
6,1����������

3XEOLFDFLyQ�7pFQLFD�1����

3DVWRUHR�GH�9DFXQRV�HQ�XQ
3DVWL]DO�,QXQGDEOH��
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5HVXPHQ
(O�WUDEDMR�VH�UHDOL]y�HQ�XQ�SDVWL]DO�LQXQGDEOH�GHO�QRUWH�GH�OD�SURYLQFLD�GH�6DQWD�)H�

SDVWRUHDGR�HQ�IRUPD�URWDWLYD�FRQ�JDQDGR�ERYLQR���6H�FXDQWLILFy�DQWHV�\�GHVSXpV�GH�FDGD�SDVWRUHR��
HO�IRUUDMH�XWLOL]DGR� DFRVWDGR�\�HPEDUUDGR���(VWDV�YDULDEOHV�VH�UHODFLRQDURQ�FRQ�OD�DOWXUD�GH�OD�
YHJHWDFLyQ��SRUFHQWDMH�GH�PDWHULDO�PXHUWR��OD�IDVH�IHQROyJLFD�\�OD�KXPHGDG�GHO�VXHOR�R�DOWXUD�GH�
LQXQGDFLyQ���(O�SURPHGLR�GH�IRUUDMH�XWLOL]DGR�IXH������HO�DFRVWDGR�����\�HO�HPEDUUDGR�������/D�
DOWXUD�GH�OD�YHJHWDFLyQ�\�HO�SRUFHQWDMH�GH�PDWHULDO�PXHUWR�VH�UHODFLRQDURQ�SRVLWLYDPHQWH�FRQ�HO�
IRUUDMH�DFRVWDGR���7DPELpQ�VH�HQFRQWUy�PD\RU�FDQWLGDG�GH�IRUUDMH�DFRVWDGR�FXDQGR�ODV�SODQWDV�
HVWDEDQ�HQ�IORUDFLyQ�\�GLVHPLQDFLyQ���(O�QLYHO�GH�LQXQGDFLyQ�R�HO�FRQWHQLGR�GH�KXPHGDG�GHO�VXHOR�
DIHFWDURQ�HO�IRUUDMH�HPEDUUDGR�

3DODEUDV�FODYH��8WLOL]DFLyQ��3DVWL]DO�QDWXUDO��3HUGLGDV�GH�IRUUDMH��/HHUVLD�KH[DQGUD��1LYHO�
GH�LQXQGDFLyQ

6XPPDU\
,Q�D�UDQJH�VXEMHFW�WR�SHULRGLF�IORRG��SODFHG�LQ�WKH�QRUWK�SDUW�RI�WKH�SURYLQFH�RI�6DQWD�)H��

5HS~EOLFD�$UJHQWLQD��PDQDJHG�ZLWK�FDZ�� FDOI��WKH�IRUDJH�XWLOL]DWLRQ�DQG�ORRVHV��O\H�GRZQ�DQG�
VPHDUHG�ZLWK�PXG���ZHUH�HYDOXDWHG�EHIRUH�DQG�DIWHU�HDFK�SHULRG�RI�JUD]LQJ���
7KHVH�YDULDEOHV�ZHUH�UHODWHG�ZLWK�WKH�YHJHWDWLRQ�KHLJKW�DQG�IHQRORJ\�DQG�ZLWK�WKH�VRLO�PRLVWXUH�
RU�IORRG�OHYHO��7KH�DYHUDJH�IRUDJH�XWLOL]HG�ZDV������O\H�GDZQ�ZDV������DQG�WKH�VPHDUHG�ZLWK�
PXG�ZDV������7KH�KHLJKW�RI�YHJHWDWLRQ��WKH�SHUFHQWDJH�RI�VWDQGLQJ�GHDG�PDWHULDO�DQG�WKH�
SKHQRORJLFDO�VWDWH�DIIHFWHG�WKH�IRUDJH�O\H�GDZQ���7KH�IORRG�OHYHO�RU��WKH�VRLO�PRLVWXUH�DIIHFWHG�WKH�
SHUFHQWDJH�RI�IRUDJH�VPHDUHG�ZLWK�PXG��

.H\�ZRUGV��8WLOL]DWLRQ��5DQJH��)RUDJH�ORRVHV��7UDPSOLQJ��/HHUVLD�KH[DQGUD��IORRG�OHYHO�
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,QWURGXFFLyQ
0iV�GHO�����GH�OD�VXSHUILFLH�GHO�QRUWH�GH�6DQWD�)H�HVWi�RFXSDGD�SRU�SDVWL]DOHV�QDWXUDOHV���

&XDQGR�HVWRV�SDVWL]DOHV�VRQ�LQXQGDEOHV�XQR�GH�ORV�WLSRV�GH�YHJHWDFLyQ�PiV�IUHFXHQWHV�HV�HO�
�JUDPLOODU�GH�FDxDGD����FRPSXHVWR�SULQFLSDOPHQWH�SRU�JUDPtQHDV�\�F\SHUiFHDV�GH�YDULRV�JpQHURV��
(VWRV�SDVWL]DOHV�WLHQHQ�JUDQ�SRWHQFLDO�GH�SURGXFFLyQ�GH�PDWHULD�VHFD�SHUR�ODV�HVSHFLHV�TXH�OR�
FRPSRQHQ�WLHQHQ�WDOORV�IUiJLOHV�\�IiFLOPHQWH�VH�UHFXHVWDQ��%LVVLR���������(Q�HVWRV�SDVWL]DOHV��ODV�
GLIHUHQWHV�DOWXUDV�\�WLHPSRV�GH�SHUPDQHQFLD�GH�ODV�LQXQGDFLRQHV�WLHQHQ�HIHFWR�VREUH�OD�
FRPSRVLFLyQ�ERWiQLFD��%LVVLR�\�%DWLVWD������\�%LVVLR��/XLVRQL�\�%DWLVWD���������&XDQGR�OD�DOWXUD�
Pi[LPD�GH�ODV�LQXQGDFLRQHV�HV�GH����D����FP�\�ORV�WLHPSRV�GH�SHUPDQHQFLD�GHO�DJXD�QR�VRQ�PX\�
SURORQJDGRV�OD�HVSHFLH�GRPLQDQWH�HV��HQ�PXFKRV�FDVRV�/HHUVLD�KH[DQGUD� FRQ�HVFDVD�SUHVHQFLD�GH�
DFRPSDxDQWHV��/XLVRQL�\�%LVVLR���������(VWD�FRPXQLGDG�SXHGH�SURGXFLU�HQ�SURPHGLR�������NJ�
PV�KD�DxR��FRQ�JUDQ�YDULDELOLGDG�HQWUH�DxRV�GHELGR�D�OD�GHSHQGHQFLD�GH�ODV�LQXQGDFLRQHV��(VWD�
PDVD�GH�IRUUDMH�JHQHUDOPHQWH�HV�DSURYHFKDGD�HQ�XQ EDMR�SRUFHQWDMH�

/RV�DQLPDOHV�HQ�SDVWRUHR��XWLOL]DQ�SDUWH�GHO�IRUUDMH�GLVSRQLEOH�\�SLVRWHDQ�SXGLHQGR�GDxDU�ODV�
SODQWDV�\�HO�VXHOR��:LONLQV�\�*DUZRRG���������'H�DFXHUGR�D�3HHO��&LWDGR�SRU�:LONLQV�\�*DUZRRG�
������ORV�DQLPDOHV�FRVHFKDQ�HQWUH�HO����\�HO�����GHO�IRUUDMH�GLVSRQLEOH��FRUUHVSRQGLHQGR�ORV�
YDORUHV�PiV�EDMRV�D�ORV�SDVWL]DOHV�XELFDGRV�HQ�VXHORV�GH�GLItFLO�GUHQDMH���/RV�GDxRV�RFDVLRQDGRV�DO�
SDVWL]DO�GXUDQWH�HO�SDVWRUHR�\�OD�SURGXFFLyQ�IXWXUD�GHO�PLVPR�HVWiQ�OLJDGRV�D�XQ�Q~PHUR�PX\�DOWR�
GH�IDFWRUHV��WLSR�GH�VXHOR��KXPHGDG��HVSHFLH��DOWXUD�GH�OD�YHJHWDFLyQ��FDUJD�DQLPDO�\�RWURV��%URZQ�
\�(YDQV������\�:LONLQV�\�*DUZRRG��������SHUR�VLQ�GXGD�OD�KXPHGDG�GHO�VXHOR�HV�XQR�GH�ORV�
SULQFLSDOHV��(GPRQG������\�:LWVHOO�\�+REVV����������/RV�GDxRV�RFDVLRQDGRV�DO�VXHOR�SRU�HO�
SLVRWHR�VH�SXHGHQ�UHVXPLU�HQ�ORV�FDPELRV�GH�GHQVLGDG�\�HVWUXFWXUD�GHO�PLVPR�\�OD�LQWHQVLGDG�GH�
HVWDV�PRGLILFDFLRQHV�GHSHQGHQ�SULQFLSDOPHQWH�GH�OD�KXPHGDG�GHO�VXHOR��:LONLQV�\�*DUZRRG�
��������/XHJR�GHO�SDVWRUHR��HO�IRUUDMH�UHPDQHQWH�SXHGH�TXHGDU�HQ�SLp��DFRVWDGR��HPEDUUDGR�R�
HQWHUUDGR�HQ�HO�EDUUR��SXGLHQGR�WDPELpQ�GHVSUHQGHUVH�GH�OD�SODQWD���(O�SRUFHQWDMH�GH�FDGD�XQD�GH�
HVWDV�IUDFFLRQHV�HQ�ORV�SDVWL]DOHV�LQXQGDEOHV��HQWUH�RWURV�IDFWRUHV�GHSHQGHUtD�GH�OD�HVSHFLH��IDVH�
IHQROyJLFD��KXPHGDG�GHO�VXHOR��DOWXUD�GH�OD�LQXQGDFLyQ��DOWXUD�GH�ODV�SODQWDV�\�FDUJD�DQLPDO�

/RV�REMHWLYRV�GHO�WUDEDMR�IXHURQ��FXDQWLILFDU�OD�XWLOL]DFLyQ�\�SpUGLGD�GH�IRUUDMH�HQ�XQ�
JUDPLOODU�GH�FDxDGD�\�UHODFLRQDU�HVWDV�YDULDEOHV�FRQ�HO�HVWDGR�GH�OD�YHJHWDFLyQ�\�HO�QLYHO�GH�
LQXQGDFLyQ�R�KXPHGDG�GHO�VXHOR�
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0DWHULDOHV�\�0pWRGRV

(O�WUDEDMR�VH�UHDOL]y�HQWUH�-XOLR�GH������\�(QHUR�GH�������HQ�HO�&HQWUR�2SHUDWLYR�([SHULPHQWDO�
�7LWR�/LYLR�&RSSD��GHO�0$*,&��XELFDGR�HQ�HO�GHSDUWDPHQWR�9HUD��3URYLQFLD�GH�6DQWD�)H��5HS~EOLFD�
$UJHQWLQD�

(O�SDVWL]DO�HUD�XQ�³JUDPLOODU�GH�FDxDGD´��/XLVRQL�\�%LVVLR�������XELFDGR�HQ�XQD�SRVLFLyQ�
LQWHUPHGLD�D�EDMD�GHO�UHOLHYH���(O������GH�OD�ELRPDVD�HVWDED�FRPSXHVWD�SRU� /HHUVLD�KH[DQGUD� \�HO�UHVWR�
SRU�&\SHUXV�VSS��(OHRFKDULV�PDFURVWDFK\D \�RWUDV�HVSHFLHV�GH�PHQRU�LPSRUWDQFLD� /RV�DQLPDOHV�VH�
PDQHMDURQ�HQ�IRUPD�URWDWLYD��FRQ�SDVWRUHRV�GH�HQWUH���\����GtDV��GHSHQGLHQGR�GH�OD�YHORFLGDG�GH�
FUHFLPLHQWR�GHO�SDVWR�\�UHTXHULPLHQWR�GH�ORV�DQLPDOHV���6H�XWLOL]y�XQD�FDUJD�GH������(TXLYDOHQWH�YDFD�SRU�
KHFWiUHD

(Q�GRV�SRWUHURV�FRQWLJXRV�GH�DSUR[LPDGDPHQWH����KD�VH�HVWDEOHFLHURQ�FLQFR�WUDQVHFWDV�HQ�FDGD�
XQR��WUDWDQGR�GH�DEDUFDU�VHFWRUHV�FRQ�LQXQGDFLRQHV�QR�PD\RUHV�D����FP�GH�DJXD�\�TXH�QR�IXHUDQ�GH�
WUiQVLWR�FRQWLQXR�GH�DQLPDOHV��FRQ�HVWRV�UHTXLVLWRV�QR�VH�SXGR�ORJUDU�XQD�GLVWULEXFLyQ�DOHDWR ULD�GHO�
PXHVWUHR��&DGD�WUDQVHFWD�WHQtD����SXQWRV��FDGD�XQR�VHSDUDGR�XQ�PHWUR�GHO�FRQWLJXR���(Q�FDGD�SXQWR�VH�
XELFy�XQ�PDUFR�TXH�GHOLPLWDED�XQD�SDUFHOD�GH����
����FP���/DV�WUDQVHFWDV�IXHURQ�OHtGDV�DQWHV�GH�OD�
HQWUDGD�GH�ORV�DQLPDOHV�DO�SRWUHUR�\�OXHJR�TXH�V DOtDQ���(Q�FDGD�SDUFHOD�VH�REVHUYDURQ�ODV�VLJXLHQWHV�
YDULDEOHV��
)RUUDMH�WRWDO��)7���VH�XWLOL]y�HO�PpWRGR�%RWDQDO��7RWKLOO�(W�DO� �������ORV�UHVXOWDGRV�VH�H[SUHVDQ�HQ�NJ�
PV���KD���3DUD�HO�FiOFXOR�GH�ORV�GDWRV�VH�XWLOL]y�HO�SURJUDPD�%RGR��%LVVLR���������6H� UHDOL]y�D�OD�HQWUDGD�\�
D�OD�VDOLGD�GH�ORV�DQLPDOHV�GH�FDGD�SRWUHUR�
)RUUDMH�XWLOL]DGR��)8�� VH�XWLOL]y�HO�PpWRGR�GH�/DPPDVRQ�\�-HQVHQ���������ORV�UHVXOWDGRV�VH�H[SUHVDQ�
HQ�SRUFHQWDMH�VREUH�HO�IRUUDMH�WRWDO���(VWD�HYDOXDFLyQ�VH�UHDOL]y�VRODPHQWH�D�OD�VDOLGD GH�ORV�DQLPDOHV�GH�
FDGD�SRWUHUR�
)RUUDMH�DFRVWDGR��)$���IRUUDMH�LQFOLQDGR��IRUPDQGR�XQ�iQJXOR�PHQRU�GH����JUDGRV�FRQ�OD�OtQHD�GHO�VXHOR��
6H�HVWLPy�YLVXDOPHQWH�HQ�IRUPD�GH�SRUFHQWDMH�VREUH�HO�IRUUDMH�WRWDO��D�OD�VDOLGD�GH�ORV�DQLPDOHV�GH�FDGD�
SRWUHUR�
)RUUDMH�HPEDUUDGR��)(���IRUUDMH�FXELHUWR�WRWDO�R�SDUFLDOPHQWH�FRQ�EDUUR���6H�HVWLPy�YLVXDOPHQWH�HQ�
IRUPD�GH�SRUFHQWDMH�VREUH�HO�IRUUDMH�WRWDO��D�OD�VDOLGD�GH�ORV�DQLPDOHV�GH�FDGD�SRWUHUR��
)RUUDMH�HQ�SLp��)(3���)7� �)8�)$�)(�
&RHILFLHQWH�XWLOL]DGR�SHUGLGR��&83�� )8����)(�)$�
&RHILFLHQWH�XWLOL]DGR�HQ�SLH��&8(3�� )8���)(3
(UURU��)7�DO�HQWUDU�ORV�DQLPDOHV�± �)7�DO�VDOLU�ORV�DQLPDOHV���)8��
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0DWHULDO�PXHUWR��00���)RUUDMH�FRQ�FRORUDFLyQ�PDUUyQ�FODUR��6H�HVWLPy�YLVXDOPHQWH�HQ�IRUPD�GH�
SRUFHQWDMH�VREUH�HO�IRUUDMH�WRWDO ��D�OD�HQWUDGD�\�VDOLGD�GH�ORV�DQLPDOHV�GHO�SRWUHUR��
$OWXUD�GH�ODV�SODQWDV��$3�� DOWXUD�SURPHGLR�HQWUH�OD�SODQWD�PiV�DOWD�\�OD�PiV�EDMD�GH�FDGD�SDUFHOD���6H�
HYDOXy�D�OD�HQWUDGD�\�VDOLGD�GH�ORV�DQLPDOHV�GH�FDGD�SRWUHUR�
$OWXUD�GHO�DJXD�VXSHUILFLDO��$$6�� VH�PLGLy�HO�QLYHO�GHO�DJXD�HQ�FDGD�SDUFHOD�D�OD�HQWUDGD�\�VDOLGD�GH�ORV�
DQLPDOHV�GH�DPERV�SRWUHURV�
(VWDGR�IHQROyJLFR��VH�WRPDURQ�WUHV�HVWDGRV��YHJHWDWLYR��UHSURGXFFLyQ�\�GLVHPLQDFLyQ���)XH�HYDOXDGD�D�OD�
HQWUDGD�GH�ORV�DQLPDOHV�D�FDGD�SRWUHUR

/DV�PHGLDV�GH�ORV�GLIHUHQWHV�PXHVWUHRV�VH�FRPSDUDURQ�SRU�PHGLR�GHO�DQiOLVLV�GH�OD�YDULDQFLD�
XWLOL]DQGR�XQ�GLVHxR�FRPSOHWDPHQWH�DOHDWRUL]DGR�\�VH�VHSDUDURQ�SRU�HO�WHVW�GH�7XNH\�DO�����6WHHO�\�7RUULH�
��������/D�UHODFLyQ�HQWUH�ODV�YDULDEOHV�VH�HVWXGLy�SRU�PHGLR�GHO�DQiOLVL V�GH�UHJUHVLyQ��.OHLPEDXQ��.XSSHU�
\�0XOOHU���������(Q�DPERV�DQiOLVLV�VH�XWLOL]y�SDUD�ORV�FiOFXORV�HO�6$6��������

5HVXOWDGRV�\�'LVFXVLyQ
(Q�HO�FXDGUR���\�JUiILFR���VH�PXHVWUDQ�ORV�UHVXOWDGRV�REWHQLGRV�HQ�ODV����IHFKDV�HYDOXDGDV��

/D�XWLOL]DFLyQ�SURPHGLR�GH�WRGDV�ODV�IHFKDV�IXH�����GHO�IRUUDMH�WRWDO��OD�Pi[LPD�IXH�����HQ�
RFWXEUH�GH������\�OD�PtQLPD�GH����HQ�IHEUHUR�GH��������OD�PD\RU�XWLOL]DFLyQ�DEVROXWD�VH�UHJLVWUy�
HQ�HQHUR�GH��������1R�VH�HQFRQWUy�UHODFLyQ�VLJQLILFDWLYD�HQWUH�SRUFHQWDMH�GH�IRUUDMH�XWLOL]DGR FRQ�
OD�SHUPDQHQFLD�GH�ORV�DQLPDOHV�HQ�HO�SRWUHUR��FRQ�HO�PDWHULDO�PXHUWR��R�FRQ�HO�IRUUDMH�WRWDO�R�
DOWXUD�GH�OD�YHJHWDFLyQ���(O�FRHILFLHQWH�XWLOL]DGR���SHUGLGR�IXH�PHQRU�GH����ODV�SpUGLGDV�VXSHUDURQ�
HO�IRUUDMH�XWLOL]DGR���FXDQGR�HO�PDWHULDO�PXHUWR�HVWXYR�SRU�HQFLPD�GHO������\�OD�SODQWD�HVWDED�HQ�
UHSURGXFFLyQ�\�IXH�PD\RU�GH���FRQ�SODQWDV�HQ�HVWDGR�YHJHWDWLYR��FRQ�HVFDVR�PDWHULDO�PXHUWR�\�
FRQ�PHQRV�GH����FP�GH�DOWXUD�

(O�IRUUDMH�DFRVWDGR�SURPHGLR�GH�WRGDV�ODV�IHFKDV�HYDOXDGDV�IXH������FRQ�YDORUHV�Pi[LPRV�
GH������ORV�PHVHV�GH�PiV�DOWR�YXHOFR�IXHURQ IHEUHUR��PDU]R��PD\R�\�DJRVWR�GH��������(O�IRUUDMH�
DFRVWDGR�VH�UHODFLRQy�HQ�IRUPD�OLQHDO�FRQ�OD�DOWXUD�GH�OD�YHJHWDFLyQ��5 ������\�FRQ�HO�IRUUDMH�WRWDO�
�5 �������WDPELpQ�VH�OR�SXHGH�UHODFLRQDU�FRQ�HO�HVWDGR�IHQROyJLFR�\�SRUFHQWDMH�GH�PDWHULDO�
PXHUWR��$��PHGLGD�TXH�OD�SODQWD�VH�HORQJy�\�DXPHQWy�VX�PDVD�DpUHD�ODV�SRVLELOLGDGHV�GH�YXHOFR�
DXPHQWDURQ��HVWR�VH�SRGUtD�H[SOLFDU�SRU�OD�GLVWULEXFLyQ�GHO�SHVR�HQ�OD�DOWXUD�GH�OD�SODQWD�\�HO�
GHVSOD]DPLHQWR�GHO�FHQWUR�GH�JUDYHGDG�KDFLD�DUULED���(Q�ORV�PHVHV�GH�IHEUHUR��PDU]R�\�PD\R�
/HHUVLD�KH[DQGUD HVWDED�IORUHFLHQGR��IUXFWLILFDQGR�R�GLVHPLQDQGR��GXUDQWH�HVWDV�IDVHV�OD�SODQWD�
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HORQJy�VXV�FDxDV�\�HVWDV�PDGXUDURQ�UiSLGDPHQWH���ODV�FDxDV�PDGXUDV�HUDQ�TXHEUDGL]DV�SRU�OR�TXH�
DXPHQWDURQ�ODV�SRVLELOLGDGHV�GH�YXHOFR�FRQ�UHODFLyQ�D�OD�SODQWD�HQ�HVWDGR�YHJHWDWLYR���(O�PDWHULDO�
PXHUWR�HQ�ORV�PHVHV�GH�PiV�DOWR�SRUFHQWDMH�GH�YXHOFR�IXH�PD\RU�GH�������HQ�ORV�UHVWDQWHV�IHFKDV�
IXH�PHQRU�GH�������/D�UHODFLyQ�HQWUH�HO�YXHOFR�\�HO�SRUFHQWDMH�GH�PDWHULDO�PXHUWR�\D�IXH�
HVWXGLDGD�SRU�4XLQ�\�+HUYH\��������TXH�HQFRQWUDURQ�TXH�ODV�SODQWDV�FRQ�PD\RU�SRUFHQWDMH�GH�
KRMDV�VHFDV�DFUHFHQWDEDQ�ODV�SRVLELOLGDGHV�GH�VHU�GDxDGDV�SRU�OD�DFFLyQ�GHO�SLVRWHR���&RQ�ORV�
UHVXOWDGRV�GH�HVWH�WUDEDMR�QR�VH�SUXHED�TXH�HO�DJXD�VXSHUILFLDO�DIHFWH�HO�YXHOFR��VLQ�HPEDUJR�
WDPSRFR�VH�SXHGH�GHVFDUWDU�WRWDOPHQWH�\D�TXH�VX�HIHFWR�SRGUtD�FRQIXQGLUVH�FRQ�HO�GH�RWUDV�
YDULDEOHV�

&XDGUR��� 5HVXOWDGRV�REWHQLGRV�HQ�ODV����IHFKDV�HYDOXDGDV�/DV�PHGLDV�VHJXLGDV�GH�XQD�PLVPD� OHWUD��
GHQWUR�GH�FDGD�YDULDEOH��QR�GLILHUHQ�HQWUH�Vt���7XNH\�����

-XO��
��

2FW�
��

'LF�
��

)HE�
��

0DU�
��

0D\�
��

-XQ�
��

$JR�
��

6HW�
��

'LF�
��

(QH�
��

)RUUDMH�XWLOL]DGR���� ���F ���D ���FG ��I ��I ���HI ���E ���GH ���E ���HI ���HI
)RUUDMH�HQ�SLp���� ���EF ���F ���D ���F ���EF ���EF ���EF ���DE ���DE ���D ���DE
)RUUDMH�DFRVWDGR���� ���E ��FG ��G ���D ���D ���D ��EFG ���D ��G ��EFG ��EFG
)RUUDMH�HPEDUUDGR���� ��DE ��FG ��G ���D ��FG ��DE ��EF ��FG ��G ��G ��G
(UURU�� �� � � �� �� � � � � �� ��
8WLOL]DGR���SHUGLGR ��� ���� ���� ��� ��� ��� ��� ��� ��� ��� ���
8WLOL]DGR���HQ�SLp ���� ���� ���� ���� ���� ���� ��� ���� ���� ���� ����
)RUUDMH�WRWDO��NJ�PV���KD� ��� ��� ���� ���� ���� ���� ��� ��� ��� ���� ����
$OWXUD�YHJHW��$QWHV��FP� �� �� �� �� �� �� �� �� �� �� ��
$OWXUD�YHJHW��'HVSXHV��FP� � � �� �� �� �� �� �� � �� ��
0DWHULDO�PXHUWR���� � � � �� �� �� �� �� � � �
'XUDFLyQ�SDVWRUHR��GtDV� �� �� �� �� �� �� �� �� � �� ��
$OWXUD�DJXD�DQWHV��FP� � � � � � � � � � �� ��
$OWXUD�DJXD�GHVSXpV��FP� � � � � � � � � � � ��
(VWDGR�IHQROyJLFR 9HJ 9HJ YHJ 5HS 5HS 5HS 9HJ YHJ YHJ YHJ 9HJ
YHJ �(VWDGR�YHJHWDWLYR
UHS �(VWDGR�UHSURGXFWLYR

(O�IRUUDMH�HPEDUUDGR�SURPHGLR�GH�WRGDV�ODV�IHFKDV�HYDOXDGDV�IXH�����HO�YDORU�Pi[LPR�IXH�
����\�VH�UHJLVWUy�HQ�IHEUHUR�GH��������(VWD�YDULDEOH�SDUHFHUtD�QR�WHQHU�LPSRUWDQFLD�VL�VH�
FRQVLGHUDQ�ORV�YDORUHV�SURPHGLR��HQ�LQYLHUQRV�OOXYLRVRV��D�OD�EDMD�SURGXFFLyQ�GH�OD�pSRFD�VH�
VXPDQ�OD�SpUGLGD�SRU�HPEDUUDGR�\�HO�PHQRU�FUHFLPLHQWR�SRU�EORTXHR�GHO�LQWHUFDPELR�JDVHRVR�
�%URZQ�\�(YDQV�������SRU�OR�TXH�SRGUtD�WHQHU�LPSRUWDQFLD���(O�IRUUDMH�HPEDUUDGR�VH�OR�SXHGH�
UHODFLRQDU�FRQ�HO�QLYHO�GH�LQXQGDFLyQ�R��KXPHGDG�GHO�VXHOR��ORV�PD\RUHV�SRUFHQWDMHV�GH�IRUUDMH�
HPEDUUDGR�IXHURQ�UHJLVWUDGRV�FRQ���D���FP�GH�DJXD�VXSHUILFLDO�R�FRQ�VXHOR�VDWXUDGR�R�HQFKDUFDGR���
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�

(O�IRUUDMH�HQ�SLp�SURPHGLR�GH�WRGDV�ODV�IHFKDV�HYDOXDGDV�IXH�GH������OR�TXH�HVWDUtD�
HYLGHQFLDQGR�XQD�FDUJD�DQLPDO�EDMD��FRPR�RFXUULy�HQ�ORV�PHVHV�GH�PiV�DFWLYR�FUHFLPLHQWR��
FXDQGR�HO��FRHILFLHQWH�XWLOL]DGR�HQ�SLp�IXH�PHQRU�GH�������YHU�FXDGUR������3RU�HO�FRQWUDULR�OD�FDUJD�
IXH DOWD�GXUDQWH�ORV�PHVHV�GH�PHQRU�FUHFLPLHQWR�R�PHQRU�PDWHULDO�DFXPXODGR�FXDQGR�HO�
FRHILFLHQWH�VXSHUy�HO�����7DPELpQ�VH�GHEH�WHQHU�HQ�FXHQWD�ORV�SRUFHQWDMHV�GH�PDWHULDO�PXHUWR��
FXDQGR�HVWRV�IXHURQ�HOHYDGRV��HO�DQLPDO�FDVL�QR�OR�XWLOL]y��HVWD�VLWXDFLyQ�KL]R�TXH�HO�SURPHGLR�GH��
IRUUDMH�HQ�SLH�DXPHQWH�

'HELGR�D�TXH�HO�HUURU�VLHPSUH�IXH�SRVLWLYR�\�HOHYDGR�HQ�OD�PD\RU�SDUWH�GH�ORV�SDVWRUHRV�FRQ�
VXHOR�HQFKDUFDGR�R�FRQ�DJXD�HQ�VXSHUILFLH��SHQVDPRV��TXH�XQD�SRUFLyQ�LPSRUWDQWH�GH�HVWH�VH�GHEH�
DO�IRUUDMH�HQWHUUDGR�HQ�HO�EDUUR

(Q�HO�JUiILFR���VH�PXHVWUD�HO�IRUUDMH�XWLOL]DGR��HQ�SLp�\�DFRVWDGR�\�HPEDUUDGR��HQ�IXQFLyQ�GH�
OD�DOWXUD�GH�OD�YHJHWDFLyQ�PHGLGD�DQWHV�GHO�SDVWRUHR�GH�ORV�DQLPDOHV��\�HQ�HO�FXDGUR���VH�PXHVWUDQ�
ODV�UHODFLRQHV�HQFRQWUDGDV�HQWUH�HVWDV�YDULDEOHV��$�PHGLGD�TXH�OD�SODQWD�FUHFLy�\�VH�GHVDUUROOy�
GLVPLQX\y�HO�SRUFHQWDMH�GH�XWLOL]DFLyQ��DXPHQWy�HO�SRUFHQWDMH�GH�YXHOFR�\�HO�IRUUDMH�HQ�SLp�
PDQWXYR�YDORUHV�FRQVWDQWHV��(VWR�LQGLFD�TXH�OD�DOWXUD�GH�OD�YHJHWDFLyQ�DIHFWy�OD�XWLOL]DFLyQ�\�ODV�
SpUGLGDV�GH�IRUUDMH��SHUR�QR�DO�IRUUDMH�HQ�SLp���'HELGR�D�TXH�OD�DOWXUD�GH�OD�YHJHWDFLyQ�HVWXYR�
UHODFLRQDGD�FRQ�HO�SRUFHQWDMH�GH�PDWHULDO�PXHUWR�\�OD�IDVH�IHQROyJLFD��QR�VH�SXHGHQ�DLVODU�ORV�
HIHFWRV�GH�HVWDV�WUHV�YDULDEOHV�

&XDGUR�����5HODFLRQHV�HQWUH�HO�IRUUDMH�XWLOL]DGR��DFRVWDGR�\�HPEDUUDGR�\�HQ�SLp��FRQ�OD�DOWXUD�GH�OD�
YHJHWDFLyQ�DQWHV�GHO�SDVWRUHR�GH�ORV�DQLPDOHV�

(FXDFLyQ 5
8WLOL]DFLyQ� ������� �����
�$OWXUD ����
$FRVWDGR���(PEDUUDGR� �� ������������
�$OWXUD ����
(Q�3Lp� ����������������
�$OWXUD ����

/RV�FRHILFLHQWHV IRUUDMH�XWLOL]DGR���SHUGLGR�PiV�HOHYDGRV�VH�REWXYLHURQ��FRQ�SODQWDV�HQWUH�
���\����FP�GH�DOWXUD��HQ�HVWDGR�YHJHWDWLYR�\�FRQ�HVFDVR�PDWHULDO�PXHUWR���$�SHVDU�GH�HOOR�HVWD�QR�
GHEHUtD�VHU�OD�DOWXUD�D�OD�TXH�VH�GHEHQ�PDQHMDU�HVWRV�SDVWL]DOHV��\D�TXH�OD�SURGXFFLyQ�\�HO�YLJRU�GH�
OD�SODQWD�GHFOLQDUtDQ�HQ�HO�WLHPSR�\�DGHPiV�QR�VH�OH�SHUPLWLUtD�OD�UHSURGXFFLyQ�YHJHWDWLYD�SRU�
PHGLR�GHO�YXHOFR�\�EURWH�GH�\HPDV�D[LODUHV���1XHVWUD�KLSyWHVLV�HV�TXH�VH�GHEHUtD�FRPHQ]DU�HO�
SDVWRUHR�FRQ�SODQWDV�GH�HQWUH����\����FP�SDUD�PDQWHQHU�HO�YLJRU�\�XQD�XWLOL]DFLyQ�UD]RQDEOH�GH�ODV�
PLVPDV��$GHPiV��XQD�YH]�SRU�DxR�VH�SRGUtD�GDU�XQ�GHVFDQVR�PiV�SURORQJDGR�SDUD�SHUPLWLU�OD�
UHSURGXFFLyQ�YHJHWDWLYD���3DUD�SUREDU�HVWD�KLSyWHVLV�KDFHQ�IDOWD�HVWXGLRV�PiV�GHWDOODGRV�HQ�HVWH�
WLSR�GH�YHJHWDFLyQ��
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�� �� �� �� �� �� �� �� �� ��
$OWXUD��FP�

�

8WLOL]DGR

(Q�3Lp

$FRVWDGR�\�(PEDUUDGR

*UiILFR����)RUUDMH�DFRVWDGR�\�HPEDUUDGR��IRUUDMH�HQ�SLp�\�IRUUDMH�XWLOL]DGR�HQ�IXQFLyQ�GH�OD�DOWXUD�GH�OD�YHJHWDFLyQ�
PHGLGD�DQWHV�GHO�SDVWRUHR�GH�ORV�DQLPDOHV�

&RQFOXVLRQHV
/D�DOWXUD�GH�OD�YHJHWDFLyQ�IXH�OD�YDULDEOH�TXH�PiV�DIHFWy�OD�XWLOL]DFLyQ�\�ODV�SpUGLGDV�GH�

IRUUDMH�GH�/HHUVLD�KH[DQGUD��/D�DOWXUD�GH�OD�YHJHWDFLyQ�HVWD�UHODFLRQDGD�FRQ�HO�PDWHULDO�PXHUWR��
SRU�OR�WDQWR�HVWD�YDULDEOH�WDPELpQ�SXHGH�VHU�XQ�LQGLFDGRU�SDUD�HVWLPDU�OD�XWLOL]DFLyQ�\�ODV�SpUGLGDV�
GH�IRUUDMH�

/LWHUDWXUD�&LWDGD
%LVVLR��-�&����������&ODVLILFDFLyQ�GH�ORV�3DVWL]DOHV�1DWXUDOHV�GH�ORV�%DMRV�6XEPHULGLRQDOHV�6DQWDIHVLQRV�
�SULPHUD�DSUR[LPDFLyQ����)XQGDFLyQ�-RVp�0DUtD�$UDJyQ���3XEOLFDFLyQ�WpFQ LFD�1������

%LVVLR��-�&��\�:�%��%DWLVWD����������0RGLILFDFLRQHV�HQ�XQ�3DMRQDO�GH�ORV�%DMRV�6XEPHULGLRQDOHV�&DXVDGDV�
SRU�OD�5HWHQFLyQ�GH�$JXD�GH�(VFXUULPLHQWR�2FDVLRQDGD�SRU�XQD�5XWD��,17$��(($�5HFRQTXLVWD���
3XEOLFDFLyQ�7pFQLFD�1���
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%LVVLR��-�&���/�+��/XLVRQL�\�:�%��%DWWLVWD����������5HODFLRQHV�(QWUH�HO�$JXD�6XSHUILFLDO�\�ORV�7UHV�
3ULQFLSDOHV�7LSRV�GH�9HJHWDFLyQ�GH�ORV�%DMRV�6XEPHULGLRQDOHV�GH�OD�3URYLQFLD�GH�6DQWD�)H��,17$��(($�
5HFRQTXLVWD��3XEOLFDFLyQ�7pFQLFD�1�����

%LVVLR��-�&����������%RGR��3URJUDPD�SDUD &DOFXODU�'DWRV�2EWHQLGRV�FRQ�%RWDQDO�\�'REOH�0XHVWUHR���,17$��
(($�5HFRQTXLVWD��3XEOLFDFLyQ�0LVFHOiQHD�1����

%URZQ��.�5�\�3�6��(YDQV����������$QLPDO�7UHDGLQJ��D�5HYLHZ�RI�WKH�:RUN�RI�WKH�/DWH�'��%��(GPRQG��1HZ�
=HDODQG�-RXUQDO�RI�([SHULPHQWDO�$JULFXOWXUH������������

(GPRQG��'�%����������(IIHFWV�RI�7UHDGLQJ�3HUHQQLDO�5\HJUDVV��/ROLXP�SHUHQQH�/���DQG�:LWKH�&ORYHU�
�7ULSKROLXP�UHSHQV�/���3DVWXUHV�LQ�:LQWHU�DQG�6XPPHU�DW�7ZR�6RLO�0RLVWXUH�/HYHOV��1HZ�=HODQG�
-RXUQDO�RI�$JULFXOWXUDO�5HVHDUFK������������

.OHLPEDXP��'�*��/�/��.XSSHU�\�.�(��0XOOHU���������$SSOLHG�5HJUHVVLRQ�$QDO\VLV�DQG�2WKHU�0XOWLYDULDEOH�
0HWKRGV���3:6�.(17�3XEOLVKLQJ�&RPSDQ\������S�

/DPPDVVRQ�7��\�&��-HQVHQ����������*UDVV�9ROXPH�7DEOHV�IRU�'HWHUPLQLQJ�5DQJH�8WLOL]DWLRQ�� 6FLHQFH�
�������

/XLVRQL�/�+��\ -��&��%LVVLR���������8QLGDGHV�GH�9HJHWDFLyQ�\��&RQGLFLyQ�*DQDGHUD�HQ�XQ�$UHD�GH�OD�&XxD�
%RVFRVD�6DQWDIHVLQD��,17$�(($�5HFRQTXLVWD���3XEOLFDFLyQ�7pFQLFD�1���

4XLQQ��-�$��$QG�'�)��+HUYH\����������7UDPSOLQJ�/RRVHV�DQG�7UDYHO�E\�&DWWOH�RQ�6DQGKLOOV�5DQJH���-R XUQDO�
RI�5DQJH�0DQDJHPHQW����������

6$6���������6$6�67$7�8VHU
V�*XLGH��5HOHDVH��������6$6�,QVWLWXWH�,QF��1&�
6WHHO��5�*�'��\�-�+��7RUULH����������3ULQFLSOHV�DQG�3URFHGXUHV�RI�6WDWLVWLFV��$�%LRPHWULFDO�$SSURDFK���
0F*UDZ�+LOO�%RRN�&RPSDQ\�

7RWKLOO��-�&���-�1�*��+DUJUHDYHV�\�5�0��-RQHV����������%RWDQDO��7URSLFDO�$JURQRP\�7HFKQLFDO�
0HPRUDQGXP��1����

:LONLQV�5�-��\�(��$��*DUZRRG����������(IIHFWV�RI�7UHDGLQJ�3RDFKLQJ�DQG�)RXOLQJ�RQ�JUDVVODQG�3URGXFWLRQ�
DQG�8WLOL]DWLRQ���%ULWLVK�*UDVVODQG�6RFLHW\��2FFDVLRQDO�6\PSRVLXP�1�������(G��-��)UDPH��SS����� ���

:LWWVHOO��/�(��\�-��$��+REEV����������6RLO�&RPSDFWLRQ�(IIHFWV�RQ�)LHOG�3ODQW�*URZWK��� $JURQRP\�-RXUQDO���
�����������

$JUDGHFLPLHQWRV
6H�DJUDGHFH�DO�GLUHFWRU�GHO�&HQWUR�2SHUDWLYR�([SHULPHQWDO�³7LWR�/LYLR�&RSSD´��,QJ��$JU��

2VFDU�0RUHDO�\�DO�SHUVRQDO�GH�&DPSR�)DXVWR�3HUDOWD�\�5REHUWR�(VStQGROD�
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