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5HFLHQWHPHQWH��KDQ�DSDUHFLGR�FRPXQLFDFLRQHV�HQ�ODV�
TXH�VH�GHEDWH�VL�HO�FRQVXPR�GH�OD�OHFKH�GH�YDFD�\�GH�
ORV� SURGXFWRV� GHULYDGRV� GH� OD�PLVPD�� SRU� ORV� QLxRV�
SHTXHxRV�� HVFRODUHV� \� DGROHVFHQWHV�� VRQ� IDYRUDEOHV�
SDUD�VX�VDOXG�R��SRU�HO�FRQWUDULR��VL�ORV�SUHGLVSRQHQ�D�
OD�DSDULFLyQ�GH�HQIHUPHGDGHV�FUyQLFDV�

3RU�RWUR�ODGR��GXUDQWH�HO�FUHFLPLHQWR�\�GHVDUUROOR�
KXPDQR��LQGHSHQGLHQWHPHQWH�GH�ORV�LQQHJDEOHV�DWUL�
EXWRV�QXWULWLYRV�GH�OD�OHFKH�GH�YDFD��SRGUtD�QR�UHSUH�
VHQWDU� OD�PHMRU� RSFLyQ�SDUD� FLHUWDV� HWDSDV�\�JUXSRV�
HVSHFtILFRV�GH�OD�SREODFLyQ�SHGLiWULFD��(Q�HVWH�WUDEDMR��
OD�6RFLHGDG�0H[LFDQD�GH�3HGLDWUtD�MXQWR�FRQ�XQ�JUXSR�
PXOWLGLVFLSOLQDULR�GH�HVSHFLDOLVWDV�DQDOL]y�DOJXQDV�GH�
HVWDV�LQTXLHWXGHV��(O�SUHVHQWH�GRFXPHQWR�DERUGD�GH�
PDQHUD�VXFLQWD�OD�HYLGHQFLD�FLHQWtILFD�DFHUFD�GH�FLHUWRV�
DVSHFWRV�UHOHYDQWHV�GHO�FRQVXPR�GH�OHFKH�GH�YDFD�WDQWR�
HQ�ODFWDQWHV��QLxRV�\�DGROHVFHQWHV�

6HJ~Q� OD� §1250$�2ILFLDO�0H[LFDQD� 120�����
6&),������/HFKH�'HQRPLQDFLRQHV�� HVSHFLILFDFLRQHV�
ILVLFRTXtPLFDV�� LQIRUPDFLyQ� FRPHUFLDO� \�PpWRGRV� GH�

SUXHED¨�VH�GHILQH�FRPR�OHFKH�GH�YDFD�D��§HO�SURGXFWR�
REWHQLGR�GH� OD� VHFUHFLyQ�GH� ODV� JOiQGXODV�PDPDULDV�
GH�ODV�YDFDV��VLQ�FDORVWUR��HO�FXDO�GHEH�VHU�VRPHWLGR�D�
WUDWDPLHQWRV�WpUPLFRV�X�RWURV�SURFHVRV�TXH�JDUDQWLFHQ�
OD�LQRFXLGDG�GHO�SURGXFWR��DGHPiV�SXHGH�VRPHWHUVH�D�
RWUDV�RSHUDFLRQHV�WDOHV�FRPR�FODULILFDFLyQ��KRPRJHQHL�
]DFLyQ��HVWDQGDUL]DFLyQ�X�RWUDV��VLHPSUH�\�FXDQGR�QR�
FRQWDPLQHQ�DO�SURGXFWR�\�FXPSOD�FRQ�ODV�HVSHFLILFDFLR�
QHV�GH�VX�GHQRPLQDFLyQ�¨�

/D�OHFKH�GH�YDFD�HV�XQD�IXHQWH�LPSRUWDQWH�GH�PDFUR�
\�PLFURQXWULPHQWRV��3RU�HMHPSOR��DSRUWD�SURWHtQDV�GH�
DOWR�YDORU�ELROyJLFR��OtSLGRV��KLGUDWRV�GH�FDUERQR��IXQGD�
PHQWDOPHQWH�HQ�IRUPD�GH�ODFWRVD���YLWDPLQDV�OLSRVROX�
EOHV��YLWDPLQDV�GHO�FRPSOHMR�%�\�PLQHUDOHV�FRPR�FDOFLR�
\�IyVIRUR��/RV�DPLQRiFLGRV�TXH�FRQWLHQHQ�ODV�SURWHtQDV�
GH�OD�OHFKH�YDUtDQ�GHSHQGLHQGR�GH�OD�UD]D��DOLPHQWD�
FLyQ�\�JHQpWLFD�GHO�DQLPDO���'LFKDV�SURWHtQDV�GH�DOWR�
YDORU�ELROyJLFR�VH�FODVLILFDQ�FRPR�FDVHtQDV��SURWHtQDV�
GHO�ODFWRVXHUR�\�SURWHtQDV�GH�OD�PHPEUDQD�GHO�JOyEXOR�
JUDVR���/DV�FDVHtQDV�VRQ�GH�GRV�WLSRV�� �FDVHtQD�$��\�
�FDVHtQD�$���%&$��\�%&$����7LHQHQ�XQ�DOWR�FRQWHQLGR�
GH�IRVIDWR��HO�FXDO�VH�XQH�FRQ�HO�FDOFLR��SURPRYLHQGR�VX�
DEVRUFLyQ�HQ�HO�LQWHVWLQR�

(O�VXHUR�GH�OHFKH�GH�YDFD�HVWi�FRPSXHVWR�GH�XQD�
VHULH� GH� SURWHtQDV�� FDGD� XQD� FRQ� VX� SURSLD� FRPSR�
VLFLyQ� \� YDULDFLRQHV� JHQpWLFDV�� �ODFWRJOREXOLQD��
�ODFWRDOE~PLQD��LQPXQRJOREXOLQDV��ODFWRIHUULQD��WUDQV�

5HFLHQWHPHQWH��KDQ�DSDUHFLGR�FRPXQLFDFLRQHV�HQ�ODV�TXH�VH�
GHEDWH�VL�HO�FRQVXPR�GH�OD�OHFKH�GH�YDFD�\�GH�ORV�SURGXFWRV�
GHULYDGRV�GH�OD�PLVPD�HQ�OD�HGDG�SHGL¢WULFD��VRQ�IDYRUDEOHV�
SDUD�VX�VDOXG�R��SRU�HO�FRQWUDULR��SUHGLVSRQHQ�D�OD�DSDULFL´Q�GH�
HQIHUPHGDGHV�FU´QLFDV��(Q�HO�SUHVHQWH�WUDEDMR��OD�6RFLHGDG�
0H[LFDQD�GH�3HGLDWU®D��MXQWR�FRQ�XQ�JUXSR�PXOWLGLVFLSOLQDULR�
GH�PªGLFRV�SHGLDWUDV�FRQ�GLIHUHQWHV�HVSHFLDOLGDGHV��DQDOL�
]DURQ�DOJXQDV�GH�HVWDV�LQTXLHWXGHV��$V®��HQ�HVWH�GRFXPHQWR�
VH�DERUGD�GH�PDQHUD�VXFLQWD�OD�HYLGHQFLD�FLHQW®Ņ�FD�DFHUFD�
GH�DOJXQRV�DVSHFWRV�UHOHYDQWHV��GRQGH�VH�LQFOX\HQ�ODV�SUR�
SLHGDGHV�ELRO´JLFDV�GH�OD�OHFKH��VX�LPSRUWDQFLD�SDUD�ORJUDU�
FUHFLPLHQWR�DSURSLDGR�HQ�QL²RV�PD\RUHV�GH�XQ�D²R�GH�HGDG��
DV®�FRPR�ORV�HVWXGLRV�UHDOL]DGRV�VREUH�ORV�SUREOHPDV�UHOD�
FLRQDGRV�FRQ�VX�FRQVXPR��WDOHV�FRPR�DQHPLD��LQWROHUDQFLD�
D� ODFWRVD�\� OD�DOHUJLD�D�SURWH®QDV�GH� OD� OHFKH��$GHP¢V�� OD�
FRQWURYHUVLD�VREUH�HO�FRQVXPR�GH�OHFKH�GH�YDFD�UHODFLRQDGR�
FRQ�REHVLGDG�\�VXV�FRPRUELOLGDGHV��)LQDOL]DQGR�FRQ�OD�IDOWD�
GH�HYLGHQFLD�VREUH�OD�DVRFLDFL´Q�GHO�FRQVXPR�GH�OHFKH�GH�
YDFD�FRQ�OD�GLDEHWHV�WLSR����DXWLVPR�\�F¢QFHU�

�/HFKH�GH�YDFD�� ODFWDQWHV��QL²RV��DGROHV�
FHQWHV��DQHPLD�� LQWROHUDQFLD�D� ODFWRVD��DOHUJLD�D�SURWH®QDV�
GH�OD�OHFKH��VREUHSHVR��REHVLGDG��GLDEHWHV��DXWLVPR��F¢QFHU�

5HFHQWO\�� FRPPXQLFDWLRQV� KDYH� DSSHDUHG� LQ�ZKLFK� LW� LV�
GHEDWHG�ZKHWKHU� WKH� FRQVXPSWLRQ� RI� FRZģV�PLON� DQG� WKH�
SURGXFWV�GHULYHG�IURP�LW�DUH�IDYRUDEOH�IRU�WKHLU�KHDOWK�RU��RQ�
WKH� FRQWUDU\�� LI� FRZģV�PLON� SUHGLVSRVHV� WR� WKH�DSSHDUDQFH�
RI� FKURQLF� GLVHDVHV� LQ� WKH� SHGLDWULF� DJH�� ,Q� WKH� SUHVHQW�
ZRUN�� WKH�0H[LFDQ�6RFLHW\� RI� 3HGLDWULFV�� WRJHWKHU�ZLWK� D�
PXOWLGLVFLSOLQDU\� JURXS� RI� SHGLDWULF� GRFWRUV�ZLWK� GLIIHUHQW�
VSHFLDOWLHV�� DQDO\]HG� VRPH�RI� WKHVH� FRQFHUQV�� 7KXV�� WKLV�
GRFXPHQW�VXFFLQFWO\�DGGUHVVHV�WKH�VFLHQWLŅ�F�HYLGHQFH�DERXW�
VRPH�UHOHYDQW�DVSHFWV��LQFOXGLQJ�WKH�ELRORJLFDO�SURSHUWLHV�RI�
PLON��LWV�LPSRUWDQFH�WR�DFKLHYH�DSSURSULDWH�JURZWK�LQ�FKLOGUHQ�
RYHU�RQH�\HDU�RI�DJH��DV�ZHOO�DV�WKH�VWXGLHV�FDUULHG�RXW�RQ�
WKH�SUREOHPV� UHODWHG� WR� LWV�FRQVXPSWLRQ��VXFK�DV�DQHPLD��
ODFWRVH�LQWROHUDQFH�DQG�PLON�SURWHLQ�DOOHUJ\��,Q�DGGLWLRQ��WKH�
FRQWURYHUV\�RYHU�WKH�FRQVXPSWLRQ�RI�FRZģV�PLON�DVVRFLDWHG�
ZLWK�REHVLW\�DQG�LWV�FRPRUELGLWLHV��)LQDOL]LQJ�RQ�WKH�ODFN�RI�
HYLGHQFH�RQ�WKH�DVVRFLDWLRQ�RI�FRZģV�PLON�FRQVXPSWLRQ�ZLWK�
W\SH���GLDEHWHV��DXWLVP�DQG�FDQFHU�

� &RZģV�PLON�� LQIDQWV�� FKLOGUHQ�� DGROHVFHQWV��
DQHPLD��ODFWRVH�LQWROHUDQFH��PLON�SURWHLQ�DOOHUJ\��RYHUZHLJKW��
REHVLW\��GLDEHWHV��DXWLVP��FDQFHU�
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IHUULQD�\�DOE~PLQD��/D� �ODFWRJOREXOLQD�VH�HQFXHQWUD�
HQ�PD\RU� FDQWLGDG� HQ� HO� VXHUR� GH� OD� OHFKH�� (V� XQ�
WUDQVSRUWDGRU�GH�OD�YLWDPLQD�$�\�HVWHURLGHV��YLWDPLQD�
'���/D� �ODFWRDOE~PLQD�WLHQH�XQ�SDSHO�LPSRUWDQWH�HQ�OD�
VtQWHVLV�GH�ODFWRVD��/DV�LQPXQRJOREXOLQDV�WLHQHQ�XQ�URO�
HQ�HO�VLVWHPD�LQPXQLWDULR��PLHQWUDV�TXH�OD�ODFWRIHUULQD�
\�WUDQVIHUULQD�SDUWLFLSDQ�HQ�HO�PHWDEROLVPR�GHO�KLHUUR�

$GHPiV��FRQ�UHVSHFWR�D�OD�FRPSRVLFLyQ�OLStGLFD�GH�
OD�OHFKH�GH�YDFD��VH�FRQRFH�TXH�HVWi�FRQVWLWXLGD�DSUR�
[LPDGDPHQWH�SRU�����GH�WULDFLOJOLFHUROHV��FRPSXHVWRV�
SRU�iFLGRV�JUDVRV�VDWXUDGRV��PRQRLQVDWXUDGRV�R�SROLLQ�
VDWXUDGRV���(O����UHVWDQWH�FRUUHVSRQGH�D�iFLGRV�JUDVRV�
QR� HVWHULILFDGRV�� FROHVWHURO�� FDURWHQRLGHV�� YLWDPLQDV�
OLSRVROXEOHV��DVt�FRPR�OtSLGRV�HVWUXFWXUDOHV�SUHVHQWHV�
SULQFLSDOPHQWH�HQ�IRUPD�GH�IRVIROtSLGRV��

3RU�VX�DOWR�FRQWHQLGR�GH�OtSLGRV�VH�KDQ�HPLWLGR�UHFRPHQ�
GDFLRQHV�VREUH�HO�FRQVXPR�GH�OHFKH�ERYLQD�HQWHUD��(VWD�
SUHRFXSDFLyQ�VH�GHULYy�GHO�FRQWHQLGR�GH�iFLGRV�JUDVRV�
VDWXUDGRV��6LQ�HPEDUJR��D�OD�OX]�GH�ORV�FRQRFLPLHQWRV�
DFWXDOHV�VDEHPRV�TXH�QR�WRGRV�ORV�iFLGRV�JUDVRV�VDWX�
UDGRV�WLHQHQ�HIHFWRV�GHOHWpUHRV�

$OJXQRV�iFLGRV�JUDVRV�HVSHFtILFRV��&�������&�������&�
������iFLGR�OLQROHLFR�FRQMXJDGR�>&/$@�\�HO�WUDQVSDOPLWR�
OHLFR��HQ�OD�FLUFXODFLyQ�VH�DVRFLDQ�FRQ�PHQRU�LQFLGHQFLD�
GH�HQIHUPHGDGHV�FDUGLRPHWDEyOLFDV���\�DOJXQRV�GH�HOORV�
VRQ�ELRPDUFDGRUHV�GHO�FRQVXPR�GH�OHFKH�\�SURGXFWRV�
OiFWHRV��(QVD\RV�FOtQLFRV�FRQ�LQWHUYHQFLRQHV�GH�OHFKH�GH�
YDFD�KDQ�HQFRQWUDGR�UHGXFFLyQ�HQ�QLYHOHV�GH�SURWHtQD�&�
UHDFWLYD��DWHQXDFLyQ�GH�HVWUpV�R[LGDWLYR��PHMRUtD�HQ�OD�
IXQFLyQ�HQGRWHOLDO��GLVPLQXFLyQ�GH�PDUFDGRUHV�SURLQ�
IODPDWRULRV�FRPR�)17� �y�0&3���$GHPiV��FXDQGR�VH�
FRPSDUD�OD�OHFKH�HQWHUD�FRQ�OD�GHVFUHPDGD��HQ�OD�PD�
\RUtD�GH�ORV�HVWXGLRV�QR�VH�REVHUYDQ�GHVYHQWDMDV�GH�OD�
OHFKH�HQWHUD��\�HQ�YDULRV�GH�HOORV�VH�DSUHFLDQ�EHQHILFLRV�
GH�pVWD��SUREDEOHPHQWH��GHELGR�D�ODV�FDUDFWHUtVWLFDV�GH�
ORV�iFLGRV�JUDVRV�TXH�FRQWLHQH�OD�OHFKH�HQWHUD��

$OJXQRV�PHWDDQiOLVLV�KDQ�OOHYDGR�D�FRQFOXLU�TXH��
DXQTXH�OD�OHFKH�\�VXV�GHULYDGRV�FRQWLHQHQ�FDQWLGDGHV�
LPSRUWDQWHV�GH�iFLGRV�JUDVRV�VDWXUDGRV��VX�FRQVXPR�
SXHGH�LQGXFLU�HIHFWRV�SRVLWLYRV�R�QHXWUDOHV�HQ�OD�VDOXG�
FDUGLRYDVFXODU��DXQDGR�D�ORV�EHQHILFLRV�GH�RWURV�QXWUL�
PHQWRV�\�HQ�SDUWLFXODU�ODV�YLWDPLQDV�'�\�.��

'HVSXpV�GH�DxRV�GH�FRQWURYHUVLD�GH�OD�LPDJHQ�QH�
JDWLYD�GH�OD�OHFKH�GH�YDFD��HQ�FXDQWR�D�VX�FRQWHQLGR�GH�
OtSLGRV��DO�SDUHFHU�PXHVWUD�XQD�WHQGHQFLD�D�GHELOLWDUVH��
$FWXDOPHQWH��OD�PD\RUtD�GH�ORV�JUXSRV�GH�LQYHVWLJDFLyQ�
VXJLHUHQ�SRQHU�PHQRV�pQIDVLV�HQ�HO�LPSDFWR�GH�OD�OHFKH�
HQ�ORV�QLYHOHV�VpULFRV�GHO�FROHVWHURO��\�PiV�DWHQFLyQ�HQ�

ORV�ELRPDUFDGRUHV�GH� LQIODPDFLyQ�TXH�SRGUtDQ� WHQHU�
LQFOXVR�HIHFWRV�FDUGLRSURWHFWRUHV��

$GLFLRQDOPHQWH�� ORV� OtSLGRV� SRODUHV� SUHVHQWHV� HQ�
OD�PHPEUDQD� GHO� JOyEXOR� JUDVR� OiFWHR� �0**/�� VRQ�
PROpFXODV� HVHQFLDOHV� HQ� HO�PHWDEROLVPR� KXPDQR� \�
VRQ�IXQGDPHQWDOHV�SDUD�HO�GHVDUUROOR�GH�PHPEUDQDV��
7LHQHQ� IXQFLRQHV� DQWLPLFURELDQDV�� DQWLR[LGDQWHV� \�
GHVHPSHxDQ�XQ�SDSHO�HQ�HO�GHVDUUROOR�QHXURQDO��3RU�
WDQWR��VH�KD�VXJHULGR�TXH�GLVPLQXLU�ORV�OtSLGRV�HQ�OD�
OHFKH�TXH�VH�FRQVXPH�FRPR�SDUWH�GH�XQD�GLHWD�SRGUtD�
GDU�OXJDU�D�XQD�UHGXFFLyQ�HQ�OD�LQJHVWLyQ�GH�FRPSXHV�
WRV�ELRDFWLYRV�GH�LQWHUpV�SDUD�OD�VDOXG��SUHVHQWHV�HQ�OD�
IUDFFLyQ�OLStGLFD�GH�OD�OHFKH�����

/D�OHFKH�KXPDQD�HV�HO�DOLPHQWR�GH�HOHFFLyQ�GHVGH�HO�
QDFLPLHQWR�� /D�2UJDQL]DFLyQ�0XQGLDO� GH� OD� 6DOXG�
�206��\�GLYHUVDV�RUJDQL]DFLRQHV�GH�QXWULFLyQ�SHGLi�
WULFD�FRLQFLGHQ�HQ�TXH�§OD�OHFKH�HQWHUD�GH�YDFD��GHVFUH�
PDGD�R�VHPLGHVFUHPDGD��HYDSRUDGD�R�HQ�FXDOTXLHUD�
GH�VXV�SUHVHQWDFLRQHV��DVt�FRPR�OD� OHFKH�GH�FDEUD�R�
OD�GH�FXDOTXLHU�RWUR�DQLPDO��QR�VH�UHFRPLHQGDQ�SDUD�
OD� DOLPHQWDFLyQ� GH� ORV� ODFWDQWHV�¨� /R� DQWHULRU� HVWi�
IXQGDPHQWDGR�HQ�TXH�OD�OHFKH�GH�YDFD�WLHQH��D��EDMR�
FRQWHQLGR�GH�KLHUUR�\�]LQF��EDMD�ELRGLVSRQLELOLGDG�\�
SURSRUFLyQ�HVFDVD�GH�YLWDPLQD�&��(�\�FDURWHQRLGHV��
E�� VX� FRQWHQLGR� GH� SURWHtQDV� HV� UHODWLYDPHQWH� H[�
FHVLYR�� VH� HVWLPD� TXH� HO� FRQWHQLGR� GH� OD� FDVHtQD� \�
�ODFWRJOREXOLQD�HV�KDVWD�WUHV�YHFHV�PD\RU�FXDQGR�VH�
OH�FRPSDUD�FRQ�OD�OHFKH�PDWHUQD��F��FRQWHQLGR�GLVPL�
QXLGR�GH�iFLGRV�JUDVRV�HVHQFLDOHV�\�iFLGR�DUDTXLGyQLFR��
FDUHQFLD�GH�iFLGRV�JUDVRV�GH�OD�IDPLOLD�RPHJD���\�DOWR�
QLYHO�GH�iFLGRV�JUDVRV�VDWXUDGRV�GH�FDGHQD�ODUJD��(Q�
HVWH� FRQWH[WR�� VH� FRQRFH�TXH�HQ�FRPSDUDFLyQ�FRQ� OD�
OHFKH�KXPDQD��OD�OHFKH�GH�YDFD�WLHQH�PHQRU�FRQWHQLGR�
GH�iFLGRV�JUDVRV�HVHQFLDOHV�QHFHVDULRV�SDUD�HO�GHVD�
UUROOR�QHXUROyJLFR�\�GH�OD�IXQFLyQ�YLVXDO�GHO�ODFWDQWH��
'H�HVWD�IRUPD��OD�OHFKH�GHVFUHPDGD�VHUtD�DXQ�PHQRV�
UHFRPHQGDEOH�HQ�HVWD�HWDSD��\�G��HVHQFLDOPHQWH��HO�
PD\RU�FRQWHQLGR�SURWHtQLFR�GH�OD�OHFKH�GH�YDFD�JHQHUD�
XQD�DOWD�FDUJD�UHQDO�GH�VROXWRV��OD�FXDO�SXHGH�DIHFWDU�
OD�KLGUDWDFLyQ�GHO�ODFWDQWH���

/DV� IyUPXODV� OiFWHDV� SDUD� ORV�QLxRV�PHQRUHV� GH�
XQ�DxR� VRQ�SURGXFWRV�DOLPHQWLFLRV�PRGLILFDGRV�SDUD�
VDWLVIDFHU� ODV�QHFHVLGDGHV� ILVLROyJLFDV� GHO� EHEp��PD�
QXIDFWXUDGRV� EDMR� SURFHVRV� LQGXVWULDOHV� DFRUGH� FRQ�
QRUPDV�GHO�&RGH[�$OLPHQWDULXV�� 3RU� OR� DQWHULRU�� HV�
LQGHELGR�UHIHULUVH�D�ODV�IyUPXODV�HQ�WpUPLQRV�GH�§OH�
FKHV�PDWHUQL]DGDV¨� R� §OHFKHV�KXPDQL]DGDV¨�� \D�TXH�
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OD� OHFKH�PDWHUQD� HV�~QLFD�\�QR� VH�SXHGH�KRPRORJDU�
GHVGH�QLQJ~Q�SXQWR�GH�YLVWD��7DPELpQ�HV�LQDGHFXDGR�
XVDU�OD�GHQRPLQDFLyQ�GH�§OHFKHV�DUWLILFLDOHV¨�SRUTXH�ODV�
IyUPXODV�LQIDQWLOHV�VRQ�HODERUDGDV�D�SDUWLU�GH�OD�OHFKH�
GH�YDFD��(O�WpUPLQR�DGPLWLGR�HV�HO�GH�§VXFHGiQHRV�GH�
OHFKH�KXPDQD¨��(VWRV� VXFHGiQHRV�SXHGHQ�XWLOL]DUVH�
FXDQGR�QR�HV�IDFWLEOH�DOLPHQWDU�FRQ�OHFKH�KXPDQD�R�
FXDQGR�OD�ODFWDQFLD�PDWHUQD�UHVXOWD�LQVXILFLHQWH��LP�
SOHPHQWiQGRVH�FRPR�DOLPHQWDFLyQ�WRWDO�R�SDUFLDO�SDUD�
FXPSOLU�FRQ�ORV�REMHWLYRV�QXWULFLRQDOHV��(Q�OD�DFWXDOL�
GDG��GHVSXpV�GHO�DxR�GH�HGDG�VH�FRQVLGHUD�DGHFXDGR�HO�
FRQVXPR�GH�OHFKH�GH�YDFD�HQ�QLxRV��VLQ�HPEDUJR��KD\�
TXH�WHQHU�HQ�FXHQWD�TXH�ODV�IyUPXODV�GH�§FRQWLQXDFLyQ�\�
FUHFLPLHQWR¨�RIUHFHQ�YHQWDMDV��WDOHV�FRPR�PHQRU�ULHVJR�
GH�GHILFLHQFLD�GH�KLHUUR������

3RU� RWUR� ODGR�� XQD� LQJHVWLyQ� GH� SURWHtQD� H[FH�
VLYDPHQWH� DOWD� HQ� ORV� SULPHURV� DxRV� GH� YLGD� VH� KD�
DVRFLDGR�FRQ�HO�LQFUHPHQWR�GHO�,0&�D�ORV�FLQFR�DxRV��
(VWR�HV�UHOHYDQWH�SRUTXH�HO�HVWXGLR�GH�(XURSHDQ�&KLOG�
2EHVLW\�7ULDO�6WXG\�*URXS�PRVWUy�TXH�HO�XVR�GH�IyUPX�
ODV�OiFWHDV�FRQ�FRQWHQLGR�GH�SURWHtQD�PiV�EDMR�HQ�ORV�
SULPHURV�GRV�DxRV�GH�YLGD�UHGXFH�HO�ULHVJR�GH�REHVLGDG�
HQ�OD�HWDSD�HVFRODU����'H�DKt�TXH�QR�VH�UHFRPLHQGD�HO�
FRQVXPR�GH�OHFKH�GH�YDFD�UHGXFLGD�HQ�OtSLGRV�DQWHV�GH�
ORV�FXDWUR�DxRV�GH�HGDG��WDQWR�SRUTXH�VH�LQFUHPHQWD�
OD�SURSRUFLyQ�GH�SURWHtQDV��FRPR�SRUTXH�VH�LQFUHPHQWD�
HO�ULHVJR�GH�SUHVHQWDU�GHILFLHQFLD�GH�YLWDPLQD�'��TXH�
HV�XQD�YLWDPLQD� OLSRVROXEOH����������(Q� HVWD� HWDSD� HV�
PiV� UHFRPHQGDEOH� XWLOL]DU� OHFKH� HQWHUD� R� IyUPXODV�
GH�FUHFLPLHQWR��6LQ�HPEDUJR��HV�QHFHVDULR� OLPLWDU�HO�
FRQVXPR�GH�OHFKH�SDUWLU�GHO�VHJXQGR�DxR�GH�YLGD�D�XQ�
SURPHGLR�GH�����P/�SRU�GtD�

3RU�RWUR�ODGR��YDULDV�LQYHVWLJDFLRQHV�HQ�QLxRV�SUH�
HVFRODUHV�\�HVFRODUHV�PXHVWUDQ�OD�LQIOXHQFLD�SRVLWLYD�
GH�OD�OHFKH�GH�YDFD�HQ�HO�FUHFLPLHQWR�OLQHDO�GH�ORV�QLxRV�
\�HQ�HO�LQFUHPHQWR�GH�OD�PDVD�PXVFXODU��6H�VDEH�TXH�
OD� VtQWHVLV�GHO� IDFWRU� LQVXOLQRLGH�GH� FUHFLPLHQWR� WLSR�
�� �,*)���� HV�HVWLPXODGD�SRU� OD�H[SRVLFLyQ�D�DOJXQRV�
DOLPHQWRV�\�HQ�SDUWLFXODU�D�OD�OHFKH�GH�YDFD������

/RV�SURGXFWRV�OiFWHRV�QR�HQGXO]DGRV�QR�WLHQHQ�HIHF�
WR�FDULRJpQLFR�H�LQIOX\HQ�IDYRUDEOHPHQWH�HQ�OD�VDOXG�
GHQWDO�SRU�VX�FRQWHQLGR�GH�FDOFLR��IyVIRUR�\�FDVHtQD��/RV�
IRVIRSpSWLGRV�GH�OD�FDVHtQD�LQKLEHQ�OD�GHVPLQHUDOL]D�
FLyQ�GHO�HVPDOWH�\�SURPXHYHQ�VX�UHPLQHUDOL]DFLyQ���

(O�FUHFLPLHQWR�ItVLFR�HV�XQ�LQGLFDGRU�VyOLGR�GH�OD�SUR�
YLVLyQ�DGHFXDGD�GH�HQHUJtD�\�SURWHtQDV�HQ�ORV�QLxRV��
6L�H[LVWH�XQ�GpILFLW�GH�ORV�PLVPRV��OD�HVWDWXUD�SXHGH�
UHWUDVDUVH���

(Q� HO�PHWDDQiOLVLV� GH�+DQV� GH�%HHU��� VH� LQFOX�
\HURQ� HVWXGLRV� TXH� DQDOL]DURQ� OD� VXSOHPHQWDFLyQ�
FRQ�SURGXFWRV�OiFWHRV�\�HO�FUHFLPLHQWR�HQ�QLxRV��Q� �
�������GHVGH�GRV�DxRV�KDVWD�DGROHVFHQWHV�GH����DxRV��
(O�HIHFWR�GH�OD�VXSOHPHQWDFLyQ�PRVWUy�XQ�LQFUHPHQWR�
GHO�FUHFLPLHQWR�GH�DSUR[LPDGDPHQWH�����FP�SRU�DxR�
SRU�FDGD�����P/�GH�OHFKH�DO�GtD��/D�PDJQLWXG�GH�HVWH�
HIHFWR� HV�PD\RU� FXDQGR� OD� WDOOD� GH� UHIHUHQFLD� SDUD�
OD�HGDG�HV�PHQRU�\�FXDQGR�ORV�QLxRV�VH�DFHUFDQ�D�VX�
SXQWR�GH�FUHFLPLHQWR�SXEHUDO�

(Q�FRQWUDSRVLFLyQ�H[LVWHQ�HVWXGLRV�TXH�UHYHODQ�XQD�
DVRFLDFLyQ�HQWUH�ODV�GLHWDV�GH�HOLPLQDFLyQ�GH�OD�OHFKH�GH�
YDFD��SRU�HMHPSOR��HQ�SDFLHQWHV�FRQ�DOHUJLD��FRPR�IDFWRU�
GH�ULHVJR�SRWHQFLDO�GH�XQ�FUHFLPLHQWR�GHILFLHQWH������

7XRNNROD� \� FROV�� H[DPLQDURQ� HO� FUHFLPLHQWR� \�
OD�LQJHVWLyQ�QXWULFLRQDO�GH�QLxRV�FRQ�DOHUJLDV�\�SRU�
WDQWR� FRQ� GLHWDV� GH� HOLPLQDFLyQ� GH� OHFKH� \�R� WULJR��
FHEDGD� R� FHQWHQR�� 6H� LQFOX\HURQ� ���� QLxRV� FRQ�
DOHUJLDV�DOLPHQWDULDV�\�����FRQWUROHV��/D�LQJHVWLyQ�
QXWULFLRQDO�VH�HYDOXy�FRQ�UHJLVWURV�GH�DOLPHQWRV�GH�
WUHV�GtDV�D�HGDGHV�GH�XQR��GRV�\�WUHV�DxRV��'HVSXpV�GH�
VHJXLU�D�ORV�QLxRV�KDVWD�ORV�FLQFR�DxRV��ORV�QLxRV�FRQ�
GLHWDV�GH�HOLPLQDFLyQ�GH�OHFKH�GH�YDFD�FUHFLHURQ�PiV�
OHQWDPHQWH�TXH� ORV�FRQWUROHV� �S����������$VLPLVPR��
OD� LQJHVWLyQ�GH�SURWHtQDV�\� FDOFLR� IXH�PHQRU�HQ� ORV�
QLxRV�GHO�JUXSR�GH�HOLPLQDFLyQ�GH� OHFKH�TXH�HQ� ORV�
FRQWUROHV��S����������6LQ�HPEDUJR��ORV�QLxRV�HQ�GLHWDV�
GH�HOLPLQDFLyQ�FRQVXPLHURQ�PHQRV�OtSLGRV�VDWXUDGRV��
D]~FDU�\�PiV�YLWDPLQD�&�\�KLHUUR�TXH�ORV�QLxRV�FRQ�
WURO��(Q�HVWH�HVWXGLR�WDPELpQ�VH�FRQFOX\y�TXH�ORV�QLxRV�
HQ�GLHWDV�GH�HOLPLQDFLyQ�HQIUHQWDURQ�PD\RU�ULHVJR�GH�
GHVDFHOHUDFLyQ�GHO�FUHFLPLHQWR�H�LQJHVWLyQ�VXE�ySWLPD�
GH�YDULRV�PLFURQXWULPHQWRV���

/D�PDVD� yVHD�� OD� JHRPHWUtD� \� OD�PLFURHVWUXFWXUD�
GHWHUPLQDQ�OD�UHVLVWHQFLD�GHO�KXHVR�D�ODV�IUDFWXUDV��
$�XQD�HGDG�GHWHUPLQDGD��WRGDV�HVWDV�YDULDEOHV�VRQ�
FRQVHFXHQFLD�GH� OD� HVWUXFWXUD�GHVDUUROODGD�GXUDQ�
WH� HO� FUHFLPLHQWR�� KDVWD� DOFDQ]DU� OD� GHQRPLQDGD�
PDVD�yVHD�Pi[LPD�H�LQLFLDU�OD�SpUGLGD�GH�pVWD�\�OD�
GHJUDGDFLyQ�GH� OD�PLFURHVWUXFWXUD�TXH�RFXUUH�PiV�
DGHODQWH�HQ�OD�YLGD�

(O�DSRUWH�QXWULFLRQDO�HV�XQ� IDFWRU�DPELHQWDO�TXH�
LQIOX\H� HQ� HO�PRGHODGR� \� OD� UHPRGHODFLyQ�� R� ELHQ��
LQGLUHFWDPHQWH�D�WUDYpV�GH�XQD�DFFLyQ�KRUPRQDO�FDO�
FLRWUySLFD�WDO�FRPR�OD�YLWDPLQD�'�\�OD�SDUDWRKRUPRQD��
8QD�LQJHVWLyQ�GLHWpWLFD�VXILFLHQWH�GH�FDOFLR��SURWHtQDV�
\�YLWDPLQD�'�HV�QHFHVDULD�SDUD�OD�VDOXG�yVHD�QR�VyOR�
HQ� OD� LQIDQFLD�R�DGROHVFHQFLD�� VLQR� WDPELpQ�HQ�RWUDV�
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HWDSDV� GH� OD� YLGD�� UHFRUGDQGR� TXH� HQ� OD� VDOXG� yVHD�
LQWHUYLHQHQ�DGHPiV�GH�OD�QXWULFLyQ��IDFWRUHV�JHQpWLFRV�
\�HO�HMHUFLFLR�ItVLFR���

/RV�DOLPHQWRV�OiFWHRV�VRQ�XQD�H[FHOHQWH�IXHQWH�GH�
QXWULPHQWRV� HVHQFLDOHV� SDUD� DXPHQWDU� HO� FRQWHQLGR�
PLQHUDO� yVHR� \� UHGXFLU� SRWHQFLDOPHQWH� HO� ULHVJR� GH�
IUDFWXUD��/RV�SURGXFWRV�OiFWHRV�GHULYDGRV�GH�OD�OHFKH�
GH�YDFD�VRQ�XQD�YDOLRVD�IXHQWH�GLHWpWLFD�GH�FDOFLR��GH�
ELGR�D�OD�WDVD�GH�DEVRUFLyQ��ELRGLVSRQLELOLGDG�\�FRVWR�
UHODWLYDPHQWH�EDMR������

/RV�QLxRV�TXH�HQWUH�ORV�WUHV�\����DxRV�QR�FRQVXPHQ�
YRO~PHQHV�DGHFXDGRV�GH�OHFKH��PXHVWUDQ�XQ�EDODQFH�
QHJDWLYR� GH� FDOFLR�� FRQ� XQD� GHQVLGDG�PLQHUDO� yVHD�
�'02�� GLVPLQXLGD� \�PD\RU� ULHVJR� GH� IUDFWXUDV� HQ�
HGDGHV�SRVWHULRUHV�TXH�ORV�FRQVXPLGRUHV�GH�OiFWHRV���

(Q� OD�DGROHVFHQFLD�� OD� LQJHVWLyQ� UHJXODU�GH� OHFKH�
VH� DVRFLD� D� XQD�PHMRU�'02�HQ� OD� FROXPQD� OXPEDU�
\� HQ�HO� UDGLR�TXH�D\XGD�D� ORJUDU� HO�SLFR�Pi[LPR�GH�
PDVD�yVHD��'LFKR�EDODQFH�FiOFLFR�SRVLWLYR�GHEH�PDQ�
WHQHUVH�DO�PHQRV�FXDWUR�DxRV�GHVSXpV�GH�ILQDOL]DGR�HO�
FUHFLPLHQWR� ORQJLWXGLQDO��([LVWHQ�DGHPiV�EHQHILFLRV�
SDUD�OD�VDOXG�GHQWDO�\�HIHFWRV�DQWLFDULRJpQLFRV�FXDQGR�
VH�DFRPSDxD�GH�DGHFXDGD�KLJLHQH�RUDO��(VWRV�HIHFWRV�
SRVLWLYRV�VH�DWULEX\HQ�D�VX�FRQWHQLGR�HQ�PLQHUDOHV�TXH�
VRQ�FRPSRQHQWHV�GH�OD�PDWUL]�LQRUJiQLFD�GHO�KXHVR��HO�
FRQWHQLGR�GH�YLWDPLQD�'��HQ�HO�SURGXFWR�HQULTXHFLGR��\�
HO�FRQWHQLGR�GH�SRWDVLR�TXH�UHJXOD�GH�PDQHUD�LQGLUHFWD�
HO�UHFDPELR�yVHR�

9RJHO�\�FROV����HQ�XQ�HQVD\R�FOtQLFR�FRQWURODGR�FRP�
SDUDURQ�QLxRV�FRQ�SHVR�QRUPDO�YHUVXV�QLxRV�FRQ�VREUH�
SHVR�SDUD�HYDOXDU�OD�DFXPXODFLyQ�GH�PDVD�yVHD��FRQ�
GLIHUHQWHV�FDQWLGDGHV�GH�OHFKH�D�ILQ�GH�DSRUWDU�PD\RU�
FRQWHQLGR�GH�FDOFLR��&D���3DUWLFLSDURQ�����QLxRV�VDQRV�
GH�DPERV�VH[RV��FRQ�HGDGHV�HQWUH�RFKR�\������DxRV��TXLH�
QHV�FRQVXPtDQ�FDQWLGDGHV�EDMDV�GH�SURGXFWRV�OiFWHRV����
����PJ�&D�GtD���/D�LQWHUYHQFLyQ�IXH�SRU����PHVHV�FRQ�
HO�FRQVXPR�GH�WUHV�SRUFLRQHV�GtD�GH�OiFWHRV��OOHJDQGR�
D�FRQVXPLU�KDVWD�������PJ�GH�&D�GtD��HO�JUXSR�FRQWURO�
FRQWLQXy�HO�FRQVXPR�KDELWXDO��$O�WpUPLQR�GHO�HVWXGLR��
ORV�DXWRUHV�QR�REVHUYDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�
OD�'02��HQWUH�ORV�JUXSRV�FRQWURO�\�HO�GH�LQWHUYHQFLyQ�
QL�WDPSRFR�GH�DFXHUGR�FRQ�VX�FRQGLFLyQ�QXWULFLD��6LQ�
HPEDUJR�� GDGR� TXH� HQ� WRGRV� ORV� SDUWLFLSDQWHV�KXER�
JDQDQFLD�HQ�OD�'02�VH�FRQFOX\y�TXH�GRV�WD]DV�GH�OHFKH�
R�VX�HTXLYDOHQWH�HQ�SURGXFWRV�OiFWHRV�VRQ�DSURSLDGDV�
SDUD�ORJUDU�XQD�JDQDQFLD�yVHD�QRUPDO�D�HGDGHV�HQWUH�
RFKR�\����DxRV�

2WUR�HQVD\R�FOtQLFR�DOHDWRUL]DGR�FRQWURODGR�LQYHV�
WLJy�HO�HIHFWR�GH�ORV�SURGXFWRV�OiFWHRV�YHUVXV�XQ�VXSOH�
PHQWR�GH�FDOFLR��������PJ�&D�GtD��HQ�ORV�PDUFDGRUHV�
GHO�PHWDEROLVPR�yVHR�\�OD�'02��'HVSXpV�GH�XQ�DxR��

HO�JUXSR�TXH�FRQVXPLy�SURGXFWRV�OiFWHRV�WXYR�PD\RU�
DXPHQWR�HQ� OD�'02�SpOYLFD��HVSLQDO�\� WRWDO��$PERV�
HQVD\RV�UHVSDOGDURQ�XQ�HIHFWR�EHQpILFR�GH�OD�OHFKH�HQ�
OD�VDOXG�yVHD���

$GHPiV�GH�OR�H[SXHVWR��VH�KD�GHVFULWR�TXH�DOJXQRV�
SpSWLGRV�SURWHLFRV�GH�OD�OHFKH�R�GH�OD�JOLFRSURWHtQD�ODF�
WRIHUULQD�WLHQHQ�XQ�URO�EHQpILFR�SDUD�HO�KXHVR�DO�LQKLELU�
OD�UHDEVRUFLyQ�yVHD������

(Q�VtQWHVLV��H[LVWH�HYLGHQFLD�TXH�YDOLGD�OD�LPSRU�
WDQFLD�GH�OD�LQJHVWLyQ�GH�OHFKH�\�SURGXFWRV�OiFWHRV�FRQ�
HO� ILQ�GH�DVHJXUDU� HO� DSRUWH�GH� FDOFLR� \�QLYHOHV� DGH�
FXDGRV�GH�YLWDPLQD�'�SDUD� IDYRUHFHU�\�PDQWHQHU� OD�
VDOXG�yVHD��6LQ�HPEDUJR��VH�GHEH�WRPDU�HQ�FXHQWD�TXH�
QR�HV�HO�~QLFR�DOLPHQWR�TXH�DSRUWD�HVWRV�QXWULPHQWRV�
\�SDUD�OD�VDOXG�yVHD�ySWLPD�VH�UHTXLHUH�GH�XQD�GLHWD�
HTXLOLEUDGD��EDODQFHDGD�\�FRPSOHWD��DXQDGD�D�DFWLYLGDG�
ItVLFD�\�H[SRVLFLyQ�VRODU�

(Q�ORV�QLxRV�ODFWDQWHV��XQD�GHVYHQWDMD�GHO�FRQVXPR�GH�
OHFKH�GH�YDFD�HV�HO�DXPHQWR�HQ�HO�ULHVJR�GH�SUHVHQWDU�
DQHPLD�SRU�GHILFLHQFLD�GH�KLHUUR��(V�FRQRFLGR�TXH�ORV�
QLxRV�PHQRUHV�GH�XQ�DxR�GH�HGDG�WLHQHQ�PD\RU�ULHVJR�
GH�DQHPLD�GXUDQWH�HO�SHULRGR�GH�WUDQVLFLyQ�FXDQGR�VH�
VXVSHQGH� OD� ODFWDQFLD�PDWHUQD� \�QR� VH� LPSOHPHQWD�
XQD�DEODFWDFLyQ�DGHFXDGD��/D�OHFKH�GH�YDFD�QR�HV�XQD�
IXHQWH� VXVWDQFLDO� GH�KLHUUR�� \D�TXH� FRQWLHQH�DSUR[L�
PDGDPHQWH�����D�����PJ�GH�KLHUUR�SRU�����J�GH�OHFKH�
FUXGD��$GLFLRQDOPHQWH��HO�KLHUUR�GH�OD�OHFKH�GH�YDFD�HV�
GH�XQD�YDULHGDG�QR�KHPDWtQLFD��\�VX�DEVRUFLyQ�GHSHQGH�
GH�RWURV�IDFWRUHV�GLHWpWLFRV�TXH�SXHGHQ�HQWRUSHFHUOD��
OD�FDVHtQD��FDOFLR��ORV�IRVIDWRV�\�ODV�SURWHtQDV�GHO�VXHUR�
GH�OD�OHFKH��$GHPiV��FRQWLHQH�SRFR�iFLGR�DVFyUELFR��HO�
FXDO�IDYRUHFH�OD�DEVRUFLyQ�GH�KLHUUR���

(O�HVWXGLR�HXURSHR�(XUR�*URZWK�HQ�HO�TXH�SDUWLFL�
SDURQ�����QLxRV��DUURMy�FRPR�UHVXOWDGR�XQD�SUHYDOHQFLD�
GH�GHILFLHQFLD�GH�GLFKR�HOHPHQWR�GH������\�GH�DQHPLD�
SRU�GHILFLHQFLD�GH�KLHUUR�GH�������(O�IDFWRU�TXH�PiV�VH�
DVRFLy�D�OD�FRQFHQWUDFLyQ�EDMD�GH�KLHUUR�IXH�OD�LQWUR�
GXFFLyQ�WHPSUDQD�GH�OHFKH�GH�YDFD�D�OD�DOLPHQWDFLyQ���

(Q�OD�PD\RUtD�GH�ORV�HVWXGLRV�TXH�DQDOL]DQ�HVWH�
WHPD�� ODV� FRQFHQWUDFLRQHV� GH� KLHUUR� HQ� ODFWDQWHV�
DOLPHQWDGRV�FRQ�OHFKH�GH�YDFD�VRQ�FRPSDUDGDV�FRQ�
ODV�GH� ODFWDQWHV�DOLPHQWDGRV� FRQ� OHFKH�GH� IyUPXOD�
HQULTXHFLGD�FRQ�KLHUUR��6LQ�HPEDUJR��HQ�GRV�GH�ORV�
HVWXGLRV������ VH� XWLOL]DURQ� IyUPXODV� TXH� QR� IXHURQ�
IRUWLILFDGDV�FRQ�KLHUUR��$�SHVDU�GH�HOOR��ORV�LQIDQWHV�
FRQ�HVWDV�IyUPXODV�VLJXLHURQ�WHQLHQGR�PHMRUHV�FRQ�
FHQWUDFLRQHV�GH�KLHUUR�TXH�TXLHQHV�UHFLELHURQ�OHFKH�
GH�YDFD��/RV�PHFDQLVPRV�TXH�SURSLFLDQ�HO�GHVDUUROOR�
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GH�DQHPLD�HQ� ORV� ODFWDQWHV�HVHQFLDOPHQWH�VRQ�GRV��
OD�LQKLELFLyQ�GH�OD�DEVRUFLyQ�GHO�KLHUUR�QR�KHP�SRU�
ORV�FRPSRQHQWHV�GH�OD�OHFKH�GH�YDFD�\�OD�SpUGLGD�GH�
KLHUUR�RFDVLRQDGR�SRU�PLFURVDQJUDGR�RFXOWR�VHFXQ�
GDULR�D�PLFUROHVLRQHV�HQ�OD�PXFRVD�LQWHVWLQDO��(VWR�
~OWLPR�KD�VLGR�GHVFULWR�KDVWD�HQ�HO�����GH�ODFWDQWHV�
QRUPDOHV��&DEH�VHxDODU�TXH�OD�OHFKH�GH�YDFD�§EURQFD¨�
VH�UHODFLRQD�PiV�FRQ�HVWH�WLSR�GH�OHVLRQHV���

/D� ODFWRVD� HV� HO� SULQFLSDO� KLGUDWR� GH� FDUERQR� GH� OD�
OHFKH��6H�KLGUROL]D�SRU�PHGLR�GH�OD�ODFWDVD��HQ]LPD�GH�
ODV�YHOORVLGDGHV�GHO�HQWHURFLWR��/D�ODFWRVD�HV�VHSDUDGD�
HQ�JOXFRVD�\�JDODFWRVD�TXH�SRVWHULRUPHQWH�VH�DEVRU�
EHQ��6L� OD� DFWLYLGDG�GH� OD� ODFWDVD� LQWHVWLQDO� HV� EDMD�
�KLSRODFWDVLD��R�HVWi�DXVHQWH�� OD� ODFWRVD�QR�VH�SXHGH�
GLJHULU�\�SURGXFH�VtQWRPDV�GH�LQWROHUDQFLD�WDOHV�FRPR�
GRORU�DEGRPLQDO��QiXVHD��IODWXOHQFLD�\�GLDUUHD��'LFKRV�
VtQWRPDV�GHSHQGHQ�GH� OD�FDQWLGDG�GH� ODFWRVD�TXH�VH�
LQJLHUD��VX�FRQFHQWUDFLyQ�HQ�HO�DOLPHQWR�R�HO�XPEUDO�
GH�VHQVLELOLGDG�LQGLYLGXDO���

��� 'HILFLHQFLD� FRQJpQLWD� GH� ODFWDVD�� VH� KHUHGD� HQ�
IRUPD� DXWRVyPLFD� UHFHVLYD� \� VH� SUHVHQWD� GHVGH�
GHO�SULPHU�GtD�GH�YLGD�FRQ�GLDUUHD�\�PDODEVRUFLyQ�
LQWHVWLQDO�

��� 'HILFLHQFLD�SULPDULD�GH�ODFWDVD�R�KLSRODFWDVLD��VX�
SUHYDOHQFLD�HV�GH�DSUR[LPDGDPHQWH�GHO����DO�����
GH�OD�SREODFLyQ��6H�FRQRFH�TXH�HO�VHU�KXPDQR�HVWi�
JHQpWLFDPHQWH�SURJUDPDGR�SDUD�GLVPLQXLU�GH�PD�
QHUD�SDXODWLQD�OD�FRQFHQWUDFLyQ�GH�ODFWDVD�FRQIRUPH�
DYDQ]D�OD�HGDG�

��� 'HILFLHQFLD� DGTXLULGD� R� VHFXQGDULD� GH� ODFWDVD��
VH�PDQLILHVWD� DO� GDxDUVH� ODV�PLFURYHOORVLGDGHV�
LQWHVWLQDOHV� FRQVHFXWLYDV� D� FXDGURV� GH� DOJXQDV�
HQIHUPHGDGHV� TXH� DIHFWDQ� OD�PXFRVD� LQWHVWLQDO��
HQWUH�HOODV�VH�HQFXHQWUDQ�OD�JDVWURHQWHULWLV�DJXGD��
HQIHUPHGDG�FHOLDFD�QR�WUDWDGD�\�ODV�HQIHUPHGDGHV�
LQIODPDWRULDV�FUyQLFDV�GHO�LQWHVWLQR��6LQ�HPEDUJR��
KD\�TXH�WHQHU�HQ�FXHQWD�TXH�VL�HO�HSLWHOLR�FLFDWUL]D��
OD�DFWLYLGDG�GH�OD�ODFWDVD�VH�UHFXSHUD�

(Q�JHQHUDO�VH�FRQRFH�TXH�OD�GHILFLHQFLD�GH�ODFWDVD�
WLHQH�XQD�SUHYDOHQFLD�PX\�EDMD�HQ�ORV�QLxRV�PHQRUHV�
GH�FXDWUR�DxRV�GH�HGDG����SRU�VXSXHVWR�FRQ�H[FHSFLyQ�
GH�OD�GHILFLHQFLD�FRQJpQLWD�GH�ODFWDVD��6LQ�HPEDUJR��
GHVSXpV�GH�ORV�FXDWUR�DxRV��OD�GHILFLHQFLD�GH�ODFWDVD�

FRPLHQ]D�D�WHQHU�XQD�H[SUHVLyQ�FOtQLFD�� OD�FXDO�DX�
PHQWD�SDXODWLQDPHQWH�FRQ�OD�HGDG��/DV�FLIUDV�GH�ODV�
SUHYDOHQFLDV�GH�LQWROHUDQFLD�D�OD�ODFWRVD�HQ�QLxRV�VRQ�
YDULDEOHV��\D�TXH�GHSHQGHQ�GHO�PpWRGR�GLDJQyVWLFR��
OD�GRVLV�GH� ODFWRVD�DGPLQLVWUDGD�HQ� ODV�SUXHEDV�GH�
WROHUDQFLD� \� OD� SREODFLyQ� HVWXGLDGD�� 3RU� HMHPSOR��
5RVDGR���DO�XWLOL]DU�OD�SUXHED�GH�KLGUyJHQR�HVSLUDGR�
UHSRUWD�SUHYDOHQFLDV�GH������HQ�PHQRUHV�GH�FXDWUR�
DxRV������GH�FXDWUR�D�RFKR�DxRV�\�����HQWUH�RFKR�\�
���DxRV��(Q�0p[LFR��FXDQGR�VH�KD�HYDOXDGR�OD�GHIL�
FLHQFLD�GH�ODFWDVD�HQ�DGXOWRV��FRQ�FDUJDV�GH����J�GH�
ODFWRVD�GLOXLGRV�HQ�DJXD��ORV�VtQWRPDV�VH�PDQLILHVWDQ�
HQ�DSUR[LPDGDPHQWH�HO�����GH�HOORV��6LQ�HPEDUJR��
FXDQGR�VH�UHDOL]D�OD�SUXHED�GH�WROHUDQFLD�DO�FRQVXPLU�
XQ�YDVR�GH�OHFKH�FRQ����J�GH�ODFWRVD��HVWD�SUHYDOHQFLD�
VH�UHGXFH�HQ�DOUHGHGRU�GH�XQ����������

(O�PDQHMR�GH�OD�LQWROHUDQFLD�D�OD�ODFWRVD�SXHGH�YD�
ULDU��8QD�UHFRPHQGDFLyQ�HV�GLVPLQXLU�OD�FDQWLGDG�GH�
ODFWRVD�TXH�VH�FRQVXPH�R�LQFOXVR�GLVWULEXLU�OD�FDQWLGDG�
GH�ODFWRVD�D�OR�ODUJR�GHO�GtD��2WUD�RSFLyQ�SDUD�SHUVRQDV�
TXH�GHVHDQ�VHJXLU�FRQVXPLHQGR�SURGXFWRV�OiFWHRV��HV�
RSWDU�SRU�SURGXFWRV�FRQ�PHQRV�FRQFHQWUDFLyQ�GH�ODFWR�
VD��SRU�HMHPSOR��\RJXU�R�TXHVR���

(Q�HO�PHUFDGR�VH�RIUHFHQ�SURGXFWRV�OiFWHRV�\�OHFKH�
GH�YDFD�KLGUROL]DGD��D�OD�TXH�FRP~QPHQWH�VH�OH�FRQRFH�
FRPR�§OHFKH�GHVODFWRVDGD¨��(Q�UHDOLGDG��D�HVWH�WLSR�GH�
OHFKH�VH� OH�DJUHJDQ�HQ]LPDV�FRPR�OD� �JDODFWRVLGDVD�
PLFURELDQD�� ODV� FXDOHV� IDFLOLWDQ� HO� GHVGREODPLHQWR�
GH�OD�ODFWRVD�D�JOXFRVD�\�JDODFWRVD�SDUD�VX�DEVRUFLyQ��
6LQ�HPEDUJR��OD�GLJHVWLyQ�GH�ODFWRVD�HQ�HVWRV�DOLPHQ�
WRV�QR�OOHJD�D�VHU�WRWDO�GHELGR�D�TXH�OD�IXQFLyQ�GH�OD�
�JDODFWRVLGDVD�GLVPLQX\H�SRU�LQKLELFLyQ�FRPSHWLWLYD�
DO�HOHYDUVH�ORV�QLYHOHV�GH�JOXFRVD�\�JDODFWRVD�TXH�UH�
WURDOLPHQWD�QHJDWLYDPHQWH�OD�DFWLYLGDG�GH�OD�HQ]LPD��
/R�DQWHULRU�HV�XQ�PHFDQLVPR�QDWXUDO�GH�UHJXODFLyQ�GH�
ORV�VLVWHPDV�HQ]LPiWLFRV����3RU�OR�WDQWR��OD�KLGUyOLVLV�
GH�ODFWRVD�HQ�ODV�OHFKHV�§GHVODFWRVDGDV¨�FRPHUFLDOHV�HV�
VRODPHQWH�GH�XQ����D�XQ�������

(Q�DxRV�UHFLHQWHV�KDQ�SUROLIHUDGR�HQ�HO�PHUFDGR�ODV�
EHELGDV�YHJHWDOHV�TXH�WUDWDQ�GH�UHHPSOD]DU�OD�OHFKH�
GH� YDFD� RIUHFLHQGR�XQD� §DOWHUQDWLYD¨� SDUD�SHUVRQDV�
LQWROHUDQWHV�D�OD�ODFWRVD��(VWRV�SURGXFWRV�VH�OHV�FRQRFH�
SRSXODUPHQWH�FRPR�§OHFKHV�YHJHWDOHV¨��TXH�ODV�KD\�GH�
VR\D��DOPHQGUD��GH�FRFR�\�RWUDV�PiV����(VWRV�SURGXFWRV�
SXHGHQ�VHU�XQD�RSFLyQ�SDUD�ODV�SHUVRQDV�LQWROHUDQWHV�
D�OD�ODFWRVD��\D�TXH�QR�OD�FRQWLHQHQ��6LQ�HPEDUJR��QR�
GHEH�XWLOL]DUVH�DO�WpUPLQR�GH�§OHFKH¨��SXHVWR�TXH�QR�HV�
XQ�SURGXFWR�GHULYDGR�GHO�JDQDGR�YDFXQR��GHELpQGRVH�
UHFRUGDU� TXH� OD� GHQRPLQDFLyQ�GH� OHFKH� HV� H[FOXVLYD�
SDUD�OD�VXVWDQFLD�VHFUHWDGD�SRU�JOiQGXODV�PDPDULDV�
GH�ORV�PDPtIHURV��
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$OJXQRV�LQGLYLGXRV�TXH�VH�FRQVLGHUDQ�LQWROHUDQWHV�D�
OD�ODFWRVD��HQ�UHDOLGDG�QR�SUHVHQWDQ�VtQWRPDV�GH�PDOD�
GLJHVWLyQ�D�OD�ODFWRVD��/D�OHFKH�KXPDQD�SRVHH�EiVLFD�
PHQWH� FDVHtQDV�GH� WLSR�%&$���(QVD\RV�HQ�DQLPDOHV�
UHSRUWDQ�TXH�OD�OHFKH�GH�YDFD�TXH�FRQWLHQH�%&$��HQ�
PD\RU�SURSRUFLyQ�� LQFUHPHQWD� VLJQLILFDWLYDPHQWH� OD�
YHORFLGDG�GH�OD�SHULVWDOVLV�LQWHVWLQDO��OD�SURGXFFLyQ�GH�
GLSHSWLGLO�SHSWLGDVD��� \� WDPELpQ� GH�PDUFDGRUHV� GH�
LQIODPDFLyQ����/D�OHFKH�REWHQLGD�GH�UD]DV�YDFXQDV�FRQ�
PD\RU�FRQWHQLGR�R�FRQWHQLGR�H[FOXVLYR�GH�%&$��SRGUtD�
VHU�XQD�RSFLyQ�SDUD�ORV�VXMHWRV�HQ�TXLHQHV�VH�VRVSHFKH�
HVWH�WLSR�GH�LQWROHUDQFLD�

/D�SURWHtQD�GH�OD�OHFKH�GH�YDFD��3/9��HV�HO�DOpUJHQR�
DOLPHQWDULR�PiV� IUHFXHQWH� HQ� OD� LQIDQFLD��/DV� UHDF�
FLRQHV�FOtQLFDV�FRPLHQ]DQ�HQ�HWDSDV�WHPSUDQDV�GH�OD�
YLGD��GHVSXpV�GH�TXH� ODV�SURWHtQDV�GH� OHFKH�GH�YDFD�
VRQ� LQWURGXFLGDV� HQ� OD�GLHWD�� OR� FXDO� RFXUUH�GHVSXpV�
GH�WHUPLQDU�OD�ODFWDQFLD�PDWHUQD��R�ELHQ�FXDQGR�pVWD�
QR�VH�RWRUJy�

/D�$3/9�SXHGH� VHU�PHGLDGD� R� QR� SRU� ,J(��/RV�
VtQWRPDV�PiV�IUHFXHQWHV�SXHGHQ�VHU�FXWiQHRV�R�UHV�
SLUDWRULRV�� VHJXLGRV� GH� ORV� JDVWURLQWHVWLQDOHV�� /RV�
UHVSLUDWRULRV� SXHGHQ� VHU� HYHQWXDOPHQWH� VLVWpPLFRV��
LQFOX\HQGR�OD�SRVLELOLGDG�GH�SUHVHQWDU�DQDILOD[LD�VHYH�
UD��7DPELpQ�HV�SRVLEOH�TXH�VH�PDQLILHVWHQ�UHDFFLRQHV�
DJXGDV�R�UHDFFLRQHV�UHWDUGDGDV�

/RV�SULQFLSDOHV�DOpUJHQRV�FDXVDOHV�VRQ�ODV�FDVHtQDV�
\�SURWHtQDV�GHO�VXHUR�GH�OD�OHFKH��/D�OHFKH�GH�YDFD�FRQ�
WLHQH�PiV�GH����SURWHtQDV��eVWDV�SRWHQFLDOPHQWH�SXH�
GHQ�DFWXDU�FRPR�DQWtJHQRV��7DPELpQ�FRQWLHQH�FDVHtQDV�
�DOID6���DOID6���EHWD�\�NDSSD�FDVHtQDV���VHURSURWHtQDV�
�DOID�ODFWRDOE~PLQD�>$/$@��ODFWRIHUULQD�ERYLQD��VHURDO�
E~PLQD�ERYLQD�>%6$@��OD�EHWD�ODFWRJOREXOLQD�>%/*@���
H�LQPXQRJOREXOLQDV�ERYLQDV��/D�%/*�QR�H[LVWH�HQ�OD�
HVSHFLH�KXPDQD��SHUR�HV�SRVLEOH�HQFRQWUDUOD�HQ�OD�OHFKH�
KXPDQD�HQ�FDQWLGDGHV�GH�PLFURJUDPRV�GHELGR�D� ORV�
OiFWHRV�LQJHULGRV�SRU�OD�PDGUH�

/D�%/*� HQ�PtQLPDV� FDQWLGDGHV� HV� OD� SURWHtQD�
SDUD�OD�FXDO�VH�UHSRUWD�HO�PD\RU�Q~PHUR�GH�VHQVLELOL�
]DFLRQHV�WHPSUDQDV��/D�SURSRUFLyQ�GH�FDVHtQDV�VHUR�
SURWHtQDV�HV�DSUR[LPDGDPHQWH�GH�������HQ�OD�OHFKH�
GH�YDFD��FRFLHQWH�TXH�VH�PRGLILFD�GH�PDQHUD�DUWLILFLDO�
SDUD�FRQVHJXLU�ODV�IyUPXODV�DGDSWDGDV�SDUD�OD�DOLPHQ�
WDFLyQ�GHO�ODFWDQWH��(O�FDORU�PRGLILFD�OD�DOHUJHQLFLGDG�
GH� ODV� VHURSURWHtQDV�� HVSHFLDOPHQWH� GH� OD�%/*��/R�
DQWHULRU�SXHGH�H[SOLFDU�OD�PHMRU�WROHUDQFLD�D�OD�OHFKH�

VRPHWLGD� DO� FDORU� �SRU� HMHPSOR�� OHFKH� HQ� SURGXFWRV�
KRUQHDGRV���(O�\RJXU�WDPELpQ�HV�WROHUDGR�PHMRU�SRU�ORV�
LQGLYLGXRV�VHQVLELOL]DGRV�VyOR�D�VHURSURWHtQDV�GHELGR�
DO�IHUPHQWDGR�\�DFLGLILFDGR�GH�OD�OHFKH�TXH�GLVPLQX\H�
OD�FDQWLGDG�GH�VHURSURWHtQD�LQWDFWD���

/D� SUHYDOHQFLD� GH�$3/9� HQ� ORV� ODFWDQWHV� RVFLOD�
HQWUH�HO���\�������GHSHQGLHQGR�GH�OD�HGDG�GH�ODV�SR�
EODFLRQHV�HVWXGLDGDV�\�GH�ORV�FULWHULRV�GH�GLDJQyVWLFR��
6LQ�HPEDUJR��ORV�SDGUHV�VREUHHVWLPDQ�VX�IUHFXHQFLD���

/D�PD\RUtD�GH�ORV�ODFWDQWHV�DIHFWDGRV�DGTXLHUHQ�WROH�
UDQFLD�QDWXUDO�D�OD�SURWHtQD�GH�OHFKH�GH�YDFD�DQWHV�GH�
ORV�WUHV�DxRV�GH�HGDG����$Vt��FRQIRUPH�DYDQ]D�OD�HGDG�
GLVPLQX\H�VX�IUHFXHQFLD��VH�KD�HVWLPDGR�TXH�ODV�WDVDV�
GH�UHPLVLyQ�VRQ�GH����D�����DO�DxR��GH����D�����D�
ORV�GRV�DxRV��\�GH����D�����D�ORV�WUHV�DxRV��/RV�FDVRV�
SHUVLVWHQWHV�GH�$3/9�VRQ�SDFLHQWHV�FRQ�KLVWRULD�GH�
DWRSLD�HQ�OD�IDPLOLD�SRUTXH�KXER�XQ�SHULRGR�PiV�ODUJR�
HQWUH�HO�FRQVXPR�GH�SURWHtQDV�GH�OD�OHFKH�\�HO�LQLFLR�
GH�VtQWRPDV�SRU�XQD�DOWD�IUHFXHQFLD�GH�FRQVXPR�GHO�
DOLPHQWR��DVt�FRPR�SRU�OD�FRH[LVWHQFLD�GH�DVPD�\�ULQLWLV�
DOpUJLFD�� /D�$3/9� FRQ� VtQWRPDV� JDVWURLQWHVWLQDOHV�
WHPSUDQRV�WLHQH�XQ�PHMRU�SURQyVWLFR�TXH�OD�DOHUJLD�
DVRFLDGD�D�LQPXQRJOREXOLQD�(���

$OJXQRV�QLxRV�FRQVLGHUDGRV�OLEUHV�GH�$3/9�SXHGHQ�
PDQWHQHU�DOJXQRV�VtQWRPDV�UHVLGXDOHV����/DV�DOWHUD�
FLRQHV� QXWULFLRQDOHV� DVRFLDGDV� FRQ� OD�$3/9�YDUtDQ�
FRQVLGHUDEOHPHQWH�WDQWR�HQ�VX�H[SUHVLyQ�FRPR�VX�LQ�
WHQVLGDG��'HSHQGH�GH�OD�H[WHQVLyQ�GH�OD�LQIODPDFLyQ�GH�
OD�PXFRVD�LQGXFLHQGR�PDODEVRUFLyQ�\�R�HQWHURSDWtD�FRQ�
SpUGLGDV�SURWHLFDV��DVt�FRPR�SURGXFLU�SRWHQFLDOPHQWH�
SpUGLGDV�GH�SURWHtQDV� HQ� OD�SLHO� FRPR� VH�DSUHFLD� HQ�
FDVRV�GH�GHUPDWLWLV�DWySLFD���

(O�GLDJQyVWLFR�GH�OD�$3/9�VH�EDVD�HQ�DQWHFHGHQWHV�
IDPLOLDUHV� GH� DWRSLD�� VLJQRV� \� VtQWRPDV� VXJHVWLYRV��
SUXHEDV� FXWiQHDV�� GHWHUPLQDFLyQ� GH� ,J(� HVSHFtILFD�
IUHQWH�D�SURWHtQDV�GH�OHFKH�GH�YDFD��DXQTXH�QR�WLHQH�
YDORU�HQ�HO�GLDJQyVWLFR�GH�ODV�UHDFFLRQHV�WDUGtDV�TXH�
QR�HVWiQ�PHGLDGDV�SRU�,J(��\�SUXHEDV�GH�SURYRFDFLyQ��
/DV� GLHWDV� GH� HOLPLQDFLyQ� VH� XWLOL]DQ� FRPR� SUXHED�
GLDJQyVWLFD�HQ�ORV�FDVRV�QR�PHGLDGRV�SRU�,J(�

3RU� RWUR� ODGR�� OD� HOLPLQDFLyQ� GH� OD� OHFKH� FRPR�
PHGLGD�WHUDSpXWLFD�KD�PRVWUDGR�TXH�SXHGH�SURGXFLU�
GHVQXWULFLyQ��SRU�OR�TXH�GHEHQ�VXVWLWXLUVH�ORV�UHTXHUL�
PLHQWRV�HQHUJpWLFRV��GH�SURWHtQDV��FDOFLR��]LQF�\�YLWD�
PLQD�'��&XDQGR�QR�VH�UHDOL]D��SXHGH�JHQHUDU�WDVDV�GH�
FUHFLPLHQWR�EDMDV�HQ�FXDQWR�D�WDOOD�\�SHVR��HQ�SDUWLFXODU�
HQ�HO�SULPHU�DxR�GH�YLGD�������(O�WUDWDPLHQWR�SXHGH�VHU�
FRQ�IyUPXODV�H[WHQVDPHQWH�KLGUROL]DGDV�SRU�PHGLR�GH�
FDORU�R� WUDWDPLHQWR�HQ]LPiWLFR�R�XOWUDILOWUDFLyQ��TXH�
VRQ�IyUPXODV�KLSRDOHUJpQLFDV��7DPELpQ�VH�KDQ�XVDGR�
EHELGDV�D�EDVH�GH�DUUR]�\�GH�VR\D��(Q�XQ�SHTXHxR�SRU�
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FHQWDMH�GH�QLxRV�HV�QHFHVDULR�HO�XVR�GH�IyUPXODV�D�EDVH�
GH�DPLQRiFLGRV��(O�ULHVJR�QXWULFLRQDO�HV�PD\RU�HQ�FDVRV�
GH�P~OWLSOHV�DOHUJLDV�DOLPHQWDULDV������

/RV�SDGUHV�GH�ORV�QLxRV�FRQ�DOHUJLD�D�ODV�SURWHtQDV�
GH�OD�OHFKH�UHTXLHUHQ�GH�DVHVRUtD�QXWULFLRQDO�TXH�FRQ�
VLGHUH�QR�VyOR�ODV�QHFHVLGDGHV�WRWDOHV�GH�HQHUJtD��VLQR�
WDPELpQ�ODV�SHFXOLDULGDGHV�GHULYDGDV�GHO�XVR�GH�GLHWDV�
GH� HOLPLQDFLyQ��6LQ� HVWD�DVHVRUtD� H[LVWH� HO� ULHVJR�GH�
GHWHULRUR�QXWULFLR�GH�ORV�QLxRV�

/D� REHVLGDG�GH� ORV�QLxRV� \� DGROHVFHQWHV� VH� GHEH� HQ�
JUDQ�PHGLGD�D�ORV�FDPELRV�HQ�ODV�~OWLPDV�GpFDGDV�HQ�
ORV� SDWURQHV� GH� DOLPHQWDFLyQ� \� DFWLYLGDG� ItVLFD��(Q�
FRQWUDSRVLFLyQ��VH�KD�VXJHULGR�TXH�ORV�SURGXFWRV�OiFWHRV�
SXHGHQ�WHQHU�XQ�HIHFWR�SURWHFWRU�FRQWUD�OD�DGLSRVLGDG��
(VWR�SRGUtD�VHU�UHVXOWDGR�GH�XQD�KLSyWHVLV�TXH�VXJLHUH�
HO�HIHFWR�EHQpILFR�OD�LQJHVWLyQ�GH�OiFWHRV��\D�TXH�UHJXOD�
HO�SHVR�FRUSRUDO��SRVLEOHPHQWH�D�WUDYpV�GHO�FRQVXPR�GH�
FDOFLR�\�VX�HIHFWR�HQ�HO�PHWDEROLVPR�GH�ORV�DGLSRFLWRV�DO�
LQKLELU�OD�OLSRJpQHVLV�\�HVWLPXODU�OD�OLSyOLVLV������

(Q�QLxRV�PH[LFDQRV�OD�HYLGHQFLD�HV�HVFDVD��VLQ�HP�
EDUJR��3HUH]�5RGULJXH]���\�FROV��OOHJDURQ�D�OD�PLVPD�
REVHUYDFLyQ�WUDV�UHDOL]DU�XQ�HVWXGLR�WUDQVYHUVDO��GRQGH�
WRPDURQ�PHGLGDV�DQWURSRPpWULFDV� \�GH� FRPSRVLFLyQ�
FRUSRUDO�HQ�QLxRV�GH�RFKR�D�DxRV�GH�HGDG������GH�SHVR�
QRUPDO� \� ��� REHVRV��'HWHUPLQDURQ� TXH� HO� FRQVXPR�
SURPHGLR� GH� OiFWHRV� IXH� GH� ���� �������� \� ���� ��������
SRUFLRQHV�GtD��UHVSHFWLYDPHQWH��SHUR�OD�SURSRUFLyQ�GH�
QLxRV�TXH�FRQVXPtDQ� ���SRUFLRQHV�GH�SURGXFWRV�OiF�
WHRV�IXH�PD\RU��S���������HQ�ORV�QLxRV�FRQ�SHVR�QRUPDO�
��������TXH�HQ�ORV�QLxRV�REHVRV���������GH�HVWD�IRUPD��
UHSRUWDURQ�TXH�HO�FRQVXPR�GH� ���SRUFLRQHV�GH�OiFWHRV�
GLVPLQXtD�HO�ULHVJR�GH�REHVLGDG��25� �������,&������
�����������

:DQJ�HQ��������UHDOL]y�XQ�PHWDDQiOLVLV�GH�HVWXGLRV�
WUDQVYHUVDOHV� TXH� DQDOL]DEDQ� HO� FRQVXPR�GH� OHFKH��
SURGXFWRV�OiFWHRV�\�HO�ULHVJR�GH�GHVDUUROODU�REHVLGDG�

(O�FRQVXPR�GH�OHFKH�\�OiFWHRV�VH�DVRFLy�QHJDWLYD�
PHQWH�FRQ�HO�ULHVJR�GH�SUHVHQWDU�REHVLGDG�>�����������
�����@�WDQWR�HQ�QLxRV�>����������������@�FRPR�HQ�DGXOWRV�
>����������������@��3RU�FDGD�LQFUHPHQWR�GH�����J�GtD�GH�
OHFKH�� HO� ULHVJR�GH�SUHVHQWDU� REHVLGDG�GLVPLQXtD�XQ�
����>����������������@�

6FKDUI�\�FROV����HYDOXDURQ�HQ�XQD�FRKRUWH�GH��������
QLxRV��GH�GRV�D�FXDWUR�DxRV��HO�FRQVXPR�GH�OHFKH�\�GL�
IHUHQWHV�YDULDFLRQHV�HQ�FRQWHQLGR�GH�OtSLGRV�\�HO�SHVR�
FRUSRUDO��/D�PD\RUtD�GH�ORV�QLxRV�EHELHURQ�OHFKH�HQWHUD�
�����D�ORV�GRV�DxRV��\�������D�ORV�FXDWUR�DxRV���/RV�
EHEHGRUHV�GH�OHFKH�UHGXFLGD�HQ�OtSLGRV�D����WXYLHURQ�

SXQWDMHV�=�GH�,0&�PiV�DOWRV�TXH�ORV�EHEHGRUHV�GH�OHFKH�
HQWHUD��(Q�ORV�UHVXOWDGRV�VH�GHWHUPLQy�TXH�HO�DXPHQWR�
GHO�FRQWHQLGR�GH�OtSLGRV�GDGR�HO�WLSR�GH�OHFKH�FRQVXPLGD�
VH�DVRFLy�LQYHUVDPHQWH�FRQ�OD�SXQWXDFLyQ�=�GHO�,0&�
�S�����������(Q�HO�DQiOLVLV�ORQJLWXGLQDO��ORV�QLxRV�TXH�
EHELHURQ�OHFKH�UHGXFLGD�HQ�OtSLGRV����D�ORV�GRV�\�FXDWUR�
DxRV�WHQtDQ�PiV�SUREDELOLGDGHV�GH�SUHVHQWDU�VREUHSHVR�
X�REHVLGDG��25�������S���������

/RV� DXWRUHV� FRQFOX\HQ� TXH� HO� FRQVXPR�GH� OHFKH�
UHGXFLGD�HQ�OtSLGRV�IXH�PiV�FRP~Q�HQWUH�ORV�QLxRV�HQ�
HGDG�SUHHVFRODU�FRQ�VREUHSHVR�X�REHVLGDG��OR�TXH�SR�
GUtD�UHIOHMDU�OD�HOHFFLyQ�GH�ORV�SDGUHV�SDUD�GDUOHV�D�ORV�
QLxRV�FRQ�VREUHSHVR�REHVRV�OHFKH�FRQ�PHQRV�FRQWHQLGR�
HQ� OtSLGRV�SDUD�EHEHU�� HQ� OXJDU�GH� LQIHULU� TXH�GLFKR�
FRQVXPR�DXPHQWD�HO�ULHVJR�GH�VREUHSHVR�

(Q� HVFRODUHV� \� DGROHVFHQWHV��%HUNH\� \� VX� JUXSR�
UHSRUWDQ� UHVXOWDGRV�GH�XQD� FRKRUWH�GH��������QLxRV�
�GH�QXHYH�D����DxRV��VHJXLGD�GH�WUHV�DxRV��/RV�QLxRV�
TXH�EHELHURQ�OD�PD\RU�FDQWLGDG�GH�OHFKH��PiV�GH�WUHV�
YDVRV�DO�GtD��JDQDURQ�PiV�SHVR��ODV�FDQWLGDGHV�GH�OH�
FKH�VHPLGHVFUHPDGD�����YDURQHV��\�OHFKH�UHGXFLGD�HQ�
OtSLGRV�����QLxDV��VH�DVRFLDURQ�FRQ�PD\RU�JDQDQFLD�GH�
,0&��DO�LJXDO�TXH�OD�LQJHVWLyQ�WRWDO�GH�FDOFLR�HQ�OD�GLHWD��
7RPDQGR�HQ�FXHQWD�ORV�GLIHUHQWHV�DQiOLVLV�UHDOL]DGRV�
VH�GHWHUPLQy�TXH�OD�LQJHVWLyQ�WRWDO�GH�HQHUJtD�HUD�HO�
SUHGLFWRU�PiV�LPSRUWDQWH�GH�DXPHQWR�GH�SHVR��PiV�TXH�
HO�FRQWHQLGR�GH�OtSLGRV�GH�OD�OHFKH���

'URU� UHDOL]y� XQD� UHYLVLyQ� VLVWHPiWLFD� FRQ�PH�
WDDQiOLVLV� GH� ��� HVWXGLRV�� ORV� FXDOHV� HYDOXDEDQ� OD�
DVRFLDFLyQ�HQWUH�OD�LQJHVWLyQ�GH�OiFWHRV�\�DGLSRVLGDG��
(Q� DGROHVFHQWHV�� OD� LQJHVWLyQ� GH� OiFWHRV� VH� DVRFLy�
LQYHUVDPHQWH� FRQ� DGLSRVLGDG� �������� >������� �����@��
S� �� ��������� (VWRV� UHVXOWDGRV� SRGUtDQ� DSR\DU� XQD�
UHODFLyQ�QHXWUDO�HQWUH�LQJHVWLyQ�GH�SURGXFWRV�OiFWHRV�
\�DGLSRVLGDG�D�SULQFLSLRV�\�PHGLDGRV�GH�OD�LQIDQFLD�
\�XQ�HIHFWR�PRGHUDGDPHQWH�SURWHFWRU�GH�ORV�OiFWHRV�
FRQWUD�OD�DGLSRVLGDG�HQ�OD�DGROHVFHQFLD��6LQ�HPEDUJR��
ORV�DXWRUHV�GH�pVWH�\�RWUR�PHWDDQiOLVLV�DFODUDQ�TXH�
ORV�UHVXOWDGRV�GHEHQ�LQWHUSUHWDUVH�FRQ�FDXWHOD��\D�TXH�
VH�GHWHFWDURQ�SUREOHPDV�GH�GLVHxR�HQ� ORV�HVWXGLRV��
SRU�OR�TXH�VHxDODQ�TXH�VH�UHTXLHUH�LQYHVWLJDFLyQ�PiV�
DPSOLD�DO�UHVSHFWR�SDUD�DQDOL]DU�FRQ�PD\RU�SUHFLVLyQ�
HO� LPSDFWR�GHO� FRQVXPR�GH� OHFKH�HQ� OD�FRPSRVLFLyQ�
FRUSRUDO�GXUDQWH�OD�DGROHVFHQFLD��DVt�FRPR�VX�HIHFWR�
SRVWHULRU�HQ�RWUDV�HWDSDV�GH�OD�YLGD������

(Q�UHVXPHQ��OD�HYLGHQFLD�UHYLVDGD�VXJLHUH�TXH�HO�
FRQVXPR�GH�OHFKH�GH�YDFD�HQ�FDQWLGDGHV�UHFRPHQGDGDV�
SXHGH�WHQHU�EHQHILFLRV�SDUD�PDQWHQHU�HO�SHVR�QRUPDO�
\�FRPSRVLFLyQ�FRUSRUDO��3RU�RWUD�SDUWH��HO�PHQRU�FRQ�
WHQLGR�GH� OtSLGRV�HQ�OD� OHFKH�QR�SDUHFH�VHU�XQ�IDFWRU�
GHWHUPLQDQWH�GHO�PD\RU�R�PHQRU�JUDGR�GH�DGLSRVLGDG�
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/D�QXWULFLyQ�HQ�HWDSDV�WHPSUDQDV�GH�OD�LQIDQFLD�SXHGH�
LQIOXLU�HQ�ORV�UHVXOWDGRV�SRVWHULRUHV�GH�VDOXG��LQFOX�
\HQGR�HO�VREUHSHVR�D�WUDYpV�GH�XQD�HVSHFLH�GH�§SURJUD�
PDFLyQ¨�GHO�PHWDEROLVPR��/DV�UHYLVLRQHV�VLVWHPiWLFDV�
VXJLHUHQ�TXH�OD�ODFWDQFLD�PDWHUQD�H[FOXVLYD��/0(��VH�
DVRFLD�FRQ�XQD�UHGXFFLyQ�HQ�HO�ULHVJR�GH�VREUHSHVR�\�
REHVLGDG�HQ�HGDGHV�SRVWHULRUHV��GH�WDO�IRUPD�TXH�ORV�
ODFWDQWHV�DOLPHQWDGRV�FRQ�/0(�VRQ�PHQRV�SURSHQ�
VRV�D� OD� REHVLGDG�TXH�TXLHQHV� VRQ�DOLPHQWDGRV� FRQ�
VXFHGiQHRV���

6H�KD�VXJHULGR�TXH�XQ�H[FHVR�GH�FDUJD�SURWHtQLFD�
HQ� HWDSDV� WHPSUDQDV� SRGUtD� DFWLYDU� DOJXQRV� FRP�
SRQHQWHV�GHO�VtQGURPH�PHWDEyOLFR�HQ�HO�QLxR��,0&��
SUHVLyQ�DUWHULDO�\�OtSLGRV�VDQJXtQHRV���SURPRYLHQGR�
XQD�DFHOHUDFLyQ�WHPSUDQD�GHO�FUHFLPLHQWR��PLHQWUDV�
TXH�XQ�FUHFLPLHQWR�DFRUGH�FRQ�OD�YHORFLGDG�HVSHUDGD��
SURWHJHUtD�GH�ODV�HQIHUPHGDGHV�FDUGLRYDVFXODUHV�HQ�
HO�IXWXUR��(VWD�SURSHQVLyQ�KDFLD�HO�VtQGURPH�PHWD�
EyOLFR� \� OD� UHVLVWHQFLD�D� OD� LQVXOLQD� VH�KD� FRPSUR�
EDGR�HQ�EHEpV�TXH�WXYLHURQ�UHWUDVR�GH�FUHFLPLHQWR�
LQWUDXWHULQR�\��HQ�TXLHQHV�GHVSXpV�GHO�QDFLPLHQWR��
XQD�DOLPHQWDFLyQ�LQDSURSLDGD�ORV�OOHYD�D�WHQHU�XQD�
JDQDQFLD�DFHOHUDGD�GH�SHVR��GHVDUUROODQGR�OD�SURSHQ�
VLyQ�D�SUHVHQWDU�HQ�HO�IXWXUR��DGHPiV�GH�REVHVLGDG��
VtQGURPH�PHWDEyOLFR���

8QD�DOWD�SURSRUFLyQ�GH�SURWHtQD�HQ�OD�OHFKH�WLHQH�
HIHFWRV�KRUPRQDOHV� FRPR�DXPHQWR� HQ� ORV�QLYHOHV� GH�
LQVXOLQD�H�,*)����3RU�HOOR�VH�KD�PRGLILFDGR�HO�FRQWH�
QLGR�SURWHLFR�GH�ORV�VXFHGiQHRV�GH�OD�OHFKH��\�WDPELpQ�
ODV� UHFRPHQGDFLRQHV� SDUD� OD� DOLPHQWDFLyQ� HQ� RWUDV�
HWDSDV�GH�OD�QLxH]��SRQLHQGR�pQIDVLV�HQ�OD�UHOHYDQFLD�
GH�ORV�KLGUDWRV�GH�FDUERQR�FRPSOHMRV�GH�ODV�YHUGXUDV��
OHJXPEUHV�\�FHUHDOHV�LQWHJUDOHV�

&XDQGR�OD�LQJHVWLyQ�SURWHLFD�SURPHGLR�HQ�ORV�SUL�
PHURV�DxRV�GH�OD�YLGD�HV�SDUWLFXODUPHQWH�DOWD������
GH�HQHUJtD���VH�REVHUYDQ�UHERWHV�GH�DGLSRVLGDG�WHP�
SUDQRV�\�DVRFLDFLyQ�FRQ�JUDGR�PiV�DOWR�GH�DGLSRVLGDG�
D�PD\RU�HGDG�

0HGLDQWH�XQD�UHYLVLyQ�VLVWHPiWLFD�GH�HVWXGLRV�SURV�
SHFWLYRV�GH�FRKRUWH�VH�DQDOL]y�OD�UHODFLyQ�ORQJLWXGL�
QDO�HQWUH�HO� FRQVXPR�GH� OiFWHRV�\�REHVLGDG��'H����
HVWXGLRV�DQDOL]DGRV��RFKR�GH�HOORV��WUHV�HQ�SREODFLyQ�
LQIDQWLO�\�FLQFR�HQ�DGXOWRV��PRVWUDURQ�XQ�SDSHO�GH�
SURWHFFLyQ�FRQWUD�OD�JDQDQFLD�GH�SHVR��PLHQWUDV�TXH�

VLHWH�WXYLHURQ�XQ�LPSDFWR�QHXWUR��XQR�FRQ�LQFUHPHQ�
WR�GH�SHVR�HQ�QLxRV�FRQ�DOWR�FRQVXPR�GH�OHFKH�\�ORV�
~OWLPRV� WUHV� FRQ�HIHFWRV�PL[WRV��$XQTXH�GH�HOOR� VH�
GHULYD� FLHUWR� LQGLFLR� GH� XQ� HIHFWR� SURWHFWRU� FRQWUD�
OD� JDQDQFLD� GH� SHVR�� VH� VXJLHUH� TXH� VL� pVWH� H[LVWH�
HV�GH�SHTXHxD�PDJQLWXG��2WUD�UHYLVLyQ�VLVWHPiWLFD�
GH��������GH����HVWXGLRV�UHSRUWD�TXH�§OD�HYLGHQFLD�
REVHUYDFLRQDO� QR� VRVWLHQH� OD� KLSyWHVLV� GH� TXH� XQ�
FRQVXPR�DOWR�GH�OHFKH�R�GH�OtSLGRV�SURYHQLHQWHV�GH�OD�
OHFKH�HQWHUD�FRQWULEX\D�D�OD�REHVLGDG�H�LQFOXVR�TXH�
HO� FRQVXPR�GH� OiFWHRV�SXGLHUD� HVWDU� LQYHUVDPHQWH�
DVRFLDGR�FRQ�HO�ULHVJR�GH�REHVLGDG¨��6LQ�HPEDUJR��HVWR�
QR�SDUHFH�YiOLGR�FXDQGR�VH�H[DPLQDQ�RWURV�SURGXFWRV�
OiFWHRV�FRPR�HO�TXHVR��FRQ�HO�FXDO�Vt�VH�KD�HQFRQWUDGR�
XQD�DVRFLDFLyQ�SRVLWLYD�FRQ�REHVLGDG�

/D� OHFKH� GH� YDFD� FRQWLHQH� QXWULPHQWRV� TXH� DF�
W~DQ�GLUHFWDPHQWH�VREUH�OD�FRPSRVLFLyQ�FRUSRUDO��SRU�
HMHPSOR��FDOFLR�\�YLWDPLQDV��\�SpSWLGRV�ELRDFWLYRV�FRQ�
DFFLyQ�LQGLUHFWD�VREUH�OD�VtQWHVLV�KHSiWLFD�\�OD�VHFUH�
FLyQ�SLWXLWDULD�GH�DJHQWHV�SURPRWRUHV�GHO�FUHFLPLHQWR��
(VWRV�FRPSRQHQWHV�SXHGHQ�LPSDFWDU�HQ�OD�H[SUHVLyQ�GH�
HQIHUPHGDGHV�PHWDEyOLFDV��'H�KHFKR��VH�KD�HQFRQWUDGR�
XQD�UHODFLyQ�LQYHUVD�HQWUH�OD�LQJHVWLyQ�GH�SURWHtQDV�\�
ORV�QLYHOHV�GH�SUHVLyQ�DUWHULDO�HQ�QLxRV�GDQHVHV�D�SDUWLU�
GHO�WHUFHU�DxR�GH�YLGD����'HELGR�D�TXH�ORV�QLxRV�HQ�HO�
HVWXGLR�UHFLELHURQ�����GH�VX�SURWHtQD�SURYHQLHQWH�GH�
OHFKH�R�SURGXFWRV�OiFWHRV��HO�HIHFWR�GH�OD�SURWHtQD�SRGUtD�
HVWDU�UHODFLRQDGR�FRQ�DOJXQRV�FRPSRQHQWHV�ELRDFWLYRV�
GH�OD�OHFKH��(Q�HO�HVWXGLR�GH�)UDPLQJKDP�VH�VLJXLy�D�
���QLxRV�FRQ�HGDG�EDVDO�GH�VHLV�DxRV�KDVWD�OD�DGROHV�
FHQFLD��ORV�QLxRV�HQ�ORV�WHUFLOHV�PiV�EDMRV�GH�LQJHVWLyQ�
GH�OiFWHRV�WXYLHURQ�PD\RU�DXPHQWR�HQ�OD�JUDVD�FRUSRUDO�
HQ�OD�QLxH]���

(O� HVWXGLR� HXURSHR� WUDQVYHUVDO� HQ� ������ DGR�
OHVFHQWHV�� FRQ� HGDGHV� GH� ����� D� ����� DxRV�� WLWXODGR��
+HDOWK\�/LIHVW\OH�LQ�(XURSH�E\�1XWULWLRQ�LQ�$GROHVFHQFH
�+(/(1$��DVRFLy�LQYHUVDPHQWH�HO�FRQVXPR�GH�OiFWHRV�
FRQ�ULHVJR�FDUGLRYDVFXODU�HQ�QLxDV�DGROHVFHQWHV�HQ�DP�
ERV�VH[RV����&RQVLVWHQWH�FRQ�HVWRV�KDOOD]JRV��HO�HVWXGLR�
&RURQDU\�$UWHU\�5LVN�'HYHORSPHQW� LQ�<RXQJ�$GXOWV
�&$5',$��HVWXGLy�SRU����DxRV�OD�LQFLGHQFLD�DFXPXOD�
WLYD�GH�ORV�FRPSRQHQWHV�GHO�VtQGURPH�PHWDEyOLFR��/D�
LQJHVWLyQ�GH�OiFWHRV�WXYR�XQD�DVRFLDFLyQ�LQYHUVD�FRQ�
OD� LQFLGHQFLD�GH� ORV� FRPSRQHQWHV�GH� UHVLVWHQFLD�D� OD�
LQVXOLQD�HQ�LQGLYLGXRV�TXH�WHQtDQ�VREUHSHVR��OOHYDQGR�
D� ORV�DXWRUHV�D� OD�FRQFOXVLyQ�GH�TXH� ORV�SDWURQHV�GH�
DOLPHQWDFLyQ�FDUDFWHUL]DGRV�SRU�XQ�LQFUHPHQWR�HQ�HO�
FRQVXPR�GH�OiFWHRV�SXHGHQ�UHGXFLU�HO�ULHVJR�GH�GHVD�
UUROODU�GLDEHWHV�WLSR���\�HQIHUPHGDG�FDUGLRYDVFXODU���

8Q�PHWDDQiOLVLV�GH�QXHYH�HVWXGLRV�SURVSHFWLYRV�
FRQ� ������� DGXOWRV� DQDOL]y� OD� DVRFLDFLyQ� HQWUH� HO�
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FRQVXPR�GLDULR�GH�OiFWHRV�\�HO�GHVDUUROOR�GH�VtQGURPH�
PHWDEyOLFR��6H�UHSRUWD�TXH�OD�LQFLGHQFLD�GH�VtQGURPH�
PHWDEyOLFR�VH�UHGXFH�XQ�����HQWUH�HO�FRQVXPR�DOWR�
YV��EDMR�GH�OiFWHR�GLDULR��6H�VXJLHUH�TXH�HO�FRQVXPR�
GH�OiFWHRV�PD\RU�GH�VLHWH�YHFHV�D�OD�VHPDQD�SXHGH�
UHGXFLU�HQ�XQ�����OD�REHVLGDG�FHQWUDO��DVt�FRPR�OD�
SUHVLyQ�DUWHULDO�\�DXPHQWDU�ORV�QLYHOHV�GH�FROHVWHURO�
+'/��PHMRUDQGR� OD� VHQVLELOLGDG�D� OD� LQVXOLQD� \� OD�
FLUFXODFLyQ� GH� iFLGRV� JUDVRV�� /RV� DXWRUHV� WDPELpQ�
LQGLFDQ�TXH�HO�FRQVXPR�GH�OiFWHRV�HVWi�LQYHUVDPHQWH�
DVRFLDGR�FRQ�OD�LQFLGHQFLD�\�SUHYDOHQFLD�GHO�VtQGUR�
PH�PHWDEyOLFR�� 6LQ� HPEDUJR�� UHFRPLHQGDQ� TXH� VH�
UHDOLFHQ�PiV�HVWXGLRV�GH�FRKRUWHV�\�HQVD\RV�FOtQLFRV�
DOHDWRUL]DGRV�FRQWURODGRV�SDUD�HVWDEOHFHU�XQD�UHOD�
FLyQ�FDXVDO���

(Q� VtQWHVLV�� ORV� HVWXGLRV� UHDOL]DGRV� HQ�SREODFLyQ�
DGXOWD�VXJLHUHQ�XQD�UHODFLyQ�LQYHUVD�HQWUH�HO�FRQVXPR�
GH�OHFKH�\�SURGXFWRV�OiFWHRV�FRQ�HO�ULHVJR�GH�VtQGURPH�
PHWDEyOLFR� R� GLDEHWHV� WLSR� ���0LHQWUDV� TXH� HVWXGLRV�
UHDOL]DGRV�HQ�QLxRV�FRQFOX\HQ�TXH�QR�H[LVWH�HYLGHQFLD�
VXILFLHQWH�SDUD�GHWHUPLQDU�VL�H[LVWH�XQD�DVRFLDFLyQ�HQ�
WUH�HO�FRQVXPR�GH�OHFKH�GH�YDFD��\�\RJXU��\�HO�GHVDUUROOR�
GHO�VtQGURPH�PHWDEyOLFR�

/D�HOHYDFLyQ�GH�OD�SUHVLyQ�DUWHULDO�GXUDQWH�OD�QLxH]�
\� DGROHVFHQFLD� HV� XQ� LPSRUWDQWH� IDFWRU� GH� ULHVJR�
GH� HQIHUPHGDG� FDUGLRYDVFXODU� HQ� OD� HGDG� DGXOWD��
'HOODYDOOH�\�FROV��HVWXGLDURQ�OD�DVRFLDFLyQ�HQWUH� OD�
LQJHVWLyQ�GH�OiFWHRV�\�OD�SUHVLyQ�DUWHULDO��3$��HQ�XQD�
FRKRUWH�GH�����QLxRV�\�DGROHVFHQWHV��GH�FXDWUR�D����
DxRV��LQVFULWRV�HQ�XQ�SURJUDPD�GH�FRQWURO�GH�SHVR��
6H�HQFRQWUy�XQD�UHODFLyQ�LQYHUVD�VLJQLILFDWLYD�HQWUH�
OD�LQJHVWLyQ�GH�OiFWHRV�\�OD�SUHVLyQ�DUWHULDO�VLVWyOLFD�
�U� ��������S� ���������6LQ�HPEDUJR��HO�HIHFWR�GH�ORV�
SURGXFWRV� OiFWHRV� HQ� OD� 3$� VLVWyOLFD� GLILULy� VHJ~Q�
OD�UD]D��+XER�XQD�GLVPLQXFLyQ�GH������PP+J�SRU�
FDGD�SRUFLyQ�GH�OiFWHRV�FRQVXPLGRV�SRU�QLxRV�GH�UD]D�
EODQFD��\�QLQJXQD�GLVPLQXFLyQ�HQ�OD�3$�VLVWyOLFD�HQ�
QLxRV�DIURDPHULFDQRV��S� ����������

$XQTXH� ORV� HVWXGLRV� HQ� QLxRV� VRQ� HVFDVRV�� OD�
LQYHVWLJDFLyQ� HQ� DGXOWRV� KD� OOHYDGR� D� GLVSRQHU� GH�
UHVXOWDGRV�VLPLODUHV�D�ORV�FRPHQWDGRV��'LYHUVRV�PH�
WDDQiOLVLV�SXEOLFDGRV�HQWUH������\������FRUURERUDQ�
TXH�HO�FRQVXPR�GH�OHFKH�HVWDUtD�DVRFLDGR�FRQ�XQ�ULHVJR�
UHGXFLGR�GH�KLSHUWHQVLyQ�������6LQ�HPEDUJR��KDVWD�HO�
PRPHQWR�QR�VH�FRQRFH�VL�HO�FRQVXPR�GH�OHFKH�UHGXFLGD�
HQ�OtSLGRV�SXHGH�DVRFLDUVH�PiV�IDYRUDEOHPHQWH�FRQ�XQ�
ULHVJR�UHGXFLGR�GH�KLSHUWHQVLyQ�DUWHULDO�FRPSDUDGD�
FRQ�OHFKH�HQWHUD�

/D�SODXVLELOLGDG�ELROyJLFD�GH� OD�SDUWLFLSDFLyQ�GH� ODV�
SURWHtQDV�GH�OD�OHFKH�GH�YDFD�HQ�HO�GHVDUUROOR�GH�GLDEH�
WHV�PHOOLWXV�WLSR���KD�VLGR�REMHWR�GH�FRQWURYHUVLD�GHVGH�
KDFH�GpFDGDV��6H�KD�HVSHFXODGR�TXH�HO�PD\RU�FRQWHQLGR�
GH� �FDVHtQD�$��D�WUDYpV�GH�VX�SpSWLGR� �FDVRPRUILQD���
�%&0���HQ�OD�OHFKH�GH�YDFD�SRGUtD�GDU�FRPR�UHVXOWDGR�
PRGLILFDFLRQHV�ELROyJLFDV�UHODFLRQDGDV�FRQ�OD�LQPXQL�
GDG�� SURYRFDQGR� GDxRV� LQPXQROyJLFRV� SHUPDQHQWHV�
HQ�ORV�LVORWHV�GH�/DQJHUKDQV��FRQGXFLHQGR�D�DSRSWRVLV�

7UXVZHOO�UHYLVy�FUtWLFDPHQWH�HO�WHPD�\�SUHFLVy�TXH�
HO�DOHOR�GH�OD� �FDVHtQD�$��HV�~QLFR�HQ�VX�FDSDFLGDG�GH�
SURGXFLU� �FDVRPRUILQDV�FRQ�ODV�FDUDFWHUtVWLFDV�GH�RSLRL�
GHV����/D� �FDVRPRUILQD�SXHGH�LQKLELU�OD�SUROLIHUDFLyQ�
GH�OLQIRFLWRV�GHO�LQWHVWLQR�KXPDQR��(VWH�HIHFWR�LQPX�
QRVXSUHVRU�GLVPLQX\H�OD�WROHUDQFLD�\�ORV�PHFDQLVPRV�
GH�GHIHQVD�HQ�SUHVHQFLD�GH�HSLVRGLRV�FRQFXUUHQWHV�GH�
LQIHFFLyQ��(V�SRVLEOH�TXH�OD�LQJHVWLyQ�WHPSUDQD�GH�OHFKH�
GH�YDFD�GH�ORV�EHEpV�TXH�VRQ�JHQpWLFDPHQWH�VXVFHSWLEOHV�
D�OD�GLDEHWHV�WLSR����SXHGD�DXPHQWDU�HO�ULHVJR�GH�GHVD�
UUROODUOD�D�WUDYpV�GH�XQ�LQFUHPHQWR�GH�OD�H[SRVLFLyQ�D�
DQWtJHQRV�GHVGH�HO�LQWHVWLQR��6LQ�HPEDUJR��GH�DFXHUGR�
FRQ�HO�PHWDDQiOLVLV�SXEOLFDGR�SRU�*HUVWHLQ����HO�ULHVJR�
UHODWLYR� GHPRVWUDGR� HQ� ORV� HVWXGLRV� REVHUYDFLRQDOHV�
HV�UHODWLYDPHQWH�GH�EDMD�PDJQLWXG��55�GH�����D������

$�SHVDU�GH�OR�DQWHULRU��SDUD�OD�PD\RUtD�GH�ORV�H[�
SHUWRV�HQ�HO�WHPD�QR�H[LVWH�HYLGHQFLD�TXH�FRUURERUH�GH�
PDQHUD�LQFRQWURYHUWLEOH�TXH�OD� �FDVHtQD�$��HQ�OD�OHFKH�
GH�YDFD�VHD�XQ�IDFWRU�TXH�FDXVH�GLDEHWHV�PHOOLWXV�WLSR�
���$Vt�� OD�$XWRULGDG�(XURSHD�GH�6HJXULGDG�$OLPHQ�
WDULD��()6$��VREUH�ORV�SRVLEOHV�HIHFWRV�HQ�OD�VDOXG�GH�
�FDVRPRUILQDV� \�SpSWLGRV� UHODFLRQDGRV�KD� OOHJDGR�D�
OD�FRQFOXVLyQ�GH�TXH�DXQ�HQ�HO�FDVR�GH�HVWXGLRV�HQ�ORV�
TXH� VH�KD�REVHUYDGR� LQFUHPHQWR�GH�DXWRDQWLFXHUSRV�
DVRFLDGRV�FRQ�OD�GLDEHWHV�WLSR����'0����QR�VH�KD�FRP�
SUREDGR�TXH�ORV�QLxRV�TXH�SUHVHQWDQ�HVWRV�DQWLFXHUSRV�
QHFHVDULDPHQWH�GHVDUUROOHQ�OD�HQIHUPHGDG��(Q�OD�DF�
WXDOLGDG�VH�KD�UHFRQRFLGR�TXH�OD�SDWRJHQLD�GH�OD�'0��
HV�HO�UHVXOWDGR�GH�XQD�FRPSOHMD�FRPELQDFLyQ�GH�IDFWRUHV�
GH�ULHVJR�DPELHQWDO�FRQ�OD�SUHGLVSRVLFLyQ�JHQpWLFD���

+DFH�FDVL�FXDWUR�GpFDGDV�VXUJLy�OD�SURSXHVWD�GH�TXH�
ODV� DOWHUDFLRQHV� GHO� FRPSRUWDPLHQWR� HQ� HO� DXWLVPR�
SRGUtDQ�VHU�HO�UHVXOWDGR�GH�OD�DFWLYDFLyQ�DQRUPDO�GHO�
VLVWHPD�RSLRLGH�HQ�HO�FHUHEUR��(O�JOXWHQ�GH�ORV�FHUHDOHV�
\�OD�FDVHtQD�GH�OD�OHFKH�VH�KDQ�SRVWXODGR�FRPR�LPSRU�
WDQWHV� IXHQWHV�GH�SpSWLGRV�FRQ�DFWLYLGDG�RSLRLGH��'H�



:DNLGD�.X]XQRNL�*�\�FROV��&RQVXPR�GH�OHFKH�GH�YDFD�HQ�OD�HGDG�SHGL¢WULFD

DFXHUGR�FRQ�HVWD�KLSyWHVLV��DOJXQDV�GH�ODV�DOWHUDFLRQHV�
GH�ORV�7($�SRGUtDQ�HVWDU�UHODFLRQDGDV�FRQ�FDQWLGDGHV�
H[FHVLYDV�GH�H[RUILQDV�DOLPHQWDULDV��(VWD�WHRUtD�D~Q�
QR�VH�FRQILUPD��SHUR�KD�VLGR�OD�SULQFLSDO�MXVWLILFDFLyQ�
SDUD� ODV� GLHWDV�GH� HOLPLQDFLyQ�GH� JOXWHQ� \� OHFKH� HQ�
HVWD�SREODFLyQ�

/RV� GRFXPHQWRV� GH� FRQVHQVR� \� ODV� UHYLVLRQHV�
VLVWHPiWLFDV� JHQHUDGRV� SRU� HVSHFLDOLVWDV� VREUH� OD�
HYDOXDFLyQ��GLDJQyVWLFR�\�WUDWDPLHQWR�GH�DOWHUDFLRQHV�
JDVWURLQWHVWLQDOHV� HQ� LQGLYLGXRV� FRQ�7($� VXJLHUHQ�
TXH�§ORV�GDWRV�GH�ODV�LQYHVWLJDFLRQHV�GLVSRQLEOHV�QR�
DSR\DQ�GH�PDQHUD�FRQFOX\HQWH�HO�XVR�GH�GLHWDV�OLEUHV�
GH� FDVHtQD�� JOXWHQ� �R� DPERV�� FRPR� SULQFLSDO� WUDWD�
PLHQWR� SDUD� SHUVRQDV� FRQ�7($¨� \� TXH� ~QLFDPHQWH�
GHEHUtDQ� LQGLFDUVH�HVWH� WLSR�GH�GLHWDV�SDUD�TXLHQHV�
VH�GRFXPHQWD�TXH�WLHQHQ�LQWROHUDQFLD��R�ELHQ�DOHUJLD�
DO�JOXWHQ�R�D�OD�FDVHtQD���

6H�KD�SRVWXODGR�TXH� OD� OHFKH�GH� YDFD� FRQWLHQH� FRP�
SXHVWRV�TXH�SRGUtDQ�SURSLFLDU�OD�LQGXFFLyQ�GH�FiQFHU��
HQWUH� HOORV� VH�PHQFLRQD� HO� ,*)���� ORV� HVWUyJHQRV��
FRQWDPLQDQWHV�GH�OD�OHFKH�\�iFLGRV�JUDVRV�VDWXUDGRV��
3HUR��SRU�RWUR�ODGR��RWURV�HOHPHQWRV�VRQ�FRQVLGHUDGRV�
FRQ� FXDOLGDGHV� SUHYHQWLYDV� WDOHV� FRPR� OD� YLWDPLQD�
'��HO�iFLGR�OLQROpQLFR��HO�EXWLUDWR��OD�ODFWRIHUULQD�\�HO�
FDOFLR��H[FHSWR�SDUD�HO�FiQFHU�GH�SUyVWDWD�HQ�HO�TXH�VH�
FRQVLGHUD�LQGXFWRU���7RGR�HOOR�DERQD�D�OD�FRQWURYHUVLD�
TXH�KDQ�JHQHUDGR�DOJXQRV�HVWXGLRV�REVHUYDFLRQDOHV���

/RV� HVWXGLRV� TXH� VXJLHUHQ�XQ� HIHFWR� FDQFHUtJHQR�
VH�KDQ�FHQWUDGR�HQ�ORV�§HIHFWRV�GH�SURJUDPDFLyQ¨�GH�OD�
OHFKH�D�WUDYpV�GHO�HMH�GH�,*)����/DV�DOWDV�FRQFHQWUDFLR�
QHV�GH�,*)���VH�KDQ�DVRFLDGR�FRQ�XQ�LQFUHPHQWR�HQ�HO�
ULHVJR�GH�FiQFHU�FRORUUHFWDO��GH�PDPD�\�GH�SUyVWDWD��(O�
HVWXGLR�%R\G�2UU���HQFRQWUy�TXH�XQD�GLHWD�ULFD�HQ�OiF�
WHRV�GXUDQWH�OD�QLxH]�SRGUtD�UHVXOWDU�HQ�XQ�LQFUHPHQWR�
GH�ULHVJR�GH�FiQFHU�FRORUUHFWDO�HQ�OD�HGDG�DGXOWD��(Q�
HVH�PLVPR�HVWXGLR�OD�LQJHVWLyQ�GH�OHFKH�VH�DVRFLy�FRQ�
XQ�LQFUHPHQWR�GH�FiQFHU�FRORUUHFWDO��6LQ�HPEDUJR��HO�
LQFUHPHQWR�HQ�HO�FRQVXPR�GH�OHFKH�VH�DVRFLy�LQYHUVD�
PHQWH�FRQ�HO�ULHVJR�GH�FiQFHU�GH�SUyVWDWD�

(O�FRQVXPR�GH�OHFKH�HQ�OD�QLxH]�QR�VH�KD�DVRFLDGR�
FRQ�XQ�LQFUHPHQWR�HQ�HO�ULHVJR�GH�FiQFHU�GH�PDPD�QL�GH�
HVWyPDJR��(Q�FRQWUDVWH��HQ�ORV�DGXOWRV�VH�KD�UHSRUWDGR�
XQ�HIHFWR�SURWHFWRU�FRQWUD�HO�FiQFHU�GH�FRORQ��FiQFHU�GH�
YHMLJD�\�FRQWURYHUVLDO��FRQWUD�HO�FiQFHU�GH�PDPD��6LQ�
HPEDUJR��HQ�WRGRV�ORV�FDVRV�ORV�FRFLHQWHV�GH�ULHVJR��WDQWR�
ORV�TXH�LQGLFDQ�XQ�HIHFWR�SURWHFWRU�FRPR�ORV�TXH�VXJLH�
UHQ�ULHVJR��PXHVWUDQ�LQWHUYDORV�GH�FRQILDQ]D�DPSOLRV�
\�FRQ�HVFDVD�VLJQLILFDQFLD�HVWDGtVWLFD���

$O�HYDOXDU�GH�PDQHUD� LQWHJUDO� OD�HYLGHQFLD�H[LV�
WHQWH��OD�PD\RUtD�GH�ODV�LQVWLWXFLRQHV�R�DXWRULGDGHV�HQ�
HO�WHPD�GH�FiQFHU�FRQVLGHUDQ�TXH�ORV�EHQHILFLRV�SDUD�
OD�VDOXG�GH�OD�OHFKH�VREUHSDVDQ�ORV�SRVLEOHV�ULHVJRV���

��� /D�ODFWDQFLD�PDWHUQD�H[FOXVLYD�HV�OD�DOLPHQWDFLyQ�
TXH�GHEH�RIUHFHUVH�D�WRGRV�ORV�QLxRV�HQ�ORV�SULPHURV�
VHLV�PHVHV�GH�OD�YLGD��HQ�FDVRV�HQ�ORV�TXH�HVWR�QR�
VHD�SRVLEOH��ORV�VXFHGiQHRV�GH�OHFKH�KXPDQD�HVWiQ�
GLVHxDGRV�HVSHFtILFDPHQWH�SDUD�FXEULU�ORV�UHTXHUL�
PLHQWRV�QXWULFLRV�GHO�EHEp�

��� 6RQ�IXQGDPHQWDOHV�OD�SURPRFLyQ��SURWHFFLyQ�\�DSR\R�
GH�OD�ODFWDQFLD�PDWHUQD�FRPR�PHGLGD�SDUD�ORJUDU�
HO�ySWLPR�FUHFLPLHQWR�\�GHVDUUROOR�GH�ORV�QLxRV��DVt�
FRPR�SDUD�SUHYHQLU�HQIHUPHGDGHV�FRPR�DQHPLD��\�
RWUDV�FRPR�JDVWURLQWHVWLQDOHV�\�UHVSLUDWRULDV�

��� /D�OHFKH�GH�YDFD�UHSUHVHQWD�XQD�IXHQWH�PX\�LPSRU�
WDQWH�GH�SURWHtQDV�GH�DOWR�YDORU�ELROyJLFR�\�FDOFLR�HQ�
OD�DOLPHQWDFLyQ�HTXLOLEUDGD�GHO�QLxR��IDYRUHFLHQGR�
HO�FUHFLPLHQWR�OLQHDO��HO�GHVDUUROOR�GH�OD�PDVD�yVHD�
\�OD�VDOXG�GHQWDO�

��� (O� FRQWHQLGR�HOHYDGR�GH�SURWHtQDV�GH� OD� OHFKH�GH�
YDFD� \� HO� DXPHQWR�GH� FRQVXPR�GH�SURWHtQDV�SRU�
QLxRV�HQ�HO�SHULRGR�GH�DOLPHQWDFLyQ�FRPSOHPHQWDULD�
VH�DVRFLD�FRQ�XQ�ULHVJR�GH�LQFUHPHQWDU�HO�tQGLFH�GH�
PDVD�FRUSRUDO�HOHYDGR�\�GH�REHVLGDG�HQ�HVFRODUHV��
3RU�OR�DQWHULRU��VH�UHFRPLHQGD�OLPLWDU�HO�FRQVXPR�
GH�OHFKH�GH�YDFD�HQ�HO�VHJXQGR�DxR�GH�YLGD�\�XQD�
LQJHVWLyQ�Pi[LPD�GH�����P/�GtD�GH� OHFKH�HQ� ORV�
SULPHURV�DxRV�GH�YLGD�

��� (Q�ORV�SULPHURV�DxRV�GH�YLGD�QR�VH�UHFRPLHQGD�HO�
FRQVXPR�GH�OHFKHV�UHGXFLGDV�HQ�OtSLGRV��GHVFUHPD�
GDV��

��� 1R�HV�FRQYHQLHQWH�LQFOXLU�HQ�OD�GLHWD�GH�PHQRUHV�GH�
���PHVHV�GH�HGDG�OD�OHFKH�HQWHUD�GH�YDFD��GHELGR�D�
VX�EDMR�FRQWHQLGR�GH�KLHUUR��LQWHUIHUHQFLD�HQ�VX�DE�
VRUFLyQ�\�D�SpUGLGDV�LQWHVWLQDOHV�SRU�PLFURVDQJUDGRV��
SXGLHQGR�DIHFWDU�QHJDWLYDPHQWH�ODV�FRQFHQWUDFLRQHV�
GH�KLHUUR�FRUSRUDO�

��� +D\�XQD�JUDQ�YDULDELOLGDG�HQ�OD�IUHFXHQFLD�GH�OD�LQ�
WROHUDQFLD�D�OD�ODFWRVD�HQ�OD�SREODFLyQ��/D�SUHYDOHQ�
FLD�UHSRUWDGD�YDUtD�VHJ~Q�OD�HVWUDWHJLD�GLDJQyVWLFD�
XWLOL]DGD�\�DXPHQWD�GHVSXpV�GH�ORV�FXDWUR�DxRV�GH�
HGDG��(O�WUDWDPLHQWR�FRQVLVWH�HQ�HOLPLQDU�ORV�VtQ�
WRPDV�VLHQGR�ORV�SXQWRV�FODYH��UHGXFLU�OD�FDQWLGDG�
GH�ODFWRVD�GH�OD�GLHWD��DOJXQRV�OiFWHRV�IHUPHQWDGRV�
SXHGHQ�XWLOL]DUVH��\�DVHJXUDU�XQD�LQJHVWLyQ�VXIL�
FLHQWH�GH�FDOFLR�\�YLWDPLQD�'��/D�GLVSRQLELOLGDG�GH�
SURGXFWRV�OiFWHRV�SUHGLJHULGRV��HV�GHFLU��HQ�ORV�TXH�
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VH�KD�DxDGLGR�ODFWDVD�SUHYLDPHQWH��KD�SHUPLWLGR�
RSFLRQHV�HQ�OD�GLHWD�GH�HVWDV�SHUVRQDV�

��� /D�DOHUJLD�D�OD�OHFKH�GH�YDFD�HV�XQ�WHPD�UHOHYDQWH�
TXH�DPHULWD�FDSDFLWDFLyQ�HQ�HO�SHUVRQDO�GH�VDOXG�
SDUD�LGHQWLILFDUOD�\�WUDWDUOD��3RU�OR�JHQHUDO�HV�XQD�
FRQGLFLyQ�WUDQVLWRULD��/DV�GLHWDV�GH�HOLPLQDFLyQ�GH�
OHFKH�GHEHUiQ�FRQWHPSODU�HVWUDWHJLDV�SDUD�VXVWLWXLU�
ORV�QXWULPHQWRV�\�HYLWDU�ORV�LPSDFWRV�QHJDWLYRV�HQ�
HO�FUHFLPLHQWR�\�GHVDUUROOR��3DUD�HOOR�VH�XWLOL]DQ�IyU�
PXODV�KLGUROL]DGDV��IyUPXODV�GH�VR\D�\�SUHSDUDGRV�
HOHPHQWDOHV�

��� (Q�QLxRV� \� DGROHVFHQWHV�QR�KD\� HYLGHQFLD� VyOLGD�
VREUH� OD� DVRFLDFLyQ� GHO� FRQVXPR� GH� OHFKH� \� VXV�
GHULYDGRV�FRQ�HO�VREUHSHVR�REHVLGDG��VtQGURPH�PH�
WDEyOLFR�\�GLDEHWHV�WLSR����6LQ�HPEDUJR��HQ�DGXOWRV�
DOJXQDV�UHYLVLRQHV�FLHQWtILFDV�KDQ�VXJHULGR�TXH�OD�
OHFKH�SXGLHVH�WHQHU�XQ�SDSHO�SURWHFWRU�R�SUHYHQWLYR��
SHUR�KDVWD�HO�PRPHQWR�OD�HYLGHQFLD�QR�HV�VXILFLHQWH��
VyOLGD�\�GH�FDOLGDG�

����1R�H[LVWH�HYLGHQFLD�SDUD�YLQFXODU�HO� FRQVXPR�GH�
OHFKH� GH� YDFD� FRQ� FRQGLFLRQHV� FRPR� HO� HVSHFWUR�
DXWLVWD��OD�GLDEHWHV�WLSR���\�HO�FiQFHU�

/D�DJHQGD� FLHQWtILFD�� OD�GLVFXVLyQ�\� ODV� FRQFOXVLRQHV�
HPLWLGDV�HQ�HVWH�GRFXPHQWR�IXHURQ�GHWHUPLQDGDV�FRQ�
DXWRQRPtD�\�UHGDFWDGDV�GH�PDQHUD�LQGHSHQGLHQWH�SRU�
ORV�LQWHJUDQWHV�GHO�JUXSR�GH�H[SHUWRV��3DUD�ILQHV�HVWULF�
WDPHQWH�ORJtVWLFRV��OD�6RFLHGDG�0H[LFDQD�GH�3HGLDWUtD�
REWXYR� ILQDQFLDPLHQWR�QR� FRQGLFLRQDGR�GHO� ,QVWLWXWR�
/$/$�\�GHO�,QVWLWXWR�GH�%HELGDV�GH�&RFD�&ROD�GH�0p[LFR�

��� 1250$� 2ILFLDO� 0H[LFDQD� 120�����6&),������ ĥ/HFKH�
GHQRPLQDFLRQHV�� HVSHFLŅ�FDFLRQHV�Ņ�VLFRTX®PLFDV�� LQIRUPDFL´Q�
FRPHUFLDO�\�PªWRGRV�GH�SUXHEDĦ�������

��� )HUQ¢QGH]�)HUQ¢QGH]� (��0DUW®QH]�+HUQ¢QGH]� -$��0DUW®QH]�
6X¢UH]� 9�� 9LOODUHV�0�� 0DQXHO� -�� &ROODGR�<XUULWD� /5� HW� DO��
'RFXPHQWR�GH�&RQVHQVR�� LPSRUWDQFLD�QXWULFLRQDO�\�PHWDE´OLFD�
GH�OD�OHFKH�� ����������������������

��� 6ZDLVJRRG� +��
��6SULQJHU��������SS����������

��� 'HZHWWLQFN�.��5RPEDXW�5��7KLHQSRQW�1��/H�77��0HVVHQV�.��9DQ�
&DPS�-��1XWULWLRQDO�DQG�WHFKQRORJLFDO�DVSHFWV�RI�PLON�IDW�JOREXOH�
PHPEUDQH�PDWHULDO�� �����������������������

��� =KDQJ�62��7ULPEOH�5��*XR�)��0DN�+<��/LSLG�GURSOHWV�DV�XELTXLWRXV�
IDW�VWRUDJH�RUJDQHOOHV�LQ� �� ������������������

��� &DOYR�09��&DVWUR�*´PH]�3��*DUF®D�6HUUDQR�$0��5RGU®JXH]�
$OFDO¢� /0�� -X¢UH]�0�� )RQWHFKD�)-��*UDVD� O¢FWHD�� XQD� IXHQWH�
QDWXUDO�GH�FRPSXHVWRV�ELRDFWLYRV��$OLPHQW�1XWU�6DOXG���������������
������

��� &KHQJ�:/�� /LL�&.��&KHQ�+:��/LQ�7+�� /LX�./��&RQWULEXWLRQ� RI�
FRQMXJDWHG� OLQROHLF� DFLG� WR� WKH� VXSSUHVVLRQ� RI� LQIODPPDWRU\�

UHVSRQVHV�WKURXJK�WKH�UHJXODWLRQ�RI�WKH�1)� %�SDWKZD\��
���������������������

��� (OZRRG� 3&�� 3LFNHULQJ� -(�� *LYHQV� ',�� *DOODFKHU� -(�� 7KH�
FRQVXPSWLRQ�RI�PLON�DQG�GDLU\�IRRGV�DQG�WKH�LQFLGHQFH�RI�YDVFXODU�
GLVHDVH�DQG�GLDEHWHV��DQ�RYHUYLHZ�RI�WKH�HYLGHQFH�� ��������
����������������

��� 6SLWVEHUJ�9��,QYLWHG�UHYLHZ��ERYLQH�PLON�IDW�JOREXOH�PHPEUDQH�DV�
D�SRWHQWLDO�QXWUDFHXWLFDO�� �������������������������

���� +LQW]H�.-��6QRZ�'��%XUWHQVKDZ� ,��:DUG�5(� �-XO\� �WK� �������
1XWUDFHXWLFDO� SURSHUWLHV� RI� PLON� IDW� JOREXODU� PHPEUDQH��
%LRWHFKQRORJ\� RI� %LRSRO\PHUV��0DJG\�(OQDVKDU�� ,QWHFK2SHQ��
'2,�����������������$YDLODEOH�IURP��KWWSV���ZZZ�LQWHFKRSHQ�FRP�
ERRNV�ELRWHFKQRORJ\�RI�ELRSRO\PHUV�QXWUDFHXWLFDO�SURSHUWLHV�RI�
PLON�IDW�JOREXODU�PHPEUDQH

���� 'D]D�:��'DG¢Q�6��)´UPXODV�LQIDQWLOHV�� �������������������
���� +HOOHU�5RXDVVDQW�6��)ORUHV�4XLMDQR�0(��1L²R�SHTXH²R��SUHHVFRODU�

\�HVFRODU�� ������������6XSSO���������
���� .ROHW]NR�%��%DNHU�6��&OHJKRUQ�*��1HWR�8)��*RSDODQ�6��+HUQHOO�

2�HW� DO��*OREDO� VWDQGDUG� IRU� WKH� FRPSRVLWLRQ�RI� LQIDQW� IRUPXOD��
UHFRPPHQGDWLRQV� RI� DQ�(63*+$1� FRRUGLQDWHG� LQWHUQDWLRQDO�
H[SHUW�JURXS�� �����������������������

���� :HEHU� 0�� *URWH� 9�� &ORVD�0RQDVWHUROR� 5�� (VFULEDQR� -��
/DQJKHQGULHV�-3��'DLQ�(�HW�DO��/RZHU�SURWHLQ�FRQWHQW� LQ� LQIDQW�
IRUPXOD�UHGXFHV�%0,�DQG�REHVLW\�ULVN�DW�VFKRRO�DJH��IROORZ�XS�RI�
D�UDQGRPL]HG�WULDO�� �������������������������

���� $JRVWRQL�&��7XUFN�'�� ,V�FRZģV�PLON�KDUPIXO� WR�D�FKLOGģV�KHDOWK"�
���������������

��������
���� 0LFKDHOVHQ�.)��+RSSH�&��/DXULW]HQ�/��0¹OJDDUG�&��:KROH�FRZģV�

PLON��ZK\��ZKDW�DQG�ZKHQ"�,VVXHV�LQ�FRPSOHPHQWDU\�IHHGLQJ������
.DUJHU�3XEOLVKHUV��������SS����������

���� 0DUWLQ� 50�� +ROO\� -0�� *XQQHOO� '�� 0LON� DQG� OLQHDU� JURZWK��
SURJUDPPLQJ� RI� WKH� ,*)�,� D[LV� DQG� LPSOLFDWLRQ� IRU� KHDOWK� LQ�
DGXOWKRRG��0LON�DQG�0LON�3URGXFWV�LQ�+XPDQ�1XWULWLRQ������.DUJHU�
3XEOLVKHUV��������SS��������

���� $LPXWLV�:5��%LRDFWLYH�SURSHUWLHV�RI�PLON�SURWHLQV�ZLWK�SDUWLFXODU�
IRFXV�RQ�DQWLFDULRJHQHVLV�� �������������������6����6�

���� 0HKWD�+��*URHWFK�0��:DQJ�-��*URZWK�DQG�QXWULWLRQDO�FRQFHUQV�
LQ�FKLOGUHQ�ZLWK�IRRG�DOOHUJ\�� ��������
�����������

���� GH�%HHU�+��'DLU\�SURGXFWV�DQG�SK\VLFDO�VWDWXUH��D�V\VWHPDWLF�UHYLHZ�
DQG�PHWD�DQDO\VLV�RI�FRQWUROOHG�WULDOV�� ���������������
��������

���� )ODPPDULRQ�6��6DQWRV�&��*XLPEHU�'��-RXDQQLF�/��7KXPHUHOOH�&��
*RWWUDQG�)�HW�DO��'LHW�DQG�QXWULWLRQDO�VWDWXV�RI�FKLOGUHQ�ZLWK�IRRG�
DOOHUJLHV�� �����������������������

���� +HQULNVHQ�&��(JJHVE¹�0��+DOYRUVHQ�5��%RWWHQ�*��1XWULHQW�LQWDNH�
DPRQJ�WZR�\HDU�ROG�FKLOGUHQ�RQ�FRZVģ�PLON�UHVWULFWHG�GLHWV��

�����������������������
���� 7XRNNROD� -�� /XXNNDLQHQ�3��1HYDODLQHQ� -�� $KRQHQ�6�� 7RSSDUL�

-�� ,ORQHQ� -� HW� DO��(OLPLQDWLQJ� FRZVģ�PLON�� EXW� QRW�ZKHDW�� EDUOH\�
RU�U\H�� LQFUHDVHV�WKH�ULVN�RI�JURZWK�GHFHOHUDWLRQ�DQG�QXWULWLRQDO�
LQDGHTXDFLHV�� ��������������������������

���� 5L]]ROL�5��1XWULWLRQDO�DVSHFWV�RI�ERQH�KHDOWK��
�����������������������

���� 5R]HQEHUJ�6�� %RG\� --�� %UX\HUH�2��%HUJPDQQ�3��%UDQGL�0/��
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