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8QD� GH� ODV� HVWUDWHJLD� SDUD� UHGXFLU� ODV� HPLVLRQHV� GH� HIHFWR� LQYHUQDGHUR� HQ� HO3HU��� HV� WRPDU� YHQWDMD� GHO� UHFXUVR� ELRPDVD�� HVSHFLILFDPHQWH� GH� ORV� UHVLGXRVLQGXVWULDOHV�GHO�VHFWRU�D]XFDUHUR��FRPR�HO�EDJD]R�\�HO�EDUERMR��KRMDV�\�FRJROORGH�FDxD�GH�D]�FDU���/D�LQYHVWLJDFLzQ�GHPXHVWUD�GRV�SXQWRV�LPSRUWDQWHV��TXH�ODTXHPD�GH� ORV� FDPSRV�GH� FDxD� SDUD� IDFLOLWDU� OD� FRVHFKD�� HV� XQD� DFWLYLGDG� FRQHIHFWRV� QHJDWLYRV� SDUD� OD� UHJLzQ�� \� OD� SRWHQFLDOLGDG� GH� SURGXFLU� KLGUzJHQR� DSDUWLU� GHO� EDUERMR�� FRQ� FRQVHFXHQFLDV� DPELHQWDOHV� \� VRFLDOHV� SRVLWLYDV�8QDFDPELR�HQ�OD�JHVWLzQ�GH�ORV�FXOWLYRV��SXHGH�SHUPLWLU�D�WUDYqV�GH�OD�FRVHFKD�HQYHUGH� �VLQ�TXHPD���REWHQHU�EHQHILFLRV� VRFLDOHV� �QXHYRV�SXHVWRV�GH� WUDEDMR��\HFRQzPLFRV��VL�WHQHPRV�HQ�FRQVLGHUDFLzQ�TXH�OD�FRVHFKD�HQ�YHUGH�VLJQLILFD�XQLQFUHPHQWR�HQ�HO�FRQWHQLGR�GH�VDFDUR]D�\�PHQRV�SUHVHQFLD�GH�PDWHULD�H[WUDxDHQ�OD�FDxD�TXH�OOHJD�D�ORV�LQJHQLRV��6L�ELHQ�OD�WHFQRORJuD�GH�OD�PHFDQL]DFLzQ�SRUXQ� ODGR� SUHVHQWD� PD\RUHV� uQGLFHV� GH� HILFLHQFLD�� SRU� RWUR� ODGR� DJUDYDUuD� HOSUREOHPD� GH� OD� FRPSDFWDFLzQ� \� UHGXFFLzQ� GH� OD� SRURVLGDG� GH� ORV� VXHORV�(VWXGLRV� UHDOL]DGRV� SRU� RUJDQLVPRV� HXURSHRV� \� DPHULFDQRV�� FRQFOX\HQ� TXHSURGXFLU�KLGUzJHQR�GH�UHVLXGRV�ELRPjVLFRV��HV�OD�DOWHUQDWLYD�PjV�DGHFXDGD�SDUDORV�SDuVHV�HQ�YuDV�GH�GHVDUUROOR��(VWR�UHILXHU]D��OD�LQWHJUDFLzQ�GH�XQ�VLVWHPD�GHJDVLILFDFLzQ�IXHO�FHOO�HQ�ORV�LQJHQLRV��XWLOL]DQGR�HO�EDUERMR�FRPR�PDWHULD�SULPD�SDUD�� UHSRWHQFLDU�HO�VLVWHPD�HQHUJqWLFR�H[LVWHQWH�\� OD�SRVLELOLGDG�GH�YHQGHU� ODHQHUJuD�HOqFWULFD�DGLFLRQDO�D�OD�UHG�QDFLRQDO��9HQGHU�HQHUJuD�HOqFWULFD�VRVWHQLEOHDO� VLWHPD� UHJLRQDO� HV� UHGXFLU� ODV� HPLVLRQHV� GH� &2� �� SRUTXH� VH� VXEVWLWX\H� HOXWLOL]R� GH� FRPEXVWLEOH� IzVLO� HQ� VX� JHQHUDFLzQ�� <� GH� DFXHUGR� DO� 3URWRFROR� GH.\RWR�� HVWH� DKRUUR� SHUPLWLUuD� FRPHUFLDOL]DU� HO� &2� DKRUUDGR� D� WUDYqV� GHO0HFDQLVPR�GH�'HVDUUROR�/LPSLR��0'/���/D�SURGXFFLzQ�GH�KLGUzJHQR�GHO�EDUERMRGH�FDxD�GH�D]�FDU��UHSUHVHQWD�SDUD�HO��3HU��\��WRGRV�ORV�SDuVHV�FXOWLYDGRUHV�GHFDxD��OD�RSRUWXQLGDG�UHDO�KDFLD�XQD�HYROXFLzQ�HQHUJqWLFD�VRVWHQLEOH�
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&DSuWXOR�,��6HFWRU�HQHUJqWLFR�DPELHQWDO�3HUXDQR
���� (QHUJLD�SULPDULD� ����� (QHUJLD�VHFRQGDULD ����� %DODQFH�(QHUJqWLFR�1DFLRQDO ����� (PLVLzQ�GH�JDVHV�FRQWDPLQDQWHV ������� (PLVLRQHV�GH�GLz[LGR�GH�FDUERQR��&2�� ������� (PLVLRQHV�GH�PRQz[LGR�GH�FDUERQR��&2� ������� (PLVLRQHV�GH�PHWDQR��&+�� ������� (PLVLRQHV�GH��z[LGR�GH�QLWUzJHQR��12[� ������� (PLVLRQHV�GH�z[LGR�GH�D]XIUH��62[� ������� (PLVLRQHV�GH�SDUWuFXODV ����� 3HUVSHFWLYDV�GHO�XWLOL]R�GH�JDV�QDWXUDO ����� (QHUJuDV�UHQRYDEOHV�HQ�HO�EDODQFH�HQHUJqWLFR�QDFLRQDO ������� (QHUJuD�JHRWqUPLFD ������� (QHUJuD�VRODU ������� (QHUJuD�HzOLFD �������� %LRPDVD ������ 2EMHWLYR�GH�OD�LQYHVWLJDFLzQ �������� 0HWRGRORJLD�GH�OD�LQYHVWLJDFLzQ ��
&DSuWXOR�,,��$JULFXOWXUD�±�%LRPDVD�\�&DPELR�FOLPDWLFR
���� ,QWURGXFFLzQ ������ ,PSDFWR�GH�OD�DJULFXOWXUD�HQ�HO�FDPELR�FOLPjWLFR �������� *DVHV�GH�HIHFWR�LQYHUQDGHUR�JHQHUDGRV�HQ�HO�VHFWRU�DJUuFROD ������ ,PSDFWR�GHO�FDPELR�FOLPjWLFR�HQ�OD�DJULFXOWXUD ��
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������ 3UREDEOHV�HIHFWRV�QHJDWLYRV �������� 3UREDEOHV�HIHFWRV�SRVLWLYRV �������� (TXLOLEUDQGR�ORV�IDFWRUHV ������ 2SFLRQHV�D�WHQHU�HQ�FXHQWD ������ %LRPDVD �������� )XHQWHV�GH�ELRPDVD �������� 'LVWULEXFLzQ�PXQGLDO�GH�ELRPDVD �������� %LRPDVD�\�DPELHQWH ������ 7HFQRORJuD�HQHUJqWLFD�SDUD�HO�XWLOL]R�GH�OD�ELRPDV �������� 3URFHVRV�GH�WUDQVIRUPDFLzQ�HQHUJqWLFD�GH�OD�ELRPDVD ��������� 3URFHVRV�GH�FRQYHUVLzQ�ELRTXuPLFRV ��������� 3URFHVRV�GH�FRQYHUVLzQ�WHUPRTXuPLFRV� ��
&DSuWXOR�,,,��&DxD�GH�D]�FDU��GHVDUUROOR�H�LPSDFWR�UHJLRQDO
������ 3URGXFFLzQ�GH�FDxD�GH�D]�FDU�HQ�3HU� �������� ,PSRUWDQFLD�GHO�VHFWRU�D]XFDUHUR�HQ�OD�HFRQRPuD�UHJLRQDO�3HUXDQD ������ &DxD�GH�D]�FDU��FDUDFWHUuVWLFDV�\�VX�LPSDFWR�HQ�ODV�UHJLRQHV ������ 5HVLGXRV�GH�OD�LQGXVWULD�GHO�D]�FDU �������� ,PSDFWR�GHO�FXOWLYR�GH�FDxD�GH�D]�FDU �������� ,PSDFWR�GHO�SURFHVR�GH�SURGXFFLzQ�GH�D]�FDU ������ (PLVLzQ�GH�JDVHV�GH�ORV�LQJHQLRV�D]XFDUHURV ������ (PLVLzQ�GH�JDVHV�HQ�OD�HWDSD�DJUuFROD�GH�OD�FDxD�GH�D]�FDU ��
&DSLWXOR�,9��%DUERMR�GH�FDxD�GH�D]�FDU
���� 3HUVSHFWLYDV�HQHUJqWLFDV�GH�ORV�UHVLGXRV�GH�OD�FDxD�GH�D]�FDU ������ ,PSRUWDQFLD�GHO�EDUERMR�HQ�HO�FDPELR�FOLPjWLFR ������ &DUDFWHUuVWLFDV�IXQGDPHQWDOHV�GHO�EDUERMR�GH�FDxD �������� &DUDFWHUuVWLFDV�HQHUJqWLFDV�GHO�EDUERMR ������ ,PSDFWR�GH�OD�TXHPD�GHO�EDUERMR�HQ�HO�FLFOR�DJUuFROD �������� ,PSDFWR�GH�OD�TXHPD�HQ�OD�GHJUDGDFLzQ�GH�VXHORV ������ 0qWRGRV�GH�REWHQFLzQ�GHO�EDUERMR �������� 0qWRGR�GH�FRVHFKD�PDQXDO �������� 0qWRGR�GH�FRVHFKD�PHFDQL]DGD ������ ,PSDFWR�VRFLDO�SRU�XWLOL]R�GHO�EDUERMR ������ $OWHUQDWLYDV�HQHUJqWLFDV�GH�XWLOL]R�GHO�EDUERMR ������ &RVWRV�\�EHQHILFLRV�HFRQzPLFRV�GH�OD�FRVHFKD�HQ�YHUGH ������ &RVWRV�\�EHQHILFLRV�DPELHQWDOHV�GH�OD�FRVHFKD�HQ�YHUGH ������� &RVWRV�\�EHQHILFLRV�VRFLDOHV�GH�OD�FRVHFKD�HQ�YHUGH ��
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����� +DFLD�XQ�IXWXUR�EDVDGR�HQ�OD�FRVHFKD�PHFDQL]DGDGH�OD�FDxD��HV�FRQYHQLHQWH" ��������� 7LSRV�GH�PjTXLQDV�FRVHFKDGRUDV ��������� 6LVWHPDV�GH�PDQHMR�GH�OD�FDxD�GH�D]�FDU ��������� (VFHQDULRV�IXWXURV�GH�UHQGLPLHQWR�\�FRVWRV�GH�ODV�ODERUHVGHO�PDQHMR�GH�FDxD ������� (VWUDWHJLDV�JORFDOHV�GHO�VHFWRU�D]XFDUHUR�3HUXDQR
HQ�EXVFD�GH�XQ�GHVDUUROOR�VRVWHQLEOH ��

&DSuWXOR�9��+LGUzJHQR��HQHUJuD�GHO�IXWXUR
���� /D�FRQYHUVLzQ�IXWXUD�GH�OD�HQHUJuD�GHEH�VHU�VRVWHQEOH ������ &ULWHULR�GH�VHOHFFLzQ�SDUD�OD�FRQYHUVLzQ�GH�HQHUJuD �������� (V�HO�XWLOL]R�GHO�JDV�QDWXUDO�XQ�SULPHU�SDVR�KDFLDXQD�QXHYD�HFRQRPuD�HQHUJqWLFD" �������� +LGUzJHQR�UHQRYDEOH��XQ�VLVWHPD�HQHUJqWLFR�VRVWHQLEOH ������ 6LVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR �������� 6LVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR ���������� 6WHDP�UHIRUPLQJ ���������� (OHFWUzOLVLV ���������� *DVLILFDFLzQ�GH�ELRPDVD ���������� )HUPHQWDFLzQ�DQDHUzELFD�GH�ELRPDVD ���������� )RWRSURGXFFLzQ�GH�KLGUzJHQR ������ 6HOHFFLzQ�GHO�VLVWHPD�GH�SURGXFFLzQ�GH�KLGUzJHQR ��
&DSuWXOR�9,��3URGXFFLzQ�GH�KLGUzJHQR�GH�EDUERMR�GH�FDxD�GH�D]�FDU
���� %LRPDVD��RSRUWXQLGDG�SDUD�SDuVHV�HQ�YuDV�GH�GHVDUUROOR ������ 2EWHQFLzQ�GH�HQHUJuD�D�SDUWLU�GH�ELRPDVD�FDxHUD ������� *DVLILFDFLzQ�GH�ELRPDVD�FDxHUD��EDUERMR ��������� *DVLILFDFLzQ��FRQFHSWR�\�VLVWHPDV ����������� 7LSRV�GH�JDVLILFDGRUHV ������� (O�SURFHVR�GH�JDVLILFDFLzQ�GHO�EDUERMR ��������� *DVLILFDFLzQ�D�FDORU�LQGLUHFWR�GHO�EDUERMR ��������� 6HOHFFLzQ�GHO�DJHQWH�R[LGDQWH ��������� &jOFXOR�GH�OD�SURGXFFLzQ�GH�KLGUzJHQR�GH�EDUERMR ����������� 8WLOL]R�GHO�KLGUzJHQR�H�VLVWHPDV�GH�SLODV�GH�FRPEXVWLEOH ����������� (VTXHPD�IXQGDPHQWDO�GH�OD�SODQWD�GH�SURGXFFLzQ�GHHQHUJuD�HOqFWULFD�D�SDUWLU�GHO�EDUERMR ���
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������ 3URSXHVWD�GH�SODQWD�HQHUJqWLFD�SDUD�OD�(PSUHVD&DVD�*UDQGH�HQ�3HU� ����������� 9HQWDMDV�\�GHVYHQWDMDV�GHO�VLVWHPD�SURSXHVWR ��������� &RQVLGHUDFLRQHV�HFRQzPLFDV�HVWLPDGDV ���
&DSuWXOR�9,,��(O�VHFWRU�D]XFDUHUR�3HUXDQR�\�HO�3URWRFROR�GH�.\RWR
���� ,QWURGXFFLzQ ��������� (O�0HFDQLVPR�GH�'HVDUUROOR�/LPSLR��0'/� ������� (O�SDSHO�GH�OD�FDxD�GH�D]�FDU�HQ�HO�0'/ ��������� 2SRUWXQLGDGHV�SDUD�ODV�HPSUHVDV�ORFDOHV ��������� 7HQGHQFLDV�ORFDOHV�\�RSFLRQHV�KDFLD�HO�0'/ ��������� 3DUWLFLSDFLzQ�GHO�KLGUzJHQR�SURGXFLGR�GH�EDUERMR�HQ�HO3ODQ�1DFLRQDO�GH�5HGXFFLzQ�GH�&2� HQ�3HU� ���
&DSuWXOR�9,,,��&RQFOXVLRQHV ���
%LEOLRJUDIuD ���
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)LJ������(VFHQDULR�GH�FRVHFKD�FRQ�FDxD�TXHPDGD ��
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)LJ������6XEVWLWXLU�D�IXWXUR�HQ�XQ������VLVWHPDV�GH�LUULJDFLzQ ��
)LJ������(VWUDWHJLDV�\�DFFLRQHV�SDUD�UHGXFLU�HO�&2� HQ�OD�DWPzVIHUD ��
)LJ������7HQGHQFLDV�GH�VLVWHPDV�GH�SURGXFFLzQ�GH�HQHUJuD ��
)LJ������/D�WUDQVLFLzQ�GHO�VLVWHPD�HQHUJqWLFR�JOREDO ��
)LJ������(YROXFLzQ�GHO�uQGLFH�KLGUzJHQR�FDUERQR�GH�ODV
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)LJ������(OHFWUzOLVLV�GHO�DJXD ��
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)LJ������*DVLILFDGRUHV�GH�OHFKR�ILMR ���
)LJ������*DVLILFDGRUHV�GH�OHFKR�VXVSHQGLGR ���
)LJ������*DVLILFDGRU�D�OHFKR�IOXuGR ���
)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�EDMR

SRGHU�FDORUuILFR��������0-�P�� ���
)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�SRGHU

FDORUuILFR�PHGLR�������0-�P�� ���
)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�DOWR

SRGHU�FDORUuILFR��������0-�P�� ���
)LJ������(VTXHPD�JHQHUDO�GH�JDVLILFDFLzQ�FRQ�FDORU�LQGLUHFWR ���
)LJ������&DQWLGDG�WHzULFD�GH�KLGUzJHQR�\�HQHUJuD�HOqFWULFD

HTXLYDOHQWH�SURGXFLEOH�FRQ�EDUERMR ���
)LJ������(VTXHPD�EjVLFR�GH�SURGXFFLzQ�GH�KLGUzJHQR�GH�EDUERMR ���
)LJ������)OXMR�FXDQWLWDWLYR�GH�OD�SODQWD�&DVD�*UDQGH ���
)LJ������(VTXHPD�GH�SODQWD�HQHUJqWLFD�SURSXHVWD�SDUD�&DVD�*UDQGH ���
)LJ������&XOWLYR�GH�FDxD�GH�D]�FDU�D�QLYHO�PXQGLDO ���
)LJ������6XSHUILFLH�FRVHFKDGD�GH�FDxD�VHJ�Q�SURFHGHQFLD�HQ�HO����� ���
)LJ������3URGXFFLzQ�GH�HQHUJuD�HOqFWULFD�HQ�EDVH�D�HQHUJuD

KLGUjXOLFD�\�WqUPLFD��SHWUzOHR��\�OD�SRVLELOLGDG�GH
VXEVWLWXFLzQ�FRQ�HQHUJuD�D�SDUWLU�GH�FDxD�GH�D]�FDU ���

)LJ������([SHFWDWLYDV�GH�DKRUUR�GH�&2� �*J��HQ�VHFWRUHV�SURGXFWLYRV ���
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,1',&(�'(�7$%/$6
7DEOD ����3URGXFFLzQ�GH�HQHUJLD�SULPDULD �7DEOD� ����3URGXFFLzQ�GH�HQHUJLD�VHFRQGDULD �
7DEOD� ����&RQVXPR�ILQDO�GH�HQHUJuD�SRU�IXHQWHV �
7DEOD� ���%DODQFH�HQHUJqWLFR�FRQVROLGDGR�GHO�6LVWHPD

1DFLRQDO�3HUXDQR������� ��
7DEOD� ����%LRPDVD�HQ�HO�VLVWHPD�HQHUJqWLFR�PXQGLDO ��
7DEOD� ����&DSDFLGDGHV�GH�ODV�HPSUHVDV�D]XFDUHUDV�3HUXDQDV ��
7DEOD� ����(PLVLzQ�GH�&2� HQ�HO�LQJHQLR�D]XFDUHUR ��
7DEOD� ����(PLVLzQ�GH�JDVHV�SRU�XWLOL]R�GHO�EDJD]R�\�FRPEXVWLEOH�IzVLO ��
7DEOD ����(PLVLzQ�GH�JDVHV�SRU�OD�TXHPD�GHO�EDUERMR ��
7DEOD� �����$QjOLVLV�SUz[LPR�GHO�EDUERMR�\�EDJD]R ��
7DEOD� �����$QjOLVLV��OWLPR�GHO�EDUERMR�\�EDJD]R ��
7DEOD� �����&RVHFKD�\�SRVW�FRVHFKD�GHO�EDUERMR ��
7DEOD�� �����&RVWRV�HVWLPDGRV�GH�FRVHFKD�HQ�YHUGH

SRU�+D�DxR������� ��
7DEOD� ����&RPSDUDFLzQ�GH�OD�JHQHUDFLzQ�GH�HOHFWULFLGDG

D�SDUWLU�GH�ELRPDVD�FDxHUD�\�SHWUzOHR�EXQNHU ��
7DEOD� ����5HQGLPLHQWR�\�FRVWRV�GH�VLVWHPDV�GH�PDQHMR�GH

FDxD�GH�D]�FDU ��
7DEOD�� �����0DWHULD�H[WUDxD�\�VDFDUR]D�VHJ�Q�WLSR�GH�FRVHFKD ��
7DEOD�� �����&RVWRV�GH�SURGXFFLzQ�GH�KLGUzJHQR�F�V�VHFXHVWUR�GH�&2� ��
7DEOD�� �����&RPSDUDFLzQ�GH�VLVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR ��
7DEOD�� �����&RPSRVLFLzQ�ILQDO�GHO�JDV��VHJ�Q�WLSR�GH�R[LGDQWH ���
7DEOD�� �����&DUDFWHUuVWLFDV�IXQGDPHQWDOHV�GH�ODV�SLODV�GH�FRPEXVWLEOH ���
7DEOD�� �����'DWRV�HQHUJqWLFRV�GH�OD�SODQWD�&DVD�*UDQGH��3HU�� ���
7DEOD�� �����3RUWDIROLR�SUHOLPLQDU�GH�SUR\HFWRV�SDUD�HO�&'0 ���
7DEOD�� ����&DQWLGDG�GH�&2��HYLWDGD�VXEVWLWX\HQGR�FRPEXVWLEOH

IzVLO�SRU�KLGUzJHQR�SURGXFLGR�GH�EDUERMR ���
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,1752'8&&,Ñ1
(O�SURFHVR�QDWXUDO�GHO�HIHFWR�LQYHUQDGHUR�KD�FUHFLGR�GHELGR�D�OD HPLVLzQ GH�JDVHV
SURYHQLHQWHV� � GH� DFWLYLGDGHV� KXPDQDV�� WDOHV� FRPR� HO� FRQVXPR� GH� PD\RUHV
FDQWLGDGHV� GH� FRPEXVWLEOH� IzVLOHV� \� HO� DEDQGRQR� GH� UHVLGXRV� VLQ� WUDWDPLHQWRV
HVSHFuILFRV� SUHYLRV�� (O� *UXSR� ,QWHUJXEHUQDPHQWDO� GH� ([SHUWRV� HQ� &DPELRV
&OLPjWLFRV �,3&&��KD�FRQFOXLGR�TXH�HO�DXPHQWR�GH�ODV�FRQFHQWUDFLRQHV�GH�JDVHV�GH
HIHFWR�LQYHUQDGHUR��VRQ�OD�FDXVD�GHO�DXPHQWR�GH�OD�WHPSHUDWXUD�VREUH�OD�VXSHUILFLH
GH�OD�WLHUUD��(VWD�FRQFOXVLyQ�SXHGH�OOHJDU�D�H[WUHPRV�PjV�FUuWLFRV��HQ�YLVWD�GH�XQ
XQD�GUjVWLFD�GHPDQGD�HQHUJqWLFD�TXH�VH�SUHYHH�GH�SDUWH�GH�ORV�3DuVHV�HQ�9uDV�GH
'HVDUUROOR��39'��
6LHQGR� HO� 3HU�� XQ� SDuV� FRQVLGHUDGR� HQ� HO� JUXSR� GH� 39'�� HV� QHFHVDULR� PLUDU
GHWHQLGDPHQWH�QXHVWUD�UHDOLGDG�\�ORV�SRWHQFLDOHV�FRQ�ORV�TXH�FXHQWD�GH�PDQHUD
TXH�VH�SXHGDQ�WRPDU�PHGLGDV�QHFHVDULDV�SDUD�DIURQWDU�GHFLGLGDPHQWH�QXHVWUR
URO�HQ�OD�OXFKD�SRU�XQ�PXQGR�VRVWHQLEOH��8QD�PDQHUD�GH�SRGHU�UHGXFLU�QXHVWUDV
HPLVLRQHV� FRQWDPLQDQWHV�� HV� WRPDQGR� YHQWDMD� GH� ODV� IXHQWHV� HQHUJqWLFDV
UHQRYDEOHV�FRQ�ODV�TXH�FXHQWD�HO�SDuV��JUDFLDV�D�VX�SRVLFLzQ�JHRJUjILFD�\�D� ODV
FRQGLFLRQHV� FOLPjWLFDV�� \� GH� ORV� UHVLGXRV� TXH� VH� JHQHUDQ� HQ� ORV� VHFWRUHV
LQGXVWULDOHV�� SDUD� SURGXFLU� HQHUJuD�� VXEVWLWX\HQGR� HO� XVR� GH� FRPEXVWLEOHV
IzVLOHV�
(O�3HU~�HV�XQ�SDtV�DJUtFROD��\�XQD�GH�ODV�SULQFLSDOHV�DFWLYLGDGHV�GH�OD� LQGXVWULD
3HUXDQD�HV�HO�FXOWLYR�\�SURFHVR�GH�OD�FDxD�GH�D]~FDU��FXOWLYR�TXH�QR�VROR�SURYHH
D]~FDU�VLQR�WDPELpQ�HQHUJtD��/D�LQGXVWULD�GH�OD�FDxD�GH�D]~FDU�JHQHUD�FDGD�DxR
JUDQGHV�FDQWLGDGHV�GH�EDJD]R��ILEUD�GH�OD�FDxD���TXH�VH�XWLOL]DQ�SDUD�DOLPHQWDU
ORV� FDOGHURV� GH� ORV� LQJHQLRV� SDUD� JHQHUDU� YDSRU� GH� SURFHVR� \� HOHFWULFLGDG
�WtSLFDPHQWH�HQ�FLFORV�WpUPLFRV�GH�EDMD�HILFLHQFLD�
(O� EDJD]R� HV� UHFRQRFLGR� FRPR� XQ� FRPEXVWLEOH� UHQRYDEOH�� TXH� SXHGH� VHU
XWLOL]DGR� SDUD� SURGXFLU� FDQWLGDGHV� VLJQLILFDQWHV� GH� HOHFWULFLGDG� DGLFLRQDO�� SHUR
H[LVWH�DGHPiV�RWUR�FRPEXVWLEOH�ELRPjVLFR�WtSLFR�GH�OD�FXOWLYDFLyQ�GH�OD�FDxD�GH
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D]~FDU�� OODPDGR� EDUERMR� �FRJROOR�� KRMDV� GH� FDxD� YHUGHV� \� VHFDV�� TXH� VRQ
TXHPDGDV� DQWHV� \� GHVSXpV� GH� OD� FRVHFKD�� (O� EDUERMR� RIUHFH� XQD� DOWHUQDWLYD
VRVWHQLEOH� FRPR� FRPEXVWLEOH� SRU� VX� LPSRUWDQWH� FRQWHQLGR� HQHUJpWLFR� \� VX
SUHVHQFLD�QDWXUDO�HQ�HO�FUHFLPLHQWR�GH�OD�FDxD��\�VLQ�QHFHVLGDG�GH�GHVWLQDU�RWUDV
iUHDV� GH� FXOWLYR� SDUD� VX� REWHQFLyQ�� (O� EDUERMR� HQ� VX� FRQGLFLyQ� GH� ELRPDVD
UHVLGXDO�� RIUHFH� OD� DOWHUQDWLYD� GH� VHU� XWLOL]DGD� FRPR� FRPEXVWLEOH� HQ� VLVWHPDV
HQHUJpWLFRV� VRVWHQLEOHV�SDUD�SURGXFLU� QXHYRV�YHFWRUHV�GH� HQHUJtD�� FRPR� HV� HO
FDVR�GHO�KLGUyJHQR�
¢3RUTXp� KLGUyJHQR"�� 3RU� TXH� HO� KLGUyJHQR� FRPR� FRPEXVWLEOH� SXHGH� FDPELDU
IXQGDPHQWDOPHQWH�QXHVWUD�UHODFLyQ�FRQ�HO�PHGLR�DPELHQWH��&RQVLGHUDGR� FRPR
XQ� YHFWRU� HQHUJpWLFR� LGHDO�� HO� KLGUyJHQR� MXJDUi� XQ� SDSHO� LPSRUWDQWH� HQ� HO
GHVDUUROOR�GH�QXHYDV�LQIUDHVWUXFWXUDV�HQHUJpWLFDV�GHVFHQWUDOL]DGDV��SURYH\HQGR
HQHUJtD�D� ORV�VHFWRUHV�� WUDQVSRUWH�� UHVLGHQFLDOHV��FRPHUFLDOHV�H� LQGXVWULDOHV��(O
KLGUyJHQR�WLHQH�PXFKDV�YHQWDMDV�HQ�UHODFLyQ�D�RWURV�FRPEXVWLEOHV��SDUD�HOOR�HV
LPSRUWDQWH� HQWHQGHU� ODV� OLPLWDFLRQHV� GH� ORV� FRPEXVWLEOHV� GH� ORV� FXDOHV
GHSHQGHPRV�KR\�HQ�GtD��HV�DVt�TXH�ORV�FRPEXVWLEOHV�FRQYHQFLRQDOHV�EDVDGRV�HQ
HO�SHWUyOHR�FRQWLHQHQ�FDUERQR��TXH�DO�VHU�TXHPDGR�\�XQLUVH�DO�R[tJHQR�GHO�DLUH
IRUPDQ� GLy[LGR� GH� FDUERQR�� TXH� HV� HO� SULQFLSDO� JDV� TXH� SURGXFH� HO
FDOHQWDPLHQWR� JOREDO�� +R\� HQ� GtD�� HO� KLGUyJHQR� HV� SURGXFLGR� SRU� ³GHV�
FDUERQL]DFLyQ´�GH�FRPEXVWLEOHV� IyVLOHV��'HELGR�D�TXH�SXHGH� VHU�SURGXFLGR�SRU
YDULRV� PpWRGRV�� VH� SXHGH� DGDSWDU� IiFLOPHQWH� D� OD� HFRQRPtD� GH� GLIHUHQWHV
SDtVHV��DXQTXH�HO�SURFHVR�GH�FRQYHUVLyQ�D�XQD�HFRQRPtD�EDVDGD�HQ�KLGUyJHQR
HV�FRPSOHMD��ORV�EHQHILFLRV�DPELHQWDOHV�SHVDUiQ�PiV�TXH�ORV�FRVWRV�
,QWHJUDU� OD� SRWHQFLDOLGDG� GH� YHUGDGHURV� UHFXUVRV� UHQRYDEOHV� GH� ORV� SDtVHV� HQ
YtDV�GH�GHVDUUROOR�D�ODV�QXHYDV�WHFQRORJtDV�GH�DTXHOORV�SDtVHV�GHVDUUROODGRV��HV
OD�PHMRU�DOWHUQDWLYD�KDFLD�XQ�EHQHILFLR�DPELHQWDO�JOREDO��\�OD�RSRUWXQLGDG�KDFLD
HO�GHVDUUROOR�VRVWHQLEOH�SDUD�ORV�PHQRV�IDYRUHFLGRV�
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������(QHUJtD�SULPDULD
(Q�HO�DxR�������OD�SURGXFFLyQ�GH�HQHUJtD�SULPDULD�IXH�������� 7-�LQIHULRU�HQ
������ UHVSHFWR� DO� DxR� ������ (VWH� GHVFHQVR� VH� GHELy� SULQFLSDOPHQWH� D� XQD
FRQVLGHUDEOH� GLVPLQXFLyQ� HQ� ORV� QLYHOHV� GH� SURGXFFLyQ� GH� SHWUyOHR� FUXGR�
PDQLIHVWDGR� SRU� XQ� PHQRU� UHQGLPLHQWR� HQ� ORV� SR]RV� GH� RSHUDFLyQ�� /D
SURGXFFLyQ�GH�JDV�QDWXUDO�VLJXH�HQ�DXPHQWR�UHVSHFWR�DO�DxR�DQWHULRU��GHELGR
D�TXH�HQ�$JXD\WtD�\�7DODUD�VH�KD�LQFUHPHQWDGR�OD�SURGXFFLyQ�GH�HVWH�UHFXUVR�
(Q� OD� HVWUXFWXUD� GH� SURGXFFLyQ� GH� HQHUJtD� SULPDULD� ORV� KLGURFDUEXURV
FRQWLQXDURQ�SUHYDOHFLHQGR� FRPR� OD�SULQFLSDO� IXHQWH�GH�HQHUJtD� SULPDULD� ����
/D�SURGXFFLyQ�GH� HQHUJtD� FRPHUFLDO� �FRQIRUPDGD� SRU� WRGDV� DTXHOODV� IXHQWHV
GH�HQHUJtD�VXVFHSWLEOHV�D�VHU�IiFLOPHQWH�FRPSUDGDV�R�YHQGLGDV�HQ�XQ�PHUFDGR
GH�HQHUJpWLFRV��UHSUHVHQWy�HO�������GHO�WRWDO��9HU�WDEOD���

������(QHUJtD�VHFXQGDULD
/D�SURGXFFLyQ�GH�HQHUJtD�VHFXQGDULD�GXUDQWH�HO�DxR������IXH�GH���������7-�
FRPR� VH� PXHVWUD� HQ� OD� WDEOD� ��� (Q� OD� HVWUXFWXUD� GH� OD� PLVPD� FRQWLQ~DQ
SUHGRPLQDQGR� ORV�KLGURFDUEXURV�REWHQLGRV�GH� ODV� UHILQHUtDV� \� ODV�SODQWDV�GH
JDV��TXH�SDUWLFLSDQ�FRQ�HO���������GHO� WRWDO�SURGXFLGR��/D�HQHUJtD� HOpFWULFD

)8(17( ����(QHUJuD�&RPHUFLDO3HWUzOHR�FUXGR ��������*DV�QDWXUDO���/*1 ������&DUEzQ�PLQHUDO ���+LGURHQHUJuD ������(QHUJuD�1R�&RPHUFLDO/HxD ������%DJD]R ������%RVWD�<DUHWD ������(QHUJuD�VRODU �����727$/ �������)XHQWH��0LQLVWHULR�GH�(QHUJuD�\�0LQDV�GHO�3HU��������

7DEOD����3URGXFFLzQ��GH�(QHUJuD�3ULPDULD��7-�
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SURYHQLHQWH�GH�ODV�FHQWUDOHV�KLGURHOpFWULFDV�\�GH�ODV�WpUPLFDV��D�JDV�QDWXUDO�
GLHVHO� \� SHWUyOHR� LQGXVWULDO�� SDUWLFLSDQ� FRQ� HO� ��������� (O� ������� UHVWDQWH
FRUUHVSRQGH�D�OD�SDUWLFLSDFLyQ�GHO�FDUEyQ�YHJHWDO��SURGXFWR�GH�OD�FRPEXVWLyQ
LQFRPSOHWD�GH�OD�OHxD���GHO�JDV�LQGXVWULDO��SURYHQLHQWH�GHO�FDUEyQ�PLQHUDO��\�D
OD�GHO�FRTXH��HQ�ODV�FRTXHUtDV��

������%DODQFH�HQHUJpWLFR�QDFLRQDO
(O� EDODQFH� HQHUJpWLFR� QDFLRQDO� GHO� DxR� ������ PXHVWUD� TXH� HO� FRQVXPR
HQHUJpWLFR� FRQ� UHVSHFWR� D� OD� OHxD�KD�GLVPLQXLGR� �HQ�������������7-��� SHUR
H[LVWH�XQ�PD\RU�FRQVXPR�GHO�EDJD]R�\�GH�HQHUJtD�VRODU��7DEOD�����(O�FRQVXPR
HQHUJpWLFR� 3HUXDQR�� HV� XQD� JUDQ� GHSHQGLHQWH� GH� ORV� KLGURFDUEXURV� HQ� VX
HVWUXFWXUD�ILQDO��OD�)LJ����PXHVWUD�HO�IOXMR�HQHUJpWLFR�GHO�FRQVXPR�GH�HQHUJtD
VHFXQGDULD��VLHQGR�GHO�RUGHQ�GHO��������GHO�WRWDO��/RV�VHFWRUHV�FRQ�XQ�PD\RU
FRQVXPR� GH� FRPEXVWLEOHV� IyVLOHV�� VLJXHQ� VLHQGR� ORV� VHFWRU� WUDQVSRUWH� H
LQGXVWULDO�
������(PLVLRQHV�GH�JDVHV�FRQWDPLQDQWHV
/RV� RUJDQLVPRV� UHVSRQVDEOHV� GHO� FRQWURO� DPELHQWDO� VRQ� ORV� 0LQLVWHULRV� GH
(QHUJuD�0LQDV��0LQLVWHULR�GH�$JULFXOWXUD��0LQLVWHULR�GH�3HVTXHUuD� \�0LQLVWHULR
GH�OD�6DOXG��3DUWLFXODUPHQWH�HO�0LQLVWHULR�GH�(QHUJuD�\�0LQDV�FRQ�OD�'LUHFFLzQ
*HQHUDO� GH� $VXQWRV� $PELHQWDOHV�� WUDEDMDQ� FRQ� ORV� VHFWRUHV� GH� HOHFWULFLGDG�
KLGURFDUEXURV�\�PLQHUuD�SDUD�HYLWDU�OD�FRQWDPLQDFLzQ�\�SUHVHUYDU�HO�DPELHQWH�

)8(17( ����(OHFWULFLGDG �������+LGURFDUEXURV ��������'HULYDGRV�GHO�FDUEzQ �����&DUEzQ�YHJHWDO� �����727$/ �������&RQVXPR�)LQDO��(QHUJuD�6HFXQGDULD+LGURFDUEXURV �������(OHFWULFLGDG ������&DUEzQ�GH�OHxD �����&RTXH�	�*DV�,QGXVWULDO �����727$/ �������)XHQWH��0LQLVWHULR�GH�(QHUJuD�\�0LQDV�GHO�3HU��������

7DEOD����3URGXFFLzQ��GH�(QHUJuD�6HFXQGDULD��7-�
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(O� 3HU�� HV� XQ� ILUPDQWH� GHO� 3URWRFROR� GH� .\RWR�� PLHPEUR� GHO� 3URWRFROR
$PELHQWDO� SRU� OD� $QWjUWLGD�� \� SDUWLFLSDQWH� GH� LPSRUWDQWHV� SURJUDPDV� GH
DFXHUGRV�DPELHQWDOHV�

)8(17( ���� ����&DUEyQ�PLQHUDO ����� �����/HxD ����� �����%RVWD�	�<DUHWD ����� �����%DJD]R ����� �����(QHUJtD�VRODU ���� ����&RTXH ���� ����&DUEyQ�YHJHWDO ���� ����*DV�OLFXDGR ����� �����*DVROLQD�PRWRU� ����� �����.HURVHQH�MHW ����� �����'LHVHO�RLO ������ ������3HWUyOHR�LQGXVWULDO ����� �����1R�HQHUJpWLFRV ���� ����*DV�GLVWULEXLGR �� ��*DV�LQGXVWULDO ��� ����(OHFWULFLGDG ����� �����727$/ ������ ������)XHQWH��0LQLVWHULR�GH�(QHUJuD�\�0LQDV�GHO�3HU��������

7DEOD���&RQVXPR�ILQDO�GH�HQHUJtD�SRU�IXHQWHV��7-�

/D� SDUWLFLSDFLyQ� 3HUXDQD� HQ� OD� HPLVLyQ� DO� DPELHQWH� GH� JDVHV� SRU� FRQVXPR
ILQDO�GH�OD�HQHUJtD�FRPHUFLDO�� �GH�DFXHUGR�D�GDWRV�HVWLPDGRV�SRU�HO�0LQLVWHULR
GH� (QHUJtD� \� 0LQDV� \� EDVDGRV� HQ� OD� PHWRGRORJtD� GH� 2UJDQL]DFLyQ
/DWLQRDPHULFDQD�GH�(QHUJtD��2/$'(���HV�FRPR�VLJXH�
��������(PLVLRQHV�GH�GLy[LGR�GH�FDUERQR��&2��
/DV� HPLVLRQHV� GH� GLy[LGR� GH� FDUERQR� SURYHQLHQWH� GHO� XVR� GH� ODV� GLIHUHQWHV
IXHQWHV�GH�HQHUJtD�FRPHUFLDO�VH�KD�LQFUHPHQWDGR�GH������D������PLO�PLOORQHV
GH�NLORJUDPRV�GXUDQWH�HO�SHUtRGR�����±�������/DV�DFWLYLGDGHV�GHVDUUROODGDV
HQ� HO� VHFWRU� WUDQVSRUWH� VRQ� ODV� TXH� PD\RU� FDQWLGDG� GH� &2� OLEHUDQ� D� OD
DWPyVIHUD�HQ�FRPSDUDFLyQ�DO�UHVWR�GH�VHFWRUHV�GH�FRQVXPR�
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��������(PLVLRQHV�GH�PRQy[LGR�GH�FDUERQR��&2�
2WUR�GH�ORV�FRQWDPLQDQWHV�TXH�HV�OLEHUDGR�D�OD�DWPyVIHUD�HV�HO�PRQy[LGR�GH
FDUERQR��/DV�HPLVLRQHV�GH�PRQy[LGR�GH�FDUERQR�SURYHQLHQWHV�GHO�XVR�GH�ODV
GLIHUHQWHV� IXHQWHV�GH� HQHUJtD� FRPHUFLDO� VH� KDQ� LQFUHPHQWDGR� GH� ���� D� ���
PLOORQHV� GH� NLORJUDPRV� GXUDQWH� HO� SHUtRGR� ����� ±� ������ /DV� DFWLYLGDGHV
GHVDUUROODGDV� HQ� HO� VHFWRU� WUDQVSRUWH� VRQ� ODV� TXH� PD\RU� FDQWLGDG� GH� &2
OLEHUDQ�D�OD�DWPyVIHUD�
��������(PLVLRQHV�GH�PHWDQR��&+��
(Q�FXDQWR�D�ODV�HPLVLRQHV�GH�PHWDQR�TXH�SURYLHQHQ�GHO�XVR�GH�ODV�GLIHUHQWHV
IXHQWHV� GH� HQHUJtD� FRPHUFLDO�� HVWDV� VH� KDQ� LQFUHPHQWDGR� GH� ���� D� ����
PLOORQHV� GH� NLORJUDPRV� GXUDQWH� HO� SHUtRGR� ����� ±� ������ VLHQGR� ODV
DFWLYLGDGHV� GHVDUUROODGDV� HQ� HO� VHFWRU� S~EOLFR� VRQ� ODV� TXH� OLEHUDQ� PD\RU
FDQWLGDG�GH�&+��
��������(PLVLRQHV�GH�y[LGR�GH�QLWUyJHQR��12[�
/DV�HPLVLRQHV�GH�y[LGRV�GH�QLWUyJHQR�SURYHQLHQWHV�GHO�XVR�GH� ODV�GLIHUHQWHV
IXHQWHV�GH�HQHUJtD�FRPHUFLDO�VH�KDQ� LQFUHPHQWDGR�GH������D�������PLOORQHV
GH�NLORJUDPRV�GXUDQWH�HO�SHUtRGR������D�������/DV�DFWLYLGDGHV�GHVDUUROODGDV
HQ� HO� VHFWRU� WUDQVSRUWH� VRQ� ODV� TXH� PD\RU� FDQWLGDG� GH� 12[ OLEHUDQ
FRQWULEX\HQGR�DO�HIHFWR�LQYHUQDGHUR�
��������HPLVLRQHV�GH�y[LGRV�GH�D]XIUH��62[�
/DV� HPLVLRQHV� GH� y[LGRV� GH� D]XIUH� SURYHQLHQWHV� GHO� XVR� GH� ODV� GLIHUHQWHV
IXHQWHV�GH�HQHUJtD�FRPHUFLDO�VH�KDQ�LQFUHPHQWDGR�GH������D������PLOORQHV�GH
NLORJUDPRV�GXUDQWH�HO�SHUtRGR������D�������/DV�DFWLYLGDGHV�GHVDUUROODGDV�HQ
ORV� VHFWRUHV� SURGXFWLYRV� �DJURSHFXDULR�� DJURLQGXVWULDO�� SHVFD�� LQGXVWULD� \
PLQHUR� �� PHWDO~UJLFR�� VRQ� ODV� TXH� PD\RU� FDQWLGDG� GH� 62[ OLEHUDQ� D� OD
DWPyVIHUD�
��������(PLVLRQHV�GH�SDUWtFXODV
6LJXLHQGR�OD�HYROXFLyQ�KLVWyULFD������D������ODV�HPLVLRQHV�GH�ODV�SDUWtFXODV
SURYHQLHQWHV�GH�ODV�GLIHUHQWHV�IXHQWHV�GH�HQHUJtD�FRPHUFLDO�VH�LQFUHPHQWDGR



�

GH�����D�����PLOORQHV�GH�NLORJUDPRV��/DV�DFWLYLGDGHV�GHVDUUROODV�HQ�HO�VHFWRU
UHVLGHQFLDO�VRQ�ODV�TXH�PD\RU�FDQWLGDG�GH�SDUWtFXODV�OLEHUDQ�D�OD�DWPyVIHUD�HQ
FRPSDUDFLyQ�DO�UHVWR�GH�VHFWRUHV�GH�FRQVXPR�TXH�GHPDQGDQ�HQHUJtD�
������3HUVSHFWLYDV�GHO�XWLOL]R�GH�JDV�QDWXUDO
(O�DFWXDO�JRELHUQR�3HUXDQR�HVWj�LPSXOVDQGR�HO�XWLOL]R�GHO�JDV�QDWXUDO��GHELGR�D
ORV� JUDQGHV� \DFLPLHQWRV� TXH� KDQ� FRPHQ]DGR� D� VHU� H[SORWDGRV� \� TXH� VHUjQ
LQWHJUDGRV�HQ�XQD�UHG�GH�GLVWULEXFLzQ�QDFLRQDO��(O�3HU��HV�XQ� LPSRUWDGRU�GH
HQHUJuD� \� OD� GHPDQGD� GH� HQHUJuD� FRQWLQ�D� D� FUHFHU�� VL� ELHQ� ODV� FHQWUDOHV
KLGURHOqFWULFDV� SURYHHQ� OD� PD\RU� FXRWD� GH� HOHFWULFLGDG� HQ� HO� SDuV�� ODV
QHFHVLGDGHV� IXWXUDV�GH�HOHFWULFLGDG��VH�HVSHUDQ�VHDQ�RIHUWDGDV�SRU�FHQWUDOHV
WqUPLFDV�TXH�XVDUDQ�HO� JDV�QDWXUDO� SURYHQLHQWH� SULQFLSDOPHQWH�GH�&DPLVHD�
TXH�GHEHUj�FRPHQ]DU�D�VHU�RSHUDWLYD�HQ�HO��������(O�SDuV�WLHQH�ULFDV�UHVHUYDV
GH�JDV�QDWXUDO��\�HO�SUR\HFWR�&DPLVHD�HV�HO�PjV�SURPHWHQWH��/DV�UHVHUYDV�GH
&DPLVHD�VH�HQFXHQWUDQ�D�����PLOODV�DO�HVWH�GH�/LPD��VH�HVWLPD�TXH�FRQWLHQH
���� WULOORQHV� GH� SLHV� F�ELFRV� GH� JDV� QDWXUDO� \� ���� PLOORQHV� GH� EDUULOHV� GH
FRQGHQVDGR��2WUD�UHVHUYD�GH�JDV�HV�$JXD\WuD��ORFDOL]DGR�DO�QRUWH�GHO�SDuV��FRQ
UHVHUYDV� HVWLPDGDV� HQ� ���� ELOORQHV� GH� SLHV� F�ELFRV�� SURGXFLHQGR� �� ���
EDUULOHV�SRU�GuD�GH�*/3�\�������EDUULOHV�SRU�GuD�GH�JDVROLQD�
(O� IXWXUR� GHO� JDV� GH� &DPLVHD� VHUj� IXQGDPHQWDO� SDUD� LQFUHPHQWDU� OD
SURGXFFLzQ�GH�$JXD\WuD��+DVWD�HO�PRPHQWR�OD�SDUWLFLSDFLzQ�GHO�JDV�QDWXUDO�HQ
OD� SURGXFFLzQ� HQHUJqWLFD� GHO� SDuV� KD� UHSUHVHQWDGR� HO� ���� VLWXDFLzQ� TXH� VH
HVSHUD�FDPELH�HQ�HO�����������
�����(QHUJuDV�UHQRYDEOHV�HQ�HO�EDODQFH�HQHUJqWLFR�QDFLRQDO
(O� PD\RU� XWLOL]R� GH� OD� HQHUJuD� VRODU�� HV� HO� UHVXOWDGR� GH� ORV� SURJUDPDV� GH
HOHFWULILFDFLzQ�FRQ�SDQHOHV�IRWRYROWDLFRV��\D�VHD�SRU�LQLFLDWLYD�GHO�JRELHUQR�\�R
GH�RUJDQLVPRV�SULYDGRV��/D�SRWHQFLDOLGDG�TXH�RIUHFHQ�ODV�IXHQWHV�GH�HQHUJtD
UHQRYDEOHV������PHUHFHQ�HVSHFLDO�DWHQFLyQ�SRU�OR�TXH�SXHGHQ�UHSUHVHQWDU�HQ
HO� FRUWR� \� PHGLDQR� SOD]R� SDUD� HO� SDtV�� GHVGH� HO� SXQWR� GH� YLVWD� VRFLR�
HFRQyPLFR�DPELHQWDO�
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�������(QHUJuD�*HRWqUPLFD
/D� HQHUJuD� JHRWqUPLFD� HV� XQD� IXHQWH� UHQRYDEOH� FKH� FRPSDWLELOL]D� FRQ� HO
DPELHQWH� DVHJXUDQGR� XQD� EXHQD� FRQVHUYDFLzQ� GHO� PLVPR�� SHUPLWLHQGR� OD
JHQHUDFLzQ�GH�HQHUJuD�HQ�]RQDV�GH�H[WUHPD�SREUH]D�GHO�SDuV��*UDFLDV�D�OD�/H\
GH� )XHQWHV�*HRWqUPLFDV�� SURPXOJDGD� HQ� ������ TXH� EHQHILFLD� D� OD� LQYHUVLzQ
SULYDGD�� FRQVLGHUDQGR� TXH� HO� 3HU�� FXHQWD� FRQ� DOUHGHGRU� GH� ���� IXHQWH
WqUPLFDV��FRQ�WHPSHUDWXUDV�FRPSUHQGLGDV�HQWUH�ORV����&�\����&��XELFDGDV�D
OR� ODUJR�GH� OD� ]RQD�DQGLQD�\� HQ�PHQRU� FDQWLGDG�HQ� ORV�YDOOHV�DQGLQRV�GH� OD
]RQD�HVWH�GHO�SDuV��/DV�SULQFLSDOHV�UHJLRQHV�WqUPLFDV��UHSUHVHQWDGDV�HQ�OD�)LJ�
��VRQ��5HJLzQ�,��&DMDPDUFD���5HJLzQ�,,��+XDUD]���5HJLzQ�,,,��&KXUuQ���5HJLzQ
,9��&HQWUDO���5HJLzQ�9��FDGHQD�YROFjQLFD��\�5HJLzQ�9,��3XQR�±&X]FR��
�������(QHUJuD�VRODU
3HU�� FXHQWD� FRQ� XQ� JUDQ� SRWHQFLDO� VRODU�� JUDFLDV� D� VX� FDUDFWHUuVWLFDV
JHRJUjILFDV� \� FOLPjWLFDV�� (O� 6HUYLFLR� 1DFLRQDO� GH� +LGURORJuD� \� 0HWHUHRORJuD
�6(1$0+,��KD�HODERUDGR�XQ�PDSD�VRODU��TXH�SHUPLWH�FXDQWLILFDU�HO�SRWHQFLDO
GLVSRQLEOH��SHUR�TXH� VREUHWRGR� VH� FRQYLHUWH� HQ� XQD� LPSRUWDQWH� KHUUDPLHQWD
SDUD� HO� GHVDUUROOR� GH� SUR\HFWRV� HQ� EDVH� D� HVWH� WLSR� GH� HQHUJuD�� (O� DSRUWH
HQHUJqWLFR�GH�HVWH�UHFXUVR�UHQRYDEOH��GXUDQWH�HO�DxR������IXH�GH�������7-��/D
)LJ��� PXHVWUD� HO� SRWHQFLDO� GLVSRQLEOH� GH� HQHUJuD� VRODU� D� QLYHO� QDFLRQDO�� GH
GRQGH� VH� FRQFOX\H� TXH� ODV� FRQGLFLRQHV� SDUD� OD� H[SORWDFLzQ� GH� HVWH� UHFXUVR
UHQRYDEOH�H[LVWHQ�\�TXH�GHEHQ�VHU�FDQDOL]DGRV�HQ�OD�HMHFXFLzQ�GH�SUR\HFWRV�D
PHGLD� \� JUDQGH� HVFDOD�� 3RU� RWUR� ODGR�� HQ� HO� SDVDGR� VH� KDQ� GHVDUUROODGR
GLIHUHQWHV� SUR\HFWRV� GHPRVWUDWLYRV�� TXH� KD� SHUPLWLGR� HVWDEOHFHU� HVWUDWHJLDV
GH� JHVWLzQ� \� RSHUDFLzQ� TXH� JDUDQWLFHQ� HO� IXQFLRQDPLHQWR� GH� ORV�PLVPRV�� (O
0LQLVWHULR�GH�(QHUJuD��DVu�FRPR�RUJDQLVPRV�SULYDGRV��HVWjQ�OOHYDQGR�DGHODQWH
LPSRUWDQWHV�SUR\HFWRV�SDUD�KDFHU�SRVLEOH�HO�XWLOL]R�GH�SDQHOHV�IRWRYROWDLFRV�HQ
ODV�]RQDV�PjV�SREUHV�GHO�3HU��
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)LJ�����3RWHQFLDO�GLVSRQLEOH�GH�HQHUJuD�WqUPLFD



�

)LJ�����3RWHQFLDO�GLVSRQLEOH�GH�HQHUJuD�VRODU
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�������(QHUJuD�HzOLFD
(Q�DOJXQRV�OXJDUHV�GHO�3HU���HO�SRWHQFLDO�HzOLFR�UHVXOWD�VHU�GH�FDUDFWHUtVWLFDV
PX\�DGHFXDGDV�SDUD�OD�REWHQFLzQ�GH�HQHUJuD��DOFDQ]jQGRVH�HQ�0DODEULJR��6DQ
-XDQ� GH� 0DUFRQD� \� 3DUDFDV� XQD� YHORFLGDG� PHGLD� GH� �� P�VHJ�� VLHQGR� HO
SURPHGLR�DQXDO�HQ�WRGD�OD�FRVWD�GH���P�VHJ��)LJ������(VWRV�YDORUHV�VRQ�PjV
TXH� VXILFLHQWHV� SDUD� JDUDQWL]DU� SUR\HFWRV� GH� HVWD� QDWXUD�� (Q� 0DODEULJR�� DO
QRUWH�GHO�3HU���HQ������VH�LQVWDOz�XQ�JHQHUDGRU�HzOLFR�DVLQFUzQLFR�WULIjVLFR�GH
����N:��FRQ�XQD�HILFLHQFLD�GHO������\�HQ�6DQ�-XDQ�GH�0DUFRQD��DO�VXU��XQ
JHQHUDGRU�HzOLFR�GH�����N:��'HQWUR�GHO�SUR\HFWR�HzOLFR�GH�0DODEULJR�GH���
0:�� VH�KD�GHWHUPLQDGR� UHDOL]DU� ORV�HVWXGLRV�SDUD�XQD� SULPHUD� HWDSD� GH� ��
0:��(VWD�SRWHQFLDOLGDG�HV�XQD� UHDOLGDG�TXH� UHFLqQ�HQ� ORV��OWLPRV�DxRV�HVWj
WHQLHQGR�OD�DWHQFLzQ�QHFHVDULD��(O�XVR�GH�OD�HQHUJuD�HzOLFD�SDUD�OD�JHQHUDFLzQ
GH� HOHFWULFLGDG� D� LQWHJUDU� HQ� HO� 6LVWHPD� GH� ,QWHUFRQH[LzQ� 1DFLRQDO� &HQWUR�
1RUWH� �6,1$&��� YD� D� LQFUHPHQWDU� OD� RIHUWD� GH� HQHUJuD� HQ� qSRFDV� VHFDV
DSUHFLRV�FRPSHWLWLYRV��UHGXFLU�HO�XWLOL]R�GH�FRPEXVWLEOHV�IzVLOHV�FRQ�EHQHILFLRV
SDUD� HO� DPELHQWH�� \� VREUHWRGR� YD� D� GLVPLQXLU� OD� GHSHQGHQFLD� GH� OD
LPSRUWDFLzQ� GH� KLGURFDUEXURV�� 'XUDQWH� HO� DxR� ������ OD� SDUWLFLSDFLzQ� GH� OD
HQHUJuD�HzOLFD�HQ�OD�SURGXFFLzQ�GH�HQHUJuD�HOqFWULFD�IXH�GHO�RUGHQ�GH������7-�
�������%LRPDVD(O�DSRUWH�GH�ORV�UHFXUVRV�ELRHQHUJpWLFRV�SDUD�HO�FRQVXPR�GH�HQHUJtD�ILQDO�GHO�SDtV
FRQWLQXD�VLHQGR�VLJQLILFDWLYR��(Q�OD�UHJLyQ�GH�OD�FRVWD�GH�3HU~��OD�OHxD�HQ�XQ�DOWR
SRUFHQWDMH�SURYLHQH�GH�ORV�ERVTXHV�VHFRV�GHO�QRUWH��HO�GHVWLQR�ILQDO�GH�HVWD�IXHQWH
GH�HQHUJtD�VRQ�ODV�IiEULFDV�GH�ODGULOORV�\�HO�FRQVXPR�GRPpVWLFR��(Q�OD�UHJLyQ�GH�OD
VLHUUD�� HO� SREODGRU� DQGLQR� UHFXUUH� D� OD� ELRPDVD� SDUD� VDWLVIDFHU� VXV� QHFHVLGDGHV
HQHUJpWLFDV� GDGD� OD� LPSRVLELOLGDG� HFRQyPLFD� GHO� FDPSHVLQR� SDUD� DFFHGHU� D
SURGXFWRV� GHULYDGRV� GHO� SHWUyOHR�� /DV� SODQWDFLRQHV� GH� (XFDOLSWRV� *OREXOXV� KDQ
FRQWULEXLGR��GH�IRUPD�SDUFLDO��HQ�OD�VROXFLyQ�GHO��SUREOHPD�HQHUJpWLFR�GH�OD
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)LJ���� 3RWHQFLDO�GLVSRQLEOH�GH�HQHUJuD�HzOLFD
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UHJLyQ� OR� TXH� KD� PRWLYDGR� OD� UHDOL]DFLyQ� GH� SURJUDPDV� LQWHQVLYRV� GH
UHIRUHVWDFLyQ�FRQ�ILQHV�HQHUJpWLFRV��(Q�HO�EDODQFH�HQHUJqWLFR�������7DEOD����
OD�SURGXFFLyQ�HQHUJpWLFD�GH�OHxD�IXH�GH��������7-�\��WXYR�FRPR�GHVWLQR�SDUD
ORV�FHQWURV�GH�WUDQVIRUPDFLyQ��&DUERQHUDV��������7-�GH�OHxD�SDUD�OD�REWHQFLyQ
GH�FDUEyQ�YHJHWDO�\������� 7-�SDUD�HO�FRQVXPR�ILQDO�GLUHFWR��(O�FRQVXPR�GH
FDUEyQ�YHJHWDO�IXH�������7-�DWULEXLGR�D�ORV�VHFWRUHV�5HVLGHQFLDO��&RPHUFLDO�H
LQGXVWULDO��(Q�FXDQWR�D� OD�ERVWD�\�\DUHWD�HO�FRQVXPR�GXUDQWH�HO������IXH�GH
�������7-�\�HQ�VX�WRWDOLGDG�GHPDQGDGR�SRU�HO�VHFWRU�UHVLGHQFLDO�\�FRPHUFLDO�
(O� EDJD]R� GH� OD� FDxD� GH� D]~FDU�� XQ� UHVLGXR� YHJHWDO� FRQ� JUDQ� SRWHQFLDO
HQHUJpWLFR��UHJLVWUy�GXUDQWH�HO������XQD�SURGXFFLyQ�GH��������7-��(O�GHVWLQR
GH� HVWD� SURGXFFLyQ� IXHURQ� ORV� FHQWURV� GH� WUDQVIRUPDFLyQ�� �� ���� 7-� HQ
FHQWUDOHV� WpUPLFDV� GH� ODV� D]XFDUHUDV� \� SDUD� FRQVXPR� ILQDO� HQ� FDOGHURV� \
KRUQRV�������7-��/D�FDQWLGDG�HQHUJqWLFD�XWLOL]DGD�HQ�HO�VHFWRU�QR�HQHUJqWLFR
IXH�GH�������7-��)LJ�����

)LJ�����8WLOL]R�GHO�EDJD]R�GH�FDxD�GH�D]�FDU

6HFWR U�Q R�HQHUJqWLFR� ����
$JURLQGX VWU LD
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8QLGDGHV ��7 - 6HFWR U�Q R�HQHUJqWLFR� ���� 6HFWR U�Q R�HQHUJqWLFR� ����
$JURLQGX VWU LD
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8QLGDGHV ��7 -
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7DEOD����%DODQFH�HQHUJqWLFR�FRQVROLGDGR�GHO�6LVWHPD 1DFLRQDO�3HUXDQR�������



��

�����2EMHWLYR�GH�OD�LQYHVWLJDFLzQ
(O�REMHWLYR�SULQFLSDO�GH�OD�WHVLV�KD�VLGR�

x 'HPRVWUDU� TXH� OD� DFWLYLGDG� GH� OD� TXHPD� GH� ORV� FDPSRV� GH� FDxD� HV
LQVRVWHQLEOH��\�OD�FXDQWLILFDFLzQ�GHO�SRWHQFLDO�GH�ORV�UHVLGXRV�GH�FDxD�GH
D]�FDU�HQ�OD�SURGXFFLzQ�GHO�QXHYR�YHFWRU�HQHUJqWLFR�FRPR�HO��KLGUzJHQR�

/RV�REMHWLYRV�VHFXQGDULRV�TXH�VH�GHVSUHQGHQ�GHO�SULQFLSDO��VRQ�
x &XDQWLILFDU�HO�LPSDFWR�DPELHQWDO�TXH�SURGXFH�OD�TXHPD�GH�ORV�FDPSRV

GH�FDxD�HQ�HO�VXHOR�\�HO�DLUH�
x $QjOLVLV� GH� ODV� DOWHUQDWLYDV� GH� FRVHFKD� GH� FDxD�� GHWHUPLQDQGR� HO

LPSDFWR�VRFLDO�\�HFRQzPLFR�TXH�SXHGH�WHQHU�HQ�OD�UHJLzQ�
x 'HWHUPLQDFLzQ�SUHOLPLQDU�GHO�VLVWHPD�GH�FRQYHUVLzQ�GH�HQHUJuD��HVWLPD

GH�OD�VXEVWLWXFLzQ�GH�FRPEXVWLEOH�IzVLOHV�SRU�KLGUzJHQR�
x 3RWHQFLDOLGDG�GH�SDUWLFLSDFLzQ�GHO�VHFWRU�D]XFDUHUR�HQ�HO�0HFDQLVPR�GH

'HVDUUROOR�/LPSLR���&'0 SRU�VXV�VLJODV�HQ�LQJOqV��
�������0HWRGRORJuD�GH�OD�,QYHVWLJDFLzQ
/D�PHWRGRORJuD� VHJXLGD� GXUDQWH� OD� LQYHVWLJDFLzQ�� KD� HVWDGR� GLYLGLGD� HQ� GRV
HWDSDV��OD�LQYHVWLJDFLzQ�WHzULFD�\�OD�LQYHVWLJDFLzQ�DSOLFDGD�
x ,QYHVWLJDFLzQ� WHzULFD�� UHDOL]DGD�HQ�HO� FHQWUR�GH�GRFWRUDGR� GHO�&,536�±

8QLYHUVLGDG� ³/D� 6DSLHQ]D´�� HQ� 5RPD�� D� WUDYqV� GH� OD� FRQVXOWD� GH
LQIRUPDFLzQ�HVSHFLDOL]DGD� \� OD� SDUWLFLSDFLzQ�HQ� FRQJUHVRV� \� VHPLQDULRV
FLHQWuILFRV�

x ,QYHVWLJDFLzQ� DSOLFDGD�� OOHYDGD� D� FDER� HQ� 3HU��� HQ� ODV� HPSUHVDV� &DVD
*UDQGH� \� &DUWDYLR�� TXLHQHV� FRQ� FLHUWDV� OLPLWDFLRQHV� WqFQLFDV� \� PXFKD
GLVSRQLELOLGDG�GHO� SHUVRQDO� SURIHVLRQDO�� KDQ�KHFKR� SRVLEOH� OD� REWHQFLzQ
GH�ORV�GDWRV�QHFHVDULRV�H�LPSUHVFLQGLEOHV�SDUD�ORJUDU�ORV�REMHWLYRV�GH�OD
LQYHVWLJDFLzQ�
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&$3Ë78/2�,,
$JULFXOWXUD�±�%LRPDVD�\�&DPELR�FOLPiWLFR

������,QWURGXFFLyQ
(O� FDOHQWDPLHQWR� JOREDO� � HV� FDXVDGR� SRU� OD� HPLVLyQ� GH� JDVHV� GH� HIHFWR
LQYHUQDGHUR�HQ�OD�DWPyVIHUD�\�OD�FRQFHQWUDFLyQ�GH�ORV�PLVPRV�LQIOX\HQ�HQ
OD� WHPSHUDWXUD�� SUHFLSLWDFLyQ�� KXPHGDG� GH� ORV� VXHORV� \� HQ� HO� QLYHO� GHO
PDU�� (O� 3DQHO� ,QWHUJXEHUQDPHQWDO� VREUH� HO� &DPELR� &OLPiWLFR� ����� KD
OOHJDGR� D� OD� FRQFOXVLyQ� GH� TXH� ODV� HPLVLRQHV� SURGXFLGDV� SRU� ODV
DFWLYLGDGHV� KXPDQDV� KDQ� DXPHQWDGR� VXVWDQFLDOPHQWH� OD� FRQFHQWUDFLyQ
DWPRVIpULFD�GH�JDVHV�WHUPR�DFWLYRV��/R�TXH�LPSOLFD�TXH�OD�VHQVLELOLGDG�GH
OD� WHPSHUDWXUD� VXSHUILFLDO� VL� VH� FRQWLQ~D� DXPHQWDQGR� HO� ULWPR� GH� ODV
DFWLYLGDGHV��HO�&2� VHUi�SUREDEOHPHQWH�IXHUD�GHO�UDQJR�����&�D�����&��/D
ILJXUD����PXHVWUD�HO�DXPHQWR�GH�WHPSHUDWXUD��HQ�UHODFLzQ�DO�&2� HPLWLGR
SRU�HO�XWLOL]R�GH�FRPEXVWLEOHV�IzVLOHV�

)LJ����5HODFLzQ�WHPSHUDWXUD�\�FRPEXVWLEOHV�IzVLOHV



��

([LVWH�XQD�WHQGHQFLD�D�PHQFLRQDU�³OD�SRSXODFLyQ´ FRPR�XQ�SUREOHPD�D�OD
FULVLV� \D� VHD� HQHUJqWLFD� R� DOLPHQWDULD� ����� \� D� HVWH� SXQWR� QR� SRGHPRV
GHFLU�TXH� UHGXFLU� HO� FUHFLPLHQWR�SREODFLRQDO�SHUPLWD�VROXFLRQDU� WRGRV� ORV
SUREOHPDV�� /D� WLHUUD� FRPR� SODQHWD�� &XHQWD� FRQ� XQ� HQRUPH� FDSLWDO� HQ
IRUPD� GH� FRPEXVWLEOH� IzVLOHV�� HFRVLVWHPDV�� UHFXUVRV� UHQRYDEOHV�� VXHORV
IqUWLOHV�\�RWURV� UHFXUVRV� TXH�KDQ� VLGR� H[SORWDGRV� �D� OR� ODUJR�GH�PXFKRV
DxRV�� SRU� XQ� HVWLOR� GH� YLGD� R� ³OLIH�VW\OH´� GHSHQGLHQWH� GH� HVWRV� UHFXUVRV
�����6L�WRPDPRV�HQ�FRQVLGHUDFLzQ�ODV�WUHV�SULPHUDV�OH\HV�GH�OD�QDWXUDOH]D
\�VX�UHODFLzQ�FRQ�HO�DPELHQWH���������SRGHPRV�YHULILFDU�OD�FULVLV�TXH�KR\
HQ�GuD�DIURQWDPRV�

x 3ULPHUD� /H\�� /D� VREUHYLYHQFLD� GH� FDGD� HVSHFLH� �� GHSHQGH� GH
DOJXQRV� IDFWRUHV� FRPR�� uQGLFH� GH� PRUWDOLGDG�� GLVSRQLELOLGDG� GH
UHFXUVRV�QHFHVDULRV��PHGLRDPELHQWH��HWF��3HUR�D�Q�OD�WHQGHQFLD�HV
XQ� FRQWLQXR� SURGXFLU� GH� HQHUJuD� FRQ� VLVWHPDV� EDVDGRV� HQ
FRPEXVWLEOHV�IzVLOHV�\�HQ�PXFKRV�FDVRV�FRQ�WHFQRORJuD�IDWDO�SDUD�HO
HFRVLVWHPD��UHGXFLHQGR�ODV�FRQGLFLRQHV�PuQLPDV�GH�VREUHYLYHQFLD

x 6HJXQGD�/H\��/DV� UHODFLRQHV�VRQ�FuFOLFDV�/D�DJULFXOWXUD�PRGHUQD
XWLOL]D�PD\RUHV� FDQWLGDGHV� GH� IHUWLOL]DQWHV� \� VH� FRQWDPLQDQ� PjV
ORV� UuRV� \� IXHQWHV� GH� DJXD�� (V� QHFHVDULR� GHVDUUROODU� VLVWHPDV
FuFOLFRV� GH� IHUWLOL]DFLzQ�� UH�XWLOL]DQGR� UHVLGXRV� RUJjQLFRV� HQ� ORV
FDPSRV�FRPR�IHUWLOL]DQWH�

x 7HUFHUD� /H\�� 7RGRV� ORV� 6LVWHPDV� 1DWXUDOHV� VRQ� PjV� FRPSOHMRV
FRQ� HO� WLHPSR� (Q� HO� LQWHQWR� GH� PDQWHQHU� HFRVLVWHPDV� DJUuFRODV
VLPSOHV��XVDPRV�FRPEXVWLEOHV�IzVLOHV�HQ�YH]�GH�HQHUJuD�UHQRYDEOH�
/RV� VHFWRUHV� DJUuFRODV� QHFHVLWDQ� FRQRFHU� PjV� VREUH� LQJHQLHUuD�
TXtPLFD��HFRQRPuD�\�DPELHQWH�

(Q�HVWH�VHQWLGR�� OD�DJULFXOWXUD��DFWLYLGDG�IXQGDPHQWDO�HQ�OD�HFRQRPtD�GH
PXFKRV�SDtVHV��WDPELpQ�HV�XQ�VHFWRU�LPSRUWDQWH�D�FRQVLGHUDU�HQ�WpUPLQRV
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GH�FDPELR� FOLPiWLFR��SRUTXH�VX� LQWHUUHODFLyQ�FDXVD�XQD�GHSHQGHQFLD� WDQ
HVWUHFKD��TXH�HO�GHVHTXLOLEULR�SRU�SDUWH�GH�XQR�GH�HOORV�DIHFWD� GH�PRGR
QHJDWLYR�OD�HILFLHQFLD�GH�ODV�IXQFLRQHV�HQ�HO�RWUR�IDFWRU������
������,PSDFWR�GH�OD�DJULFXOWXUD�HQ�HO�FDPELR�FOLPiWLFR
(O� VHFWRU� DJUtFROD� FRQWULEX\H� �HQ� XQ� TXLQWR�� DO� FDOHQWDPLHQWR� JOREDO� D
WUDYpV� GH� OD� HPLVLyQ� GH� JDVHV� FRPR�� GLy[LGR� GH� FDUEyQ� �&2���� PHWDQR
�&+���\�y[LGR�QLWURVR��1�2���(O�JDV�PHWDQR�HV�HO�GH�PD\RU�SRWHQFLDOLGDG
HQ�HO�FDOHQWDPLHQWR�JOREDO��HQ�FRPSDUDFLyQ�DO�&2� HV�����YHFHV�PiV�\���
YHFHV�FRQ�UHVSHFWR�DO�1�2�������/DV�SULQFLSDOHV�IXHQWHV�GH�HVWRV�JDVHV�VH
HQFXHQWUDQ� HQ� HO� XWLOL]R� GH� IHUWLOL]DQWHV� QLWURJHQDGRV�� PDOD� JHVWLyQ� GH
VXHORV��SDVWRV�\�JDQDGRV��FRQYHUVLyQ�LQDGHFXDGD�GH�WLHUUDV��\�TXHPD�GH
UHVLGXRV�DJUtFRODV�
�������� *DVHV� GH� HIHFWR� LQYHUQDGHUR� JHQHUDGRV� HQ� HO� VHFWRU
DJUtFROD

x 'Ly[LGR�GH�FDUEyQ�� OD�SULQFLSDO�IXHQWH�GH�HPLVLyQ�GH�FDUEyQ�HV� OD
GHIRUHVWDFLyQ�� GHELGR�D� OD� H[SDQVLyQ�DJUtFROD� \� D� OD� HVSHFXODFLyQ
GH� ODV� WLHUUDV�� &XDQGR� OD� YHJHWDFLyQ� QDWXUDO� VH� FRQYLHUWH� HQ
WHUUHQRV� GH� XVR� DJUtFROD�� VH� SLHUGHQ�PXFKDV� GH� VXV� SURSLHGDGHV
FRPR�HO�FDUEyQ�\�PDWHULD�RUJiQLFD��FRQWULEX\HQGR�HQ�XQ�WHUFLR�GHO
WRWDO�GH�&2� HPLWLGR�D�QLYHO�JOREDO��(Q�JUDQ�SDUWH�GH�ORV�SDtVHV�HQ
YtDV� GH� GHVDUUROOR� �39'�� HV� XQD� SUiFWLFD� FRP~Q� TXHPDU� JUDQGHV
FDQWLGDGHV� GH� UHVLGXRV� DJUtFRODV�� FRPR� HV� HO� FDVR� GH� SDtVHV
GHGLFDGRV�DO�FXOWLYR�GH�OD�FDxD�GH�D]~FDU�\�DUUR]�

x 0HWDQR��HV�HO�JDV��PiV�VLJQLILFDQWH��GH�HIHFWR�LQYHUQDGHUR�TXH�VH
HPLWH��D� OD�DWPyVIHUD��'LFKDV�HPLVLRQHV�YDUtDQ�VHJ~Q� OD�FDQWLGDG
GH� WLHUUDV� FXOWLYDGDV�� WLSRV� GH� IHUWLOL]DQWHV� XWLOL]DGRV�� JHVWLyQ� GHO
DJXD��GHQVLGDG�GH�ODV�SODQWDV�\�RWURV�WLSRV�GH�SUiFWLFDV�DJUtFROD�

x Ï[LGR� QLWURVR�� HQ� OD� DJULFXOWXUD� HVWDV� HPLVLRQHV� SURYLHQHQ� GHO
XWLOL]R� GH� IHUWLOL]DQWHV� QLWURJHQDGRV�� UHVLGXRV� GH� FXOWLYR�� UHVLGXRV
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DQLPDOHV� \� TXHPD� GH� ELRPDVD�� 0XFKRV� DJULFXOWRUHV� XWLOL]DQ
DELHUWDPHQWH� HVWRV� IHUWLOL]DQWHV� SDUD� RSWLPL]DU� HO� FUHFLPLHQWR� GH
VXV� FXOWLYRV�� /D� PD\RU� SDUWH� GHO� QLWUyJHQR�� HV� DVLPLODGR� SRU� HO
FXOWLYR��FRQ�DOJXQDV�SDUWH�TXH�VH�GHSRVLWDQ�WDQWR�HQ� OD�VXSHUILFLH
FLUFXQGDQWH�R�HQ�ODV�DJXDV��\�HO�UHVWDQWH�YD�KDFLD�OD�DWPyVIHUD��(O
IOXMR�GH�QLWUyJHQR�GHSHQGH�GH�OD�DFWLYLGDG�PLFURELDQD�GHO�VXHOR��<
FXDQWR�QLWUyJHQR�SLHUGD�HO�VXHOR��GHSHQGHUi�HQ�JHQHUDO�GHO�WLSR�GH
SUiFWLFD� DJUtFROD�� FRPR� HO� DUDGR�� LUULJDFLyQ�� WHPSHUDWXUD�� WLSR� VH
VXHOR�\�GH�ODV�FRQGLFLRQHV�FOLPiWLFDV�

������,PSDFWR�GHO�FDPELR�FOLPiWLFR�HQ�OD�DJULFXOWXUD
/RV� FDPELRV�GH� WHPSHUDWXUD�� DOWHUDFLRQHV�HQ� ORV�SDWURQHV�GH� OOXYLD� \� HO
DXPHQWR� GH� ORV� QLYHOHV� GH� &2��� WHQGUiQ� HIHFWRV� LPSRUWDQWHV� HQ� OD
DJULFXOWXUD�JOREDO��VREUHWRGR�HQ�ODV�UHJLRQHV�GHO�WUySLFR��GRQGH�HO�LPSDFWR
SXHGH� VHU� PX\� VLJQLILFDWLYR�� FDXVDQGR� YDULDFLRQHV� QHJDWLYDV� HQ� VXV
tQGLFHV� GH� SURGXFWLYLGDG�� /D� YXOQHUDELOLGDG� D� ORV� FDPELRV� FOLPiWLFRV�� QR
GHSHQGHUi� VROR� GH� IDFWRUHV� ItVLFRV� R� ELROyJLFRV�� VLQR� WDPELpQ� GH� ODV
FDUDFWHUtVWLFDV�VRFLRHFRQyPLFDV�GH�FDGD�UHJLyQ
��������3UREDEOHV�HIHFWRV�QHJDWLYRV
/RV� FDPELRV� FOLPiWLFRV� SXHGHQ� LQIOXHQFLDU� HQ� OD� DJULFXOWXUD� GH� PDQHUD
DGYHUVD�� SURGXFLHQGR� FDPELRV� HQ� ODV� SUHFLSLWDFLRQHV�� WHPSHUDWXUD�
GHQVLGDG�GH�ODV�QXEHV��KXPHGDG�GH�ORV�VXHORV��DVt�FRPR�DXPHQWR�GH�ODV
FRQFHQWUDFLRQHV�GH�&2���(O�DXPHQWR�GH� OD� WHPSHUDWXUD�\� OD�GLVPLQXFLyQ
GH� ODV� OOXYLDV�SXHGH�UHGXFLU� OD�KXPHGDG�GH� ORV�VXHORV�HQ�PXFKDV�iUHDV�
SDUWLFXODUPHQWH�HQ�ODV�UHJLRQHV�WURSLFDOHV��UHGXFLHQGR�OD�GLVSRQLELOLGDG�GH
DJXD�SDUD�ODV�LUULJDFLRQHV��$GHPiV�GH�OD�SpUGLGD�GH�WLHUUDV�SRU�DXPHQWR
GHO� QLYHO� GHO�PDU� R� GH� ORV� GHOWDV� GH� ORV� UtRV�� DVRFLDGR� DO� IHQyPHQR� GH
VDOLQL]DFLyQ�GH�ODV�WLHUUDV�
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��������3UREDEOHV�HIHFWRV�SRVLWLYRV
0LHQWUDV�TXH� ORV�DXPHQWRV�GH� OD�WHPSHUDWXUD��DOWHUDFLyQ�GH� OD�KXPHGDG
GH� ORV�VXHORV�\�FDPELRV�HQ� ORV�FLFORV�GH� ODV�SODJDV��SRGUtDQ�GLVPLQXLU� OD
SURGXFWLYLGDG� DJUtFROD�� HO� &2� SRGUtD� JHQHUDU� XQ� LQFUHPHQWR� HQ� OD
SURGXFWLYLGDG��6H�HVSHUD�TXH�ORV�QLYHOHV�DWPRVIpULFRV�GH�&2���WHQJDQ�XQ
HIHFWR�SRVLWLYR�HQ�DOJXQDV�SODQWDV��DXPHQWDQGR�VX�tQGLFH�GH�FUHFLPLHQWR�\
XWLOL]DQGR�HO�DJXD�GH�PDQHUD�PiV�HILFLHQWH�
$QWH�HVWR�SRGHPRV�DJUHJDU�TXH��ODV�SODQWDV�SXHGHQ�VHU�FODVLILFDGDV�FRPR
&���&���\�&$0��GHSHQGLHQGR�GHO�VLVWHPD�GH�IRWRVtQWHVLV�TXH�HOODV�HPSOHHQ�
/DV�SODQWDV�GHO�WLSR�&���SRU�HMHPSOR��VH�EHQHILFLDUtDQ�FRQ�HO�H[WUD�GH�&2��
\� pVWDV� LQFOX\HQ� iUEROHV�� DUUR]�� VR\D�� FHEDGD�� SDSDV� \� YHJHWDOHV�� /DV
SODQWD�GHO�WLSR�&� VRQ�SULQFLSDOPHQWH�GH�RULJHQ�WURSLFDO�H�LQFOX\H�FXOWLYRV
FRPR� HO�PDt]�� VRUJR� \� OD� FDxD� GH� D]~FDU�� &XOWLYRV� TXH� VH� EHQHILFLDUtDQ
SRFR� FRQ� HO� DXPHQWR� GH� &2��� ODV� SODQWDV� GHO� WLSR� &$0�� TXH� VRQ� XQD
YDULDQWH�GHODV�SODQWDV�&� QR�VHUtDQ�DIHFWDGDV�
��������(TXLOLEUDQGR�ORV�IDFWRUHV
(TXLOLEUDU�ORV�IDFWRUHV�DJUtFRODV�FRQ�HO�FDPELR�FOLPiWLFR��HV�XQD�SULRULGDG
QHFHVDULD�� SDUD� SRGHU� EDODQFHDU� VX� LPSDFWR� QHJDWLYR�� /RV� DJULFXOWRUHV
GHEHQ� WHQHU� OD� KDELOLGDG� \� FDSDFLGDG� VXILFLHQWH� SDUD� DGDSWDUVH� D� ORV
FDPELRV� TXH� VH� YDQ� GDQGR� HQ� ODV� SUiFWLFDV� DJUtFRODV�� $GDSWDUVH� D� ORV
FDPELRV�HQ� ODV�YDULHGDGHV�DJUtFRODV��PHMRUDU� OD� JHVWLyQ�GHO�DJXD� HQ� ORV
VLVWHPDV�GH�LUULJDFLyQ��VHUi��LPSRUWDQWH�SDUD�OLPLWDU�ORV�HIHFWRV�QHJDWLYRV
\�SRGHU�WRPDU�YHQWDMDV�GH�ORV�HIHFWRV�EHQpILFRV�GHO�FDPELR�FOLPiWLFR�
(V�SRVLEOH� DGDSWDUVH�D� ORV� FDPELRV� FOLPiWLFRV��D�SHVDU�GH� ORV�GLIHUHQWHV
WLSRV�\�QLYHOHV�GH�WHFQRORJtD�\�GH�IDFWRUHV�VRFLRHFRQyPLFRV��GHSHQGLHQGR
GH� OD� IDFLOLGDG� GH� DFFHVR� D� WDOHV� PHGLGDV� VREUHWRGR� HQ� ORV� 39'�� SDUD
FXDQWLILFDU�OD�PDJQLWXG�GH�DGDSWDFLyQ�
(VWXGLRV� UHFLHQWHV� KDQ� GHPRVWUDGR� TXH� HO� LQFUHPHQWR� GH� FRVWRV� HQ� OD
SURGXFFLyQ�DJUtFROD�HQ�FRQGLFLRQHV�GH�XQ�HVFHQDULR�GH�FDPELRV�FOLPiWLFRV�
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VHUi�XQ�VHULR�SUREOHPD�SDUD�DOJXQRV�SDtVHV�HQ�YtDV�GH�GHVDUUROOR��DGHPiV
GH� RWURV� IDFWRUHV�� FRPR� HO� DFFHVR� DO� NQRZ�KRZ� \� OD� WHFQRORJtD�
GLVSRQLELOLGDG�GH�DJXD��FDUDFWHUtVWLFDV�GH�ORV�VXHORV�\�OD�JHQpWLFD�
(O�SUREOHPDV�PiV�JUDQGH��HV� OD� LQFHUWLGXPEUH�GH� ORV�HIHFWRV�GHO�FDPELR
FOLPiWLFR� \� VX� PDQLIHVWDFLyQ� HQ� HO� WLHPSR� \� � TXL]i� ORV� VHD� PiV� OD
LQFHUWLGXPEUH�GH�TXLHQ�VHUi�HO�PiV�LPSDFWDGR�SRU�HVWRV�FDPELRV��VLQR�VH
WRPDQ�PHGLGDV�SDUD�PLQLPL]DU�ORV�HIHFWRV������
������2SFLRQHV�D�WHQHU�HQ�FXHQWD
0HMRUDU� ODV� SUiFWLFDV� GH� XVR� GH� OD� WLHUUD� SXHGH� OOHYDUQRV� KDFLD� OD
UHGXFFLyQ� GH� JDVHV� GH� HIHFWR� LQYHUQDGHUR� &DPELRV� HQ� ODV� SUiFWLFDV� GH
FXOWLYR�� WDOHV� FRPR� VLHPEUD� GLUHFWD�� DGHFXDGD� JHVWLyQ� GHO� DJXD�� QR
TXHPDU�FXOWLYRV�� UHGXFLU� HO� ODERUHR�\� WUDQVSRUWH�H[FHVLYR�� UHGXFLU� HO�XVR
GH� PDWHULDOHV� RUJiQLFRV� R� HO� FDPELR� KDFLD� HO� XVR� GH� IHUWLOL]DQWHV
PLQHUDOHV��FRQWULEXLUiQ�D�GLVPLQXLU�ODV�HPLVLRQHV�GH�PHWDQR�
&RPELQDQGR�HVWDV�SUiFWLFDV� OD� UHGXFFLyQ�SXGH�VHU�GHO�RUGHQ�GH����D���
��� 'HO� PLVPR�PRGR� ODV� HPLVLRQHV� GH� 1�2� SXHGHQ� GLVPLQXLU� � FRQ� XQD
PHMRU�JHVWLyQ�GH�ORV�UHVLGXRV�GH�DQLPDOHV�\�GH�IHUWLOL]DQWHV�QLWURJHQDGRV�
(V�LPSRUWDQWH�UHVDOWDU�HO�SDSHO�GH�OD�IRUHVWD�\�OD�YHJHWDFLyQ�FRPR�IXHQWHV
\� DOPDFpQ� GH� JDVHV� GH� HIHFWR� LQYHUQDGHUR�� /D� HPLVLyQ� GH� &2� HV
VRODPHQWH� SDUWH� GHO� FLFOR� GHO� FDUERQR�� (O� DOPDFHQDPLHQWR� R� FDSWXUD� GH
FDUERQR� HQ� HO� VXHOR� HV� LPSRUWDQWH� \� GHSHQGH� GHO� WLSR� GH� YHJHWDFLyQ�
VLHQGR�DTXHOODV�GH�IRUHVWD�YtUJHQHV�KDVWD�����YHFHV�PiV�HIHFWLYDV�TXH�ODV
WLHUUDV� DJUtFRODV�� /RV� IHQyPHQRV� GH� OD� GHIRUHVWDFLyQ� \� OD� LQWHJUDFLyQ� GH
QXHYDV�WLHUUDV�D�OD�DJULFXOWXUD�KDQ�GLVPLQXLGR�HO�DOPDFHQDPLHQWR�QDWXUDO
\�JOREDO�GH�FDUERQR�DVt�FRPR�VX�FDSDFLGDG�GH�ILMDFLyQ��FRQ�HO�UHVXOWDGR�GH
XQ�PD\RU�DXPHQWR�HQ�HO�&2� OLEHUDGR�D�OD�DWPyVIHUD�
������%LRPDVD
/D�ELRPDVD�HV�XQD�IRUPD�GH�HQHUJuD�VRODU��TXH�UHVXOWD�GHO�FUHFLPHLQWR�GH
SODQWDV� \� PLFURRUJDQLVPRV�� HV� GHFLU� TXH� HVWj� FRQIRUPDGD� SRU� PDWHULD
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RUJjQLFD��(O�XVR�PjV�LPSRUWDQWH�GH�OD�ELRPDVD�SDUD�ORV�VHUHV�KXPDQRV�HV
FRPR� DOLPHQWR� \� FXDOTXLHU� RWUR� XVR� GH� OD� PLVPD� QR� GHEH� DIHFWDU� VX
VXPLQLVWUR��FRQ�HVWR�QRV�UHIHULPRV�D�RWURV�XVR�LPSRUWDQWHV�FRPR�OR�VRQ�
DOLPHQWR�SDUD�JDQDGR��PDWHULD�RUJjQLFD�SDUD�VXHORV��FRPEXVWLEOH��HWF��/D
ELRPDVD�� FRQVLGHUDGD� XQ� WLSR� GH� HQHUJuD� UHQRYDEOH�� HV� XQD� IXHQWH
HQHUJqWLFD� QHXWUD� HQ� OD� HPLVLzQ� GH� &2� ������ &RPSDUDGD� FRQ� RWUDV
IXHQWHV�GH�HQHUJuD�UHQRYDEOH��FRPR�OD�HQHUJuD�HzOLFD�R�VRODU�� OD�ELRPDVD
RIUHFH�PHQRV�OLPLWDFLRQHV�HQ�VX�DSOLFDFLzQ�\�XQD�PD\RU�YHUVDWLOLGDG�HQ�VX
XWLOL]R� ILQDO�� HV� GHFLU� TXH� FRPR� UHFXUVR� SULPDULR� VH� SUHVHQWD� HQ� XQD
DPSOLD� YDULHGDG� FRQ� GLIHUHQWHV� SURSLHGDGHV�� 6H� SXHGHQ� GLVWLQJXLU� ORV
VLJXLHQWH� WLSRV� GH� ELRPDVD�� UHVLGXRV� IRUHVWDOHV�� UHVLGXRV� DJUuFRODV�
UHVLGXRV� DJURLQGXVWULDOHV�� UHVLGXRV� VzOLGRV� PXQLFLSDOHV� \� FXOWLYRV
HQHUJqWLFRV�� (VWD� GLYHUVLGDG� \� GLVSRQLELOLGDG� KDFH� GH� OD� ELRPDVD� XQD
DOWHUQDWLYD�UHDO�DO�XWLOL]R�GH�FRPEXVWLEOH�IzVLOHV��HQ�OD�GHPDQGD�IXWXUD�GH
HQHUJtD�
/D� ELRPDVD� FRPR� FRPEXVWLEOH�� GHVGH� XQ� SXQWR� GH� YLVWD� DPELHQWDO� \
VRFLDO��RIUHFH�DOWHUQDWLYDV�GH�PHMRUDV�FOLPjWLFDV�\�ODERUDOHV��GHO�SXQWR�GH
YLVWD�HFRQzPLFR�SHUPLWLUj�GDUOH�XQ�PD\RU�YDORU�DJUHJDGR�D�ORV�FXOWLYRV�\
UHGXFLU�SDXODWLQDPHQWH�OD�LPSRUWDFLzQ�GH�FRPEXVWLEOH�IzVLOHV�
/D�ELRPDVD�FXDQGR�YLHQH�XWLOL]DGD�FRPR�FRPEXVWLEOH�HQ�OD�SURGXFFLzQ�GH
HQHUJuD��YLHQH�OODPDGD�³ELRHQHUJuD´�
'HQWUR� GH� ODV� UHFLHQWHV� GLVFXVLRQHV�� UHIHUHQWHV� D� SROtWLFD� \� HFRQRPtD
HQHUJpWLFDV�� HO� QHJDWLYR� LPSDFWR�PHGLRDPELHQWDO� GHELGR� DO� FRQVXPR� GH
FRPEXVWLEOHV� IyVLOHV� KD� FRQGXFLGR� D� XQD� FUHFLHQWH� GHPDQGD� HQ� OD
XWLOL]DFLyQ�PiV� LQWHQVD� \� H[WHQVD� GH� IXHQWHV� GH� HQHUJtD� UHQRYDEOHV�� (Q
HVWH� FRQWH[WR� HQWRQFHV� TXH� OD� ELRPDVD� VH� SUHVHQWD� FRPR� XQD� RSFLyQ
HVSHFLDOPHQWH�SURPHWHGRUD�
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'H� XQD� IRUPD� JHQpULFD�� SRU� ELRPDVD� HQWHQGHUHPRV� HO� FRQMXQWR� GH
PDWHULD� RUJiQLFD�� GH� RULJHQ� YHJHWDO� R� DQLPDO�� LQFOX\HQGR� ORV�PDWHULDOHV
SURFHGHQWHV�GH�VX�WUDQVIRUPDFLyQ�QDWXUDO�R�DUWLILFLDO�
���������)XHQWHV�GH�%LRPDVD
(O� WpUPLQR� ELRPDVD�� HQ� VHQWLGR� DPSOLR�� VH� UHILHUH� D� FXDOTXLHU� WLSR� GH
PDWHULD� RUJiQLFD�TXH�KD� WHQLGR� VX�RULJHQ� LQPHGLDWR� FRPR� FRQVHFXHQFLD
GH�XQ�SURFHVR�ELROyJLFR��(O� FRQFHSWR�GH�ELRPDVD�FRPSUHQGH� WDQWR�D� ORV
SURGXFWRV� GH� RULJHQ� YHJHWDO� FRPR� D� ORV� GH� RULJHQ� DQLPDO�� 6H� SXHGHQ
FRQVLGHUDU� WUHV� JUDQGHV� JUXSRV� HQ� FXDQWR� D� ODV� SRVLEOHV� IXHQWHV� GH
ELRPDVD�SDUD�VX�DSURYHFKDPLHQWR�HQHUJpWLFR�
%LRPDVD� QDWXUDO�� (V� OD� TXH� VH� SURGXFH� HQ� OD� QDWXUDOH]D� VLQ� OD
LQWHUYHQFLyQ� KXPDQD�� SRU� HMHPSOR� HQ� ERVTXHV�� PDWRUUDOHV�� KHUED]DOHV�
HWF�� (VWH� WLSR� GH� ELRPDVD� QR� HV� OD� PiV� DGHFXDGD� SDUD� VX
DSURYHFKDPLHQWR� HQHUJpWLFR� PDVLYR� \D� TXH� SRGUtD� RULJLQDU� XQD� UiSLGD
GHJUDGDFLyQ�GH�ORV�HFRVLVWHPDV�QDWXUDOHV�
%LRPDVD�UHVLGXDO��(V�OD�SURFHGHQWH�GH�DFWLYLGDGHV�DJUtFRODV��JDQDGHUDV
\� IRUHVWDOHV��DVt�FRPR� ORV� VXESURGXFWRV�GH� LQGXVWULDV�DJURDOLPHQWDULDV�\
GH� WUDQVIRUPDFLyQ� GH� OD�PDGHUD�� /D� XWLOL]DFLyQ�GH� HVWH� WLSR� GH� ELRPDVD
RIUHFH�HQ�SULQFLSLR�SHUVSHFWLYDV�DWUD\HQWHV��DXQTXH� OLPLWDGDV��VLHQGR�HQ
JHQHUDO�PiV� LPSRUWDQWH� OD�GHVFRQWDPLQDFLyQ�TXH�VH�SURGXFH�DO�HOLPLQDU
HVWRV� UHVLGXRV� TXH� OD� HQHUJtD� TXH� VH� SXHGH� JHQHUDU� FRQ� VX
DSURYHFKDPLHQWR�
%LRPDVD� GH� FXOWLYRV� HQHUJqWLFRV�� /RV� FXOWLYRV� HQHUJpWLFRV� SDUD
SURGXFFLyQ� GH� ELRPDVD� OLJQRFHOXOyVLFD�� WDQWR� KHUEiFHD� FRPR� IRUHVWDO�
WUDQVIRUPDEOH� HQ� FRPEXVWLEOH� VRQ� \D� XQD� UHDOLGDG� HQ� DOJXQRV� SDtVHV�
SULQFLSDOPHQWH�HQ�%UDVLO�\�(VWDGRV�8QLGRV��TXH�HQIRFDQ� OD�SURGXFFLyQ�GH
FDxD� GH� D]~FDU� \�PDt]�� UHVSHFWLYDPHQWH�� D� OD� REWHQFLyQ� GH� HWDQRO� SDUD
FDUEXUDQWH�GH�DXWRPRFLyQ�
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/RV� UHVLGXRV� DJUtFRODV�� IRUHVWDOHV� \� ORV� SURGXFWRV� SURFHGHQWHV� GH
SODQWDFLRQHV� GH� FXOWLYRV� HQHUJpWLFRV� HQ� WLHUUDV� PDUJLQDOHV� VRQ� ORV
GHQRPLQDGRV�UHVLGXRV�GH�QDWXUDOH]D�OLJQRFHOXOyVLFD��ELRPDVD��
/RV� UHVLGXRV� IRUHVWDOHV� SURYLHQHQ� SULQFLSDOPHQWH� GH� WUDWDPLHQWRV
VHOYtFRODV� �SRGDV�� FODUHRV� \� HQWUHVDFDV��� FRUWDV� \� HODERUDFLyQ� GH� OD
PDGHUD�� \� ORV� UHVLGXRV� DJUtFRODV�GH� SRGDV� GH� FXOWLYRV� OHxRVRV� �YLxHGRV�
ROLYRV��iUEROHV�IUXWDOHV��HWF���\�UHVWRV�GH�FXOWLYRV�KHUEiFHRV�
/D�SURGXFFLyQ�FRQWLQXD�\�HO�DOWR�YDORU�HQHUJpWLFR�TXH�FRQWLHQHQ�WDQWR�ORV
UHVLGXRV� IRUHVWDOHV� \� DJUtFRODV� ����� ���0-�NJ�� FRPR� ORV�XUEDQRV� ���� ��
0-�NJ���KDFH�TXH�SXHGDQ�VHU�DSURYHFKDGRV�HQHUJpWLFDPHQWH�
��������'LVWULEXFLzQ�0XQGLDO�GH�%LRPDVD
$FWXDOPHQWH� OD�ELRPDVD�FRQWULEX\H�FRQ�HO� �������HQ�HO� DEDVWHFLPLHQWR
PXQGLDO� GH� HQHUJuD�� VLHQGR� HO� PD\RU� XWLOL]R� HQ� ORV� 3DuVHV� HQ� 9uDV� GH
'HVDUUROOR� �39'��� SDuVHV� HQ� GRQGH� VH� HQFXHQWUD� ORFDOL]DGD� OD� PD\RU
SUHVHQFLD�GH�ELRPDVD�GHO�PXQGR��)LJ�����
3HUR�HO�XWLOL]R�GHO�UHFXUVR�HQ�ORV�39'��VH�UHDOL]D�GH�PDQHUD�QR�VRVWHQLEOH
GHELGR� D� TXH� OD� PDWHULD� SULPD� SULQFLSDO� HV� OD� OHxD� \� HVWR� DXPHQWD� OD
GHIRUHVWDFLzQ� \� GHVHUWLILFDFLzQ�� (O� XVR� FRPHUFLDO� GH� OD� ELRPDVD� SDUD� OD
JHQHUDFLzQ� GH� FDORU�� YDSRU� R� HOHFWULFLGDG�� HVWj� EDVDGR� HQ� HO� XWLOL]R� GH
UHVLGXRV�DJUuFRODV�R�IRUHVWDOHV������
(Q� PXFKRV� SDuVHV� SURGXFWRUHV� GH� D]�FDU�� SRU� HMHPSOR�� VH� XWLOL]D� HO
UHVLGXR�GH�OD�FDxD�GH�D]�FDU�OODPDGR�EDJD]R�SDUD�OD�JHQHUDFLzQ�GH�YDSRU
\� HOHFWULFLGDG� SDUD� VDWLVIDFHU� ORV� UHTXHULPLHQWRV� HQHUJqWLFRV� GH� OD
HPSUHVD�PLVPD�
6HJ�Q� ORV� RUJDQLVPRV� PXQGLDOHV� TXH� VH� RFXSDQ� GHO� WHPD�� OD� ELRPDVD
WHQGUj� XQ� SDSHO� LPSRUWDQWH� HQ� HO� DEDVWHFLPLHQWR� IXWXUR� GH� HQHUJuD�� GH
DFXHUGR�D�ORV�GLIHUHQWHV�HVFHQDULRV�HQHUJqWLFRV�



��

)LJ�����'LVWULEXFLyQ�JOREDO��GH�ELRPDVD
6X� GLVSRQLELOLGDG� HQ� JUDQGHV� FDQWLGDGHV� HQ� IRUPD� GH� UHVLGXRV� D� EDMR
FRVWR�� \� FRQ� HILFLHQWHV� VLVWHPDV� WqFQLFRV� GH� WUDQVIRUPDFLzQ�� KDFH� HVWH
UHFXUVR� HFRQyPLFDPHQWH� DWUDFWLYR�� GH� PDQHUD� TXH� SXHGD� FRPSHWLU� FRQ
ORV�FRPEXVWLEOHV�IzVLOHV��/D�HQHUJuD�GH�ELRPDVD�R�³ELRHQHUJuD´�FRQWULEXLUj
JUDQGHPHQWH� D� OD� IXWXUD� GHPDQGD�PXQGLDO� GH� HQHUJuD�� HQ� HO� UDQJR� GHO
������� GHO� WRWDO� �7DEOD� ���� 'HVGH� HVWH� SXQWR� GH� YLVWD�� VHUj� QHFHVDULR
HVWDEOHFHU�SURJUDPDV�VRVWHQLEOHV� � GH�JHVWLzQ�GH� UHVLGXRV� DJUuFRODV�\�GH
FXOWLYRV� HQHUJqWLFRV� GHGLFDGRV�� FRQ� FDUDFWHUuVWLFDV� GH� EDMR� FRQVXPR
HQHUJqWLFR� HQ� VX� REWHQFLzQ� \� D� EDMR� FRVWR�� 6L� ELHQ� HVWDV� FDUDFWHUuVWLFDV
GHSHQGHUDQ� GH� ODV� FRQGLFLRQHV� FOLPjWLFDV�� GHO� WLSR� GH� � VXHOR�� \� OD
GLVSRQLELOLGDG� GH� DJXD�� VH� GHEHQ� WHQHU� HQ� FXHQWD� WDPELqQ� � IDFWRUHV
FRPSOHPHQWDULRV�FRPR�HO�GHVDUUROOR�WHFQROzJLFR�GH�WUDQVIRUPDFLzQ�GH�DOWD
HILFLHQFLD�
$� QLYHO� PXQGLDO� VH� HVWiQ� OOHYDQGR� D� FDER� SURJUDPDV� GH� GHVDUUROOR� GH
SURGXFFLzQ�\�XWLOL]R�GH�ELRPDVD�SDUD�OD�JHQHUDFLzQ�GH�FDORU�\�HQHUJuD��(V
FLHUWR� TXH� HO� LQWHUqV� HQ� OD� ELRHQHUJuD�� YDUuD� GH� DFXHUGR� D� ODV
FDUDFWHUuVWLFDV�GH�FDGD�SDuV��HQ�HO�FDVR�GH�ORV�3DuVHV�HQ�9uDV�GH�'HVDUUROOR
�39'��HV�QHFHVDULR�DSOLFDU�VLVWHPDV�HQHUJqWLFRV�HQ�ODV�jUHDV�UXUDOHV��R�HQ
VHFWRUHV�GRQGH�HO�FRQVXPR�GH�FRPEXVWLEOHV�IyVLOHV�HV�DOWR�
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/D� HQHUJuD� WRWDO� FRQWHQLGD� HQ� ODV� UHVHUYDV� GH� ELRPDVD�� HV� LJXDO� D� ODV
UHVHUYDV� FRPSUREDGDV� GH� ORV� FRPEXVWLEOHV� IzVLOHV�� FRQ� � HO� ����GH� HVWD
HQHUJuD� ELRPjVLFD� VH� HQFXHQWUD� DOPDFHQDGD� HQ� ORV� jUEROHV� ������ /D
2UJDQL]DFLzQ�0XQGLDO�GH�OD�$JULFXOWXUD�\�OD�DOLPHQWDFLzQ��)$2��HVWLPD�TXH
�� ���� 0W�DxR� GH� OHxD� HV� SURGXFLGD� HQ� ORV� 39'� SDUD� XVR� LQGXVWULDO� \
UHVLGHQFLDO� ������3HUR�HVWH� UHFXUVR�QR�VH� UHJHQHUD�DO�PLVPR� ULWPR�HQ� OD
FXDO�YLHQH�FRVHFKDGR��FUHDQGR�GHVHTXLOLEULR�HQ�HO�VLVWHPD�
8Q�PHUFDGR�H[LWRVR�SDUD� OD�ELRHQHUJuD� GHSHQGHUj�GH� OD� LPSODQWDFLzQ�GH
HVWUDWHJLDV�DGHFXDGDV�HQ� OD� JHVWLzQ�\�SURWHFFLzQ�GH� ORV� UHFXUVRV��6H�KD
PHQFLRQDGR�TXH�OD�LPSRUWDQFLD�GH�OD�ELRPDVD�FRPR�PDWHULD�SULPD�HQ�OD
SURGXFFLzQ� GH� FRPEXVWLEOH�� UHODFLRQDGD� FRQ� OD� SURGXFFLzQ� GH� DOLPHQWRV
SDUD� HO� FRQVXPR� KXPDQR�� HV� SULPRUGLDO� \� IXQGDPHQWDO�� SHUR� H[LVWH
ELRPDVD� TXH� VH� DMXVWD� D� DPERV� FRQFHSWRV�� \� HQ� GRQGH� OD� UHODFLzQ
DOLPHQWR�HQHUJuD� SXHGH� VHU� XQD� YHQWDMD� VL� YLHQH� DSOLFDGD� HQ� PRGR
VRVWHQLEOH�

)XHQWH 7LHPSRHVWLPDGR�DxRV�
'HPDQGDHVWLPDGD�GH�HQHUJuD��(-�DxR�

3DUWLFLSDFLzQGH�OD�ELRPDVD�(-�DxR� 2EVHUYDFLzQ
5HQHZDEOH(QHUJ\����� ��������� ������� ������� %DVDGD�HQ�FjOFXORV�FRQ�HOPRGHOR�5,*(6
6KHOO����� ���� �������� ������� &UHFLPLHQWRVRVWHQLEOH����DxR�
:(&����� ��������� ������� ������ 5DQJRV�HQ�HVFHQDULRVVHSDUDGRV

*UHHQSDFH6(,����� ��������� ������� ������� 3URGXFFLzQ�HQ���0+D�GH�WLHUUDV
,3&&����� ��������� ������� ������� (VFHQDULRLQWHQVLYR��XVRFRPHUFLDO�

7DEOD����%LRPDVD�HQ�HO�VLVWHPD�HQHUJqWLFR�PXQGLDO
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8Q� WLSR� GH� ELRPDVD� FRQ� HVWDV� FDUDFWHUuVWLFDV� HV� OD� FDxD� GH� D]�FDU�� TXH
JHQHUD� UHVLGXRV�FRQ�YDORUHV�HQHUJqWLFRV� LPSRUWDQWHV�GXUDQWH�VX�SURFHVR
SDUD�OD�REWHQFLzQ�GH�D]�FDU��6L�ELHQ�VRQ�PXFKRV� ORV�SDuVHV�TXH�FXOWLYDQ
FDxD� GH� D]�FDU�� QR� VRQ� OD� JUDQ� PD\RUuD� ORV� TXH� KDQ� WRPDGR� QXHYDV
PHGLGDV�SDUD�XQ�PD\RU�XWLOL]R�GH�VXV�UHFXUVRV�ELRPjVLFRV�\�XQD�PHMRUD
HQ�OD�HILFLHQFLD�GH�JHQHUDFLzQ�GH�HQHUJuD�
��������%LRPDVD�\�DPELHQWH
/RV�FRPEXVWLEOHV�GHULYDGRV�GH� OD�ELRPDVD�VRVWHQLEOH� WLHQHQ�HO�PpULWR�GH
UHHPSOD]DU� ORV� FRPEXVWLEOHV� IyVLOHV� VLQ� QLQJXQD� HPLVLyQ� QHWD� GH� &2��
DSDUWH�GH� OD�HQHUJtD�FRQVXPLGD�D� WUDYpV�GHO�XVR�GH�FRPEXVWLEOHV� IyVLOHV
HQ� ODV� IDVHV� DJUtFROD� H� LQGXVWULDO� GH� OD� SUHSDUDFLyQ� GH� ELRFRPEXVWLEOH�
3DUD� YDULRV� ELRFRPEXVWLEOHV�� OD� FDQWLGDG� GH� HQHUJtD� GH� FRPEXVWLEOHV
IyVtOHV� UHTXHULGD�HQ�VX�SURFHVDPLHQWR�HV�EDMD� �� ���D������� FRPSDUDGD
FRQ� OD� HQHUJtD� FRQWHQLGD� HQ� HO� ELRFRPEXVWLEOH�� GH� OR� TXH� UHVXOWD� XQD
DOWHUQDWLYD�SDUD�FXEULU� OD�GHPDQGD�KXPDQD�GH�FRPEXVWLEOHV�PLHQWUDV�VH
GHVDFHOHUDQ�ODV�HPLVLRQHV�GH�&2� �
������7HFQRORJuD�HQHUJqWLFD�SDUD�HO�XWLOL]R�GH�OD��ELRPDVD
'HVGH�HO�SXQWR�GH�YLVWD�GH�FRQVLGHUDU�OD�ELRPDVD�FRPR�IXHQWH�GH�HQHUJtD
FREUD�LPSRUWDQFLD�HO�SRGHU�XWLOL]DU�XQ�DPSOLR�UDQJR�GH�ELRPDVD�YHJHWDO�\
WDPELpQ�UHVLGXRV��RUJiQLFRV�FRPR�FRPEXVWLEOH�HQ�SURFHVRV�GH�FRQYHUVLyQ
HQHUJpWLFD�� (O� SULQFLSDO� UHWR� GHO� DSURYHFKDPLHQWR� HQHUJpWLFR� GH� OD
ELRPDVD� HV� OD� SURGXFFLyQ� GH� HOHFWULFLGDG� R� OD� SURGXFFLyQ� GH� HQHUJtD
WpUPLFD� \� HOpFWULFD� �FRJHQHUDFLyQ�� FRQ� XQD� HILFLHQFLD� HOpFWULFD� DOWD
XWLOL]DQGR�PRWRUHV�WXUELQDV�GH�JDV�R�SLODV�D�FRPEXVWLEOH��(O�SRWHQFLDO�GH
XQ�SURFHVR�FRPR�OD�JDVLILFDFLyQ�DSOLFDGR�D�OD�ELRPDVD�SDUD�OD�FRQWULEXFLyQ
DO� VXPLQLVWUR� HQHUJpWLFR� HV� DOWD�� (VWR� HVWi� DVRFLDGR� FRQ� ORV� DOWRV
EHQHILFLRV�PHGLRDPELHQWDOHV�� FRPR�SRU�HMHPSOR� ORV�SRWHQFLDOHV�DOWRV� GH
UHGXFFLyQ� GH� HPLVLRQHV�� /D� JDVLILFDFLzQ� HV� XQ� SURFHVR� GH� FRQYHUVLzQ
WHUPRGLQjPLFR�� FDSD]D� GH� FRQYHUWLU� PDWHULDOHV� VzOLGRV� HQ� JDV
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FRPEXVWLEOH��6X�SULQFLSLR�EjVLFR��HV�FDOHQWDU�HO�PDWHULDO�ELRPjVLFR�KDVWD
URPSHU� OD� FDGHQD� HQWUH� VXV� FRPSRQHQWHV� RUJjQLFRV� \� VX� DOWR� SHVR
PROHFXODU�� SDUD� GHVFRPSRQHUORV� HQ� KLGURFDUERQHV� � OLJHURV�� FRPR� &2�
KLGUzJHQR�� HWF� ������ (VWH� SURFHVR� SUHVHQWD� PD\RU� HILFLHQFLD� HQ� OD
FRQYHUVLzQ�GH�HQHUJuD�TXH�OD�FRPEXVWLzQ�GLUHFWD�GH�OD�ELRPDVD�VzOLGD�
6LQ�HPEDUJR��HQ�HVWH�PRPHQWR�H[LVWH�~QLFDPHQWH�XQ�SHTXHxR�Q~PHUR�GH
JDVLILFDGRUHV�SDUD�DSOLFDFLRQHV�GH�HQHUJtD�WpUPLFD�HQ�IDVH�FRPHUFLDO��HVWR
HV� SULQFLSDOPHQWH� GHELGR�� SRU� XQ� ODGR�� D� ORV� SUREOHPDV� WpFQLFRV� �OD
WHFQRORJtD� VyOR� VH� HQFXHQWUD�SDUFLDOPHQWH� GLVSRQLEOH� \� OD� WHFQRORJtD� GHO
VLVWHPD�HVWi�WRGDYtD�HQ�XQD�HWDSD�HQ�YtDV�GH�GHVDUUROOR��\�SRU�RWUR�ODGR�D
ORV�FRVWHV� UHODWLYDPHQWH�DOWRV�GH�HVWD� WHFQRORJtD� GH�FRQYHUVLyQ��6yOR� HQ
DOJXQRV�SDtVHV�$PHULFDQRV�\�GH�OD�8QLyQ�(XURSHD�FRPR�$XVWULD��)LQODQGLD
\�6XHFLD��GRQGH�OD�XWLOL]DFLyQ�GH�OD�ELRPDVD�WLHQH�XQ�FRQVLGHUDEOH�DSR\R
HFRQyPLFR� SRU� SDUWH� GH� SURJUDPDV� QDFLRQDOHV�� VH� XVDQ� FDQWLGDGHV
LPSRUWDQWHV� GH� ELRPDVD� FRPR� FRPEXVWLEOH� HQ� VLVWHPDV� GH� FRQYHUVLyQ
HQHUJpWLFDV�
�������3URFHVRV�GH�WUDQVIRUPDFLzQ�HQHUJqWLFD�GH�OD�ELRPDVD
(VSHFLILFDPHQWH�ORV�SURFHVRV�GH�FRQYHUVLzQ�GH�OD�ELRPDVD�HQ�HQHUJuD��VH
GLYLGHQ�HQ�GRV�FDWHJRUuDV��SURFHVR�ELRTXuPLFRV�\�SURFHVRV�WHUPRTXtPLFRV
�����
���������3URFHVRV�GH�FRQYHUVLzQ�ELRTXuPLFRV
/RV�SURFHVRV�GH� FRQYHUVLzQ�ELRTXuPLFRV�� VH�EDVDQ�HQ� OD� GHVFRPSRVLFLzQ
GH� OD� ELRPDVD�� PHGLDQWH� PLFURRUJDQLVPRV�� HQ]LPDV� X� KRQJRV� VHD� HQ
SUHVHQFLD� R� QR� GH� R[uJHQR�� (VWH� WLSR� GH� SURFHVR� YLHQH� XWLOL]DGR� SDUD
ELRPDVD� HQ� GRQGH� HO� UDGLR� &�1� VHD� LQIHULRU� D� ��� \� OD� KXPHGDG� HQ� HO
PRPHQWR�GH� OD�FRVHFKD�VHD�VXSHULRU�DO������/RV� WLSRV�GH�ELRPDVD�PjV
DGDSWRV�D��HVWD�FRQYHUVLzQ��VRQ��ORV�FXOWLYRV�DFXjWLFRV��VXE�SURGXFWRV�GH
FXOWLYRV� �SDSD�� DFHLWXQDV�� HWF���� UHVLGXRV� ]RRWqFQLFRV� \� GH� DOJXQRV
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SURFHVRV� LQGXVWULDOHV�� /RV� SULQFLSDOHV� PqWRGRV� VRQ� OD� GLJHVWLzQ
DQDHUzELFD�DHUzELFD�\�OD�IHUPHQWDFLzQ�DOFRKzOLFD�
3URFHVR�GH�'LJHVWLzQ�$QDHUzELFD�\�$HUzELFD
(O�SURFHVR�GH�GLJHVWLzQ�DQDHUzELFD VH�GD�HQ�DXVHQFLD�GH�R[uJHQR��\�SRU�OD
GHVFRPSRVLFLzQ�GH�OD�VXVWDQFLD�RUJjQLFD�D�WUDYqV�GH�PLFUR�RUJDQLVPRV��(O
JDV� SURGXFLGR� VH� OH� FRQRFH� FRPR� ELRJDV�� FRQVWLWXuGR� HQ� XQ� ���� GH
PHWDQR��FRQ�XQ�SRGHU�FDORUuILFR�PHGLR�GH����0-�1P���(O�JDV�SURGXFLGR�VH
VRPHWH�D�XQ�SURFHVR�GH�VHFDGR��FRPSULPLGR�\�DOPDFHQDGR�SDUD�VX�XWLOL]R
SRVWHULRU� FRPR� FRPEXVWLEOH� R� HQ� OD� SURGXFFLzQ� GH� FDORU� \�R� HQHUJuD
HOqFWULFD�
/D�GLJHVWLzQ�DHUzELFD�� SRU�HO� FRQWUDULR�� FRQVLVWH� HQ� OD�PHWDEROL]DFLzQ�GH
VXVWDQFLDV� RUJjQLFDV� SRU� PLFUR�RUJDQLVPRV�� FX\R� GHVDUUROOR� HVWj
FRQGLFLRQDGR� SRU� OD� SUHVHQFLD� GH� R[uJHQR�� (VWH� WLSR� GH� EDFWHULDV
FRQYLHUWHQ� VXVWDQFLDV� FRPSOHMDV� HQ� RWUDV� VLPSOHV�� OLEHUDQGR�&2� \�+�2�
SURGXFLHQGR�HO�FDOHQWDPLHQWR�GHO�VXVWUDWR��/XHJR�HO�FDORU�SURGXFLGR�SXHGH
VHU�WUDQVIHULGR�DO�H[WHUQR�PHGLDQWH�LQWHUFDPELDGRUHV�GH�FDORU�
)HUPHQWDFLzQ�$OFRKzOLFD
/D�IHUPHQWDFLzQ�DOFRKzOLFD�HV�XQ�SURFHVR�GH�WLSR�PLFUR�DHUzILOR��GRQGH�VH
WUDQVIRUPDQ� ORV� JO�FLGRV� GH� ORV� YHJHWDOHV� HQ� HWDQRO�� (O� HWDQRO� HV� XQ
SURGXFWR�TXH�SXGH�VHU�XWLOL]DGR�HQ�PRWRUHV�D�FRPEXVWLzQ�LQWHUQD�
���������3URFHVRV�GH�&RQYHUVLzQ�7HUPRTXuPLFRV
6RQ�SURFHVRV� TXH� VH� EDVDQ� HQ� HO� FDORU�� SHUPLWLHQGR� UHDFFLRQHV� TXuPLFD
QHFHVDULDV�SDUD�WUDQVIRUPDU� OD�PDWHULD�HQ�HQHUJuD��6H�XVD�HO�SURFHVR�HQ
SURGXFWRV� \� UHVLGXRV� FHOXORVRV� \� OHxRVRV�� HQ� GRQGH� HO� UDGLR� &�1� VHD
VXSHULRU� D� ��� \� XQ� FRQWHQLGR� GH� KXPHGDG� QR� VXSHULRU� DO� ����� /RV
SURFHVRV� WHUPRTXuPLFRV��XWLOL]DQ�HO� FDORU� SDUD�GHVFRPSRQHU� OD� ELRPDVD�
VLHQGR� ORV�SULQFLSODHV�PqWRGRV��SLUzOLVL�� FRPEXVWLzQ�GLUHFWD��JDVLILFDFLzQ�
FDUERQL]DFLzQ� \� OD� HVWUDFFLzQ� GH� DFHLWHV� YHJHWDOHV�� 'HSHQGLHQGR� GH� ODV



��

FRQGLFLRQHV�\�GH� ODV�FDUDFWHUuVWLFDV� WqFQLFDV�GH�FDGD�PqWRGR��VH�SXHGHQ
REWHQHU�SURGXFWRV�VzOLGRV��OuTXLGRV�R�JDVHRVRV�
3URFHVR�GH�3LUzOLVL
(V�XQ�SURFHVR�GH�GHVFRPSRVLFLzQ�GHPDWHULDRUJjQLFD��REWHQLGR�PHGLDQWH
OD� DSOLFDFLzQ�GH� FDORU� D� WHPSHUDWXUDV� GH�����&�D�����&�� HQ�DXVHQFLD� R
FRQ�PX\�SRFR�R[uJHQR�/RV�SURGXFWRV�SXHGHQ�VHU�JDVHRVRV��SLUzOLVL�YHOR]��
OuTXLGRV��SLUzOLVL� OHQWD��R�VzOLGRV��SLUzOLVL�WUDGLFLRQDO���GHSHQGLHQGR�GH�ORV
SDUjPHWURV�GH�UHDFFLzQ�
3URFHVRV�GH�&RPEXVWLzQ�'LUHFWD
(V� XQ� VLVWHPD� PX\� WUDGLFLRQDO� GH� H[WUDFFLzQ� GH� HQHUJuD�� /D� HQHUJuD
REWHQLGD�HQ�IRUPD�GH�FDORU�YLHQH�XWLOL]DGD�SDUD�JHQHUDU�YDSRU�HQ�FDOGHUDV
\�FRPR�FDORU�GH�SURFHVR��FRPR�SRU�HMHPSOR�HQ�ODV�IjEULFDV�GH�D]�FDU��/D
FRPEXVWLzQ� GH� SURGXFWRV� \� UHVLGXRV� DJUuFRODV� UHVXOWD� VHU� PHMRU� VL� VH
XWLOL]DQ�SURGXFWRV�ULFRV�GH�FHOXORVD�H�OLJQLQD�FRQ�FRQWHQLGR�GH�DJXD�PHQRU
D�����
3URFHVRV�GH�*DVLILFDFLzQ
(O� SURFHVR� FRQVLVWH� HQ� OD� R[LGDFLzQ� LQFRPSOHWD� GH� OD� VXVWDQFLD� HQ� XQ
DPELHQWH�D�WHPSHUDWXUD�DOWD����������&���SDUD�SURGXFLU�XQ�JDV�GH�SRGHU
FDORUuILFR�YDULDEOH�
(O�YDORU�GHO�SRGHU�FDORUuILFR�YD�D�GHSHQGHU�GHO�DJHQWH�JDVLILFDQWH��PHGLR
JDVHRVR� HQ� HO� TXH� UHDFFLRQD� OD� ELRPDVD� VzOLGD�� \� GHO� FRQWHQLGR� GH
KXPHGDG�GHO�WLSR�GH�ELRPDVD��HO�YDORU�SXHGH�HVWDU�HQWUH�ORV�������N-�1P�
VL�VH�XWLOL]D�DLUH��KDVWD�ORV��������N-�1P� HQ�HO�FDVR�GH�XWLOL]DU�R[uJHQR��(O
SURFHVR� VH� SXHGH� OOHYDU� D� FDER� HQ� JDVLILFDGRUHV� GH� OHFKR� ILMR� R�PzYLO� \
JDVLILFDGRUHV�GH�GH�OHFKR�IOXuGR�
&DUERQL]DFLzQ
3URFHVR� GH� WUDQVIRUPDFLzQ� GH� SURGXFWRV� OHxRVRV� \� FHOXORVRV� HQ� FDUEzQ
YHJHWDO��D�WUDYqV�GH�OD�HOLPLQDFLzQ�FRQ�FDORU��GHO�DJXD�\�GH�ODV�VXVWDQFLDV
YROjWLOHV�GH�OD�PDWHULD�ELRPjVLFD�
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&$3Î78/2�,,,&$f$�'(�$=Ò&$5��'(6$552//2�(�,03$&72�5(*,21$/
������3URGXFFLzQ�GH�FDxD�GH�D]�FDU�HQ�3HU�
'XUDQWH������XQ�SURPHGLR�GH��������KHFWiUHDV�GH�FDxD�GH�D]�FDU�IXHURQ
FRVHFKDGDV� HQ� 3HU��� VLHQGR� OD� FDQWLGDG� PD\RU� HQ� XQ� ������ DO� DxR
DQWHULRU� ���� ���� +D���� /DV� UHJLRQHV� FRQ� PD\RU� SURGXFFLyQ� IXHURQ� � /D
/LEHUWDG� \� /DPED\HTXH�� 6LQ� HPEDUJR�� GXUDQWH� HO� DxR� ������ VH� KD
REWHQLGR�XQ�LQFUHPHQWR�HQ�OD�FDQWLGDG�GH�KHFWjUHDV�FRVHFKDGDV��XQ�WRWDO
GH��������+D��FRQ�XQ�SURPHGLR�QDFLRQDO�GH�UHQGLPLHQWR�GH�ORV�FDPSRV�GH
������WRQHODGDV�GH�FDxD�SRU�KHFWjUHD�������(V�HYLGHQWH�TXH�GXUDQWH�HVWH
�OWLPR�SHULRGR��KD� LQIOXHQFLDGR�PXFKR� ORV�QXHYRV�FDPELRV�HQ� OD�JHVWLzQ
DGPLQLVWUDWLYD� GH� ODV� GLIHUHQWHV� HPSUHVDV� D]XFDUHUDV�� HVSHUjQGRVH� XQD
PD\RU�SURGXFFLzQ�GXUDQWH�HO�SHULRGR������\�XQ�PHMRU�DSURYHFKDPLHQWR
GH�OD�SRWHQFLDOLGDG�GHO�VHFWRU��7DEOD����

)XHQWH��&HQWUR�GH�,QYHVWLJDFLyQ�GHO�$]~FDU������

7DEOD����&DSDFLGDGHV�GH�ODV�(PSUHVDV�$]XFDUHUDV�3HUXDQDV(PSUHVD$]XFDUHUD ÈUHD�7RWDO�+D� ÈUHD�&DxHUD�+D� &DSDFLGDG�0ROLHQGD�7�GuD�
0ROLHQGD�$FWXDO�7�GuD�&DVD�*UDQGH ������ ������ ����� �����/DUHGR ����� ����� ����� �����&DUWDYLR ����� ����� ����� �����3RPDOFD ������ ������ ����� �����3XFDOD ����� ����� ����� �����7XPDQ ������ ����� ����� �����&D\DOWL ����� ����� ����� �����6DQ� -DFLQWR ������ ����� ����� �����3DUDPRQJD ����� ����� ����� �����(O�,QJHQLR ��� ��� Q�D Q�D$QGDKXDVL ����� ����� ����� Q�D&KXFDUDSL ����� ����� ��� ���727$/ ������� ������ ������ ������
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������� ,PSRUWDQFLD� GHO� VHFWRU� D]XFDUHUR� HQ� OD� HFRQRPuD� UHJLRQDO
3HUXDQD
/DV�HPSUHVDV�D]XFDUHUDV�SHUXDQDV�SRGHPRV�FODVLILFDUODV��DUELWUDULDPHQWH
D� SHVDU� GH� VHU� WRGDV� VRFLHGDGHV� DQzQLPDV� DELHUWDV� �)LJ�� ���� FRPR
³SULYDGDV´�� 6DQ� -DFLQWR� �$QFDVK��� 3DUDPRQJD�(O� ,QJHQLR� �/LPD��� /DUHGR
�OD� /LEHUWDG��� &DUWDYLR� �/D� /LEHUWDG��� &KXUDFDSL� �$UHTXLSD�� \� 3XFDOj
�/DPED\HTXH��� \� ³SRU� SULYDWL]DU´�� 3RPDOFD� �/DPED\HTXH��� 7XPjQ
�/DPED\HTXH��� &D\DOWu� �/DPED\HTXH��� &DVD� *UDQGH� �/D� /LEHUWDG�� \
$QGDKXDVL� �/LPD��� (O� HVFHQDULR� IXWXUR� GHO� VHFWRU� D]XFDUHUR� HQ� HO� 3HU~�
LQYROXFUD�XQ� IHQyPHQR� VRFLDO� FRPSOHMR�GRQGH�HVWiQ�HQ� MXHJR�GHFLVLRQHV
SROtWLFDV�\�HFRQyPLFDV��6H�HVWj� ORJUDQGR�XQD�PHMRUD�HQ�OD�SURGXFWLYLGDG
GHO�VHFWRU�D�WUDYpV�GH�OD�SULYDWL]DFLyQ�\�OD�LQFXUVLyQ�GH�VRFLRV�HVWUDWpJLFRV
HQ� ODV� HPSUHVDV� D]XFDUHUDV�� /D� $VRFLDFLyQ� 3HUXDQD� GH� 3URGXFWRUHV� GH
$]~FDU��$33$5��KD�HODERUDGR�HO�3ODQ�$]~FDU�3HU~�������HQ�GRQGH�YLHQHQ
H[SXHVWRV� ODV� PHWDV� GH� SURGXFFLyQ� \� SURGXFWLYLGDG�� OD� JHQHUDFLyQ� GH
HPSOHR��ORV�LPSXHVWRV��OD�FRQVHUYDFLyQ�GHO�PHGLR�DPELHQWH�\�OD�UHGXFFLyQ
GH�ODV�LPSRUWDFLRQHV�
'HVSXqV� GH� FLQFR� DxRV� GH� WUDWDU� GH� SULYDWL]DU� \� DWUDHU� LQYHUVLRQLVWDV� DO
VHFWRU�D]XFDUHUR��D�Q�H[LVWHQ�DOUHGHGRU�GH�������� WUDEDMDGRUHV�GLUHFWRV
HQ� ODV� HPSUHVDV� D]XFDUHUDV�� SHUR� VL� WRPDPRV� HQ� FXHQWD� ODV� SHUVRQDV
GHSHQGLHQWHV� GHO� WUDEDMDGRU�� VH� OOHJD� D� OD� FRQFOXVLzQ� TXH� OD� SREODFLzQ
GHSHQGLHQWH�GH�ODV�H[�FRRSHUDWLYDV�VRQ�SRU�OR�PHQRV���������SHUVRQDV�\
HVR�HV�XQ�JUDQ�SUREOHPD�VRFLDO�
/D�SURGXFFLyQ�GH�FDxD�GH�D]~FDU�TXH�VH�HVSHUD�SDUD�HO�DxR������HV�GH
��������WRQHODGDV��&RQGLFLRQHV�FOLPiWLFDV�IDYRUDEOHV��QXHYDV�LQYHUVLRQHV
\�PHMRU�DGPLQLVWUDFLyQ�GH�ODV�HPSUHVDV��SXHGHQ�SHUPLWLU� ORJUDU�PD\RUHV
DXPHQWRV�� (O� VHFWRU� D]XFDUHUR� SHUXDQR� FRQWLQXD� VX� SURFHVR� GH
SULYDWL]DFLyQ�GH� ODV�HPSUHVDV� TXH� D~Q� SHUWHQHFHQ� D� XQD� DGPLQLVWUDFLyQ
FRRSHUDWLYLVWD��VLVWHPD�TXH�OOHYy�DO�VHFWRU�D�XQD�SURIXQGD�FULVLV�ILQDQFLHUD
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LQWHUQD�� TXH� GLR� FRPR� UHVXOWDGR� PHQRV� iUHDV� FRVHFKDGDV�� FDPSRV
DEDQGRQDGRV��EDMRV�UHQGLPLHQWRV��SpUGLGDV�HQHUJpWLFDV��HWF�

)LJ�����&ODVLILFDFLzQ�GH�ODV�HPSUHVDV�D]XFDUHUDV�HQ�3HU��������
(O�GHVDUUROOR�GH�ODV�HPSUHVDV�D]XFDUHUDV�HV�WUDVFHQGHQWDO��SRUTXH�SRVHHQ
XQ� HIHFWR� � PXOWLSOLFDGRU� HQ� OD� UHJLzQ�� 3RU� HMHPSOR�� HQ� /D� /LEHUWDG� OD
LQGXVWULD�D]XFDUHUD�UHSUHVHQWD�����PLOORQHV�GH�GzODUHV�\�����PLOORQHV�GH
GzODUHV�HQ�/DPED\HTXH�
(O�DFWXDO�SDQRUDPD�HQ�HO�VHFWRU�D]XFDUHUR�HV�DOHQWDGRU��VLQ�HPEDUJR� ORV
HPSUHVDULRV� QDFLRDQOHV� KDQ� VROLFLWDGR� DO� QXHYR� JRELHUQR� 3HUXDQR� XQ
PDUFR� MXUuGLFR� HVWDEOH� \� OD� ILMDFLzQ� GH� DUDQFHOHV� MXVWRV� TXH� SHUPLWDQ
UHDOL]DU� QHJRFLDFLRQHV� FRPHUFLDOHV� HTXLWDWLYDV� FRQ� ORV� PLHPEURV� GH� OD
2UJDQL]DFLzQ�0XQGLDO�GHO�&RPHUFLR��20&��\�OD�&RPXQLGDG�$QGLQD��&$1��
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�����/D�&DxD�GH�D]~FDU��FDUDFWHUtVWLFDV�VX�LPSDFWR�HQ�ODV�UHJLRQHV
/D�FDxD�GH�D]~FDU��6DFFKDUXP�RIILFLQDUXP�/� HV�XQD�JUDPtQHD�WURSLFDO��HQ
FX\R�WDOOR�VH�IRUPD�\�DFXPXOD�XQ�MXJR�ULFR�HQ�VDFDURVD��FRPSXHVWR�TXH�DO
VHU�H[WUDtGR�\�FULVWDOL]DGR�HQ�HO� LQJHQLR� IRUPD�HO�D]�FDU��/D�VDFDURVD�HV
VLQWHWL]DGD� SRU� OD� FDxD� JUDFLDV� D� OD� HQHUJtD� WRPDGD� GHO� VRO� GXUDQWH� HO
SURFHVR�GH��IRWRVtQWHVLV��)LJ�����
/DV�SURSRUFLRQHV�GH�ORV�FRPSRQHQWHV�TXH�FRQVWLWX\HQ�OD�FDxD��YDUtDQ�GH
DFXHUGR�FRQ�OD�YDULHGDG�GH�OD�FDxD��HGDG��PDGXUH]��FOLPD��VXHOR��PqWRGR
GH�FXOWLYR��DERQRV��ULHJRV��HWF���SHUR�ORV�YDORUHV�UHIHUHQFLDOHV��VRQ��DJXD
HQ���������VDFDURVD�HQ�������\�ILEUD�R�EDJD]R�HQ��������

7DOOR��FDxD�
5Du]

&RJROOR��EDUERMR�
$EVRUEHHQHUJuDVRODU $EVRUEH&2�GHO�DLUH

+RMDV��EDUERMR�

$EVRUEHDJXD

3URFHVR�GHIRWRVuQWHVLV

)LJ�����&RPSRVLFLzQ�\�FDUDFWHUuVWLFDV�GH�OD�FDxD�GH�D]�FDU
(O� SULQFLSDO� REMHWLYR�GHO� FXOWLYR�GH� OD� FDxD� GH� D]~FDU� HV� VX� XWLOL]R� HQ� OD
SURGXFFLyQ�GH�D]~FDU��UXELD�R�EODQFD���SDUD�HOOR�HV�QHFHVDULR�OOHYDU�D�FDER
DFWLYLGDGHV�LQGXVWULDOHV�\�DUWHVDQDOHV�GH�PDQHUD�LQWHJUDGDV��SDUD�IDFLOLWDU
VX�FXOWLYR��FRVHFKD��UHFRMR��WUDQVSRUWH�\�WUDQVIRUPDFLyQ��(Q�� OD�ILJXUD���
VH�PXHVWUD�HO�FOiVLFR�VLVWHPD�GH�FXOWLYR�GH�FDxD�GH�D]~FDU�
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�����5HVLGXRV��GH�OD�LQGXVWULD�GHO�D]~FDU
+R\� HQ� GuD�� ORV� UHVLGXRV� TXH� VH� JHQHUDQ� HQ� HO� VHFWRU� D]XFDUHUR� ORV
SRGHPRV�GLYLGLU�HQ��UHVLGXRV�TXH�VH�SXHGHQ�JHQHUDU�GXUDQWH�HO�FXOWLYR�GH
OD� FDxD� GH� D]~FDU� \� UHVLGXRV� TXH� VH� JHQHUDQ� GXUDQWH� HO� SURFHVR� GH
SURGXFFLyQ�� /RV� UHVLGXRV� HQ� OD� IDVH�GH� FXOWLYR�HVWiQ� UHODFLRQDGRV� FRQ� HO
WLSR� GH� VHPLOOD� GH� FDxD�� WHPSHUDWXUD�� WLSR� GH� VXHOR�� XWLOL]R� GH
IHUWLOL]DQWHV��HWF��/D�JHQHUDFLzQ�GH�UHVLGXRV�HQ�HO�VHFWRU�D]XFDUHUR�GHVGH
HO� SXQWR� GH� YLVWD� WUDGLFLRQDO�� HUDQ� FRQVWLWXuGRV� SRU� XQ� UHVLGXR� VzOLGR
GHQRPLQDGR�³EDJD]R´�\�XQR�OuTXLGR�GHQRPLQDGR�³FDFKD]D´��3HUR�PXFKRV
FRQFHSWRV�KDQ�FDPELDGR��GHELGR�HQ�JUDQ�SDUWH�D�IDFWRUHV�DPELHQWDOHV��HV
GHFLU� TXH� HQ� HVWD� QXHYDV� WHQGHQFLDV� GH� FDOLGDG� DPELHQWDO� \� GHVDUUROOR
VRVWHQLGR�� HV� QHFHVDULR� WRPDU� HQ� FXHQWD� WRGR� WLSR� GH� UHVLGXRV� TXH� VH
JHQHUHQ� HQ� OD� DFWLYLGDG�� GHVGH� HO� LQLFLR� GHO� FLFOR� KDVWD� HO� SURGXFWR
WHUPLQDGR�� OR� FXDO� LPSOLFD�TXH� VH� WRPHQ�HQ� FXHQWD�QR� VROR� ORV� UHVLGXRV
DQWHV� PHQFLRQDGRV�� VLQR� WDPELpQ� ODV� DJXDV� UHVLGXDOHV� GHO� SURFHVR�� OD
TXHPD�GH� ORV� FDPSRV� DQWHV� \� GHVSXpV�GH� OD� FRVHFKD�� OD� JHVWLyQ�GH� ODV
FHQL]DV�GH�FDOGHURV��OD�FRPSDFWDFLyQ�GH�ORV�VXHORV��HWF�
�������,PSDFWR�GHO�FXOWLYR�GH�FDxD�GH�D]~FDU��)LJ����
/D� FRQWDPLQDFLyQ� DJUtFROD� SRU� VX� QDWXUDOH]D� GLIXVD� VH� GLIHUHQFLD
IXHUWHPHQWH�GH�OD�FRQWDPLQDFLyQ�LQGXVWULDO��SRU�ORV�VLVWHPDV�GH�FRQWURO�\
GHSXUDFLyQ� TXH� VH� LQVWDODQ� HQ� HO� OXJDU� GH� RULJHQ� GH� ODV� HPLVLRQHV
FRQWDPLQDQWHV�
/RV�PpWRGRV�PiV�HILFLHQWHV�\�HFRQyPLFRV�SDUD�FRQWURODU�OD�FRQWDPLQDFLyQ
DJUtFROD�VH�HQFXHQWUDQ�HQ�OD�SUHYHQFLyQ��FRQ�XQD�JHVWLyQ�UDFLRQDO�GH� ORV
DJUR�HFRVLVWHPDV��GHVDUUROODQGR�EXHQDV�SUiFWLFDV�DJUtFRODV�FRQ�WHQGHQFLD
D�PLQLPL]DU�OD�TXHPD�GH�FDPSRV�\�HO�XVR�GH�IHUWLOL]DQWHV�\�KHUELFLGDV�



�� )LJ������6LVWHPD�FOjVLFR�GH�FXOWLYR�GH�FDxD�GH�D]�FDU
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)LJ������,PSDFWR�TXH�JHQHUD�HO�FXOWLYR�GH�FDxD�GH�D]�FDU



��

'LVPLQXFLyQ�GH�PDWHULD�RUJiQLFD�� �/D� DJULFXOWXUD� FRQYHQFLRQDO� GH� OD
FDxD�� IXQGDPHQWDOPHQWH� FDUDFWHUL]DGD� SRU� ODERUHR� LQWHQVLYR� \� DSRUWHV
H[WHUQRV� SDUD� VXVWLWXLU� OD� PDWHULD� RUJiQLFD� DJRWDGD� SRU� ORV� SURGXFWRV
FRVHFKDGRV�\�ORV�HIHFWRV�GH�SUiFWLFDV�FRPR�OD�TXHPD�GHO�EDUERMR��VRQ�D~Q
IUHFXHQWHV� HQ� FDVL� WRGRV� ORV� SDtVHV� GHGLFDGRV� DO� FXOWLYR� GH� OD� FDxD� GH
D]~FDU��7RGR�HOOR� KD�SURGXFLGR�FODURV�HIHFWRV�QHJDWLYRV�HQ� ODV� FDOLGDGHV
GHO�VXHOR��DJXD�\�DLUH��HQ�HO�FOLPD�PXQGLDO�\�HQ�OD�ELRGLYHUVLGDG�D�WRGRV
ORV�QLYHOHV��DEDUFDQGR�DVLPLVPR�HO�SDLVDMH�\�ORV�HFRVLVWHPDV�
(Q� OD� DJULFXOWXUD� FRQYHQFLRQDO GHELGR� D� OD� TXHPD� GH� EDUERMR� \� ODERUHR
LQWHQVLYR� GHO� VXHOR�� VH� SURGXFHQ� HPLVLRQHV� VXSHUIOXDV� GH� GLy[LGR� GH
FDUERQR��&2���D�OD�DWPyVIHUD�\�VH�UHGXFH�OD�FDSDFLGDG�GH�DOPDFHQDPLHQWR
HQ�HO� VXHOR GH� FDUERQR� �&��� (VWR� VH� WUDGXFH�HQ�XQD GLVPLQXFLyQ�GH� VX
PDWHULD�RUJiQLFD�\�SRU�RWUR�ODGR�HQ�XQ�DXPHQWR�GHO�FDOHQWDPLHQWR�JOREDO
GH� OD� 7LHUUD� (O� ODERUHR� LQWHQVLYR� GH� ORV� WHUUHQRV� DJUtFRODV� HV� OD� FDXVD
SULQFLSDO�GH� OD�GLVPLQXFLyQ�GHO�&�HQ�HO� VXHOR� �!�����GHVSXpV�GH������
DxRV� GH� ODERUHR��� 'LFKRV� HIHFWRV� QHJDWLYRV� VH� HOLPLQDQ� DO� DGRSWDU
SUiFWLFDV� FRQVHUYDFLRQLVWDV� WDOHV� FRPR� VLHPEUD�GLUHFWD� �QR� ODERUHR��\� HO
ODERUHR�GH�QR�LQYHUVLyQ��QR�YROWHR�GHO�VXHOR���OR�TXH�DGHPiV�SHUPLWH�XQD
SURGXFWLYLGDG�VRVWHQLEOH�
(O�XVR� LQDGHFXDGR�GHO�VXHOR� FRQ�H[FHVLYRV�SDVHV�GH�UDVWUD�\�VLQ� UHDOL]DU
DUDGXUD�SURIXQGD��GXUDQWH�OD�SUHSDUDFLyQ�GHO�PLVPR��SURYRFD�VX�GHWHULRUR
HVWUXFWXUDO� \� OD� IRUPDFLyQ� GH� FDSDV� OLPLWDQWHV� FRPSDFWDGDV� HQ� ORV
SULPHURV� KRUL]RQWHV� GHO� SHUILO� GHO� VXHOR� TXH�PLQLPL]DQ� OD� UHVSXHVWD� GHO
FXOWLYR�D�OD�DSOLFDFLyQ�GHO�ULHJR�����
&RPSDFWDFLyQ� GH� VXHORV�� /D� GHJUDGDFLyQ� GHO� VXHOR� GHELGR� D� ORV
SURFHVRV� GH� HURVLyQ�� TXHPD� \� FRPSDFWDFLyQ� HV� SUREDEOHPHQWH� HO
SUREOHPD� PHGLRDPELHQWDO� PiV� VHULR� FDXVDGR� SRU� OD� DJULFXOWXUD
FRQYHQFLRQDO�� 6H�SLHUGHQ� DQXDOPHQWH� XQRV����PLOORQHV�GH� KHFWiUHDV� GH
WLHUUD� SDUD� XVR� DJUtFROD�� PRWLYDGR� SRU� ORV� SURFHVRV� GH� GHJUDGDFLyQ�� /D
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WDVD�PHGLD�DQXDO�GH�HURVLyQ�GH�ORV�VXHORV�HQ�PXFKDV�UHJLRQHV�GHO�PXQGR
����WRQHODGDV�SRU�KHFWiUHD�\�DxR��VXSHUD�DPSOLDPHQWH�OD�WDVD�PHGLD�GH
IRUPDFLyQ�GH�VXHOR����WRQHODGD�SRU�KHFWiUHD�\�DxR��
6H� HVWLPD� TXH� ORV� GDxRV� GLUHFWRV� SURGXFLGRV� SRU� OD� HURVLyQ� VREUH� OD
SURGXFFLyQ�DJUtFROD�DXPHQWD�HQ�XQ�����ORV�FRVWHV�GH�pVWD��$GHPiV��VL�VH
VXPDQ� ORV�GDxRV�SURGXFLGRV�HQ�HO� OXJDU�\� IXHUD�GHO�PLVPR� �RQ�VLWH�DQG
RII�VLWH��� ORV� GDxRV� SURGXFLGRV� SRU� OD� HURVLyQ� LPSXWDEOH� D� OD� DJULFXOWXUD
VHUtDQ�GH�����
/D� FRPSDFWDFLyQ� GHO� VXHOR� RFDVLRQD� EDMRV� QLYHOHV� GH� SURGXFWLYLGDG� GHO
FXOWLYR� GH� OD� FDxD� GH� D]~FDU�� RULJLQDGD� IXQGDPHQWDOPHQWH� FXDQGR� VH
HPSOHDQ� PpWRGRV� WUDGLFLRQDOHV� HQ� OD� SUHSDUDFLyQ� GH� ORV� VXHORV� SDUD� OD
VLHPEUD�� (VWD� OLPLWDQWH� DIHFWD� OD� SHQHWUDFLyQ�� UHWHQFLyQ� \� FDSDFLGDG� GH
DOPDFHQDPLHQWR� GH� DJXD� HQ� HO� VXHOR�� UHVWULQJH� OD� DLUHDFLyQ� \
GLVSRQLELOLGDG� GH� QXWULPHQWRV� HQWUH� RWUDV� DGYHUVLGDGHV�� WRGR� OR� FXDO
SURGXFH� XQ� FRQVLGHUDEOH� UHWUDVR� HQ� HO� FUHFLPLHQWR� \� GHVDUUROOR� GH� OD
SODQWD�GH�FDxD�GH�D]~FDU��SDUWLFXODUPHQWH�FXDQGR�HO� ULHJR�VH�VXPLQLVWUD
SRU�PpWRGRV�VXSHUILFLDOHV��\D�TXH�HVWH�FXOWLYR��FRPR�PX\�SRFRV��GHPDQGD
GXUDQWH�VX�FLFOR� DQXDO� LQPHQVDV� FDQWLGDGHV�GH�DJXD� ���������� (QWUH� ODV
DOWHUQDWLYDV� SDUD� SUHYHQLU� R� DWHQXDU� ORV� HIHFWRV� QHJDWLYRV� GH� OD
FRPSDFWDFLyQ�� VH� UHFRPLHQGD� OD� DSOLFDFLyQ� GH� ODEUDQ]D� UHGXFLGD�� OD� QR
ODEUDQ]D� R� OD� PtQLPD� ODEUDQ]D�� (Q� HVH� VHQWLGR�� FRQ� HO� QR� ODERUHR� VH
REWLHQHQ�PD\RUHV�UHQGLPLHQWRV�GH�ORV�FXOWLYRV��PHQRUHV�FRVWRV�GH�PDQR
GH�REUD��FRPEXVWLEOHV�\�XQ�PHQRU�HQKLHUEDPLHQWR������
/D�FDxD�GH�D]~FDU��SRU�VHU�XQ�FXOWLYR�SHUPDQHQWH��KDFH�GLILFLO�UHFXSHUDU�OD
FRQGLFLyQ�ItVLFD�GHO�VXHOR�\D�TXH�VX�VLVWHPD�UDGLFDO�GHEH�VHU�SURWHJLGR�GH
GDxRV�PHFiQLFRV��UHVXOWDQGR�HQ�XQ�SURFHVR�DFXPXODWLYR�GH�FRPSDFWDFLyQ
TXH� GHULYD� HQ� XQD� UHGXFFLyQ� GH� ORV� UHQGLPLHQWRV� HQ� FDGD� FRVHFKD
UHDOL]DGD������
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/D�FRPSDFWDFLyQ�HQ�HO�VXHOR�FRPSURPHWH�VHULDPHQWH�HO�GHVDUUROOR�UDGLFDO
GH� OD� FDxD� GH� D]~FDU�� SURGXFLHQGR� XQ� FUHFLPLHQWR� OLPLWDGR� \
GLVWRUVLRQDQGR�VX�DUTXLWHFWXUD�QDWXUDO��$GHPiV�GH�GHELOLWDU�VX�VLVWHPD�GH
DQFODMH�\�UHVLVWHQFLD�D� ORV�YLHQWRV�� OD�FRPSDFWDFLyQ�GH�VXHOR� UHVWULQJH� OD
H[SORWDFLyQ� UDGLFDO� SDUD� REWHQHU� DJXD� \� QXWULPHQWRV� OR� FXDO� WUDH� FRPR
FRQVHFXHQFLD� PHQRU� SURGXFFLyQ� \� GHVHTXLOLEULR� HFRQyPLFR� HQ� OD
H[SORWDFLyQ������������������
&RQWDPLQDFLyQ� KtGULFD�� /D� FRQWDPLQDFLyQ� GHULYDGD� GHO� XVR� GH
IHUWLOL]DQWHV�\�KHUELFLGDV�UHSUHVHQWDQ�XQ�DOWR�ULHVJR�SDUD�HO�DPELHQWH�\�OD
VDOXG� KXPDQD�� /D� FRQVHFXHQFLD� DPELHQWDO� PiV� SUHRFXSDQWH� HV� OD
FRQWDPLQDFLyQ�GHO�DJXD�WDQWR�D�QLYHO�VXSHUILFLDO�FRPR�GH�OD�FDSD�IUHiWLFD�
/D� OL[LYLDFLyQ� KDFLD� OD� FDSD� IUHiWLFD� HV� XQ� SURFHVR� H[WUHPDGDPHQWH
FRPSOHMR� LQIOXHQFLDGR� SRU� ODV� FDUDFWHUtVWLFDV� GHO� VXHOR�� HV� GHFLU�
FRPSRVLFLyQ�� SUHVHQFLD� GH� VXVWDQFLD� RUJiQLFD�� HVWUXFWXUD�� S+�� HWF�
DGHPiV�GH�ODV�SURSLHGDGHV�ItVLFR�TXtPLFDV�GH�ORV�KHUELFLGDV�\�IHUWLOL]DQWHV
�VROXELOLGDG� HQ� DJXD��� GH� ODV� FRQGLFLRQHV� PHWHUHROyJLFDV�� \� GH� ODV
SUiFWLFDV� DJUtFRODV� �ODERUHR�� LUULJDFLyQ�� HWF��� /RV� ULHVJRV� SDUD� ORV
FRQVXPLGRUHV��VH�GHULYD�GH�OD�SUHVHQFLD�GH�VXVWDQFLDV�QRFLYDV�HQ�HO�DJXD
\�HQ� ORV�SURGXFWRV�DJUtFRODV��SRU� OR�WDQWR�HO�PD\RU� ULHVJR� OR�FRQVWLWX\HQ
ORV�SRVLEOHV�HIHFWRV�HQ�HO�ODUJR�SOD]R��3RU�HMHPSOR��HQ�OD�PD\RU�SDUWH�GH
ORV� WHUUHQRV� GHGLFDGRV� DO� FXOWLYR� GH� FDxD� GH� D]~FDU� HQ� HO� 3HU~�� OD� FDSD
IUHiWLFD�VH�HQFXHQWUD�GHVGH�XQR�D�PHWUR�\�PHGLR�GH�SURIXQGLGDG��OR�TXH
OD�KDFH�DOWDPHQWH�YXOQHUDEOH�GH�VHU�FRQWDPLQDGD�
(PLVLyQ�GH�JDVHV��$O�LJXDO�TXH�OD�FRPSDFWDFLyQ�GH�ORV�VXHORV���OD�TXHPD
GH�FDxD�HV�XQR�GH�ORV�LPSDFWRV�QHJDWLYRV�PiV�ODWHQWHV�GH�OD�DJULFXOWXUD
FRQYHQFLRQDO�� TXH� RFDVLRQD� QR� VRODPHQWH� OD� DOWHUDFLyQ� QDWXUDO� GH� ORV
VXHORV��VLQR�TXH�D�WUDYpV�GH�OD�SUiFWLFD�GH�OD�TXHPD�GH�ORV�FDPSRV�FRQ�HO
REMHWLYR�GH�IDFLOLWDU� ODV�FRVHFKDV�\� OD�UHTXHPD�SDUD�³HOLPLQDU´�ORV�UHVWRV
GH� OD� FRVHFKD�� WDPELpQ� VH� DOWHUD� OD� FDOLGDG� GHO� DLUH� HPLWLHQGR�JDVHV�GH
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HIHFWR� LQYHUQDGHUR� TXH� ELHQ� SXHGHQ� VHU� HYLWDGRV� D� WUDYpV� GH� SUiFWLFDV
VRVWHQLEOHV��DGHPiV�GH�SDUWtFXODV��FHQL]DV��TXH�SRU�DFFLyQ�GHO�YLHQWR�VRQ
WUDQVSRUWDGDV�\�TXH�FDVL�VLHPSUH�DIHFWDQ�D�ODV�SREODFLRQHV�FHUFDQDV�D�ORV
FDPSRV� GH� FXOWLYR�� $� HVWR�� VH� VXPD� LQGLUHFWDPHQWH� ODV� HPLVLRQHV
SURYRFDGDV� SRU� OD� SUHVHQFLD� GH� WRGR� XQ� VLVWHPD� GH� WUDQVSRUWH�� TXH
FRPSUHQGH� OD� SUHVHQFLD� GH� FDPLRQHV� R� WUDLOHUV�� WUDFWRUHV� \� JU~DV� TXH
GHEHQ�WUDQVSRUWDU� OD�FDxD�FRVHFKDGD��(VWH� WLSR�GH� LPSDFWR�VH�WUDWDUi�HQ
PD\RU�GHWDOOH�HQ�HO�FDStWXOR�VLJXLHQWH�
�������,PSDFWR�GHO�SURFHVR�GH�SURGXFFLyQ�GH�D]~FDU
'XUDQWH� HO� SURFHVR� GH� SURGXFFLzQ� GHO� D]�FDU� GH� FDxD� �)LJ�� ����� ORV
UHVLGXRV� TXH� VH� JHQHUDQ� VRQ� WDQWR� VzOLGRV� FRPR� OuTXLGRV�� (Q� OD� HWDSD
LQLFLDO�GHO�SURFHVR�� VH�XWLOL]DQ�JUDQGHV�FDQWLGDGHV�GH�DJXD�SDUD� ODYDU� OD
FDxD�TXH�OOHJD�GH�ORV�FDPSRV�\�TXH�JHQHUDOPHQWH�XQD�YH]�ODYDGD��HO�DJXD
XWLOL]DGD�HQ�OD�RSHUDFLzQ�HV�YHUWLGD�HQ�HO�VLVWHPD�GH�GUHQDMH�GH�OD�IjEULFD�
KDFLD�ORV�FDPSRV�QXHYDPHQWH��(VWD�HWDSD�LPSOLFD�FRQWDPLQDU�ORV�FDPSRV
FRQ�DJXDV�TXH�FRQOOHYDQ�UHVLGXRV�GH�FRPEXVWLEOH��DFHLWHV��\�FDVL�VLHPSUH
UHVLGXRV�IHFDOHV�\�RWURV�FRPSRQHQWHV�
/D�FDxD�ODYDGD�KD�SDVDGR�KDFLD�ORV�PROLQRV�R�WUDSLFKHV�SDUD�OD�H[WUDFFLzQ
GHO�MXJR��TXHGDQGR�FRPR�UHVLGXR�XQ�PDWHULDO�ILEURVR�OODPDGR�EDJD]R��TXH
HV�GHVWLQDGR�DO�VHFWRU�GH�SURGXFFLzQ�GH�SDSHO�\�HQ�JUDQ�SRUFHQWDMH�FRPR
FRPEXVWLEOH� HQ� ORV� SURSLRV� LQJHQLRV� D]XFDUHURV� SDUD� OD� JHQHUDFLzQ� GH
YDSRU�GH�SURFHVR�\�HQHUJuD�HOqFWULFD��/D�TXHPD�GHO�EDJD]R�HQ�FDOGHUDV�GH
EDMR�UHQGLPLHQWR�JHQHUD�JUDQGHV�HPLVLRQHV�GH�JDVHV�TXH�FRQWULEX\HQ�DO
FDOHQWDPLHQWR�JOREDO�
(O� XWLOL]R� GH� DJXD� GXUDQWH� HO� SURFHVR�� � HV� FRQVWDQWH�� \� FRQVWDQWH� HV� OD
JHQHUDFLzQ� GH� DJXD� UHVLGXDO� FRQ� FRQWHQLGR� RUJjQLFR� HQ� ODV� HWDSDV� GH
HYDSRUDFLzQ� \� VHFDGR�� DVu� FRPR� OD� FDFKD]D� \�PLHO� LQFUDVWLOL]DEOH�� 'H� OR
DQWHV� PHQFLRQDGR�� VH� YH� TXH� OD� LQGXVWULD� GHO� D]~FDU� QHFHVLWD� GH� XQD
JHVWLyQ�DPELHQWDO�LQWHJUDO�TXH�SHUPLWD�PLQLPL]DU�VX�LPSDFWR�UHJLRQDO�
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)LJ������5HVLGXRV�JHQHUDGRV�GXUDQWH�HO�SURFHVR�GH�SURGXFFLzQ�GH�D]�FDU
�����(PLVLyQ�GH�JDVHV�GH�ORV�LQJHQLRV�D]XFDUHURV
3DUD� OD�SURGXFFLyQ�GH�D]~FDU�VH� UHTXLHUH�HQRUPHV�FDQWLGDGHV�GH�DJXD�\
HQHUJtD�� TXH� SURYLHQH� SULQFLSDOPHQWH� GH� OD� FRPEXVWLyQ� �JHQHUDOPHQWH
LQHILFLHQWH��GHO�EDJD]R�\�GH�FRPEXVWLEOHV�IyVLOHV�GH�EDMD�FDOLGDG��FRQ�DOWRV
FRQWHQLGRV�GH�D]XIUH��
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7UDGLFLRQDOPHQWH��HO�EDJD]R�HV�TXHPDGR�HQ�FDOGHUDV�SDUD�SURGXFLU�YDSRU
\� HOHFWULFLGDG� QHFHVDULD� SDUD� HO� LQJHQLR�� SHUR� OD� EDMD� HILFLHQFLD� GH� ODV
FDOGHUDV� UHTXLHUHQ� HO� FRPSOHPHQWR� GH� RWURV� FRPEXVWLEOHV�� HQ� HVWH� FDVR
FRPEXVWLEOH� IzVLO��FRPR�HO�SHWUzOHR��/DV�FDOGHUDV�RSHUDQ�FDVL�VLHPSUH�HQ
XQD� PH]FOD� GH� FRPEXVWLEOH� IzVLO�EDJD]R�� 'H� HVWH� PRGR� OD� HILFLHQFLD
HQHUJqWLFD� DOFDQ]DGD� SRU� OD� FRPEXVWLzQ� GHO� EDJD]R�� HV� PRGHUDGD� FRQ
UHVSHFWR�D�OR�TXH�SRGUuD�VHU�REWHQLGR�FRQ�VROXFLRQHV�PHMRU�HODERUDGDV�
6L�ELHQ�OD�SURGXFFLzQ�GH�EDJD]R�HQ�3HU~�GXUDQWH�HO�DxR������IXH�GH������
���� WRQHODGDV�� OD� FDQWLGDG� XVDGD� FRPR� � FRPEXVWLEOH� IXH� GH� �� ���� ���
WRQHODGDV��GH� ORV�FXDOHV�VROR��������� WRQHODGDV� IXHURQ�XWLOL]DGDV�HQ� ORV
LQJHQLRV�D]XFDUHURV�
$QDOL]DQGR� HO� FRQVXPR� GHO� EDJD]R� HQ� HO� VHFWRU� D]XFDUHUR� SDUD� OD
DOLPHQWDFLzQ�GH� ODV�FDOGHUDV��\�HO�XWLOL]R�GH�FRPEXVWLEOH� IzVLO�� VH�GHGXFH
TXH�� DSDUWH� GHO� XWLOL]R� GH� ODV� FDQWLGDGHV� GH� EDJD]R� \D� PHQFLRQDGR�� OD
FDQWLGDG� GH� FRPEXVWLEOH� IzVLO� XWLOL]DGR� SRU� HO� VHFWRU�� HV� GH� ���� ���
EDUULOHV�� /R� TXH� VLJQLILFD�� TXH� ODV� HPLVLRQHV� GH� &2� JHQHUDGDV� SRU� ODV
FDOGHUDV�VRQ�GH��������*J��YHU�7DEOD����
$� OD� � HPLVLzQ� SURGXFLGD� GH� &2� VH� GHEH� DJUHJDU� ORV� � JDVHV� OODPDGRV
³QRQ�&2� JUHHQKRXVH´�� FRPR�&+���1�2��12[�� &2� \�PDWHULDO� RUJjQLFR� QR
YROjWLO�� TXH� WDPELqQ� WLHQHQ� XQ� JUDQ� LPSDFWR� QHJDWLYR� HQ� HO� VLVWHPD
DPELHQWDO��'LFKDV�HPLVLRQHV�GH�ORV�LQJHQLRV�D]XFDUHURV��VH�PXHVWUDQ�HQ�OD
WDEOD���
7DEOD����(PLVLzQ�GH�&2 �� HQ�HO�LQJHQLR�D]XFDUHUR�7LSR�GH�JDV )�2[LGDFLzQFRPE��)zVLO )��(PLVLzQFRPE��)zVLO )�2[LGDFLzQEDJD]R )��(PLVLzQEDJD]R&2� ��� �����*J�3- ��� �����*J�3-6XE�WRWDO7RWDO��*J� ������ �������������)DFWRUHV�GH�HPLVLzQ��VHJ�Q�GDWRV�,3&&������
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'H�DFXHUGR�D�ORV�GDWRV�REWHQLGRV�GH�OD�7DEOD����HO�FRQWULEXWR�GHO�EDJD]R�D
OD�HPLVLzQ�GH�&2� HQ�HO�VHFWRU�D]XFDUHUR�HV�GHO�����GHO�WRWDO��FDVL�LJXDO�D
OD�HPLVLzQ�GH�ORV�FRPEXVWLEOH�IzVLOHV��(VWR�HV�XQ�LQGLFDGRU�FXDOLWDWLYR��TXH
PXHVWUD�HO�XVR�LQHILFLHQWH�GHO�UHFXUVR�HQ�HO�VHFWRU��/R�PLVPR�VXFHGH�FRQ
ODV� HPLVLRQHV� GH� JDVHV� FRQVLGHUDGRV� GH� ³HIHFWR� QR�LQYHUQDGHUR´�� FX\D
HPLVLzQ� SRU� SDUWH� GH� ORV� LQJHQLRV�� UHVXOWDQ� VHU� PD\RU� TXH� XWLOL]DU
FRPEXVWLEOHV� IzVLOHV�� SHUR� D~Q� DVt� HVWD� SUiFWLFD� FRQWLQ~D� VL� TXH� ORV
RUJDQLVPRV�FRPSHWHQWHV�GLFWHQ�QRUPDV�UHJXODGRUDV�TXH�VDOYDJXDUGHQ�HO
DPELHQWH��HVWR�LQFOX\H�D�WRGDV�ODV�HPSUHVDV�VHDQ�HOODV�SULYDGDV�R�QR�
�����(PLVLyQ�GH�JDVHV�HQ�OD�HWDSD�DJUtFROD�GH�OD�FDxD�GH�D]�FDU
/D�TXHPD�GH�ELRPDVD��KD�VLGR� FDWDORJDGD�FRPR�XQD�GH� ODV� IXHQWHV� �GH
HPLVLzQ� GH� JDVHV� \� SDUWuFXODV� TXH� DIHFWDQ� QHJDWLYDPHQWH� OD� DWPzVIHUD
�&2���&2��&+���1+���z[LGRV�QLWULFRV��FHQL]DV��HWF����(O�GLz[LGR�GH�FDUERQR�\
PHWDQR� VRQ� JDVHV� GH� HIHFWR� LQYHUQDGHUR�� FDXVDQWHV� GHO� FDOHQWDPLHQWR
JOREDO�� GH� LJXDO� PDQHUD� ODV� SDUWuFXODV� VzOLGDV� WLHQHQ� LPSDFWR� VREUH� ODV
FRQGLFLRQHV�FOLPjWLFDV�ORFDOHV��UHJLRQDOHV�\�JOREDOHV��SHUR�VREUHWRGR�HQ�OD
VDOXG� GH� OD� SREODFLzQ� SRU� LQKDODFLzQ� GH� ODV� PLVPDV�� /RV� JDVHV� \� ODV
SDUWuFXODV� SURGXFLGDV� GXUDQWH� OD� TXHPD� GH� OD� ELRPDVD�� WDPELqQ
FRQWULEX\H� D� OD� IRUPDFLzQ� GHO� ³VPRJ´�� WqUPLQR� TXH� KR\� HQ� GuD� YLHQH
XWLOL]DGR� SDUD� GHILQLU� OD� VLWXDFLzQ� DPELHQWDO� GH� YDULDV� FLXGDGHV� GH
/DWLQRDPqULFD��GHELGR�HQ�SDUWH��DO�JUDQ�SRUFHQWDMH�GH�TXHPD�GH�ELRPDVD

7DEOD����(PLVLzQ�GH�JDVHV�SRU�XWLOL]R�GHO�EDJD]R�\�FRPEXVWLEOH�IzVLO7LSR�GH�JDVHV &+� 1�2 12; &2 1092&)DFWRU�2[LGDFLzQ ��� ��� ��� ��� ���)DFWRU�(PLVLzQFRPEXVWLEOH�IzVLO ����0J�3- ����0J�3- ����0*�3- ���0*�3- ����0*�3-(PLVLzQ�&�)zVLO� ���� ���� ������ ����� ����)DFWRU�2[LGDFLzQ ��� ��� ��� ��� ���)DFWRU�(PLVLzQEDJD]R ���0*�3- ����0*�3- ���0*�3- �����0*�3- �����0*�3-
(PLVLzQ�%DJD]R ����� ���� ������ ������� �����(PLVLRQHV�WRWDOHV�0J� ����� ����� ������ ������� �����
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TXH� VH� UHDOL]D� HQ� ORV� WUzSLFRV� ����� �6XGDPqULFD�� $IULFD� \� HO� 6XGHVWH
$VLjWLFR��
(O� DSRUWH�GHO� VHFWRU� D]XFDUHUR�DO� GHWHULRUR� GHO� DLUH� �HPLVLyQ�GH� JUDQGHV
FDQWLGDGHV� GH� SDUWtFXODV� HQ� VXVSHQVLyQ��� DGHPiV� GH� OD� TXHPD� GH
FRPEXVWLEOH� IyVLO�� YLHQH� GDGR� SRU� OD� FXOWXUD� GH� TXHPDU� ORV� FDPSRV� GH
FDxD�GH�D]~FDU��PpWRGR�XWLOL]DGR�SDUD�IDFLOLWDU�VX�FRVHFKD�\�UHFROHFFLyQ�\
EDMDU�FRVWRV�HQ�PDQR�GH�REUD�HQ�HO�PRPHQWR�GH�FRUWH��(VWR�VH�UHILHUH�QR
VROR� DO� FOiVLFR� VLVWHPD� GH� TXHPDU� OD� FDxD� GH� D]~FDU�� VLQR� WDPELpQ�D� OD
UHTXHPD�SRVWHULRU�TXH�VH�VRPHWHQ�D� ORV�FDPSRV��SDUD�HOLPLQDU�GHO� WRGR
FXDOTXLHU� LQGLFLR�GH�KLHUED��SDMD�X�KRMDV�TXH�TXHGHQ�VREUH�HO�FDPSR��(O
HQIRTXH� HFRQyPLFR� WLHQH�PD\RU� LPSRUWDQFLD� HQ� HVWD� HWDSD� GHO� SURFHVR�
VREUH� ODV� FRQVHFXHQFLDV� DPELHQWDOHV�� IDYRUHFLGR� VREUHWRGR� SRU� OD
DXVHQFLD�GH�OH\HV�\�QRUPDV�UHIHULGDV�DO�WHPD�
(Q�HO�3HU~�GXUDQWH�HO�DxR������HO�WRWDO�GH�FDUERQR�HPLWLGR�IXH�GH��������
WRQHODGDV�� HTXLYDOHQWH� D� �� ����*J� GH�&2��� DVXPLHQGR� XQ� FRQWHQLGR� GH
HQHUJuD� GH� ����� *-�WRQHODGD� GHO� EDUERMR� ������ XQ� WRWDO� GH� ������ *-� VH
SHUGLHURQ�HQ�OD�DWPyVIHUD��$GHPjV�GH�ORV�������0J�GH�62���������0J�GH
12� \��������0J�GH�SDUWuFXODV��FRPR�VH�PXHVWUD�HQ�OD�7DEOD����VL�ELHQ�OD
QRUPD�HVWDEOHFH�TXH�ODV�XQLGDGHV�SDUD�HVWRV�JDVHV�GHEH�VHU�HQ�JUDPRV�
VH�KD�RSWDGR�OD�XQLGDG�GH�0HJD�JUDPRV�D�ILQHV�LOXVWUDWLYRV��

/D� TXHPD� GHO� EDUERMR� FDXVD� FRQWDPLQDFLzQ� D� WUDYqV� GH� OD� HPLVLzQ� GH
UHVLGXRV� GH� FDUEzQ� SDUFLDOPHQWH� FRPEXVWLRQDGR� \� FRQWULEX\H� DO
FDOHQWDPLHQWR�DWPRVIqULFR�JOREDO��FRQ�DOWDV�FDQWLGDGHV�GH�JDVHV�GH�HIHFWR

7DEOD����(PLVLzQ�GH�JDVHV�SRU�OD�TXHPD�GHO�EDUERMR7LSR�GH�JDVHV 62� 12� 3DUWuFXODV)DFWRU�2[LGDFLzQ ��� ��� ���)DFWRU�(PLVLzQEDUERMR ����JU�*- ����JU�*- �����JU�*-
7RWDO��0J� ���� ���� �����
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LQYHUQDGHUR�� QLWzJHQR�� VXOIXURV�� DGHPjV� GH� UHGXFLU� OD� SURWHFFLzQ� \
SURGXFWLYLGDG�GH�ORV�VXHORV�
/D� ILJXUD� ���PXHVWUD� HQ� UHVXPHQ� OD� FDQWLGDG� GH� JDVHV� HPLWLGRV� SRU� HO
VHFWRU�D]XFDUHUR�SHUXDQR��GHVGH�OD�HWDSD�GH�OD�FRVHFKD��KDVWD�HO�XWLOL]R�GH
OD�FDxD�HQ�ORV�LQJHQLRV��/D�ILJXUD�PXHVWUD�ODV�HPLVLRQHV�FRUUHVSRQGLHQWHV
D�OD�TXHPD�GH�OD�FDxD�GH�D]�FDU�\�DO�XWLOL]R�GHO�EDJD]R�HQ�ODV�FDOGHUDV�GH
OD�SODQWD�

)LJ������(PLVLzQ�GH�JDVHV�GH�ORV�LQJHQLRV�D]XFDUHURV�HQ�3HU��������

)LJ�����(PLVLzQ�JOREDO�GH�JDVHV�GH�ORV�LQJHQLRV�D]XFDUHURV�HQ�3HU��������
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&$3,78/2�,9
%$5%2-2�'(�&$f$�$=Ò&$5

�����3HUVSHFWLYDV�HQHUJqWLFDV�GH�ORV�UHVLGXRV�GH�OD�FDxD�GH�D]�FDU
6LHQGR� OD� DJURLQGXVWULD� D]XFDUHUD� XQD� GH� ODV� DFWLYLGDGHV� PjV
FRQWDPLQDQWHV�� HV� D� OD� YH]� XQD� GH� ODV� TXH� RIUHFH� PD\RUHV� HPSOHRV
DQXDOPHQWH�\�DSURYHFKDQ�GH�PDQHUD�PiV�HILFLHQWH�OD�HQHUJtD�VRODU��EDMR
HVWH� FRQFHSWR� ORV� LQJHQLRV� D]XFDUHURV�� SRGUuDQ� FDPELDU� HO� XWLOL]R
WUDGLFLRQDO�GH�OD�ELRPDVD�SDUD��UHGXFLU�OD�GHSHQGHQFLD�GH�ORV�FRPEXVWLEOHV
IzVLOHV�
/D�SURGXFFLyQ�GH�D]~FDU�GH�FDxD�JHQHUD�UHVLGXRV�DJUtFRODV�H�LQGXVWULDOHV
FRQ� XQ� HOHYDGR� SRWHQFLDO� HQHUJpWLFR�� VXSHULRU� D� ORV� UHTXHULPLHQWRV� GH
HQHUJtD� GH� WRGR� VX� SURFHVR� SURGXFWLYR�� OR� TXH� GD� OD� SRVLELOLGDG� GH
FRQYHUWLU� pVWD� LQGXVWULD� HQ� SURGXFWRUD� GH� HQHUJtD� HOpFWULFD� PDUJLQDO�
DGHPiV�GHO�EDJD]R�VREUDQWH��TXH�WLHQH�JUDQ�XWLOL]DFLyQ�HQ�OD�LQGXVWULD�GH
GHULYDGRV��HVSHFLDOPHQWH�HQ�OD�GH�SDSHO�
(O�SRWHQFLDO�GH�ORV�UHVLGXRV�GH�FXOWLYDU�OD�FDxD�SDUD�OD�JHQHUDFLzQ�IXWXUD
GH� HQHUJuD� HOqFWULFD� HQ� PRGR� VRVWHQLEOH�� FRPSUHQGH� FXDQWLILFDU� VX
GLVSRQLELOLGDG��HO�LPSDFWR�TXH�JHQHUDUuD�VX�XWLOL]R��DGHPjV�GH�DQDOL]DU�VXV
FDUDFWHUuVWLFDV� GH� FRPSRVLFLzQ� \� OD� WHFQRORJuD� H[LVWHQWH� PjV� DGHFXDGD
SDUD� XQ� PHMRU� DSURYHFKDPLHPQWR� GHO� PLVPR�� 3DUD� HVWR�� HV� QHFHVDULR
WRPDU�HQ�FXHQWD�DOJXQRV�IDFWRUHV��FRPR�

xx OD�SUHVHQFLD�GHO�EDUERMR��KRMDV�YHUGHV�\�VHFDV��FRJROOR��HWF��TXH�VH
JHQHUD� GXUDQWH� HO� FUHFLPLHQWR� GH� OD� FDxD� GH� D]�FDU�� RIUHFH� OD
DOWHUQDWLYD�GH� XQ� FRPEXVWLEOH� DGLFLRQDO� HQ� WRGD� OD� UHJLzQ� FRVWHUD
GHO� SDuV�� (VWH� UHFXUVR� �EDUERMR�� HV� GLVSRQLEOH� HQWUH� ��� D� ��
WRQHODGDV� VHFDV� SRU� KHFWjUHD�� \� VH� SXHGH� GHFLU� HQ� EDVH� D� VX
FDUDFWHUuVWLFD� IXQGDPHQWDO�� TXH� VX� XWLOL]R� QR� LPSOLFD� PD\RUHV
HPLVLRQHV�GH�&2� D�OD�DWPzVIHUD
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x HV�XQ� UHFXUVR�GLVSRQLEOH� HQ� FDQWLGDGHV� VXILFLHQWHV� \� D� FRVWR� FHUR
�GHSHQGLHQGR� GHO� FULWHULR��� 6X� GLVSRQLELOLGDG� \� PDQHMR� SRU� VX
GHQVLGDG�SDUD�HO�WUDQVSRUWH�\�DOPDFHQDGR��UHTXLHUH�GH�XQ�VLVWHPD
PX\� FRRUGLQDGR� GH� JHVWLzQ�� TXH� YD� GHVGH� OD� VLHPEUD� GHO� FXOWLYR
KDVWD�HO�FLHUUH�GHO�FLFOR�SURGXFWLYR��REWHQFLzQ�GHO�D]�FDU�

�����,PSRUWDQFLD�GHO�EDUERMR�HQ�HO�FDPELR�FOLPiWLFR
/D�DOWD�FDSDFLGDG�GH�IRWRVtQWHVLV�GH�OD�FDxD�GH�D]~FDU�OD�FRQYLHUWH�HQ�XQD
LPSRUWDQWH�IXHQWH�GH�HQHUJtD��/D�FRPSDUDFLyQ�GHO�YDORU�HQHUJpWLFR�GH� OD
ELRPDVD�FDxHUD�\� OD�HQHUJtD�FRQVXPLGD�HQ�VX�FRVHFKD�\�FXOWLYR�PXHVWUD
XQ� tQGLFH� �GH� ��� D� ��� OR� TXH� OD� SUHVHQWD� FRPR� XQD� DOWHUQDWLYD� D� OOHYDU
DGHODQWH�SDUD�UHGXFLU�HO�FDOHQWDPLHQWR�JOREDO�
(VWXGLRV�UHDOL]DGRV�SDUD�GHWHUPLQDU�OD�FDSDFLGDG�GH�ILMDFLzQ�GH�&2� GH�ORV
FXOWLYRV�������KDQ�GHPRVWUDGR�TXH�HV�SRVLEOH� ILMDU�DSUR[LPDGDPHQWH����
WRQHODGDV�GH�&2� SRU�WRQHODGD�GH�ELRPDVD�VHFD�SURGXFLGD��SHUR�HV�SRVLEOH
DXPHQWDU� HVD� FDSDFLGDG� GH� ILMDFLzQ�� PHGLDQWH� XQD� DGHFXDGD� JHVWLzQ
DJUuFROD� GH� ORV� FDPSRV� GH� FXOWLYR�� $�Q� DVu� HV� SRVLEOH� ILMDU� D� WUDYqV� GHO
FXOWLYR�GH�OD�FDxD�GH�D]�FDU��XQ�SURPHGLR�GH������WRQHODGDV�GH�&2� SRU
KHFWjUHD�GH�FDxD�
/D�TXHPD�GH�OD�FDxD�GH�D]~FDU�DQWHV�GH�OD�FRVHFKD�\�OD�UHTXHPD�GH�ORV
UHVLGXRV�HQ�HO�FDPSR�JHQHUDQ� LQFRQIRUPLGDG�HQWUH� ORV�KDELWDQWHV�GH� ODV
SREODFLRQHV�YHFLQDV�D� ORV�FXOWLYRV�GH�FDxD��GHELGR�D� ODV�FHQL]DV�\�KXPR
TXH�SURGXFHQ��+R\�HQ�GtD� OD�DJULFXOWXUD�PRGHUQD�H[LJH�XQ�HTXLOLEULR�FRQ
OD�QDWXUDOH]D�\� OD� LQGXVWULD�D]XFDUHUD�GHEH�RULHQWDUVH�KDFLD� OD� WHQGHQFLD
GH�FRVHFKDU�OD�FDxD�HQ�YHUGH��
�����&DUDFWHUtVWLFD�IXQGDPHQWDO�GHO�EDUERMR�GH�FDxD
3DUD�SRGHU�GHWHUPLQDU� OD�SRWHQFLDOLGDG�GH�XQ�FRPEXVWLEOH� ELRPjVLFR��HV
QHFHVDULR� GHWHUPLQDU� \� FRQRFHU� VX� FRPSRVLFLzQ� TXuPLFD� \� VX� SRGHU
FDORUuILFR�� (Q� OD� GHWHUPLQDFLzQ� GH� VX� FRPSRVLFLzQ� TXuPLFD�� VRQ� GRV� ORV
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IDFWRUHV� IXQGDPHQWDOHV�� VX� FRPSRVLFLzQ� SUz[LPD� R� HOHPHQWDO� \� VX
FRPSRVLFLzQ��OWLPD�R�LQPHGLDWD������
/D�FRPSRVLFLzQ�SUz[LPD��FRQVLWX\H�OD�EDVH�SDUD�HO�DQjOLVLV�GH�ORV�SURFHVRV
GH�FRPEXVWLzQ��HV�HO�FRQWHQLGR�GHO�FRPEXVWLEOH�R�VXVWDQFLD�HQ�SRUFHQWDMH
GH�PDVD��3DUD�HO�FDVR�GH�OD�FDxD�GH�D]�FDU��VX�FRPSRVLFLzQ�HOHPHQWDO�HQ
HVWDGR�QDWXUDO�\�HQ�FRQGLFLRQHV�VHFDV��HV�FRPR�VLJXH�\�VH�PXHVWUD�HQ�OD
WDEOD����

/D� FRPSRVLFLzQ� �OWLPD� �WDEOD� ����� SHUPLWH� GHWHUPLQDU� HO� SRUFHQWDMH� HQ
PDVD� GH� ORV� FRPSRQHQWHV� YROjWLOHV�� DGHPjV� GH� OD� KXPHGDG�� FHQL]D� \
FRQWHQLGR�GH�FDUEzQ�ILMR�

/RV�GDWRV�GH�OD�WDEOD�����PXHVWUDQ�TXH�HO�EDUERMR�HQ�EDVH�VHFD��FRQWLHQH
PD\RU�FDQWLGDG�GH�FHQL]DV�\�D]XIUH�TXH�HQ�HO�EDJD]R��(V�QHFHVDULR�DFRWDU
D�HVWH�SXQWR��TXH�HO�FRQWHQLGR�GH�FHQL]DV�HQ�HO�FRJROOR��SDUWH�VXSHULRU�GH
OD�FDxD��HV�KDVWD���YHFHV�PjV�TXH�HQ�HO�WDOOR�GH�OD�FDxD�
�������&DUDFWHUuVWLFDV�HQHUJqWLFDV�GHO�EDUERMR
/DV�FDUDFWHUuVWLFDV�HQHUJqWLFDV�GHO�EDUERMR��FRPR�UHVLGXR�GH�OD�FXOWLYDFLzQ
GH� OD� FDxD� GH� D]�FDU�� YDUuD� GH� DFXHUGR� DO� SURFHVR� GH� FXOWLYR�� GH� ODV

7DEOD����$QjOLVLV�SUz[LPR�GHO�EDUERMR�\�EDJD]R��$QjOLVLVSUz[LPR 1DWXUDO 6HFR 1DWXUDO 6HFR+XPHGDG ����� �����9ROjWLOHV ����� ����� ����� �����&HQL]DV ���� ���� ���� ����&DUEzQ�ILMR ���� ����� ���� �����

%DUERMR���� %DJD]R����

7DEOD�����$QjOLVLV��OWLPR�GHO�EDUERMR�\�EDJD]R$QjOLVLV %DUERMR���� %DJD]R�����OWLPR 6HFR 6HFR&DUEzQ ����� �����+LGUzJHQR ���� ����2[uJHQR ����� �����1LWUzJHQR ���� ����$]XIUH ���� ����&HQL]DV ���� ����
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FRQGLFLRQHV� FOLPjWLFDV�� \� GH� OD� YDULHGDG� GH� FDxD� XWLOL]DGD�� (Q� PXFKRV
HVWXGLRV�RULHQWDGRV�D�VLPSOLFDU�HO�FjOFXOR�HQHUJqWLFR�GH�ORV�UHVLGXRV�GH�OD
FDxD� GH� D]�FDU�� VH� KD� DGRSWDGR� OD� IzUPXOD� TXuPLFD� � GH� OD� FHOXORVD�
&DUJQHOXWWL� ������SURSRQH�XQD� IzUPXOD�GHILQLGDG�DUELWUDULDPHQWH�� ILMDQGR
XQ�uQGLFH�GH���SDUD�HO�FDUEzQ�\�GHWHUPLQDQGR�ORV�VXEuQGLFHV�GHO�KLGUzJHQR
\�R[uJHQR�D�SDUWLU�GH�VX�FRPSRVLFLzQ�HQ�SHVR��/D�IzUPXOD�SURSXHVWD�HV�

&[�+\�2]
(QWRQFHV�SDUD�FXDOTXLHU�FRPSRVLFLzQ��WHQHPRV�

[� ��
\� �� &+ ��
�� ��� ��
��� ����
�� &+ �
]� �� &2 ��
�� ���� ��
��� �����
�� &2 �

GRQGH� ORV� FRPSRQHQWHV�KLGUzJHQR� �+��� FDUEzQ� �&�� \� R[uJHQR�2�� VRQ� ODV
IUDFFLRQHV�HQ�SHVR�GH�FDGD�XQR��HQ� OD�ELRPDVD��$SOLFDQGR� ODV�UHODFLRQHV
REWHQLGDV��FRQ�ORV�GDWRV�REWHQLGRV�GH�OD�FRPSRVLFLzQ�GHO�EDUERMR�TXH�VH
PRVWUDURQ�HQ�OD�7DEOD�����REWHQHPRV�OD�IzUPXOD�GH�OD�FRPSRVLFLzQ�WuSLFD
GHO�EDUERMR�\�GHO�EDJD]R�

5HVLGXR )zUPXOD 3HVR�)RUPXOD
%DJD]R &� +���� 2���� ������
%DUERMR� &� +���� 2���� ������

$� SDUWLU� GH� HVWDV� FRPSRVLFLRQHV�� HV� SRVLEOH� REWHQHU� HO� YDORU� GHO� SRGHU
FDORUuILFR� GH� OD� ELRPDVD�� (Q� SXEOLFDFLRQHV� GHGLFDGDV� DO� VHFDGR� \
FRPEXVWLzQ� GH� UHVLGXRLV� DJUuFRODV�� VH� HVSHFLILFDQ� WUHV� WLSRV� GH� YDORUHV
FDORUuILFRV� D� WHQHU� HQ� FXHQWD�� SRGHU� FDORUuILFR� VXSHULRU� �3&6��� SRGHU
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FDORUuILFR�LQIHULRU��3&,��\�SRGHU�FDORUuILFR��WLO��3&8���/D�VLJXLHQWH�HFXDFLzQ�
TXH�HVWj�EDVDGD�HQ� ORV�SRUFHQWDMHV�HQ�SHVR�GH� OD�ELRPDVD�FDxHUD��YD�D
SHUPLWLU�GHWHUPLQDU�HO�SRGHU�FDORWUuILFR�VXSHULRU��3&6��

3&6� �������������������& ��������+ ±������2 ��$ �
GRQGH�$ HV�OD�IUDFFLzQ�HQ�SHVR�GH�OD�FHQL]D��(QWRQFHV�HO�SRGHU�FDORUuILFR
VXSHULRU�SDUD�HO�EDUERMR�\�HO�EDJD]R�REWHQLGR��HV�
3&6 EDUERMR  �����������������������������������������±�������������±

��������
3&6 EDUERMR  ��������������N-�NJ

3&6 EDJD]R  �������������������������������������������±��������������±
��������

3&6 EDJD]R  ��������������N-�NJ
<�HQ�FRQVHFXHQFLD��OD�HFXDFLzQ�SDUD�GHWHUPLQDU�HO�SRGHU�FDORUuILFR�LQIHULRU�
UHIHULGR�D�OD�XQLGDG�GH�PDVD�GH�FRPEXVWLEOH�VHFR��HV�

3&,� �3&6�������\ �� 3)%�� �� ����IJ+'
'RQGH� ����IJ+' HV�HO�FDORU�ODWHQWH�GH�YDSRUL]DFLzQ�GHO�DJXD�D�����&�

3&, EDJD]R  ��������������N-�NJ
3&, EDUERMR ��������������N-�NJ
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/D�KXPHGDG�FRQWHQLGD�HQ�ORV�UHVLGXRV�GH�OD�FDxD�GH�D]�FDU�\�HO�FRQWHQLGR
GH�KXPHGDG�GHVHDGR��SHUPLWLUjQ�REWHQHU�HO�YDORU�GHO�SRGHU�FDORUuILFR��WLO
�3&8��� DXQTXH� HVWD� GHILQLFLzQ� \D� HVWj� LQFOXuGD� HQ� HO� 3&,�� HVWH� WUDEDMR
WLHQH� HO� REMHWLYR� GH� GHWHUPLQDU� XQ� Q�PHUR� UHSUHVHQWDWLYR� GH� OD
GLVSRQLELOLGDG� GH� HQHUJuD�� D� WUDYqV� GHO� VHFDGR� SUHYLR� GHO� FRPEXVWLEOH
ELRPjVLFR��(Q�WqUPLQRV�GH�EDODQFH�JOREDO��HO�LQFUHPHQWR�GHO�YDORU�GHO�3&8
GH�XQ�FRPEXVWLEOH�FRQ�PHQRU�KXPHGDG��FRQ�UHVSHFWR�D�RWUR�GH�FRQWHQLGR
PD\RU��HV�LJXDO�D�OD�HQHUJuD�FRQVXPLGD�GXUDQWH�HO�VHFDGR��(O�&jOFXOR�GHO
3RGHU�&DORUuILFR��WLO� �3&8���SHUPLWH�DSUHFLDU�GH�PDQHUD�PjV� FRQFUHWD� OD
LPSRUWDQFLD� GHO� QLYHO� GH� KXPHGDG�� 3RU� HMHPSOR�� HO� EDJD]R� WLHQH� XQ
FRQWHQLGR� GH� KXPHGDG� GH�PjV� GHO� ����� OR� TXH� OR� KDFH� GLIuFLO� SDUD� VHU
XVDGR� HILFLHQWHPHQWH�� (O� 3&8�� EDVDGR� HQ� HO� FRQWHQLGR� GH� KXPHGDG� GHO
EDUERMR�HVWj�GHWHUPLQDGR�SRU�

3&8� �3&,����� +XPHGDG+XPHGDG�� �� � ����IJ+'
H[SUHVDGD�HQ�.-�.J�GH�FRPEXVWLEOH�VHFR�
3&8 EDJD]R  ��������������N-�NJ�����������KXPHGDG����VLWXDFLyQ�DFWXDO�
3&8 EDUERMR  ��������������N-�NJ�����������KXPHGDG����VLWXDFLyQ�DFWXDO�
(Q� FRQGLFLRQHV� RSWLPDOHV� GH� KXPHGDG� GHO� ����� ORV� YDORUHV� SXHGHQ
DXPHQWDU�D�

3&8 EDJD]R  ��������������N-�NJ���������KXPHGDG�
3&8 EDUERMR ��������������N-�NJ���������KXPHGDG�
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(O�SRWHQFLDO�FDORUuILFR�GHO�EDUERMR��VH�PXHVWUD�PD\RU�DO�EDJD]R��(Q�EDVH�D
OLWHUDWXUD� HQFRQWUDGD�� DOJXQRV� DXWRUHV� DWULEX\HQ� DO� YDORU� GHO� EDUERMR� HO
YDORU� DVXPLGR� SDUD� OD� SDMD�� FRQ� SRGHU� FDORUuILFR� VLPLODU� R� PHQRU� DO
EDJD]R��8WLOL]DQGR�OD�UHODFLzQ�GH�9HOR�\�7DXWD�������FRQ�ODV�FDUDFWHUuVWLFDV
GH� FRPSRVLFLzQ� LQPHGLDWD� GHO� EDUERMR� \� HO� EDJD]R�� XWLOL]DGR� SDUD� OD
UHODFLzQ�GH�&DUJQHOXWWL��HO�3&,�HQ�N-�NJ� �GHO� UHVLGXR�VzOLGR�HQ�VX�HVWDGR
QDWXUDO��VH�SXHGH�REWHQHU�FRQ�OD�VLJXLHQWH�UHODFLzQ�

3&,QDWXUDO  �������& ����������+ ±�������2 �������6 ±����:
\�HQ�GRQGH�HO�YDORU�GHO�SRGHU�FDORUuILFR�GHO�FRPEXVWLEOH�VHFR�

3&,VHFR  �3&,QDWXUDO ¸̧¹·¨̈©§ �:������ �:��FRQWHQLGR�KXPHGDG�
SHUPLWH�REWHQHU�ORV�YDORUHV�GH�

3&,EDUERMR� �����������N-�NJ
3&,EDJD]R� �����������N-�NJ

(O�YDORU�GHO�SRGHU�FDORUuILFR��WLO��YLHQH�GHWHUPLQDGD�SRU�OD�UHODFLzQ�
3&8UHVLGXR�VHFR�VLQ�FHQL]D� �3&,UHVLGXR� ¸̧¹·¨̈©§ �� $:������ �$��FHQL]DV�

FRQ�YDORUHV�
3&8EDUERMR� �����������N-�NJ
3&8EDJD]R� �����������N-�NJ

(Q�DPEDV�UHODFLRQHV�VH�REWLHQH�XQ�YDORU�PD\RU�GHO�EDUERMR��FRQ�UHVSHFWR
DO�EDJD]R�GH�FDxD��OR�FXDO�QR�KDFH�TXH�FRQILUPDU�OD�SRWHQFLDOLGDG�GH�HVWH
UHFXUVR�FRQ�ILQHV�HQHUJqWLFRV�
/RV�GDWRV�REWHQLGRV�D�WUDYqV�GHO�3&8��PXHVWUD�OD� LPSRUWDQFLD�GH�OD�EDMD
KXPHGDG� FRQWHQLGD� HQ� OD� ELRPDVD� FRQ� ILQHV� HQHUJqWLFRV�� 8Q� SURFHVR
DQWHULRU�SDUD� OOHYDU�HO�FRQWHQLGR�GH�KXPHGDG�DO�QLYHO�zSWLPR��SXHGH�VHU
ORJUDGR�VL�WRPDPRV�YHQWDMD�GH�ODV�FRQGLFLRQHV�FOLPjWLFDV�GH�ODV�UHJLRQHV�
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GRQGH�VH�HQFXHQWUDQ�XELFDGDV�ODV�SULQFLSDOHV�IjEULFDV�GH�D]�FDU��HV�GHFLU
DSOLFDU�VLVWHPDV�GH�VHFDGR�TXH�XWLOL]HQ�OD�HQHUJuD�VRODU�
�����,PSDFWR�GH�OD�TXHPD�GHO��EDUERMR�HQ�HO�FLFOR�DJUuFROD
/D�TXHPD�GHO�EDUERMR� HQ� ORV� FDPSRV�GH� FDxD�� UHSUHVHQWD� OD� SqUGLGD�GH
DOJXQRV� QXWULHQWHV� HVHQFLDOHV� SDUD� HO� GHVDUUROOR� GH� OD� PLVPD�
SULQFLSDOPHQWH� GH� QLWUzJHQR� ���� .J�+D�� \� VXOIDWRV� ���� .J�+D��� VH
LQFUHPHQWD� OD� WHPSHUDWXUD�GHO�VXHOR�� UHGXFLHQGR� OD�YDULHGDG�X�DFWLYLGDG
GH� ORV� PLFUR� \� PDFUR� RUJDQLVPRV�� SULYiQGRORV� GH� OD� SRVLELOLGDG� GH
LQFRUSRUDU� JUDQ� SDUWH� GH� OD� PDWHULD� RUJjQLFD� UHFLFODGD� HQ� HO� SURFHVR
SURGXFWLYR�
/D�TXHPD�GH�OD�FDxD�GH�D]~FDU�FDXVD�XQ�LPSDFWR�QHJDWLYR�DPELHQWDO�HQ
ODV� SREODFLRQHV� YHFLQDV� D� ODV� HPSUHVDV� D]XFDUHUDV�� (VWD� DFWLYLGDG� HV
FDXVD�GH�HQIHUPHGDGHV�HVSHFtILFDV�TXH�DJUDYDQ�DIHFFLRQHV�UHVSLUDWRULDV�R
FDUGLDFDV�SUH�H[LVWHQWHV�\�TXH�SXHGHQ�SURYRFDU� OD�PXHUWH��/D�LQKDODFLyQ
GH� SDUWtFXODV� LUULWDQWHV� SXHGH� LQWHUIHULU� HO� IXQFLRQDPLHQWR� SXOPRQDU�
DJUDYDQGR� OD� EURQTXLWLV� FUyQLFD�� HO� HQILVHPD� SXOPRQDU� \� HO� DVPD
EURQTXLDO�� $GHPiV� GLFKDV� SDUWtFXODV� SXHGHQ� FRQWHQHU� VXVWDQFLDV
FDUFLQyJHQDV��������3HUR�OD�SUiFWLFD�GH�OD�TXHPD�GH�FDxD�QR�VROR�JHQHUD
VHULRV� SUREOHPDV� GH� VDOXG�� WDPELpQ� GLVPLQX\H� OD� SURGXFWLYLGDG� GH� ORV
VXHORV�\�ORV�FRPSDFWD��OR�FXDO�LQGLFD�XQD�PD\RU�GHSHQGHQFLD�GH�LQVXPRV
\�PDTXLQDULD��/D�PDWHULD�RUJiQLFD�GHO�VXHOR�FRQWLHQH�YLUWXDOPHQWH�WRGD�OD
UHVHUYD� GH� QLWUyJHQR� SDUD� OD� QXWULFLyQ� YHJHWDO� \� SURSRUFLRQHV
FRQVLGHUDEOHV� GH� IyVIRUR� \� D]XIUH�� 6X� FRPSRUWDPLHQWR� HQ� HO� VXHOR� HV
GLQiPLFR�\�MXHJD�XQ�SDSHO�LPSRUWDQWH�HQ�HO�PDQWHQLPLHQWR�GH�OD�IHUWLOLGDG
GHO�VXHOR�DJUtFROD��/D�TXHPD�GH�OD�FDxD�LQFUHPHQWD�OD�WHPSHUDWXUD�GH�ORV
VXHORV� GLVPLQX\HQGR� FRQVLGHUDEOHPHQWH� OD� FDQWLGDG�� GLYHUVLGDG� \
DFWLYLGDG� GH�PLFUR� \�PDFUR� RUJDQLVPRV�� SULYiQGROR� GH� OD� SRVLELOLGDG� GH
LQFRUSRUDU� JUDQ� SDUWH� GH� OD�PDWHULD� RUJiQLFD� HQ� HO� UHFLFODGR�PLVPR� GHO
SURFHVR�SURGXFWLYR��)LJ������
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�������,PSDFWR�GH�OD�TXHPD�HQ�OD�GHJUDGDFLyQ�GH�VXHORV
/D�SUiFWLFD�GH�TXHPDU� ORV�FDPSRV�GH� OD�FDxD�GH�D]~FDU�QR�VROR�DFDUUHD
SUREOHPDV�GH�VDOXG��VLQR�TXH�WDPELpQ� LQIOX\H�HQ� OD�SURGXFWLYLGDG�GH� ORV
VXHORV� GLVPLQX\HQGR� VX� SURGXFWLYLGDG� \� FRPSDFWiQGRORV�� OR� FXDO� KDFH
QHFHVDULR�DXPHQWDU� ODV�KRUDV�GH�XWLOL]R�GH�PDTXLQDULDV�\� ODV�FDQWLGDGHV
GH�LQVXPRV�TXH�D\XGHQ�D�PDQWHQHU�OD�IHUWLOLGDG�\�HILFLHQFLD�GHO�VXHOR�

xx (IHFWR�GH� OD�TXHPD�VREUH�HO� VXHOR�� OD� TXHPD� FRQWLQXD� GH� ORV
FDPSRV� GH� FDxD� MXQWR� D� OD� PHFDQL]DFLyQ� H[FHVLYD� GHO� VXHOR�
HVSHFLDOPHQWH� FXDQGR� HVWRV� VRQ� DUFLOORVRV�� DIHFWDQ� OD� HVWUXFWXUD
GHO� VXHOR� DOWHUDQGR� HO� VLVWHPD� GH� GUHQDMH� QDWXUDO�� /DV� TXHPDV
SHULyGLFDV�GH�FDxD�GLVPLQX\HQ�ODV�FDSDFLGDGHV�SURGXFWLYDV�GH�ORV

$XPHQWRDSOLFDFLzQIHUWLOL]DQWHV
$XPHQWRDSOLFDFLzQIHUWLOL]DQWHV

'LVPLQXFLzQGHO�VXHORIqUWLO
'LVPLQXFLzQGHO�VXHORIqUWLO

'LVPLQXFLzQIDXQDPLFURELDQDGHO�VXHOR
'LVPLQXFLzQIDXQDPLFURELDQDGHO�VXHOR

(PLVLzQ�GHz[LGRQLWURVR
(PLVLzQ�GHz[LGRQLWURVR4XHPDFDxD�GHD]�FDU

4XHPDFDxD�GHD]�FDU

&2� SRUTXHPD�GHFRPEXVWLEOHIzVLO
3URGXFWLYLGDG

3qUGLGDD]�FDU�HQ�����
3qUGLGDD]�FDU�HQ�����

$XPHQWRWHPSHUDWXUDGHO�VXHOR
6HFWRU�$JUuFROD$]XFDUHUR

0HGLR�$PELHQWH
$XPHQWRSURGXFFLzQIHUWLOL]DQWHV
$XPHQWRSURGXFFLzQIHUWLOL]DQWHV

3qUGLGDGHFDUERQR
3qUGLGDGHFDUERQR

)LJ������,PSDFWR�GH�OD�TXHPD�GHO�EDUERMR�HQ�HO�FLFOR�DJUuFROD
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VXHORV��\�HQ�DOJXQRV�FDVRV�RULJLQDQGR�SUREOHPDV�GH�VDOLQL]DFLyQ�GH
WLHUUDV�������(Q�ORV�FDPSRV�GRQGH�OD�FDxD�QR�YLHQH�TXHPDGD�� ODV
KRMDV�TXH�TXHGDQ�HQ�HO�VXHOR�D\XGDQ�D�UHGXFLU�HO�HIHFWR�QHJDWLYR
GH� OD� PDTXLQDULD� SHVDGD� VREUH� ORV� FDPSRV�� /D� TXHPD� \
PHFDQL]DFLyQ� SXHGHQ� UHGXFLU� OD� SRURVLGDG� KDVWD� HQ� XQ� ���� HQ
WHUUHQRV�DUFLOORVRV�\�KDVWD�XQ�����HQ�WHUUHQRV�IUDQFRV������

xx (IHFWR� GH� OD� TXHPD� VREUH� OD� PDWHULD� RUJiQLFD� \� DFWLYLGDG
PLFURELDQD�GHO�VXHOR��OD�TXHPD�GH�FDxD�DXPHQWD�OD�WHPSHUDWXUD
GHO�VXHOR�KDVWD�����&�HQ�ORV�SULPHURV����FHQWtPHWURV��GHFUHFLHQGR
KDVWD� ORV���� �&� D� XQ�PHWUR�GH� SURIXQGLGDG�� (VWR� KDFH� GLVPLQXLU
FRQVLGHUDEOHPHQWH� ODV� DFWLYLGDGHV� GH� ORV� PLFUR� \� PDFUR
RUJDQLVPRV�\� FRPR�FRQVHFXHQFLD� VH� UHGXFH�HO�SURFHVR�� DOWHUDQGR
HO� FLFOR� GH� LQFRUSRUDU�PDWHULD� RUJiQLFD� HQ� VX� VLVWHPD� SURGXFWLYR
QDWXUDO�� /D� SUHVHQFLD� GH� PDWHULD� RUJiQLFD� SHUPLWH� HO� XVR� PiV
HILFLHQWH� GHO� DJXD�� IDYRUHFLHQGR� OD� LQILOWUDFLyQ�� GUHQDMH� \
GLVWULEXFLyQ��(O�HIHFWR�GH�OD�SREODFLyQ�PLFURELDQD�HQ�FRQGLFLRQHV�GH
TXHPD�GH�FDPSRV���HQ������IXH�OOHYDGR�D�FDER�SRU�'HOJDGLOOR�����
TXLpQ� GHWHUPLQy� TXH� ODV� DOWDV� WHPSHUDWXUDV� RFDVLRQDGDV� SRU� OD
TXHPD�SURGXFH�EDMDV�SREODFLRQHV�GH�EDFWHULDV�\�KRQJRV�

7RPDQGR�FRPR�UHIHUHQFLD�HO�HVWXGLR�UHDOL]DGR�SRU�$ULDV��-�������������HQ
HO� FXDO� HVWDEOHFH� SRUFHQWDMHV� GH� FRPSRVLFLyQ� SDUD� HO� FDUERQR� \�PDWHULD
RUJiQLFD�� HQ� FDPSRV� GH� FDxD� VLQ� TXHPDU�� YHPRV� TXH� OD� GLIHUHQFLD� HQ
FRPSDUDFLyQ�FRQ�ORV�FDPSRV�GH�FDxD�TXH�VH�TXHPDQ�HQ�3HU~�HV�UHOHYDQWH
�VH� WRPDURQ� PXHVWUDV� XQD� VROD� YH]� D� ��� FP� GH� SURIXQGLGDG�� FRQ� OD
FRODERUDFLyQ�GH�OD�HPSUHVD�&DVD�*UDQGH���/DV�)LJ�����\����PXHVWUDQ�ODV
SpUGLGDV� RFDVLRQDGDV� SRU� OD� TXHPD� GH� FDPSRV� \� HO� JUDGR� GH
FRPSDFWDFLyQ� GH� ORV� VXHORV�� DVt� FRPR� ODV� WHPSHUDWXUDV� DOFDQ]DGDV� D
GLIHUHQWHV�QLYHOHV�GH�SURIXQGLGDG�
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)LJ������(IHFWR�GH�OD�TXHPD�GH�FDxD�GH�D]�FDU�HQ�OD�IHUWLOLGDG�GH�ORV�VXHORV
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)LJ������&RPSDFWDFLzQ�\�UHGXFFLzQ�GH�DFWLYLGDG�EDFWHULDQD�SRU
TXHPD�GH�FDxD�GH�D]�FDU
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�����0qWRGRV�GH�REWHQFLzQ�GHO�EDUERMR
(O�EDUERMR�SDUD�VHU�DSURYHFKDGR�GHEH�VHU�REWHQLGR�VRODPHQWH�D�WUDYqV�GH
XQ�PqWRGR�GH�FRVHFKD�GHQRPLQDGR�³FRVHFKD�HQ�YHUGH´��VLQ� OD�TXHPD�GH
ORV�FDPSRV�GH�FDxD��
'LFKRV� VLVWHPDV�GH� FRVHFKD� SXHGHQ�VHU� UHDOL]DGDV� HQ�PRGR�PDQXDO�� HQ
IRUPD� PHFDQL]DGD� R� GH� PDQHUD� PL[WD�� 8QD� EUHYH� UHIHUHQFLD� GH� FDGD
PqWRGR� GHQWUR� GH� XQ� PDUFR� DJUuFROD�DPELHQWDO� VH� H[SOLFD� HQ� ORV
VLJXLHQWHV�SXQWRV�
�������0qWRGR�GH�FRVHFKD�PDQXDO
(O� VLVWHPD� GH� FRVHFKD�PDQXDO� UHGXFH� VLJQLILFDWLYDPHQWH� OD� FDQWLGDG� GH
PDWHULD� H[WUDxD� HQ� OD� FDxD� GH� D]�FDU� OOHYDGD� DO� LQJHQLR� SDUD� VHU
SURFHVDGD�� UHGXFH� OD� FRQWDPLQDFLzQ� DPELHQWDO��PHMRUD� OD� HVWUXFWXUD� GHO
VXHOR� \� VX� IHUWLOLGDG�� UHGXFH� ORV� UHTXHULPLHQWRV� GH� DJXD� �OD� LQGXVWULD
D]XFDUHUD� HV� FRQVLGHUDGD� XQ� JUDQ� FRQWDPLQDGRU� FRQVXPLGRU� GH� DJXD�
&XDQGR�VH�ODYD�OD�FDxD��OD�FDQWLGDG�GH�D]�FDU�TXH�VH�SLHUGH�HV�GHO�RUGHQ
GHO�������GHO�SHVR�WRWDO�GH�OD�FDxD�GH�D]�FDU��
(VWXGLRV�KDQ�GHPRVWUDGR�TXH�GXUDQWH�ODV�SULPHUDV����KRUDV�GHVSXqV�GH
OD�³FRVHFKD�HQ�YHUGH´��QR�VH�PDQLILHVWDQ�SqUGLGDV�GH�D]�FDU��FRPR�Vu�OR�HV
FXDQGR� ORV� FDPSRV� VH� TXHPDQ� HQ� XQD� UDQJR� GHO� ������ GHVGH� ODV
SULPHUDV����KRUDV�KDVWD�ODV����KRUDV�VLJXLHQWHV�GHVSXqV�GH�OD�FRVHFKD�
(VWDV� FRQVLGHUDFLRQHV� PXHVWUDQ� \� VXJLHUHQ� TXH� OD� FRVHFKD� PDQXDO
JHQHUDUuD�XQ�LPSDFWR�SRVLWLYR�HQ�OD�HFRQRPuD�GH�ODV�UHJLRQHV�D]XFDUHUDV�
(Q� WqUPLQRV� JHQHUDOHV�� VH� KD� GHPRVWUDGR� TXH� OD� ³FRVHFKD� HQ� YHUGH´
SHUPLWH�REWHQHU�XQ�UHQGLPLHQWR�DGLFLRQDO�GH�D]�FDU�GHO����������
�������0qWRGR�GH�FRVHFKD�PHFDQL]DGD
(VWXGLRV�UHDOL]DGRV�FRQ�ORV�HIHFWRV�GH�OD�FRVHFKD�PHFDQL]DGD��)LJ������HQ
HVWRV�VXHORV�GHPXHVWUDQ�TXH�OD�FRPSDFWDFLzQ��IHQzPHQR�GHILQLGR�FRPR�HO
LQFUHPHQWR� GHO� SHVR� YROXPqWULFR� PHGLDQWH� DFFLzQ� H[WHUQD�� UHGXFH� ORV
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HVSDFLRV�SRURVRV�R�HVSDFLRV�RFXSDGRV�SRU�HO�DLUH�\� HO� DJXD� HQ�HO� VXHOR�
SURYRFDGRV�VREUHWRGR�SRU�HO�SDVR�GH�YHKuFXORV�R�SRU�OD�DFFLzQ�GH�WUDEDMR
GH�ODV�PjTXLQDV�DJUuFRODV���������

'XUDQWH� OD� FRVHFKD�PHFDQL]DGD�GH� OD� FDxD� GH�D]~FDU� HQ� FRQGLFLRQHV�GH
HOHYDGD�KXPHGDG�VH�RULJLQDQ�JUDYHV�GDxRV�DO�VXHOR�
$GRSWDU�XQ�VLVWHPD�GH�FRVHFKD�PHFDQL]DGD�SXHGH�DOWHUDU�WRGR�HO�VLVWHPD
GH� SURGXFFLzQ� GH� OD� FDxD� GH� D]�FDU�� FRQ� JUDQGHV� FRQVHFXHQFLDV
VRFLRHFRQzPLFDV��JHQHUDFLzQ�GH�GHVHPSOHR��
/D�WDEOD�����UHVXPH�ORV�SULQFLSDOHV�SUREOHPDV�TXH�VH�SXHGHQ�HQFRQWUDU�HQ
OD�SUjFWLFD�FRQ�ODV�GLYHUVDV�DFWLYLGDGHV�HQ�OD�REWHQFLzQ�GHO�EDUERMR�
6L� ELHQ� HO� SULQFLSDO� SUREOHPD� GH� OD� DFWLYLGDG� PDQXDO�� HV� HO� FRVWR� TXH
LPSOLFD� XQD� PD\RU� GLVSRQLELOLGDG� GH� KRPEUHV� HQ� HO� FDPSR� \� ODV
FDQWLGDGHV� GH� UHFRMR� TXH� VH� SXHGHQ� ORJUDU�� OD� FRVHFKD� PHFDQL]DGD
SUHVHQWD� SUREOHPDV� GH� WLSR� HFROzJLFR� \� GH� FRVWRV� UHODFLRQDGRV� D� XQD
PHQRU� SURGXFFLzQ� GH� D]�FDU�� SRU� SqUGLGDV� HQ� ORV� uQGLFHV� GH� FRUWH� \
FRVHFKD�
8Q�HVFHQDULR�GH�FRVHFKD�HQ�YHUGH�HQ�XQD�UHDOLGDG�SHUXDQD�LPSOLFDUuD�XQ
VLVWHPD�GH� FRVHFKD�PDQXDO�� VLHQGR� OD�KDELOLGDG�XQ� IDFWRU� TXH� VH�SXHGH
DGTXLULU� \� PHMRUDU� HQ� HO� WLHPSR�� SHUPLWLUuD� JHQHUDU� XQ� LPSDFWR� VRFLR�
HFRQzPLFR� SRVLWLYR� HQ� ODV� GLIHUHQWHV� UHJLRQHV� GHO� SDuV�� (O� VLVWHPD� GH
SULYDWL]DFLzQ� GH� ODV� HPSUHVDV� D]XFDUHUDV�� VLJQLILFD� SDUD� HO� JRELHUQR

)LJ������0DTXLQDULD�SDUD�FRVHFKD�PHFDQL]DGD
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SHUXDQR�� PRGHUQL]DFLzQ� GH� ORV� HTXLSRV� \� PDTXLQDULDV�� SHUR� VREUHWRGR
PD\RUHV�LQJUHVRV�PRQHWDULRV�
/RJUDU� HVWRV� REMHWLYRV� VHD�HQ� HO�PHGLDQR� R� ODUJR�SOD]R�� VHUj� HQ� EDVH� D
FDPELRV� HQ� HO� FLFOR� GH� SURGXFFLzQ� GHO� D]�FDU�� VLHQGR� HO� FXOWLYR� \� OD
FRVHFKD� GH� OD� FDxD� OD� IDVH� LQLFLDO�GHO� FLFOR��HV� FDVL� VHJXUR� TXH� VLVWHPDV
PHFDQL]DGRV� GH� FRVHFKD� VHUjQ� LQWURGXFLGRV�� HQ� QRPEUH� GH� OD
³SURGXFWLYLGDG´�\�OD�³PHMRUD´�GH�OD�UHJLzQ�

�����,PSDFWR�VRFLDO�SRU�XWLOL]R�GHO�EDUERMR
(O� XWLOL]R� GH� UHVLGXRV� GH� ELRPDVD� HQ� ORV� 39'� GHO� SXQWR� GH� YLVWD� VRFLDO�
JHQHUD� H[SHFWDWLYDV� GH� GHVDUUROOR�� (Q� HO� FDVR� GHO� EDUERMR�� GLFKDV
H[SHFWDWLYDV�OR�GDQ�HO�VLVWHPD�GH�FRVHFKD�TXH�SXHGH�VHU�LPSODQWDGR�\�HO
DQWHFHGHQWH�WqFQLFR�DO�XWLOL]R�GH�RWURV�UHVLGXRV�YHJHWDOHV�

7DEOD�����&RVHFKD�\�SRVW�FRVHFKD�GHO�EDUERMR
3UREOHPD &DXVD 6ROXFLzQ0DQXDO /HQWR���&RVWR 7qFQLFD ,QWHJUDFLzQ

6HPLPHFDQL]DGD 3HODGR�&RVWR�DOWR 4XHPD!�0DQR�2EUD 6HPL�R0HFDQL]DFLzQ
0HFDQL]DGD &RPSDFWDFLzQ�VXHOR3qUGLGDV�FRUWH�\�FRVHFKD

(TXLSRSHVDGR&DPSRVKHWHURJqQHRV
(VFDULILFDUVXHORV7HFQRORJuDFDSDFLWDFLzQ

3UREOHPD &DXVD 6ROXFLzQ
0DQXDO &DUJD

$QWL�HFRQzPLFR
)OHWHV�FRUWRV3RFR�YRO�PHQHQWUHJD

,QWHJUDFLzQFRVHFKD0HFDQL]DFLzQ
6HPLPHFDQL]DGD (VWDFLRQDULR�SqUGLGD�UHWRxR� 0D\RUHVWLHPSRV 0HFDQL]DFLzQ

0HFDQL]DGD (VWDFLRQDULR
&RPSDFWDFLzQ (OHYDGD�SUHVLzQDO�VXHOR

&RRUG��&RVHFKDV
7UDWDPLHQWRVXHORV

&RVHFKD

3RVW���&RVHFKD

$FWLYLGDG

$FWLYLGDG
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/D�REWHQFLzQ�GHO�EDUERMR�D�WUDYqV�GH�OD�³FRVHFKD�HQ�YHUGH´�\�GHO�PqWRGR
PDQXDO��KDFHQ�GH�HVWD�DFWLYLGDG��XQD�ODERU�LQWHQVLYD�TXH�GHPDQGD�KDVWD
FLQFR�YHFHV�PjV�WUDEDMR�TXH�HQ�HO�PqWRGR�WUDGLFLRQDO�GH�OD�TXHPD��GHELGR
D� TXH� OD� OLPSLH]D�GH� OD� FDxD� HV� KHFKD� SRU� ORV� WUDEDMDGRUHV� \� QR� SRU� HO
IXHJR�GLUHFWR��D�OD�YH]�TXH�VH�REWLHQH�XQ�LQFUHPHQWR�HQ�OD�SURGXFFLzQ�GH
D]�FDU� TXH� SXHGH� FRPSHQVDU� HO� FRVWR� DGLFLRQDO� GH� OD� PDQR� GH� REUD
DGLFLRQDO�SRU�³FRVHFKDU�HQ�YHUGH´�
6LHQGR� OD� DJULFXOWXUD� XQ� PHGLR� GH� WUDEDMR� \� VXVWHQWR� GH� PXFKDV
FRPXQLGDGHV�\�R�HPSUHVDV��FRPR�DFWLYLGDG�JHQHUD�JUDQGHV�FDQWLGDGHV�GH
UHVLGXRV� FRQ� FDUDFWHUuVWLFDV� HQHUJqWLFDV� FRQVLGHUDEOHV�� XQD� DOWHUQDWLYD
IXWXUD� GH� VROXFLzQ� QHFHVDULD�� VHUuD� LQWHJUDU� ³SHTXHxDV� FRPXQLGDGHV
UXUDOHV´�HQ�XQD�³FRPXQLGDG�UXUDO´��FRPELDQGR�UHFXUVRV�ELRPjVLFRV�HQ�XQD
SODQWD� SHTXHxD� SDUD� SURGXFLU� HQHUJuD� QHFHVDULD� SDUD� VDWLVIDFHU� ODV
QHFHVLGDGHV�EjVLFDV�
(O� XWLOL]R� GH� UHVLGXRV� YHJHWDOHV�� SXHGHQ� VXEVWLWXLU� HO� DOWR� FRQVXPR� GH
OHxD�� UHFXUVR� TXH� HV� TXHPDGR� SDUD� XVR� LQPHGLDWR�� FRQ� LQGHVHDEOHV
HIHFWRV�GH�GHIRUHVWDFLzQ�\�GHVHUWLILFDFLzQ�
6L�ELHQ�OD�ELRPDVD�MXHJD�XQ�SDSHO�LPSRUWDQWH�HQ�HO�GHVDUUROOR��VREUHWRGR
UXUDO��D�WUDYqV�GH�VX�XVR�FRQ�WHFQRORJuD�DYDQ]DGD�TXH�SHUPLWD�FRQYHUWLU�OD
PDWHULD�SULPD�HQ�XQ�YHFWRU�HQHUJqWLFR�IjFLO�GH�XVDU��FXDQGR�VH�KDEOD�GH
WHFQRORJuD�DYDQ]DGD��OR�UHODFLRQDPRV�FRQ�JUDQGHV�LQYHUVLRQHV�GH�GLQHUR��
HO�XVR�GH�HVWH�UHFXUVR�GHEH�VHU�HYDOXDGR�QR�VROR�HQ�WqUPLQRV�HFRQzPLFRV�
VLQR�WDPELqQ�HQ��UHVXOWDGRV�VRFLR�DPELHQWDOHV�
/D� LQWHJUDFLRQ� GH� OD� DPSOLD� YDULHGDG� GH� ELRPDVD� �ERVWD�� UHVLGXRV� GH
FRVHFKD��EDJD]R��EDUERMR��HWF��GH�DFXHUGR�D�ODV�FDUDFWHUuVWLFDV�UHJLRQDOHV�
SRGUuD� SHUPLWLU� JHQHUDU� DFWLYLGDGHV� ODERUDOHV� SRU� HIHFWR� GH� FRVHFKD�
UHFRMR��WUDQVSRUWH��HWF��SDUD�HO�DEDVWHFLPLHQWR�FRQWLQXR�GH�PDWHULD�SULPD
KDFLD�ORV�FHQWURV�GH�WUDQVIRUPDFLzQ�GH�HQHUJuD�
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������$OWHUQDWLYDV�HQHUJqWLFDV�GH�XWLOL]R�GHO�EDUERMR
/RV� VLVWHPDV� GH� HQHUJuD� GH� ORV� LQJHQLRV�� SXHGHQ� VHU� PRGHUQL]DGRV
XWLOL]DQGR� WHFQRORJuD� DYDQ]DGD� HQ� WUDQVIRUPDU� ELRPDVD� HQ� YHFWRUHV� GH
HQHUJuD��IjFLO�GH�XVDU�
/D�ELRPDVD�GH� OD�FDxD�GH�D]�FDU��XVDGD�HQ�VLVWHPDV�GH�FRPEXVWLzQ�\�R
JDVLILFDFLzQ�OLEHUDQ�FHQL]DV�HQ�HO�DPELHQWH��VXESURGXFWR�QRFLYR��SHUR�TXH
HQ�XQ�HVFHQDULR� VRVWHQLEOH�� VH�SUHVHQWD� OD� SRWHQFLDOLGDG�GH�YROYHU�D� UH�
XWLOL]DUOR� HQ� OD� LQGXVWULD� GHO� FHPHQWR�� SRU� VX� FRQWHQLGR� GH� VuOLFD�� HQ� OD
DJULFXOWXUD� FRPR� FRPSRQHQWH� GH� IHUWLOL]DQWHV� EjVLFRV�� R� HQ� ODV�PH]FODV
EDVHV�GHO�DVIDOWDGR�GH�FDUUHWHUDV������
/D�PD\RUtD�GH�ORV�HVTXHPDV�HQHUJpWLFRV�GH�ORV�LQJHQLRV�D]XFDUHURV�HVWiQ
FRQFHELGRV� VROR� SDUD� VDWLVIDFHU� ODV� GHPDQGDV� GH� SRWHQFLD� PHFiQLFD�
HOpFWULFD�� \� FDORU� GHO� SURFHVR� WHFQROyJLFR�� TXH� HQ� DOJXQRV� FDVRV� QR� VH
ORJUD�
8WLOL]DU� HO� EDUERMR� SDUD� JHQHUDU� HQHUJuD� LPSOLFD� WRPDU� HQ� FRQVLGHUDFLzQ
DOJXQRV�IDFWRUHV�GH�IDFWLELOLGDG�WqFQLFD��TXH�SHUPLWDQ�XQ�XVR�HILFLHQWH�GHO
UHFXUVR� HQ� ORV� LQJHQLRV�� \D� VHD� D� WUDYpV� GH� OD� LQWHJUDFLyQ� GH� QXHYD
WHFQRORJtD��OD�DGDSWDFLyQ�R�PRGLILFDFLyQ�GHO�VLVWHPD�H[LVWHQWH�
$�HVWH�SXQWR�ODV�SHUVSHFWLYDV�GH�XWLOL]DU�HO�EDUERMR�PjV�LPSRUWDQWHV�VRQ�

x &RPEXVWLzQ� GLUHFWD� GHO� EDUERMR� HQ� ODV� FDOGHUDV� GH� EDJD]R
H[LVWHQWHV�� SHUR� GHELGR� D� OD� JUDQ� GLIHUHQFLD� HQ� HO� FRQWHQLGR� GH
KXPHGDG� \� FHQL]DV�� OR� FXDO� LPSOLFD� PRGLILFDFLRQHV� HQ� OD
LQIUDHVWUXFWXUD� H[LVWHQWH� SDUD� HO� XWLOL]R� GLUHFWR� GHO� EDUERMR�� /DV
FDOGHUDV�EDJDFHUDV��DVu�FRPR�ORV�VLVWHPDV�GH�WXUELQDV��WLHQHQ�PjV
GH����DxRV�GH�XWLOL]R�HQ�HO�VHFWRU�D]XFDUHUR�SHUXDQR�

x 3URGXFFLyQ� GH� ELRJDV�� D� WUDYqV� GH� VLVWHPDV� GH� IHUPHQWDFLzQ
DQDHUzELFD�GHO�EDUERMR��VH�REWLHQH�ELRJDV�TXH�SXHGH�VHU�XWLOL]DGR
HQ�PRWRUHV� GH� JDV� HQ� OD� SURGXFFLzQ�GH� HQHUJuD� HOqFWULFD� R� FRPR
YHFWRU�GH�FRPEXVWLzQ�
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x *DVLILFDFLyQ� GHO� EDUERMR�� HVWH� VLVWHPD� SHUPLWLUuD� VROXFLRQDU� ORV
SUREOHPDV�GH�HPLVLzQ�TXH�VH�SUHVHQWDQ�HQ�XQ�SURFHVR�QRUPDO�GH
FRPEXVWLzQ� �D]XIUH�� SDUWuFXODV��� SHUPLWLHQGR� XQ� PHMRU
DSURYHFKDPLHQWR�GH�OD�ELRPDVD�FDxHUD��(O�VLVWHPD�GH�JDVLILFDFLzQ
SXHGH� VHU� LQWHJUDGR� DO� VLVWHPD� H[LVWHQWH� HQ� ORV� LQJHQLRV� �VL� HV
SRVLEOH��R�HQ�XQD�YDULDFLzQ�GH�QXHYD� WHFQRORJuD��PjV�HILFLHQWH� \
OLPSLD��FRPR�OR�VRQ�ODV�SLODV�D�FRPEXVWLEOHV�

/RV� FDPSRV� GH� FDxD� \� OD� LQGXVWULD� D]XFDUHUD� DO� FUHDU� VX� SURSLR
FRPEXVWLEOH��HO�EDUERMR��QR�VROR�SXHGHQ�VDWLVIDFHU�OD�GHPDQGD�GH�HQHUJtD
VLQR� TXH� DGHPiV� SXHGHQ� JHQHUDU� HOHFWULFLGDG� DGLFLRQDO�� FRQ� EHQHILFLRV
HFRQyPLFRV� \� HFROyJLFRV�� 6X� XWLOL]R� WLHQH� WDQWDV� YHQWDMDV� FRPR
SUREOHPDV�� (V� XQ� UHFXUVR� GLVSRQLEOH� HQ� VXILFLHQWH� FDQWLGDG�� VRQ
SURGXFLGRV� ORFDOPHQWH�� WLHQHQ� XQ� FRVWR� QXOR� \� VRQ� FRPSDWLEOHV� FRQ� HO
DPELHQWH�� VL� VRQ� PDQHMDGRV� HILFLHQWHPHQWH�� 3HUR� VX� GLVSRQLELOLGDG� \
PDQHMR�HQ�ORV�LQJHQLRV�D]XFDUHURV��VX�JUDQ�GHQVLGDG�SDUD�HO� WUDQVSRUWH�
FRPR� VX� DOPDFHQDPLHQWR�� UHTXLHUHQ� GH� XQ� FRRUGLQDGR� VLVWHPD� GH
PDQHMR�
3HUR�HO�XWLOL]R�GHO�EDUERMR�GH�ORV�FDPSRV��PHUHFH�FLHUWDV�FRQVLGHUDFLRQHV�
GHELGR�D�TXH�QR�HV�SRVLEOH� GLVSRQHU� GHO� WRWDO� TXH� VH� JHQHUD� GXUDQWH� HO
FUHFLPLHQWR�GH� OD�FDxD�GH�D]�FDU��'HMDQGR�XQD�SDUWH�GHO�EDUERMR�HQ� ORV
FDPSRV��VH�LQFUHPHQWD�OD�SURGXFFLzQ��VH�PHMRUD�OD�IHUWLOLGDG�GHO�WHUUHQR��\
DXPHQWD� OD� FDQWLGDG� GH� FDUEzQ� VHFXHVWUDGD� DO� VXHOR�� 3RU� HO� FRQWUDULR�
UHPRYHU�WRGR�HO�EDUERMR�WLHQH�XQ�LPSDFWR�QHJDWLYR�HQ�OD�SURGXFWLYLGDG�GH
OD�FDxD�GH�D]�FDU��\�OD�IHUWLOLGDG�GH�ORV�FDPSRV�
(O� EDUERMR� HV� UHDOPHQWH� XQ� ³FRPEXVWLEOH� YHUGH´�� \� VX� XWLOL]R� SDUD� OD
JHQHUDFLzQ�GH�HQHUJuD� OR� FRQYLHUWH�HQ�XQ�FRPEXVWLEOH� QHXWUDO�GHODQWH�DO
SUREOHPD�GHO�FDOHQWDPLHQWR�JOREDO�
(O� DQiOLVLV� GH� DFXHUGR� D� OD� FRPSRVLFLyQ� GH� HVWH� UHVLGXR� KD� SHUPLWLGR
HVWDEOHFHU� WHyULFDPHQWH� TXH� HO� � FRQWHQLGR� HQHUJqWLFR� HVWLPDGR� GHO
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EDUERMR�HQ�3HU��HV�GHO�������*-�WRQHODGD��HVWR�SHUPLWH�FRQFOXLU�TXH�XQD
WRQHODGD� GH� EDUERMR� HTXLYDOH� GHVGH� HO� SXQWR� GH� YLVWD� HQHUJqWLFR�� D� �
EDUULOHV�GH�SHWUzOHR����EDUULO�GH�SHWUzOHR ���*-��
(Q�UHVXPHQ�� VH�SXHGH�GHFLU�TXH�H[LVWHQ�PXFKRV�EHQHILFLRV�HQ� OD�RSFLyQ
GH�OD�³FRVHFKD�HQ�YHUGH´��JHQHUDFLzQ�GH�HQHUJuD��PHMRU�FDOLGDG�\�PD\RU
FDQWLGDG� GH� D]�FDU� SURGXFLGD�� FDOLGDG� \� FDQWLGDG� SRU� KHFWjUHD� GH� FDxD
VHPEUDGD�� PD\RUHV� FRPSRQHQWHV� RUJjQLFRV� DO� VXHOR�� PHQRU� XVR� GH
IHUWLOL]DQWHV�\�DKRUUR�GH�DJXD�SRU�ULHJRV�
�����&RVWRV�\�EHQHILFLRV�HFRQyPLFRV�GH�OD�FRVHFKD�HQ�YHUGH
8QD� GH� ODV� DOWHUQDWLYDV� SDUD� DIURQWDU� OD� TXHPD� GH� FDPSRV� GH� FDxD� GH
D]~FDU�HV�OD�FRVHFKD�HQ�YHUGH��SHUR�QR�EDVWD�VROR�FDPELDU�OD�DFWLYLGDG��6H
KDFH�QHFHVDULR�\�HVWUDWpJLFR�HO�UHGXFLU� ORV�FRVWRV�GH�SURGXFFLyQ�VLQ�WHQHU
SRU�HOOR�TXH�EDMDU�OD�FDOLGDG�GHO�SURGXFWR�\�ORV�QLYHOHV�GH�SURGXFFLyQ��/D
LQGXVWULD� D]XFDUHUD� SHUXDQD�� D� SHVDU� GH� HVWDU� XELFDGDV� GHQWUR� GH� OD
UHJLyQ�FRVWHUD�GHO�SDtV��SUHVHQWD�XQD�KHWHURJHQHLGDG�DJUR�FOLPiWLFD�TXH
WUDH�FRPR�FRQVHFXHQFLD�HO�GHVDUUROOR�GH�WHFQRORJtDV�SDUWLFXODUHV�HQ�PD\RU
R�PHQRU�JUDGR��SDUD�FDGD�]RQD��3DUD�QXHVWUD�LQYHVWLJDFLyQ�VH�KD�WRPDGR
HQ� FXHQWD� ODV� HPSUHVDV� XELFDGDV� HQ� OD� UHJLyQ� /D� /LEHUWDG�� SRU
GLVSRQLELOLGDG�GH�HOODV�D�EULQGDU�LQIRUPDFLyQ�\�SRU�VX�JUDQ�LQWHUpV�GH�YHU
PiV�DOOi�GH�OR�TXH�WLHQHQ�DKRUD�
3DUHFH�VHU�TXH�HO�SUREOHPD�IXQGDPHQWDO�TXH�DIURQWDQ�ODV�HPSUHVDV�HV��HO
WLSR�GH�PDTXLQDULD�D�XWLOL]DU��SHUR�VREUHWRGR�VX�FRVWR��<�QR�VH�HTXLYRFDQ�
SHUR�QR�HV�PX\�JUDQGH�OD�GLIHUHQFLD�HQWUH�OR�TXH�LQYLHUWHQ�KR\�HQ�GtD�HQ
PDTXLQDULDV� \� OR� TXH� SXHGH� UHSUHVHQWDU� OD� DGTXLVLFLyQ� GH� FRVHFKDGRUDV
PHFiQLFDV�� 8QD� DOWHUQDWLYD� HV� HO� XWLOL]R� GH� PDQR� GH� REUD�� QR
QHFHVDULDPHQWH� HVSHFLDOL]DGD� \� GH� OD� FXDO� H[LVWH� EDVWDQWH� HQ� OD� UHJLyQ
TXH�SXHGH�SHUPLWLU� OD�FRVHFKD�HQ�YHUGH��(VWD�DOWHUQDWLYD�UHSUHVHQWD�KR\
HQ�GtD��SRU� OD� IDOWD�GH� OH\HV�TXH�QRUPHQ� OD�TXHPD��PD\RUHV� FRVWRV�SRU
PDQR� GH� REUD�� SHUR� VL� HO� JRELHUQR� 3HUXDQR� GHILQH� QXHYDV� OH\HV� SDUD� HO
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VHFWRU� FRQ� LPSXHVWRV� D� ODV� HPLVLRQHV�� VH� LQLFLDUtD� OD� UHDO� SUHRFXSDFLyQ
³DPELHQWDO´��1R�H[LVWH�XQD�LQWHQFLyQ�VDQD�\�GHFODUDGD��GH�TXHUHU�UHGXFLU
ODV� HPLVLRQHV� FRQWDPLQDQWHV� HQ� ORV� LQJHQLRV� D]XFDUHURV� SRU� SDUWH� GH
DOJXQRV� HPSUHVDULRV� TXH� D� WUDYpV� GHO� SURFHVR� GH� SULYDWL]DFLyQ� HVWiQ
JXLDQGR� ORV�GHVWLQRV� GHO� D]~FDU� HQ� 3HU~�� OyJLFDPHQWH� VH� SXHGH� HVSHUDU
PHQRV�GH�DTXHOODV�HPSUHVDV�D~Q�QR�SULYDWL]DGDV��TXH�VH�DKRJDQ�HQ�VXV
SUREOHPDV�HFRQyPLFRV�\�SROtWLFRV��3HUR�H[LVWHQ�DGHPiV�RWURV�FRVWRV�TXH
VH�SUHVHQWDQ�HQ�7DEOD����

/RV�FRVWRV�SRU�XWLOL]R�GH�KHUELFLGDV��HQ�SURPHGLR���NJ�+D�VHUtD�QXOR�HQ�OD
QXHYD�DOWHUQDWLYD��PLHQWUDV�WDQWR�FRQWLQ~D�OD�GHSHQGHQFLD�GH�ORV�PLVPRV�
(Q������ OD� FDQWLGDG�GH�KHUELFLGD�+D�DxR�HUD�GHO�RUGHQ� GH� ORV��� NJ�+D�
SHUR�KR\�HQ�GtD�VH�KDEOD�GH�KDVWD����NJ�+D��OR�FXDO�FRQILUPD�HO�DXPHQWR
GH� LQVXPRV� GHVWLQDGRV� DO� FDPSR� SRU� HIHFWRV� GH� XQ� VLVWHPD� GH� FXOWLYR
REVROHWR�\�FRQWDPLQDQWH�
/RV�IHUWLOL]DQWHV�TXtPLFRV�UHSUHVHQWDQ�XQ�DOWR�FRVWR�SRU�VX�PD\RU�XWLOL]R
HQ�VXHORV�HPSREUHFLGRV�\�TXH�UHTXLHUHQ�IRU]DU�HO�HTXLOLEULR�D�WUDYpV�GH�OD
~UHD��TXH�HQ�SURPHGLR�YLHQH�DSOLFDGD�HQ�GRVLV�GH�����NJ�GH�~UHD�+D�DxR
�����NJ�1��+D�DxR���'LFKD�GRVLV�HV�HOHYDGD�VL�OD�FRPSDUDPRV�FRQ�SDtVHV
FRPR�&RORPELD�TXH�XWLOL]DQ�����NJ�GH�~UHD������NJ�1���
2SWDU� SRU� OD� DOWHUQDWLYD� VLJQLILFD� UHGXFLU� HQ� XQ� ���� ORV� FRVWRV�� SRU� HO
FRQWUDULR� XWLOL]DU� IHUWLOL]DQWH� RUJiQLFR� DXPHQWDUtD� ORV� FRVWRV
FRQVLGHUDEOHPHQWH�� VLHQGR� QHFHVDULR� HYDOXDU� HO� UHFLFODMH� GH� ORV� UHVLGXRV

7DEOD�����&RVWRV�HVWLPDGRV�GH�FRVHFKD�HQ�YHUGH�SRU�+D�DxR�������9DULDEOH 8QLGDG 4XHPD�GH�FDxD &RVHFKD�YHUGH
0DTXLQDULD ��86 ������ ������+HUELFLGDV ��86 ����� �)HUWLOL]DQWH��~UHD� ��86 ������ �����)HUWLOL]DQWH��RUJiQLFR� ��86 � �����5LHJR ��86 ������ ������0DQR�GH�REUD ��86 ����� ������
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GH�FRVHFKD�TXH�VH�SXHGHQ�LQWHJUDU�D�ORV�VXHORV�\�FRPSHQVDU�OD�GHPDQGD
GH�PDWHULD�RUJiQLFD�
�����&RVWRV�\�EHQHILFLRV�DPELHQWDOHV�GH�OD�FRVHFKD�HQ�YHUGH
/D� LQGXVWULD� D]XFDUHUD� HPSOHD� PDTXLQDULD� DJUtFROD� TXH� GH� SRU� Vt� \D
UHSUHVHQWD�XQ�SUREOHPD�DPELHQWDO�SRU�HO�XWLOL]R�GH�FRPEXVWLEOHV� IyVLOHV�
HQ�ORV�WUDFWRUHV��JU~DV�\�WUDLOHUV�GH�FDUJD�GH�FDxD�FRQ�FDSDFLGDG�SDUD���
D����WRQHODGDV�SRU�FDUUHWD��TXH�JHQHUDQ�XQ�LPSDFWR�QHJDWLYR�HQ�HO�VXHOR
FDXVDQGR� SUREOHPDV� GH� FRPSDFWDFLyQ�� $� HVWH� SUREOHPD� DPELHQWDO� VH
VXPDQ�ODV�HPLVLRQHV�JHQHUDGDV�SRU�OD�TXHPD�GH�FDPSRV�DQWHV�\�GHVSXpV
GH�OD�FRVHFKD�
/DV� SUiFWLFDV� GH� GHVDUUROOR� VRVWHQLEOH� FRQOOHYDQ� D� XQ� PHQRU� XWLOL]R� GH
LQVXPRV�� IDYRUHFLHQGR� GH� HVWD� PDQHUD� HO� PDQWHQLPLHQWR� \� FLFODMH� GH
QXWULHQWHV�GH� ODV�SODQWDV� \� FRQWULEX\HQGR� DO� DOPDFHQDPLHQWR� GH� EDQFRV
GH�FDUERQR��\�QLWUyJHQR��������GH�PDQHUD�TXH�FRQYLHUWH�D�ORV�VXHORV�\�OD
YHJHWDFLyQ� HQ� UHVHUYRULRV� GH� FDUERQR�� 6HJ~Q� 5REHUW� 'L[RQ� ������ HO
LQFUHPHQWR�HQ� OD�DFXPXODFLyQ�GH�FDUERQR�HQ�HO� VXHOR� HVWi�DVRFLDGR� FRQ
SUiFWLFDV� TXH� SURPXHYHQ� ORV� VXHORV� PiV� IUHVFRV�� K~PHGRV�� IpUWLOHV� \
DLUHDGRV�� 6HJ~Q� ORV� HVWXGLRV� UHDOL]DGRV� SRU� -DLUD� $ULDV� ������ D
WHPSHUDWXUDV� SRU� HQFLPD� GH� ORV� ��� �&� VH� GHWHFWD� HO� GHVSUHQGLPLHQWR
LQWHUQR� GH� &2��� GHELGR� D� OD� GHVLQWHJUDFLyQ� TXtPLFD� GH� ODV� VXVWDQFLDV
RUJiQLFDV�
������&RVWRV�\�EHQHILFLRV�VRFLDOHV�GH�OD�FRVHFKD�HQ�YHUGH
(Q� HVWH� FDVR�� ORV� FRVWRV� VRFLDOHV� VH� UHILHUHQ� D� ORV� FRVWRV� TXH� VH� GHEHQ
DVXPLU� SDUD�GH� DOJXQD� HILFLHQWH�PLWLJDU� ORV�HIHFWRV� GH� ODV� HPLVLRQHV� GH
JDVHV�\�SDUWtFXODV�TXH�UHSUHVHQWD�OD�TXHPD�GH�FDxD�GH�D]~FDU��3DUD�HVWR
HV� QHFHVDULR� HYDOXDU� HO� LPSDFWR� GH� ODV� TXHPDV� VREUH� OD� VDOXG� KXPDQD�
SHUR�OD�LQIRUPDFLyQ�GLVSRQLEOH�VREUH�HO�WHPD�HV�HVFDVR��$OJXQRV�UHSRUWHV
LQWHUQDFLRQDOHV������PXHVWUDQ�TXH�HO�FRQMXQWR�GH�LQIHFFLRQHV�UHVSLUDWRULDV
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DJXGDV�\�RWUDV�VH� UHODFLRQDQ�HQ� IRUPD�VLVWHPiWLFD�FRQ� OD� FRQWDPLQDFLyQ
DWPRVIpULFD��JDVHV��FHQL]DV��HWF�
/RV� EHQHILFLRV� VRFLDOHV� HV� OD� JHQHUDFLyQ� GH� SXHVWRV� GH� WUDEDMR� TXH� VH
RULJLQDQ� SRU� OD� DFWLYLGDG� GH� FRVHFKD� � HQ� YHUGH� \� TXH� SXHGH� HVWDU
VXSHGLWDGR� HQ� HO� SHRU� GH� ORV� FDVRV� DO� FRVWR� TXH� VH� OH� SXHGH� DWULEXLU� DO
VLVWHPD�GH�JHVWLyQ�GH�REWHQFLyQ�GHO�UHFXUVR��7DEOD�����

������+DFLD�XQ�IXWXUR�EDVDGR�HQ�OD�FRVHFKD�PHFDQL]DGD�GH�OD�FDxD�
HV�FRQYHQLHQWH"
6RQ� YDULRV� ORV� SDuVHV� �SULQFLSDOPHQWH� $XVWUDOLD�� 6XGjIULFD�� TXH� VH� KDQ
DYRFDGR� KDFLD� OD� PHFDQL]DFLzQ� GH� VXV� FRVHFKDV� GH� FDxD� GH� D]�FDU�� (V
SUREDEOH� TXH� ODV� HPSUHVDV� D]XFDUHUD� SULYDWL]DGDV� GHO� 3HU��� HQ� XQ
PHGLDQR� SOD]R� VH� YHDQ� REOLJDGDV� D� RSWDU� SRU� HVWH� FDPELR�� 3DUD� HOOR� OD

7DEOD�������&RPSDUDFLyQ�GH�OD�JHQHUDFLyQ�GH�HOHFWULFLGDG�D�SDUWLU�GH�ELRPDVD�FDxHUD�\�SHWUyOHR�EXQNHU9DULDEOH 8QLGDG %XQNHU %DJD]R %DUERMR
&RVWR�GH�FRPEXVWLEOH ��*- ��� ����� ��� ����� ���&RVWR�GH�HOHFWULFLGDG&RVWR�GH�FRPEXVWLEOH,QYHUVLyQ�HQ�SODQWD�HOpFWULFD2SHUDFLyQ�\�PDQWHQLPLHQWR&RVWR�SRU�N:K�WRWDO
��FW�N:K ��������������

������ ���������� ���������� ���������� ����
������ ���������� ���������� ���������� ����(IHFWRV�VRFLR�HFRQyPLFRV1~PHUR�HPSOHRV�SRU�FRVWH�EDMR1~PHUR�HPSOHRV�SRU�FRVWH�PHGLR1~PHUR�HPSOHRV�SRU�FRVWH�DOWR

HPSOHR�0:HHPSOHR�0ZHHPSOHR�0ZH
������������

6L�HO�EDJD]R�QR�WLHQH�YDORU��QR�WLHQH�HIHFWR�VRFLR�HFRQyPLFR
��������������(IHFWRV�PHGLR�DPELHQWDOHV,QSXW�GH�HQHUJtD�IyVLO(PLVLyQ�GH�&2�$FLGLILFDFLyQ�GH�SODQWD(PLVLyQ�GH�SROYR�HQ�SODQWD�

0-�N:KJ�N:KJ62�0-J�1P�
������������

6L�HO�EDJD]R�QR�WLHQH�YDORU��QR�WLHQH�HIHFWR�DPELHQWDO
���������������(IHFWRV�DPELHQWDOHV�FXDOLWDWLYRV

(IHFWR�HQ�OD�FDOLGDG�GHO�VXHOR(IHFWR�HQ�HO�QLYHO�GH�DJXD(IHFWR�HQ�OD�ELRGLYHUVLGDG
����6H�FRQVLGHUDQ�ORV�YDORUHV�VL�YLHQHQ�XWLOL]DGRV�HQ�OD�DFWXDO�LQIUDHVWUXFWXUD�GH�ORV�LQJHQLRV�D]XFDUHURV

��(IHFWRV�DPELHQWDOHV�VL�VH�RSWD�SRU�QR�TXHPDU�ORV�FDPSRV�GH�FDxD

5HGXFFLyQ�HURVLyQ�GHO�VXHOR�\�DXPHQWR�PDWHULD�RUJiQLFD0HMRUD�GH�OD�FDOLGDG�GH�OD�FDSD�IUHiWLFD&XELHUWD�UHJXODGD�GHO�VXHOR�\�UHIXJLR�GH�DYHV
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PDTXLQDULD�GHEHUj�FRQWDU�FRQ�FDPSRV�SUHSDUDGRV�SDUD�OD�PHFDQL]DFLzQ�\
GH� VLVWHPDV� GH� SUHSDUDFLzQ� GH� FDxD� SHUIHFWDPHQWH� DOLQHDGDV� SDUD� ODV
FRQGLFLRQHV� GH� OD�PjTXLQD�� DGHPjV� GH� LQYHVWLJDU� OD� YLDELOLGDG� WDQWR� GH
PDTXLQDULD�\�VLVWHPDV�GH�FRVHFKD�
$�WUDYqV�GHO�PXQGR�ODV�ODERUHV�LQWHQVLYDV�GH�DJULFXOWXUD�HVWDQ�GDQGR�YuD�D
XQ�LQFUHPHQWR�HQ�OD�PHFDQL]DFLzQ��\�FDGD�YH]�HV�PD\RU� OD�E�VTXHGD�GH
VLVWHPDV� GH� FRVHFKD� FRQILDEOHV� \� HFRQzPLFRV� TXH� SHUPLWDQ� UHHPSOD]DU
VRVWHQLEOHPHQWH�ORV�PqWRGRV�PDQXDOHV��WUDGLFLRQDOHV�
(V� SRU� HVWR� TXH� HO� 'HSDUWDPHQWR� GH� ,QJHQLHUuD� $JUuFROD� GH� OD� (VWDFLzQ
([SHULPHQWDO� GH� $VRFLDGRV� $]XFDUHURV� GH� 6XGjIULFD� ����� KL]R� HVWXGLRV
FRUUHVSRQGLHQWHV�D�ORV�VLVWHPDV�GH�FRVHFKD��HVWLPDQGR�FRVWRV�SURPHGLRV
D�FDGD�XQR�\�HO�FXDO�VH�KD�UHYLVDGR�SDUD�WHQHU�HQ�FXHQWD�HO�LPSDFWR�TXH
SXHGH� DFDUUHDU� FDGD� VLVWHPD� HQ� DTXHOODV� UHJLRQHV� HQ� GRQGH� D�Q� QR� VH
KDQ�OOHYDGR�D�FDER�ODERUHV�PHFDQL]DGDV�GH�FRVHFKD�
��������7LSRV�GH�PjTXLQDV�FRVHFKDGRUDV
/DV� PjTXLQDV� SXHGHQ� VHU� DJUXSDGDV� HQ� FXDWUR� FDWHJRUuDV�� SDUD� WDOORV
FUX]DGRV��WDOORV�DOLQHDGRV��DUUXPDGRUDV�\�FRVHFKDGRUDV�FRUWDGRUDV�

x 0jTXLQDV�SDUD�WDOORV�FUX]DGRV��HVWH�WLSR�GH�PDTXLQDULD�FRVHFKD
XQ�VXUFR�SRU�FDGD�SDVDGD��/DV�FDxDV�VRQ�FRORFDGDV�HQ�XQ�jQJXOR
MXVWR�HQ�OD�GLUHFFLzQ�GHO�VXUFR��/DV�FDxDV�HQ�VX�SDUWH�VXSHULRU�VRQ
FRUWDGDV�GH�IRUPD�PHFjQLFD�R�PDQXDO�HQ�RSHUDFLRQHV�VLJXLHQWHV�

x 0jTXLQDV� SDUD� WDOORV� DOLQHDGRV� HQ� HVWD� FDWHJRUuD� GH
PDTXLQDULDV��HOODV�FRUWDQ�ODV�EDVHV�\�SXQWDV�GH�OD�FDxD��IRUPDQGR
XQD�KLOHUD�SDUDOHOD�D�OD�GLUHFFLzQ�GHO�VXUFR�

x 0jTXLQDV� DUUXPDGRUDV� GH� WDOORV�� HQ� HVWD� FDWHJRUuD� GH
PjTXLQDV�� ODV� SDUWHV� FRUWDGDV� VRQ� GHSRVLWDGDV� HQ� OD� SDUWH
SRVWHULRU�GH�ODV�PjTXLQDV��/XHJR�OD�FDxD�GHSRVLWDGD�VH�GHVFDUJDED
DOWHUQDGDPHQWH�D�OR��ODUJR�GH�ORV�VXUFRV�GH�FDxD�R�WUDVSRUWDGD�HQ
ORV�WUDLOHUV�GH�FDUJD�
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x 0jTXLQDV� FRUWDGRUDV� VRQ� PDTXLQDULD� GLVHxDGDV� VROR� SDUD
HIHFWXDU�ODERUHV�GH�FRUWH�TXH�OXHJR�VH�FRPSOHPHQWDEDQ�PDQXDO�R
PHFDQLFDPHQWH�FRQ�HO�WUDQVSRUWH�GH�OD�PDWHULD�SULPD�

��������6LVWHPDV�GH�PDQHMR�GH�OD�FDxD�GH�D]�FDU
([LVWHQ�QXPHURVRV�PqWRGRV�GH�PDQHMDU� OD�FDxD�D�WUDYqV�GH�VLVWHPDV�GH
FRVHFKD� PHFDQL]DGD� SDUFLDO� R� WRWDO�� /RV� SULQFLSDOHV� PqWRGRV� VRQ� HVWDQ
EDVDGRV�HQ�HO�DOLQHDGR�\�DUUXPDGR�GH�OD�FDxD�
6LVWHPD�GH� DOLQHDGR�� HVWH� VLVWHPD� OR� UHDOL]DQ� FRUWDGRUHV�PHFjQLFRV� \
SXHGH�VHU�OOHYDGR�D�FDER�XVDQGR�ORV�VLJXLQHWHV�PqWRGRV�

�� FRQ� WUDEDMDGRUHV�VH� LQFRUSRUD� OD�PDWHULD� GH�FXDWUR� VXUFRV� HQ
XQR� VROR� ����� D� ���� � � � NJ��� /XHJR� ORV� WUDEDMDGRUHV� GHEHQ
FRUWDU�ORV�FRJROORV

�� ORV� FRJROORV� QR� OR� FRUWDQ� ORV� WUDEDMDGRUHV�� HO� FRUWH� GH� HOORV
YLHQH� UHDOL]DGR� GXUDQWH� HO� SURFHVR� SRU� OD� PDTXLQDULD
�RSHUDFLzQ�SDUHFLGD�D�OD�DQWHULRU�

�� OD�RSHUDFLzQ�HV�FRPR�OD�SULPHUD��H[FHSWR�TXH�ORV�FRJROORV�VRQ
FRUWDGRV� SRU� XQ� WUDEDMDGRU� H[WUD� FX\D� �QLFD� DFWLYLGDG� VH
UHGXFH�DO�FRUWH

�� &DGD�WUDEDMDGRU�SURGXFH�GH���D���WRQHODGDV�GH�FDxD�FRUWDQGR
FDGD�XQR��ORV�FRJROORV�D�PDQR�

6LVWHPD�GH�DUUXPDGR�� ODV�DUUXPDGRUDV�PHFjQLFDV� OR� OOHYDQ�D� FDER�� D
WUDYqV�GH�ORV�VLJXLHQWHV�SURFHVRV�

�� OD�FDxD�VH�DSLOD��GH���D���WRQHODGDV�PDQXDOPHQWH�R�XWLOL]DQGR
FDUJDGRUHV�PHFjQLFRV

�� XWLOL]DQGR� FDUJDGRUHV� GH� XxD� PHFjQLFRV�� OD� FDxD� DUUXPDGD
SXHGH�VHU�FDUJDGD�GLUHFWDPHQWH�HQ�ODV�FDUUHWDV�GH�ORV�WUDLOHUV�
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��������(VFHQDULRV�IXWXURV�GH�UHQGLPLHQWR�\�FRVWRV�GH� ODV� ODERUHV
GHO�PDQHMR�GH�FDxD
3DUD� ORV� GRV� VLVWHPDV� GHO� PDQHMR� GH� FDxD�� DQWHV� � PHQFLRQDGRV� VH
HVWDEOHFHQ�WUHV�VLVWHPDV�GH�FRVHFKD��PDQXDO�\�PHFjQLFR��SDUD�HVWDEOHFHU
ORV� FRVWRV� \� UHQGLPLHQWRV� SURPHGLRV� TXH� FDGD� VLVWHPD� UHSUHVHQWD
��� �����
x 6LVWHPD����OD�FDxD�HV�FRUWDGD�PDQXDOPHQWH�\�DOLQHDGD�HQ�SHTXHxDV

UXPDV�
x 6LVWHPD� ��� OD� FDxD� HV� FRUWDGD� HQ� IRUPD� PHFjQLFD�� 6H� FRUWD

PDQXDOPHQWH�ORV�FRJROORV�\�VH�FRORFD�HQ�SHTXHxDV�UXPDV�
x 6LVWHPD� ��� OD� FDxD� HV� FRUWDGD� PHFDQLFDPHQWH� ���� W�K� � HQ� FDxD

TXHPDGD� \� ��� W�K� HQ� FRVHFKD� YHUGH��� VLQ� UHTXHULPLHQWR� GH
RSHUDFLRQHV�PDQXDOHV�

/RV� FRVWRV� GH� ODV� ODERUHV� \� HO� � UHQGLPLHQWRV� GH� ODV� DFWLYLGDGHV� VHDQ
PDQXDOHV�R�PHFjQLFDV�VH�GDQ�HQ�OD�7DEOD�����&DEH�UHVDOWDU�HO�KHFKR�TXH
OD�FRVHFKD�PHFDQL]DGD�ELHQ�SXHGH�VHU�HQ�FDxD�TXHPDGD�R�HQ�YHUGH��HVWR
HV� GH� DFXHUGR� D� ODV� FDUDFWHUuVWLFDV� GH� OD� PDTXLQDULD� TXH� SXHGH� VHU
XWLOL]DGD�� 6L� ELHQ� ORV� GDWRV� SXHGHQ� VXIULU� YDULDFLRQHV� GH� DFXHUGR� D
FDUDFWHUuVWLFDV� H[WHUQDV� �WLSR� GH� PDTXLQDULD�� FRQGLFLRQHV� JHRJUjILFDV�
HWF��� ORV� SUHVHQWDGRV� HQ� HVWD� WDEOD� UHIOHMDQ� GDWRV� SURPHGLRV� GH
H[SHULHQFLDV�UHDOL]DGDV�TXH�VH�KD�WRPDGR�FRPR�UHIHUHQFLD�LOXVWUDWLYD�
6H� HVWLPDURQ� ORV� FRVWRV� GH� PDTXLQDULD� \� ODERUHV� SDUD� GRV� WLSRV� GH
HVFHQDULRV� GH� FRVHFKD �� FRQ� FDxD� TXHPDGD� \� GH� FRVHFKD� HQ� YHUGH�� HQ
EDVH�D�WRQHODGDV�DQXDOHV��SDUD� ORV�WUHV�VLVWHPDV�DQWHV�PHQFLRQDGRV�SRU
0H\HU�HQ�HO�³,QWHUQDWLRQDO�6XJDU�-RXUQDO´��/DV� ILJXUDV����\����PXHVWUDQ
ORV� FRVWRV� SRU� WRQHODGDV� HQ� TXH� SXHGHQ� LQFXUULU� ORV� WUHV� VLVWHPDV� GH
FRVHFKD������
<� VH� SXHGH� DSUHFLDU� XQ� LQFUHPHQWR� D� SDUWLU� GH� ODV� ������ WRQHODGDV�
GHELGR�SULQFLSDOPHQWH�VH�SURGXFH�XQ�PD\RU�XWLOL]R�GH�HTXLSR��<�ORV�FRVWRV
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SRU� VLVWHPD� PDQXDO� FRQWLQ�D� VLHQGR� OD� RSFLzQ� PjV� HFRQzPLFD� HQ� HO
PDQHMR�GH�OD�FDxD�GH�D]�FDU� /D�WRSRJUDIuD��SUjFWLFDV�GH�FDPSR��VLVWHPDV
GH� WUDQVSRUWH� \� UHFHSFLzQ� GH� FDxD�� SHUR� VREUHWRGR� GLYHUVLGDG� HQ� OD
SURGXFWLYLGDG�� KDFHQ� GLILFLO� REWHQHU� PHMRUHV� FRVWRV� FRQ� VLVWHPDV� GH
FRVHFKD�PHFDQL]DGD�

/D�HILFLHQFLD�GH�ORV�VLVWHPDV�GH�FRVHFKD�PDQXDO�YDULDQ�DPSOLDPHQWH�HQ�OD
LQGXVWULD� D]XFDUHUD�� (V� PjV�� DOJXQRV� VLVWHPDV� GH� FRVHFKD� PHFDQL]DGD
SXHGHQ�UHGXFLU� KDVWD�HQ�XQ�������� OD�PDQR�GH�REUD�� $FWXDOPHQWH�� ODV
FRVHFKDGRUDV� PHFjQLFDV� HQIUHQWDQ� SUREOHPDV� TXH� KDFHQ� UHWDUGDU� VX
SUHVHQFLD�PDVLYD�HQ�ORV�PHUFDGRV�

7DEOD�������5HQGLPLHQWR�\�FRVWRV�GH�VLVWHPDV�GH�PDQHMR�GH�FDxD�GH�D]�FDU7LSR�GHFDxD 7LSR�GHFRVHFKD 6LVWHPDFRVHFKD $FWLYLGDGUHDOL]DGD 5HQGLPLHQWR�W�KRPEUH�GuD� &RVWR�GHODERUHV����W�FRUWH�GH�FRJROOREDUERMRDUUXPDGR ��� �����D�����
FRUWH�GH�FRJROOREDUERMRFDxD ��� �����D�����
FRUWH�GH�FRJROOREDUERMRDUUXPDGR ���� �����D�����
FRUWH�GH�FRJROOREDUERMRFDxD ��� �����D�����
FRUWH�GH�FRJROORDUUXPDGR ��� �����D�����FRUWH�GH�FRJROORFDxD ��� �����D�����
DUUXPDGR ���� �����D�����FRUWH�GH�FRJROORDUUXPDGR ���� �����D�����FRUWH�FRJROORFDxD ��� �����D�����

,QWHUQDWLRQDO�6XJDU�-RXUQDO�����

�&RUWH�PDQXDO

�
&DxD�HQ�YHUGH

&RUWH�PHFjQLFR

&DxD�TXHPDGD
&RUWH�PDQXDO �

&RUWH�PHFjQLFR �
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������(VWUDWHJLDV�JORFDOHV�GHO� VHFWRU�D]XFDUHUR�3HUXDQR�HQ�EXVFD
GH�XQ�GHVDUUROOR�VRVWHQLEOH
/DV� HPSUHVDV� D]XFDUHUDV� SHUXDQDV�� HQ� VX� JUDQ�PD\RUuD�� HVWiQ� VLHPSUH
EXVFDQGR�HO�DXPHQWR�GH�VX�SURGXFWLYLGDG�TXH�OHV�SHUPLWD�VHJXLU�WHQLHQGR
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\�R�PDQWHQLHQGR� SUHVHQFLD� HQ� HO�PHUFDGR� QDFLRQDO�� 6LHQGR� OD� LQWHQFLyQ
EXHQD��QR�OR�HV�OD�IRUPD�FRPR�VH�SLHQVD�ORJUDU�ORV�REMHWLYRV�
1R�EDVWD�DXPHQWDU� ODV�GRVLV�GH�IHUWLOL]DQWHV�TXtPLFRV�FRPR� OD�XUHD��\�HO
XVR�LQGLVFULPLQDGR�GH�SURGXFWRV�PDGXUDQWHV��\� OD� LQWHJUDFLyQ�GH�QXHYDV
iUHDV� GH� WHUUHQR� GH� SDQOOHYDU� DO� FXOWLYR� GH� FDxD� GH� D]~FDU�� OR� TXH� VH
UHTXLHUH� HV� OD� SXHVWD� HQ� SUiFWLFD� GH�PHGLGDV� TXH� KDJDQ� SRVLEOH� ORJUDU
PD\RU�HILFLHQFLD�VLQ�HO�FRQWLQXLVPR�GH�GHJUDGDU�ORV�FDPSRV�\�FRQWDPLQDU
HO�DPELHQWH�
&DVL� WRGDV� ODV� HPSUHVDV� D� ODV� TXH� VH�PH� SHUPLWLz� YLVLWDU� SDUD� REWHQHU
RSLQLRQHV� VREUH� HO� LPSDFWR� GH� OD� FDxD� GH� D]~FDU� HQ� HO� 3HU~� �
LQGHSHQGLHQWHPHQWH�GH�VHU�FRQVLGHUDGD�SULYDWL]DGD�R�QR��VH�SXHGH�GHFLU
TXH�QR�HVWiQ�WRPDQGR�HQ�VHULR�HO�JUDQ�SUREOHPD�TXH�UHSUHVHQWD�HO�VHFWRU
D]XFDUHUR� HQ� HO� PHGLR� DPELHQWH�� 6H� EXVFD� SULPRUGLDOPHQWH� OD
UHFXSHUDFLyQ�HQ�HO�PiV�FRUWR�SOD]R�GH�OD�LQYHUVLyQ�UHDOL]DGD�SRU�OD�FRPSUD
GH� ODV� HPSUHVDV� DO� HVWDGR�� VLHQGR� HO� IDFWRU� DPELHQWDO� GHVSOD]DGR� SDUD
³PiV�DGHODQWH´��³FXDQGR�VH�UHFXSHUH�OD�LQYHUVLzQ´��HWF�
/D� DSOLFDFLzQ�GHO� FRQFHSWR� ³JORFDOL]DFLzQ´� ����� TXH� GHULYD� GH� OD� SDODEUD
LQJOqV�³JORFDO´��ORFDO���SDUHFH�VHU�OD�HVWUDWHJLD�PjV�DGHFXDGD�D�WRPDU�HQ
FXHQWD�SRU� ORV�SDuVHV�HQ�YuDV� GH� GHVDUUROOR�� SRUTXH� FRQVLGHUD� ODV� UHDOHV
FRQGLFLRQHV� ORFDOHV� GH� FDGD� UHJLzQ�� ]RQD� R� SDuV� \� VREUH� HOOR� UHDOL]DU
DFWLYLGDGHV�GLYHUVDV��<�ORV�-DSRQHVHV�QRV�GLHURQ�XQ�FODUR�HMHPSOR�GHO�XVR
GHO�FRQFHSWR��DO�DSOLFDUOR�HQ�VX�VLVWHPD�WUDGLFLRQDO�GH�DJULFXOWXUD��SDUD�HO
FXDO�DGDSWDURQ�WqFQLFDV�DJUuFRODV�GH�DFXHUGR�D�VXV�FRQGLFLRQHV�ORFDOHV��OR
TXH�DO�ILQDO�WHUPLQz�HQ�OD�DFXxDFLzQ�GHO�FRQFHSWR��³WHQHU�XQD�YLVLzQ�JOREDO
DGDSWDGD�D�ODV�FRQGLFLRQHV�ORFDOHV´������
$OJXQDV�HPSUHVDV�D]XFDUHUDV�GH�OD�UHJLyQ�QRUWH��HVWiQ�OOHYDQGR�DGHODQWH
SUR\HFWRV�GH�GLYHUVLILFDFLyQ�TXH�OH�SHUPLWD�REWHQHU�PD\RUHV�UHQGLPLHQWRV
GH�VXV�FDPSRV�GH�FDxD��H� LU� UHFXSHUDQGR� OD�FDSDFLGDG�SURGXFWLYD�GH� ORV
VXHORV��WDQ�YHQLGD�D�PHQRV�SRU�OD�H[SORWDFLzQ�LQGLVFULPLQDGD�GHO�PLVPR�
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3DUD�HOOR�VH�HVWiQ�LQVWDODQGR�VLVWHPDV�GH�LUULJDFLyQ�SRU�JRWHR�HQ�ODV�]RQDV
FRQ�GLILFXOWDG�KtGULFD��H[LVWH�XQD�WHQGHQFLD�D� UHFXSHUDU�]RQDV�GHVqUWLFDV�
LQWHJUDFLzQ�GH��FXOWLYRV�LQWHUFDODGRV�GH�PDt]�HQ�ORV�FDPSRV�GH�FDxD�

(V�GH�JUDQ�LQWHUpV�VLQ�HPEDUJR��SDUD�ODV�HPSUHVD�D]XFDUHUDV�HQ�JHQHUDO�
PLQLPL]DU� HQ� OR� SRVLEOH� HO� XWLOL]R� GH� ORV� VLVWHPDV� GH� ULHJRV� XWLOL]DQGR
PRWRERPEDV�SDUD�SR]RV�GH�DJXD�SRU�HO�XWLOL]R�GH�HQHUJtD�VRODU�R�HyOLFD�
SRU�UD]RQHV�HFRQyPLFDV��HV�GHFLU�SRU�HO�DOWR�FRQVXPR�GH�HQHUJtD�HOpFWULFD
TXH�HOOR�UHSUHVHQWD�
(Q� SURPHGLR� H[LVWHQ� DOUHGHGRU� GH� ���� D� ���� SR]RV� GH� DJXD� HQ� FDGD
HPSUHVD�D]XFDUHUD�TXH�HOORV�QHFHVLWDQ� HQ� OR� SRVLEOH� HOLPLQDU� R� FDPELDU
SRU�QXHYRV�VLVWHPDV�GH�HQHUJtD�TXH�UHSUHVHQWHQ�DKRUUR��+R\�HQ�GuD�VH�KD
ORJUDGR�UHGXFLU�KDVWD�HQ�����ORV�FOjVLFRV�VLVWHPDV�GH�LUULJDFLzQ��)LJ�����
SRU� VLVWHPDV� GH� ULHJR� FRQ� JRWHR�� HVSHUDQGR� TXH� HQ� ORV� SUz[LPRV� FLQFR

'HVLHUWRV

&XOWLYRV�,QWHUFDODGRV

5LHJR�SRU�JRWHR

5HFXSHUDFLzQ�GH�VXHORV5HFXSHUDFLzQ�DPELHQWH

1XHYRV�SXHVWRV�WUDEDMR0HMRUD�FRQGLFLzQ�GH�YLGD

)LJ�����,QWHJUDFLzQ�GH�]RQDV�jULGDV�\�UHFXSHUDFLzQ�GH�VXHORV

&DPSRV�6HFRV
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DxRV�VH�KD\D�VXEVWLWXuGR�HQ�XQ������SRU�HQHUJuDV�UHQRYDEOHV��3HUR�TXL]i
OR�PiV� LQWHUHVDQWH�� HV� OD� DSOLFDFLyQ� GH� OR� TXH� HOORV� OODPDQ� ³FRVHFKD� HQ
EODQFR´�� HQ� GRQGH� OD� FDxD� YLHQH� FRVHFKDGD� SRU� ORV� WUDEDMDGRUHV� \
DUUXPDGD�HQ�HO�FDPSR�PLVPR�SDUD�HO�UHFRMR�SRVWHULRU�

(O� FDUJXtR� GH� OD� FDxD�DUUXPDGD� HQ�KLOHUDV��KDVWD� FLHUWR� SXQWR� UHGXFH� OD
SHUPDQHQFLD�H[FHVLYD�GH�OD�PDTXLQDULD�VREUH�ORV�FDPSRV�VL�VH�HVWDEOH�XQ
VLVWHPD�DGHFXDGR�GH�UHFROHFFLyQ�GHO�SURGXFWR�\�VH�LQWHJUDQ�ODV�ODERUHV�GH
PHFDQL]DFLyQ�GH�SUHSDUDGR�GHO�WHUUHQR�
(O� EDUERMR� GLVSXHVWR� SDUDOHODPHQWH� � D� OD� FDxD� FRVHFKDGD� YLHQH� OXHJR
TXHPDGD�� OR� TXH� KDFH� TXH� VH� JDQH� HQ� FDOLGDG� GH� FDxD� \� VH� SLHUGD� HQ
FDOLGDG�GH�DPELHQWH�
(Q� HO� FDVR� GH� OD� (PSUHVD� 6DQ� -DFLQWR�� VH� FRPSUREy� TXH� OD� FRVHFKD� HQ
³EODQFR´� UHSRUWDED�PD\RU� UHQGLPLHQWR� GH� D]~FDU� \� PHQRU� SUHVHQFLD� GH
PDWHULD�H[WUDxD��WLHUUD��SLHGUDV��HWF���<�VH�FRPSUREy�TXH�HO�UHVSHWR�SRU�HO
DPELHQWH��HV�VROR�HVR��XQD� LQWHQFLyQ�D� ODUJR�SOD]R��(V�PjV��VL� WRPDPRV
HQ�FXHQWD�HVWXGLRV� UHDOL]DGRV� FRPR� UHIHUHQFLD� FRPSDUDWLYD� UHIHULGD�D� OD
FRQYHQLHQFLD�R�QR�GH�ORV�VLVWHPDV�PHQFLRQDGRV���HQ�YHUGH�R�FRQ�TXHPD��
OOHYDGR�D�FDER�SRU� OD�0KOXPH�6XJDU�&RUSRUDWLRQ��������\�SRU�0DQXHOLWD

3R]RV�GH�DJXD��HQHUJuD�HOqFWULFD� 5LHJR�SRU�JRWHR�FRQXVR�GH�HQHUJuD�VRODU

)LJ�����6XEVWLWXLU�D�IXWXUR�HQ�XQ������VLVWHPDV�GH�LUULJDFLzQ
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6XJDU�&RPSDQ\��������SRGHPRV�YHU�TXH�HO�VLVWHPD�GH�FRVHFKD�VLQ�TXHPD�
VLJXH�UHSUHVHQWDQGR�OD�DOWHUQDWLYD�PjV�FRQYHQLHQWH��7DEOD�����

0DQXDO 0HFDQL]DGD 0DQXDO 0HFDQL]DGD&DxD�WRWDO� � �W�KD� ������ ������ ������ ������0DWHULD�H[WUDxD����� ���� ���� ���� �����&DxD�QHWD� � �W�KD� ������ ������ ������ ������6DFDUR]D�� �W�KD� ����� ����� ����� �����
� ��0KOXPH�6XJDU�&R������

���0DQXHOLWD�6XJDU�&R������

&RVHFKD�
 &RVHFKD�

3DUjPHWUR7DEOD�����0DWHULD�H[WUDxD�\�VDFDUR]D�VHJ�Q�WLSR�GH�FRVHFKD
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�����/D�FRQYHUVLyQ�IXWXUD�GH�OD�HQHUJtD�GHEH�VHU�VRVWHQLEOH
(Q�HVWRV��OWLPRV�GLH]�DxRV�VH�KD�GDGR�XQ�VLJQLILFDWLYR�DYDQFH�HQ�FXDQWR�DO
FRQFHSWR�GH�VRVWHQLELOLGDG�\�VXV�DSOLFDFLRQHV��3HUR�D�Q�H[LVWH�XQ�JUDQ�UHWR�GH
DIURQWDU��XQ�UHWR�TXH�GHEH�FRPSUHPHWHU�D�WRGRV�ORV�SDuVHV�GHO�PXQGR��SDUD
DIURQWDU�HQ�HVWH�VLJOR�HO�FUHFLPLHQWR�GH�OD�SREODFLzQ��TXH�\D�YD�PjV�DOOj�GH
ORV���PLOODUGRV� �\�TXH� VHJXLUj� DXPHQWDQGR��\� HO� FRQVXPR� GH� UHFXUVRV� TXH
HVWR�FRQOOHYD��VLQ�DOWHUDU�OD�FDSDFLGDG�UHJHQDUDWLYD�GH�ORV�VLVWHPDV�QDWXUDOHV�
(Q� HO� VLJOR� TXH� KD� SDVDGR�� VH� KD� FRQVXPLGR� XQ� HTXLYDOHQWH� GH� HQHUJuD� GH
GLH]� YHFHV� D� DTXHOOD� FRQVXPLGD� HQ� WRGRV� ORV� DxRV� SUHGHQWHV�� VLHQGR� HVWH
LQFUHPHQWR�FRQVWXWXuGR�HQ�XQ�����GH�FRPEXVWLEOHV�IzVLOHV��HVSHUjQGRVH�TXH
HQ�ORV�SUz[LPRV�YHLQWH�DxRV�VH�LQFUHPHQWH�HO�XWLOL]R�GH�SHWUzOHR�\�FDUEzQ�HQ
HO�RUGHQ�GH�ORV����D����������
3HUR��¢FXjO�HV�OD�EDVH�GHO�GHVDUUROOR�GHO�VLVWHPD�GH�WRGR�SDuV"��OD�HQHUJuD��/D
HQHUJuD�HV� OD�EDVH�GH�WRGR�VLVWHPD�HFRQzPLFR�\�SURGXFWLYR��\�HV� OD�PDQHUD
FRPR�YLHQHQ�XVDGDV�ODV�IXHQWHV�HQHUJqWLFDV�TXH�VH�FUHD�OD�SUHRFXSDFLzQ�SRU
QXHVWUR�DPELHQWH�FDGD�YH]�PjV�GHJUDGDGR�
<� FRPR� QXHVWURV� VLVWHPDV� HQHUJqWLFRV� VHDQ� LQVRVWHQLEOHV� OR� GHPXHVWUD� ODV
JUDQGHV�DFWYLGDGHV��FRQIHUHQFLDV�� MRUQDGDV�\�SXEOLFDFLRQHV��TXH�VH� OOHYDQ�D
FDER�D�QLYHO�PXQGLDO��FRQ�HO��QLFR�REMHWLYR�GH�HQFRQWUDU�QXHYDV�SURSXHVWDV�\
VDOLGDV� DO� LQFUHPHQWR� GHVPHGLGR� GH� HQHUJuD�� +R\� HQ� GuD�� ORV� VLVWHPDV
HQHUJqWLFRV� QR� OOHJDQ� D� GRV� PLOODUGRV� GH� SHUVRQDV� �QL� HOHFWULFLGDG� QL
FRPEXVWLEOHV�� \� VLUYHQ� GH� PDQHUD� LUUHJXODU� D� XQD� FDQWLGDG� VLPLODU� �����
6HJXLU� XWLOL]DQGR� FRPEXVWLEOHV� IzVLOHV� FRPR� HO� SHWUzOHR� \� HO� FDUEzQ� \D� VHD
SDUD� HO� WUDQVSRUWH� R� OD� JHQHUDFLzQ� GH� HQHUJuD� HOqFWULFD�� QR� KDUj� PjV� TXH
DXPHQWDU�ODV�HPLVLRQHV�GH�FDUERQR�GH�����D�����PLOODUGR�GH�WRQHODGDV�KDVWD
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HO� ������ DFHOHUDQGR� ORV� FDPELDPLHQWRV� FOLPjWLFRV� \� ODV� FRQVHFXHQFLDV� TXH
HOOR�LPSOLFD������
3DUD�TXH�VH�SXHGD�GDU�HO�FRQFHSWR�GH�VRVWHQLELOLGDG��HV�LPSRUWDQWH�WHQHU�HQ
FXHQWD�ORV�DVSHFWRV�DPELHQWDOHV��HFRQyPLFRV�\�VRFLDOHV��TXH�KR\��HQ�GuD�VRQ
IXQGDPHQWDOHV�

PtQLPR�LPSDFWR�VREUH�HO�DPELHQWH
PtQLPR�FRQVXPR�GH�UHFXUVRV
HQHUJtD�DFHTXLEOH�SDUD�OD�VRFLHGDG

/R�TXH�FRQOOHYD�D�FRQVHFXHQFLDV��PXFKDV�YHFHV�GLVFXWLEOHV�
DXPHQWDU�HO�XWLOL]R�GH�IXHQWHV�HQHUJpWLFDV�UHQRYDEOHV
DXPHQWDU�OD�HILFLHQFLD�GH�FRQYHUVLyQ�GH�FRPEXVWLEOHV
UHGXFLU�HO�LPSDFWR�DPELHQWDO
DXPHQWDU�HO�FRQRFLPLHQWR�

�����&ULWHULR�GH�VHOHFFLyQ�SDUD�OD�FRQYHUVLyQ�GH�HQHUJtD
([LVWH�XQD�WHQGHQFLD�PXQGLDO�KDFLD�XQD�HFRQRPtD�JOREDOL]DGD�GH�OLEHUDFLyQ�\
FRQFHQWUDFLyQ�GH�PHUFDGRV��<�HQ�HVWH�SXQWR�YDOH�OD�SHQD�SUHJXQWDUVH��VL� ORV
SDtVHV�HQ�YtDV� GH�GHVDUUROOR� �39'��HVWDPRV� OLVWRV�SDUD�HOOR�� OR� TXH� HQ� WRGR
FDVR� VHUtD� KDFHU� OD� SUHJXQWD�� ¢FyPR� LQFOXLU� ODV� GHPDQGDV� HFROyJLFDV� \
VRFLDOHV� HQ� XQ� PHUFDGR� GH� OLEUH� HFRQRPtD"�� 4XL]i� OD� UHVSXHVWD� HVWp� HQ� OD
GHVFHQWUDOL]DFLyQ� GH� OD� SURGXFFLyQ� GH� HOHFWULFLGDG�� DGDSWDQGR� ORV� VLVWHPDV
H[LVWHQWHV�D�OD�UHDOLGDG�GH�FDGD�SDtV�\�GH�FDGD�UHJLyQ��HV�GHFLU�JORFDOL]DQGR�OD
SURGXFFLyQ� GH� PDQHUD� TXH� FDGD� XQD� FRQRFHGRUD� GH� VXV� FDUDFWHUtVWLFDV
SHUPLWD� OD� LQVWDXUDFLyQ� GH� VLVWHPDV� HQHUJpWLFRV� DFRUGH� DO� UHVSHWR� GH� ODV
SHUVRQDV�\�GHO�DPELHQWH�
/D� WHQGHQFLD� KDFLD� OD� FHQWUDOL]DFLyQ�\�GHVFHQWUDOL]DFLyQ�HQ� OD� SURGXFFLyQ�GH
HQHUJtD� HOpFWULFD�� GHEH� WHQHU� FRPR� KHUUDPLHQWD� GH� FULWHULR� IXQGDPHQWDO�� HO
IDFWRU� VRFLR�DPELHQWDO� GH� FDGD� UHJLyQ�� (O� KHFKR� GH� WHQHU� HQ� FXHQWD� TXH� HO
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REMHWLYR�EiVLFR�GH�WRGR�QXHYR�VLVWHPD�GH�JHQHUDFLyQ�GH�HQHUJtD�GHEH�EDVDUVH
HQ�OD�PHQRU�HPLVLyQ�\�R�UHGXFFLyQ�GH�GLy[LGR�GH�FDUERQR��)LJ�������KDFH�TXH
VLVWHPDV� GH� JHQHUDFLyQ� GH� HQHUJtD� GHVFHQWUDOL]DGDV�� RSWHQ� SRU� IXHQWHV
HQHUJpWLFDV�UHQRYDEOHV�\�QXHYRV�VLVWHPDV�GH�FRQYHUVLyQ�

)LJ������HVWUDWHJLDV�\�DFFLRQHV�SDUD�UHGXFLU�HO�&2� HQ�OD�DWPzVIHUD
/DV� WHQGHQFLDV�KDFLD� VLVWHPDV�GH�SURGXFFLyQ�GH�HQHUJtD� FHQWUDOL]DGD�� HVWiQ
EDVDGDV� HQ� HO� XWLOL]R� GH� FRPEXVWLEOHV� IyVLOHV� FRPR� FDUEyQ� \� JDV� QDWXUDO� D
WUDYpV� GH� WHFQRORJtDV� TXH� KDQ� UHGXFLGR� VXV� HPLVLRQHV� HQ� UHODFLyQ� D� DxRV
DQWHULRUHV�� /D� WHQGHQFLD� GH� ORV� VLVWHPDV� GH� SURGXFFLyQ� GH� HQHUJtD
GHVFHQWUDOL]DGD� RSWDQ� SRU� OD� FRPELQDFLyQ� GH� FDORU� \� HQHUJtD�� D� WUDYpV� GHO
XWLOL]R� GH� SLODV� GH� FRPEXVWLEOH�� PLQL� FHQWUDOHV� KLGUiXOLFDV� \� HO� XWLOL]R� GH
IXHQWHV�UHQRYDEOHV�FRPR�HQHUJtD�HyOLFD��VRODU�\�ELRPDVD��)LJ�������6LHQGR�GH
LQWHUpV� GH� OD� LQYHVWLJDFLyQ� HO� XWLOL]R� GH� OD� ELRPDVD�� SRGHPRV� GHFLU� TXH� HO
XWLOL]R�GH�HVWH�UHFXUVR�HVWD�UHVWULQJLGR�D�SRWHQFLD�HQWUH�ORV����D�����0:��HQ
VLWXDFLyQ� GH� PX\� FRRUGLQDGD� JHVWLyQ� ORJtVWLFD� \� FRQ� DOWD� GLVSRQLELOLGDG� GH
PDWHULD SULPD�� /D� SURGXFFLyQ� GH� HOHFWULFLGDG� GH� ELRPDVD� HV� MXVWLILFDEOH� HQ
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VLVWHPDV�GH�FR�FRPEXVWLyQ��HVWR�SHUPLWLUtD�TXH�VHD�EDMD�OD�LQYHUVLyQ�\��DOWD�OD
HILFLHQFLD�� (Q� ORV� VLVWHPDV� GHVFHQWUDOL]DGRV�� HO� DSURYHFKDPLHQWR� GHO
FRPEXVWLEOH� HV� PD\RU� ������ GHELGR� QR� VROR� D� OD� HQHUJtD� TXH� VH� SXHGH
REWHQHU��VLQR�WDPELpQ�DO�FDORU�SURGXFLGR�TXH�SXHGH�VHU�XWLOL]DGR�

)LJ������7HQGHQFLDV�GH�VLVWHPDV�GH�SURGXFFLzQ�GH�HQHUJuD
/RV� VLVWHPDV� GHVFHQWUDOL]DGRV� DEDVWHFHGRUHV� GH� HQHUJuD� FRPSUHQGHQ
XQLGDGHV� GH� JHQHUDFLzQ� GH� SHTXHxD� \� PHGLD� HVFDOD� �YLHQWR�� VRO�� DJXD�
ELRPDVD� R� JDV� �� XQLGDGHV� GH� DOPDFHQDMH� �EDWHUuDV� �� \� FRQVXPLGRUHV
LQGXVWULDOHV�HQ�XQD�SULPHUD�HWDSD�\�OXHJR�FRQVXPLGRUHV�GHO��VHFWRU�SULYDGR�
/RV�REMHWLYRV�GHO�VLVWHPD�GHVFHQWUDOL]DGR�GH�DEDVWHFLPLHQWR�GH�HQHUJuD�VRQ �

x JHQHUDU�HQHUJuD�HQ�HO�OXJDU�GRQGH�VH�FRQVXPH�R�FRQVXPLU�HQHUJuD�HQ
HO�OXJDU�GH�JHQHUDFLzQ

x HQ�GRQGH�VHD�SRVLEOH��LQWHJUDU�HQHUJuD�GH�IXHQWHV�UHQRYDEOHV�HQ�OD�UHG
QDFLRQDO

x RSWLPL]DU� HO� DEDVWHFLPLHQWR� GH� HQHUJuD� GHVGH� ORV� SXQWRV� GH� YLVWD
HFRQzPLFR�\�DPELHQWDO�GH�FDGD�UHJLzQ

&HQWUDOL]DGRV'HVFHQWUDOL]DGRV !����0:������0:
3(0)& 0LFURWXUELQDV 0&)&62)&

2WUDVUHQRYDEOHV��*:�DxR
3HTXHxDVKLGUR��*:�DxR 'LHVHO��*:�DxR

3HTXHxDVFHQWUDOHVGH�HQHUJuD�IzVLO���*:�DxR
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/D�VROXFLzQ�D�ORV�SUREOHPDV�GHO�FDOHQWDPLHQWR�JOREDO��HVWDQ�HQ�HO�QR�XWLOL]]R
GH�FRPEXVWLEOHV�IzVLOHV��SHUR�D�Q�DVu�FRQWLQXDPRV�HQ�HVH�FDPLQR�
8QD�WHFQRORJtD�TXH�KD�HPHUJLGR�HQ�ORV�~OWLPRV�DxRV�\�TXH�VH�SUR\HFWD�FRPR
XQD� VROXFLyQ� D� ORV� SUREOHPDV� DPELHQWDOHV� FDXVDGRV� SRU� HO� DXPHQWR� GH� ODV
FRQFHQWUDFLRQHV� GH� &2��� FRUUHVSRQGH� D� OD� GHVFDUERQL]DFLyQ� GH� ORV
FRPEXVWLEOHV� IyVLOHV� DQWHV� GH� VHU� TXHPDGRV�� DXPHQWDQGR� DVt� OD� UD]yQ
KLGUyJHQR�FDUERQR�H[LVWHQWH�HQ�HOORV�\�DO�VHFXHVWUR�GH�&2� �VL�HVWRV�\D�KDQ
VLGR� TXHPDGRV��� HVWR� HV�� XQD� YH]� TXHPDGRV� ORV� FRPEXVWLEOHV� IyVLOHV�
FDSWXUDU� HO� &2� HPLWLGR� \� DOPDFHQDUOR�� HYLWDQGR� DVt� VX� HPLVLyQ� D� OD
DWPyVIHUD������
6L�ELHQ�OD�WHFQRORJtD�QR�VXUJH�FRPR�VROXFLyQ�DO�SUREOHPD�DPELHQWDO�VLQR�TXH
SDUD�DXPHQWDU� OD� UHFXSHUDFLyQ�GH�FUXGR�� HV�SHUIHFWDPHQWH� DSOLFDEOH� D� HVWD
SUREOHPiWLFD�
/D� GHVFDUERQL]DFLyQ� VH� EDVD� HQ� DXPHQWDU� OD� UD]yQ� KLGUyJHQR�FDUERQR
SUHVHQWH�HQ� ORV� FRPEXVWLEOHV� IyVLOHV�� OOHJiQGRVH�D�REWHQHU�KLGUyJHQR�\�&2�
HQ�HO�PHMRU�GH�ORV�FDVRV�PHGLDQWH�XQD�UHIRUPDFLyQ�FRQ�YDSRU��(O�KLGUyJHQR
VH�SUR\HFWD�DVt�HQ�FRQYHUWLUVH�HQ�HO�FRPEXVWLEOH�GHO�VLJOR�;;,��VXVFHSWLEOH�GH
VHU� XWLOL]DGR� FRPR� LQVXPR� HQ� HO� VHFWRU� WUDQVSRUWH� \� HQ� JHQHUDGRUDV
HOpFWULFDV�
(O�VHFXHVWUR�GH�&2� SRU�RWUR�ODGR��SXHGH�VHU�HQWHQGLGR�FRPR�XQ�FDPELR�HQ�OD
WHFQRORJtD� HQHUJpWLFD� GRPLQDQWH�� HVWR� HV� TXH� HO� &2� TXH� HYHQWXDOPHQWH
WHUPLQDUtD� HQ� OD� DWPyVIHUD� GDGR� TXH� QR� H[LVWH� QRUPDOL]DFLyQ� VREUH� VX
HPLVLyQ�� VHD� DOPDFHQDGR� HQ� IRUPD� HVWDEOH�� SXGLHQGR� VHU� ERPEHDGR� D
DFXtIHURV�VDOLQRV�D�NLOyPHWURV�GH�SURIXQGLGDG�R�ELHQ�DO�IRQGR�GHO�RFpDQR��GH
PRGR�TXH�QR�HQWUH�D�OD�DWPyVIHUD�
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(V� DVt� FRPR� GHVFDUERQL]DFLyQ� GH� FRPEXVWLEOHV� \� VHFXHVWUR� GH� &2� SXHGHQ
FRQVLGHUDUVH� FRPR� GRV� FDUDV� GH� OD� PLVPD� PRQHGD�� FRQFHSWRV� TXH� HQ� HO
~OWLPR�WLHPSR�KDQ�DGTXLULGR�FLHUWD�UHOHYDQFLD��GDGR�

x HO� GHVDUUROOR� GH� ODV� FHOGDV� GH� FRPEXVWLEOHV�� XQLGDGHV� TXH� SXHGHQ
JHQHUDU�HOHFWULFLGDG�KDFLHQGR�XVR�GH�KLGUyJHQR�

x HO� LQFUHPHQWR�GH� OD�SUHRFXSDFLzQ�SRU�HO�DPELHQWH�� FRQFLHQFLD� TXH�HO
KRPEUH� KD� DGTXLULGR� DFHUFD� GH� TXH� OD� DWPyVIHUD� QR� HV� HO� ~QLFR
VXPLGHUR� GH� &2��� SXGLHQGR� HO� RFpDQR� \� ORV� DFXtIHURV� VDOLQRV
FRQYHUWLUVH�HQ�RWURV�VXPLGHURV�

&RQ�HO�FRQRFLPLHQWR�\�DSOLFDFLzQ�GH��OD�WHFQRORJLD�GH�KR\�HQ�GuD��HV�SRVLEOH
OOHJDU�D�SHQVDU�HQ�XQD�UHGXFFLzQ�GH�ORV�FRVWRV�GH�OD�HQHUJLD�D�OD�YH]�TXH�VH
YDQ� PHMRUDQGR� \� SURWHJLHQGR� HO� DPELHQWH� \� HO� FOLPD�� 3DUD� GHWHQHU� HO
FDOHQWDPLHQWR�JOREDO�HQ�GRQGH�SDUWH�GH�OD�FXRWD�GH�SURWHFFLzQ�YHQJD�GH�ORV
SDuVHV� HQ� YuDV� GH� GHVDUUROOR�� FRPR� HO� 3HU��� VH� UHTXLHUHQ� WUHV� SDVRV
SULQFLSDOHV�

x JHQHUDU�KLGUzJHQR�GH�PDQHUD�GHVFHQWUDOL]DGD�D�SDUWLU�GH�FRPEXVWLEOHV
IzVLOHV�OLJHURV�FRPR�HO�JDV�QDWXUDO �

x LQWHJUDU� OD� JHVWLRQ� GH� UHFXUVRV� ELRPjVLFRV� HQ� FHQWUDOHV� UHJLRQDOHV
HVWUDWqJLFDV �

x GHVFHQWUDOL]DU� OD� SURGXFFLzQ� IXWXUD� HQ� EDVH� D� QXHYRV� UHFXUVRV
UHQRYDEOHV��VRODU��HROLFR��JHRWqUPLFR�

&RQ� HVWD� PHWRGRORJLD�� VH� GDUuD� HO� SULPHU� SDVR�� TXH� SHUPLWD� KDFHU� SRVLEOH
RULHQWDUVH�KDFLD�XQD�HFRQRPuD�UHQRYDEOH�GHO�KLGUzJHQR��<�HO�SULPHU�SDVR�\D
VH�KD�GDGR��FRQ�OD�SROLWLFD�HQHUJqWLFD�GHO�JRELHUQR�RULHQWDGD�D�OD�H[SORWDFLzQ
\�XWLOL]]R�GHO�JDV�QDWXUDO��TXH�YD�D�VLPSOLILFDU�OD�LQWHJUDFLzQ�GH�ODV�HQHUJuDV
UHQRYDEOHV�
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�������(V�HO�XWLOL]]R�GHO�JDV�QDWXUDO�XQ�SULPHU�SDVR�KDFLD�XQD�QXHYD
HFRQRPuD�HQHUJqWLFD"
$KRUD� QRV� HQFRQWUDPRV� HQ� OD� HUD� GHO� SHWUzOHR�� SDUD� PXFKRV� HVWXGLRVRV
SUREDEOHPHQWH� HQ� HO� ILQDO� GH� GLFKD� qSRFD�� 3HUR� VHJ�Q� 5REHUW�+HIQHU� GH� OD
FRPSDxuD� *+.� ������ OD� SRVLELOLGDG� GH� XQD� WUDQVLFLzQ� KDFLD� XQD� HFRQRPuD
EDVDGD� HQ� HO� KLGUzJHQR�� FDGD� YH]� HV� PjV� UHDO� VL� VH� OH� WRPD� GHVGH� XQD
SHUVSHFWLYD�³DWzPLFD´�GH�OD�KLVWRULD�GH�OD�HQHUJuD��)LJ������

)LJ������/D�WUDQVLFLzQ�GHO�VLVWHPD�HQHUJqWLFR�JOREDO
'H� OD� ILJXUD� DQWHULRU� SRGHPRV� YHU�� TXH� D� PHGLDGRV� GHO� VLJOR� DQWHULRU�� HO
SHWUzOHR� HUD� OD� IXHQWH� GH� HQHUJuD� PjV� LPSRUWDQWH� GHO� PXQGR�� +R\�� HVWH
UHFXUVR�IzVLO�VH�HQFXHQWUD�GH�IUHQWH�D�XQD�QXHYD�FRPSHWHQFLD��HO�JDV�QDWXUDO�
(VWH�FRPEXVWLEOH�IzVLO�JDVHRVR��DGHPjV�GH�VHU�OLJHUR��PHQRV�FRQWDPLQDQWH�\
TXHPDGR� HQ� PRGR� HILFLHQWH�� FX\R� XWLOL]R� HVWj� DXPHQWDQGR� UjSLGDPHQWH
VREUHWRGR�SDUD�OD�JHQHUDFLzQ�GH�HQHUJuD�HOqFWULFD�
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(O� SDVDMH� GHO� XWLOL]R� GH� FRPEXVWLEOH� VzOLGR�OuTXLGR�JDVHRVR�� LPSOLFD� XQD
WUDQVLFLzQ�GH� ³GHVFDUERQL]DFLzQ´��6HD�GHO�XWLOL]R�GH� OD� OHxD�DO� FDUEzQ�� R�GHO
SHWUzOHR�DO�JDV�QDWXUDO��HO� uQGLFH�GH�KLGUzJHQR�FRQ�UHVSHFWR�DO� FDUERQR�TXH
FRQWLHQH�OD�PROqFXOD�GH�OD�IXHQWH�GH�HQHUJuD��KD�DXPHQWDGR��(VWH�uQGLFH�YDUuD
GH�����D�����SDUD�OD�OHxD��GH���D���HQ�HO�FDUEzQ����D���HQ�HO�SHWUzOHR�\�GH���D
�� HQ� HO� JDV� QDWXUDO� ������ 'DYLG� +XUW� GHO� ,PSHULDO� &ROOHJH�� PXHVWUD� HQ� OD
ILJXUD� ��� TXH� VH� HVWj� GDQGR� XQD� HYROXFLzQ� JOREDO� D� IDYRU� GH� OD
³GHVFDUERQL]DFLzQ´�GH�ORV�VLVWHPDV�HQHUJqWLFRV�

)LJ������(YROXFLzQ�GHO�uQGLFH�KLGUzJHQR�FDUERQR�GH�ODV�IXHQWHV�GH�HQHUJuD
6RXUFH��,,$6$� 1DNLFHQRYLF
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������ +LGUzJHQR�UHQRYDEOH��XQ�VLVWHPD�HQHUJqWLFR�VRVWHQLEOH
(V� FLHUWR� TXH� FRQWDPRV� FRQ� VXILFLHQWH� FRPEXVWLEOH� IyVLO� SDUD� PXFKDV
FHQWXULDV� PDV�� SHUR� KDEUtD� TXH� YHU� KDVWD� TXH� SXQWR� VRPRV� FDSDFHV� GH
VRSRUWDU�HO�LQFUHPHQWR�GH�ORV�FRPEXVWLEOHV��VREUHWRGR�HQ�ORV�39'��1R�VH�SXGH
QHJDU�HO�KHFKR�TXH�YD�D�VHU�GLItFLO�FDPELDU�UiSLGDPHQWH�D�HQHUJtDV�UHQRYDEOHV
HQ�ORV�39'��SHUR�VL�VH�TXLHUH�FRQWULEXLU�D�UHGXFLU�HO�FDOHQWDPLHQWR�JOREDO��HV
HO� PRPHQWR� GH� � HPSH]DU�� YDORUL]DQGR� ORV� SRWHQFLDOHV� UHDOHV� GH� HQHUJtDV
UHQRYDEOHV�� &RQ� WRGD� OD� SUREOHPjWLFD� DPELHQWDO� H[LVWHQWH�� KDFH� QHFHVDULR
HQWRQFHV�TXH� WRGR�QXHYR�YHFWRU�HQHUJqWLFR��R�SURFHVR�GH�SURGXFFLzQ�VHD� OR
PHQRV� FRQWDPLQDQWH� SRVLEOH�� \� HQ� HVWH� FDVR� GHEHUuDPRV� UHIHULUQRV� D� OD
SURGXFFLzQ�GH�XQ�³KLGUzJHQR�UHQRYDEOH´��)LJ������
(O�+LGUyJHQR�HV�VLQ�GXGD�HO�FRPEXVWLEOH�GHO�IXWXUR��D�HPSOHDUVH�HQ�FHOGDV�GH
FRPEXVWLEOH� SDUD� SURGXFLU HILFLHQWHPHQWH� HOHFWULFLGDG�� HQWUH� RWUDV
DSOLFDFLRQHV��6LQ�HPEDUJR��VX�SURGXFFLyQ�GHEHUi�KDFHUVH�D�SDUWLU�GH�IXHQWHV
UHQRYDEOHV� GH� HQHUJtD� �VRODU� \� VXV� PDQLIHVWDFLRQHV� VHFXQGDULDV� FRPR� HO
YLHQWR�� OD� OOXYLD�� ODV� ELRPDVDV�� HWF��� SDUD� ORJUDU� VHU� SDUWH� GH� VLVWHPDV
HQHUJpWLFDPHQWH� VXVWHQWDEOHV�� (QWUH� ORV�PXFKRV�SURFHGLPLHQWRV� SURSXHVWRV
HQ� OD� ILJXUD� ���� SDUD� SURGXFLU� KLGUyJHQR�� GHVWDFDQ� ORV� EDVDGRV� HQ� OD
HOHFWUyOLVLV� GHO� DJXD� FRQ� HOHFWULFLGDG� SURGXFLGD� HQ� FHOGDV� IRWRYROWDLFDV� TXH
FRQYLHUWHQ� GLUHFWDPHQWH� OD� OX]� VRODU� HQ� HOHFWULFLGDG� �VLHQGR� XQR� GH� ORV
SURFHVRV�PqDV�GLIXQGLGRV��
6LQ� HPEDUJR�� HO� DOWR� FRVWR� GH� ODV� IRWRFHOGDV� KDFH� D� HVWD� RSFLyQ� SRU� HO
PRPHQWR� SRFR� FRPSHWLWLYD� HFRQyPLFDPHQWH� FXDQGR� VH� FRPSDUD� FRQ� RWUDV
SURSXHVWDV�� FRPR� HO� HPSOHR� GH� DHURJHQHUDGRUHV�� R� HO� XWLOL]R� GH� ELRPDVD
UHVLGXDO�
0XFKDV� GH� ODV� DFWLYLGDGHV� LQGXVWULDOHV� GH� ORV� 39'� VRQ� HQ� PD\RU� R� PHQRU
FDQWLGDG�JHQHUDGRUHV�GH�UHVLGXRV�TXH�SXHGHQ�SUHVHQWDU�XQD�DOWHUQDWLYD



�� )LJ������$OWHUQDWLYDV�GH�SURGXFFLzQ�GH�KLGUzJHQR�UHQRYDEOH
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HFRQyPLFDPHQWH�LQWHUHVDQWH�HQ�OD�VXEVWLWXFLyQ�GH�FRPEXVWLEOHV�IyVLOHV�\�SRU
OR�WDQWR�DKRUUR�SDUD�ODV�HPSUHVDV��6L�D�HVWR�VH�D~QD�XQD�SROtWLFD�HQHUJpWLFD
VRVWHQLEOH� GH� ORV� JRELHUQRV� \� HO� DSR\R� QHFHVDULR� D� ODV� LQLFLDWLYDV�� ORV
UHVXOWDGRV� VHUtDQ� IDYRUDEOHV� HQ� HO� FRUWR� \� PHGLDQR� SOD]R�� FRQVLJXLHQGR� GH
HVWD�PDQHUD�XQD�UHDO�UHSUHVHQWDWLYLGDG�GLQiPLFD�HQ�HO�3URWRFROR�GH�.\RWR�
�����6LVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR
(O� KLGUyJHQR� HV� HO� HOHPHQWR� PiV� DEXQGDQWH� \� VLPSOH� GHO� XQLYHUVR�� VLQ
HPEDUJR� HQ� HO� SODQHWD� 7LHUUD� VH� OH� HQFXHQWUD�PD\RULWDULDPHQWH� DVRFLDGR� D
RWURV� HOHPHQWRV� \� QR� H[LVWH� D� JUDQHO� FRPR� PROpFXOD� HQ� OD� QDWXUDOH]D�� HV
GHFLU�FRPR�KLGUyJHQR�JDVHRVR��+����(VWi�SUHVHQWH�SRU�HMHPSOR�HQ�HO�DJXD��HQ
ORV� FRPEXVWLEOHV� IyVLOHV� \� HQ� JHQHUDO� IRUPDQGR� SDUWH� GH� ORV� VHUHV� YLYRV
�ELRPDVD��
&RPR�HV�VDELGR��HO� VRO�EULQGD� OD�HQHUJtD� QHFHVDULD� SDUD�TXH�H[LVWD� OD�YLGD�
HQHUJtD� SURYHQLHQWH� HQ� ~OWLPD� LQVWDQFLD� GH� OD� IXVLyQ� GH� ORV� iWRPRV� GH
KLGUyJHQR�TXH�SRVHH��FRQ�OD�FRQVHFXHQWH�JHQHUDFLyQ�GH�KHOLR��� OR�TXH�SRQH
GH�PDQLILHVWR�VX�YLWDO�LPSRUWDQFLD�
(O� KLGUyJHQR� DO� LJXDO� TXH� OD� HOHFWULFLGDG� HV� XQ� WUDQVSRUWDGRU� GH� HQHUJtD�
FRQVLGHUiQGRVH�SRU�WDQWR�XQD�IXHQWH�HQHUJpWLFD�VHFXQGDULD��D�GLIHUHQFLD�GHO
FDUEyQ�� JDV� QDWXUDO� R� SHWUyOHR� TXH� FRUUHVSRQGHQ� D� IXHQWHV� GH� HQHUJtD
SULPDULD��+LGUyJHQR� \� HOHFWULFLGDG�SXHGHQ�VHU� FRQVLGHUDGRV� WUDQVSRUWDGRUHV
GH�HQHUJtD�DQWDJyQLFRV��SXHV�XWLOL]DQGR�FRPR�LQVXPR�KLGUyJHQR�HQ�XQD�FHOGD
GH� FRPEXVWLEOH� HV� SRVLEOH� JHQHUDU� HOHFWULFLGDG�� OD� TXH� D� VX� YH]� VL� HV
FRQGXFLGD�SRU�XQD�VROXFLyQ�DFXRVD��SURGXFLUi�KLGUyJHQR�PHGLDQWH�KLGUyOLVLV�
'HVGH� KDFH�PXFKRV� DxRV� HO� KLGUyJHQR� KD� VLGR� REMHWR� GH� JUDQ� LQWHUpV� SRU
SDUWH�GH�OD�FRPXQLGDG�FLHQWtILFD�\�HQ�HO�~OWLPR�WLHPSR�HQ�HO�FtUFXOR�SROtWLFR��DO
VHU� FRQVLGHUDGR�HO�PiV�DWUDFWLYR�GH� ORV�SRWHQFLDOHV� FRPEXVWLEOHV�D�XVDU� HQ
IXWXUR��SXHV�DO�FRPEXVWLRQDU� OLEHUD�JUDQ�FDQWLGDG�GH�HQHUJtD�SRU�XQLGDG�GH
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PDVD�� ����� N:+�NJ� �PiV� GHO� GREOH� TXH� HO� JDV� QDWXUDO� \� HO� WULSOH� GH� OD
JDVROLQD�TXH�VRQ�������\������N:K�NJ�UHVSHFWLYDPHQWH��VLQ�HPLVLyQ�GH�JDVHV
FRQWDPLQDQWHV� \� DSRUWDQGR� LQGLUHFWDPHQWH� D� XQD� GLVPLQXFLyQ� GHO
FDOHQWDPLHQWR� JOREDO� GHO� SODQHWD� FDXVDGR� SRU� JDVHV� LQYHUQDGHURV
DQWURSRJpQLFRV� ������ HV� FRQVLGHUDGR� DGHPiV� XQD� IXHQWH� GH� HQHUJtD
UHQRYDEOH�DO�LJXDO�TXH�HO�YLHQWR��HO�VRO�� ODV�FDtGDV�GH�DJXD�\�OD�ELRPDVD��VLQ
HPEDUJR� D� GLIHUHQFLD� GH� pVWDV�� HO� KLGUyJHQR� WLHQH� OD� SRVLELOLGDG� GH� VHU
DOPDFHQDGR�� WUDQVSRUWDGR� \� XWLOL]DGR� FXDQGR� VHD� UHTXHULGR�� SULQFLSDO
GHVYHQWDMD�TXH�SUHVHQWDQ�ODV�HQHUJtDV�UHQRYDEOHV�WUDGLFLRQDOHV��FRQILQDGDV�D
VHU� XWLOL]DGDV� HQ� IRUPD� HVWDFLRQDO�� OOHJDQGR� D� VHU� HVWD� FDUDFWHUtVWLFD� OD
SULQFLSDO�OLPLWDQWH�HQ�VX�GHVDUUROOR�
�������6LVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR
(O�KLGUyJHQR�SXHGH�VHU�SURGXFLGR�D�SDUWLU�GH�GLYHUVRV�LQVXPRV�\�SURFHVRV��$
FRQWLQXDFLyQ� VH� GHVFULEHQ� ORV�PiV� XWLOL]DGRV� \� TXH� FRQIRUPDQ� ODV� GLVWLQWDV
DOWHUQDWLYDV�GH�GLVHxR�

x $�SDUWLU�GH�FRPEXVWLEOHV�IyVLOHV��PHGLDQWH�HO�SURFHVR�GHQRPLQDGR
UHIRUPDFLyQ� GH� PHWDQR� FRQ� YDSRU� �PHWKDQH� VWHDP� UHIRUPLQJ� �
065��

x GH� HOHFWULFLGDG�� PHGLDQWH� HOHFWUyOLVLV�� +D\� TXH� FRQVLGHUDU� VL� OD
HOHFWULFLGDG� VH� KD� REWHQLGR� XWLOL]DQGR� HQHUJtDV� UHQRYDEOHV� �YLHQWR�
VRO�� HWF��� R� FRPEXVWLEOHV� IyVLOHV�� SDUD� GHWHUPLQDU� VL� HV� R� QR
UHQRYDEOH �

x GH�ELRPDVD��PHGLDQWH� ORV�SURFHVRV�GH�JDVLILFDFLzQ�\� IHUPHQWDFLzQ
DQDHUzELFD �

x GHO� VRO�� PHGLDQWH� HO� SURFHVR� GHQRPLQDGR� IRWRSURGXFFLyQ� GH
KLGUyJHQR��GHQWUR�GHO�FXDO�VH�HQFXHQWUDQ�ORV�SURFHVRV��IRWRTXuPLFRV
\�IRWRELROzJLFRV�



��

xx GHO� FDORU�� SURGXFLGR� HQ� ODV� FHQWUDOHV� WHUPRHOqFWULFDV� \� QXFOHDUHV�
PHGLDQWH�SURFHVRV�WHUPRTXuPLFRV��FX\DV�LQYHVWLJDFLRQHV�HVWDQ�PX\
DYDQ]DGDV�

���������6WHDP�5HIRUPHU
&RPSUHQGH� �� HWDSDV�� (Q� OD� SULPHUD�� XQD� PH]FOD� HVWHTXLyPHWULFD� GH
KLGURFDUEXURV�DJXD�HV�VRPHWLGD�D�DOWDV�WHPSHUDWXUDV�HQ�XQ�UHDFWRU�FDWDOuWLFR
�PXOWLWXEXODU�� SDUD� KLGURFDUEXURV� OLJHURV�� REWHQLpQGRVH� HQ� HO� FDVR� TXH� VH
XWLOLFH�&+� ORV�SURGXFWRV�+� \�&2��GH�DFXHUGR�D�OD�VLJXLHQWH�UHDFFLyQ�

&+�� ���+�2��o &2������+�
(Q�SURFHVRV�D� HVFDOD� LQGXVWULDO�� HVWRV�SURFHVRV� �HQGRWqUPLFRV�� VH� UHDOL]DQD
WHPSHUDWXUDV�GH�����&�\�SUHVLRQHV�GHO�RUGHQ�GH�ORV�����03D�
6RQ� SRVLEOHV� RWUDV� UHDFFLRQHV� EDMR� ODV� FRQGLFLRQHV� GH� RSHUDFLyQ� HQ� OD
UHIRUPDFLyQ��VLQ�HPEDUJR�OD�H[SHULHQFLD�KD�GHPRVWUDGR�TXH�HVWDV�UHDFFLRQHV
SXHGHQ� VHU� GHVSUHFLDGDV�� (Q� ORV� UHDFWRUHV� PXOWLWXEXODUHV� FRPHUFLDOHV� VH
SXHGH� DOFDQ]DU� XQ� DOWR� JUDGR� GH� DSUR[LPDFLyQ� DO� HTXLOLEULR�� VLHQGR� OD
WUDQVIHUHQFLD�GH�FDORU�HQ�OXJDU�GH�OD�FLQpWLFD��OD�HWDSD�OLPLWDQWH�GHO�SURFHVR�
/RV�PHFDQLVPRV�\�OD�FLQpWLFD�GH�ODV�UHDFFLRQHV�GH�UHIRUPDFLyQ�QR�VH�FRQRFHQ
FRQ�H[DFWLWXG��SHUR�QR�VRQ�HVHQFLDOHV�SDUD�SUHGHFLU�ORV�UHVXOWDGRV�
/D�VHJXQGD�HWDSD�FRPSUHQGH� OD� WUDQVIRUPDFLyQ�GHO�&2�HQ�&2� H�+���HQ�XQ
UHDFWRU�WXEXODU��VKLIW�UHDFWRU���GH�DFXHUGR�D�OD�VLJXLHQWH�UHDFFLyQ�

&2�����+�2��o &2� ���+�
(O�KLGUzJHQR�HV�OXHJR�SXULILFDGR�KDVWD�HQ�XQ�������XWLOL]DQGR�HO�VLVWHPD�36$
�SUHVVXUH�VZLQJ�DGVRUSWLRQ��� (O� SUREOHPD� GH� OD� SUHVHQFLD� GH� FDUERQR� \� VX
DOPDFHQDMH�SXHGH�UHSUHVHQWDU�XQ�LQFUHPHQWR�GH�ORV�FRVWRV�KDVWD�HQ�XQ�����
/D�)LJ�����PRVWUD�HO�HVTXHPD�GHO�SURFHVR�WRPDQGR�HQ�FXHQWD�OD�VHSDUDFLzQ
GH�&2��
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(O� SURFHVR� GH� VHSDUDFLzQ� GHO� &2��� VH� LQLFLD� FRQ� VX� FDSWXUD� D� WUDYqV� GH� XQ
VROYHQWH��6L�ELHQ�UHTXLHUH�HQHUJLD�DGLFLRQDO�SDUD�UHJHQHUDU�HO�VROYHQWH��qVWH
SXHGH�VHU�WRPDLR�GHO�FDORU�UHVLGXDO�GH�OD�SODQWD��/XHJR�HO�&2� HV�FRPSULPLOR
\� OLTXHIDFWR� DQWHV� GH� VHU� LQ\HFWDGR� GHQWUR� GH� ODV� WXEHUuDV� TXH� ORV
WUDQVSRUWDUDQ�D�VX�SXQWR�ILQDO�GH�VHTXHVWUR�

)LJ������3URGXFFLzQ�GH�KLGUzJHQR�GH�JDV�QDWXUDO
���������(OHFWUyOLVLV
/D� IDEULFDFLyQ� GH� KLGUyJHQR� HOHFWUROtWLFR� QRUPDOPHQWH� HVWi� OLPLWDGD� D
SHTXHxDV�SODQWDV��R�ELHQ�HV�UHDOL]DGD�HQ�DTXHOORV�OXJDUHV�GRQGH�HO�FRVWR�GH
HQHUJtD� HOpFWULFD�HV�PX\�EDMR��(O�SURFHVR�FRQVLVWH� HQ�DOLPHQWDU� DJXD� FRPR
PDWHULD� SULPD� D� XQD� FHOGD� HOHFWUROtWLFD� SRU� OD� TXH� VH� KDFH� FLUFXODU� XQD
FRUULHQWH� HOpFWULFD� FRQWuQXD�� (Q� HO� LQWHULRU� GH� OD� FHOGD�� VH� SURGXFH� OD
GLVRFLDFLyQ�GH�DJXD�FRQ� OD� FRQVHFXHQWH� JHQHUDFLyQ�GH�KLGUyJHQR� \�R[tJHQR
HQ�IRUPD�VHSDUDGD��GH�DFXHUGR�D�ODV�VLJXLHQWHV�UHDFFLRQHV�

�H������+�2��o �+�� �����2+�
�2+� o 2� ����+2�����H

�+�2��o �+� �FDWRGR������2� �jQRGR�
$�OD�VDOLGD�GH�ODV�FHOGDV�HOHFWUROtWLFDV��HO�IOXMR�JDVHRVR�GH�KLGUyJHQR�VDOH�D�OD
SUHVLyQ� GH� �� SVL� \� VX� FRPSRVLFLyQ� HV� ������ +� \� ����� 2��� /D� ILJXUD� ��
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PXHVWUD� XQD� FHOGD� HOHFWUROuWLFD� FRQ� HOHFWURGRV� DOFDOLQRV�� 8Q� GLDIUDJPD�
FRORFDGR�HQWUH�ORV�GRV�FRPSRQHQWHV��SHUPLWLUj�HO�SDVDMH�GH�LRQHV�HQ�VROXFLzQ
\�HYLWDU�DVu�OD�PH]FOD�GH�JDVHV��/RV�LRQHV�GH�KLGUz[LGR�GH�VRGLR��KDFHQ�TXH�HO
DJXD�VHD�HO�PHGLR�GH�FRQGXFFLzQ�

)LJ������(OHFWUzOLVLV�GHO�DJXD

0HGLDQWH�OD�XWLOL]DFLyQ�GH�HVWH
SURFHVR�� VH� REWLHQH� +� FRQ
XQD� SXUH]D� GHO� ������ (O
YROWDMH�UHTXHULGR�SDUD�VHSDUDU
HO� KLGUyJHQR� GHO� R[tJHQR� D
���&�\���DWP�HV�GH������9��HO
TXH� SXHGH� VHU� UHGXFLGR� DO
PDQLSXODU� ODV� FRQGLFLRQHV� GH
RSHUDFLyQ�

'H� DFXHUGR� D� HVWR�� OD�PtQLPD� FDQWLGDG� GH� HQHUJtD� HOpFWULFD� QHFHVDULD� SDUD
KLGUROL]DU��PRO�GH�DJXD�HV������N:K��SRU�OR�TXH�SURGXFLU���P� GH�KLGUyJHQR
UHTXHULUi� ���� N:K�� (O� SULQFLSDO� FXLGDGR� TXH� GHEH� WHQHUVH� HQ� HVWH� SURFHVR
GDGR� HO� JDVWR� HQHUJpWLFR� TXH� FRQOOHYD�� HV� GH� FDUiFWHU� HFRQyPLFR� \� JXDUGD
UHODFLyQ� FRQ� OD� HOHFFLyQ� GH� XQ� DGHFXDGR� WLSR� GH� FHOGD�� GH�PRGR� GH� HYLWDU
JUDQGHV�FRVWRV�HQ�PDQWHQFLyQ�
���������*DVLILFDFLyQ�GH�ELRPDVD6HJ~Q�OD�FDQWLGDG�GH�DJXD�TXH�SRVHD�OD�ELRPDVD��pVWD�SXHGH�VHU�GHVWLQDGD�D
JDVLILFDFLyQ� �KXPHGDG� �� ����� R� IHUPHQWDFLyQ� �KXPHGDG� !� ������ 'H
DFXHUGR�D�OD�GLVSRQLELOLGDG�GH�PqWRGRV�FRPHUFLDOHV��HVWH�UHFXUVR�VH�XVD�SDUD
SURGXFLU�KLGUzJHQR�D�WUDYqV�GH�SLUzOLVLV�\�JDVLILFDFLzQ��&RNH��PHWDQROR�\�RWURV
JDVHV�SULPDULRV�VRQ�REWHQLGRV�HQ�OD�SULPHUD�IDVH��(Q�OD�VHJXQGD��OD�UHDFFLzQ
FRQ�R[uJHQR� �DLUH��R�YDSRU��VHJ�Q�VHD�HO� FDVR�� VH�REWHQGUj�FRPR� UHVXOWDGR
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XQD�PH]FOD�GH�JDVHV�FRPSXHVWR�PHGLDPHQWH�SRU�����GH�+�������&2�����
&2�������1� \�FDVL�����GH��&+���XWLOL]DQGR�R[uJHQR�SXUR�R�YDSRU�VH�HOLPLQD
ORV�FRPSRQHQWHV�GH�QLWUzJHQR�
/D�WUDQVIRUPDFLzQ�GH�HVWD�PH]FOD�GH��JDVHV�KDFLD�XQ�JDV�ULFR�GH�KLGUzJHQR
YD�D�GHSHQGHU�GH� OD�PDWHULD� SULPD� FRPR�JDVLILFDFLzQ� �VzOLGRV�� R� UHIRUPLQJ
�JDV���5HDFFLRQHV�HQGRWqUPLFDV�GH�KLGURFDUEXURV�FRQ�YDSRU��SURGXFH�XQ�JDV
GH�VuQWHVLV�FRQ�DOWR�FRQWHQLGR�GH�KLGUzJHQR��(O�SURGXFWR�JDVHRVR�SURGXFLGR
GHEH�VHU�OXHJR�VRPHWLGR�D�XQ�SURFHVR�GH�FRQYHUVLyQ�GHO�&2�D�+���VLPLODU�DO
SURFHVR�GH�VKLIW�UHDFWLRQ GHVFULWR�SDUD�HO�VWHDP�UHIRUPHU������������

&2����+�2��o &2� ���+�
���������)HUPHQWDFLyQ�DQDHUyELFD�GH�ELRPDVD(O�ELRJiV�JHQHUDGR�SRU�EDFWHULDV�DQDHUyELFDV�TXH�GLJLHUHQ�PDWHULD�RUJiQLFD
�ELRPDVD�� HQ� DXVHQFLD� GH� R[tJHQR�� HVWi� FRQVWLWXLGR� SULQFLSDOPHQWH� SRU
PHWDQR��HO�TXH�DQWHV�GH�VHU�PHWDEROL]DGR�SRU�GLFKDV�EDFWHULDV�VH�HQFXHQWUD
HQ�HTXLOLEULR�FRQ�HO�JDV�+���'H�DFXHUGR�D�OR�DQWHULRU��HO�KLGUyJHQR�SXHGH�VHU
SURGXFLGR�XWLOL]DQGR�PHWDQR�SURYHQLHQWH�GH�OD�IHUPHQWDFLyQ�DQDHUyELFD�GH�OD
ELRPDVD� PHGLDQWH� DOJXQR� GH� ORV� SURFHVRV� GHVFULWRV� DQWHULRUPHQWH
�UHIRUPDFLyQ�FRQ�YDSRU�X�R[LGDFLyQ�SDUFLDO��R�ELHQ��LQWHUUXPSLHQGR�DOJXQD�GH
ODV� YtDV�PHWDEyOLFDV� TXH� ODV� EDFWHULDV� XWLOL]DQ� SDUD� JHQHUDU� HO� PHWDQR�� GH
PRGR�TXH�HO�ELRJiV�VHD�XQD�PH]FOD�JDVHRVD�ULFD�HQ�+��
���������)RWRSURGXFFLyQ�GH�KLGUyJHQR/D� IRWRSURGXFFLyQ� GH� KLGUyJHQR� PHGLDQWH� HO� XVR� GH� HQHUJtD� VRODU� KD� VLGR
REMHWR� GH�PXFKD� LQYHVWLJDFLyQ�\� GHVDUUROOR� GHVGH� OD� GpFDGD� GHO� ��� FXDQGR
)XMLVKLPD�\�+RQGD������UHSRUWDURQ�OD�JHQHUDFLyQ�GH�KLGUyJHQR�\�R[tJHQR�HQ
XQD� FHOGD� IRWRHOHFWURTXtPLFD� XVDQGR� XQ� HOHFWURGR� GH� GLy[LGR� GH� WLWDQLR
LOXPLQDGR�FRQ�OX]�FHUFDQD�DO�89��/RV�IRWRQHV�SURYHQLHQWHV�GH�OD�OX]�VRODU�VRQ
DEVRUELGRV�HQ�XQ�DEVRUEHGRU��HO� TXH�SXHGH� FRQYHUWLU� SDUWH�GH� OD� HQHUJtD� D
HOHFWULFLGDG��FRPR�HQ�HO�FDVR�GH�XQD�FHOGD� IRWRYROWDLFD��R�ELHQ�DOPDFHQDUOD
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FRPR� HQHUJtD� TXtPLFD�� VLHQGR� HVWD� HQHUJtD� SRVWHULRUPHQWH� XWLOL]DGD� HQ� OD
SURGXFFLyQ� GH� KLGUyJHQR�� 'HQWUR� GH� OD� FDWHJRUtD� GH� SURFHVRV� GH
IRWRSURGXFFLyQ�GH�KLGUyJHQR�VH�HQFXHQWUDQ�ORV�SURFHVRV�IRWRHOHFWURTXtPLFRV�
IRWRTXtPLFRV�\�IRWRELROyJLFRV�
�����6HOHFFLzQ�GHO�VLVWHPD�GH�SURGXFFLzQ�GH�KLGUzJHQR
6LQ� WRPDU� HQ� FXHQWD� OD� FDSWXUD� \� DOPDFHQDPLHQWR� GHO� &2� �)LJ�� ����� HO
SURFHVR� GH� UHIRUPLQJ� R� JDVLILFDFLzQ� OLEHUDUuD� QRUPDOPHQWH� HVWRV� JDVHV
FRQVLGHUDGRV� GH� HIHFWR� LQYHUQDGHUR� D� OD� DWPRVIHUD�� 3RU� HO� FRQWUDULR� HVWR
UHSUHVHQWDUuD�XQ�DXPHQWR�GHO�����GHO�FRVWR�WRWDO�VLHPSUH�TXH�OD�SODQWD�VHD
GLVHxDGD� SDUD� HVWH� SURSRVLWR� ������ 8Q� HVWXGLR� OOHYDGR� D� FDER� SRU� � OD� ,($
*UHHQKRXVH�*DV�5	'�3URJUDPPH�������KDFH�YHU�TXH�HO�XWLOL]R�GH�JDV�QDWXUDO
HQ� OD� SURGXFFLzQ�GH� KLGUzJHQR� WLHQH� ORV� FRVWRV�PDV� EDMR� HQ� FXDQWR� DO� &2�
OLEHUDGR��PjV�QR�DVu�HQ�OR�UHIHUHQWH�DO�FRVWR�FRPR�FRPEXVWLEOH�SURSULR��7DEOD
������(VWR�UHIXHU]D�HO�KHFKR�GH�XQD�PD\RU�WHQGHQFLD�KDFLD�HO�XWLOL]R�GH�HVWH
UHFXUVR��HQ�OD�SURGXFFLzQ�GHO�QXHYR�YHFWRU�HQHUJqWLFR�

/D� YHQWDMD� GHO� JDV� QDWXUDO� HQ� HVWH� VHQWLGR� OR� SRQH� D� OD� YDQJXDUGLD�� HQ� OD
VHOHFFLzQ� GHO� FRPEXVWLEOH� DGDSWR� SDUD� OD� SURGXFFLzQ� GH� KLGUzJHQR�� SHUR
WHQLHQGR�HQ�FXHQWD�RWURV�FRPEXVWLEOHV�DOWHUQDWLYRV�FRQ�LQGLFDGRUHV

7DEOD�����&RVWRV�GH�SURGXFFLzQ�GH�KLGUzJHQR�F�V�VHFXHVWUR�GH�&2�6LVWHPD�GH3URGXFFLzQ &DUEzQ *DV�1DWXUDO +LGURHOHFWULFLGDG&RPEXVWLEOH � � �����N:K
+LGUzJHQR�FRQ&2��OLEHUDGR �� ��� ���
+LGUzJHQR�FRQ&2��VHFXHVWUDGR �� �� ��

)XHQWH�GH�HQHUJuD�������*-��

,($�*UHHQKRXVH�*DV�5	'�3URJUDPPH�



��
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DGLFLRQDOHV� TXH� WRPDQ� HQ� FXHQWD� OD� HILFLHQFLD� JOREDO� KDVWD� HO� HVWDGR� GH� OD
WHFQRORJuD��:HUQHU�=LWWHO������PXHVWUD�TXH�VLHQGR�HO�JDV�QDWXUDO�XQD�EXHQD
DOWHUQDWLYD��HO�XWLOL]R�GH�ELRPDVD�UHSUHVHQWD� WDPELqQ�XQD�RSFLzQ�D�WHQHU�HQ
FXHQWD� KDFLD� XQD� HFRQRPuD� GH� ³KLGUzJHQR� UHQRYDEOH´�� VREUHWRGR� GHVGH� HO
SXQWR� GH� YLVWD� DPELHQWDO� \� HFRQzPLFR�� VL� D� HVWR� DGLFLRQDPRV� OD� JUDQ
SRVLELOLGDG� GH� UHVLGXRV� DJUuFRODV� TXH� VH� JHQHUDQ� HQ� DOJXQDV� DFWLYLGDGHV
DJURLQGXVWULDOHV�� \� TXH� FRQ� XQD� DGHFXDGD� JHVWLzQ�� SXHGHQ� VHU� LQWHJUDGRV
GHQWUR� GH� XQ� VLWHPD� HQHUJqWLFR�� HQWRQFHV� OD� ELRPDVD� UHSUHVHQWD� XQD� UHDO
DOWHUQDWLYD�UHQRYDEOH�LQLFLDO�D��WHQHU�HQ�FXHQWD�HQ�HO�FRUWR�SOD]R��7DEOD�����
7DEOD�����&RPSDUDFLzQ�GH��VLVWHPDV�GH�SURGXFFLzQ�GH�KLGUzJHQR,QGLFDGRUHV *DV�1DWXUDO�VWHDP�UHIRUPLQJ� +LGURFDUEXURV�R[LGLG��SDUFLDO� %LRPDVD�JDVLILF�UHIRUP� (OHFWUzOLVLV�VRODU�HzOLFR�(ILFLHQFLDPj[LPD���� ����� �����D� �����E ���� �������
3UHVVXUHOHYHO��03D� ���� ������ ���� ��� �
(PLVLzQ�&2��NJ�P� +�P� &2��P� +��

���������� ������ ���������� ����� ������� BB�
+RUDV�DO�DxR ����� ���� ���� ���������
(IHFWRVDPELHQWDOHV $JRWDPLHQWRHPLVLRQHV�*+* $JRWDPLHQWRHPLVLRQHV�*+* 6XEVWLWX\HFRPE�IzVLOHV� $VRFLDGR�D�JHQU��HOHFWULF�
9HQWDMDV (FRQzPLFR (FRQ���)OH[ 3RW��5HVLGXRVUHQRYDEOH 0RGXODULGDGUHQRYDEOH(VWDGR�GH�ODWHFQRORJuD &RPHUFLDO &RPHUFLDO 0DGXUD &RQILDEOH
$GDSWDGR��GH��:RUNVKRS�RQ�(QHUJ\�WHFKQRORJLHV�WR�UHGXFH�&2��HPLVVLRQV�LQ�(XURSH���D��KLGURFDUEXURV�SHVDGRVE��FDUEzQ
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&$3u78/2�9,
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�����%LRPDVD��RSRUWXQLGDG�SDUD�3DuVHV�HQ�YuDV�GH�GHVDUUROOR
/D�UHFRPHQGDFLzQ�GH�XQD�PD\RU�GLIXVLzQ�GH�IXHQWHV�HQHUJqWLFDV�UHQRYDEOHV�
\�SDUWLFXODUPHQWH�GH�ELRPDVD��KD�VLGR�XQD�GH�ODV�SURSXHVWDV�PjV�VRVWHQLGD
HQ�OD�FRQIHUHQFLD�GHO�3URWRFROOR�GH�.\RWR��GHELGR�D�TXH�VX�XWLOL]R�QR�LPSOLFD
SURGXFLU� DQLKLGULGR� FDUEzQLFR�� DXQTXH� VL� HVWH� FRQFHSWR� QR� WLHQH� HQ� FXHQWD
HYHQWXDOHV� LQWHUYHQFLRQHV� H[WHUQDV� VREUH� OD� ELRPDVD�� OD� HTXLYDOHQFLD
SURSXHVWD� SXHGH� VHU� YjOLGD� HQ� XQD� SULPHUD� LQVWDQFLD�� VL� VH� FRQVLGHUD� OD
HTXLYDOHQFLD�H[LVWHQWH�GH�&2� DVXPLGD�SRU�OD�IRWRVuQWHVLV�\�DTXHOOD�SURGXFLGD
SRU�HO�SURFHVR�GH�FRPEXVWLRQH�GH�OD�PLVPD�
3HUR� HVWH� FRQFHSWR�� SXHGH� DOFDQ]DU� XQD� UHDO� GLPHQVLzQ� VL� VH� JHVWLRQD� GH
PDQHUD�DGHFXDGD�HO�UHFXUVR�\D�VHD�SDUD�VX�XWLOL]R�GLUHFWR�FRPR�FRPEXVWLEOH
R�WUDQVIRUPDGR�HQ�XQ�YHFWRU�HQHUJqWLFR�
/DV� SUR\HFFLRQHV� GHO� ,QWHUQDWLRQDO� (QHUJ\� 2XWORRN� ����� ������ LQGLFDQ� XQ
FRLQWuQXR�FUHFLPLHQWR�HQ�OD�GHPDQGD�JOREDO�GH�HQHUJuD�\�HQ�ODV�HPLVLRQHV�GH
GLz[LGR�GH�FDUERQR��3HUR�GHWUjV�GH�WRGR�HVWR�H[LVWH�XQ� WUHPHQGR�GDxR�D� OD
WLHUUD�HQ�WRGRV�ORV�DVSHFWRV�TXH�D�YHFHV�QR�VH�SXHGHQ�UHIOHMDU�HQ�Q�PHURV�R
HVWDGuVWLFDV�� 6L� ELHQ� ORV� GDWRV� LQGLFDQ� TXH� GHO� WRWDO� GH� ���� ELOORQHV� GH
KDELWDQWHV��VROR�HO�����TXH�FRUUHVSRQGH�D������ELOORQHV�GH�SHUVRQDV��XWLOL]DQ
����GH�OD�HQHUJuD�JOREDO���&XDWUR�GH�FLQFR�SHUVRQDV�YLYHQ�VLQ�HOHFWULFLGDG�HQ
jUHDV�UXUDOHV�GH�ORV�SDuVHV�HQ�YuDV�GH�GHVDUUROOR��SULQFLSDOPHQWH�HQ�HO�VXU�GH
$VLD�� $IULFD� \� $PqULFD�� SHUR� VH� HVWj� LQLFLDQGR� XQ� FDPELR� HQ� HO� PRGHOR� GH
SULYDFLzQ� GHELGR� D� TXH� HO� ���� GHO� LQFUHPHQWR� GH� OD� SREODFLzQ� HQ� ODV
SUz[LPDV� WUHV�GHFDGDV�RFXUULUj�HQ� ODV�jUHDV�XUEDQDV��$�Q�DVu�� DOUHGHGRU�GH
����ELOORQHV�GH�SHUVRQDV�HVWjQ�OLJDGDV�DO�XWLOL]R�WUDGLFLRQDO�GH�ELRPDVD�HQ�OD
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FRFLzQ�GH�DOLPHQWRV�\�SDUD� FDOHQWDUVH�� HVWH� Q�PHUR� VH� LQFUHPHQWDUj�KDVWD
���� ELOORQHV� HQ� HO� ������ /D� IDOWD� GH� HOHFWULFLGDG� H[FHUED� OD� SREUH]D� \
FRQWULEX\H� D� TXH� HOOD� VH� SHUSHWXH�� KDFLHQGR� TXH� VHD� LPSRVLEOH� LQVWDXUDU
QXHYDV�DFWLYLGDGHV�LQGXVWULDOHV��)LJ������
/RV� SDuVHV� HQ� YuDV� GH� GHVDUUROOR� HQ� ����� HPLWLHURQ� ���� GH� ODV� HPLVLRQHV
PXQGLDOHV��SRU�HO�XVR� LQGLVFULPDQGR�GH� OHxD��ERVWD��\DUHWD��HV�GHFLU� TXH�HO
XWLOL]R� WUDGLFLRQDO� GH� OD� ELRPDVD� GH� IRUPD� LQGLVFULPLQDGD� \� OD� SRFD
GLVSRQLELOLGDG� GH� PRGHUQRV� FRPEXVWLEOHV� UHWDUHQ� HO� GHVDUUROOR� VRFLR
HFRQzPLFR�GH�ODV�SREODFLRQHV��)LJ������
6L� ELHQ� OD� VROXFLzQ� HVWj� HQ� HO� GHVDUUROOR� VRVWHQLEOH�� ³IXHQWHV� HQHUJqWLFDV
UHQRYDEOHV´�� ³SURGXFFLzQ� OLPSLD´� \� ³HTXLGDG´�� OD�PHWRGRORJuD� � \� WLHPSR� GH
DSOLFDFLzQ� HVWj� IXHUWHPHQWH� UHODFLRQDGR� FRQ� ODV� FDUDFWHULVWLFDV� JHRJUjILFDV�
SROuWLFDV� \� VRFLDOHV� GH� FDGD� SDuV�� OD� ELRPDVD� RIUHFH� FLHUWR� Q~PHUR� GH
YHQWDMDV��TXH�D�GLIHUHQFLD�GH� ORV�FRPEXVWLEOHV� IyVLOHV�� VH�SXHGH�REWHQHU�HQ
EXHQD�SDUWH�GH�OD�VXSHUILFLH�WHUUHVWUH��*HQHUDOPHQWH�FRQWLHQH�PHQRV�GHO����
SRU� FLHQWR� GH� D]XIUH� \� GHMD� HQWUH� HO� �� \� HO� �� SRU� FLHQWR� GH� FHQL]DV�� HQ
FRPSDUDFLyQ� FRQ� HO� �� R� �� SRU� FLHQWR� \� GHO� ��� DO� ��� SRU� FLHQWR�
UHVSHFWLYDPHQWH��GH�ORV�FDUERQHV�
6L�OD�ELRPDVD�VH�SURGXMHUD�D�XQ�ULWPR�YLDEOH��HO�GLy[LGR�GH�FDUERQR�OLEHUDGR
FXDQGR� VH� SURFHVD� \� VH� TXHPD� TXHGD� FRQWUDUUHVWDGR� H[DFWDPHQWH� FRQ� HO
GLy[LGR� GH� FDUERQR� FRQVXPLGR� GXUDQWH� OD� IRWRVtQWHVLV�� /D� ELRHQHUJtD� QR
DSRUWDUtD�XQD�FRQWULEXFLyQ�QHWD�DO�GLy[LGR�GH�FDUERQR�GH�OD�DWPyVIHUD�\��SRU
WDQWR��QR�IRPHQWDUtD�HO�FDOHQWDPLHQWR�JOREDO�
/D�SHUVSHFWLYD�GH�SURGXFLU�\�XWLOL]DU�OD�ELRPDVD��HQ�HVWH�FDVR�ORV�UHVLGXRV�GH
OD�FDxD�GH�D]�FDU��HQ�HO�VHFWRU�HQHUJqWLFR��UHSUHVHQWDUuD�XQ�LPSDFWR�SRVLWLYR
HQ�HO�FRQWH[WR�WHUULWRULDO�\�VRFLR�HFRQzPLFR��FUHDFLzQ�GH�QXHYRV�SXHVWR�GH



��

)LJ������$FFHVR�D�OD�HOHFWULFLGDG�GH�SDuVHV�HQ�YuDV�GH�GHVDUUROOR



��

)LJ������&RQVXPR�GH�ELRPDVD�HQ�SDuVHV�HQ�YuDV�GH�GHVDUUROOR
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WUDEDMR�� GLYHUVLILFDFLzQ� H� LQWHJUDFLzQ� GH� QXHYRV� UHFXUVRV�� UHYDORUL]DFLzQ� GH
UHVLGXRV�RUJjQLFRV�\�PHMRUD�GH�ODV�FRQGLFRQHV�DPELHQWDOHV�UHJLRQDOHV�
(V�FLHUWR�TXH�VH�QHFHVLWD�XQ�VLVWHPD�GH�SODQLILFDFLzQ�SUHFLVD�HQ�OD�JHVWLzQ�GH
HVWH�QXHYR�UHVLGXR��EDUERMR��TXH�YD�GHVGH�OD�REWHQFLzQ�KDVWD� OD�FRQYHUVLzQ
HQHUJqWLFD�GHO�PLVPR��SHUR�OD�H[SHULHQFLD�GHO�VHFWRU�D]XFDUHUR�HQ�OD�JHVWLzQ
GHO�EDJD]R��VLHPEUD�\�FRVHFKD�GH�OD�FDxD��SHUPLWLUuD�SDUWLU�FRQ�FLHUWD�YHQWDMD
HQ�OD�LQWHJUDFLzQ�GH�OD�PDWHULD�SULPD�DO�VLVWHPD�H[LVWHQWH��HV�PjV��OD�YLVLzQ
GH� ODV� D]XFDUHUDV� SULYDWL]DGDV� DSXQWDQ� GH� XQD� X� RWUD�PDQHUD� D�XWLOL]DU� GH
PDQHUD�PjV�HILFLHQWH�ORV�UHFXUVRV
�����2EWHQFLyQ�GH�HQHUJtD�D�SDUWLU�GH�ELRPDVD�FDxHUD
&RQRFLGR�HV�HO�XVR�JHQHUDOL]DGR�GH�ELRPDVD�FDxHUD�SDUD�SURGXFLU�HOHFWULFLGDG
\�FDORU�HQ�HO�VHFWRU�D]XFDUHUR��(VWD�SUiFWLFD�HV�HFRQyPLFD�VRODPHQWH�GRQGH
VH� GLVSRQJD� GHO� FRPEXVWLEOH� GH� ELRPDVD� D� EDMR� SUHFLR�� HQ� HVWH� FDVR
KDEODPRV�GH�EDJD]R�GH�FDxD�TXH�UHVXOWD�VHU�XQ�VXE�SURGXFWR��TXH�DOLPHQWD
ODV�FDOGHUDV��D�ILQ�GH�SURGXFLU�HO�YDSRU�QHFHVDULR�SDUD�DOLPHQWDU�ODV��WXUELQDV
GH� YDSRU�� TXH� RIUHFHQ� EDMR� UHQGLPLHQWR� D� ODV� PRGHVWDV� HVFDODV� TXH� VRQ
DGHFXDGDV�SDUD� OD�ELRPDVD��PHQRV�GH�����PHJDZDWW���$�PD\RUHV�HVFDODV�
ORV� FRVWHV� GH� WUDQVSRUWH� VH� KDFHQ� SURKLELWLYRV�� SRUTXH� ORV� UHFXUVRV� GH
ELRPDVD�HVWiQ�GLVSHUVRV�SRU�JUDQGHV�VXSHUILFLHV�
/DV� PHMRUHV� SHUVSHFWLYDV� GH� DSOLFDFLyQ� D� FRUWR� SOD]R� GH� WHFQRORJuD
DOLPHQWDGDV� FRQ� ELRPDVD� VH� GDQ� HQ� ODV� LQGXVWULDV� TXH� SURGXFHQ� JUDQGHV
FDQWLGDGHV�GH�UHVLGXRV�GH�ELRPDVD�� LQJHQLRV�D]XFDUHURV�\�GHVWLOHUtDV��HQWUH
ODV�TXH�WHQHPRV�ORV�JDVLILFDGRUHV��TXH�SXHGHQ�VHU�DOLPHQWDGDV�FRQ�UHVLGXRV
GH�FDxD�GH�D]~FDU�\�JHQHUDU�PXFKD�PiV�HOHFWULFLGDG�GH�OD�TXH�QHFHVLWDQ�ORV
LQJHQLRV�R�ODV�GHVWLOHUtDV�
&RQ� OD� SURGXFFLyQ� DFWXDO� GH� FDxD�� ORV� VLVWHPDV� GH� JDVLILFDFLzQ� SRGUtDQ
SURGXFLU�KDVWD�OD�PLWDG�GH�OD�HQHUJtD�WRWDO�DKRUD�JHQHUDGD��VHD�FXDO�IXHUH�OD
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IXHQWH��HQ�ORV����SDtVHV�HQ�YtDV�GH�GHVDUUROOR�TXH�SURGXFHQ�FDxD��$XQTXH�OD
SURGXFFLyQ�GH�HOHFWULFLGDG�SUHGRPLQDUi��D�EXHQ�VHJXUR��HQWUH�ODV�DSOLFDFLRQHV
LQLFLDOHV� GH� OD� HQHUJtD� VRODU�� OD� SURGXFFLyQ� GH� FRPEXVWLEOHV� OtTXLGRV� \
JDVHRVRV�HV�XQD�WHQGHQFLD�TXH�VH�DFHQWXDQGR�HQ�HVWH�VLJOR�;;,�
/D� JDVLILFDFLzQ� GH� ELRPDVD�� WLHQH� OD� SRWHQFLDOLGDG� GH� DJUHJDU� QXHYD
FDSDFLGDG�D�OD�\D�H[LVWHQWH�LQGXVWULD�TXH�XWLOL]D�HVWH�UHFXUVR�FRPR�IXHQWH�GH
HQHUJuD�� 8WLOL]DU� FRPR� IXHQWH� GH� FRPEXVWLEOH� � ELRPDVD� JDVLILFDGD�� SXHGH
SHUPLWLU�DOFDQ]DU�HILFLHQFLDV�KDVWD�GHO������0LHQWUDV�TXH�OD�LQYHVWLJDFLzQ�HQ
FDPSR�GH�OD�JDVLILFDFLzQ�QR�VHD�OOHYDGD�D�FDER�GHO�WRGR��YD�D�SHUPLWLU�TXH�VH
VLJDQ� ORJUDQGR� PHMRUDV� D� QLYHO� GH� HILFLHQFLDV�� HPLVLRQHV� \� JHVWLzQ� GH� ORV
VLVWHPDV�
�����*DVLILFDFLzQ�GH�ELRPDVD�FDxHUD��EDUERMR
�������*DVLILFDFLzQ��FRQFHSWR�\�VLVWHPDV
/D� JDVLILFDFLzQ� HV� XQ� SURFHVR� SRU� HO� FXDO� OD� PDWHULD� RUJjQLFD� YLHQH
GHVFRPSXHVWD� SRU� UHDFFLRQHV� WqUPLFDV�� HQ� SUHVHQFLD� GH� FDQWLGDGHV
HVWHTXLRPqWULFDV� GH� DJHQWHV� R[LGDQWHV�� (O� SURFHVR� JHQHUD� XQ� JDV
FRPEXVWLEOH��TXH�HV�XQD�PH]FOD�GH�PRQz[LGR�GH�FDUERQR��KLGUzJHQR��GLz[LGR
GH� FDUERQR�� PHWDQR� \� HQ� PHQRUHV� SRUFHQWDMHV� RWURV� KLGURFDUERQHV� \
DOTXLWUjQ�� (V� XQ� SURFHVR� TXH� WLHQH� FRPR� REMHWLYR� FRQYHUWLU� HO� SRWHQFLDO� GH
HQHUJuD� GH� XQ� FRPEXVWLEOH� VzOLGR� HQ� SURGXFWR� JDVHRVR� FRQ� FDSDFLGDG� GH
JHQHUDU� WUDEDMR�� (O� JDV� SURGXFLGR� WLHQH� FLHUWDV� YHQWDMDV� LPSRUWDQWHV� FRQ
UHODFLzQ�DO�FRPEXVWLEOH�VzOLGR��HV�PjV�IjFLO�GH�PDQLSXODU��PD\RU�HILFLHQFLD�GH
FRPEXVWLzQ��GHELGR�DO�EDMR�H[FHVR�GH�DLUH��� \�YHUVDWLOLGDG�GH�XVR��PRWRUHV
GH� FRPEXVWLzQ� LQWHUQD�� WXUELQDV� GH� JDV�� HWF��� 'XUDQWH� XQ� SURFHVR� GH
JDVLILFDFLzQ��OD�ELRPDVD�HVWj�VXMHWD�D�XQD�FRPSOHMD�VHFXHQFLD�GH�UHDFFLRQHV�
VHFDGR�� SLUzOLVLV�� UHGXFFLzQ� \� R[LGDFLzQ�� TXH� SXHGHQ� VHU� DJUXSDGDV� HQ� WUHV
IDVHV�
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x IDVH� ��� R� IDVH� GH� VHFDGR�� HQ� GRQGH� HO� FRQWHQLGR� GH� KXPHGDG� GHO
FRPEXVWLEOH� HV� H[WUDuGR� HQ� IRUPD� GH� YDSRU�� VLQ� TXH� VH� UHDOL]H� XQD
GHVFRPSRVLFLzQ�TXuPLFD�GHO�PLVPR�

ELRPDVD�K�PHGD���FDORU� �ELRPDVD�VHFD���YDSRU
x IDVH����R�IDVH�GH�SLUzOLVLV��HQ�GRQGH�VLQ�DGPLVLzQ�GH�DLUH��VH�URPSH�OD

DFWXDO�HVWUXFWXUD�GHO�FRPEXVWLEOH�D�WUDYqV�GH�XQD�UHDFFLzQ�H[RWqUPLFD
TXH�OLEHUD�YDSRU��PHWDQRO��jFLGR�DFqWLFR�\�XQD�FRQVLGHUDEOH�FDQWLGDG
GH� �KLGURFDUERQHV�SHVDGRV�� /RV� UHVLGXRV� VzOLGRV� HVWjQ� IRUPDGRV� SRU
FDUEzQ� HQ� OD� IRUPD� GH� FKDUFRO�� TXH� VHUj� WUDQVIRUPDGR� GXUDQWH� ODV
UHDFFLRQHV�GH�FRPEXVWLzQ�\�UHGXFFLzQ�

ELRPDVD�K�PHGD���FDORU� �FDUERQ��&2��&2���+���HWF�
x IDVH� ��� R� IDVH� GH� JDVLILFDFLzQ�� JHQHUDOPHQWH� FRQVLVWH� GH� GRV

UHDFFLRQHV�� XQD� GH� FRPEXVWLzQ� \� RWUD� GH� UHGXFFLzQ�� 'XUDQWH� OD
FRPEXVWLzQ� �R[LGDFLzQ�� HO� R[uJHQR� HV� PH]FODGR� FRQ� HO� FDUERQR� GHO
FRPEXVWLEOH��HQ�HO�jUHD�GHO�JDVLILFDGRU�GRQGH�HO�DJHQWH�R[LGDQWH��DLUH�
R[uJHQR�R�YDSRU��HV�DGPLWLGR��JHQHUDQGR�GLz[LGR�GH�FDUERQR��(O�JDV
FDOHQWDGR� FRQ� DOWR� FRQWHQLGR� GH� &2� �PjV� DJXD�� VL� VH� XVD� YDSRU��
IOX\H�KDFLD�HO�jUHD�GH�UHGXFFLzQ��8QD�YH]�HQ�HVWD�jUHD��XQD�VHULH�GH
JDVHV�LQFRPEXVWLEOHV�VH�WUDQVIRUPDQ�HQ�FRPEXVWLEOHV�D�WUDYqV�GH�XQD
VHULH� GH� UHDFFLRQHV� HQ� DXVHQFLD� GH� R[uJHQR�� /D� UHDFFLzQ� SULQFLSDO
JHQHUD�PRQz[LGR�GH�FDUERQR�

FDUERQR���YDSRU���FDORU� �&R���+�
FDUERQR���&2� ��FDORU� ���&2

���������7LSRV�GH�JDVLILFDGRUHV
$XQTXH�KR\�HQ�GuD�PXFKDV�WHFQRORJuDV�GH�JDVLILFDFLzQ��\D�VRQ�GLVSRQLEOHV��HQ
VXV�GLIHUHQWHV�JUDGRV�GH�GHVDUUROOR��VH�OHV�SXHGH�UHXQLU�EDVLFDPHQWH�HQ�WUHV
FDWHJRUuDV�
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x JDVLILFDGRUHV�GH�OHFKR�ILMR��)LJ�������HVWD�FDWHJRUuD�WLHQH�WUHV�YDULDQWHV
GHSHQGLHQGR�GH�OD�PDQHUD�HQ�TXH�HO�JDV�HV�H[WDUuGR�GH�OD�XQLGDG�

x JDVLILFDGRUHV� D� OHFKR� VXVSHQGLGR� �)LJ�� ����� GRQGH� XQ� JDV
�FRPXQPHQWH� DLUH� X� R[uJHQR� FRQ� YDSRU�� IOX\H� DWUDSDQGR� � ODV
SDUWuFXODV�GH�FRPEXVWLEOH�HQ�VXVSHQVLzQ�GHQWUR�GHO�JDVLILFDGRU�

x JDVLILFDGRUHV� D� OHFKR� IOXuGR� �)LJ�� ����� XQ� GLVWULEXLGRU� LQWURGXFH� XQ
IOXuGR�TXH� � LQWHUVHFWD�XQ� OHFKR�GH�SDUWuFXODV� �FRQVLVWHQWH�GH�PDWHULD
LQHUWH� \� SHTXHxDV� SDUWuFXODV� GH� FRPEXVWLEOH�� SURYRFDQGR� OD
VXVSHQVLzQ��/DV�IDVHV�GH�UHDFFLzQ�GH�HVWH�WLSR�GH�JDVLILFDGRUHV�RFXUUH
VLPXOWDQHDPHQWH� � � FXDQGR� VH� DWUDYLHVD� WRGR� HO� OHFKR� IOXuGR�� GH
PDQHUD�KRPRJHQHD�

/DV�UHDFFLRQHV�HQ�XQ�JDVLILFDGRU�GHSHQGHQ�GH�YDULRV� IDFWRUHV��FRPR�VRQ��HO
WLSR� GH� FRPEXVWLEOH� �WDPDxR�� KXPHGDG��� FRQGLFLRQHV� GH� RSHUDFLzQ
�WHPSHUDWXUD�� UDQJR� GH� FDOHQWDPLHQWR�� WLHPSR� GH� SHUPDQHQFLD�� SqUGLGD� GH
FDORU�� HWF��� \� SULQFLSDOPHQWH� OD� VHOHFFLzQ� GHO� DJHQWH� JDVLILFDGRU� �DLUH�
R[uJHQR��GLz[LGR�GH�FDUEzQ��YDSRU��KLGUzJHQR��\�XQD�PH]FOD�GH�JDVHV���(VWDV
UHDFFLRQHV�JHQHUDQ�JDVHV�TXH�SXHGHQ�VHU�DJUXSDGRV�HQ� WUHV�FDWHJRUuDV��GH
EDMR� SRGHU� FDORUuILFR� �)LJ�� ����� SRGHU� FDORUuILFR� PHGLR� �)LJ����� \� SRGHU
FDORUuILFR�DOWR� �)LJ�� ����� FDGD�XQR�GH�HOORV� FRQ� VXV� UHVSHFWLYRV�SURFHVRV�GH
SURGXFFLzQ�
(VWRV� JDVHV� SRGUuDQ� VHU� XWLOL]DGRV� SDUD� REWHQHU� SURGXFWRV� TXuPLFRV� FRPR
PHWDQRO��DOFRKRO�� HWF���R�VHU�XWLOL]DGRV�HQ� �DSOLFDFLRQHV� LQGXVWULDOHV��VHFDGR
GH� SURFHVRV� R� SDUD� JHQHUDU� FDORU� \� HOHFWULFLGDG� D� WUDYqV� GH� VLVWHPDV� GH
FRPEVXWLzQ�� HQ� WXUELQDV� GH� JDV� SDUD� JHQHUDFLzQ� GH� HOHFWULFLGDG�� \� HQ
PRWRUHV� GH� FRPEXVWLzQ� LQWHUQD� R� PRWRUHV� GLHVHO�� VLHPSUH� SDUD� JHQHUDU
HQHUJuD�HOqFWULFD�R�HQHUJuD�PHFjQLFD�
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)LJ������*DVLILIFDGRUHV�GH�OHFKR��ILMR

)LJ������*DVLILFDGRUHV�D�OHFKR�VXVSHQGLGR

)LJ������*DVLILFDGRUHV�D�OHFKR�IOXuGR��HVTXHPD�EjVLFR�\�XS�GUDIW��
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)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�EDMR�SRGHU�FDORUuILFR������±�� 0-�P��

)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�SRGHU�FDORUuILFR�PHGLR����±��� 0-�P��

)LJ������3URGXFFLzQ�\�DSOLFDFLzQ�GH�JDV�GH�DOWR�SRGHU�FDORUuILFR�����±���0-�P��
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&RPR� VH� PHQFLRQz� DQWHULRUPHQWH�� OD� ELRPDVD� HV� VLQ� OXJDU� D� GXGDV� XQD
IXHQWH� HQHUJqWLFD� UHQRYDEOH�� VL� YLHQH� JHVWLRQDGD� DGHFXDGDPHQWH�� /RV
VLVWHPDV�GH�JDVLILFDFLzQ��FRPR�VLVWHPDV�GH�SURGXFFLzQ�GH�HQHUJuD��HVWj�PX\
UHODFLRQDGR�FRQ�OD�³SURGXFFLzQ�OLPSLD�GH�HQHUJuD´�
/RV� UHVLGXRV� ILEURVRV� GH� OD� LQGXVWULD� D]XFDUHUD� �EDJD]R� \� EDUERMR�� VRQ� ORV
UHFXUVRV� HQHUJqWLFRV� PiV� YHUViWLOHV� GLVSRQLEOHV� ������ 3XHGH� HPSOHDUVH�
TXHPiQGRVH� GLUHFWDPHQWH� FRQ� YDULDV� DSOLFDFLRQHV� GRPpVWLFDV� \� HQ� OD
LQGXVWULD�� R� SURGXFLU� YDSRU� SDUD� JHQHUDU� HOHFWULFLGDG�� SXHGH� FRQYHUWLUVH� HQ
FRPEXVWLEOH�JDVHRVR�R�OtTXLGR�SDUD�HO�XVR�HQ�WRGRV�ORV�SURFHVRV�DQWHULRUHV�R
SXHGH� FRQYHUWLUVH� HQ� FRPEXVWLEOH� SDUD� DXWRPyYLOHV�� /RV� EHQHILFLRV
HFRQyPLFRV�� VRFLDOHV�� \� PHGLRDPELHQWDOHV� DVRFLDGRV� FRQ� HO� HPSOHR� GH� OD
ELRPDVD�FRQVWLWX\HQ�XQD�RSFLyQ�GH�HQHUJtD� UHQRYDEOH�PX\�DWUDFWLYD�� VREUH
WRGR�SDUD�ORV�SDtVHV�HQ�GHVDUUROOR������
/D�ELRPDVD��HV�HO�SULPHU��UHFXUVR�UHQRYDEOH��PjV�XWLOL]DGR�HQ�3HU���YDULDQGR
HQ� HO� WLSR� GH� DFXHUGR� D� ODV� FRQGLFLRQHV� JHRJUjILFDV� \� OD� GLVSRQLELOLGDG� GHO
UHFXUVR�HQ�OD�]RQD��6L�ELHQ�OD�PDQHUD�PjV�HILFLHQWH�GH�JHQHUDU�HOHFWULFLGDG�HV
XWLOL]DQGR�ELRPDVD�UHVLGXDO��HQWRQFHV�ORV�SDuVHV�TXH�FXOWLYDQ�FDxD�GH�D]�FDU
\�JHQHUDQ�EDJD]R��WLHQHQ�HQWUH�PDQRV�XQ�UHFXUVR�ELRPjVLFR�TXH�VH�JHQHUD
HQ�JUDQGHV�FDQWLGDGHV��SHUR�TXH�QHFHVVLWD�XQD�PD\RU�DWHQFLzQ�
(V�SRU�HVWR�TXH�GHELGR�D�TXH�OD�ELRPDVD�WLHQH�XQD�EDMD�GHQVLGD��FRPSDUDGR
FRQ�RWURV�FRPEXVWLEOHV�FRQYHQFLRQDOHV��HV�PHMRU�FXDQGR�YLHQH�XWLOL]DGD�FRPR
XQ�UHFXUVR�GH�XVR�ORFDO��PHMRUDQGR�ODV�FRQGLFLRQHV�HFRQzPLFDV�H[LVWHQWHV��\D
TXH� OD� HQHUJLD� XVDGD� HVWj� ORFDOL]DGD� SUDWLFDPHQWH� GRQGH� VH� JHQHUDQ� ORV
UHVLGXRV�
�����(O�SURFHVR�GH�JDVLILFDFLzQ�GHO�EDUERMR
6H� KD� GHPRVWUDGR� TXH� OD� JDVLILFDFLyQ� WHUPRTXtPLFD� GH� OD� ELRPDVD� HV� XQ
PHGLR�HILFD]�SDUD�FRQYHUWLUOD�HQ�IRUPDV�PiV�~WLOHV�GH�HQHUJtD�������PHGLDQWH
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HO�FXDO�VH�SXHGH�SURGXFLU�JDV�FRPEXVWLEOH�FRQ�YDULDV�DSOLFDFLRQHV�SRVWHULRUHV�
TXH�SXHGH�LQFOXLU�OD�JHQHUDFLyQ�GH�HOHFWULFLGDG�PHGLDQWH�VLVWHPDV�DYDQ]DGRV
EDVDGRV�HQ�WXUELQDV�GH�JDV�R�PRWRUHV�GH�FRPEXVWLyQ�LQWHUQD��VX�HPSOHR�HQ
SLODV�FRPEXVWLEOH�R�JDV�GH�VtQWHVLV�SDUD�OD�REWHQFLyQ�GH�FRPEXVWLEOHV�OtTXLGRV
X� RWURV� SURGXFWRV� TXtPLFRV� ������ 3HUR� HQ� WqUPLQRV� GH� IXQFLRQDPLHQWR�� OD
JDVLILFDFLzQ�GH�ELRPDVD�SDUD�SURGXFFLzQ�GH�HQHUJuD��SXHGH�OOHJDU�D�VHU�PjV
FRQYHQLHQWH�VL�HV�XWLOL]DGD�HQ�VLVWHPDV�GH�FR�JHQHUDFLzQ��GHELGR�D�TXH�HVWH
WLSR�GH�SODQWD�SXHGH�SURGXFLU�FDORU�\�HQHUJuD�GH�PDQHUD�WDO�TXH�OD�HILFLHQFLD
WRWDO�DOFDQ]H�DOUHGHGRU�GHO�����
$KRUD�� GHVGH� HO� SXQWR� GH� YLVWD� VRFLDO�� VHD� SDUD� VLVWHPDV� GH� JDVLILFDFLzQ� \
REWHQFLzQ�GH�ELRPDVD�HV�PX\�SRVLWLYR��VL�WRPDPRV�HQ�FXHQWD�TXH�ORV�FRVWRV
GH� LQYHUVLzQ� SDUD� HOHFWULILFDFLzQ� UXUDO� VH� GHGLFDQ� D� SODQWDV� GH� HQHUJuD
FHQWUDOL]DGDV� TXH� H[WLHQGHQ� ODUJDV� UHGHV� HOqFWULFDV� FRQHFWDGDV� D� GLFKDV
SODQWDV��/D�WHFQRORJuD�GH�OD�ELRPDVD��WDO�FRPR�OD�JDVLILFDFLzQ��XWLOL]D�UHFXUVRV
ORFDOHV�TXH�SRGUuD�SHUPLWLU�TXH�ODV�jUHDV�UXUDOHV�PX\�SREUHV��SXHGDQ�DFFHGHU
D� OD� HOHFWULFLGDG� SURGXFLGD� HQ� SODQWDV� HQHUJqWLFDV� GHVFHQWUDOL]DGDV�� (VWR
EULQGDUuD� OD� RSRUWXQLGDG� GH� XQ� GHVDUUROOR� HFRQzPLFR� \� VRFLDO�� RIUHFLHQGR
PD\RU�HPSOHR��PHMRUHV�FRQGLFLRQHV�EjVLFDV�GH�VDOXG�\�FRPRGLGDG�UHODWLYD�D
ODV�FRPXQLGDGHV�UXUDOHV��(O�GHVDUUROOR�VRVWHQLEOH�UXUDO�HV�XQD�QHFHVLGDG�SDUD
UHGXFLU� OD� GLVSDULGDG� GH� ODV� FRQGLFLRQHV� EjVLFDV� GH� YLGD� \� ODV� D]XFDUHUDV
SXHGHQ�D\XGDU�HQ�HVWR�
(VWXGLRV�OOHYDGRV�D�FDER�SDUD�GHWHUPLQDU�HO�WLSR�GH�JDVLILFDGRU�PjV�DGDSWR�D
ELRPDVD� FDxHUD�� KDQ� GHPRVWUDGR� TXH� ORV� JDVLILFDGRUHV� GH� OHFKR� IOXuGR
JDUDQWL]DQ�WLHPSRV�GH�WUDEDMR�FRUWRV�HQ�UHODFLzQ�D�JDVLILFDGRUHV�GH�OHFKR�ILMR�
SHUR� TXH� SHUPLWHQ� VREUHWRGR� XWLOL]DU� ELRPDVD� FRQ� XQ� DPSOLR� UDQJR� GH
JUDQXOLGDG� \� GH� FDUDFWHUuVWLFDV� GH� KXPHGDG�� FRQWHQLGR� GH� &�� 2�� HWF��
SHUPLWLHQGR�DGHPjV�HO�FRQWURO�GH�OD�WHPSHUDWXUD�\�HO�SURFHVR�GH�FRQYHUVLzQ
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GHO� FRPEXVWLEOH�� (VWD� WHFQRORJuD� SHUPLWH� REWHQHU� JUDQGHV� PHMRUDV� HQ� OR
UHIHUHQWH�D�HILFLHQFLD��SRWHQFLD�\�FRQWDPLQDFLzQ�
�������*DVLILFDFLzQ�D�FDOHQWDPLHQWR�LQGLUHFWR�GHO�EDUERMR
(QWUH� HVWD� WHFQRORJuD�� ORV� JDVLILFDGRUHV� D� FDOHQWDPLHQWR� LQGLUHFWR�
UHSUHVHQWDQ�OD�WHFQRORJuD�GH�PD\RU�HILHFLHQFLD�GH�FRQYHUVLzQ�\�GH�DSOLFDFLzQ
������ QR� VROR� SURGXFLHQGR� JDV� GH� DOWR� SRGHU� FDORUuILFR�� VLQR� TXH� GLYLGH� HO
SURFHVR�HQ�XQD�HWDSD�GH�FRPEXVWLRQ�\�JDVLILFDFLzQ�SHUPLWLHQGR�GH�SURGXFLU
XQ�JDV�FRQ�PHQRU�FRQWHQLGR�GH�DOTXLWUjQ�\�ULFR�GH�KLGUzJHQR�
8Q�JDVLILFDGRU�D�OHFKR�IOXuGR�GH�FDOHQWDPLHQWR�LQGLUHFWR��FRQVLVWH�HQ�GLYLGLU�HO
OHFKR�IOXuGR�HQ�GRV�]RQDV��XQD�GH�JDVLILFDFLzQ�\�RWUD�GH�FRPEXVWLzQ��\�VH�FUHD
HQWUH� HVWDV� GRV� ]RQDV� OD� FLUFXODFLzQ� GHO�PDWHULDO� GHO� OHFKR� IOXuGR��PLHQWUDV
TXH�HO�JDV�TXHGD�VHSDUDGR��/D�FLUFXODFLzQ�SURYRFD�HO�WUDQVSRUWH�GHO�FDORU�GH
OD�]RQD�GH�FRPEXVWLzQ�KDFLD�DTXHOOD�GH�JDVLILFDFLzQ��)LJ������

)LJ������(VTXHPD�JHQHUDO�GH�JDVLILFDFLzQ�FRQ�FDOHQWDPLHQWR�LQGLUHFWR
(O�HVTXHPD�PXHVWUD�TXH�OD�ELRPDVD�YLHQH�DOLPHQWDGR�MXQWR�DO�YDSRU�HQ�OHFKR
LQHUWH�GH�OD�]RQD�GH�JDVLILFDFLzQ��GRQGH�HO�YDSRU�D�EDMD�SUHVLzQ�VH�FRPSRUWD
FRPR� IOXLGLILFDQWH�� 3RU� IDOWD� GH� R[uJHQR�� OD� ELRPDVD� VXIUH� XQ� SURFHVR� GH
SLUzOLVLV�UHDFFLRQDGR�FRQ�HO�YDSRU�\�SURGXFLHQGR�HO�JDV�UHTXHULGR��(O�FDUERQR
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QR�FRQYHUWLGR�SRU�IDOWD�GH�R[uJHQR��VH�TXHPD�FRQ�DLUH�HQ�XQ�VHJXQGR� OHFKR
IOXuGR� UHFLUFXODWRULR�� TXH� FRQIRUPD� OD� ]RQD� GH� FRPEXVWLzQ�� IOXLGLILFDGD� FRQ
DLUH� SURYHHQGR� GH� HVWH� PRGR� D� OD� JHQHUDFLzQ� GH� FDORU� QHFHVDULR� SDUD� HO
SULPHU�OHFKR��/DV�UHDFFLRQHV�H[RWqUPLFDV�GH�OD�]RQD�GH�FRPEXVWLzQ�SURGXFHQ
HO� FDORU� QHFHVDULR� SDUD� ODV� UHDFFLRQHV� HQGRWqUPLFDV� GH� OD� ]RQD� GH
JDVLILFDFLzQ�� (O� JDV� SURGXFLGR� �TXH� QR� HQWUD� HQ� FRQWDFWR� FRQ� HO� KXPR�
FRQWLHQH� VRODPHQWH� HO� QLWUzJHQR� GHO� FRPEXVWLEOH� �QR� FRQWLHQH� DTXHOOR� GHO
DLUH�� OR�TXH�KDFH�TXH� WHQJD�XQ�SRGHU� FDORUuILFR� DOWR�� OR�PLVPR�TXH�HO� SRFR
DOTXLWUjQ�� TXH� HV� TXHPDGR� HQ� HO� UHDFWRU� GH� OD� FRPEXVWLzQ�� (Q� VuQWHVLV�� HO
OHFKR�IOXuGR�D�FDOHQWDPLHQWR�LQGLUHFWR�HV�HO�PjV�DGDSWR�SDUD�SURGXFLU�HO�JDV�
(Q� HIHFWR�� DEDVWHFHU� DO� JDVLILFDGRU� GHO� FDORU� QHFHVDULR� SDUD� HO� SURFHVR� D
WUDYqV�GH�XQ�VLVWHPD�GH�FDORU�GLUHFWR��VLJQLILFD�TXH�HO�SURFHVR�GH�FRPEXVWLzQ
GH�ORV�UHVLGXRV�VzOLGRV�FDUERQRVRV�VH�HIHFW�D�DO�LQWHUQR�GHO�JDVLILFDGRU�
�������6HOHFFLzQ�GHO�DJHQWH�R[LGDQWH
(O�XVR�GHO�R[uJHQR�SXUR�FRPR�DJHQWH�R[LGDQWH��KDFH�TXH�OD�JDVLILFDFLzQ�VHD
GHVGH�HO�SXQWR�GH�YLVWD�HFRQzPLFR��FRVWRVD��SHUR�SHUPLWLUuD�SURGXFLU�XQ�JDV
FRQ�SRGHU�FDORUuILFR�LQIHULRU�PHGLR�GHO�UDQJR�GH���±����0-�1P���6L�HO�DJHQWH
R[LGDQWH�IXHVH�DLUH��OD�RSHUDFLzQ�UHVXOWD�HFRQRPLFDPHQWH�DWUD\HQWH��DXQTXH
HVWR�VLJQLILFD�TXH�HO�QLWUzJHQR�FRQWHQLGR�HQ�HO�DLUH�GLOXLVFD�HO�JDV�SURGXFLGR�
OR�TXH�KDFH�TXH�WHQJD�XQ�SRGHU�FDORUuILFR�LQIHULRU�EDMR�GH�����±���0-�1P��
3DUD�REWHQHU�YDORUHV�DOWRV�GHO�SRGHU�FDORUuILFR� LQIHULRU��GHO�RUGHQ�GH����±��
0-�1P���HV�QHFHVDULR�UHDOL]DU�OD�RSHUDFLzQ�FRQ�YDSRU�

&���+�2�o &2���+� ©+� �������0-�NJ�PRO
HVWD� UHDFFLzQ� VLHQGR� HQGRWqUPLFD� \� UHTXLHUH� JUDQGHV� FDQWLGDGHV� GH� FDORU
SDUD� OOHJDU� D� WHPSHUDWXUDV� GH� ���� �&�� FDPELDQGR� GH� HVWD� PDQHUD� HO
HTXLOLEULR�GH�OD�UHDFFLzQ�D�OD�GHUHFKD��R�VHD�D�OD�IRUPDFLzQ�GH�&2�\�+��
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'H� DFXHUGR� D� XQ� HVWXGLR� UHDOL]DGR� GH� 6SDWK� H� 0DQQ� ������ ORV� PHMRUHV
UHVXOWDGRV�GH�JDVLILFDFLzQ�GH�ELRPDVD�HQ� WqUPLQRV�GH�FRPSRVLFLzQ� ILQDO� GHO
JDV�� VH� REWLHQHQ� D� WUDYqV� GHO� FDORU� GLUHFWR� XWLOL]]DQGR� R[uJHQR� \�R� FRQ
VLVWHPDV�GH�JDVLILFDFLzQ�D�FDORU�LQGLUHFWR�XWLOL]]DQGR�YDSRU��7DEOD�����

/D� VHOHFFLzQ� GHO� WLSR� GH� JDVLILFDFLzQ�� VH� UHDOL]DUj� GH� DFXHUGR� D� IDFWRUHV
HFRQzPLFRV� \� D� OD� FDOLGDG� GHVHDGD� GHO� JDV� � SURGXFLGR�� TXH� YDULDUj
REYLDPHQWH�VHJ�Q�VHD�OD�QHFHVLGDG�GH�DSOLFDFLzQ�
�������&jOFXOR�GH�OD�SURGXFFLzQ�GH�KLGUzJHQR�GH�EDUERMR
(O�GHVDUUROOR�GH�OD�WHFQRORJuD�UHODFLRQDGD�FRQ�OD�FRQYHUVLzQ�GH�ORV�GLIHUHQWHV
WLSRV� GH� ELRPDVD� D� EDMR� FRVWR� FRQ� PD\RUHV� HILFLHQFLDV� GH� FRQYHUVLzQ� HV
SRVLEOH�� &XDQGR� UHVLGXRV� ELRPjVLFRV� GH� EDMR� FRVWR� VRQ� XWLOL]DGRV� FRPR
FRPEXVWLEOH�� HO� FRVWR� GH� OD� HOHFWULFLGDG� SXHGH� VHU� \D� FRPSHWLWLYD� FRQ� ORV
FRPEXVWLEOHV� IzVLOHV�� SHUR� QXHYDV� RSFLRQHV� WHFQROzJLFDV� SURPHWHQWHV� SDUD
SURGXFLU�HOHFWULFLGDG�VH�GHEHQ�WHQHU�HQ�FXHQWD�VL�TXHUHPRV�RULHQWDUQRV�KDFLD

7D EOD��� ��& RPS RV LFLz Q�ILQ DO� GHO�JDV �V HJ �Q �W LSR �G H�R[ LGD QWH
& DOR U �,QG LUH FWR�YD SRU � & DOR U�GLUHF WR�DLUH� & DOR U �GLUH F WR�R [uJH QR �

+� �� � � �&2 �� �� � �&+ � � � � �&2 � �� �� � �1� � �� �
92& 
 � � �

/+9��0 -�1P � � �� � � �� � ����

���F RP SRQHQ WHV �YR Oj WL OHV � R UJjQ LF RV6RXUF H ��6SD WK �H�0 DQQ

6 LV WHPDV�G H�JDV LILFD FLzQ�&RPSRVLF LzQI LQD O�GH O�JDV���
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XQ�GHVDUUROOR�VRVWHQLEOH�UHDO��\�HVWR�SXHGH�VHU�SRVLEOH�VL�XWLOL]DPRV�UHVLGXRV
FRPR�HO�EDUERMR� � HQ� OD� SURGXFFLzQ�GH�KLGUzJHQR� SRU�PHGLR� GH� VLVWHPDV�GH
JDVLILFDFLzQ�D�FDORU�LQGLUHFWR��FRQ�YDSRU��R�FDORU�GLUHFWR��XWLOL]DQGR�R[uJHQR��
$� WUDYqV�GHOD�DQjOLVLV�HVWHTXLRPqWULFR�GH� ODV�UHDFFLRQHV�UHODFLRQDGDV�FRQ�HO
SURFHVR�WHUPRTXuPLFR��TXH�VH�SXHGHQ�UHVXPLU�HQ�OD�UHDFFLzQ�

&+���� 2���� �������+�2� �&2� �������+�
GRQGH� � &+���� 2���� UHSUHVHQWD� OD� IzUPXOD� JOREDO� DWULEXuGD� DO� EDUERMR�� GH
DFXHUGR� DO� DQjOLVLV� �OWLPR� �YHU� 7DEOD� ���� &DS�� ,9��� OD� FDQWLGDG� WHzULFD� GH
KLGUzJHQR� TXH�SXHGH� VHU� REWHQLGD� HV� GH� DSUR[LPDGDPHQWH� ���� NLORJUDPRV
SRU� WRQHODGD� GH� EDUERMR� �HQ� HO� FDVR� GHO� � EDJD]R�� OD� SURGXFFLzQ� HV� GH� ���
NLORV�GH�KLGUzJHQR��
(O� HVWDGR� DFWXDO� GH� OD� WHFQRORJuD� \� GH� ORV� SURFHVRV�� SHUPLWH� DOFDQ]DU� XQD
HILFLHQFLD�GH�FRQYHUVLzQ�GHO������HTXLYDOHQWH��DO�uQGLFH�HQWUH�OD�FDQWLGDG�UHDO
TXH�VH�REWLHQH�\�DTXHOOD� WHzULFD��� WRPDQGR�HQ�FXHQWD� ORV�GDWRV�GHO�,QVLWXWR
IRU�*DV�7HFKQRORJ\�\�OD�7H[DFR�������(VWR�TXLHUH�GHFLU�TXH��TXH�DFWXDOPHQWH
HV� SRVLEOH� REWHQHU� GH� XQD� WRQHODGD� GH� EDUERMR� DOUHGHGRU� GH� ��� NLORV� GH
KLGUzJHQR�
/D�FDQWLGDG�JOREDO�WHzULFD�GH�KLGUzJHQR��TXH�VH�SXHGH�SURGXFLU�HQ�HO�VHFWRU
D]XFDUHUR�SHUXDQR��HPSOHDQGR�HO� WRWDO�GH�EDUERMR�GLVSRQLEOH� UHFRPHQGDGR�
HQ�HO�VHQWLGR�TXH�VH�GHEH��GHMDU�HQ�HO�FDPSR�XQD�FLHUWD�FDQWLGDG�GHO�PLVPR
SDUD�PDQWHQHU�HO�HTXLOLEULR�GHO�VXHOR��([SHULHQFLDV�OOHYDGDV�D�FDER�HQ�&XED�\
$XVWUDOLD�� KDQ� GHPRVWUDGR� TXH� HV� SRVLEOH� XWLOL]DU� KDVWD� XQ� ���� GH� ORV
PLVPRV�VLQ�TXH�VH�SURGX]FD�XQD�DOWHUDFLzQ�GHO�FLFOR�GH�ORV�FDPSRV��SHUR�SDUD
HO� FDVR� SHUXDQR�� KHPRV� HVWLPDGR� XQ� XWLOL]R�Pj[LPR� GHO� ����� (O� ORJUR� GHO
XWLOL]R� GHO� ����� VH� DOFDQ]DUj� GH�PDQHUD� JUDGXDO�� LQLFLjQGRVH� FRQ� XQ� ���
VHJXLGR�GHO�����GHO�EDUERMR�GLVSRQLEOH�
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(QWRQFHV� OD� HVWLPD� GH� SURGXFFLzQ� GH� KLGUzJHQR� HQ� HVWRV� WUHV� IXWXURV
HVFHQDULRV�GH�GLVSRQLELOLGDG�GH�EDUERMR��PRVWUDGRV�HQ�OD�ILJXUD������SHUPLWHQ
DVL�PLVPR�FDOFXODU�OD�FDQWLGDG�HTXLYDOHQWH�GH�HQHUJuD�HOqFWULFD�TXH�SHUPLWLUuD
HO� XWLOL]R� GHO� EDUERMR�� 6H� KD� HVWDEOHFLGR� FRPR� DxR� GH� LQLFLR� HO� �����
HVWLPDQGR�TXH�OD�OLEHUDFLzQ�GHO�PHUFDGR�HQ�HO������\�OD�GLIXVLzQ�GH�QXHYDV
WHFQRORJuDV�DFHOHUDUDQ�ORV�WLHPSRV�GH�LQQRYDFLzQ�HQ�HO�VHFWRU�
(O� FRQWHQLGR� HQHUJqWLFR� GHO� KLGUzJHQR� KD� HVWDGR� FDOFXODGR� FRQVLGHUDQGR� VX
SRGHU�FDORUuILFR�LQIHULRU��������0-�1P���\�GHQVLGDG�GH������NJ�1P���SDUD�OR
FXDO���WRQHODGD�GH�KLGUzJHQR�HTXLYDOH�D������WHS�

)LJ������&DQWLGDG�WHzULFD�GH�KLGUzJHQR�\�HQHUJuD�HOqFWULFD�HTXLYDOHQWH
SURGXFLEOH�FRQ�EDUERMR
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��������� 8WLOL]R� GHO� KLGUzJHQR� SURGXFLGR� HQ� VLVWHPDV� GH� SLODV� GH
FRPEXVWLEOH
(O� VLVWHPD�GH�JDVLILFDFLzQ�SURSXHVWR�HV� VHJXLGR� GH�XQD� VHULH� GH�SDVRV�TXH
XWLOL]DQ�WHFQRORJuD�PDGXUD��PX\�VLPLODU�D�DTXHOOD�XWLOL]DGD�SDUD�OD�SURGXFFLzQ
GH�KLGUzJHQR�D�SDUWLU� GH�JDV�QDWXUDO�� (O�JDV�SURGXFLGR�HQ�HO� JDVLILFDGRU�KD
VLGR� OLPSLDGR� \� SXULILFDGR�� UHPRYLHQGR� ODV� SDUWuFXODV� \� FRQWDPLQDQWHV
QRFLYRV�SDUD�HO�VLVWHPD���(O�JDV�SXULILFDGR��SDVD�SRU�XQD�VHULH�GH�UHDFFLRQHV
FDWDOuWLFDV�� FX\R� REMHWLYR� HV� DMXVWDU� HO� uQGLFH� FDUERQ�KLGUzJHQR� DO� QLYHO
UHTXHULGR�GHO�SURGXFWR�GHVHDGR��(VWDV�UHDFFLRQHV�FRPLHQ]DQ�FRQ�HO�UHIRUPLQJ
GH�ORV�KLGURFDUEXURV��SULQFLSDOPHQWH�PHWDQR��HQ�&2�\�+� D�WUDYqV�GHO�YDSRU�
(O�UDGLR�R� uQGLFH�+��&2�HV�HQWRQFHV�DMXVWDGR�DO�QLYHO�GHVHDGR�HQ�XQ�UHDFWRU
OODPDGR�³ZDWHU�JDV�VKLIW´��GRQGH�HO�YDSRU�HV�DJUHJDGR�DO�SXQWR�GH�SURGXFLU
XQ�PRO�GH�KLGUzJHQR� SRU� FDGD�PRO�GH�&2��(O� JDV� �KLGUzJHQR��REWHQLGR� GHO
VKLIW�UHDFWRU�� LQJUHVD� HQ� XQD� XQLGDG� GH� ³SUHVVXUH� VZLQJ� DGVRUSWLRQ´ �36$�
GRQGH� WRGRV� ORV� FRPSRQHQWHV� D� H[FHSFLzQ� GHO� KLGUzJHQR� VRQ� DGVRUELGRV
IuVLFDPHQWH�\�VHSDUDGRV��(Q�HVWRV�VLVWHPDV�GH�36$�VH�SXHGH�UHFXSHUDU�KDVWD
XQ�����GHO�KLGUzJHQR� DOLPHQWDGR� FRQ�XQD�SXUH]D�GHO�RUGHQ�GHO��������(O
JDV� ULFR� GH� KLGUzJHQR�� VH� DOLPHQWD� OXHJR� D� XQ� VLVWHPD� GH� SLODV� GH
FRPEXVWLEOH�� /DV� SLODV� GH� FRPEXVWLEOH�� FRQYLHUWHQ� FRPEXVWLEOHV
KLGURFDUERQRVRV� HQ� HOHFWULFLGDG� FRQ� HILFLHQFLDV� PD\RUHV� D� OD� WHFQRORJuD
FRQYHQFLRQDO�JHQHUDQGR�HPLVLRQHV�H[WUHPDGDPHQWH�EDMDV�
/DV� SLODV�GH� FRPEXVWLEOH�� D� ODV� FXDOHV� OODPDUHPRV�GH� KR\� FRPR� ³IXHO� FHOO´�
SUHVHQWDQ� XQD� PD\RU� YHUVDWLOLGDG� GH� LQWHJUDFLzQ� IXWXUD� HQ� FRQYHUVLRQHV
HQHUJqWLFDV� GH� ELRPDVD�� VHJ�Q� VHD� HO� WLSR� GH� HOHFWUROLWR� �FRPSRQHQWH
IXQGDPHQWDO�GH�ODV�IXHO�FHOO��XWLOL]DGR��TXH�ELHQ�SXHGHQ�VHU�VzOLGRV�R�OuTXLGRV�
GH�DFXHUGR�D�ODV�FRQGLFLRQHV�GH�KXPHGDG�\��WHPSHUDWXUD��YHU�WDEOD�����



���
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(Q� OD� WDEOD� ��� YHPRV� TXH� H[LVWHQ� GLIHUHQWHV� WLSRV� GH� IXHO� FHOO� TXH� VH
GLIHUHQFLDQ�SRU�HO� HOHFWUROLWR�TXH�XWLOL]DQ��GH�DFXHUGR�D� OD� WHPSHUDWXUD�D� OD
TXH�GHEHQ�IXQFLRQDU�������'H�PDQHUD�JHQHUDO��ODV�IXHO�FHOO�VH�GLYLGHQ�HQ�SLODV
TXH�WUDEDMDQ�D�EDMDV�WHPSHUDWXUDV�����±�����&��FRPR�ODV�$)&��DONDOLQDV�IXHO
FHOO���3(0)&��SURWRQ�H[FKDQJH�IXHO�FHOO��\�3$)&��SKRVSKRULF�DFLG�IXHO�FHOO� ��\
DTXHOODV�TXH�WUDEDMDQ�D�DOWDV�WHPSHUDWXUDV������±������&��FRPR� ODV�0&)&
�PROWHQ�FDUERQDWH�IXHO�FHOO��\�62)&��VROLG�R[LGH�IXHO�FHOO��
/DV� IXHO� FHOO� KDQ� GHPRVWUDGR� VX� SRWHQFLDO� GH� JHQHUDU� HQHUJuD� HOqFWULFD� FRQ
HILFLHQFLDV�GHO�RUGHQ�GH�ORV����D�����VHJ�Q�VHD�HO�WLSR�GH�SLOD��FRQ�HPLVLRQHV
FDVL� QXODV�� FLFOR� GH� YLGD� PD\RU� \� UHGXFLGD� QHFHVLGDG� GH� PDQWHQLPLHQWR
GHELGR�D�OD�IDOWD�GH�FRPSRQHQWHV�PzYLOHV�
(O�DQjOLVLV� GH� ODV� IXHO� FHOO�� SHUPLWH�TXH� VH�KD\D� VHOHFFLRQDGR� HO� WLSR�0&)&�
GHELGR�D�ODV�VLJXLHQWHV�FDUDFWHUuVWLFDV�

x XWLOL]R� GH� KLGUzJHQR� \� GHO� PRQz[LGR� GH� FDUERQR�� PD\RUHV
FRPSRQHQWHV�GHO�JDV�SURGXFLGR�HQ�OD�FjPDUD�GH�JDVLILFDFLzQ�

x UHIRUPLQJ�GH�ORV�KLGURFDUEXURV�D�Q�SUHVHQWHV�
x XWLOL]R�GHO�JDV�UHVLGXDO�GHO�jQRGR�FRPR�FRPEXVWLEOH�HQ� OD�FjPDUD�GH

FRPEXVWLzQ�
x XWLOL]R�� FRPR� JDV� SDUD� HO� FjWRGR�� GHO� JDV� VDOLHQWH� GH� OD� FjPDUD� GH

FRPEXVWLzQ��ULFR�HQ�&2���
x SURGXFFLzQ� GH� FDORU� D� DOWD� WHPSHUDWXUD�� TXH� FRQWULEX\H� D� JHQHUDU

YDSRU�QHFHVDULR�SDUD�OD�FjPDUD�GH�JDVLILFDFLzQ�\�HO�LQJHQLR�D]XFDUHUR�
VLHQGR�SRVLEOH�VX�XWLOL]R�HQ�WXUELQDV�GH�FLFOR�D�YDSRU�

/D�JHQHUDFLzQ�FRQYHQFLRQDO�GH�HQHUJuD�� FRQYLHUWH� OD� HQHUJuD� TXuPLFD�GH� ORV
FRPEXVWLEOHV� HQ� HQHUJuD� WqUPLFD� SRU� FRPEXVWLzQ�� HVWD� HQHUJuD� WqUPLFD� HV
WUDQVIHULGD�D�XQ�IOXuGR�GH�WUDEDMR�TXH�FRQ� OD�D\XGD�GH�PjTXLQDV�HVSHFLDOHV
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VH� FRQYLHUWH� HQ� HQHUJuD� PHFjQLFD�� )LQDOPHQWH�� XQ� JHQHUDGRU� FRQYLHUWH� OD
HQHUJuD�PHFjQLFD�HQ�HQHUJuD�HOqFWULFD�
3RU� HO� FRQWUDULR� HQ� ODV� SLODV� GH� FRPEXVWLEOH�� OD� HQHUJLD� TXuPLFD� GHO
FRPEXVWLEOH�HV�FRQYHUWLGD�GLUHFWDPHQWH�HQ�HQHUJuD�HOqFWULFD�\�WqUPLFD��<�HV
GHELGR�D�HVD�DOWD�HILFLHQFLD��TXH�ODV�SLODV�GH�FRPEXVWLEOH�D�OD�UHGXFFLzQ�GH�ODV
HPLVLRQHV� GH� GLz[LGR� GH� FDUERQR�� 6LQ� HPEDUJR� PLHQWUDV� ODV� SLODV� GH
FRPEXVWLEOH� VLJDQ� VLHQGR�DOLPHQWDGDV�SRU� FRPEXVWLEOHV� IzVLOHV� FRPR�HO� JDV
QDWXUDO��QR�ORJUDUHPRV�HYLWDU�ODV�HPLVLRQHV�
([LVWHQ� DILUPDFLRQHV� TXH� VRVWLHQHQ� TXH� HO� KLGUzJHQR� SURGXFLGR� SRU
HOHFWUzOLVLV�VRODU� SHUPLWLUj� TXH� VH� GLVSRQJD� HQ� VXILFLHQWHV� FDQWLGDGHV� �����
$XQTXH� HVWD� YLVLzQ� SDUHFH� SRFR� RSWLPLVWD� VL� WHQHPRV� HQ� FRQVLGHUDFLzQ� OD
SRFD� SDUWLFLSDFLzQ� GH� ORV� VLVWHPDV� IRWRYROWDLFRV� HQ� ORV� VLVWHPDV� HOHFWULFRV�
D�Q� FRQ� OD� SDUWLFLSDFLzQ� GH� OD� HQHUJuD� HzOLFD�� D� OD� FXDO� VH� OH� DWULEX\H� XQD
SDUWLFLSDFLzQ� IXWXUD�GHO����D�����GHO�PHUFDGR� ������ QR�EDVWDUjQ�D� VHU� ODV
�QLFDV� IXHQWHV�UHQRYDEOHV�SDUD�JHQHUDU�KLGUzJHQR��6HUj�QHFHVDULR� HQWRQFHV
OD�LQWHJUDFLzQ�GH�RWUR�UHFXUVR�PjV�HFRQzPLFR��FRPR�HV�HO�XWLOL]R�GH�ELRPDVD
\�ELRJDV�
���������(VTXHPD�IXQGDPHQWDO�GH�OD�SODQWD�GH�SURGXFFLzQ�GH�HQHUJuD
HOqFWULFD�D�SDUWLU�GHO�EDUERMR
(O�HVTXHPD�GH�OD�SODQWD�GH�JDVLILFDFLzQ�IXHO�FHOO��UHDOL]DGR�GH�%RFFL�������VH
SXHGH� UHSUHVHQWDU� HQ� XQ� HVTXHPD� JHQHUDO� EjVLFR� �)LJ�� ����� HQ� GRQGH� HO
EDUERMR� YLHQH� FRQYHUWLGR� HQ� HQHUJuD� HOqFWULFD� D� WUDYqV� GH� OD� WHFQRORJuD
JDVLILFDFLzQ�IXHO�FHOO��D�WUDYqV�GH�ORV�VLJXLHQWHV�SDVRV�IXQGDPHQWDOHV�

x 6HFDGR�GH�OD�ELRPDVD��FRQVLGHUDQGR�TXH�HO�FRQWHQLGR�GH�KXPHGDG
GH�ORV�UHVLGXRV�GH�OD�FDxD�GH�D]�FDU�VRQ�GHO�RUGHQ�GH�ORV����D�����
VH�UHWLHQH�QHFHVDULR�TXH�UHFXSHUDQGR�HO�FDORU�GH�YDSRU�GH�OD�VDOLGD�GH
OD� WXUELQD�� VH� SXHGD� HYLWDU� OD� RSHUDFLzQ� GH� VHFDGR�� (VWR� GHULYD� GHO
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KHFKR�TXH��HO�YDSRU�GH�VDOLGD�GH�OD��OWLPD�IDVH�GH�OD�WXUELQD�WLHQH�XQD
WHPSHUDWXUD� PD\RU� D� ORV� ���� �&� \� SRU� OR� WDQWR� SXHGH� FDOHQWDU� OD
ELRPDVD� KDVWD� XQD� WHQPSHUDWXUD� GH� VHFDGR� zSWLPD�� HYLWDQGR� XQ
PD\RU� UHTXHULPLHQWR� GH� FDORU� GHO� SURFHVR� GH� FRPEXVWLzQ�� 'H� HVWD
PDQHUD��HO�FRQWHQLGR�GH�KXPHGDG�GH� OD�ELRPDVD�SXHGH�VHU�XWLOL]DGR
SRU� ODV� UHDFFLRQHV� GH� JDVLILFDFLzQ�� $GHPjV�� OD� GLOXFLzQ� GHO� JDV� HV
QHFHVDULD� FRQVLGHUDQGR� TXH� OD� IXHO� FHOO� QHFHVLWDQ� GH� JDV� GLOXuGR�� /D
DSOLFDFLzQ� GH� HVWH� PqWRGR�� SHUPLWLUuD� DKRUUDU� HQ� FRVWRV� \� VDOYDU� HO
����GHO�SRGHU�FDORUuILFR�GHO�FRPEXVWLEOH�

x *DVLILFDFLzQ�D�FDORU�LQGLUHFWR �HVWH�VLVWHPD�SHUPLWH�REWHQHU�XQ�JDV
FRQ� PHQRV� FRQWHQLGR� GH� DOTXLWUjQ�� SHUR� FRQ� XQ� HOHYDGR� SRGHU
FDORUuILFR�GH�PDQHUD�TXH�VH�FUHD�XQD�LQGHSHQGHQFLD�GH�OD�FDOLGDG�GHO
JDV�SURGXFLGR�\�HO�FRQWHQLGR�GH�KXPHGDG�GHO�EDUERMR��/D�GLYLVLzQ�GH
ORV�SDVRV�GHO�SURFHVR�HQ��JDVLILFDFLzQ�\�FRPEXVWLzQ��SHUPLWH�DGHPjV
REWHQHU�XQ�JDV�ULFR�GH�KLGUzJHQR�\�VLQ�QLWUzJHQR��\D�XWLOL]DEOH�HQ�HO
jQRGR�GH� OD�0&)&�\�XQ�JDV�ULFR�GH�&2� D�XWLOL]DU�HQ�HO�FjWRGR�GH� OD
IXHO�FHOO�

x &OHDQ�XS �� HO� JDV� SURGXFLGR� HQ� OD� FjPDUD� GH� JDVLILFDFLzQ� \
FRPEXVWLzQ�� VXIUH� VX� SULPHUD� OLPSLH]D� HQ� OD� FjPDUD� GHO� FLFOzQ�� /RV
FLFORQHV� SHUPLWHQ� GH� VHSDUDU� UjSLGDPHQWH�� HO� PDWHULDO� LQHUWH� \� ODV
SDUWHV��QR�UHDFFLRQDGDV�HQ�HO�JDVLILFDGRU�SRU�DFFLzQ�FHQWUuIXJD��(O�JDV
FRQWLQXD�KDFLD�HO�WDU�FUDFNHU��UHDFWRU�GRQGH�YLHQHQ�GHVFRPSXHVWRV�\
HOLPLQDGRV� ORV� KLGURFDUEXURV� SHVDQWHV� GH� OD� FRUULHQWH� JDVHRVD�� (VWH
VLVWHPD� GH� FRQGLFLRQDPLHQWR� GH� JDV� FDOLHQWH� YLHQH� XWLOL]DGR� SDUD
JDUDQWL]DU�TXH�HO�JDV�TXH�VHUj�XWLOL]DGR�HQ�HO�jQRGR�GH� OD�0&)&�VHD
FDUHQWH� GH� DOTXLWUjQ�� HVWH� VLVWHPD� DO� FRQWUDULR� GHO� VFUXEEHU� TXH
HOLPLQD�HO�DOTXLWUjQ�FRQGHQVDQGROR�HQ��DJXD��OR�VHSDUD�HQ�JDVHV��+� \
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&2�� XWLOL]DEOHV� SRU� HO� jQRGR� GH� OD� 0&)&�� (O� JDV� TXH� VDOH� GHO� WDU
FUDFNHU�� OR� KDFH� D� XQD� WHPSHUDWXUD� GH� ���� �&�� OXHJR� HV� ILOWUDGR� D
WUDYqV� GH� ILOWURV� FHUjPLFRV�� DQWHV� GH� VHU� XWLOL]DGR� SRU� OD� IXHO� FHOO
�jQRGR��

x )XHO� FHOO�� HO� JDV� OLPSLR� \� ILOWUDGR� YLHQH� DOLPHQWDGR� D� OD� 0&)&� �DO
FjWRGR���TXH�SHUPLWHQ�XWLOL]DU�HO�JDV�D�DOWD�WHPSHUDWXUD��ULFR�HQ�&2��
TXH� KD� VDOLGR� GH� ORV� ILOWURV� FHUjPLFRV� \� TXH� D� WUDYqV� GH� XQD
WUDQVIRUPDFLzQ�HOHFWURTXuPLFD�VH�REWLHQH�HQHUJuD�HOqFWULFD��(O�JDV�GH
�VDOLGD�GHO�jQRGR�WHQHLQGR�D�Q�LPSRUWDQWHV�FDQWLGDGHV�GH�VXVWDQFLDV
SRU� R[LGDU�� VH� FRQVWLWX\H� FRPR� HO� FRPEXVWLEOH� QHFHVDULR� SDUD� OD
FjPDUD�GH�FRPEXVWLzQ��6H�JHQHUD�DVu�XQ�FLFOR�TXH�SHUPLWH�GH�DOFDQ]DU
HILFLHQFLDV�GH�FRQYHUVLzQ�GH�OD�ELRPDVD�VXSHULRU�DO�����

)LJ������(VTXHPD�EjVLFR�GH�SURGXFFLzQ�GH�KLGUzJHQR�GH�EDUERMR
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/RV�GDWRV�HVWDEOHFLGRV�HQ�OD�ILJXUD�����KDFHQ�UHIHUHQFLD�D�OD�FDQWLGDG�WHzULFD
GH�HQHUJuD�HOqFWULFD�TXH�HV�SRVLEOH�REWHQHU�FRQ�HO�XWLOL]R�WRWDO�GHO�KLGUzJHQR
SURGXFLGR� \� HILFLHQFLDV� GH� ���� GH� ODV� 0&)&�� 'H� HVWR� VH� GHFXFH�� TXH� HO
LQGLFDGRU� GH� FRQYHUVLzQ� EDUERMR�HQHUJuD� HOqFWULFD� HV� TXH� SRU� FDGD� 0W� GH
EDUERMR�VH�REWLHQH�����*:K��YDORU�TXH�YDUuD�FRQ�ORV�FjOFXORV�HIHFWXDGRV�SRU
%RFFL������TXH�HVWDEOHFHQ�XQD�UHODFLzQ�GH�����*:K�SRU�FDGD�0W�GH�EDUERMR�
HVWR� GHELGR� D� TXH� FRQVLGHUD� HO� XWLOL]R� GH� &2� \� OD� UHFXSHUDFLzQ� GH� FDORU� \
YDSRU�� (Q� FRODERUDFLzQ� FRQ� HO�'LSDUWLPHQWR� GL� ,QJHJQHULD� $PELHQWDOH� GH� OD
8QLYHUVLWj�GHJOL�6WXGL�GL�*HQRYD��HQ�OD�SHUVRQD�GH�OD�,QJ��%DUEDUD�%RVVLR�\�VX
JUXSR� GH� LQYHVWLJDFLzQ� ������ KDQ� XWLOL]DGR� ORV� GDWRV� LQLFDOHV� GH� HVWD
LQYHVWLJDFLzQ�HQ�3HU���HQ�XQ�0RGHOR�GH�6LPXODFLzQ�GH�0&)&��$63(1�3/86�
UHDOL]DGR� SRU� OD� 8QLYHUVLGDG� GH� *qQRYD� \� $QVDOGR� )XHO� &HOOV�� KDQ
GHWHUPLQDGR� TXH� XWLOL]DQGR� HO� ���� GHO� KLGUzJHQR� REWHQLGR� GHO� SURFHVR� GH
JDVLILFDFLzQ� FRQ� XQ� UHQGLPLHQWR� GH� OD� IXHO� FHOO� GHO� ����� HO� uQGLFH� GH
FRQYHUVLzQ�HV�GH������*:K�SRU�FDGD�0W�GH�EDUERMR�
(V� QHFHVDULR� WHQHU� SUHVHQWH� TXH� HVWH� UHVXOWDGR� HV� FRQ� XWLOL]R� GHO� ���� GHO
KLGUzJHQR�� HO� JUXSR� GH�*qQRYD� KD� KLSRWL]DGR� TXH� HO� UHVWR� GHO� FRPEXVWLEOH
������VHD�XWLOL]DGR�FRQ�WHFQRORJuD�WUDGLFLRQDO�GH�SURGXFFLzQ�GH�HQHUJuD��D�ILQ
GH� SURGXFLU� HQHUJuD� HOqFWULFD� DGLFLRQDO�� (Q� HO� FRUWR�PHGLDQR� SOD]R� SDUD
DTXHOORV� SDuVHV� HQ� YuDV� GH� GHVDUUROOR� ORV� VLVWHPDV� GH� JDVLILFDFLzQ�IXHO� FHOO
DSURYHFKDQGR�HO�KLGUzJHQR�TXH�SXHGH�VHU�REWHQLGR�GH�OD�ELRPDVD�D�WUDYqV�GH
XQ��SURFHVVR�WHUPRTXuPLFR��UHSUHVHQWDQ�XQD�EXHQD�RSRUWXQLGDG�HQ�OD� OXFKD
FRQWUD�HO�FDOHQWDPLHQWR�JOREDO��GDGR�TXH�HV�PuQLPD�OD�HPLVLzQ�TXH�JHQHUDQ�
$GHPjV�GH�FUHDU�QXHYDV�RSRUWXQLGDGHV�GH�WUDEDMR��PD\RU�YDORU�DJUHJDGR�D
ODV�DFWLYLGDGHV�UXUDOHV��SHUR�VREUHWRGR�JHQHUDQGR�GHVDUUROOR�VRVWHQLELOH�
�������3URSXHVWD�HQHUJqWLFD�SDUD�OD�(PSUHVD�&DVD�*UDQGH�HQ�3HU�
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(O� GHVDUUROOR� GH� OD� LQYHVWLJDFLzQ� UHDOL]DGD� HQ� FDPSRV� GH� OD� (PSUHVD
$]XFDUHUD� &DVD� *UDQGH�� XELFDGD� DO� QRUWH� GHO� SDuV�� KD� SHUPLWLGR� HQ� FLHUWD
PDQHUD�SRGHU�DFFHGHU�D�XQD�GHVFULSFLzQ�FXDQWLWDWLYD�GH�OD�SODQWD��FRQ�GDWRV
UHIHULGRV� D� ������'H� ORV�GDWRV� REWHQLGRV�� YHPRV� TXH� HO� UHFXUVR� HQHUJqWLFR
SULPDULR� XWLOL]DGR� FRPR� FRPEXVWLEOH� SDUD� ODV� FDOGHUDV� VRQ� EDJD]R� \
FRPEXVWLEOH�IzVLO��(VWRV�UHFXUVRV�VRQ�XWLOL]DGRV�SDUD�OD�JHQHUDFLzQ�GH�YDSRU�
TXH� HV� SURGXFLGR� HQ� ORV� FDOGHURV�� VLHQGR� XWLOL]DGR� HQ� SDUWH� SDUD� ODV
H[LJHQFLDV� GH� OD� SODQWD� \� HQ� SDUWH� SDUD� OD� SURGXFFLzQ� GH� HQHUJuD� HOqFWULFD
QHFHVDULD� SDUD� HO� LQJHQLR� �)LJ�� ����� /D� ILJXUD� PXHVWUD� TXH� HO� XWLOL]]R� GHO
FRPEXVWLEOH�IzVLO�HV�LQGLVSHQVDEOH�SDUD�HO�HQFHQGLGR�GH�ORV�FDOGHURV�\�YLHQH
SRU�OR�WDQWR�XWLOL]DGR

)LJ������)OXMR�FXDQWLWDWLYR�GH�OD�SODQWD�&DVD�*UDQGH
FRQ�HO�EDJD]R�SURGXFHQ�HO�YDSRU�QHFHVDULR�GH�OD�SODQWD��(O�YDSRU�SURGXFLGR�
DOUHGHGRU�GH�������NWHS��HV�XWLOL]DGR�FRPR�FDORU�GH�SURFHVR�HQ�OD�HWDSD�GHO
WUDSLFKH� ���� NWHS��� HQYLDQGR� HO� UHVWR� D� ODV� WXUELQDV� SDUD� OD� SURGXFFLzQ� GH
HOHFWULFLGDG�� TXH� OXHJR� VHUj� UH�XWLOL]DGD� HQ� OD� PROLHQGD� \� UHILQDFLzQ� GHO
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D]�FDU�� 3HUR� OD� HQHUJuD� HOqFWULFD� JHQHUDGD� QR� EDVWD� D� VDWLVIDFHU� OD� WRWDO
QHFHVLGDG� GH� HQHUJuD� GHO� LQJHQLR�� GHELGR� HQ� JUDQ� SDUWH� D� ODV� SqUGLGDV� GH
WUDQVIRUPDFLzQ� \� GLVWULEXFLzQ�� OR� TXH� REOLJD� D� DGTXLULU� HQHUJuD� HOqFWULFD� GHO
VHUYLFLR� LQWHUFRQHFWDGR� FHQWUR�QRUWH� �6,&1��� (O� IOXMR� KDFH� QRWDU� TXH� OD
HILFLHQFLD� GH� OD� SODQWD� GH� WUDQVIRUPDFLzQ� GHO� EDJD]R� HQ� HQHUJuD� WqUPLFD� HV
GHO� ����� PLHQWUDV� TXH� ORV� GDWRV� GH� HILFLHQFLD� HQ� %UDVLO� DOFDQ]D� HO� ���
XWLOL]DQGR�HO�PLVPR�WLSR�GH�PDWHULD�SULPD�
/RV�GDWRV�REWHQLGRV�GHO�IOXMR�GH�OD�SODQWD�GH�&DVD�*UDQGH��VLUYLHURQ�GH�EDVH
SDUD��HO�GHVDUUROOR�GH�OD�WHVLV�GH�WLWXODFLzQ�SURIHVLRQDO�GH�(��%RFFL�������TXLqQ
HVER]z�HO�GLPHQVLRQDPLHQWR�PjV�GHWDOODGR�GH�OD�SODQWD��GHO�FXDO�WRPDPRV�HQ
HVWH� FDSuWXOR� ORV� GDWRV� PjV� UHOHYDQWHV� D� ILQHV� GHPRVWUDWLYRV�� 'HO� IOXMR
DQWHULRU� �)LJ�� ���� VH� SXHGH� REWHQHU� OD� FDQWLGDG� GH� ELRPDVD�� YDSRU� \
HOHFWULFLGDG�QHFHVDULD�SDUD�OD�SODQWD��TXH�VH�HVWLPz�HQ�XQ�SURPHGLR�GH�����
W�K�GH�EDUERMR�\�SDUD�OR�FXDO�HO�VLVWHPD�SURSXHVWR�GHEHUj�SURGXFLU����W�K�GH
YDSRU�\����0:�GH�HQHUJuD�HOqFWULFD�SDUD�SRGHU�VDWLVIDFFHU�ODV�H[LJHQFLDV��(O
UHQGLPLHQWR�FRJHQHUDWLYR�GHO�LQJHQLR�HV�GH�������\�OD�HILFLHQFLD�HOqFWULFD�GHO
RUGHQ�GHO��������OR�FXDO�HV�QRUPDO�VL�VH�SLHQVD�TXH�FDVL�VLHPSUH�HVWRV�WLSRV
GH�SODQWDV�KDQ�VLGR�GLVHxDGRV�SDUD�REWHQHU�HQHUJuD�HOqFWULFD�GHO�DGLFLRQDO�GH
YDSRU��PRWLYR�SRU�HO�FXDO�OD�FRQYHUVLzQ�GHO�FRPEXVWLEOH�DOLPHQWDGR�HQ�YDSRU
HV�GH�������\�GHO�YDSRU�D�HQHUJuD�HOqFWULFD�GH��������+R\�HQ�GuD�ODV�QXHYDV
SODQWDV� JHQHUDQ� H[FHGHQWHV� GH� HOHFWULFLGDG� TXH� YLHQH� LQWHJUDGD� D� OD� UHG
QDFLRQDO�� DXQTXH� VL� WDOHV�H[FHGHQWHV� VRQ� VLHPSUH�PHQRUHV� D� OR� TXH� SRGUuD
REWHQHUVH�JDVLILFDQGR� OD�ELRPDVD�FDxHUD�HQ�QXHYRV�VLVWHPDV�GH�JHQHUDFLzQ
FRPR� ODV� SLODV� D� FRPEXVWLEOH� �IXHO� FHOO��� /RV� GDWRV� GHO� IOXMR� GH� HQHUJuD� GH
&DVD�*UDQGH�PRVWUDGRV�HQ� OD� ILJXUD����� MXQWR�D� ORV�GDWRV�PRVWUDGRV�HQ� OD
WDEOD� ���� VH� KDQ� REWHQLGR� ORV� GDWRV� GH�Pj[LPD� SDUD� HO� VLVWHPD� SURSXHVWR
�JDVLILFDFLzQ�IXHO�FHOO���SRU�HMHPSOR��HQ�HO�FDVR�GH�ORV�FRPEXVWLEOHV�IzVLOHV��HO
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YDORU� GH� �����NWHS� KD� HVWDGR� REWHQLGR� GH� OD� VLJXLHQWH� PDQHUD�� ORV� ����
PLOORQHV� GH� JDORQHV� GH� EXQNHU� XWLOL]DGRV� FRUUHVSRQGHQ� D� �����PLOORQHV� GH
OLWURV�TXH�PXOWLSOLFDGRV�SRU�OD�GHQVLGDG�PHGLD�GHO�FRPEXVWLEOH��������NJ�O��
FRUUHVSRQGHQ�D�������PLOORQHV�GH�NJ��FRQVLGHUDQGR�XQ�3&,�PHGLR�GH������
NFDO�NJ�VH�REWLHQH�XQ�FRQWHQLGR�HQHUJqWLFR�GH�������NWHS�

'HO�HVTXHPD�JHQHUDO�HODERUDGR�HQ�HO�SXQWR����������)LJ�������VH�SDVD�D�XQ
GLVHxR� PjV� DQDOuWLFR�� GH� GRQGH� SDUWH� HO� EDUERMR� FRQ� XQ� FRQWHQLGR� GH

7DEOD�����'DWRV�HQHUJqWLFRV�GH�OD�SODQWD��GH�&DVD�*UDQGH��3HU��3URGXFFLzQ���&RQVXPR 9DORU'LHVHO��WUDQVSRUWH���JDORQHV� �������%XQNHU��JDORQHV� ����������*DVROLQD��JDORQHV� ������3URGXFFLzQ�(QHUJuD�HOqFWULFD��0:K� ������&RQVXPR�LQGXVWULDO ����������&RQVXPR�DJUuFROD ���������&RQVXPR�SRU�VHUYLFLRV ����������3qUGLGDV�HQ�OD�UHG ���������3URGXFFLzQ�GH�EDJD]R��WRQHODGDV� �����������8VR�HQ�FDOGHURV��WRQHODGDV� �����������%DJD]R�YHQGLGR��WRQHODGDV� ����������3URGXFFLzQ�GH�YDSRU������&�����EDU��HQ�0FDO ����������FDOGHUR��EXQNHU���W�K�GH�YDSRU�D����DWP� ��������FDOGHUR��EDJD]R���W�K�GH�YDSRU�D����DWP� �������FDOGHURV QRQ�IXQFLRQDQ3RWHQFLD�WRWDO�GH�WUXUELQDV��0:� �������WXUELQD��0:� ������WXUELQDV��0:� ������WXUELQD��0:� ���
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KXPHGDG�PHGLD�GHO�����\�XQ�SRGHU�FDORUuILFR�PHGLR�GH����0-�NJ�REWHQLHQGR
GH� HVWD�PDQHUD� XQD� FDQWLGDG� GH� ELRPDVD� VHFD� GHO� RUGHQ� GH� ��� W�K� \� XQD
FDQWLGDG�HTXLYDOHQWH�GH�HQHUJuD�DOLPHQWDGD�GH�����0:��/RV�VHFDGRUHV�GH�OD
ELRPDVD� RSHUDUDQ� D� WHPSHUDWXUDV� GH� ���&� \� OD� FjPDUD� GH� JDVLILFDFLzQ� D
����&� FRQ� SUHVLzQ� DWPRVIqULFD�� /D� ELRPDVD� UjSLGDPHQWH� SLUROLVDGD�� VH
JDVLILFDUj� SDUFLDOPHQWH� FRQ� HO� YDSRU� H[WUDuGR� GHO� VHJXQGR� HVWDGR� GH� OD
WXUELQD�GH�YDSRU�\�FDOHQWDGR�D�����&�
(O�FDORU�QHFHVDULR�SDUD�HO�SURFHVR�GH�JDVLILFDFLzQ�VH�SURGXFH�HQ�OD�FjPDUD�GH
FRPEXVWLzQ��(O�DOTXLWUjQ�QR�UHDFWDQWH�MXQDWR�DO�DPWHULDO�GHO�OHFKR��VH�VHSDUD
GHO�JDV�SURGXFLGR�HQ�HO�SULPHU�FLFOzQ��FD\HQGR�SRU�JUDYHGDG�HQ�OD�FjPDUD�GH
FRPEXVWLzQ�� /XHJR� GHO� SDVR� SRU� HO� FLFOzQ�� HO� JDV� SURGXFLGR� D� WUDYqV� GHO
VHJXQGR� FDOHQWDGRU�� HOHYD� OD� WHPSHUDWXUD� GHO� YDSRU� GH� IOXLGL]DFLzQ� KDVWD
����&�\� HQWUD� HQ�HO� WUDFN� FUDFNHU�� (O�PDWHULDO� GHO� OHFKR� GHO� JDVLILFDGRU�� VH
FRPSRUWD�FRPR�XQ�FDWDOL]DGRU��VHSDUDQGR�ORV�KLGURFDUEXURV�TXH�FRPSRQHQ�HO
DOTXLWUjQ��(O�JDV�VDOLHQWH�GHO�WDU�FUDFNHU��DQWHV�GH�VHU�LQWHJUDGR�DO�jQRGR�GH
OD� 0&)&� HV� OLPSLDGR� FRQ� HO� SULPHU� ILOWUR� FHUjPLFR� \� FRPSULPLGR� SDUD
HTXLOLEUDU�OD�SqUGLGD�GH�SUHVLzQ�GHO�VLVWHPD��(Q�HO�jQRGR�GH�OD�0&)&�HO����
GHO�JDV�HV�R[LGDGR�HQ�OD�UHDFFLzQ�HOFWURTXuPLFD�GHO�jQRGR��(O�FDORU�JHQHUDGR
SRU�OD�UHDFFLzQ�GH�ODV�0&)&�\�GH� OD� LUUHYHUVLELOLGDG�GHO�SURFHVR��SURYRFD�XQ
DXPHQWR�GH�OD�WHPSHUDWXUD�GHO�JDV�GH�����D�����&�
'HQWUR�GHO�PHFDQLVPR�GH�OD�0&)&��HO�JDV�VDOLHQWH�GHO�jQRGR�GH�OD�SLOD��SDVD
MXQWR� FRQ� XQD� FDQWLGDG� GH� DLUH� D� OD� FjPDUD� GH� FRPEXVWLzQ� TXH� WUDEDMD� D
����&�� HQ� GRQGH� OD� SDUWH� QR� R[LGDGD� VH� TXHPD� MXQWR� DO� DOTXLWUjQ� QR
UHDFFLRQDGR� �TXH� SURYLHQH� GH� OD� FjPDUD� GH� JDVLILFDFLzQ�� SDUD� FDOHQWDU� HO
OHFKR�IOXuGR��(O�JDV�TXH�VDOH�GH�OD�FjPDUD�GH�FRPEXVWLzQ��VH�VHSDUD�GHO



���



���

PDWHULDO�GHO� OHFKR�D� WUDYqV�GHO�VHJXQGR� FLFOzQ��(O� FDORU�GHO�JDV�VDOLHQWH�GHO
FLFOzQ�VH�XWLOL]D�SDUD�FDOHQWDU�HO�DLUH�GH�FRPEXVWLzQ�D�����&�HQ�HO�VHJXQGR
FDOHQWDGRU� SDUD� JHQHUDU� HO� YDSRU� D� ����&� GH� WHPSHUDWXUD� UHTXHULGR� HQ� OD
WXUELQD�GH�YDSRU�D�DOWD�SUHVLzQ��DVL�FRPR�SDUD�FDOHQWDU�HO�YDSRU�D�����&�HQ
HO�VHJXQGR�HVWDGR�GH�OD�WXUELQD��3RU�OR�WDQWR��HO�JDV�TXH�VH�KD�HQIULDGR�KDVWD
����&� VH� OLPSLD� HQ� HO� VHJXQGR� ILOWUR� FHUjPLFR� \� VH� FRPSULPH� QXHYDPHQWH
DQWHV� GH� VHU� LQJUHVDGR� HQ� HO� FjWRGR� GH� OD� 0&)&� �VH� GHEH� OOHYDU� D� XQD
WHPSHUDWXUD�GH�����&��
���������9HQWDMDV�\�GHVYHQWDMDV�GHO�VLVWHPD�SURSXHVWR
'HQWUR�GH�ODV�SULQFLSDOHV�YHQWDMDV�WqFQLFDV�\�HFRQzPLFDV��VH�WLHQH�

x SURGXFFLzQ� GH� HOHFWULFLGDG� DGLFLRQDO� TXH� VH� SXHGH� YHQGHU� D� OD� UHG
QDFLRQDO�

x VDWLVIDFHU�OD�QHFHVLGDG�HQHUJqWLFD�GHO�LQJHQLR�D]XFDUHUR�
x GLVPLQXFLzQ� GH� OD� FRQWDPLQDFLzQ� H� DKRUUR� IXWXUR� HQ� ORV� FRVWRV� GH

WUDWDPLHQWR�GH�UHVLGXRV�
x XWLOL]R� GH� XQ� UHVLGXR� GH� OD� FDxD� GH� D]�FDU� FRQ� EXHQDV� SURSLHGDGHV

HQHUJqWLFDV�
x UHGXFFLzQ�GH�OD�GHSHQGHQFLD�GH�ORV�FRPEXVWLEOHV�IzVLOHV�
x SRVLELOLGDG�GH�GLYHUVLILFDFLzQ�GH�OD�HPSUHVD�D]XFDUHUD�
x JHQHUDFLzQ�GH�PD\RUHV�SXHVWRV�GH�WUDEDMR�
x PHMRUDV�HQ�OD�FDOLGDG�GH�YLGD�GH�ODV�SHUVRQDV�GH�OD�UHJLzQ�
x SRVLFLRQDPLHQWR�GHO�KLGUzJHQR�FRPR�YHFWRU�HQHUJqWLFR�
x PD\RU� GHVDUUROOR� \� H[WHQVLzQ� GHO� XWLOL]R� GH� ODV� IXHQWHV� HQHUJqWLFDV

UHQRYDEOHV�
x DSURYHFKDPLHQWR�GH�ORV�UHFXUVRV�JORFDOHV�
x SRVLELOLGDG� GH� H[WHQGHU� OD� H[SHULHQFLD� GHO� VHFWRU� D]XFDUHUR� D� RWUDV

DFWLYLGDGHV�DJURLQGXVWULDOHV�GH�OD�UHJLzQ�
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/DV�GHVYHQWDMDV�TXH�VH�SUHVHQWDQ�HQ�HVWH�VLVWHPD��VRQ�
x XWLOL]R�GH�XQ�UHFXUVR�ELRPjVLFR�VzOLGR��TXH� UHSUHVHQWD�XQD�JHVWLzQ�D

YHFHV�FRPSOLFDGD�
x SURFHVR�GH�JDVLILFDFLzQ�TXH�UHTXLHUH�XQD�PD\RU�DWHQFLzQ�
x ODV� DOWDV� WHPSHUDWXUDV� TXH� FRPSRUWD� WUDEDMDU� FRQ� KLGUzJHQR� SXHGH

JHQHUDU� SUREOHPDV� FRQ� ORV� LQWHUFDPELDGRUHV� GH� FDORU�� ILOWURV� \
FRPSUHVRUHV�

x LQYHUVLzQ� \� FRVWRV� GH� PDQWHQLPLHQWR� DOWRV�� SRU� VHU� XQD� WHFQRORJuD
QXHYD�

�������&RQVLGHUDFLRQHV�HFRQzPLFDV�HVWLPDGDV
8QD�SODQWD��GH�HVWDV�FDUDFWHUuVWLFDV��UHSUHVHQWD�XQ�FRVWR�GH�GH�LQYHUVLzQ�GH
���� HXUR�N:� \� FRQ� XQ� FRVWR� GH� ����� HXUR�N:K�� TXH� GH� FLHUWD� PDQHUD
UHSUHVHQWD� XQ� FRVWR� EDMR� HQ� FRPSDUDFLzQ� D� SODQWDV� GH� VLPLODU� GLPHQVLzQ
�����������
,O�FRVWR�GH�OD�PDQR�GH�REUD��VHD�RSHUDWLYD�R�DGPLQLVWUDWLYD��VH�KD�HVWLPDGR
HQ�����HXUR�N:���������R�XQ�HTXLYDOHQWH�SURPHGLR�GH�������HXUR��WHQLHQGR
HQ�FXHQWD�XQD�YLGD��WLO�GH�OD�SODQWD�GH����DxRV�\�XQ�HMHUFLFLR�PHGLR�GH�����
KRUDV�\�XQ�SRUFHQWDMH�GH�GHVFXHQWR�GH���������
(VWRV� UHVXOWDGRV� VH� KDQ� REWHQLGR� SDUWLHQGR� GH� OD� FDQWLGDG� GH� ELRPDVD
GLVSRQLEOH��GH� OD� FDQWLGDG� GH� JDV� SURGXFLGR� SRU� HO� JDVLILFDGRU�� WHQHLQGR� HQ
FXHQWD�YDULDEOHV�� FRPR� OD� WHPSHUDWXUD� \�SUHVLzQ�GHO�JDV�\� YDSRU�QHFHVDULR
GHO�LQJHQLR�D]XFDUHUR�
2EYLDPHQWH�� TXH� HV� QHFHVDULR� XQD�PD\RU� SURIXQGL]DFLzQ� FRQ� FjOFXORV�PjV
GHWDOODGRV�HQ�FXDQWR�D�OD�WHFQRORJuD�H[LVWHQWH�\�ORV�FRVWRV�TXH�VH�SUHYHHQ�HQ
HO�FRUWR�\�PHGLDQR�SOD]R�
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�����,QWURGXFFLzQ
(O�FDPELR�FOLPiWLFR�SUHVHQWD�GRV�DOWHUQDWLYDV�SDUD�HO�3HU���R�HV�XQD�DPHQD]D
SRU� ORV� ULHVJRV� TXH� LPSOLFD�� R� XQD� RSRUWXQLGDG� SDUD� FRQWULEXLU� DO� GHVDUUROOR
HFRQyPLFR�HQ�HO�PDUFR�GH�OD�VXVWHQWDELOLGDG�
(Q�GLFLHPEUH�GH�����������SDtVHV�ILUPDURQ�HO�3URWRFROR�GH�.\RWR��EDMR�HO�FXDO
���QDFLRQHV�LQGXVWULDOL]DGDV�VH�FRPSURPHWLHURQ�D�UHGXFLU�ODV�HPLVLRQHV�GH�VHLV
JDVHV� HQ� XQ� ����� SDUD� HO� SHUtRGR� ����������� \� D� ORV� SDuVHV� HQ� YuDV� GH
GHVDUUROOR��39'��QR�OHV�DVLJQDURQ�FRPSURPLVRV�REOLJDWRULRV�GH�UHGXFFLyQ��SHUR
SRGUjQ� SDUWLFLSDU� FRPR� HOHPHQWRV� GH� ORV� PHFDQLVPRV� GH� IOH[LELOL]DFLzQ� SDUD
IDFLOLWDU�HO�FXPSOLPLHQWR�GH�ODV�UHGXFFLRQHV�DFRUGDGDV�
(VWRV� PHFDQLVPR� IOH[LEOH� D� ORV� TXH� VH� OHV� SXHGH� GHQRPLQDU�� © LQVWUXPHQWRV
ILQDQFLHURV ª� LQWHQWDQ�JDUDQWL]DU� XQD� SDULGDG� HQWUH� ORV�EHQHILFLRV� \� ORV� FRVWRV
PDUJLQDOHV� GH� PLWLJDFLyQ�� R� SRU� OR� PHQRV�� PLQLPL]DU� ORV� FRVWRV� GHO� HVIXHU]R
JOREDO� GH� UHGXFFLyQ�� /RV�PHFDQLVPRV� � VRQ �� OD &RPHUFLDOL]DFLyQ� GH� (PLVLRQHV
�$UW����� \� OD� ,PSOHPHQWDFLyQ� &RQMXQWD �$UW����� DPERV� DSOLFDEOHV� HQWUH� SDtVHV
LQGXVWULDOL]DGRV� TXH� FXHQWDQ� FRQ� FRPSURPLVRV� REOLJDWRULRV� GH� PLWLJDFLyQ�� (Q
VHJXQGR�OXJDU��HO�0HFDQLVPR�GH�'HVDUUROOR�/LPSLR �0'/���$UW������HV�HO�~QLFR�HQ
HO�TXH�SXHGHQ�SDUWLFLSDU�ORV�SDtVHV�HQ�GHVDUUROOR������
�������(O�0HFDQLVPR�GH�'HVDUUROOR�/LPSLR��0'/�
(O�0HFDQLVPR�GH�'HVDUUROOR� /LPSLR�� HVWDEOHFLGR�HQ�HO�3URWRFROR� GH�.LRWR�GH� OD
&RQYHQFLyQ� 0DUFR� VREUH� HO� &DPELR� &OLPiWLFR�� SURPXHYH� OD� LQYHUVLyQ� HQ
SUR\HFWRV�TXH�UHGX]FDQ�ODV�HPLVLRQHV�GH�JDVHV�GH�HIHFWR�LQYHUQDGHUR�\�D�OD�YH]
IRPHQWDQ� HO� GHVDUUROOR� VRVWHQLEOH� HQ� ORV� SDtVHV� HQ� GHVDUUROOR� ������ 6H� HVWLPD
TXH�ORV�SUR\HFWRV�GH�0'/� LPSOHPHQWDGRV�SRU�ORV�SDtVHV�HQ�GHVDUUROOR��TXH�QR
SHUWHQHFHQ� DO� $QH[R� ,�� JDQDUiQ� FHUWLILFDGRV� GH� UHGXFFLyQ� GH� HPLVLRQHV� �&5(�
TXH� ORV� SDtVHV� LQGXVWULDOL]DGRV� �GHO� $QH[R� ,�� SRGUiQ� XWLOL]DU� SDUD� HO
FXPSOLPLHQWR�GH� IXWXUDV�REOLJDFLRQHV�GH� UHGXFFLyQ�GH�HPLVLRQHV�HQ�YLUWXG�GHO



���

3URWRFROR� GH�.LRWR��(O�0'/�HV� HO� ~QLFR�HOHPHQWR� GHO� WUDWDGR�TXH� HVWDEOHFH�XQ
SXHQWH� HQWUH� ORV� PXQGRV� HQ� GHVDUUROOR� H� LQGXVWULDOL]DGR�� /RV� SDtVHV
LQGXVWULDOL]DGRV�YHQ�HO�0'/�FRPR�XQD�IXHQWH�SRWHQFLDO�GH�FUpGLWRV�GH�HPLVLRQHV
GH� EDMR� FRVWR�� PLHQWUDV� TXH� ORV� SDtVHV� HQ� GHVDUUROOR� HVSHUDQ� TXH� GLFKR
PHFDQLVPR� SXHGD� DWUDHU� LQYHUVLRQHV� DGLFLRQDOHV� SDUD� SURPRYHU� XQ� GHVDUUROOR
PiV�UiSLGR�\�PiV�VRVWHQLEOH��$GHPiV��HO�0'/�KD�DWUDtGR�HO� LQWHUpV�GHO�VHFWRU
SULYDGR��WDQWR�HQ�ORV�SDtVHV�LQGXVWULDOL]DGRV�FRPR�HQ�ORV�SDtVHV�HQ�GHVDUUROOR��$
GLIHUHQFLD� GH� RWURV� PHFDQLVPRV� ILQDQFLHURV� FUHDGRV� SRU� WUDWDGRV� X
RUJDQL]DFLRQHV� LQWHUQDFLRQDOHV�� VH� HVWLPD�TXH�HO�0'/� JHQHUDUH� ILQDQFLDPLHQWR
SURYHQLHQWH� SULQFLSDOPHQWH� GH� IXHQWHV� GHO� VHFWRU� SULYDGR� \� QR� GH� IXHQWHV
JXEHUQDPHQWDOHV������
�����(O�SDSHO�GH�OD�FDxD�GH�D]�FDU��HQ�HO�0'/
/D�VXEVWLWXFLzQ�GH�ORV�FRPEXVWLEOHV�IzVLOHV�FRQ�ELRPDVD�FDxHUD�HV�VHJXUDPHQWH
XQD� GH� ODV� UHVSXHVWDV�PjV� IDFWLEOHV� SDUD�PLWLJDU� HO� HIHFWR� VHUUD�� GHELGR� D� OD
FRQVLGHUDFLzQ� LQLFLDO �� OD� FRPEXVWLzQ�GH�ELRPDVD�QR� LPSOLFD�XQ�DXPHQWR� HQ� OD
&2� DWPRVIqULFD�� (O� FXOWLYR� GH� OD� FDxD� GH� D]�FDU� HV� XQD� GH� ODV� SULQFLSDOHV
DFWLYLGDGHV� GHO� 3HU�� \� GH�PXFKRV� SDuVHV� HQ� YuDV� GH� GHVDUUROOR� �)LJ�� ���� \� OD
ELRPDVD� UHVLGXDO� REMHWLYR� GH� QXHVWUR� HVWXGLR�� D� OD� FXDO� VH� KD� GHQRPLQDGR
EDUERMR��HV�XQ�UHFXUVR�DPSOLDPHQWH�GLVSRQLEOH�\�UHSUHVHQWD�XQ�UHFXUVR�OLPSLR�\
UHQRYDEOH�� TXH� KR\� HQ� GuD� YLHQH� TXHPDGR� DELHUWDPHQWH� SRU� UD]RQHV� GH
© HFRQRPuD ª�\�WUDGLFLzQ�
&RPR� KD� HVWDGR� GHPRVWUDGR�� HO� EDUERMR� SXHGH� VHU� FRQYHUWLGR� D� WUDYqV� GH
WHFQRORJuD�OLPSLD�HQ�XQ�FRPEXVWLEOH�JDVHRVR�\�GH�HVWD�PDQHUD�VXEVWLWXLU�FXRWDV
GH�FRPEXVWLEOH�IzVLOHV�HQ�OD�JHQHUDFLzQ�GH�HQHUJuD�
1R�HV�HO�REMHWLYR�IXQGDPHQWDO�GH�HVWD�WHVLV��DQDOL]DU�DO�GHWDOOH�ORV�PHFDQLVPRV
GH�IOH[LELOLGDG�SDUD�UHGXFLU�ODV�HPLVLRQHV�GH�JDVHV�GH�HIHFWR�VHUUD��VLQR�D�ILQHV
GLGjFWLFRV�GH�PRVWUDU�OD�JUDQ�SRWHQFLDOLGDG�TXH�VH�SUHVHQWD�DO�VHFWRU�D]XFDUHUR
3HUXDQR�\�GH�WRGRV�HQ�JHQHUDO�
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)LJ������&XOWLYR�GH�FDxD�GH�D]�FDU�D�QLYHO�PXQGLDO
(V� PjV�� HO� &HQWHU� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� LQ� WKH� $PHULFDV ������ � HQ
RFWXEUH�GHO������SUHSDUz�XQ�LQIRUPH�HQ�GRQGH�VH�SUHVHQWD�XQD�OLVWD�GH�SRVLEOHV
SUR\HFWRV� D� VHU� OOHYDGRV� D� FDER� HQ� $PqULFD� /DWLQD�� GHQWUR� GHO� DFXHUGR� D� OD
SROuWLFD�GHO�0'/��FRQ�OD�VDOYHGDG�TXH�ORV�SUR\HFWRV�UHODFLRQDGRV�D�OD�IRUHVWDFLzQ�
D�Q�HV�PRWLYR�GH�GLVFXVLzQ�HQ�ORV�RUJDQLVPRV��SDUD�VHU�FRQVLGHUDGR�FDQGLGDWRV
DO�0'/��/RV�SUR\HFWRV�TXH�VH�UHODFLRQDQ�GLUHFWD�H�LQGLUHFWDPHQWH�FRQ�HO�REMHWLYR
GH�HVWD�WHVLV��VRQ�VXEUD\DGRV�

6HFWRU�HQHUJqWLFR�
x 5HHPSOD]R�GH�FLFORV�DELHUWRV�SRU�FLFORV�FRPELQDGRV�
x 5HHPSOD]R� GH� FRPEXVWLEOHV� IzVLOHV� SRU� RWURV� PHQRV

FRQWDPLQDQWHV�
x ,QFUHPHQWR�GH�IXHQWHV�UHQRYDEOHV�GH�HQHUJuD�
x ,QFRUSRUDFLzQ�GH�SURFHVRV�SURGXFWLYRV�PjV�HILFLHQWHV�HQ�HO�XVR�GH

HQHUJuD�
6HFWRU�FRPEXVWLEOHV�

x 'LVPLQXFLzQ� GH� IXJDV� HQ� OD� H[WUDFFLzQ� \� WUDQVSRUWH� GH� JDV
QDWXUDO�

x (ILFLHQFLD�HQ�HO�ERPEHR�GH�ROHRGXFWRV�
x 5HLQ\HFFLzQ�GH�&2��
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6HFWRU�WUDQVSRUWH�
x 0D\RU�XWLOL]R�GH�FRPEXVWLEOHV�PHQRV�FRQWDPLQDQWHV�
x ,QFRUSRUDFLzQ�GH�PHGLRV�GH�WUDQVSRUWH�PHQRV�FRQWDPLQDQWHV

6HFWRU�FHPHQWR�
x 5HFRQYHUVLzQ�GHO�SURFHVR�K�PHGR�DO�VHFR�

6HFWRU�EDVXUDOHV�
x &DSWXUD�GH�&+� HQ�GHSzVLWRV�GH�EDVXUD�
x 3ODQWDV�GH�GHVKHFKRV�VzOLGRV�

6HFWRU�DJUuFROD�
x 'LVPLQXFLzQ�HQ�OD�HPLVLzQ�GH�PHWDQR�HQ�UXPLDQWHV�\�FXOWLYRV�GH

DUUR]�
x &DPELRV� HQ� HO� XWLOL]R� GH� OD� WLHUUD� SDUD� VHFXHVWUDU� FDUERQR

�UHIRUHVWDFLzQ��UHFXSHUDFLzQ�GH�GHVLHUWRV��
x 0HGLGDV�GH�FRQVHUYDFLzQ�HQ�VXPLGHURV�QDWXUDOHV��ERVTXHV��
x 5HGXFFLzQ�\�HOLPLQDFLzQ�GH�OD�TXHPD�GH�UHVLGXRV�

6HFWRU�IRUHVWDFLzQ��HVWj�HQ�GLVFXVLzQ��
x )RUHVWDFLzQ��UHJHQHUDFLzQ�QDWXUDO��
x 5HIRUHVWDFLzQ�
x 'LVPLQXFLzQ�GH�OD�GHIRUHVWDFLzQ�
x &RQVHUYDFLzQ�

(Q�ORV�SXQWR�VXEUD\DGRV��HO�SDSHO�TXH�SXHGH�GHVHPSHxDU�HO�FXOWLYR�VRVWHQLEOH
GH� OD� FDxD� GH� D]�FDU� HV� IXQGDPHQWDO� \� QR� VROR� VH� FHQWUD� HQ� HO� DVSHFWR
HQHUJqWLFR�� VLQR� HQ� HO� LPSDFWR� TXH� SXHGH� JHQHUDU� HQ� HO� DPELHQWH� \� HQ� OD
VRFLHGDG�
�������2SRUWXQLGDGHV�SDUD�ODV�HPSUHVDV�ORFDOHV

x /D�FRPHUFLDOL]DFLzQ�GH�ODV�HPLVLRQHV�\�GH�SUR\HFWRV�EDVDGRV�HQ�HO�0'/�
D\XGDUjQ�D�TXH�ORV�SUR\HFWRV�VHQD�HFRQRPLFDPHQWH�YLDEOHV�

x /RV�SUR\HFWRV�GH�ELRPDVD��VRQ�ORV�SUR\HFWRV�PjV�DGHFXDGRV�VREUH�WRGR
SDUD� SDuVHV� HQ� GRQGH� H[LVWH� XQD� GLVSRQLELOLGDG� QDWXUDO� GH� UHVLGXRV�� \
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HVWR�KDFH�TXH�ORV�SUR\HFWRV�VHDQ�FRPSHWLWLYRV�HQ�FRPSDUDFLzQ�FRQ�RWURV
UHFXUVRV�UHQRYDEOHV�

x /RV� SUR\HFWRV� D� VHU� LQWHJUDGRV� HQ� HPSUHVDV� \D� H[LVWHQWHV� VRQ
IDYRUHFLGRV�SRU�OD�VLPSOLILFDFLzQ�GHO�SURFHGLPLHQWR�

x $�Q�VL�HO� LPSDFWR�HFRQzPLFR�GLUHFWR�HV�EDMR�� ORV�SUR\HFWRV�GH�ELRPDVD
FRQ� JUDQ� LPSDFWR� DPELHQWDO�� PXHVWUDQ� HO� URO� GHFLVLYR� GH� ORV� UHFXUVRV
UHQRYDEOHV�HQ�XQ�IXWXUR�HQHUJqWLFR�VRVWHQLEOH�

x 3UR\HFWRV� GH� ELRPDVD� FDxHUD�� SURYHHUj� LPSRUWDQWHV� EHQHILFLRV� VRFLDOHV
EDMR�OD�IRUPD�GH��RSRUWXQLGDGHV�GH�HPSOHR�HQ�VHFWRUHV�UXUDOHV�GH�EDMRV
LQJUHVRV��GH�PDQHUD�SDUWLFXODU�HQ�ORV�FXOWLYDGRUHV�GH�FDxD�H[WHUQRV�D�ODV
HPSUHVD� D]XFDUHUDV�� 6L� WRPDPRV� HQ� FXHQWD� HO� GDWR� GHO� 0LQLVWHULR� GH
$JULFXOWXUD� \� OD� 'LUHFFLzQ� *HQHUDO� GH� 3URGXFFLzQ� $JUDULD� �)LJ�� ����
SRGHPRV� DSUHFLDU� TXH� GHO� WRWDO� GH� VXSHUILFLH� FRVHFKDGD� GH� FDxD� GH
D]�FDU�HQ�HO�������HO�����GHO�jUHD�FRVHFKDGD�HQ�HO�SDuV�VH�HQFXHQWUD�HQ
SRVHVLzQ�GH� VHPEUDGRUHV� LQGLYLGXDOHV� �TXH� UHSUHVHQWD� XQ� SURPHGLR� GH
������SURGXFWRUHV��FRQ�EDMR�QLYHO�GH�RUJDQL]DFLzQ��

)LJ�����6XSHUILFLH�FRVHFKDGD��GH�FDxD�VHJ�Q�SURFHGHQFLD����HQ�HO�����
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(PSUHVDV�D]XFDUHUDV 6HPEUDGRUHV�LQGLYLGXDOHV
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�������7HQGHQFLDV�ORFDOHV�\�RSFLRQHV�KDFLD�HO�0'/
(O� FUHFLPLHQWR� GH� OD� LQYHUVLzQ� HQ� HQHUJuD� HV� PDQHMDGR� SRU� HO� FUHFLPLHQWR
FRQWLQXR�GH�OD�GHPDQGD�HQHUJqWLFD�\�HO�IXWXUR�TXH�VH�SUHVHQWD�DO�3HU���HVWDUuD
UHODFLRQDGR� FRQ� ORV� FRPEXVWLEOHV� IzVLOHV�� VLHPSUH� TXH� QR� VH� WRPHQ� PHGLGDV
DJUHVLYDV��6HJXLUHPRV�HQ�OD�FDGHQD�GH�OD�LPSRUWDFLzQ�GH�SHWUzOHR�\�GHULYDGRV�\
VL�ELHQ�HQ�HO�SUz[LPR�DxR�VH�HVSHUD�XQD�³WUDQVLFLzQ´�D�FRPEXVWLEOH�IzVLOHV�PjV
OLPSLRV�FRPR�HO�JDV�QDWXUDO��DO�ILQDO�VLHPSUH�VHUj�XQD�QXHYD�IXHQWH�GH�HPLVLzQ
FRQWDPLDQWH�
/DV� RSFLRQHV� GH� OD� HQHUJuD� VRODU� \� HzOLFD�� DVRPDQ� HQ� HO� EDODQFH� HQHUJqWLFR
QDFLRQDO�FRQ�FLHUWR� UHWUDVR��SRU� OD� IDOWD�GH�H[SHULHQFLD�\�HO�FRVWR�PLVPR�GH� OD
WHFQRORJuD��HQ�FDPELR�OD�HOHFWULFLGDG�GH�ELRPDVD�\D�HVWj�HVWDEOHFLGD�HQ�HO�SDuV�D
WUDYqV� GH� ORV� LQJHQLRV� D]XFDUHURV� \� HO� XWLOL]R� GHO� EDJD]R�� ,QFUHPHQWDQGR� ODV
IDFLOLGDGHV� \� OD� LQYHUVLzQ� WHFQROzJLFD� HQ� HVWH� VHFWRU�� SXHGH� D\XGDU� D� HYLWDU� \
UHGXFLU�HO�XVR�GH�FRPEXVWLEOHV�IzVLOHV�FRQ�EHQHILFLRV�ORFDOHV�\�HQ�OD�VXPD�GH�ODV
SDUWHV��HO�EHQHILFLR�JOREDO�
3RU� HMHPSOR�� GXUDQWH� ����� �)LJ�� ����� VH� PXHVWUD� OD� JUDQ� GHSHQGHQFLD� HQ� OD
JHQHUDFLzQ� GH� HOHFWULFLGDG� GH� HQHUJuD� WqUPLFD� HQ� EDVH� D� FRPEXVWLEOH� IzVLOHV�
VREUHWRGR�HQ� OD� UHJLzQ�FRVWHUD�\�HVSHFLILFDPHQWH�HQ� ORV�GHSDUWDPHQWRV�GRQGH
HVWjQ� XELFDGRV� ORV� LQJHQLRV� D]XFDUHURV�� \� GRQGH� OD� SRWHQFLDOLGDG� GH
GLVSRQLELOLGDG� GH� HQHUJuD� VRODU� \� HzOLFD�PXHVWUD� ORV�PHMRUHV� uQGLFHV� GHO� SDuV�
GRQGH� ODV� PLOHV� GH� KHFWjUHDV� GH� FDPSRV� GH� FDxD� YLHQHQ� TXHPDGRV
DELHUWDPHQWH� GXUDQWH� OD� qSRFD� GH� FRVHFKDV��&RPR�XQ� FDVR� HVSHFLDO� SRGHPRV
FRQVLHGHUDU� HO� GHSDUWDPHQWR� GH� 7XPEHV� HQ� OD� IURQWHUD� QRUWH� FRQ� HO� (FXDGRU�
TXH�WLHQH�XQD�GHSHQGHQFLD�WRWDO��������GH�FRPEXVWLEOH�IzVLO��VLVWHPD�WqUPLFR��
SHUR� VLQ� HPEDUJR� HO� JRELHUQR� 3HUXDQR� YHQGH� HQHUJuD� HOqFWULFD� DO� VLVWHPD
HFXDWRULDQR�GH�ODV�FHQWUDOHV�KLGURHOqFWULFDV�
8QD� GH� ODV� HVWUDWHJLDV� PjV� LPSRUWDQWHV� GHO� VHFWRU� D]XFDUHUR� HV� XWLOL]DU� VXV
UHVLGXRV�SDUD�SURGXFLU��HQHUJuD�R�QXHYRV�YHFWRUHV�GH�HQHUJuD��(Q�HVWH�FDVR��VL
DVXPLPRV�TXH�HO�EDUERMR�WLHQH�XQ�FRVWR�FDVL�QXOR��SRU�VHU�XQ�SURGXFWR�TXH



���
)LJ������3URGXFFLzQ�GH�HQHUJuD�HOqFWULFD�HQ�EDVH�D�HQHUJuD�KLGUjXOLFD�\�WqUPLFD��SHWUzOHR�\�OD�SRVLELOLGDG�GH�VXEVWLWXFLzQ�FRQ�HQHUJuD�D�SDUWLU�GH�OD FDxD GH�D]�FDU

&D\DOWu3RPDOFD3XFDOj7XPjQ
&DVD�*UDQGH&DUWDYLR/DUHGR

6DQ�-DFLQWR3DUDPRQJD(O�,QJHQLR$QGDKXDVL

&KXFDUDSL

6XEVWLWXFLzQ�UHJLRQDO GH�FRPEXVWLEOHVIzVLOHV HQ�HO�FRUWR�PHGLDQR�SOD]R
6XEVWLWXFLzQ�GH�FRPEXVWLEOHV�IzVLOHVHQ�HO�ODUJR�SOD]R�IXHUD� GH�OD�UHJLzQ

$=8&$5(5$6
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YLHQH�QRUPDOPHQWH�HOLPLQDGR�FRQ�OD�FRPEXVWLzQ�DELHUWD��VX�XWLOL]R�YD�D�UHGXFLU
ORV�FRVWRV�GH�SURGXFFLzQ�
$�HVWD�FDUDFWHUuVWLFD�VH�VXPD��OD�JUDQ�GLPHQVLzQ�VRFLDO�TXH�UHSUHVHQWD�HO�XWLOL]R
GH�HVWH�UHFXUVR�ELRPjVLFR�TXH�WDQWD�IDOWD�KDFH�HQ�ORV�39'��/D�LQYHVWLJDFLzQ�KD
GHPRVWUDGR� OD� JUDQ� SRWHQFLDOLGDG� VRFLDO�HQHUJqWLFD�DPELHQWDO�HFRQzPLFD� TXH
VLJQLILFD� HO� EDUERMR� HQ� QXHYRV� VLVWHPDV� HQHUJqWLFRV�� TXH� SXHGHQ� HQFXDGUDU
GHQWUR�GH�ODV�DOWHUQDWLYDV�SRVLEOHV�PRVWUDGDV�DQWHULRUPHQWH�
/DV� RSFLRQHV� SUHVHQWDGDV� SRU� OD� &21$0� �&RPLVLzQ� 1DFLRQDO� GHO� 0HGLR
$PELHQWH��� GHQWUR�GH� OD�$JHQGD�$PELHQWDO�1DFLRQDO� ���� ����� KD� HVWDEOHFLGR
XQD�UHODFLzQ�SUHOLPLQDU�GH�SUR\HFWRV�GH�0'/��WDEOD������HQ�OD�FXDO�KDQ�HVWLPDGR
ODV�UHGXFFLRQHV�GH�&2� DVL�FRPR�OD�SRVLEOH�LQYHUVLzQ�GH�FDGD�XQR��/D�ILJXUD���
PXHVWUD�ODV�H[SHFWDWLYDV�GH�³DKRUUR´��GH�&2� TXH�VH�HVSHUD�ORJUDU�KDFLD�HO�DxR
����� HQ�ORV�VHFWRUHV�HQHUJuD��LQGXVWULD��UHVLGXRV�\�WUDQVSRUWH��6LHQGR�OD�PD\RU
H[SHFWDWLYD�DSR\DGD�HQ�HO�XWLOL]R�GHO�JDV�GH�&DPLVHD��OD�SODQWD�KLGURHOqFWULFD�GH
$UHTXLSD� \� +XDQ]D�� OD� HILFLHQFLD� GH� ORV� FDOGHURV� GHO� VHFWRU� LQGXVWULDO� \� OD
UHIRUHVWDFLzQ�FRQ�FXOWLYRV�GH�XWLOL]R�LQGXVWULDO�

)LJ������([SHFWDWLYDV�GH�DKRUUR�GH�&2� �*J��HQ�VHFWRUHV�SURGXFWLYRV
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,WHP 1XPEHU 3URMHFW ([SHFWHG�*+*�UHGXFWLRQ�7RQ�&2��\HDU �� ,QYHVWPHQW�LQ�
86��WKRXVDQGV � %ULHI�GHVFULSWLRQ�RI�WKH�SURMHFW

�� /D\�'RZQ�RI�QRUWK�3HUXYLDQ�3LSHOLQH�ZLWKLQ�WKH�7UDQV�$QGHDQ7XQQHO��RI�WKH�2OPRV�+\GURHOHFWULF�3UR\HFW ������ ���� ������ ���� 5HGXFWLRQ�RI�FRPEXVWLEOH�FRQVXPH��HQHUJ\�HIILFLHQF\
�� $GGLWLRQDO�'HPDQG�IRU�WKH�&DPLVHD�*DV ������� ���� ������� ���� ([WHQVLRQ�RI�JDV�QHWZRUN��'HPDQG��'RH�5XQ�\�&HPHQWR�$QGLQR
�� ,VRODWHG�6FKHPHV�(OHFWULFLW\�IRU�5XUDO�7RZQV ������ ���� ������ ���� 5XUDO�HOHFWULILFDWLRQ��0(0
�� :LQG�)DUP�LQ�0DODEULJR��&KLFDPD� ����� ���� ������ ���� 5HQHZDEOH�HQHUJ\��5HGXFWLRQ��LW�GHSHQGV�LI�LV�FRQQHFWHG�WR�WKH�*5,'
�� +\GURHOHFWULF�SODQW�

 ������ ���� ������ ���� $GLWLRQDO�HQHUJ\�WR�WKH�V\VWHP��)XHO�VXEVWLWXWLRQ
�� +\GURHOHFWULF�SODQW��$UHTXLSD�

 ������� ���� ������ ���� $GLWLRQDO�HQHUJ\�WR�WKH�V\VWHP��)XHO�VXEVWLWXWLRQ
�� ,QVWDODWLRQ�RI�D���0:�%DJDVV�3ODQW�IRU�(OHFWULFLW\�*HQHUDWLRQ� ������ ���� ����� ���� 2LO�6XEVWLWXWLRQ
�� 3URGXFWLRQ�RI�&2��IRU�WKH�1DWLRQDO�,QGXVWU\ ������ ���� ����� ���� 6XEVWLWXWLRQ�RI�&2��SURGXFHG�E\�VHSDUDWLRQ�SURFHVV�RI�JDV
�� +\GURHOHFWULF�3ODQW�IRU�PLQLQJ�&RPSDQ\ ������ ���� ������ ���� )XHO�VXEVWLWXWLRQ�IRU�FHQWHU�PLQHV
�� ,PSOHPHQWDWLRQ�RI�*DV�3ODQW�IRU�(OHFWULFLW\�JHQHUDWLyQ��,/2� ������� ���� ������� ���� ,PSURYHPHQW�LQ�WKH�LQGXVWULDO�SURFHVV�RI�WKH�ILUP
�� +\GURHOHFWULF�&HQWUDO� ������ ���� ������ ���� 7ZR�FHQWUDOV��)XHO�VXEVWLWXWLRQ
�� +XDQ]D�K\GURHOHFWULF�SODQW� ������� ���� ������ ���� )XHO�VXEVWLWXWLRQ��1HZ�FHQWUDO
�� +\GURHOHFWULF�SODQW ������ ���� ������ ���� )XHO�VXEVWLWXWLRQ��&RQHFWLRQ�WR�QDWLRQDO�JULG�
�� 3UHVFLQGLU�GH�OD�(VWDFLyQ�GH�%RPEHR� ������ ���� ������ ���� 3UHVFLQGLU��(VWDFLyQ�GH�%RPEHR��HOLPLQDQGR�HO�FRQVXPR�GH�GLHVHO���� +\GURHOHFWULF�SODQW ������ ���� ����� ���� 1HZ�FHQWUDO��FRQQHFW�WR�QDWLRQDO�JULG�

��������� ����� ��������� (QHUJ\�(IILFLHQF\��DQG�)XHO�6XEVWLWXWLRQ�LQ�,QGXVWULDO�3URFHVVHV� ������ ���� ����� ���� ,PSURYHPHQW�LQ�WKH�LQGXVWULDO�SURFHVV�RI�WKH�ILUP
�� ,QFUHDVH�3HUFHQWDJH�RI�3X]]RODQ�LQ�%OHQGHG�&HPHQWV� ������ ���� ����� ���� ,QFUHDVH���SX]RODQD�LQ�FHPHQW�E\�FOLQNHU�
�� 0HWKDQH�*DV�5H�LQMHFWLRQ�LQ�7DODUD ������� ���� ����� ���� ,PSURYHPHQW�LQ�WKH�LQGXVWULDO�SURFHVV
�� &RQYH\RU�%HOW�IRU�&DUERQ��&OLQNHU�DQG�&HPHQW�%HWZHHQ�SURGXFWLRQSODQW�DQG�WKH�'RFN�RI�&RQFKDQ ����� ���� ������ ���� ,QVXPHV�DQG�FHPHQW�WUDQVSRUW�WR�&RQFKDQ
�� &DEOH�5DLO�WR�7UDQVSRUW�/LPHVWRQH�IURP�WKH�4XDUU\� ����� ���� ������ ���� 5HSODFHPHQW�RI����WUXFNV�(QHUJ\�HIILFLHQF\
�� (QHUJ\�(IIFLHQF\�LQ�+XDUPH\�3ODQW� ����� ���� 

 ,PSURYHPHQW�LQ�WKH�XVH�RI�IXHO�LQ�SURFHVV�
�� (QHUJ\�(IIFLHQF\�LQ�&KDQFD\�3ODQW� ����� ���� 

 ,PSURYHPHQW�LQ�WKH�XVH�RI�IXHO�LQ�SURFHVV�
�� )XHO�VXEVWLWXWLRQ� ����� ���� ����� ���� )XHO�VXEVWLWXWLRQ�
�� )XHO VZLWFK DQG FKDQJH IURP GLUHFW WR LQGLUHFW GU\LQJ LQ ILVKLQJ SODQWV DW3LVFR ������ ���� 

 ,PSURYHPHQW�LQ�WKH�LQGXVWULDO�SURFHVV�DQG�IXHO�VXEVWLWXWLRQ
�� %RLOHUV�LQ�WKH�VHFWRU�LQGXVWU\ ������� ���� 

 )XHO�VXEVWLWXWLRQ

������� �����
�� 5HIRUHVWDWLRQ�IRU�LQGXVWULDO�SXUSRVHV��$'()25� 
 
 ����� ���� &RQGHEDPED�YDOOH\�RI�&DMDPDUFD
�� 3DOODVFD�DQG�&DEDQD�(FRXULVP��DJUR�IRUHVWU\�GHYHORSPHQW�SURJUDPPH 
 
 ��� ���� 3URPRWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW
�� 5HIRUHVWDWLRQ�3URMHFW�IRU�&DUSHQWU\� 
 
 ������ ���� (QVXUH�VXSSO\�RI�IRUHVWU\�LQVXPHV��/D�3RGHURVD�PLQH��/D�/LEHUWDG
�� 5HIRUHVWDWLRQ�IRU�WKH�3DSHU�,QGXVWU\ 
 
 ������ ���� (QVXUH�VXSSO\�RI�LQVXPHV�������+D��48,03$&�*URXS
�� 5HIRUHVWDWLRQ�ZLWK�/RFDO�6SHFLHV�IRU�,QGXVWULDO�3XUSRVHV� ������ 
 ����� ���� (QVXUH�VXSSO\�RI�LQVXPHV�������+D��$PD]RQLF�(QWHUSULVH�*URXS
�� 5HIRUHVWDWLRQ�RI�'HJUDGHG�/DQG�IRU�,QGXVWULDO�3XUSRVHV 
 
 ������ ���� 5HIRUHVWDWLRQ�IRU�LQGXVWULDO�SXUSRVHV�RI���������+D�LQ�SRYHUW\�DUHDV
�� 5HIRUHVWDWLRQ�LQ�DULG�ODQGV�IRU�WKH�SDSHU�LQGXVWU\��&7$5�,FD� 
 
 ����� ���� 5HIRUHVWDWLRQ�RI��������+D�LQ�,FD��ZLWK�HXFDO\SWXV�IRU�WKH�SDSHU�LQGXVWU\�
�� 5HIRUHVWDWLRQ�ZLWK�HXFDO\SWXV�IRU�WKH�SDSHU�LQGXVWU\ 
 
 ��� ���� 5HIRUHVWDWLRQ�RI�����+D�GHJUDGHG�ODQG�IRU�LQGXVWULDO�SXUSRVHV�
�� 5HIRUHVWDWLRQ�RI�GHJUDGHG�ODQG�LQ�WKH�DPD]RQ�UDLQ�IRUHVW 
 
 �� ���� 5HIRUHVWDWLRQ�RI�����+D�GHJUDGHG�ODQG��� (QHUJ\�IRUHVWU\�IRU�ELR�IXHO��������� 

 
 ������� ����� 3URYLGH�ELR�IXHO�DQG�GHYHORS�DJUL�EXVLQHVV�LQ�WKH�FRFD�UHJLRQ
�� 5HIRUHVWDWLRQ�LQ�WKH�XSSHU�ODQGV����������������������� 

 
 

 5HIRUHVWDWLRQ�RI���PLOOLRQ�+HFWDUHV�LQ�ZDWHUVKHGV�DQG�PLFUR�ZDWHUVKHGV�

������� ������ :DVWH��&DMDPDUFD ������ ���� ����� ���� 0HWKDQH�JDV�UHFROHFWLRQ�E\�ZDVWH�GHFRPSRVLWLRQ��<DQDFRFKD
�� :DVWH��/LPD� ������� ����� ����� ���� 0HWKDQH�JDV�UHFROHFWLRQ�E\�ZDVWH�GHFRPSRVLWLRQ��5(/,0$

������� ������� )XHO�FRPELQDWLRQ

 ������� ���� 

 1RUPDWLYLW\�����(WKDQRO�LQ�IXHO
�� -XQN�2OG�9HKLFOHV

 ������ ���� ������ ���� 5HWLUH�RI������XQLWV�RI�SXEOLF�WUDQVSRUWDWLRQ
�� 6HFWRU�,��+LVWRULF�&HQWHU�RI�/LPD

��YLDO�UHDUUDQJHPHQW� ������ ���� ����� ���� &RQVWUXFWLRQ�RI���YLDO�D[HV�YLDO�LPSURYHPHQW
�� 9LDO�&RUULGRU��/LPD�

 ������� ���� ������ ���� &RQVWUXFWLRQ�RI���YLDO�D[HV

������� �����727$/ ��������� ������ ��������� �����
�6RPH�OHYHOV�RI�LQYHVWPHQW�RU�&2��HPLVVLRQV�UHGXFWLRQ�ZHUH�QRW�VSHFLILHG

�'DWD�XQGHU�UHYLVLRQ)XHQWH��&21$0���&RPLVLzQ�1DFLRQDO�GHO�0HGLR�$PELHQWH
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������� 3DUWLFLSDFLzQ� GHO� KLGUzJHQR� SURGXFLGR� GH� EDUERMR� HQ� HO� 3ODQ
1DFLRQDO�GH�5HGXFFLzQ�GH�&2� HQ�3HU�
/D� SDUWLFLSDFLzQ� GHO� KLGUzJHQR� SURGXFLGR� GH� EDUERMR�� HQ� OD� VXEVWLWXFLzQ� GH
FRPEXVWLEOHV�IzVLOHV�UHSUHVHQWD�XQD�DOWHUQDWLYD�YLDEOH�D�FRQVLGHUDU�HQ�HO�PHGLR�
ODUJR�WqUPLQH��GHQWUR�GH�XQ�SODQ�GH�UHGXFFLzQ�GH�JDVHV�GH�HPVLRQHV�GH�HIHFWR
VHUUD�� � 'H� ORV� FjOFXORV� UHDOL]DGRV� HQ� OD� LQYHVWLJDFLzQ�� FRQ� GLVSRQLELOLGDG� GH
PDWHULD� KDVWD� XQ�Pj[LPR� GHO� ���� �WDEOD� ����� HV� SRVLEOH� HYLWDU� HQ� HO� �OWLPR
SHULzGR�XQD�FDQWLGDG�GH�&2� HTXLYDOHQWH�D�����*J�

(QWRQFHV� GH� ORV� GDWRV� HVWLPDGRV� SRU� OD� &21$0� HQ� OD� ILJXUD� ���� \� ORV� GDWRV
REWHQLGRV�HQ� OD� LQYHVWLJDFLzQ�� VH�SXHGH� HVWDEOHFHU� TXH� HV�SRVLEOH��XQD�PD\RU
SDUWLFLSDFLzQ�GHO� VHFWRU� D]XFDUHUR�HQ� OD� � JHQHUDFLzQ� GH� HQHUJuD� FRQWULEX\HQGR
KDVWD� HQ� XQ� ���� GHO� WRWDO� TXH� VH� HVSHUD� DKRUUDU�� <� FRPSDUDQGR� FRQ� OD
SRWHQFLDOLGDG�GH�ORV�SUR\HFWRV��WDEOD�����GHO�VHFWRU�HQHUJuD��VH�SRGUuD�KLSRWL]DU
XQD�VXEVWLWXFLzQ�GH�SUR\HFWRV�UHODFLRQDGRV�FRQ��HO�JDV�QDWXUDO��SUR\HFWR������\
OD�FRQVWUXFFLzQ�GH�QXHYDV�KLGURHOqFWULFDV��SUR\HFWRV��������������/D�LQWHJUDFLzQ
GH�ODV�D]XFDUHUDV�UHVWDQWHV�DO�PHFDQLVPR�GH�SULYDWL]DFLzQ��\�OD�LQVWDXUDFLzQ�GH
XQD� SROuWLFD� HQHUJqWLFD� SDUD� OD� ELRPDVD�� SHUPLWLUuD� IDFLOLWDU� OD� DVLPLODFLzQ� GH
QXHYD� WHFQRORJuD�DPELHQWDO�� H[WHQGLHQGR� OD� EDVH� WqFQLFD� \� GH� FRQRFLPLHQWRV
SDUD�OD�LQYHUVLzQ�HQ�QXHVWUR�SDuV�D�WUDYqV�GHO�0'/�

7DEOD�����&DQWLGDG�GH�&2 ��HYLWDGD�VXEVWLWX\HQGR�FRPEXVWLEOH�IzVLO�SRU�KLGUzJHQR�SURGXFLGR�GH�EDUERMR
���� ���� ���� ���� ���� ����D+LGUzJHQR�SURGXFLGR��0W� � �� �� �� �� ��

&RPEXVWLEOH�IzVLOVXEVWLWXuGR��.WHS� �� �� �� �� ��� ���
&2����HYLWDGD��*J� �� �� ��� ��� ��� ���
D���GLVSRQLELOLGDG�Pj[LPD�GH�EDUERMR�

,WHP 8VR�EDUERMR�DO���� 8VR�EDUERMR�DO���� 8VR�EDUERMR�DO����
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&$3,78/2�9,,,
&21&/86,21

����� &21&/86,21(6
/D� LQYHVWLJDFLzQ�VREUH�HO� XWLOL]R� GH� ORV� UHVLGXRV�GH� FDxD� GH�D]�FDU� FRPR
IXHQWH� UHQRYDEOH�� EDMR� HO� FRQFHSWR� GH� ELRPDVD�� HQ� QXHYRV� VLVWHPDV
WHFQROzJLFRV� GH� FRQYHUVLzQ� GH� HQHUJuD�� FRPR� ORV� VRQ� ODV� SLODV� GH
FRPEXVWLEOH�� KD� GHPRVWUDGR� TXH� HV� IDFWLEOH� HQ� WqUPLQRV� GH�� HQHUJuD
HOqFWULFD� SURGXFLGD� \� GH� UHGXFFLzQ� GHO� LPSDFWR� DPELHQWDO� TXH� LPSOLFD� HO
FXOWLYR�GH�FDxD�
'HO� DQjOLVLV� GHO� VHFWRU� D]XFDUHUR� 3HUXDQR�� VH� YLz� TXH� ORV� SULQFLSDOHV
UHVLGXRV� JHQHUDGRV� VRQ� GHQRPLQDGRV� EDJD]R� \� EDUERMR�� HO� SULPHUR
UHSUHVHQWD�OD�SULQFLSDO�PDWHULD�SULPD��FRPEXVWLEOH���GH�ORV�FDOGHURV��SRU�HO
FRQWUDULR��HO�EDUERMR�QR�YLHQH�WRPDGR�HQ�FXHQWD�FRPR�FRPEXVWLEOH�\�SRU�OR
WDQWR� VX� HOLPLQDFLzQ� D� WUDYqV� GH� OD� LQFLQHUDFLzQ� DELHUWD� UHSUHVHQWD� \
SURGXFH�HIHFWRV�QRFLYRV�D��WHQHU�HQ�FRQVLGHUDFLzQ�
(OLPLQDU�OD�TXHPD��GH�FDPSRV�SDUD�IDFLOLWDU�OD�FRVHFKD�GH�FDxD�GH�D]�FDU�
YD�D�SHUPLWLU�

x 0HMRUDU� ODV�FRQGLFLRQHV�DPELHQWDOHV�ORFDOHV��/D�TXHPD�GH�FDxD�KD
UHSUHVHQWDGR� GXUDQWH� HO� ������ OD� HPLVLzQ� GH� PDV� GH� ��� PLO
WRQHODGDV�GH�FHQL]DV��LQFUHPHQWR�GH�OD�SqUGLGD�GH�FDUERQR�RUJjQLFR
\� GH� OD� FRPSDFWDELOLGDG� GH� ORV� VXHORV�� UHGXFLHQGR� VX� SRURVLGDG
KDVWD�HQ�XQ�����

x $XPHQWDU� OD� HILFLHQFLD� HQHUJqWLFD� GH� ORV� LQJHQLRV� \� UHGXFLU� OD
GHSHQGHQFLD�GH�IXHQWHV�H[WHUQDV�GH�FRPEXVWLEOH��YLVWR�TXH�HO�SRGHU
HQHUJqWLFR� HTXLYDOHQWH� GHO� EDUERMR� HVWLPDGR� HQ� ��� *-�W� SXHGH
VXEVWLWXLU� �� EDUULOHV� GH� SHWUzOHR�� UHSUHVHQWD� XQD� RSRUWXQLGDG
HFRQzPLFD� SDUD� ODV� HPSUHVDV� GH� SRGHU� LQWHJUDU� HQHUJuD� D� OD� UHG
QDFLRQDO�



���

x ,QFUHPHQWDU�HO�Q�PHUR�GH�SXHVWRV�GH�WUDEDMR��\�GHSHQGLHQGR�GH�OD
DFWLYLGDG�UHDOL]DGD�VH�SXHGH�SDVDU�GH����D����SHUVRQDV��FRQ�EDMD
SUHVHQFLD� GH�PDWHULD� H[WUDxD� HQ� OD� FDxD� TXH� OOHJD� D� ORV� LQJHQLRV
D]XFDUHURV� ����� �� FRQ� FRVHFKD� PDQXDO� \� ������ FRQ� FRVHFKD
PHFDQL]DGD��� $GHPjV� GH� EHQHILFLDU� D� ORV� �� PLO� VHPEUDGRUHV
LQGLYLGXDOHV�GH�FDxD��H[LVWHQWHV�HQ�HO�SDuV�

x /D�SRWHQFLDOLGDG�GH�SURGXFLU�KLGUzJHQR�GH�EDUERMR�GH�FDxD�HV�GH���
NJ�GH�+��W�GH�EDUERMR��8WLOL]DQGR�VROR�HO�����GHO�EDUERMR�H[LVWHQWH
HQ�ORV�FDPSRV��SDUD�QR�DOWHUDU�HO�HTXLOLEULR��HV�SRVLEOH�SURGXFLU�GH
PDQHUD� JOREDO� ��� 0W� GH� KLGUzJHQR� FRQ� XQ� YDORU� HTXLYDOHQWH� GH
HQHUJuD�HOqFWULFD�GH������*:K�� /D�PHMRU�SRVLELOLGDG�GH�XWLOL]DU� OD
WHFQRORJuD� GHO� KLGUzJHQR� HQ� ORV� SDuVHV� HQ� YuDV� GH� GHVDUUROOR�� VH
HQFXHQWUD�HQ�JHQHUDGRUHV��HVWDFLRQDULRV�GH�HQHUJuD�

x )DFWLELOLGDG�GH�LQWHJUDU�HO�VHFWRU�D]XFDUHUR��VLHPSUH�TXH�VH�LQVWDXUH
QXHYD� WHFQRORJuD� �IXHO� FHOO��� HQ� OD� OLVWD�GH�SUR\HFWRV� RULHQWDGRV� DO
0HFDQLVPR�GH�'HVDUUROOR�/LPSLR��&'0��GHO�SURWRFROR�GH�.\RWR��'H
DFXHUGR�D�ODV�HVWLPDV�UHDOL]DGDV�SRU�OD�&21$0��&RPLVLzQ�1DFLRQDO
GHO�0HGLR�$PELHQWH���VH�HVSHUD�UHGXFLU�HQ�������*J�ODV�HPLVLRQHV
GH�&2�� HQ�HO� VHFWRU�HQHUJqWLFR�� \�HO�KLGUzJHQR�GH�EDUERMR�SRGUuD
SDUWLFLSDU� HQ� XQ� ���� GH� HVWDV� UHGXFFLRQHV�� +LSRWLVjQGRVH� OD
VXEVWLWXFLzQ� GH� SUR\HFWRV� UHODFLRQDGRV� FRQ� KLGURHOqFWULFDV� \� JDV
QDWXUDO�

x /D� SHUVSHFWLYD� GH� SRGHU� FRPHUFLDOL]DU� HO� &2� FRQ� ORV� SDuVHV
LQGXVWULDOL]DGRV�� FRPSURPHWLGRV� HQ� FXRWDV� GH� UHGXFFLzQ� GHO
3URWRFROOR� GH� .\RWR�� UHSUHVHQWD� XQD� DOWHUQDWLYD� LPSRUWDQWH� HQ� OD
HFRQRPuD� GH� ODV�HPSUHVDV� D]XFDUHUDV�� UHSRUWDQGR� DO� SDuV� QR� VROR
GLQHUR��VLQR� WDPELqQ�WHFQRORJuD�PRGHUQD�\�DFWXDOL]DFLzQ�IRUPDWLYD
WqFQLFD�



���

/RV�JUDQGHV�DYDQFHV�WHFQROzJLFRV�HQ�PDWHULD�HQHUJqWLFD�SUHYHH�XQ�UjSLGR
GHVDUUROOR�GH�OD�WHFQRORJuD�JDVLILFDFLzQ�SLOD�D�FRPEXVWLEOH��\�VLHQGR�HO�3HU�
XQ�SDuV�FRQ�JUDQ�SRWHQFLDO�GH�UHVLGXRV�DJUuFRODV��OD�SRVLELOLGDG�GH�LQVWDODU
XQD� SODQWD� SLORWR� QR� UHSUHVHQWD� XQD� TXLPHUD�� 1R� HVWj� HVFULWR� QL� HV
QHFHVDULR�VHJXLU��UXWDV�³SUH�HVWDEOHFLGDV´�SDUD�SRGHU�RSWDU�SRU�XQ�VLVWHPD
HQHUJqWLFR�VRVWHQLEOH�HQ�EDVH�D�ORV�UHFXUVRV�JORFDOHV�



���

%LEOLRJUDItD
�� 0LQLVWHULR� GH� (QHUJtD� \� 0LQDV�� %DODQFH� (QHUJpWLFR� 1DFLRQDO� ������ /LPD�3HU~��������� 0LQLVWHULR� GH� (QHUJtD� \� 0LQDV�� 3ODQ� 5HIHUHQFLDO� GH� (OHFWULILFDFLyQ� �����������/LPD��3HU~��������� 0LQLVWHULR�GH�(QHUJtD�\�0LQDV��$WODV�0LQHUR�(QHUJpWLFR�GHO�3HU~��/LPD��3HU~�������� ,33&�� 0HWKRGRORJLFDO� DQG� WHFKQRORJLFDO� ,VVXHV� LQ� 7HFKQRORJ\� 7UDQIHU�� $VSHFLDO�5HSRUW�RI�,3&&�:RUNLQJ�*URXS�,,,��(GLWHG�E\�0HW]��2�5��'DYLGVRQ��-�:��0DUWHQV��6�1�0��YDQ�5RRLMHQ�DQG�/�9�:��0F*URU\��&DPEULGJH�8QLYHUVLW\3UHVV��&DPEULGJH��8QLWHG�.LQJGRP��������� &RPPRQHU��%���7KH�HFRORJLFDO�IDFWV�RI�OLIH��,Q��+�'��-RKQVRQ��HG��1R�'HSRVLW��1R�5HWXUQ��0DQ�DQG�+LV�(QYLURQPHQW��$�9LHZ�7RZDUG�6XUYLYDO��$GGLVRQ�:HVOH\��'RQ�0LOOV��2QW���SS��������������� &RPPRQHU��%���7KH�&ORVLQJ�&LUFOH��0DQ��1DWXUH�DQG�7HFKQRORJ\��$OIUHG�$�.QRSI���,QF���1HZ�<RUN�������� /DSSp��)�0���-��&ROOLQV�DQG�&��)RZOHU��)RRG�)LUVW��,QVW��)RRG�DQG�'HY��3ROO�+DVWLQJV�RQ��+XGVRQ��1�<��� 0HUULOO��5���7RZDUG�D�VHOI�VXVWDLQLQJ�DJULFXOWXUH��-��1HZ�$OFKHPLVWV���������������� 0HUULOO��5��HG���5DGLFDO�$JULFXOWXUH��+DUSHU�	�5RZ��1HZ�<RUN��������� *UDVW\�6KHOOH\��7'5,�4XDUWHUO\�5HYLHZ�9RO�����1R����-XQH�������SS���������� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH� �,3&&��� ������ &OLPDWH&KDQJH� ������ ,PSDFWV�� $GDSWDWLRQV� DQG� 0LWLJDWLRQ� RI� &OLPDWH� &KDQJH�6FLHQWLILF�7HFKQLFDO� $QDO\VHV�� &RQWULEXWLRQ� RI� :RUNLQJ� *URXS� ,,� WR� WKH6HFRQG� $VVHVVPHQW� 5HSRUW� RI� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH&KDQJH���� :RUOG�5HVRXUFHV�,QVWLWXWH��:5,���������:RUOG�5HVRXUFHV����������$�MRLQWSXEOLFDWLRQ� E\� 7KH� :RUOG� 5HVRXUFHV� ,QVWLWXWH�� 7KH� 8QLWHG� 1DWLRQV'HYHORSPHQW� 3URJUDPPH�� 7KH� 8QLWHG� 1DWLRQV� (QYLURQPHQW� 3URJUDPPH�DQG�7KH�:RUOG�%DQN��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV���� 6]HJR�� *�� &��� DQG� .HPS�� &�� &�� (QHUJ\� )RUHVW� DQG� )XHO� SODQWDWLRQV�&KHPLFDO�WHFKQRORJ\��������SS������������� 2UJDQLVDWLRQ� IRU� (FRQRPLF� &RRSHUDWLRQ� DQG� 'HYHORSPHQW� �2(&'��
(VWLPDWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�VLQNV
��SDSHU�JLYHQ�DW�2(&'H[SHUWV�PHHWLQJ��������)HEUXDU\�������



���

��� +DOO��'�2���	�GH�*URRW��3�-��LQ�
%LRPDVV��UHJHQHUDEOH�HQHUJ\
��(GV�'�2��+DOO	�5�3��2YHUHQG���&KLFKHVWHU��-RKQ�:LOH\�	�6RQV�/WG���������������� 6DUZDU�� *��� :LOOLDPV�� (�$��� 	� 5RELQVRQ�� $�3��� 
:RRG� DQG� DJULFXOWXUDOUHVLGXH�FRPEXVWLRQ��V\VWHPV
��&KDWKDP��1DWXUDO�5HVRXUFHV�,QVWLWXWH���������� -RKDQVVRQ��7�%���+��.HOO\��$�.�1��5HGG\��5�+��:LOOLDPV��5HQHZDEOH�(QHUJ\�VRXUFHV�IRU�IXHOV�DQG�HOHFWULFLW\��,VODQG�3UHVV��:DVKLQJWRQ�'�&����������� 6+(//��7KH�HYROXWLRQ�RI�WKH�ZRUOG
V�HQHUJ\�V\VWHP������������H[WUDFWV�RID�VWXG\�E\�6KHOO�,QWHUQDWLRQDO���/RQGRQ��6KHOO�,QWHUQDWLRQDO���6KHOO�&HQWUH�/RQGRQ��'HFHPEHU��������� :RUOG� (QHUJ\� &RXQFLO�� 5HQHZDEOH� HQHUJ\� UHVRXUFHV�� RSSRUWXQLWLHV� DQGFRQVWUDLQWV��������������-XO\��������� /D]DUXV� HW� DO��� 7RZDUGV� D� )RVVLO� )UHH� (QHUJ\� )XWXUH�� 7KH� QH[W� HQHUJ\WUDQVLWLRQV�� D� WHFKQLFDO� DQDO\VLV� IRU� *UHHQSHDFH� ,QWHUQDWLRQDO�� 6WRFNKROP(QYLURQPHQWDO�,QVWLWXWH���SUHSDUHG�IRU�*UHHQSHDFH���%RVWRQ�&HQWHU��%RVWRQ�86$���������� :DWVRQ��5�7���0�&��=LQ\RZHUD��5�+��0RVV��HGLWRUV���&OLPDWH�&KDQJH������,PSDFWV�� $GDSWDWLRQV�� DQG� 0LWLJDWLRQ� RI� &OLPDWH� &KDQJH�� 6FLHQWLILF�7HFKQLFDO� $QDO\VHV�� 7KH� FRQWULEXWLRQ� RI� :RUNLQJ� *URXS� ,,� WR� WKH� VHFRQGDVVHVVPHQW� UHSRUW� RI� WKH� ,QWHUJRYHUQHPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�&DPEULGJH�8QLYHUVLW\�3UHVV���������� &]HUQLFN� 6�� (W� DO�� 3URGXFWLRQ� RI� K\GURJHQ� IURP� %LRPDVV�GHULYHG� OLTXLGV�15(/��*ROGHQ�&RORUDGR��86$���������� ,6(6�� ,WDOLD�� (QHUJuD� GDOOH� %LRPDVVH�� /H� WHFQRORJLH� H� OH� DSSOLFD]]LRQL�������5RPD�,WDOLD���� 0LQLVWHULR�GH�$JULFXOWXUD��&HQVR�$JURLQGXVWULDO�1DFLRQDO��������/LPD�3HU����� ,QVWLWXWR� GHO� $]�FDU� GHO� SHU��� 'HEDWH� $]XFDUHUR�� 3HU�� $]�FDU�� 9RO�� ���1�����������7UXMLOOR��3HU����� :DJQHU��0���&��5LQFRQHV��*��0HGLQD�\�0��0XMLFD��������(IHFWR�GH�OiPLQDV\�IUHFXHQFLDV�GH�ULHJR�VREUH�HO�UHQGLPLHQWR�GH�FDxD�GH�D]~FDU��6DFFKDUXPVS��HQ�XQ�VXHOR�PROOLVRO��5HY��&DxD�GH�$]~FDU����������������� =HUHJD��/���0DQHMR�GH�VXHORV�\�XVR�GH�IHUWLOL]DQWHV�HQ�HO�FXOWLYR�GH�OD�FDxDGH�D]~FDU��%DUTXLVLPHWR��9HQ��)XQGDFLyQ�$]XFDUHUD�SDUD�OD�,QYHVWLJDFLyQ�\OD�3URGXFWLYLGDG��%ROHWtQ�1R ������S��������� =HUHJD�� /��� 0DQHMR� \� XVR� DJURQyPLFR� GH� OD� FDFKD]D� HQ� VXHORVFDxDPHOHURV��5HY��&DxD�GH�$]~FDU�;,������������������ /RSH]��1���-��$UPHVWR��$��6jQFKH]��(��3HDUW��6��+HUQjQGH]���(IHFWR�GH�OD�QRODERU� GH� FXOWLYR� VREUH� DOJXQDV� SURSLHGDGHV� ItVLFDV� GHO� VXHOR�� \� HOUHQGLPLHQWR�GH�OD�FDxD�GH�D]~FDU��&RQJUHVR�/DWLQR�$PHULFDQR�GH�OD�&LHQFLD



���

GHO� 6XHOR�� ;,�� /D� +DEDQD� �&8%$��� PDU]R� ������� ������ 3URJUDPDV� \5HV~PHQHV��SS������������� )HUDQjQGH]��-���)XUODQL�\�5��6WROI��3UHSDUR�GR�VROR�SDUD�SODQWLR�GH�FDxD�GHD]�FDU��5HY��%UDVLO�$FXFDUHLUR�;&9,,������������������� $OODQ��-��(IIHFW�RI�VRLO�WHVWXUH�RQ�FULWLFDO�EXON�GHVLWLHV�IRU�URRW�JURZWK��6RLO6FL��$P��-RXUQDO�;/9,,������������ �������� $YLODQ��/���)��*UDQDGRV�\�'��2UWHJD��(VWXGLR�GHO�VLVWHPD�UDGLFXODU�GH�WUHVYDULHGDGHV�GH�FDxD�GH�D]~FDU��6DFFKDUXP�VSS��HQ�XQ�0ROOLVRO�GH�ORV�9DOOHVGH�$UDJXD��9HQ���)21$,$3�&(1,$3�,,$*��%RO��7pF��1R�������S���������� *zPH]��$��(O� FXOWLYR�GH� OD� FDxD�GH�D]~FDU��5HY�� )DFXOWDG�GH�$JURQRPtD�0DUDFD\��9HQ��$OFDQFH�1������������������������� 3OD��,��\�*��&DPSHUR��$OJXQDV�SURSLHGDGHV�HVWUXFWXUDOHV�HQ�VXHORV�HQ� ORVOODQRV�RFFLGHQWDOHV�GH�9HQH]XHOD� \� VX� UHODFLyQ� FRQ� FLHUWDV� FDUDFWHUtVWLFDV�$JURQRPtD�7URS�������������������������� 7URXVVH�� $�� \� 5�� +XPEHUW�� 6RPH� HIIHFWV� RI� VRLO� FRPSDFWDWLRQ� RQ� WKHGHYHORSPHQW�RI�VXJDU�FDQH�URRWV��5HY��6RLO�6FLHQFH������������������������� ,3&&��&OLPDWH�&KDQJH��LQYHQWRU\�IRU�������,3&&�UHIHUHQFH�$SSURDFK��,3&&:RUNVKHHW������&2� IURP�HQHUJ\�VRXUFHV��5HIHUHQFH�$SSURDFK����� *zPH]�� /�� &RPSRUWDPLHQWR� HVSDFLDO� \� 7HPSRUDO� GH� ORV� FRQWDPLQDQWHVDWPRVIqULFRV� PHGLGRV� SRU� OD� UHG� GH� PRQLWRUHR� GH� FDOLGDG� GHO� DLUH� GH6DQWLDJR��8QLYHUVLGDG�GH�&KLOH��PD\R���������� $VRFLDFLzQ�'DQHVD�GH� OD� ,QGXVWULD� (zOLFD��0DQXDO� GH� UHIHUHQFLD�� 9� SDUWH�PHGLR�DPELHQWH�\�FRPEXVWLEOHV��'LQDPDUFD��HQHUR���������� ,1((� �� ,QVWLWXWR� 1DFLRQDO� GH� (ILFLHQFLD� (QHUJpWLFD� �� $KRUUR� GH� HQHUJuD� \HPLVLRQHV�GH�JDVHV�GH�HIHFWR�LQYHUQDGHUR�HQ�%UDVLO���������� ,QVWLWXWR� GHO� $]�FDU� GHO� SHU��� 'HEDWH� $]XFDUHUR�� 3HU�� $]�FDU�� 9RO�� ���1�����������7UXMLOOR��3HU����� &DUJQHOXWWL� 0�� &RUQHMR� 0�� 0HULQR� 7�� 7HPSHUDWXUD�� FRPSRVLFLzQ� \SURSLHGDGHV� GH� ORV� JDVHV� SURGXFWR� GH� OD� FRPEXVWLzQ� GH� ELRPDVD�� ,QW� -,QWHUQDWLRQDO�6XJDU���������������������� 9HOR��(��\�7DXWD��6��FXUVR�VREUH�DSURYHFKDPLHQWR�HQHUJpWLFR�GH�UHVLGXRVVyOLGRV�XUEDQRV�\�DJURLQGXVWULDOHV��8QLYHUVLGDG�GH�/D�6DEDQD��8QLYHUVLGDG3ROLWpFQLFD�GH�&DWDOXxD��6DQWD�)p�GH�%RJRWi�'�&��2FWXEUH���������������� 6HFUHWDUtD� GH� VDOXG� 'HSDUWDPHQWDO�� ,QIRUPH� GH� OD� &RQWUDORUtD� VREUH� HOHVWDGR� GH� ORV� UHFXUVRV� QDWXUDOHV� \� GHO� PHGLR� DPELHQWH� HQ� HO� 9DOOH� GHO&DXFD��&RORPELD��������� &2175$/25Ë$� '(3$57$0(17$/�� ,QIRUPH� GHO� HVWDGR� GH� ORV� UHFXUVRVQDWXUDOHV�\�GHO�PHGLR�DPELHQWH�HQ�HO�9DOOH�GHO�&DXFD��'LYLVLyQ�GH�UHFXUVRVQDWXUDOHV�\�PHGLR�DPELHQWH������



���

��� &DUQH\� :�� /RXVLDQD� VPRNH� PDQDJPHQW� JXLGHOLQHV� IRU� VXJDUFDQHKDUYHVWLQJ��WDULQLQJ�6XPPDU\�5HSRUW�6XPPHU��������86$���� 'HOJDGLOOR�� /�� (YDOXDFLyQ� GH� FDUDFWHUtVWLFDV� TXtPLFDV�� ItVLFDV� \� ELROyJLFDVGHO�VXHOR�EDMR�FXOWLYR�GH�FDxD�GH�D]~FDU�PDQHMDGR�FRQ�\�VLQ�TXHPD�HQ�HOPXQLFLSLR� GH� (O� &HUULWR�� 9DOOH� GHO� &DXFD�� ,QIRUPH� GH� SDVDQWtD� GH� OD8QLYHUVLGDG�GHO�7ROLPD���������� $ULDV�-��(YDOXDFLyQ�H[SORUDWRULD�GHO�FRPSRUWDPLHQWR�GH�OD�PDWHULD�RUJiQLFDSRU� SUiFWLFDV� GH� TXHPDV� HQ� PROLVROHV� GHO� 9DOOH� GHO� &DXFD�� 7HVLV� GH3RVWJUDGR�HQ�VXHORV�\�DJXDV��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD�� )DFXOWDGGH�&LHQFLDV�$JURSHFXDULDV��3DOPLUD���������� 0ROLQD�� -�� (W� DO�� (VWXGLR� GH� &DVR� 6REUH� HO� 0DQHMR� &RQYHQFLRQDO� \$JURHFRORJLFR� GHO� &XOWLYR� GH� OD� &DxD� GH� $]~FDU� HQ� HO� 9DOOH� GHO� &DXFD�&RORPELD���������� +HUUHUD�0��HW��$WO��&DUDFWHUL]DFLyQ�GH�OD�FRPSDFWDFLyQ�RULJLQDGD�GXUDQWH�ODFRVHFKD�PHFDQL]DGD�GH� OD� FDxD� GH�D]~FDU�� HQ� ODV� FRQGLFLRQHV�GH�HOHYDGDKXPHGDG� GH� ORV� 9HUWLVXHORV�� 8QLYHUVLGDG� FHQWUDO� GH� /DV� 9LOODV� �0DUWD$EUHX���'HSDUWDPHQWR�GH�0HFDQL]DFLyQ�$JURSHFXDULD�
�8QLYHUVLGDG�$JUDULDGH� OD� +DEDQD� �)UXFWXRVR�5RGUtJXH]��� &HQWUR� GH� (VWXGLR� GH� OD� 0DTXLQDULD$JUtFROD���� -LPpQH]� *RQ]iOH]� �� -�� /�� 'HWHUPLQDFLyQ� GH� ORV� HIHFWRV� GH� OD� FRVHFKDPHFDQL]DGD�VREUH�HO�VXHOR�HQ�FRQGLFLRQHV�GH�HOHYDGD�KXPHGDG��7UDEDMR�GH'LSORPD��8&/9���������� +HDOWK� *XLGHOLQHV� IRU� 9HJHWDWLRQ� )LUH� (YHQWV�� /LPD�� 3HUX�� ���� 2FWREHU������%DFNJURXQG�SDSHUV���:+2������
��� 'L[RQ�� 5REHUW� .�� 6LVWHPDV� DJURIRUHVWDOHV� \� JDVHV� GH� LQYHUQDGHUR�� (Q�5HYLVWD�VREUH�$JURIRUHVWHUtD��&$7,(��&RVWD�5LFD� �����
��� $ULDV�*���-DLUR��(YDOXDFLyQ�H[SORUDWRULD�GHO�FRPSRUWDPLHQWR�GH�OD�PDWHULDRUJiQLFD�SRU�SUiFWLFDV�GH�TXHPDV�HQ�PROLVROHV�GHO�9DOOH�GHO�&DXFD��7HVLV�GH3RVWJUDGR�HQ�VXHORV�\�DJXDV��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD�� )DFXOWDGGH�&LHQFLDV�$JURSHFXDULDV��3DOPLUD���������� *DUFuD�� 'LHJR��� HW� DO�� &RQWDPLQDFLyQ� DWPRVIpULFD� \� VDOXG�� (VWLPDFLyQ� GHXQD� IXQFLyQ� GRVLV�UHVSXHVWD� SDUD� &DOL�� (Q�� 3ODQHDFLyQ� \� GHVDUUROOR�� 9RO�;;9,,�� 1~PHUR� �� GH� $EULO�-XQLR�� (FRQRPtD� $PELHQWDO�� 'HSDUWDPHQWR1DFLRQDO�GH�3ODQHDFLyQ��6DQWD�Ip�GH�%RJRWi�'�&��&RORPELD���������� 0H\HU�� (�� 0HFKDQLVHG� FDQH� KDUYHVWLQJ�� ,QWHUQDWLRQDO� 6XJDU� -RXUQDO�9ROXPH�;&,;��,VVXH�1��������1RYHPEHU��������� $QRQ��$QQ��5SW��6��$IULFDQ�6XJDU�$VVRF��([SW��6WDWLRQ������E��S����
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