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(O� WpUPLQR�PDULQDGR� HV� HO� SURFHVR�PHGLDQWH� HO� FXDO�
HV� LQFRUSRUDGR� HQ� OD� FDUQH� XQD� VROXFLyQ� DFXRVD� X�
ROHRVD�� TXH� SXHGH� FRQWHQHU� GLIHUHQWHV� LQJUHGLHQWHV�
\�R�DGLWLYRV��VDO��IRVIDWR��SURWHtQD��HQWUH�RWURV����FRQ�HO�
REMHWLYR�GH�PHMRUDU�HO�VDERU��SURSRUFLRQDU�VXDYLGDG�R�
UHDO]DU�DWULEXWRV�FRPR�FRORU�\�MXJRVLGDG��(O�SURFHVR�GH�
PDULQDGR�UHDOL]DGR�PHGLDQWH�OD�LQ\HFFLyQ�FRQWURODGD�GH�
XQD�VDOPXHUD�SHUPLWH�PD\RU�UHWHQFLyQ�GH�OtTXLGRV�HQ�
OD�FRFFLyQ��3HVH�D�OD�SRFD�LQIRUPDFLyQ�H[LVWHQWH�VREUH�
PDULQDGR�HQ�FDUQH��HVWXGLRV�UHFLHQWHV�KDQ�GHPRVWUD�
GR�TXH�HO�PDULQDGR�HQ�OD�IDVH�DQWHULRU�DO�ULJRU�PRUWLV��
SXHGH� UHGXFLU� ORV�HIHFWRV�QHJDWLYRV�FDXVDGRV�SRU� OD�
FRQGLFLyQ�36(��SiOLGD��EODQGD�\�H[XGDWLYD��\�PHMRUDU�
OD�FDOLGDG�ILQDO�>�@�

$Vt�� HO� HIHFWR�GHO�PDULQDGR�VREUH� OD� FDUQH�VH�SRGUtD�
UHVXPLU�HQ���SXQWRV�FODYH���$XPHQWDU�OD�UHWHQFLyQ�GH�
DJXD�GXUDQWH�OD�FRFFLyQ��LQFOXVR�FXDQGR�VH�SURGXFH�XQ�
H[FHVR�GH�FRFFLyQ��\�SRU�WDQWR�PiV�MXJRVLGDG�>�@��UHODMDU�
ODV�ILEUDV�PXVFXODUHV�GDQGR�OXJDU�D�XQ�SURGXFWR�PiV�
WLHUQR�\�PiV�IiFLOPHQWH�PDVWLFDEOH�>�������@��FXDQGR�HV�
XWLOL]DGR�FORUXUR�GH�FDOFLR�FRPR�DFWLYDGRU�GHO�FRPSOHMR�
FDOSDLQD�FDOSDVWDWLQD��DGLFLyQ�XQLIRUPH�GH�VDO�\�VDERUHV�
HVSHFtILFRV��PHMRUDU�OD�FDOLGDG�GH�OD�FDUQH�36(�>�@��/DV�
GLIHUHQWHV�OHJLVODFLRQHV�GH�FDGD�SDtV��SHUPLWH�R�SURKtEH�
OD�XWLOL]DFLyQ�GH�PDULQDGRV�HQ�FDUQHV�FRPHVWLEOHV��DVt�
FRPR�HO�SRUFHQWDMH�GH�DSOLFDFLyQ�

(O�PDULQDGR�SXHGH� UHDOL]DUVH�VREUH�FXDOTXLHU� WLSR�GH�
P~VFXOR�FiUQLFR�GH�FHUGR��YDFD��SROOR��SDYR��FRUGHUR��
HQWUH�RWURV��7UDGLFLRQDOPHQWH�KDQ�VLGR�XWLOL]DGRV� WUHV�
PpWRGRV�SDUD�HODERUDU�SURGXFWRV�PDULQDGRV��LQPHUVLyQ��
LQ\HFFLyQ�\�PDVDMH��(O�PpWRGR�GH�PDULQDGR�PiV�ILDEOH��
VHJXUR�\�PRGHUQR�HV�OD�LQ\HFFLyQ��FRQ�HO�FXDO�HV�RE�
WHQLGD�XQD�GLVWULEXFLyQ�KRPRJpQHD�GH�ORV�LQJUHGLHQWHV�
GHO�PDULQDGR�HQ�WRGD�OD�SLH]D�FiUQLFD��(O�PDULQDGR�GHEH�
SRVHHU�OD�SURSLHGDG�GH�DXPHQWDU�OD�FDSDFLGDG�GH�UHWHQ�
FLyQ�GH�DJXD�\��SRU�WDQWR��HO�HIHFWR�VREUH�OD�MXJRVLGDG�\�
WH[WXUD�GH�OD�FDUQH�>�@��8Q�LQFUHPHQWR�GHO�UHQGLPLHQWR�
GHO�SURGXFWR�SXHGH�VHU�XQ�IDFWRU�HFRQyPLFR�D�WHQHU�HQ�
FXHQWD��SHUR�SDUD�TXH�HVWH�VHD�DGPLWLGR�SRU�XQ�PHUFDGR�
H[LJHQWH��GHEH�DSRUWDU�FDOLGDG�RUJDQROpSWLFD�DO�SURGXFWR�
ILQDO��HQ�FDVR�FRQWUDULR�VHUi�YLVWR�VRODPHQWH�FRPR�XQ�
EHQHILFLR�SDUD�HO�SURGXFWRU�>����@�

'HQWUR�GH�ORV�LQJUHGLHQWHV�XWLOL]DGRV�HQ�OD�VDOPXHUD��OD�
VDO�WLHQH�XQ�SDSHO�EiVLFR�HQ�HO�DXPHQWR�GH�OD�FDSDFL�

GDG�GH�UHWHQFLyQ�GH�DJXD��UHGXFLHQGR�HO�GUHQDMH�\�ODV�
SpUGLGDV�SRU�FRFFLyQ��,QWHUYLHQH�HQ�HO�SXQWR�LVRHOpFWULFR�
GH�ODV�SURWHtQDV��DXPHQWD�OD�VHSDUDFLyQ�HQWUH�FDGHQDV��
SHUPLWLHQGR�TXH�ORV�LRQHV�FORUXUR��FDUJD�QHJDWLYD��VH�
XQDQ�D�ODV�FDGHQDV�SURWHLFDV�FDUJDGDV�SRVLWLYDPHQWH�
LQFUHPHQWDQGR� DVt� ODV� IXHU]DV� UHSXOVLYDV�� 'H� HVWD�
PDQHUD��OD�PDWUL]�WULGLPHQVLRQDO�GH�OD�SURWHtQD�VH�DEUH��
GDQGR�OXJDU�D�TXH�XQ�PD\RU�Q~PHUR�GH�FDUJDV�TXHGHQ�
H[SXHVWDV�SDUD�XQLUVH�D�PROpFXODV�GH�DJXD�>�@�

/RV�IRVIDWRV�PHMRUDQ�OD�FDSDFLGDG�GH�UHWHQFLyQ�GH�DJXD�
\�UHWDUGDQ�OD�UDQFLGH]�R[LGDWLYD�GH�SURGXFWRV�FiUQLFRV�
>�@��OD�DGLFLyQ�GH�IRVIDWRV�DOFDOLQRV�D�ORV�PDULQDGRV�WLHQH�
HO�HIHFWR�GH�HOHYDU�HO�S+�GHO�WHMLGR�PXVFXODU�\�DXPHQWD�
OD�IXHU]D�LyQLFD�HQ�OD�IDVH�DFXRVD�GH�OD�FDUQH�>�@��

/DV� SURWHtQDV� QR� FiUQLFDV� DxDGLGDV� D� ODV� VDOPXHUDV�
WLHQHQ� FDSDFLGDG� JHOLILFDQWH�� SHUR� SRU� Vt�PLVPDV� QR�
LQWHUYLHQHQ�HQ�OD�FDSDFLGDG�GH�UHWHQFLyQ�GH�DJXD�GH�ODV�
SURWHtQDV�FiUQLFDV��FRPR�HV�HO�FDVR�GH�ORV�IRVIDWRV��/D�
UHWHQFLyQ�GH�DJXD�GH� ODV�SURWHtQDV�DxDGLGDV�VH�GHEH�
D�OD�FDSDFLGDG�GH�JHOLILFDFLyQ��OD�FXDO�JHQHUDOPHQWH�HV�
LQGXFLGD�SRU�HO�FDORU��(Q�IUtR�SRVHHQ�SRFD�FDSDFLGDG�GH�
JHOLILFDFLyQ�\�HV�REVHUYDGR�FXDQGR�OD�VDOPXHUD�R�PDUL�
QDGR�VH�YXHOYH�PiV�YLVFRVD��/RV�KLGURFRORLGHV�VRQ�PR�
OpFXODV�DOWDPHQWH�KLGURItOLFDV�TXH�DFW~DQ�VREUH�HO�DJXD�
OLEUH�FRQVLJXLHQGR�UHGXFLU�OD�PRYLOLGDG�\�DXPHQWDQGR�
OD� YLVFRVLGDG�� LQWHUDFFLRQDQ� FRQ� RWURV� FRPSRQHQWHV�
DOLPHQWDULRV�PHMRUDQGR� OD� DSWLWXG� SDUD� GHWHUPLQDGDV�
DSOLFDFLRQHV��8QD�PH]FOD� GH� HVWDELOL]DQWHV� VXHOH� VHU�
PiV�HILFD]�TXH�FXDOTXLHUD�GH�HOORV�SRU�VHSDUDGR�>����
��@��/RV�HIHFWRV�GH�OD�FDUUDJHQLQD�HQ�OD�UHWHQFLyQ�GH�
DJXD�\�OD�FDSDFLGDG�GH��JHOLILFDFLyQ�HQ��SURGXFWRV�FiU�
QLFRV�KDQ�VLGR�DPSOLDPHQWH�HVWXGLDGRV��9DULRV�DXWRUHV�
UHSRUWDQ�XQD�PHMRU�UHWHQFLyQ�GH�DJXD�HQ�OD�SUHVHQFLD�
GH�FDUUDJHQLQD�>�������@��(Q�OD�LQGXVWULD�GH�OD�FDUQH��
OD�FDUUDJHQLQD�HV�XWLOL]DGD�FRPR�DJHQWH�JHOLILFDQWH�\�
SHUPLWH�OD�UHGXFFLyQ�HQ�HO�FRQWHQLGR�GH�JUDVD�HQ�SUR�
GXFWRV�FiUQLFRV�FRPR�VDOFKLFKDV�WLSR�)UDQFIRUW�>��@��(Q�
SURGXFWRV�FiUQLFRV�FRFLGRV��OD�FDUUDJHQLQD�HV�XWLOL]DGD�
SDUD�PHMRUDU�OD�UHWHQFLyQ�GH�KXPHGDG��IRUPDQGR�UHGHV�
WULGLPHQVLRQDOHV�TXH�GDQ�OXJDU�D�OD�IRUPDFLyQ�GH�JHO��
WDPELpQ�D\XGD�DO�UHQGLPLHQWR�HQ�OD�FRFFLyQ�\�DO�FRUWH�
HQ�URGDMDV�KDFLHQGR�HO�SURGXFWR�ILQDO�PiV�MXJRVR�>��@��

/D�JRPD�[DQWDQD�HV�XQ�DGLWLYR�FiUQLFR�TXH�SDUWLFLSD�HQ�
OD�FRQVWUXFFLyQ�GH�OD�WH[WXUD��HVWDELOLGDG�\�OD�HPXOVLIL�
FDFLyQ�GHELGR�D�OD�FDSDFLGDG�GH�OLJDU�HO�DJXD�\�IRUPDU�
JHOHV�HQ�FDUQHV�SURFHVDGDV�EDMDV�HQ�JUDVD�>������@��
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$GHPiV�SURYHH�XQD�H[FHOHQWH�VXVSHQVLyQ�SDUD�VyOLGRV�
LQVROXEOHV�\�DFHLWHV��SRU�HVWD�UD]yQ�HV�PX\�XWLOL]DGD�SDUD�
HVWDELOL]DU�VLVWHPDV�FRQ�DOWR�FRQWHQLGR�GH�JUDVD�FRPR�
HQ�VDOFKLFKDV�)UDQFIRUW��LQGLFDQGR�WDPELpQ�TXH�OD�JRPD�
[DQWDQD�SXHGH�VHU�XQ�VXVWLWXWR�GH�OD�JUDVD�>��@��/D�JRPD�
JXDU�SURGXFH�XQD�DOWD�YLVFRVLGDG�HQ�VROXFLRQHV�HQ�IUtR��
HV�XQ�EXHQ�HVWDELOL]DGRU�\�DJOXWLQDQWH�GH�DJXD�HQ�ORV�
SURGXFWRV�FiUQLFRV��1R�WLHQH�OD�FDSDFLGDG�GH�JHOLILFDU��
SHUR�UHDFFLRQD�GH�IRUPD�VLQpUJLFD�FRQ�OD�JRPD�[DQWDQD�
GDQGR�OXJDU�D�XQ�DXPHQWR�GH�OD�YLVFRVLGDG��(VWD�Pi[LPD�
YLVFRVLGDG�HV�DWULEXLGD�D�OD�VLQHUJLD�LQWHUPROHFXODU�TXH�
D\XGD� D� GHVDUUROODU� XQD� UHG�PiV� IXHUWH� TXH� FXDQGR�
HV� XWLOL]DGD� LQGLYLGXDOPHQWH� >��@�� (O� REMHWLYR� GH� HVWD�
LQYHVWLJDFLyQ�IXH�YDORUDU�HO�FRPSRUWDPLHQWR�WL[RWUySLFR�
GH�ORV�KLGURFRORLGHV�JRPD�[DQWDQ��JRPD�JXDU�\�JRPD�
FDUUDJHQLQD��FRPR�DJHQWHV�HVSHVDQWHV�HQ�OD�VDOPXHUD�
XWLOL]DGD�SDUD�HO�PDULQDGR�GH�FDUQHV��

)XHURQ�XWLOL]DGRV�ORV�KLGURFRORLGHV�[DQWDQD��JXDU�\�FD�
UUDJHQLQD�H�LQFRUSRUDGRV�HQ�XQD�VDOPXHUD�FRQWHQLHQGR�
VDO������IRVIDWR������SURWHtQD�GH�VR\D�DLVODGD�����H�
KLGURFRORLGH�����

3RU�PHGLR�GHO�GLVHxR�GH�PH]FODV�FRQ�DUUHJOR�FXDGUiWLFR�
´ODWWLFHµ�IXHURQ�GHILQLGRV�ODV�PH]FODV�PiV�DGHFXDGDV�
XWLOL]DQGR�HO�DQiOLVLV�GH�VXSHUILFLH�GH�UHVSXHVWD�GH�FDGD�
KLGURFRORLGH��HFXDFLyQ�����VHxDODQGR�HQ�FDGD�FDVR��HO�
SRUFHQWDMH�GH�SDUWLFLSDFLyQ�GH�FDGD�XQR�GH�ORV�KLGUR�
FRORLGHV��GHILQLHQGR�OD�FRQFHQWUDFLyQ�ILQDO��7DEOD����

� � � � � �����(F���

�5�!�������

(O�FRPSRUWDPLHQWR�GH�ODV�GLIHUHQWHV�PH]FODV�IXH�DMXVWD�
GR�DO�PRGHOR�GH�+HUVKHO�%XONOH\��GRQGH�IXH�GHWHUPLQDGR�
HO�tQGLFH�GH�WL[RWURStD��ORV�UHVXOWDGRV�REWHQLGRV�IXHURQ�

XWLOL]DGRV�PDV� DGHODQWH� SDUD� HOHJLU� OD�PHMRU�PH]FOD�
HQWUH� ORV� KLGURFRORLGHV�� 3DUD� HO� DQiOLVLV� HVWDGtVWLFR�
GH� ORV�YDORUHV�REWHQLGRV� IXH�XWLOL]DGR�HO�SURJUDPD�5�
�7KH�5�)RXQGDWLRQ�IRU�6WDWLVWLFDO�&RPSXWLQJ���YHUVLyQ�
�������0DU\ODQG��86$��FRQ�XQ�PRGHOR�GH�VXSHUILFLH�GH�
UHVSXHVWD� FRQ� GLVHxR� GH�PH]FODV�� GRQGH� OD� YDULDEOH�
UHVSXHVWD�IXH�WL[RWURStD��

3DUD�FDGD�HQVD\R��IXH�DGLFLRQDGR�HQ�XQ�EHDNHU�FLQFR�
JUDPRV�GH�OD�PH]FOD�ySWLPD�GH�ORV�KLGURFRORLGHV�UH�
VXOWDGR�GH�OD�SULPHUD�HWDSD��D�OD�VDOPXHUD�HVWiQGDU��IXH�
UHDOL]DGD�OD�GLVSHUVLyQ�HQ�DJXD�\�DGLFLRQDGD�OHQWDPHQWH�
OD�PH]FOD�VHFD��XVDQGR�YHORFLGDG�DQJXODU�GH������UH�
YROXFLRQHV�SRU�PLQXWR��\�PDQWHQLHQGR�OD�DJLWDFLyQ�SRU�
YHLQWH�PLQXWRV��/D�PXHVWUD�IXH�FDOHQWDGD�HQ�EDxR�0DUtD�
\�DJLWDGD�D�����UHYROXFLRQHV�SRU�PLQXWR��XWLOL]DQGR�WUHV�
WHPSHUDWXUDV� ����&�� ���&� \� ���&��� SRVWHULRUPHQWH�
IXHURQ�UHSRVDGDV�D�WHPSHUDWXUD�DPELHQWH�GXUDQWH����
PLQXWRV��DQWHV�GH�UHDOL]DU�ODV�SUXHEDV�UHRPpWULFDV�

)XH� XWLOL]DGR� HO�PXVFXOR� VHPLWHQGLQRVR� �
�� DGTXLULGR� HQ� HO�PHUFDGR� ORFDO�� IUHVFR� \�

UHIULJHUDGR��)XHURQ�XWLOL]DGRV�GRV�P~VFXORV�HQWUH�����
\� ���J� SDUD� FDGD� WUDWDPLHQWR�� &RQWURO��PXHVWUD� GH�
FDUQH�VLQ�PDULQDU�\�WUHV�WUDWDPLHQWRV�$�������PH]FOD�
GH�KLGURFRORLGHV��%�����PH]FOD�GH�KLGURFRORLGHV��&��
�����PH]FOD�GH�KLGURFRORLGHV��)XHURQ�UHDOL]DGDV�WUHV�
UHSOLFDV�SRU�FDGD�WUDWDPLHQWR�GXUDQWH�WUHV�VHPDQDV��/D�
VDOPXHUD�IXH�LQ\HFWDGD�XWLOL]DQGR�XQD�,Q\HFWRUD�LQGXV�
WULDO��,Q\HFWRUD�GH�VDOPXHUD�:(*��,OOLQRLV��86$��PRGHOR�
���FDSDFLGDG����OLWURV�SUHVLyQ����SVL��\�XWLOL]DGD�HQ�ORV�
WUHV�WUDWDPLHQWRV��/D�PH]FOD�ySWLPD�GH�KLGURFRORLGHV�
XWLOL]DGD�IXH�GH�����GH�[DQWDQ�\�����GH�FDUUDJHQLQD��

�&RQFHQWUDFLyQ�SRUFHQWXDO�GH�KLGURFRORLGHV�FDUUDJHQLQD��
JXDU�\�[DQWDQD�HQ�VDOPXHUDV�SDUD�PDULQDGR�GH�FDUQHV�URMDV�

+LGURFRORLGH 5HSOLFDV 3RUFHQWDMH
*XDU 'RV�UHSOLFDV ����
;DQWDQD 'RV�UHSOLFDV ����
&DUUDJHQLQD 'RV�UHSOLFDV ����
*XDU��[DQWDQD 'RV�UHSOLFDV �������
*XDU��FDUUDJHQLQD 'RV�UHSOLFDV �������
;DQWDQD��FDUUDJHQLQD 'RV�UHSOLFDV �������
;DQWDQD²FDUUDJHQLQD�JXDU 7UHV�UHSOLFDV ������������
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HVWD�PH]FOD�IXH�SUHSDUDGD�XWLOL]DQGR���NJ�GH�OD�PH]FOD�
GH� VDOPXHUD� SRU� �NJ� GH� DJXD� \� �NJ� GH� KLHOR�� SDUD�
PDQWHQHU�OD�VDOPXHUD�D���&��3DUD�OD�GLVROXFLyQ�GH�ORV�
LQJUHGLHQWHV��IXH�XWLOL]DGD�XQD�OLFXDGRUD�LQGXVWULDO��&/(��
�������VHULH��������FDSDFLGDG����/������+S���$QWHV�
GH�LQ\HFWDU�OD�VDOPXHUD�ODV�PXHVWUDV�GH�FDUQH�IXHURQ�
SHVDGDV�\�SRVWHULRUPHQWH�LQ\HFWDGDV�FRQ�OD�PH]FOD�GH�
VDOPXHUD�DO������H[FHSWR�ODV�PXHVWUDV�XWLOL]DGDV�FRPR�
WHVWLJR��OXHJR�IXHURQ�GH�QXHYR�SHVDGDV��/DV�PXHVWUDV�
IXHURQ� DOPDFHQDGDV� HQ� FDYD� GH� UHIULJHUDFLyQ� D� ��&�
GXUDQWH���GtDV���7DEOD���

/DV�PXHVWUDV�GH�FDUQH�IXHURQ�VXPHUJLGDV�HQ�PDUPLWD�
LQGXVWULDO��7&21������FDSDFLGDG����/��SUHVLyQ�GH�YDSRU�
������%DU���FRQWHQLHQGR�DJXD�FRPR�PHGLR�FDOHIDFWRU��
ODV�FRQGLFLRQHV�GH�FRFFLyQ�IXHURQ��WHPSHUDWXUD�LQWHUQD�
GH����&��VRVWHQLGD�GXUDQWH�FLQFR�PLQXWRV��SRVWHULRU�
PHQWH�HO�SURGXFWR�IXH�HQIULDGR�D�WHPSHUDWXUD�DPELHQWH�
\�SHVDGR�QXHYDPHQWH�

3DUD� OD� FXDQWLILFDFLyQ� GH� ODV� SURSLHGDGHV� GH� WH[WXUD�
IXHURQ�UHDOL]DGDV�SUXHEDV�GH�FRUWH�\�DQiOLVLV�GH�SHUILO�
GH�WH[WXUD��XWLOL]DQGR�XQ�WH[WXUyPHWUR��7$�;7�L�1DFLRQDO�
,QVWUXPHQWV����FRQ�ODV�VLJXLHQWHV�FRQGLFLRQHV�GH�RSH�
UDFLyQ��YHORFLGDG�GH�SUH�HQVD\R���PP�V��YHORFLGDG�GH�
HQVD\R����PP�V��YHORFLGDG�GH�SRV�HQVD\R���PP�V��
DOWXUD�GH�OD�PXHVWUD����PP��FRPSUHVLyQ�����HQ�DOWXUD��
R�VHD����PP��iUHD�GH�FRQWDFWR��������PPò��WLHPSR�
HQWUH�PRUGLGDV�����V�

3DUD�OD�SUXHED�GH�UHVLVWHQFLD�DO�FRUWH�IXH�XWLOL]DGD�XQD�
FXFKLOOD�EDQQHU�EOD]HU��)XHURQ�UHDOL]DGRV�FXDWUR�FRUWHV�
SRU�PXHVWUD�GHILQLHQGR�HO�SDUiPHWUR�GH�GXUH]D��3DUD�
OD�SUXHED�DQiOLVLV�GH�SHUILO�GH�WH[WXUD�IXH�XWLOL]DGR�XQ�
VDFDERFDGR�GH�DFHUR�FRQ�GLiPHWUR�GH�GRV�FHQWtPHWURV��

XWLOL]DQGR�FXDWUR�UHSHWLFLRQHV�SRU�PXHVWUD��3RVWHULRU�
PHQWH�IXHURQ�OOHYDGDV�DO�WH[WXUyPHWUR�\�FDGD�PXHVWUD�
IXH�SUHQVDGD�GRV�YHFHV�KDVWD�HO�����GH�OD�DOWXUD�RUL�
JLQDO��GHWHUPLQiQGRVH�ORV�SDUiPHWURV�GH�GXUH]D �.J���
HODVWLFLGDG��FRKHVLyQ��DGKHVLYLGDG��.J�V���JRPRVLGDG�
�.J��\�PDVWLFDELOLGDG��.J���

(Q�OD�ILJXUD���VRQ�PRVWUDGRV�ORV�UHVXOWDGRV�REWHQLGRV�
SDUD� HO� DQiOLVLV� GH� WL[RWURStD� SDUD� OD�PH]FOD� GH� ORV�
KLGURFRORLGHV�[DQWDQ��JXDU�\�FDUUDJHQLQD��/RV�PHMRUHV�
YDORUHV�SDUD�HVWD�SURSLHGDG�IXHURQ�HQFRQWUDGRV�HQWUH�
HO�YpUWLFH�VXSHULRU�\�HO�YpUWLFH� ODWHUDO�GHUHFKR��SUHFL�
VDPHQWH�VREUH�OD�DULVWD�GHO������GH�JRPD�[DQWDQD�\�
�����GH�FDUUDJHQLQD�

(Q�OD�WDEOD���VRQ�PRVWUDGDV�ODV�LQWHUDFFLRQHV�GREOHV�
GRQGH�HV�SUHVHQWDGR�HO�JUDGR�GH�VLQHUJLD�HQWUH�ORV�KLGUR�
FRORLGHV��/D�PH]FOD�JRPD�[DQWDQD�FDUUDJHQLQD�SUHVHQWD�
HO�PHMRU�YDORU��S������������HQ�HVWH�VHQWLGR��OD�PD\RU�
VLQHUJLD�FRUUHVSRQGH�D�OD�PH]FOD�[DQWDQD�FDUUDJHQLQD�

3DUD�KDOODU� ORV�SRUFHQWDMHV�IXHURQ�H[SORUDGDV�WRGDV�ODV�
FRPELQDFLRQHV��YDULDQGR�FDGD�SXQWR�FRQ��������PRV�
WUDQGR�TXH�HQ�HVWD�FRPELQDFLyQ�HQ�SDUWLFXODU�OD�PH]FOD�
FRQ�PHMRUHV�UHVXOWDGRV�HV�[DQWDQ�����\�FDUUDJHQLQD������

�&RQWHQLGR�GH�OD�VDOPXHUD

6DO ��� ��� ���
0H]FOD�GH�
KLGURFRORLGHV

���� �� ����

3URWHtQD�
DLVODGD�GH�
VR\D

��� ��� ���

)RVIDWR ��� ��� ���

�6XSHUILFLH�GH�UHVSXHVWD�SDUD�HO�DQiOLVLV�GH�WL[RWURStD�GH�KLGUR�
FRORLGHV�[DQWDQ��JXDU�\�FDUUDJHQLQD�
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/RV�UHVXOWDGRV�PRVWUDGRV�VRQ�GHSHQGLHQWHV�GHO�PRGHOR�
HVWDGtVWLFR�XWLOL]DGR��HQ�HVWH�VHQWLGR��ORV�UHVXOWDGRV�VRQ�
SUHVHQWDGRV� HQ� ODV� DULVWDV� GHO� WULiQJXOR�� HYHQWR� TXH�
PXHVWUD�ORV�YDORUHV�VROR�HQ�HVWDV�UHJLRQHV��$O�DSOLFDU�
XQ�PRGHOR�F~ELFR��HV�SRVLEOH�TXH�OD�FRPELQDFLyQ�SUH�
VHQWDGD��KXELHUD�GHOLPLWDGR�XQD�UHJLyQ�HQ�YH]�GH�XQD�
OtQHD�� OR� FXDO� SRGUtD�PRVWUDU� iUHDV�TXH� VHJXUDPHQWH�
DJUXSDUtDQ�ORV�YDORUHV�SDUD�VHU�VHOHFFLRQDGRV�

/RV�UHVXOWDGRV�GH�OD�SUXHED�LQVWUXPHQWDO�GH�OD�PH]FOD�
RSWLPD��SDUD�GHWHUPLQDU�OD�WHPSHUDWXUD�HQ�HO�UDQJR�GH�
FRFFLyQ��GRQGH�DOFDQFH�OD�Pi[LPD�FRQVLVWHQFLD��IXHURQ�
GHWHUPLQDGRV� ORV�PHMRUHV� YDORUHV� D����&�� HQ� GRQGH�
DOFDQ]y�OD�Pi[LPD�YLVFRVLGDG��GHELGR�DO�SRUFHQWDMH�GH�
JRPD�[DQWDQ�

/RV�UHVXOWDGRV�GH�OD�SUXHED�LQVWUXPHQWDO�GH�OD�PH]FOD�
ySWLPD��SDUD�GHWHUPLQDU�OD�WHPSHUDWXUD�HQ�HO�UDQJR�GH�
FRFFLyQ��FRLQFLGHQ�FRQ�UHVXOWDGRV�UHSRUWDGRV�SRU�RWURV�
DXWRUHV�>��@��(Q�HVWH�VHQWLGR�OD�JRPD�[DQWDQD�HQ�VROX�
FLyQ�HV�~QLFD�HQ�OD�KDELOLGDG�SDUD�PDQWHQHU�OD�YLVFRVLGDG�
KDVWD�WHPSHUDWXUDV�GH�IXVLyQ��SUHVHQWDQGR�H[FHOHQWH�HV�
WDELOLGDG�EDMR�DPSOLRV�UDQJRV�GH�WHPSHUDWXUD��(O�HIHFWR�
GH�OD�FDUUDJHQLQD�VREUH�OD�WH[WXUD��SDUD�HVWD�WHPSHUDWXUD�
GH�FDOHQWDPLHQWR��FRPLHQ]D�D�VHU�QRWRULR��DXQTXH�QR�

DOFDQ]D�D�JHOLILFDU��(VWD�VLWXDFLyQ�HV�GHELGD�D�TXH�ORV�
HIHFWRV�WH[WXUL]DQWHV�\�OLJDQWHV�QR�VRQ�OOHYDGRV�D�WHUPLQR�
KDVWD�TXH�OD�FDUUDJHQLQD�HV�GLVXHOWD�FRPSOHWDPHQWH�HQ�
HO�SURFHVR�GH�FDOHQWDPLHQWR��������&��\�VHJXLGR�GH�XQ�
SURFHGLPLHQWR�UiSLGR�GH�HQIULDPLHQWR�

)XHURQ�HQFRQWUDGDV�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�FXDQWR�
D�OD�SHUGLGD�GH�KXPHGDG��S��������SUHVHQWDGR�PHQRV�
SHUGLGD�GH�KXPHGDG�HO�WUDWDPLHQWR�FRQ������GH�PH]FOD�
GH�KLGURFRORLGHV��(Q�FRPSDUDFLyQ�FRQ�HO� WUDWDPLHQWR�
FRQWURO�VRQ�REVHUYDGDV�SHUGLGDV�GH�KXPHGDG�GHO�����
GHVSXpV� GH� OD� FRFFLyQ� \� SRVWHULRU� UHIULJHUDFLyQ� �YHU�
WDEOD������

(O�HIHFWR�GH�OD�FDUUDJHQLQD�HQ�OD�UHWHQFLyQ�GH�DJXD�\�FD�
SDFLGDG�GH�JHOLILFDFLyQ�HQ�SURGXFWRV�FiUQLFRV�ERYLQRV�
KD�VLGR�DPSOLDPHQWH�HVWXGLDGR��9DULDV�LQYHVWLJDFLRQHV�
UHSRUWDQ�PHMRU�UHWHQFLyQ�GH�DJXD�HQ�SUHVHQFLD�GH�FD�
UUDJHQLQD��>�������@��,JXDOPHQWH�RWUDV�LQYHVWLJDFLRQHV�
>��@��UHSRUWDQ�PHMRUHV�UHQGLPLHQWRV�HQ�FDUQH�ERYLQD�
FXDQGR�IXH�LQ\HFWDGD�FRQ�FDUUDJHQLQD�DO�����(Q�FRQ�
WUDVWH�UHVXOWDGRV�GH�RWURV�DXWRUHV�>��@��HVWXGLDQGR�HO�
HIHFWR�GH�OD�DGLFLyQ�GH�FDUUDJHQLQD�HQ�OD�SURGXFFLyQ�GH�
HPXOVLILFDQWHV�FiUQLFRV��QR�HQFRQWUDURQ�GLIHUHQFLD�VLJ�
QLILFDWLYD��SHUR�UHSRUWDQ�SpUGLGDV�GH�DJXD�DO�FRFLQDU�OD�
FDUQH��$GHPiV�KD�VLGR�UHSRUWDGR�DXPHQWR�VLJQLILFDWLYR�
HQ�OD�UHWHQFLyQ�GH�DJXD��HQ�UHQGLPLHQWR�\�GLVPLQXFLyQ�
HQ�SpUGLGDV�DO�FRFLQDU��FXDQGR�IXH�LQFRUSRUDGD�JRPD�
[DQWDQD�HQ�VDOFKLFKDV�GH�FHUGR�>��@��\�FRQWUDULDPHQWH�
UHSRUWD�SHUGLGD�GH�KXPHGDG�FXDQGR�HV�XWLOL]D�FDUUDJH�
QLQD�DO������HQ�MDPyQ�GH�FHUGR�FRFLGR�>��@�

(Q�HO�FDVR�GH�OD�FDUDFWHUtVWLFD�GXUH]D��ORV�YDORUHV�REWH�
QLGRV�PXHVWUDQ�GLIHUHQFLD�VLJQLILFDWLYD��S�������HQWUH�
WUDWDPLHQWRV��YHU�WDEOD�����/RV�PHMRUHV�UHVXOWDGRV�IXH�
URQ�SUHVHQWDGRV�SDUD�OD�FRQFHQWUDFLyQ�GH�KLGURFRORLGH�

� ,QWHUDFFLRQHV� GREOHV� SDUD� KLGURFRORLGHV� [DQWDQD�� JXDU� \�
FDUUDJHQLQD�

[DQWDQD�� ����������� ��������� ������ ����H���
*XDU ����������� ��������� ������ ����H���
&DUUDJHQLQD�������� ������������ ��������� ������ ������������
[DQWDQD�JXDU��������� ����������� ���������� ����� ��������
[DQWDQD�FDUUDJHQLQD�� ����������� ���������� ����� ��������
JXDU�FDUUDJHQLQD���� ����������� ���������� ����� �����������

�3HUGLGD�GH�KXPHGDG�GH�PXVFXOR�VHPL�WHQGLQRVR�XWLOL]DQGR�KLGURFRORLGHV�HQ�OD�VDOPXHUD�GH�PDULQDGR�

&RQWURO ������ � ������ ������ �����D

���� ������ ������ ������ ������ �����E

���� ������ ������ ������ ������ ����F

��� ������ ������ ������ ������ ����G

D��E��F�OHWUDV�GLIHUHQWHV�HQWUH�ILODV�VLJQLILFD�GLIHUHQFLD�VLJQLILFDWLYD��S�������

%LRWHFQRORJtD�HQ�HO�6HFWRU�$JURSHFXDULR�\�$JURLQGXVWULDO
9RO�����1R������������������-XOLR���'LFLHPEUH������



������(O�WLHPSR�GH�FRFFLyQ�\�OD�SRVWHULRU�UHIULJHUDFLyQ�
SURYRFD�LQFUHPHQWR�HQ�OD�GXUH]D��FRQ�OD�XWLOL]DFLyQ�GH�
KLGURFRORLGH��VLQ�HPEDUJR�HO�PHQRU�YDORU�IXH�UHSRUWD�
GR�SDUD�OD�FDUQH�PDULQDGD�FRQ������GH�KLGURFRORLGH��
(VWRV� UHVXOWDGRV� FRLQFLGHQ� FRQ� RWURV� WUDEDMRV� >����
��@�� TXLHQHV� HQFRQWUDURQ� TXH� OD� SUHVHQFLD� GH� JRPD�
[DQWDQ�SRGUtD�UHGXFLU�OD�WHUQH]D��2WUDV�LQYHVWLJDFLRQHV�
LJXDOPHQWH�GHPXHVWUDQ�DXPHQWR�GH�OD�GXUH]D�HQ�VDO�
FKLFKDV��SUREDEOHPHQWH�SRU�OD�SpUGLGD�GH�DJXD�GXUDQWH�
HO�DOPDFHQDPLHQWR�UHIULJHUDGR�>��@��'H�WRGDV�IRUPDV�
HV�DFHSWDGR�TXH�OD�FDUQH�TXH�FRQWLHQH�FDUUDJHQLQD�LRWD�
HV�PHQRV�GXUD�>��@�

(O�DQiOLVLV�GH�SHUILO�GH�WH[WXUD�SDUD�ORV�DWULEXWRV�DGKH�
VLYLGDG��HODVWLFLGDG��FRKHVLYLGDG�\�WHUQH]D�QR�PRVWUy�
GLIHUHQFLD�VLJQLILFDWLYD�FRQ�UHVSHFWR�DO�WHVWLJR��S!������
�YHU�7DEOD�����

3DUD� ODV� FDUDFWHUtVWLFDV� JRPRVLGDG� \�PDVWLFDELOLGDG�
IXH�HQFRQWUDGD�GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�WUDWDPLHQ�
WRV��S��������0RVWUDQGR�ORV�PHMRUHV�YDORUHV�SDUD�OD�
FRQFHQWUDFLyQ�GH�KLGURFRORLGH������

(Q�FXDQWR�DO�DQiOLVLV�GH�SHUILO�GH�WH[WXUD�SDUD�ORV�DWUL�
EXWRV�HODVWLFLGDG��DGKHVLYLGDG��FRKHVLYLGDG�\�WHUQH]D��
ORV� UHVXOWDGRV�GHO�SUHVHQWH� WUDEDMR�QR�FRLQFLGHQ�FRQ�
RWURV�HVWXGLRV�>��@��GRQGH�REVHUYDURQ�XQD�GLVPLQXFLyQ�
VLJQLILFDWLYD�HQ�HO�DWULEXWR�GH�HODVWLFLGDG�GH�VDOFKLFKDV�
HODERUDGDV�FRQ�FDUUDJHQLQD��(VWD�VLWXDFLyQ�SRGUtD�H[SOL�
FDUVH�WHQLHQGR�HQ�FXHQWD�OD�GLVPLQXFLyQ�GH�OD�FDSDFLGDG�
GH�OD�SURWHtQD�TXH�IRUPD�OD�UHG�HQ�HO�JHO��FRQGXFLHQGR�
D�XQD�HVWUXFWXUD�PiV�HOiVWLFD��$GHPiV�OD�FDUUDJHQLQD�
HQ�QLYHOHV�EDMRV�GH������\������LQFUHPHQWD�ORV�YDORUHV�
GH�HODVWLFLGDG��6LQ�HPEDUJR�YDORUHV�PiV�DOWRV�GH������

\�������SURGXFH�GLVPLQXFLyQ�VLJQLILFDWLYD�HQ�OD�HODVWL�
FLGDG��(Q�FRQWUDVWH�HO�DXPHQWR�GH�OD�FRQFHQWUDFLyQ�GH�
FDUUDJHQLQD�FRQGXFH�D�VDOFKLFKDV�PiV�FRKHVLRQDGDV�
>��@��

6REUH�ODV�FDUDFWHUtVWLFDV�JRPRVLGDG�\�PDVWLFDELOLGDG��
UHVXOWDGRV�VLPLODUHV�IXHURQ�REWHQLGRV�SRU�RWURV�DXWR�
UHV�>��@��TXLHQHV�UHSRUWDQ�HIHFWRV�FRQ�UHVSHFWR�D� OD�
JRPRVLGDG� \�PDVWLFDELOLGDG� HQ� DOEyQGLJDV� FUXGDV� \�
FRFLQDGDV� FRQ� HO� ����GH�PDWHULD� JUDVD��$GHPiV� OD�
FDUUDJHQLQD�LQFUHPHQWD�VLJQLILFDWLYDPHQWH�OD�JRPRVLGDG�
\�PDVWLFDELOLGDG�HQ�DOEyQGLJDV�GHVSXpV�GH�FRFLQDGDV�
>��@��'H� RWUD� SDUWH� HV� UHSRUWDGR� TXH� OD� FDUUDJHQLQD�
DXPHQWR�OD�WH[WXUD�HQ�JHQHUDO�GH�OD�FDUQH�GH�KDPEXU�
JXHVDV�EDMDV�HQ�JUDVD�>��@��)LQDOPHQWH�RWURV�UHVXOWD�
GRV�>��@��UHSRUWDQ�TXH�HO�XVR�GH�FDUUDJHQLQD�DO������
HQ�MDPyQ�GH�FHUGR�FRFLGR��IXH�TXLHQ�REWXYR�OD�PHMRU�
WH[WXUD�IUHQWH�DO�XVR�GH�DOJLQDWRV��(Q�OR�UHIHUHQWH�D�OD�
JRPD�;DQWDQD��EiVLFDPHQWH�HV�XWLOL]DGD�HQ�FDUQHV�SDUD�
FRQWURODU�OD�UHRORJtD�GHO�SURGXFWR�ILQDO��SRU�HO�FDUiFWHU�
SVHXGRSOiVWLFR�HQ�VROXFLyQ�OD�JRPD�[DQWDQD�WLHQH�XQD�
VHQVDFLyQ�PHQRV�JRPRVD�HQ�OD�ERFD�TXH�ODV�JRPDV�
FRQ�FRPSRUWDPLHQWR�QHZWRQLDQR��$GHPiV�SXHGH�IRU�
PDU�JHOHV�FXDQGR�HV�FDOHQWDGD�SHUR�UHJUHVD�DO�HVWDGR�
QRUPDO�FXDQGR�HV�HQIULDGD�>��@��

/RV� UHVXOWDGRV� LQGLFDQ� TXH� OD� XWLOL]DFLyQ� GH�PH]FODV�
ySWLPDV� GH� KLGURFRORLGHV� XWLOL]DGRV� HQ� VDOPXHUDV�
SDUD�PDULQDGR�GH�PXVFXOR�VHPLWHQGLQRVR�GH�ERYLQR��
PHMRUDQ�OD�SHUGLGD�GH�KXPHGDG�\�DWULEXWRV�VHQVRULDOHV�
FRPR�JRPRVLGDG�\�PDVWLFDELOLGDG�

�5HVXOWDGRV�GHO�DQiOLVLV�GH�SHUILO�GH�WH[WXUD�SDUD�FDUQHV�LQ\HFWDGDV�FRQ�VDOPXHUD�FRQWHQLHQGR�PH]FOD�GH�KLGURFRORLGHV���

$WULEXWR &RQWURO ���� �� ���� &RQWURO ���� �� ����

$GKHVLYLGDG �������D �������D �������D �������D �����D �������D ��������D �������D

(ODVWLFLGDG ��������D ��������D ��������D ��������D ���������D ��������D ��������D ��������D
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*RPRVLGDG ����������D ���������E ���������F ���������G ���������D ���������E ���������F ���������G

0DVWLFDELOLGDG ���������D ���������E ���������F ���������G ���������D ���������E ���������E ���������F
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/RV�DXWRUHV�GHVHDQ�DJUDGHFHU�HO�DSR\R�ORJtVWLFR�\�ILQDQ�
FLHUR�D�7(&1$6�6�$��\�D�OD�'LUHFFLyQ�GH�,QYHVWLJDFLyQ�
GH�0HGHOOtQ�',0(�

>�@�$/9$5$'2�&�=��<�6$06�$�5��,QMHFWLRQ�PDULQDWLRQ�
VWUDWHJLHV�IRU�UHPHGLDWLRQ�RI�SDOH��H[XGDWLYH�EURLOHU�
EUHDVW�PHDW��3RXOWU\�6FL�������������S�����������

>�@�0&*((�0�5��� ��,QMHFWLRQ�RI�6RGLXP�&KORULGH��
6RGLXP� 7ULSRO\SKRSKDWH�� DQG� 6RGLXP� /DFWDWH�
,PSURYHV�:DUQHU�%UDW]OHU�6KHDU�DQG�6HQVRU\�&KD�
UDFWHULVWLFV�RI�3UH�&RRNHG�,QVLGH�5RXQG�5RDVWV��
0HDW�6FL�������������S����������

>�@�60,7+�.�5���6&$1*$�.�(���60,7+�*�&��7HQGHUQHVV�
DQG� 6HQVRU\� 7UDLWV� RI� %UDQGHG�� (QKDQFHG� DQG�
1RQ�HQKDQFHG�3RUN� /RLQ�&KRSV��$QLPDO� 6FLHQ�
FHV�5HVHDUFK�5HSRUW��7KH�'HSDUWPHQW�RI�$QLPDO�
6FLHQFHV��(G��)RUW�&ROOLQV��&2� �86$���&RORUDGR�
6WDWH�8QLYHUVLW\��������S����������

>�@�*(1+2�0�5���%(/.�-�$���6&$1*$�-�$���60,7+�*�&��
&RPSDULVRQ� RI� WKH� 3DODWDELOLW\� RI� )LYH�'LIIHUHQW�
%HHI� 3URGXFW� /LQHV�� $QLPDO� 6FLHQFHV�5HVHDUFK�
5HSRUW��7KH�GHSDUPHQW�RI�DQLPDO�6FLHQFHV��(G��
)RUW�&ROOLQV��&2��86$���&RORUDGR�6WDWH�8QLYHUVLW\��
������S��������

>�@�=+(1*��0���'(7,(11(��1�$���%$51(6��%�:���:,&�
.(5��/��7HQGHUQHVV�DQG�<LHOGV�RI�3RXOWU\�%UHDVW�DUH�
,QIOXHQFHG�E\�3KRVSKDWH�7\SH�DQG�&RQFHQWUDWLRQ�
0DULQDGH��-��6FL��)RRG�$JULF�������������S��������

>�@� ;$5*$<Ð�0��� /$*$5(6� -��� )(51É1'(=� (����
%255(//�'��� -81&$�*��6ROXWLRQ� IRU� LPSURYLQJ�
PHDW�WH[WXUH�� ,QIOXHQFH�RI�VSUD\�LQMHFWLRQ�RQ�WKH�
RUJDQROHSWLFD�DQG�VHQVRU\�FKDUDFWHULVWLFV��)OHLV�
FKZLUWVFKDIW�,QWHUQDWLRQDO�����������S��������

>�@�:$1*�%���/,�'���:$1*�,�-���&+,8�<�/���&+(1�;�'���
0$2�=�+��(IIHFW�RI�KLJK�SUHVVXUH�KRPRJHQL]DWLRQ�
RQ�WKH�VWUXFWXUH�DQG�WKHUPDO�SURSHUWLHV�RI�PDL]H�
VWDUFK��-��)RRG�(QJ�����������D���S�����²����

>�@�0,//(5�5��$VVHVVLQJ�FRQVXPHU�SUHIHUHQFHV�DQG�
DWWLWXGHV� WRZDUG�PHDW� DQG�PHDW� SURGXFWV�� � ����
,QWHUQDWLRQDO�&RQJUHVV�RI�0HDW�6FLHQFH�DQG�7H�
FKQRORJ\�%UD]LOLDQ�� &DPSLQDV�� -RXUQDO� RI� )RRG�
7HFKQRORJ\��VSHFLDO�LVVXH��������S���������

>�@�/,1�.�:��<�&+,$1*�&�+��(IIHFWLYLQHVV�RI�GLSSLQJ�
ZLWK�3KRVSKDWH��/DFWDWH�DQG�DFHWLF�$FLV�6ROXWLRQ�

RQ�WKH�TXDOLW\�DQG�6KHOI�OLIH�RI�3RUN�/RLQJ�&KRS��
-��)RRG�6FL����������������S����������

>��@�1$*$12�7���7$0$.,�(���)81$0,�7�� ,QIOXHQFH�RI�
JXDU�JXP�RQ�JUDQXOH�PRUSKRORJLHV�DQG� UKHROR�
JLFDO� SURSHUWLHV� RI�PDL]H� VWDUFK�� &DUERK\GUDWH�
3RO\PHUV���������������S���������

>��@�/(1121�$�0���0&'21$/'�.���0221�6�6���:$5'�
3���.(11<�7�$��3HUIRUPDQFH�RI�FROG�VHW�ELQGLQJ�
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