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�8QLYHUVLGDG�GH�/D�/DJXQD��ÈUHD�GH�,QJHQLHUtD�$JURIRUHVWDO��7HQHULIH��(VSDxD��MFVDQWD#XOO�HV�
�8QLYHUVLGDGH�GRV�$oRUHV��'HSDUWDPHQWR�GH�&LrQFLDV�$JUiULDV�������$QJUD�GR�+HURtVPR�3RUWXJDO��

FRWD#XDF�SW�
�&OLPDWH��0HWHRURORJ\�DQG�*OREDO�&KDQJH�*URXS��&B&00*��&,7$�$���$JULFXOWXUDO�6FLHQFHV�
'HSDUWPHQW��$]RUHV�8QLYHUVLW\��5XD�&DSLWmR�-RmR�'
�$YLOD���$QJUD�GR�+HURtVPR��3RUWXJDO��
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(O� DJXD� HQ� OD� UHJLyQ� GH� OD� 0DFDURQHVLD� HV� REWHQLGD�� GHSHQGLHQGR� GHO� DUFKLSLpODJR�
FRQVLGHUDGR�� PHGLDQWH� HO� DSURYHFKDPLHQWR� GH� UHFXUVRV� VXEWHUUiQHRV� SULQFLSDOPHQWH��
VHJXLGR�GH� ORV� UHFXUVRV�QR�FRQYHQFLRQDOHV��FRPR� OD�GHVDODFLyQ�\�GHSXUDFLyQ�GH�DJXDV�\��
ILQDOPHQWH��HQ�PXFKD�PHQRU�FXDQWtD��ORV�UHFXUVRV�VXSHUILFLDOHV��/DV�GRV�~OWLPDV�IXHQWHV�QR�
SUHVHQWDQ�SUREOHPDV�GH�FDOLGDG�LPSRUWDQWHV��GDGR�TXH�HQ�OD�GHVDODFLyQ�HV�SRVLEOH�PRGXODU�
OD�FDOLGDG�UHTXHULGD�SDUD�VX�XVR�HQ�OD�DJULFXOWXUD�R�ELHQ��HQ�HO�DEDVWHFLPLHQWR�XUEDQR��(Q�HO�
FDVR� GH� ORV� UHFXUVRV� VXSHUILFLDOHV�� OD� FDOLGDG� VH� SXHGH� YHU� LQIOXHQFLDGD� SRU� SURFHVRV� GH�
HXWURIL]DFLyQ��VL�ELHQ��HVWRV�UHFXUVRV�HQ�QLQJ~Q�FDVR�VH�XWLOL]DQ�SDUD�DEDVWHFLPLHQWR�XUEDQR��
&RQ�UHVSHFWR�D� ODV�DJXDV�VXEWHUUiQHDV��H[LVWH�XQ� ULHVJR�SDWHQWH�\�HQ� UHODWLYR�FUHFLPLHQWR�
TXH�HV�OD�SUHVHQFLD�GH�IO~RU��HQ�FDQWLGDGHV�TXH�VXSHUDQ�DPSOLDPHQWH�HO�Pi[LPR�SHUPLWLGR�
GH�����PJ�/��(VWH�SUREOHPD��TXH�DIHFWD�D�ODV�DJXDV�GH�DEDVWR��VH�KDFH�VHQVLEOH�HQ�DJXDV�
GH�ODV�LVODV�0DFDURQpVLFDV�GH�7HQHULIH��&DQDULDV��(VSDxD���6DQ�0LJXHO�\�7HUFHLUD��$]RUHV��
3RUWXJDO���(O�SUHVHQWH�GRFXPHQWR��DQDOL]D�HVWDV�DPHQD]DV�SDUD�HO�FRQVXPR�GH�DJXDV�SRU�
SDUWH�GH�OD�SREODFLyQ��VXV�IXHQWHV�SULQFLSDOHV�\�ILQDOPHQWH�DEUH�YtDV�GH�LQYHVWLJDFLyQ�SDUD�VX�
LGHQWLILFDFLyQ�\�SRVLEOH�UHPHGLDFLyQ��

�
�
3DODEUDV�FODYH��)O~RU��0DFDURQHVLD��$JXDV�GH�DEDVWR��+LGURJHRORJtD��5HPHGLDFLyQ��
�
�
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�:DWHU�LQ�WKH�UHJLRQ�RI�0DFDURQHVLD�LV�REWDLQHG��GHSHQGLQJ�RQ�WKH�DUFKLSHODJR�FRQVLGHUHG�
E\� H[SORLWLQJ� JURXQGZDWHU� UHVRXUFHV� PDLQO\�� IROORZHG� E\� QRQ�QDWXUDO� UHVRXUFHV�� VXFK� DV�
GHVDOLQDWLRQ� DQG� ZDWHU� WUHDWPHQW�� DQG� ILQDOO\�� WR� D� PXFK� OHVVHU� H[WHQW�� VXUIDFH� ZDWHU�
UHVRXUFHV�7KH� ODVW� WZR� VRXUFHV� KDYH� QR� PDMRU� TXDOLW\� SUREOHPV�� DV� LQ� GHVDOLQDWLRQ� LV�
SRVVLEOH� WR�PRGXODWH� WKH�TXDOLW\� UHTXLUHG�IRU�XVH� LQ�DJULFXOWXUH�RU� LQ�XUEDQ�ZDWHU�VXSSO\�� ,Q�
WKH�FDVH�RI�VXUIDFH�UHVRXUFHV��WKH�TXDOLW\�FDQ�EH�LQIOXHQFHG�E\�HXWURSKLFDWLRQ��DOWKRXJK�LQ�QR

,6%1��������������������
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FDVH� WKHVH� UHVRXUFHV� DUH� XVHG� IRU� XUEDQ� VXSSO\��:LWK� UHVSHFW� WR� JURXQGZDWHU�� WKHUH� LV� D�
FOHDU�DQG�JURZLQJ� WKUHDW� WKH�H[LVWHQFH�RI�DPRXQWV�RI� IOXRULGH� LQ� WKH�ZDWHU� WKDW�H[FHHG� WKH�
PD[LPXP� DOORZHG�� ���� PJ�/�� 7KLV� SUREOHP� DIIHFWV� ZDWHU� VXSSO\� LQ� DUHDV� VWXGLHG� LQ�
PDFDURQHVLDQ� LVODQGV� OLNH� 7HQHULIH� �&DQDU\� ,VODQGV�� 6SDLQ��� 6DQ� 0LJXHO� DQG� 7HUFHLUD�
�$]RUHV�� 3RUWXJDO��� 7KLV� SDSHU� DQDO\]HV� WKHVH� WKUHDWV� WR� ZDWHU� FRQVXPSWLRQ�� WKHLU� PDLQ�
VRXUFHV�DQG�ILQDOO\�RSHQV�QHZ�UHVHDUFK�WRSLFV�IRU�LGHQWLILFDWLRQ�DQG�SRVVLEOH�UHPHGLDWLRQ�RI�
WKH�SUREOHP��
�
.H\�ZRUGV��)OXRULGH��0DFDURQHVLD��ZDWHU�VXSSO\��K\GURJHRORJ\��UHPHGLDWLRQ��
�
�
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�

([LVWHQ�QXPHURVRV�DFXtIHURV�D�OR�ODUJR�GHO�PXQGR�FRQ�SUREOHPDV�SRU�VXV�DOWRV�QLYHOHV�GH�
IO~RU�� /DV� DJXDV� VXEWHUUiQHDV� VRQ� PiV� YXOQHUDEOHV� DO� HQULTXHFLPLHQWR� HQ� IO~RU�� TXH� ODV�
DJXDV�VXEWHUUiQHDV��GDGR�TXH�HQ�DTXHOODV�H[LVWHQ�PD\RUHV�LQWHUDFFLRQHV�DJXD�URFD���

�
/DV� URFDV� YROFiQLFDV� H� tJQHDV�� WLHQHQ� XQD� FRQFHQWUDFLyQ� GH� IO~RU� HQWUH�����SDUWHV� SRU�

PLOOyQ� �SSP��KDVWD������SSP� �)UHQFNHQ���������/D�H[SRVLFLyQ�DO� IOXRUXUR�HQ� ODV�SHUVRQDV�
GHSHQGH��L��GH�OD�FRQFHQWUDFLyQ�HQ�HO�DJXD�SRWDEOH��LL��OD�GXUDFLyQ�GHO�FRQVXPR�\��LLL��HO�FOLPD�
GH�OD�]RQD�GH�HVWXGLR��

�
/D� WR[LFLGDG�GH� HVWH� HOHPHQWR� UHVLGH� HQ�TXH� ORV� LRQHV� IOXRUXURV� DFW~DQ� FRPR� YHQHQRV�

HQ]LPiWLFRV�� LQKLELHQGR� OD� DFWLYLGDG� HQ]LPiWLFD� \�� HQ� ~OWLPD� LQVWDQFLD�� LQWHUUXPSLHQGR�
SURFHVRV�PHWDEyOLFRV�WDOHV�FRPR�OD�JOXFyOLVLV�\�OD�VtQWHVLV�GH�SURWHtQDV��&DPDUJR�������� /D�
LQJHVWLyQ� H[FHVLYD� GH� IO~RU� SXHGH� GDU� OXJDU� D� DQRPDOtDV� FRPR� OD� IOXRURVLV� GHQWDO� \� OD�
HVTXHOpWLFD�� $XQTXH�� D� SULRUL�� HVWH� HOHPHQWR� UHIXHU]D� DPEDV� HVWUXFWXUDV�� XQDV� GRVLV�
GHPDVLDGR�HOHYDGDV�UHYLHUWHQ�HO�SURFHVR�KDFLpQGRODV�PiV�GpELOHV�\�TXHEUDGL]DV��

�
/D�YtD�SULQFLSDO�GH�H[SRVLFLyQ�GHO�KRPEUH�DO� IO~RU�HV�SRU�FRQVXPR�GH�DJXD�\�DOLPHQWRV�

FRQ�DOWRV�FRQWHQLGRV�HQ�IO~RU�GHELGR��HQ�PXFKRV�FDVRV��D�FRQWDPLQDFLRQHV�QDWXUDOHV��,QGLD��
&DQDULDV��$]RUHV���0p[LFR��3DNLVWiQ��HWF����

�
$� QLYHO� GH� JHVWLyQ� GHO� VXPLQLVWUR� GH� DJXD�� HO� DJXD� � VH� H[WUDH�PHGLDQWH� ODV� JDOHUtDV� R�

SR]RV�� ODV� SULPHUDV� VXHOHQ� HVWDU� HQ� FRWDV� DOWDV� GH� ODV� LVODV�� ORV� SR]RV� HQ� ]RQDV� PiV�
FHUFDQDV�D�OD�FRVWD��FRPR�QRUPD�JHQHUDO��HO�DJXD�VH�WUDQVSRUWD�PHGLDQWH�FDQDOHV�R�WXEHUtDV�
\�� SRVWHULRUPHQWH�� VH� DOPDFHQD� HQ� GHSyVLWRV�� GH� DKt�� VH� GLVWULEX\H� KDVWD� ODV� ]RQDV� GH�
FRQVXPR��/DV�VDOHV�GH� IO~RU�� QR�VH�GHSRVLWDQ�HQ�HO� IRQGR�R�HQ� ODV�SDUHGHV�GH� WXEHUtDV�R�
GHSyVLWRV��VLQR�TXH�VH�PH]FODQ�YROXPpWULFDPHQWH�FRQ�HO�DJXD���

�
(O�FRQWHQLGR�HQ�IO~RU�HQ�ODV�DJXDV�GH�DEDVWR�QR�GHEH�H[FHGHU�GH�����PJ�/��FRQ�HO�ILQ�GH�

SUHYHQLU�OD�IOXRURVLV�GHQWDO�\�ODV�HQIHUPHGDGHV�UHODFLRQDGDV�FRQ�ORV�KXHVRV��/D�UHJLyQ�GH�OD�
0DFDURQHVLD� FRPSUHQGH�� JHRJUiILFDPHQWH�� XQD� VHULH� GH� DUFKLSLpODJRV� HQ� HO� RFpDQR�
$WOiQWLFR��TXH�LQFOX\H�²�GH�QRUWH�D�VXU²���$]RUHV��0DGHLUD��&DQDULDV�\�&DER�9HUGH��
 

(Q�HO�FDVR�GH�$]RUHV�\�&DQDULDV��OD�IOXRURVLV�GHQWDO��VH�HVWi�FRQYLUWLHQGR�XQD�HQIHUPHGDG�
HQGpPLFD�� GHELGR� D� ORV� DOWRV� FRQWHQLGRV� GH� IO~RU�� DQDOL]DGRV� HQ� H[SORWDFLRQHV� GH� DJXDV�
VXEWHUUiQHDV�� (Q� HO� ,,� HVWXGLR� HSLGHPLROyJLFR� HQ�&DQDULDV� GXUDQWH� HO� SHULRGR� GH� ������ HO�
FXDO�VH�UHDOL]y�HQ�HVFRODUHV�GH��������\����DxRV�GH�FDGD�XQD�GH�ODV�LVODV�VH�HQFRQWUy�XQD�
SUHYDOHQFLD� GH� IOXRURVLV� GHQWDO� SDUD� OD� SREODFLyQ� GH� ��� DxRV� FRQ� ������ ��� 3RU� iUHDV� R�
FRPDUFDV�HV�PX\�YDULDEOH�HO�HVWXGLR��SRU�HMHPSOR� OD�FRPDUFD�GH� ,FRG�GH� ORV�9LQRV�FRQ�HO�
���������*yPH]�6DQWRV����������
�
�
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�
&DVR�GH�HVWXGLR�HQ�OD�LVOD�GH�7HUFHLUD��$]RUHV��3RUWXJDO��
�
� (O�REMHWLYR�GHO�HVWXGLR�HQ�HVWD�]RQD��IXH�FDUDFWHUL]DU�HO�FRQWHQLGR�HQ�IO~RU�HQ�HO�VLVWHPD�
GH�DEDVWHFLPLHQWR�GH�DJXDV�HQ�OD�FLXGDG�GH�3UDLD�GD�9LWyULD��HQ�OD�LVOD�GH�7HUFHLUD��GHVGH�OD�
IXHQWH�GHO�UHFXUVR�KtGULFR�VXEWHUUiQHR�\��HQ�HO�VXPLQLVWUR�XUEDQR��
�
� /D� LVOD� GH� 7HUFHLUD�� VH� HQFXHQWUD� LQWHJUDGD� HQ� HO� DUFKLSLpODJR� GH� ODV� $]RUHV��
SHUWHQHFLHQWHV� D� 3RUWXJDO�� FRQ� XQD� SREODFLyQ� UHVLGHQWH� GH� �������� �DxR� ������� (O�
DUFKLSLpODJR�HVWi�FRPSXHVWR�SRU�QXHYH�LVODV�YROFiQLFDV��VLWXDGDV�HQ�HO�RFpDQR�$WOiQWLFR��/D�
LVOD� GH� 7HUFHLUD� FRQ� HO� ������ GH� OD� SREODFLyQ� WRWDO� GHO� DUFKLSLpODJR�� ������� KDELWDQWHV��
SHUWHQHFH�DO�JUXSR�FHQWUDO�\��VH�GLYLGH�HQ�GRV�]RQDV�DGPLQLVWUDWLYDV��$QJUD�GR�+HURLVPR�\�
3UDLD�GH�9LFWRULD��FRQ�VHUYLFLRV�GH�VXPLQLVWUR�GH�DJXD�\�GHSXUDFLyQ�SURSRUFLRQDGRV�SRU�ORV�
VHUYLFLRV�PXQLFLSDOHV�GH�VXV�D\XQWDPLHQWRV���
�
� /D� LVOD� GH� 7HUFHLUD�� FRPR� HQ� OD� PD\RUtD� GH� ORV� HGLILFLRV� YROFiQLFRV� DWOiQWLFRV�� HV� HO�
UHVXOWDGR� GH� XQD� VHULH� GH� SURFHVRV� YROFiQLFRV� \� WHFWyQLFRV�� TXH� LQFOX\H� XQD� IDVH� SURWR�
LQVXODU��FDUDFWHUL]DGD�SRU�HUXSFLRQHV�VXEPDULQDV��TXH�YDQ�IRUPDQGR�XQ�YROFiQ�VXPHUJLGRV�
KDVWD�DOFDQ]DU�OD�VXSHUILFLH�GHO�PDU��FRQWLQXDQGR�FRQ�XQD�DFWLYLGDG�HUXSWLYD�VXEDpUHD�1R�VH�
KDQ� LGHQWLILFDGR� IRUPDFLRQHV� \� HVWUXFWXUDV� JHROyJLFDV� GH� HVD� SULPHUD� IDVH�� DXQTXH� VH�
DGPLWH�VX�SUHVHQFLD��HQ�QLYHOHV�HVWUDWLJUiILFRV�PiV�SURIXQGRV��/DV�IRUPDFLRQHV�VXEDpUHDV�
FRUUHVSRQGHQ�EDVDOWRV�DOFDOLQRV� \� SURGXFWRV� UHVXOWDQWHV� GH� VX� GLIHUHQFLDFLyQ� �6FKPLQFNH��
������ 6FKLOOLQJ�� ������� HQ� SDUWLFXODU�� KDZDLLWRV�� EHQPRUHLWRV� \� WUDTXLWDV� GH� QDWXUDOH]D�
FRPHQGtWLFD�\�SDQWHOHUtWLFD��6HOI���������
�
� (Q�3UDLD�GD�9LFWRULD��HO�VLVWHPD�GH�DEDVWHFLPLHQWR�GH�DJXD�HV�SURSLHGDG�GHO�PXQLFLSLR��
HVWi�RSHUDGR�SRU�XQD�HPSUHVD�PXQLFLSDO��OODPDGD�3UDLD�$PELHQWH�(0��([LVWHQ�QXHYH�]RQDV�
GH� VXPLQLVWUR�� HQ� ODV� TXH� HO� SDUiPHWUR� GH� FRQWHQLGR� HQ� IO~RU�� GHEH� VHU� PRQLWRUHDGR�� DO�
PHQRV��XQD�YH]�DO�DxR��WDO�\�FRPR�VH�GHILQH�HQ�OD�/H\����������GHO����GH�$JRVWR��VHJ~Q�OD�
QRUPDWLYD�SRUWXJXHVD��(Q�XQ�FRQMXQWR�GH���DxRV��������������HO�VHJXLPLHQWR�GH�ORV�GDWRV�
GH� IOXRUXUR� VH� SXHGH� UHYLVDU� HQ� OD� �7DEOD� ���� GRQGH� TXHGD� SDWHQWH� TXH�� KD\� XQ�
LQFXPSOLPLHQWR� GH� ORV� SDUiPHWURV� OHJDOHV� HQ� FRQWHQLGR� GH� IO~RU�� HQ� HO� DEDVWHFLPLHQWR� HQ�
$JXDOYD��6mR�%UiV�\�9LOD�1RYD��
�

7DEOD����&RQWHQLGR�HQ�IO~RU��PJ�/��HQ�HO�DJXD�GH�DEDVWHFLPLHQWR�GH�3UDLD�GD�9LFWRULD�HQ�XQ�SHULRGR�
GH���DxRV��������������

=RQD�GH�DEDVWHFLPLHQWR�
3REODFLyQ�HQ�

�����
�Q���KDELWDQWHV��

1��
�Q��GH�

PXHVWUDV��

0tQ��
�PJ�/��

0i[��
�PJ�/��

0HGLD�
�PJ�/��

0HGLDQD�
�PJ�/��

$JXDOYD� ����� �� ���� ���� ���� ����
%LVFRLWRV� ����� �� ���� ���� ���� �����
)RQWLQKDV� ����� �� ���� ���� ���� ����
/DMHV�6DQWD�
/X]LD�-XQFDO�

����� �� ���� ���� �� ����

3�0DUWLQV�)�%DVWDUGR�&��
3UDLD�

����� �� ���� ���� ���� ����

4XDWUR�5LEHLUDV� ���� �� ���� ���� ���� ����
6mR�%UiV� ����� �� ���� ���� ���� ����
6DQWD�&UX]� ����� �� ���� ���� ����� ����
9LOD�1RYD� ����� �� ���� �� ����� ����

�
� 3RU�RWUR�ODGR��ODV�GHPiV�]RQDV�HVWXGLDGDV�QR�PXHVWUDQ�JUDQGHV�FDQWLGDGHV�GH�IO~RU�HQ�HO�
DJXD�GH�DEDVWHFLPLHQWR��6HJ~Q�OD�206���������KD\�HYLGHQFLDV�TXH�HO�IO~RU�HV�XQ�HOHPHQWR�
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EHQHILFLRVR��HQ�FXDQWR�D�OD�SUHYHQFLyQ�GH�OD�FDULHV�GHQWDO��(Q�ORV�FDVRV��TXH�OD�FDQWLGDG�GH�
IO~RU�HV�PX\�UHGXFLGD��VH�SRGUtD�IOXRUDU�HO�DJXD�GH�PDQHUD�DUWLILFLDO��R�ELHQ�PH]FODQGR�DJXDV�
FRQ�PD\RU�FRQWHQLGR�GH�IO~RU��SDUD�SRGHU�DOFDQ]DU�FDQWLGDGHV�GH�HVWH�HOHPHQWR�HQ�XQ�UDQJR�
GH�����D���PJ�/��
�
� /D�]RQD�GH�DEDVWHFLPLHQWR�PiV�SREODGD�HVWXGLDGD�� OD�GH�3UDLD�GD�9LWRULD��SUHVHQWD�XQD�
PHGLDQD�GH�����PJ�/��OR�FXDO�TXLHUH�GHFLU�TXH��HQ�XQ�SHULRGR�GH�FLQFR�DxRV��HO�����GH�ODV�
PXHVWUDV�DQDOL]DGDV�WHQtDQ��PHQRV�GH�HVD�FDQWLGDG�GH�IO~RU��
�
� 7HQLHQGR� HQ� FXHQWD�� OD� FDQWLGDG� HQ� H[FHVR� GH� IO~RU�� HQ� ODV� WUHV� FRPXQLGDGHV� UXUDOHV�
�7DEOD�����VH�HVWXGLDURQ�ODV�IXHQWHV�GH�UHFXUVRV�KtGULFRV��SDUD�HVH�PLVPR�SHULRGR�GH�FLQFR�
DxRV�� �������������/D�)LJXUD���SUHVHQWD�HO�GLDJUDPD�GH�FDMDV�SDUD�FDGD� IXHQWH�GH�DJXD��
LQFOX\HQGR��OD�PHGLDQD��ORV�SHUFHQWLOHV����\�����DVt�FRPR��ORV�YDORUHV�Pi[LPRV�\�PtQLPRV��
�

 
)LJXUD� ��� � 9DULDFLyQ�GHO� QLYHO� GH� IO~RU�� HQ�HO� SHULRGR�FRPSUHQGLGR�HQWUH������ \� ������ HQ�FXDWUR�

SXQWRV�GH�DEDVWHFLPLHQWR�

�
�
&DVR�GH�HVWXGLR�HQ�OD�LVOD�GH�7HQHULIH��&DQDULDV��(VSDxD��
�
� /D� OHJLVODFLyQ� DFWXDO� HVSDxROD� �5HDO�'HFUHWR� ���������� GH� �� GH� IHEUHUR�� SRU� HO� TXH�VH�
HVWDEOHFHQ� ORV�FULWHULRV�VDQLWDULRV�GH� OD�FDOLGDG�GHO�DJXD�GH�FRQVXPR�KXPDQR�HQ�(VSDxD��
ILMD�HO� OtPLWH�Pi[LPR�GH�IOXRUXUR�SDUD�HO�DJXD�GH�DEDVWHFLPLHQWR�S~EOLFR�HQ�����PJ�/��YDORU�
JXtD�GH�OD�206���%2(���������
�
� (O�IO~RU�VH�SUHVHQWD�HQ�ODV�H[SORWDFLRQHV�GH�7HQHULIH��GHELGR�D�GRV�PRWLYRV�SULQFLSDOHV��OD�
VREUHH[SORWDFLyQ�GHO�DFXtIHUR�EDVDO�\��SRU�RWUR�ODGR��OD�DFWLYLGDG�YROFiQLFD�UHVLGXDO�SURIXQGD��
(Q� HO� SULPHU� FDVR�� XQD� H[SORWDFLyQ�� QR� RUGHQDGD�� GH� ORV� UHFXUVRV� KtGULFRV� VXEWHUUiQHRV���
PHGLDQWH�JDOHUtDV�²PLQDV�KRUL]RQWDOHV�TXH�GUHQDQ�HO�DFXtIHUR²�\�SR]RV��HQ�FRQWLQXR��VLQ�
GHVFDQVR��GXUDQWH�PiV�GH�����DxRV��KD�KHFKR�TXH�PXFKDV�H[SORWDFLRQHV�VH�VHTXHQ��SRU�
TXHGDUVH�SRU�HQFLPD�GHO�QLYHO�IUHiWLFR��2WUDV�VH�KDQ�UHSHUIRUDGR��KDFLpQGRVH�FDGD�YH]�PiV�
SURIXQGDV�� HQ� DOJXQRV� FDVRV� DOFDQ]DQGR� PiV� GH� �� NLOyPHWURV� �6DQWDPDUWD�� �������
+LGUROyJLFDPHQWH��QR�KD�GDGR�WLHPSR�D�TXH�ORV�UHFXUVRV�VH�UHQXHYHQ�SRU�HO�DJXD�GH�OOXYLD��
OD� FXDO� VH� LQILOWUD�� \�SDUWH�� OOHJD�D�HVH�DFXtIHUR�HQ� IRUPD�GH� UHFDUJD��3RU� OR� WDQWR�� VH�HVWi�
H[WUD\HQGR�PiV� UHFXUVR�� TXH� OD� FDSDFLGDG� GH� UHFDUJD� GHO� DFXtIHUR�� HVWR� SURYRFD� TXH� VH�
H[WUDLJDQ� UHVHUYDV�� /DV� UHVHUYDV�� OD� IRUPDQ� DJXDV� FRQ� DOWRV� SHULRGRV� GH� UHVLGHQFLD�²VH�
SXHGH�KDEODU�GH�PLOHV�GH�DxRV²��GHQWUR�GHO�DFXtIHUR��(VWR�VXSRQH�TXH�HO�DJXD�KD�HVWDGR�
HQ�FRQWDFWR�PiV�WLHPSR�FRQ�OD�URFD��TXH�OD�DOEHUJD��SRU�OR�WDQWR��KD\�WLHPSR�VXILFLHQWH�SDUD�
TXH�VH�GLVXHOYDQ�PiV�VDOHV��HQWUH� ODV�TXH�DSDUHFH�HO� IORUXUR�GH�FDOFLR��&D)���7DPELpQ��HQ�
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7HQHULIH��GDGR�VX�RULJHQ�YROFiQLFR��DSDUHFH�RWUR�IDFWRU��TXH�HV�HO�&2���HO�FXDO�KDFH�DO�DJXD�
VXEWHUUiQHD�PiV�DJUHVLYD���
�
� 7DPELpQ�SXHGH�DXPHQWDU�OD�FDQWLGDG�GH�IO~RU�SUHVHQWH�HQ�HO�DJXD��OD�DSDULFLyQ�GHO��iFLGR�
IOXRUKtGULFR� �+)��� DVRFLDGRV� D� HVWDGRV� GH� DFWLYLGDG� YROFiQLFD� LPSRUWDQWHV�� 2WURV� JDVHV�
iFLGRV�VRQ��iFLGR�FORUKtGULFR��+&O���6XOIXUR�GH�+LGUyJHQR��+�6��\�HO�GLy[LGR�GH�D]XIUH��62����
8Q� HMHPSOR� HYLGHQWH�� HV� HO� UHVXOWDGR� GH� XQ� DQiOLVLV� GH� IO~RU� HQ� HO� DJXD�� UHDOL]DGR� HQ� XQ�
VRQGHR�JHRWpUPLFR�HQ�OD�LVOD�GH�7HUFHLUD��REWHQLHQGR�XQD�FDQWLGDG�GH������PJ�/��

�
� $XQTXH�HO� SUHVHQWH�HVWXGLR� VH�FHQWUD�HQ� OD� LVOD�GH�7HQHULIH�� DWHQGLHQGR�D� ORV�HVWXGLRV�
OOHYDGRV�D�FDER�SRU�*yPH]�6DQWRV���������KD\�TXH�GHVWDFDU�TXH�HQ�*UDQ�&DQDULD�DSDUHFHQ�
SLFRV�GH� IO~RU� �PD\RU�GH�����PJ�/��HQ�/D�$OGHD�GH�6DQ�1LFROiV�� HQWUH����� \�����PJ�/�HQ�
7HOGH��HQ�OD�LVOD�GH�(O�+LHUUR�QR�VH�VXSHUD�HO�OtPLWH�UHFRPHQGDGR��²HQ�HO�DxR�FRQVLGHUDGR�
GHO� HVWXGLR²�� LQGLFiQGRVH� QXPHURVDV� SREODFLRQHV� GH� 7HQHULIH� GRQGH� VH� VXSHUDQ�
DPSOLDPHQWH�OD�FDQWLGDG�GH�)O~RU�FRPR��,FRG�GH�ORV�9LQRV�R�%XHQDYLVWD�GHO�1RUWH��
�
�
5(68/7$'26��&21&/86,21(6�<�9Ë$6�'(�,19(67,*$&,Ï1�$%,(57$6�
�
� (Q�HO�FDVR�GH�$]RUHV�� OD�PHGLD�GH�OD�FRQFHQWUDFLyQ�GH�IO~RU�HQ�ORV�UHFXUVRV�KtGULFRV�GH��
%XUUD��5ROR�GRV�0RLQKRV�\�*DLWHLUR�HQ���DxRV���)LJXUD����HV�DOUHGHGRU�GH�����PJ�/��$�SHVDU�
GH�OD�JUDQ�YDULDFLyQ�HQ�%XUUD��HO�YDORU�PiV�DOWR�GHO�SHUFHQWLO�����IXH�REVHUYDGR�HQ�*DLWHLUR��
FRQ�����PJ�/��/D�]RQD�TXH�VXSHUy�FDVL�WRGR�HO�WLHPSR�GH�REVHUYDFLyQ��OD�FDQWLGDG�Pi[LPD�
GH�IO~RU�UHFRPHQGDGD�IXH�)UHFKDV��(O�SHUFHQWLO����HV�PX\�HOHYDGR������PJ�/���FRQ�YDORUHV�
GHQWUR�GHO� UDQJR�HQWUH�����PJ�/�KDVWD�����PJ�/�� OR�FXDO�VLJQLILFD�XQ�SDWUyQ� UHJXODU�GH�DOWR�
FRQWHQLGR�GH�IO~RU�HQ�HVWDV�DJXDV��
�
� (Q�HO�FDVR�GH�7HUFHLUD��$]RUHV���OD�VROXFLyQ�DGRSWDGD�HV�OD�PH]FOD�GH�DJXDV��3RU�XQ�ODGR��
OD�SURFHGHQWH�GH�ORV�QDFLHQWHV��²TXH�HV�OD�TXH�PD\RU�FDQWLGDG�GH�IOXRUXUR�WLHQH²��FRQ�HO�
DJXD�SURFHGHQWH�GH�SR]RV��FRQ�OR�TXH�VH�FRQVLJXH�UHGXFLU�OD�FDQWLGDG�ILQDO�SUHVHQWH��(Q�HO�
FDVR�FDQDULR�� ORV�QDFLHQWHV�QR�SUHVHQWDQ�FDQWLGDGHV�HOHYDGDV�GH�IO~RU��D�GLIHUHQFLD�GH� ODV�
JDOHUtDV��7DEOD�����
�

7DEOD� ��� 0HGLD� GHO� FRQWHQLGR� HQ� )OXRUXUR� �PJ�/�� HQ� ODV� DJXDV� GHO� PXQLFLSLR� GH� /D� *XDQFKD�
�7HQHULIH���GXUDQWH�HO�SHULRGR�FRPSUHQGLGR�HQWUH������\�������DGDSWDGR�GH�)HUQiQGH]�GH�&DOGDV�\�
+DUGLVVRQ���

([SORWDFLyQ�
VXEWHUUiQHD�

&RQWHQLGR�PHGLR�HQ�IO~RU�
�PJ�/��

9HUJDUD� �����
)XHQWH�3HGUR� �����
(O�)URQWyQ� �����
6DQWD�7HUHVD� �����
(O�3LQDOHWH� �����

�
� �

(Q�HO�FDVR�GH�&DQDULDV��HO�RULJHQ�GH�OD�FRQWDPLQDFLyQ�GH�ODV�H[SORWDFLRQHV�VXEWHUUiQHDV�
SRU�IO~RU��HV�GH�RULJHQ�QDWXUDO��&XVWRGLR�\�&DEUHUD���������6HJ~Q�HO�HVWXGLR�7(&12$*8$�
�������� GHO� *RELHUQR� GH� &DQDULDV�� OD� VREUHH[SORWDFLyQ� GHO� DFXtIHUR� SURYRFDGD� SRU� HO�
DXPHQWR�� WDQWR� GH� OD� SREODFLyQ� FRPR� GH� OD� GHPDQGD� GH� DJXD� SRU� SDUWH� GH� HVWD�� KD�
FRQWULEXLGR�H[WUDRUGLQDULDPHQWH�DO�HQULTXHFLPLHQWR�GH�ODV�DJXDV�HQ�VDOHV�PLQHUDOHV��(VWH�HV�
HO�FDVR�GH�ORV�SR]RV��TXH�DGHPiV�SXHGHQ�YHU�DXPHQWDGD�OD�FRQFHQWUDFLyQ�GH�IO~RU�HQ�VXV�
DJXDV�FRQ�IO~RU�GH�RULJHQ�PDULQR��\D�TXH�HVWH�HOHPHQWR�HVWi�SUHVHQWH�GH�IRUPD�QDWXUDO�HQ�HO�
DJXD�GH�PDU��*UDQ�SDUWH�GH� ORV�PXQLFLSLRV�GHO�QRUWH�GH� OD� � LVOD�GH�7HQHULIH�H[FHGH�HQ� OD�
FXDQWtD�GH� IO~RU�SHUPLWLGR��HQ�HO�DJXD�GH�DEDVWHFLPLHQWR� �7DEOD�����$XQTXH�QR�DSDUHFH�HO�
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PXQLFLSLR�GH�/D�/DJXQD��VHJXQGR�HQ�SREODFLyQ�GH� OD� LVOD�� UHFLHQWHPHQWH�VH�KDQ�UHSRUWDGR�
FRQWHQLGRV�HOHYDGRV�GH�IO~RU��GDGR�TXH�SDUWH�GHO�PXQLFLSLR�VH�DEDVWHFH��HQ�SDUWH��GH�DJXDV�
SURFHGHQWHV�GH�SREODFLRQHV�GHO�QRUWH�GH�OD�LVOD�LQGLFDGDV�HQ�OD�WDEOD����
�

7DEOD� ��� 0XQLFLSLRV� GH� 7HQHULIH� FRQ� DJXDV� FRQ� FRQWHQLGRV� HQ� IO~RU� !� ���� PJ�/�� �DGDSWDGR� GH�
+DUGLVVRQ�	�5H\HV���������

0XQLFLSLR� 1��]RQDV�GH�
DEDVWHFLPLHQWR�

)���PJ�/��

%XHQDYLVWD�GHO�1RUWH� �� �����
*DUDFKLFR� �� �����
/D�*XDQFKD� �� �����
,FRG�GH�ORV�9LQRV� �� �����
/D�0DWDQ]D� �� �����
6DQ�-XDQ�GH�OD�5DPEOD� �� �����
(O�6DX]DO� �� �����
(O�7DQTXH� �� �����
/D�9LFWRULD� �� �����

�
� /DV� VROXFLRQHV� SODQWHDGDV� SRU� GLYHUVDV� LQVWLWXFLRQHV�� D� GtD� GH� KR\�� QR� VRQ�
HFRQyPLFDPHQWH�YLDEOHV��GDGR�HO�FRVWH�TXH�VXSRQHQ�OD�LQVWDODFLyQ�GH�SODQWDV�GH�WUDWDPLHQWR�
FRQ� XQRV� FRVWH� HQHUJpWLFRV� LPSRUWDQWHV�� TXH� KDFHQ�� DGHPiV�� JHQHUDU� XQD� PD\RU�
GHSHQGHQFLD�GH�ORV�FRPEXVWLEOHV�IyVLOHV��/D�PH]FOD�GH�DJXDV�FDUJDGDV�GH�IO~RU�FRQ�DJXDV�
FRQ�PHQRU�FRQWHQLGR��GHSHQGH�GH�OD�GLVSRQLELOLGDG�GH�HVWDV�~OWLPDV��DGHPiV�OD�FDOLGDG�GHO�
FRQMXQWR�GH�OD�PH]FOD�VH�YH�PHUPDGD��
�
� /DV�~OWLPDV�LQYHVWLJDFLRQHV�HQ�WUDWDPLHQWR�GHO�DJXD�FRQ�IO~RU�FRQ�PLQHUDOHV�GH�OD�IDPLOLD�
GH�ODV�=HROLWDV�FRQ�RWURV�PDWHULDOHV��HVWiQ�JHQHUDQGR�JUDQGHV�H[SHFWDWLYDV�HQ�UHODFLyQ�D�OD�
HILFLHQFLD�HQ�ORV�WUDWDPLHQWRV��/RV�LQYHVWLJDGRUHV�GHO�&6,&��'tD]��3pUH]�3DULHQWH�\�*yPH]�
+RUWLJ�HOD��UHFLHQWHPHQWH��()(���������MXQWR�D�OD�8QLYHUVLGDG�GH�$GGLV�$EHED��(WLRStD���KDQ�
SDWHQWDGR� XQ�PDWHULDO� TXH� UHGXFH� ORV� QLYHOHV� GH� IO~RU� HQ� HO� DJXD�� EDVDGR� HQ� OD� HVWLOELWD�
�7DEOD�����/D�HVWLOELWD�SHUWHQHFH�DO�JUXSR�GH�ODV�]HROLWDV���
�
� /D�HVWLOELWD�HV�XQ� UHFXUVR�PLQHUDO�� DEXQGDQWH�HQ�(WLRStD��(Q�HO� FDVR�GH�&DQDULDV�� HVWH�
PLQHUDO�� YLQFXODGR�D� WHUUHQRV�YROFiQLFRV�� DSDUHFH�HQ�HO� EDUUDQFR�GH�$JDHWH�� HQ� OD� LVOD�GH�
*UDQ�&DQDULD��SHUR�QR�HQ�\DFLPLHQWRV��FRPR�SDUD�VHU�H[SORWDGR�GH�OD�PLVPD�PDQHUD�TXH�HO�
FDVR�(WtRSH��6DQWDPDUWD���������
��
� 'DGR� HO� YDORU� HVWUDWpJLFR� GHO� DJXD� \� VX� HVFDVH]�� VREUH� WRGR� HQ�&DQDULDV�� ORV� DXWRUHV�
FRQFOX\HQ� TXH� HV� QHFHVDULD� XQD� PD\RU� LQYHUVLyQ� H� LQWHQVLILFDFLyQ� HQ� ORV� HVWXGLRV�
UHODFLRQDGRV�FRQ�HO�IO~RU�HQ�HO�DJXD��3RU�XQ�ODGR��GHVGH�OD�SDUWH�KLGURJHROyJLFD��KDEUtD�TXH�
LGHQWLILFDU� ODV�SRVLEOHV�H[SORWDFLRQHV�TXH�SXHGDQ�HVWDU�DIHFWDGDV�SRU� OD�DSDULFLyQ�GH�HVWH�
HOHPHQWR�\�VX�HYROXFLyQ�HQ�HO�WLHPSR��3RU�RWUR�ODGR��FRQYLHQH�HVWXGLDU�ORV�HIHFWRV�GHO�IO~RU�
HQ� ODV� SREODFLRQHV� DIHFWDGDV�� SULQFLSDOPHQWH� HQ� ORV� UDQJRV� GH� HGDGHV� PiV� YXOQHUDEOHV��
)LQDOPHQWH� VH� UHFRPLHQGD� DEULU� QXHYDV� OtQHDV� GH� LQYHVWLJDFLyQ� HQ� PDWHULDOHV�� ILOWURV� \�
SURFHVRV�LQGXVWULDOHV�HILFLHQWHV�\�VRVWHQLEOHV�TXH�SXHGDQ�UHGXFLU�ORV�FRQWHQLGRV�HQ�IO~RU�GHO�
DJXD�GH�DEDVWR�D�SUHFLRV�FRPSHWLWLYRV��
�
�
�
�
�
�
�
�



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

����
 

� 7DEOD����$OJXQRV�VLVWHPDV�GH�WUDWDPLHQWR�SDUD�DJXDV�FRQ�FRQWHQLGR�HOHYDGR�HQ�IO~RU��DGDSWDGR�GH�
+HUQiQGH]��������+HLGZHLOOHU��������6ROVRQD���������

0pWRGR�GH�HOLPLQDFLyQ� 9HQWDMDV� 'HVYHQWDMDV� &RVWHV�GH�
LQYHUVLyQ�

3UHFLSLWDFLyQ� � � �
6XOIDWR�GH�DO~PLQD� 3URFHVR�

HVWDEOHFLGR�
6H�SURGXFH�IDQJR�GH�
SURFHVR���
(O�DJXD�WUDWDGD�HV�
iFLGD�\�FRQ�UHVLGXRV�
GH�$O�

0HGLR�DOWR�

+LGUy[LGR�GH�FDO� 3URFHVR�
HVWDEOHFLGR�

6H�SURGXFH�IDQJR�GH�
SURFHVR���
(O� DJXD� WUDWDGD� HV�
DOFDOLQD�\�FD~VWLFD�

0HGLR�DOWR�

$GVRUFLyQ�,QWHUFDPELR�
LyQLFR�

� � �

&DUEyQ�DFWLYR� � *UDQGHV�FDPELRV�GH�
S+�DQWHV��
\�GHVSXpV�GHO�
WUDWDPLHQWR��
0XFKDV�LQWHUIHUHQFLDV�

$OWR�

&DUEyQ�YHJHWDO� 'LVSRQLELOLGDG�ORFDO� 5HTXLHUH�HQMXDJXH�FRQ��
KLGUy[LGR�SRWiVLFR�

%DMR�0HGLR�

=HROLWDV� 1R�HVSHFtILFR� 3RFD�FDSDFLGDG� $OWR�
(VWLOELWD� 6LPSOH�VLQ�FRQVXPR�

GH�UHFXUVRV�
HQHUJpWLFRV�

'HSHQGH�GH�OD�
GLVSRQLELOLGDG�GHO�
PDWHULDO�

%DMR�0HGLR�

$O~PLQD�DFWLYDGD� (ILFD]�\�SURFHVR��
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