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��8QLYHUVLGDG�GH�/D�/DJXQD��ÈUHD�GH�,QJHQLHUtD�$JURIRUHVWDO��7HQHULIH��MFVDQWD#XOO�HV�
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6H� SUHVHQWD� OD� FDUDFWHUL]DFLyQ� KLGURTXtPLFD� H� LVRWySLFD� DPELHQWDO� GH� ODV� DJXDV�
DOXPEUDGDV�HQ�ORV�QDFLHQWHV�GHQRPLQDGRV��/D�0LQD��\�³(O�0ROLQLOOR´��7�0��GH�7HMHGD��,VOD�GH�
*UDQ�&DQDULD��D�SDUWLU�GH�GDWRV�DQDOtWLFRV�ItVLFR�TXtPLFRV�GH�ODV�PXHVWUDV�UHFRJLGDV�GXUDQWH�
HO� SHULRGR� ����������� \� DQDOL]DGDV� HQ� ODERUDWRULRV� DFUHGLWDGRV�� 'LFKDV� DJXDV� VH�
FRUUHVSRQGHQ� FRQ� XQD� WLSRORJtD� ELFDUERQDWDGD� FiOFLFR�PDJQpVLFD�� SUHVHQWDQGR� GpELO�
PLQHUDOL]DFLyQ��ROLJRPHWiOLFD���FRQ�FRQGXFWLYLGDG�HOpFWULFD�GHO�DJXD�������6�FP�\�FRQ�EDMRV�
FRQWHQLGRV�HQ�WRGRV� ORV� LRQHV�DQDOL]DGRV��/D� WHPSHUDWXUD�GHO�DJXD�HQ�DPEDV�FDSWDFLRQHV�
HVWi�FRPSUHQGLGD�HQWUH������������&��DJXDV�IUtDV���/DV�FDUDFWHUtVWLFDV�KLGURTXtPLFDV�GH�ODV�
DJXDV� FDSWDGDV� HQ� ODV� QDFLHQWHV� VH� KD�PDQWHQLGR�PX\� HVWDEOH� D� OR� ODUJR� GHO� SHULRGR� GH�
PXHVWUHR�� $VLPLVPR�� OD� FRPSRVLFLyQ� LVRWySLFD� GH� ODV� DJXDV� VXEWHUUiQHDV� SUHVHQWD�� D� VX�
YH]��XQD�FRPSRVLFLyQ�LVRWySLFD�VLPLODU�HQ�į�+�\�HQ�į��2��GHVWDFDQGR�OD�SUHVHQFLD�GH�WULWLR�HQ�
FRQFHQWUDFLRQHV� LQIHULRUHV� D� ���� 87�� 6H� FRQFOX\H� UD]RQDEOHPHQWH� TXH� ODV� DJXDV�
VXEWHUUiQHDV� GH� DPERV� QDFLHQWHV� VRQ� VLPLODUHV� \� KRPRJpQHDV�� \� SURYLHQHQ� GHO� PLVPR�
VLVWHPD�DFXtIHUR��VL�ELHQ�HV�SUREDEOH�TXH�D�WUDYpV�GH�YtDV�GH�IOXMR�GLIHUHQWHV�\�SRVLEOHPHQWH�
LQWHUFRQHFWDGDV����
�
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7KLV�SDSHU�GHVFULEHV�WKH�K\GURFKHPLFDO�DQG�HQYLURQPHQWDO� LVRWRSH�PLQHUDO�JURXQGZDWHU�
FKDUDFWHUL]DWLRQ� IURP� �/D� 0LQD�� DQG� ³(O� 0ROLQLOOR´� VSULQJV� �7HMHGD�� *UDQ� &DQDULD� ,VODQG���
XVLQJ�SK\VLFR�FKHPLFDO�DQDO\WLFDO�GDWD�IURP�WKH�PRQWKO\�VDPSOLQJ�FDPSDLJQ�FDUULHG�RXW�IURP�
-XO� ����� WR� $XJ� ������ ZKLFK� VDPSOHV� ZHUH� DQDO\]HG� LQ� $FFUHGLWHG� ODERUDWRULHV�� 7KHVH�
ZDWHUV�EHORQJ�LQ�WKH�FDOFLXP�PDJQHVLXP�ELFDUERQDWH�W\SH�DQG�VKRZ�ERWK�ORZ�PLQHUDOL]DWLRQ�
DQG�LRQV�FRQFHQWUDWLRQ��ZLWK�DQ�HOHFWULFDO�FRQGXFWLYLW\�XQGHU������6�FP��7HPSHUDWXUH�LQ�ERWK�
FDWFKPHQWV�LV�UDQJLQJ�IURP������&�WR������&��FROG�ZDWHUV���+\GURFKHPLFDO�EHKDYLRU�RI�WKHVH�
1DWXUDO�0LQHUDO�:DWHUV�KDV�EHHQ�YHU\�VWDEOH�GXULQJ�FRPSDUDWLYH�SHULRG�� ,Q� WKH�VDPH�ZD\��
JURXQGZDWHU� LVRWRSLF� FRPSRVLWLRQ� VKRZV� VLPLODU� YDOXHV� LQ� į�+� DQG� į��2�� ZLWK� WULWLXP�
FRQFHQWUDWLRQ�XQGHU�����78��7KHVH�GDWD�OHDG�WR�WKH�UHDVRQDEOH�FRQFOXVLRQ�WKDW�JURXQGZDWHU�
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(O�([FPR��$\XQWDPLHQWR�GH�7HMHGD�IRUPXOy� OD�VROLFLWXG�GH�GHFODUDFLyQ�GH�$JXD�0LQHUDO�
1DWXUDO� �$01�� DQWH� OD� &RQVHMHUtD� GH� (PSOHR�� ,QGXVWULD� \� &RPHUFLR� GHO� *RELHUQR� GH�
&DQDULDV��HQ�FXPSOLPLHQWR�GH�ORV�UHTXHULPLHQWRV�TXH�HVWDEOHFH�HO�5HDO�'HFUHWR������������
GH� ��� GH� GLFLHPEUH�� SRU� HO� TXH� VH� UHJXOD� OD� H[SORWDFLyQ� \� FRPHUFLDOL]DFLyQ� GH� DJXDV�
PLQHUDOHV�QDWXUDOHV�\�DJXDV�GH�PDQDQWLDO�HQYDVDGDV�SDUD�FRQVXPR�KXPDQR��

�
'XUDQWH�HO�SHULRGR�����������VH�UHDOL]y�WRGR�HO�WUiPLWH�WpFQLFR�DGPLQLVWUDWLYR��LQFOX\HQGR�

ORV� UHVSHFWLYRV� HVWXGLRV� JHROyJLFRV� H� KLGURJHROyJLFRV�� DVt� FRPR� HO� PXHVWUHR� QRUPDWLYR�
PHQVXDO� GXUDQWH����PHVHV�SDUD� FDGD�QDFLHQWH�GH� ODV�DJXDV�DOXPEUDGDV� �MXOLR������MXQLR�
����� SDUD� /D� 0LQD� \� VHSWLHPEUH� �����DJRVWR� ����� SDUD� (O� 0ROLQLOOR��� (Q� FDPSR� VH�
GHWHUPLQDURQ� OD� WHPSHUDWXUD� GHO� DLUH�� S+�� FRQGXFWLYLGDG� HOpFWULFD� \� WHPSHUDWXUD� GHO� DJXD�
VXEWHUUiQHD��(Q� ODERUDWRULRV�DFUHGLWDGRV�GH�/DV�3DOPDV�\�GH�%DUFHORQD�VH�DQDOL]DURQ� ORV�
SDUiPHWURV�ItVLFR�TXtPLFRV��PLFURELROyJLFRV��SDUDVLWROyJLFRV�H�LVRWySLFRV�DPELHQWDOHV��

�
(Q� HQHUR� GH� ������ OD� &RQVHMHUtD� GH� (PSOHR�� ,QGXVWULD� \� &RPHUFLR� GHO� *RELHUQR� GH�

&DQDULDV� HPLWH� ODV� UHVSHFWLYDV�ÏUGHQHV� GRQGH� VH� GHFODUD� OD� FRQGLFLyQ� GH� �$JXD�0LQHUDO�
1DWXUDO��GH�ODV�DJXDV�DOXPEUDGDV�HQ�DPERV�QDFLHQWHV��GH�DFXHUGR�FRQ�OD�/H\����������GH�
���GH�MXOLR��GH�0LQDV��\�HO�5HDO�'HFUHWR������������GH����GH�DJRVWR��SRU�HO�TXH�VH�DSUXHED�
HO�5HJODPHQWR�*HQHUDO�SDUD�HO�5pJLPHQ�GH�OD�0LQHUtD��

�
(Q�HVWD�FRPXQLFDFLyQ�VH�SUHVHQWD� OD�FDUDFWHUL]DFLyQ�KLGURTXtPLFD�H�LVRWySLFD�DPELHQWDO�

GH� ODV�DJXDV�VXEWHUUiQHDV�GH� OD� ]RQD�FHQWUDO�GH�*UDQ�&DQDULD��DSURYHFKDQGR� OD�EDVH�GH�
GDWRV�JHQHUDGD�SDUD�HO�UHFRQRFLPLHQWR�GH�$01�GH�ODV�DJXDV�DOXPEUDGDV�HQ�ORV�QDFLHQWHV�
PHQFLRQDGRV��WHQLHQGR�HQ�FXHQWD��DGHPiV��ORV�GDWRV�UHFRSLODGRV�GH�GLYHUVRV�2UJDQLVPRV��
$\XQWDPLHQWR�GH�7HMHGD��+HUHGDG�GH�/DV�3DOPDV��'UDJRQDO��%XFLR�\�%ULYLHVFD��+HUHGDG�GH�
(O�0ROLQLOOR�\�&RQVHMR�GH�$JXDV�GH�*UDQ�&DQDULD��
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/D� ,VOD� GH�*UDQ�&DQDULD�� FRQ� XQD� H[WHQVLyQ� GH� �������� NP��� HV� XQD�GH� ODV� VLHWH� LVODV�

SULQFLSDOHV� GHO� $UFKLSLpODJR� GH� ODV� ,VODV� &DQDULDV�� SUy[LPDV� DO� PDUJHQ� RFFLGHQWDO� GHO�
FRQWLQHQWH�DIULFDQR��)LJXUD�����/D�SOXYLRPHWUtD�SURPHGLR�GH� OD�]RQD�GH�HVWXGLR�HV�3 �����
����PP�DxR�\�OD�UHFDUJD�SURPHGLR�5 ���������PP�DxR��6NXSLHQ�\�3RQFHOD������D���
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)LJXUD� ���� 6LWXDFLyQ� JHRJUiILFD� GH� OD� ]RQD� GH� HVWXGLR�� %DVH� FDUWRJUiILFD�� 6,7&$1� �6LVWHPD� GH�
,QIRUPDFLyQ�7HUULWRULDO�GH�&DQDULDV����*5$)&$1��
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(O�DUFKLSLpODJR�FDQDULR��VLWXDGR�HQ�HO�2FpDQR�$WOiQWLFR�\�SUy[LPR�DO�PDUJHQ�FRQWLQHQWDO�
RFFLGHQWDO� DIULFDQR�� FRQVWLWX\H� OD� SDUWH� HPHUJLGD� GH� XQD� IRUPDFLyQ� YROFiQLFD� HPSOD]DGD�
VREUH�OD�OLWRVIHUD�RFHiQLFD��HQ�HO�GRPLQLR�LQWUDSODFD�GHO�ERUGH�RFFLGHQWDO�GH�OD�SODFD�DIULFDQD��
6X� JpQHVLV� HVWi� DVRFLDGD� FRQ� OD� GLQiPLFD� DOSLQD�� TXH� WXYR� VX� SDUR[LVPR� HQ� HVWD� ]RQD�
GXUDQWH�HO�0LRFHQR��KDFH�XQRV����0D��DVRFLDGD��D�VX�YH]��D�ODV�WHFWRQRIDVHV�GLQiPLFDV�GHO�
$WODV�DIULFDQR�\�GHVSOD]DPLHQWR�GHO�HVWH�KDFLD�HO�RHVWH�GH�XQ�SXQWR�FDOLHQWH��³KRWVSRW´��GHO�
PDQWR��DFWXDOPHQWH�VLWXDGR�HQ�HO�H[WUHPR�RFFLGHQWDO�GHO�DUFKLSLpODJR��&DUUDFHGR���������

�
*UDQ� &DQDULD� HV� XQD� LVOD� JHROyJLFDPHQWH� PDGXUD�� FRQ� LPSRUWDQWHV� UDVJRV� HURVLYRV�

SRVWYROFiQLFRV��TXH�KD�HVWDGR�DFWLYD��DO�PHQRV��GXUDQWH�ORV�~OWLPRV�������0D��,7*(��������
*5$)&$1�� ������� /D� SDUWH� VXEDpUHD� GH� OD� ,VOD� HV� GH� FRQVWUXFFLyQ� YROFiQLFD�� FRQ�
FDUDFWHUtVWLFDV� SURSLDV� GH� XQD� LVOD� RFHiQLFD�� 6X� KLVWRULD� JHROyJLFD� GDWD� GH� XQRV� ��� 0D�
�0LRFHQR� 0HGLR��� GHVDUUROOiQGRVH� KDVWD� OD� DFWXDOLGDG� GLYHUVDV� HWDSDV� FRQVWUXFWLYDV�
FDUDFWHUL]DGDV� SRU� HSLVRGLRV� R� FLFORV� YROFiQLFRV� TXH� FRQILJXUDURQ� HO� UHOLHYH� LQVXODU�� (QWUH�
HVWRV� FLFORV�� VH� SURGXFtDQ� IDVHV� HURVLYDV� TXH� GHVWUXtDQ� ODV� HVWUXFWXUDV� YROFiQLFDV�
SUHYLDPHQWH�RULJLQDGDV��OR�TXH�KD�FRQWULEXLGR�QRWDEOHPHQWH�D�OD�DFWXDO�PRUIRORJtD�YLVLEOH��

�
�
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�
/D� ]RQD�GH�HVWXGLR�� DXQTXH�VLWXDGD�HQ�SODQWD�GHQWUR�GH� OD�PDVD�GH�DJXD�VXEWHUUiQHD�

GHQRPLQDGD� (6�*&������ 0HGLDQtDV� 6XU�� GH� DFXHUGR� FRQ� OD� 'LUHFWLYD� 0DUFR� GH� $JXD�
�������&(�� QR� WLHQH� UHODFLyQ� FRQ� HOOD� \D� TXH� ORV� QLYHOHV� SLH]RPpWULFRV� SURPHGLR� GH� HVWD�
PDVD�HVWiQ�VLWXDGRV�D�FRWD�����PVQP� �(*'+*&��������&,$*&��������� �(V�SRU�HOOR�TXH� ORV�
PDQDQWLDOHV� ³/D� 0LQD´� \� ³(O� 0ROLQLOOR´� HVWiQ� DVRFLDGRV� D� XQ� VLVWHPD� DFXtIHUR� FROJDGR� R�
LQGHSHQGLHQWH�HQWUH�ODV�FRWDV�������\�������P��DSUR[LPDGDPHQWH��

�
$PERV�QDFLHQWHV�SUHVHQWDQ�XQD�]RQD�GH�VXUJHQFLD�DVRFLDGD�D�XQ�VLVWHPD�GH�GLTXHV�\�D�

XQD�XQLGDG�GH� ODSLOOLV�\�GHSyVLWRV�SLURFOiVWLFRV�� ORFDOPHQWH�FRPSDFWDGRV�\� �DOPDJUL]DGRV���
GH� FRORU� URML]R� D� WHUURVR�� 3RU� GHEDMR� GH� HVWD� XQLGDG� VH� ORFDOL]D� XQ� QLYHO� GH� EDVH�
FRUUHVSRQGLHQWH� D� IDFLHV� GHVOL]DGDV� GHO� &LFOR� 5RTXH� 1XEOR�� FRQ� XQD� LPSRUWDQWH� PDWUL]�
DUFLOORVD� \� FRQ� SUHVHQFLD� GH� GLTXHV� VXEYHUWLFDOHV� FX\R� FRPSRUWDPLHQWR� KLGURJHROyJLFR�
SXHGH� DVLPLODUVH� D� XQ� PHGLR� GH� PX\� EDMD� SHUPHDELOLGDG�� DFWXDQGR�� SXHV�� FRPR� XQ�
EDVDPHQWR�LPSHUPHDEOH�D�HIHFWRV�SUiFWLFRV��

�
3RU�HQFLPD�GH�HVWD�XQLGDG�SLURFOiVWLFD��VH�HQFXHQWUDQ�SRWHQWHV�DSLODPLHQWRV�GH�EDVDOWRV�

WDEXODUHV� GHO� &LFOR� 3RVW� 5RTXH� 1XEOR�� TXH� FRQVWLWX\HQ� SDUWH� GH� OD� ]RQD� GH� UHFDUJD� GHO�
VLVWHPD� DFXtIHUR� TXH� DOLPHQWD� D� ORV� QDFLHQWHV�� SULQFLSDOPHQWH� D� SDUWLU� GH� ODV�
GLVFRQWLQXLGDGHV�WDQWR�SRU�ILVXUDFLyQ�UHJLRQDO�FRPR�SRU�GLV\XQFLyQ�FROXPQDU��(VWRV�EDVDOWRV�
SUHVHQWDQ�EX]DPLHQWR�YDULDEOH��HQWUH���D�����HQ�SURPHGLR��SUHIHUHQWHPHQWH�KDFLD�HO�VHFWRU�
PHULGLRQDO��VXU�\�VXURHVWH���6X�SRWHQFLD�YD�GH�PpWULFD�D�GHFDPpWULFD��OOHJDQGR�HO�FRQMXQWR�D�
VXSHUDU�HVSHVRUHV�PD\RUHV�GH�����P��

�
5HODFLRQDGD� FRQ� HVWD� XQLGDG� VH� HQFXHQWUDQ� GHSyVLWRV� SLURFOiVWLFRV� GH� WUDQVLFLyQ��

ORFDOPHQWH� FRPSDFWDGRV� \� JHQHUDOPHQWH� UHODFLRQDGRV� FRQ� FRQRV� GH� FtQGHU� R� PDQWRV�
LQWHUFDODGRV��6XV�WRQDOLGDGHV�YDQ�GH�FRORUHV�URML]RV�D�JULVHV�PDUURQRVRV��GHSHQGLHQGR�GHO�
JUDGR�GH�R[LGDFLyQ��6RQ�PX\�SHUPHDEOHV��HQ�JHQHUDO�FRQ�GpELO�PHWHRUL]DFLyQ��JUDGR�,,�,,,���
6H�VLW~DQ� WDPELpQ�HQ� OD�]RQD�GH� UHFDUJD�QDWXUDO�GHO�DFXtIHUR��6X�SRWHQFLD�HV�YDULDEOH��GH�
PpWULFD�D�GHFLPpWULFD��FRQ�LPSRUWDQWH�GLVSHUVLyQ�ODWHUDO��

�
&RQ� HVD� GLVWULEXFLyQ� OLWROyJLFD�� OD� LQIRUPDFLyQ� KLGURJHROyJLFD� DSXQWD� D� TXH� HO� SULQFLSDO�

DFXtIHUR�VH�VLW~D�HQWUH�ORV�SLURFODVWRV��HQ�VXV�WUDPRV�PiV�SHUPHDEOHV���\�ORV�EDVDOWRV�3RVW�
5RTXH�1XEOR��IDYRUHFLGRV�SRU�OD�UHG�GH�GLTXHV�TXH�OOHJDQ�KDVWD�OD�EDVH�GH�GLFKDV�ODYDV�TXH�
DFW~DQ� FRPR� YtDV� SUHIHUHQFLDOHV� \� FROHFWRUHV� SULQFLSDOHV�� FRQMXQWDPHQWH� FRQ� HO� GUHQDMH�



5��3RQFHOD�3RQFHOD�HW�DO��±�&DUDFWHUL]DFLyQ�KLGURTXtPLFD�H�LVRWySLFD�DPELHQWDO�GH�ODV�DJXDV�VXEWHUUiQHDV�«�
�

����
 

VXEWHUUiQHR�GH�ORV�QLYHOHV�SLURFOiVWLFRV�PiV�SHUPHDEOHV��)LJXUD�����
�

�

�

�

�

�

)LJXUD�����=RQLILFDFLyQ�KLGURJHROyJLFD�\�PRGHOR�FRQFHSWXDO�VLQWpWLFR��
�
1R�VH�WLHQH�XQD�PHGLGD�GLUHFWD�GHO�QLYHO�IUHiWLFR��H[FHSWR�OD�FRUUHVSRQGLHQWH�D�OD�]RQD�GH�

GHVFDUJD��HQ�HO�HQWRUQR�GH� ORV�������D�������P��SRU� OR�TXH� OD�PDVD�DFXtIHUD�DVRFLDGD�VH�
SXHGH� FRQVLGHUDU� LQGHSHQGLHQWH� GHO� DFXtIHUR� LQVXODU�� FX\D� SLH]RPHWUtD� TXHGDUtD� YDULRV�
FLHQWRV�GH�PHWURV�SRU�GHEDMR�GH�HVWH�VLVWHPD��$Vt�SXHV��HO�VLVWHPD�DFXtIHUR�DVRFLDGR�D�ORV�
1DFLHQWHV� �/D�0LQD�� \� �(O�0ROLQLOOR�� SXHGH�FRQVLGHUDUVH� FRPR�XQ� �DFXtIHUR� FROJDGR��� SHUR�
FRQ�JUDQ�DOPDFHQDPLHQWR��HQ�OD�]RQD�GH�ODV�&XPEUHV�GH�7HMHGD��

�
/RV� SULQFLSDOHV� SDUiPHWURV� KLGURJHROyJLFRV� VRQ�� 7�  � ��� P��GtD�� P�  � ������ L�  � ����� \�

FRHILFLHQWH�GH�DJRWDPLHQWR�α� ��������GtDV����6NXSLHQ�\�3RQFHOD���������
�
�

0(72'2/2*Ë$�
�
'XUDQWH� HO� SHULRGR� ���������� �SUHFHSWLYR� GH� ��� PHVHV� SDUD� FDGD� QDFLHQWH�� VH� KDQ�

UHDOL]DGR� GHWHUPLQDFLRQHV� ³LQ� VLWX´� �WHPSHUDWXUD� GHO� DLUH�� S+�� FRQGXFWLYLGDG� HOpFWULFD� \�
WHPSHUDWXUD�GH�DJXD�VXEWHUUiQHD��\�VH�KDQ�UHFRJLGR�PXHVWUDV�SDUD�UHDOL]DFLyQ�GH�GLIHUHQWHV�
DQiOLVLV�H[LJLGRV�SRU� OD� OHJLVODFLyQ�YLJHQWH�HQ�PDWHULD�GH�GHFODUDFLyQ�GH�DJXD�FRPR�$01��
HQWUH� HOORV� DQiOLVLV� ItVLFR�TXtPLFRV� H� LVRWySLFRV� DPELHQWDOHV�� /DV� PXHVWUDV� KDQ� VLGR�
DQDOL]DGDV� HQ� ODERUDWRULRV� DFUHGLWDGRV� GH� /DV� 3DOPDV� \� %DUFHORQD�� FRQ� XQD� ILDELOLGDG�
DQDOtWLFD�VXSHULRU�DO������GDWRV�ItVLFR�TXtPLFRV���(Q�HO�FDVR�GH�ORV�UHVXOWDGRV�LVRWySLFRV�HO�
HUURU�PHGLR�KD�VLGR������Å�SDUD�į��2�������Å�SDUD�į�+�\�������87�SDUD�WULWLR��(O�SURWRFROR�
GH�WRPD�GH�ODV�PXHVWUDV�KD�VLGR�HO�VLJXLHQWH��HVWHULOL]DFLyQ�GHO�SXQWR�GH�VXUJHQFLD��WXER�GH�
DFHUR� JDOYDQL]DGR��� WRPD� HQ� UpJLPHQ� ODPLQDU� R� FRQ� SRFDV� LQWHUIHUHQFLDV�� VHOODGR� GH� OD�
PXHVWUD�SDUD�HYLWDU� LQWHUFDPELRV�FRQ� OD�DWPyVIHUD�� SUHFLQWR�SRU�SDUWH�GH� ORV�7pFQLFRV�GHO�
6HUYLFLR�GH�0LQDV�GH�&DQDULDV�� FXVWRGLD�\� WUDQVSRUWH�HQ�QHYHUD�SRUWiWLO�KHUPpWLFD�\�HQYtR�
XUJHQWH�D�ORV�ODERUDWRULRV��TXHGDQGR�JDUDQWL]DGD�OD�WUD]DELOLGDG�GHO�SURFHVR��

�
&RQ� OD� LQIRUPDFLyQ� REWHQLGD� HQ� ORV� SUHFHSWLYRV� HVWXGLRV� JHROyJLFRV� H� KLGURJHROyJLFRV�

UHDOL]DGRV� VH� KD� FDUDFWHUL]DGR� OD� FRPSRVLFLyQ� ItVLFRTXtPLFD� GH� ODV� DJXDV� VXEWHUUiQHDV�
PXHVWUHDGDV� HQ� ORV� QDFLHQWHV� HQ� UHODFLyQ� D� OD� KLGURPHWHRURORJtD� H� KLGURGLQiPLFD� GHO�
VLVWHPD� DFXtIHUR� ORFDO�� PHGLDQWH� OD� XWLOL]DFLyQ�� HQWUH� RWUDV� WpFQLFDV�� GH� GLDJUDPDV�
KLGURTXtPLFRV�SRU�VX�IiFLO�LQWHUSUHWDFLyQ��&XVWRGLR��������&XVWRGLR�\�/ODPDV����������



,,�:RUNVKRS�³(VWXGLR��DSURYHFKDPLHQWR�\�JHVWLyQ�GHO�DJXD�HQ�WHUUHQRV�H�LVODV�YROFiQLFDV´�
/DV�3DOPDV�GH�*UDQ�&DQDULD�������

����
 

5(68/7$'26��<�',6&86,Ï1�
�
+LGURTXtPLFD�

�
8QD� GH� ODV� H[LJHQFLDV� UHTXHULGDV� SDUD� OD� GHFODUDFLyQ� GH� $01� HV� OD� KRPRJHQHLGDG�

KLGURTXtPLFD�GH� ORV�DOXPEUDPLHQWRV��'LFKD�KRPRJHQHLGDG�VH�KD�FRQVWDWDGR�D� OR� ODUJR�GH�
WRGDV� ODV� FDPSDxDV� \� ODV� SHTXHxDV� YDULDFLRQHV� TXHGDQ� MXVWLILFDGDV� SRU� HO� SURSLR� HUURU�
DQDOtWLFR� GH� ORV� PpWRGRV� HQ� ODERUDWRULR�� &RPR� SDUiPHWURV� PiV� UHSUHVHQWDWLYRV� VH� KDQ�
VHOHFFLRQDGR� OD� FRQGXFWLYLGDG� HOpFWULFD�� GLUHFWDPHQWH� UHODFLRQDGD� FRQ� HO� JUDGR� GH�
PLQHUDOL]DFLyQ��\� OD�WHPSHUDWXUD��UHODFLRQDGD�FRQ�HO�JUDGR�GH�LQWHUDFFLyQ�FRQ�OD�DWPyVIHUD��
(Q� OD�)LJXUD���VH�PXHVWUDQ� ORV�YDORUHV�GH�GHWHUPLQDFLRQHV� ³LQ�VLWX´� �WHPSHUDWXUD�GHO�DLUH��
WHPSHUDWXUD�GH�DJXD�DOXPEUDGD�HQ�DPERV�QDFLHQWHV�\�FRQGXFWLYLGDG�HOpFWULFD�GH�DJXD���(Q�
HVWD�ILJXUD�VH�REVHUYD�OD�HVWDELOLGDG�GH�ORV�YDORUHV�GH�OD�FRQGXFWLYLGDG�HOpFWULFD�GHO�DJXD�HQ�
HO�1DFLHQWH�/D�0LQD� �SHULRGR� MXOLR������MXQLR��������FRQ�XQ�YDORU�SURPHGLR�GH�����ȝ6�FP�

�LQWHUYDOR���������ȝ6�FP��SDUD�XQ�FDXGDO�PHGLR�GH������/�V��/RV�YDORUHV�GH�WHPSHUDWXUD�GHO�
DJXD�FDSWDGD�HQ�GLFKR�QDFLHQWH�RVFLODQ�HQ�HO�PLVPR�SHULRGR�HQWUH������\�������&��GLIHUHQFLD�
�����&���7DPELpQ�VH�REVHUYD�TXH�ORV�YDORUHV�GH�FRQGXFWLYLGDG�HOpFWULFD�GHO�DJXD�FDSWDGD�HQ�
HO�QDFLHQWH�(O�0ROLQLOOR�VRQ�HVWDEOHV��VL�ELHQ�OLJHUDPHQWH�PiV�EDMRV�HQ�FRPSDUDFLyQ�FRQ�ORV�
YDORUHV�GH�/D�0LQD��SHULRGR�VHSWLHPEUH������DJRVWR��������SUHVHQWDQGR�XQ�YDORU�SURPHGLR�
GH�����ȝ6�FP� �LQWHUYDOR���������ȝ6�FP��SDUD�XQ�FDXGDO�PHGLR�GH�����/�V��/RV�YDORUHV�GH�
WHPSHUDWXUD�GHO�DJXD�FDSWDGD�HQ�GLFKR�QDFLHQWH�RVFLODQ�HQWUH������\�������&��GLIHUHQFLD������
&���PX\�VLPLODUHV�HQ�FRPSDUDFLyQ�FRQ�ORV�YDORUHV�PHGLGRV�HQ�HO�QDFLHQWH�/D�0LQD��
�

6H�GHVWDFD�TXH� ODV�DJXDV�VXEWHUUiQHDV�FRUUHVSRQGLHQWHV�D� ORV�1DFLHQWHV�/D�0LQD�\�(O�
0ROLQLOOR��VRQ�GH�EDMD�PLQHUDOL]DFLyQ�\�WLHQHQ�SRFD�YDULDFLyQ�HQ�UHIHUHQFLD�D�OD�FRQGXFWLYLGDG�
HOpFWULFD�GH�DJXD��6H�WUDWD�GH�DJXDV�IUtDV�FX\D�YDULDFLyQ�GH�WHPSHUDWXUD�D�OR� ODUJR�GH�DxR�
RVFLOD� HQ� WRUQR� D� ����� &�� HQ� FRPSDUDFLyQ� FRQ� ORV� �����&� GH� RVFLODFLyQ� WpUPLFD� GH� DLUH��
LQGLFDQGR�XQD�EXHQD�UHJXODFLyQ�GHQWUR�GHO�DFXtIHUR��
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�
)LJXUD�����'LDJUDPDV�FRPSDUDWLYRV�GH� OD�FRQGXFWLYLGDG�HOpFWULFD���6�FP��\� WHPSHUDWXUDV���&��GH�

ODV�DJXDV�PXHVWUHDGDV�HQ�ORV�1DFLHQWHV�/D�0LQD�\�(O�0ROLQLOOR��6NXSLHQ�\�3RQFHOD������D���
�
�/D�)LJXUD���PXHVWUD�OD�UHSUHVHQWDFLyQ�GH�ORV�GLDJUDPDV�GH�3LSHU�\�GH�6WLII�GH�ODV�DJXDV�

DOXPEUDGDV�D�SDUWLU�GH�ORV�DQiOLVLV�ItVLFR�TXtPLFRV�UHDOL]DGRV�HQ�ORV�1DFLHQWHV�/D�0LQD�\�(O�
0ROLQLOOR�GXUDQWH����PHVHV��6NXSLHQ�\�3RQFHOD������E������F������G���6H�SXHGH�REVHUYDU�
TXH�OD�FDOLGDG�GHO�DJXD�GXUDQWH�HVWH�SHULRGR�PHVHV�QR�KD�VXIULGR�YDULDFLRQHV�VLJQLILFDWLYDV��
\� VH� KD� PDQWHQLGR� PX\� HVWDEOH�� VLWXiQGRVH� ORV� SULQFLSDOHV� SDUiPHWURV� ItVLFR�TXtPLFRV�
GHQWUR�GHO�HVWUHFKR�\�DVXPLEOH�LQWHUYDOR�GH�HUURU�GH�FDGD�DQiOLVLV��DOWD�ILDELOLGDG���/DV�DJXDV�
FDSWDGDV�HQ�DPERV�QDFLHQWHV�VH�FODVLILFDQ�FRPR�WLSR�ELFDUERQDWDGD�FiOFLFR�PDJQpVLFD���

�

&RPSDUDFLyQ�GH�OD�FRQGXFWLYLGDG�HOpFWULFD�GH�DJXD�
VXEWHUUiQHD��GH�DPERV�QDFLHQWHV
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�

 

)LJXUD�����'LDJUDPDV�GH�3LSHU�\�GH�6WLII�GH�ODV�DJXDV�PXHVWUHDGDV�HQ�ORV�1DFLHQWHV�/D�
0LQD�\�(O�0ROLQLOOR��������������
�

(Q� OD� 7DEOD� �� VH� SUHVHQWD� OD� FRPSDUDFLyQ� GH� ODV� PHGLDQDV� GH� ORV� YDORUHV� GH�
FRQFHQWUDFLyQ�GH�ODV�$01�HQ�ORV�1DFLHQWHV�/D�0LQD�\�(O�0ROLQLOOR��HQ�UHODFLyQ�D�ODV�$01�GH�
&DQDULDV� \� GH� (VSDxD� �3RQFHOD� HW� DO��� ������� GRQGH� VH� GHVWDFD� TXH� DTXHOODV� SUHVHQWDQ�
JHQHUDOPHQWH� YDORUHV�PiV� EDMRV� HQ� OD� FRQFHQWUDFLyQ� GH� LRQHV�PD\RULWDULRV�� DVt� FRPR� GH�
FRQGXFWLYLGDG�HOpFWULFD��(Q�SDUWLFXODU�� ORV�EDMRV�YDORUHV�GH� LRQ�VRGLR������PJ�/��� ODV�KDFHQ�
HVSHFLDOPHQWH� DSWDV� SDUD� GLHWDV� SREUHV� HQ� HVWH� FDWLyQ�� $VLPLVPR�� VH� GHVWDFD� HO� DOWR�
FRQWHQLGR�HQ�VtOLFH� �FXDWUR�YHFHV�VXSHULRU�DO� YDORU�QDFLRQDO���PRWLYDGR�SRU� OD�SUHVHQFLD�GH�
DEXQGDQWHV� HVSHFLHV� VLOLFDWDGDV� HQ� HO� PDFL]R� URFRVR� TXH� LQWHUDFW~DQ� FRQ� ODV� DJXDV�
FLUFXODQWHV��(O�HIHFWR�GH�OD�DULGLILFDFLyQ�GH�OD�UHFDUJD�HQ�OD�]RQD�GH�FXPEUHV�SDUHFH�OLPLWDGR�
GDGR�HO�EDMR�FRQWHQLGR�HQ�LyQ�FORUXUR��
�

7DEOD�����&RPSDUDFLyQ�GH�ORV�YDORUHV�GH�ODV�PHGLDQDV�GH�FRQFHQWUDFLRQHV�GH�ORV�LRQHV�
PD\RULWDULRV�\�SULQFLSDOHV�SDUiPHWURV�GH�$01�GH�/D�0LQD�\�HO�0ROLQLOOR������PXHVWUDV��FRQ�
ORV�YDORUHV�GH�&DQDULDV�\�GH�(VSDxD��6NXSLHQ�HW�DO�����������������

� +&2�
��

PJ�/�
62�

 �
PJ�/�

&O��
PJ�/�

12�
��

PJ�/�
1D��
PJ�/�

.��
PJ�/�

&D���
PJ�/�

0J���
PJ�/�

6L2��
PJ�/�

&�(��
�6�FP� S+�

/D�0LQD� ����� ���� ����� ���� ���� ���� ���� ���� ����� ������ ����
(O�0ROLQLOOR� ����� ���� ���� ���� ���� ���� ���� ���� ����� ������ ����
&DQDULDV� ������ ���� ����� ����� ����� ���� ����� ���� ����� ������ ����
(VSDxD� ������ ����� ����� ���� ����� ���� ����� ����� ���� ������ ����

�
�
,VyWRSRV�DPELHQWDOHV�
��

/RV�UHVXOWDGRV�GH�į��2�HQ�ODV�DJXDV�VXEWHUUiQHDV�GH�ORV�1DFLHQWHV�(O�0ROLQLOOR�\�/D�0LQD�
RVFLODQ� HQ� XQ� LQWHUYDOR� HVWUHFKR� HQWUH� ������ Å� \� ������ Å� � ������ Å��� UHVSHFWLYDPHQWH��
PLHQWUDV� TXH� ORV� YDORUHV� GH� į�+� VRQ�PX\� VLPLODUHV� \� RVFLODQ� HQWUH� �������Å� \� �������Å�
�������Å���UHVSHFWLYDPHQWH��6L�ELHQ�HO�Q~PHUR�GH�PXHVWUDV�HV�PX\�OLPLWDGR����DQiOLVLV���ORV�
YDORUHV�GH�į��2�HVWiQ�FRPSUHQGLGRV�HQWUH����\����Å��FDUDFWHUtVWLFRV�GH�WRGD�OD�]RQD�VXSHULRU�
GH�OD�LVOD��GRQGH�OD�UHFDUJD�QDWXUDO�HV�PiV�LPSRUWDQWH��63$������������(O�H[FHVR�GH�GHXWHULR�
VH�DMXVWD�UD]RQDEOHPHQWH�ELHQ�D�G ������D�������/D�FRQFHQWUDFLyQ�GH�WULWLR�KD�SUHVHQWDGR�
ORV�VLJXLHQWHV�UHVXOWDGRV�����������87��/D�0LQD��\����������87��(O�0ROLQLOOR���

�
/RV�SXQWRV�PXHVWUHDGRV�QR�VXHOHQ�HVWDU�H[FHVLYDPHQWH�DOHMDGRV�GH�ODV�iUHDV�GH�UHFDUJD�

QDWXUDO�� OR�TXH�VXJLHUH� UHFRUULGRV�HQ� ORV�VLVWHPDV�GH� IOXMR�QR�H[FHVLYDPHQWH� ODUJRV�\��SRU�
WDQWR��FRPSDWLEOHV�FRQ�ODV�DQDOtWLFDV�HIHFWXDGDV�TXH�PXHVWUDQ�DJXDV�GH�PLQHUDOL]DFLyQ�GpELO�



,,�:RUNVKRS�³(VWXGLR��DSURYHFKDPLHQWR�\�JHVWLyQ�GHO�DJXD�HQ�WHUUHQRV�H�LVODV�YROFiQLFDV´�
/DV�3DOPDV�GH�*UDQ�&DQDULD�������

����
 

\�XQD�FRPSRVLFLyQ�LVRWySLFD�PX\�VLPLODU�HQ�į�+�\�EDVWDQWH�SDUHFLGD�HQ�į��2��OR�TXH�XQLGR�D�
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SUHVHQWD�� DGHPiV�� OD� LQFHUWLGXPEUH� DVRFLDGD� HO� YDORU� GHO� HUURU� H[LVWHQWH� HQ� ODV�
GHWHUPLQDFLRQHV�� OOHJDQGR� LQFOXVR� D� VRODSDUVH�� QR� REVWDQWH�� FRQVLGHUDQGR� ORV� FULWHULRV�
KLGURTXtPLFRV� H� KLGURGLQiPLFRV� VH� SXHGH� DILUPDU� UD]RQDEOHPHQWH� TXH� ODV� DJXDV�
PXHVWUHDGDV�SURYLHQHQ�GHO�PLVPR�VLVWHPD�DFXtIHUR�DXQTXH�SRU�YtDV�GLIHUHQWHV��6L�VH�DFHSWD�
TXH� OD� SUHVHQFLD� GH� YDORUHV� VLJQLILFDWLYRV� HQ� OD� FRQFHQWUDFLyQ� GH� WULWLR� HQ� HO� DJXD�
VXEWHUUiQHD� �R� SRU� OR� PHQRV�� FRQWUDVWDEOHV��� HV� XQ� LQGLFLR� FODUR� GH� UHFDUJD� UHFLHQWH�� ODV�
SUHFLSLWDFLRQHV�DFWXDOHV�HVWiQ�FRQWULEX\HQGR�GH�PDQHUD�VLJQLILFDWLYD�D�OD�UHFDUJD�HQ�OD�]RQD�
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YROFiQLFRV�GHO�$UFKLSLpODJR�&DQDULR��³,�:RUNVKRS��(VWXGLR��JHVWLyQ�\�DSURYHFKDPLHQWR�GHO�DJXD�HQ�
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6NXSLHQ�� (�� \� 3RQFHOD�� 5�� �����D��� (VWXGLR� JHROyJLFR�� KLGURJHROyJLFR� H� KLGURTXtPLFR� GHO� VLVWHPD�
DFXtIHUR� DVRFLDGR� D� ORV� QDFLHQWHV� ³/D� 0LQD´� \� ³(O� 0ROLQLOOR´� SDUD� VROLFLWXG� GH� DXWRUL]DFLyQ� GH�
DSURYHFKDPLHQWR� GH� DJXD�PLQHUDO� QDWXUDO� � VHJ~Q� HO�5HDO�'HFUHWR� ���������� �7�0�� GH� 7HMHGD���
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