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5HVXPHQ��/D�VXSHUHVWUXFWXUD�GH�OD�DOWD�YHORFLGDG�HVSDxROD��$9(��VH�DSR\D�HQ�OD�WHFQRORJtD�GH�PDWHULDOHV�SDUD�HO�
GHVDUUROOR�GH�ORV�HOHPHQWRV�TXH�SRVLELOLWDQ�OD�VXMHFLyQ�GH�ORV�FDUULOHV�D�ODV�WUDYLHVDV��/RV�UHTXLVLWRV�HVWDEOHFLGRV�
SDUD�HO�FRQMXQWR�GH�SLH]DV�TXH�FRQVWLWX\H�HO�VLVWHPD�GH�VXMHFLyQ�VRQ�ORV�GH�JDUDQWtD�GH�DLVODPLHQWR�HOpFWULFR�\�ORV�
GH�UHVLVWHQFLD�PHFiQLFD VXILFLHQWH��(VWDV�SUHPLVDV�FUHDQ�OD�QHFHVLGDG�GH�XWLOL]DU�SDUD�HO�DVHJXUDPLHQWR�GHO�DQFKR�
GH�YtD�XQDV�SODFDV�GH�XQ�PDWHULDO�FRPSXHVWR�GH�XQD�PDWUL]�SROLPpULFD�WHUPRSOiVWLFD�GH�3$�����UHIRU]DGD�FRQ�XQ�
����HQ�SHVR�GH�ILEUD�GH�YLGULR�FRUWD��/D�YLVFRVLGDG�GH�OD�PDWHULD�SULPD�FRQ�OD�TXH�VH�LQ\HFWDQ�ODV�SODFDV�HV�XQ�
SDUiPHWUR� TXH� GHEH� GH� VHU� FRQWURODGR�� \D� TXH� VXV� HIHFWRV� HQ� HO� FRPSRUWDPLHQWR� PHFiQLFR� GH� ODV� SODFDV� HV�
VLJQLILFDWLYR�� (VWH� WUDEDMR� GHWHUPLQD� OD� YLVFRVLGDG� ySWLPD� GH� ODV� SODFDV� GH� VXMHFLyQ� TXH� JDUDQWL]D� VX� FRUUHFWR�
IXQFLRQDPLHQWR�DQWH� ODV� DFFLRQHV�PHFiQLFDV�DSOLFDGDV� VREUH�HOODV�� WDQWR�HQ�SURFHVRV�GH�FRQWURO�HQ�SURGXFFLyQ��
FRPR� HQ� FRQGLFLRQHV� UHDOHV� GH� VHUYLFLR�� 6H� KD� OOHYDGR� D� FDER� XQD� FDUDFWHUL]DFLyQ� YLVFRHOiVWLFD� GHO� PDWHULDO�
LQ\HFWDGR�HQ�SLH]D�HVWUXFWXUDO��D�OD�WHPSHUDWXUD�GHO�ODERUDWRULR�HQ�UHODFLyQ�FRQ�ORV�HVIXHU]RV�HMHUFLGRV�VREUH�ODV�
SODFDV�REMHWR�GH�HVWXGLR�HQ�OD�YtD��(VWDV�VROLFLWDFLRQHV�UHDOHV�KDQ�VLGR�VLPXODGDV�XWLOL]DQGR�XWLOODMHV�TXH�UHIOHMDQ�
ILHOPHQWH�OD�LQVWDODFLyQ�GHO�FRQMXQWR�GH�OD�VXMHFLyQ�HQ�OD�OtQHD�GHO�IHUURFDUULO�
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UHTXLUHPHQWV�HVWDEOLVKHG�IRU�WKH�IDVWHQLQJ�V\VWHPV�DUH�HOHFWULF�LQVXODWLRQ�DQG�HQRXJK�PHFKDQLF�UHVLVWDQFH��7KHVH�
SUHPLVHV�IRUFH�WR�XVH�SDGV�PDWHULDO�FRPSRXQGHG�E\�D�WKHUPRSODVWLF�SRO\PHULF�PDWUL[�RI�3$�����UHLQIRUFHG�ZLWK�D�
����Z�RI�VKRUW�JODVV�ILEUH��9LVFRVLW\�RI�WKH�UDZ�PDWHULDO�ZLWK�ZKLFK�SDGV�DUH�LQMHFWHG�LV�DQ�HVVHQWLDO�SDUDPHWHU�
EHFDXVH�RI�WKHLU�VHQVLEOH�HIIHFWV�RQ�SDG�PHFKDQLFDO�EHKDYLRXU��7KLV�SDSHU�GHWHUPLQHV�WKH�IDVWHQLQJ�SDGV�RSWLPDO�
YLVFRVLW\�WKDW�JXDUDQWHHV�D�ULJKW�ZRUNLQJ�GXULQJ�WKH�PHFKDQLFDO�DFWLRQV�DSSOLHG�RQ�WKHP��LQ�SURGXFWLRQ�FRQWURO�RU�
LQ�VHUYLFH�FRQGLWLRQV��$�YLVFRHODVWLF�FKDUDFWHUL]DWLRQ�RI�WKH�LQMHFWHG�PDWHULDO�KDV�EHHQ�PDGH��DW�ODE�WHPSHUDWXUH��
LQ�UHODWLRQ�ZLWK�WKH�IRUFHV�H[HUWHG�E\�WKH�UDLOV�RQ�WKH�SDGV��7KH�HTXLSPHQW�WKDW�KDV�EHHQ�XVHG�VLPXODWHV�WKH�UHDO�
IRUFHV�RQ�WKH�UDLOZD\�OLQH�
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/DV�YtDV�GH�IHUURFDUULO�LQFRUSRUDQ�HOHPHQWRV�GH�VXMHFLyQ�
TXH�DQFODQ�ORV�FDUULOHV��PDQWLHQHQ�HO�DQFKR�GH�YtD�\�ORV�
DtVODQ� HOpFWULFDPHQWH�� 8Q� HVTXHPD� GH� XQ� VLVWHPD� GH�
VXMHFLyQ�HVWiQGDU�SDUD�DOWD�YHORFLGDG��GHQRPLQDGR�+0��
HV� HO� TXH� VH� PXHVWUD� HQ� OD� )LJXUD� ��� HQ� OD� TXH� VH�
SUHVHQWDQ� VXV FRPSRQHQWHV�� 'H� HQWUH� HOORV�� GHVWDFD� OD�
SUHVHQFLD� GH� GRV� SODFDV� SROLPpULFDV� �SODFDV� DFRGDGDV�
$���� XQD� D� FDGD� ODGR� GHO� FDUULO�� HPSOHDGDV� FRPR�
HOHPHQWRV�DLVODQWHV�\�UHVLVWHQWHV��8Q�GHWDOOH�GH�OD�SODFD�
DLVODQWH� VH� PXHVWUD� HQ� OD� )LJ�� ��� /D� YLVFRVLGDG� GH� OD�
SROLDPLGD� ���� XWLOL]DGD� SDUD� FRQIRUPDU� ODV� SODFDV��
FRPHUFLDOPHQWH� GLVSRQLEOH� GHQWUR� GH� XQ� DPSOLR� UDQJR�
GH�YDORUHV��HV�XQ�SDUiPHWUR�TXH�GHEH�GH�VHU� WRWDOPHQWH�
FRQWURODGR�� \D� TXH� VXV� HIHFWRV� HQ� HO� FRPSRUWDPLHQWR�
PHFiQLFR� JOREDO� HV� VLJQLILFDWLYR�� $GHPiV�� VX� YDORU�
FRQGLFLRQD� ORV� SDUiPHWURV� GH� SUHVLyQ� \� WHPSHUDWXUD�
HPSOHDGRV� SDUD� LQ\HFWDU� HO� SURGXFWR� GXUDQWH� OD� HWDSD�
LQGXVWULDO�\��SDUDOHODPHQWH��HO�WLHPSR�GH�FLFOR�UHTXHULGR�
SDUD�OOHYDU�D�FDER�VX�IDEULFDFLyQ�
(Q�HVWH�DUWtFXOR�VH�SUHVHQWD�HO�WUDEDMR�GHVDUUROODGR�SDUD�
HVWDEOHFHU� OD�YLVFRVLGDG�ySWLPD�GHO�PDWHULDO�FRQ�TXH�VH�

FRQIRUPDQ� ODV� SODFDV� GH� VXMHFLyQ� TXH� JDUDQWL]D� VX�
DGHFXDGR� IXQFLRQDPLHQWR� HQ� UHVSXHVWD� D� ODV� DFFLRQHV�
PHFiQLFDV�� GH� FDUiFWHU� HVWiWLFR� \� GLQiPLFR�� DSOLFDGDV�
VREUH�HOODV��WDQWR�HQ�SURFHVRV�GH�FRQWURO HQ�SURGXFFLyQ��
FRPR�HQ�FRQGLFLRQHV�UHDOHV�GH�VHUYLFLR�>���@�

)LJ�����(VTXHPD�GHO�VLVWHPD�GH�VXMHFLyQ�+0

SODFD
DLVODQWH



)LJ�� ��� 'HWDOOH� GH� OD� SODFD� DFRGDGD� DLVODQWH�� $���
LQWHJUDQWH�GH�OD�VXMHFLyQ�GHO�WLSR�+0�

���0$7(5,$/�(16$<$'2
/D� HPSUHVD� WUDQVIRUPDGRUD� GH� PDWHULDV� SULPDV�
SROLPpULFDV� &(%8725�� 6�/�� SURSRUFLRQy� SDUD� HO�
HVWXGLR�� ��� SODFDV� DFRGDGDV� $�� LQ\HFWDGDV� FRQ� JUDQ]D�
VXPLQLVWUDGD� SRU� OD� FRPSDxtD�%$6)� GH�GLIHUHQWH� YDORU�
GH�YLVFRVLGDG��(O�YDORU�GH�YLVFRVLGDG�IXH�GHWHUPLQDGR�D�
SDUWLU� GHO� SROtPHUR� GLVXHOWR� HQ� iFLGR� IyUPLFR� \�
HYDOXDQGR� HO� SDUiPHWUR� GHQRPLQDGR� ³1~PHUR� GH�
9LVFRVLGDG´��91���FDOFXODGR�D�SDUWLU�GH�OD�QRUPD�81(�
(1�,62�����>�@�
� ��SODFDV�$��FRQ�91� �����PO�J
� ��SODFDV�$��FRQ�91� �����PO�J
� ��SODFDV�$��FRQ�91� �����PO�J
(O�Q~PHUR�GH�YLVFRVLGDG��91��VH SXHGH�GHILQLU��WDPELpQ��
FRPR� OD� YLVFRVLGDG� UHGXFLGD� >�@�� HTXLYDOHQWH� D� OD�
YLVFRVLGDG� HVSHFtILFD� SRU� XQLGDG� GH� FRQFHQWUDFLyQ� GHO�
SROtPHUR��&��HQ�J�F � UGR�FRQ�OD�H[SUHVLyQ�����
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���0(72'2/2*
(O� WUDEDMR� H[SHULP
WHPSHUDWXUD� DPELHQ
GHO�PDWHULDO�TXH�FRQ
PHGLR�GH�HQVD\RV�G
GH�FRPSUHVLyQ��HTX

OD�FDUJD�GH�URWXUD�GH�OD�SODFD�HQ�FRQGLFLRQHV�GLQiPLFDV�
GH�LPSDFWR�>�@�
$� FRQWLQXDFLyQ� VH� GHWHUPLQy� HO� FRPSRUWDPLHQWR� GH� ODV�
SODFDV� DFRGDGDV� DLVODQWHV�� $��� EDMR� ODV� FRQGLFLRQHV� GH�
HVIXHU]R� HVWiWLFR� \� GLQiPLFR� H[LJLGDV� SRU� OD�
HVSHFLILFDFLyQ�WpFQLFD�GH�5HQIH�TXH�UHJXOD�VX�FRQWURO�GH�
IDEULFDFLyQ� \� HO� SURFHVR� GH� KRPRORJDFLyQ� UHTXHULGR�
SDUD�VX�HPSOHR�
(Q� HO� SULPHU� FDVR�� VH� DSOLFy� XQ� HVIXHU]R� OLQHDO� \�
FUHFLHQWH�KDVWD�DOFDQ]DU�ORV����N1�GH�FRPSUHVLyQ�D�XQD�
YHORFLGDG� GH� FDUJD� GH� �� N1�V� \� VH�PDQWLHQH� FRQVWDQWH�
GXUDQWH����VHJXQGRV��LQVWDQWH�HQ�HO�TXH�VH�UHWLUD�OD�FDUJD�
\� VH� PLGHQ� ODV� GHIRUPDFLRQHV� UHPDQHQWHV� HQ� OD� SODFD�
XQD�YH]�WUDQVFXUULGRV���� VHJXQGRV�GHVGH�TXH�VH�LQLFLy�
OD� SUXHED�� (Q� HO� VHJXQGR� FDVR�� VH� DSOLFy� XQ� HVIXHU]R�
GLQiPLFR� VREUH� OD� SODFD� D� WUDYpV� GH� XQ�GHVSOD]DPLHQWR�
LQVWDQWiQHR� GH� ��PP�GHO� VLPXODGRU� GHO� SDWtQ� GHO� FDUULO�
TXH�SURGXFH�OD�URWXUD�GH�DTXpOOD�
/RV� HQVD\RV� VH� OOHYDURQ� D� FDER� HQ� XQD� PiTXLQD�
XQLYHUVDO�GH�HQVD\RV�PHFiQLFRV�GRWDGD�GH�XQD�FpOXOD�GH�
FDUJD�GH�����N1�GH�FDSDFLGDG��(O�DSULHWH�GH� ODV�SODFDV�
DFRGDGDV�VH�HIHFWXy�D�WUDYpV�GH�XQD�OODYH�GLQDPRPpWULFD�
FRQ�PHGLGRU�GH�SDU��3DUD�GHWHUPLQDU�HO�DFRUWDPLHQWR�GH�
ODV�SODFDV�DFRGDGDV�\�OD�GHIRUPDFLyQ�FRUUHVSRQGLHQWH�VH�
HPSOHy�XQ�FDSWDGRU�GH�GHVSOD]DPLHQWRV�/YGW�GRWDGR�GH�
XQ�UHFRUULGR�GH�r ���PP�
(O� HVTXHPD� GHO� GLVSRVLWLYR� HPSOHDGR� SDUD� UHDOL]DU� ORV�
HQVD\RV�VH�UHSUHVHQWD�HQ�OD�)LJ�����(VWD�XQLGDG�GH�FDUJD�
UHSURGXFH�H[DFWDPHQWH�HO�SHUILO�JHRPpWULFR�GHO�SDWtQ�GHO�
FDUULO� \� GH� OD� WUDYLHVD� HQ� OD� TXH� VH� LQVWDOD� OD� SODFD�
DFRGDGD�SDUD�HQVDPEODUVH�FRQ�HO�UHVWR�GH�ORV�HOHPHQWRV�
GHO� FRQMXQWR� GH� OD� VXMHFLyQ� HQ� OD� YtD�� 8QD� YH]� TXH� OD�
SODFD� DFRGDGD� VH� FRORFD� HQ� VX� SRVLFLyQ� FRUUHFWD� VH�
DWRUQLOOD�FRQ HO�SDU�GH�DSULHWH�QHFHVDULR�SDUD�SURGXFLU�HO�
FRQWDFWR� HQWUH� HO� EXFOH� GHO� FOLS� PHWiOLFR� HOiVWLFR� \� OD�
SODFD�DFRGDGD��GH� OD�PLVPD�IRUPD�FRPR�VH�SURGXFH�HQ�
ODV�FRQGLFLRQHV�UHDOHV�GH�LQVWDODFLyQ�HQ�VHUYLFLR�
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VLGDG�GHO�GLVROYHQWH��iFLGR�IyUPLFR�
LGDG�GH�OD�GLVROXFLyQ
QWUDFLyQ�GHO�SROtPHUR

Ë$�(;3(5,0(17$/
HQWDO� FRQVLVWLy� HQ� GHWHUPLQDU� D�
WH� HO� FRPSRUWDPLHQWR� YLVFRHOiVWLFR�
IRUPD�ORV�FRPSRQHQWHV�DLVODQWHV�SRU�
H� IOXHQFLD�EDMR�XQD�FDUJD�GH����N1�
LYDOHQWH�DSUR[LPDGDPHQWH�DO�����GH�

/YGW

VLPXODGRU�GH�FDUULO

WRUQLOOR
FOLS�PHWiOLFR
SODFD�DFRGDGD

VLPXODGRU�GH�WUDYLHVD

)LJ����� (VTXHPD�GH�OD�XQLGDG�GH�DSOLFDFLyQ�GH�FDUJD�



(Q� OD� IRWRJUDItD� GH� OD� )LJ�� �� VH� PXHVWUD� HO� XWLOODMH�
GHVDUUROODGR�\�HPSOHDGR�SDUD� OOHYDU�D�FDER�ORV�HQVD\RV�
GH�FDUDFWHUL]DFLyQ�\�GH�FRQWURO�VREUH�ODV�SODFDV�DLVODQWHV�
GH�VXMHFLyQ��$���PHQFLRQDGRV�HQ�HVWH�DSDUWDGR�

)LJ�� ��� 8WLOODMH� HPSOHDGR� HQ� ORV� HQVD\RV� UHDOL]DGRV�
VREUH�ODV�SODFDV�DFRGDGDV��$���\�XELFDFLyQ�GHO�FDSWDGRU�
GH�GHVSOD]DPLHQWRV�/YGW�
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(Q�HVWH�DSDUWDGR�VH�SUHVHQWDQ�ORV�UHVXOWDGRV�HQFRQWUDGRV�
HQ�ORV�HQVD\RV�GH�FDUDFWHUL]DFLyQ�GHO�PDWHULDO�LQ\HFWDGR�
HQ�SODFD�\�ORV�GH�ORV�HQVD\RV�FRUUHVSRQGLHQWHV�DO�FRQWURO�
GH� FRPSRUWDPLHQWR� H[LJLGRV� D� ODV� SODFDV� DFRGDGDV� HQ�
FRQGLFLRQHV�GH�XWLOL]DFLyQ�KDELWXDO�

�����3UXHEDV�GH�FDUDFWHUL]DFLyQ
(Q� HO� JUDILFR� GH� OD�)LJXUD� �� VH� LQGLFD� OD� HYROXFLyQ�GHO�
DFRUWDPLHQWR� GH� ODV� SODFDV� HQVD\DGDV� HQ� IXQFLyQ� GHO�
WLHPSR� TXH� GXUy� HO� HQVD\R� GH� IOXHQFLD�� 6H� SXHGH�
DSUHFLDU�TXH�FXDQWR�PiV�YLVFRVD�HV�OD�JUDQ]D�FRQ�OD�TXH�
VH� LQ\HFWDURQ� ODV� SODFDV� �PD\RU� Q~PHUR� GH� YLVFRVLGDG��
PD\RU�HV�HO�DFRUWDPLHQWR�VXIULGR�SRU�ODV�PLVPDV�
7RPDQGR� FRPR� UHIHUHQFLD� GH� EDVH� GH� PHGLGD� SDUD� OD�
SODFD�OD�FRWD�TXH�HVWDEOHFH�OD�GLVWDQFLD�HQWUH�HO�H[WUHPR�
GHO� SDWtQ� GHO� FDUULO� \� OD� WUDYLHVD� �YHU� )LJ�� ��� VH� SXHGH�
HVWDEOHFHU� XQ� tQGLFH� GH� OD� GHIRUPDFLyQ� VXIULGD� SRU� ODV�
SLH]DV��$�SDUWLU�GH�HVWD� IXQFLyQ�YDULDEOH�FRQ�HO� WLHPSR��
VH� SXHGH� GHWHUPLQDU� OD� YHORFLGDG� GH� GHIRUPDFLyQ�
FRUUHVSRQGLHQWH� DO� HVWDGR� HVWDFLRQDULR�� HQ� FDGD� FDVR�� \�
UHSUHVHQWDUOD� HQ� IXQFLyQ� GHO� Q~PHUR� GH� YLVFRVLGDG�
QRPLQDO� GH� OD� JUDQ]D� \� GHO�PHGLGR� H[SHULPHQWDOPHQWH�

VREUH� PXHVWUDV� H[WUDtGDV� GH� ODV� SODFDV� FRQIRUPH� D� OD�
QRUPD�81(�(1�,62�����
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)LJ�� �� (YROXFLyQ� GHO� DFRUWDPLHQWR� GH� ODV� SODFDV�
DFRGDGDV� GXUDQWH� HO� SURFHVR� GH� FRPSUHVLyQ EDMR� FDUJD�
FRQVWDQWH�GH����N1�

)LJ�� �� 'LVWDQFLD�GH� UHIHUHQFLD�GH�EDVH�GH�PHGLGD�SDUD�
GHWHUPLQDU�OD�GHIRUPDFLyQ�GH�ODV�SODFDV�>�@�
(VWD� UHSUHVHQWDFLyQ� VH� LQGLFD� HQ� OD� )LJ�� �� GRQGH� VH�
SXHGH� DSUHFLDU� TXH� OD� YHORFLGDG� GH� GHIRUPDFLyQ�
DXPHQWD� GH� IRUPD� DSUR[LPDGDPHQWH� OLQHDO� FRQ� OD�
YLVFRVLGDG�
5HSUHVHQWDQGR� HO� ORJDULWPR� QHSHULDQR� GH� OD� YHORFLGDG�
GH�GHIRUPDFLyQ�HQ�HVWDGR�HVWDFLRQDULR��IUHQWH�DO�LQYHUVR�
GHO�Q~PHUR�GH�YLVFRVLGDG��)LJXUD�����VH�SXHGH�DMXVWDU�OD�
FRUUHVSRQGLHQWH�IXQFLyQ�D�WUDYpV�GH�XQD�OH\�VHPHMDQWH�D�
OD� HFXDFLyQ� GH� $UUKHQLXV�� VLHQGR�� HQ� HVWH� FDVR�� HO�
SDUiPHWUR� 91� HO� TXH� VXVWLWX\H� D� OD� WHPSHUDWXUD� HQ� OD�
FLWDGD�HFXDFLyQ��FRPR�VH�LQGLFD�HQ�OD�H[SUHVLyQ�����
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)LJ���� 9DULDFLyQ�GH�OD�YHORFLGDG�GH�GHIRUPDFLyQ�GH�ODV�
SODFDV�HQ�HO HVWDGR�HVWDFLRQDULR�FRQ�OD�YLVFRVLGDG�
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)LJ���� 9DULDFLyQ�GH�ORJDULWPR�QHSHULDQR�GH�OD�YHORFLGDG�
GH�GHIRUPDFLyQ�HQ�HVWDGR�HVWDFLRQDULR�FRQ�HO�LQYHUVR�GHO�
Q~PHUR�GH�YLVFRVLGDG�

� � 91
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3RU� OR� WDQWR�� VH� SXHGH� GHWHUPLQDU� TXH� OD� YHORFLGDG� GH�
GHIRUPDFLyQ� UHJLVWUDGD� GXUDQWH� HO� SURFHVR� GH�
DFRUWDPLHQWR� GH� ODV� SODFDV�� DXPHQWD� H[SRQHQFLDOPHQWH�
FRQ�OD�YLVFRVLGDG�GHO�PDWHULDO�TXH�ODV�FRQIRUPD�
3RU�RWUR�ODGR��D�SDUWLU�GH�OD�HFXDFLyQ�FRQVWLWXWLYD�GH�XQ�
PDWHULDO� YLVFRVR� QHZWRQLDQR� VRPHWLGR� D� WUDFFLyQ�� GDGD�
SRU�OD�H[SUHVLyQ������HO�FRHILFLHQWH�GH�7URXWRQ��K� ��ÂP��
SXHGH�VHU�HYDOXDGR�HPStULFDPHQWH��3DUD�HOOR��VH�DVXPLy�
XQD� VHFFLyQ� UHFWD� PHGLD� GH� ODV� SODFDV� GH� ������ PP�

VRPHWLGD�D�XQD�IXHU]D�GH����N1�
HP�|H�K V �� Â� ���

VLHQGR� V��WHQVLyQ�QRUPDO
K YLVFRVLGDG�EDMR�WHQVLyQ�QRUPDO
P YLVFRVLGDG�EDMR�WHQVLyQ�WDQJHQFLDO

¹̧·©̈§V 7Â5
4ÂH[SÂ&066� �

&��FRQVWDQWH
4��HQHUJtD�DFWLYDFLyQ�
7��WHPSHUDWXUD�DEVROXWD

(Q� HO� JUiILFR� GH� OD� )LJXUD� �� VH� KD� UHSUHVHQWDGR� OD�
YDULDFLyQ�GH�K \�GH�P IUHQWH�DO�Q~PHUR�GH�YLVFRVLGDG�GH�
OD� PDWHULD� SULPD� HPSOHDGD� SDUD� FRQIRUPDU� ODV� SODFDV�
REMHWR� GHO� HVWXGLR�� SXGLHQGR� DSUHFLDUVH� TXH� DPERV�
SDUiPHWURV� GLVPLQX\HQ� GH� IRUPD� SUiFWLFDPHQWH� OLQHDO�
FRQ�HO�DXPHQWR�GH�pVWH�~OWLPR�
1R� REVWDQWH�� OD� (VSHFLILFDFLyQ� 7pFQLFD� GH� 5HQIH� TXH�
UHJXOD� HO� FRPSRUWDPLHQWR� PHFiQLFR� \� PDUFD� ODV�
SUHVFULSFLRQHV� GH� IDEULFDFLyQ� \� HPSOHR� GH� ODV� SODFDV��
HVWDEOHFH� TXH� pVWDV� GHEHQ� GH� SUHVHQWDU� XQ� HVWiQGDU� GH�
PDVD� FRQVWDQWH� LQPHGLDWDPHQWH� GHVSXpV� GH� KDEHU� VLGR�
LQ\HFWDGDV�� %DMR� HVWH� FRQGLFLRQDQWH�� HO� PDWHULDO� PiV�
YLVFRVR�UHTXLHUH�XQD�PD\RU�WHPSHUDWXUD�SDUD�SRGHU�IOXLU�
HQ�FRQGLFLRQHV�ySWLPDV�KDFLD�HO�PROGH�TXH�FRQIRUPD�OD�
SODFD��$VLPLVPR�� VH� KD�GHWHUPLQDGR�TXH�� VL� VH�HOHYD� OD�
WHPSHUDWXUD�GXUDQWH�HO�SURFHVR�LQGXVWULDO�GH�IDEULFDFLyQ��
OD� PDVD� REWHQLGD� HQ� HO� SURGXFWR� DFDEDGR� GHVFLHQGH�

OLQHDOPHQWH�� FRPR� VH� UHSUHVHQWD� HQ� HO� JUiILFR� GH� OD�
)LJXUD����
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)LJ����� 9DORUHV�GH�PDVD�HQ�SODFD�DFRGDGD�REWHQLGRV�D�
GLIHUHQWHV�WHPSHUDWXUDV�GH�SURFHVDGR�SRU�LQ\HFFLyQ�
(VWH�IHQyPHQR�SXHGH�VHU�H[SOLFDGR�D�WUDYpV�GH�OD�WHRUtD�
GHO� YROXPHQ� OLEUH� HQXQFLDGD� SRU� 'RROLWWOH� >�@�� OD� FXDO�
HVWDEOHFH�TXH�HO�HVSDFLR�YDFtR�GHMDGR�SRU�ORV�VHJPHQWRV�
GH� ODV� FDGHQDV�PROHFXODUHV� TXH� FRQIRUPDQ� HO�PDWHULDO��
DXPHQWD�FRQ�OD�WHPSHUDWXUD�DO�HQFRQWUDUVH�IDYRUHFLGD�OD�
SRVLELOLGDG�GHO�PRYLPLHQWR�PROHFXODU�GH�ORV�VHJPHQWRV�
(Q� HIHFWR�� ORV� YDORUHV� GH GHQVLGDG� PHGLGRV� VREUH� ODV�
SODFDV� DQDOL]DGDV� GLVPLQX\HQ� FRQIRUPH� DXPHQWD� HO�
Q~PHUR� GH� YLVFRVLGDG� FRPR� VH� SXHGH� DSUHFLDU� HQ� OD�
UHSUHVHQWDFLyQ�GH�OD�)LJXUD����
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IUHQWH�D�91�



(VWH�KHFKR� MXVWLILFD�TXH� ODV�SODFDV�DFRGDGDV� LQ\HFWDGDV�
FRQ� PD\RU� Q~PHUR� GH� YLVFRVLGDG� \�� SRU� OR� WDQWR�� FRQ�
PD\RU�WHPSHUDWXUD��SRVHDQ�XQD�PHQRU�GHQVLGDG��VLHQGR�
HVWH� KHFKR� HO� TXH� ODV� KDFH� IOXLU� EDMR� FDUJD� FRQ� XQD�
PD\RU� YHORFLGDG� FRPR� VH� KD� SXHVWR� GH�PDQLILHVWR� D� OR�
ODUJR�GHO�HVWXGLR�UHDOL]DGR�HQ�HVWH�WUDEDMR�

�����3UXHEDV�GH�FRQWURO�GH�FRPSRUWDPLHQWR
(Q�OD�JUiILFD�GH�OD�)LJXUD����VH�SXHGH�DSUHFLDU�TXH�HQ�HO�
HQVD\R�HVWiWLFR�GH� UHVLVWHQFLD�EDMR�FDUJD� ODWHUDO� �5&/���
UHSUHVHQWDQGR� ORV� YDORUHV� GH� YLVFRVLGDG� H[WUHPRV�� OD�
SLH]D� LQ\HFWDGD� FRQ� PD\RU� Q~PHUR� GH� YLVFRVLGDG� VH�
FRPSRUWD� GH� IRUPD� PiV� IOH[LEOH� \� SUHVHQWD� PD\RU�
FDSDFLGDG�GH�GHIRUPDFLyQ�EDMR�FDUJD��1R�REVWDQWH��WUDV�
OD� GHVFDUJD� OD� SODFD� SUHVHQWD� PD\RU� FDSDFLGDG� GH�
UHFXSHUDFLyQ�� RIUHFLHQGR� XQD� GHIRUPDFLyQ� UHPDQHQWH�
PiV�EDMD��OR�TXH�OH�SHUPLWH�VDWLVIDFHU�ORV�UHTXHULPLHQWRV�
H[LJLGRV� GH� EDMR� DFRUWDPLHQWR� WUDV� HO� HQVD\R� GH� IRUPD�
KROJDGD�
(Q� FXDQWR� DO� FRPSRUWDPLHQWR� UHVLVWHQWH� GH� ODV� SODFDV�
KDVWD� OD� URWXUD� HQ� UpJLPHQ� GLQiPLFR� EDMR� LPSDFWR�
�5,&/�� VH� REVHUYD� XQD� WHQGHQFLD� VLPLODU� D� OD�PRVWUDGD�
HQ� FRQGLFLRQHV� HVWiWLFDV�� VLHQGR�PiV� UHVLVWHQWH� OD�SODFD�
PiV� GHQVD� \�� SRU� OR� WDQWR�� OD� GH� PHQRU� Q~PHUR� GH�
YLVFRVLGDG�� FRPR� VH� SXHGH� DSUHFLDU� HQ� HO� JUiILFR� GH� OD�
)LJXUD����
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)LJ�� ��� &RPSRUWDPLHQWR� HQ� FRQGLFLRQHV� HVWiWLFDV� GH�
SODFDV�DFRGDGDV�HQVD\DGDV�D�5&/�
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H
)LJ�� ��� &RPSRUWDPLHQWR� HQ� FRQGLFLRQHV� GLQiPLFDV� GH�
SODFDV�DFRGDGDV�HQVD\DGDV�D�5,&/�

���&21&/86,21(6
'HO� WUDEDMR� UHDOL]DGR�FRQFHUQLHQWH�D� OD� LQIOXHQFLD�GH� OD�
YLVFRVLGDG�GHO�PDWHULDO�HQ�JUDQ]D��HQ�HO�FRPSRUWDPLHQWR�
PHFiQLFR� GH� ODV� SODFDV� DLVODQWHV� GH� VXMHFLyQ� GH� YtD� GH�
IHUURFDUULO�� VH�SXHGHQ�H[WUDHU�XQD� VHULH�GH�FRQFOXVLRQHV�
TXH�VH�UHODFLRQDQ�D�FRQWLQXDFLyQ�

�� (O� YDORU� GH� OD� YLVFRVLGDG� FRQ� TXH� VH� LQ\HFWDQ�
ODV� SODFDV�PRGLILFD� ODV� FRQGLFLRQHV�GH�SUHVLyQ�
\�R�WHPSHUDWXUD�GXUDQWH�VX�SURFHVDGR�SDUD�TXH�
HO� SHVR� H[LJLGR� SDUD� ODV� PLVPDV� VH� PDQWHQJD�
FRQVWDQWH�WUDV�VX�IDEULFDFLyQ�

�� %DMR�HO�FRQGLFLRQDQWH�DQWHULRU�GH�SHVR�HQ�SODFD�
FRQVWDQWH�� DTXpOODV� LQ\HFWDGDV� FRQ� DOWR� 91�
SUHVHQWDQ� XQD� GHQVLGDG� PiV� EDMD� SXHVWR� TXH�
UHTXLHUHQ� PD\RU� WHPSHUDWXUD� GH� SURFHVDGR��
DXPHQWDQGR� DVt� OD� IUDFFLyQ� GH� HVSDFLR� YDFtR�
LQWHUPROHFXODU�� 'H� HVWD� IRUPD� VH� PXHVWUDQ�
FRPR� FRPSRQHQWHV� PiV� GHIRUPDEOHV� EDMR�
FDUJD�� WDQWR� HQ� UpJLPHQ� HVWiWLFR� FRPR� HQ�
GLQiPLFR�

�� /DV�SODFDV�FRQ�DOWR�91�VRQ�PiV�GHIRUPDEOHV�\�
OLJHUDPHQWH� PHQRV� UHVLVWHQWHV�� SHUR� RIUHFHQ�
XQD� PD\RU� FDSDFLGDG� GH� UHFXSHUDFLyQ�
GLPHQVLRQDO� WUDV� VX� GHVFDUJD�� OR� TXH� ODV� KDFH�
FRPSRUWDUVH� PHMRU� DQWH� ORV� UHTXLVLWRV� GH� EDMD�
GHIRUPDFLyQ� UHPDQHQWH� LPSXHVWRV� SRU� OD�
HVSHFLILFDFLyQ�WpFQLFD�

$*5$'(&,0,(1726
/RV� DXWRUHV� GH� HVWH� WUDEDMR� GHVHDQ� H[SUHVDU� VX� PiV�
VLQFHUR�DJUDGHFLPLHQWR�D� OD� HPSUHVD� WUDQVIRUPDGRUD�GH�
SOiVWLFRV� &(%8725�� 6�/�� SRU� OD� GLVSRVLFLyQ� TXH�
VLHPSUH�PRVWUy�SDUD�SURSRUFLRQDU�HO�PDWHULDO�REMHWR�GH�
HVWXGLR�� DVt� FRPR ORV� GDWRV� UHJLVWUDGRV� GXUDQWH� HO�
SURFHVR�GH�IDEULFDFLyQ�GHO�PLVPR�
$VLPLVPR�� ORV� DXWRUHV� GH� HVWH� DUWtFXOR� GHVHDQ� KDFHU�
H[WHQVLYR� HO� DJUDGHFLPLHQWR� DO� 0LQLVWHULR� GH� )RPHQWR�
SRU�OD�D\XGD�HFRQyPLFD�FRQFHGLGD�SDUD�OOHYDU�D�FDER�HO�
SUR\HFWR�³2SWLPL]DFLyQ�\�FRQWURO�GH�FRPSRUWDPLHQWR�GH�
VXMHFLRQHV�SDUD�YtDV�GH�DOWD�YHORFLGDG�HVSDxROD´�

5()(5(1&,$6
>�@ 7,)6$� �7HFQRORJtD� H� ,QYHVWLJDFLyQ� )HUURYLDULD�� 6��

$����(VSHFLILFDFLyQ�7pFQLFD�SDUD�OD�KRPRORJDFLyQ��HO�
FRQWURO� \� HO� VXPLQLVWUR� GH� ODV� SLH]DV� DLVODQWHV� GH�
SOiVWLFR�GH�OD�VXMHFLyQ�-����PD\R������

>�@ ,QIRUPH� 7pFQLFR�� ³5HVXOWDGRV� GH� ORV� HQVD\RV�
UHDOL]DGRV� VREUH� ORV� HOHPHQWRV� GH� OD� VXMHFLyQ� +0�
VXPLQLVWUDGRV� SRU� 9RVVORK´�� 'LYLVLyQ� GH� &LHQFLD� H�
,QJHQLHUtD� GH� ORV� 0DWHULDOHV�� 8QLYHUVLGDG� GH�
&DQWDEULD��MXOLR������



>�@ 0DQWHQLPLHQWR� GH� ,QIUDHVWUXFWXUD� GH� 5(1)(��
'LUHFFLyQ� 7pFQLFD�� -HIDWXUD� GH� 9tD�� (VSHFLILFDFLyQ�
7pFQLFD�� (�7�� �������������� ³3ODFDV� DFRGDGDV�
OLJHUDV�GH�VXMHFLyQ´�����(GLFLyQ��PD\R������

>�@ (XURSHDQ� &RPPLWWHH� IRU� 6WDQGDUGL]DWLRQ�� &(1�7&�
����� SU(1����������5DLOZD\� DSSOLFDWLRQV� � 7UDFN� �
7HVW�PHWKRGV�IRU�IDVWHQLQJV�V\VWHPV��0DUFK�������

>�@ 81(�(1� ,62� ����� 3OiVWLFRV�� 3ROLDPLGDV�� ������
'HWHUPLQDFLyQ�GHO�Q~PHUR�GH�YLVFRVLGDG�

>�@ 5DPRV� &DUSLR�� 0�� $�� \� 'H� 0DUtD� 5XL]�� 0�� 5���
³,QJHQLHUtD� GH� ORV� PDWHULDOHV� SOiVWLFRV´�� 0DGULG��
�����

>�@ &DVDGR��-��$���3RODQFR��-��$���*XWLpUUH]�6RODQD��)��	�
*XHUUD��5��³7KH�FKDUDFWHUL]DWLRQ�RI�WKH�UHVLVWDQFH�WR�
ODWHUDO� LPSDFW� RI� WKH� LQVXODWLQJ� SDUW� RI� WKH� 3�� UDLO�
IDVWHQLQJ´�� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH��
³6WUXFWXUHV� 8QGHU� 6KRFN� DQG� ,PSDFW���´�� 0DGULG��
-XQH� ������ 3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO�
&RQIHUHQFH����SS����������

>�@ 5HQIH�� 'LUHFFLyQ� *HQHUDO� &LYLO�� 3ODQR� ������������
3ODFD�DFRGDGD�GH�JXtD�GH�SOiVWLFR��SDJ�S��

>�@ .LQORFK��$�� -��	�<RXQJ��5�� -�� ³)UDFWXUH�%HKDYLRXU�
RI� 3RO\PHUV�� (OVHYLHU� $SSOLHG� 6FLHQFH�� /RQGRQ��
�����




