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Excepto si se señala otra cosa, la licencia del ítem se describe como openAccess 



ŝŝ

$JUDGHFHPRV�HO� DSR\R�HFRQyPLFR�SDUD� OD� UHDOL]DFLyQ�GH�HVWH� WUDEDMR�GH�
WHVLV�DO�&RQVHMR�1DFLRQDO�GH�&LHQFLD�\�7HFQRORJtD��&21$&\7��D�WUDYpV�GHO�
SUR\HFWR�� ³,GHQWLILFDFLyQ� \� FDUDFWHUL]DFLyQ� TXtPLFD� \� ELROyJLFD� GH�
FRPSXHVWRV� FRQ� DFWLYLGDG� DQWLFDQFHUtJHQD� GH� SODQWDV� GH� OD�
HWQRIDUPDFRSHD�VRQRUHQVH´��&ODYH�&RQDF\W��������
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'HGLFR� PL� WUDEDMR� D� WRGD�PL� IDPLOLD HQ� HVSHFLDO� D� PL�0DGUH \� $EXHOD�� SRU�

VLHPSUH�DSR\DUPH�LQFRQGLFLRQDOPHQWH�\�HVWDU�SUHVHQWH�HQ�WRGRV�ORV�PRPHQWRV�

GH�PL�YLGD��

³/D�IDPLOLD�HV�OD�EU~MXOD�TXH�QRV�JXtD��6RQ�OD�LQVSLUDFLyQ�SDUD�OOHJDU�

D�JUDQGHV�DOWXUDV�\�QXHVWUR�FRQVXHOR�FXDQGR�RFDVLRQDOPHQWH

IDOODPRV´�

%UDG�+HQU\�
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$JUDGH]FR�HQ�SULPHUD� LQVWDQFLD�D�'LRV�SRU�SHUPLWLUPH� UHDOL]DU�XQD�HWDSD�PiV�

HQ�PL�YLGD�SURIHVLRQDO� $�PL�IDPLOLD�JUDFLDV�SRU�VX�DSR\R�\�FRPSUHQVLyQ�GXUDQWH�

HVWH� WLHPSR�� D� ORV� FRQVHMRV� \� PRPHQWRV� GH� DOHJUtD� TXH� PH� EULQGDEDQ� SDUD�

SRGHU�VDOLU�DGHODQWH�HQ�PLV�HVWXGLRV��

$JUDGH]FR�D�PL�GLUHFWRU�GH� WHVLV�'U��5DPyQ�5REOHV�SRU�VX�DSR\R�\�FRQILDQ]D�

EULQGDGD�HQ�HVWRV�GRV�DxRV�GH�WUDEDMR��D�PLV�VLQRGDOHV�'UD��/XLVD�5DVFyQ��'UD��

2OLYLD�$QWHOR�\�'U��6HUJLR�0HGLQD��SRU�VXV�FRQVHMRV�\�DSR\R�EULQGDGR��VHU�XQ�

HMHPSOR�D�VHJXLU�\�FRQYHUWLUVH�HQ�PLV�JUDQGHV�PDHVWURV��

³8Q�PDHVWUR�HV�XQD�EU~MXOD�TXH�DFWLYD�ORV�LPDQHV�GH�OD�FXULRVLGDG��

FRQRFLPLHQWR�\�VDELGXUtD�HQ�VXV�SXSLORV´

(YHU�*DUULVRQ�

$� PLV� $PLJRV�� OHV� GR\� ODV� JUDFLDV� SRU� VLHPSUH� HVWDU� DKt� SDUD� GDUPH� VXV�

FRQVHMRV�\�iQLPRV�

³6L�TXLHUpLV�IRUPDU�MXLFLR�DFHUFD�GH�XQ�KRPEUH��REVHUYDG�TXLpQHV�VRQ�VXV�

DPLJRV�´

)pQHORQ�

³9LYH�FRPR�VL�IXHUDV�D�PRULU�PDxDQD��$SUHQGH�FRPR�VL�IXHUDV�D�YLYLU�VLHPSUH�´

0DKDWPD�*DQGKL�
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2%-(7,926 ,;

2EMHWLYR�JHQHUDO ,;

2EMHWLYRV�SDUWLFXODUHV ,;

5(680(1 ;

,1752'8&&,Ï1� �

$17(&('(17(6 �

&iQFHU �

&DXVDV�\�SURFHVR�GHO�FiQFHU �

(VWDGtVWLFDV �

0HFDQLVPRV�GH�,QGXFFLyQ�GH�$SRSWRVLV �

&DVSDVDV �

5XWD�LQWUtQVHFD�GH�DSRSWRVLV�R�9tD�0LWRFRQGULDO �

5XWD�H[WUtQVHFD�GH�DSRSWRVLV �

7UDWDPLHQWRV�&RQWUD�HO�&iQFHU ��

%XUVHUD�PLFURSK\OOD ��

7HUSHQRV ��

0$7(5,$/(6�<�0e72'26 ��

0ROpFXODV ��

/tQHD�FHOXODU� ��

(YHQWRV�$SRSWyWLFRV ��

)RVIDWLGLOVHULQD� ��

3RWHQFLDO�GH�0HPEUDQD�0LWRFRQGULDO ��

$FWLYDFLyQ�GH�ODV�&DVSDVDV ��

$UUHVWR�&HOXODU ��
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$QiOLVLV�(VWDGtVWLFR ��

5(68/7$'26�<�',6&86,Ï1 ��

(YHQWRV�$SRSWyWLFRV ��

3RWHQFLDO�GH�0HPEUDQD�0LWRFRQGULDO ��

$FWLYDFLyQ�GH�ODV�&DVSDVDV ��

$UUHVWR�&HOXODU ��

0HFDQLVPR�GH�LQGXFFLyQ�GH�DSRSWRVLV ��

&21&/86,21(6 ��

5(&20(1'$&,21(6 ��

%,%/,2*5$)Ë$ ��
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7DEOD 3iJLQD

, &RPSXHVWRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD \�VX�DFWLYLGDG�

DQWLSUROLIHUDWLYD

��
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)LJXUD 3iJLQD

� 3URFHVR�GH�FDUFLQRJpQHVLV� �

� 9tDV�GH�DSRSWRVLV�LQWUtQVHFD�H�H[WUtQVHFD ��

� %XUVHUD�PLFURSK\OOD ��

� 3ULQFLSDOHV�UXWDV�GH�LQGXFFLyQ�GH�DSRSWRVLV�SRU�WHUSHQRV�\�

GHULYDGRV

��

� &RPSXHVWRV�DLVODGRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD ��

� ([WHUQDOL]DFLyQ� GH� OD� IRVIDWLGLOVHULQD� HQ� FpOXODV� $����

WUDWDGDV� FRQ� ORV� FRPSXHVWRV� DLVODGRV� GH� OD� UHVLQD� GH�%��

PLFURSK\OOD�H[WHUQDOL]DFLyQ�

��

� 3RUFHQWDMHV� GH� FpOXODV� DSRSWyWLFDV� LQGXFLGDV� SRU� HO�

WUDWDPLHQWR�FRQ�FRPSXHVWRV�DLVODGRV�GH�%��PLFURSK\OOD

��

� 'HVSRODUL]DFLyQ� GHO� SRWHQFLDO� GH� PHPEUDQD� PLWRFRQGULDO�

HQ� FpOXODV� $���� WUDWDGDV� FRQ� FRPSXHVWRV� DLVODGRV� GH�

UHVLQD�GH�%��PLFURSK\OOD

��

� $FWLYLGDG�GH� OD� FDVSDVD���HQ� OD� OtQHD�$���� WUDWDGDV�FRQ�

FRPSXHVWRV�DLVODGRV�GH�UHVLQD�GH�%��PLFURSK\OOD�

��

�� $FWLYLGDG� GH� OD� FDVSDVD��� HQ� OD� OtQHD� $���� WUDWDGDV� FRQ�

FRPSXHVWRV�DLVODGRV�GH�UHVLQD�GH�%��PLFURSK\OOD�

��

�� $FWLYLGDG� GH� OD� FDVSDVD��� HQ� OD� OtQHD� $���� WUDWDGDV� FRQ�

FRPSXHVWRV�DLVODGRV�GH�UHVLQD�GH�%��PLFURSK\OOD�

��

�� 'HWHQFLyQ� GHO� FLFOR� FHOXODU� HQ� FpOXODV� $���� WUDWDGDV� FRQ�

FRPSXHVWRV�DLVODGRV�GH�UHVLQD�GH�%��PLFURSK\OOD�

��

�� 0HFDQLVPR� SURSXHVWR� GH� LQGXFFLyQ� GH� DSRSWRVLV� SRU� ORV�

FRPSXHVWRV�H[WUDtGRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD�

��
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2EMHWLYR�*HQHUDO

'HWHUPLQDU� ORV� PHFDQLVPRV� PROHFXODUHV� GH� PXHUWH� FHOXODU� LQGXFLGRV� SRU�

FRPSXHVWRV� GHULYDGRV� GH OD� UHVLQD� GH� %XUVHUD� PLFURSK\OOD� TXH� SUHVHQWDQ�

DFWLYLGDG�DQWLSUROLIHUDWLYD HQ�OD�OtQHD�FHOXODU�$����

2EMHWLYRV�3DUWLFXODUHV

x 'HWHUPLQDU� HO� WLSR� GH� PXHUWH� FHOXODU� LQGXFLGD� SRU� FRPSXHVWRV

PDODEDULFDWULHQRO�� DFHWDWR� GH� GLKLGURFOXVLQD�� ȕ�FDULRILOHQR�� DULHQVLQD��

PLFURILODQLQD \� iFLGR� EHWXOyQLFR H[WUDtGRV� GH� OD� UHVLQD� GH� %XUVHUD�

PLFURSK\OOD�

x 'HWHUPLQDU� HO� DUUHVWR� FHOXODU� LQGXFLGR� SRU� FRPSXHVWRV� H[WUDtGRV� GH OD�

UHVLQD�GH�%XUVHUD�PLFURSK\OOD�

x 'HWHUPLQDU�OD�YtD�GH�DSRSWRVLV�LQGXFLGD�SRU�FRPSXHVWRV H[WUDtGRV�GH�OD�

UHVLQD�GH�%XUVHUD�PLFURSK\OOD�
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(O� FiQFHU� GH� SXOPyQ� HV� OD� SULQFLSDO� FDXVD� GH� PRUWDOLGDG� UHODFLRQDGD� FRQ� HO�

FiQFHU� HQ� WRGR� HO�PXQGR�� 'HELGR� D� OD� EDMD� HILFDFLD� WHUDSpXWLFD� \� ORV� HIHFWRV�

VHFXQGDULRV� JUDYHV� GH� ORV� IiUPDFRV� TXLPLRWHUDSpXWLFRV� DFWXDOHV�� OD�

LQYHVWLJDFLyQ� UHFLHQWH� VREUH� HO� FiQFHU� VH� KD� FHQWUDGR� HQ� OD� SRVLELOLGDG� GH�

HQFRQWUDU�QXHYRV�IiUPDFRV�TXH�QRV�D\XGHQ�D�PHMRUDU�OD�FDOLGDG�GH�YLGD�GH�ORV�

SDFLHQWHV�FRQ�FiQFHU�\�ORJUHQ�VXSHUDU�HVWH�PDO� (VWXGLRV�HQ�OD�FRPSRVLFLyQ�GH�

OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD PRVWUDURQ�OD�SUHVHQFLD�GH�YDULRV�WHUSHQRLGHV�\�

OLJQDQRV�� $OJXQRV� GH� HVWRV� FRPSXHVWRV� GHPRVWUDURQ� VHU� DFWLYRV� FRQWUD�

GLIHUHQWHV�OtQHDV�FHOXODUHV�GH�FiQFHU��(Q�HVWH�WUDEDMR�VH�HVWXGLy�HO�PHFDQLVPR�

LPSOLFDGR�HQ� OD�DFWLYLGDG�DQWLSUROLIHUDWLYD�GH� ORV�FRPSXHVWRV�PDODEDULFDWULHQRO��

DFHWDWR� GH GLKLGURFOXVLQD�� ȕ�FDULRILOHQR�� DULHQVLQD�� PLFURILODQLQD \� iFLGR�

EHWXOyQLFR� DLVODGRV� GH� OD� UHVLQD�GH�%��PLFURSK\OOD�� /D� DFWLYLGDG� DSRSWyWLFD� VH�

GHWHUPLQy� SRU WLQFLyQ� FRQ� DQH[LQD� 9� \� \RGXUR� GH� SURSLGLR� �3,��� /D�

GHVSRODUL]DFLyQ�GHO�SRWHQFLDO�GH�PHPEUDQD�PLWRFRQGULDO�VH�PLGLy�XVDQGR�-&����

/D� DFWLYLGDG� GH� ODV FDVSDVDV VH� PLGLy� XVDQGR� WLQFLyQ� FRQ� DQWLFXHUSR� GH�

FDVSDVD� DFWLYD�� /D� GHWHQFLyQ� FHOXODU� VH� HYDOXy�PHGLDQWH� OD� FXDQWLILFDFLyQ� GH�

$'1�SRU�PHGLR�GH WLQFLyQ�FRQ�3,��/RV�FRPSXHVWRV�PDODEDULFDWULHQRO��DFHWDWR�GH�

GLKLGURFOXVLQD��ȕ�FDULRILOHQR��DULHQVLQD��PLFURILODQLQD \�iFLGR�EHWXOyQLFR�LQGXMHURQ�

DSRSWRVLV� HQ� OD� OtQHD� FHOXODU� $��� HQ�XQ������ ����� ������� ���������\� ���

UHVSHFWLYDPHQWH� DO�LJXDO�TXH�GHPRVWUDURQ�LQGXFLU OD�SRU�SpUGLGD�GH�SRWHQFLDO�GH�

PHPEUDQD�PLWRFRQGULDO GH� KDVWD� ��� SRU WUDWDPLHQWR� FRQ PDODEDULFDWULHQRO� \�

GLDFHWDWR�GH�GLKLGURFOXVLQD� DFWLYDFLyQ�GH�ODV�FDVSDVDV�� �����YHFHV UHVSHFWR�DO�

FRQWURO��� �� �����YHFHV UHVSHFWR�DO�FRQWURO� \� �� �����YHFHV UHVSHFWR�DO�FRQWURO��

SRU�SDUWH�GH�GLDFHWDWR�GH�GLKLGURFOXVLQD�H� LQWHUUXSFLyQ GHO�FLFOR�FHOXODU HQ�IDVH�

*��0�SRU�ȕ�FDULRILOHQR \�IDVH�6�SRU�GLDFHWDWR�GH�GLKLGURFOXVLQD��/RV�UHVXOWDGRV�

REWHQLGRV�HQ�HO�SUHVHQWH�HVWXGLR�UHYHODURQ�TXH� ORV�FRPSXHVWRV�DLVODGRV�GH� OD�



ǆŝ

UHVLQD� GH� %�� PLFURSK\OOD JHQHUDURQ� OD� PXHUWH� FHOXODU� SRU� XQ� SURFHVR� GH�

DSRSWRVLV�TXH�HV�GHSHQGLHQWH�GH�FDVSDVDV�\� IXH DFWLYR��SUHIHUHQWHPHQWH��SRU�

YtD�PLWRFRQGULDO�
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(O�FiQFHU�GH�SXOPyQ R�FDUFLQRPD�EURQFRSXOPRQDU HV�OD�SULQFLSDO�FDXVD�GH�PXHUWH�

SRU�FiQFHU�HQ�WRGR�HO�PXQGR��6LHJHO�\�FRO����������/D�PD\RUtD�GH�ORV�FiQFHUHV�GH�

SXOPyQ�SHUWHQHFHQ�D�FiQFHU�GH�SXOPyQ�GH�FpOXODV�SHTXHxDV� �����GH� WRGRV� ORV�

FiQFHUHV�GH SXOPyQ���16&/&���1DJDSSDQ�\�FRO����������/D�WDVD GH�VXSHUYLYHQFLD�

GH�ORV�SDFLHQWHV�FRQ�16&/&�HV�SREUH� PiV�GHO�����GH�ORV�SDFLHQWHV�VXFXPEHQ�D�

OD�HQIHUPHGDG�GHQWUR�GH�ORV�SULPHURV ��DxRV�GHVSXpV�GHO�GLDJQyVWLFR�HVWR GHELGR�

D� OD� EDMD� HILFDFLD� WHUDSpXWLFD� \� HIHFWRV� VHFXQGDULRV� RFDVLRQDGRV� SRU� IiUPDFRV�

TXLPLRWHUDSpXWLFRV� DFWXDOHV��(Q� HVWH� FRQWH[WR�� OD� LQYHVWLJDFLyQ� UHFLHQWH� VREUH� HO�

FiQFHU� VH� KD� FHQWUDGR� HQ� OD� SRVLELOLGDG� GH� HQFRQWUDU� QXHYRV�PHGLFDPHQWRV� GH�

RULJHQ�QDWXUDO��SODQWDV��PLFURRUJDQLVPRV��HWF����/LQ�\�FRO��������\�1DJDSSDQ�\�FRO���

������

%XUVHUD�PLFURSK\OOD $��*UD\�� �%XUVHUDFHDH���FRP~QPHQWH�FRQRFLGR�FRPR�

�iUERO�GH�HOHIDQWH��R��7RURWH�EODQFR���VH�GLVWULEX\H�DPSOLDPHQWH�HQ�HO�GHVLHUWR�GH�

6RQRUD� HQ�0p[LFR�� (V� XWLOL]DGD� SRU� OD� HWQLD� ³6HUL´� SDUD� HO� WUDWDPLHQWR� GH� YDULDV�

HQIHUPHGDGHV��WDOHV�FRPR�GRORU�GH�JDUJDQWD� GRORU�GH�FDEH]D��\�SDUD�OD�FXUDFLyQ�

GH�KHULGDV��XVDQGR�GLIHUHQWHV�SDUWHV�GH�OD�SODQWD��6H�KD�UHSRUWDGR�TXH�ODV UHVLQDV�

%XUVHUD�PLFURSK\OOD HVWiQ FRQVWLWXLGDV SULQFLSDOPHQWH�SRU� OLJQDQRV \� WHUSHQRLGHV

�PDODEDULFDWULHQRO�� GLDFHWDWR� GH� GLKLGURFOXVLQD� ȕ�FDULRILOHQR�� DULHQVLQD��

PLFURILODQLQD \� iFLGR� EHWXOyQLFR�� ORV� FXDOHV GHPRVWUDURQ� VHU DFWLYRV� IUHQWH� D�

GLIHUHQWHV� OtQHDV� FHOXODUHV� GH� FiQFHU �0HVVLQD� \� FRO��� ������ 6LQ� HPEDUJR�� HO�

SURFHVR�PROHFXODU��SRU�HO�FXDO��HVWDV�VXVWDQFLDV�LQGXFHQ�VX�HIHFWR�DQWLSUROLIHUDWLYR�

D~Q�HV�GHVFRQRFLGR��

/DV� FpOXODV� SXHGHQ� PRULU� SRU� WUHV� SULQFLSDOHV� SURFHVRV�� OD� DSRSWRVLV�� OD�

QHFURVLV�\�OD�DXWRIDJLD �%RURGD \�FRO�� �������/D�DSRSWRVLV�HV�XQR�GH�ORV�SURFHVRV�

GH�PXHUWH�FHOXODU�PHMRU FDUDFWHUL]DGR \�HV�PX\� LPSRUWDQWH�HQ�HO� WUDWDPLHQWR�GHO�

FiQFHU�� \D� TXH� HV� XQ� SURFHVR� FHOXODU� DOWDPHQWH� RUJDQL]DGR� \� HYROXWLYDPHQWH�

FRQVHUYDGR TXH� VH� SURGXFH� HQ� FRQGLFLRQHV� ILVLROyJLFDV� QRUPDOHV� \� HV�

DFRPSDxDGD�SRU�OD�H[SUHVLyQ�GH�JHQHV�GH�QRYR� GH�ODV�FDVSDVDV�\�RWUDV�HQ]LPDV�



Ϯ

UHVSRQVDEOH� GH� OD� PXHUWH� FRQWURODGD� GH� ODV� FpOXODV� �%RURGD� \� FRO�� ������� (O�

GHVDUUROOR� GH� QXHYDV� HVWUDWHJLDV� SDUD� DFWLYDU� OD� DSRSWRVLV�� HVSHFtILFDPHQWH� HQ�

FpOXODV�FDQFHURVDV�VHUtD� YDOLRVD�SDUD�HO� WUDWDPLHQWR�GH�GLYHUVRV� WLSRV�GH�FiQFHU�

�=KDQJ� \� FRO��� ������� 'DGR� TXH� ORV� SURJUDPDV� DSRSWyWLFRV� SXHGHQ� VHU�

PDQLSXODGDV�SDUD�SURGXFLU�FDPELRV�PDVLYRV�HQ�OD�PXHUWH�FHOXODU��ORV�JHQHV�\�ODV�

SURWHtQDV� TXH� FRQWURODQ� OD� DSRSWRVLV� VRQ� REMHWLYRV� SRWHQFLDOHV� SDUD� IiUPDFRV�

FRQWUD� HO� FiQFHU�� 3RU� OR� WDQWR�� KD\� XQ� FUHFLHQWH� LQWHUpV� HQ� OD� LGHQWLILFDFLyQ� GH�

QXHYRV� IiUPDFRV� FRQ� SURSLHGDGHV� LQGXFWRUDV� GH� DSRSWRVLV� HQ� FiQFHUHV� GH�

GLYHUVRV�RUtJHQHV��5DVFyQ�\�FRO������� D��

(O� REMHWLYR� GHO� WUDEDMR� IXH GHWHUPLQDU� ORV�PHFDQLVPRV�PROHFXODUHV� GH� ORV�

FRPSXHVWRV DLVODGRV� GH� OD� UHVLQD� GH� %�� PLFURSK\OOD TXH� PRVWUDURQ� DFWLYLGDG�

DQWLSUROLIHUDWLYD�HQ�OD�OtQHD�FHOXODU�$����
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&iQFHU

&DXVDV�\�3URFHVR�GHO�&iQFHU

(O� FiQFHU� HV� XQ� SDGHFLPLHQWR� SUHVHQWD� FRPR� FRQVHFXHQFLD GHO� FUHFLPLHQWR�

GHVFRQWURODGR� GH� ODV� FpOXODV� DO� DOWHUDUVH� ORV� PHFDQLVPRV� GH� GLYLVLyQ� \� PXHUWH�

FHOXODU��OR�TXH�JHQHUD�HO�GHVDUUROOR�GH�WXPRUHV�R�PDVDV�DQRUPDOHV��ODV�FXDOHV�VH�

SXHGHQ� SUHVHQWDU� HQ� FXDOTXLHU� SDUWH� GHO� RUJDQLVPR�� GDQGR� OXJDU� D�PiV� GH� ����

WLSRV� GH� FiQFHU� TXH� VH� GHQRPLQDQ� VHJ~Q� OD� ]RQD� GH� GHVDUUROOR�� SRU� HMHPSOR��

FiQFHU�GH�SXOPyQ��FiQFHU�GH�PDPD��FiQFHU�GH�FRORQ��WXPRU�FHUHEUDO��HWF���,1(*,��

�������

/D�206� UHSRUWD� TXH� ODV� SULQFLSDOHV� FDXVDV� GH� FiQFHU� HQWUH� OD� SREODFLyQ�

PXQGLDO� VRQ�� WDEDTXLVPR�� tQGLFH� GH� PDVD� FRUSRUDO� HOHYDGR�� IDOWD� GH� DFWLYLGDG�

ItVLFD��DOFRKROLVPR�H�LQIHFFLRQHV�RQFRJpQLFDV��206���������PLHQWUDV�TXH 5H\QRVR

������ SXEOLFy TXH�ODV�SULQFLSDOHV�FDXVDV�GHO�FiQFHU�HQ�0p[LFR�VRQ��WDEDTXLVPR��

DOFRKROLVPR��VREUHSHVR�\�IDOWD�GH�DFWLYLGDG�ItVLFD�

,QGHSHQGLHQWHPHQWH�GHO�WLSR�GH�FDXVD��HO�SURFHVR�SRU�HO�FXDO�VH�GHVDUUROOD�

HO� FiQFHU� HV� OODPDGR� ³FDUFLQRJpQHVLV´� \� FRVWD� GH� FXDWUR� HWDSDV� �ILJXUD� ���� /D�

SULPHUD�HWDSD�HV� OD� LQLFLDFLyQ��HQ�HOOD�XQD�FpOXOD�QRUPDO�VH�YH�VXMHWD�D�GLYHUVDV�

FODVHV�GH�HVWUpV�LQWHUQR�\�H[WHUQR�TXH�SURYRFDQ�GDxRV�HQ�VX�FyGLJR�JHQpWLFR��8QD�

YH]� LQLFLDGDV�� ODV� FpOXODV� UHWLUDQ� OD� HVWUHFKD� FRPXQLFDFLyQ� FRQ� VXV� YHFLQDV� \�

SLHUGHQ� ORV� FRQWUROHV� UHJXODWRULRV� GH� VX� FRPXQLGDG�� SUROLIHUDQGR� FRQ� D\XGD� GH�

DJHQWHV� SURPRWRUHV� HQ� VX� HQWRUQR �KRUPRQDV�� SURFHVRV� LQIODPDWRULRV�� \�

GLYLGLpQGRVH�D�XQD�YHORFLGDG�OLJHUDPHQWH�VXSHULRU�D�OD�QRUPDO��OR�TXH�FRQVWLWX\H�OD�

IDVH� GH� SURPRFLyQ��(Q� FLHUWR�PRPHQWR�� ODV� LQHVWDELOLGDGHV� JHQpWLFDV� KHUHGDGDV�

GH�JHQHUDFLyQ�HQ�JHQHUDFLyQ�ILQDOPHQWH�GDQ�FRPR�UHVXOWDGR�XQD�FpOXOD�FDSD]�GH�

DXWRHVWLPXODUVH� \� HV� FXDQGR� QDFH� XQD� FpOXOD� FDQFHURVD�� IHQyPHQR�

FRUUHVSRQGLHQWH�D�OD�IDVH�GH�WUDQVIRUPDFLyQ��(VWD�FpOXOD�FDQFHURVD��HQWRQFHV��VH�



ϰ

GLYLGH� GHVFRQWURODGDPHQWH� JHQHUDQGR� GHVFHQGLHQWHV� TXH� GHVDUUROODQ�

FDUDFWHUtVWLFDV� PDOLJQDV�� FRPR� OD� FDSDFLGDG� GH� LQYDGLU� \� GLVHPLQDUVH� D� RWURV�

WHMLGRV�� DGHPiV� DGTXLHUHQ� RWUDV� SURSLHGDGHV� TXH� DVHJXUDQ� VX� VXSHUYLYHQFLD��

FRPR�OD�FDSDFLGDG�SDUD�HYDGLU�DO�VLVWHPD�LQPXQH��SDUD�PXWDU�FXDQGR�VH�HQIUHQWHQ�

D�FRQGLFLRQHV�DGYHUVDV�H�LQGXFLU�HO�FUHFLPLHQWR GH�QXHYRV�YDVRV�VDQJXtQHRV��(VWR�

PDUFD� OD� FXDUWD�HWDSD�� OD� SURJUHVLyQ� �5DVFyQ�� ����D�� 'HELGR�D�HVWR� OD� FLIUD� GH�

GHIXQFLRQHV�SRU�FiQFHU�D�QLYHO�PXQGLDO�DXPHQWDQ�FDGD�DxR�

(VWDGtVWLFDV

8QD� GH� ODV� HQIHUPHGDGHV� GH� PD\RU� LQFLGHQFLD� HQ� OD� SREODFLyQ� PXQGLDO HV� HO�

FiQFHU� �,1(*,������� ORV�~OWLPRV�GDWRV� UHSRUWDGRV� VHxDODQ�TXH�HQ�HO������KXER�

DSUR[LPDGDPHQWH����PLOORQHV�GH�FDVRV�QXHYRV�\�����PLOORQHV GH�GHIXQFLRQHV�SRU�

HVWD�FDXVD� ÈIULFD��$VLD��$PpULFD�&HQWUDO�\�6XGDPpULFD�FRQFHQWUDQ�PiV�GHO�����

GH� ORV� FDVRV� QXHYRV� \ HO ���� GH� ODV� GHIXQFLRQHV� SRU� FiQFHU� �206�� ������ /D�

2UJDQL]DFLyQ� 0XQGLDO� GH� OD� 6DOXG� �206�� UHSRUWD� HQ� HO� ����� TXH� ORV� WLSRV� GH�

FiQFHU� GLDJQRVWLFDGRV� FRQ� PD\RU� IUHFXHQFLD� VRQ� ORV� GH� SXOPyQ�� KtJDGR��

HVWyPDJR��FRORQ�UHFWR��PDPD�\�HVyIDJR �206�������� (O� LPSDFWR�HFRQyPLFR�GHO�

FiQFHU� HV� VXVWDQFLDO� \� YD� HQ� DXPHQWR�� VHJ~Q� ODV� HVWLPDFLRQHV�� HO� FRVWR� WRWDO�

DWULEXLEOH�D�OD�HQIHUPHGDG�HQ������DVFHQGLy�D�86�������PLO�PLOORQHV �206��������

(Q�0p[LFR VH�HVWLPD�TXH�H[LVWHQ���������FDVRV GH�FiQFHU \�VH�HVWLPD�TXH�

SDUD�HO������VH�GXSOLTXH�HO�Q~PHUR�GH�FDVRV��5H\QRVR \�FRO�� ����� DGHPiV�HV�

FRQVLGHUDGD FRPR�XQD�GH�ODV�SULQFLSDOHV�FDXVDV�GH�PXHUWH�HQ�HO�SDtV���(Q������

ODV�SULQFLSDOHV�QHRSODVLDV�HQWUH� OD�SREODFLyQ�PDVFXOLQD�PH[LFDQD�VH�XELFDURQ�HQ�

yUJDQRV� GLJHVWLYRV� ��������� yUJDQRV� JHQLWDOHV� �������� \� yUJDQRV�

KHPDWRSR\pWLFRV� ��������PLHQWUDV� TXH�HQ�PXMHUHV� VH� XELFDQ�HQ�PDPD� ���������

yUJDQRV�JHQLWDOHV���������\�yUJDQRV GLJHVWLYRV����������,1(*,��������

(QWUH� ORV� WLSRV� GH� FDQFHUHV�� HO� GH� SXOPyQ� HV� HO PiV� FRP~Q OOHJDQGR� D�

UHSUHVHQWDU DOUHGHGRU� GHO� ����GH� ORV� QXHYRV� GLDJQyVWLFRV� GH� FiQFHU �$PHULFDQ�

&DQFHU�6RFLHW���������/D�FXDUWD�SDUWH�GH�ODV�PXHUWHV�SRU�FiQFHU�VRQ�GH�FiQFHU�GH�
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)LJXUD���� 3URFHVR�GH�FDUFLQRJpQHVLV��5DVFyQ������D��
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SXOPyQ��SULQFLSDOPHQWH�RFXUUH�HQ�ODV�SHUVRQDV�GH�HGDG�DYDQ]DGD��GRV�WHUFLRV�GH�

ORV�GLDJQRVWLFDGRV�VRQ�PD\RUHV�GH����DxRV��$PHULFDQ�&DQFHU�6RFLHW��������

0HFDQLVPRV�GH�5HJXODFLyQ�GH�OD�$SRSWRVLV

(Q�WRGR�RUJDQLVPR�PXOWLFHOXODU�GHEH�H[LVWLU�XQ�HTXLOLEULR�HQWUH�OD�SUROLIHUDFLyQ�\�OD�

PXHUWH� FHOXODU� TXH� OR� FRPSRQHQ �KRPHRVWDVLV��� /D� DOWHUDFLyQ� GH� HVWH� HTXLOLEULR�

FRQGXFH� D� VLWXDFLRQHV� SDWROyJLFDV� FRPR� HO� FiQFHU�� FXDQGR� OD� SUROLIHUDFLyQ� VH�

HQFXHQWUD�DXPHQWDGD��R�ODV�HQIHUPHGDGHV�GHJHQHUDWLYDV��FXDQGR�ORV�SURFHVRV�GH�

PXHUWH�FHOXODU�HVWiQ�LQFUHPHQWDGRV��-RUGiQ�������� /D�IRUPD�SDUD OOHYDU�D�FDER�OD�

PXHUWH GH� ODV� FpOXODV� GHWHULRUDGDV� R� FpOXODV� TXH� \D� QR� VRQ� QHFHVDULDV� HV� OD�

DSRSWRVLV��

/D� DSRSWRVLV� HV� XQR� GH� ORV� SURFHVRV� GH� PXHUWH� FHOXODU� PiV� DOWDPHQWH�

UHJXODGRV�HQ�HO�GHVDUUROOR�QRUPDO�\� OD�KRPHRVWDVLV�GH�RUJDQLVPRV�PXOWLFHOXODUHV�

�/X�\�FRO�������� HVWi�LQYROXFUDGD�HQ�HO�GHVDUUROOR�HPEULRQDULR��UHVSXHVWD�LQPXQH��

UHJHQHUDFLyQ� FHOXODU� HQWUH� PXFKRV� RWURV� SURFHVRV� �5H\HV�� ������� ([LVWHQ� RWURV�

FDVRV� HQ� TXH� OD� FpOXOD� QRUPDO� DFWLYD� OD� DSRSWRVLV HQ� UHVSXHVWD� D� XQD� SRVLEOH�

SDWRORJtD�� FRPR� SRU� HMHPSOR� HUURUHV� HQ� OD� GXSOLFDFLyQ� GHO� PDWHULDO� JHQpWLFR�

GXUDQWH� OD� PLWRVLV�� 7RGD� FpOXOD� SRVHH� OD� PDTXLQDULD� QHFHVDULD� SDUD DFWLYDU� OD�

PXHUWH�FHOXODU�SURJUDPDGD�HQ�FDVR�GH�UHTXHULUVH��\D�TXH�OD�GHVUHJXODUL]DFLyQ�GH�

DSRSWRVLV� HVWi� LPSOLFDGD� HQ� SURFHVRV� GH� SURJUHVLyQ� GH� FpOXODV� FDQFHUtJHQDV�

�5H\HV��������

/D� DSRSWRVLV� HVWi FDUDFWHUL]DGD� SRU� GLVWLQWRV� FDPELRV� PRUIROyJLFRV�� TXH�

LQFOX\HQ� FRQGHQVDFLyQ� GH� OD� FURPDWLQD� \� IUDJPHQWDFLyQ� QXFOHDU� �S\NQRVLV���

SOLHJXHV�HQ�OD�PHPEUDQD�SODVPiWLFD��GHVHQVDPEOH�GHO�FLWRHVTXHOHWR�\�FRQWUDFFLyQ�

FHOXODU TXH� HYHQWXDOPHQWH OOHYDUDQ� D� OD� FpOXOD� D� IUDJPHQWDUVH� HQ� SHTXHxRV�

FXHUSRV URGHDGRV� GH� PHPEUDQD� �FRQRFLGRV� FRPR� FXHUSRV� DSRSWyWLFRV��� ORV�

FXDOHV� VRQ� HOLPLQDGRV� SRU� IDJRFLWRVLV�� VLQ� LQLFLDU� XQD� UHVSXHVWD� LQIODPDWRULD�� /D�

OLEHUDFLyQ�GH�ORV�FXHUSRV�DSRSWyWLFRV�LQVSLUR�HO�WpUPLQR GH�³DSRSWRVLV´��5RMDV�\�FRO��

������
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/D�DFWLYDFLyQ�\�HMHFXFLyQ�GH�OD�DSRSWRVLV��D�QLYHO�PROHFXODU��GHSHQGH�GH�OD�

DFWLYDFLyQ�GH�ODV�UXWDV�H[WUtQVHFD�H�LQWUtQVHFD�GH�PXHUWH�FHOXODU� (O�HYHQWR�FRP~Q�

HQ� HO� SXQWR� ILQDO� GH� DPEDV� YtDV� HV� OD� DFWLYDFLyQ� GH� XQ� FRQMXQWR� GH� SURWHtQDV�

FLVWHtQD� SURWHDVDV� WDPELpQ� OODPDGDV� FDVSDVDV� $� FRQWLQXDFLyQ� VH� H[SRQHQ� ORV�

SULQFLSDOHV� SURFHVRV�GH�GLFKDV� UXWDV� $� FRQWLQXDFLyQ� VH� H[SRQHQ� ORV� SULQFLSDOHV�

SURFHVRV�GH�GLFKDV�UXWDV�

&DVSDVDV

(Q� OD� DFWLYDFLyQ� GH� OD� PXHUWH� FHOXODU� SURJUDPDGD� R� DSRSWRVLV� ODV� HQ]LPDV�

OODPDGDV� FLVWHLQLO�DVSDUWDWR� SURWHDVDV� �FDVSDVDV�� VRQ� GH� VXPD� LPSRUWDQFLD�� \D�

TXH�GHVHQFDGHQDQ�FDVFDGDV�GH�VHxDOL]DFLyQ�TXH�ILQDOL]DQ�HQ�OD�PXHUWH�UHJXODGD�

GH�OD�FpOXOD�FDXVDQGR�XQ�GDxR�PtQLPR�D�ORV�WHMLGRV�FLUFXQGDQWHV��FRQVHUYDQGR�DVt�

OD�KRPHRVWDVLV��)HUQDOG�\�.XURNDZD��������

(VWDV�VH�SXHGHQ�DJUXSDU�HQ�GRV�GLIHUHQWHV�JUXSRV�ODV�FDVSDVDV�LQLFLDGRUDV�

\� ODV�FDVSDVDV�HIHFWRUDV�� ODV�FDVSDVDV� LQLFLDGRUDV� �&DVSDVD���� ���\� �����SRVHHQ�

XQ�GRPLQLR�GH�PXHUWH��'('��R�XQ�GRPLQLR�GH�LQFRUSRUDFLyQ�GH�FDVSDVDV��&$5'���

ORV�FXDOHV�FXPSOHQ�OD�IXQFLyQ�GH�LQWHUDFFLRQDU�FRQ�PROpFXODV�DGDSWDGRUDV�FRPR�OD�

SURWHtQD�)$''��SURWHtQD�)DV�DVRFLDGD�D�GRPLQLR�GH�PXHUWH��FDVR�GH�OD�FDVSDVD���

\� ����� R�$SDI��� �IDFWRU� �� DFWLYDGRU� GH�SURWHDVDV� DSRSWyWLFDV�� SDUD� HO� FDVR�GH� OD�

FDVSDVD��� SURPRYLHQGR� OD� DFWLYDFLyQ� HQ� FDVFDGD� GH� ODV� GHPiV� FDVSDVDV�

HIHFWRUDV�� /DV� FDVSDVDV� HIHFWRUDV� �FDVSDVDV���� ���� ���� TXH� OOHYDUDQ� D� FDER� OD�

GHVLQWHJUDFLyQ� FHOXODU QR� SRVHHQ� HVWRV� GRPLQLRV �5H\HV�� ������� � /DV� FDVSDVDV�

LQLFLDGRUDV VH� DFWLYDQ� DXWRPiWLFDPHQWH� SRU� KRPRGLPHUL]DFLyQ� VLQ� OD� QHFHVLGDG�

TXH� VH� OOHYH� D� FDER� OD� SURWHyOLVLV�� PLHQWUDV� TXH� ODV� FDVSDVDV� HIHFWRUDV VRQ�

DFWLYDGDV� SRU� OD� SURWHyOLVLV� GH� VXV� ]LPyJHQRV�� D� WUDYpV� GH� ODV� FDVSDVDV�

LQLFLDGRUDV��$OJXQDV�GH�ODV�GLDQDV�ILQDOHV GH�ODV�FDVSDVDV�HIHFWRUDV�LQIOX\HQ�HQ�ORV�

GLVWLQWRV�SURFHVRV�FHOXODUHV GH� OD�DSRSWRVLV�� FRPR�VRQ� OD�GHIRUPDFLyQ�\�SpUGLGD�

GHO� YROXPHQ� FHOXODU�� GHVRUJDQL]DFLyQ� GH� OD� PHPEUDQD� FLWRSODVPiWLFD��
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FRQGHQVDFLyQ�FURPRVyPLFD��IUDJPHQWDFLyQ�GHO�'1$��FLFOR�FHOXODU�\�HVWDELOL]DFLyQ�

GHO�SURFHVR�GH�DSRSWRVLV��5H\HV��������

5XWD�,QWUtQVHFD�GH�$SRSWRVLV�R�9tD�0LWRFRQGULDO

(QWHQGHU� ORV�PHFDQLVPRV� GH� OD� UHJXODFLyQ� GH� OD� DSRSWRVLV� HV� FUXFLDO� \� SHUPLWH

HQWHQGHU�OD�SDWRJpQHVLV� GH�VX�GHVFRQWURO� (VWR��D�VX�YH]� JHQHUD�QXHYRV�FDPSRV�

GH�DFFLyQ�SDUD�WHUDSLDV�ELRGLULJLGDV� /D�DSRSWRVLV�VH�SURGXFH�D�WUDYpV�GH�GRV�YtDV�

IXQGDPHQWDOHV�� H[WUtQVHFD� H� LQWUtQVHFD� /D� UXWD� LQWUtQVHFD� GH� DFWLYDFLyQ� GH�

DSRSWRVLV� SXHGH� VHU� LQLFLDGD� SRU� GLYHUVRV� HVWtPXORV� HQWUH� ORV� TXH� VH� LQFOX\HQ��

DJHQWHV� TXLPLRWHUDSpXWLFRV�� UDGLDFLyQ� XOWUDYLROHWD� �89��� PROpFXODV� SURSLDV� GHO�

HVWUpV� R[LGDWLYR� 526� \� 12V� �HVSHFLHV� UHDFWLYDV� GH� R[tJHQR� \� QLWUyJHQR�

UHVSHFWLYDPHQWH���OLEHUDFLyQ�GH�&D�� GHO�UHWtFXOR�HQGRSODVPDWLFR��DVt�FRPR�GDxRV�

HQ�HO�'1$�\�DXVHQFLD�GH�HVWtPXORV�GH�FUHFLPLHQWR �5DVFyQ�������5H\HV�������

&XDQGR�VH�HVWLPXODQ� ODV�PLWRFRQGULDV��HO�FLWRFURPR�& VH� OLEHUD�HQ�HO�FLWRSODVPD�

SDUD�DFWLYDU�FDVSDVDV��SRU�HMHPSOR��FDVSDVD���\�FDVSDVD�����FDXVDQGR�DSRSWRVLV�

LQWUtQVHFD�GHSHQGLHQWH�GH�FDVSDVD��/X�\�FRO���������

(VWD� YtD� GH� DSRSWRVLV� HV� FRQWURODGD� SULQFLSDOPHQWH� SRU� OD� IDPLOLD� GH�

SURWHtQDV� %FO���� HVWDV� DO� DFWLYDUVH� SRU� ORV� GDxRV� HQ� OD� FpOXOD� DFWLYDQ� D� ODV�

SURWHtQDV�GH� OD� IDPLOLD�%FO���SUR�DSRSWyWLFDV� �%D[��%DN��HWF��� ODV�FXDOHV�D�VX�YH]�

LQGXFHQ�HO�GHFOLYH�GH�SURWHtQDV�GH�OD�IDPLOLD�GH�%FO���DQWLDSRSWyWLFDV��%FO����%FO�[/��

�5RMDV�� ������5H\HV�� ������� (VWH� DXPHQWR� GH� SURWHtQDV� GH� OD� IDPLOLD� %FO��� SUR�

DSRSWyWLFDV� LQLFLD� OD� GHVSRODUL]DFLyQ� GH� OD�PHPEUDQD�PLWRFRQGULDO� JHQHUDQGR� OD�

OLEHUDFLyQ�GH� IDFWRUHV�PLWRFRQGULDOHV�TXH�DFWLYDQ�D� ODV�FDVSDVDV�HQ�HO�FLWRVRO��(O�

PiV� LPSRUWDQWH�GH�HVWRV� IDFWRUHV�HV�HO�FLWRFURPR�F�HO�FXDO� IRPHQWD� OD� IRUPDFLyQ�

GHO�DSRSWRVRPD��HQ�FRQMXQWR�FRQ�$SDI�� �SURWHtQD�IDFWRU���DFWLYDGRU�GH�OD�SURWHDVD�

DSRSWyWLFD���$73�\�SURFDVSDVD����OR�FXDO�FRQOOHYD�D�OD�DFWLYDFLyQ�GH�OD�FDVSDVD����

OD� FXDO� HV� OD� FODYH� HQ� HVWD� YtD� \D� TXH� LQLFLD� OD� DFWLYDFLyQ� GH� OD� FDVFDGD� GH�

DFWLYDFLyQ�GH�FDVSDVDV�HMHFXWRUDV�FRPR�OR�VRQ�OD��������\ ����ILJXUD����OOHYDQGR�D�OD�

FpOXOD�D�OD�PXHUWH�FHOXODU�SRU�IUDJPHQWDFLyQ�QXFOHDU��5DVFyQ�������5H\HV�������
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5XWD�([WUtQVHFD GH�$SRSWRVLV

/RV� UHFHSWRUHV� GH�PXHUWH� FHOXODU�� ORFDOL]DGRV� SUHIHUHQWHPHQWH� HQ� OD�PHPEUDQD�

FLWRSODVPiWLFD� UHFLEHQ� FRQWLQXDPHQWH� VHxDOHV� GHVGH� HO� H[WHULRU�� /RV� UHFHSWRUHV�

TXH� SDUWLFLSDQ� HQ� ORV� SURFHVRV� GH� PXHUWH� FHOXODU� VH� SXHGHQ� FODVLILFDU� HQ� GRV�

JUXSRV�� DTXHOORV� FX\D� DFWLYDFLyQ� VLHPSUH� FRQGXFH� D� OD� PXHUWH� GH� OD� FpOXOD��

FRQRFLGRV� FRPR� ³UHFHSWRUHV� GH� PXHUWH´� �UHFHSWRU� )$6� \� 71)�� \ ORV TXH�

GHVHPSHxDQ� XQD� IXQFLyQ� ILVLROyJLFD�� SHUR� OD VREUHDFWLYDFLyQ� SXHGH� FRQGXFLU�

WDPELpQ� D� OD� PXHUWH� �UHFHSWRUHV� GH� JOXWDPDWR�� GH� WURPELQD� \� FDQDOHV� LyQLFRV�

GHSHQGLHQWHV�GH�YROWDMH���-RUGiQ��������

/D� YtD� H[WUtQVHFD� VH� SURFHVD� PHGLDQWH� OD� FRPELQDFLyQ� GH� OLJDQGRV� GH�

PXHUWH�\�UHFHSWRUHV��WDOHV�FRPR�HO�UHFHSWRU���GHO�IDFWRU�GH�QHFURVLV�WXPRUDO��71)�

5��� \� VXV� OLJDQGRV� DILQHV� �71)�D��� /D� XQLyQ� OLJDQGR�UHFHSWRU� LQGXFH� HO�

UHFOXWDPLHQWR� GH� YDULDV� SURWHtQDV� DGDSWDGRUDV� \� SURHQ]LPDV�� TXH� DFWLYDQ� ODV�

FDVSDVDV�� UHVXOWDQGR�HQ�~OWLPD� LQVWDQFLD�HQ�PXHUWH�FHOXODU�DSRSWyWLFD� �/X�\�FRO��

�������/DV�VHxDOHV�VH� WUDQVPLWHQ�FOiVLFDPHQWH�SRU�UHFHSWRUHV�GH�PXHUWH�FHOXODU��

HVWH� WLSR� GH� UHFHSWRUHV�� SHUWHQHFHQ� D� ODV� IDPLOLDV�� &'���)DV�� 75$,/5V�'5�� R�

'5�� �GHDWK� UHFHSWRU��� 71)5V� �WXPRU� QHFURVLV� IDFWRU� UHFHSWRUV�� \�1*)5V� �QHYHU�

JURZWK IDFWRU�UHFHSWRUV���5RMDV��������/D�XQLyQ�GH�ORV�UHFHSWRUHV�FRQ�VXV�OLJDQGRV�

GH�PXHUWH�FRQGXFH�D�OD�IRUPDFLyQ�GH�XQ�FRPSOHMR�KRPRWULPpWULFR�PtQLPR�OLJDQGR�

UHFHSWRU�� TXH� VHJXLGDPHQWH� UHFOXWD� IDFWRUHV� FLWRVyOLFRV�� WDOHV� FRPR�)$''� �)DV�

DVVRFLDWHG� SURWHLQ�ZLWK GHDWK� GRPDLQ�� \� FDVSDVD���� IRUPDQGR DO� FRPSOHMR�',6&�

�FRPSOHMR�VHxDODGRU�GH�LQGXFFLyQ�GH�PXHUWH���OD�FDVSDVD���HV�OD�FODYH�GH�HVWD�YtD�

DO�DFWLYDU�SRVWHULRUPHQWH�D�ODV�FDVSDVDV��������\�����5RMDV�\�FRO�������� �ILJXUD�����

/D� UXWD�GH�DSRSWRVLV�GH�&'���)$6�VH�DFWLYD�FXDQGR�VH� OH�XQH�VX OLJDQGR�

HVSHFtILFR LQGXFLHQGR�VX� WULPHUL]DFLyQ��(O�GRPLQLR�''�GH�)$6�UHFOXWD� OD�SURWHtQD�

DGDSWDGRUD�SURWHtQD�)$6�DVRFLDGD�DO�GRPLQLR�GH�PXHUWH��)$''���OD�FXDO�FRQWLHQH�

XQ� GRPLQLR� GH� HIHFWRU� GH�PXHUWH� '('� �GHDWK� HIHFWRU� GRPDLQ��� )$''�PHGLDQWH�
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LQWHUDFFLRQHV� SURWHtQD±SURWHtQD� LQFRUSRUD� \� DFWLYD� D� ODV� SURFDVSDVDV��� \� �����

ILJXUD � �5H\HV���������

/RV UHFHSWRUHV� 71)5V�� SXHGHQ� DFWLYDU� OD� LQIODPDFLyQ�� D� WUDYpV� GH� OD� UXWD�

,NN��FRPR�OD�DSRSWRVLV�D�WUDYpV�GH�OD�UXWD�PHGLDGD�SRU�-1. \�GH� OD� LQGXFFLyQ�GH�

FDVSDVD����5H\HV���������7UDV�OD LQWHUDFFLyQ�FRQ�VX�OLJDQGR�HO�UHFHSWRU�71)5��VH�

XQH�D�75$''��FRPSOHMR�TXH�XQH�D� ORV�DGDSWDGRUHV�VHFXQGDULRV��5,3�� �UHFHSWRU�

LQWHUDFWLRQ�SURWHLQ���75$)��\�75$)���ORV�FXDOHV�DFWLYDQ�DO�FRPSOHMR�,..��TXH�D VX�

YH]�DFWLYD�D�1)N�ȕ �IDFWRU�QXFOHDU�SRWHQFLDGRU�GH�ODV�FDGHQDV�OLJHUDV�NDSSD�GH�ODV�

FpOXODV� %� DFWLYDGDV�� 3RU� RWUD� SDUWH� FRQWLHQH� XQ� GRPLQLR� ''� SXGLHQGR� GH� HVWD�

PDQHUD�DFWLYDU�VLPXOWiQHDPHQWH� OD�UXWD�GH�LQGXFFLyQ�GH�DSRSWRVLV�D�WUDYpV�GH�OD�

FDSVDV�� �5H\HV�������� /D�LQWHUDFFLyQ�GH�71)5��VH�XQH�GLUHFWDPHQWH�D�75$)��

OR�TXH�GH�HVWD�PDQHUD�SRGUtD�LQGXFLU�OD�DFWLYDFLyQ�GH�OD�DSRSWRVLV�FHOXODU �5H\HV��

�������

/DV� YtDV� GH� DSRSWRVLV LQWUtQVHFD� \ H[WUtQVHFD� QR� VRQ� PXWXDPHQWH�

H[FOX\HQWHV��\D�TXH�PROpFXODV�GH�XQD�YtD�SXHGHQ� LQIOXHQFLDU HQ�OD�DFWLYDFLyQ�GH�

PROpFXODV�GH�OD�RWUD�YtD �5DVFyQ������D��



ϭϭ

)LJXUD� �� 9tDV� GH� DSRSWRVLV� LQWUtQVHFD� \� H[WUtQVHFD�� 9tD� LQWUtQVHFD�� GDxR� HQ� HO�

'1$��DFWLYDFLyQ�GH�S����ED[�\�GHVSRODUL]DFLyQ�GH�PLWRFRQGULD��VDOLGD�GH�FLWRFURPR�

F�� DFWLYDFLyQ� GH� DSRSWRVRPD� \� DFWLYDFLyQ� GH� OD� FDVFDGD� GH� VHxDOL]DFLyQ� GH�

FDVSDVDV� �FDVSDVD������ \� ���� 9tD� H[WUtQVHFD�� XQLyQ� UHFHSWRU�OLJDQGR��

UHFOXWDPLHQWR�GH�FDVSDVD���\�DFWLYDFLyQ�GH�VHxDOL]DFLyQ�GH�FDVSDVD��FDVSDVD���\�

�����5RMDV�\�FRO���������



ϭϮ

7UDWDPLHQWRV�FRQWUD�HO�&iQFHU

(Q�0p[LFR��FRPR�HQ PXFKRV�RWURV�SDtVHV��HO�FiQFHU UHSUHVHQWD�XQ�SUREOHPD�GH�

VDOXG�S~EOLFD��/D�PD\RUtD�GH�ORV�FDVRV�VH�GLDJQRVWLFDQ HQ�HWDSDV�DYDQ]DGDV�SDUD�

ODV� FXDOHV QR� H[LVWHQ� WUDWDPLHQWRV� FRQ� ILQHV� FXUDWLYRV�� \� SHVH� D� TXH� H[LVWHQ�

QRWDEOHV� DYDQFHV� HQ� HO� FRQRFLPLHQWR� GH� IDFWRUHV� GH� ULHVJR�� ILVLRSDWRORJtD��

DOWHUDFLRQHV� JHQpWLFDV� \� WUDWDPLHQWR� GH� TXLPLRWHUDSLD� FLWRWy[LFD�� DVt� FRPR� HO�

GHVDUUROOR� GH� QXHYDV� WHUDSLDV� EODQFR�� HO� EHQHILFLR� DOFDQ]DGR� HQ� WpUPLQRV� GH�

VXSHUYLYHQFLD�D�ODUJR�SOD]R�HV�SRFR�VDWLVIDFWRULR��$UULHWD���������GHELGR�D�TXH�VH�

FDOFXOD�TXH�HQ�ODV�VLJXLHQWHV�GRV�GpFDGDV�ORV�FDVRV�QXHYRV�GH�FiQFHU�DXPHQWHQ�

���� �206�� ������� ODV� DFFLRQHV� SDUD� VX� SUHYHQFLyQ� \� WUDWDPLHQWR� KDQ� FREUDGR�

HVSHFLDO� UHOHYDQFLD� HQ� ORV� VLVWHPDV� GH� VDOXG�� \D� TXH� DO� WUDWDUVH� GH� XQD�

HQIHUPHGDG�FUyQLFR�GHJHQHUDWLYD��ORV�FRVWRV�GH�OD�OXFKD�FRQWUD�HVWD�SDWRORJtD�VRQ�

PX\�DOWRV��,1(*,��������

/D� TXLPLRWHUDSLD� \� UDGLRWHUDSLD� VRQ� ORV� WUDWDPLHQWRV� FRQYHQFLRQDOHV�

XWLOL]DGRV� KR\� HQ� GtD� SDUD� HO� WUDWDPLHQWR� GHO� FiQFHU�� VLQ� HPEDUJR�� VRQ� FDURV� \�

FDXVDQ� HIHFWRV� VHFXQGDULRV�� LQFOX\HQGR� GHVGH� YyPLWR�� DORSHFLD�� GLDUUHD�� \�

FRQVWLSDFLyQ�KDVWD�PLHORVXSUHVLyQ� \� WR[LFLGDG� QHXUROyJLFD�� FDUGtDFD�� SXOPRQDU� \�

UHQDO�� 7RGRV� HVWRV� HIHFWRV� VHFXQGDULRV� UHGXFHQ� OD� FDOLGDG� GH� YLGD� GH� ORV�

SDFLHQWHV�� OR� FXDO� DFHOHUD� HO� SURJUHVR� GHO� FiQFHU� \� FRPSOLFDFLRQHV� DVRFLDGDV�

$GHPiV�� PXFKRV� GH� HVWRV� WUDWDPLHQWRV� SUHVHQWDQ� DFWLYLGDG� DQWLFDQFHUtJHQD�

OLPLWDGD� �&DVWUR� \� FRO�� ������� 3RU� RWUR� ODGR�� ORV� SURFHGLPLHQWRV� TXLU~UJLFRV��

DVRFLDGRV�DO�FiQFHU��FDXVDQ�GHILFLHQFLDV�IXQFLRQDOHV��3RU�WDO�UD]yQ��HV�QHFHVDULD�

OD� E~VTXHGD� GH� GURJDV DQWLFDQFHUtJHQDV� DOWHUQDWLYDV� TXH� VXSHUHQ� ORV�

LQFRQYHQLHQWHV�GH�ODV�GURJDV�DFWXDOPHQWH�HQ�XVR��5DVFyQ��������

(Q� ORV� ~OWLPRV� DxRV� HO� LQWHUpV� SRU� ODV� SODQWDV� PHGLFLQDOHV� VH� KD�

LQFUHPHQWDGR� HQ� ORV� UHFROHFWRUHV�� SURGXFWRUHV�� LQGXVWULDV� IDUPDFpXWLFDV� \�

FRQVXPLGRUHV� �-XiUH]� \� FRO�� ������ (Q� OD� E~VTXHGD� GH� QXHYRV� DJHQWHV�

DQWLFDQFHUtJHQRV� ORV� SURGXFWRV� QDWXUDOHV� VH� SRVWXODQ� FRPR� XQD� DOWHUQDWLYD�

DGHFXDGD�� (YLGHQFLD� GH� OR� DQWHULRU� HV� TXH�PiV� GHO� ���� GH� ODV� GURJDV� XVDGDV�



ϭϯ

DFWXDOPHQWH� FRQWUD� HO� FiQFHU�� VRQ� GHULYDGDV� GH� XQD� X� RWUD� IRUPD� GH� IXHQWHV�

QDWXUDOHV�� LQFOX\HQGR� SODQWDV�� RUJDQLVPRV� PDULQRV� \� PLFURRUJDQLVPRV�� 6LQ�

HPEDUJR�� ODV� SODQWDV� KDQ� VLGR� OD� IXHQWH� PiV� VLJQLILFDWLYD� GH� FRPSXHVWRV�

TXLPLRWHUDSpXWLFRV��DSUREiQGRVH�GHVGH���������FRPSXHVWRV�GHULYDGRV�GH�SODQWDV�

SDUD�VHU�XWLOL]DGRV�HQ�OD�WHUDSLD�GHO�FiQFHU��5DVFyQ�������� 8QR�GH�ORV�

%XUVHUD�PLFURSK\OOD

(O�JpQHUR�%XUVHUD -DFT��([�/��VH�HQFXHQWUD�HQ�HO�VXURHVWH�GH�(VWDGRV�8QLGRV��OD�

PD\RU� SDUWH� GH� 0p[LFR \ ORV� ERVTXHV� WURSLFDOHV� FHQWURDPHULFDQRV� KDFLD� HO�

QRURHVWH� GH� $PpULFD� GHO� 6XU �(VSLQR]D�� ������� (O� JpQHUR� HV� HQGpPLFR� GH� ORV�

ERVTXHV�VHFRV WURSLFDOHV GH�0p[LFR��GRQGH����HVSHFLHV�HVWiQ�SUHVHQWHV� \�HVWDV�

VH�FDUDFWHUL]DQ�SRU�ORV H[XGDGRV�TXH�VXUJHQ�GH�XQ�VLVWHPD�GH�FDQDOHV�GH�UHVLQD��

5HFLHQWHV�LQYHVWLJDFLRQHV�TXtPLFDV�GH�ORV�GLIHUHQWHV�PLHPEURV�GH�HVWH�JpQHUR�KD�

GDGR� FRPR� UHVXOWDGR� HO� DLVODPLHQWR� GH� GLIHUHQWHV� OLJQDQRV� \� WHUSHQRV FRQ�

DFWLYLGDG�FLWRWy[LFD�\�DQWLSUROLIHUDWLYD��0HVVLQD�\�FRO���������

%XUVHUD�PLFURSK\OOD $��*UD\��%XUVHUDFHDH� )LJXUD��� FRP~QPHQWH�FRQRFLGD�

FRPR� ³SDWD� GH� HOHIDQWH´� R� ³WRURWH� EODQFR´�� VH� GLVWULEX\H� HQ� JUDQ� PHGLGD� HQ� HO�

GHVLHUWR� GH� 6RQRUD� 0p[LFR�� (O� JUXSR� pWQLFR� 6HUL� XWLOL]D� GLIHUHQWHV� SDUWHV� GH� OD�

SODQWD� �KRMDV�� IUXWDV�� FRUWH]D� \� H[XGDGR�� SDUD� WUDWDU� YDULDV� HQIHUPHGDGHV�� FRPR�

GRORU�GH�JDUJDQWD�\�GRORU�GH�FDEH]D��\�SDUD�OD�FLFDWUL]DFLyQ�GH�KHULGDV��0HVLQD�\�

FRO��� ����� GHPRVWUDURQ� TXH� OD� UHVLQD� GH� %XUVHUD� PLFURSK\OOD HVWi� FRQVWLWXLGD�

SULQFLSDOPHQWH� SRU� WHUSHQRLGHV� \� OLJQDQRV ORV� FXDOHV GHPRVWUDURQ� VHU� DFWLYRV�

FRQWUD�GLIHUHQWHV�OtQHDV�FHOXODUHV�FDQFHURVDV��

(Q� OD� WDEOD� ��� VH� PXHVWUDQ ORV� FRPSXHVWRV� GH� OD� UHVLQD� GH� %XUVHUD�

PLFURSK\OOD \� VX� DFWLYLGDG� DQWLSUROLIHUDWLYD KDFLD� GLYHUVDV� OtQHDV� FHOXODUHV�

�FDQFHURVDV��� VH� GHVWDFD OD� DFWLYLGDG� DQWLSUROLIHUDWLYD� SUHVHQWDGD� SRU� ORV�

FRPSXHVWRV��GLDFHWDWR�GH�GLKLGURFOXVLQD��PDODEDULFDWULHQRO��E�FDULRILOHQR��DULHVLQD��

iFLGR�EHWXOyQLFR�\�PLFURILODQLQD��/RV�FRPSXHVWRV�PHQFLRQDGRV�DQWHULRUPHQWH�VRQ�



ϭϰ

PHWDEROLWRV� VHFXQGDULRV� GH� OD� SODQWD� TXH� SHUWHQHFHQ� DO� JUXSR� GH� WHUSHQRV�

IiFLOPHQWH� HQFRQWUDGRV� HQ� UHVLQDV�� FRUWH]DV� GH� iUEROHV� \� HQ� HO� OiWH[� �5RMDV��

������� (VWH� JUXSR GH� WHUSHQRV� KD� GHVSHUWDGR� JUDQ� LQWHUpV� HQ� HO� HVWXGLR� GHO�

GHVFXEULPLHQWR� GH� QXHYRV� FRPSXHVWRV� GH� XVR� IDUPDFROyJLFR�� SRU� VX� IiFLO�

DEVRUFLyQ�HQ�HO�FXHUSR�\�EDMD�WR[LFLGDG�IUHQWH�D�FpOXODV�QRUPDOHV �/HJDUGV�\�FRO���

������



ϭϱ

)LJXUD� ��� %XUVHUD� PLFURSK\OOD� $�� $UEXVWR FRPSOHWR� GH� �� PHWURV�� %� +RMDV�

SHTXHxDV��&��5HVLQD FRORU�EDQFD �SURGXFWR�GH�OD�SODQWD���'��)UXWR�SHTXHxR����FP���

FRORU�URMR FDUDFWHUtVWLFR�GH�OD�SODQWD��



ϭϲ

7DEOD� ,� &RPSXHVWRV� GH� OD� UHVLQD� GH� %XUVHUD� PLFURSK\OOD \� VX� DFWLYLGDG�

DQWLSUROLIHUDWLYD�

&RPSXHVWRV

/tQHDV &HOXODUHV��,&����0�

0���&��)� $��� +H/D 5$:�

�����

3&��

$ULHQVLQD� �������� ����� ��
���

����� ��
���

���� ��
���
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���
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���

������ ��
���

'LDFHWDWR� GH�
'LKLGURFOXVLQD�

�������� ����� ��
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��HSL�HQW�YHUWLFLOORO� ��������� ����� ��
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0LFURILODQLQD� ��������� ����� ��
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0DODEDULFDWULHQRO� ���������� ����� ��
���

����� ��
���

����� ��
���

����� ��
���

0DODEDULFDWULHQRQD� ���������� ����� ��
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&HPEUHQ� ����������� 1'� ������ ��
���

������ ��
���

1'�

,&���� &RQFHQWUDFLyQ� LQKLELWRULD� GHO� ����� 1'�� 1R� GHWHFWDGD� D� OD� Pi[LPD�

FRQFHQWUDFLyQ� HVWXGLDGD�� 0���&��)�� �OLQIRPD� GH� FpOXODV�� $���� �FiQFHU� GH�

SXOPyQ��� +H/D� �&DUFLQRPD� KXPDQR� GH� FpUYL[��� 5$:� ������ �0DFUyIDJRV�

WUDQVIRUPDGRV�GHO� YLUXV� GH� OD� OHXFHPLD�GH�$EHOVRQ���3&��� �&iQFHU� GH�SUyVWDWD��

�0HVVLQD�\�FRO���������



ϭϳ

7HUSHQRV

&RQVWLWX\HQ� HO� JUXSR� PiV� QXPHURVR� GH� PHWDEROLWRV� VHFXQGDULRV�� HQ� pO� VH�

HQFXHQWUDQ� ODV�KRUPRQDV��FDURWHQRLGHV��TXLQRQDV�\�HVWHUROHV�� ORV�FXDOHV GHULYDQ�

GH� OD� IXVLyQ� UHSHWLWLYD�GH�XQLGDGHV� UDPLILFDGDV�GH�FLQFR�FDUERQRV�EDVDGDV�HQ�HO�

LVRSHQWHQLOR��5DVFyQ������D���(VWDV�VXVWDQFLDV�HMHUFHQ�IXQFLRQHV�LPSRUWDQWHV�HQ�

ODV� SODQWDV�� FRPR KRUPRQDV� �FLWRNLQLQDV�� \� EUDVLQRHVWHURLGHV��� SLJPHQWRV�

IRWRVLQWpWLFRV �FDURWHQRLGHV��� DFDUUHDGRUHV� HOHFWUyQLFRV� �TXLQRQDV� \� FORURILODV�� \�

FRPSRQHQWHV� GH� ODV�PHPEUDQDV� �HVWHURLGHV��� DGHPiV� SDUWLFLSDQ� HQ� OD GHIHQVD��

FRPR� HV� HO� FDVR� GH� ORV� DFHLWHV� HVHQFLDOHV� �PRQRWHUSHQRV�� \� ORV� FRORUHV� GH� ODV�

IORUHV��FDURWHQRLGHV��FRPR�DWUD\HQWHV�GH� LQVHFWRV��\� ODV� ILWRDOH[LQDV��VHVTXL���GL���

WUL�WHUSHQRV�� FRPR� DJHQWHV� DQWLPLFURELDQRV� �5DVFyQ� ����D�� /RV� WHUSHQRV� VH�

SXHGHQ� FODVLILFDU� IiFLOPHQWH� SRU�PHGLR� GHO�Q~PHUR� GH� FDGHQDV�GH� LVRSUHQR�TXH�

SRVHHQ�HQ�PRQR��� VHVTXL��� GL��� VHVWHU��� WUL��� WHWUD� \� SROLWHUSHQRV� \� VX� DVRFLDFLyQ�

FRQ�HVWHUROHV� IRUPD�HO� JUXSR�GH� ORV� LVRSUHQRV� �5RMDV�� ������5DVFyQ������� /RV�

WHUSHQRV� FXHQWDQ� FRQ� P~OWLSOHV� HIHFWRV� ELROyJLFRV� HQ� ORV� KXPDQRV�� HQWUH� ORV�

FXDOHV� GHVWDFDQ ODV� DFWLYLGDGHV� DQWLWXPRUDO�� DQWLYLUDO� DQWLPLFURELDQD��

DQWLLQIODPDWRULD�\�DQHVWpVLFD��5DVFyQ�����D��

(O� LQWHUpV� GH� ORV� LQYHVWLJDGRUHV� HQ�HVWXGLDU� OD� DFWLYLGDG�DQWLQHRSOiVLFD� GH�

ORV� WHUSHQRLGHV�\�VXV�GHULYDGRV�KD�DXPHQWDGR�FRQVLGHUDEOHPHQWH�HQ� ORV�~OWLPRV�

DxRV�� (VWH� JUXSR� LQFOX\H� PiV� GH� ���� FRPSXHVWRV� TXH� VRQ SURPHWHGRUHV�

FDQGLGDWRV�DQWLQHRSOiVLFRV��3RNURYVNLL \�FRO����������6X�LQWHUpV�QR�VH�GHEH�VROR�D�

VX�DFWLYLGDG�DQWLQHRSOiVLFD��VL�QR�D�VX�DPSOLR�HVSHFWUR�GH�DFWLYLGDGHV�ELROyJLFDV�

TXH� SUHVHQWDQ�� DQWLFDQFHUtJHQD�� DQWL�DQJLRJpQLFD�� FLWRWy[LFD�� DQWL�LQIODPDWRULD��

DQWLR[LGDQWH�� KHSDWRSURWHFWRUD�� DQDOJpVLFD�� FDUGLRYDVFXODU�� DQWLDOpUJLFD��

DQWLPLFURELDQD�� DQWLGLDEpWLFD�� EDFWHULFLGD� IXQJLFLGD�� DQWLYLUDO� HQWUH� RWUDV� �5RMDV�

������

'HQWUR�GH� ORV� WHUSHQRV�PiV�HVWXGLDGRV� WHQHPRV�DO�Į�ELVPRO�HO�FXDO�HV�XQ�

VHVTXLWHUSHQLFR� PRQRFtFOLFR�� VH� OH� DWULEX\H� ODV� FDSDFLGDGHV� DQWLPLFURELDO��

DQWLLQIODPDWRULD�� DQWL�LUULWDQWH� \� DQWLI~QJLFR�� (VWD� UHSRUWDGD� TXH� VX� ,&�� �PtQLPD�



ϭϴ

FRQFHQWUDFLyQ�LQKLELWRULD���GH����0�HV�FDSD]�GH�LQGXFLU� OD�DSRSWRVLV�HQ�ODV�OtQHDV�

GH� JOLRPD� KXPDQR� \� UDWyQ� FRPR�8���� 7��� <� &�� �&DYDOLHU� \� FRO��� ������� =RX� \�

FRODERUDGRUHV� HQ� ����� UHSRUWDURQ� TXH� HO� ȕ�(OHPHQH LQGXFH� OD� DSRSWRVLV� HQ� OD�

OtQHD�$����FRQ�XQD�,&�������J�P/�

ȕ�FDULRILOHQR� HV� XQ� VHVTXLWHUSHQR� DPSOLDPHQWH� GLVWULEXLGR� HQ� DFHLWHV�

HVHQFLDOHV� GH� YDULDV� SODQWDV�� SRVHH� DFWLYLGDGHV� DQWLPLFURELDQDV�� DQWL�

LQIODPDWRULDV��DQWLR[LGDQWH�\�DQWLSUROLIHUDWLYR��/HJDXOW�\�3LFKHWWH�HQ������UHSRUWDURQ�

FRPR� HO� ȕ�FDULRILOHQR� SRWHQFLDOL]D� OD� FDSDFLGDG� LQKLELWRULD� GHO Į�+XPXOHQH \�

SDFOLWD[HO�HQ�OD�OtQHD�FHOXODU�0&)����DGHQRFDUFLQRPD�GH�FROyQ���

(O� iFLGR� EHWXOtQLFR�� WULWHUSHQR� SHQWDFtFOLFR� VH� HQFXHQWUD� HQ� SODQWDV� GH� OD�

IDPLOLD�%HWXODFDH \� HVSHFLHV� GHO� JpQHUR�$OQXV� (V�XQ� FRPSXHVWR�HVSHFLDOPHQWH�

SURPHWHGRU� GHELGR� D� VX� DSDUHQWH� HVSHFLILFLGDG� SRU� ODV� FpOXODV� GHO� PHODQRPD��

VLHQGR�HIHFWLYR� IUHQWH�D� OtQHDV�GH�FpOXODV�GH�PHODQRPD�KXPDQR �0HO���� ��� \� ����

FRQ� XQ� UDQJR� GH� ,&�� HQWUH� �������� �J�P/�� DO� � LJXDO� TXH� VH� KD� GHPRVWUDGR� VX�

DFWLYLGDG� IUHQWH�D� RWUDV� OtQHDV� FHOXODUHV� GH�JOLREODVWRPDV �/1�����,&��  � ����0��

8��0*�\�7��*��,&��  �����0��SDUD�OD�OtQHD�/1��� XQ ,&�� GH ����0���(Q�FXDQWR�D�

VX�WR[LFLGDG�HQ�HQVD\RV� LQ�YLYR� VH�KDQ�UHDOL]DGR�HVWXGLRV�HQ�UDWyQ�GHPRVWUDQGR�

TXH�HV�HIHFWLYR�IUHQWH�D�WXPRUHV�GH�FiQFHU�GH�RYDULR�\�PHODQRPD��5H\HV��������

+DUPDQG�\�FRO� ������ GHPRVWUDURQ�TXH�OD�LQGXFFLyQ�GH�OD�DSRSWRVLV�SRU�HO�

iFLGR�EHWXOtQLFR�VH�GHEH�D�WUDYpV�GH�XQD�YtD�LQWHUQD�PLWRFRQGULDO��PHGLDGD�SRU�HO�

FRODSVR�GH�OD�PHPEUDQD�PLWRFRQGULDO�\�OD�DOWHUDFLyQ�HQ�HO�EDODQFH�GH�%D[�%F/����

FRQ�HO�UHVXOWDGR�GH�OD�DFWLYDFLyQ�GH�OD�FDVSDVD����+DUPDQG�\�FRO������������

'HQWUR�GH�ODV YtDV�GH�LQGXFFLyQ�GH�DSRSWRVLV�GH�ORV�WHUSHQRV�GRFXPHQWDGDV�

D� OD� IHFKD�� VH� HQFXHQWUDQ� OD� LQKLELFLyQ� GH� OD� LQIODPDFLyQ�� HVWUpV� R[LGDWLYR��

LQFUHPHQWR� GH� 526�� PRGLILFDFLyQ� GHO� SRWHQFLDO� GH� PHPEUDQD� PLWRFRQGULDO��

DFWLYDFLyQ�GH�FDVSDVDV�\�DFWLYDFLyQ�GH�SURWHtQDV�SURDSRSWyWLFDV �&DYDOLHUL�\�FRO��

������.LP�\�FRO��������\�/HJDUGV�\�FRO���������



ϭϵ

)LJXUD� �� 3ULQFLSDOHV� UXWDV� GH� LQGXFFLyQ�GH� DSRSWRVLV� SRU� WHUSHQRV� \� GHULYDGRV�

�PRGLILFDGR�� %ORTXHR�GH�DQJLRJpQHVLV��DFWLYDFLyQ�GH�SURWHtQDV�SUR�DSRSWyWLFDV�\�

GHFOLYH�GH�SURWHtQDV�DQWLDSRSWyWLFDV��GHVSRODUL]DFLyQ�GH�PHPEUDQD�PLWRFRQGULDO��

VDOLGD�GH�FLWRFURPR�F� DFWLYDFLyQ�GH�FDVSDVDV�\ SURGXFFLyQ�GH�HVSHFLHV�UHDFWLYDV�

GH�R[tJHQR��526���/HVJDUGV�\�FRO���������
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0ROpFXODV

/RV� FRPSXHVWRV� XWLOL]DGRV� PDODEDULFDWULHQRO�� DFHWDWR� GH� GLKLGURFOXVLQD�� ȕ�

FDULRILOHQR�� DULHQVLQD�� PLFURILODQLQD� \� � iFLGR� EHWXOyQLFR�� IXHURQ� DLVODGRV� \�

FDUDFWHUL]DGRV� GH� OD� UHVLQD� GH� %�� PLFURSK\OOD�� HQ� XQ� WUDEDMR� SUHYLy HQWUH� OD�

8QLYHUVLGDG� GH� 3HUXJLD�� ,WDOLD� \� OD� 8QLYHUVLGDG� GH� 6RQRUD� 0p[LFR �ILJXUD� ��

�0HVVLQD��������

/tQHD�&HOXODU

6H� DGTXLULHURQ� FpOXODV� GH� $GHQRFDUFLQRPD� $OYHRODU� +XPDQR $���� �Q~PHUR�

$7&&�� &&/������ GH� $PHULFDQ� 7\SH� &XOWXUH� &ROOHFWLRQ� �$7&&�� �5RFNYLOOH�� 0'��

((�88���� /D� OtQHD� FHOXODU� VH�PDQWXYR� HQ PHGLR� GH� FUHFLPLHQWR� HQULTXHFLGR� FRQ�

JOXFRVD� '0(0� VXSOHPHQWDGR� FRQ� ��� GH� VXHUR IHWDO� ERYLQR�� VROXFLyQ� GH�

SHQLFLOLQD�HVWUHSWRPLFLQD� DO� ��� �Y�Y�� �������� XQLGDGHV� GH� SHQLFLOLQD� \� ���PJ� GH�

HVWUHSWRPLFLQD�P/����������Y�Y��/�JOXWDPLQD�����P0�\�VROXFLyQ�GH�SLUXYDWR�VyGLFR�

DO���� �Y�Y������P0��/DV�FpOXODV�VH�KLFLHURQ�FUHFHU�HQ�XQD�FDMD�GH����FP� \�VH�

LQFXEDURQ� D� �� �&� HQ� XQD� LQFXEDGRUD� KXPLGLILFDGD� FRQ�&2� DO� ���� /DV� FpOXODV�

IXHURQ�SDVDGDV�D�PHGLR� IUHVFR� FXDQGR�DOFDQ]DURQ� OD� FRQIOXHQFLD� \ IXH�XWLOL]DGD

VROXFLyQ�GH�WULSVLQD�('7$���������SDUD�VHSDUDU�ODV�FpOXODV�
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)LJXUD� �� &RPSXHVWRV� DLVODGRV� GH� OD� UHVLQD� GH�%XUVHUD�PLFURSK\OOD �0HVVLQD� \�

FRO���������
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(YHQWRV�$SRSWyWLFRV

)RVIDWLGLOVHULQD

3DUD�DQDOL]DU�HO�HIHFWR�GH�ORV�FRPSXHVWRV�DLVODGRV�GH�OD�UHVLQD�GH�%� PLFURSK\OOD

VREUH�OD�LQGXFFLyQ�GH�DSRSWRVLV�HQ�FpOXODV�$����VH�GHWHUPLQy�SRU�IOXRUHVFHQFLD�D

IRVIDWLGLOVHULQD�HQ�OD�PHPEUDQD�H[WHUQDU HPSOHDQGR WLQFLyQ�GREOH�FRQ�DQH[LQD�9�

),7&� \� 3,� PHGLDQWH� FLWRPHWUtD� GH� IOXMR� �5DVFyQ� ����D��� 6H� VHPEUDURQ� FpOXODV�

$�������������SR]R��HQ�SODFDV�GH����SRFLOORV�SRU ���K��/DV�FpOXODV�VH�WUDWDURQ�FRQ�

PDODEDULFDWULHQRO ������ �0��� GLDFHWDWR� GH� GLKLGURFOXVLQD� ���� �0��� ȕ�FDULRILOHQR�

��������0���DULHQVLQD������0���PLFURILODQLQD�������0��\ iFLGR�EHWXOyQLFR������0��

GXUDQWH� ��� K�� 6H� XVy� pVWHU� IHQHWtOLFR� GH� iFLGR� FDIHLFR� �&$3(�� ���P0� \� FRPR�

FRQWURO�SRVLWLYR GR[RUUXELFLQD ���� �0���'HVSXpV�GH�XQ�SHUtRGR�GH�LQFXEDFLyQ��ODV�

FpOXODV� VH� UHWLUDURQ�GH� ODV� SODFDV�SRU� WULSVLQL]DFLyQ� \� VH� WUDQVILULHURQ�D� WXERV�GH�

SROLHVWLUHQR�GH�IRQGR�UHGRQGR�GH���PO��/DV FpOXODV�VH�ODYDURQ�GRV�YHFHV�HQ��PO�GH

3%6�IUtR������[J��� �&����PLQ��\�HO�VHGLPHQWR�VH�UHVXVSHQGLy�HQ�����O�GH�WDPSyQ�

GH�XQLyQ�D�DQH[LQD�9�),7& �FRQFHQWUDFLyQ� ILQDO�GH���PJ�PO��SHUPLWLHQGR� LQFXEDU�

GXUDQWH� ��� PLQ� D� WHPSHUDWXUD� DPELHQWH� HQ� OD� RVFXULGDG�� 3RVWHULRUPHQWH�� VH�

DxDGLy������O�GH�VROXFLyQ�GH�WLQFLyQ�GH�\RGXUR�GH�SURSLGLR��FRQFHQWUDFLyQ�ILQDO�GH�

����PJ�PO��\� ODV�FpOXODV�VH� LQFXEDURQ�HQ� ODV�FRQGLFLRQHV�PHQFLRQDGDV��'HVSXpV�

GH�HVWH�SHULRGR�GH�WLHPSR��ODV�FpOXODV�VH�ODYDURQ�GRV�YHFHV�\�VH�UHVXVSHQGLHURQ�

HQ ���� �O GH� 3%6� IUtR�� /DV� PXHVWUDV� VH� PLGLHURQ� LQPHGLDWDPHQWH� XWLOL]DQGR

FLWyPHWUR� GH� IOXMR� )$&6� &DQWR� ,,� �%'6\V�WHPV�� 6DQ� -RVp�� &$�� ((�88���� /RV�

UHVXOWDGRV�VH�DQDOL]DURQ PHGLDQWH�HO�VRIWZDUH�)$&6�',9$����� �%'6\VWHPV��6DQ�

-RVp��&$��((�88���
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3RWHQFLDO�GH�0HPEUDQD�0LWRFRQGULDO

(O�SRWHQFLDO�GH�PHPEUDQD�PLWRFRQGULDO�VH�HYDOXy�XVDQGR�HO�FRORUDQWH�IOXRUHVFHQWH�

-&�� ����
����
�WHWUDFORUR���� �
���
�WHWUDHWLOEHQ]DPLGD]RORFDUERFLDQLQD� \RGXUR�� SRU�

FLWRPHWUtD�GH�IOXMR�FRPR�VH�GHVFULEH�HQ�5DVFyQ�����D��/DV�FpOXODV�$�������������

FpOXODV� SRU� SRFLOOR�� SODFDV� GH� ��� SRFLOORV�� FRQ� VROXFLRQHV� GH� PDODEDULFDWULHQRO�

�������0���GLDFHWDWR�GH�GLKLGURFOXVLQD������0���ȕ�FDULRILOHQR���������0���DULHQVLQD�

�����0���PLFURILODQLQD ������0��\�iFLGR�EHWXOyQLFR� �����0��SRU��� K��6H�XVDURQ�

pVWHU� IHQHWtOLFR�GH�iFLGR�FDIpLFR� �&$3(�������0��\�GR[RUUXELFLQD� ���� �0��FRPR�

FRQWUROHV�SRVLWLYRV��'HVSXpV�GH�OD�WULSVLQL]DFLyQ�\�ODYDGR�FRQ�3%6��ODV�FpOXODV�VH�

LQFXEDURQ�GXUDQWH����PLQXWRV�HQ�XQD�VROXFLyQ�-&���UHFLpQ�SUHSDUDGD��������J�PO�

HQ�PHGLR�GH�FXOWLYR��D��� �&�HQ�OD�RVFXULGDG��/DV�FpOXODV�VH�ODYDURQ�GRV�YHFHV�FRQ�

3%6 SDUD� HOLPLQDU� HO� FRORUDQWH� GH� UHSXHVWR� \� HO� VHGLPHQWR� VH� UHVXVSHQGLy� HQ�

PHGLR�GH�FXOWLYR�IUHVFR��/DV�FpOXODV�VH�DQDOL]DURQ�SRU�FLWRPHWUtD�GH�IOXMR� OR�DQWHV�

SRVLEOH��/D�FLWRPHWUtD�GH�IOXMR�VH�UHDOL]y�HQ�FLWyPHWUR�GH�IOXMR�)$&6�&DQWR�,,�

$FWLYDFLyQ�GH�ODV &DVSDVDV

3DUD�GHWHUPLQDU� OD�YtD�DSRSWyWLFD�TXH�SXHGHQ�GHVHQFDGHQDU� ORV�FRPSXHVWRV��VH�

PLGLy�OD�DFWLYLGDG�GH�FDVSDVD����FDVSDVD�LQLFLDGRUD�GH�OD�YtD�H[WUtQVHFD���FDVSDVD�

�� �FDVSDVD� LQLFLDGRUD� GH� OD� YtD� LQWUtQVHFD�� \� FDVSDVD��� �FDVSDVD� YHUGXJR� GH�

DPEDV�YtDV���6H�HYDOXy XVDQGR�ORV�NLWV�FRPHUFLDOHV�)OXRUHVFHLQ�$FWLYH�&DVSDVH����

)OXRUHVFHLQ� $FWLYH� &DVSDVH� �� \� )OXRUHVFHLQ� $FWLYH� &DVSDVH���� 'HVSXpV� GHO�

WUDWDPLHQWR�GXUDQWH����K�FRQ�PDODEDULFDWULHQRO��������0���ȕ�FDULRILOHQR���������0���

DULHQVLQD� �����0��� GLDFHWDWR� GH� GLKLGURFOXVLQD� ���� �0���PLFURILODQLQD ����� �0�� \�

iFLGR� EHWXOyQLFR ���� �0��� VH� VHSDUDURQ� ODV� FpOXODV� \� VH� ODYDURQ� GRV� YHFHV� FRQ�

3%6�IUtR������;J����&����PLQ���$�FRQWLQXDFLyQ��HO�VHGLPHQWR�VH�UHVXVSHQGLy�HQ�����

PO� GH�PHGLR� GH� FXOWLYR� �'0(0� ��� GH� )%6�� TXH� FRQWHQtD� ��PO� GH� LQKLELGRU� GH�

FDVSDVD�),7&� �),7&�'(9'�)0.�� \� VH� LQFXEy�GXUDQWH� �� K� D� ���&�HQ� RVFXULGDG��

3RVWHULRUPHQWH��ODV�FpOXODV�VH�ODYDURQ�GRV�YHFHV�\�VH�UHVXVSHQGLy HQ�WDPSyQ�GH�

ODYDGR�� /DV� PXHVWUDV� VH� PLGLHURQ� LQPHGLDWDPHQWH� HQ� FLWyPHWUR� GH� IOXMR� )$&6�
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&DQWR� ,,�� /RV� UHVXOWDGRV� VH� UHSUHVHQWDURQ� FRPR� HO� FDPELR� GH� SOLHJXH� HQ� OD�

DFWLYLGDG� GH� FDVSDVD���� FDVSDVD��� \� FDVSDVD��� HQ� FRPSDUDFLyQ� FRQ� ODV� FpOXODV�

WUDWDGDV�VyOR FRQ�YHKtFXOR��FRQWURO�GH�'062���HO�pVWHU�IHQHWtOLFR�GH�iFLGR�FDIHLFR�

�&$3(������P0��\�GR[RUXELFLQD������P0� VH�XVDURQ�FRPR�FRQWURO �5DVFyQ�\�FRO��

����D��

$UUHVWR�&HOXODU

3DUD�OD�HYDOXDFLyQ�GHO�DUUHVWR�FHOXODU�LQGXFLGR�SRU�ORV�FRPSXHVWRV�GH�OD�UHVLQD�GH��

%��PLFURSK\OOD��VH�XWLOL]y XQD�WLQFLyQ�VLPSOH�FRQ�\RGXUR�GH�SURSLGLR�SDUD�PDUFDU�OD�

FDQWLGDG� GH� PDWHULDO� JHQpWLFR� �'1$�� \� XQD� 51$VH� SDUD� HOLPLQDU� DO� 51$� 6H�

FRORFDURQ ��������FpOXODV�SR]R�HQ�XQD�SODFD�GH����SR]RV��VH�GHMDURQ�LQFXEDQGR�SRU����

KRUDV�� 6H� HVWLPXODURQ� GXUDQWH� ��� KRUDV� FRQ� PDODEDULFDWULHQRO� ������ �0��� ȕ FDULRILOHQR�

��������0���DULHQVLQD������0���GLDFHWDWR�GH�GLKLGURFOXVLQD������0���PLFURILODQLQD�������0��

\� iFLGR� EHWXOyQLFR� ���� �0��� 6H� UHFROHFWDURQ PHGLDQWH� WULSVLQD� \� VH� OHV� UHDOL]DURQ� GRV�

ODYDGRV�FRQ���P/ GH�3%6� 6H�UHDOL]y XQD�ILMDFLyQ�FRQ�HWDQRO�DO�������SRU����KRUDV�D�� �&�

SRVWHULRUPHQWH��VH�UHDOL]y XQ�ODYDGR�FRQ�3%6�\ VH�GHMDURQ�SRU����PLQ�HQ�LQFXEDFLyQ�HQ���

P/�GH�VROXFLyQ�GH�3%6�\�51$VH�������J�P/���3DUD�FRQWLQXDU�FRQ�XQ�ODYDGR�GH�3%6����

P/��H� LQFXEDFLyQ�SRU����PLQXWRV�HQ���P/�GH�3%6�\�\RGXUR�GH�SURSLGLR� ����J�P/���3RU�

~OWLPR�VH�UHDOL]y XQ�ODYDGR�FRQ�3%6�\�ODV�FpOXODV�VH�DQDOL]DURQ�SRU�FLWRPHWUtD�GH�IOXMR�OR�

DQWHV� SRVLEOH�� /D� FLWRPHWUtD� GH� IOXMR� VH� UHDOL]y� HQ� FLWyPHWUR� GH� IOXMR� )$&6� &DQWR� ,,�

�)DOODKLDQ�\�FRO���������

$QiOLVLV�(VWDGtVWLFR

7RGRV� ORV� H[SHULPHQWRV� VH� UHDOL]DURQ� DO� PHQRV� WUHV� YHFHV�� SRU� WULSOLFDGR�� /RV�

GDWRV� VH� H[SUHVDURQ� FRPR� OD�PHGLD� �� GHVYLDFLyQ� HVWiQGDU� �*UDSK3DG� 3ULVP� ���

*UDSK3DG� 6RIWZDUH�� ,QF��� &$�� ((�88���� /DV� GLIHUHQFLDV� HVWDGtVWLFDV� HQWUH� ORV�

JUXSRV� GH� GDWRV� VH� HYDOXDURQ� PHGLDQWH� XQ� DQiOLVLV� GH� YDULDQ]D� XQLGLUHFFLRQDO�

�$129$��VHJXLGR�GH�SUXHED�GH�7XNH\��,%0��6366��6WDGLVWLF�����
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0HVLQD� \� FRO��� ����� QRV� GHPRVWUDURQ HO� SHUILO� TXtPLFR� GH� OD� UHVLQD� %��

PLFURSK\OOD�ORJUDQGR�HO�DLVODPLHQWR�GH����FRPSXHVWRV�GH�FDUiFWHU�WHUSHQRLGH�D�ORV�

FXDOHV�VH� OHV�FRPSUREy�VX�DFWLYLGDG�DQWLSUROLIHUDWLYD VREUH� OD� OtQHD�FHOXODU�$����

$OJXQRV�FRQVWLWX\HQWHV�WHUSHQRLGHV�SDUWLFXODUHV�KDQ�VLGR�DPSOLDPHQWH�HVWXGLDGRV�

LQ� YLWUR H� LQ� YLYR \� KDQ�PRVWUDGR� FDSDFLGDGHV� DQWLFDQFHUtJHQDV� VLJQLILFDWLYDV� HQ�

FRPELQDFLyQ� FRQ� DJHQWHV� TXLPLRWHUDSpXWLFRV�� /RV� HVWXGLRV� VXJLHUHQ� TXH� HO� ȕ�

FDULRILOHQR� IDFLOLWD� HO� SDVR� GH� SDFOLWD[HO� D� WUDYpV� GH� OD�PHPEUDQD� GH� ODV� FpOXODV�

FDQFHURVDV� \�� SRU� OR� WDQWR�� SRWHQFLD� VX� DFWLYLGDG� DQWLFDQFHUtJHQD� �/HJDXOW \�

3LFKHWWH���������3RU�OR�FXDO��IXH�SULPRUGLDO�HOXFLGDU�HO�PHFDQLVPR�GH�DFFLyQ�GH�ORV�

FRPSXHVWRV�� SDUD� FRQWLQXDU� HO� HVWXGLR \� SRGHU� IRUPXODU� QXHYRV� IiUPDFRV� HQ OD�

OXFKD�FRQWUD�HO�FiQFHU GH�SXOPyQ�

'HWHFFLyQ�GH�ORV�(YHQWRV�$SRSWyWLFRV

/D� IRVIDWLGLOVHULQD�� OD� FXDO� VH� HQFXHQWUD� ORFDOL]DGD� QRUPDOPHQWH� HQ� OD�

VXSHUILFLH� FLWRSODVPiWLFD� GH� ODV� PHPEUDQDV� FHOXODUHV�� HV� H[SXHVWD� VREUH� OD�

VXSHUILFLH� FHOXODU� XQD� YH]� TXH� OD� DSRSWRVLV� HV� LQGXFLGD�� /D� DQH[LQD� 9� VH� XQH�

HVSHFtILFDPHQWH� D� OD� IRVIDWLGLOVHULQD� \� HV� XVDGD� SDUD� LGHQWLILFDU� ORV� HVWDGLRV�

WHPSUDQRV�GH� OD�DSRSWRVLV�� LRGXUR�GH�SURSLGLR��3,���HO�FXDO�QR�HQWUD�D� ODV�FpOXODV�

FRQ� PHPEUDQD� LQWDFWD�� HV� XVDGR� SDUD� GLVWLQJXLU� HQWUH� ORV� HYHQWRV� WHPSUDQRV�

�DQH[LQD�9����3,����\�WDUGtRV��DQH[LQD�9����3,����GH�OD�DSRSWRVLV��/DV�FpOXODV�YLYDV�

QR�VH�WLxHQ�FRQ�ORV�IOXRURFURPRV �5DVFyQ������D��

(Q� OD� ILJXUD� �� VH� PXHVWUD� OD� UHSUHVHQWDFLyQ� GH� ORV� HYHQWRV� DSRSWyWLFRV�

WDUGtRV�\�WHPSUDQRV�LQGXFLGRV�SRU�ORV�FRPSXHVWRV��WRGDV�ODV�PROpFXODV�HVWXGLDGDV�

GHVSOD]DURQ�OD�SREODFLyQ�FHOXODU�D�ORV�FXDGUDQWHV�GH�DSRSWRVLV�WHPSUDQD�\�WDUGtD��

0DODEDULFDWULHQRO�IXH�FDSD]�GH�LQFUHPHQWDU�HO�SRUFHQWDMH�GH�FpOXODV�HQ�DSRSWRVLV�

WHPSUDQD�GH������GHO�FRQWURO D��������PLHQWUDV�TXH�GLDFHWDWR�GH�GLKLGURFOXVLQD�

SDVR�D��������ȕ�FDULRILOHQR��DULHVLQD�\�iFLGR�EHWXOyQLFR�LQFUHPHQWDURQ�D�������
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)LJXUD� �� ([WHUQDOL]DFLyQ� GH� OD� IRVIDWLGLOVHULQD� HQ� FpOXODV� $���� WUDWDGDV� FRQ� ORV�

FRPSXHVWRV�DLVODGRV�GH� OD� UHVLQD�GH�%��PLFURSK\OOD�H[WHUQDOL]DFLyQ��3DWURQHV�GH�

IOXRUHVFHQFLD�SRU�FLWRPHWUtD�GH�IOXMR�GH�OD�WLQFLyQ�DQH[LQD�9�),7&�3,��/RV�GDWRV�VRQ�

UHSUHVHQWDWLYRV�GH�DO�PHQRV�WUHV�H[SHULPHQWRV�LQGHSHQGLHQWHV�
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�����\�������UHVSHFWLYDPHQWH��/D�DSRSWRVLV�WDUGtD�VH�YLR�LQFUHPHQWDGD�KDVWD�XQ�

�����GHO�FRQWURO�D�������SRU�PDODEDULFDWULHQRO� GLDFHWDWR�GH�GLKLGURFOXVLQD �������

ȕ�FDULRILOHQR ������DULHVLQD������\� �����SRU���\�iFLGR�EHWXOyQLFR�UHVSHFWLYDPHQWH��

(VWR�QRV�LQGLFD TXH�ORV�FRPSXHVWRV�LQGXFHQ�SULQFLSDOPHQWH�OD�DSRSWRVLV�WHPSUDQD�

D�ODV����KRUDV�GH�HVWLPXODFLyQ��

/D� ILJXUD� �� QRV PXHVWUDQ� ORV� UHVXOWDGRV� GH� OD� HYDOXDFLyQ� GHO� HIHFWR�

DSRSWyWLFR� GH� ODV� PROpFXODV� PDODEDULFDWULHQRO�� DFHWDWR� GH� GLKLGURFOXVLQD�� ȕ�

FDULRILOHQR��DULHVLQD��PLFURILODQLQD�\�iFLGR�EHWXOyQLFR H[WUDtGRV�GH� OD� UHVLQD�GH�%�

PLFURSK\OOD FRQ� DFWLYLGDG� DQWLSUROLIHUDWLYD� VREUH� FpOXODV� $����� /D� PROpFXOD� FRQ�

PD\RU� DFWLYLGDG� DSRSWyWLFD� IXH� PDODEDULFDWULHQRO� REWHQLHQGR� KDVWD� ���� GH�

DSRSWRVLV�� VHJXLGD� GH� GLDFHWDWR� GH� GLKLGURFOXVLQD� FRQ� ������ \� � ȕ�FDULRILOHQR \�

DULHVLQD� FRQ��������/RV� FRPSXHVWRV�PLFURILODQLQD� \� iFLGR�EHWXOyQLFR� WXYLHURQ�HO�

PHQRU�HIHFWR�DSRSWyWLFR�FRQ����\����UHVSHFWLYDPHQWH�

1XHVWURV� UHVXOWDGRV� VH� DVHPHMDQ� D� ORV� \D� SXEOLFDGRV�� HQ� ORV� TXH� VH�

HVWDEOHFH�OD�FDSDFLGDG�TXH�ORV�FRPSXHVWRV�LVRSUHQRLGHV�LQGXFHQ��SULQFLSDOPHQWH��

OD�DSRSWRVLV�FHOXODU�FRPR�IRUPD�GH�PXHUWH��3DUN������� SXEOLFy TXH�ȕ�FDULRILOHQR�

LQGXFtD OD� DSRSWRVLV� FHOXODU� HQ� OtQHDV� GH� FiQFHU� GH� SUyVWDWD� \� PDPD�� HQ� HVWH�

WUDEDMR�VH�HVWDEOHFLy�TXH� OD� LQGXFFLyQ�GH� OD�DSRSWRVLV� WDPELpQ�VH�GD�HQ OD� OtQHD�

$����� ȕ�HOHPHQH� LQGXFHQ DSRSWRVLV� HQ� OtQHDV� GH� RVWHRFDUFLQRPD� \� GH� PDPD�

�/HVJDUGV� \� FRO��� ������� HO� HXJHQRO� XQ� PLHPEUR� GH� OD� IDPLOLD� IHQLOSURSDQRLGHV�

LQGXFH�OD�DSRSWRVLV�HQ�GLIHUHQWHV�WLSRV�GH�FiQFHU�FRPR�PDPD��OHXFHPLDV��WXPRUHV�

JiVWULFRV�\�OtQHDV�GH FROyQ��/HVJDUGV�\�FRO����������6H�HVWDEOHFH�TXH�ORV�WHUSHQRV�

SRVHHQ� XQD� JUDQ� FDSDFLGDG� GH� LQGXFFLyQ� GH� DSRSWRVLV� HQ� GLIHUHQWHV� OtQHDV�

FHOXODUHV�� DXQTXH� D~Q� VH� VLJXH� LQYHVWLJDQGR� HO� PHFDQLVPR� SRU� HO� FXDO� HVWRV�

FRPSXHVWRV�LQGXFHQ�OD�DSRSWRVLV�FHOXODU��



Ϯϴ

&R
QW
UR
O

&$
3(

'2
;2

0
DO
DE
DU
LF
DW
ULH
QR
O

'L
DF
HW
DW
R�
GH
�G
LK
LG
UR
FO
XV
LQ
D

�&
DU
LR
ILO
HQ
R

$U
LH
QV
LQ
D

0
LF
UR
ILO
DQ
LQ
D

ÈF
LG
R�
%H
WX
Oy
QL
FR

�

�

��

��

��

��

��

��

��

��

��

��

��

��

$SRSWRVLV�7HPSUDQD
$SRSWRVLV�7DUGtD


 







&
pO
X
OD
V�
DS

R
S
Wy
WL
FD
V�
��

G
H�
Fp
OX
OD
V�
WR
WD
OH
V�

)LJXUD� �� (IHFWR� DSRSWyWLFR� HQ� FpOXODV� $���� LQGXFLGR� SRU� HO� WUDWDPLHQWR� GH

FRPSXHVWRV�DLVODGRV�GH�%��PLFURSK\OOD��/RV�YDORUHV�UHSUHVHQWDQ�OD�PHGLD���6'�GH�

DO� PHQRV� WUHV H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
� 'LIHUHQFLDV� HVWDGtVWLFDPHQWH�

VLJQLILFDWLYDV� EDVDGDV�HQ� OD� FRPSDUDFLyQ� FRQ� FpOXODV� FRQWURO� �'062��SDUD� FDGD�

FRQGLFLyQ��Sޒ������SUXHED�GH�7XNH\��



Ϯϵ

3RWHQFLDO�GH�0HPEUDQD�0LWRFRQGULDO

3DUD�FRQRFHU�PiV�DFHUFD�GHO�PHFDQLVPR�DSRSWyWLFR� VH�HYDOXy OD�GLVUXSFLyQ�GHO�

SRWHQFLDO� GH�PHPEUDQD�PLWRFRQGULDO� HQ FpOXODV�$��� XWLOL]DQGR� OD� WLQFLyQ� FRQ� HO�

IOXRURFURPR�FDWLyQLFR� OLSRItOLFR�-&��� (Q�FpOXODV�YLYDV��-&���H[LVWH� WDQWR�FRPR�XQ�

PRQyPHUR� FRQ� IOXRUHVFHQFLD� YHUGH� D� SRWHQFLDOHV� GH� PHPEUDQD� GHVSRODUL]DGRV�

�SRVLWLYR� D� ����� P9�� �GHWHFWDGR� HQ� HO� FDQDO� )/���� R� FRPR� -&���DJUHJDGRV� HQ�

SRWHQFLDOHV�GH�PHPEUDQD�KLSHUSRODUL]DGRV��QHJDWLYR�D������P9���GHWHFWDGR�HQ�HO�

FDQDO� )/����� 6LQ� HPEDUJR�� HQ� ODV� FpOXODV� DSRSWyWLFDV�� GRQGH� HO� SRWHQFLDO�

PLWRFRQGULDO� FRODSVD�� -&��� QR� SXHGH� VHU� DFXPXODGR� GHQWUR� GH� OD� PLWRFRQGULD��

SHUPDQHFLHQGR� HQ� HO� FLWRSODVPD� HQ� IRUPD� PRQRPpULFD� HPLWLHQGR� IOXRUHVFHQFLD�

YHUGH�� 3RU� OR� WDQWR�� OD� GHVSRODUL]DFLyQ� PLWRFRQGULDO� HV� LQGLFDGD� SRU� XQD�

GLVPLQXFLyQ� HQ� OD� UD]yQ� GH� LQWHQVLGDG� GH� IOXRUHVFHQFLD� URMD�YHUGH �5DVFyQ��

����D�� 7RGRV�ORV�FRPSXHVWRV�LQGXMHURQ�OD�SpUGLGD�GHO�SRWHQFLDO�GH�OD�PHPEUDQD�

PLWRFRQGULDO HVWDGtVWLFDPHQWH� VLJQLILFDWLYD� �S� ������ FRPSDUDGD� FRQ� HO� FRQWURO�

�'062���SDUWLFXODUPHQWH�PDODEDULFDWULHQRO�FRQ������GH�GLVUXSFLyQ�GHO�SRQWHQFLDO��

GLDFHWDWR� GH� GLKLGURFOXVLQD� FRQ� ��� �� ȕ�FDULRILOHQR� ��� �� DULHVLQD� ��� ���

PLFURILODQLQD����� \ HQ�PHQRU�JUDGR�iFLGR�EHWXOyQLFR�FRQ������FRPR�VH�PXHVWUD�

HQ� OD� ILJXUD� �� /R� TXH� VXJLHUH� TXH� HQ� OD� YtD� GH� DFWLYDFLyQ� GH� OD� DSRSWRVLV�

RFDVLRQDGD�SRU�ODV�PROpFXODV�GHO�HVWXGLR�LQYROXFUD�D�OD�PLWRFRQGULD�

(Q� RWURV� HVWXGLRV� VH� KD� GHPRVWUDGR� TXH� HO� Į�ELVDERORO�� VHVTXLWHUSHQR�

FtFOLFR� XVDGR� HQ� FRVPpWLFRV� SRU� VX� DFWLYLGDG� DQWLUULWDQWH� \� DQWLPLFURELDO�� � HV�

WDPELpQ�HILFD]�FRQWUD� ODV�FpOXODV�GH� OHXFHPLD�DO�JHQHUDO� OD�GHVSRODUL]DFLyQ�GH� OD�

PHPEUDQD� PLWRFRQGULDO�� HQWUH� RWURV� SURFHVRV� \� DFWLYDU� OD� DSRSWRVLV� FHOXODU�

�&DYDOLHUL� \� FRO��� ������� *HUPDFURQH�� XVDGR� FRPR� DQWLYLUDO�� WDPELpQ� SDUHFH�

GHVSRODUL]DU�OD�PHPEUDQD�PLWRFRQGULDO�GH�ODV�FpOXODV�FDQFHURVDV�HQ�HO�FiQFHU�GH�

PDPD� �&KHQ� \� FRO��� ������� *HUDQLRO�� PRQRWHUSHQR� DOFRKRO�� LQGXFH� OD�

GHVSRODUL]DFLyQ�GH�OD�PHPEUDQD�GH�ODV�FpOXODV�GHO�FRORQ��&DFR�����&DUQHVHFFKL�\�

FRO����������2WURV� WHUSHQRV�FRPR�ȕ�HOHPHQH WDPELpQ�DOWHUDQ�OD�PHPEUDQD�GH�ODV�

FpOXODV�FDQFHURVDV��=KDR�\�FRO���������



ϯϬ

(Q� FXDQWR� DO� PHFDQLVPR� SRU� HO� FXDO� HVWDV� PROpFXODV� LQGXFHQ� OD

GHVSRODUL]DFLyQ�PLWRFRQGULDO�VH�KD�HVWXGLDGR�HQ�GLYHUVRV�WUDEDMRV��REWHQLHQGR TXH�

OD� SULQFLSDO� IRUPD� GH� OD� LQGXFFLyQ� GH� OD� SHUGLGD� GH� SRWHQFLDO� PLWRFRQGULDO� HV�

PHGLDQWH� OD� DFWLYDFLyQ� GH� ODV� SURWHtQDV� SUR�DSRSWyWLFDV� FRPR�%D[� \� %FO�;/�� TXH�

JHQHUDQ� PRQyPHURV� SDUD� OD� FUHDFLyQ� GH� FDQDOHV� HQ� OD� GREOH� PHPEUDQD�

PLWRFRQGULDO�� JHQHUDQGR� OD� GHIRUPDFLyQ� \� FRQVHFXHQWH� OLEHUDFLyQ� GH� ORV�

FRPSRQHQWHV�GH�OD�PHPEUDQD�PLWRFRQGULDO��5H\HV���������(VWXGLRV�LQ�YLYR KDQ�
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)LJXUD� �� 'HVSRODUL]DFLyQ� GHO� SRWHQFLDO� GH� PHPEUDQD� PLWRFRQGULDO� HQ� FpOXODV�

$���� WUDWDGDV� FRQ� FRPSXHVWRV� DLVODGRV� GH� UHVLQD� GH� %�� PLFURSK\OOD�� /RV�

UHVXOWDGRV� VH� H[SUHVDQ� FRPR� OD� UHODFLyQ� GH� LQWHQVLGDG� GH� IOXRUHVFHQFLD�

�URMR�YHUGH�� SDUD� -&��� �� 6'� GH� WULSOLFDGR�� \� VRQ� UHSUHVHQWDWLYRV� GH� WUHV�

H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
� 'LIHUHQFLDV� VLJQLILFDWLYDV� UHVSHFWR� D� ODV� FpOXODV�

FRQWURO� �'062��� Sޒ����� �SUXHED� GH� 7XNH\��� &$3(� \� GR[RUUXELFLQD� VH� XWLOL]DURQ�

FRPR�FRQWURO�SRVLWLYR�GH�OD�DSRSWRVLV�



ϯϮ

GHPRVWUDGR� TXH� HVWRV� FRPSXHVWRV GH� FDUiFWHU� WHUSHQLFR LQGXFHQ� OD� DSRSWRVLV�

PHGLDQWH� OD� DFWLYDFLyQ� GH� SURWHtQDV� SURDSRSWyWLFDV� �%D[�� \� GHFOLYH� GH� SURWHtQDV�

DQWLDSRSWRWLFDV� �%FO����� HVSHFLHV� UHDFWLYDV� GH� R[tJHQR� \� DOWHUDFLyQ� GLUHFWD� GH�

PHPEUDQD�PLWRFRQGULDO��5H\HV��������

$FWLYDFLyQ�GH ODV�&DVSDVDV�

6H� FRQRFH� TXH� XQD� YH]� TXH� OD� PLWRFRQGULD� SLHUGH� VX� SRWHQFLDO� GH� PHPEUDQD�

PLWRFRQGULDO� VH� OLEHUDQ� DFWLYDGRUHV� GH� OD� DSRSWRVLV�� FRPR� FLWRFURPR� &�� HO� FXDO�

LQGXFH�OD�DFWLYDFLyQ�GH�ODV�FDVSDVDV�\�DSRSWRVLV�FHOXODU��/D�IDPLOLD�GH�SURWHtQDV�GH�

FDVSDVD�GHVHPSHxD�XQ�SDSHO�LPSRUWDQWH�HQ�ODV�YtDV�GH�LQLFLDFLyQ�\�HMHFXFLyQ�GH�

OD� DSRSWRVLV� FHOXODU�� FRQ� OD� ILQDOLGDG� GH� HVWDEOHFHU� OD� YtD� DSRSWyWLFD� GH� ORV�

FRPSXHVWRV�DLVODGRV�GH�OD�UHVLQD�GH %��PLFURSK\OOD��VH�PLGLy�OD�DFWLYDFLyQ�GH�ODV�

WUHV�FDVSDVDV�UHSUHVHQWDWLYDV��OD�FDVSDVD���OD�FXDO�SDUWLFLSD�HQ�OD�DFWLYDFLyQ�GH�OD�

DSRSWRVLV� LQWUtQVHFD�� OD� FDVSDVD��� OD� FXDO�HV� OD� FDVSDVD� LQLFLDGRUD�FDUDFWHUtVWLFD�

GH�OD�YtD�H[WUtQVHFD�\�OD�FDVSDVD����OD�FXDO�HV�XQD�FDVSDVD�HIHFWRUD�DFWLYDGD�SRU�

DPEDV�YtDV�GH�OD�DSRSWRVLV��(Q OD�ILJXUD�� VH�SXGR�GHPRVWUDU�TXH�ORV�FRPSXHVWRV�

HVWXGLDGRV� LQGXFHQ�DSRSWRVLV�PHGLDQWH� OD�DFWLYDFLyQ�GH� OD�FDVFDGD�GH�FDVSDVDV�

DFWLYDQGR�ODV�FDVSDVDV������\����

/D� ILJXUD� �� VH� PXHVWUD� TXH� OD� FDVSDVD��� VH� DFWLYy� ���� YHFHV� SRU�

WUDWDPLHQWR�FRQ�DFHWDWR�GH�GLKLGURFOXVLQD�\�����YHFHV�SRU PDODEDULFDWULHQRO��D�VX�

YH]� ȕ�FDULRILOHQR� REWXYR� XQD� DFWLYDFLyQ� GH� ���� YHFHV� DO� LJXDO� TXH� DULHVLQD��

PLFURILODQLQD�����YHFHV�\�iFLGR�EHWXOyQLFR�����YHFHV�UHVSHFWR�DO�FRQWURO��0LHQWUDV�

TXH� OD� FDVSDVD��� �ILJXUD�����REWXYR�XQD�DFWLYDFLyQ�GH�����SRU PDODEDULFDWULHQRO��

���� SDUD� GLDFHWDWR GH� GLKLGURFOXVLQD�� ���� SDUD ȕ�FDULRILOHQR�� DULHVLQD� �����

PLFURILODQLQD�����\�iFLGR�EHWXOyQLFR����� YHFHV�UHVSHFWR�DO�FRQWURO��/D��FDVSDVD���

�ILJXUD�����IXH�DFWLYDGD�����YHFHV�SRU�PDODEDULFDWULHQRO� ����SRU�DULHVLQD��GLDFHWDWR�

GH� GLKLGURFOXVLQD� �����PLFURILODQLQD� ���� \� iFLGR� EHWXOyQLFR� ���� YHFHV� UHVSHFWR� DO�

FRQWURO�� 3RU� OR� WDQWR�� SRGHPRV� FRQFOXLU� TXH� ORV� FRPSXHVWRV� DLVODGRV� IXHURQ�

FDSDFHV�GH�LQGXFLU�OD�DSRSWRVLV�D�WUDYpV�GH�OD�DFWLYDFLyQ�GH�FDVSDVDV�



ϯϯ

/D�DSRSWRVLV�GH�ODV�FpOXODV�FDQFHURVDV�VH�SURGXFH�D�WUDYpV�GH�OD�DFWLYDFLyQ�

GH�FLHUWDV�SURWHtQDV�GH� OD� IDPLOLD�GH�FDVSDVDV�� ODV�FDVSDVD���\� ���VH�DFWLYDQ�HQ�

FpOXODV� OHXFpPLFDV�FXOWLYDGDV�HQ�SUHVHQFLD�GH� OLPRQHQH� �/HVJDUGV�\�FRO����������

'HVGH�XQ�SXQWR�GH�YLVWD�ELRTXtPLFR��HVWR�UHTXLHUH�OD�IRVIRULODFLyQ�\�DFWLYDFLyQ�GH�

GLIHUHQWHV�SURWHtQDV��S����%D[�\�S���ZDI�� LQYROXFUDGDV�HQ�OD�FDVFDGD�GH�HYHQWRV�

TXH�ILQDOPHQWH�FRQGXFH�D�OD�DFWLYDFLyQ�GH�HVWDV�FDVSDVDV��OR�TXH�HYHQWXDOPHQWH�

GDUi� OD�VHxDO�GH�GHVWUXLU�D� ODV�FpOXODV�FDQFHURVDV�\� OD�SUROLIHUDFLyQ�FHOXODU��(VWD�

YtD� WDPELpQ� LPSOLFD� XQD� GLVPLQXFLyQ� HQ� OD� H[SUHVLyQ� GH� ORV� JHQHV� EFO���

�DQWLDSRSWyWLFR��� XQD� PD\RU� H[SUHVLyQ� GH� ORV� JHQHV� %D[� �SURDSRSWyWLFR�� \�

SURWHtQDV� UHODFLRQDGDV� HQ� ODV� FpOXODV� FDQFHURVDV� �/HVJDUGV� \� FRO��� ������� /RV�

UHVXOWDGRV�GHO�HVWXGLR�PXHVWUDQ�TXH� ORV�FRPSXHVWRV�DLVODGRV�GH� OD� UHVLQD�GH�%��

PLFURSK\OOD SRVHHQ�OD�FDSDFLGDG�GH�DFWLYDU�OD�YtD�DSRSWyWLFD�SRU�ODV�FDVSDVDV�������

\�����
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)LJXUD� �� $FWLYLGDG� GH� OD� FDVSDVD��� HQ� OD� OtQHD� $���� WUDWDGDV� FRQ� FRPSXHVWRV�

DLVODGRV�GH� UHVLQD�GH�%��PLFURSK\OOD��/RV� UHVXOWDGRV�VH�H[SUHVDQ�FRPR�PHGLD���

'(� GH� WULSOLFDGR�� \� VRQ� UHSUHVHQWDWLYRV� GH� WUHV� H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
�

'LIHUHQFLDV�VLJQLILFDWLYDV�UHVSHFWR�D�ODV�FpOXODV�FRQWURO��'062���Sޒ������SUXHED�GH�

7XNH\��� &$3(� \� GR[RUUXELFLQD� �'2;2�� VH� XWLOL]DURQ� FRPR� FRQWURO� SRVLWLYR� GH� OD�

DFWLYLGDG�FDVSDVD�
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)LJXUD���� $FWLYLGDG�GH� OD�FDVSDVD���HQ� OD� OtQHD�$���� WUDWDGDV�FRQ�FRPSXHVWRV�

DLVODGRV�GH� UHVLQD�GH�%��PLFURSK\OOD��/RV� UHVXOWDGRV�VH�H[SUHVDQ�FRPR�PHGLD���

'(� GH� WULSOLFDGR�� \� VRQ� UHSUHVHQWDWLYRV� GH� WUHV� H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
�

'LIHUHQFLDV�VLJQLILFDWLYDV�UHVSHFWR�D�ODV�FpOXODV�FRQWURO��'062���Sޒ������SUXHED�GH�

7XNH\��� &$3(� \� GR[RUUXELFLQD� �'2;2�� VH� XWLOL]DURQ� FRPR� FRQWURO� SRVLWLYR� GH� OD�

DFWLYLGDG�FDVSDVD�
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)LJXUD���� $FWLYLGDG�GH� OD�FDVSDVD���HQ� OD� OtQHD�$���� WUDWDGDV�FRQ�FRPSXHVWRV�

DLVODGRV�GH� UHVLQD�GH�%��PLFURSK\OOD��/RV UHVXOWDGRV�VH�H[SUHVDQ�FRPR�PHGLD���

'(� GH� WULSOLFDGR�� \� VRQ� UHSUHVHQWDWLYRV� GH� WUHV� H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
�

'LIHUHQFLDV�VLJQLILFDWLYDV�UHVSHFWR�D�ODV�FpOXODV�FRQWURO��'062���Sޒ������SUXHED�GH�

7XNH\��� &$3(� \� GR[RUUXELFLQD� �'2;2�� VH� XWLOL]DURQ� FRPR� FRQWURO� SRVLWLYR� GH� OD�

DFWLYLGDG�FDVSDVD�



ϯϳ

$UUHVWR�&HOXODU

(O�FLFOR�FHOXODU�HVWi�FRQWURODGR�SRU�XQD�VHULH�FRPSOHMD�GH�YtDV�GH�VHxDOL]DFLyQ�SRU�

ODV� TXH� FUHFH� XQD� FpOXOD�� UHSURGXFH� VX� $'1� \� VH� GLYLGH�� (VWH� SURFHVR� LQFOX\H�

PHFDQLVPRV� SDUD� DVHJXUDU� FRUUHFFLRQHV� GH� HUURUHV� PLHQWUDV� VH� SURGXFH� OD�

UHSOLFDFLyQ�FHOXODU��\�VL�OD�FRUUHFFLyQ�QR�SXHGH�VHU�UHDOL]DGD��ODV�FpOXODV�HQWUDQ�HQ�

HO� SURFHVR� DSRSWyWLFR�� 6LQ� HPEDUJR�� HQ� ODV� FpOXODV� FDQFHURVDV�� HVWH� SURFHVR�

UHJXODGRU�IXQFLRQD�PDO�\�GD�FRPR�UHVXOWDGR�XQD�SUROLIHUDFLyQ�FHOXODU�LQFRQWURODGD��

3RU�OR�WDQWR��OD�PRGXODFLyQ�GHO�FLFOR�FHOXODU�HV�PX\�LPSRUWDQWH�HQ�HO�WUDWDPLHQWR�GHO�

FiQFHU� FRQ� DJHQWHV� DQWLFDQFHUtJHQRV� �1DJDSSDQ� \� FRO�� ������ &RQ� HO� ILQ� GH�

REWHQHU� LQIRUPDFLyQ� GH� ORV� GLVWLQWRV� HIHFWRV� DSRSWyWLFRV� FDXVDGRV SRU� ORV�

FRPSXHVWRV�DLVODGRV�GH�OD�UHVLQD�GH�%��PLFURSK\OOD��VH�DQDOL]y�HO�HIHFWR�VREUH�HO�

FLFOR�FHOXODU�HO�FXDO�IXH�DQDOL]DGR�SRU�OD�LQFRUSRUDFLyQ�GH�\RGXUR�GH�SURSLGLR��3,���

FX\R�LQFUHPHQWR�HQ�HO�LQWHULRU�FHOXODU�HV�SURSRUFLRQDO�D�OD�FDQWLGDG�GH�'1$�FHOXODU��

OD�LQWHQVLGDG�GHO�3,�IXH�DQDOL]DGD�PHGLDQWH�FLWRPHWUtD�GH�IOXMR�

ȕ�FDULRILOHQR��DULHQVLQD�\�iFLGR�EHWXOyQLFR�LQGXFH�OD GHWHQFLyQ�HQ�IDVH�*��0��

DFHWDWR�GLDFHWDWR�GH�GLKLGURFOXVLQD�HQ�IDVH�6�\�PLFURILODQLQD�HQ�*��*���ILJXUD�����

(O� FLFOR� FHOXODU� VH� FRQWUROD� PHGLDQWH� OD� UHJXODFLyQ� SHULyGLFD� GH� XQ� Q~PHUR� GH�

UHJXODGRUHV�GHO�FLFOR�FHOXODU�� LQFOX\HQGR�FLFOLQDV��FLQDVDV�GHSHQGLHQWHV�GH�FLFOLQD�

�&'.��\�SURWHtQDV�LQKLELGRUDV�GH�&'.��.LP�\�FRO����������6H�KD�LQIRUPDGR�TXH�ORV�

LQKLELGRUHV�GH�&'.�GH�PROpFXOD�SHTXHxD�LQGXFHQ�OD�DSRSWRVLV�HQ�YDULRV�WLSRV�GH�

FpOXODV�FDQFHURVDV� �*UDQW�\�FRO����������)DOODKLDQ�\�FRO��������HVWDEOHFLHURQ�TXH�

'$137 ������GLDFHW\O���DQJHOR\O����QLFRWLQ\O���SURSLRQ\O���������

WHWUDK\GURLQJHQRO�� LQGXFH�HO� DUUHVWR�HQ�*��0�\�JHUDQLRO� HQ�*��*��� WHUSHQRV�FRQ�

FDUDFWHUtVWLFDV�VLPLODUHV�D� ORV�FRPSXHVWRV�GH QXHVWUR�HVWXGLR �.LP�\�FRO����������

3RU� ORV� UHVXOWDGRV� REWHQLGRV� SRGHPRV� LQIHULU TXH� ORV� FRPSXHVWRV� DFW~DQ�

GHVDFWLYDQGR� SURWHtQDV� FRPR� ODV� FLQDVDV� GHSHQGLHQWHV� GH� FLFOLQD� �&'.��� TXH�

FRQWURODQ� HO� FLFOR� FHOXODU� \� JHQHUDQ� XQD� GHWHQFLyQ�� OR� TXH� OOHYD� D� OD� FpOXOD� D� OD�

DSRSWRVLV�FHOXODU�SRU�GHVSRODUL]DFLyQ�GH�ODV�PLWRFRQGULDV�\�SRVWHULRU�DFWLYDFLyQ�GH�

ODV FDVSDVDV�SURWHtQLFDV��3RU�OR�WDQWR��OD�LQGXFFLyQ�GH�OD�DSRSWRVLV�\�OD�PRGXODFLyQ�
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)LJXUD ��� 'HWHQFLyQ�GHO�FLFOR�FHOXODU�HQ�FpOXODV�$���� WUDWDGDV�FRQ�FRPSXHVWRV�

DLVODGRV�GH� UHVLQD�GH�%��PLFURSK\OOD��/RV� UHVXOWDGRV�VH�H[SUHVDQ�FRPR�PHGLD���

'(� GH� WULSOLFDGR�� \� VRQ� UHSUHVHQWDWLYRV� GH� WUHV� H[SHULPHQWRV� LQGHSHQGLHQWHV�� 
�

'LIHUHQFLDV�VLJQLILFDWLYDV�UHVSHFWR�D�ODV�FpOXODV�FRQWURO��'062���Sޒ������SUXHED�GH�

7XNH\��� /D� FRFKLFLQD� \� GR[RUUXELFLQD� VH� XWLOL]DURQ� FRPR� FRQWURO� SRVLWLYR� GH� OD�

GHWHQFLyQ�GHO�FLFOR�FHOXODU�



ϯϵ

GHO� FLFOR� FHOXODU� HV� PX\� LPSRUWDQWH� HQ� HO� WUDWDPLHQWR� GHO� FiQFHU� FRQ� DJHQWHV�

DQWLFDQFHUtJHQRV��1DJDSSDQ�HW�DO���������

0HFDQLVPR�GH�LQGXFFLyQ�GH�DSRSWRVLV

(Q� HO� WUDEDMR� VH� GHPRVWUy� TXH� ODV� PROpFXODV� PDODEDULFDWULHQRO�� DFHWDWR� GH�

GLKLGURFOXVLQD��ȕ�FDULRILOHQR��DULHQVLQD��PLFURILODQLQD�\��iFLGR�EHWXOyQLFR LQGXFHQ�OD�

DSRSWRVLV�D� WUDYpV�GH�DFWLYDFLyQ�GH� OD�YtD�PLWRFRQGULDO��DFWLYDFLyQ�GH�FDVSDVDV�\�

DUUHVWR�FHOXODU��

/RV� UHVXOWDGRV� QRV� PXHVWUDQ� XQD� SDUWH� GH� OD� UXWD� GH� LQGXFFLyQ� GH� OD�

DSRSWRVLV� SRU� SDUWH� GH� HVWRV� FRPSXHVWRV�� HO� UHVXOWDGR� SULPRUGLDO� HV� OD� JUDQ�

GHVSRODUL]DFLyQ�FDXVDGD�SRU�ORV�FRPSXHVWRV�HQ�PLWRFRQGULD��XQD�YH]�GHPRVWUDGR

TXH�HO�SRWHQFLDO�GH�PHPEUDQD�PLWRFRQGULDO�IXH�DOWHUDGR�\�DXQDGR�D� OD�DFWLYDFLyQ�

GH�ODV�FDVSDVDV�SRGHPRV�GHFLU�TXH�OD�UXWD�GH�DFWLYDFLyQ�GH�OD�DSRSWRVLV�HV�SRU�YtD�

PLWRFRQGULDO� \� DFWLYDFLyQ� GH� FDVSDVDV�� EDViQGRQRV� HQ� OD� ELEOLRJUDItD� \� UHSRUWHV�

DQWHULRUHV�VH�LQILHUH TXH�OD�YtD�LQYROXFUDGD�HV�OD�YtD�GH�ODV�0$3�TXLQDVDV��0$3.��

\D� TXH� .LXQJ� \� FRO�� ������ HVWDEOHFLHURQ� EDVHV� HQ� ODV� TXH� GHPRVWUDURQ� TXH� ȕ�

FDULRILOHQR� LQGXFLD� OD� DFWLYDFLyQ� GH� HVWD� YtD� SURGXFLHQGR� OD� DFWLYDFLyQ� GH� JHQHV�

TXH�OOHYDQ�D�OD�FpOXODV�D�DSRSWRVLV�D�WUDYpV�GH�OD�DFWLYDFLyQ�GH�ODV�VHxDOHV�GH�-1.�

\�S�����GH�OD�YtD�GH�ODV�0$3�TXLQDVDV��DGHPiV�GH�OD�LQDFWLYDFLyQ�GH�OD�YtD�3,�.��

(V�VDELGR�TXH�OD�IDPLOLD�GH�ODV�GH�0$3. HVWi�LPSOLFDGD�HQ�GLIHUHQWHV�UHVSXHVWDV�

FHOXODUHV�� (5.� HV� SUHGHFHVRU� GH� IDFWRUHV� GH� FUHFLPLHQWR�� OR� TXH� FRQGXFH� DO�

FUHFLPLHQWR�FHOXODU�\�OD�VXSHUYLYHQFLD� DGHPiV�VH�KD�GHPRVWUDGR TXH�OD�DFWLYDFLyQ�

GH�-1.�\�S���HVWi�LPSOLFDGD�HQ�HO�DXPHQWR�GH�OD�SURGXFFLyQ�GH�526�LQWUDFHOXODU�

�6HR� \� FRO��� ������� /D� SURGXFFLyQ� GH� 526� SRU� WHUSHQRV� \� HQ� HVSHFLDO� SRU� ȕ�

FDULRILOHQR VH KD�HVWDEOHFLGR�HQ�GLIHUHQWHV�HVWXGLRV��.LXQJ�\�FRO����������SRU�OR�TXH�

SRGHPRV�GHGXFLU TXH�ORV�FRPSXHVWRV�DFWLYDQ�OD�YtD�GH�0$3.�\�-1.�JHQHUDQGR�OD�

SURGXFFLyQ�GH�526�\�GHVSRODUL]DFLyQ�GH�PLWRFRQGULD�JHQHUDQGR�SRVWHULRUPHQWH�OD�

DFWLYDFLyQ�GH�ODV�FDVSDVDV�\�DSRSWRVLV �ILJXUD�����



ϰϬ

)LJXUD�����0HFDQLVPR�SURSXHVWR�GH� LQGXFFLyQ�GH�DSRSWRVLV�SRU� ORV�FRPSXHVWRV�

H[WUDtGRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD� $FWLYDFLyQ�GH�UHFHSWRU�GHO�IDFWRU�GH�

FUHFLPLHQWR� HSLGpUPLFR �(*)5��� GH� OD� YtD� GH� ODV� 0$3� TXLQDVDV� �0$3.� \� GH�

SURWHtQDV�%D[��%FO����GHVSRODUL]DFLyQ�GH�PLWRFRQGULD�\�DFWLYDFLyQ�GH�FDVSDVDV�TXH�

FRQOOHYD�D�OD�DSRSWRVLV�FHOXODU��/D�LQLFLDFLyQ�GH�OD�YtD�GH�ODV�0$3�TXLQDVDV�DFWLYD�

S��� JHQHUDQGR� OD� DFWLYDFLyQ� GH� S��� \� EORTXHDQGR� HO� FRPSOHMR� FLFOLQD�&'.� TXH�

FRQOOHYD�DO�DUUHVWR�FHOXODU��



ϰϭ

&21&/86,21(6

/RV� UHVXOWDGRV�REWHQLGRV�HQ�HO�SUHVHQWH�HVWXGLR� UHYHODURQ�TXH PDODEDULFDWULHQRO��

HO�DFHWDWR�GH�GLKLGURFOXVLQD��HO�ȕ�FDULRILOHQR��OD�DULHQVLQD��OD�PLFURILODQLQD�\�HO�iFLGR�

EHWXOyQLFR� DLVODGRV�GH� OD� UHVLQD�GH�%��PLFURSK\OOD�� LQGXMHURQ� OD�PXHUWH� FHOXODU�D�

WUDYpV�GH DSRSWRVLV�

/RV� FRPSXHVWRV� DFWLYDURQ� D� ODV� FDVSDVDV� ��� ��� \� ��� \� GHVSRODUL]DFLyQ� GH�

PHPEUDQD�PLWRFRQGULDO�

/RV� FRPSXHVWRV� ȕ�FDULRILOHQR�� DULHQVLQD� \� iFLGR� EHWXOyQLFR� SURYRFDURQ OD�

LQWHUUXSFLyQ�GHO�FLFOR�FHOXODU�HQ�IDVH�*��0��GLDFHWDWR�GH�GLKLGURFOXVLQD�HQ�IDVH�6�\�

PLFURILODQLQD�HQ�*��*��



ϰϮ

5(&20(1'$&,21(6

(YDOXDU�SRU�3&5� ORV�JHQHV�GH� ODV�YtDV� LQWUtQVHFD �3����%D[��%FO����\ H[WUtQVHFD

�5HFHSWRU� )$''�� GH DSRSWRVLV� SDUD� FRQRFHU� FDVFDGD� DEDMR� ODV� SURWHtQDV�

DIHFWDGDV�

&RPSUREDU� OD� DFWLYLGDG�GH� ODV� HVSHFLHV� UHDFWLYDV� GH�R[tJHQR�HQ� OD� OtQHD� FHOXODU�

$����WUDWDGD�FRQ�ORV�FRPSXHVWRV�H[WUDtGRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD��

/OHYDU�HO�HVWXGLR�GH�ORV�FRPSXHVWRV H[WUDtGRV�GH�OD�UHVLQD�GH�%XUVHUD�PLFURSK\OOD

D�PRGHOR�LQ�YLYR�



ϰϯ

%,%/,2*5$)Ë$

$PHULFDQ� &DQFHU� 6RFLHW\�� ������ &DQFHU� )DFWV� 	� )LJXUHV�� $WODQWD�� $PHULFDQ�

&DQFHU6RFLHW\�� KWWSV���ZZZ�FDQFHU�RUJ�HV�FDQFHU�FDQFHU�GH�SXOPRQ�QR�

PLFURFLWLFR�DFHUFD�HVWDGLVWLFDV�FODYH�KWPO

$UULHWD�2��*X]PiQ�GH�$OED�(��$OED�/��$FRVWD�(VSLQR]D�$��\�FRO���������&RQVHQVR�

QDFLRQDO� GH� GLDJQyVWLFR� \� WUDWDPLHQWR� GHO� FiQFHU� GH� SXOPyQ� GH� FpOXODV� QR�

SHTXHxDV��5HYLVWD�GH�,QYHVWLJDFLyQ�&OtQLFD��9RO������6XSO����

%RURGD� $�� .LSU\XVKLQD� <�� <DNRYOHY� .�� 2GLQWVRYD� 1� ������ 7KH� FRQWULEXWLRQ� RI�

DSRSWRVLV� DQG� QHFURVLV� LQ� IUHH]LQJ� LQMXU\� RI� VHD� XUFKLQ� HPEU\RQLF� FHOOV��

&U\RELRORJ\����������

&DL�;��=KDQJ�+��7RQJ�'��7DQ�=��+DQ�'��-L�)�+X�:�������&RURVROLF�DFLG� WULJJHUV�

PLWRFKRQGULD� DQG� FDVSDVH�GHSHQGHQW� DSRSWRWLF� FHOO� GHDWK� LQ� RVWHRVDUFRPD�

0*����&HOOV��3K\WRWKHU��5HV����������±����

&DUQHVHFFKL�6��%UDGDLD�$��)LVFKHU�%��HW�DO��������3HUWXUEDWLRQ�E\�JHUDQLRO�RI�FHOO�

PHPEUDQH� SHUPHDELOLW\� DQG� VLJQDO� WUDQVGXFWLRQ� SDWKZD\V� LQ� KXPDQ� FRORQ�

FDQFHU�FHOOV��-�3KDUPDFRO�([S�7KHUDSHXW �����������±����

&DVWUR�$��9LOODUUHDO�0��6DOD]DU�/��������0H[LFDQ�PHGLFLQDO�SODQWV�XVHG�IRU�FDQFHU�

WUHDWPHQW�� 3KDUPDFRORJLFDO�� SK\WRFKHPLFDO� DQG� HWKQRERWDQLFDO� VWXGLHV��

-RXUQDO�RI�(WKQRSKDUPDFRORJ\���������±����

&DYDOLHUL�(��%HUJDPLQL�&��0DULRWWR�6�� /HRQL�6��3HUEHOOLQL� /�������� ,QYROYHPHQW�RI�

PLWRFKRQGULDO� SHUPHDELOLW\� WUDQVLWLRQ� SRUH� RSHQLQJ� LQ� D�ELVDERORO� LQGXFHG�

DSRSWRVLV��)(%6�-RXUQDO���������±�����

&DYDOLHUL�(��5LJR�$��%RQLIDFLR�0��&DUFHUHUL�GH�3UDWL�$��*XDUGDOEHQ�(��%HUJDPLQL�&��

)DWR� 5�� 3L]]ROR� *�� 6X]XNL� +�� 9LQDQWH� )�� ������ -RXUQDO� RI� 7UDQVODWLRQDO�

0HGLFLQH�������KWWS���ZZZ�WUDQVODWLRQDO�PHGLFLQH�FRP�FRQWHQW��������



ϰϰ

&KHQ� :�� /X� <�� :X� -�� *DR� 0�� � :DQJ� $�� � ;X� %�� ������ %HWD�HOHPHQH� LQKLELWV�

PHODQRPD�JURZWK�DQG�PHWDVWDVLV�YLD�VXSSUHVVLQJ�YDVFXODU�HQGRWKHOLDO�JURZWK�

IDFWRU�PHGLDWHG� DQJLRJHQHVLV�� &DQFHU� &KHPRWKHU� 3KDUPDFRO�� ������±�����

'2,���������V���������������[�

(VSLQRVD�'��/ORUHQWH�-��0RUURQH�-��������+LVWRULFDO�ELRJHRJUDSKLFDO�SDWWHUQV�RI�WKH�

VSHFLHV�RI�%XUVHUD��%XUVHUDFHDH��DQG�WKHLU�WD[RQRPLF�LPSOLFDWLRQV��-RXUQDO�RI�

%LRJHRJUDSK\��-��%LRJHRJU������������������±�����

)DOODKLDQ�)��*KDQDGLDQ�0��$JKDHL�0��=DUHL�60�� ������ ,QGXFWLRQ�RI�*��0�SKDVH�

DUUHVW� DQG DSRSWRVLV� E\� D� QHZ� WHWUDK\GURLQJHQRO� GLWHUSHQRLG� IURP�(XSKRUELD�

HU\WKUDGHQLD�%LRVV��LQ�PHODQRPD�FDQFHU�FHOOV��%LRPHG�3KDUPDFRWKHU�������±

����

)HUQDOG� .�� .XURNDZD� 0�� ������ (YDGLQJ� DSRSWRVLV� LQ� FDQFHU�� 7UHQGV� &HOO� %LRO��

$XWKRU�PDQXVFULSW��DYDLODEOH�LQ�30&������'HFHPEHU�����

)O|WHU� -�� .D\PDN� ,�� 6FKXO]H� $�� ������ 5HJXODWLRQ� RI� 0HWDEROLF� $FWLYLW\� E\� S����

0HWDEROLWHV� �������GRL���������PHWDER��������

+DUPDQG�3��'XYDO�5��'HODJH�&��6LPRQ�$�� ������8UVROLF� DFLG� LQGXFHV� DSRSWRVLV�

WKURXJK� PLWRFKRQGULDO� LQWULQVLF� SDWKZD\� DQG� FDVSDVH��� DFWLYDWLRQ� LQ� 0�%HX�

PHODQRPD�FHOOV��,QW��-��&DQFHU��������±���

,1(*,�� ������ ,QVWLWXWR� 1DFLRQDO� GH� (VWDGtVWLFD� \� *HRJUDItD�� ³(VWDGtVWLFDV� D�

SURSyVLWR�GHO«�GtD�PXQGLDO�FRQWUD�HO�FiQFHU����GH�IHEUHUR�´��'DWRV�QDFLRQDOHV�

-RUGiQ� -�� ������ $SRSWRVLV�� PXHUWH� FHOXODU� SURJUDPDGD�� $PELWR� IDUPDFpXWLFR��

%LRTXtPLFD��9RO����1~P����

-XiUH]� &�� $JXLODU� -�� -XiUH]� 0�� %XJDUtQ� 5�� -XiUH]� 3�� &UX]� (� ������ +LHUEDV�

DURPiWLFDV� \� PHGLFLQDOHV� HQ� 0p[LFR�� WUDGLFLyQ� H� LQQRYDFLyQ�� 5HYLVWD� %LR�

&LHQFLDV���������

.DYLWKD�&9��1DPELDU�0��1DUD\DQDVZDP\�3%��7KRPDV�(��5DWKRUH�8��$QDQGD�&6��

&KRXGKDU\� %�� 5DQJDSSD� .6�� 5DJKDYDQ� 6&�� ������ 3URS\O�����������



ϰϱ

GLIOXRUREHQ]\O��������GLR[R���D]DVSLUR� >ELF\FOH� >�����@� RFWDQH������

LPLGD]ROLGLQH@����\O�� DFHWDWH� LQGXFHV� DSRSWRVLV� LQ� KXPDQ� OHXNHPLD� FHOOV�

WKURXJK� PLWRFKRQGULDO� SDWKZD\� IROORZLQJ� FHOO� F\FOH� DUUHVW�� � 3/R6� 21(

�����H������

.LP��6+��%DH�+&��3DUN�(-��/HH�&5��.LP�%-��/HH�6��3DUN�++��.LP�6-��6R�,��.LP�

7:��-HRQ�-+��������*HUDQLRO� LQKLELWV�SURVWDWH�FDQFHU�JURZWK�E\�WDUJHWLQJ�FHOO�

F\FOH DQG�DSRSWRVLV�SDWKZD\V��%LRFKHP�%LRSK\V�5HV�&RPPXQ��������±����

/HVJDUGV�-)��%DOGRYLQL�1��9LGDO�1�3LHWUL�6��������$QWLFDQFHU�DFWLYLWLHV�RI�HVVHQWLDO�

RLOV�FRQVWLWXHQWV�DQG�V\QHUJ\�ZLWK�FRQYHQWLRQDO�WKHUDSLHV��D�UHYLHZ��3K\WRWKHU��

5HV����������±�����

/HJDXOW� -�� 3LFKHWWH�$�� ������ 3RWHQWLDWLQJ� HIIHFW� RI�ȕ�FDU\RSK\OOHQH� RQ� DQWLFDQFHU�

DFWLYLW\� RI� Į�KXPXOHQH�� LVRFDU\RSK\OOHQH� DQG� SDFOLWD[HO�� -� 3KDUP� 3KDUPDFRO

������������±�����

/LQ�0��7DQJ�6�� =KDQJ�&��&KHQ�+��+XDQJ�:�� /LX�<�� � =KDQJ� -�� ������ (XSKRUELD�

IDFWRU�/�� LQGXFHV�DSRSWRVLV� LQ�$����FHOOV� WKURXJK� WKH�PLWRFKRQGULDO�SDWKZD\��

$FWD�3KDUPDFHXWLFD�6LQLFD�%��KWWS���G[�GRL�RUJ���������M�DSVE������������

/X�-��/L�<��6KHQ�=��/X�&��/X�/��������71)�Į LV�LQYROYHG�LQ�DSRSWRVLV�WULJJHUHG�E\�

JUDVV�FDUS�UHRYLUXV�LQIHFWLRQ�LQ�YLWUR��)LVK�	�6KHOOILVK�,PPXQRORJ\���� ���H����

0HVVLQD�)��&XULQL�0��'L�6DQR�& ��=DGUD�& ��*LJOLDUHOOL�* ��5DVFyQ /$ � 5REOHV�5(��

0DUFRWXOOLR�0&��������'LWHUSHQRLGV�DQG�WULWHUSHQRLGV�IURP�WKH�UHVLQ�RI�%XUVHUD�

PLFURSK\OOD DQG�WKHLU�F\WRWR[LF�DFWLYLW\��-��1DW��3URG����������í�����

1DJDSSDQ�$�� /HH�+�� 6DUDODPPD�99�� 3DUN�+3��+RQJ�*(�� <XPQDP�6�� 5DKD�6��

FKDUOHV� 61�� 6KLQ� 6&�� .LP�(+�� /HH�:6�� .LP�*6�� ������ )ODYRQRLGV� LVRODWHG�

IURP�&LWUXV�SODW\PDPPD�LQGXFHG�*��0�FHOO�F\FOH�DUUHVW�DQG�DSRSWRVLV�LQ�$����

KXPDQ�OXQJ�FDQFHU�FHOOV��21&2/2*<�/(77(56���������������������



ϰϲ

206�� ������ 2UJDQL]DFLyQ� 0XQGLDO� GH� OD� 6DOXG��

KWWS���ZZZ�ZKR�LQW�WRSLFV�WUDGLWLRQDOBPHGLFLQH�HV����)HFKD�GH�DFFHVR��-XQLR����

GH�������

2X\DQJ�/��6KL =��=KDR 6��:DQJ�)��=KRX�7��/LX�%��%DR�-��������3URJUDPPHG�FHOO�

GHDWK�SDWKZD\V�LQ�FDQFHU��D�UHYLHZ�RI�DSRSWRVLV��DXWRSKDJ\�DQG�SURJUDPPHG�

QHFURVLV�� &HOO� 3UROLI��� ������ ���� ���±���� GRL�� ��������M������

����������������[�

3RNURYVNLL�$���6KLQW\DSLQD�$���3URQNLQD�1��.R]KHYQLNRY�9��3O\DVXQRYD�2��6KXO¶WV�

(��7ROVWLNRY�*� ������$FWLYDWLRQ�RI�$SRSWRVLV�E\�'HULYDWLYHV�RI�%HWXOLQLF�$FLG�LQ�

+XPDQ�7XPRU�&HOOV� LQ�YLWUR��'2./$'<�%,2&+(0,675<�$1'�%,23+<6,&6�

9RO�������

5DVFyQ� 9DOHQ]XHOD� /$�� ������ &DUDFWHUL]DFLyQ� TXtPLFD� \� ELROyJLFD� GH ORV�

FRPSXHVWRV�TXtPLFRV�FRQ�DFWLYLGDG�DQWLSUROLIHUDWLYD�GHO�H[WUDFWR�PHWDQyOLFR�GH�

$VFOHSLDV� VXEXODWD� �'HFQH�� ������� 7HVLV� GH� 'RFWRUDGR�� 8QLYHUVLGDG� GH�

6RQRUD��0p[LFR�

5DVFyQ� /$�� 9HOi]TXH]�&��*DULED\� $��0HGLQD� /$�� 9LOHJDV�:��5REOHV�5(�� ������

$QWLSUROLIHUDWLYH� DFWLYLW\� RI� FDUGHQROLGH� JO\FRVLGHV� IURP� $VFOHSLDV� VXEXODWD�� -�

(WKQRSKDUPDFRO �������±����

5DVFyQ�/$��-LPpQH]�0��9HOi]TXH]�&$��*DULED\�$��0HGLQD�/$��*iPH]�1��5REOHV�

5(�� ������ $QWLSUROLIHUDWLYH� DQG� DSRSWRWLF� DFWLYLWLHV� RI� H[WUDFWV� RI� $VFOHSLDV�

VXEXODWD��3KDUP�%LRO� (DUO\�2QOLQH���±��������

5H\HV� =XULWD� )-�� ������ &DUDFWHUL]DFLyQ� GHO� HIHFWR� DQWLFDQFHUtJHQR� GHO� iFLGR�

PDVOtQLFR�� WULWHUSHQR� SHQWDFtFOLFR� GH� RULJHQ� QDWXUDO�� 7HVLV� GH� 'RFWRUDGR��

8QLYHUVLGDG�GH�*UDQDGD�

5H\QRVR 1���������QRYLHPEUH���5HFXUVRV�FRQWUD�HO�FiQFHU��SUHVXSXHVWR�HQ�VDOXG�\�

QHFHVLGDGHV� DFWXDOHV� HQ� OD� DWHQFLyQ� GHO� FiQFHU� HQ� 0p[LFR�� 'RFXPHQWR�

SUHVHQWDGR� HQ� HO� )RUR� /HJLVODWLYR� ³1HFHVLGDGHV� GH� OD� DWHQFLyQ� LQWHJUDO� D�

SDFLHQWHV� FRQ� FiQFHU� HQ� 0p[LFR�� 8Q� DERUGDMH� HFRQyPLFR�� FOtQLFR� \� VRFLDO´��
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&iPDUD�GH�'LSXWDGRV��&LXGDG�GH�0p[LFR��5HFXSHUDGR�HO���GH�HQHUR�GH������

GH�KWWS���ZZZ�FHIS�JRE�P[�GLIXVLRQ�HYHQWR������IRURFDQFHU�SUHVHQWDFLRQHV�S�

��SGI�

5H\QRVR�1��$UPDV�'��*XWLpUUH]�&��/DVD�)��0RKDU $��������³&DQFHU�(SLGHPLRORJ\��

7KH� FKDOOHQJH� RI� WKH� HSLGHPLRORJLFDO� VXUYHLOODQFH� V\VWHP� LQ� 0H[LFR´�� HQ�

SUHQVD�

5RMDV�0��6DOPHQ�6��%HUUXHWD�/��������0XHUWH�FHOXODU�SURJUDPDGD��,��$FWLYDFLyQ�\�

PHFDQLVPRV�GH�UHJXODFLyQ��5HYLVWD�0pGLFD�GH�OD�([WHQVLyQ�3RUWXJXHVD�� 8/$��

9RO���1XP���������

6LHJHO�5��1DLVKDGKDP�'��-HPDO�$������� &DQFHU�6WDWLVWLFV��������&$�&$1&(5�-�

&/,1� �����±���

7RUQHUR�'��&HxD�9��-RUGiQ�-��������/D�PLWRFRQGULD�FRPR�GLDQD�IDUPDFROyJLFD HQ�

ORV�SURFHVRV�QHXURGHJHQHUDWLYRV��%,248,0,&$��92/����1Ò0����

=KDQJ� /�� =KDQJ� 6�� ������ 0RGXODWLQJ� %FO��� IDPLO\� SURWHLQV� DQG� FDVSDVH��� LQ�

,QGXFWLRQ� RI� DSRSWRVLV� E\� SDHRQLIORULQ� LQ� KXPDQ� FHUYLFDO� FDQFHU� FHOOV��

3K\WRWKHU��5HV� ��������±�����

=KDQJ�*��=HQJ�;��=KDQJ�5��/LX�-��=KDQJ�:��=KDR�<��=KDQJ�;��:X�=��7DQ�<��:X�

<��'X�%��������'LRVFLQ�VXSSUHVVHV�KHSDWRFHOOXODU�FDUFLQRPD�WXPRU�JURZWK�E\

LQGXFLQJ�DSRSWRVLV�DQG� UHJXODWLRQ�RI�73����%$;��%&/��DQG�FOHDYHG�&$63���

3K\WRWKHU��5HV� �������±�����

=KDR�-��/L�44��=RX�%��HW�DO��������,Q�YLWUR�FRPELQDWLRQ�FKDUDFWHUL]DWLRQ�RI�WKH�QHZ�

DQWLFDQFHU�SODQW�GUXJ�VV�HOHPHQH�ZLWK�WD[DQHV�DJDLQVW�KXPDQ�OXQJ�FDUFLQRPD��

,QW�-�2QFRO ����������±����

=RX� .�� /LX� &�� =KDQJ� =�� =RX� /�� ������ 7KH� HIIHFW� RI� HOHPHQH� RQ� OXQJ�

DGHQRFDUFLQRPD� $���� FHOO� UDGLRVHQVLWLYLW\� DQG� HOXFLGDWLRQ� RI� LWV�PHFKDQLVP��

&/,1,&6���������������������
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$1(;26

$QH[R��

³$SRSWRWLF� PHFKDQLVPV� ZLWK� DQWLSUROLIHUDWLYH� DFWLYLW\� IURP� %XUVHUD�

PLFURSK\OOD�UHVLQ´

)UDQFLVFR� +�� *RQ]iOH]�*XWLpUUH]��� /XLVD� $�� 5DVFyQ�9DOHQ]XHOD��� 2OLYLD�

9DOHQ]XHOD�$QWHOR���0�&��0DUFRWXOOLR���5DPyQ�(��5REOHV�=HSHGD��

�'HSDUWDPHQWR�GH�&LHQFLDV�4XtPLFR�%LROyJLFDV��'LYLVLyQ�GH�&LHQFLDV�%LROyJLFDV�\�

GH� OD� 6DOXG�� 8QLYHUVLGDG� GH� 6RQRUD�� (QFLQDV� \� 5RVDOHV� +HUPRVLOOR�� 6RQRUD��

0p[LFR�

�'HSDUWPHQW�RI�3KDUPDFHXWLFDO�6FLHQFHV��8QLYHUVLW\�RI�3HUXJLD��9LD�GHO�/LFHR����

������3HUXJLD��,WDO\�

&RUUHVSRQGLQJ�DXWKRU��'HSDUWDPHQWR� GH�&LHQFLDV�4XtPLFR�%LROyJLFDV��'LYLVLyQ�

GH�&LHQFLDV�%LROyJLFDV�\�GH�OD�6DOXG��8QLYHUVLGDG�GH�6RQRUD��%OYG��/XLV�(QFLQDV�\�

5RVDOHV�� +HUPRVLOOR�� 6RQRUD� ������� 0H[LFR�� (�PDLO� DGGUHVV��

UREOHV�]HSHGD#XQLVRQ�P[��5�(��5REOHV�=HSHGD��

'HSDUWPHQW� RI 3KDUPDFHXWLFDO� 6FLHQFHV��8QLYHUVLW\� RI� 3HUXJLD�� 9LD� GHO� /LFHR�� ��

������ 3HUXJLD�� ,WDO\�� (�PDLO� DGGUHVV�� PDULDFDUOD�PDUFRWXOOLR#XQLSJ�LW� �0�&��

0DUFRWXOOLR�

.H\ZRUGV��7HUSHQHV��FDQFHU��DSRSWRVLV��FDVSDVHV�DQG�%XUVHUD�
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$EVWUDFW

/XQJ�FDQFHU�LV�WKH�OHDGLQJ�FDXVH�RI�FDQFHU�UHODWHG�PRUWDOLW\�ZRUOGZLGH��'XH�WR�WKH�

ORZ� WKHUDSHXWLF� HIILFDF\� DQG� VHULRXV� VLGH� HIIHFWV� RI� FXUUHQW� FKHPRWKHUDSHXWLF�

GUXJV�� UHFHQW� UHVHDUFK� RQ� FDQFHU� KDV� IRFXVHG� RQ� WKH� SRVVLELOLW\� RI� ILQGLQJ� QHZ�

GUXJV� WR� KHOS� WR ILJKW� LW�� 6WXGLHV� LQ� WKH� FRPSRVLWLRQ� RI� WKH� UHVLQ� RI� %XUVHUD�

PLFURSK\OOD�VKRZHG�WKH�SUHVHQFH�RI�VHYHUDO WHUSHQRLGV�DQG�OLJQDQV��6RPH�RI�WKHVH�

FRPSRXQGV�SURYHG�WR�EH�DFWLYH�DJDLQVW�GLIIHUHQW�FDQFHU�FHOO�OLQHV��,Q�WKLV�ZRUN�WKH�

PHFKDQLVP� LQYROYHG� LQ� WKH� DQWLSUROLIHUDWLYH� DFWLYLW\� RI� FRPSRXQGV�

PDODEDULFDWULHQRO��GLK\GURFOXVLQ�DFHWDWH��ȕ�FDU\RSK\OOHQH��DULHQVLQ��PLFURSK\OODQLQ��

DQG� EHWXORQLF� DFLG� LVRODWHG� IURP� WKH� UHVLQ� RI� %�� PLFURSK\OOD ZDV� VWXGLHG� 7KH�

DSRSWRWLF�DFWLYLW\�ZDV�GHWHUPLQHG�E\�DQQH[LQ�9�VWDLQLQJ�DQG�SURSLGLXP�LRGLGH��3,���

7KH�GHVSRODUL]DWLRQ�RI�WKH�PLWRFKRQGULDO�PHPEUDQH�SRWHQWLDO�ZDV�PHDVXUHG�XVLQJ�

-&�������&DVSDVH�DFWLYLW\�ZDV�PHDVXUHG�XVLQJ�DQWLERG\�VWDLQLQJ�RI�DFWLYH�FDVSDVH��

&HOO� DUUHVW� ZDV� DVVHVVHG� E\� TXDQWLILFDWLRQ� RI� '1$� E\� VWDLQLQJ� ZLWK� 3,�� 7KH�

FRPSRXQGV� PDODEDULFDWULHQRO�� GLK\GURFOXVLQ� DFHWDWH�� ȕ�FDU\RSK\OOHQH�� DULHQVLQ��

PLFURSK\OODQLQ�� DQG�EHWXORQLF� DFLG� LQGXFHG�DSRSWRVLV� LQ�$���� FDQFHU� FHOO� OLQH� E\�

ORVV�RI�PLWRFKRQGULDO�PHPEUDQH�SRWHQWLDO�DQG�DFWLYDWLRQ�RI� WKH�FDVSDVHV�DQG�FHOO�

F\FOH� DUUHVW�� 7KH� UHVXOWV� REWDLQHG� LQ� WKH� SUHVHQW� VWXG\� UHYHDOHG� WKDW� FRPSRXQGV�

LVRODWHG� IURP� WKH� UHVLQ� RI� %�� PLFURSK\OOD�� LQGXFHG� FHOO� GHDWK� E\� DQ� DSRSWRVLV�

SURFHVV� ZKLFK� LV� FDVSDVH�GHSHQGHQW� DQG� LW� LV� DFWLYDWHG�� SUHIHUDEO\�� E\� LQWULQVLF�

SDWKZD\�
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,1752'8&7,21�

/XQJ�FDQFHU� LV� WKH� OHDGLQJ�FDXVH�RI�FDQFHU�UHODWHG�PRUWDOLW\�ZRUOGZLGH��6LHJHO�

HW�DO����������0RVW�OXQJ�FDQFHUV�EHORQJ�WR�QRQ�VPDOO�FHOO�OXQJ�FDQFHU������RI�DOO�

OXQJ�FDQFHUV�� �16&/&�� �1DJDSSDQ�HW�DO�� �������7KH�VXUYLYDO� UDWHV�RI�SDWLHQWV�

ZLWK�16&/&�DUH�SRRU�DQG�!�����RI�SDWLHQWV�VXFFXPE� WR� WKH�GLVHDVH�ZLWKLQ���

\HDUV�RI�GLDJQRVLV��'XH�WR�WKH�ORZ�WKHUDSHXWLF�HIILFDF\�DQG�VHULRXV�VLGH�HIIHFWV�

RI�FXUUHQW�FKHPRWKHUDSHXWLF�GUXJV��LW�LV�FOHDU�WKDW�D�SDUDGLJP VKLIW�LV�UHTXLUHG�IRU�

WKH� WUHDWPHQW� RI� WKLV� GLVHDVH�� ,Q� WKLV� FRQWH[W�� UHFHQW� UHVHDUFK� RQ� FDQFHU� KDV�

IRFXVHG�RQ�WKH�SRVVLELOLW\�RI�ILQGLQJ�QHZ�GUXJV�WR�KHOS�XV�ILJKW�LW��/LQ�HW��DO��������

DQG�1DJDSSDQ�HW�DO�� ������

%XUVHUD�PLFURSK\OOD $��*UD\��%XUVHUDFHDH���FRPPRQO\�NQRZQ�DV�³HOHSKDQW�WUHH´�

RU� ³WRURWH� EODQFR´�� LV� ODUJHO\� GLVWULEXWHG� LQ� WKH�6RQRUDQ�'HVHUW� LQ�0H[LFR�� 7KH�

6HUL� HWKQLF� JURXS� XVHV� GLIIHUHQW� SDUWV� RI� WKH� SODQW� �OHDYHV�� IUXLWV�� EDUN�� DQG�

H[XGDWH��IRU�WUHDWLQJ�VHYHUDO�LOOQHVVHV��VXFK�DV�VRUH�WKURDWV�DQG�KHDGDFKH��DQG�

IRU�ZRXQG�KHDOLQJ��0HVLQD�HW�DO �������VKRZHG�WKDW %XUVHUD�PLFURSK\OOD UHVLQH�

FRQVWLWXWHG� PDLQO\� WHUSHQRLGV� DQG� OLJQDQV�� DQG� WKHVH� FRPSRXQGV�

PDODEDULFDWULHQRO�� GLK\GURFOXVLQ� DFHWDWH�� ȕ FDU\RSK\OOHQH�� DULHQVLQ��

PLFURSK\OODQLQ� DQG�EHWXORQLF� DFLG� SURYHG� WR� EH� DFWLYH� DJDLQVW� GLIIHUHQW� FDQFHU�

FHOO�OLQHV��0HVVLQD�HW�DO���������

+RZHYHU�� WKH� PROHFXODU� SURFHVV� WKURXJK� WKHVH� VXEVWDQFHV� LQGXFHG� WKHLU�

DQWLSUROLIHUDWLYH�HIIHFW�ZDV�QRW�VWXGLHG��&HOOV�FDQ�GLH�IRU�WKUHH�PDMRU�SURFHVVHV��

DSRSWRVLV�� QHFURVLV� DQG� DXWRSKDJ\�� $SRSWRVLV� LV� RQH� RI� WKH� PRVW� FOHDUO\�

FKDUDFWHUL]HG� FHOO� GHDWK� SURFHVVHV� DQG� LW� LV� YHU\� LPSRUWDQW� LQ� D� FDQFHU�

WUHDWPHQW�� EHFDXVH LV� D� KLJKO\� RUJDQL]HG�DQG�HYROXWLRQDULO\� FRQVHUYHG� FHOOXODU�

SURFHVV�WKDW�RFFXUV�XQGHU�QRUPDO�SK\VLRORJLFDO�FRQGLWLRQV�DQG�LV�DFFRPSDQLHG�

E\� GH� QRYR� JHQH� H[SUHVVLRQ� RI� FDVSDVHV� RU� RWKHU� HQ]\PHV� UHVSRQVLEOH� IRU�

FRQWUROOHG� FHOOXODU� GLVVROXWLRQ� �%RURGD�� ������ 7KH� GHYHORSPHQW� RI� QRYHO�

VWUDWHJLHV�WR�VSHFLILFDOO\�WULJJHU�DSRSWRVLV�ZRXOG�EH�YDOXDEOH�IRU�WKH�WUHDWPHQW�RI�

YDULRXV�W\SHV�RI�FDQFHU��=KDQJ�HW�DO�����������6LQFH�DSRSWRWLF�SURJUDPV�FDQ�EH�

PDQLSXODWHG�WR�SURGXFH�PDVVLYH�FKDQJHV�LQ�FHOO�GHDWK��WKH�JHQHV�DQG�SURWHLQV�
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WKDW�FRQWURO�DSRSWRVLV�DUH�SRWHQWLDO�WDUJHWV�IRU�DQWLFDQFHU�GUXJV��7KHUHIRUH��WKHUH�

LV� DQ� LQFUHDVLQJ� LQWHUHVW� LQ� LGHQWLI\LQJ� QRYHO� GUXJV� ZLWK� DSRSWRVLV�LQGXFLQJ�

SURSHUWLHV�LQ�FDQFHUV�RI�YDULRXV�RULJLQV��5DVFyQ�HW�DO���������

7KH�DLP�RI� WKH�SUHVHQW�ZRUN� LV� WR�GHWHUPLQH� WKH�PROHFXODU�PHFKDQLVPV�RI� WKH�

FRPSRXQGV� WKDW� VKRZHG� DQWLSUROLIHUDWLYH� DFWLYLW\� LQ� WKH� FHOO� OLQH� $���� GHULYHG�

IURP�WKH�UHVLQ�RI�%��PLFURSK\OOD�

���0$7(5,$/�$1'�0(7+2'6�

&RPSRXQGV

0DODEDULFDWULHQRO�� GLK\GURFOXVLQH� DFHWDWH�� ȕ�FDU\RSK\OOHQH�� DULHQVLQ��

PLFURSK\OODQLQ� DQG� EHWXORQLF� DFLG�� ZHUH� LVRODWHG� DQG� FKDUDFWHUL]HG� IURP� WKH�

UHVLQ� RI� %XUVHUD� PLFURSK\OOD�� LQ� D� SUHYLRXV� ZRUN� �)LJXUH� ��� �0HVVLQD� HW� DO���

������

&HOO�/LQH

+XPDQ� DOYHRODU� DGHQRFDUFLQRPD� $���� FHOOV� �$7&&� QXPEHU�� &&/������ ZHUH�

SXUFKDVHG� IURP� $PHULFDQ� 7\SH� &XOWXUH� &ROOHFWLRQ� �$7&&�� �5RFNYLOOH�� 0'��

86$���7KH�FHOO� OLQH�ZDV�PDLQWDLQHG�XVLQJ�'0(0�KLJK�JOXFRVH�JURZWK�PHGLXP�

VXSSOHPHQWHG� ZLWK� ��� RI� IHWDO� ERYLQH� VHUXP�� ��� �Y�Y�� SHQLFLOOLQ�VWUHSWRP\FLQ�

VROXWLRQ� �������� XQLWV� SHQLFLOOLQ� DQG� ���PJ� VWUHSWRP\FLQ�P/��� ������� �Y�Y�� /�

JOXWDPLQH� ���� P0� VROXWLRQ� DQG� ��� �Y�Y�� VRGLXP� S\UXYDWH� ���� P0� VROXWLRQ��

&HOOV�ZHUH�JURZQ� LQ����FP� IODVN�DQG�ZHUH� LQFXEDWHG�DW�����&� LQ�D�KXPLGLILHG�

LQFXEDWRU� ZLWK� ��� &2��� &HOOV� ZHUH� WUDQVIHUUHG� LQWR� IUHVK� PHGLXP� ZKHQ� WKH\�

UHDFKHG�FRQIOXHQFH�DQG�WU\SVLQ�('7$�VROXWLRQ���������ZDV�XVHG�IRU�GHWDFK�WKH�

FHOOV�

$QQH[LQ�9�3,�VWDLQLQJ�

7KH�HIIHFW�RI�FRPSRXQGV�LVRODWHG�RI�%��PLFURSK\OOD�UHVLQ�RQ�DSRSWRVLV�LQGXFWLRQ�

LQ�$����FHOOV�ZDV�DQDO\]HG�E\�GRXEOH�VWDLQLQJ�ZLWK�DQQH[LQ�9�),7&�DQG�3,�XVLQJ�

IORZ�F\WRPHWU\��5DVFyQ�HW�DO����������%ULHIO\��$����FHOOV�����������ZHUH�VHHGHG�
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LQ����ZHOO�SODWHV� WR�DOORZ�FHOO�DGKHVLRQ� IRU����K��%DVHG�RQ� WKH�SUHYLRXV�VWXG\��

WKH� FHOOV� ZHUH� WUHDWHG� ZLWK� PDODEDULFDWULHQRO ������ �0��� GLK\GURFOXVLQ� DFHWDWH

�����0���ȕ�FDU\RSK\OOHQH ��������0���DULHQVLQ �����0�� PLFURSK\OODQLQ�������0���

DQG� EHWXORQLF� DFLG� ���� �0�� VROXWLRQV� IRU� ��� K�� &DIIHLF� DFLG� SKHQHWK\O� HVWHU�

�&$3(������0��DQG�GR[RUXELFLQ�����0��ZHUH�XVHG�DV�SRVLWLYH�FRQWURO��$IWHU�WKH�

LQFXEDWLRQ�SHULRG��FHOOV�ZHUH�UHPRYHG�IURP�WKH�SODWHV�E\�WU\SVLQLVDWLRQ�DQG�ZHUH�

WUDQVIHUUHG�LQWR���P/�URXQG�ERWWRP�SRO\VW\UHQH�WXEHV��&HOOV�ZHUH�ZDVKHG�WZLFH�

ZLWK�FROG�3%6������îJ�����&����PLQ��DQG�WKH�SHOOHW�ZDV�UHVXVSHQGHG�LQ�����/�RI�

DQQH[LQ�9�),7&�ELQGLQJ�EXIIHU� ���PJ�P/�ILQDO�FRQFHQWUDWLRQ��DQG� LQFXEDWHG� IRU�

���PLQ�DW�URRP�WHPSHUDWXUH�LQ�WKH�GDUN��6XEVHTXHQWO\��3,�VWDLQLQJ�VROXWLRQ������

PJ�P/�ILQDO�FRQFHQWUDWLRQ��ZDV�DGGHG�DQG� WKH�FHOOV�ZHUH� LQFXEDWHG�XQGHU� WKH�

PHQWLRQHG�FRQGLWLRQV��$IWHU�WKLV�SHULRG�RI�WLPH��WKH�FHOOV�ZHUH�ZDVKHG�WZLFH�DQG�

UHVXVSHQGHG� LQ�FROG�3%6��7KH�VDPSOHV�ZHUH� LPPHGLDWHO\�PHDVXUHG�E\ )$&6�

&DQWR� ,,� IORZ� F\WRPHWHU� �%'6\V�WHPV�� 6DQ� -RVH�� &$�� 86$��� 5HVXOWV� ZHUH�

DQDO\]HG�E\�)$&6�',9$�����VRIWZDUH��%'6\VWHPV��6DQ�-RVH��&$��86$��

0LWRFKRQGULDO�PHPEUDQH�SRWHQWLDO��003��DVVD\

0LWRFKRQGULDO�PHPEUDQH�SRWHQWLDO�ZDV�PHDVXUHG�XVLQJ�WKH�IOXRUHVFHQW�G\H�-&���

�\�WHWUDHWK\O�EHQ]DPLGD]RORFDUERF\DQLQ�LRGLGH��Eމ������މ������WHWUDFKORURމ�����މ����

IORZ�F\WRPHWU\�DV�GHVFULEHG�LQ�5DVFyQ�HW�DO��������%ULHIO\��$����FHOOV����������

FHOOV� SHU� ZHOO�� ��� ZHOO� SODWHV�� ZHUH� WUHDWHG�ZLWK� VROXWLRQV� RI� PDODEDULFDWULHQRO

�������0���GLK\GURFOXVLQ�DFHWDWH �����0���ȕ FDU\RSK\OOHQH ��������0���DULHQVLQ

�����0�� PLFURSK\OODQLQ� ������0���DQG�EHWXORQLF�DFLG� �����0�� IRU���K��&DIIHLF�

DFLG� SKHQHWK\O� HVWHU� �&$3(�� ��� �0�� DQG� GR[RUXELFLQ� ��� �0�� ZHUH� XVHG� DV�

SRVLWLYH�FRQWUROV��$IWHU�WU\SVLQLVDWLRQ�DQG�3%6�ZDVKLQJ��FHOOV�ZHUH�LQFXEDWHG�IRU�

���PLQ� LQ�IUHVKO\�SUHSDUHG�-&���VROXWLRQ��������J�P/� LQ�FXOWXUH�PHGLXP��DW����

�&�LQ�WKH�GDUN��&HOOV�ZHUH�ZDVKHG�WZLFH�ZLWK�3%6�WR�UHPRYH�WKH�VSDUH�G\H�DQG�

WKH�SHOOHW�ZDV�UHVXVSHQGHG�LQ�IUHVK�FXOWXUH�PHGLXP��&HOOV�ZHUH��WKHQ��DQDO\]HG�

E\�IORZ�F\WRPHWU\�DV�VRRQ�DV�SRVVLEOH��)ORZ�F\WRPHWU\�ZDV�SHUIRUPHG�RQ�)$&6�

&DQWR�,,�IORZ�F\WRPHWHU�

&DVSDVH�DFWLYLW\�DVVD\
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7R�GHWHUPLQH�WKH�DSRSWRWLF�SDWKZD\�WKDW�WKH�FRPSRXQGV�FDQ�WULJJHU��WKH�DFWLYLW\�

RI� FDVSDVH��� �LQLWLDWRU� FDVSDVH� RI� H[WULQVLF� SDWKZD\��� FDVSDVH��� �LQLWLDWRU�

FDVSDVH� RI� LQWULQVLF� SDWKZD\�� DQG� FDVSDVH��� �H[HFXWLRQHU� FDVSDVH� RI� ERWK�

SDWKZD\V�� ZDV� PHDVXUHG� XVLQJ� WKH� FRPPHUFLDO� NLWV� )OXRUHVFHLQ� $FWLYH�

&DVSDVH����)OXRUHVFHLQ�$FWLYH�&DVSDVH���DQG�)OXRUHVFHLQ�$FWLYH�&DVSDVH�� DV�

GHVFULEHG� LQ� 5DVFyQ� HW� DO�� ������ $IWHU� WUHDWPHQW� IRU� ��� K� ZLWK� VROXWLRQV� RI�

PDODEDULFDWULHQRO ������ �0��� GLK\GURFOXVLQ� DFHWDWH ���� �0��� ȕ�FDU\RSK\OOHQH

��������0���DULHQVLQ �����0�� PLFURSK\OODQLQ�������0���EHWXORQLF�DFLG������0��

FDIIHLF�DFLG�SKHQHWK\O�HVWHU��&$3(������0��DQG�GR[RUXELFLQ��'2;2�����0���WKH�

FHOOV� ZHUH� GHWDFKHG� DQG�ZDVKHG� WZLFH� ZLWK� FROG� 3%6� ����� îJ�� �� �&�� ��PLQ���

7KHQ��WKH�SHOOHW�ZDV�UHVXVSHQGHG�LQ������/�RI�FXOWXUH�PHGLXP��'0(0����)%6��

FRQWDLQLQJ� �� P/� RI� FDVSDVH� LQKLELWRU�),7&� �),7&�'(9'�)0.�� DQG� ZDV�

LQFXEDWHG�IRU��K�DW�����&�LQ�WKH�GDUN��6XEVHTXHQWO\��WKH�FHOOV�ZHUH�ZDVKHG�WZLFH�

DQG� UHVXVSHQGHG� LQ�ZDVK�EXIIHU��7KH�VDPSOHV�ZHUH� LPPHGLDWHO\�PHDVXUHG� LQ�

)$&6�&DQWR�,,�IORZ�F\WRPHWHU��7KH�UHVXOWV�ZHUH�UHSUHVHQWHG�DV�WKH IROG�FKDQJH�

LQ� WKH� DFWLYLW\� RI� FDVSDVH���� FDVSDVH��� DQG� FDVSDVH��� FRPSDUHG� WR� WKH� FHOOV�

WUHDWHG�ZLWK�RQO\�YHKLFOH��'062�FRQWURO��

&HOO�F\FOH�DQDO\VLV

3URSLGLXP�LRGLGH��3,��VWDLQLQJ�ZDV�XVHG�WR�DQDO\]H�'1$�FRQWHQW�DQG�FHOO�F\FOH�

GLVWULEXWLRQ� DV� GHVFULEHG� LQ� )DOODKLDQ� HW� DO� ������ %ULHIO\�� $���� FHOOV� ���������

FHOOV� SHU� ZHOO�� ��� ZHOO� SODWHV�� ZHUH� WUHDWHG�ZLWK� VROXWLRQV� RI� PDODEDULFDWULHQRO

�������0���GLK\GURFOXVLQ�DFHWDWH �����0���ȕ FDU\RSK\OOHQH ��������0���DULHQVLQ

���� �0�� PLFURSK\OODQLQ� ����� �0��� DQG� EHWXORQLF� DFLG� ���� �0��� FROFKLFLQH�

���������0��DQG�GR[RUXELFLQ�����0� �ZDV�XVHG�DV�SRVLWLYH�FRQWURO��IRU���K�DQG�

WKHQ�ZHUH� WU\SVLQLVDWLRQ�� 3%6�ZDVKLQJ� DQG� IL[HG�ZLWK� ������ LFH�FROG� HWKDQRO��

$IWHU� IL[DWLRQ��FHOOV�ZHUH�ZDVKHG� WZLFH�ZLWK� LFH�FROG�3%6�DQG� LQFXEDWHG� IRU����

PLQ�LQ�IUHVKO\�SUHSDUHG�51$VH�VROXWLRQ�������J�P/�LQ�3%6��DW�����&�LQ�WKH�GDUN�

ZLWKRXW�&2���7KHQ�FHOOV�ZHUH�ZDVKHG�WZLFH�ZLWK�LFH�FROG�3%6�LQFXEDWHG�IRU����

PLQ� LQ� SUHSDUHG�3,� VROXWLRQ� ��� �J�P/� LQ�3%6�� LQ� WKH� GDUN�� $IWHU� WKLV� SHULRG� RI�

WLPH��WKH�FHOOV�ZHUH�ZDVKHG�WZLFH�DQG�UHVXVSHQGHG�LQ�FROG�3%6��7KH�VDPSOHV�



ϱϰ

ZHUH� LPPHGLDWHO\� PHDVXUHG� E\� )$&6� &DQWR� ,,� IORZ� F\WRPHWHU� �%'6\V�WHPV��

6DQ� -RVH�� &$�� 86$��� 5HVXOWV� ZHUH� DQDO\]HG� E\� )$&6� ',9$� ���� VRIWZDUH�

�%'6\VWHPV��6DQ�-RVH��&$��86$���

6WDWLVWLFDO�DQDO\VLV

$OO�H[SHULPHQWV�ZHUH�SHUIRUPHG�DW�OHDVW�WKUHH�WLPHV��LQ�WULSOLFDWH��7KH�GDWD�ZHUH�

H[SUHVVHG� DV� WKH� PHDQ� �� VWDQGDUG� GHYLDWLRQ� �*UDSK3DG� 3ULVP� ��� *UDSK3DG�

6RIWZDUH�� ,QF���&$��86$���6WDWLVWLFDO� GLIIHUHQFHV�EHWZHHQ�JURXSV�RI� GDWD�ZHUH�

DVVHVVHG� E\� RQH�ZD\� DQDO\VLV� RI� YDULDQFH� �$129$�� IROORZHG� E\� 7XNH\މV� WHVW�

�,%0��6366��6WDGLVWLF����VRIWZDUH��,QF���&KLFDJR��,/��86$�

5HVXOWV

&RPSRXQGV� LVRODWHG� IURP� WKH� %�� PLFURSK\OOD UHVLQ� LQGXFH� FHOOXODU�

DSRSWRVLV�LQ�$����

$SRSWRVLV�KDV�EHFRPH�D�IXQGDPHQWDO�IDFWRU�LQ�WKH�UHVHDUFK�RI�QHZ�FRPSRXQGV�

ZLWK� DQWLSUROLIHUDWLYH� DFWLYLW\� GXH� WR� DSRSWRVLV� FDXVHV�DQ�RUJDQL]HG� FHOO� GHDWK��

DYRLGLQJ� WKH� UHOHDVH� RI� WKH� LQWUDFHOOXODU� FRQWHQW� LQ� WR� WKH� VXUURXQGLQJ� WLVVXH�

�5DVFyQ�HW�DO�� �������7R�H[DPLQH�ZKHWKHU�WKH�JURZWK�LQKLELWRU\�HIIHFW�RQ�$����

FHOOV�ZDV�DVVRFLDWHG�ZLWK�WKH�LQGXFWLRQ�RI�DSRSWRVLV��),7&�FRQMXJDWHG�DQQH[LQ�9�

DQG�3,�VWDLQLQJ�ZHUH�XVHG�WR�GLVWLQJXLVK�DSRSWRWLF�FHOOV�DQG�WKH�SHUFHQWDJHV�RI�

DSRSWRWLF� FHOOV� VKRZQ� LQ� )LJXUH� ��� $� VLJQLILFDQW� SHUFHQWDJH� RI� $���� FHOOV� LQ�

DSRSWRVLV� ZHUH� REWDLQHG� E\� WUHDWPHQW� ZLWK� PDODEDULFDWULHQRO� ������ DQG�

GLK\GURFOXVLQ� DFHWDWH �������� FRPSDUHG� WR� WKH� '062� FRQWURO� ����� ZLWK� D� S�

������� ȕ�&DU\RSK\OOHQH�� DULHVLQ�� PLFURSK\OODQLQ� DQG� EHWXORQLF� DFLG� VKRZHG�

SHUFHQWDJHV� RI� ������� ������� ��� DQG� ���� UHVSHFWLYHO\�� 7KH� SHUFHQWDJHV� RI�



ϱϱ

DSRSWRVLV� LQGXFHG� E\� LVRODWHG� VXEVWDQFHV� RQ� FDQFHU� FHOOV� HYLGHQFHG� WKDW� WKH�

PHFKDQLVP�RI�GHDWK�LV�JRYHUQHG�PDLQO\�E\�HDUO\�DQG�ODWH�DSRSWRVLV��)LJXUH����

(IIHFW� RI� FRPSRXQGV� LVRODWHG� IURP� WKH� %�� PLFURSK\OOD UHVLQ� RQ� WKH�

GLVUXSWLRQ�RI�PLWRFKRQGULDO�PHPEUDQH�SRWHQWLDO�

'LVUXSWLRQ� RI� PLWRFKRQGULDO� PHPEUDQH� SRWHQWLDO� UHSUHVHQWV� RQH� RI� WKH� HDUO\�

HYHQWV�RFFXUULQJ�GXULQJ� WKH�DSRSWRVLV�SURFHVV��7R�GHWHUPLQH� WKH�HIIHFWV�RI� WKH�

FRPSRXQGV� LVRODWHG� IURP� WKH� %�� PLFURSK\OOD UHVLQ RQ� WKH� GLVUXSWLRQ� RI�

PLWRFKRQGULDO� PHPEUDQH� SRWHQWLDO� RI� $���� FHOOV� -&���� D� FDWLRQLF� OLSRSKLOLF�

IOXRUHVFHQW�SUREH��ZDV�XVHG��$OO� WKH�FRPSRXQGV� LQGXFHG� ORVV�RI�PLWRFKRQGULDO�

PHPEUDQH�SRWHQWLDO� SDUWLFXODUO\�PDODEDULFDWULHQRO ������ GLK\GURFOXVLQ� DFHWDWH

����� DQG�ȕ�FDU\RSK\OOHQH�������DV�VKRZQ� LQ�)LJ����DQG�WKLV�VXJJHVWV� WKDW� LQ�

WKH�DSRSWRVLV�DFWLYDWLRQ�SDWKZD\�PLWRFKRQGULD�DUH�LQYROYHG�

&RPSRXQGV� LVRODWHG� IURP� WKH� %�� PLFURSK\OOD UHVLQ� LQGXFHG� &DVSDVH�

DFWLYDWLRQ�

7KH�FDVSDVH�SURWHLQ�IDPLO\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�LQLWLDWLRQ�DQG�H[HFXWLRQ�

SDWKZD\V�RI�FHOO�DSRSWRVLV�� LQ�ZKLFK�FDVSDVH���DFWV�FHQWUDO�SURWHDVH� UHJXODWRU�

DQG�LW� LV�UHTXLUHG�IRU�WKH�SURJUHVVLRQ�RI�DSRSWRVLV�DFWLYDWHG�GXULQJ�WKH�FDVFDGH�

�%pFKRKUD�HW�DO���������

)LJ�� �$� VKRZV� WKDW� FDVSDVH��� ZDV� DFWLYDWHG� ���� WLPHV� E\� WUHDWPHQW� ZLWK�

GLK\GURFOXVLQ� DFHWDWH� DQG� ���� WLPHV� E\� PDODEDULFDWULHQRO�� ZKHUHDV� FDVSDVH���

�)LJ�� �%�� REWDLQHG� DQ� DFWLYDWLRQ� RI� ���� E\� PDODEDULFDWULHQRO� DQG� ���� E\� ȕ�

FDU\RSK\OOHQH� DQG� FDVSDVH��� �)LJ�� �&�� ZDV� DFWLYDWHG� ���� WLPHV� E\�

PDODEDULFDWULHQRO� DQG� ���� E\� DULHVLQ�� 7KHUHIRUH�� ZH� FDQ� FRQFOXGH� WKDW� WKH�

LVRODWHG� FRPSRXQGV� ZHUH� DEOH� WR� LQGXFH� DSRSWRVLV� YLD� FDVSDVHV� DFWLYDWLRQ��

$OWKRXJK�ERWK�FDVSDVHV���DQG���ZHUH�DFWLYDWHG��SUREDEO\�WKH�PDLQ�SDWKZD\�LV�

WKH�LQWULQVLF�DSRSWRWLF�RQH�

&RPSRXQGV� LVRODWHG� IURP� WKH� %�� PLFURSK\OOD UHVLQ LQGXFHG� FHOO� F\FOH�

DUUHVW�LQ�$����
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7KH�FHOO�F\FOH�LV�FRQWUROOHG�E\�D�FRPSOH[�VHULHV�RI�VLJQDOLQJ�SDWKZD\V�E\�ZKLFK�D�

FHOO�JURZV��UHSOLFDWHV�LWV�'1$�DQG�GLYLGHV��7KLV�SURFHVV�LQFOXGHV�PHFKDQLVPV�WR�

HQVXUH� HUURUV� FRUUHFWLRQV� ZKLOH� FHOO� UHSOLFDWLRQ� RFFXUV�� DQG� LI� WKH� FRUUHFWLRQ�

FDQQRW�EH�SHUIRUPHG��FHOOV�HQWHU�LQWR�WKH�DSRSWRWLF�SURFHVV��+RZHYHU��LQ�FDQFHU�

FHOOV�� WKLV� UHJXODWRU\� SURFHVV� PDOIXQFWLRQV� DQG� UHVXOWV� LQ� XQFRQWUROOHG� FHOO�

SUROLIHUDWLRQ�� 7KHUHIRUH�� PRGXODWLRQ� RI� FHOO� F\FOH� LV� YHU\� LPSRUWDQW� LQ� FDQFHU�

WUHDWPHQW� ZLWK� DQWLဩFDQFHU� DJHQWV� �1DJDSSDQ� HW� DO�� ������� 7R� DGGUHVV� WKH�

SUHFLVH� PHFKDQLVP� UHVSRQVLEOH� IRU� WKH� PROHFXOHV� PHGLDWHG� DQWLSUROLIHUDWLYH�

HIIHFW�� WKH� FHOO� F\FOH� GLVWULEXWLRQ� SURILOH� ZDV� H[DPLQHG�� )LJ�� �'� VKRZ� WKDW� ȕ�

FDULRILOHQR�� DULHQVLQ� DQG� EHWXORQLF� DFLG OHG� WR� DQ� DFFXPXODWLRQ� RI� FHOOV� LQ� WKH

*��0�SKDVH��PLFURSK\OODQLQ�LQ�WKH�*��*��SKDVH�DQG�GLK\GURFOXVLQ�DFHWDWH�LQ�6�

SKDVH�FRPSDUHG ZLWK�FRQWURO�FHOOV�

'LVFXVVLRQ

7HUSHQRLGV� DUH� JHQHUDOO\� ZHOO� DEVRUEHG� E\� WKH� ERG\� �WKURXJK� RUDO� DQG�

WUDQVGHUPDO�SDWKZD\V��RU�E\�LQKDODWLRQ��DQG�DUH�HDVLO\�PHWDEROL]HG�E\�R[LGDWLRQ��

K\GUR[\ODWLRQ�� DQG� FRQYHUVLRQ� LQWR� JOXFXURQLGHV� RU� VXOIDWHV�� DOWKRXJK� VRPH� RI�

WKHVH� PROHFXOHV� UHPDLQ� XQFKDQJHG� �/HVJDUGV� HW� DO�� ������� 6RPH� SDUWLFXODU�

WHUSHQRLGV� FRQVWLWXHQWV�KDYH�EHHQ�H[WHQVLYHO\� VWXGLHG� LQ� YLWUR DQG� LQ YLYR DQG�

KDYH�VKRZQ�VLJQLILFDQW�DQWLFDQFHU�FDSDELOLWLHV�LQ�FRPELQDWLRQ�ZLWK�FKHPRWKHUDS\�

DJHQWV�� 6WXGLHV� VXJJHVW� WKDW� ȕ�FDU\RSK\OOHQH� IDFLOLWDWHV� WKH� SDVVDJH� RI�

SDFOLWD[HO� WKURXJK� FDQFHU� FHOOV� PHPEUDQH� DQG� WKXV� SRWHQWLDWHV� LWV� DQWLFDQFHU�

DFWLYLW\��/HJDXOW�DQG�3LFKHWWH���������

,Q�WKH�VWXG\�E\�0HVVLQD�HW�DO���������PDODEDULFDWULHQRO��GLK\GURFOXVLQ�DFHWDWH��ȕ�

FDU\RSK\OOHQH��DULHQVLQ��PLFURSK\OODQLQ��DQG�EHWXORQLF�DFLG�LVRODWHG�IURP�UHVLQ�RI�

%��PLFURSK\OOD� ZHUH�IRXQG�WR�KDYH�DQWLSUROLIHUDWLYH�DFWLYLW\�DJDLQVW�GLIIHUHQW�FHOO�

OLQHV�LQFOXGLQJ�$�����ZKLFK�FDXVHV�WKH�JUHDWHVW�DPRXQW�RI�GHDWK�IRU�FDQFHUV�LQ�
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WKH�ZRUOG��6R�LW�ZDV�RI�SULPDU\�LPSRUWDQFH�WR�HOXFLGDWH�WKH�PHFKDQLVP�RI�DFWLRQ�

WR�FRQWLQXH�WKH�VWXG\�WR�IRUPXODWH�QHZ�GUXJV�IRU�WKH�ILJKW�DJDLQVW�FDQFHU�

7KH� LQGXFWLRQ�RI�DSRSWRVLV� LQ�FDQFHU�FHOOV�HPHUJHV�DV�D�YDOXDEOH�DSSURDFK� WR�

ILJKW� FDQFHU� �=KDQJ�HW�DO��� �������7KH�JURZLQJ�XQGHUVWDQGLQJ�RI� WKH�PROHFXODU�

HYHQWV� XQGHUO\LQJ� WKH� HWLRORJ\� RI� � GLIIHUHQW� FDQFHUV�� DV� ZHOO� DV� WKH� VLJQDOLQJ�

HYHQWV�ZKLFK�DUH�FULWLFDO�IRU�WKH�FRQWLQXH�JURZWK�DQG�SUROLIHUDWLRQ�RI�FDQFHU�FHOOV�

KDYH�HQKDQFHG�WKH�RSSRUWXQLWLHV�WR�GHYHORS�QRYHO�GUXJV��.DYLWKD HW�DO���������,Q�

WKH� SUHVHQW� ZRUN� LW� ZDV� SRVVLEOH� WR� GHPRQVWUDWH� WKDW� WKH� WHVWHG� FRPSRXQGV�

LQGXFH�DSRSWRVLV��

,Q� RUGHU� WR� NQRZ� PRUH� DERXW� WKH� DSRSWRWLF� PHFKDQLVP�� 7KH� PLWRFKRQGULDO�

SHUPHDELOLW\�ZDV�HYDOXDWHG��VLQFH� WKH�FROODSVH�RI� WKH�PLWRFKRQGULDO�PHPEUDQH�

SRWHQWLDO� FDXVHV� PLWRFKRQGULDO� G\VIXQFWLRQ� OHDGLQJ� WR� VZHOOLQJ�� F\WRFKURPH� F�

UHOHDVH�� DQG�� ILQDOO\�� FHOO� DSRSWRVLV� �/HVJDUGV� HW� DO�� ������� 7KLV� VWXG\�

GHPRQVWUDWHG� WKH� DELOLW\� RI� PDODEDULFDWULHQRO�� GLK\GURFOXVLQ� DFHWDWH�� ȕ�

FDU\RSK\OOHQH�� DULHQVLQ�� PLFURSK\OODQLQ�� DQG� EHWXORQLF� DFLG� WR� LQGXFH� D�

GHSRODUL]DWLRQ�RI�PLWRFKRQGULD�LQ�OLQH�$�����2WKHU�VWXGLHV�GHPRQVWUDWHG�WKDW�Į�

ELVDERORO� LV� DOVR� HIILFLHQW� DJDLQVW� OHXNHPLD� E\� GHSRODUL]LQJ� WKH� PLWRFKRQGULDO�

PHPEUDQH�� DPRQJ� RWKHU� SURFHVVHV� �&DYDOLHUL� HW� DO�� ������� *HUPDFURQH� DOVR�

VHHPV� WR� GHSRODUL]H� WKH� PLWRFKRQGULDO� PHPEUDQH� RI� FDQFHU� FHOOV� LQ� EUHDVW�

FDQFHU��&KHQ�HW�DO����������*HUDQLRO�LQGXFHV�PHPEUDQH�GHSRODUL]DWLRQ�RI�FRORQ�

FHOOV� �&DFR���� �&DUQHVHFFKL�HW�DO�� �������2WKHU� WHUSHQHV��VXFK�DV�ȕ�HOHPHQH��

DOVR�DOWHU�WKH�PHPEUDQH�RI�FDQFHU�FHOOV��=KDR�HW�DO�� ������

,W� LV� NQRZQ� WKDW� DFWLYDWLQJ� WKH� PLWRFKRQGULDO� DSRSWRVLV� SDWKZD\� LV� OLNHO\� WR�

DFWLYDWH� FDVSDVHV� OHDGLQJ� WR� FHOO� DSRSWRVLV�� )RU� WKDW� UHDVRQ� WKH� DFWLYLW\� RI�

FDVSDVHV� ZDV� DVVHVVHG�� &XUUHQWO\�� WZR� PDMRU� SDWKZD\V� IRU� DFWLYDWLRQ� RI�

FDVSDVHǦGHSHQGHQW�DSRSWRVLV�PHFKDQLVPV�KDYH�EHHQ�GHVFULEHG�� WKH�H[WULQVLF�

SDWKZD\�DQG� WKH� LQWULQVLF�RQH�� ,Q� WKH�H[WULQVLF�SDWKZD\��FDVSDVHǦ�� LV�DFWLYDWHG�

E\�OLJDQG�ELQGLQJ�WR�VSHFLILF�GHDWK�UHFHSWRUV�RQ�WKH�FHOO�VXUIDFH��,Q�WKH�LQWULQVLF�

SDWKZD\�� FDVSDVHǦ�� LV� DFWLYDWHG� E\�PLWRFKRQGULDO� VWUHVV�� $FWLYDWHG� FDVSDVHǦ��

DQG�Ǧ��WKHQ�LQGXFH�DQ�DFWLYDWLRQ�RI�WKH�GRZQVWUHDP�HIIHFWRU�FDVSDVHV��VXFK�DV�
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FDVSDVHǦ��� &DVSDVHǦ�� LV� RQH� RI� WKH� NH\� H[HFXWLRQHUV� LQ� WKH� ILQDO� H[HFXWLRQ�

SKDVH� RI� DSRSWRVLV� �&DL� HW� DW��� ������� ,Q� WKH� )LJ�� �� LW� ZDV� SRVVLEOH� WR�

GHPRQVWUDWH� WKDW� WKH� WHVWHG� FRPSRXQGV� LQGXFH� DSRSWRVLV� E\� PHDQV� RI� WKH�

LQWHUYHQWLRQ�RI�WKH�FDVSDVH�SDWKZD\�E\�DFWLYDWLQJ�FDVSDVHV������DQG���

$SRSWRVLV�RI�FDQFHU�FHOOV�RFFXUV�WKURXJK�WKH�DFWLYDWLRQ�RI�FHUWDLQ�SURWHLQV�RI�WKH�

FDVSDVH� IDPLO\�� WKHVH� SURWHLQV� SURWHRO\WLFDOO\� DFWLYDWH� D� YDULHW\� RI� F\WRSODVPLF�

DQG� QXFOHDU� VXEVWUDWHV�� LQGXFLQJ� WKH� W\SLFDO� SKHQRPHQD� FKDUDFWHULVWLF� RI� FHOO�

GHDWK�E\�DSRSWRVLV��&DVSDVHV���DQG���DUH�DFWLYDWHG�LQ�OHXNHPLF�FHOOV�FXOWXUHG�LQ�

WKH�SUHVHQFH�RI� OLPRQHQH��/HVJDUGV�HW�DO�� �������)URP�D�ELRFKHPLFDO�SRLQW�RI�

YLHZ��WKLV�UHTXLUHV�WKH�SKRVSKRU\ODWLRQ�DQG�DFWLYDWLRQ�RI�GLIIHUHQW�SURWHLQV��S����

%D[��DQG�S���ZDI��LQYROYHG�LQ�WKH�FDVFDGH�RI�HYHQWV�WKDW�XOWLPDWHO\�OHDGV�WR�WKH�

DFWLYDWLRQ� RI� WKHVH� FDVSDVHV�� ZKLFK� ZLOO� HYHQWXDOO\� JLYH� WKH� VLJQDO� WR� GHVWUR\�

FDQFHU�FHOOV��DQG� WR�FHOO�SUROLIHUDWLRQ��7KLV�SDWKZD\�DOVR� LPSOLHV�D�GHFUHDVH� LQ�

WKH� H[SUHVVLRQ�RI� JHQHV�EFO��� �DQWLDSRSWRWLF��� DQ� LQFUHDVHG�H[SUHVVLRQ�RI�%D[�

JHQHV��SURDSRSWRWLF��DQG�UHODWHG�SURWHLQV�LQ�FDQFHU�FHOOV��/HVJDUGV�HW�DO�� �������

7KH�UHVXOWV�RI�WKH�VWXG\�VKRZ�WKDW�FRPSRXQGV�LVRODWHG�IURP�%��PLFURSK\OOD UHVLQ�

SRVVHVV� WKH� DELOLW\� WR� DFWLYDWH� WKH� DSRSWRWLF�SDWKZD\�E\� FDVSDVHV���� �� DQG����

)RU� WKDW� LW� LV� QHFHVVDU\� WKH� R� GHVLJQ� PRUH� VWXGLHV� WR� WHVW� WKH� HYDOXDWHG� WKH�

JHQHV�LQYROYLQJ�LQ�WKH�DSRSWRWLF�SDWKZD\�DFWLYLW\�IRU�FRPSRXQGV�LVRODWHG�IURP�%��

PLFURSK\OOD UHVLQ�

,Q�RUGHU�WR�KDYH�D�EURDGHU�SLFWXUH�RI�WKH�PHFKDQLVP�RI�FHOO�GHDWK��WKH�HIIHFW�RQ�

WKH� FHOO� F\FOH� JHQHUDWHG E\� WKH� FRPSRXQGV� ZDV� HYDOXDWHG� ȕ�&DU\RSK\OOHQH��

DULHQVLQ�DQG�EHWXORQLF�DFLG LQGXFH�DUUHVW�LQ�*��0�SKDVH��GLK\GURFOXVLQH�DFHWDWH

LQ�6�SKDVH�DQG�PLFURSK\OODQLQ�LQ�*��*����&HOO�F\FOH�LV�FRQWUROOHG�E\�WKH�SHULRGLF�

UHJXODWLRQ� RI� D� QXPEHU� RI� FHOO� F\FOH� UHJXODWRUV�� LQFOXGLQJ� F\FOLQV�� F\FOLQ�

GHSHQGHQW� NLQDVHV� �&'.V��� DQG� &'.� LQKLELWRU\� SURWHLQV� �.LP� HW� DO��� ������

6PDOO� PROHFXOH� &'.� LQKLELWRUV� KDYH� EHHQ� UHSRUWHG� WR� LQGXFH� DSRSWRVLV� LQ�

VHYHUDO� W\SHV� RI� FDQFHU� FHOOV� �*UDQW� HW� DO��� ������� )DOODKLDQ� HW� DO�� �����

HVWDEOLVKHG� WKDW� '$137� ������GLDFHW\O���DQJHOR\O����QLFRWLQ\O���SURSLRQ\O�

��������WHWUDK\GURLQJHQRO� LQGXFHV�DUUHVW�LQ�*��0�DQG�JHUDQLRO�LQ�*��*���.LP�HW�
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DO�� ������� %\� WKH� REWDLQHG� UHVXOWV� ZH� FDQ� DVVHUW� WKDW� RXU� FRPSRXQGV� DFW� E\�

GHDFWLYDWLQJ� SURWHLQV� OLNH� F\FOLQ�GHSHQGHQW� NLQDVHV� �&'.V��� ZKLFK� FRQWURO� WKH�

FHOO�F\FOH�DQG�JHQHUDWH�DQ�DUUHVW��ZKLFK� OHDGV� WKH�FHOO� WR�FHOOXODU�DSRSWRVLV�E\�

GHSRODUL]DWLRQ� RI� PLWRFKRQGULD� �)LJ�� ��� DQG� VXEVHTXHQW� DFWLYDWLRQ� RI� SURWHLQ�

FDVSDVHV� �)LJ�� ��� ,QGXFWLRQ� RI� DSRSWRVLV� DQG�PRGXODWLRQ� RI� FHOO� F\FOH� LV� YHU\�

LPSRUWDQW� LQ�FDQFHU� WUHDWPHQW�ZLWK�DQWLဩFDQFHU�DJHQWV��1DJDSSDQ�HW�DO�� �������

DQG�ZH�WKLQN�WKDW�WKH�WHVWHG�FRPSRXQGV�DFW�WR�LQGXFH�FHOOXODU�DSRSWRVLV�LQ�OLQH�

$�����+RZHYHU��PRUH�VWXGLHV�DUH�QHFHVVDULHV�WR�WHVW�WKH�WKHRU\�

&RQFOXVLRQ

7KH� UHVXOWV� REWDLQHG� LQ� WKH� SUHVHQW� VWXG\� UHYHDOHG� WKDW� PDODEDULFDWULHQRO��

GLK\GURFOXVLQ� DFHWDWH�� ȕ�FDU\RSK\OOHQH�� DULHQVLQ�� PLFURSK\OODQLQ�� DQG� EHWXORQLF�

DFLG� LVRODWHG� IURP� UHVLQ� RI� %�� PLFURSK\OOD�� LQGXFHG� WKH� FHOO� GHDWK� WKURXJK�

DSRSWRVLV� DQG� FHOO� F\FOH� DUUHVW� SURFHVV� ZKLFK� LV� FDVSDVH�GHSHQGHQW� DQG� LW� LV�

DFWLYDWHG�� SUHIHUDEO\�� E\� LQWULQVLF� SDWKZD\�� 7KLV� ZRUN� FRQVWLWXWHV� RQH� VWHS�

IRUZDUG� WR�SURYH� WKDW� WKHVH�FRPSRXQGV� IURP�%��PLFURSK\OOD FRXOG�EH�SRWHQWLDO�

DQWLFDQFHU�DJHQWV�

5HIHUHQFHV�

%pFKRKUD� /�� /DUDED� )�� +DPPRXGL� '�� ������ &\WRWR[LF� DFWLYLW\� RI� DQGURFWRQXV

DXVWUDOLV� KHFWRU YHQRP� DQG� LWV� WR[LF� IUDFWLRQV� RQ� KXPDQ� OXQJ� FDQFHU� FHOO� OLQH��

-RXUQDO�RI�YHQRPRXV�DQLPDOV�DQG�WR[LQV�LQFOXGLQJ�WURSLFDO�GLVHDVHV��������

&DL�;��=KDQJ�+��7RQJ�'��7DQ�=��+DQ�'��-L�)�+X�:�������&RURVROLF�DFLG�WULJJHUV�

PLWRFKRQGULD�DQG�FDVSDVH�GHSHQGHQW�DSRSWRWLF�FHOO�GHDWK�LQ�RVWHRVDUFRPD�0*�

���&HOOV��3K\WRWKHU��5HV����������±����

&DUQHVHFFKL�6��%UDGDLD�$��)LVFKHU�%��HW�DO��������3HUWXUEDWLRQ�E\�JHUDQLRO�RI�FHOO�

PHPEUDQH� SHUPHDELOLW\� DQG� VLJQDO� WUDQVGXFWLRQ� SDWKZD\V� LQ� KXPDQ� FRORQ�

FDQFHU�FHOOV��-�3KDUPDFRO�([S�7KHUDSHXW �����������±����
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&DYDOLHUL�(��5LJR�$��%RQLIDFLR�0��&DUFHUHUL�GH�3UDWL�$��*XDUGDOEHQ�(��%HUJDPLQL�

&�� )DWR� 5�� 3L]]ROR� *�� 6X]XNL� +�� 9LQDQWH� )�� ������ -RXUQDO� RI� 7UDQVODWLRQDO�

0HGLFLQH�������KWWS���ZZZ�WUDQVODWLRQDO�PHGLFLQH�FRP�FRQWHQW��������

)DOODKLDQ�)��*KDQDGLDQ�0��$JKDHL�0��=DUHL�60��������,QGXFWLRQ�RI�*��0�SKDVH�

DUUHVW� DQG� DSRSWRVLV� E\� D� QHZ� WHWUDK\GURLQJHQRO� GLWHUSHQRLG� IURP� (XSKRUELD�

HU\WKUDGHQLD�%LRVV�� LQ�PHODQRPD�FDQFHU� FHOOV�� %LRPHG�3KDUPDFRWKHU� ������±

����

*UDQW�6��5REHUWV�-'��������7KH�XVH�RI�F\FOLQ�GHSHQGHQW�NLQDVH�LQKLELWRUV�DORQH�

RU�LQ�FRPELQDWLRQ ZLWK�HVWDEOLVKHG�F\WRWR[LF�GUXJV�LQ�FDQFHU�FKHPRWKHUDS\��'UXJ�

5HVLVWDQFH�8SGDWHV������±��

.DYLWKD�&9��1DPELDU�0��1DUD\DQDVZDP\�3%��7KRPDV�(��5DWKRUH�8��$QDQGD�

&6�� &KRXGKDU\� %�� 5DQJDSSD� .6�� 5DJKDYDQ� 6&�� ������ 3URS\O�����������

GLIOXRUREHQ]\O��������GLR[R���D]DVSLUR� >ELF\FOH� >�����@� RFWDQH������

LPLGD]ROLGLQH@����\O��DFHWDWH�LQGXFHV�DSRSWRVLV�LQ�KXPDQ�OHXNHPLD�FHOOV�WKURXJK�

PLWRFKRQGULDO�SDWKZD\�IROORZLQJ�FHOO�F\FOH�DUUHVW���3/R6�21( �����H������

.LP��6+��%DH�+&��3DUN�(-��/HH�&5��.LP�%-��/HH�6��3DUN�++��.LP�6-��6R�,��.LP�

7:�� -HRQ� -+�� ������*HUDQLRO� LQKLELWV� SURVWDWH� FDQFHU� JURZWK� E\� WDUJHWLQJ� FHOO�

F\FOH DQG�DSRSWRVLV�SDWKZD\V��%LRFKHP�%LRSK\V�5HV�&RPPXQ��������±����

/HJDXOW�-��3LFKHWWH�$��������3RWHQWLDWLQJ�HIIHFW�RI�ȕ�FDU\RSK\OOHQH�RQ�DQWLFDQFHU�

DFWLYLW\� RI� Į�KXPXOHQH�� LVRFDU\RSK\OOHQH� DQG� SDFOLWD[HO�� -� 3KDUP� 3KDUPDFRO

������������±�����

/HVJDUGV� -)�� %DOGRYLQL� 1�� 9LGDO� 1�3LHWUL� 6�� ������ $QWLFDQFHU� DFWLYLWLHV� RI�

HVVHQWLDO� RLOV� FRQVWLWXHQWV� DQG� V\QHUJ\� ZLWK� FRQYHQWLRQDO� WKHUDSLHV�� D� UHYLHZ��

3K\WRWKHU��5HV����������±�����

/LQ�0��7DQJ�6��=KDQJ�&��&KHQ�+��+XDQJ�:��/LX�<���=KDQJ�-��������(XSKRUELD�

IDFWRU� /�� LQGXFHV� DSRSWRVLV� LQ� $���� FHOOV� WKURXJK� WKH�PLWRFKRQGULDO� SDWKZD\��

$FWD�3KDUPDFHXWLFD�6LQLFD�%��KWWS���G[�GRL�RUJ���������M�DSVE������������

0HVVLQD�)��&XULQL�0��'L�6DQR�&��=DGUD�&��*LJOLDUHOOL�*��5DVFyQ /$� 5REOHV�5(��

0DUFRWXOOLR�0&��������'LWHUSHQRLGV�DQG�WULWHUSHQRLGV�IURP�WKH�UHVLQ�RI�%XUVHUD�

PLFURSK\OOD DQG�WKHLU�F\WRWR[LF�DFWLYLW\��-��1DW��3URG����������í�����
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1DJDSSDQ�$��/HH�+��6DUDODPPD�99��3DUN�+3��+RQJ�*(��<XPQDP�6��5DKD�6��

FKDUOHV�61��6KLQ�6&��.LP�(+��/HH�:6��.LP�*6��������)ODYRQRLGV�LVRODWHG�IURP�

&LWUXV� SODW\PDPPD� LQGXFHG� *��0� FHOO� F\FOH� DUUHVW� DQG� DSRSWRVLV� LQ� $����

KXPDQ�OXQJ�FDQFHU�FHOOV��21&2/2*<�/(77(56���������������������

5DVFyQ�/$��9HOi]TXH]�&��*DULED\�$��0HGLQD�/$��9LOHJDV�:��5REOHV�5(��������

$QWLSUROLIHUDWLYH� DFWLYLW\� RI� FDUGHQROLGH� JO\FRVLGHV� IURP� $VFOHSLDV� VXEXODWD�� -�

(WKQRSKDUPDFRO �������±����

5DVFyQ� /$�� -LPpQH]� 0�� 9HOi]TXH]� &$�� *DULED\� $�� 0HGLQD� /$�� *iPH]� 1��

5REOHV� 5(�� ������ $QWLSUROLIHUDWLYH� DQG� DSRSWRWLF� DFWLYLWLHV� RI� H[WUDFWV� RI�

$VFOHSLDV�VXEXODWD��3KDUP�%LRO� (DUO\�2QOLQH���±��������

6LHJHO�5��1DLVKDGKDP�'��-HPDO�$��������&DQFHU�6WDWLVWLFV��������&$�&$1&(5�

-�&/,1������������±���

=KDQJ�*��=HQJ�;��=KDQJ�5��/LX�-��=KDQJ�:��=KDR�<��=KDQJ�;��:X�=��7DQ�<��

:X�<��'X�%��������'LRVFLQ�VXSSUHVVHV�KHSDWRFHOOXODU�FDUFLQRPD�WXPRU�JURZWK�

E\�LQGXFLQJ�DSRSWRVLV�DQG�UHJXODWLRQ�RI�73����%$;��%&/��DQG�FOHDYHG�&$63���

3K\WRWKHU��5HV� �������±�����

=KDQJ� /�� =KDQJ� 6�� ������ 0RGXODWLQJ� %FO��� IDPLO\� SURWHLQV� DQG� FDVSDVH��� LQ�

,QGXFWLRQ�RI�DSRSWRVLV�E\�SDHRQLIORULQ�LQ�KXPDQ�FHUYLFDO�FDQFHU�FHOOV��3K\WRWKHU��

5HV� ��������±�����

=KDR�-��/L�44��=RX�%��HW�DO�������� ,Q�YLWUR�FRPELQDWLRQ�FKDUDFWHUL]DWLRQ�RI� WKH�

QHZ� DQWLFDQFHU� SODQW� GUXJ� VV�HOHPHQH� ZLWK� WD[DQHV� DJDLQVW� KXPDQ� OXQJ�

FDUFLQRPD��,QW�-�2QFRO ����������±����

=KRQJ� =� &KHQ� ;� 7DQ� :� ;X� =� =KRX� .� :X� 7� &XL� /� :DQJ� <�� ������

*HUPDFURQH�LQKLELWV�WKH�SUROLIHUDWLRQ�RI�EUHDVW�FDQFHU�FHOO�OLQHV�E\�LQGXFLQJ�FHOO�

F\FOH�DUUHVW�DQG�SURPRWLQJ�DSRSWRVLV��(XU�-�3KDUPDFRO ��������������
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)LJXUHV

)LJXUH����6WUXFWXUH�RI�WKH�FRPSRXQGV�GHULYHG�RI�IURP�%��PLFURSK\OOD UHVLQ��
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)LJXUH� ��� 3HUFHQWDJHV� RI� DSRSWRWLF� FHOOV� LQGXFHG� IRU� WKH� WUHDWPHQW� ZLWK�
FRPSRXQGV� LVRODWHG� RI�%��PLFURSK\OOD�� 9DOXHV� UHSUHVHQW� WKH�PHDQ� ��6'�RI� DW�
OHDVW� WKUHH� LQGHSHQGHQW� H[SHULPHQWV�� 
6WDWLVWLFDO� VLJQLILFDQFH� EDVHG� RQ� WKH�
FRPSDULVRQ�ZLWK�FRQWURO�FHOOV��'062��IRU�HDFK�FRQGLWLRQ��Sޒ������7XNH\މV�WHVW��
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)LJXUH� �� 'HSRODUL]DWLRQ� RI PLWRFKRQGULDO PHPEUDQH SRWHQWLDO LQ $��� FHOOV
WUHDWHG ZLWK FRPSRXQGV LVRODWHG�RI�%��PLFURSK\OOD UHVLQ��5HVXOWV DUH H[SUHVVHG
DV WKH�IOXRUHVFHQFH�LQWHQVLW\�UDWLR �UHG�JUHHQ� IRU -&�� ��6'�RI WULSOLFDWH� DQG DUH
UHSUHVHQWDWLYH RI WKUHH LQGHSHQGHQW H[SHULPHQWV� $129$ 
 VLJQLILFDQW�
GLIIHUHQFHV UHVSHFW WR FRQWURO FHOOV� �'062��� Sޒ���� �7XNH\މV� WHVW�� &$3( DQG
GR[RUXELFLQ ZHUH XVHG DV SRVLWLYH FRQWURO RI DSRSWRVLV�



ϲϱ

)LJXUH��� &DVSDVH DFWLYLW\ �$��FDVSDVH����%��FDVSDVH���DQG�&��FDVSDVH����DQG�

FHOO� F\FOH� DUUHVW� �'�� LQ $��� FHOOV WUHDWHG ZLWK FRPSRXQGV LVRODWHG� RI� %��

PLFURSK\OOD UHVLQ�� 5HVXOWV DUH H[SUHVVHG DV PHDQ �� 6'� RI WULSOLFDWH� DQG DUH

UHSUHVHQWDWLYH RI WKUHH LQGHSHQGHQW H[SHULPHQWV�� $129$ 
� VLJQLILFDQW�

GLIIHUHQFHV UHVSHFW WR FRQWURO FHOOV �'062��� Sޒ���� �7XNH\މV� WHVW�� &$3(

DQG GR[RUXELFLQ ZHUH XVHG DV SRVLWLYH FRQWURO RI DSRSWRVLV�

� �

� �


