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��� $UHD�GH�(VWXGLR�(O�(VSLQR

(O�$UHD�GH�(VWXGLR�(O�(VSLQR�SHUWHQHFH� DO�PXQLFLSLR� GH�/DUUH\QDJD�� \� HVWi� D� XQD� GLVWDQFLD
DSUR[LPDGD�GH����NP�DO�QRUGHVWH�GH�OD�FLXGDG�GH�0DOSDLVLOOR��D�WUDYpV�GH�OD�FDUUHWHUD�QDFLRQDO
1R������(O�ODJR�GH�0DQDJXD�HVWi�DO�VXU�GHO�$UHD�GH�(VWXGLR��/D�FDUDFWHUtVWLFD�QDWXUDO�DOUHGHGRU
GHO�$UHD�GH�(VWXGLR�HV�GH�XQD�]RQD�YROFiQLFD�H[WLQJXLGD�\� OD�GLVWDQFLD�FLUFXQIHUHQFLDO�GH� OD
FDOGHUD�HV�HVWLPDGD�HQ���NP�FRPR�GLiPHWUR�GH����NP��(Q� UHODFLyQ�FRQ� ODV�FRQGLFLRQHV�GHO
XVR�GH�OD�WLHUUD��HQ�HO�iUHD�LQWHULRU�GH�OD�FDOGHUD�H[LVWH�XQ�VLVWHPD�GH�ULHJR�XWLOL]DQGR�HO�DJXD
VXEWHUUiQHD� SRU� DJULFXOWRUHV� GH� JUDQ� HVFDOD�� SRU� ORV� GLIHUHQWHV� HVWUDWRV� GH� VXHORV� H[LVWHQWHV
GHQWUR�GH�OD�FDOGHUD��(Q�RWUD�iUHD�ORFDOL]DGD�HQ�HO�ERUGH�GH�OD�FDOGHUD��VH�UHDOL]D�XQD�DJULFXOWXUD
H[WHQVLYD�XWLOL]DQGR�HO�DJXD�GH�OOXYLD�SDUD�HO�ULHJR��GDGD�ODV�FRQGLFLRQHV�GHO�VXHOR�WRWDOPHQWH
PRQWDxRVDV�� (O� $UHD� GH� (VWXGLR� HVWi� ORFDOL]DGD� HQ� OD� SHULIHULD� GH� OD� FDOGHUD�� WDO� FRPR� VH
PXHVWUD�HQ�OD�)LJ��+��������$GHPiV��OD�FDQWLGDG�GH�OOXYLD�DQXDO�HV�HVWLPDGD�HQ������PP�FRPR
SURPHGLR��\�OD�FODVLILFDFLyQ�GH�ODV�HVWDFLRQHV�OOXYLRVD�\�VHFD�VRQ�FODUDPHQWH�LGHQWLILFDGDV�HQ
ORV�PHVHV� GH�PD\R�RFWXEUH� \� QRYLHPEUH�DEULO�� UHVSHFWLYDPHQWH��$GHPiV�� GtDV� FRQWtQXRV� GH
OOXYLD�QR�HV�IUHFXHQWH�HQ�OD�HVWDFLyQ�GH�OOXYLD�

(O�$UHD�GH�(VWXGLR�WLHQH�GRV�FRPDUFDV��(O�(VSLQR�\�/DV�/RPDV��TXH�SRVHHQ�XQ�iUHD�LUULJDEOH
WRWDO�GH�������0]�����KD���/DV�FRPXQLGDGHV�FDWDORJDGDV�FRPR�SHTXHxRV�SREODGRV�VH�OODPDQ
³FDVHUtRV´�� /RV� FDVHUtRV� FRPSUHQGHQ� DOGHDV� DJUXSDGDV� SRU� UHODFLyQ� IDPLOLDU� \� SRU� GLYLVLyQ
WHUULWRULDO��H[LVWLHQGR�HQ�HO�(VSLQR�\�/DV�/RPDV���\�WUHV�FDVHUtRV��UHVSHFWLYDPHQWH�

(Q�UHODFLyQ�FRQ�HO�SRWHQFLDO�SDUD�ULHJR��H[LVWHQ���DIOXHQWHV�TXH�GHVHPERFDQ�HQ�HO�UtR�6HQHFDSD�
HQ�HO�$UHD�GH�(VWXGLR��HVWRV�UtRV�QR�VDWLVIDFHQ�ORV�SURSyVLWRV�GH�ULHJR�GHELGR�D�VX�SRFR�FDXGDO
D�WUDYpV�GH�WRGR�HO�DxR��$GHPiV��FRPR�VH�PHQFLRQy�DQWHULRUPHQWH��ODV�FRQGLFLRQHV�GH�VXHORV
HQ�HO�$UHD�GH�(VWXGLR�VRQ�PRQWDxRVDV�\�VyOR�VH�UHDOL]D�OD�DJULFXOWXUD�H[WHQVLYD�UHDOL]DGD�SRU
SHTXHxRV�DJULFXOWRUHV�FRQ�HO�DJXD�GH� OOXYLD��&RPSDUiQGROD�FRQ�RWUDV�FRPXQLGDGHV�FRPR�(O
&KDUFR�GH�ORV�%XH\HV�\�7HUUHUR��TXH�VH�XELFDQ�GHQWUR�GH�OD�FDOGHUD��HO�$UHD�GH�(VWXGLR�HVWi
PX\�OHMRV�GHO�GHVDUUROOR�DJUtFROD�DOFDQ]DGR�SRU�pVWDV�

���� $QWHFHGHQWHV�GHO�(VWXGLR

(O� VLVWHPD� GH� ULHJR� FRQ� DJXD� VXEWHUUiQHD� HV� PX\� FRP~Q� HQ� OD� 5HS~EOLFD� GH� 1LFDUDJXD�
GHSHQGLHQGR�GH�OD�HVFDOD�GH�OD�ILQFD�\�GH�OD�UHJLyQ��HQ�HO�3ODQ�0DHVWUR��XQ�iUHD�LUULJDEOH�GH
�������0]�IXH�HVWLPGD�HQ�ODV�UHJLRQHV�,,�\�,9��(Q�HO�SUHVHQWH��ODV�IDFLOLGDGHV�SDUD�XVR�GH�DJXD
VXEWHUUiQHD�VRQ�LQVWDODGDV�SRU�DJULFXOWRUHV�SULYDGRV��HO�SRWHQFLDO�GH�DJXD�VXEWHUUiQHD�QR�SXHGH
VHU� XWLOL]DGR� HILFLHQWHPHQWH� GHELGR� D� TXH� HO� FRVWR� GH� RSHUDFLyQ� FRUUH� SRU� UHVSRQVDELOLGDG
SURSLD�� %DVDGR� HQ� OR� GLFKR� DQWHULRUPHQWH�� HO� iUHD� GH� (O� (VSLQR� IXH� VHOHFFLRQDGD� FRPR
SUR\HFWR�PRGHOR�XVDQGR�DJXD�VXEWHUUiQHD�HQ�HO�3ODQ�0DHVWUR�� LJXDO�TXH�HO� FDVR�GHO�iUHD�GH
7HOLFD��(Q�UHODFLyQ�FRQ�HO�SODQ�GH�GHVDUUROOR�HQ�HO�3ODQ�0DHVWUR��HO�VLVWHPD�GH�ULHJR�SRU�SR]RV
VHUi�SULQFLSDOPHQWH�PDQHMDGR�SRU� ODV�DVRFLDFLRQHV�GH�XVXDULRV�GH�DJXD��%DMR�HO�FRQFHSWR�GH
SUR\HFWR�PRGHOR��VH�HVSHUD�TXH�ORV�PHGLDQRV�\�SHTXHxRV�DJULFXOWRUHV�HOHYHQ�VX�QLYHO�GH�YLGD
FRQ�UHODFLyQ�D�OD�VLWXDFLyQ�DFWXDO�
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���� 3RWHQFLDO�$JUtFROD�HQ�HO�$UHD�GH�(VWXGLR

���� )XHQWH�GH�$JXD�HQ�HO�$UHD�GH�(VWXGLR

1R�H[LVWH�UtR�HQ�HO�$UHD�GH�(VWXGLR��HO�DJXD�VXEWHUUiQHD�HV�HO�~QLFR�UHFXUVR�GLVSRQLEOH��&RQ�HO
REMHWLYR�GH�REWHQHU�HO�SRWHQFLDO�GLVSRQLEOH�GH�DJXD�VXEWHUUiQHD�VH�UHDOL]y�SUXHEDV�FRQWtQXDV�GH
ERPEHR�HQ�GRV�SR]RV��XQR�H[LVWHQWH�\�HO�RWUR�QXHYR�FRQVWUXtGR�HQ�HO�(VWXGLR��(O�SRWHQFLDO�GHO
SR]R�HV�HVWLPDGR�HQ����\����O�V�HQ�ORV�SR]RV�H[LVWHQWH�\�QXHYR��UHVSHFWLYDPHQWH��$GHPiV��HO
FtUFXOR� GH� LQIOXHQFLD� GHO� SR]R� HV� HVWLPDGR� FRQ�XQ� UDGLR� GH� ���P�GH�GLVWDQFLD� EDVDGR� HQ� ODV
SUXHEDV� GH� ERPEHR�� &RQVLGHUDQGR� HO� FtUFXOR� GH� LQIOXHQFLD� GHO� SR]R� GH� UDGLR� GH� ���P� GH
GLVWDQFLD��SXHGH�VHU�SRVLEOH�LQVWDODU�RFKR�SR]RV�HQ�HO�$UHD�GH�(VWXGLR�FRPR�VH�LOXVWUD�HQ�OD�)LJ�
+�������

*HQHUDOPHQWH�� OD� YDULDFLyQ� HQ� OD� GHVFDUJD� HQWUH� SR]RV� HV� GHELGR� D� OD� GLIHUHQFLD� GH� ODV
HVSHFLILFDFLRQHV� GH� SR]RV� \� ODV� FRQGLFLRQHV� JHROyJLFDV� GHO� VLWLR�� &RPR� VH� PHQFLRQy
DQWHULRUPHQWH�� SXHVWR� TXH� HO�$UHD� GH� HVWXGLR� HV� ORFDOL]DGD� HQ� OD� SHULIHULD� GH� OD� FDOGHUD�� ODV
FRQGLFLRQHV�JHROyJLFDV�VRQ�PX\�YDULDEOHV�SRU�VLWLRV��/D�FRQGLFLyQ� WRPDGD�HQ�FXHQWD�SDUD� OD
VHOHFFLyQ�GH�ORV�SR]RV�GH�SUXHED��IXH�TXH�HO�SR]R�H[LVWHQWH�HV�ORFDOL]DGR�HQ�XQ�iUHD�SODQD��\�HO
SR]R�QXHYR�HV�LQVWDODGR�HQ�XQ�iUHD�LQFOLQDGD��'H�ORV�UHVXOWDGRV��OD�GHVFDUJD�GH�SR]R�HQ�HO�iUHD
SODQD� IXH�DOWD�FRQ� UHODFLyQ�D� OD�GHO�iUHD� LQFOLQDGD��(O�iUHD�\� OD�SURIXQGLGDG�GHO�DFXtIHUR�GHO
iUHD�LQFOLQDGD�QR�SXGR�VHU�REWHQLGD�FRPR�OD�GHO�iUHD�SODQD�GHELGR�D�OD�H[LVWHQFLD�HQ�HO�iUHD
LQFOLQDGD�GHO�HQFDPL]DPLHQWR�GH�OD�VHFFLyQ��&RQVHFXHQWHPHQWH��OD�GHVFDUJD�GH�SR]R�HQ�HO�iUHD
HV����\����O�V�SDUD�ODV�iUHDV�LQFOLQDGD�\�SODQD��UHVSHFWLYDPHQWH��SRU�OR�TXH�HO�SRWHQFLDO�WRWDO�GH
DJXD�HQ�HO�$UHD�GH�(VWXGLR�VH�HVWLPy�HQ�����O�V�FRQ�RFKR�SR]RV��FRPR�VH�PXHVWUD�HQ�OD�WDEOD�
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&RQGLFLyQ
SR]R

&DXGDO
�O�V�
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(VWLPDGR
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/RV�GHWDOOHV�VH�SUHVHQWDQ�HQ�HO�$QH[R�%�\�&�

��� 3RWHQFLDO�GH�6XHORV�HQ�HO�$UHD�GH�(VWXGLR

��� &ODVLILFDFLyQ�GH�6XHORV

(O� SRWHQFLDO� GH� ORV� VXHORV� SDUD� SURSyVLWRV� DJUtFRODV� HV� GHWHUPLQDGR� SRU� OD� FODVLILFDFLyQ� GH
VXHORV�� ,JXDO� TXH� HO� FDVR� GH� 7HOLFD�� HO� PDSD� GH� FODVLILFDFLyQ� GHO� iUHD� GH� (O� (VSLQR� IXHURQ
VXPLQLVWUDGRV� SRU� 0$*� D� HVFDOD� ���������� GHO� ������ /DV� FODVHV� \� VXV� FDUDFWHUtVWLFDV� VH
PXHVWUDQ� HQ� OD� SiJLQD� +���� /RV� VXHORV� HQ� HO� iUHD� SRU� FODVHV� VRQ� VXPDUL]DGRV� HQ� OD� 7DEOD
+�������\�)LJ��+�������
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/DV�FODVHV�GHVGH�9�D�9,,�VH�HQFXHQWUDQ�HQ�HO�$UHD�GH�(VWXGLR�HQ�XQ�����1R�REVWDQWH��SXHVWR
TXH� HO� iUHD� HV� ORFDOL]DGD� HQ� OD� SHULIHULD� GH� OD� FDOGHUD� FRPR� VH�PHQFLRQy� DQWHULRUPHQWH�� OD
VXSHUILFLH�GH�OD�WLHUUD�TXH�VRQ�KDVWD�OD�FODVH�,9��VRQ�ULFDV�HQ�YDULHGDG��$GHPiV��HO�HVWXGLR�GH
VXHORV�SRU�FODVHV�IXH�OOHYDGR�D�FDER�HQ�HO�iUHD��&RPR�VH�PXHVWUD�HO�OD�7DEOD�+��������OD�DUFLOOD
FRPR�VXHORV�PL[WRV�VH�FRQILUPDQ�HQ�WRGDV�ODV�FODVHV�

��� 8VR�GH�OD�7LHUUD

/DV�DFWLYLGDGHV�DJUtFRODV�DFWXDOHV�HQ�HO�$UHD�GH�(VWXGLR�VRQ�HO�ULHJR�SRU� OOXYLD�\�JDQDGHUtD�
SRU�ODV�FRQGLFLRQHV�WRSRJUiILFDV�GH�SHQGLHQWH��/RV�JUDQRV�EiVLFRV��PDt]��VRUJR�\�DMRQMROt��VRQ
FXOWLYDGRV� HQ� SHQGLHQWHV� VXDYHV�� SRU� RWUD� SDUWH�� HO� SDVWR� QDWXUDO� SDUD� HO� JDQDGR� DEDUFD
DSUR[LPDGDPHQWH�HO�����GH�ODV�SHQGLHQWHV�PD\RUHV�GH�����(O�MtFDUR�FRPR�IUXWD�HV�FXOWLYDGD
DOUHGHGRU� GH� OD� ILQFD�� HVWD� IUXWD� HV� XWLOL]DGD� SDUD� MXJRV� \� DOLPHQWR� GH� DQLPDOHV�� (Q� OR� TXH
FRQFLHUQD�D� OD� IRUHVWD�HQ�HO�$UHD�GH�(VWXGLR�� OD� WDOD�HV�PX\�FRP~Q�SDUD� OHxD��SRU� OR�FXDO� OD
HURVLyQ�HVWi�KDFLHQGR�HVWUDJRV�HQ�HO� VXHOR��(O� VXHOR�SDUD�XVR�DJUtFROD�VH�PXHVWUD�HQ� OD� WDEOD
VLJXLHQWH�

8VR�GH�OD�WLHUUD $UHD
�KD� �0]�

5DGLR����

7LHUUD�DOWD
$UUR]DO
&XOWLYR�SHUHPQH
7LHUUD�LQH[SORWDEOH
3DVWR
7LHUUD�EDOGtD
%RVTXH
5HVLGHQFLD
&DPLQR�FDQDO
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7RWDO ����� ������� �����

)XHQWH��(TXLSR�GH�(VWXGLR�GH�-,&$

��� 3RWHQFLDO�GH�OD�7LHUUD�HQ�HO�$UHD�GH�(VWXGLR

(O�SRWHQFLDO�GH�OD�WLHUUD�HQ�HO�iUHD�HV�HVWLPDGD�XVDQGR�HO�PpWRGR�GH�VXSHUSRVLFLyQ�LJXDO�TXH�HO
DSOLFDGR� HQ� HO� iUHD� GH� 7HOLFD�� (O� PDSD� HODERUDGR� SRU� VXSHUSRVLFLyQ� VH� PXHVWUD� HQ� OD� )LJ�
+��������(Q�HO�SUHVHQWH��HO�SRWHQFLDO�GH�OD�WLHUUD�UHJDEOH�QR�HV�XWLOL]DGD�HILFLHQWHPHQWH�GHELGR�D
ODV�FRQGLFLRQHV�WRSRJUiILFDV�H�LQHVWDELOLGDG�GHO�DJXD�GH�OOXYLD�\�IDOWD�GHPDQR�GH�REUD�SRU�HO
FRVWR� TXH� LQYROXFUD��$SDUWH� GHO� UHFXUVR� GH� SRWHQFLDO� GH� DJXD�� HO� SRWHQFLDO� GH� OD� WLHUUD� SDUD
GHVDUUROOR�GH�ULHJR�HV�WDEXODGR�D�FRQWLQXDFLyQ�
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8VR�GH�OD�WLHUUD
&RQGLFLyQ�H[LVWHQWH

�KD�
$UHD�DUDEOH��KD�
$JXD�GH�OOXYLD

5LHJR

7LHUUD�DOWD
$UUR]DO
&XOWLYR�SHUHPQH
7LHUUD�LQH[SORWDEOH
3DVWR
7LHUUD�EDOGtD
%RVTXH
5HVLGHQFLD
&DPLQR�FDQDO
7RWDO
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���� 2WUR�3RWHQFLDO�HQ�HO�$UHD�GH�(VWXGLR

$�WUDYpV�GH�OD�LQIUDHVWUXFWXUD�GH�FDPLQRV�SULQFLSDOHV�\�VHFXQGDULRV�\�HO�VXPLQLVWUR�GH�HQHUJtD
TXH�VHUiQ�LQVWDODGRV�HQ�HO�$UHD�GH�(VWXGLR��ODV�FRQGLFLRQHV�GH�OD�LQIUDHVWUXFWXUD��HVSHFLDOPHQWH
FDPLQRV�QR�HV�DGHFXDGR�SDUD�HO�WUDQVSRUWH�\�DFFHVR�D�RWUD�iUHD�GHELGR�D�ODV�PDODV�FRQGLFLRQHV
GH� PDQWHQLPLHQWR�� /DV� FRQGLFLRQHV� GH� OD� LQIUDHVWUXFWXUD� QR� VRQ� VXILFLHQWHV� HQ� HO� SUHVHQWH�
H[LVWHQ�PXFKRV�UHFXUVRV�PDQR�GH�REUD�HQ�\�DOUHGHGRU�GHO�$UHD�GH�(VWXGLR��3RU�OR�WDQWR��HVWRV
UHFXUVRV�SXHGHQ�VHU�XWLOL]DGRV�SDUD�OD�SURYLVLyQ�GH�ODV�IDFLOLGDGHV�GH�ULHJR�\�UHKDELOLWDFLyQ�GH
ORV�FDPLQRV��$GHPiV��QR�VyOR�HO�$UHD�GH�(VWXGLR�VDOGUi�EHQHILFDGD��VLQR�WDPELpQ�RWUDV�iUHDV
DOHGDxDV�

���� &RQFHSWR�%iVLFR�GH�ODV�)DFLOLGDGHV�GH�5LHJR

/D�GLUHFWUL]�EiVLFD�GHO�SUR\HFWR�PRGHOR�FRQ�HO�XVR�GH�DJXD�VXEWHUUiQHD�HV�SULQFLSDOPHQWH�HO
GHVDUUROOR� SDUD� HOHYDU� HO� QLYHO� GH� YLGD� GH� ORV� KDELWDQWHV� \� OD� H[WHQVLyQ� GHO� SUR\HFWR� D� ODV
UHJLRQHV� ,,� \� ,9�GH� OD�5HS~EOLFD� GH�1LFDUDJXD��&RPR�FDUDFWHUtVWLFDV�GHO� GHVDUUROOR�GH� DJXD
VXEWHUUiQHD�� HO� FRVWR� GH� FRQVWUXFFLyQ� XQLWDULR� SRU� KHFWiUHD� HV� DOWR� FRPSDUDWLYDPHQWH� FRQ� HO
GHVDUUROOR�GH�DJXD�VXSHUILFLDO��\�HO�FRVWR�XQLWDULR�SRU�EHQHILFLDULR�HV�WDPELpQ�DOWR�GHELGR�D�ODV
FDUDFWHUtVWLFDV� GH� DJXD� VXEWHUUiQHD�� 3RU� FRQVLJXLHQWH�� VHUi� QHFHVDULR� UHVWULQJLU� HO� FRVWR� GH
FRQVWUXFFLyQ� \� VHUYLFLRV� GH� H[WHQVLyQ� GHVGH� HO� SXQWR� GH� YLVWD� GH� GHVDUUROODU� HVWH� WLSR� GH
SUR\HFWR�HQ�OD�5HS~EOLFD�GH�1LFDUDJXD��(Q�HO�SUHVHQWH��HQ�HO�$UHD�GH�(VWXGLR��HO�����GH�ORV
DJULFXOWRUHV� SRVHHQ� SUHGLRV� GH� �� 0]� ����KD�� D� ���� 0]� ���KD�� \� HV� LPSRVLEOH� GHVDUUROODU
WRWDOPHQWH�HO�iUHD�DUDEOH�HQ�DPERV�DVSHFWRV��SRWHQFLDO�GHO�UHFXUVR�GH�DJXD�\�FRVWR�GHO�SUR\HFWR�

(Q� HO� RUGHQ� GH� HVWDEOHFHU� OD� GLUHFWUL]� EiVLFD� GHO� SUR\HFWR�� HO� SUR\HFWR� VHUi� GLYLGLGR� HQ� GRV
HWDSDV� GH� DFXHUGR� FRQ� HO� FRQFHSWR� GH� GHVDUUROOR�� /DV� IDFLOLGDGHV�PtQLPDV� UHTXHULGDV� VHUiQ
FRQWHPSODGDV� HQ� HO� iUHD� GHO� SUR\HFWR� HQ� OD� HWDSD� ��� OD� WLHUUD� UHPDQHQWH� GH� OD� HWDSD� �� VHUi
GHVDUUROODGD� SRU� ORV� DJULFXOWRUHV� HQ� OD� HWDSD� ��� (Q� HVWH� SUR\HFWR�� HO� iUHD� LUULJDEOH� PtQLPD
UHTXHULGD�HV�GH�����0]������KD��EDVDGR�HQ�OD�VROLFLWXG�GH�ORV�KDELWDQWHV�XELFDGRV�DOUHGHGRU�GHO
$UHD� GH� (VWXGLR��$GHPiV�� HQ� HO� RUGHQ� GH� UHGXFLU� ORV� FRVWRV� GH� FRQVWUXFFLyQ�� HO� VLVWHPD� GH
DUUHQGDPLHQWR�GH�WLHUUD�VHUi�DGRSWDGR�GHELGR�D�OD�GLVPLQXFLyQ�GH�OD�HVFDOD�GH�ODV�IDFLOLGDGHV�
(O� iUHD� UHPDQHQWH� VHUi� GHVDUUROODGD� SRU� ORV� DJULFXOWRUHV� HQ� OD� HWDSD� ��� GH� DFXHUGR� FRQ� ODV
KDELOLGDGHV�GH�ORV�DJULFXOWRUHV�\�ORV�EHQHILFLRV�JHQHUDGRV�HQ�OD�HWDSD���
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������ &RQVLGHUDFLyQ�EiVLFD�GH�ORV�0pWRGRV�GH�5LHJR

���� 0pWRGRV�GH�5LHJR�HQ�)LQFD

��� 6HOHFFLyQ�GHO�0pWRGR�GH�5LHJR

(O�PpWRGR� GH� ULHJR� HV� GLYLGLGR� HQ� GRV��PpWRGRV� GH� ULHJR� SRU� VXUFRV� \� SRU� DVSHUVRUHV�� /DV
FDUDFWHUtVWLFDV�GH�ORV�PpWRGRV�FRPSDUDWLYRV�VH�PXHVWUDQ�HQ�OD�WDEOD�

,WHP 5LHJR�SRU�DVSHUVRU 5LHJR�SRU�VXUFRV
&DUDFWHUtVWLFD�JHRJUiILFD 3RFDV�OLPLWDFLRQHV ,PSRVLEOH�VX�DSOLFDFLyQ�HQ�WHUUHQRV�GH

SHQGLHQWH� \� GH� RQGXODFLyQ� YDULDEOH�
'HVYHQWDMD� FXDQGR� VH�QHFHVLWH�PXFKR
WUDEDMR�GH�QLYHODFLyQ�

7HUUHQR�GH�SHQGLHQWH
Pi[LPD

3RVLELOLGDG� GH� DSOLFDFLyQ� GH
DVSHUVRUHV� SRUWiWLOHV� HQ
WHUUHQR�GH�SHQGLHQWH�GH�KDVWD
���JUDGRV��(O�VLVWHPD�GH�WLSR
ILMR� HV� SRVLEOH� DSOLFDUOR� HQ
WHUUHQRV�PiV�LQFOLQDGRV�

3RVLELOLGDG�GH�DSOLFDFLyQ�HQ�WHUUHQR�GH
SHQGLHQWH�GH�����JUDGRV��(V�SRVLEOH�VX
DSOLFDFLyQ� HQ� WHUUHQR� GH� Pi[LPD
RQGXODFLyQ�GH���JUDGRV�� VLQ� HPEDUJR�
OD� YHORFLGDG� HQ� HO� VXUFR� HV� XQD
UHVWULFFLyQ�

6XHOR 1R�UHVWULFFLyQ 1R� SXHGH� VHU� DSOLFDGR� HQ� VXHOR
DUHQRVR�

1LYHODFLyQ�GH�WLHUUD ,QQHFHVDULR 1LYHODFLyQ� QHFHVDULD� SRU� DUDGR� GH
WLHUUD�

&DQDO�GH�ULHJR 7XEHUtD 5HODWLYDPHQWH� HQ� WHUUHQR� OODQR�� HV
SRVLEOH�VX�DSOLFDFLyQ�HQ�FDQDO�DELHUWR�
(Q� WHUUHQR� RQGXODGR� SXHGH� VHU� SRU
WXEHUtDV�

2EUD�GH�ULHJR 1HFHVLGDG� GH� WUDVODGR� GH
WXEHUtD�� XQRV� ������ PLQXWRV
GH�WUDEDMR�

(O�DJULFXOWRU�WLHQH�TXH�HVWDU�SHQGLHQWH
GH� OD� OOHJDGD� GH� ULHJR� DO� ILQDO� GHO
WHUUHQR��$GHPiV��HYLWDU�HO�GHUUDPH�GH
DJXD� GHO� FDQDO� \� DMXVWH� GH� VX
YHORFLGDG�

+DELOLGDG�GH�ULHJR $MXVWDU� WXEHUtDV� HQ� FDVR� GH
YLHQWRV�IXHUWHV

,JXDO� TXH� DUULED�� 7UDEDMR� GH� ULHJR
DPHULWD�H[SHULHQFLD�

7UDEDMR�GH�DUDGR 1R�OLPLWDQWHV $UDGR�SRU�VXUFR�HV�QHFHVDULR�

&XOWLYR 1R�OLPLWDQWHV 1R�OLPLWDQWHV

,QYHUVLyQ�LQLFLDO 0iV� FRVWRVR� TXH� ULHJR� SRU
VXUFRV

5HODWLYDPHQWH�EDUDWR�VL�VH�H[FOX\H�ORV
WUDEDMRV� GH� DUDGR� \� QLYHODFLyQ�� (O
FRVWR�GH�QLYHODFLyQ�HV�FDUR�HQ�WHUUHQR
RQGXODGR�

&RVWR�GH�2�0 (O� FRVWR� RSHUDWLYR� GH� ULHJR
SRU�ERPEHR�HV�HOHYDGR

(O� FRVWR� RSHUDWLYR� GH� ULHJR� SRU
JUDYHGDG�HV�EDUDWR�

'HVGH�HO�SXQWR�GH�YLVWD�GH�ODV�FRQGLFLRQHV�GH�VXHORV��SDUD�HO�WLSR�DUFLOORVR�DPERV�PpWRGRV�GH
ULHJR�SXHGHQ�VHU�DGRSWDGRV��1R�REVWDQWH��OD�YDULHGDG�GH�SHQGLHQWH�H[LVWHQWH�WRSRJUiILFDPHQWH
��� D� ����� HQ� HO�$UHD� GH�(VWXGLR�� FRPR� VH�PHQFLRQy� DQWHULRUPHQWH�� HO� iUHD� SODQD� HQ� WLHUUD
DUDEOH�HV�GH�WDPDxR�PtQLPR��(Q�DGLFLyQ�D� OR�GLFKR�DQWHULRUPHQWH��HV�LPSRVLEOH�GLVSRQHU�GHO
DJXD�GH�GUHQDMH�HQ�HO�$UHD�GH�(VWXGLR�GXUDQWH�OD�HVWDFLyQ�OOXYLRVD�GHELGR�D�VX�ORFDOL]DFLyQ�HQ
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OD� SHULIHULD� GH� OD� FDOGHUD�� 1R� VH� HVSHUD� OD� DSOLFDFLyQ� GH� PpWRGRV� GH� ULHJR� PL[WRV� SRU� ODV
FDUDFWHUtVWLFDV�H[LVWHQWHV�HQ�HO�$UHD�GH�(VWXGLR�

3RU� FRQVLJXLHQWH�� SXHVWR� TXH� HO� ULHJR� SRU� VXUFRV� QR� UHTXLHUH� GH� DOWR� FRVWR�� SHUR� QR� HV
DSURSLDGR�HVWH�VLVWHPD�GH�ULHJR�HQ�HO�iUHD�SRU�QR�GLVSRQHUVH�GH�DJXD�GH�ULHJR�SHUPDQHQWH��SRU
OR�TXH�HO�VLVWHPD�GH�ULHJR�SRU�DVSHUVRUHV�SXHGH�VHU�DGRSWDGR�

��� &RQVLGHUDFLyQ�EiVLFD�GHO�PpWRGR�GH�5LHJR�SRU�$VSHUVRUHV

/RV�FULWHULRV�EiVLFRV�VH�GHVFULEHQ�D�FRQWLQXDFLyQ�

L�� ,QWHQVLGDG�GH�ULHJR

/D�LQWHQVLGDG�GH�ULHJR�GHSHQGH�GHO�WLSR�GH�VXHORV�\�SHQGLHQWH�GH�OD�VXSHUILFLH�GHO�WHUUHQR��HO
YDORU�DGPLVLEOH�GH�OD�LQWHQVLGDG�GH�ULHJR�VH�PXHVWUD�HQ�OD�WDEOD�VLJXLHQWH��(O�iUHD�DUDEOH�SDUD
ULHJR� FXEUH� GHVGH� �� KDVWD� XQD� LQFOLQDFLyQ� GH� ��� WRPDQGR� HQ� FRQVLGHUDFLyQ� ODV� DFWLYLGDGHV
DJUtFRODV�� (Q� ODV� FHUFDQtDV� GHO�$UHD� GH� (VWXGLR� H[LVWHQ� VXHORV� DUFLOOR� OLPRVR�� HQ� HO� FXDO� HV
DGPLVLEOH�XQD�LQWHQVLGDG�GH�ULHJR�GH����PP�KU��FRQVLGHUDQGR�HO�IDFWRU�GH�VHJXULGDG�

,QWHQVLGDG�GH�5LHJR�$GPLVLEOH 8QLGDG��PP�KU

,QFOLQDFLyQ���� 6XHOR�DUHQRVR 6XHOR�IUDQFR $UFLOOD 2EVHUYDFLyQ

���
���
����
�����
0iV�GH���

�����
�����
�����
�����
����

�����
�����
����
����
����

����
����
����
����
����

LL�� +RUDV�GH�2SHUDFLyQ�SRU�HO�0pWRGR�GH�5LHJR�SRU�$VSHUVRUHV

*HQHUDOPHQWH�� OD� KRUD� GH� RSHUDFLyQ� GHO� ULHJR� HQ� WLHUUDV� DOWDV� HV� DSOLFDGR� GH� ������ KRUDV
GXUDQWH� HO� SHUtRGR� SLFR� �SHUtRGR� GH� FRQVXPR� DOWR� GH� DJXD�� EDVDGR� HQ� HO�PDQHMR� GH� DJXD� \
WUDEDMRV�DJUtFRODV�HQ�OD�ILQFD��(Q�1LFDUDJXD��ORV�WUDEDMRV�GLDULRV�HQ�ILQFDV�VH�UHDOL]DQ�GXUDQWH
���KRUDV�HQ�HO�SHUtRGR�SLFR��%iVLFDPHQWH��HO�FRVWR�GHO�HTXLSR�GH�DVSHUVRUHV�HV� LQYHUVDPHQWH
SURSRUFLRQDO�D�ODV�KRUDV�GH�RSHUDFLyQ��/DV�KRUDV�GH�RSHUDFLyQ�HV�HVWH�SODQ�VHUi�DSOLFDGR�HQ���
KRUDV� FRQVLGHUDQGR� HO� FRVWR� GH� LQVWDODFLyQ� GH� HTXLSRV��$GHPiV�� FRQVLGHUDQGR� HO� WLHPSR� GH
RSHUDFLyQ�GH�GLVHxR�\�H[FOX\HQGR�HO�WLHPSR�GH�PRYLOL]DFLyQ�GH�ODV�WXEHUtDV�GH�ORV�DVSHUVRUHV
VH�LQWURGXFLUiQ�HQ�HO�VLVWHPD�GH�DVSHUVRUHV�GH���MXHJRV�

LLL�� ,QWHUYDOR�GH�5LHJR

/RV� WUDEDMRV�GH� ULHJR� VHUiQ� OOHYDGRV� D� FDER�SRU� URWDFLyQ� VREUH� OD�EDVH�GHO�SODQ�GH� ILQFD��(O
LQWHUYDOR�GH�ULHJR�HV�HIHFWXDGD�SRU�OD�FDSDFLGDG�GH�SHUPHDELOLGDG�GH�ORV�VXHORV��&RPR�VH�GLMR�
HO� WLSR�GH�VXHOR�HQ�HO�iUHD�HV�PDUJRVR��\�OD�FDSDFLGDG�GH�SHUPHDELOLGDG�HV�VXILFLHQWH�SDUD�OR
TXH�UHTXLHUH�HO�FXOWLYR��3RU�OR�WDQWR��HO�LQWHUYDOR�GH�ULHJR�HV�DSOLFDGR�HQ���GtDV�FRQVLGHUDQGR�OD
GHVFDUJD�SRU�GtD�\�OD�SUiFWLFD�DSOLFDGD�HQ�SUR\HFWRV�DOHGDxRV��/D�GHVFDUJD�GH�ULHJR�HV�DMXVWDGD
DO�WLHPSR�GH�RSHUDFLyQ�GXUDQWH�HO�SHUtRGR�SLFR�
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���� 0pWRGRV�GH�'LVWULEXFLyQ�GHO�$JXD�GH�5LHJR

([LVWHQ� GRV� PpWRGRV� SDUD� VXPLQLVWUR� GH� DJXD� GH� ULHJR� KDVWD� HO� ILQDO� GH� OD� ILQFD�� 8QR� HV
GLUHFWDPHQWH�VXPLQLVWUDGR�DO�DJULFXOWRU��HO�RWUR�HV�VXPLQLVWUR�LQGLUHFWR�XVDQGR�ODV�IDFLOLGDGHV
GH�DOPDFHQDPLHQWR��HVWDQTXHV���/DV�FDUDFWHUtVWLFDV�SULQFLSDOHV�VH�GHVFULEHQ�D�FRQWLQXDFLyQ�

,WHP 0pWRGR�GH�VXPLQLVWUR�GLUHFWR 0pWRGR�GH�VXPLQLVWUR�LQGLUHFWR
&RQVWUXFFLyQ�GHO�VLVWHPD (O�DJXD�GH�ULHJR�HV�WUDQVSRUWDGD�D

FDGD� ILQFD� R� EORTXH� GH� ULHJR
GLUHFWDPHQWH� D� WUDYpV� GH� WXEHUtDV
GH� ODV� IDFLOLGDGHV� GH� SR]RV�� /D
DSOLFDFLyQ� GHO� VLVWHPD� GH
DVSHUVRUHV�FRPR�PpWRGR�GH�ULHJR�
UHTXLHUH� XQD� DOWXUD� DOUHGHGRU� GH
���NJ�FP�

,JXDO� TXH� HO� PpWRGR� GLUHFWR�� OD
IDFLOLGDG� GH� SR]R� HV� FRQHFWDGD� DO
HVWDQTXH�SRU�XVR�GH�WXEHUtDV��(O�DJXD
HV� DOPDFHQDGD� HQ� HO� HVWDQTXH� SRU
EORTXHV� SDUD� XQ� WLHPSR�� HO� DJXD
DOPDFHQDGD�HV�GLULJLGD�D�ODV�ILQFDV�GH
SHTXHxRV� SURGXFWRUHV� PHGLDQWH
ERPEDV�� /D� RSHUDFLyQ� HQWUH� OD
IDFLOLGDG�GH�SR]R�\�EORTXHV�GH� ULHJR
QR� HVWi� FRQHFWDGR� GHELGR� D� OD
SURYLVLyQ� GHO� HVWDQTXH�� HO� VLVWHPD
WLHQH� IXQFLyQ� IOH[LEOH� GXUDQWH� HO
SHUtRGR�GLDULR�\�GH�HPHUJHQFLD

)DFLOLGDG�\�HTXLSR
UHTXHULGR

�� )DFLOLGDG� GH� SR]R� FRPR
UHFXUVR�GH�DJXD

�� ��7XEHUtD�SDUD�UHG�GH�ULHJR
�� �
�� �
�� -XHJR� GH� DVSHUVRUHV

LQFOX\HQGR�KLGUDQWH

�� )DFLOLGDG� GH� SR]R� FRPR� UHFXUVR
GH�DJXD

�� 7XEHUtD�SDUD�UHG�GH�ULHJR
�� (VWDQTXH
�� 3HTXHxD�ERPED
�� -XHJR�GH�DVSHUVRUHV

0DQHMR�GH�ULHJR &RQWURO�GH�GHVFDUJD�SRU�EORTXH�GH
ULHJR� D� WUDYpV� GH� YiOYXOD�� /D
GHVFDUJD� HQ� ILQFD� HV� SXQWXDO� FRQ
XQ� QLYHO� GH� DJXD� HVWiWLFR�� SRU� OR
TXH� VH� QHFHVLWD� XQ� DMXVWH� HQ� HO
YROXPHQ�GH�DJXD�HILFLHQWH

(Q� HO� VLVWHPD� GH� ULHJR� SXHGH� VHU
SRVLEOH� \� IOH[LEOH� DMXVWDQGR� OD
FDSDFLGDG�GHO�HVWDQTXH

&RVWR�GH�FRQVWUXFFLyQ (O� FRVWR� GH� FRQVWUXFFLyQ� GH
DOJXQDV� IDFLOLGDGHV� VHUi�PiV� EDMR
TXH� HO� PpWRGR� GH� VXPLQLVWUR
LQGLUHFWR

3XHVWR�TXH�OD�IDFLOLGDG�GH�DOPDFHQDMH
\�SHTXHxD�ERPED�VRQ�QHFHVDULDV�SRU
EORTXHV� GH� ULHJR�� HO� FRVWR� GH
FRQVWUXFFLyQ� HV� PiV� DOWR� TXH� HO
PpWRGR�GH�VXPLQLVWUR�GLUHFWR

2SHUDFLyQ�\
PDQWHQLPLHQWR

(O� FRVWR� GH� RSHUDFLyQ� SRU� GLHVHO
DIHFWD� OD� YLGD� GH� ORV� DJULFXOWRUHV
GHELGR� DO� VXPLQLVWUR� GH� ERPED� SRU
EORTXHV�� (V� LPSRVLEOH� VXPLQLVWUDU� HO
DJXD�D�OD�ILQFD�HQ�HO�FDVR�GH�GDxR�GH
OD�ERPED�SDUD�HO�HVWDQTXH

&RQVLGHUDQGR� ORV� SHUtRGRV� H[WUDRUGLQDULRV� \� GH� PDQWHQLPLHQWR�� HO� PpWRGR� LQGLUHFWR� VHUi
DSOLFDGR� GHVGH� HO� SXQWR� GH� YLVWD� GH�PDQHMR� DJUtFROD�� QR� REVWDQWH�� � HVWH�PpWRGR� UHTXLHUH� XQ
FRVWR� GH� FRQVWUXFFLyQ� PiV� HOHYDGR� TXH� HO� VLVWHPD� GLUHFWR� SRU� OD� LQWURGXFFLyQ� GHO� VHW� GH
HVWDQTXH� \� SHTXHxD� ERPED� UHTXHULGR� SRU� EORTXH�� $GHPiV�� GHELGR� DO� SODQ� FRPR� SUR\HFWR
PRGHOR� GH� IRUPXODFLyQ� DSOLFDQGR� HO� DUULHQGR� GH� WLHUUDV�� RFXUULUi� TXH� XQ� ORWH� GH� SURSLHGDG
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FRPR� IDFLOLGDG� GH� DOPDFHQHPLHQWR� VHUiQ� FRQFHQWUDGDV� HO� ILQFDV� SULYDGDV� HQ� HO� FDVR� GH� OD
DSOLFDFLyQ� GHO�PpWRGR� LQGLUHFWR��$GHPiV�� ODV� UHVWULFFLRQHV� HQ� HO� FRVWR� GH� FRQVWUXFFLyQ� VHUi
QHFHVDULR� SDUD� OD� H[WHQVLyQ� GHO� SUR\HFWR� D� RWUDV� iUHDV�� (Q� OR� FRQFHUQLHQWH� D� ORV� SHUtRGRV
H[WUDRUGLQDULRV�FRPR�DFFLGHQWHV� HV�HVWLPDGR�XQ�GtD�SDUD� ORV� WUDEDMRV�GH� UHKDELOLWDFLyQ�GH� OD
WXEHUtD�GHELGR�DO�SRFR�FDXGDO�FRQGXFLGR�

'H�ORV�PpWRGRV�GH�VXPLQLVWUR�SDUD�HO�SUR\HFWR�PRGHOR�DSOLFD�HO�VLVWHPD�GLUHFWR

������ 5HTXHULPLHQWR�GH�$JXD

���� (YDSRWUDQVSLUDFLyQ��(WR�

/D�HYDSRWUDQVSLUDFLyQ�HV�HVWLPDGD�FRPR�VLJXH�XVDQGR�HO�PpWRGR�GH�3HQPDQ�LJXDO�TXH�HO�FDVR
HQ�HO�iUHD�GH�7HOLFD��/RV�GHWDOOHV�GH�FiOFXOR�VRQ�PRVWUDGRV�HQ�OD�7DEOD�+�������

(YDSRWUDQVSLUDFLyQ 8QLGDG��PP�GtD

,WHP (QH )HE 0DU $EU 0D\ -XQ -XO $JR 6HS 2FW 1RY 'LF

(WR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� 5HTXHULPLHQWR�8QLWDULR�GH�$JXD

%DVDGR� HQ� ORV� PpWRGRV� GH� ULHJR�� HO� UHTXHULPLHQWR� XQLWDULR� GH� DJXD� HV� HVWLPDGR� EDMR� ODV
VLJXLHQWHV�FRQGLFLRQHV�

,WHP (VTXHPD�SDUD�DJXD�VXSHUILFLDO
(WR 9DORU�HVWLPDGR�DUULED

3UHFLSLWDFLyQ /D�SUHFLSLWDFLyQ�FRQ�SUREDELOLGDG�GH���DxRV�HV�FRQVHJXLGD�SURFHVDQGR�ORV
GDWRV�GH�OOXYLD�GH�OD�HVWDFLyQ�FOLPDWROyJLFD�GH�/HyQ

&XOWLYR�SURSXHVWR (O�SDWUyQ�GH�FXOWLYR�SURSXHVWR�VH�PXHVWUD�HQ�HO�,QIRUPH�3ULQFLSDO

3DWUyQ�GH�FXOWLYR ,JXDO

(ILFLHQFLD�GH�ULHJR (ILFLHQFLD�GH�FRQGXFFLyQ��(F��������WXEHUtD�
(ILFLHQFLD�GH�DSOLFDFLyQ��(D��������ULHJR�SRU�DVSHUVRU�
(ILFLHQFLD�GH�ULHJR��(S��������

'H�DFXHUGR�FRQ�HO�FXOWLYR�SURSXHVWR�\�SDWUyQ�GH�FXOWLYR��HO�UHTXHULPLHQWR�XQLWDULR�GH�DJXD�SRU
PHV� HV� FDOFXODGR� SRU� FXOWLYR� FRQ� ODV� FRQGLFLRQHV� DUULED� VHxDODGDV�� FRPR� VH� PXHVWUD� HQ� OD
7DEOD�+���������

(O�UHTXHULPLHQWR�GH�DJXD�PHQVXDO�VH�VXPDUL]D�FRPR�VLJXH�

5HTXHULPLHQWR�8QLWDULR�GH�$JXD�0HQVXDO 8QLGDG��P��V�KD

,WHP (QH )HE 0DU $EU 0D\ -XQ -XO $JR 6HS 2FW 1RY 'LF
5HTXHULPLHQWR�GH�DJXD ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

������ &ULWHULR�GH�'LVHxR

/RV�FULWHULRV�GH�GLVHxR�SDUD�HO�iUHD�GH�(O�(VSLQR�HV�EiVLFDPHQWH�LJXDO�TXH�HO�FDVR�GHO�iUHD�GH
7HOLFD�
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���� 3ODQ�GH�'HVDUUROOR�GH�5LHJR

������ 3ODQ�GH�7RPD�GH�$JXD

���� 0pWRGR�GH�8VR�GH�3R]R

&RPR� VH�PHQFLRQy�HQ� HO� QXPHUDO� �����3RWHQFLDO�$JUtFROD� HQ� HO�$UHD�GH�(VWXGLR�� HO� UHFXUVR
SULQFLSDO�GH�DJXD�DSOLFDGR�HV�HO� DJXD�VXEWHUUiQHD��(V�SRVLEOH� LQVWDODU���SR]RV�HQ�HO�$UHD�GH
(VWXGLR�\�ODV�IDFLOLGDGHV�GH�SR]RV�VH�FRQVLGHUDQ�WRPDQGR�HQ�FRQVLGHUDFLyQ�OR�VLJXLHQWH�

�� 1R�KD\�LQWHUIHUHQFLD�HQWUH�SR]RV��HO�LQWHUYDOR�VHJXUR�HQWUH�SR]RV�HV����P�FRPR�PtQLPR�
�� 1R� WLHQH� LQIOXHQFLD� VREUH� ORV� SR]RV� SRFR� SURIXQGR� SDUD� DJXD� SRWDEOH� GH� FDGD� FDVD�� ORV

QXHYRV�SR]RV�VHUiQ�VHSDUDGRV����P�FRPR�PtQLPR�GH�HVWRV�SR]RV�
�� (O� QXHYR� SR]R� VHUi� LQVWDODGR� HQ� OD� ]RQD� GRQGH� KD\� PXFKDV� ILQFDV� FXOWLYDEOHV� SRU� OD

FRQGLFLyQ�GH�FODVLILFDFLyQ�GH�OD�WLHUUD�
�� 7RPDU�HQ�FXHQWD�OD�LQVWDODFLyQ�GH�ORV�QXHYRV�SR]RV�GH�ULHJR�IXHUD�GHO�$UHD��HQ�HO�IXWXUR��OD

SRVLFLyQ�GHO�QXHYR�SR]R�HQ�HVWD�$UHD�VHUi�VHOHFFLRQDGD�
�� /D� XELFDFLyQ� GHO� SR]R� FDSD]� SDUD� LUULJDU� OD� WLHUUD� GH� ORV� SURGXFWRUHV� GH� XQ� FDVHUtR�� VH

VHOHFFLRQDUi�WRPDQGR�HQ�FXHQWD�XQD�RSHUDFLyQ�\�PDQHMR�IiFLO�

/DV�IDFLOLGDGHV�GH�SR]RV�VH�PXHVWUDQ�HQ�OD�)LJ��+�������

���� $UHD�,UULJDEOH�SRU�(WDSD

&RPR�VH�PHQFLRQy�DQWHULRUPHQWH��OD�FDSDFLGDG�GH�SR]R�HV�HVWLPDGD�HQ�����O�V�SRU�HO�WRWDO�GH
ORV�RFKR�SR]RV�VREUH�OD�EDVH�GH�ODV�SUXHEDV�GH�ERPEHR�UHDOL]DGDV��(O�WDPDxR�GHO�iUHD�LUULJDEOH
HV�GLYLGLGR�HQ�GRV�HWDSDV�GH�GHVDUUROOR�GHO�SUR\HFWR�PRGHOR��HQ�OD�HWDSD���SULQFLSDO�VHUi����0]
�����KD��SRU�FDEH]D�GH�DJULFXOWRUHV��\�HQ�OD�HWDSD���VH�GHFLGH�GH�DFXHUGR�FRQ�ORV�DVSHFWRV�GH
UHFXUVR�GH�DJXD�HQ�HO�$UHD�GH�(VWXGLR�\�KDELOLGDGHV�GH�ORV�DJULFXOWRUHV��/RV�SR]RV�UHTXHULGRV
\�OD�SRVLELOLGDG�GHO�iUHD�GH�ULHJR�HQ�OD�HWDSD���\���VRQ�HVWLPDGRV�HQ�OD�WDEOD�EDVDGR�HQ�HO�SODQ
GH�PDQHMR�GH�ILQFD�

,WHP (WDSD�� (WDSD��
&DXGDO ���O�V ���O�V ���O�V ���O�V

1R��GH�SR]R � � � �

$UHD
LUULJDEOH�SR]R


����0]
�����KD�

����� �����0]
�����KD�

�����0]
�����KD�

$UHD� WRWDO� GH
ULHJR

�����0]
�����KD�

������0]
������KD�

1R�� GH
EHQHILFLDULRV


�� �� �� ��

7RWDO ���� ����

8Q� SR]R� GH� ��� O�V� SXHGHQ� DEDUFDU� D� ��� EHQHILFLDULRV� HQ� OD� HWDSD� �� GHVGH� HO� SXQWR� GH� YLVWD
SRWHQFLDO�� SHUR� HO� SR]R� FRQVLGHUD� ��� EHQHILFLDULRV� HQ� OD� HWDSD�� DXQTXH� HQ� HVWD� HWDSD� VH
FRQVLGHUD�HO�SR]R�SDUD����FDEH]DV�GH�IDPLOLD�GH�DJULFXOWRUHV�

/RV�GHWDOOHV�GH�FiOFXOR�VH�PXHVWUDQ�HQ�OD�7DEOD�+�������
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���� )DFLOLGDGHV�GH�3R]RV

��� 7LSR�GH�%RPEDV

([LVWHQ�GRV�WLSRV�GH�ERPEDV��VXPHUJLEOHV�\�GH�WXUELQD�PXOWLIDVH�YHUWLFDO��VHJ~Q�OD�SURIXQGLGDG
GHO�SR]R��*HQHUDOPHQWH��HO�SULPHUR�WLHQH�FDUDFWHUtVWLFDV�GH�EDMR�FRVWR�GH�HTXLSR�LQVWDODFLyQ�\
IiFLO�PDQWHQLPLHQWR�� \� HO� VHJXQGR� WLHQH� FDUDFWHUtVWLFDV� RSXHVWDV� GH� ERPED� VXPHUJLEOH�� &RQ
UHVSHFWR�D�OD�IXHQWH�GH�HQHUJtD�GH�OD�ERPED��OD�ERPED�VXPHUJLEOH�HV�DGRSWDGD�VyODPHQWH�SRU�HO
VXPLQLVWUR�GH�HQHUJtD��OD�ERPED�GH�WXUELQD�PXOWLIDVH�YHUWLFDO�HV�XWLOL]DGD�SDUD�DPEDV�IXHQWHV
GH� HQHUJtD�� PRWRU� HOpFWULFR� \� PRWRU� PHFiQLFR�� /D� ERPED� GH� WXUELQD� PXOWLIDVH� YHUWLFDO� HV
GLVWULEXLGD�HQ�1LFDUDJXD��\�HO�FRVWR�GHO�HTXLSR�HV�PiV�EDUDWR�TXH�HQ�RWURV�SDtVHV��3RU�OR�WDQWR�
OD�ERPED�GH�WXUELQD�PXOWLIDVH�YHUWLFDO�VHUi�DSOLFDGD�HQ�HVWH�SODQ�FRQVLGHUDQGR�ORV�DVSHFWRV�GH
2�0�

��� $OWXUD�7RWDO�GH�OD�%RPED

/D�DOWXUD� WRWDO�GH� OD�ERPED�FRQVLVWH�HQ� OD�DOWXUD�DFWXDO�HQWUH�HO�QLYHO�GH�DJXD�GLQiPLFR�\� OD
DOWXUD�GHO�WHUUHQR��OD�DOWXUD�UHTXHULGD�SDUD�ORV�DVSHUVRUHV�\�OD�SpUGLGD�GH�FDUJD�HQ�OD�WXEHUtD��/D
DOWXUD� WRWDO�GH� OD�ERPED�FRPSUHQGH� OD�DOWXUD�GH� OD�ERPED�DFWXDO� �������DOWXUD� UHTXHULGD�GHO
VLVWHPD�������\�SpUGLGD�GH�FDUJD��������3RU�OR�WDQWR��OD�DOWXUD�WRWDO�GH�OD�ERPED�GH�ORV�RFKR
SR]RV�HV�HVWLPDGD�GH�����D����P�SDUD�HO�FDVR�GH�SR]RV�HQ�OD�HWDSD���

��� )XHQWH�GH�(QHUJtD�GH�OD�%RPED

/D�IXHQWH�GH�HQHUJtD�DGRSWDGR�SDUD�OD�ERPED�HV�HO�PRWRU�PHFiQLFR�GLHVHO�VHPHMDQWH�DO�GHO�iUHD
GH�7HOLFD��(QWUH�HO�PRWRU�\�OD�ERPED�H[LVWH�XQD�WUDQVPLVLyQ�FRQ�XQ�HQJUDQDMH�TXH�VLUYH�SDUD
GLVPLQXLU�OD�SpUGLGD�HQ�OD�HQHUJtD�GH�WUDQVPLVLyQ�

��� &DVD�GH�%RPEDV

3DUD�SURWHJHU�WDQWR�HO�PRWRU�FRPR�OD�ERPED�\�ORV�UHSXHVWRV��OD�FDVD�GH�ERPED�VHUi�SURYLVWD�HQ
FDGD� SR]R�� /DV� GLPHQVLRQHV� VRQ�� HVSDFLR� KRUL]RQWDO� GH� ���� [� ���P� FRQVLGHUDQGR� HO� HVSDFLR
SDUD�RSHUDFLyQ��FRQ�XQD�DOWXUD�GH����P��(O�WHFKR�VHUi�WLSR�DVEHVWR�

��� 0pWRGR�GH�&RQWURO�GH�%RPED

(O�PpWRGR�TXH�VH�DSOLFDUi�HV�HO�TXH�VXSOH�GLUHFWDPHQWH�HO�DJXD�SUHVLRQDGD�SRU�OD�ERPED�D�ORV
DVSHUVRUHV� ORFDOL]DGR� HQ� OD� ILQFD�� 8QD� ERPED� FRQ� SDUR� \� HQFHQGLGR� DXWRPiWLFR� VHUtD
FRYHQLHQWH� GH� DFXHUGR� FRQ� OD� FDQWLGDG� GH� XVR�� SHUR� VX� RSHUDFLyQ� \� PDQWHQLPLHQWR� VH
FRPSOLFDUtD� SRU� VX� WHFQRORJtD� DYDQ]DGD�� 7DPELpQ� RWUD� DOWHUQDWLYD� VHUtD� XQ� WDQTXH� HOHYDGR�
DXQTXH�VX�FRVWR�HV�DOWR�

'DGDV�ODV�UD]RQHV�DQWHULRUHV��HO�FRQWURO�PDQXDO�VHUi�DGRSWDGR��DO� LQLFLDU�HO�ULHJR�HO�RSHUDGRU
HQFHQGHUi� HO� PRWRU� SDUD� HOHYDU� HO� DJXD� \� FXDQGR� HO� ULHJR� ILQDOLFH� HO� PRWRU� VHUi� DSDJDGR
GLDULDPHQWH�� 6H� HMHFXWDUi� SRU� HVWH�PpWRGR� GH� VXPLQLVWUR� GH� DJXD� SURJUDPDGR� DXQTXH� HQ� OD
DFWXDOLGDG� H[LVWH� HO� LQFRYHQLHQWH� GH� YDULDFLRQHV� HQ� OD� FDQWLGDG� GHO� DJXD� XWLOL]DGD� \� HQ� OD
PRYLOL]DFLyQ�GH�ORV�DVSHUVRUHV�R�OD�WRSRJUDItD�
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(O�PDQyPHWUR�SXHGH�VHU�LQVWDODGR�HQ�OD�WXEHUtD�GH�GHVFDUJD�SRU�SR]R�SDUD�UHDOL]DU�OD�PHGLFLyQ
GHO�IOXMR�\�UHJXODU�OD�SUHVLyQ�

/RV�VLJXLHQWHV�PpWRGRV�SXHGHQ�VHU�DGRSWDGRV�HQ�HO�$UHD�GH�(VWXGLR�

�� /D� DVRFLDFLyQ� GH� ULHJR� SXHGH� HODERUDU� XQ� SURJUDPD� GH� ULHJR� VHPDQDO�� DMXVWDGR� D� ORV
FXOWLYRV�TXH�GHFLGHQ�OD�GXUDFLyQ�GH�RSHUDFLyQ�GH�OD�ERPED��(VWH�SURJUDPD�VHUi�HODERUDGR
SRU� HO� RSHUDGRU� GH� FRQWURO� \� VHUiQ� HODERUDGRV� QR� VyODPHQWH� HO� SURJUDPD� GH� HVD� VHPDQD
VLQR� WDPELpQ� HO� SURJUDPD� SDUD� OD� VHPDQD� VLJXLHQWH� \� ODV� KRUDV� GH� ULHJR� HVWLPDGD�� (VWH
SURJUDPD�VHUi�HQWUHJDGR�D�ORV�RSHUDGRUHV�\�DJULFXOWRUHV�UHODFLRQDGRV�

�� /RV� WUDEDMRV� TXH� UHDOL]DUi� HO� RSHUDGRU� GH� OD� ERPED� \� HO� ULHJR� TXH� OH� FRUUHVSRQGH� D� ORV
DJULFXOWRUHV�VHUiQ�GHVDUUROODGRV�EDVDGR�HQ�HVWH�SURJUDPD�

�� (O�RSHUDGRU�GH�ERPED�VLHPSUH�YHULILFDUi�OD�RSHUDFLyQ�GHO�ULHJR�GXUDQWH�OD�PRYLOL]DFLyQ�GH
ORV�DVSHUVRUHV�

�� (O�RSHUDGRU�SXHGH�KDFHU� URQGDV�GH�YLVLWDV�SRU� WRGDV� ODV�SDUFHODV� HQ� FDVR�GH�TXH� H[LVWDQ
SUREOHPDV� GH� IOXMR� \� GH� SUHVLyQ�� \� VDQFLRQDUi� D� ORV� DJULFXOWRUHV� TXH� QR� FXPSODQ� FRQ� HO
SURJUDPD�

�� 8Q�IOXMR�EDMR�SXHGH�VHU�EDODQFHDGR�FRQWURODQGR�OD�FDQWLGDG�GH�UHYROXFLRQHV�
�� /D�YiOYXOD�UHJXODGRUD�GH�SUHVLyQ�HYLWD�XQD�DOWD�SUHVLyQ�HQ�OD�WXEHUtD��SHUR�HQ�HO�FDVR�GH�XVR

SURORQJDGR��OD�ERPED�\�HO�PRWRU�SXHGHQ�VXIULU�GDxRV�

%DVDGR�HQ�HVWRV�SXQWRV��VH�DILUPD�TXH�HO�WUDEDMR�GH�ORV�DJULFXOWRUHV�QR�VHUi�SHVDGR��DXQTXH�HO
RSHUDGRU�GH�OD�ERPED�WUDEDMDUi�GXUDQWH�WRGD�OD�RSHUDFLyQ�GHO�VLVWHPD�

��� (VSHFLILFDFLyQ�GH�OD�%RPED

7RPDQGR�HQ� FRQVLGHUDFLyQ� OR�GLFKR� DQWHULRUPHQWH�� OD� ERPED�SDUD� HO� SR]R� VH� GHVFULEH� HQ� OD
7DEOD�+��������\�OD�FDSDFLGDG�GH�OD�ERPED�VH�FDOFXOD�XVDQGR�OD�IyUPXOD���������

������ 3ODQ�GH�OD�5HG�GHO�6LVWHPD�GH�5LHJR

/D�VXSHUILFLH�GHO�WHUUHQR�HV�PX\�LUUHJXODU�\�YDUtD�HQWUH���D���P��IDFWRU�TXH�KD\�TXH�FRQVLGHUDU
SDUD�OD�XELFDFLyQ�GH�ORV�SR]RV��3RU�FRQVLJXLHQWH��OD�UHG�GHO�VLVWHPD�GH�ULHJR�HV�UHJLGD�SRU�XQ
VLVWHPD�GLUHFWRU�TXH�FRQWURODUi�OD�RSHUDFLyQ�GHVGH�ORV�SR]RV�KDVWD�ODV�WXEHUtDV�TXH�FRQGXFHQ�HO
DJXD�KDVWD�HO�ILQDO�GH�ODV�ILQFDV�

���� 0pWRGRV�GH�OD�5HG�SRU�(WDSDV

��� 0pWRGRV�GH�OD�5HG�SDUD�OD�(WDSD��

/D�GLUHFWUL]�GH�OD�HWDSD���GHO�SODQ�GH�GHVDUUROOR�SURSXHVWR�HV�UHGXFLU�HO�FRVWR�GH�FRQVWUXFFLyQ�
/D�UHG�GHO�VLVWHPD�GH�ULHJR�TXH�HV�WLSR�UDPDO�WHQLHQGR�FRPR�FHQWUR�ODV�IDFLOLGDGHV�GH�SR]RV�
SXHGH� VHU� HVWDEOHFLGR� SRU� SR]RV� LQVWDODGRV� HQ� ODV� WLHUUDV� DOWDV�� GH� FDOLGDG�� HQ� HO� $UHD� GH
(VWXGLR�� (O� EORTXH� GH� ULHJR� VH� GHWHUPLQDUi� SRU� HO� FDPELR� GH� LQIRUPDFLyQ� GH� OD� WHFQRORJtD
DJUtFROD�\� UHGXFLyQ�GH� OD� ORQJLWXG�GH� WXEHUtD��/D�HWDSD��� VH�PXHVWUD�HQ� OD�)LJ��+��������\�HO
GLDJUDPD�HVTXHPiWLFR�SDUD�HO�VLVWHPD�VH�PXHVWUD�HQ�OD�)LJ��+��������(O�FiOFXOR�KLGUiXOLFR�SRU
SR]R�VH�PXHVWUD�HQ�OD�7DEOD�+��������/D�ORQJLWXG�GH�OD�WXEHUtD�HV�HVWLPDGD�HQ����NP�GHVGH�HO
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SR]R�KDVWD�HO�ILQDO�GH�OD�ILQFD��$GHPiV��OD�FDSDFLGDG�GHO�VLVWHPD�SRU�EORTXHV�GH�LUULJDFLyQ�VH
GHVFULEH�HQ�HO�QXPHUDO�������

��� 0pWRGRV�GH�OD�5HG�HQ�OD�(WDSD��

/DV�DFWLYLGDGHV�DJUtFRODV�SRU�FDEH]D�GH�IDPLOLD�VHUiQ�UHDOL]DGRV�SRU�HO�GXHxR�GH�OD�ILQFD�HQ�OD
HWDSD����%iVLFDPHQWH��ORV�PpWRGRV�GH�OD�UHG�HQ�OD�HWDSD����SULQFLSDOPHQWH�GHSHQGH�GH�OD�HWDSD
���'H�DFXHUGR�D�OD�FODVLILFDFLyQ�GH�OD�WHQHQFLD�GH�OD�WLHUUD�HQ�HO�$UHD�GH�(VWXGLR�\�HO�WDPDxR�GH
ILQFD��HV�GLItFLO�GHFLGLU�HO�iUHD� LUULJDEOH�SDUD�HO�SODQ�GH� OD�HWDSD����SRUTXH�KD\�TXH� WRPDU�HQ
FXHQWD�OD�LQWHQFLyQ�GHO�DJULFXOWRU��3RU�FRQVLJXLHQWH��HQ�OD�HWDSD����OD�ORQJLWXG�GH�OD�WXEHUtD�SDUD
ORV� RFKR� SR]RV� HV� HVWLPDGD� HQ� ��NP� DSUR[RPDGRV� VREUH� OD� EDVH� GH� OD� HWDSD� ��� $GHPiV�
FRQVLGHUDQGR�HO�FRVWR�GH�FRQVWUXFFLyQ�GH�OD�HWDSD����OD�UHODFLyQ�HQWUH�OD�FDQWLGDG�GH�FDEH]DV�GH
IDPLOLD�\�ODV�IDFLOLGDGHV�GH�SR]R�HV�SURSXHVWD��WDO�FRPR�VH�PXHVWUD�HQ�OD�)LJ��+��������GHVGH�HO
SXQWR�GH�YLVWD�GH�UHGXFLU�HO�FRVWR�GH�FRQVWUXFFLyQ�

���� 0pWRGRV�(VWUXFWXUDOHV

��� 7XEHUtD

(O�WLSR�GH�WXEHUtD�DSOLFDGR�VHUi�WXEHUtD�GH�39&�GH�DFXHUGR�FRQ�HO�GLVHxR�GH�SUHVLyQ�PHQRU�GH
���NJ�FP���/D�WXEHUtD�SULQFLSDO�VHUi�LQVWDODGD�EDMR�WLHUUD�HQ�LQVWDODFLyQ�SURIXQGD�GH����P�HQ�OD
ILQFD�\�FDPLQR��FRQVLGHUDQGR�HO�SDVR�GH�FDPLRQHV�\�WUDFWRUHV��$GHPiV��OD�DUHQD�VHUi�XWLOL]DGD
FRPR�IXQGDFLyQ�GH�ODV�WXEHUtDV�

��� )DFLOLGDGHV�$GLFLRQDOHV

(Q� HO� RUGHQ� GH� HVWDEOHFHU� OD� UHG� GHO� VLVWHPD� GH� ULHJR�� WDPELHQ� VHUiQ� LQVWDODGDV� IDFLOLGDGHV
DGLFLRQDOHV� SDUD� HO� FRQWURO� \� PDQHMR�� /DV� IDFLOLGDGHV� DGLFLRQDOHV� VRQ� HQXPHUDGDV� D
FRQWLQXDFLyQ�

,WHP 'HVFULSFLyQ
9iOYXOD�KLGUDQWH /D�YiOYXOD�KLGUDQWH�VHUi�LQVWDODGD�HQ�FDGD�EORTXH�GH�ULHJR��HO�HVSDFLR�HQWUH

KLGUDQWHV�SULQFLSDOHV�VHUi�GH���P�
��'LiPHWUR����PP��FRQVLGHUDQGR�HO�PRYLPLHQWR�GH�OD�WXEHUtD�GH�DOXPLQLR�

9iOYXOD�GH�FRQWURO /D� YiOYXOD� GH� FRQWURO� VHUi� SURYLVWD� SDUD� HO� PDQWHQLPLHQWR� SHULyGLFR� \
SHUtRGR�GH�HPHUJHQFLD��&RQFHUQLHQWH�DO�SXQWR�GH�LQVWDODFLyQ�HV�HQXPHUDGR
SXQWRV�GH�YXHOWD�GH�OD�WXEHUtD�GH�DFXHUGR�FRQ�ORV�EORTXHV�GH�ULHJR

9iOYXOD�GH�DLUH /D� YiOYXOD� GH� DLUH� SULQFLSDO� VHUi� LQVWDODGD� HQ� HO� SXQWR� GH� FXUYD� YHUWLFDO
�FRQYH[R��GHO�VLVWHPD�GH�WXEHUtD�
�� 7LSR�GH�YiOYXOD�GH�DLUH��WLSR�VLPSOH
�� 'LiPHWUR����PP

9iOYXOD�GH�H[SXOVLyQ 3DUD� GUHQDU� OD� DUHQD� GHSRVLWDGD� XQLIRUPHPHQWH� GHQWUR� GH� OD� WXEHUtD�� OD
YiOYXOD�GH�H[SXOVLyQ�VHUi�SURYLVWD�HQ�HO�SXQWR�GH�FXUYD�YHUWLFDO��GHSUHVLyQ�
HQ�HO�VLVWHPD�GH�WXEHUtD
������'LiPHWUR����PP

(TXLSR�GH�PHGLFLyQ (TXLSRV�SDUD�PHGLFLyQ�GH�FDXGDO�\�SUHVLyQ�VHUiQ�SURYLVWRV�HQ�OD�IDFLOLGDGHV
GH�SR]RV�SDUD�HO�PDQHMR�GH�ULHJR
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/D� SURIXQGLGDG� GH� LQVWDODFLyQ� GH� ODV� IDFLOLGDGHV� DGLFLRQDOHV� HQ� SULQFLSDO� REHGHFHUi� D� OD
SURIXQGLGDG�GH�OD�WXEHUtD��(O�FDMyQ�SDUD�SURWHFFLyQ�GH�ORV�HTXLSRV�VHUi�LQVWDODGR�SDUD�UHDOL]DU
XQD�IiFLO�RSHUDFLyQ�\�PDQHMR�

������ 3ODQ�GHO�6LVWHPD�GH�$VSHUVRUHV�KDVWD�HO�)LQDO�GH�OD�)LQFD

%DVDGR�HQ� OD�GLUHFWUL]�GHO�GHVDUUROOR�� HO� VLVWHPD�GH� ULHJR�SRU� DVSHUVRUHV� VHUi�SULQFLSDOPHQWH
DSOLFDGR�SDUD�ORV�WUDEDMRV�GH�ULHJR�HQ�DPEDV�HWDSDV�

���� ,QVWDODFLyQ�GHO�6LVWHPD�GH�$VSHUVRUHV

(O� SRWHQFLDO� GH� ORV� SR]RV� VHUi� HIHFWLYR� VHJXQ� OD� FDSDFLGDG� GHO� VLVWHPD� KDVWD� HO� ILQDO� GH� ODV
ILQFDV�D�WUDYpV�GH�ODV�IDFLOLGDGHV�\�OD�XWLOL]DFLyQ�DO�Pi[LPR�GHO�UHFXUVR�DJXD��GH�DFXHUGR�FRQ�HO
SURSyVLWR��GLUHFWUL]��GH�ODV�HWDSDV�

$GHPiV�� SXHVWR� TXH� ORV� VLJXLHQWHV� HTXLSRV� SDUD� HO� VLVWHPD� GH� DVSHUVRUHV� HV� XVXDOPHQWH
XWLOL]DGR�HQ�OD�5HS~EOLFD�GH�1LFDUDJXD��HO�VLVWHPD�HQ�HVWH�SODQ�DSOLFDUi�ORV�VLJXLHQWHV�HTXLSRV
FRQVLGHUDQGR�ORV�DVSHFWRV�GH�RSHUDFLyQ�\�PDQWHQLPLHQWR�

,WHP 0DWHULDO (VSHFLILFDFLyQ 2EVHUYDFLyQ

$OWXUD�DVSHUVRU +LHUUR�IXQGLGR 3URGXFWR�������

7XEHUtD� GH
WUDQVPLVLyQ

$OXPLQLR 'LiPHWUR����PP
/RQJLWXG�����P

'LVSRQLELOLGDG� GH
WXERV� GH� ���� EDUDV
�����P�

��� 'LUHFWUL]�GH�OD�(WDSD��

(O�WDPDxR�GHO�iUHD�LUULJDEOH�HQ�OD�HWDSD���HV�GHFLGLGD�HQ�����0]������KD��SRU�FDEH]D�GH�IDPLOLD
GH�DJULFXOWRU��HV�QHFHVDULR�DVLJQDU�XQ�Q~PHUR�Pi[LPR�GH�ILQFDV�SRU�FDGD�SR]R�HQ�HO�RUGHQ�GHO
FRVWR�GH�FRQVWUXFFLyQ�GH� ODV� IDFLOLGDGHV�GH�SR]RV��(O� VLVWHPD�HQ�FDGD�EORTXH� UHTXLHUH�GH�XQ
PtQLPR�GH�FDSDFLGDG�ILQDQFLHUD�SRU�HO�FRVWR�GH�LQVWDODFLyQ�GHO�SR]R�

��� 'LUHFWUL]�GH�OD�(WDSD��

(O�SURSyVLWR�GH�HVWD� HWDSD�HV� LQFUHPHQWDU� OD�DJUR�SURGXFFLyQ�GH� ORV�GXHxRV�GH� ILQFDV��2FKR
SR]RV�SXHGHQ�VHU�LQVWDODGRV�WRPDQGR�HQ�FXHQWD�ODV�FRQGLFLRQHV�QDWXUDOHV��HV�LPSRVLEOH�LUULJDU
WRGD� OD� WLHUUD� DUDEOH� HQ� HO�$UHD� GH�(VWXGLR� FRPR� VH�PHQFLRQy� HQ� HO� QXPHUDO� ����� 3RWHQFLDO
$JUtFROD�HQ�HO�$UHD�GH�(VWXGLR��(O�WDPDxR�GH�OD�ILQFD�SRU�FDEH]D�GH�IDPLOLD�HV�YDULDGR�GHVGH
PHQRU�GH���KDVWD�����0]��HVSHFLDOPHQWH��ODV�WLHUUDV�PHQRUHV�GH���0]�UHSUHVHQWDQ�HO����GHO
$UHD�GH�(VWXGLR��WLHUUDV�GH���D�����0]�GH�WDPDxR�UHSUHVHQWDQ�HO������%DVDGR�HQ�OD�DQWHULRU
FRQGLFLyQ� VRFLDO�� HO� SODQ� HQ� HVWD� HWDSD� HV� HVWDEOHFHU� XQD� GLVWULEXFLyQ� HTXLWDWLYD� GH� DJXD� GH
ULHJR�SURSRUFLRQDO�DO�WDPDxR�GH�OD�ILQFD��$GHPiV��HO�SRWHQFLDO�GH�SR]R�HQ�HO�$UHD�GH�(VWXGLR
YDULDUi� GH� DFXHUGR� FRQ� ODV� FRQGLFLRQHV� WRSROyJLFDV� FRPR� VRQ� OD� SURIXQGLGDG� GHO� DFXtIHUR�
,JXDO�TXH�HO�FDVR�GH�OD�HWDSD����OD�UHG�GHO�VLVWHPD�GH�ULHJR�HV�RUJDQL]DGR�SRU�FDGD�SR]R��DVt�TXH
OD�RUJDQL]DFLyQ�GH�ULHJR�VHUi�HVWDEOHFLGD�SDUD�FRQWURODU�XQ�PDQHMR�HTXLWDWLYR�GHQWUR�GHO�iUHD
GH�ULHJR�HQWUH�ODV�RUJDQL]DFLRQHV�SRU�SR]RV�



+���

���� 6LVWHPD�GH�$VSHUVRUHV�$GHFXDGR�SRU�(WDSDV

(O� FRVWR� GH� LQVWDODFLyQ� GHO� VLVWHPD� GH� DVSHUVRUHV� YDULDUi� GHSHQGLHQGR� GH� OD� GLVSRVLFLyQ� GHO
VLVWHPD�\�OD�IRUPD�GH�OD�ILQFD�

/D�FRQVLGHUDFLyQ�EiVLFD�GHO�VLVWHPD�VH�GHVFULEH�FRPR�VLJXH�

,WHP 'HVFULSFLyQ 2EVHUYDFLyQ

,QWHUYDOR�GH�ULHJR
+RUDV�GH�RSHUDFLyQ
,QWHQVLGDG�GH�ULHJR

��'tDV
���KRUDV
0HQRV�GH���PP

��� 6LVWHPD�HQ�(WDSD��

(O�iUHD� LUULJDEOH�HV�GH�����0]�GH� WDPDxR�SRU� ILQFD�GH�DJULFXOWRU�� HO�JDVWR�HFRQyPLFR�GH� ORV
DVSHUVRUHV�SXHGH�HVWDEOHFHUVH�SRU�DMXVWH�GH�ODV�GLPHQVLRQHV�GH� ORQJLWXG�\�DQFKR�GH�OD�ILQFD�
3XHVWR�TXH�OD�ORQJLWXG�GH�OD� WXEHUtD�GH�DOXPLQLR�SDUD�VHU�PRYLOL]DGD�HV�GH����P��OD� ORQJLWXG
HQWUH�DVSHUVRUHV�\�ORQJLWXG�ODWHUDO�HQWUH�KLGUDQWHV�SXHGH�HPSOHDUVH�WUHV�WLSRV����P�[���P��FDVR
������P�[���P��FDVR����\���P�[���P��FDVR�����3RU�RWUD�SDUWH��HO�FRVWR�GHO�VLVWHPD�FRQVLVWH�GHO
FRVWR� GH� DPEDV� RSHUDFLRQHV�� PRYLOL]DFLyQ� GH� WXEHUtDV� H� LQVWDODFLyQ�� TXH� VRQ� WXEHUtDV� GH
DOXPLQLR��MXHJR�GH�DVSHUVRUHV�H�KLGUDQWHV��$GHPiV��OD�IDFLOLGDG�GH�ULHJR�VHUi�SURYLVWD�SRU�XQ
HVWXGLR� GH� PRQLWRUHR� HQ� HVWD� IDVH�� HVWD� IDFLOLGDG� DEDUFD� ��� DJULFXOWRUHV�� 3XHVWR� TXH� HVWD
IDFLOLGDG� SXHGH� VHU� XWLOL]DGD� GHVSXpV� GHO� HVWXGLR� GH� PRQLWRUHR�� HVWD� IDFLOLGDG� DEDUFD
DJULFXOWRUHV�DGLFLRQDOHV��VXPDQGR�XQ�Q~PHUR�GH����SDUD�OD�HWDSD���

/RV�UHVXOWDGRV�GHO�DQiOLVLV�\�ORV�GHWDOOHV�VH�PXHVWUDQ�HQ�ODV�7DEODV�+�������\����%DVDGR�HQ�ORV
UHVXOWDGRV�GHO�FDVR����HQ�HO�FDVR�GH�UHGXFLU�OD�ORQJLWXG�HQWUH�HO�MXHJR�GH�DVSHUVRUHV��ODV�KRUDV
GH� RSHUDFLyQ� SDUD� ORV� ODWHUDOHV� HV�PHQRU�� FRQ� XQ� LQFUHPHQWR� HQ� ODV� KRUDV� GH� RSHUDFLyQ�� (O
DVSHUVRU�HV�UHTXHULGR�SRU�VX�JUDQ�FDSDFLGDG��HQ�OD�TXH�OD�LQWHQVLGDG�GH�ULHJR�VHUi�LQFUHPHQWDGD
SURSRUFLRQDOPHQWH�D�OD�FDSDFLGDG��3RU�OR�WDQWR��XQ�UDGLR�PHQRU�TXH�������HQWUH�ODV�ORQJLWXGHV
VRQ�GLVSRQLEOHV�HQ�HO�FDVR���GHELGR�D�OD�JUDQ�LQWHQVLGDG�GH�ULHJR��&RQ�UHVSHFWR�D�ORV�FDVRV���\
��� HO� HVSDFLR� ODWHUDO� HV�GH� LJXDO� ORQJLWXG� ������ OD�KRUD�GH� ULHJR�H� LQWHUYDOR�GH�RSHUDFLyQ� VRQ
LJXDOHV�WDPELpQ��/D�FDSDFLGDG�GHO�VLVWHPD�GHSHQGH�GH�OD�GLIHUHQFLD�GH�HVSDFLR�HQWUH�HO�MXHJR
GH� DVSHUVRUHV�� 3RU� OR� WDQWR�� HQ� ORV� FDVRV� �� \� �� VH� GLVSRQH� GH� ������ D� ������ /RV� GHWDOOHV� VH
PXHVWUDQ�HQ�OD�7DEOD�+�������

&RQ�UHVSHFWR�D�OD�FRQGLFLyQ�HFRQyPLFD�GHO�VLVWHPD��OD�FDSDFLGDG�GHO�VLVWHPD�HVWDUi�UHVWULQJLGR
SRU�OD�FDSDFLGDG�PtQLPD��HQ�HO�RUGHQ�GH�VXSULPLU�HO�FRVWR�GH�FRQVWUXFFLyQ�GH�SR]RV��%DVDGR�HQ
ORV� UHVXOWDGRV�� VH� DSOLFDUi� ������� HQ� HO� FDVR� �� � HQ� HVWD� HWDSD�� /RV� GHWDOOHV� GH� FiOFXOR� VH
PXHVWUDQ�HQ� OD�7DEOD�+�������� \� OD�GLPHQVLyQ�GHO� VLVWHPD� VH�PXHVWUD� HQ� OD�)LJ��+��������8Q
EORTXH� GH� ULHJR� VH� HVWDEOHFH� FRQ� GRV� FDEH]DV� GH� IDPLOLD� GH� DJULFXOWRUHV� FRQVLGHUDQGR� OD
URWDFLyQ�SRU�EORTXH�

$GHPiV�� OD� IDFLOLGDG�GHO�SR]R�SDUD�DEDUFDU����DJULFXOWRU�QHFHVLWD�GH�GRV�MXHJRV�GH���� O�V�GH
FDSDFLGDG�



+���

��� 6LVWHPD�HQ�(WDSD��

/D�FDQWLGDG�GHO�UHFXUVR�GH�DJXD�HV�HVWLPDGR�FRQ�XQ�SRWHQFLDO�GH�����O�V��SURGXFWR�GHO�SR]R�GH
��� O�V� ��� VHWV�� \� ��� O�V� ��� VHWV���(O� WDPDxR�GHO� iUHD� LUULJDEOH� YDULDEOH� SRU� DJULFXOWRUHV� YD� GH
DFXHUGR�FRQ�HO�SRWHQFLDO�GHO�SR]R��(VWH�DVSHFWR�RFDVLRQDUi�FLHUWRV�LQFRYHQLHQWHV�SRUTXH�HVWDUi
GHWHUPLQDGR� SRU� HO� SRWQFLDO� GHO� SR]R�� 3RU� FRQVLJXLHQWH�� HO� VLVWHPD� GH� OD� HWDSD� ��
SULQFLSDOPHQWH� VHUi� HVWDEOHFLGR� HQ� HVFDOD� HTXLWDWLYD� GH� OD� IDFLOLGDG�GH� ULHJR� \� WDPDxR� GH� OD
ILQFD� FRQ� HO� VXPLQLVWUR� GH� XQ� YROXPHQ� HTXLWDWLYR� GH� DJXD� GH� ULHJR�� &RQ� UHVSHFWR� D� OD
GLVSRVLFLyQ� GH� ORV� EORTXHV� GH� ULHJR�� SXHVWR� TXH� HO� WDPDxR� GHO� iUHD� LUULJDEOH� VHUi� H[WHQGLGR
FRPSDUiQGROD� FRQ� OD� HWDSD� �� ����� 0]��� FDGD� ILQFD� VHUi� DVLJQDGD� D� XQ� EORTXH� GH� ULHJR
FRQVLGHUDQGR�HO�WDPDxR�GH�OD�HWDSD����$GHPiV��HO�Q~PHUR�GH�DJULFXOWRUHV�DVLJQDGR�D�XQ�SR]R
QR�VHUi�PD\RU�GH���\���SRU�SRWHQFLDO�GH�SR]R��VHJ~Q�VHD�GH����\����O�V��UHVSHFWLYDPHQWH��FRPR
VH�PXHVWUD�HQ�OD�7DEOD�+�������

(O� VLVWHPD�SRU� DVSHUVRUHV� VHUi�FRQVLGHUDGR�HQ� ORV�PpWRGRV�GH� OD� HWDSD���SRH� VHU�XQ� VLVWHPD
HFRQyPLFR�SDUD�ORV�DJULFXOWRUHV��(O�UHVXOWDGR�GHO�FiOFXOR�VH�PXHVWUD�HQ�ODV�7DEODV�+��������\���
(Q�HO�VLVWHPD�GH���P�[���P��FDVR����HQ�OD�FDSDFLGDG�GHO�SR]R��HO�HVSDFLR�ODWHUDO�GH���P�HV
WDPELpQ�PHQRU�SRU�HO�WDPDxR�GHO�iUHD�LUULJDEOH�\�HO�LQWHUYDOR�GH�KRUD�GH�RSHUDFLyQ�HV�PHQRU
TXH�����GHELGR�D�TXH�HV�FRQYHQLHQWH�TXH�VHD�PD\RU�TXH���WLHPSRV��3XHVWR�TXH�OD�LQWHQVLGDG�GH
ULHJR�HV�FDOFXODGD�SDUD�HO�UHTXHULPLHQWR�WRWDO�GH�DJXD�KRUD�GH�RSHUDFLyQ��HO�YDORU�DGPLVLEOH�GH
OD� LQWHQVLGDG�GH� ULHJR� HQ�GHPDVtD�GH� ��PP�HQ�KRUD� GH� RSHUDFLyQ� HV�PHQRU� TXH������3RU� OR
WDQWR��HO�VLVWHPD�GHO�FDVR���QR�HV�DSURSLDGR�

&RPR�VH�PHQFLRQy�HQ�OD�HWDSD����HV�VLVWHPD�GH���P�[���P��FDVR����\���P�[���P��FDVR����
UHTXLHUHQ�GH�LJXDOHV�FRQGLFLRQHV��KRUD�GH�RSHUDFLyQ�H�LQWHUYDOR�GH�RSHUDFLyQ��GHELGR�DO�LJXDO
HVSDFLDPLHQWR�ODWHUDO��7DPELpQ��OD�FDSDFLGDG�GHO�VLVWHPD�HV�HIHFWLYD�SRU�HO�Q~PHUR�GH�MXHJRV
GH�DVSHUVRUHV�SRU�OD�H[WHQVLyQ�GH�OD�ILQFD��VHUi�QHFHVDULR�UHVWULQJLU�D�OD�FDSDFLGDG�PtQLPD�GHO
VLVWHPD� UHTXHULGR� SDUD� HVWDEOHFHU� XQD� DVLJQDFLyQ�Pi[LPD� GH� DJULFXOWRUHV� SRU� SR]R�� 3DUD� HO
SR]R�GH���� O�V�� HO� FDVR��� HVWi� GLVSRQLEOH� SDUD�������� D������ FRQ� UHODFLyQ� D� OD� FDSDFLGDG�GHO
VLVWHPD�\�FREHUWXUD�GH�ODV�ILQFDV�GH�DJULFXOWRUHV��(Q�HO�FDVR����HO�VLVWHPD�GH��������\������HV
GLVSRQLEOH� FRPR� HQ� HO� FDVR� ��� 3RU� RWUD� SDUWH�� SDUD� HO� SR]R� GH� ��� O�V�� ORV� FDVRV� �� \� �� VRQ
GLVSRQLEOHV�HQ��������D�������/RV�GHWDOOHV�VH�PXHVWUDQ�HQ�OD�7DEOD�+�������

&RQ�UHVSHFWR�D�OD�VHOHFFLyQ�GH�OD�SDUWH�HFRQyPLFD�GHO�VLVWHPD��HO�FRVWR�GH�LQVWDODFLyQ�WLHQH�TXH
YHU�FRQ� OD�H[WHQVLyQ�GH� OD� WXEHUtD� LJXDO�TXH�HQ�HO�FDVR����HO� VLVWHPD�GH��������VHUi�DSOLFDGR
FRQVLGHUDQGR�OD�GLVSRVLFLyQ�GHO�VLVWHPD�HQWUH�ORV�SR]RV�GH����\����O�V��/RV�GHWDOOHV�GH�FiOFXOR
VH�SUHVHQWDQ�HQ�OD�7DEOD�+�������\�ODV�GLPHQVLRQHV�GHO�VLVWHPD�VH�PXHVWUDQ�HQ�OD�)LJ��+�������

$GHPiV��HQ�HO�VLVWHPD�HQ�OD�HWDSD���QR�VH�JHQHUDUi�OD�IULFFLyQ�VRFLDO�HQWUH�ORV�SURGXFWRUHV�GH�OD
FRPXQLGDG��SXHVWR�TXH�OD�GLIHUHQFLD�GH�WDPDxR�GHO�iUHD�LUULJDEOH�SRU�SR]R�HV�HYDOXDGD�SDUD�XQ
WDPDxR�SHTXHxR�GH������0]�����KD���GHVGH�HO�SXQWR�GH�YLVWD�GH�OD�HVFDOD�GH�ODV�IDFLOLGDGHV�



+���

������ 6XPDULR�GH�)DFLOLGDGHV

/DV�IDFLOLGDGHV�GH�ULHJR�SRU�HWDSDV�VRQ�WDEXODGDV�FRPR�VLJXH�

&DWHJRUtD ,WHP (WDSD�� (WDSD�� 2EVHUYDFLyQ
)DFLOLGDGHV�GH�SR]RV 1R��GH�SR]R ��SR]RV��XQR�H[LVWHQWH� ��SR]RV����H[LVWHQWHV�

7LSR�GH�ERPED %RPED� GH� WXUELPD
PXOWLIDVH�YHUWLFDO

,JXDO�TXH�HWDSD��

&DVD�GH�ERPED ���� �%��[����� �:��[����
�+�

,JXDO�TXH�HWDSD��

7LSR�GH�HVWUXFWXUD 7LSR�DVEHVWR ,JXDO�TXH�HWDSD��

5HG� GH� VLVWHPD� GH
ULHJR

'LVWDQFLD�GH�WXEHUtD $SUR[�� ���NP��
IDFLOLGDGHV

$SUR[�� ����NP��
IDFLOLGDGHV

7LSR�GH�WXER 7XER�39& 7XER�39&

'LiPHWUR�GH�WXEHUtD ����D����PP ,JXDO�TXH�HWDSD��

$FFHVRULRV 9iOYXOD�GH�FRQWURO����
9iOYXOD�GH�DLUH����
9iOYXOD� GH� H[SXOVLyQ�
��
+LGUDQWH����

9iOYXOD� GH� FRQWURO�
DSUR[����
9iOYXOD� GH� DLUH�
DSUR[���
9iOYXOD� GH� H[SXOVLyQ�
DSUR[���
+LGUDQWH��DSUR[���

6LVWHPD�SDUD�ILQFD $UHD�SRU�%ORTXH ����0]���DJULFXOWRUHV ����0]��DJULFXOWRU
����0]�DJULFXOWRU

3R]R����O�V
3R]R����O�V

'LPHQVLyQ� GHO
EORTXH

�
���P�[����P

���P�[����P
���P�[����P

3R]R����O�V
3R]R����O�V

(VSDFLDPLHQWR
HQWUH�DVSHUVRUHV

����P�[�����P ����P�[�����P

/RQJLWXG�GH�WXEHUtD ����P ���P

1R��GH�DVSHUVRUHV ��MXHJRV ���MXHJRV

��� 3ODQ�GH�2SHUDFLyQ�\�0DQWHQLPLHQWR�SDUD�ODV�)DFLOLGDGHV�GH�5LHJR

��� 2SHUDFLyQ�\�0DQWHQLPLHQWR�GH�$JXD�GH�5LHJR

/D�VHFFLyQ�GH�FRQWURO�GH�DJXD�VHUi�HVWDEOHFLGD�SRU�OD�DVRFLDFLyQ�GH�FDPSHVLQRV�SDUD�IRUWDOHFHU
HO�SODQ�GH�RSHUDFLyQ�\�PDQWHQLPLHQWR�GH�ODV�IDFLOLGDGHV�GH�ULHJR�

(O�PpWRGR�GH�DGPLQLVWUDFLyQ�VH�GHWDOOD�HQ�HO�QXPHUDO������������2SHUDFLyQ�\�0DQWHQLPLHQWR�GH
$JXD�GH�5LHJR��/D�DVRFLDFLyQ�QHFHVLWD�XQD�RILFLQD��VDOyQ�GH�FRQIHUHQFLD�\�FRFLQD��XQ�iUHD�GH
VHUYLFLR� GH� ��P��� DGHPiV� GH� XQ� SR]R� SURIXQGR�� 6HUi� FRQVWUXtGR� GHQWUR� GHO� SODQ� GH� OD
DVRFLDFLyQ�

&RQ� UHVSHFWR� DO� HVTXHPD� GH� OD� DVRFLDFLyQ� UHIHULUVH� DO� QXPHUDO� ������� (VWUXFWXUD� GH� OD
$VRFLDFLyQ�

���� &RQWURO�GH�$JXD

��� %RPEDV�\�3R]RV

(O�PpWRGR�GH�RSHUDFLyQ�\�PDQWHQLPLHQWR�SDUD�FDGD�SODQWD�GH�ERPEHR�HV�FRPR�VLJXH�



+���

�� /D� VHFFLyQ� GH� FRQWURO� GH� DJXD� GH� OD� DVRFLDFLyQ� GH� FDPSHVLQRV� HODERUDUi� XQ� SURJUDPD
PHQVXDO�SDUD�OD�RSHUDFLyQ�GH�ODV�ERPEDV�EDVDGR�HQ�HO�SODQ�GH�FXOWLYR�SUHVHQWDGR�SRU�FDGD
SURGXFWRU�� HO� SURJUDPD� PHQVXDO� VHUi� VXPLQLVWUDGR� DO� RSHUDGRU� GH� OD� ERPED� \� D� ORV
SURGXFWRUHV�LQWHUHVDGRV�

�� /RV�SURGXFWRUHV�HMHFXWDUiQ�HO�ULHJR�GH�DFXHUGR�FRQ�HO�SURJUDPD�GH�ERPEHR�GHO�RSHUDGRU�\
WDPELpQ�DFRUGH�D�VX�DVLJQDFLyQ�

�� (O�RSHUDGRU�GH�ERPED�VXSHUYLVDUi�XQR�SRU�XQR�HO�iUHD�GH�ULHJR��\�HQ�HO�FDVR�LJXDO�TXH�ORV
SURGXFWRUHV�QR�UHVSHWHQ�HQ�VX�WRWDOLGDG�HO�HVWDEOHFLPLHQWR�GHO�SURJUDPD��SRGUi�VDQFLRQDU�
(O�FRQWURO�GHO�IOXMR��UHJXODFtRQ�\�SUHVLyQ��VH�HMHFXWDUi�FXDQGR�HO�XVR�GH�DJXD�VHD�PtQLPR�

�� %RPEDV�\�PRWRUHV�VHUiQ�GLDULDPHQWH�FKHTXHDGRV�DQWHV�GH� OD�RSHUDFLyQ�GHO� VLVWHPD�\�XQ
PDQWHQLPLHQWR�DQXDO�VHUi�UHDOL]DGR�SRU�XQD�ILUPD�HVSHFLDOL]DGD�

�� /RV� SR]RV� JHQHUDOPHQWH� QR� QHFHVLWDQ� XQD� UHYLVLyQ� SHULyGLFD�� QR� REVWDQWH�� VHUiQ
FKHTXHDGRV�HQ�FDVR�GH�TXH�HO�YROXPHQ�GH�DJXD�H[WUDtGR�VHD�PHQRU�TXH�HO�HVSHUDGR�

��� ,QVWDODFLyQ�GH�6XPLQLVWUR�GH�$JXD

8Q� PLHPEUR� GH� ORV� XVXDULRV� GHO� DJXD� VXSHUYLVDUi� GH� WLHPSR� HQ� WLHPSR� SDUD� YHULILFDU� ODV
WXEHUtDV�\�YiOYXODV��(Q�FDVR�GH�SpUGLGD�GH�DJXD��OD�UHSDUDFLyQ�VHUi�UHDOL]DGD�LQPHGLDWDPHQWH
SRU�FLHUUH�GH�SDVR�GHO�DJXD�PHGLDQWH�HO�FLHUUH�GH�OD�YiOYXOD�GH�FRQWURO�R�SDUR�GH�OD�ERPED�

��� ,QVWDODFLyQ�GH�$VSHUVRUHV

(O�GXHxR�RILFLDO�GH�ORV�DVSHUVRUHV�VHUi�OD�$VRFLDFLyQ�GH�5HJDQWHV��QR�REVWDQWH��VLHPSUH�VHUiQ
XVDGRV� SDUD� ORV� DJULFXOWRUHV�� OD� YHULILFDFLyQ� \� FKHTXHR� VHUi� UHDOL]DGR� SRU� ORV� XVXDULRV� \� ODV
UHSDUDFLRQHV�VHUiQ�HMHFXWDGDV�SRU�OD�DVRFLDFLyQ�EDMR�HO�UHTXHULPLHQWR�GH�ORV�DJULFXOWRUHV��/RV
GDxRV�PiV�FRPXQHV�GHO�VLVWHPD�HV�HO�GHVJDVWH�GHO�VWRS�GH� OD� MXQWD�GH�JRPD�HQ� OD� WXEHUtD�GH
DOXPLQLR��TXH�LQGLFD�OD�QHFHVLGDG�GH�XQ�PDQWHQLPLHQWR�

���� 7UDEDMR�GH�5LHJR

&DGD� DJULFXOWRU� GHEH� GHVDUUROODU� HO� WUDEDMR� GH� ULHJR� SUHYLDPHQWH� SODQHDGR�� (O� iUHD� GH
LQIOXHQFLD��WLHUUD�DJUtFROD��VHUi�EiVLFDPHQWH�GHFLGLGR�SRU�OD�FDSDFLGDG�GH�XQ�MXHJR�GH�ULHJR��(O
SURGXFWRU�QR�VREUHSDVDUi�HO�iUHD�HVWDEOHFLGD�

(O�DJXD�GH� ULHJR�VHUi� UHJXODGD�HQ�HO�RUGHQ�GH� UHGXFLU� ODV�KRUDV�GH� ULHJR�HQ�SHUtRGR�GH�EDMR
UHTXHULPLHQWR�GH�DJXD��/D�DVRFLDFLyQ�GH�UHJDQWHV�HVWDEOHFHUi�WLHPSR�GH�UHJDGtR�SRU�DVSHUVRUHV
\�OD�UHIHUHQFLD�GH�UHTXHULPLHQWR�GH�ULHJR�VHUi�HODERUDGR�HQ�XQ�PDQXDO�

���� (TXLSR�1HFHVDULR

(O�HTXLSR�QHFHVDULR�SDUD�HO�FRQWURO�GH�DJXD�HV�HO�VLJXLHQWH�

(TXLSR�1HFHVDULR�SRU�ORV�8VXDULRV�GHO�5LHJR

1RPEUH�HTXLSR (VSHFLILFDFLyQ &DQWLGDG 3URSyVLWR�GH�XVR
&DPLRQHWD ��WRQ���:' � 9LVLWD� GH� VLWLR�� VXSHUYLVLyQ�\

UHSDUDFLyQ
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���� &RVWR�GH�2SHUDFLyQ�\�0DQWHQLPLHQWR

��� 2SHUDFLyQ�$QXDO�\�&RVWR�GH�0DQWHQLPLHQWR

(O�FRVWR�GH�2�0�FRQVLVWH�HQ�HO�FRVWR�GH�RSHUDFLyQ��FRVWR�GH� UHQRYDFLyQ�GH� ODV� IDFLOLGDGHV�\
FRVWR� ODERUDO�� (O� FRVWR� GH� UHQRYDFLyQ� GH� ODV� IDFLOLGDGHV� HV� HVWLPDGR� SRU� ORV� FRVWRV� GH
FRQVWUXFFLyQ� FRQVLGHUDQGR� HO� WLHPSR�GH�GHSUHFLDFLyQ� SRU� FDWHJRUtDV��(O� FRVWR� ODERUDO� GH� ODV
DFWLYLGDGHV�GH�OD�DVRFLDFLyQ�HV�HVWLPDGR�EDVDGR�HQ�HO�GLDJUDPD�HVTXHPiWLFR�GH�OD�DVRFLDFLyQ�
(O� PRQWR� GHO� FRVWR� GH� RSHUDFLyQ� PHQVXDO� GHSHQGH� GHO� UHVXOWDGR� GH� ODV� DFWLYLGDGHV� TXH� VH
HMHFXWHQ� HQ� ODV� ILQFDV� GH� ORV� DJULFXOWRUHV�� WDPELpQ� TXH� FRQWLQ~D� HO� SUR\HFWR� HV� HMHFXWDGR
PXFKR� WDPELpQ�� 3RU� OR� WDQWR�� HO� FRVWR� GH� RSHUDFLyQ� DQXDO� HV� FDOFXODGR� EDVDGR� HQ� HO
UHTXHULPLHQWR��GH�DJXD�PHQVXDO��FRPR�VH�PXHVWUD�HQ�OD�7DEOD�+�������

(O�FRVWR�DQXDO�GH�ORV�XVXDULRV�GHO�ULHJR�VH�GHVFULEHQ�D�FRQWLQXDFLyQ�

,WHP &RVWR�DQXDO

(WDSD�� (WDSD��

&RVWR�ODERUDO
&RVWR�GH�RSHUDFLyQ
&RVWR� GH� UHQRYDFLyQ� GH
IDFLOLGDGHV

���
����
����

���
�����
����

7RWDO ���� �����

��� 3DJR�GH�ORV�$JULFXOWRUHV�\�0pWRGR�GH�FROHFFLyQ

(O�FRVWR�PHQFLRQDGR�DQWHULRUPHQWH� VHUi�FDUJDGR�D� ORV�DJULFXOWRUHV�EHQHILFLDULRV��GH�DFXHUGR
FRQ� OD� H[WHQVLyQ� GH� OD� WLHUUD�� (O� FRVWR� SRU� XQLGDG� GH� VXSHUILFLH� VHUi� GH� 86�����0]� \
86�����0]��HQ�ODV�HWDSDV���\����UHVSHFWLYDPHQWH��(O�SDJR�VH�UHDOL]DUi�FRPR�VLJXH��GHVSXpV�GH
OD�FRVHFKD��HO�SURGXFWR�VHUi�FRPHUFLDOL]DGR�D�WUDYpV�GH�OD�DVRFLDFLyQ��GRQGH�HO�FRVWR�GH�ULHJR
VHUi�GLUHFWDPHQWH�UHGXFLGR�GH�ORV�LQJUHVRV�\�HO�UHVWDQWH�FRUUHVSRQGHUi�D�ORV�DJULFXOWRUHV�
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