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0¼OWLSOHV� HVWUHVRUHV� HVW£Q� SUHVHQWHV� HQ� OD� YLGD� GH
SDFLHQWHV� FRQ� HVWDV�PDOIRUPDFLRQHV�� SURYHHU� DSR\R
P«GLFR��SVLFROµJLFR�\�FRPXQLWDULR�HV�IXQGDPHQWDO��
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(O� ¯QGLFH� GH� VKRFN� $/72� HVW£� DVRFLDGR� D� HQIHUPHGDG
JUDYH�� VLQ� HPEDUJR�� 12� HVW£� UHFRPHQGDGR� FRPR
WDPL]DMH�\D�TXH�WLHQH�XQ�EDMR�YDORU�SUHGLFWLYR�QHJDWLYR�

�ĈžĭžƇĈōûĭÝ�ÝōƇĭùĭŖƇĭûÝɔ
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ŴƍńŋŕōÝŸ�Ĉō�ōĈŕōÝƇŕž

8Q�DERUGDMH�\�PDQHMR�PXOWLVLVW«PLFR�\�RUGHQDGR�HV
&5Ζ7Ζ&2� HQ� HO� PDQHMR� GH� SDFLHQWHV� FRQ� KHPRUUDJLD
SXOPRQDU�� (VWH� PDQHMR� LQFOX\H� DVSHFWRV� GH
YHQWLODFLµQ�\�PRQLWRUHR�FRQVWDQWH��
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�āŷƍĭŸĭāÝ�Ĉō�ńÝ�"ŕŋƍōĭāÝāɚ
5HYLVLµQ� 2%/Ζ*$725Ζ$� TXH� QRV
VXJLHUH�HO�SDSHO�GH� OD�R[LPHWU¯D
GH� SXOVR�� UHDFWDQWHV� GH� IDVH
DJXGD� \� HVFRJHQFLD� \� GXUDFLµQ
GH�OD�WHUDSLD�DQWLELµWLFD��
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GH� HVSHFLDOLVWDVb \� UHVLGHQWHV� GH� 3HGLDWU¯D� GH� &RVWD� 5LFD�
TXLHQHV�JX¯DQ�D�ORV�LQWHUQRV�XQLYHUVLWDULRV�JHQHUDGRUHV�GH
FRQWHQLGR�

'U��5REHUWR�6HJXUD
5HWDQD�0'�
(GLWRU
3HGLDWUD
+RVSLWDO�1DFLRQDO�GH�1L³RV
VHUH�UREHUWR#JPDLO�FRP

'U��6DQWLDJR�%DWDOOD
*DUULGR��0'�
(GLWRU
3HGLDWUD
�UHD�GH�6DOXG�7DODPDQFD
VDQWLDJR�EDWDOOD#JPDLO�FRP

'UD��*ORULDQD�/RU¯D
&KDYDUU¯D��0'�
(GLWRUD
3HGLDWUD�1HXPµORJD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
JORULDQDORULD#JPDLO�FRP

'U��0DQXHO�(��6RWR�
0DUW¯QH]��0'�06F�
(GLWRU�MHIH�\�O¯GHU�GHO�SUR\HFWR
3HGLDWUD�1HXPµORJR��P£VWHU�HQ
(SLGHPLRORJ¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
TXLTXHVRWR#JPDLO�FRP

'U��$UWXUR�6RO¯V�0R\D�
0'�
(GLWRU
3HGLDWUD�1HXPµORJR
+RVSLWDO�1DFLRQDO�GH�1L³RV�
DUWXVRO#JPDLO�FRP

'UD��$GULDQD�<RFN
&RUUDOHV��0'�06F��
(GLWRUD
3HGLDWUD�(PHUJHQFLµORJD�
P£VWHU�HQ�(SLGHPLRORJ¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
DGUL\RFN#JPDLO�FRP

'UD��&DPLOD�7DXWLYD
5RMDV��0'�
(GLWRUD�\�DXWRUD
5HVLGHQWH�GH�3HGLDWU¯D
+RVSLWDO�1DFLRQDO�GH�1L³RV�
FDPLODWDXWLYDU#JPDLO�FRP

'UD��+HOHQD�%UHQHV
&KDFµQ��0'�
(GLWRUD
3HGLDWUD�ΔQIHFWµORJD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
KHOHQDEUHQHV#\DKRR�FRP

'UD��-HVVLFD�*µPH]
9DUJDV��0'�
(GLWRUD
+HPDWµORJD�3HGLDWUD
+RVSLWDO�1DFLRQDO�GH�1L³RV�
MHPDJRYD#JPDLO�FRP

'UD��0DU¯D�)HUQDQGD
0RQWHUR�+HUUHUD��0'�
(GLWRUD
3HGLDWUD�1HRQDWµORJD
+RVSLWDO�6DQ�9LFHQWH�GH�3DXO
IHUPK�#JPDLO�FRP
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XQLYHUVLWDULRV� DOWDPHQWH� PRWLYDGRV� D� FRQYHUWLUQRV
HQ�JHQHUDGRUHV�GH�FDPELR��

'UD��7LPL�&DPLOOH�5DSLGHO�&KDFµQ��0'�
0«GLFR�*HQHUDO
WLPLFDPLOOH�UDSLGHO#JPDLO�FRP

'UD��$QGUHD�0HO«QGH]�%HUP¼GH]��0'�
0«GLFR�*HQHUDO
DQGUHD�PHOHQGH]���#JPDLO�FRP
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DOYDUH]QLF��#JPDLO�FRP
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PPDULDMROL]DQR#JPDLO�FRP

)HGHULFR�*DPERD�+HUQ£QGH]
ΔQWHUQR�8QLYHUVLWDULR�GH�OD�8&Δ0('
IHGH�JDPERDK#JPDLO�FRP

$OHMDQGUD�&DOOHMDV�3HGULDQHV
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('
DOHFDOOHMDV�#JPDLO�FRP

'UD��.HLV\�$OIDUR�&RUGHUR��0'�
0«GLFR�*HQHUDO�
NHLV\DOIDUR#JPDLO�FRP

'UD��<LUODQ\�3DGLOOD�8UH³D��0'�
0«GLFR�*HQHUDO�
\LUODQ\�SDGLOOD#XFU�DF�FU�

7DOL�*UXQKDXV�/XEHOVNL
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'DQLHOD�0DU¯Q�1¼³H]
ΔQWHUQD�8QLYHUVLWDULD�GH�OD
+LVSDQRDPHULFDQD
GDQLPDULQ����#KRWPDLO�FRP�

0HOLVVD�&KDFµQ�4XLUµV
ΔQWHUQD�8QLYHUVLWDULD�GH�OD
8QLYHUVLGDG�GH�&RVWD�5LFD
PHOLVVDFKDFRQT#JPDLO�FRP

9LFWRU�0DQXHO�/µSH]�%DUULRV
ΔQWHUQR�8QLYHUVLWDULR�GH�OD
8QLYHUVLGDG�GH�&RVWD�5LFD
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(YLGHQFLD
SHGL£WULFD�UHFLHQWH�
6YHWDQRII�:��HW�DO��)DFWRUHV�SVLFRVRFLDOHV�TXH�DIHFWDQ�OD
FDOLGDG�GH�YLGD�GH�SDFLHQWHV�FRQ�PDOIRUPDFLRQHV�DQRUHFWDOHV�\
HQIHUPHGDG�GH�+LUVFKVSUXQJ��

+DJHGRRUQ�1��HW�DO��ΖQGLFH�GH�VKRFN�HQ�OD�YDORUDFLµQ
WHPSUDQD�GH�QL³RV�IHEULOHV�HQ�HO�VHUYLFLR�GH�HPHUJHQFLDV��

0XUUD\�&��HW�DO��&DUJD�PXQGLDO�GH�UHVLVWHQFLD�EDFWHULDQD�D�ORV
DQWLPLFURELDQRV�HQ�HO�������

%DUQHV�0(��HW�DO��+HPRUUDJLD�SXOPRQDU�HQ�QHRQDWRV��UHYLVLµQ
VLVWHP£WLFD�GH�PDQHMR��

(O\VVD�&KHH��HW�DO��5HYLVLµQ�VLVWHP£WLFD�GH�JX¯DV�GH�SU£FWLFD
FO¯QLFD�VREUH�HO�PDQHMR�GH�OD�QHXPRQ¯D�DGTXLULGD�HQ�OD
FRPXQLGDG�HQ�QL³RV��

*RXOGHQ�1��HW�DO��&RUWLFRVWHURLGHV�LQKDODGRV�VRORV�\�HQ
FRPELQDFLµQ�FRQ�EHWD���DJRQLVWDV�HQ�QL³RV�SUHW«UPLQR�FRQ
GLVPLQXFLµQ�GH�IXQFLµQ�SXOPRQDU��

+RJDQ�$+��HW�DO��)DFWRUHV�GH�ULHVJR�SDUD�UHLQJUHVRV
SHGL£WULFRV�SRU�DVPD��XQD�UHYLVLµQ�VLVW«PLFD��

3HDUFH�&-��HW�DO��ΖQWHUYHQFLRQHV�H[LWRVDV�SDUD�PHMRUDU�OD
DGKHUHQFLD�D�ORV�FRUWLFRHVWHURLGHV�LQKDODGRV�HQ�QL³RV�FRQ
DVPD��

$QGUHZVNL�(��HW�DO��'HILFLHQFLDV�QXWULFLRQDOHV�HQ�GLHWDV
YHJHWDULDQDV��OLEUHV�GH�JOXWHQ�\�FHWRJ«QLFDV��

3DWWRQ�*&��HW�DO��1XWULHQGR�QXHVWUR�IXWXUR��/D�6HULH�/DQFHW
VREUH�QXWULFLµQ�DGROHVFHQWH��

)URVW�+�0��HW�DO��5HDQDOL]DU�QXHVWUR�HQIRTXH�SDUD�HO�PDQHMR
GH�OD�RWLWLV�PHGLD�DJXGD��



5HVDOWDU� ORV� WHPDV� SVLFRVRFLDOHV�� HPRFLRQDOHV� \� FRQGXFWXDOHV� TXH� DIHFWDQ� D� SDFLHQWHV� FRQ� PDOIRUPDFLRQHV� DQRUUHFWDOHV� \� HQIHUPHGDG� GH
+LUVFKVSUXQJ�
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6YHWDQRII�:��/RSH]�-��)UDVHU�-��%ULJJV�.��5HQWHD�5���3V\FKRVRFLDO�IDFWRUV�DIIHFWLQJ�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�DQRUHFWDO�PDOIRUPDWLRQ�DQG�+LUVFKVSUXQJ
GLVHDVH�D�TXDOLWDWLYH�V\VWHPDWLF�UHYLHZ��-RXUQDO�RI�SHGLDWULF�VXUJHU\������������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�MSHGVXUJ������������

([LVWH� SRFD� HYLGHQFLD� DFHUFD� GH� ORV� IDFWRUHV� SVLFRVRFLDOHV� \
FRQGXFWXDOHV� TXH� LPSDFWDQ� OD� FDOLGDG� GH� YLGD� GH� ORV� SDFLHQWHV� FRQ
0DOIRUPDFLRQHV�DQRUUHFWDOHV�\�HQIHUPHGDG�GH�+LUVFKVSUXQJ�

5HVXPLGR�SRU��0DU¯D�-RV«�/L]DQR�9LOODUUHDO
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('

�PPDULDMROL]DQR#JPDLO�FRP�
�
�

/D� HQIHUPHGDG� GH� +LUVKSUXQJ� VH� GHILQH� FRPR� XQD
SVHXGREVWUXFFLµQ� IXQFLRQDO� LQWHVWLQDO� � GHELGR� D� XQ
PHJDFRORQ� DJDQJOLµQLFR� SRU� DXVHQFLD� GHO� SOH[R�PLHQW«ULFR
GH�0HLVVQHU��

$UW¯FXORV� SXEOLFDGRV� HQWUH� ����� \� ����� HQ� ODV� EDVHV� GH
GDWRV�3XE0HG�\�&Ζ1$+/���

6H� LQFOX\HURQ� ORV� DUW¯FXORV� TXH� LQIRUPDURQ� PHGLGDV� GH
FDOLGDG� GH� YLGD� \� QR� GLUHFWDPHQWH� UHODFLRQDGDV� FRQ� OD
IXQFLµQ�LQWHVWLQDO�

�3DFLHQWHV�GH���D����D³RV�GH�HGDG�

/RV� FULWHULRV� GH� LQFOXVLµQ� LQFOX\HURQ� DUW¯FXORV� TXH
LQIRUPDURQ� VREUH� ODV� PHGLGDV� GH� FDOLGDG� GH� YLGD� WDOHV
FRPR� SUHRFXSDFLRQHV� GH� ORV� SDGUHV�KLMRV�� SUREOHPDV
HVFRODUHV� R� ODERUDOHV�� LQWHUDFFLRQHV� VRFLDOHV�HQWUH� SDUHV�
FRPSRUWDPLHQWR� \� SUREOHPDV� GH� VDOXG� PHQWDO�
GLILFXOWDGHV�DSUHQVLµQ� DFHUFD� GH� OD� IXQFLµQ� VH[XDO� \� OD
WUDQVLFLµQ�GH�OD�DWHQFLµQ�SHGL£WULFD�D�OD�GH�DGXOWRV��

3HULRGR�QHRQDWDO�
/RV� SDGUHV� UHODWDURQ� LQFHUWLGXPEUH� VREUH� HO� IXWXUR� \� VHQWLUVH
DEUXPDGRV�SRU�OD�IDOWD�GH�DSR\R�VRFLDO��

1L³RV
'LILFXOWDGHV� FRQ� OD� DQVLHGDG�� HO� UHFKD]R� GH� ORV� FRPSD³HURV� \
SUREOHPDV�GH�FRPSRUWDPLHQWR�

$GROHVFHQWHV�
%DMD�FRQILDQ]D�HQ�V¯�PLVPRV��PDOD�LPDJHQ�FRUSRUDO�\�GHSUHVLµQ��

$GXOWRV�MµYHQHV
([SUHVDURQ�GLILFXOWDG�SDUD�HQWDEODU�UHODFLRQHV�URP£QWLFDV�R�DFWLYLGDG
VH[XDO�� /D� IDOWD� GH� VHJXLPLHQWR� D� ODUJR� SOD]R�� XQD� WUDQVLFLµQ
LQFRPSOHWD�D�OD�DWHQFLµQ�P«GLFD�SDUD�DGXOWRV�\�OD�IDOWD�GH�VHUYLFLRV�GH
SVLFRORJ¯D�
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$LVODPLHQWR�GH�ORV�SDGUHV�GHO�QL³R
)DOWD�GH�FRPXQLFDFLµQ�GH�ORV�P«GLFRV�
)DOWD�GH�UHFXUVRV�FRPXQLWDULRV

&RPXQLFDFLµQ� FODUD�� FRPSOHWD� \� IUHFXHQWH
HQWUH�IDPLOLDV�\�SURYHHGRUHV
$SR\RV�GH�VDOXG�HQ�HO�KRJDU�\�OD�FRPXQLGDG

1Ζ�(=

$QVLHGDG
3UREOHPDV�GH�FRQGXFWD
�5HODFLRQHV�FRQ�ORV�FRPSD³HURV
$XVHQWLVPR�HVFRODU

(YDOXDFLµQ�\�WUDWDPLHQWR�SVLFRVRFLDO
(QWUHQDPLHQWR�SDUD�LU�DO�ED³R
%DUUHUDV�SDUD�HO�-XHJR�\�OD�VRFLDOL]DFLµQ
(YDOXDU�\�DERUGDU�HO�DFRVR�HVFRODU
(YDOXDFLµQ� GH� UHFXUVRV� \� QHFHVLGDGHV
P«GLFDV�\�GH�WHUDSLD

$'2/(6&(17(6
�

'HSUHVLµQ�
$QVLHGDG�
%DMD�DXWRHVWLPD�
ΔQTXLHWXGHV�VREUH�HO�FXHUSR
'HVDUUROOR�GH�OD�DXWRQRP¯D�

Δ'(0��
'HWHFFLµQ�GH�VXLFLGLR�GH�UXWLQD
5HGHV�GH�DSR\R�
'LVFXVLµQ� VREUH� OD� GLYXOJDFLµQ� GH
HQIHUPHGDGHV�D�SDGUHV�

$'8/726�
-�9(1(6�

'LILFXOWDGHV�DFDG«PLFDV�
ΔQTXLHWXGHV�VREUH�OD�LPDJHQ�
�$QVLHGDG�HQ�ODV�UHODFLRQHV
SHUVRQDOHV�
/LPLWDFLRQHV�HQ�OD�IXQFLµQ�VH[XDO
7UDQVLFLµQ�D�OD�DWHQFLµQ�GH�DGXOWRV

Δ'(0��
5HIHUHQFLD�D�WUDEDMR�VRFLDO
&RQYHUVDFLRQHV��VREUH�VDOXG�UHSURGXFWLYD
3ODQLILFDFLµQ�VLVWHP£WLFD�\�JUDGXDGD��
5HFRQRFHU� OD� DXWRQRP¯D� GHO� SDFLHQWH� HQ� HO
PDQHMR� GH� OD� HQIHUPHGDG� \� OD� SODQLILFDFLµQ
GHO�WUDWDPLHQWR

0¼OWLSOHV�HVWUHVRUHV�SVLFRVRFLDOHV�HVW£Q�SUHVHQWHV�HQ�OD�YLGD�GH�ORV�SDFLHQWHV�FRQ�PDOIRUPDFLRQHV�DQRUUHFWDOHV�\�HQIHUPHGDG�GH�+LUVFKVSUXQJ�
/D�SURYLVLµQ�GH�DSR\RV�P«GLFRV��SVLFROµJLFRV�\�FRPXQLWDULRV�DGDSWDGRV�DO�GHVDUUROOR�SDUD�HVWRV�SDFLHQWHV�\�VXV�IDPLOLDV�SXHGH�FRQGXFLU�D�XQD�PHMRU
FDOLGDG�GH�YLGD�
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3URSRUFLRQDURQ�YDORUHV�GH�UHIHUHQFLD�SDUD�Δ6�HQ�QL³RV�IHEULOHV�HQ�HO�6(0
(O�Δ6�DOWR�HVWD�DVRFLDGR�D�HQIHUPHGDG�VHYHUD��Δ%6��Δ%Δ��Δ/6Δ��8&Δ�
(O�Δ6�WLHQH�XQ�SREUH�YDORU�GH�H[FOXVLµQ�SDUD�OD�HQIHUPHGDG�VHYHUD�
1R�VH�UHFRPLHQGD�HO�Δ6�FRPR�XQD�KHUUDPLHQWD�YDOLRVD�GH�WDPL]DMH�HQ�OD
YDORUDFLRQ�WHPSUDQD�GHO�QL³R�IHEULO�HQ�HO�6(0

��
��
��
��

'HULYDU� YDORUHV� GH� UHIHUHQFLD� GHO� ΖQGLFH� GH� 6KRFN� �Δ6��EDVDGR� HQ� XQD� SREODFLµQ� JUDQGH� GH�QL³RV� IHEULOHV� HQ� HO� GHSDUWDPHQWR� GH� HPHUJHQFLDV�SDUD
GHWHUPLQDU�HO�YDORU�GLDJQµVWLFR�GHO�Δ6�GH�OD�HQIHUPHGDG�VHYHUD�HQ�HVWRV�QL³RV�

6H� UHDOL]µ�XQ�DQ£OLVLV� VHFXQGDULR� GHO� HVWXGLR�02)Ζ&+(� �PDQDJHPHQW
DQG� RXWFRPH� RI� IHEULOH� FKLOGUHQ� LQ� (XURSH�� � HQ� HO� SUR\HFWR� 3(5)250
�SHUVRQDOL]HG�ULVN�DVVHVVPHQW�LQ�IHEULOH�LOOOQHV�WR�RSWLPL]H�UHDO�OLIH�PDQDJHPHQW
DFURVV�WKH�HXURSHDQ�XQLRQ��
(VWXGLDQ� HO�PDQHMR� \� UHVXOWDGRV� GH� QL³RV� IHEULOHV� HQ� (XURSD�� � HQ�
�QL³RV������D³RV�FRQ�ILHEUH��Ȳ���JUDGRV��HQ�HO�6(0�R�HQ�ODV���K�SUHYLDV�GH
FRQVXOWDU�
6H� UHFROHFWµ� LQIRUPDFLµQ�GH���SD¯VHV� HXURSHRV�GHVGH�HQHUR������KDVWD
DJRVWR�����

5HVXPLGR�SRU��)HGHULFR�*DPERD�
ΔQWHUQR�8QLYHUVLWDULR�GH�OD�8&Δ0('�

�IHGH�JDPERDK#JPDLO�FRP�
�

(O�Δ6�SXHGH�WHQHU�YDORU�DGLFLRQDO�HQ�SDFLHQWHV�HVSHF¯ILFRV�GH�DOWR�ULHVJR��R�FRPR�PHGLGD�SDUD�PRQLWRUHDU�HO�FXUVR�GH�OD�HQIHUPHGDG�R�HIHFWLYLGDG�GHO
WUDWDPLHQWR�
6H�HQFRQWUµ�TXH�VROR�XQ�����GH�ORV�SDFLHQWHV�VH�OHV�WRPµ�OD�3$�OR�TXH�VXJLHUH�XQD�SREUH�DGKHUHQFLD�D�ODV�UHFRPHQGDFLRQHV�GH�WRPD�GH�VLJQRV�YLWDOHV�HQ
QL³RV�FRQ�SUHVHQWDFLµQ�IHEULO�DO�6(0

6H�FDOFXOµ�HO�Ζ6�SRU�HGDGHV�HQ�!��D³R������D³RV�������D³RV��!���D³RV��\
D�ORV�����D³R�����PHVHV������PHVHV�\���PHVHV��D³R�
6H�HYDOXµ�HO�YDORU�GLDJQµVWLFR�GHO�Ζ6�SRU�PHGLR�GHO�YDORU�VREUH�OD�3$6�
HO�YDORU�VREUH�HO�SHUFHQWLO����HQ�DVRFLDFLµQ�FRQ�HO�GHVHQODFH�GHO�SDFLHQWH�
\�HO�YDORU�HVWUDWLILFDGR�SRU�HGDG�
(O�YDORU�GLDJQRVWLFR�IXH�HYDOXDGR�SDUD�HQIHUPHGDG�VHYHUD�GHILQLGD
SRU�LQIHFFLµQ�EDFWHULDQD�VHYHUD��Ζ%6���LQIHFFLµQ�EDFWHULDQD�LQYDVLYD��Ζ%Ζ��
LQWHUYHQFLRQHV�LQPHGLDWDV�SDUD�VDOYDU�OD�YLGD��Ζ/6Ζ��\�DGLPLVLRQ�D�OD�8&Ζ

8Q�Ζ6�DOWR�PRVWUµ�DVRFLDFLµQ�FRQ�HQIHUPHGDG�VHYHUD�SHUR�VX�YDORU�GH�H[FOXVLµQ�IXH�SREUH��OR�TXH�KDFH�TXH�HO�Δ6�QR�HV�XQD�KHUUDPLHQWD�YDOLRVD�GH
WDPL]DMH�GH�XVR�HQ�HO�6(0
7DTXLFDUGLD�\�OOHQDGR�FDSLODU�OHQWR�VRQ�LQGLFDGRUHV�GH�VKRFN�WHPSUDQR�PLHQWUDV�TXH�OD�3$�HV�XQ�LQGLFDGRU�WDUG¯R��HO�Δ6�FRPELQD�IDFWRUHV�GH�)&�\�3$�SRU�OR�TXH
SXHGH�SRWHQFLDOPHQWH�PHMRUDU�OD�LGHQWLILFDFLµQ�GH�QL³RV�DJXGDPHQWH�HQIHUPRV�HQ�HO�6(0

(VWH�HVWXGLR�FRQILUPD�OD�DVRFLDFLµQ�GH�XQ�Ζ6�DOWR�FRQ�HQIHUPHGDG�VHYHUD�HQ�QL³RV�FRQ�SUHVHQWDFLµQ�IHEULO�HQ�HO�6(0
3URYHH�YDORUHV�GH�UHIHUHQFLD�DJUXSDGRV�SRU�HGDG��VH[R��UHIHUHQFLD��UHIHULGRV�GH�PHGLFR�JHQHUDO��GH�SHGLDWUD�SULYDGR��GHO�VHUYLFLR�GH�HPHUJHQFLDV��YLVLWD
SURSLD���FRPRUELOLGDGHV�\�WHPSHUDWXUD�
6H�LGHQWLILFDURQ�YDORUHV�HVSHF¯ILFRV�SDUD�OD�HGDG�FRQ�DOWD�VHQVLELOLGDG�SHUR�FRQ�SRFD�HVSHFLILFLGDG�OOHYDQGR�D�XQ�DOWR�Q¼PHUR�GH�IDOVRV�SRVLWLYRV�



5HVXPLGR�SRU��0DU¯D�-RV«�/L]DQR�9LOODUUHDO
ΔQWHUQD�8QLYHUVLWDULD�GH�OD�8&Δ0('

�PPDULDMROL]DQR#JPDLO�FRP�
�
�

"��I��q³s(U�i�(1��1¤U¤­1s"U�� �"­1�U�s����i{¤
�s­UqU"�{ U�s{¤�1s�ɀȾȿɇɔ�³s��s�iU¤U¤
¤U¤­1q�­U"{
9MJ�1FSHJY
&3�1.8.8�8.89*2�9.(4
+JHMF�IJ�UZGQNHFHN·S�����IJ�*SJWT�����
7J[NXFIT�UTW��)WF��-JQJSF�'WJSJX�(MFH·S��2)�

/D�UHVLVWHQFLD�EDFWHULDQD�D�ORV�DQWLPLFURELDQRV��5$0��RFXUUH�FXDQGR�ODV�EDFWHULDV�UHDOL]DQ�PRGLILFDFLRQHV�TXH�YXHOYHQ�PHQRV�HIHFWLYRV� ORV
PHGLFDPHQWRV�TXH�VRQ�XWLOL]DGRV�SDUD�WUDWDU�LQIHFFLRQHV��

(V�XQD�GH�ODV�SULQFLSDOHV�DPHQD]DV�D�OD�VDOXG�S¼EOLFD�GHO�VLJOR�;;Δ���XQ�SUREOHPD�XUJHQWH�TXH�UHTXLHUH�XQ�SODQ�GH�DFFLµQ�JOREDO�FRRUGLQDGR�SDUD
DERUGDUOR�

8QD�UHYLVLµQ�VREUH� OD�5$0��HQFDUJDGD�SRU�HO�JRELHUQR�GHO�5HLQR�8QLGR��GHPRVWUµ�TXH� OD�5$0�SRGU¯D�VHU� OD�FDXVD�GH�PXHUWH�D����PLOORQHV�GH
SHUVRQDV�SRU�D³R�SDUD������

3UHVHQWDU�ODV�SULPHUDV�HVWLPDFLRQHV�JOREDOHV�GH�OD�FDUJD�GH�5$0�EDFWHULDQD�TXH�FXEUHQ�XQ�DPSOLR�FRQMXQWR�GH�SDWµJHQRV�\
I£UPDFRV�XWLOL]DQGR�P«WRGRV�FRQVLVWHQWHV�SDUD�DPERV�HVFHQDULRV�FRQWUDI£FWLFRV�

(V�HO�DQ£OLVLV�P£V�FRPSOHWR�GH�OD�FDUJD�GH�5$0�KDVWD�OD�IHFKD��\�HO�SULPHUR�HQ�FXDQWLILFDU�OD�FDUJD�GH�5$0�XWLOL]DQGR�GRV�HVFHQDULRV��GH
5$0�GLIHUHQWHV�

'DGR�TXH� HVWH� DQ£OLVLV� VH� EDVD� HQ� ODV� HVWLPDFLRQHV�GH� LQFLGHQFLD�� SUHYDOHQFLD� \�PRUWDOLGDG� �GH� HQIHUPHGDGHV�� OHVLRQHV� \� IDFWRUHV� GH� ULHVJR�� ORV
KDOOD]JRV�GH�5$0�EDFWHULDQD��SXHGHQ�VHU�FRPSDUDUDEOHV�FRQ�RWUDV�FDXVDV�GH�PXHUWH��OR�TXH�RIUHFH�LQIRUPDFLµQ�FUXFLDO��

6REUH� OD� EDVH� GH� ORV� PRGHORV� HVWDG¯VWLFRV� SUHGLFWLYRV�� KXER� XQ
HVWLPDGR� GH� ����� PLOORQHV� GH� PXHUWHV� DVRFLDGDV� FRQ� 5$0
EDFWHULDQD�HQ�������LQFOXLGRV������PLOORQHV�PXHUWHV�DWULEXLEOHV�D
5$0�EDFWHULDQD��

$�QLYHO� UHJLRQDO�� VH�HVWLPµ�TXH� OD� WDVD�GH�PRUWDOLGDG�SDUD� WRGDV� ODV
HGDGHV� DWULEXLEOH� D� OD� UHVLVWHQFLD� HV� P£V� DOWD� HQ� �IULFD
VXEVDKDULDQD�RFFLGHQWDO��FRQ������PXHUWHV�SRU����������\� OD�P£V
EDMD�HQ�$XVWUDODVLD��FRQ��y��PXHUWHV��SRU����������

/DV� LQIHFFLRQHV� GH� ODV� Y¯DV� UHVSLUDWRULDV� FDXVDGDV� SRU
PLFURRUJDQLVPRV� PXOWLUUHVLVWHQWHV� UHSUHVHQWDURQ� P£V� GHO� ���
PLOORQHV�GH�PXHUWHV�HQ�HO�������OR�TXH�OR�FRQYLHUWH�HQ�HO�V¯QGURPH
LQIHFFLRVR�P£V�JUDYH�

(VWLPDFLµQ��SDUD�

SD¯VHV�\����SDWµJHQRV�\

FRPELQDFLRQHV�

��
�� �WHUULWRULRV�

6H�REWXYR�GDWRV�GH�UHYLVLRQHV�VLVWHP£WLFDV�GH�OD�OLWHUDWXUD��VLVWHPDV
KRVSLWDODULRV��VLVWHPDV�GH�YLJLODQFLD���\�RWUDV�IXHQWHV��

���GH�PXHUWHV�HQ�ODV�TXH�OD�LQIHFFLµQ�GHVHPSH³µ�XQ�SDSHO�
3URSRUFLµQ� GH� PXHUWHV� LQIHFFLRVDV� DWULEXLEOHV� D� XQ� V¯QGURPH
LQIHFFLRVR�GDGR�
3URSRUFLµQ� GH� PXHUWHV� SRU� V¯QGURPH� LQIHFFLRVR� DWULEXLEOHV� D� XQ
SDWµJHQR�GDGR�
��GH�XQ�SDWµJHQR�GDGR�UHVLVWHQWH�D�XQ�DQWLELµWLFR�GH�LQWHU«V�
([FHVR�GH� ULHVJR�GH�PXHUWH� R�GXUDFLµQ�GH�XQD� LQIHFFLµQ� DVRFLDGD� D
HVWD�UHVLVWHQFLD�

6H�KL]R�XQ�HQIRTXH�HQ���PRGHORV
��
��

��

��
��

0XHUWHV�DWULEXLEOHV�D�OD�5$0�
0XHUWHV�DVRFLDGDV�FRQ�OD�5$0

6H�HVWLPµ�OD�FDUJD�FRQ�EDVH�HQ���FRQWUDIDFWXDOHV
��
��

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
0XUUD\�&���6KXQML�ΔNXWD�.���6KDUDUD�)��6ZHWVFKLQVNL�/��5REOHV�*��*UD\�$��HW�DO��*OREDO�EXUGHQ�RI�EDFWHULDO�DQWLPLFURELDO�UHVLVWDQFH�LQ�������D�V\VWHPDWLF
DQDO\VLV��7KH�/DQFHW��������������������SS����������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������6��������������������



�(VFKHULFKLD�FROL��SULQFLSDO�

6WDSK\ORFRFFXV�DXUHXV

.OHEVLHOOD�SQHXPRQLDH

6WUHSWRFRFFXV�SQHXPRQLDH

$FLQHWREDFWHU�EDXPDQQLL�

3VHXGRPRQDV�DHUXJLQRVD

/RV�VHLV�SULQFLSDOHV�SDWµJHQRV�FDXVDQWHV�GH�PXHUWHV�DVRFLDGDV
FRQ�OD�UHVLVWHQFLD

�

��

��

��

��

��

��

+DVWD� GRQGH� VDEHPRV�� HVWH� HVWXGLR� SURSRUFLRQD� OD� SULPHUD
HYDOXDFLµQ�LQWHJUDO�GH� OD�FDUJD�PXQGLDO�GH�5$0��DV¯�FRPR�XQD
HYDOXDFLµQ�GH�OD�GLVSRQLELOLGDG�GH�GDWRV��

/D� 5$0� HV� XQD� GH� ODV� SULQFLSDOHV� FDXVDV� GH� PXHUWH� HQ� WRGR� HO
PXQGR��FRQ�ODV�PD\RUHV�FDUJDV�HQ�HQWRUQRV�GH�EDMRV�UHFXUVRV��

&RPSUHQGHU� OD� FDUJD� GH� OD� UHVLVWHQFLD� D� ORV� DQWLPLFURELDQRV� \� ODV
SULQFLSDOHV�FRPELQDFLRQHV�GH�SDWµJHQRV�\�I£UPDFRV�TXH�FRQWULEX\HQ
D� HOOD� HV� FUXFLDO� SDUD� WRPDU� GHFLVLRQHV� SRO¯WLFDV� LQIRUPDGDV� \
HVSHF¯ILFDV� GH� OD� XELFDFLµQ�� HQ� SDUWLFXODU� VREUH� ORV� SURJUDPDV� GH
FRQWURO� \� SUHYHQFLµQ� GH� LQIHFFLRQHV�� HO� DFFHVR� D� ORV� DQWLELµWLFRV
HVHQFLDOHV� \� OD� LQYHVWLJDFLµQ� \� HO� GHVDUUROOR� GH� QXHYDV� YDFXQDV� \
DQWLELµWLFRV��

([LVWHQ� VHULDV� EUHFKDV� GH� GDWRV� HQ� PXFKRV� HQWRUQRV� GH� EDMRV
LQJUHVRV�� OR� TXH�HQIDWL]D� OD� QHFHVLGDG�GH�H[SDQGLU� OD� FDSDFLGDG�GHO
ODERUDWRULR�GH�PLFURELRORJ¯D�\� ORV�VLVWHPDV�GH�UHFRSLODFLµQ�GH�GDWRV
SDUD�PHMRUDU�QXHVWUD�FRPSUHQVLµQ�GH�HVWD�LPSRUWDQWH�DPHQD]D�SDUD
OD�VDOXG�KXPDQD�

5HVSRQVDEOHV�GH�
���������PXHUWHV�DWULEXLEOHV�D�5$0�\

���y���PLOORQHV��GH�PXHUWHV�DVRFLDGDV�FRQ�OD�5$0
HQ�������

8QD�FRPELQDFLµQ�GH�SDWµJHQR�\� I£UPDFR��6��DXUHXV�UHVLVWHQWH� D
OD�PHWLFLOLQD��FDXVµ�P£V�GH���������PXHUWHV�DWULEXLEOHV�D�OD�5$0
HQ�������PLHQWUDV�TXH�VHLV�P£V�FDXVDURQ�FDGD�XQD�HQWUH��������\
���� ���� PXHUWHV�� PXOWLUUHVLVWHQWHV�� H[FHSWR� WXEHUFXORVLV
H[WUHPDGDPHQWH�UHVLVWHQWH�D�ORV�PHGLFDPHQWRV��(��FROL�UHVLVWHQWH�D
ODV�FHIDORVSRULQDV�GH�WHUFHUD�JHQHUDFLµQ��$��EDXPDQQLL� UHVLVWHQWH�D
ORV� FDUEDSHQHPV�� (�� FROL� UHVLVWHQWH� D� ODV� IOXRURTXLQRORQDV�� .�
SQHXPRQLDH� UHVLVWHQWH� D� ORV� FDUEDSHQHPV� \� .�� SQHXPRQLDH
UHVLVWHQWH�D�ODV�FHIDORVSRULQDV�GH�WHUFHUD�JHQHUDFLµQ�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
0XUUD\�&���6KXQML�ΔNXWD�.���6KDUDUD�)��6ZHWVFKLQVNL�/��5REOHV�*��*UD\�$��HW�DO��*OREDO�EXUGHQ�RI�EDFWHULDO�DQWLPLFURELDO�UHVLVWDQFH�LQ�������D�V\VWHPDWLF
DQDO\VLV��7KH�/DQFHW��������������������SS����������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������6��������������������



$�SHVDU�GH�TXH�VH�XVDQ�P¼OWLSOHV�WUDWDPLHQWRV��XQ�DERUGDMH�PXOWLVLVW«PLFR�HV�FU¯WLFR��LQYROXFUDQGR�OD�YHQWLODFLµQ��HO�PRQLWRUHR�FRQVWDQWH�\�XQ
XVR�DSURSLDGR�GH� LQWHUYHQFLRQHV�WDOHV�FRPR� OD� WHUDSLD�FRQ�VXUIDFWDQWH��YHQWLODFLµQ�RVFLODWRULD�GH�DOWD� IUHFXHQFLD� �+)29��\�HO�DXPHQWR�GH� OD
SUHVLµQ�DUWHULDO�PHGLD�

/D� KHPRUUDJLD� SXOPRQDU� �+3�� HV� XQ� HYHQWR� FDWDVWUµILFR� DJXGR� FRQ� EDMD� LQFLGHQFLD� SHUR� DOWD�PRUWDOLGDG� HQ� QHRQDWRV� �KDVWD� ������ TXH� VH
FDUDFWHUL]D�SRU�VHFUHFLRQHV�VDQJXLQROHQWDV�HQ�HO�WUDFWR�UHVSLUDWRULR�VXSHULRU��756��R�D�WUDY«V�GHO�WXER�HQGRWUDTXHDO��7(7���(VWH�HVWXGLR�VLQWHWL]D
OD�HYLGHQFLD�GLVSRQLEOH�SDUD�HO�PDQHMR�GH�OD�+3�

5HVXPLGR�SRU��'UD��$QGUHD�0HO«QGH]
0«GLFR�*HQHUDO�

�DQGUHD�PHOHQGH]���#JPDLO�FRP�
�

Q1q{���IU���³iq{s���1s�s1{s�­{¤
&HYF�5FJINFYWNHF
7*;.8.�3�8.89*2�9.(&
+JHMF�IJ�UZGQNHFHN·S�����IJ�XJUYNJRGWJ�IJQ������
7J[NXFIT�UTW��2FSZJQ�*��8TYT�2FWY±SJ_��2)�28H�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
%DUQHV�0(��HW�DO��3XOPRQDU\�KDHPRUUKDJH�LQ�QHRQDWHV��6\VWHPDWLF�UHYLHZ�RI�PDQDJHPHQW��$FWD�3DHGLDWULFD�������������SS�����������'LVSRQLEOH�HQ�
'2Δ����������DSD�������

(Q�HVWD�UHYLVLµQ�VLVWHP£WLFD��OD�WHUDSLD�FRQ�VXUIDFWDQWH��OD�+)29�\�HO
DXPHQWR� GH� OD� 3$0� VH� HQFRQWUDURQ� FRPR� P«WRGRV� H[LWRVRV�
EDVDGRV�HQ�OD�HYLGHQFLD��SDUD�HO�WUDWDPLHQWR�GH�OD�+3�

6H�LQFOX\HURQ�XQ�WRWDO�GH�����SDFLHQWHV�GH����SD¯VHV�GLIHUHQWHV�
6XUIDFWDQWH�� HQ� ORV� �� HVWXGLRV� GRQGH� VH� XVµ� FRPR� WUDWDPLHQWR
SULPDULR�VH�HQFRQWUµ�FRPR� WUDWDPLHQWR�HIHFWLYR�� WDQWR�HQ� LQGXFLU�HO
FHVH�GH�OD�+3�FRPR�HQ�PHMRUDU�ORV�2Δ�
+)29�� ORV� �� HVWXGLRV� TXH� XVDURQ� YHQWLODFLµQ� RVFLODQWH� GH� DOWD
IUHFXHQFLD��+)29��OR�HQFRQWUDURQ�FRPR�HIHFWLYR��FRQ�VREUHYLGD�HQ�HO
UDQJR�GH���������VHJ¼Q�HO�HVWXGLR��
Ζ339��VH�FRQFOX\µ�TXH�OD�YHQWLODFLµQ�LQWHUPLWHQWH�FRQ�SUHVLµQ�SRVLWLYD
�Δ339�� IXH� H[LWRVR� HQ� FRQWURODU� U£SLGDPHQWH� OD� +3�� HQ� FRPELQDFLµQ
FRQ� RWUDV� LQWHUYHQFLRQHV� SDUD� FRUUHJLU� OD� DFLGRVLV� \� SDUD� SURYHHU
R[LJHQDFLµQ�DGHFXDGD�
$GUHQDOLQD�� OD� DGUHQDOLQD� LQWUDWUDTXHDO� IXH� HO� WUDWDPLHQWR�SULPDULR
HQ���HVWXGLRV��SDUD�XWLOL]DU�VXV�HIHFWRV�GH�YDVRFRQVWULFFLµQ�\�DXPHQWR
GH� JDVWR� FDUG¯DFR� SDUD� UHVXFLWDFLµQ� \� FHVH� GH� +3�� (Q� XQ� HVWXGLR
DGHP£V�HYLWµ�HO�XVR�LQQHFHVDULR�GH�VXFFLµQ�HQGRWUDTXHDO�
7ROD]ROLQD��HV�XQ�DQWDJRQLVWD�DOID�DGUHQ«UJLFR�QR�VHOHFWLYR�DGHP£V
GH�VHU�YDVRGLODWDGRU��(VWH�I£UPDFR�IXH�XWLOL]DGR�HQ���UHSRUWH�GH�FDVR
GRQGH�HO�SDFLHQWH�VREUHYLYLµ�VLQ�GLVFDSDFLGDG�D�ODUJR�SOD]R�
&RDJXORSDW¯D��VH�GHVFULEH�FRP¼QPHQWH�FRQ�OD�+3��(Q�HVWH�HVWXGLR
VH�GHVFULELµ�HO�XVR�GH�YLWDPLQD�.��SURGXFWRV�VDQJX¯QHRV�\�IDFWRU�9ΔΔD
UHFRPELQDQWH�� VLQ� HPEDUJR�� HQ� QLQJXQR� GH� ORV� FDVRV� KXELHURQ
FRQFOXVLRQHV�HQ�FXDQWR�D�ORV�GHVHQODFHV�REMHWLYR�
1HXURGHVDUUROOR�D�ODUJR�SOD]R��VH�UHSRUWµ�HQ�XQ�HVWXGLR�GRQGH�VH
PLGLµ� D� ORV� ��� PHVHV� PHGLDQWH� XQ� FRKRUWH� GH� FRPSDUDFLµQ�� /RV
VREUHYLYLHQWHV� GH� +3� WXYLHURQ� ¯QGLFHV� GH� GHVDUUROOR� PHQWDOHV� \
SVLFRPRWRUHV�PHGLDV�LQIHULRUHV�GH�XQD�PDQHUD�QR�VLJQLILFDWLYDV�TXH
VXV� SDUHV�� /RV� �� QL³RV� HVWXGLDGRV� WRGRV� WHQ¯DQ� DOJ¼Q� JUDGR� GH
DOWHUDFLµQ�HQ�HO�QHXURGHVDUUROOR�

(VWH�DUW¯FXOR�HV�XQD�UHYLVLµQ�VLVWHP£WLFD�TXH�LQFOX\µ����HVWXGLRV�RULJLQDOHV�TXH�LQYHVWLJµ�HO�PDQHMR�GH�OD�KHPRUUDJLD�SXOPRQDU�HQ�OD�SREODFLµQ
QHRQDWDO�
&RPR�GHVHQODFHV� VH� LQFOX\HURQ�� FHVH�GH�KHPRUUDJLD� SXOPRQDU��PHMRU¯D� GH� ¯QGLFH� GH�R[LJHQDFLµQ� �2Δ��� UHFXUUHQFLD� GH�KHPRUUDJLD� SXOPRQDU�
PRUWDOLGDG�\�GLVFDSDFLGDG�D�ODUJR�SOD]R�

5HGXFFLµQ�GH
PRUWDOLGDG�\�PHMRU¯D�GH
¯QGLFH�GH�R[LJHQDFLµQ

DVRFLDGR�D�+3�

0HMRU¯D�GH�2Δ�\
GLVPLQXFLµQ�GHO
JUDGLHQWH�$$�

SRVLEOHPHQWH�SRU
DXPHQWR�GH�3$0

9HQWLODFLµQ
PHF£QLFD

9DVRSUHVRUHV

6RSRUWH
QXWULFLRQDO

3URGXFWRV
VDQJX¯QHRV

ΔQRWUµSLFRV

$QDOJHVLD

)£UPDFRV
VHGDQWHV

$GUHQDOLQD�(7

6XFFLµQ�GHO
7(7

)OXLGRWHUDSLD

9LWDPLQD�.

0DQWHQHU�+E�!����J�/�
0DQWHQHU� SODTXHWDV� SRU� HQFLPD� GH� ��� ���� VL� KD\� VDQJUDGR
DFWLYR�
(O�SODVPD�IUHVFR�FRQJHODGR�SXHGH�VHU�EHQHILFLRVR�HQ�VDQJUDGR
FO¯QLFDPHQWH� VLJQLILFDWLYR� R� HQ� QHRQDWRV� FRQ� XQ� SHUILO� GH
FRDJXODFLµQ� DQRUPDO� �73� R� 737D� VLJQLILFDWLYDPHQWH� SRU� HQFLPD
GHO�UDQJR�GH�UHIHUHQFLD��
6H�SXHGH�DGPLQLVWUDU�XQD�GRVLV�DGLFLRQDO�GH�YLWDPLQD�.�VL�HO�73
VH�HQFXHQWUD�PX\�HOHYDGR�
(O�QLYHO�GH�ILEULQµJHQR�GHEH�PDQWHQHUVH�SRU�HQFLPD�GH�����J�G�
PHGLDQWH�OD�DGPLQLVWUDFLµQ�GH�ILEULQµJHQR�
(O� IDFWRU�9ΔΔD�UHFRPELQDQWH�SXHGH�VHU�XVDGR�HQ�HO�FRQWH[WR�GH
S«UGLGD� VDQJX¯QHD� PDVLYD� SRVWHULRU� D� OD� FRUUHFFLµQ� GH� RWURV
SDU£PHWURV� WDOHV� FRPR� OD� WURPERFLWRSHQLD� \� OD
KLSRILEULQRJHQHPLD�

'H�DFXHUGR�D�ODV�JX¯DV�GH�OD�6RFLHGDG�%ULW£QLFD�GH�OD�+HPDWRORJ¯D�
VH� GDQ� ODV� VLJXLHQWHV� UHFRPHQGDFLRQHV� HQ� FXDQWR� D� WUDVWRUQRV
KHPDWROµJLFRV�\�GH�OD�FRDJXODFLµQ�HQ�QHRQDWRV�



(VWH�HVWXGLR�LGHQWLILFµ�VLVWHP£WLFDPHQWH��YDORUµ�\�FRPSDUµ�ODV�UHFRPHQGDFLRQHV�GH�ODV�*3&��JX¯DV�GH�SU£FWLFD�FO¯QLFD��SDUD�HO�PDQHMR�GH�OD�1$&
SHGL£WULFD�XWLOL]DQGR�OD�KHUUDPLHQWD�$*5((�ΔΔ�
$*5((� ΔΔ� HV� XQD� KHUUDPLHQWD� GH� ��� ¯WHPV� TXH� HYDO¼D� *3&� HQ� �� GRPLQLRV�� LQFOXLGRV� DOFDQFH� \� SURSµVLWR�� LQYROXFUDPLHQWR� GH� ODV� SDUWHV
LQWHUHVDGDV��ULJRU�GHO�GHVDUUROOR��FODULGDG�GH�SUHVHQWDFLµQ���DSOLFDELOLGDG�H�LQGHSHQGHQFLD�HGLWRULDO�
3XQWRV�FODYH�\�FRQVLGHUDFLRQHV�D�PHMRUDU�HQ�IXWXUDV�JX¯DV��SDUD�ODV�GHFLVLRQHV�GH�PDQHMR���OD�VDWXUDFLµQ�GH�R[¯JHQR��XPEUDOHV�SDUD�OD�DGPLVLµQ�
OD�XWLOLGDG�GH�LQYHVWLJDFLRQHV�WDOHV�FRPR�UHDFWLYRV�GH�IDVH�DJXGD��\�OD�GXUDFLµQ�GH�OD�WHUDSLD�DQWLELµWLFD�

�1ÉU¤U|s�¤U­1q�­U"��(1�I³W�¤�(1����"­U"�
"iWsU"��¤{ �1�1i�q�s1d{�(1�i��s1³q{sW�
�(�³U�U(��1s�i��"{q³sU(�(�1s�sUz{¤
5FJINFYWNH�7JXUNWFYTW^�7J[NJ\X
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S�����*SJWT������
7J[NXFIT�UTW�)W��2FSZJQ�*��8TYT�2FWY±SJ_��2)�28H���

ΖPSRUWDQFLD��/D�QHXPRQ¯D�LQIDQWLO�DGTXLULGD�HQ�OD�FRPXQLGDG��1$&��HV�OD�SULQFLSDO�FDXVD�GH�PRUWDOLGDG�HQ�QL³RV�PHQRUHV�GH���D³RV�HQ�WRGR�HO
PXQGR��3D¯VHV�GH�LQJUHVRV�EDMRV�\�UHSUHVHQWDQ�P£V�GHO������GH�ORV�FDVRV�JUDYHV�GH�1$&�HQ�WRGR�HO�PXQGR�
'HILQLFLµQ�� VH� GHILQH� FO¯QLFDPHQWH� FRPR� ILHEUH�� WRV� \� VLJQRV� GHO� WUDFWR� UHVSLUDWRULR� LQIHULRU�� FRQ� OD� LQIHFFLµQ� DGTXLULGD� IXHUD� GH� XQ� HQWRUQR
KRVSLWDODULR�
)DFWRUHV�GH�ULHVJR�SDUD�1$&��EDMR�SHVR�DO�QDFHU��SDUWR�SUHPDWXUR��GHVQXWULFLµQ��YDFXQDFLµQ�LQFRPSOHWD�\�QLYHO�VRFLRHFRQµPLFR�EDMR�
3DWµJHQRV�GH�1$&�P£V�FRPXQHV��HQ�QL³RV�LQFOX\HQ�YLUXV�UHVSLUDWRULR�VLQFLWLDO��965���ULQRYLUXV�\�PHWDSQHXPRYLUXV�KXPDQR�
/D� FDXVD� EDFWHULDQD�P£V� FRP¼Q�� HV� 6WUHSWRFRFFXV� SQHXPRQLDH�� 6LQ� HPEDUJR�� H[LVWHQ� OLPLWDFLRQHV� HQ� OD� LGHQWLILFDFLµQ� GH� FDXVDV� SDWµJHQRV
GHELGR�D�OD�FRLQIHFFLµQ�YLUDO�EDFWHULDQD�\�HO�XVR�GH�PXHVWUDV�LQGLUHFWDV�SDUD�OD�SUXHED�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
(��&KHH��.��+XDQJ��6��+DJJLH��3�1��%ULWWRQ��6\VWHPDWLF�UHYLHZ�RI�FOLQLFDO�SUDFWLFH�JXLGHOLQHV�RQ�WKH�PDQDJHPHQW�RI�FRPPXQLW\�DFTXLUHG�SQHXPRQLD�LQ
FKLOGUHQ��3DHGLDWULF�5HVSLUDWRU\�5HYLHZV���������GRL��KWWSV���GRL�RUJ���������M�SUUY������������

5HVXPLGR�SRU��
'UD��.HLV\�$OIDUR�&RUGHUR
�NHLV\DOIDUR#JPDLO�FRP�

�

/D� UHYLVLµQ� VLVWHP£WLFD� DUURMµ� ����� UHVXOWDGRV� QR� GXSOLFDGRV�� GH� ORV� FXDOHV� VH� HYDOXDURQ� FDWRUFH� *3&�� &XDWUR� GH� ODV
FDWRUFH�*3&�VH�FRQVLGHUDURQ�GH�DOWD�FDOLGDG��/D�PD\RU¯D�GH�ODV�*3&�VH�FRQVLGHUDURQ�GH�EDMR�FDOLGDG�PHGLD�FRQ�ULJRU�GH
GHVDUUROOR�\�DSOLFDELOLGDG��ORV�GRPLQLRV�P£V�G«ELOHV�

/D� R[LPHWU¯D� GH� SXOVR� IXH� HO� P«WRGR� UHFRPHQGDGR� SDUD
PRQLWRUL]DFLµQ� GH� OD� VDWXUDFLµQ� GH� R[¯JHQR�� HVSHFLDOPHQWH� VL� KD\
VLJQRV�FO¯QLFRV�TXH�VXJLHUDQ�KLSR[HPLD�FRPR�FLDQRVLV��WDTXLSQHD�
DOHWHR�QDVDO�R�PRYLPLHQWR�GH�OD�FDEH]D�

/D�GLUHFWUL]�%76��TXH�VXJLHUH�XQ�XPEUDO�GH�6D2�������VH�GHULYµ�HQ
SDUWH� GH� XQ� HVWXGLR� SURVSHFWLYR� GH� QL³RV�PHQRUHV� GH� �� D³RV�� VH
DVRFLµ�FRQ�XQD�PD\RU�SUREDELOLGDG�GH�PXHUWH�

8PEUDO�GH�KLSR[HPLD�
�

/D�GLIHUHQFLDFLµQ�HQWUH�ODV�FDXVDV�EDFWHULDQDV�\�YLUDOHV�GH�1$&�HV�GLI¯FLO
GHELGR�D�OD�FRLQIHFFLµQ�\�OD�SRFD�HVSHFLILFLGDG�GH�ORV�VLJQRV�FO¯QLFRV�\
ORV�FDPELRV�UDGLRJU£ILFRV��/DV�JX¯DV�GH�DOWD�FDOLGDG�QR�UHFRPLHQGDQ��OD
PHGLFLµQ�GH�5)$�FRPR�OD�3&5��9(6�\�3&7�SDUD�HVWH�SURSµVLWR�

(Q�SREODFLRQHV�SHGL£WULFDV��XQ�EDMR�QLYHO�GH�3&7�VH�KD�DVRFLDGR�FRQ
XQ�DOWR�YDORU�SUHGLFWLYR�QHJDWLYR�GH�1$&�EDFWHULDQD�

8VR�GH�UHDFWLYRV�GH�IDVH�DJXGD
�

�

/D� GXUDFLµQ� GH� ODV� UHFRPHQGDFLRQHV� GH� WUDWDPLHQWR� DQWLELµWLFR� IXH
LQFRQVLVWHQWH� HQWUH� ODV� *3&�� (Q� SULQFLSLR�� ORV� DQWLELµWLFRV� GHEHQ
DGPLQLVWUDUVH�GXUDQWH�HO� WLHPSR�P¯QLPR�HIHFWLYR� SDUD� UHGXFLU� OD
UHVLVWHQFLD�D�ORV�DQWLELµWLFRV��ORV�GD³RV�DO�SDFLHQWH��HO�FRVWR�\�SUHVHUYDU
OD� GLVSRQLELOLGDG� GH� PHGLFDPHQWRV�� HVSHFLDOPHQWH� HQ� HQWRUQRV� GH
HVFDVRV�UHFXUVRV�

*X¯DV�GH�DOWD�FDOLGDG�UHFRPHQGDURQ�XQ�UDQJR�GH���D����G¯DV�GH�WHUDSLD
FRQ�DQWLELµWLFR�

'XUDFLµQ�GHO�WUDWDPLHQWR�FRQ�DQWLELµWLFR
�



� � �� �� ��

Ζ&6�

Ζ&6�/$%$�

3ODFHER�

5HVXPLGR�SRU��'UD��<LUODQ\�3DGLOOD�8UH³D
_�0«GLFR�*HQHUDO�

�\LUODQ\�SDGLOOD�XUH#JPDLO�FRP�
�

ɜ�³1(1s�i{¤�U"¤�¤{i{¤�{�1s�i��"{q Us�"U|s�"{s�i� �
q1d{����1i�ʪG1Éȿ�1s�"{q����"U|s�"{s��i�"1 {ɛ
/&2&�5JINFYWNHX�
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S�����IJ�INHNJRGWJ�IJ�����
7J[NXFIT�UTW��)WF��,QTWNFSF�1TWNF�(MF[FWWNF��2)��

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
*RXOGHQ�1��&RXVLQV�0��+DUW�.��-HQNLQV�$��:LOOHWWV�*��<HQGOH�/�HW�DO�� ΔQKDOHG�&RUWLFRVWHURLGV�$ORQH�DQG�LQ�&RPELQDWLRQ�:LWK�/RQJ�$FWLQJ�ſ�VXE!���VXE!
5HFHSWRU�$JRQLVWV�WR�7UHDW�5HGXFHG�/XQJ�)XQFWLRQ�LQ�3UHWHUP�%RUQ�&KLOGUHQ��-$0$�3HGLDWULFV�������������������'2Δ����������MDPDSHGLDWULFV����������

(O� HVWXGLR� GHPRVWUµ� TXH� ��� VHPDQDV� GH� WUDWDPLHQWR� FRQ� Ζ&6� H� Ζ&6�/$%$� PHMRUµ� OD� HVSLURPHWU¯D� HQ� QL³RV� SUHW«UPLQR� FRQ� EDMD� IXQFLµQ
SXOPRQDU�� HQ� FRPSDUDFLµQ� FRQ� WUDWDPLHQWR�SODFHER�� (O� WUDWDPLHQWR� FRQ�Ζ&6�/$%$� UHVXOWµ� HQ�PHMRU¯DV� VLJQLILFDWLYDPHQWH�PD\RUHV� TXH� IXHURQ
DGLFLRQDOHV�DO�WUDWDPLHQWR�FRQ�VROR�Ζ&6��(VWRV�UHVXOWDGRV�PXHVWUDQ�TXH�SUREDEOHPHQWH�HO�WUDWDPLHQWR�FRQ�Δ&6�DFW¼D�VREUH�XQ�SURFHVR�LQIODPDWRULR
FUµQLFR�� VLHQGR� OD� LQIODPDFLµQ�XQ�PHFDQLVPR�HVHQFLDO�GH� OD�GLVPLQXFLµQ�GH� OD� IXQFLµQ�SXOPRQDU�HQ�SDFLHQWHV�SUHPDWXURV�� /RV�QL³RV�TXH
PXHUHQ�D�FDXVD�GH�'%3�KDQ�PRVWUDGR�XQD�PD\RU�GHSRVLFLµQ�GH�P¼VFXOR�OLVR�D�QLYHO�GH�Y¯D�D«UHD��HQ�FRPSDUDFLµQ�FRQ�QL³RV�GH�W«UPLQR�\�QL³RV�VLQ�'%3��
/D�DGLFLµQ�GH�/$%$�DO�Δ&6�UHVXOWµ�HQ�PHMRU¯DV�FO¯QLFDV�DFHSWDEOHV�HQ�OD�HVSLURPHWU¯D��6H�SUHVXPH�TXH�HVWD�FRPELQDFLµQ�GH�WUDWDPLHQWR�HVW£�GLULJLGD�WDQWR
DO�FRPSRQHQWH�IXQFLRQDO��FRPR�DO�SURFHVR�LQIODPDWRULR�TXH�SXHGH�HVWDU�GHVDUUROO£QGRVH�HQ�QL³RV�FRQ�IXQFLµQ�SXOPRQDU�GLVPLQXLGD��
6L� ELHQ� HQ� HVWH� HVWXGLR� QR� VH� GHWHUPLQDURQ�PHMRU¯DV� HQ� OD� FDSDFLGDG� GH� HMHUFLFLR� WUDV� HO� WUDWDPLHQWR� FRQ� Δ&6� VROR� R� HQ� FRPELQDFLµQ� FRQ� /$%$�� XQ
SURJUDPD�GH�HMHUFLFLRV�MXQWR�FRQ�XQD�PHMRU�HVSLURPHWU¯D�WUDV�HO�XVR�GH�Δ&6�/$%$�SRGU¯D�PHMRUDU�OD�DFWLYLGDG�I¯VLFD�HQ�HVWRV�QL³RV��
$¼Q� TXHGD� SHQGLHQWH� HVWXGLDU� VL� HVWRV� HIHFWRV� REVHUYDGRV� VH� PDQWHQGU£Q� HQ� HO� WLHPSR�� (O� REMHWLYR� HV� TXH� HO� WUDWDPLHQWR� VHD� PRGLILFDGRU� GH� OD
HQIHUPHGDG��UHVXOWDQGR�HQ�PHMRU¯DV�D�ODUJR�SOD]R�GH�OD�IXQFLµQ�SXOPRQDU��

/RV�QDFLPLHQWRV�SUHW«UPLQRV�VH�DVRFLDQ�D�ULHVJR�DXPHQWDGR�GH�V¯QWRPDV�UHVSLUDWRULRV�\�G«ILFLW�GH�OD�IXQFLµQ�SXOPRQDU�D�ODUJR�SOD]R��HVSHFLDOPHQWH
HQ�QL³RV�TXH�GHVDUUROODQ�GLVSODVLD�EURQFRSXOPRQDU��'%3���'DGR�OD�IDOWD�GH�HYLGHQFLD�HQ�FRPR�WUDWDU�OD�HQIHUPHGDG�SXOPRQDU�HQ�QL³RV�SUHW«UPLQR�
VH�UHDOL]D�HVWH�HVWXGLR�FRQ�HO�REMHWLYR�GH�GHWHUPLQDU�VL����VHPDQDV�GH�WUDWDPLHQWR�FRQ�FRUWLFRVWHURLGHV�LQKDODGRV��Δ&6��VRORV�R�HQ�FRPELQDFLµQ�FRQ
EHWD���DJRQLVWD� GH� DFFLµQ�SURORQJDGD� �/$%$��PHMRUDQ� OD� HVSLURPHWU¯D� \� OD� FDSDFLGDG�GH� HMHUFLFLR� HQ�QL³RV�SUHW«UPLQR� HQ� HGDG� HVFRODU� TXLHQHV
WHQ¯DQ�XQ�SRUFHQWDMH�SUHGLFKR�GH�YROXPHQ�HVSLUDWRULR�IRU]DGR�HQ�HO�SULPHU�PLQXWR���)(9���PHQRU�R�LJXDO�D������HQ�FRPSDUDFLµQ�FRQ�WUDWDPLHQWR
SODFHER�LQKDODGR��

VLQ�DQRPDO¯DV�FRQJ«QLWDV�
FDUGLRSXOPRQDUHV�R�GH

QHXURGHVDUUROOR
FO¯QLFDPHQWH�VLJQLILFDWLYDV 6H�PLGLHURQ�DQWHV�\�GHVSX«V�GH�ODV

LQWHUYHQFLRQHV�

(O� �)(9�� SRVWUDWDPLHQWR� VH� DMXVWµ� SDUD� HO
VH[R�� HGDG� JHVWDFLRQDO�� GLVSODVLD
EURQFRSXOPRQDU�� UHVWULFFLµQ� GHO� FUHFLPLHQWR
LQWUDXWHULQR� �5&Δ8��� FRUWLFRVWHURLGHV
DQWHQDWDOHV��JUXSRV�GH�WUDWDPLHQWR�\�YDORUHV
SUHWUDWDPLHQWR��

/D�PHGLD�SRVWUDWDPLHQWR�GHO��)(9��IXH������PD\RU�HQ�HO�JUXSR�FRQ�Ζ&6�\�XQ�������PD\RU�HQ�HO�JUXSR
Ζ&6�/$%$�� HQ� FRPSDUDFLµQ� FRQ� HO� SODFHER�� (O� WUDWDPLHQWR� DFWLYR� GLVPLQX\µ� OD� )H12� \� PHMRUµ� OD� UHVSXHVWD
EURQFRGLODWDGRUD�SRVWHMHUFLFLR��SHUR�QR�OD�FDSDFLGDG�GH�HMHUFLFLR��

6H� KD� GHPRVWUDGR� TXH� HO� WUDWDPLHQWR� FRPELQDGR� FRQ� Δ&6�/$%$
UHVXOWD� HQ�PHMRU¯D� VLJQLILFDWLYD� GH� OD� HVSLURPHWU¯D� SXOPRQDU� HQ
QL³RV� SUHW«UPLQR� FRQ� IXQFLµQ� SXOPRQDU� GLVPLQXLGD� HQ
FRPSDUDFLµQ�FRQ�Δ&6�VROR�R�SODFHER��



3RU�OR�TXH�HO�SUHVHQWH�DUW¯FXOR�VH�HVWDEOHFLµ�FRPR�REMHWLYR�UHYLVDU�HQ�OD�OLWHUDWXUD�VREUH�ORV�IDFWRUHV�GH�ULHVJR�GH�UHDGPLVLµQ�SRU�DVPD�SHGL£WULFD�H
LGHQWLILFDU�ORV�IDFWRUHV�DVRFLDGRV�FRQ�HO�UHLQJUHVR�WHPSUDQR��PHQRU�D����G¯DV�SRVWHULRU�DO�DOWD�KRVSLWDODULD��\�WDUG¯R��P£V�D����G¯DV�SRVWHULRU�DO�DOWD
KRVSLWDODULD��

5HVXPLGR�SRU��'UD��&DPLOD�0ROLQD�6HJXUD
�0«GLFR�*HQHUDO�

�FPROLQDVHJXUD��#JPDLO�FRP�
�

G�"­{�1¤�(1��U1¤I{�������1UsI�1¤{¤
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9MJ�/TZWSFQ�TK�5JINFYWNHX�
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S�����IJ�2F^T�IJQ�������
7J[NXFIT�UTW��)W��2FSZJQ�*��8TYT�2FWY±SJ_��2)��2XH��

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
+RJDQ�$+��&DUUROO�&/��ΔYHUVRQ�0*��+ROOHQEDFK�-3��3KLOLSV�.��6DDU�.��HW�DO��5LVN�)DFWRUV�IRU�3HGLDWULF�$VWKPD�5HDGPLVVLRQV��$�6\VWHPDWLF�5HYLHZ��-�3HGLDWU�
�����6HS�������������H����GRL����������M�MSHGV��������������(SXE������0D\�����30Δ'�����������

6H� UHDOL]µ� XQD� E¼VTXHGD� HOHFWUµQLFD� HQ� 3XE0HG�0('/Δ1(�� &Δ1$+/�� 6FRSXV�� 3V\FΔ1)2� \� &RFKUDQH� GH� HQVD\RV� FRQWURODGRV�� SXEOLFDGRV� KDVWD
QRYLHPEUH�GH�������VREUH�IDFWRUHV�GH�ULHVJR�GH�UHDGPLVLµQ�SRU�DVPD�SHGL£WULFD��
6H�GHWHUPLQµ�TXH�ORV�IDFWRUHV�GH�ULHVJR�GH�UHLQJUHVR�SRU�DVPD�HVWDEDQ�UHODFLRQDGRV�FRQ�UHLQJUHVRV�WHPSUDQRV�R�UHLQJUHVRV�WDUG¯RV��
'RV�DXWRUHV�H[DPLQDURQ�GH�IRUPD�LQGHSHQGLHQWH�ORV�W¯WXORV�\�ORV�UHV¼PHQHV��
6H�UHYLVDURQ�ORV�DUW¯FXORV�\�VH�DSOLFDURQ�ORV�FULWHULRV�GH�LQFOXVLµQ��
3DUD�ORV�DUW¯FXORV�TXH�FXPSOLHURQ�FRQ�ORV�FULWHULRV�GH�LQFOXVLµQ��ORV�DXWRUHV�UHVXPLHURQ�ORV�GDWRV�VREUH�HO�GLVH³R�GHO�HVWXGLR��ODV�FDUDFWHU¯VWLFDV�GH
ORV�SDFLHQWHV�\�ORV�UHVXOWDGRV�

ʛ�ɁȾ(�

/DV�DOWDV� WDVDV�GH� UHLQJUHVRV�SHGL£WULFRV�SRU�DVPD�VRQ�SUHRFXSDQWHV��GDGR�TXH�HO� DVPD�HV�XQD�FRQGLFLµQ�SDUD� OD� FXDO� OD� DWHQFLµQ�DPEXODWRULD
DGHFXDGD�\�RSRUWXQD�SRGU¯D�HYLWDU�OD�KRVSLWDOL]DFLµQ�

���DUW¯FXORV�VH�LQFOX\HURQ�HQ�HO�DQ£OLVLV�ILQDO�
/RV�GLVH³RV�GH�ORV�HVWXGLRV��ODV�SREODFLRQHV�GH�SDFLHQWHV�\�ODV�PHGLGDV�GH�UHVXOWDGR�IXHURQ�PX\�KHWHURJ«QHRV��SRU�OR�TXH�QR�VH�SXGR�UHDOL]DU�HO
PHWDQ£OLVLV��HQ�FDPELR��VH�SUHVHQWD�XQD�V¯QWHVLV�FXDOLWDWLYD�GH�ORV�UHVXOWDGRV�GHO�HVWXGLR�\�OD�DSOLFDELOLGDG��

$ERUGDU�HVWRV� IDFWRUHV�GH� ULHVJR�FRQ� LQWHUYHQFLRQHV� LQQRYDGRUDV��EDVDGDV�HQ�HYLGHQFLD� \�HIHFWLYDV� VHU£� IXQGDPHQWDO�SDUD� UHGXFLU� ODV� UHDGPLVLRQHV
SHGL£WULFDV�SRU�DVPD�

(VWDG¯D�SURORQJDGD��UDQJR�25����������

&RPRUELOLGDGHV�FUµQLFDV��UDQJR�25�����������

6H[R�IHPHQLQR��UDQJR�25�����������

&RPRUELOLGDGHV�FUµQLFDV��UDQJR�25��������

$OWD�HQ�YHUDQR��UDQJR�25����������

(VWDQFLD�SURORQJDGD��UDQJR�25������������

(Q�DPERV� LQWHUYDORV�GH� UHLQJUHVR�� HO� LQJUHVR�SUHYLR�SRU� DVPD� IXH�HO� SUHGLFWRU�GH� UHLQJUHVR�P£V� FRQVLVWHQWH
�UDQJR�25����������

)DFWRUHV�GH�ULHVJR�DVRFLDGRV�D�UHDGPLVLRQHV
WHPSUDQDV��

)DFWRUHV�GH�ULHVJR�DVRFLDGRV�D�UHDGPLVLRQHV
WDUGLDV���

ʚ�ɁȾ(�



8VR�GH�OD�WHFQRORJ¯D�

'H� ORV� ��� HVWXGLRV� GH� LQWHUYHQFLRQHV� FRQ� HYLGHQFLD
DOWDPHQWH�FRQILDEOH����IXHURQ�LQWHUYHQFLRQHV�HIHFWLYDV��

(VWH�HVWXGLR�PXHVWUD�TXH� ODV� LQWHYHQFLRQHV�QR�VXHOHQ
WRPDU� HQ� FXHQWD� ODV� FUHHQFLDV� GH� ORV� SDFLHQWHV� \� VXV
SDGUHV� UHODFLRQDGDV� FRQ� HO� DVPD�� D� SHVDU� GH� TXH� OD
HYLGHQFLD� KD� GHPRVWUDGR� TXH� ODV� FUHHQFLDV� GH� ORV
DGXOWRV� \� DGROHVFHQWHV� VRQ� GHWHUPLQDQWHV� HQ� OD� IDOWD
GH�DGKHUHQFLD�
�

ΔGHQWLILFDU�ODV�FDUDFWHU¯VWLFDV�GH�ODV�LQWHUYHQFLRQHV�H[LWRVDV�HQ�PHMRUDU�OD�DGKHUHQFLD�GH�ORV�QL³RV�D�OD�WHUDSLD�FRQ�Δ&6���

5HVXPLGR�SRU��7LPL�&DPLOOH�5DSLGHO�&KDFµQ�
0«GLFR�JHQHUDO

�WLPLFDPLOOH�UDSLGHO#JPDLO�FRP�
�

Us­1�É1s"U{s1¤�1ÏU­{¤�¤������q1d{����i�
�(Q1�1s"U����i{¤�"{�­U"{1¤­1�{U(1¤
UsQ�i�({¤�1s�sUz{¤�"{s��¤q�
5JINFYWNH�5ZQRTSTQTL^
7*;.8.�3�8.89*2�9.(&
+JHMF�IJ�UZGQNHFHN·S�����IJ�JSJWT�IJQ�����
7J[NXFIT�UTW��2FSZJQ�8TYT�2FWY±SJ_��2)��2XH���

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
3HDUFH�&-��<DQ�&KDQ�$+��-DFNVRQ�7��)OHPLQJ�/��)RRW�+��%XVK�$��HW�DO���)HDWXUHV�RI�VXFFHVVIXO�LQWHUYHQWLRQV�WR�LPSURYH�DGKHUHQFH�WR�ΔQKDOHG
&RUWLFRVWHURLGV�LQ�FKLOGUHQ�ZLWK�DVWKPD��$�QDUUDWLYH�V\VWHPDWLF�UHYLHZ��3HGLDWULF�3XOPRQRORJ\��������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SSXO�������

/RV� HVWXGLRV� FRQ� LQWHUYHQFLRQHV� HIHFWLYDV� IXHURQ�P£V� IUHFXHQWHPHQWH� GH� DOWD� FDOLGDG�� VH� HQIRFDEDQ� HQ� ODV� EDUUHUDV� SHUFHSWLEOHV� \� SU£FWLFDV� GH� OD
DGKHUHQFLD�GH�PDQHUD�SHUVRQDOL]DGD�\�XVDEDQ�FRPELQDFLRQHV�GH�W«FQLFDV�GH�FDPELR�GH�FRPSRUWDPLHQWR��
/DV�FUHHQFLDV�GH�ORV�SDFLHQWHV�\�VX�FDSDFLGDG�GH�DGKHULUVH�DO�WUDWDPLHQWR�FRQ�Δ&6�GHEHU¯DQ�VHU�HO�REMHWR�GH�ODV�LQWHUYHQFLRQHV��SHUVRQDOL]DGDV�HQ�HO
IXWXUR�

�

0HQRV�GH�OD�PLWDG�GH�ODV�LQWHUYHQFLRQHV��������������IXHURQ�HIHFWLYDV�HQ�PHMRUDU�GH�IRUPD�VLJQLILFDWLYD��S�������OD�DGKHUHQFLD�D�Δ&6��
'H�ORV�HVWXGLRV�VHOHFFLRQDGRV�����UHVXOWDURQ�WHQHU�HYLGHQFLD�GH�DOWR�QLYHO�GH�FRQILDELOLGDG��GH�DFXHUGR�FRQ�ORV�FULWHULRV�VHOHFFLRQDGRV
SDUD�HO�GLDJQµVWLFR�GH�DVPD�\�SDUD�PHGLU�OD�PHMRU¯D�HQ�OD�DGKHUHQFLD���

(O�DVPD�HV� OD�HQIHUPHGDG�FUµQLFD�QR� WUDQVPLVLEOH�P£V� IUHFXHQWH�HQ�QL³RV��/D�PD\RU¯D�GH� ORV�QL³RV� ORJUDQ�XQ�EXHQ�FRQWURO�GH� OD�HQIHUPHGDG�D
WUDY«V�GH�XQD�EXHQD�DGKHUHQFLD�D�OD�WHUDSLD�FRQ�FRUWLFRHVWHURLGHV�LQKDODGRV��Δ&6���ORJUDQGR�SUHYHQLU�KRVSLWDOL]DFLRQHV�\�PXHUWHV��6LQ�HPEDUJR��XQD
SDUWH�GH�ORV�SDFLHQWHV�QR�ORJUDQ�WDO�FRQWURO��\�OD�IDOWD�GH�DGKHUHQFLD�DO�WUDWDPLHQWR�FRQ�Δ&6�VH�KD�LGHQWLILFDGR�FRPR�XQD�GH�ODV�SULQFLSDOHV�FDXVDV��$
SHVDU�GH�TXH�VH�KDQ�GHVDUUROODGR�PXOWLSOHV�LQWHUYHQFLRQHV�SDUD�LQWHQWDU�PHMRUDU�GLFKD�DGKHUHQFLD��HV�GH�VXPD�LPSRUWDQFLD�LGHQWLILFDU�FXDOHV�VRQ
ORV�IDFWRUHV�TXH�KDFHQ�TXH�ODV�LQWHUYHQFLRQHV�VHDQ�HIHFWLYDV�SDUD�SRGHU�DSOLFDUODV�D�OD�SU£FWLFD�FO¯QLFD���

6H�UHDOL]µ�XQD�E¼VTXHGD�GH�HQVD\RV�FO¯QLFRV�DOHDWRUL]DGRV�HQ���EDVHV�GH�GDWRV��TXH�PLGLHUDQ�OD�DGKHUHQFLD�D�ORV�Δ&6�HQ�QL³RV�DVP£WLFRV��6H�UHDOL]µ
XQD�V¯QWHVLV�GH�OD�LQIRUPDFLµQ��HQIRF£QGRVH�HQ�OD�HILFDFLD�GH�ODV�LQWHUYHQFLRQHV�\�HQ�OD�FRQILDELOLGDG�GH�ORV����HVWXGLRV�VHOHFFLRQDGRV���(O�FRQWHQLGR
GH� ODV� LQWHUYHQFLRQHV� VH� FRGLILFµ� VHJ¼Q� ODV� JX¯DV� 1Δ&(� GH� DGKHUHQFLD� D� PHGLFDPHQWRV� �7KH� 3HUFHSWLRQV� DQG� 3UDFWLFDOLWLHV� $SSURDFK�� 3$3$�� \
7«FQLFDV�GH�&DPELR�GH�&RPSRUWDPLHQWR��%&7��

1R� VH� HQFRQWUµ� GLIHUHQFLD� HQ� OD� HIHFWLYLGDG
UHODFLRQDGD� DO� FRQWH[WR� R� QLYHO� GH� DWHQFLµQ�P«GLFD
HQ�HO�TXH�VH�GLR�OD�LQWHUYHQFLµQ��

'H� ODV� �� LQWHUYHQFLRQHV� DOWDPHQWH� HIHFWLYDV�� �� VH
FODVLILFDURQ�FRQ�XQ�QLYHO���3$3$���
� (O� VLVWHPD�3$3$� HV� I£FLOPHQWH� DSOLFDEOH� D� OD� KRUD� GH
GHVDUUROODU� XQD� LQWHUYHQFLµQ�� \D� TXH� UHVDOWD� ORV
FRPSRQHQWHV� HVHQFLDOHV� SDUD� SRGHU� UHDOL]DU� XQ
FDPELR�HQ�OD�DGKHUHQFLD���

&RQWH[WR

&RQILDELOLGDG�GH�OD�HYLGHQFLD

'H� ODV� �� LQWHUYHQFLRQHV� FRQ� HYLGHQFLD� DOWDPHQWH
FRQILDEOH� TXH� QR� PRVWUDURQ� XQD� PHMRU¯D� HQ� OD
DGKHUHQFLD�� �� QR� HUDQ� PHGLGDV� SHUVRQDOL]DGDV� DO
SDFLHQWH�� (IHFWLYDPHQWH�� HVWXGLRV� DQWHULRUHV� KDQ
GHPRVWUDGR� TXH� ODV� LQWHUYHQFLRQHV� SHUVRQDOL]DGDV
WLHQHQ�PHMRUHV�UHVXOWDGRV��

0HGLGDV�SHUVRQDOL]DGDV

(O�XVR�GH�OD�WHFQRORJ¯D�FRPR�PHGLR�GH�LQWHUYHQFLµQ�KD
GHPRVWUDGR� VHU� GH� XWLOLGDG� �GLVSRVLWLYRV� HOHFWURQLFRV
SDUD� PHGLU� OD� DGKHUHQFLD�� DSOLFDFLRQHV�� OODPDGDV
WHOHIµQLFDV��

&RQWDFWR�FDUD�D�FDUD

(O�WLSR�GH�SHUVRQDO�GH�VDOXG�TXH�UHDOL]D� OD� LQWHUYHQFLµQ
QR�HV�WDQ�LPSRUWDQWH�FRPR�OR�HV�HO�KHFKR�GH�TXH��H[LVWD
FRQWDFWR� FDUD� D� FDUD� D� OR� ODUJR� GHO� SHULRGR� GH
LQWHUYHQFLµQ��

&RQWHQLGR

&UHHQFLDV�GHO�SDFLHQWH�\�IDPLOLDUHV



FDVL�
�

$OHMDQGUD�&DOOHMDV�3HGULDQHV�
ΔQWHUQD�8QLYHUVLWDULD�GH�8&Δ0('�

�DOHFDOOHMDV�#JPDLO�FRP�

(1GU"U1s"U�¤�s³­�U"U{s�i1¤�1s�(U1­�¤
É1I1­��U�s�¤ɕ�iU �1¤�(1�Ii³­1s�Ð�"1­{I2sU"�¤
5JINFYWNHX�NS�7J[NJ\
&79�(:14�47.,.3&1
+JHMF�IJ�UZGQNHFHN·S����KJGWJWT������
7J[NXFIT�UTW�)W��2FSZJQ�*��8TYT�2FWY±SJ_��2)�28H���

/RV�DGXOWRV�\�ORV�QL³RV�SXHGHQ�VHJXLU�GLHWDV�UHVWULFWLYDV�SRU�YDULDV�UD]RQHV��LQFOXLGD�OD�QHFHVLGDG�P«GLFD��ORV�EHQHILFLRV�SHUFLELGRV�SDUD�OD�VDOXG��OD
PRGD��ORV�GHUHFKRV�GH�ORV�DQLPDOHV��HO�LPSDFWR�DPELHQWDO�R�HO�GHVHR�GH�SHUGHU�SHVR��$OJXQDV�VH�RULJLQDQ�FRPR�WHUDSLDV�P«GLFDV�SDUD�GROHQFLDV�R
HVWDGRV�GH�HQIHUPHGDG�HVSHF¯ILFRV��(VWH�DUW¯FXOR�KDFH�XQD�UHYLVLµQ�GH�ODV�GLHWDV�UHVWULFWLYDV�FRPXQHV�WDOHV�FRPR�OD�GLHWD�FHWRJ«QLFD��.'��SRU�VXV
VLJODV�HQ�LQJO«V���VLQ�JOXWHQ��*)'��\�YHJHWDULDQD��9'��

&RPSUHQGHU�ODV�LQGLFDFLRQHV�P«GLFDV�SDUD�XQD�GLHWD�VLQ�JOXWHQ�R�FHWRJ«QLFD�
5HFRQRFHU�OD�SUHVHQWDFLµQ�GH�VLJQRV�\�V¯QWRPDV�GH�GHILFLHQFLDV�QXWULFLRQDOHV�DVRFLDGDV�FRQ�ODV�GLHWDV�YHJHWDULDQD��VLQ�JOXWHQ�\�FHWRJ«QLFD�
$GTXLULU�FRQRFLPLHQWRV�VREUH�FDPELRV�HQ�OD�GLHWD�\�DOLPHQWRV�FRPXQHV�R�SURGXFWRV�IRUWLILFDGRV�TXH�SXHGHQ�D\XGDU�D�UHGXFLU�HO�ULHVJR�GH
GHILFLHQFLD�

(U1­��"1­{I2sU"�
EDMD�LQJHVWD�GH�FDUERKLGUDWRV� �FHWRVLV

����DSUR[��GH�OD�LQJHVWD�GLDULD�GH�FDORU¯DV�SURYLHQH�GH�OD�JUDVD��$OJXQRV�SDFLHQWHV�RSWDQ�SRU
D\XQR�LQWHUPLWHQWH�LQLFLDO�SDUD�ORJUDU�FHWRVLV�P£V�U£SLGR��
6H�SXHGHQ�XVDU�WULJOLF«ULGRV�GH�FDGHQD�PHGLD�\D�TXH�VRQ�P£V�FHWRJ«QLFRV��SHUR�VH�DVRFLDQ
FRQ�PD\RUHV�WDVDV�GH�GLDUUHD��YµPLWRV�\�GRORU�DEGRPLQDO��
(Q�QL³RV� �����GHO�DSRUWH�FDOµULFR�GH�SURWH¯QDV������GH�FDUERKLGUDWRV�\�����GH�JUDVDV��
(V� XQD� WHUDSLD� HILFD]� SDUD� ORV� WUDVWRUQRV� FRQYXOVLYRV� UHIUDFWDULRV� D� ORV� PHGLFDPHQWRV
DQWLHSLO«SWLFRV�� SDUD� OD� GHILFLHQFLD� GH� SLUXYDWR� GHVKLGURJHQDVD� \� SDUD� OD� GHILFLHQFLD� GHO
WUDQVSRUWDGRU�GH�JOXFRVD�WLSR��

PD\RU�ULHVJR�GH�F£OFXORV�UHQDOHV�GHELGR�D�OD�KLSHUFDOFLXULD�FRPR�UHVXOWDGR�GH�OD
DFLGRVLV�V«ULFD�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
$QGUHZVNL�(��&KHQJ�.��9DQGHUSRRO�&��1XWULWLRQDO�'HILFLHQFLHV�LQ�9HJHWDULDQ��*OXWHQ�)UHH��DQG�.HWRJHQLF�'LHWV��3HGLDWULFV�LQ�5HYLHZ����������������SS�����
����'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SLU�������������

(U1­��É1I1­��U�s��

(U1­��iU �1�(1�Ii³­1s�

3HVFHWDULDQR��¼QLFDPHQWH�HYLWDQ�FDUQHV��FRPHQ�SHVFDGRV��
2YR�ODFWRYHJHWDULDQR��HYLWDQ�FDUQHV�\�SHVFDGRV�
2YR�YHJDWDULDQR��HYLWDQ�FDUQHV��SHVFDGRV�\�O£FWHRV�\�VXV�GHULYDGRV��
/DFWR�YHJHWDULDQR��HYLWDQ�FDUQHV��SHVFDGRV�\�KXHYRV�
9HJDQR��HYLWDQ�FDUQHV��SHVFDGRV��O£FWHRV�\�VXV�GHULYDGRV��KXHYRV�\�PLHO�GH�DEHMD���

(YLWDQ� WRGRV� ORV� WLSRV� GH� FDUQHV�� \� GHSHQGLHQGR� GH� ORV� VXEWLSRV� GH� GLHWDV� YHJHWDULDQDV�� HYLWDQ� ORV
SURGXFWRV�GHULYDGRV�GH�DQLPDOHV��FRPR�KXHYRV��O£FWHRV�R�PLHO��

&RQVLVWH�HQ�HYLWDU�HVWULFWDPHQWH�DOLPHQWRV�FRQ�DOWDV�FRQFHQWUDFLRQHV�GH�JOXWHQ�FRPR�HO�WULJR��OD�FHEDGD�\�HO
FHQWHQR�
(V�HO�¼QLFR�WUDWDPLHQWR�FRQRFLGR�SDUD�OD�HQIHUPHGDG�FHO¯DFD��(&��
8WLOL]DGD�HQ�RWUDV�HQIHUPHGDGHV�JDVWURLQWHVWLQDOHV�FRPR�OD�DOHUJLD�DO�WULJR��OD�VHQVLELOLGDG�DO�JOXWHQ�QR�FHO¯DFD
\�HO�V¯QGURPH�GHO�LQWHVWLQR�LUULWDEOH��
0XFKRV� SDFLHQWHV� VLQ� (&� VLJXHQ� GLHWD� OLEUH� GH� JOXWHQ� SRU� UD]RQHV� FRPR� SHUFHSFLµQ� GH� VDOXG�� PRGD�
SUHRFXSDFLRQHV� VREUH� HO� WULJR� JHQ«WLFDPHQWH� PRGLILFDGR�� FDPELRV� GH� FRPSRUWDPLHQWR� HQ� ORV� QL³RV� R
V¯QWRPDV�QR�HVSHF¯ILFRV�FRPR�GRORU�DEGRPLQDO�FUµQLFR��IDWLJD�\�GRORUHV�GH�FDEH]D�TXH�UHODFLRQDQ�FRQ�JOXWHQ�

VH�KDQ�GHVFULWR�FRPR�VHJXUDV�SDUD�WRGDV�ODV�HWDSDV�GH�OD�YLGD��LQFOXLGR�HO
HPEDUD]R��LQIDQFLD�\�DGROHVFHQFLD��FRQ�DGHFXDGR�HTXLOLEULR�GH�DOLPHQWRV�

�

'UD��0DULSD]�&DVWUR�*RQ]£OH]��
0«GLFR�*HQHUDO

�SD]�FJ��#JPDLO�FRP�

5HVXPLGR�SRU�



*)'��GLHWD�OLEUH�GH�JOXWHQ�

)LJXUD����&DUHQFLDV�DVRFLDGDV�D�ODV�GLHWDV�FHWRJ«QLFD��YHJHWDULDQD�\�OLEUH�JOXWHQ��
�HO�VRPEUHDGR�GHQRWD�XQ�PD\RU�ULHVJR�GH�GHILFLHQFLD�

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
$QGUHZVNL�(��&KHQJ�.��9DQGHUSRRO�&��1XWULWLRQDO�'HILFLHQFLHV�LQ�9HJHWDULDQ��*OXWHQ�)UHH��DQG�.HWRJHQLF�'LHWV��3HGLDWULFV�LQ�5HYLHZ����������������SS�����
����'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SLU�������������

(1GU"U1s"U�¤�s³­�U"U{s�i1¤�1s�(U¤­Us­{¤�­U�{¤�(1�(U1­�

.'��GLHWD�FHWRJ«QLFD�

9'��GLHWD�YHJHWDULDQD�



5HVXPLGR�SRU��'UD��9DOHULD�0ROLQD�6HJXUD�
0«GLFR�*HQHUDO

�YPROLQDVHJXUD��#JPDLO�FRP�
�

s³1¤­�{�G³­³�{ɔ�i��¤1�U1�i�s"1­�¤{ �1
s³­�U"U|s��({i1¤"1s­1
9MJ�1FSHJY
(42*39&7.4
+JHMF�IJ�UZGQNHFHN·S�����ST[NJRGWJ������
7J[NXFIT�UTW��)W��2FSZJQ�8TYT�2FWY±SJ_��2)��2XH���

5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
3DWWRQ�*&��1HXIHOG�/0��'RJUD�6��)URQJLOOR�($��+DUJUHDYHV�'��+H�6��0DWHV�(��0HQRQ�3��1DJXLE�0��1RUULV�6$��1RXULVKLQJ�RXU�IXWXUH��WKH�/DQFHW�6HULHV�RQ
DGROHVFHQW�QXWULWLRQ��/DQFHW�������-DQ�����������������������GRL����������6����������������������(SXE������1RY�����30Δ'�����������

&UHFLPLHQWR�\�(VWDGR�QXWULFLRQDO�

/RV�SURJUDPDV�HIHFWLYRV�GH�QXWULFLµQ�SDUD�DGROHVFHQWHV�GLIHULU£Q�VHJ¼Q�ORV
HQWRUQRV�DOLPHQWDULRV��SHUR�HQ� WRGRV� ORV� OXJDUHV� ODV�HVWUDWHJLDV�GHEHU£Q
VHU�HQ�HQWRUQRV�HGXFDWLYRV��SURJUDPDV�GH�SURWHFFLµQ�VRFLDO�� VHUYLFLRV�GH
VDOXG��FRPXQLGDGHV�ORFDOHV�\�KRJDUHV�GRP«VWLFRV�

&RPR� VH� GHVWDFD� HQ� HVWD� VHULH�� ODV� SRO¯WLFDV� QDFLRQDOHV� P£V� HILFDFHV
FRRUGLQDU£Q�DFFLRQHV�P£V�DOO£�GH�OD�VDOXG�\�OD�QXWULFLµQ�SDUD�LQYROXFUDU�D�OD
HGXFDFLµQ��OD�IDEULFDFLµQ�GH�DOLPHQWRV�\�PHUFDGHR��\�OD�DJULFXOWXUD�

$GHP£V�� VH� QHFHVLWDQ�PHMRUHV� VLVWHPDV� GH� GDWRV� QDFLRQDOHV� SDUD� ORJUDU
XQD�PD\RU�YLVLELOLGDG�\�FRPSUHQVLµQ�GH�ODV�HOHFFLRQHV�DOLPHQWDULDV�GH�ORV
DGROHVFHQWHV� \� VXV� FRQVHFXHQFLDV�� MXQWR� FRQ� HYLGHQFLD�P£V� VµOLGD� VREUH
FµPR�PHMRUDU� OD� QXWULFLµQ� GH� ORV� DGROHVFHQWHV� HQ� HQWRUQRV� DOLPHQWDULRV
TXH� FDPELDQ� U£SLGDPHQWH�� GDWRV� � HVHQFLDOHV� SDUD� � IRUWDOHFHU� OD
IRUPXODFLµQ�GH�SRO¯WLFDV�

/RV�JRELHUQRV�GHEHU£Q�DGRSWDU�DFFLRQHV��LQFOXLGRV�LPSXHVWRV��HWLTXHWDGR
\�UHJXODFLµQ�GH�OD�FRPHUFLDOL]DFLµQ��SDUD�UHGXFLU�HO�FRQVXPR�GH�SURGXFWRV
GD³LQRV�� 0£V� DOO£� GHO� JRELHUQR�� P¼OWLSOHV� SDUWHV�� LQFOXLGD� OD� LQGXVWULD
DOLPHQWDULD��GHEHU£Q�WRPDU�PHGLGDV�SDUD�UHYHUWLU�HO�DXPHQWR�GHO�FRQVXPR
GH�DOLPHQWRV�SRFR�VDOXGDEOHV�\�XOWUDSURFHVDGRV���\�D\XGDU�D�WHUPLQDU�FRQ�OD
GHVQXWULFLµQ�DGROHVFHQWH�

/D�6HULH�/DQFHW�VREUH�QXWULFLµQ�DGROHVFHQWH��GHVDI¯D�D�ORV�LQYHVWLJDGRUHV��ORV
JRELHUQRV� \� ORV� GRQDQWHV� D� WHQHU� XQD� YLVLµQ� P£V� DPSOLD� GH� OD� QXWULFLµQ
DGROHVFHQWH�\�DFHOHUDU�ODV�UHVSXHVWDV�D�ORV�FDPELRV�U£SLGRV�HQ�ORV�HQWRUQRV
DOLPHQWDULRV�GH�ORV�PLVPRV�
(VWD� QXHYD� VHULH�� GHVWDFD� ODV� EUHFKDV� FRQWLQXDV� HQ� HO� FRQRFLPLHQWR� \� ORV
SURJUDPDV�HIHFWLYRV�SDUD�DSR\DU�HO� FUHFLPLHQWR�� OD�QXWULFLµQ�\�HO�GHVDUUROOR
VDOXGDEOH�GH�ORV�DGROHVFHQWHV�

&DGD� YH]�P£V�� � � ODV� QRUPDV� VRFLDOHV�� FXOWXUDOHV� \� GLHW«WLFDV�� OD� FRQYHQLHQFLD�� HO� VDERU� \� OD
DVHTXLELOLGDG� ODV�TXH�GHWHUPLQDQ�FµPR�VH�FRPHUFLDOL]DQ� ORV�DOLPHQWRV�\�TX«�SUHILHUHQ�FRPHU
ORV�DGROHVFHQWHV�

/RV� DGROHVFHQWHV� VH�GLIHUHQFLDQ�GH� ORV�QL³RV
P£V� SHTXH³RV� HQ� TXH� WLHQHQ� P£V� RSFLRQHV
VREUH�OR�TXH�FRPHQ�\�FX£QGR�OR�FRPHQ�

/D� GLYHUVLGDG� \� OD� FDOLGDG� GH� ORV� DOLPHQWRV
GLVSRQLEOHV� \� DVHTXLEOHV� YDU¯DQ� HQRUPHPHQWH
HQWUH�ORV�JUXSRV�GH�LQJUHVRV�\�ORV�SD¯VHV��OR�TXH
DIHFWD� ODV� HOHFFLRQHV� DOLPHQWDULDV� GH� ORV
DGROHVFHQWHV��

(VDV� HOHFFLRQHV� FDPELDQ� FRQ� HO� GHVDUUROOR
HFRQµPLFR�� OD� XUEDQL]DFLµQ� \� ORV� FDPELRV�HQ
OD�LQGXVWULD�DOLPHQWDULD�\�OD�DJULFXOWXUD��

1L³H]����������������_������������������$GROHVFHQFLD������������������_�����������������$GXOWH]�

7RPDGR�\�PRGLILFDGR�GH�3DWWRQ�*&�

&UHFLPLHQWR�\
QXWULFLµQ�GH�OD
GHVFHQGHQFLD��

$FWLYLGDG�)¯VLFD�� &UHFLPLHQWR�FRJQLWLYR
\�HPRFLRQDO�

(OHFFLµQ�H�LQJHVWD
GLHW«WLFD���

6LVWHPD�QDWXUDO�\
VDOXG�SODQHWDULD��

6LVWHPD�VRFLDO��FXOWXUDO�
\�GH�J«QHUR��

'HVDUUROOR�HFRQµPLFR�
XUEDQL]DFLµQ�\�VLVWHPD

DOLPHQWDULR�\�DJURSHFXDULR��

)DPLOLD��HVFXHOD�
GLDULR�\�DFWLYLGDG��

(QWRUQR�DOLPHQWLFLR� $JHQFLD�

$ERUGDU� OD�QXWULFLµQ�GH� ORV�DGROHVFHQWHV�SUHVHQWD�XQD�RSRUWXQLGDG�SDUD
LQWHUUXPSLU� ORV� FLFORV� LQWHUJHQHUDFLRQDOHV� GH� GHVQXWULFLµQ� \� UHVSRQGHU� D
ORV�GHVDI¯RV�XUJHQWHV�GHO�FDPELR�SODQHWDULR��
/RV�DGROHVFHQWHV�QR�VROR�VHU£Q�ORV�EHQHILFLDULRV��VLQR�WDPEL«Q�ORV�DFWRUHV
FHQWUDOHV�SDUD� LPSXOVDU�HO� FDPELR� WUDQVIRUPDGRU�QHFHVDULR�SDUD�DYDQ]DU
VLVWHPDV�DOLPHQWDULRV�\�GLHWDV�VDOXGDEOHV��LQRFXRV�\�VRVWHQLEOHV�



5HVXPLGR�SRU��'UD��&DPLOD�0ROLQD�6HJXUD
0«GLFR�*HQHUDO
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�
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5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
)URVW�+0��+HUVK�$/��5HWKLQNLQJ�2XU�$SSURDFK�WR�0DQDJHPHQW�RI�$FXWH�2WLWLV�0HGLD��-$0$�3HGLDWU�������)HE�����GRL���������MDPDSHGLDWULFV������������(SXE�DKHDG�RI�SULQW��30Δ'�
���������

0£V�GHO������GH�ORV�QL³RV�FRQ�20$�VH�OHV�UHFHWD�$7%�GH�ORV
FXDOHV�PDV�GHO������VRQ�$7%�LQPHGLDWRV�\�HO������VRQ�GH
���G¯DV�GH�GXUDFLµQ��

$� SHVDU� TXH� OD� $PR[LFLOLQD� HV� HO� $7%� SUHVFULWR� FRQ� PD\RU
IUHFXHQFLD� SDUD� HO� WUDWDPLHQWR�GH� OD�20$��GHELGR� D� VX� DOWD
DFWLYLGDG� FRQWUD� 6�� SQHXPRQLDH�� FDVL� HO� ���� GH� ORV� $7%
SUHVFULWRV� VRQ� GH� DPSOLR� HVSHFWUR� �SULQFLSDOPHQWH
FRPSXHVWRV�GH�&HIGLQLU�\�$]LWURPLFLQD��

/DV�JX¯DV�DFWXDOHV�GH�OD�$FDGHPLD�$PHULFDQD�GH�3HGLDWU¯D�UHFRPLHQGDQ�

/D�20$�HV�HO�GLDJQµVWLFR�PDV�FRP¼QPHQWH�DVRFLDGR�FRQ�HO�XVR�GH�DQWLELµWLFRV��$7%��HQ�SHGLDWU¯D�

20$�QR�JUDYH�VHDQ�WUDWDGRV�FRQ�REVHUYDFLµQ�R�FRQ�SUHVFULSFLµQ
GLIHULGD��XVR�GH�$7%�VROR�VL�OD�VDOXG�GHO�QL³R�HPSHRUD�R�QR�PHMRUD�
HQ�OXJDU�GHO�XVR�LQPHGLDWR�GH�$7%���

&XDQGR� VH� SUHVFULEH� XQ� $7%�� VH� UHFRPLHQGD� $PR[LFLOLQD� FRPR
WHUDSLD� GH� SULPHUD� O¯QHD�� \� VH� UHFRPLHQGDQ� GH� �� D� �� G¯DV� GH
WUDWDPLHQWR�SDUD�QL³RV�GH���D³RV�R�P£V��

/D�LQWURGXFFLµQ�GH�OD�YDFXQD�DQWLQHXPRFµFLFD��3&9��KD�OOHYDGR�D�XQD�GLVPLQXFLµQ�JHQHUDO�GH�ORV�HSLVRGLRV�GH�20$�\�XQ�FDPELR�HQ�OD�SURSRUFLµQ
GH�HSLVRGLRV�GH�20$�FDXVDGD�SRU�FDGD�XQR�GH�ORV�DJHQWHV�FRP¼QPHQWH�DVRFLDGRV��

6��SQHXPRQLDH� +��LQIOXHQ]DH� 0��FDWDUUKDOLV

(VWH�FDPELR�WLHQH�LPSRUWDQWHV�LPSOLFDFLRQHV�SDUD�HO�PDQHMR�GH�OD�20$��

/D� 20$� DVRFLDGD� FRQ� +�� LQIOXHQ]DH� \� 0�
FDWDUUKDOLV� VRQ� P£V� DOWDV� TXH� SDUD� OD
DVRFLDGD�FRQ�6��SQHXPRQLDH��

ɂɆʪ ɅɃʪ ȿɇʪ
�����QL³RV�

WUDWDGRV�FRQ�$7%�
�����QL³RV�

WUDWDGRV�FRQ�$7%�

/D�HUD�SRVWHULRU�D� OD�39&�WXYR�XQ�DXPHQWR
UHODWLYR�GHO�����
/RV� GDWRV� FO¯QLFRV� LQGLFDQ� TXH� GHO� ���� DO
���� GH� ORV� HSLVRGLRV� GH� 20$� HQ� OD� HUD
SRVWHULRU�D�OD�3&9�VH�UHVXHOYHQ�VRORV��

$PR[LFLOLQD $PR[LFLOLQD��$&

'HELGR� D� OD� SURGXFFLµQ� GH� EHWDODFWDPDVD
GH�ORV�DJHQWHV�DLVODGRV���
/DV� WDVDV� UHDOHV� GH� UHVROXFLµQ� GH� OD� 20$
WUDWDGD� FRQ� $7%� GH� HVSHFWUR� UHGXFLGR
IUHQWH�D�ORV�GH�DPSOLR�HVSHFWUR�VRQ�GHO�����
��\���������UHVSHFWLYDPHQWH�

'DGDV�ODV�DOWDV�WDVDV�GH�DXWRUHVROXFLµQ�\�HO�DOWR�Q¼PHUR�QHFHVDULR�SDUD�WUDWDU�HO�EHQHILFLR�VLQWRP£WLFR��FDVL�HO�����GH�ORV�$7%�SUHVFULWRV�DFWXDOPHQWH
SDUD�OD�20$�HQ�ORV�(VWDGRV�8QLGRV�SXHGHQ�VHU�SRWHQFLDOPHQWH�LQQHFHVDULRV�
/D� SURSRUFLµQ� GH� QL³RV� TXH� VH� EHQHILFLDU¯DQ� GH� XQ� $7%� GH� DPSOLR� HVSHFWUR� VLJXH� VLHQGR� EDMR� D� SHVDU� GH� TXH� OD� GLVWULEXFLµQ� GH� DJHQWHV� VH� KD
GHVSOD]DGR�KDFLD�SDWµJHQRV�TXH�VRQ�PHQRV�VXVFHSWLEOHV�D�OD�$PR[LFLOLQD�
�&µPR�SRGHPRV�UHGXFLU�OD�H[SRVLFLµQ�LQQHFHVDULD�D�ORV�DQWLELµWLFRV�SDUD�20$"

(QIDWL]DU�TXH�OD�PD\RU¯D�GH�ORV�QL³RV�FRQ�20$�QR�VH�EHQHILFLDQ�GHO�XVR�GH�$7%�\�VROR�GHEHQ�UHFLELU�WUDWDPLHQWR�VLQWRP£WLFD��
(VWR�SRGU¯D� ORJUDUVH�HQ� OD�SU£FWLFD�PHGLDQWH�HO�XVR�UXWLQDULR�GH� OD�REVHUYDFLµQ��UHGXFLHQGR�HIHFWLYDPHQWH�HO�XVR�GH�$7%�FRQ�UHVXOWDGRV�FO¯QLFRV
IDYRUDEOHV�\�XQD�DOWD�VDWLVIDFFLµQ�GH�ORV�SDGUHV�



3DL�0��HW�DO��(O�HIHFWR�GHYDVWDGRU�GHO�&RYLG����HQ�OD�DWHQFLµQ�SRU�
�7XEHUFXORVLV��8Q�FDPLQR�KDFLD�OD�UHFXSHUDFLµQ����

3DXOGDQ�6��HW�DO��9¯DV�LQPXQROµJLFDV�LQQDWDV�HQ�OD�SDWRJ«QHVLV�GH
&29Ζ'����
�
0LOOHQ�*&��HW�DO��&29Ζ'����HQ�QL³RV�FRQ�QHRSODVLDV�PDOLJQDV
KHPDWROµJLFDV��

3$57(�,,

3817$/,726
3(',�75,&26

$FWXDOL]DFLµQ�VREUH
&29Δ'����



7RGRV� ORV� SD¯VHV� KDQ� DPSOLDGR� VX� FDSDFLGDG� GH� SUXHEDV
PROHFXODUHV� SDUD� &29Δ'����� HVWD� PLVPD� FDSDFLGDG� SRGU¯D
XVDUVH�SDUD�SUXHEDV�GH�GHWHFFLµQ�GH�WXEHUFXORVLV�
0HGLGDV� XWLOL]DGDV� GXUDQWH� OD� SDQGHPLD� TXH� VH� GHEHU¯DQ� GH
VHJXLU�SDUD�HYLWDU�OD�WXEHUFXORVLV��

0DVFDULOODV
)DUPDFLDV�GLJLWDOHV
$Q£OLVLV�GH�GDWRV�
0HGLGDV�GLDJQRVWLFDV
0HMRUD�GH�YDFXQDV�
5HJ¯PHQHV�IDUPDF«XWLFRV�

6L�VH�ORJUDQ�LPSOHPHQWDU�HVWDV�PHGLGDV��VH�SODQWHD�TXH�SDUD�HO
D³R� ����� VH� ORJUH� WHUPLQDU� FRQ� OD� HSLGHPLD� PXQGLDO� GH
WXEHUFXORVLV��

/RV� FHQWURV� GH� VDOXG� VH� KDQ� HQFRQWUDGR� VDWXUDGRV� \� FRQ� OLPLWDGR
DFFHVR�D� OD�DWHQFLµQ�GH�RWUDV�SDWRORJ¯DV�GLVWLQWDV�D�&29Δ'����SRU� OR
TXH� OD� PRUWDOLGDG� SRU� WXEHUFXORVLV� VH� KD� LQFUHPHQWDGR�� (Q� �����
KXER� DSUR[LPDGDPHQWH� ���� PLOORQHV� GH� PXHUWHV� SRU
WXEHUFXORVLV� HQ� WRGR� HO� PXQGR�� OR� TXH� UHSUHVHQWD� HO� SULPHU
DXPHQWR�DQXDO�GH�PXHUWHV�SRU�WXEHUFXORVLV�GHVGH������

5HVXPLGR�SRU��
'UD��0DULSD]�&DVWUR�*RQ]£OH]�

�0«GLFR�*HQHUDO
�SD]�FJ��#JPDLO�FRP�

�
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5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
3DL��0��.DVDHYD��7��6ZDPLQDWKDQ��6��&RYLG���ȇV�'HYDVWDWLQJ�(IIHFW�RQ�7XEHUFXORVLV�&DUH���$�3DWK�WR�5HFRYHU\��7KH�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH�
�����������������������'LVSRQLEOH�HQ��'2Δ����������1(-0S�������

$�FDXVD�GH� OD�SDQGHPLD�SRU�&29Δ'���� VH�KD
GHMDGR� GH� ODGR� HQIHUPHGDGHV� FRPR� OD
WXEHUFXORVLV�\�VLQ�GDUQRV�FXHQWD�OD�PRUWDOLGDG
GH�HVWD�KD�LGR�HQ�DXPHQWR�
/D� 206� HVWLPD� TXH� FDVL� ��� PLOORQHV� GH
SHUVRQDV�GHVDUUROODURQ�WXEHUFXORVLV�HQ�HO
������ VLQ� HPEDUJR�� VROR� VH� GLDJQRVWLFDURQ� OD
PLWDG�

$\XGD�GH�SD¯VHV�GHVDUUROODGRV�SDUD�OD�GLVWULEXFLµQ�GH�YDFXQDV
KDFLD�ORV�SD¯VHV�P£V�QHFHVLWDGRV�
1RWLILFDFLµQ� LQPHGLDWD� GH� FDVRV� GH� WXEHUFXORVLV�� VLPLODU� D
FRPR�VH�QRWLILFDQ�FRQ�FDVRV�GH�&29Δ'����
0HMRUDU� OD� GHWHFFLµQ� GH� FDVRV� FRQ� LQLFLDWLYDV� FRPR� OD
E¼VTXHGD�DFWLYD��

3DLVHV� DVL£WLFRV� \� GHO� VXU� GH� �IULFD
VH� KDQ� YLVWR� DOWDPHQWH� DIHFWDGRV
SRU� ODV�YDULDQWHV�QXHYDV�GH�&29Δ'�
����OR�TXH�KD�JHQHUDGR�XQ�GHVFXLGR
HQ� SDFLHQWHV� SRUWDGRUHV� GH
WXEHUFXORVLV�
'HELGR� D� TXH� VH� KDQ� SDVDGR� SRU
DOWR� WDQWRV� FDVRV� GH� WXEHUFXORVLV
GXUDQWH� ORV� ¼OWLPRV� �� D³RV�� VH
HVSHUD� XQ� DXPHQWR� GH� OD
WUDQVPLVLµQ�
'HWHUPLQDQWHV� VRFLDOHV� FRPR� OD� SREUH]D� \� GHVQXWULFLµQ�� ORV� FXDOHV
VRQ� EDVH� GH� OD� WXEHUFXORVLV�� VH� KDQ� YLVWR� IXHUWHPHQWH� DIHFWDGRV
GXUDQWH� OD� SDQGHPLD�� JHQHUDQGR� DV¯� XQ� DXPHQWR� GH� FDVRV� GH
WXEHUFXORVLV�TXH�QR�VH�KD�GRFXPHQWDGR�
$FWXDOPHQWH� ORV� SD¯VHV� VH� FHQWUDQ� HQ� PDQWHQHU� DOWDV� WDVDV� GH
YDFXQDFLµQ�FRQWUD�HO�&29Δ'����SDUD�DV¯� OLPLWDU�HO�XVR�GH�FHQWURV�GH
VDOXG�\�HYLWDU�HO�FRODSVR�GH�ORV�PLVPRV��




3DVRV� LQPXQRUUHJXODGRUHV� FHQWUDOHV� GHVFRQWURODGRV� � UHVSXHVWD� LQIODPDWRULD� HQWUD� HQ� F¯UFXOR� YLFLRVR� � DJRWDPLHQWR
LQPXQLWDULR� �HGHPD�SXOPRQDU��ILEURVLV��WURPERVLV�\�UHJHQHUDFLµQ�GH�WHMLGR�GHWHULRUDGD� �IDOOD�UHVSLUDWRULD�\�FRDJXORSDW¯D
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3DOXGDQ��6��5���	�0RJHQVHQ��7��+����������ΔQQDWH�LPPXQRORJLFDO�SDWKZD\V�LQ�&29Δ'����SDWKRJHQHVLV��6FLHQFH�ΔPPXQRORJ\���������HDEP�����
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/RV�SXOPRQHV�\�ODV�Y¯DV�UHVSLUDWRULDV�VRQ�XQD�SXHUWD�GH�HQWUDGD�LPSRUWDQWH�SDUD�ODV�LQIHFFLRQHV�PLFURELDQDV��3RU�OR�WDQWR�
HV�HVHQFLDO�WHQHU�HQ�MXHJR�PHFDQLVPRV�LQPXQHV�HILFLHQWHV�\�HTXLOLEUDGRV��
$XQTXH�PXFKDV�YLURVLV�FXUVDQ�VLQ�V¯QWRPDV�FO¯QLFRV�R�VROR�FRQ�XQD�HQIHUPHGDG�OHYH�� OD�HYLGHQFLD�KD�GHPRVWUDGR�TXH�HO
&29Δ'���� VH� FDUDFWHUL]D� SRU� XQD� SURIXQGD� GHVUHJXODFLµQ� GHO� VLVWHPD� LQPXQLWDULR� LQQDWR�� (VWD� SXHGH� FDXVDU
QHXPRQ¯D�FRQ�DOWD�PRUWDOLGDG�GHELGR�D�XQD�DFWLYDFLµQ�LQIODPDWRULD�H[FHVLYD�UHODFLRQDGD�D�GLYHUVRV�IDFWRUHV��LQFOXLGDV�ODV
LQWHUDFFLRQHV�HVSHF¯ILFDV�GHO�YLUXV�FRQ�HO�KX«VSHG��DV¯�FRPR�OD�PRGXODFLµQ�GH�ODV�UHVSXHVWDV�LQPXQLWDULDV�GHO�KX«VSHG�

6H�SURSRQH�TXH�OD�LQIHFFLµQ�FU¯WLFD�SRU�&29Δ'����HV�XQD�HQIHUPHGDG�GH�GREOH�GHIHFWR��TXH�UHTXLHUH�SULPHUDPHQWH�XQ
FRQWURO� WHPSUDQR� GHIHFWXRVR� GHO� YLUXV�� VREUHWRGR� D� WUDY«V� GH� ORV� VLVWHPDV� GH� Δ)1� WLSR� Δ� \� ΔΔΔ�� \� VHFXQGDULDPHQWH� XQD
FDSDFLGDG�GHWHULRUDGD�SDUD�FRQWURODU�ODV�UHVSXHVWDV�SURLQIODPDWRULDV��6ROR�FXDQGR�HVWRV�GRV�SXQWRV�GH�FRQWURO�IDOODQ��VH
OOHJD�D�GHVDUUROODU�XQD�HQIHUPHGDG�FU¯WLFD�

0RO«FXODV
YLUDOHV�
�3$03V�

0RO«FXODV�GHO�KX«VSHG
DVRFLDGDV�D�DOWHUDFLRQHV

GH�OD�KRPHRVWDVLV��'$03V�

�
5HFHSWRUHV�GH

UHFRQRFLPLHQWR�GH
SDWURQHV��355V�

&LWRTXLQDV
SURLQIODPDWRULDV


�Ζ/����Ζ/����)17ද��Ζ)1а��Ζ/�����

QLYHOHV�FRUUHODFLRQDQ�FRQ�VHYHULGDG�GH�OD�HQIHUPHGDG

Ζ1)(&&Ζ�1�&5Θ7Ζ&$�325�&29Ζ'���

5HVSXHVWDV�GH�
Ζ)1�Ζ�\�ΖΖΖ�

OLPLWDGDV�\�UHWUDVDGDV

'HSOHFLµQ�GH�
PDFUµIDJRV
DOYHRODUHV

5HSOLFDFLµQ�YLUDO���
0XHUWH�FHOXODU��

$FXPXODFLµQ�GH�GHVHFKRV

ΖQIODPDFLµQ�H�LQPXQRSDWRORJ¯D
�H[FHVLYDV�LPSXOVDGDV�SRU�

3$03V�\�'$03V

Ζ1)(&&Ζ�1�868$/�325�&29Ζ'���

Ζ

ΖΖΖ

&29Ζ'���

&DUDFWHU¯VWLFD
FDUGLQDO

+LSR[HPLD

&DVRV�JUDYHV

6'5$���
HGHPD�DOYHRODU�

�

0LFURWURPERVLV
SXOPRQDU

�

/HVLµQ�SXOPRQDU�\
ILEURVLV�D�ODUJR�SOD]R

�

'HWHULRUR�GHO
�LQWHUFDPELR�JDVHRVR

5HVSXHVWD
LQIODPDWRULD�H[FHVLYD

&«OXODV�LQPXQLWDULDV &«OXODV�HSLWHOLDOHV�\�HQGRWHOLDOHV

0DFUµIDJRV��DOYHRODUHV�
\�QHXWUµILORV

/LEHUDFLµQ�PDVLYD�GH�FLWRTXLQDV
�Ζ/����Ζ/����)17ද��Ζ)1а��Ζ/�����

6XMHWDV�D�DSRSWRVLV�SRU
LQIHFFLµQ�H�LQIODPDFLµQ

$FFLRQHV��DQWLYLUDOHV��SURLQIODPDWRULDV�
DSRSWRVLV��LQPXQRWURPERVLV

5HVSXHVWD�
DQWLYLUDO�LQQDWD

Ζ)1�WLSR�Ζ�\�WLSR�ΖΖΖ

$FWLYLGDG�GLVPLQXLGD
\�UHWUDVDGD

$F�QHXWUDOL]DQWHV�KDFLD
Δ)1�WLSR�Δ�HQ�SDFLHQWHV
FRQ�HQIHUPHGDG�FU¯WLFD



5HVXPLGR�SRU��'UD��&DWDOLQD�&DVWULOOR
+LQH�0«GLFR�*HQHUDO

�FDWDOLQD�FDVWULOORKLQH#JPDLO�FRP�
�

$FWXDOPHQWH�VH�KD�GHWHUPLQDGR�TXH�ORV�QL³RV�FRQ�F£QFHU�QR�WLHQHQ�PD\RU�ULHVJR�GH�LQIHFFLµQ�JUDYH�SRU�6$56�&R9���FRPSDUDGR�FRQ�OD
SREODFLµQ�SHGL£WULFD�JHQHUDO��6LQ�HPEDUJR��VH�KD�GRFXPHQWDGR�TXH�ORV�DGXOWRV�FRQ�QHRSODVLDV�KHPDWROµJLFDV�VL�HVW£Q�HQ�PD\RU�ULHVJR
GH�IRUPDV�JUDYHV�GH�6$56�&R9���H�LQFOXVR�OD�PXHUWH��(O�REMHWLYR�GH�HVWH�HVWXGLR�HV�GHWHUPLQDU�HO�ULHVJR�GH�LQIHFFLµQ�JUDYH�SRU�6$56�
&R9���HQ�OD�SREODFLµQ�SHGL£WULFD�FRQ�QHRSODVLDV�KHPDWROµJLFDV��
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5()(5(1&Ζ$�%Ζ%/Ζ2*5�)Ζ&$�
0LOOHQ�*��$UQROG�5��&D]LHU�-��&XUOH\�+��)HOWERZHU�5��*DPEOH�$�HW�DO��&29Δ'����LQ�FKLOGUHQ�ZLWK�KDHPDWRORJLFDO�PDOLJQDQFLHV��$UFKLYHV�RI�'LVHDVH�LQ
&KLOGKRRG�����������������������'LVSRQLEOH�HQ���������DUFKGLVFKLOG������������

/RV� QL³RV� FRQ� QHRSODVLDV� KHPDWROµJLFDV� PDOLJQDV� VLQ� KDEHU
UHFLELGR�DORWUDVSODQWH�GH�F«OXODV�PDGUH�QR�DVRFLDQ��PD\RU�ULHVJR
GH�LQIHFFLµQ�JUDYH�SRU�6$56�&R9���HQ�FRPSUDFLµQ�FRQ�QL³RV�FRQ
RWUDV�QHRSODVLDV�SHGL£WULFDV��

/RV�QL³RV�FRQ�QHRSODVLDV�KHPDWROµJLFDV�PDOLJQDV�QR�GHEHQ�VHU
FRQVLGHUDGRV�H[WUHPDGDPHQWH�YXOQHUDEOHV�\�VH�
GHEH�FRQWLQXDU�FRQ�HO�HVW£QGDU�GH�WUDWDPLHQWR�
SDUD�&29Δ'����VLQ�PRGLILFDFLRQHV�

6H� UHSRUWDURQ� �� SDFLHQWHV� ������� FRQ� QHRSODVLDV� KHPDWROµJLFDV
TXH� SUHVHQWDEDQ� LQIHFFLRQHV� JUDYHV�FU¯WLFDV�� $PERV� SDFLHQWHV
WHQ¯DQ� OHXFHPLD� OLQIREO£VWLFD� DJXGD� SUH�%� \� XQR� UHFLE¯D
LQWHQVLILFDFLµQ�UHWDUGDGD�\�HO�RWUR�EOLQDWXPXPDE�SRU�QR�UHPLVLµQ
SRV�LQGXFFLµQ�

(O� ����� �Q ��� GH� SDFLHQWHV� FRQ� HQIHUPHGDGHV� QHRSODVLDV� QR
KHPDWROµJLFDV� WHQ¯D� LQIHFFLRQHV� JUDYHV�FU¯WLFDV�� 8QR� WHQ¯D� XQ
KHSDWREODVWRPD� P£V� HQIHUPHGDG� SXOPRQDU� FUµQLFD�� HO� RWUR
RVWHRVDUFRPD�UHFLELHQGR�TXLPLRWHUDSLD�SRVWRSHUDWRULD��\�HO�XOWLPR
SRVH¯D�XQ�QHXUREODVWRPD�HQ�HVWDGLR���UHIUDFWDULR�

(O�����GH�QHRSODVLDV�KHPDWROµJLFDV�GRFXPHQWDGDV�HQ�HO� HVWXGLR
HUDQ�OHXFHPLDV��Q �����VLHQGR�OD�OHXFHPLD�OLQIREO£VWLFD�DJXGD��//$�
HO�WLSR�P£V�FRP¼Q���������

1R� VH� LGHQWLILFµ�PD\RU� ULHVJR� GH� LQIHFFLµQ� JUDYH�FU¯WLFD� HQ� QL³RV
FRQ� HQIHUPHGDGHV� KHPDWROµJLFDV� HQ� FRPSDUDFLµQ� FRQ� ODV
QHRSODVLDV�QR�KHPDWROµJLFRV�>25�������Δ&�GHO�������������@��

(Q� HVWD� FRKRUWH� QR� VH� UHJLVWUDURQ� PXHUWHV� UHODFLRQDGDV� FRQ
&29Δ'����\�VROR���UHTXLHURQ�HQ�FXLGDGRV�LQWHQVLYRV��
(O�����GH�ORV�SDFLHQWHV�HUDQ�DVLQWRP£WLFRV�\�IXHURQ�SRU�SURWRFROR
SUHYLR�D�DQHVWHVLD�JHQHUDO�R�IXHURQ�LQJUHVDGRV���SRU�RWUD�UD]µQ�

6H�GLVH³µ�HO�3UR\HFWR�GH�YLJLODQFLD�GHO�FRURQDYLUXV�SHGL£WULFR
DVRFLDGR�D�QHRSODVLD�GHO�5HLQR�8QLGR��8.3&&03���(VWD�HV�XQD
EDVH� GH� GDWRV� QDFLRQDO� GH� WRGRV� ORV� QL³RV� ���� D³RV� FRQ
GLDJQµVWLFR�GH�PDOLJQLGDG�TXH�FRQVXOWDQ�SRU�&29Δ'����

(O�REMHWLYR�GH�OD�EDVH�GH�GDWRV�HV�REWHQHU�XQ�UHJLVWUR�SDUD�IDFLOLWDU
OD�YLJLODQFLD�GH�VDOXG�S¼EOLFD�\�DSR\DU�OD�U£SLGD�WRPD�GH�GHFLVLRQHV�

&ULWHULRV�GH�ΖQFOXVLµQ��
7HVW�SRVLWLYR�SDUD�6$56�&R9��SRVLWLYR��57�3&5�
'LDJQµVWLFR� SUHYLR� GH� FXDOTXLHU� VXEWLSR� GH� PDOLJQLGDG
KHPDWROµJLFD�\�V¯QGURPHV�PLHORGLVSO£VLFRV�

/RV� SDFLHQWHV� FRQ� GLDJQµVWLFR� GH� QHRSODVLD� QR� KHPDWRORJLFDV
�FRPR� WXPRUHV� GHO� 61&�� VDUFRPDV�� QHXUREODVWRPDV� \� RWURV�
IRUPDURQ�HO�JUXSR�FRQWURO�

6H� SUHWHQGH� GHWHUPLQDU� VL
H[LVWH�ULHVJR�GH�LQIHFFLµQ�JUDYH
SRU� 6$56�&R9��� HQ� QL³RV� FRQ
QHRSODVLDV�KHPDWROµJLFDV�WDQWR��
VLQWRP£WLFRV�\�DVLQWRP£WLFRV�

&ULWHULRV�GH�([FOXVLµQ��
7UDWDPLHQWR� FRQ� WUDVSODQWH
DORJ«QLFR�

���� � SDFLHQWHV� FRQ� QHRSODVLDV� KHPDWROµJLFDV� �������� WHQ¯DQ
LQIHFFLRQHV� JUDYHV� R� FU¯WLFDV� DVRFLDQGR� XQ� PD\RU� ULHVJR� GH
LQIHFFLRQHV� FU¯WLFDV� HQ� FRPSDUDFLµQ� FRQ� ODV� QHRSODVLDV� QR
KHPDWROµJLFDV��25�������Δ&�GHO������������D�������

(O� ������ GH� ORV� SDFLHQWHV� FRQ� FXDGURV� OHYHV� QR� UHTXLULµ� LQJUHVR
KRVSLWDODULR� \� WXYLHURQ� XQD� HVWDG¯D� FRUWD� VLQ� QHFHVLGDG� GH� R[¯JHQR
VXSOHPHQWDULR��

$SUR[LPDGDPHQWH� HO����� GH� ORV� QL³RV� GLDJQRVWLFDGRV� FRQ� F£QFHU� HQ� HO
5HLQR�8QLGR� WLHQHQ�XQD� QHRSODVLD� KHPDWROµJLFD�� SHUR� HQ� HVWH� HVWXGLR� VH
UHSRUWµ�TXH�HO�����GH�OD�FRKRUWH�SHGL£WULFD�WHQ¯D��QHRSODVLD��KHPDWROµJLFD�
����GH�ORV�FXDOHV�WHQ¯DQ�//$��(O�WUDWDPLHQWR�SDUD�//$�GXUD�GH�����D³RV��HQ
FRPSDUDFLµQ�FRQ�ORV���PHVHV�GH�WUDWDPLHQWR�SDUD�OD�PD\RU¯D�GH�ORV�GHP£V
WXPRUHV�PDOLJQRV�� OR�TXH�SRGU¯D�H[SOLFDU�HO� HVWDGR�GH� YXOQHUDELOLGDG�TXH
WHUPLQD�SUHVHQW£QGRVH�FRPR�XQD�PD\RU�SUHYDOHQFLD���

$GHP£V�� VH� SURSRQH� TXH� OD� OLQIRSHQLD� UHODWLYDPHQWH� PD\RU� \� P£V
SURORQJDGD�HQ�ODV�QHRSODVLDV�KHPDWROµJLFDV�SXHGH�WRUQDU�P£V�VXVFHSWLEOHV
D�ORV�SDFLHQWHV�GH�FRQWUDHU�LQIHFFLRQHV�YLUDOHV��LQFOXLGR�HO�6$56�&R9���

/D�SULQFLSDO� OLPLWDFLµQ�HV� OD�PXHVWUD�UHODWLYDPHQWH�SHTXH³D��6LQ�HPEDUJR�
ORV� UHVXOWDGRV� VRQ� QRWDEOHPHQWH� VLPLODUHV� D� ORV� GH� ORV� QL³RV� FRQ
GLDJQµVWLFR�JHQHUDO�GH�F£QFHU�HO�D³R�SDVDGR��8QD�OLPLWDFLµQ�HVSHF¯ILFD�HV�OD
RPLVLµQ� HOHFWLYD� GH� SDFLHQWHV� VRPHWLGRV� D� XQ� DORWUDVSODQWH� GH� F«OXODV
PDGUH��\D�TXH�HVWDEDQ�VLHQGR�FDSWXUDGR�SRU�RWUR�HVWXGLR�
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/¯GHU�GHO�SUR\HFWR 'U��0DQXHO�(��6RWR�0DUW¯QH]��0'�06F�

7«UPLQRV
(VWD�LQIRUPDFLµQ�VH�HQFXHQWUD�DFWXDOL]DGD�DO�G¯D�GH�OD�SXEOLFDFLµQ�\�GLVH³DGD�HVSHFLDOPHQWH�SDUD�SURIHVLRQDOHV�HQ�VDOXG��
(O�HTXLSR�GH�WUDEDMR�GH�3XQWDOLWRV�3HGL£WULFRV�UHDOL]D�WRGRV�ORV�HVIXHU]RV�SHUWLQHQWHV�SDUD�DVHJXUDU�TXH�OD�SXEOLFDFLµQ�VHD�GH�DOWD�FDOLGDG��VLQ
HPEDUJR��QR�HV�UHVSRQVDEOH�GH�VX�YHUDFLGDG��$O�GHVFDUJDU�HVWH�GRFXPHQWR�XVWHG�H[SUHVD�HVWDU�GH�DFXHUGR�FRQ�HO�KHFKR�GH�TXH�HVWD�LQIRUPDFLµQ�QR
GHEH�UHSUHVHQWDU�FRQVHMRV�P«GLFRV�GH�GLDJQµVWLFR���GH�WUDWDPLHQWR��QL�PDQHMR��\�QR�SUHWHQGH�VXVWLWXLUOR��
/RV�GXH³RV�GH�HVWH�GRFXPHQWR�QR�SUHWHQGHQ�XWLOL]DUOR�FRPR�PHGLR�GH�FRPXQLFDFLµQ�FRQ�HO�S¼EOLFR�JHQHUDO�FRQ�UHVSHFWR�D��L��SUHJXQWDV�P«GLFDV���LL�
HVWDEOHFLPLHQWR�GH�UHODFLRQHV�P«GLFR�SDFLHQWH��
5HFRPHQGDPRV�UHYLVDU�HO�DUW¯FXOR�RULJLQDO�HQ�FDVR�GH�GXGDV�R�HQ�FDVR�GH�TXH�VH�GHVHH�SURIXQGL]DU�OD�LQIRUPDFLµQ�GHO�PLVPR�

$VLVWHQWHV�HGLWRULDOHV�\�SURGXFFLµQ

(QFDUJDGRV�GHb�UHGHV�VRFLDOHV

$XWRUHV 'UD��$QGUHD�0HO«QGH]�%HUP¼GH]
'UD��7LPL�&DPLOOH�5DSLGHO�&KDFµQ
'UD��<LUODQ\�3DGLOOD�8UH³D
'UD��&DWDOLQD�&DVWULOOR�+LQH
'UD��1LFROH��OYDUH]�&HGH³R
'UD��&DPLOD�0ROLQD�6HJXUD
'UD��9DOHULD�0ROLQD�6HJXUD
'UD��0DULSD]�&DVWUR�*RQ]£OH]
'UD��.HLV\�$OIDUR�&RUGHUR
0DU¯D�-RV«�/L]DQR�
)HGHULFR�*DPERD�+HUQ£QGH]�
$OHMDQGUD�&DOOHMDV�3HGULDQHV
7DOL�*UXQKDXV�/XEHOVNL

'UD��&DPLOD�0ROLQD�6HJXUD
'UD��9DOHULD�0ROLQD�6HJXUD

'U��0DQXHO�(��6RWR�0DUW¯QH]��0'�06F�
'UD��*ORULDQD�/RU¯D��0'��
'UD��9DOHULD�0ROLQD�6HJXUD
'UD��&DPLOD�0ROLQD�6HJXUD
'UD��<LUODQ\�3DGLOOD�8UH³D
'UD��.HLV\�$OIDUR�&RUGHUR
'UD��&DWDOLQD�&DVWULOOR�+LQH
'DQLHOD�0DU¯Q�1X³H]

&RQ�HO�DSR\R�GH
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6YHWDQRII�:��/RSH]�-��)UDVHU�-��%ULJJV�.��5HQWHD�5��3V\FKRVRFLDO�IDFWRUV�DIIHFWLQJ�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�DQRUHFWDO�PDOIRUPDWLRQ�DQG�+LUVFKVSUXQJ�GLVHDVH�
D�TXDOLWDWLYH�V\VWHPDWLF�UHYLHZ��-RXUQDO�RI�SHGLDWULF�VXUJHU\������������������������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������M�MSHGVXUJ��������������
+DJHGRRUQ�11��=DFKDULDVVH�-0��%RUHQV]WDMQ�'��$GULDDQVHQV�(��YRQ�%RWK�8��&DUURO�('��(OHIWKHULRX�Δ��(PRQWV�0��YDQ�GHU�)OLHU�0��GH�*URRW�5��+HUEHUJ�-$��.RKOPDLHU
%��/LP�(��0DFRQRFKLH�Δ��0DUWLQµQ�7RUUHV�)��1LMPDQ�5*��3RNRUQ�0��5LYHUR�&DOOH�Δ��7VROLD�0��=DYDGVND�'��=HQ]�:��/HYLQ�0��9HUPRQW�&��0ROO�+$��3(5)250
FRQVRUWLXP��6KRFN�ΔQGH[�LQ�WKH�HDUO\�DVVHVVPHQW�RI�IHEULOH�FKLOGUHQ�DW�WKH�HPHUJHQF\�GHSDUWPHQW��D�SURVSHFWLYH�PXOWLFHQWUH�VWXG\��$UFK�'LV�&KLOG������
)HE�����������������GRL����������DUFKGLVFKLOG��������������(SXE������-XQ�����30Δ'������������30&Δ'��30&��������
�0XUUD\�&��6KXQML�ΔNXWD�.��6KDUDUD�)��6ZHWVFKLQVNL�/��5REOHV�*��*UD\�$��HW�DO��*OREDO�EXUGHQ�RI�EDFWHULDO�DQWLPLFURELDO�UHVLVWDQFH�LQ�������D�V\VWHPDWLF�DQDO\VLV�
7KH�/DQFHW��������������������SS����������'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������6���������������������
%DUQHV�0(��)HHQH\�(��'XQFDQ�$��-DVVLP�6��0DF1DPDUD�+��2
+DUD�-��5HILOD�%��$OOHQ�-��0F&ROOXP�'��0HHKDQ�-��0XOODO\�5��2
&DWKDLQ�1��5RFKH�(��0ROOR\�(-��3XOPRQDU\
KDHPRUUKDJH�LQ�QHRQDWHV��6\VWHPDWLF�UHYLHZ�RI�PDQDJHPHQW��$FWD�3DHGLDWU�������)HE�����������������GRL����������DSD��������(SXE������2FW�����30Δ'�
���������
(��&KHH��.��+XDQJ��6��+DJJLH��3�1��%ULWWRQ��6\VWHPDWLF�UHYLHZ�RI�FOLQLFDO�SUDFWLFH�JXLGHOLQHV�RQ�WKH�PDQDJHPHQW�RI�FRPPXQLW\�DFTXLUHG�SQHXPRQLD�LQ�FKLOGUHQ�
3DHGLDWULF�5HVSLUDWRU\�5HYLHZV���������GRL��KWWSV���GRL�RUJ���������M�SUUY��������������
*RXOGHQ�1��&RXVLQV�0��+DUW�.��-HQNLQV�$��:LOOHWWV�*��<HQGOH�/��'RXOO�Δ��:LOOLDPV�(0��+RDUH�=��.RWHFKD�6��ΔQKDOHG�&RUWLFRVWHURLGV�$ORQH�DQG�LQ�&RPELQDWLRQ�:LWK
/RQJ�$FWLQJ�ſ��5HFHSWRU�$JRQLVWV�WR�7UHDW�5HGXFHG�/XQJ�)XQFWLRQ�LQ�3UHWHUP�%RUQ�&KLOGUHQ��$�5DQGRPL]HG�&OLQLFDO�7ULDO��-$0$�3HGLDWU�������)HE��������������
�����GRL����������MDPDSHGLDWULFV������������30Δ'������������30&Δ'��30&��������
+RJDQ�$+��&DUUROO�&/��ΔYHUVRQ�0*��+ROOHQEDFK�-3��3KLOLSV�.��6DDU�.��HW�DO��5LVN�)DFWRUV�IRU�3HGLDWULF�$VWKPD�5HDGPLVVLRQV��$�6\VWHPDWLF�5HYLHZ��-�3HGLDWU������
6HS�������������H����GRL����������M�MSHGV��������������(SXE������0D\�����30Δ'�����������
3HDUFH�&-��&KDQ�$+<��-DFNVRQ�7��)OHPLQJ�/��)RRW�+��%XVK�$��+RUQH�5��)HDWXUHV�RI�VXFFHVVIXO�LQWHUYHQWLRQV�WR�LPSURYH�DGKHUHQFH�WR�LQKDOHG�FRUWLFRVWHURLGV�LQ
FKLOGUHQ�ZLWK�DVWKPD��$�QDUUDWLYH�V\VWHPDWLF�UHYLHZ��3HGLDWU�3XOPRQRO�������$SU����������������GRL����������SSXO��������(SXE������)HE�����30Δ'�����������
$QGUHZVNL�(��&KHQJ�.��9DQGHUSRRO�&��1XWULWLRQDO�'HILFLHQFLHV�LQ�9HJHWDULDQ��*OXWHQ�)UHH��DQG�.HWRJHQLF�'LHWV��3HGLDWULFV�LQ�5HYLHZ����������������SS��������
'LVSRQLEOH�HQ��KWWSV���GRL�RUJ���������SLU��������������
3DWWRQ�*&��1HXIHOG�/0��'RJUD�6��)URQJLOOR�($��+DUJUHDYHV�'��+H�6��0DWHV�(��0HQRQ�3��1DJXLE�0��1RUULV�6$��1RXULVKLQJ�RXU�IXWXUH��WKH�/DQFHW�6HULHV�RQ
DGROHVFHQW�QXWULWLRQ��/DQFHW�������-DQ�����������������������GRL����������6����������������������(SXE������1RY�����30Δ'�����������
)URVW�+0��+HUVK�$/��5HWKLQNLQJ�2XU�$SSURDFK�WR�0DQDJHPHQW�RI�$FXWH�2WLWLV�0HGLD��-$0$�3HGLDWU�������)HE�����GRL���������MDPDSHGLDWULFV������������(SXE
DKHDG�RI�SULQW��30Δ'�����������
3DL�0��.DVDHYD�7��6ZDPLQDWKDQ�6��&RYLG���
V�'HYDVWDWLQJ�(IIHFW�RQ�7XEHUFXORVLV�&DUH���$�3DWK�WR�5HFRYHU\��1�(QJO�-�0HG�������$SU�����������������������GRL�
��������1(-0S���������(SXE������-DQ����30Δ'�����������
3DOXGDQ�65��0RJHQVHQ�7+��ΔQQDWH�LPPXQRORJLFDO�SDWKZD\V�LQ�&29Δ'����SDWKRJHQHVLV��6FL�ΔPPXQRO�������-DQ���������HDEP������GRL�
��������VFLLPPXQRO�DEP������(SXE������-DQ����30Δ'�����������
0LOOHQ�*��$UQROG�5��&D]LHU�-��&XUOH\�+��)HOWERZHU�5��*DPEOH�$�HW�DO��&29Δ'����LQ�FKLOGUHQ�ZLWK�KDHPDWRORJLFDO�PDOLJQDQFLHV��$UFKLYHV�RI�'LVHDVH�LQ�&KLOGKRRG�
���������������������'LVSRQLEOH�HQ���������DUFKGLVFKLOG��������������
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6¯QWHVLV�GH�OD
HYLGHQFLD�SHGL£WULFD
UHFLHQWH

3RU�LQWHUQRV�XQLYHUVLWDULRV�\�P«GLFRV�GH
&RVWD�5LFD��SDUD�SURIHVLRQDOHV�GH�OD�VDOXG

5HYLVDGR�SRU
SHGLDWUDV

H[SHUWRV�HQ
VX�FDPSR

0£V�DOO£�GH�&29,'���

3U°[LPDPHQWH


