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&RQRFHU� ORV� PHFDQLVPRV� UHODFLRQDGRV� FRQ� HO�

HQVDPEODMH� FRPXQLWDULR� GH� ERVTXHV� WURSLFDOHV�

\� OD� IRUPD�HQ�TXH� HVWRV� UHVSRQGHQ�D�YDULDFLR�

QHV�DPELHQWDOHV�HV�XQD� WDUHD�XUJHQWH�GHELGR�D�

OD�QHFHVLGDG�GH�HQWHQGHU�ORV�HIHFWRV�TXH�SXHGH�

WHQHU�HO�FDPELR�FOLPiWLFR�VREUH�ORV�HFRVLVWHPDV�

QDWXUDOHV� �3RZHUV� HW� DO��� �������$OJXQRV� HVWX�

GLRV�KDQ�GHPRVWUDGR�TXH�YDULDEOHV�DPELHQWDOHV�

FRPR� OD� GLVSRQLELOLGDG�GH� DJXD� \� OD� IHUWLOLGDG�

GHO�VXHOR�GHWHUPLQDQ�OD�FRQILJXUDFLyQ�FRPXQL�

WDULD�GH�SODQWDV�\�VX�SURGXFWLYLGDG�D�HVFDOD�JOR�

EDO� �7ROHGR� HW� DO��� ������ ������� 6LQ� HPEDUJR��

PX\�SRFR�VH�FRQRFH�VREUH�ORV�HIHFWRV�DPELHQ�

WDOHV�TXH�DFWXDQ�D�HVFDOD�ORFDO�VREUH�OD�IXQFLR�

QDOLGDG� \� HO� GHVHPSHxR� GH� ODV� HVSHFLHV� DUEy�

UHDV� �&KDYH�� ������:HQQHNHV�� 5RVLQGHOO�	�

(WWLHQH�� ������� (VWR� ~OWLPR� HV� GH� HVSHFLDO�

LPSRUWDQFLD�SDUD�HQWHQGHU�HO�IXQFLRQDPLHQWR�

GH�HFRVLVWHPDV�DOWDPHQWH�OLPLWDGRV�SRU�FRQ�

GLFLRQHV� DPELHQWDOHV� FRPR� OD� VHTXtD�� FRPR�

ORV�ERVTXHV�VHFRV�WURSLFDOHV��%67���TXH��D�VX�

YH]�� KDQ� VLGR� IXHUWHPHQWH� WUDQVIRUPDGRV� \�

DFWXDOPHQWH�VH�HQFXHQWUDQ�HQ�SHOLJUR�GH�GHV�

DSDUHFHU� �0XUSK\� 	� /XJR�� ������ 3RUWLOOR-

4XLQWHUR�	�6iQFKH]-$]RIHLID��������� 

5HDOL]DPRV� DQiOLVLV� GH� GDWRV� HVSDFLDOHV� \�

WHPSRUDOHV�GH�UHFXUVRV�GHO�VXHOR�\�SODQWDV�GH�

WUHV�SDUFHODV�SHUPDQHQWHV�GH��-KD�HQ�XQ�%67�

FRORPELDQR� SDUD� H[SORUDU� FyPR� OD� WRSRJUD�

ItD�SXHGH�HMHUFHU�FDPELRV�HQ�ODV�FRQGLFLRQHV�

GHO�VXHOR�\�FyPR�HVWRV�FDPELRV�LQIOX\HQ�HQ�

ORV� UDVJRV� IXQFLRQDOHV� GH� SODQWDV� \� OD� GLQi�
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PLFD�GH�OD�ELRPDVD�D�QLYHO�FRPXQLWDULR�\�D�QL�

YHO� GH� HVSHFLHV�� 3DUD� HVWR�� DERUGDPRV� ODV� VL�

JXLHQWHV�SUHJXQWDV�� �D��¢FyPR� OD� UXJRVLGDG�GH�

OD�WRSRJUDItD�DIHFWD�ORV�UHFXUVRV�GHO�VXHOR��DJXD�

\� QXWULHQWHV��� OD� FRPSRVLFLyQ� IXQFLRQDO� GH�

SODQWDV� \� OD� SURGXFWLYLGDG� D� QLYHO� FRPXQLWD�

ULR"���E��¢FyPR�OD�YDULDFLyQ�HVSDFLDO�GH�UHFXU�

VRV�GHO�VXHOR�GHWHUPLQD�OD�GLVWULEXFLyQ�HVSDFLDO�

GH� HVWUDWHJLDV� IXQFLRQDOHV� \� OD� GLQiPLFD� GH� OD�

ELRPDVD�GH�ODV�HVSHFLHV" 

3RU�XQ�ODGR��HQFRQWUDPRV�TXH�EDMR�ODV�PLVPDV�

FRQGLFLRQHV�FOLPiWLFDV�\�FRPSRVLFLyQ�IORUtVWLFD�

GHO�HFRVLVWHPD��ORV�FDPELRV�HQ�HO�FRQWHQLGR�GH�

DJXD� \� QXWULHQWHV� GHO� VXHOR� \� OD� FRPSRVLFLyQ�

IXQFLRQDO� GH� ODV� FRPXQLGDGHV� HVWXYLHURQ� DVR�

FLDGRV� FRQ� GLIHUHQFLDV� HQ� OD� UXJRVLGDG� GH� OD�

WRSRJUDItD�� (O� FRQWHQLGR� GH� DJXD� HQ� HO� VXHOR�

GLVPLQX\y�GH� VLWLRV� SODQRV� D� FROLQDGRV��PLHQ�

WUDV�TXH�ORV�QXWULHQWHV�GHO�VXHOR�DXPHQWDURQ�GH�

SODQRV�D�FROLQDGRV��(VWR�VH�GHEH�SRVLEOHPHQWH�

D�TXH�XQD�PD\RU�SHQGLHQWH�HQ�VLWLRV�FROLQDGRV�

DFHOHUD�HQ�IOXMR�KtGULFR�FRQGXFLHQGR�D�XQD�PH�

QRU� UHWHQFLyQ� GH� DJXD� HQ� HO� VXHOR� �/L��&KDQJ��

/LX�� =KHQJ�� 	� :DQJ�� ������ 0DUNHVWHLMQ��

,UDLSL��%RQJHUV��	�3RRUWHU���������(Q�FRQVH�

FXHQFLD��HO�EDMR�FRQWHQLGR�GH�DJXD�HQ�HO�VXH�

OR� GH� VLWLRV� FROLQDGRV� UHGXFH� OD� OL[LYLDFLyQ�

DXPHQWDQGR� OD� FRQFHQWUDFLyQ� GH� QXWULHQWHV��

FRQWUDULR� D� VLWLRV� SODQRV� TXH� SXHGHQ� WHQHU�

XQD� PD\RU� WDVD� GH� OL[LYLDFLyQ� GHELGR� D� XQ�

PD\RU� FRQWHQLGR� GH� DJXD� HQ� HO� VXHOR�

�&DPSR�� 0DDVV�� -DUDPLOOR�� 	� 0DUWtQH]-

<Ut]DU���������$GLFLRQDOPHQWH��HQ�VLWLRV�SOD�

QRV�\�FROLQDGRV�KXER�XQD�PD\RU�GRPLQDQFLD�

GH� HVSHFLHV� FRQVHUYDGRUDV� FRQ� WHMLGRV� GHQ�

VRV� TXH� SXHGH� GHEHUVH� D� OD� OLPLWDFLyQ� TXH�

LPSRQHQ� OD� HVFDVH]� GH� QXWULHQWHV� HQ� VLWLRV�

SODQRV�\�GH�DJXD�HQ�VLWLRV�FROLQDGRV��OD�FXDO�

HV� VRSRUWDGD� H[LWRVDPHQWH� SRU� SODQWDV� FRQ�

HVWH� WLSR� GH� HVWUDWHJLDV� �0pQGH]-$ORQ]R��

3LQHGD-*DUFtD�� 3D]��5RVHOO��	�2OVRQ�� ������

5HLFK�HW�DO����������(Q�FDPELR��VLWLRV�RQGX�

ODGRV�WXYLHURQ�YDORUHV�LQWHUPHGLRV�GHO�FRQWH�

QLGR�GH�DJXD�\�ORV�QXWULHQWHV�GHO�VXHOR�\�XQD�

PD\RU� GRPLQDQFLD� GH� HVSHFLHV� DGTXLVLWLYDV�

TXH�VRQ�PiV�H[LWRVDV�GRQGH�ORV�UHFXUVRV�GHO�

VXHOR� VRQ�PiV� DEXQGDQWHV� �0pQGH]-$ORQ]R�

HW�DO���������5HLFK�HW�DO����������3HVH�D�HVWR��

ORV� FDPELRV� HQ� OD� ELRPDVD� FRPXQLWDULD� QR�
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IXHURQ� GLVWLQWRV� HQWUH� SDUFHODV�� SRVLEOHPHQWH��

SRUTXH� ODV� HVWUDWHJLDV� TXH� GRPLQDQ� HQ� FDGD�

VLWLR�VRQ�OD�PHMRU�VROXFLyQ�DQWH�ODV�YDULDFLRQHV�

HQ�WRSRJUDItD�\�VXHOR��OR�FXDO�FRQGXFH�D�XQ�ED�

ODQFH�HQ�VX�GLQiPLFD��/LPLQ��6OLN��6XNUL��&KHQ��

	�$KPDG���������'H�HVWD�PDQHUD��OD�UXJRVLGDG�

GH�OD�WRSRJUDItD�JHQHUD�FDPELRV�D�HVFDODV�ORFD�

OHV�HQ�HO�DJXD�\�ORV�QXWULHQWHV�GHO�VXHOR�PRGLIL�

FDQGR�OD�FRPSRVLFLyQ�IXQFLRQDO�GH�ODV�SODQWDV� 

3RU� RWUR� ODGR�� HQFRQWUDPRV� TXH� OD� YDULDFLyQ�

HVSDFLDO�GH�UHFXUVRV�GHO�VXHOR�\�UDVJRV�IXQFLR�

QDOHV�GH�SODQWDV�WXYR�HIHFWRV�FRRUGLQDGRV�VREUH�

OD�ELRPDVD�HQ�SLH��/D�PD\RU�ELRPDVD�HQ�SLH�VH�

FRQFHQWUy�HQ�VLWLRV�FRQ�EDMR�FRQWHQLGR�GH�DJXD�

\�DOWRV�QXWULHQWHV�HQ�HO�VXHOR�GRQGH�GRPLQDURQ�

HVSHFLHV� FRQVHUYDGRUDV�� SRVLEOHPHQWH� SRUTXH�

VXV�WHMLGRV�GHQVRV�HYLWDQ�OD�FDYLWDFLyQ�\�URWXUD�

GHO�WDOOR�DXPHQWDQGR�OD�DFXPXODFLyQ�GH�ELRPD�

VD��&KDYH�HW�DO���������0DUNHVWHLMQ�	�3RRUWHU��

�������$GHPiV�� OD�PD\RU� SDUWH� GH� OD� ELRPDVD�

UHVWDQWH� HVWXYR� FRQFHQWUDGD� HQ� VLWLRV� FRQ� DOWR�

FRQWHQLGR�GH�DJXD�\�EDMRV�QXWULHQWHV�GRQGH�GR�

PLQDURQ�HVSHFLHV�DGTXLVLWLYDV��GHELGR�D�TXH�HQ�

HVWRV�VLWLRV�VRQ�PiV�FRPSHWLWLYDV��PDQWHQLHQGR�

VXV�WDVDV�GH�UHFDPELR�UiSLGDV�\�DSRUWDQGR�D�

OD�DFXPXODFLyQ�GH�ELRPDVD��-DJHU��5LFKDUG�

VRQ�� %HOOLQJKDP�� &OHDUZDWHU�� 	� /DXJKOLQ��

������0DUNHVWHLMQ�	�3RRUWHU���������6LQ�HP�

EDUJR�� OD� VREUHYLYHQFLD�� PRUWDOLGDG� \� FDP�

ELRV�QHWRV�SRVLWLYRV�GH�ELRPDVD�LQFUHPHQWD�

URQ� HQ� VLWLRV� FRQ� EDMR� FRQWHQLGR� GH� DJXD� \�

DOWD� FRQFHQWUDFLyQ� GH� QXWULHQWHV� HQ� HO� VXHOR�

GRQGH�KXER�XQD�PD\RU�ELRPDVD�HQ�SLH��(VWR�

VXJLHUH�TXH� DXQTXH� OD�YDULDFLyQ� HVSDFLDO� GH�

UHFXUVRV�GHO�VXHOR�UHIOHMD�XQ�FRQWLQXR�GH�HV�

WUDWHJLDV� HQ� ODV� SODQWDV� GH� FRQVHUYDFLyQ� D�

DGTXLVLFLyQ� DIHFWDQGR� OD� GLVWULEXFLyQ� HVSD�

FLDO�GH�ELRPDVD�HQ�SLH��HO�PD\RU�LQFUHPHQWR�

GH� ELRPDVD� SDUD� ORV� %67� RFXUUH� HQ� VLWLRV�

OLPLWDGRV�KtGULFDPHQWH�\�GRPLQDGRV�SRU�HV�

SHFLHV� FRQVHUYDGRUDV� FRQ� PD\RU� LQYHUVLyQ�

GH� ELRPDVD� HQ� VXV� WHMLGRV� �3UDGR--XQLRU� HW�

DO���������� OR�FXDO�HV�FRQWUDULR�DO�SDWUyQ�JH�

QHUDO�GH�ORV�ERVTXHV�QHRWURSLFDOHV�\�ERVTXHV�

K~PHGRV� WURSLFDOHV� �)LQHJDQ� HW� DO��� ������

3RRUWHU�HW�DO���������� 

(VWD�LQYHVWLJDFLyQ�FRQWULEX\H�D�HQWHQGHU�Fy�

PR� ORV� UHFXUVRV� GHO� VXHOR� \� ORV� UDVJRV� IXQ�

FLRQDOHV�LQIOX\HQ�HQ�OD�FRH[LVWHQFLD�ORFDO�GH�
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SODQWDV�\�OD�SURGXFWLYLGDG�GH�%67��/D�HYLGHQ�

FLD� HFROyJLFD� DTXt� SUHVHQWDGD� FRQWULEX\H� D� OD�

WRPD�GH�GHFLVLRQHV�IUHQWH�DO�PDQHMR�VRVWHQLEOH�

GH�%67��HVSHFtILFDPHQWH�D�SURFHVRV�GH�UHVWDX�

UDFLyQ�\�FRQVHUYDFLyQ�� 

$*5$'(&,0,(1726 

$JUDGHFHPRV� D� &DPLOD� 3L]DQR�� 5HQp� /ySH]-

&DPDFKR��D�HVWXGLDQWHV�\� DVLVWHQWHV�GH�FDPSR�

SRU� VX� FRQWULEXFLyQ� HQ� HO� HVWDEOHFLPLHQWR� \�

FHQVR�GH� ODV�SDUFHODV�� D�9LYLDQD�6DOLQDV�\�)D�

ELiQ�*DU]yQ�SRU�HO�SURFHVDPLHQWR�GH�ORV�UDVJRV�

IXQFLRQDOHV��D�0LJXHO�&DGHQD�\�3DXOD�0HQHVHV�

SRU�VX�DSR\R�HQ�ORV�DQiOLVLV�TXtPLFRV�GHO�VXHOR�

\�DO�,QVWLWXWR�GH�,QYHVWLJDFLyQ�GH�5HFXUVRV�%LR�

OyJLFRV�$OH[DQGHU�YRQ�+XPEROGW�SRU�OD�ILQDQ�

FLDFLyQ� GXUDQWH� WRGR� HO� SURFHVR� GH� LQYHVWLJD�

FLyQ� 

5()(5(1&,$6�%,%/,2*5È),&$6 

%DOGHFN�� &�� $��� +DUPV�� .�� (��� <DYLWW�� -�� %���

-RKQ��5��� 7XUQHU�� %�� /���9DOHQFLD��5���«�

'DOOLQJ�� -��:�� ��������6RLO� UHVRXUFHV� DQG�

WRSRJUDSK\� VKDSH� ORFDO� WUHH� FRPPXQLW\�

VWUXFWXUH� LQ� WURSLFDO� IRUHVWV�� 3URFHHGLQJV�

RI� WKH�5R\DO�6RFLHW\�%��%LRORJLFDO�6FL�

HQFHV�� ����������� KWWSV���

GRL�RUJ���������UVSE���������� 

&DPSR��-���0DDVV��-��0���-DUDPLOOR��9��-���	�

0DUWtQH]-<Ut]DU�� $�� �������� &DOFLXP��

SRWDVVLXP��DQG�PDJQHVLXP�F\FOLQJ�LQ�D�

0H[LFDQ� WURSLFDO�GU\� IRUHVW� HFRV\VWHP��

%LRJHRFKHPLVWU\�� ���� ��–���� KWWSV���

GRL�RUJ���������$ 

&KDYH��-���&RRPHV��'���-DQVHQ��6���/HZLV��6��

/��� 6ZHQVRQ�� 1�� *��� 	� =DQQH�� $�� (��

�������� 7RZDUGV� D� ZRUOGZLGH� ZRRG�

HFRQRPLFV� VSHFWUXP�� (FRORJ\� /HWWHUV��

������� ���–����� KWWSV���

GRL�RUJ���������M�����-

����������������[ 

&KDYH��-����������7KH�SUREOHP�RI�SDWWHUQ�DQG�

VFDOH�LQ�HFRORJ\��ZKDW�KDYH�ZH�OHDUQHG�

LQ����\HDUV"��(FRORJ\�/HWWHUV�������–���

KWWSV���GRL�RUJ���������HOH������ 

)LQHJDQ�� %��� 3HxD-&ODURV�� 0��� GH� 2OLYHLUD��

$��� $VFDUUXQ]�� 1��� %UHW-+DUWH�� 0�� 6���

&DUUHxR-5RFDEDGR�� *��� «� 3RRUWHU�� /��
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��������'RHV�IXQFWLRQDO�WUDLW�GLYHUVLW\�SUH�

GLFW�DERYH-JURXQG�ELRPDVV�DQG�SURGXFWLY�

LW\�RI�WURSLFDO�IRUHVWV"�7HVWLQJ�WKUHH�DOWHU�

QDWLYH� K\SRWKHVHV�� -RXUQDO� RI� (FRORJ\��

�������� ���–����� KWWSV���

GRL�RUJ�������������-���������� 

-DJHU��0��0���5LFKDUGVRQ��6��-���%HOOLQJKDP��3��

-��� &OHDUZDWHU��0�� -��� 	� /DXJKOLQ�� '�� &��

�������� 6RLO� IHUWLOLW\� LQGXFHV� FRRUGLQDWHG�

UHVSRQVHV� RI� PXOWLSOH� LQGHSHQGHQW� IXQF�

WLRQDO� WUDLWV�� -RXUQDO� RI� (FRORJ\�� ��������

���–����� KWWSV���GRL�RUJ�������������-

���������� 

-RKQ��5���'DOOLQJ��-��:���+DUPV��.��(���<DYLWW��

-�� %��� 6WDOODUG�� 5�� )��� 0LUDEHOOR�� 0��� «�

)RVWHU��5��%�� ��������6RLO� QXWULHQWV� LQIOX�

HQFH� VSDWLDO� GLVWULEXWLRQV� RI� WURSLFDO� WUHH�

VSHFLHV�� 3URFHHGLQJV� RI� WKH� 1DWLRQDO�

$FDGHP\�RI�6FLHQFHV�RI� WKH�8QLWHG�6WDWHV�

RI� $PHULFD�� �������� ���–����� KWWSV���

GRL�RUJ���������SQDV����������� 

/L�� ;��� &KDQJ�� 6�� ;��� /LX�� -��� =KHQJ�� =��� 	�

:DQJ�� ;�� �������� 7RSRJUDSK\-VRLO� UHOD�

WLRQVKLSV�LQ�D�KLOO\�HYHUJUHHQ�EURDGOHDI�

IRUHVW� LQ� VXEWURSLFDO� &KLQD�� -RXUQDO� RI�

6RLOV�DQG�6HGLPHQWV�������������–������

KWWSV���GRL�RUJ���������V�����-���-

����-� 

/LPLQ��$���6OLN��)���6XNUL��5��6���&KHQ��6���	�

$KPDG��-��$����������/DUJH�WUHH�VSHFLHV�

FRPSRVLWLRQ��QRW�JURZWK�UDWHV��LV�DIIHFW�

HG�E\�WRSRJUDSK\�LQ�D�%RUQHDQ�WURSLFDO�

IRUHVW�� %LRWURSLFD��2QOLQH� 9HU�RI� 5HF�

RUG�EHIRUH�LQFOXVLRQ�LQ�DQ�LVVXH����–����

KWWSV���GRL�RUJ���������EWS������ 

0DUNHVWHLMQ�� /��� ,UDLSL�� -��� %RQJHUV�� )��� 	�

3RRUWHU�� /�� �������� 6HDVRQDO� YDULDWLRQ�

LQ� VRLO� DQG� SODQW� ZDWHU� SRWHQWLDOV� LQ� D�

%ROLYLDQ� WURSLFDO�PRLVW� DQG� GU\� IRUHVW��

-RXUQDO�RI�7URSLFDO�(FRORJ\������������

–����� KWWSV���GRL�RUJ���������

6���������������� 

0DUNHVWHLMQ��/���	�3RRUWHU��/����������6HHG�

OLQJ�URRW�PRUSKRORJ\�DQG�ELRPDVV�DOOR�

FDWLRQ�RI���� WURSLFDO� WUHH�VSHFLHV� LQ� UH�

ODWLRQ� WR� GURXJKW-� DQG� VKDGH-WROHUDQFH��

-RXUQDO� RI� (FRORJ\�� ������� ���–�����
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KWWSV���GRL�RUJ���������M�����-

����������������[ 

0pQGH]-$ORQ]R�� 5��� 3LQHGD-*DUFtD�� )��� 3D]��

+���5RVHOO�� -��$���	�2OVRQ��0��(�� ��������

/HDI� SKHQRORJ\� LV� DVVRFLDWHG� ZLWK� VRLO�

ZDWHU� DYDLODELOLW\� DQG� [\OHP� WUDLWV� LQ� D�

WURSLFDO� GU\� IRUHVW��7UHHV� -� 6WUXFWXUH� DQG�
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