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PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 
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$� PL� DVHVRU�� HO� 'U�� =HQyQ� &DQR�6DQWDQD�� SRU� VX� DSR\R� \� FRQILDQ]D� SDUD� OD�

UHDOL]DFLyQ�GH�HVWH�SUR\HFWR��

$� OD� 'UD�� 1RUD� 9LOODPLO� %XHQURVWUR�SRU�VX�DSR\R�H� LQWHUpV�HQ�HVWH� WUDEDMR�GH�

LQYHVWLJDFLyQ��DVt�FRPR�D�VXV�FRPHQWDULRV�\�UHYLVLRQHV�SDUD�OD�PHMRUD�GH�HVWH���

$�PLV�VLQRGDOHV�� OD�0WUD��$QJHOD��'UD��&RQL��'UD��6LOYLD�$JXLODU�\�OD�'UD��6LOYLD�

&DVWLOOR��SRU�HO� WLHPSR�GHGLFDGR�D� UHYLVWDU�HVWH�WUDEDMR�\�SRU�VX�UHWURDOLPHQWDFLyQ�

SDUD�OD�PHMRUD�GH�HVWD�LQYHVWLJDFLyQ��

$�OD�0��HQ�&��$ULDQD�5RPHUR�0DWD�SRU�ODV�UHYLVLRQHV�\�FRPHQWDULRV�SDUD�PHMRUD�

GH�HVWH�SUR\HFWR��

$O�0��HQ�&��,YiQ�&DVWHOODQRV�9DUJDV�SRU�VX�DSR\R�WpFQLFR���

$O� WDOOHU� GH� ³(FRORJtD� WHUUHVWUH� \� PDQHMR� GH� UHFXUVRV� ELyWLFRV´� SRU� WRGR� HO�

FRQRFLPLHQWR�FRPSDUWLGR�\�SHUPLWLU�OD�UHDOL]DFLyQ�GH�HVWH�HVWXGLR��

$�/DERUDWRULR�GH�,QWHUDFFLRQHV�\�3URFHVRV�(FROyJLFRV�SRU�DEULUPH�VXV�SXHUWDV��

SRU�OD�D\XGD�\�SRU�SHUPLWLUPH�OOHYDU�D�FDER�HVWD�LQYHVWLJDFLyQ���

$O�SUR\HFWR�3$3,,7�81$0�FODYH� ,1������� ³(FRORJtD�VXFHVLRQDO�GH�FDGiYHUHV�

GH�FHUGR�HQ�OD�5HVHUYD�(FROyJLFD�GHO�3HGUHJDO�GH�6DQ�ÈQJHO��&LXGDG�GH�0p[LFR´��

RWRUJDGR� DO� 'U�� =HQyQ� &DQR�6DQWDQD�� SRU� HO� DSR\R� PHGLDQWH� XQD� EHFD� GH�

FRQFOXVLyQ�GH�HVWXGLRV��TXH�PH�SHUPLWLy�DFHOHUDU� ORV� WUDEDMRV�HQFDPLQDGRV�D�PL�

WLWXODFLyQ��
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$�PLV�SDGUHV��-XDQD�\�(YHUDUGR��SRUTXH�VLQ�VX�DSR\R�\�FRQILDQ]D�LQFRQGLFLRQDO�QR�

KXELHUD� SRGLGR� OOHJDU� KDVWD� GRQGH� HVWR\� KR\� \� QR� VHUtD� TXLHQ� VR\�� JUDFLDV� SRU�

WRGR��VLHPSUH��ORV�DPR���

$�PL�KHUPDQD��,UHQH��JUDFLDV�SRU�VLHPSUH�FRQILDU�HQ�Pt�\�SRU�DOHQWDUPH�HQ�WRGDV�

PLV�GHFLVLRQHV��SRU�WX�DSR\R�LQFRQGLFLRQDO��LQFOXVR�DKRUD�D�OD�GLVWDQFLD���SRU�HVWDU�

DKt� SDUD�Pt�GHVGH�TXH�QDFt��*UDFLDV�SRU�D\XGDUPH�HQ� ORV�PXHVWUHRV�FXDQGR� OR�

QHFHVLWDED��\�JUDFLDV��HQ�YHUGDG��SRU�VHU� OD�PHMRU�KHUPDQD�TXH�OD�YLGD�PH�SXGR�

GDU��WH�DPR��

$�PL�IDPLOLD��D�PLV�WtDV��WtRV��SULPDV�\�SULPRV��3RU�VX�DSR\R��VX�SUHRFXSDFLyQ�\�SRU�

FDGD�SDODEUD�GH�DOLHQWR�TXH�KH�UHFLELGR�GH�XVWHGHV�GXUDQWH�HVWH�WUDEDMR�\�GXUDQWH�

WRGD�PL�YLGD���

$� PLV� DEXHOLWRV�� /XSLWD�� ,UHQH� \� -XDQ�� JUDFLDV� SRU� HO� WLHPSR� TXH� FRPSDUWLHURQ�

FRQPLJR�\�GHVGH�GRQGH�VHD�TXH�VH�HQFXHQWUHQ��HVSHUR�TXH�HVWpQ�RUJXOORVRV�GH�

Pt��ORV�H[WUDxR�VLHPSUH��

$� OD� 8QLYHUVLGDG� 1DFLRQDO� $XWyQRPD� GH� 0p[LFR�� 3RU� SHUPLWLUPH� FXUVDU� HO�

EDFKLOOHUDWR� \� XQD� FDUUHUD� XQLYHUVLWDULD� HQ� WXV� LQVWDODFLRQHV��SHUR�SULQFLSDOPHQWH�

SRU�ODV�SHUVRQDV�TXH�FRQRFt�HQ�HOODV��TXLHQHV�PH�KDQ�FRPSDUWLGR�GH�VX�DOHJUtD�\�

FDULxR��

$�PL�DVHVRU��HO�'U��=HQyQ��3RU�VLHPSUH�DSR\DUPH�\�DOHQWDUPH�D�ORJUDU�PLV�PHWDV��

SRU�WHQHUPH�SDFLHQFLD�LQFOXVR�FXDQGR�YROYtD�D�FRPHWHU�DOJXQRV�HUURUHV��SHUR�PiV�

TXH�QDGD��SRU�VX�JXtD�\�FRQVHMRV�WDQWR�FRPR�SDUD�HVWH�WUDEDMR��FRPR�SDUD�OD�YLGD�

PLVPD�����

$O� 'U�� -RKQ� \� DO� 0WUR�� ,YiQ�� 3RU� HVWDU� DO� SHQGLHQWH�GH�Pt�\�GH�PL� WUDEDMR�\�SRU�

VLHPSUH�PRVWUDUVH�GLVSXHVWRV�D�D\XGDUPH�FXDQGR�OR�QHFHVLWDED���

$� $QG\�� 'DYLG�� 'LHJR�� &ULVWKLDQ�� .DUL�� /LOL�� /ROD�� 0DULVHOD�� 0DULR�� 1DDUD�� 1HU\��

5XEpQ�� 6DQGUD�� 6DUD�� 7HUH�� \� D� FDGD� XQD� GH� ODV� SHUVRQDV� TXH� PH� D\XGDURQ�
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GXUDQWH�ORV�PXHVWUHRV�QHFHVDULRV�SDUD�HVWH�WUDEDMR��*UDFLDV�HWHUQDV�SRU�VX�DSR\R��

SRUTXH�VLQ�XVWHGHV�HVWD� LQYHVWLJDFLyQ�QR�KDEUtD�VLGR�SRVLEOH�GH� OD�PDQHUD�HQ�OD�

TXH�VH�ORJUy��

$� $QGUHD�� &ULVWKLDQ�� /DOR�� 6DQGUD�� 4XHW]D� \� FRPSDxHURV� GHO� /,\3(�� 3RU� ODV�

SOiWLFDV�HQ�HO�ODERUDWRULR��SRU�VX�DSR\R�\�SRU�VXV�SDODEUDV�GH�iQLPR��KLFLHURQ�TXH�

HO�SURFHVR�GH�OD�WHVLV�IXHUD�PHQRV�SHVDGR�\�DJRELDQWH��

$� $EULO�� *UDFLDV� SRU� VHU� XQD� GH� ODV� PHMRUHV� DPLJDV� TXH� OD� YLGD� PH� KD� GDGR��

HVSHUR�TXH�QXHVWUD�DPLVWDG�FRQWLQ~H�PLO�DxRV��WH�DPR���

$�'XOFH��,W]HO��-HPLPD��1HOYD�\�1HU\��3RU�VX�DPLVWDG�D�OR�ODUJR�GH�ORV�DxRV��SUHSD�

�� QR� KXELHUD� VLGR� LJXDO� VLQ� XVWHGHV�� (VSHUR� TXH� VLJDPRV� FRPSDUWLHQGR� PiV�

PRPHQWRV�MXQWDV�\�VLJDPRV�YLpQGRQRV�FUHFHU��VXV�SDODEUDV�GH�iQLPR�GXUDQWH�HVWH�

WLHPSR�VLJQLILFDURQ�PXFKR�SDUD�Pt��ODV�DPR����

$� 'LDQD� \� 5XEpQ�� 3RU� VHU� ODV� PHMRUHV� SHUVRQDV� TXH� SXGH� FRQRFHU� GXUDQWH� OD�

FDUUHUD�� SRU� EULQGDUPH� VLHPSUH� VX� DSR\R� \� VX� DPLVWDG�� (VSHUR� TXH� VLJDPRV�

YLpQGRQRV�FUHFHU� WDQWR�HQ�HO�iPELWR�SHUVRQDO�FRPR�SURIHVLRQDO��\�TXH�QXQFD�QRV�

IDOWHQ� ODV� ULVDV�� ORV�EXHQRV�PRPHQWRV�\�HO�DSR\R�HQ�ORV�QR�WDQ�EXHQRV��/HV�DPR�

PXFKR���

$� (VD~�� 0DMR�� 1D\�� 3DP� \� /XLV�� *UDFLDV� SRU� VHU� JUDQGHV�DPLVWDGHV�GXUDQWH� OD�

FDUUHUD�\�WDPELpQ�SRU�VLHPSUH�FRPSDUWLU�PRPHQWRV�GH�DOHJUtD�\�ULVDV�FRQPLJR��

$�.HWFKXS��(O�PHMRU�DPLJR�GH�FXDWUR�SDWLWDV�TXH�OD�YLGD�PH�SXGR�GDU��*UDFLDV�SRU�

DFRPSDxDUPH�GXUDQWH�WRGR�HVWH�SURFHVR��\�SRU�PRYHU�WX�FROLWD�FDGD�YH]�TXH�QRV�

YHPRV��7H�DPR���

$�DTXHOOR�TXH�PH�DQLPy�D�VHJXLU�DGHODQWH��$�OD�P~VLFD�GH�6WUD\�.LGV��GH�%76��D�

PLV�VHULHV�IDYRULWDV��ORV�FKRFRODWHV��HO�GLEXMR��OD�IRWRJUDItD�\�WRGR�DTXHOOR�TXH�KDFH�

PL�YLGD�XQ�SRFR�PiV�IHOL]�HQ�ORV�GtDV�PiV�FRPSOLFDGRV���

<� SRU� ~OWLPR�� SHUR� QR� PHQRV� LPSRUWDQWH�� D� Pt�� 3RU� QR� GDUPH� SRU� YHQFLGD�� SRU�

FRQWLQXDU�DXQTXH�HO�FDPLQR�VH�SXVLHUD�FRPSOLFDGR�\�SRU�KDEHU�OOHJDGR�KDVWD�DFi��

PXFKDV�JUDFLDV�0DULDQD��
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����%LRORJtD�UHSURGXFWLYD�GH�SODQWDV� ��
����6LVWHPDV�VH[XDOHV� ��
����9LVLWDQWHV�IORUDOHV�\�SROLQL]DGRUHV� ��
����3ODQWHDPLHQWR�GHO�SUREOHPD� ���
����-XVWLILFDFLyQ� ���

,,��2%-(7,926�<�35(',&&,21(6� ���
,,,��0e72'26� ���

����6LWLR�GH�HVWXGLR� ���
����6LVWHPD�GH�HVWXGLR� ���
����2QWRJHQLD��GHVDUUROOR��GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV� ���
����)HQRORJtD� ���
����6LVWHPD�VH[XDO� ���
����9LVLWDQWHV�IORUDOHV� ���

������9DULDFLyQ�GLXUQD�GH�ORV�YLVLWDQWHV�IORUDOHV� ����
������'LYHUVLGDG�\�FRPSRVLFLyQ�GH�ORV�YLVLWDQWHV�IORUDOHV�� ���

,9��5(68/7$'26� ���
����2QWRJHQLD��GHVDUUROOR��GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV� ���
����)HQRORJtD� ���
����6LVWHPD�VH[XDO� ���

������9DULDFLyQ�HQWUH�LQGLYLGXRV��� ���
������9DULDFLyQ�LQWUD�LQGLYLGXR�� ���

�����9LVLWDQWHV�IORUDOHV� ���
������9DULDFLyQ�GLXUQD�GH�ORV�YLVLWDQWHV�IORUDOHV�� ���
������'LYHUVLGDG�\�FRPSRVLFLyQ�GH�ORV�YLVLWDQWHV�IORUDOHV�� ���

9��',6&86,Ï1� ���
����(VWUXFWXUDV�UHSURGXFWLYDV� ���
����)HQRORJtD� ���
����'LRLFLVPR� ���
����9LVLWDQWHV�IORUDOHV� ���
����%RQGDG�GHO�PpWRGR�\�SHUVSHFWLYDV�GH�HVWXGLR� ���

9,��&21&/86,21(6� ���
/,7(5$785$�&,7$'$� ���
�
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4XLWHULR�3pUH]�� 0�� ������ %LRORJtD� UHSURGXFWLYD� GH� %XGGOHMD� FRUGDWD�
�6FURSKXODULDFHDH���7HVLV�SURIHVLRQDO��)DFXOWDG�GH�&LHQFLDV��8QLYHUVLGDG�1DFLRQDO�
$XWyQRPD�GH�0p[LFR��0p[LFR��
�

5(680(1�

(O�HVWXGLR�GH�OD�ELRORJtD�UHSURGXFWLYD�HQ�SODQWDV�HV�GH�JUDQ�LPSRUWDQFLD�GHELGR�D�

TXH�SHUPLWH�HQWHQGHU��OD�HYROXFLyQ�GH�ODV�HVSHFLHV��\�GLYHUVLGDG�GH�VXV�HVWUXFWXUDV�

UHSURGXFWLYDV�� GH� LJXDO� IRUPD� SHUPLWH� FRPSUHQGHU� ODV� OLPLWDFLRQHV� UHSURGXFWLYDV�

TXH� ODV�SODQWDV�SXHGHQ�SUHVHQWDU�SDUD�GDU�SDVR�DO�GHVDUUROOR�GH�HVWUDWHJLDV�SDUD�

OD� FRQVHUYDFLyQ� \� XVR� VRVWHQLEOH� GH� ORV� VHUYLFLRV� DPELHQWDOHV�TXH� ODV�HVSHFLHV�

SXHGHQ� SURYHHU�� (VWH� WUDEDMR� EXVFD�� ���� DQDOL]DU� OD� RQWRJHQLD� \� IHQRORJtD�

UHSURGXFWLYD� GH� %XGGOHMD� FRUGDWD�� ���� YHULILFDU� TXH� VX� VLVWHPD� VH[XDO� VHD� HO�

GLRLFLVPR�� \� ���� YHULILFDU� OD� GLYHUVLGDG� \� YDULDFLyQ� GLXUQD� GH� OD� DFWLYLGDG� GH�VXV�

YLVLWDQWHV� IORUDOHV�� 3DUD�HYDOXDU�HO�GHVDUUROOR�GH� ODV�HVWUXFWXUDV� UHSURGXFWLYDV�VH�

KL]R�HO�VHJXLPLHQWR�HQWUH�VHSWLHPEUH�\�QRYLHPEUH�GH������GH�����ERWRQHV�IORUDOHV�

HQ� ��� LQGLYLGXRV� GLVWULEXLGRV� HQ� &LXGDG� 8QLYHUVLWDULD�� &G�� 0[�� \� OD� 5HVHUYD�

(FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO� �5(36$��� 6H� HYDOXy� OD� IHQRORJtD� IROLDU� \�

UHSURGXFWLYD� HQ� ��� LQGLYLGXRV� ORFDOL]DGRV� HQ� OD� 5(36$�� SRU� PHGLR� GH� YLVLWDV�

KHFKDV�FDGD�������GtDV�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH�������GRQGH�VH�

UHJLVWUy�FXDOLWDWLYDPHQWH� OD�FREHUWXUD�UHODWLYD�GH�KRMDV�\�IORUHV�HQ�ODV�FRSDV�GH�OD�

HVSHFLH�� 'XUDQWH� ODV� YLVLWDV� VH� UHFROHFWDURQ� ORV� YLVLWDQWHV� IORUDOHV� \��

SRVWHULRUPHQWH�� VH� LGHQWLILFDURQ� WD[RQyPLFDPHQWH��/D�YDULDFLyQ�GLXUQD�\�QRFWXUQD�

HQ� OD� WDVD�GH�YLVLWDV� IORUDOHV�VH�HYDOXy�HQ�VHLV�iUEROHV� �FXDWUR�PDVFXOLQRV�\�GRV�

IHPHQLQRV��GXUDQWH�GRV�SHULRGRV�GH����K��3DUD�OD�YHULILFDFLyQ�GHO�VLVWHPD�VH[XDO�

�
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VH� GHWHUPLQy� OD�YDULDFLyQ�PRUIROyJLFD� IORUDO�� LQWUD�H� LQWHULQGLYLGXDO�HQ����iUEROHV��

6H� LGHQWLILFDURQ� FLQFR� IHQRIDVHV� UHSURGXFWLYDV�SDUD�DPERV�VH[RV��ERWyQ� MRYHQ�\�

DYDQ]DGR�� IORU� MRYHQ��HQ�DQWHVLV�\�VHQLO��PLHQWUDV�TXH�HQ�LQGLYLGXRV�IHPHQLQRV�VH�

UHJLVWUDURQ� WUHV� HWDSDV� PiV�� IUXWR� MRYHQ�� PDGXUR� \� VHQLO�� /D� GXUDFLyQ� GH� ORV�

ERWRQHV� DYDQ]DGRV� \� ODV� IORUHV� VHQLOHV� IXH� VLJQLILFDWLYDPHQWH� PiV� DOWD� HQ� ORV�

LQGLYLGXRV�PDVFXOLQRV��������������G��������������G��TXH�HQ�ORV�IHPHQLQRV���������

����� G�� ����� �� ����� G��� 6H� HQFRQWUy� TXH� ODV� IORUHV� MyYHQHV�\�HQ�DQWHVLV�VRQ�GH�

PD\RU�WDPDxR�HQ�ORV�LQGLYLGXRV�PDVFXOLQRV��������������PP��������������PP��TXH�

HQ�ORV�IHPHQLQRV��������������PP��������������PP���/D�IORUDFLyQ�GH�%��FRUGDWD�HQ�

HO� ����� VH� UHJLVWUy� GH� DJRVWR� D� HQHUR� FRQ� XQ� SHULRGR� GH� IUXFWLILFDFLyQ� GH�

VHSWLHPEUH� D� IHEUHUR�� HO� PHV� GH�VHSWLHPEUH� UHJLVWUy� OD�FREHUWXUD�SURPHGLR�PiV�

DOWD� SDUD� ORV� ERWRQHV� IORUDOHV� ��������� OD�PHGLD�PiV�DOWD�GH�FREHUWXUD�GH� IORUHV�

MyYHQHV�\�HQ�DQWHVLV�VH�UHJLVWUy�HQ�RFWXEUH��������\��������UHVSHFWLYDPHQWH��\�OD�

PiV� DOWD� GH� IUXWRV� VH�REVHUYy�HQ�QRYLHPEUH�GH������ ���������(Q�GLFLHPEUH�GH�

������ ������ GH� ORV� iUEROHV� LGHQWLILFDGRV� IXQFLRQDOPHQWH� FRPR� PDVFXOLQRV�

SUHVHQWDURQ� IUXWRV�� +XER� HIHFWR� VLJQLILFDWLYR� GHO� VH[R�� HO� WLSR� GH� HVWUXFWXUD�

�DQGURFHR�\�JLQHFHR��\� OD� LQWHUDFFLyQ�VREUH�HO�WDPDxR�GH�ODV�HVWUXFWXUDV�IORUDOHV��

/RV� HVWDPEUHV� GH� ODV� IORUHV� GH� LQGLYLGXRV� IHPHQLQRV� IXHURQ� GH� PHQRU� WDPDxR�

�������������PP���Q �������TXH�HO�JLQHFHR�GH�ORV�LQGLYLGXRV�IHPHQLQRV��������������

PP���Q ������\� ORV�HVWDPEUHV� �������������PP���Q ������\�JLQHFHR��������������

PP���Q ������GH�ODV�IORUHV�GH�LQGLYLGXRV�PDVFXOLQRV��(O�WDPDxR�GH�ORV�HVWDPEUHV�

YDULy�HQ�XQ� LQWHUYDOR�GH������D������PP�HQ�iUEROHV�PDVFXOLQRV�\�GH������D������

�
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PP� HQ� ORV� IHPHQLQRV�� SRU� RWUD� SDUWH�� HQ� iUEROHV� IHPHQLQRV�VH�HQFRQWUy�TXH�HO�

WDPDxR�GHO�JLQHFHR�YDULy�HQ�XQ�LQWHUYDOR�GH������D������PP��PLHQWUDV�TXH�HQ�ORV�

PDVFXOLQRV�IXH�GH������D������PP��6H�UHJLVWUDURQ�HVSHFtPHQHV�GH�QXHYH�yUGHQHV�

GH� LQVHFWRV� �&ROHRSWHUD�� 'LSWHUD�� +HPLSWHUD�� +\PHQRSWHUD�� /HSLGRSWHUD��

1HXURSWHUD��2GRQDWD��2UWKRSWHUD�\�7K\VDQRSWHUD��\�DUiFQLGRV�GHO�RUGHQ�$UDQHDH��

3RU�VX�FRPSRVLFLyQ�HQ�yUGHQHV�GH�DUWUySRGRV�VH�REWXYR�XQ�tQGLFH�GH�VLPLOLWXG�GH�

6|UHQVHQ� GH� ������ \� XQ� tQGLFH� GH� -DFFDUG� GH� ������ HQWUH� IORUHV� GH� GLIHUHQWHV�

VH[RV��$SLV� PHOOLIHUD� IXH� HO� YLVLWDQWH� FRQ� PiV� UHJLVWURV� SDUD� DPERV� VH[RV��FRQ�

������ GH� ODV� YLVLWDV� WRWDOHV�� /D� IUHFXHQFLD� GH� YLVLWDV� GH� 'LSWHUD�� +HPLSWHUD��

+\PHQRSWHUD� \� /HSLGRSWHUD� IXH� VLJQLILFDWLYDPHQWH� GHSHQGLHQWH� GHO� VH[R� GH� ODV�

IORUHV� YLVLWDGDV�� HVWRV� JUXSRV� YLVLWDQ� FRQ� PD\RU� IUHFXHQFLD� ODV� IORUHV� GH� ORV�

LQGLYLGXRV�PDVFXOLQRV��1R�VH�HQFRQWUy�XQD�FRUUHODFLyQ�HQWUH�HO�Q~PHUR�GH�YLVLWDV�

FRQ�OD�WHPSHUDWXUD�\�OD�KXPHGDG�UHODWLYD��(O�WHSR]iQ�SUHVHQWD�GRV�WLSRV�GH�IORUHV�

GLVWLQWDV� \� OD� DVLJQDFLyQ� GH� UHFXUVRV� HQ� LQGLYLGXRV�PDVFXOLQRV�HVWi� UHODFLRQDGD�

FRQ� OD� IORU� \� VXV� HVWUXFWXUDV� VH[XDOHV�� PLHQWUDV� TXH�� HQ� ORV� IHPHQLQRV� FRQ� OD�

SURGXFFLyQ�GH�IUXWRV��GDGDV�ODV�GLIHUHQFLDV�GH�WDPDxR�HQ�ODV�HVWUXFWXUDV�VH[XDOHV�

\� OD� SUHVHQFLD� GH� IUXWRV� HQ� LQGLYLGXRV�PDVFXOLQRV��VH�FRQFOX\HQ�TXH�%��FRUGDWD�

SXHGH�HVWDU�SUHVHQWDQGR�XQ�GLRLFLVPR�SDUFLDO��

�
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����%LRORJtD�UHSURGXFWLYD�GH�SODQWDV�

/D� UHSURGXFFLyQ� GH� ODV� SODQWDV� HV� XQ� SURFHVR� FHQWUDO� GH� VX� FLFOR� GH� YLGD� TXH�

DIHFWD� GH� PDQHUD� LPSRUWDQWH� VX� GLYHUVLGDG� \� OD� HYROXFLyQ� GH� HVSHFLHV� �-RKUL��

�������(O�REMHWLYR�SULQFLSDO�GH�OD�UHSURGXFFLyQ�HV�OD�JHQHUDFLyQ�GH�YDULDELOLGDG�\�GH�

HVWDELOLGDG�GH�JHQRWLSRV��OR�FXDO�KD�SHUPLWLGR�D�ODV�SODQWDV�SUHVHQWDU�XQD�QRWDEOH�

DGDSWDFLyQ� JHQpWLFD�� XQD� DPSOLD� GLVWULEXFLyQ� JHRJUiILFD� \� ODV� SRVLELOLGDGHV� GH�

RFXSDU�GLIHUHQWHV�QLFKRV�HFROyJLFRV��6HQ���������

/D�ELRORJtD� UHSURGXFWLYD�HVWXGLD� ORV�PHFDQLVPRV�GH�UHSURGXFFLyQ�VH[XDO�\�

DVH[XDO� �6UHHNDOD�� ������� DVt� FRPR� FDUDFWHUtVWLFDV� GH� SURGXFFLyQ�� GLVSHUVLyQ� \�

FDSDFLGDG�JHUPLQDO�GH� ODV�VHPLOODV��DGHPiV��HV�XQ�HOHPHQWR�FODYH�SDUD�HVWXGLDU�

ORV� SDWURQHV� GH� GLVWULEXFLyQ� \� DEXQGDQFLD� GH� GLIHUHQWHV� HVSHFLHV� �0R]D� \�

%KDWQDJDU�� ������ 'DOOLQJ�� ������� 7DPELpQ� DERUGD� HO� HVWXGLR� GH� ODV� WDVDV� GH�

VXSHUYLYHQFLD�GH�ODV�SOiQWXODV��OD�HGDG�GH�IORUDFLyQ��HO�Q~PHUR�GH�IORUHV�\�VHPLOODV�

SURGXFLGDV�� DVt� FRPR� OD� LQWHUDFFLyQ� FRQ� ORV� SROLQL]DGRUHV� �0R]D� \� %KDWQDJDU��

������ 6UHHNDOD�� ������� (Q� OD� UHSURGXFFLyQ� VH[XDO� UHVXOWD� PX\� LPSRUWDQWH� OD�

LQWHUDFFLyQ� SROHQ�JLQHFHR�� HQ� GRQGH� HVWH� ~OWLPR� GHVDUUROOD� PHFDQLVPRV� GH�

UHFRQRFLPLHQWR� GHO� SROHQ�� OR� TXH� GHWHUPLQD� OD� VHOHFFLyQ� GH� SDUHMD� �-RKUL� HW� DO���

�������

�
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3RU�RWUD�SDUWH�� OD�IHQRORJtD�HV�XQD�VXEGLVFLSOLQD�GH�OD�HFRORJtD�TXH�DEDUFD�

HO�HVWXGLR�GH� ORV�FDPELRV�HVWDFLRQDOHV�HQ� ORV�HYHQWRV�ELROyJLFRV�FtFOLFRV�GH�YLGD�

GH� ORV� RUJDQLVPRV�� FRPR� HO� GHVDUUROOR� \� PHWDEROLVPR� GH� ODV� SODQWDV�

�:LOOLDPV�/LQHUD� \� 0HDYH�� ������ %DUU� HW� DO��� ������� /RV� HYHQWRV� IHQROyJLFRV�

UHFLEHQ�HO�QRPEUH�GH�IHQRIDVHV��GHQWUR�GH�ODV�FXDOHV�HQ�ODV�SODQWDV�VH�UHFRQRFHQ�

GRV�FDWHJRUtDV�GDGR�VX�FLFOR�GH�YLGD�� OD� IHQRIDVH�YHJHWDWLYD�\�OD�UHSURGXFWLYD��OD�

SULPHUD��DEDUFD� OD�SURGXFFLyQ�GH�KRMDV�QXHYDV�\�OD�FDtGD�GH�KRMDV�HQ�HVWDGR�GH�

VHQHVFHQFLD� �:LOOLDPV�/LQHUD�\�0HDYH���������HQ� WDQWR�TXH� OD�VHJXQGD� IHQRIDVH�

VH�HQFXHQWUD� UHODFLRQDGD�FRQ� ORV�SURFHVRV�GH�IORUDFLyQ�\�IUXFWLILFDFLyQ��HQ�HO�TXH�

VH�LQFOX\H�OD�IRUPDFLyQ�GH�JDPHWRV�\�VHPLOODV��$FKD�&RUGHUR�HW�DO����������HQ�HVWD�

~OWLPD�� SDUWLFLSDQ� ORV� SROLQL]DGRUHV� HQ� HO� PRPHQWR� GH� OD� IHFXQGDFLyQ� GH� ODV�

SODQWDV��OR�TXH�OOHYD�D�OD�JHUPLQDFLyQ�\�OD�GLVSHUVLyQ�GH�VHPLOODV�TXH�IRUPDQ�SDUWH�

GH�OD�ELRORJtD�UHSURGXFWLYD�GH�ODV�SODQWDV��6PLWK�5DPtUH]�\�$UPHVWR���������

3RU� OR� DQWHULRU�� HO� HVWXGLR� GH� ORV� GLIHUHQWHV� PHFDQLVPRV� DVRFLDGRV� D� OD�

UHSURGXFFLyQ� HQ� SODQWDV� UHVXOWD� PX\� LPSRUWDQWH�� 3RU� XQ� ODGR� SHUPLWH� REWHQHU�

LQIRUPDFLyQ� IXQGDPHQWDO� VREUH� ODV� GLIHUHQWHV� OLPLWDFLRQHV� UHSURGXFWLYDV�FRPR� OD�

OLPLWDFLyQ� GH� SROHQ� R�HO�PDQWHQLPLHQWR�GH�VLVWHPDV�GH�DXWRLQFRPSDWLELOLGDG�TXH�

SXHGHQ� SUHVHQWDU� ORV� LQGLYLGXRV� �.QLJKW� HW� DO��� ������ 0R]D� \� %KDWQDJDU�� ������

*ROGEHUJ� HW� DO��� ������ \� SRU� HO� RWUR�� HO� GHVDUUROOR� GH� HVWUDWHJLDV� SDUD� OD�

FRQVHUYDFLyQ� \� XVR� VRVWHQLEOH� GH� ORV� UHFXUVRV� \� VHUYLFLRV� DPELHQWDOHV� TXH�

SURYHHQ�ODV�SODQWDV��6UHHNDOD���������

�
�
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����6LVWHPDV�VH[XDOHV�

/RV� VLVWHPDV� VH[XDOHV� HQ� SODQWDV� GHVFULEHQ� FyPR� ORV� yUJDQRV� VH[XDOHV� VH�

HQFXHQWUDQ�GLVSXHVWRV�HQ�ODV�IORUHV��DVt�FRPR�OD�H[SUHVLyQ�GHO�JpQHUR�GH�ODV�IORUHV�

D�QLYHO�LQWUDIORUDO��LQGLYLGXDO�R�SREODFLRQDO��2UR]FR�\�9i]TXH]��������&DUGRVR�HW�DO���

�������6H�FRQRFHQ�GLIHUHQWHV�VLVWHPDV�VH[XDOHV��ODV�IORUHV�SXHGHQ�VHU�ELVH[XDOHV�

�KHUPDIURGLWDV��� VL� FXHQWDQ� FRQ� yUJDQRV� IHPHQLQRV� �JLQHFHR�� \� FRQ� yUJDQRV�

PDVFXOLQRV��HVWDPEUHV���R�XQLVH[XDOHV��VL�WLHQHQ�VROR�XQ�yUJDQR�IXQFLRQDO��\D�VHD�

HO�PDVFXOLQR� �IORU�HVWDPLQDGD��R�HO�IHPHQLQR��IORU�SLVWLODGD���&DUGRVR�HW�DO���������

-DEERXU�HW�DO���������YHU�7DEOD������)LJXUD�������

$OUHGHGRU� GH� ���� GH� ODV� DQJLRVSHUPDV� SUHVHQWDQ� IORUHV� XQLVH[XDOHV��

DVRFLDGDV�D�GLYHUVDV�FRPELQDFLRQHV�GH�PRUIRV� IORUDOHV�PDVFXOLQRV�� IHPHQLQRV�\�

ELVH[XDOHV� D� QLYHO� LQGLYLGXR� \� SREODFLyQ� �%DUUHW�� ������� 6LHWH� SRU� FLHQWR� GH� ODV�

DQJLRVSHUPDV�SUHVHQWDQ�FRPR�VLVWHPD�VH[XDO�HO�GLRLFLVPR�\�GH�PDQHUD�JHQHUDO�

VH�HQFXHQWUD� OLPLWDGR�D�HVSHFLHV�R�JUXSRV�SHTXHxRV�GH�HVSHFLHV�HPSDUHQWDGDV�

�&KDWWRSDGK\D\�\�6KDUPD��������&DUGRVR�HW�DO����������(O�GLRLFLVPR�HV�XQ�VLVWHPD�

VH[XDO� TXH� KD� VXUJLGR� GH� PDQHUD� LQGHSHQGLHQWH�� OR� TXH� SHUPLWH� HVWXGLDU� ORV�

GLIHUHQWHV� PHFDQLVPRV� HYROXWLYRV� GHWUiV� GH� HVWH� IHQyPHQR�� DVt� FRPR� SODQWHDU�

KLSyWHVLV�VREUH�HO� VXUJLPLHQWR�GH�HVWH� �&KDWWRSDGK\D\�\�6KDUPD��������&DUGRVR�

HW� DO��� ������� &XDQGR� HO� GLRFLVLPR� VH� SUHVHQWD� HQ� SODQWDV� FRQ� IORUHV�

PRUIROyJLFDPHQWH� KHUPDIURGLWDV� �IORUHV� SHUIHFWDV�� SXHGHQ� H[LVWLU� IORUHV�

IXQFLRQDOPHQWH�SLVWLODGDV�\�IXQFLRQDOPHQWH�HVWDPLQDGDV��ODV�FXDOHV�VH�UHFRQRFHQ�

FRPR�IXQFLRQDOPHQWH�GLRLFDV��HVWR�RFXUUH�SRUTXH�GXUDQWH�VX�GHVDUUROOR�SUHVHQWDQ�
�
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PRGLILFDFLRQHV�TXH� OOHYDQ�D� OD�HVWHULOL]DFLyQ�GHO�JLQHFHR�R�GHO�DQGURFHR�\�D�XQD�

UHGXFFLyQ� HYROXWLYD� GH�HVWRV�yUJDQRV��TXHGDQGR�YHVWLJLRV�GH�HVWRV� �$QGHUVRQ�\�

6\PRQ�� ������ 8WWHULGJH� \� 6DXQGHUV�� ������ 0LWFKHOO� \� 'LJJOH�� ������

+HUQiQGH]�&UX]�HW�DO����������

�

7DEOD������3ULQFLSDOHV� VLVWHPDV�VH[XDOHV�HQ�ODV�SODQWDV�FRQ�IORU��/HZLV��������5DPtUH]�\�
%ULWR�� ������*�HPHV�� ������%DUUHWW�� ������2UR]FR� \�9i]TXH]��������9HUQHW�HW�DO���������
&DUGRVR�HW�DO���������)LJXUD�������
�
6LVWHPDV�VH[XDOHV�� 'HILQLFLyQ��

+HUPDIURGLWLVPR� 3UHVHQFLD�GH�ORV�GRV�yUJDQRV�VH[XDOHV��HO�DQGURFHR�\�
HO�JLQHFHR��HQ�OD�PLVPD�IORU��3UHVHQWH�HQ�����GH�ODV�
DQJLRVSHUPDV��

0RQRLFLVPR� )ORUHV� XQLVH[XDOHV� HQ� XQD�SREODFLyQ��PDVFXOLQDV�\�
IHPHQLQDV�� SUHVHQWHQ� HQ� XQ� PLVPR� LQGLYLGXR��
&RQGLFLyQ�GHULYDGD�GHO�VLVWHPD�FRVH[XDO��TXH�SXHGH�
VHU� UHYHUVLEOH�� 3UHVHQWH� KDVWD� HQ� ���� GH� ODV�
DQJLRVSHUPDV��GHSHQGLHQGR�OD�]RQD�JHRJUiILFD��

'LRLFLVPR� %LPRGDOLGDG�HQ� ORV�PRUIRV�VH[XDOHV�HQ� ODV� IORUHV�D�
QLYHO� SREODFLyQ�� JHQHUDOPHQWH� VH� HQFXHQWUDQ�
UHSUHVHQWDGDV� SRU� LQGLYLGXRV� XQLVH[XDOHV�� 6LVWHPD�
TXH� KD� HYROXFLRQDGR� GH� PDQHUD� LQGHSHQGLHQWH��
3UHVHQWH�HQ����GH�ODV�DQJLRVSHUPDV��

$QGURGLRLFLVPR� ,QGLYLGXRV� FRQ� IORUHV� ELVH[XDOHV� H� LQGLYLGXRV� FRQ�
IORUHV�HVWDPLQDGDV�GHQWUR�GH�XQD�PLVPD�SREODFLyQ��
(VWH� VLVWHPD� HYROXFLRQy� D� SDUWLU� GHO� GLRLFLVPR��
'HVFULWR�SDUD��������GH�ODV�DQJLRVSHUPDV���

*LQRGLRLFLVPR� ,QGLYLGXRV� FRQ� IORUHV� ELVH[XDOHV� H� LQGLYLGXRV� FRQ�
IORUHV� SLVWLODGDV� GHQWUR� GH� XQD� PLVPD� SREODFLyQ��
3UHVHQWH� HQ� PHQRV� GH� ��� GH� HVSHFLHV� GH�
DQJLRVSHUPDV��

�

8QD�GH�ODV�KLSyWHVLV�SODQWHDGDV�SDUD�H[SOLFDU�HO�RULJHQ�GHO�GLRLFLVPR�HV�TXH�

VH� GLR� FRPR� HVWUDWHJLD� SDUD� HYLWDU� OD� DXWRSROLQL]DFLyQ� \� DVt� SURPRYHU� OD�

�
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SROLQL]DFLyQ�FUX]DGD��GDQGR�FRPR�UHVXOWDGR�D�LQGLYLGXRV�FRQ�IORUHV�PDVFXOLQDV�\�D�

RWURV�FRQ�IORUHV�IHPHQLQDV��&DUGRVR�HW�DO����������6H�KDQ�REVHUYDGR�FDVRV�GRQGH�

GLFKDV�HVSHFLHV�FXHQWDQ�WDPELpQ�FRQ�LQGLYLGXRV�TXH�SUHVHQWDQ�PRUIRV�ELVH[XDOHV��

ORV� FXDOHV� HQ� OD� PD\RUtD� GH� ORV� FDVRV� VRQ� PRUIRV� IpUWLOHV�� OR�FXDO�DEUH�SDVR�DO�

HVWXGLR�GH�OD�HYROXFLyQ�GHO�GLRLFLVPR�D�SDUWLU�GHO�KHUPDIURGLWLVPR�R�HO�PRQRLFLVPR��

\�HQ�SODQWDV�HV�SRVLEOH�TXH� ORV�VLVWHPDV�HYROXFLRQHQ�GH�PDQHUD�LQYHUVD��SXHVWR�

TXH� VH� KDQ� HQFRQWUDGR� SODQWDV� GLRLFDV� TXH� OOHJDQ� D� SUHVHQWDU� LQGLYLGXRV� FRQ�

PXWDFLRQHV� TXH� OHV� FRQILHUHQ� FDUDFWHUtVWLFDV� KHUPDIURGLWDV� �&KDWWRSDGK\D\� \�

6KDUPD��������0LQJ�HW�DO����������

�

)LJXUD� ����� 3ULQFLSDOHV� VLVWHPDV� VH[XDOHV� HQ� ODV� SODQWDV� FRQ� IORU�� )ORUHV� OLODV��
KHUPDIURGLWDV��IORUHV�QDUDQMDV��PDVFXOLQDV��\�IORUHV�URVDV��IHPHQLQDV��$��KHUPDIURGLWLVPR��
%�� PRQRLFLVPR�� &�� GLRLFLVPR�� '�� DQGURGLRLFLVPR� \� (�� JLQRGLRLFLVPR�� ,OXVWUDFLyQ�� 0��
4XLWHULR�3pUH]��
�

�
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������9LVLWDQWHV�IORUDOHV�\�SROLQL]DGRUHV��

6H�FRQRFHQ�FRPR�YLVLWDQWHV�IORUDOHV�D�DTXHOORV�DQLPDOHV�TXH�LQWHUDFW~DQ�\�EXVFDQ�

UHFXUVRV�GH�ODV�GLIHUHQWHV�SDUWHV�TXH�FRPSRQHQ�D�XQD�IORU��*XHUUHUR�2OD\D��������

$OYHV�'RV�6DQWRV� HW� DO��� ������� 'HQWUR� GH� ORV� UHFXUVRV� IORUDOHV� TXH� SXHGHQ�

SUHVHQWDUVH� VH� HQFXHQWUD� HO� SROHQ�� QpFWDU�� WHMLGRV� IORUDOHV� \� HQ� DOJXQRV� FDVRV��

OXJDUHV�GRQGH�ORV�DUWUySRGRV�OOHYDQ�D�FDER�VX�DSDUHDPLHQWR�\�RYLSRVLFLyQ��.HYDQ�

\�%DNHU��������*XHUUHUR�2OD\D��������$OYHV�'RV�6DQWRV�HW�DO����������([LVWH�XQD�

GLYHUVLGDG� GH� YLVLWDQWHV� IORUDOHV� TXH� GLILHUHQ� HQ� WDPDxR�� PRUIRORJtD�� WLHPSR� GH�

YLVLWD��DVt�FRPR�GH�ODV�QHFHVLGDGHV�QXWULFLRQDOHV��$OYHV�'RV�6DQWRV�HW�DO����������

� /D�SROLQL]DFLyQ�HV�OD�WUDQVIHUHQFLD�GH�JUDQRV�GH�SROHQ�GHVGH�ODV�DQWHUDV�GH�

XQD� IORU� DO� HVWLJPD� GH� HVWD� R� GH� GLIHUHQWH� IORU� SDUD� TXH� OD� IHFXQGDFLyQ� SXHGD�

RFXUULU��\�HV�SRU�PHGLR�GH�HVWH�SURFHVR�TXH�LQLFLD�OD�SURGXFFLyQ�GH�VHPLOODV�HQ�ODV�

DQJLRVSHUPDV� �$FKD�&RUGHUR� HW� DO��� ������ $EURO�� ������� ORV� DQLPDOHV� TXH�

GLVSHUVDQ� HO� SROHQ�� FUXFLDO� SDUD� HO� p[LWR� UHSURGXFWLYR� GH� ODV� DQJLRVSHUPDV�� VRQ�

FRQRFLGRV� FRPR� SROLQL]DGRUHV� �:DVHU��������$OYHV�'RV�6DQWRV�HW�DO����������6H�

GLFH� TXH� WRGRV� ORV� SROLQL]DGRUHV� VRQ� YLVLWDQWHV� IORUDOHV�� SXHVWR� TXH� UHDOL]DQ� HO�

SURFHVR�GH� WUDQVIHUHQFLD�GH�SROHQ�GH�XQD�DQWHUD�DO�HVWLJPD��SHUR�QR�VH�SXHGHQ�

FRQVLGHUDU�D� WRGRV� ORV�YLVLWDQWHV� IORUDOHV�FRPR�SROLQL]DGRUHV��GDGR�TXH�QR�WRGRV�

UHDOL]DQ�HO�SURFHVR�GH� WUDQVIHUHQFLD�GH�SROHQ��:DVHU��������$OYHV�'RV�6DQWRV�HW�

DO����������/D� LPSRUWDQFLD�GHO�HVWXGLR�GH�ORV�DJHQWHV�SROLQL]DGRUHV�GH�ODV�SODQWDV�

VH�HQFXHQWUD�HQ�TXH�EULQGDQ� LQIRUPDFLyQ�FRQ� UHVSHFWR�D�OD�IXQFLyQ��KRPRORJtD�\�

HYROXFLyQ�GH�ODV�GLIHUHQWHV�FDUDFWHUtVWLFDV�GH�ODV�IORUHV�FRQ�ODV�TXH�VH�HQFXHQWUDQ�
�
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DVRFLDGDV�\�HV�TXH�D�HVWDV�FDUDFWHUtVWLFDV�DVRFLDGDV�GH�OD�IORU�FRQ�HO�SROLQL]DGRU�

VH�OHV�FRQRFH�FRPR�VtQGURPHV�GH�SROLQL]DFLyQ��)HQVWHU�HW�DO���������)DLIH�&DEUHUD�

HW�DO���������6LPSVRQ����������

(O� VHUYLFLR� GH� SROLQL]DFLyQ� HV� IXQGDPHQWDO� DO� PDQWHQHU� OD� GLYHUVLGDG��

HVWUXFWXUD� \� IXQFLRQDOLGDG� GH� ORV� HFRVLVWHPDV�� SRU� OR� TXH� OD� GLVPLQXFLyQ� HQ�

GLYHUVLGDG� \� DEXQGDQFLD� GH� SROLQL]DGRUHV�� HVSHFLDOPHQWH� HQ� ]RQDV� XUEDQDV� \�

VHPLXUEDQDV�� VH� FRQVLGHUD� XQD� DPHQD]D� SDUD� OD� FRQVHUYDFLyQ� GH�HVSHFLHV��HQ�

HVSHFLDO�GH�ODV�HVSHFLHV�QDWLYDV��+DOO�HW�DO���������6$'(5�HW�DO�����������

(QWUH� ORV� yUGHQHV� GH� LQVHFWRV� LPSRUWDQWHV� FRPR� YLVLWDQWHV� IORUDOHV� TXH�

FXHQWDQ� FRQ� DFWLYLGDG� GLXUQD� VH� HQFXHQWUDQ� ���� ORV� FROHySWHURV�� FDSDFHV� GH�

DEVRUEHU�GLIHUHQWHV�VHFUHFLRQHV�IORUDOHV��FRQVXPLU�SROHQ�\�PDVWLFDU�SDUWHV�IORUDOHV��

���� ORV� KLPHQySWHURV�� ORV� FXDOHV�VH�DOLPHQWDQ�GH�QpFWDU��SROHQ�\�SDUWHV� IORUDOHV��

VLHQGR� HQ� VX� PD\RUtD�YLVLWDQWHV� IORUDOHV�JHQHUDOLVWDV�� \� ���� ORV� OHSLGySWHURV��TXH�

SXHGHQ� DOLPHQWDUVH� GH� QpFWDU� HQ� VX� HWDSD� DGXOWD�� \�HQWUH� ORV� OHSLGySWHURV�PiV�

IUHFXHQWHV�FRPR�YLVLWDQWHV� IORUDOHV�VH�HQFXHQWUDQ� ODV�PDULSRVDV��.HYDQ�\�%DNHU��

������� (Q� HO� FDVR� GH� ORV� YLVLWDQWHV� QRFWXUQRV�� OD� UHSUHVHQWDFLyQ� WD[RQyPLFD�HV�

SRFR� FRQRFLGD�� \� HQWUH� ORV� PiV� UHOHYDQWHV� \� FRQ� FRQRFLPLHQWR� GH� DFWLYLGDG�

QRFWXUQD� VH� HQFXHQWUDQ� ODV�SROLOODV� �/HSLGRSWHUD��\� ODV�KRUPLJDV� �+\PHQRSWHUD���

DVt� FRPR� ORV�PXUFLpODJRV�� ORV�PDUVXSLDOHV�\� ORV� URHGRUHV� �.HYDQ�\�%DNHU��������

GH�9HJD�\�*yPH]��������%RUJHV�HW�DO����������
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������3ODQWHDPLHQWR�GHO�SUREOHPD�

(O�WHSR]iQ��%XGGOHMD�FRUGDWD�.XQWK��6FURSKXODULDFHDH��VH�GLVWULEX\H�HQ�HO�9DOOH�GH�

0p[LFR� HQWUH� ORV� ����� \� ����� P� V�Q�P�� �9DUJDV�� ������ 0HQGR]D�+HUQiQGH]��

�������)RUPD�SDUWH�GH�OD�YHJHWDFLyQ�VHFXQGDULD�GH�PDWRUUDOHV�[HUyILORV��SDVWL]DOHV�

\� ERVTXHV� GH� SLQR�HQFLQR�� HQFLQR� \� ]DFDWRQDOHV��DVt� FRPR�HQ�]RQDV�XUEDQDV�\�

OXJDUHV�SHUWXUEDGRV��9DUJDV��������0HQGR]D�+HUQiQGH]���������

(O� WHSR]iQ� SXHGH� PRGLILFDU� HO� PLFURDPELHQWH� GHELGR� D� OD� FDQWLGDG� GH�

PDWHULD�RUJiQLFD�TXH�SURGXFH��OD�FXDO�DSRUWD�QXWULHQWHV�DO�VXHOR�\�DO�PLVPR�WLHPSR�

VH� IRUPDQ�PLFURVLWLRV�TXH�D\XGDQ�D�OD�DFXPXODFLyQ�\�JHUPLQDFLyQ�GH�VHPLOODV�GH�

RWUDV� HVSHFLHV�� GH� LJXDO� PDQHUD� HVWD� HVSHFLH� WLHQH� OD� FDSDFLGDG� GH� FRORQL]DU�

OXJDUHV� SHUWXUEDGRV� \D� TXH� VXV� VHPLOODV� SXHGHQ� OOHJDU�D�HVWDEOHFHUVH�HQ�VLWLRV�

FRPR� JULHWDV�� KXHFRV� R� VXSHUILFLHV� SODQDV� �0HQGR]D�+HUQiQGH]�� ������� (V�

FRQVLGHUDGD�SRU�=��&DQR�6DQWDQD��FRP��SHUV���FRPR�XQD�SODQWD�DUYHQVH�GHELGR�D�

VX�FDSDFLGDG�GH�FRORQL]DFLyQ�HQ�VLWLRV�SHUWXUEDGRV�FRPR�ORWHV�EDOGtRV��DVt�FRPR�

XQ�iUERO�SLRQHUR�TXH�GRPLQD�HQ�ODV�SULPHUDV�HWDSDV�VXFHVLRQDOHV�OR�TXH�OH�EULQGD�

XQ� SRWHQFLDO� SDUD� UHFXSHUDU� ]RQDV� SHUWXUEDGDV� �&DQR�6DQWDQD�\�0HDYH���������

(VWD� HVSHFLH� HV� LPSRUWDQWH� HQ� OD� VXFHVLyQ�� SXHV� IDFLOLWD� HO� FUHFLPLHQWR� \�

VXSHUYLYHQFLD�GH�GLIHUHQWHV�HVSHFLHV�GH�SLQRV��0HQGR]D�+HUQiQGH]��������\�VXV�

UDtFHV�FRQ�JUDQ�FDSDFLGDG�GH�DQFODMH��OH�SHUPLWHQ�FUHFHU�HQ�VLWLRV�HURVLRQDGRV��OR�

TXH�D\XGD�D�OD�UHWHQFLyQ�GHO�VXHOR�SRU�VX�JUDQ�FDSDFLGDG�GH�DQFODMH��*RQ]iOH]�\�

&DPDFKR���������
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9DUJDV� ������� KD� UHJLVWUDGR� TXH� HO� WHSR]iQ� HV� XQD� HVSHFLH� GLRLFD�

FRQIRUPDGD� SRU� JUDQGHV� LQIORUHVFHQFLDV�� ODV� IORUHV� TXH�SUHVHQWD�%��FRUGDWD� VRQ�

IORUHV� SHUIHFWDV�� SHUR� VX� VH[R� HV� GHWHUPLQDGR� SRU� OD� DWURILD� GH� DOJXQR� GH� ORV�

yUJDQRV�VH[XDOHV��\D�VHD�GHO�JLQHFHR�R�DQGURFHR��SRU�OR�TXH�H[LVWH�XQD�GLIHUHQFLD�

GH�WDPDxR�HQ�ORV�yUJDQRV�VH[XDOHV�QR�IXQFLRQDOHV��ORV�FXDOHV�VRQ�PiV�SHTXHxRV�

TXH�ORV�IXQFLRQDOHV��OR�TXH�VH�YH�UHIOHMDGR�HQ�IORUHV�TXH�QR�SURGXFHQ�SROHQ�\�IORUHV�

GRQGH� ORV� yYXORV� QR� PDGXUDQ� �1RUPDQ�� ������ *DUFtD�*DUFtD� \� &DQR�6DQWDQD��

������� VLQ�HPEDUJR��QR�VH�KDQ� UHSRUWDGR�TXH�GLIHUHQFLDV�H[LVWHQ�HQWUH�ODV�IORUHV�

FRQ�IXQFLRQHV�IHPHQLQDV�\�ODV�PDVFXOLQDV��

(O� WHSR]iQ� WDPELpQ�VH�KD� UHSRUWDGR�FRPR�XQ�DOLPHQWR�GH�DOWD�LPSRUWDQFLD�

SDUD� GLIHUHQWHV� LQVHFWRV� HQ� HO� PDWRUUDO� [HUyILOR� GHO� HFRVLVWHPD� GH� OD� 5HVHUYD�

(FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO� �5(36$��� &G�� 0[��� HQWUH� ORV� TXH� VH�

HQFXHQWUDQ� ORV� FULVRPpOLGRV� �&ROHRSWHUD�� &KU\VRPHOLGDH�� 1RGRQDWD� FXUWXOD� \�

2HGLRQ\FKXV� FRQVSXUFDWXV�� DVt� FRPR� HO� JHRPpWULGR� �/HSLGRSWHUD��*HRPHWULGDH��

$FURQ\FWRGHV� PH[LFDQDULD� �&DQR�6DQWDQD�� ����E��� (Q� HVWH� VLWLR�� &pVDU�*DUFtD�

������� UHJLVWUy� XQD� PD\RU� GXUDFLyQ� GH� ORV� SHULRGRV� GH� IUXFWLILFDFLyQ� HQ�

FRPSDUDFLyQ�FRQ�ORV�SHULRGRV�GH�IORUDFLyQ��

3RU�VX�SDUWH��1RUPDQ��������UHJLVWUD�FRPR�YLVLWDQWHV�IORUDOHV�GH�%��FRUGDWD�

HQ�1RUWHDPpULFD�D�DEHMDV��PRVFDV��DYLVSDV�\�RFDVLRQDOPHQWH�DOJXQDV�PDULSRVDV��

SHUR�KDVWD�HO�PRPHQWR�QR�VH�KDQ� UHDOL]DGR�HVWXGLRV�HQIRFDGRV�HQ�ORV�YLVLWDQWHV�

IORUDOHV�GH�HVWD�HVSHFLH��

�
�

ÂÃ�



�

�

������-XVWLILFDFLyQ��

/D� DPSOLD� GLVWULEXFLyQ� \� DWULEXWRV�� FRPR� HVSHFLH� FRORQL]DGRUD�� GH� %�� FRUGDWD�

SURYRFD� TXH� H[LVWD� XQ� DOWR� SRWHQFLDO� GH� YDULDFLyQ� HQWUH� GLIHUHQWHV� UDVJRV�

JHQpWLFRV��ILVLROyJLFRV�\�PRUIROyJLFR�HVWUXFWXUDOHV��$JXLODU�5RGUtJXH]�HW�DO����������

6H� KD� REVHUYDGR� YDULDELOLGDG� HVWUXFWXUDO� HQ� OD� SDUWH� IORUDO� GH� OD� HVSHFLH� DO�

HQFRQWUDUVH� IORUHV� XQLVH[XDOHV� \� ELVH[XDOHV� �&�� *RQ]iOH]� &RUWpV� \� =��

&DQR�6DQWDQD��FRPVV��SHUVV����3RU�OR�DQWHULRU��HQ�HVWH�WUDEDMR�VH�EXVFD�DPSOLDU�OD�

LQIRUPDFLyQ� FRQRFLGD� DFHUFD� GH� VX� ELRORJtD� UHSURGXFWLYD�� 'HELGR� D� OD� SRFD�

LQIRUPDFLyQ�HQIRFDGD�KDFLD�VX�VLVWHPD�VH[XDO��HO�GLRLFLVPR��VH�UHDOL]D�XQD�UHYLVLyQ�

GH� VX� VLVWHPD� VH[XDO� GHELGR� D� ODV� REVHUYDFLRQHV� GH� &�� *RQ]iOH]� &RUWpV� \� =��

&DQR�6DQWDQD�� GDGR� TXH� HVWH� VLVWHPD� VH[XDO� SXHGH� WHQHU� UHYHUVLRQHV� D� RWURV�

VLVWHPDV�VH[XDOHV�FRPR�HO�KHUPDIURGLWLVPR�R�PRQRLFLVPR��'H�OD�PLVPD�PDQHUD��

VH� EXVFD� SURIXQGL]DU� OD� LQIRUPDFLyQ� \D� FRQRFLGD� GHO� WDPDxR� GH� ODV�HVWUXFWXUDV�

UHSURGXFWLYDV�� DVt� FRPR� EXVFDU� VL� H[LVWHQ� GLIHUHQFLDV� HQWUH� ORV� GRV� VH[RV� TXH�

SUHVHQWD� HVWD� HVSHFLH�� 6H� FRPSDUy� OD� IHQRORJtD� UHSURGXFWLYD� FRQ� ORV� GDWRV�

UHJLVWUDGRV�KDFH����DxRV��&pVDU�*DUFtD��������HQ�OD�5(36$��6H�SODQWHy�KDFHU�ORV�

HVWXGLRV� FRUUHVSRQGLHQWHV� HQIRFDGRV� D� FRQRFHU� VREUH� ORV� YLVLWDQWHV� IORUDOHV�\�D�

SDUWLU�GH�HVRV�HVWXGLRV�SRGHU�FRQRFHU�VL�H[LVWHQ�SRWHQFLDOHV�SROLQL]DGRUHV��GHELGR�

D�OD�IDOWD�GH�HVWXGLRV�VREUH�HVWH�WHPD��7DPELpQ�VH�EXVFD�JHQHUDU�PiV�LQIRUPDFLyQ�

EiVLFD� GH� OD� ELRORJtD� UHSURGXFWLYD�GH�%��FRUGDWD��HVSHFLH�TXH�SUHVHQWD�XQD�DOWD�

GRPLQDQFLD� HQ� OD� 5(36$�� WDQWR� SRU� VX� DSRUWH� D� OD� SURGXFWLYLGDG� SULPDULD� QHWD�

DpUHD��FRPR�D�OD�FREHUWXUD��&DQR�6DQWDQD������D��E��*RQ]iOH]�-DUDPLOOR��������
�
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�
(O� REMHWLYR� JHQHUDO� GH� HVWH� WUDEDMR� HV� DSRUWDU� FRQRFLPLHQWR� VREUH� OD� ELRORJtD�

UHSURGXFWLYD�GH�%XGGOHMD�FRUGDWD��6FURSKXODULDFHDH���D�WUDYpV�GH�VX�RQWRJHQLD��VX�

IHQRORJtD� UHSURGXFWLYD� \� VX� GLYHUVLGDG� GH� YLVLWDGRUHV� GLXUQRV�� HQ� &LXGDG�

8QLYHUVLWDULD�� &LXGDG� GH� 0p[LFR�� 3RU� RWUD� SDUWH�� ORV� REMHWLYRV� SDUWLFXODUHV��

GHULYDGRV�GHO�DQWHULRU��VRQ�ORV�VLJXLHQWHV��

��� (VWXGLDU�OD�RQWRJHQLD��GHVDUUROOR��GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�HQ�LQGLYLGXRV�

GH�DPERV�VH[RV�GH�%��FRUGDWD��

��� $QDOL]DU�OD�IHQRORJtD�UHSURGXFWLYD�GH�HVWD�HVSHFLH�\�ODV�GLIHUHQFLDV�HQWUH�VH[RV���

��� $QDOL]DU� OD�YDULDFLyQ�GH� OD�GLYHUVLGDG��FRPSRVLFLyQ�\� IUHFXHQFLD�GH�YLVLWDV�GH�

ORV�YLVLWDQWHV�IORUDOHV��

��� &RUURERUDU�TXH�HO�VLVWHPD�VH[XDO�GH�OD�HVSHFLH�VHD�HO�GLRLFLVPR�D�WUDYpV�GH�OD�

PRUIRORJtD�IORUDO��

/DV�SUHGLFFLRQHV�TXH�VH�IRUPXODQ�SDUD�HVWH�WUDEDMR�VRQ�ODV�VLJXLHQWHV��

��� 6H� HVSHUD� H[LVWD� XQD� VLQFURQtD� HQWUH� OD� IORUDFLyQ� GH� DPERV� VH[RV� SDUD�

DVHJXUDU�HO�p[LWR�UHSURGXFWLYR��

��� 'DGR�TXH�OD�HVWUDWHJLD�UHSURGXFWLYD�UHSRUWDGD�SDUD�%��FRUGDWD�HV�HO�GLRLFLVPR�

�9DUJDV�� ������� VH� HVSHUD� FRUURERUDU� TXH� FDGD� LQGLYLGXR� SRUWH� GH� PDQHUD�

~QLFD�XQ�VROR�WLSR�GH�IORU��PDVFXOLQD�R�IHPHQLQD���
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������6LWLR�GH�HVWXGLR�

&LXGDG�8QLYHUVLWDULD�HV�HO�FDPSXV�SULQFLSDO�GH�OD�8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�

GH�0p[LFR� �81$0���\�VH�HQFXHQWUD�ORFDOL]DGD�DO�FHQWUR�SRQLHQWH�GH�OD�&LXGDG�GH�

0p[LFR� ������¶��¶¶²�����¶��¶¶� QRUWH�� �����¶��¶¶²�����¶��¶¶�RHVWH��������D�������

P� V�Q�P��� &DVWLOOR�$UJ�HUR� HW� DO��� ������� 6X� FOLPD� HV� WHPSODGR�VXEK~PHGR��FRQ�

XQD�WHPSHUDWXUD�PHGLD�DQXDO�GH�������&��FRQ�YDULDFLRQHV�HQWUH�ORV����\�ORV�������&�

\�XQD�SUHFLSLWDFLyQ�SURPHGLR�DQXDO�GH�����PP��9DOLHQWH�%DQXHW�\�GH�/XQD��������

&DVWLOOR�$UJ�HUR� HW� DO��� ������� (O� HFRVLVWHPD� GRQGH� VH�HQFXHQWUD�HV�FDWDORJDGR�

FRPR�PDWRUUDO�[HUyILOR��HO�FXDO�VH�HVWDEOHFH�VREUH�PDWHULDO�YROFiQLFR��=DPEUDQR�HW�

DO�����������

&XHQWD� FRQ� XQD�H[WHQVLyQ� WHUULWRULDO�GH�����KD��GH� ODV�FXDOHV�����KD�VRQ�

SDUWH�GH� OD�FRQVWUXFFLyQ�GHO� FDPSXV�FHQWUDO� �=DPEUDQR�HW�DO����������(Q������OD�

81$0� HVWDEOHFLy� XQ� iUHD� SURWHJLGD� XUEDQD� GHQWUR� GH� HVWH� FDPSXV�� OD� FXDO�

QRPEUDURQ� 5HVHUYD� (FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO� �5(36$��� TXH�FXEUH�

DFWXDOPHQWH�XQD�H[WHQVLyQ�GH�����KD��81$0���������(VWD�UHVHUYD�FXHQWD�FRQ�WUHV�

]RQDV� Q~FOHR� TXH�FXEUHQ�����KD�� ODV�FXDOHV�SURWHJHQ� ODV�]RQDV�GHO�HFRVLVWHPD�

FRQ� XQ� DOWR� JUDGR� GH�FRQVHUYDFLyQ��DVt� FRPR�FRQ����iUHDV�GH�DPRUWLJXDPLHQWR�

TXH�VXPDQ����KD��81$0��������/RW�HW�DO���������)LJXUD�������
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)LJXUD������0DSD�GHO�FDPSXV�FHQWUDO�GH�&LXGDG�8QLYHUVLWDULD�\�VXV�OtPLWHV��HQ�EODQFR���OD�
]RQD� Q~FOHR� GH� SDWULPRQLR� FXOWXUDO� �HQ� DPDULOOR��� ODV� WUHV� ]RQDV� Q~FOHR� �HQ� URMR�� \� ODV�
]RQDV�GH�DPRUWLJXDPLHQWR��HQ�D]XO��GH�OD�5HVHUYD�(FROyJLFD�GHO�3HGUHJDO�GH�6DQ�ÈQJHO��
)XHQWH��6(5(36$��������
�

/D� 5(36$� VH�HQFXHQWUD� URGHDGD�GH� OD�SUHVLyQ�GH�XQ�FUHFLPLHQWR�XUEDQR�

�/RW� \� &DPDUHQD�� ������ /RW� HW� DO��� �������(Q�HVWD�]RQD�VH�KDQ� UHJLVWUDGR������

HVSHFLHV�QDWLYDV�HQWUH� ODV�GLIHUHQWHV� IRUPDV�GH�YLGD�\�����HVSHFLHV�H[yWLFDV��GH�

ODV�FXDOHV����FRUUHVSRQGHQ�D�SODQWDV� �=DPEUDQR�HW�DO���������6(5(36$���������

�
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(Q�HO� FDVR�GH� ORV�DQLPDOHV�VH�KDQ�UHJLVWUDGR�FRPR�LPSRUWDQWHV�D�$SKLV�JRVV\SLL�

�+HPLSWHUD�� $SKLGLGDH��� *DVWURWKULSV� WHUUHVWULV� �7K\VDQRSWHUD�� 3ODHRWKULSLGDH���

0RFKORULEDWXOD�VS�� �$UDFKQLGD��$FDUL��0RFKOR]HWLGDH��\�6SKHQDULXP�SXUSXUDVFHQV�

�2UWKRSWHUD��3\UJRPRUSKLGDH���DVt�FRPR�DO�FRQHMR�FDVWHOODQR��6\OYLODJXV�IORULGDQXV�

\�DO�WODFXDFKH�QRUWHxR��'LGHOSKLV�YLUJLQLDQD��&DQR�6DQWDQD������E��5LRV�&DVDQRYD�

\� &DQR�6DQWDQD�� ������� 3RU� VX� ODGR�� HQWUH� ODV� SODQWDV� GRPLQDQWHV� GHVWDFDQ�

%XGGOHMD� SDUYLIORUD� \� %�� FRUGDWD� �6FURSKXODULDFHDH��� %XUVHUD� FXQHDWD�

�%XUVHUDFHDH���(\VHQKDUGWLD�SRO\VWDFK\D��)DEDFHDH��\�)UD[LQXV�XKGHL��2OHDFHDH��

�&DVWLOOR�$UJ�HUR�HW�DO����������

� �

������6LVWHPD�GH�HVWXGLR��

%XGGOHMD�FRUGDWD�HVWi�UHSUHVHQWDGD�SRU�iUEROHV�\�DUEXVWRV��TXH�PLGHQ�HQWUH���\����

P�GH�DOWR��WLHQH�KRMDV�DODUJDGDV�\�SXEHVFHQWHV�TXH�PLGHQ�GH���D����FP�GH�ODUJR�\�

����D������FP�GH�DQFKR� �)LJXUD������� \�FXHQWD�FRQ�LQIORUHVFHQFLDV�GLVSXHVWDV�HQ�

JUDQGHV�SDQtFXODV�TXH�OOHJDQ�D�PHGLU�GH����D����FP�GH�ODUJR��9DUJDV���������6H�

UHFRQRFHQ�GRV�VXEHVSHFLHV��%�� FRUGDWD�VVS��FRUGDWD�\�%��FRUGDWD�VSS��RYDQGHQVL�

�1RUPDQ���������

6XV�IORUHV�VRQ�WHWUiPHUDV��DPDULOODV�R�EODQFDV��FRQ�XQD�FRUROD�TXH�PLGH�GH�

��D���PP�GH�ODUJR��HQ�WDQWR�TXH�VX�IUXWR�HV�RYRLGH�GH�����D���PP�GH�ODUJR�\�FRQ�

XQ�GLiPHWUR�GH�����D���PP� �9DUJDV��������3pUH]�&DOL[���������/DV�VHPLOODV�TXH�

SURGXFH� HVWD� HVSHFLH� VRQ� DODGDV� \� SHTXHxDV�� SXHVWR� TXH� OOHJDQ� D� PHGLU� GH�
�
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���������� PP� GH� ODUJR� \� ����� PP� GH� DQFKR� \� VRQ� SURGXFLGDV� HQ� JUDQGHV�

FDQWLGDGHV��*RQ]iOH]�=HUWXFKH�HW�DO����������

(O�SHULRGR�GH�IORUDFLyQ�GHO�WHSR]iQ�LQLFLD�D�ILQDOHV�GH�YHUDQR�\�SULQFLSLRV�GH�

RWRxR��HQ� ORV�PHVHV�GH�MXQLR�\�QRYLHPEUH��FRQ�XQ�SLFR�GH�IORUDFLyQ�HQ�HO�PHV�GH�

MXQLR�� PLHQWUDV� TXH� OD� PDGXUDFLyQ� GH� IUXWRV� WLHQH� OXJDU� D� ILQDOHV� GH� RWRxR�

�&pVDU�*DUFtD��������*RQ]iOH]�=HUWXFKH�HW�DO����������

�

�

)LJXUD������$VSHFWR�GH�%XGGOHMD�FRUGDWD�HQ�OD�5(36$��)RWR��0��4XLWHULR�3pUH]��
�
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%XGGOHMD�FRUGDWD�HV�XQD�HVSHFLH�QDWLYD�OD�FXDO�FXHQWD�FRQ�XQD�LPSRUWDQFLD�

HQ� OD�5(36$�DO�GHVWDFDU�FRPR�XQD�HVSHFLH�SHUHQQH�GRPLQDQWH��&DVWLOOR�$UJ�HUR�

HW�DO����������TXH�FRQWULEX\H�FRQ�������GH�SURGXFFLyQ�SULPDULD�QHWD�DpUHD��331$��

HQ�WpUPLQRV�GH�HQHUJtD�HQ�HVWH�HFRVLVWHPD��&DQR�6DQWDQD������D���

�

������2QWRJHQLD��GHVDUUROOR��GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�

&RQ�HO� ILQ�GH�REVHUYDU�HO�GHVDUUROOR�GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV��TXH�HQ�HVWH�

WUDEDMR� GHQRPLQDUHPRV� RQWRJHQLD�� D� QLYHO� LQGLYLGXDO� \� D� QLYHO� SDQtFXOD� VH�

VHOHFFLRQDURQ�\�PDUFDURQ����LQGLYLGXRV�GH�%��FRUGDWD�HO���GH�VHSWLHPEUH�GH������

GLVWULEXLGRV�HQ�ODV�iUHDV�YHUGHV�GH�ODV�LQVWDODFLRQHV�GH�OD�)DFXOWDG�GH�&LHQFLDV�\�

HQ� ODV� iUHDV� RFXSDGDV� SRU� ODV� ]RQDV� GH� DPRUWLJXDPLHQWR� $�� �&LUFXLWR�

([WHULRU�3RUFLyQ� 1RUWH�� \� $�� �&LUFXLWR� ([WHULRU�3RUFLyQ� 6XU�� GH� OD� 5(36$�� /RV�

iUEROHV� IXHURQ� VH[DGRV� GXUDQWH� HO� PXHVWUHR�� WRPDQGR� HQ� FXHQWD� ODV�

FDUDFWHUtVWLFDV� GH� ODV� IORUHV� TXH� \D� VH� HQFRQWUDEDQ� SUHVHQWHV� HQ� ODV�GLIHUHQWHV�

SDQtFXODV�� VL� HO� iUERO� SUHVHQWDED� IORUHV� VHFDV� Vp� VH[R� FRPR� PDVFXOLQR� \� VL�

SUHVHQWDED� IUXWRV� Vp� FRQVLGHUR� IHPHQLQR��VLQ�HPEDUJR��D� WUHV�iUEROHV�QR�VH� OHV�

SXGR� UHJLVWUDU� HO� VH[R� GHELGR� D� OD� SpUGLGD� GH� ODV� HVWUXFWXUDV� UHSURGXFWLYDV� SRU�

SRGDV�OOHYDGDV�D�FDER��DMHQDV�DO�SUR\HFWR���

(Q� FDGD� iUERO� VH� VHOHFFLRQDURQ� \� PDUFDURQ� WUHV� SDQtFXODV� SDUD� XQ�

VHJXLPLHQWR� GLDULR� D� VX� FUHFLPLHQWR� \� DO� Q~PHUR� GH� HVWUXFWXUDV� IORUDOHV� TXH�

SRUWDEDQ��GH�PDQHUD�TXH�VH�KL]R�HO�VHJXLPLHQWR�GH�XQ�WRWDO�GH����SDQtFXODV��3RU�
�
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FDGD�SDQtFXOD�VH�PDUFDURQ�WUHV�ERWRQHV�IORUDOHV�SDUD�XQ�VHJXLPLHQWR�GLDULR�GH�VX�

GHVDUUROOR� SDUD� FRQRFHU� VX� GXUDFLyQ�� WDPDxR� \� PRUIRORJtD�\�FRORUDFLyQ�KDVWD� OD�

HWDSD�GH� IORU�PDGXUD� �HQ�HO� FDVR�GH� ODV� IORUHV�PDVFXOLQDV��\�IUXWR�PDGXUR��HQ�HO�

FDVR�GH�ODV�IORUHV�IHPHQLQDV����

(O� ��� GH� VHSWLHPEUH� GH� ����� VH� UHDOL]y� OD� SULPHUD� REVHUYDFLyQ� \� SRU�

FRQVLJXLHQWH� HO� SULPHU� PDUFDMH� GH� ERWRQHV�� VLHQGR�HO�~OWLPR�GtD�GH�REVHUYDFLyQ�

UHJLVWUDGR�HO���GH�QRYLHPEUH�GH�������GtD�GRQGH�VH�GHWHFWy�TXH�ORV�~OWLPRV�IUXWRV�

PDGXURV�VH�WRUQDURQ�IUXWRV�VHQLOHV����

6H�UHDOL]DURQ�SUXHEDV�GH�W�GH�6WXGHQW�SDUD�GDWRV�FRQ�GLVWULEXFLyQ�QRUPDO�\�

SUXHEDV�GH�8�0DQQ�:KLWQH\�SDUD�GDWRV�FX\D�GLVWULEXFLyQ�QR�UHVXOWy�QRUPDO��HVWR�

FRQ�HO�REMHWLYR�GH�FRPSDUDU�HO�WLHPSR�GH�GXUDFLyQ�\�HO�WDPDxR�GH�ODV�HVWUXFWXUDV�

HQWUH� VH[RV�� (VWDV� SUXHEDV� IXHURQ� UHDOL]DGDV� HQ� HO� SURJUDPD� 5� YHUVLyQ�

���������������5�&RUH�7HDP���������

�

������)HQRORJtD��

(Q� HO� VHJXLPLHQWR� GH� OD� IHQRORJtD� IROLDU� \� UHSURGXFWLYD� GH� OD� HVSHFLH�� VH�

PRQLWRUHDURQ����LQGLYLGXRV�IHPHQLQRV�\����PDVFXOLQRV�HQ�XQ�iUHD�GH���KD�GHQWUR�

GH� OD�=RQD�1~FOHR�3RQLHQWH�GH�OD�5(36$��3DUD�SRGHU�REVHUYDU�FyPR�OD�FRSD�GH�

ORV� LQGLYLGXRV� VH� FXEUH� GH� KRMDV� \�HVWUXFWXUDV� UHSURGXFWLYDV�HQ�GLVWLQWDV�HWDSDV�

IHQROyJLFDV�� DVt� FRPR� VX� FDUJD� GH� IORUHV� \� IUXWRV� SUHVHQWHV� HQ� OD� FRSD�� VH�
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UHDOL]DURQ� YLVLWDV� PHQVXDOHV� HQ� OD� pSRFD� GH� VHFDV� HQWUH� GLFLHPEUH� GH� ����� \�

PD\R� GH� ������ DVt� FRPR� YLVLWDV� TXLQFHQDOHV� HQ� OD� pSRFD� GH� OOXYLDV� GH� MXQLR� D�

QRYLHPEUH�GH�������3DUD�HOOR��VH�FRQVLGHUy�FRPR�HO������D�OD�FRSD�DUEyUHD�TXH�

FRUUHVSRQGLy� D� OD� FDUJD� GH� KRMDV�� IORUHV� \� IUXWRV� SUHVHQWHV�� $� SDUWLU� GH� HVWD�

FRQVLGHUDFLyQ� VH� HVWLPy� HO� SRUFHQWDMH� GH� FRSD� FXELHUWD� HQ� ORV� ��� iUEROHV�� (O�

SRUFHQWDMH�WRWDO�GH�FRSD�FXELHUWD�VH�FDWHJRUL]y�HQ�HO�SRUFHQWDMH�FRUUHVSRQGLHQWH�D�

HVWUXFWXUDV�IROLDUHV�\�HO�FRUUHVSRQGLHQWH�D�HVWUXFWXUDV�UHSURGXFWLYDV��(O�SRUFHQWDMH�

GH�KRMDV�HQ�OD�FRSD�GH�ORV�iUEROHV�VH�GLYLGLy�HQ�KRMDV�MyYHQHV��PDGXUDV�\�VHQLOHV��

PLHQWUDV� TXH� HO� SRUFHQWDMH�GH�HVWUXFWXUDV� UHSURGXFWLYDV�VH�GLYLGLy�HQ�ERWyQ�� IORU�

MRYHQ�� IORU�HQ�DQWHVLV��IUXWR�PDGXUR�\�HVWUXFWXUDV�VHQLOHV��/DV�HWDSDV�GH�ODV�KRMDV�

VH�GLIHUHQFLDURQ�SRU�VX�WDPDxR�\�R�VX�FRORU��ODV�KRMDV�MyYHQHV�VH�LGHQWLILFDEDQ�SRU�

XQ�WDPDxR�GH�HQWUH�ORV���D����FP�\�XQ�FRORU�YHUGH�FODUR��ODV�KRMDV�PDGXUDV�SRU�XQ�

WDPDxR�GH����D����FP�\�XQ�FRORU�YHUGH�RVFXUR�� \� ODV�KRMDV�VHQLOHV�SRU�XQ�FRORU�

DPDULOOR�FDIp�� PLHQWUDV� TXH� ODV� IDVHV� IHQROyJLFDV� UHSURGXFWLYDV� VH� GLIHUHQFLDURQ�

FRQ�ODV�FDUDFWHUtVWLFDV�UHJLVWUDGDV�D�SDUWLU�GH�OR�REVHUYDGR�HQ�HO�GHVDUUROOR�GH�ODV�

HVWUXFWXUDV�UHSURGXFWLYDV��0pWRGRV��������

&RQ�ORV�GDWRV�REWHQLGRV�GH�SRUFHQWDMH�VH�UHDOL]DURQ�SUXHEDV�GH�HVWDGtVWLFD�

FLUFXODU��/RV�GDWRV�REWHQLGRV�VH�WUDQVIRUPDURQ�D�GDWRV�FLUFXODUHV�\�VH�FRQVLGHUDURQ�

ORV� VXSXHVWRV� SDUD� UHDOL]DU� XQD� SUXHED� SDUDPpWULFD�� GRQGH� ORV� GDWRV� PXHVWUDQ�

XQD� GLVWULEXFLyQ� GH� YRQ� 0LVHV�� VX� SDUiPHWUR� GH� FRQFHQWUDFLyQ� ��ࣀ� HV� LJXDO� HQ�

DPEDV�PXHVWUDV�\ࣀ��HV� OR�VXILFLHQWHPHQWH�JUDQGH��ࣀ�!����=DU��������3pUH]�%RWH��
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������� $� ORV� GDWRV� TXH� FXPSOtDQ� FRQ� ORV� VXSXHVWRV� VH� OHV� DSOLFy� XQD� SUXHED�

SDUDPpWULFD�GH�:DWVRQ�:LOOLDPV�SDUD�GRV�PXHVWUDV��PLHQWUDV�TXH�HQ�HO� FDVR�GH�

ORV� GDWRV� TXH� QR� FXPSOtDQ� FRQ� ORV� VXSXHVWRV�� VH� OHV� DSOLFy� XQD� SUXHED� QR�

SDUDPpWULFD� GH� 8�� GH� :DWVRQ� SDUD� GRV� PXHVWUDV� �=DU�� ������� 6H� UHDOL]DURQ�

JUiILFDV� SDUD� FRPSDUDU� HO� SRUFHQWDMH� GH� FREHUWXUD�GH� ODV� IDVHV� IHQROyJLFDV�TXH�

FRPSDUWHQ�DPERV�VH[RV��

������6LVWHPD�VH[XDO�

3DUD�GHWHUPLQDU�OD�YDULDFLyQ�PRUIROyJLFD�IORUDO�LQWUD�LQGLYLGXR�\�HQWUH�LQGLYLGXRV�VH�

WRPDURQ� ��� iUEROHV� TXH� VH� VHOHFFLRQDURQ� HQ� OD� =RQD� 1~FOHR� 3RQLHQWH� GH� OD�

5(36$�� (O� PXHVWUHR� SDUD� GHWHUPLQDU� OD� YDULDFLyQ� PRUIROyJLFD� IORUDO� HQWUH�

LQGLYLGXRV� VH� UHDOL]y� PHGLDQWH� OD� VHOHFFLyQ� GH� ��� iUEROHV� PDVFXOLQRV� \� ���

IHPHQLQRV�DO�D]DU�\�GH�HOORV�VH�HOLJLHURQ�GH�PDQHUD�DOHDWRULD�WUHV�SDQtFXODV�\�SRU�

FDGD�SDQtFXOD�VH� UHFROHFWDURQ� WUHV� IORUHV�DO�D]DU�� WHQLHQGR�DVt�XQ� WRWDO�GH�QXHYH�

IORUHV�SRU�LQGLYLGXR��\������IORUHV�HQ�WRWDO��

3RU�RWUR�ODGR��SDUD�GHWHUPLQDU�OD�YDULDFLyQ�PRUIROyJLFD�IORUDO�LQWUD�LQGLYLGXR��

VH�VHOHFFLRQDURQ�DO�D]DU�VHLV�iUEROHV�PDVFXOLQRV�\�VHLV�IHPHQLQRV�\��SRU�FDGD�XQR��

VH� VHOHFFLRQDURQ� WUHV� SDQtFXODV� \� VH� UHFROHFWDURQ� WUHV� IORUHV� SRU� FDGD� XQD��

WHQLHQGR�QXHYH�IORUHV�SRU�LQGLYLGXR��\�����IORUHV�HQ�WRWDO���

6H�REWXYLHURQ�����IORUHV�UHFROHFWDGDV�SDUD�ORV�GRV�PXHVWUHRV�GH�YDULDFLyQ�

PRUIROyJLFD� IORUDO��&DGD� IORU� VH�FRORFy�HQ�XQ�HQYDVH�FRQ�DOFRKRO�DO�����SDUD�VX�

�

ÃÃ�



�

�

FRQVHUYDFLyQ��(Q�HO� ODERUDWRULR�FRQ�D\XGD�GH�XQD�DJXMD�GH�GLVHFFLyQ�VH�DEULHURQ�

ORQJLWXGLQDOPHQWH�HQ� OD�SDUWH�PHGLD�SDUD�SRGHU�REVHUYDU� OD� IORU� FRPSOHWD�EDMR�HO�

PLFURVFRSLR�HVWHUHRVFySLFR��HVWLJPD��HVWLOR��RYDULR��ILODPHQWRV��\�DQWHUDV��6H�PLGLy�

OD�ORQJLWXG�GHO�DQGURFHR��HVWDPEUH��GHVGH�OD�DQWHUD�KDVWD�OD�EDVH�GHO�ILODPHQWR��\�

GHO� JLQHFHR� �HVWLJPD��HVWLOR�\�RYDULR���DVt� FRPR�HO�GLiPHWUR�GH� ODV�DQWHUDV�\�GHO�

HVWLJPD��)LJXUD�������

6H�KLFLHURQ�$QGHYDV�DQLGDGRV�SDUD�REVHUYDU�HO�HIHFWR�GH�OD�SDQtFXOD�\�GHO�

LQGLYLGXR�VREUH�FDGD�UDVJR�IORUDO��DQGURFHR��JLQHFHR��HVWLJPD�\�DQWHUD��VHSDUDQGR�

ORV�GDWRV�HQWUH�iUEROHV�PDVFXOLQRV�\�IHPHQLQRV��$VLPLVPR��VH�UHDOL]y�XQ�$QGHYD�

GH� GRV� YtDV� SDUD� REVHUYDU� OD� YDULDFLyQ� TXH� H[LVWH� HQ� ORV� UDVJRV� FRPSDUWLGRV�

�DQGURFHR�\�JLQHFHR��GH�ODV�IORUHV�PDVFXOLQDV�\�IHPHQLQDV��

�

����9LVLWDQWHV�IORUDOHV�

������9DULDFLyQ�GLXUQD�GH�ORV�YLVLWDQWHV�IORUDOHV��3DUD�GHWHUPLQDU�OD�YDULDFLyQ�GXULQD�

GH�OD�DFWLYLGDG�GH�ORV�YLVLWDQWHV�IORUDOHV��HQ�XQ�FLFOR�GH����K�VH�UHDOL]y�OR�VLJXLHQWH��

6H�VHOHFFLRQDURQ�VHLV� LQGLYLGXRV��FXDWUR�PDVFXOLQRV� �$�,��$�,,,��$�9�\�$�9,��\�GRV�

IHPHQLQRV� �$�,,� \� $�,9��� TXH� VH� HQFRQWUDED� HQ� VX� SLFR� GH� IORUDFLyQ� HQ� DQWHVLV�

GHQWUR�GH� ODV� LQVWDODFLRQHV�GH�OD�)DFXOWDG�GH�&LHQFLDV��81$0��6H�EXVFy�WHQHU�HO�

PLVPR�Q~PHUR�GH�iUEROHV� IHPHQLQRV�\�PDVFXOLQRV�� LGHQWLILFiQGRORV�FRQ�EDVH�HQ�

VXV�IORUHV��SHUR�XQR�LGHQWLILFDGR�LQLFLDOPHQWH�FRPR�IHPHQLQR�UHVXOWy�VHU�PDVFXOLQR�
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DO� FRUURERUDU� VX� VH[R� DO� ILQDO� GH� OD� pSRFD� UHSURGXFWLYD�� GDGR� TXH� QR� SUHVHQWy�

IUXWRV�FRPR�~OWLPD�IDVH�IHQROyJLFD��

�

�
)LJXUD������2EVHUYDFLyQ�\�PHGLFLyQ�GH�OD�ORQJLWXG�GHO��JLQHFHR��HVWLJPD��(WJ���HVWLOR��(WO��\�
RYDULR� �2YU���� \� HVWDPEUHV� �DQWHUD� �$QW�� \� ILODPHQWR� �)OP��� HQ� IORUHV�$�� IHPHQLQDV� \�%��
PDVFXOLQDV�� &��0HGLFLyQ�GHO� GLiPHWUR�GHO� HVWLJPD�\�GH� ODV�DQWHUDV�HQ� IORUHV�GH�DPERV�
VH[RV���

�

(VWRV�iUEROHV�VH�YLVLWDURQ�HQ�XQ�SHULRGR�GH����K��GLYLGLGRV�HQ�GRV�ODSVRV�GH�

���K�FDGD�XQR��(QWUH�ODV�������K�GHO����GH�VHSWLHPEUH�GH������\�ODV������K�GHO�GtD�

VLJXLHQWH� ���� GH� VHSWLHPEUH�� VH� UHDOL]DURQ� ODV� REVHUYDFLRQHV� GH� YLVLWDQWHV�

QRFWXUQRV��HQ�WDQWR�TXH�GH������D�������K�GHO����GH�VHSWLHPEUH�GHO�PLVPR�DxR�VH�
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UHJLVWUDURQ� ORV� YLVLWDQWHV� GLXUQRV�� 3DUD� HOOR�� VH� UHJLVWUy� OD� IUHFXHQFLD� GH� YLVLWDV�

UHDOL]DGDV� SRU� GLIHUHQWHV� PRUIRHVSHFLHV� D� ODV� IORUHV� GH� FXDWUR� SDQtFXODV�

VHOHFFLRQDGDV� H[SURIHVR� SDUD� HOOR� HQ� FDGD� iUERO� VHOHFFLRQDGR�� /DV� FXDWUR�

SDQtFXODV� IRFDOHV� GH� FDGD� iUERO� VH� REVHUYDURQ� GXUDQWH� �� PLQ� FDGD� KRUD� GHO�

SHULRGR� GH� UHJLVWUR�� 6H� UHJLVWUy� HO� Q~PHUR� GH� YLVLWDV� REVHUYDGDV� HQ� �� PLQ�� DVt�

FRPR�OD�PRUIRHVSHFLH�TXH�ODV�OOHYDED�D�FDER���(VWDV�REVHUYDFLRQHV�VH�UHDOL]DURQ�

FRQ� OD�D\XGD�GH�FLQFR�SHUVRQDV�� OR�TXH�SHUPLWLy�TXH�FDGD�iUERO�IXHUD�REVHUYDGR�

SRU�XQD�SHUVRQD���

6LPXOWiQHDPHQWH�� FDGD� ��� PLQ� VH� UHJLVWUy� OD� WHPSHUDWXUD� \� OD� KXPHGDG�

UHODWLYD�FRQ�GRV�WHUPRKLJUyPHWURV��ORFDOL]DGRV�HQ�GRV�]RQDV�GLIHUHQWHV�FHUFDQDV�D�

ORV�VLWLRV�GRQGH�VH�XELFDEDQ�ORV�iUEROHV�VHOHFFLRQDGRV��

3DUD�HYDOXDU�VL�OD�IUHFXHQFLD�GH�YLVLWDV�GH�FDGD�JUXSR�GH�YLVLWDQWHV�GHSHQGH�

GHO� VH[R� GH� ODV� IORUHV� YLVLWDGDV�� VH� KLFLHURQ� SUXHEDV� GH� ML� FXDGUDGD� SDUD� FDGD�

JUXSR�REVHUYDGR�\�SDUD�ODV�HVSHFLHV�PiV�DEXQGDQWHV��/DV�IUHFXHQFLDV�HVSHUDGDV�

VH� FDOFXODURQ� FRQ� XQ� PRGHOR� ���� �iUEROHV� PDVFXOLQRV�iUEROHV� IHPHQLQRV��� 3DUD�

REVHUYDU�FyPR�HVWiQ�DVRFLDGDV� ODV�YLVLWDV�GH�ORV�LQGLYLGXRV�FRQ�OD�WHPSHUDWXUD�\�

KXPHGDG�UHJLVWUDGD�VH�UHDOL]DURQ�SUXHEDV�GH�FRUUHODFLyQ�GH�6SHDUPDQ��

�
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������ 'LYHUVLGDG� \� FRPSRVLFLyQ� GH� ORV� YLVLWDQWHV� IORUDOHV�� $� ILQ� GH� YHULILFDU� OD�

GLYHUVLGDG� \� FRPSRVLFLyQ� GH� ORV� YLVLWDQWHV� IORUDOHV� GH� %�� FRUGDWD� GH� PDQHUD�

IUHFXHQWH�\�HQ�KRUDULRV�GLVWLQWRV�� VH�KLFLHURQ� UHJLVWURV�HQWUH�GLFLHPEUH�GH������\�

QRYLHPEUH�GH������GH�ODV�HVSHFLHV�TXH�YLVLWDQ�ODV�IORUHV�HQ�pSRFD�GH�DQWHVLV��6H�

KL]R� HO� UHJLVWUR� TXH� LQFOX\H� OD� GHVFULSFLyQ� GHO� HVSpFLPHQ� SDUD� VX� SRVWHULRU�

LGHQWLILFDFLyQ�� OD� IHFKD�\�KRUD�HQ� OD�TXH�VH�REVHUYy��DVt� FRPR�GHO�VH[R�GHO�iUERO�

YLVLWDGR��

� /RV�HVSHFtPHQHV�YLVLWDQWHV�FROHFWDGRV�VH�GHWHUPLQDURQ�DO�QLYHO�WD[RQyPLFR�

PiV� ILQR� SRVLEOH� FRQ� D\XGD� GH� H[SHUWRV�� &RQ� ORV� GDWRV� UHFDEDGRV�� WDQWR�HQ�HO�

SHULRGR� GH� GLFLHPEUH� GH� ����� D� QRYLHPEUH� GH� ������ FRPR� HQ� ORV� UHJLVWURV�

UHDOL]DGRV�HQ�OD�VHFFLyQ�������VH�UHDOL]y�XQD�OLVWD�GH�YLVLWDQWHV�IORUDOHV�HQ�iUEROHV�

GH�DPERV�VH[RV��6H�FRPSDUy�OD�FRPSRVLFLyQ�GH�DQLPDOHV�YLVLWDQWHV�HQWUH�iUEROHV�

GH� GLVWLQWR� VH[R� PHGLDQWH� ORV� tQGLFHV� GH� VLPLOLWXG� FXDOLWDWLYD� GH� -DFFDUG� \�

6|UHQVHQ�D�QLYHO�GH�RUGHQ��.UHEV���������

�
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������2QWRJHQLD��GHVDUUROOR��GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�

6H� REVHUYDURQ� RFKR� HWDSDV� IHQROyJLFDV� GH� ODV� HVWUXFWXUDV� UHSURGXFWLYDV� GH�%��

FRUGDWD�� HVWDV� VH� GHVFULELHURQ�D�SDUWLU�GH�QXHYH�iUEROHV��GH� ORV�FXDOHV�FLQFR�VH�

UHJLVWUDURQ� FRPR�PDVFXOLQRV�\�FXDWUR�FRPR� IHPHQLQRV�� ODV�FXDOHV� IXHURQ��ERWyQ�

MRYHQ��ERWyQ�DYDQ]DGR��IORU�MRYHQ��IORU�PDGXUD�\�IORU�VHQLO�SDUD�iUEROHV�IHPHQLQRV�\�

PDVFXOLQRV�� PLHQWUDV� TXH�� SDUD� iUEROHV� IHPHQLQRV�� VH� UHJLVWUDURQ� ODV� HWDSDV�

IHQROyJLFDV�GH� IUXWR� MRYHQ�� IUXWR�PDGXUR�\�IUXWR�VHQLO��)LJXUD�������/D�REVHUYDFLyQ�

GH� OD� GXUDFLyQ� GH� ODV� HVWUXFWXUDV� UHSURGXFWLYDV� VH� UHDOL]y� KDVWD� OD� IHQRIDVH� GH�

IUXWRV� PDGXURV�� HQ� HO� FDVR� GH� ORV� LQGLYLGXRV� IHPHQLQRV�� PLHQWUDV� TXH� SDUD� ORV�

LQGLYLGXRV� PDVFXOLQRV�� HO� VHJXLPLHQWR� FXOPLQy� KDVWD� TXH� ODV� IORUHV� VHQLOHV�

SUHVHQWDURQ� XQD� FRORUDFLyQ� FDIp� HQ� VX� WRWDOLGDG� \� VH� HQFRQWUDUDQ� VHFDV� �7DEOD�

������GH� OD�PLVPD�PDQHUD��HO� WDPDxR�GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�VH�UHJLVWUy�

SDUD� LQGLYLGXRV�PDVFXOLQRV�KDVWD� OD� IHQRIDVH�GH�IORU�VHQLO��PLHQWUDV�TXH��SDUD�ORV�

IHPHQLQRV�� VH� UHDOL]y� KDVWD� HO� ILQDO� GH� OD� HWDSD�GH� IUXWR�PDGXUR� �7DEOD�������/D�

GXUDFLyQ� GH� ODV� HVWUXFWXUDV� GLILHUH� VLJQLILFDWLYDPHQWH� HQ� OD� HWDSD� GH� ERWyQ�

DYDQ]DGR�\�IORU�VHQLO��\�HO�WDPDxR�GLILHUH�HQ�OD�HWDSD�GH�IORU�MRYHQ�\�HQ�DQWHVLV���

(O�ERWyQ� MRYHQ�VH�FDUDFWHUL]y�SRU� WHQHU�XQD� IRUPD�FLUFXODU�X�RYDODGD�\�XQ�

FRORU�YHUGH�FODUR��)LJXUD����D���HO�FXDO�PLGLy�HQ�SURPHGLR�HQWUH�DPERV�VH[RV������

�������PP�GH�GLiPHWUR��Q� �����\�GXUy�������������GtDV��G���Q� ������GXUDQWH�HVWD�
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HWDSD� QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�VH[RV�HQ�HO� WDPDxR�\� OD�

GXUDFLyQ��

�
7DEOD������'XUDFLyQ� �GtDV���H�H��� UDQJR�HQWUH�SDUpQWHVLV��GH�ODV�IDVHV�IHQROyJLFDV�GH�ODV�
HVWUXFWXUDV� UHSURGXFWLYDV� PDVFXOLQDV� \� IHPHQLQDV� GH� %�� FRUGDWD�� /HWUDV� GLIHUHQWHV�
GHQRWDQ�GLIHUHQFLDV� VLJQLILFDWLYDV� FRQ�3� ������� �SUXHED�GH� W� R� GH�8��� Q�  �HO� Q~PHUR�GH�
HVWUXFWXUDV�UHSURGXFWLYDV�XQLWDULDV��1$��QR�DSOLFD���
�
)DVH� 0DVFXOLQRV� )HPHQLQRV�

'XUDFLyQ�
�GtDV���H�H��

Q� 'XUDFLyQ��
�GtDV���H�H��

Q�

%RWyQ�MRYHQ�� �����������D������� ��� �����������D������� ���
%RWyQ�DYDQ]DGR� �����������D������� ��� �����������E������� ���
)ORU�MRYHQ�� �����������D������� ��� �����������D������� ���
)ORU�HQ�DQWHVLV�� �����������D������� ��� �����������D������� ���
)ORU�VHQLO�� �����������D������� ��� �����������E������� ���
)UXWR�MRYHQ�� 1$� � ������������������ ���
)UXWR�PDGXUR� 1$� � ������������������� ���
�

7DEOD������'LiPHWUR��PP���H�H���GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�PDVFXOLQDV�\�IHPHQLQDV�
HQ�GLIHUHQWHV�IHQRIDVHV�GH�%��FRUGDWD��/HWUDV�GLIHUHQWHV�GHQRWDQ�GLIHUHQFLDV�VLJQLILFDWLYDV�
FRQ� 3� �� ����� �SUXHED� GH� W� R� GH�8��� Q� GHQRWD� HO� Q~PHUR� GH� HVWUXFWXUDV� UHSURGXFWLYDV�
XQLWDULDV��1$��QR�DSOLFD��(QWUH�SDUpQWHVLV�VH�PXHVWUD�HO�UDQJR�GH�YDORUHV��
�
)DVH� 0DVFXOLQRV� � )HPHQLQRV� �
� 'LiPHWUR�

�PP���H�H��
Q� 'LiPHWUR�

�PP���H�H��
Q�

%RWyQ�MRYHQ�� ���������������������D� ��� ���������������������D� ���
%RWyQ�DYDQ]DGR� ���������������������D� ��� ���������������������D� ���
)ORU�MRYHQ�� ���������������������D� ��� ���������������������E� ���
)ORU�HQ�DQWHVLV�� ���������������������D� ��� ���������������������E� ���
)ORU�VHQLO�� ���������������������D� ��� ���������������������D� ���
)UXWR�MRYHQ�� 1$� � ���������������������� ���
)UXWR�PDGXUR� 1$� � ���������������������� ���

�
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)LJXUD�����)DVHV�GH�OD�RQWRJHQLD�GH�ODV�HVWUXFWXUDV�UHSURGXFWLYDV�GH�%��FRUGDWD��D��%RWyQ�
MRYHQ�� FLUFXODU� YHUGH��E��%RWyQ�DYDQ]DGR�� FXDGUDGR�DPDULOOR��F��)ORU�PDVFXOLQD�MRYHQ��G��
)ORU�PDVFXOLQD�HQ�DQWHVLV��H��)ORU�PDVFXOLQD�VHQLO��I��)ORU�IHPHQLQD�MRYHQ��J��)ORU�IHPHQLQD�
HQ�DQWHVLV��K��)ORU�IHPHQLQD�VHQLO�� L��)UXWR�MRYHQ��M��)UXWR�PDGXUR��N��)UXWR�VHQLO��)RWRV��0��
4XLWHULR�3pUH]��

�

6H�FRQVLGHUy�XQ�ERWyQ�DYDQ]DGR�FXDQGR�HVWH�FDPELy�GH� IRUPD�FLUFXODU�D�

FXDGUDGD�\�GH�FRORU�YHUGH�D�DPDULOOR��)LJXUD����E���HO�FXDO�PLGLy�HQ�SURPHGLR�HQWUH�

�
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DPERV�VH[RV�������������PP��Q� �����GH�GLiPHWUR��HQ�HVWD�IDVH�QR�VH�HQFRQWUDURQ�

GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� HO� WDPDxR�� SRU� VX� SDUWH�� VH�HQFRQWUDURQ�GLIHUHQFLDV�

VLJQLILFDWLYDV� HQ� OD� GXUDFLyQ�� VLHQGR� ������ PD\RU� OD� GXUDFLyQ� HQ� iUEROHV�

PDVFXOLQRV��W� �������J�O�� �����3� ��������7DEOD�������'HELGR�D�TXH�HO�VH[R�GH�ORV�

iUEROHV�QR�VH�SXGR�GHILQLU�KDVWD� OD�HWDSD�GH� IORU�\�IUXWR��QR�VH�SXGLHURQ�UHJLVWUDU�

GLIHUHQFLDV� HQWUH� VH[RV� HQ� OD� PRUIRORJtD� HQ� HVWDV� GRV� IDVHV� GH� ODV� HVWUXFWXUDV�

UHSURGXFWLYDV��

/D� HWDSD� GH� IORU� MRYHQ� LQLFLD�FRQ� OD�DSHUWXUD�GH� ORV�SpWDORV��(Q� LQGLYLGXRV�

PDVFXOLQRV� �)LJXUD� ���F�� SUHVHQWy� XQ� FRORU� DPDULOOR� FODUR� HQ� OD� FRUROD�� \� VH�

REVHUYDURQ�FXDWUR�DQWHUDV�GH�FRORU�DPDULOOR�FODUR�GHQWUR�GH�FDGD�IORU��PLHQWUDV�TXH�

HQ� iUEROHV� IHPHQLQRV� �)LJXUD� ���I�� SUHVHQWy� XQ� FRORU� TXH� YDULDED� GH� FUHPD� D�

DPDULOOR� FODUR� HQ� OD� FRUROD�\�HQ�FX\D�SDUWH�FHQWUDO� VH�REVHUYDED�HO�HVWLOR�FRQ�HO�

HVWLJPD�GH�FRORU�YHUGH��HVWD�IDVH�WXYR�XQD�GXUDFLyQ�SURPHGLR�HQWUH�DPERV�VH[RV�

GH�������������G��Q� ������VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�GLiPHWUR�

GH� ODV� IORUHV� MyYHQHV� �:�  � ����� 3�  � �������� Q�  � ����� VLHQGR� ������PD\RU� HO�

WDPDxR�GH�ODV�IORUHV�HQ�ORV�LQGLYLGXRV�PDVFXOLQRV��7DEOD�������SRU�RWUR�ODGR��QR�VH�

HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�GXUDFLyQ���

(Q� OD� HWDSD� GH� IORU� HQ� DQWHVLV� HQ� LQGLYLGXRV� PDVFXOLQRV� �)LJXUD� ���G�� OD�

FRUROD� SRUWDED� XQ� FRORU� DPDULOOR� EULOODQWH� \� XQ� DSUR[LPDGR� GH� ���� GH� HOODV�

PRVWUDEDQ� XQ� FRORU� QDUDQMD� HQ� OD� SDUWH� FHQWUDO� GH� OD� FRUROD�� DOUHGHGRU� GH� ORV�

yUJDQRV� VH[XDOHV�� ORV�HVWDPEUHV�HQ� ODV� IORUHV�HQ�HVWD�HWDSD�PRVWUDURQ�XQ�FRORU�
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DPDULOOR�PiV�EULOODQWH�TXH�HQ�OD�HWDSD�GH�IORU�MRYHQ��HQ�WDQWR�TXH�HQ�ORV�IHPHQLQRV�

�)LJXUD����J��ODV�IORUHV�PRVWUDURQ�XQ�FRORU�QDUDQMD�HQ�OD�SDUWH�LQWHUQD�GH�OD�FRUROD�\�

XQ� FRORU� DPDULOOR�EULOODQWH�HQ� OD�SDUWH�H[WHUQD��\�HO�HVWLJPD�VH�PDQWXYR�GH�FRORU�

YHUGH��HVWD�HWDSD�WXYR�XQD�GXUDFLyQ�SURPHGLR�HQWUH�DPERV�VH[RV�GH��������������

G��Q� ������6H�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�VH[RV�HQ�HO�GLiPHWUR�GH�

ODV� IORUHV�HQ�DQWHVLV��:� �������3� ���������Q� ������GRQGH�ODV�IORUHV�PDVFXOLQDV�

IXHURQ�XQ�������PD\RUHV�HQ�GLiPHWUR��7DEOD�������SRU�RWUR�ODGR��HQ�OD�GXUDFLyQ�GH�

HVWD�HWDSD�QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV��

� /D� HWDSD� GH� IORU� VHQLO� VH� KL]R� SUHVHQWH� HQ� DPERV� VH[RV�� HQ� LQGLYLGXRV�

PDVFXOLQRV��)LJXUD����H��PRVWUDED�XQD�FRUROD�GH�FRORU�QDUDQMD�FDIp��FRQIRUPH�ORV�

GtDV� SDVDURQ�� HO� FRORU�SUHGRPLQDQWH� IXH�HO� FDIp�\� ORV�HVWDPEUHV�SUHVHQWDURQ�XQ�

FDPELR� GH� FRORU� QDUDQMD�FDIp� D� FRPSOHWDPHQWH� FDIp�� 3RU� VX� SDUWH� HQ� ORV�

IHPHQLQRV��)LJXUD����K��VH�REVHUYy�XQD�FRUROD�FRORU�FDIp�\�HO�HVWLJPD�TXH�FDPELy�

D�XQ�FRORU�FDIp�KDVWD� WRUQDUVH�QHJUR��HVWD�HWDSD�PLGLy�HQ�SURPHGLR�HQWUH�DPERV�

VH[RV�������������PP��Q� �������1R�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�

WDPDxR�GH�ODV�IORUHV�VHQLOHV�HQWUH�VH[RV��SRU�RWUR�ODGR��VH�HQFRQWUDURQ�GLIHUHQFLDV�

VLJQLILFDWLYDV�HQ�OD�GXUDFLyQ�GH�HVWD�HWDSD��:� �����3� �������Q� ������7DEOD�������

VLHQGR�������PD\RU�OD�GXUDFLyQ�HQ�iUEROHV�PDVFXOLQRV���

/DV� HWDSDV� GH� IUXWR� MRYHQ�� PDGXUR� \� VHQLO� VRODPHQWH� VH� UHJLVWUDURQ� HQ�

LQGLYLGXRV�IHPHQLQRV��(O�IUXWR�MRYHQ�VH�FDUDFWHUL]y�SRU�XQ�FRORU�YHUGH�RSDFR�\�SRU�

XQD�IRUPD�WULDQJXODU�DSODQDGD��PLGLy�������������PP�\�WXYR�XQD�GXUDFLyQ�GH������
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�� ����� G� �Q�  � ����)LJXUD����L���PLHQWUDV�TXH�HQ�HO� IUXWR�PDGXUR�VH�REVHUYy�XQD�

IRUPD�RYDODGD�\�GH�FRORU�YHUGH�DPDULOOR��PLGLy�������������PP�\�VX�GXUDFLyQ�IXH�

GH�������������G��Q� �����)LJXUD����M���OD�~OWLPD�HWDSD�UHJLVWUDGD�IXH�OD�GH�IUXWR�VHQLO�

�)LJXUD� ���N�� OD� FXDO� VH� FDUDFWHUL]y� SRU� XQ� IUXWR� FRORU� FDIp� \� FRQ� OD� OtQHD� GH�

GHKLVFHQFLD�FRPSOHWDPHQWH�DELHUWD��

�

������)HQRORJtD��

(Q�FXDQWR�D� OD� IHQRORJtD� IROLDU� ODV�KRMDV� MyYHQHV�� WDQWR�GH� LQGLYLGXRV�PDVFXOLQRV�

FRPR� IHPHQLQRV� UHJLVWUy� XQ� Pi[LPR� GH� FREHUWXUD� HQ� PDU]R� ������ �� ������ HQ�

iUEROHV�IHPHQLQRV�\�HQ�iUEROHV�PDVFXOLQRV����������������PLHQWUDV�TXH��HO�PHQRU�

SRUFHQWDMH�GH�FREHUWXUD�VH�REVHUYy�SDUD�DPERV�VH[RV�HQ�QRYLHPEUH�FRQ��������

�����HQ�LQGLYLGXRV�IHPHQLQRV�\������������HQ�ORV�PDVFXOLQRV��)LJXUD�������1R�VH�

UHJLVWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�FREHUWXUD�GH�KRMDV�MyYHQHV�HQWUH�DPERV�

VH[RV��8� ��������3� ���������

(Q�FRQWUDVWH��HQ�OD�FREHUWXUD�GH�ODV�KRMDV�PDGXUDV�VH�UHJLVWUy�XQ�GHVFHQVR�

GH� GLFLHPEUH�D� IHEUHUR�� WDPELpQ�HQ�DPERV�VH[RV��VLHQGR� IHEUHUR�HO�PHV�FRQ�XQ�

PHQRU�SRUFHQWDMH�HQ�FRSD�SDUD� LQGLYLGXRV�PDVFXOLQRV�FRQ��������������PLHQWUDV�

TXH��SDUD� LQGLYLGXRV� IHPHQLQRV� IXH�PDU]R�HO�PHV�FRQ�PHQRU�SRUFHQWDMH�GH�KRMDV�

PDGXUDV� ������ �� ������� 3RU� VX� SDUWH�� HO� PHV� GRQGH� VH� UHJLVWUy� XQD� PD\RU�

FREHUWXUD�GH�KRMDV�PDGXUDV�HQ�iUEROHV� IHPHQLQRV� IXH�HQ� MXOLR� ���������������HQ�

WDQWR�TXH�HQ�ORV�PDVFXOLQRV�HVWR�RFXUULy�HQ�QRYLHPEUH���������������)LJXUD��������
�
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(Q� OD�FREHUWXUD�GH�KRMDV�PDGXUDV�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�

DPER�VH[RV��8�� �������3� ���������

(VWD� PD\RU� FREHUWXUD� GH� KRMDV� PDGXUDV� HQ� ODV� FRSDV� FRLQFLGH� FRQ� ORV�

UHJLVWURV�PiV�EDMRV�GH�KRMDV�MyYHQHV��MXOLR�\�QRYLHPEUH���HQ�FRQWUDVWH��ORV�PHVHV�

FRQ� XQD� PHQRU� FREHUWXUD� GH� KRMDV�PDGXUDV�FRLQFLGH�FRQ� ORV�PHVHV�FRQ�PD\RU�

FREHUWXUD�GH�KRMDV�MyYHQHV��IHEUHUR�\�PDU]R����

(Q� LQGLYLGXRV� PDVFXOLQRV�� OD� FREHUWXUD� GH� KRMDV� VHQLOHV� UHJLVWUy� VX�

SRUFHQWDMH� PiV� DOWR� HQ� GLFLHPEUH� FRQ� ����� �� ����� \� GH� PDU]R� D�QRYLHPEUH� OD�

FREHUWXUD� VH� PDQWXYR� SRU� GHEDMR� GHO� ����� FRQ� XQ� PtQLPR� UHJLVWUDGR� GHO�������

�����HQ�VHSWLHPEUH��

3RU�VX�SDUWH��HQ�LQGLYLGXRV�IHPHQLQRV�HO�PD\RU�SRUFHQWDMH�GH�KRMDV�VHQLOHV�

HQ� OD� FREHUWXUD� VH� REVHUYy�HQ�HQHUR� ��������������\�GH�PDU]R�D�QRYLHPEUH�VX�

SRUFHQWDMH� GH� FREHUWXUD� VH� PDQWXYR� SRU� GHEDMR� GHO� ����� GRQGH� HO� PtQLPR� GH�

FREHUWXUD� UHJLVWUDGR� IXH�HQ�VHSWLHPEUH�FRQ�XQ������������ �)LJXUD�������'H�LJXDO�

IRUPD��HQ�HVWD�HWDSD� IHQROyJLFD�QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�

SRUFHQWDMH�GH�FREHUWXUD�HQWUH�DPERV�VH[RV��)� ��������J�O�� ���������3� ����������
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)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� KRMDV� MyYHQHV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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�
)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� KRMDV� PDGXUDV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[�
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'H�ODV�WUHV�IDVHV�HVWXGLDGDV�SDUD�OD�FRSD�IROLDU��OD�IDVH�GH�KRMD�VHQLO�IXH�OD�

TXH� PHQRUHV� SRUFHQWDMHV� GH� FREHUWXUD� UHJLVWUy� GXUDQWH� ORV� GRFH� PHVHV� HQ�

FRPSDUDFLyQ�FRQ�ODV�IDVHV�GH�KRMD�MRYHQ�\�PDGXUD��

(Q� FXDQWR� D� OD� IORUDFLyQ��HO�SDWUyQ�JHQHUDO�GXUDQWH�HVWH�SUR\HFWR�HPSH]y�

FRQ�OD�IRUPDFLyQ�GH�ORV�ERWRQHV�IORUDOHV��DJRVWR�IHEUHUR���SRVWHULRU�D�HVWR�VH�GLR�OD�

DSHUWXUD� GH� ORV� SpWDORV� GDQGR� OXJDU�D� ODV� IORUHV� MyYHQHV� �VHSWLHPEUH�HQHUR��� ODV�

FXDOHV� VH� GHVDUUROODURQ� \�SDVDURQ�D� OD�HWDSD�GH�DQWHVLV� �VHSWLHPEUH�GLFLHPEUH���

GHVSXpV� GH� WHUPLQDU� OD� IDVH� GH� DQWHVLV� ODV� IORUHV� HPSH]DURQ� VX� HWDSD� GH�

VHQHVFHQFLD� �RFWXEUH�DJRVWR��\�HQ�HO�FDVR�GH�ORV�LQGLYLGXRV�IHPHQLQRV��ORV�IUXWRV�

HPSH]DURQ� D� GHVDUUROODUVH� GHVSXpV� GH� TXH� ODV� IORUHV� HQ� OD� HWDSD� GH� DQWHVLV�

VXIULHURQ�VHQHVFHQFLD��RFWXEUH�IHEUHUR����

'H� GLFLHPEUH� D� MXOLR�VH� UHJLVWUy�XQD�GLVPLQXFLyQ�GH�FREHUWXUD�GH�ERWRQHV�

IORUDOHV�HQ�DPERV�VH[RV��/D�FREHUWXUD�GH�HVWRV�DXPHQWy�KDVWD�DJRVWR�SDUD�DPERV�

VH[RV�� VLHQGR� VHSWLHPEUH� FXDQGR� VH� UHJLVWUy� XQ� PD\RU� SRUFHQWDMH� HQ� HVWDV�

HVWUXFWXUDV�� FRQ� ����� �� ����� HQ� iUEROHV� IHPHQLQRV� \� ����� �� ����� HQ� ORV�

PDVFXOLQRV� �)LJXUD� ������ (Q� OD� FREHUWXUD� GH� ERWRQHV� IORUDOHV� QR� VH� UHJLVWUDURQ�

GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�VH[RV��)� �������J�O� ���������3� ����������

(Q� LQGLYLGXRV�PDVFXOLQRV�\� IHPHQLQRV�QR�VH� UHJLVWUDURQ� IORUHV� MyYHQHV�GH�

HQHUR�D�DJRVWR��VLQR�KDVWD�VHSWLHPEUH��\�HQ�RFWXEUH�VH�REVHUYy�HO�PD\RU�YDORU�GH�

FREHUWXUD� GH� IORUHV� MyYHQHV�� SRU� SDUWH� GH� DPERV� VH[RV�� FRQ������������HQ� ORV�

LQGLYLGXRV�PDVFXOLQRV�\�������������HQ�ORV�IHPHQLQRV��)LJXUD�������(Q�OD�FREHUWXUD�
�
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GH� IORUHV�MXYHQLOHV�QR�VH�HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�VH[RV�

�)� �������J�O� ���������3� ����������

$VLPLVPR��GH�HQHUR�D�DJRVWR�QR�VH�UHJLVWUy�FREHUWXUD�GH�IORUHV�HQ�DQWHVLV��

VLHQGR�DVt�RFWXEUH�HO�PHV�FRQ�PD\RU�SRUFHQWDMH�UHJLVWUDGR�SDUD�DPERV�VH[RV��(Q�

HO� FDVR� GH� LQGLYLGXRV� IHPHQLQRV�� VX� PD\RU� UHJLVWUR� IXH� GH� ����� �� ����� \� HQ�

PDVFXOLQRV�IXH�GH�������������)LJXUD�������(Q�OD�FREHUWXUD�GH�IORUHV�HQ�DQWHVLV�VH�

HQFRQWUDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�VH[RV��8�� ��������3� ���������

(Q� ORV� IUXWRV�� HVWH� UHJLVWUR� VROR� VH� UHIOHMDUtD� HQ� iUEROHV� IHPHQLQRV�� VLQ�

HPEDUJR��FLQFR�iUEROHV�PDVFXOLQRV�UHJLVWUDURQ�EDMRV�YDORUHV�GH�FREHUWXUD�GH�HVWD�

HVWUXFWXUD� �GHO� ��� KDVWD� HO� ����� )LJXUD� ������ 'LFLHPEUH� GHO� ������ HQHUR� \�

QRYLHPEUH�GHO������ IXHURQ� ORV�PHVHV�GRQGH�VH�REWXYLHURQ�UHJLVWURV�GH�IUXWRV�HQ�

iUEROHV�PDVFXOLQRV��GH�ORV�FXDOHV�IXH�GLFLHPEUH�GHO������HO�TXH�PD\RU�SRUFHQWDMH�

UHJLVWUy� FRQ� ����� �� ������ SURPHGLR�� HO� FXDO� FRUUHVSRQGH� D� FXDWUR� iUEROHV�

VHxDODGRV�FRPR�PDVFXOLQRV��(Q�HQHUR��XQ�VROR�iUERO��GLIHUHQWH�D�ORV�GH�GLFLHPEUH��

SUHVHQWy�IUXWRV��HO�FXDO�UHJLVWUy�XQ�����GH�FREHUWXUD�GH�IUXWRV�GHO�WRWDO�GH�VX�FRSD��

OR� TXH� UHSUHVHQWD� ����� SURPHGLR� GH� FREHUWXUD� HQWUH� ORV� ��� iUEROHV� UHSRUWDGRV�

FRPR�PDVFXOLQRV��(Q�QRYLHPEUH�GHO������XQ�iUERO�UHJLVWUy�SUHVHQFLD�GH�IUXWRV��\�

HVWH�PLVPR� UHSRUWy�SUHVHQFLD�GH� IUXWRV�HQ�GLFLHPEUH�GHO�������(VWH�iUERO� IXH�HO�

~QLFR�GH�ORV����REVHUYDGRV�TXH�SUHVHQWy�IUXWR�HQ�PiV�GH�XQ�PHV�\�HO�SRUFHQWDMH�

UHJLVWUDGR�HQ�DPERV�PHVHV�IXH�GH�������
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)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� KRMDV� VHQLOHV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[�
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)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� ERWRQHV� IORUDOHV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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(Q� HO� FDVR� GH� ORV� LQGLYLGXRV� IHPHQLQRV�� OD� PD\RU� FREHUWXUD� GH� IUXWRV�VH�

REVHUYy�HQ�HO�PHV�GH�QRYLHPEUH��FRQ��������������/D�FXDO�FRLQFLGH�FRQ�OD�EDMD�HQ�

HO�SRUFHQWDMH�GH�IORUHV�HQ�HVWH�VH[R�SDUD�HVWH�PHV��3RU�VX�SDUWH��IHEUHUR�HV�HO�PHV�

TXH�PHQRU�SRUFHQWDMH�GH�IUXWRV�UHJLVWUy�FRQ��������������

8Q� SDWUyQ� FRQWUDVWDQWH�VH� UHSRUWy�FRQ� OD�FREHUWXUD�GH�HVWUXFWXUDV�VHQLOHV�

�IORUHV�HQ�iUEROHV�PDVFXOLQRV�\�IUXWRV�HQ�iUEROHV�IHPHQLQRV��TXH�H[SHULPHQWDURQ�

XQ� DXPHQWR� HQWUH� GLFLHPEUH� \� DEULO�� LQFOXVR� HQ� PDU]R� VH� UHJLVWUy� XQ� ����� HQ�

LQGLYLGXRV�PDVFXOLQRV�\�GH� OD�PLVPD�PDQHUD�RFXUULy�HQ�DEULO�SDUD�DPERV�VH[RV��

6LQ�HPEDUJR��OD�FREHUWXUD�PiV�EDMD�VH�UHJLVWUy�HQ�VHSWLHPEUH�SDUD�DPERV�VH[RV��

GHVSXpV�GH�HVWH�PHV�ORV�SRUFHQWDMHV�GH�FREHUWXUD�IXHURQ�HQ�DXPHQWR��)LJXUD�������

/D�FREHUWXUD�GH�HVWUXFWXUDV�VHQLOHV�UHSRUWy�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�

VH[RV��8�� ��������3� ���������

�

����6LVWHPD�VH[XDO�

������ 9DULDFLyQ� HQWUH� LQGLYLGXRV�� 6H� REVHUYy� OD� ORQJLWXG� GH� ODV� HVWUXFWXUDV�� HQ� ORV�

LQGLYLGXRV�PDVFXOLQRV�HO�JLQHFHR�PLGLy�HQ�SURPHGLR�������������PP��HQ�FRPSDUDFLyQ�FRQ�

HO� JLQHFHR�HQ� IORUHV� IHPHQLQDV�� FRQ�XQD�PHGLD�GH�������������PP��� HQ�HO� FDVR�GH� ORV�

HVWDPEUHV�HQ� IORUHV�PDVFXOLQDV� UHJLVWUDURQ�XQD�PHGLD�GH�������������PP��PLHQWUDV�TXH�

HQ� IORUHV� IHPHQLQDV� UHJLVWUDURQ� XQD� ORQJLWXG�SURPHGLR�GH�������������PP��'H�PDQHUD�

JHQHUDO��OD�ORQJLWXG�SURPHGLR�UHJLVWUDGD�SDUD�ORV�HVWDPEUHV�IXH�GH�������������PP�\�SDUD�

HO�JLQHFHR�IXH�GH�������������PP��OR�TXH�VHxDOD�TXH�HQ�JHQHUDO�OD�HVWUXFWXUD�PiV�ODUJD�HQ�

ODV�IORUHV�HV�HO�JLQHFHR��
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)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� IORUHV� MXYHQLOHV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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)LJXUD� ����� 9DULDFLyQ� PHQVXDO� GH� OD� FREHUWXUD� GH� IORUHV� HQ� DQWHVLV� HQ� ��� LQGLYLGXRV� IHPHQLQRV� \� ���
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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)LJXUD������9DULDFLyQ�PHQVXDO�GH�OD�FREHUWXUD�GH�IUXWRV�HQ����LQGLYLGXRV�IHPHQLQRV�\���PDVFXOLQRV�GH�%��
FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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)LJXUD������9DULDFLyQ�PHQVXDO�GH�OD�FREHUWXUD�GH�ODV�HVWUXFWXUDV�VHQLOHV�HQ����LQGLYLGXRV�IHPHQLQRV�\����
PDVFXOLQRV�GH�%��FRUGDWD�HQWUH�GLFLHPEUH�GH������\�QRYLHPEUH�GH������HQ�&LXGDG�8QLYHUVLWDULD��&G��0[��
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��� 6H�HQFRQWUy�XQ�HIHFWR�VLJQLILFDWLYR�GHO�VH[R��HO�WLSR�GH�HVWUXFWXUD�>JLQHFHR��HVWLOR�

��HVWLJPD���RYDULR��\�HVWDPEUH��ILODPHQWR���DQWHUD�@�\�OD�LQWHUDFFLyQ�VH[R�î�WLSR�VREUH�

VX� ORQJLWXG� �3� �� ������ 7DEOD� ������ 3RU� PHGLR� GH� OD� SUXHED� SRVW�KRF� GH� 7XNH\� VH�

REWXYLHURQ� WUHV� GLIHUHQFLDV� VLJQLILFDWLYDV� �3� �� ������ FRQ� UHVSHFWR� D� OD� ORQJLWXG�GH� ORV�

HVWDPEUHV� �DQGURFHR�� \� JLQHFHR� GH� ODV� IORUHV� HQWUH� DPERV� VH[RV�� (O� WDPDxR� GH� ORV�

HVWDPEUHV� GH� ODV� IORUHV� GH� iUEROHV� PDVFXOLQRV� ������ �� ����� PP�� HV� PD\RU� TXH� ORV�

HVWDPEUHV�GH�ORV�LQGLYLGXRV�IHPHQLQRV��������������PP���/D�ORQJLWXG�GHO�JLQHFHR�GH�ODV�

IORUHV�GH�iUEROHV�PDVFXOLQRV��������������PP���HV�PD\RU�TXH�OD�GH�ORV�HVWDPEUHV�GH�ORV�

iUEROHV� IHPHQLQRV�� $Vt� PLVPR�� HQ� IORUHV� GH� LQGLYLGXRV� IHPHQLQRV� VH� UHJLVWUy� TXH� OD�

ORQJLWXG� GH�VX�JLQHFHR� �������������PP��HV�PD\RU�TXH� OD� ORQJLWXG�GH�VXV�HVWDPEUHV�

�)LJXUD��������

�

7DEOD������9DORUHV�REWHQLGRV�GHO�$QGHYD�GH�GRV�YtDV��FRPSDUDQGR�HO�VH[R�\�WLSR�GH�HVWUXFWXUD�
FRQ�HO�WDPDxR�REWHQLGR��

)XHQWH�GH�YDULDFLyQ� )� J�O� 3�
6H[R��6�� ������ �� ������
7LSR�GH�HVWUXFWXUD��7�� ������� �� �������
,QWHUDFFLyQ�6�î�7� ������ �� ������

�

3RU� HO� FRQWUDULR�� QR� VH� UHSRUWDQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� OD� ORQJLWXG� GHO�

JLQHFHR� GH� LQGLYLGXRV� IHPHQLQRV� FRQ� UHVSHFWR� D� OD� ORQJLWXG� GHO� JLQHFHR� GH� iUEROHV�

PDVFXOLQRV��GH�LJXDO�IRUPD��QR�KD\�GLIHUHQFLDV�GH�WDPDxR�HQWUH�HO�JLQHFHR�\�HVWDPEUHV�

GH� iUEROHV� PDVFXOLQRV�� \� HQWUH� HO� JLQHFHR� GH� iUEROHV� IHPHQLQRV� \� ORV�HVWDPEUHV�GH�

�
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iUEROHV�PDVFXOLQRV� �)LJXUD��������3RU�OR�TXH�ODV�GLIHUHQFLDV�HQ�WDPDxRV�VH�FHQWUDQ�HQ�

ORV�HVWDPEUHV��DQGURFHR��GH�ODV�IORUHV�GH�LQGLYLGXRV�IHPHQLQRV��

�

�

�

�

�

�

�

�

�

�

�

�

)LJXUD� ������ /RQJLWXGHV� SURPHGLR� �PP�� GH� ODV� HVWUXFWXUDV� UHSURGXFWLYDV� SRU� VH[R�� OHWUDV�
GLIHUHQWHV�GHQRWDQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�WDPDxR�GH�ODV�HVWUXFWXUDV��

�

������9DULDFLyQ� LQWUD�LQGLYLGXR��6H�HQFRQWUy�TXH��WDQWR�HQ�ORV�iUEROHV�PDVFXOLQRV�FRPR�

HQ� ORV� IHPHQLQRV� QR� KXER� XQ� HIHFWR� VLJQLILFDWLYR� GHO� iUERO� \� GH� OD�SDQtFXOD�VREUH�HO�

GLiPHWUR�GH�OD�DQWHUD�\�GHO�HVWLJPD��7DEOD�������(Q�FRQWUDVWH��VH�HQFRQWUy�TXH�Vt�H[LVWH�

XQ�HIHFWR�GH�OD�SDQtFXOD�\�GHO�iUERO�VREUH�OD�ORQJLWXG�GHO�JLQHFHR�GH�iUEROHV�IHPHQLQRV�\�

XQ�HIHFWR�GHO�iUERO� VREUH� OD� ORQJLWXG�GHO�HVWDPEUH�HQ�ORV�LQGLYLGXRV�PDVFXOLQRV��7DEOD�

�����)LJXUD��������

�
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�

7DEOD� ����� 9DULDFLyQ� LQWUD�LQGLYLGXR� GH� ORV� UDVJRV� IORUDOHV�HQ�iUEROHV�PDVFXOLQRV� \� IHPHQLQRV�
�$QGHYDV�DQLGDGRV���GHQRWD�YDORUHV�GH�3����������

5DVJR�IORUDO� )DFWRU� )� J�O�� 3�
� ÈUEROHV�PDVFXOLQRV� � �
/RQJLWXG�GHO�
HVWDPEUH�

ÈUERO�
3DQtFXOD�

������
������

��
���

������
������

'LiPHWUR�GH�OD�
DQWHUD�

ÈUERO��
3DQtFXOD�

������
������

��
���

������
������

/RQJLWXG�GHO�
JLQHFHR�

ÈUERO�
3DQtFXOD�

������
������

��
���

������
������

'LiPHWUR�GHO�
HVWLJPD�

ÈUERO�
3DQtFXOD��

������
������

��
���

������
������

� ÈUEROHV�IHPHQLQRV� � �
/RQJLWXG�GHO�
HVWDPEUH�

ÈUERO�
3DQtFXOD�

������
������

��
���

������
������

'LiPHWUR�GH�OD�
DQWHUD�

ÈUERO��
3DQtFXOD�

������
������

��
���

������
������

/RQJLWXG�GHO�
JLQHFHR�

ÈUERO�
3DQtFXOD�

������
������

��
���

������
������

'LiPHWUR�GHO�
HVWLJPD�

ÈUERO�
3DQtFXOD��

������
������

��
���

������
������

�
�

�����9LVLWDQWHV�IORUDOHV�
�
������ 9DULDFLyQ� GLXUQD�GH� ORV�YLVLWDQWHV� IORUDOHV��(Q�HO� UHJLVWUR�GH����K�VH�REVHUYDURQ�

QXHYH�yUGHQHV�GLVWLQWRV�GH�DUWUySRGRV��GH�ORV�FXDOHV�WRGRV�VH�UHJLVWUDURQ�HQ�ORV�iUEROHV�

PDVFXOLQRV� \� VROR� VLHWH� HQ� ORV� IHPHQLQRV� �7DEOD� ������ 'XUDQWH� HVWDV� ��� K� GH�

REVHUYDFLyQ��VH�REVHUYy�TXH�OD�KRUD�FRQ�PD\RU�DFWLYLGDG�IXH�D�ODV���K�\�D�ODV����K��HQ�

DPERV� KRUDULRV� HO� RUGHQ� SUHGRPLQDQWH� IXH� +\PHQRSWHUD�� FRQ� ��� \� ��� YLVLWDV�

UHVSHFWLYDPHQWH�� 'XUDQWH� OD� QRFKH� OD� PD\RU� DFWLYLGDG� VH� UHJLVWUy� D� ODV� ��� K� \� �� K��

�
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VLHQGR� 'LSWHUD� HO� RUGHQ� FRQ� PD\RU� Q~PHUR� GH� UHJLVWURV�� VHJXLGR� SRU� +HPLSWHUD� \�

1HXURSWHUD��)LJXUD��������

�

)LJXUD������$��/RQJLWXGHV�SURPHGLR�GHO�JLQHFHR�GHQWUR�GH�ORV�iUEROHV�IHPHQLQRV��%��/RQJLWXGHV�
SURPHGLR�GH�ORV�HVWDPEUHV�GHQWUR�GH�ORV�iUEROHV�PDVFXOLQRV��

�

/DV�IORUHV�GH�ORV�iUEROHV�PDVFXOLQRV�IXHURQ�ORV�TXH�PiV�YLVLWDQWHV�UHJLVWUDURQ�

FRQ�����YLVLWDV��GH�ORV�FXDOHV�����UHJLVWURV�FRUUHVSRQGLHURQ�DO�PXHVWUHR�QRFWXUQR�\�ORV�

����UHJLVWURV�UHVWDQWHV�RFXUULHURQ�HQ�HO�GLXUQR��(O�RUGHQ�TXH�UHJLVWUy�PiV�YLVLWDV�HQ�

IORUHV�GH�iUEROHV�PDVFXOLQRV�IXH�+\PHQRSWHUD�FRQ�����UHJLVWURV��FRQ�FXDWUR�IDPLOLDV�

UHJLVWUDGDV��VLHQGR�$SLV�PHOOLIHUD�GH�OD�IDPLOLD�$SLGDH�OD�HVSHFLH�TXH�PiV�UHJLVWURV�

REWXYR��FRQ�XQ�WRWDO�GH�����YLVLWDV��(O�RUGHQ�TXH�PHQRV�YLVLWDV�UHJLVWUy�HQ�HVWH�VH[R�GH�

iUEROHV�IXH�2GRQDWD�FRQ�VROR�XQD�YLVLWD���

�

�

�
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7DEOD������9LVLWDQWHV�IORUDOHV�GH�ORV�LQGLYLGXRV�PDVFXOLQRV�\�IHPHQLQRV�GH�%��FRUGDWD�\�VX�
IUHFXHQFLD�UHJLVWUDGD��1�'���QR�KD\�GDWRV��
�

6H[R� 2UGHQ� )DPLOLDV� )UHFXHQFLD�
GLXUQD�

)UHFXHQFLD�
QRFWXUQD�

)UHFXHQFLD�
WRWDO�

0DVFXOLQR� $UDQHDH� 7KRPLVLGDH� �� �� ��
� &ROHRSWHUD� 6FDUDEDHLGDH� �� �� �����������
� � 2WUDV� �� �� ��
� 'LSWHUD� 2WUDV� �� ��� ���
� � 6\USKLGDH� �� �� ��
� +HPLSWHUD� $SKLGLGDH� �� �� ��
� � 0LULGDH�� �� �� ��
� � 2WUDV� �� �� ��
� +\PHQRSWHUD� $SLGDH� ������ ���� �����
� � %UDFRQLGDH� �� �� ��
� � &ROOHWLGDH� ��� �� ���
� � )RUPLFLGDH� ��� �� ���
� /HSLGRSWHUD� 1\PSKDOLGDH� �� �� ��
� � 6SKLQJLGDH� �� �� ��
� � 2WUDV� �� ��� ���
� 1HXURSWHUD� &KU\VRSLGDH� �� �� ��
� � 2WUDV� �� �� ��
� 2GRQDWD�� 1�'�� �� �� ��
� 7K\VDQRSWHUD� 7KULSLGDH� �� �� ���
)HPHQLQR� &ROHRSWHUD� 2WUDV� �� �� ��
� 'LSWHUD� 2WUDV� �� �� ��
� +\PHQRSWHUD� $SLGDH� ��� �� ���
� � %UDFRQLGDH� �� �� ��
� /HSLGRSWHUD� 1\PSKDOLGDH� �� �� ��
� � 2WUDV� �� �� ��
� 1HXURSWHUD� &KU\VRSLGDH� �� �� ��
� 2GRQDWD� 1�'�� �� �� ��
� 7K\VDQRSWHUD� 7KULSLGDH� �� �� ��

�
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)LJXUD�������)UHFXHQFLD�GH�YLVLWD�GH�QXHYH�yUGHQHV�GXUDQWH�XQ�SHULRGR�GH����K��HQ�%��FRUGDWD���

�

(Q�FRQWUDVWH��ODV�IORUHV�GH�ORV�iUEROHV�IHPHQLQRV�UHJLVWUDURQ�XQ�WRWDO�GH����YLVLWDV�

HQ�WRWDO��GH�ORV�FXDOHV�QXHYH�UHJLVWURV�FRUUHVSRQGHQ�DO�PXHVWUHR�QRFWXUQR��PLHQWUDV�TXH�

ORV� ��� UHVWDQWHV� FRUUHVSRQGHQ� DO� PXHVWUHR� GLXUQR�� (O� RUGHQ� FRQ� PiV� UHJLVWUR�HQ� ODV�

IORUHV� IHPHQLQDV� IXH� +\PHQRSWHUD� FRQ� ��� YLVLWDV�� GHQWUR� GHO� FXDO� VH� UHJLVWUDURQ�GRV�

IDPLOLDV��VLHQGR�OD�PiV�IUHFXHQWH�$SLGDH��FRQ�$��PHOOLIHUD�FRPR�VX�~QLFD�HVSHFLH���/RV�

yUGHQHV� FRQ� PHQRV� UHJLVWURV� HQ� HVWRV� iUEROHV� IXHURQ� &ROHRSWHUD�� /HSLGRSWHUD��

1HXURSWHUD��2GRQDWD�\�7K\VDQRSWHUD��WRGRV�HVWRV�FRQ�VROR�XQD�YLVLWD�UHJLVWUDGD��

�
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�

$SLV� PHOOLIHUD� IXH� OD� ~QLFD� HVSHFLH� GHQWUR� GH� OD� IDPLOLD� $SLGDH� TXH� VH� SXGR�

REVHUYDU� HQ� HVWD� LQYHVWLJDFLyQ�� /D� PD\RU� DFWLYLGDG� GH�HVWD�HVSHFLH�VH� UHJLVWUy�D� ODV�

��ௗK�FRQ�XQ�WRWDO�GH����DYLVWDPLHQWRV��PLHQWDV�TXH�GXUDQWH�HO�SHULRGR�GH�ODV����D�ODV���

K�QR�VH�UHJLVWUy�DFWLYLGDG�GH�HVWD�HVSHFLH��)LJXUD���������

�

)LJXUD������)UHFXHQFLD�GH�YLVLWD�GH�$SLV�PHOOLIHUD�GXUDQWH�XQ�SHULRGR�GH����K��HQ�%��FRUGDWD�

�

3DUD� GHWHUPLQDU� VL� OD� IUHFXHQFLD� GH� YLVLWD� GH� ORV� yUGHQHV� UHJLVWUDGRV� HV�

LQGHSHQGLHQWH� R� QR� GHO� VH[R� GH� ODV� IORUHV� YLVLWDGDV�� VH� REWXYR� TXH� OD� IUHFXHQFLD� GH�

YLVLWDV�HQ�GRV�GH�ORV�VHLV�yUGHQHV�DQDOL]DGRV�GHSHQGH�GHO�VH[R�GH�ODV�IORUHV��7DEOD�������

/DV�YLVLWDV�GH�ORV�yUGHQHV�'LSWHUD��Ȥð� �������J�O� ����3� ���������+HPLSWHUD��Ȥð� �������

J�O� ����� 3� ���������+\PHQRSWHUD� �Ȥð� ��������J�O� ����3����������\�/HSLGRSWHUD��Ȥð� �

������ J�O� � ���3�  � ������� GHSHQGLHURQ� VLJQLILFDWLYDPHQWH� GHO� VH[R� GH� ODV� IORUHV�� \�HQ�
�
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WRGRV�ORV�FDVRV��HVWRV�JUXSRV�PRVWUDURQ�SUHIHUHQFLD�SRU�YLVLWDU�IORUHV�PDVFXOLQDV��(Q�HO�

FDVR�GH� ORV�yUGHQHV�$UDQHDH��&ROHRSWHUD��1HXURSWHUD��2GRQDWD�\�7K\VDQRSWHUD�QR�VH�

HQFRQWUDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV�� SRU� OR� TXH� VXV� YLVLWDV� VRQ� LQGHSHQGLHQWHV� GHO�

VH[R�GH�OD�IORU�YLVLWDGD��

�

7DEOD�����9DORUHV�REWHQLGRV�GH�OD�SUXHED�GH�ML�FXDGUDGD�SDUD�REVHUYDU�VL�OD�IUHFXHQFLD�GH�YLVLWD�
GH� ORV� VHLV� yUGHQHV� GH� YLVLWDQWHV� IORUDOHV� HV� GHSHQGLHQWH� GHO� VH[R� �3� ��������� VLJXLHQGR�XQ�
PRGHOR����� �PDVFXOLQR�IHPHQLQR��� (Q�QHJULWDV� VH� LQGLFDQ�ODV�IUHFXHQFLDV�GH�YLVLWDV�PiV�DOWDV�
UHJLVWUDGDV�SDUD�LQGLYLGXRV�PDVFXOLQRV��

�

2UGHQ� )UHFXHQFLDV� Ȥð� 3�

� (VSHUDGDV�
�0�)��

2EVHUYDGDV�
�0�)�� � �

$UDQHDH� ���������� ���� ����� ������
&ROHRSWHUD� ���������� ���� ����� ������
'LSWHUD� ����������� ����� ����� ������
+HPLSWHUD� ���������� ����� ����� ������
+\PHQRSWHUD� ������������� ������� ������ �������
/HSLGRSWHUD� ����������� ����� ����� ������
1HXURSWHUD� ���������� ����� ����� ������
2GRQDWD� ���������� ���� ����� ������
7K\VDQRSWHUD� ���������� ����� ����� ������
�

(Q�HO�FDVR�GH�OD�SUXHED�GH�ML�FXDGUDGD�UHDOL]DGD�SDUD�OD�HVSHFLH�PiV�IUHFXHQWH��

$SLV�PHOOLIHUD��VH�HQFRQWUy�TXH�VXV�YLVLWDV�VRQ�GHSHQGLHQWHV�VLJQLILFDWLYDPHQWH�GHO�VH[R�

GH� OD� IORU� YLVLWDGD� �Ȥð� ��������J�O� ����3������������� \D�TXH�PRVWUDURQ�XQD�IUHFXHQFLD�

REVHUYDGD�GH���������SRU�OR�TXH�VH�UHJLVWUD�XQD�SUHIHUHQFLD�SRU�ODV�IORUHV�PDVFXOLQDV��

�
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3RU�RWUD�SDUWH��OD�WHPSHUDWXUD�PiV�EDMD�UHJLVWUDGD�VH�REVHUYy�D�ODV������K�FRQ����

�&��PLHQWUDV�TXH�HO�UHJLVWUR�GH�OD�WHPSHUDWXUD�PiV�DOWD��RFXUULy�HQWUH�ODV�������\�������

K�FRQ���� �&��/D�KXPHGDG� UHODWLYD�PiV�EDMD� UHJLVWUDGD� IXH�GH�����D�ODV������ௗK��\�HO�

UHJLVWUR�PiV�DOWR�RFXUULy�HQWUH�ODV������\������K�FRQ�XQ������)LJXUD��������

��

�

�

�

�

�

�

�

�

�

�

�

)LJXUD�������7HPSHUDWXUD���&��\�KXPHGDG�UHODWLYD�����UHJLVWUDGDV�HQ�XQ�SHULRGR�GH����K�HQ�
&LXGDG�8QLYHUVLWDULD��&G��0[��

�

1R� VH� HQFRQWUy� XQD� FRUUHODFLyQ� GHO� Q~PHUR� GH� YLVLWDV� FRQ� OD� WHPSHUDWXUD� �UV �

������J�O� �����3� �������QL�FRQ�OD�KXPHGDG�UHODWLYD��UV ��������J�O� �����3� ���������

�

�
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�

������ 'LYHUVLGDG� \� FRPSRVLFLyQ� GH� ORV� YLVLWDQWHV� IORUDOHV�� &RPR� UHVXOWDGR� GH� ODV�

REVHUYDFLRQHV� UHJLVWUDGDV� HQ� HO� SHULRGR� GH� GLFLHPEUH�GH������D�QRYLHPEUH�GH������

PiV�DTXHOODV�REWHQLGDV�HQ�HO�SHULRGR�GH�����K��VH�UHJLVWUDURQ�FRPR�YLVLWDQWHV�IORUDOHV�D�

DUWUySRGRV� SHUWHQHFLHQWHV� D� GLH]� yUGHQHV�� HQWUH� ORV� FXDOHV�� &ROHRSWHUD�� 'LSWHUD��

+HPLSWHUD��+\PHQRSWHUD��/HSLGRSWHUD�\�7K\VDQRSWHUD�UHJLVWUDURQ�YLVLWDV�HQ�LQGLYLGXRV�

PDVFXOLQRV�\�IHPHQLQRV��HQ�WDQWR�TXH�ODV�YLVLWDV�GH�$UDQHDH��1HXURSWHUD�\�2GRQDWD�VH�

UHJLVWUDURQ� GH� PDQHUD� ~QLFD� SDUD� LQGLYLGXRV� PDVFXOLQRV�� PLHQWUDV� TXH� ODV� YLVLWDV�GH�

2UWKRSWHUD�VH�UHJLVWUDURQ�VROR�HQ�LQGLYLGXRV�IHPHQLQRV��7DEOD�������

3RU�RWUR�ODGR��VH�HQFRQWUy�XQ�YDORU�GHO�tQGLFH�GH�VLPLOLWXG�GH�6|UHQVHQ�GH�������\�

XQ�tQGLFH�GH�VLPLOLWXG�GH�-DFFDUG�GH�������DO�FRPSDUDU�ORV�YLVLWDGRUHV�IORUDOHV�D�QLYHO�GH�

RUGHQ��

�

�
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7DEOD������9LVLWDQWHV�IORUDOHV�GLXUQRV�UHJLVWUDGRV�HQ�XQ�SHULRGR�GH�GLFLHPEUH�GH������D�
QRYLHPEUH�GH������SDUD�DPERV�VH[RV�GH�%��FRUGDWD��)HP���iUEROHV�IHPHQLQRV��0DVF���iUEROHV�
PDVFXOLQRV��1�'���QR�KD\�GDWRV��

2UGHQ� )DPLOLDV� )HP�� 0DVF��
$UDQHDH� 7KRPLVLGDH� � ;�
&ROHRSWHUD� 6FDUDEDHLGDH� ;� ;�
� 2WUDV� ;� ;�
'LSWHUD� 6\USKLGDH�

2WUDV�
�
;�

;�
;�

+HPLSWHUD� $SKLGLGDH� ;� �
� /\JDHLGDH� ;� �
� 0LULGDH�

2WUDV�
;� �

;�
+\PHQRSWHUD� $SLGDH�

%UDFRQLGDH�
&ROOHWLGDH�
)RUPLFLGDH�

;�
;�

;�
;�
;�
;�

/HSLGRSWHUD� *HRPHWULGDH�
2WUDV�
6SKLQJLGDH�

�
;�
�

;�
;�
;�

1HXURSWHUD� &UK\URVSLGDH� � ;�
2GRQDWD� 1�'�� � ;�
2UWKRSWHUD� 3\UJRPRUSKLGDH� ;� �
7K\VDQRSWHUD� 7KULSLGDH� ;� ;�

�

�
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�

����(VWUXFWXUDV�UHSURGXFWLYDV�

/DV� HVSHFLHV� GLRLFDV� DVLJQDQ� OD� IXQFLyQ� VH[XDO� D� VXV� IORUHV�� HVWD� OD� SXHGHQ� UHDOL]DU�

LQYLUWLHQGR� HQ� FDUDFWHUHV� SULPDULRV� FRPR� HQ� ODV� HVWUXFWXUDV� GH� VRSRUWH�� DQGURFHR�

�HVWDPEUHV��R�JLQHFHR��\�HQ�FDUDFWHUHV�VHFXQGDULRV�TXH�SXHGHQ�VHU�ODV�HVWUXFWXUD�GH�

DWUDFFLyQ�FRPR�OD�FRUROD��HQ�HVWUXFWXUDV�GH�SURGXFFLyQ�GH�SROHQ�FRPR�ORV�HVWDPEUHV��R�

HQ� UHFRPSHQVDV� SDUD� SROLQL]DGRUHV� FRPR� HO� QpFWDU� HQ� HO� FDVR� GH� ORV� LQGLYLGXRV�

PDVFXOLQRV��HQ�HO� FDVR�GH� ORV� LQGLYLGXRV� IHPHQLQRV�HVWRV� LQYLHUWHQ�HQ�FDUDFWHUHV�TXH�

HVWiQ� UHODFLRQDGRV� FRQ� OD� SURGXFFLyQ� GH� IUXWRV� \� VHPLOODV� �0DGUL]� \� 5DPtUH]�� ������

3DUDFKQRZLWVFK�\�(OOH���������/R�REVHUYDGR�LQGLFD�TXH�ORV�LQGLYLGXRV�PDVFXOLQRV�GH�%��

FRUGDWD� LQYLHUWHQ� HQ� HO� DQGURFHR� �HVWDPEUHV�� GHELGR� D� TXH� HVWH� WLHQH� PD\RUHV�

GLPHQVLRQHV� HQ� FRPSDUDFLyQ� FRQ� ODV� IORUHV� IHPHQLQDV��DVt� FRPR�HQ�HO� WDPDxR�GH� OD�

FRUROD�DO�VHU�HVWD�GH�PD\RU�WDPDxR�HQ�OD�HWDSD�GH�IORU�MRYHQ�\�HQ�DQWHVLV��

(Q� FRQWUDVWH�� ODV� IORUHV� IHPHQLQDV� LQYLHUWHQ� HQ� PD\RU� JUDGR� HQ� HVWUXFWXUDV�

HQFDUJDGDV�GH� OD�SURGXFFLyQ�GH�IUXWRV�\�VHPLOODV��FRPR�ORV�RYDULRV�\�yYXORV��0DGUL]�\�

5DPtUH]����������(Q�IORUHV�GH�%��FRUGDWD�VH�YLR�UHIOHMDGR�HQ�HO�PHQRU�WDPDxR�\�GXUDFLyQ�

GH� ODV�HVWUXFWXUDV� IORUDOHV�HQ�HWDSDV�SUHYLDV�DO� IUXWR�\� UHSRUWDQGR�XQ�PD\RU�WDPDxR�\�

GXUDFLyQ�GHO�IUXWR�PDGXUR�HQ�FRPSDUDFLyQ�FRQ�HO�IUXWR�MRYHQ��

3RU� RWUR� ODGR�� VH� KD� UHJLVWUDGR� TXH� OD� ORQJHYLGDG� GH� ODV� IORUHV� SXHGH� YHUVH�

LQIOXHQFLDGD�SRU�HO� FRVWR�TXH� LPSOLFD�PDQWHQHUODV�GXUDQWH�YDULRV�GtDV�HQ�FRPSDUDFLyQ�
�
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FRQ�HO�FRVWR�GH�SURGXFLU�QXHYDV�IORUHV��$VKPDQ�\�6FKRHQ���������(VWR�SRGUtD�H[SOLFDUtD�

SRU�TXp�KD\�XQD�PHQRU�GXUDFLyQ��HQ�GtDV��GH�ODV�IORUHV�HQ�LQGLYLGXRV�IHPHQLQRV���

3RU�WRGR�OR�DQWHULRU��ORV�UHVXOWDGRV�REWHQLGRV�HQ�HVWH�WUDEDMR�SHUPLWHQ�HVWDEOHFHU�

TXH�%��FRUGDWD�Vt�SUHVHQWD�GRV�WLSRV�GLIHUHQWHV�GH�IORUHV��OD�PDVFXOLQD�\�OD�IHPHQLQD��(Q�

ODV�HWDSDV�GHO�GHVDUUROOR�GH�OD�IORU��ORV�LQGLYLGXRV�PDVFXOLQRV�VH�FDUDFWHUL]DQ�SRU�WHQHU�

HVWDPEUHV�PiV� ODUJRV��XQD�FRUROD�GH�PD\RU� WDPDxR�FXDQGR�VH�HQFXHQWUDQ�HQ�OD�IDVH�

GH�IORU�MRYHQ�\�HQ�DQWHVLV�OR�TXH�LQGLFDUtD�XQD�PD\RU�LQYHUVLyQ�HQ�OD�HVWUXFWXUD�GH�OD�IORU��

DVt� FRPR� XQD� PD\RU� GXUDFLyQ� GH� ODV� IDVHV� GH� ERWyQ� DYDQ]DGR� \� IORU� VHQLO� HQ�

FRPSDUDFLyQ�FRQ�HO� VH[R�RSXHVWR��6LQ�HPEDUJR��GXUDQWH�HVWH�SUR\HFWR�FLHUWRV�iUEROHV�

TXH� IXHURQ� FDWDORJDGRV� FRPR� IXQFLRQDOPHQWH� PDVFXOLQRV�� SUHVHQWDURQ� WDPELpQ� OD�

IXQFLyQ� IHPHQLQD�DO�GHVDUUROODU� IUXWRV�� IDVH� IHQROyJLFD�TXH�VH�SUHVHQWD�HQ�iUEROHV�FRQ�

IORUHV� IHPHQLQDV�� (O� GHVDUUROOR� GH� IUXWRV�SRU�SDUWH�GH� IORUHV�FRQ� OD� IXQFLyQ�PDVFXOLQD�

DVLJQDGD�VH�KD� UHSRUWDGR�HQ�RWUDV�HVSHFLHV�FRPR�&RQVROHD�VSLQRVLVVLPD��0LOO���/HP��

�&DFWDFHDH��\�5DQGLD�QLWLGD��.XQWK��'&���5XELDFHDH��HQ�ODV�FXDOHV�VH�KD�YLVWR�TXH�ODV�

IORUHV� IXQFLRQDOPHQWH�PDVFXOLQDV�PDQWLHQHQ� WDPELpQ� OD� IXQFLRQDOLGDG�GHO�JLQHFHR��SRU�

OR�TXH� OD�SpUGLGD�LQFRPSOHWD�GH�HVWD�IXQFLyQ�IHPHQLQD�SXHGH�LQGLFDU�TXH�OD�GLRHFLD�HQ�

HVWDV�HVSHFLHV�D~Q�QR�VH�KD�HVWDEOHFLGR��TXH�VX�RULJHQ�HV�UHFLHQWH�H�LQFOXVR�SXHGH�GDU�

OXJDU�D�SREODFLRQHV�VXEGLRLFDV��'HOSK�\�:ROI��������+HUQiQGH]�&UX]�HW�DO����������

/DV� HVWUXFWXUDV� UHSURGXFWLYDV� IHPHQLQDV� VH� FDUDFWHUL]DQ� SRU� SUHVHQWDU� XQ�

DQGURFHR�UHGXFLGR�\�WUHV�IDVHV�IHQROyJLFDV�DGLFLRQDOHV��GHELGR�D�OD�SUHVHQFLD�GHO�IUXWR��

(O� IUXWR� PDGXUR� IXH� OD� HVWUXFWXUD� UHSURGXFWLYD� TXH� UHJLVWUy� XQ� PD\RU� WDPDxR� \� XQD�

�
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PD\RU�GXUDFLyQ�� OR�TXH�VXJLHUH�XQD�PD\RU�LQYHUVLyQ�GH�HQHUJtD�SDUD�HVWDV�HVWUXFWXUDV�

HQ�FRPSDUDFLyQ�FRQ�ORV�ERWRQHV�IORUDOHV�\�ODV�IORUHV��

3RU� ODV� GLIHUHQFLDV� HQ� HO� WDPDxR� \� GXUDFLyQ� GH� ODV� HVWUXFWXUDV� IORUDOHV�

REVHUYDGDV� VH� FRQVLGHUD� TXH� H[LVWHQ� IORUHV� FRQ� IXQFLRQHV� PDVFXOLQDV� \� IORUHV� FRQ�

IXQFLRQHV�IHPHQLQDV�HQ�HVWD�SREODFLyQ�GH�%��FRUGDWD��

�

������)HQRORJtD��

(Q� OD� 5HVHUYD� (FROyJLFD�GHO�3HGUHJDO�GH�6DQ�ÈQJHO� �5(36$��\�GXUDQWH� ORV�DxRV�GH�

�����\�������&HVDU�*DUFtD��������UHJLVWUy�XQ�SHULRGR�GH�IORUDFLyQ�SDUD�%��FRUGDWD�TXH�

DEDUFy� GH� PHGLDGRV� GH� MXOLR� D� ILQDOHV� GH� GLFLHPEUH�\�XQ�SHULRGR�GH� IUXFWLILFDFLyQ�GH�

RFWXEUH�D� IHEUHUR��'XUDQWH�HVH�SHULRGR��HO�SLFR�GH� OD�SUHFLSLWDFLyQ�VH� UHJLVWUy�HQ� MXOLR�

FRQ� ������ PP�� PLHQWUDV� TXH� OD� SUHFLSLWDFLyQ� DQXDO� IXH� GH� ������PP� �&HVDU�*DUFtD��

�������(Q�HVWH�HVWXGLR��OR�REVHUYDGR�HQ�HO�SHULRGR�GH������LQGLFD�TXH�OD�IORUDFLyQ�SDUD�

DPERV� VH[RV� IXH� GH� DJRVWR� D� HQHUR�� PLHQWUDV� TXH� OD� IUXFWLILFDFLyQ� VH� UHJLVWUy� GH�

VHSWLHPEUH� D� IHEUHUR�� WHQLHQGR� FRPR� UHVXOWDGR� TXH� ORV� SHULRGRV� GH� IORUDFLyQ� \�

IUXFWLILFDFLyQ�SUHVHQWDURQ� OD�PLVPD�GXUDFLyQ�HQ�PHVHV��GDGR�TXH�&HVDU�*DUFtD��������

UHSRUWy�SHULRGRV�GH� IUXFWLILFDFLyQ�PD\RUHV�D� ORV�GH� IORUDFLyQ�HQWUH������\�������(Q�HO�

DxR�������HQ�OD�&LXGDG�GH�0p[LFR��HO�SLFR�GH�SUHFLSLWDFLyQ�VH�UHJLVWUy�HQ�MXOLR�FRQ�������

PP�� FRQ� XQD� SUHFLSLWDFLyQ� DQXDO� GH� ������ PP� �&21$*8$�� ������� (O� SHULRGR� GH�

IORUDFLyQ�� UHJLVWUDGR� HQ� HO� ������ RFXUULy� HQ� DJRVWR��XQ�PHV�GHVSXpV�DO� UHJLVWUDGR�HQ�

�����HQ�OD�5(36$��HVWR�SXHGH�GHEHUVH�D�TXH�HO�WHSR]iQ�IORUHFH�FRQ�OD�pSRFD�GH�OOXYLD�

�
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\�ODV�SULPHUDV�SUHFLSLWDFLRQHV�HQ�OD�5(36$�HQ�HO������RFXUULHURQ�D�ILQDOHV�GH�MXOLR��SRU�

OR� TXH� YDULDFLRQHV� HQ� IDFWRUHV� FRPR� OD� SUHFLSLWDFLyQ� SXHGHQ� H[SOLFDU� SRU� TXp� OD�

SUHVHQFLD� GH� ERWRQHV� IORUDOHV� VH� UHJLVWUy� XQ� PHV�GHVSXpV�DO� UHJLVWUDGR�HQ�HO�PLVPR�

OXJDU�HQWUH������\�������<�HV�TXH�OD�SUHFLSLWDFLyQ�\�OD�WHPSHUDWXUD�VRQ�IDFWRUHV�FUtWLFRV�

HQ� ORV�HYHQWRV� IHQROyJLFRV��SRU� OR�TXH�FDPELRV�HQ� OD�SUHFLSLWDFLyQ�DIHFWDQ�HO�LQLFLR�GH�

ODV�HWDSDV�IHQROyJLFDV��OR�TXH�SXHGH�OOHYDU�D�WHQHU�LPSDFWRV�HQ�OD�GLQiPLFD�SREODFLRQDO�

\� FDPELRV� HQ� ODV� LQWHUDFFLRQHV� WUyILFDV� �&ULPPLQV� HW� DO��� ������ 0RRUH� \� /DXUHQURWK��

��������'XUDQWH�HO�SHULRGR�GH�HVWH�SUR\HFWR��OD�SUHFLSLWDFLyQ�DQXDO�IXH�GH�������PP��OR�

TXH�PDUFD�XQD�GLVPLQXFLyQ�GHO�������HQ�OD�SUHFLSLWDFLyQ�HQ�OD�5(36$�FRPSDUDGR�FRQ�

HO� DxR� GH� ������ (VWD� GLVPLQXFLyQ� \� FDPELR� HQ� OD� pSRFD� GH� OOXYLD� SXGR� DIHFWDU�

GLUHFWDPHQWH�HQ�HO�LQLFLR�GHO�SHULRGR�GH�IORUDFLyQ�GHO�WHSR]iQ��HO�FXDO�RFXUULy�HQ�HO�PHV�

GH� DJRVWR�� PLHQWUDV� TXH�� HQ� ����� LQLFLy� HQ� HO� PHV� GH� MXOLR�� ,JXDOPHQWH��SXGR�KDEHU�

DIHFWDGR� HO� SLFR� GH� IORUDFLyQ� GH� OD� HVSHFLH�� TXH� RFXUULy� HQ� RFWXEUH� HQ�� ������ HQ�

FRPSDUDFLyQ�FRQ�������FXDQGR�HVWH�VH�GLR�HQ�VHSWLHPEUH��(VWH�FDPELR�HQ�ORV�HYHQWRV�

IHQROyJLFRV� SXHGH� HVWDU� DIHFWDQGR� GH� PDQHUD� GLUHFWD� ODV� LQWHUDFFLRQHV� FRQ� VXV�

YLVLWDQWHV� IORUDOHV�� VLQ� HPEDUJR�� VH� QHFHVLWDQ� PiV� HVWXGLRV� TXH� D\XGHQ� D�GHPRVWUDU�

FyPR� HVWi� UHODFLRQDGD� OD� IORUDFLyQ� \� ORV� FLFORV� GH� YLGD� GH� ORV� YLVLWDQWHV� IORUDOHV� GHO�

WHSR]iQ���

� 'H�LJXDO�PDQHUD��OD�WHPSHUDWXUD�HV�XQ�IDFWRU�LPSRUWDQWH��\D�TXH�YDULDFLRQHV�GH�OD�

WHPSHUDWXUD� DQWHV� R� GXUDQWH� OD� pSRFD� GH� IORUDFLyQ� SXHGHQ� DWUDVDU� R� DGHODQWDU� OD�

IHQRORJtD�� \�GH� LJXDO� IRUPD�SXHGH�DIHFWDU�ODV�LQWHUDFFLRQHV�WUyILFDV��OR�TXH�GDUtD�FRPR�

�
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UHVXOWDGR�D�XQD�GLVPLQXFLyQ�HQ�HO�p[LWR�UHSURGXFWLYR�GH�ODV�HVSHFLHV��0LOOHU�5XVKLQJ�\�

3ULPDFN��������� &ULPPLQV�HW�DO���������5DZDO�HW�DO���������0RRUH�\�/DXUHQURWK����������

VLQ�HPEDUJR��GXUDQWH�HVWD�LQYHVWLJDFLyQ�QR�VH�UHDOL]DURQ�PXHVWUHRV�UHODFLRQDGRV�FRQ�OD�

WHPSHUDWXUD� \� OD� IHQRORJtD�GHO� WHSR]iQ��SRU� OR�TXH�VH�QHFHVLWDQ�HVWXGLRV�TXH� UHYLVHQ�

HVWD� UHODFLyQ��GDGR�TXH��&pVDU±*DUFtD� ������� UHJLVWUy�TXH� ORV�SHULRGRV�GH�IORUDFLyQ�\�

IUXFWLILFDFLyQ� HQ� OXJDUHV� VRPEUHDGRV�� VRQ� PD\RUHV� TXH� HQ� OXJDUHV� DELHUWRV�� \� HVWR�

SXHGH� HVWDU� FRUUHODFLRQDGR� GLUHFWDPHQWH� FRQ� OD� WHPSHUDWXUD�� GH� LJXDO� IRUPD� SXHGH�

HVWDU�DIHFWDQGR�GH�PDQHUD�GLUHFWD�R�LQGLUHFWD�ODV�LQWHUDFFLRQHV�FRQ�VXV�YLVLWDQWHV��

(Q� HO� FDVR� HVSHFtILFR� GH� ODV� IORUHV� HQ� DQWHVLV�� VH� HQFRQWUDURQ� GLIHUHQFLDV�

VLJQLILFDWLYDV� HQ� HO�SRUFHQWDMH�GH�FREHUWXUD�HQWUH�DPERV�VH[RV� �)LJXUD�������GRQGH� OD�

PD\RU� FREHUWXUD� VH� UHJLVWUy� HQ� iUEROHV� PDVFXOLQRV�� OR� TXH� VH� SXHGH� DVRFLDU� FRQ� OD�

DVLJQDFLyQ� GH� UHFXUVRV�GH� ORV� LQGLYLGXRV�PDVFXOLQRV�D� ODV�HVWUXFWXUDV� IORUDOHV��&DVRV�

VLPLODUHV� VH� KDQ� UHSRUWDGR� HQ� HVSHFLHV� GLRLFDV�� FRPR� 6LOHQH� GLRLFD� �/��� &ODLUY��

�&DU\RSK\OODFHDH�� \� 0\ULVWLFD� LQVLSLGD� 5�� %U� �0\ULVWLFDFHDH��� GRQGH� ORV� LQGLYLGXRV�

PDVFXOLQRV�SURGXFHQ� IORUHV�HQ�XQD�PD\RU�FDQWLGDG�\�SRU�WLHPSRV�PiV�SURORQJDGRV��OR�

TXH�JHQHUD�TXH� ORV�LQGLYLGXRV�PDVFXOLQRV�SUHVHQWHQ�SHULRGRV�GH�IORUDFLyQ�PiV�ODUJRV��

HQ�FRPSDUDFLyQ�FRQ� ORV� LQGLYLGXRV� IHPHQLQRV� �%DZD�\�%HDFK��������.D\�HW�DO���������

$UPVWURQJ�H�,UYLQH���������'H�OD�PLVPD�IRUPD��VH�UHJLVWUy�TXH�ORV�SHULRGRV�GH�IORUDFLyQ�

HQ�LQGLYLGXRV�PDVFXOLQRV�GHO�WHSR]iQ�WXYLHURQ�XQD�PD\RU�GXUDFLyQ�FRPSDUDGRV�FRQ�ORV�

IHPHQLQRV�� GDGR� TXH� ORV� iUEROHV� PDVFXOLQRV� SURGXMHURQ� IORUHV� KDVWD� IHEUHUR�� \� ORV�

iUEROHV�IHPHQLQRV�WHUPLQDURQ�GH�SURGXFLU�IORUHV�HQ�HQHUR��)LJXUD���������

�
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3RU� RWUR� ODGR�� ORV� UHVXOWDGRV� QR� PRVWUDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� OD�

FREHUWXUD�GH�OD�FRSD�DUEyUHD�HQ�ODV�GHPiV�IDVHV�IHQROyJLFDV��)LJXUD�����\�������OR�TXH�

LQGLFD� TXH� OD� IHQRORJtD� HV� VLPLODU� \� VH� VLQFURQL]D� HQWUH� DPERV� VH[RV�� 3RU� OR� TXH� OD�

SUHGLFFLyQ�SODQWHDGD�SDUD�HVWH�SUR\HFWR��GRQGH�VH�HVSHUDED�TXH�H[LVWLHUD�XQD�VLQFURQtD�

HQWUH�OD�IORUDFLyQ�GH�DPERV�VH[RV�SDUD�DVHJXUDU�HO�p[LWR�UHSURGXFWLYR��VH�FXPSOLy���

�

����'LRLFLVPR�

([LVWHQ� GLIHUHQWHV� IDFWRUHV� TXH� VH� YHQ� LQYROXFUDGRV� HQ� OD� GLRHFLD�� HQWUH� HOORV� ORV�

PHFDQLVPRV�GH�GHWHUPLQDFLyQ�VH[XDO� �0LQJ�HW�DO����������/D�GHWHUPLQDFLyQ�VH[XDO�HQ�

ODV�IORUHV�PDVFXOLQDV�GH�%��FRUGDWD�SRGUtD�HVWDU�OOHYiQGRVH�D�FDER�SRU�PHGLR�GHO�DERUWR�

GH� ORV�yYXORV�R�PHGLDQWH� OD�PXHUWH�SURJUDPDGD�GH�FpOXODV�GHO�yYXOR��GH�PDQHUD�TXH�

KDEUtD� IORUHV� PDVFXOLQDV� TXH� GHVDUUROODQ� GH� PDQHUD� FRPSOHWD� HO� JLQHFHR� \� HVWH� QR�

SURGXFH� IUXWRV� �&DUU�HW�DO���������&DSRUDOL�HW�DO���������+HUQiQGH]�&UX]�HW�DO����������

'HELGR�D�TXH�ORV�yUJDQRV�VH[XDOHV��JLQHFHR�\�DQGURFHR��PRVWUDURQ�XQ�WDPDxR�VLPLODU��

VXJLHUH�TXH�OD�DWURILD�GHO�YHUWLFLOR�IHPHQLQR�QR�HV�HO�PpWRGR�GH�GHWHUPLQDFLyQ�VH[XDO�HQ�

ORV�LQGLYLGXRV�PDVFXOLQRV�GH�%��FRUGDWD���

'DGR� TXH� HO� DQGURFHR� GH� ODV� IORUHV� IHPHQLQDV� HV� GH� PHQRU� WDPDxR� TXH� VX�

JLQHFHR�� VH� SRGUtD�FRQVLGHUDU�TXH� OD�GHWHUPLQDFLyQ�VH[XDO�GH�HVWDV� IORUHV�RFXUUH�SRU�

PHGLR�GH�OD�DWURILD�GHO�YHUWLFLOR�PDVFXOLQR��)LJXUD��������(Q�HVWH�VHQWLGR��VH�KD�GHVFULWR�

HO� DERUWR� R� HVWHULOLGDG� VHOHFWLYD� GH� XQD� GH� ODV� GRV� HVWUXFWXUDV� VH[XDOHV� FRPR� XQ�

PHFDQLVPR� SDUD� OD� GLIHUHQFLDFLyQ� VH[XDO� HQ� HVSHFLHV� GLRLFDV� \�� HQ� HO� FDVR� GHO�

�
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DQGURFHR��VH�VXHOHQ�SUHVHQWDU�DQRPDOtDV�HQ�VX�HVWUXFWXUD��OR�TXH�FRQOOHYD�VX�FRPSOHWD�

DXVHQFLD�HQ�OD�IORU�R�XQ�GHVDUUROOR�LQFRPSOHWR�GHELGR�D�OD�DWURILD�HVWUXFWXUDO��.DXO��������

*DOOL�HW�DO����������

(Q� OD� SUHVHQWH� LQYHVWLJDFLyQ� VH� HQFRQWUy� TXH������� �FLQFR�HMHPSODUHV��GH� ORV�

iUEROHV� PDVFXOLQRV� UHJLVWUDGRV� �Q�  � ���� SURGXMHURQ� IUXWRV��/D�SUHVHQFLD�GH� IUXWRV�HQ�

HVWRV�iUEROHV�SXHGH�GHEHUVH�D�XQD�GHWHUPLQDFLyQ�VH[XDO�LQFRPSOHWD�HQ�FLHUWDV�IORUHV��

(VWR�SXHGH�HVWDU�UHODFLRQDGR�FRQ�ODV�GLIHUHQFLDV�REVHUYDGDV�HQ�HO�WDPDxR�GHO�DQGURFHR�

HQWUH�ODV�IORUHV�GH�GLIHUHQWHV�iUEROHV�PDVFXOLQRV��OR�TXH�SRGUtD�HVWDU�JHQHUDQGR�TXH�OD�

DVLJQDFLyQ�GH�VH[RV�GH�ODV�IORUHV�HQ�LQGLYLGXRV�PDVFXOLQRV�WHQJD�YDULDFLRQHV�\�VH�HVWpQ�

SURGXFLHQGR� DGHPiV�GH� IORUHV�PDVFXOLQDV�� WDPELpQ� IORUHV� IHPHQLQDV�R�KHUPDIURGLWDV��

(VWR�VXJLHUH�TXH�%��FRUGDWD�SUHVHQWD�XQ�GLRLFLVPR�SDUFLDO��\�HVWR�SXHGH�VHU�UHVXOWDGR�

GH�TXH�PRUIROyJLFDPHQWH�HVWH�VLVWHPD�VH[XDO�QR�VH�KD�HVWDEOHFLGR�GH�IRUPD�FRPSOHWD�

HQ� OD�HVSHFLH�R�TXH�HVWi�SUHVHQWDQGR�XQD� UHYHUVLyQ�D�XQ�HVWDGR�KHUPDIURGLWD�SXHVWR�

TXH� HQ� HVSHFLHV� GLRLFDV� HV� FRQVLGHUDGR� FRP~Q� GHELGR� D� TXH� GHQWUR� GH� XQD� PLVPD�

SREODFLyQ�SXHGHQ�HQFRQWUDUVH�LQGLYLGXRV�TXH�FXHQWHQ�FRQ�ORV�VH[RV�VHSDUDGRV�\�RWURV�

LQGLYLGXRV�FRQ�JpQHURV�SROLPyUILFRV��+HUQiQGH]�&UX]�HW�DO���������0DQJOD�HW�DO�����������

(Q�HVWH� WUDEDMR�VH�HQFRQWUDURQ�GLYHUVRV�SXQWRV�TXH�SHUPLWHQ�HVWDEOHFHU�TXH�%��

FRUGDWD�SUHVHQWD�XQ�VLVWHPD�VH[XDO�SUHGRPLQDQWHPHQWH�GLRLFR��GHELGR�D�ODV�GLIHUHQFLDV�

HQFRQWUDGDV�HQ�ORV�yUJDQRV�VH[XDOHV��6LQ�HPEDUJR��HVWH�GLRLFLVPR�SDUHFH�HVWDU�HQ�XQD�

HWDSD�SDUFLDO�GHELGR�D� OD�SUHVHQFLD�GH�IUXWRV�HQ�LQGLYLGXRV�PDVFXOLQRV�\�D�OD�YDULDFLyQ�

GH�WDPDxRV�HQ�HO�DQGURFHR�GHQWUR�GH�ORV�PLVPRV�LQGLYLGXRV�PDVFXOLQRV���

�
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������9LVLWDQWHV�IORUDOHV�

(Q�HVSHFLHV�SHUWHQHFLHQWHV�D�OD�IDPLOLD�6FURSKXODULDFHDH��JpQHURV�9HUEDVFXP��2XULVLD�

\�$QWLUULKLQXP��� DVt� FRPR� HVSHFLHV�GHO�JpQHUR�%XGGOHMD� �%��FRUGDWD��%�� OLQGOH\DQD��%��

ORULFDWD� \� %�� WXELIORUD��� VH� KDQ� UHJLVWUDGR� FRPR� YLVLWDQWHV� IORUDOHV�� DEHMDV� \� DYLVSDV�

�+\PHQRSWHUD���PDULSRVDV�\�SROLOODV��/HSLGRSWHUD���\�PRVFDV��'LSWHUD���.DPSQ\��������

&KHQ�HW�DO����������(Q�HVWH�WUDEDMR�VH�UHJLVWUy�OD�SUHVHQFLD�GH�HVWRV�\�RWURV�YLVLWDQWHV��

FRPR� DUDxDV� �$UDQHDH��� HVFDUDEDMRV� �&ROHRSWHUD��� FKLQFKHV� \� SXOJRQHV� �+HPLSWHUD���

KRUPLJDV� �+\PHQRSWHUD��� QHXUySWHURV� �1HXURSWHUD���RGRQDWRV� �2GRQDWD��� VDOWDPRQWHV�

�2UWKRSWHUD�� \� WULSV� �7K\VDQRSWHUD��� FRQ� XQ� WRWDO� GH� ��� yUGHQHV� UHJLVWUDGRV� FRPR�

YLVLWDQWHV� IORUDOHV� SDUD� %�� FRUGDWD�� SRU� OR� TXH� VH� GRFXPHQWDURQ� VLHWH� yUGHQHV�

DGLFLRQDOHV�FRPR�YLVLWDQWHV�GH�HVWD�HVSHFLH��'HQWUR�GH�ODV�IDPLOLDV�REVHUYDGDV�GXUDQWH�

HVWH�WUDEDMR�\�TXH�VH�KDQ�UHJLVWUDGR�HQ�OD�5(36$��OD�IDPLOLD�$SLGDH�FRQ�$��PHOOLIHUD�IXH�

OD� TXH� PD\RUHV� UHJLVWURV� REWXYR� �)LJXUD� �������GH� LJXDO� IRUPD�VH� UHJLVWUDURQ�DOJXQRV�

LQGLYLGXRV� GH� OD� IDPLOLD� &ROOHWLGDH� ������ GH� ODV� YLVLWDV� UHJLVWUDGDV� SDUD� HO� RUGHQ�

+\PHQRSWHUD��7DEOD��������

6H� HQFRQWUy� TXH� OD� FRPSRVLFLyQ� GH� YLVLWDQWHV� IORUDOHV� HQWUH� DPERV� VH[RV� HV�

VLPLODU�D�QLYHO�GH�RUGHQ��VLQ�HPEDUJR�� OD� IUHFXHQFLD�GH�YLVLWD�GH�$UDQHDH��&ROHRSWHUD��

'LSWHUD�� +HPLSWHUD�� +\PHQRSWHUD�� /HSLGRSWHUD�� 1HXURSWHUD�\�7K\VDQRSWHUD�HV�PD\RU�

HQ� iUEROHV� PDVFXOLQRV� HQ� FRPSDUDFLyQ� FRQ� ORV� iUEROHV� IHPHQLQRV� �7DEOD� ������ (VWD�

GLIHUHQFLD� HQ� YLVLWDV� SXHGH� GHEHUVH� DO� WLSR� GH�SROLQL]DFLyQ�TXH�SXHGH�SUHVHQWDU�HVWD�

HVSHFLH�� GDGR� TXH� VL� OD� SROLQL]DFLyQ� RFXUUH� SRU� YHFWRUHV� ELyWLFRV�� ORV� LQGLYLGXRV�

PDVFXOLQRV� WLHQGHQ� D� SURGXFLU� XQD� PD\RU�FDQWLGDG�GH� IORUHV�\�D�DXPHQWDU� UDVJRV�GH�
�

ÆÊ�



�

�

DWUDFFLyQ� SDUD� ORV� SROLQL]DGRUHV�� SXHVWR� TXH� ORV� LQGLYLGXRV� PDVFXOLQRV� WLHQGHQ� D�

FRPSHWLU� HQWUH� Vt� SRU� OD� YLVLWD� GH� ORV� SROLQL]DGRUHV�� PLHQWUDV� TXH� ORV� LQGLYLGXRV�

IHPHQLQRV� OOHJDQ� D� SUHVHQWDU� XQ� Q~PHUR� PHQRU� GH� YLVLWDV� GHELGR� D� TXH� ODV� IORUHV�

SXHGHQ�OOHJDU�D�SURGXFLU�XQD�PHQRU�FDQWLGDG�GH�SROHQ��&KDUOHVZRUWK��������'HOSK�HW�DO��

������ :DHOWL� HW� DO�� ������� HQ� HO� FDVR� GHO� WHSR]iQ� VH� REVHUYy� TXH� FLHUWDV� IORUHV�

IHPHQLQDV� SUHVHQWDEDQ� SROHQ�� HVWR� SXHGH� GHEHUVH� D�TXH�PDQWLHQHQ�YHVWLJLRV�GH� ORV�

HVWDPEUHV���

2WUR�IDFWRU�TXH�SRGUtD�H[SOLFDU�OD�GLIHUHQFLD�GH�YLVLWDV�HQWUH�DPERV�VH[RV�SRGUtD�

HVWDU� UHODFLRQDGR� FRQ� HO� QLYHO� GH� XUEDQL]DFLyQ� GRQGH� ORV� LQGLYLGXRV� IHPHQLQRV� VH�

HQFRQWUDEDQ�� GDGR� TXH� ORV� GRV� LQGLYLGXRV� IHPHQLQRV� UHJLVWUDGRV� �$�,,� \� $�,9�� \� XQ�

PDVFXOLQR� �$�,,,�� VH� HQFRQWUDEDQ� URGHDGRV� GH� HGLILFLRV� HQ� WRGDV� ODV� GLUHFFLRQHV�� DVt�

FRPR� OD� SUHVHQFLD� GH� OX]� DUWLILFLDO� SRU� SRVWHV� GH� OX]� \� OiPSDUDV� GH� WHFKR�� 6H� KD�

UHJLVWUDGR� TXH� OD� XUEDQL]DFLyQ� SXHGH� JHQHUDU� HIHFWRV� QHJDWLYRV� HQ� OD� GLYHUVLGDG� \�

ULTXH]D�GH�ORV�DUWUySRGRV�WHUUHVWUHV��VL�ELHQ�QR�WRGDV�ODV�HVSHFLHV�UHVSRQGHQ�GH�PDQHUD�

QHJDWLYD� D� OD� XUEDQL]DFLyQ�� GH� PDQHUD� JHQHUDO� VH� KD� UHSRUWDGR� TXH� OD� ULTXH]D� GH�

DUWUySRGRV�GLVPLQX\H�FXDQGR�OD�XUEDQL]DFLyQ�DXPHQWD��'HJXLQHV�HW�DO���������)HQRJOLR�

HW�DO���������&KDWHODLQ�HW�DO����������$�SHVDU�GH�OR�DQWHULRU��SDUHFH�QR�KDEHU�VLGR�HO�FDVR�

HQ� HO� SUHVHQWH� HVWXGLR�� GDGR� TXH� HQ� HO� iUERO� PDVFXOLQR� ,,,� XELFDGR� HQ� OD� ]RQD� PiV�

XUEDQL]DGD� VH� UHJLVWUy� ������ GHO� WRWDO� GH� YLVLWDV� UHJLVWUDGR� SDUD� ORV� LQGLYLGXRV�

PDVFXOLQRV�� HQ� FRPSDUDFLyQ� GH� �����������\��������TXH� UHJLVWUDURQ�FDGD�XQR�GH� ORV�

WUHV�iUEROHV�PDVFXOLQRV�ORFDOL]DGRV�HQ�HO�iUHD�PHQRV�XUEDQL]DGD�GHO�VLWLR��GH�ORV�QXHYH�

yUGHQHV�UHJLVWUDGRV�SDUD�HO�VH[R�PDVFXOLQR��7DEOD�������HO�iUERO�,,,�UHJLVWUR�VHLV�yUGHQHV�
�
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�$UDQHDH��'LSWHUD��+HPLSWHUD��+\PHQRSWHUD��/HSLGRSWHUD�\�7K\QVDQRSWHUD���SRU�OR�TXH�

HO�iUHD�XUEDQL]DGD�SDUHFLHUD�QR�WHQHU�XQ�HIHFWR�GLUHFWR�HQ�OD�GLYHUVLGDG�GH�DUWUySRGRV�

HQ�ORV�iUEROHV�PDVFXOLQRV���

(O�YLVLWDQWH�IORUDO�TXH�PD\RU�IUHFXHQFLD�GH�YLVLWDV�UHSRUWy�IXH�$SLV�PHOOLIHUD��WDQWR�

HQ� iUEROHV� PDVFXOLQRV� FRPR� HQ� IHPHQLQRV�� HVWR� SXHGH� HVWDU� UHODFLRQDGR� FRQ� GRV�

IDFWRUHV��(O�SULPHUR�HV� OD�SUHVHQFLD�GH�GLIHUHQWHV�VHxDOHV�GH�DWUDFFLyQ� IORUDO��FRPR�HO�

DURPD� �0L\DNH� \� <DIXVR�� ������� SXHV� VH� KDQ� UHJLVWUDGR�TXH� ODV� IORUHV�GH�%��FRUGDWD�

HPLWHQ�FRPSXHVWRV�YROiWLOHV�TXH�OH�RWRUJDQ�XQ�RORU�GXOFH��\�TXH�VH�OHV�KD�FRQVLGHUDGR�

FRPR�VHxDOHV�GH�DWUDFFLyQ�SDUD�GLIHUHQWHV�DEHMDV��&KHQ�HW�DO����������(O�VHJXQGR�IDFWRU�

HV�HO�QLYHO�GH�XUEDQL]DFLyQ�TXH�HVWH�HVWXGLR�SUHVHQWy��\�HV�TXH�VH�KD�UHSRUWDGR�TXH�OD�

ULTXH]D�GH�HVSHFLHV�QR�QDWLYDV�DXPHQWD�FRQ�OD�XUEDQL]DFLyQ��PLHQWUDV�TXH�OD�ULTXH]D�GH�

HVSHFLHV� QDWLYDV� WLHQGH� D� GLVPLQXLU� FRQIRUPH� HO� JUDGLHQWH� GH� XUEDQL]DFLyQ� DXPHQWD�

�/LDQJ� HW� DO��� ������� 'HELGR� D� OD� DOWD� IUHFXHQFLD� GH� YLVLWDV� GH�$�� PHOOLIHUD� VH� SRGUtD�

FRQVLGHUDU�FRPR�XQ�SRWHQFLDO�SROLQL]DGRU�GH�HVWD�HVSHFLH���

(V� LPSRUWDQWH� WHQHU� HQ� FXHQWD� TXH� $�� PHOOLIHUD� HV� LQWURGXFLGD� HQ� $PpULFD� \�

DFWXDOPHQWH�QDWXUDOL]DGD��OR�TXH�SXHGH�OOHYDU�D�HIHFWRV�QHJDWLYRV�VREUH�OD�GLYHUVLGDG�GH�

OD�IDXQD�ORFDO��%DHQD�'tD]�HW�DO����������$�SHVDU�GH�TXH�HQ�OD�5(36$�VH�KDQ�UHJLVWUDGR�

���HVSHFLHV�GLIHUHQWHV�GH�DEHMDV��OD�TXH�DSURYHFKD�OD�PD\RU�FDQWLGDG�GH�UHFXUVRV�HV�$��

PHOOLIHUD� \� HV� OD� TXH� PiV� YLVLWD� ODV� IORUHV� GH�%�� FRUGDWD� �'RPtQJXH]�ÈOYDUH]�� ������

'RPtQJXH]�ÈOYDUH]�HW�DO�����������

�
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������%RQGDG�GHO�PpWRGR�\�SHUVSHFWLYDV�GH�HVWXGLR�

'XUDQWH� HVWD� LQYHVWLJDFLyQ� VH� EXVFy� FRPSOHWDU� OD� LQIRUPDFLyQ� GH� OD� ELRORJtD�

UHSURGXFWLYD�GH�%��FRUGDWD�DQDOL]DQGR� ORV�GLIHUHQWHV� IDFWRUHV�TXH�VH�YHQ�LQYROXFUDGRV�

HQ�VX�UHSURGXFFLyQ��/RV�REMHWLYRV�SURSXHVWRV�SDUD�HVWH�SUR\HFWR�VH�ORJUDURQ�FXPSOLU�OR�

FXDO� SHUPLWLy� REWHQHU� GLYHUVRV� GDWRV� HQ� GLIHUHQWHV� DVSHFWRV� IHQROyJLFRV� \� GH�

LQWHUDFFLRQHV� FRQ� DUWUySRGRV� GH� %�� FRUGDWD�� QR� REVWDQWH�� H[LVWHQ� HOHPHQWRV� FRPR�

LQIRUPDFLyQ� GH� VX� VLVWHPD� GH� DSDUHDPLHQWR�� OD� SURGXFFLyQ� GH� IUXWRV� \� VHPLOODV� HQ�

DPERV�VH[RV�\�VXV�SRWHQFLDOHV�SROLQL]DGRUHV��TXH�SHUPLWLUtDQ�IRUWDOHFHU�OD�LQIRUPDFLyQ�

GH�VX�UHSURGXFFLyQ��

6H� VXJLHUH� UHDOL]DU� XQ� PXHVWUHR� GLULJLGR� D� VX� VLVWHPD� GH� DSDUHDPLHQWR� GH�%��

FRUGDWD��GDGR�TXH�HVWRV�KDFHQ�UHIHUHQFLD�D�OD�WUDQVPLVLyQ�GH�OD�LQIRUPDFLyQ�JHQpWLFD��OR�

TXH� DIHFWD� D� ODV� FRQWULEXFLRQHV� JHQpWLFDV� GH� OD� VLJXLHQWH� JHQHUDFLyQ� �'DIQL�� ������

0DQGXMDQR�HW�DO���������2UR]FR�\�9i]TXH]���������(V�SRU�OR�TXH�VH�UHFRPLHQGD�UHDOL]DU�

XQ�PXHVWUHR�HQ�HO�TXH�VH�VRPHWDQ�D�ODV�IORUHV�GH�%��FRUGDWD�D�GLIHUHQWHV�WUDWDPLHQWRV�

SDUD�YHULILFDU�TXH�HO�VLVWHPD�GH�DSDUHDPLHQWR�GH�HVWD�HVSHFLH�VHD�OD�[HQRJDPLD��OD�FXDO�

VH�GHEH�DO�GLRLFLVPR�SUHVHQWH�HQ�ORV�yUJDQRV�IORUDOHV�GH�OD�HVSHFLH��6H�VXJLHUH�VHJXLU�OD�

PHWRGRORJtD�SODQWHDGD�SRU�(FNHUW�HW�DO�� �������� OD�FXDO�SURSRQH� OD�PDQLSXODFLyQ� IORUDO�

SDUD� FRPSUHQGHU� ORV� VLVWHPDV� GH� DSDUHDPLHQWR� PHGLDQWH� OD� SURGXFFLyQ� GH�VHPLOODV��

3DUD�HOOR�VH�UHFRPLHQGD�VRPHWHU�D�ODV�IORUHV�D�GLIHUHQWHV�WUDWDPLHQWRV�����PDQLSXODFLyQ�

IORUDO�� FRQWURO� \� HPDVFXODGDV� \� ��� FRQGLFLRQHV� DPELHQWDOHV�� SROLQL]DFLyQ� QDWXUDO��

�

ÇÃ�



�

�

H[FOXVLyQ�GH�SROLQL]DGRUHV�ELyWLFRV�\�DELyWLFRV��SROLQL]DFLyQ�PDQXDO�FUX]DGD�\�HQ�FDVR�

GH�YHULILFDU�TXH�ODV�IORUHV�IHPHQLQDV�SURGXFHQ�SROHQ�VH�SXHGH�LQFOXLU�OD�DXWRSROLQL]DFLyQ�

PDQXDO�� $VLPLVPR�� SDUD� SRGHU� REVHUYDU� HO� HIHFWR� GH� OD� HQGRJDPLD�� VH� UHFRPLHQGD�

FRPSDUDU�HO�VHHG�VHW�GH�ODV�IORUHV�SROLQL]DGDV�GH�IRUPD�QDWXUDO�FRQ�DTXHOODV�VRPHWLGDV�

D�DXWRSROLQL]DFLyQ�PDQXDO��� \�VL�VH�YHULILFD�OD�SUHVHQFLD�GH�SROHQ�HQ�IORUHV�IHPHQLQDV�VH�

SURSRQH� SDUD� REVHUYDU� OD�FDSDFLGDG�GH�DXWRIHFXQGDFLyQ�FRPSDUDU�HO�VHHG�VHW�GH� ODV�

IORUHV� H[FOXLGDV� GH� SROLQL]DFLyQ� HQWUH� ODV� IORUHV� IHFXQGDGDV� SRU� SROLQL]DFLyQ� PDQXDO�

FUX]DGD�\�SRU�DXWRSROLQL]DFLyQ�PDQXDO��HVWDV�FRPSDUDFLRQHV�SHUPLWLUiQ�FRPSUHQGHU�HO��

VLVWHPD�GH�DSDUHDPLHQWR�TXH�SXHGH�SUHVHQWDU�OD�HVSHFLH��(FNHUW�HW�DO�����������

5HVSHFWR�DO�UHJLVWUR�GH�ORV�YLVLWDQWHV�GLXUQRV�\�QRFWXUQRV��HO�PXHVWUHR�VH�UHDOL]y�

HQ� XQ� VLWLR� SHUWXUEDGR� SRU� OD� XUEDQL]DFLyQ�� OD� FXDO� SXHGH� DIHFWDU� OD� GLYHUVLGDG� \�

DEXQGDQFLD�GH�ORV�YLVLWDQWHV�IORUDOHV�HQ�FRPSDUDFLyQ�FRQ�XQ�VLWLR�SRFR�SHUWXUEDGR�FRPR�

OR�VHUtD�OD�5(36$��6H�KD�UHJLVWUDGR�TXH�OD�XUEDQL]DFLyQ�GH�ORV�OXJDUHV�WLHQH�XQ�LPSDFWR�

QHJDWLYR� HQ� OD� GLYHUVLGDG� \�DEXQGDQFLD�GH� ORV�DUWUySRGRV��VLQ�HPEDUJR��QR� WRGDV� ODV�

HVSHFLHV�GH�DUWUySRGRV� UHVSRQGHQ�GH�OD�PLVPD�PDQHUD�D�OD�XUEDQL]DFLyQ��)HQRJOLR�HW�

DO��� ������ &KDWHODLQ� HW� DO��� ������� 3RU� OR� TXH� VH� VXJLHUH� KDFHU� XQ� PXHVWUHR� SDUD�

GHWHUPLQDU�OD�YDULDFLyQ�H�LPSRUWDQFLD�UHODWLYD�GH�ORV�YLVLWDQWHV��GLXUQRV�\�QRFWXUQRV�GH�OD�

HVSHFLH�� HQ� XQ� VLWLR� SRFR� SHUWXUEDGR� FRPR� ODV� ]RQDV� Q~FOHR� GH� OD� 5(36$�� (VWR�

SHUPLWLUtD�SRGHU� WHQHU�XQD�SULPHUD�FRPSDUDFLyQ�GH� OD�DEXQGDQFLD�\�GLYHUVLGDG�GH� ORV�

YLVLWDQWHV� IORUDOHV� HQ� XQ� iUHD� SRFR� SHUWXUEDGD� HQ� FRPSDUDFLyQ�FRQ�XQ�iUHD�FRQ�DOWD�

SHUWXUEDFLyQ���

�
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8QD�PRGLILFDFLyQ� D� HVWH� SURWRFROR� TXH� SHUPLWLUtD�HYDOXDU�GH�PHMRU�PDQHUD� ODV�

YLVLWDV�GH� ORV�YLVLWDQWHV� IORUDOHV�HV�TXH�HVWH�VH� OOHYH�D�FDER�FRQ�HO�PLVPR�Q~PHUR�GH�

LQGLYLGXRV� HQ� DPERV� VH[RV�� WDQWR� SDUD� XQ� iUHD� SHUWXUEDGD� FRPR� SDUD� XQD� SRFR�

SHUWXUEDGD�� (VWD� UHFRPHQGDFLyQ� VH� UHDOL]D� GDGR� TXH� HQ� HVWH� WUDEDMR� ODV� YLVLWDV�

UHJLVWUDGDV�VH�HQFXHQWUDQ�VHVJDGDV�DO�VH[R�PDVFXOLQR�\�VH�UHDOL]DURQ�PRGLILFDFLRQHV�D�

ODV� SUXHEDV� HVWDGtVWLFDV�� \� HV�TXH�HO�XVR�GH�HVWH�HVWXGLR�FRPR�FRPSDUDWLYR�SDUD�XQ�

WUDEDMR� GH� YLVLWDQWHV� IORUDOHV� HQ� iUHDV� SRFR� SHUWXUEDGDV� WHQGUtD� TXH� WRPDUVH� FRQ�

FDXWHOD�\�DWHQLpQGRVH�D�ODV�FRQVLGHUDFLRQHV�DQWHV�PHQFLRQDGDV��

3RU� RWUD� SDUWH�� HO�KDOOD]JR�GH� IUXWRV�HQ�iUEROHV�PDVFXOLQRV�DEUH�SDVR�D�VHJXLU�

HVWXGLDQGR� HO� FRPSRUWDPLHQWR� GHO� GLRLFLVPR� SUHVHQWH� HQ� OD� HVSHFLH�� 6H� SURSRQH�

YHULILFDU� OD� SUHVHQFLD� GH� SROHQ� HQ� ODV� IORUHV�GH� ORV� LQGLYLGXRV� IHPHQLQRV�\�KDFHU�XQD�

UHYLVLyQ� GH� ODV� GLIHUHQWHV� FDUDFWHUtVWLFDV� GH� ORV� IUXWRV� SURGXFLGRV� SRU� ORV� iUEROHV�

LGHQWLILFDGRV�HQ�HVWH�HVWXGLR�FRPR�PDVFXOLQRV�HQ�FRPSDUDFLyQ�FRQ�ORV�SURGXFLGRV�SRU�

iUEROHV� IHPHQLQRV��(QWUH� ODV�FDUDFWHUtVWLFDV�TXH�VH�VXJLHUH�UHYLVDU�VRQ��WDPDxR��FRORU��

IRUPD��DVt�FRPR�OD�YLDELOLGDG�GH�ODV�VHPLOODV��SDUD�HVWH�~OWLPR�DVSHFWR�VH�VXJLHUH�UHYLVDU�

HO� PpWRGR� GH� JHUPLQDFLyQ� GH� VHPLOODV� GH� %XGGOHMD� FRUGDWD�� UHSRUWDGR� SRU�

0HQGR]D�+HUQiQGH]�HW�DO����������

�
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&RQ� EDVH� HQ� ORV� REMHWLYRV�� ORV� UHVXOWDGRV�REWHQLGRV�\� OD�GLVFXVLyQ�SODQWHDGD�HQ�HVWD�

LQYHVWLJDFLyQ��VH�SODQWHDQ�ODV�VLJXLHQWHV�FRQFOXVLRQHV��

��� 6H�UHJLVWUDURQ�FLQFR�IDVHV�IHQROyJLFDV�SDUD�LQGLYLGXRV�PDVFXOLQRV��ERWyQ�MRYHQ�\�

DYDQ]DGR�� IORU� MRYHQ��HQ�DQWHVLV�\�VHQLO���\�RFKR�IDVHV��ERWyQ�MRYHQ�\�DYDQ]DGR��

IORU� MRYHQ��HQ�DQWHVLV�\�VHQLO��FRQ�ODV�IDVHV�DGLFLRQDOHV�GH�IUXWR�MRYHQ��PDGXUR�\�

VHQLO��SDUD�ORV�LQGLYLGXRV�IHPHQLQRV��

��� 6H� REVHUYDURQ� GLIHUHQFLDV� PRUIRILVLROyJLFDV� HQWUH� ODV� IORUHV� PDVFXOLQDV� \�

IHPHQLQDV�� /DV� IORUHV� PDVFXOLQDV� VRQ� GH� PD\RU� WDPDxR� \� WLHQHQ� XQD� PD\RU�

GXUDFLyQ�� DXQTXH� VXV� HVWUXFWXUDV� VH[XDOHV� �DQGURFHR�\�JLQHFHR��QR�SUHVHQWDQ�

YDULDFLRQHV�GH� WDPDxR��SRU�RWUR�ODGR��ODV�IORUHV�IHPHQLQDV�VRQ�PiV�SHTXHxDV�\�

GH�PHQRU�GXUDFLyQ��FRQ�XQ�DQGURFHR�UHGXFLGR�HQ�FRPSDUDFLyQ�FRQ�HO�DQGURFHR�

GH�ODV�IORUHV�PDVFXOLQDV��

��� (O�SHULRGR�GH� IORUDFLyQ�GH�%XGGOHMD�FRUGDWD�HQ������WXYR�OXJDU�HQWUH�ORV�PHVHV�

GH� DJRVWR� D� HQHUR�� \� HO� SHULRGR� GH� IUXFWLILFDFLyQ� GH� VHSWLHPEUH� D� IHEUHUR�� 6H�

UHJLVWUy�XQD�VLQFURQL]DFLyQ�HQ�OD�IORUDFLyQ�HQWUH�iUEROHV�IHPHQLQRV�\�PDVFXOLQRV��

OR�TXH�DVHJXUD�VX�p[LWR�UHSURGXFWLYR���

��� /D� DVLJQDFLyQ� GH� UHFXUVRV� HQ� LQGLYLGXRV� PDVFXOLQRV� SDUHFH� HVWDU� UHODFLRQDGD�

FRQ�OD�IORU�\�VXV�HVWUXFWXUDV�GH�DWUDFFLyQ��GHELGR�D�VX�PD\RU�WDPDxR�\�GXUDFLyQ��

(Q�LQGLYLGXRV�IHPHQLQRV�HVWD�DVLJQDFLyQ�SRGUtD�HVWDU�DVRFLDGD�FRQ�OD�SURGXFFLyQ�

�
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GH�IUXWRV��SXHVWR�TXH�HVWD�IDVH�UHJLVWUy�HO�PD\RU�WDPDxR�\�GXUDFLyQ�GH�ODV�RFKR�

IDVHV�UHSRUWDGDV��

��� 6H�UHJLVWUDURQ�IUXWRV�HQ�������GH�ORV�LQGLYLGXRV�PDVFXOLQRV�PXHVWUHDGRV��OR�TXH�

VXJLHUH�XQ�GLRLFLVPR�SDUFLDO��(VWH�KDOOD]JR�RIUHFH�XQD�RSRUWXQLGDG�SDUD�UHDOL]DU�

XQD� LQYHVWLJDFLyQ� VREUH� OD� GHWHUPLQDFLyQ� GH� VH[RV� HQ� HVWD� HVSHFLH�� OR� TXH�

DSRUWDUtD� D� XQD� PHMRU� FRPSUHVLyQ� GH� ORV� GLIHUHQWHV� PHFDQLVPRV� TXH� VH�

HQFXHQWUDQ�SUHVHQWHV�HQ�HO�GLRLFLVPR���

��� (O� YLVLWDQWH� IORUDO� TXH� UHJLVWUy� XQD� PD\RU� IUHFXHQFLD� HQ�DPERV�VH[RV� IXH�$SLV�

PHOOLIHUD�� FRQ� XQ� WRWDO� GH�����YLVLWDV�� OR�TXH�FRUUHVSRQGH�D�������GHO� WRWDO�GH�

YLVLWDV� UHJLVWUDGDV�� 2WURV� DUWUySRGRV� TXH� YLVLWDURQ� ODV� IORUHV� GH� HVWD� HVSHFLH�

IXHURQ�� DGHPiV� GH� +\PHQRSWHUD�� $UDQHDH�� &ROHRSWHUD�� 'LSWHUD�� +HPLSWHUD��

/HSLGRSWHUD��1HXURSWHUD��2GRQDWD��2UWKRSWHUD�\�7K\VDQRSWHUD��

��� /D� VLPLOLWXG� HQWUH� OD� FRPXQLGDG� GH� YLVLWDGRUHV� IORUDOHV� D� QLYHO� GH� RUGHQ� HQWUH�

iUEROHV� GH� GLVWLQWR� VH[R� SRU� PHGLR� GH� tQGLFHV� GH� VLPLOLWXG� GH� 6|UHQVHQ� \� GH�

-DFFDUG� IXH� GH�������\�������� UHVSHFWLYDPHQWH��'H� ORV����yUGHQHV� UHJLVWUDGRV�

HQWUH� DPERV� VH[RV�� HVWRV� FRPSDUWHQ� ������� FRQ� UHSUHVHQWDQWHV� GH� ORV�

VLJXLHQWHV�yUGHQHV��&ROHRSWHUD��'LSWHUD��+HPLSWHUD��+\PHQRSWHUD��/HSLGRSWHUD�\�

7K\VDQRSWHUD��

'DGR� HVWH� WUDEDMR� VH� VXJLHUH� TXH� OD� HYROXFLyQ� GHO� GLRLFLVPR� RFXUUH� GH� PDQHUD�

SDXODWLQD�HQ� ODV�HVSHFLHV��GDGR�TXH�SXHGHQ�H[LVWLU�UHYHUVLRQHV�D�RWURV�VLVWHPDV�FRPR�

HO�KHUPDIURGLWLVPR�R�TXH�HO�VLVWHPD�VH�HQFXHQWUD�D~Q�HQ�SURFHVR�GH�VHSDUDFLyQ�GH�ORV�
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VH[RV��(VWR�DEUH�SDVR�D�VHJXLU� LQYHVWLJDQGR� ORV�GLIHUHQWHV� IDFWRUHV�TXH�SXHGHQ�HVWDU�

LQYROXFUDGRV�HQ� OD�HYROXFLyQ�GHO�GLRLFLVPR�FRPR�VLVWHPD�VH[XDO��(VWH�WLSR�GH�HVWXGLRV�

SHUPLWH� FRPSUHQGHU� FRPR� XQD�SREODFLyQ�VH�FRPSRUWDQ�DQWH�GLIHUHQWHV� IDFWRUHV� WDQWR�

ELyWLFRV�FRPR�DELyWLFRV��DVt� FRPR� ODV�GLIHUHQWHV� LQWHUDFFLRQHV�TXH�SXHGHQ�RFXUULU�FRQ�

ODV� HVSHFLHV� GLRLFDV� GHELGR� D� OD� SUHVHQFLD� GH� LQGLYLGXRV� FRQ� GLIHUHQWHV� VH[RV�� /D�

SUHVHQFLD�GH�GRV�VH[RV�HQ�XQD�PLVPD�SREODFLyQ��FRPR�RFXUUH�HQ�%��FRUGDWD��SHUPLWH�

HQWHQGHU�OD�LPSRUWDQFLD�TXH�WLHQHQ�DPERV�VH[RV�GHQWUR�GH�ODV�GLIHUHQWHV�LQWHUDFFLRQHV�

TXH�RFXUUHQ��\�HV�TXH�HVWRV�SRVHHQ�FDUDFWHUtVWLFDV�\�IXQFLRQHV�GLIHUHQWHV�GHQWUR�GH�OD�

SREODFLyQ�� \� OD� DXVHQFLD� GH� XQR� GH� HVWRV� GRV� SRGUtD� LPSOLFDU� XQ� ULHVJR� SDUD� HO�

PDQWHQLPLHQWR�GH�OD�HVSHFLH��R�ELHQ��D�FDPELRV�HQ�ODV�HVWUXFWXUDV�VH[XDOHV�TXH�OOHYHQ�D�

XQ�VLVWHPD�VH[XDO�GLIHUHQWH���

/D�GLQiPLFD�GH�ORV�VLVWHPDV�VH[XDOHV�GD�SDVR�D�HVWXGLDU�ORV�GLIHUHQWHV�FDPELRV�

IORUDOHV�TXH�RFXUUHQ�D�QLYHO�SREODFLRQDO�R�GH�HVSHFLH��FRPR�KD�VLGR�UHJLVWUDGR�HQ�HVWH�

SUR\HFWR�FRQ�%XGGOHMD�FRUGDWD���

�
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$EURO�� '�3�� ������ 3ROOLQDWLRQ� ELRORJ\�� YRO�� ��� 6SULQJHU� 6FLHQFH� \� %XVLQHVV� 0HGLD��

+HLGHOEHUJ���

$FKD�&RUGHUR�� '��� )RQWXUEHO�5DGD�� )��� 0RQGDFD�*XWLpUUH]�� '�� \� =DPEUDQD�)ORUHV�� ,��

������ ,QWURGXFFLyQ�D� OD�ERWiQLFD��PDQXDO�XQLYHUVLWDULR��/DERUDWRULRV�GH�%LRORJtD�

³6DQ�&DOL[WR´��/D�3D]��%ROLYLD��

$JXLODU�5RGUtJXH]��6���7HUUD]DV��7��\�/ySH]�0DWD��/��������$QDWRPLFDO�ZRRG�YDULDWLRQ�RI�

%XGGOHMD� FRUGDWD� �%XGGOHMDFHDH�� DORQJ� LWV� QDWXUDO� UDQJH� LQ� 0H[LFR�� 7UHHV�� ����

���������

$OYHV�GRV�6DQWRV�� ,���6LOYD��&�,�'���3LQKHLUR��0��\�.OHLQHUW��$�'�0�3��������4XDQGR�XP�

YLVLWDQWH�IORUDO�p�XP�SROLQL]DGRU"�5RGULJXpVLD���������������

$QGHUVRQ��*�-��\�6\PRQ��'�(��������)XQFWLRQDO�GLRHF\�DQG�DQGURPRQRHF\�LQ�6RODQXP��

(YROXWLRQ���������������

$UPVWURQJ��-�(��H� ,UYLQH��$�.��������)ORZHULQJ��VH[�UDWLRV��SROOHQ䇲RYXOH�UDWLRV��IUXLW�VHW��

DQG� UHSURGXFWLYH�HIIRUW�RI�D�GLRHFLRXV� WUHH��0\ULVWLFD� LQVLSLGD� �0\ULVWLFDFHDH��� LQ�

WZR�GLIIHUHQW�UDLQ�IRUHVW�FRPPXQLWLHV��$PHULFDQ�-RXUQDO�RI�%RWDQ\�������������

$VKPDQ��7�/��\�6FKRHQ��'�-��������+RZ�ORQJ�VKRXOG�IORZHUV�OLYH"�1DWXUH����������������

%DHQD�'tD]�� )��� &KpYH]�� (��� 5XL]� GH� OD� 0HUFHG�� )�� \� 3RUWHU�%ROODQG�� /�� ������ $SLV�

PHOOLIHUD�HQ�0p[LFR��SURGXFFLyQ�GH�PLHO��IORUD�PHOtIHUD�\�DVSHFWRV�GH�SROLQL]DFLyQ��

5HYLVWD�0H[LFDQD�GH�&LHQFLDV�3HFXDULDV���������������

%DUU�� $��� %ODFN�� $�� \� 0F&DXJKH\�� +�� ������ &OLPDWLF� DQG� SKHQRORJLFDO� FRQWUROV� RI� WKH�

FDUERQ� DQG� HQHUJ\� EDODQFHV� RI� WKUHH� FRQWUDVWLQJ� ERUHDO� IRUHVW� HFRV\VWHPV� LQ�

:HVWHUQ� &DQDGD�� (Q� 1RRUPHWV�� $�� �HG����3KHQRORJ\� RI� HFRV\VWHP� SURFHVVHV��

DSSOLFDWLRQV� LQ� JOREDO� FKDQJH� UHVHDUFK�� 6SULQJHU� 6FLHQFH� \� %XVLQHVV� 0HGLD��

'RUGUHFKW��SS��������

%DUUHWW��6�&�+��������7KH�HYROXWLRQ�RI�SODQW�VH[XDO�GLYHUVLW\��1DWXUH�5HYLHZV�*HQHWLFV��

������±������
�
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%DZD��.��6��\�%HDFK��-��+��������(YROXWLRQ�RI�VH[XDO�V\VWHPV�LQ�IORZHULQJ�SODQWV��$QQDOV�

RI�WKH�0LVVRXUL�%RWDQLFDO�*DUGHQ���������±������

%RUJHV��5�0���6RPDQDWKDQ��+��\�.HOEHU��$��������3DWWHUQV�DQG�SURFHVVHV�LQ�QRFWXUQDO�

DQG� FUHSXVFXODU� SROOLQDWLRQ� VHUYLFHV�� 7KH� 4XDUWHUO\� 5HYLHZ� RI� %LRORJ\�� ����

���������

&DQR�6DQWDQD�� =�� ����D�� )OXMR� GH� HQHUJtD� D� WUDYpV� GH� 6SKHQDULXP� SXUSXUDVFHQV�

�2UWKRSWHUD�� $FULGLGDH�� \� SURGXFWLYLGDG� SULPDULD� QHWD� DpUHD� HQ�XQD�FRPXQLGDG�

[HUyILWD��7HVLV�GRFWRUDO��&HQWUR�GH�(FRORJtD��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�

0p[LFR��0p[LFR��

&DQR�6DQWDQD��=������E��/D�UHVHUYD�GHO�3HGUHJDO�FRPR�HFRVLVWHPD��HVWUXFWXUD�WUyILFD��

(Q� 5RMR�� $� �FRPS����5HVHUYD� (FROyJLFD� �(O� 3HGUHJDO��GH�6DQ�ÈQJHO��HFRORJtD��

KLVWRULD�QDWXUDO�\�PDQHMR��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��SS��

���������

&DQR�6DQWDQD��=��\�0HDYH��-��������6XFHVLyQ�SULPDULD�HQ�GHUUDPHV�YROFiQLFRV��HO�FDVR�

GHO�;LWOH��&LHQFLDV�������������

&DSRUDOL�� (��� 6SDGD�� $��� 0DU]LDQL�� *��� )DLOOD�� 2�� \� 6FLHQ]D�� $�� ������ 7KH� DUUHVW� RI�

GHYHORSPHQW� RI� DERUWLYH� UHSURGXFWLYH� RUJDQV� LQ� WKH� XQLVH[XDO� IORZHU� RI� 9LWLV�

YLQLIHUD�VVS��VLOYHVWULV��6H[XDO�3ODQW�5HSURGXFWLRQ���������������

&DUGRVR��-�&�)���9LDQD��0�/���0DWLDV��5���)XUWDGR��0�7���&DHWDQR��$�3��GH�6���&RQVRODUR��

+�� \� %ULWR�� 9�/�*�� ������ 7RZDUGV� D� XQLILHG� WHUPLQRORJ\� IRU� DQJLRVSHUP�

UHSURGXFWLYH�V\VWHPV��$FWD�%RWDQLFD�%UDVLOLFD���������±�����

&DUU��6�*���&DUU��'�-��\�5RVV��)�/��������0DOH�IORZHUV�LQ�HXFDO\SWV��$XVWUDOLDQ�-RXUQDO�RI�

%RWDQ\�������������

&DVWLOOR�$UJ�HUR�� 6��� 0RQWHV�&DUWDV�� *��� 5RPHUR�5RPHUR�� 0�$��� 0DUWtQH]�2UHD�� <���

*XDGDUUDPD�&KiYH]��3���6iQFKH]�*DOOpQ��,��\�1~xH]�&DVWLOOR��2��������'LQiPLFD�

\� FRQVHUYDFLyQ� GH� OD� IORUD� GHO� PDWRUUDO� [HUyILOR� GH� OD� 5HVHUYD� (FROyJLFD� GHO�

3HGUHJDO�GH�6DQ�ÈQJHO��')��0p[LFR���%ROHWtQ�GH�OD�6RFLHGDG�%RWiQLFD�GH�0p[LFR��

�����������
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&DVWLOOR�$UJ�HUR�� 6��� 0DUWtQH]�2UHD�� <��� 5RPHUR�5RPHUR�� 0�$��� *XDGDUUDPD�&KiYH]��

3��� &DVWLOOR�1~xH]�� 2��� 6iQFKH]�*DOOpQ�� ,�� \� 0HDYH�� -�� ������ /D� 5HVHUYD�

(FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO�� DVSHFWRV� IORUtVWLFRV� \� HFROyJLFRV��

8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��

&DVWLOOR�$UJ�HUR��6���0DUWtQH]�2UHD��<���1DYD�/ySH]��0��\�$OPHLGD�/HxHUR��/��������(O�

PDWRUUDO� [HUyILOR� GH� OD� 5HVHUYD� (FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO� \� VXV�

VHUYLFLRV�HFRVLVWpPLFRV��(Q�&RPLVLyQ�1DFLRQDO�SDUD�HO�&RQRFLPLHQWR�\�8VR�GH�OD�

%LRGLYHUVLGDG� �&21$%,2��\�6HFUHWDUtD�GHO�0HGLR�$PELHQWH�GHO�'LVWULWR�)HGHUDO�

�6('(0$���������/D�ELRGLYHUVLGDG�HQ�OD�&LXGDG�GH�0p[LFR��&21$%,2�6('(0$��

0p[LFR��SS���������

&pVDU�*DUFtD�� )�� ������ $QiOLVLV� GH� DOJXQRV� IDFWRUHV� TXH� DIHFWDQ� OD� IHQRORJtD�

UHSURGXFWLYD�GH�OD�FRPXQLGDG�YHJHWDO�GH�OD�5HVHUYD�GHO�3HGUHJDO�GH�6DQ�ÈQJHO��

'�)�� �0p[LFR���7HVLV�GH� OLFHQFLDWXUD��)DFXOWDG�GH�&LHQFLDV��8QLYHUVLGDG�1DFLRQDO�

$XWyQRPD�GH�0p[LFR��0p[LFR���

&KDUOHVZRUWK��'��������:K\�DUH�XQLVH[XDO�IORZHUV�DVVRFLDWHG�ZLWK�ZLQG�SROOLQDWLRQ�DQG�

XQVSHFLDOL]HG�SROOLQDWRUV"�7KH�$PHULFDQ�1DWXUDOLVW����������������

&KDWHODLQ�� 0��� 5�GLVVHU�� -�� \� 7UDXJRWW�� 0�� ������ 8UEDQ�GULYHQ� GHFUHDVH� LQ� DUWKURSRG�

ULFKQHVV� DQG� GLYHUVLW\� DVVRFLDWHG� ZLWK� JURXS�VSHFLILF� FKDQJHV� LQ� DUWKURSRG�

DEXQGDQFH��)URQWLHUV�LQ�(FRORJ\�DQG�(YROXWLRQ��������������

&KDWWRSDGK\D\� '�� \� 6KDUPD�� $�.�� ������ 6H[� GHWHUPLQDWLRQ� LQ� GLRHFLRXV� VSHFLHV� RI�

SODQWV��)HGGHV�5HSHUWRULXP���������������

&KHQ�� *��� *RQJ��:�&��� *H�� -��� 'XQQ�� %�/�� \� 6XQ��:�%��������)ORUDO� VFHQWV�RI� W\SLFDO�

%XGGOHMD� VSHFLHV� ZLWK� GLIIHUHQW� SROOLQDWLRQ� V\QGURPHV��%LRFKHPLFDO�6\VWHPDWLFV�

DQG�(FRORJ\���������������

&21$*8$�� &RPLVLyQ� 1DFLRQDO� GHO� $JXD�� ������ 5HV~PHQHV� PHQVXDOHV� GH� OOXYLD� \�

WHPSHUDWXUD�� 5HFXSHUDGR� HO� ��� GH� DEULO� GHO� ����� GH�

�KWWSV���VPQ�FRQDJXD�JRE�P[�HV�FOLPDWRORJLD�WHPSHUDWXUDV�\�OOXYLDV�UHVXPHQHV�

PHQVXDOHV�GH�WHPSHUDWXUDV�\�OOXYLDV!�

�
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&ULPPLQV��7�0���&ULPPLQV��0�$��\�%HUWHOVHQ��&�'��������&RPSOH[�UHVSRQVHV�WR�FOLPDWH�

GULYHUV�LQ�RQVHW�RI�VSULQJ�IORZHULQJ�DFURVV�D�VHPL�DULG�HOHYDWLRQ�JUDGLHQW��-RXUQDO�

RI�(FRORJ\�����������������

'DIQL��$��������3ROOLQDWLRQ�HFRORJ\��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��

'DOOLQJ�� -�:�� ������ (FRORJtD� GH� VHPLOODV�� (Q� *XDULJXDWD�� 0�5� \� .DWWDQ�� *�+�� �HGV����

(FRORJtD�\�FRQVHUYDFLyQ�GH�ERVTXHV�QHRWURSLFDOHV��/LEUR�8QLYHUVLWDULR�5HJLRQDO��

6DQ�-RVp��SS�����������

GH�9HJD��&��\�*yPH]��-�0��������3ROLQL]DFLyQ�SRU�KRUPLJDV��FRQFHSWRV��HYLGHQFLDV�\�

IXWXUDV�GLUHFFLRQHV��(FRVLVWHPDV�������������

'HJXLQHV��1���-XOOLDUG��5���'H�)ORUHV��0��\�)RQWDLQH��&��������)XQFWLRQDO�KRPRJHQL]DWLRQ�

RI� IORZHU� YLVLWRU� FRPPXQLWLHV� ZLWK� XUEDQL]DWLRQ�� (FRORJ\� DQG� (YROXWLRQ�� ���

�����������

'HOSK��/�)���*DOORZD\��/�)��\�6WDQWRQ��0�/��������6H[XDO�GLPRUSKLVP�LQ�IORZHU�VL]H��7KH�

$PHULFDQ�1DWXUDOLVW���������������

'HOSK�� /�)�� \� :ROI�� '�(�� ������ (YROXWLRQDU\� FRQVHTXHQFHV� RI� JHQGHU� SODVWLFLW\� LQ�

JHQHWLFDOO\�GLPRUSKLF�EUHHGLQJ�V\VWHPV��1HZ�3K\WRORJLVW����������������

'RPtQJXH]�ÈOYDUH]�� /�$�� ������ )HQRORJtD� GH� ODV�DEHMDV�GH� OD�5HVHUYD�(FROyJLFD�GHO�

3HGUHJDO�GH�6DQ�ÈQJHO�\�VX�UHODFLyQ�FRQ�OD�IHQRORJtD�IORUDO��7HVLV�GH�OLFHQFLDWXUD��

)DFXOWDG�GH�&LHQFLDV��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��

'RPtQJXH]�ÈOYDUH]�� /�$��� =�� &DQR�6DQWDQD� \� 5�� $\DOD�%DUDMDV�� ������ (VWUXFWXUD� \�

IHQRORJtD�GH�OD�FRPXQLGDG�GH�DEHMDV�QDWLYDV��+\PHQRSWHUD��$SRLGHD���(Q��/RW��$��

\� =�� &DQR�6DQWDQD� �HGV���� %LRGLYHUVLGDG� GHO� HFRVLVWHPD� GHO� 3HGUHJDO� GH� 6DQ�

ÈQJHO��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��SS������������

(FNHUW��&�*���.DOLV]��6���*HEHU��0�$���6DUJHQW��5���(OOH��(���&KHSWRX��3�2���*RRGZLOOLH��&���

-RKQVWRQ��0�2���.HOO\�� -�.���0RHOOHU��'�$���3RUFKHU��(���5HH��5�+���9DOOHMR�0DUtQ��

0�� \� :LQQ�� $�$�� ������ 3ODQW� PDWLQJ� V\VWHPV� LQ� D� FKDQJLQJ� ZRUOG�� 7UHQGV� LQ�

(FRORJ\�DQG�(YROXWLRQ�������������

�
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)DLIH�&DEUHUD��0���'tD]�$OYDUH]��(���&DxL]DUHV�0RUHUD��0��\�7RUUHV�5RFKH��(�0��������

6tQGURPHV� GH� SROLQL]DFLyQ� \� GLVSHUVLyQ� GH�HQGHPLVPRV�HQ� ODV�VHUSHQWLQLWDV�DO�

VXURHVWH�GH�6DQWD�&ODUD��&XED��&HQWUR�$JUtFROD�������������

)HQRJOLR�� 0�6��� 5RVVHWWL�� 0�5�� \� 9LGHOD�� 0�� ������1HJDWLYH�HIIHFWV�RI�XUEDQL]DWLRQ�RQ�

WHUUHVWULDO� DUWKURSRG� FRPPXQLWLHV�� $� PHWD�DQDO\VLV�� *OREDO� (FRORJ\� DQG�

%LRJHRJUDSK\�����������������

)HQVWHU�� &�%��� $UPEUXVWHU�� :�6��� :LOVRQ�� 3��� 'XGDVK�� 0�5�� \� 7KRPVRQ�� -�'�� ������

3ROOLQDWLRQ� V\QGURPHV� DQG� IORUDO� VSHFLDOL]DWLRQ�� $QQXDO� 5HYLHZ� RI� (FRORJ\��

(YROXWLRQ��DQG�6\VWHPDWLFV����������������

*DOOL��0�*���%UDFDOH��0���)DODYLJQD��$���5DIIDOGL��)���6DYLQL��&��\�9LJR��$��������'LIIHUHQW�

NLQGV�RI�PDOH�IORZHUV�LQ�WKH�GLRHFLRXV�SODQW�$VSDUDJXV�RIILFLQDOLV�/��6H[XDO�3ODQW�

5HSURGXFWLRQ������������

*DUFtD�*DUFtD��3�/��\�&DQR�6DQWDQD��=��������1XWULWLRQDO�HFRORJ\��JURZWK�DQG�GHQVLW\�RI�

$FURQ\FWRGHV� PH[LFDQDULD� �/HSLGRSWHUD�� *HRPHWULGDH�� RQ� D� GLRHFLRXV� SODQW�

%XGGOHMD� FRUGDWD� �6FURSKXODULDFHDH��� 5HYLVWD� 0H[LFDQD� GH� %LRGLYHUVLGDG�� ����

���������

*ROGEHUJ�� (�(��� .RKQ�� -�5��� /DQGH�� 5��� 5REHUWVRQ�� .�$��� 6PLWK�� 6�$�� H� ,JLü�� %��������

6SHFLHV�VHOHFWLRQ�PDLQWDLQV�VHOI�LQFRPSDWLELOLW\��6FLHQFH����������������

*RQ]iOH]�� 9�� \� &DPDFKR�� )�� ������ $YDQFHV� HQ� OD� SURSDJDFLyQ� GH� FXDWUR� HVSHFLHV�

SUHVHQWHV� HQ� (O� 3HGUHJDO� GH� 6DQ� ÈQJHO�� '�)�� (Q� 5RMR�� $�� �FRPS���� 5HVHUYD�

(FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO�� HFRORJtD�� KLVWRULD� QDWXUDO� \� PDQHMR��

8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��SS�����������

*RQ]iOH]�-DUDPLOOR��6�O��������(VWUXFWXUD�\�FRPSRVLFLyQ�GH�OD�FRPXQLGDG�YHJHWDO�GH�GRV�

VLWLRV� VXMHWRV� D� DFFLRQHV� GH� UHVWDXUDFLyQ� GXUDQWH� HO� SHULRGR� ���������� HQ� OD�

5HVHUYD�(FROyJLFD�GHO�3HGUHJDO�GH�6DQ�ÈQJHO��&LXGDG�GH�0p[LFR��0p[LFR��7HVLV�

GH� OLFHQFLDWXUD�� )DFXOWDG� GH� &LHQFLDV�� 8QLYHUVLGDG� 1DFLRQDO� $XWyQRPD� GH�

0p[LFR��0p[LFR��

�
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*RQ]iOH]�=HUWXFKH��/���2UR]FR�6HJRYLD��$���%DVNLQ��&��\�%DVNLQ�� -�0��������(IIHFWV�RI�

SULPLQJ� RQ� JHUPLQDWLRQ� RI�%XGGOHMD� FRUGDWD� VVS�� FRUGDWD� �/RJDQLDFHDH�� VHHGV�

DQG�SRVVLEOH�HFRORJLFDO�VLJQLILFDQFH��6HHG�6FLHQFH�DQG�7HFKQRORJ\���������������

*�HPHV��-��������/D�VH[XDOLGDG�HQ�ODV�SODQWDV��0qWRGH��$QXDULR���������������

*XHUUHUR�2OD\D��1�<��������&RPSDUDFLyQ�GH�YLVLWDQWHV� IORUDOHV�\�SROLQL]DGRUHV�GH�WUHV�

HVSHFLHV�GH�SDOPDV�GH�JpQHUR�6\DJUXV��$UHFDFHDH��HQGpPLFDV�\�DORSiWULFDV�GH�

&RORPELD��7HVLV�GH�OLFHQFLDWXUD��'HSDUWDPHQWR�GH�&LHQFLDV�%iVLFDV��8QLYHUVLGDG�

GH�/D�6DOOp��%RJRWi��'�&��

+DOO��'�0���&DPLOR��*�5���7RQLHWWR��5�.���2OOHUWRQ��-���$KUQp��.���$UGXVHU��0���$VFKHU��-�6���

%DOGRFN�� .�&�5��� )RZOHU��5���)UDQNLH��*���*RXOVRQ��'���*XQQDUVVRQ��%���+DQOH\��

0�(��� -DFNVRQ�� -�,��� /DQJHOORWWR�� *��� /RZHQVWHLQ�� '���0LQRU��(�6���3KLOSRWW��6�0���

3RWWV��6�*���6LURKL��0�+���6SHYDN��(�0���6WRQH��*�1��\�7KUHOIDOO��&�*��������7KH�

FLW\�DV�D�UHIXJH�IRU�LQVHFW�SROOLQDWRUV��&RQVHUYDWLRQ�%LRORJ\�������������

+HUQiQGH]�&UX]��5���%DUUyQ�3DFKHFR��)���6iQFKH]��'���$ULDV��6��\�9i]TXH]�6DQWDQD��6��

������)XQFWLRQDO�GLRHF\�LQ�(FKLQRFHUHXV��RQWRJHQHWLF�SDWWHUQV��SURJUDPPHG�FHOO�

GHDWK��DQG�HYROXWLRQDU\�VLJQLILFDQFH��,QWHUQDWLRQDO�-RXUQDO�RI�3ODQW�6FLHQFHV�������

���������

-DEERXU�� )��� (VSLQRVD�� )��� 'HMRQJKH�� 4�� \� /H� 3pFKRQ�� 7�� ������ 'HYHORSPHQW� DQG�

HYROXWLRQ�RI�XQLVH[XDO�IORZHUV��$�UHYLHZ��3ODQWV�����������

-RKUL�� %�0�� ������ 5HSURGXFWLYH� ELRORJ\� RI� SODQWV�� (Q� -RKUL�� %�0�� \� 6ULYDVWDYD�� 3�6��

�HGV����5HSURGXFWLYH�ELRORJ\�RI�SODQWV��1DURVD�3XEOLVKLQJ�+RXVH��'HOKL��S�����

-RKUL��%�0���6ULYDVWDYD��3�6��\�6LQJK��1��������5HSURGXFWLYH�ELRORJ\�RI�DQJLRVSHUPV��(Q�

-RKUL��%�0��\�6ULYDVWDYD��3�6���HGV����������5HSURGXFWLYH�ELRORJ\�RI�SODQWV��1DURVD�

3XEOLVKLQJ�+RXVH��'HOKL��SS������������

.DPSQ\��&�0��������3ROOLQDWLRQ�DQG�IORZHU�GLYHUVLW\�LQ�6FURSKXODULDFHDH��7KH�%RWDQLFDO�

5HYLHZ���������������

.DXO��0�/��������0DOH�VWHULOLW\�LQ�KLJKHU�SODQWV��6SULQJHU�9HUODJ��%HUOtQ��

�

ÈÄ�



�

�

.D\��4�2�1���/DFN��$�-���%DPEHU��)�&��\�'DYLHV��&�5��������'LIIHUHQFHV�EHWZHHQ�VH[HV�

LQ� IORUDO� PRUSKRORJ\�� QHFWDU� SURGXFWLRQ�DQG� LQVHFW�YLVLWV� LQ�D�GLRHFLRXV�VSHFLHV��

6LOHQH�GLRLFD��1HZ�3K\WRORJLVW���������������

.HYDQ�� 3�*�� \� %DNHU�� +�*�� ������ ,QVHFWV� DV� IORZHU� YLVLWRUV� DQG� SROOLQDWRUV�� $QQXDO�

5HYLHZ�RI�(QWRPRORJ\���������������

.QLJKW��7�0���6WHHWV��-�$���9DPRVL��-�&���0D]HU��6�-���%XUG��0���&DPSEHOO��'�5���'XGDVK��

0�5���-RKQVWRQ��0�2���0LWFKHOO��5�-��\�$VKPDQ��7�/��������3ROOHQ�OLPLWDWLRQ�RI�SODQW�

UHSURGXFWLRQ�� SDWWHUQ� DQG� SURFHVV�� $QQXDO� 5HYLHZ� RI� (FRORJ\�� (YROXWLRQ�� DQG�

6\VWHPDWLFV���������������

.UHEV��&�-��������(FRORJLFDO�PHWKRGRORJ\��+DUSHU�	�5RZ��3XE���&DPEULGJH��

/LDQJ��+���+H��<��'���7KHRGRURX��3��\�<DQJ��&��)��������7KH�HIIHFWV�RI�XUEDQL]DWLRQ�RQ�

SROOLQDWRUV�DQG�SROOLQDWLRQ��$�PHWD�DQDO\VLV��(FRORJ\�/HWWHUV������������������

/HZLV��'��������7KH�HYROXWLRQ�RI�VH[�LQ�IORZHULQJ�SODQWV��%LRORJLFDO�5HYLHZV�������������

/RW��$��\�&DPDUHQD��3��������(O�3HGUHJDO�GH�6DQ�ÈQJHO�GH�OD�&LXGDG�GH�0p[LFR��UHVHUYD�

HFROyJLFD� XUEDQD� GH� OD� 8QLYHUVLGDG� 1DFLRQDO�� (Q� /RW�� $�� \� &DQR�6DQWDQD�� =��

�HGV���� %LRGLYHUVLGDG� GHO� HFRVLVWHPD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO�� 8QLYHUVLGDG�

1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��SS���������

/RW�� $��� 3pUH]� (VFREHGR��0���*LO�$ODUFyQ��*���5RGUtJXH]�3DODFLRV��6��\�&DPDUHQD��3��

������ /D� 5HVHUYD� (FROyJLFD� GHO� 3HGUHJDO� GH� 6DQ� ÈQJHO�� $WODV� GH� ULHVJRV��

8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR���

0DGUL]�� 5�� \� 5DPtUH]�� 1�� ������ %LRORJtD� UHSURGXFWLYD� GH� &RFFRORED� XYLIHUD�

�3RO\JRQDFHDH�� XQD� HVSHFLH� SROtJDPR�GLRLFD��5HYLVWD� GH�%LRORJtD�7URSLFDO������

���������

0DQGXMDQR�� 0�&��� &DUULOOR�ÈQJHOHV�� ,��� 0DUWtQH]�3HUDOWD�� &�� \� *ROXERY�� -�� ������

5HSURGXFWLYH� ELRORJ\� RI� &DFWDFHDH�� (Q� 5DPDZDW�� .�*�� �HG���� 'HVHUW� SODQWV��

6SULQJHU��+HLGHOEHUJ��SS�����������

0DQJOD��<���0DQLVKD��7DQGRQ��5��\�*RHO��6��������'\QDPLFV�RI�HFR�HYROXWLRQDU\�IRUFHV�

LQ�VKDSLQJ�GLRHF\��(Q��7DQGRQ��5���6KLYDQQD��.��\�.RXO��0���HGV����5HSURGXFWLYH�

�
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HFRORJ\� RI� IORZHULQJ� SODQWV�� 3DWWHUQV� DQG� SURFHVVHV�� 6SULQJHU�� 6LQJDSXU�� SS��

����������

0HQGR]D�+HUQiQGH]��3�(��������(O�WHSR]iQ��&LHQFLDV�������������

0HQGR]D�+HUQiQGH]�� 3�(��� 2UR]FR�6HJRYLD�� $�� \� 3LVDQW\�� ,�� ������ *HUPLQDWLRQ��

HPHUJHQFH�� DQG� VXUYLYDO� RI� %XGGOHMD� FRUGDWD� LQ� DQ� XUEDQ� IRUHVW�� (FRORJLFDO�

5HVWRUDWLRQ���������������

0LOOHU�5XVKLQJ�� $�-�� \� 3ULPDFN�� 5�%�� ������ *OREDO� ZDUPLQJ� DQG� IORZHULQJ� WLPHV� LQ�

7KRUHDX
V�&RQFRUG��D�FRPPXQLW\�SHUVSHFWLYH��(FRORJ\���������������

0LQJ��5���:DQJ��-���0RRUH��3�+��\�3DWHUVRQ��$�+��������6H[�FKURPRVRPHV�LQ�IORZHULQJ�

SODQWV��$PHULFDQ�-RXUQDO�RI�%RWDQ\���������������

0LWFKHOO��&�+��\�'LJJOH��3�.��������7KH�HYROXWLRQ�RI�XQLVH[XDO�IORZHUV��PRUSKRORJLFDO�DQG�

IXQFWLRQDO� FRQYHUJHQFH� UHVXOWV�IURP�GLYHUVH�GHYHORSPHQWDO�WUDQVLWLRQV��$PHULFDQ�

-RXUQDO�RI�%RWDQ\�����������������

0L\DNH��7�� \�<DIXVR��0��������)ORUDO�VFHQWV�DIIHFW�UHSURGXFWLYH�VXFFHVV�LQ�IO\�SROOLQDWHG�

$ORFDVLD�RGRUD��$UDFHDH���$PHULFDQ�-RXUQDO�RI�%RWDQ\���������������

0RRUH��/�0��\�/DXHQURWK��:�.��������'LIIHUHQWLDO�HIIHFWV�RI�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�

RQ�HDUO\�YV��ODWH�IORZHULQJ�VSHFLHV��(FRVSKHUH����H���������������HFV�������

0R]D�� 0�.�� \� %KDWQDJDU�� $�.�� ������ 3ODQW� UHSURGXFWLYH� ELRORJ\� VWXGLHV� FUXFLDO� IRU�

FRQVHUYDWLRQ��&XUUHQW�6FLHQFH�%DQJDORUH������������

1RUPDQ��(�0��������%XGGOHMDFHDH��)ORUD�1HRWURSLFD�������±�����

2UR]FR��*��\�9i]TXH]��6��������6LVWHPDV�GH� UHSURGXFFLyQ�VH[XDO��(Q�0iUTXH]��*�-���

&ROOD]R��2�0���0DUWtQH]��*�0���2UR]FR��6�$��\�9i]TXH]��6�6���HGV����%LRORJtD�GH�

DQJLRVSHUPDV��)DFXOWDG�GH�&LHQFLDV��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR��

0p[LFR��SS������������

3DUDFKQRZLWVFK�� $�/�� \� (OOH�� (�� ������ 9DULDWLRQ� LQ� VH[� DOORFDWLRQ� DQG� PDOH±IHPDOH�

WUDGH�RIIV� LQ� VL[� SRSXODWLRQV� RI� &ROOLQVLD� SDUYLIORUD� �6FURSKXODULDFHDH� V�O����

$PHULFDQ�-RXUQDO�RI�%RWDQ\�����������������

3pUH]�%RWH�� -�/�������� ,QIHUHQFLD�HVWDGtVWLFD��(Q� ,QWURGXFFLyQ�D� OD�HVWDGtVWLFD�FLUFXODU��

8QLYHUVLGDG�GH�([WUHPDGXUD��&iFHUHV��SS����������
�
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3pUH]�&DOL[��(��������6FURSKXODULDFHDH��)ORUD�GHO�%DMtR�\�GH�5HJLRQHV�$G\DFHQWHV�������

������

5�&RUH�7HDP��������5��$�ODQJXDJH�DQG�HQYLURQPHQW�IRU�VWDWLVWLFDO�FRPSXWLQJ��5�)RXQG��

6WDW��&RPSXW���9LHQD��

5DPLUH]��1��\�%ULWR��<��������5HSURGXFWLYH�ELRORJ\�RI�D�WURSLFDO�SDOP�VZDPS�FRPPXQLW\�

LQ�WKH�9HQH]XHODQ�OODQRV��$PHULFDQ�-RXUQDO�RI�%RWDQ\�����������������

5DZDO��'�6���.DVHO��6���.HDWOH\��0�5��\�1LWVFKNH��&�5��������+HUEDULXP�UHFRUGV�LGHQWLI\�

VHQVLWLYLW\�RI�IORZHULQJ�SKHQRORJ\�RI�HXFDO\SWV�WR�FOLPDWH��LPSOLFDWLRQV�IRU�VSHFLHV�

UHVSRQVH�WR�FOLPDWH�FKDQJH��$XVWUDO�HFRORJ\���������������

5LRV�&DVDQRYD�� /�� \� =�� &DQR�6DQWDQD�� ������ $QiOLVLV� FXDQWLWDWLYR� GH� ORV� DUWUySRGRV�

HSLILWRV�GHO�3HGUHJDO�GH�6DQ�ÈQJHO��(Q�5RMR��$���FRPS����5HVHUYD�(FROyJLFD��(O�

3HGUHJDO�� GH� 6DQ� ÈQJHO�� HFRORJtD�� KLVWRULD� QDWXUDO� \� PDQHMR�� 8QLYHUVLGDG�

1DFLRQDO�$XWyQRPD�GH�0p[LFR��0p[LFR��SS�����������

6$'(5�� 6(0$51$7�� 6(1$6,&$�� &21$%,2� \� &21$13��6HFUHWDUtD�GH�$JULFXOWXUD�\�
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