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0H� HV� JUDWR� DJUDGHFHU� D� OD� 8QLYHUVLGDG� GH� 6RQRUD��PL� DOPD�PDWHU�� HQ� FX\R�

UHVJXDUGR�PH�IRUPp�FRPR�XQ�SURIHVLRQLVWD�FDOLILFDGR�\�FRQ�XQ�DOWR�VHQWLGR�GH�OD�

pWLFD� SURIHVLRQDO�� $� OD� 'LYLVLyQ� GH� &LHQFLDV� %LROyJLFDV� \� GH� OD� 6DOXG�� \� DO�

&21$&<7�� SRU� HO� DSR\R� HFRQyPLFR�� LQGLVSHQVDEOH� SDUD� OD� UHDOL]DFLyQ� GHO�

SUHVHQWH�WUDEDMR�GH�WHVLV��

$O� 3URJUDPD� GH� 0DHVWUtD� HQ� &LHQFLDV� GH� OD� 6DOXG�� HQ� FX\R� QLFKR� LQLFLp� PL�

IRUPDFLyQ� FRPR� LQYHVWLJDGRU�� SDUD� GHVHPSHxDUPH� HQ� OD� ODERU� FLHQWtILFD�� $O�

'HSDUWDPHQWR� GH� &LHQFLDV� 4XtPLFR� %LROyJLFDV�� SRU� GDUPH� DFFHVR� D� ODV�

LQVWDODFLRQHV� GHO� /DERUDWRULR� GH� ,QYHVWLJDFLyQ� 4XtPLFD� \� DO� /DERUDWRULR� GH�

$QiOLVLV� &OtQLFRV� H� ,QYHVWLJDFLyQ� GH� OD� 8QLYHUVLGDG� GH� 6RQRUD� �/$&,86��� HQ�

GRQGH�GHVDUUROOp�OD�SDUWH�PHGXODU�GH�PL�WUDEDMR�H[SHULPHQWDO�

'R\� JUDFLDV� D� PL� GLUHFWRUD� GH� WHVLV�� OD� 'UD�� 0DUtD� $OED� *XDGDOXSH� &RUHOOD�

0DGXHxR�� TXLHQ� KD� HVWDGR� SUHVHQWH� GHVGH� PLV� LQLFLRV�� *UDFLDV� D� VX�

LQWHUYHQFLyQ� HV� TXH� ORJUp� LQJUHVDU� DO� SRVJUDGR�� \� JUDFLDV� D� VX� FRQWLQXD�

GHGLFDFLyQ \�JXtD��KH�FRQVHJXLGR�DOFDQ]DU�HVWD�PHWD��

$O�0��HQ�&��$QWRQLR�5DVFyQ�&DUHDJD��SRU�GDUPH�DFFHVR�D�ODV�LQVWDODFLRQHV�GH�

VX� ODERUDWRULR�� GRQGH� VH� H[WUDMHURQ� \� DQDOL]DURQ� OD� WRWDOLGDG� GH� ODV� PXHVWUDV�

HPSOHDGDV�HQ�HVWH�WUDEDMR�

$� OD�0�� HQ�&�� .DUOD�0DUWtQH]�� SRU� DSR\DUPH� FRQ� OD� GHILQLFLyQ� GHO�PpWRGR� GH�

GHULYDWL]DFLyQ�GH�iFLGRV�JUDVRV��SRU�UHDOL]DU�ODV�FRUULGDV�FURPDWRJUiILFDV�\�SRU�

VX�DSR\R�FRPR�PLHPEUR�GH�PL�FRPLWp�VLQRGDO�

$�OD�'UD��0DUtD�&DUPHQ�&DQGLD�3ODWD��SRU�VHU�XQD�SDUWtFLSH�IXQGDPHQWDO�HQ�HO�

SUR\HFWR��SRU�VX�JXtD�DFDGpPLFD�\�SRU�VX�FDULxR�
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$� OD� 'UD�� 5RFtR� 6XJLFK� 0LUDQGD� \� DO� 'UD�� /RXUGHV� $OGDQD� 0DGULG�� SRU�

SURSRUFLRQDU� ORV� UHDFWLYRV� QHFHVDULRV� SDUD� ODV� HYDOXDFLRQHV� ELRTXtPLFDV� GHO�

SUR\HFWR�GH�WHVLV�

$� OD� TXtPLFD� 6RQLD =XOHPD 6RXIIOH� \� D� OD� 0�� HQ� &�� $QGUHD� (UQHVWLQD� 5RPR�

*RQ]iOH]�� SRU� DSR\DUPH� HQ� HO� FRQWDFWR� FRQ� ORV� SDUWLFLSDQWHV� GHO� HVWXGLR��

GXUDQWH�OD�WRPD�PXHVWUDV�\�VX�SURFHVDPLHQWR��6LQ�VX�D\XGD��GLItFLOPHQWH�KDEUtD�

ORJUDGR�FXPSOLU�HVWD�PHWD�

$�.DUHQ�9DOHQFLD�� SRU� HQVHxDUPH� D� FDSWXUDU� ORV� UHVXOWDGRV� SDUD� UHSRUWH�� SRU�

FRQWDFWDUPH�FRQ�SDUWLFLSDQWHV��7DPELpQ�SRU�VHU�XQD�JUDQ�DPLJD��FRPSDxHUD�HQ�

PLV�WLHPSRV�GH�DQJXVWLD�

$� PLV� FRPSDxHURV� GH� JHQHUDFLyQ�� 0D[� 9LGDO�� 'DYLG� 2UWHJD�� %UHQGD�

6DPDQLHJR�� 6DOYDGRU� 6DJUHUR� \� (OLD� 6DOD]DU�� SRU� VHU� PLV� DFRPSDxDQWHV�

GXUDQWH�WRGR�HO�UHFRUULGR�GH�PL�PDHVWUtD��SRU�VX�DPLVWDG�\�SRU�VX�DSR\R�

)LQDOPHQWH��TXLHUR�DJUDGHFHU�D�PL�IDPLOLD��HVSHFLDOPHQWH�D�PLV�SDGUHV��TXH�PH�

DSR\DURQ� HQ� FDGD� SDVR� GHO� PL� IRUPDFLyQ� DFDGpPLFD�� $� PL� HVSRVD�� &\QWKLD�

$KLGHp� 9HOi]TXH]�� SRU� VHU� PL� FRPSDxHUD \� SRU� GDUPH� DOLHQWR� FXDQGR� OR�

QHFHVLWDED��SRU�VX�FRPSUHQVLyQ�\�SDFLHQFLD��

&RPR�DJUDGHFLPLHQWR� HVSHFLDO�� D�PL� KLMD� /XQD�(VPHUDOGD�/R]DQR�9HOi]TXH]��

PL�PRWRU�SDUD�HQWUDU�DO�SRVJUDGR�\�PL�SULQFLSDO�PRWLYDFLyQ�SDUD�QR�GDUPH�SRU�

YHQFLGR��
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'HGLFR�HVWD� WHVLV�HQ�KRQRU�GH� WRGRV�DTXHOORV�TXH�PH� LPSXOVDURQ�D�QR�GDUPH�

SRU� YHQFLGR�� $� PL� GLUHFWRUD� GH� 7HVLV� \� D� PL� FRPLWp� VLQRGDO SRU� VX� JXtD� \�

SDFLHQFLD�� 3HUR�� VREUH� WRGR�� TXLHUR� GHGLFDU� HVWD� 7HVLV� D� PL� KLMD�� /XQD�

(VPHUDOGD�� SXHV� VLQ� HOOD� QR� KDEUtD� WHQLGR� HO� YDORU� GH� LQJUHVDU� DO� SRVJUDGR� \�

PDWHULDOL]DU�HO�SUHVHQWH�WUDEDMR�
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6HJXQGD�GHVDWXUDFLyQ ����������������������������������������������������������������� ��

)RUPDFLyQ�GH�0HGLDGRUHV�/LStGLFRV������������������������������������������������������� ��

ÈFLGRV�*UDVRV�3ROLLQVDWXUDGRV�HQ�OD�3DWRJpQHVLV�GH�$OHUJLD ����������������������� ��

0$7(5,$/(6�<�0e72'26����������������������������������������������������������������������������� ��

'LVHxR�([SHULPHQWDO ������������������������������������������������������������������������������������� ��

3REODFLyQ�GH�(VWXGLR������������������������������������������������������������������������������������� ��

5HFOXWDPLHQWR�GH�9ROXQWDULRV����������������������������������������������������������������� ��

&ULWHULRV�GH�,QFOXVLyQ������������������������������������������������������������������������������������� ��

6HQVLELOL]DGRV ���������������������������������������������������������������������������������������� ��

1R�VHQVLELOL]DGRV ����������������������������������������������������������������������������������� ��

&ULWHULRV�GH�([FOXVLyQ������������������������������������������������������������������������������������ ��

&ULWHULRV�GH�(OLPLQDFLyQ��������������������������������������������������������������������������������� ��

7RPD�\�3URFHVDPLHQWR�GH�0XHVWUDV������������������������������������������������������������� ��

&LWRPHWUtD�+HPiWLFD������������������������������������������������������������������������������� ��

([DPHQ�&RSURSDUDVLWRVFySLFR�6HULDGR ������������������������������������������������� ��

2EWHQFLyQ�GH�6XHUR ������������������������������������������������������������������������������� ��

2EWHQFLyQ�GH�(ULWURFLWRV ������������������������������������������������������������������������� ��

$QiOLVLV�GH�ÈFLGRV�*UDVRV����������������������������������������������������������������������������� ��

3UHSDUDFLyQ�GH�0XHVWUDV�\�7XERV�GH�5HDFFLyQ������������������������������������� ��

$JHQWH�'RQDGRU�GH�*UXSR�0HWLOR����������������������������������������������������������� ��

2EWHQFLyQ�GH�(VWHUHV�0HWtOLFRV�������������������������������������������������������������� ��



YLL

$QiOLVLV�SRU�&*�),' ������������������������������������������������������������������������������� ��

$QiOLVLV�GH�&URPDWRJUDPDV ������������������������������������������������������������������� ��

([DPHQ�GH�6HQVLELOL]DFLyQ���������������������������������������������������������������������������� ��

$QiOLVLV�(VWDGtVWLFR ��������������������������������������������������������������������������������������� ��

5(68/7$'26�<�',6&86,Ï1 ������������������������������������������������������������������������� ��

3REODFLyQ�GH�HVWXGLR ������������������������������������������������������������������������������������� ��

$QiOLVLV�%LRTXtPLFR�\�&LWRPHWUtD�+HPiWLFD ��������������������������������������������������� ��

([DPHQ &RSURSDUDVLWRVFySLFR���������������������������������������������������������������������� ��

6HQVLELOL]DFLyQ�$OpUJLFD��������������������������������������������������������������������������������� ��

3HUILO�GH�ÈFLGRV�*UDVRV��������������������������������������������������������������������������������� ��

&21&/86,21(6�<�5(&20(1'$&,21(6���������������������������������������������������� ��

5()(5(1&,$6 ������������������������������������������������������������������������������������������������ ��

$1(;26����������������������������������������������������������������������������������������������������������� ��

$QH[R � ��������������������������������������������������������������������������������������������������������� ��

$QH[R � ��������������������������������������������������������������������������������������������������������� ��

$QH[R � ��������������������������������������������������������������������������������������������������������� ��

$QH[R � ��������������������������������������������������������������������������������������������������������� ��

$QH[R�� ��������������������������������������������������������������������������������������������������������� ��



YLLL

/,67$�'(�7$%/$6

7DEOD�,� ÈFLGRV�JUDVRV�Q���\�Q���FRQ�PD\RU�UHOHYDQFLD�HQ�VLVWHPDV�ELROyJLFRV ��

7DEOD�,,� &RPSRVLFLyQ�GHO�HVWiQGDU����)$0(�0L[70��6XSHOFR������������������������ ��

7DEOD�,,,� 3DUiPHWURV�GH�iFLGRV�JUDVRV ������������������������������������������������������������ ��

7DEOD�,9� &DUDFWHUtVWLFDV�VRFLR�GHPRJUiILFDV�GH�OD�SREODFLyQ�GH�HVWXGLR�������� ��

7DEOD�9� $QiOLVLV�ELRTXtPLFR�\�FLWRPHWUtD�KHPiWLFD�GH�ORV�JUXSRV�GH�HVWXGLR�� ���

7DEOD�9,� ÈFLGRV�JUDVRV�LQFOXLGRV�HQ�HO�DQiOLVLV ����������������������������������������������� ���

7DEOD�9,,� 3HUILO�GH�iFLGRV�JUDVRV ��������������������������������������������������������������������� ��

7DEOD�9,,,� 3DUiPHWURV�GH�iFLGRV�JUDVRV���������������������������������������������������������� ��



L[

/,67$�'(�),*85$6

)LJXUD�� 3DWRJpQHVLV�GH�OD�UHVSXHVWD�DOpUJLFD ������������������������������������������������ ��

)LJXUD��� 'LIHUHQFLDFLyQ�GH�OLQIRFLWRV�7�&'���HQ�UHVSXHVWD�DO�DOHUJHQR���������� ��

)LJXUD��� 0HFDQLVPRV�HIHFWRUHV�GH�OD�UHVSXHVWD�DOpUJLF� �������������������������������� ��

)LJXUD��� )DFWRUHV�GH�ULHVJR�DVRFLDGRV�FRQ�HO�GHVDUUROOR�GH�DOHUJLD ��������������� ��

)LJXUD� �� (VWUXFWXUD� GH� ORV� iFLGRV� JUDVRV� Q��� \� Q��� FRQ� PD\RU� UHOHYDQFLD�

PHWDEyOLFD �������������������������������������������������������������������������������������������������������� ���

)LJXUD��� 'LJHVWLyQ��DEVRUFLyQ�\�GLVWULEXFLyQ�GH�iFLGRV�JUDVRV������������������������ ���

)LJXUD��� &DVFDGD�GH�GHVDWXUDFLyQ��HORQJDFLyQ� ��������������������������������������������� ��

)LJXUD��� &URPDWyJUDIR�GH�JDVHV�FRQ�GHWHFWRU�GH�LRQL]DFLyQ�GH�IODPD��&*�),'��

$JLOHQW�7HFKQRORJ\��PRGHOR�����1�QHWZRUN�*&�6\VWHP��FRQ�DXWRLQ\HFWRU� ���� ��

)LJXUD��� (TXLSR�DXWRPDWL]DGR�,PPXQR&$3����� ������������������������������������������� ���

)LJXUD���� (/,6$�HQ�VDQGZLVK� ������������������������������������������������������������������������ ��

)LJXUD���� 3UHYDOHQFLD�GH VHQVLELOL]DFLyQ�DOpUJLFD�HQ�OD�SREODFLyQ�GH�HVWXGLR� ��

)LJXUD���� &URPDWRJUDPD�GH�XQ�LQGLYLGXR�QR�VHQVLELOL]DGR����������������������������� ���

)LJXUD���� &URPDWRJUDPD�GH�XQ�LQGLYLGXR�VHQVLELOL]DGR���������������������������������� ��
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2EMHWLYR�*HQHUDO

&RPSDUDU� ORV� QLYHOHV� HULWURFLWDULRV� GH� iFLGRV� JUDVRV� RPHJD� �� \� RPHJD� �� GH�

DGXOWRV� FRQ� VHQVLELOL]DFLyQ� DOpUJLFD� \� FRQWUROHV� DSDUHQWHPHQWH� VDQRV� GH� OD�

FLXGDG�GH�+HUPRVLOOR��6RQRUD��

2EMHWLYRV�SDUWLFXODUHV

R 'HWHUPLQDU� OD� SUHVHQFLD� GH� VHQVLELOL]DFLyQ� DOpUJLFD� PHGLDQWH� HO�

IOXRURHQVD\R� HQ]LPiWLFR� 3KDGLDWRS��� HQ� HO� HTXLSR� DXWRPDWL]DGR�

,PPXQR&$3������

R $QDOL]DU�HO�SHUILO�GH�iFLGRV�JUDVRV�HQ� ORV�HULWURFLWRV�DLVODGRV�D�SDUWLU�GH�

VDQJUH�WRWDO�PHGLDQWH�FURPDWRJUDItD�GH�JDVHV�FRQ�GHWHFWRU�GH�LRQL]DFLyQ�

GH�IODPD��&*�),'���

R 'HWHUPLQDU�OD�SURSRUFLyQ�GH�iFLGRV JUDVRV�RPHJD����Q����\�RPHJD����Q�

���PHGLDQWH�HO�DQiOLVLV�GH�ORV�FURPDWRJUDPDV�REWHQLGRV�SRU�&*�),'�

R (YDOXDU� OD� DVRFLDFLyQ� HQWUH� VHQVLELOL]DFLyQ� DOpUJLFD� \� OD� SURSRUFLyQ� GH�

iFLGRV�JUDVRV�Q���\�Q���
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/D� XUEDQL]DFLyQ� GH� ODV� VRFLHGDGHV� \� OD� DGRSFLyQ� GHO� HVWLOR� GH� YLGD�

RFFLGHQWDOL]DGR� KDQ SURSLFLDGR� HO� DXJH GH� HQIHUPHGDGHV� DQWHULRUPHQWH� SRFR�

IUHFXHQWHV� FRPR�OR�VRQ�ODV�DOHUJLDV��(Q�ODV�~OWLPDV�GpFDGDV�OD�SUHYDOHQFLD�GH�

HQIHUPHGDGHV�DOpUJLFDV�FDVL�VH�KD�GXSOLFDGR��FRQ�DSUR[LPDGDPHQWH� XQ� WHUFLR

GH� OD� SREODFLyQ� PXQGLDO� DIHFWDGD�� /D PRGLILFDFLRQHV� HQ� ODV� FRVWXPEUHV�

DOLPHQWDULDV��TXH�WLHQGHQ JHQHUDOPHQWH�D�OD�DGRSFLyQ�GH�XQ�SDWUyQ�DOLPHQWDULR�

RFFLGHQWDOL]DGR�� HO� FXDO� VH� FDUDFWHUL]D� SRU� PD\RU� FDQWLGDG� GH� DOLPHQWRV�

SURFHVDGRV�\�FRPLGDV�UiSLGDV��KD�GLULJLGR�\�SURYRFDGR�HO�FRQVXPR�LQDGHFXDGR�

GH�GHWHUPLQDGRV�QXWULHQWHV�TXH�VRQ�HVHQFLDOHV�SDUD�HO�RUJDQLVPR�KXPDQR�\�HQ�

SDUWLFXODU� SDUD� HO� VLVWHPD� LQPXQROyJLFR�� (O� SREUH� FRQVXPR� GH HVWRV IDFWRUHV�

LQPXQRPRGXODGRUHV� SURPXHYH� OD� DSDULFLyQ� GH� HQIHUPHGDGHV� LQIODPDWRULDV� \�

DJUDYD�VXV�PDQLIHVWDFLRQHV�FOtQLFDV��/RV�iFLGRV�JUDVRV�SROLLQVDWXUDGRV�RPHJD�

� �Q��� \�RPHJD�� �Q�����VRQ�XQ�JUXSR�GH�IDFWRUHV�PRGXODGRUHV�HQ�FX\D�LQJHVWD�

H[LVWH�XQ�VHYHUR�GHVHTXLOLEULR��GDGR�TXH�VH�FRQVXPH�XQ�H[FHVR�GH�Q���\�PX\�

SRFR�Q����(O�SUHVHQWH WUDEDMR�VH�UHDOL]y�FRQ�HO�REMHWLYR�GH�FRPSDUDU�ORV�QLYHOHV�

HULWURFLWDULRV� GH� iFLGRV� JUDVRV� RPHJD� �� \� RPHJD� �� GH� DGXOWRV� FRQ�

VHQVLELOL]DFLyQ� DOpUJLFD� \� FRQWUROHV� DSDUHQWHPHQWH� VDQRV� GH� OD� FLXGDG� GH�

+HUPRVLOOR�� 6RQRUD�� 3DUD� VX� GHVDUUROOR� VH� GHWHUPLQy� OD� SUHVHQFLD� GH�

VHQVLELOL]DFLyQ� DOpUJLFD� XWLOL]DQGR� XQ�PpWRGR� QR� LQYDVLYR�� IOXRURLQPXQRHQVD\R�

HQ]LPiWLFR�3KDGLDWRS���HQ�HO�HTXLSR�DXWRPDWL]DGR�,PPXQR&$3�������3RU�RWUR�

ODGR��VH�GHWHUPLQy HO�SHUILO�GH�iFLGRV�JUDVRV�HQ�ORV�HULWURFLWRV�DLVODGRV�D�SDUWLU�

GH�VDQJUH�WRWDO� PHGLDQWH�FURPDWRJUDItD�GH�JDVHV�FRQ�GHWHFWRU�GH�LRQL]DFLyQ�GH�

IODPD� �&*�),'�� (VWR� SHUPLWLy� FDOFXODU� GLYHUVRV� SDUiPHWURV� SDUD� FRQRFHU� HO�

HVWDWXV�GH� ORV� iFLGRV�JUDVRV�Q��� \�Q�� HQ� OD�SREODFLyQ�GH�HVWXGLR��(VWH�HV�HO�

SULPHU�HVWXGLR��D�QLYHO�QDFLRQDO��HQ�HO�FXDO�VH�FRPSDUDQ� ORV�QLYHOHV�GH�iFLGRV�

JUDVRV�Q���\�Q���GH�LQGLYLGXRV�VHQVLELOL]DGRV�\�QR�VHQVLELOL]DGRV��/D SUHYDOHQFLD�
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GH� VHQVLELOL]DFLyQ� DOpUJLFD� IXH� GHO� ����� OR� FXDO� FRQFXHUGD� FRQ� OD� SUHYDOHQFLD�

JOREDO�GH�HQIHUPHGDGHV�DOpUJLFDV�HVWLPDGD�SRU�OD�RUJDQL]DFLyQ�PXQGLDO�GH�ODV�

DOHUJLDV�� :$2� SRU� VXV� VLJODV� HQ� LQJOpV�� � /RV� LQGLYLGXRV� VHQVLELOL]DGRV�

H[KLELHURQ�PD\RUHV�FLIUDV�GH�HRVLQyILORV�\�QHXWUyILORV�HQ�VDQJUH�SHULIpULFD��$Vt�

PLVPR��OD�SURSRUFLyQ�GH�/$�$/$�HQ�VXV�HULWURFLWRV�IXH�VXSHULRU��(VWRV�KDOOD]JRV

FRQFXHUGDQ� FRQ� OR� SURSXHVWR� GH� OD�KLSyWHVLV� GH� ORV�iFLGRV�JUDVRV�GH�%ODFN� \�

6KDUSH� 3RU� OR� WDQWR�� ORV� iFLGRV� JUDVRV� HVHQFLDOHV�� /$� \� $/$�� SXHGHQ� VHU�

LPSRUWDQWHV�GXUDQWH�HO�GHVDUUROOR�GH�HQIHUPHGDGHV�DOpUJLFDV�
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'LYHUVDV HQIHUPHGDGHV�KXPDQDV�VH�GHEHQ�D�UHVSXHVWDV� LQPXQLWDULDV� IUHQWH�D�

DQWtJHQRV� DPELHQWDOHV� QR�PLFURELDQRV� �FRPR� HO� SROHQ�� DOLPHQWRV� \� IiUPDFRV��

HQ� ODV� TXH� SDUWLFLSDQ� OLQIRFLWRV� 7K��� OD� LQPXQRJOREXOLQD� (� �,J(���PDVWRFLWRV� \�

HRVLQyILORV�� (VWRV� SDGHFLPLHQWRV� VH� GHQRPLQDQ� ³HQIHUPHGDGHV� SRU�

KLSHUVHQVLELOLGDG� LQPHGLDWD´�� SRUTXH� ORV� VLJQRV� \� VtQWRPDV� DSDUHFHQ�

UiSLGDPHQWH��D� ORV�SRFRV�PLQXWRV�GH� OD�SURYRFDFLyQ�FRQ�HO�DQWtJHQR��$EEDV�\�

FRO����������/RV�DQWtJHQRV�TXH�GHVHQFDGHQDQ�OD�KLSHUVHQVLELOLGDG�LQPHGLDWD�VH�

OODPDQ DOpUJHQRV��)DMW�\�:HQ]HO���������

(Q�HO�iPELWR�FOtQLFR��HVWDV�UHDFFLRQHV�LQPXQLWDULDV�VRQ�OODPDGDV�DOHUJLD��

\�ODV�HQIHUPHGDGHV�DVRFLDGDV�FRQ�HOODV�VH�GHQRPLQDQ�DOpUJLFDV��DWySLFDV�R�GH�

KLSHUVHQVLELOLGDG� LQPHGLDWD� �$EEDV� \� FRO��� ������� $XQTXH�� HQ� XQ� SULQFLSLR��

³DWRSLD´�VLJQLILFy�³LQXVXDO´��HQ�DOXVLyQ�D�OR�EDMD�SUHYDOHQFLD�TXH�VROtDQ�WHQHU�HVWH�

WLSR�GH�SDGHFLPLHQWRV��DKRUD�ODV�HQIHUPHGDGHV�SRU�KLSHUVHQVLELOLGDG�LQPHGLDWD�

UHSUHVHQWDQ� HO� WUDVWRUQR� LQPXQLWDULR� PiV� IUHFXHQWH� HQ� OD� HVSHFLH� KXPDQD�

�$EEDV� \� FRO��� �������6HJ~Q� UHSRUWHV�GH� OD�2UJDQL]DFLyQ�0XQGLDO� GH� OD�6DOXG�

�206��� ODV� HQIHUPHGDGHV� DOpUJLFDV� DIHFWDQ� GH� ��� D� ��� �� GH� OD� SREODFLyQ�

PXQGLDO��SULQFLSDOPHQWH�D� ORV�KDELWDQWHV�GH�SDtVHV�GHVDUUROODGRV�\�HQ�YtDV�GH�

GHVDUUROOR��3DZDQNDU�\�FRO����������

7UHV�IDFWRUHV�GH�ULHVJR�DPELHQWDOHV�VH�DVRFLDQ�GH�IRUPD�FRQVLVWHQWH�FRQ�

HO� DXPHQWR� HQ� OD� SUHYDOHQFLD� GH� WUDVWRUQRV� DOpUJLFRV�� OD� RFFLGHQWDOL]DFLyQ�� OD�

XUEDQL]DFLyQ� \� OD�DIOXHQFLD� �PLJUDFLyQ�GH�iUHDV� UXUDOHV� D� iUHDV�XUEDQDV��� ³(V�

FDVL�XQD�OH\�GH�OD�QDWXUDOH]D�TXH��HQ XQD�SREODFLyQ�TXH�DGRSWD�XQ�HVWLOR�GH�YLGD�

RFFLGHQWDOL]DGR�� XUEDQL]DGR� \� DIOXHQWH�� LQFUHPHQWH� OD� SUHYDOHQFLD� GH�

VHQVLELOL]DFLyQ� FRQWUD� DHURDOHUJHQRV� \� SDGHFLPLHQWRV� DOpUJLFRV´� �/LQQHEHUJ��

�������
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$�FDXVD�GH�OD�RFFLGHQWDOL]DFLyQ�KDQ�RFXUULGR�FDPELRV�GUDPiWLFRV�HQ�ORV�

SDWURQHV�GH�DOLPHQWDFLyQ�GHO�VHU�KXPDQR��ORV�FXDOHV�UHSUHVHQWDQ�XQ�ULHVJR�SDUD�

OD� VDOXG� \D� TXH� WUDHQ� FRQVLJR� FRQWLQXR� HVWUpV� PHWDEyOLFR�� (VWRV� FDPELRV�

LQFOX\HQ�� PD\RU� FRQVXPR� GH� iFLGRV� JUDVRV� RPHJD� �� \� JUDVDV� VDWXUDGDV�� OD�

LQFOXVLyQ�HQ�OD�GLHWD GH�iFLGRV�JUDVRV�WUDQV�\�DQWL�QXWULHQWHV�SURYHQLHQWHV�GH�OD�

LQGXVWULDOL]DFLyQ�� DVt� FRPR� PHQRU� FRQVXPR� GH� iFLGRV� JUDVRV� RPHJD� ���

YLWDPLQDV�� DQWLR[LGDQWHV� \� ILEUD� GLHWpWLFD� �%RVPD�GHQ� %RHU� \� FRO��� ������

3DWWHUVRQ�\�FRO����������$OJXQDV�GH�HVWDV�VXVWDQFLDV�QR�HVWDEDQ�SUHVHQWHV�HQ�OD�

GLHWD�DQFHVWUDO�GHO�VHU�KXPDQR��R�VX�FRQVXPR�HUD�EDODQFHDGR�HQ�FRPSDUDFLyQ�

FRQ� HO� FRQVXPR� DFWXDO�� 7DO� HV� HO� FDVR� GH� ORV� iFLGRV� JUDVRV� Q��� \� Q���� FX\D�

SURSRUFLyQ� GH� FRQVXPR� DQFHVWUDO� VH� HQFRQWUDED� DQ� HO� UDQJR� �������

UHVSHFWLYDPHQWH��VLHQGR�VXV� IXHQWHV�SULQFLSDOHV� ORV� IUXWRV�VHFRV�\�HO�SHVFDGR�

�YDQ�GHQ�(OVHQ�\�FRO����������

$� SDUWLU� GHO� DxR� ������ OD� SURSRUFLyQ� GH� FRQVXPR� GH� iFLGRV� JUDVRV�

SROLLQVDWXUDGRV��KD�FDPELDGR�HQRUPHPHQWH��D�FDXVD�GH� OD� LQWURGXFFLyQ�GH� ORV�

DFHLWHV� YHJHWDOHV� \� OD� PDUJDULQD� HQ� VXVWLWXFLyQ� GH� OD� PDQWHTXLOOD� \� OD� JUDVD�

DQLPDO��(VWRV�SURGXFWRV�FRQWLHQHQ�JUDQGHV�FDQWLGDGHV�GH�iFLGR� OLQROHLFR��/$���

HQ�DOJXQRV�FDVRV�KDVWD�XQ�����GHO�SURGXFWR�HVWi�FRQIRUPDGR�SRU�HVWH�iFLGR�

JUDVR�� (O� $/� HV� HO� SUHFXUVRU� PHWDEyOLFR� GH� ORV� iFLGRV� JUDVRV� Q��� �6HDUV� \�

5LFRUGL�� ������� 1R� REVWDQWH�� HO� FRQVXPR� GH� iFLGR� Į�OLQROpQLFR� �$/$��� VX�

FRQWUDSDUWH�GH�OD�VHULH�Q����QR�KD�FDPELDGR�PXFKR�FRQ�UHVSHFWR�D�VX�FRQVXPR�

WUDGLFLRQDO��&KLOWRQ�\�FRO����������

(O� DOWR� FRQVXPR� GH� /$� SURYRFD� XQ� LQFUHPHQWR� HQ� OD� VtQWHVLV� GH� iFLGR�

DUDTXLGyQLFR� �$$�� \�� DO� PLVPR� WLHPSR�� SURPXHYH� VX� WUDQVIRUPDFLyQ� HQ�

SURVWDJODQGLQD�(���3*(����(VWH�PHQVDMHUR�TXtPLFR�GLVPLQX\H�OD�SURGXFFLyQ�GH�

,/���� H� LQWHUIHUyQ� JDPPD� �,1)Ȗ��� FRQ� OR� FXDO� LQGXFH� OD� GLIHUHQFLDFLyQ� GH�

OLQIRFLWRV� 7� SURGXFWRUHV� GH� ,/���� IDYRUHFLHQGR� HO� HVWDEOHFLPLHQWR� GH� DOHUJLD�

�%ODFN�\�6KDUSH���������$KRUD�ELHQ��FRQVLGHUDQGR�TXH�HO�FRQVXPR�DFWXDO�GH�/$��

D� FDXVD� GH� OD� GLHWD� RFFLGHQWDOL]DGD�� HV� ��� YHFHV� PD\RU� TXH� HO� FRQVXPR�



�

DQFHVWUDO��HV�GH�HVSHUDUVH�TXH�OD�SUHYDOHQFLD�GH�HQIHUPHGDGHV�FUyQLFDV��FRPR�

ODV�DOpUJLFDV��DXPHQWH�D�FRQVHFXHQFLD�GH�HVWR��6HDUV���������

+DFH� FDVL� ��� DxRV�� 3�� 1�� %ODFN� \� 6�� 6KDUSH�� IRUPXODURQ� XQD� KLSyWHVLV�

EDVDGD�HQ� HVWH� FRQRFLPLHQWR�� OD� KLSyWHVLV� GH� ORV� iFLGRV� JUDVRV��(VWD� SRVWXOD�

TXH��³OD�FRPSRVLFLyQ�GH�ORV�OtSLGRV�GH�OD�GLHWD�DIHFWD�HO�EDODQFH�VLVWpPLFR�GH�ORV�

iFLGRV� JUDVRV� \� GH� YDULRV� GH� VXV� PHWDEROLWRV�� OR� TXH� D� VX� YH]�� PRGLILFD� OD�

H[SRVLFLyQ��HQ�WLHPSR�\�GRVLV��H�LQWHUDFFLyQ�GH�ODV�FpOXODV�GH�OD�LQPXQLGDG�FRQ�

HVWRV� DJHQWHV�� LQIOX\HQGR� HQ� VX� IXQFLRQDPLHQWR�� OR� TXH� SXGLHUD� DXPHQWDU� HO�

ULHVJR�GH�GHVDUUROODU�HQIHUPHGDGHV�DOpUJLFDV´��%ODFN�\�6KDUSH��������

(O�SUHVHQWH�WUDEDMR�GH�7HVLV�GH�0DHVWUtD��WLHQH�FRPR�REMHWLYR�HYDOXDU�HO�

SHUILO� GH� iFLGRV� JUDVRV� HQ� LQGLYLGXRV� DGXOWRV� FRQ� VHQVLELOL]DFLyQ� DOpUJLFD \�

FRQWUROHV�³DSDUHQWHPHQWH�VDQRV´��FRQ�OD�ILQDOLGDG�GH�FRPSDUDU�OD�SURSRUFLyQ�GH�

iFLGRV� JUDVRV� SROLLQVDWXUDGRV� Q��� \� Q��� HQWUH� DPERV� JUXSRV�� SDUD� HYDOXDU� OR�

SRVWXODGR�HQ�OD�³KLSyWHVLV�GH�ORV�iFLGRV�JUDVRV´��
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$OHUJLD�H�+LSHUVHQVLELOLGDG

/DV�UHDFFLRQHV�GH�KLSHUVHQVLELOLGDG�GH�WLSR����VRQ�HO�UHVXOWDGR�GH�OD�UHVSXHVWD�

GHO�VLVWHPD� LQPXQROyJLFR�HQ�FRQWUD�GH�DQWtJHQRV�DPELHQWDOHV�QR�PLFURELDQRV��

HQ� OD� TXH� SDUWLFLSDQ� OLQIRFLWRV� 7� SURGXFWRUHV� GH� ,/���� DQWLFXHUSRV� ,J(�� FpOXODV�

FHEDGDV� �PDVWRFLWRV�� \� HRVLQyILORV�� /RV� DQWtJHQRV� FDSDFHV�GH�SURYRFDU� HVWDV�

UHDFFLRQHV�� UHFLEHQ� HO� QRPEUH� GH� DOHUJHQRV�� &RP~QPHQWH�� HVWH� WLSR� GH�

SURFHVRV� RFXUUHQ� HQ� LQGLYLGXRV� FRQ� SUHGLVSRVLFLyQ� KHUHGLWDULD� D� GHVDUUROODU� \�

PDQWHQHU��UHVSXHVWDV�SDWROyJLFDV�FRQ�DQWLFXHUSRV�,J(��$EEDV�\�FRO���������)DMW�

\�:HQ]HO��������

(VWRV�SDGHFLPLHQWRV�VH�GHQRPLQDQ�³HQIHUPHGDGHV�SRU�KLSHUVHQVLELOLGDG�

LQPHGLDWD´��SRUTXH�LQLFLDQ�UiSLGDPHQWH��D�ORV�SRFRV�PLQXWRV�GH�OD�SURYRFDFLyQ�

FRQ� HO� DQWtJHQR�� /DV� PDQLIHVWDFLRQHV� VRQ� FDXVDGDV� SRU� OD� OLEHUDFLyQ� GH�

PHGLDGRUHV� LQIODPDWRULRV� SRU� ODV� FpOXODV� FHEDGDV�� DFWLYDGDV� SRU� OD� XQLyQ� GHO�

DOHUJHQR�FRQ� ORV�DQWLFXHUSRV� ,J(�HVSHFtILFRV�DGVRUELGRV�HQ�VX�VXSHUILFLH��/DV�

FRQVHFXHQFLDV� SDWROyJLFDV� GHULYDGDV� GH� OD� OLEHUDFLyQ� GH� HVWRV� PHGLDGRUHV��

SXHGHQ� PDQLIHVWDUVH� FRPR� XQD� UHDFFLyQ� ORFDOL]DGD� �DVPD�� ULQLWLV� DOpUJLFD��

HFFHPD�� R� FRPR� XQD� HQIHUPHGDG� JHQHUDOL]DGD� �DQDILOD[LD�� �0XUSK\� \� FRO���

������%HGROOD�%DUDMDV�\�FRO����������(O�WpUPLQR�DOHUJLD�VH�XWLOL]D�IUHFXHQWHPHQWH�

SDUD� UHIHULUVH�D� ODV�HQIHUPHGDGHV�SRU�KLSHUVHQVLELOLGDG� LQPHGLDWD�\�HO� WpUPLQR�

DWRStD��VH�XVD�SDUD�GHVFULELU�UHDFFLRQHV�PHGLDGDV�SRU�,J(��$EEDV�\�FRO�����������

0HFDQLVPRV�,QPXQROyJLFRV�GH�ODV�5HDFFLRQHV�$OpUJLFDV

'HEHPRV�UHFRUGDU��TXH�DO�LJXDO�TXH�WRGD�UHVSXHVWD�LQPXQROyJLFD�DGDSWDWLYD��OD�

DOHUJLD�� WLHQH� FRPR� UHTXLVLWR� IXQGDPHQWDO� OD� H[SRVLFLyQ� SUHYLD� DO� DQWtJHQR�

GHVHQFDGHQDQWH�� /D� SDWRJpQHVLV� GH� OD� DOHUJLD� �)LJXUD� ��� LQLFLD� FXDQGR� XQ�
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LQGLYLGXR�VXVFHSWLEOH�HQWUD�HQ�FRQWDFWR�FRQ�XQ�DOHUJHQR� �0XUSK\�\�FRO���������

3RUWHOOL� \� FRO��� ������� (V� HQ� HVWH� PRPHQWR� FXDQGR� VH� PRGHOD� OD� UHVSXHVWD�

LQPXQH�FHOXODU�HVSHFtILFD�HQ�FRQWUD�GH�GLFKR�DJHQWH��%HVQDUG�\�FRO����������(Q�

HO� FDVR� SDUWLFXODU� GH� ORV� DOHUJHQRV� DPELHQWDOHV�� SRGHPRV� LGHQWLILFDU� �� WLSRV�

GLIHUHQWHV�GH�UHVSXHVWD� LQPXQROyJLFD��)LJXUD�����GRV�GH�ODV�FXDOHV�RFXUUHQ�HQ�

LQGLYLGXRV�QR�DWySLFRV��HO�VXUJLPLHQWR�GH� WROHUDQFLD� LQPXQROyJLFD�PHGLDGD�SRU�

OLQIRFLWRV� 7� UHJXODGRUHV� �/LQQHEHUJ�� ������ \� UHVSXHVWDV� SROLFORQDOHV�

LQHVSHFtILFDV� PHGLDGDV� SRU� OLQIRFLWRV� 7K��� �'�9D]� \� FRO��� ������� /D� WHUFHUD��

RFXUUH�HQ�LQGLYLGXRV�DWySLFRV��HQ�HVWH�FDVR��OD�H[SRVLFLyQ�DO�DOHUJHQR�UHVXOWD�HQ�

HO�HVWDEOHFLPLHQWR�GH�XQD�UHVSXHVWD�LQPXQH�FHOXODU�PHGLDGD�SRU�OLQIRFLWRV�7K���

SURGXFWRUHV� GH� ,/���� ,/��� H� ,/����� FRQ�HO� VXEVHFXHQWH�HVWDEOHFLPLHQWR�GH�XQD�

UHVSXHVWD� KXPRUDO� PHGLDGD� SRU DQWLFXHUSRV� GH� OD� FODVH� ,J(� �%DUQHV�� ������

%HVQDUG�\�FRO���������

+D\�XQ�JUDQ�Q~PHUR�GH� IDFWRUHV�TXH�SXHGHQ� LQWHUYHQLU�HQ�HO�GHVDUUROOR�

GH�OD�UHVSXHVWD�DOpUJLFD��1R�REVWDQWH��ORV�PiV�UHOHYDQWHV�VRQ��OD�VXVFHSWLELOLGDG�

JHQpWLFD� GHO� LQGLYLGXR�� OD� QDWXUDOH]D GHO� DOHUJHQR� \� ODV� FRQGLFLRQHV� GH�

H[SRVLFLyQ�� OD� PDGXUH]� \� HVWLPXODFLyQ� GHO� VLVWHPD� LQPXQROyJLFR�� ODV�

FRQGLFLRQHV� DPELHQWDOHV� \� HO� HVWLOR� GH� YLGD� �5XWNRZVNL� \� FRO��� ������� /D�

UHVSXHVWD� D� HVWD� SUHJXQWD� VH� DERUGDUi� FRQ� PD\RU� GHWDOOH� HQ� OD� VHFFLyQ� GH�

³(WLRORJtD�\�)DFWRUHV�GH�5LHVJR´�

,QPXQRJOREXOLQD�(

/D� FDUDFWHUtVWLFD� ILVLRSDWROyJLFD�PiV� LPSRUWDQWH� GH� OD� DOHUJLD� HV� OD� UHVSXHVWD�

PHGLDGD� SRU� ,J(�� 6LQ� HPEDUJR�� OD� ,J(� WDPELpQ� SDUWLFLSD� HQ� OD� LQPXQLGDG�

SURWHFWRUD�� VREUH� WRGR�HQ� UHVSXHVWD�D� SDUDVLWDULRV� KHOPLQWRV��1R�REVWDQWH�� VH�

VDEH�PiV�VREUH�VX�URO�HQ�HO�SURFHVR�DOpUJLFR�



�

)LJXUD����3DWRJpQHVLV�GH�OD�UHVSXHVWD�DOpUJLFD�



�

)LJXUD� �� 'LIHUHQFLDFLyQ� GH� OLQIRFLWRV� 7� &'��� HQ� UHVSXHVWD� DO� DOHUJHQR�



�

/D ,J(� HV� SURGXFLGD� WDQWR� SRU� ODV� FpOXODV� SODVPiWLFDV� HQ� ORV� JDQJOLRV�

OLQIiWLFRV� TXH� GUHQDQ� HO� VLWLR� GH� HQWUDGD� GHO� DQWtJHQR�� FRPR� SRU� ODV� FpOXODV�

SODVPiWLFDV�HQ�HO�VLWLR�GH� OD� UHDFFLyQ�DOpUJLFD��GRQGH� ORV�FHQWURV�JHUPLQDWLYRV�

VH� GHVDUUROODQ� GHQWUR� GHO� WHMLGR� LQIODPDGR�� /D� ,J(� GLILHUH� GH� RWURV� LVRWLSRV� GH�

DQWLFXHUSR� HQ� TXH� VH� XELFD� SUHGRPLQDQWHPHQWH� HQ� ORV� WHMLGRV�� GRQGH� VH�

HQFXHQWUD�XQLGD�D� ODV�VXSHUILFLHV�GH� ODV�FpOXODV�FHEDGDV�D� WUDYpV�GHO� UHFHSWRU�

GH� ,J(� GH� DOWD� DILQLGDG�� )Fİ5,�� /D� XQLyQ� GHO� DQWtJHQR� D� ,J(� SURGXFH� HQODFHV�

FUX]DGRV� HQWUH� HVWRV� UHFHSWRUHV� RFDVLRQDQGR� OD� OLEHUDFLyQ� GH� PHGLDGRUHV�

TXtPLFRV�SRU� ODV�FpOXODV�FHEDGDV�� OR�TXH�SXHGH�RULJLQDU�XQD�UHDFFLyQ�DOpUJLFD�

�0XUSK\�\�FRO����������

$GHPiV�GH�ODV�FpOXODV�FHEDGDV�ORV�EDVyILORV��ORV�HRVLQyILORV�\�ODV�FpOXODV�

GHQGUtWLFDV� IROLFXODUHV�� WDPELpQ� H[SUHVDQ� )Fİ5,�� /RV� EDVyILORV� H[SUHVDQ�

FRQVWLWXFLRQDOPHQWH� OD� IRUPD� IXQFLRQDO� GH� GLFKR� UHFHSWRU�� GH� PDQHUD� TXH�

SXHGHQ� GHVSOHJDU� ,J(� XQLGD� D� VXSHUILFLH� \� SDUWLFLSDU� HQ� ODV� UHDFFLRQHV�

DOpUJLFDV�� /RV� HRVLQyILORV� LQDFWLYRV� H[SUHVDQ� XQD� IRUPD� QR� IXQFLRQDO� GHO�

UHFHSWRU� SDUD� ,J(�� SHUR� DO� HVWDU� H[SXHVWRV� D� ,/���� FRPLHQ]DQ� D� H[SUHVDU� OD�

IRUPD� IXQFLRQDO� GHO� UHFHSWRU� SDUD� ,J(�� 'HELGR� D� TXH�� SDUD� UHDFFLRQDU� DO� VHU�

H[SXHVWRV�DO�DOHUJHQR��UHTXLHUHQ�VHU�FDSDFLWDGRV�SRU�OD�HVWLPXODFLyQ�SUHYLD�FRQ�

,/����VX�SDUWLFLSDFLyQ�HQ� ORV�SURFHVRV�DOpUJLFRV�VH� OLPLWD�D� OD� IDVH� WDUGtD�GH� OD�

UHDFFLyQ� �+LURWR�� ������� 3RU� VX� SDUWH�� ODV� FpOXODV� GHQGUtWLFDV� IROLFXODUHV�

KXPDQDV� H[SUHVDQ� GH� IRUPD� FRQVWLWXWLYD� XQD� IRUPD� GHO� UHFHSWRU� GH� ,J(� TXH�

FDUHFH� GH� OD� FDGHQD� ȕ�� QHFHVDULD� SDUD� LQGXFLU� OD� DFWLYDFLyQ� GH� OD� FpOXOD� DO�

UHFRQRFHU�DO�DOHUJHQR��(Q�HVWH�FDVR��HO�UHFHSWRU�SHUPLWH�TXH�OD�FpOXOD�GHQGUtWLFD�

FDSWXUH� DO� DOHUJHQR� \� OR� DOPDFHQH� SDUD� SRGHU� SUHVHQWDUOR� D� FpOXODV� %� HQ� ORV�

QyGXORV� OLQIiWLFRV�� /D� HVWLPXODFLyQ� GH� OD� FpOXOD� GHQGUtWLFD� PHGLDQWH� HVWH�

UHFHSWRU��ODV�KDFH�IXHUWHV�LQGXFWRUDV�GH�FpOXODV�7K��³��\�OHV�SHUPLWH�SHUSHWXDU�HO�

HVWDGR�DOpUJLFR��3ODW]HU�\�FRO��������



�

/LQIRFLWRV�7K�

3DUD�TXH�OD�VtQWHVLV�GH�DQWLFXHUSRV�,J(�WHQJD�OXJDU��VH�QHFHVLWD�TXH�ODV FpOXODV�

%��TXH�IXHURQ�DFWLYDGDV�SRU�HO�DOHUJHQR��VHDQ�H[SXHVWDV�D� ,/���R� ,/�����(VWDV�

FLWRFLQDV�VRQ�SURGXFLGDV�SRU�XQD�VXESREODFLyQ�GH� OLQIRFLWRV�7�&'���FRQRFLGR�

FRPR� FpOXODV� 7K�� �$EEDV� \� FRO��� ������ (O� GHVWLQR� GH� XQD� FpOXOD� 7� &'���

LQGLIHUHQFLDGD�TXH�UHVSRQGH�D�XQ�SpSWLGR�SUHVHQWDGR�SRU�XQD�FpOXOD�GHQGUtWLFD�

GHSHQGH�GH�ODV�FLWRFLQDV�D�ODV�TXH�VH�H[SRQH�DQWHV�\�GXUDQWH�HVWD�UHVSXHVWD��DO�

LJXDO�TXH�SRU�ODV�SURSLHGDGHV�LQWUtQVHFDV�GHO�DQWtJHQR��OD�GRVLV�GHO�DQWtJHQR�\�OD�

YtD� GH� SUHVHQWDFLyQ�� /D� H[SRVLFLyQ� D� ,/��� H� ,/���� IDYRUHFH� HO� GHVDUUROOR� GH�

OLQIRFLWRV�7K���HQ� WDQWR�TXH� ,)1�Ȗ�H� ,/���� IDYRUHFHQ�HO�GHVDUUROOR�GH� OLQIRFLWRV�

7K���0XUSK\�\�FRO��������

2WURV� IDFWRUHV� TXH� SXHGHQ� LPSXOVDU� HO� HVWDEOHFLPLHQWR� GH� UHVSXHVWDV�

PHGLDGDV�SRU�FpOXODV�7K��VRQ��OD�VREUHH[SUHVLyQ�GH�FLWRFLQDV�HSLWHOLDOHV��FRPR�

OD�,/����\�OD�OLQIRSR\HWLQD�HVWURPDO�WtPLFD��76/3���LQGXFLGD�SRU�HO�FRQWDFWR�GH�ODV�

FpOXODV�PXFRVDV�FRQ�DOHUJHQRV��%HVQDUG�\�FRO����������OD�LQVXILFLHQWH�H[SUHVLyQ�

GH� PROpFXODV� FR�HVWLPXODGRUDV� HQ� OD� PHPEUDQD� SODVPiWLFD GH� ODV� FpOXODV�

GHQGUtWLFDV�� D� FDXVD� GH� VX� DFWLYDFLyQ� SDUFLDO�� DVt� FRPR� OD� H[SRVLFLyQ� D� GRVLV�

EDMDV�GH�DOHUJHQR��0XUSK\�\�FRO����������R� OD�H[SRVLFLyQ�GH�FpOXODV�7�&'���D�

3*(���%ODFN�\�6KDUSH��������

/D� SULQFLSDO� IXQFLyQ� GH� ORV� OLQIRFLWRV� 7K�� HV� OD� GH� SURGXFLU� \� VHFUHWDU�

FLWRFLQDV�� VLHQGR� ODV� SULQFLSDOHV� OD� ,/��� ,/��� H� ,/����� WRGDV� HOODV� LQYROXFUDGDV�

tQWLPDPHQWH� HQ� HO� SURFHVR� DOpUJLFR� �0XUSK\� \� FRO��� ������� &RPR� VH� LQGLFy�

DQWHV��OD�,/���\�OD�,/�����VRQ�UHVSRQVDEOHV�GH�OD�LQGXFFLyQ�GH�FDPELR�GH�LVRWLSR�

D�,J( HQ�ORV� OLQIRFLWRV�%�DFWLYDGRV�SRU�HO�DOHUJHQR��GXUDQWH�VX�GLIHUHQFLDFLyQ�D�

FpOXODV�SODVPiWLFDV�SURGXFWRUDV�GH�DQWLFXHUSRV��*RXOG�\�6XWWRQ��������0XUSK\�

\�FRO���������(QURWK�\�FRO����������



��

/RV� LQGLYLGXRV�DWySLFRV�VRQ�VXVFHSWLEOHV�D�SURGXFLU�JUDQGHV�FDQWLGDGHV�

GH� DQWLFXHUSRV� ,J(� DOHUJHQR�HVSHFtILFRV�� ORV� FXDOHV� LQXQGDQ� HO� WRUUHQWH�

VDQJXtQHR�� \� VRQ� GHWHFWDEOHV� LQFOXVR� VL� HO� LQGLYLGXR� QXQFD� GHVDUUROOD�

PDQLIHVWDFLRQHV� FOtQLFDV� GH� DOHUJLD�� (VWH� IHQyPHQR� HV� GHQRPLQDGR�

VHQVLELOL]DFLyQ�DOpUJLFD��(YHUVRQ�\�FRO���������\��VX�GHWHFFLyQ�PHGLDQWH�SUXHEDV�

³LQ�YLYR´�R�³LQ�YLWUR´��UHSUHVHQWD�XQD�HYLGHQFLD�FRQILUPDWRULD�GH�TXH�HO�LQGLYLGXR�

KD�GDGR�HO�SULPHU�SDVR�SDUD�FRQYHUWLUVH�HQ�DOpUJLFR��6DOR�\�FRO���������3RUWHOOL�\�

FRO���������

&pOXODV�HIHFWRUDV

/DV� UHDFFLRQHV� DOpUJLFDV� VRQ� GHVHQFDGHQDGDV� FXDQGR� HO� DOHUJHQR� HV�

UHFRQRFLGR� SRU� ORV� DQWLFXHUSRV� ,J(� XQLGRV� DO� UHFHSWRU� GH� DOWD� DILQLGDG� )Fİ5,��

XELFDGR� HQ� OD�PHPEUDQD� SODVPiWLFD� GH� ODV� FpOXODV� FHEDGDV� �*RXOG� \�6XWWRQ��

�������(VWDV�FpOXODV�UHYLVWHQ� ODV�VXSHUILFLHV�FRUSRUDOHV�\�VLUYHQ�SDUD�DOHUWDU�DO�

VLVWHPD�LQPXQLWDULR�FRQ�UHVSHFWR�D�OD�LQWUXVLyQ�ORFDO�GH�XQ�DJHQWH�H[WUDxR��8QD�

YH]� DFWLYDGDV�� LQGXFHQ� UHDFFLRQHV� LQIODPDWRULDV� VHFUHWDQGR� PHGLDGRUHV�

TXtPLFRV� DOPDFHQDGRV� HQ� JUiQXORV� SUHIRUPDGRV� \� PHGLDQWH� OD� VtQWHVLV� ³GH�

QRYR´�\�OLEHUDFLyQ�GH�SURVWDJODQGLQDV��OHXFRWULHQRV�\�FLWRFLQDV��YDQ�GHQ�(OVHQ�\�

FRO����������

/D� UHDFFLyQ� DOpUJLFD� LQPHGLDWD� FDXVDGD� SRU� OD� GHJUDQXODFLyQ� GH� ODV�

FpOXODV� FHEDGDV� VH� DFRPSDxD� GH� XQD� LQIODPDFLyQ� PiV� SHUVLVWHQWH�� TXH� VH�

FRQRFH� FRPR� OD� UHVSXHVWD� GH� IDVH WDUGtD�� (VWD� UHVSXHVWD� WDUGtD� LPSOLFD� HO�

DWUDFFLyQ� GH� RWUDV� FpOXODV� HIHFWRUDV� DO� VLWLR� GH� FRQWDFWR� FRQ� HO� DOHUJHQR��

QRWDEOHPHQWH� FpOXODV� 7K��� HRVLQyILORV� \� EDVyILORV�� TXH� FRQWULEX\HQ� HQ� JUDGR�

VLJQLILFDWLYR�D�OD�ILVLRSDWRORJtD�GH�XQD�UHVSXHVWD�DOpUJLFD��*RXOG�\�6XWWRQ��������

%XOIRQH�3DXV�\�%DKDUL��������

/DV�FpOXODV�FHEDGDV�VH�RULJLQDQ�HQ�PHGXOD�yVHD�D�SDUWLU�GH�SUHFXUVRUHV�

PLHORPRQRFtWLFRV�� /RV� SULQFLSDOHV� IDFWRUHV� GH� FUHFLPLHQWR� LQYROXFUDGRV� HQ� OD�



��

GLIHUHQFLDFLyQ�GH�PDVWRFLWRV� VRQ�� OD� ,/����� OD� 76/3�\� HO� IDFWRU� HVWLPXODQWH�GH�

FRORQLDV� GH� JUDQXORFLWRV� \� PRQRFLWRV� �*0�&6)��� WRGRV� HOORV� VHJUHJDGRV� SRU�

FpOXODV� LQYROXFUDGDV� HQ� SURFHVRV� DOpUJLFRV� FRPR� OLQIRFLWRV� 7K�� \� HRVLQyILORV��

�%LVFKRII�� ������� /D� FpOXOD� FHEDGD� HVWi� SUHSDUDGD� SDUD� SDUD� VDOLU� GH�PpGXOD�

yVHD�FXDQGR�H[SUHVD�HO� UHFHSWRU�)Fİ5��HQ�VX�VXSHUILFLH�� \� VX�HQWUDGD�HQ� ORV�

WHMLGRV� VXEHSLWHOLDOHV� HV� SURPRYLGD� SRU� GLYHUVRV� TXLPLRWUDFWRUHV�� HQWUH� HOORV�

GHVWDFDQ�OD�3*(��\�3*'���DVt�FRPR�ORV�FLVWHLQLO�OHXFRWULHQRV��*RXOG�\�6XWWRQ��

������WRGRV�HOORV�VHJUHJDGRV�GXUDQWH�ODV�UHDFFLRQHV�DOpUJLFDV�

$GHPiV� GH� OD� FpOXOD� FHEDGD�� H[LVWHQ� RWURV� WLSRV� GH� FpOXODV� HIHFWRUDV�

LPSRUWDQWHV� HQ� ODV� UHDFFLRQHV� DOpUJLFDV�� ORV� HRVLQyILORV� \� EDVyILORV� �$EEDV� \�

FRO����������$O�LJXDO�TXH�ORV�PDVWRFLWRV��ORV�HRVLQyILORV�\�ORV�EDVyILORV�GLIHUHQFLDQ�

HQ�PpGXOD�yVHD�D�SDUWLU�GH�SUHFXUVRUHV�GH� OD� OtQHD�JUDQXORFtWLFD��/RV� IDFWRUHV�

GH�FUHFLPLHQWR�LQYROXFUDGRV�HQ�OD�GLIHUHQFLDFLyQ�GH�HVWDV�FpOXODV�HIHFWRUDV��VRQ��

OD�,/���\�ORV�FLVWHLQLO�OHXFRWULHQRV�SDUD�ORV�HRVLQyILORV��DVt�FRPR�OD�,/���\�OD�76/3�

SDUD� ORV� EDVyILORV�� � $O� WLHPSR�� HVWDV� FLWRFLQDV� SURPXHYHQ� HO� WUiQVLWR� GH� ODV�

FpOXODV�PDGXUDV�� LPSXOVDQGR� VX� VDOLGD� GH�PpGXOD� yVHD� �2KPRUL� \� FRO��� ����

%ODQFKDUG�\�FRO���������6LUDFXVD�\�FRO����������

7RGDV� HVWDV� HVWLUSHV� FHOXODUHV� MXHJDQ� SDSHOHV� GH� JUDQ� LPSRUWDQFLD�

GXUDQWH� OD� IDVH� LQPHGLDWD� �PDVWRFLWRV�\�EDVyILORV��\� OD� IDVH� WDUGtD� �HRVLQyILORV��

GH� ODV� UHDFFLRQHV� DOpUJLFDV�� 'HELGR� D� TXH� VRQ� HOODV� ODV� UHVSRQVDEOHV� GH�

JHQHUDU�ORV�PHGLDGRUHV�LQIODPDWRULRV�TXH�GDQ�OXJDU�D�ODV�PDQLIHVWDFLRQHV�GH�OD�

UHVSXHVWD�DOpUJLFD��7RGDV�HOODV� WLHQHQ�HQ� FRP~Q� OD� H[SUHVLyQ�GHO� UHFHSWRU� GH�

DOWD�DILQLGDG�SDUD�OD�,J(��)Fİ5���(VWH�UHFHSWRU�GHVWDFD�SRU�VHU�HO�~QLFR�UHFHSWRU�

GH� LQPXQRJOREXOLQDV�FDSD]�GH� LQWHUDFFLRQDU� FRQ�VX� OLJDQGR�� VLQ�QHFHVLGDG�GH�

TXH�OD�,J(�UHFRQR]FD�VX�DQWtJHQR�HVSHFtILFR��.LQGW�\�FRO�������� 0XUSK\�\�FRO���

�������(VWD�SURSLHGDG�LQXVXDO�SHUPLWH�TXH�OD�,J(�VHD�DGVRUELGD�HQ�OD�VXSHUILFLH�

GH�ODV�FpOXODV�HIHFWRUDV��TXHGDQGR�HVWDV�VHQVLELOL]DGDV�DO�DOHUJHQR��\�FRQ�HOOR��

SUHSDUDGDV� SDUD� � UHVSRQGHU� GH� IRUPD� FDVL� LQPHGLDWD� GXUDQWH� H[SRVLFLRQHV�

VHFXQGDULDV�D�pVWH��)DMW�\�:HQ]HO���������



��

2WUD�SURSLHGDG�UHOHYDQWH�GH�HVWDV�FpOXODV��HV�VX�FDSDFLGDG�GH�VLQWHWL]DU�

\�VHFUHWDU�QXPHURVRV�PHGLDGRUHV� LQIODPDWRULRV� �)LJXUD�����FRPR� OD�KLVWDPLQD��

GLYHUVDV� SURWHDVDV�� FLWRFLQDV�� TXLPLRFLQDV� \� PHGLDGRUHV� OLStGLFRV�� FyPR�

OHXFRWULHQRV�\�SURVWDJODQGLQDV��FXDQGR�VRQ�DFWLYDGDV�SRU�XQ�DOHUJHQR��YDQ�GHQ�

(OVHQ� \� FRO��� ������ %XOIRQH�3DXV� \� FRO��� ������� (VWRV� PHGLDGRUHV� VRQ�

LPSRUWDQWHV�HQ�OD�SDWRJpQHVLV�GH�ODV�HQIHUPHGDGHV�DOpUJLFDV��GHELGR�D�TXH�VRQ�

ORV� UHVSRQVDEOHV� GH� L�� OD� DSDULFLyQ� GH� ODV� PDQLIHVWDFLRQHV� FOtQLFDV�� LL��

LQFUHPHQWDQ�HO�ULHVJR�GH�GHVDUUROODU�PXOWLVHQVLELOL]DFLyQ�\�LLL��OD�SHUVLVWHQFLD�GHO�

HVWDGR� DOpUJLFR�PHGLDQWH�PHFDQLVPRV� GH� UHWURDOLPHQWDFLyQ� SRVLWLYD� �YDQ� GHQ�

(OVHQ�\�FRO���������

(SLGHPLRORJtD�GH�ODV�(QIHUPHGDGHV�$OpUJLFDV

(O� VLJOR� ;;,�� VH� FDUDFWHUL]D� SRU� HO� GRPLQLR� GH� ODV� HQIHUPHGDGHV� FUyQLFDV� QR�

WUDQVPLVLEOHV� VREUH� ODV� HQIHUPHGDGHV� LQIHFFLRVDV�� ODV� FXDOHV� SUHGRPLQDURQ�

GXUDQWH�ORV�VLJORV�SDVDGRV��3DZDQNDU�\�FRO���������$XQTXH�HO�WpUPLQR�³DWRSLD´��

HQ� XQ� SULQFLSLR�� WXYR� HO� VLJQLILFDGR� GH� ³LQXVXDO´� R� ³UDUR´�� HQ� DOXVLyQ� D� OD� EDMD�

SUHYDOHQFLD� GH� HQIHUPHGDGHV� DWySLFDV�� KR\� HQ� GtD�� ODV� HQIHUPHGDGHV� SRU�

KLSHUVHQVLELOLGDG� PHGLDGDV� SRU� DQWLFXHUSRV� ,J(�� UHSUHVHQWDQ� ORV� WUDVWRUQRV�

LQPXQLWDULRV�PiV�FRPXQHV�GH�OD�HVSHFLH KXPDQD��$EEDV�\�FRO����������6HJ~Q�

UHSRUWHV�GH�OD�2UJDQL]DFLyQ�0XQGLDO�GH�OD�6DOXG��HVWH�WLSR�GH�WUDVWRUQRV�DIHFWDQ�

GH����D� ����GH� OD� SREODFLyQ�PXQGLDO�� SHUMXGLFDQGR�SRU� LJXDO� D� LQGLYLGXRV�GH�

SDtVHV�GHVDUUROODGRV�\�HQ�YtDV�GH�GHVDUUROOR��3DZDQNDU�\�FRO����������

$�FDXVD�GH�VX�DOWD�SUHYDOHQFLD��ODV�HQIHUPHGDGHV�DOpUJLFDV�UHSUHVHQWDQ�

XQ�SUREOHPD�GH�VDOXG�VHULR��/|WYDOO�\�FRO����������\�UHOHYDQWH�SDUD�QXHVWUR�3DtV�



��

)LJXUD��� 0HFDQLVPRV�HIHFWRUHV�GH�OD�UHVSXHVWD�DOpUJLFD



��

(O� HVWXGLR� ,6$$&� �,QWHUQDWLRQDO� 6WXG\� RI� $VWKPD� DQG� $OOHUJLHV� LQ� &KLOGKRRG���

LQGLFD�TXH�ORV�SDtVHV�/DWLQRDPHULFDQRV�FRPR�0p[LFR��&RVWD�5LFD�\�$UJHQWLQD��

WLHQHQ� WDVDV� GH� LQFLGHQFLD� GH� WUDVWRUQRV� DOpUJLFRV� VXPDPHQWH� HOHYDGDV� �DOJR�

TXH� DQWHV� QR� VH� REVHUYDED�� ODV� FXDOHV� VRQ� EDVWDQWH� FHUFDQDV� D� ODV� TXH�

SRGHPRV�HVSHUDU�GH�QDFLRQHV�LQGXVWULDO�\�HFRQyPLFDPHQWH�GHVDUUROODGDV�FRPR�

OR�VRQ�$XVWUDOLD��,QJODWHUUD�\�(VWDGRV�8QLGRV��PLVPDV�TXH�HQFDEH]DQ�OD�OLVWD�GH�

PD\RU� SUHYDOHQFLD� D�QLYHO� JOREDO��$OJR�GHVWDFDEOH� HV� TXH� WRGD�HVWD� VLWXDFLyQ�

RFXUUH� D� SHVDU� GH� ODV� JUDQGHV� GLIHUHQFLDV� HQ� HO� HVWDWXV� VRFLR�HFRQyPLFR�� ODV�

FRQGLFLRQHV�GH�YLGD�\�XELFDFLyQ�JHRJUiILFD��$VKHU�\�FRO����������HVSHFLDOPHQWH��

SRUTXH�DOJXQRV�DXWRUHV�FRQVLGHUDQ�TXH�ODV�HQIHUPHGDGHV�SRU�KLSHUVHQVLELOLGDG�

LQPHGLDWD� VRQ� WUDVWRUQRV� DVRFLDGRV� FRQ� XQ� HVWLOR� GH� YLGD� SURSLR� GH� QDFLRQHV�

GHVDUUROODGDV��HV�GHFLU��XQ�HVWLOR�GH�YLGD�RFFLGHQWDOL]DGR��/LQQHEHUJ��������

(WLRORJtD�\�)DFWRUHV�GH�5LHVJR

/RV� WUDVWRUQRV� DOpUJLFRV� VRQ� HQIHUPHGDGHV�PXOWLIDFWRULDOHV� FRPSOHMDV� �)LJXUD�

���� HQ� ODV� TXH� IDFWRUHV� JHQpWLFRV� \� DPELHQWDOHV� VRQ� LPSRUWDQWHV� SDUD� VX�

HVWDEOHFLPLHQWR��PDQLIHVWDFLRQHV�\�SHUSHWXDFLyQ��(QURWK�\�FRO���������3RUWHOOL�\�

FRO��� ������� $GLFLRQDOPHQWH�� ORV� IDFWRUHV� DVRFLDGRV� FRQ� HO� HVWLOR� GH� YLGD� GHO�

LQGLYLGXR��FRPR�HO HVWUpV�� OD�DFWLYLGDG� ItVLFD�\� OD�GLHWD�� WDPELpQ�VRQ� UHOHYDQWHV�

�/LQQHEHUJ���������

'LYHUVRV� HVWXGLRV� KDQ� GHWHFWDGR� XQD� WHQGHQFLD� SURJUHVLYD� KDFLD� HO�

LQFUHPHQWR�HQ�OD�SUHYDOHQFLD�GH�HQIHUPHGDGHV�DOpUJLFDV�D�QLYHO�PXQGLDO�HQ�ODV�

~OWLPDV�GpFDGDV��3DZDQNDU�\�FRO����������'LFKD�WHQGHQFLD�HV�PiV�HYLGHQWH�HQ�

SDtVHV�GHVDUUROODGRV�R�HQ�YtDV�GH�GHVDUUROOR��TXH�VH�KDQ�FRQYHUWLGR�HQ�]RQDV�

GH�DOWD�LQFLGHQFLD��/ySH]�3pUH]�\�FRO���������YDQ�GHQ�(OVHQ�\�FRO����������



��

)LJXUD��� )DFWRUHV�GH�ULHVJR�DVRFLDGRV�FRQ�HO�GHVDUUROOR�GH�DOHUJLD�



��

)DFWRUHV�*HQpWLFRV

&RQ�UHVSHFWR�D�OD�KHUHQFLD��HVWXGLRV�UHDOL]DGRV�HQ�IDPLOLDV�FRQ�DOWD�SUHYDOHQFLD�

GH� HQIHUPHGDGHV� DWySLFDV� GHPXHVWUDQ� XQD� FODUD� WUDQVPLVLyQ� DXWRVyPLFD� GH�

HVWD�HQIHUPHGDG��DXQTXH�HV�SUREDEOH�TXH�HO�SDWUyQ�GH�KHUHQFLD�FRPSOHWR�VHD�

PXOWLJpQLFR��$EEDV�\�FRO����������

6H� KDQ� LGHQWLILFDGR�PXWDFLRQHV� XELFDGDV�HQ� GLVWLQWRV� FURPRVRPDV� TXH�

SUHGLVSRQHQ� D� HVWD� SDWRORJtD�� HQWUH� HOORV�� DOWHUDFLRQHV� HQ� HO� JHQ� FRGLILFDQWH�

SDUD�HO�UHFHSWRU�GH�,J(��R�OD�UHJLyQ�SURPRWRUD�GHO�JHQ�GH�OD�,/����0XUSK\�\�FRO���

�������(Q�LQGLYLGXRV�SUHGLVSXHVWRV� ODV�FpOXODV�HSLWHOLDOHV�\�GH�P~VFXOR� OLVR�GH�

ODV� PXFRVDV�� VHFUHWDQ� FDQWLGDGHV� DOWDV� GH� ,/���� OD� FXDO� DFWLYD� D� ODV� FpOXODV�

GHQGUtWLFDV�SDUD�TXH�LQGX]FDQ�GLIHUHQFLDFLyQ�D�7K���%HVQDUG�\�FRO���������� DVt�

FRPR�76/3�TXH� LQWHUYLHQH�HQ� OD�GLIHUHQFLDFLyQ�GH�FpOXODV�FHEDGDV�HQ�PHGXOD�

yVHD��%LVFKRII���������(VWDV�FLWRFLQDV�JHQHUDQ�HO�PLFURDPELHQWH�LGyQHR�SDUD�HO�

HVWDEOHFLPLHQWR�GH�KLSHUVHQVLELOLGDG�PHGLDGD�SRU�,J(��

$OJXQRV� DXWRUHV� VRVWLHQHQ� TXH� ORV� DQWHFHGHQWHV� IDPLOLDUHV� VRQ� ORV�

SUHGLFWRUHV�PiV�LPSRUWDQWHV�SDUD�HO�GHVDUUROOR�GH�DOHUJLD��SXHVWR�TXH��VL�DOJ~Q�

IDPLOLDU� GLUHFWR� �SDGUHV� R� KHUPDQRV�� SDGHFH� DOHUJLD�� H[LVWH� XQD� SUREDELOLGDG�

FHUFDQD� DO� ���� GH� TXH� HO� LQGLYLGXR� WDPELpQ� OD� SDGH]FD�� WDO� SUREDELOLGDG��

DXPHQWD�FDVL�DO�����VL� ORV�GRV�SURJHQLWRUHV�VRQ�DOpUJLFRV� �'HO�5LR�1DYDUUR�\�

FRO���������=XEHOGtD���������

&DEH�GHVWDFDU�TXH��GHQWUR�GH�XQD�PLVPD�IDPLOLD��HO�yUJDQR�GLDQD�GH� OD�

HQIHUPHGDG� DWySLFD� QR� VLHPSUH� HV� HO� PLVPR�� GH� PRGR� TXH� FDGD� PLHPEUR�

DIHFWDGR� SXHGH� PDQLIHVWDU� XQD� HQIHUPHGDG� GLIHUHQWH� \� FRQ� JUDGRV� YDULDEOHV�

�DVPD�� XUWLFDULD�� ULQLWLV��� 1R� REVWDQWH�� HQ� JHQHUDO�� WRGRV� ORV� DIHFWDGRV� WLHQHQ�

FRQFHQWUDFLRQHV� GH� ,J(� VXSHULRUHV� D� ORV� YDORUHV� GH� UHIHUHQFLD� �$EEDV� \� FRO���

������



��

)DFWRUHV�$PELHQWDOHV

/RV�IDFWRUHV�JHQpWLFRV�VRQ�PX\�UHOHYDQWHV�GXUDQWH�HO�GHVDUUROOR�GH�DOHUJLD��6LQ�

HPEDUJR��SDUHFH�LPSRVLEOH�TXH�ODV�YDULDQWHV�JHQpWLFDV�DVRFLDGDV�FRQ�OD�DWRSLD�

SXHGDQ�GHVHQFDGHQDU�OD�DSDULFLyQ�GH�OD�HQIHUPHGDG�VLQ�OD�LQIOXHQFLD�GHO�PHGLR�

DPELHQWH�� 0iV� DXQ�� OD� SDUWLFLSDFLyQ� GH� ORV� IDFWRUHV� JHQpWLFRV� HQ� HO� UHFLHQWH�

DXPHQWR�HQ�OD�SUHYDOHQFLD�GH�WUDVWRUQRV�DOpUJLFRV��HVWi�OLPLWDGD�SRU�HO�SHULRGR�

WHPSRUDO� WDQ� FRUWR� HQ� HO� FXDO� VH� GHVDUUROOy�� 'HELGR� D� HVWR�� ORV� IDFWRUHV�

PHGLRDPELHQWDOHV�KDQ�FREUDGR�JUDQ�UHOHYDQFLD��5XWNRZVNL�\�FRO����������

/D�SXHVWD�HQ�PDUFKD�\�PRGR�GH�DFFLyQ�GHO�VLVWHPD� LQPXQH�DGDSWDWLYR�

GHSHQGH� GH� OD� H[SRVLFLyQ� D� XQ� DJHQWH� FDSD]� GH� LQGXFLU� OD� DFWLYDFLyQ� � \�

GLIHUHQFLDFLyQ� GH� OLQIRFLWRV� 7�� \� HO� PHGLR� DPELHQWH� SXHGH� PRGXODU� HQ� IRUPD�

FXDOLWDWLYD�R�FXDQWLWDWLYD�OD�H[SRVLFLyQ�D�HVWRV�DJHQWHV�LQPXQRJpQLFRV��0XUSK\�

\� FRO��� ������� (O� FRPSRQHQWH� FXDOLWDWLYR�� VH� UHILHUH� D� OD� DPSOLD� YDULHGDG� GH�

DOHUJHQRV�D� ORV�TXH�HVWi�H[SXHVWR�HO� LQGLYLGXR�D� OR� ODUJR�GH�VX�YLGD��PLHQWUDV�

TXH�� HO� FRPSRQHQWH� FXDQWLWDWLYR�� HQJORED� DVSHFWRV� UHODFLRQDGRV� FRQ� OD� GRVLV�

QHFHVDULD� SDUD� TXH� XQ� DQWtJHQR� SXHGD� GHVHQFDGHQDU� XQD� UHDFFLyQ� DWySLFD�

�$EEDV�\�FRO����������

/D�PD\RU�SDUWH�GH�ORV�DOHUJHQRV�VHQVLELOL]DQWHV�HQWUDQ�HQ�FRQWDFWR�FRQ�HO�

RUJDQLVPR�D�WUDYpV�GH�OD�PXFRVD�UHVSLUDWRULD��GHELGR�D�TXH VRQ�WUDQVSRUWDGRV�

HQ�SDUWtFXODV� D� WUDYpV�GHO� YLHQWR�� FRPR�HO� SROHQ�� KHFHV� IHFDOHV� GH�iFDURV�GHO�

SROYR�R�SDUWtFXODV�GH�KROOtQ�GHULYDGDV�GH�OD�TXHPD�GH�FRPEXVWLEOHV�IyVLOHV��3RU�

OR� WDQWR�� OD�H[SRVLFLyQ�D�XQR�X�RWUR�DOHUJHQR�SXHGH�HVWDU� FRQGLFLRQDGD�SRU�HO�

OXJDU� GH� UHVLGHQFLD� GHO� LQGLYLGXR� �UXUDO� R� XUEDQD��� ODV� HVWDFLRQHV� GHO� DxR��

IHQyPHQRV� PHWHRUROyJLFRV�� OD� FRQWDPLQDFLyQ� GHO� DLUH� SRU� SUHVHQFLD� GH�

SDUWtFXODV� GH� FRPEXVWLEOH�� HO� KDFLQDPLHQWR�� HQWUH� RWUDV� FDXVDV� �/LQQHEHUJ��

�������

/D� H[SRVLFLyQ� D� GRVLV� EDMDV� \ HVSRUiGLFDV� GH� DQWtJHQR� SURPXHYHQ� ODV�

UHVSXHVWDV�PHGLDGDV�SRU�DQWLFXHUSRV� ,J(��SXHV�HVWLPXODQ� OD�GLIHUHQFLDFLyQ�GH�



��

OLQIRFLWRV�7K���DO�VHU� LQVXILFLHQWHV�SDUD�DFWLYDU�GH�IRUPD�FRPSOHWD�D� ODV�FpOXODV�

GHQGUtWLFDV� �0XUSK\� \� FRO��� ������� 3RU� VX� SDUWH�� GRVLV� DOWDV� \� IUHFXHQWHV� GH�

DOHUJHQRV�JHQHUD�WROHUDQFLD��\D�TXH�HO�VLVWHPD�LQPXQROyJLFR�SXHGH�GLIHUHQFLDU�

HQWUH�XQ�DQWtJHQR�DVRFLDGR�D�XQ�DJHQWH�SDWRJpQLFR�GH�XQ�DQWtJHQR�DPELHQWDO�

LQRFXR��/LQQHEHUJ���������

(VWR� SXHGH� H[SOLFDU� HO� KHFKR� GH� TXH� ORV� LQGLYLGXRV� TXH� KDELWDQ� ]RQDV�

UXUDOHV�� GRQGH� HVWiQ� H[SXHVWRV� D� GRVLV� DOWDV� \� FRQVWDQWHV� GH� DOHUJHQRV�

DPELHQWDOHV�� SUHVHQWHQ� PHQRU� SUHYDOHQFLD� GH� VHQVLELOL]DFLyQ� DOpUJLFD� HQ�

FRPSDUDFLyQ� FRQ� DTXpOORV� TXH� UDGLFDQ� HQ� HQWRUQRV� XUEDQRV�� TXH� HVWiQ�

H[SXHVWRV�D�GRVLV�LQIHULRUHV�GH�DOHUJHQRV�DPELHQWDOHV��(QURWK�\�FRO�������������

)DFWRUHV�5HODFLRQDGRV�FRQ�HO�(VWLOR�GH�9LGD

8QD�OtQHD�GH�UD]RQDPLHQWR�DOWHUQDWLYD�VXJLHUH�TXH��QR�VROR�HO�PHGLR�DPELHQWH�

HQ�HO�TXH�HO� LQGLYLGXR�UDGLFD��VLQR�WDPELpQ�OD�IRUPD�HQ�OD�TXH�VH�GHVHQYXHOYH��

SXHGH�DIHFWDU�HO�IXQFLRQDPLHQWR�GHO�VLVWHPD�LQPXQLWDULR��\�FRQ�HOOR��DXPHQWDU�HO�

ULHVJR� GH� GHVDUUROODU� DOHUJLD� �/LQQHEHUJ�� ������� $� SDUWLU� GH� HVWR�� VH� KDQ�

IRUPXODGR� YDULDV� KLSyWHVLV�� FRQ� HO� REMHWLYR� GH� LQWHJUDU� HO� LQFUHPHQWR� HQ� OD�

SUHYDOHQFLD� GH� DOHUJLDV� FRQ� ORV FDPELRV� HQ� HO� HVWLOR� GH� YLGD� GH� OD� VRFLHGDG�

JHQHUDO�

+LSyWHVLV�GH�OD�KLJLHQH���(VWD�KLSyWHVLV�SODQWHD�TXH��HO�LQFUHPHQWR�HQ�OD�

SUHYDOHQFLD� GH� DOHUJLD�� HV� SURGXFWR� GH� XQ� PHMRUDPLHQWR� HQ� ORV� KiELWRV� GH�

KLJLHQH� \� OD� VXEVHFXHQWH� UHGXFFLyQ� HQ� OD� SUHYDOHQFLD� GH HQIHUPHGDGHV�

LQIHFFLRVDV��5XWNRZVNL�\�FRO����������

&LHUWDV� LQIHFFLRQHV� WLHQHQ� HIHFWRV� SURWHFWRUHV� IUHQWH� DO� GHVDUUROOR� GH�

DOHUJLD�� 3RU� HMHPSOR�� DTXHOORV� PLFURRUJDQLVPRV� TXH� IDYRUHFHQ� UHVSXHVWDV�

PHGLDGDV� SRU� FpOXODV� 7K��� FRPR� +HOLFREDFWHU� SRORUL�� 0\FREDFWHULXP�

WXEHUFXORVLV R� 7R[RSODVPD� JRQGLL�� VRQ� IXHUWHV� LQGXFWRUHV� GH� ,/���� H� ,1)Ȗ��



��

FLWRFLQDV�TXH�DQWDJRQL]DQ�FRQ�ORV�HIHFWRV�GH�,/���H�,/�����TXH�VRQ�UHVSRQVDEOHV�

GHO�HVWDEOHFLPLHQWR�GH�DOHUJLD��6LPSVRQ�\�FRO����������

/DV�UHVSXHVWDV�PHGLDGDV�SRU�FpOXODV�7K��\�DQWLFXHUSRV�,J(��HYROXFLRQy�

FRPR�XQ�PHFDQLVPR�GH�GHIHQVD�HQ�FRQWUD�GH�ORV�SDUiVLWRV�KHOPLQWRV��$�FDXVD�

GH� OD� UHGXFFLyQ� HQ� OD� IUHFXHQFLD� GH� KHOPLQWLDVLV�� HV� SUREDEOH� TXH� HO� VLVWHPD�

LQPXQROyJLFR� QR� UHFLED� OD� HVWLPXODFLyQ� DGHFXDGD� SDUD� PRGXODU� HVWH� WLSR� GH�

UHVSXHVWDV��KDFLpQGRVH�SURSHQVR�D�GHVDUUROODU�UHDFFLRQHV�GH�KLSHUVHQVLELOLGDG�

�0XUSK\�\�FRO�����������

1R�WRGDV�ODV�LQIHFFLRQHV�GLVPLQX\HQ�HO�ULHVJR�GH�GHVDUUROODU�DOHUJLD��3RU�

HMHPSOR��OD�LQIHFFLyQ�FRQ�HO�YLUXV�UHVSLUDWRULR�VLQFLWLDO�GXUDQWH�HWDSDV�WHPSUDQDV�

GH�OD�YLGD��IDYRUHFH�HO�HVWDEOHFLPLHQWR�UHVSXHVWDV�PHGLDGDV�SRU�OLQIRFLWRV�7K��H�

,J(�� HVWLPXODQGR� OD� SUROLIHUDFLyQ� GH� FpOXODV� GH� OD� UHVSXHVWD� OLQIRLGHV� LQQDWD�

SURGXFWRUDV� GH� ,/���� FRPR� ODV� FpOXODV� 1.7�� DO� WLHPSR� TXH� VXSULPH� OD�

GLIHUHQFLDFLyQ� GH� OLQIRFLWRV� 1.�� TXH� VRQ� OD� SULQFLSDO� IXHQWH� GH ,1)Ȗ�� FRQ� OD�

ILQDOLGDG�GH�HYLWDU�VX�DFFLyQ�FLWRWy[LFD��:LQJHQGHU�\�FRO���������

+LSyWHVLV�GH� OD�GLHWD�� �(VWD�KLSyWHVLV�VRVWLHQH�TXH�� ORV�FDPELRV�HQ� ORV�

SDWURQHV� GH� DOLPHQWDFLyQ� DVRFLDGRV� FRQ� OD� RFFLGHQWDOL]DFLyQ�� RULJLQDQ� XQ�

GHVEDODQFH�HQ�OD� LQFRUSRUDFLyQ \�GLVSRQLELOLGDG�GH�IDFWRUHV�PRGXODGRUHV�GH�OD�

UHVSXHVWD� LQPXQROyJLFD�� DXPHQWDQGR� OD� VXVFHSWLELOLGDG� D� GHVDUUROODU� \�

PDQWHQHU� SURFHVRV� LQIODPDWRULRV�� DVt� FRPR� XQD� PHQRU� FDSDFLGDG� SDUD�

GHVDUUROODU�GH�WROHUDQFLD�LQPXQROyJLFD��/LQQHEHUJ��������3DWWHUVRQ�\�FRO���������

5XWNRZVNL�\�FRO����������

(Q� DxRV� UHFLHQWHV�� VH� KD� REVHUYDGR� TXH� WUHV� IDFWRUHV� VH� DVRFLDQ� GH�

IRUPD� FRQVLVWHQWH� FRQ� OD� DOWD� SUHYDOHQFLD� GH� WUDVWRUQRV� DOpUJLFRV�� OD�

RFFLGHQWDOL]DFLyQ�� OD�XUEDQL]DFLyQ�\� OD�DIOXHQFLD� �PLJUDFLyQ�GH�iUHDV� UXUDOHV�D�

iUHDV� XUEDQDV��� (V� FDVL� XQD� OH\� GH� OD� QDWXUDOH]D� TXH�� HQ� XQD� SREODFLyQ� TXH�

DGRSWD� XQ� HVWLOR� GH� YLGD� RFFLGHQWDOL]DGR�� LQFUHPHQWH� OD� SUHYDOHQFLD� GH�



��

VHQVLELOL]DFLyQ�FRQWUD�DHURDOHUJHQRV�\�GH�SDGHFLPLHQWRV�DOpUJLFRV� �/LQQHEHUJ��

�������

(MHPSOR� GH� HVWR� HV� OR� TXH� .UDXVH� \� FRODERUDGRUHV� REVHUYDURQ� HQ�

SREODFLyQ� QDWLYD� GH�*URHQODQGLD�� D� ILQDOHV� GHO� VLJOR� ;;�� $O� LQLFLR� GHO� HVWXGLR��

HVWD� SREODFLyQ�� YLYtD� EDMR� XQ� HVWLOR� GH� YLGD� WUDGLFLRQDO�� GHGLFiQGRVH� FDVL�

H[FOXVLYDPHQWH� D� OD� FD]D� \� D� OD� SHVFD�� (Q� HVH� PRPHQWR� OD� SUHYDOHQFLD� GH�

VHQVLELOL]DFLyQ�FRQWUD�DHURDOHUJHQRV�VH�PDQWHQtD�EDMD��DSUR[LPDGDPHQWH�������

7UDQVFXUULGD�XQD�GpFDGD�� ORV� LQYHVWLJDGRUHV�YXHOYHQ�D�H[DPLQDU� OD�SREODFLyQ��

HQFRQWUDQGR�TXH�OD�SUHYDOHQFLD�GH�VHQVLELOL]DFLyQ�VH�GXSOLFy��������UHVSHFWR�D�

OD� SULPHUD� HYDOXDFLyQ�� /RV� LQYHVWLJDGRUHV� LQIRUPDURQ� TXH�� FRQIRUPH� HVWD�

SREODFLyQ� DGRSWy� XQ� HVWLOR� GH� YLGD� RFFLGHQWDOL]DGR�� FDUDFWHUL]DGR� SRU� DOWRV�

QLYHOHV�GH�HVWUpV�\�XQD�DOLPHQWDFLyQ�EDVDGD�HQ�FRPLGDV�UiSLGDV��VH�LQFUHPHQWy�

OD�RFXUUHQFLD�GH�HQIHUPHGDGHV�DVRFLDGDV�FRQ�OD JOREDOL]DFLyQ��FRPR�OR�VRQ�ODV�

DOHUJLDV�� 7DPELpQ�� RIUHFLHURQ� XQD� GH� ODV� SULPHUDV� REVHUYDFLRQHV� UHVSHFWR� DO�

VXUJLPLHQWR�GH�KLSHUVHQVLELOLGDG�PHGLDGD�SRU� ,J(�HQ�HGDGHV�DYDQ]DGDV�GH� OD�

YLGD�� LQGLFDQGR� TXH�� OD� SDWRJpQHVLV� GH� OD� DOHUJLD� QR� VROR� RFXUUH� HQ� HGDGHV�

WHPSUDQDV��.UDXVH�\�FRO���������

&DPELRV�1XWULFLRQDOHV�\�$OHUJLD

/D�RFFLGHQWDOL]DFLyQ��GLR�LQLFLR�D�XQD�VHULH�GH�WUDQVIRUPDFLRQHV�VRFLRFXOWXUDOHV�

\� FRQGXFWXDOHV� HQ� HO� VHU� KXPDQR�� TXH� OR� KDFHQ�PiV� SURSHQVR� D� GHVDUUROODU�

HQIHUPHGDGHV� FUyQLFDV� �3DWWHUVRQ� \� FRO��� ������� 8QR� GH� ORV� UXEURV� FRQ� ODV�

PRGLILFDFLRQHV�PiV�HYLGHQWHV�HV�OD�DOLPHQWDFLyQ��HQ�JUDQ�SDUWH�GHELGR�D�OD�JUDQ�

GHPDQGD�\�DO� IiFLO�DFFHVR�D� ORV�SURGXFWRV�DOLPHQWLFLRV�TXH�QR�IRUPDEDQ�SDUWH�

GH� QXHVWUD� GLHWD� KDFH� XQ� VLJOR�� DVt� FRPR� SRU� HO� ULWPR� GH� YLGD� WDQ� DFHOHUDGR�

FDUDFWHUtVWLFR�GH�OD�VRFLHGDG�DFWXDO��=XEHOGtD�\�FRO���������



��

(Q� ORV� ~OWLPRV� DxRV�� OD� DGRSFLyQ� GH� SDWURQHV� GH� DOLPHQWDFLyQ�

RFFLGHQWDOL]DGRV� KD� GDGR� OXJDU� DO� DXJH� GH� ORV� DOLPHQWRV� SURFHVDGRV�� ODV�

FRPLGDV�UiSLGDV�\� ODV�IULWXUDV��TXH�FRQIRUPDQ�JUDQ�SDUWH�GH�OD�GLHWD�DFWXDO�GHO�

VHU�KXPDQR��6HDUV�\�5LFRUGL���������/RV�FDPELRV�GUDPiWLFRV�HQ�OD�FRPSRVLFLyQ�

GH� OD� GLHWD� KXPDQD�� KDQ� FRQYHUWLGR� QXHVWUD� DOLPHQWDFLyQ� GLDULD� HQ� XQ� SHOLJUR�

FRQVWDQWH��\�HQ�XQD�FDXVD�FRQWLQXD�GH�HVWUpV�VLVWpPLFR��D�FDXVD�GHO�FRQVXPR�

GH� DQWLQXWULHQWHV� \� VXVWDQFLDV� Wy[LFDV� TXH� SXHGHQ� IDYRUHFHU� HO� GHVDUUROOR� GH�

WUDVWRUQRV�LQIODPDWRULRV��%RVPD�GHQ�%RHU�\�FRO�����������

$�PHGLDGRV� GHO� VLJOR�;;�� VH� SURGXMR� OD� GLVPLQXFLyQ� HQ�HO� FRQVXPR� GH�

JUDVDV�DQLPDOHV��FRPR�OD�PDQWHTXLOOD�\�OD�PDQWHFD�GH�FHUGR��HQ�VXVWLWXFLyQ�SRU�

OD� PDUJDULQD� \� ORV� DFHLWHV� GH� RULJHQ� YHJHWDO� �6HDUV� \� 5LFRUGL�� ������� (VWRV�

QXHYRV� SURGXFWRV�� ULFRV� HQ� /$�� IXHURQ� YLQFXODGRV� FRQ� XQ� DXPHQWR� HQ� OD�

SUHYDOHQFLD�GH�HQIHUPHGDGHV�DOpUJLFDV�HQ�SDtVHV�GHVDUUROODGRV�FRPR�(VWDGRV�

8QLGRV�H�,QJODWHUUD��5XWNRZVNL�\�FRO����������(VWDV�REVHUYDFLRQHV��OOHYDURQ�D�OD�

IRUPXODFLyQ� GH� XQD� QXHYD� KLSyWHVLV�� FRQRFLGD� FRPR� KLSyWHVLV� GH� ORV� iFLGRV�

JUDVRV��OD�FXDO�SRVWXOD�TXH��³OD�FRPSRVLFLyQ�OLStGLFD�GH�OD�GLHWD�DIHFWD�HO�EDODQFH�

VLVWpPLFR� GH� ORV� iFLGRV� JUDVRV� \� GH� YDULRV� GH� VXV� PHWDEROLWRV�� DVt� FRPR� OD�

LQWHUDFFLyQ�GH�ORV�PLVPRV�FRQ�ODV�FpOXODV�GHO�VLVWHPD�LQPXQROyJLFR��LQIOX\HQGR�

HQ� VX� IXQFLyQ� GXUDQWH� ORV� SURFHVRV� LQIODPDWRULRV�� \� IDYRUHFLHQGR� HO�

HVWDEOHFLPLHQWR�GH�HQIHUPHGDGHV�DOpUJLFDV´��%ODFN \�6KDUSH��������

3DUD�XQD�PHMRU�FRPSUHQVLyQ�GHO�SDSHO�GH�ORV�iFLGRV�JUDVRV�Q���\�Q���HQ�

OD� SDWRJpQHVLV� GH� ODV� HQIHUPHGDGHV� DOpUJLFDV� \� VX� SRVLEOH� LPSDFWR� HQ� OD�

³HSLGHPLD� GH� DOHUJLD´�� D� FRQWLQXDFLyQ� VH� DERUGDUiQ� DTXHOORV� DVSHFWRV�

UHOHYDQWHV�GH�OD�ELRTXtPLFD�\�PHWDEROLVPR�GH�iFLGRV�JUDVRV�
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*HQHUDOLGDGHV�GH�ORV�ÈFLGRV�*UDVRV

/RV� iFLGRV� JUDVRV� VRQ� XQ� JUXSR� PROpFXODV� RUJiQLFDV� FX\D� HVWUXFWXUD� HVWi�

IRUPDGD� SRU� XQD� FDGHQD� KLGURFDUERQDGD� GH� ORQJLWXG� YDULDEOH�� FRQ� XQ� JUXSR�

FDUER[LOR�WHUPLQDO��3DWWHUVRQ�\�FRO���������<DWHV�\�FRO����������*HQHUDOPHQWH�HO�

HVTXHOHWR�FDUERQDGR�GH�ORV�iFLGRV�JUDVRV�HVWi�FRPSXHVWR�SRU�XQ�Q~PHUR�SDU�

GH�iWRPRV�FDUERQR��<DWHV�\�FRO����������VLHQGR�ORV�PiV�FRPXQHV�DTXpOORV�FRQ�

���D����FDUERQRV��5XHGD�3DUUD��������

$GHPiV�GH� YDULDU� HQ� ORQJLWXG�� OD� FDGHQD�KLGURFDUERQDGD�GH� ORV�iFLGRV�

JUDVRV� SXHGH� FRQWHQHU� XQD� R� PiV� LQVDWXUDFLRQHV� �GREOHV� HQODFHV� FDUERQR�

FDUERQR��� (VWD� FDUDFWHUtVWLFD� SHUPLWH� FODVLILFDUORV� HQ� �� JUDQGHV� JUXSRV��

VDWXUDGRV� �VLQ� LQVDWXUDFLRQHV�� H� LQVDWXUDGRV� �FRQ� DO� PHQRV� �� LQVDWXUDFLyQ���

(VWRV�~OWLPRV��D�VX�YH]��SXHGHQ�VXEGLYLGLUVH�WRPDQGR�HQ�FXHQWD�HO�Q~PHUR�GH�

LQVDWXUDFLRQHV� SUHVHQWHV�� PRQRLQVDWXUDGRV� �VROR� �� LQVDWXUDFLyQ�� \�

SROLLQVDWXUDGRV����R�PiV�LQVDWXUDFLRQHV���.DXU�\�FRO����������$�FRQWLQXDFLyQ�VH�

GHVFULEHQ� ODV� SULQFLSDOHV� FDUDFWHUtVWLFDV� TXtPLFDV� GH� ODV�GLIHUHQWHV� FDWHJRUtDV�

GH�iFLGRV�JUDVRV��

ÈFLGRV�*UDVRV�6DWXUDGRV

/RV� iFLGRV� JUDVRV� VDWXUDGRV� VRQ� FRPSXHVWRV� HQ� ORV� FXDOHV� ORV� iWRPRV� GH�

FDUERQR��FRQ�H[FHSFLyQ�GHO�FDUERQR�FDUER[LOR��SUHVHQWDQ�XQD�KLEULGDFLyQ�VS���OR�

TXH� LPSOLFD� TXH� WRGRV� HOORV� HVWiQ� XQLGRV� D� �� iWRPRV� PHGLDQWH� HQODFHV�

VHQFLOORV��'DGD�VX�VLPLOLWXG�HVWUXFWXUDO�FRQ�ORV�DOFDQRV�FRUUHVSRQGLHQWHV��HVWRV��

SUHVHQWDQ�SURSLHGDGHV�ItVLFDV�\�SURSLHGDGHV�TXtPLFDV�VLPLODUHV�D�pVWRV��FRQ�OD�

~QLFD�H[FHSFLyQ�GH�OD�DFLGH]�SURSRUFLRQDGD�SRU�HO�JUXSR�FDUER[LOR�\�XQ�PD\RU�

SXQWR�GH�IXVLyQ��

(VWRV�iFLGRV�JUDVRV��VRQ�PiV�HVWDEOHV��TXtPLFDPHQWH�KDEODQGR��\�WLHQHQ�

XQ� WLHPSR� GH� YLGD� PHGLD� PD\RU� TXH� ORV� iFLGRV� JUDVRV� LQVDWXUDGRV�� /RV�
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SULQFLSDOHV�UHSUHVHQWDQWHV�GH�HVWD�FDWHJRUtD��VRQ��HO iFLGR�SDOPtWLFR��������\�HO�

iFLGR� HVWHiULFR� �������� FX\D� GLVWULEXFLyQ� HV� XELFXD� HQ� ORV� VLVWHPDV� ELROyJLFRV�

�0LPDO�5DWQD\DNH�\�*DOOL��������

ÈFLGRV�*UDVRV�,QVDWXUDGRV

8Q� iFLGR� JUDVR� LQVDWXUDGR� HV� DTXpO� TXH� SUHVHQWD� XQR� R�PiV� HQODFHV� GREOHV�

FDUERQR�FDUERQR�HQ�VX�HVWUXFWXUD��/RV�iWRPRV�GH�FDUERQR�TXH�IRUPDQ�HO�GREOH�

HQODFH� SUHVHQWDQ� XQD� KLEULGDFLyQ� VS� \� HVWiQ� XQLGRV� ~QLFDPHQWH� D� �� iWRPRV�

DG\DFHQWHV��(VWRV�iFLGRV�JUDVRV�PXHVWUDQ�PD\RU� UHDFWLYLGDG�TXtPLFD�TXH� ORV�

iFLGRV�JUDVRV�VDWXUDGRV�� \� VXV�SURSLHGDGHV� ItVLFDV� VRQ�VLPLODUHV�D� ODV�GH� ORV�

KLGURFDUEXURV� HTXLYDOHQWHV�� DOTXHQRV� R� DOTXLQRV�� $� PD\RU� JUDGR� GH�

LQVDWXUDFLyQ��PD\RU�VHUi� OD� UHDFWLYLGDG�GHO�iFLGR�JUDVR��\�PHQRU�VX� WLHPSR�GH�

YLGD� PHGLD�� GDGR� TXH� DXPHQWD� VX� VHQVLELOLGDG� DO� FDORU�� D� OD� UDGLDFLyQ�

HOHFWURPDJQpWLFD�\�D�VXVWDQFLDV�TXtPLFDV��0LPDO�5DWQD\DNH�\�*DOOL���������

/DV� LQVDWXUDFLRQHV� SXHGHQ� DGRSWDU� �� FRQILJXUDFLRQHV� JHRPpWULFDV�

GLVWLQWDV�� FRQILJXUDFLyQ� ³FLV´� �=�� R� FRQILJXUDFLyQ� ³WUDQV´� �(�� �2U]DYRYD� \� FRO���

�������/D�FRQILJXUDFLyQ�=�HV�OD�PiV�DPSOLDPHQWH�GLVWULEXLGD�HQ�OD�QDWXUDOH]D��\�

RFXUUH�FXDQGR�DPERV�KLGUyJHQRV�HVWiQ�XELFDGRV�DO�PLVPR�ODGR�GHO�SODQR�D[LDO�

GHO�GREOH�HQODFH��/DV�LQVDWXUDFLRQHV�HQ�FRQILJXUDFLyQ�(�VRQ�DTXHOODV�HQ�ODV�TXH�

ORV� KLGUyJHQRV� VH� HQFXHQWUDQ� HQ� ODGRV� RSXHVWRV� GHO� SODQR� D[LDO�� /D�

FRQILJXUDFLyQ�(�HV�SRFR�FRP~Q�HQ�iFLGRV�JUDVRV�GH�RULJHQ�QDWXUDO��VX� IXHQWH�

KDELWXDO�HV�HO�PDWHULDO�OLStGLFR�TXH�KD�VLGR�VRPHWLGR�D�SURFHVRV�LQGXVWULDOHV�GH�

KLGURJHQDFLyQ�\�FDOHQWDPLHQWR�SURORQJDGR��.DXU�\�FRO���������

ÈFLGRV� JUDVRV� PRQRLQVDWXUDGRV�� � &RQWLHQHQ� XQD� VROD� LQVDWXUDFLyQ��

PLVPD�TXH�VH�XELFD�FRQ�PD\RU�IUHFXHQFLD�HQWUH�ORV�FDUERQRV���\�����FRQWDQGR�

GHVGH� HO� FDUERQR� FDUER[LOR�� DXQTXH� WDPELpQ� SXHGH� ORFDOL]DUVH� HQWUH� ORV�

FDUERQRV� ��� \� ���� /D� ORQJLWXG� GH� VX� FDGHQD� RVFLOD� GH� ��� \� ��� iWRPRV� GH�

FDUERQR� (O�iFLGR�JUDVR�PRQRLQVDWXUDGR�FRQ�PD\RU�GLVWULEXFLyQ�HQ�OD�QDWXUDOH]D�
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HV� HO� iFLGR� ROHLFR� ������ Q����� SUHVHQWH� GH� IRUPD� XELFXD�� VHJXLGR� GHO� iFLGR�

SDOPLWROHLFR� ������ Q���� \� HO� iFLGR� YDFFpQLFR� ������ Q����� WRGRV� HOORV� FRQ�

FRQILJXUDFLyQ�JHRPpWULFD�FLV��0LPDO�5DWQD\DNH�\�*DOOL��������

ÈFLGRV�JUDVRV�SROLLQVDWXUDGRV���6RQ�DTXHOORV�TXH�SRVHHQ�XQD�FDGHQD�

KLGURFDUERQDGD�FRPSXHVWD�SRU�����R�PiV�iWRPRV�GH�FDUERQRV�\�FRQ�DO�PHQRV�

��HQODFHV�GREOHV�VHSDUDGRV�SRU�XQ�JUXSR�PHWLOHQR���&+����<DWHV�\�FRO���������

'DGR�VX�DOWR�JUDGR�GH� LQVDWXUDFLyQ�� ORV�iFLGRV�JUDVRV�SROLLQVDWXUDGRV�VRQ� ORV�

PiV� UHDFWLYRV� \� PHQRV� HVWDEOHV� GH� HQWUH� WRGRV� ORV� iFLGRV� JUDVRV� �0LPDO�

5DWQD\DNH� \� *DOOL�� ������� \� DO� PLVPR� WLHPSR�� VRQ� ORV� iFLGRV� JUDVRV� FRQ� OD�

PD\RU�JDPD�GH�DFWLYLGDGHV�ELROyJLFDV�\�GHVWLQRV PHWDEyOLFRV��3DWWHUVRQ�\�FRO���

�������/RV�PLHPEURV�UHSUHVHQWDWLYRV�PiV�FRPXQHV�\�VHQFLOORV�GH�HVWH�JUXSR��

VRQ�� HO� iFLGR� OLQROHLFR� �/$�� ����� Q���� \� HO� iFLGR� Į�OLQROpQLFR� �$/$�� ����� Q�����

SURYHQLHQWHV�GH�DFHLWHV�YHJHWDOHV�\�IUXWRV�VHFRV��UHVSHFWLYDPHQWH��3DWWHUVRQ�\�

FRO��� ������� (Q� OD� 7DEOD� ,� VH� PXHVWUDQ� ORV� QRPEUHV� \� QRWDFLyQ� FRUWD� GH� ORV�

iFLGRV� JUDVRV� SROLLQVDWXUDGRV� Q��� \� Q��� FRQ�PD\RU� UHOHYDQFLD� ELROyJLFD�� \� VX�

HVWUXFWXUD�VH�PXHVWUD�HQ�OD�)LJXUD���

0HWDEROLVPR�*HQHUDO�GH�ÈFLGRV�*UDVRV�3ROLLQVWXUDGRV

/D� PD\RU� SDUWH� GH� ORV� iFLGRV� JUDVRV� SROLLQVDWXUDGRV� D� ORV� FXDOHV� QXHVWUR�

RUJDQLVPR� WLHQH� DFFHVR�� SURYLHQHQ� GH� IXHQWHV� DOLPHQWDULDV�� (Q� VX� PD\RUtD�

LQJUHVDQ� DO� FXHUSR� KXPDQR� HVWHULILFDGRV� HQ� PROpFXODV� GH� WULDFLOJOLFHUROHV��

JHQHUDOPHQWH� HQ� OD� SRVLFLyQ� VQ��� QR� REVWDQWH�� WDPELpQ� SXHGHQ� KDFHUOR� HQ�

PROpFXODV� GH� IRVIROtSLGRV� �FRQ� OD� PLVPD� UHJLRVHOHFWLYLGDG�� R� FRPR� iFLGRV�

JUDVRV�OLEUHV��DXQTXH�HQ�PHQRU�PHGLGD���3DUD�TXH�ORV��iFLGRV�JUDVRV�SUHVHQWHV



��

7DEOD�,� ÈFLGRV�JUDVRV�Q���\�Q���FRQ�PD\RU�UHOHYDQFLD�HQ�VLVWHPDV�ELROyJLFRV�

ÈFLGR� 1RPEUH�&RP~Q $EUHYLDWXUD
1RWDFLyQ�
FRUWD

6HULH�2PHJD��

ǻ������RFWDGHFDGLHQyLFR ÈFLGR�OLQROHLFR /$ �����Q��

ǻ���������RFWDGHFDWULHQyLFR ÈFLGR�JDPPD�OLQROpQLFR */$ �����Q��

ǻ����������HLFRVDWULHQyLFR
ÈFLGR�GLKRPR�JDPPD�
OLQROpQLFR

'*/$ �����Q��

ǻ�������������HLFRVDWHWUDHQyLFR ÈFLGR�DUDTXLGyQLFR $$ �����Q��

6HULH�2PHJD��

ǻ����������RFWDGHFDWULHQyLFR ÈFLGR�DOID�OLQROpQLFR $/$ �����Q��

ǻ�����������������
HLFRVDSHQWDHQyLFR

ÈFLGR�
HLFRVDSHQWDHQyLFR

(3$ �����Q��

ǻ���������������������
HLFRVDKH[DHQyLFR

ÈFLGR���
GRFRVDKH[DHQyLFR

'+$ �����Q��



��

)LJXUD��� (VWUXFWXUD�GH�ORV�iFLGRV�JUDVRV�Q���\�Q���FRQ�PD\RU�UHOHYDQFLD�

PHWDEyOLFD�



��

HQ�ORV�WULDFLOJOLFHUROHV�VHDQ�DEVRUELGRV��HV�QHFHVDULR�KLGUROL]DU�ORV�HQODFHV�pVWHU�

TXH�ORV�PDQWLHQHQ�XQLGRV�D�OD�PROpFXOD�SRUWDGRUD��GHELGR�D�TXH�pVWD�QR�SXHGH�

VHU�DEVRUELGD�GH�IRUPD�GLUHFWD�SRU� ODV�FpOXODV� LQWHVWLQDOHV�D�FDXVD�GH�VX�JUDQ�

WDPDxR�H�KLGURIRELFLGDG� �/HQKLQJHU�� �������(O�PHWDEROLVPR�JHQHUDO�GH�iFLGRV�

JUDVRV� VH� FRPSRQH�GH��� IDVHV�SULQFLSDOHV�� GLJHVWLyQ�� DEVRUFLyQ� \� GLVWULEXFLyQ�

�)LJXUD����

'LJHVWLyQ

3ULPHUDPHQWH��HO�SURGXFWR�DOLPHQWLFLR�HV�PDVWLFDGR�\�PH]FODGR�FRQ�VDOLYD��SDUD�

IDFLOLWDU�VX�WUiQVLWR�HVRIiJLFR��8QD�YH]�TXH�HO�EROR�DOLPHQWLFLR�OOHJD�DO�HVWyPDJR��

LQLFLD� OD� GLJHVWLyQ� PHGLDGD� SRU� ODV� OLSDVDV� JiVWULFDV�� ODV� FXDOHV� KLGUROL]DQ�

SULQFLSDOPHQWH�ORV�iFLGRV�JUDVRV�XELFDGRV�HQ�OD�SRVLFLyQ�VQ��GH�OD�PROpFXOD�GH�

WULDFLOJOLFHURO�TXH��HQ�OD�PD\RUtD�GH�ORV�FDVRV��FRUUHVSRQGHQ�D�iFLGRV�JUDVRV�GH�

FDGHQD�FRUWD�R�FDGHQD�PHGLD��GH����FDUERQRV�R�PHQRV���(VWRV�iFLGRV�JUDVRV��

XQD� YH] OLEHUDGRV�� LQJUHVDQ� GLUHFWDPHQWH� DO� WRUUHQWH� VDQJXtQHR� SRU� GLIXVLyQ�

VLPSOH��VH�DVRFLDQ�FRQ�DOE~PLQD�\�VRQ�R[LGDGRV�SULQFLSDOPHQWH�SRU�ODV�FpOXODV�

GHO�HQGRWHOLR�YDVFXODU��0LPDO�5DWQD\DNH�\�*DOOL���������

/XHJR� GH� VX� HVWDGtD� HQ� HO� HVWyPDJR�� HO� EROR� DOLPHQWLFLR� SDUFLDOPHQWH�

GLJHULGR�HV�WUDQVSRUWDGR�DO�LQWHVWLQR�GHOJDGR�GRQGH�HV�PH]FODGR�FRQ�VHFUHFLyQ�

SDQFUHiWLFD�� IRUPDGD� SRU� VDOHV� ELOLDUHV�� OHFLWLQD� \� HQ]LPDV� GLJHVWLYDV�� HQWUH�

RWURV� FRPSRQHQWHV�� /D� IXQFLyQ� SULQFLSDO� GH� HVWD� VHFUHFLyQ� HV� HPXOVLRQDU� OD�

JUDVD�DOLPHQWLFLD�SDUD�IDFLOLWDU�VX�SHUPDQHQFLD�HQ�HO�PHGLR�DFXRVR�LQWHVWLQDO�\��

DGHPiV�� SDUD� OD� DWUDFFLyQ� \� DFWLYDFLyQ� GH� OD� OLSDVD� SDQFUHiWLFD�� HQ]LPD� TXH�

UHTXLHUH� XELFDUVH� HQ� XQD� LQWHUIDFH� DJXD�DFHLWH� SDUD� HIHFWXDU� VX� DFWLYLGDG�

HQ]LPiWLFD��0DWKHZV�\�FRO���������



��

)LJXUD����'LJHVWLyQ��DEVRUFLyQ�\�GLVWULEXFLyQ�GH�iFLGRV�JUDVRV�

7RPDGR�GH��/HQKLQJHU�������



��

(VWD�HQ]LPD�KLGUROL]D� ORV�HQODFHV�pVWHU�GH� OD�SRVLFLyQ�VQ��\�R�VQ��GH�OD�

PROpFXOD� GH� WULDFLOJOLFHURO�� SRVLFLRQHV� RFXSDGDV� SULQFLSDOPHQWH� SRU� iFLGRV�

JUDVRV�VDWXUDGRV��/RV�SURGXFWRV�ILQDOHV�GHO�SURFHVR�GH�KLGUyOLVLV�PHGLDGD�SRU�OD�

OLSDVD�SDQFUHiWLFD�VRQ��iFLGRV�JUDVRV�OLEUHV��FDVL�HQ�VX�WRWDOLGDG�iFLGRV�JUDVRV�

VDWXUDGRV��\���PRQRDFLOJOLFHUROHV�IRUPDGRV�SRU�JOLFHURO�\�XQD�PROpFXOD�GH�iFLGR�

JUDVR�HVWHULILFDGD�HQ�OD�SRVLFLyQ�VQ��TXH��HQ�OD�PD\RU�SDUWH�GH�ORV�FDVRV��HV�XQ�

iFLGR�JUDVR�SROLLQVDWXUDGR��0LPDO�5DWQD\DNH�\�*DOOL��������

$EVRUFLyQ

/RV�iFLGRV�JUDVRV�FRQ����FDUERQRV�R�PHQRV��VRQ�DEVRUELGRV�UiSLGDPHQWH�SRU�

OD� SDUHG� LQWHVWLQDO�� XQLGRV� D� DOE~PLQD� \� WUDQVSRUWDGRV� DO� KtJDGR��PHGLDQWH� OD�

FLUFXODFLyQ�SRUWDO��GRQGH�VRQ�UiSLGDPHQWH�R[LGDGRV��0LHQWUDV�WDQWR�� ORV iFLGRV�

JUDVRV� FRQ� ��� FDUERQRV� R� PiV� \� ORV� �� PRQRDFLOJOLFHUROHV�� TXH� QR� SXHGHQ�

GLIXQGLUVH� D� WUDYpV�GH� ODV�PHPEUDQDV� FHOXODUHV�� SHUPDQHFHQ�DVRFLDGRV�D� ODV�

ELOLDUHV�\�OHFLWLQD��(VWDV�SDUWtFXODV�HQWUDQ�HQ�FRQWDFWR�FRQ�ODV�PLFURYHOORVLGDGHV�

GH�OD�PXFRVD�LQWHVWLQDO�\�VX�FRQWHQLGR�OLStGLFR�GLIXQGH�DO�LQWHULRU�GH�ODV�FpOXODV�

HSLWHOLDOHV�PHGLDQWH�WUDQVSRUWH�SDVLYR��/HKQLQJHU���������

(O� SURFHVR�GH�DEVRUFLyQ�GH�iFLGRV�JUDVRV�HQ�HO� VHU� KXPDQR� WLHQH�XQD�

HILFLHQFLD�GHO������0LPDO�5DWQD\DNH�\�*DOOL���������

'LVWULEXFLyQ

(Q� HO� LQWHULRU� GH� ODV� HQWHURFLWRV�� ORV� iFLGRV� JUDVRV� SURGXFWR� GH� GLJHVWLyQ� GHO�

PDWHULDO�OLStGLFR�DOLPHQWLFLR��VRQ�PRYLOL]DGRV�DO�UHWtFXOR�HQGRSOiVPLFR�PHGLDQWH�

VX�DVRFLDFLyQ�FRQ�SURWHtQDV�GH�XQLyQ�D�iFLGRV�JUDVRV�GyQGH�VRQ�DFWLYDGRV�SRU�

OD�XQLyQ�D�FRHQ]LPD�$��&R$��\��SRVWHULRUPHQWH�XWLOL]DGRV�SDUD� OD�IRUPDFLyQ�GH�

PROpFXODV� GH� WULDFLOJOLFHUROHV�� IRVIROtSLGRV� R� pVWHUHV� GH� FROHVWHURO�� (VWDV�

PROpFXODV�SRUWDGRUDV�GH�iFLGRV�JUDVRV�UHFLpQ�VLQWHWL]DGDV�VRQ�HPSOHDGDV�SDUD�



��

OD�IRUPDFLyQ�GH�SDUWtFXODV�OODPDGDV�TXLORPLFURQHV��TXH�VH�IRUPDQ�HQ�HO�DSDUDWR�

GH�*ROJL�\�VRQ�H[SXOVDGRV�GH�OD�FpOXOD�SRU�H[RFLWRVLV��OXHJR�GH�OR�FXDO�LQJUHVDQ�

D� OD�FLUFXODFLyQ� OLQIiWLFD�\�VRQ�GLULJLGDV�DO� WRUUHQWH�VDQJXtQHR� �0DWKHZV�\�FRO���

�������

(Q� HO� WRUUHQWH� VDQJXtQHR�� ORV� WULDFLOJOLFHUROHV FRQWHQLGRV� HQ� ORV�

TXLORPLFURQHV� VRQ�KLGUROL]DGRV�D� JOLFHURO� \� iFLGRV� JUDVRV� OLEUHV� SRU� OD�HQ]LPD�

OLSRSURWHtQD� OLSDVD�DVRFLDGD�D� OD�VXSHUILFLH�GHO�HQGRWHOLR�YDVFXODU��(O�JOLFHURO�\�

ORV� iFLGRV� JUDVRV� OLEUHV� SXHGHQ� WUDVSDVDU� OD� SDUHG� GH� ORV� YDVRV� FDSLODUHV� H

LQJUHVDU�D�ORV�WHMLGRV��VHD�FRPR�IXHQWH�GH�HQHUJtD�R�SDUD�VHU�DOPDFHQDGRV�HQ�HO�

WHMLGR�DGLSRVR��$TXHOORV�iFLGRV�JUDVRV�TXH�QR�VDOHQ�GH�FLUFXODFLyQ��VH�XQHQ�D�

DOE~PLQD�\�VRQ�PHWDEROL]DGRV�SRU�HO�KtJDGR��.DXU�\�FRO����������

0HWDEROLVPR�&HOXODU�GH�ÈFLGRV�*UDVRV�3ROLLQVDWXUDGRV

/D�PD\RU�SDUWH�GH� ODV�YtDV�TXH�FRPSUHQGHQ�HO�PHWDEROLVPR�GH� OtSLGRV� WRPDQ�

OXJDU� HQ� XQRV� RUJiQXORV� HVSHFLDOL]DGRV� GHQRPLQDGRV� DGLSRVRPDV� R� FXHUSRV�

OLStGLFRV�� PLVPRV� TXH� GHVHPSHxDQ� XQ� SDSHO� LPSRUWDQWH� HQ� OD� VHxDOL]DFLyQ�

FHOXODU�� OD� UHJXODFLyQ� GHO� PHWDEROLVPR� GH� iFLGRV� JUDVRV� \� HO� FRQWURO� GH� OD�

VtQWHVLV� \� VHFUHFLyQ� GH� PHGLDGRUHV� LQIODPDWRULRV�� FRPR� ORV� HLFRVDQRLGHV�

�2U]DYRYD�\�FRO����������/RV�DGLSRVRPDV�VH�RULJLQDQ�D�SDUWLU�GH� OD�PHPEUDQD�

GHO�UHWtFXOR�HQGRSOiVPLFR�R�HO�DSDUDWR�GH�*ROJL�\�HVWiQ�IRUPDGRV�SRU�XQD�JRWD�

GH� PDWHULDO� OLStGLFR� URGHDGD� GH� XQD� PRQRFDSD� GH� IRVIROtSLGRV� �/HQKLQJHU��

�������/D�IRUPDFLyQ�HV�HVWRV�RUJiQXORV�HV�HVWLPXODGD�HQ�SUHVHQFLD�GH�iFLGRV�

JUDVRV�FRQ�P~OWLSOHV�LQVDWXUDFLRQHV�HQ�FRQILJXUDFLyQ�=��OR�FXDO�VXJLHUH�TXH�ORV�

iFLGRV� JUDVRV� SROLLQVDWXUDGRV� SXHGHQ� VHU� DJRQLVWDV� GHO�PHWDEROLVPR� OLStGLFR��

GDGR�VX�DOWR�JUDGR�GH�LQVDWXUDFLyQ��2U]DYRYD�\�FRO����������

/RV� iFLGRV� JUDVRV� SROLLQVDWXUDGRV� SXHGHQ� VHU� GHVYLDGRV� D� GLYHUVRV�

GHVWLQRV� PHWDEyOLFRV�� HQWUH� ORV� TXH� GHVWDFDQ�� ��� OD� ȕ�R[LGDFLyQ�� ��� HO�

DOPDFHQDPLHQWR� SRU� HVWHULILFDFLyQ�� ��� OD� FDVFDGD�GH�GHVDWXUDFLyQ�� HORQJDFLyQ�



��

�.DXU� \� FRO��� ������ \� ��� OD� VtQWHVLV� GH�PHGLDGRUHV� OLStGLFRV�� HQ� OD� YtD� GH� ODV�

FLFORR[LJHQDVDV��&2;��\� OLSRR[LJHQDVDV��/2;���:DOO�\�FRO���������<DWHV�\�FRO���

�������

ȕ�2[LGDFLyQ�GH�$*�3ROLLQVDWXUDGRV

/D�JUDVD��DOPDFHQDGD�HQ�IRUPD�GH�WULDFLOJOLFHUROHV��HV�OD�IXHQWH�GH�HQHUJtD�PiV�

HILFLHQWH�GHO�RUJDQLVPR�KXPDQR��SXHV� LQYROXFUD� OD�R[LGDFLyQ� WDQWR�GHO�JOLFHURO�

FRPR�GH�ORV�iFLGRV�JUDVRV�TXH�FRQIRUPDQ�ODV�PROpFXODV��(Q�OD�ȕ�R[LGDFLyQ��ODV�

PROpFXODV� GH� iFLGRV� JUDVRV� VRQ� WUDQVSRUWDGDV� DO� LQWHULRU� GH� OD� PLWRFRQGULD�

PHGLDQWH� VX� DVRFLDFLyQ� FRQ� /�FDUQLWLQD�� 8QD� YH]� TXH� ODV�PROpFXOD� GH� iFLGRV�

JUDVRV� LQJUHVDQ� D� OD� PDWUL]� PLWRFRQGULDO� VRQ� IUDJPHQWDGDV�� IRUPDQGR� DFHWLO�

&R$��OD�FXDO�VH�GHVYtD�DO�FLFOR�GH�.UHEV�SDUD�SURGXFLU�JUDQ�FDQWLGDG�GH�HQHUJtD�

�/HQKLQJHU���������

(VWD� YtD� PHWDEyOLFD� PXHVWUD� DOWD� VHOHFWLYLGDG� SRU� VXVWUDWRV� GH� ���

FDUERQRV�R�PHQRV��PLVPRV�TXH�PHWDEROL]D� FDVL� H[FOXVLYDPHQWH��GHELGR�D� VX�

PD\RU� UDSLGH]�GH�R[LGDFLyQ�� ����!����!����!!����� �0LPDO�5DWQD\DNH� \�*DOOL��

������� /RV� iFLGRV� JUDVRV� GH� FDGHQD� ODUJD� �FRQ� ��� R� PiV� FDUERQRV��� VRQ�

R[LGDGRV� SULQFLSDOPHQWH� HQ� ORV� SHUR[LVRPDV�� HQ� XQ� SURFHVR� TXH� QR� HVWi�

HQOD]DGR� FRQ� OD� UHVSLUDFLyQ� FHOXODU�� SRU� OR� FXDO� OD� R[LGDFLyQ� GH� HVWRV� iFLGRV�

JUDVRV�QR�JHQHUD�HQHUJtD�HQ�IRUPD�GH�$73��WULIRVIDWR�GH�DGHQRVLQD���VLQR�TXH�

JHQHUD� FDORU�� (VWH� SURFHVR� GH� ȕ�R[LGDFLyQ� SHUR[LVRPDO� HV� VXPDPHQWH�

LQHILFLHQWH� \� OHQWR�� SRU� OR� FXDO� ORV� iFLGRV� JUDVRV� GH� FDGHQD� ODUJD� VXHOHQ�

DFXPXODUVH�HQ�ORV�OtSLGRV�FHOXODUHV��0DWKHZV�\�FRO���������

$Vt�PLVPR�� HO� JUDGR�GH� LQVDWXUDFLyQ�� HV� XQ� IDFWRU� TXH�SXHGH� DOWHUDU� OD�

YHORFLGDG�GH�R[LGDFLyQ�GH�ORV�iFLGRV�JUDVRV��GH�WDO�PRGR�TXH�ORV�iFLGRV�JUDVRV�

PiV� LQVDWXUDGRV�VH�R[LGDQ�PiV� UiSLGR�TXH�DTXHOORV�FRQ�HO�PLVPR�Q~PHUR�GH

FDUERQRV��SHUR�PHQRU�Q~PHUR�GH�LQVDWXUDFLRQHV������!����!����!������0LPDO�

5DWQD\DNH�\�*DOOL���������



��

(Q� OD�PD\RUtD�GH� ODV�FpOXODV�� OD�ȕ�R[LGDFLyQ�HV� UHJXODGD�SULQFLSDOPHQWH�

SRU� OD� GLVSRQLELOLGDG� GH� ORV� VXVWUDWRV� QHFHVDULRV� SDUD� VX� IXQFLRQDPLHQWR�� HV�

GHFLU�� SRU� OD� GLVSRQLELOLGDG� GH� iFLGRV� JUDVRV�� (Q� ORV� DQLPDOHV� �LQFOXLGR� HO� VHU�

KXPDQR���HVWD�GLVSRQLELOLGDG�VH�FRQWUDOD�D�VX�YH]�PHGLDQWH�OD�DFFLyQ�KRUPRQDO�

TXH� GD� OXJDU� D� OD� PRYLOL]DFLyQ� GH� ODV� JUDVDV� GHVGH� ODV� UHVHUYDV� HQ� WHMLGR�

DGLSRVR��(O�JOXFDJyQ�\� OD�DGUHQDOLQD��VRQ�ODV�SULQFLSDOHV�KRUPRQDV�LPSXOVRUDV�

GH� OD�PRYLOL]DFLyQ�GH�iFLGRV�JUDVRV��SXHVWR�TXH��VX�SULQFLSDO�DFFLyQ�VREUH� ORV�

DGLSRFLWRV� HV� OD� DFWLYDFLyQ� GH� OD� 7$*�OLSDVD� SUHVHQWH� HQ� ODV� JRWDV� OLStGLFDV��

FX\D� FRQVHFXHQFLD� HV� OD� GHJUDGDFLyQ� GH� ORV� WULDFLOJOLFHUROHV� FRQWHQLGRV� HQ� OD�

JRWD� OLStGLFD� \� OD� SRVWHULRU� OLEHUDFLyQ� GH� iFLGRV� JUDVRV� DO� WRUUHQWH� VDQJXtQHR�

�0DWKHZV�\�FRO����������

%LRVLQWHVLV�GH�ÈFLGRV�*UDVRV�3ROLLQVDWXUDGRV�GH�&DGHQD�/DUJD

(O�FXHUSR�KXPDQR�HV�FDSD]�GH�JHQHUDU�WRGRV�ORV�iFLGRV�JUDVRV�QHFHVDULRV�SDUD�

VX�FRUUHFWR�IXQFLRQDPLHQWR��FRQ�OD�H[FHSFLyQ�GH�GRV��HO�/$�\�$/$��3DWWHUVRQ�\�

FRO����������'DGR�TXH�QR�SXHGHQ�VHU�VLQWHWL]DGRV�GH�IRUPD�HQGyJHQD�\�VX�~QLFD�

IXHQWH� GH� H[SRVLFLyQ� VRQ� ORV� DOLPHQWRV�� /$� \� $/$�� VRQ� FRQVLGHUDGRV� iFLGRV�

JUDVRV�HVHQFLDOHV��&KLOWRQ�\�FRO���������2U]DYRYD�\�FRO����������$PERV��VRQ�ORV�

PLHPEURV� FRQ� OD� HVWUXFWXUD�PiV� VHQFLOOD� \� ORV� SUHFXUVRUHV�PHWDEyOLFRV� GH� VX�

UHVSHFWLYD�IDPLOLD��/RV�Q���SXHGHQ�VHU�VLQWHWL]DGRV�D�SDUWLU�GH�/$��FX\D�RULJHQ�

DOLPHQWDULR� VRQ� ORV� DFHLWHV� YHJHWDOHV� FRPR� HO� GH� VR\D�� PDt]� R� FiUWDPR�� ORV�

FHUHDOHV�� ORV� JUDQRV� HQWHURV� \� OD� JUDVD� GH� RULJHQ� DQLPDO�� 'H� IRUPD� DQiORJD��

$/$�VLUYH�FRPR�PDWHULD�SULPD�SDUD� OD�SURGXFFLyQ�GH�ORV�GHPiV�iFLGRV�JUDVRV�

Q���� eVWH� iFLGR� JUDVR� SXHGH� VHU� REWHQLGR� D� SDUWLU� GH� OD� LQJHVWD� YHJHWDOHV� GH�

KRMDV�YHUGHV�\�VHPLOODV�GH�OLQD]D�R�FDQROD��3DWWHUVRQ�\�FRO����������

(O� SURFHVR� GH� WUDQVIRUPDFLyQ� GH� /$� \� $/$� HQ� iFLGRV� JUDVRV�

SROLLQVDWXUDGRV� GH� FDGHQD� ODUJD�� WDPELpQ� FRQRFLGRV� FRPR� iFLGRV� JUDVRV�

DOWDPHQWH� LQVDWXUDGRV� �iFLGRV� JUDVRV� FRQ� ��� FDUERQRV� R�PiV�� \� DO�PHQRV� ��



��

LQVDWXUDFLRQHV� HQ� VX� HVWUXFWXUD�� �)ORFN� \� FRO�� ������� UHFLEH� HO� QRPEUH� GH�

FDVFDGD�GH GHVDWXUDFLyQ�HORQJDFLyQ� �)LJXUD�����(O�SULQFLSDO�VLWLR�DQDWyPLFR�HQ�

HO� TXH� HVWH� SURFHVR� WRPD� OXJDU� VRQ� ORV� PLFURVRPDV� KHSiWLFRV�� QR� REVWDQWH��

WDPELpQ� RFXUUH�� DXQTXH� HQ� PHQRU� PHGLGD�� HQ� HO� FHUHEUR�� HO� FRUD]yQ�� ORV�

SXOPRQHV�\�OD�SLHO��3DWWHUVRQ�\�FRO����������

$� FRQWLQXDFLyQ� VH� SUHVHQWD� XQD� GHVFULSFLyQ� EUHYH� GH� ODV� UHDFFLRQHV�

HQ]LPiWLFDV�TXH�FRQIRUPDQ�OD�FDVFDGD�GH�GHVDWXUDFLyQ�HORQJDFLyQ�

3ULPHUD� GHVDWXUDFLyQ�� � /D� HQ]LPD� GHOWD���GHVDWXUDVD� �'�'��� TXH� VH�

XELFD� HQ�HO� UHWtFXOR� HQGRSOiVPLFR� OLVR�� HV� OD� HQFDUJDGD�GH� OOHYDU� D� FDER�HVWD�

UHDFFLyQ��6X�DFFLyQ�FRQVLVWH�HQ�JHQHUDU�XQ�HQODFH�GREOH�HQWUH�ORV�FDUERQRV���\�

�� GH� OD�PROpFXOD� GH� iFLGR� JUDVR� HVHQFLDO��PHGLDQWH� OD� VXVWUDFFLyQ� GH� XQ� LRQ�

KLGUXUR� \� XQ� SURWyQ�� ORV� FXDOHV� VRQ� DFHSWDGRV� SRU� HO� FRIDFWRU� 1$'��� (VWD�

UHDFFLyQ�HV�LPSRUWDQWH�SXHVWR�TXH�GHWHUPLQD�OD�YHORFLGDG�JOREDO�GH�OD�FDVFDGD�

GH�GHVDWXUDFLyQ�HORQJDFLyQ��/HQKLQJHU���������

0HGLDQWH� HVWD� UHDFFLyQ�� /$� HV� FRQYHUWLGR� HQ� iFLGR� JDPPD�OLQROpQLFR�

�*/$�������Q�����PLHQWUDV�TXH�HO�$/$�VH�WUDQVIRUPD�HQ�iFLGR�HVWHDULGyQLFR��$(��

����� Q���� �&KLOWRQ� \� FRO��� ������� 'XUDQWH� OD� HYROXFLyQ� GH� QXHVWUD� HVSHFLH�� OD�

'�'��VH�DGDSWy�SDUD�PHWDEROL]DU�GH�IRUPD�SUHIHUHQWH�DO�$/$��SXHVWR�TXH�HUD�HO�

SULQFLSDO� VXVWUDWR� ELRGLVSRQLEOH� SDUD� OD� UHDFFLyQ� �2U]DYRYD� \� FRO��� ������� 1R�

REVWDQWH�� JUDFLDV� D� OD� GLHWD� PRGHUQD� RFFLGHQWDOL]DGD�� HO� SULQFLSDO� VXVWUDWR�

GLVSRQLEOH� SDUD� HVWD� HQ]LPD� HV� HO� /$�� FX\D� LQJHVWD� VXHOH� VHU� ��� D� ��� YHFHV�

VXSHULRU�DO�GH�$/$��6HDUV��������

8Q� DVSHFWR� LPSRUWDQWH� GH� HVWD� SULPHUD� UHDFFLyQ� HV� VX� UHJXODFLyQ� HQ�

FRQGLFLRQHV� ILVLROyJLFDV�� OD� FXDO� GHSHQGH� GH� OD� FRQFHQWUDFLyQ� VpULFD� GH� OD�

KRUPRQD� LQVXOLQD� &XDQGR� OD� LQVXOLQHPLD�HV�DOWD��SRU�HMHPSOR�� OXHJR�GH�KDEHU�

LQJHULGR� DOLPHQWRV FRQ� DOWR� tQGLFH� JOLFpPLFR� OD� DFWLYLGDG� GH� HVWD� HQ]LPD�

DXPHQWD�



��

)LJXUD��� &DVFDGD�GH�GHVDWXUDFLyQ��HORQJDFLyQ�



��

&XDQGR� OD� LQVXOLQHPLD�HV�DOWD��SRU�HMHPSOR�� OXHJR�GH�KDEHU� LQJHULGR�DOLPHQWRV�

FRQ�DOWR�tQGLFH�JOLFpPLFR��OD�DFWLYLGDG�GH�HVWD�HQ]LPD�DXPHQWD��SHUR�GLVPLQX\H�

FXDQGR�OD�FRQFHQWUDFLyQ�GH�LQVXOLQD�HQ�VDQJUH�EDMD���SRU�HMHPSOR��HQ�SHULRGRV�

GH�D\XQR��:DOO�\�FRO����������2WURV�IDFWRUHV�SXHGHQ�DOWHUDU�OD��DFWLYLGDG�GH�HVWD�

HQ]LPD�� SRU� HMHPSOR�� HO� PDJQHVLR�� OD� � YLWDPLQD� &�� %�� \� %��� HVWLPXODQ� VX�

DFWLYLGDG��PLHQWUDV�TXH�OD�HGDG�DYDQ]DGD��OD�H[SRVLFLyQ�SURORQJDGD�DO�KXPR�GH�

WDEDFR�� OD� LQJHVWD� GH� iFLGRV�JUDVRV� WUDQV�� \� iFLGRV� JUDVRV�SROLLQVDWXUDGRV�GH�

FDGHQD� ODUJD� �(3$�� '+$� \� $$��� OD� EDMD� LQJHVWD� SURWHLFD� \� HO� FRQVXPR� GH�

DOFRKRO��SXHGHQ�DIHFWDU�VX�IXQFLRQDPLHQWR�� LPSLGLHQGR�OD�FRQYHUVLyQ�GH�iFLGRV�

JUDVRV�HVHQFLDOHV�HQ�iFLGRV�JUDVRV�SROLLQVDWXUDGRV�GH�FDGHQD� ODUJD��*RJXV�\�

6PLWK���������

(ORQJDFLyQ�� � /D� VHJXQGD� UHDFFLyQ� GH� OD� FDVFDGD� GH�

GHVDWXUDFLyQ�HORQJDFLyQ��LQYROXFUD�HO�LQFUHPHQWR�GHO�Q~PHUR�GH�FDUERQRV�HQ�OD�

PROpFXOD� GH� iFLGR� JUDVR�� PHGLDQWH� OD� DGLFLyQ� GH� �� FDUERQRV� HQ� HO� H[WUHPR�

FDUER[LOR��(VWD UHDFFLyQ�SXHGH�VHU�FDWDOL]DGD�SRU�XQD�GH�GRV�HQ]LPDV�HORQJDVD�

GH�iFLGR�JUDVR�GH�FDGHQD�PX\�ODUJD��(/29/��SRU�VXV�VLJODV�HQ�LQJOpV���(/29/�

��R�(/29/����FRGLILFDGDV�HQ�HO�JHQRPD�KXPDQR��&KLOWRQ�\�FRO���������

(O�PHFDQLVPR�PHGLDQWH�HO� FXDO�HVWDV�HQ]LPDV�DXPHQWDQ�HO�Q~PHUR�GH�

FDUERQRV� HQ� ODV� PROpFXODV� GH� $*� HV� PX\� VLPLODU� DO� PHFDQLVPR� GH� OD� )$6�

�iFLGR� JUDVR� VLQWDVD��� HPSOHDQGR� DPEDV� HQ]LPDV� DO� PLVPR� GRQDGRU� GH�

FDUERQR��PDORQLO�&R$��\�1$'+�FRPR�DJHQWH�UHGXFWRU��/HQKLQJHU���������$PEDV�

HQ]LPDV�H[KLEHQ�DILQLGDG�� D���YHFHV�VXSHULRU�SRU�VXVWUDWRV�SHUWHQHFLHQWHV�D�OD�

IDPLOLD�Q���TXH�SRU�ORV�Q����:DOO�\�FRO����������D�FDXVD�GHO�FRQWH[WR�DOLPHQWLFLR�

HQ�HO�FXDO�HYROXFLRQy�QXHVWUD�HVSHFLH��\�SRU�DGLFLyQ��HVWD�YtD�PHWDEyOLFD��FRQ�XQ�

FRQVXPR� EDODQFHDGR� GH� iFLGRV� JUDVRV� SROLLQVDWXUDGRV� �&KLOWRQ� \� FRO��� ������

2U]DYRYD�\�FRO������������

/D�DFWLYLGDG�GH� ODV�HORQJDVDV�GHSHQGH��VREUH� WRGR��GH� OD�GLVSRQLELOLGDG�

GH�VXVWUDWRV��HQWUH�ORV�TXH�GHVWDFDQ�HO�iFLGR�JDPD�OLQROpQLFR��*/$�������Q����\�



��

HO�iFLGR�HVWHDULGyQLFR� �$(�������Q�����VLQWHWL]DGRV�SRU� OD�'�'�D�SDUWLU�GH�/$�\�

$/$��UHVSHFWLYDPHQWH��*RJXV�\�6PLWK���������

6HJXQGD� GHVDWXUDFLyQ�� � (VWD� UHDFFLyQ� HV� FDWDOL]DGD� SRU� OD� HQ]LPD�

GHOWD���GHVDWXUDVD� �'�'��� OD� FXDO� LQWURGXFH� XQD� QXHYD� LQVDWXUDFLyQ� HQWUH� ORV�

FDUERQRV���\����FRQWDQGR�GHVGH�HO�FDUERQR�FDUER[LOR��$�WUDYpV�GH�HVWD�YtD��VH�

JHQHUD� (3$� \� $$�� D� SDUWLU� GH�$/$� \� /$�� UHVSHFWLYDPHQWH� �:DOO� \� FRO��� ������

.DXU�\�FRO���������6LQ�HPEDUJR��QXPHURVRV�HVWXGLRV�LQGLFDQ�TXH�HO�UHQGLPLHQWR�

GH� OD�FRQYHUVLyQ�GH�$*(�HQ�$*$,�HQ�PX\�EDMR��VLHQGR�PHQRU�DO�����GH� ORV�

()$�LQJHULGRV��+XVVHLQ�\�FRO���������*LOOLQJKDP�\�FRO���������)ORFN�\�FRO���������

)RUPDFLyQ�GH�PHGLDGRUHV�OLStGLFRV

/D� ELRVtQWHVLV� GH� PHGLDGRUHV� OLStGLFRV� GHULYDGRV� GH� iFLGRV� JUDVRV�

SROLLQVDWXUDGRV�GH����FDUERQRV��'*/$��$$�\�(3$��RFXUUH�FXDQGR� OD�FpOXOD�HV�

DFWLYDGD� SRU� XQD� OHVLyQ� FHOXODU�� FLWRFLQDV�� IDFWRUHV� GH� FUHFLPLHQWR� X� RWURV�

HVWtPXORV� �.DXU� \� FRO��� ������� (VWRV� SURYRFDQ� OD� DFWLYDFLyQ� GH� OD� HQ]LPD�

IRVIROLSDVD�$�� D� QLYHO� GH� OD�PHPEUDQD� SODVPiWLFD�� OD� FXDO� KLGUROL]D� HO� HQODFH�

pVWHU�GHO�iFLGR�JUDVR�XELFDGR�HQ�OD�SRVLFLyQ�VQ��GH�XQD�PROpFXOD�GH�OHFLWLQD�R�

IRVIDWLGLO�LQRVLWRO��:DOO�\�FRO����������

/D�UHDFFLyQ�GH�OLEHUDFLyQ�GH�SUHFXUVRUHV�SDUD�OD�VtQWHVLV�GH�PHGLDGRUHV�

OLStGLFRV��PHGLDGD�SRU�OD�IRVIROLSDVD�$���QR�GLVFULPLQD�HQWUH�iFLGRV�JUDVRV�Q���\�

Q����3RU�WDO�PRWLYR��OD�FDQWLGDG�SUHFXUVRUHV�TXH�HV�OLEHUDGD�GXUDQWH�HVWH�SDVR��

GHSHQGH� GH� ~QLFDPHQWH� GH� VX� GLVSRQLELOLGDG� �/DQGV�� ������ 1R� REVWDQWH�� OD�

KLGUyOLVLV�GH�ORV�IRVIROtSLGRV�SDUHFH�VHU�OD�UHDFFLyQ�OLPLWDQWH�GH�OD�YtD�ELRVLQWpWLFD�

GH� PHGLDGRUHV� OLStGLFRV�� \� SRU� HQGH�� OD� PiV� UHJXODGD� HQ� OD� IRUPDFLyQ� GH�

HLFRVDQRLGHV��.DXU�\�FRO���������

/RV� iFLGRV� JUDVRV� OLEUHV�� JHQHUDGRV� SRU� OD� DQWHULRU� UHDFFLyQ�� HVWiQ�

GLVSRQLEOHV� SDUD� VHU� WUDQVIRUPDGRV� HQ� HLFRVDQRLGHV�� PHGLDQWH� XQD� JUDQ�



��

YDULHGDG�GH�YtDV PHWDEyOLFDV��/DV�SULQFLSDOHV�YtDV�GH�VtQWHVLV�GH�HLFRVDQRLGHV�

VRQ�OD�YtD�GH�ODV�FLFORR[LJHQDVDV��&2;��\�OD�YtD�GH�OD���OLSRR[LJHQDVD��/2;����

�%URN� \� 3HWHUV�*ROGHQ�� ������� (VWDV� HQ]LPDV� VH� ORFDOL]DQ� HQ� HO� UHWtFXOR�

HQGRSOiVPLFR�OLVR��\�VRQ�HQFDUJDGDV�GH�LQLFLDU�OD�ELRVtQWHVLV�GH�SURVWDJODQGLQDV�

\�OHXFRWULHQRV��UHVSHFWLYDPHQWH���*URHJHU�\�FRO���������5LFFLRWWL�\�FRO���������

(VWRV�PHQVDMHURV�TXtPLFRV�VRQ�PHGLDGRUHV�LPSRUWDQWHV�GH�OD�UHVSXHVWD�

LQIODPDWRULD��\D�VHD�IUHQWH�D�DJHQWHV�LQIHFFLRVRV��R�HQ�ODV�UHDFFLRQHV�DOpUJLFDV�

�YDQ�GHQ�(OVHQ�\�FRO����������3RU�HQGH��VXV�UXWDV�ELRVLQWpWLFDV��VH�YHQ�DFWLYDGDV�

SRU�HVWtPXORV�SURLQIODPDWRULRV��FRPR�SRU�HMHPSOR�� OD�H[SRVLFLyQ�D�HQGRWR[LQDV�

EDFWHULDQDV�� FLWRFLQDV� FRPR� HO� IDFWRU� GH� QHFURVLV� WXPRUDO� DOID�� SDWURQHV�

PROHFXODUHV� DVRFLDGRV� D� GDxR�� \� HO� UHFRQRFLPLHQWR� GH� DOHUJHQRV� �'HQQLV� \�

1RUULV���������$GLFLRQDOPHQWH�� OD� LQJHVWD�H[FHVLYD�GH�/$�\�VX�DFXPXODFLyQ�HQ�

ORV� GHSyVLWRV� FHOXODUHV�� HV� XQ� HVWtPXOR� FDSD]� GH� LQLFLDU� OD� VtQWHVLV� GH� HVWRV�

PHGLDGRUHV�OLStGLFRV��%RVPD�GHU�%RHU�\�FRO���������

ÈFLGRV�*UDVRV�3ROLLQVDWXUDGRV�HQ�OD�3DWRJpQHVLV�GH�$OHUJLD

/RV�Q����HQ�HVSHFLDO�$$��VRQ�FRQVLGHUDGRV�SURPRWRUHV�GH�LQIODPDFLyQ�DOpUJLFD��

/D�HYLGHQFLD�VXJLHUH�TXH�HO�$$�SDUWLFLSD�HQ� OD�DPSOLILFDFLyQ�GH� ODV�UHVSXHVWDV�

DOpUJLFDV�� UHJXODQGR� D� OD� EDMD� OD� H[SUHVLyQ� GH�PROpFXODV� GHO�0&+� GH� WLSR� ,,��

PROpFXODV� FR�HVWLPXODGRUDV� FRPR� HO� &'��� \�&'���� \� FLWRFLQDV� FRPR� ,/���� \�

IDFWRU� GH� QHFURVLV� WXPRUDO� DOID� HQ� FpOXODV� GHQGUtWLFDV�� DO� PLVPR� WLHPSR� TXH�

DXPHQWD� OD� H[SUHVLyQ� GH� ,/����� LQKLELHQGR� VX� DFWLYLGDG� FRPR� FpOXOD�

SUHVHQWDGRUD�GH�DQWtJHQRV��HQ� IRUPD�GHSHQGLHQWH�GH�FLQDVDV�0$3.��=H\GD�\�

FRO��� ������� LQKLELHQGR� VHOHFWLYDPHQWH� OD� GLIHUHQFLDFLyQ� GH� FpOXODV� 7K��� VLQ�

DIHFWDU� VX� FDSDFLGDG� GH� LQGXFLU� GLIHUHQFLDFLyQ� GH� FpOXODV� 7K�� �.RQJ� \� FRO���

�������

6XV�GHULYDGRV�HLFRVDQRLGHV�JHQHUDGRV�SRU�OD�DFWLYLGDG�HQ]LPiWLFD�GH�OD�

&2;���\�OD���/2;��WDPELpQ�IDYRUHFHQ�OD�LQIODPDFLyQ�DOpUJLFD��/D�3*(��FRRSHUD�
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FRQ�OD�DPSOLILFDFLyQ�GH�OD�SURGXFFLyQ�GH�,J(��GH�PDQHUD�LQGHSHQGLHQWH�GH�,/���

�:HLVH�\�FRO����������eO�iFLGR���R[R��������������HLFRVDWHWUDHQLFR����R[R�(7(���

SURGXFLGR�SRU�OLQIRFLWRV�%�H[SXHVWRV�D�HVWUpV�R[LGDWLYR��DFW~D�FRPR�XQ�SRWHQWH�

TXLPLRWUDFWRU� SDUD� HRVLQyILORV�� QHXWUyILORV� \�PRQRFLWRV� �*UDQW� \� FRO��� ������� (O�

OHXFRWULHQR��/7��'��LQGXFH�EURQFR�FRQVWULFFLyQ�\�DXPHQWD�OD�SURGXFFLyQ�GH�,J(�

SRU�ORV�OLQIRFLWRV�%��/D�3*'��LQKLEH�OD�SURGXFFLyQ�GH�,)1Ȗ�SRU�FpOXODV�1.�\�OD�

DSRSWRVLV� GH� FpOXODV� 7K��� SDUWLFLSD� HQ� OD� DFWLYDFLyQ� GH� HRVLQyILORV� \� OLQIRFLWRV�

7K�� PHGLDQWH� HO� UHFHSWRU� &'���� H� LQFUHPHQWD� OD� H[SUHVLyQ� GH� FLWRFLQDV� GH

FODVH����9LOODQXHYD�3iMDUR�\�FRO����������

6LQ� HPEDUJR�� QR� WRGRV� ORV� GHULYDGRV� GH� $$� VRQ� SURPRWRUHV� GH� OD�

LQIODPDFLyQ� DOpUJLFD�� ���GHR[L�ǻ���� ���3*-��� LQKLEH� OD� TXLPLRWD[LV� GH�

HRVLQyILORV��OD�HRVLQRSR\HVLV�\�OD�SUROLIHUDFLyQ�GH�FpOXODV�%��7DPELpQ�GLVPLQX\H�

OD� H[SUHVLyQ� GH� &2;���� OD� SURGXFFLyQ� GH� HLFRVDQRLGHV� SURLQIODPDWRULRV� \� GH�

FLWRFLQDV�GH�FODVH����LQKLELHQGR�OD�IRVIRULODFLyQ�GHO�IDFWRU�QXFOHDU�ț %��

1R� REVWDQWH�� D� GLVPLQXFLyQ� HQ� OD� H[SUHVLyQ� GH� OD� &2;���� SXHGH�

FRQYHUWLUVH�HQ�XQ�DUPD�GH�GREOH�ILOR��3RU�XQ�ODGR�FRQWULEX\H�DO�PHMRUDPLHQWR�GHO�

HVWDGR� DWySLFR�� DO� GLVPLQXLU� OD� VtQWHVLV� GH� 3*'�� \� /7&��� SHUR�� � WDPELpQ�

FRQWULEX\H�HYLWDU�OD�VtQWHVLV�GH�UHVROYLQDV��SURWHFWLQDV�\�PDUHVLQDV��GHULYDGDV�GH�

ORV�iFLGRV�JUDVRV�Q����DO�LQKLELU�OD�DFWLYDFLyQ�GH�OD�HQ]LPD�/2;�����GHSHQGLHQWH�

GH�3*(���(O�HIHFWR�JOREDO�GH�HVWR��HV�XQ�UHWUDVR�HQ�HO�SURFHVR�GH�UHVROXFLyQ�GH�

OD� LQIODPDFLyQ�� OR� FXDO� SURPXHYH� HO� FXUVR� D� XQ� HVWDGLR� FUyQLFR� �)DUQHVL� GH�

$VVXQFDR�\�FRO�����������

3RU� VX� SDUWH�� ORV� iFLGRV� JUDVRV� Q���� FRPR� $/$�� (3$� \� '+$�� H[KLEHQ�

HIHFWRV�DQWDJyQLFRV�D� ORV�PRVWUDGRV�SRU� ORV�Q����3RU�Vt�PLVPRV��VRQ�FDSDFHV�

GH� LQFUHPHQWDU� OD� IOXLGH]�GH� ODV� FDGHQDV�DFLOR�HQ� OD�ELFDSD� OLStGLFD��DOWHUDQGR�

HVWUXFWXUDO� \� IXQFLRQDOPHQWH� ODV� EDOVDV� OLStGLFDV� \� RWURV� VXEGRPLQLRV� GH� OD�

PHPEUDQD�SODVPiWLFD��(VWR�DIHFWD�HO�JUDGR�GH�HODVWLFLGDG��SHUPHDELOLGDG�LyQLFD�
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\� GH� IXVLyQ� GH� ODV� PHPEUDQDV� GH� OHXFRFLWRV�� GLILFXOWDQGR� VX� DFWLYDFLyQ��

PRYLOL]DFLyQ�\�GHJUDQXODFLyQ��%DVLRXQL�\�FRO����������

(3$� \� '+$�� SXHGHQ� UHGXFLU� OD� VtQWHVLV� H� LQFRUSRUDFLyQ� GH� $$� HQ� ORV�

IRVIROtSLGRV�GH�PHPEUDQD��PHGLDQWH�FRPSHWHQFLD�GLUHFWD�SRU�HO�VLWLR�DFWLYR�GH�

ODV�HQ]LPDV�LQYROXFUDGDV�HQ�OD�IRUPDFLyQ�GH�iFLGR�IRVIDWtGLFR��8QD�YH]�LQFOXLGRV�

HQ�HO�SRRO�GH�iFLGRV�JUDVRV�GH�OD�PHPEUDQD�SODVPiWLFD��VRQ�FDSDFHV�GH�DIHFWDU�

OD� FDSDFLGDG� IDJyFtWLFD� \� GH� SUHVHQWDFLyQ� GH� DQWtJHQRV� �9LOODQXHYD�3iMDUR� \�

FRO���������

6X� LQFOXVLyQ�HQ� OD�PHPEUDQD��VXSRQH�XQD�UHGXFFLyQ�HQ� OD� WUDQVFULSFLyQ�

GH� ,/����� OD� FXDO� HV� GHSHQGLHQWH� GH� UDGLFDOHV� OLEUHV� GH� R[tJHQR�� FRPR� HO�

VXSHUy[LGR�� /D� FDSDFLGDG� LQKLELWRULD� GH� ORV� iFLGRV� JUDVRV� Q���� VREUH� OD�

H[SUHVLyQ�GH�HVWD�FLWRFLQD��VH�GHEH�D�VX�FDSDFLGDG�GH� LQGXFLU� OD�H[SUHVLyQ�GH�

JHQHV�DQWLR[LGDQWHV��0DF/HDQ�\�FRO����������

(3$� HV� XQ� LQKLELGRU� FRPSHWLWLYR� GH� ODV� HQ]LPDV� &2;��� \� /2;�����

UHVXOWDQGR�HQ�OD�JHQHUDFLyQ�GH�PHGLDGRUHV�PHQRV�DFWLYRV�TXH�ORV�GHULYDGRV�GH�

$$��(Q�PDFUyIDJRV�DOYHRODUHV�GH�SHUVRQDV�DOpUJLFDV�GLVPLQX\H� OD�SURGXFFLyQ�

GH�/7'���FODYH�SDUD�LQGXFLU�OD�LQILOWUDFLyQ�GH�HRVLQyILORV�\�QHXWUyILORV�D�ORV�VLWLRV�

GH�LQIODPDFLyQ�DOpUJLFD��'+$�GLVPLQX\H�OD� OLEHUDFLyQ�GH�$$�GH�ORV�IRVIROtSLGRV�

GH� PHPEUDQD� UHGXFLHQGR� OD� DFWLYLGDG� GH� OD� IRVIROLSDVD� $��� 7DPELpQ� SXHGH�

LQKLELU�HO�FDPELR�GH�LVRWLSR�D�,J(�HQ�FpOXODV�%�KXPDQDV��HYLWDQGR�OD�DFWLYDFLyQ�

GH� OD� FpOXOD� %� PHGLDQWH� OD� HVWLPXODFLyQ� GHO� &'��� \� GHO� UHFHSWRU� GH� ,/���

�9LOODQXHYD�3iMDUR�\�FRO����������3RU�WDO�PRWLYR��FRQRFHU�OD�SURSRUFLyQ�WLVXODU�GH�

iFLGRV�JUDVRV�SROLLQVDWXUDGRV�Q���\�Q����SXHGH�VHU�GH�XWLOLGDG�SDUD�FRQRFHU�ORV�

PHFDQLVPRV� LQPXQROyJLFRV� TXH� RSHUDQ� GXUDQWH� HO� HVWDEOHFLPLHQWR� \�

SHUSHWXDFLyQ�GHO�HVWDGR�DOpUJLFR�
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0(72'2/2*Ë$

'LVHxR�([SHULPHQWDO

(O�SUHVHQWH�WUDEDMR�HV�XQ�HVWXGLR�WUDQVYHUVDO��DQDOtWLFR�SURVSHFWLYR��GH�FDVRV�\�

FRQWUROHV�� (O� WLSR� GH� PXHVWUHR� XWLOL]DGR� GXUDQWH� VX� UHDOL]DFLyQ� IXH� QR�

SUREDELOtVWLFR� SRU� FRQYHQLHQFLD�� (O� PLVPR� IRUPD� SDUWH� GHO� ³PHJD� SUR\HFWR´�

WLWXODGR�� ³(VWDWXV�GH�ÈFLGRV�*UDVRV�2PHJD��� FRPR� ,QGLFDGRU�3UHGLFWLYR�GH� OD�

6HYHULGDG� GH� OD� ,QPXQRUHDFFLyQ� $OpUJLFD� GH� XQD� 3REODFLyQ� 6HQVLELOL]DGD´�

�$QH[R���� GHVDUUROODGR� SRU� HO� JUXSR�GH� LQYHVWLJDFLyQ� ³%LRPHGLFLQD��4XtPLFD� \�

1XWULFLyQ´�� HO� FXDO� FXHQWD� FRQ� OD� DSUREDFLyQ� GHO� � +�� FRPLWp� ,QVWLWXFLRQDO� GH�

%LRpWLFD� GH� OD� 81,621� �$QH[R� ��� /D� VHFFLyQ� FRUUHVSRQGLHQWH� DO� SUHVHQWH�

WUDEDMR�GH�WHVLV�VH�UHDOL]y�GXUDQWH�HO�GHVDUUROOR�GHO�PHJDSUR\HFWR�\�ILQDOL]y�HQ�

QRYLHPEUH�GHO������

3REODFLyQ�GH�(VWXGLR

/RV�SDUWLFLSDQWHV�LQFOXLGRV�HQ�HO�HVWXGLR�IXHURQ�DGXOWRV�GH�DPERV�VH[RV��HQ�XQ�

LQWHUYDOR� GH� HGDG� FRPSUHQGLGR� HQWUH� ��� \� ��� DxRV�� 7RGRV� HOORV� UHSRUWDQ� VHU�

UHVLGHQWHV�GH�OD�FLXGDG�GH�+HUPRVLOOR��6RQRUD�

5HFOXWDPLHQWR�GH�YROXQWDULRV

/RV� VXMHWRV� GH�HVWXGLR� IXHURQ� LQYLWDGRV�D�SDUWLFLSDU� SRU� FRQWDFWR�GLUHFWR�HQWUH�

HOORV�\�HO�UHVSRQVDEOH�R�FRODERUDGRUHV�GHO�SUR\HFWR��6H�SURJUDPDURQ�UHXQLRQHV�

HQ� GRQGH� VH� GLR� D� FRQRFHU� HO� SURWRFROR� GHO� SUR\HFWR� \� ORV� EHQHILFLRV� TXH�

REWHQGUiQ� DO� SDUWLFLSDU� GHO� HVWXGLR�� $FWR� VHJXLGR�� VH� OHV� LQYLWy� D� SDUWLFLSDU� GH�

IRUPD�YROXQWDULD�HQ�HO� WUDEDMR�GH�LQYHVWLJDFLyQ�SURSRUFLRQiQGROHV�XQD�FDUWD�GH�

³FRQVHQWLPLHQWR� ,QIRUPDGR´� �$QH[R� ��� HQ� HO� FXDO� KLFLHURQ� FRQVWDU� TXH� WHQtDQ�

FRQRFLPLHQWR� SOHQR� GH� ORV� REMHWLYRV� GHO� SUR\HFWR�� DVt� FRPR� GH� ORV�
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SURFHGLPLHQWRV GH�ORV�TXH�VHUtDQ�SDUWtFLSHV�GXUDQWH�HO�GHVDUUROOR�GHO�PLVPR��(Q�

FRQMXQWR� FRQ� OD� FDUWD� GH� ³&RQVHQWLPLHQWR� ,QIRUPDGR´�� VH� OHV� SURSRUFLRQy� XQ�

FXHVWLRQDULR�SDUD� OD�UHFRSLODFLyQ�GH�GDWRV�VRFLRGHPRJUiILFR�UHOHYDQWHV��$QH[R�

���

3RVWHULRUPHQWH�� OHV� IXH�DVLJQDGR�XQ�GtD�SDUD�DVLVWLU�D� WRPD�GH�PXHVWUD�

VDQJXtQHD�� PLVPR� GtD� HQ� HO� FXDO� GHEHUtDQ� HQWUHJDU� WUHV� PXHVWUDV� GH� KHFHV�

IHFDOHV� UHFROHFWDGDV� HQ� GLIHUHQWHV� HYDFXDFLRQHV�� SDUD� OD� UHDOL]DFLyQ� GH� XQ�

FRSURSDUDVLWRVFySLFR� VHULDGR�� 7DQWR� OD� H[WUDFFLyQ� GH� PXHVWUDV� VDQJXtQHDV�

FRPR� OD�UHFROHFFLyQ�GH�PXHVWUDV�GH�KHFHV�IHFDOHV�� IXHURQ� OOHYDGDV�D�FDER�HQ�

ODV� LQVWDODFLRQHV�GHO� ³/DERUDWRULR�GH�$QiOLVLV�&OtQLFRV�$FXxD´��FX\R�GLUHFWRU�HV�

LQWHJUDQWH�GHO�JUXSR�GH�LQYHVWLJDFLyQ�\�GHO�FRPLWp�VLQRGDO�

&ULWHULRV�GH�,QFOXVLyQ

,QGLYLGXRV 6HQVLELOL]DGRV

x $QWHFHGHQWHV�SHUVRQDOHV�GH�DOHUJLD��SREODFLyQ�DGXOWD��

x 3KDGLDWRS��SRVLWLYR�

,QGLYLGXRV�1R�6HQVLELOL]DGRV

x 6LQ�DQWHFHGHQWHV�SHUVRQDOHV�GH�DOHUJLD��SREODFLyQ�DGXOWD��

x 3KDGLDWRS��QHJDWLYR�

&ULWHULRV�GH�([FOXVLyQ

x &RQVXPR�GH�VXSOHPHQWRV�DOLPHQWLFLRV�TXH�FRQWHQJDQ�iFLGRV�JUDVRV�Q���

X�Q���R�FXDOTXLHU�RWUR�GH�FRPSRVLFLyQ�QR�LGHQWLILFDGD�

x +iELWR�GH�IXPDU�

x &RQVXPR�UHJXODU�GH�DOFRKRO�
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x +LSHUJOLFHPLD�R�GLDEHWHV�

x +HOPLQWLDVLV�R�LQIHFFLyQ�UHFLHQWH�

x 7HUDSLD�FRQ�DQWLLQIODPDWRULRV�

&ULWHULRV�GH�(OLPLQDFLyQ

x 1R�ILUPDU�HO�FRQVHQWLPLHQWR�LQIRUPDGR�

x ,QIRUPDFLyQ�FOtQLFD�\�GH�ODERUDWRULR�LQFRPSOHWD�\�R�LQFRQVLVWHQWH�

7RPD�\�3URFHVDPLHQWR�GH�0XHVWUDV

/D� H[WUDFFLyQ� GH� OD� PXHVWUD� VDQJXtQHD� IXH� OOHYDGD� D� FDER� SRU� SHUVRQDO�

FDSDFLWDGR�HQ�SXQFLyQ�YHQRVD�� ORV�FXDOHV�XWLOL]DURQ�WXERV�OD�YDFtR�GHO�VLVWHPD�

%'� 9DFXWDLQHU�� GHELGDPHQWH� HWLTXHWDGRV� FRQ� OD� FODYH� GH� LGHQWLILFDFLyQ�

DVLJQDGD� DO� SDUWLFLSDQWH� \� OD� IHFKD� GH� H[WUDFFLyQ�� 6H� H[WUDMHURQ� ��� P/� GH�

PXHVWUD� UHSDUWLGRV�HQ��� WXERV���� WXERV�VLQ�DGLWLYRV� �WDSyQ� URMR��D�SDUWLU�GH� ORV�

FXDOHV� VH� REWXYR� VXHUR� SDUD� UHDOL]DU� OD� TXtPLFD� VDQJXtQHD� \� HO�

IOXRURLQPXQRHQVD\R� 3KDGLDWRS��� \� �� FRQ� HO� DQWLFRDJXODQWH� ('7$� �WDSyQ�

ODYDQGD��� XQR� GH� ORV� FXDOHV� VH� GHVWLQy� SDUD� OD� UHDOL]DFLyQ� GH� XQD� FLWRPHWUtD�

KHPiWLFD� FRQ� GLIHUHQFLDO� \� HO� RWUR� SDUD� OD� GHWHUPLQDFLyQ� GHO� SHUILO� GH� iFLGRV�

JUDVRV�SRU�&*�),'��

&LWRPHWUtD�+HPiWLFD

&RQ� OD� ILQDOLGDG�GH�HYDOXDU�HO�HVWDGR�JHQHUDO�GH�VDOXG�GH� ORV�SDUWLFLSDQWHV�VH�

UHDOL]y�XQD�FLWRPHWUtD�KHPiWLFD�FRQ�GLIHUHQFLDO��3DUD�HOOR�VH�HPSOHy�HO�FRQWDGRU�

VHPLDXWRPiWLFR�&HOO�'\Q��������$O�PRPHQWR�GH�OD�H[WUDFFLyQ�GH�OD�PXHVWUD��VH�

UHDOL]DURQ� H[WHQGLGRV� GH� VDQJUH� SHULIpULFD� PDUFDGRV� FRQ� ODV� LQLFLDOHV� GHO�

SDUWLFLSDQWH�PHGLDQWH�XQ�OiSL]�JUDVR��ORV�FXDOHV�IXHURQ�WHxLGRV�FRQ�HO�FRORUDQWH�

:ULJWK�*LHPVD��SURFHGLHQGR�FRPR�VH�LQGLFD D�FRQWLQXDFLyQ��
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�� $� FDGD� ODPLQLOOD� GHO� H[WHQGLGR� VH� OH� DJUHJDURQ� �� JRWDV� GH� FRORUDQWH�

:ULJWK�*LHPVD�

�� 6H�GHMy�WHxLU�SRU���PLQXWRV�\�PHGLR�

�� 6H�DJUHJy�EXIIHU�D�S+�GH����

�� 6H�ODYy�OD�SUHSDUDFLyQ�FRQ�DJXD�GHVWLODGD�

�� 6H�VHFy�DO�DLUH�D�WHPSHUDWXUD�DPELHQWH�

8QD�YH]�VHFDV� ODV� ODPLQLOODV��VH�SURFHGLy�DO�DQiOLVLV�GH ORV�H[WHQGLGRV�EDMR�HO�

PLFURVFRSLR�D���[�SRU�SHUVRQDO�FDSDFLWDGR��6H�UHSRUWy�HO�FRQWHR�GLIHUHQFLDO�GH�

OHXFRFLWRV��DVt�FRPR�ODV�SHFXOLDULGDGHV�PRUIROyJLFDV�GH�ORV�GLYHUVRV�HOHPHQWRV�

IRUPHV�SUHVHQWHV�HQ�OD PXHVWUD�

([DPHQ�&RSURSDUDVLWRVFySLFR�6HULDGR

(O� HVWXGLR� FRSURSDUDVLWRVFySLFR� VH� UHDOL]y� FRQ� HO� ILQ� GH� EXVFDU� SDUiVLWRV� FRQ�

PLJUDFLyQ� YLVFHUDO� TXH� SXHGHQ� DIHFWDU� ORV� UHVXOWDGRV�� 3DUD� HOOR�� VH� XWLOL]y� OD�

WpFQLFD�GH�FRQFHQWUDFLyQ�SRU�VHGLPHQWDFLyQ�5LWFKLH�

&RQ�XQ�DSOLFDGRU�GH�PDGHUD�VH�WRPDURQ�DSUR[LPDGDPHQWH���JU��GH� OD�PDWHULD�

IHFDO�HQ�XQ�YDVR�GH�SUHFLSLWDGR�DO�FXDO�VH�OH�DxDGLHURQ����P/�GH�VROXFLyQ�VDOLQD�

SDUD� KRPRJHQL]DU� OD� PXHVWUD�� /D� VXVSHQVLyQ� VH� ILOWUy� D� WUDYpV� GH� XQD� JDVD�

FRORFDGD�HQ�XQ�HPEXGR�SDUD UHFRJHU�HO� ILOWUDGR�HQ�XQ� WXER�FyQLFR��(O� WXER�VH�

FHQWULIXJy� GXUDQWH� �� PLQXWRV� D� ����� USP�� VH� GHFDQWy� HO� VREUHQDGDQWH� \� HO�

VHGLPHQWR� VH� UHVXVSHQGLy� FRQ� OD� VROXFLyQ� VDOLQD�� VH� UHSLWLHURQ� HVWRV� SDVRV�

KDVWD�TXH�HO�VREUHQDGDQWH�VH�DFODUDUD��$O�~OWLPR�VHGLPHQWR�VH�OH�DJUHJy���P/�

GH� VROXFLyQ� GH� IRUPDOGHKLGR� DO� ����� VH� PH]FOy� \� GHMy� UHSRVDU� GXUDQWH� ���

PLQXWRV��7UDQVFXUULGR�HO�WLHPSR��VH�OH�DxDGLy�����P/�GH�pWHU��VH�WDSy�HO�WXER�\�

DJLWy� HQpUJLFDPHQWH� GXUDQWH� ��� VHJXQGRV�� SDUD� SRVWHULRUPHQWH� FHQWULIXJDUOR�

GXUDQWH�� PLQXWRV�D������ USP��'HVSXpV�GH�FHQWULIXJDU� VH�REVHUYDQ��� FDSDV��



��

pWHU�HQ� OD�VXSHUILFLDO��XQ�WDSyQ�GH�KHFHV�IHFDOHV��IRUPDOGHKtGR��\�HO�VHGLPHQWR�

HQ� HO� IRQGR� GHO� WXER�� (O� VREUHQDGDQWH� VH� GHVFDQWy� \� VH� LQWURGXMR� XQD� SLSHWD�

SDVWHXU�SDUD�WRPDU�XQD�JRWD�GHO�VHGLPHQWR��OD�FXDO�VH�FRORFy�HQ�XQ�SRUWDREMHWRV�

FRQ� XQD� JRWD� GH� OXJRO� \� HO� FXEUHREMHWRV�� /D� SUHSDUDFLyQ� VH� REVHUYy� HQ� HO�

PLFURVFRSLR�FRQ�ORV�REMHWLYRV���[�\���[�

2EWHQFLyQ�GH�6XHUR

/DV�PXHVWUDV�VDQJXtQHDV�FRQWHQLGDV�HQ�WXERV�VLQ�DGLWLYRV�VH�GHMDURQ�FRDJXODU

D� WHPSHUDWXUD� DPELHQWH� SRU� XQD� KRUD�� /XHJR� VH� FHQWULIXJDURQ� D� ����� U�S�P��

GXUDQWH����PLQXWRV�SDUD�SHUPLWLU� OD�VHGLPHQWDFLyQ�GHO�FRiJXOR��)LQDOPHQWH��HO�

VXHUR�IXH�DLVODGR�SRU�DVSLUDFLyQ�XWLOL]DQGR�XQD�SLSHWD�3DVWHXU�\�IXH�GLYLGLGR�HQ�

��DOtFXRWDV�GH�HQWUH�� \���P/��VHJ~Q�OD�SURSRUFLyQ�GH�VXHUR�GH�FDGD�LQGLYLGXR���

GHSRVLWDGDV�HQ�FULR�YLDOHV�GHELGDPHQWH�HWLTXHWDGRV��

8QD� GH� ODV� DOtFXRWDV� IXH� HPSOHDGD� SDUD� OD� UHDOL]DFLyQ� GHO� DQiOLVLV�

ELRTXtPLFR� VDQJXtQHR� GH� �� HOHPHQWRV�� SDUD� OR� TXH� IXHURQ� XWLOL]DGRV� .LWV�

FRPHUFLDOHV� GH� OD� PDUFD� 5DQGR[�� � (VWH� DQiOLVLV� LQFOX\y� OD� GHWHUPLQDFLyQ� GH��

JOXFRVD��WULDFLOJOLFHUROHV��FROHVWHURO�WRWDO��XUHD��FUHDWLQLQD�\�iFLGR�~ULFR��

/D� RWUD� DOtFXRWD� GH� VXHUR�� TXH� VH� XWLOL]y� SDUD� OD� GHWHFFLyQ� GH�

VHQVLELOL]DFLyQ�DOpUJLFD�PHGLDQWH�HO�IOXRURLQPXQRHQVD\R�HQ]LPiWLFR�3KDGLDWRS��

�TXH�VH�GHVFULELUi�FRQ�GHWDOOH�PiV�DGHODQWH���IXH�DOPDFHQDGD�D� ����&�KDVWD�HO�

PRPHQWR�GH�VHU�SURFHVDGD��

2EWHQFLyQ�GH�(ULWURFLWRV

6H�FHQWULIXJDURQ�ODV�PXHVWUDV�GH�VDQJUH�WRWDO�D������USP�SRU����PLQXWRV�SDUD�

HVWLPXODU�OD�VHGLPHQWDFLyQ�GH�ORV�HULWURFLWRV��8QD�YH]�UHDOL]DGR�HVWR��VH�FROHFWy�

HO�SODVPD�FRQ�XQD�SLSHWD�\�VH�FRORFy�HQ�XQ�WXER�QXHYR�GHELGDPHQWH�HWLTXHWDGR�

\�VH�DOPDFHQy�D������&��3RVWHULRUPHQWH��VH�FRORFy�XQD�DOtFXRWD�GH�HQWUH�����\���



��

P/�GH�HULWURFLWRV�HQ�XQ�FULR�YLDO�FRQ�XQD�FDSDFLGDG�GH�����P/��/DV�DOtFXRWDV�VH�

DOPDFHQDURQ� D� ����&� HQ� XOWUDFRQJHODFLyQ�� KDVWD� VX� SURFHVDPLHQWR�� $� HVWD�

WHPSHUDWXUD��ODV�PXHVWUDV�VRQ�YLDEOHV�SDUD�VX�DQiOLVLV�SRU�XQ�SHULRGR�GH��KDVWD�

���DxRV��VHJ~Q�UHODWD�OD�ELEOLRJUDItD��3RWDOOD�\�FRO�� ������

$QiOLVLV�GH�ÈFLGRV�*UDVRV

(O�DQiOLVLV�GHO�SHUILO�GH�iFLGRV�JUDVRV HQ�HULWURFLWRV��HV�XQD�KHUUDPLHQWD�TXH�QRV�

SHUPLWH� HVWLPDU� OD� SURSRUFLyQ� GH� iFLGRV� JUDVRV� Q��� \� Q��� HQ� ORV� WHMLGRV� GHO�

RUJDQLVPR�KXPDQR��3RWDOOD�\�FRO���������(VWD�PHWRGRORJtD FRQVWD�GH���SDVRV�

IXQGDPHQWDOHV�� ��� VtQWHVLV� GH� pVWHUHV�PHWtOLFRV� GH� iFLGRV� JUDVRV� �)$0(�� SRU�

VXV�VLJODV�HQ�LQJOpV������HO�DQiOLVLV�SRU�&*�),'�\����HO�FiOFXOR�GH�ORV�SDUiPHWURV�

UHODFLRQDGRV�FRQ�OD�SURSRUFLyQ�GH�iFLGRV�JUDVRV�SUHVHQWHV�HQ�OD�PXHVWUD���

3RU�VX�QDWXUDOH]D�LQWUtQVHFD�� ORV�iFLGRV�JUDVRV��VRQ�PROpFXODV�FRQ�EDMD�

YRODWLOLGDG�� GHELGR� D� TXH� � VRVWLHQHQ� LQWHUDFFLRQHV� PHGLDGDV� SRU� SXHQWHV� GH�

KLGUyJHQR� FRQ� PROpFXODV� DG\DFHQWHV� �0LPDO� 5DWQD\DNH� \� FRO��� ������� 1R�

REVWDQWH��HO�DQiOLVLV�GH�&*�UHTXLHUH�TXH�ORV�DQDOLWRV�HYDOXDGRV�VHDQ�YROiWLOHV��

3RU�WDO�PRWLYR��HV�QHFHVDULR�DXPHQWDU� OD�YRODWLOLGDG�GH�ORV�iFLGRV�JUDVRV��SDUD�

TXH�SXHGDQ�VHU�DQDOL]DGRV�SRU�&*��/D�PHMRU�PDQHUD�GH�DXPHQWDU�VX�YRODWLOLGDG�

HV�HYLWDQGR� OD� IRUPDFLyQ�GH�SXHQWHV�GH�KLGUyJHQR�PHGLDQWH� OD�SURWHFFLyQ�GHO�

JUXSR�FDUER[LOR�IRUPDQGR�XQ�)$0(��3HWURYLF�\�FRO���������

$� FRQWLQXDFLyQ�� VH� GHVFULEH� OD� PHWRGRORJtD� XWLOL]DGD� SDUD� OD�

GHWHUPLQDFLyQ�GHO�SHUILO�GH�iFLGRV�JUDVRV�HQ�HO�SUHVHQWH�WUDEDMR�

3UHSDUDFLyQ�GH�0XHVWUDV�\�7XERV�GH�5HDFFLyQ

3ULPHUDPHQWH��ODV�DOtFXRWDV�GH�HULWURFLWRV��TXH�KDEtDQ�VLGR�DOPDFHQDGDV�D�XQD�

WHPSHUDWXUD� GH� ����&�� IXHURQ� FRORFDGDV� HQ� XQ� FRQJHODGRU� FRQYHQFLRQDO�� TXH�

PDQWLHQH�XQD�WHPSHUDWXUD�DSUR[LPDGD�GH� � ����&�� �SRU�XQ�SHULRGR�GH���KRUDV��



��

/XHJR�GH�HVWR�� ODV�PXHVWUDV�VH�FRORFDURQ�HQ� UHIULJHUDFLyQ��GH���D���&��KDVWD�

TXH�VH�GHVFRQJHODURQ�

(VWH�SURFHVR�� IXH�UHDOL]DGR�SDUD�HYLWDU�TXH� OD�PXHVWUD�VXIULHUD�FDPELRV�

EUXVFRV�HQ� OD� WHPSHUDWXUD��TXH�SXGLHUDQ�DOWHUDU�VX�HVWDELOLGDG�\�SURYRFDU�TXH�

VX� DQiOLVLV� DUURMDUD� UHVXOWDGRV� GHIHFWXRVRV�� (VWR� VH� GHEH� D� TXH�� ORV� iFLGRV�

JUDVRV�SROLLQVDWXUDGRV�� VRQ�H[WUHPDGDPHQWH�VHQVLEOHV�D� ORV� FDPELRV�EUXVFRV�

GH�WHPSHUDWXUD�\�VXHOHQ�GHJUDGDUVH�FRQ�IDFLOLGDG��3RWWDOD�\�FRO���������

&RQ� EDVH� HQ� OR� DQWHULRU�� SUHYLR� DO� SURFHVDPLHQWR� GH� ODV� PXHVWUDV�� VH�

DxDGLHURQ� �� P/ GH� KH[DQR� IULR� �D� XQD� WHPSHUDWXUD� GH� �� D� ��&�� \� HO� PLVPR�

YROXPHQ�GHO�FRPSOHMR�%)��&+�2+��7ULIOXRUXUR�GH�ERUR�PHWDQyOLFR��DO�����S�Y��D�

OD�PLVPD� WHPSHUDWXUD��HQ� WXERV�GH�YLGULR�FRQ� WDSyQ�GH� URVFD�GH���[����PP��

OLPSLRV�\�VHFRV��/RV�WXERV�GH�UHDFFLyQ�VH�PDQWXYLHURQ�HQ�UHIULJHUDFLyQ�KDVWD�HO�

PRPHQWR� HQ� TXH� OD�PXHVWUD� IXH� DxDGLGD�� SDUD� HYLWDU� TXH� HO� UHDFWLYR� %)� VH�

GHVFRPSXVLHUD�HQ�iFLGR�EyULFR��

$JHQWH�'RQDGRU�GH�*UXSR�0HWLOR

6H�SUHSDUDURQ�)$0(V�XWLOL]DQGR�XQD�UHDFFLyQ�GH�GHULYDWL]DFLyQ�HQ�PHGLR�iFLGR��

XWLOL]DQGR� HO� FRPSOHMR� WULIOXRUXUR� GH� ERUR�PHWDQRO� FRPR� GRQDGRU� GH� JUXSR�

PHWLOR��(VWH� UHDFWLYR� IXH� VHOHFFLRQDGR� FRQ�EDVH�D� ODV� UHFRPHQGDFLRQHV�GH� OD�

QRUPD� ,62� ������������� ³$QLPDO� DQG� YHJHWDEOH� IDWV� DQG� RLOV� �� *DV�

FKURPDWRJUDSK\� RI� IDWW\� DFLG� PHWK\O� HVWHUV� �� 3DUW� ��� 3UHSDUDWLRQ� RI� PHWK\O�

HVWHUV�RI�IDWW\�DFLGV´��3HWURYLF�\�FRO����������

(O� FRPSOHMR� %)��&+�2+�� HV� LGyQHR� SDUD� HO� SUHVHQWH� HVWXGLR�� SRUTXH�

UHDFFLRQD�~QLFDPHQWH�FRQ�iFLGRV�JUDVRV�HVWHULILFDGRV��GHMDQGR�VLQ�GHULYDWL]DU�

ORV� iFLGRV� JUDVRV� OLEUHV� �$UDXMR� \� FRO��� ������� (V� LPSRUWDQWH� UHFRUGDU� TXH� HO�

REMHWLYR�GH�HVWH�WUDEDMR�HV�DQDOL]DU�ORV�iFLGRV�JUDVRV�SUHVHQWHV�HQ�ORV�GHSyVLWRV�



��

FHOXODUHV�GH�ORV�HULWURFLWRV��FRQIRUPDGRV�SRU�ORV�IRVIROtSLGRV�GH�PHPEUDQD�\�ORV�

WULDFLOJOLFHUROHV�DOPDFHQDGRV�HQ�ORV�FXHUSRV�OLStGLFRV��2U]DYRYD�\�FRO��������

2EWHQFLyQ�GH�eVWHUHV�0HWtOLFRV

�� 6H�DVSLUDURQ� �����ȝ/�GH�HULWURFLWRV�FRQ�XQD�PLFURSLSHWD��XWLOL]DQGR�XQD�

WpFQLFD� HVSHFLDO� SDUD� SLSHWHR� GH� PXHVWUDV� FRQ� DOWD� YLVFRVLGDG�� (VWH�

PpWRGR�FRQVLVWLy�HQ�OD�DVSLUDFLyQ�OHQWD�\�FRQWURODGD�GH�OD�PXHVWUD��FRQ�OD�

SLSHWD� FDOLEUDGD� HQ� ���� ȝ/�� \� YDFLDU� OD� SXQWD� OHQWDPHQWH�� HQ� HO�

FRQWHQHGRU�GH� OD�PXHVWUD��(VWH�SURFHGLPLHQWR�VH� UHSLWLy�HQ�DO�PHQRV���

RFDVLRQHV� HQ� FDGD� PXHVWUD� DQDOL]DGD�� SDUD� HTXLOLEUDU� OD� WHPSHUDWXUD�

HQWUH�OD�SXQWD�GH�OD�SLSHWD�\�OD�PXHVWUD��\�HYLWDU�SHUGLGD�GH�PXHVWUD��

�� /XHJR� GH� HVWR�� VH� DVSLUy� HO� YROXPHQ� QHFHVDULR� SDUD� HO� DQiOLVLV� \� VH�

GHSRVLWy� HQ� HO� WXER� GH� UHDFFLyQ� FRUUHVSRQGLHQWH� GHELGDPHQWH�

LGHQWLILFDGR�FRQ�OD�FODYH�GH�OD�PXHVWUD��

�� ,QPHGLDWDPHQWH�GHVSXpV�GH�OD�DGLFLyQ�GH�OD�PXHVWUD�DO�WXER�GH�UHDFFLyQ��

VH� KRPRJHQHL]y� HO� FRQWHQLGR� GHO� WXER� HPSOHDQGR� XQ� YRUWH[� D�Pi[LPD�

YHORFLGDG� SRU� ��� VHJXQGRV�� KDVWD� REWHQHU� XQD�PH]FOD� KRPRJpQHD� GH�

FRORU�PDUUyQ�RVFXUR��

�� /DV� PXHVWUDV� KRPRJHQHL]DGDV� VH� FRORFDURQ� HQ� XQ� EDxR� GH� DJXD� D�

WHPSHUDWXUD�DPELHQWH�SDUD�DXPHQWDU�VX�WHPSHUDWXUD�SDXODWLQDPHQWH��

�� 8QD� YH]� DWHPSHUDGRV�� ORV� WXERV� GH� UHDFFLyQ� VH� FRORFDURQ�HQ� XQ� EDxR�

PDUtD�D�����&�SRU����PLQXWRV��SDUD�HVWLPXODU� OD� UHDFFLyQ�GH� IRUPDFLyQ�

GH�)$0(V�

�� 7UDQVFXUULGR� HO� WLHPSR� GH� UHDFFLyQ�� VH� DxDGLy� DJXD� D� WHPSHUDWXUD�

DPELHQWH�DO�EDxR�PDUtD�SDUD�GHWHQHU� OD� UHDFFLyQ��(O�SURFHVR�VH� UHSLWLy�

KDVWD�TXH�HO�DJXD�GHO�EDxR�DOFDQ]y�XQD�WHPSHUDWXUD�GH�HQWUH����\����&�

�� 3RVWHULRUPHQWH�� VH� DJUHJy� D� FDGD� WXER� GH� UHDFFLyQ� �� P/� GH� DJXD�

GHVWLODGD��\�VH�PH]FOy�HQ�YRUWH[�SRU����VHJXQGRV�



��

�� /RV� WXERV� GH� UHDFFLyQ� IXHURQ� FHQWULIXJDGRV� D� ����� USP� SRU� ��PLQXWRV�

SDUD� SHUPLWLU� OD� VHSDUDFLyQ� GH� ODV� IDVHV�� /D� IDVH� RUJiQLFD�� GH� PHQRU�

GHQVLGDG��FRQWLHQH�ORV�)$0(�VLQWHWL]DGRV�GXUDQWH�OD�UHDFFLyQ�

�� 6H�H[WUDMR� OD� IDVH�RUJiQLFD�FRQ�XQD�SLSHWD�3DVWHXU�\�VH�FRORFy�HQ�FULR�

YLDOHV��SDUD�VX�DOPDFHQDPLHQWR��D������&��KDVWD�VX�DQiOLVLV�SRU�&*�),'�

(VWD�PHWRGRORJtD� IXH� HVWDEOHFLGD� D� SDUWLU� GH� XQ�PpWRGR� HVWDQGDUL]DGR�

SRU�3HGUR�$UDXMR� \� FRODERUDGRUHV� HQ������� OD� FXDO� IXH� LQFOXLGD� GHQWUR� GH� ORV�

PpWRGRV� DSUREDGRV� SRU� OD� $2$&� SDUD� HO� DQiOLVLV� GH� iFLGRV� JUDVRV� SRU� &*��

$GLFLRQDOPHQWH��HVWH�PpWRGR�EDVH��KD�VLGR�XWLOL]DGR�HQ�XQD�PXOWLWXG�GH�HVWXGLRV�

D� JUDQ� HVFDOD�� SRU� VX� UHSURGXFLELOLGDG�� VHQVLELOLGDG� \� UREXVWH]� �3RWDOOD� \� FRO��

������

$QiOLVLV�SRU�&*�),'

8QD� YH]� JHQHUDGRV� ORV� )$0(�� ODV�PXHVWUDV� IXHURQ� WUDVODGDGDV� DO� &HQWUR� GH�

,QYHVWLJDFLyQ� HQ� $OLPHQWDFLyQ� \� 'HVDUUROOR� �&,$'��� SDUD� VHU� DQDOL]DGDV�� /DV�

PXHVWUDV� IXHURQ� SURWHJLGDV� GH� OD� OX]� \� HO� FDORU�� FRORFiQGRODV� HQ� XQD� QHYHUD�

FRQWHQLHQGR� UHIULJHUDQWHV� HQ� JHO� D� SDUD� FRQVHUYDU� OD� WHPSHUDWXUD� GH� ODV�

PLVPDV��GXUDQWH�HO�WUDQVSRUWH�

(O�DQiOLVLV�FURPDWRJUiILFR�IXH�UHDOL]DGR�HQ�XQ�FURPDWyJUDIR�GH�JDVHV�FRQ�

GHWHFWRU�GH�LRQL]DFLyQ�GH�IODPD�GH�OD�PDUFD�$JLOHQW�7HFKQRORJ\��PRGHOR�����1�

QHWZRUN�*&�6\VWHP��FRQ�DXWRLQ\HFWRU��)LJXUD�����6H�HPSOHy�XQD�FROXPQD�'%�

���GH����PWV�FRQ�XQ�GLiPHWUR� LQWHUQR GH������PP�\�XQ�UHFXEULPLHQWR�GH������

ȝP��GH� OD�PDUFD�$JLOHQW��/D� IDVH�HVWDFLRQDULD�GH� OD�FROXPQD�HVWi�FRQIRUPDGD�

SRU FLDQRSURSLO�PHWLOSROLVLOR[DQR�� OD� FXDO� IXH� GLVHxDGD� SDUD� OD� VHSDUDFLyQ� GH�

)$0(V��&RPR�JDV�DFDUUHDGRU�VH�XWLOL]y�KHOLR��

/DV� FRQGLFLRQHV� GH� DQiOLVLV� IXHURQ� HVWDEOHFLGDV� SUHYLDPHQWH� HQ� HO�

ODERUDWRULR�GH�SURGXFWRV�GH�RULJHQ�PDULQR�GH�&,$'�



��

)LJXUD����&URPDWyJUDIR�GH�JDVHV�FRQ�GHWHFWRU�GH�LRQL]DFLyQ�GH�IODPD��&*�),'��
$JLOHQW�7HFKQRORJ\��PRGHOR�����1�QHWZRUN�*&�6\VWHP��FRQ�DXWRLQ\HFWRU�



��

�� 6H�LQ\HFWDURQ���ȝ/�GH�PXHVWUD��SRU�GXSOLFDGR��

�� /D�WHPSHUDWXUD�GHO�LQ\HFWRU�IXH�GH�����&�

�� /D� WHPSHUDWXUD� LQLFLDO� GH� OD� FROXPQD� IXH� GH� ���&�� OD� FXDO� DXPHQWy�

���&�SRU�PLQXWR��KDVWD�DOFDQ]DU�����&�

�� /XHJR�� OD� WHPSHUDWXUD� DXPHQWy����&�SRU�PLQXWR�� KDVWD�����&��8QD�

YH]� DOFDQ]DGD� HVWD� WHPSHUDWXUD�� SHUPDQHFLy� VLQ� YDULDFLyQ� SRU� ���

PLQXWRV�

�� /D�WHPSHUDWXUD�GHO�GHWHFWRU�IXH�GH�����&�

�� /D�GXUDFLyQ�GH�OD�FRUULGD�FURPDWRJUiILFD�IXH�GH����PLQXWRV

$QiOLVLV�GH�&URPDWRJUDPDV

3DUD�OD�FRUUHFWD�LGHQWLILFDFLyQ�GH�ORV�iFLGRV�JUDVRV SUHVHQWHV�HQ�ODV�PXHVWUDV��

VH� FRPSDUDURQ� ORV� WLHPSRV� GH� UHWHQFLyQ� GH� FDGD� VHxDO� REWHQLGD� HQ� HO�

FURPDWRJUDPD��FRQ�HO�WLHPSR�GH�UHWHQFLyQ�GH�XQ�HVWiQGDU�FRPHUFLDO�GH�QRPEUH�

���)$0(�0L[70��GH�OD�PDUFD�6XSHOFR��HO�FXDO�FRQWLHQH�XQD�PH]FOD�GH����iFLGRV�

JUDVRV�GH�HQWUH���\����FDUERQRV��VDWXUDGRV��PRQRLQVDWXUDGRV�\�SROLLQVDWXUDGRV��

/D�FRPSRVLFLyQ�GHO�HVWiQGDU�VH�PXHVWUD�HQ�OD�WDEOD�,,��

8QD� YH]� LGHQWLILFDGRV� ODV� VHxDOHV�� VH� GHWHUPLQy� OD� SURSRUFLyQ� ���� GH�

FDGD� iFLGR� JUDVR� SUHVHQWH� HQ� OD�PXHVWUD� XWLOL]DQGR� HO� SURJUDPD� ([FHO� ������

3ULPHUDPHQWH�VH�FDOFXOy�OD�VXPDWRULD�GHO�iUHD�GH�WRGRV�ORV�SLFRV�\�VH�REWXYR�HO�

SURPHGLR� GH� ORV� GXSOLFDGRV� GH� FDGD� PXHVWUD�� $� SDUWLU� GH� HVWH� FiOFXOR�� VH�

GHWHUPLQy�HO�SRUFHQWDMH�GH�FDGD�iFLGR�JUDVR�

3RVWHULRUPHQWH��VH�VHOHFFLRQDURQ� ORV�iFLGRV�JUDVRV�TXH�VH� LQFOXLUtDQ�HQ�

HO� DQiOLVLV� HVWDGtVWLFR�� FRQ� EDVH� HQ� ORV� VLJXLHQWHV� FULWHULRV�� ��� SUHVHQFLD� HQ�

WRGDV� ODV�PXHVWUDV�� ��� HVTXHOHWR� FDUERQDGR� GH� HQWUH� ��� \� ��� FDUERQRV� \� ���

Q~PHUR�SDU�GH�FDUERQRV�HQ� OD�PROpFXOD��(V� LPSRUWDQWH� UHVDOWDU�TXH��DTXHOODV�

PXHVWUDV�TXH�QR�FXPSOLHURQ�FRQ�HO�SULPHU�FULWHULR��IXHURQ�H[FOXLGDV�GHO�DQiOLVLV�



��

7DEOD�,,��&RPSRVLFLyQ�GHO�HVWiQGDU����)$0(�0L[70��6XSHOFR�

6HxDO $* 1RWDFLyQ�FRUWD

� $F��%XWtULFR &���

� $F��&DSURLFR &���

� $F��&DSUtOLFR &���

� $F��&iSULFR &����

� $F��8QGHFDQRLFR &����

� $F��/iXULFR &����

� $F��7ULGHFDQyLFR &����

� $&��0LUtVWLFR &����

� $F��0LULVWROHLFR &�����Q��

�� $F��3HQWDGHFDQRLFR &����

�� $F��=����3HQWDGHFHQyLFR &����

�� $F��3DOPtWLFR &����

�� $F��3DOPLWROpLFR &�����Q��

�� $F��+HSWDGHFDQyLFR &����

�� $F��=����+HSWDGHFHQyLFR &�����

�� $F��(VWHiUFLR &����

�� $F��(OiLGLFR &�����Q���(

�� $F��2OpLFR &�����Q���=

�� $F��/LQROHOiLGLFR &�����Q���(

�� $F��/LQROHLFR &�����Q���=

�� $F��$UDTXtGLFR &����

�� $F��*DPPD�OLQROpQLFR &�����Q��

�� $F��=����(LFRVHQRLFR &�����Q��

�� $F��$OID�OLQROpQLFR &�����Q��

�� $F��+HQHLFRVDQyLFR &����

�� $F��=����=����(LFRVDGLHQyLFR &�����Q��

�� $F��%HKpQLFR &����

�� $F��=����=�����=����(LFRVDWULHQyLFR &�����Q��

�� $F��(U~FLFR &�����Q��

�� $F��=�����=�����=����(LFRVDWULHQyLFR &�����Q��

�� $F��$UDTXLGyQLFR &�����Q��

�� $F��7ULFRVDQyLFR &����

�� $F��=�����=����'RFRVDGLHQyLFR &�����Q��

�� $F��/LJQRFpULFR &����

�� $F��=����=����=�����=�����=����(LFRVDSHQWDHQyLFR &�����Q��

�� $F��1HUYyQLFR &�����Q��

�� $F��=����=����=�����=�����=�����=����'RFRVDKH[DHQyLFR &�����Q��



��

$� SDUWLU� GH� HVWD� VHOHFFLyQ�� VH� HVWDEOHFLy� XQ� DOJRULWPR� HQ� HO� VLVWHPD�

RSHUDWLYR� ([FHO�� PHGLDQWH� HO� FXDO� VH� DMXVWy� OD� SURSRUFLyQ� GH� iFLGRV� JUDVRV��

VLHQGR�HO������OD�VXPDWRULD�GH�WRGRV�ORV�iFLGRV�JUDVRV�VHOHFFLRQDGRV�SDUD�HO�

DQiOLVLV��/RV�SDUiPHWURV�GH�iFLGRV�JUDVRV�VH�PXHVWUDQ�HQ�OD�WDEOD�,,,�

([DPHQ�GH�6HQVLELOL]DFLyQ

/D�SURGXFFLyQ�GH�DQWLFXHUSRV� ,J(�HVSHFtILFRV�FRQWUD�DOHUJHQRV��HV� OD�SULQFLSDO�

FDUDFWHUtVWLFD� ILVLRSDWROyJLFD� GH� ODV� HQIHUPHGDGHV� DOpUJLFDV� �$EEDV� \� FRO���

�������3DUD�OD�GHWHFFLyQ�GH�VHQVLELOL]DFLyQ�DOpUJLFD��VH�UHDOL]y�HO�WHVW�FXDOLWDWLYR�

3KDGLDWRS��� HQ� HO� HTXLSR� DXWRPDWL]DGR� ,PPXQR&$3� ����� �)LJXUD� ���� (VWD�

PHWRGRORJtD� HVWi� EDVDGD� HQ� XQ� (/,6$� �VLJODV� HQ� LQJOpV� GH� (Q]LPH� /LQNHG�

,PPXQRVRUEHG� $VVD\�� HQ� ViQGZLFK� �)LJXUD� ����� GRQGH� OD� PDWUL]� WLHQH� XQD�

PH]FOD� GH� DOpUJHQRV� UHOHYDQWHV� XQLGD� GH� IRUPD� FRYDOHQWH� D� OD� IDVH� VyOLGD�

�PDWUL]�GH�FHOXORVD�DFWLYDGD�FRQ�EURPXUR�GH�FLDQyJHQR���TXH�UHDFFLRQD�FRQ�OD�

,J(�HVSHFtILFD�GH�OD�PXHVWUD�GH�VXHUR�����ȝ/��HQ�HVWXGLR��'HVSXpV�GH�HOLPLQDU�

OD� ,J(�QR�HVSHFtILFD�PHGLDQWH� ODYDGR�� VH� LQFXED� FRQ����ȝ/�GH� OD� VROXFLyQ�GH�

FRQMXJDGR��DQWLFXHUSRV�FRQWUD�,J(�PDUFDGRV�FRQ�HQ]LPDV���(O�DQWLFXHUSR�DQWL�

,J(�QR�XQLGR�PDUFDGR�FRQ�HQ]LPDV�HV�HOLPLQDGR�\�OD�PH]FOD�GH�XQLyQ�VH�LQFXED�

FRQ����ȝ/�GH�XQ�DJHQWH�GHVDUUROODGRU�GH�IOXRUHVFHQFLD��'HVSXpV�VH�DxDGHQ�����

ȝ/�GH� VROXFLyQ�GH�SDUDGD�GH� UHDFFLyQ�� VH�PLGH� OD� IOXRUHVFHQFLD��&XDQWR�PiV�

HOHYDGD� VHD� OD� IOXRUHVFHQFLD�� PiV� ,J(� HVSHFtILFD� KDEUi� HQ� OD� PXHVWUD�� /D�

SUXHED� VH� UHDOL]D� XWLOL]DQGR� HO� FDOLEUDGRU� ����� .8�O� GH� ,J(� HVSHFtILFD� FRPR�

SXQWR�GH�FRUWH�

(VWH�PpWRGR�WLHQH�XQD�VHQVLELOLGDG�GHO�����\�XQD�HVSHFLILFLGDG�GHO������

3RU� OR� WDQWR�HV�XQ� WHVW�YiOLGR�FRPR�SULPHU�HVFDOyQ�SDUD�FRQILUPDU�R�H[FOXLU� OD�

SUHVHQFLD� GH� VHQVLELOL]DFLyQ PHGLDGD� SRU� ,J(�� (O� UHVXOWDGR� SHUPLWH� LGHQWLILFDU�

RSRUWXQDPHQWH�� OD�SUHVHQFLD�GH�VHQVLELOL]DFLyQ�DOpUJLFD��D~Q�DQWHV�GH�TXH� ORV�

VtQWRPDV�DSDUH]FDQ��$GHPiV�GH�TXH�HQ�FRQMXQWR�FRQ�OD�SUHVHQFLD�GH�DOJ~Q�
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7DEOD�,,,� 3DUiPHWURV�GH�iFLGRV�JUDVRV�

3DUiPHWUR &iOFXOR

3RUFHQWDMH�GH�iFLGRV�JUDVRV�VDWXUDGRV�

���$*6�

6XPDWRULD�GHO�SRUFHQWDMH�GH�iFLGR�PLUtVWLFR��&�������

iFLGR�SDOPtWLFR��&�������iFLGR�HVWHiULFR��&������\�iFLGR�

DUDTXtGLFR��&������

3RUFHQWDMH�GH�iFLGRV�JUDVRV�

PRQRLQVDWXUDGRV���$*0,�

6XPDWRULD�GHO�SRUFHQWDMH�GH�iFLGR�SDOPLWROpLFR��&�����

Q�����iFLGR�HOiLGLFR��&�����Q����(���iFLGR�ROHLFR��&�����

Q����=��\�iFLGR����HLFRVHQyLFR��&�����Q����

3RUFHQWDMH�GH�iFLGRV�JUDVRV�

SROLLQVDWXUDGRV����$*3,�

6XPDWRULD�GHO�SRUFHQWDMH�GH�/$��$/$��*/$��'*/$��$$��

(3$��'+$��iFLGR�GRFRVDWHWUDHQyLFR��'7$��&�����Q�����

iFLGR�GRFRVDSHQWDHQyLFR��'3$��&�����Q�����iFLGR�

GRFRVDSHQWDHQyLFR��'3$��&�����Q����\�iFLGR��������

HLFRVDGLHQyLFR��&�����Q����

3RUFHQWDMH�GH�iFLGRV�JUDVRV�DOWDPHQWH�

LQVDWXUDGRV���$*$,�

6XPDWRULD�GHO�SRUFHQWDMH�GH�(3$��$$��'+$��'7$��'3$�

Q���\�'3$�Q���

3URSRUFLyQ�GH�Q��
6XPDWRULD�GHO�SRUFHQWDMH�GH�/$��*/$��'*/$��$$��'7$�

Q���\�'3$�Q���

3URSRUFLyQ�GH�Q��
6XPDWRULD�GHO�SRUFHQWDMH�GH�$/$��(3$��'+$�\�'3$�Q�

��

/$�$/$ &RFLHQWH�GHO�SRUFHQWDMH�GH�/$�\�$/$

$$�(3$ &RFLHQWH�GHO�SRUFHQWDMH�GH�$$�\�(3$�

ËQGLFH�GH�2PHJD�� 6XPDWRULD�GHO�SRUFHQWDMH�GH�(3$�\�'+$�

2PHJD����2PHJD�� &RFLHQWH�GH�OD�SURSRUFLyQ�GH�Q���\�SURSRUFLyQ�GH�Q��
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)LJXUD����(TXLSR�DXWRPDWL]DGR�,PPXQR&$3�����

)LJXUD�����(/,6$�HQ�VDQGZLVK�
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VLJQR� R� VtQWRPD� DWySLFR� �SRU� HMHPSOR�� GHUPDWLWLV� DWySLFD��� SHUPLWH� XQD�

LQWHUYHQFLyQ� WHPSUDQD�VREUH�HO� IHQyPHQR�GH� OD� ³PDUFKD�DOpUJLFD´� �6DQGHHS�\�

FRO���������

$QiOLVLV�(VWDGtVWLFR

/RV�UHVXOWDGRV�VH�DQDOL]DURQ�FRQ�HO�SURJUDPD 6366�����,%0�������6H�XWLOL]DURQ�

PHGLGDV�GH� WHQGHQFLD�FHQWUDO� �PHGLD�\�SURPHGLR��SDUD� UHVXPLU� ORV�YDORUHV�GH�

ODV�YDULDEOHV�FXDQWLWDWLYDV��3RU�VX�SDUWH��ODV�YDULDEOHV�FXDOLWDWLYDV�VH�UHVXPHQ�HQ�

IRUPD�GH�IUHFXHQFLDV��SRUFHQWDMH��FRQ�UHVSHFWR�D�OD�SREODFLyQ�JHQHUDO�R�D�FDGD�

XQR�GH�ORV�JUXSRV��6H�XWLOL]y� OD�SUXHED�QR�SDUDPpWULFD�GH�8�GH�0DQQ�:KLWQH\�

SDUD�HYDOXDU�ODV�GLIHUHQFLDV�HQWUH�ORV�JUXSRV�



��

5(68/7$'26�<�',6&86,Ï1

(VWH�HV�HO�SULPHU�HVWXGLR��D�QLYHO�QDFLRQDO��HQ�HO�FXDO�VH�FRPSDUDQ�ORV�QLYHOHV�

GH�iFLGRV�JUDVRV�Q���\�Q���GH�LQGLYLGXRV�VHQVLELOL]DGRV�\�QR�VHQVLELOL]DGRV�

3REODFLyQ�GH�(VWXGLR

6H� LQLFLy�FRQ�XQ� WRWDO�GH����YROXQWDULRV�TXH� IXHURQ� LQYLWDGRV�D�SDUWLFLSDU�HQ�HO�

HVWXGLR�� 1R� REVWDQWH�� ��� GH� HOORV� IXHURQ� H[FOXLGRV� GHELGR� D� ORV� FULWHULRV GH�

LQFOXVLyQ�\�GH�H[FOXVLyQ��7RPDQGR�HQ�FRQVLGHUDFLyQ�ORV�UHVXOWDGRV�GHO�SHUILO�GH�

iFLGRV� JUDVRV�� VH� H[FOX\y� GHO� DQiOLVLV� D� �� YROXQWDULRV� PiV�� DGHPiV�� XQ�

YROXQWDULR�GHFLGLy�DEDQGRQDU�HO�HVWXGLR�SRU�PRWLYRV�SHUVRQDOHV��

/XHJR�GHO�SURFHVR�GH�VHOHFFLyQ�GH�SDUWLFLSDQWHV��VH�LQFOX\y�HQ�HO�HVWXGLR��

D� ��� DGXOWRV�� WRGRV� HOORV� KDELWDQWHV� GH� OD� FLXGDG� GH� +HUPRVLOOR�� 6RQRUD�� /D�

HGDG�SURPHGLR�GH�OD�SREODFLyQ�IXH�GH����DxRV��FRQ�XQ�UDQJR�GH����D����DxRV��

/D�PD\RU�SDUWH�GH�ORV�LQGLYLGXRV����������IXHURQ�GH�VH[R�IHPHQLQR��\�OD�PHQRU�

SDUWH�� ��� ������GH� VH[R�PDVFXOLQR�� /D� HGDG�PHGLD� SRU� VH[R� IXH� GH����DxRV�

SDUD�ORV�KRPEUHV�\����SDUD�ODV�PXMHUHV�

(O����������GH�OD�SREODFLyQ�SHUWHQHFH�DO�JUXSR�pWQLFR�PHVWL]R��\�HO�����

����UHVWDQWH��3HUWHQHFHQ DO�JUXSR�FDXFiVLFR��(O����������GH�OD�SREODFLyQ�QDFLy�

HQ�HO�HVWDGR�GH�6RQRUD�����HQ�(VWDGRV�8QLGRV�GH�$PpULFD��(8$��\��������HQ�

6LQDORD��/D�PD\RU�SDUWH�GH�ORV�LQGLYLGXRV�����������KDELWDQ�HQ�]RQDV�XUEDQDV��

\�SUHVHQWDQ�XQ�DOWR�JUDGR�GH�HVFRODULGDG��SXHV�HO����������KD�HVWXGLDGR�SRU����

DxRV R�PiV��/DV�RFXSDFLRQHV�PiV�IUHFXHQWHV�HQ�OD�SREODFLyQ�IXHURQ��HVWXGLDQWH��

���������\�SURIHVLRQLVWD�����������

(Q� FXDQWR� DO� HVWDWXV� VRFLRHFRQyPLFR�� OD�PD\RU� SDUWH� GH� ORV� LQGLYLGXRV�

>���� ����@� UHSRUWDURQ� XQ� HVWDWXV� PHGLR�� /D� WRWDOLGDG� GH� ODV� FDUDFWHUtVWLFDV

VRFLR�GHPRJUiILFDV�GH�OD�SREODFLyQ�VH�UHVXPHQ�HQ�OD�WDEOD�,9�
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7DEOD�,9��&DUDFWHUtVWLFDV�VRFLR�GHPRJUiILFDV�GH�OD�SREODFLyQ�GH�HVWXGLR�

3REODFLyQ�WRWDO 6HQVLELOL]DGRV 1R�VHQVLELOL]DGRV

Q �� �� ��

6H[R�K>P@ ������ ������ ������

(GDG� ���������� ������������ ������������

*UXSR�pWQLFR

0HVWL]R �������� �������� ��������
&DXFiVLFR ������� ������� ������

*UXSR�VDQJXtQHR
$�SRVLWLYR �������� ������� ��������
%�SRVLWLYR ������� ������� �������
%�QHJDWLYR ������ ��� ������
��SRVLWLYR �������� �������� ���������
$%�QHJDWLYR ������ ����� ���

/XJDU�GH�QDFLPLHQWR
6RQRUD �������� �������� ��������
6LQDORD ������ ������ ������
'XUDQJR ������ ��� ������
3XHEOD ������ ������ ���
%DMD�&DOLIRUQLD ������ ��� ������
') ������ ������ ���
0RQWHUH\ ������ ��� ������
(8$ ������ ������ ������

ÈUHD�GH�UHVLGHQFLD
8UEDQD �������� ��������� ��������
6XEXUEDQD ������ ��� ������

(VFRODULGDG

��D����DxRV �������� ������� ��������
!����DxRV �������� �������� �������

2FXSDFLyQ
(VWXGLDQWH ��� ���� �������� ��������
3URIHVLRQLVWD �������� �������� ��������
(PSOHDGR ������ ������ �������
$PD�GH�FDVD ������ ������ �����
'RFHQWH ������ ������ ���
&RQVWUXFFLyQ ������ ��� ������
2EUHUR ������ ��� ������
&RPHUFLDQWH ������ ������ ���
1LQJXQD ������ ������ ���

1LYHO�VRFLRHFRQyPLFR

$OWR ������ ������ ������
0HGLR� �������� �������� ��������
%DMR ������ �� ��� �� ���

')��'LVWULWR�)HGHUDO��(8$��(VWDGRV�8QLGRV�GH�$PpULFD�
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$QiOLVLV�%LRTXtPLFR�\�&LWRPHWUtD�+HPiWLFD

(O�DQiOLVLV�ELRTXtPLFR�\�OD�FLWRPHWUtD�KHPiWLFD�IXHURQ�UHDOL]DGRV�SDUD�HYDOXDU�HO�

HVWDGR�GH�VDOXG�JHQHUDO�GH�ORV�LQGLYLGXRV��\�FRQ�EDVH�HQ�ORV�UHVXOWDGRV�GH�HVWH�

DQiOLVLV�\�ORV�FULWHULRV�GH�LQFOXVLyQ�\�H[FOXVLyQ�HVWDEOHFLGRV�SDUD�FDGD�JUXSR��VH�

VHOHFFLRQy� D� ORV� SDUWLFLSDQWHV� �WDEOD� 9�� 3RU� OR� WDQWR�� ORV� LQGLYLGXRV� FRQ�

UHVXOWDGRV� IXHUD�GHO� UDQJR�QRUPDO�HQ� ODV�GLYHUVDV�GHWHUPLQDFLRQHV� UHDOL]DGDV��

IXHURQ� H[FOXLGRV� GHO� HVWXGLR�� 3RU� OR� DQWHULRU�� VH� FRQVLGHUD� � TXH� OD� SREODFLyQ�

VHOHFFLRQDGD�HV�³DSDUHQWHPHQWH�VDQD´�

([DPHQ�&RSURSDUDVLWRVFySLFR

(O�DQiOLVLV�FRSURSDUDVLWRVFySLFR�GH�OD�SREODFLyQ�GH�HVWXGLR�DUURMy�ORV�UHVXOWDGRV�

VLJXLHQWHV�� �� LQGLYLGXRV�� SUHVHQWDURQ� TXLVWHV� SDUDVLWDULRV�� /RV� TXLVWHV�

SDUDVLWDULRV�REVHUYDGRV�IXHURQ��*LDUGLD�ODPEOLD �HQ�XQR�GH�ORV�FDVRV���DVt�FRPR�

OD� FRORQL]DFLyQ� VLPXOWiQHD� SRU� � (QGROLPD[� QDQD \� %ODVWRFLVWLV� KRPLQLV �HQ� ��

SDUWLFLSDQWHV���(O�SULPHUR�GH�HOORV��IXH�H[FOXLGR��GHELGR�D�TXH�*��ODPEOLD HV�XQ�

SDUiVLWR�SDWyJHQR��\�HO�KDOOD]JR�GH�TXLVWHV�HQ�KHFHV� IHFDOHV�GH�SDFLHQWHV��HV�

LQGLFDWLYR�GH�JLDUGLDVLV��'tD]�&DUERQHOO�\�)HUQiQGH]�$ORQVR�%DUURMR���������

6H� GHFLGLy� LQFOXLU� D� ORV� SDUWLFLSDQWHV� FRORQL]DGRV� SRU� (�� QDQD \� %��

KRPLQLV��\D�TXH�D�pVWRV�VH�OHV�FRQVLGHUD�SDUiVLWRV�FRPHQVDOHV��HV�GHFLU��QR�VRQ�

SDWRJpQLFRV�\�QLQJXQR�SUHVHQWD�PLJUDFLyQ�YLVFHUDO��SRU�OR�TXH��VX SUHVHQFLD��QR�

DIHFWD�ORV�FULWHULRV�GH�LQFOXVLyQ�GHO�SUHVHQWH�WUDEDMR�

6HQVLELOL]DFLyQ�$OpUJLFD

/D� VHQVLELOL]DFLyQ� DOpUJLFD� IXH� GHWHUPLQDGD� PHGLDQWH� HO� WHVW� FXDOLWDWLYR�

3KDGLDWRS��� HO� FXDO� SHUPLWH� GHWHFWDU� OD� SUHVHQFLD� GH� DQWLFXHUSRV� ,J(�

HVSHFtILFRV�IUHQWH�D�XQ�SDQHO�GH�DOHUJHQRV�FRPXQHV��/RV�UHVXOWDGRV�REWHQLGRV
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7DEOD�9� $QiOLVLV�ELRTXtPLFR�\�FLWRPHWUtD�KHPiWLFD�GH�ORV�JUXSRV�GH�
HVWXGLR��

6HQVLELOL]DGRV�

�Q ���

1R�VHQVLELOL]DGRV�

�Q ���
S

*OXFRVD��PJ�G/� �������� ������ �����

8UHD��PJ�G/� ���������� �������� �����

ÈFLGR�~ULFR��PJ�G/� ��������� �������� �����

&UHDWLQLQD��PJ�G/� ���������� ������� �����

&ROHVWHURO��PJ�G/� ���������� ������ �����

7ULJOLFpULGRV��PJ�G/� ��������� ����� �����

(ULWURFLWRV��0�ȝ/� ���������� �������� �����

+HPRJORELQD��J�G/� ���������� �������� �����

+HPDWRFULWR���� ���������� ������ �����

9&0��I/� ����������� �������� �����

+&0��J�G/� ��������� �������� �����

5':���� �������� �������� �����

/HXFRFLWRV��.�ȝ/� ��������� �������� �����

%DVyILORV ������� ����� �����

(RVLQyILORV �������� ������ ����

%DQGD �������� ������ �����

1HXWUyILORV ���������� �������� ����

/LQIRFLWRV ���������� �������� �����

0RQRFLWRV ��������� ������ �����

3ODTXHWDV ��������� ������ �����

930 ��������� ������� �����

9&0�� YROXPHQ� FRUSXVFXODU� PHGLR�� +&0�� KHPRJORELQD� FRUSXVFXODU�
PHGLD��930��YROXPHQ�SODTXHWDULR�PHGLR�
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LQGLFDQ� TXH� GHO� WRWDO� GH� OD� SREODFLyQ� HVWXGLDGD� ���� LQGLYLGXRV��� ��� ��������

SUHVHQWDQ� VHQVLELOL]DFLyQ� DOpUJLFD�� HV� GHFLU� OD� SUXHED 3KDGLDWRS�� UHVXOWy�

SRVLWLYD�SDUD�ORV�DOHUJHQRV�FRQWHQLGRV�HQ�HO�SDQHO��)LJXUD�����

/D� SUHYDOHQFLD� GH� VHQVLELOL]DFLyQ� DOpUJLFD� HQFRQWUDGD� HQ� HO� SUHVHQWH�

HVWXGLR�FRQFXHUGD�FRQ�OD�SUHYDOHQFLD�UHSRUWDGD�D�QLYHO�JOREDO��3DZDQNDU�\�FRO���

������ =XEHOGtD� \� FRO��� ������� \� FRQ� OD� SUHYDOHQFLD� HQFRQWUDGD� HQ� HVWXGLRV�

UHDOL]DGRV�HQ�QXHVWUR�SDtV��/ySH]�3pUH]�\�FRO����������6L�ELHQ�OD�VHQVLELOL]DFLyQ�

DOpUJLFD�QR�HV�FRQVLGHUDGD�XQD�HQIHUPHGDG��$EEDV�\�FRO����������FRQVWLWX\H�HO�

SULQFLSDO� IDFWRU� GH� ULHVJR� SDUD� HO� GHVDUUROOR GH� PDQLIHVWDFLRQHV� FOtQLFDV� GH�

DOHUJLD��)XUXMHKOP�\�FRO����������SRU�OR�FXDO��VX�KDOOD]JR�HV�GH�VXPD�LPSRUWDQFLD�

SDUD�HO�PDQWHQLPLHQWR�GH�OD�VDOXG�GHO�SDFLHQWH�

&RPR� VH� PXHVWUD� HQ� OD� WDEOD� 9�� OD� ~QLFD� GLIHUHQFLD� HVWDGtVWLFDPHQWH�

VLJQLILFDWLYD� HQ� ORV� UHVXOWDGRV� GH� ODERUDWRULR� GH� ORV� JUXSRV� GH� HVWXGLR� VRQ�� HO�

FRQWHR�GH�HRVLQyILORV�����������\�����������S �������\�HO�FRQWHR�GH�QHXWUyILORV�

VHJPHQWDGRV� ������������\��������������(VWH�KDOOD]JR�HV�FRQVLVWHQWH�FRQ�HO�

FRQRFLPLHQWR�UHVSHFWR�D�ORV�PHFDQLVPRV�GH�ODV�HQIHUPHGDGHV�DOpUJLFDV��SXHV�

VH�VDEH�TXH�HV�FRP~Q�HQFRQWUDU�FLIUDV�HOHYDGDV�GH�HRVLQyILORV�\��HQ�RFDVLRQHV��

QHXWUyILORV��HQ�SDFLHQWHV�DOpUJLFRV��)DMW��\�:HQ]HO���������1R�REVWDQWH��KD\�TXH�

VHxDODU� TXH�� GHELGR� D� ORV� FULWHULRV� GH� LQFOXVLyQ� \� H[FOXVLyQ�� QLQJXQR� GH� ORV�

SDFLHQWHV�SUHVHQWy�FLIUDV�GH�HRVLQyILORV�R�QHXWUyILORV�VXSHULRUHV�D�ORV�YDORUHV�GH�

UHIHUHQFLD��SRU�OR�TXH�

3HUILO�GH�ÈFLGRV�*UDVRV

(Q�OD�WDEOD�9,�VH�PXHVWUDQ�ORV����iFLGRV�JUDVRV�VHOHFFLRQDGRV�SDUD�UHDOL]DU�HO��

DQiOLVLV�GHO�SHUILO� GH�iFLGRV�JUDVRV�� FRQ�VX� UHVSHFWLYR� WLHPSR�GH� UHWHQFLyQ��(O�

SULQFLSDO� FULWHULR� GH� VHOHFFLyQ� IXH�� TXH� HO� iFLGR� JUDVR� VHOHFFLRQDGR� HVWXYLHUD�

SUHVHQWH� HQ� OD� PD\RU� FDQWLGDG� GH� PXHVWUDV� SRVLEOHV�� /DV� PXHVWUDV� TXH�

SUHVHQWDURQ�PHQRU�R�PD\RU�YDULHGDG�GH�iFLGRV�JUDVRV��IXHURQ�H[FOXLGDV�GHO�



��

)LJXUD����� 3UHYDOHQFLD�GH�VHQVLELOL]DFLyQ�DOpUJLFD�HQ�OD�SREODFLyQ�GH�HVWXGLR�



��

7DEOD�9,��ÈFLGRV�JUDVRV�LQFOXLGRV�HQ�HO�DQiOLVLV�

ÈFLGR�*UDVR 1RPEUH 7LHPSR�GH�5HWHQFLyQ

� &���� $F��0LUtVWLFR ������

� &���� $F��3DOPtWLFR ������

� &�����Q�� $F��3DOPLWROHLFR ������

� &���� $F��(VWHiULFR ������

� &�����Q��W $F��(ODtGLFR ������

� &�����Q�� $F��2OHLFR ������

� &�����Q�� /$ ������

� &���� $F��$UDTXtGLFR ������

� &�����Q�� $F��*DPPD�OLQROpQLFR ������

�� &�����Q�� $F��=����HLFRVHQyLFR ������

�� &�����Q�� $/$ ����

�� &�����Q�� $F��=�����=����HLFRVDGLHQyLFR �����

�� &�����Q�� $F��'LKRPR�JDPPD�OLQROpQLFR ������

�� &�����Q�� $F��$UDTXLGyQLFR �����

�� &�����Q�� (3$ ������

�� &�����Q�� $F��'RFRVDWHWUDQyLFR ������

�� &�����Q�� $F��'RFRVDSHQWDQyLFR ������

�� &�����Q�� $F��'RFRVDSHQWDQyLFR ������

�� &�����Q�� '+$ ������

$/$��iFLGR�Į�OLQROpQLFR��'+$��iFLGR�GRFRVDKH[DHQyLFR��(3$��iFLGR�

HLFRVDSHQWDHQyLFR��/$��iFLGR�OLQROHLFR



��

DQiOLVLV��&RQFUHWDPHQWH����GH�ODV�PXHVWUDV�SUHVHQWy�XQD�PD\RU�YDULHGDG�GH�

iFLGRV�JUDVRV�\���PXHVWUDV�PiV�RVWHQWDURQ�XQD�YDULHGDG�LQIHULRU�DO�UHVWR���(Q�

ODV�ILJXUDV����\�����VH�SUHVHQWDQ�ORV�FURPDWRJUDPDV�FRUUHVSRQGLHQWHV�D�XQ�

LQGLYLGXR�VHQVLELOL]DGR�\�D�XQR�QR�VHQVLELOL]DGR�

(Q�FRQWUDVWH�FRQ� OR�HVSHUDGR� \�FRQ� OR� UHSRUWDGR�HQ� OD� OLWHUDWXUD �+RII�\�

FRO��������� QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�HQWUH�

HO� FRQWHQLGR�GH�iFLGRV�JUDVRV�Q��� \�Q���GH� ORV�JUXSRV�GH�HVWXGLR �7DEOD�9,,���

(VWR SXHGH� GHEHUVH� D� YDULRV� IDFWRUHV�� WDOHV� FRPR�� HO� WDPDxR� UHGXFLGR� GH� OD�

PXHVWUD� R� OR� HVWULFWR� GH� ORV� FULWHULRV� GH� LQFOXVLyQ� \� H[FOXVLyQ�� TXH� SXGLHURQ�

KDEHU�SURSLFLDGR�OD�IRUPDFLyQ�GH�XQD�SREODFLyQ�H[WUHPDGDPHQWH�KRPRJpQHD��R�

D�HO�WLSR�GH�DOLPHQWDFLyQ�GH�ORV�LQGLYLGXRV��3RWDOOD�\�FRO����������

$GLFLRQDO� DO� SHUILO� GH� iFLGRV� JUDVRV�� VH� GHWHUPLQy� XQD� VHULH� GH�

SDUiPHWURV�UHODFLRQDGRV�FRQ�HO�HVWDWXV�GH�iFLGRV�JUDVRV��HQ�HO�FXDO�VH�SUHVHQWD�

XQD� SHUVSHFWLYD� JOREDO� GH� ODV� GLYHUVDV� FODVHV� \� IDPLOLDV� GH� iFLGRV� JUDVRV�

SUHVHQWHV� HQ� ODV� PXHVWUDV� DQDOL]DGDV�� (Q� OD WDEOD� 9,,,�� VH� PXHVWUD� OD�

FRPSDUDFLyQ�GH� ORV�SDUiPHWURV�GH�iFLGRV�JUDVRV�FDOFXODGRV�D�SDUWLU�GHO�SHUILO�

GH�iFLGRV�JUDVRV��

(O� KDOOD]JR� PiV� GHVWDFDEOH� HQ� HVWH� DSDUWDGR� HV� OD� GLIHUHQFLD�

HVWDGtVWLFDPHQWH� VLJQLILFDWLYD� HQWUH� OD� SURSRUFLyQ� GH� /$�$/$�� /RV� LQGLYLGXRV�

VHQVLELOL]DGRV� SUHVHQWDURQ� XQ� YDORU� VXSHULRU� DO� GH� ORV� LQGLYLGXRV� QR�

VHQVLELOL]DGRV��������\��������UHVSHFWLYDPHQWH��S �������

(VWH� UHVXOWDGR�HV� UHOHYDQWH SRUTXH�HV�FRQVLVWHQWH�FRQ� OR�SURSXHVWR�SRU�

%ODFN� \� 6KDUSH� HQ� OD� KLSyWHVLV� GH� ORV� iFLGRV� JUDVRV� (Q� HVWD� KLSyWHVLV� VH�

HVSHFXOD�TXH�HO�DOWR�FRQVXPR�GH�/$��FDUDFWHUtVWLFD�QRWDEOH�GH�OD�GLHWD�PRGHUQD�

RFFLGHQWDOL]DGD�� FRQWULEX\H� DO� HVWDEOHFLPLHQWR� GH� DOHUJLD�� PHGLDQWH� OD�

SUHSDUDFLyQ�GH�ODV�FRQGLFLRQHV�QHFHVDULDV�SDUD�VX�GHVDUUROOR��%ODFN�\�6KDUSH��

������ 6LHQGR��HQ�DPERV�JUXSRV��XQ�UHVXOWDGR�GHVIDYRUDEOH�



��

)LJXUD���� &URPDWRJUDPD�GH�XQ�LQGLYLGXR�QR�VHQVLELOL]DGR

)LJXUD���� &URPDWRJUDPD�GH�XQ�LQGLYLGXR�VHQVLELOL]DGR



��



��

7DEOD�9,,,� 3DUiPHWURV�GH�iFLGRV�JUDVRV�

3DUiPHWUR
*UXSR

Ɖ
1R�VHQVLELOL]DGR 6HQVLELOL]DGR

��$*6 ����� ����� Ϭ͘Ϯϯϵ
��$*0, ����� ����� Ϭ͘ϯϰϱ
��$*3, ����� ����� Ϭ͘Ϯϴϰ
��$*$, ����� ����� Ϭ͘ϯϬϲ

��RPHJD�� ����� ����� Ϭ͘ϲϮϳ
��RPHJD�� ���� ����� Ϭ͘ϭϵϴ
/$�$/$ ����� ����� Ϭ͘Ϭϰ
$$�(3$ ���� ���� Ϭ͘Ϯϲϲ

ËQGLFH GH�Q�� ���� ���� Ϭ͘ϮϬϭ
Q���Q�� ���� ���� Ϭ͘Ϯϰϯ

$*6��iFLGRV�JUDVRV�VDWXUDGRV�$*0,��iFLGRV�JUDVRV�PRQRLQVDWXUDGRV��$*3,��
iFLGRV�JUDVRV�SROLLQVDWXUDGRV��$*$,��iFLGRV�JUDVRV�DOWDPHQWH�LQVDWXUDGRV��/$��
iFLGR�OLQROHLFR��$/$��iFLGR�DOID�OLQROHQLFR��$$��iFLGR�DUDTXLGyQLFR��(3$��iFLGR�
HLFRVDSHQWDHQRLFR�



��

(O SDUiPHWUR�/$�$/$� LQGLFD�TXH�ORV�LQGLYLGXRV�VHQVLELOL]DGRV FRQVXPHQ�

FDQWLGDGHV� VXSHULRUHV� GH� /$�� HQ� FRPSDUDFLyQ� FRQ� ORV� LQGLYLGXRV� QR�

VHQVLELOL]DGRV��(VWR� VH�GHEH�D�TXH�HO�/$�SURYLHQH�~QLFD� \�H[FOXVLYDPHQWH�GH

IXHQWHV�DOLPHQWDULDV� FRPR� OR�VRQ� ORV�DFHLWHV�GH�RULJHQ�YHJHWDO \� ODV�FRPLGDV�

UiSLGDV �6HDUV�\�5LFRUGL���������1R�REVWDQWH��ORV�LQGLYLGXRV�QR�VHQVLELOL]DGRV�QR�

SUHVHQWDQ� XQD� SURSRUFLyQ� ySWLPD�� OD� FXDO� GHELHUD� VHU� FHUFDQD� D� � �YDQ� GHQ�

(OVHQ�\�FRO���������

8QD�GLHWD�ULFD�HQ�/$��LPSOLFD�TXH�pVWH VH�DFXPXOH�HQ�JUDQGHV�FDQWLGDGHV

HQ� ORV�GHSyVLWRV� WLVXODUHV �%RVPD�GHU�%RHU�\�FRO���������� WDO�FRPR�VH�REVHUYD�

HQ ORV� VXMHWRV GH� DPERV� JUXSRV� GH� HVWXGLR�� ORV� FXDOHV� SUHVHQWDQ� XQ� DOWR�

SRUFHQWDMH� GH� /$� HQ� VXV� HULWURFLWRV�� (VWR� SURYRFD TXH� OD� HILFLHQFLD� GH� OD�

FDVFDGD�GH�GHVDWXUDFLyQ�HORQJDFLyQ�GLVPLQX\D�� \�SRU�DGLFLyQ�� OD� IRUPDFLyQ�GH�

(3$�\�'+$�D�SDUWLU�GHO�$/$��0LPDO�5DWQD\DNH�\�*DOOL�������� /D�GLVIXQFLyQ�HV�

WDO�TXH��HO�$/$�LQJHULGR��HV�GHVYLDGR�FDVL�H[FOXVLYDPHQWH�D�ȕ�R[LGDFLyQ��GDQGR�

FRPR� UHVXOWDGR� EDMRV� QLYHOHV GH� iFLGRV� JUDVRV� Q��� HQ� JHQHUDO \� GH� $/$� HQ�

SDUWLFXODU� �&KLOWRQ� \� FRO��� ������� (VWH�HIHFWR� HV� FRQVLVWHQWH� FRQ� ORV� UHVXOWDGRV�

GHO� HVWXGLR�� SXHV� ORV� VXMHWRV� SUHVHQWDURQ� DOWD� SURSRUFLyQ� GH� /$� \� PX\� EDMD�

SURSRUFLyQ�GH�$/$�

6H�SLHQVD�TXH�HO�SULQFLSDO�PHFDQLVPR�PHGLDQWH�HO�FXDO�HO�/$�FRQWULEX\H�D�

OD�SDWRJpQHVLV�GH� OD�DOHUJLD�HV�����DXPHQWDQGR� OD�SURGXFFLyQ�GH�iFLGR�$$�� OR�

TXH� GHVHQFDGHQD� VX� DFXPXODFLyQ� HQ� ORV� GHSyVLWRV� FHOXODUHV�� \� ��� OD�

WUDQVIRUPDFLyQ� GHO� $$� HQGyJHQR� HQ� HLFRVDQRLGHV� SUR�DOHUJpQLFRV�� FRPR� OD�

3*(��\�HO�/7&��� ORV�FXDOHV�SDUWLFLSDQ�HQ�OD� LQGXFFLyQ�GHO�FDPELR�GH�LVRWLSR�D�

,J(� \� HQ� OD� GLIHUHQFLDFLyQ� GH� FpOXODV� HIHFWRUDV� FRPR� HRVLQyILORV� \�PDVWRFLWRV�

�6KHN� \� FRO�� ������� 6L� ELHQ�� HQ� HO� SUHVHQWH� HVWXGLR�� QR VH� FXDQWLILFDURQ� ORV�

QLYHOHV� GH� 3*(�� \� /7&�� GH� ORV� SDFLHQWHV�� ORV� UHVXOWDGRV� GHO� WHVW� GH�

VHQVLELOL]DFLyQ� DOpUJLFD� 3KDGLDWRS�� \� HO� FRQWHR� GH� HRVLQyILORV� HQ� VDQJUH�

SHULIpULFD�GH�ORV�LQGLYLGXRV�VHQVLELOL]DGRV��VRQ�FRQVLVWHQWHV�FRQ�ORV�PHFDQLVPRV�

DQWHV� PHQFLRQDGRV�� SXHV� ORV� LQGLYLGXRV� VHQVLELOL]DGRV� PRVWUDURQ� FLIUDV�



��

VXSHULRUHV�GH�HRVLQyILORV�HQ�VDQJUH�SHULIpULFD��DXQTXH�VLQ�PRVWUDU�HRVLQRItOLD�HQ�

QLQJ~Q�FDVR�

3RU�VX�SDUWH�� OD�SURSRUFLyQ�GH�$$�(3$��SDUiPHWUR�TXH�GD�XQ�LQGLFLR�GHO�

WLSR�GH�HLFRVDQRLGHV�SUHGRPLQDQWHV TXH�VRQ�SURGXFLGRV GXUDQWH�ODV�UHVSXHVWDV�

LQIODPDWRULDV��6HDUV�\�5LFRUGL���������(Q�HVWH�FDVR��HO�SDUiPHWUR� LQGLFD�TXH�HO�

SULQFLSDO�VXVWUDWR�GLVSRQLEOH�SDUD�OD�VtQWHVLV�GH�PHGLDGRUHV�OLStGLFRV HQ�DPERV�

JUXSRV� HV�HO�$$ �$UFHR�*LRUJDQD \�FRO����������

(O�tQGLFH�GH�RPHJD��� TXH�LQGLFD�OD�SURSRUFLyQ GH ORV�iFLGRV�JUDVRV�Q���

FRQ�PD\RU�UHOHYDQFLD�ELROyJLFD �(3$�\�'+$� FRQ�UHVSHFWR�D�ORV�iFLGRV�JUDVRV�

WRWDOHV� UHVXOWy� VHU� LQIHULRU� D� OR� FRQVLGHUDGR� VDOXGDEOH ������� �YRQ� 6FKDFN\��

������� SDUD� DPERV� JUXSRV� 3RU� OR� WDQWR�� OD� SREODFLyQ� FRPSOHWD SUHVHQWD XQD�

GHILFLHQFLD�HQ�iFLGRV�JUDVRV�Q���



��

&21&/86,21(6�<�5(&20(1'$&,21(6

(VWH�HV�HO�SULPHU�HVWXGLR� D�QLYHO�QDFLRQDO��HQ�HO�FXDO�VH�FRPSDUDQ�ORV�QLYHOHV�

GH�iFLGRV�JUDVRV�Q���\�Q���GH�LQGLYLGXRV�VHQVLELOL]DGRV�\�QR�VHQVLELOL]DGRV�

(Q�HO� SUHVHQWH� WUDEDMR� OD�SUHYDOHQFLD�GH�VHQVLELOL]DFLyQ�DOpUJLFD� IXH�GHO�

����� OR� FXDO� FRQFXHUGD� FRQ� OD� SUHYDOHQFLD� JOREDO� GH� HQIHUPHGDGHV� DOpUJLFDV�

HVWLPDGD�SRU� OD�RUJDQL]DFLyQ�PXQGLDO� GH� ODV�DOHUJLDV��:$2�SRU� VXV�VLJODV�HQ�

LQJOpV�

1R� VH� HQFRQWUDURQ� GLIHUHQFLDV� HQWUH� HO� SHUILO� GH� iFLGRV� JUDVRV� GH�

LQGLYLGXRV� VHQVLELOL]DGRV� \� QR� VHQVLELOL]DGRV�� SUHVHQWDQGR� DPERV� JUXSRV� XQ�

VHULR�GHVHTXLOLEULR�HQWUH�ORV�iFLGRV�JUDVRV�Q���\�Q��� 1R�REVWDQWH��OD�SURSRUFLyQ�

GH�/$�$/$�HQ ORV�HULWURFLWRV GH�ORV�LQGLYLGXRV�VHQVLELOL]DGRV VXSHULRU�D�OD�GH�ORV�

QR�VHQVLELOL]DGRV��

(VWH�~OWLPR�KDOOD]JR FRQFXHUGD FRQ� OR�SURSXHVWR GH OD�KLSyWHVLV�GH� ORV�

iFLGRV� JUDVRV GH� %ODFN� \� 6KDUSH�� OD� FXDO� SRVWXOD� TXH� HO� LQFUHPHQWR� HQ� OD�

SURSRUFLyQ�GH�WLVXODU�GH�/$��SXHGH�LQFUHPHQWDU�HO�ULHVJR�GH�GHVDUUROODU�DOHUJLD�

6H�UHFRPLHQGD DXPHQWDU�HO�Q~PHUR�GH�VXMHWRV�GH�HVWXGLR��SDUD�PHMRUDU�

HO� SRGHU� HVWDGtVWLFR�� \� SRGHU� H[WUDSRODU� ORV� UHVXOWDGRV� GHO� HVWXGLR� D� QLYHO�

SREODFLRQDO�



��

5()(5(1&,$6

$EEDV��$��.���/LFKWPDQ��$��+���3LOODL��6��������,QPXQRORJtD�&HOXODU�\�0ROHFXODU��

RFWDYD�HGLFLyQ��(OVHYLHU��%DUFHORQD��(VSDxD� ±

$UFHR� *LRUJDQD� /��� (YLD� $UFHR� 0�� $��� -LPpQH]� 6RWR� $��� ����� ,QIODPDFLyQ�

VLOHQFLRVD��5HFRPHQGDFLRQHV�SDUD�UHFRQRFHU�HO�HVWDGR�GH�VDOXG�ySWLPD�

HQ�SDFLHQWHV�TXLU~UJLFRV��&LU�3ODVW������� ��������

$UDXMR��3���,QJX\HQ��7��7���)UR\ODQG��/���:DQJ��-���.DQJ��-��;��������(YDOXDWLRQ�

RI� D� UDSLG�PHWKRG� IRU� WKH� TXDQWLWDWLYH� DQDO\VLV� RI� IDWW\� DFLGV� LQ� YDULRXV�

PDWULFHV��-�&KURPDWRJU��������������������

%DUQHV��3��-��������3DWKRSK\VLRORJ\�RI�DOOHUJLF�LQIODPPDWLRQ��,PPXQRO�5HY�������

��±���

%DVLRXQL�� 6��� 6WRFNHO��.��� )XKUPDQQ��+��� 6FKXPDQQ�� -�� ������ 3RO\XQVDWXUDWHG�

IDWW\� DFLG� VXSSOHPHQWV� PRGXODWH� PDVW� FHOO� PHPEUDQH� PLFURGRPDLQ�

FRPSRVLWLRQ��&HOO�,PPXQRO������������������

%HGROOD� %DUDMDV�� 0��� +HUQiQGH]� &ROtQ�� '�� '��� 6DLQ]� +HUQiQGH]�� -��� 0RUDOHV�

5RPHUR��-��������6HQVLELOL]DFLyQ�D�DOHUJHQRV�HQ�DGXOWRV�PH[LFDQRV�FRQ�

DVPD�� OD� H[SHULHQFLD� HQ� XQ� KRVSLWDO� HVFXHOD�� 5HY� $OHUJLD� 0H[�� �������

��������

%HVQDUG�$��*���7RJEH�'���*XLOORX�1���(UDUG�)���4XHVQLDX[��9���5\IIHO�%��������,/�

���DFWLYDWHG� GHQGULWLF� FHOOV� DUH� FULWLFDO� IRU� DOOHUJLF� DLUZD\� LQIODPPDWLRQ��

(XU�-�,PPXQRO���������������

%LVFKRII�� 6�� &�� ������ 5ROH� RI� PDVW� FHOOV� LQ� DOOHUJLF� DQG� QRQ�DOOHUJLF� LPPXQH�

UHVSRQVHV�� FRPSDULVRQ� RI� KXPDQ� DQG� PXULQH� GDWD�� 1DWXUH� 5HYLHZV�

LPPXQRO�������������



��

%ODQFKDUG� &��� 5RWKHQEHUJ� 0�� (�� ������ (RVLQRSKLOV�� PXOWLIXQFWLRQDO� DQG�

GLVWLQFWLYH�SURSHUWLHV��$GY�,PPXQRO��������������

%URFN�� 7�� *��� 3HWHUV�*ROGHQ�� 0�� ����� $FWLYDWLRQ� DQG� 5HJXODWLRQ� RI� &HOOXODU�

(LFRVDQRLG�%LRV\QWKHVLV��7KH6FLHQWLILF:RUOG-2851$/���������±����

%XOIRQH�3DXV�6���%DKUL�5�� ������0DVW� FHOOV� DV� UHJXODWRUV� RI� 7� FHOO� UHVSRQVHV��

)URQW�,PPXQRO��������������

%XUNH�� -�� (��� 'HQQLV�� (�� $�� ������ 3KRVSKROLSDVH� $�� VWUXFWXUH�IXQFWLRQ��

PHFKDQLVP��DQG�VLJQDOLQJ��-�/LSLG�5HV��������6���±6����

&KLOWRQ��)��+���0XUSK\��5��&���:LOVRQ��%��$���6HUJHDQW��6���$LQVZRUWK��+���6HHGV��

0�� &�� ������ 'LHW�*HQH� ,QWHUDFWLRQV� DQG� 38)$�0HWDEROLVP�� $� 3RWHQWLDO�

&RQWULEXWRU� WR� +HDOWK� 'LVSDULWLHV� DQG� +XPDQ� 'LVHDVHV�� 1XWULHQWV��

������������������

'¶9D]��1���0HOGUXP��6��-���'XQVWDQ��-��$���/HH�3XOOHQ��7��)���0HWFDOIH��-���+ROW��%��

-��������)LVK�RLO� VXSSOHPHQWDWLRQ� LQ�HDUO\� LQIDQF\�PRGXODWHV�GHYHORSLQJ�

LQIDQW�LPPXQH�UHVSRQVHV��&OLQLFDO�	�([SHULPHQWDO�$OOHUJ\����������������

'HQQLV�� (�� $��� 1RUULV�� 3�� &�� ������ (LFRVDQRLG� 6WRUP� LQ� ,QIHFWLRQ� DQG�

,QIODPPDWLRQ��1DW�5HY�,PPXQRO������������±����

'tD]� &DUERQHOO� -�9�� )HUQiQGH]$ORQVR %RUUDMR�� 0�(� ������ *LDUGLDVLV�� 8QD�

EUHYH�UHYLVLyQ� 3HUVSHFWLYDV�GLDJQyVWLFDV�HQ�HO ODERUDWRULR�FOtQLFR� $Q�(VS�

3HGLDWU����������

(QURWK�� 6��� 'DKOERP�� ,��� +DQVVRQ�� 7��� -RKDQVVRQ�� $��� *\OOHQVWHQ�� 8�� ������

3UHYDOHQFH�DQG�VHQVLWL]DWLRQ�RI�DWRSLF�DOOHUJ\�DQG�FRHOLDF�GLVHDVH�LQ�WKH�

1RUWKHUQ�6ZHGHQ�3RSXODWLRQ�+HDOWK�6WXG\��,QW�-�&LUFXPSRODU�+HDOWK������

������

)DMW�� 0�� /���:HQ]HO�� 6�� (�� ������ $VWKPD� SKHQRW\SHV� DQG� WKH� XVH� RI� ELRORJLF�

PHGLFDWLRQV� LQ� DVWKPD� DQG� DOOHUJLF� GLVHDVH�� 7KH� QH[W� VWHSV� WRZDUG�

SHUVRQDOL]HG�FDUH��-�$OOHUJ\�&OLQ�,PPXQRO������������������



��

)DUQHVL�GH�$VVXQFDR��7��6���$OYHV��&��)���&DUUHJDUR�� �9���GH�2OLYHLUD��-��5���GD�

6LOYD��&�� $���&KHUDLP��$�� %�� ������33$5�JDPPD�DJRQLVWV��PDLQO\� ��G�

3*-����� UHGXFH�HRVLQRSKLO� UHFUXLWPHQW� IROORZLQJ�DOOHUJHQ� FKDOOHQJH��&HOO�

,PPXQRO����������������

)ORFN��0��5���+DUULV��6��:���.ULV�(WKHUWRQ��3��0��������/RQJ�FKDLQ�RPHJD���IDWW\�

DFLGV�� WLPH� WR� HVWDEOLVK� D� GLHWDU\� UHIHUHQFH� LQWDNH�� 1XWULWLRQ� 5HYLHZV��

����������±����

)XUXKMHOP�� &��� :DUVWHGW�� .��� )DJHUD�� )��� )D�OWK�0DJQXVVRQ�� .�� ����� $OOHUJLF�

GLVHDVH�LQ�LQIDQWV�XS�WR���\HDUV�RI�DJH�LQ�UHODWLRQ�WR�SODVPD�RPHJD���IDWW\�

DFLGV� DQG�PDWHUQDO� ILVK� RLO� VXSSOHPHQWDWLRQ� LQ� SUHJQDQF\�DQG� ODFWDWLRQ��

3HGLDWU�$OOHUJ\�,PPXQRO���������±����

*RJXV�� 8��� 6PLWK�� &�� ������ Q��� 2PHJD� IDWW\� DFLGV�� D� UHYLHZ� RI� FXUUHQW�

NQRZOHGJH�� ,QWHUQDWLRQDO� -RXUQDO� RI� )RRG� 6FLHQFH� DQG� 7HFKQRORJ\�� ����

���±����

*RXOG� +�� -��� DQG� 6XWWRQ� %�� -�� ������ ,J(� LQ� DOOHUJ\� DQG� DVWKPD� WRGD\��1DWXUH�

5HYLHZV�,PPXQRO�������������

*UDQW��*��(���*UDYHO��6���*XD\��-���3DWHO��3���0D]HU��%��'���5RNDFK��-����������

R[R�(7(�LV�D�PDMRU�R[LGDWLYH�VWUHVV�LQGXFHG�DUDFKLGRQDWH�PHWDEROLWH�LQ�%�

O\PSKRF\WHV��)UHH�5DGLF�%LRO�0HG���������������������

*URHJHU��$��/���&LSROOLQD��&�� &ROH�� 0�� 3��� :RRGFRFN�� 6�� 5��� %RQDFFL�� *���

5XGROSK��7��.���5XGROSK��9�� )UHHPDQ�� %�� $��� 6FKRSIHU�� )�� -�� ������

&\FORR[\JHQDVH���JHQHUDWHV�DQWL�LQIODPPDWRU\�PHGLDWRUV� IURP�RPHJD���

IDWW\�DFLGV��1DWXUH�&KHP�%LRO��������±����

+HUEHUWK�� *��� +HLQULFK�� -��� 5|GHU�� 5��)LJO�� $���:HLVV�� 0��� 'LH]�� 8��� %RUWH�� 0���

+HUEDUWK�� 2��� /HKPDQQ�� ,�� ������ 5HGXFHQG� ,)1Ȗ� DQG� HQKDQFHG� ,/���

SURGXFLQJ�&'���FRUG�EORRG�7�FHOOV�DUH�DVVRFLDWHG�ZLWK�D�KLJKHU� ULVN� IRU�



��

DWRSLF�GHUPDWLWLV�GXULQJ�WKH�ILUVW���\U�RI� OLIH��3HGLDWU�$OOHUJ\�,PPXQRO������

�����

+LURWR�� .�� ������ (RVLQRSKLO��PXOWLIXQFWLRQDO� DQG� GLVWLQFWLYH� SURSHUWLHV�� ,QW� $UFK�

$OOHUJ\�,PPXQRO�����������±��

+RII��6���6HLOHU��+���+HLQULFK��-���.RPSDXHU��,���1LHWHUV��$���%HFNHU��$���1DJHO��*���

*HGULFK�� .��� .DUJ�� *��� :ROIUDP�� *��� /LQVHLVHQ�� -�� ������ $OOHUJLF�

VHQVLWLVDWLRQ�DQG�$OOHUJLF� ULQLWLV�DUH�DVVRFLDWHG�ZLWK�Q���SROXXQVDWXUDWHG�

IDWW\�DFLGV� LQ� WKH�GLHW�DQG� LQ� UHG�EORRG�FHOO�PHPEUDQHV��(XURS�-�RI�&OLQ�

1XW����������������

.DXU�� 1��� &KXJK�� 9��� *XSWD�� $�� .�� ������ (VVHQWLDO� IDWW\� DFLGV� DV� IXQFWLRQDO�

FRPSRQHQWV�RI�IRRGV� D�UHYLHZ��-�)RRG�6FL�7HFKQRO��������������±�����

.LQGW��7���*ROGVE\��5���2VERUQH��%�������� ,QPXQRORJtD�GH�.XE\��VH[WD�HGLFLyQ��

(GLWRULDO�0F*UDZ�+LOO�

.RQJ��:��� <HQ�� -�� +��� 9DVVLOLRX�� (��� $GKLNDU\�� 6��� 7RVFDQR��0��*��� *DQHD�� '��

������ 'RFRVDKH[DHQRLF� DFLG� SUHYHQWV� GHQGULWLF� FHOO� PDWXUDWLRQ� DQG� LQ�

YLWUR�DQG�LQ�YLYR�H[SUHVVLRQ�RI�WKH�,/����F\WRNLQH�IDPLO\��/LSLGV�+HDOWK�'LV��

�����

.UDXVH�� 7��� .RFK�� $��� )ULERUJ�� -��� 3RXOVHQ�� /�� .��� .ULVWHQVHQ�� %��� 0HOE\H�� 0��

������ )UHTXHQF\� RI� DWRS\� LQ� WKH�$UFWLF� LQ� ����� DQG� ������ /DQFHW�� �����

���±����

/DQGV�� %�� ������ 2PHJD��� 38)$V� /RZHU� WKH� 3URSHQVLW\� IRU� $UDFKLGRQLF� $FLG�

&DVFDGH�2YHUUHDFWLRQV��%LR0HG�5HVHDUFK�,QWHUQDWLRQDO������������

/HKHQLQJHU�� $�� /�� ������ 3ULQFLSLRV� GH� %LRTXtPLFD�� �WD� (GLFLyQ�� 2PHJD��

%DUFHORQD�

/LQQHEHUJ�$��������$UH�ZH�JHWWLQJ�HQRXJK�DOOHUJHQV"� ,QW�$UFK�$OOHUJ\�,PPXQRO��

�������±����



��

/LQQHEHUJ��$��������7KH� LQFUHDVH� LQ�DOOHUJ\�DQG�H[WHQGHG�FKDOOHQJHV��$OOHUJ\��

���������±��

0DWKHZV�� &�� .��� 9DQ� +ROGH�� .�� (��� $KHUQ�� .�� *�� ������ %LRTXtPLFD�� WHUFHUD�

HGLFLyQ��3HDUVRQ�(GXFDFLyQ��6��$���0DGULG��(VSDxD�

0LPDO� 5DWQD\DNH�� :�� 0��� *DOOL�� &�� ������ )DW� DQG� )DWW\� $FLG� 7HUPLQRORJ\��

0HWKRGV� RI� $QDO\VLV� DQG� )DW� 'LJHVWLRQ� DQG�0HWDEROLVP�� $� %DFNJURXQG�

5HYLHZ�3DSHU��$QQ�1XWU�0HWDE������������

0XUSK\�.���7UDYHUV�3���:DOSRUW�0�������� ,QPXQRELRORJtD�GH�-DQHZD\��VpSWLPD�

HGLFLyQ�0F*UDZ�+LOO�3HQGLHQWH�FLXGDG��

2KPRUL�.���/XR�<���-LD�<���1LVKLGD�-���:DQJ�=���%XQWLQJ�.��'���:DQJ�'���+XDQJ�

+�� ����� ,/��� ,QGXFHV� %DVRSKLO� ([SDQVLRQ� ,Q� 9LYR� E\� 'LUHFWLQJ�

*UDQXORF\WH�0RQRF\WH�3URJHQLWRUV�WR�'LIIHUHQWLDWH�LQWR�%DVRSKLO�/LQHDJH�

5HVWULFWHG�3URJHQLWRUV�LQ�WKH�%RQH�0DUURZ�DQG�E\�,QFUHDVLQJ�WKH�1XPEHU�

RI�%DVRSKLO�0DVW�&HOO�3URJHQLWRUV� LQ� WKH�6SOHHQ�� -� ,PPXQRO� ����������

����

2UVDYRYD��-���0LVXUFRYD��/���$PEUR]RYD��-��9���9LFKD��5���0OFHN��-��������)DWW\�

DFLGV�FRPSRVLWLRQ�RI�YHJHWDEOH�RLOV�DQG�LWV�FRQWULEXWLRQ�WR�GLHWDU\�HQHUJ\�

LQWDNH� DQG� GHSHQGHQFH� RI� FDUGLRYDVFXODU� PRUWDOLW\� RQ� GLHWDU\� LQWDNH� RI�

IDWW\�DFLGV��,QW�-�0RO�6FL������������������������

3DWWHUVRQ��(���:DOO��5���)LW]JHUDOG��*�)���5RVV��5��3���6WDQWRQ��&��������+HDOWK�

LPSOLFDWLRQV�RI�KLJK�GLHWDU\�RPHJD���SRO\XQVDWXUDWHG�IDWW\�DFLGV��-�1XW�	�

0HW�������������

3HWURYLF��0��� .H]LF�� 1��� %RODQFD�� 9�� ������2SWLPL]DWLRQ� RI� WKH�*&�PHWKRG� IRU�

URXWLQH� DQDO\VLV� RI� WKH� IDWW\� DFLG� SURILOH� LQ� VHYHUDO� IRRG� VDPSOHV�� )RRG�

&KHPHVWU\����������������

3ODW]HU��%���%DNHU��.���3LQLOOD�9HUD��0���6LQJHU��.���3DQGXUR��0���/H[PRQG��:��6���

7XUQHU�� '��� 9DUJDV�� 6�� 2��� .LQHW�� -�� 3��� 0DXUHU�� '��� %DURQ�� 5�� 0���



��

%OXPEHUJ��5��6���)LHELJHU��(��������'HQGULWLF�FHOO�ERXQG�,J(�IXQFWLRQV�WR�

UHVWUDLQ� DOOHUJLF� LQIODPPDWLRQ� DW� PXFRVDO� VLWHV��0XFRVDO� ,PPXQRO�� ������

���±����

3RUWHOOL�� 0�� $��� +RGJH�� (��� 6D\HUV�� ,�� ������ *HQHWLF� ULVN� IDFWRUV� IRU� WKH�

GHYHORSPHQW� RI� DOOHUJLF� GLVHDVH� LGHQWLILHG� E\� JHQRPH�ZLGH� DVVRFLDWLRQ��

&OLQLFDO�	�([SHULPHQWDO�$OOHUJ\������������������

3RWDOOD�� -�� 9��� (VSHODQG�� 0�� $��� 3ROUHLV�� -��� 5RELQVRQ�� -��� +DUULV��:�� 6�� ������

&RUUHFWLQJ� WKH� HIIHFWV� RI� ���� �&� VWRUDJH� DQG� DOLTXRW� VL]H� RQ� HULWKURF\WH�

IDWW\� DFLG� FRWHQW� LQ� WKH� :RPHQ¶V� KHDOWK� ,QLWLDWLYH�� /LSLGV�� ���� ���������

$2&6������

5LFFLRWWL�� (��� )LW]*HUDOG�� *�� $�� ������ 3URVWDJODQGLQV� DQG� ,QIODPPDWLRQ��

$UWHULRVFOHU�7KURPE�9DVF�%LRO������������±�����

5XHGD�3DUUD�� (ONLQ� 'DUtR�� ������ ([WUDFFLyQ� \� DQiOLVLV� GH� iFLGRV� JUDVRV�

SUHVHQWHV�HQ�OD�KRUPLJD�³FXORQD´��$WWD�/HDYLJDWD���7HVLV�GH�/LFHQFLDWXUD��

8QLYHUVLGDG�,QGXVWULDO�GH�6DQWDQGHU��%XFDUUDPDQJD�

5XWNRZVNL��.���6RZD��3���5XWNRZVND�7DOLSVND��-���6XONRZVNL��6���5XWNRZVNL��5��

������$OOHUJLF�GLVHDVHV��WKH�SULFH�RI�FLYLOLVDWLRQDO�SURJUHVV� 3RVWHS�'HUP�

$OHUJRO ���������±��

6DOD�� $��� )ROFR�� *��� 0XUSK\�� 5�� &�� ������ 7UDQVFHOOXODU� ELRV\QWKHVLV� RI�

HLFRVDQRLGV��3KDUPDFRO�5HS������������±����

6DQGHHS��7���5RRSDNDOD��0��6���'HOSKLQH�6LOYLD��&��5��:���&KDQGUDVKHNDUD��6���

5DR��0��������(YDOXDWLRQ�RI�VHUXP�LPPXQRJOREXOLQ�(�OHYHOV�LQ�EURQFKLDO�

DVWKPD��/XQJ�,QGLD���������������

6HDUV�� %��� 5LFRUGL�� &�� ������ $QWL�LQIODPPDWRU\� QXWULWLRQ� DV� D� SKDUPDFRORJLFDO�

DSSURDFK�WR�WUHDW�REHVLW\��-�2EVHV�������������
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6KHN��/��3���&KRQJ��0��)���/LP��-��<��6RK��6���&KRQJ��<��������5ROH�RI�GLHWDU\�

ORQJ�FKDLQ� SRO\XQVDWXUDWHG� IDWW\� DFLGV� LQ� LQIDQW� DOOHUJLHV� DQG� UHVSLUDWRU\�

GLVHDVHV��&OLQ�	�'HYHORS�,PPXQRO������������

6LPSVRQ�� $��� 0DWLQH]�� )�� '�� ������ 7KH� UROH� RI� OLSRSRO\VDFFKDULGH� LQ� WKH�

GHYHORSPHQW� RI� DWRS\� LQ� KXPDQV�� &OLQLFDO� 	� ([SHULPHQWDO� $OOHUJ\��

������������������

6LUDFXVD��0��&���7DLW�:RMQR��(��'���$UWLV��'��������)XQFWLRQDO�KHWHURJHQHLW\� LQ�

WKH�EDVRSKLO�FHOO�OLQHDJH�$GY�,PPXQRO����������±����

6NDDE\�� 7��� 1\VWURSXV� +XVHPRHQ�� /�� /��� 7KXHVHQ�� %�� +��� -RUJHQVHQ�� 7���

/LQQHEHUJ��$��������/LIHVW\OH�5HODWHG�)DFWRUV�DQG�DWRS\�LQ�VHYHQ�GDQLVK�

3RSXODWLRQ�EDVHG�VWXGLHV� IURP�GLIIHUHQW� WLPH�SHULRGV��3/R6�21(���������

H���������

6]HIHO��-��%���-DQXV]�.UXV]HZVNL��:��%��6REF]DN��(��������)DFWRUV� ,QIOXHQFLQJ�

WKH� (LFRVDQRLGV� 6\QWKHVLV� ,Q� 9LYR�� %LR0HG� 5HVHDUFK� ,QWHUQDWLRQDO��

���������

YDQ�GHQ�(OVHQ��/��:��-���1XVVH��<���%DOYHUV��0���5HGHJHOG��)��$���.QRO��(��)���

*DUVVHQ�� -��� :LOOHPVHQ�� /�� (�� 0�� ������ Q��� ORQJ�FKDLQ� SXID� UHGXFH�

DOOHUJ\�UHODWHG�PHGLDWRU�UHOHDVH�E\�KXPDQ�PDVW�FHOOV�LQ�YLWUR�YLD�LQKLELWLRQ�

RI�UHDFWLYH�R[\JHQ�VSHFLHV��%ULW�-�1XW�����������±�����

YRQ�6FKDFN\��&������� 7KH�2PHJD��� ,QGH[�DV�D� ULVN� IDFWRU� IRU� FDUGLRYDVFXODU�

GLVHDVHV��3URVWDJODQGLQV�	�RWKHU�/LSLG�0HGLDWRUV ��� ��±���

:DOO��5���5RVV��5��3���)LW]JHUDOG��*��)���6WDQWRQ��&��������)DWW\�DFLGV�IURP�ILVK��

WKH� DQWL�LQIODPPDWRU\� SRWHQWLDO� RI� ORQJ�FKDLQ� RPHJD��� IDWW\� DFLGV�� 1XW�

5HY������������±����

:HLVH�� &��� +LOW�� .��� 0LORYDQRYLF�� 0��� (UQVW�� '��� 5XKO�� 5��� :RUP�� 0�� ������

,QKLELWLRQ� RI� ,J( SURGXFWLRQ� E\� GRFRVDKH[DHQRLF� DFLG� LV� PHGLDWHG� E\�
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GLUHFW�LQWHUIHUHQFH�ZLWK�67$7��DQG�1)NDSSD%�SDWKZD\�LQ�KXPDQ�%�FHOOV��

-�1XWU�%LRFKHP�����������������

:KLWH�� 3�� -��� 0DUHWWH�� $�� ������ 3RWHQWLDO� UROH� RI� RPHJD���GHULYHG� UHVROXWLRQ�

PHGLDWRUV�LQ�PHWDEROLF�LQIODPPDWLRQ��,PPXQRO�DQG�&HOO�%LRO��������������

:LQJHQGHU��*���5RJHUV��3���%DW]HU��*���/HH��0��6���%DL��'���3HL��%���.KXUDQD��$���

.URQHQEHUJ��0���+RUQHU��$��$��������,QYDULDQW�1.7�FHOOV�DUH�UHTXLUHG�IRU�

DLUZD\� LQIODPPDWLRQ� LQGXFHG� E\� HQYLURQPHQWDO� DQWLJHQV� -� ([S� 0HG��

�����������������

<DWHV�� &�� 0��� &DOGHU�� 3�� &��� 5DLQJHU�� *�� (�� ������ 3KDUPDFRORJ\� DQG�

WKHUDSHXWLFV� RI� RPHJD��� SRO\XQVDWXUDWHG� IDWW\� DFLGV� LQ� FKURQLF�

LQIODPPDWRU\�GLVHDVH��3KDUPDFRORJ\�	�7KHUDSHXWLFV����������±����

=H\GD� 0���6DHPDQQ� 0��'���6WXKOPHLHU� .��0���0DVFKHU� '��*���1RZRWQ\� 3��1���

=ODELQJHU� *�� -� ����� 3RO\XQVDWXUDWHG� IDWW\� DFLGV� EORFN� GHQGULWLF� FHOO�

DFWLYDWLRQ� DQG� IXQFWLRQ� LQGHSHQGHQWO\� RI� 1)�NDSSD%� DFWLYDWLRQ�� -� %LRO�

&KHP���������� ������������

=XEHOGtD�� -�� 0��� %DH]D�� 0�� /��� -iXUHJXL�� ,��� 6HQHQW�� &�� -�� ����� /LEUR� GH� ODV�

HQIHUPHGDGHV� DOpUJLFDV� GH� OD� IXQFDFLyQ� %%9$�� SULPHUD� HGLFLyQ�� 1HUHD�

�(G���S������0DGULG��(VSDxD�
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$QH[R��

&216(17,0,(172�,1)250$'2�3$5$�3$57,&,3$5�(1�81�(678',2�'(�

,19(67,*$&,Ï1�%,20e',&$

7tWXOR� GHO� HVWXGLR�� ÈFLGRV� JUDVRV� RPHJD��� FRPR� LQGLFDGRU� SUHGLFWLYR� HQ� ODV� UHDFFLRQHV�
DOpUJLFDV�
,QYHVWLJDGRU�3ULQFLSDO� 'UD��0DUtD�$OED�*XDGDOXSH�&RUHOOD�0DGXHxR
6HGH�GRQGH�VH�UHDOL]DUi�HO�HVWXGLR� 8QLYHUVLGDG�GH�6RQRUD

1RPEUH� GHO SDUWLFLSDQWH��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

(VWD�HV�XQD�LQYLWDFLyQ�SDUD�TXH�SDUWLFLSH�GH�PDQHUD�YROXQWDULD�HQ�XQD�,QYHVWLJDFLyQ�%LRPpGLFD�\�

HQ�FDVR�GH�TXH�HO�SDUWLFLSDQWH�VHD�PHQRU�GH�HGDG��OD�DXWRUL]DFLyQ�VHUi�SRU�HO�SDGUH�R�WXWRU��$QWHV�

GH� DXWRUL]DU� OD� SDUWLFLSDFLyQ�� GHEH� FRQRFHU� \� FRPSUHQGHU� FDGD� XQR� GH� ORV� SXQWRV� GH� OD�

LQYHVWLJDFLyQ�� (VWH� SURFHVR� VH� FRQRFH� FRPR�&RQVHQWLPLHQWR� ,QIRUPDGR�� 6LpQWDVH� HQ� DEVROXWD�

OLEHUWDG�SDUD�SUHJXQWDU�VREUH�FXDOTXLHU�DVSHFWR�TXH�OH�D\XGH�D�DFODUDU�VXV�GXGDV�DO�UHVSHFWR��8QD�

YH]� TXH� KD\D� FRPSUHQGLGR� HO� HVWXGLR�� HQWRQFHV� OH� SHGLUHPRV� TXH� � ILUPH� HVWD� +RMD� GH�

&RQVHQWLPLHQWR�,QIRUPDGR��DVt�FRPR�VH�VROLFLWDUi�OD�ILUPD�GH�GRV�WHVWLJRV�

-867,),&$&,21�'(/�(678',2

(Q� ODV� ~OWLPDV� GpFDGDV� VH� KDQ� LQFUHPHQWDGR� GH�PDQHUD� DODUPDQWH� ODV� WDVDV� GH� SUHYDOHQFLD� GH�

HQIHUPHGDGHV�DOpUJLFDV�FRPR�HO�DVPD�� OD� ULQRFRQMXQWLYLWLV�\� OD�GHUPDWLWLV�DWySLFD��HF]HPD���GH�

IRUPD�SDUDOHOD�D�OD�DGRSFLyQ�GH�XQ�HVWLOR�GH�YLGD�RFFLGHQWDOL]DGR��(VWH�HVWLOR�GH�YLGD�IDYRUHFH�XQ�

GHVEDODQFH�GH�ORV�iFLGRV�JUDVRV�SUHVHQWHV�HQ�VDQJUH��GHELGR�DO�DOWR�FRQVXPR�GH�DOLPHQWRV�ULFRV�

HQ� iFLGRV� JUDVRV� RPHJD� �� �DFHLWHV� YHJHWDOHV�� FRPLGD� FKDWDUUD�� IULWXUDV�� \� DOLPHQWRV� ULFRV� HQ�

D]~FDU��EHELGDV�D]XFDUDGDV��SDQHV��JUDQRV���DVt�FRPR�EDMR�FRQVXPR�GH�HQ�DOLPHQWRV�IXHQWH�GH�

iFLGRV� JUDVRV� RPHJD� �� �DW~Q�� VDUGLQD� \� RWURV� SHVFDGRV��� 6LQ� HPEDUJR�� QR� VH� KD� HVWXGLDGR� OD�

DVRFLDFLyQ�HQWUH�ORV�iFLGRV�JUDVRV�SUHVHQWHV�HQ�OD�VDQJUH�\�HO�HVWDGR�DOpUJLFR�

2%-(7,92�'(/�(678',2

'HWHUPLQDU�HO�JUDGR�GH�DVRFLDFLyQ�HQWUH�ORV�iFLGRV�JUDVRV�SUHVHQWHV�HQ�OD�VDQJUH��HVWDGR�QXWULFLR�

\� OD� SUHVHQFLD� GH� HQIHUPHGDGHV� DOpUJLFDV� HQ� SREODFLyQ� LQIDQWLO� \� DGXOWD� GH� OD� FLXGDG� GH�

+HUPRVLOOR��6RQRUD��0p[LFR�
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%(1(),&,26�'(/�(678',2

(O�HVWXGLR�SHUPLWLUi�OD�GHWHFFLyQ�GH�VHQVLELOL]DFLyQ�DOpUJLFD��DO�PLVPR�WLHPSR�SRGUi�FRQRFHU�VX�

HVWDGR�QXWULFLR�\�ORV�iFLGRV�JUDVRV�SUHVHQWHV�HQ�OD�VDQJUH��HVWXGLRV�TXH�OH�VHUiQ�~WLOHV�SDUD�EXVFDU�

DWHQFLyQ�PpGLFD�DGHFXDGD��(VWD�LQYHVWLJDFLyQ�WDPELpQ�SURSRUFLRQDUi�LQIRUPDFLyQ�DFHUFD�GH�XQ�

SDGHFLPLHQWR� TXH� HV� UHODWLYDPHQWH� IUHFXHQWH� HQ� 6RQRUD�� OR� TXH� SXHGH� D\XGDU� D� SURSRQHU�

DOWHUQDWLYDV�SDUD�OD�SUHYHQFLyQ�\�FRQWURO�GH�DPEDV�HQIHUPHGDGHV��

352&(',0,(1726�'(/�(678',2

(Q� FDVR� GH� DFHSWDU� GH�PDQHUD� YROXQWDULD� VX� SDUWLFLSDFLyQ�� VH� OH� UHDOL]DUiQ� DOJXQDV� SUHJXQWDV�

DFHUFD�GH�VXV�FRQGLFLRQHV�JHQHUDOHV�GH�YLGD�FRPR�VX�GRPLFLOLR��HGDG��HVFRODULGDG��RFXSDFLyQ�H�

LQJUHVRV�PHQVXDOHV��WDPELpQ�VH�OH�SUHJXQWDUi�VREUH�ORV�DOLPHQWRV�TXH�FRQVXPH�FRQ�IUHFXHQFLD��

3DUD�HOOR�OH�SHGLUHPRV�TXH�UHVSRQGD�XQ�FXHVWLRQDULR�TXH�HQ�SURPHGLR�WRPD����PLQXWRV��$GHPiV��

DO� SDUWLFLSDQWH� VH� OH� WRPDUiQ�PHGLGDV�GH�SHVR�\� WDOOD�� FLUFXQIHUHQFLD�GH�FLQWXUD�� DVt� FRPR�XQD�

PXHVWUD� GH� VDQJUH� GH� DSUR[LPDGDPHQWH� ��� PO� SDUD� GHWHFWDU� VHQVLELOL]DFLyQ� DOpUJLFD�� UHDOL]DU�

DQiOLVLV�GH�iFLGRV�JUDVRV��WDPELpQ�SURSRUFLRQDUi���PXHVWUDV�GH�KHFHV�IHFDOHV�SDUD�E~VTXHGD�GH�

SDUiVLWRV� LQWHVWLQDOHV�� 7RGRV� ORV� DQiOLVLV� VH� UHDOL]DUiQ� GH� IRUPD� JUDWXLWD�� (Q� FDVR� GH� TXH� HO�

SDUWLFLSDQWH� UHVXOWDUD� SRVLWLYR� D� DOJXQD� GH� ODV� SUXHEDV�� VH� OH� FDQDOL]DUi� SDUD� UHFLELU� DWHQFLyQ�

PpGLFD�FRQYHQLHQWH��

6X�DXWRUL]DFLyQ�SDUD�OD�LQFOXVLyQ�HQ�HVWH�HVWXGLR��QR�LQFOX\H�QLQJXQD�FRPSHQVDFLyQ�ILQDQFLHUD�R�

PDWHULDO�

$FHSWR�OD�SDUWLFLSDFLyQ�
1RPEUH�\�ILUPD

BBBBBBBBBBBBBBBBBBBBBBBBBBB

7HVWLJR��BBBBBBBBBBBBBBBBBBBBBBBBB��7HVWLJR���BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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$QH[R��

&29(5�/(77(5�&200(176�)25�(',7725

0DUtD�$OED�*XDGDOXSH�&RUHOOD�0DGXHxR

OFRUHOOD#JXD\DFDQ�XVRQ�P[

'HSDUWPHQW�RI�&KHPLFDO�DQG�%LRORJLFDO�6FLHQFH��8QLYHUVLW\�RI�6RQRUD��&3��

�������+HUPRVLOOR��6RQRUD�

7HOHI�����������������DQG����

&RQIOLFW RI�LQWHUHVW�7KH�DXWKRUV�GHFODUH�WKDW�WKH\�KDYH�QR�FRQIOLFW�RI�LQWHUHVW�

&203$5,621�2)�(5<7+52&<7(6�)$77<�$&,'�352),/(�2)�

6(16,7,=('�$1'�121�6(16,7,=('�$'8/76��$�35(/,0,1$5<�5(3257�

&RUHOOD�0DGXHxR 0DUtD� $OED� *XDGDOXSH��� /R]DQR�$YLOHV� -XOLR� &HVDU���

5DVFyQ�&DUHDJD� $QWRQLR��� 0DUWtQH]�5RELQVRQ� .DUOD� *XDGDOXSH��� &DQGLD�

3ODWD� 0DULD� GHO� &DUPHQ��� 6LOYD�&DPSD� (ULND��� 4XL]iQ�3ODWD� 7ULQLGDG���

5RPR�*RQ]DOH]�$QGUHD�(UQHVWLQD��
�'HSDUWPHQW� RI� &KHPLFDO� DQG� %LRORJLFDO� 6FLHQFH�� 8QLYHUVLW\� RI� 6RQRUD��

+HUPRVLOOR��6RQRUD��0p[LFR���*UDGXDWH�VWXGLHV�LQ�6FLHQFH�+HDOWK��8QLYHUVLW\�RI�

6RQRUD�� +HUPRVLOOR�� 6RQRUD�� 0p[LFR�� �&RRUGLQDWLRQ� RI� 7HFKQRORJ\� RI� )RRG� RI�

$QLPDO� 2ULJLQ� �'7$2$��� 5HVHDUFK� &HQWHU� IRU� )RRG� DQG� 'HYHORSPHQW�

�&,$'���'HSDUWPHQW� RI� 0HGLFLQH� DQG� +HDOWK� 6FLHQFHV�� 8QLYHUVLW\� RI� 6RQRUD��

+HUPRVLOOR�� 6RQRUD�� 0p[LFR�� �'HSDUWPHQW� RI� 3K\VLFV� 5HVHDUFK�� 8QLYHUVLW\� RI�

6RQRUD��+HUPRVLOOR�

$%675$&7�$1'�.(<�:25'6

2YHU� WKH� ODVW� GHFDGHV�� WKH� LQFLGHQFH� RI� DOOHUJLF� GLVHDVHV� KDV� GUDPDWLFDOO\�

LQFUHDVHG��7R�GDWH��DSSUR[LPDWHO\�D� WKLUG�RI�ZRUOGZLGH�SRSXODWLRQ�DUH�DIIHFWHG�



��

E\�DOOHUJLF�GLVHDVHV�� ,QDGHTXDWH� LQWDNH�RI� LPPXQRPRGXODWRU\� IDFWRUV� LV�UHODWHG�

WR� GHWULPHQWDO� LPPXQH� UHVSRQVHV�� HQFRXUDJLQJ� WKH� GHYHORSPHQW� RI� DOOHUJLF�

VHQVLWL]DWLRQ� �$6��� 2PHJD� �� �Q���� DQG� RPHJD� �� �Q���� 38)$� DUH� SRZHUIXO�

LPPXQRPRGXODWRU\�IDFWRUV�WKDW�PD\�SURPRWH�RU�SUHYHQW�WKH�DSSHDUDQFH�RI�$6��

UHVSHFWLYHO\��,QFUHDVH�H[SRVXUH��LQ�WLPH�DQG�GRVH��RI�LPPXQH�FHOOV�WR�Q���38)$�

DQG� WKHLU� GHULYDWLYHV�� PD\� UHVXOW� LQ� $6� GHYHORSPHQW�� NQRZLQJ� LI� WKHUH� LV� D�

GLIIHUHQFH�DPRQJ�Q��� WR�Q��� UDWLR� LQ� WKH�ERG\�RI�VHQVLWL]HG�DQG�QRQ�VHQVLWL]HG�

VXEMHFWV�KDV�JDLQHG�JUHDW� LQWHUHVW� WR�SHUIRUP�QHZ�VWUDWHJLHV� IRU� WKH�FRQWURO�RI�

DOOHUJLF�GLVHDVHV�� ,Q� WKLV�FURVV�VHFWLRQDO�DQDO\WLFDO�SURVSHFWLYH�VWXG\�ZH�DLPHG�

WR� FRPSDUH� WKH� HU\WKURF\WH� IDWW\� DFLG� SURILOH� RI� DOOHUJLF� VHQVLWL]HG� DQG� QRQ�

VHQVLWL]HG� LQGLYLGXDOV� WR� NQRZ� LI� WKHUH� LV� D� GLIIHUHQFH� LQ� WKH� Q��� WR� Q��� UDWLR�

EHWZHHQ�WKHVH�SRSXODWLRQV��:H�FRQWDFWHG�GLUHFWO\�ZLWK�SRWHQWLDO�YROXQWHHUV�DQG�

VFKHGXOHG�DQ�DSSRLQWPHQW�IRU�H[WUDFWLRQ�RI�EORRG�VDPSOHV��)RU�VXEMHFW�VHOHFWLRQ��

D�ELRFKHPLFDO�DQDO\VLV�DQG�D�EORRG�FRXQW�ZHUH�SHUIRUPHG��$6�GHWHFWLRQ�ZHUH�

SHUIRUPHG� ZLWK� WKH� TXDOLWDWLYH� LPPXQR�IOXRUHVFHQFH� DVVD\� 3KDGLDWRS���

(U\WKURF\WH�IDWW\�DFLGV�SURILOH�ZDV�DQDO\]HG�E\�JDV�FKURPDWRJUDSK\�ZLWK�IODPH�

LRQL]DWLRQ� GHWHFWRU�� $6� SUHYDOHQFH� LQ� WKH� ZKROH� SRSXODWLRQ� ZDV� ����� $OOHUJLF�

VHQVLWL]HG� DQG� QRQ�VHQVLWL]HG� VXEMHFW� VKRZV� DQ� LPEDODQFH� LQ� Q��� WR� Q��� UDWLR�

WKDW�ZDV�PRUH�VHYHUH�LQ�VHQVLWL]HG�JURXS��7KLV�LQIRUPDWLRQ�LV�FRQVLVWHQW�ZLWK�WKH�

IDWW\�DFLGV�K\SRWKHVLV�SRVWXODWHG�E\�%ODFN�DQG�6KDUSH�LQ�������

.(<�:25'6 $/$��$OOHUJLF�VHQVLWL]DWLRQ��$OOHUJ\��)DWW\�DFLGV��/$��

,1752'8&7,21

$OOHUJ\� RU� DOOHUJLF� GLVHDVHV� DUH� GHILQHG� DV� µµXQQHFHVVDULO\� LQWHQVH� LPPXQH�

UHVSRQVHV� WR� DQWLJHQV� NQRZQ� DV� DOOHUJHQV¶¶� LQ� ZKLFK� WKH� LQGLYLGXDO� LV�

SUHGLVSRVHG� WR�SURGXFH�VSHFLILF� ,J(�DQWLERGLHV�� RU�$6�DIWHU�H[SRVXUH� WR� WKHVH�

DOOHUJHQV� ����� 2YHU� WKH� ODVW� GHFDGHV�� WKH� LQFLGHQFH� RI� DOOHUJLF� GLVHDVHV� KDV�

GUDPDWLFDOO\�LQFUHDVHG������



��

$6� LV� WKH� KDOOPDUN� RI� DOOHUJLF� GLVHDVHV�� DQG� LQGLFDWHV� WKDW� WKH� LPPXQRORJLFDO�

PHFKDQLVPV� WKDW� JLYH� ULVH� WR� DOOHUJ\� KDYH� DOUHDG\� WDNHQ� SODFH� ����� &XUUHQWO\��

QHDU� WR� ���� RI� ZRUOGZLGH� SRSXODWLRQ� DUH� VHQVLWL]HG� WR� DW� OHDVW� RQH�

HQYLURQPHQWDO� DOOHUJHQ� ����� +RZHYHU�� WKH� HWLRORJ\� RI� $6� KDV� QRW� EHHQ� IXOO\�

GHVFULEHG��EXW�LV�DFFHSWHG�WKDW�JHQHWLFV��HQYLURQPHQWDO�DQG�LPPXQRORJLF�IDFWRUV�

SOD\V�DFWLYH�UROHV�LQ�WKHLU�DSSHDUDQFH������,Q�WKLV�PLOLHX��DWWHQWLRQ�KDV�EHHQ�SDLG�

WR�QXWULWLRQDO�DQG�PHWDEROLF�IDFWRUV�DV�PDMRU�SOD\HUV�LQ�DOOHUJ\�SDWKRJHQHVLV�����

���� VLQFH� LQDGHTXDWH� LQWDNH� RI� LPPXQRPRGXODWRU\� IDFWRUV� LV� UHODWHG� WR�

GHWULPHQWDO�LPPXQH�UHVSRQVHV��HQFRXUDJLQJ�WKH�GHYHORSPHQW�$6�DQG�DQ\�RWKHU�

LQIODPPDWRU\�GLVRUGHU�����

Q��� DQG� Q��� 38)$� DUH� SRZHUIXO� LPPXQRPRGXODWRU\� IDFWRUV� WKDW� H[KLELW� WKH�

SURSHUW\� WR� SURPRWH� RU� SUHYHQW� WKH� DSSHDUDQFH� RI� $6�� UHVSHFWLYHO\� ����� 7KH

PHPEHUV� RI� ERWK� 38)$� IDPLOLHV� FDQ� EH� WDNHQ� IURP� GLHWDU\� VRXUFHV� RU�

HQGRJHQRXVO\�JHQHUDWHG�IURP�GLHWDU\�SUHFXUVRUV�QDPHO\�OLQROHLF�DFLG��/$��&�����

Q���� DQG� Į�OLQROHQLF� DFLG� �$/$�� &����� Q����� WKURXJK� GHVDWXUDWLRQ�HORQJDWLRQ�

FDVFDGH��������������

+XPDQ�HYROYHG� LQ�D�GLHW�ZLWK�HTXLOLEUDWHG�Q��� WR�Q��� FRQVXPSWLRQ� UDWLR��ZKLFK�

URXQG� WR� ���� WR� ���� ������ +RZHYHU�� WKH� DGRSWLRQ� RI� ZHVWHUQL]HG�PRGHUQ� GLHWV�

EURXJKW�VHYHUDO�QXWULWLRQDO�FKDQJHV�FDXVHG�E\�LQFUHDVHG�FRQVXPSWLRQ�RI�/$�ULFK�

YHJHWDEOH� RLOV� ���� ���� ���� DQG� D� GHFUHDVHG� LQWDNH� RI� ORQJ� FKDLQ� Q��� 38)$�

FRQWDLQLQJ�PDULQH�IRRG����������

38)$�FRQVXPSWLRQ�UDWLR�XQGHUJR�DOWHUHG��OHDGLQJ�WR�WKH�FXUUHQW�UDWLR�RI������WR�

������LQ�IDYRU�RI�Q���38)$�DQG�WKHLU�GHULYDWLYHV�������Q���38)$�PD\�DFFXPXODWH�

LQ�FRQVLGHUDEO\�KLJKHU�DPRXQWV�WKDQ�Q���38)$�LQ�PRVW�FHOOXODU� OLSLGV��EHFDXVH�

RI�WKHLU�ORZHU�VXVFHSWLELOLW\�WR�XQGHUJR�ȕ�R[LGDWLRQ�����������

6LQFH� $$�� WKH� PDLQ� SURGXFW� RI� /$� LQ� GHVDWXUDVH�HORQJDVH� FDVFDGH�� FDQ� EH�

HQ]\PDWLFDOO\�FRQYHUWHG�LQWR�KLJKO\�ELRDFWLYH�HLFRVDQRLGV��ZKLFK�KDYH�LPSRUWDQW�

UROHV� LQ� DOOHUJ\� SDWKRJHQHVLV� ������ WKH� LQFUHDVHG� FRQVXPSWLRQ� RI� /$� PD\�

LQFUHDVH�WKH�H[SRVXUH��LQ�WLPH�DQG�GRVH��RI�LPPXQH�FHOOV�WR�Q���38)$�DQG�WKHLU�



��

GHULYDWLYHV�� ULVLQJ� WKH� ULVN� RI� GHYHORSPHQW� DQG�PDLQWHQDQFH� RI� DOOHUJLF� VWDWXV��

3URVWDJODQGLQ��3*��(��HQKDQFHV�WKH�V\QWKHVLV�RI�,J(�DQWLERGLHV������3*'��PD\�

DFWLYDWH� 7K�� FHOO�� HRVLQRSKLOV� DQG� EDVRSKLOV�� LQ� DEVHQFH� RI� DOOHUJHQ� VWLPXOL��

UHVXOWLQJ� WR� H[FHVVLYH� SURGXFWLRQ� RI� LQWHUOHXNLQ� �,/�� ��� ,/��� DQG� ,/���� ������

0RUHRYHU�� WKHUH�KDYH�EHHQ�UHSRUW� WKDW� LQIODPPDWRU\�FHOOV� LVRODWHG� IURP�DOOHUJLF�

LQGLYLGXDOV� UHOHDVH� KLJKHU� DPRXQWV� RI� OHXNRWULHQH� &�� FRPSDUHG� ZLWK� KHDOWK\�

FRQWUROV� DQG� SDWLHQWV� ZLWK� RWKHUV� FKURQLF� FRQGLWLRQV�� VXJJHVWLQJ� WKDW� DOOHUJLF�

LQGLYLGXDOV� GLVSOD\� FRQWLQXDO� SURGXFWLRQ� RI� $$� PHWDEROLWHV� HYHQ� LQ� EDVDO�

FRQGLWLRQ������

,Q� WKLV� FURVV�VHFWLRQDO� DQDO\WLFDO� SURVSHFWLYH� VWXG\�� ZH� DLPHG� WR� FRPSDUH� WKH�

IDWW\�DFLG�SURILOH�RI�DOOHUJLF�VHQVLWL]HG�DQG�QRQ�VHQVLWL]HG�LQGLYLGXDOV��WR�HYDOXDWH�

WKH�Q���WR�Q���WLVVXH�UDWLR�

0(7+2'6

7KLV� FURVV�VHFWLRQDO� DQDO\WLFDO� SURVSHFWLYH� VWXG\� DLPV� WR� FRPSDUH� WKH�

HU\WKURF\WHV� IDWW\� DFLG� SURILOH� RI� DOOHUJLF� VHQVLWL]HG�DQG�QRQ�VHQVLWL]HG� VXEMHFW��

7KH� UHVHDUFK� SURWRFRO� ZDV� DSSURYHG� E\� WKH� ELRHWKLFV� FRPPLWWHH� RI� WKH�

8QLYHUVLW\�RI�6RQRUD�

7KH�VWXG\�SRSXODWLRQ�ZDV�FRPSRVHG�DGXOWV�RI�ERWK�VH[HV�LQ�D�DJH�UDQJH�RI����

WR����\U��6XEMHFWV�ZHUH�FRQWDFWHG�SHUVRQDOO\�E\� WKH� UHVHDUFKHUV��DQG� UHFHLYHG�

LQIRUPDWLRQ�DERXW�WKH�UHVHDUFK�SURWRFRO��3DUWLFLSDQWV�SURYLGHG�LQIRUPHG�FRQVHQW�

WR� DOORZ� WKHLU� LQFOXVLRQ� LQ� WKH� VWXG\�� DQG� WKHQ� FRPSOHWHG� TXHVWLRQQDLUHV� IRU�

VRFLRGHPRJUDSKLF� GDWD� FROOHFWLRQ�� 7KH� HQWLUH� SRSXODWLRQ� ZDV� GLYLGHG� LQ� WZR�

VHSDUDWH� JURXSV� EDVHG� RQ� WKH� SUHVHQFH� RU� DEVHQFH� RI� DOOHUJLF� VHQVLWL]DWLRQ��

3DUWLFLSDQWV�ZHUH�H[FOXGHG� LI� WKH\�ZHUH� WDNLQJ�VXSSOHPHQWV�ZLWK�Q���RU�Q���RU�

DQ\� RWKHU� QXWULWLRQDO� VXSSOHPHQWV� ZLWK� XQLGHQWLILHG� FRPSRVLWLRQ�� LI� WKH\� ZHUH�

VPRNHUV� RU� UHJXODU� DOFRKRO� FRQVXPHUV� RU� LI� WKH\� KDG� PHWDEROLF� GLVRUGHUV� DV�

GLDEHWHV�RU�K\SRWK\URLGLVP��



��

6DPSOLQJ�DQG�6DPSOH�3UHSDUDWLRQ

%ORRG� GUDZLQJ� ZDV� SHUIRUPHG� E\� WUDLQHG� SURIHVVLRQDOV�� 9HQRXV� IDVWLQJ� EORRG�

VDPSOHV�ZDV�H[WUDFWHG�LQ���QRQ�DGGLWLYH�DQG���('7$�FRQWDLQLQJ�YDFXXP�WXEHV�

�%'�9DFXWDLQHU���SURSHUO\�ODEHOHG��

1RQ�DGGLWLYH�EORRG�VDPSOHV�ZHUH�DOORZHG� WR� FORW� IRU�DW� OHDVW� ��KRXU�� DQG� WKHQ�

FHQWULIXJHG�DW������USP�IRU����PLQXWHV� 6HUXP�ZDV�DOLTXRWV�VHJUHJDWHG�LQWR�WZR�

DSSURSULDWHO\� ODEHOHG� FULR�WXEHV�� WKH� ILUVW� RQH� ZDV� XVHG� IRU� DVVHVVPHQW� RI�

ELRFKHPLFDO� SDUDPHWHUV� ZLWK� FRPPHUFLDOO\� DYDLODEOH� NLWV�� DQG� WKH� VHFRQG� RQH�

ZHUH� VWRUHG� DW� ���� �&� XQWLO� 3KDGLDWRS� WHVW� �3KDUPD�� 7KHUPR� 6FLHQWLILF��� ZDV�

SHUIRUPHG�� DFFRUGLQJ� WR� PDQXIDFWXUHU¶V� LQVWUXFWLRQV�� $� ZKROH� EORRG� WXEH� ZDV�

FHQWULIXJHG�DW������USP�IRU����PLQXWHV�WR�VHSDUDWH�SODVPD�IURP�UHG�EORRG�FHOOV��

3ODVPD�ZDV� GLVFDUGHG� DQG� JOREXODU� SDFNDJH�ZDV� SODFHG� LQ� ZHOO� ODEHOHG� FULR�

WXEHV�IRU�KDUYHVWLQJ�DW�����&�XQWLO�WKH�IDWW\�DFLG�SURILOH�DQDO\]HV�ZHUH�SHUIRUPHG�

������ 7KH� UHPDLQLQJ� ZKROH� EORRG� FRQWDLQLQJ� WXEH� ZDV� XWLOL]HG� WR� SHUIRUP� D�

FRPSOHWH�EORRG�FRXQW�LQ�WKH�DXWRPDWHG�EORRG�FRXQWHU�&HOO�'\Q�������IROORZHG�

E\�PDQXDO�OHXNRF\WH�FRXQW����

$OOHUJLF 6HQVLWL]DWLRQ

$OOHUJLF�VHQVLWL]DWLRQ�ZDV�GHILQHG�DV�D�SRVLWLYH�UHVXOW�LQ�VHUXP�3KDGLDWRS�WHVWV��

6HUXP�3KDGLDWRS� WHVW� KDV� KLJK�GLDJQRVWLF� VHQVLWLYLW\� DQG� VSHFLILFLW\� �����DQG�

����UHVSHFWLYHO\���LWV�KLJKO\�UHSURGXFLEOH��VDIHU�DQG�OHVV�LQYDVLYH�WKDQ�WKH�3ULFN�

WHVW����������7KLV�(/,6$�EDVHG�WHVW��GHWHFWV�WKH�SUHVHQFH�RI�VSHFLILF�VHUXP�,J(�

DJDLQVW�FRPPRQ�DOOHUJHQV���

)DWW\�$FLG�6WDWXV�0DUNHUV

)LYH�KXQGUHG�PLFUROLWHUV�RI�UHG�EORRG�FHOOV�ZHUH�SODFHG�LQ�VFUHZ�FDS�WHVW�WXEHV�

FRQWDLQLQJ���P/�RI�KH[DQH�DQG���P/�RI�ERURQ�WKUHH�IOXRULGH��7KH�UHDFWLRQ�WXEHV�

ZHUH�YRUWH[�PL[HG�IRU����VHFRQGV��DQG�SXWWHG�RQ�D�KRW�ZDWHU�EDW�DW�����&�IRU����

PLQXWHV�� $IWHU� WKDW�� WHVW� WXEHV�ZHUH� FRROHG� WR� URRP� WHPSHUDWXUH� DQG� ��P/� RI�

GLVWLOOHG� ZDWHU� ZHUH� DGGHG�� YRUWH[� PL[HG� DQG� FHQWULIXJHG� DW� ����� USP� IRU� ��
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PLQXWHV�� 8SSHU� RUJDQLF� OD\HU� ZHUH� SODFHG� LQ� FRQWDLQHUV�� GULHG� XQGHU� QLWURJHQ�

IOX[�DQG�VWRUHG�DW�����&�XQWLO�&*�DQDO\VLV������

)DWW\�DFLG� VLJQDOV� LQ� WKH�FKURPDWRJUDP�ZHUH� LGHQWLILHG�FRPSDULQJ� LWV� UHWHQWLRQ�

WLPH�ZLWK�DQ�DQDO\WLFDO�VWDQGDUG��6XSHOFR������&RPSRQHQW�)$0(�PL[��6LJPD�

$OGULFK���4XDQWLWLHV�RI�HDFK�LQGLYLGXDO�IDWW\�DFLG�ZHUH�H[SUHVVHG�DV�D�SHUFHQWDJH�

RI�WRWDO�IDWW\�DFLGV�LQ�WKH�VDPSOH���Z���$V�D�PDUNHU�RI�WKH�PDLQ�FODVVHV�RI�IDWW\�

DFLGV�LQ�VDPSOH�ZH�KDYH�FDOFXODWHG��SHUFHQWDJH�RI�VDWXUDWHG�IDWW\�DFLGV���6)$���

SHUFHQWDJH� RI� XQVDWXUDWHG� IDWW\� DFLGV� ��8)$��� DQG� SHUFHQWDJH� RI� 38)$�

��38)$��DQG�WKH�SHUFHQWDJH�RI�KLJKO\�XQVDWXUDWHG�IDWW\�DFLGV��$V�PDUNHUV�RI�Q�

��38)$�VWDWXV�ZH�KDYH�GHWHUPLQHG��Q���LQGH[��/$�WR�$/$��$$�WR�(3$��DQG�Q���

WR�Q���UDWLRV��DV�GHVFULEHG�HOVHZKHUH�������

6WDWLVWLFDO�$QDO\VLV

7KH� UHVXOWV� ZHUH� DQDO\]HG� XVLQJ� 6366� ��� VRIWZDUH� SDFNDJH�� �6366�

,QF��&KLFDJR�86$���'DWD�ZDV�VXPPDUL]HG�XVLQJ�PHDVXUHV�RI�FHQWUDO� WHQGHQF\�

IRU�TXDQWLWDWLYH�YDULDEOHV��4XDOLWDWLYH�YDULDEOHV�DUH�VXPPDUL]HG�DV� IUHTXHQFLHV�

�SHUFHQWDJH��ZLWK� UHVSHFW� WR� WKH� JHQHUDO� SRSXODWLRQ� RU� WR� HDFK� RI� WKH� JURXSV��

7KH� QRQ�SDUDPHWULF� 0DQQ�:KLWQH\� 8� WHVW� ZDV� XVHG� WR� HYDOXDWH� GLIIHUHQFHV�

EHWZHHQ�JURXSV�

5(68/76

7KH�FXUUHQW�VWXG\�VWDUWHG�ZLWK����YROXQWHHUV�����ZHUH�H[FOXGHG�EHFDXVH�RI�WKH�

LQFOXVLRQ� DQG� H[FOXVLRQ� FULWHULD�� $GGLWLRQDOO\�� D� YROXQWHHU� GHFLGHG� WR� OHDYH� WKH�

VWXG\� IRU�SHUVRQDO� UHDVRQV�� OHDGLQJ� WR����DGXOWV� LQ� WKH�VWXG\�SRSXODWLRQ�� DOO�RI�

WKHP� LQKDELWDQWV� RI� WKH� FLW\� RI� +HUPRVLOOR�� 6RQRUD�� 7KH� DYHUDJH� DJH� RI� WKH�

SRSXODWLRQ�ZDV����\HDUV��0RVW�RI� WKH� LQGLYLGXDOV������ZHUH�IHPDOH��7KH�PHDQ�

DJH� E\� VH[� ZDV� ��� \HDUV� IRU� PHQ� DQG� ��� IRU� ZRPHQ�� 7KH� WRWDO� VRFLR�

GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SRSXODWLRQ�DUH�VXPPDUL]HG�LQ�7DEOH�,�

%LRFKHPLFDO�DQDO\VLV�DQG�EORRG�FRXQW�ZHUH SHUIRUPHG� WR�HYDOXDWH� WKH�JHQHUDO�

KHDOWK�VWDWXV�RI�WKH�LQGLYLGXDOV��DQG�EDVHG�RQ�WKH�UHVXOWV�RI�WKLV�DQDO\VLV�DQG�WKH�



��

LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�HVWDEOLVKHG�IRU�HDFK�JURXS��WKH�SDUWLFLSDQWV�ZHUH�

VHOHFWHG��1RQH�RI�LQGLYLGXDOV�KDYH�VFRUHV�RXWVLGH�WKH�QRUPDO�UDQJH��7KHUHIRUH��

WKH� VHOHFWHG� SRSXODWLRQ� LV� FRQVLGHUHG� WR� EH� �DSSDUHQWO\� KHDOWK\��� /DERUDWRU\�

GDWD�LV�VKRZQ�LQ�ILJXUH���

����RI�WKH�VWXG\�SRSXODWLRQ�ZDV�DOOHUJLF�VHQVLWL]HG��7KH�SUHYDOHQFH�RI�DOOHUJLF�

VHQVLWL]DWLRQ� IRXQG� LQ� WKH� SUHVHQW� VWXG\� LV� FRQVLVWHQW� ZLWK� WKH� SUHYDOHQFH�

UHSRUWHG�JOREDOO\������$OWKRXJK�DOOHUJLF�VHQVLWL]DWLRQ�LV�QRW�FRQVLGHUHG�D�GLVHDVH��

LW�LV�WKH�PDLQ�ULVN�IDFWRU�IRU�WKH�GHYHORSPHQW�RI�FOLQLFDO�PDQLIHVWDWLRQV�RI�DOOHUJ\�

�����

$V� VKRZQ� LQ� 7DEOH� ��� WKH� RQO\� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� LQ� ODERUDWRU\�

UHVXOWV�IURP�WKH�VWXG\�JURXSV�ZHUH��HRVLQRSKLO�FRXQWV�����������DQG�����������S�

 ��������DQG�VHJPHQWHG�QHXWURSKLO� FRXQWV� ������������DQG��������������7KLV�

ILQGLQJ�LV�FRQVLVWHQW�ZLWK�NQRZOHGJH�DERXW�WKH�PHFKDQLVPV�RI�DOOHUJLF�GLVHDVHV��

DV�LW� LV�NQRZQ�WKDW�KLJK�QXPEHUV�RI�HRVLQRSKLOV�DQG�VRPHWLPHV�QHXWURSKLOV�DUH�

FRPPRQ�LQ�DOOHUJLF�SDWLHQWV������

7DEOH�,,,�VKRZV�WKH�FRPSDULVRQ�RI�WKH�IDWW\�DFLG�SDUDPHWHUV�FDOFXODWHG�IURP�WKH�

IDWW\�DFLG�SURILOH�

',6&87,21

6HQVLWL]HG� LQGLYLGXDOV� KDG D� KLJKHU� /D� WR� $/$� UDWLR� WKDQ� QRQ�VHQVLWL]HG�

LQGLYLGXDOV��������DQG��������UHVSHFWLYHO\��S� ��������7KLV�LV�UHOHYDQW�EHFDXVH�LW�

LV�FRQVLVWHQW�ZLWK� WKH� IDWW\�DFLGV�K\SRWKHVLV��SURSRVHG�E\�%ODFN�DQG�6KDUSH� LQ�

����� ��������7KH�/$�WR�$/$�UDWLR� LQGLFDWHV� WKDW� VHQVLWL]HG� LQGLYLGXDOV�FRQVXPH�

KLJKHU�DPRXQWV�RI�/$�FRPSDUHG� WR�QRQ�VHQVLWL]HG� LQGLYLGXDOV��7KLV� LV�EHFDXVH�

/$�FRPHV�RQO\�IURP�IRRG�VRXUFHV��VXFK�DV�YHJHWDEOH�RLOV�DQG�IDVW�IRRGV�������

$�KLJK�/$�GLHW�LPSOLHV�WKDW�LW�DFFXPXODWHV�LQ�ODUJH�DPRXQWV�LQ�WLVVXH�VWRUHV�������

DV�REVHUYHG�LQ�WKH�VXEMHFWV�RI�ERWK�VWXG\�JURXSV��ZKLFK�KDYH�D�KLJK�SHUFHQWDJH�

RI�/$�LQ�WKHLU�HU\WKURF\WHV��7KLV�FDXVHV�D�GHFUHDVH�LQ�WKH�IRUPDWLRQ�RI�(3$�DQG�

'+$� IURP� $/$� ������ 7KH� G\VIXQFWLRQ� LV� VXFK� WKDW� LQJHVWHG� $/$� LV� DOPRVW�



��

H[FOXVLYHO\� GHIHUUHG� WR� ȕ�R[LGDWLRQ�� UHVXOWLQJ� LQ� ORZ� OHYHOV� RI� Q��� IDWW\� DFLGV� LQ�

JHQHUDO�DQG�$/$�LQ�SDUWLFXODU�������7KLV�HIIHFW�LV�FRQVLVWHQW�ZLWK�WKH�UHVXOWV�RI�WKH�

VWXG\�� VLQFH� WKH� VXEMHFWV� SUHVHQWHG� D� KLJK� SURSRUWLRQ� RI� /$� DQG� D� YHU\� ORZ�

SURSRUWLRQ�RI�$/$�

,W� LV� WKRXJKW� WKDW� WKH� PDLQ� PHFKDQLVP� WKURXJK� ZKLFK� /$� FRQWULEXWHV� WR� WKH�

SDWKRJHQHVLV� RI� DOOHUJ\� LV�� ��� LQFUHDVLQJ� WKH� SURGXFWLRQ� RI� $$� DFLG�� ZKLFK�

WULJJHUV� LWV� DFFXPXODWLRQ� LQ� FHOOXODU� GHSRVLWV�� DQG� ��� WKH� WUDQVIRUPDWLRQ� RI�

HQGRJHQRXV�$$�LQWR�HLFRVDQRLGV�SUR�$OOHUJHQV��VXFK�DV�3*(��DQG�/7&���ZKLFK�

SDUWLFLSDWH�LQ�WKH�LQGXFWLRQ�RI�LVRW\SH�FKDQJH�WR�,J(�DQG�LQ�WKH�GLIIHUHQWLDWLRQ�RI�

HIIHFWRU� FHOOV� VXFK� DV� HRVLQRSKLOV� DQG� PDVW� FHOOV� ����� $OWKRXJK� WKH� OHYHOV� RI�

3*(��DQG�/7&��LQ�SDWLHQWV�ZHUH�QRW�TXDQWLILHG�LQ�WKH�SUHVHQW�VWXG\��WKH�UHVXOWV�

RI�WKH�3KDGLDWRS��DOOHUJLF�VHQVLWL]DWLRQ�WHVW�DQG�WKH�SHULSKHUDO�EORRG�HRVLQRSKLO�

FRXQW� RI� WKH� VHQVLWL]HG� LQGLYLGXDOV� ZHUH� FRQVLVWHQW� ZLWK� WKH� DIRUHPHQWLRQHG�

PHFKDQLVPV�� VLQFH� WKH� VHQVLWL]HG� LQGLYLGXDOV� VKRZHG� KLJKHU� QXPEHUV� RI�

HRVLQRSKLOV� LQ� SHULSKHUDO� EORRG�� DOWKRXJK� ZLWKRXW� VKRZLQJ� HRVLQRSKLOLD� LQ� DQ\�

FDVH�

,Q�WKH�SUHVHQW�VWXG\��WKH�SUHYDOHQFH�RI�DOOHUJLF�VHQVLWL]DWLRQ�ZDV������ZKLFK�LV�

FRQVLVWHQW� ZLWK� WKH� RYHUDOO� SUHYDOHQFH� RI� DOOHUJLF� GLVHDVHV� HVWLPDWHG� E\� WKH�

:RUOG�2UJDQL]DWLRQ�RI�$OOHUJLHV��:$2���1R�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�

IDWW\� DFLG� SURILOH� RI� VHQVLWL]HG� DQG� QRQ�VHQVLWL]HG� LQGLYLGXDOV�� ERWK� JURXSV�

SUHVHQWLQJ�D�VHULRXV� LPEDODQFH�EHWZHHQ�Q���DQG�Q���IDWW\�DFLGV��+RZHYHU�� WKH�

SURSRUWLRQ�RI�/$�WR�$/$�LQ�HU\WKURF\WHV�RI VHQVLWL]HG�LQGLYLGXDOV�ZDV�KLJKHU�WKDQ�

WKDW� RI� QRQ�VHQVLWL]HG� LQGLYLGXDOV�� 7KLV� ILQGLQJ� DJUHHV� ZLWK� WKH� SURSRVHG� IDWW\�

DFLG�K\SRWKHVLV�RI�%ODFN�DQG�6KDUSH��ZKLFK�SRVWXODWHV�WKDW� WKH� LQFUHDVH�LQ�WKH�

WLVVXH�UDWLR�RI�/$�PD\�LQFUHDVH�WKH�ULVN�RI�GHYHORSLQJ�DOOHUJ\��:H�UHFRPPHQGHG�

LQFUHDVLQJ�WKH�QXPEHU�RI�VWXG\�VXEMHFWV��WR�LPSURYH�VWDWLVWLFDO�SRZHU��DQG�WR�EH�

DEOH�WR�H[WUDSRODWH�WKH�UHVXOWV�RI�WKH�VWXG\�DW�WKH�SRSXODWLRQ�OHYHO�

$&.12:/('*0(176�*5$17�6833257
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7R� WKH� 'LYLVLRQ� RI� %LRORJLFDO� 6FLHQFHV� DQG�+HDOWK�� DQG� WR� &21$&<7�� IRU� WKH�

HFRQRPLF� VXSSRUW� IRU� FDUU\LQJ� RXW� WKH� SUHVHQW� UHVHDUFK� ZRUN�� 7R� 3K'�� 5RFtR�

6XJLFK�0LUDQGD�DQG�3K'��/RXUGHV�$OGDQD�0DGULG�� IRU�SURYLGLQJ� WKH�QHFHVVDU\�

UHDJHQWV�IRU�WKH�ELRFKHPLFDO�HYDOXDWLRQV�

5()(5(1&(6

�� )DMW� 0/�� :HQ]HO� 6(�� $VWKPD� SKHQRW\SHV� DQG� WKH� XVH� RI� ELRORJLF�

PHGLFDWLRQV� LQ� DVWKPD� DQG� DOOHUJLF� GLVHDVH�� 7KH� QH[W� VWHSV� WRZDUG�

SHUVRQDOL]HG�FDUH��-�$OOHUJ\�&OLQ�,PPXQRO�����������������������

�� YDQ� GHQ� (OVHQ� /:-�� 1XVVH� <�� %DOYHUV� 0�� 5HGHJHOG� )$�� .QRO� ()��

*DUVVHQ� -�� HW� DO�� Q��� /RQJ�FKDLQ�38)$� UHGXFH� DOOHUJ\�UHODWHG�PHGLDWRU�

UHOHDVH� E\� KXPDQ� PDVW� FHOOV� LQ� YLWUR� YLD� LQKLELWLRQ� RI� UHDFWLYH� R[\JHQ�

VSHFLHV��%ULW�-�RI�1XW����������������±���

�� 3DZDQNDU�5��&DQRQLFD�*:��+ROJDWH�67��/RFNH\�5)��/LEUR�EODQFR�VREUH�

DOHUJLDV�GH�OD�:$2��������>KWWS���ZZZ�ZRUOGDOOHUJ\�RUJ�@

�� /LQQHEHUJ�$�� 7KH� LQFUHDVH� LQ� DOOHUJ\� DQG� H[WHQGHG� FKDOOHQJHV�� $OOHUJ\��

���������������

�� 5XWNRZVNL�.��6RZD�3��5XWNRZVND�7DOLSVND�-��6XONRZVNL�6��5XWNRZVNL�5��

$OOHUJLF� GLVHDVHV�� WKH� SULFH� RI� FLYLOLVDWLRQDO� SURJUHVV� 3RVWĊS\�

'HUPDWRORJLL�L�$OHUJRORJLL�����������������

�� %ODFN� 31�� 6KDUSH� 6� �������� 'LHWDU\� IDW� DQG� DVWKPD�� LV� WKHUH� D�

FRQQHFWLRQ"�(XU�5HVSLU�-�������������������

�� 6KHN� /3�� &KRQJ�0)�)�� /LP� -<�� 6RK� 6�(�� &KRQJ� <�6�� 5ROH� RI� 'LHWDU\�

/RQJ�&KDLQ� 3RO\XQVDWXUDWHG� )DWW\� $FLGV� LQ� ,QIDQW� $OOHUJLHV� DQG�

5HVSLUDWRU\�'LVHDVHV��&OLQ�DQG�'HYHORS�,PPXQRO�����������������

�� )XUXKMHOP� &�� :DUVWHGW� .�� )DJHUD� 0�� )lOWK�0DJQXVVRQ� .�� /DUVVRQ� -��

)UHGULNVVRQ�0��HW�DO��$OOHUJLF�GLVHDVH� LQ� LQIDQWV�XS� WR��� \HDUV�RI�DJH� LQ�
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UHODWLRQ� WR� SODVPD� RPHJD��� IDWW\� DFLGV� DQG� PDWHUQDO� ILVK� RLO�

VXSSOHPHQWDWLRQ�LQ�SUHJQDQF\�DQG�ODFWDWLRQ��3HGLDW�$OOHUJ\�DQG�,PPXQRO��

���������������

�� 3DWWHUVRQ� (�� :DOO� 5�� )LW]JHUDOG� *)�� 5RVV� 53�� 6WDQWRQ� &�� +HDOWK�

,PSOLFDWLRQV�RI�+LJK�'LHWDU\�2PHJD���3RO\XQVDWXUDWHG�)DWW\�$FLGV��-�1XW�

DQG�0HW������������������

���&KLOWRQ�)+��0XUSK\�5&��:LOVRQ�%$��6HUJHDQW�6��$LQVZRUWK�+��6HHGV�0&��

HW� DO�� 'LHW�*HQH� ,QWHUDFWLRQV� DQG� 38)$� 0HWDEROLVP�� $� 3RWHQWLDO�

&RQWULEXWRU�WR�+HDOWK�'LVSDULWLHV�DQG�+XPDQ�'LVHDVHV��1XWULHQWV����������

�����������

���2U]DYRYD�-��0LVXUFRYD�/��$PEUR]RYD�-9��9LFKD�5��0OFHN�-��)DWW\�$FLGV�

&RPSRVLWLRQ� RI� 9HJHWDEOH� 2LOV� DQG� ,WV� &RQWULEXWLRQ� WR� 'LHWDU\� (QHUJ\�

,QWDNH�DQG�'HSHQGHQFH�RI�&DUGLRYDVFXODU�0RUWDOLW\�RQ�'LHWDU\� ,QWDNH�RI�

)DWW\�$FLGV��,QW�-�0RO�6FL���������������������

���%RVPD�GHQ� %RHU�00��:HWWHQ�0/�� 3UXLPERRP� /�� &KURQLF� LQIODPPDWRU\�

GLVHDVHV�DUH� VWLPXODWHG� E\� FXUUHQW� OLIHVW\OH�� KRZ� GLHW�� VWUHVV� OHYHOV� DQG�

PHGLFDWLRQ�SUHYHQW�RXU�ERG\�IURP�UHFRYHULQJ��1XW�	�0HW������������

���6HDUV�%�DQG�5LFRUGL�&��$QWL�LQIODPPDWRU\�QXWULWLRQ�DV�D�SKDUPDFRORJLFDO�

DSSURDFK�WR�WUHDW�REHVLW\��-�2EHV�������������

���0DF/HDQ�(��0DGVHQ�1��9OLDJRIWLV�+��)LHOG�&��&DPHURQ�/��Q���)DWW\�DFLGV�

LQKLELW� WUDQVFULSWLRQ� RI� KXPDQ� ,/����� LPSOLFDWLRQV� IRU� GHYHORSPHQW� RI� 7�

KHOSHU�W\SH���LPPXQH�UHVSRQVHV��%U�-�1XW���������������±������

���3RWDOOD� -9��(VSHODQG�0$��3ROUHLV� -��5RELQVRQ� -��+DUULV�:6��&RUUHFWLQJ�

WKH� HIIHFWV� RI� ���� �&� VWRUDJH� DQG� DOLTXRW� VL]H� RQ� HULWKURF\WH� IDWW\� DFLG�

FRWHQW� LQ� WKH�:RPHQ¶V� KHDOWK� ,QLWLDWLYH�� /LSLGV� 9RO�� ���� ��������� $2&6�

�����
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���6DQGHHS�7��5RRSDNDOD�06��:LOPD�'HOSKLQH�6LOYLD�&5��&KDQGUDVKHNDUD�

6�� 5DR� 0�� (YDOXDWLRQ� RI� VHUXP� LPPXQRJOREXOLQ� (� OHYHOV� LQ� EURQFKLDO�

DVWKPD��/XQJ�,QGLD������������������

���.DXU� 1�� &KXJK� 9�� *XSWD� $.�� (VVHQWLDO� IDWW\� DFLGV� DV� IXQFWLRQDO�

FRPSRQHQWV�RI�IRRGV� D�UHYLHZ��-�)RRG�6FL�7HFKQRO�������������������±

�����
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7DEOH����6RFLRGHPRJUDSKLF�GDWD

Q ��

6H[�P>I@ ������
$JH� ����������
(WQLF�JURXS

0HVWL]R ��������
&DXFDVLDQ �������

3ODFH�RI�ELUWK
6RQRUD ��������
6LQDORD ������
'XUDQJR ������
3XHEOD ������
%DMD�&DOLIRUQLD ������
') ������
0RQWHUH\ ������
86$ ������

$UHD�RI�UHVLGHQFH
8UEDQ ��������
6XEXUEDQ ������

6FKRODU�OHYHO
��WR����\HDUV ��������
!����\HDUV ��������

2FXSDWLRQ
6WXGHQW ��������
3URIHVVLRQDO ��������
(PSOR\HH ������
+RXVHZLIH ������
7HDFKLQJ� ������
%XLOGHU� ������
:RUNHU ������
0HUFKDQW ������
,GOH ������

6RFLRHFRQRPLF�OHYHO
+LJK ������
$YHUDJH� ��������
/RZ ������
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7DEOH����/DERUDWRU\�SDUDPHWHU�

6HQVLWL]HG��Q ��� 1RQ�VHQVLWL]HG��Q ��� S

*OXFRVH��PJ�G/� �������� ������ �����

8UHD��PJ�G/� ���������� �������� �����

8ULF�DFLG��PJ�G/� ��������� �������� �����

&UHDWLQLQ��PJ�G/� ���������� ������� �����

&KROHVWHURO�

�PJ�G/�
���������� ������ �����

7ULJOLFHULGV�

�PJ�G/�
��������� ����� �����

(ULWKURFLWHV��0�ȝ/� ���������� �������� �����

+HPRJORELQ��J�G/� ���������� �������� �����

+HPDWRFULW���� ���������� ������ �����

9&0��I/� ����������� �������� �����

+&0��J�G/� ��������� �������� �����

5':���� �������� �������� �����

/HXNRF\WHV��.�ȝ/� ��������� �������� �����

%DVRSK\OV ������� ����� �����

(RVLQRSK\OV �������� ������ ����

1HXWUSK\OV ���������� �������� ����

/LQIRF\WHV ���������� �������� �����

0RQRF\WHV ��������� ������ �����

3ODTXHWDV ��������� ������ �����

930 ��������� ������� �����

9&0��PHGLXP� FRUSXVFXODU� YROXPH��+&0��PHDQ� FRUSXVFXODU� KHPRJORELQ�� 930��PHDQ�
SODWHOHW�YROXPH�
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7DEOH����)DWW\�DFLG�ELRPDUNHUV

*URXS
S

1RQ�VHQVLWL]HG 6HQVLWL]HG

��6)$ ����� ����� �����

��08)$ ����� ����� �����

��38)$ ����� ����� �����

��+8)$ ����� ����� �����

��Q�� ����� ����� �����

��Q�� ���� ����� �����

/$�WR�$/$ ����� ����� ����

$$�WR�(3$ ���� ���� �����

1���LQGH[ ���� ���� �����

Q���WR�Q�� ���� ���� �����

$/$��DOID�OLQROHQLF�DFLG��$$��DUDFKLGRQLF�DFLG��(3$��HLFRVDSHQWDHQRLF�DFLG��+8)$��
KLJKO\�XQVDWXUDWHG�IDWW\�DFLGV��/$��OLQROHLF�DFLG��08)$��PRQRXQVDWXUDWHG�IDWW\�
DFLGV��6)$��VDWXUDWHG�IDWW\�DFLGV��38)$��SRO\XQVDWXUDWHG�IDWW\�DFLGV��
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