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5LFDUGR� 2PDU� (FKHQLTXH�� /HGD� *LDQQX]]L��� /XLV� $OEHUWR� )HUUDUL� \� 'LDQD� 0DU\
*RQ]iOH]�

6REUH�ORV�DXWRUHV�
5LFDUGR� (FKHQLTXH� HV� 'RFWRU� HQ� &LHQFLDV� 1DWXUDOHV� �81/3�� \� VH� GHVHPSHxD� FRPR
,QYHVWLJDGRU�$GMXQWR�GH� OD�&,&� �3URY��'H�%XHQRV�$LUHV���/XJDU�GH� WUDEDMR��'HSDUWDPHQWR
&LHQWtILFR� )LFRORJtD� GH� OD� )DFXOWDG� GH� &LHQFLDV� 1DWXUDOHV� \� 0XVHR� �81/3��
UHFKHQ#PXVHR�IFQ\P�XQOS�HGX��DU��������������������,17�����
/HGD�*LDQQX]]L HV�'RFWRUD�HQ�&LHQFLDV�4XtPLFDV� �8%$���6H�GHVHPSHxD�FRPR�3URIHVRU
$GMXQWR� �D� FDUJR�� GH� 7R[LFRORJtD� \� 4XtPLFD� /HJDO� \� HV� ,QYHVWLJDGRU� $GMXQWR� &21,&(7�
/XJDU� GH� 7UDEDMR�� &HQWUR� GH� ,QYHVWLJDFLyQ� \� 'HVDUUROOR� HQ� &ULyWHFQRORJtD� GH� $OLPHQWRV
�&,'&$���OHGD#ELRO�XQOS�HGX�DU ������������������
/XLV� $OEHUWR� )HUUDUL HV� /LFHQFLDGR� HQ� &LHQFLDV� 4XtPLFDV� �8QLYHUVLGDG� GH� 0RUyQ��� 6H
GHVHPSHxD� FRPR� -HIH� GHO� /DERUDWRULR� GH� 7R[LFRORJtD� \� 4XtPLFD� /HJDO� GH� OD� $VHVRUtD
3HULFLDO� GH� OD� 6XSUHPD� &RUWH� GH� -XVWLFLD� GH� OD� 3URYLQFLD� GH� %XHQRV� $LUHV�� (V� 3URIHVRU
$VRFLDGR�� ,QWHULQR� �D� FDUJR�� GH� 7R[LFRORJtD� \� 4XtPLFD� /HJDO� �8QLYHUVLGDG� GH� 0RUyQ��
ODIHUUDUL#XQLPRURQ�HGX�DU ������������������
'LDQD�0DU\�*RQ]iOH] HV�'RFWRUD�HQ�%LRTXtPLFD� �816/���6H�GHVHPSHxD�FRPR�3URIHVRU
$VRFLDGR�GHGLFDFLyQ�H[FOXVLYD���D�FDUJR��GH�7R[LFRORJtD�\�4XtPLFD�/HJDO��SDUD�%LRTXtPLFD��
GH�4XtPLFD�7R[LFROyJLFD�\�/HJDO��SDUD�/LF��HQ�4XtPLFD��\�GH�7R[LFLGDG�GH�0HGLFDPHQWRV
�RSWDWLYR�SDUD�)DUPDFLD���816/���GJRQ]D#XQVO�HGX�DU �������������������LQW������

3DODEUDV�&ODYH��&\DQREDFWHULD��&DOLGDG�GH�DJXD� GH� UHG�� FRPSXHVWRV� YROiWLOHV�� (ILFLHQFLD
'HSXUDGRUD��WR[LFLGDG�DJXGD��WULKDORPHWDQRV
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(Q�DEULO�GH�������HQ�%DKtD�%ODQFD��$UJHQWLQD��VH�GHWHFWDURQ�DOWHUDFLRQHV�HQ�OD�FDOLGDG�GHO
DJXD�GH�EHELGD��WXUELGH]��RORU�VHPHMDQWH�DO�GHO�SHVWLFLGD�RUJDQRFORUDGR�³*DPH[DQH´���(VWR
FRLQFLGLy� FRQ� PDQLIHVWDFLRQHV� GpUPLFDV� \� SUREOHPDV� UHVSLUDWRULRV� HQ� OD� SREODFLyQ�� 6H
DQDOL]DURQ�PXHVWUDV��WRPDGDV�HQ�HO�HPEDOVH�3DVR�GH�ODV�3LHGUDV��HQ�OD�HQWUDGD�\�VDOLGD�GH
ODV�SODQWDV�SRWDELOL]DGRUDV�\�HQ�GRPLFLOLRV�SDUWLFXODUHV�GH�OD�FLXGDG��(O�WRWDO�ILWRSODQFWyQLFR
HQ� HO� HPEDOVH�� IOXFWXy� HQWUH� ������ \������� FpO�PO �� \� OD� HVSHFLH� GRPLQDQWH� UHVXOWy
$QDEDHQD� FLUFLQDOLV�� )XH� FXDQWLILFDGD� OD� HIHFWLYLGDG� GHSXUDGRUD� �('��� (Q� HO� DJXD
GRPLFLOLDULD�� VH� UHDOL]DURQ� HVWXGLRV� FXDOLWDWLYRV� \� FXDQWLWDWLYRV� GHO� ILWRSODQFWRQ�� DQiOLVLV
EDFWHULROyJLFRV�� SODJXLFLGDV�� 7+0�� %7(;� \� WR[LFLGDG� DJXGD�� %DFWHULROyJLFDPHQWH� HO� DJXD
HUD�SRWDEOH�� VLQ�HPEDUJR�� VH� HQFRQWUDURQ� LQGLYLGXRV� GH� $QDEDHQD� FLUFLQDOLV�\�0LFURF\VWLV
DHUXJLQRVD��/RV�YDORUHV�GH�7+0��%7(;�\�SHVWLFLGDV�� UHVXOWDURQ�PHQRUHV�D� YDORUHV�JXtDV
SDUD�DJXD�SRWDEOH��6H� GHWHFWy� OD� SUHVHQFLD� GH�*HRVPLQD�� UHVSRQVDEOH� GHO� RORU�� 6H� KDOOy
RWUR� FRPSXHVWR� YROiWLO�� &RSDHQH�� TXH� SRGUtD� OOHJDU� D� FRQVLGHUDUVH� SUHFXUVRU� GH� OD
*HRVPLQD�� /RV� UHVXOWDGRV� GH� ORV� HQVD\RV� GH� WR[LFLGDG� DJXGD� IXHURQ� QHJDWLYRV�� 6H
PHQFLRQD� SRU� SULPHUD� YH]� OD� SUHVHQFLD� GH� &\DQREDFWHULD� HQ� DJXDV� GH� FRQVXPR� HQ
$UJHQWLQD�

,1752'8&&,Ï1

/DV� &\DQREDFWHULD� VXHOHQ� SURGXFLU� XQD� DPSOLD� VHULH� GH� PHWDEROLWRV� VHFXQGDULRV
HQWUH� ORV�TXH�VH� LQFOX\HQ�KHSDWRWR[LQDV��QHXURWR[LQDV�\�FLWRWR[LQDV��(Q�JHQHUDO��HO�HVWXGLR
GH� HVWDV� WR[LQDV� VH� UHDOL]D� FRQ� HVSHFLHV� GH� DJXDV� FRQWLQHQWDOHV�� GRQGH� ODV� WR[LQDV� VRQ
UHVSRQVDEOHV� GH� SURYRFDU� SUREOHPDV� DJXGRV� \�R� FUyQLFRV� HQ� DQLPDOHV�� OOHJDQGR� D
RFDVLRQDUOHV�OD�PXHUWH��)UDQFLV��������2GULR]ROD� HW�DO���������&RRN�HW�DO���������*DUFtD�GH
(PLOLDQL� 	� (PLOLDQL�� ����� \� &DUPLFKDHO� 	� )DOFRQHU�� ������� JHQHUDQGR� HQ� PXFKDV
RSRUWXQLGDGHV��HO�GHWHULRUR�GH�ORV�OLPQRWRSRV�TXH�VLUYHQ�GH�IXHQWH�GH�DJXD�SRWDEOH�R�SDUD
XVR�UHFUHDWLYR���&DUPLFKDHO��������&RGG�������������\�)DOFRQHU���������/RV�HIHFWRV�VREUH
OD� VDOXG� KXPDQD� DWULEXLGRV� D� ODV� FLDQRWR[LQDV�� PD\RUPHQWH� RFDVLRQDGRV� HQ� FXHUSRV� GH
DJXD� FRQWLQHQWDOHV�� KDQ� VLGR� GLVFXWLGRV� SRU� YDULRV� DXWRUHV� �&DUPLFKDHO�� ������ )DOFRQHU�
������&DUPLFKDHO�	�)DOFRQHU�������\�*RQ]iOH]� HW�DO����������/RV�LQFLGHQWHV�LQFOX\HQ��HQWUH
RWURV� WUDVWRUQRV�� KHSDWRHQWHULWLV�� JDVWURHQWHULWLV��SUREOHPDV�HQ� ODV�FRQMXQWLYDV� \�GLVWXUELRV
UHVSLUDWRULRV��\D�VHD�SRU�FRQWDFWR�R�SRU�LQJHVWD�GH�DJXD�FRQ�DOWDV�FRQFHQWUDFLRQHV�DOJDOHV
HQ� DJXD� GH� EHELGD� R� HQ� DPELHQWHV� UHFUHDWLYRV�� 6H� KDQ� UHJLVWUDGR� LQFLGHQWHV� FRPR
FRQVHFXHQFLD� GH� H[SRVLFLRQHV�� ~QLFDV� R� SRU� XQ� FRUWR� SHUtRGR�� FRQ� IORUDFLRQHV� GH
&\DQREDFWHULD� \� VXV� WR[LQDV�� 0HGLDQWH� HQVD\RV� GH� ODERUDWRULR� HQ� FRED\RV�� VH� KD
FRPSUREDGR�TXH�HVWDV�WR[LQDV�SXHGHQ�SURYRFDU�WHUDWRJpQHVLV�\�DFW~DQ�FRPR�SUHFXUVRUDV
GH� WXPRUHV� HQ� KtJDGR� �&DUPLFKDHO� 	� )DOFRQHU�� ������ &RGG�� ������ &DUPLFKDHO�� �����
)DOFRQHU�� ������ ������ )DOFRQHU� 	� +XPSDJH�� ����� \� (FKHQLTXH�� ������� 6HJ~Q
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LQYHVWLJDFLRQHV�UHDOL]DGDV�HQ�&KLQD��ODV�FRQVHFXHQFLDV�VXIULGDV�FRPR�UHVXOWDGR�GH�ODUJRV
SHUtRGRV� GH� FRQVXPR� GH� DJXDV� FRQWHQLHQGR� FLDQRWR[LQDV� �PLFURFLVWLQDV��� KDQ� SURYRFDGR
XQD� DOWD� LQFLGHQFLD� HQ� HO� GHVDUUROOR� GH� FiQFHU� GH� KtJDGR� HQ� KDELWDQWHV� GH� OD� UHJLyQ
�)DOFRQHU� ������� $VLPLVPR�� HQ� OD� ORFDOLGDG� GH�&DUXDUX�� %UDVLO�� VH� KD� SURGXFLGR� HO� ~QLFR
VXFHVR� GH� PXHUWH� GH� VHUHV� KXPDQRV� UHODFLRQDGR� FRQ� FLDQRWR[LQDV� �&DUPLFKDHO�� �����
-RFKLPVHQ� HW� DO�� ������� (Q� HVD� RFDVLyQ� XQD� VHULH� GH� SDFLHQWHV� GH� XQD� FOtQLFD� GH
KHPRGLiOLVLV�IDOOHFLHURQ�OXHJR�GH�VHU�WUDWDGRV�FRQ�DJXD�GH�UHG�SURYHQLHQWH�GH�XQ�HPEDOVH
GRQGH�VH�KDOODEDQ�SREODFLRQHV�GH�&\DQREDFWHULD�ODV�TXH�HVWDEDQ�OLEHUDQGR�PLFURFLVWLQDV�

/DV� FRPXQLGDGHV� SODQFWyQLFDV� UHVSRQVDEOHV� GH� OD� HXWURILFDFLyQ� FRQ� XQD� EDMD
ELRGLYHUVLGDG�� HVWD� FDUDFWHUL]DGD� HQ� PXFKDV� RFDVLRQHV� SRU� OD� SUHGRPLQDQFLD� GH� DOJDV
YHUGH�D]XOHV� \� HO� FRQVHFXHQWH� GHVDUUROOR� GH� IORUDFLRQHV�� /D� SUHVHQFLD� GH� &\DQREDFWHULD
Wy[LFDV�KD�VLGR�UHSRUWDGD�HQ�DO�PHQRV����SDtVHV � �&DUPLFKDHO�	�)DOFRQHU��������&KRUXV�	
%DUWUDP�� ����� \� &RGG�� ������� (Q� $UJHQWLQD�� HQWUH� ORV� WD[RQHV� PiV� FRP~QPHQWH
PHQFLRQDGRV� FRPR� UHVSRQVDEOHV� GH� IORUDFLRQHV� DOJDOHV�� WDQWR� HQ� HFRVLVWHPDV� QDWXUDOHV
FRPR� HQ� DPELHQWHV� DUWLILFLDOHV�� VRQ� $QDEDHQD� FLUFLQDOLV� \ 0LFURF\VWLV� DHUXJLQRVD
�(FKHQLTXH� 	�*RQ]iOH]�� ����� \� (FKHQLTXH�� ������� (Q� 3L]]RORQ�� ����� \� 3L]]RORQ� HW�� DO��
������VH�HQXPHUDQ�XQD�VHULH�GH�DPELHQWHV�GH�DJXDV�FRQWLQHQWDOHV�GH�$UJHQWLQD�FRQ�ULHVJR
GH� LQWR[LFDFLyQ� SRU�&\DQREDFWHULD�� UHVXOWDQGR� UHVSRQVDEOHV�� HQ� OD�PD\RUtD� GH� ORV� FDVRV�
HVSHFLHV�SHUWHQHFLHQWHV�D�ORV�JpQHURV�0LFURF\VWLV \�$QDEDHQD��6LQ�HPEDUJR��OD�RFXUUHQFLD
GH�HVSHFLHV�FLDQRWy[LFDV�HQ�GH�DJXD�GH�UHG�QR�KD�VLGR�ELHQ�HVWXGLDGD�
/D�SUHVHQFLD�GH�FLDQRWR[LQDV�HQ�DPELHQWHV�TXH�VLUYHQ�FRPR�IXHQWH�GH�DEDVWHFLPLHQWR�GH
DJXD�SRWDEOH�KD�SURYRFDGR�XQ�LQFUHPHQWR�HQ�HO�GHVDUUROOR�GH�PHWRGRORJtDV�TXH�VLUYHQ�SDUD
GHWHFWDU� H� LGHQWLILFDU� ODV� WR[LQDV� �+UXGH\� HW� DO��� ������� (VWRV� DYDQFHV� KDQ� LQFUHPHQWDGR
QXHVWUR�FRQRFLPLHQWR�GHO�SRWHQFLDO�ULHVJR�TXH�HVWDV�WR[LQDV�SXHGHQ�DFDUUHDU�
)DUORZ��������LQGLFD�TXH�ODV�DOJDV�YHUGH�D]XOHV�IXHURQ�ODV�UHVSRQVDEOHV�GH�ORV�FDPELRV�GH
VDERUHV�\�RORUHV�HQ�DJXDV�JHQHUDOPHQWH�GHVFULSWRV�FRPR�VHPHMDQWHV�DO�JHQHUDGR�SRU� OD
WLHUUD� K~PHGD��&RQ� UHODFLyQ�D� OD� JHQHUDFLyQ� GH� RORUHV� \� VDERUHV�� ODV�&\DQREDFWHULD� VRQ
FDSDFHV�GH�JHQHUDU�GRV�FRPSXHVWRV�YROiWLOHV��OD�JHRVPLQD�\�HO�PHWLOLVRERUQHRO�� ORV�FXDOHV
VXHOHQ� FRQWULEXLU� D� LPSRUWDQWHV� FDPELRV� HQ� ODV� FDUDFWHUtVWLFDV� RUJDQROpSWLFDV� GHO� DJXD� H
LQFOXVR�GH�ORV�RUJDQLVPRV�DFXiWLFRV��6ODWHU�	�%ORFN��������-�WWQHU��������6LOYD� HW�DO��������\
*RQ]iOH]�HW�DO���������
$VLPLVPR�� XQD� VHULH� GH� VXVWDQFLDV� VXHOHQ� DFRPSDxDU� OD� GHVFRPSRVLFLyQ� GH� ODV
FLDQREDFWHULDV�R�SXHGHQ�VHU�PHWDEROLWRV�SURGXFLGRV�SRU�HOODV��(QWUH�HVWRV�VH�HQFXHQWUDQ
ORV�WULKDORPHWDQRV��7+0��\�EHQFHQR��WROXHQR��HWLOEHQFHQR�\�[LOHQRV��%7(;��
'XUDQWH�ORV�PHVHV�GH�DEULO�\�PD\R�GH������VH�GHWHFWy�OD�SUHVHQFLD�GH�XQ�IXHUWH�RORU��VLPLODU
DO�SURGXFLGR�SRU�HO�LQVHFWLFLGD�RUJDQRFORUDGR�FRPHUFLDOPHQWH�FRQRFLGR�FRPR�³*DPH[DQH´�
WDQWR�HQ�HO�iUHD�GHO�HPEDOVH��FRPR�HQ�HO�iPELWR�XUEDQR��HQ�%DKtD�%ODQFD��DVRFLDGR�D� OD
SUHVHQFLD� GH� XQD� JUDQ� FDQWLGDG� GH� PDWHULDO� SDUWLFXODGR� HQ� HO� DJXD� GH� GLVWULEXFLyQ
GRPLFLOLDULD�
/RV�REMHWLYRV�GHO�SUHVHQWH�WUDEDMR�IXHURQ�



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$0ELHQWH
�

�� ,GHQWLILFDU�\�FXDQWLILFDU�ODV�DOJDV��EDFWHULDV�\�FRPSXHVWRV�GH�LQWHUpV�WR[LFROyJLFR�HQ
ODV�PXHVWUDV�GH�DJXD�GHO�HPEDOVH��GH�ODV�SODQWDV�GH�WUDWDPLHQWR�\�GHO�DJXD�GH�UHG
GRPLFLOLDULD��FRUUHVSRQGLHQWH�D�OD�FLXGDG�GH�%DKtD�%ODQFD��$UJHQWLQD�

�� (YDOXDU�OD�SUHVHQFLD�GH�FRPSXHVWRV�ELRJpQLFRV�YROiWLOHV�
�� 9HULILFDU�OD�H[LVWHQFLD�GH�WR[LFLGDG�DOJDO�

0$7(5,$/(6�<�0e72'26

(O�DJXD�GH�EHELGD�GH�OD�]RQD�SURYLHQH�GHO�HPEDOVH�3DVR�GH�ODV�3LHGUDV�\�HV�SRWDELOL]DGD
HQ� GRV� SODQWDV� GH� WUDWDPLHQWR� XELFDGDV� HQ� OD� ]RQD�� 3ODQWD� �� �3��� \� 3ODQWD� �� �3���� (O
HPEDOVH� HVWD� VLWXDGR� D� ORV� �����¶� :� \� ���� ��¶� 6�� FRQ� XQD� VXSHUILFLH� GH� ������ .P ��
$EDVWHFH�GH�DJXD�SRWDEOH�D�GRV�FLXGDGHV��%DKtD�%ODQFD�\�3XQWD�$OWD��FRQ�XQD�SREODFLyQ
DSUR[LPDGD�GH���������SHUVRQDV�
)XHURQ�UHFROHFWDGRV�XQ�WRWDO�GH��� PXHVWUDV�GH�DJXD��(Q�HO�HPEDOVH��VH�REWXYLHURQ�HQ�ODV
SUR[LPLGDGHV� GH� OD� WRPD� GH� DJXD�� HQ� ODV� SODQWDV� SRWDELOL]DGRUDV� VH� WRPDURQ� HQ� ODV
HQWUDGDV�\�VDOLGDV�\�HQ� OD�UHG��HQ��� GRPLFLOLRV�SDUWLFXODUHV�GHQWUR�GH� OD�FLXGDG�GH�%DKtD
%ODQFD��GHWHUPLQDGRV�DO�D]DU�

��� $QiOLVLV�PLFURVFySLFR�GHO� ILWRSODQFWRQ�� /DV�PXHVWUDV� SDUD� HO� HVWXGLR� FXDOLWDWLYR� GHO
ILWRSODQFWRQ��HQ�HO�HPEDOVH�\�HQ�ODV�SODQWDV�SRWDELOL]DGRUDV��VH�FROHFWDURQ�XWLOL]DQGR�UHG�GH
SODQFWRQ� GH� PDOOD� GH� ��� �P� GH� SRUR�� 3DUD� HO� DQiOLVLV� FXDQWLWDWLYR�� ODV� PXHVWUDV� VH
REWXYLHURQ��HQ�HO�HPEDOVH�\�HQ�ODV�SODQWDV�SRWDELOL]DGRUDV��FRQ�ERWHOOD�GHO�WLSR�YDQ�'RUQ�\
HQ� ORV� GRPLFLOLRV� SDUWLFXODUHV� HQ� IRUPD� GLUHFWD� HQ� ODV� FDQLOODV� GH� LQJUHVR �� /DV� PXHVWUDV
FXDOLWDWLYDV�VH�HVWXGLDURQ�³ LQ�YLYR´�FRQ�PLFURVFRSLR� IRWyQLFR�:LOG�0���SURYLVWR�GH�FiPDUD
GH�GLEXMR�\�IRWRJUiILFD��ODV�FXDQWLWDWLYDV��VH�ILMDURQ� ³LQ�VLWX´ FRQ�VROXFLyQ�GH�OXJRO�DO����\�VH
HVWXGLDURQ� FRQ�PLFURVFRSLR� LQYHUWLGR�&DUO� =HLVV�� VLJXLHQGR� OD�PHWRGRORJtD� SURSXHVWD� SRU
8WHUP|KO��������

���$QiOLVLV�ItVLFRV��TXtPLFR�\�EDFWHULROyJLFR��(O�HVWXGLR� ItVLFR�\�TXtPLFR�FRQVLVWLy�HQ�HO
DQiOLVLV�FXDQWLWDWLYR�GH�QLWUDWRV��QLWULWRV��FORUXURV��VXOIDWRV�HPSOHDQGR�ODV�WpFQLFDV�GHVFULSWDV
HQ�6WDQGDUG�0HWKRGV��$3+$��������
(O� DQiOLVLV� EDFWHULROyJLFR� VH� HIHFWXy� VREUH� ODV� PXHVWUDV� GH� DJXD� GRPLFLOLDULDV� XWLOL]DQGR
VREUH���PO�GH�PXHVWUD�FRQ�HO�ILQ�GH�GHWHUPLQDU�HO�UHFXHQWR�GH�EDFWHULDV�KHWHUyWURIDV�WRWDOHV
PHVyILODV�HQ�PHGLR�$JDU�1XWULWLYR��3RXU�3ODWH�3URFHGXUH��SRU�LQFXEDFLyQ�D����&�GXUDQWH���
KV���0pWRGR�����%��6H�HIHFWXy�OD�FXDQWLILFDFLyQ�GH�EDFWHULDV�FROLIRUPHV�WRWDOHV�\�FROLIRUPHV
WHUPR� UHVLVWHQWHV� VLJXLHQGR� HO� SURFHGLPLHQWR� GH� 103� VHJ~Q� 0pWRGR� ����%� \� ����&
�$3+$���������6H�LQYHVWLJy�OD�SUHVHQFLD�GH�PLFURRUJDQLVPRV�SDWyJHQRV�� (VFKHULFKLD�FROL�\
3VHXGRPRQDV�DHUXJLQRVD �$3+$�������
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��� 'HWHFFLyQ� GH� SODJXLFLGDV� RUJDQRFORUDGRV�� IRVIRUDGRV� \� FDUEDPDWRV�� /D� WpFQLFD
HPSOHDGD�SDUD�OD�GHWHFFLyQ�GH�HVWRV�FRPSXHVWRV�FRUUHVSRQGH�D�OD�GHVFULSWD�SRU�0RIIDW�	
&ODUNH¶V�������\�)HUUDUL��������/D�SUHVHQFLD�GH�SODJXLFLGDV�VH�DQDOL]y�PHGLDQWH�WpFQLFDV�GH
H[WUDFFLyQ�HQ�FROXPQDV�GH�IDVH�VyOLGD��([WUHOXW��0HUFN���6H�DFLGLILFDURQ����PO�GH�PXHVWUD
FRQ�VROXFLyQ�VDWXUDGD�GH�iFLGR�WDUWiULFR�KDVWD�S+������WUDQVILULHQGR�D�OD�FROXPQD�\�GHMDQGR
UHSRVDU����PLQXWRV��OXHJR�VH�HOX\y�OD�FROXPQD�FRQ����PO�GH�pWHU�GH�SHWUyOHR�\�OXHJR�FRQ���
PO� XQD� PH]FOD� GH� pWHU� GH� SHWUyOHR�pWHU� HWtOLFR� ��������� (O� OtTXLGR� VH� FRQFHQWUy� HQ
HYDSRUDGRU� URWDWRULR�� (O� UHVLGXR� VH� UHGLVROYLy� HQ� ���� PO� GH� pWHU� HWtOLFR�HWDQRO� DEVROXWR
���������3DUD�OD�LGHQWLILFDFLyQ�FXDOL�FXDQWLWDWLYD��VH�XWLOL]y�FURPDWRSODFDV�GH�+37/&�GH�IDVH
HVWDFLRQDULD�VLOLFDJHO����FRQ�LQGLFDGRU�GH�IOXRUHVFHQFLD��0HUFN��� &RPR�IDVH�PyYLO�VH�XWLOL]y
FLFORKH[DQR�Q�KH[DQR�FORURIRUPR�DFHWRQD� ��������������� 6H� VHPEUDURQ� WHVWLJRV� GH
FRQFHQWUDFLyQ� FRQRFLGD� GH� ��� QJ�PO�� �3DUDWLRQ�� +HSWDFORUR�� 'LFORURGLIHQLOWULFORURHWDQR
�''7���GLFORURGLIHQLOYLQLOIRVIDWR��''93��\�FDUERIXUDQ���3DUD� OD�GHWHFFLyQ�VH�UHDOL]y�SULPHUR
OD� REVHUYDFLyQ� FRQ� OX]� XOWUDYLROHWD� D� ���� QP� \� OXHJR� XQD� DVSHUVLyQ� FRQ� VROXFLyQ� GH
GLIHQLODPLQD�DO������HQ�DOFRKRO�DEVROXWR�SDUD�HO�UHYHODGR�GH�ORV�SHVWLFLGDV�RUJDQRFORUDGRV�
H[SRQLHQGR�D�FRQWLQXDFLyQ�D� OD� OX]�VRODU�R� OX]�GH�:RRG�GXUDQWH�XQD�KRUD���6HJXLGDPHQWH
VH� UHDOL]y� HO� UHYHODGR� GH� ORV� SHVWLFLGDV� FDUEiPLFRV� HPSOHDQGR� VROXFLyQ� GH� KLGUy[LGR� GH
SRWDVLR� �1� \� OXHJR� VROXFLyQ� VDWXUDGD� GH� ��QLWUREHQFHQRGLD]RQLRWHWUDIOXRUERUDWR� HQ
HWLOHQJOLFRO�HWDQRO� ������� )LQDOPHQWH� VH� HPSOHy� FRPR� UHYHODGRU� VROXFLyQ� GH� FORUXUR� GH
SDODGLR� ����� 3�9� HQ� iFLGR� FORUKtGULFR� DO� ����� (VWRV� ~OWLPRV� UHDFWLYRV� FURPyJHQRV� VH
DSOLFDQ�HQ�IRUPD�VHFXHQFLDO��WHQLHQGR�HQ�FXHQWD�OD�]RQD�GRQGH�VH�UHVXHOYHQ�ODV�PiFXODV�

���'HWHFFLyQ�\�FXDQWLILFDFLyQ�GH�FRPSXHVWRV�ELRJpQLFRV�YROiWLOHV��/DV�PXHVWUDV�SDUD
HO�DQiOLVLV�TXtPLFR�IXHURQ�REWHQLGDV�FRQ�IUDVFRV�GH�FRORU�FDUDPHOR�GH�����PO�GH�FDSDFLGDG
SUHYLDPHQWH� ODYDGRV� FRQ� PH]FOD� VXOIRFUyPLFD� \� SRVWHULRUPHQWH�� WUHV� YHFHV�� FRQ� DJXD
ELGHVWLODGD�� ,QPHGLDWDPHQWH� GH� UHFROHFWDGDV� ODV� PXHVWUDV� IXHURQ� PDQWHQLGDV� D� ���� �&
GXUDQWH� WUHV� KRUDV�� /DV� H[WUDFFLRQHV� IXHURQ� UHDOL]DGDV� PHGLDQWH� HO� XVR� GH� ILEUDV� SDUD
PLFURH[WUDFFLyQ� HQ� IDVH� VyOLGD� �630(��� PDUFD� 6XSHOFR� ����� �P� SROLGLPHWLOVLOR[DQR��
VXPHUJLHQGR�OD�PLFURILEUD�HQ�ODV�PXHVWUDV�SUHYLD�DJLWDFLyQ�PDJQpWLFD�GXUDQWH����PLQXWRV�
/D�LGHQWLILFDFLyQ�\�HVWLPDFLyQ�GH�ODV�FRQFHQWUDFLRQHV�IXHURQ�HIHFWXDGDV�SRU�&URPDWRJUDItD
JDVHRVD��FRQ�XQ�HTXLSR�6KLPDG]X�*&���$��FRQ�FROXPQD�FDSLODU�'%���-�	�:�\�GHWHFWRU�GH
PDVDV���06��6KLPDG]X�43�������/DV�FRQGLFLRQHV�FURPDWRJUiILFDV�IXHURQ��WHPSHUDWXUD�GH
LQ\HFFLyQ�������&��WHPSHUDWXUD�LQLFLDO�GH�KRUQR������&��GXUDQWH���PLQ���FRQ�XQ�JUDGLHQWH�GH
����&�PLQ��KDVWD�����&�\�GH����&�PLQ�KDVWD�����&�KDVWD���PLQ�

���(QVD\RV�GH�WR[LFLGDG�DJXGD��/RV�DQiOLVLV�GH�WR[LFLGDG�DJXGD�VH�OOHYDURQ�D�FDER�FRQ�ODV
PXHVWUDV�REWHQLGDV�HQ�OD�UHG�GRPLFLOLDULD��/D�FRQFHQWUDFLyQ�GHO�PDWHULDO�DOJDO�VH�HIHFWXy�SRU
FHQWULIXJDFLyQ� D� ������ USP� \� HO� UHVLGXR� IXH� ODYDGR� FRQ� 1D&O� DO� ������ /D� ELRPDVD� IXH
OLRILOL]DGD�SUHYLD�VXVSHQVLyQ�HQ�VROXFLyQ�ILVLROyJLFD�HVWpULO�D�XQD�FRQFHQWUDFLyQ�GH����J�O�HQ
XQ�OLRILOL]DGRU�7HUPRYDF�)'����)56�,QF��� ,VODQG�3DUN��1HZ�<RUN��86$��XWLOL]DQGR�YDFtR�GH
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����PLOLWRUU��(O�PDWHULDO� VH�PDQWXYR�D� ��� q&�KDVWD�VX�SRVWHULRU� XVR�� /D� UHVXVSHQVLyQ�GHO
PLVPR�VH�UHDOL]y�HQ�VROXFLyQ�ILVLROyJLFD�\�VRPHWLGR�D�XOWUDVRQLGR�HPSOHDQGR�XQ�VRQLFDGRU
6RQLF�	�0DWHULDOV��,QF���'DQEXU\��&RQQHFWLFXW��86$�VHJXLGD�GH�FHQWULIXJDFLyQ�D�������USP
\� SRVWHULRU� LQ\HFFLyQ� LQWUDSHULWRQHDO� GH� ����PO� GH� VREUHQDGDQWH� D� XQ� ORWH� GH� ��� UDWRQHV
PDFKRV�DGXOWRV�FHSD�5RFNODQG��/RV�DQLPDOHV�IXHURQ�FRQWURODGRV�GXUDQWH���GtDV�OXHJR�GH�OD
LQ\HFFLyQ� SDUD� OD� REVHUYDFLyQ� GH� ORV� VtQWRPDV� FDUDFWHUtVWLFRV� GH� LQWR[LFDFLyQ� DJXGD
�5HSDYLFK� HW� DO��� ������� /RV� DQLPDOHV� WHVWLJRV� IXHURQ� LQ\HFWDGRV� FRQ� ����PO� GH� VROXFLyQ
ILVLROyJLFD�

5(68/7$'26�<�',6&86,Ï1

���(PEDOVH�3DVR�GH�/DV�3LHGUDV��(Q�OD�7DEOD���VH�SUHVHQWDQ�ORV�UHVXOWDGRV�REWHQLGRV
PHGLDQWH�HO�DQiOLVLV�FXDQWLWDWLYR�GHO�ILWRSODQFWRQ�HQ�ODV���PXHVWUDV�GH�DJXDV�SURYHQLHQWHV
GHO�HPEDOVH�3DVR�GH�ODV�3LHGUDV��/D�GHQVLGDG�FHOXODU��GHO�WRWDO�ILWRSODQFWyQLFR��IOXFWXy�HQWUH
������\�������FpO�PO����YDORU�PX\�SRU�HQFLPD�GH�ORV�YDORUHV�GH�UHIHUHQFLD�D�HVFDOD
PXQGLDO�
$VLPLVPR��VH�GHWHFWy� $QDEDHQD�FLUFLQDOLV HQ�PX\�DOWDV�FRQFHQWUDFLRQHV�VLHQGR�OD�HVSHFLH
GRPLQDQWH��FRQ�YDORU�GH�HQWUH�������\�������FpO�PO ����(O�UHVWR�GH�ODV�DOJDV�LGHQWLILFDGDV�VH
SUHVHQWDURQ�FRQ�YDORUHV�PX\�EDMRV��UHVXOWDQGR�VX�SUHVHQFLD�HVFDVD�R�UDUD�
/DV�DXWRULGDGHV�DXVWUDOLDQDV�HQFDUJDGDV�GH�OD�SURYLVLyQ�GH�DJXD�GH�UHG�KDQ�DGRSWDGR�XQ
VLVWHPD�GH�DOHUWD�WR[LFROyJLFR�EDVDGR�HQ�WUHV�QLYHOHV�GH�GHQVLGDG�FHOXODU�GH�&\DQREDFWHULD
HQ� IXHQWHV� GH� SURYLVLyQ�� 6HJ~Q� HVWH� VLVWHPD�� HO� 1LYHO� �� HVWD� HQWUH� ��������� FHO�PO ���� HO
1LYHO���HQWUH������������FHO�PO�� LQLFLiQGRVH�ORV�WHVWHRV�GH�WR[LFLGDG�DJXGD�\�VH�DGYLHUWH�D
ORV�UHVSRQVDEOHV�GH�ODV�SODQWHDV�SRWDELOL]DGRUDV��D�ILQ�GH�TXH�ODV�PLVPDV�DGYLHUWDQ�VREUH�HO
FRQVXPR�D� OD�SREODFLyQ��(O�1LYHO���HVWD�FXDQGR� ODV�FRQFHQWUDFLRQHV�GH�&\DQREDFWHULD�VH
HQFXHQWUDQ�HQWUH�������������FHO�PO ����HVWDV�FRQGLFLRQHV� LQGLFDQ�XQ� IXHUWH� ULHVJR�SDUD� OD
VDOXG�� SRU� OR� FXDO� VH� LQGLFD� OD� WRWDO� DEVWHQFLyQ� GH� FRQVXPR� GRPLFLOLDULR� GHO� DJXD� \� OD
SURKLELFLyQ� GH� ORV� OLPQRWRSRV� GRQGH� VH� HQFXHQWUHQ� HVWDV� FRQFHQWUDFLRQHV�� SDUD� VX� XVR
UHFUHDFLRQDO��&DUPLFKDHO�	�)DOFRQHU��������
&RPR�SXHGH�REVHUYDUVH�ODV�FRQFHQWUDFLRQHV�GH�HVSHFLHV�FLDQRWy[LFDV�HQ�ODV�PXHVWUDV�GHO
HPEDOVH� DQDOL]DGDV� VXSHUDURQ� DPSOLDPHQWH� HO� 1LYHO� Pi[LPR� GH� DOHUWD� VXJHULGR� SRU� ODV
DXWRULGDGHV�DXVWUDOLDQDV�

�����3ODQWDV�GH�WUDWDPLHQWR�GH�DJXD��3ODQWD���\�3ODQWD�����(Q�OD�7DEOD���VH�SUHVHQWDQ�ORV
YDORUHV� GH� GHQVLGDG� ILWRSODQFWyQLFD� KDOODGRV� D� SDUWLU� GHO� DQiOLVLV� GH� ODV� PXHVWUDV
SURYHQLHQWHV� GH� ODV� HQWUDGDV� \� VDOLGDV� GH� ODV� SODQWDV� SRWDELOL]DGRUDV�� 3�� \� 3��� 3XHGH
REVHUYDUVH� TXH� HQ� OD� HQWUDGD� GH� DPEDV� SODQWDV�� 0LFURF\VWLV� DHUXJLQRVD VH� SUHVHQWD� HQ
PD\RU�SURSRUFLyQ�������\��������OXHJR�&KURRPRQDV�VS� �����\�������\�$QDEDHQD�FLUFLQDOLV
����� \� ������ UHVSHFWLYDPHQWH�� (Q� OD� VDOLGD�� OD� SUHVHQFLD� GH� 0LFURF\VWLV� DHUXJLQRVD
GLVPLQX\y�OLJHUDPHQWH�������\������PLHQWUDV�TXH� $QDEDHQD�FLUFLQDOLV DXPHQWy�HQ�Q~PHUR
������\��������SDUD�3��\�3��UHVSHFWLYDPHQWH��3RU�HOOR��VH�HYDOXy�OD�HIHFWLYLGDG�GHSXUDGRUD
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�('��GH�ODV�SODQWDV�GH�WUDWDPLHQWR�PHGLDQWH�VX�FDSDFLGDG�GH�UHWHQHU�FpOXODV�GH�ODV�DOJDV
HVWXGLDGDV�XVDQGR�OD�VLJXLHQWH�H[SUHVLyQ�

(' ���1qFHO�H��1qFHO�V�����1qFHO�H ���
'RQGH� �1qFHO�H \� �1qFHO�V� FRUUHVSRQGH� DO� Q~PHUR� GH� FpOXODV� GH� FDGD� HVSHFLH� DOJDO
GHWHUPLQDGD�D�OD�HQWUDGD�\�D�OD�VDOLGD�GH�ODV�SODQWDV�UHVSHFWLYDPHQWH�
6L� OD� SODQWD� IXQFLRQD� HQ� IRUPD� DGHFXDGD�� D� OD� VDOLGD� GH� OD� SODQWD� HO� Q~PHUR� GH� FpOXODV
GHELHUD�VHU�FHUR��QR�GHWHFWDGR��\�('�HV�LJXDO�D����6L�OD�SODQWD�QR�UHWLHQH�FpOXODV��HO�Q~PHUR
GH�FpOXODV�D�OD�HQWUDGD�\�VDOLGD�GH�SODQWD�VRQ�LJXDOHV�\�('�HV� LJXDO�D�FHUR��(Q�HO�FDVR�GH
DXPHQWDU�HO�Q~PHUR�GH�FpOXODV��('�HV�QHJDWLYR�\�PD\RU�D�PHGLGD�TXH�HO�Q~PHUR�GH�FpOXODV
D� OD� VDOLGD� GH� OD� SODQWD�DXPHQWD��(Q� OD�7DEOD���VH�SUHVHQWD�HO� YDORU�GH�('�SDUD� ODV�GRV
SODQWDV�\�SDUD�FDGD�WLSR�GH�DOJDV�DQDOL]DGDV��3XHGH�REVHUYDUVH�TXH�3��SUHVHQWD�XQ�(' ��
��� SDUD� HO� FDVR� GH� $QDEDHQD� FLUFLQDOLV OR� FXDO� LQGLFD� TXH� HQ� OD� SODQWD� VH� SUHVHQWHQ
FRQGLFLRQHV� IDYRUDEOHV� SDUD� HO� FUHFLPLHQWR� GH� HVWH� WLSR� GH� DOJDV�� SDUD� 0LFURF\VWLV
DHUXJLQRVD�HO� YDORU� GH�(' ������ LQGLFD�HILFLHQFLD� GHO� IXQFLRQDPLHQWR� GHO� �����(Q�3�� VH
REVHUYy�XQ�YDORU�GH�(' ������SDUD�$QDEDHQD�FLUFLQDOLV�SRU�OR�FXDO�OD�SODQWD�WDPELpQ�UHVXOWD
LQHILFLHQWH� HQ� OD� UHWHQFLyQ� DOJDO��PLHQWUDV� TXH� SDUD� 0LFURF\VWLV� DHUXJLQRVD�SUHVHQWD�(' 
������ UHSUHVHQWDQGR� XQ� ���� GH� HILFLHQFLD� GHSXUDWLYD�� (O� UHVWR� GH� ODV� DOJDV� HVWXGLDGDV
SUHVHQWDQ� (' � �� FRQ� HILFLHQFLD� GHO� ����� HQ� DPEDV� SODQWDV� ��� \� ���� (O� DQiOLVLV� GH� ('
UHDOL]DGR� FRQ� HO� Q~PHUR� WRWDO� GH� FpOXODV� LQGLFy� TXH� 3�� SUHVHQWD� XQD� HILFLHQFLD� HQ� OD
GHSXUDFLyQ�GH�±����LQGLFDQGR�SUROLIHUDFLyQ�HQ�HO�Q~PHUR�WRWDO�GH�DOJDV�PLHQWUDV�TXH�HQ�3�
OD�HILFLHQFLD�IXH�PD\RU��DOFDQ]DQGR�XQ�����
(VWD� VLWXDFLyQ� REVHUYDGD� HQ� DOJDV� GH� SRWHQFLDO� WR[LFRJpQLFR� � $QDEDHQD� FLUFLQDOLV� \
0LFURF\VWLV�DHUXJLQRVD��FRQ�XQ�DXPHQWR�HQ�HO�Q~PHUR�GH�FpOXODV�QR�HV�FRLQFLGHQWH�FRQ�OR
HVSHUDGR�VHJ~Q�HO�WUDWDPLHQWR�GH�DJXD�SRU�IORFXODFLyQ�\�VHGLPHQWDFLyQ�MXQWR�FRQ�ILOWUDFLyQ
SRU�DUHQD��OR�FXDO�GHELHUD�UHPRYHU�ODV�FpOXODV�\�UHVWRV�FHOXODUHV�GH�&\DQREDFWHULD��HQ�HVWH
FDVR� OD� IRUPDFLyQ� GH� FRPSXHVWRV� RGRUtIHURV� HQ� FXHUSRV� GH� DJXD� HV� HO� UHVXOWDGR� GH� OD
DFWLYLGDG� ELROyJLFD� GH� EDFWHULDV�� &\DQREDFWHULD�� RWUDV� DOJDV� \� PDFURILWDV� �&DUPLFKDHO� 	
)DOFRQHU�������
/D� GHQVLGDG� DOJDO� GHWHFWDGD�� SULQFLSDOPHQWH� GH� $QDEDHQD� FLUFLQDOLV \� GH� 0LFURF\VWLV
DHUXJLQRVD�� HQFRQWUDGD� HQ� OD� VDOLGD� GH� ODV� SODQWDV� SRWDELOL]DGRUDV� \� OD� SUHVHQFLD� GH
FRPSXHVWRV� RORURVRV� HQ� ODV�PLVPDV� OOHYy� D� HVWXGLDU� ODV�PXHVWUDV� GH� DJXD� GRPLFLOLDULDV
FRPR�SRWHQFLDO�ULHVJR�D�OD�VDOXG�GH�ORV�FRQVXPLGRUHV�

�����$JXD�GRPLFLOLDULD���������$QiOLVLV�)LWRSODQFWyQLFR��(O�DJXD�GHO�HPEDOVH�HV�XWLOL]DGD
SDUD� DEDVWHFHU� GH� DJXD� D� OD� SREODFLyQ�� SUHYLD� SRWDELOL]DFLyQ�� &RQVLGHUDQGR� OD� DOWD
FRQFHQWUDFLyQ� GH� DOJDV� HQFRQWUDGDV�� WDQWR� HQ� HO� HPEDOVH� FRPR� HQ� ODV� VDOLGDV� GH� ODV
SODQWDV�� VH� UHDOL]DURQ� HVWXGLRV� GH� LGHQWLILFDFLyQ� \� FXDQWLILFDFLyQ� GH� &\DQREDFWHULD� HQ
PXHVWUDV�GRPLFLOLDULDV��(Q� OD�7DEOD� �� VH�SUHVHQWDQ� ORV� UHVXOWDGRV� GH� OD� FXDQWLILFDFLyQ� GH
DOJDV�KDOODGDV�HQ����PXHVWUDV�GH�DJXD�GH�UHG�WRPDGDV�HQ�OD�FLXGDG�GH�%DKtD�%ODQFD��/DV
DOJDV� SUHGRPLQDQWHV� HQ� WRGRV� ORV� FDVRV� IXHURQ� $QDEDHQD� FLUFLQDOLV \� 0LFURF\VWLV
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DHUXJLQRVD YDULDQGR� VX� UHODFLyQ� HQWUH� ����������� GHO� WRWDO� GH� PXHVWUDV� DQDOL]DGDV�� 6H
DQDOL]y�OD�UHODFLyQ�H[LVWHQWH�HQWUH� $QDEDHQD�FLUFLQDOLV�0LFURF\VWLV�DHUXJLQRVD HQ�IXQFLyQ�GH
OD� FDQWLGDG� WRWDO� GH� DOJDV� HVWXGLDGDV� �)LJ�� ���� 3XHGH� REVHUYDUVH� TXH� OD� PD\RUtD� GH� ODV
PXHVWUDV�SUHVHQWDQ�XQD�UHODFLyQ�HQWUH�DOJDV�PD\RU�TXH���\�VROR�HQ���PXHVWUDV�OD�UHODFLyQ
IXH�PHQRU�D�XQR��(OOR�FRQILUPD�TXH�HQ�ODV�PXHVWUDV�GH�DJXD�GH�UHG�UHVXOWy�SUHGRPLQDQWH
$QDEDHQD�FLUFLQDOLV��SXGLHQGR�DVt�GHWHUPLQDUVH�XQD�GLVWULEXFLyQ�GHO�WLSR�GH�DOJDV�HQ�IXQFLyQ
GH� OD� GHQVLGDG� ILWRSODQFWyQLFD� WRWDO�� 3DUD� XQ� YDORU� WRWDO�PHQRU� D� ����� FHO�PO �� SUHGRPLQD
$QDEDHQD� FLUFLQDOLV��PLHQWUDV� TXH� VL� HO� UHFXHQWR� HV�PD\RU�� HO� SUHGRPLQLR� FRUUHVSRQGH� D
0LFURF\VWLV�DHUXJLQRVD�
(Q�OD�5HS~EOLFD�$UJHQWLQD�H[LVWHQ�GLVWLQWDV�QRUPDV�TXH�UHJXODQ�OD�FDOLGDG�GHO�DJXD�GH�UHG�
(Q�ODV�PLVPDV�VH�KDFH�UHIHUHQFLD�D�OD�SUHVHQFLD�GH�DOJDV�ILWRSODQFWyQLFDV��$�QLYHO�QDFLRQDO�
HO�&yGLJR�$OLPHQWDULR�$UJHQWLQR� LQGLFD�TXH�HO�DJXD�SRWDEOH�GH�XVR�GRPLFLOLDULR��QR�GHEHUi
FRQWHQHU� VXEVWDQFLDV� R� FXHUSRV� H[WUDxRV� GH� RULJHQ� ELROyJLFR�� RUJiQLFR�� LQRUJiQLFR� R
UDGLDFWLYR�HQ� WHQRUHV� WDOHV�TXH� OD� KDJDQ�SHOLJURVD� SDUD� OD� VDOXG�� $VLPLVPR�� H[SOLFLWD� TXH
GHEHUi� SUHVHQWDU� VDERU� DJUDGDEOH� \� VHU� SUiFWLFDPHQWH� LQFRORUD�� LQRGRUD�� OtPSLGD� \
WUDQVSDUHQWH�
3RU�VX�SDUWH�HQ�OD�3URYLQFLD�GH�%XHQRV�$LUHV��OD�/H\�������UHJXOD�TXH�HQ�HO�DJXD�SRWDEOH�HO
ILWRSODQFWRQ� GHEHUi� HVWDU� DXVHQWH�� &RPR� SXHGH� REVHUYDUVH� DPEDV� QRUPDWLYDV� KDFHQ
UHIHUHQFLD�D�OD�SUHVHQFLD�GH�HOHPHQWRV�DOJDOHV��SHUR�QLQJXQD�GD�SDXWDV�VREUH�FRQWUROHV�GH
OD�SUHVHQFLD�GH�WR[LQDV�DOJDOHV�\�HVSHFtILFDPHQWH�GH�FLDQRWR[LQDV�

�������(QVD\R�GH�WR[LFLGDG�DJXGD��/RV�UHVXOWDGRV�HQFRQWUDGRV�PHGLDQWH� ORV�HVWXGLRV�GH
WR[LFLGDG� DJXGD� UHDOL]DGRV� FRQ� ODV� PXHVWUDV� GH� VXVSHQVLyQ� GH� DOJDV� OLRILOL]DGDV
SURYHQLHQWHV� GH� ODV� PXHVWUDV� GH� DJXD� GH� EHELGD� LQGLFDURQ� UHVXOWDGR� QHJDWLYR�� QR
REVHUYiQGRVH� OD� PXHUWH� GH� QLQJXQR� GH� ORV� DQLPDOHV� WUDWDGRV�� $GHPiV�� QLQJXQR� GH� ORV
DQLPDOHV�PDQLIHVWy�PRGLILFDFLyQ�GH�VX�FRQGXFWD�DOLPHQWDULD�QL�HQ�HO�VXHxR��/D�HYROXFLyQ�HQ
HO� SHVR� FRUSRUDO� GH� ORV� DQLPDOHV� GXUDQWH� OD� H[SHULHQFLD� IXH� VLPLODU� D� OD� GH� ORV� DQLPDOHV
FRQWURO��DO�LJXDO�TXH�HO�DOLPHQWR�FRQVXPLGR��'HO�PLVPR�PRGR�QR�VH�REVHUYDURQ�ORV�VtQWRPDV
WtSLFRV�SURYRFDGRV�SRU�OD�SUHVHQFLD�GH�QHXURWR[LQDV�R�GH�KHSDWRWR[LQDV�GH�FLDQREDFWHULDV�
6L�ELHQ�ORV�HQVD\RV�HQ�UDWRQHV�SXHGHQ�GHWHFWDU�QLYHOHV�GH�WR[LQDV�UHODFLRQDGRV�FRQ�QLYHOHV
GH� WR[LFLGDG� DJXGD� HQ� DQLPDOHV�� HVWRV� HQVD\RV� QR� VRQ� VHQVLEOHV� SDUD� GHWHFWDU
FRQFHQWUDFLRQHV�GH� WR[LQDV�TXH� UHSUHVHQWHQ� ULHVJRV�GH� WR[LFLGDG�FUyQLFD�� /RV�SULQFLSDOHV
VtQWRPDV�REVHUYDGRV�SRU� OD�SREODFLyQ�TXH�FRQVXPLy�HVWH� WLSR�GH�DJXDV� IXHURQ�QiXVHDV�
FHIDOHDV�� JDVWURHQWHULWLV� \� UHDFFLRQHV� DOpUJLFDV� SRU� FRQWDFWR� FRPR� GHUPDWLWLV�� LUULWDFLyQ
RFXODU� H� LQFOXVR� SURFHVRV� DVPiWLFRV�� WRGDV� HOODV� WtSLFDV� GH� OD� LQJHVWLyQ� GH� DJXD� FRQ
FLDQRWR[LQDV�

�������(QVD\RV�ItVLFRV��TXtPLFRV�\�EDFWHULROyJLFRV��(O�DQiOLVLV�PLFURELROyJLFR� UHDOL]DGR
LQGLFy�TXH�HQ�WRGDV�ODV�PXHVWUDV�GRPLFLOLDULDV�HVWXGLDGDV�HO�UHFXHQWR�GH�PLFURRUJDQLVPRV
KHWHUyWURIRV� WRWDOHV� IXH�PHQRU�D�����8)&�PO ����&ROLIRUPHV� WRWDOHV�\� IHFDOHV� UHVXOWDURQ�VHU
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PHQRU� �103����PO���� $VLPLVPR�� QR� VH� GHWHFWy� OD� SUHVHQFLD� QL� GH� (VFKHULFKLD� FROL QL� GH
3VHXGRPRQDV�DHUXJLQRVD HQ� ����PO� GH�PXHVWUD� /DV�PXHVWUDV� DQDOL]DGDV� UHVXOWDURQ� VHU
PLFURELROyJLFDPHQWH�SRWDEOHV��&yGLJR�$OLPHQWDULR�$UJHQWLQR��������
(O�DQiOLVLV� ItVLFR�TXtPLFR� LQGLFy�TXH� ODV�PXHVWUDV�SUHVHQWDEDQ�QLYHOHV�GH�QLWUDWRV��QLWULWRV�
VXOIDWRV�\�FORUXUR�PHQRUHV�D�ORV�Pi[LPRV�SHUPLWLGRV�HQ�ORV�SDUiPHWURV�DQDOL]DGRV�&yGLJR
$OLPHQWDULR�$UJHQWLQR���������$�SHVDU�GH� OD�SRWDELOLGDG�PLFURELROyJLFD�\� ItVLFR�TXtPLFD�DVt
FRPR� OD� DXVHQFLD� GH� WR[LFLGDG� REVHUYDGD� HQ� UDWyQ� HQ� ODV� PXHVWUDV� GH� DJXD� GH� EHELGD
DQDOL]DGDV�� ORV� IORUHFLPLHQWRV�GH�&\DQREDFWHULD� REVHUYDGRV� UHVXOWDURQ� VHU� FRQFRPLWDQWHV
FRQ�HO�IHQyPHQR�GHO�RORU�SHUFLELGR�SRU�OD�SREODFLyQ��3RU�HOOR��VH�DQDOL]DURQ�ORV�FRPSXHVWRV
ELRJpQLFRV�YROiWLOHV�HQ�ODV�PXHVWUDV�GH�DJXDV�GH�OD�]RQD�DIHFWDGD�

�������'HWHFFLyQ�GH�FRPSXHVWRV�ELRJpQLFRV�YROiWLOHV��1XPHURVDV�IXHQWHV�FRQWULEX\HQ�DO
RULJHQ� GH� FRPSXHVWRV� ELRJpQLFRV� RORURVRV� HQ� ORV� FXHUSRV� GH� DJXD�� /DV� &\DQREDFWHULD
SURGXFHQ� XQD� VHULH� GH� FRPSXHVWRV� RUJiQLFRV� YROiWLOHV�� PXFKRV� GH� ORV� FXDOHV� SXHGHQ
FRQWULEXLU�DO�GHWHULRUR�GH�OD�FDOLGDG�GHO�DJXD��([LVWHQ�DPSOLDV�HYLGHQFLDV�TXH�LPSOLFDQ�D�ODV
DOJDV�YHUGH�D]XODGDV�FRPR� LPSRUWDQWHV� IXHQWHV�GH�RORUHV�\� VDERUHV�HQ�HO�DJXD��(Q�HVWH
WUDEDMR�� HO� IXHUWH� RORU�� VHPHMDQWH� DO� �*DPH[DQH�� OOHYy� D� UHDOL]DU� HVWXGLRV� GH� FRPSXHVWRV
YROiWLOHV�H�LQYHVWLJDU�OD�SUHVHQFLD�GH�SHVWLFLGDV�GH�WLSR�RUJDQRFORUDGRV��RUJDQRIRVIRUDGRV�\
FDUEDPDWRV�
(Q�OD�7DEOD���VH�SUHVHQWDQ�ORV�UHVXOWDGRV�REWHQLGRV�PHGLDQWH�HO�DQiOLVLV�GH�ORV�FRPSXHVWRV
YROiWLOHV��7+0��FORURIRUPR��EURPRIRUPR�\�GLEURPRFORURPHWDQR��\�%7(;�HQ�ODV�PXHVWUDV�GH
DJXD�HVWXGLDGDV��/RV�YDORUHV�HQFRQWUDGRV�GH�7+0�\�%7(;� UHVXOWDURQ�VHU�PHQRUHV�D� ORV
YDORUHV�LQIRUPDGRV�FRPR�JXtD�SDUD�DJXD�SRWDEOH��206���������$VLPLVPR��QR�VH�GHWHFWy�OD
SUHVHQFLD�GH�SHVWLFLGDV�RUJDQRFORUDGRV��RUJDQRIRVIRUDGRV�\�FDUEDPDWRV�HQ�QLQJXQD�GH�ODV
PXHVWUDV� HVWXGLDGDV� �PHQRU� DO� OtPLWH� GH� GHWHFFLyQ� GH� �� PJ�� ���PJ��� ��� QJ��
UHVSHFWLYDPHQWH�� $VLPLVPR��D�OD�VDOLGD�GH�3���VH�GHWHFWy�EURPRFLFORKH[DQR������J�O��
(Q� ODV� PXHVWUDV� SURYHQLHQWHV� GH� ODV� SODQWDV� SRWDELOL]DGRUDV� \� GHO� HPEDOVH�� SXGR
GHWHFWDUVH�OD�SUHVHQFLD�GH�JHRVPLQD��HQ�FRQFHQWUDFLyQ�GH����� PJ�O����(VWH�HV�XQ�FRPSXHVWR
YROiWLO�HO�FXDO�UHVXOWD�HO�PiV�IUHFXHQWHPHQWH�DVRFLDGR�D�RORUHV�GHVDJUDGDEOHV�HQ�HO�DJXD�
(V� SURGXFLGR� SRU� DFWLQRP\FHWHV� �*HUEHU�� ����� \� 3HUVVRQ�� ������ \� HQ� PX\� SHTXHxDV
FDQWLGDGHV� HV� UHVSRQVDEOH� GH� FDXVDU� SUREOHPDV�HQ�HO� DJXD��*HRVPLQD�HV�HO� FRPSXHVWR
PiV� IUHFXHQWHPHQWH� HQFRQWUDGR� HQ� FXOWLYRV� SXURV� R� PL[WRV� \� HQ� PXHVWUDV� GH� DJXD
DPELHQWDO� �6ODWHU� 	�%ORFN�� ������ -�WWQHU�� ����� \� 6LOYD� HW� DO�� ������� (V� SRVLEOH� TXH� RWURV
SURGXFWRV� PHWDEyOLFRV� GH� GHJUDGDFLyQ� GH� ODV� DOJDV� YHUGH�D]XODGDV� SXHGDQ� VHU� ORV
FDXVDOHV� GH� OD� DOWHUDFLyQ� GH� OD� FDOLGDG� RUJDQROpSWLFD� HQ� HO� DJXD� �6ODWHU� 	� %ORFN�� ������
6LOYD� HW�� DO� ������� HQFRQWUDURQ� TXH� JHRVPLQD� HV� HO� SULQFLSDO� UHVSRQVDEOH� GH� ORV� RORUHV
GHWHFWDGRV�HQ�DJXD�SRWDEOH�SURYHQLHQWH�GHO�HPEDOVH�&UX]�GH�3LHGUD��6DQ�/XLV�
'XUDQWH� HO� SUHVHQWH� WUDEDMR� VH� FRQVLGHUy� WDPELpQ� RWUD� VXVWDQFLD� GHWHFWDGD� OD� TXH� SXGR
DVLJQDUVH�FRQ�DOWD�VLPLOLWXG�HQ�HO�HVSHFWUR�GH�PDVDV��DO�&RSDHQH��(VWH�FRPSXHVWR��WULFLFOR
�����������GHF���HQH�����GLPHWLO������PHWLOHWLO��HVWHURLVRPHUR���&$6�Q���������������)LJ�����



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR�\�0HGLR�$0ELHQWH
��

(VWUXFWXUDOPHQWH�� FRUUHVSRQGH� D� XQ� WHUSHQRLGH� ��[�� �� ��&�� (O� &RSDHQH� HV� XQ
VHVTXLWHUSHQR� ��[�&�� DLVODGR� GH� GLVWLQWRV� DFHLWHV� HVHQFLDOHV� GH� SODQWDV� VXSHULRUHV
H[yWLFDV��VLQ�HPEDUJR��QR�VH�KDQ�HQFRQWUDGR�UHSRUWHV�GH�DLVODPLHQWR�D�SDUWLU�GH�H[WUDFWRV
GH� FXOWLYRV� GH� DOJDV� YHUGH�D]XOHV� R� DFWLQRP\FHWHV�� $O� HQFRQWUDUVH� HQ� DVRFLDFLyQ� FRQ
*HRVPLQD� VXUJH� OD� SRVLELOLGDG� GH� XQD� YLQFXODFLyQ� PHWDEyOLFD� HQWUH� DPERV� FRPSXHVWRV�
SXGLpQGRVH�YLQFXODU�HQ�IRUPD�SUHOLPLQDU��DO�&RSDHQH�FRPR�XQ�SUHFXUVRU�GH� OD�*HRVPLQD�
2EYLDPHQWH�HVWD�SURSXHVWD� UHTXLHUH�GH�PD\RUHV� LQYHVWLJDFLRQHV��'DGR�TXH� OD�*HRVPLQD
KD� VLGR� DLVODGD� GH� FXOWLYRV� SXURV� GH� DOJDV� HV� LPSUREDEOH� TXH� pVWD� VH� IRUPH� SRU
GHJUDGDFLyQ� H[WUDFHOXODU� \� FRUUHVSRQGHUtD� DGMXGLFDU� VX� RULJHQ� D� XQD� YtD� PHWDEyOLFD� GH
QDWXUDOH]D� R[LGDWLYD� HQ� GRQGH� OD� *HRVPLQD� HV� HO� SURGXFWR� ILQDO� \� OD� GLPHWLO� FHWRQD� XQ
SRVLEOH� SURGXFWR� VHFXQGDULR� �)LJ�� ���� 6L� HO� &RSDHQH� UHVXOWDUD� VHU� XQ� SUHFXUVRU� GH� OD
*HRVPLQD� HVWR� VHUtD� GH� VLJQLILFDWLYD� LPSRUWDQFLD� VX� GHWHFFLyQ� WHPSUDQD�� \D� TXH� OD
JHRVPLQD� RFDVLRQD� VHULRV� WUDVWRUQRV� HQ� OD� FDOLGDG� GHO� DJXD�� WDO� FRPR� RFXUULHVH� HQ� HVWD
RSRUWXQLGDG�

&21&/86,21(6

&RPR�FRQVHFXHQFLDV�GH� ORV�HVWXGLRV�GHVDUUROODGRV��SXGR�FRPSUREDUVH�TXH�HO� IXHUWH� RORU
GHWHFWDGR�HQ�HO�DJXD�GH�UHG�GH� OD�FLXGDG�GH�%DKtD�%ODQFD��HUD�GHELGR�D� OD�SUHVHQFLD�GH
JHRVPLQD�� FRPSXHVWR� YROiWLO� SURGXFLGR� SRU $QDEDHQD� FLUFLQDOLV�� (VWD� HVSHFLH� DOJDO� VH
HQFRQWUy� HQ� WRGDV� ODV� PXHVWUDV� HVWXGLDGDV�� LQFOXVR� HQ� DOJXQDV� GH� HOODV� HQ� DOWDV
FRQFHQWUDFLRQHV��/RV�DQiOLVLV�GH� WR[LFLGDG�DJXGD�HIHFWXDGRV�� LQGLFDURQ�TXH� WDQWR� OD�FHSD
GH�$QDEDHQD� FLUFLQDOLV FRPR� OD� GH�0LFURF\VWLV� DHUXJLQRVD�� KDOODGDV� HQ� ODV�PXHVWUDV�� QR
HUDQ�SURGXFWRUDV�GH�WR[LFLGDG��3RU�RWUD�SDUWH��WDQWR�ORV�DQiOLVLV�EDFWHULROyJLFRV��FRPR�ORV�GH
SHVWLFLGDV� \� ORV� GH� 7+0� \� GH� %7(;� LQGLFDURQ� TXH�� VHJ~Q� HVRV� SDUiPHWURV� HO� DJXD� GH
FRQVXPR� GRPLFLOLDULR� UHVXOWy� PLFURELROyJLFDPHQWH� SRWDEOH� \� FRQ� UHJLVWURV� PHQRUHV� D� ORV
YDORUHV�JXtDV��$VLPLVPR��GH� ORV� UHVXOWDGRV�KDOODGRV� \�GHO� DQiOLVLV�GH� ODV�QRUPDV� OHJDOHV�
VXUJH�TXH�HQ�FXDQWR�D�OD�FDOLGDG�GHO�DJXD�SRWDEOH�HQ�OD�3URYLQFLD�GH�%XHQRV�$LUHV�H[LVWH
XQD�QRWDEOH�GHILFLHQFLD�\�TXH�D�GLFKDV�QRUPDV�VH�OHV�GHEHUtD�PRGLILFDU�OR�UHODFLRQDGR�FRQ
OD�IUHFXHQFLD�GH�PXHVWUHRV�GH�ILWRSODQFWRQ�HQ�ODV�IXHQWHV�GH�SURYLVLyQ��DVt�FRPR�HO�FRQWURO
GH�SUHVHQFLD�GH�RUJDQLVPRV�DOJDOHV�HQ� OD� UHG�GRPLFLOLDULD��DVt�FRPR�DJUHJDUOH� ODV�SDXWDV
UHIHULGDV�DO�FRQWURO�GH�SUHVHQFLD�GH�FLDQRWR[LQDV��HQ� YLUWXG�GH� ORV� ULHVJRV�TXH�VX� LQJHVWD
SXHGHQ�RFDVLRQDU�D�OD�VDOXG�GH�OD�SREODFLyQ�

%,%/,�*5$),$

$3+$��������6WDQGDUG�0HWKRGV�IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU � ��WK�(GLWLRQ�
$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ��:DVKLQJWRQ��'&�
&DUPLFKDHO�:�:�� 	� )DOFRQHU ,�5��� ������ 'LVHDVHV� UHODWHG� WR� IUHVKZDWHU� EOXH�JUHHQ� DOJDO
WR[LQV�� DQG� FRQWURO�PHDVXUHV�� , Q� )DOFRQHU� ,�5�� �(G��� $OJDO� WR[LQV� LQ� VHDIRRG� DQG� GULQNLQJ
ZDWHU�����������$FDGHPLF�3UHVV�
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&DUPLFKDHO�:�:���������7KH�WR[LQV�RI�&\DQREDFWHULD�� 6FLHQWLILF�$PHULFDQ �����������
&DUPLFKDHO�:�: ���������/LYHU�IDLOXUH�DQG�KXPDQ�GHDWKV�DW�D�KDHPRGLDO\VLV�FHQWUH�LQ�%UD]LO�
PLFURF\VWLQV�DV�D�PDMRU�FRQWULEXWLQJ�IDFWRU�� +DUPIXO�$OJDH�1HZV �������
&DUPLFKDHO��:�:���������7KH�&\DQRWR[LQV��$GYDQFHV�LQ�%RWDQLFDO�5HVHDUFK ������������
&KRUXV� ,�� 	�%DUWUDP�-��� ������7KH�&\DQREDFWHULD� LQ�ZDWHU�� $� JXLGH� WR� WKHLU� SXEOLF� KHDOWK
FRQVHTXHQFHV��PRQLWRULQJ�DQG�PDQDJHPHQW��(�	�)1�6SRQ��/RQGRQ�
&RGG�*�$���������%OXH�JUHHQ�DOJDO�WR[LQV��ZDWHU�ERUQH�KD]DUG�WR�KHDOWK��,Q�*ROGLQJ��$�0�%��
1RDK�1��DQG�6WDQZHOO��6PLWK��(GV���:DWHU�DQG�SXEOLF�KHDOWK����������
&RGG�*�$���������&\DQREDFWHULDO�WR[LQV��RFFXUUHQFH��SURSHUWLHV�DQG�ELRORJLFDO�VLJQLILFDQFH�
:DW��6FL��7HFK����� ��������
&RGG�*�$���%HOO�6�*���.D\D�.���:DUG�&�-���%HDWWLH�.�$��	�0HWFDOI�-�6���������&\DQREDFWHULDO
WR[LQV��H[SRVXUH�URXWHV�DQG�KXPDQ�KHDOWK��(XU��-��3K\FRO��������������
&RGLJR�$OLPHQWDULR�$UJHQWLQR � 'H�/D�&DQDOH�\�$VRFLDGRV������
&RRN� :�2��� %HDVOH\� 9�5��� 1RYHOO� 5�$��� 'DKOHP� $�0��� +RRVHU� 6�%��� 0DKPRRG� 1�$�� 	
&DUPLFKHDO�:�:���������&RQVLVWHQW� LQKLELWLRQ�RI�SHULSKHUDO�FKROLQHVWHUDVHV�E\�QHXURWR[LQV
IURP� WKH�)UHVKZDWHU�F\DQREDFWHULXP $QDEDHQD� IORV�DTXDH�� VWXGLHV� RI�GXFNV�� VZLQH��PLFH
DQG�D VWHHU��(QYLURQPHQWDO�7R[LFRORJ\�DQG�&KHPLVWU\� �����������
(FKHQLTXH�5�2��	�*RQ]iOH]�'�2���������/DV�FLDQRILWDV��PLFURDOJDV�FDXVDQWHV�GH�WR[LFLGDG�
5HY��0XVHR ���������
(FKHQLTXH� 5�2��� ������ &\DQRSK\WD� WR[LFDV�� DQWHFHGHQWHV� \� HVWXGLRV� DFWXDOHV� HQ� OD
5HS~EOLFD�$UJHQWLQD��1RWDV�%RWiQLFDV�GH�OD�6RF��$UJ��%RW������
)DOFRQHU� ,�5��������� 3RWHQWLDO� LPSDFW�RQ�KXPDQ�KHDOWK�RI� WR[LF�F\DQREDFWHULDO�� 3K\FRORJLD
��� �����
)DOFRQHU� ,�5��� ������ $OJDO� WR[LQV� DQG� KXPDQ� KHDOWK�� ,Q� +UXEHF� -� �(G��� 7KH� KDQGERRN� RI
HQYLURQPHQWDO�&KHPLVWU\���&���4XDOLW\�DQG�7UHDWPHQW�RI�GULQNLQJ�ZDWHU�,,��������
)DOFRQHU� ,�5�� 	� +XPSDJH� $�5��� ������ 7XPRXU� SURPRWLRQ� E\� F\DQREDFWHULDO� WR[LQV�
3K\FRORJLD�����������
)DUORZ�:�*�������� 5HODWLRQ�RI� FHUWDLQ� IRUPV�RI�DOJDV� WR�GLVDJUHHDEOH� WDVWHV�DQG� RGRXUV�
6FLHQFH �����������
)HUUDUL� /�$��� ������ &URPDWRJUDItD� ]RQDO� \� UHOHYDGR� VHFXHQFLDO� GLIHUHQFLDGR�� %LEOLRWHFD
5REHUWV�$OFRUWD��3RGHU�-XGLFLDO����������
)UDQFLV��*���������3RLVRQRXV�$XVWUDOLDQ�/DNH�� 1DWXUH �����������
*DUFtD� GH� (PLOLDQL� 0�2�� 	� (PLOLDQL� )��� ������ 0RUWDQGDG� GH� JDQDGR� \� DYHV� VLOYHVWUHV
DVRFLDGD�FRQ�XQD�IORUDFLyQ�GH�$QDEDHQD�VSLURLGHV .OHE� 1DWXUD�1HRWURSLFDOLV ������������
*HUEHU�1��1�������� $�YRODWLOH�PHWDEROLWH�RI�DFWLQRP\FHWHV����PHWK\OLVRERUQHRO�� -��$QWLELRW�
��� ��������
*RQ]iOH]�'�0���(FKHQLTXH�5�2��	�6LOYD�+�-���������7R[LFLGDG�\�SURGXFFLyQ�GH�PHWDEROLWRV
YROiWLOHV�HQ�&\DQRSK\WD�R�DOJDV�YHUGH�D]XODGDV�� $FWD�7R[LFRO��$UJHQW�����������
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+UXGH\�6�(���.HQHILFN�6��/���/DPEHUW�/��:���.RWDN�%��*����3UHSDV�(��(��DQG�+ROPHV�&��+��)�
%��� ������6RXUFHV�RI�XQFHUWDLQW\� LQ�DVVHVVLQJ� WKH�KHDOWK� ULVN�RI�&\DQREDFWHULDO�EORRPV� LQ
GULQNLQJ�ZDWHU�VXSSOLHV ��3URF��)LUVW�,QWHUQDW��6\PS��'HW��0HWK��&\DQRE��7R[LQV������
-RFKLPVHQ� (�0��� &DUPLFKDHO�� :�:��� $Q�� -��� &DUGR�� '�0��� &RRNVRQ�� 6�7��� +ROPHV�� 0��
%HUQDUGHWH�GH�&��$QWXQHV��'�$���GH�0HOR�)LOKR��7�0���/\UD��9���6SLQHOOL�7��%DUUHWR��6�0�)�2��
$]HYHGR��6�7��	�-DUYLV�:�5���������/LYHU�IDLOXUH�DQG�GHDWK�DIWHU�H[SRVXUH�WR�PLFURF\VWLQV�DW
D�KHPRGLDO\VLV�FHQWHU�LQ�%UD]LO��1��(QJO��-��0HG� �������������
-�WWQHU��)��� ������%LRFKHPLVWU\� RI� ELRJHQLF� RII�IODYRXU� FRPSRXQGV� LQ� VXUIDFH�ZDWHUV�� :DW�
6FL��7HFK��������������
/H\��������0DUFR�UHJXODWRULR�SDUD� OD�SUHVWDFLyQ�GH� ORV�VHUYLFLRV�S~EOLFRV�GH�SURYLVLyQ�GH
DJXD�SRWDEOH�\�GHVDJ�HV�FORDFDOHV�HQ�OD�3URYLQFLD�GH�%XHQRV�$LUHV�
0RIIDW�$� 	�&ODUNH�V��������,VRODWLRQ�DQG�LGHQWLILFDWLRQ�RI�GUXJV�� ��(G��3KDUPDF�3UHVV�
2GULR]ROD�� (��� %DOODEHQH�� 1�� \� 6DODPDQFR� $��� ������ ,QWR[LFDFLyQ� HQ� JDQDGR� ERYLQR� SRU
DOJDV�YHUGH�D]XODGDV��5HYLVWD�$UJHQWLQD�GH�0LFURELRORJtD ������������
3HUVVRQ�3��(�������� 0XGG\�RGRXU�LQ�ILVK�IURP�K\SHUWKURSKLF�ZDWHUV�� 'HY��+\GURELRO���������
����
3L]]RORQ�/����������,PSRUWDQFLD�GH�ODV�FLDQREDFWHULDV�FRPR�IDFWRU�GH�WR[LFLGDG�HQ�ODV�DJXDV
FRQWLQHQWDOHV�� ,QWHUFLHQFLD ������������
3L]]RORQ� /��� 7UDFDQQD� %��� 3UyVSHUL� &�� 	� *XHUUHUR� -�0��� ������ &\DQREDFWHULDO� EORRPV� LQ
DUJHQWLQHDQ�LQODQG�ZDWHUV��/DNHV�	�5HVHUYRLU��5HVHDUFK�DQG�0DQDJHPHQW �����������
5HSDYLFK�:��0��6RQ]RJQL�:��&��6WDQGULGJH�-��+���:HGHSKRO�5��(��	�0HLVQHU��/��(��������
\DQREDFWHULD��EOXH�JUHHQ�DOJDH��LQ�:LVFRQVLQ�ZDWHUV��DFXWH�DQG�FKURQLF�WR[LFLW\�� :DW��5HV�
������������
5LQJXHOHW� 5�$�� 2OLYLHU� 6�5�� *XDUUHUD� 6�$�� 	� $UDPEXUX� 5�+�� ������ 2EVHUYDFLRQHV� VREUH
DQWRSODQFWRQ� \� PRUWDQGDG� GH� SHFHV� HQ� OD� /DJXQD� GHO� 0RQWH� �%XHQRV� $LUHV�� 5HS~EOLFD
$UJHQWLQD�� 1RWDV�0XV��/D�3ODWD ��� ������
6LOYD� -�+��� /XFR� -��0���*RQ]iOH]�'�0�� 	� %DXGLQR�2�0��� ������ 'HWHFFLyQ� GH� FRPSXHVWRV
ELRJpQLFRV�YROiWLOHV�HQ�XQ�ODJR�HXWUyILFR�GH�6DQ�/XLV�$UJHQWLQD ��$FWD�7R[LFRO��$UJHQW��������
���
6ODWHU�*�3��	�%ORFN�9�������� 9RODWLOH�FRPSRXQGV�RI�WKH�&\DQRSK\FHDH��$�UHYLHZ��:DW��6FL�
7HFK� ������������
8WHUP|KO�� +��� ������ 9HUYRONRPPXQJ� GHU� TXDQWLWDWLYH� 3K\WRSODQNWRQ� 0HWKRGLN�� 0LWW�� ,QW�
9HUHLQ��/LPQRO� ��������
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7DEOD� ��� $OJDV� SUHVHQWHV� HQ�PXHVWUDV� ���� \� ���� GHO� HPEDOVH� 3DVR� GH� ODV� 3LHGUDV�� /RV
YDORUHV�VH�H[SUHVDQ�HQ�1��GH�FpOXODV�SRU�PLOLOLWUR�\�SRUFHQWDMH�
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	RESULTADOS Y DISCUSIÓN
	Donde (N(cel)e y (N(cel)s corresponde al número de células de cada especie algal determinada a la entrada y a la salida de las plantas respectivamente.

	Planktosphaeria gelatinosa
	ED
	-0.20
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