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The Challenge of Combined Cycle Thermal Plants to the 
Current Energy Situation 

%DVDxH]�/ODQWDGD�$LWRU���0yQLFD�/RUHQ]R�*DUFtD��

$EVWUDFW�7KH�UHOHQWOHVV� ULVH� LQ�HQHUJ\�GHPDQG�DQG�FRQFHUQV�DERXW� WKH�UHGXFWLRQ�
RI�&2��HPLVVLRQV�RYHU�WKH�ODVW�GHFDGH�FDXVHG�D�GUDPDWLF�LQFUHDVH�LQ�WKH�QXPEHU�RI�
FRPELQHG�F\FOH�SRZHU�SODQWV� LQ�6SDLQ��+RZHYHU�� WKH� QHZ�HQHUJ\� VLWXDWLRQ��ZLWK�
GHFOLQLQJ�GHPDQG�DQG�LQFUHDVLQJ�UHQHZDEOH�HQHUJ\��WKHVH�SODQWV�KDYH�EHHQ�IRUFHG�
WR� ZRUN� LQWHUPLWWHQWO\�� ZLWK� UHSHDWHG� VWDUW� XSV� DQG� VKXW� GRZQV�� 7KLV� W\SH� RI�
RSHUDWLRQ� FDXVHV� DGYHUVH� HIIHFWV� RQ� HTXLSPHQW� ZKLFK� UHTXLUH� WKH� GHVLJQ� RI� QHZ�
FRQVHUYDWLRQ�VWUDWHJLHV��7KLV�SDSHU�DQDO\]HV� WKLV�QHZ�UHDOLW\�DQG� WULHV� WR�SURSRVH�
DOWHUQDWLYHV�WR�DGGUHVV�LW��

5HVXPHQ�(O� LQFHVDQWH�DXPHQWR�GH� OD�GHPDQGD�HQHUJpWLFD�\� OD�SUHRFXSDFLyQ�SRU�
GLVPLQXLU�ODV�HPLVLRQHV�GH�&2��SURYRFR��GXUDQWH�OD�GpFDGD�SDVDGD��XQ�LQFUHPHQWR�
HVSHFWDFXODU� HQ� HO� Q~PHUR� GH� FHQWUDOHV� WpUPLFDV� GH� FLFOR� FRPELQDGR� HQ�(VSDxD��
6LQ� HPEDUJR� OD� QXHYD� FR\XQWXUD� HQHUJpWLFD�� FRQ� GHVFHQVR� GH� OD� GHPDQGD� \� HO�
DXPHQWR�GH�HQHUJtDV� UHQRYDEOHV��KD�KHFKR�TXH�HVWDV�SODQWDV� VH�YHDQ�REOLJDGDV�D�
WUDEDMDU� GH�PDQHUD� LQWHUPLWHQWH� FRQ� FRQWLQXRV� DUUDQTXHV� \�SDUDGDV��(VWH� WLSR�GH�
IXQFLRQDPLHQWR�SURYRFD�HIHFWRV�QHJDWLYRV�VREUH�ORV�HTXLSRV��TXH�KDFHQ�QHFHVDULR�
HO� GLVHxR�GH�QXHYDV� HVWUDWHJLDV� GH� FRQVHUYDFLyQ��(VWH� WUDEDMR� DQDOL]D� HVWD� QXHYD�
UHDOLGDG�\�WUDWD�GH�SURSRQHU�DOWHUQDWLYDV�TXH�OH�KDJDQ�IUHQWH��

.H\ZRUGV��&RPELQHG�&\FOH�3RZHU�3ODQW��&\FOLF��0DLQWHQDQFH��(QHUJ\�3DODEUDV�
FODYH��&HQWUDO�7pUPLFD�GH�&LFOR�&RPELQDGR��&LFOLVPR��0DQWHQLPLHQWR��(QHUJtD��
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���� ,QWURGXFFLyQ��

$�FRPLHQ]RV�GH�OD�GpFDGD�SDVDGD�ODV�FRPSDxtDV�HOpFWULFDV�HVSDxRODV�LQLFLDURQ�
XQ�DPELFLRVR�SUR\HFWR�GH�FRQVWUXFFLyQ�GH�FHQWUDOHV�WpUPLFDV�GH�FLFOR�FRPELQDGR��
&7&&��SRU� WRGD� OD�JHRJUDItD�HVSDxROD��HQ�VX�DIiQ�SRU�DXPHQWDU�VX�FDSDFLGDG�GH�
JHQHUDFLyQ�\�GDU� UHVSXHVWD�D� OD�FUHFLHQWH�GHPDQGD�GH�HOHFWULFLGDG�H[LVWHQWH��&RQ�
HOOR�� DGHPiV�� FRQWULEXtDQ� D� OD� GLVPLQXFLyQ� GH� HPLVLRQHV� GH� &2�� \D� TXH� pVWDV�
GHEtDQ�VXVWLWXLU�D�ODV�SODQWDV�GH�FDUEyQ��PiV�FRQWDPLQDQWHV���%DQFDODUL�������

/DV� &7&&V� IXHURQ� GLVHxDGDV� SDUD� IXQFLRQDU� HQ� FRQWLQXR�� EDMR� FRQGLFLRQHV�
GHWHUPLQDGDV�\�FRQ�XQ�Q~PHUR�UHGXFLGR�GH�DUUDQTXHV�\�SDUDGDV��VLQ�HPEDUJR��HO�
LQFUHPHQWR� GH� ODV� HQHUJtDV� UHQRYDEOHV� \� OD� FDtGD� GH� OD� GHPDQGD� D� FDXVD� GH� OD�
FULVLV�� ODV� KDQ� FRQYHUWLGR� HQ� ³VXPLQLVWUDGRUHV� GH� DSR\R´� GHO� PHUFDGR� HOpFWULFR��
/DV�KRUDV�GH�IXQFLRQDPLHQWR�KDQ�GLVPLQXLGR��HO�Q~PHUR�GH�DUUDQTXHV�\�SDUDGDV�KD�
DXPHQWDGR� \� ODV� FRQGLFLRQHV� GH� WUDEDMR� VRQ� VHQVLEOHPHQWH� GLVWLQWDV� D� ODV� GH�
GLVHxR�� �(PEHUJHU� HW� DO� ����� 6DQMXDQ� ������ (VWD� QXHYD� IRUPD� GH� WUDEDMR� TXH�
OODPDUHPRV� ³IXQFLRQDPLHQWR� FtFOLFR´�� HQ� FRQWUDSRVLFLyQ� DO� IXQFLRQDPLHQWR� HQ�
FRQGLFLRQHV� GH� GLVHxR� R� ³D� FDUJD� EDVH´�� KDFH� QHFHVDULR� FRQRFHU� HO� LPSDFWR� TXH�
WLHQH�VREUH�ORV�HTXLSRV�\�UHSHQVDU�ORV�VLVWHPDV�GH�FRQVHUYDFLyQ�\�PDQWHQLPLHQWR��

$XQTXH� ORV� JUDQGHV� IDEULFDQWHV� \D� HVWiQ� RIUHFLHQGR� HTXLSRV� PHMRU� DGDSWDGRV�
SDUD� VX� IXQFLRQDPLHQWR� HQ� PRGR� FtFOLFR� �/DGZLJ� ������%DQFDODUL� ������ UHVXOWD�
HYLGHQWH�OD�QHFHVLGDG�GH�RSWLPL]DU�ODV�SODQWDV�\D�H[LVWHQWHV��\D�TXH�HQWUD�GHQWUR�GH�
OR�SRVLEOH�XQ�QXHYR�FDPELR�GH�OD�VLWXDFLyQ�\�TXH�YXHOYDQ�D�RSHUDU�HQ�FRQGLFLRQHV�
GH�GLVHxR���&LHUUH�GH�QXFOHDUHV��ILQ�GH�OD�FULVLV�\�UHDFWLYDFLyQ�GH�OD�GHPDQGD��HWF���

���� 2EMHWLYRV�

(O� SULPHU� REMHWLYR� HV� GHVFULELU� OD� SUREOHPiWLFD� D� OD� TXH� VH� HQIUHQWDQ� HQ� OD�
DFWXDOLGDG�ODV�&7&&��FRQRFHU�ODV�FDXVDV�TXH�KDQ�SURYRFDGR�HO�FDPELR�HQ�HO�PRGR�
GH�IXQFLRQDPLHQWR�\�ORV�HIHFWRV�TXH�pVWH�SXHGH�WHQHU�VREUH�ORV�HTXLSRV��

8QD� YH]� GHILQLGDV� ODV� FDUDFWHUtVWLFDV� SULQFLSDOHV� GHO� IXQFLRQDPLHQWR� FtFOLFR� \�
ORV� SUREOHPDV� TXH� RULJLQD�� HO� HVWXGLR� SUHWHQGH� DSRUWDU� DOJXQDV� SURSXHVWDV�
HQFDPLQDGDV�D�PLQLPL]DU�GLFKRV�LPSDFWRV��

���� 'HVFULSFLyQ�GHO�3UREOHPD�

������ %UHYH�'HVFULSFLyQ�GHO�)XQFLRQDPLHQWR�GH�ODV�&7&&���

(O�IXQFLRQDPLHQWR�GH�XQD�&7&&�HVWi�EDVDGR�HQ�OD�LQWHJUDFLyQ�GH�GRV�WLSRV�GH�
FLFOR� D� GLVWLQWDV� WHPSHUDWXUDV�� XQR� DELHUWR� GH� DLUH�JDVHV� \� RWUR� FHUUDGR� GH� DJXD�
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YDSRU�� FRQ� HO� ILQ� GH� JHQHUDU� SRWHQFLD� HOpFWULFD�PHGLDQWH� OD� WUDQVIRUPDFLyQ� GH� OD�
HQHUJtD�WHUPRGLQiPLFD�GH�ORV�IOXLGRV�HQ�HQHUJtD�PHFiQLFD�HQ�ODV�WXUELQDV�\�pVWD�D�
VX�YH]� HQ� HQHUJtD� HOpFWULFD� HQ� HO� JHQHUDGRU��3DUD� HOOR� GLVSRQH�GH�XQD� WXUELQD�GH�
JDV���*7���XQD�FDOGHUD�GH�UHFXSHUDFLyQ�GH�FDORU�SDUD�JHQHUDFLyQ�GH�YDSRU��+56*���
XQD�WXUELQD�GH�YDSRU��+7��\�XQ�JHQHUDGRU�HOpFWULFR�FRQ�HMH�FRP~Q�D�ODV�WXUELQDV��

8Q�FRPSUHVRU�DSRUWD�HO� DLUH�QHFHVDULR�SDUD�HO�SURFHVR�GH�FRPEXVWLyQ�GHO�JDV�
QDWXUDO� HQ� OD� FiPDUD� GH� FRPEXVWLyQ�� /RV� JDVHV� GH� FRPEXVWLyQ� D� PX\� DOWD�
WHPSHUDWXUD� \� SUHVLyQ� VH� H[SDQGHQ� DFFLRQDQGR� OD� WXUELQD� GH� JDV�� TXH� UHSDUWH� HO�
WUDEDMR� PHFiQLFR� HQWUH� HO� FRPSUHVRU� GH� DLUH� \� HO� JHQHUDGRU� HOpFWULFR� GRQGH� VH�
SURGXFH� OD� HOHFWULFLGDG�� /RV� JDVHV� GH� HVFDSH� GH� OD� WXUELQD� GH� JDV�� DXQ� D�
WHPSHUDWXUD� HOHYDGD�� VH� LQWURGXFHQ� HQ� OD� FDOGHUD� GH� UHFXSHUDFLyQ� GH� FDORU� SDUD�
WUDQVIRUPDU�HO�DJXD�HQ�YDSRU�D�DOWD�WHPSHUDWXUD��(VWH�YDSRU�D�VX�YH]��VH�H[SDQGH�
HQ�OD�WXUELQD�GH�YDSRU�JHQHUDQGR�QXHYDPHQWH�PiV�HOHFWULFLGDG�HQ�HO�DOWHUQDGRU���

)LQDOPHQWH�� ORV� JDVHV� GH� FRPEXVWLyQ� VRQ� HYDFXDGRV� D� XQRV� ���&� SRU� OD�
FKLPHQHD�PLHQWUDV�TXH�HO�YDSRU�GH�GHVFDUJD�GH�OD�WXUELQD�GH�YDSRU�VH�FRQGHQVD�HQ�
HO�FRQGHQVDGRU�\�VH�ERPEHD�D�OD�FDOGHUD�GH�UHFXSHUDFLyQ�SDUD�UHSHWLU�HO�FLFOR���

������ /D�WUDQVLFLyQ�DO�)XQFLRQDPLHQWR�&tFOLFR�

/D� SULPHUD� FHQWUDO� WpUPLFD� GH� FLFOR� FRPELQDGR� LQDXJXUDGD� HQ� (VSDxD� IXH� OD�
FHQWUDO� GH� 6DQ� 5RTXH� HQ� &iGL]� HQ� HO� DxR� ������ $� SDUWLU� GH� VX� SXHVWD� HQ�
IXQFLRQDPLHQWR�� WDO� \� FRPR� VH� DSUHFLD� HQ� OD� WDEOD� ���� OD� SRWHQFLD� LQVWDODGD� GH�
FLFORV� FRPELQDGRV� KD� FUHFLGR� LQLQWHUUXPSLGDPHQWH�KDVWD� HO� ������ DxR� HQ� HO� TXH�
SRU�SULPHUD�YH]�GHVGH������QLQJ~Q�QXHYR�JUXSR�VH�KD�SXHVWR�HQ�IXQFLRQDPLHQWR��

7DEOD�����3RWHQFLD�LQVWDODGD�HQ�&HQWUDOHV�7pUPLFDV�GH�&LFOR�&RPELQDGR��)XHQWH��(ODERUDFLyQ�
SURSLD�D�SDUWLU�GH�GDWRV�GH�5HG�(OpFWULFD�(VSDxROD��5((��

�
����� ����� ����� ����� ����� ����� ����� ����� ����� �����

0:� ������� ������� ������� ������� ������� ������� ������� ������ ������ ������

9DULDFLyQ���� ����� ����� ����� ����� ������ ������ ������ ������ ������ �
��VREUH�HO�WRWDO� ���� ���� ���� ���� ���� ���� ���� ���� ��� ���

1XHYRV�JUXSRV�� �� �� �� �� ��� �� �� ��� �� ��

�
6LQ�HPEDUJR��VX�DSRUWDFLyQ�D�OD�FREHUWXUD�GH�OD�GHPDQGD��R�OR�TXH�HV�OR�PLVPR��

OD� HQHUJtD� VXPLQLVWUDGD�SRU� HVWD� WHFQRORJtD�� FUHFH�~QLFDPHQWH� KDVWD� HO� DxR������
SDUD� GHFDHU� D� SDUWLU� GH� HQWRQFHV� WDQWR� HQ� YDORU� DEVROXWR� FRPR� HQ� SRUFHQWDMH��
VLWXiQGRVH�HQ������D�XQ�QLYHO�VLPLODU�DO�GH������FRPR�VH�DSUHFLD�HQ�OD�WDEOD������

�
�
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7DEOD� ���� 'HPDQGD� FXELHUWD� SRU� ODV� &HQWUDOHV� 7pUPLFDV� GH� &LFOR� &RPELQDGR� �)XHQWH��
(ODERUDFLyQ�SURSLD�D�SDUWLU�GH�GDWRV�GH�5((��

��� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

*:K� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������

9DULDFLyQ��� ������� ������� ������� ������ ����� ������ ������ ������ ������ �

��VREUH�WRWDO� ���� ���� ���� ���� ���� ���� ���� ���� ��� ���

�
(Q�OD�WDEOD�����VH�SUHVHQWD�OD�HYROXFLyQ�VXIULGD�SRU�HO�UHQGLPLHQWR�GH�ODV�&7&&�

TXH�HYLGHQFLD�FRPR�KDQ�SDVDGR�D�IXQFLRQDU�HQ�PRGR�FtFOLFR�HQ�ORV�~OWLPRV�DxRV��

• /DV�KRUDV�GH�IXQFLRQDPLHQWR�DQXDOHV�SRU�SODQWD�KDQ�GLVPLQXLGR�HQ�XQ��������
SDVDQGR�GH�������KRUDV�HQ������D�������HQ�������

• /RV�JUXSRV�KDQ�WUDEDMDGR�D�FDUJDV�GH�WUDEDMR�PiV�LQHILFDFHV�TXH�OD�FDUJD�EDVH��
/R�GHPXHVWUD�HO�KHFKR�GH�TXH�HO�UHQGLPLHQWR�GH�ODV�KRUDV�HIHFWLYDV�WUDEDMDGDV�
KD\D�SDVDGR�GHO��������DO��������OR�TXH�VXSRQH�XQD�FDtGD�GHO���������

7RGR�HOOR�KD�SURYRFDGR�XQD�GLVPLQXFLyQ�GHO�UHQGLPLHQWR�GHO�����SDVDQGR�GHO�
������HQ������DO�����HQ�������

7DEOD�����(ILFLHQFLD�GH��ODV�&7&&��)XHQWH��(ODERUDFLyQ�SURSLD�D�SDUWLU�GH�GDWRV�GH�5((��

$xR�

1��PHGLR�GH�KRUDV�
DQXDOHV�GH�

IXQFLRQDPLHQWR��
SRU�JUXSR��

3URGXFFLyQ�UHDO�VREUH�
OD�SURGXFFLyQ�WHyULFD�GH�ODV�

KRUDV�UHDOHV�WUDEDMDGDV��
D�FDUJD�EDVH�

3URGXFFLyQ�UHDO�VREUH�
OD�SURGXFFLyQ�WHyULFD�

GH�ODV�KRUDV�GLVSRQLEOHV�
WRWDOHV�D�FDUJD�EDVH�

����� ������ ������ ������
����� ������ ������ ������
����� ������ ������ ������
����� ������ ������ ������
����� ������ ������ ������
����� ������ ������ ������

������ /DV�&DXVDV�GHO�)XQFLRQDPLHQWR�&tFOLFR�GH�ODV�&7&&�

$�FRQWLQXDFLyQ�VH�DQDOL]DQ�XQ�SRFR�PiV�HQ�SURIXQGLGDG�ODV�FDXVDV�SULQFLSDOHV�
TXH�KDQ�SURYRFDGR�HO�IXQFLRQDPLHQWR�FtFOLFR�GH�ORV�FLFORV�FRPELQDGRV��

• /D�FDtGD�GH�OD�GHPDQGD�HQHUJpWLFD�GHELGR�D�OD�FULVLV��(Q�OD�WDEOD�����VH�REVHUYD�
FRPR�OD�HYROXFLyQ�GH�OD�GHPDQGD�HQHUJpWLFD�VH�YH�LQIOXHQFLDGD�SRU�OD�VLWXDFLyQ�
HFRQyPLFD��FUHFLHQGR�HQ�DxRV�GH�H[SDQVLyQ�\�GHFUHFLHQGR�HQ�DxRV�GH�UHFHVLyQ�
HFRQyPLFD�FRPR�OD�DFWXDO��$�SDUWLU�GHO�DxR������VH�DSUHFLD�XQD�GLVPLQXFLyQ�
WDQWR�HQ�HO�LQFUHPHQWR�GHO�3,%�FRPR�HQ�OD�GHPDQGD�GH�HQHUJtD�SHQLQVXODU��

• (O� DXPHQWR� GH� OD� GHPDQGD� FXELHUWD� SRU� ODV� IXHQWHV� GH� HQHUJtDV� UHQRYDEOHV��
*UDFLDV�SULQFLSDOPHQWH�DO�DXPHQWR�GH�OD�SRWHQFLD�HyOLFD�LQVWDODGD�\�HQ�PHQRU�
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PHGLGD� WDPELpQ�SRU� ODV�GLIHUHQWHV� WHFQRORJtDV�VRODUHV�� WDO�\�FRPR�VH�PXHVWUD�
HQ�OD�WDEOD������ODV�&7&&�KDQ�YLVWR�GLVPLQXLGD�VX�DSRUWDFLyQ��

$XQ�FXDQGR�HO������URPSH�OD�WHQGHQFLD�DO�DO]D�GHELGR�D�OD�IXHUWH�FDtGD�GH�
OD�GHPDQGD�WRWDO��ODV�IXHQWHV�GH�HQHUJtDV�UHQRYDEOHV�KDQ�SDVDGR�GH�VXPLQLVWUDU�
XQ�����GH� OD�HQHUJtD� WRWDO�GHPDQGDGD�HQ������D�VXPLQLVWUDU�DOJR�PiV�GH�XQ�
WHUFLR��HO������HQ�������YHU�WDEOD������'H�HVWD�HQHUJtD�UHQRYDEOH��SUiFWLFDPHQWH�
OD�PLWDG��HO��������IXH�GH�RULJHQ�HyOLFR�HQ������PLHQWUDV�TXH�HQ������VXSRQtD�
~QLFDPHQWH�HO�������(O�UHVWR�SURYHQtD�EiVLFDPHQWH�GH�FHQWUDOHV�KLGUiXOLFDV����

(Q� FXDQWR� D� VX� DSRUWDFLyQ� DO� WRWDO�GH� OD�GHPDQGD�� ODV� IXHQWHV�HyOLFDV� KDQ�
SDVDGR�GH�VXPLQLVWUDU�HO����HQ������D�VXPLQLVWUDU�HO�����HQ�������OR�TXH�KD�
VLGR� SRVLEOH� JUDFLDV� D� XQ� DXPHQWR� HVSHFWDFXODU� GHO� ����� GH� VX� SRWHQFLD�
LQVWDODGD�HQ�HO�PLVPR�SHULRGR�WDO�\�FRPR�PXHVWUD�OD�WDEOD������

7DEOD�����&RPSDUDWLYD�GH�OD�GHPDQGD�HQHUJpWLFD�SHQLQVXODU�\�HO�LQFUHPHQWR�GHO�3,%��)XHQWH��
HODERUDFLyQ�SURSLD�D�SDUWLU�GH�GDWRV�GH�5((�\�GHO�,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD��,1(��

� ����� ����� ����� ����� ����� ����� ����� �����

9DULDFLyQ�3,%�� ����� ������ ������ ����� ����� ����� ����� �����

'HPDQGD�*:K� �������� �������� �������� �������� �������� �������� �������� ��������

9DULDFLyQ�GHPDQGD� ������ ����� ������ ����� ����� ����� ����� �����

7DEOD�����&REHUWXUD�GH�OD�GHPDQGD�SHQLQVXODU�SRU�HQHUJtDV�UHQRYDEOHV�\�HyOLFDV���)XHQWH��
(ODERUDFLyQ�SURSLD�D�SDUWLU�GH�GDWRV�GH�5((��

�
����� ����� ����� ����� ����� ����� ����� ����� �����

5HQRYDEOHV�*:K� ������� �������� ������� ������� ������� ������� ������� ������� �������

����'HPDQGD�FXELHUWD��� ���� ���� ���� ���� ���� ���� ���� ���� ����

(yOLFD�*:K� ������� ������� ������� ������� ������� ������� ������� ������� �������

����'HPDQGD�FXELHUWD���� ���� ���� ���� ���� ���� ��� ��� ��� ���

����3RUFHQWDMH�V�UHQRYDEOHV� ������� ������� ������� ���� ������� ������� ���� ������ ����

3RWHQFLD�HyOLFD�0:� ������� ������� ������� ������� ������� ������� ������ ������ ������

�
• /D�PD\RU�IOH[LELOLGDG�GH�ODV�&7&&��/D�PD\RU�HILFLHQFLD�\�UDSLGH]�\�HO�FRVWH�

PHQRU�GH�ORV�DUUDQTXHV�UHVSHFWR�D�ODV�WpUPLFDV�GH�FDUEyQ��8JHGR�������\�ODV�
QXFOHDUHV�� KDFH� TXH� VHDQ� ORV� FLFORV� FRPELQDGRV� ORV� HOHJLGRV� SDUD� IXQFLRQDU�
FRPR�VXPLQLVWUDGRUHV�GH�DSR\R��IXQFLRQDQGR�FXDQGR�OD�GHPDQGD�VH�GLVSDUD�\�
SHUPDQHFLHQGR�LQDFWLYRV�HO�UHVWR�GHO�WLHPSR���

������ /RV�,PSDFWRV�GHO�)XQFLRQDPLHQWR�&tFOLFR�HQ�ODV�&7&&�

(VWDV� SODQWDV� IXHURQ� GLVHxDGDV� SDUD� VX� IXQFLRQDPLHQWR� HQ� FRQWLQXR�� D� FDUJD�
EDVH��GXUDQWH�PXFKDV�KRUDV�\�FRQ�XQ�UHGXFLGR�Q~PHUR�GH�DUUDQTXHV�\�SDUDGDV�TXH�



876

�

DGHPiV� VH� GHEtDQ� SURGXFLU� GH� PDQHUD� OHQWD� \� FRQWURODGD�� VLQ� HPEDUJR�� HO�
IXQFLRQDPLHQWR�FtFOLFR�KD�DOWHUDGR�HVWRV�YDORUHV�FRPR�VH�DSUHFLD�HQ�OD�WDEOD������

7DEOD�����&RQGLFLRQHV�GH�IXQFLRQDPLHQWR���)XHQWH��8JHGR�������

'LVHxR�RULJLQDO� )XQFLRQDPLHQWR�FtFOLFR�
������������KRUDV�DxR� ������������KRUDV�DxR�
������DUUDQTXHV�DxR� 0iV�GH�����DUUDQTXHV�DxR�

)XQFLRQDPLHQWR�D�FDUJD�EDVH� 9DULDFLRQHV�GH�FDUJD�IUHFXHQWHV�

�
/RV�FRQWLQXRV�DUUDQTXHV�\�SDUDGDV�\�ODV�YDULDFLRQHV�GH�FDUJD�HQ�SHULRGRV�FRUWRV�

GH� WLHPSR� SURYRFDQ� JUDQGHV� GLIHUHQFLDV� GH� WHPSHUDWXUDV� \� WHQVLRQHV� �HVWUpV�
WpUPLFR�\�HVWUpV�GH�SUHVLyQ��HQ�OD�WXUELQD�GH�JDV��FDOGHUD�GH�UHFXSHUDFLyQ�\�WXUELQD�
GH�YDSRU�SULQFLSDOPHQWH�� LQFUHPHQWDQGR�IHQyPHQRV�FRPR� OD� IDWLJD�\� OD� IOXHQFLD��
/D� IDWLJD� HV� OD� GLVPLQXFLyQ� GH� OD� UHVLVWHQFLD� PHFiQLFD� GH� ORV� PDWHULDOHV� DO�
VRPHWHUORV� D� HVIXHU]RV� UHSHWLGRV�� KHFKR� LQKHUHQWH� DO� IXQFLRQDPLHQWR� FtFOLFR�� /D�
IOXHQFLD� SRU� VX� SDUWH�� HV� HO� FDPELR� HQ� OD� IRUPD� R� HQ� HO� WDPDxR� TXH� GHELGR� D� OD�
WHQVLyQ� \� OD� WHPSHUDWXUD� VXIUHQ� ORV� PDWHULDOHV� D� OR� ODUJR� GHO� WLHPSR��$XQTXH� HV�
FLHUWR�TXH�OD�IOXHQFLD�VH�GHEH�SULQFLSDOPHQWH�DO�IXQFLRQDPLHQWR�HQ�FRQWLQXR�\�QR�
FtFOLFR��OD�LQWHUDFFLyQ�HQWUH�OD�IOXHQFLD�\�OD�IDWLJD�HV�XQR�GH�ORV�IHQyPHQRV�TXH�PiV�
SXHGH�FRQWULEXLU�DO�IDOOR�GH�DOJ~Q�HOHPHQWR�GH�OD�SODQWD���/HIWRQ�HW�DO����������

$�FRQWLQXDFLyQ�VH�GHVFULEHQ�DOJXQRV�GH�HVWRV�HIHFWRV�VREUH�ORV�HTXLSRV��

• 7XUELQD�GH�JDV��(VWUpV�WpUPLFR�HQ�URWRU��FDUFDVD��DLVODPLHQWR�LQWHUQR�\�FiPDUDV�
GH� FRPEXVWLyQ�� /RV� DUUDQTXHV� \� SDUDGDV� FRQWLQXRV� DXPHQWDQ� ODV� IXHU]DV�
FtFOLFDV�\�ODV�YLEUDFLRQHV�DFHOHUDQGR�OD�IDWLJD�GH�PDWHULDOHV��$GHPiV�DO�RSHUDU�
PiV�WLHPSR�FRQ�JDV�IUtR��DXPHQWDQ�OD�FRQGHQVDFLyQ�GH�DJXD�\�OD�FRUURVLyQ��

• &DOGHUD�GH�5HFXSHUDFLyQ�GH�9DSRU��(O�HVWUpV�WpUPLFR�\�ODV�IXHU]DV�FtFOLFDV�GH�
H[SDQVLyQ�\�FRPSUHVLyQ�HQ�KDFHV� WXEXODUHV�\� UHVWR�GH� WXEHUtDV�DXPHQWDQ��/DV�
YiOYXODV�VH�YHQ�VRPHWLGDV�D�SUHVLRQHV�GLIHUHQFLDOHV�DXPHQWDQGR�HO�Q~PHUR�GH�
DYHUtDV��/D�FDSD�GH�PDJQHWLWD�VH�GHELOLWD�DFHOHUDQGR�OD�FRUURVLyQ��

• 7XUELQD� GH� YDSRU�� (VWUpV� WpUPLFR� HQ� URWRU�� FDUFDVD� \� iODEHV�� /RV� HOHPHQWRV�
LQWHUQRV�VH�YHQ�H[SXHVWRV�D�QLYHOHV�PiV�DOWRV�GH�VtOLFH�\�2��GXUDQWH�PiV�WLHPSR�
FRQ�HO�FRQVLJXLHQWH�ULHVJR�GH�FRUURVLyQ���/HIWRQ�HW�DO��������

���� 6ROXFLRQHV�3URSXHVWDV��

/DV� VLJXLHQWHV� SURSXHVWDV� SHUVLJXHQ� UHGXFLU� ORV� HIHFWRV� GHO� IXQFLRQDPLHQWR�
FtFOLFR� DXPHQWDQGR� OD� ILDELOLGDG� \� OD� GLVSRQLELOLGDG� GH� ODV� LQVWDODFLRQHV��
UHGXFLHQGR�ORV�FRVWHV�FRUUHFWLYRV�\�FRQVHUYDQGR�OD�LQWHJULGDG�GH�OD�SODQWD��

�
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������ 'LDJQyVWLFR�,QLFLDO�

$QWHV�GH�QDGD�HV� LPSUHVFLQGLEOH� UHDOL]DU�XQ�GLDJQRVWLFR�GH� OD�QXHYD�VLWXDFLyQ�
PHGLDQWH�HO�DQiOLVLV�H[KDXVWLYR�GH�ORV�LQIRUPHV�GH�PDQWHQLPLHQWR�� ORV�UHVXOWDGRV�
GH� ODV� LQVSHFFLRQHV� \� ODV� LQFLGHQFLDV� RFXUULGDV� GHVGH� TXH� ODV� SODQWDV� SDVDURQ� D�
IXQFLRQDU� HQ� PRGR� FtFOLFR�� ~OWLPRV�� R� �� DxRV� VHJ~Q� HO� FDVR� (VWH� DQiOLVLV� GHEH�
LGHQWLILFDU� ORV� QXHYRV� PRGRV� GH� IDOOR� \� MHUDUTXL]DU� ORV� HTXLSRV� DWHQGLHQGR� D� VX�
FULWLFLGDG�\�H[SRVLFLyQ�D�ORV�HIHFWRV�QHJDWLYRV�GHO�IXQFLRQDPLHQWR�FtFOLFR���

������ 0RGLILFDFLyQ�GH�ORV�3ODQHV�$FWXDOHV�GH�0DQWHQLPLHQWR��

7UDV� HO� GLDJQyVWLFR� VH� GHEHQ� GLVHxDU� H� LPSOHPHQWDU� QXHYRV� SODQHV� GH�
PDQWHQLPLHQWR�� UHVXOWD� DEVXUGR� PDQWHQHU� XQRV� SODQHV� GLVHxDGRV� SDUD� XQDV�
FRQGLFLRQHV�GH�WUDEDMR�TXH�\D�QR�VRQ�ODV�DFWXDOHV��7pFQLFDPHQWH�HV�XQD�SURSXHVWD�
VHQFLOOD��\D�TXH�ODV�HPSUHVDV�HOpFWULFDV�FXHQWDQ�FRQ�WRGD�OD�LQIRUPDFLyQ�QHFHVDULD�
HQ�ODV�SURSLDV�FHQWUDOHV�\�OD�H[SHULHQFLD�GH�ORV�RSHUDGRUHV�GH�SODQWD�\�WpFQLFRV�GH�
PDQWHQLPLHQWR��3UREDEOHPHQWH�GHELGR�DO�FDPELR�GH�RSHUDWLYD�VH�SUHFLVH�GH�DOJ~Q�
WLSR�GH�UHHVWUXFWXUDFLyQ�RUJDQL]DWLYD�GHO�SHUVRQDO�\�WDPELpQ�DOJR�GH�IRUPDFLyQ��

(FRQyPLFDPHQWH� WDPSRFR� SUHVHQWD� PD\RUHV� SUREOHPDV� \D� TXH� HO� DFWXDO�
VHUYLFLR�GH�PDQWHQLPLHQWR� VHUtD� TXLHQ� UHDOL]DUtD� ODV� QXHYDV� WDUHDV��$XQTXH� VHUtD�
QHFHVDULD�FLHUWD�GRWDFLyQ�HFRQyPLFD�SDUD�HO�GLVHxR�GH�ORV�QXHYRV�SODQHV��GDGR�TXH�
ODV� HPSUHVDV� HOpFWULFDV� FXHQWDQ� FRQ� QXPHURVDV�SODQWDV� GH� HVWH� WLSR�� HO� FRVWH�SRU�
SODQWD�GH�HVWD�DOWHUQDWLYD�VH�YHUtD�UHGXFLGR���

������ 3ODQLILFDFLyQ�GH�OD�*HVWLyQ�GH�5HSXHVWRV��

(O�GLDJQyVWLFR�GHEHUtD�SURSRUFLRQDU�WDPELpQ�OD�UHODFLyQ�GH�HTXLSRV�FUtWLFRV�GH�
ORV�TXH�GHELHUD�GLVSRQHUVH�DOJ~Q�UHSXHVWR�SDUD�UHGXFLU�DO�Pi[LPR�ORV�WLHPSRV�GH�
LQGLVSRQLELOLGDG� GH� OD� SODQWD� SRU� DYHUtD� \� HYLWDU� DVt� ODV� FXDQWLRVDV� VDQFLRQHV�
HFRQyPLFDV�TXH�LPSRQH�5HG�(OpFWULFD�(VSDxROD�HQ�FDVR�GH�LQGLVSRQLELOLGDG���

$XQTXH�WpFQLFDPHQWH�HVWD�DOWHUQDWLYD�HV�DXQ�PiV�VHQFLOOD�TXH�OD�DQWHULRU��FRQWDU�
FRQ�XQ�Q~PHUR�HOHYDGR�GH�UHSXHVWRV�SXHGH�UHVXOWDU�PX\�FRVWRVR�GHELGR�DO�SUHFLR�
GH�FLHUWRV�HTXLSRV��1R�REVWDQWH��HQ�HO�FDVR�GH�DTXHOORV�HTXLSRV�FUtWLFRV�FRQ�SOD]RV�
GH� HQWUHJD� HOHYDGRV� UHVXOWD� LPSUHVFLQGLEOH�� (VWH� FRVWH� VH� SXHGH� UHGXFLU� FRQ� XQD�
EXHQD� SODQLILFDFLyQ� ORJtVWLFD�� RUJDQL]DQGR� HO� UHSDUWR� GH� ORV� UHSXHVWRV� SRU� ODV�
GLIHUHQWHV�SODQWDV�GH�PRGR�TXH�VH�JDUDQWLFH�D�WRGDV�ODV�FHQWUDOHV�OD�GLVSRQLELOLGDG�
GH�OD�WRWDOLGDG�GH�ORV�UHSXHVWRV�HQ�SRFDV�KRUDV����

������ �2SHUDWLYD�GH�&RQVHUYDFLyQ�SDUD�/DUJDV�3DUDGDV�

6H� GHEH� GLVHxDU� H� LPSOHPHQWDU� XQ� SURFHGLPLHQWR� GH� FRQVHUYDFLyQ� GH� ORV�
HTXLSRV�SDUD�DTXHOORV�SHULRGRV�GH�ODUJD�GXUDFLyQ�HQ�ORV�TXH�OD�SODQWD�SHUPDQHFH�
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LQDFWLYD�� 'DGR� TXH� HVWRV� SHULRGRV� GHSHQGHQ� H[SUHVDPHQWH� GH� OD� GHPDQGD�
HQHUJpWLFD��OD�DSOLFDFLyQ�GH�GLFKR�SURFHGLPLHQWR�QR�HV�IiFLO�GH�SUHYHU�VLQ�HPEDUJR�
GDGR� ORV� EHQHILFLRV� TXH� SUHVHQWD� SDUD� DODUJDU� OD� YLGD� ~WLO� GH� ORV� HTXLSRV� UHVXOWD�
HYLGHQWH� VX� QHFHVLGDG�� 6H� WUDWD� GH� XQD� SURSXHVWD� PX\� LQWHUHVDQWH� \D� TXH�
UHDOL]DQGR�DOJXQDV�VHQFLOODV�RSHUDFLRQHV�VH�SXHGH�LQFUHPHQWDU�VLJQLILFDWLYDPHQWH�
OD�YLGD�~WLO�GH�ORV�HTXLSRV���S�HM��GUHQDQGR��HQMXDJDQGR�FRQ�DJXD�GXOFH�\�VHFDQGR�
FLHUWRV�FLUFXLWRV�HQ�FRQWDFWR�FRQ�DJXD�VDODGD�VH�UHGXFH�HO�ULHVJR�GH�R[LGDFLyQ���

(FRQyPLFDPHQWH� HV� XQD� DOWHUQDWLYD� YLDEOH� GDGR� TXH� DO� QR� HVWDU� OD� SODQWD� HQ�
IXQFLRQDPLHQWR�� ORV� SURSLRV� RSHUDGRUHV� GH� SODQWD� GLVSRQHQ� GH� PiV� WLHPSR� SDUD�
OOHYDU� D� FDER� ODV� QXHYDV� WDUHDV� GLVHxDGDV�� 3RU� RWUD� SDUWH� VH� GHEHQ� LQFRUSRUDU�
HTXLSRV��FRPR�GHVKXPLGLILFDGRUHV�R�YHQWLODGRUHV�TXH�QR�VRQ�PX\�FRVWRVRV��

���� &RQFOXVLRQHV�

$� OD� KRUD� GH� GHFLGLU� HQWUH� ODV� DOWHUQDWLYDV� SURSXHVWDV�� DGHPiV� GH� ORV� PHGLRV�
WpFQLFRV��KXPDQRV�\�HFRQyPLFRV�GLVSRQLEOHV��UHVXOWD�LPSUHVFLQGLEOH�FRQVLGHUDU�OD�
FDSDFLGDG�GH�SRQHU�OD�SODQWD�RSHUDWLYD�HQ�XQ�SOD]R�OR�PiV�FRUWR�SRVLEOH�SDUD�HYLWDU�
ODV�VDQFLRQHV�HFRQyPLFDV�TXH�SRU�LQGLVSRQLELOLGDG�GH�OD�SODQWD�LPSRQH�5((�

/D� VROXFLyQ� LGHDO�� VLHPSUH� HQ� IXQFLyQ� GH� ORV� PHGLRV� GLVSRQLEOHV� \� GH� ORV�
FDPELRV� TXH� SXGLHUD� VXIULU� OD� GHPDQGD� HQHUJpWLFD�� UHVXOWDUtD� GH� XQ� PL[� GH� ODV�
DOWHUQDWLYDV� GHVFULWDV� TXH� FRQILJXUDUtDQ� HQWUH� WRGDV� XQ� ³1XHYR� 0RGHOR� GH�
0DQWHQLPLHQWR�SDUD�ODV�&HQWUDOHV�7pUPLFDV�GH�&LFOR�&RPELQDGR´���

(VWH� PRGHOR� SHUPLWLUtD� VDOYDJXDUGDU� GH� PDQHUD� PiV� HIHFWLYD� OD� LQWHJULGDG� GH�
ORV� HTXLSRV�� DXPHQWDQGR� VX� YLGD� ~WLO� \� PHMRUDQGR� VX� HILFLHQFLD�� \� HYLWDUtD� DVt�
PLVPR�HO�FRVWH�GH�ODV�DFWXDFLRQHV�TXH�UHVXOWDQ��LQQHFHVDULDV�GH�ORV�DFWXDOHV�SODQHV����

���� 5HIHUHQFLDV�

%DQFDODUL�(��&KDQ�3�� �������$GDSWDWLRQ� RI� WKH�6*7������*� WR� D�'\QDPLF�3RZHU�*HQHUDWLRQ�
0DUNHW��32:(5�*(1�,QWHUQDWLRQDO�������/DV�9HJDV��1HYDGD�'HFHPEHU����WK��

(PEHUJHU�+��+RIPDQQ�'��.RON�&��������(FRQRPLF�HYDOXDWLRQ�RI�F\FOLQJ�SODQWV��$Q�DSSURDFK�WR�
VKRZ�WKH�YDOXH�RI�RSHUDWLRQDO�IOH[LELOLW\��6LHPHQV�3RZHU�*HQHUDWLRQ��(UODQJHQ���

/DGZLJ�0��6WHYHQV�0��������.$���&RPELQHG�&\FOH�3RZHU�3ODQW�DV�,GHDO�6ROXWLRQ�WR�%DODQFH�
/RDG�)OXFWXDWLRQV��+DQQRYHU�0HVVH��3RZHU�3ODQW�7HFKQRORJ\�)RUXP������+DQQRYHU��

/HIWRQ�6��%HVXQHU�3��$JDQ�'� �������7KH� UHDO� FRVW�RI�RQ�RII�F\FOLQJ��0RGHUQ�3RZHU�6\VWHPV��
2FWREHU�������

5HG�(OpFWULFD�(VSDxROD��(O�VLVWHPD�HOpFWULFR�HVSDxRO��,QIRUPHV�DQXDOHV�������������������������
������������������������������������ZZZ�UHH�HV��

6DQMXDQ�-���������(O�IXWXUR�GHO�VLVWHPD�HOpFWULFR�HVSDxRO��/D�YLVLyQ�GH�ORV�SURGXFWRUHV��&HQWUDOHV�
GH�&LFOR�&RPELQDGR���

8JHGR�-� �������6LWXDFLyQ�DFWXDO�\� IXWXUR�GH� OD� WHFQRORJtD�GH� OD�JHQHUDFLyQ� WpUPLFD��6HPLQDULR�
SHUPDQHQWH�GH�WHFQRORJtDV�HQHUJpWLFDV�����DEULO������


