLGDG�TXH�VHD�HTXLYDOHQWH�D�PiV�GH�OD�PLWDG�FRQ�UHODFLyQ�DO�YROXPHQ�WRWDO�GHO�WXER��OD�QXHYD� SUHVLyQ� LQWHUQD� JHQHUDGD� GHQWUR� GHO� WXER� GH� UHDFFLyQ� WDPSRFR� IDYRUHFH� HO�DXPHQWR�GH�ORV�SRUFHQWDMHV�GH�VHOHFWLYLGDG�HQ�FHWLPLQDV�\�HQ�FHWRQD��ORV�FXDOHV�EDMDQ�DO������\�����UHVSHFWLYDPHQWH��HQWUDGD����7DEOD������
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&RQY���� ���� �D��� �D��� ����� �����

� ������ �� �� �� � � ��
� ����� �� � � � �� ��
� ��� �� �� �� � �� ��

D��&RQGLFLRQHV�GH�UHDFFLyQ��� ���PPROHV�����D ����PPRO����D ����PRO�����PPROHV���� ����PRO��� �� PPROHV��� � ��� PRO��� ���� PPROHV��� � ����� PPRO�� �� PRO���� FRPR� GLVROYHQWH�WROXHQR������PO��7HPSHUDWXUD������&��WLHPSR���K�
E��3RUFHQWDMHV�GHWHUPLQDGRV�SRU�&*�



&DStWXOR����0RQWPRULOORQLWD�.����FRPR�FDWDOL]DGRU�iFLGR

��

��� ,QIOXHQFLD�GH�iFLGRV�RUJiQLFRV��0.����DFLGLILFDGD�\�DPLQRSLULGLQDV
-XQ� \� FRODERUDGRUHV��D UHSRUWDURQ� TXH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWHUPROHFXODU�HQWUH�EHQ]DOGHKtGR�\���KH[HQR�XWLOL]DQGR�HO� FDWDOL]DGRU�GH�:LONLQVRQ��HQ�SUHVHQFLD�GH���DPLQR���SLFROLQD�\�VLQ�ORV�DGLWLYRV�DQLOLQD�\�iFLGR�EHQ]RLFR��ULQGLy�VyOR�XQ����GH�KHSWDQRIHQRQD��� �HQWUDGD����7DEOD�������3HUR�FXDQGR�DJUHJDURQ�XQ���PRO��GH�iFLGR�EHQ]RLFR�HQ�XQD�KRUD�GH�UHDFFLyQ�HO�UHQGLPLHQWR�VH�LQFUHPHQWy�KDVWD�HO�����$QWHV�GH�DERUGDU�HO�XVR�GH�0RQWRPRULOORQLWD�FRPR�VXVWLWXWLYR�GHO�iFLGR�GHFLGLPRV�DQDOL]DU� HO� SDSHO� GHO� iFLGR� HQ� OD� UHDFFLyQ�� $Vt�� LQLFLDOPHQWH� UHDOL]DPRV� XQ� HQVD\R�FRPSDUDWLYR� FRQ� OD� UHDFFLyQ�DQWHULRU�� VLQ�XWLOL]DU�DQLOLQD�D� ORV�HIHFWRV�GH� LU� VXSULPLHQGR�UHDFWLYRV� QR� LPSUHVFLQGLEOHV� \� DXPHQWDQGR� HO� WLHPSR� GH� UHDFFLyQ� D� �� KRUDV��(Q�HVWDV�FRQGLFLRQHV�VH�REWXYR�XQD�FRQYHUVLyQ�GHO�����\�XQD�VHOHFWLYLGDG�HQ�KHSWDQRIHQRQD���GHO������HQWUDGD����7DEOD������&XDQGR� VH� DXPHQWy� OD� FRQFHQWUDFLyQ� GHO� iFLGR� EHQ]RLFR� GHO� �� DO� ����� OD�FRQYHUVLyQ�GLVPLQX\y�GHO� ����DO� ���� �HQWUDGD����7DEOD�������6L�ELHQ�VH� IDYRUHFLy�XQD�PD\RU�KLGUyOLVLV�GH�OD�FHWLPLQD��D��SRUTXH�VX�SRUFHQWDMH GLVPLQX\y�DO������HO�SRUFHQWDMH�GH�DOGLPLQD��D VLQ� UHDFFLRQDU�HUD�PD\RU�� OR�TXH�SDUHFH� LQGLFDU�TXH�HO�H[FHVR�GH�iFLGR�DIHFWD�OD�UHDFFLyQ�\D�VHD�SRUTXH�SURWRQD�OD�DPLQRSLULGLQD�R�SRUTXH�SURWRQD�OD�IRVILQD�&RQ�HO�ILQ�GH�FRQVWDWDU�HVWD�REVHUYDFLyQ�VH�XWLOL]y�iFLGR�S�WROXHQVXOIyQLFR��376���XQ� iFLGR� PXFKR� PiV� IXHUWH� TXH� HO� EHQ]RLFR� SHUR� VROXEOH� HQ� GLVROYHQWHV� RUJiQLFRV��(IHFWLYDPHQWH�ORV�UHVXOWDGRV�IXHURQ�LQIHULRUHV��REWHQLpQGRVH�XQ�����GH�FRQYHUVLyQ��FRQ�XQ�����GH�FHWLPLQD��D \�XQ�����GH�FHWRQD������HQWUDGD����7DEOD������'H� HVWRV� HQVD\RV� VH� SXHGH� GHGXFLU� TXH�HO� XVR�GH�iFLGRV�RUJiQLFRV� FRPR�FR�FDWDOL]DGRUHV� HQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� D� SDUWLU� GH� DOGHKtGRV�LQFUHPHQWD� HO� SRUFHQWDMH� GH� FHWRQD����� FRVD� OyJLFD� SRUTXH� FDWDOL]D� OD� IRUPDFLyQ� GH� ODLPLQD�GH�OD�SLFROLQD�TXH�HV�HO�SURGXFWR�GH�SDUWLGD�UHDO��DXQTXH�HVWR�SDUHFH�GHSHQGHU�GH�OD�IRUWDOH]D�\�OD�FDQWLGDG�GHO�iFLGR�6H� REVHUYD� TXH� VL� OD� IRUWDOH]D� GHO� iFLGR� HV� HOHYDGD�� OD� FRQYHUVLyQ� \� OD�VHOHFWLYLGDG� HQ� KHSWDQRIHQRQD� GLVPLQX\HQ�� SUREDEOHPHQWH� GHELGR� D� TXH� HO� iFLGR�UHDFFLRQD�FRQ� OD���DPLQR���SLFROLQD�SUHVHQWH�HQ�HO�PHGLR�GH� UHDFFLyQ�GDQGR� OXJDU�D� OD�VDO�GH�SLULGLQLR��OR�FXDO�UHGXFH�LQHYLWDEOHPHQWH�OD�FDQWLGDG�GH�DPLQD�TXHODWDQWH�SUHVHQWH�HQ�HO�PHGLR��DIHFWDQGR�DVt�D�OD�YHORFLGDG�GH�OD�UHDFFLyQ��R IRUPDGR�OD�VDO�GH�IRVIRQLR�FRQ�OD� IRVILQD� OR�TXH�UHGXFH�HO�FDWDOL]DGRU�GLVSRQLEOH��DIHFWDQGR�DVLPLVPR�D�OD�YHORFLGDG�GH�UHDFFLyQ�
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7DEOD� ����� ,QIOXHQFLD� GH� iFLGRV� RUJiQLFRV� \� 0.���� HQ� OD� KLGURDFLODFLyQ� GH�EHQ]DOGHKtGR�FRQ���KH[HQR�\�HO�FRPSOHMR�FDWDOtWLFR�QHXWUR�>5K&O�33K���@��D�
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6H� HQVD\y� D� FRQWLQXDFLyQ� OD� 0RQWRPRULOORQLWD� .���� �0.����� HQ� VXVWLWXFLyQ� GHO�iFLGR� EHQ]RLFR� \� HQ� ODV�PLVPDV� FRQGLFLRQHV� GH� UHDFFLyQ� 'H� IRUPD� VRUSUHQGHQWH�� ORV�UHVXOWDGRV� REWHQLGRV�� HQWUDGD� �� GH� OD� 7DEOD� ����� IXHURQ� FRPSDUDEOHV� FRQ� ORV� GH� OD�FDQWLGDG�PiV�IDYRUDEOH�GH�iFLGR�EHQ]RLFR��HO�����HQWUDGD����7DEOD�������/D�0RQWPRULOORQLWD�.�����GH�OD�FDVD�FRPHUFLDO�)OXND��VH�FDUDFWHUL]D�SRU�WHQHU�XQD�JUDQ� iUHD� VXSHUILFLDO� �%(7� iUHD�  � ����P��J�� \� QXPHURVRV� FHQWURV� iFLGRV� GH�%U|QVWHG������[���� PHT�+��P����ORV�FXDOHV�OH�SHUPLWHQ�FDWDOL]DU�OD�FRQGHQVDFLyQ�GH�EHQ]DOGHKtGR�\� ��DPLQR���SLFROLQD�� \� DGHPiV� SXHGH� VXVWUDHU� DJXD� GHO� PHGLR� GH� OD� UHDFFLyQ���GHVSOD]DQGR�HO�HTXLOLEULR�KDFLD�OD�IRUPDFLyQ�GH�OD�LPLQD��(O�PHQRU�SRUFHQWDMH�GH�KLGUyOLVLV�GH�OD�FHWLPLQD�SRGUtD�WDPELpQ�VHU�GHELGR�D�HVWH�KHFKR�3DUD�LQYHVWLJDU� OD� LQIOXHQFLD�GHO�Q~PHUR�GH�FHQWURV�iFLGRV�GH�OD�0.����VREUH�HO�SURFHVR� FDWDOtWLFR� VH� SURFHGLy� D� VX� DFLGLILFDFLyQ� FRQWURODGD�� $Vt�� HO� WUDWDPLHQWR� GH� OD�DUFLOOD�FRQ�iFLGR�QtWULFR��+12���SURSRUFLRQD�0RQWPRULOORQLWD�DFLGLILFDGD��0.����+���KDVWD�����[����� PHT�+��P��6H� HVWXGLy� D� FRQWLQXDFLyQ� OD� HYROXFLyQ� GH� OD� FRQYHUVLyQ� GH� OD� UHDFFLyQ� FRQ� HO�DXPHQWR�SURJUHVLYR�GHO�JUDGR�GH�DFLGH]��$O�DXPHQWDU���������R�����YHFHV�HO�JUDGR�GH�DFLGH]�GH�OD�0.����HO�SRUFHQWDMH�GH�FRQYHUVLyQ�VH�UHGXMR�GHO����DO�������HQWUDGDV������\����7DEOD�������(VWR�VXJLHUH�XQ�FRPSRUWDPLHQWR�GH�OD�DUFLOOD�VLPLODU�DO�TXH�VXFHGH�FRQ�HOiFLGR�EHQ]RLFR�R�FRQ�HO�376�8QD� YH]� FRPSUREDGR� TXH� OD� 0.���� FRPHUFLDO� VXVWLWX\H� HILFD]PHQWH� DO� iFLGR�EHQ]RLFR� VH� HVWXGLDURQ� RWUDV� YDULDEOHV�� (Q� SULPHU� OXJDU�� VH� DQDOL]DURQ� RWUDV� DPLQDV�TXHODWDQWHV�SDUD� FRQWUDVWDU� HO� DUJXPHQWR�GH� -XQ� UHVSHFWR�D�TXH� OD�SRVLFLyQ�GHO�PHWLOR�VREUH�HO�DQLOOR�GH�SLULGLQD�LQIOX\H�HQ�OD�UHDFWLYLGDG�&RQ� OD� ��DPLQR���SLFROLQD� �D�� VH� GHWHFWy� OD�PD\RU� FRQYHUVLyQ� GH� VXVWUDWRV� HQ�SURGXFWRV��HO�������HQWUDGD����7DEOD�������PLHQWUDV�TXH�FXDQGR�VH�XWLOL]y� OD���DPLQR���SLFROLQD��E��VH�REVHUYy�HO������GH�FRQYHUVLyQ��FRQ�OD���DPLQR���SLFROLQD��F��XQ�����\�OD���DPLQR���SLFROLQD��G�� HO�PHQRU�SRUFHQWDMH�GH�FRQYHUVLyQ��HO������ � �HQWUDGDV������\����7DEOD������/RV�UHVXOWDGRV�FRQILUPDQ�OR�REVHUYDGR�SRU�-XQ�\�XQD�SRVLEOH�UD]yQ�SDUD�H[SOLFDU�HO�PHMRU FRPSRUWDPLHQWR�GH�OD���DPLQR���SLFROLQD�SRGUtD�HVWDU�HQ�ORV�HIHFWRV�HOHFWUyQLFRV�\�SDUWLFXODUPHQWH�HVWpULFRV�GHO�JUXSR�PHWLOR�TXH�DIHFWDUtDQ�DO�SURFHVR�GH�TXHODWDFLyQ��OD�HVWDELOLGDG�GH�ORV�LQWHUPHGLRV�DOGLPLQD��D y�FHWLPLQD��D \�R�D�OD�EDVLFLGDG�GH�OD�SLULGLQD�\�VX�IDFLOLGDG�GH�SURWRQDFLyQ�
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/D� LPLQD� FRQ� HO� JUXSR� PHWLOR� HQ� OD� SRVLFLyQ� �� � �G�� SUiFWLFDPHQWH� QR� GD�FRQYHUVLyQ�HQ�FHWLPLQD�R�FHWRQD��VLQ�GXGD�GHELGR�DO�LPSHGLPHQWR�HVWpULFR�TXH�GLILFXOWD�OD�FRRUGLQDFLyQ�GHO�QLWUyJHQR�SLULGtQLFR�DO�PHWDO��OLPLWDQGR�OD�IRUPDFLyQ�GHO�TXHODWR��HQWUDGD���� /D� SUHVHQFLD� GH� ORV� PHWLORV� HQ� ODV� SRVLFLRQHV� �� \� �� GD� OXJDU� D� UHVXOWDGRV�FRPSDUDEOHV��HQWUDGDV���\�����(O�UHVXOWDGR�GH�OD�HQWUDGD����FRQ�OD���DPLQR���SLFROLQD��EFRQWUDVWD� FRQ� HO� GHVFULWR� SRU� -XQ�� TXLHQ� HQFRQWUy� TXH� HVWD� DPLQRSLULGLQD� IDYRUHFH� OD�PiV�DOWD�FRQYHUVLyQ������HQWUH� ODV�DPLQRSLFROLQDV�DQDOL]DGDV��PLHQWUDV�TXH�HQ�QXHVWUR�FDVR�OD���DPLQR���SLFROLQD��D IXH�FRQ�OD�TXH�VH�REWXYR�XQD�PD\RU�FRQYHUVLyQ�������\�HO�PD\RU�SRUFHQWDMH�SDUD� ORV�SURGXFWRV��������VL�VH�VXPDQ�ORV�SRUFHQWDMHV�GH�OD�FHWLPLQD��D� SUHYLD�KLGUyOLVLV�SDUD�SURGXFLU�OD�FHWRQD��\�GH�OD�FHWRQD��� �HQWUDGD����7DEOD������&RQ� OD���DPLQRSLULGLQD��H��HQ� OD�FXDO�HVWi�DXVHQWH�HO�JUXSR�PHWLOR�� WDPSRFR�VH�REWXYLHURQ�EXHQRV�UHVXOWDGRV��VLHQGR�OD�DOGLPLQD��H HO�SURGXFWR�PD\RULWDULR�SUHVHQWH�HQ�HO�PHGLR�GH�UHDFFLyQ�FRQ�XQ������HQWUDGD����7DEOD������8Q�UHVXOWDGR�FXULRVR�WXYR�OXJDU�FXDQGR�VH�XWLOL]y�OD���DPLQRSLULPLGLQD��I��\D�TXH�DXQTXH� OD�FRQYHUVLyQ� IXH�OD�PiV�EDMD�������WRGD�OD�DOGLPLQD�IRUPDGD�VH�WUDQVIRUPy�HQ�FHWLPLQD�� (VWR� LQGLFD� TXH� OD� IRUPDFLyQ� GH� OD� DOGLPLQD� HV� PiV� OHQWD�� SUREDEOHPHQWH�GHELGR�D�OD�PHQRU�EDVLFLGDG�GH�OD�DPLQD��SHUR�VLQ�HPEDUJR�VH�YH�IDYRUHFLGD�OD�UHDFFLyQ�FDWDOtWLFD�GH�KLGURDFLODFLyQ�D�SDUWLU�GH�OD�LPLQD�IRUPDGD��HQWUDGD����&XDQGR� VH� XWLOL]y� OD� ��FORUR���DPLQRSLULGLQD� �J VH� REWXYR� XQD� FRQYHUVLyQ� GHO�DOGHKtGR�GHO������PHMRU�TXH�HQ�ORV�FDVRV�DQWHULRUHV�H[FHSFLyQ�KHFKD�GH�OD�HQWUDGD����\�DGHPiV� OD� FRQYHUVLyQ� HQ� FHWLPLQD�FHWRQD� IXH� SUiFWLFDPHQWH� WRWDO� �HQWUDGD� ���� (VWH�UHVXOWDGR�HV�FODUDPHQWH�PHMRU�TXH�HO�REWHQLGR�FXDQGR�VH�XWLOL]D�OD�DPLQD��F �HQWUDGD�����LQGLFDQGR� OD�VHQVLELOLGDG�GH� ODV�GLIHUHQWHV�UHDFFLRQHV� LPSOLFDGDV�HQ�HO�SURFHVR�JOREDO�D�ORV�HIHFWRV�HOHFWUyQLFRV�\�HVWpULFRV�GH�OD�SLFROLQD�DX[LOLDU�

�����,QIOXHQFLD�GH�ODV�FRQGLFLRQHV�GH�UHDFFLyQ
6H� HVWXGLy� D� FRQWLQXDFLyQ� OD� LQIOXHQFLD� GH� OD� FDQWLGDG� GH� 0.���� FRPHUFLDO� \� OD�FRQFHQWUDFLyQ�GH���DPLQR���SLFROLQD��DVt�FRPR� OD� LQIOXHQFLD�GH� OD� WHPSHUDWXUD�\�HO� WLHPSR�GH�UHDFFLyQ�VREUH�OD�KLGURDFLODFLyQ�LQWHUPROHFXODU�/D�HQWUDGD����GH�OD�7DEOD�����PXHVWUD�XQD�FRQYHUVLyQ�GHO������D�XQD�WHPSHUDWXUD�GH���� �&�\���KRUDV�GH�UHDFFLyQ��&XDQGR� OD� WHPSHUDWXUD�VH� LQFUHPHQWy�KDVWD������&�� OD�FRQYHUVLyQ�GLVPLQX\y�OHYHPHQWH��DO������HQWUDGD����7DEOD������
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7DEOD� ���� ,QIOXHQFLD� GH� ODV� FRQGLFLRQHV� GH� UHDFFLyQ� HQ� OD� KLGURDFLODFLyQ�LQWHUPROHFXODU�GH�EHQ]DOGHKtGR�FRQ���KH[HQR�FDWDOL]DGD�SRU�>5K&O�33K���@�D�
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&XDQGR� HO� WLHPSR GH� UHDFFLyQ� VH� LQFUHPHQWy� KDVWD� �� KRUDV�� HO� DXPHQWR� HQ� OD�FRQYHUVLyQ�IXH�PtQLPR��DO������HQWUDGD����7DEOD�������(Q�HVWH�FRQWH[WR��VH�VHOHFFLRQDURQ�FRPR� YDORUHV� ySWLPRV� SDUD� HVWDV� GRV� YDULDEOHV�� GHQWUR� GH� ODV� FRQGLFLRQHV� GH� UHDFFLyQ�HPSOHDGDV��OD�WHPSHUDWXUD�GH������&�\�HO�WLHPSR�GH�UHDFFLyQ�GH���KRUDV�3DUD� HVFRJHU� OD� FDQWLGDG� DGHFXDGD� GHO� FR�FDWDOL]DGRU� 0.� ���� VH� UHDOL]DURQ�HQVD\RV�FRQ�FDQWLGDGHV�GH�DUFLOOD�GH���������\�����PJ��PDQWHQLHQGR� ODV�FDQWLGDGHV�GHO�UHVWR�GH�ORV�UHDFWLYRV��/RV�UHQGLPLHQWRV�REWHQLGRV�GHO����������\������UDWLILFDQ�OD�SULPHUD�FDQWLGDG� XWLOL]DGD� FRPR� OD�PiV� FRQYHQLHQWH� �HQWUDGDV� ��� �� \� ���� /DV� EDMDV� FRQYHUVLRQHV�WDPELpQ� SXHGHQ� DVRFLDUVH� HQ� HVWH� FDVR� FRQ� OD� LQWHUDFFLyQ� GH� ORV� FHQWURV� iFLGRV� GH� OD�DUFLOOD�FRQ�OD�DPLQD�TXHODWDQWH�R�FRQ�OD�IRVILQD��GH�IRUPD�VLPLODU�D�OR�REVHUYDGR�FXDQGR�VH�LQFUHPHQWDED�HO�H[FHVR�GH�iFLGR�EHQ]RLFR�R�OD�IXHU]D�GHO�iFLGR��376�R�0.�����5HVSHFWR�D� OD�FRQFHQWUDFLyQ�GHO�DX[LOLDU�GH�FLFORPHWDODFLyQ�� OD���DPLQR���SLFROLQD��OD� FDQWLGDG� ySWLPD� UHVXOWy� VHU� GH� ��� PRO� ��� OD� FXDO� SHUPLWLy� XQD� FRQYHUVLyQ� GHO� �����HQWUDGD����GH� OD�7DEOD�������SRUTXH�FXDQGR�VH�GLVPLQX\y�OD�FRQFHQWUDFLyQ�DO����PRO��OD�FRQYHUVLyQ�VH�UHGXMR�GUiVWLFDPHQWH�DO������HQWUDGD����7DEOD�������PLHQWUDV�TXH�FXDQGR�VH�DXPHQWy� OD� FRQFHQWUDFLyQ� GH� DPLQD� DO ���PRO�� OD� DFWLYLGDG� FDWDOtWLFD� VyOR� GLVPLQX\y� DO������HQWUDGD����7DEOD������$XQTXH� HQ� ODV� 7DEODV� ��� �� \� �� VH� KD� LQGLFDGR� SRU� VHSDUDGR� HO� SRUFHQWDMH� GH�VHOHFWLYLGDG� HQ� FHWLPLQD� �D \� HO� SRUFHQWDMH� GH� VHOHFWLYLGDG� HQ� FHWRQD� ���� HVWRV� GRV�SRUFHQWDMHV� SXHGHQ SUHVHQWDUVH� GH� IRUPD� XQLILFDGD�� SXHVWR� TXH� VL� D� OD� PH]FOD� GH�UHDFFLyQ��XQD�YH]�VHSDUDGD�OD�0.����SRU�ILOWUDFLyQ��VH�OH�DGLFLRQDQ�GRV�JRWDV�GH�+&O��1��OD� FHWLPLQD� VH�KLGUROL]D�D� FHWRQD�� GH� IRUPD� WDO� TXH� VyOR� REWLHQH� FRPR�SURGXFWR� ILQDO� OD�KHSWDQRIHQRQD���� 5HVXOWDGRV� VLPLODUHV� VH� ORJUDQ� FXDQGR� HO� ILOWUDGR� GH� OD� UHDFFLyQ� VH�SXULILFD� SRU� FURPDWRJUDItD� GH� FROXPQD� FRQ� JHO� GH� VtOLFH� XVDQGR� FRPR� GLVROYHQWHV� Q�KH[DQR�DFHWDWR�GH�HWLOR��������SRUTXH�OD�FHWLPLQD�VH�KLGUROL]D�D�FHWRQD��GH�DFXHUGR�FRQ�HO�SURFHGLPLHQWR�TXH�VH�GHVFULEH�KDELWXDOPHQWH�HQ�OD�ELEOLRJUDItD���D(Q� XQ� H[SHULPHQWR� H[SORUDWRULR�� VH� SURFHGLy� D� HVFDODU� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ��HQ�ODV�FRQGLFLRQHV�SUHYLDPHQWH�RSWLPL]DGDV��\�VH�REVHUYy�TXH�FXDQGR�VH�WULSOLFDQ� ODV�FRQFHQWUDFLRQHV�GHO�DOGHKtGR�GHVGH�����PPROHV�KDVWD�����PPROHV�\�GHO���KH[HQR�KDVWD������PPRO��HQ�SUHVHQFLD�GH�����PJ�GH�0.����\������PPRO����PRO����GHO�VLVWHPD�FDWDOtWLFR�GH�:LONLQVRQ��VH�REWXYLHURQ�YDORUHV�VLPLODUHV�GH�FRQYHUVLyQ�������\�GH�VHOHFWLYLGDG�HQ�OD�FHWRQD��� ������/R�DQWHULRU�UHVXOWD�SRVLWLYR�SDUD�SRVWHULRUHV�HVWXGLRV�TXH�SUHWHQGDQ�DXPHQWDU�OD�HVFDOD�GH�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ�
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�����,QIOXHQFLD�GH�OD�FRQFHQWUDFLyQ�GH�DOTXHQR
6H� FRPHQWy� FRQ� DQWHULRULGDG� TXH� OD� XWLOL]DFLyQ� GH� XQ� PDWUD]� GH� UHDFFLyQ� GH�YROXPHQ� DSURSLDGR�� HV� GHFLU��PDQWHQLHQGR� OD� UHODFLyQ� ���� SDUD� OD�PH]FOD� GH� UHDFWLYRV�IUHQWH� DO� YROXPHQ� WRWDO� GHO� UHDFWRU�� HUD� GHWHUPLQDQWH� SDUD� OD� FRUUHFWD� HYROXFLyQ� GH� OD�UHDFFLyQ�� (VWH� KHFKR� VH� DVRFLy� FRQ� OD� FDQWLGDG�GH�DOTXHQR�SUHVHQWH�HQ�GLVROXFLyQ�� \D�TXH� FXDQGR� VH� XWLOL]DEDQ� PDWUDFHV� FRQ� XQ� YROXPHQ� UHVLGXDO� �YDFtR��� TXH� GREODUD� HO�YROXPHQ� GH� OD� PH]FOD� GH� UHDFFLyQ�� HO� ��KH[HQR� SRU� VX� EDMR� SXQWR� GH� HEXOOLFLyQ�� VH�HQFRQWUDED� SULQFLSDOPHQWH� HQ� OD� IDVH� JDV� \� QR� SRGtD� SDUWLFLSDU� HILFD]PHQWH� HQ� OD�UHDFFLyQ�(Q�HVWH�FRQWH[WR��FXDQGR�VH�GLVPLQX\y�OD�FRQFHQWUDFLyQ�ySWLPD�GHO���KH[HQR�GH���HTXLYDOHQWHV��D�����HTXLYDOHQWHV�\�VH�PDQWXYR�HO�YROXPHQ�GHO�PDWUD]�GH�UHDFFLyQ��VH�REVHUYy� XQ� GHVFHQVR� HQ� OD� FRQYHUVLyQ�GH� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ�� GHVGH�HO� ����KDVWD�HO������GH�DFXHUGR�FRQ�HO�(VTXHPD�����&XDQGR� VH� XWLOL]DURQ� ORV� PLVPRV� PROHV� GH� ��KH[HQR� TXH� GH� EHQ]DOGHKtGR�� OD�FRQYHUVLyQ�GH�OD�UHDFFLyQ�GLVPLQX\y�KDVWD�HO�����'H� LJXDO� PDQHUD�� HO� SRUFHQWDMH� GH� VHOHFWLYLGDG� HQ� KHSWDQRIHQRQD� ���� WDPELpQ�GLVPLQX\y� GH� IRUPD� VLPXOWiQHD�� GHVGH� HO� ��� �� LQLFLDO� KDVWD� HO� ���� \� HO� ��� ���UHVSHFWLYDPHQWH��(VTXHPD������
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'H�HVWD�PDQHUD�VH�SXHGH�HVWDEOHFHU�TXH�VH�UHTXLHUH�XQ�H[FHVR�GH�OD�ROHILQD�HQ�OD� UHDFFLyQ GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWHUPROHFXODU�� SUREDEOHPHQWH� FRQ� HO� ILQ� GH�JDUDQWL]DU�XQD�FDQWLGDG�VXILFLHQWH�GH�DOTXHQR�HQ�GLVROXFLyQ��GHQWUR�GHO�HTXLOLEULR�TXH�VH�HVWDEOHFH�HQWUH� OD�IDVH�OtTXLGD�\� OD�IDVH�YDSRU��SRU�HO�KHFKR�GH�TXH�D�OD�WHPSHUDWXUD�GH���� �&��HQ�OD�FXDO�VH�HVWi�OOHYDQGR�D�FDER�OD�UHDFFLyQ��SDUWH�GH�OD�FDQWLGDG�GH�ROHILQD�VH�HQFXHQWUD�HQ�OD�IDVH�JDVHRVD��RFXSDQGR�HO�YROXPHQ�UHVLGXDO�GHO�WXER�GH�UHDFFLyQ�
�����([WHQVLyQ�GH�OD�UHDFFLyQ�D�RWURV�VXVWUDWRV

&RQ� HO� ILQ� GH� DPSOLDU� HO� KRUL]RQWH� VLQWpWLFR� GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWHUPROHFXODU��FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ��FR�FDWDOL]DGD�SRU�0.����\�>5K&O�33K���@�VH�HVWXGLDURQ�RWURV�DOGHKtGRV�\�RWURV�DOTXHQRV�&RQ� DOTXHQRV� WHUPLQDOHV� FRPR� ��SHQWHQR� \� ��RFWHQR� VH� REWXYLHURQ� EXHQRV�SRUFHQWDMHV�GH�FRQYHUVLyQ��GHO������\������UHVSHFWLYDPHQWH��\�EXHQRV�SRUFHQWDMHV�GH�VHOHFWLYLGDG�HQ�OD�UHVSHFWLYD�FHWRQD��KH[DQRIHQRQD��� \�QRQDQRIHQRQD�����GHO�����\�HO�����UHVSHFWLYDPHQWH��HQWUDGDV���\����GH�OD�7DEOD�����6LQ� HPEDUJR�� FXDQGR� VH� XWLOL]y� XQ� DOTXHQR� FtFOLFR� FRPR� HO� FLFORKH[HQR�� OD�FRQYHUVLyQ�IXH�GH�WDQ�VyOR�HO������\�VH�REWXYR�XQ�SRUFHQWDMH�GH�FLFORKH[LOIHQLOFHWRQD���GHO� ���� �HQWUDGD� ��� 7DEOD� ������ /D� GLILFXOWDG� GH� KLGURDFLODFLyQ� GH� DOTXHQRV� FtFOLFRV� \D�KDEtD�VLGR�GHVFULWD�SRU�-XQ�� OD�FXDO�VH�H[SOLFD�SRU� OD�HOHYDGD�EDUUHUD�GH�HQHUJtD�GH�OD�FRRUGLQDFLyQ� GHO� DOTXHQR� DO� PHWDO�� (VWH� FRPSRUWDPLHQWR�� VXHOH� VHU� JHQHUDO� SDUD�DOTXHQRV�FtFOLFRV�GH�VHLV�HVODERQHV�HQ�UHDFFLRQHV�FDWDOL]DGDV�SRU�PHWDOHV�GH�WUDQVLFLyQ�6H�XWLOL]DURQ�DOGHKtGRV�DURPiWLFRV�FRQ�VXVWLWX\HQWHV�HOHFWURGDGRUHV��FRPR�HV�HO�FDVR� GHO� S�WHUF�EXWLOEHQ]DOGHKtGR� \� FRQ� VXVWLWX\HQWHV� HOHFWURDWUDFWRUHV�� FRPR� HO� S�WULIOXRURPHWLOEHQ]DOGHKtGR��HPSOHDQGR���KH[HQR�FRPR�DOTXHQR��FRQ�HO� ILQ�GH�DQDOL]DU� OD�LQIOXHQFLD�HQ� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ�GH� ODV�SURSLHGDGHV�HOHFWUyQLFDV�GHO�VXVWUDWR��&XDQGR� VH� SDUWLy� GHO� S�WHUF�EXWLOEHQ]DOGHKtGR� OD� FRQYHUVLyQ� IXH� GHO� ��� �� �HQWUDGD� ���7DEOD� ������ VLHQGR� HO� SRUFHQWDMH� GH� VHOHFWLYLGDG� HQ� �S�WHUF�EXWLO�IHQLOKH[LOFHWRQD����� GHO������&XDQGR� VH� SDUWLy� GHO�S�WULIOXRURPHWLOEHQ]DOGHKtGR� ORV� UHVXOWDGRV� IXHURQ� VLPLODUHV��FRQYHUVLyQ� GHO� ��� �� \� SURGXFFLyQ� GH� �S�WULIOXRURPHWLO�IHQLOKH[LOFHWRQD� �� GHO� �����HQWUDGD����7DEOD������'H�HVWDV�REVHUYDFLRQHV�VH�FRQFOX\H�TXH�ORV�HIHFWRV�HOHFWUyQLFRV�GHO�VXVWUDWR�QR�DIHFWDQ� GH� IRUPD� VLJQLILFDWLYD� HO� WUDQVFXUVR� GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ��HQ�SUHVHQFLD�GH�OD�DUFLOOD�0.����FRPR�FR�FDWDOL]DGRU�iFLGR�
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�����&DSDFLGDG�GH�UHFLFODMH�GH�OD�0.���
2WUD� YHQWDMD� SRWHQFLDO� TXH� VH� SRQH� GH� PDQLILHVWR� DO� HPSOHDU� HVWD� QXHYD�PHWRGRORJtD�� UDGLFD�HQ� OD�SRVLELOLGDG�GH� UHFLFODU� OD�0RQWPRULOORQLWD�.�����3DUD�HOOR��XQD�YH]�VH�UHFXSHUD�OD�0.����SRU�XQD�VLPSOH�ILOWUDFLyQ�DO�YDFtR�\�\D�VHSDUDGD�GH�OD�PH]FOD�GH�UHDFFLyQ��VH�ODYD�FRQ���PO�GH�WROXHQR�\���PO�GH�GLFORURPHWDQR��DQWHV�GH�VHU�XWLOL]DGD�GH�QXHYR�HQ�RWUD�UHDFFLyQ�3DUD�GHPRVWUDU� OD�FDSDFLGDG�GH�UHFLFODMH�GH� OD�0.����VH� OOHYDURQ�D�FDER�KDVWD���� HQVD\RV� FRQVHFXWLYRV�� (Q� FDGD� XQR� GH� HOORV� VH� LQWURGXMR� GH� QXHYR� HO� DOGHKtGR�� HO�DOTXHQR�� OD�DPLQD�TXHODWDQWH��HO� FDWDOL]DGRU�GH�:LONLQVRQ�\� OD�0.���� UHFXSHUDGD�FRPR�\D� VH� LQGLFy�� OOHYDQGR� D� FDER� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�� GH� DFXHUGR� FRQ� ODV�FRQGLFLRQHV�ySWLPDV�SUHYLDPHQWH�GHVFULWDV�(Q� HO� (VTXHPD� ���� VH� H[SRQHQ� ORV� UHVXOWDGRV� REWHQLGRV� SDUD� ORV� ��� HQVD\RV�FRQVHFXWLYRV�� FRQ� UHODFLyQ� D� ORV� SRUFHQWDMHV� GH� FRQYHUVLyQ� GH� OD� UHDFFLyQ� \� GH� ORV�SRUFHQWDMHV� GH� VHOHFWLYLGDG� HQ� OD� FHWRQD� ���� 6H� REVHUYD� TXH� XQRV� \� RWURV� YDORUHV�SHUPDQHFHQ� FRQVWDQWHV�� HQ� ORV� UDQJRV� TXH� YDQ� GHVGH� HO� ��� DO� ���� \� GHVGH� HO� ��� DO������ UHVSHFWLYDPHQWH�� D� OR� ODUJR� GH� ORV� ��� HQVD\RV� UHDOL]DGRV�� 'H� HVWD� PDQHUD�� OD�VHSDUDFLyQ�GH� OD�DUFLOOD�0.����GH� ORV�SURGXFWRV�GH� UHDFFLyQ�\�VX�SRVWHULRU� UHXWLOL]DFLyQ�FRQVWLWX\H� XQD� YHQWDMD� DGLFLRQDO� SDUD� UHFRPHQGDU� HO� XVR� GH� HVWH� FR�FDWDOL]DGRU�� FRPR�VyOLGR� GH� FDUiFWHU� iFLGR� HILFD]� HQ� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� FRQ� DX[LOLDU� GH�FLFORPHWDODFLyQ�

3URFHVR�GH�UHFLFODGR�FRQ�OD�0.���
�� �� �� �� �� �� �� �� �� ���� ��� �� ��� ��� �� �� �� �� ��

���
����
��������

5XQ� 5XQ� 5XQ� 5XQ� 5XQ� 5XQ� 5XQ� 5XQ� 5XQ� 5XQ����&2
19(5

6,Ï1

�&RQYHUVLyQ �+HSWDQRIHQRQD
(VTXHPD����



����+,'52$&,/$&,Ï1�(�+,'52,0,12$&,/$&,Ï1�,17(502/(&8/$5�&21�&203/(-26�&$7,Ï1,&26�'(�52',2�,1)/8(1&,$�'(/�,Ï1�&/25852
��� $QWHFHGHQWHV�������� 'LVFXVLyQ�GH�UHVXOWDGRV ��������5HDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�FRPSOHMRV�FDWLyQLFRV������������ ,QIOXHQFLD�GHO�OLJDQGR�IRVILQD�������������(O�LyQ�FORUXUR�FRPR�DGLWLYR ���������� ,QIOXHQFLD�GHO�WLSR�GH�KDOXUR��5HVXOWDGRV�����������5HDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�GH�DOTXHQRV������������ ,QIOXHQFLD�GH�ODV�FRQGLFLRQHV�GH�UHDFFLyQ������������ ,QIOXHQFLD�GHO�OLJDQGR�IRVILQD������������� ,QIOXHQFLD�GHO�WLSR�GH�DGLWLYR������������ $OJXQRV�DSRUWHV�DO�PHFDQLVPR�GH�OD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�������������� &DUDFWHUL]DFLyQ�GHO�KLGUXUR�GH�LPLQRDFLOR�GH�URGLR�,,,��������������� 'HWHUPLQDFLyQ�GHO�HIHFWR�LVRWySLFR�FLQpWLFR���������������,QIOXHQFLD�GH�ORV�VXVWLWX\HQWHV�VREUH�HO�DX[LOLDU�GH�FLFORPHWDODFLyQ���������������&iOFXORV�')7�GH�ORV�LQWHUPHGLRV�GH�DGLFLyQ�R[LGDQWH������������ ([WHQVLyQ�GH�OD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ����������� &DWiOLVLV�KHWHURJHQHL]DGD�HQ�KLGURLPLQRDFLODFLyQ����
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�� +,'52$&,/$&,Ï1�(�+,'52,0,12$&,/$&,Ï1�,17(502/(&8/$5�&21�&203/(-26�&$7,Ï1,&26�'(�52',2�,1)/8(1&,$�'(/�,Ï1�&/25852
��� $QWHFHGHQWHV

&RPR�VH�KD�GHPRVWUDGR�HQ�HO�&DStWXOR����OD�DUFLOOD�0RQWPRULOORQLWD�.�����0.�����HV� XQ� FR�FDWDOL]DGRU� GH� FDUiFWHU� iFLGR�� HO� FXDO� PHMRUD� OD� HFRQRPtD� DWyPLFD� GH� OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU� D� SDUWLU� GH� EHQ]DOGHKtGR� FXDQGR� VH� XWLOL]D� HO�FDWDOL]DGRU�GH�:LONLQVRQ��� $GHPiV��OD�DUFLOOD�0.����VH�SXHGH�UHXWLOL]DU�KDVWD�GLH]�YHFHV�VLQ�OD�SpUGLGD�VLJQLILFDWLYD�GH�VX�DFWLYLGDG�FDWDOtWLFD�3RU�RWUD�SDUWH��HVWXGLRV�SUHFHGHQWHV�UHDOL]DGRV�HQ�HO�JUXSR�GH�2UJDQRPHWiOLFRV�\�&DWiOLVLV�+RPRJpQHD��20,&+��KDQ�SHUPLWLGR�FRPSUREDU�TXH�OD�0.�����WDPELpQ�SXHGH�VHUYLU�GH�VRSRUWH�SDUD�FDWDOL]DGRUHV�FDWLyQLFRV��ORV�FXDOHV�SXHGHQ�VHU�DQFODGRV�PHGLDQWH�LQWHUDFFLRQHV� GH� FDUiFWHU� HOHFWURVWiWLFR�� �(VTXHPD� ������ 6H� SXHGH� FRQVLGHUDU� TXH� ORV�FHQWURV�GH�OD�DUFLOOD�FDUJDGRV�QHJDWLYDPHQWH��HMHUFHQ�GH�FRQWUDLyQ�GHO�FRPSOHMR�GH�URGLR��VLHQGR�OD�LQPRYLOL]DFLyQ�UHVXOWDGR�GH�HVWD�LQWHUDFFLyQ�

5K /
/ 0%)�/ 35�

���

���
0

0 PHWDO�DOFDOLQR
+�2
+�2 2+�

2+�

5K /
/ %)��

B

�
���

���
��

(VTXHPD����
'H�KHFKR��HQ�HO�JUXSR�GH�LQYHVWLJDFLyQ�VH�KDQ�OOHYDGR�D�FDER�GLIHUHQWHV�HVWXGLRV�VREUH�LQPRYLOL]DFLyQ�GH�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�VREUH�DUFLOODV��HQWUH�ORV�FXDOHV�VH�SXHGHQ�GHVWDFDU��XQ�WUDEDMR�FRQ�VLVWHPDV�FDWDOtWLFRV�GH�URGLR�DSOLFDGR�HQ�OD�UHDFFLyQ�GH�

�� &ODYHU��&���)HUQiQGH]��(���0DUJDOHI�&DWDOD��5���0HGLQD��)���6DODJUH��3���6XHLUDV��-��3��-��&DWDO����������������
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KLGURERUDFLyQ�� \�RWUR�FRQ�FRPSOHMRV�GH�LULGLR�VRSRUWDGRV�DPERV�VREUH�0.�����ORV�FXDOHV�IXHURQ� DFWLYRV� HQ� OD� KLGURJHQDFLyQ� DVLPpWULFD� GH� LPLQDV��� (Q� DPERV� FDVRV�� VH� KD�ORJUDGR�OD�UHFXSHUDFLyQ�\�OD�UHXWLOL]DFLyQ�GHO�FDWDOL]DGRU�3RU�RWUD�SDUWH��OD�UHYLVLyQ�GHO�HVWDGR�GHO�DUWH�KD�SHUPLWLGR�HVWDEOHFHU�TXH�KDVWD�HO�PRPHQWR�QR�VH�KD�H[SORUDGR�HO�FRPSRUWDPLHQWR�GH�FRPSOHMRV�FDWDOtWLFRV�FDWLyQLFRV�HQ�OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWHUPROHFXODU�� DXQTXH� VL� OR� KD VLGR� HQ� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ�LQWUDPROHFXODU�/DURFN� \� FRO��� KDQ�REVHUYDGR�SDUD� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ� LQWUDPROHFXODU�TXH�ORV�FRPSOHMRV�FDWLyQLFRV�GH�URGLR��FRRUGLQDWLYDPHQWH�LQVDWXUDGRV��FXDQGR�VH�XWLOL]DQ�FRQ�OLJDQGRV�PRQRIRVILQD�UHVXOWDQ�LQHILFDFHV�\�HO�UHQGLPLHQWR�GH�OD�UHDFFLyQ�QR�VXSHUD�HO����� 0iV� DGHODQWH�� DOJXQRV� JUXSRV� FRPR� HO� GH� %RVQLFK�� KDQ� ORJUDGR� GHVDUUROODU�VLVWHPDV� FDWDOtWLFRV� FDWLyQLFRV� FRQ� OLJDQGRV� GLIRVILQD� DTXLUDOHV� \� TXLUDOHV� GHO� WLSR�>5K�GLIRVILQD��6��@���GRQGH�6�HV�XQ VROYHQWH�GpELOPHQWH�FRRUGLQDQWH��TXH�VRQ�DOWDPHQWH�DFWLYRV�HQ�GLFKD�UHDFFLyQ��� (VWRV�DXWRUHV�WDPELpQ�REVHUYDURQ�TXH�FXDQGR�VH�XWLOL]DEDQ�FRPSOHMRV� FDWLyQLFRV� FRQ� � PRQRIRVILQDV� GHO� WLSR� 33K�0H� ODV� FRQYHUVLRQHV� HUDQ� PX\�EDMDV� (Q� HVWH� FRQWH[WR�� QRV� SODQWHDPRV� HVWXGLDU� OD� XWLOL]DFLyQ� GH� OD� 0.���� FRPR�VRSRUWH� SDUD� HO� FDWDOL]DGRU� GH� KLGURDFLODFLyQ�� SDUD� OR� FXDO� VH� UHTXLHUH� XWLOL]DU� XQ�FDWDOL]DGRU�FDWLyQLFR��'DGR�TXH�ORV�FDWDOL]DGRUHV�FDWLyQLFRV�QR�KDQ�VLGR�HVWXGLDGRV�HQ�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ��QRV�SODQWHDPRV�OOHYDU� D� FDER� HQ� SULPHU� OXJDU� XQ� HVWXGLR� VREUH� HVWH� WLSR� GH� FDWDOL]DGRUHV�� DQWHV� GH�H[SORUDU�OD�LQPRYLOL]DFLyQ�GH�GLFKRV�VLVWHPDV�VREUH�OD�DUFLOOD�0.����(Q�OD�SULPHUD�SDUWH�GH�HVWH�&DStWXOR��VH�DQDOL]DQ GLYHUVDV�YDULDEOHV�TXH�SXHGHQLQIOXtU� VREUH� OD� DFWLYLGDG� GH� ORV� VLVWHPDV� FDWDOtWLFRV� FDWLyQLFRV� GH� URGLR�� HQ� OD� UHDFFLyQ�JHQHUDO�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�GH�EHQ]DOGHKtGR�FRQ���KH[HQR��XWLOL]DQGR�FRPR�DX[LOLDU�GH�FLFORPHWDODFLyQ��OD���DPLQR���SLFROLQD��\��HQ�SUHVHQFLD�GHO�FR�FDWDOL]DGRU�iFLGR�0.����� (Q� OD� VHJXQGD� SDUWH� GHO� SUHVHQWH� FDStWXOR�� VH� HVWXGLD� OD� LQIOXHQFLD� GH� ORV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�VREUH�OD�HWDSD�SDUWLFXODU�GH�KLGURLPLQRDFLODFLyQ��HV�GHFLU��SDUWLHQGR� GH� OD� DOGLPLQD� �D� SUHYLDPHQWH� VLQWHWL]DGD�� \� HYLWDQGR� GH� HVWD� PDQHUD�� OD�DGLFLyQ�GHO�DX[LOLDU�GH�FLFORPHWDODFLyQ��D \�GH�OD�0.�����$Vt�PLVPR��VH�SURIXQGL]D�HQ�OD�UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ�SDUD� OR� FXDO� VH� UHDOL]DQ�DOJXQRV�HVWXGLRV�PHFDQtVWLFRV�FRQ� ORV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�DFWXDQGR�VREUH� ODV�HWDSDV�GH�DGLFLyQ�R[LGDQWH�\�GH�HOLPLQDFLyQ�UHGXFWRUD�
�� D�� 6HJDUUD�� $��� *XHUUHUR�� 5��� &ODYHU�� &��� )HUQiQGH]�� (��&KHP�� (XU�� -� ������ ������ ����� E��6HJDUUD��$���*XHUUHUR��5���&ODYHU��&���)HUQiQGH]��(��&KHP��&RPPXQ��������������� 0DUJDOHI�&DWDOD��5���&ODYHU��&���6DODJUH��3���)HUQiQGH]��(��7HWUDKHGURQ��$V\PPHWU\ ���������������
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��� 'LVFXVLyQ�GH�UHVXOWDGRV
����� 5HDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�FRPSOHMRV�FDWLyQLFRV

������� ,QIOXHQFLD�GHO�OLJDQGR�IRVILQD
,QLFLDOPHQWH�� \� FRQ� HO� ILQ� FRQRFHU� HO� FRPSRUWDPLHQWR� GH� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ� LQWHUPROHFXODU� GH� EHQ]DOGHKtGR� FRQ� ��KH[HQR� XVDQGR� FDWDOL]DGRUHV�FDWLyQLFRV�\�HQ�SUHVHQFLD�GHO�DX[LOLDU��D \�0.�����VH�SUHSDUDURQ�XQD�VHULH�GH�FRPSOHMRV�FDWLyQLFRV� GH�5K�,�� GH� IyUPXOD� JHQHUDO� >5K�FRG��/��@%)��� GRQGH�FRG�HTXLYDOH� DO�FLV�FLV�����FLFORRFWDGLHQR�\�/�FRUUHVSRQGH�D�XQ� OLJDQGR�IRVILQD���D�G��GLIRVILQD���D�E��R�IRVILWR��� �(VTXHPD�������&RQ� ILQHV�FRPSDUDWLYRV��VH�SUHSDUDURQ�DVt�PLVPR� ORV�FRPSOHMRV�GH�LULGLR���D�E��FRQWHQLHQGR�ODV�IRVILQDV�3�S�0H&�+��� \�3(W3K�� UHVSHFWLYDPHQWH�
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/D� UHDFFLyQ� GH� KLGURDFLODFLyQ� VH� OOHYy� D� FDER� LQLFLDOPHQWH�� HQ� ODV� PLVPDV�FRQGLFLRQHV� RSWLPL]DGDV� HQ� HO� &DStWXOR� DQWHULRU�� SHUR� XWLOL]DQGR� HO� FRPSOHMR� ��D� TXH�FRQWLHQH�WULIHQLOIRVILQD�FRPR�OLJDQGR�\�DxDGLHQGR�XQ�H[FHVR�GHO�PLVPR�HQ�UHODFLyQ�5K�/�GH� ����� (Q� HVWDV� FRQGLFLRQHV� VH� REWXYR� HO� �����GH� FRQYHUVLyQ� GHO� EHQ]DOGHKtGR� \� XQ�����GH�VHOHFWLYLGDG�HQ�OD�FHWRQD��� �HQWUDGD����7DEOD������&XDQGR�VH�DXPHQWy�HO�H[FHVR�GHO�OLJDQGR�WULIHQLOIRVILQD�KDVWD XQD�UHODFLyQ�5K�/�GH������ OD�FRQYHUVLyQ�DXPHQWy�DO�����\�OD�VHOHFWLYLGDG�HQ�FHWRQD��� DO������HQWUDGD����7DEOD������(V� RSRUWXQR� UHVDOWDU� TXH� HO� SRUFHQWDMH� GH� FRQYHUVLyQ� H[SUHVD� OD� UHODFLyQ�H[LVWHQWH� HQWUH� ORV� SURGXFWRV� IRUPDGRV�� DOGLPLQD� �D�� FHWLPLQD� �D \� FHWRQD� ���� FRQ� HO�PDWHULDO�GH�SDUWLGD�HO�EHQ]DOGHKtGR���TXH�QR�VH�FRQVXPH� PLHQWUDV�TXH�HO�SRUFHQWDMH�GH�VHOHFWLYLGDG�HQ�OD�FHWRQD����H[SUHVDGR�HQ�OD�7DEOD��FRUUHVSRQGH�D�OD�VXPD�GH��� PiV�OD�FHWLPLQD��D��FRQ�UHODFLyQ�DO� WRWDO�GH�ORV�SURGXFWRV��HV�GHFLU� OD�VXPD�GH�ORV�SRUFHQWDMHV��D�����\D�TXH��D�VH�KLGUROL]D�SDUD�GDU�OD�FHWRQD����DO�ILQDO�GH�OD�UHDFFLyQ�&RQ� HO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� FRQ� HO� OLJDQGR� WUL�S�WROLOIRVILQD� ��E�� HO� FXDO�SRVHH� XQ� VXVWLWX\HQWH� HOHFWURGDGRU� FRPR� HO� JUXSR� PHWLOR�� TXH� SURSRUFLRQD� PD\RU�GHQVLGDG�HOHFWUyQLFD�DO�FHQWUR�PHWiOLFR��VH�REWXYR�XQ�PD\RU�SRUFHQWDMH�GH�FRQYHUVLyQ��HO������ \� GH� VHOHFWLYLGDG� HQ� OD� FHWRQD� ���� HO� ���� �HQWUDGD� ��� 7DEOD� ������ 3HUR� FRQ� XQ�H[FHVR� GHO� OLJDQGR� WUL�S�WROLOIRVILQD�� GLVPLQX\HURQ� HVWRV� YDORUHV� DO� ��� \ ����UHVSHFWLYDPHQWH��HQWUDGD����7DEOD������&RQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�FRQ�HO�OLJDQGR�WUL�S�IOXRURIHQLOIRVILQD���F��HO�FXDO�SRVHH�XQ�VXVWLWX\HQWH�HOHFWURDWUDFWRU�FRPR�HO�IO~RU�TXH�UHWLUD� GHQVLGDG� HOHFWUyQLFD� GHO� FHQWUR� PHWiOLFR�� OD� FRQYHUVLyQ� GLVPLQX\y� DO� ���� \� HO�SRUFHQWDMH�GH�VHOHFWLYLGDG�HQ�FHWRQD��� DXPHQWy�DO������HQWUDGD����7DEOD�������&XDQGR�VH�DJUHJy�XQ�H[FHVR�GHO�OLJDQGR��HQ�UHODFLyQ�5K�/�GH������OD�FRQYHUVLyQ�DXPHQWy�DO������SHUR�GLVPLQX\y�OD�SURGXFFLyQ�GH�FHWRQD�DO������HQWUDGD����7DEOD������(Q� UHVXPHQ�� HO� H[FHVR� GH� FXDOTXLHUD� GH� ORV� WUHV� OLJDQGRV� DQWHULRUHV��WULIHQLOIRVILQD�� WUL�S�WROLOIRVILQD� R� WUL�S�IOXRURIHQLOIRVILQD�� QR� SURSRUFLRQy� XQ� DXPHQWR�VLJQLILFDWLYR�HQ�OD�FRQYHUVLyQ��HQWUDGDV����������7DEOD������&RQ� HO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� FRQ� HO� OLJDQGR� HWLOGLIHQLOIRVILQD� ��G OD�FRQYHUVLyQ� VH�PDQWXYR�HQ�HO� ����� FRQ�HO� ����GH� IRUPDFLyQ�GH�FHWRQD��� �HQWUDGD����7DEOD������(O�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�FRQ�HO� OLJDQGR�WULPHWLOIRVILWR�����UHVXOWy�WRWDOPHQWH�LQDFWLYR�SDUD�OD�UHDFFLyQ�GH KLGURDFLODFLyQ�LQWHUPROHFXODU��HQWUDGD����7DEOD������&RQ� ORV� VLVWHPDV� FDWDOtWLFRV� FDWLyQLFRV� FRQ� OLJDQGRV� ELGHQWDGRV� FRPR� OD� GSSE��GLIHQLOIRVILQREXWDQR����D VyOR�VH�REWXYR�XQD�FRQYHUVLyQ�GHO�����HQWUDGD����7DEOD�������<�FRQ� OD�GSSI� �GLIHQLOIRVILQRIHUURFHQR�� ���E VH� UHFXSHUy� WRWDOPHQWH�HO�VXVWUDWR�GH�SDUWLGD��FRQ�XQ����GH�FRQYHUVLyQ�GH�OD�UHDFFLyQ��HQWUDGD�����7DEOD������
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7DEOD�����,QIOXHQFLD� GHO� OLJDQGR� IRVILQD� GHO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR>5K�FRG��/��@%)� HQ� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� HQ� SUHVHQFLD� GH� ��DPLQR���SLFROLQD�\�0.�����D�
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D�&RQGLFLRQHV� GH� UHDFFLyQ��� �����PPRO����D ������PPROHV����D ����PRO���� ���PJ�GH�0.����� ��PRO�� GHO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� >5K�FRG��/��@%)��� ����PO� GH� WROXHQR�� ��KRUDV�������&�E��&RQYHUVLyQ�H[SUHVDGD�FRPR�UHODFLyQ�GH�SURGXFWRV�IRUPDGRV��D���D \��� FRQ�UHVSHFWR�DO�EHQ]DOGHKtGR�F��3RUFHQWDMH�GH��D��� FRQ�UHVSHFWR�D�ORV�SURGXFWRV�IRUPDGRV��D���D \����G��&RQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�FRQ�OLJDQGR�GLIRVILQD�>5K�FRG��/�/�@%)��H��&RQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�FRQ�,ULGLR�>,U�FRG��/��@%)��



&DStWXOR����,QIOXHQFLD�GHO�LyQ�FORUXUR

��

3RU�~OWLPR��VH�HQVD\y�OD�UHDFFLyQ�FRQ�FRPSOHMRV�FDWLyQLFRV�GH�LULGLR�,U���6LVWHPDV�FDWDOtWLFRV�EDVDGRV�HQ�,U�VH�KDQ�XWLOL]DGR�HQ�KLGURDFLODFLyQ�LQWUDPROHFXODU�FRQ�UHVXOWDGRV�FRPSOHWDPHQWH�QHJDWLYRV�� \�QR�VH KDQ�HQFRQWUDGR�SUHFHGHQWHV�VREUH� OD�XWLOL]DFLyQ�GH�HVWRV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�HQ�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU&XDQGR� VH� XWLOL]y� �� PRO�� GHO� FRPSOHMR� FDWLyQLFR� GH� LULGLR� FRQ� HO� OLJDQGR� 3�S�0H&�+��� ��D�� OD�FRQYHUVLyQ�GH� OD�UHDFFLyQ�IXH�GHO�����\� OD�IRUPDFLyQ�GHO�SURGXFWR���IXH� GHO� ���� �HQWUDGD� ���� 7DEOD� ������ &XDQGR� VH� HPSOHy� HO� FRPSOHMR� GH� LULGLR� FRQ� HO�OLJDQGR�HWLOGLIHQLOIRVILQD���E��HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�GH�LULGLR�IXH�LQDFWLYR��HQWUDGD�����7DEOD������6H� GHEH� UHVDOWDU TXH� DXQTXH� ORV� UHVXOWDGRV� REWHQLGRV� FRQ� ORV� VLVWHPDV�FDWDOtWLFRV�GH�LULGLR�WDPELpQ�IXHURQ�EDMRV��SRU�SULPHUD�YH]�VH�GHVFULEH�VX�XWLOL]DFLyQ�HQ�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ�(Q� OR� TXH� UHVSHFWD� D� ORV� UHVXOWDGRV� REWHQLGRV� FRQ� FDWDOL]DGRUHV� GH� 5K�PRGLILFDGRV�FRQ�GLIHUHQWHV�IRVILQDV��pVWRV�VRQ�FODUDPHQWH�LQIHULRUHV�D�ORV�REWHQLGRV�FRQ�HO�FDWDOL]DGRU�GH�:LONLQVRQ��6RUSUHQGH� OD�EDMD�FRQYHUVLyQ�GH�DOGHKtGR��\D�TXH�VHUtD�GH�HVSHUDU� TXH� OD� FRQYHUVLyQ� HQ� DOGLPLQD� �D� IXHVH� VLPLODU� LQGHSHQGLHQWHPHQWH� GHO�FDWDOL]DGRU�GH�URGLR�XWLOL]DGR��\D�TXH�OD�IRUPDFLyQ�GH��D HVWi�FDWDOL]DGD�~QLFDPHQWH�SRU�OD�0.�����3RU�RWUR�ODGR��OD�UHDFFLyQ�FDWDOtWLFD�GH�KLGURDFLODFLyQ�WDPELpQ�HV�PiV�OHQWD�\D�TXH�HQ�OD�PH]FOD�GH�UHDFFLyQ�HO�SURGXFWR�PD\RULWDULR�HV�OD�DOGLPLQD��D��FRPR�VH�GHGXFH�GH�ORV�EDMRV�SRUFHQWDMHV�GH�FHWRQD����(Q� WRGR� FDVR�� GH� ORV� DQWHULRUHV� UHVXOWDGRV� VH� SXHGH� GHGXFLU� TXH� FXDQGR� VH�XWLOL]y�XQ���PRO��GHO� VLVWHPD�FDWDOtWLFR� FDWLyQLFR�GH� URGLR�FRQ�HO� OLJDQGR�3�S�0H&�+�����E��VH�REWXYR�XQ�SRUFHQWDMH�GH�FRQYHUVLyQ�\�XQ�SRUFHQWDMH�GH�VHOHFWLYLGDG�HQ�OD�FHWRQD����� OLJHUDPHQWH� PD\RU� TXH� FRQ� ORV� GHPiV� VLVWHPDV� FDWDOtWLFRV� FDWLyQLFRV� DQDOL]DGRV��(VWH� UHVXOWDGR� HVWi� GH� DFXHUGR� FRQ� OR� REVHUYDGR� SRU� /DURFN� HQ� OD� UHDFFLyQ�LQWUDPROHFXODU�FRQ�VLVWHPDV�QHXWURV���6H�OOHYDURQ�OXHJR�D�FDER�XQRV�HQVD\RV�GH�RSWLPL]DFLyQ�GH�WLHPSR�\�WHPSHUDWXUD�GH� UHDFFLyQ�FRQ�HO�FDWDOL]DGRU� >5K�FRG��3�S�0H&�+�����@%)� ��E��SHUR� ORV�UHVXOWDGRV�QR�PHMRUDURQ� GH� IRUPD� VLJQLILFDWLYD� FXDQGR� OD� UHDFFLyQ� VH� PDQWXYR� GXUDQWH� �� KRUDV� R�FXDQGR�VH�FDOHQWy�D�����&��(O�GHVFHQVR�GH�OD�WHPSHUDWXUD�GH�OD�UHDFFLyQ�D����&�FDXVy�XQD�GLVPLQXFLyQ�GH� OD�FRQYHUVLyQ�KDVWD�HO�����\� OD�VHOHFWLYLGDG�HQ�KHSWDQRIHQRQD��IXH�WDQ�VyOR�GHO�����'H�ORV�DQWHULRUHV�UHVXOWDGRV�VH�SXHGH�GHGXFLU�TXH�WDQWR�HO�DXPHQWR�y�GHVFHQVR�GH�OD�WHPSHUDWXUD�FRPR�XQ�SURORQJDGR�WLHPSR�GH�UHDFFLyQ�SUREDEOHPHQWH�GHVDFWLYDQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR��$Vt�SXpV��QL�VLTXLHUD�GHVSXpV�GH�KDEHU�LQWHQWDQGR�RSWLPL]DU�ODV�FRQGLFLRQHV�GH�UHDFFLyQ�VH�FRQVLJXLHURQ�UHVXOWDGRV�FRPSDUDEOHV�D�ORV�REWHQLGRV�FRQ�HO�FDWDOL]DGRU�QHXWUR�GH�:LONLQVRQ�/D�EDMD�FRQYHUVLyQ�GHO�DOGHKtGR�HQ�DOGLPLQD��GHO�����HQ�HO�PHMRU�GH�ORV�FDVRV��SDUHFH� LQGLFDU� TXH� OD� 0.���� VH� KD� GHVDFWLYDGR�� FLUFXQVWDQFLD� TXH� SRGUtD� H[SOLFDUVH�
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SDUFLDOPHQWH�SRU� HO� EORTXHR�GH�FHQWURV�iFLGRV�SRU�SDUWH�GHO�%)���3HUR�SDUD�H[SOLFDU� OD�EDMD� FRQYHUVLyQ� GH� DOGLPLQD� HQ� FHWLPLQD� \� FHWRQD� HV� QHFHVDULR� DQDOL]DU� HO� VLVWHPD�FDWDOtWLFR�GH�5K�,��� \� OD� ~QLFD�GLIHUHQFLD� HQWUH� HO� FDWDOL]DGRU�FDWLyQLFR�\�HO�GH�:LONLQVRQ�HVWULED�HQ�OD�SUHVHQFLD�HQ�pVWH�~OWLPR�GH�XQ�DQLyQ�FORUXUR�FRRUGLQDQWH��(Q�FRQVHFXHQFLD��VH� YLVXDOL]D�� TXH� VX� SUHVHQFLD� GHEtD� VHU� QHFHVDULD� SDUD� DFHOHUDU� OD� UHDFFLyQ� \� QRV�SODQWHDPRV�XWLOL]DUOR�FRPR�DGLWLYR�HQ�QXHVWUDV�FRQGLFLRQHV�GH�UHDFFLyQ�
������� (O�LyQ�FORUXUR�FRPR�DGLWLYR
(O� H[FHVR� GH� OLJDQGR� R� OD� SUHVHQFLD� GH� DGLWLYRV� �;��� HQ� ODV� UHDFFLRQHV� FRQ�FRPSOHMRV�GH�PHWDOHV�GH�WUDQVLFLyQ�KD�VLGR�D�PHQXGR�DWULEXtGR�D�TXH�SXHGHQ�DOWHUDU�ODV�SURSLHGDGHV�HVWpULFDV�R�HOHFWUyQLFDV�GHO�FRPSOHMR�PHWiOLFR�\�GH�HVWD�PDQHUD�LQIOXtU�VREUH�HO� FXUVR� GH� PXFKDV� UHDFFLRQHV�� ELHQ� VHD� LQFUHPHQWDQGR� OD� HVWHUHRVHOHFWLYLGDG��DXPHQWDQGR� ORV�UHQGLPLHQWRV��SHUPLWLHQGR�PiV�UiSLGDV�FRQYHUVLRQHV�R�PRGLILFDQGR�ODV�YtDV�GH�UHDFFLyQ������(O� SDSHO� GH� ORV� DGLWLYRV� VyOR� SXHGH� VHU� UHDOPHQWH� H[SOLFDGR� D� WUDYpV� GH�FRQVLGHUDFLRQHV PHFDQtVWLFDV�� DXQTXH� XVXDOPHQWH� ORV� DXWRUHV� VyOR� GHVFULEHQ� UD]RQHV�JHQHUDOHV���� (QWUH� RWUDV� VH� KDQ� GHVFULWR� ODV� VLJXLHQWHV�� OD� GHVROLJRPHUL]DFLyQ� GH�HVWUXFWXUDV� FDWDOtWLFDV� SDUD� IRUPDU� HVSHFLHV� PiV� VLPSOHV� \� DFWLYDV���� OD� UiSLGD�GLVRFLDFLyQ�GHO�FRPSOHMR�FDWDOL]DGRU�SURGXFWR���� OD�FRRUGLQDFLyQ�SHUPDQHQWH�R�WHPSRUDO�DO� FRPSOHMR� FDWDOtWLFR� SDUD� FDPELDU� OD� JHRPHWUtD� GHO� FHQWUR� DFWLYR���� HO� FDPELR� GH� ODV�SURSLHGDGHV�HOHFWUyQLFDV�HQ�OD�HVIHUD�GH�FRRUGLQDFLyQ�GHO�FRPSOHMR�PHWiOLFR�\�SRU�~OWLPR��OD�DFWXDFLyQ�FRPR�³EXIIHU´��� SDUD�PDQWHQHU� OD�FRQFHQWUDFLyQ�GH�DOJ~Q�FRPSRQHQWH�GHO�VLVWHPD�y�FRPR�³YHQHQR´�VREUH�XQD�HVSHFLH�FDWDOtWLFD�DFWLYD�LQGHVHDGD�(Q� FDWiOLVLV� DVLPpWULFD� SRU� OR� JHQHUDO� OD� SULQFLSDO� DWHQFLyQ� VH�GHGLFD�DO� OLJDQGR�TXLUDO���� PLHQWUDV�TXH�ORV�OLJDQGRV�KDOXURV GHQWUR�GH�OD�HVIHUD�GH�FRRUGLQDFLyQ�GHO�PHWDO�VRQ�FRQVLGHUDGRV�GH�OLPLWDGD�LPSRUWDQFLD�

�� D��)URKQXQJ��&��'���.RKOSDLQWQHU��&��:��$SSOLHG�+RPRJHQHRXV�&DWDO\VLV�ZLWK�2UJDQRPHWDOOLFV&RPSRXQGV��9RO�����9&+��:HLQKHLP��������S������E��<RVKLPXUD��1��LELG��S������� )DJQRX��.���/DXWHQV��0��$QJHZ��&KHP��,QW��(G������� ���������� 9RJO��(��0���*URJHU��+��6KLEDVDNL��0��$QJHZ��&KHP��,QW��(G� ������������������ D��.HFN��*��(���.ULVKQDPXUWK\��'��-��$P��&KHP��6RF������������������ E��-LDQJ��<���*RQJ��/���)HQJ��;���+X��:���3DQ��:���/L��=���0L��$��7HWUDKHGURQ ������������������� 1DNDMLPD��0���6DLWR��0���6KLUR��0���+DVKLPRWR��6��,��-��$P��&KHP��6RF��������������������� &DVRODUL��6���&R]]L��3��*���2ULROL��5���7DJOLDYLQL��(���8PDQL�5RQFKL��$� &KHP��&RPPXQ���������������� 7HUDFOD��0���0DWVXPRWR��<���1DNDPXUD��<���0LNDPL��.��&KHP��&RPPXQ��������������� %HUULVIRUG��'��-���%ROP��&���6KDUSOHVV��.��%��$QJHZ��&KHP��,QW��(G��(QJO�����������������



&DStWXOR����,QIOXHQFLD�GHO�LyQ�FORUXUR

��

(Q�HIHFWR��OD�PD\RUtD�GH�GLVFXVLRQHV�VREUH�ORV�OLJDQGRV�KDOXUR�JLUDQ�DOUHGHGRU�GH�VX� VXVWLWXFLyQ� SRU� DQLRQHV� GpELOPHQWH� FRRUGLQDQWHV� WDOHV� FRPR� HO� WULIODWR��KH[DIOXRURIRVIDWR� \� HO� KH[DIOXRURDQWLPRQLDWR���� 6LQ� HPEDUJR�� DOJXQDV� SXEOLFDFLRQHV�GHVFULEHQ� FyPR� ORV� KDOXURV� SXHGHQ� HMHUFHU� GUDPiWLFRV� HIHFWRV� VREUH� OD�HQDQWLRVHOHFWLYLGDG�� 8Q� FDVR� SDUDGLJPiWLFR� HV� SUHFLVDPHQWH� HO� GH� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ� LQWUDPROHFXODU� DSOLFDGD� D� OD� GHVLPHWUL]DFLyQ� GH� ��DOTXLO�����SHQWDGLHQRV��GRQGH� ORV� FRPSOHMRV� >5K�QEG��5��%,1$3@&O2� \� >5K&O�FRG�@���5��%,1$3� FRQGXFHQ� D�HQDQWLyPHURV�RSXHVWRV�FRQ�HQDQWLRVHOHFWLYLGDGHV�GHO�RUGHQ�GHO�����HQ�DPERV�FDVRV���E$Vt�SXHV��OD�XWLOLGDG�VLQWpWLFD�SRWHQFLDO�GH�OD�XWLOL]DFLyQ�GH�LRQHV�KDOXURV�HV�HYLGHQWH�(Q� KLGURDFLODFLyQ� LQWHUPROHFXODU� GH� DOTXHQRV� -XQ��� KD� GHVFULWR� VRODPHQWH� XQ�FDVR� GH� XWLOL]DFLyQ� GH� DGLWLYRV� XWLOL]DQGR� DOGHKtGRV� KHWHURDURPiWLFRV�� HQWUH� HOORV�� ��IXUDOGHKtGR�� ��WLRIHQRFDUEDOGHKtGR� \� ��SLULGLQFDUEDOGHKtGR�� FRQ� HO� VLVWHPD� FDWDOtWLFR�QHXWUR�GH�:LONLQVRQ��&XDQGR�DGLFLRQDQ�FORUXUR�GH�OLWLR�REVHUYDQ�XQ�OLJHUR�LQFUHPHQWR�\�DO�DJUHJDU� XQ� ��� PRO�� GH� ORV� DGLWLYRV� FORUXUR� GH� ELV�FLFORSHQWDGLHQLOR�� GH� ]LUFRQLR��&S�=U&O���R�GH� WLWDQLR��&S�7L&O���VH�SURGXFH�XQ� LQFUHPHQWR�GUDPiWLFR�GH� OD�FRQYHUVLyQ�GHVGH�XQ����D�XQ�����/RV� DXWRUHV� H[SRQHQ� FRPR� DUJXPHQWR� TXH� HO� ]LUFRQLR� R� HO� OLWLR� VH� HQOD]DQ� DO�KHWHURiWRPR�SUHVHQWH�HQ�HO�DOGHKtGR��\D�VHD�HO�R[tJHQR��D]XIUH�R�QLWUyJHQR��HYLWDQGR�TXH�HO�iWRPR�GH�URGLR�GHO�FRPSOHMR�GH�:LONLQVRQ�VH�SUHFRRUGLQH�FRQ�HO�KHWHURiWRPR�\�GH�HVWD�PDQHUD�SXHGD�VHU� DFWLYDGR�HO� HQODFH�&�+�GH� OD�DOGLPLQD��GH�DFXHUGR�FRQ�HO�(VTXHPD�����
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>5K@ >0 @5K&O/�
$GLWLYR >0@

(VTXHPD����

3DUD� HQWHQGHU� OD� LQIOXHQFLD� GHO� OLJDQGR� KDOXUR� VH� GHEHQ� FRQVLGHUDU� ODV�SURSLHGDGHV�PiV� LPSRUWDQWHV� TXH� LQFOX\HQ� QR� VyOR� ODV� SURSLHGDGHV� HVWpULFDV�� VLQR� ODV�SURSLHGDGHV�HOHFWUyQLFDV�FRQ�ORV�HIHFWRV�GDGRU�1 \����OD�SRODUL]DELOLGDG��OD�QXFOHRILOLD�\�HO�HIHFWR�WUDQV��/DV�WHQGHQFLDV�GH�HVWDV�SURSLHGDGHV�VH�UHVXPHQ�HQ�HO�(VTXHPD�����
��� D��(YDQV��'��$���0XUU\��-��$���9RQ�0DWW��3���1RUFURVV��5��'���0LOOHU��6��-��$QJHZ��&KHP��,QW��(G�����������������E��2
�0DKRQH\��'��-��5���%HODQJXHU��'��%���/LYLQJKRXVH��7��6\QOHWW ������������� -XQ��&��+���/HH��'��<���+RQJ��-��%��7HWUDKHGURQ�/HWW�����������������
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) &O %U ,

7DPDxR (IHFWR GDGRU V (IHFWR WUDQV 3RODUL]DELOLGDG
0HWDOHV FRQ EDMR HVWDGR GH R[LGDFLyQ

(IHFWR GDGRU S�HQOD]DQWH )RUWDOH]D LQLFLDO GHO HQODFH
0HWDOHV FRQ DOWR HVWDGR GH R[LGDFLyQ

(VTXHPD����
(Q�FXDQWR�D�OD�LQIOXHQFLD�GHO�WDPDxR�UHODWLYR�GHO�OLJDQGR�KDOXUR��GDGR�SRU�VX�UDGLR�LyQLFR�\�UDGLR�FRYDOHQWH��� SXHGH�MXJDU�XQ�SDSHO�GHFLVLYR�HQ�UHDFFLRQHV�GRQGH�HO�KDOXUR�HV� FLV DO VLWLR� GH� UHDFFLyQ� R� VREUH� FRPSOHMRV�PHWiOLFRV� FRQ� Q~PHURV� GH� FRRUGLQDFLyQ�DOWRV�� 'H� HVWD� PDQHUD� VL� HO� YROXPHQ� GHO� OLJDQGR� KDOXUR� VH� LQFUHPHQWD�� HO� SURFHVR� GH�DGLFLyQ� R[LGDQWH� SXHGH� VHU� UDOHQWL]DGR�� PLHQWUDV� TXH� SRU� HO� FRQWUDULR�� OD� HOLPLQDFLyQ�UHGXFWRUD�SXHGH�YHUVH�IDYRUHFLGD��FRPR�XQD�PDQHUD�GH�UHGXFLU�HO�LPSHGLPHQWR�HVWpULFR�(VWRV� IDFWRUHV�HVWiQ�FRUUHODFLRQDGRV�\�FXDOTXLHU�FDPELR�HQ�XQR�GH�HOORV�SXHGH�DIHFWDU�D� ORV�GHPiV�� VLQ�HPEDUJR�� FXDQGR�VH�FRQVLGHUD� OD�QDWXUDOH]D�GH� OD� LQWHUDFFLyQ�GHO�OLJDQGR�KDOXUR��DTXHOORV�GHEHQ�VHU�FRQVLGHUDGRV�FRPR�XQ�WRGR�(Q�FXDQWR�D�OD�HOHFWURQHJDWLYLGDG�HV�VDELGR�TXH��VH�LQFUHPHQWD�KDFLD�DUULED�HQ�HO�JUXSR�GH� ORV�KDOyJHQRV��VLHQGR�HO� IO~RU�HO�PiV�HOHFWURQHJDWLYR��&RPR�FRQVHFXHQFLD�GH�HVWR� \� GH� OD� GLVSRQLELOLGDG�GH� VXV�HOHFWURQHV�y� OD� FDSDFLGDG�SDUD� IRUPDU� HQODFHV�1 VH�LQFUHPHQWD�KDFLD�DEDMR�HQ�HO�JUXSR��GH�DFXHUGR�FRQ�HO�(VTXHPD�����'H�HVWD�PDQHUD��HQ�DXVHQFLD�GH�RWUDV�LQWHUDFFLRQHV�HQWUH�HO�KDOXUR�\�HO�PHWDO��VH�HVSHUDUtD�TXH�HO�LRGXUR�IRUPDUD�HO�HQODFH�1 PiV�IXHUWH�\�TXH�GLHUD�XQD�PD\RU�GHQVLGDG�HOHFWUyQLFD�DO PHWDO��6LQ�HPEDUJR��UDUDPHQWH�HVWH�HV�HO�FDVR��\D�TXH�ODV�LQWHUDFFLRQHV��VRQ�ODV�TXH�RFXUUHQ�XVXDOPHQWH�HQWUH�HO�SDU�GH�HOHFWURQHV�GHO�LRGXUR�\�ORV�RUELWDOHV�G GHO�PHWDO���� &XDQGR� ODV� LQWHUDFFLRQHV� � SUHGRPLQDQ�� VH� SXHGH� REVHUYDU� OD� WHQGHQFLD�RSXHVWD�HQ�HO�HIHFWR�GDGRU�D�OD�TXH�VH�SXHGH�SUHGHFLU�SRU�HOHFWURQHJDWLYLGDG�\�HO�IOXRUXUR�OOHJD�VHU�HO�GDGRU�� PiV�IXHUWH����

��� &DXOWRQ��.��*�1HZ��-��&KHP������������������ 'RKHUW\��1��0���+RIIPDQ��1��:��&KHP��5HY����������������
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(OHFWURQHJDWLYLGDG, %U &O )
;

HIHFWR GDGRU VV)��&O��%U��, HIHFWR GDGRU SS)!!&O!!%U!!,
0 0;

(VTXHPD����

(Q� FXDQWR� D� OD� SURSLHGDG� GHQRPLQDGD�HIHFWR� WUDQV�� OD� FXDO� VH�GHILQH� FRPR� �HO�HIHFWR�GH�XQ�JUXSR�FRRUGLQDGR�� VREUH� OD�YHORFLGDG�GH�VXVWLWXFLyQ�GHO� OLJDQGR� WUDQV D�Vt�PLVPR�� SDUHFH� GHSHQGHU� GH� OD� FDSDFLGDG� 1 GDGRU� GHO� OLJDQGR� KDOXUR� \� SRU� HOOR��LQFUHPHQWD�GH�&O�D�,����8Q� HMHPSOR� GRQGH� OD� GHVYLDFLyQ� GH� OD� JHRPHWUtD� LGHDO� VH� DWULEX\H� D� HIHFWRV�HVWpULFRV�FDXVDGRV�SRU�HO�OLJDQGR�FORUR��FRUUHVSRQGH�D�OD�GLVSRVLFLyQ�HVSDFLDO��QR�SODQDU��GH� ORV�iWRPRV�GH� URGLR�\� IyVIRUR��HQ�HO� FDWDOL]DGRU�GH�:LONLQVRQ�� >5K&O�33K���@��'H� ORV�WUHV�HQODFHV�URGLR�IyVIRUR��5K�3���HO�HQODFH�5K�3�TXH�HVWi�HQ�SRVLFLyQ�WUDQV DO�iWRPR�GHFORUR�UHVXOWD�VHU�HO�PiV�FRUWR��GH�������c��OR�FXDO�PXHVWUD�XQD�UHGXFLGD�LQIOXHQFLD WUDQVGHO�FORUR�UHVSHFWR�DO�IyVIRUR��XQ�HVSHUDGR�HIHFWR�HOHFWUyQLFR�TXH�VH�UHIOHMD�HQ�XQD�PD\RU�FRQVWDQWH�GH�DFRSODPLHQWR��-5K�3 HQ�HO�HVSHFWUR�GH���3�501��VHJ~Q�3UHJRVLQ�\�FRO����

������� ,QIOXHQFLD�GHO�WLSR�GH�KDOXUR��5HVXOWDGRV

3DUD� FRQILUPDU� QXHVWUD� KLSyWHVLV� VREUH� OD� QHFHVLGDG� GH� OD� SUHVHQFLD� GHO� LRQ�FORUXUR�VH�GLVHxy�XQ�H[SHULPHQWR�HQ�HO�FXDO�VH�XWLOL]DURQ�EHQ]DOGHKtGR������KH[HQR��D��HO�DX[LOLDU� GH� FLFORPHWDODFLyQ� �D�� HO� FR�FDWDOL]DGRU� iFLGR� 0.����� �� PRO�� GHO� FRPSOHMR�FDWLyQLFR� >5K�FRG��3�S�0H&�+�����@%)� ��E \� �� PRO�� GH� OD� VDO� FORUXUR� GH�EHQFLOWULPHWLODPRQLR�%Q0H�1&O���D FRPR�IXHQWH�GH�LyQ�FORUXUR�

��� =XPGDKO��6��6���'UDJR��5��6��-��$P��&KHP��6RF������������������� $OELQDWL��$���$U]��&���3UHJRVLQ��3��6��-��2UJDQRPHW��&KHP��������������������
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(Q� SUHVHQFLD� GH� ��D�� DO� FDER� GH� �� KRUD� GH� UHDFFLyQ� D� ����&�� VH� REVHUYy� XQ�LQFUHPHQWR�HQ� OD�FRQYHUVLyQ�GH� OD� UHDFFLyQ�GHVGH�XQ�����KDVWD�XQ������DVt�FRPR�XQ�QRWDEOH�DXPHQWR�GH�OD�VHOHFWLYLGDG�HQ�OD�KHSWDQRIHQRQD�����GHVGH�XQ�����KDVWD�XQ������ �HQWUDGDV���\����7DEOD�������HQ� ODV�FXDOHV�VH�FRPSDUDQ� OD� UHDFFLyQ�VLQ�DGLWLYR�\�FRQ�DGLWLYR� 'H� HVWD� PDQHUD�� VH� FRQILUPy� TXH� OD� DGLFLyQ� GHO� DQLyQ� FORUXUR�� HIHFWLYDPHQWH�MXHJD� XQ� SDSHO� GHWHUPLQDQWH� HQ� HO� LQFUHPHQWR� GH� OD� DFWLYLGDG� GHO� VLVWHPD� FDWDOtWLFR�FDWLyQLFR�FXDQGR�VH�XWLOL]D�HQ� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ� LQWHUPROHFXODU�HQ�SUHVHQFLD�GH���DPLQR���SLFROLQD�\�0.����$O�DXPHQWDU�OD�FRQFHQWUDFLyQ�GHO�FRPSXHVWR��D��GHVGH�XQ����PRO��DO����PRO��QR� VH� REVHUYy� QLQJXQD� YDULDFLyQ� QRWDEOH� QL� HQ� OD� FRQYHUVLyQ� GH� OD� UHDFFLyQ�� QL� HQ� OD�IRUPDFLyQ� GHO� SURGXFWR�� FRQ� YDORUHV� TXH� VH� PDQWXYLHURQ� HQ� HO ��� \� HO� ����UHVSHFWLYDPHQWH��HQWUDGD����7DEOD������7HQLHQGR�HQ�FXHQWD�OD�SRODULGDG�\�HO�JUDGR�GH�VROXELOLGDG�GH�OD�VDO�GH�DPRQLR��VH�SURFHGLy�D�VXVWLWXLU�HO�GLVROYHQWH�GH�UHDFFLyQ�XWLOL]DGR�KDVWD�HO�PRPHQWR��HO�WROXHQR��SRU�XQ�GLVROYHQWH�PiV�SRODU�FRPR�HO�DFHWRQLWULOR��HO�FXDO�SXHGH�GLVROYHU�PHMRU�HO�DGLWLYR���D��TXH� WDPELpQ� HV� SRODU�� SHUR� FRQWUDULDPHQWH� D� OR� HVSHUDGR�� VH� REVHUYy� XQD� QRWDEOH�GLVPLQXFLyQ�GH�OD�FRQYHUVLyQ�GH�OD�UHDFFLyQ�GHO�����DO������DVt�FRPR�HO�GHVFHQVR�HQ�OD�VHOHFWLYLGDG�HQ�KHSWDQRIHQRQD�GHO�����DO������HQWUDGD����7DEOD������(O� DQWHULRU� UHVXOWDGR� SUREDEOHPHQWH� VH� GHEH� D� TXH� OD� DOWD� SRODULGDG� \� OD�FDSDFLGDG�FRRUGLQDQWH�GHO�DFHWRQLWULOR�SXHGH�DIHFWDU�ORV�FHQWURV�iFLGRV�GH�OD�DUFLOOD�0.�����LQFLGLHQGR�HQ�OD�HWDSD�GH�IRUPDFLyQ�GH�OD�DOGLPLQD�,JXDOPHQWH�� FXDQGR� VH� VXSULPLy� OD� DUFLOOD�0.����� HO� FR�FDWDOL]DGRU� GH� FDUiFWHU�iFLGR� QHFHVDULR� SDUD� DXPHQWDU� OD� YHORFLGDG� GH� OD� HWDSD� GH� FRQGHQVDFLyQ� HQWUH� HO�DOGHKtGR� \� OD� DPLQRSLULGLQD� \� IDYRUHFHU� OD� IRUPDFLyQ� GH� OD� DOGLPLQD��D�� VH�GHWHFWy�XQD�GLVPLQXFLyQ� FRQVLGHUDEOH� HQ� OD� FRQYHUVLyQ� GHVGH� HO� ��� DO� ����� DXQTXH� HO� VLVWHPD�FDWDOtWLFR�FDWLyQLFR�HQ�SUHVHQFLD�GHO�DGLWLYR���D FRQWLQXy�VLHQGR�DFWLYR�\� OD�VHOHFWLYLGDG�HQ�OD�FHWRQD�����IXH�GHO�������HQWUDGD����7DEOD������&RQ� HO� ILQ� GH� DQDOL]DU� HO� HIHFWR� GH� RWURV� OLJDQGRV� KDOXUR� VREUH� HO� VLVWHPD�FDWDOtWLFR� FDWLyQLFR� VH� OOHYDURQ� D� FDER� HQVD\RV� FRQ� XQD� VHULH� GH� VDOHV� GH� KDOXUR� GH�DPRQLR��TXH�YD�GHO�IOXRUXUR�DO�LRGXUR��DQiORJDV�DO�DGLWLYR�XWLOL]DGR�LQLFLDOPHQWH�HO�FORUXUR�GH�EHQFLOWULPHWLODPRQLR��%Q0H�1&O����D��HQ ODV�FXDOHV�HQ�OXJDU�GHO�JUXSR�EHQFLOR�WLHQHQ�HO�JUXSR�IHQLOR��3K0H�1;��
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7DEOD� ����� � ,QIOXHQFLD� GHO� DGLWLYR� FORUXUR� VREUH� HO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR�>5K�FRG��3�S�0H&�+�����@%)� HQ� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� FRQ� DX[LOLDU� GH�FLFORPHWDODFLyQ�\�0.�����D�
2�

�����&���K��WROXHQR
>5K�FRG��3�S�0H&�+�����@%)�$GLWLYR���� %Q0H�1&O
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� �D ��

(QWUDGD %Q0H�1&O��D &RQYHUVLyQ��� �����
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D��&RQGLFLRQHV�GH�UHDFFLyQ����������PPRO����D ������PPROHV����D ����PRO�������PJ�GH0.����� ������ PPRO� ��� PRO��� GHO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� >5K�FRG��3�S�0H&�+�����@%)� ��E����PRO��%Q0H�1&O���D������PO�GH�WROXHQR����KRUD�������&�E��6LQ�HO�DGLWLYR�FORUXUR�GH�EHQFLOWULPHWLODPRQLR��%Q0H�1&O�F��&RQ����PRO��GH���DPLQR���SLFROLQD�G��6H�VXVWLWX\H�HO�VROYHQWH�WROXHQR��SRU�DFHWRQLWULOR�H��6LQ�HO�FR�FDWDOL]DGRU�iFLGR�0.����
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3DUWLHQGR�GH�OD�UHDFFLyQ�HQ�DXVHQFLD�GH�DGLWLYR��HQWUDGD����7DEOD�������OD�FXDO�VH�WRPy� FRPR� UHIHUHQFLD�� VH� REVHUYy� TXH� FXDQGR�VH� UHDOL]y� OD� UHDFFLyQ�HQ�SUHVHQFLD�GHO�DGLWLYR�FRQ�IO~RU���E��VH�REWXYR�XQD�FRQYHUVLyQ�GHO�����\�XQ�����GH�KHSWDQRIHQRQD����HQWUDGD����7DEOD������&XDQGR�VH�DGLFLRQD�HO�DGLWLYR�FORUXUR���F��VH�REWXYLHURQ�ORV�PD\RUHV�SRUFHQWDMHV�GH�FRQYHUVLyQ��HO�����\�GH�SURGXFWR�����HO������HQWUDGD��� 7DEOD�������(Q�HO�FDVR�HQ�HO�TXH�VH�DxDGLy�HO�LRQ��EURPXUR���G��ORV�SRUFHQWDMHV�IXHURQ�PX\�VLPLODUHV�D�ORV�GHO�FORUXUR��FRQ�XQD�FRQYHUVLyQ�GHO�����\�XQ�SRUFHQWDMH�GH�FHWRQD��� GHO������HQWUDGD����7DEOD������<�DXQTXH�SDUD�HO�FDVR�GHO�DGLWLYR�LRGXUR���H��VH�HVSHUDUtD�XQD�PD\RU�FRQYHUVLyQ�SRUTXH�GD�PD\RU�GHQVLGDG�HOHFWUyQLFD�DO�PHWDO��SRU�YtD�V��HVWR�QR�RFXUUH��SUREDEOHPHQWH�GHELGR�D�TXH�SULPDQ�RWURV� IDFWRUHV�FRPR� ORV�HVWpULFRV�R�HO�GH�PD\RU�SRODUL]DELOLGDG�� OR�FXDO� VH� UHIOHMD� HQ� XQD� EDMD� FRQYHUVLyQ� GHO� ��� \� XQD� SURGXFFLyQ� GH� FHWRQD� GHO� �����VHJ~Q�OD�HQWUDGD����GH�OD�7DEOD�����&RQ� OD�VHULH�GH�DGLWLYRV�&O���%U��� ,� VH�GHWHFWD�TXH�D�PHGLGD�TXH�GLVPLQX\H� OD�IXHU]D�GHO�HQODFH�5K�;�\�DXPHQWD�HO�HIHFWR�HVWpULFR�GHO�KDOXUR��HO�SRUFHQWDMH�GH�FHWRQD��� GLVPLQX\H�GHVGH�XQ����DO������7DEOD�����(V� FRQRFLGR� TXH� XQ� LQFUHPHQWR� HQ� OD� GHQVLGDG� HOHFWUyQLFD� VREUH� HO� FHQWUR�PHWiOLFR� IDFLOLWDUtD� HO� SURFHVR� GH� DGLFLyQ� R[LGDQWH�� SHUR� HVWH� FRQFHSWR� UHVXOWD� UHODWLYR��FXDQGR� VH� FRQVLGHUDQ� WRGDV� ODV� SURSLHGDGHV� \� ORV� GLIHUHQWHV� HIHFWRV� TXH� SXHGHQSUHVHQWDU�ORV�OLJDQGRV�KDOXUR��HQWUH�HOORV�HO�SUHGRPLQDQWH�HIHFWR�GDGRU���2WUD� H[SOLFDFLyQ�SDUD� OD� GLVPLQXFLyQ�GH� OD� UHDFWLYLGDG��SRGUtD�HVWDU� UHODFLRQDGD�FRQ� OD�HWDSD�GH�HOLPLQDFLyQ�UHGXFWRUD�� OD�FXDO�SXHGH�HVWDU�IDYRUHFLGD�HQ�UHVSXHVWD�D� OD�UHGXFFLyQ�GH�ODV�LQWHUDFFLRQHV�HVWpULFDV��HV�GHFLU��HQ�HO�RUGHQ�FRQWUDULR��GHVGH�HO�,�KDVWD�HO�&O�
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7DEOD� ����� ,QIOXHQFLD� GHO� OLJDQGR� KDOXUR� SUHVHQWH� HQ� HO� DGLWLYR� HQ� OD� UHDFFLyQ� GH�KLGURDFLODFLyQ�LQWHUPROHFXODU�GH���\��D�XWLOL]DQGR�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV��D�
2

+ 2�
����&���K
�����PRO����E ��PRO��

� �D ��

(QWUDGD $GLWLYR3K0H�1; &RQYHUVLyQ����E� ������E�
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�������5HDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�GH�DOTXHQRV
7HQLHQGR�SUHVHQWH� OD�FRPSOHMLGDG�GH� OD� UHDFFLyQ�JOREDO�GH�KLGURDFLODFLyQ��HQ� OD�FXDO�VH�FRQMXJDQ�WUHV�HWDSDV�� OD�IRUPDFLyQ�GH�OD�DOGLPLQD��OD�IRUPDFLyQ�GH�OD�FHWLPLQD�R�KLGURLPLQRDFLODFLyQ� \� OD� KLGUyOLVLV� GH� OD� FHWLPLQD�� FRQ� OD� FRQVHFXHQFLD� GH� TXH� OD�PRGLILFDFLyQ� GH� FXDOTXLHU� YDULDEOH� SXHGH� UHSHUFXWLU� HQ� GLFKDV� HWDSDV�� VH� SURFHGLy� D�VLPSOLILFDU�HO�HVWXGLR�\�DQDOL]DU�VyOR� OD�HWDSD�GH�KLGURLPLQRDFLODFLyQ��D�SDUWLU�GH�OD� LPLQD�SUHYLDPHQWH�VLQWHWL]DGD��'H�HVWH�PRGR�VH�HOLPLQD�GHO�PHGLR�GH�UHDFFLyQ�HO�FDWDOL]DGRU�iFLGR�0.����\�OD���DPLQR���SLFROLQD��D�

�������� ,QIOXHQFLD�GH�ODV�FRQGLFLRQHV�GH�UHDFFLyQ
&RPR�VH�KD�LQGLFDGR�OD�UHDFFLyQ�TXH�VH�HVWXGLD�DKRUD�LPSOLFD�PHQRV�UHDFWLYRV�\�GDGR� TXH� ODV� UHDFFLRQHV� TXH� XWLOL]DQ� FRPSOHMRV� FRQ� PHWDOHV� WUDQVLFLyQ� UHVXOWDQ�DOWDPHQWH�GHSHQGLHQWHV�GHO� VROYHQWH��� VH�GHFLGLy�DQDOL]DU�HQ�SULPHU� OXJDU� OD� LQIOXHQFLD�GH�HVWD�YDULDEOH�HQ�OD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�GH�OD�DOGLPLQD��D \�HO�DOTXHQR��D��HQ�SUHVHQFLD�GHO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR���E \�HO�DGLWLYR���D��/D�DOGLPLQD��D VH�SUHSDUy�IiFLOPHQWH�SRU�FRQGHQVDFLyQ�GH�EHQ]DOGHKtGR�FRQ���DPLQR���SLFROLQD�HQ�SUHVHQFLD�GH�WDPL]�PROHFXODU�\�HQ�FDOLHQWH�,QLFLDOPHQWH� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�VH� OOHYy�D�FDER�D�����&�GXUDQWH�XQD� KRUD� \� XWLOL]DQGR� WROXHQR� FRPR� VROYHQWH�� (Q� HVWDV� FRQGLFLRQHV� OD� FRQYHUVLyQ� HQ�FHWLPLQD��D IXH�GHO�����$O� LQFUHPHQWDU� OD� FDQWLGDG�GH�DOTXHQR� OD�FRQYHUVLyQ�DVFHQGLy�KDVWD�HO�����HQ�FRQVRQDQFLD�FRQ�OR�REVHUYDGR�FRQ�DQWHULRULGDG��HQWUDGDV���\����7DEOD������/D�XWLOL]DFLyQ�GH�XQ�VROYHQWH�DOJR�PiV�SRODU�FRPR�HO�����GLFORURPHWDQR��FRQGXMR�D�FRQYHUVLRQHV�DOJR�LQIHULRUHV��������SHUR�FXDQGR�OD�UHDFFLyQ�VH�UHDOL]y�HQ�FORURIRUPR�HO�UHQGLPLHQWR�FD\y�KDVWD�HO������SUREDEOHPHQWH�SRUTXH�HO FORURIRUPR�GHVFRPSRQH�HQ�ODV�FRQGLFLRQHV�GH�UHDFFLyQ�EORTXHDQGR�HO�VLVWHPD�FDWDOtWLFR��HQWUDGDV���\����



&DStWXOR����,QIOXHQFLD�GHO�LyQ�FORUXUR

��

(Q� 7+)�� XQ� GLVROYHQWH� PiV� SRODU� TXH� ORV� DQWHULRUHV� \� PiV� FRRUGLQDQWH�� OD�FRQYHUVLyQ�IXH�GHO������HQWUDGD�����6LQ�HPEDUJR���FXDQGR�VH�XWLOL]y�XQ VROYHQWH�PiV�SRODU�\�PiV�FRRUGLQDQWH�FRPR�HO� DFHWRQLWULOR� VH� DOFDQ]y� XQD� FRQYHUVLyQ� GHO� ���� TXH� DVFHQGLy� DO� ����� FXDQGR� VH�XWLOL]y�XQ�H[FHVR�GH�DOTXHQR�GH���YHFHV��HQWUDGDV���\����(V� GH� VHxDODU� TXH� FXDQGR� VH� HVWXGLy� OD� UHDFFLyQ�JOREDO� GH�KLGURDFLODFLyQ� \ VH�SDUWtD�GH�� \��D��HQ�SUHVHQFLD�GH�OD�0.�����SDUD�IRUPDU� OD�DOGLPLQD��D��FRQ�HO�VROYHQWH�DFHWRQLWULOR� VH� REWXYR� HO� ���� GH� FRQYHUVLyQ� HQ� DOGLPLQD� \� XQ� ���� GH� VHOHFWLYLGDG� HQ�FHWRQD��/D�EDMD�FRQYHUVLyQ�GH�OD�DOGLPLQD�VH�LQWHUSUHWy�FRPR�FRQVHFXHQFLD�GHO�EORTXHR�TXH�HMHUFtD�HVWH�VROYHQWH�VREUH�OD�DFWLYLGDG�FR�FDWDOL]DGRUD�GH�OD�DUFLOOD�0.����(O�KHFKR�GH�TXH�WDQWR�HQ�HO�FDVR�GH�OD�UHDFFLyQ�D�SDUWLU�GH�EHQ]DOGHKtGR�FRPR�HQ�HO�GH�OD�UHDFFLyQ�D�SDUWLU�GH�OD�DOGLPLQD��D �7DEOD������OD�KLGURDFLODFLyQ�FDWDOL]DGD�SRU�5K��,��WUDQVFXUUD�FRQ�EXHQDV�FRQYHUVLRQHV�DYDOD�OD�DQWHULRU�LQWHUSUHWDFLyQ�1R�HV�IiFLO�HQFRQWUDU�XQD�H[SOLFDFLyQ�DO�FRPSRUWDPLHQWR�REVHUYDGR�DO�FDPELDU�GH�GLVROYHQWH�$Vt��XQD�SRVLEOH�H[SOLFDFLyQ�GH�ORV�EXHQRV�UHVXOWDGRV�HQ�DFHWRQLWULOR�SRGUtD�HVWDU�HQ� OD�PD\RU�VROXELOLGDG�GH� OD�VDO�GH�DPRQLR���D��VLQ�HPEDUJR��HVWH�DUJXPHQWR�HVWi�HQ�FRQWUDSRVLFLyQ�FRQ�HO�KHFKR�GH�TXH�HO�VHJXQGR�PHMRU�UHVXOWDGR�VH�REWHQJD�HQ�WROXHQR��6H� UHDOL]y� XQ� ~OWLPR� H[SHULPHQWR� DXPHQWDQGR� OD� FRQFHQWUDFLyQ� GHO� DGLWLYR���DGHO���DO�����SHUR� OD�FRQYHUVLyQ�VH�UHGXMR�GH� IRUPD�GUiVWLFD�GHO�����DO������HQWUDGD����7DEOD������



&DStWXOR����,QIOXHQFLD�GHO�LyQ�FORUXUR
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7DEOD������� ,QIOXHQFLD�GHO�GLVROYHQWH�HQ� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�D�SDUWLU�GH�OD�DOGLPLQD��D�\���KH[HQR��D�
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������� ,QIOXHQFLD�GHO�OLJDQGR�IRVILQD
(O� KHFKR�GH�TXH�HIHFWLYDPHQWH�DO� HVWXGLDU� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�D�SDUWLU�GH�OD�DOGLPLQD��D VH�KD\DQ�REVHUYDGR�GLIHUHQFLDV�GH�FRPSRUWDPLHQWR�FRQ�UHVSHFWR�D� OR� REWHQLGR� HQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� D� SDUWLU� GH� EHQ]DOGHKtGR�� QRV� OOHYy� D�UHYLVDU�GH�XQD�IRUPD�UiSLGD�HO�HVWXGLR�UHDOL]DGR�DQWHULRUPHQWH��$Vt�HQ�HO�(VTXHPD������VH�UHFRJHQ�ORV�UHVXOWDGRV�GH�OD�LQIOXHQFLD�GH�GLIHUHQWHV�OLJDQGRV�IRVILQD�\�HQ�OD�7DEOD������OD� LQIOXHQFLD�GHO� WLSR�GH�KDOXUR��HQ� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�GH�KH[HQR�FRQ� OD�DOGLPLQD��D�6H� H[DPLQy� HO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� GH� URGLR�,�� FRQ� GLIHUHQWHV� WLSRV� GH�OLJDQGRV�PRQRIRVILQD��35���\�GLIRVILQD��/�/��HQ�DFHWRQLWULOR�FRPR�VROYHQWH�\�PDQWHQLHQGR�ODV� FRQGLFLRQHV� GH� UHDFFLyQ� TXH� SURGXMHURQ� XQ� ���� GH� FRQYHUVLyQ� FRQ� HO� VLVWHPD�FDWDOtWLFR���E��HQWUDGD����7DEOD������

��
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/LJDQGR

,QIOXHQFLD�GHO�OLJDQGR�HQ�OD�KLGURLPLQRDFLODFLyQ�FRQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�GH�URGLR��,�
3�S�0H23K��3�R�WROLO��3�S�WROLO��33K�3�S�)�3K��3(W3K�3�L3U��3�20H��GSSEGSSI

(VTXHPD����

&RPR�VH�SXHGH�REVHUYDU�HQ�HO�(VTXHPD������ORV�UHVXOWDGRV�VRQ�GHO�PLVPR�WHQRU�TXH�ORV�REWHQLGRV�HQ�OD�UHDFFLyQ�DQWHULRUPHQWH�HVWXGLDGD�D�SDUWLU�GH�EHQ]DOGHKtGR��7DEOD�������$Vt��WDPELpQ�ORV�PHMRUHV�UHVXOWDGRV�VH�REWXYLHURQ�FRQ�OD�WUL�S�WROLOIRVILQD��ORV�FXDOHV�IXHURQ�OLJHUDPHQWH�VXSHULRUHV�D�ORV�REWHQLGRV�FXDQGR�VH�XWLOL]y�WULIHQLOIRVILQD�$XQTXH� OD� WUL�S�WROLO�IRVILQD�HV�XQ� OLJDQGR�SRFR�PiV�EiVLFR�TXH� OD� WULIHQLOIRVILQD��FRPR� GLy� PHMRU� UHVXOWDGR� TXH� pVWD�� VH� H[SORUy� XQ� OLJDQGR� PiV� EiVLFR� FRPR� OD� WUL�S�PHWR[LIHQLO�IRVILQD�� DXQTXH� FRQWUDULDPHQWH� D� OR� HVSHUDGR� VyOR� VH� REWXYR� XQ� ���� GH�FRQYHUVLyQ�



&DStWXOR����,QIOXHQFLD�GHO�LyQ�FORUXUR

��

(O� XVR� GH� IRVILQDV� PiV� EiVLFDV� SHUR� FRQ� JUXSRV� DOTXtOLFRV� FRPR� OD�HWLOGLIHQLOIRVILQD� R� OD� WUL�LVRSURSLOIRVILQD� GLHURQ� OXJDU� D� FRQYHUVLRQHV� GHO� ��� \� �����UHVSHFWLYDPHQWH�� (V� GHFLU�� ORV� OLJDQGRV� PDUFDGDPHQWH� EiVLFRV� WDPSRFR� UHVXOWDQ�DSURSLDGRV�SDUD�HVWD�UHDFFLyQ��/D� XWLOL]DFLyQ� GH� XQ� OLJDQGR� PHQRV� EiVLFR� TXH� OD� WULIHQLOIRVILQD� FRPR� OD� WUL�S�IOXRURIHQLOIRVILQD� FRQGXMR� D� FRQYHUVLRQHV� WRGDYtD� LQIHULRUHV� ������� LQGLFDQGR� TXH� ODV�IRVILQDV�DUtOLFDV�PHQRV�EiVLFDV�TXH�OD�WULIHQLOIRVILQD�WDPSRFR�IDYRUHFHQ�OD�UHDFWLYLGDG�HQ�OD�KLGURLPLQRDFLODFLyQ�/D�WUL�R�WROLOIRVILQD��FRQ�iQJXOR�FyQLFR�GH������UHVXOWy��GH�IRUPD�VLPLODU�DO�HVWXGLR�DQWHULRU��WRWDOPHQWH�LQHILFD]�\�OD�FRQYHUVLyQ�IXH�QXOD��(O�WULPHWLOIRVILWR����WDPELpQ�UHVXOWR�FRPSOHWDPHQWH�LQHILFD]$VtPLVPR�VH�SXGR�FRQILUPDU�TXH�GLIRVILQDV�FRPR�OD�GSSE�\�OD�GSSI�WDPSRFR�HUDQ�DGHFXDGDV��\D�TXH�OD�FRQYHUVLyQ�DOFDQ]y�WDQ�VyOR�HO�����\����UHVSHFWLYDPHQWH�'H� HVWRV� HVWXGLRV� SDUHFH� GHGXFLUVH� TXH� ORV� OLJDQGRV� PRQRGHQWDGRV�WULIHQLOIRVILQD� \� WUL�S�PHWLOIHQLOIRVILQD� VRQ� ORV� PHMRUHV� SDUD� HVWD� UHDFFLyQ�� UHVXOWDQGR�PHQRV� FRQYHQLHQWHV� ORV� OLJDQGRV� PiV� \� PHQRV� EiVLFRV�� DVt� FRPR� ORV� IRVILWRV� \� ODV�GLIRVILQDV�/D�LQIOXHQFLD�GH�ORV�OLJDQGRV�HQ�OD�UHDFFLyQ�HV�FRPSDUDEOH�D�OD�REVHUYDGD�HQ�OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� GH� SHQWHQDO� GHULYDGRV� FRQ� >5K&O�FRG�@�� HQ�SUHVHQFLD�GH�SUHVLyQ�GH�HWLOHQR���� (Q�HVWH�FDVR�ORV�PHMRUHV�UHVXOWDGRV�VH�REWXYLHURQ�FRQ�ODV� IRVILQDV� 3�S�0H�&�+����� 3�S�20H�&�+��� \� 3�S�0H�1&�+����� FRQFOX\HQGR� TXH� ODV�IRVILQDV� SRFR� EiVLFDV�� HQ� FRPSDUDFLyQ� FRQ� ODV� WULDOTXtOLFDV�� GDEDQ� ORV� PHMRUHV�UHVXOWDGRV�(Q�QXHVWUR FDVR��OD�VLWXDFLyQ�JHQHUDO�HV�VLPLODU��SHUR�PiV�PDWL]DGD�\D�TXH�3�S�0H�&�+���� GD� PHMRUHV� UHVXOWDGRV� TXH� OD� 3�S�20H�&�+����� $XQTXH� HQ� DPERV� FDVRV� HO�VLVWHPD� FDWDOtWLFR� SXHGH� FRQVLGHUDUVH� HO� PLVPR�� \D� TXH� DPERV� VRQ� VLVWHPDV�5K�&O�PRQRIRVILQD��ODV�UHDFFLRQHV QR�VRQ�H[DFWDPHQWH�LGpQWLFDV��SRU�HO�KHFKR�GH�TXH�HQ�XQ�FDVR�HV� LQWUDPROHFXODU�D�SDUWLU�GH�DOGHKtGR�\�HQ�RWUR�HV� LQWHUPROHFXODU�\�VH� WUDWD�HQ�UHDOLGDG�GH�XQD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�
������� ,QIOXHQFLD�GHO�WLSR�GH�DGLWLYR

7DPELpQ�HQ�HO� FDVR�GHO�HVWXGLR�VREUH�HO�XVR�GH� ORV�GLIHUHQWHV� LRQHV�KDOXUR� ORV�UHVXOWDGRV� IXHURQ�VLPLODUHV��$Vt�� FXDQGR�VH�XWLOL]y�HO� OLJDQGR� IOXRUXUR���E OD�FRQYHUVLyQ�GH�DOGLPLQD��D HQ�FHWLPLQD��D IXH�OD�PiV�EDMD�HQWUH�ORV�OLJDQGRV�KDOXUR��FRQ�WDQ�VyOR�XQ�������HQWUDGD����7DEOD������
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��

7DEOD������,QIOXHQFLD�GHO�WLSR�GH�DGLWLYR�HQ�OD�KLGURLPLQRDFLODFLyQ�GH��D�\��D�FRQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR���E��D�
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��

(O� EDMR� UHVXOWDGR� TXH� VH� REWXYR� FRQ� HO� OLJDQGR� IOXRUXUR� HVWi� GH� DFXHUGR� FRQ�DOJXQDV� HYLGHQFLDV� H[SHULPHQWDOHV� TXH� LQGLFDQ� TXH� HVWH� OLJDQGR� FRQILHUH� SURSLHGDGHV�FRQVLGHUDEOHPHQWH� GLIHUHQWHV� DO� FRPSOHMR�PHWiOLFR FRPSDUDGR� FRQ� ORV� UHVWDQWHV� LRQHV�KDOXUR� 3RU� RWUD� SDUWH�� HO� UHVXOWDGR�REWHQLGR�HVWi�GH�DFXHUGR� FRQ�RWURV� UHVXOWDGRV� FRQ�OLJDQGRV� IXHUWHPHQWH� HOHFWURDWUDFWRUHV�� HQ� ORV� FXDOHV� HO� FDUERQR� LPLQRDFLOR� GHO� DQLOOR�FLFORPHWDODGR�WLHQH�OD�WHQGHQFLD�D�LQVHUWDU�GH�PDQHUD�PX\�OHQWD����/D�PD\RU�FRQYHUVLyQ�GH�DOGLPLQD��D HQ�FHWLPLQD��D IXH�REWHQLGD�WDPELpQ�HQ�HVWH�FDVR�FRQ�HO�FORUXUR���F��DOFDQ]DQGR�HO�������HQWUDGD����7DEOD�������(O�EURPXUR���G�\�HO�\RGXUR���H�GLHURQ� OXJDU�D�FRQYHUVLRQHV�SURJUHVLYDPHQWH�PHQRUHV��GHO�����\�GHO������HQWUDGDV���\����'H�HVWD�PDQHUD�VH�FRQILUPD�TXH�D�PHGLGD�TXH�ODV�SURSLHGDGHV�HVWpULFDV�FRPR�UDGLRV� LyQLFRV� \� UDGLRV� FRYDOHQWHV� DXPHQWDQ� GHVGH� HO� FORUXUR� KDVWD� HO� LRGXUR�� OD�FRQYHUVLyQ�GH�OD�UHDFFLyQ�GLVPLQX\H�)LQDOPHQWH�� VH� SURFHGLy� D� DQDOL]DU� OD� LQIOXHQFLD� GH� RWURV� WLSRV� GH� DGLWLYRV�GLIHUHQWHV�D� ODV�VDOHV�GH�DPRQLR�R�DGLWLYRV�KDOXURV�� WDOHV�FRPR� OD�DQLOLQD�� \�HO� WLRIHQRO���� &XDQGR� VH� XWLOL]y� OD� DQLOLQD� � FRPR� DGLWLYR� VH� REVHUYy� TXH� OD� FRQYHUVLyQ�GLVPLQX\y�QRWDEOHPHQWH�DO�������HQWUDGD����7DEOD�������\�FXDQGR�VH�XWLOL]y�HO�WLRIHQRO�����OD� FRQYHUVLyQ� IXH� GHO� ���� �HQWUDGD� ��� 7DEOD� ������ (V� GHFLU�� DPERV�DGLWLYRV� LQDFWLYDQ�HO�VLVWHPD�FDWDOtWLFR�

������� $OJXQRV� DSRUWHV� DO� PHFDQLVPR� GH� OD� UHDFFLyQ� GH��KLGURLPLQRDFLODFLyQ�
(Q�ORV�DSDUWDGRV�DQWHULRUHV VH�KD�GHPRVWUDGR�TXH�OD�SUHVHQFLD�GH�LyQ�FORUXUR�HQ�HO�PHGLR�GH�UHDFFLyQ�DFHOHUD�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHUPROHFXODU��$Vt��HQ���KRUD�GH�UHDFFLyQ�\�HQ�ODV�PLVPDV�FRQGLFLRQHV�GH�UHDFFLyQ�OD�KLGURDFLODFLyQ�GH���KH[HQR�FRQ�OD�DOGLPLQD��D HQ�SUHVHQFLD GH�>5K�FRG��3�S�0H�&�+�����@%)���GD�OXJDU�D�XQD�FRQYHUVLyQ�GHO�����HQ�DXVHQFLD�GH�LyQ�FORUXUR�\�GHO�����HQ�VX�SUHVHQFLD�$QWHV�GH�H[SORUDU�FXiO�HV�HO�SDSHO�GHO�LyQ�FORUXUR��HV�FRQYHQLHQWH�UHFRUGDU�FXiOHV�VRQ�ODV�FDUDFWHUtVWLFDV�GHO�PHFDQLVPR��WDQWR�GH�OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWHU�FRPR�LQWUDPROHFXODU�

��� $QGHUVRQ��*��.���&URVV��5��-��$FF��&KHP��5HV���������������
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��

7DO�FRPR�VH�FRPHQWy�HQ� OD� ,QWURGXFFLyQ� �&DStWXOR����VH�KDQ� UHDOL]DGR�GLYHUVRV�HVWXGLRV� PHFDQtVWLFRV� VREUH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU�� VLHQGR� GH�GHVWDFDU� ORV�GH�0LOOHU����� \�0LOVWHLQ�� FRQ�HO�VLVWHPD�FDWDOtWLFR�QHXWUR� >5K&O�33K��@�\� ORV�WUDEDMRV� GHO� JUXSR� GH� %RVQLFK�� FRQ� HO� VLVWHPD� FDWLyQLFR� GH� URGLR�,�� GHO� WLSR�>5K�GLIRVILQD��6��@�� /DV� SULQFLSDOHV� HYLGHQFLDV� H[SHULPHQWDOHV� VREUH� HO� FLFOR� FDWDOtWLFR�DSRUWDGDV�SRU�HVWRV�DXWRUHV�IXHURQ�
D� DLVODPLHQWR�GH�OD�HVSHFLH�KH[DFRRUGLQDGD�DFLO�KLGUXUR�GH�URGLR�,,,��TXH�VH�IRUPD�SRU�DGLFLyQ�R[LGDQWH��(VTXHPD�������%�
E� GLIHUHQWHV� HVWXGLRV� LVRWySLFRV� D� SDUWLU� GH� ��SHQWHQDO� FRQ� HO� SURWyQ�DOGHKtGLFR�VXVWLWXtGR�SRU�GHXWHULR��TXH�GHPRVWUDURQ�TXH�HO�GHXWHULR�DSDUHFtD�HQ�ODV�SRVLFLyQ . \�� GH� OD�FLFORSHQWDQRQD� UHVXOWDQWH�\�DGHPiV��HQ� WRGDV� ODV�SRVLFLRQHV�GHO� SHQWHQDO� UHPDQHQWH�� (VWR� LQGLFD� TXH� OD� DGLFLyQ� R[LGDQWH� HV� UHYHUVLEOH� \� TXH�H[LVWHQ� GLIHUHQWHV� HWDSDV� LQWHUPHGLDV� WDPELpQ� UHYHUVLEOHV� TXH� GHEHQ� VHU� PXFKR�PiV�UiSLGDV�TXH�OD�HWDSD�ILQDO�H�LUUHYHUVLEOH�GH�HOLPLQDFLyQ�UHGXFWRUD��GHWHUPLQDQWH�GH�OD�YHORFLGDG�GH�UHDFFLyQ��/RV�IDFWRUHV�TXH�JRELHUQDQ�HVWD�~OWLPD�HWDSD�QR�HVWiQ�PX\� GHILQLGRV�� H[FHSWR� TXH� SUREDEOHPHQWH� HQ� OR� TXH� KDFH� UHODFLyQ� D� OD�URGLRFLFORKH[DQRQD� LQWHUPHGLD� VH� UHTXLHUH� TXH� SDUWLFLSH� XQ� FRPSOHMR� FRQ� EDMR�Q~PHUR�GH�FRRUGLQDFLyQ��(Q�HVWH�FRQWH[WR�� ORV�DXWRUHV�KDQ�SURSXHVWR�XQ�SHUILO�GH�HQHUJtD�FRUUHVSRQGLHQWH�D� ODV�SULQFLSDOHV�HWDSDV�GHO�FLFOR�FDWDOtWLFR�HQ� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ�LQWUDPROHFXODU��(VTXHPD������
F� 6H� KD� HVWXGLDGR� HO� HIHFWR� LVRWySLFR� FLQpWLFR� XWLOL]DQGR� HO� FDWDOL]DGRU� GH�:LONLQVRQ�\�VH�KD�REWHQLGR�XQ�YDORU�HQWUH����������(VWH�YDORU� LQGLFD�TXH� OD�DGLFLyQ�R[LGDQWH�QR�HV�HO�SDVR�GHWHUPLQDQWH�GH�OD�YHORFLGDG�\�HVWi�GH�DFXHUGR�FRQ�TXH�OR�VHD�OD�HOLPLQDFLyQ�UHGXFWRUD�

(VTXHPD����
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(Q� FXDQWR� D� OD� KLGURDFLODFLyQ� LQWHUPROHFXODU� H[LVWHQ� PHQRV� HVWXGLRV�PHFDQtVWLFRV� ORV� FXDOHV� VH� SXHGHQ FODVLILFDU�� HQ�DTXHOORV�TXH�SDUWHQ�GH�DOGHKtGRV�VHQFLOORV�\�ORV�TXH�XWLOL]DQ�DOGHKtGRV�FRQ�JUXSRV�TXHODWDQWHV�D��(VWXGLRV�FRQ�DOGHKtGRV�VHQFLOORV�7DPELpQ�HQ�HVWH�FDVR�0LOVWHLQ��� HQFRQWUy�TXH�DOGHKtGRV�DOLIiWLFRV�FRPR�HO�DFHWDOGHKtGR� H[SHULPHQWD� XQD� UiSLGD� DGLFLyQ� R[LGDQWH� D� WHPSHUDWXUD� DPELHQWH� DO�FRPSOHMR�QHXWUR�>5K&O�30H���@�� OR�TXH�SHUPLWH�DLVODU�FRQ�DOWR�UHQGLPLHQWR�FRPSOHMRV�HVWDEOHV�GH�KLGUXUR�GH�FLV�DFLOR�GH�URGLR�,,,��GHO�WLSR�$��(VTXHPD��������/D�YHORFLGDG�GH� UHDFFLyQ�� PHGLGD� D� �� �&�� HV� GH� SULPHU� RUGHQ� HQ� HO� DOGHKtGR� \� HQ� HO� FRPSOHMR�QHXWUR�GH�URGLR�>5K&O�33K��@�3RU�RWUD�SDUWH��D�����&��HO�FRPSOHMR�KLGUXUR�VXIUH�GHVFDUERQLODFLyQ��SURFHVR�TXH�VH�DFHOHUD�VL�VH�SURSRUFLRQD�XQ�VLWLR�H[WUD�GH�FRRUGLQDFLyQ��FRPR�HQ�HO�FDVR�GH�DEVWUDHU� HO� OLJDQGR� KDOXUR� FRQ� $J��� OR� FXDO� GD� OXJDU� D� XQD� GHVFDUERQLODFLyQ�HVSRQWiQHD��(VTXHPD������
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8VDQGR�EHQ]DOGHKtGR�GHXWHUDGR�� XQ� FDWDOL]DGRU� QHXWUR� \� SUHVLyQ�GH�HWLOHQR�SDUD�SUHYHQLU�OD�GHVFDUERQLODFLyQ��0LOVWHLQ�� KD�GHPRVWUDGR�TXH�HO�GHXWHULR�VH�LQVHUWD�HQ�ORV�JUXSRV�PHWLOR�\�PHWLOpQLFR�HQ�SURSRUFLyQ������'H�HVWD�PDQHUD��FRQFOX\H�TXH�OD�LQVHUFLyQ� GHO� DOTXHQR� WLHQH� OXJDU� GH� IRUPD� PX\� UiSLGD� \� UHYHUVLEOH� \� TXH� HVWH�HTXLOLEULR�GHEH�VHU�PiV�UiSLGR�TXH�OD�HOLPLQDFLyQ�UHGXFWRUD�E��(VWXGLRV�FRQ�DOGHKtGRV�FRQ�JUXSRV�TXHODWDQWHV�6H� KDQ� DLVODGR� GLIHUHQWHV� FRPSOHMRV� UHVXOWDGR� GH� OD� DGLFLyQ� R[LGDQWH� GH�DOGHKtGRV� DO� 5K�� VLHPSUH� HQ� IRUPD� GH� FRPSOHMR� QHXWUR�� (O� SULPHUR� GH� HOORV� IXH� HO�GHULYDGR�GH�OD�TXLQROLQD���FDUER[DOGHKtGR �$��HQ�(VTXHPD�������6XJJV�� GHPRVWUy�TXH�OD�KLGURLPLQRDFLODFLyQ�FRPLHQ]D�FRQ� OD� IRUPDFLyQ�GHO� FRPSOHMR�FLFORPHWDODGR�GH� URGLR�,,,���FX\D�FDUDFWHUL]DFLyQ�UHDOL]y�SRU�HVSHFWURVFRStD�GH�501�
��� 0LOVWHLQ��'��2UJDQRPHWDOOLFV ��������������
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0iV� DGHODQWH�� 3UHJRVLQ� \� FRO���� SURIXQGL]DURQ� HQ� OD� VtQWHVLV� \� HOXFLGDFLyQ�HVWUXFWXUDO�GH�XQD�DPSOLD�YDULHGDG�GH�FRPSOHMRV�FLFORPHWDODGRV�QHXWURV�\�FDWLyQLFRV��HQ�ORV� FXDOHV� HO� HQODFH� &�+� GH� OD� LPLQD� VH� DGLFLRQD� R[LGDWLYDPHQWH� DO� URGLR�,�� �%�� HQ�(VTXHPD�������(Q�501�GH� �+� ORV�FRPSOHMRV�FDUDFWHUL]DGRV�PRVWUDURQ�XQD� UHVRQDQFLD�SDUD�HO�KLGUXUR�HQ�XQ�UDQJR�HQWUH�/  ��������+]�\��������+]��/RV�DFRSODPLHQWRV�VSLQ�VSLQ�GHO�KLGUXUR�FRQ�HO�IyVIRUR�\�HO�URGLR�HVWiQ�IUHFXHQWHPHQWH�HQ�HO�UDQJR�HQWUH����\����+]��SRU� OR�TXH�OD�VHxDO�GHO�KLGUXUR�SXHGH�DSDUHFHU�FRPR�XQ�IDOVR�FXDGUXSOHWH��VLQ�HPEDUJR�HVWXGLRV�GH�DOWD�UHVROXFLyQ�UHYHODQ�HO�HVSHUDGR�GREOHWH�GH�WULSOHWHV�/RV�DXWRUHV� UHHPSOD]DURQ�HO� OLJDQGR�FORUXUR�SRU�GLIHUHQWHV� OLJDQGRV�QHJDWLYRV�\�QHXWURV��\�D�OD�OX]�GH�ORV�GDWRV�GH�501�\�UD\RV�;�VXJLHUHQ�TXH�HO�JUXSR�LPLQR�HMHUFH�XQD�JUDQ�LQIOXHQFLD�WUDQV�VREUH�HVWRV�VXVWLWX\HQWHV�6LJQLILFDWLYDPHQWH��HQ�DTXHOORV�FRPSOHMRV�FDWLyQLFRV�HQ�ORV�FXDOHV�VH�VXVWLWX\y�HO�OLJDQGR� FORUXUR�� \D� VHD�� SRU� FLDQXUR�� SRU� WULPHWLOIRVILWR�� SRU�PRQy[LGR�GH� FDUERQR�y�SRU�WULIODWR��ORV�DXWRUHV�QR�HQFRQWUDURQ�HYLGHQFLD�VREUH�VX�UHDFFLyQ�D�WHPSHUDWXUD�DPELHQWH��
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(VTXHPD����
7HQLHQGR� SUHVHQWH� HVWRV� HVWXGLRV�� VH� KD� SURSXHVWR� HO� PHFDQLVPR� SDUD� OD�KLGURLPLQRDFLODFLyQ�FDWDOtWLFD�GH���DOTXHQR�FRQ�HO�VLVWHPD�QHXWUR�>5K&O�33K��@�HO�FXDO�VH�UHVXPH�HQ�HO�(VTXHPD������(O� HQODFH� &�+� GH� OD� DOGLPLQD� HV� DFWLYDGR� SRU� HO� URGLR�,�� SDUD� GDU� HO� FRPSOHMR�KH[DFRRUGLQDGR� FRUUHVSRQGLHQWH� DO� KLGUXUR� GH� FLV�LPLQRDFLOR� GH� URGLR�,,,��� /D� SRVWHULRU�GLVRFLDFLyQ� GH� RWUR� OLJDQGR� IRVILQD� IDYRUHFH� OD� FRRUGLQDFLyQ� GHO� GREOH� HQODFH� \� OD�VXEVLJXLHQWH� LQVHUFLyQ� GHO� DOTXHQR� HQ� HO� HQODFH� URGLR�KLGUXUR� GD� OXJDU� DO� LQWHUPHGLR�LPLQRDFLOR�DOTXLOR� GH� URGLR�,,,��� /D� LQVHUFLyQ� WLHQH� OXJDU� VREUH� HO� FDUERQR� PHQRV�VXVWLWXtGR�� SUREDEOHPHQWH� GHELGR� D� OD� FRQJHVWLyQ� HVWpULFD� HQ� HO� FHQWUR� PHWiOLFR�� 8Q�WHUFHU�OLJDQGR�IRVILQD�TXH�EXVFD�XQ�VLWLR�GH�FRRUGLQDFLyQ�HQ�HO�FHQWUR�PHWiOLFR��SURPXHYH�OD�HWDSD�ILQDO�GH�HOLPLQDFLyQ�UHGXFWRUD��SDUD�SURGXFLU�OD�FHWLPLQD�\�UHJHQHUDU�HO�FRPSOHMR�FDWDOtWLFR� GH� URGLR�,��� )LQDOPHQWH�� OD� KLGUyOLVLV� iFLGD� GH� OD� FHWLPLQD� SXHGH� SURGXFLU� OD�FHWRQD�
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/(WDSDOHQWD

(VTXHPD�����

8Q� DVSHFWR� FODYH� HQ� WRGRV� ORV� HVWXGLRV�PHFDQtVWLFRV� KD� VLGR� HO� DLVODPLHQWR� \�FDUDFWHUL]DFLyQ� GHO� KLGUXUR�DFLO�URGLR�� UHVXOWDQWH� GH� OD� DGLFLyQ� R[LGDQWH�� SRU� OR� TXH�GHFLGLPRV�LQLFLDU�QXHVWUR�HVWXGLR�LQWHQWDQGR�LGHQWLILFDUOR�
�����������&DUDFWHUL]DFLyQ�GHO�KLGUXUR�GH�FLV�LPLQRDFLOR�GH�URGLR�,,,�

,QLFLDOPHQWH� QRV� SURSXVLPRV� HVWXGLDU� SRU� 501� OD� IRUPDFLyQ� GHO� FRPSOHMR�UHVXOWDQWH� GH� OD� DGLFLyQ� R[LGDQWH� GHO� DOGHKtGR� DO� URGLR�� \D� TXH� HVWH� WLSR� GH� FRPSOHMRV�KDEtD�VLGR�DPSOLDPHQWH�HVWXGLDGR�\�VH�GLVSRQtD�GH�ORV�GDWRV�HVSHFWURVFySLFRV�$Vt��HQ�XQ�WXER�GH�501�VH�PH]FODURQ�FDQWLGDGHV�HTXLPROHFXODUHV�GH�OD�DOGLPLQD��D \� GHO� FRPSOHMR� FDWLyQLFR� >5K�FRG��3�S�0H3K����@%)� ��E GLVXHOWRV� HQ� DFHWRQLWULOR�GHXWHUDGR��6H�UHJLVWUDURQ�HVSHFWURV�D� WHPSHUDWXUD�DPELHQWH�FDGD���PLQXWRV� �\�DO�FDER�GH� ��� PLQXWRV� QR� VH� REVHUYDED� VHxDO� GH� KLGUXUR� DOJXQD� TXH� GHQRWDUD� TXH� VH� KDEtD�SURGXFLGR�OD�DGLFLyQ�R[LGDQWH�6LQ� HPEDUJR�� FXDQGR� VH� DxDGLy� %Q0H�1&O� ��D�� GH� IRUPD� LQPHGLDWD� \� D�WHPSHUDWXUD�DPELHQWH�� VH�REVHUYy� OD� DSDULFLyQ�GH�XQD�VHxDO� GH�KLGUXUR� �FRPSXHVWR�%��(VTXHPD��������TXH�FRUUHVSRQGH�DO�KLGUXUR�GH�FLV�LPLQRDFLOR�GH�URGLR�,,,��HVWDELOL]DGR�SRU�FLFORPHWDODFLyQ�\�HO�OLJDQGR�FORUXUR�
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/D� VHxDO� GHO� KLGUXUR�DSDUHFH�D� � �������SSP�HQ� IRUPD�GH�XQ� IDOVR�FXDGUXSOHWH��FRPR� FRQVHFXHQFLD� GH� TXH� ODV� FRQVWDQWHV� GH� DFRSODPLHQWR� �-3�+� \� �-5K�+ TXH� VRQ�VLPLODUHV�\�GHO�RUGHQ�GH����+]�� WDO�FRPR�KDEtD�REVHUYDGR�HO�JUXSR�GH�3UHJRVLQ�����3RU�RWUD�SDUWH��WDPELpQ�VH�REVHUYy�FRPR�OD�VHxDO�FDUDFWHUtVWLFD�SDUD�HO�SURWyQ�GH�OD�DOGLPLQD�HQ������SSP�GHFD\y�FRQVLGHUDEOHPHQWH��)LJXUD������(VWH� UHVXOWDGR� SDUHFtD� LQGLFDU� TXH� OD� DGLFLyQ� R[LGDQWH� GH� OD� DOGLPLQD� FRQ� HO�FRPSOHMR�FDWLyQLFR�GH�URGLR�HV�XQ�SDVR�OHQWR��HO�FXDO�VH�YH�IDYRUHFLGR�SRU�OD�DGLFLyQ�GHO�OLJDQGR� FORUXUR� \� HVWDUtD� HQ� FRQWUDGLFFLyQ� FRQ� OR� REVHUYDGR� SDUD� HVWD� UHDFFLyQ� HQ� VX�YHUVLyQ�LQWUDPROHFXODU�\�WDPELpQ�LQWHUPROHFXODU��\D�TXH�OD�HOLPLQDFLyQ�UHGXFWRUD�DSDUHFH�VLHPSUH� GHVFULWD� FRPR� OD� HWDSD� OHQWD�� (V� SRU� HOOR� TXH� SHQVDPRV� HQ� UHDOL]DU� DOJXQRV�HQVD\RV� EXVFDQGR� LQIRUPDFLyQ� VREUH� HVWH� KHFKR�� 3HQVDPRV� TXH� OD� GHWHUPLQDFLyQ� GHO�HIHFWR�LVRWySLFR�FLQpWLFR�SRGtD�DSRUWDU�OX]�VREUH�HVWH�GLOHPD�
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��������� 'HWHUPLQDFLyQ�GHO�HIHFWR�LVRWySLFR�FLQpWLFR
/D� VXVWLWXFLyQ� LVRWySLFD� GHO� KLGUyJHQR� SRU� HO� GHXWHULR� HQ� HO� VXVWUDWR� � \� OD�GHWHUPLQDFLyQ�GHO�HIHFWR�LVRWySLFR��FRQVWLWX\H�XQ�PpWRGR�LQGLUHFWR��HO�FXDO�SHUPLWH�YDOLGDU�DOJXQDV�SURSXHVWDV�SDUD�ODV�SULQFLSDOHV�HWDSDV�GHO�FLFOR�FDWDOtWLFR�6L�FRQ�OD�VXVWLWXFLyQ�LVRWySLFD�GH�KLGUyJHQR�SRU�GHXWHULR��OD�YHORFLGDG�GH�UHDFFLyQ��9��SDUD� OD� IRUPDFLyQ�GHO�SURGXFWR�VLQ�GHXWHUDU�HV�PD\RU�TXH� OD�YHORFLGDG�GH� UHDFFLyQ�SDUD�IRUPDU�HO�SURGXFWR�GHXWHUDGR��GH�WDO�PDQHUD�TXH�SDUD�9&�+ !9 &�'� VH�FRQVLGHUD�XQ�HIHFWR�FLQpWLFR�LVRWySLFR�SRVLWLYR��(O� DXPHQWR� GH�PDVD� GHO� VXVWUDWR� GHXWHUDGR�SRU� OD� SUHVHQFLD�GHO� GHXWHULR�� \� HO�FRQVHFXHQWH DXPHQWR�GH�ODV�IUHFXHQFLDV�GH�YLEUDFLyQ�HQ�HVWDV�PROpFXODV�SURGXFHQ�XQD�GLVPLQXFLyQ�HQ�VX�YHORFLGDG�GH�UHDFFLyQ�IUHQWH�DO�VXVWUDWR�VLQ�GHXWHUDU��OR�FXDO�VH�SXHGH�FRUUHODFLRQDU�FRQ�HO�KHFKR�GH�TXH�HQ�HO�HVWDGR�GH�WUDQVLFLyQ�GLFKR�HQODFH�VH�URPSH�6L�VH�REVHUYD�OR�FRQWUDULR��TXH�OD�YHORFLGDG�GH�IRUPDFLyQ�GHO�SURGXFWR�GHXWHUDGR�HV�PD\RU��HV�GHFLU��9&�+ ��&�' FRUUHVSRQGH�D�XQ�HIHFWR�FLQpWLFR�LVRWySLFR�QHJDWLYR��OR�FXDO�LQGLFD�TXH�HO�HQODFH�&�+�HQ�HO�HVWDGR�GH�WUDQVLFLyQ�VH�HQFXHQWUD�UHIRU]DGR�'H� DFXHUGR� FRQ� 5\DERY���� ORV� UDVJRV� PiV� WtSLFRV� GH� DGLFLyQ� R[LGDQWH� SRU�FLFORPHWDODFLyQ�VRQ��/D�SDUWLFLSDFLyQ�GH�XQ�FRPSOHMR�FDWDOtWLFR�TXH�FRQWLHQH�XQ�PHWDO�GH�WUDQVLFLyQ� FRQ� XQ� HVWDGR� GH� R[LGDFLyQ� EDMR�� FRPR� HO� URGLR�,��� OD� QHFHVLGDG� GH� XQD�LQVDWXUDFLyQ�FRRUGLQDWLYD�\�TXH�OD�FLQpWLFD�REVHUYDGD�SUHVHQWH� LQKLELFLyQ�SRU�H[FHVR�GHO�OLJDQGR��$GHPiV��HO�YDORU�GHO�HIHFWR�LVRWySLFR�FLQpWLFR��VH�HQFXHQWUD�HQ�HO�UDQJR�GH�EDMR�D�PRGHUDGR�HQWUH���\���(O� JUXSR� GH� &DPSEHOO� \�0LOOHU�� KD�PHGLGR� HO� HIHFWR� LVRWySLFR� FLQpWLFR� SDUD� OD�UHDFFLyQ�LQWUDPROHFXODU�FRQ�HO�VLVWHPD�QHXWUR�>5K&O�33K���@��PHGLDQWH�GRV�H[SHULPHQWRV�OOHYDGRV�D�FDER�DO�����\�DO�����GH�FRQYHUVLyQ��FRQ�XQD�UHODFLyQ�DOGHKtGR�URGLR�GH������\������UHVSHFWLYDPHQWH��/RV�H[SHULPHQWRV�VH�UHDOL]DURQ�FRQ�PH]FODV�HTXLPROHFXODUHV�GH���KH[HQDO�\���KH[HQDO���G�� VXVWUDWRV�TXH�FRPSLWLHURQ� IUHQWH�DO� VLVWHPD�FDWDOtWLFR�QHXWUR�GH�:LONLQVRQ��HQ� VROXFLyQ� GH� EHQFHQR�� D� XQD� WHPSHUDWXUD� GH� ��� �&�� /D� FRPSDUDFLyQ� GH� ODV�FRPSRVLFLRQHV� LVRWySLFDV� GHO� SURGXFWR� \� GHO� UHDFWDQWH� GHXWHUDGR� SHUPLWLHURQ� GHWHFWDU�YDORUHV�N+�.' HQ�HO�UDQJR����������FRQFOX\HQGR�TXH�HO�HQODFH�OD�DGLFLyQ�R[LGDQWH�QR�HUD�OD�HWDSD�OHQWD�GH�OD�YHORFLGDG�GH�UHDFFLyQ��,QFLDOPHQWH�VH�VLQWHWL]y�OD�DOGLPLQD�GHXWHUDGD��D��G D�SDUWLU�GH�EHQ]DOGHKtGR���G\�OD���DPLQR���SLFROLQD��D��HQ�7+)�\�0.����D������&��(VTXHPD�������
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(VTXHPD�����
3DUD�GHWHUPLQDU�HO�HIHFWR� LVRWySLFR�FLQpWLFR�VH� OOHYDURQ�D�FDER�GRV�HQVD\RV�QR�FRPSHWLWLYRV��HQ�SDUDOHOR��HQ�LGpQWLFDV�FRQGLFLRQHV�GH�UHDFFLyQ��(Q�HO�SULPHU�HQVD\R�VH�XWLOL]y� OD� DOGLPLQD� VLQ� GHXWHUDU� �D�� HO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� ��E \� HO� FORUXUR� GH�DPRQLR���D��HQ�����PO�GH�DFHWRQLWULOR��(Q�HO�VHJXQGR��VH�VXVWLWX\y�OD�DOGLPLQD��D SRU�OD�DOGLPLQD�GHXWHUDGD��D��G� (Q�DPERV�FDVRV��VH�UHGXMR�HO�WLHPSR�GH�UHDFFLyQ�GH�XQD�KRUD�D����PLQXWRV�FRQ�HO�ILQ�GH�IDYRUHFHU�HO�SURFHVR�FLQpWLFR�VREUH�HO�WHUPRGLQiPLFR�7UDQVFXUULGR� HO� WLHPSR� HVWDEOHFLGR�� VH� GHWXYLHURQ� ODV� GRV� UHDFFLRQHV� \� VH�GHWHUPLQDURQ� ODV� FRQYHUVLRQHV� GH� DOGLPLQD� HQ� FHWLPLQD� �D�� REWHQLHQGR� XQ� ������� GHO�SURGXFWR�VLQ�GHXWHUDU� \ XQ��������SDUD�HO�SURGXFWR�GHXWHUDGR��/D� UHODFLyQ�HQWUH�HVWDV�FRQYHUVLRQHV� SHUPLWLy� FDOFXODU� XQ� YDORU� GH� N&�+�N&�'�  � ����� SDUD� HO� HIHFWR� LVRWySLFR�FLQpWLFR��(O�VHJXQGR�H[SHULPHQWR�SURGXMR�FRQYHUVLRQHV�GHO��������SDUD�HO�SURGXFWR�VLQ�GHXWHUDU�\�GHO��������SDUD�HO�SURGXFWR�GHXWHUDGR��OR�FXDO�SHUPLWLy�GHWHUPLQDU�XQ�YDORU�GH�N&�+�N&�'  � ������ 'H� HVWD� PDQHUD� VH� HVWDEOHFLy� HO� YDORU� SURPHGLR� GH� ����� HO� FXDO� VH�PDQWXYR�HQ�HO�UDQJR�GH����������VLPLODU�DO�GHWHUPLQDGR�SUHYLDPHQWH�SRU�&DPSEHOO�SDUD�OD�UHDFFLyQ�LQWUDPROHFXODU��SRU�OR�TXH�ODV�FRQFOXVLRQHV�GHEHQ�VHU�VLPLODUHV�(O�YDORU�GH������SRU�VHU�PHQRU�GH����FRUUHVSRQGH�D�XQ�HIHFWR�FLQpWLFR�VHFXQGDULR��OR�FXDO�VH�LQGLFD�TXH�OD�HWDSD�GH�DGLFLyQ�R[LGDQWH��HQ�OD�TXH�VH�URPSH�HO�HQODFH�&�'��QR�SXHGH� VHU� OD� HWDSD� OHQWD� GH OD� UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ� HQ� SUHVHQFLD� GHO� LyQ�FORUXUR� (O�PLVPR�HQVD\R�VH�UHDOL]y�XWLOL]DQGR�H[FOXVLYDPHQWH�HO�FRPSOHMR�FDWLyQLFR���E��SHUR�HQ�ODV�FRQGLFLRQHV�HQ�ODV�TXH�OD�FRQYHUVLyQ�GH�OD�DOGLPLQD�FRQ�KLGUyJHQR�HUD�EDMD��FRQ�GHXWHULR�HUD�SUiFWLFDPHQWH�QXOD��UHVXOWDQGR�PX\�GLItFLO�FXDQWLILFDU�HO�UHVXOWDGR��SRU�OR�TXH�QR�VH�REWXYLHURQ�UHVXOWDGRV�FRQFOX\HQWHV�HQ�HVWH�HQVD\R�
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��������� ,QIOXHQFLD� GH� ORV� VXVWLWX\HQWHV� VREUH� HO� DX[LOLDU� GH�FLFORPHWDODFLyQ
'H�OD�GHWHUPLQDFLyQ�GHO�HIHFWR�LVRWySLFR�FLQpWLFR�HQ�OD�KLGURDFLODFLyQ�LQWHUPROHFXODU�KHPRV�SRGLGR�FRQFOXtU�TXH�HQ�HO�FDVR�GH�ORV�FRPSOHMRV�QHXWURV�OD�DGLFLyQ�R[LGDQWH�QR�HV�OD�HWDSD�OLPLWDQWH�GH�OD�YHORFLGDG�GH�UHDFFLyQ�&RQ�HO� ILQ� GH�REWHQHU� LQIRUPDFLyQ�DGLFLRQDO� HQ�HVWH� VHQWLGR� VH� OOHYy�D�FDER�XQ�HVWXGLR� VREUH� OD� LQIOXHQFLD� GH� ORV� VXVWLWX\HQWHV� SUHVHQWHV� HQ� HO� FLFOR� SLULGLQD� HQ� OD�YHORFLGDG� GH� UHDFFLyQ�� 1XHVWUD� KLSyWHVLV� GH� SDUWLGD� HUD� TXH�� FRPR� HV� FRQRFLGR�� ORV�OLJDQGRV�GDGRUHV�IDYRUHFHQ�OD�DGLFLyQ�R[LGDQWH��PLHQWUDV�TXH�ORV�DFHSWRUHV�IDYRUHFHQ�OD�HOLPLQDFLyQ� UHGXFWRUD�� 'DGR�� TXH� OD� ~OWLPD� HWDSD� GHO� SURFHVR� GHEH� VHU� OD�GHVFRRUGLQDFLyQ� GH� OD� SLULGLQD� GHO� PHWDO�� HV� GHFLU�� pVWD� GHEH� SHUPDQHFHU� FRRUGLQDGD�GXUDQWH� OD�HOLPLQDFLyQ� UHGXFWRUD��SHQVDPRV�HQ�HVWXGLDU�HO�HIHFWR�VREUH� OD�YHORFLGDG�GH�UHDFFLyQ� GH� VXVWLWX\HQWHV� TXH� UHWLUHQ� R� GRQHQ� GHQVLGDG� HOHFWUyQLFD� SUHVHQWHV� HQ� OD�SRVLFLyQ�SDUD �S���FRQ�UHODFLyQ�DO�JUXSR�LPLQR�\�HQ�OD�SRVLFLyQ�PHWD��P���FRQ�UHODFLyQ�DO�QLWUyJHQR�SLULGtQLFR�3DUD� HOOR� VH� VLQWHWL]DURQ� WUHV� QXHYDV� DOGLPLQDV� �F�� �H \� �J�� D� SDUWLU� GH�EHQ]DOGHKtGR�� \� OD���DPLQR���SLFROLQD��F�� OD���DPLQRSLULGLQD��H \� OD���DPLQR���FORUR���DPLQRSLULGLQD��J �(VTXHPD�������
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(VTXHPD�����
&XDQGR�VH� UHDOL]y� OD�KLGURLPLQRDFLODFLyQ�GH���KH[HQR��D FRQ� OD�DOGLPLQD��F�� OD�FXDO�WLHQH�HO�JUXSR�HOHFWURGDGRU�PHWLOR�HQ�OD�SRVLFLyQ���GHO�DQLOOR�SLULGtQLFR�VH�REWXYR�XQD�FRQYHUVLyQ�HQ�FHWLPLQD�GHO������(VTXHPD�������&RQ� OD� DOGLPLQD� �H�� OD� FXDO� QR� WLHQH� VXVWLWX\HQWH� HQ� OD� SRVLFLyQ� �� GHO� DQLOOR�SLULGtQLFR��VH�REWXYR�XQD�FRQYHUVLyQ�HQ�FHWLPLQD�GHO������PLHQWUDV�TXH�FRQ�OD�DOGLPLQD��J��OD�FXDO�SUHVHQWD�XQ�JUXSR�HOHFWURDWUDFWRU�FRPR�HO�FORUR�HQ�OD�SRVLFLyQ����VH�REWXYR�OD�PD\RU�FRQYHUVLyQ�HQ�FHWLPLQD��GHO�������(VTXHPD�������
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(VTXHPD�����
/D�PD\RU�FRQYHUVLyQ�REWHQLGD�FRQ�OD�DOGLPLQD��J SUREDEOHPHQWH�HV�GHELGD�D�TXH�UHWLUD� GHQVLGDG� HOHFWUyQLFD� GHO� FHQWUR� PHWiOLFR� �(VTXHPD� ������ \� IDYRUHFH� HQ� PD\RU�PHGLGD�OD�HWDSD�ILQDO�H�LUUHYHUVLEOH�GH�OD�HOLPLQDFLyQ�UHGXFWRUD�

1 1
&O

5K&O/
5

,QWHUPHGLR,PLQRDFLODOTXLOR�GH�URGLR��,,,�

�

(VTXHPD�����
6H� FRQILUPD� TXH� HO� VXVWLWX\HQWH� TXH� UHWLUD� GHQVLGDG� HOHFWUyQLFD� GHO� FHQWUR�PHWiOLFR�� FRPR� VXFHGH� FRQ� OD� DOGLPLQD� �J�� IDYRUHFH� ORV� SURFHVRV� GH� GHVFRRUGLQDFLyQ�DVRFLDGRV�FRQ�OD�HWDSD�GH�HOLPLQDFLyQ�UHGXFWRUD��ORV�FXDOHV�SXHGHQ�HVWDU�UDOHQWL]DGRV�HQ�HO�FDVR�GH�XWLOL]DU�VREUH�HO�DX[LOLDU�GH�FLFORPHWDODFLyQ��VXVWLWX\HQWHV�HOHFWURGDGRUHV�FRPR�HO�JUXSR�PHWLOR��FRPR�HV�HO�FDVR�GH�OD�DOGLPLQD��F�(V� GHFLU�� ORV� HVWXGLRV� UHDOL]DGRV� VREUH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�XQ�VLVWHPD�FDWDOtWLFR�QHXWUR�FRPR�HO�TXH�GHEH�REWHQHUVH�FXDQGR�VH�DxDGH�XQ�FORUXUR�GH�DPRQLR�VREUH�XQ�FRPSOHMR�FDWLyQLFR�� LQGLFDQ�TXH�OD�HWDSD�OLPLWDQWH�GH� OD� YHORFLGDG� GH� OD� UHDFFLyQ� HV� OD� HOLPLQDFLyQ� UHGXFWRUD� GH� IRUPD� VLPLODU� D� OR� TXH�VXFHGH�HQ�HO�SURFHVR� LQWUDPROHFXODU��6LQ�HPEDUJR��HO�KHFKR�GH�TXH�QR�VH�SURGX]FD� OD�DGLFLyQ�R[LGDQWH�D� WHPSHUDWXUD�DPELHQWH�� \�TXH�VH�SURGX]FD�GH� IRUPD� UiSLGD�DO�DxDGLU�FORUXUR�SDUHFH�LQGLFDU�TXH�HQ�DXVHQFLD�GH�FORUXUR�OD�HWDSD�OLPLWDQWH�SXHGD�VHU�OD�DGLFLyQ�R[LGDQWH��
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/RV�H[WHQVRV�HVWXGLRV�PHFDQtVWLFRV�VREUH�KLGURDFLODFLyQ�LQWUDPROHFXODU�HVWiQ�HQ�FRQWUDGLFFLyQ� FRQ� HVWD� REVHUYDFLyQ� \D� TXH� FRQILUPDQ� TXH� WDQWR� FRQ� FDWDOL]DGRUHV�QHXWURV�FRPR�FRQ�FDWLyQLFRV��OD�HWDSD�OLPLWDQWH�HV�OD�HOLPLQDFLyQ�UHGXFWRUD�$QDOL]DQGR�FRQ�XQ�SRFR�PDV�GH�GHWDOOH�HO�SUREOHPD��REVHUYDPRV�TXH�WRGRV�ORV�HVWXGLRV�PHFDQtVWLFRV� VREUH� OD� UHDFFLyQ� LQWUDPROHFXODU�� VH� UHDOL]DQ�GLUHFWDPHQWH� VREUH�DOGHKtGRV� \� XQD� EXHQD� SDUWH� GH� ORV� HVWXGLRV� VREUH� OD� UHDFFLyQ� LQWHUPROHFXODU� OR� VRQ�WDPELpQ� GLUHFWDPHQWH� VREUH� DOGHKtGRV�� \� H[LVWHQ� SRFRV� GDWRV� VREUH� OD� UHDFFLyQ� GH�KLGURLPLQRDFLODFLyQ� LQWHUPROHFXODU�� PiV� DOOi� GH� ORV� HVWXGLRV� VLQWpWLFRV� GH� 3UHJRVLQ� \�FRO���� 3HQVDPRV� TXH� OD� GLIHUHQFLD� SRGUtD� HVWDU� SUHFLVDPHQWH� HQ� ODV� FDUDFWHUtVWLFDV�HVWUXFWXUDOHV�GH� OD�DOGLPLQD�\�VX� LQWHUDFFLyQ�FRQ�HO�PHWDO��3DUD� LQWHQWDU�HQFRQWUDU�DOJ~Q�LQGLFLR� HQ� HVWH� VHQWLGR�� HQ� FRODERUDFLyQ� FRQ� HO� 'U�� %R� �,&,4��� VH� KDQ� OOHYDGR� FDER�FiOFXORV�WHyULFRV�

��������� &iOFXORV�')7�VREUH�ORV�LQWHUPHGLRV�GH�DGLFLyQ�R[LGDQWH
$QWHULRUPHQWH�KHPRV�FRPHQWDGR�TXH�3UHJRVLQ�\�FRO�����KDEtDQ�OOHYDGR�D�FDER�OD�VtQWHVLV�GH�GLIHUHQWHV�FRPSOHMRV�GH�URGLR�GH�IyUPXOD�JHQHUDO�%��(VTXHPD�������UHVXOWDGR�GH� OD� DGLFLyQ�R[LGDQWH�GH� OD�DOGLPLQD��D�DO� FRPSOHMR� >5K&O�&2'�@� ���33K��� \�DGHPiV�FRQVLJXLHURQ�UHVROYHU�OD�HVWUXFWXUD�GH�UD\RV�;�FXDQGR�HO�KDOyJHQR�HUD�\RGR��3RU�HOOR��HQ�SULPHU� OXJDU� VH� OOHYy� D� FDER� XQ� FiOFXOR� ')7� LQWHQWDQGR� UHSURGXFLU� ORV� GDWRV� GH� OD�HVWUXFWXUD� FULVWDOLQD�� &RPR� VH� SXHGH� REVHUYDU� HQ� OD� )LJXUD� ���� \� HQ� OD� 7DEOD� ���� HO�DFXHUGR� HQWUH� OD� HVWUXFWXUD� GH� UD\RV�;� \� OD� HVWUXFWXUD� RSWLPL]DGD� D� QLYHO� ')7� HV�H[FHOHQWH�� /D� HVWUXFWXUD� VH� UHSURGXFH� VDWLVIDFWRULDPHQWH�� VL� ELHQ� KD\� TXH� WHQHU� HQ�FXHQWD�TXH�HO�OLJDQGR�UHDO�33K� KD�VLGR�PRGHODGR�FRQ�3+��

)LJXUD����
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7DEOD� ����� &RPSDUDFLyQ� GH� GLVWDQFLDV� \� iQJXORV� VHOHFFLRQDGRV� GHO� FDWLyQ� %��(VTXHPD� ������ REWHQLGRV� GH� OD� HVWUXFWXUD� GH� UD\RV�;��� \� SRU� FiOFXORV� D� QLYHO�')7�D�

'LVWDQFLDV $QJXORV
5K�1 ������������� 3�5K�3 �������������5K�& ������������ 1�5K�& ������������5K�, ������������� 3�5K�, ������������5K�3 ������������ 3�5K�, ������������5K�3 ������������ ,�5K�& ��������������5K�+ ����� ������ ,�5K�1 ������������

D��&iOFXORV�')7�HQWUH�SDUpQWHVLV

$� FRQWLQXDFLyQ� VH� OOHYy� D� FDER� OD� RSWLPL]DFLyQ� GH� ODV� HVWUXFWXUDV� GH� GLYHUVRV�LQWHUPHGLRV� SRVLEOHPHQWH� LQYROXFUDGRV� HQ� OD� UHDFFLyQ�� &RQFUHWDPHQWH� XQ� LQWHUPHGLR�SUHYLR� D� OD� DGLFLyQ� R[LGDQWH� �,FLV�� ,WUDQV�� \� HO� SURGXFWR� GH� OD� PLVPD� �,,FLV�� ,,WUDQV���FRQVLGHUDQGR� FRPSOHMRV� QHXWURV� FRQ� FORUXUR� FRRUGLQDGR� ��� HVWUXFWXUDV� VXSHULRUHV�� \�FDWLyQLFRV� VLQ� FORUXUR� ��� HVWUXFWXUDV� LQIHULRUHV�� �)LJXUD� ������ /RV� YDORUHV� GH� HQHUJtD�FRUUHVSRQGHQ�D�OD�HVWDELOLGDG�UHODWLYD�GH�ORV�FRPSXHVWRV�HQ�NFDO�PRO���/DV� FRQFOXVLRQHV� SUHOLPLQDUHV� TXH� VH� GHVSUHQGHQ� GH� HVWRV� UHVXOWDGRV� VRQ� ODV�VLJXLHQWHV�(Q� ORV� FRPSOHMRV� FDWLyQLFRV� �VLQ� FORUXUR��� VH� REVHUYD� OD� IRUPDFLyQ� GH� XQ�LQWHUPHGLR�SODQRFXDGUDGR�GH�5K�,��FRQ�DPERV��iWRPRV�GH�QLWUyJHQR�GH�OD�SLULGLQD�\�GH�OD�LPLQD�FRRUGLQDGRV�DO�PHWDO��,��/D�LQWHUDFFLyQ�URGLR�1�LPLQD�VH�SLHUGH�FXDQGR�VH�FRRUGLQD�FORUXUR��/D�DGLFLyQ�R[LGDQWH�HQ�ORV�FRPSOHMRV�FDWLyQLFRV�HV�HQGRWpUPLFD��PLHQWUDV�TXH�HO�FDVR�GH�FRPSOHMRV�QHXWURV�HV�OLJHUDPHQWH�H[RWpUPLFD��(O�SURGXFWR�GH�OD�DGLFLyQ�R[LGDQWH�HV� PXFKR�PiV� HVWDEOH� HQ� HO� FDVR� GH� ORV� FRPSOHMRV� QHXWURV�� 6LQ� KDEHU� FDUDFWHUL]DGR�WRGDYtD� ORV� HVWDGRV� GH� WUDQVLFLyQ� FRUUHVSRQGLHQWHV�� �76����� \� VLQ� FRQVLGHUDU� RWURV�LVyPHURV� SRVLEOHV�� OD� PHQRU� GLIHUHQFLD� GH� HQHUJtD� HQWUH� ORV� FRPSOHMRV� , \� ,, HQ� ORV�FRPSOHMRV�QHXWURV��R�OR�TXH�HV�OR�PLVPR��OD�HOHYDGD�HVWDELOLGDG�GHO�FRPSOHMR�, HQ�HO�FDVR�GH� FRPSOHMRV� FDWLyQLFRV�� SRGUtDQ� H[SOLFDU� HO� DXPHQWR� GH� OD� YHORFLGDG� GH� OD� DGLFLyQ�R[LGDQWH�FXDQGR�VH�DxDGH�FORUXUR�DO�PHGLR�GH�UHDFFLyQ�
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/RV� DQWHULRUHV� UHVXOWDGRV� QRV� SHUPLWHQ� SURSRQHU� XQD� PRGLILFDFLyQ� DO� FLFOR�FDWDOtWLFR� GH� OD� UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ� LQWHUPROHFXODU�� DxDGLHQGR� XQD� HWDSD�SUHYLD�TXH�FRQVLVWLUtD�HQ�OD�FRRUGLQDFLyQ�GH�OD�DOGLPLQD�DO�URGLR�SDUD�GDU�XQ�TXHODWR�HQ�HO�TXH�HVWiQ�LPSOLFDGRV�ORV�GRV�QLWUyJHQRV�GH�OD�DOGLPLQD��(VTXHPD��������(VWH�TXHODWR�HV�PX\�HVWDEOH�� \� HYROXFLRQD�SDUD�GDU� OD� DGLFLyQ�R[LGDQWH� FRQ�GLILFXOWDG��6LQ� HPEDUJR�� HQ�SUHVHQFLD�GHO�LyQ�FORUXUR��pVWH�VH�FRRUGLQD�DO�PHWDO�IDYRUHFLHQGR�OD�DSHUWXUD�GHO�TXHODWR�\�OD� DGLFLyQ� R[LGDQWH�� (O� UHVWR� GH� ODV� HWDSDV� GHO� FLFOR� FDWDOtWLFR� VRQ� VLPLODUHV� D� ODV�DQWHULRUPHQWH�SURSXHVWDV�
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(VTXHPD�����
(O� DQWHULRU� FLFOR� FDWDOtWLFR� WDPELpQ� H[SOLFD� ORV� EDMRV� UHQGLPLHQWRV� REWHQLGRV�FXDQGR� VH� XWLOL]DQ� GLIRVILQDV�� \D� TXH� FRPR� SXHGH� REVHUYDUVH� H[LVWHQ� GLIHUHQWHV�LQWHUPHGLRV� HQ� ORV� TXH� VyOR� VH� UHTXLHUH� OD� SUHVHQFLD�GH�XQ� OLJDQGR� IRVIRUDGR�� FX\D�IRUPDFLyQ�HVWDUi�GLILFXOWDGD�VL�H[LVWHQ�OLJDQGRV�TXHODWR�
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���������([WHQVLyQ�GH�OD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ
&RQ� HO� ILQ� GH� H[SORUDU� HO� DOFDQFH� GH� OD� UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ� FRQ� HO�VLVWHPD�FDWDOtWLFR� FDWLyQLFR���E \�HO� FORUXUR���D�� OD�DOGLPLQD��D VH�KL]R� UHDFFLRQDU�FRQ�XQD�YDULHGDG�GH���DOTXHQRV��7DEOD������&XDQGR�VH�XWLOL]y���SHQWHQR��E�� OD�FRQYHUVLyQ�GH� OD� UHDFFLyQ�HQ� OD�FHWLPLQD��KIXH�GHO������XQ�SRFR�PHQRU�FRQ�UHODFLyQ�DO���KH[HQR��D��FX\D�FRQYHUVLyQ�HQ�OD�FHWLPLQD��D��OD�FXDO�VLUYH�FRPR�YDORU�GH�UHIHUHQFLD��IXH�GHO��������\����7DEOD������&XDQGR�VH�XWLOL]y���RFWHQR��F��DXPHQWy�OD�FRQYHUVLyQ�HQ�OD�FHWLPLQD��L DO������\�FRQ���GHFHQR��G��OD�FRQYHUVLyQ�HQ�OD�FHWLPLQD��M IXH�GHO��������\����7DEOD������&XDQGR� VH� XWLOL]y� XQD� ROHILQD� LQWHUQD�� FRPR� FLFORKH[HQR� �H�� OD�KLGURLPLQRDFLODFLyQ�LQWHUPROHFXODU�UHVXOWy�FRPSOHWDPHQWH�LQHILFD]��FRQ�HO����GH�FHWLPLQD��N �HQWUDGD����7DEOD�������OR�FXDO�SXHGH�HVWDU�UHODFLRQDGR�FRQ�HO�LPSHGLPHQWR�HVWpULFR�GH�HVWH� YROXPLQRVR� VXVWUDWR�� FRPSRUWDPLHQWR� TXH� KD� VLGR� UHSRUWDGR� SRU� -XQ� SDUD� OD�KLGURDFLODFLyQ�LQWHUPROHFXODU�FRQ�HO�VLVWHPD�FDWDOtWLFR�QHXWUR�6H�DPSOLy�HO�KRUL]RQWH�VLQWpWLFR�GH� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�FRQ�RWUDV�DOGLPLQDV�HQ� ODV�FXDOHV�VH�YDULy�HO� VXVWLWX\HQWH�HQ� OD�SRVLFLyQ�SDUD� �S�� VREUH�HO�JUXSR�IHQLOR�GHO�EHQ]DOGHKtGR��FRQ�HO�ILQ�GH�REVHUYDU�ORV�HIHFWRV�HOHFWUyQLFRV�R�HVWpULFRV�VREUH�HO� DQLOOR� FLFORPHWDODGR�� ORV� FXDOHV� SRGUtDQ� VHU� SRFR� UHSUHVHQWDWLYRV� GHELGR� D� OD�PD\RU�GLVWDQFLD�FRQ�UHODFLyQ�DO�FHQWUR�PHWiOLFR�&RQ� OD� DOGLPLQD� �O� TXH� SRVHH� XQ� VXVWLWX\HQWH� HOHFWURDWUDFWRU� FRPR� HO� IO~RU�� OD�KLGURDFLODFLyQ�GH���KH[HQR�GLR�OXJDU�D�XQD�FRQYHUVLyQ�HQ�OD�FHWLPLQD��O GHO������HQWUDGD���� 7DEOD� ������ PLHQWUDV� TXH� FRQ� OD� DOGLPLQD� �P�� TXH� SRVHH� HO� VXVWLWX\HQWH� S�WULIOXRURPHWLOR��VH�DOFDQ]y�XQD�FRQYHUVLyQ�HQ� OD�FHWLPLQD��P GHO������HQWUDGD����7DEOD������� 3RU�HO�FRQWUDULR��OD�SUHVHQFLD�GH�XQ�JUXSR�GDGRU�FRPR�HO�S�PHWLOR�HQ�OD�DOGLPLQD��Q SUHVHQWy�XQ� OLJHUR�DXPHQWR�GH� OD�FRQYHUVLyQ�HQ� OD�FHWLPLQD��Q TXH�DOFDQ]y�HO������HQWUDGD����7DEOD�������PLHQWUDV�TXH� OD� SUHVHQFLD�VREUH� OD�DOGLPLQD��S�� GHO�JUXSR� WHUF�EXWLOR�FRQGXMR�D�XQ�GHVFHQVR�GH�OD�FRQYHUVLyQ�HQ�OD�FHWLPLQD��S�KDVWD�HO������GLItFLO�GH�MXVWLILFDU�FRQVLGHUDQGR�HO�LPSHGLPHQWR�HVWpULFR�GH�HVWH�VXVWLWX\HQWH�\D�TXH�VH�HQFXHQWUD�PX\�DOHMDGR�GHO�FHQWUR�UHDFWLYR��HQWUDGD����7DEOD������6H� FRQFOX\H� TXH� OD� SUHVHQFLD� VREUH� HO� VXVWUDWR� DOGLPLQD�� GH� GLIHUHQWHV�VXVWLWX\HQWHV�HQ�OD�SRVLFLyQ�S� GHO�JUXSR�IHQLOR�GHO�EHQ]DOGHKtGR��QR�SURGXFH�GLIHUHQFLDV�VLJQLILFDWLYDV� HQ� OD� FRQYHUVLyQ� HQ� ODV� UHVSHFWLYDV� FHWLPLQDV�� FRQ� UHODFLyQ� D� OD� DOGLPLQD�TXH�SUHVHQWD�HO�EHQ]DOGHKtGR�VLQ�VXVWLWXtU�
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�D� &RQGLFLRQHV�GH�UHDFFLyQ���� ���PPROHV����D �����PPROHV����� ���PPROHV�������O�����PRO��GHO�VLVWHPD�FDWDOtWLFR��WROXHQR����PO����K�����&��\�iFLGR�EHQ]RLFR�� �����PPROHV��R�0.��������PJ���E� 6LVWHPD�FDWDOtWLFR�>�FRG�5K�3�3�S�0H&�+������@%)� ��%Q0H�1&O����F� 7HPSHUDWXUD�GH�����&��G� 7LHPSR����KRUDV�

(V� GH� VHxDODU�� TXH� D� SDUWLU� GHO� DOGHKtGR� �� HQ� QLQJXQR� GH� ORV� GRV� HQVD\RV�DQWHULRUHV� VH� GHWHFWy� OD� IRUPDFLyQ� GH� HVWHUHV�� 6LQ� HPEDUJR�� � FXDQGR� VH� UHDOL]y� OD�UHDFFLyQ�VXVWLWX\HQGR�HO�iFLGR�EHQ]RLFR�SRU� OD�0.���� OD�FRQYHUVLyQ�GLVPLQX\y�KDVWD�HO������HQWUDGD����7DEOD������3XHVWR�TXH�HQ�HVWH�FDVR�VH�GHWHFWDED�\D�OD�SUHVHQFLD�GH�OD�FHWRQD���E FXDQGR�VH�XWLOL]DED�WULIHQLOIRVILQD��\�GH�IRUPD�VLPLODU�D�FXDQGR�VH�SDUWLy�GH�EHQ]DOGHKtGR��VH�OOHYy�D�FDER�XQ�HVWXGLR�VREUH�HO�HIHFWR�GH�OLJDQGRV�YROXPLQRVRV�HQ�OD�UHDFFLyQ��
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&RQ�3&\� VH�UHDOL]y�XQ�HQVD\R�HQ�SUHVHQFLD�GH�iFLGR�EHQ]RLFR�\�RWUR�HQ�SUHVHQFLD�GH�0.�����(Q�DPERV�FDVRV�VH�REVHUYy�XQD�GLVPLQXFLyQ�GH�OD�FRQYHUVLyQ�KDVWD�HO�����\������ UHVSHFWLYDPHQWH�� PLHQWUDV� TXH� OD� VHOHFWLYLGDG� GH� OD� FHWRQD� ��E DXPHQWy�OLJHUDPHQWH�KDVWD�HO����\������UHVSHFWLYDPHQWH��HQWUDGDV�������7DEOD������&XDQGR�VH�XWLOL]y�WUL�WHUF�EXWLOIRVILQD�ORV�UHVXOWDGRV�IXHURQ�WDPELpQ�SREUHV��\D�TXH�OD�FRQYHUVLyQ� VyOR� DOFDQ]y� HO� ���� \� HO� SRUFHQWDMH� GH� FHWRQD� ��E� QR� VXSHUy� HO� �����7DPSRFR�HQ�HVWH�FDVR�VH�GHWHFWy�OD�SUHVHQFLD�GHO�LVyPHUR���F��HQWUDGD����7DEOD������$O� LJXDO�TXH�VXFHGLy FRQ� OD�KLGURDFLODFLyQ� LQWHUPROHFXODU�GH���RFWLQR�FRQ�EHQ]DOGHKtGR��FXDQGR� VH� SDUWLy� � GH� FLFORKH[DQRFDUEDOGHKtGR� �� OD� XWLOL]DFLyQ� GH� OLJDQGRV� GH� JUDQ�iQJXOR� FyQLFR� \� EiVLFRV�� FRQGXMR�D�EDMDV� FRQYHUVLRQHV�\�VHOHFWLYLGDGHV��REVHUYiQGRVH�XQ�LQFUHPHQWR�VLJQLILFDWLYR�GH�OD�FHWRQD���E��DXQTXH�LQVXILFLHQWH�D�HIHFWRV�SUiFWLFRV��
����� +LGURLPLQRDFLODFLyQ�LQWHUPROHFXODU�GH���DOTXLQRV�

&RQ�HO�ILQ�GH�GHWHUPLQDU�VL�OD�FLQpWLFD�GH�IRUPDFLyQ�GH�OD�DOGLPLQD�LQWHUPHGLD�LQFLGH�HQ� OD� UHDFFLyQ� JOREDO� GH� KLGURDFLODFLyQ� GH� ��RFWLQR� FRQ� EHQ]DOGHKtGR� QRV� SURSXVLPRV�UHDOL]DU� OD� UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ� LQWHUPROHFXODU�GH�DOTXLQRV� WHUPLQDOHV�D�SDUWLU�GH�OD�DOGLPLQD��D SUHYLDPHQWH�VLQWHWL]DGD��&XDQGR�VH�XWLOL]y�OD�DOGLPLQD��D��HO�DOTXLQR��� \�FDWDOL]DGRU�GH�:LONLQVRQ�HQ�WROXHQRD� ���&� GXUDQWH� �� KRUDV� VH� REWXYR� XQD� FRQYHUVLyQ� GHO� ���� \� XQD� VHOHFWLYLGDG� HQ� OD�FHWLPLQD� ���D� �GHO� ����� MXQWR� FRQ� XQ� ���� GH� OD� FHWLPLQD���E �HQWUDGD� ��� 7DEOD� ������&XDQGR�VH�DXPHQWy�OD�WHPSHUDWXUD�D�����&�OD�FRQYHUVLyQ�IXH�GHO������\�OD�VHOHFWLYLGDG�HQ�OD�FHWLPLQD���D�IXH�GHO������HQWUDGD����7DEOD������&XDQGR�VH�XWLOL]y�VLVWHPD�FDWDOtWLFR� � >5K�FRG��3�S�0H&�+�����@%)� HQ�SUHVHQFLD�GH�%Q0H�1&O� OD� FRQYHUVLyQ� VH�PDQWXYR�HQ�HO� ����\� OD� VHOHFWLYLGDG�HQ� OD�FHWLPLQD��� IXH�VLPLODU�D�ODV�DQWHULRUHV��HQWUDGD����7DEOD������&XDQGR� VH� HPSOHy� HO� SUHFXUVRU� FDWDOtWLFR� >5K���&O��FRG�@� MXQWR� FRQ� HO� OLJDQGR�YROXPLQRVR�WUL�R�WROLOIRVILQD�OD�FRQYHUVLyQ�GLVPLQX\y�QRWDEOHPHQWH�KDVWD�HO������HQWUDGD���� 7DEOD� ����� \� HO� SRUFHQWDMH� GH� FHWLPLQD� ��E VH� LQFUHPHQWy� KDVWD� HO� ����� GH� IRUPD�VLPLODU�D�OR�REVHUYDGR�HQ�OD�UHDFFLyQ�JOREDO�GH�KLGURDFLODFLyQ�&XDQGR� VH� XWLOL]y� XQD� IRVILQD� FRQ� HO� iQJXOR� FyQLFR� GH� ����� SHUR� PXFKR� PHQRV�EiVLFD��FRPR�HV� OD� WUL�SHQWDIOXRURIHQLOIRVILQD�� WDPSRFR�VH�REVHUYy�XQ�FDPELR�QRWDEOH�QL�HQ�OD�FRQYHUVLyQ��QL�HQ OD�VHOHFWLYLGDG�GH�OD�FHWLPLQD�����HQWUDGD����7DEOD�����/D�XWLOL]DFLyQ�GH�OLJDQGRV�PRQRIRVILQD�YROXPLQRVRV�FRPR�OD�WUL�WHUF�EXWLOIRVILQD�\�OD�WULFLFORKH[LOIRVILQD��QR�IDYRUHFLHURQ�XQ�DXPHQWR�HQ�OD�FRQYHUVLyQ��OD�FXDO�SRU�HO�FRQWUDULR�GLVPLQX\y�KDVWD�HO����\�HO������UHVSHFWLYDPHQWH��HQWUDGDV���\����7DEOD�����
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D�� &RQGLFLRQHV� GH� UHDFFLyQ�� � �D� ��PPRO��� �� ��� PPRO��� �� PO� GH� 7ROXHQR�� �� PRO� �� GHO�VLVWHPD�FDWDOtWLFR��WLHPSR���KRUDV�E� /DV� FHWLPLQDV� ��D \� ��E VH� LGHQWLILFDURQ� SRU� &*�(0� \� FRPSDUDQGR� FRQ� HO� 501� GHO�FUXGR�GH�UHDFFLyQ�F� 6LVWHPD�FDWDOtWLFR�FDWLyQLFR���E \�HO�DGLWLYR���D�G� (Q� ODV� HQWUDGDV� �� D� �� VH� XWLOL]D� HO� VLVWHPD� FDWDOtWLFR� QHXWUR� TXH� VH� SUHSDUD� ³LQ� VLWX´�SDUWLU�GHO�SUHFXUVRU�>5K����&O��FRG�@���\�HO�OLJDQGR�PRQRIRVILQD��HQ�UHODFLyQ�5K�/�GH���D���H�� 6H� VLQWHWL]D� OD� DOGLPLQD� D� SDUWLU� GH� EHQ]DOGHKtGR� \� HO� DX[LOLDU� GH� FLFORPHWDODFLyQ�� ��&ORUR���DPLQRSLULGLQD��J�
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&XDQGR�VH�XWLOL]y�HO�OLJDQGR�FRQ�XQ�iQJXOR�FyQLFR�PHQRU�D�OD�WULIHQLOIRVILQD��GH������\� FRQ� XQ� JUXSR� DOTXtOLFR� FRPR� OD� PHWLOGLIHQLOIRVILQD�� OD� FRQYHUVLyQ� IXH� GHO� ����� \� OD�VHOHFWLYLGDG�HQ� OD�FHWLPLQD�UDPLILFDGD���D��GLVPLQX\y�OLJHUDPHQWH�DO������PLHQWUDV�TXH�OD�VHOHFWLYLGDG�HQ�OD�FHWLPLQD�WUDQV ��E��DXPHQWy�DO������HQWUDGD����7DEOD�����)LQDOPHQWH��FRQ�HO�ILQ�GH�REVHUYDU�OD�LQIOXHQFLD�GHO�VXVWLWX\HQWH�VREUH�HO�DX[LOLDU�GH�FLFORPHWDODFLyQ�� HQ� HO� FDVR� GH� KLGURLPLQRDFLODFLyQ� GH� ��DOTXLQRV�� VH� UHDOL]y� XQ� HQVD\R�H[SORUDWRULR�FRQ� OD�DOGLPLQD�SUHYLDPHQWH�VLQWHWL]DGD��J�� FRQ�VXVWLWX\HQWH���FORUR��VREUH�HO�DQLOOR�SLULGtQLFR��HQ�OXJDU�GHO�JUXSR�PHWLOR�HQ�SRVLFLyQ���HQ�OD�DOGLPLQD��D�6LQ�HPEDUJR��FXDQGR�VH�XWLOL]y� OD�DOGLPLQD��J��HQ�OD�KLGURLPLQRDFLODFLyQ�FRQ����� OD�FRQYHUVLyQ� \� OD� VHOHFWLYLGDG� QR� SUHVHQWDURQ� YDULDFLRQHV� VLJQLILFDWLYDV�� REWHQLpQGRVH� XQ�����GH�FRQYHUVLyQ�\�SRUFHQWDMHV�GH�VHOHFWLYLGDG�GH�XQ�����SDUD�OD�FHWLPLQD�UDPLILFDGD���D \�XQ�����SDUD�OD�FHWLPLQD�WUDQV ��E��VHJ~Q�OD�HQWUDGD����7DEOD�����(Q�UHVXPHQ��HO�SURGXFWR�PD\RULWDULR�HQ�OD�KLGURLPLQRDFLODFLyQ GH��D \�����VLHPSUH�IXH�OD�FHWLPLQD�UDPLILFDGD�y�YLQtOLFD���D��6H�GHEH�FRQVLGHUDU� TXH�SRU� HO� FRQWUDULR�� OD�FHWLPLQD�FLV ��E QR� IXH�GHWHFWDGD�HQ�QLQJXQR�GH�ORV�HQVD\RV�UHDOL]DGRV�'HO�HVWXGLR�UHDOL]DGR�VH�SXHGH�FRQFOXtU�OR�VLJXLHQWH�D� (Q� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� GH� DOTXLQRV� HO� XVR� GH� OLJDQGRV� YROXPLQRVRV�FRQGXFH� D� LQFUHPHQWDU� HO� SRUFHQWDMH� GH� FHWRQD� ��E FRQ� UHVSHFWR� D� OD� ��D��PD\RULWDULD�KDELWXDOPHQWH��DXQTXH�HOOR�HV�D�FRVWD�GH�XQD�GLVPLQXFLyQ�LPSRUWDQWH�GH�OD�FRQYHUVLyQ��E� &XDQGR�OD�FRQYHUVLyQ�EDMD��VH�REVHUYDQ�FDQWLGDGHV�SURJUHVLYDPHQWH�VXSHULRUHV�GH�pVWHUHV�LQVDWXUDGRV��UHVXOWDGR�GH�OD�DGLFLyQ�GH�iFLGR�EHQ]RLFR�DO�DOTXLQR��(VWD�UHDFFLyQ� VHFXQGDULD� VH� SXHGH� VXSULPLU� XWLOL]DQGR� 0.����� DXQTXH� HQWRQFHV� ODV�FRQYHUVLRQHV�VRQ�OLJHUDPHQWH�LQIHULRUHV��F� /D�WHQGHQFLD�HQ�OD�UHDFFLyQ�GH�KLGURLPLQRDFLODFLyQ�HV�VLPLODU�D�OD�REVHUYDGD�HQ�OD�KLGURDFLODFLyQ�
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/D�KLGURDFLODFLyQ�LQWUDPROHFXODU�GH�VXVWUDWRV�DQiORJRV�DO���SHQWHQDO�SDUD�REWHQHUFLFORSHQWDQRQDV� XWLOL]DQGR� VLVWHPDV� FDWDOtWLFRV� GH� URGLR�,�� FRQ� OLJDQGRV� PRQRIRVILQD� \�GLIRVILQD�VH�KD�HVWXGLDGR�DPSOLDPHQWH��VHJ~Q�OR�GHVFULWR�HQ�HO�&DStWXOR���/RV� GHULYDGRV� GH� ��SHQWHQDO� XWLOL]DGRV� HQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�LQWUDPROHFXODU�KDQ�VLGR�REWHQLGRV�SRU�YtDV�VLQWpWLFDV�GLIHUHQWHV�(QWUH�ORV�PpWRGRV�PiV�XVDGRV�VH�HQFXHQWUD�HO�UHRUGHQDPLHQWR�GH�&ODLVHQ�GH�ORV�FRUUHVSRQGLHQWHV� DOLOYLQLOpWHUHV� TXH� VH� GHULYDQ� GH� OD� YLQLODFLyQ� GH� DOFRKROHV� DOtOLFRV�FDWDOL]DGD�SRU�+J����FX\RV�UHQGLPLHQWRV�JOREDOHV�SXHGHQ�HVWDU�HQWUH�HO����\�����\�FX\RV�SURFHGLPLHQWRV� SXHGHQ� UHVXOWDU� WHGLRVRV� SRU� ORV� EDMRV� SXQWRV� GH� HEXOOLFLyQ� GH� ORV�DOGHKtGRV�TXH�VH�SURGXFHQ����2WURV� PpWRGRV� FRQVLVWHQ� HQ� OD� DOLODFLyQ� GH� DOGHKtGRV� FRQ� EURPXUR� GH� DOLOR� H�KLGUXUR�GH�SRWDVLR��� R�HQ� OD�DOLODFLyQ�GH�ODV�FRUUHVSRQGLHQWHV�HQDPLQDV���� 7DPELpQ�VH�KDQ�REWHQLGR���SHQWHQDOHV�D�SDUWLU� GH� UHDFWLYRV�GH�*ULJQDUG�DOtOLFRV�\�y[LGR�GH�HWLOHQR��FRQ� SRVWHULRU� R[LGDFLyQ� GHO� DOFRKRO� UHVXOWDQWH� D� DOGHKtGR���� 2WUD� UXWD� PX\� YHUViWLO��LQYROXFUD�OD�DGLFLyQ�FRQMXJDGD�GH�YLQLOFXSUDWRV�D�DOGHKtGRV�.����LQVDWXUDGRV����$�SDUWLU�GH�VXVWUDWRV�DQiORJRV�GHO���SHQWHQDO��REWHQLGRV�SRU� ODV�DQWHULRUHV�YtDV�VLQWpWLFDV��VH�DQDOL]DQ�D�FRQWLQXDFLyQ��DOJXQRV�GH�ORV�UHVXOWDGRV�PiV�UHSUHVHQWDWLYRV�TXH�VH� KDQ� REWHQLGR� SDUD� OD� KLGURDFLODFLyQ� LQWUDPROHFXODU� XWLOL]DQGR� VLVWHPDV� FDWDOtWLFRV�QHXWURV�\�FDWLyQLFRV�/RV�VXVWUDWRV�VHOHFFLRQDGRV��D�VHPHMDQ]D�FRQ�ORV�VXVWUDWRV�TXH�VH�SURGXFLUiQ�D�SDUWLU�GH�SHQWRVDV��SUHVHQWDQ�VXVWLWX\HQWHV�YDULDGRV�HQ�ODV�SRVLFLRQHV��������\������7DEOD������
��� 5KRDGV��6��-���5DXOLQV��1��5��2UJ��5HDFW����������������� *URHQHZHJHQ��3��.DOOHQEHUJ��+���*HQ��$��7HWUDKHGURQ�/HWW��������������� '\NH��6��)��7KH�&KHPLVWU\�RI�HQDPLQHV��&DPEULGJH�8QLYHUVLW\�3UHVV��1HZ�<RUN��������� /LQVWUXPHOOH��*���/RUQH��5���'DQJ��+��3��7HWUDKHGURQ�/HWW���������������� 7URVW��%��0���7LPNR��-��0���6WDQWRQ��-��/��-��&KHP��6RF���&KHP��&RPPXQ� ����������
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7DEOD� ����� (VWXGLR� FRPSDUDWLYR� GH� ODV� FRQGLFLRQHV� GH� UHDFFLyQ� SDUD� OD�KLGURDFLODFLyQ� LQWUDPROHFXODU� GH� VXVWUDWRV� DQiORJRV� GHO� ��SHQWHQDO� D�FLFORSHQWDQRQD�
(QWUDGD 6XVWUDWR &RQGLFLRQHV�GH�UHDFFLyQ>5K@��7��&���W 3URGXFWR &RQY����
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,QLFLDOPHQWH�� HO� JUXSR� GH� 6DNDL� GHVFULELy� OD� UHDFFLyQ� HVWHTXLRPpWULFD� SDUD� OD�FLFODFLyQ� GH� VXVWUDWRV� GHO� WLSR� ��SHQWHQDO� SDUD� SURGXFLU� FLFORSHQWDQRQDV� FRQ�VXVWLWX\HQWHV� HQ� ODV� SRVLFLRQHV� �� \� ��� HQ� SUHVHQFLD� GHO� FRPSOHMR� GH� :LONLQVRQ�� D�WHPSHUDWXUD�DPELHQWH��HQ�XQ�WLHPSR�QR�GHWHUPLQDGR��FRQ�XQ�UHQGLPLHQWR�HQWUH�HO����\�HO������VHJ~Q�OD�HQWUDGD����GH�OD�7DEOD�����0iV�DGHODQWH��/DURFN��2HUWOH�\�3RWWHU�� UHDOL]DURQ�OD�SUHSDUDFLyQ�GH�XQD�YDULHGDG�GH� DOGHKtGRV� ����LQVDWXUDGRV�� VLQWHWL]DGRV� SRU� GLYHUVRV� PpWRGRV� H� LQYHVWLJDURQ� TXH�SXHGHQ� VHU� KLGURDFLODGRV� GH� IRUPD� LQWUDPROHFXODU� XWLOL]DQGR� ��� PRO�� GHO� VLVWHPD�FDWDOtWLFR��EDMR�SUHVLyQ�GH�HWLOHQR�(O� VLVWHPD� FDWDOtWLFR� QHXWUR� VH� SUHSDUy� �LQ� VLWX�� D� SDUWLU� GHO� GtPHUR�FORURELV�FLFORRFWHQR�� GH� URGLR�,�� \� GRV� HTXLYDOHQWHV� GH� PRQRIRVILQD� SRU� URGLR�� /D�YDULDFLyQ�GHO�OLJDQGR�IRVILQD�SHUPLWLy�FRPSUREDU�TXH�OLJDQGRV�PiV�EiVLFRV��FRPR�OD�WUL�S�20H�IRVILQD�UHVXOWDURQ�PiV�DFWLYRV�)UHQWH� DO� DQWHULRU� VLVWHPD� FDWDOtWLFR�� ORV� DXWRUHV� FRQFOX\HURQ� TXH� ORV�DOGHKtGRV�LQVDWXUDGRV� VXVWLWXtGRV� HQ� ODV� SRVLFLRQHV� �� \� ��� JHQHUDURQ� ORV� PD\RUHV� UHQGLPLHQWRV��PLHQWUDV�TXH�ORV�VXVWLWXtGRV�HQ�ODV�SRVLFLRQHV��������\�HQ�� SURGXMHURQ�ODV�FRQYHUVLRQHV�PiV�EDMDV��OR�FXDO�VH�SXGR�FRPSUREDU�HQ�ORV�FDVRV�GHO�����GLPHWLO���SHQWHQDO��HO����DOLO���FLFORKH[DQR�FDUER[DOGHKtGR�� \� HO� FLFORKH[HQRFDUER[DOGHKtGR�� ORV� FXDOHV� UHVXOWDURQ�WRWDOPHQWH�LQDFWLYRV��FRQ�XQ����GH�FRQYHUVLyQ�UHVSHFWLYDPHQWH��HQWUDGDV������\����7DEOD������ 6LQ�HPEDUJR��HO�R�9LQLOEHQ]DOGHKtGR�SURGXMR�XQ����GH�SURGXFWR�FtFOLFR��HQWUDGD����7DEOD�������\�VRUSUHQGHQWHPHQWH��HO� ���9LQLOFLFORKH[DQR�FDUER[DOGHKtGR� ULQGLy�HO������HQWUDGD����7DEOD������3RVWHULRUPHQWH�� ORV�HVWXGLRV�PHFDQtVWLFRV�GH�)DLUOLH�\�%RVQLFK�� FRQ�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�GHO� WLSR� >5K�GSSH��VRO��@��SHUPLWLHURQ�SURSRQHU�TXH� ODV�HWDSDV�GHQWUR�GHO� FLFOR�FDWDOtWLFR� UHVXOWDQ�PiV� UiSLGDV��GHELGR�D� OD� LQVDWXUDFLyQ�FRRUGLQDWLYD�� OD�FDUJD�SRVLWLYD�GHO�VLVWHPD�FDWLyQLFR�\�D�OD�GLVSRVLFLyQ�FLV GH�ORV�OLJDQGRV�IRVILQD��$GHPiV� OD� QDWXUDOH]D� ELGHQWDGD� GHO� OLJDQGR� GLIRVILQD� SURSRUFLRQD� HVWDELOLGDG� D�ODV� HWDSDV� LQWHUPHGLDV� GH� FRRUGLQDFLyQ� \� GHVFRRUGLQDFLyQ�� FRQWULEX\HQGR� D� VXSULPLU� OD�GHVFDUERQLODFLyQ� \� OD� IRUPDFLyQ�GH� VXESURGXFWRV�GHO� WLSR� FLFORSURSDQR�� TXH� VH�SXHGHQ�GDU�IUHQWH�DO�FRPSOHMR�GH�:LONLQVRQ�
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(O� SUHFXUVRU� FDWDOtWLFR� >5K�GSSH��VRO��@&O2�� IXH� SUHSDUDGR�SRU� KLGURJHQDFLyQ�GH�XQD� VXVSHQVLyQ� PHWDQyOLFD� GH� >5K�GSSH��1%'�@&O2����� 6H� KD� SURSXHVWR� TXH� HQ� XQ�VROYHQWH�FRQ�EDMD� IXHU]D�GH�FRRUGLQDFLyQ�FRPR�HO�GLFORURPHWDQR��HO�SUHFXUVRU�FDWDOtWLFR�H[LVWH� FRPR� XQ� PRQyPHUR�� VL� HO� DQLyQ� HV� SHUFORUDWR� \� FRPR� XQ� GtPHUR� VL� HV�WHWUDIOXRUERUDWR��PLHQWUDV�TXH�HQ�DFHWRQLWULOR�OD�HVSHFLH�FDWDOtWLFD�UHVXOWD�VHU�LQDFWLYD�(Q� OD�PD\RUtD�GH� ORV�HQVD\RV�� ORV�DXWRUHV�HQFRQWUDURQ�TXH�HO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR�UHVXOWD�PiV�DFWLYR�FRQ�UHODFLyQ�D�ORV�VLVWHPDV�QHXWURV��&XDQGR�XWLOL]DURQ�HQWUH���\����PRO��GH�5K�FRQ�UHODFLyQ�DO�VXVWUDWR��HQ�SUHVHQFLD�GH�XQD�YDULHGDG�GH���SHQWHQDO��FRQ�VXVWLWX\HQWHV�HQ�ODV�SRVLFLRQHV���\�y����ORV�UHQGLPLHQWRV�IXHURQ�VXSHULRUHV�DO������D�����&��D�GLIHUHQFLD�GH�ORV�VXVWUDWRV�GLVXVWLWXtGRV�HQ�SRVLFLRQHV�����������\�����ORV�FXDOHV�SUREDEOHPHQWH�SUHVHQWDQ�XQ�JUDQ�LPSHGLPHQWR�HVWpULFR�IUHQWH�DO�VLVWHPD�FDWDOtWLFR�'H�HVWD�PDQHUD��FXDQGR�VH�XWLOL]y���PRO��GH�5K�FRQ�UHODFLyQ�DO�VXVWUDWR��FRQ�HO�VXVWUDWR� ����GLPHWLO���SHQWHQDO� \� �� PRO�� FRQ� HO� VXVWUDWR� R�YLQLOEHQ]DOGHKtGR�� VH�REWXYLHURQ�XQRV�UHQGLPLHQWRV�GHO�����\�GHO�����UHVSHFWLYDPHQWH��VHJ~Q�OD�FRPSDUDFLyQ�TXH�VH�SXHGH�REVHUYDU�HQ�ODV�HQWUDGDV���\���GH�OD�7DEOD�����-DPHV� \� <RXQJ�� GHVFULELHURQ� OD� KLGURDFLODFLyQ� LQWUDPROHFXODU� GH� OD� PH]FOD�UDFpPLFD� �5�6����IHQLO���PHWLO���SHQWHQDO� XWLOL]DQGR� �� PRO�� GHO� VLVWHPD� FDWLyQLFR�>5K�TXLUDIRV��VROYHQWH��@�� HO� FXDO� VH� IRUPD� PHGLDQWH� KLGURJHQDFLyQ� GHO� FRPSOHMR�>5K�TXLUDIRV��FRG�@%)� GXUDQWH� ��� PLQXWRV� D� ��� �&�� (O� UHQGLPLHQWR� DOFDQ]DGR� IXH� GHO�����\�HO�HH GHO�HQDQWLyPHUR��6��GHO������HQWUDGD����7DEOD������(Q�UHVXPHQ��VH�REVHUYD�TXH�ORV�UHQGLPLHQWRV�DOFDQ]DGRV�SDUD�OD�KLGURDFLODFLyQ�LQWUDPROHFXODU�GH�GHULYDGRV�GHO���SHQWHQDO��FRQ�VXVWLWX\HQWHV�HQ�OD�SRVLFLyQ��������\�����QR�KDQ�VLGR�QRWDEOHV��VDOYR�HO�FDVR�H[FHSFLRQDO�GH�OD�HQWUDGD����7DEOD�����$�GLIHUHQFLD�GH�ORV�HMHPSORV�DQWHULRUHV��ORV�WUDEDMRV�PiV�UHFLHQWHV�VH�RULHQWDQ�D�XWLOL]DU�VXVWUDWRV�DQiORJRV�GHO���SHQWHQDO��SHUR�FRQ�VXVWLWX\HQWHV�HQ�ORV�FDUERQRV���\����ORV� FXDOHV� SUHVHQWDQ� H[FHOHQWHV� UHQGLPLHQWRV� SDUD� OD� KLGURDFLODFLyQ� FDWDOtWLFD�LQWUDPROHFXODU�FXDQGR�VH�XWLOL]DQ�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�'H� HVWD� PDQHUD�� 'XFUD\�� 5RXVVHDX� \� 0LRVNRZVNL��� KDQ� VLQWHWL]DGR� XQ�LQWHUPHGLR� FODYH� SDUD� OD� VtQWHVLV� GH� %UHIHOGLQ� $� �%)$��� FRPSXHVWR� GH� LQWHUpV� SRU� VX�DFWLYLGDG�ELROyJLFD��OD�FXDO�LQFOX\H�HIHFWRV�DQWLWXPRUDOHV��DQWLI~QJLFRV�\�DQWLYLUDOHV�(Q� OD� SULPHUD� HWDSD� GH� OD� UXWD� VLQWpWLFD�� ORV� DXWRUHV� UHDOL]DQ� OD� KLGURDFLODFLyQ�LQWUDPROHFXODU� FDWDOtWLFD� DVLPpWULFD� GH� XQD� PH]FOD� UDFpPLFD� GHO� ��SHQWHQDO� �(VTXHPD������� XWLOL]DQGR� XQ� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� TXH� GLULJH� D� OD� IRUPDFLyQ� GH�FLFORSHQWDQRQDV�ySWLFDPHQWH�SXUDV�� ODV�FXDOHV�VH�REWLHQHQ�FRPR�XQD�PH]FOD�����GH� OD�WUDQV���5��5��FLFORSHQWDQRQD�\�OD�FLV���5��6��FLFORSHQWDQRQD�
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*DEOH� \� +HQ]�� KDQ� GHVFULWR� HO� ~QLFR� FDVR� HQ� HO� FXDO� VH� KD� DSOLFDGR� OD�KLGURDFLODFLyQ� LQWUDPROHFXODU� VREUH� FRPSXHVWRV� GHULYDGRV� GH� '�JOXFRVD�� FRQ� HO� ILQ� GH�IRUPDU�FDUERFLFORV�GH�FLQFR�\�VHLV�PLHPEURV��$O�PDWHULDO�GH�SDUWLGD�VH�OH�LPSXVLHURQ�ORV�FRQGLFLRQDQWHV�HVWUXFWXUDOHV�GH�SRVHHU�XQ�JUXSR�DOGHKtGR�TXH�QR�HVWp�HQ�HTXLOLEULR�FRQ�XQD� IRUPD� KHPLDFHWiOLFD�� VLWXDFLyQ� FDUDFWHUtVWLFD� HQ� D]~FDUHV�� \� WHQHU� ORV� JUXSRV�KLGUR[LORV�SURWHJLGRV�SDUD�VXSULPLU�UHDFFLRQHV�LQGHVHDGDV�$Vt�� HO� DOLO� GHULYDGR����TXH� VH�PXHVWUD� HQ�HO�(VTXHPD������ UHDFFLRQD� FRQ�XQD�FDQWLGDG�FDWDOtWLFD�GH�>5K&O�33K���@��EDMR���DWPyVIHUD�GH�HWLOHQR��HQ�GLFORURPHWDQR�FRPR�GLVROYHQWH��GXUDQWH����KRUDV�\�D�WHPSHUDWXUD�DPELHQWH��SDUD�GDU�OD�FLFORKH[DQRQD��� FRQ�XQ�����GH�UHQGLPLHQWR��/RV�DXWRUHV�H[SOLFDQ�TXH�VH�IRUPD�OD�FLFORKH[DQRQD�HQ�OXJDU�GH�OD� HVSHUDGD�PHWLOFLFORSHQWDQRQD�� SUREDEOHPHQWH� SRU� OD� JUDQ� WHQVLyQ� TXH� FRQOOHYDUtD� OD�SURGXFFLyQ�GHO�UHVSHFWLYR�WULFLFOR�IXVLRQDGR��FRQ�FDGD�DQLOOR�IRUPDGR�SRU�FLQFR�PLHPEURV�
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'H�HVWD�PDQHUD��VH�REVHUYD�XQD�YH]�PiV��TXH�ORV�FDUERKLGUDWRV�\�VXV�GHULYDGRV�SXHGHQ� VHU� LPSRUWDQWHV� SUHFXUVRUHV� VLQWpWLFRV�� IiFLOPHQWH� GLVSRQLEOHV� \� FRQ� XQD�HVWHUHRTXtPLFD�GHILQLGD�� OR�FXDO�SHUPLWH�TXH�VH�XWLOLFHQ�FRPR�VXVWUDWRV�GH�SDUWLGD�SDUD�H[SORUDU�UHDFFLRQHV�FDWDOL]DGDV�SRU�PHWDOHV�GH�WUDQVLFLyQ���� $GHPiV��GH�HVWRV�HMHPSORV�SDUHFH�GHVSUHQGHUVH�TXH�FXDQGR�HO�JUXSR�IRUPLOR�\�HO�DOTXHQR�VRQ�VXVWLWX\HQWHV�GH�XQFLFOR� \� WLHQHQ� HVWHUHRTXtPLFD� UHODWLYD� FLV�� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU�SXHGH�WUDQVFXUULU�FRQ�UHQGLPLHQWRV�DFHSWDEOHV�/D�VtQWHVLV�GH�FDUERFLFORV�D�SDUWLU�GH�D]~FDUHV� UHVXOWD� UHOHYDQWH�SRUTXH�VH�KDQ�HQFRQWUDGR� DQLOORV� FDUERFtFOLFRV� SROLKLGUR[LODGRV� HQ� QXPHURVRV� SURGXFWRV� QDWXUDOHV� \�PROpFXODV� ELROyJLFDPHQWH� DFWLYDV�� WDOHV� FRPR� LQKLELGRUHV� JOLFRVLGDVD�� DQWLELyWLFRV�DPLQRJOLFyVLGRV�� IRVIDWRV� GH� LQRVLWRO� \� FDUEDQXFOHyVLGRV�� $SUR[LPDFLRQHV� VLQWpWLFDV� GH�HVWRV� FRPSXHVWRV� REWHQLGRV� D� SDUWLU� GHO� ³SRRO´� TXLUDO� D� PHQXGR� FRPLHQ]DQ� FRQ� OD�FDUERFLFODFLyQ�GH�ORV�D]~FDUHV�DGHFXDGRV���� /D�VtQWHVLV�GH�DQLOORV�FDUERFtFOLFRV�D�SDUWLU�GH�FDUERKLGUDWRV�KD�VLGR�HO�WHPD�GH�QXPHURVRV�HVWXGLRV�GXUDQWH�PiV�GH�GRV�GpFDGDV����(Q�HVWH�FRQWH[WR��QRV�SODQWHDPRV� LQLFLDOPHQWH�VLQWHWL]DU� ORV�VXVWUDWRV�DQiORJRV�GHO���SHQWHQDO��� \�����\�HVWXGLDU�VX�WUDQVIRUPDFLyQ�HQ�ODV�FLFORSHQWDQRQDV�HQDQWLRSXUDV��� \� ���� SRU� PHGLR GH� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWUDPROHFXODU�� /RV�FRPSXHVWRV��� \��� VH�SXHGHQ�REWHQHU�D�SDUWLU�GH�ODV�SHQWRVDV�'�5LERVD��� \���GHVR[L�'�ULERVD�����SRU�PHGLR�GH�SURFHGLPLHQWRV�GHVFULWRV�HQ�OD�ELEOLRJUDItD��(VTXHPD�����
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��� 'LVFXVLyQ�GH�UHVXOWDGRV
������6tQWHVLV�\�FDUDFWHUL]DFLyQ�GH����D�SDUWLU�GH�'�ULERVD

'H� IRUPD� JHQHUDO�� SDUD� OD� VtQWHVLV� GH� ORV� VXVWUDWRV� �� \� ���� VH� VLJXHQ� UXWDV�SDUDOHODV�� 3ULPHUR� VH� GHEH� IRUPDU� HO� ��2�PHWLOJOXFyVLGR� \� OXHJR� VH� SURWHJHQ� ORV�KLGUR[LORV� VHFXQGDULRV� HQ� ODV� SRVLFLRQHV� �� \� �� HQ HO� FDVR� GH� OD� SHQWRVD� ���� y� HQ� OD�SRVLFLyQ� ��� HQ� HO� FDVR� GH� OD� SHQWRVD� �� \� D� FRQWLQXDFLyQ�� VH� DFWLYD� HO� FDUERQR� ���SURGXFLHQGR� HO� \RGRGHULYDGR�� )LQDOPHQWH�� OD� UHGXFFLyQ� GHO� \RGR� FRQ� =Q� GD� OXJDU D� OD�IUDJPHQWDFLyQ�UHGXFWRUD�GHO�DQLOOR�RULJLQDQGR�HO�SHQWHQDO�VXVWLWXtGR�$� SDUWLU� GH� OD� '�ULERVD� ���� \� VLJXLHQGR� XQD� PHWRGRORJtD� TXH� LQFRUSRUD� DOJXQDV�PRGLILFDFLRQHV� DO� PpWRGR� GHVFULWR� SRU� *DOORV��� \� 3DTXHWH���� HQ� OD� SULPHUD� HWDSD� VH�UHDOL]y� VLPXOWiQHDPHQWH� OD� SURWHFFLyQ� GHO� KLGUR[LOR� DQRPpULFR� \� ORV� KLGUR[LORV�VHFXQGDULRV� HQ� ODV� SRVLFLRQHV� �� \� ����� SDUD� REWHQHU� HO� 0HWLO� ����2�LVRSURSLOLGHQ���'�ULERIXUDQyVLGR�����FRQ�HO������GH�UHQGLPLHQWR��(VTXHPD�����
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$� FRQWLQXDFLyQ� HO� JUXSR� FRUUHVSRQGLHQWH�DO� KLGUR[LOR� SULPDULR� GHO� FDUERQR���� VH�VXVWLWX\y� SRU� \RGR�� WUDQVIRUPDQGR� HO� FRPSXHVWR� ���� HQ� HO� FRPSXHVWR� \RGDGR� ����FRUUHVSRQGLHQWH� DO� 0HWLO� ��'HVR[L���\RGR�����2�LVRSURSLOLGHQ���'�ULERIXUDQyVLGR�� FRQ� HO����� GH� UHQGLPLHQWR�� HVTXHPD� ����� SRU� PHGLR� GHO� PpWRGR� FOiVLFR� TXH� XWLOL]D� LRGR� \�WULIHQLOIRVILQD�HQ�SUHVHQFLD�GH�LPLGD]RO����/D� FRPELQDFLyQ�GH� WULIHQLOIRVILQD�� \RGR�H� LPLGD]RO� VH�KD�HPSOHDGR�SUHYLDPHQWH�FRPR�XQ�VLVWHPD�HILFD]�SDUD� OD� LRGDFLyQ� UHJLRVHOHFWLYD�GH�KH[RSLUDQyVLGRV��(O� LPLGD]RO�DFHOHUD� OD� UHDFFLyQ� \� SUHYLHQH� TXH� OD� IRVILQD� \� HO� LRGR� IRUPHQ� XQD� VDO� LQVROXEOH���� /D�GLILFXOWDG�GH�OD�UHDFFLyQ�HVWi�HQ�HOLPLQDU�HO�y[LGR�GH�WULIHQLOIRVILQD��HO�FXDO�SXHGH�FRHOXtU�FRQ�HO�SURGXFWR�HQ�OD�HWDSD�GH�SXULILFDFLyQ�3DUD�HYLWDU�HVWH�SUREOHPD��FRPR�SURFHGLPLHQWR�DOWHUQDWLYR�HQ�HO�FDVR�GH�HPSOHDU�D]~FDUHV� QR� SURWHJLGRV�� HO� JUXSR� GH� 0DGVHQ���� SURSRQH� VXVWLWXtU� OD� FURPDWRJUDItD� GH�FROXPQD�WUDGLFLRQDO�SRU�XQD�FURPDWRJUDItD�GH�FROXPQD�GH�IDVH�UHYHUVD�TXH�XWLOL]D�JHO�GH�VtOLFH� ��� IXQFLRQDOL]DGD� FRQ JUXSRV� RFWDGHFLOR�� 'H� HVWD� PDQHUD�� FRQ� OD� PH]FOD� DJXD�PHWDQRO�������SULPHUR�VH�HOX\HQ�ODV�VDOHV�GH�LPLGD]ROLR�\�OXHJR�HO�SURGXFWR�(Q�OD�WHUFHUD�\�~OWLPD�HWDSD��VH�OOHYy�D�FDER�OD�DSHUWXUD�GHO�DQLOOR�GHO�FRPSXHVWR�� FRQ� HO� ILQ� GH� REWHQHU� HO� DOGHKtGR� ����LQVDWXUDGR�� FRPSXHVWR� ���� PHGLDQWH� XQD�UHDFFLyQ� TXH� FRUUHVSRQGH� D� XQD� IUDJPHQWDFLyQ� UHGXFWRUD� y� HOLPLQDFLyQ� GH� %RRUG�� HQ�SUHVHQFLD�GH�=Q�\�YLWDPLQD�%���/D� UHGXFFLyQ� GH� PHWLO� ��GHVR[L���KDOR�KH[RSLUDQyVLGRV�� PHGLDGD� SRU� =Q� R� =Q�DFWLYDGR��GLVXHOWR�HQ�SURSDQRO��������\�EDMR�UHIOXMR�KD�VLGR�GHVFULWD�SRU�SULPHUD�YH]�SRU�%HUQHW�\�9DVHOOD��� SDUD�GDU� OXJDU�D���KH[HQRVDV��/D� IUDJPHQWDFLyQ�FRQ�=Q�WDPELpQ�VH�KD� UHDOL]DGR� H[LWRVDPHQWH� FRQ� ODV� FRUUHVSRQGLHQWHV� PHWLO� ��GHVR[L���KDOR�SHQWRIXUDQyVLGRV��� SDUD�SURGXFLU���SHQWHQRVDV����(QWUH� RWUDV�DSOLFDFLRQHV� ODV���SHQWHQRVDV�R���KH[HQRVDV�SXHGHQ�VHU�XWLOL]DGDV�HQ� OD� VtQWHVLV� GH� FDUERFLFORV� GH� FLQFR�PLHPEURV� UHDOL]DGDV� D� WUDYpV� GH� FLFORDGLFLRQHV�����GLSRODUHV��� R�FLFODFLRQHV� UDGLFDODULDV���� 7DPELpQ�VH�KDQ�XWLOL]DGR�HQ� OD�VtQWHVLV GH�D]D�D]~FDUHV��� \� SURGXFWRV� QDWXUDOHV� FRPSOHMRV���� HQWUH� RWURV� IHURPRQDV� \�DQWUDFLFOLQRQDV�
��� D��*DUHJJ��3��-���6DPXHOVVRQ��%��-��&KHP��6RF���&KHP��&RPPXQ�������������E��*DUHJJ��3��-���6DPXHOVVRQ��%��-� &KHP��6RF���3HUNLQ�7UDQV��� �������������� *DUHJJ��3��-���5HJEHUJ��7���6WDZLQVNL��-���6WU|PEHUJ��5��-��&KHP��6RF���3HUNLQ�7UDQV�� ������������� 6NDDQGHUXS��3��5���3RXOVHQ��&��6���+\OGWRIW��/���-RUJHQVHQ�0��5���0DGVHQ��5���6\QWKHVLV ������������������ D��%HUQHW��%���9DVHOOD��$���+HOY��&KLP��$FWD ����� ����������E��LELG�������������������� .RERUL��<���0\OHV��'��&���:KLWHVLGHV��*��0��-��2UJ��&KHP�������� ������������ D�� &ROOLQV�� 3�� )HUULHU�� 5�� 5��0RQRVDFFKDULGHV� :LOH\�� &LFKHVWHU�� ������ E�� )HUULHU�� 5�� -���0LGGOHWRQ��6��&KHP��5HY� ������������������ D��'UDQVILHOG��3��-���0RXWHO��6���6KLSPDQ��0���6LN��9���-��&KHP��6RF��3HUNLQ�7UDQV�, ������������E��1DNDWD��0���$NDVDZD��6���.LWDPXUD��6���7DWVXWD��.��7HWUDKHGURQ�/HWW��������������������� 'pVLUp��-���3UDQGL��-���(XU��-��2UJ��&KHP���������������� %HUQRWDV��5��&���3DSDQGUHRX��*���8UEDFK��-���*DQHP��%��7HWUDKHGURQ�/HWW������������������
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8QD� PRGLILFDFLyQ� SURSXHVWD� SRU� HO� JUXSR� GH� -lJHU��� XWLOL]D� ]LQF� \� FORUXUR� GH�DPRQLR� HQ� PHWDQRO� \� SURSRQH� DxDGLU� GH� ���� D� �� PROHV� �� GH� YLWDPLQD� %�� FRPR�FDWDOL]DGRU� /D� UHDFFLyQ� VH� OOHYD� D� FDER� D� WHPSHUDWXUD� DPELHQWH� \� HQ� WRGRV� ORV� FDVRV�GHVFULWRV�VH�FRPSOHWD�HQ�XQ�WLHPSR�QR�PD\RU�GH���KRUDV��(O�PpWRGR�QR�QHFHVLWD�TXH�HO�=Q�VHD�SUHYLDPHQWH�DFWLYDGR��QL� VH�KDQ�REVHUYDGR� UHDFFLRQHV�VHFXQGDULDV��$GHPiV� OD�UHSURGXFLELOLGDG�KD�VLGR�EDVWDQWH�EXHQD�\�OD�SUHVHQFLD�GH�DOJXQRV�JUXSRV�2�SURWHFWRUHV�FRPR�DFHWLOR�R�LVRSURSLOLGHQR�QR�SUHVHQWDQ�SUREOHPDV�6REUH�HO�PHFDQLVPR�GH� OD� UHDFFLyQ� FDWDOL]DGD�SRU� OD�YLWDPLQD�%�� SDUHFH�FODUR�TXH�� HQ� SUHVHQFLD� GH� ]LQF�� HO� &R�,,,�� GH� OD� FLDQRFREDODPLQD� HV� UHGXFLGR� D� &R�,���FRQYLUWLpQGRVH� HQ� XQ� QXFOHyILOR� IXHUWH����� (Q� SUHVHQFLD� GH� KDOXURV� GH� DOTXLOR� R�FRPSXHVWRV�DQiORJRV�VH�IRUPDQ�HVSHFLHV�LQWHUPHGLDV�GH�&R�,,,��TXH�GHVFRPSRQHQ�SDUD�IDYRUHFHU� OD� IRUPDFLyQ� GHO� DOTXHQR�� FXDQGR� XQ� JUXSR� VDOLHQWH� HVWi� SUHVHQWH� HQ� OD�SRVLFLyQ���� DFWXDQGR� GH� IRUPD� VLPLODU� DO� PRGR� GH� UHDFFLyQ� GH� OD� FRHQ]LPD� %���� (VWH�PpWRGR�DJLOL]D�OD�IUDJPHQWDFLyQ�GH�ORV���KDORSLUDQyVLGRV�\�HOLPLQDFLRQHV�WLSR�%RRUG�TXH�XWLOL]DQ� FRPR� FDWDOL]DGRUHV� OD� YLWDPLQD� %��� R� FRPSXHVWRV� GH� FREDOWR� UHODFLRQDGRV�� ORV�FXDOHV� SXHGHQ� VHU� DSOLFDGRV� HQ� UHDFFLRQHV� FRQ� VXVWUDWRV� VHQVLWLYRV� \� DOWDPHQWH�IXQFLRQDOL]DGRV����3RU� ~OWLPR�� HO� JUXSR� GH� 0DGVHQ����� UHFRPLHQGD� XQ� SURFHGLPLHQWR� GH�IUDJPHQWDFLyQ� TXH� HPSOHD� OD� WpFQLFD� GH� OD� VRQLFDFLyQ�� =Q� HQ� SROYR�� XQD� PH]FOD� GH�7+)�DJXD�\�UHIOXMR�D�����&��GXUDQWH�XQD�KRUD��(O�DQWHULRU�PpWRGR�UHVXOWD�HILFD]�DQWH�ODV�GLILFXOWDGHV�TXH�SUHVHQWDQ� OD� UHSURGXFLELOLGDG�GH� OD� UHDFFLyQ� \�VX�HVFDODGR�� VREUH� WRGR�FXDQGR�VH�HPSOHDQ�FDQWLGDGHV�PD\RUHV�GH���J GHO�KH[RSLUDQyVLGR��/D�PHQRU�HILFLHQFLD�GH�OD�UHDFFLyQ�HVWi�RFDVLRQDGD�SUREDEOHPHQWH�SRU�OD�SUHFLSLWDFLyQ�GH�VDOHV�GH�]LQF�VREUH�OD�VXSHUILFLH�PHWiOLFD��SRU� OR�TXH�OD�SUHVHQFLD�GHO�DJXD�IDYRUHFH�XQ�ODYDGR�FRQWLQXR�GHO�PHWDO�� 7UDEDMDQGR� HQ� XQD� HVFDOD� GH� ��� J� HVWH� PpWRGR� HV� EDVWDQWH� UHSURGXFLEOH� FRQ�UHQGLPLHQWRV�VXSHULRUHV�DO�����8Q� PpWRGR� UHFLHQWH� SURSXHVWR� SRU� 3DOPHU� \� -lJHU��� UHDOL]D� OD� UHGXFFLyQ� \�IUDJPHQWDFLyQ�GH�\RGR�SLUDQyVLGRV�PHGLDQWH�HO�HPSOHR�GH�Q�EXWLOOLWLR�EDMR�DWPyVIHUD�GH�QLWUyJHQR��HQ���KRUDV�D�XQD�WHPSHUDWXUD�GH������&�

��� D��)�UVWQHU��$���%DXPJDUWQHU��-��7HWUDKHGURQ �����������������E��9LOODORERV��$���'DQLVKHIVN\��6��-� -��2UJ��&KHP�������������������F��)HUULHU��5��-���6FKPLGW��3���7\OHU��3��&��-��&KHP��6RF��3HUNLQ�7UDQV�, �����������G��)ORUHQW��-��&���8JKHWWR�0RQIUtQ��-���0RQQHUHW��&��-��2UJ��&KHP�������������������� .OHEDQ��0���.DXW]��8���*UHXO��-���+LOJHUV��3���.XJOHU��5���'RQJ��+�4���-lJHU��9��6\QWKHVLV ����������������� D�� 6FKHIIROG�� 5��� 5\W]��*���:DOGHU�� /��0RG�� 6\QWK��0HWK�������� �������� E��(FNHUW��+���8JL�� ,��$QJHZ��&KHP���,QW��(G��(QJO������� ����������� -HQVHQ��0��3���+DOSHUQ��-��-��$P��&KHP��6RF������� ������������� 6NDDQGHUXS��3��5���+\OGWRIW��/���0DGVHQ��5���0RQDWV��&KHP� ������������������ 3DOPHU��$��0���-lJHU��9��(XU��-��2UJ��&KHP�������������



&DStWXOR����+LGURDFLODFLyQ�LQWUDPROHFXODU�HVWHUHRVHOHFWLYD

���

(O� JUXSR� GH� -lJHU��� GHVFULELy� TXH� OD�PHWRGRORJtD� GH� IUDJPHQWDFLyQ� UHGXFWRUD�FRQ� YLWDPLQD� %���� HQ� HO� FDVR� GH� XWLOL]DU� KH[DSLUDQyVLGRV�� QR� SUHVHQWD� UHDFFLRQHV�VHFXQGDULDV�� 6LQ� HPEDUJR�� SRVWHULRUPHQWH� HO� JUXSR� GH� 0DGVHQ����� XWLOL]DQGR� OD�VRQLFDFLyQ�FRQILUPy�OD�IRUPDFLyQ�GH�YDULRV�SURGXFWRV�VHFXQGDULRV�(Q� QXHVWUR� FDVR�� D� OD� YLVWD� GH� OR� FRPHQWDGR� DQWHULRUPHQWH�� VHOHFFLRQDPRV� HO�PpWRGR�GH�IUDJPHQWDFLyQ�UHGXFWRUD�PHGLDGD�SRU�=Q�\�YLWDPLQD�%���$Vt�FXDQGR�HO�FRPSXHVWR��� VH�WUDWy�FRQ�=Q�\�YLWDPLQD�%�� VH�REWXYR�XQD�PH]FODGH�FRPSXHVWRV��HQ�OD�FXDO� MXQWR�DO�FRPSXHVWR�HVSHUDGR�����HVWDEDQ�WDPELpQ�SUHVHQWHV�ORV�FRPSXHVWRV�GH�UHGXFFLyQ�GHO�\RGR���� \�GH�UHGXFFLyQ�GHO�DOGHKtGR�GHO���SHQWHQDO�����(VTXHPD�����
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(VTXHPD����
/D�HVWUXFWXUD�GHO�FRPSXHVWR��� VH�GHWHUPLQy�SRU�OD�SUHVHQFLD�HQ�501�GH��+�GHO�GREOHWH�D������SSP�FRQ�-���  ����+]�FDUDFWHUtVWLFR�GHO�SURWyQ�DOGHKtGLFR�\�ODV�VHxDOHV�D������SSP��GGG��-���� �����+]��-���(� �������-���=� ������+]���+��+����������SSP��GP��-���=� ������+]���+��+��=��\����� SSP��GP��-���(� ������+]���+��+��(���WtSLFDV�GH�XQ�JUXSR�YLQLOR�(O�FRPSXHVWR����PRVWUy�XQ�HVSHFWUR�HQ�501�GH��+�SDUHFLGR�DO�GHO�PDWHULDO�GH�SDUWLGD����� SRU�HO� VLQJOHWH�D������SSP�FDUDFWHUtVWLFR�GHO�SURWyQ�DQRPpULFR�� OD�VHxDO�GHO�JUXSR��20H�\�GHO�JUXSR� LVRSURSLOLGHQR��SHUR� OD�GLIHUHQFLD�PiV�VLJQLILFDWLYD�HVWXYR�HQ� OD�SUHVHQFLD�GH�XQ�JUXSR�PHWLOR�DGLFLRQDO�FRUUHVSRQGLHQWH�D�OD�VHxDO�HQ������SSP��G��-����  �������+��TXH�VH�DWULEX\y�DO��&+� HQ�HO�&����(O�FRPSXHVWR��� VH�FDUDFWHUL]y�SRU��501�GH��+�SRU�OD�SUHVHQFLD�GH�ODV�VHxDOHV�FDUDFWHUtVWLFDV�GHO�JUXSR�YLQLOR�D������SSP��G��-���� �����+]��-���(� �������-���=� ����+]���+��+���� \� ����� SSP� �P�� �+�� +����� \� SRU� OD� H[LVWHQFLD� GH� XQ� VLQJOHWH� DQFKR� D� ����� SSP�DVLJQDGR�D�XQ�SURWyQ�KLGUR[tOLFR�� OD�FXDO�VH�FRQILUPD�SRU 501�GH���&�FRQ OD�VHxDO�HQ�/�����SSP�SDUD�HO�&���GHO�DOFRKRO�
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3DUHFtD� FODUR� TXH�� MXQWR� D� OD� UHGXFFLyQ� FRPSHWLWLYD� GHO� \RGR� SDUD� GDU� HO� JUXSR�PHWLOR��WDPELpQ�VH�KDEtD�SURGXFLGR�OD�UHGXFFLyQ�GHO�SURGXFWR�HVSHUDGR��/D�IRUPDFLyQ�HQ�HVWD�UHDFFLyQ��MXQWR�FRQ�HO�FRPSXHVWR�����GH�ORV�SURGXFWRV�VHFXQGDULRV��� \�����KD�VLGR�DVRFLDGD�SRU�DOJXQRV�DXWRUHV�FRQ�HO�LPSHGLPHQWR�HVWpULFR�TXH�SUHVHQWDQ�DOJXQRV�JUXSRV�SURWHFWRUHV����(Q� HVWH� FRQWH[WR�� VH� SODQWHy� OD� QHFHVLGDG� GH� RSWLPL]DU� HO� PpWRGR� GH�IUDJPHQWDFLyQ� UHGXFWRUD� FRQ� YLWDPLQD� %��� SDUD� UHGXFLU� DO� Pi[LPR� OD� SUHVHQFLD� GH� ORV�SURGXFWRV�VHFXQGDULRV����\����(Q� OD� 7DEOD� ���� VH� UHVXPHQ� ODV� SULQFLSDOHV� YDULDEOHV� DQDOL]DGDV� \� FDPELRV�HIHFWXDGRV� FRQ� UHODFLyQ� DO� PpWRGR� LQLFLDOPHQWH� SURSXHVWR�� HQ� E~VTXHGD� GHO� PD\RU�UHQGLPLHQWR�SDUD�HO�SURGXFWR�GHVHDGR�HO�DOGHKtGR�����LQVDWXUDGR����&XDQGR� OD� UHDFFLyQ� VH� UHDOL]y� GH� DFXHUGR� FRQ� ODV� FRQGLFLRQHV� GHO� PpWRGR�RULJLQDO��VH�REWXYR�XQ�����GHO���SHQWHQDO�HVSHUDGR����� MXQWR�FRQ�XQ�����\�XQ�����GH�ORV�SURGXFWRV�GH�UHGXFFLyQ��� \��� UHVSHFWLYDPHQWH��HQWUDGD����7DEOD������&XDQGR� HO� WLHPSR� GH� UHDFFLyQ� VH� UHGXMR� D� XQD� WHUFHUD� SDUWH�� QR� VH� REVHUYDURQ�FDPELRV� DSUHFLDEOHV�� QL� HQ�HO� UHQGLPLHQWR�� QL� HQ� OD� FRPSRVLFLyQ�SRUFHQWXDO� GH� OD�PH]FOD��HQWUDGD����7DEOD������$�FRQWLQXDFLyQ��VH� UHDOL]y�XQ�HQVD\R�HQ�HO�TXH�� WUDV� OD�DFWLYDFLyQ�GHO�=Q�FRQ� OD�YLWDPLQD� %�� GXUDQWH� ���PLQXWRV�� VH� GLVPLQX\y� OD� WHPSHUDWXUD� D� ��&� \� VH�PDQWXYR� HO�WLHPSR�GH�UHDFFLyQ�HQ����PLQXWRV��(Q�HVWDV�FRQGLFLRQHV��HO�SRUFHQWDMH�GH���SHQWHQDO���VH� LQFUHPHQWy�KDVWD�HO������REWHQLpQGRVH�XQ�����\�XQ�����GH� ORV�SURGXFWRV����\���UHVSHFWLYDPHQWH��HQWUDGD����7DEOD������8Q� PD\RU� GHVFHQVR� GH� OD� WHPSHUDWXUD� D� ����&�� FRQ� XQ� EDxR� GH� KLHOR� \� VDO��PHMRUy� OLJHUDPHQWH� HO� UHQGLPLHQWR� GH� �� \� GLVPLQX\y� HQ� OD� PLVPD� PHGLGD� HO� GHO�FRPSXHVWR��� �HQWUDGD����7DEOD������(O�PHMRU�UHQGLPLHQWR�GHO�DOGHKtGR�����XQ������VH�DOFDQ]y�FXDQGR�VH�GLVPLQX\y�SURSRUFLRQDOPHQWH� HO� Q~PHUR� GH� HTXLYDOHQWHV� GH� =Q� D� ��HTXLYDOHQWHV� \� OD� FDQWLGDG�GH�YLWDPLQD�%����DO�����PRO���HQWUDGD����7DEOD������/D� GLVPLQXFLyQ� GH� ORV� HTXLYDOHQWHV� GH� =Q� D� �� HTXLYDOHQWHV�� PDQWHQLHQGR� HO� ��PRO��GH�YLWDPLQD�QR�PHMRUy�ORV�UHVXOWDGRV��HQWUDGD����7DEOD�������OR�FXDO�SDUHFH�LQGLFDU�TXH� HO� SRUFHQWDMH� FDWDOtWLFR� GH� YLWDPLQD� %��� GHEH� VHU� XQ� IDFWRU� GHWHUPLQDQWH� HQ� ODV�UHDFFLRQHV�FRODWHUDOHV�GH�UHGXFFLyQ�'H� HVWD� IRUPD�� SDUD� OD� HOLPLQDFLyQ� UHGXFWRUD� GH� SHQWRIXUDQyVLGRV�� TXH� WHQJDQ�SURWHJLGRV� ORV� KLGUR[LORV� VHFXQGDULRV� HQ� ODV� SRVLFLRQHV� �� \� ��� VH� HVWDEOHFLHURQ� FRPR�PHMRUHV�� ODV�VLJXLHQWHV�FRQGLFLRQHV��WLHPSR�GH�UHDFFLyQ����PLQXWRV��WHPSHUDWXUD�����&����HTXLYDOHQWHV�GH�=Q������PRO��GH�YLWDPLQD�%���
��� D�� )�UVWQHU�� $���:HLGPDQQ��+��-��2UJ��&KHP�������� ���������� E��)�UVWQHU��$��� -XPEDP��'���7HVOLF�� -��� :HLGPDQQ�� +��-�� 2UJ�� &KHP��� ����� ���� ������ F�� )�UVWQHU�� $��� %DXPJDUWQHU�� -���-XPEDP��'��1��-��&KHP��6RF��3HUNLQ�7UDQV�� ����� �������
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�D� &RQGLFLRQHV�GH� UHDFFLyQ���� ���PPROHV���=Q� ����PPROHV���1+�&O� ����PPROHV��\�����PRO��GH�OD�YLWDPLQD�%����$FWLYDFLyQ� GHO� =Q�� ��� PLQXWRV� GH� DJLWDFLyQ� GHO� =Q�� HO� 1+�&O� \� OD� YLWDPLQD� %���� D�WHPSHUDWXUD�DPELHQWH�
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(O� FRPSXHVWR��� IXH�GHVFULWR� SRU� SULPHUD�YH]�SRU�3DOPHU�\�-lJHU��� HQ�HO�������TXLHQHV�WHQLHQGR�SUHVHQWH�VX�DOWD�YRODWLOLGDG�H�LQHVWDELOLGDG�� OR�HPSOHDURQ�VLQ�SXULILFDU��HQ�OD�SUHSDUDFLyQ�GH�1�EHQFLOQLWURQDV��XQ�LQWHUPHGLR�FODYH�HQ�OD�VtQWHVLV�GH���\�����VXVWLWXtGRV�SLUUROLGLQGLROHV��(VTXHPD������
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������ 6tQWHVLV�\�FDUDFWHUL]DFLyQ�GH����D�SDUWLU�GH�OD���GHVR[L�'�ULERVD
&RPR�VH�KD�FRPHQWDGR�FRQ�DQWHULRULGDG�HQ� ORV�DQWHFHGHQWHV�GH�HVWH�&DStWXOR��OD�SUHVHQFLD�GH�VXVWLWX\HQWHV�HQ�HO�FDUERQR����YHFLQR�DO�JUXSR�DOGHKtGR�UHSHUFXWH�HQ�XQ�PHQRU� UHQGLPLHQWR� HQ� OD� UHDFFLyQ� GH� FLFODFLyQ�� FLUFXQVWDQFLD pVWD� TXH� KHPRV� SRGLGR�FRPSUREDU�FRQ�ORV�UHVXOWDGRV�DQWHULRUHV��&RQ� HO� REMHWR� GH� DFFHGHU� D� ��KLGUR[L�FLFORSHQWDQRQDV� TXLUDOHV� \� WDPELpQ�FRPSUREDU�HO�HIHFWR�GH�OD�DXVHQFLD�GHO�VXVWLWX\HQWH�YHFLQR�DO�DOGHKtGR��VH�SUHSDUy�HO���%HQFLOR[L�SHQW���HQDO ���� HO� FXDO� VH� SXHGH� REWHQHU� D� SDUWLU� GH� OD� ��GHVR[L�'�ULERVD��(VTXHPD������(Q� OD�SULPHUD�HWDSD��VH�VLQWHWL]y�FRQ�XQ�UHQGLPLHQWR�GHO������HO�0HWLO���GHVR[L�.���'�ULER�IXUDQyVLGR ����SRU� UHDFFLyQ�GH� OD���GHVR[L�'�ULERVD�HQ�SUHVHQFLD�GH�PHWDQRO�DQKLGUR�\�FORUXUR�GH�DFHWLOR��6HJXLGDPHQWH� VH� OOHYy� D� FDER� OD� SURWHFFLyQ� GHO� KLGUR[LOR� SULPDULR� SRU� UHDFFLyQ�FRQ�FORUXUR�GH�WHUF�EXWLOGLIHQLOVLOLOR��\�GHO�VHFXQGDULR�SRU�UHDFFLyQ�FRQ�EURPXUR�GH�EHQFLOR�HQ�SUHVHQFLD�GH�KLGUXUR�GH�VRGLR�
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(VTXHPD����
$�FRQWLQXDFLyQ��VH�GHVSURWHJLy�HO�KLGUR[LOR�SULPDULR�SRU�UHDFFLyQ�FRQ�IOXRUXUR�GH�WHWUDEXWLODPRQLR�FRQ�XQ�UHQGLPLHQWR�GHO������/D�UHDFFLyQ�GH�VXVWLWXFLyQ�GHO�KLGUR[LOR�SRU�\RGR�VH�UHDOL]y��GH�IRUPD�VLPLODU�D�ORV�FDVRV�DQWHULRUHV��SRU� UHDFFLyQ�FRQ�\RGR�WULIHQLOIRVILQD�SDUD�GDU�HO�FRPSXHVWR����FRQ�XQ�����GH�UHQGLPLHQWR�)LQDOPHQWH�� VH� SURFHGLy� D� OD� IUDJPHQWDFLyQ� UHGXFWRUD� FRQ� =Q�%�� TXH� QRV�SHUPLWLy�REWHQHU�HO��DOGHKtGR�LQVDWXUDGR��� FRQ�XQ�UHQGLPLHQWR�GHO������/D�HVWUXFWXUD�GHO�FRPSXHVWR��� VH�GHWHUPLQy�SRU�OD�SUHVHQFLD�HQ�501�GH��+�GH�XQD� VHxDO� D� ����� SSP� �G�� - ���� +]�� FDUDFWHUtVWLFR� GHO� SURWyQ� GHO� DOGHKtGR� \� SRU� ODV�VHxDOHV�D������SSP��GGG��-���� �����+]��-���(� �������-���=� ������+]���+��+����������SSP��G��-���=�  � �����+]�� �+��+��=�� \� �����SSP� �G��-���(� ����+]���+��+��(��� WtSLFDV�GH�XQ�JUXSR�YLQLOR� (Q� HVWD� ~OWLPD� HWDSD� GH� DSHUWXUD� GHO� DQLOOR�� DO� LJXDO� TXH� VXFHGLy� FRQ� OD�SXULILFDFLyQ�GHO�DOGHKtGR�����OD�UHDFFLyQ�FRQ�=Q�\�YLWDPLQD�%�� D�SDUWLU�GHO�FRPSXHVWR���SURGXMR��DGHPiV�GHO�SURGXFWR�HVSHUDGR�����HO�SURGXFWR�GH�UHGXFFLyQ��� FRUUHVSRQGLHQWH�D�OD�UHGXFFLyQ�GHO�\RGR��HQ�XQ������(VTXHPD�������6H�GHEH�FRPHQWDU�TXH�HQ�VtQWHVLV�QR�VH REVHUYy�HO�SURGXFWR�FRUUHVSRQGLHQWH�GH�OD�UHGXFFLyQ�GHO�DOGHKtGR�DO�DOFRKRO�
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(VTXHPD�����
6H� GHEH� UHVDOWDU� TXH� HO� FR�SURGXFWR� ��GHVR[L���PHWLO���2�EHQFLO�'�SHQWRIXUDQyVLGR�����VH�GHWHFWy�HQ�XQ�����HQ�HO�FUXGR�GH�OD�UHDFFLyQ�GH�IUDJPHQWDFLyQ�UHGXFWRUD�� QR� REVWDQWH� TXH� SDUD� OD� SXULILFDFLyQ� GH� OD�PH]FOD� TXH� FRQWHQtD� HO� SURGXFWR�SULQFLSDO��HO���2�EHQFLO���SHQWHQDO��VH�XWLOL]y� OD� WpFQLFD�GHO�&URPDWRWUyQ�\�XQ�VLVWHPD�GH�GLVROYHQWHV�� FRQ� XQ� JUDGLHQWH� GH� SRODULGDG�� TXH� VH� LQLFLDED� FRQ� KH[DQR� ����� KDVWD�WHUPLQDU�FRQ�XQD�PH]FOD�+H[DQR�$&2(W��������

������ 5HDFFLRQHV� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� SDUD� OD� REWHQFLyQ� GH�FLFORSHQWDQRQDV
8QD� YH]� VLQWHWL]DGRV� ORV� FRPSXHVWRV� ��� \� ���� VH� SURFHGLy� D� VRPHWHUORV� D� OD�UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU�� XWLOL]DQGR� GLYHUVRV� VLVWHPDV� FDWDOtWLFRV� GH�URGLR�,��QHXWURV�\�FDWLyQLFRV�PiV�UHSUHVHQWDWLYRV�SDUD�HVWH�WLSR�GH�UHDFFLyQ��'H�DFXHUGR�FRQ�HO�SURFHGLPLHQWR�UHFLHQWHPHQWH�GHVFULWR�SRU�HO�JUXSR�GH�6DNDL��E�LQLFLDOPHQWH�VH�XWLOL]y�HO�FDWDOL]DGRU�GH�:LONLQVRQ�HQ�XQ�����FRQ�UHVSHFWR�DO�VXVWUDWR�����HO�FXDO�SRVHH�ORV�VXVWLWX\HQWHV�HQ�ODV�SRVLFLRQHV���\����GXUDQWH����KRUDV�GH�UHDFFLyQ�\�D�WHPSHUDWXUD�DPELHQWH�(Q� HVWDV� FRQGLFLRQHV� VH� REWXYR� XQ� ���� GH� OD� FLFORSHQWDQRQD� ��� �HQWUDGD� ���7DEOD������(VWH� SURGXFWR� IXH� LGHQWLILFDGR� SRU� 501� GH� �+� SRU� ODV� VHxDOHV� GH� ORV� FXDWUR�SURWRQHV�PHWLOpQLFRV�D�����������SSP� �P���+��+���������������SSP��P���+��+���������������SSP��P���+��+����\�ORV�GRV�SURWRQHV�PHWtQLFRV�D������SSP��GW��-���� �����+]���+��+���� \� ����� SSP� �G�� -����  � ���� +]�� �+�� +����� GDWRV� TXH� IXHURQ� FRQILUPDGRV� SRU�H[SHULPHQWRV�ELGLPHQVLRQDOHV�J&26<�\�J+64&�
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&XDQGR� OD� UHDFFLyQ� VH� OOHYy� D� FDER� HQ� ODV� PLVPDV� FRQGLFLRQHV� D� SDUWLU� GHO�DOTXHQDO�����HO�FXDO�QR�SRVHH�VXVWLWX\HQWH�HQ�OD�SRVLFLyQ����VH�REWXYR�OD�FLFORSHQWDQRQD��� FRQ� XQ� ���� GH� UHQGLPLHQWR� �HQWUDGD� ��� 7DEOD� ������ /RV� SULQFLSDOHV� GDWRV�HVSHFWURVFySLFRV�GH�501�GH� �+�SDUD�VX� LGHQWLILFDFLyQ� IXHURQ� ODV�VHxDOHV�HQ�����������SSP��P���+��+�����SDUD�HO�SURWyQ�PHWtQLFR�HQ�HO�FDUERQR�&����HO�FXDO�HVWi VXVWLWXtGR�FRQ�HO�JUXSR�2�EHQFLOR�\�HQ������SSP��G���+��- �����+]��+����\�����������SSP��P���+���+���\��+����SDUD�ORV�SURWRQHV�PHWLOpQLFRV�'H�DFXHUGR�FRQ�HO�PpWRGR�GH�*DEOH�\�+HQ]��� TXLHQHV�WUDEDMDURQ�FRQ�VXVWUDWRV�VLQWHWL]DGRV�D�SDUWLU�GH�OD�JOXFRVD��FXDQGR�HO�FRPSXHVWR��� VH�WUDWy�FRQ�XQ����PRO��GHO�FRPSOHMR�FDWDOtWLFR�QHXWUR�>5K�33K���&O@�SUHSDUDGR�LQ�VLWX�D�SDUWLU�GHO�GtPHUR�>5K&O�FRG�@�\� GRV� HTXLYDOHQWHV� GH� WULIHQLOIRVILQD�� EDMR� SUHVLyQ� GH� HWLOHQR�� HQ� GLVROXFLyQ� GH� ����GLFORURHWDQR�� D� XQD� WHPSHUDWXUD� GH� ��� �&�� GXUDQWH� �� KRUDV�� VH� REWXYR� XQ� ���� GHO�SURGXFWR��� �HQWUDGD����7DEOD�������0LHQWUDV� TXH� FXDQGR� VH� SDUWLy� GHO� FRPSXHVWR� ���� VH� SURGXMR� XQ� ���� GHO�SURGXFWR�����HQWUDGD����7DEOD������6HJ~Q�HO�SURFHGLPLHQWR�GHVFULWR�SRU�)DLUOLH�\�%RVQLFK���FXDQGR HO�FRPSXHVWR���VH� WUDWy� FRQ� XQ� �� PRO�� GHO� VLVWHPD� FDWDOtWLFR� FDWLyQLFR� >5K�GSSH��6��@%)��� HO� FXDO� VH�SUHSDUy� LQ� VLWX SRU� KLGURJHQDFLyQ� GXUDQWH� �� KRUDV� GHO� FRPSOHMR� GH� SDUWLGD�>�&2'�5K�GSSH�@%)� GLVXHOWR�HQ�&+�&O���VH�REWXYR�XQ� UHQGLPLHQWR�GHO������HQWUDGD����7DEOD�������&XDQGR� VH� WUDWy� HO� FRPSXHVWR� �� HQ� ODV� PLVPDV� FRQGLFLRQHV� VH� REWXYR� XQ�UHQGLPLHQWR�GHO�����GH�OD�FLFORSHQWDQRQD��� �HQWUDGD����7DEOD������6H�SXHGH�FRQFOXtU�TXH� OD�KLGURDFLODFLyQ� LQWUDPROHFXODU�GH� ORV���DOTXHQDOHV��� \��� FRQ� HO� FDWDOL]DGRU� GH� :LONLQVRQ� UHVXOWy� VHU� OD� PiV� HILFD]� HQ� OD� VtQWHVLV� GH� ODV�FLFORSHQWDQRQDV�����\ ����(O� VLVWHPD� FDWDOtWLFR� >5K�GSSH��6��@%)�� � UHVXOWy� DSURSLDGR� VRODPHQWH� SDUD� OD�KLGURDFLODFLyQ�LQWUDPROHFXODU�GHO�VXVWUDWR�����VXVWLWXtGR�HQ��OD�SRVLFLyQ����OR�FXDO�HVWD�GHDFXHUGR�FRQ�OR�REVHUYDGR�HQ��OD�ELEOLRJUDItD�SDUD�HVWH�WLSR�GH�VXVWUDWRV��



&DStWXOR����+LGURDFLODFLyQ�LQWUDPROHFXODU�HVWHUHRVHOHFWLYD

���
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D�� &RQGLFLRQHV� GH UHDFFLyQ�� ���� PPROHV� GH� VXVWUDWR� �� y� ���� �� PO� GH� &+�&O�� FRPR�VROYHQWH�E� 5HODFLyQ�5K�/��������DWPyVIHUD�GH�HWLOHQR������GLFORURHWDQR�FRPR�VROYHQWH�
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/D�FLFORSHQWDQRQD��� IXH�GHVFULWD�SRU�SULPHUD�YH]�SRU�(EHUOHLQ��:HVW�\�7HVWHU���FRPR�PH]FOD�UDFpPLFD��REWHQLGD�HQ�XQ�����FRPR�SURGXFWR�VHFXQGDULR�HQ�OD�VtQWHVLV�GH�WHWUDKLGURIXUDQRQDV�VXVWLWXtGDV��(VWD� VtQWHVLV� VH� OOHYDED� D� FDER� SRU� WUDQVSRVLFLyQ� GH� 6WHYHQV� FRQ�GHVSOD]DPLHQWRV�>���@�VREUH�LOXURV�GH�R[RQLR��(VTXHPD�������
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(VTXHPD ����
3RVWHULRUPHQWH��HO�JUXSR�GH�:HEHU�\�*ULHQJO���� KD�GHVFULWR� OD�REWHQFLyQ�GH�����XWLOL]DQGR�FRPR�VXVWUDWR� LQLFLDO� OD�1�EHQ]RLOHVSLURR[D]ROLGLQD��OD�FXDO�SRU�ELRKLGUR[LODFLyQ�FDWDOL]DGD� SRU� HO� KRQJR %HDXYHULD� EDVVLDQD $7&&� ����� �%�� E���� SHUPLWLy� REWHQHU� HO���5��6����EHQ]RLO���R[D���D]DVSLUR>���@QRQDQ���RO�� FRPSXHVWR� TXH� WUDV� VRPHWHUVH� D�EHQFLODFLyQ� \� SRVWHULRU� GHVSURWHFFLyQ� ULQGLy� XQ� ���� GHO� HQDQWLyPHUR� 6 ����� HH�� GHO�FRPSXHVWR�����(VTXHPD�������
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� &21&/86,21(6
��� /D� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD� LQWHUPROHFXODU� FRQ� DX[LOLDU� GH�FLFORPHWDODFLyQ����DPLQR���SLFROLQD���HQWUH�HO�EHQ]DOGHKtGR�� \�HO���KH[HQR��D XWLOL]DQGR�HO� FRPSOHMR� QHXWUR� GH� :LONLQVRQ� � VH� UHDOL]D� HILFD]PHQWH� HQ� OD� SUHVHQFLD� GH� OD�0RQWPRULOORQLWD� .���� �0.� ����� OD� FXDO� VXVWLWX\H� DO� iFLGR� EHQ]RLFR� FRPR� FR�FDWDOL]DGRU��DOFDQ]DQGR�XQD�FRQYHUVLyQ�GHO ����\�XQ�SRUFHQWDMH�HQ�KHSWDQRIHQRQD�GHO�����/D� 0.���� HV� XQ� VyOLGR� GH� FDUiFWHU� iFLGR� TXH� IDYRUHFH� OD� FRQGHQVDFLyQ� GHO�DOGHKtGR� FRQ� OD� DPLQD� TXHODWDQWH� SDUD� IRUPDU� OD� DOGLPLQD�� XQ� LQWHUPHGLR� FODYH� HQ� HO�SURFHVR�GH�FLFORPHWDODFLyQ��OR�FXDO�SURPXHYH�OD�KLGURLPLQRDFLODFLyQ�\�DGHPiV�FRQWULEX\H�D�OD�KLGUyOLVLV�GH�OD�FHWLPLQD�SDUD�JHQHUDU�HO�SURGXFWR�ILQDO�GH�UHDFFLyQ��OD�FHWRQD�(O�XVR�GH� OD�0.���� UHGXFH�HO�Q~PHUR�GH� UHDFWLYRV� UHTXHULGRV�\�GH� LQWHUPHGLRV�IRUPDGRV��PHMRUDQGR�OD�HFRQRPtD�DWyPLFD�GHO�SURFHVR�(O� FR�FDWDOL]DGRU� 0.���� SXHGH VHSDUDUVH� IiFLOPHQWH� SRU� ILOWUDFLyQ� \� DGHPiV�SXHGH� VHU� UHXWLOL]DGR� SRU� OR� PHQRV� GLH]� YHFHV� FRQVHFXWLYDV�� VLQ� TXH� VH� REVHUYH� XQD�SpUGLGD�VLJQLILFDWLYD�GH�VX�DFWLYLGDG�
���6H�KD�UHDOL]DGR�SRU�SULPHUD�YH]�XQ�HVWXGLR�VLVWHPiWLFR�VREUH�OD�KLGURDFLODFLyQ�LQWHUPROHFXODU� FRQ� DX[LOLDU� GH� FLFORPHWDODFLyQ�� XWLOL]DQGR� VLVWHPDV� FDWDOtWLFRV� FDWLyQLFRV�GH� URGLR�H� LULGLR��/DV�FRQYHUVLRQHV�FRQ�HVWRV�VLVWHPDV�FDWDOtWLFRV�QR�VXSHUDQ�HO������\�VH�KD�HQFRQWUDGR�TXH�OD�WULV�S�WROLOIRVILQD�HV�OD�TXH�FRQGXFH�D�ORV�PHMRUHV�UHVXOWDGRV�6H�KD�GHPRVWUDGR�TXH�OD�SUHVHQFLD�GHO�LyQ�FORUXUR�LQFUHPHQWD�OD�FRQYHUVLyQ�GH�OD�UHDFFLyQ�KDVWD�HO�����6H� KD� OOHYDGR� D� FDER� XQ� HVWXGLR� GHO� HIHFWR� GH� ORV� GLIHUHQWHV� KDOXURV� HQ� OD�UHDFFLyQ�FRPSUREDQGR�TXH�HO�FORUXUR�HV�HO�TXH FRQGXFH�D�ORV�PiV�DOWRV�UHQGLPLHQWRV�
��� 6H� KDQ� OOHYDGR� D� FDER� HVWXGLRV� PHFDQtVWLFRV� VREUH� OD� UHDFFLyQ� GH�KLGURLPLQRDFLODFLyQ�REWHQLHQGR�OD�VLJXLHQWH�LQIRUPDFLyQ��D�&XDQGR� OD� DOGLPLQD� �D� VH� FRORFD� D� WHPSHUDWXUD� DPELHQWH� HQ� SUHVHQFLD� GHO��FDWDOL]DGRU�FDWLyQLFR�>5K�FRG��3�S�0H&�+�����@%)� ��E QR�VH�REVHUYD�SRU�501�HO�KLGUXUR� GH� FLV DFLO� URGLR�,,,�� UHVXOWDQWH� GH� OD� DGLFLyQ� R[LGDQWH�� VLQ� HPEDUJR��FXDQGR� VH� DGLFLRQD� LyQ� FORUXUR� %Q0H�1&O� ��D VH� REVHUYD� LQPHGLDWDPHQWH� OD�IRUPDFLyQ�GH�GLFKR�KLGUXUR�
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E� 6H� KD� OOHYDGR� D� FDER� OD�PHGLGD� GHO� HIHFWR� LVRWySLFR� FLQpWLFR� GH� OD� UHDFFLyQ�UHDOL]DGD� D� SDUWLU� GH� OD� DOGLPLQD� GHXWHUDGD� \� ��KH[HQR�� XWLOL]DQGR� HO� VLVWHPD�FDWDOtWLFR� >5K�FRG��3�S�0H&�+�����@%)��%Q0H�1&O�� REWHQLHQGR� YDORUHV� GH� HQWRUQR�D�����TXH� VXJLHUHQ�TXH� OD� HWDSD� OLPLWDQWH�GH� OD� UHDFFLyQ�QR�HV� OD�DGLFLyQ�R[LGDQWH�VLQR�OD�HOLPLQDFLyQ�UHGXFWRUD�
F� 6H�KD� UHDOL]DGR�XQ�HVWXGLR�VREUH� OD� LQIOXHQFLD�GH� ORV�VXVWLWX\HQWHV�SUHVHQWHV�HQ� HO� DQLOOR� GH� SLULGLQD� GH� OD� DOGLPLQD� HQ� OD� KLGURLPLQRDFLODFLyQ� FDWDOL]DGD� SRU�>5K�FRG��3�S�0H&�+�����@%)��%Q0H�1&O�� REVHUYDQGR� TXH� OD� SUHVHQFLD� GH�VXVWLWX\HQWHV� HOHFWURDWUDFWRUHV� IDYRUHFH� OD� UHDFFLyQ�� UHVXOWDGR� TXH� HVWi� GH�DFXHUGR�FRQ�OD�FRQFOXVLyQ�GHO�SXQWR�DQWHULRU�
G�6H�KDQ� OOHYDGR�D�FDER�FiOFXORV�')7�VREUH� ORV� LQWHUPHGLRV�TXH�UHVXOWDQ�GH� OD�DGLFLyQ�R[LGDQWH�XWLOL]DQGR�HO�FDWDOL]DGRU�FDWLyQLFR��HQ�DXVHQFLD�\�HQ�SUHVHQFLD�GH�FORUR�� \� ORV� SULPHURV� UHVXOWDGRV� SDUHFHQ� LQGLFDU� TXH� LQLFLDOPHQWH� VH� IRUPD� XQ�TXHODWR�HVWDEOH�TXH�LPSOLFD�D� ORV�GRV�QLWUyJHQRV�GH�OD�DOGLPLQD��HO�SLULGtQLFR�\�HO�LPtQLFR��� \� HO� SDSHO� GHO� LyQ� FORUXUR�HV�SHUPLWLU� OD� DSHUWXUD�GHO�TXHODWR�TXH�HV�HO�SDVR�SUHYLR�SDUD�TXH�VH�SXHGD�GDUVH�OD�SRVWHULRU�DGLFLyQ�R[LGDQWH�
/RV�DQWHULRUHV�UHVXOWDGRV�QRV�KDQ�SHUPLWLGR�SURSRQHU�XQD�PRGLILFDFLyQ�SDUD�ODV�SULPHUDV� HWDSDV� GHO� FLFOR� FDWDOtWLFR� \� H[SOLFDU� SRU� TXp� VH� UHTXLHUH� OD� SUHVHQFLD� GHO� LyQ�FORUXUR�\�WDPELpQ�SRU�TXp�GDQ�PHMRUHV�UHVXOWDGRV�ODV�PRQRIRVILQDV�TXH�ODV�GLIRVILQDV�
���/RV�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�GH�URGLR��SUHYLDPHQWH�LQPRYLOL]DGRV�VREUH�OD� DUFLOOD�0.����� HQ� SUHVHQFLD� GHO� DGLWLYR� FORUXUR�� QR� SUHVHQWDURQ� OD� DFWLYLGDG� FDWDOtWLFD�QHFHVDULD�SDUD�SHUPLWLU� OD�HYROXFLyQ�GH� OD� UHDFFLyQ�GH�KLGURDFLODFLyQ� LQWHUPROHFXODU�FRQ�DX[LOLDU�GH�FLFORPHWDODFLyQ�
���6H�KD�OOHYDGR�D�FDER�XQ�HVWXGLR�VREUH�OD�KLGURDFLODFLyQ�KLGURLPLQRDFLODFLyQ�GH�DOTXLQRV� FRQ� HO� REMHWLYR� GH� FRQRFHU� OD� LQIOXHQFLD� GHO� WLSR� GH� OLJDQGR� IRVIRUDGR� HQ� OD�UHJLRVHOHFWLYLGDG� GH� OD� UHDFFLyQ�� 6H� KD� SRGLGR� FRPSUREDU� TXH� HO� XVR� GH� OLJDQGRV�YROXPLQRVRV�SHUPLWH�PRGLILFDU� OD� UHODFLyQ�GH� LVyPHURV� LQFUHPHQWDQGR�HO�SRUFHQWDMH�GHO�LVyPHUR�IHQLO��(���RFW���HQ���LO��FHWRQD FRQ�UHVSHFWR�DO�LVyPHUR�IHQLO��RFW���HQ���LO��FHWRQD�TXH� HV� HO� PD\RULWDULR� FXDQGR� VH� XWLOL]D� WULIHQLOIRVILQD�� FRQILUPDQGR� DVt� OD� KLSyWHVLV� GH�WUDEDMR� LQLFLDO��6LQ� HPEDUJR�� HO� FDPELR�GH� OD� UHJLRVHOHFWLYLGDG�QR�KD�DOFDQ]DGR YDORUHV�VXILFLHQWHV�FRPR�SDUD�SRGHU�FRQVLGHUDUOD��VLQWpWLFDPHQWH�~WLO�6H� KD� REVHUYDGR� TXH� MXQWR� FRQ� OD� UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ� FRPSLWH� OD�UHDFFLyQ� GH� DGLFLyQ� GHO� iFLGR� EHQ]RLFR� �FR�FDWDOL]DGRU�� DO� DOTXLQR� SDUD� IRUPDU� pVWHUHV�LQVDWXUDGRV�
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6H� KD� FRPSUREDGR� TXH� FXDQGR� VH� XWLOL]D� OD�0RQWPRULOORQLWD� .���� HQ� OXJDU� GHO�iFLGR�EHQ]RLFR��OD�UHDFFLyQ�GH�KLGURDFLODFLyQ�GH�DOGHKtGRV�\�DOTXLQRV�WHUPLQDOHV�WDPELpQ�VH� IDYRUHFH�� \D� TXH� VH� HYLWD� OD� IRUPDFLyQ� GH� SURGXFWRV� VHFXQGDULRV� FRPR� ORV� pVWHUHV�LQVDWXUDGRV�
��� 6H� KD� OOHYDGR� D� FDER� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� LQWUDPROHFXODU� VREUH�GHULYDGRV�GHO���SHQWHQDO��REWHQLGRV�D�SDUWLU�GH�OD�'�ULERVD�\�OD���GHVR[L�'�ULERVD�
$� SDUWLU� GHO� ��5��5������GLKLGUR[L�����2�LVRSURSLOLGpQ���SHQWHQDO� \� GHO� ��5����EHQFLOR[L���SHQWHQDO��\�XWLOL]DQGR�VLVWHPDV�FDWDOtWLFRV�QHXWURV�\�FDWLyQLFRV�GH�URGLR�VH�KD�REWHQLGR� OD� ��5��5������GLKLGUR[L�����2�LVRSURSLOLGpQ�FLFORSHQWDQRQD� \� OD� ��5����EHQFLOR[L�FLFORSHQWDQRQD��FRQ�UHQGLPLHQWRV�VXSHULRUHV�DO�����\�DO�����UHVSHFWLYDPHQWH��
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����0DWHULDOHV�\�UHDFWLYRV�� �������7pFQLFDV�$QDOtWLFDV� �������0pWRGRV�JHQHUDOHV�� �������(QVD\RV�JHQHUDOHV�� �������&DUDFWHUL]DFLyQ�GH�FRPSXHVWRV� ���
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���3$57(�(;3(5,0(17$/
��� 0DWHULDOHV�\�UHDFWLYRV

/RV� UHDFWLYRV� HPSOHDGRV� HQ� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ�� HQWUH� HOORV�� ORV�DOGHKtGRV�� ORV� DOTXHQRV�� ODV� DPLQRSLULGLQDV�� OD� DUFLOOD� 0.����� ODV� VDOHV� GH� DPRQLR�� ODV�PRQRIRVILQDV�� HO� IRVILWR� \� ODV� GLIRVILQDV� VH� DGTXLHUHQ� FRPHUFLDOPHQWH� HQ� ILUPDV� FRPR�6\JPD�� $OGULFK� \� 6WUHP� &KHPLFDOV�� (VWRV� UHDFWLYRV� VH� XWLOL]DQ� WDO� FRPR� VH� FRPSUDQ��H[FHSWR�HO�EHQ]DOGHKtGR��HO�FXDO�VH�GHVWLOD�SUHYLDPHQWH�D�VX�XVR�SDUD�HYLWDU� OD�SUHVHQFLD�GHO�iFLGR�EHQ]RLFR�FRPR�SURGXFWR�GH�R[LGDFLyQ�7RGRV�ORV�VROYHQWHV�FRQ�H[FHSFLyQ�GHO�DFHWRQLWULOR��HO�FORURIRUPR��HO�DFHWDWR�GH�HWLOR�\�HO�����GLFORURHWDQR�VH�XWLOL]DQ� WDO�FRPR�VH�FRPSUDQ�� ORV�GHPiV�VROYHQWHV�VH�VRPHWHQ�D�SUHYLR� VHFDGR� SRU� FDOHQWDPLHQWR� D� UHIOXMR� GXUDQWH� GRV� KRUDV� VREUH� ORV� FRUUHVSRQGLHQWHV�DJHQWHV�GHVHFDQWHV��(O�pWHU�GH�SHWUyOHR��HO� WROXHQR��HO�KH[DQR��HO�pWHU�HWtOLFR�\�HO�7+)�VH�WUDWDQ� FRQ� VRGLR�EHQ]RIHQRQD�� HO� GLFORURPHWDQR� FRQ�SHQWy[LGR�GH� IyVIRUR� \� OD� WULHWLODPLQD�FRQ� .2+�� /XHJR� VH� GHVWLODQ� EDMR� QLWUyJHQR� \� VH� JXDUGDQ� HQ� IUDVFR� RVFXUR� VREUH� WDPL]�PROHFXODU��c��H[FHSWR�OD�WULHWLODPLQD�TXH�VH�JXDUGD�VREUH�.2+�
����7pFQLFDV�$QDOtWLFDV

/D�FURPDWRJUDItD�HQ�FDSD� ILQD�VH� UHDOL]D�VREUH�SODFDV�GH�JHO�GH�VtOLFH����)��� GH�0HUFN� FRQ� LQGLFDGRU� GH� IOXRUHVFHQFLD�� /RV�PpWRGRV�GH� UHYHODGR� VRQ� OX]�XOWUDYLROHWD� ��  ������\�\RGR�/D�FURPDWRJUDItD�HQ�FROXPQD�VH�UHDOL]D�FRQ�JHO�GH�VtOLFH�����S+����������WDPDxR�GH�SDUWtFXOD����D����PLFURQHV�GH�0HUFN�\�VH�HOX\H�EDMR�SUHVLyQ�GH�DLUH�/D�FURPDWRJUDItD�UDGLDO�VH�UHDOL]D�HQ�XQ�HTXLSR�&URPDWRWUyQ�VREUH�GLVFRV�GH����FP�GH�UDGLR�\���PP�GH�HVSHVRU�GH�VtOLFD�JHO����)��� FRQ�\HVR�H�LQGLFDGRU�GH�IOXRUHVFHQFLD�/D� FURPDWRJUDItD� GH� JDVHV� �&*�� VH� UHDOL]D� HQ� XQ� HTXLSR� +HZOHWW�3DFNDUG� �+3��PRGHOR�������FROXPQD�FDSLODU�+3�������P�[�GLiPHWUR�LQWHUQR�����PP�[ ������P���PpWRGR�GH� LQ\HFFLyQ�VSOLW��JDV�SRUWDGRU�$UJyQ� �$U���SUHVLyQ�H[WHULRU�GHO�JDV�SRUWDGRU��$U������EDU��SUHVLyQ�GH�HQWUDGD�GH�FROXPQD�����.3D��IOXMR�GH�FROXPQD������FP��PLQ��IOXMR�GH�FROXPQD�PiV�JDV�DX[LOLDU������FP��PLQ�� IOXMR�GH�SXUJD�GHO�VHSWXP�����FP��PLQ�� IOXMR�GH�VDOLGD�GHO�VSOLW� ���� FP��PLQ�� WHPSHUDWXUD� GHO� LQ\HFWRU� ���� �&�� WHPSHUDWXUD� GHO� GHWHFWRU� ���� �&��WHPSHUDWXUD� LQLFLDO� ��� �&�� WLHPSR� LQLFLDO� ���� PLQ�� JUDGLHQWH� GH� WHPSHUDWXUD� ��� �&�PLQ��WHPSHUDWXUD�ILQDO������&�\�WLHPSR�ILQDO�GH����PLQ�
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6H� LQ\HFWD �� �O� GH� PXHVWUD� \� HO� DQiOLVLV� SRU� &*� VH� SURJUDPD� SDUD� ���PLQXWRV��WLHPSR�GXUDQWH�HO�FXDO�VH�GHWHFWDQ�WRGRV�ORV�SLFRV�FURPDWRJUiILFRV�GH�LQWHUpV��/RV�WLHPSRV�GH�UHWHQFLyQ�VH�H[SUHVDQ�HQ�PLQXWRV�\�VH�UHSRUWDQ�HQ�OD�7DEOD�����/RV� HVSHFWURV� GH� PDVDV� VH� UHJLVWUDQ� SRU� OD� WpFQLFD� GH� FURPDWRJUDItD� GH� JDVHV�DFRSODGD�D�HVSHFWURVFRStD�GH�PDVDV��&*�(0���(O�HTXLSR�XWLOL]DGR�HV�XQ�FURPDWyJUDIR�GH�JDVHV�PRGHOR�+3������HTXLSDGR�FRQ�FROXPQD�FDSLODU�+3�������P�[�GLiPHWUR� LQWHUQR�����PP�[�������P��\�DFRSODGR�D�XQ�GHWHFWRU�VHOHFWLYR�GH�PDVDV�PRGHOR�����$�FRQ�IXHQWH�GH�LRQL]DFLyQ�GREOH��SRU�LPSDFWR�HOHFWUyQLFR�H�LRQL]DFLyQ�TXtPLFD�GH���HY�\��������X�P�D��/RV�HVSHFWURV�REWHQLGRV�VH�FRPSDUDQ�FRQ�ODV�ELEOLRWHFDV�GH�HVSHFWURV�:,/(<�����\�1%6���.��/DV�PDVDV�PROHFXODUHV�VH�H[SUHVDQ�FRPR��UHODFLyQ�PDVD�FDUJD��P�]��\�VH�HQFXHQWUDQ�HQ�OD�7DEOD�����/RV� HVSHFWURV� GH� UHVRQDQFLD� PDJQpWLFD� QXFOHDU� �501�� VH� UHJLVWUDQ� HQ� XQ�HVSHFWUyPHWUR�9$5,$1�*(0,1,�����FRQ�WUDQVIRUPDGD�GH�)RXULHU�GH�����0+]�SDUD��+�����0+]� SDUD� ��&�� ������ 0+]� SDUD� HO� ��3� \ ������ 0+]� SDUD� HO� ��)�� (Q� WRGRV� ORV� FDVRV� HO�GLVROYHQWH� HPSOHDGR� HV� FORURIRUPR� GHXWHUDGR� �&'&O���� /RV� GDWRV� GH� GHVSOD]DPLHQWR�TXtPLFR� VH� H[SUHVDQ� HQ� SDUWHV� SRU� PLOOyQ� �SSP�� \� VH� UHIHUHQFLDQ� UHVSHFWR� DO�WHWUDPHWLOVLODQR��706��SDUD��+��DO�FORURIRUPR�GHXWHUDGR�SDUD���&�\�DO�iFLGR�IRVIyULFR�SDUD���3��/RV�HVSHFWURV�ELGLPHQVLRQDOHV�KRPRQXFOHDUHV��&26<��\�KHWHURQXFOHDUHV��J+64&��VH�DGTXLHUHQ�HQ�HO�PRGR�VHQVLEOH�D�OD�IDVH�/RV�HVSHFWURV�GH�LQIUDUURMR��,5��VH�UHDOL]DQ�HQ�XQ�HVSHFWUyPHWUR�3UHVSHFW�,5�356�GH�0LGDF�&RUSRUDWLRQ��FRQ�WUDQVIRUPDGD�GH�)RXULHU��/D�PXHVWUD�VH�GLVSHUVD�VREUH�EURPXUR�GH�SRWDVLR��.%U���FRQ�XQD�UHODFLyQ�DSUR[LPDGD�.%U�FRPSXHVWR�GH�����
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7$%/$�����7LHPSRV�GH�UHWHQFLyQ�\�PDVDV�PROHFXODUHV�GH�SURGXFWRV
&2038(672 �W5� 0��P�]�

$OGLPLQDV%HQFLOLGpQDQLOLQD����%HQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���D��%HQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���E�%HQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���F�%HQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���G�%HQFLOLGpQ�SLULGLQ���LO�DPLQD���H�%HQFLOLGpQ�SLULPLGLQ���LO�DPLQD���I�%HQFLOLGpQ����FORURSLULGLQ���LO�DPLQD���J����WHUF�%XWLO�EHQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���S����0HWLO�EHQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���Q����WUL�)OXRURPHWLO�EHQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���P����)O~RU�EHQFLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���O�
&HWLPLQDV�)HQLOKHSWLOLGpQDQLOLQD��������)HQLOKHSWLOLGpQ�����PHWLOSLULGLQ���LO�DPLQD���D����)HQLOKHSWLOLGpQ�����PHWLOSLULGLQ���LO�DPLQD���E����)HQLOKHSWLOLGpQ�����PHWLOSLULGLQ���LO�DPLQD���F����)HQLOKHSWLOLGpQ�����PHWLOSLULGLQ���LO�DPLQD���G����)HQLOKHSWLOLGpQ��1���SLULGLQ���LO�DPLQD���H����)HQLOKHSWLOLGpQ��1�����FORUR���SLULGLO�DPLQD���J����WHUF�EXWLO�IHQLOKHSWLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���S����PHWLO�IHQLOKHSWLOLGpQ����PHWLOSLULGLQ���LO�DPLQD���Q����WUL�IOXRUPHWLO�IHQLOKHSWLOLGpQ���PHWLOSLULGLQ���LO�DPLQD���P����)O~RU�IHQLOKHSWLOLGpQ����PHWLO���SLULGLO�DPLQD���O�)HQLOKH[LOLGpQ����PHWLO���SLULGLO�DPLQD���K�)HQLOQRQLOLGpQ�1����PHWLO���SLULGLO�DPLQD���L�)HQLOXQGHFLOLGpQ�1����PHWLO���SLULGLO�DPLQD���M�
&HWRQDV�+H[DQRIHQRQD�����+HSWDQRIHQRQD�����1RQDQRIHQRQD�����8QGHFDQRIHQRQD���WHUF�%XWLO�IHQLOKH[LOFHWRQD��������0HWLO�IHQLOKH[LOFHWRQD���7ULIOXRURPHWLO�IHQLOKH[LOFHWRQD��������)O~RU�IHQLOKH[LOFHWRQD
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��� 0pWRGRV�JHQHUDOHV
������� 0pWRGR� JHQHUDO� SDUD� OD� VtQWHVLV� GH� DOGLPLQDV���� (Q� XQ� PDWUD]� VH�DJUHJDQ���J�GH�WDPL]�PROHFXODU��c�DFWLYDGRV����KRUDV�D�����&�\�VH�DxDGHQ����PPROHV�GHO�DOGHKtGR����PPROHV�GH�OD�DPLQRSLULGLQD�\���PO�GH�7+)�DQKLGUR��/D�PH]FOD�VH�UHIOXMD�HQ�EDxR�GH�DFHLWH�D������&��FRQ�DJLWDFLyQ�PDJQpWLFD�GXUDQWH����KRUDV��7UDQVFXUULGR�HVWH�WLHPSR�VH�GHMD�HQIULDU� OD�PH]FOD��VH� ILOWUD�DO�YDFtR�SDUD�VHSDUDU�HO� WDPL]�PROHFXODU�\�VH�ODYD�FRQ�WROXHQR��(O�ILOWUDGR�VH�GHVWLOD�D�SUHVLyQ�UHGXFLGD�
�������0pWRGR�JHQHUDO�SDUD�OD�VtQWHVLV�GH�FHWLPLQDV��(Q�XQ�PDWUD]�VH�PH]FODQ���PPRO����������O��GH���DPLQR���SLFROLQD�\���PPRO�������O��GH�KHSWDQRIHQRQD����PO�GH�WROXHQR��MXQWR�FRQ����PJ�GH�WDPL]�PROHFXODU�SUHYLDPHQWH�DFWLYDGR��6H�GHMD�HQ�UHIOXMR�FRQ�DJLWDFLyQ�FRQVWDQWH�GXUDQWH����KRUDV�D������&��3DVDGR�HVWH� WLHPSR�� OD�PH]FOD�VH� ILOWUD�SDUD�UHWLUDU�HO�WDPL]�PROHFXODU�\�OXHJR�HO�ILOWUDGR�VH�GHVWLOD�D�SUHVLyQ�UHGXFLGD�
������� 0pWRGR� JHQHUDO� SDUD� OD� KLGURDFLODFLyQ� FDWDOtWLFD� LQWHUPROHFXODU�XWLOL]DQGR�XQ�VLVWHPD�FDWDOtWLFR�QHXWUR�\�0.����FRPR�FR�FDWDOL]DGRU��6H DGLFLRQDQ�HQ� XQ� YLDO� GH���PO�� ����PPROHV�GHO� DOGHKtGR�� �����PPROHV�GH� OD� ROHILQD� \� ��PRO��GHO�VLVWHPD� FDWDOtWLFR� GH�:LONLQVRQ� >5K&O�33K���@�� MXQWR� FRQ� ���PJ� GH�0.��� \� ����PO� GH�WROXHQR��/D�PH]FOD�VH�FRORFD�HQ�DJLWDFLyQ�PDJQpWLFD�GXUDQWH���KRUDV�D�����&��/XHJR�HO�FUXGR�GH�UHDFFLyQ�VH�HQIUtD�\�VH� ILOWUD�SDUD�UHWLUDU� OD�DUFLOOD�� OD�FXDO�VH� ODYD�FRQ���PO�GH�&+�&O���/RV�SRUFHQWDMHV�GH�FRQYHUVLyQ�VH�GHWHUPLQDQ�SRU�&*�\�&*�(0�
������� 0pWRGR� JHQHUDO� SDUD� OD� UHDFFLyQ� GH� KLGURDFLODFLyQ� FDWDOtWLFD�LQWHUPROHFXODU�FRQ�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�\�HO�DGLWLYR�FORUXUR��6H�DGLFLRQDQ�HQ�XQ�YLDO�GH���PO�������PPRO�GH�EHQ]DOGHKtGR�����PRO��GH���DPLQR���SLFROLQD�����PJ�GH� 0.����� ����� PPROHV� \� ����� PPROHV� GHO� VLVWHPD� >5K�FRG��WUL�S�WROLOIRVILQD��@%)��� ��PRO��GHO�FORUXUR�GH�EHQFLOWULPHWLODPRQLR��%Q0H�1&O���HQ�����PO�GH�WROXHQR��/D�PH]FOD�VH�FRORFD�HQ�DJLWDFLyQ�PDJQpWLFD�GXUDQWH���KRUD�D�����&��/XHJR�VH�HQIUtD�D� WHPSHUDWXUD�DPELHQWH� \� VH� ILOWUD� SDUD� UHWLUDU� OD�DUFLOOD��(VWD�VH� ODYD�FRQ���PO�GH�GLFORURPHWDQR��/RV�SRUFHQWDMHV�GH�FRQYHUVLyQ�VH�GHWHUPLQDQ�SRU�&*�\�&*�(0�
������� 0pWRGR� JHQHUDO� SDUD� OD� UHDFFLyQ� GH� KLGURLPLQRDFLODFLyQ� FDWDOtWLFD�LQWHUPROHFXODU�FRQ�VLVWHPDV�FDWDOtWLFRV�FDWLyQLFRV�\�DGLWLYR�KDOXUR��6H�PH]FODQ�HQHO� YLDO� GH� ��PO�� �����PPROHV� GH� DOGLPLQD�� �����PPROHV� GHO� ��DOTXHQR� \� �����PPRO� ���PRO���GHO�VLVWHPD�FDWDOtWLFR�FDWLyQLFR� >5K�FRG��WUL�S�WROLOIRVILQD��@%)�����PRO��GHO�DGLWLYR�FORUXUR�GH�EHQFLOWULPHWLODPRQLR��%Q0H�1&O���HQ�����PO�GH�DFHWRQLWULOR�

��� 1RUWRQ��'��*��-��2UJ��&KHP��������������
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/D�PH]FOD�VH�FRORFD�HQ�DJLWDFLyQ�PDJQpWLFD�GXUDQWH���KRUD�D�����&��/XHJR�VH�HQIUtD�\�VH�DJUHJD���PO�GH�GLFORURPHWDQR��/RV�SRUFHQWDMHV�GH�SURGXFFLyQ�GH�OD�FHWLPLQD�VH�GHWHUPLQDQ�SRU�&*�
������� 0pWRGR� JHQHUDO� SDUD� OD� KLGURDFLODFLyQ� FDWDOtWLFD� LQWHUPROHFXODU� GH�DOTXLQRV�XWLOL]DQGR�XQ�VLVWHPD�FDWDOtWLFR�QHXWUR�SUHSDUDGR�³LQ�VLWX´��6H�DGLFLRQDQ�HQ�XQ��YLDO� WDSD�URVFD�GH���PO�������O� ������PPROHV��GHO�DOGHKtGR������O� ������PPROHV�����PRO��FRQ�UHODFLyQ�DO�DOGHKtGR��GH���DPLQR���SLFROLQD�����PJ�������PPROHV�����PRO���GHO�iFLGR�EHQ]RLFR�������O�������PPROHV����HTXLYDOHQWHV��GHO���DOTXLQR��HQ�����PO�GH�WROXHQR��7RGRV�ORV�HQVD\RV�VH�UHDOL]DQ�FRQ�HO�VLVWHPD�FDWDOtWLFR�SUHSDUDGR�³LQ�VLWX´�HQ�SURSRUFLyQ�URGLR�OLJDQGR� �5K�/�������D�SDUWLU�GH����PJ��������PPROHV��GHO�SUHFXUVRU GH�FDWDOL]DGRU�>5K���&O��FRG�@��\�������PPROHV�GHO�OLJDQGR�IRVILQD��/D�PH]FOD�GH�UHDFFLyQ�VH�FRORFD�HQ�DJLWDFLyQ� PDJQpWLFD� GXUDQWH� ��� KRUDV� D� ��� �&�� (O� FUXGR� GH� UHDFFLyQ� VH� VRPHWH� D�FURPDWRJUDItD�IODVK�\�VH�HOX\H�FRQ�KH[DQR�$F2(W���������/RV�SRUFHQWDMHV�GH�FRQYHUVLyQ�VH�GHWHUPLQDQ�SRU�&*��/D�IUDFFLyQ�VH�FRQFHQWUD�\�VH�GHWHUPLQD�VX�501�GH��+�
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