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0DUtD�3tD�'L�1DQQR��*DEULHOD�&RUGRQ��/HRQDUGR�'L�3DROR��/HRQDUGR�0XUUXQL��\�*XVWDYR�&XUXWFKHW�����

B /DERUDWRULR�GH�$QiOLVLV�$PELHQWDO��(VFXHOD�GH�&LHQFLD�\�7HFQRORJtD��8QLYHUVLGDG�1DFLRQDO�GH
*HQHUDO�6DQ�0DUWtQ��$YGD��*UDO�3D]�HQWUH�&RQVWLWX\HQWHV�\�0LJXHOHWHV�� 4XRQVHW�����7HO�������������
�����LQWHUQR�����
H &21,&(7�
(PDLO��JFXUXFKH#XQVDP�HGX�DU

0DUtD�3tD�'L�1DQQR� %HFDULD�GH�,QYHVWLJDFLyQ�GH�OD�(VFXHOD�GH�&LHQFLD�\�7HFQRORJtD���(VWXGLDQWH�DYDQ]DGD
GH�/LF�HQ�$QiOLVLV�$PELHQWDO��5HDOL]D� WUDEDMRV�GH� LQYHVWLJDFLyQ� HQ� WHPiWLFDV�GH�ELRUUHPHGLDFLyQ�GH� VLWLRV
FRQWDPLQDGRV�FRQ�PHWDOHV�\�GH�ELROL[LYLDFLyQ��$XWRUD�GH�FRPXQLFDFLRQHV�D�FRQJUHVRV�\�DUWtFXORV�HQ�UHYLVWDV
GH�GLYXOJDFLyQ��$X[LOLDU�GRFHQWH�GH�OD�816$0��(�PDLO��GLQDQQR#GDWD���FRP
*DEULHOD�&RUGRQ��(VWXGLDQWH�DYDQ]DGD�GH�/LF�HQ�$QiOLVLV�$PELHQWDO��5HDOL]D�WUDEDMRV�GH�LQYHVWLJDFLyQ�HQ�HO
,148,0$(�� 8%$�� VREUH� VWUHVV� HQ� YHJHWDOHV� GHELGR� D� FRQWDPLQDFLyQ� HQ� VXHORV�� (�PDLO�
JDELFRUGRQ#\DKRR�FRP�DU
/HRQDUGR�'L�3DROR� (VWXGLDQWH�DYDQ]DGR�GH�/LF�HQ�$QiOLVLV�$PELHQWDO��%HFDULR�GHO�,1$��UHDOL]D�HVWXGLRV�GH
HYDOXDFLRQ�GH�LPSDFWR�GH�REUDV�KLGUDXOLFDV�HQ�FRUULHQWHV�GH�DJXD��(�PDLO��OHRGLSDROR#\DKRR�FRP�DU
/HRQDUGR� 0XUUXQL�� (VWXGLDQWH� DYDQ]DGR� GH� /LF�HQ� $QiOLVLV� $PELHQWDO�� %HFDULR� GH� ,QYHVWLJDFLyQ� GH� OD
(VFXHOD�GH�&LHQFLD�\�7HFQRORJtD��5HDOL]D�HVWXGLRV�GH�GHWHUPLQDFLyQ�GH�FRQWDPLQDQWHV�DWPRVIpULFRV��$XWRU
GH� FRPXQLFDFLRQHV� D� FRQJUHVRV� \� DUWtFXORV� HQ� UHYLVWDV� GH� GLYXOJDFLyQ�� $X[LOLDU� GRFHQWH� GH� OD� 816$0�
(�PDLO��OHRPXUUXQL#KRWPDLO�FRP
*XVWDYR�&XUXWFKHW��'RFWRU�HQ�&LHQFLDV�([DFWDV�GH�OD�)DFXOWDG�GH�&LHQFLDV�([DFWDV�81/3��(VSHFLDOL]DGR�HQ
ELRWHFQRORJtD��,QYHVWLJDGRU�$GMXQWR�VLQ�GLUHFWRU�GHO�&21,&(7��'LUHFWRU�GH�SUR\HFWR�\�3URIHVRU�HQ�OD�(VFXHOD
GH� &LHQFLD� \� 7HFQRORJtD� 816$0�� &RDXWRU� GH� ��� SXEOLFDFLRQHV� LQWHUQDFLRQDOHV� \� QXPHURVDV
FRPXQLFDFLRQHV� D� FRQJUHVRV� QDFLRQDOHV� HQ� LQWHUQDFLRQDOHV� HQ� WHPDV� UHODFLRQDGRV� FRQ� ELROL[LYLDFLyQ� \
ELRUHPHGLDFLyQ�DVt�FRPR�GRFHQFLD�XQLYHUVLWDULD��$FWXDOPHQWH�FRRUGLQDGRU�GH�ODV�DFWLYLGDGHV�GHO�SUR\HFWR�GH
H[WHQVLyQ�0HJDSLODV�������(�PDLO��JFXUXFKH#XQVDP�HGX�DU

3DODEUDV�FODYH� $FLGLWKLREDFLOOXV��FURPR�9,���OLVtPHWURV��UHPHGLDFLyQ��LQPRYLOL]DFLyQ�
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6H� HVWXGLy� OD� UHGXFFLyQ� GH� FURPR�9,�� D� FURPR�,,,�� HQ� XQ� VXHOR� DUWLILFLDOPHQWH� FRQWDPLQDGR� SRU� DFFLyQ
LQGLUHFWD�LQ�VLWX GH��ODV�EDFWHULDV�DXWRWURIDV�$FLGLWKLREDFLOOXV�WKLRR[LGDQV FUHFLGDV�VREUH�D]XIUH�HOHPHQWDO�
3DUD�HOOR�VH�XWLOL]DURQ�OLVtPHWURV�GRQGH�VH�HYDOXy�OD�OL[LYLDFLyQ�GH�FURPR�9,��\�FURPR�,,,��EDMR�FLHUWR�UpJLPHQ
GH�ULHJR�\�GLIHUHQWHV�DJUHJDGRV�VXSHUILFLDOHV�GHO�LQyFXOR�EDFWHULDQR�
/RV� UHVXOWDGRV� REWHQLGRV� PXHVWUDQ� XQ� DOWR� SRUFHQWDMH� GH� UHGXFFLyQ� GH� FURPR�9,�� \� VX� FRQVHFXHQWH
LQPRYLOL]DFLyQ�HQ� ORV�VLVWHPDV� LQRFXODGRV��VXJLULHQGR�JUDQ�SRWHQFLDOLGDG�GHO�SURFHVR�SDUD�ELRUHPHGLDFLyQ
GH�VLWLRV�FRQWDPLQDGRV�

,1752'8&&,Ï1

/D�PD\RU�FDQWLGDG�GHO�FURPR�HQ�HO�PHGLR�DPELHQWH�VH�HQFXHQWUD�HQ� OD� IRUPD�GH�FURPR�,,,���6LQ�HPEDUJR
SXHGHQ�HQFRQWUDUVH�DOWDV�FRQFHQWUDFLRQHV�GH�FURPR�9,��FRPR�UHVXOWDGR�GH�SURFHVRV� LQGXVWULDOHV�FRPR� OD
PLQHUtD��FXUWLGR�GH�FXHURV�\�JDOYDQRSODVWtD�HQWUH�RWURV��&KXDQ����������(O�FURPR�9,��HV�DOWDPHQWH�VROXEOH�HQ
WRGD�FRQGLFLyQ�GH�S+�OR�FXDO�OR�KDFH�PX\�PyYLO�HQ�ORV�HFRVLVWHPDV��DGHPiV�GH�VHU�H[WUHPDGDPHQWH��Wy[LFR
\�FDUFLQyJHQR��JUXSR�$�(3$���(O�FURPR�,,,��HQ�FDPELR�HV�PXFKR�PHQRV�Wy[LFR�\�QR�VXHOH�HVWDU�ELRGLVSRQLEOH
\D�TXH�IRUPD�y[LGRV�H�KLGUy[LGRV�LQVROXEOHV��3RU�OR�WDQWR��HO�SULPHU�SDVR�HQ�HO�WUDWDPLHQWR�GH��XQ�HIOXHQWH�R
XQ�VLWLR�FRQWDPLQDGR�FRQ�FURPR�9,��GHEH�VHU�QHFHVDULDPHQWH�VX�UHGXFFLyQ�D�FURPR�,,,���GLVPLQX\pQGRVH�DVt
VX�WR[LFLGDG�\�PRYLOLGDG�
/D� UHGXFFLyQ� PLFURELROyJLFD� GH� FURPR�9,�� KD� UHFLELGR� HVSHFLDO� DWHQFLyQ� HQ� ORV� ~OWLPRV� DxRV�� GDGD� VXV
SRWHQFLDOHV�EDMRV�FRVWRV�\�FDUDFWHU�GH� WHFQRORJtD� OLPSLD��6LQ�HPEDUJR�� ODV�GLIHUHQWHV�HVSHFLHV�HVWXGLDGDV
FDSDFHV� GH� UHDOL]DU� WDO� UHGXFFLyQ�� JHQHUDOPHQWH� VRQ� KHWHUyWURIDV� \� DQDHUyELFDV� �/RYOH\�� ������ �� OR� FXDO
LPSOLFD��FRQGLFLRQHV�GH�FXOWLYR�VRILVWLFDGDV�\�DJUHJDGR�GH�VXVWUDWRV�RUJiQLFRV�TXH�HQFDUHFHQ�QRWDEOHPHQWH
HO�SURFHVR��/D�SRVLELOLGDG�GH�XWLOL]DU�RUJDQLVPRV�DHUyELFRV�DXWyWURIRV�FRPR�ORV�$FLGLWKLREDFLOOXV SXHGH�VHU
XQD�DOWHUQDWLYD�DWUDFWLYD�SDUD�LPSOHPHQWDU�SURFHVRV��UREXVWRV�\�GH�EDMR�FRVWR��%ULHUOH\��������
7UDEDMRV�SUHYLRV�VREUH�UHGXFFLyQ�GH�FURPR�9,��HQ�HIOXHQWHV�DFXRVRV�FRQ�$FLGLWKLREDFLOOXV �9LHUD��������KDQ
PRVWUDGR�XQD�EXHQD�SHUIRUPDQFH�GHO�SURFHVR��DXQTXH�D~Q�QR�KDQ�VLGR�UHDOL]DGRV�WUDEDMRV�VREUH�VXHORV�
(Q�HVWH�WUDEDMR�VH�HYDO~D�OD�FDSDFLGDG�GH�UHGXFFLyQ�\�FRQVHFXHQWH�LQPRYLOL]DFLyQ�GH�FURPR�9,��HQ�XQ�VXHOR
FRQWDPLQDGR�DUWLILFLDOPHQWH�FRQ�FURPR�9,��XWLOL]DQGR�$FLGLWKLREDFLOOXV�WKLRR[LGDQV \�D]XIUH�HOHPHQWDO�

/DV�EDFWHULDV�GHO�JpQHUR�$FLGLWKLREDFLOOXV VRQ�*UDP�QHJDWLYDV�TXLPLRDXWyWURIDV��\�DFLGyILODV��DPSOLDPHQWH
XWLOL]DGDV�HQ�SURFHVRV�ELRKLGURPHWDO~UJLFRV�SDUD� OD�UHFXSHUDFLyQ�GH�RUR��FREUH�\�FREDOWR�HQ�YDULDV�SDUWHV
GHO�PXQGR��%ULHUOH\��������
(VWDV�EDFWHULDV�SXHGHQ�REWHQHU�VX�HQHUJtD�D�SDUWLU�GH�OD�FDWiOLVLV�GH�OD�R[LGDFLyQ�GH�FRPSXHVWRV�UHGXFLGRV
GH�D]XIUH��D]XIUH�HOHPHQWDO��VXOIXURV��HWF���XWLOL]DQGR�R[tJHQR�FRPR�DFHSWRU�HOHFWUyQLFR�
(VWD�R[LGDFLyQ�JHQHUD�XQD�VHULH�GH�FRPSXHVWRV�LQWHUPHGLDULRV�FRQ�XQ DOWR�SRGHU�UHGXFWRU��SROLWLRQDWRV���/RV
SROLWLRQDWRV�SXHGHQ�FRQWLQXDU�VLHQGR�R[LGDGRV��WDQWR�PLFURELDQD�FRPR�TXtPLFDPHQWH��REWHQLpQGRVH�FRPR
SURGXFWR�ILQDO��iFLGR�VXOI~ULFR��6WHXGHO���������4XLQWDQD��������



����&RQJUHVR�$UJHQWLQR�GH�6DQHDPLHQWR��\�0HGLR�$PELHQWH
���DO����GH�6HSWLHPEUH�GH�����

�

6���2� ��+�2�Æ 6Q�62���� ��+�

UHDFFLyQ�VREUH�OD�VXSHUILFLH VH�OLEHUDQ�D�VROXFLyQ

6Q�62���� ��2� ��+�2�Æ 62�
�� ��+�

(FXDFLRQHV���\����2EWHQFLyQ�GH�HQHUJtD�SRU�$FLGLWKLREDFLOOXV�WKLRR[LGDQV�

/RV�PHGLRV�iFLGR�UHGXFWRUHV�DVt� IRUPDGRV�KDQ�VLGR�XWLOL]DGRV�HQ�FXOWLYRV�GH�$FLGLWKLREDFLOOXV� WKLRR[LGDQV
�$�W��� SDUD� FRQVHJXLU� OD� UHGXFFLyQ� GH� GLIHUHQWHV� VXVWDQFLDV� R[LGDQWHV�� WDOHV� FRPR� PDQJDQHVR�,9��
YDQDGLR�9���KLHUUR�,,,��\�FURPR�9,���%ULDQG���������&XUXWFKHW�������2OLYHU��������

6Q�62���� ��&U�2�
�� ��+� Æ &U�� ��+�2���62�

�� ��+�2
(FXDFLRQ����5HGXFFLyQ�GH�&U�9,��SRU�ORV�SROLWLRQDWRV�JHQHUDGRV�HQ�OD�R[LGDFLyQ�GH�D]XIUH�SRU��$�W�

0$7(5,$/(6�<�0e72'26

�0LFURRUJDQLVPRV
6H�XWLOL]y�OD�FHSD�$FLGLWKLREDFLOOXV�WKLRR[LGDQV '60��������/D�PLVPD�VH�PDQWLHQH�UXWLQDULDPHQWH�HQ�FXOWLYRV
OtTXLGRV�XWLOL]DQGR�PHGLR��.���1+���62� ��J�/��.�+32� ����J�/��0J62���+�2�����J�/��.&O�����J�/��&D�12���
����� J�/�� S+�  � ������ FRQ� ���P�Y� GH� D]XIUH� HOHPHQWDO� FRPR� IXHQWH� GH� HQHUJtD�� 6H� FXOWLYDURQ� D� ��q FRQ
DJLWDFLyQ�SRU�EXUEXMHR�GH�DLUH�

�/LVtPHWURV
/RV�VLVWHPDV�IXHURQ�FRQVWUXLGRV�XWLOL]DQGR�ERWHOODV�SOiVWLFDV��3(7��GH������P/�GH�FDSDFLGDG��/RV�PLVPRV
IXHURQ�OOHQDGRV�FRQ�XQ�VXHOR�DJUtFROD��KRUL]RQWH�$������J���DUHQD������J��\�JUDYD�����J���YHU�ILJXUD�����/RV
OLVtPHWURV� IXHURQ� FXELHUWRV� HQ� OD� SDUWH� VXSHULRU� SDUD� HYLWDU� HYDSRUDFLyQ�� (O� S+� LQLFLDO� GHO� VXHOR� �PHGLGR
XWLOL]DQGR�XQD�UHODFLyQ�������GH�VXHOR��VROXFLyQ�GH�FORUXUR�GH�FDOFLR������0�� IXH�GH������(O�VXHOR�SUHVHQWy
HVWUXFWXUD�PLJDMRVD��WH[WXUD�DUFLOOR�OLPRVD������P�P�GH�DJXD��GHQVLGDG�DSDUHQWH�GH������J�FP� \�XQD�JUDQ
FDSDFLGDG�GH�DPRUWLJXDFLyQ�GH�S+�KDFLD�YDORUHV�iFLGRV� �E ����PPRO�+��/�XS+�� /D�GHWHUPLQDFLyQ�GH� ODV
FDUDFWHUtVWLFDV�GHO�VXHOR�VH�UHDOL]y�GH�DFXHUGR�D�OR�HVWDEOHFLGR�SRU�HO�8�6��*HRORJLFDO�6HUYLFH�

)LJXUD���)RWRJUDItD�GH�ORV�OLVtPHWURV
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$O�VXHOR�GH�DOJXQRV�GH�ORV�OLVtPHWURV�VH�OH�LQFRUSRUDURQ�����J�.�&U�2� HQ�IRUPD�VXSHUILFLDO��6H�LQRFXODURQ�ORV
PLVPRV�FRQ�GLIHUHQWHV�FDQWLGDGHV�D]XIUH�HOHPHQWDO� FRORQL]DGR� FRQ�$�W��� SURYHQLHQWHV� GH� FXOWLYRV� HQ� IDVH
H[SRQHQFLDO�WDUGtD�GH�FUHFLPLHQWR�UHDOL]DGRV�HQ�IUDVFRV�FRQ�DLUHDFLyQ�IRU]DGD��$�ORV�FRQWUROHV�HVWpULOHV�VH
LQFRUSRUy� LJXDO� FDQWLGDG�GH�D]XIUH� VLQ� FRORQL]DU�� (O� D]XIUH� IXH�DxDGLGR�HQ� OD� SDUWH� VXSHUILFLDO� GHO� VXHOR� \
PH]FODGR�VXDYHPHQWH�FRQ�XQD�HVSiWXOD��GDGR�TXH�VLHQGR�ORV�PLFURRUJDQLVPRV�XWLOL]DGRV�DHURELRV�HVWULFWRV�
UHTXLHUHQ�R[tJHQR�\�DGHPiV�HO�DJUHJDGR�VXSHUILFLDO��QR�KRPRJpQHR��HV�PiV�VHQFLOOR�HQ�HO�FDPSR�\D�TXH�QR
UHTXLHUH�PRYLPLHQWR�GH�VXHORV�

3URWRFROR�H[SHULPHQWDO�

/LVtPHWUR &RQWHQLGR
� 6XHOR���GLFURPDWR������J�
� 6XHOR���GLFURPDWR������J����D]XIUH�LQRFXODGR����J�
� 6XHOR���GLFURPDWR������J����D]XIUH�HVWpULO����J�
� 6XHOR���GLFURPDWR������J����D]XIUH�LQRFXODGR�����J�
� 6XHOR���GLFURPDWR������J����D]XIUH�HVWpULO�����J�
� 6XHOR���D]XIUH�LQRFXODGR�����J�

/D�H[SHULHQFLD� WXYR�XQD�GXUDFLyQ�GH����GtDV��SXQWR�D�SDUWLU�GHO�FXDO�GHMy�GH�REVHUYDUVH�FURPR��9,��HQ�HO
OL[LYLDGR��(O� ULHJR�GH� ORV� OLVtPHWURV�FRQVLVWLy�HQ�����P/�GH�DJXD�GHVWLODGD�SRU�VHPDQD�� UHSDUWLGRV�HQ�GRV
ULHJRV�GH����P/�\�XQR�GH����P/��3HULyGLFDPHQWH�VREUH�HO�OL[LYLDGR�VH�PLGLy�HO�YROXPHQ�\�VH�GHWHUPLQDURQ
S+��VXOIDWRV�\�FURPR�9,���(Q�DOJXQDV�PXHVWUDV�VH�UHDOL]DURQ�DQiOLVLV�SDUD�GHWHUPLQDU�FURPR�WRWDO�
(O�S+�VH�PLGLy�XWLOL]DQGR�XQ�HOHFWURGR�GH�YLGULR�FRPELQDGR��ORV�VXOIDWRV�PHGLDQWH�XQ�PpWRGR�WXUELGLPpWULFR
�SUHFLSLWDFLyQ�GH�%D62����HO�FURPR�9,��SRU�HO�PpWRGR�FRORULPpWULFR�GH�GLIHQLOFDUED]LGD� \� HO� FURPR� WRWDO� VH
PLGLy�GH�OD�PLVPD�IRUPD�OXHJR�GH�R[LGDU�HO�FURPR�,,,��FRQ�.0Q2� HQ�PHGLR�iFLGR�D�����&��$3+$�$::$�
������
/XHJR�GH�ILQDOL]DGD�OD�H[SHULHQFLD�VH�WRPDURQ�PXHVWUDV�GH�VXHOR�D�GLIHUHQWHV�DOWXUDV�GH�ORV�OLVtPHWURV�SDUD
HYDOXDU� OD� FDQWLGDG� GH� FURPR�9,�� \� FURPR� WRWDO� UHWHQLGR� �HQ� OD� SDUWH� VXSHUILFLDO�� LQWHUPHGLD� H� LQIHULRU� GHO
OLVtPHWUR��HVSDFLDQGR�ODV�PXHVWUDV�XQRV���FHQWtPHWURV�HQWUH�Vt���3DUD�HOOR�VH�UHDOL]y�XQD�H[WUDFFLyQ�HQ�IUtR
GXUDQWH����KRUDV�FRQ�+�62�� ����0�D�XQ�JUDPR�GH�VXHOR��FRQWLQXiQGRVH�FRQ�ODV�GHWHUPLQDFLRQHV�VREUH�HO
H[WUDFWR�VHJ~Q�OR�GHVFULSWR�SUHYLDPHQWH�
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/D�FRQFHQWUDFLyQ�GH�FURPR�9,��\�OD�FDQWLGDG�WRWDO�DFXPXODGD�HQ�HO�OL[LYLDGR�VH�PXHVWUD�HQ�ORV�VLJXLHQWHV
JUiILFRV�

)LJXUD����&URPR�9,��WRWDO�\�FRQFHQWUDFLRQHV�GHO�PLVPR�HQ�HO�OtTXLGR�OL[LYLDGR��/DV�UHIHUHQFLDV�VRQ�ODV
PLVPDV�SDUD�DPERV�JUiILFRV�

6H�REVHUYD�XQD�QRWDEOH�UHGXFFLyQ�GH�OD�FDQWLGDG�GH�FURPR�OL[LYLDGD�HQ�ORV�VLVWHPDV�FRQ�DJUHJDGR�GH�D]XIUH
LQRFXODGR�FRQ�UHVSHFWR�D�ORV�FRQWUROHV�HVWpULOHV��(Q�GLFKRV�VLVWHPDV�D�ORV�TXH�VH�DJUHJy�D]XIUH�FRORQL]DGR
FRQ�$�W� OD�FDQWLGDG�WRWDO�GH�FURPR�9,��TXH�OL[LYLD�HV�GH�����\�����PJ��UHSUHVHQWDQGR�XQ�����\�������GHO�WRWDO

&RQFHQWUDFLyQ�GH�&URPR�9,��HQ�HO�OL[LYLDGR��SSP�
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DJUHJDGR�� UHVSHFWLYDPHQWH��PLHQWUDV� TXH� HQ� ORV� VLVWHPDV� D� ORV� TXH� VH� DJUHJy� LJXDO� FDQWLGDG� GH� D]XIUH
HVWpULO�\�HQ�HO�FRQWURO�VLQ�D]XIUH�DJUHJDGR�OL[LYLDQ������������\������PJ�GH�FURPR�9,���������������\��������GHO
WRWDO�DJUHJDGR��UHVSHFWLYDPHQWH�

6LVWHPD 3RUFHQWDMH�GH�UHWHQFLyQ�GH
FURPR����

&RQFHQWUDFLyQ�Pi[LPD�GH�FURPR��9,��HQ
HO�OL[LYLDGR��SSP�

���&U� ����� �����
���&U����6�LQRF� ����� ����
���&U����6�HVW� ���� �����
���&U�����6�LQRF� ���� �����
���&U�����6�HVW� ���� �����
�����6�LQRF� ���QR�IXH�FRQWDPLQDGR� �

7DEOD����PJ�WRWDOHV��\�FRQFHQWUDFLRQHV�Pi[LPDV�GH�FURPR�9,���HQ�HO�OL[LYLDGR�

$�VX�YH]�ODV�FRQFHQWUDFLRQHV�GH�FURPR�9,��DOFDQ]DGDV�HQ�ORV�OL[LYLDGRV�IXHURQ�FRQVLGHUDEOHPHQWH�PHQRUHV
HQ� ORV� VLVWHPDV� LQRFXODGRV� TXH� HQ� ORV� FRQWUROHV� UHVSHFWLYRV�� 6H� REVHUYD� XQD� UiSLGD� PRYLOL]DFLyQ� GHO
FURPR�9,��HQ�ORV�VLVWHPDV�HVWpULOHV��FRQ�XQ�SLFR�Pi[LPR�GH�FRQFHQWUDFLyQ�HQWUH�ORV����\����GtDV��PLHQWUDV
TXH�HQ�ORV�VLVWHPDV�LQRFXODGRV��OD�IRUPD�GH�ODV�FXUYDV�VXJLHUH�DFWLYLGDG�GH�UHGXFFLyQ�LQ�VLWX \�VRVWHQLGD�HQ
HO� WLHPSR��3XHGH�SDUHFHU� H[WUDxR�TXH�EDFWHULDV�DFLGyILODV�H[WUHPDV�FRPR�HVWDV� �S+�ySWLPR�DOUHGHGRU�GH
������PDQWHQJDQ� VX� DFWLYLGDG�HQ� XQ VXHOR� FHUFDQR� D� OD� QHXWUDOLGDG�� SHUR� VH� KD� GHPRVWUDGR� HQ� HVWXGLRV
SUHYLRV� FDSDFLGDG� GHO�$�W� GH� FUHFHU� VREUH� D]XIUH� HOHPHQWDO� \� JHQHUDU� SROLWLRQDWRV� D~Q� KDVWD� S+� �� �ORV
FXDOHV�VH�HVWDELOL]DQ�HQ�S+�QHXWUR�D�DOFDOLQR���2OLYHU�������\�DGHPiV�KD\�TXH�WHQHU�HQ�FXHQWD�TXH�HQ�HO
HQWRUQR�GHO�ELRILOP EDFWHULDQR�VREUH�HO�D]XIUH� ODV�FRQGLFLRQHV�SXHGHQ�VHU�EDVWDQWH�GLIHUHQWHV�DO�SURPHGLR
GHO�VXHOR�
/D�FRQFHQWUDFLyQ�GH�FURPR�,,,��HQ�HO�OL[LYLDGR��GDWRV�QR�PRVWUDGRV��QXQFD�IXH�GHWHFWDEOH��SRU�OR�WDQWR�WRGR�HO
FURPR�TXH�OL[LYLD�HV�FURPR�9,���OR�TXH�LQGLFD�LQPRYLOL]DFLyQ�GHO�&URPR�,,,��GHQWUR�GH�ORV�VLVWHPDV��(O�S+�GH
ORV� OL[LYLDGRV� GH� WRGRV� ORV� VLVWHPDV� VH�PDQWXYLHURQ� HQWUH� ���� \� ����� UDQJR� HQ� HO� FXDO� HV� GH� HVSHUDU� OD
SUHFLSLWDFLyQ�GH�KLGUy[LGRV��VXOIDWRV�H�KLGUR[RVXOIDWRV�GH�FURPR�,,,��
(O� FRQWURO� VLQ� DJUHJDGR� GH� D]XIUH� HYLGHQFLD� XQD� UHGXFFLyQ� EDVDO� GH� FURPR�9,�� GH� DOUHGHGRU� GH� �� ��
SUREDEOHPHQWH�GHELGD�DO�FRQWHQLGR�GH�PDWHULD�RUJiQLFD�GHO�VXHOR�
6L� ELHQ� VH� SXHGH� FRQVLGHUDU� XQD� DFFLyQ� EDFWHULDQD� SRU� HO� HIHFWR� SURGXFLGR� VREUH� HO� FURPR�9,��� QR� VH
REVHUYy� DFLGLILFDFLyQ� GH� ORV� OL[LYLDGRV� GXUDQWH� HO� H[SHULPHQWR�� (VWR� SRGUtD� VHU� DWULEXLEOH� D� OD� FDSDFLGDG
EXIIHU�GHO�VXHOR�\�OD�QDWXUDOH]D�DOFDOLQD�GH�OD�DUHQD�\�JUDYD�XWLOL]DGDV�
(O�VLVWHPD�LQRFXODGR�FRQ���������GH�D]XIUH�FRQ�UHVSHFWR�DO�VXHOR�RUJiQLFR�PXHVWUD�XQD�PD\RU�UHGXFFLyQ�\
UHWHQFLyQ�GHO� FURPR�9,�� TXH�HO� VLVWHPD� LQRFXODGR� FRQ� ����� (Q� HVWH� VLVWHPD� ����� SXHGHQ� KDEHU� H[LVWLGR
OLPLWDFLRQHV�HQ�OD�WUDQVIHUHQFLD�GH�JDVHV�\�DJXD�KDFLD�HO�ELRILOP EDFWHULDQR�
/D�FDQWLGDG�GH�VXOIDWR��PJ�WRWDOHV��OL[LYLDGD�QR�PXHVWUD�XQD�UHODFLyQ�LQHTXtYRFD�FRQ� OD�FDQWLGDG�GH�D]XIUH
DJUHJDGR� QL� FRQ� OD� SUHVHQFLD� GH� PLFURRUJDQLVPRV�� (VWH� KHFKR� SRGUtD� VHU� H[SOLFDGR� VXSRQLHQGR� OD
SUHFLSLWDFLyQ�GH� VXOIDWRV� R�KLGUR[RVXOIDWRV�GH� FURPR�,,,�� FX\D� H[LVWHQFLD� VH� FRPSUREDUi� SRU� GLIUDFFLyQ� GH
UD\RV�;�
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(Q� OD� GHWHUPLQDFLyQ� GH� FURPR� UHPDQHQWH� HQ� ORV� VXHORV� QR� VH� GHWHFWD� FURPR�9,�� HQ� QLQJXQD� DOWXUD�
UHVXOWDQGR�TXH�HO�FURPR�9,��QR�UHGXFLGR�KD�OL[LYLDGR�WRWDOPHQWH��3RU�RWUD�SDUWH��YHU�PiV�DUULED��HO�FURPR�,,,�
IRUPDGR�VH�LQPRYLOL]D�WRWDOPHQWH�
/DV�FRQFHQWUDFLRQHV�GH�FURPR�,,,���VH�PXHVWUDQ�VROR���VLVWHPDV�D�PRGR�LOXVWUDWLYR��HQ�PJ�FURPR��.J�VXHOR
VH�PXHVWUDQ�HQ�HO�VLJXLHQWH�JUiILFR�

)LJXUD����&URPR�,,,��UHPDQHQWH�HQ�HO�VXHOR�GH�ORV�OLVtPHWURV�

6H� SXHGH� DSUHFLDU� XQD� PX\� VXSHULRU� UHGXFFLyQ� H� LQPRYLOL]DFLyQ� HQ� HO� VLVWHPD� FRQ� DJUHJDGR� GH� D]XIUH
LQRFXODGR� FRQ� UHVSHFWR� D� ORV� FRQWUROHV� HVWpULOHV� FRQ� \� VLQ� D]XIUH�� 'LFKD� UHGXFFLyQ� VH� PDQLILHVWD
GLUHFWDPHQWH�HQ�ORV�SULPHURV�FHQWtPHWURV�GHO�VXHOR��UHVXOWDGR�OyJLFR��GDGR�TXH�HO�SURFHVR�GH�IRUPDFLyQ�GH
SROLWLRQDWRV�HV�DHUyELFR��\�DPERV��FRQWDPLQDQWH�\�D]XIUH��IXHURQ�DJUHJDGRV�VREUH�OD�VXSHUILFLH�GH�PDQHUD
GH�VLPXODU�XQ�SRVLEOH�SURFHVR�³UHDO´��(Q�HVWH�FDVR��H[LVWH�XQD�YHQWDMD�DGLFLRQDO��GDGR�TXH�OXHJR�GH�ORJUDU�OD
UHGXFFLyQ�GHO�FURPR�9,���HO�FURPR�,,,��UHPDQHQWH�VH�SRGUtD�H[WUDHU�FRQ�OD�UHPRFLyQ�GH�XQD�FDSD�VXSHUILFLDO�
6H� DSUHFLD� DGHPiV� FODUDPHQWH� FRPR� VH�PLWLJD� OD�PLJUDFLyQ� GHO� FURPR� KDFLD� ORV� KRUL]RQWHV� LQIHULRUHV� \
SRVLEOHV�DFXtIHURV�

&21&/86,21(6

(O�DJUHJDGR�GH�D]XIUH� LQRFXODGR�FRQ�$�W� D�XQ VXHOR�FRQWDPLQDGR�FRQ�GLFURPDWR� �DO�PHQRV�KDVWD����PJ
FURPR�9,��.J� VXHOR�� IDYRUHFH� OD� UHGXFFLyQ� H� LQPRYLOL]DFLyQ� GHO� FURPR�9,��� (Q� HVWD� H[SHULHQFLD�PHMRUD� OD
UHWHQFLyQ�HQ�XQ�����UHVSHFWR�GH�XQ�VLVWHPD�VLQ�D]XIUH�
/RV�UHVXOWDGRV�REWHQLGRV�SHUPLWHQ�VXSRQHU�XQD�JUDQ�SRWHQFLDOLGDG�GH�HVWD�PHWRGRORJtD�SDUD�UHPHGLDFLyQ
GH�VXHORV�FRQWDPLQDGRV�FRQ�FURPR�9,��HYLWDQGR�IXQGDPHQWDOPHQWH�OD�PLJUDFLyQ�GHO�FRQWDPLQDQWH�KDFLD�ORV
DFXtIHURV�
6H� HVWiQ� UHDOL]DQGR� HVWXGLRV� SDUD� HYDOXDU� HVWD� FDSDFLGDG� D� GLIHUHQWHV� FRQFHQWUDFLRQHV� GH� FURPR� HQ� HO
VXHOR��FRQ�HO�REMHWR�GH�RSWLPL]DU�\�HVFDODU�HVWD�WpFQLFD�
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��$3+$�$::$�:3&3��0pWRGRV�QRUPDOL]DGRV�SDUD�HO�DQiOLVLV�GH�DJXDV�SRWDEOHV�\�UHVLGXDOHV��'tD]�GH�6DQWRV�
�����
��%DUWOHWW��5�-��������(QYLURQ��+HDOWK�3HUVSHFW������������
��&LIXHQWHV�)���:��/LQGHPDQQ��/��%DUWRQ��������6RLO�6FLHQFH���������������
��&KXDQ��0��&����-�&��/LX��������:DWHU�5HVHDUFK� ������������
�%ULDQG��/���7KRPDV��+���'RQDWL��(��������%LRWHFKQRORJ\�/HWWHUV��������������
�%ULHUOH\��-��0LQLQJ�(QJLQHHULQJ��1RY��������������
�&XUXWFKHW��*���3RJOLDQL��&���'RQDWL��(��������%LRWHFKQRORJ\�/HWWHUV���� ����������
�/RYOH\��'��������$GYDQFHV�LQ�$JURQRP\��������������
�2OLYHU��&���&XUXWFKHW��*��'RQDWL��(��������,Q�(QYLURQPHQWDO�LPSURYHPHQWV�LQ�PLQHUDO�SURFHVVLQJ�DQG�H[WUDFWLYH
PHWDOOXUJ\� 9RO����
�4XLQWDQD��0���&XUXWFKHW��*���'RQDWL��(��������%LRFKHPLFDO�(QJLQHHULQJ�-RXUQDO��������������
�6WHXGHO��5��������$QJHZ��&KHP��,QW��(G��(QJO��������
�9LHUD��0���&XUXWFKHW��*���'RQDWL��(���������,QWHUQDWLRQDO�%LRGHWHULRUDWLRQ�	�%LRGHJUDGDWLRQ�
�ZZZ�XVJV�JRY

$JUDGHFLPLHQWRV� $� 5RPLQD� +LGDOJR� \� 0DWtDV� 1yELOH� SRU� HO� PDWHULDO� IRWRJUiILFR� HPSOHDGR�
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	BIBLIOGRAFIA

	Agradecimientos: A  Romina Hidalgo y Matías Nóbile por el material fotográfico empleado.


