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&RPR�FLWDU�HO�DUWtFXOR� 
5DPtUH]�6XFUH��0��2���&KL�&ROOL��/��9��\�*DVWpOXP�0DUWtQH]��(����������$QiOLVLV�GH�FRPSRUWDPLHQWR�DO�IOXMR�\�FRORU�GH�
EHELGDV�FRPHUFLDOHV�OiFWHDV�VDERU�FKRFRODWH�\�KRPyORJDV��7ODPDWL����������-��� 

$QiOLVLV�GH�FRPSRUWDPLHQWR�DO�IOXMR�\�FRORU�GH�EHELGDV�FRPHUFLDOHV�OiFWHDV�VDERU�
FKRFRODWH�\�KRPyORJDV 

0DQXHO�2FWDYLR�5DPtUH]�6XFUH� 
/H]Y\�9LDQH\�&KL�&ROOL� 

eOLGD�*DVWpOXP�0DUWtQH]� 

��&HQWUR�GH�,QYHVWLJDFLyQ�\�$VLVWHQFLD�HQ�7HFQRORJtD�\�'LVHxR�GHO�(VWDGR�GH�-DOLVFR��&,$7(-��6HGH�6XUHVWH��&DUUHWHUD�
6LHUUD�3DSDFDO-&KXEXUQi�3XHUWR�V�Q��0pULGD��<XFDWiQ� 

��,QVWLWXWR�7HFQROyJLFR�6XSHULRU�GH�9LOOD�/D�9HQWD��&LUFXLWR�7HFQROyJLFR�1R����(O�&XDWUR���&��3���������9LOOD�OD�9HQWD��
+XLPDQJXLOOR��7DEDVFR� 

 
$XWRU�GH�FRUUHVSRQGHQFLD 

HJDVWHOXP#FLDWHM�P[ 

5HVXPHQ 

$FWXDOPHQWH�0p[LFR�JHQHUD��������PLOORQHV�GH�OLWURV�GH�OHFKH��VLHQGR�HVWD�HO�WHUFHU�SURGXFWR�SHFXDULR�HQ�LPSRU�
WDQFLD�HFRQyPLFD�FRQ�HO��������GHO�YDORU�QDFLRQDO��/D�LQWHJUDFLyQ�GH�EHELGDV�VDERUL]DGDV�\�FRQ�DJHQWHV�HVSHVDQWHV�
HV�FUXFLDO�SDUD�HO�FRORU�\�OD�HVWDELOLGDG�GXUDQWH�OD�YLGD�GHO�SURGXFWR��(Q�HO�SUHVHQWH�HVWXGLR�VH�FDUDFWHUL]DURQ����EHEL�
GDV�OiFWHDV�FRPHUFLDOHV�VDERU�FKRFRODWH�\�KRPyORJDV��PHGLDQWH�ORV�DQiOLVLV�GH�����FRORU��SDUiPHWURV�/��D�\�E���\����
FRPSRUWDPLHQWR�DO� IOXMR�PHGLDQWH�FXUYDV�GH�HVIXHU]R�FRUWDQWH� IUHQWH�D� YHORFLGDGHV�GH�GHIRUPDFLyQ�FUHFLHQWHV� ���-
���V-��� \�PRGHOL]DGDV�PHGLDQWH� OD� HFXDFLyQ� GH� OD� OH\� GH� SRWHQFLD� �t�  �.gQ�� FRQ� DOWRV� FRHILFLHQWHV� GH� FRUUHODFLyQ�
�5�!��������'RV�EHELGDV�OiFWHDV�\�XQD�KRPyORJD�SUHVHQWDURQ�ODV�YLVFRVLGDGHV�PiV�DOWDV�����P3D�V��HODERUDGDV�XQD�
GH�HOODV� VLQ�JRPD��XQD�GH�HOODV�FRQ�FDUUDJHQLQD�\�XQD�FRQ�XQD�PH]FOD� �JHOODQD-[DQWDQD��� FRUUHVSRQGLHQWHV�FRQ�VXV�
FRHILFLHQWHV�GH�FRQVLVWHQFLD��.!���P3D�V���\�FRQ�XQD�PD\RU�SVHXGRSODVWLFLGDG�UHSUHVHQWDGD�FRQ�tQGLFHV�GH�IOXMR��Q��
SRU�GHEDMR�GH��������DGLPHQVLRQDO���PLHQWUDV�TXH�ODV�PXHVWUDV�FRQ�PHQRU�YLVFRVLGDG�SUHVHQWDURQ�DXVHQFLD�GH�JRPD��
FDUUDJHQLQD�R�XQD�PH]FOD�GH�FDUUDJHQLQD-JRPD�JXDU�������P3D�V��FRQ�EDMRV�FRHILFLHQWHV�GH�FRQVLVWHQFLD��.����P3D�
V��\�FRQ�EDMD�SVHXGRSODVWLFLGDG��Q����������7RGDV�ODV�EHELGDV�IXHURQ�HODERUDGDV�FRQ�OHFKH�VHPLGHVFUHPDGD�H[FHSWR�
���XQD�KRPyORJD��VLQ�OHFKH��GH�DOWD�YLVFRVLGDG�DGLFLRQDGD�FRQ�FUHPD�GH�FRFR�\�OD�GH�PHQRU�YLVFRVLGDG�FRQ�OHFKH�GHV�
FUHPDGD�\�DJXD��DVLPLVPR��WRGDV�IXHURQ�HODERUDGDV�FRQ�D]~FDU��H[FHSWR�XQD�GH�DOWD�YLVFRVLGDG�FRQ�HVWHYLD��(O�FRORU�
IXH�YDULDEOH�FRQ�YDORUHV�GH�/������-�����XQLGDGHV���D�����-�����XQLGDGHV��\�E������-�����XQLGDGHV��VLJQLILFDWLYD�
PHQWH�GLVWLQWRV�HQWUH�EHELGDV��(O�IOXMR�\�HO�FRORU�FRUUHVSRQGLHURQ�D�GRV�UHVSXHVWDV�LPSRUWDQWtVLPDV�GH�FDOLGDG�GH�EHEL�
GDV�OiFWHDV�GH�FRQVXPR�ILQDO� 

3DODEUDV�FODYH��5HRORJtD��OHFKH��PRGHOL]DFLyQ�GH�OiFWHRV� 
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$EVWUDFW 

,Q�SUHVHQW�WLPHV��0H[LFR�JHQHUDWHV��������PLOOLRQ�OLWHUV�RI�PLON��EHLQJ�WKH�WKLUG�OLYHVWRFN�SURGXFW�LQ�HFRQRPLF�LP�
SRUWDQFH�ZLWK��������RI�WKH�QDWLRQDO�YDOXH��,QWHJUDWLRQ�RI�IODYRUHG�EHYHUDJHV�ZLWK�WKLFNHQLQJ�DJHQWV�LV�FUXFLDO�IRU�FRO�
RU�DQG�VWDELOLW\�DFURVV�OLIH�RI�SURGXFW��,Q�WKLV�VWXG\�����FRPPHUFLDO�FKRFRODWH�IODYRUHG�DQG�KRPRORJRXV�PLON�EHYHUDJHV�
ZHUH�FKDUDFWHUL]HG�WKURXJK�DQDO\VLV��DV�IROORZV�����FRORU��SDUDPHWHUV�/��D�DQG�E���DQG����IORZ�EHKDYLRU�PHDVXUHG�
E\�FXUYHV�RI�VKHDU�VWUHVV�YHUVXV�LQFUHDVLQJ�VKHDU�UDWHV����-���V-���DQG�PRGHOHG�E\�WKH�SRZHU�ODZ�HTXDWLRQ��t� �.gQ��
ZLWK� JRRG� FRUUHODWLRQ� FRHIILFLHQWV� �5�!���������7ZR�PLON� EHYHUDJHV� DQG�RQH� KRPRORJRXV�EHYHUDJH� KDG� WKH�KLJKHVW�
YLVFRVLWLHV�����P3D�V���RQH�EHYHUDJH�ZDV�PDGH�ZLWKRXW�JXP��RWKHU�RQH�PDGH�ZLWK�FDUUDJHHQDQ��DQG�DQRWKHU�RQH�PDGH�
RI� D�PL[WXUH� �JHOODQD-[DQWKDQ��� DOO� RI� WKHP�FRUUHVSRQGLQJ�ZLWK� WKHLU� FRQVLVWHQF\� FRHIILFLHQWV� �.!����P3D� V��ZLWK� D�
JUHDWHU�SVHXGRSODVWLFLW\�UHSUHVHQWHG�ZLWK�IORZ�LQGH[HV��Q��EHORZ��������GLPHQVLRQOHVV���6DPSOHV�ZLWK�ORZHU�YLVFRVLW\�
VKRZHG�DEVHQFH�RI�JXP��FDUUDJHHQDQ�RU�D�PL[WXUH�RI�FDUUDJHHQDQ-JXDU�JXP�������P3D�V��ZLWK�ORZ�FRQVLVWHQF\�FRHIIL�
FLHQWV� �.�����P3D�V���ZLWK� ORZ�SVHXGRSODVWLFLW\� �Q����������$OO� WKH�EHYHUDJHV�ZHUH�HODERUDWHG�ZLWK� VHPL-VNLPPHG�
PLON�H[FHSW����RQH�KRPRORJRXV�RI�KLJK�YLVFRVLW\��ZLWKRXW�PLON��ZLWK�WKH�DGGLWLRQ�RI�FRFRQXW�FUHDP��DQG�RQH�ZLWK�WKH�
ORZHU�YLVFRVLW\�PDGH�ZLWK�VNLP�PLON�DQG�ZDWHU��DOVR��DOO�ZHUH�PDGH�ZLWK�VXJDU��H[FHSW�RQH�RI�KLJK�YLVFRVLW\�ZLWK�VWH�
YLD��&RORU�ZDV�YDULDEOH�ZLWK�YDOXHV�RI�/������-�����XQLWV���D�����-�����XQLWV��DQG�E������-�����XQLWV��VLJQLILFDQWO\�
GLIIHUHQW�EHWZHHQ�EHYHUDJHV��)ORZ�DQG�FRORU�FRUUHVSRQGHG�WR�WZR�YHU\�LPSRUWDQW�YDULDEOHV�RI�TXDOLW\�RI�PLON�EHYHUDJ�
HV�IRU�ILQDO�FRQVXPSWLRQ� 

.H\ZRUGV��5KHRORJ\��PLON��PLON�PRGHOOLQJ� 

,QWURGXFFLyQ 

/D� OHFKH� HV� XQ� DOLPHQWR� GH� JUDQ� LPSRUWDQFLD� D� QLYHO�
PXQGLDO�� VX� FRQVXPR� VH� KD� LQFUHPHQWDGR� HQ� ORV� ~OWLPRV�
DxRV�� $FWXDOPHQWH�� 0p[LFR� JHQHUD� ������� PLOORQHV� GH�
OLWURV�GH�OHFKH�VLHQGR�HO�WHUFHU�SURGXFWR�SHFXDULR�HQ�LPSRU�
WDQFLD� HFRQyPLFD�� FRQ� HO� ������� GHO� YDORU� QDFLRQDO�

�0DUWtQH]���������$VLPLVPR��ORV�YDORUHV�UHSRUWDGRV�SRU�HO�
6HUYLFLR�GH�,QIRUPDFLyQ�$OLPHQWDULD�\�3HVTXHUD�>6,$3@�HQ�
HO� ������ LQGLFDURQ� XQ� FUHFLPLHQWR� SURPHGLR� GHO� ������
HQWUH�ORV�PHVHV�GH�HQHUR�D�PDU]R�GH������FRQ�UHVSHFWR�DO�
DxR�SDVDGR��OR�TXH�UHSUHVHQWD�XQ�LPSRUWDQWH�LQFUHPHQWR�GH�
����������PLOHV� GH� OLWURV�GH� OHFKH� FX\R� LQFUHPHQWR� DQXDO�
HQ�OD�SURGXFFLyQ�VH�SUHYp�GHO�������OR�TXH�OD�KDFH�XQRV�GH�

)LJXUD����&XUYDV�GH�FRPSRUWDPLHQWR�DO�IOXMR�GH�EHELGDV�OiFWHDV�FRPHUFLDOHV�VDERU�FKRFRODWH�\�KRPyORJDV 
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ORV�SURGXFWRV�PiV�LPSRUWDQWHV�FRPHUFLDOL]DGRV�DFWXDOPHQ�
WH�HQ�HO�SDtV� 

/D�OHFKH�HV�XQD�GLVSHUVLyQ�FRPSXHVWD�SRU�DJXD�� ODFWR�
VD�� PDWHULD� JUDVD�� SURWHtQDV�� YLWDPLQDV� \� PLQHUDOHV�
�FRPSRVLFLyQ� >J@�� DJXD� ���� SURWHtQDV� ����� JUDVDV����� FDU�
ERKLGUDWRV� ����� FDORUtDV� ���� ODFWRVD� ����� PLQHUDOHV� ������
�$JXGHOR-*yPH]�\�%HGR\D-*DUFtD���������\�HV�UHFRQRFLGD�
SRU� ORV� QXWULyORJRV�SRU� VX� LPSRUWDQFLD�ELROyJLFD� FRPR� OD�
SULQFLSDO� IXHQWH� GH� FDOFLR� �5DPtUH]-6XFUH� \� 9pOH]-5XL]��
�������(Q�OD�OHFKH�IUHVFD��ORV�JOyEXORV�GH�JUDVD�VH�VHSDUDQ�
GHO�UHVWR�GH�OD�PDWUL]�HPHUJLHQGR�UiSLGDPHQWH�D�OD�VXSHUIL�
FLH� GHELGR� D� VX� EDMD� GHQVLGDG� �9pOH]-5XL]� \� %DUERVD-
&iQRYDV���������(O�GHVDUUROOR�GH�QXHYDV�EHELGDV�OiFWHDV�HV�
XQD�DOWHUQDWLYD�D�OD�SURGXFFLyQ�GH�OHFKH�IOXLGD�FUXGD�\�SDUD�
HYLWDU� OD�VHSDUDFLyQ�� OD� OHFKH�VH�KRPRJHQHL]D�FRQ�DJHQWHV�
KLGURFRORLGDOHV� TXH� FRQWULEX\HQ� D� OD� HVWDELOLGDG� GH� OD�
HPXOVLyQ� \� FRQVHUYDQ� \�R� PHMRUDQ� ODV� FDUDFWHUtVWLFDV� GH�
FDOLGDG�GH�OD�OHFKH�FRPR�OD�YLVFRVLGDG�� 

/D�YLVFRVLGDG�HV�XQD�SURSLHGDG�ItVLFD�GH�VXPD�LPSRU�
WDQFLD�HQ� OD�FDUDFWHUL]DFLyQ�GH�EHELGDV� OiFWHDV�� WDQWR�SDUD�
VX� PDQHMR� LQGXVWULDO� \� FRQWURO� GH� FDOLGDG�� FRPR� SRU� VX�
LPSDFWR�HQ�OD�DFHSWDELOLGDG�GHO�FRQVXPLGRU�ILQDO��5DPtUH]
-6XFUH� \�9pOH]-5XL]�� �������TXH� VH�PRGLILFD�PHGLDQWH� OD�
DGLFLyQ�GH�DJHQWHV�HVSHVDQWHV��(VWRV�DJHQWHV�TXH�LQWHUYLH�
QHQ�FRPR�LQJUHGLHQWHV�SULQFLSDOHV�HQ�OD�FDOLGDG�GH�EHELGDV�
OiFWHDV� \� KRPyORJDV� VRQ� ODV� JRPDV� �R�KLGURFRORLGHV��� ODV�
TXH�PLQLPL]DQ�OD�VHSDUDFLyQ�GH�IDVHV�\�FRQILHUHQ�HVWDELOL�
GDG�D� OD�EHELGD��EULQGDQGR�XQD�PHMRU�FRQVLVWHQFLD� LQVWUX�
PHQWDO�\�VHQVRULDO��3RU�RWUR�ODGR�� OD�LQGXVWULD�DOLPHQWDULD��
SDUD�KDFHU�PiV� DWUDFWLYD� OD� LQJHVWD� GH� ODV� EHELGDV� OiFWHDV�
KD�LQFRUSRUDGR�QXWULHQWHV��PLFURRUJDQLVPRV�R�VDERUHV�SDUD�

PHMRUDU�OD�VHQVDFLyQ�HQ�HO�FRQVXPLGRU�ILQDO��(Q�HVWH�VHQWL�
GR��OD�OHFKH�VDERU�FKRFRODWH�HV�OD�PiV�SRSXODU�D�QLYHO�PXQ�
GLDO� GHELGR� D� ODV� FDUDFWHUtVWLFDV�GHVHDGDV�SRU� HO� FRQVXPL�
GRU��WDOHV�FRPR�OD�FRQVLVWHQFLD��HO�FRORU�\�HO�VDERU��%iVLFD�
PHQWH�� HVWDV� EHELGDV� VRQ� IRUPXODGDV� FRQ� OHFKH�� JOXFRVD��
SROYR� GH� FDFDR�� VyOLGRV� OiFWHRV� \� DOJXQRV� KLGURFRORLGHV��
HVWRV�~OWLPRV�VRQ�DGLFLRQDGRV�SDUD�PHMRUDU�OD�FRQVLVWHQFLD�
\� SUHYHQLU� OD� VHGLPHQWDFLyQ� GH� ODV� SDUWtFXODV� GH� FDFDR��
$VLPLVPR��ODV�FDUDFWHUtVWLFDV�SDUWLFXODUHV�GH�ORV�GLIHUHQWHV�
LQJUHGLHQWHV�XWLOL]DGRV�HQ�OD�IRUPXODFLyQ�FRPR�HO�FRQWHQL�
GR�GH�JUDVD�GH�OD�OHFKH��OD�DOFDOLQLGDG��HO�FRORU�GHO�SROYR�GH�
FDFDR��HO�WLSR�\�OD�FRQFHQWUDFLyQ�GH�KLGURFRORLGHV�SURGXFHQ�
GLIHUHQFLDV�QRWDEOHV�HQ� OD�FRPSRVLFLyQ� ILQDO� \�HQ� ODV�SUR�
SLHGDGHV�ItVLFDV�\�VHQVRULDOHV�HVSHFtILFDV�GH�ORV�SURGXFWRV�
IRUPXODGRV��3DVTXHO��������� 

/DV�JRPDV�VRQ�PROpFXODV�GH�SROLVDFiULGRV�GH�DOWR�SHVR�
PROHFXODU� FRQ� FDUDFWHUtVWLFDV� KLGURItOLFDV� R� KLGURIyELFDV��
TXH�WLHQHQ�SURSLHGDGHV�FRORLGDOHV�FRQ�FDSDFLGDG�GH�LQFUH�
PHQWDU�OD�YLVFRVLGDG�\�SURGXFLU�JHOHV��$OJXQDV�JRPDV�YH�
JHWDOHV� GH� XVR� JHQHUDOL]DGR� VRQ� ODV� JDODFWRPDQDV� GH� ODV�
VHPLOODV�GH�JXDU�� ORV�H[XGDGRV�FRPR�OD�JRPD�DUiELFD�\�HO�
WUDJDFDQWR�� \� ODV�GH� ODV�DOJDV� FRPR� ODV�FDUUDJHQLQDV�\� ORV�
DOJLQDWRV�� DVt� FRPR�RWUDV� REWHQLGDV�SRU�PRGLILFDFLyQ�TXt�
PLFD�GH�SURGXFWRV�YHJHWDOHV�FRPR�OD�FDUER[LPHWLOFHOXORVD��
PHWLOFHOXORVD� R� OD� KLGUR[LSURSLOPHWLOFHOXORVD� �3DVTXHO��
�������0XFKDV�GH�HOODV�PX\�XWLOL]DGDV�HQ�HO�SURFHVDPLHQWR�
GH�DOLPHQWRV�\�HQ�EHELGDV�OiFWHDV��PRGLILFDQGR�VX�YLVFRVL�
GDG��9LOOHJDV�\�&RVWHOO��������� 

2WUR�SDUiPHWUR�GH�FDOLGDG�HVHQFLDO�HQ� ODV�EHELGDV� OiF�
WHDV�HV�HO�FRORU�(O�FRORU�HV�OD�SULPHUD�VHQVDFLyQ�TXH�SHUFL�
ELPRV� GH� ORV� DOLPHQWRV�� SRU� OR� TXH� VH� FRQVLGHUD� FRPR� HO�

)LJXUD����9LVFRVLGDGHV�GH�EHELGDV�OiFWHDV�FRPHUFLDOHV�VDERU�FKRFRODWH�\�KRPyORJDV�D�����V-���'LIHUHQFLDV�HQ�ODV�OHWUDV�
LPSOLFDQ�GLIHUHQFLDV�VLJQLILFDWLYDV� 
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SULPHU�DWULEXWR�TXH�GHWHUPLQD�OD�DFHSWDELOLGDG�\�SUHIHUHQ�
FLDV�GHO�FRQVXPLGRU��(Q�OD�OHFKH��XQ�FRORU�H[WUDxR�R�LQHV�
SHUDGR�VXHOH�VHU�LQWHUSUHWDGR�HQ�WpUPLQRV�GH�PDQLSXODFLyQ�
R� WUDWDPLHQWR� LQDGHFXDGRV� �0RUHQR-$UULEDV�� ������� DGH�
PiV�� GHWHUPLQD� LQGLUHFWDPHQWH� ORV� FRQWUROHV� GH� SURFHVRV��
HQWUH�HOORV�ORV�GH�DSOLFDFLyQ�GH�WHPSHUDWXUD�FRPR�SDUWH�GH�
OD�SDVWHXUL]DFLyQ�GH�OD�EHELGD�� 

$FWXDOPHQWH��HO�FRQVXPLGRU�D�QLYHO�PXQGLDO�VH�KD�EH�
QHILFLDGR�HQRUPHPHQWH�SRU�OD�PHMRUD�GH�OD�FDOLGDG��OD�YLGD�
~WLO�GH�OHFKH�\�OD�GLYHUVLGDG�GH�SURGXFWRV�OiFWHRV��5DPtUH]
-6XFUH�\�9pOH]-5XL]���������VLQ�HPEDUJR��QR�H[LVWHQ�GDWRV�
GH�OD�FDUDFWHUL]DFLyQ�UHROyJLFD�GH�OiFWHRV�FRPHUFLDOL]DGRV�
HQ� 0p[LFR�� 'H� DTXt� TXH� HO� SUHVHQWH� HVWXGLR� WXYR� FRPR�
REMHWLYR�HYDOXDU�HO�FRPSRUWDPLHQWR�DO�IOXMR�\�FRORU�GH�EH�
ELGDV�FRPHUFLDOHV�OiFWHDV�VDERU�FKRFRODWH�\�KRPyORJDV� 

0DWHULDOHV�\�PpWRGRV 

0XHVWUDV� 

0XHVWUDV� GH� ��� EHELGDV� OiFWHDV� VDERU� FKRFRODWH� \� ��
EHELGDV�KRPyORJDV�OiFWHDV��XQD�FRQ�VDERU�FKRFRODWH�\�RWUD�
VDERU� FRFR�� IXHURQ� WRGDV� DGTXLULGDV� HQ� XQ� VXSHUPHUFDGR�
ORFDO�\�DOPDFHQDGDV�HQ�UHIULJHUDFLyQ�����&��KDVWD�VX�SRVWH�
ULRU�DQiOLVLV� 

&RPSRUWDPLHQWR�DO�IOXMR 

/DV�PHGLFLRQHV� VH� UHDOL]DURQ� HQ�XQ� UHyPHWUR�PRGXODU�
�GLVFRYHU\� K\EULG� '+5-��� 7$� LQVWUXPHQWV�� ((88��� D�
������O�GH�PXHVWUDV�FRPHUFLDOHV�GH�EHELGDV�OiFWHDV�\�KR�
PyORJDV�VDERU�FKRFRODWH��XWLOL]DQGR�XQD�JHRPHWUtD�GH�SOD�
WRV�SDUDOHORV� �����PP ࢥ� VDQG�EODVW��� FRQ�XQD�DEHUWXUD�GH�

������P�D����&�SRU�GXSOLFDGR��(O�FRPSRUWDPLHQWR�DO�IOXMR�
IXH�UHSUHVHQWDGR�PHGLDQWH�OD�YLVFRVLGDG�\�HO�HVIXHU]R�FRU�
WDQWH� IUHQWH� D� YHORFLGDGHV� GH�GHIRUPDFLyQ� FUHFLHQWHV� ���-
����V-����/RV�GDWRV�H[SHULPHQWDOHV�VH�DMXVWDURQ�D�OD�H[SUH�
VLyQ�PDWHPiWLFD�GHO�PRGHOR�GH�/H\�GH�SRWHQFLD�GH�DFXHUGR�
FRQ�OD�HFXDFLyQ������GRQGH��t�HV�HO�HVIXHU]R�FRUWDQWH��P3D���
.�HV�HO�FRHILFLHQWH�GH�FRQVLVWHQFLD��P3D�V���Q�HV�HO� tQGLFH�
GH�IOXMR��DGLPHQVLRQDO���g�HV� OD�YHORFLGDG�GH�GHIRUPDFLyQ�
�V-��� \� GHVFULEH� HO� FRPSRUWDPLHQWR� SVHXGRSOiVWLFR� GH� ODV�
PXHVWUDV��/D�GHWHUPLQDFLyQ�GHO�PRGHOR�GH�PHMRU�DMXVWH�D�
ODV� FXUYDV�GH� IOXMR� VH� UHDOL]y� FRQ� HO� SURJUDPD�GHO� HTXLSR�
�7ULRV�������������'LVFRYHU\�+5�7$�LQVWUXPHQW�� 

 

t� �.gQ��������������� ��� 

&RORULPHWUtD 

6H�HYDOXDURQ�ORV�SDUiPHWURV�GH�FRORU�/�TXH�LQGLFD�OD�
OXPLQRVLGDG��D�TXH�LQGLFD�HO�FRORU�YHUGH��-��R�URMR������\�
E�TXH�LQGLFD�HO�FRORU�D]XO��-��R�DPDULOOR������FRQ�XQ�FROR�
UtPHWUR� �+XQWHU/DE�� &,(/$%�0LQL6FDQ� (]�� D� ��� PO� GH�
PXHVWUD� 

$QiOLVLV�HVWDGtVWLFR 

6H�UHDOL]y�XQ�DQiOLVLV�GH�YDULDQ]D��$129$��GH�XQD�YtD�
SDUD� GHWHUPLQDU� VL� H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDV�� DVt�
FRPR� SUXHEDV� GH� FRPSDUDFLyQ� GH�7XFNH\� ������GH� FRQ�
ILDQ]D��D�YDORUHV�GH�YLVFRVLGDG�WRPDGRV�D�XQD�YHORFLGDG�GH�
GHIRUPDFLyQ�FRQVWDQWH�GH�����V-��FRQ�HO�VRIWZDUH�HVWDGtVWL�
FR�0,1,7$%�Y�����0LQLWDE�,QF��3HQQV\OYDQLD��86$�� 

 

)LJXUD����&XUYDV�GH�HVIXHU]R�FRUWDQWH�GH�EHELGDV�OiFWHDV�FRPHUFLDOHV�VDERU�FKRFRODWH�\�KRPyORJDV�HQ�IXQFLyQ�GH�OD�YHOR�
FLGDG�GH�GHIRUPDFLyQ� 
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3URGXFWR ,QJUHGLHQWHV 

� 0(3$� /HFKH�EDMD�HQ�JUDVD��FRFRD��D]~FDU�GH�FDxD��JRPD�[DQWDQD��FRQFHQWUDGR�QDWXUDO�GH�YDLQLOOD�\�VDO� 
 

� 0(9%� /HFKH�EDMD�HQ�JUDVD��FRFRD��D]~FDU�GH�FDxD��JRPD�[DQWDQD��FRQFHQWUDGR�QDWXUDO�GH�YDLQLOOD�\�VDO� 
 

� 6$��� /HFKH�VHPLGHVFUHPDGD��D]~FDU��FRFRD��OHFKH�GHVFUHPDGD�HQ�SROYR��FHOXORVD�PLFURFULVWDOLQD��FDUUD�
JHQLQD��YLWDPLQDV���%���%���$��'���%�����FDOFLR��]LQF��KLHUUR�\�iFLGR�IyOLFR��VDERUL]DQWH��FLWUDWR�GH�
VRGLR��IRVIDWR�GH�GLVyGLFR��KH[DPHWDIRVIDWR�GH�VRGLR� 
 

� 6(��� /HFKH�VHPLGHVFUHPDGD��D]~FDU��FRFRD��VDERUL]DQWH�DUWLILFLDO�D�FKRFRODWH��PRQR�\�GLDFLOJOLFpULGRV��
OHFLWLQD�GH�VR\D��FDUUDJHQLQD��JRPD�JXDU��D]RUUXELQD��FDUDPHOR�FODVH�,9��D]XO�EULOODQWH�)&)��YLWDPL�
QD�$�YLWDPLQD�'� 
 

� 18��� /HFKH�GH�YDFD��D]~FDU��IUXFWRVD��JUDVD�YHJHWDO��VROLGRV�GH�OD�OHFKH��FRFRD��FDUER[LPHWLOFHOXORVD��
PRQR�\�GLDFLOJOLFpULGRV��VDERUL]DQWH�DUWLILFLDO��IRVIDWR�GLVyGLFR��FLWUDWR�GH�VRGLR��FDUUDJHQLQD��OHFLWL�
QD�GH�JLUDVRO��HVWHYLD��KLHUUR��YLWDPLQD�%���YLWDPLQD�%���YLWDPLQD�%���YLWDPLQD�$��YLWDPLQD�'��*UD�
VD�GH�OHFKH��JUDVD�YHJHWDO��SURWHtQD�GH�OHFKH��VROLGRV�GH�OHFKH� 
 

� +(��� /HFKH�GHVFUHPDGD�UHFRQVWLWXLGD��D]~FDU���PDOWRGH[WULQD��FRFRD��SURFHVDGD�FRQ�iOFDOL���PRQR�\�GLD�
FLOJOLFpULGRV��FDUERQDWR�GH�FDOFLR��VDERUL]DQWHV�DUWLILFLDOHV��VDO�\RGDGD��IRVIDWR�KLGURJHQDGR�GLVyGL�
FR��VROLGRV�GH�OHFKH��PDQWHTXLOOD�PRGLILFDGD��JRPD�JXDU��FDUUDJHQLQD��HVWHYLD��]LQF��PDQWHTXLOOD�
GHVKLGUDWDGD��YLWDPLQDV��(��%���%���$��'��JRPD�[DQWDQD��GH[WURVD� 
 

� %2��� /HFKH�RUJiQLFD�VHPLGHVFUHPDGD�GH�YDFD��D]~FDU�RUJiQLFD��FRFRD��FLWUDWR�GH�VRGLR��IRVIDWR�GLVyGLFR��
HVWHUHV�GH�PRQR�\�GLDFLOJOLFpULGRV�GH�iFLGRV�JUDVRV��HPXOVLRQDQWH���ODFWDVD��YLWDPLQD�$�\�'�� 
 

� 60��� /HFKH�SDUFLDOPHQWH�GHVFUHPDGD��D]~FDU��FRFRD��VDERUL]DQWH�DUWLILFLDO��PRQR�\�GLJOLFpULGRV��FDUUDJH�
QLQD��JRPD�JXDU��IRVIDWR�GLVyGLFR��VXFUDORVD��URMR�����D]XO����DPDULOOR����ODFWDVD��YLWDPLQD�%���KLH�
UUR��YLWDPLQD�%���YLWDPLQD�$��iFLGR�IyOLFR�\�YLWDPLQD�'� 
 

� $/��� /HFKH�VHPLGHVFUHPDGD�UHKLGUDWDGD��D]~FDU�FRFRD��IRVIDWR�KLGURJHQDGR�VyGLFR��VDERUL]DQWHV�DUWLIL�
FLDOHV��FDUUDJHQLQD��ODFWDVD��VXFUDORVD��DFHVXOIDPH��YLWDPLQD�&��SLURIRVIDWR�IpUULFR��VXOIDWR�GH�]LQF��
YLWDPLQD�(��QLDFLQD��SDQWRWHQDWR�GH�FDOFLR��9LWDPLQD�%���YLWDPLQD�%���YLWDPLQD�%���YLWDPLQD�$��
\RGXUR�GH�SRWDVLR��iFLGR�IyOLFR��YLWDPLQD�.���ELRWLQD��YLWDPLQD�'�\�YLWDPLQD�%����JUDVD�EXWtULFD�\�
SURWHtQD�SURSLD�GH�OD�OHFKH� 

�� %(��� $JXD��OHFKH�GHVFUHPDGD�UHKLGUDWDGD��D]~FDUHV��FRFRD�\�FRQFHQWUDGR�%HYL�FKRFRODWH 
 

�� /$��� /HFKH�SDUFLDOPHQWH�GHVFUHPDGD�GH�YDFD��OHFKH�UHKLGUDWDGD��IUXFWXRVD��D]~FDU��FRFRD��ILEUD�VROXEOH��
FDUER[LPHWLOFHOXORVD���RUWRIRVIDWR�GLVyGLFR��FDUUDJHQLQD�\�OHFLWLQD�GH�VR\D��ODFWRVD��HVWHYLD��QLDFLQD��
YLWDPLQD�$��YLWDPLQD�%���YLWDPLQD�'��YLWDPLQD�%����iFLGR�IyOLFR��JUDVD�GH�OHFKH��SURWHtQD�GH�OHFKH��
ODFWRVD� 
 

�� $&���D $JXD��DJXD�GH�FRFR��FUHPD�GH�FRFR��IRVIDWR��WULFiOFLFR��HVWDELOL]DQWHV��JRPD�JHOODQD��JRPD�[DQWDQD��
\�HVWHYLD� 
 

�� 6,���D &RQFHQWUDGR��DJXD�SXULILFDGD�\�DOPHQGUDV���D]~FDU�GH�FDxD��FDFDR��VDO�\RGDGD��JRPD�GH�DOJDUURER��
OHFLWLQD�GH�JLUDVRO��JRPD�JHOODQD��VDERUL]DQWH�QDWXUDO� 
 

D�EHELGD�KRPyORJD�OiFWHD 

7DEOD����,QJUHGLHQWHV�GH�EHELGDV�OiFWHDV�VDERU�FKRFRODWH�\�KRPyORJDV�GHFODUDGRV�HQ�OD�HWLTXHWD 
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5HVXOWDGRV� 

&RPSRUWDPLHQWR�DO�IOXMR�GH�EHELGDV�OiFWHDV�VDERUL]DGDV�\�
KRPyORJDV 

(Q�OD�7DEOD���DSDUHFHQ�ORV�LQJUHGLHQWHV�GH�ODV����EHEL�
GDV� DQDOL]DGDV�� &RPR� VH� SXHGH� REVHUYDU� OD� PD\RUtD� GH�
PDUFDV�XWLOL]D�JRPDV�HQ�VXV�IyUPXODV��HQWUH�HOODV�SUHGRPL�
QDQ�OD�JRPD�[DQWDQD��JXDU��JHOODQD��FDUUDJHQLQDV��FDUER[L�
PHWLOFHOXORVD�R�PDOWRGH[WULQD��VRODV�R�FRPELQDGDV��(VWD�HV�
XQD�SUiFWLFD�FRP~Q�HQ�OD�LQGXVWULD�DOLPHQWDULD�GHELGR�D�OD�
VLQHUJLD� TXH� SUHVHQWDQ� DOJXQDV� FRPELQDFLRQHV�� 'RV� GH�
HVWDV� EHELGDV� VRQ� OD� H[FHSFLyQ�� ODV� FXDOHV� QR� XWLOL]DQ� JR�
PDV��XQD�GH�HOODV��$&�����VH�WUDWD�GH�XQ�KRPyORJR�OiFWHR��
7RGDV� ODV�FXUYDV�GH� IOXMR�GH� ODV�PXHVWUDV�SUHVHQWDURQ�GH�
SHQGHQFLD�GH�OD�YLVFRVLGDG�FRQ�UHVSHFWR�D�OD�YHORFLGDG�GH�
GHIRUPDFLyQ� �YpDVH� ILJXUD� ���� H[FHSWR� OD�PXHVWUD�%(�����
TXH�GHFODUD�QR�FRQWHQHU�JRPDV�HQ�VX�IyUPXOD�\�FX\R�FRP�
SRUWDPLHQWR�UHIOHMD�HO�GH�XQ�IOXLGR�1HZWRQLDQR��ODV�FXUYDV�
PiV� SURQXQFLDGDV� VH� SUHVHQWDURQ� HQ� ODV� EHELGDV� %2�����
$&����\�6$����FX\DV�YLVFRVLGDGHV��YpDVH�ILJXUD�����IXH�
URQ� VXSHULRUHV� D� ����� P3D� V�� WRGDV� HOODV� HODERUDGDV� FRQ�
HVWDELOL]DQWHV� FRPR� pVWHUHV� PRQR� \� GLDFLOJOLFpULGRV� GH�
iFLGRV�JUDVRV��JRPD�JHOODQD-[DQWDQD��R�JRPD�FDUUDJHQLQD��
UHVSHFWLYDPHQWH��$VLPLVPR��OD�DOWD�YLVFRVLGDG�GHO�KRPyOR�
JR� OiFWHR�$&���� VH� DWULEX\H� D� OD� DGLFLyQ� GH� �� JRPDV�� OD�
[DQWDQD�\�OD�JHOODQD��DVt�FRPR�DO�FRQWHQLGR�JUDVR�GHELGR�D�
OD�DGLFLyQ�GH�FUHPD�GH�FRFR��/D�JRPD�[DQWDQD�SRU�XQ�ODGR��
WLHQH�XQD�JUDQ�VROXELOLGDG�\�HVWDELOLGDG�HQ�DJXD��VH�KLGUDWD�
UiSLGDPHQWH� \� XQD� YH]� GLVSHUVD� IDFLOLWD� OD� UHWHQFLyQ� GH�
DJXD�SURGXFLHQGR�VROXFLRQHV�DOWDPHQWH�YLVFRVDV�SRU�OR�TXH�
QR�VH�UHTXLHUH�GH�DOWDV�FRQFHQWUDFLRQHV��DVLPLVPR��OD�JRPD�
JHOODQD� HV� XQ� DJHQWH� JHOLILFDQWH�� HVWDELOL]DQWH�� \� HVWUXFWX�
UDQWH�TXH�IRUPD�JHOHV�PX\�IXHUWHV�HQ�FRQFHQWUDFLRQHV�PX\�

)LJXUD����3DUiPHWURV�GH�FRORU��/��D��\�E��VDERU�FKRFRODWH�\�KRPyORJDV��'LIHUHQFLDV�HQ�ODV�OHWUDV�LPSOLFDQ�GLIHUHQFLDV�
VLJQLILFDWLYDV�HQWUH�FROXPQDV�GHO�PLVPR�SDUiPHWUR� 

EDMDV����������'H�DKt��HO�UHVXOWDGR�HV�XQD�EHELGD�FRQ�DOWD�
YLVFRVLGDG�FRPSDUDGD�FRQ�ODV�EHELGDV�OiFWHDV�� 

3RU�RWUR� ODGR�� VH�SXHGH�REVHUYDU�HO�GHFDLPLHQWR�GH� OD�
YLVFRVLGDG� PiV� SURQXQFLDGR� GHVGH� HO� LQLFLR� GHO� DQiOLVLV�
���V-���KDVWD����V-���YHORFLGDG�HQ�OD�FXDO�FRPHQ]y�HO�FRP�
SRUWDPLHQWR�OLQHDO��HQ�HO�TXH�\D�QR�GHSHQGH�OD�YLVFRVLGDG�
GH�OD�YHORFLGDG�GH�GHIRUPDFLyQ��(Q�JHQHUDO��OD�PD\RUtD�GH�
ODV�EHELGDV�OiFWHDV�\�XQD�KRPyORJD�������VH�HQFRQWUDURQ�
HQ�XQ�LQWHUYDOR�GH�HQWUH���\����P3D�V��/D�PHQRU�YLVFRVL�
GDG��WDO�\�FRPR�VH�HVSHUDED��IXH�OD�SUHVHQWDGD�SRU�%(����
GHELGR�D�OD�DGLFLyQ�GH�DJXD��\D�TXH�ORV�YDORUHV�GH�YLVFRVL�
GDG�VRQ�PD\RUHV�HQ�ORV�VLVWHPDV�GH�OHFKH�TXH�HQ�ORV�DFXR�
VRV��GHELGR�D� OD�FDQWLGDG�GH�VyOLGRV�SUHVHQWHV�HQ� OD� OHFKH�
�7iUUHJD��9pOH]�5XL]�\�&RVWHOO��������� 

/RV� HVIXHU]RV� FRUWDQWHV� VH� REVHUYDURQ� PD\RUHV� HQ�
%2�����$&����\�6$�����FRUUHVSRQGLHQWHV�FRQ�VX�YLVFRVL�
GDG� �%2���!$&���!6$������ PLHQWUDV� TXH� HO� PHQRU� VH�
SUHVHQWy�SDUD�%(���� �YpDVH� ILJXUD�����/DV�FXUYDV�GHO�HV�
IXHU]R� FRUWDQWH� IUHQWH� D� OD� YHORFLGDG� GH� GHIRUPDFLyQ�
PXHVWUDQ�SVHXGRSODVWLFLGDG�GH�ODV�EHELGDV�VLQ�XQ�HYLGHQWH�
HVIXHU]R�GH�FHGHQFLD��SRU�OR�TXH�ODV�FXUYDV�VH�PRGHOL]DURQ�
FRQ�OD�HFXDFLyQ������SUHVHQWDQGR�ORV�UHVXOWDGRV�HQ�OD�WDEOD�
���/DV�FXUYDV�IXHURQ�ELHQ�DMXVWDGDV�SRU�OD�HFXDFLyQ�����FRQ�
FRHILFLHQWHV� GH� FRUUHODFLyQ� FHUFDQRV� D� OD� XQLGDG�
�5�!��������/D�SVHXGRSODVWLFLGDG�PiV�HOHYDGD� IXH�REVHU�
YDGD�HQ�OD�PXHVWUD�$&�����FRQ�HO�tQGLFH�GH�IOXMR��Q��PH�
QRU��Q�������/D�PXHVWUD�%(����QR�PRVWUy�SVHXGRSODVWLFL�
GDG� �Q§���� FRUURERUDQGR�XQ�FRPSRUWDPLHQWR�1HZWRQLDQR�
FRQ�XQ� FRHILFLHQWH�GH� FRQVLVWHQFLD� �.��EDMR� �. ����P3D�
V��UHSUHVHQWDQGR�OD�EHELGD�PiV�IOXLGD��OR�TXH�VH�DWULEX\H�D�
OD�IDOWD�GH�JRPDV�\�D�OD�LQFRUSRUDFLyQ�GH�DJXD�\�OHFKH�GHV�
FUHPDGD� �FRQWHQLGR� JUDVR� �������� HQ� OD� IyUPXOD�� /RV�
FRHILFLHQWHV�GH�FRQVLVWHQFLD�PiV�DOWRV�IXHURQ�REWHQLGRV�GH�
ODV�FXUYDV�GH�%2�����$&�����+(����\�6$����FRQ�YDOR�
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0XHVWUDV 9LVFRVLGDG� 
�P3D�V� 

&RHILFLHQWH�GH�FRQVLVWHQFLD� 
�P3D�V� ËQGLFH�IOXMR�Q��DGLPHQVLRQDO� 5� 

0(3$�D ���� �� ����� ����� 

0(9%�D ���� �� ����� ����� 

6$���D ����� �� ����� ����� 

6(���D ���� �� ����� ����� 

18���D ����� ���� ����� ����� 

+(���D ����� ��� ����� ����� 

%2���D ����� ��� ����� ����� 

60���D ����� ���� ����� ����� 

$/���D ����� �� ����� ����� 

%(���D ���� ���� ����� ����� 

/$���D ���� �� ����� ����� 

$&���D�E ����� ��� ����� ����� 

6,���D�E ���� �� ����� ����� 

7DEOD����3DUiPHWURV�GH�IOXMR�GH�EHELGDV�VDERU�FKRFRODWH�\�KRPyORJDV�DMXVWDGDV�DO�PRGHOR�GH�/H\�GH�3RWHQFLD��/3��D�����& 

UHV�GH���������������\����P3D�V��UHVSHFWLYDPHQWH��(O�UHVWR�
GH� ODV�EHELGDV�SUHVHQWDURQ�XQ�FRPSRUWDPLHQWR� LQWHUPHGLR�
FRQ�FRHILFLHQWHV�GH�FRQVLVWHQFLD�GH�HQWUH����\������P3D�V�\�
EDMRV�tQGLFHV�GH�IOXMR��Q��������$O�UHDOL]DU�HO�DQiOLVLV�HVWD�
GtVWLFR�GH�ORV�GDWRV�VH�REVHUYy�TXH�H[LVWHQ�GLIHUHQFLDV�VLJ�
QLILFDWLYDV�HQ�OD�YLVFRVLGDG��VLHQGR�%2����OD�PiV�DOWD�SRU�
HQFLPD� GH� 6$���� \� $&����� PLVPDV� TXH� QR� SUHVHQWDURQ�
GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�HOODV��SHUR�Vt�FRQ�HO�UHVWR�GH�
ODV�EHELGDV��%2����!�6$�����$&���!!!HO�UHVWR�GH�EHEL�
GDV!!!�%(����� 

&RORU�GH�EHELGDV�OiFWHDV�\�KRPyORJDV 

6H�HQFRQWUy�XQD�JUDQ�YDULDELOLGDG�HQ�ORV�SDUiPHWURV�GH�
FRORU�GH�ODV�EHELGDV��YpDVH�ILJXUD�����/D�OXPLQRVLGDG��/��
VH�REVHUYy�HQWUH������\������XQLGDGHV�VLHQGR�ODV�PXHVWUDV�
$/����� 6(����� +(����� ODV� PHQRV� REVFXUDV� �/ ������
�����\�������UHVSHFWLYDPHQWH���/D�PXHVWUD�PiV�REVFXUD�IXH�
OD� 60���� SUHVHQWDQGR� ����� XQLGDGHV� GH� OXPLQRVLGDG�� (O�
SDUiPHWUR� /� HVWi� GHWHUPLQDGR� VREUH� WRGR� SRU� HO� FDFDR�
LQWHJUDGR�D�OD�IyUPXOD��\D�TXH�H[LVWHQ�XQ�JUDQ�Q~PHUR�GH�
IRUPXODFLRQHV�HQ�SROYR�GH�HVWH�LQJUHGLHQWH�SUHVHQWDQ�FROR�
UHV� PX\� GLYHUVRV� TXH� YDQ� GHVGH� PDUUyQ� FDQHOD�� FREUL]R��
KDVWD� FDIp� REVFXUR�� DVLPLVPR�� DOJXQDV� EHELGDV� DxDGLHURQ�
FRORUDQWHV�DUWLILFLDOHV� OR�TXH�UHVXOWD�HQ�XQD�JUDQ�YDULDELOL�
GDG�HQ� OD�FRORUDFLyQ��3RU�HMHPSOR��HQ� OD�EHELGD�6(����VH�
DxDGLHURQ�ORV�FRORUDQWHV�FDUDPHOR�,9�\�D]XO�EULOODQWH�)&)��
PDQWHQLHQGR�XQR�GH� ORV�YDORUHV�PiV�DOWRV�GH�/��HQ�FRQ�
WUDVWH��SDUD�60����VH�DxDGLHURQ�URMR�����D]XO���\�DPDULOOR�
��� SUHVHQWDQGR� HO�PHQRU� YDORU� GH� OXPLQRVLGDG��7RGDV� ODV�
PXHVWUDV� WLHQGHQ� D� FRORUDFLRQHV� URMDV� �D� SRVLWLYR�� HQWUH�
����\������XQLGDGHV���HO�SDUiPHWUR�GH�FRORU�D�PiV�DOWR�IXH�
SUHVHQWDGR�SRU� OD�PXHVWUD�60�����GHELGR�D� OD�DGLFLyQ�GH�
FRORUDQWH�URMR��HQ�FRQWUDVWH�$/����SUHVHQWy�HO�PHQRU�YDORU�
GH�D�FRQ�OD�FRORUDFLyQ�PHQRV�URML]D��(O�SDUiPHWUR�GH�FR�
ORU� E� �����-����� XQLGDGHV�� SUHVHQWy� YDORUHV� SRVLWLYRV�

�FRORUHV� DPDULOORV�� HQ� WRGDV� ODV� EHELGDV�� VLHQGR� HO� YDORU�
PiV� DOWR� DTXHO� GH� OD� EHELGD� 60����� QXHYDPHQWH� SRU� OD�
DGLFLyQ� GH� FRORUDQWHV�� (O� DQiOLVLV� HVWDGtVWLFR�PRVWUy� GLIH�
UHQFLDV� VLJQLILFDWLYDV� HQWUH� ODV� EHELGDV�SDUD� ORV� WUHV� SDUi�
PHWURV�GH�FRORU�D�\�E�VLHQGR�PiV�DOWRV�SDUD�60�����DVt�
FRPR�GHO�SDUiPHWUR�/��$/���!!UHVWR�GH�EHELGDV�� 

'LVFXVLyQ�\�FRQFOXVLRQHV� 

/D�IRUPXODFLyQ�GH�EHELGDV�OiFWHDV�\�KRPyORJDV�HV�FUX�
FLDO�HQ�HO�GHVDUUROOR�GH�QXHYRV�SURGXFWRV��ORV�LQJUHGLHQWHV�
LPSDFWDQ�GH�PDQHUD�VLJQLILFDWLYD�HQ�HO�FRPSRUWDPLHQWR�DO�
IOXMR�\�HO�FRORU��/RV� LQJUHGLHQWHV�PiV� LPSRUWDQWHV�SDUD�HO�
FRQWURO� GHO� IOXMR� IXHURQ� ODV� JRPDV�� TXH� LQFUHPHQWDQ� ORV�
FRHILFLHQWHV�GH�FRQVLVWHQFLD�\�FRQILHUHQ�SVHXGRSODVWLFLGDG��
6LQ�HPEDUJR�� OR�DQWHULRU�GHSHQGHUi�HQ�JUDQ�PHGLGD�GH� OD�
FRQFHQWUDFLyQ�D�ODV�FXDOHV�VRQ�XWLOL]DGDV�\�VL�VH�HQFXHQWUDQ�
LQWHUDFWXDQGR�VLQpUJLFDPHQWH�FRQ�RWUDV�JRPDV��/DV�JUDVDV�
\�SURWHtQDV�SXHGHQ�FRQIHULU�XQ�DOWR�JUDGR�GH�FRQVLVWHQFLD�H�
LQFOXVLYH��DOJ~Q�JUDGR�GH�JHOLILFDFLyQ�SXGLHQGR�VHU�VXVWLWX�
WRV�GH�ODV�JRPDV� 

/D� YLVFRVLGDG� \� SVHXGRSODVWLFLGDG� PiV� DOWDV� IXHURQ�
SUHVHQWDGDV�SRU� XQ�KRPyORJR� OiFWHR�TXH�QR� WLHQH� JRPDV��
VLQ� HPEDUJR�� HO� FRPSRUWDPLHQWR� DO� IOXMR� VH� DWULEX\H� D� OD�
DGLFLyQ�GH�D]~FDU��TXL]i�XQD�JUDQ�FDQWLGDG��VyOLGRV�GH�FD�
FDR�\�DJHQWHV�HPXOVLRQDQWHV�TXH�PRGLILFDQ�ODV�FDUDFWHUtV�
WLFDV�GH�OD�IDVH�GLVSHUVD��DIHFWDQGR�OD�HVWDELOLGDG��HVWUXFWX�
UD�\�HO�FRPSRUWDPLHQWR�UHROyJLFR� 

/RV� KRPyORJRV� OiFWHRV� UHTXLHUHQ� GH� OD� XWLOL]DFLyQ� GH�
JRPDV�� SDUD� DOFDQ]DU� HO� FRPSRUWDPLHQWR� UHROyJLFR� GH� ODV�
EHELGDV�OiFWHDV��TXH�OHV�FRQILHUHQ�SURSLHGDGHV�HPXOVLRQDQ�
WHV��HVSHVDQWHV�\�JHOLILFDQWHV� 

/DV� PRGHODFLRQHV� GH� ODV� FXUYDV� GH� IOXMR� PHGLDQWH� OD�
HFXDFLyQ�GH�/H\�GH�3RWHQFLD� IXHURQ� DGHFXDGDV�� FRQ� DOWRV�
FRHILFLHQWHV�GH�FRUUHODFLyQ��$QWHULRUPHQWH�5DPtUH]-6XFUH�
\� 9pOH]-5XL]� ������� SUHSDUDURQ� OHFKHV� VDERUL]DGDV� FRQ�

D�&DUDFWHUtVWLFDV�GH�OD�PXHVWUD�PRVWUDGD�HQ�7DEOD��� 
E�%HELGD�KRPyORJD�OiFWHD 



7ODPDWL����������������-��������������������������������������������������� 

�� 

FDMHWD�� FRQ� FRHILFLHQWHV� GH� FRQVLVWHQFLD� PD\RUHV� �HQ� XQ�
LQWHUYDOR�GH����-����P3D�V��\�PD\RUHV�tQGLFHV�GH�IOXMR��Q �
����-�������6LQ�HPEDUJR��HO�FRPSRUWDPLHQWR�IXH�GH�IOXLGRV�
+%� �+HUVFKHO-%XNOH\�� HQ�GRQGH� VH�SUHVHQWDURQ� HVIXHU]RV�
GH� FHGHQFLD� GH� KDVWD� ���� P3V�� D� GLIHUHQFLD� GHO� SUHVHQWH�
HVWXGLR��/R�DQWHULRU�GHELGR�D�OD�XWLOL]DFLyQ�GH�FDMHWD�HQ�OD�
PDWUL]�� \D� TXH� HVWD� VH� WUDWD� GH� OHFKH� GH� FDEUD� DGLFLRQDGD�
FRQ�JOXFRVD�\�FRQFHQWUDGD�SRU�HYDSRUDFLyQ� 

/D�YDULDELOLGDG�GH�ORV�SDUiPHWURV�GH�FRORU�VH�GHEH�D�OD�
HQRUPH� FDQWLGDG� GH� LQJUHGLHQWHV� TXH� VH� LQFOX\HQ� HQ� ODV�
IyUPXODV�� DXQDGR� D� OD� DGLFLyQ�GH� FRORUDQWHV�TXH� ODV� DIHF�
WDQ��/R�DQWHULRU�\D�KD�VLGR�UHSRUWDGR�HQ�RWURV�HVWXGLRV�HQ�
GRQGH�VH�HQFRQWUDURQ�DPSOLRV�LQWHUYDORV�GH�FDPELR�QHWR�GH�
FRORU� GH� KDVWD� ����� DIHFWDGR� HQ� PD\RU� SURSRUFLyQ� SRU� HO�
DOPDFHQDPLHQWR��5DPtUH]-6XFUH�\�9pOH]-5XL]�������� 

(O� IOXMR� \� HO� FRORU� FRUUHVSRQGHQ� D� GRV� UHVSXHVWDV� LP�
SRUWDQWtVLPDV� GH� FDOLGDG� GH� EHELGDV� OiFWHDV� GH� FRQVXPR�
ILQDO�� TXH� SRGUtDQ� VHU� FRPSOHPHQWDGDV� FRQ� HVWXGLRV� GH�
UHRPHWUtD�PHGLDQWH�HVSHFWURV�PHFiQLFRV�\�FRQ�HVWXGLRV�GH�
DWULEXWRV�VHQVRULDOHV�\�EURPDWROyJLFRV� 

$JUDGHFLPLHQWRV 

/RV� DXWRUHV� DJUDGHFHQ� DO� &21$&<7� SRU� HO� ILQDQFLD�
PLHQWR� GHO� SUR\HFWR� ������� ³)RUPXODFLyQ� GH� XQD� EHELGD�
OiFWHD�IXQFLRQDO�VDERU�FKRFRODWH�EDMD�HQ�FDORUtDV´�GHO�)RQ�
GR�GH�3UR\HFWRV�GH�(VWtPXORV�D�OD�,QQRYDFLyQ������ 

5HIHUHQFLDV 

$JXGHOR-*RPp]��'��$���\�%H\RGD-0HMLD��2����������&RP�
SRVLFLyQ�QXWULFLRQDO�GH�OD�OHFKH�GH�JDQDGR�YDFXQR��5HYLV�
WD�/DVDOOLVWD�GH�,QYHVWLJDFLyQ�������-��� 

0DUWtQH]��0��'HO�3���0D\R������������3URGXFFLyQ�GH�OHFKH�
VXSHUDUi�ORV��������PLOORQHV�GH�OLWURV�HQ�HO�������(O�(FR�
QRPLVWD��2EWHQLGR�GH� 
�KWWSV���ZZZ�HOHFRQRPLVWD�FRP�P[�HPSUHVDV�3URGXFFLRQ

-GH-OHFKH-VXSHUDUD-ORV-�����-PLOORQHV-GH-OLWURV-HQ-HO-
����-��������-�����KWPO� 

0RUHQR-$UULEDV��0��9����������/D�LPSRUWDQFLD�GHO�FRORU�HQ�
ORV�DOLPHQWRV��5HYLVWD�$OLPHQWDULD�/HJDOLPHQWDULD������-
��� � 2EWHQLGR� GH�� KWWSV���ZZZ�UHYLVWDDOLPHQWDULD�HV�
IRWRVBQRWLFLDV�3')�����SGI� 

3DVTXHO��$�� ��������*RPDV��XQD�DSUR[LPDFLyQ�D� OD� LQGXV�
WULD� GH� DOLPHQWRV�� 5HYLVWD� DPD]yQLFD� GH� LQYHVWLJDFLyQ�
DOLPHQWDULD���������-�� 

5DPtUH]-6XFUH��0��2��\�9pOH]-5XL]��-��)����������(IHFWR�GH�
OD� LQFRUSRUDFLyQ� GH� HVWDELOL]DQWHV� HQ� OD� YLVFRVLGDG� GH�
EHELGDV�OiFWHDV�QR�IHUPHQWDGDV��76,$��7HPDV�6HOHFWRV�GH�
,QJHQLHUtD�GH�$OLPHQWRV���������-�����2EWHQLGR�GH��KWWS���
ZZZ�XGODS�P[�:3�WVLD�ILOHV�1R�-9RO-��76,$-����-
5DPLUH]-6XFUH-HW-DO-�����SGI 

5DPtUH]-6XFUH�� 0�� 2�� \� 9pOH]-5XL]�� -�� )�� �������� 7KH�
SK\VLFRFKHPLFDO� DQG� UKHRORJLFDO� SURSHUWLHV� RI� D� PLON�
GULQN�IODYRXUHG�ZLWK�FDMHWD��D�0H[LFDQ�FDUDPHO�MDP��,Q�
WHUQDWLRQDO�-RXUQDO�RI�'DLU\�7HFKQRORJ\������������-���� 

6HUYLFLR� GH� ,QIRUPDFLyQ� $OLPHQWDULD� \� 3HVTXHUD�� ��������
([SHFWDWLYDV� GH� 3URGXFFLyQ� $JURSHFXDULD� \� 3HVTXHUD�
������ � 6,$3�� 2EWHQLGR� GH�� KWWSV���ZZZ�JRE�P[�VLDS�
DUWLFXORV�H[SHFWDWLYDV-GH-SURGXFFLRQ-DJURSHFXDULD-\-
SHVTXHUD-����-������"LGLRP HV 

7iUUHJD��$���9pOH]�5XL]�� -�� )�� \�&RVWHOO�� (�� �������� ,QIOX�
HQFH�RI�PLON�RQ�WKH�UKHRORJLFDO�EHKDYLRXU�RI�FURVVOLQNHG�
ZD[\� PDL]H� DQG� WDSLRFD� VWDUFK� GLVSHUVLRQV�� )RRG� 5H�
VHDUFK�,QWHUQDWLRQDO������������-���� 

9pOH]-5XL]��-��)��\�%DUERVD-&iQRYDV��*��9��������5KHRORJ�
LFDO� SURSHUWLHV� RI� VHOHFWHG� GDLU\� SURGXFWV�� &ULWLFDO� 5H�
YLHZV�LQ�)RRG�6FLHQFH�DQG�1XWULWLRQ������������-���� 

9LOOHJDV��%�� \�&RVWHOO�(�� ������)ORZ�EHKDYLRXU�RI� LQXOLQ-
PLON� EHYHUDJHV�� ,QIOXHQFH� RI� LQXOLQ� FKDLQ� OHQJWK� DQG� RI�
PLON� IDW� FRQWHQWH�� ,QWHUQDWLRQDO� 'DLU\� -RXUQDO�� �������
���-���� 


