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352%/(0È7,&$�'(�/$�(;75$&&,Ï1�'(�È5,'26�(1�(/�&$8&('(/�5Ë2�(6/$�<�(/�&8/7,92�'(/�&+232�(1�/$�&20$5&$�'(�9$/(1&,$'(�'21�-8$1��/(Ï1�
%pFDUHV�0DUWtQ��3HGUR���GHO�3HVR�7DUDQFR��&DUORV

$JHQWH�)RUHVWDO�GH�OD�-XQWD�GH�&DVWLOOD�\�/HyQ��,QJHQLHUR�7pFQLFR�)RUHVWDO'HSDUWDPHQWR�GH�3URGXFFLyQ�9HJHWDO�\�6LOYRSDVFLFXOWXUD(�7�6���,QJHQLHUtDV�$JUDULDV�GH�3DOHQFLD$YGD��0DGULG����������3DOHQFLD8QLYHUVLGDG�GH�9DOODGROLGH�PDLO��FGHOSHVR#SYV�XYD�HV
5(680(1
/RV�DYDQFHV�HQ�OD�WHFQRORJtD�\�ODV�DFWLYLGDGHV�GH�GHVDUUROOR�HFRQyPLFR�HPSUHQGLGDV�SRU�HO�KRPEUHKDQ�VXSXHVWR��HQ�ORV�~OWLPRV�WLHPSRV��XQD�DJUHVLyQ�SDUD�OD�1DWXUDOH]D��(Q�HO�FDVR�GH�ODV�ULEHUDV��ODH[WUDFFLyQ�GH�iULGRV�GHVFRQWURODGD�KD�FRQOOHYDGR�HO�GHVFHQVR�GHO�QLYHO�IUHiWLFR�GH�ORV�UtRV�\�FRPRFRQVHFXHQFLD� OD� DSDULFLyQ� GH� SLHV� VHFRV� HQ� ORV� FXOWLYRV� GH� FKRSRV� DVRFLDGRV�� (Q� HO� SUHVHQWHDUWtFXOR�VH�DQDOL]D�\�FXDQWLILFDQ�GLFKRV�HIHFWRV�HQ�HO�HQWRUQR�GH�OD�5LEHUD�GHO�(VOD��/HyQ���FRPDUFDHVSHFLDOL]DGD�HQ�OD�SURGXFFLyQ�GH�PDGHUD�GH�FKRSR�SDUD�GHVHQUROOR�
3$/$%5$6�&/$9(��([WUDFFLyQ�GH�iULGRV��QLYHO�IUHiWLFR��HVWUpV�KtGULFR�
6800$5<
7KH�QHZ�WHFKQRORJLHV�DQG�WKH�HFRQRPLF�GHYHORSPHQW�DFWLYLWLHV�KDYH�GHJUDGDWHG�WKH�HQYLURQPHQW�$W� ORQJ� ULYHU� DFWLYLWHV� VXFK� DV� VDQG� H[WUDFWLRQ� KDYH� DIIHFWHG� WKH� IUHDWLF� OHYHO�� ,Q� WKLV� SDSHU�� WKHHIIHWFV�RI�WKLV�DFWLYLWLHV�DUH�HYDOXDWHG�LQ�D�WLPEHU�SURGXFWLRQ�DUHD�QRUWKHUQ�6SDLQ�
.(<�:25'6��VDQG�H[WUDFWLRQ��IUHDWLF�OHYHO��KLGULF�VWUHVV�
,1752'8&&,Ï1
(Q�ODV�~OWLPDV�GpFDGDV��FRQ�HO�GHVDUUROOR�GH�XQD�QXHYD�\�PiV�SRWHQWH�PDTXLQDULD�VH�KD�IDFLOLWDGR�OD�FDSDFLGDG�GH�PRYLPLHQWR�GH�WLHUUDV�DVt�FRPR�OD�GHVWUXFFLyQ�GHOD�YHJHWDFLyQ�SDUD�ILQHV�WDQ�GLVWLQWRV�FRPR�SXHGHQ�VHU� OD�SUHSDUDFLyQ�GHO� WHUUHQRSDUD� XQ�PHMRU� DUUDLJR� GH� XQD� SRVWHULRU� SODQWDFLyQ� GH� FKRSR� R� OD� H[WUDFFLyQ� GHiULGRV�GHO�PLVPR�FDXFH�GHO�UtR�
(Q�SULQFLSLR��HQ� OD�]RQD�HVWXGLDGD�\�D� MX]JDU�SRU� OD�VLWXDFLyQ�DFWXDO�\� OD�GH�KDFHXQRV� GHFHQLRV�� VLVWHPiWLFDPHQWH� VH� KD� YHQLGR� GHVWUX\HQGR�� SRU� PHGLR� GHPDTXLQDULD� SHVDGD�� OD� YHJHWDFLyQ� DXWyFWRQD� GH� ODV� PiUJHQHV� GHO� (VOD� SDUD� LUDXPHQWDQGR�OD�VXSHUILFLH�RFXSDGD�SRU�FKRSHUDV��DOODQDQGR�FXpUQDJRV��PDQJDV�\YDJXDGDV�PROGHDGDV�SRU�HO�UtR��OOHJDQGR�FRQ�OD�SODQWDFLyQ�D�UDt]�SURIXQGD�LQFOXVRKDVWD� OD� PLVPD� RULOOD� GHO� UtR� �%e&$5(6�� 3�� ������� (VWH� VLVWHPD� GH� SODQWDFLyQGHELGR� D� OD� JUDQ� UHPRFLyQ� GHO� WHUUHQR� TXH� VXSRQH� HV� PX\� EHQHILFLRVR� SDUD� HO
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SRVWHULRU� DUUDLJR� \� FUHFLPLHQWR� GH� OD� SODQWD� SHUR� DJUDYD� HQ� JUDQ� PHGLGD� HOSUREOHPD�GH�OD�HURVLyQ�GH�ODV�PiUJHQHV�GHO�UtR�
$O�PLVPR� WLHPSR�� DXPHQWDQGR� OD� QHFHVLGDG� GH�PDWHULDOHV� SDUD� OD� FRQVWUXFFLyQ�KDQ�LGR�SUROLIHUDQGR�QXPHURVDV�JUDYHUDV�HQ� OD�]RQD�TXH�VDFDQ�GHO�PLVPR�FDXFHGHO�UtR�VX�PDWHULD�SULPD��HVWD�DFWLYLGDG�QR�GHEHUtD�VXSRQHU�QLQJ~Q�SUREOHPD�SDUDHO� HFRVLVWHPD� GH� OD� ULEHUD� QL� SDUD� ODV� FKRSHUDV� SODQWDGDV� HQ� HO� PLVPR� VL� VHUHVSHWDUD� OD� OHJLVODFLyQ�YLJHQWH��(YLGHQWHPHQWH�QR�HV�DVt��FDXVDQGR� OD�PLVPD�XQJUDQ�SHUMXLFLR�HFRQyPLFR�\�PHGLRDPELHQWDO��HQ�OD�JUDQ�PD\RUtD�GH�ORV�FDVRV�QR�VHUHVSHWDQ� ODV� FRQGLFLRQHV� GH� DXWRUL]DFLyQ� LPSXHVWDV� SRU� OD� $GPLQLVWUDFLyQ�HVSHFLDOPHQWH�HQ�FXHVWLyQ�GH�SURIXQGLGDG�GH�H[SORWDFLyQ��OOHJDQGR�D�GHVHTXLOLEUDUVHULDPHQWH�OD�GLQiPLFD�IOXYLDO�
$O� SURIXQGL]DU� PX\� SRU� GHEDMR� GH� OD� FDSD� IUHiWLFD�� FRQ� ODV� DYHQLGDV� DQXDOHV� HOOHFKR�GHO�UtR�WLHQGH�D�HTXLOLEUDUVH�OOHQDQGR�HO�YDFtR�JHQHUDGR�FRQ�OD�H[WUDFFLyQ��GHHVWD�PDQHUD�VH�SURGXFHQ�GRV�IHQyPHQRV�IDWDOHV�SDUD�OD�YHJHWDFLyQ�GH�OD�ULEHUD�\HVSHFLDOPHQWH�SDUD�ODV�FKRSHUDV�SODQWDGDV�HQ�HOOD�
����$JXDV�DUULED�GH�OD�H[WUDFFLyQ�VH�SURGXFH�XQD�GLVPLQXFLyQ�GHO�QLYHO�GH�OD�FDSDIUHiWLFD� FRQ� OD� FRQVLJXLHQWH� GHVFRQH[LyQ� FRQ� OD� PLVPD� GH� WRGD� YHJHWDFLyQIUHDWyILOD��HVSHFLDOPHQWH�GH�ODV�FKRSHUDV�H[LVWHQWHV�
���� $JXDV� DEDMR�� GDGR� DGHPiV� TXH� VH� LQWHQWD� VLHPSUH� HQGHUH]DU� HO� FDXFHHOLPLQDQGR�ODV�FXUYDV��DXPHQWD�OD�YHORFLGDG�GHO�DJXD�\�SRU�FRQVLJXLHQWH�OD�IXHU]DHURVLYD�GH� OD�PLVPD��SURGXFLpQGRVH�XQD�JUDQ�SpUGLGD�GH�VXHOR�\�GH� WRGR� OR�TXHKD\D�HQFLPD�
(Q�OD�PD\RUtD�GH�ORV�FDVRV�HO�VXHOR�DUUDVWUDGR�FRUUHVSRQGH�D�FKRSHUDV�TXH�VH�KDQSODQWDGR� GHPDVLDGR� FHUFD� GHO� FDXFH� VXSRQLHQGR� XQDV� JUDQGHV� SpUGLGDVHFRQyPLFDV� GDGR� HO� HOHYDGR� SUHFLR� GH� HVWD� PDGHUD� HQ� HVWD� FRPDUFD� HQ� ODDFWXDOLGDG�
/D�DFWLYLGDG�GHVFULWD�� VLQpUJLFDPHQWH�XQLGD�D� OD�PDVLYD�GLVPLQXFLyQ�HQ� OD�pSRFDHVWLYDO� GHO� FDXGDO� GHO� UtR� SDUD� HO� UHJDGtR� HVWiQ� GDQGR� DO� WUDVWH� FRQ� QXPHURVDVKHFWiUHDV�GH�FKRSR�HQ�XQD�]RQD�FRQ�XQ�JUDQ�SRWHQFLDO�SURGXFWLYR�GH�PDGHUD�GHFDOLGDG�
6XELHQGR�DJXDV�DUULED�GHVGH� OD�SURYLQFLD�GH�=DPRUD��HV�HQ�HO� WpUPLQR�PXQLFLSDOGH� 9DOHQFLD� GH� 'RQ� -XDQ� \� ORV� DG\DFHQWHV� DJXDV� DUULED� GRQGH� VH� REVHUYD� HOSUREOHPD� TXH� VH�GHVFULEH�� HVWR� HV� GHELGR�D� OD� SUHVHQFLD� DFWXDO� GH� JUDYHUDV� HQHVWD�]RQD�
*UDFLDV� D� OD� OHMDQtD�GH�/HyQ� \�%HQDYHQWH�� ORV� GRV� SRWHQFLDOHV� FRQVXPLGRUHV� GHPDWHULDOHV� GH� FRQVWUXFFLyQ�PiV� FHUFDQRV�� R� ELHQ� SRU� OD� IDOWD� GH� LQIUDHVWUXFWXUDVTXH� KDJDQ� UHQWDEOH� OD� H[WUDFFLyQ�� HQ� OD� ]RQD� FRPSUHQGLGD� HQWUH� HO� WpUPLQRPXQLFLSDO�GH�9DOHQFLD�GH�'RQ�-XDQ�\�OD�SURYLQFLD�GH�=DPRUD�ODV�FKRSHUDV�\�GHPiVYHJHWDFLyQ� IUHDWyILOD� SUHVHQWDQ� XQ� DFHSWDEOH� HVWDGR� GH� VDOXG�� \D� TXH� HO� QLYHOIUHiWLFR� QR� KD� VXIULGR� XQD� GLVPLQXFLyQ� WDQ� DFXVDGD� FRPR� DJXDV� DUULED� DO� QRH[WUDHUVH�JUDYD�GHVGH�KDFH�PXFKRV�DxRV�
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0$7(5,$/�<�0e72'26
6H�KDQ�HOHJLGR�ORV�GRV�SULPHURV�PXQLFLSLRV�HQ� ORV�TXH�VH�HPSLH]D�D�REVHUYDU�HOSUREOHPD�VXELHQGR�DJXDV�DUULED�GHVGH� OD�SURYLQFLD�GH�=DPRUD��9DOHQFLD�GH�'RQ-XDQ� \� )UHVQR� GH� OD� 9HJD�� GHQWUR� GH� ORV� PLVPRV� VH� HVWXGLD� OD� VXSHUILFLHJHVWLRQDGD�SRU�OD�-XQWD�GH�&DVWLOOD�\�/HyQ��HQ�WRWDO�������KD�GH ODV�FXDOHV������KDHVWiQ� VLWXDGDV�HQ�)UHVQR�GH� OD�9HJD� \� ������ KD�HVWiQ� VLWXDGDV� HQ�9DOHQFLD� GH'RQ� -XDQ�� LQYHQWDULDQGR� ORV� URGDOHV� TXH� VH� REVHUYDQ� HQ� PDO� HVWDGR� SRUXQD� GLVPLQXFLyQ� GH� OD� FDSD� IUHiWLFD� �HVWDQGR� DIHFWDGDV� ���� KD� UHSDUWLGDV� HQ� �URGDOHV��
6H�UHDOL]DQ�XQDV�SDUFHODV�GH�FRQWUDVWH�SRU�PHGLR�GH�SDUFHODV�FXDGUDGDV�GH����P�GH� ODGR� �\D�TXH�HO�PDUFR�GH�SODQWDFLyQ�HV�GH��[��� UHSDUWLGDV�DOHDWRULDPHQWH�SRUFDGD�URGDO��D�UD]yQ�GH�XQD�SDUFHOD�SRU�KHFWiUHD�DIHFWDGD��FRQWDQGR�ORV�SLHV�VHFRVR�SXQWLVHFRV��7DPELpQ�VH�REVHUYD�VL�VH�KDQ�H[WUDLGR�UHFLHQWHPHQWH�iULGRV�DJXDVDEDMR�GH�FDGD�URGDO�HVWXGLDGR�
5(68/7$'26
'HQWUR� GH� OD� VXSHUILFLH� JHVWLRQDGD� SRU� OD� -XQWD� GH� &DVWLOOD� \� /HyQ� HQ� DPERVWpUPLQRV�PXQLFLSDOHV�XQ������GH� OD�PLVPD�SUHVHQWD�VLQWRPDV�GH�SXQWLVHFDGR�DOTXHGDU� GHVFRQHFWDGD� OD� FKRSHUD� GHO� QLYHO� IUHiWLFR�� (VWH� HIHFWR� HV� PD\RU� HQWpUPLQR�GH�)UHVQR�GH�OD�9HJD�GRQGH�HO�SRUFHQWDMH�GH�FKRSHUDV�DIHFWDGDV�VH�HOHYDD� XQ� �����HQ� VXSHUILFLH�PLHQWUDV� TXH� HQ� 9DOHQFLD� GH�'RQ� -XDQ� HQ� DOJR�PHQRU�DOUHGHGRU� GH� XQ� �� �� GH� OD� VXSHUILFLH� GH� HVWDV� FKRSHUDV� HVWiQ� DIHFWDGDV� HQPD\RU�R�PHQRU�PHGLGD��
(O� JUDGR� GH� DIHFWDFLyQ� SDUD� DPERV� WpUPLQRV� \� HQ� FRQMXQWR� VH� UHFRJH� HQ� ODVLJXLHQWH�WDEOD�
7DEOD������GH�SLHV�SXQWLVHFRV�HQ�ODV�GLVWLQWDV�SDUFHODV�DIHFWDGDV

��GH�SLHVSXQWLVHFRV 1��GH�SDUFHODV�HQ)UHVQR�GH�OD�9HJD 1��GH�SDUFHODV�HQ9DOHQFLD�GH�'��-XDQ 1��GH�SDUFHODVWRWDO������ ����������� ������������ ����������������������� ����������� ������������ ����������������������� ������������ ���������� ����������������������� ������������ ����������� ������������!����� ������� ��������� ����������3DUFHODV�WRWDOHV �� �� ���
$QDOL]DQGR�OD�WDEOD�GH�UHVXOWDGRV�VH�REVHUYD�FRPR��HQ�HO�FRQMXQWR�GH�ODV�FKRSHUDVDIHFWDGDV��XQ���������GH�ODV�PLVPDV�SUHVHQWDQ�SUREOHPDV�GH�VHFDGR�HQ�PiV�GHO
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�����GH� ORV� SLHV��PLHQWUDV� TXH� HO� UHVWR� �XQ� ��������� SUHVHQWD�PHQRU� JUDGR� GHDIHFWDFLyQ�
$JXDV�DEDMR�GH�WRGRV�ORV�URGDOHV�DIHFWDGRV�\�D�PHQRV�GH�����P��GH�ORV�PLVPRVVH�KDQ�VDFDGR�KDFH�PHQRV�GH���DxRV�JUDYDV�GHO�FDXFH�GHO�UtR�
&21&/86,21(6
(Q� OD� VXSHUILFLH� HVWXGLDGD� HQ� FXHVWLyQ�� VL� QR� VH� SRQH� UHPHGLR� D� FRUWR� R� PHGLRSOD]R�ODV�FLIUDV�GHO���������SDVDUiQ�D�PiV�GHO������GH�FKRSRV�VHFRV��/D�VROXFLyQLQPHGLDWD�SDVD��D�QXHVWUR�MXLFLR��SRU�OR�VLJXLHQWH��HQ�ORV�URGDOHV��VHFRV�HQ�PiV�GHXQ�������SRU�UHDOL]DU�XQ�DSURYHFKDPLHQWR�XUJHQWH�GH�ORV�SLHV�TXH�TXHGDQ�\�YROYHUD� SODQWDU� D� PiV� SURIXQGLGDG�� HQ� ORV� �VHFRV� HQ� PHQRV� GHO� ��� ��� HV� QHFHVDULRHVWXGLDU�VX�HYROXFLyQ�HQ�XQR�R�GRV�DxRV�\�VL�HV�QHFHVDULR�VHJXLU�OD�PLVPD�SDXWD�
/D�HGDG�GH�ORV�URGDOHV�HVWXGLDGRV�YD�GH���D����DxRV��KDVWD�OD�IHFKD�GH�HVWXGLR�HQTXH� VH� REVHUYy� HO� DQRUPDO� VHFDGR� GH� SODQWDV�� HVWDV� SUHVHQWDEDQ� XQ� GHVDUUROORQRUPDO��IXH�HQ�HO�YHUDQR�GHO����FRQ�OD�LQDXJXUDFLyQ�GHO��&DQDO�GHO�3iUDPR���HO�FXDOULHJD�HQ�OD�DFWXDOLGDG�PiV�GH������+DV���FXDQGR�FRPHQ]y�XQ�VHFDGR�JHQHUDOL]DGRTXH� KD� VHJXLGR� HQ� DXPHQWR� HQ� HO� YHUDQR� VLJXLHQWH� DJUDYDGR� SRU� OD� FRQWLQXDH[WUDFFLyQ�GH�iULGRV�DJXDV�GHEDMR�GH�FDGD� URGDO�GH� ORV�HVWXGLDGRV��/DV�PLVPDVFRQVHFXHQFLDV� ODV� KD� VXIULGR� OD� YHJHWDFLyQ� QDWXUDO� GH� ULEHUD� DG\DFHQWH� D� ORVURGDOHV�
3DUD�DWDMDU�HO�SUREOHPD�GH�UDt]��HV�QHFHVDULR�SRU�XQD�SDUWH�GHMDU�GH�H[WUDHU�iULGRVGHO�FDXFH�GHO�UtR�\�SRU�RWUD�XQD�PHMRU�UHJXODFLyQ�GHO�OODPDGR��FDXGDO�HFROyJLFR��HQORV�PHVHV�HVWLYDOHV�TXH�JDUDQWLFH�OD�SHUYLYHQFLD��GH�WRGD�OD�YHJHWDFLyQ�IUHDWyILOD�
/D�SODQWDFLyQ�D�PD\RU�SURIXQGLGDU�VXSRQGUi�HQ�FXDOTXLHU�FDVR�XQ�FRVWH�DxDGLGR�DODV�QXHYDV�SODQWDFLRQHV�TXH� MXQWR� FRQ� ODV�SpUGLGDV� LPSRUWDQWHV� HQ� UHQWDV�SRU� HOVHFDGR�GH�DQWLJXDV�SODQWDFLRQHV�KDFH�QHFHVDULR�HO� UHSODQWHR�GH�XQD�XQD�JHVWLyQHQ�HVWH�WLSR�GH�VLVWHPD�IRUHVWDO�
%,%/,2*5$)Ë$
%e&$5(6� 0$57Ë1�� 3��������� (VWDGR� GH� FRQVHUYDFLyQ� \� DSOLFDFLRQHV� SDUD� ODJHVWLyQ� GHO� ERVTXH� GH� ULEHUD� GHO� (VOD� HQ� OD� FRPDUFD� GH� 9DOHQFLD� GH�'RQ� -XDQ�/HyQ�� 7UDEDMR� ILQ� GH� FDUUHUD� ,QJHQLHUtD� 7pFQLFD� )RUHVWDO�� (76,,$$� GH� 3DOHQFLD�8QLYHUVLGDG�GH�9DOODGROLG��6LQ�SXEOLFDU�
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)RWR����5RGDO���GH�)UHVQR�GH�OD�9HJD��]RQD�FRQ�FKRSRV�FRPSOHWDPHQWH�VHFRV�

)RWR����([WUDFFLyQ�GH�iULGRV�����PHWURV�DJXDV�DEDMR�GHO�URGDO���GH�OD�IRWR�DQWHULUR��7UHVDxRV�VH�KDEtD�VDFDGR�JUDYD�HQ�HO�PLVPR�OXJDU��ODV�DYHQLGDV�GHO�UtR�YRYLHURQ�D�GHMDUHTXLOLEUDQGR�HO�OHFKR�GHO�UtR�\�VH�KD�YXHOWR�D�H[WUDHU�


