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(O� FRQWHQLGR� GH� HVWD� SXEOLFDFLyQ� HV� UHVSRQVDELOLGDG�
H[FOXVLYD� GH� ORV� DXWRUHV� \� HQ� QLQJ~Q FDVR� GHEH�
FRQVLGHUDUVH�TXH�UHIOHMD�ORV�SXQWRV�GH�YLVWD�GHO�,QVWLWXWR�GH�
*HRJUDItD�7URSLFDO \�R�OD�$JHQFLD�GH�0HGLR�$PELHQWH��WRGRV�
GH�OD�5HS~EOLFD�GH�&XED�

6H�DXWRUL]D�OD�UHSURGXFFLyQ�WRWDO�R�SDUFLDO�GH�HVWD�REUD�VLQ�
ILQHV� GH� OXFUR�� VROR� VH� UHTXLHUH� TXH� QRPEUHQ� OD� IXHQWH� H�
LQIRUPHQ�GH�HOOR�D�VXV�HGLWRUHV�
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3URSLFLDU� HO� LQWHUFDPELR� GH� H[SHULHQFLDV� \� FRQRFLPLHQWRV� HQWUH� DFWRUHV�

LQYROXFUDGRV� HQ� OD� JHVWLyQ� DPELHQWDO�� SDUD� GDU� D� FRQRFHU� ODV� YtDV��

LQVWUXPHQWRV� \� PpWRGRV� XWLOL]DGRV� HQ� OD� SUHYHQFLyQ R� PLWLJDFLyQ� GH� ORV

LPSDFWRV� DPELHQWDOHV� SRWHQFLDU� ORV� UHVXOWDGRV� SRVLWLYRV� \� GHEDWLU� ODV�

PHWDV�D�DOFDQ]DU� HQ�HO�iPELWR QDFLRQDO�H�LQWHUQDFLRQDO�
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� *HVWLyQ�LQWHJUDGD�GH�ORV�UHFXUVRV�QDWXUDOHV�

� *HVWLyQ�GH�OD�LQIRUPDFLyQ�DPELHQWDO

� *HVWLyQ�DPELHQWDO�D�QLYHO�GH�RUJDQL]DFLRQHV�

� *HVWLyQ�GH�OD�FRQWDPLQDFLyQ�\�GH�OD�GHJUDGDFLyQ�DPELHQWDO�
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5HVWUHSR�G��.DUHQ�9HQJDV�H��
D *UXSR�GH�LQYHVWLJDFLyQ�$PELHQWH��+iELWDW�\�6RVWHQLELOLGDG��)DFXOWDG�GH�
$UTXLWHFWXUD�H�,QJHQLHUtD��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD��
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E *UXSR�GH�LQYHVWLJDFLyQ�$PELHQWH��+iELWDW�\�6RVWHQLELOLGDG��)DFXOWDG�GH�
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$UTXLWHFWXUD�H�,QJHQLHUtD��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD��
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G *UXSR�GH�LQYHVWLJDFLyQ�$PELHQWH��+iELWDW�\�6RVWHQLELOLGDG��)DFXOWDG�GH�
$UTXLWHFWXUD�H�,QJHQLHUtD��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD��
&RORPELD��FDUORV�PHGLQD#FROPD\RU�HGX�FR
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5HVXPHQ
/DV�SUREOHPiWLFDV�DPELHQWDOHV�JHQHUDGDV�SRU�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�FRPR�
FRQVHFXHQFLD�GH� OD�H[SORWDFLyQ�GH�FDQWHUDV�\�UtRV�SDUD� OD�H[WUDFFLyQ�GH�UHFXUVRV�
SpWUHRV��XWLOL]DGRV�HQ� OD�IDEULFDFLyQ�GH�HOHPHQWRV�FRQVWUXFWLYRV�FRPR�EORTXHV�GH�
FRQFUHWR��WUDH�QXHYRV�UHWRV��HQ�HVWD�LQYHVWLJDFLyQ�VH�SODQWHD�FRPR�DOWHUQDWLYD�GH�
VRVWHQLELOLGDG� DPELHQWDO�� HO� XVR� GH� WLHUUD� HQ� OD� FRQIHFFLyQ� GH� %ORTXHV� GH� 7LHUUD�
&RPSULPLGD��%7&��SDUD�VLVWHPDV�GH�PDPSRVWHUtD�HQ�HO�FRUUHJLPLHQWR�(O�3URGLJLR
GH� 6DQ� /XLV� ±� $QWLRTXLD�� VHJ~Q� ORV� DQiOLVLV� UHDOL]DGRV� GH� SURSLHGDGHV� ItVLFR�
PHFiQLFDV��SRVWHULRU�D�OD�FDUDFWHUL]DFLyQ�GH�PDWHULDOHV��VH�GHWHUPLQy�TXH�ORV�%7&�
HODERUDGRV�SRU�OD�FRPXQLGDG��FRQ�XQD�GRVLILFDFLyQ�SRU�SHVR��FRUUHVSRQGLHQWH�D�XQD�
SDUWH� GH� FHPHQWR�� �� SDUWHV� GH� WLHUUD� \� WUHV GH� DUHQD� GH� SHJD�� SUHVHQWDURQ� XQD�
GHQVLGDG�SURPHGLR�GH�����NJ�P���XQD�UHVLVWHQFLD�SURPHGLR�GH�SHQHWUDFLyQ GH�DJXD�
SRU�PpWRGR�5LOHP�GH����[�����P� \�UHVLVWHQFLD�SURPHGLR�D�OD�FRPSUHVLyQ�GH����0SD��
OR�FXDO�ORV�KDFH�YLDEOHV�SDUD�OD�FRQVWUXFFLyQ�GH�VLVWHPDV�GH�PDPSRVWHUtD�VHJ~Q�OD�
17&� ������ SRU� RWUR� ODGR�� HO� WUDEDMR� UHDOL]DGR� SHUPLWLy� OD� LQWHJUDFLyQ� VRFLDO� \� OD�
VHQVLELOL]DFLyQ�DPELHQWDO�HQ�FXDQWR�DO�DSURYHFKDPLHQWR�GH�OD�WLHUUD�FRPR�DOWHUQDWLYD�
GH� FRQVWUXFFLyQ� HQ� FRPXQLGDGHV� UXUDOHV� FRQ� SUREOHPiWLFDV� DPELHQWDOHV�� � GH�
DFFHVLELOLGDG�\�GpILFLW�GH�XQLGDGHV�KDELWDFLRQDOHV�

3DODEUDV� FODYH�� &RQVWUXFFLyQ� VRVWHQLEOH�� JHVWLyQ� DPELHQWDO�� %ORTXH� GH� WLHUUD�
&RPSULPLGD�
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/D�WLHUUD�FRPR�PDWHULDO�GH�REUD�KD�VLGR�FRQVLGHUDGR�FRPR�XQR�GH�ORV�SLODUHV�GH�OD�
$UTXLWHFWXUD�PRGHUQD��VREUH�OD�FXDO�VH�WLHQHQ�LQGLFLRV�GH�VX�DSURYHFKDPLHQWR�FRPR�
PDWHULDO� GH� FRQVWUXFFLyQ� GHVGH� HO� DxR� ������� DQWHV� GH� FULVWR� HQ� OD� FXOWXUD�
0HVRSRWiPLFD��GRQGH�HVWH�PDWHULDO�YHUQiFXOR�HUD�FRPELQDGR�FRQ�RWURV�PDWHULDOHV�
SDUD� PHMRUDU� VXV� SURSLHGDGHV� ItVLFR� �� PHFiQLFDV� \� JDUDQWL]DU� OD� HVWDELOLGDG��
IXQFLRQDOLGDG� \� HVWpWLFD� GH� VLVWHPDV� FRQVWUXFWLYRV� FRPR�PDPSRVWHUtDV�� SLVRV� \�
DFDEDGRV�DUTXLWHFWyQLFRV��HWF��>�@±>�@��$GHPiV�GH�OR�DQWHULRU��FRPR�FRPSRQHQWH�GH�
GLIHUHQWHV� HOHPHQWRV� FRQVWUXFWLYRV�� OD� WLHUUD� HQ� VX� SURFHVR� GH� WUDQVIRUPDFLyQ� H�
LPSOHPHQWDFLyQ�QR�JHQHUD XQD�DOWD�FDQWLGDG GH�&2� QL�FRQVXPRV�HQHUJpWLFRV�>�@��
SRU�OR�DQWHULRU��GHVGH�HO�GHVDUUROOR�GH�OD�$UTXLWHFWXUD�PRGHUQD�\�FRPR�DOWHUQDWLYD�
DPELHQWDO��HVWH�PDWHULDO�VH�KD�FRQYHUWLGR�HQ�XQD�RSFLyQ�DO�GHWHULRUR�DPELHQWDO�TXH�
HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� KD� JHQHUDGR� FRPR� FRQVHFXHQFLD� GH� OD� VREUH�
H[SORWDFLyQ�GH�UHFXUVRV�QDWXUDOHV�\�SURGXFFLyQ�GH�PDWHULDOHV�TXH�HQ�VX�SURFHVR�GH�
WUDQVIRUPDFLyQ� JHQHUDQ� XQ� LPSDFWR� DPELHQWDO� QHJDWLYR� GHELGR� DO FRQVXPR�
HQHUJpWLFR�\�VREUHSURGXFFLyQ�GH�&2� >��@��3RU�OR�WDQWR��PXFKRV�LQYHVWLJDGRUHV�KDQ�
KHFKR�GH�OD�DUTXLWHFWXUD�YHUQiFXOD�\�GHO�DSURYHFKDPLHQWR�GH�OD�WLHUUD��XQD�RSFLyQ�
IUHQWH� DO� FXLGDGR�DPELHQWDO� \� DOWHUQDWLYD� D� OD VROXFLyQ� GH�SUREOHPiWLFDV� VRFLDOHV�
OLJDGDV� FRQ� OD� FDUHQFLD� KDELWDFLRQDO� HQ� FRPXQLGDGHV� UXUDOHV� D� QLYHO� PXQGLDO�
$OJXQDV�LQYHVWLJDFLRQHV�GHWHUPLQDQ�TXH�HO�LQFUHPHQWR�GH�OD�FRQFLHQWL]DFLyQ�VREUH�
OD�VRVWHQLELOLGDG�DPELHQWDO��KD�JHQHUDGR�XQD�PD\RU�YDORUL]DFLyQ�GH�ORV�PDWHULDOHV�
GLVSRQLEOHV�HQ�HO�HQWRUQR��FRPR�HV�HO�FDVR�GH�OD�WLHUUD�XVDGD�HQ�OD�FRQVWUXFFLyQ�GH�
DGREHV�SDUD�YLYLHQGDV�\�HVSDFLRV�GHVWLQDGRV�D�OD�SURGXFFLyQ�DJUtFROD�>��@��DGHPiV�
GH�OR�DQWHULRU��VH�UHVDOWD�TXH�HVWH�PDWHULDO�HV�XQD�DOWHUQDWLYD�DO FXLGDGR�DPELHQWDO�
IUHQWH�D�RWURV�PDWHULDOHV�GH�FRQVWUXFFLyQ��GHVWDFDQGR�OD�PHMRUD�GH�HQWRUQRV�YLYRV�\�
OD� SUHVHUYDFLyQ GH ORV� ELHQHV� DUTXLWHFWyQLFRV� H� KLVWyULFRV� TXH� FRQVWLWX\HQ� XQ�
WHVWLPRQLR�YLYR�GHO�SDWULPRQLR�HGLILFDEOH��SRU�RWUR�ODGR��VH�HVWDEOHFH�TXH�HO�XVR�GH�
PDPSXHVWRV�TXH�QR�UHTXLHUDQ�SURFHVRV�GH�FRFFLyQ�FRPR�ORV�DGREHV�\�ORV�%ORTXHV�
GH�7LHUUD�&RPSULPLGD��%7&��UHGXFHQ�ODV�HPLVLRQHV�GH�JDVHV�GH�HIHFWR�LQYHUQDGHUR�
KDVWD�GLH]�YHFHV�HQ�FRPSDUDFLyQ�FRQ�ORV�ODGULOORV�FRFLGRV�WUDGLFLRQDOHV�>��@��DGHPiV�
GH�OR�DQWHULRU >�@��>�@��GHWHUPLQDQ�TXH�HQ�FXDQWR�DO�FRVWR��FRQVWUXLU�XQ�PXUR�FRQ�HVWH�
WLSR�GH�SURGXFWRV�HV�XQ�����PiV�EDUDWR�TXH�FRQ�ODGULOORV�GH�DUFLOOD�FRFLGD��$O�LJXDO�
TXH� ORV� DQWHULRUHV� DXWRUHV� >��@�� GHWHUPLQD� HQ� VX� HVWXGLR� VREUH� HO� DQiOLVLV� GH�
SURSLHGDGHV� ItVLFR�±�PHFiQLFDV�GH� ODGULOORV� \�%7&��TXH� OD�HPLVLyQ�GH�*DVHV�GH�
(IHFWR�,QYHUQDGHUR��*(,��SRU�FDXVD�GH�OD�FRFFLyQ�GH�ODGULOORV�GH�DUFLOOD�HV�XQD�FDXVD�
TXH� VH� GHVFULELy� HQ� HO� ,QYHQWDULR� GH� *(,� FRQ� UHODFLyQ� DO� GHWHULRUR� DPELHQWDO�
SURYHQLHQWH� GHO� VHFWRU� GH� OD� FRQVWUXFFLyQ�� SRU� OR� DQWHULRU� HO� EORTXH� GH� WLHUUD�
FRPSULPLGD��%7&��SRGUtD�UHSUHVHQWDU�XQD�LQLFLDWLYD HFROyJLFD�SDUD�OD�FRQVWUXFFLyQ�
GH�YLYLHQGDV�DOWHUQDWLYDV��SHUPLWLHQGR�DVt�UHGXFLU�OD�HPLVLyQ�GH�*(,��'H�LJXDO�IRUPD
>��@�� GHVWDFDQ� ODV� FXDOLGDGHV� DPELHQWDOHV \� FRQVWUXFWLYDV� GH� OD� WLHUUD� FUXGD�� DVt�
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FRPR�OD�GLVSRQLELOLGDG�GH�HVWH�PDWHULDO�HQ�VLWX��OR�FXDO�OR�FRQYLHUWH HQ�XQD�RSFLyQ�
YHQWDMRVD� SDUD� OD� FRQVWUXFFLyQ� GH� KiELWDWV� HQ� ]RQDV� UXUDOHV� \� XUEDQDV�2WUDV�
LQYHVWLJDFLRQHV�GHWHUPLQDQ�TXH�HO�XVR�GH�OD�WLHUUD�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�
XQH�HO�DQWLJXR�FRQRFLPLHQWR�GH�FDGD�FXOWXUD�FRQ�HO�GHVDUUROOR� WHFQROyJLFR�DFWXDO��
SRU� OR� FXDO� HVWDV� WpFQLFDV� SXHGHQ� FRQVLGHUDUVH�� D� SDUWLU� GH� DKRUD�� FRPR� XQD�
DOWHUQDWLYD�FRQVLVWHQWH�KDFLD�PDWHULDOHV�SHUQLFLRVRV��KR\�HQ�GtD�KHJHPyQLFRV��GH�
XQD�LQGXVWULD GH�OD�FRQVWUXFFLyQ�TXH�FRQWULEX\H�GHFLVLYDPHQWH�DO�GHWHULRUR�TXH�KD�
OOHJDGR�D�GHSUHGDU�QXHVWUR�SODQHWD >��@±>��@��6LQ�HPEDUJR��SHVH�D�TXH�OD�WLHUUD�HV�
XQD�DOWHUQDWLYD�DPELHQWDO�FRQ�UHODFLyQ�DO�FRQVXPR�HQHUJpWLFR�\�SURGXFFLyQ�GH�&2�

HQ� FRPSDUDFLyQ� D� RWURV� PDWHULDOHV� GH� FRQVWUXFFLyQ� FRPR� ORV� ODGULOORV� FRFLGRV��
FRQFUHWR�� DFHUR�� HWF��� VH� GHEH� WHQHU� SUHVHQWH� TXH� HVWD� PDWHULDO� DSOLFDGR� D� OD�
FRQVWUXFFLyQ� GH� YLYLHQGDV� SXHGH� WHQHU� GHVYHQWDMDV� GHULYDGDV� GH� DVHQWDPLHQWRV�
LUUHJXODUHV�GHO�VXHOR��GHVDVWUHV�QDWXUDOHV��SUHVHQFLD�GH�QLYHO�IUHiWLFR��DJXD�OOXYLD��
SHUR� VREUH� WRGR� GHELGR� D� XQ� FRQFHSWR� GH� GLVHxR�GHILFLHQWH� \� XQ�PDQWHQLPLHQWR�
GHILFLHQWH�>�@��GHELGR�D�OR�DQWHULRU��VH�UHFRPLHQGD�DO�XVR�GH�FRPSXHVWRV�ELWXPLQRVRV�
FRPR�DOWHUQDWLYD�GH�PHMRUD� D� HVWD PDWHULDO� IUHQWH�D� OD� KXPHGDG�SURYHQLHQWH�GHO�
WHUUHQR� \� GH� OD� OOXYLD�� UHVDOWDQGR� DGHPiV� OD� GXUDELOLGDG� FRPR� XQ� DVSHFWR� GH�
VRVWHQLELOLGDG�DPELHQWDO� >��@��6HJ~Q� OR�PHQFLRQDGR�SRU� ORV�DQWHULRUHV�DXWRUHV�� OD�
WLHUUD�FRPR�PDWHULDO�GH�FRQVWUXFFLyQ�VH�FRQYLHUWH�HQ�XQD�RSFLyQ�YLDEOH�DO�FXLGDGR�
DPELHQWDO��GH�DKt�TXH�HQ�HVWD�LQYHVWLJDFLyQ�VH�SURPXHYD�HO�XVR�GH�ORV�EORTXHV�GH�
WLHUUD�FRPSULPLGD��%7&��HQ�]RQDV�UXUDOHV�GH�$QWLRTXLD�FRPR�OR�HV�HO�FRUUHJLPLHQWR�
(O�3URGLJLR GHO�0XQLFLSLR�GH�6DQ�/XLV��FRPR�DOWHUQDWLYD�D�OD�LQWHJUDFLyQ�VRFLDO�\�OD�
VHQVLELOL]DFLyQ�DPELHQWDO�HQ�FXDQWR�DO�DSURYHFKDPLHQWR�GH�OD�WLHUUD�FRPR�PDWHULDO�
GH� FRQVWUXFFLyQ�HQ�FRPXQLGDGHV� UXUDOHV� FRQ�SUREOHPiWLFDV�DPELHQWDOHV� \�GpILFLW�
KDELWDFLRQDO�

0pWRGRV

(VWD�LQYHVWLJDFLyQ�H[SHULPHQWDO�GH�WLSR�FXDOLWDWLYR�\�FXDQWLWDWLYR�VH�IXQGDPHQWy�HQ�
FXDWUR� HWDSDV� ODV� FXDOHV� SHUPLWLHURQ� OD� LQWHJUDFLyQ� VRFLDO�� DSURYHFKDPLHQWR� GH�
UHFXUVRV�� FXLGDGR�DPELHQWDO� \�DSUHQGL]DMH�HQ�DXWRFRQVWUXFFLyQ�FRQ� UHODFLyQ�D� OD�
UHDOL]DFLyQ� GH� %7&� FRPR� DOWHUQDWLYD� FRQVWUXFWLYD� HQ� FRPXQLGDGHV� UXUDOHV�� OD�
GHVFULSFLyQ� GH� FDGD� XQD� GH� ODV� HWDSDV� GHVDUUROODGDV� SDUD� HVWH� SUR\HFWR� VH�
PXHVWUDQ�D�FRQWLQXDFLyQ��(WDSD�L��FRUUHVSRQGLHQWH�DO�DQiOLVLV�GH�HQWRUQR��GLiORJRV�
DFDGpPLFRV�\�GLVFXVLyQ�VREUH�HO�FXLGDGR�DPELHQWDO�HQ�]RQDV�UXUDOHV�FRQ�UHODFLyQ�DO�
DSURYHFKDPLHQWR�GH�OD�WLHUUD�FRPR�DOWHUQDWLYD�FRQVWUXFWLYD��IUHQWH�D�RWURV�PDWHULDOHV�
FRPR�HO�FRQFUHWR��ODGULOORV�FRFLGRV�\�DFHUR��(WDSD�LL��VH�GD�D�FRQRFHU�OD�LPSRUWDQFLD�
GHO�XVR�GH�OD�WLHUUD�FRPR�PDWHULDO�YHUQiFXOR��VX�XVR�\�VH�SURFHGH�FRQ�OD�UHFROHFFLyQ�
GH� PDWHULDV� SULPDV�� (WDSD� LLL�� 6H� SURFHGH� D� OD FDUDFWHUL]DFLyQ� GH� PDWHULDOHV�
PHGLDQWH� SUXHEDV� RUJDQROpSWLFDV� >�@ \� SUXHEDV� ItVLFDV� GH� ODERUDWRULR� FRPR��
JUDQXORPHWUtD� �17&���� >��@��SRU�~OWLPR�HQ� OD�HWDSD� LY��VH�HODERUDQ� ORV�%7&�EDMR�
SDUiPHWURV�GH�OD�QRUPD�17&������>��@ SRU�SDUWH�GH�OD�FRPXQLGDG�GHO�FRUUHJLPLHQWR�
(O� 3URGLJLR�� SRVWHULRUPHQWH� VH� UHDOL]DQ� SUXHEDV� ItVLFDV� GH� UHVLVWHQFLD� D� OD�
SHQHWUDFLyQ�GH�DJXD�PHGLDQWH�HO�XVR�GH�OD�SLSHWDV�.DUVWHQ�R�WXER�5LOHP� PpWRGR�
5,/(0�&3&�������>��@ \�SUXHEDV�GH�UHVLVWHQFLD�D�OD�FRPSUHVLyQ�QRUPD�17&������
>��@�� HVWRV� DQiOLVLV� GHVDUUROODGRV� HQ� HO� ODERUDWRULR� GH� VXHORV� GH� OD� ,QVWLWXFLyQ�
8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD�
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5HVXOWDGRV

3DUD�HO�GHVDUUROOR�GH�HVWD�LQYHVWLJDFLyQ�LQLFLDOPHQWH�HQ�OD�HWDSD�XQR��HQ�FRQMXQWR�
FRQ� ORV� HVWXGLDQWHV� SHUWHQHFLHQWHV� D� OD� WHFQRORJtD� HQ� *HVWLyQ� $PELHQWDO� GH� OD�
LQVWLWXFLyQ� 8QLYHUVLWDULD� FROHJLR� 0D\RU� GH� $QWLRTXLD�� VH� UHDOL]DURQ� GLiORJRV�
DFDGpPLFRV�\�GLVFXVLyQ�VREUH�HQ�FXLGDGR�DPELHQWDO�HQ�]RQDV�UXUDOHV���FRPR�OR�HV�
HO� FRUUHJLPLHQWR�(O�3URGLJLR ORFDOL]DGR�HQ�HO�PXQLFLSLR�GH�6DQ�/XLV�DO�RULHQWH�GH�
$QWLRTXLD��HQ�&RORPELD��YHU�)LJXUD���� HO�FXDO�VH�FDUDFWHUL]D�SRU�VXV�HFRVLVWHPDV�
NiUVWLFRV��ULTXH]D�HQ�PiUPRO�\�PDGHUD >��@��

)LJXUD����/RFDOL]DFLyQ�GHO�FRUUHJLPLHQWR�(O�3URGLJLR��)XHQWH�>��@

'XUDQWH�OD�UHDOL]DFLyQ�GH�ORV�GLiORJRV��VH�IRUPXODURQ�SUHJXQWDV�FRQ�UHODFLyQ�D�ORV�
VLVWHPDV�FRQVWUXFWLYRV�XWLOL]DGRV�HQ�OD�HMHFXFLyQ�GH�YLYLHQGDV�UXUDOHV�\�OD�PDQHUD�
GH�REWHQFLyQ�GH�ORV�PLVPRV��FRQ�UHODFLyQ�D�ODV�UHVSXHVWDV�REWHQLGDV�SRU�SDUWH�GH�
ORV�HVWXGLDQWHV�����HQ�WRWDO��HO�����UHVSRQGLHURQ�TXH�ORV�PDWHULDOHV�PiV�XWLOL]DGRV�
HQ� OD� FRQVWUXFFLyQ� GH� YLYLHQGDV�� FRUUHVSRQGHQ� D� &RQFUHWR�� $FHUR�� /DGULOORV�
UHIUDFWDULRV��$OXPLQLR��9LGULR�\�&HUiPLFD��YHU�)LJXUD�����HO�����UHVWDQWH�PHQFLRQR�
OD�PDGHUD��DGHPiV�VH�GHWHUPLQy�TXH� OD�REWHQFLyQ�GH� ORV�PDWHULDOHV�HQ�VX�JUDQ�
PD\RUtD�VH�UHDOL]DED�HQ�OD�]RQD�8UEDQD�GHO�PXQLFLSLR�GH�6DQ�/XLV��HO�FXDO�TXHGD�D�
�����NP�GHO�FRUUHJLPLHQWR�(O�3URGLJLR��R�HQ�VX�GHIHFWR�HQ�OD�FLXGDG�GH�0HGHOOtQ�OD�
FXDO�TXHGD�D�XQD�GLVWDQFLD�GH�����NP�GH�GLFKR�FRUUHJLPLHQWR�
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)LJXUD����$��%��9LYLHQGDV�WtSLFDV�GHO�FRUUHJLPLHQWR�(O�3URGLJLR��)XHQWH�$XWRUHV

'HELGR�D�ODV�SUREOHPiWLFDV�DPELHQWDOHV�SUHVHQWHV�HQ�OD�DFWXDOLGDG�FRQ�UHODFLyQ�D�
OD�FRQWDPLQDFLyQ�\�VREUHSURGXFFLyQ�GH�'Ly[LGR�GH�FDUERQR�SRU�HO�XVR GH�PDWHULDOHV�
TXH� HQ� VX� SURFHVR� GH� WUDQVIRUPDFLyQ� JHQHUDQ� JUDQGHV� FDQWLGDGHV� GH�HVWH� JDV��
FRPR� DOWHUQDWLYD� DO� FXLGDGR�DPELHQWDO� HQ� OD� FRPXQLGDG�� VH� GD� D� HQWHQGHU� D� ORV�
HVWXGLDQWHV� GH� OD� 7HFQRORJtD� HQ� *HVWLyQ� $PELHQWDO� TXH� OD� PHMRU� RSFLyQ� SDUD�
FRQVWUXLU�YLYLHQGDV�HQ�GLFKD�FRPXQLGDG�UXUDO��VH�HQIRFD�HQ�HO XVR�GH�OD�DUTXLWHFWXUD�
YHUQiFXOD� \�HQ�HO� DSURYHFKDPLHQWR�GH�PDWHULDOHV�SURSLRV�GH� OD� UHJLyQ�\�GH� IiFLO�
DGTXLVLFLyQ�FRPR�OR�HV�OD�WLHUUD�\�OD�PDGHUD��ODV�FXDOHV�QR�UHSUHVHQWDQ�HQ�VX�SURFHVR�
GH� XWLOL]DFLyQ� \ WUDQVIRUPDFLyQ� XQD� DOWD� SURGXFFLyQ� GH� 'Ly[LGR� GH� FDUERQR� FRQ�
UHODFLyQ�D�RWURV�PDWHULDOHV�FRPR�ORV�XWLOL]DGRV�SRU�OD�FRPXQLGDG�HQ�OD�HODERUDFLyQ�
GH�VXV�YLYLHQGDV�WUDGLFLRQDOHV��HQ�OD�7DEOD���VH�PXHVWUD�OD�SURGXFFLyQ�GH�&2��WRQ�
GH�DOJXQRV�PDWHULDOHV�LPSOHPHQWDGRV�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�

7DEOD����3URGXFFLyQ�GH�&2��WRQ�GH�PDWHULDO�GH�FRQVWUXFFLyQ��)XHQWH�$XWRUHV

0DWHULDO�GH�FRQVWUXFFLyQ
3URGXFFLyQ�GH�&2���NJ�&2���

WRQ
5HIHUHQFLD

7LHUUD�FRPSDFWDGD ���� >��@
0DGHUD ����� >��@>��@

%ORTXHV�GH�FRQFUHWR ����� >��@
&RQFUHWR� ����� >��@
/DGULOORV ������ >��@�>��@
&HUiPLFD ���� >��@
$FHUR ������� >��@
9LGULR ������ >��@�>��@

$OXPLQLR ������� >��@

3DUD� OD� HWDSD� LL�� VH� GD� D� FRQRFHU� D� OD� FRPXQLGDG� ORV� GLIHUHQWHV� VLVWHPDV�
FRQVWUXFWLYRV� TXH� VH� SXHGHQ� UHDOL]DU� FRQ� WLHUUD� SDUWLHQGR� GH� OD� WDSLD� SLVDGD�� HO�
EDKDUHTXH�\�HO�%7&��GRQGH�OD�PHMRU�RSFLyQ�VHJ~Q�ODV�QHFHVLGDGHV��KHUUDPLHQWDV�\�
PDWHULDOHV�TXH�VH�SRGUtDQ�FRQVHJXLU�HQ�OD�FRPXQLGDG��FRUUHVSRQGtD�DO�%7&��GHELGR�
D�TXH�OD�,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD�FXHQWD�FRQ�&LQYD�5DP��
HTXLSR�QHFHVDULR�SDUD�OD�IDEULFDFLyQ�GH�ORV�EORTXHV�GH�WLHUUD�FRPSULPLGD��8QD�YH]�
WHQLGR�FODUR�HVWR��VH� OH�GD�D�FRQRFHU�D� OD�FRPXQLGDG�DOJXQDV�GH� ODV�SURSXHVWDV�
GHVDUUROODGRV� SRU� HVWXGLDQWHV� SHUWHQHFLHQWHV� D� OD� FDUUHUD� GH� $UTXLWHFWXUD� GH� /D�
,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD�VREUH�ORV�GLIHUHQWHV�SUR\HFWRV�
HQ�%7&�TXH�VH�SRGUtDQ�HMHFXWDU�HQ�(O�3URGLJLR�SDUWLHQGR�GH�XQ�iUHD�PtQLPD�GH�
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FRQVWUXFFLyQ�GH���P� SDUD�YLYLHQGDV�GH�LQWHUpV�VRFLDO��9,6��HQ�&RORPELD��VHJ~Q�(O�
0LQLVWHULR�GH�$PELHQWH��9LYLHQGD�\�'HVDUUROOR�HQ� ORV�GHFUHWRV������\�HO������GHO�
����� >��@�� >��@�� 8QD� YH]� GDGRV� D� FRQRFHU� ORV� SUR\HFWRV� VH� SURFHGLy FRQ� OD�
UHFROHFFLyQ�GH�PDWHULDV�SULPDV�FRPR�WLHUUD�\�DUHQD�GH�SHJD�SDUD�OD�IDEULFDFLyQ�GH�
%7&�SRU�SDUWH�GH�OD�FRPXQLGDG�5XUDO� 3DUD�OD�HWDSD�LLL��VH�UHDOL]y OD�FDUDFWHUL]DFLyQ�
GH�ORV�PDWHULDOHV�D�XWLOL]DU� DUHQD��WLHUUD�\�FHPHQWR��LQLFLDOPHQWH�VH�HVWXGLD�OD�WLHUUD��
OD�FXDO�IXH�H[WUDtGD�D�XQD�SURIXQGLGDG DSUR[LPDGD�GH����P�SDUD�HYLWDU�OD�SUHVHQFLD�
GH�PDWHULDO� YHJHWDO� FRQWHQLGR�HQ� OD�PXHVWUD��SRVWHULRUPHQWH�VH� UHDOL]DQ�SUXHEDV�
RUJDQROpSWLFDV�FRUUHVSRQGLHQWHV�D��SUXHED�GH�RORU��PRUGHGXUD��EULOOR��VHGLPHQWDFLyQ�
VLPSOLILFDGD�\�SUXHED�GHO�FRUGyQ�>�@��FRPR�VH�PXHVWUD HQ�OD 7DEOD����3RVWHULRUPHQWH��
OD�WLHUUD�IXH WDPL]DGD�\�VRPHWLGD�D�XQ�SURFHVR�GH�VHFDGR�GXUDQWH����KRUDV�HQ�HO�
ODERUDWRULR�GH�VXHORV�GH�OD�,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD��XQD�
YH]�VHFD��VH�GHWHUPLQD�VX�GHQVLGDG��PHGLDQWH�FRUUHODFLRQHV�GH�PDVDV�\�YRO~PHQHV��
JDUDQWL]DQGR�VLHPSUH�XQD�KXPHGDG�GH�HTXLOLEULR�GHO������DO�������REWHQLHQGR�DVt�
XQD� GHQVLGDG� GH� ����� NJ�P��� SRVWHULRUPHQWH� VH� GHWHUPLQy� HO S+� PHGLDQWH� XQ�
PHGLGRU�PXOWL�SDUiPHWURV�/$48$DFW�3&���.��FRQ�HO�FXDO�VH�REWXYR�FRPR�UHVXOWDGR�
XQ�YDORU�GH�������FRUUHVSRQGLHQWH�D�XQ�S+�EiVLFR��OXHJR�GH�ORV�DQWHULRUHV�DQiOLVLV�
VH� SURFHGLy� FRQ� OD� WRPD� GH� ����� J� GH� WLHUUD�� ORV� FXDOHV� IXHURQ� VRPHWLGRV� D� XQ�
DQiOLVLV�JUDQXORPpWULFRV��QRUPD�17&����>��@ ��FRQ�OR�FXDO�VH�GHWHUPLQy�XQ�PyGXOR�
GH�ILQXUD�GH������SDUD�OD�WLHUUD�

7DEOD����3UXHEDV�RUJDQROpSWLFDV�GH�OD�WLHUUD��)XHQWH�$XWRUHV
3UXHED 'HVFULSFLyQ &ODVLILFDFLyQ )XHQWH
2ORU 1R�VH�SHUFLEH�RORU D�PRKR ,QRUJiQLFR >�@��>��@
&RORU 5RML]R ,QRUJiQLFR��$UFLOORVR >�@
%ULOOR 3RFR�EULOODQWH $UFLOORVR >��@

0RUGHGXUD
6H�SHUFLEH�VHQVDFLyQ�GH�FUXMLGR�OLJHUD

DO�FRQWDFWR�FRQ�ORV�GLHQWHV�
/LPRVR >��@

&RUGyQ 6H�SDUWH�D�ORV����FP $UFLOORVR >��@

3RVWHULRU�DO�DQiOLVLV�GH� OD� WLHUUD�VH�UHDOL]DURQ�DQiOLVLV�HQ� OD�DUHQD�GH�SHJD��HVWRV�
FRUUHVSRQGLHQWHV�D�SUXHEDV�GH�JUDQXORPHWUtD�17&����>��@��DEVRUFLyQ��PDVD�XQLWDULD�
VXHOWD�\�FRPSDFWD��DGHPiV�VH�UHDOL]DURQ�DQiOLVLV�GH�GHQVLGDG FRPR�VH�PXHVWUD�HQ�
OD�7DEOD���

7DEOD����3URSLHGDGHV�ItVLFDV�GH�OD�DUHQD
3UXHED 9DORU 8QLGDG 1RUPD )XHQWH

*UDQXORPHWUtD��0RGXOR�GH�ILQXUD� ���� � 17&��� >��@
$EVRUFLyQ ��� � 17&���� >��@

0DVD�8QLWDULD�6XHOWD� ���� .J�P� 17&��� >��@
0DVD�8QLWDULD�&RPSDFWD ���� .J�P� 17&��� >��@

'HQVLGDG ���� .J�P� 17&���� >��@

8QD�YH]�UHDOL]DGRV�ORV�DQiOLVLV�GH�OD�WLHUUD�\�OD�DUHQD��VH GHWHUPLQy�FRPR�DOWHUQDWLYD�
GH�PHMRUD�GH�ODV�SURSLHGDGHV�ItVLFR�PHFiQLFDV�GH�ORV�%7&��HO�XVR�GH�HVWDELOL]DQWHV��
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SDUD� HVWH� FDVR� VH� LPSOHPHQWy� FHPHQWR� JULV� GH XVR� JHQHUDO� SURFHGHQ� WH� GH� OD�
HPSUHVD� $UJRV�� DOJXQDV� GH� ODV� SURSLHGDGHV� ItVLFR�PHFiQLFDV� GHO� FHPHQWR� VH�
PXHVWUDQ�HQ�OD�7DEOD����

7DEOD����3URSLHGDGHV�ItVLFDV�\�PHFiQLFDV�GH�FHPHQWR��)XHQWH�$XWRUHV
3UXHED 9DORU 8QLGDG )XHQWH

)LQXUD�%ODLQH ���� �FP��JU��0LQ� >��@
$XWRFODYH�([SDQVLyQ � >��@
)UDJXDGR�,QLFLDO��0LQ� � >��@
)UDJXDGR�)LQDO��0LQ� � >��@

5HVLVWHQFLD�D�OD�FRPSUHVLyQ����GtDV �� 03D >��@

3DUD�OD�HWDSD�LY��VH�HVWDEOHFH�XQD�GRVLILFDFLyQ�GH�����GH�WLHUUD������GH�DUHQD�GH�
SHJD������GH�FHPHQWR�JULV�GH�XVR�JHQHUDO�FRPR�HVWDELOL]DQWH�\�����GH�DJXD�FRQ�
UHODFLyQ� DO� SHVR� WRWDO� GH� OD� PH]FOD�� VLHPSUH� \� FXDQGR� OD� DUHQD� \� OD� WLHUUD� VH�
HQFRQWUDUDQ�VHFDV��HVWH�GLVHxR�GH�PH]FODV�EDVDGR�HQ�OD�H[SHULHQFLD�FRQ�EDVH�HQ�
OD�UHDOL]DFLyQ�GH�%7&��8QD�YH]�UHDOL]DGRV�ORV�%7&�SRU�SDUWH�GH�OD�FRPXQLGDG��9HU�
)LJXUD����VH�SURFHGH FRQ�OD�UHDOL]DFLyQ�GH�SUXHEDV�ItVLFR�PHFiQLFDV�GH�ORV�%ORTXHV�
GH�7LHUUD�&RPSULPLGD�

)LJXUD����$��%��)DEULFDFLyQ�GH�%7&�SRU�OD�SDUWH�GH�OD�FRPXQLGDG�UXUDO��)XHQWH�
$XWRUHV

8QD�YH]�IDEULFDGRV�ORV�%7&��VH�WRPD�XQD�PXHVWUD�GH����XQLGDGHV��OR�FXDOHV�IXHURQ�
VRPHWLGRV�D�HQVD\RV�GH�UHVLVWHQFLD�D�OD�SHQHWUDFLyQ�GH�DJXD�PHGLDQWH�HO�XVR�GH�OD�
SLSHWDV�.DUVWHQ��PpWRGR�5,/(0�&3&������ � >��@�� SDUD� HVWH� DQiOLVLV� VH� JDUDQWL]y
LQLFLDOPHQWH�TXH�OD�VXSHUILFLH�GH�ORV�EORTXHV�VH�HQFRQWUDUD VHFD�\�OLPSLD��FRQ�XQD�
KXPHGDG�GH�HTXLOLEULR�GHO������SRVWHULRUPHQWH��VH�DSOLFy XQD�PDVLOOD�LPSHUPHDEOH�
SDUD�DGKHULU�OD�SLSHWD��OD�FXDO�SUHVHQWD���FP� GH�VHFFLyQ�WUDQVYHUVDO�\�XQ�YROXPHQ�
GH� �� FP��� YHULILFDQGR� TXH� QR� KXELHUDQ IXJDV >��@ >��@�� (O� HQVD\R� VH� GHVDUUROOy
GXUDQWH� ���PLQXWRV�� UHJLVWUiQGRVH� OD� SHQHWUDFLyQ� GHO� DJXD� GXUDQWH� HVWH� SHULRGR
FDGD� PLQXWR� �YHU� )LJXUD� ���� (Q� OD� )LJXUD� �� VH� SUHVHQWDQ� ORV� SURPHGLRV� GH�
SHQHWUDFLyQ� DO� DJXD� GHVSXpV� GH� ��� PLQXWRV� SDUD� FDGD� XQD� GH� ODV� PXHVWUDV�
DQDOL]DGDV
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)LJXUD����$��%��(QVD\R�GH�UHVLVWHQFLD�D�OD�SHQHWUDFLyQ�GH�KXPHGDG��)XHQWH�
$XWRUHV

)LJXUD����$��3HQHWUDFLyQ�GH�KXPHGDG�SRU�PpWRGR 5LOHP�96�7LHPSR��)XHQWH�
$XWRUHV

$�SDUWLU�GH�ORV�GDWRV�REWHQLGRV�GHO�DQiOLVLV�GH�UHVLVWHQFLD�D�OD�SHQHWUDFLyQ�GH�DJXD�
PHGLDQWH�HO�XVR�GH�OD�SLSHWDV�.DUVWHQ�>��@��VH�GHWHUPLQD�XQD�GHVYLDFLyQ�HVWiQGDU�
GH�����������P� \�XQ�YDORU�SURPHGLR�GH�ORV�PXHVWUDV�DQDOL]DGDV�GH�����������P���
OR�FXDO�KDFH�TXH� ORV�%7&�FRQIHFFLRQDGRV SRU� OD�FRPXQLGDG�GHO�FRUUHJLPLHQWR�(O�
3URGLJLR SUHVHQWDQ�XQD�SHUPHDELOLGDG�PX\�DOWD��VLHQGR�QHFHVDULR�HO�XVR�GH�EDUUHUDV�
LPSHUPHDEOHV� SDUD� JDUDQWL]DU� VX� GXUDELOLGDG� IUHQWH� D� DJHQWHV� H[WHUQRV� FRPR� OD
OOXYLD�HQ�FHUUDPLHQWRV�H[WHULRUHV��3RU�RWUR�ODGR��FRQ�UHODFLyQ�D�OD�17&����� >��@ ��VH�
GHWHUPLQy OD� GHQVLGDG� SURPHGLR� GH� ORV� %ORTXHV� GH� 7LHUUD� &RPSULPLGD� \� OD�
UHVLVWHQFLD� D� OD� FRPSUHVLyQ� D� ORV� ��� GtDV�� DO� LJXDO� TXH� HO�PyGXOR� GH� HODVWLFLGDG�
SURPHGLR�GH� ODV�PXHVWUDV�PHGLDQWH�HO�XVR�GHO�XOWUDVRQLGR� >��@ �9HU� ILJXUD����� ORV�
UHVXOWDGRV�REWHQLGRV�VH�PXHVWUDQ HQ�OD�7DEOD����
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)LJXUD����$��(QVD\R�GH�8OWUDVRQLGR��%��$QiOLVLV GH FRPSUHVLyQ��)XHQWH�$XWRUHV

7DEOD����5HVLVWHQFLD�D�OD�FRPSUHVLyQ�\�PyGXOR�GH�HODVWLFLGDG�GH�%7&��)XHQWH�
$XWRUHV

1~PHUR�GH�
PXHVWUDV

'HQVLGDG�
SURPHGLR��NJ�P��

5HVLVWHQFLD�D�OD�FRPSUHVLyQ
SURPHGLR���03D�

0yGXOR GH�HODVWLFLGDG�
SURPHGLR��*3D�

�� ���� ��� ����

+DFLHQGR� OD� YDOLGDFLyQ�GH� ODV�SURSLHGDGHV� ItVLFR�PHFiQLFDV VH�GHWHUPLQD�TXH�HO�
%7&�FRPR�RSFLyQ FRQVWUXFWLYD�UXUDO�HV�XQD�DOWHUQDWLYD�WpFQLFD�\�DPELHQWDO�GHELGR�D�
TXH�FXPSOH�FRQ�HVWiQGDUHV�GH�FDOLGDG�GLUHFFLRQDGRV�SRU�SDUiPHWURV�QRUPDWLYRV�
FRPR�OD�17&������>��@ \�HQ�FRPSDUDFLyQ�D�RWURV�VLVWHPDV�FRQVWUXFWLYRV�SUHVHQWD�
XQD�PHQRU�SURGXFFLyQ�GH�&2� FRPR�VH�PXHVWUD�HQ�OD�7DEOD����

7DEOD����&2���P��GH�PDPSRVWHUtD�VLQ�LQFOXLU�HO�PDWHULDO�GH�SHJD��)XHQWH�$XWRUHV

6LVWHPD�
FRQVWUXFWLYR�GH�
PDPSRVWHUtD

'LPHQVLRQHV�
GH�PDPSXHVWR�

�FP��

3HVR��
XQLGDG�
�NJ��

&DQWLGDG�GH�
PDPSXHVWR

0DVD�GH�
PDPSXHVWRV

3URGXFFLyQ�
GH�&2���
NJ�&2���

WRQ
%ORTXH�GH�
FRQFUHWR�

��[��[�� ����� ���� ������ ����

/DGULOOR�FRFLGR� ��[��[�� ��� ���� ���� ����
%7& ��[��[��� ��� ���� ����� �����

&RQFOXVLRQHV

(O� XVR� GH� %7&� FRPR� DOWHUQDWLYD� DPELHQWDO� GH� FRQVWUXFFLyQ� SRGUtD� FRQVLGHUDUVH�
FRPR�XQD�RSFLyQ�VRVWHQLEOH�IUHQWH�D�ORV�VLVWHPDV�WUDGLFLRQDOHV�GH�PDPSRVWHUtD�HQ�
EORTXHV�GH�FRQFUHWR�\�ODGULOORV�FRFLGRV�HQ�FRPXQLGDGHV�UXUDOHV�FRPR�(O�3URGLJLR�
$QWLRTXLD��OR�DQWHULRU�GHELGR�D�TXH�OD�IDEULFDFLyQ�GH�%7&�LPSOLFD�HO�DSURYHFKDPLHQWR�
GH�PDWHULDOHV� ORFDOHV� FRPR� HV� HO� FDVR� GH� OD� WLHUUD� \� OD� DUHQD� GH� SHJD�� DGHPiV�
GXUDQWH�VX�SURFHVR�GH�IDEULFDFLyQ� OD�SURGXFFLyQ GH�&2� HV�PtQLPD�IUHQWH�VLVWHPDV�
FRQVWUXFWLYRV�SDUD PDPSRVWHUtD�HQ�EORTXHV�GH�FRQFUHWR�\�ODGULOORV�FRFLGRV��ORJUDQGR�
XQD�UHGXFFLyQ�GH�&2��GHO������FRQ�UHODFLyQ�D�ORV�ODGULOORV�\�GHO���� ��IUHQWH�D�ORV�
EORTXHV�GH�FRQFUHWR� 3RU�RWUR�ODGR��OD�IDEULFDFLyQ�GH�%7&�HQ�FRPXQLGDGHV�UXUDOHV�
VH�FRQYLHUWH�HQ�XQD�RSFLyQ�GH�LQWHJUDFLyQ�VRFLDO�TXH�SURPXHYH�HO�WUDEDMR�FROHFWLYR��
HO�IRPHQWR�D�OD�HGXFDFLyQ�\�OD�WUDQVIRUPDFLyQ�GH�HQWRUQRV�UXUDOHV��GRQGH�VH�KDFH�
QHFHVDULR�OD�WUDQVPLVLyQ�GH�FRQRFLPLHQWR�SRU�PHGLR�GH�,QVWLWXFLRQHV�GH�HGXFDFLyQ�
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VXSHULRU�FRPR�/D� ,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD��GRQGH� ORV�
SURFHVRV�IRUPDWLYRV�QR�WLHQHQ�EDUUHUDV�\�HO�FRQRFLPLHQWR�VREUH�HO�FXLGDGR�DPELHQWDO�
VH� FRQYLHUWH� HQ� XQD� UHVSRQVDELOLGDG� VRFLDO� 3DUD� IXWXUDV� LQYHVWLJDFLRQHV� HQ�
FRPXQLGDGHV� UXUDOHV� VREUH� HO� DSURYHFKDPLHQWR� GHO� %7&� SDUD� OD� UHDOL]DFLyQ� GH�
VLVWHPDV�FRQVWUXFWLYRV��VH�UHFRPLHQGD�XQ�HVWXGLR�VREUH�OD�SURGXFFLyQ�GH�%ORTXHV�
GH� WLHUUD� &RPSULPLGD� VLQ� FHPHQWR�� SHUR� TXH� HQ� VX� SXHVWD� HQ� IXQFLRQDPLHQWR�
LPSOHPHQWHQ� VLVWHPDV� GH� LPSHUPHDELOL]DFLyQ� TXH� QR� JHQHUHQ� XQD� VREUH�
SURGXFFLyQ�GH�&2� HQ�FRPSDUDFLyQ�D�SURGXFWRV�FRQYHQFLRQDOHV�FRPR��VLOLFRQDV�\�
SURGXFWRV�GHULYDGRV�GHO�3HWUyOHR�

%LEOLRJUDItD

>�@ -��9\QFNH��/��.XSHUV��DQG�1��'HQLHV��³(DUWK�DV�%XLOGLQJ�0DWHULDO���$Q�RYHUYLHZ�
RI� 5,/(0� DFWLYLWLHV DQG� UHFHQW� ,QQRYDWLRQV� LQ� *HRWHFKQLFV�´� 0$7(&�:HE�
&RQI���YRO�������SS���±��������

>�@ )��*DWWL�� ³$UTXLWHFWXUD� \� FRQVWUXFFLyQ� HQ� WLHUUD��(VWXGLR� FRPSDUDWLYR� GH� ODV�
WpFQLFDV� FRQWHPSRUiQHDV� HQ� 7LHUUD�´� 8QLY�� 3ROLWpFQLFD� &DWDOXQ\D�� S�� �����
�����

>�@ -��(��*DPD�&DVWUR�HW�DO���³$UTXLWHFWXUD�GH�WLHUUD��HO�DGREH�FRPR�PDWHULDO�GH�
FRQVWUXFFLyQ�HQ�OD�pSRFD�SUHKLVSiQLFD�´�%ROHWtQ�OD�6RF��*HROyJLFD�0H[���YRO��
����QR�����SS�����±����������

>�@ $��$OPXVDHG�DQG�$��$OPVVDG��³%XLOGLQJ�PDWHULDOV�LQ�HFR�HQHUJ\�KRXVHV IURP�
,UDT�DQG�,UDQ�´�&DVH�6WXG��&RQVWU��0DWHU���YRO�����SS����±���������

>�@ 0�� *HUQRW�� %XLOGLQJ� ZLWK� (DUWK� GHVLJQ� DQG� WHFKQRORJ\� RI� D� VXVWDLQDEOH�
DUFKLWHFWXUH��%RVWRQ��%LUNKlXVHU�±�3XEOLVKHUV�IRU�$UFKLWHFWXUH�������

>�@ $�� 0HOODLNKDIL�� $�� 7LOLRXD�� +�� 6RXOL�� 0�� *DURXP�� DQG� 0�� $�� $ODRXL� +DPGL��
³&KDUDFWHUL]DWLRQ�RI�GLIIHUHQW�HDUWKHQ�FRQVWUXFWLRQ�PDWHULDOV�LQ�RDVLV�RI�VRXWK�
HDVWHUQ�0RURFFR��(UUDFKLGLD�3URYLQFH��´�&DVH�6WXG��&RQVWU��0DWHU���YRO������
QR��-DQXDU\�������

>�@
6XVWDLQDELOLW\�RI�5DPPHG�(DUWK�%XLOGLQJV�´�$UFK��7HFK��6FL��� YRO�����QR������
�����

>�@ �+HUDV�� DQG� .�� 0LVNRYVN\��
³*HRPDWHULDOV�LQ�FRQVWUXFWLRQ�DQG�WKHLU�VXVWDLQDELOLW\��8QGHUVWDQGLQJ�WKHLU�UROH�
LQ�PRGHUQ�VRFLHW\�´�*HRO��6RF��6SHF��3XEO���YRO�������QR�����SS���±���������

>�@ 2��%��$GHJXQ�DQG�<��0��'��$GHGHML��³5HYLHZ�RI�HFRQRPLF�DQG�HQYLURQPHQWDO�
EHQHILWV�RI�HDUWKHQ�PDWHULDOV�IRU�KRXVLQJ�LQ�$IULFD�´�)URQW��$UFKLW��5HV���YRO����
QR�����SS�����±����������

>��@ 6�� +�� 6DPHK�� ³3URPRWLQJ� HDUWK� DUFKLWHFWXUH� DV� D� VXVWDLQDEOH� FRQVWUXFWLRQ�
WHFKQLTXH�LQ�(J\SW�´�-��&OHDQ��3URG���YRO������SS�����±����������

>��@ 3��3LFXQR��³8VH�RI�WUDGLWLRQDO�PDWHULDO�LQ�IDUP�EXLOGLQJV�IRU�D�VXVWDLQDEOH�UXUDO�
HQYLURQPHQW�´�,QW��-��6XVWDLQ��%XLOW�(QYLURQ���YRO�����QR�����SS�����±����������

>��@ *HVSURGH[�� ³/RV� QXHYRV� PDWHULDOHV� GH� FRQVWUXFFLyQ�´� ������ >2QOLQH@��
$YDLODEOH�� KWWSV���FRQVWUXFFLRQHVJHVSURGH[�FRP�ORV�QXHYRV�PDWHULDOHV�GH�
FRQVWUXFFLRQ���

>��@ %��0��5DPRV�DQG�-��&��/RSH]��³(O�ODGULOOR�GH�EORTXH�GH�WLHUUD�FRPSULPLGD��XQD�
DOWHUQDWLYD�SDUD�UHGXFLU�OD�FDUJD�DPELHQWDO�´�,QQRYDUH�5HY��&LHQF��\�7HFQRO���
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YRO�����QR�����SS����±���������
>��@ )��9HJDV��8��3ROLW��-��0HUWHQ��(��6XSHULRU��DQG�'��9DOOH\��7HUUD�(XURSDH��QR��

-XO\��6SDLQ��&XOWXUH�/DE�(GLWLRQH�������
>��@ $�� %UDJD�� 0�� 2OLYHLUD�� (�� 6LOYD�� DQG� /�� 9LDQD�� (DUWK� FRQVWUXFWLRQ� LQ� WKH�

$OJDUYH²3DVW�DQG�IXWXUH��QR��-DQXDU\�������
>��@ +�� '�� &DxROD�� $�� %XLOHV�MDUDPLOOR�� &�� $�� 0HGLQD�� DQG� *�� (�� *RQ]iOH]�

FDVWDxHGD��³%ORTXHV�GH�7LHUUD�&RPSULPLGD��%7&��FRQ�DGLWLYRV�ELWXPLQRVRV�´�
7HFQR/yJLFDV��YRO������QR������SS�����±����������

>��@ ,&217(&�� ³17&� ���� &RQFUHWRV�� 0pWRGR� 'H� (QVD\R� 3DUD� (O� $QiOLVLV�
3RUWDPL]DGR�'H�/RV�$JUHJDGRV�)LQRV�<�JUXHVRV�´�%RJRWD��S�����������

>��@ ,&217(&�� ³1WF� ������%ORTXHV�GH� VXHOR� FHPHQWR� SDUD�PXURV� \� GLYLVLRQHV��
'HILQLFLRQHV��HVSHFLILFDFLRQHV��PpWRGRV�GH�HQVD\R��FRQGLFLRQHV�GH�HQWUHJD�´�
%RJRWD��S�����������

>��@ 5� &��������³$EVRUSWLRQ�RI�ZDWHU�E\�FRQFUHWH�E\�FDSLOODULW\�´������
>��@ +��'��&DxROD��)��*UDQGD��DQG�.��4XLQWHUR��³$SURYHFKDPLHQWR�GH�UHVLGXRV�HQ�

OD� FRQVWUXFFLyQ� GH� JDOSRQHV� FRPR� DOWHUQDWLYD� GH� VRVWHQLELOLGDG� HQ� HO�
FRUUHJLPLHQWR� (O� 3URGLJLR�� HQ� 6DQ� /XLV�� $QWLRTXLD�´� 7HFQROyJLFDV�� YRO�� ����
�����

>��@ -�� )HUQDQGHV�� 5�� 0DWHXV�� DQG� /�� %UDJDQoD�� ³7KH� SRWHQWLDO� RI� YHUQDFXODU�
PDWHULDOV� WR� WKH� VXVWDLQDEOH� EXLOGLQJ� GHVLJQ�´� LQ� 9HUQDFXODU� +HULWDJH� DQG�
(DUWKHQ�$UFKLWHFWXUH��QR��-XQH�������/RQGRQ��7D\ORU�	�)UDQFLV�*URXS��������
SS�����±����

>��@ 9��7LUWK��6��$OJDUQL��1��$JDUZDO��DQG�$��6D[HQD��³*UHHQKRXVH�JDV�HPLVVLRQV�
GXH� WR� WKH� FRQVWUXFWLRQ� RI� UHVLGHQWLDO� EXLOGLQJV� LQ�0RUDGDEDG�� ,QGLD�´� $SSO��
(FRO��(QYLURQ��5HV���YRO������QR�����SS�������±������������

>��@ '��&KHQ��0��6\PH��6��6HR��:��&KDQ��0��=KRX��DQG�6��0HGGLQJV��'HYHORSPHQW�
RI�DQ�(PERGLHG�&2��(PLVVLRQV�0RGXOH� IRU�$FFX5DWH��YRO������QR��$XJXVW��
�����

>��@ $��8ULEH��³'HFUHWR������GH������´�%RJRWD�������
>��@ $��8ULEH��³'HFUHWR������GH������´�%RJRWi�������
>��@ 3��'RDW� $��+D\V��+��+RXEHQ��6��0DWXN��DQG�)��9LWRX[��&RQVWUXLU�FRQ� WLHUUD�

WRPR�,,��%RJRWD��)RQGR�URWDWRULR�HGLWRULDO�������
>��@ ,&217(&��³17&������,QJHQLHUtD�&LYLO�\�$UTXLWHFWXUD��0pWRGR�SDUD�GHWHUPLQDU�

OD�GHQVLGDG�\�OD�DEVRUFLyQ�GHO�DJUHJDGR�ILQR�´�S�����������
>��@ ,&217(&��³17&�����0pWRGR�GH�HQVD\R�SDUD�OD�GHWHUPLQDFLyQ�GH�OD�GHQVLGDG�

YROXPpWULFD��PDVD�XQLWDULD��\�YDFtRV�HQ�DJUHJDGRV�´�S�����������
>��@ $5*26��³&HPHQWR�*ULV�8VR�*HQHUDO�´�SS���±��������
>��@ $��6��IRU�7��DQG�0���$670���³6WDQGDUG�7HVW�0HWKRG�IRU 3XOVH�9HORFLW\�7KURXJK�

&RQFUHWH�´�:HVW�&RQVKRKRFNHQ�������
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