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5HVXPHQ 

(Q� ORV�GLIHUHQWHV� FXHUSRV�GH� DJXD� H[LVWHQ�PLFURRUJDQLVPRV� IRWRDXWyWURIRV�TXH� FRQWLHQHQ� FRPSXHVWRV�TXtPLFRV�
TXH�DWUDSDQ�FXDQWRV�GH�OX]�VRODU��SDUD�SURGXFLU�VX�SURSLR�DOLPHQWR�PHGLDQWH�OD�IRWRVtQWHVLV��SRU�HMHPSOR�&LDQREDFWH�
ULDV��'LQRIODJHODGRV�\�'LDWRPHDV��VLQ�HPEDUJR��DOJXQRV�GH�HOORV�SURGXFHQ�WR[LQDV�TXH�DIHFWDQ�D�PXFKRV�DQLPDOHV�H�
LQFOXVR�DO�KRPEUH�SRU�OD�LQJHVWLyQ�GH�PDULVFRV�ILOWUDGRUHV��3DUD�LQGDJDU�HVWD�VLWXDFLyQ��VH�WRPDURQ�PXHVWUDV�HQ�ERWH�
OODV�9DQ�'RUQ�GH�FXDWUR�OLWURV��GH�OD�FXDO�VROR�WRPDPRV���OLWUR�HQ�HQYDVHV�GH�SOiVWLFR��PLVPDV�TXH�IXHURQ�OOHYDGDV�DO�
/DERUDWRULR�GH�%LRWHFQRORJtD�H�,PSDFWR�$PELHQWDO�GH�OD�8QLGDG�$FDGpPLFD�GH�&LHQFLDV�$PELHQWDOHV�GH�OD�8QLYHUVL�
GDG�$XWyQRPD�GH�*XHUUHUR��(VWDV�DOtFXRWDV�IXHURQ�XWLOL]DGDV�SDUD�LGHQWLILFDU�\�PHGLU�ORV�RUJDQLVPRV�HVWXGLDGRV��DX�
[LOLDGRV�FRQ�XQ�PLFURVFRSLR�PDUFD�/(,&$�PRGHOR��������;��PDQHMDQGR�DXPHQWRV�GH���[�\���[�SDUD�PHGLU�\�FXDQ�
WLILFDU� OD� SREODFLyQ�PHGLDQWH� FiPDUDV� GH� FRQWHR��/D� UHYLVLyQ� GH� ODV� FDUDFWHUtVWLFDV�PRUIROyJLFDV� GHO� GLQRIODJHODGR�
LQGLFD�TXH�ODV�FpOXODV�FRLQFLGHQ�FRQ�ODV�PHGLGDV�GH�ORQJLWXG�H[WUHPD�����-������PHGLD�����P��/D�HVSHFLH�&RFKORGL�
QLXP�FDWHQDWXP�UHJLVWUy�OD�PD\RU�GHQVLGDG��VH�HQFRQWUDURQ�HQ�OD�HVWDFLyQ�GH�PXHVWUHR�GH�OD�%DVH�1DYDO�FRQ�XQ�Pi�
[LPR�GH���������FpOXODV��HQ�VHJXQGR�OXJDU��HQ�HO�0RUUR�GHO�2ELVSR�FRQ���������LQGLYLGXRV�\�OD�PiV�EDMD�IXH�HQ�OD�
SOD\D�GH�HQIUHQWH�GHO�3DSDJD\R��FRQ��������RUJDQLVPRV��(O�HYHQWR�WDUGy����GtDV�\�VH�REVHUYy�TXH�HQ�HO�GtD����PX�
FKRV�RUJDQLVPRV�HVWDEDQ�GHVJDUUDGRV��GHVSXpV�GHO�GtD����GHVDSDUHFLy�OD�SREODFLyQ�\�QR�HQFRQWUDPRV�QLQJXQD�FpOXOD�
HQ�OD�PXHVWUD�GHO�GtD�����/RV�EDxLVWDV�QR�UHSRUWDURQ�QLQJ~Q�VLJQR�ILVLROyJLFR�GHVDJUDGDEOH�SRU�PHWHUVH�DO�DJXD��(VWD�
0DUHD�5RMD�VROR�VH�HQFRQWUy�HQ�WUHV�HVWDFLRQHV��D�GLIHUHQFLD�GHO�HYHQWR�GHO�����������FRQ�OD�HVSHFLH�&HUDWLXP�GHQV�
TXH�VH�GLVWULEX\y�HQ�WRGD�OD�EDKtD�\�HQ�GRQGH�QR�DSDUHFLHURQ�SHFHV�PXHUWRV��6H�KDQ�REVHUYDGR�YDULDV�SREODFLRQHV�TXH�
HQFXHQWUDQ�FRQGLFLRQHV�ySWLPDV�SDUD�FUHFHU�\�GHVDUUROODUVH�HQ�OD�HVWDFLyQ�GH�OD�%DVH�1DYDO�\�0RUUR�GHO�2ELVSR� 

3DODEUDV�FODYH��&RFKORGLQLXP�FDWHQDWXP��PDUHD�URMD��PLFURRUJDQLVPRV�IRWRDXWyWURIRV�� 
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$EVWUDFW 

,Q� GLIIHUHQW� ZDWHU� ERGLHV� WKHUH� DUH� SKRWRDXWRWURSKV� PLFURRUJDQLVPV� FRQWDLQLQJ� FKHPLFDO� FRPSRXQGV� WKDW� FDWFK�
TXDQWD� RI� VXQOLJKW� IRU� SURGXFLQJ� LWV� RZQ� IRRG� E\�SKRWRV\QWKHVLV�� )RU� H[DPSOH��&\DQREDFWHULD��'LQRIODJHOODWHV� DQG�
'LDWRPV��KRZHYHU��VRPH�RI�WKHP�SURGXFH�WR[LQV�WKDW�DIIHFW�PDQ\�DQLPDOV�DQG�HYHQ�PDQ��GXH�E\�LQJHVWLRQ�RI�ILOWHULQJ�
VKHOOILVK��,Q�RUGHU�WR�LQYHVWLJDWH��VDPSOHV�ZHUH�WDNHQ�LQ�IRXU�OLWHUV�9DQ�'RUQ�ERWWOHV�IURP�ZKLFK�ZH�RQO\�WRRN���OLWHU�LQ�
SODVWLF�FRQWDLQHUV��7KHVH�VDPSOHV�ZHUH�FDUU\LQJ�WR�WKH�/DERUDWRU\�RI�%LRWHFKQRORJ\�DQG�(QYLURQPHQWDO�,PSDFW��7KHVH�
DOLTXRWV�ZHUH�XVHG� WR� LGHQWLI\�DQG�PHDVXUH�RUJDQLVPV��DLGHG�ZLWK�D�/(,&$�PLFURVFRSH�PRGHO��������;��DQG�KDQ�
GOLQJ�LQFUHDVHV�RI���[�DQG���[�WR�PHDVXUH�DQG�TXDQWLI\�WKH�SRSXODWLRQ��FRXQWLQJ�FKDPEHUV��5HYLHZ�RI�WKH�PRUSKRORJL�
FDO�FKDUDFWHULVWLFV�RI�GLQRIODJHOODWH�LQGLFDWHV�WKDW�WKH�FHOOV�FRLQFLGH�ZLWK�PHDVXUHV�RI�H[WUHPH�OHQJWK�����-�����ȝP�ZLWK�
D�PHDQ�RI����ȝP��&RFKORGLQLXP�FDWHQDWXP�VSHFLHV�UHFRUGHG�KLJKHVW�GHQVLW\��ZHUH�IRXQG�LQ�VDPSOLQJ�VWDWLRQ�RI�1DYDO�
%DVH�ZLWK�D�PD[LPXP�RI���������FHOOV��LQ�VHFRQG�SODFH��WKH�0RUUR�RI�2ELVSR�ZLWK���������LQGLYLGXDOV�DQG�WKH�ORZHVW�
SODFH�ZDV�RQ� WKH�EHDFK� LQ� IURQW�RI�3DSDJD\R�EHDFK�ZLWK��������RUJDQLVPV��7KLV�HYHQW� WRRN����GD\V�DQG� LW�ZDV�RE�
VHUYHG�WKDW�GD\����PDQ\�RUJDQLVPV�ZHUH�WRUQ��DIWHU�GD\�����SRSXODWLRQ�GLVDSSHDUHG��DQG�ZH�GLG�QRW�ILQG�DQ\�FHOO�LQ�WKH�
VDPSOH�RI�GD\���WK��%DWKHUV�GLG�QRW�UHSRUW�DQ\�XQSOHDVDQW�SK\VLRORJLFDO�VLJQV�WR�JHW�LQWR�WKH�ZDWHU��WKLV�5HG�7LGH�ZDV�
GHWHFWHG�RQO\�LQ�WKUHH�VWDWLRQV��XQOLNH�WKH�HYHQW�RI����������ZLWK�VSHFLHV�&HUDWLXP�GHQV�WKDW�ZDV�GLVWULEXWHG�LQ�DOO�WKH�
ED\��GLG�QRW�DSSHDU�GHDG�ILVK�DQG�VHYHUDO�SRSXODWLRQV�KDYH�EHHQ�REVHUYHG�LQ�RSWLPDO�FRQGLWLRQV�WR�JURZ�DQG�WR�GHYHORS�
LQ�VWDWLRQ�RI�1DYDO�%DVH�DQG�0RUUR�RI�2ELVSR� 

.H\ZRUGV��&RFKORGLQLXP�FDWHQDWXP��UHG�WLGH��SKRWRDXWRWURSKV�PLFURRUJDQLVPV 

,QWURGXFFLyQ 

(Q�ORV�GLIHUHQWHV�FXHUSRV�GH�DJXD�GXOFH��VDOREUH�R�PD�
ULQD� H[LVWHQ� PLFURRUJDQLVPRV� IRWRDXWyWURIRV� FDSDFHV� GH�
UHDOL]DU�OD�IRWRVtQWHVLV�SDUD�SURGXFLU�VXV�SURSLRV�DOLPHQWRV��
XVDQGR�FLHUWRV�FRPSXHVWRV�TXtPLFRV�SDUD�DWUDSDU�ORV�FXDQ�
WRV�GH�OX]�VRODU�D�GLIHUHQWHV�ORQJLWXGHV�GH�RQGD��DX[LOLDGRV�
SRU�FORURILODV�D��E��F��G�R�ȕ�FDURWHQRV��HQWUH�ODV�[DQWRILODV��
'LDGLQR[DQWLQD�� 'LDWR[DQWLQD�� 3LULGLQLQD�� PL[R[DQWLQD��
)ODYDFLQD��/XWHtQD��=HD[DQWLQD��'LDGLQR[DWLQD��)XFR[DQWL�
QD��\�ILQDOPHQWH�ODV�)LFRELOLQDV�FRPR�OD�ILFRFLDQLQD��DORIL�
FRFLDQLQD�\�ILFRHULWULQD��7RGRV�HVWRV�SLJPHQWRV�FORURItOLFRV�
VRQ�FDUDFWHUtVWLFRV�GH�ORV�SULQFLSDOHV�JUXSRV�GH�PLFURRUJD�
QLVPRV�FRPR�VRQ�GLQRIODJHODGRV��ODV�FLDQREDFWHULDV�\�'LD�
WRPHDV�TXH�H[LVWHQ�HQ�ODV�GLIHUHQWHV�]RQDV�DFXiWLFDV��3pUH]
-&DVWUR�� *RQ]iOH]-$ODUFyQ�� 5HEROOHGR-5tRV� \� &HUYDQWHV-
8ULHWD�������� 

(VRV� FRPSXHVWRV� PHQFLRQDGRV� DQWHULRUPHQWH� OH� GDQ�
GHFRORUDFLRQHV�DO�DJXD��RFDVLRQDGRV�SRU�XQ�JUDQ�DXPHQWR�
HQ�OD�SREODFLyQ�FHOXODU�SURGXFLGD�SRU�UHSURGXFFLyQ�GH�XQD��
GRV� R� YDULDV� HVSHFLHV� TXH� HQFXHQWUDQ� FRQGLFLRQHV� ILVLFR�
TXtPLFDV�ySWLPDV�GH�WHPSHUDWXUD��S+��6DOLQLGDG�R�QXWULHQ�
WHV��SDUD�HVWH�~OWLPR�VH�HQFXHQWUDQ�HO�QLWUyJHQR��HO�IyVIRUR��
KLHUUR��VtOLFH��HQWUH�RWURV� �2FKRD��1~xH]-9i]TXH]�\�6DDG��
������ 

$OJXQDV� HVSHFLHV� GH� FLDQREDFWHULDV�� GLQRIODJHODGRV� \�
GLDWRPHDV�FLWDGDV�SRU�YDULRV�DXWRUHV�SXHGHQ�SURGXFLU�GLIH�
UHQWHV�FRPSXHVWRV�FDSDFHV�GH�GDxDU�D�PXFKRV�DQLPDOHV�H�
LQFOXVR�DO�KRPEUH��&RUWpV�/DUD��&RUWpV�$OWDPLUDQR�\�6LHUUD
-%HOWUiQ���������$OJXQRV�HMHPSORV�VRQ�ODV�WR[LQDV�DPQpVL�
FDV�� ODV� WR[LQDV� SDUDOL]DQWHV� \� ODV� WR[LQDV� JiVWULFDV�
�2UJDQL]DFLyQ� GH� ODV� 1DFLRQHV� 8QLGDV� SDUD� OD� $OLPHQWD�
FLyQ�\� OD�$JULFXOWXUD� >)$2@���������$OJXQDV�HVSHFLHV�HQ�
FRQWUDGDV� HQ� UHSRUWHV� GH� LQYHVWLJDFLyQ�� SRU� HMHPSOR�� OD�
&LJXDWHUD� SURGXFLGD� SRU� &LDQREDFWHULDV�� 6D[LWR[LQDV� SRU�
GLQRIODJHODGRV��+HUQiQGH]-6DQGRYDO��/ySH]-&RUWpV��%DQG-
6FKPLGW�� *iUDWH-/L]iUUDJD�� 1~xH]-9i]TXH]� \� %XVWLOORV-
*X]PiQ�� ������� %UHYHWR[LQDV� SRU� .DUHQLD� %UHYLV�
�%RUEROOD�6DOD��&ROLQ�2VRULR��9LGDO�3pUH]�\�0D\�-LPpQH]��
������ 

0XFKDV�GH�HVWDV�WR[LQDV�VRQ�DOPDFHQDGDV�SRU�ELYDOYRV�
HQ�DOWDV�FRQFHQWUDFLRQHV�HQ�OD�DOLPHQWDFLyQ�GH�PLFURDOJDV�
SODQFWyQLFDV� PDULQDV� TXH� FDXVDQ� SpUGLGDV� HFRQyPLFDV�
PX\� DOWDV� HQ� ODV� DFWLYLGDGHV� GH� OD� DFXDFXOWXUD�� SULQFLSDO�
PHQWH�HQ�ORV�PROXVFRV�ILOWUDGRUHV��HQWUH�ORV�TXH�VH�SUHVHQ�
WDQ� ORV� PHMLOORQHV� 0LWLOXV� JDOORSURYLQFLDO\WLWL� R� 0LWLOXV�
HGXOLV��DVt�FRPR�OD�DOPHMD�9HQHUXSLV�VS���ODV�RVWUDV��SULQ�
FLSDOPHQWH�2VWUHD�HGXOLV�R�WDPELpQ�OD�YLHLUD�3HFWHQ�PD[L�
PXV� 

/D�LQJHVWLyQ�GH�HVWRV�PDULVFRV�FRQWDPLQDGRV�SRU�DFX�
PXODFLyQ�GH� WR[LQDV� FDXVD� HQ� HO� VHU� KXPDQR�� OD� LQWR[LFD�
FLyQ�� SRU� HMHPSOR�� SDUDOtVLV� SRU� PDULVFRV�� /RV� VtQWRPDV�
SXHGHQ� SUHVHQWDUVH� FRPR� XQ� HQWXPHFLPLHQWR� R� SLFD]yQ�
OHYH�KDVWD� OD�SDUiOLVLV� UHVSLUDWRULD�FRPSOHWD�TXH�� HQ�FDVRV�
IDWDOHV��RFXUUH�HQWUH�GRV�\�GRFH�KRUDV�GHVSXpV�GH�OD�LQJHV�
WLyQ� 

'HVGH�KDFH�PXFKR�WLHPSR��ORV�SURJUDPDV�GH�FRQWURO�GH�
OD�WR[LFLGDG�SURGXFLGRV�SRU�0DUHD�5RMD�VH�UHDOL]DQ�HQ�PD�
ULVFRV�\�D~Q�VH�XWLOL]D�HO�ELRHQVD\R�HQ�UDWyQ��(VWH�SURFHGL�
PLHQWR�IXH�GHVDUUROODGR�KDFH�PiV�GH����DxRV�\�DFWXDOPHQ�
WH�HV�XQ�PpWRGR�UHODWLYDPHQWH�SUHFLVR�SDUD�PHGLU�HO�FRQWH�
QLGR�GH�WR[LQDV�WRWDOHV� 

/D�SUXHED�FRQVLVWH�HQ� LQ\HFWDU���PO�GH�H[WUDFWR�iFLGR�
GHO�PDULVFR� D� UDWRQHV�GH���� JUDPRV� \� UHJLVWUDU� HO� WLHPSR�
WUDQVFXUULGR�KDVWD�OD�PXHUWH�GHO�DQLPDO�VL�OD�FRQFHQWUDFLyQ�
OHWDO��&/������HV�PX\�Wy[LFD�\�OD�PXHUWH�RFXUUH�HQ�XQ�SH�
UtRGR�GH�HQWUH�FLQFR�\����PLQXWRV��(O�UHVXOWDGR�GH�OD�PXHV�
WUD� VH� H[SUHVD� HQ�XQLGDGHV� UDWyQ� �85��\� VH� FDOFXOD� VHJ~Q�
ODV�FXUYDV�GH�UHVSXHVWD�D�ODV�GRVLV�REWHQLGDV�����J�GH�PD�
ULVFR� 

(O�REMHWLYR�GHO�SUHVHQWH�WUDEDMR�IXH�LGHQWLILFDU�OD�HVSH�
FLH� IRUPDGRUD� GH� OD�0DUHD�5RMD� RFXUULGD� HQ� OD� %DKtD� GH�
6DQWD�/XFLD�\�3XHUWR�GH�$FDSXOFR��*XHUUHUR��DVt�FRPR�VX�
LPSDFWR�DPELHQWDO� 

ÈUHD�GH�HVWXGLR� 

(O� HVWDGR� GH� *XHUUHUR� FXHQWD� FRQ� XQD� VXSHUILFLH� GH�
�������.P�TXH�FRUUHVSRQGH�DO���������GHO� WHUULWRULR�QD�
FLRQDO��FRQ�XQD�H[WHQVLyQ�OLWRUDO�GH�����.P�TXH�FRQVWLWX\H�
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HO����GHO�QDFLRQDO��'HQWUR�GHO�HVWDGR�GH�*XHUUHUR� VH�HQ�
FXHQWUD�OD�%DKtD-GH�$FDSXOFR��HQ�OD�]RQD�WURSLFDO�����DO�VXU�
GHO�WUySLFR�GH�FiQFHU��D�ORV������
�GH�ODWLWXG�QRUWH�\������
�
GH�ORQJLWXG�RHVWH�GH�FRRUGHQDGDV�PHGLDV��(Q�OD�SDUWH�VXU�
HVWH�GH�OD�%DKtD�\�VHSDUDGD�GH�pVWD�SRU�XQD�OHQJXD�GH�WLHUUD�
TXH� WHUPLQD� HQ� �3XQWD�� %UXMD�� VH� HQFXHQWUD� RWUD� SHTXHxD�
%DKtD�OODPDGD��3XHUWR�0iUTXH]���$O�VXURHVWH�\�IUHQWH�D�OD�
SHQtQVXOD�GH�ODV�SOD\DV�VH�HQFXHQWUD�OD�,VOD�OD�5RTXHWD��$O�
RFFLGHQWH�� VH� HQFXHQWUD� XQ� DFDQWLODGR� GHQRPLQDGR� ³/D�
4XHEUDGD��\�XQD�SHTXHxD�HQVHQDGD��/D�$QJRVWD��� DPEDV�
VH�HQFXHQWUDQ�RULHQWDGDV�KDFLD�HO�PDU�DELHUWR� 

7DPELpQ�VH�HQFXHQWUDQ�ODV�VLJXLHQWHV�LVOHWDV��GH�PD\RU�
R� PHQRU� WDPDxR�� )DUDOOyQ� GHO� 2ELVSR�� 5RFDV� GH� 6DQ-
/RUHQ]R��5RFDV�GH� OD�&RQGHVD��/D�5HGRQGD�� ODV�'RV�3LH�
GUDV�\�OD�6HULD�R�%DMR�GH�OD�'HVJUDFLD� 

/D�SURIXQGLGDG�WLHQH�XQD�YDULDFLyQ�TXH�YD�GHVGH�ORV���
P�HQ�OD�OtQHD�GH�FRVWD�KDVWD�ORV����P�HQ�OD��%RFD�*UDQGH���
FRQ�XQD�VXSHUILFLH�GH����.P���(O�FOLPD�HQ�$FDSXOFR�VHJ~Q�
OD�FODVLILFDFLyQ�GH�.RĘSSHQ�HV�FiOLGR�VXEK~PHGR�FRQ�OOX�
YLDV�HQ�YHUDQR��DZ��ZL��\�XQ�SRUFHQWDMH�GH�OOXYLDV�LQYHUQDO�
GH����D�������GH�OD�OOXYLD�DQXDO�� OD�SUHFLSLWDFLyQ�SOXYLDO�
GXUDQWH�HO�PHV�PiV� VHFR�GH����PP�FRUUHVSRQGH�DO�JUXSR�
GH� FOLPDV� FiOLGRV�� (Q� FXDQWR� DO� JUDGR� GH� KXPHGDG� HVWi�
HQWUH�HO�VXEWLSR�LQWHUPHGLR�FRQ�XQD�WHPSHUDWXUD�PtQLPD�D�
PD\RU�GH�����&�GXUDQWH� HO�PHV�PiV� IUtR� \�XQD�SUHFLSLWD�
FLyQ�SOXYLDO�DSUR[LPDGDPHQWH�GHO�RUGHQ�GH���������PP�DO�
DxR��YpDVH�ILJXUD���� 

0DWHULDOHV�\�0pWRGRV 

3DUD� OD�SUHVHQWH� LQYHVWLJDFLyQ�VH� WRPDURQ�PXHVWUDV�HQ�
XQD�ERWHOOD�9DQ�'RUQ�GH�FXDWUR�OLWURV��GH�OD�FXDO�WRPDPRV�
��OLWUR�HQ�HQYDVHV�GH�SOiVWLFR�\�VH�DOPDFHQDURQ�HQ�XQD�KLH�

OHUD��/DV�PXHVWUDV�FRUUHVSRQGLHURQ�D�OD�3OD\D�IUHQWH�DO�3DU�
TXH�3DSDJD\R�� OD� VHJXQGD� IUHQWH�D�)DUDOOyQ�GHO�2ELVSR��\�
OD�WHUFHUD�IUHQWH�D�OD�%DVH�1DYDO��6H�WUDQVSRUWDURQ�DO�/DER�
UDWRULR�GH�%LRWHFQRORJtD�H�,PSDFWR�$PELHQWDO�\�ODV�PXHV�
WUDV� VH� SUHVHUYDURQ� FRQ� XQD� VROXFLyQ� GH� DFHWDWR� OXJRO� HQ�
XQD�SURSRUFLyQ�GH��������6H�KRPRJHQL]DURQ�\�VH�WRPy�XQD�
DOtFXRWD�GH�OD�PXHVWUD�SDUD�TXH�IXHUD�HVWDGtVWLFDPHQWH�YiOL�
GD�\�UHDOL]DU�HO�DQiOLVLV�SREODFLRQDO�GH�OD�FROHFWD� 

3DUD�HO�DQiOLVLV�GH�OD�PXHVWUD�VH�XWLOL]y���SLSHWD�VHUROy�
JLFD�GH���PO�SDUD�GHWHUPLQDU�HO�YROXPHQ�SRU�JRWDV�SUHVHQ�
WHV�HQ�XQ�PLOLOLWUR��VH� UHSLWLy����YHFHV�D�SDUWLU�GHO�FXDO�VH�
REWXYR�XQ�YROXPHQ�SURPHGLR�GH����JRWDV�SRU���PO�XQD�YH]�
TXH�VH�GHWHUPLQy�HO�YROXPHQ�SRU�FDGD�JRWD��3DUD�ODV�SUHSD�
UDFLRQHV� VHPLSHUPDQHQWHV� XWLOL]DPRV� SRUWDREMHWRV� GH� ���
PP�GH�DQFKR�[����PP�GH� ODUJR�FRQ�XQ�HVSHVRU�GH�����–�
����PP��\�FXEUHREMHWRV�GH����PP�GH�DQFKR�[����PP�GH�
ODUJR��VH�OLPSLy�HO�PDWHULDO�FRQ�DOFRKRO�DO�����XWLOL]DQGR�
SDSHO�VHGD�SDUD�OD�OLPSLH]D�GH�OHQWHV��3RVWHULRUPHQWH��FRQ�
OD� SLSHWD� VHUROyJLFD� VH� REWXYR� HQ� �PO� GH� OD� VROXFLyQ� \D�
KRPRJHQL]DGD��3DUD�OD�FRORFDFLyQ�HQ�HO�SRUWDREMHWRV�GH�OD�
PXHVWUD�VH�GHMy�FDHU�OD�SULPHUD�JRWD�D�OD�PXHVWUD�\�VH�XWLOL�
]y� OD� VHJXQGD�� VH� FRORFy� HO� FXEUHREMHWRV� VREUH� OD� JRWD�GH�
PXHVWUD�\�XQD�JRWD�GH�JOLFHULQD�VH�OOHYy�DO�PLFURVFRSLR�� 

(O�PLFURVFRSLR�ySWLFR�XWLOL]DGR�SDUD�OD�LGHQWLILFDFLyQ�\�
PHGLFLyQ� GH� ORV� RUJDQLVPRV� IXH� PDUFD� /(,&$� PRGHOR�
�������;��PDQHMDQGR�DXPHQWRV�GH���[�\���[�SDUD�OD�PH�
GLFLyQ�� FXDQWLILFDFLyQ� \� GHWHUPLQDFLyQ� GH� OD� HVSHFLH� FDX�
VDQWH�GH�OD�PDUHD�URMD��3DUD�FDOFXODU�HO�WDPDxR�GH�ORV�HMHP�
SODUHV�HQ�PLFUDV��ȝ���VH�XWLOL]y�XQ�PLFUyPHWUR�GH�RFXODU�\�
XQ�PLFUyPHWUR�HQ�OD�SODWLQD��SDUD�FDOLEUDU�HO�PLFUyPHWUR�GH�
RFXODU��HO�REMHWLYR�VH�OOHYy�D�XQ�DXPHQWR�GH���[�VREUHSR�
QLHQGR�HO�PLFUyPHWUR�GH�RFXODU�HQ�HO�PLFUyPHWUR�GH�SODWL�

)LJXUD����0XHVWUD�ODV�HVWDFLRQHV�GH�PXHVWUHR�GH�OD�0DUHD�5RMD�RFDVLRQDGD�SRU�HO�GLQRIODJHODGR�&RFKORGLQLXP�FDWH�
QDWXP�HQ�ODV�HVWDFLRQHV�GHO�3DSDJD\R��(O�)DUDOOyQ�GHO�2ELVSR�\�ILQDOPHQWH�OD�%DVH�1DYDO�� 
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QD��PDQWHQLHQGR�DPERV�HTXLGLVWDQWHV�� 
3DUD�HO�FRQWHR�GH�ORV�RUJDQLVPRV�VH�UHDOL]DURQ�EDUULGRV�

HQ� ]LJ]DJ�� FRQMXQWDPHQWH� VH�PLGLHURQ� FRQ� HO� PLFUyPHWUR�
GH� RFXODU� SDUD� OD� DSUR[LPDFLyQ� GHO� WDPDxR�� 3DUD� HOOR� VH�
XVy�XQD�UHJOD�GH�WUHV�WRPDQGR�HQ�FXHQWD�OD�FDOLEUDFLyQ�DQ�
WHULRU�GHO�PLFUyPHWUR�� 

(VWD� VH� FDOFXOy� PHGLDQWH� OD� HFXDFLyQ� 1XPHUR� ��� $X�
PHQWR�GHO�REMHWLYR�D���[����WDPDxR�HQ�HO�PLFUyPHWUR͘ 

 
�UHJOD���D�������� �����ȝP�;««������� 

 
&RQ�ORV�GDWRV�REWHQLGRV�GH�SREODFLyQ�VH�FRQWLQXR�SDUD�

FDOFXODU�OD�FDQWLGDG�GH�RUJDQLVPRV�HQ���PO�GHVSXpV�HQ���O���
PXOWLSOLFDQGR�OD�FDQWLGDG�REWHQLGD�SRU���JRWD�\�DGHPiV�SRU�
HO�SURPHGLR����JRWDV��YROXPHQ�SURPHGLR�GH�JRWDV�HQ��PO���
HO�UHVXOWDGR�GH�OR�DQWHULRU�PXOWLSOLFDGR�SRU�������SDUD�DVt�
FDOFXODU� OD� FDQWLGDG� GH� RUJDQLVPRV� HQ� �� OLWUR� GH�PXHVWUD��
FRPR�VH�REVHUYD�HQ�OD�IyUPXOD����� 

 
 �����������������������QG�O,������ ������������כ���

 
/D�HQFXHVWD�DSOLFDGD�D�EDxLVWDV��SHVFDGRUHV�\�RVWLRQH�

URV�FRQWLHQH�ODV�VLJXLHQWHV�SUHJXQWDV� 
 

���(Q�FXDQWR�D�VX�FRORU� OD�0DUHD�5RMD�IXH� LQWHQVR��
QRUPDO�R�SiOLGR�� 
���(Q�UHODFLyQ�FRQ�HO�RORU��VL�IXH�EDMR��VLQ�RORU��IXHU�
WH�R�PX\�IXHUWH� 
���6L�H[LVWLHURQ�GLIHUHQFLDV�HQWUH�HVWD�0DUHD�5RMD�X�
RWUDV 
��6L�VH�GHWHFWDURQ�SHFHV�PXHUWRV�GXUDQWH�VX�UHFRUUL�
GR��Vt�R�QR�\�ILQDOPHQWH� 
���6L� VH�REVHUYy�XQD�GLVPLQXFLyQ�HQ� OD�SHVFD�� Vt�R�
QR� 

)LJXUD����0XHVWUD�ODV�FDUDFWHUtVWLFDV�PRUIROyJLFDV�GH�&R�
FKORGLQLXP�FDWHQDWXP��D��XQD�FpOXOD��OD�IOHFKD�PXHVWUD�HO�
HVWLJPD��E��GRV�FpOXODV��F��FXDWUR�FpOXODV��OD�IOHFKD�PXHVWUD�
HO�HVWLJPD��G��FRORQLD�IRUPDQGR�RFKR�FpOXODV�� 

)LJXUD����0XHVWUD�ODV�OtQHDV�GH�ODV�WUHV�HVWDFLRQHV��GHO�FRQWHR�GH�FpOXODV�GXUDQWH�HO�WLHPSR�GH�OD�SUHVHQFLD�GH�OD�0DUHD�5RMD�
HQ�OD�%DKtD�GH�6DQWD�/XFLD�GHO�3XHUWR�GH�$FDSXOFR�*XHUUHUR��(Q�UHODFLyQ�D�XQD�HQFXHVWD�DSOLFDGD�D�ORV�EDxLVWDV�H[WUDQMH�
URV��QDFLRQDOHV��2VWLRQHURV��SHVFDGRUHV�\�KDELWDQWHV�$FDSXOTXHxRV�TXH�FDGD�YH]�TXH�REVHUYDQ�ORV�HYHQWRV�GH�0DUHD�5RMD��
HQFRQWUDGRV�HQ�OD�]RQD�GH�DIHFWDFLyQ�� 
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5HVXOWDGRV� 

/RV�UHVXOWDGRV�GHO�SUHVHQWH�WUDEDMR�VH�H[SRQHQ�D�FRQWL�
QXDFLyQ��/D�UHYLVLyQ�GH�ODV�FDUDFWHUtVWLFDV�PRUIROyJLFDV�GHO�
GLQRIODJHODGR�SXHGHQ�REVHUYDUVH�HQ�OD�ILJXUD����/DV�FpOXODV�
FRLQFLGHQ�HQ�FXDQWR�ODV�PHGLGDV�GH�ORQJLWXG�H[WUHPD�����-
������P��FRQ�XQD�PHGLD�GH�����P���PHQFLRQDGDV�SRU�&RU�
WpV�/DUD��&RUWpV�$OWDPLUDQR�\� 6LHUUD-%HOWUiQ�� ������� FDX�
VDQWH� GH� OD� 0DUHD� 5RMD� HQ� OD� %DKtD� GH� 6DQWD� /XFLD� GHO�
3XHUWR�GH�$FDSXOFR�*XHUUHUR��0p[LFR� 

(O� FRQWHR� FHOXODU� HQ� ODV� HVWDFLRQHV�GH�PXHVWUHR��PHQ�
FLRQDGDV� HQ� OD� PHWRGRORJtD� \� REVHUYDGDV� HQ� OD� ILJXUD� ���
HVWiQ�GLVWULEXLGDV�GH�OD�VLJXLHQWH�PDQHUD��(VWDFLyQ����3DU�
TXH�3DSDJD\R��(VWDFLyQ����)DUDOOyQ�GHO�2ELVSR�\�(VWDFLyQ�
��� OD� %DVH� 1DYDO�� /DV� OtQHDV� GHO� FRQWHR� FHOXODU� PXHVWUDQ�
TXH�HQ�OD�%DVH�1DYDO�VH�REWXYLHURQ�ORV�PD\RUHV�GDWRV��HQ�
HO� )DUDOOyQ� GH�2ELVSR� ORV� GDWRV� LQWHUPHGLRV� \� ILQDOPHQWH�
HQ�HO�3DUTXH�3DSDJD\R�ORV�GDWRV�PHQRUHV�HQ�ORV�RQFH�GtDV�
TXH�GXUy�HO�HYHQWR�GH�GHFRORUDFLyQ�GHO�DJXD��GH�FRORU�URML�
]R�� 

/RV�UHVXOWDGRV�GH�ORV�SDUiPHWURV�ILVLFRTXtPLFRV�WRPD�
GRV� LQ� VLWX� IXHURQ��XQD� WHPSHUDWXUD�HQ�SURPHGLR�GH�������
&��OD�VDOLQLGDG�IXH�GH����836�\�ILQDOPHQWH�ORV�GDWRV�GH�S+�
IXHURQ�GH������HQ�SURPHGLR� 

/D�SUHJXQWD���VH�UHILHUH�DO�FRORU��OR�FXDO�DUURMy�XQ�����
GH�ODV�HQFXHVWDV�SDUD�XQD�FRORUDFLyQ�QRUPDO��XQ�����SDUD�
XQ�FRORU�LQWHQVR��XQ�����SDUD�XQ�FRORU�SiOLGR�\�ILQDOPHQWH�
VLQ�FRORU�����YpDVH�ILJXUD���� 

'H�DFXHUGR�FRQ� OD�VHJXQGD�SUHJXQWD��pVWD�VH� UHILHUH�DO�
RORU�TXH�GHVSLGH�HO�DJXD�FRQ� OD�SUHVHQFLD�GH�HVWRV� LQGLYL�
GXRV�� HO� PD\RU� GDWR�PXHVWUD� XQ� ���� SDUD� HO� RORU� IXHUWH��
����SDUD�EDMR��XQ�����SDUD�PX\�IXHUWH�\�VLQ�RORU�IXH�GH�
����WDO�\�FRPR�VH�REVHUYD�HQ�OD�ILJXUD��� 

)LJXUD����0XHVWUD�ORV�UHVXOWDGRV�GH�OD�SULPHU�SUHJXQWD�IXH�
VL�OD�0DUHD�5RMD�WHQLD�FRORU��IXH�SiOLGD��QRUPDO�R�LQWHQVD�� 

)LJXUD����0XHVWUD�ORV�UHVXOWDGRV�GH�OD�SUHJXQWD����UHODFLR�
QDGD�FRQ�HO�RORU��RORU�EDMR��IXHUWH�\�ILQDOPHQWH�PX\�IXHUWH��
VL�HO�RORU�/D�VHJXQGD�SUHJXQWD�IXH�VL�OD�0DUHD�5RMD�WHQLD�
RORU��6LQ�RORU��RORU�EDMR��2ORU�IXHUWH��\�ILQDOPHQWH��2ORU�
PX\�IXHUWH�� 

)LJXUD����0XHVWUD�ODV�UHVSXHVWDV�GH�OD�SUHJXQWD����6REUH�VL�
H[LVWLHURQ�GLIHUHQFLDV�HQWUH�HVWD�0DUHD�5RMD�\�RWUDV�DQWH�
ULRUHV��/DV�UHVSXHVWDV�SRVLWLYDV�HVWiQ�HQ�D]XO�������\�ODV�
QHJDWLYDV�HQ�QDUDQMD�;ϰϱйͿ͗ 
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/D� WHUFHUD� SUHJXQWD� VH� UHODFLRQy� FRQ� OD� GLIHUHQFLD� GH�
pVWD�\�RWUDV�0DUHDV�5RMDV�DQWHULRUHV��VL�KDEtD�GLIHUHQFLDV��R�
QR��(O�PD\RU�GDWR�GH�UHVSXHVWDV�IXH�6L�FRQ�XQ������YpDVH�
OD�ILJXUD���� 

/D�FXDUWD� UHVSXHVWD� VH� UHILHUH� D� VL� VH� GHWHFWDURQ�SHFHV�
PXHUWRV��eVWD�HV�XQD�SUHJXQWD�UHODFLRQDGD�FRQ�OD�SUHVHQFLD�
GH�WR[LQDV�SDUD�SHFHV�HQ�OD�FXDO�VH�REVHUYD�TXH�XQ�����GH�
ORV�HQFXHVWDGRV�GLMHURQ�TXH�QR�VH�REVHUYDURQ�SHFHV�PXHU�
WRV�\�VROR�XQ�����GH�UHVSXHVWDV�GLMHURQ�TXH�VL�REVHUYDURQ�
SHFHV�PXHUWRV���YpDVH�ILJXUD���� 

(Q� UHODFLyQ� FRQ� OD� TXLQWD�SUHJXQWD�� VH� OHV� FXHVWLRQy� D�
ORV�HQFXHVWDGRV�VL�KXER�XQD�GLVPLQXFLyQ�GH�OD�SHVFD��D�OD�
FXDO�HOORV�FRQWHVWDURQ�HQ�XQ�����TXH�QR�KXER�XQD�GLVPL�
QXFLyQ�\�VROR�XQ�����GLMHURQ�TXH�VL��OR�FXDO�VH�REVHUYD�HQ�
OD�ILJXUD��� 

'LVFXVLyQ�\�&RQFOXVLRQHV� 

(O�GLQRIODJHODGR�SURGXFWRU�GH�HVWD�0DUHD�5RMD�IXH�&R�
FKORGLQLXP�FDWHQDWXP��XQ�RUJDQLVPR�TXH�VH�SUHVHQWD�FRQ�
FpOXODV�VROLWDULDV�R�HQ�FRORQLDV�GH�FXDWUR�LQGLYLGXRV��&DGD�
LQGLYLGXR� SUHVHQWD� XQ� HVWLJPD�� D� GLIHUHQFLD� GH� OD� 0DUHD�
5RMD� TXH� VH� SUHVHQWy� HQ� DEULO� \� SDUWH� GH� PD\R� GH� ������
(VWD� GHFRORUDFLyQ� IXH� RFDVLRQDGD� SRU�&HUDWLXP� GHQV� TXH�
LQYDGLy�WRGD�OD�%DKtD��PLHQWUDV�TXH�HQ�HO�HYHQWR�SUHVHQWD�
GR�GHO���DO����GH�RFWXEUH�GH������VROR�VH�OH�HQFRQWUy�HQ�HO�
iUHD�GH�3DSDJD\R��0RUUR�GHO�2ELVSR�\�OD�%DVH�1DYDO� 

(Q� ORV� SDUiPHWURV� DPELHQWDOHV� QR� KXER� GLIHUHQFLD� \D�
TXH� ORV� SURPHGLRV� GH� WHPSHUDWXUD�� S+� \� VDOLQLGDG� QR� VH�
GLVSDUDURQ�FRQ�OD�SUHVHQFLD�GH�JUDQGHV�SREODFLRQHV��\D�TXH�
LQLFLDPRV� FRQ� XQ� SURPHGLR� GH� ������� D� �������� FpOXODV��
REWHQLHQGR� XQ� Pi[LPR� GH� �������� HQ� OD� %DVH� 1DYDO��
��������HQ�HO�0RUUR�GHO�2ELVSR��\�GH��������HQ�HO�3DUTXH�
3DSDJD\R��)LQDOPHQWH��ORV�GDWRV�PiV�EDMRV�IXHURQ�REVHUYD�
GRV�HO����GH�RFWXEUH�GH�������HQ�GRQGH�VH�REVHUYDURQ�FpOX�

)LJXUD����6H�SUHJXQWy�VL�VH�GHWHFWDURQ�SHFHV�PXHUWRV�/DV�
UHVSXHVWDV�QHJDWLYDV�HVWiQ�HQ�D]XO�������\�ODV�SRVLWLYDV�HQ�
QDUDQMD�;ϯϭйͿ͗ 

ODV� GHVJDUUDGDV� HO� ��� GH� RFWXEUH� GHO� PLVPR� DxR� \� ILQDO�
PHQWH�HO����GH�RFWXEUH��VH�REVHUYDURQ�FpOXODV�\�SDUD�HO����
GH�RFWXEUH�QL�XQD�FpOXOD��'HVDSDUHFLy�OD�SREODFLyQ�� 

(VWD�HVSHFLH�GH�GLQRIODJHODGR�VH�OH�KD�UHSRUWDGR�FRPR�
XQD�HVSHFLH�LJXDO�TXH�&HUDWLXP�GHQV�SURGXFWRUD�GH�,FWLRWR�
[LQDV��(VWR�QRV�REOLJy�D�UHDOL]DU�HQFXHVWDV�FRQ�RVWLRQHURV��
SHVFDGRUHV�� EDxLVWDV� QDFLRQDOHV� \� H[WUDQMHURV�� DVt� FRPR� D�
OD�SREODFLyQ�GH�ODV�FRORQLDV�DOHGDxDV�TXH�VH�EDxDEDQ�HQ�ORV�
VLWLRV�GH�HVWXGLR��'LMHURQ�TXH�HO�DJXD�QR�FDXVy�SUREOHPDV�
SRU�HO�FRORU��FRQ�XQ������FRQ�XQ�RORU�IXHUWH��HO�����QR�VH�
VLQWLHURQ�DIHFWDGRV��SHUR�VL�KXER�GLIHUHQFLD�FRQ�RWUDV�0D�
UHDV� 5RMDV� \D� TXH� XQ� ���� GLMR� TXH� QR� KXER� GLIHUHQFLDV��
SHUR� VL� VH� REVHUYDURQ� GLIHUHQFLDV� HQ� OD� SHVFD�� \D� TXH� HO�
����GLMR�TXH�QR� 

/OHJDQGR� D� OD� FRQFOXVLyQ� GH� TXH� HVWH� HYHQWR� HV� PX\�
VHPHMDQWH�D�ORV�FXOWLYRV�GH�PXFKDV�PLFURDOJDV�TXH�VH�PDQ�
WLHQHQ�HQ�FRQGLFLRQHV�GH�ODERUDWRULR�HQ�FXOWLYRV�FHUUDGRV�\�
FRQ�OLPLWDFLyQ�GH�QXWULHQWHV��6H�KD�REVHUYDGR�TXH�OD�%DVH�
1DYDO�\�HO�0RUUR�GHO�2ELVSR��SUHVHQWDQ�FRQGLFLRQHV�ySWL�
PDV�SDUD�YDULDV�PLFURDOJDV�TXH�SHUPLWHQ�VX�FUHFLPLHQWR�HQ�
DOWDV�GHQVLGDGHV� 

$JUDGHFLPLHQWRV 

'HVHDPRV�DJUDGHFHU�DO�0DHVWUR�-RVp��9LOODQXHYD-$UFH��
TXH� HQ� SD]� GHVFDQVH�� SRU� ODV� IDFLOLGDGHV� GH� SHUPLWLUQRV�
XVDU�ODV�LQVWDODFLRQHV�GH�OD�3UHSDUDWRULD�1R�����\�GH�SRGHU�
WUDEDMDU�HQ�HO�/DERUDWRULR�GH�%LRWHFQRORJtD�H�,PSDFWR�$P�
ELHQWDO� 

5HIHUHQFLDV 

%RUEROOD�6DOD��0��(���&ROLQ�2VRULR��)��$���9LGDO�3pUH]��0��
GHO�5��\�0D\�-LPpQH]��0����������0DUHD�URMD�GH�7DEDV�
FR��.DUHQLD�EUHYLV��6DOXG�HQ�7DEDVFR������������-��� 

&RUWpV� /DUD�� 0�� GHO� &��� &RUWpV� $OWDPLUDQR�� 5�� \� 6LHUUD-
%HOWUiQ��$��3����������3UHVHQFLD�GH�&RFKORGLQLXP�FDWHQD�
WXP��*\PQRGLQLDOHV��*\PQRGLQLDFHDH��HQ�0DUHDV�5RMDV�
GH� %DKtD� GH� %DQGHUDV�� 3DFtILFR� PH[LFDQR�� 5HYLVWD� GH�
%LRORJtD�7URSLFDO�����������-��� 

+HUQiQGH]-6DQGRYDO�� )�� (��� /ySH]-&RUWpV�� '�� -��� %DQG-
6FKPLGW��&�� -���*iUDWH-/L]iUUDJD�� ,���1~xH]-9i]TXH]��(��
-��\�%XVWLOORV-*X]PiQ��-��-����������7R[LQDV�SDUDOL]DQWHV�
HQ�PROXVFRV�ELYDOYRV�GXUDQWH�XQD�SUROLIHUDFLyQ�GH�*\P�
QRGLQLXP� FDWHQDWXP� *UDKDP� HQ� OD� %DKtD� GH� /D� 3D]��
0p[LFR�+LGURELROyJLFD������������-���� 

2FKRD�� -��/���1~xH]-9i]TXH]��(��\�6DDG�� -�� ��������'LIH�
UHQWHV� WpUPLQRV� XWLOL]DGRV� SDUD� GHVFULELU� ODV� ³0DUHDV�
5RMDV´��5HYLVWD�GH�%LRORJtD�7URSLFDO������������-��� 

2UJDQL]DFLyQ�GH�ODV�1DFLRQHV�8QLGDV�SDUD�OD�$OLPHQWDFLyQ�
\� OD� $JULFXOWXUD�� �������� %LRWR[LQDV� 0DULQDV�� (VWXGLR�
)$2��DOLPHQWDFLyQ�\�QXWULFLyQ��5RPD��,7��)$2��SS���-�� 

3pUH]-&DVWUR�� '��� *RQ]iOH]-$ODUFyQ�� *��� 5HEROOHGR-5LRV��
-�� \� &HUYDQWHV-8ULHWD�� 9�� �������� (YDOXDFLyQ� GHO� ILWR�
SODQFWRQ�HQ�OD�HVWDFLyQ�GHO�PDOHFyQ�GH�OD�%DKtD�GHO�3XHU�
WR�GH�$FDSXOFR�*XHUUHUR��0p[LFR��)RUR�GH�(VWXGLRV� VR�
EUH�*XHUUHUR�����������-���� 


