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&RUUHR��DOHMDQGUR�DUDQJR#FROPD\RU�HGX�FR

3UHIDEULFDFLyQ� GH� PRELOLDULR� VXVWHQWDEOH� XVDQGR� UHVLGXRV� GH�
FRQVWUXFFLyQ��GHPROLFLyQ�\�GH�PDGHUD�FRPR�PDWHULDOHV�DOWHUQDWLYRV

&DStWXOR�,,,
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.DUHQ�-HVVHQLD�9HQHJDV�2FDPSR

(VWXGLDQWH�HQ�&RQVWUXFFLRQHV�&LYLOHV
25&,'��KWWSV���RUFLG�RUJ��������������������
&Y/$&��KWWSV���ELW�O\��D%.P*=
&RUUHR��NYHQHJDV#HVW�FROPD\RU�HGX�FR

%UD\DQ�/HyQ�*DUFtD�6XiUH]

%P�HQ�&RQVWUXFFLRQHV�&LYLOHV
25&,'��KWWSV���RUFLG�RUJ��������������������
&Y/$&��KWWSV���ELW�O\���*]L*3
&RUUHR��EJDUFLDVX#XQDO�HGX�FR
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0�6F��0DULD�$OHMDQGUD�5LFR�3pUH]
$UTXLWHFWD� &RQVWUXFWRUD� GH� OD� 8QLYHUVLGDG� 1DFLRQDO� GH� &RORPELD��

(VSHFLDOLVWD�HQ�FRQVWUXFFLyQ�VRVWHQLEOH�GH� OD�,��8��&ROHJLR�0D\RU�GH�$QWLRTXLD��\�
0�6F�� HQ� ,QJHQLHUtD�&LYLO� GH� OD�8QLYHUVLGDG� )HGHUDO� )OXPLQHQVH�� FRQ� HQIRTXH� HQ�
HO�GHVHPSHxR�GHO�DPELHQWH�FRQVWUXLGR��6X�H[SHULHQFLD�SURIHVLRQDO�VH�KD�HQIRFDGR�
HQ� OD� JHVWLyQ� \� HMHFXFLyQ� GH� REUDV� FLYLOHV�� SULQFLSDOPHQWH� GH� LQIUDHVWUXFWXUD�
LQGXVWULDO�� &XHQWD� WDPELpQ� FRQ� H[SHULHQFLD� DFDGpPLFD� H� LQYHVWLJDWLYD� HQ� WHPDV�
WpFQLFRV�� GH� VRVWHQLELOLGDG�� PDWHULDOHV� \� VLVWHPDV� FRQVWUXFWLYRV� DOWHUQDWLYRV� HQ� OD�
FRQVWUXFFLyQ��$FWXDOPHQWH� VH� GHVHPSHxD� FRPR�GRFHQWH� GH� WLHPSR� FRPSOHWR� HQ�
HO� SURJUDPD� GH� &RQVWUXFFLRQHV� &LYLOHV� GH� OD� ,�8�� &ROHJLR� 0D\RU� GH� $QWLRTXLD�

)LOLDFLyQ�LQVWLWXFLRQDO��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD

0�6F��+HUQDQ�'DULR�&DxROD
3URIHVRU� GH� SODQWD�� )DFXOWDG� GH� $UTXLWHFWXUD� H� ,QJHQLHUtD�

5HFHLYHG� ERWK� WKH� %6F�� GHJUHH� LQ�$UFKLWHFWXUH� LQ� ����� DQG� WKH�06F��
GHJUHH� LQ� %XLOGLQJ� &RQVWUXFWLRQ� LQ� ����� IURP� WKH� 8QLYHUVLGDG� 1DFLRQDO� GH�
&RORPELD�� 0HGHOOtQ�� &RORPELD�� 6LQFH� ����� KH� KDV� EHHQ� ZRUNLQJ� IRU� FRQVXOWLQJ�
FRPSDQLHV� ZLWKLQ� WKH� FLYLO� HQJLQHHULQJ� VHFWRU�� &XUUHQWO\�� KH� LV� SURIHVVRU� LQ� WKH�
)DFXOW\� RI � $UFKLWHFWXUH�� ,QVWLWXFLyQ� 8QLYHUVLWDULD� &ROHJLR� 0D\RU� GH� $QWLRTXLD�

)LOLDFLyQ�LQVWLWXFLRQDO��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD

0�6F��$OHMDQGUR�$UDQJR�&RUUHD
%LRWHFQyORJR�GH�OD�,�8�&ROHJLR�0D\RU�GH�$QWLRTXLD�\�0�6F��HQ�*HVWLyQ�GH�

OD�LQQRYDFLyQ�WHFQROyJLFD��FRRSHUDFLyQ�\�GHVDUUROOR�UHJLRQDO�GHO�,QVWLWXWR�7HFQROyJLFR�
0HWURSROLWDQR��3URIHVLRQDO�FRQ�H[SHULHQFLD�HQ�JHVWLyQ�GH�SUR\HFWRV�GH�LQYHVWLJDFLyQ�
\� GHVDUUROORV� WHFQROyJLFRV�� &RQVXOWRU� HQ� SURFHVRV� GH� JHVWLyQ� GH� OD� LQQRYDFLyQ��
WUDQVIHUHQFLD� WHFQROyJLFD� \� GH� FRQRFLPLHQWR��'RFHQWH� FRQ� H[SHULHQFLD� HQ�XVR�GH�
ODV�7HFQRORJtDV�GH�OD�,QIRUPDFLyQ�\�OD�7HFQRORJtD�²7,&��SDUD�HQWRUQRV�YLUWXDOHV�GH�
DSUHQGL]DMH��(PSUHQGHGRU�FRQ�KDELOLGDGHV�FUHDWLYDV��GH�OLGHUD]JR�\�WUDEDMR�HQ�HTXLSR�
SDUD�OD�FRQVWUXFFLyQ�GH�6WDUW�XS�\�6SLQ�RII �D�SDUWLU�GH�EDVH�WHFQROyJLFD�\�GH�FRQRFLPLHQWR�

)LOLDFLyQ�LQVWLWXFLRQDO��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD
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.DUHQ�-HVVHQLD�9HQHJDV�2FDPSR
(VWXGLDQWH� HQ� &RQVWUXFFLRQHV� FLYLOHV� GH� OD� ,QVWLWXFLyQ� 8QLYHUVLWDULD�

&ROHJLR�0D\RU�GH�$QWLRTXLD��7HFQyORJD�HQ�2EUDV�FLYLOHV�GHO�6HUYLFLR�1DFLRQDO�GH�
$SUHQGL]DMH�6(1$�

)LOLDFLyQ�LQVWLWXFLRQDO��,QVWLWXFLyQ�8QLYHUVLWDULD�&ROHJLR�0D\RU�GH�$QWLRTXLD

%UD\DQ�/HyQ�*DUFtD�6XiUH]
(VWXGLDQWH� GH� 0DHVWUtD� HQ� ,QJHQLHUtD� ²� 0DWHULDOHV� \� 3URFHVRV� GH� OD�

8QLYHUVLGDG� 1DFLRQDO� GH� &RORPELD�� VHGH� 0HGHOOtQ�� &RQVWUXFWRU� &LYLO� GH� OD� ,�8�
&ROHJLR�0D\RU�GH�$QWLRTXLD�

)LOLDFLyQ�LQVWLWXFLRQDO��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD��6HGH�0HGHOOtQ

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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3UHIDEULFDFLyQ� GH� PRELOLDULR� VXVWHQWDEOH� XVDQGR� UHVLGXRV� GH�
FRQVWUXFFLyQ��GHPROLFLyQ�\�GH�PDGHUD�FRPR�PDWHULDOHV�DOWHUQDWLYRV

5HVXPHQ
(O� DXJH� GHO� VHFWRU� FRQVWUXFFLyQ� \� OD� FRPSUD� GH� SURSLHGDG� UDt]� HQ�

&RORPELD��KD�RFDVLRQDGR�XQ�DXPHQWR�FRQVLGHUDEOH�HQ�OD�JHQHUDFLyQ�GH�UHVLGXRV�GH�
FRQVWUXFFLyQ�\�GHPROLFLyQ�FRPR�SUREOHPiWLFD�DPELHQWDO��/DV�SULQFLSDOHV�FLXGDGHV�
GH�&RORPELD�SUHVHQWDQ�YRO~PHQHV�GH�SURGXFFLyQ�DOWRV�GH�5&'·V��%RJRWi�SURGXFH�
DOUHGHGRU�GH����PLOORQHV�GH�P���0HGHOOtQ���������P���&DOL���PLOOyQ�GH�P��DQXDOHV�
\� &DUWDJHQD� ��������P��� DGLFLRQDOPHQWH�� HQ� HO� ÉUHD�0HWURSROLWDQD� GHO� 9DOOH� GH�
$EXUUi�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�SURGXFH�������WRQHODGDV�GtD�GH�UHVLGXRV�&KLFD�

GH� GHPROLFLyQ� TXH� YDQ� D� ORV� YHUWHGHURV� R� ]RQDV� QR� SURSLFLDV� SDUD� HO� UHFLFODMH� R�
UHXWLOL]DFLyQ�GH�ORV�PLVPR��SRU�OR�FXDO��GXUDQWH�ORV�~OWLPRV����DxRV��HO�UHFLFODMH�GH�HVWH�
WLSR�GH�GHVSHUGLFLRV�KD�FREUDGR�LPSRUWDQFLD�GHVGH�HO�DVSHFWR�VRFLRHFRQyPLFR�HQ�ORV�
SDtVHV��3RU�OR�DQWHULRU��HVWH�HVWXGLR�WLHQH�FRPR�REMHWLYR�GHVDUUROODU�XQ�SUHIDEULFDGR�
SDUD�PRELOLDULR�VXVWHQWDEOH�TXH�LQWHJUH�SDUDOHODPHQWH�ORV�UHVLGXRV�GH�FRQVWUXFFLyQ�
\�PDGHUD��EXVFDQGR�OD�GLVPLQXFLyQ�GH�OD�GHPDQGD�GH�ORV�DJUHJDGRV�FRQYHQFLRQDOHV�
H�LQFUHPHQWDQGR�HO�FLFOR�GH�YLGD�GH�HVWRV�GHVHFKRV�HQ�XQD�SLH]D�HVWpWLFD�\�IXQFLRQDO��
DUWLFXODGRV�GHO�FRPSRQHQWH�YHJHWDO�DO�FRPELQDUVH�SODQWDV�RUQDPHQWDOHV�SDUD�PLWLJDU�
HO� LPSDFWR� DPELHQWDO�� /D� SUHVHQWH� LQYHVWLJDFLyQ� VH� GHVDUUROOy� HQ� GRV� HWDSDV�� /D�
SULPHUD��SHUPLWLy�GHVFULELU��D�SDUWLU�GH�XQ�DQiOLVLV�GRFXPHQWDO��OD�LPSOHPHQWDFLyQ�GH�
ORV�UHVLGXRV�GH�FRQVWUXFFLyQ�\�GHPROLFLyQ�HQ�DOWHUQDWLYDV�GH�UHFLFODMH�R�UHXWLOL]DFLyQ��
/D�VHJXQGD�HWDSD��FRQVLVWLy�HQ�HO�GLVHxR�GH�SURWRWLSRV�GH�PRELOLDULRV�VXVWHQWDEOHV�
D�SDUWLU�GHO�XVR�GH�UHVLGXRV�GH�FRQVWUXFFLyQ�\�PDGHUD�JHQHUDGRV�SRU�ORV�SURJUDPDV�
DFDGpPLFR�GH�OD�)DFXOWDG�GH�$UTXLWHFWXUD�H�LQJHQLHUtD�GH�OD�,QVWLWXFLyQ�8QLYHUVLWDULD�
&ROHJLR�0D\RU�GH�$QWLRTXLD��3DUD�FRQFOXLU��VH�ORJUD�GLVHxDU�\�FRQVWUXLU�SURWRWLSRV�
SUHIDEULFDGRV�GH�PRELOLDULRV�VXVWHQWDEOHV�DFRSODGRV�FRQ�SODQWDV�RUQDPHQWDOHV�SDUD�
HO�HPEHOOHFLPLHQWR�GH�HVSDFLRV�S~EOLFRV�H�LQVWLWXFLRQDOHV�

3DODEUDV� FODYHV�� 5HVLGXRV� GH� GHPROLFLyQ� \� FRQVWUXFFLyQ�� UHVLGXRV� GH� PDGHUD��
SUHIDEULFDGR��VXVWHQWDELOLGDG��YHJHWDFLyQ�
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6XVWDLQDEOH�IXUQLWXUH�SUHIDEULFDWLRQ�XVLQJ�FRQVWUXFWLRQ��GHPROLWLRQ�
DQG�ZRRG�ZDVWH�DV�DOWHUQDWLYH�PDWHULDOV�

$EVWUDFW
7KH�ULVH�RI �WKH�FRQVWUXFWLRQ�VHFWRU�DQG�WKH�SXUFKDVH�RI �UHDO�HVWDWH�DW�WKH�

QDWLRQDO�OHYHO��KDV�FDXVHG�D�FRQVLGHUDEOH�LQFUHDVH�LQ�WKH�JHQHUDWLRQ�RI �FRQVWUXFWLRQ�
DQG�GHPROLWLRQ�ZDVWH�DV�DQ�HQYLURQPHQWDO�SUREOHP��7KH�PDLQ�FLWLHV�RI �&RORPELD�
SUHVHQW�KLJK�SURGXFWLRQ�YROXPHV�RI �5&'·V��%RJRWi�SURGXFHV� DURXQG����PLOOLRQ�
P���0HGHOOtQ���������P���&DOL���PLOOLRQ�P��SHU�\HDU�DQG�&DUWDJHQD���������P���
DGGLWLRQDOO\��LQ�WKH�0HWURSROLWDQ�$UHD�RI �9DOOH�GH�$EXUUi�WKH�VHFWRU�RI �FRQVWUXFWLRQ�
SURGXFHV� ������ WRQV�GD\� RI � ZDVWH� &KLFD�2VRULR� 	� %HOWUiQ�0RQWR\D�� �������� ,Q�

QRW�FRQGXFLYH�WR�UHF\FOLQJ�RU�UHXVH�WKHUHRI��IRU�ZKLFK��GXULQJ�WKH�ODVW����\HDUV��WKH�
UHF\FOLQJ�RI � WKLV� W\SH�RI �ZDVWH�KDV� FKDUJHG� LPSRUWDQFH� IURP� WKH� VRFLRHFRQRPLF�
DVSHFW�LQ�WKH�FRXQWULHV��7KHUHIRUH��WKLV�VWXG\�DLPV�WR�GHYHORS�D�SUHFDVW�IRU�VXVWDLQDEOH�
IXUQLWXUH� WKDW� VLPXOWDQHRXVO\� LQWHJUDWHV� FRQVWUXFWLRQ� DQG�ZRRG�ZDVWH�� VHHNLQJ� WR�
UHGXFH�WKH�GHPDQG�IRU�FRQYHQWLRQDO�DJJUHJDWHV�DQG�LQFUHDVLQJ�WKH�OLIH�F\FOH�RI �WKHVH�
ZDVWH� LQ�DQ�DHVWKHWLF�DQG�IXQFWLRQDO�SLHFH� �� DUWLFXODWHG�RI � WKH�YHJHWDO�FRPSRQHQW�
ZKHQ� FRPELQLQJ� RUQDPHQWDO� SODQWV� WR� PLWLJDWH� WKH� HQYLURQPHQWDO� LPSDFW�� 7KH�

IURP�D�GRFXPHQWDU\�DQDO\VLV��WKH�LPSOHPHQWDWLRQ�RI �FRQVWUXFWLRQ�DQG�GHPROLWLRQ�
ZDVWH�LQ�UHF\FOLQJ�RU�UHXVH�DOWHUQDWLYHV��7KH�VHFRQG�VWDJH�FRQVLVWHG�RI �WKH�GHVLJQ�RI �
SURWRW\SHV�RI �VXVWDLQDEOH�IXUQLWXUH�IURP�WKH�XVH�RI �FRQVWUXFWLRQ�ZDVWH�DQG�ZRRG�
JHQHUDWHG�E\�WKH�DFDGHPLF�SURJUDPV�RI �WKH�)DFXOW\�RI �$UFKLWHFWXUH�DQG�HQJLQHHULQJ�
RI �WKH�&ROHJLR�0D\RU�GH�$QWLRTXLD�8QLYHUVLW\�,QVWLWXWLRQ��7R�FRQFOXGH��LW�LV�SRVVLEOH�
WR� GHVLJQ� DQG� EXLOG� SUHIDEULFDWHG� SURWRW\SHV� RI � VXVWDLQDEOH� IXUQLWXUH� FRXSOHG�

.H\ZRUGV�� &RQVWUXFWLRQ� DQG� GHPROLWLRQ� ZDVWH�� ZRRG� ZDVWH�� SUHIDEULFDWHG��
VXVWDLQDELOLW\��YHJHWDWLRQ�

,QWURGXFFLyQ

$� PHGLGD� TXH� OD� SREODFLyQ� VLJXH� HQ� FUHFLPLHQWR�� WDPELpQ� KD\� XQ�
GHVDUUROOR� GH� ORV� VHFWRUHV� HFRQyPLFRV�� \� SRU� WDQWR�� XQ� LPSRUWDQWH� DXPHQWR� GHO�
FRQVXPR�GH� HQHUJtD� \� UHFXUVRV�QDWXUDOHV� �-HVXV� HW� DO��� ������� DGHPiV�� OD� DPSOLD� \�
FRPSOHMD� FDGHQD� SURGXFWLYD� GH� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� HV� UHVSRQVDEOH� GH�
FRQVXPLU�PiV�PDWHULDV�SULPDV�TXH�FXDOTXLHU�RWUD�DFWLYLGDG�HFRQyPLFD��OR�TXH�UHVXOWD�
LQVRVWHQLEOH�SDUD�HO�SODQHWD��)HUUHLUD�HW�DO����������'HELGR�D�HVWD�VLWXDFLyQ��HV�QHFHVDULR�

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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KDFHU�XQ�FDPELR�GHVGH� OD�HFRQRPtD� OLQHDO�RULHQWDGD�D�´WRPDU�KDFHU�GHVSHUGLFLDUµ�
KDFLD�OD�HFRQRPtD�FLUFXODU�LPSXOVDGD�SRU�´UHGXFLU�UHFLFODU�UHXWLOL]DUµ��*R\DO��������

5HODFLRQDQGR� OR� DQWHULRU�� ORV� UHVLGXRV� GH� FRQVWUXFFLyQ� \� GHPROLFLyQ�
�5&'·V�� VRQ� XQD� SUREOHPiWLFD� D� QLYHO� PXQGLDO� �&RQWUHUDV� HW� DO��� ������� GHELGR�
D� HVWD� VLWXDFLyQ�� GXUDQWH� ORV� ~OWLPRV� DxRV�� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� KD�
EXVFDGR� HVWUDWHJLDV� SDUD� UHGXFLU� HO� FRQVXPR� GH� PDWHULDV� SULPDV�� JHQHUDFLyQ� GH�
UHVLGXRV�� HQWUH� RWUDV� DFWLYLGDGHV�� �GH� 2OLYHLUD� $QGUDGH� HW� DO��� ������� (VWXGLRV�
UHODFLRQDGRV�� KDQ� HQFRQWUDGR� TXH� ORV� iULGRV� UHFLFODGRV� VH� SXHGHQ� HPSOHDU� HQ� OD�
IDEULFDFLyQ�GH� FRQFUHWRV��PRUWHURV� \� FHPHQWRV�� FRPR�XQD� DOWHUQDWLYD� VXVWHQWDEOH�
HQIRFDGD� D� OD� SUHVHUYDFLyQ� GH� ORV� UHFXUVRV� H� LQFUHPHQWDU� HO� FLFOR� GH� YLGD� GH� ORV�
GHVSHUGLFLRV�� FRPR� OR� FDUDFWHUL]DQ� 9LHLUD� HW� DO�� �������� (W[HEHUULD� �������� 	�
.URXU�HW�DO�� ��������HQ�VXV� LQYHVWLJDFLRQHV�HQIRFDGDV�D� OD�FUHDFLyQ�\�R�GHVDUUROOR�
GH�QXHYRV�PDWHULDOHV�FRPSXHVWRV�FRQ�DGLFLRQHV�GH�PDWHULDOHV�QR�FRQYHQFLRQDOHV�

'HO� PLVPR� PRGR�� OD� PDGHUD� HV� DPSOLDPHQWH� LPSOHPHQWDGD� FRPR�
PDWHULDO� GH� FRQVWUXFFLyQ� WDQWR� D� ODUJR� SOD]R� FRPR� D� FRUWR� SOD]R� �.HUQ� HW� DO���
������� 6LQ� HPEDUJR�� ORV� GHVHFKRV� GH� PDGHUD� VH� JHQHUDQ� HQ� FDQWLGDGHV� PDVLYDV�
GHELGR� DO� DXJH�GH� ODV� DFWLYLGDGHV� LQGXVWULDOHV� �+RVVDLQ� HW� DO��� �������/RV� UHVLGXRV�
UHVXOWDQWHV� GH� OD� H[SORWDFLyQ� \� SURFHVDPLHQWR� GH� OD�PDGHUD�� FXDQGR� VH� DOPDFHQD�
EDMR� SURFHGLPLHQWRV� QR� FRQWURODGRV� GH� FRQGLFLRQHV� DPELHQWDOHV�� SXHGH� VHU�
XQD� IXHQWH� LPSRUWDQWH� GH� FRQWDPLQDFLyQ�� JHQHUDQGR� LPSDFWRV� QHJDWLYRV�
HQ� HO� DPELHQWH� \� HQ� OD� VDOXG� GH� ORV� VHUHV� KXPDQRV� �0DUWtQH]� HW� DO��� ������� %DMR�
HVWD� VLWXDFLyQ�� DXWRUHV� FRPR� /�� =KDQJ� HW� DO�� �������� :DQJ� HW� DO� �������� 3UL\D�
HW� DO�� �������� FDUDFWHUL]DQ� GLYHUVDV� DOWHUQDWLYDV� HQIRFDGDV� D� FRQWULEXLU� D� OD�
UHGXFFLyQ� GH� GHVHFKRV�� PHGLDQWH� OD� FUHDFLyQ� GH� PRUWHURV�� ODGULOORV� \� WDEOHURV�

$� UDt]� GH� ODV� SUREOHPiWLFDV� DVRFLDGDV� D� OD� SURGXFFLyQ� GH� UHVLGXRV� HQ�
OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� HO� GHVDUUROOR� GH� QXHYRV� SUR\HFWRV� \� HO� FRQVWDQWH�
FUHFLPLHQWR�XUEDQR��KDQ�SURYRFDGR�TXH�]RQDV�FRQ�YHJHWDFLyQ�VHDQ�UHHPSOD]DGDV�

LVOD�GH�FDORU��EDMD�FDOLGDG�GHO�DLUH�DWPRVIpULFR�\�DOWR�FRQVXPR�GH�HQHUJtD��;LQJ�HW�

SRVLELOLGDG� GH� UHLQWURGXFLU� YHJHWDFLyQ� HQ� ODV� FLXGDGHV� PHGLDQWH� WHFKRV� YHUGHV� \�
IDFKDGDV�YHJHWDGDV��2WWHOH�HW�DO����������/D�LPSOHPHQWDFLyQ�GH�ORV�HQYHUGHFLPLHQWRV�

DPELHQWDOPHQWH�DPLJDEOH�FRPR�OR�FDUDFWHUL]D��3HULQL�HW�DO����������HQFRQWUDGR�TXH�
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PHMRUDQGR�DVt�HO�FRQIRUW�WpUPLFR�\�PLWLJDQGR�HO�IHQyPHQR�GH�LVOD�GH�FDORU�XUEDQR��

'H�DFXHUGR�FRQ�OR�DQWHULRU��HVWH�HVWXGLR�WLHQH�FRPR�REMHWLYR�GHVDUUROODU�
XQ�SUHIDEULFDGR�SDUD�PRELOLDULR�VXVWHQWDEOH�TXH�LQWHJUH�SDUDOHODPHQWH�ORV�UHVLGXRV�GH�
FRQVWUXFFLyQ�\�PDGHUD��EXVFDQGR�FRQWULEXLU�D�OD�SUHVHUYDFLyQ�GHO�PHGLR�DPELHQWH��
GLVPLQXFLyQ�GH� OD� GHPDQGD�GH� ORV� DJUHJDGRV� FRQYHQFLRQDOHV� H� LQFUHPHQWDQGR� HO�
FLFOR�GH�YLGD�GH�HVWRV�GHVHFKRV�HQ�XQD�SLH]D�HVWpWLFD�\�IXQFLRQDO��DGLFLRQDOPHQWH��
LPSOHPHQWDQGR� SODQWDV� RUQDPHQWDOHV� FRPR� HOHPHQWR� DUWLFXODGRU�� PRVWUDQGR�
DVt� XQD� DSOLFDFLyQ� DGLFLRQDO� GH� ORV� UHVLGXRV�� SDUD� OD� UHDOL]DFLyQ� GH� HOHPHQWRV�
OLJHURV�� GH� IiFLO� WUDQVSRUWH� \� XELFDFLyQ� HQ� XQ� HVSDFLR� LQVWLWXFLRQDO� R� S~EOLFR�

0DUFRV�GH�UHIHUHQFLD

5HVLGXRV� GH� GHPROLFLyQ� \� FRQVWUXFFLyQ� �5&'�V��� &RQFHSWR� H�
LPSOHPHQWDFLyQ�HQ�OD�DFWXDOLGDG�

(Q�LQYHVWLJDFLRQHV�UHODFLRQDGDV�SRU�7DP�HW�DO���������VH�GHWHUPLQD�TXH�

UHVLGXRV�GH�GHPROLFLyQ�TXH�YDQ�D�ORV�YHUWHGHURV�VH�SXHGHQ�UHFLFODU�\�UHXWLOL]DU��SRU�OR�
FXDO��GXUDQWH�ORV�~OWLPRV����DxRV��HO�UHFLFODMH�GH�HVWH�WLSR�GH�GHVSHUGLFLRV�KD�FREUDGR�
LPSRUWDQFLD�GHVGH� HO� DVSHFWR� VRFLRHFRQyPLFR� HQ� ORV�SDtVHV�GHVDUUROODGRV� \� HQ� OD�
SUHVHQWH�GpFDGD��ORV�SDtVHV�HQ�YtD�GH�GHVDUUROOR�HVWiQ�HQ�HVH�SURFHVR�GH�DGDSWDELOLGDG�
IUHQWH�D�HVWD�SUREOHPiWLFD��(VWH�WLSR�GH�UHVLGXRV�VRQ�HO�UHVXOWDGR�GH�GHPROLFLyQ�GH�
FRQVWUXFFLRQHV��SXHQWHV��FDUUHWHUDV�\�5&'�JHQHUDGRV�SRU�GHVDVWUHV�QDWXUDOHV��FRODSVRV�
GH�HVWUXFWXUDV��HQWUH�RWUDV��ORV�FXDOHV�VH�GLYLGHQ�HQ�FLQFR�IUDFFLRQHV�SULQFLSDOHV�FRPR�

6LQ�HPEDUJR�&RQWUHUDV�HW�DO���������UHODFLRQD�HQ�VX�WUDEDMR�TXH�ORV�UHVLGXRV�YHUWLGRV�
LOHJDOPHQWH� HQ� ]RQDV� XUEDQDV�� IXHQWHV� KtGULFDV�� FDUUHWHUDV� \� RWURV� OXJDUHV� QR�
SUHSDUDGRV��WLHQHQ�LPSDFWRV�DPELHQWDOHV�\�HFRQyPLFRV�TXH�UHVXOWDQ�HQ�SUREOHPDV�

KDQ�DSUREDGR�QXHYDV�SROtWLFDV�VREUH�UHVSRQVDELOLGDGHV��YHUWLGRV�\�UHFLFODMH�GH�UHVLGXRV�

$� QLYHO� ORFDO�� HQ� HO� PXQLFLSLR� GH� 0HGHOOtQ�� HVWXGLRV� GHVDUUROODGRV�
SRU� �8QLYHUVLGDG� GH� 0HGHOOtQ�� ������ SUR\HFWDQ� XQD� JHQHUDFLyQ� SURPHGLR� GH�
HVFRPEURV� HQWUH� ORV� ������� D� ������� P��PHV�� DGHPiV� GH� XQD� SURGXFFLyQ� GH�
5&'·V� SUR\HFWDGD� SDUD� HO� ����� GH� DSUR[LPDGDPHQWH� ���� WRQHODGDV�� (VWDV� FLIUDV�
SXHGHQ� UHSUHVHQWDU� XQD� IXHQWH� LPSRUWDQWH� SDUD� OD� IDEULFDFLyQ� GH� DJUHJDGRV�
QR� FRQYHQFLRQDOHV� SDUD� VHU� DSOLFDGRV� HQ� HO� GLVHxR� GH� FRQFUHWRV� SHUPHDEOHV��
GH� DOWR� GHVHPSHxR� \� FRQYHQFLRQDOHV�� UHHPSOD]RV� SDUFLDOHV� FRPR� PDWHULDO�

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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FHPHQWDQWH� DOWHUQDWLYR� \� IDEULFDFLyQ� GH� PRUWHURV� FRPR� OR� UHSRUWDQ� �3LxD� HW�
DO��� ������ 6RUPXQHQ� 	� .lUNL�� ������ <DQJ� HW� DO��� ������ )DULQKD� HW� DO��� ������

5HFLFODGRV� �HQ� DGHODQWH� $5�� \� VXV� SURSLHGDGHV�� GHVWDFDQGR� TXH� ORV� $5� HQ�
FRPSDUDFLyQ�FRQ�ORV�DJUHJDGRV�QDWXUDOHV�VH�FDUDFWHUL]DQ�SRU�WHQHU�PHQRU�GHQVLGDG��
PD\RU�DGVRUFLyQ�GH�DJXD�\�PHQRU�UHVLVWHQFLD�PHFiQLFD��DGLFLRQDOPHQWH��ORV�$5�VRQ�
WDPELpQ�PX\� KHWHURJpQHRV�� SRURVRV� \� SXHGHQ� FRQWHQHU� LPSXUH]DV� TXH� DIHFWD� OD�
FDOLGDG�GHO�FRQFUHWR�FXDQGR�HVWRV�UHVLGXRV�VRQ�HPSOHDGRV��3RU�RWUR�SDUWH��ORV�$5�

FHUiPLFD�R� DJUHJDGRV�PL[WRV�� VLQ� HPEDUJR�� HVWRV� WUHV� WLSRV�GH�PDWHULDOHV�SXHGHQ�

\�GXUDELOLGDG�GHO�FRQFUHWR�HQGXUHFLGR��QR�REVWDQWH��OD�SRURVLGDG�\�OD�FDSDFLGDG�GH�
DEVRUFLyQ�GH�DJXD�GH�ORV�DJUHJDGRV�QR�FRQYHQFLRQDOHV�IXQFLRQDQ�FRPR�DJHQWH�GH�
FXUDGR�LQWHUQR��DGLFLRQDOPHQWH��)HUUHLUD�HW�DO����������GHWHUPLQDQ�TXH�ORV�UHVLGXRV�
GH�FRQVWUXFFLyQ�\�GHPROLFLyQ�VRQ�XQ�JUDQ�SRWHQFLDO�GH�XVR�FRPR�DJUHJDGR�HQ�REUDV�
GH�FRQVWUXFFLyQ��OR�TXH�SURPXHYH�OD�UHGXFFLyQ�GHO�FRQVXPR�GH�UHFXUVRV�QDWXUDOHV�
\� OD� GLVPLQXFLyQ� GH� SUREOHPiWLFDV� UHODFLRQDGRV� FRQ� OD� JHQHUDFLyQ� GH� UHVLGXRV�

$Vt�PLVPR��DXWRUHV�FRPR�.DELULIDU�HW�DO���������	�/HGHUHU�HW�DO���������
HVWDEOHFHQ� TXH� H[LVWH� XQD� UHODFLyQ� GLUHFWD� HQWUH� HO� WDPDxR� GH� OD� SREODFLyQ� \� ODV�
DFWLYLGDGHV� UHODFLRQDGDV� HFRQyPLFDV� OLJDGDV� D� OD� SURGXFFLyQ� GH�5&'·V� JHQHUDGD��
SRU� OR�FXDO�� ORV�SULQFLSDOHV�JHQHUDGRUHV�GH�5&'·V�GHO�PXQGR�VH�HQFXHQWUDQ�HQWUH�
ODV� JUDQGHV� HFRQRPtDV� FRPR� &KLQD�� (VWDGRV� 8QLGRV�� $XVWUDOLD�� HQWUH� RWURV��

$GLFLRQDOPHQWH��ORV�FXHVWLRQDPLHQWRV�OLJDGRV�D�OD�SURGXFFLyQ�GH�5&'·V�
GXUDQWH�ODV�~OWLPDV�GpFDGDV�KDQ�JDQDGR�FRQFLHQFLD�GH�OD�LQGXVWULD�\�ORV�LQYHVWLJDGRUHV�
GH�WRGR�HO�PXQGR��$�SHVDU�GH�ORV�PXFKRV�HVIXHU]RV�UHDOL]DGRV�HQ�ORV�~OWLPRV�DxRV��VH�
HYDO~D�TXH�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�VH�HQFXHQWUD�WRGDYtD�HQ�VXV�SULPHUDV�IDVHV�
OR�FXDO�YXHOYH�FRPSOHMR�HO�SURFHVR�GH�PHMRUD�DPELHQWDO�PHGLDQWH�HO�DSURYHFKDPLHQWR�

GLOHPD�TXH�VH�HQFXHQWUDQ�SDtVHV�GH�WRGR�HO�PXQGR��/D�PD\RUtD�GH�ORV�UHVLGXRV�GH�
FRQVWUXFFLyQ�\�GHPROLFLyQ�VH�SXHGHQ�UHXWLOL]DU�GHVSXpV�GH�ODV�REUDV�GH�GHPROLFLyQ��
'HO�PLVPR�PRGR��+XDQJ�HW�DO���������GHWHUPLQDQ�TXH�OD�UHGXFFLyQ�\�OD�UHXWLOL]DFLyQ�

UHVLGXRV�GH�FRQVWUXFFLyQ�HVWiQ�HQIRFDGRV�HQ�PLWLJDU�ODV�HPLVLRQHV�GH�JDVHV�GH�HIHFWR�
LQYHUQDGHUR�\�FRQWULEXLU�DO�FDPELR�FOLPiWLFR�D�QLYHO�PXQGLDO��OR�DQWHULRU�PHGLDQWH�
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OD�DSOLFDFLyQ�GHO�SULQFLSLR�GH�ODV�´�5µ��5HGXFLU��5HXWLOL]DU�\�5HFLFODU���$Vt�PLVPR��
�/HGHUHU�HW�DO���������FRLQGLFHQ�HQ�TXH�XQD�PDQHUD�YLDEOH�GH� UHGXFLU�HO�FRQVXPR�
GH� UHFXUVRV� QDWXUDOHV� HV� PHGLDQWH� HO� DSURYHFKDPLHQWR� GH� UHVLGXRV� FRPR� ORV�

&RQ� UHODFLyQ� D� OR� PHQFLRQDGR�� 6RUPXQHQ� 	� .lUNL� ������� GHVFULEHQ�
TXH� HO� XVR� GH� ORV� 5&'·V� SRGUtD� VHU� FRQVLGHUDGR� FRPR� XQD� DOWHUQDWLYD� � SDUD� HO�
PHMRUDPLHQWR� GH� ODV� SURSLHGDGHV� ItVLFDV� GH� PDWHULDOHV� GH� FRQVWUXFFLyQ� \� GH� OD�
PHMRUD� DPELHQWDO�� DGHPiV� HVWDEOHFHQ� TXH� HO� GHVHPSHxR� GH� HVWRV� PDWHULDOHV� QR�
FRQYHQFLRQDOHV� HVWi� UHODFLRQDGR� D� GLYHUVRV� IDFWRUHV� FRPR� IXHQWH� GH� H[WUDFFLyQ��
HVWUXFWXUD� LQWHUQD�� DGKHUHQFLD�� HQWUH� RWURV� DVSHFWRV� �� 6LQ� HPEDUJR�� HO� XVR� GH� ORV�
5&'·V� FRPR�PDWHULDO� SDUD� QXHYRV� SURGXFWRV� VH� YH� REVWDFXOL]DGR� SRU� OD� IDOWD� GH�

GH�DFXHUGR�FRQ�HVWRV�SDUiPHWURV��VL�QR�VH�LPSOHPHQWDQ�GLUHFWULFHV�\�SURFHGLPLHQWRV�

UHODFLyQ�DO�FRQWURO�HQ�OD�VREUHSURGXFFLyQ�GH�UHVLGXRV�GH�GHPROLFLyQ�\�FRQVWUXFFLyQ��

5HVLGXRV�GH�PDGHUD��&RQFHSWR�H�LPSOHPHQWDFLyQ�HQ�OD�DFWXDOLGDG�

/D� QHFHVLGDG� GH� LPSOHPHQWDU� ORV� GHVHFKRV� GH� PDGHUD� SDUD� SURGXFLU�
QXHYRV�PDWHULDOHV�FRQ�OD�UHVLVWHQFLD�PHFiQLFD�UHTXHULGD�\�XQ�FLFOR�GH�YLGD�VXSHULRU�
VH�KD�FRQYHUWLGR�HQ�XQ�iUHD�GH�LQWHUpV�HQ�HO�FDPSR�GH�OD�FLHQFLD�GH�ORV�PDWHULDOHV��
FDUDFWHUL]DQGR�TXH�DOJXQDV�GH�ODV�IXHQWHV�GH�GHVHFKRV�GH�PDGHUD�SURYLHQHQ�GH�ORV�
UHVLGXRV�PXQLFLSDOHV��ORV�FXDOHV�FRUUHVSRQGHQ�D�DUWtFXORV�FRPR�PXHEOHV�\�HPEDODMHV��
SRU�RWUR�ODGR��HVWiQ�ORV�UHVLGXRV�LQGXVWULDOHV�ORV�FXDOHV�KDFHQ�UHIHUHQFLD�D�ORV�UHVLGXRV�
SURYHQLHQWHV�GH�IDEULFDQWHV�GH�SURGXFWRV�GH�PDGHUD�\�PDWHULDOHV�GH�FRQVWUXFFLyQ��
DGLFLRQDOPHQWH��ORV�UHVLGXRV�GH�FRQVWUXFFLyQ�\�GHPROLFLyQ�TXH�VH�UHFXSHUDQ�GH�ORV�
H[FHGHQWHV�GH�PDGHUD�HVWUXFWXUDO�TXH�QR�VH�SXHGHQ�XWLOL]DU��6KDKLGXO�HW�DO���������

(O�UHFLFODMH�GH�UHVLGXRV�GH�PDGHUD�SXHGH�GLVPLQXLU�ODV�FDUJDV�DPELHQWDOHV�
PHGLDQWH� OD� UHGXFFLyQ�GH�PDWHULDOHV�� DJXD�\�HQHUJtD�XWLOL]DGRV�HQ� ORV�SURFHVRV�GH�
SURGXFFLyQ�HQ�FRPSDUDFLyQ�D�ODV�PDWHULDV�SULPDV��/RV�UHVLGXRV�GH�PDGHUD�UHFLFODGD�
SXHGHQ�UHHPSOD]DU�ODV�PDWHULDV�SULPDV�YtUJHQHV��UHGXFLU�ORV�JDVWRV�GH�WDOD�\�WUDQVSRUWH��
DGLFLRQDOPHQWH��VH�HQFRQWUy�TXH�ORV�SURGXFWRV�IDEULFDGRV�D�SDUWLU�GH�GHVHFKRV�GH�
PDGHUD�WLHQHQ�XQD�FDSDFLGDG�GH�DOPDFHQDPLHQWR�GH�FDUERQR�PD\RU�TXH�HO�FDUERQR�
GHVFDUJDGR� HQ� HO� SURFHVR� GH� SURGXFFLyQ�� DVt�� HO� DSURYHFKDPLHQWR� GH� UHVLGXRV�
PDGHUHURV�FRQWULEX\HQ�D�OD�UHGXFFLyQ�GHO�FDOHQWDPLHQWR�JOREDO���.LP�	�6RQJ��������

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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OD� PDGHUD� HQ� GRV� SDQRUDPDV�� HQ�1RUWHDPpULFD�� ORV� GHVHFKRV� GH�PDGHUD� WUDWDGD�
VH� HOLPLQDQ� FRQ� PD\RU� IUHFXHQFLD� HQ� YHUWHGHURV�� PLHQWUDV� TXH� HQ� (XURSD�� OD�
PDGHUD� WUDWDGD�VH� LQFLQHUD��/D�RSFLyQ�GH�HOLPLQDFLyQ�HQ�YHUWHGHURV�HV�PRWLYR�GH�
SUHRFXSDFLyQ� SRU� OD� SRVLEOH� OLEHUDFLyQ� GH� FRPSXHVWRV� LQRUJiQLFRV� \� HPLVLRQHV�
GH� JDVHV� GH� HIHFWR� LQYHUQDGHUR�� DGHPiV�� HO� SRWHQFLDO� GH� GHVKDFHUVH� GH� UHVLGXRV�
GH�PDGHUD� WUDWDGD� HQ� YHUWHGHURV� HQ� HO� IXWXUR� HV� OLPLWDGD�� \D� TXH� ORV� YHUWHGHURV�
HVWiQ� DOFDQ]DQGR� VX� FDSDFLGDG� GHELGR� D� OD� FUHFLHQWH� FDQWLGDG� GH� GHVHFKRV�

HQ�VX� LQYHVWLJDFLyQ�TXH� ODV�GLIHUHQWHV�IXHQWHV�GH�GHVHFKR�GH�PDGHUD�HQ�$OHPDQLD�
SURYHQtDQ�GH� ORV� SURFHVRV� GH� GHPROLFLyQ� \� FRQVWUXFFLyQ� \� HVWRV� HUDQ� � XWLOL]DGRV�
FRPR�IXHQWHV�GH�HQHUJtD�HQ�SODQWDV�GH�LQFLQHUDFLyQ�R�VLPSOHPHQWH�HUDQ�HOLPLQDGRV�
HQ� YHUWHGHURV�� $� SDUWLU� GH� OR� DQWHULRU�� HO� JRELHUQR� GH� $OHPDQLD� UHFRQRFLy� TXH�

UD]yQ�� PXFKRV� DXWRUHV� FRPHQ]DURQ� D� HVWXGLDU� OD� DSOLFDFLyQ� GH� ORV� UHVLGXRV�

YLGD� \� UHGXFLU� OD� FDQWLGDG� GH� UHVLGXRV� TXH� VH� GHSRVLWDEDQ� HQ� ORV� YHUWHGHURV�

&RPSRQHQWH�ERWiQLFR��&RQFHSWR�H�LPSOHPHQWDFLyQ�HQ�OD�DFWXDOLGDG�

/RV� GLIHUHQWHV� VLVWHPDV� GH� YHJHWDFLyQ� FRPR� ODV� IDFKDGDV� YHUGHV�
WLHQHQ�HIHFWRV� LPSRUWDQWHV�FRPR�UHGXFFLyQ�GH� OD� WHPSHUDWXUD� LQWHULRU�� UHWUDVR�HQ�
OD� WUDQVIHUHQFLD� GH� FDORU� \� GLVPLQXFLyQ� GHO� FRQVXPR� GH� HQHUJtD�� (VWRV� VLVWHPDV�
PHMRUDQ�OD�FDOLGDG�GHO�DLUH�DO�FDSWXUDU�FRQWDPLQDQWHV�FRPR�FRPSXHVWRV�RUJiQLFRV�
YROiWLOHV�� SURSRUFLRQDQ� UHGXFFLyQ� GHO� UXLGR�� SURWHFFLyQ� GH� ODV� SDUHGHV� SRU� OD�
GHJUDGDFLyQ�GHELGD� D� ODV� FRQGLFLRQHV� DPELHQWDOHV� FRPR� HO� VRO� GLUHFWR�R� OD� OOXYLD�

GH� HQHUJtD� \� UHSUHVHQWDQ�XQD� IXHQWH� LPSRUWDQWH� GH� HPLVLRQHV�GH� JDVHV� GH� HIHFWR�
LQYHUQDGHUR�� SRU� OR� WDQWR�� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� WLHQH� HO� PD\RU� SRWHQFLDO�

LPSOHPHQWDFLyQ�GH�WHFQRORJtDV�FRPR�HO�FDPELR�GH�PDWHULDOHV��UHYHVWLPLHQWRV�IUtRV��
YHQWDQDV�LQWHOLJHQWHV�\�VLVWHPDV�GH�HFRORJL]DFLyQ�YHUWLFDO�FRPR�IDFKDGDV�\�SDUHGHV�
YHUGHV�� HV� GHFLU�� ODV� IDFKDGDV� YHUGHV� GHVFULEHQ� HO� XVR� GH� SODQWDV� WUHSDGRUDV� SDUD�
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YHUGHV� GLUHFWDV� VRQ� DTXHOODV� HQ� ODV� TXH� ODV� SODQWDV� VH� DGKLHUHQ� GLUHFWDPHQWH� D� OD�
SDUHG�� ODV� IDFKDGDV� YHUGHV� LQGLUHFWDV� LQFOX\HQ� XQD� HVWUXFWXUD� GH� VRSRUWH� SDUD� OD�
YHJHWDFLyQ�\�ODV�SDUHGHV�YHUGHV�VRQ�GLVHxDGDV�FRQ�SDQHOHV�SUH�SODQWDGRV��PyGXORV�

FUHFLPLHQWR�GH�ODV�SODQWDV�HQ�ODV�SDUHGHV��/��=KDQJ�HW�DO����������&RPR�FRQVHFXHQFLD��
GH� OR�DQWHULRU�0HGO�HW�DO�� �������HVWDEOHFHQ�HQ�VX� WUDEDMR�TXH�XVR�GH�VLVWHPDV�GH�
HFRORJL]DFLyQ�YHUWLFDO�\� WHFKRV�YHUGHV�HVWi�DXPHQWDQGR�FRQVWDQWHPHQWH�GHELGR�DO�

DO� VHFWRU�GH� OD� FRQVWUXFFLyQ� VREUH�HO�PHGLR�DPELHQWH�� OD� VRFLHGDG�\� OD� HFRQRPtD�

0DWHULDOHV�\�0pWRGRV

(VWD�LQYHVWLJDFLyQ�GH�WLSR�FXDOLWDWLYD�\�FXDQWLWDWLYD�VH�GHVDUUROOD�HQ�GRV�
HWDSDV�� ODV�FXDOHV� UHVSRQGH�DO�REMHWLYR�SULQFLSDO�GH�HVWH�HVWXGLR��/D�SULPHUD�HWDSD�
FRQVLVWH� HQ� XQD� E~VTXHGD� GRFXPHQWDO� VREUH� OD� LPSOHPHQWDFLyQ� GH� UHVLGXRV� GH�
FRQVWUXFFLyQ�\�GHPROLFLyQ�FRPR�PDWHULDO�DSURYHFKDEOH�HQ�OD�IDEULFDFLyQ�GH�FRQFUHWRV��
PRUWHURV� \� PDWHULDOHV� FHPHQWDQWHV� DOWHUQDWLYRV�� DQDOL]DQGR� VXV� FDUDFWHUtVWLFDV�
PHFiQLFDV� \� GLYHUVDV� DSOLFDFLRQHV� GHVDUUROODGDV� HQ� RWUDV� LQYHVWLJDFLRQHV�� 3RU� RWUD�
SDUWH��VH�UHDOL]D�OD�E~VTXHGD�GRFXPHQWDO�HQIRFDGD�HQ�ORV�UHVLGXRV�JHQHUDGRV�D�SDUWLU�

HVWXGLRV� \� DGLFLRQDOPHQWH�� OD� FDUDFWHUL]DFLyQ� GH� ODV� SODQWDV� RUQDPHQWDOHV� FRPR�
HOHPHQWR�DUWLFXODGRU�HQ�HO�FDPSR�GH�OD�FRQVWUXFFLyQ��/D�VHJXQGD�HWDSD�FRQVLVWH�HQ�OD�
IDEULFDFLyQ�GH�XQ�SURWRWLSR�FRQ�YHJHWDFLyQ�HQ�HO�FXDO��VH�LPSOHPHQWD�SDUDOHODPHQWH�
ORV� UHVLGXRV� GH� FRQVWUXFFLyQ� \� GHPROLFLyQ� SDUD� OD� IDEULFDFLyQ� GHO� FRQFUHWR� D�
XWLOL]DU�� ORV� UHVLGXRV� GH� PDGHUD� IXHURQ� LPSOHPHQWDGRV� FRPR� FRPSRQHQWH� SDUD�
XQLU�SLH]DV�\�HO�FRPSRQHQWH�YHJHWDWLYR�FRPR�FRPSRQHQWH�DPELHQWDO�\�RUQDPHQWDO�

5HVXOWDGRV�\�'LVFXVLRQHV

(7$3$�,

%~VTXHGD� GRFXPHQWDO� VREUH� OD� LPSOHPHQWDFLyQ� GH� UHVLGXRV�
GH� FRQVWUXFFLyQ� \� GHPROLFLyQ� FRPR� PDWHULDO� DOWHUQDWLYR� HQ� OD� DFWXDOLGDG�

/D� LQWHQVD� YHORFLGDG� GH� OD� SURGXFFLyQ� GH� ORV� 5&'·V� \� HO� FUHFLPLHQWR�

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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UHVLGXRV� \� DVt�� HQ� HO� FRQVXPR� GH� HQHUJtD�� DJRWDPLHQWR� GH� ORV� UHFXUVRV� QDWXUDOHV�
QR�UHQRYDEOHV��OR�FXDO�KD�FDUDFWHUL]DGR�D�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�FRPR�XQR�
GH� ORV� SULQFLSDOHV� UHVSRQVDEOHV� GH� ORV� LPSDFWRV� GLUHFWRV� HQ� HO� PHGLR� DPELHQWH�
JHQHUDGRV�D�SDUWLU�GH�DFWLYLGDGHV�FRPR� OD�GHPROLFLyQ�� DGHPiV��KD�FRORFDGR�D� ORV�
SDtVHV� GHVDUUROODGRV� \� HQ� YtD� GH� GHVDUUROOR� HQ� SURFHVRV� GH� LPSOHPHQWDFLyQ� GH�
DOWHUQDWLYDV� HQIRFDGDV� D� OD� VRVWHQLELOLGDG�� UHODFLRQDQGR� ORV�REMHWLYRV�GH� OD� DJHQGD�
�����FRQ�HO�REMHWLYR�GH�TXH�$PpULFD�/DWLQD�\�HO�&DULEH� WHQJD�XQD�QXHYD�KRMD�GH�
UXWD� HQIRFDGD� DO� GHVDUUROOR� VRVWHQLEOH� �-HVXV� HW� DO��� ������ .DELULIDU� HW� DO��� ������
1DFLRQHV�8QLGDV�� ������� $OJXQRV� REMHWLYRV� HVWDEOHFLGRV� HQ� OD� DJHQGD� FRPR� VRQ�
ODV� FLXGDGHV� \� FRPXQLGDGHV� VRVWHQLEOHV� \� OD� SURGXFFLyQ� \� FRQVXPR� UHVSRQVDEOHV�
PXHVWUDQ� XQD� RSRUWXQLGDG� GH� LPSOHPHQWDFLyQ� GH� ORV� UHVLGXRV� JHQHUDGRV� HQ� ODV�
REUDV�� VLQ� HPEDUJR�� WRGDYtD� VH� SUHVHQWDQ� UHWRV� SDUD� OOHJDU� D� XQ� DSURYHFKDPLHQWR�
WRWDO� GH� HVWH� WLSR� GH� PDWHULDOHV� SRU� GLYHUVRV� IDFWRUHV� FRPR� VHSDUDFLyQ� HUUDGDV�
GH� ORV� UHVLGXRV�� GHVFRQRFLPLHQWR� GH� SURSLHGDGHV� \� XVRV� QR� FRQYHQFLRQDOHV�

,QYHVWLJDGRUHV�FRPR�.URXU�HW�DO���������FDUDFWHUL]DURQ�OD�LQFRUSRUDFLyQ�
GH� DJUHJDGRV� UHFLFODGRV� HQ� ODV� KDULQDV� FUXGDV� GHO� FHPHQWR�PHGLDQWH� WpFQLFDV� GH�
FDUDFWHUL]DFLyQ�HVSHFLDOL]DGD�FRPR�DSOLFDFLyQ�FRPSOHPHQWDULD�GH�ORV�5&'·V�FRPR�
DOWHUQDWLYD�D�OD�SUHVHUYDFLyQ�GH�ORV�UHFXUVRV�QDWXUDOHV��GHWHUPLQDQGR�ORV�SRUFHQWDMHV�
ySWLPRV� GH� LQFRUSRUDFLyQ�� GH�PRGR� VLPLODU�'H�5RVVL� HW� DO�� �������� UHODFLRQDQ� OD�
SURGXFFLyQ�GH�PRUWHURV�JHR�SROLPHUL]DGRV�\� HO� HIHFWR�GH� OD� VXVWLWXFLyQ�GH�DUHQD�

PRUWHURV��GH�LJXDO�IRUPD��HO�HVWXGLR�GHVDUUROODGR�SRU�)HUUHLUD�HW�DO����������HYDOXy�ORV�
HIHFWRV�GH�PRUWHURV�FRQ�DXVHQFLD�\�SUHVHQFLD�GH�SROYR�GH�FRQWHQLGR�GH�ODGULOOR�HQ�ODV�
SURSLHGDGHV�ItVLFDV��PHFiQLFDV�\�GH�VXVFHSWLELOLGDG��DGLFLRQDOPHQWH�9LHLUD�HW�DO���������

5HODFLRQDQGR�OR�DQWHULRU��HO�XVR�GH�ORV�5&'·V�FRPR�PDWHULDO�DOWHUQDWLYR�
VXVWHQWDEOH�KD�VLGR�WHPD�GH�HVWXGLR�HQ�OD�DFWXDOLGDG��FRPR�VH�PXHVWUD�HQ�OD�7DEOD�
���/RV�DXWRUHV� LPSOHPHQWDURQ�GLYHUVRV�FDPSRV�GH�DSOLFDFLyQ�GHVGH� OD�HYDOXDFLyQ�

LQWHUDFFLyQ�GH�ORV�FHPHQWRV�FRQYHQFLRQDOHV�FRQ�5&'·6�FRPR�PDWHULDOHV�FHPHQWDQWHV�
DOWHUQDWLYRV��DQDOL]DQGR�PLFURHVWUXFWXUDOPHQWH�OD�XQLyQ�GH�HVWDV�SDUWtFXODV��KDVWD�OD�
HYDOXDFLyQ�PDFURHVWUXFWXUDO�GH�ORV�UHVLGXRV�SRU�PHGLR�GH�OD�IDEULFDFLyQ�PRUWHURV�\�
FRQFUHWRV�YHUGHV�



��

7DEOD��
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)XHQWH��(ODERUDFLyQ�SURSLD�

&DUDFWHUL]DFLyQ�GH�SURSLHGDGHV�PHFiQLFDV�UHODFLRQDQGR�ORV�UHVLGXRV�
GH�FRQVWUXFFLyQ�\�GHPROLFLyQ�FRPR�DJUHJDGRV�

/D�DGLFLyQ�GH�ORV�UHVLGXRV�GHPROLFLyQ�\�FRQVWUXFFLyQ�VRQ�XQ�WHPD�TXH�HQ�
OD�DFWXDOLGDG�KDQ�SUHVHQWDGR�XQ�DPSOLR�FDPSR�GH�DSOLFDFLyQ�GRQGH�GLYHUVRV�DXWRUHV�
UHSRUWDQ� ORV� UHVXOWDGRV� IDYRUDEOHV�GHVGH� ORV� DQiOLVLV�PLFURHVWUXFWXUDOHV� UHDOL]DGRV�

PDFURHVWUXFWXUDOHV� HQ� ORV� FXDOHV� VH� HYDO~DQ� ODV� SURSLHGDGHV� HQ� HVWDGR� SOiVWLFR� \�

GH�UHVLGXRV�\�SURFHGHQFLD�GH�HVWRV�FRPR�OR�UHSRUWDQ��&DQWHUR�HW�DO���������3DFKHFR�
HW�DO���������6iH]�GHO�%RVTXH�HW�DO���������

/RV�HQVD\RV�GH� ODV�SURSLHGDGHV�PHFiQLFDV�D�FRPSUHVLyQ�\� WUDFFLyQ�HQ�
FRQFUHWRV�PXHVWUDQ�XQ�SDWUyQ�VLPLODU�HQ�OR�UHSRUWDGR�SRU�ORV�DXWRUHV��HQ�HO�FXiO�D�
PD\RU�UHHPSOD]R�GH�5&'�V��HO�FRPSRUWDPLHQWR�PHFiQLFR�HV�DIHFWDGR��%UDYR�HW�DO��
�������FDUDFWHUL]DQ�HVWH�IHQyPHQR�HO�FXDO�HVWi�UHODFLRQDGR�D�IDFWRUHV�LQWUtQVHFRV�GH�
ORV�5&'·V�FRPR�SRURVLGDG��GHIRUPDFLRQHV��UHVLGXRV�YLHMRV�GH�PRUWHURV�\�FRQWHQLGR�
GH�PDWHULDOHV�GHIHFWXRVRV��SRU�RWUD�SDUWH��6iH]�GHO�%RVTXH�HW�DO�� ��������H[SRQHQ�
TXH�ORV�DJUHJDGRV�QR�FRQYHQFLRQDOHV�FRPR�UHVLGXRV�GH�WHMDV�\�EORTXHV�FHUiPLFRV�
\� PRUWHURV� DGKHULGRV� FRQ� DJUHJDGRV� YLHMRV�� PXHVWUDQ� PHQRU� GHQVLGDG� TXH� ORV�
DJUHJDGRV�QDWXUDOHV�\�PD\RU�DGVRUFLyQ�\�SRU�HQGH��GLVPLQXFLyQ�GHO�HVIXHU]R�HQ�ODV�
PXHVWUDV�HYDOXDGDV��DGLFLRQDOPHQWH�$OH[DQGULGRX�HW�DO���������FRLQFLGHQ�HQ�TXH�ORV�
YDORUHV�GHO�FRPSRUWDPLHQWR�PHFiQLFR�VH�UHGXFHQ�FXDQGR�HO�FRQWHQLGR�GH�UHFLFODMH�
DXPHQWD�� GHELGR� DO� LQFUHPHQWR�GH� OD� SRURVLGDG�GH� ODV�PH]FODV�� FRQFOX\HQGR�TXH�
ORV�DJUHJDGRV�UHFLFODGRV�UHGXFHQ� OD�GXUDELOLGDG�GH� ORV�FRQFUHWRV�HQGXUHFLGRV��6LQ�
HPEDUJR��&DQWHUR�HW�DO���������HQFRQWUDURQ�TXH�OD�DGLFLyQ�GH�5&'·V�HQ�FRQFUHWRV�
LQGXMR�XQD�GLVPLQXFLyQ�GH�OD�URWXUD�D�OD�WUDFFLyQ�D�ORV����GtDV��OR�FXDO�HVWi�UHODFLRQDGR�



��

D�SUHVHQFLD�GH�SRURVLGDG�\�SRU�OR�WDQWR��D�XQD�PHQRU�UHVLVWHQFLD�GHO�FRQFUHWR�

D�OD�PXHVWUD�FRQWURO��6LQ�HPEDUJR��FXDQGR�VH�LQFUHPHQWD�HO�UHHPSOD]R�GH�5&'·V�SRU�

DO���������HQFRQWUDURQ�PHQRU�GHQVLGDG�DSDUHQWH�GH�ORV�PRUWHURV�HQ�HVWDGR�SOiVWLFR��

OLQHDO�GH�GLVPLQXFLyQ��FRLQFLGLHQGR�FRQ�HO�HVWXGLR�GH�2OLYHLUD�$QGUDGH�HW�DO����������
DGLFLRQDOPHQWH�� -HVXV� HW� DO�� ������� UHSRUWDQ� TXH�� HIHFWLYDPHQWH� ODV� SURSLHGDGHV�

OD�DUHQD��DXPHQWDQGR�OD�FRPSDFLGDG�GH�ORV�PRUWHURV�\�HQ�FRQVHFXHQFLD��SUHVHQWDURQ�
PD\RU�UHVLVWHQFLD�PHFiQLFD�

WUDFFLyQ�FRQ�DXVHQFLD�\�SUHVHQFLD�GH�5&'·V�

)LJXUD��

)XHQWH��(ODERUDFLyQ�SURSLD�
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%~VTXHGD�GRFXPHQWDO�HQIRFDGD�HQ�ORV�UHVLGXRV�JHQHUDGRV�D�SDUWLU�GH�
OD�PDGHUD�

(O�DXPHQWR�GH�OD�GHPDQGD�\�HO�DJRWDPLHQWR�GH�ORV�UHFXUVRV�QDWXUDOHV�HQ�
HO�PXQGR�UHTXLHUHQ�OD�VXVWLWXFLyQ�GH�PDWHULDOHV�FRQYHQFLRQDOHV�3UL\D�HW�DO����������OD�
PDGHUD�HV�XQ�PDWHULDO�TXH�JHQHUDOPHQWH�HV�WHPSRUDO�\�UHSUHVHQWD�XQ�JUDQ�SRUFHQWDMH�
GH�ORV�UHVLGXRV�GH�OD�FRQVWUXFFLyQ��GHELGR�D�TXH�JHQHUDOPHQWH�VH�GHVHFKD�FRQ�XQ�
PtQLPR�SRUFHQWDMH�GH�UHXWLOL]DFLyQ�R�UHFLFODGR��GDGR�TXH�OD�HOLPLQDFLyQ�GH�PDGHUD�
HQ�YHUWHGHURV�SRGUtD�UHVXOWDU�HQ�HPLVLRQHV�GH�PHWDQR��\�R�OL[LYLDGR�GH�FRPSRQHQWHV�
SHOLJURVRV�TXH�FRQWDPLQDQ�HO�DJXD�R�HO�VXHOR��.HUQ�HW�DO����������

'H�DFXHUGR�FRQ�6��=KDQJ�HW�DO����������OD�PDGHUD�KD�VLGR�DPSOLDPHQWH�
LPSOHPHQWDGD�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�FRPR�XQ�PDWHULDO�WUDGLFLRQDO�SDUD�
HQFRIUDGRV��DQGDPLRV��SDUHGHV��WHFKRV��HQWUH�RWURV��GHELGR�D�FDUDFWHUtVWLFDV�FRPR�EDMR�
FRVWR��EDMD�GHQVLGDG�\�SURSLHGDGHV�PHFiQLFDV�IDYRUDEOHV��VLQ�HPEDUJR��OD�FDQWLGDG�GH�
GHVHFKRV�GH�PDGHUD�TXH�VH�SURGXFHQ��FRPR�GHVHFKRV�GH�DVHUUtQ��YLUXWDV��HQWUH�RWURV��
JHQHUD�GHVSHUGLFLR�GH�UHFXUVRV�QDWXUDOHV�\�SUHRFXSDFLRQHV�DPELHQWDOHV��SRU�OR�FXDO��
OD�LPSOHPHQWDFLyQ�GH�HVWH�WLSR�GH�UHVLGXRV�GHQWUR�GHO�FDPSR�GH�OD�FRQVWUXFFLyQ�QR�
VROR�PLQLPL]DUtD�ORV�GHVHFKRV�VLQR�TXH�WDPELpQ�PHMRUD�OD�VXVWHQWDELOLGDG�GHVGH�HO�
SXQWR�GH�YLVWD�DPELHQWDO�\�HFRQyPLFR�

5HODFLRQDQGR�OR�DQWHULRU��+RVVDLQ�HW�DO����������LPSOHPHQWDQ�ORV�UHVLGXRV�
GH� OD� PDGHUD� HQ� OD� IDEULFDFLyQ� GH� WDEOHURV� GH� FHPHQWR�� PRVWUDQGR� UHVXOWDGRV�
IDYRUDEOHV�HQ� OD� UHVLVWHQFLD� ItVLFD�\�HVWDELOLGDG��DGLFLRQDOPHQWH�VHxDODQGR�TXH�HVWD�
SURSXHVWD�WHFQROyJLFD�SUHVHQWD�XQD�JHVWLyQ�SUiFWLFD�\�HFROyJLFD�FRPR�RSFLyQ�SDUD�ORV�
UHVLGXRV�GH�PDGHUD�GH�FRQVWUXFFLyQ��SRU�RWUD�SDUWH��6��=KDQJ�HW�DO���������UHDOL]DQ�XQD�

GH�PDGHUD�OLJHURV�VRQ�DPLJDEOHV�FRQ�HO�PHGLR�DPELHQWH�\�UHVLVWHQWHV�D�IHQyPHQRV�
D�FRPSUHVLyQ��GH�LJXDO�IRUPD��3UL\D�HW�DO���������HVWXGLDQ�UHHPSOD]RV�SDUFLDOHV�GH�

GH�DVHUUtQ��HV�XQD�DOWHUQDWLYD�SDUD�OD�IDEULFDFLyQ�GH�SURGXFWRV�HFROyJLFRV��OLYLDQRV��
HQWUH� RWUDV� FDUDFWHUtVWLFDV�� DGLFLRQDOPHQWH�� &KDQKRXQ� HW� DO�� �������� SURSRQHQ� XQ�
SURFHVR�SDUD�UHFLFODU�UHVLGXRV�GH�PDGHUD��SROLHVWLUHQR�\�SOiVWLFRV�SDUD� OD�FUHDFLyQ�
GH� XQ�PDWHULDO� FRPSXHVWR� D� SDUWLU� GH� HVWRV� UHVLGXRV�� ORV� FXDOHV� VH� HQIRFDQ� HQ� OD�
IDEULFDFLyQ�GH�SDQHOHV�\�WDEOHURV�GH�PDGHUD���PHGLDQWH�OD�HYDOXDFLyQ�GH�SURSLHGDGHV�

DO�PDWHULDO�
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GH� ORV� UHVLGXRV� SURYHQLHQWHV� GH� OD� PDGHUD� HQ� OD� IDEULFDFLyQ� GH� PDWHULDOHV� FRQ�
VXVWLWXFLRQHV�SDUFLDOHV�\�R�WRWDOHV�GH�PDWHULDOHV�FRQYHQFLRQDOHV�

%~VTXHGD� GRFXPHQWDO� HQIRFDGD� HQ� OD� LPSOHPHQWDFLyQ� GH� SODQWDV�
RUQDPHQWDOHV�HQ�FRQVWUXFFLyQ�\�DUTXLWHFWXUD�

/D�UHGXFFLyQ�GHO�HVSDFLR�YHUGH�XUEDQR�\�HO�DOWR�FRQVXPR�GH�HQHUJtD�HV�XQ�
SUREOHPD�FDXVDGR�SRU�HO�SUREOHPD�GH�XUEDQL]DFLyQ��SRU�OR�FXDO��ORV�HVSDFLRV�YHUGHV�

�;LQJ�HW�DO���������

7DEOD��

WHULDO�DOWHUQDWLYR

)XHQWH��(ODERUDFLyQ�SURSLD�
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$XWRUHV� FRPR�:LONLQVRQ� HW� DO�� ������� KDQ� LPSOHPHQWDGR� VLVWHPDV� GH�

SDUD� PHMRUDU� HO� UHQGLPLHQWR� IUHQWH� D� IDFWRUHV� FRPR� WHPSHUDWXUD�� (O� HIHFWR� GH�

OD�PHMRUD� GH� ODV� FRQGLFLRQHV� FOLPiWLFDV� ORFDOHV� \� OD�PLWLJDFLyQ� GHO� FOLPD� JOREDO� \�

UHGXFLU�HPLVLRQHV�GH�JDVHV�GH�HIHFWR�LQYHUQDGHUR�UHODFLRQDGDV�FRQ�OD�FRQVWUXFFLyQ�

5HODFLRQDQGR� OR� DQWHULRU�� �/�� =KDQJ� HW� DO��� ������ HQ� VXV� HVWXGLRV�

GH� KRMDV� HQ� HO� GHVHPSHxR� WpUPLFR�HFROyJLFR� HQ� FRQVWUXFFLRQHV� FRQWHPSRUiQHDV�
PHMRUDQ�OD�FDOLGDG�GH�ORV�DPELHQWHV�WpUPLFRV�LQWHULRUHV�\�H[WHULRUHV��'H�LJXDO�IRUPD��

HQ�OD�UHGXFFLyQ�GH�WHPSHUDWXUD�GXUDQWH�HO�GtD�\�OD�QRFKH�FRQ�UHVSHFWR�D�XQD�SDUHG�VLQ�
YHJHWDFLyQ��HVWDEOHFLHQGR�TXH�XQ�HVSHVRU�GH�IROODMH�GH������FP�WLHQH�HO�UHQGLPLHQWR�
WpUPLFR�PiV�DGHFXDGR�GHELGR�D�XQD� WUDQVIHUHQFLD�GH�FDORU�FRQYHFWLYD�PiV� IXHUWH�

�������GHWHUPLQDQ�TXH�OD�HFRORJL]DFLyQ�GHO�HQWRUQR�XUEDQR�SXHGH�VHU�XQD�HVWUDWHJLD�

ORV� 2EMHWLYRV� GH�'HVDUUROOR� 6RVWHQLEOH� GH� ODV� 1DFLRQHV� 8QLGDV�� ,QIUDHVWUXFWXUDV�

HPEDUJR��OD�LPSOHPHQWDFLyQ�GH�WHFKRV�\�PXURV�YHUGHV�HTXLOLEUDQ�D�ODUJR�SOD]R�ODV�
LQYHUVLRQHV�HFRQyPLFDV�LQLFLDOHV�

7DEOD��
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)XHQWH��(ODERUDFLyQ�SURSLD�

(7$3$�,,

)DEULFDFLyQ�GH�XQ�SURWRWLSR�FRQ�YHJHWDFLyQ

&RPR� SURSXHVWD� SDUD� HVWH� SUR\HFWR�� VH� GHVDUUROOy� XQ� SURWRWLSR� GH�
PXHEOH�GH�PDQHUD�FRQMXQWD�FRQ�HVWXGLDQWHV�GH�OD�,QVWLWXFLyQ�XQLYHUVLWDULD�&ROHJLR�
0D\RU�GH�$QWLRTXLD��SHUWHQHFLHQWHV�D�OD�HVSHFLDOL]DFLyQ�HQ�FRQVWUXFFLyQ�VRVWHQLEOH�
\�OD�FDUUHUD�GH�$UTXLWHFWXUD��SDUD�HVWD�SURSXHVWD�VH�LPSOHPHQWDURQ�5&'��5HVLGXRV�
GH� GHPROLFLyQ� \� FRQVWUXFFLyQ�� \� GLIHUHQWHV� WLSRORJtDV� GH�PDGHUDV� UHFLFODGDV� FRQ�

XWLOL]DGDV�FRQ�VXV�UHVSHFWLYDV�GHQVLGDGHV�\�FRQWHQLGRV�GH�KXPHGDG�GH�HTXLOLEULR�VH�
PXHVWUDQ�HQ�OD�WDEOD���
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)LJXUD��

)XHQWH��(ODERUDFLyQ�SURSLD�

7DEOD��

)XHQWH��(ODERUDFLyQ�SURSLD�

(O� FRQFUHWR� UHFLFODGR� XWLOL]DGR�SUHVHQWD� XQD� GHQVLGDG�GH� ����NJ�P���

GLVHxR�\�FRQVWUXFFLyQ�VH�HVWDEOHFLy�TXH�HO�SURWRWLSR�D�GHVDUUROODU�GHEtD�VHU�OLYLDQR�
FRQ�XQD�IRUPD�TXH�IDFLOLWDUD�VX�WUDQVSRUWH�\�XELFDFLyQ�HQ�XQ�HVSDFLR�LQVWLWXFLRQDO�
XQLYHUVLWDULR�R�S~EOLFR��GHELGR�D�OR�DQWHULRU��VH�RSWy�SRU�XQD�IRUPD�SROLJRQDO�FRPR�

SROLJRQDOHV�SUHIDEULFDGRV�HQ�FRQFUHWR�UHFLFODGR�FRQ�SODQWDV�\�VX�HVWUXFWXUD�GH�EDVH�
FRPSXHVWD� GH� HOHPHQWRV� HQ�PDGHUD� UHFLFODGD�� HVWRV� LQWHUFRQHFWDGRV� HQWUH� Vt� SRU�
YDULOODV�GH�DFHUR�FRUUXJDGR�GH�������P�GH�GLiPHWUR�\�ORQJLWXG�GH��P��DQFODGRV�D�OD�
HVWUXFWXUD�ODWHUDO�GH�FRQFUHWR�PHGLDQWH�HO�XVR�GH�XQD�UHVLQD�HSy[LFD�



��

&RQFOXVLRQHV

(VWH� HVWXGLR� UHODFLRQDGR� D� OD� DSOLFDFLyQ� GH� UHVLGXRV� GH� GHPROLFLyQ�
\� FRQVWUXFFLyQ� \�PDGHUD� SDUD� OD� HODERUDFLyQ� GH� XQ� SUHIDEULFDGR� FRQ� YHJHWDFLyQ�
GHWHUPLQR�OR�VLJXLHQWH�

/RV� DJUHJDGRV� QR� FRQYHQFLRQDOHV� SURFHGHQWHV� GH� ORV� UHVLGXRV� GH�

D�PLQLPL]DU�HO�HQFDUHFLPLHQWR�GH� ORV�DJUHJDGRV�QDWXUDOHV�\�HO�DJRWDPLHQWR�GH� ORV�
PLVPRV��SRU�WDO�PRWLYR��DXWRUHV�FRPR��'H�5RVVL�HW�DO����������,EUDKLP�HW�DO���������	�
9LHLUD�HW�DO����������SODQWHDQ�OD�LQFRUSRUDFLyQ�GH�DJUHJDGRV�UHFLFODGRV�SDUD�HO�GHVDUUROOR�
GH�PDWHULDOHV�FHPHQWDQWHV�DOWHUQDWLYRV��PRUWHURV�\�FRQFUHWR��EDMR�SDUiPHWURV�FRPR�

GH�GXUDELOLGDG��SRGHU�H[SOLFDU�OD�LQWHUDFFLyQ�\�ORV�IHQyPHQRV�DVRFLDGRV�HQ�DXVHQFLD�
\�SUHVHQFLD�GH�HVWRV�DJUHJDGRV��6LQ�HPEDUJR��+XDQJ�HW�DO���������GHVFULEH�TXH�SDtVHV�
GHVDUUROODGRV�\�HQ�YtD�GH�GHVDUUROOR�FDUDFWHUL]DQ�TXH�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�

)LJXUD��

YLVWDV�GH�GLVHxR

)XHQWH��(ODERUDFLyQ�SURSLD�
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WRGDYtD�HVWi�HQ�HO�SURFHVR�GH�DOLYLDU�OD�FDUJD�DPELHQWDO�JHQHUDGD�D�UDt]�GH�ORV�5&'·V�

/D� FDUDFWHUL]DFLyQ� GH� ODV� SURSLHGDGHV� PHFiQLFDV� GH� UHVLGXRV� GH�
FRQVWUXFFLyQ� \� GHPROLFLyQ� LPSOHPHQWDGRV� FRPR� DJUHJDGRV�PXHVWUDQ� XQ� DPSOLR�
FDPSR�GH�DSOLFDFLyQ�GH�DFXHUGR�FRQ�OR�UHSRUWDGR�HQ�ODV�LQYHVWLJDFLRQHV�FLWDGDV�HQ�
HVWH�HVWXGLR��9HU�WDEOD�����$XWRUHV�FRPR�6iH]�GHO�%RVTXH�HW�DO���������	�&DQWHUR�HW�DO��
��������FRLQFLGHQ�HQ�TXH�ORV�YDORUHV�GHO�FRPSRUWDPLHQWR�PHFiQLFR�VH�YHQ�DIHFWDGR�
SRU�GLYHUVRV�IDFWRUHV�FRPR�SURFHGHQFLD��WLSR�GH�UHVLGXR��GHQVLGDG��DEVRUFLyQ��HQWUH�
RWUDV�FDUDFWHUtVWLFDV��SRU�RWUR�ODGR��%UDYR�HW�DO����������H[SOLFDQ�TXH�OD�UHGXFFLyQ�GHO�
FRPSRUWDPLHQWR�PHFiQLFR�HVWi�DVRFLDGR�D�IDFWRUHV�LQWUtQVHFRV�GH�ORV�5&'�V�FRPR�
SRURVLGDG�\�GHIRUPDFLRQHV��$GLFLRQDOPHQWH��-HVXV�HW�DO��������GHWHUPLQDQ�PHMRUHV�

HQ� PRUWHURV� \� HQ� FRQVHFXHQFLD�� SUHVHQWDURQ�PD\RU� UHVLVWHQFLD� PHFiQLFD�� SRU� OR�
FXDO� HV� LPSRUWDQWH�FDUDFWHUL]DU�SURSLHGDGHV� ItVLFDV��PHFiQLFDV��PLQHUDOyJLFDV� \�GH�
SURFHGHQFLD�GH� ORV�DJUHJDGRV��FRQ�HO�REMHWLYR�GH�UHODFLRQDU�HVWD� LQIRUPDFLyQ�FRQ�
OR� UHSRUWDGR� HQ� ODV� LQYHVWLJDFLRQHV� \� GHWHUPLQDU� WDPDxR�GH� SDUWtFXOD� \� DJUHJDGR�
DGHFXDGR�TXH�VH�DMXVWH�D�ORV�UHTXHULPLHQWRV�HVWDEOHFLGRV�HQ�FDGD�HVWXGLR�

/D� PDGHUD� HV� XQ� SURGXFWR� WHPSRUDO� \� FRQVLGHUDGR� FRPR� PDWHULDO�
WUDGLFLRQDO� HQ� ODV� ODERUHV� FRQVWUXFWLYDV� FRPR� SDUHGHV�� WHFKRV�� HQFRIUDGR� 6��
=KDQJ� HW� DO��� �������� 6LQ� HPEDUJR�� HVWH� HV� GHVHFKDGR� FRQ� XQ�PtQLPR�SRUFHQWDMH�
GH� UHXWLOL]DFLyQ� R� UHFLFODGR� JHQHUDQGR� SUHRFXSDFLRQHV� SRU� OD� SRVLEOH� OLEHUDFLyQ�
GH�JDVHV�FRQWDPLQDQWHV�HQ�HO�DPELHQWH�&RXGHUW�HW�DO��� ��������'H�DFXHUGR�FRQ� OR�
DQWHULRU��VH�HYLGHQFLD�OD�QHFHVLGDG�GH�HMHFXWDU�HVWXGLRV�UHODFLRQDGRV�FRQ�OD�SUHVHQFLD�
\�DXVHQFLD�GH�UHVLGXRV�SURYHQLHQWHV�GH�OD�PDGHUD�FRPR�PDWHULDOHV�QR�FRQYHQFLRQDO�
SDUD� OD�SURGXFFLyQ�GH�QXHYRV�PDWHULDOHV�TXH�ItVLFD�\�PHFiQLFDPHQWH�FXPSODQ� ORV�
UHTXHULPLHQWRV� HVWDEOHFLGRV� HQ� ORV� SUR\HFWRV� GH� FRQVWUXFFLyQ�� SRU� HVWD� UD]yQ��
ODV� LQYHVWLJDFLRQHV� FLWDGDV� HQ�HVWH� HVWXGLR� �YHU� WDEOD���� FDUDFWHUL]DQ�XQ�FDPSR�GH�
DSOLFDFLyQ�QR�KDELWXDO� GH� ORV� UHVLGXRV�GH� OD�PDGHUD� FRPR� DVHUUtQ�R� YLUXWD� FRPR�
PDWHULDO�DOWHUQDWLYR�SDUD�OD�IDEULFDFLyQ�GH�WDEOHURV�WHUPRDF~VWLFRV��DLVODQWHV�WpUPLFRV�
DOWHUQDWLYRV��PRUWHURV��HQWUH�RWURV�

(O�FRPSRQHQWH�ERWiQLFR�HQ� OD�FRQVWUXFFLyQ�KD�VLGR� LPSOHPHQWDGR�HQ�
IDFKDGDV��SDUHGHV�\�FXELHUWDV�FRPR�DVSHFWR�DUWLFXODGRU�HQIRFDGR�D�OD�VRVWHQLELOLGDG�

:LONLQVRQ� HW� DO�� ������� 	� /�� =KDQJ� HW� DO�� �������� FRLQFLGHQ� HQ� OD� YLDELOLGDG� GH�
HPSOHDU�HO�FRPSRQHQWH�YHJHWDO�FRPR�DOWHUQDWLYD�VXVWHQWDEOH�SDUD�OD�PHMRUD�GH�ODV�
FRQGLFLRQHV�FOLPiWLFDV�ORFDOHV��PLWLJDFLyQ�GHO�FOLPD�JOREDO��HQWUH�RWUDV�FDUDFWHUtVWLFDV��
(Q�ODV�LQYHVWLJDFLRQHV�DQDOL]DGDV�HQ�HVWH�HVWXGLR��YHU�WDEOD�����HO�FRPSRQHQWH�YHJHWDO�



��

SHUPLWH�FUHDU�HVWUDWHJLDV�HQIRFDGDV�D� OD�UHFXSHUDFLyQ�GHO�ELHQHVWDU�HQ�FLXGDGHV�GH�
DOWD�GHQVLGDG��HQIULDPLHQWR�GH�IDFKDGDV��UHGXFFLyQ�GH�FRQVXPR�HQHUJpWLFR�WDO�FRPR�
OR�UHSRUWDQ�3HQJ�HW�DO���������HQWUH�RWURV�DXWRUHV�

(O� GHVDUUROOR� GHO� SUHIDEULFDGR� D� SDUWLU� GH� UHVLGXRV� GH� FRQVWUXFFLyQ�
\� GHPROLFLyQ�� \� PDGHUD� PiV� OD� LPSOHPHQWDFLyQ� GH� SODQWDV� RUQDPHQWDOHV� FRPR�
HOHPHQWR� DUWLFXODGRU� GH� WLSR� HVWpWLFR�� SHUPLWH� H[KLELU� XQ� SURGXFWR� GRQGH� VH�
SXHGH�LPSOHPHQWDU�GLIHUHQWHV�DVSHFWRV�FRPR�HO�XVR�GH�GLVHxR�OLJHUR�TXH�IDFLOLWH�HO�

(O�GHVDUUROOR�GH�HVWH�WLSR�GH�SURWRWLSR�GH�PXHEOH�SHUPLWH�GHPRVWUDU�XQD�DSOLFDFLyQ�
DGLFLRQDO�GH�ORV�UHVLGXRV�HQ�OD�FUHDFLyQ�GH�HOHPHQWRV�QR�HVWUXFWXUDOHV��HYLGHQFLDQGR�
DVt� HO� LQFUHPHQWR� GHO� FLFOR� GH� YLGD� GH�PDWHULDOHV� UHVLGXDOHV�� OR� FXDO� FRQWULEX\H� DO�
FXLGDGR�GH�ORV�UHFXUVRV�QDWXUDOHV�

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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5HIHUHQFLDV

$OH[DQGULGRX��&���$QJHORSRXORV��*��1���	�&RXWHOLHULV��)��$����������0HFKDQLFDO�DQG�
GXUDELOLW\�SHUIRUPDQFH�RI �FRQFUHWH�SURGXFHG�ZLWK�UHF\FOHG�DJJUHJDWHV�IURP�
*UHHN�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH�SODQWV�� ��

�����������²�����KWWSV���GRL�RUJ���������M�MFOHSUR������������

$]HYHGR�� $�� 5�� *��� &HFFKLQ�� '��� &DUPR�� '�� )��� 6LOYD�� )�� &��� &DPSRV�� &�� 0�� 2���
6KWUXFND��7��*���«�0RQWHLUR��6��1����������$QDO\VLV�RI �WKH�FRPSDFWQHVV�DQG�
SURSHUWLHV�RI � WKH�KDUGHQHG� VWDWH�RI �PRUWDUV�ZLWK� UHF\FOLQJ�RI � FRQVWUXFWLRQ�
DQG�GHPROLWLRQ�ZDVWH��&':��� �����
����²������KWWSV���GRL�RUJ���������M�MPUW������������

%HGR\D��0���5LYHUD�� )���5LFR��0���9pOH]��'���8UUHJR��$���	�+HUQDQGH]�� 6�� ��������
6XVWDLQDEOH� &RQFUHWH� $SSOLFDWLRQ� LQ� WKH� 0DQXIDFWXUH� RI � 8QLYHUVLW\� 8UEDQ�
)XUQLWXUH�� ����� ���� ������� KWWSV���GRL�
RUJ���������PDWHFFRQI�������������

%HUJHU��)���*DXYLQ��)���	�%URXZHUV��+��-��+����������7KH�UHF\FOLQJ�SRWHQWLDO�RI �ZRRG�
ZDVWH� LQWR� ZRRG�ZRRO�FHPHQW� FRPSRVLWH��

����������KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

%UDYR�� 0��� GH� %ULWR�� -��� (YDQJHOLVWD�� /��� 	� 3DFKHFR�� -�� �������� 6XSHUSODVWLFL]HU·V�

�� ���²����� KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

%UDYR��0���GH�%ULWR��-���(YDQJHOLVWD��/���	�3DFKHFR��-����������'XUDELOLW\�DQG�VKULQNDJH�

�����²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

&DQWHUR��%���%UDYR��0��� GH�%ULWR�� -��� 6iH]� GHO�%RVTXH�� ,�� )���	�0HGLQD��&�� ��������
0HFKDQLFDO� EHKDYLRXU� RI � VWUXFWXUDO� FRQFUHWH�ZLWK� JURXQG� UHF\FOHG� FRQFUHWH�
FHPHQW�DQG�PL[HG�UHF\FOHG�DJJUHJDWH�� ����������
KWWSV���GRL�RUJ���������M�MFOHSUR������������



��

&HWLQHU��,���	�6KHD��$��'����������:RRG�ZDVWH�DV�DQ�DOWHUQDWLYH�WKHUPDO�LQVXODWLRQ�
IRU� EXLOGLQJV�� �� ���²����� KWWSV���GRL�RUJ���������M�
HQEXLOG������������

&KDQKRXQ��0���3DGRQRX��6���$GMRYL��(��&���2ORGR��(���	�'RNR��9�� �������� 6WXG\�
RI � WKH� LPSOHPHQWDWLRQ�RI �ZDVWH�ZRRG��SODVWLFV�DQG�SRO\VW\UHQHV�IRU�YDULRXV�
DSSOLFDWLRQV� LQ� WKH� EXLOGLQJ� LQGXVWU\�� ��
���²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

&KDURHQNLW��6���<LHPZDWWDQD��6���	�5DFKDSUDGLW��1����������3ODQW�FKDUDFWHULVWLFV�DQG�
WKH�SRWHQWLDO�IRU�OLYLQJ�ZDOOV�WR�UHGXFH�WHPSHUDWXUHV�DQG�VHTXHVWHU�FDUERQ��

����������KWWSV���GRL�RUJ���������M�HQEXLOG������������

&KLFD�RVRULR��/��0���	�%HOWUiQ�PRQWR\D��-��0����������'HPROLWLRQ�DQG�FRQVWUXFWLRQ�

����

GHPROLWLRQ�LQ�6RXWK�,WDO\�� ����²����KWWSV���GRL�
RUJ���������M�FRPSRVLWHVE������������

&RQWUHUDV��0���7HL[HLUD��6��5���/XFDV��0��&���/LPD��/��&��1���&DUGRVR��'��6��/���GD�
6LOYD�� *�� $�� &��� «� GRV� 6DQWRV�� $�� �������� 5HF\FOLQJ� RI � FRQVWUXFWLRQ� DQG�
GHPROLWLRQ�ZDVWH�IRU�SURGXFLQJ�QHZ�FRQVWUXFWLRQ�PDWHULDO��%UD]LO�FDVH�VWXG\���

�� ���²����� KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

&RULQDOGHVL��9���0D]]ROL��$���	�6LGGLTXH��5����������&KDUDFWHUL]DWLRQ�RI �OLJKWZHLJKW�
PRUWDUV�FRQWDLQLQJ�ZRRG�SURFHVVLQJ�E\�SURGXFWV�ZDVWH��

�����²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

&RXGHUW�� /��� %ODLV�� -�� )��� 0HUFLHU�� *��� &RRSHU�� 3��� *DVWRQJXD\�� /��� 0RUULV�� 3���«�

RI �D�FRSSHU�EDVHG�WUHDWHG�ZRRG�ZDVWHV�UHF\FOLQJ�SURFHVV��-
�����²�����KWWSV���GRL�RUJ���������M�MKD]PDW������������

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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GH�2OLYHLUD�$QGUDGH�� -�� -���3RVVDQ��(���6TXLDYRQ�� -��=���	�2UWRODQ��7��/��3�� ��������
(YDOXDWLRQ� RI �PHFKDQLFDO� SURSHUWLHV� DQG� FDUERQDWLRQ� RI �PRUWDUV� SURGXFHG�
ZLWK�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH�� ��
��²����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

'H�5RVVL��$���5LEHLUR��0��-���/DEULQFKD��-��$���1RYDLV��5��0���+RW]D��'���	�0RUHLUD��5��
)��3��0����������(IIHFW�RI �WKH�SDUWLFOH�VL]H�UDQJH�RI �FRQVWUXFWLRQ�DQG�GHPROLWLRQ�

PRUWDUV�ZLWK�WRWDO�UHSODFHPHQW�RI �VDQG��
�����²�����KWWSV���GRL�RUJ���������M�SVHS������������

'LPLWULRX��*���6DYYD��3���	�3HWURX��0��)����������(QKDQFLQJ�PHFKDQLFDO�DQG�GXUDELOLW\�
SURSHUWLHV� RI � UHF\FOHG� DJJUHJDWH� FRQFUHWH��

�����²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

(OVDGHN��0���/LX��%���	�/LDQ��=����������*UHHQ�IDoDGHV��7KHLU�FRQWULEXWLRQ�WR�VWUHVV�
UHFRYHU\�DQG�ZHOO�EHLQJ�LQ�KLJK�GHQVLW\�FLWLHV�� ��
�$SULO�����������KWWSV���GRL�RUJ���������M�XIXJ������������

(W[HEHUULD��0����������7KH�VXLWDELOLW\�RI �FRQFUHWH�XVLQJ�UHF\FOHG�DJJUHJDWHV��5$V��
IRU�KLJK�SHUIRUPDQFH�FRQFUHWH��

��KWWSV���GRL�RUJ���������E�������������������������

)DUDFD��*���%ROGULQ��$���	�$VWUXS��7����������5HVRXUFH�TXDOLW\�RI �ZRRG�ZDVWH��7KH�
LPSRUWDQFH�RI �SK\VLFDO�DQG�FKHPLFDO�LPSXULWLHV�LQ�ZRRG�ZDVWH�IRU�UHF\FOLQJ��

�����²�����KWWSV���GRL�RUJ���������M�ZDVPDQ������������

)DULQKD��&���GH�%ULWR��-���9HLJD��5���	�/XFDV��-����������5HGXFWLRQ�RI �FHPHQW�FRQWHQW�

���������²������KWWSV���GRL�RUJ���������V������
����������

)HUUHLUD��5��/��6���$QMRV��0��$��6���1yEUHJD��$��.��&���3HUHLUD��-��(��6���	�/HGHVPD��
(��)����������7KH�UROH�RI �SRZGHU�FRQWHQW�RI �WKH�UHF\FOHG�DJJUHJDWHV�RI �&':�
LQ�WKH�EHKDYLRXU�RI �UHQGHULQJ�PRUWDUV��
���²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

*DUFLD��&��$���	�+RUD��*����������6WDWH�RI�WKH�DUW�RI �ZDVWH�ZRRG�VXSSO\�FKDLQ� LQ�
*HUPDQ\� DQG� VHOHFWHG�(XURSHDQ� FRXQWULHV�� �� ���²�����
KWWSV���GRL�RUJ���������M�ZDVPDQ������������



��

*|VZHLQ�� 9��� *RQoDOYHV�� $�� %��� 6LOYHVWUH�� -�� '��� )UHLUH�� )��� +DEHUW�� *��� 	� .XUGD��

UHF\FOHG�DJJUHJDWHV��5HVRXUFHV�� �)HEUXDU\����²����
KWWSV���GRL�RUJ���������M�UHVFRQUHF������������

*R\DO�� 6�� �������� 5HGXFLQJ�:DVWH� LQ� &LUFXODU� (FRQRP\��
�� ���²�����KWWSV���GRL�RUJ���������E���������

����������������

+H��7���;X��5���'D��<���<DQJ��5���&KHQ��&���	�/LX��<����������([SHULPHQWDO�VWXG\�RI �
KLJK�SHUIRUPDQFH�DXWRFODYHG�DHUDWHG�FRQFUHWH�SURGXFHG�ZLWK�UHF\FOHG�ZRRG�

����²�����KWWSV���
GRL�RUJ���������M�MFOHSUR������������

+RVVDLQ��0��8���	�3RRQ��&��6����������&RPSDUDWLYH�/&$�RI �ZRRG�ZDVWH�PDQDJHPHQW�
VWUDWHJLHV� JHQHUDWHG� IURP� EXLOGLQJ� FRQVWUXFWLRQ� DFWLYLWLHV��

�����²�����KWWSV���GRL�RUJ���������M�MFOHSUR������������

+RVVDLQ��0��8���:DQJ�� /��� <X�� ,��.��0��� 7VDQJ��'��&��:���	� 3RRQ��&�� 6�� ��������
(QYLURQPHQWDO� DQG� WHFKQLFDO� IHDVLELOLW\� VWXG\�RI �XSF\FOLQJ�ZRRG�ZDVWH� LQWR�
FHPHQW�ERQGHG�SDUWLFOHERDUG�� �����²�����
KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

+XDQJ�� %��� :DQJ�� ;��� .XD�� +��� *HQJ�� <��� %OHLVFKZLW]�� 5��� 	� 5HQ�� -�� ��������
&RQVWUXFWLRQ� DQG� GHPROLWLRQ� ZDVWH� PDQDJHPHQW� LQ� &KLQD� WKURXJK� WKH� �5�
SULQFLSOH��5HVRXUFHV�� �$SULO����������²����KWWSV���
GRL�RUJ���������M�UHVFRQUHF������������

,EUDKLP��+��$���*RK��<���1J��=��$���<DS��6��3���0R��.��+���<XHQ��&��:���	�$EXWDKD��
)�� �������� +\GUDXOLF� DQG� VWUHQJWK� FKDUDFWHULVWLFV� RI � SHUYLRXV� FRQFUHWH�
FRQWDLQLQJ�D�KLJK�YROXPH�RI �FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH�DV�DJJUHJDWHV��

�� �������� KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

-HVXV��6���0DLD��&���%UD]mR�)DULQKD��&���GH�%ULWR�� -���	�9HLJD��5�� ��������5HQGHULQJ�

GHPROLWLRQ�ZDVWH�� ����������KWWSV���GRL�
RUJ���������M�FRQEXLOGPDW������������

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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.DELULIDU��.���0RMWDKHGL��0���:DQJ��&���	�7DP��9��:��<����������&RQVWUXFWLRQ�DQG�
GHPROLWLRQ�ZDVWH�PDQDJHPHQW�FRQWULEXWLQJ�IDFWRUV�FRXSOHG�ZLWK�UHGXFH��UHXVH��
DQG� UHF\FOH� VWUDWHJLHV� IRU� HIIHFWLYH� ZDVWH� PDQDJHPHQW�� $� UHYLHZ��

����������KWWSV���GRL�RUJ���������M�MFOHSUR������������

WHPSRUDU\� ZRRG� ZDVWH� JHQHUDWLRQ� LQ� KLJK�ULVH� EXLOGLQJ� FRQVWUXFWLRQ��
�����²�����KWWSV���GRL�RUJ���������M�ZDVPDQ������������

.LP��0��+���	�6RQJ��+��%����������$QDO\VLV�RI �WKH�JOREDO�ZDUPLQJ�SRWHQWLDO�IRU�ZRRG�
ZDVWH�UHF\FOLQJ�V\VWHPV�� �����²�����KWWSV���GRL�
RUJ���������M�MFOHSUR������������

.URXU��+���7UDXFKHVVHF��5���/HFRPWH��$���'LOLEHUWR��&���%DUQHV�'DYLQ��/���%RO]H��%���
	�'HOKD\��$����������,QFRUSRUDWLRQ�UDWH�RI �UHF\FOHG�DJJUHJDWHV�LQ�FHPHQW�UDZ�
PHDOV�� ����������KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

DQG�GHPROLWLRQ�ZDVWH� �&':��RQ�DEUDVLRQ� UHVLVWDQFH�RI �SDYHPHQW� FRQFUHWH��
�� ���²����� KWWSV���GRL�RUJ���������M�

FRQEXLOGPDW������������

/HGHUHU��-���*DVVQHU��$���.OHHPDQQ��)���	�)HOOQHU��-����������3RWHQWLDOV�IRU�D�FLUFXODU�
HFRQRP\� RI �PLQHUDO� FRQVWUXFWLRQ�PDWHULDOV� DQG� GHPROLWLRQ� ZDVWH� LQ� XUEDQ�
DUHDV��D�FDVH�VWXG\�IURP�9LHQQD��5HVRXUFHV�� �0D\���
��������KWWSV���GRL�RUJ���������M�UHVFRQUHF������������

RI �JUHHQ�IDoDGHV� LQ�KRW�DQG�KXPLG�FOLPDWH�� ����²����
KWWSV���GRL�RUJ���������M�HQEXLOG������������

/LPD��3��5��/���/HLWH��0��%���	�6DQWLDJR��(��4��5����������5HF\FOHG�OLJKWZHLJKW�FRQFUHWH�
PDGH�IURP�IRRWZHDU�LQGXVWU\�ZDVWH�DQG�&':�� ���������²
������KWWSV���GRL�RUJ���������M�ZDVPDQ������������

/LQJ��7��<���	�&KLDQJ��<��&����������:HOO�EHLQJ��KHDOWK�DQG�XUEDQ�FRKHUHQFH�DGYDQFLQJ�
YHUWLFDO�JUHHQLQJ�DSSURDFK�WRZDUG�UHVLOLHQFH��$�GHVLJQ�SUDFWLFH�FRQVLGHUDWLRQ��

�� ���²����� KWWSV���GRL�RUJ���������M�
MFOHSUR������������



��

0DGUH��)���&OHUJHDX��3���0DFKRQ��1���	�9HUJQHV��$�� ��������%XLOGLQJ�ELRGLYHUVLW\��
9HJHWDWHG�IDoDGHV�DV�KDELWDWV�IRU�VSLGHU�DQG�EHHWOH�DVVHPEODJHV��

�����²�����KWWSV���GRL�RUJ���������M�JHFFR������������

0DQVR��0���7HRWyQLR��,���6LOYD��&��0���	�&UX]��&��2����������*UHHQ�URRI �DQG�JUHHQ�

�-XO\� ������� KWWSV���GRL�RUJ���������M�
UVHU������������

0nUWHQVVRQ��/��0���)UDQVVRQ��$��0���	�(PLOVVRQ��7����������([SORULQJ�WKH�XVH�RI �
HGLEOH� DQG� HYHUJUHHQ� SHUHQQLDOV� LQ� OLYLQJ� ZDOO� V\VWHPV� LQ� WKH� 6FDQGLQDYLDQ�
FOLPDWH�� ����²����KWWSV���GRL�RUJ���������M�
XIXJ������������

:DVWH� )LQH� 3DUWLFOHV� RQ� WKH� 3URSHUWLHV� RI � 5HF\FOHG� $JJUHJDWH� 0DVRQU\�
0RUWDU��,QWHUQDWLRQDO� ���������²������KWWSV���GRL�
RUJ���������V���������������[

0DUWLQH]�/RSH]��<��� 3DHV�� -�� %���*XVWDYH��'���*RQoDOYHV�� )��*���0pQGH]�� )��&���	�
7KHRGRUR�1DQWHW��$��&����������3URGXFWLRQ�RI �ZRRG�SODVWLF�FRPSRVLWHV�XVLQJ�
FHGUHOD� RGRUDWD� VDZGXVW� ZDVWH� DQG� UHF\FOHG� WKHUPRSODVWLFV� PL[WXUH� IURP�
SRVW�FRQVXPHU� SURGXFWV� �� $� VXVWDLQDEOH� DSSURDFK� IRU� FOHDQHU� SURGXFWLRQ�
LQ� &XED�� -RXUQDO� RI � &OHDQHU� 3URGXFWLRQ�� ����� KWWSV���GRL�RUJ���������M�
MFOHSUR������������

0HGO��$���6WDQJO��5���	�)ORULQHWK��)����������9HUWLFDO�JUHHQLQJ�V\VWHPV�²�$�UHYLHZ�RQ�
UHFHQW�WHFKQRORJLHV�DQG�UHVHDUFK�DGYDQFHPHQW�� ��
���²�����KWWSV���GRL�RUJ���������M�EXLOGHQY������������

YHUWLFDO� JUHHQLQJ� LQ� D� KLJK�GHQVLW\� FLW\�� &DVH� VWXG\� RI � +RQJ� .RQJ�� 8
�1RYHPEHU�����²����KWWSV���GRL�RUJ���������M�

XIXJ������������

1DFLRQHV�8QLGDV����������/D�$JHQGD������\�VXV�2EMHWLYRV�GH�'HVDUUROOR�6RVWHQLEOH��
8QD�RSRUWXQLGDG�SDUD�$PpULFD�/DWLQD�\�HO�&DULEH�� ��
6DQWLDJR��/&�*������3�5HY���
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2WWHOp��0���	�3HULQL��.����������&RPSDUDWLYH�H[SHULPHQWDO�DSSURDFK�WR�LQYHVWLJDWH�WKH�
WKHUPDO�EHKDYLRXU�RI �YHUWLFDO�JUHHQHG�IDoDGHV�RI �EXLOGLQJV��

�$XJXVW������²�����KWWSV���GRL�RUJ���������M�HFROHQJ������������

3DFKHFR�� -��� GH� %ULWR�� -��� &KDVWUH�� &��� 	� (YDQJHOLVWD�� /�� �������� ([SHULPHQWDO�
LQYHVWLJDWLRQ�RQ�WKH�YDULDELOLW\�RI �WKH�PDLQ�PHFKDQLFDO�SURSHUWLHV�RI �FRQFUHWH�
SURGXFHG� ZLWK� FRDUVH� UHF\FOHG� FRQFUHWH� DJJUHJDWHV��

�����²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

3DQL]]D��0���1DWDOL��0���*DUELQ��(���'XFPDQ��9���	�7DPEXULQL��6����������2SWLPL]DWLRQ�
DQG�PHFKDQLFDO�SK\VLFDO� FKDUDFWHUL]DWLRQ�RI � JHRSRO\PHUV�ZLWK�&RQVWUXFWLRQ�
DQG� 'HPROLWLRQ� :DVWH� �&':�� DJJUHJDWHV� IRU� FRQVWUXFWLRQ� SURGXFWV��

�� �������� KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

3HQJ��/��/��+���-LDQJ��=���<DQJ��;���+H��<���;X��7���	�&KHQ��6��6����������&RROLQJ�HIIHFWV�
RI �EORFN�VFDOH�IDFDGH�JUHHQLQJ�DQG�WKHLU�UHODWLRQVKLS�ZLWK�XUEDQ�IRUP��

����������KWWSV���GRL�RUJ���������M�EXLOGHQY������������

3pUH]��*���&RPD��-���6RO��6���	�&DEH]D��/��)����������*UHHQ�IDFDGH�IRU�HQHUJ\�VDYLQJV�

VKDGRZ� HIIHFW�� �� ���²����� KWWSV���GRL�RUJ���������M�
DSHQHUJ\������������

3HULQL��.���%D]]RFFKL��)���&URFL��/���0DJOLRFFR��$���	�&DWWDQHR��(����������7KH�XVH�
RI �YHUWLFDO�JUHHQLQJ�V\VWHPV�WR�UHGXFH�WKH�HQHUJ\�GHPDQG�IRU�DLU�FRQGLWLRQLQJ��
)LHOG�PRQLWRULQJ� LQ�0HGLWHUUDQHDQ� FOLPDWH�� �� ��²����
KWWSV���GRL�RUJ���������M�HQEXLOG������������

3LxD�5DPtUH]��&���GHO�5tR�0HULQR��0���9LxDV�$UUHEROD��&���9LGDOHV�%DUULJXHWH��$���
	�.RVLRU�.D]EHUXN��0����������$QDO\VLV�RI �WKH�PHFKDQLFDO�EHKDYLRXU�RI �WKH�

����������²����KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

3UL\D��'��6���6DNWKLHVZDUDQ��1���	�%DEX��2��*����������0DWHULDOV�7RGD\ ��3URFHHGLQJV�
([SHULPHQWDO� VWXG\�RQ�PRUWDU� DV�SDUWLDO� UHSODFHPHQW�XVLQJ� VDZGXVW�SRZGHU�
DQG�**%6�� ��[[[[����²���KWWSV���GRL�RUJ���������M�
PDWSU������������
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FRQVXPHU� ZRRG� ZDVWH� RULJLQDWLQJ� IURP� WKH� FRQVWUXFWLRQ� VHFWRU� LQ� 3RODQG��
5HVRXUFHV�� �� ��²���� KWWSV���GRL�RUJ���������M�
UHVFRQUHF������������

5RVDVFR��3���	�3HULQL��.����������(YDOXDWLQJ�WKH�HFRQRPLF�VXVWDLQDELOLW\�RI �D�YHUWLFDO�

DUHD�� �� ���²����� KWWSV���GRL�RUJ���������M�
EXLOGHQY������������

JUHHQLQJ�LQ�WURSLFDO�FOLPDWHV�� �'HFHPEHU�
���������������KWWSV���GRL�RUJ���������M�XIXJ������������

6iH]�GHO�%RVTXH��,��)���9DQ�GHQ�+HHGH��3���'H�%HOLH��1���GH�5RMDV��0��,��6���	�0HGLQD��
&����������)UHH]H�WKDZ�UHVLVWDQFH�RI �FRQFUHWH�FRQWDLQLQJ�PL[HG�DJJUHJDWH�DQG�
FRQVWUXFWLRQ� DQG�GHPROLWLRQ�ZDVWH�DGGLWLRQHG� FHPHQW� LQ�ZDWHU� DQG�GH�LFLQJ�
VDOWV�� ����������KWWSV���GRL�RUJ���������M�
FRQEXLOGPDW������������

RI � WKH� HIIHFW�RI � OLYLQJ�ZDOO� V\VWHPV�RQ� WKH� LPSURYHPHQW�RI � WKH�XUEDQ�KHDW�
LVODQG� SKHQRPHQRQ�� � �$SULO��� �������� KWWSV���GRL�
RUJ���������M�EXLOGHQY������������

6KDKLGXO��0��,���0DOFROP��0��/���+DVKPL��0��6�� -���	�$OKDML��0��+�� ��������:DVWH�
5HVRXUFHV�5HF\FOLQJ�LQ�$FKLHYLQJ�(FRQRPLF�DQG�(QYLURQPHQWDO�6XVWDLQDELOLW\��
5HYLHZ� RQ�:RRG�:DVWH� ,QGXVWU\��
0DWHULDOV��KWWSV���GRL�RUJ���������E�������������������������

6LOYD��5��9���'H�%ULWR��-���	�'KLU��5��.����������3HUIRUPDQFH�RI �FHPHQWLWLRXV�UHQGHULQJV�
DQG�PDVRQU\�PRUWDUV�FRQWDLQLQJ� UHF\FOHG�DJJUHJDWHV� IURP�FRQVWUXFWLRQ�DQG�
GHPROLWLRQ�ZDVWHV�� �����²�����KWWSV���GRL�
RUJ���������M�FRQEXLOGPDW������������

6RUPXQHQ�� 3��� 	� .lUNL�� 7�� �������� 5HF\FOHG� FRQVWUXFWLRQ� DQG� GHPROLWLRQ� ZDVWH�
DV� D� SRVVLEOH� VRXUFH� RI � PDWHULDOV� IRU� FRPSRVLWH� PDQXIDFWXULQJ��

�$XJXVW� ������� �������� KWWSV���GRL�RUJ���������M�
MREH������������

5LFR�3pUH]��0��$�� &DxROD��+��'���$UDQJR�&RUUHD��$���9DQHJDV�2FDPSR��.��-��	�*DUFtD�6XiUH]��%��/�
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ãXNOMH��7���+DPG\��0���$UNDU��&���+HQVHQ��-��/��0���	�0HGYHG��6����������$Q�LQYHUVH�
PRGHOLQJ� DSSURDFK� IRU� WKH� WKHUPDO� UHVSRQVH� PRGHOLQJ� RI � JUHHQ� IDoDGHV��

�$XJXVW� ������� ����²������ KWWSV���GRL�RUJ���������M�
DSHQHUJ\������������

7DP��9��:��<��� 6RRPUR��0���	�(YDQJHOLVWD��$��&�� -�� ��������$� UHYLHZ�RI � UHF\FOHG�
DJJUHJDWH� LQ� FRQFUHWH� DSSOLFDWLRQV� �����²�������

�����²�����KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������

7KRPVLW�,UHODQG��)���(VVDK��(��$���+DGOH\��3���	�%ODQXäD��7����������7KH�LPSDFW�RI �
JUHHQ�IDFDGHV�DQG�YHJHWDWLYH�FRYHU�RQ�WKH�WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�
ZLWKLQ� PRGHO� EXLOGLQJV�� �� �������� KWWSV���GRL�
RUJ���������M�EXLOGHQY������������

7LZDU\��$���*RGVPDUN��.���	�6PHWKXUVW��-����������)LHOG�HYDOXDWLRQ�RI �SUHFLSLWDWLRQ�
LQWHUFHSWLRQ�SRWHQWLDO�RI �JUHHQ�IDoDGHV�� �-XO\�����²����
KWWSV���GRL�RUJ���������M�HFROHQJ������������

8QLYHUVLGDG� GH� 0HGHOOtQ�� ��������
�� 5HWULHYHG� IURP� KWWSV���ZZZ�PHGHOOLQ�

JRY�FR�LU M�JR�NP�GRFV�SFFGHV LJQ�6XESRU WD OGH O&LXGDGDQRB��
$WHQFLQ&LXGDGDQD��3URJUDPDV\3UR\HFWRV�6KDUHG� &RQWHQW�
'RFXPHQWRV������'2&80(172$&78$/,=$&,213*,56�
0('(//Ì13$5$&2168/7$�SGI

8VPDQ��0���.KDQ��$��<���)DURRT��6��+���+DQLI��$���7DQJ��6���.KXVKQRRG��5��$���	�
5L]ZDQ��6��$����������(FR�IULHQGO\�VHOI�FRPSDFWLQJ�FHPHQW�SDVWHV�LQFRUSRUDWLQJ�
ZRRG�ZDVWH�DV�FHPHQW�UHSODFHPHQW��

�����²�����KWWSV���GRL�RUJ���������M�MFOHSUR������������

9LHLUD��*��/���6FKLDYRQ��-��=���%RUJHV��3��0���GD�6LOYD��6��5���	�GH�2OLYHLUD�$QGUDGH��-��

SHUIRUPDQFH�RI �SHUYLRXV�FRQFUHWH�PL[WXUHV�� ��
��������KWWSV���GRL�RUJ���������M�MFOHSUR������������

:DQJ��/���&KHQ��6��6���7VDQJ��'��&��:���3RRQ��&��6���	�6KLK��.����������9DOXH�DGGHG�
UHF\FOLQJ� RI � FRQVWUXFWLRQ� ZDVWH� ZRRG� LQWR� QRLVH� DQG� WKHUPDO� LQVXODWLQJ�
FHPHQW�ERQGHG�SDUWLFOHERDUGV�� �����²�����
KWWSV���GRL�RUJ���������M�FRQEXLOGPDW������������
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:LONLQVRQ��6���)HLWRVD��5��&���.DJD��,��7���	�)UDQFHVFKL��,��+��'H����������(YDOXDWLQJ�

LQ�6\GQH\�DQG�5LR�GH�-DQHLUR�� ��������²�����KWWSV���GRL�
RUJ���������M�SURHQJ������������

;LQJ��4���+DR��;���/LQ��<���7DQ��+���	�<DQJ��.����������([SHULPHQWDO�LQYHVWLJDWLRQ�RQ�
WKH�WKHUPDO�SHUIRUPDQFH�RI �D�YHUWLFDO�JUHHQLQJ�V\VWHP�ZLWK�JUHHQ�URRI �LQ�ZHW�
DQG�FROG�FOLPDWHV�GXULQJ�ZLQWHU�� �����²�����KWWSV���GRL�
RUJ���������M�HQEXLOG������������

<DQJ��'���/LX��0���	�0D��=�� ��������3URSHUWLHV� RI � WKH� IRDP�FRQFUHWH� FRQWDLQLQJ�
ZDVWH�EULFN�SRZGHU�GHULYHG�IURP�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�ZDVWH��-

����������KWWSV���GRL�RUJ���������M�MREH������������

<DQJ��-���'X��4���	�%DR��<����������&RQFUHWH�ZLWK�UHF\FOHG�FRQFUHWH�DJJUHJDWH�DQG�
FUXVKHG�FOD\�EULFNV�� ���������²������KWWSV���
GRL�RUJ���������M�FRQEXLOGPDW������������

<DS��6��3���*RK��<���0R��.��+���	�,EUDKLP��+��$����������5HF\FOLQJ�RI �&RQVWUXFWLRQ�
DQG�'HPROLWLRQ�:DVWHV�,QWR�5HQHZDEOH�&RQVWUXFWLRQ�0DWHULDOV��,Q�

�� KWWSV���GRL�RUJ���������E���������
����������������

=KDQJ��/���'HQJ��=���/LDQJ��/���=KDQJ��<���0HQJ��4���:DQJ��-���	�6DQWDPRXULV��0��
�������� 7KHUPDO� EHKDYLRU� RI � D� YHUWLFDO� JUHHQ� IDFDGH� DQG� LWV� LPSDFW� RQ� WKH�
LQGRRU� DQG� RXWGRRU� WKHUPDO� HQYLURQPHQW�� �� �²����
KWWSV���GRL�RUJ���������M�HQEXLOG������������

=KDQJ��6���'RQJ��5���:DQJ��0���-LD��:���	�/X��=����������6\QWKHVLV�PHFKDQLVPV�RQ�
��

��������KWWSV���GRL�RUJ���������M�MFOHSUR������������
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