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&$3,78/2���
0DQHMR�DJURQyPLFR�\�ORV�IDFWRUHV�TXH�LQIOX\HQ�HQ�HO�FUHFLPLHQWR�\�

GHVDUUROOR�GH�ODV�SODQWDV�GHO�FXOWLYR�GH�FKLOH�KDEDQHUR

$JURQRPLF�PDQDJHPHQW�DQG�WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�JURZWK�DQG�GHYHORSPHQW�RI�
SODQWV�RI�KDEDQHUR�SHSSHU�FURS

/ySH]�3XF��*XDGDOXSH���5RGUtJXH]�5RGUtJXH]��-XDQ�'����5DPtUH]�6XFUH��0DQXHO�2����
5RGUtJXH]�%XHQILO� ,QJULG�0��

�&HQWUR�GH�,QYHVWLJDFLyQ�\�$VLVWHQFLD�HQ�7HFQRORJtD�\�'LVHxR�GHO�(VWDGR�GH�-DOLVFR��6XEVHGH�6XUHVWH��7DEODMH�&DWDVWUDO�
������ .P� ���� &DUU�� 6LHUUD� 3DSDFDO�&KXEXUQi� SXHUWR�� 3DUTXH� &LHQWtILFR� 7HFQROyJLFR� GH� <XFDWiQ�� &3� ������0pULGD��
<XFDWiQ��0p[LFR���DXWRU�GH�FRUUHVSRQGHQFLD��LURGULJXH]#FLDWHM�P[

5HVXPHQ

(O� FKLOH� KDEDQHUR �&DSVLFXP� FKLQHQVH -DFT��� HV� XQR� GH� ORV� FXOWLYRV� FRPHUFLDOHV�
HPEOHPiWLFRV�GH� OD�3HQtQVXOD�GH�<XFDWiQ��0p[LFR��'HELGR�D�TXH�HO� VDERU� WtSLFR�GH� ORV�
IUXWRV�HV�~QLFR�GH�HVWD�UHJLyQ�GH�0p[LFR�HQ�HO������VH�OH�RWRUJy�OD�GHQRPLQDFLyQ�GH�RULJHQ��
/DV� FDUDFWHUtVWLFDV� RUJDQROpSWLFDV� TXH� GLVWLQJXHQ� D ORV� IUXWRV� GH� FKLOH� KDEDQHUR� VRQ� HO�
DURPD� \� VDERU� SDUWLFXODU� \� DOWR� QLYHO� GH� SLFDQWH FRQIHULGR SRU� OD� DOWD� FRQFHQWUDFLyQ� GH�
FDSVDLFLQRLGHV�� /D� FRQFHQWUDFLyQ� GH� ORV� FDSVDLFLQRLGHV� SXHGH� VHU� LQIOXHQFLDGD SRU ODV�
FRQGLFLRQHV� GH� HVWUpV� KtGULFR� R�PDQHMR� QXWULFLRQDO GHO� FXOWLYR�� HQWUH� RWURV�� 7HQLHQGR� HQ�
FXHQWD� OD� LPSRUWDQFLD� FRPHUFLDO� GHO� FXOWLYR�� HV� LPSRUWDQWH� DSOLFDU� XQ� DGHFXDGR�PDQHMR�
DJURQyPLFR�\�FRQRFHU�ORV�IDFWRUHV�TXH�LQIOX\HQ�HQ�HO�FUHFLPLHQWR�\�GHVDUUROOR�GH�ODV�SODQWDV�
GHO�FXOWLYR�GH�FKLOH�KDEDQHUR��(Q HO�PDQHMR�DJURQyPLFR�VH�GHEH�FRQVLGHUDU�ODV�FRQGLFLRQHV�
GH�JHUPLQDFLyQ��HO�WUDQVSODQWH��HO�ULHJR��OD�IHUWLOL]DFLyQ��SRU�OR�TXH�HO REMHWLYR�GHO�SUHVHQWH�
FDStWXOR�HV�FRPHQWDU�ORV�IDFWRUHV�TXH�LQIOX\HQ�HQ�HO�FUHFLPLHQWR�\�GHVDUUROOR�GH�ODV�SODQWDV�
GHO�FXOWLYR�GH�FKLOH�KDEDQHUR�\�SUHVHQWDU�ORV�UHVXOWDGRV�REWHQLGRV�DO�HYDOXDU�HO�HIHFWR�GH�
WUHV��WLSRV�GH�VXHOR�HQ�HO�TXH�VH�UHDOL]D�HO�FXOWLYR�GHO�FKLOH�KDEDQHUR�HQ� OD�3HQtQVXOD�GH�
<XFDWiQ��.¶DQNDE�OX¶XP R�VXHOR�URMR��%R[�OX¶XP R�VXHOR�QHJUR�\�&KLFK�OX¶XP R�VXHOR�FDIp���
VREUH�HO�GHVDUUROOR�GH�OD�SODQWD�GH�&DSVLFXP�FKLQHQVH -DTF�\�VX�SURGXFFLyQ�GH�IUXWRV�
3DODEUDV�FODYH� &DSVLFXP�FKLQHQVH��PDQHMR�DJURQyPLFR��VXHORV�GH�<XFDWiQ��FUHFLPLHQWR�
GH�OD�SODQWD

$EVWUDFW

+DEDQHUR�SHSSHU��&DSVLFXP�FKLQHQVH -DFT���LV�RQH�RI�WKH�HPEOHPDWLF�FRPPHUFLDO�FURSV�RI�
WKH�<XFDWDQ�3HQLQVXOD��0H[LFR��%HFDXVH�WKH�W\SLFDO�IODYRU�RI�WKH�IUXLWV�LV�XQLTXH�WR�WKLV�UHJLRQ�
RI�0H[LFR��LQ������WKH�GHVLJQDWLRQ�RI�RULJLQ�ZDV�JUDQWHG��7KH�RUJDQROHSWLF�FKDUDFWHULVWLFV�
WKDW�GLVWLQJXLVK�WKH�KDEDQHUR�SHSSHU�IUXLWV�DUH�WKH�SDUWLFXODU�DURPD�DQG�IODYRU�DQG�KLJK�OHYHO�
RI�VSLFLQHVV�FRQIHUUHG�E\�WKH�KLJK�FRQFHQWUDWLRQ�RI�FDSVDLFLQRLGV��7KH�FRQFHQWUDWLRQ�RI�WKH�
FDSVDLFLQRLGV�FDQ�EH�LQIOXHQFHG�E\�WKH�FRQGLWLRQV�RI�ZDWHU�VWUHVV�RU�QXWULWLRQDO�PDQDJHPHQW�
RI�WKH�FURS��DPRQJ�RWKHUV��&RQVLGHULQJ�WKH�FRPPHUFLDO�LPSRUWDQFH�RI�WKH�FURS��LW�LV�LPSRUWDQW�
WR�DSSO\�DGHTXDWH�DJURQRPLF�PDQDJHPHQW�DQG�WR�NQRZ�WKH�IDFWRUV�WKDW�PD\�LQIOXHQFHG�WKH�
JURZWK� DQG� GHYHORSPHQW� RI� WKH� SODQWV� RI� WKH� +DEDQHUR� SHSSHU� FURS�� ,Q� DJURQRPLF�
PDQDJHPHQW�� JHUPLQDWLRQ� FRQGLWLRQV�� WUDQVSODQWDWLRQ�� LUULJDWLRQ�� DQG� IHUWLOL]DWLRQ�PXVW� EH�
FRQVLGHUHG��VR�WKH�REMHFWLYH�RI�WKLV�FKDSWHU�LV�WR�FRPPHQW�RQ�WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�
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JURZWK�DQG�GHYHORSPHQW�RI�WKH�SODQWV�RI�WKH�KDEDQHUR�SHSSHU�FURS�DQG�WR�VKRZ�WKH�UHVXOWV�
REWDLQHG� ZKHQ� HYDOXDWLQJ� WKH� HIIHFW� RI� WKUHH� W\SHV� RI� VRLO� ZKHUH� WKH� FXOWLYDWLRQ� RI� WKH�
KDEDQHUR�SHSSHU� LV�FDUULHG�RXW� LQ� WKH�<XFDWDQ�3HQLQVXOD��.
DQNDE� OX
XP RU� UHG�VRLO��%R[�
OX
XP RU� EODFN� VRLO� DQG�&KLFK� OX
XP RU� EURZQ�VRLO�� RQ� WKH�GHYHORSPHQW� RI� WKH�&DSVLFXP�
FKLQHQVH -DTF�SODQW�DQG�LWV�IUXLW�SURGXFWLRQ�
.H\ZRUGV��&DSVLFXP�FKLQHQVH��DJURQRPLF�PDQDJHPHQW��<XFDWiQ�6RLOV��3ODQW�JURZWK���

,�,QWURGXFFLyQ

����&DSVLFXP�FKLQHQVH -DFT

(O� FKLOH� KDEDQHUR� �&DSVLFXP� FKLQHQVH -DFT��� HV� XQ FXOWLYR� WUDGLFLRQDO� HQ� HO� VXUHVWH� GH�
0p[LFR�\�<XFDWiQ HV�HO�SULQFLSDO�SURGXFWRU��%RUJHV�*yPH]�HW�DO��������� (Q����� IXHURQ�
VHPEUDGDV �������KD FRQ�HVWH�FKLOH�HQ�ORV�HVWDGRV�GH�&DPSHFKH� 4XLQWDQD�5RR�\�<XFDWiQ�
OR�TXH�UHSUHVHQWy�XQD�SURGXFFLyQ�GH���������WRQ��GH�ODV�FXDOHV� <XFDWiQ�FRQWULEX\y��FRQ��HO�
������GH�HVWD�SURGXFFLyQ��6,$3��������
(O� FKLOH� KDEDQHUR� HV� XQD� SODQWD� GH� FLFOR� DQXDO�� DOFDQ]D� XQD� DOWXUD� GH� ����P� HQ� VXHOR�
PHFDQL]DEOH�\�KDVWD����PHVHV�GH�YLGD��7LHQH�UDt]�SLYRWDQWH�\�XQ�VLVWHPD�UDGLFXODU�ELHQ�
GHVDUUROODGR�FX\R� WDPDxR�GHSHQGH�GH� OD�HGDG�GH� OD�SODQWD��VX� WDOOR�HV�JUXHVR��HUHFWR�\�
JHQHUDOPHQWH�WLHQH�WHQGHQFLD�D�IRUPDU�WUHV�WDOORV�HQ�OD�SULPHUD�UDPLILFDFLyQ�SDUD�GHVSXpV�
FRQWLQXDU�ELIXUFiQGRVH��ODV�KRMDV�VRQ�VLPSOHV��OLVDV�\�DOWHUQDV��ODV�IORUHV�VRQ GH�FRORU�EODQFR��
VH�SXHGHQ�SUHVHQWDU�UDFLPRV�GH KDVWD�VHLV�IORUHV��7XQ������� \�SUHVHQWD�HQ�SURPHGLR�VHLV�
IUXWRV�SRU�D[LOD��HVWRV�VRQ�GH�XQ�WDPDxR�HQWUH���\���FP��HO�FRORU�HV�YHUGH�FXDQGR�VRQ�WLHUQRV��
\�DQDUDQMDGRV��DPDULOORV�R�URMRV�FXDQGR�PDGXURV��VRQ�DGHPiV�PX\�SLFDQWHV�\�DURPiWLFRV�
�6RULD�HW�DO���������
(O�FKLOH�KDEDQHUR�HV�HO�~QLFR�FXOWLYDU�GH�OD�HVSHFLH�&DSVLFXP�FKLQHQVH -DFT���VLQ�HPEDUJR��
H[LVWHQ�GLYHUVRV� WLSRV�GH�FKLOH�KDEDQHUR�� ORV�FXDOHV� VH�GLIHUHQFLDQ�SRU�HO� FRORU�GHO� IUXWR�
FXDQGR�PDGXUD��/RV�IUXWRV�YDUtDQ�HQ�FRORU��DPDULOOR��QDUDQMD��URVDGR��URMR��PDUUyQ�\�FDIp��
3DUD�HO� FRQVXPR�HQ� IUHVFR�QDFLRQDO�HV�PiV�DGTXLULGR�HO�GH�FRORU�QDUDQMD��HO� FXDO� HV�HO�
SUHIHULGR�SRU�ORV�FRQVXPLGRUHV��SDUD�OD�LQGXVWULD�VH�XWLOL]D�HVWH�PLVPR�FRORU�\�HO�DPDULOOR��
(Q�HO PHUFDGR�H[WUDQMHUR�H[LVWH�SUHIHUHQFLD�SRU�HO� IUXWR�URMR�\�HO�GH�FRORU�FDIp��FRQRFLGR�
FRPR�FXEDQR��SRU�VX�EXHQ�WDPDxR�\�PD\RU�SXQJHQFLD��7XQ��������

����(IHFWR�GH�WLSR�GH�VXHOR��VXVWUDWRV��IHUWLOL]DQWHV�HQ�HO�FUHFLPLHQWR�GH�FKLOH�KDEDQHUR

�������6XHORV�GH�<XFDWiQ

(O�VXHOR�HV�XQ IDFWRU�PX\�LPSRUWDQWH GHELGR�D�TXH�VXV�FRPSRQHQWHV�DO�VHU�DVLPLODGRV�SRU�
OD�SODQWD�LQIOX\HQ HQ�VX ILVLRORJtD��&KOXGLO�HW�DO��������� (Q�HO�HVWDGR�GH�<XFDWiQ��ORV�VXHORV�
GRQGH� VH� FXOWLYD� HO� FKLOH� KDEDQHUR� VRQ� DOWDPHQWH� KHWHURJpQHRV� �%RUJHV� HW� DO��� ������
H[LVWLHQGR�XQD�JUDQ�GLYHUVLGDG�GH�VXHORV�HQ�H[WHQVLRQHV�SHTXHxDV�GH�WHUUHQR�OR�FXDO�HV�XQ�
SUREOHPD�LPSRUWDQWH�HQ�HO�PDQHMR�DJURQyPLFR��'XFK��������(VWRV�VXHORV�VRQ�GH�GHQVLGDG�
DSDUHQWH�EDMD� WH[WXUD�IUDQFR�OLPRVD� SRURVLGDG�DOWD�TXH�IDFLOLWD�OD�DLUHDFLyQ�\�HO�GUHQDMH��HO�
S+�YD�GH�QHXWUR�D�PHGLDQDPHQWH�DOFDOLQR��SUHVHQWD�XQD�VDOLQLGDG�OLJHUD��FRQ�DOWR�FRQWHQLGR�
GH� PDWHULD� RUJiQLFD� �02��� HOHYDGD FDSDFLGDG� GH� LQWHUFDPELR� FDWLyQLFR �&,&�� DOWDV�
FRQFHQWUDFLRQHV� GH� 3� 1�� � .� \� &D�� FRQWHQLGRV� GH� 0J� GH� PHGLR� D� DOWR� FRQ QLYHOHV�
DGHFXDGRV�GH�&X�\�0Q��SHUR�GHILFLHQWHV�HQ�)H�\�=Q��%RUJHV�HW�DO���������
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/RV� WLSRV� SULQFLSDOHV� GH� VXHORV� GRQGH� VH� FXOWLYD� HO� FKLOH� KDEDQHUR� HQ� OD� SHQtQVXOD� GH�
<XFDWiQ�GH�DFXHUGR�D�OD�QRPHQFODWXUD�LQGtJHQD�GHO�VXHOR�PD\D��061���VRQ��.
iDQNDE�OX
XP
�VXHORV� URMRV��� %R[� OX
XP �VXHORV� QHJURV�� \� &K
LFK� 
OX
XP �VXHORV� SHGUHJRVRV� y� FDIpV��
�%DXWLVWD�HW�DO����������(VWD�FODVLILFDFLyQ�QR�FRQVLGHUD��VLQ�HPEDUJR�HO�FRQRFLPLHQWR�ORFDO�
GH� TXH� HO� VXHOR� SHGUHJRVR� HVWi� OLPLWDGR� HQ� PLFUR� \� PDFUR� QXWULHQWHV�� DVt� FRPR� SRFD�
FDSDFLGDG�GH� UHWHQFLyQ�GH�DJXD��(VWDV�SURSLHGDGHV�GHO�VXHOR�SXHGHQ�FDXVDU�GLIHUHQWHV�
WLSRV�GH�HVWUpV�D�ODV�SODQWDV��FRPR�HO�HVWUpV�GHELGR�D�OD�GHILFLHQFLD�GH�SRWDVLR��.��R�DJXD�
�%RUJHV�HW�DO���������0HGLQD�/DUD�HW�DO���������-DLPH]�5��(��������

������� %R[OX¶XP �6XHOR�QHJUR�

(O�%R[OX¶XP HV�GH�FRORU�QHJUR�\�SUHVHQWD�FDQWLGDGHV�GH�FDUERQDWRV�VXSHULRUHV�DO����� 6H�
FDUDFWHUL]D�SRU�HQFRQWUDUVH�HQ�ODV�SDUWHV�DOWDV�GHO�PLFUR�UHOLHYH��SUHVHQWDQGR�SLHGUDV�GH�XQ�
GLiPHWUR�HQWUH���\����FP�GH�GLiPHWUR��OR�FXDO�KDFH�TXH�HVWD�FODVH�GH�WLHUUD�SUHVHQWH�XQD�
PD\RU� UHWHQFLyQ� GH� KXPHGDG� (O� %R[OX¶XP�� SXHGH� FRUUHVSRQGHU� D� GRV� VXEXQLGDGHV��
GHSHQGLHQGR�GH�OD�FDQWLGDG�GH�SLHGUDV��&XDQGR�SUHVHQWD�DEXQGDQWHV�SLHGUDV�D�OR�ODUJR�GHO�
SHUILO�VHUi�XQ�/HSWRVRO�KLSHUHVTXHOpWLFR��/3KVN���SHUR�VL�OD�FDQWLGDG�GH�VXHOR�IXHUD�PD\RU�\�
VyOR� ODV�SLHGUDV�HVWiQ�HQ� OD�VXSHUILFLH��HQWRQFHV�VH�FODVLILFDUi�FRPR�/HSWRVRO�UHQG]tQLFR�
�/3U]��SRU�HO�FRQWHQLGR�GH�PDWHULD�RUJiQLFD���������\�GH�FDUERQDWRV�GH�FDOFLR��(O�%R[OX¶XP�
SUHVHQWD�OD�PHMRU�FDOLGDG�TXtPLFD�D�QLYHO�GH�WLHUUD�ILQD�GH�WRGRV�ORV�/HSWRVROHV��UHIOHMDGD�HQ�
ORV�DOWRV�FRQWHQLGRV�GH�PDWHULD�RUJiQLFD��IyVIRUR�DVLPLODEOH�GH����D����PJ�NJ����QLWUDWRV�GH�
���D����PJ�NJ�����DVt�FRPR�ODV�PD\RUHV�FDQWLGDGHV�GH�PLFURQXWULPHQWRV�HQ�FRPSDUDFLyQ�
FRQ�RWURV��HQ�HVWD�FODVH�GH�WLHUUD�OD�IHUWLOL]DFLyQ�TXtPLFD�GHO�VXHOR�QR�HV�WDQ�IXQFLRQDO�DO�VHU�
FRPSDUDGRV�FRQ�HO�.DQ�NDE��DXQDGR�D�OD�GLILFXOWDG�SDUD�OD�DSOLFDFLyQ�GH�DERQRV��(Q�HVWRV�
VXHORV�HO�3�QR�FRQVWLWX\H�XQD�UHVWULFFLyQ�LPSRUWDQWH�GHO�FUHFLPLHQWR�YHJHWDO��(O�%R[OX¶XP HV�
XQD�FODVH�GH�WLHUUD�FRQ�DOWRV�FRQWHQLGRV�GH�FDOFLR�\�IyVIRUR�WRWDOHV��DVt�FRPR�FRQ�FDQWLGDGHV�
PHQRUHV� GH� $O� \� 6L�� TXH� VH� UHIOHMDQ� HQ� ODV� WDPELpQ� HVFDVDV� FDQWLGDGHV� UHODWLYDV� GH�
PLQHUDOHV VHFXQGDULRV��%DXWLVWD�HW�DO���������

������� &K
LFK�
OX
XP �6XHOR�FDIp�

(O�&KLFKOX¶XP VH�FDUDFWHUL]D�SRU�VHU�XQ�VXHOR�FRQ�JUDYD��SXHGH�VHU�GH�YDULRV�FRORUHV�FDIp�
URML]R�D�QHJUR��6H�HQFXHQWUD�SUHGRPLQDQWHPHQWH�HQ�ODV�SDUWHV�DOWDV�GHO�PLFURUUHOLHYH�\�SLH�
GH�PRQWH��5HWLHQH�PXFKD�DJXD��VLHQGR�SRU�HOOR�GH�EXHQD�FDOLGDG��SXHGH�VHU�FODVLILFDGR�
FRPR� /3U]� FXDQGR� HV� QHJUR� \� FDUERQDWDGR�� SHUR� SXHGH� QR� FXPSOLU� FRQ� ORV� QLYHOHV� GH�
FDUERQDWRV�GH�FDOFLR�HVWLSXODGRV�SDUD�HO�FDUiFWHU� UHQG]tQLFR��(VWD�FODVH�GH� WLHUUD�SXHGH�
OOHJDU�D�FRQIXQGLUVH�FRQ�VXHORV�SURIXQGRV�FRQ�JUDYD�GHO�JUXSR�&DPELVRO��&0���GH�ORV�³SLHV�
GH�PRQWH´�ORFDOL]DGRV�HQWUH�HO�%R[OX¶XP�\�HO�.DQNDE �%DXWLVWD�HW�DO��������

�������� .
iDQNDE�OX
XP �6XHOR�URMR�

(O�.DQNDE HV�OD�FODVH�GH�WLHUUD�TXH�SUHVHQWD�PD\RU�FDQWLGDG�GH�WLHUUD�ILQD��FRORUDFLyQ�GH�
FDIp�URML]R�DO�DPDULOOR��SRU�OR�FXDO�SXHGH�FODVLILFDUVH�GH�FUyPLFR�R�UyGLFR��VHJ~Q�VHD�HO�FDVR��
(V� OD�FODVH�GH� WLHUUD�TXH�VH� ORFDOL]D�HQ� ODV�SODQLFLHV�GHO�PHVR�\�PLFURUUHOLHYH��HQ�VLWLRV�
FRQRFLGRV�FRPR� ORV�YDOOHV�FLHJRV�GH�NDUVW��(VWD�FODVH�GH� WLHUUD�SXHGH�SHUWHQHFHU�D� WUHV�
JUXSRV�GH�VXHOR��/XYLVRO��/9���&0�\�&DOLFLVRO��&/���GHSHQGLHQGR�GHO�GHVDUUROOR�GHO�SHUILO��HV�
GHFLU�GHSHQGLHQWH�GH�OD�SUHVHQFLD�GHO�KRUL]RQWH�%W��DFXPXODFLyQ�GH�DUFLOOD���%Z��KRUL]RQWH�
FiPELFR��\�&NP��KRUL]RQWH�SHWURFiOFLR���UHVSHFWLYDPHQWH��1R�VH�KDQ�HQFRQWUDGR�HYLGHQFLDV�
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OLQJ�tVWLFDV�GH�TXH�ORV�FDPSHVLQRV�PD\DV�LGHQWLILTXHQ�ODV�GLIHUHQFLDV�HQWUH�ORV�WUHV�JUXSRV�
GH�VXHOR��SHUR�HV�SRVLEOH�TXH�HQ�FXHVWLRQHV�SUiFWLFDV�DO�PRPHQWR�GH�FXOWLYDU�VL�QRWHQ�HVWDV�
GLIHUHQFLDV��%DXWLVWD�HW�DO��������
(O�GHVDUUROOR�GH�OD�IUXWD VH�YH�DIHFWDGR�SRU�OD�LQWHUDFFLyQ�GHO�VXHOR�FRQ�OD�SODQWD��\D�TXH�OD�
FDQWLGDG�GH�QXWULHQWHV��DJXD�\� OD�VDOLQLGDG�HQ�HO�VXHOR� WLHQH�XQ�HIHFWR�VLJQLILFDWLYR�HQ� OD�
FDQWLGDG�\�WDPDxR�GH�OD�IUXWD��6H�FXHQWD�FRQ�HVWXGLRV�TXH�KDQ�GHPRVWUDGR�TXH�HO�WLSR�GH�
VXHOR� WLHQH� XQD� UHODFLyQ� GLUHFWD� FRQ� HO� FUHFLPLHQWR� \� UHQGLPLHQWR� GH� IUXWRV� GHO� FKLOH�
�5RGUtJXH]�%XHQILO��HW�DO���������0HGLQD�/DUD�HW�DO����������\ RWURV�HVWXGLRV�KDQ�GHPRVWUDGR�
XQ�GLUHFWR�UHODFLyQ�GHO�FRQWHQLGR�GH�DOJXQRV PHWDEROLWRV�VHFXQGDULRV�FRQ�HVWRV��PLVPRV�
IDFWRUHV �2QH\�0RQWDOYR�-��HW�DO��������� 6LQ�HPEDUJR��FXDQGR�ODV�SODQWDV�VH�FXOWLYDQ�� OD�
YDULHGDG�GH�ORV�IDFWRUHV�TXH�DIHFWDQ�HO�GHVDUUROOR�QR SXHGHQ�VLPSOHPHQWH�UHGXFLUVH�D�OD�
SUHVHQFLD�R�DXVHQFLD�GH�XQ�QXWULHQWH�R�OD�IDOWD�GH�DJXD��HO�VXHOR�OD�HVWUXFWXUD�HV�FRPSOHMD�
\�YDULDQWH��DXQTXH�OD�QXWULFLyQ�SXHGH�VHU�FRUUHJLGD SRU�PpWRGRV�TXtPLFRV��RWURV�SDUiPHWURV�
GHO�VXHOR�QR�

�������6XVWUDWRV�\�)HUWLOL]DFLyQ�SDUD�HO�FXOWLYR�GHO�FKLOH�KDEDQHUR

/D�XWLOL]DFLyQ�DGHFXDGD�GH�IHUWLOL]DQWHV�HQ�ORV�FXOWLYRV�SHUPLWH�REWHQHU�PD\RU�UHQGLPLHQWR��
UHGXFLHQGR�ORV�FRVWRV�GH�SURGXFFLyQ�HQ�HO�FXOWLYR�\�HYLWDQGR OD�FRQWDPLQDFLyQ GHO�DPELHQWH�
3DUD� UHGXFLU� HO� XVR� H[FHVLYR� GH� IHUWLOL]DQWHV� HV� QHFHVDULR� FRQRFHU� OD� IRUPD� HQ� TXH� ODV�
SODQWDV�DEVRUEHQ�ORV�QXWULPHQWRV�SDUD�GHWHUPLQDU�TXH�IHUWLOL]DFLyQ GHEH�DSOLFDUVH��DMXVWDUOD�
DO�FLFOR�GHO�FXOWLYR�\�SRU�FRQVHFXHQFLD��RSWLPL]DU�OD�FDQWLGDG�GH�IHUWLOL]DQWH�D�XWLOL]DU��GH�HVWD�
PDQHUD�VH�HYLWD�HO�GHWHULRUR�GH�ORV�VXHORV�\�VH�GLVPLQX\H HO�LPSDFWR�GH�OD�IHUWLOL]DFLyQ�HQ�HO�
DPELHQWH� �1RK�0HGLQD� HW� DO��� ������ 3RU� RWUD� SDUWH�� HO� XVR� GH� IHUWLOL]DQWHV� TXtPLFRV� HQ�
JUDQGHV�FDQWLGDGHV�FRQGXFH�D�OD�OLEHUDFLyQ�LQVWDQWiQHD�GH�QXWULHQWHV��OR�TXH�JHQHUD�TXH�
ODV�SODQWDV�FUH]FDQ�DO�Pi[LPR�\�DJRWDQ�WRGRV�ORV�SURGXFWRV�IRWRVLQWpWLFRV�HQ�HO�SURFHVR�GH�
FUHFLPLHQWR GHMDQGR� VROR� XQD� FDQWLGDG� PtQLPD� SDUD� OD� SURGXFFLyQ� GH� PHWDEROLWRV�
VHFXQGDULRV��6WDPS��������
(V� LPSRUWDQWH� FRQRFHU� OD� GHPDQGD� QXWULPHQWDO� GHO� FXOWLYR� HQ� ODV� GLIHUHQWHV� HWDSDV� GH�
GHVDUUROOR�GH�OD�SODQWD��FRQRFHU�OR�TXH�DSRUWD�HO�VXHOR�R�HO�VXVWUDWR�XWLOL]DGR��3RU�OR�DQWHULRU��
VH�KDQ�UHDOL]DGR�HVWXGLRV�SDUD�GHWHUPLQDU�OD�GHPDQGD�QXWULPHQWDO�GHO�FXOWLYR �'HP���TXH�
VH�GHILQH�FRPR�OD�FDQWLGDG�GH�QXWULPHQWRV�TXH�HO�FXOWLYR�UHTXLHUH�SDUD�SURGXFLU�XQD�WRQHODGD�
GHO� SURGXFWR� GH� LQWHUpV� SDUD� VX� HVWLPDFLyQ� VH� QHFHVLWD� FRQRFHU OD� FRQFHQWUDFLyQ�
QXWULPHQWDO�ySWLPD�HQ�OD�ELRPDVD�DpUHD�WRWDO��5,��� OD FXDO� LQGLFD�OD�FRQFHQWUDFLyQ�PtQLPD�
GHO�QXWULPHQWR�HQ�FXHVWLyQ�HQ�OD�ELRPDVD�WRWDO�DO�PRPHQWR�GH�OD�FRVHFKD�HQ�XQ�VLVWHPD�HQ�
GRQGH� WRGRV� ORV� QXWULPHQWRV� KDQ� HVWDGR� HQ� VXILFLHQFLD� SDUD� HO� FXOWLYR� \� DVt� REWHQHU� HO�
UHQGLPLHQWR�Pi[LPR� �1LHYHV�*RQ]iOH]�HW� DO�� ������ 8QD�PHWRGRORJtD�SDUD�REWHQHU� HVWH�
YDORU�FRQVLVWH�HQ�DSRUWDU�GRVLV�FUHFLHQWHV�GHO�QXWULPHQWR�TXH�VH�TXLHUH�HYDOXDU��HQ�HO�FXOWLYR��
SURFXUDQGR�PDQWHQHU�XQ�QLYHO�GH�VXILFLHQFLD�HQ�HO�UHVWR�GH�ORV�QXWULPHQWRV��'HELGR�D�TXH�
HVWD� VLWXDFLyQ� HV� GLItFLO� GH� FRQWURODU� EDMR� FRQGLFLRQHV� H[SHULPHQWDOHV� HQ� FDPSR�� VH�
UHFRPLHQGD�UHDOL]DU�HVWH�WLSR�GH�HVWXGLRV�EDMR�FRQGLFLRQHV�FRQWURODGDV��HV�GHFLU��FXOWLYRV�
VLQ�VXHOR��1LHYHV�*RQ]iOH]�HW�DO�������� 1RK�0HGLQD�HW�DO�� ������ GHWHUPLQDURQ�HQ FKLOH�
KDEDQHUR� TXH� OD� UHODFLyQ� HQWUH� QXWULPHQWRV� HQ� OD� ELRPDVD� SUHVHQWy�PD\RU� Q~PHUR� GH�
UHVSXHVWDV�VLJQLILFDWLYDV�TXH�OD�UHODFLyQ�GH�ORV�QXWULPHQWRV�HQ�HO�H[WUDFWR�FHOXODU��/DV�FXUYDV�
GH�DFXPXODFLyQ�GH�13.�VXJLHUHQ�TXH� OD� IHUWLOL]DFLyQ�GH�������������GH�1��3�2� \�.�2�
UHVSHFWLYDPHQWH��GHEH�DXPHQWDUVH�HQ�����SDUD�1��UHGXFLUVH�D�OD�PLWDG�HO�3�2� \�PDQWHQHU�



�

OD� GRVLV� GH� .�2� $OJXQRV� WUDEDMRV� UHODFLRQDGRV� DO� WHPD� GH� VXVWUDWR� \� IHUWLOL]DQWHV� VH�
GHVFULEHQ�HQ�OD�7DEOD���

7DEOD����(VWXGLRV�UHODFLRQDGRV�D�VXVWUDWRV�\�IHUWLOL]DQWHV�HQ�FKLOH�KDEDQHUR

))��)UXWR�IUHVFR��%67��%LRPDVD�VHFD�WRWDO� 3��)yVIRUR� 5,��5HTXHULPLHQWR�LQWHUQR� 5)��5HQGLPLHQWR�
GH�IUXWRV��&)��&DOLGDG�GH�IUXWRV��'7��GLiPHWUR�GHO�WDOOR��$3��$OWXUD�GH�OD�SODQWD� 5,��5HTXHULPLHQWR�
LQWHUQR��1� 1LWUyJHQR��.� 3RWDVLR��3� )yVIRUR��$6��ÈFLGR�VDOLFtOLFR�

(O� QLWUyJHQR� HV� XQ� PDFURQXWULHQWH� FODYH� GH� ORV� QXFOHyWLGRV�� FORURILODV�� DPLQRiFLGRV� \�
SURWHtQDV��(Q� ODV�KRMDV��PiV�GHO�����GHO�QLWUyJHQR� WRWDO�HV�XWLOL]DGR�D� ODV�SURWHtQDV�GHO�
DSDUDWR�IRWRVLQWpWLFR��+LNRVDND�HW�DO����������(O�QLWUyJHQR�SXHGH�LQIOXLU�HQ�OD�FDOLGDG�GH�ORV�
IUXWRV�\�ODV�VHPLOODV��\D�TXH�SXHGH�DOWHUDU�OD�FDQWLGDG�\�SURSRUFLyQ�GH�ODV�SURWHtQDV�\�ORV�
DPLQRiFLGRV��SXHGH�DOWHUDU�HO�FRQWHQLGR�GH�ODV�YLWDPLQDV��HO�D]~FDU�\�ORV�VyOLGRV�VROXEOHV�
HQ�ORV�FXOWLYRV�KRUWtFRODV��0DKHVZDUL�HW�DO����������/D�IDOWD�GH�QLWUyJHQR�JHQHUD�DOWHUDFLRQHV
HQ�HO�PHWDEROLVPR�GHO�FDUERQR��GLVPLQX\HQGR�ORV�QLYHOHV�GH�PDODWR�\�RWURV�iFLGRV�RUJiQLFRV�



�

\� PD\RUHV� QLYHOHV� GH� DOPLGyQ� \� OR� TXH� DIHFWD� VHYHUDPHQWH� HO� UHQGLPLHQWR� GHO� FXOWLYR�
�6FKHLEOH�HW�DO���������6WLWW�������7VFKRHS�HW�DO��������� $GHPiV��OD�GHILFLHQFLD�GH�QLWUyJHQR
LPSDFWD� HO� GHVDUUROOR� GHO� FXOWLYR� FRQ� OD� DFHOHUDFLyQ� GH� OD� PDGXUDFLyQ� GH� ODV� KRMDV� \�
VHQHVFHQFLD��0HL�HW�DO���������
(Q�XQ�HVWXGLR� UHDOL]DGR SRU�GH�ÈYLOD�6LOYD�HW�DO��� ���� HQ�&��FKLQHQVH HQ� ORV� FXOWLYDUHV�
%LTXLQKR�\�+DEDQHUR��VH�REVHUYy�TXH�pVWRV� WXYLHURQ�FRPSRUWDPLHQWR�FRQWUDVWDQWH�HQ�HO�
DPDUUH�GH�IUXWR�\�HO�WDPDxR�GH�OD�IUXWD��/D�GHILFLHQFLD�GH�QLWUyJHQR�SURGXMR�OD�GLVPLQXFLyQ�
GH� OD� ELRPDVD� \� OD� DFXPXODFLyQ� GH� DOPLGyQ� HQ� ODV� KRMDV�� PLHQWUDV� TXH� HO� H[FHVR� GH�
QLWUyJHQR�LQFUHPHQWR�ORV�QLYHOHV�GH�1+�

� \�OD�ELRPDVD�HQ�KRMDV��SULQFLSDOPHQWH�HQ�HO�FY��
+DEDQHUR��TXH�WLHQH�PHQRU�DPDUUH�GH�IUXWRV�\�PD\RU�WDPDxR�GH�IUXWRV��HVWR�SXHGH�VHU�XQ
PHFDQLVPR�SRU�PHGLR�GHO�FXDO�OD�SODQWD�SXHGH�WROHUDU�ORV DOWRV�QLYHOHV�GH�1+�

� Wy[LFR�
/D�GHILFLHQFLD�GH�QLWUyJHQR�HQ�ODV�SODQWDV�GH�&DSVLFXP UHGXFH�HO�UHQGLPLHQWR�GHO�IUXWR�D�
WUDYpV�GHO�PHQRU�GHVDUUROOR�GH�QXHYRV�WHMLGRV�UHSURGXFWLYRV�\�YHJHWDWLYRV��/DV�SODQWDV�TXH�
FUHFHQ�FRQ�GHILFLHQFLD�GH�QLWUyJHQR� WLHQHQ�XQ�PHQRU�Q~PHUR�GH� IORUHV��SHUR� IUXWRV�PiV�
SHVDGRV�� 3RU� HO� FRQWUDULR�� ODV� SODQWDV� FRQ�PD\RU� VXPLQLVWUR� GH� QLWUyJHQR� WLHQHQ�PHQRU�
DVLPLODFLyQ� GH� &2� \� IDYRUHFHQ� OD� YHJHWDFLyQ� HQ� YH]� GHO� FUHFLPLHQWR� UHSURGXFWLYR��
SUREDEOHPHQWH� GHELGR� D� XQ� GHVHTXLOLEULR� HQ� VXPLQLVWUR� GH� VDFDURVD�� (O� H[FHVR� GH�
QLWUyJHQR�� OD� EDMD� ILMDFLyQ� GH� &2� \� OD� FRPSHWHQFLD� LQWHUQD� SRU� ORV� DVLPLODGRV� HQWUH� OR�
YHJHWDWLYR�\�ORV�yUJDQRV�UHSURGXFWLYRV�SXHGHQ�VHU�UHVSRQVDEOHV�GH�OD�GLVPLQXFLyQ�GHO�SHVR�
GHO�LQGLYLGXR�IUXWRV�\�OD�GLVPLQXFLyQ�HQ�HO�Q~PHUR�GH�IORUHV��IUXFWLILFDFLyQ�\�UHQGLPLHQWR �GH�
ÈYLOD�6LOYD�HW�DO���������

���� (IHFWR�ILVLROyJLFR�GH�ORV�QXWULHQWHV \�UHJXODGRUHV�GH�FUHFLPLHQWR�HQ�OD�SURGXFFLyQ�GH�
FKLOH�KDEDQHUR

1RK�0HGLQD� HW� DO�� ���� GHWHUPLQDURQ� OD� FRPSRVLFLyQ� QXWULPHQWDO� GH� OD� ELRPDVD� \� ORV�
QXWULPHQWRV� HQ� ORV� WHMLGRV� HQ� FXDWUR� HWDSDV� GHO� FXOWLYR GHO� FKLOH� KDEDQHUR�� ��� (WDSD�
YHJHWDWLYD��D����GtDV�GHVSXpV�GHO� WUDVSODQWH��''7������(WDSD�GH� IORUDFLyQ��D����''7�����
(WDSD�GH�IUXFWLILFDFLyQ��D�����''7�\����(WDSD�GH�SURGXFFLyQ��D�����''7�� ORV�UHVXOWDGRV�
LQGLFDURQ�TXH�HO�FRQWHQLGR�GH�PDFURQXWULHQWHV�IXH�1!.!&D!0J!3��J�SODQWD����\�SDUD�ORV�
PLFURQXWULHQWHV�HO�RUGHQ�IXH��)H!=Q!0Q!&X��PJ�SODQWD���� (Q�RWUR�HVWXGLR��7DSLD�9DUJDV�HW�
DO������� UHSRUWDURQ�TXH�HV�IDFWLEOH�LQFUHPHQWDU�OD�SURGXFFLyQ�\�OD�FDOLGDG�GH�ORV�IUXWRV�GH�
&�� FKLQHQVH PHGLDQWH� OD� DSOLFDFLyQ� GH� UHJXODGRUHV� GH� FUHFLPLHQWR� GH� SODQWDV��
HVSHFtILFDPHQWH� XQD� PH]FOD� GH� FLWRFLQLQDV�� (O� WUDWDPLHQWR� FRQ� FLWRFLQLQDV� GLR� FRPR�
UHVXOWDGR�PD\RU� UHQGLPLHQWR GH� IUXWR� HQ��������PD\RU� SHVR�GH� IUXWR��PD\RU� ORQJLWXG� \�
PD\RU�FRQWHQLGR�GHO�DOFDORLGH�HQ������HQ�FRPSDUDFLyQ�FRQ�HO�WHVWLJR��

5DPtUH]�/XQD� HW� DO��� ���� UHSRUWDURQ� TXH� DO� XWLOL]DU� HO� SURGXFWR� FRPHUFLDO� 0D[LJURZ�
REWXYLHURQ��������IUXWRV�SRU�KD�HQ�FRPSDUDFLyQ�FRQ�HO�H[SHULPHQWR�WHVWLJR��VLQ�DSOLFDFLyQ�
GH�SURGXFWR�FRPHUFLDO��HQ�HO�TXH�VH�REWXYLHURQ��������IUXWRV��0D[LJURZ�FRQWLHQH���������
PJ�/�� GH�H[WUDFWRV�RUJiQLFRV�����PJ�/�� GH�DX[LQDV�������PJ�/�� GH�FLWRFLQLQDV������PJ�/�
� GH�JLEHUHOLQDV���������PJ�/�� GH�1���������PJ�/�� GH�3���������GH�.�\�����PJ�/�� GH�&D��
�������PJ�/�� GH�=Q��



��

�����(IHFWR�GH�OD�WHPSHUDWXUD�\�DJXD�HQ�OD�SURGXFFLyQ�GH�FKLOH�KDEDQHUR

(Q�ODV�SODQWDV�HO�DJXD�FRQVWLWX\H�WtSLFDPHQWH�GH����D������GH�OD�PDVD�GH�ORV�WHMLGRV�HQ�
FUHFLPLHQWR��GRQGH�GHVHPSHxD�IXQFLRQHV�HVHQFLDOHV��/D�EDMD�GLVSRQLELOLGDG�GH�DJXD�HQ�HO�
VXHOR�SURYRFD�HO�HVWUpV�DELyWLFR�GH�PD\RU�LQFLGHQFLD�HQ�HO�FUHFLPLHQWR�YHJHWDO�TXH�HQ�ORV�
VLVWHPDV�DJUtFRODV�UHSUHVHQWD�HQ�SpUGLGDV�HFRQyPLFDV��(V�LPSRUWDQWH�HQWRQFHV�HVWLPDU�ORV�
UHTXHULPLHQWRV�KtGULFRV�GH� ORV�FXOWLYRV�SDUD�PHMRUDU�VX�SRWHQFLDO�SURGXFWLYR�\�HO�XVR�GHO�
DJXD��

0DFtDV�± 5RGUtJXH]�HW�DO������UHDOL]DURQ HVWXGLRV�GH�IHUWLUULHJR�\�PDQHMR�GH�WHPSHUDWXUDV�
HQ�HO�LQWHULRU�GH�ORV�LQYHUQDGHUR�\�GHWHUPLQDURQ�TXH�ODV�FRQGLFLRQHV�LGHDOHV�GH�WHPSHUDWXUD�
\�KXPHGDG�UHODWLYD��+5��SDUD�OD�SURGXFFLyQ�GH�KDEDQHUR�EDMR�FRQGLFLRQHV�GH�LQYHUQDGHUR�
VRQ�UHVSHFWLYDPHQWH�GH�����&�\�GH�������$�QLYHO�GH�SURGXFWRUHV�VH�LQGLFD�TXH�HVWH�FXOWLYR�
WDPELpQ VH SURGXFH�HQ�XQ�UDQJR�GH�WHPSHUDWXUD�GH����D�����&��SHUR�FRQ�PHQRU�HILFLHQFLD��
FRQ�VtQWRPDV�GH�HVWUpV�KtGULFR�\�PDUFKLWDPLHQWR�GHO�IROODMH�HQ�ODV�KRUDV�GH�PD\RU�FDORU��OD�
OLWHUDWXUD�UHSRUWD�TXH�HVWD�HVSHFLH�WUDEDMD�ySWLPDPHQWH�FRQ�WHPSHUDWXUDV�GH����D�����&�\�
XQD�+5�GH������

/D�IDOWD�GH�DJXD�HV�HO�HVWUpV�DELyWLFR�GH�PD\RU�LQFLGHQFLD�HQ�HO�FUHFLPLHQWR�YHJHWDO�\�HV�GH�
HVSHFLDO� LQWHUpV� HQ� ORV� VLVWHPDV� DJUtFRODV� HQ� ORV� TXH� FDXVD� SpUGLGDV� HFRQyPLFDV� /D�
UHVSXHVWD� PiV� VHQVLEOH� DO� HVWUpV� KtGULFR� HV� HO� FUHFLPLHQWR� FHOXODU \� HV� GXUDQWH� HVWD�
FRQGLFLyQ�TXH�ODV�FpOXODV�SHUPDQHFHQ�PiV�SHTXHxDV�\�ODV�KRMDV�WLHQHQ�PHQRU�GHVDUUROOR�\
HQ� FRQVHFXHQFLD�� VH� UHGXFH� HO� iUHD� IROLDU� IRWRVLQWpWLFDPHQWH� DFWLYD� �3DUUD�HW� DO��� ������
$GHPiV�� HQ� WDOHV� FRQGLFLRQHV� OD� DFWLYLGDG� KLGUROtWLFD� GH� ODV� HQ]LPDV� DXPHQWD�
FRQVLGHUDEOHPHQWH�� HO� WUDQVSRUWH� GH� ORV� LRQHV� GLVPLQX\H� \� OD� UHVSLUDFLyQ� FRP~QPHQWH�
DXPHQWD��6DOLVEXU\�\�5RVV�������� /RV�SURFHVRV�ILVLROyJLFRV�SXHGHQ�VHU�DIHFWDGRV�SRU�OD�
GLVPLQXFLyQ� GHO� ULHJR� �3pUH]� HW� DO��� ����� GHELGR� D� TXH� OD� FRQGXFWDQFLD� HVWRPiWLFD� VH�
UHGXFH�FXDQGR�DXPHQWD�HO�HVWUpV�KtGULFR�HQ�KRMDV�D�FDXVD�GHO�FLHUUH�GH�HVWRPDV��5DGD�HW�
DO�������� \ VH�VDEH�TXH�VH�LQFUHPHQWD�OD�WHPSHUDWXUD�GH�ODV�KRMDV�D�QLYHOHV�TXH�RFXUUHQ�
GDxRV�SRU�FDORU��$O�PLVPR�WLHPSR�VH�UHGXFH�OD�WUDQVSLUDFLyQ�IROLDU�\�DXPHQWD�OD�UHVLVWHQFLD�
HVWRPiWLFD��3DUUD�HW�DO���������
7DPELpQ�HO�SRWHQFLDO�KtGULFR�GH� OD�KRMD�GLVPLQX\H�DO� LQFUHPHQWDU�HO�HVWUpV�KtGULFR��SRU� OR�
TXH�KD\�PHQRU�FUHFLPLHQWR�YHJHWDWLYR�\�SURGXFFLyQ�GH�ELRPDVD��,VPDLO��������0D\�HW�DO���
������� 6LQ� HPEDUJR�� XQD� UHGXFFLyQ� PRGHUDGD� GH� OD� KXPHGDG� SRGUtD� EHQHILFLDU� D� ODV�
SODQWDV�� SXHV� HQ� FXOWLYRV� FRPR� WRPDWH� �/\FRSHUVLFXP� HVFXOHQWXP /��� VH� PHMRUD� HO�
UHQGLPLHQWR�\�HO�XVR�GH�DJXD�HV�PiV�HILFLHQWH�FXDQGR�VH�ULHJD�FRQ������TXH�FRQ�������GH�
OD�HYDSRWUDQVSLUDFLyQ�SRWHQFLDO��*RQ]iOH]�\�+HUQiQGH]�������� (Q�SODQWDV�GH &��FKLQHQVH
VRPHWLGDV D�WHQVLyQ�KtGULFD�VH�REVHUYD�OD�GLVPLQXFLyQ�GH� OD�DOWXUD�GH�SODQWD��HO�GLiPHWUR�
EDVDO��HO�YROXPHQ�GH�UDtFHV�\�OD�ELRPDVD��3pUH]�HW�DO���������0D\�HW�DO��������� 6HJ~Q�,VPDLO�
��������HO�GpILFLW�KtGULFR�HQ�&DSVLFXP�DQQXXP VH�WUDGXFH�HQ�UHGXFFLRQHV�VLJQLILFDWLYDV�GHO�
SRWHQFLDO�KtGULFR�IROLDU�\�GHO�UHQGLPLHQWR�

&RQ� EDVH� HQ� OR� DQWHULRU��4XLQWDO�HW� DO��� ����� UHDOL]DURQ� XQ� HVWXGLR� GRQGH VH� HYDOXDURQ�
GLYHUVRV�QLYHOHV�GH�KXPHGDG�DSURYHFKDEOH�HQ�HO�VXVWUDWR�SDUD�PHGLU�VXV�HIHFWRV�HQ�HO�XVR�
GHO� DJXD�� SRWHQFLDO� KtGULFR� \� UHQGLPLHQWR� GH� FKLOH� KDEDQHUR� FUHFLGR� HQ� FRQGLFLRQHV�
SURWHJLGDV��HQ�&RQNDO��<XFDWiQ��(Q�HVWH�HVWXGLR�VH�HYDOXy�HO�HIHFWR�GH FLQFR�QLYHOHV�GH�
KXPHGDG�DSURYHFKDEOH��+$������������������\�������DSOLFDGD�WUHV�YHFHV�SRU�VHPDQD��HQ�



��

FKLOH�KDEDQHUR��&��FKLQHQVH��HVWDEOHFLGR�HQ�FRQGLFLRQHV�SURWHJLGDV��6H�DQDOL]y�HO�SRWHQFLDO�
KtGULFR�GH�OD�KRMD��FUHFLPLHQWR��SURGXFFLyQ�\�GLVWULEXFLyQ�GH ELRPDVD��UHQGLPLHQWR�\�WDPDxR�
GHO�IUXWR��tQGLFH�GH�FRVHFKD�H�tQGLFH�GH�SURGXFWLYLGDG�GHO�DJXD��6H�HQFRQWUy�TXH�DO�UHJDU�
FRQ�XQD�OiPLQD�GH������GH�OD�+$�VH�REWXYR�OD�PHMRU�FRQGLFLyQ�KtGULFD�GH�OD�SODQWD�������
PiV�GH�iUHD�IROLDU�������PiV�GH�ELRPDVD�WRWDO�\ �����PiV�GH�UHQGLPLHQWR�GH�IUXWR��TXH�FRQ�
�����GH�+$��&RQ������GH�+$�VH�ORJUy�XQD�SURGXFFLyQ�GH�����J�GH�ELRPDVD�VHFD�SRU�FDGD�
OLWUR�GH�DJXD�DSOLFDGR�

/D�FDOLGDG�GH�&��FKLQHQVH HV�GHWHUPLQDGD�SRU�OD�DSDULHQFLD� SHVR��ILUPH]D�\�FRORU�GHO�IUXWR��
5XL]�/DX�HW�DO������� UHDOL]DURQ�XQ�HVWXGLR�GRQGH�DSOLFDURQ HVWUpV�KtGULFR HQ�&��FKLQHQVH
LQLFLDQGR�VX�DSOLFDFLyQ�FXDQGR�RFXUULy� OD�SULPHUD�DQWHVLV� ����''7���'RV� WUDWDPLHQWRV�VH�
DSOLFDURQ��HO�SULPHUR�FRQVLVWLy�HQ�ULHJR�FRQ�XQ�OLWUR�GH�DJXD�FDGD�VLHWH�GtDV��7�� \�HO�VHJXQGR�
WUDWDPLHQWR�FRQVLVWLy�HQ�DSOLFDU�XQ�OLWUR�GH�DJXD FDGD�QXHYH�GtDV��7����/DV�SODQWDV�FRQWURO��
VRPHWLGDV�D�ULHJR�GLDULR�WXYLHURQ�XQ�SRWHQFLDO�KtGULFR��3+,� GHO�VXHOR�GH���03D��/DV�SODQWDV�
UHJDGDV�FDGD���GtDV� UHJLVWUDURQ�XQ�3+,�GHO� VXHOR�GH� ������03D� PLHQWUDV�TXH�SDUD� ODV�
SODQWDV�UHJDGDV�FDGD���G��HO�SRWHQFLDO�KtGULFR�IXH�GH�������03D�� (VWRV�QLYHOHV�GH�HVWUpV�
KtGULFR�VRQ�D~Q�PiV�QHJDWLYRV�TXH�HO�YDORU�GH������03�DVLJQDGR�FRPR�QLYHO�GH�HVWUpV�KtGULFR�
R�JUDGR�GH�VHTXtD�GHWHUPLQDGR SRU�+VLDR�������� /DV�SODQWDV�EDMR�7��QR�WXYLHURQ�UHGXFFLyQ�
VLJQLILFDWLYD�GHO�SHVR�VHFR�R�IUHVFR�GH ORV EURWHV HQ�FRPSDUDFLyQ�FRQ�ODV�SODQWDV�FRQWURO�
VRPHWLGDV�D ULHJR�GLDULR��6LQ�HPEDUJR��HQ�HO�7� VL�KXER�GLVPLQXFLyQ�VLJQLILFDWLYD�GHO�SHVR�
IUHVFR��SHUR�QR�GHO�SHVR�VHFR�GH�ORV�EURWHV��$PEDV�FRQGLFLRQHV�GH�HVWUpV GLVPLQX\HURQ�OD�
DOWXUD�GH�OD�SODQWD��

(Q� OD� SURGXFFLyQ� GH� IORUHV \� Q~PHUR� GH� IUXWRV� SRU� SODQWD� QR� HQFRQWUDURQ� GLIHUHQFLDV�
VLJQLILFDWLYDV� HQWUH ORV� WUDWDPLHQWRV� \� HO� FRQWURO�� (O� HVWUpV� KtGULFR� LQFUHPHQWR�
VLJQLILFDWLYDPHQWH� ODV� FRQFHQWUDFLRQHV� GH� FDSVDLFLQD� \� GLKLGURFDSVDLFLQD� HQ� VHPLOODV� \�
SHULFDUSR�D�ORV����\����GtDV�GHVSXpV�GH�OD�DQWHVLV��''$�� $PERV�WUDWDPLHQWRV�GH�HVWUpV�
KtGULFR�FRQGXMHURQ�D�OD�FRQFHQWUDFLyQ�GH�FDSVDLFLQD��VH�REVHUYy�XQ�DXPHQWR�GH����PJ�J�±
��HQ�HO SHVR�VHFR �':��FRQ�UHVSHFWR�DO�FRQWURO�\�GH�GLKLGURFDSVDLFLQD ���PJ�J�± � ':�FRQ�
UHVSHFWR DO�FRQWURO�HQ�OD�SODFHQWD D�ORV ���'$$��(Q�ORV�IUXWRV�QR�KXER�GLIHUHQFLD�VLJQLILFDWLYD
HQ�OD�FRQFHQWUDFLyQ�GH�FDSVDLFLQRLGHV D�ORV����'$$��

(V�LPSRUWDQWH�WHQHU�HQ�FXHQWD�TXH�ORV�QLYHOHV�GH�ORV�FDSVDLFLQRLGHV�HQ�ORV�IUXWRV�SODQWDV�
GH�FRQWURO�IXHURQ�VLPLODUHV SDUD����\����'$$��(Q�JHQHUDO� HO�FRQWHQLGR�GH�FDSVDLFLQRLGHV�
IXH�PiV� DOWR� HQ� OD� SODFHQWD VHJXLGR� SRU� HO� SHULFDUSLR� \� OD� VHPLOOD�� /D� FRQFHQWUDFLyQ� GH�
FDSVDLFLQD�IXH PD\RU�TXH�OD�GLKLGURFDSVDLFLQD�HQ�WRGRV FDVRV�

,,��0DWHULDOHV�\�PpWRGRV

��� (VWDEOHFLPLHQWR� GHO� FXOWLYR� GH� FKLOH� KDEDQHUR� �&DSVLFXP� FKLQHQHVH -DFT�� HQ� WUHV�
GLIHUHQWHV�WLSRV�GH�VXHOR�

6H� HVWDEOHFLHURQ� FLQFR� FXOWLYRV� GH�&DSVLFXP� FKLQHQVH HQ� HO� LQYHUQDGHUR� GH� OD� XQLGDG�
VXUHVWH�GHO�&,$7(-��GH�PDU]R�GH������D�GLFLHPEUH�GH�������(Q�HVWH�FDStWXOR�VH�SUHVHQWDQ�
ORV UHVXOWDGRV� GHO� GHVDUUROOR� GHO� FXOWLYR� FXDWUR� ������� GXUDQWH� ���� GtDV� SRVWHULRUHV� DO�
WUDVSODQWH� �'37�� FRPR� SDUWH� GHO SUR\HFWR� WLWXODGR�� $QiOLVLV� GH� ORV� FDPELRV�PHWDEyOLFRV�
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GXUDQWH� HO� GHVDUUROOR� GHO� IUXWR�&DSVLFXP� FKLQHQVH -DT� FXOWLYDGR� HQ� GLIHUHQWHV� WLSRV� GH�
VXHORV� ILQDQFLDGR� SRU� HO� IRQGR� GH� &LHQFLD� %iVLFD� GHO� &21$&<7�� (O� FXDUWR� FXOWLYR� IXH�
VHPEUDGR� HO� �� GH�PDU]R� GHO� ����� HPSOHiQGRVH� SOiQWXODV� GH�&DSVLFXP� FKLQHQVH YDU��
-DJXDU�\�WUHV�WLSRV�GH�VXHORV�GLIHUHQWHV��'H�HVWH�FXOWLYR�VH�UHDOL]DURQ����FRVHFKDV�GH�FKLOHV�
D�OR�ODUJR�GH���PHVHV�TXH�VH�PDQWXYR�pVWH��KDELpQGRVH�FRVHFKDGR�SRU�SULPHUD�YH]� D�ORV�
WUHV�PHVHV�GH�UHDOL]DGR�HO�WUDVSODQWH� $�OR�ODUJR�GH�HVWDV�FRVHFKDGD�VH�REWXYLHURQ�FKLOHV�
HQ�GLIHUHQWHV�HVWDGRV�GH�PDGXUH]�HQ�ORV�GLIHUHQWHV�VXHORV�SUREDGRV��VXHORV�QHJUR��%RR[�
OX¶XP���URMR��&KDF�/X¶XP��\�FDIp��&K¶LFK¶�OX¶XP��

������6LHPEUD GHO�FXOWLYR GH�&DSVLFXP�FKLQHQVH -DFT

(O�PDWHULDO�YHJHWDO�HPSOHDGR�IXHURQ�SOiQWXODV�GH�FKLOH�KDEDQHUR�YDU��-DJXDU�FRQ�XQD�DOWXUD�
PtQLPD�GH������FP�\�GLH]�KRMDV�YHUGDGHUDV�SURYHQLHQWHV�YLYHUR�&XW]�GH�6XPD�GH�+LGDOJR��
<XFDWiQ�HO�FXDO�VH�FDUDFWHUL]D�SRU�HO�XVR�GH�VHPLOOD�FHUWLILFDGD��)LJXUD����

)LJXUD����0DWHULDO�YHJHWDO�HPSOHDGR�SDUD�HO�HVWDEOHFLPLHQWR�GHO�FXOWLYR

6H�UHDOL]y�OD�VLHPEUD�GH�ODV�SOiQWXODV�HQ�ORV�WUHV�WLSRV�GH�VXHOR��QHJUR��%RR[�OX¶XP���URMR�
�&KDF�/X¶XP��\�FDIp��&K¶LFK¶�OX¶XP� �)LJXUD����SDUD�OR�FXDO�FRQ�D\XGD�GH�SDODV�VH�OOHQDURQ�
ORV�FRQWHQHGRUHV��EROVDV�SOiVWLFDV��FRQ����NJ�GHO�VXHOR�VHOHFFLRQDGR�KDVWD�REWHQHU�����
FRQWHQHGRUHV�FRQ�VX�UHVSHFWLYR�VXHOR������SHUWHQHFLHQWHV�DO�VXHOR�QHJUR������DO�VXHOR�URMR�
\�����DO�VXHOR�FDIp���6H�SURVLJXLy�FRQ�XQ�HWLTXHWDGR�XVDQGR�XQD�FODYH�SDUD�OD�LGHQWLILFDFLyQ�
LQGLYLGXDO�GH�FDGD�SODQWD��3UHYLDPHQWH�VH�KL]R�XQD�SHUIRUDFLyQ�HQ�OD�SDUWH�LQIHULRU�GH�ORV�
FRQWHQHGRUHV�� GLFKDV� SHUIRUDFLRQHV� IXHURQ� KHFKDV� FRQ� OD� ILQDOLGDG� GH� GUHQDU� HO� DJXD�
GXUDQWH�HO�ULHJR�GH�ODV�SODQWDV�\�HYLWDU�OD�VDWXUDFLyQ�GH�VXVWUDWRV��

)LJXUD����6XHORV�HPSOHDGRV�HQ�HO�FXOWLYR�GH�FKLOH�KDEDQHUR��D��QHJUR��%RR[�OX¶XP���E��URMR��&KDF�
/X¶XP��\�F��FDIp��&K¶LFK¶�OX¶XP��

'HVSXpV�GH�SHVDU�\�HWLTXHWDU�ORV�FRQWHQHGRUHV��VH�DSOLFy�XQ�OLWUR�GH�DJXD�D�FDGD�XQR�GH�
HOORV��FRQ�OD�ILQDOLGDG�GH�DEODQGDU�OD�WLHUUD�SDUD�HO�WUDVSODQWH�GH�ODV�SOiQWXODV��)LJXUD�����ODV�
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FXDOHV�IXHURQ�WUDQVSRUWDGDV�DO�LQYHUQDGHUR�GHO�&,$7(-�XQLGDG�6XUHVWH�GHVGH�HO�PXQLFLSLR�
GH�6XPD�GH�+LGDOJR��<XFDWiQ�HO�GtD����GH�PDU]R�GHO������

)LJXUD���3URFHVR�GH�WUDQVSODQWH�GH�ODV�SOiQWXODV�GH�FKLOH�KDEDQHUR�D��5LHJR�LQLFLDO�FRQ�XQ�OLWUR�GH�DJXD��
E��7UDQVSODQWH�GH�ODV�SOiQWXODV�HQ�HO�VXHOR�SUHYLDPHQWH�K~PHGR��F��6HJXQGR�ULHVJR�FRQ�PHGLR�OLWUR�GH�
DJXD�SDUD�HYLWDU�HO�HVWUpV�GH�ODV�SOiQWXODV�UHFLpQ�SODQWDGDV�\�G��$FRPRGR�GH�ODV�SODQWDV�HQ�FXDGUDQWHV�
HQ�HO�LQYLHUQDGHUR�

&RQ� HO� REMHWR� GH� UHGXFLU� ODV� IXHQWHV� GH� YDULDFLyQ� SRU� LQWHQVLGDG� OXPtQLFD� \� JUDGR� GH�
VRPEUHDGR��ODV�SODQWDV�IXHURQ�RUJDQL]DGDV�HQ�HO�LQYHUQDGHUR�HQ�XQ�GLVHxR�EORTXHV�DO�D]DU��
FRPSXHVWR�GH�OD�VLJXLHQWH�PDQHUD��WUHV�EORTXHV��%���%���%����WUHV�WUDWDPLHQWRV��6���6���6���
\�FXDWUR�UHSHWLFLRQHV��5���5���5���5����&DGD�UHSHWLFLyQ�FRQWHQtD����SODQWDV�GLVWULEXLGDV�HQ�
FXDWUR�FROXPQDV��)LJXUD�����(Q�WRWDO�VH�VHPEUDURQ�����SODQWDV�SRU�FDGD�WLSR�GH�VXHOR�
/D� DSOLFDFLyQ� GH� PDFURQXWULHQWHV� D� ODV� SODQWDV� HVWDEOHFLGDV� IXH� UHDOL]DGR� VLJXLHQGR� OD�
IyUPXOD�GH�IHUWLOL]DFLyQ�����������\�����NJ�+D�� GH�13.��UHFRPHQGDGD�SDUD�ORV�VXHORV�GH�
<XFDWiQ��6RULD�HW�DO����������PLVPR�TXH�VH� LQFRUSRUy�HQ�HO�DJXD�GH�ULHJR�GRV�YHFHV�SRU�
VHPDQD�D�SDUWLU�GH�ORV����GtDV�SRVW�WUDVSODQWH��'37��XWLOL]DQGR�ORV�IHUWLOL]DQWHV��WULSOH����\�
����������7DEOD����

)LJXUD����'LVWULEXFLyQ�GH�ODV�SODQWDV�GHO�LQYHUQDGHUR�SRU�FXDGUDQWHV

/RV� PLFURQXWULHQWHV� IXHURQ� DSOLFDGRV� D� WUDYpV� GH� XQD� DSOLFDFLyQ� VHPDQDO� GHO� SURGXFWR�
FRPHUFLDO�%D\IRODQ�IRUWH��$�ORV����'37��VH�DSOLFy�XQ�UHJXODGRU�GH�FUHFLPLHQWR��*LEHUHOLQD��
DX[LQD�� D� GRVLV� GH� �J� +D���� SRU� OR� TXH� VH� DSOLFy� ������ PJ� SODQWD�� FRQVLGHUDQGR� XQD�
GHQVLGDG� GH� VLHPEUD� GH� ������ SODQWDV� +D���� � /RV� ULHJRV� IXHURQ� DSOLFDGRV� FRQIRUPH� OD�
QHFHVLGDG�GH�ODV�SODQWD�HQ�ORV�SULPHURV�GtDV�GHO�WUDVSODQWH��SRVWHULRUPHQWH�VH�DSOLFy���/�GH�
DJXD�SODQWD�� FDGD�WHUFHU�GtD��/DV�YDULDEOHV�GH�FUHFLPLHQWR�TXH�VH�WRPDURQ�HQ�FXHQWD�IXHURQ�
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ODV�VLJXLHQWHV��$OWXUD�GH�OD�SODQWD� Q~PHUR�GH�KRMDV��Q~PHUR�GH�WDOORV��Q~PHUR�GH�ERWRQHV��
Q~PHUR�GH� IORUHV�\�FDQWLGDG�GH�FKLOHV�SRU�SODQWD��3DUD� OD�PHGLFLyQ�GH� OD�DOWXUD�VH�PLGLy�
GHVGH�OD�EDVH�GH�OD�SODQWD�KDVWD�OD�FRSD��(O�Q~PHUR�GH�KRMDV�SRU�SODQWD��FDQWLGDG�GH�WDOORV��
ERWRQHV��IORUHV�\�IUXWRV�GHVDUUROODGRV�VH�FRQWDELOL]DURQ�SRU�REVHUYDFLyQ�GLUHFWD�GHO�FXOWLYR�

7DEOD����(VTXHPD GH IHUWLOL]DFLyQ SDUD ��� SODQWDV GH FKLOH KDEDQHUR��&DSVLFXP�FKLQHQVH��

,,,��$QiOLVLV�\�GLVFXVLyQ�GH�UHVXOWDGRV�

����'HVDUUROOR�GH�SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV

������$OWXUD�GH�SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV

(Q�OD�)LJXUD���VH�SXHGH�REVHUYHU�FUHFLPLHQWR�GH�ODV�SODQWDV��PHGLGR�FRPR�DOWXUD��GXUDQWH�
����'37�GRQGH�VH�SXHGH�YHU�TXH�ODV�SODQWDV�HQ�WRGR�HO FXOWLYR�SUHVHQWDURQ�XQ�FUHFLPLHQWR�
SURJUHVLYR�D� OR� ODUJR�GH� ORV�GtDV�\�VH�SUHVHQWy�YDULDFLyQ�HQ� OD�DOWXUD�SURPHGLR�HQWUH� ORV�
GLIHUHQWHV� WLSRV� GH� VXHOR� VLHQGR� SRU� OR� JHQHUDO� ODV� SODQWDV� GH� VXHOR� URMR� ODV� TXH� VH�
GHVDUUROODURQ� FRQ� PD\RU� UDSLGH]�� /DV� SODQWDV� TXH� SUHVHQWDURQ� PD\RU� DOWXUD� IXHURQ� ODV�
FXOWLYDGDV�HQ�HO�VXHOR�URMR�PLHQWUDV�TXH�ODV�TXH�SUHVHQWDURQ�XQD�PHQRU�DOWXUD�IXHURQ�ODV�
SODQWDV�GHVDUURODGDV�HQ�VXHOR�QHJUR��'HO�GtD���DO�����'37�VH�REVHUYD�FUHFLPLHQWR�QRWDEOH�
HQ� ODV� SODQWDV� GHVSXpV� GH� OR� FXDO�� HO� FUHFLPLHQWR� HQ� DOWXUD� GH� ODV� SODQWDV� VH� HVWDELOL]D�
�)LJXUD����
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)LJXUD�����&UHFLPLHQWR�GH�ODV�SODQWDV�GXUDQWH�����'37

6H� UHDOL]y�XQ�DQiOLVLV�HVWDGtVWLFR�GH�YDULDQ]D�D� ORV� UHVXOWDGRV�REWHQLGRV� WRPDQGR�FRPR�
YDULDEOHV� ORV� '37� \� HO� WLSR� GH� VXHOR� \ VH� GHWHUPLQDURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� HO�
FUHFLPLHQWR�GH�ODV�SODQWDV��GHELGR�D�FDGD�XQR�GH�HVWRV�IDFWRUHV�\�D�OD�LQWHUDFFLyQ�GH�HOORV��
FRQILUPDQGRVH�TXH ODV�SODQWDV�PiV�DOWDV�IXHURQ�ODV�FUHFLGDV�HQ�VXHOR�URMR��VHJXLGDV�GH�ODV�
FUHFLGDV�HQ�VXHOR�FDIp�\�QHJUR��)LJXUD����

)LJXUD����*UiILFR�GH�PHGLDV�GHO�GHVDUUROOR�GH�ODV�SODQWDV�HQ�GLVWLQWRV�WLSRV�GH�VXHORV

%DXWLVWD�HW�DO���������PHQFLRQDQ�TXH�OD�FDQWLGDG�GH�IyVIRUR�DVLPLODEOH�\�PDWHULD�RUJiQLFD�
HV�PD\RU�HQ�ORV�VXHORV�QHJURV�OR�FXDO�IXH�GHWHUPLQDGR�WDPELpQ�SRU�5RGUtJXH]�HW�DO���������
TXLHQHV�HQFRQWUDURQ�TXH�HO�FRQWHQLGR�GH�QXWULHQWHV�HQ�ORV�WUHV�WLSRV�GH�VXHOR��URMR��QHJUR�\�
FDIp���VXJLHUH�TXH�HVWiQ�HQ�FRQFHQWUDFLRQHV�DFHSWDEOHV�SDUD�HO�GHVDUUROOR�GH�OD�SODQWD�SHUR�
H[LVWH� XQD� EDMD� GLVSRQLELOLGDG� GH� QXWULHQWHV� HQ� HO� VXHOR� QHJUR� GHELGR� DO� DOWR� YDORU� GH�
&DSDFLGDG�GH�,QWHUFDPELR�&DWLyQLFR��&,&��TXH�WXYR�������&PRO�.J��� HQ�FRPSDUDFLyQ�FRQ�
HO�URMR������&PRO�.J����� 0HGLD�/DUD�HW�DO��������WDPELpQ�HQFRQWUDURQ�TXH�VH�ORJUy�XQ�PHMRU�
GHVDUUROOR�GH�ORV�IUXWRV�GHO�FKLOH�KDEDQHUR�TXH�IXH�FXOWLYDGR�HQ�ORV�VXHORV�URMRV�\�FDIpV�HQ�
FRPSDUDFLyQ�FRQ�HO�VXHOR�QHJUR��PHQFLRQDQGR�TXH��HQWUH�ORV�IDFWRUHV TXH�SRGUtD�H[SOLFDU�
HVWH�FRPSRUWDPLHQWR�HVWi�HO�KHFKR�GH� OD�UHWHQFLyQ�GH�1D�HQ�pVWRV�VXHORV� OR�TXH�SRGUtD�
FRQGXFLU�D�XQD�UHGXFFLyQ�HQ�OD�GLVSRQLELOLGDG�\�DEVRUFLyQ�GH�RWURV�QXWULHQWHV�LPSRUWDQWHV�
SDUD�HO�FUHFLPLHQWR�GH� ODV�SODQWDV�DVt�FRPR�D� OD�DFXPXODFLyQ�GH�JUDQGHV�FDQWLGDGHV�GH�
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RWURV�QXWULHQWHV�Wy[LFRV��FRPR�HO�DPRQLR�� HQ�HO�VXHOR�QHJUR�\�ORV�FDPELRV�HQ�OD�PLFURELRWD�
GH�ORV�VXHORV EDMR�HVWDV�FRQGLFLRQHV�

������1~PHUR�GH�KRMDV�HQ�SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV

3DUD� HO� GHVDUUROOR� GH� KRMDV� VH� SXHGH� REVHUYDU� TXH� HQ� HO� SHULRGR� ����� '37� HVWDV� VH�
PDQWLHQHQ�HQ�OD�PLVPD�FDQWLGDG� \�KDVWD ORV����'37�IXp�FXDQGR�ODV�SODQWDV�FRPHQ]DURQ�D�
GHVDUUROODU�XQ�PD\RU�Q~PHUR�GH�KRMDV��GRQGH�ODV�SODQWDV�FXOWLYDGDV�HQ�HO�VXHOR�FDIp�IXHURQ�
ODV�TXH�SUHVHQWDURQ�XQD�PD\RU�FDQWLGDG�GH�KRMDV�\�ODV�SODQWDV�FUHFLGDV�HQ�HO�VXHOR�QHJUR�
SUHVHQWDURQ�HO�PHQRU�Q~PHUR�GH�KRMDV�GXUDQWH�HVWH�FXOWLYR��)LJXUD����

)LJXUD����'HVDUUROOR�GH�KRMDV�GXUDQWH����'37

6H�GHWHUPLQDURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�Q~PHUR�GH�KRMDV�SURPHGLR�FRQ�UHVSHFWR�D��
ORV�GLIHUHQWHV� VXHORV�HQ� ORV�TXH� IXHURQ� FXOWLYDGDV� ODV�SODQWDV�� \� ORV�'37�HQ� ORV�TXH� VH�
UHDOL]DURQ�ORV�PXHVWUHRV��(O�Q~PHUR�GH�KRMDV�GH�ODV�SODQWDV�FUHFLGDV�HQ�HO�VXHOR�QHJUR�IXH�
PHQRU�DO�GH�ODV�SODQWDV�FXOWLYDGDV�HQ�VXHOR�URMR�\�FDIp�GRQGH�ORV�UHVXOWDGRV�IXHURQ�VLPLODUHV�
�)LJXUD�����(Q� OD�VHFFLyQ�DQWHULRU�VH�FRPHQWy�VREUH� ODV�SRVLEOHV�FDXVDV�SRU� ODV�TXH� ODV�
SODQWDV�FXOWLYDGDV�HQ�VXHOR�QHJUR� WXYLHURQ�UHVXOWDGRV� LQIHULRUHV�FRQ� UHVSHFWR�D� ORV�RWURV�
VXHORV�SUREDGRV�

)LJXUD����*UiILFR�GH�PHGLDV�SDUD�HO�Q~PHUR�GH�KRMDV�HQ�SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV HQ�
GLIHUHQWHV�VXHORV
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�������1~PHUR�GH�ERWRQHV�HQ��SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV

/D�DSDULFLyQ�GH�ERWRQHV�RFXUULy�PX\�UiSLGDPHQWH�D�ORV����'37�\�IXH�XQLIRUPH�HQ�WRGRV�ORV�
VXHORV��)LJXUD�����VLQ�HPEDUJR�OD�PD\RUtD�GH�HVWRV�SULPHURV�ERWRQHV�IXH�DERUWDGD�GHELGR�
DO�FDORU�LQWHQVR�TXH�GRPLQDED�HQ�HVRV�GtDV�\�SRU�OD�IDOWD�GH�SUHSDUDFLyQ�GH�ODV�SODQWDV�SDUD�
FRPHQ]DU�FRQ�VX�FLFOR�GH�SURGXFFLyQ�

)LJXUD����3ULPHUD�DSDULFLyQ�GH�ERWRQHV�D�ORV����'3

(Q�)LJXUD����VH�SXHGH�REVHUYDU�HO�DXPHQWR�SURJUHVLYR�GHO�SURPHGLR�GH�ERWRQHV�SRU�SODQWD��
pVWRV�VH�SUHVHQWDURQ�HQ�PtQLPDV�FDQWLGDGHV�GXUDQWH�HO�SHULRGR���� ���'37��SDUD�HO�GtD����
'37�VH�SXHGH�REVHUYDU�TXH�HO�GHVDUUROOR�GH�QXPHUR�GH�ERWRQHV�LQFUHPHQWD�\�DORV����'37�
PiV�GHO�����GH�ODV�SODQWDV�\D�SUHVHQWDED�ERWRQHV� /DV�DOWDV�WHPSHUDWXUDV�UHJLVWUDGDV�GH�
ORV����D�ORV����'37�SURYRFDURQ�TXH�HO�GHVDUUROOR�GH�ERWRQHV�IXHUD�OHQWR�HQ�WRGRV�ORV�WLSRV�
GH�VXHOR�\�TXH�PXFKRV�GH�HVWRV�ERWRQHV�IXHUDQ�DERUWDGRV�
/V�SODQWDV�FXOWLYDGDV�HQ�HO� VXHOR�FDIp \�VXHOR� URMR� IXHURQ� ODV�TXH�SUHVHQWDURQ� OD�PD\RU�
FDQWLGDG�GH�ERWRQHV�GHVDUUROODGRV�PLHQWUDV�TXH� ODV�SODQWDV�GHO�VXHOR�QHJUR�VRQ� ODV�TXH�
WXYLHURQ�OD PHQRU�FDQWLGDG��)LJXUD������

)LJXUD�����'HVDUUROOR�GH�ERWRQHV�GXUDQWH����'37



��

)LJXUD�����*UiILFR�GH�PHGLDV�GH�Q~PHUR�GH�ERWRQHV�HQ�GLIHUHQWHV�WLSRV�GH�VXHOR

������1~PHUR�GH�IORUHV�HQ�SODQWDV�GH�FKLOH�KDEDQHUR�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV

/DV�IORUHV�FRPHQ]DURQ�VX�DSDULFLyQ���VHPDQD�GHVSXpV�TXH�ORV�SULPHURV�ERWRQHV�\�WXYLHURQ�
��SHULRGRV��HQ�OD��)LJXUD�����VH�SXHGH�REVHUYDU�OD�FDQWLGDG�SURPHGLR�GH�IORUHV�SRU�SODQWD�D�
ORV�GLIHUHQWHV�'37��GRQGH�HV�SRVLEOH�YHU�TXH�HQWUH�ORV����\����'37�RFXUULy�HO�SULPHU�FLFOR�
IORUDO��PLVPR�TXH�FXOPLQDUtD�VLQ�OD�IRUPDFLyQ�GH�IUXWRV��6H�SXHGH�REVHUYDU�TXH�OD�FDQWLGDG�
GH�IORUHV�HVWi�UHODFLRQDGD�FRQ�OD FDQWLGDG�GH�ERWRQHV�GH�OD�VHPDQD�DQWHULRU��)LJXUD������(O�
VHJXQGR�FLFOR�IXH�D�ORV����'37�\ pVWDV VL�VH�FRQYLUWLHURQ�HQ�IUXWRV��

)LJXUD�����'HVDUUROOR�GH�IORUHV�GXUDQWH����'37

7RPDQGR�HQ�FXHQWD�� OD�FDQWLGDG� WRWDO�GH� IORUHV�GHVDUUROODGDV�VH�HQFRQWUDURQ�GLIHUHQFLDV�
VLJQLILFDWLYDV�HQWUH�ODV�SODQWDV�FUHFLGDV�HQ�ORV�GLIHUHQWHV�WLSRV�GH�VXHOR��VLHQGR�ODV�SODQWDV�
FXOWLYDGDV�HQ�HO�VXHOR�FDIp�ODV�TXH�PiV�IORUHV�GHVDUUROODURQ�HQ�HO�SHULRGR�PDUFDGR��VHJXLGR�
GH�ODV�SODQWDV�GHO�VXHOR�URMR�\�SRU�~OWLPR�ODV�GHO�VXHOR�QHJUR��)LJXUD������(O�FDORU�SURYRFy�
XQD�JUDQ�FDQWLGDG�GH FDtGD�GH IORUHV�VLQ�DPDUUDU�HO�IUXWR�
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)LJXUD�����*UiILFR�GH�PHGLDV�GH�OD�FDQWLGDG�GH�IORUHV�GHO�FKLOH�KDEDQHUR�HQ�GLIHUHQWHV�VXHORV

����3URGXFFLyQ�GH�FKLOH�KDEDQHUR�HQ�SODQWDV�FXOWLYDGDV�HQ�ORV�GLIHUHQWHV�VXHORV�

(Q�FXDQWR�D�OD�SURGXFFLyQ�GH�FKLOHV��ORV�SULPHURV�IUXWRV�VH�SUHVHQWDURQ�D�SDUWLU�GH�ORV����
'37�FRPR�VH�PXHVWUD�HQ�OD�)LJXUD�����DO�FRPSDUDU�HVWRV�YDORUHV�FRQ�ORV�GH�OD�FDQWLGDG�GH�
IORUHV�GH� ODV�SODQWDV�GH�FKLOH�KDEDQHUR��)LJXUD������VH�SXHGH�REVHUYDU�XQ�DOWR� tQGLFH�GH�
DERUWR� IORUDO�� HVWR� VH� GHELy� DO� LQWHQVR� FDORU� �SRU� DUULED� GH� ���&�� GXUDQWH� HO� GtD� HQ� HO�
LQYHUQDGHUR�GHO�&,$7(-�HQ�ODV�IHFKDV�HQ�ODV�TXH�GHVDUUROOy�HO�FXOWLYR���

)LJXUD�����'HVDUUROOR�GH�FKLOHV�GXUDQWH�����'37

/RV�DQiOLVLV�GH�YDULDQ]D�UHDOL]DGRV�GHPRVWUDURQ�TXH�H[LVWLy�XQD�GLIHUHQFLD�VLJQLILFDWLYD�HQ�
HO�QXPHUR�GH�IUXWRV�SURGXFLGRV�GHELGR�D�OD�LQWHUDFFLyQ�GH�ORV�IDFWRUHV�WLSR�GH�VXHOR�\�'37��
GRQGH�ORV�IUXWRV�SURGXFLGRV�HQ�ODV�SODQWDV�FUHFLGDV�HQ�HO�VXHOR�QHJUR�IXHURQ�PHQRV TXH�ORV�
SURGXFLGRV� HQ� ODV� SODQWDV� FXOWLYDGDV� HQ� ORV� VXHORV� URMR� \� QHJUR�� VLHQGR� SDUD� pVWRV� GRV�
~OWLPRV�VXHORV�ORV�YDORUHV�VLPLODUHV��)LJXUD�����



��

)LJXUD�����*UiILFR�GH�LQWHUDFFLRQHV�GHO�WLSR�GH�VXHOR�\�'37�VREUH�HO�Q~PHUR�GH�IUXWRV

/D�SURGXFFLyQ�WRWDO�GH�FKLOHV�GXUDQWH�ODV����FRVHFKDV�GHO�FXOWLYR�VH�SUHVHQWD�HQ�OD�7DEOD���
GRQGH�VH�SXHGH�REVHUYDU�TXH�OD�PD\RU�SURGXFFLyQ�GH�FKLOHV�HQ�FXDOTXLHUD�GH�VXV�HVWDGRV�
GH�PDGXUH]�VH�REVHUYy�HQ�ODV�SODQWDV�FUHFLGDV�HQ�VXHOR�URMR��

7DEOD� ��� 3HVR� GH� ORV� FKLOHV� REWHQLGRV� GXUDQWH� GRFH� FRVHFKDV� GHO� FXOWLYR� HQ� HO� LQYHUQDGHUR� GHO�
&,$7(-�8QLGDG�6XUHVWH�

/D�SURGXFFLyQ�WRWDO�GH�FKLOHV�HQ�HVWH�FXOWLYR�IXH�GH������.J�OR�FXDO�FRUUHVSRQGLy�D��������
XQLGDGHV�OR�TXH�UHSUHVHQWD�XQ�SHVR�SURPHGLR�JOREDO GH�����J�SRU�FKLOH��7DEOD�����(O������
GH�ORV�FKLOHV�SURGXFLGRV�FRUUHVSRQGLHURQ�D�ORV�REWHQLGRV�GH�SODQWDV�GHVDUUROODGDV�HQ�VXHOR�
URMR�������GH�ORV�FKLOHV�IXHURQ�GH�SODQWDV�GHVDUUROODGDV�HQ�VXHOR�FDIp�\�VROR�HO������GH�ORV�
FKLOHV�IXHURQ�GH�SODQWDV�GHVDUUROODGDV�HQ�VXHOR�QHJUR�



��

7DEOD����3URGXFFLyQ�WRWDO�GHO�FXOWLYR�HVWDEOHFLGR GXUDQWH ODV����FRVHFKDV�

,9��&RQFOXVLRQHV�

/RV�IDFWRUHV�TXH�LQIOX\HQ�HQ�HO�FUHFLPLHQWR�\�GHVDUUROOR�GH�ODV�SODQWDV�GHO�FXOWLYR�GH�FKLOH�
KDEDQHUR�VRQ�YDULRV�HQWUH�ORV�TXH�SRGHPRV�PHQFLRQDU�HO�WLSR�GH�VXHOR��OD�IHUWLOL]DFLyQ��HO�
DGHFXDGR�VXPLQLVWUR�GH�DJXD��OD�WHPSHUDWXUD�DPELHQWH��HQWUH�RWURV��(O�VXHOR�HV�XQ�IDFWRU�
PX\�LPSRUWDQWH�GHELGR�D�TXH�VXV�FRPSRQHQWHV�DO�VHU�DVLPLODGRV�SRU�OD�SODQWD�LQIOX\HQ�HQ�
VX�ILVLRORJtD��/D�XWLOL]DFLyQ�DGHFXDGD�GH�IHUWLOL]DQWHV�HQ�ORV�FXOWLYRV�SHUPLWH�REWHQHU�PD\RU�
UHQGLPLHQWR��UHGXFLHQGR�ORV�FRVWRV GH�SURGXFFLyQ�HQ�HO�FXOWLYR�\�HYLWDQGR�OD�FRQWDPLQDFLyQ�
GHO�DPELHQWH��6H�ORJUy�HO�HVWDEOHFLPLHQWR�GHO�FXOWLYR�GH�FKLOH�KDEDQHUR��&DSVLFXP�FKLQHQVH
-DFT��HQ�WUHV�GLIHUHQWHV�WLSRV�GH�VXHORV�VXHORV��QHJUR��%RR[� OX¶XP��� URMR��&KDF�/X¶XP��\�
FDIp �&K¶LFK¶� OX¶XP�� FDUDFWHUtVWLFRV� HQ� OD� 3HQtQVXOD� GH� <XFDWiQ�� 'H� HVWH� FXOWLYR� VH�
REWXYLHURQ ���FRVHFKDV�GH�FKLOHV�D�OR�ODUJR�GH���PHVHV�TXH�VH�PDQWXYR�pVWH��KDELpQGRVH
FRVHFKDGR�SRU�SULPHUD�YH]��D�ORV�WUHV�PHVHV�GH�UHDOL]DGR�HO�WUDVSODQWH�
(O� VXHOR� URMR� IXH� HO� PiV� DGHFXDGR� SDUD� HO� FUHFLPLHQWR� YHUWLFDO� GH� ODV� SODQWDV� GH� FKLOH�
KDEDQHUR�� VHJXLGR� SRU� HO� VXHOR� FDIp� \� SRU� ~OWLPR� HO� VXHOR� QHJUR�� (Q� HO� UHVWR� GH� ORV�
SDUiPHWURV� GH� FUHFLPLHQWR� HYDOXDGRV� �KRMDV�� ERWRQHV�� IORUHV� \� IUXWRV�� HO� VXHOR� QHJUR�
SUHVHQWy� VLJQLILFDWLYDPHQWH� OD� PHQRU� FDQWLGDG� UHVSHFWR� D� ORV� VXHORV� URMR� \� FDIp� FX\RV�
UHVXOWDGRV�IXHURQ�VLPLODUHV�HQWUH�Vt� (O�EDMR�UHQGLPLHQWR�GHO�VXHOR�QHJUR�SUREDEOHPHQWH�VH�
GHED�D�XQD�EDMD�GLVSRQLELOLGDG�GH�QXWULHQWHV�HQ�pVWH�VXHOR�SRU�WHQHU�XQD�DOWD�FDSDFLGDG�GH�
LQWHUFDPELR� FDWLyQLFR�� SRVLEOH� UHWHQFLyQ� GH� 1D� \� DFXPXODFLyQ� GH� QXWULHQWHV� Wy[LFRV� /D�
PD\RU�SURGXFFLyQ�GH�FKLOH�KDEDQHUR��WDQWR�HQ�XQLGDGHV�FRPR�HQ�SHVR��VH�REWXYR�FRQ�HO�
VXHOR�URMR�SDUD�FXDOTXLHUD�GH�ORV�HVWDGRV�GH�PDGXUH]��

9��5HIHUHQFLDV

%DXWLVWD�)��'tD]�*DUULGR�6��&DVWLOOR�*RQ]iOH]�0��=LQFN�-$��������6SDWLDO�+HWHURJHQHLW\�RI�WKH�6RLO�
&RYHU� LQ� WKH�<XFDWiQ�.DUVW��&RPSDULVRQ�RI�0D\DQ��:5%��DQG�1XPHULFDO�&ODVVLILFDWLRQV��
(XUDVLDQ�6RLO�6FLHQFH��������6���6���

%RUJHV�*yPH]� /��0RR�.DXLO� &�� 5Xt]�1RYHOR� -�� 2VDOGH�%DODP�0��*RQ]iOH]� 9DOHQFLD� &��� � <DP�
&KLPDO� &��� &DQ�3XF� � )�� ������� 6RLOV� XVHG� IRU� KDEDQHUR� FKLOL� SURGXFWLRQ� LQ� <XFDWiQ��
SUHGRPLQDQW�SK\VLFDO�DQG�FKHPLFDO�FKDUDFWHULVWLFV��$JURFLHQFLD����������������

%RUJHV�*yPH]�/��&HUYDQWHV�&iUGHQDV�/��5XL]�1RYHOR�-��6RULD�)UHJRVR�0��5H\HV�2UHJHO�9��HW�DO��
�������&DSVDLFLQRLGV�LQ�+DEDQHUR�3HSSHU��&DSVLFXP�FKLQHQVH -DFT��� XQGHUYDULRXV�
KXPLGLW\�DQG�QXWULWLRQDOFRQGLWLRQV��7HUUD�/DWLQRDPHULFDQD��������������



��

&KOXGLO��+���&RUELQR��*�%���\�/HLFDFK��6�5����������6RLO�TXDOLW\�HIIHFWV�RQ�&KHQRSRGLXP DOEXP�
IODYRQRLG�FRQWHQW�DQG�DQWLR[LGDQW�SRWHQWLDO��-��$JULF��)RRG�&KHP����������±�����

GH�ÈYLOD�6LOYD��/���&RQGRUL�$SIDWD��-��$���0DUFHOLQR��0��0���7DYDUHV��$��&��$���5DLPXQGL��6��&�-���
0DUWLQR��3��%��� \�1XQHV�1HVL��$�� ��������1LWURJHQ�GLIIHUHQWLDOO\�PRGXODWHV�SKRWRV\QWKHVLV��
FDUERQ� DOORFDWLRQ� DQG� \LHOG� UHODWHG� WUDLWV� LQ� WZR� FRQWUDVWLQJ�&DSVLFXP FKLQHQVH FXOWLYDUV��
3ODQW�6FLHQFH���������������

'XFK�*���-��������/D�&RQIRUPDFLyQ�7HUULWRULDO�GHO�(VWDGR�GH�<XFDWiQ��/RV�&RPSRQHQWHV�GHO�0HGLR�
)tVLFR��8QLYHUVLGDG�$XWyQRPD�GH�&KDSLQJR��&,5��7H[FRFR��0p[LFR������S��

*RQ]iOH]�� 0�$��� \� +HUQiQGH]�� /�� �������� (VWLPDFLyQ� GH� ODV� QHFHVLGDGHV� KtGULFDV� GHO� 7RPDWH��
7(55$ /DWLQRDP������������

*X]PiQ�$QWRQLR��$���%RUJHV�*yPH]��/���3LQ]yQ�/ySH]��/���5XL]�6iQFKH]��(��\�-��=~xLJD�$JXLODU��
��������(IHFWR�GHO�iFLGR�VDOLFtOLFR�\�OD�QXWULFLyQ�PLQHUDO�VREUH�OD�FDOLGDG�GH�SOiQWXODV�GH�FKLOH�
KDEDQHUR��$JURQRPtD�0HVRDPHULFDQD�����������������

+LNRVDND�.���+DQED�<�<���+LURVH�7���\�7HUDVKLPD�,����������KRWRV\QWKHWLF�QLWURJHQ�XVH�HIILFLHQF\�LQ�
OHDYHV�RI�ZRRG\�DQG�KHUEDFHRXV�VSHFLHV��)XQFW��(FRO���������±����

+VLDR��7�&����������3ODQW�UHVSRQVH�WR�ZDWHU�VWUHVV��$QQX��5HY��3ODQW�3K\VLRO����� ���±����
,VPDLO�6��0����������,QIOXHQFH�RI�GHILFLW�LUULJDWLRQ�RQ�ZDWHU�XVH�HIILFLHQF\�DQG�ELUG�SHSSHU�SURGXFWLRQ�

�&DSVLFXP�DQQXP /����0HWHRU��(QYLURQ��$ULG�/DQG�$JULF��6FL������������
-DLPH]�5��(��������&UHFLPLHQWR�\�GLVWULEXFLyQ�GH�OD�PDWHULD�VHFD�HQ�DMt GXOFH�EDMR�FRQGLFLRQHV�GH�

GpILFLW�GH�DJXD��$JURQRPtD7URSLFDO����������������
0DFtDV� 5RGUtJXH]��+���9LOODORERV��-��$��0���9DOOH��0��$��9���7DODYHUD��0��'��&��3���\�&DVWRUHQD��0��

0��9����������&KLOH�KDEDQHUR��GHVFULSFLyQ�GH�VX�FXOWLYR�HQ�OD�SHQtQVXOD�GH�<XFDWiQ��5HYLVWD�
&KDSLQJR�6HULH�=RQDV�ÈULGDV��������������

0D\� /�� &��� $� 3pUH]� *�� (��� 5XL]� 6��� \� *DUFtD� 5�� �������� (IHFWR� GH� QLYHOHV� GH� KXPHGDG� HQ� HO�
FUHFLPLHQWR�\�SRWHQFLDO�KtGULFR�GH�&DSVLFXP�FKLQHQVH -DFT��\�VX�UHODFLyQ�FRQ�HO�GHVDUUROOR�
GH�%HPLVLD�WDEDFL�*HQQ��7URS��6XEWURS��$JURHFRV\VW��������������

0DKHVZDUL�0���0XUWK\�0�$��\��6KDQNHU�$�.����������1LWURJHQ�QXWULWLRQ�LQ�FURSV�DQG�LWV�LPSRUWDQFH�LQ�
FURS�TXDOLW\��,QGLDQ�1LWURJHQ�$VVHVV����±����

0HGLQD�/DUD�)���6RX]D�3HUHUD�5���0DUWtQH]�(VWpYH]�0���5DPtUH]�6XFUH�0�2���5RGUtJXH]�%XHQILO�
,�0��DQG�(FKHYDUUtD�0DFKDGR�,OHDQD����������5HG�DQG�%URZQ�6RLOV�,QFUHDVH�WKH�'HYHORSPHQW�
DQG�&RQWHQW�RI�1XWULHQWV�LQ�+DEDQHUR�3HSSHU�6XEMHFWHG�WR� ,UULJDWLRQ�:DWHU�ZLWK�+LJK�
(OHFWULFDO�&RQGXFWLYLW\�� +RUW6FLHQFH��������������������'2,�����������+2576&,��������

0HL� +�6��� 7KLPDQQ� .�9�� �������� 7KH� UHODWLRQ� EHWZHHQ� QLWURJHQ� GHILFLHQF\� DQG� OHDI� VHQHVFHQFH��
3K\VLRO��3ODQW���������±���

1LHYHV�*RQ]iOH]��)���$OHMR�6DQWLDJR��*���/XQD�(VTXLYHO��*���/HPXV�)ORUHV��&���-XiUH]� /ySH]��3��\�
(��6DOFHGR�3pUH]����������([WUDFFLyQ�\�UHTXHULPLHQWR�GH�IyVIRUR�HQ� FKLOH� KDEDQHUR�
�&DSVLFXP�FKLQHQVH�-DFT���µ%LJ�%URWKHU¶��,QWHUFLHQFLD�����������������

1RK�0HGLQD�� -��� %RUJHV�*yPH]�� /�� \� 0�� 6RULD�)UHJRVR�� �������� &RPSRVLFLyQ� QXWULPHQWDO� GH�
ELRPDVD�\�WHMLGRV�FRQGXFWRUHV�HQ�FKLOH�KDEDQHUR��&DSVLFXP�FKLQHQVH -DFT���� 7URSLFDO�
DQG�6XEWURSLFDO�$JURHFRV\VWHPV��������������

2QH\�0RQWDOR�-���/ySH]�'RPtQJXH]�&���=DPDFRQD�5XL]�0���*yPH]�5LQFyQ�(���5DPtUH�6XFUH�0���
5RGUtJXH]�%XHQILO�,����������0HWDEROLWHV�SUHVHQW�LQ�&DSVLFXP�FKLQHQVH RI� WZR� ULSHQLQJ�
VWDJHV�FXOWLYDWHG�LQ�GLIIHUHQW�VRLO�W\SHV�LQ�<XFDWDQ��0H[LFR��5HYLVWD�%LRQDWXUD������9RO����1R�
�������� KWWS���UHYLVWDELRQDWXUD�FRP�FV��������������KWPO�

3DUUD��4�5�$���5RGUtJXH]��2��9��$���\�*RQ]iOH]�+����������7UDQVSLUDFLyQ��SRWHQFLDO�KtGULFR�\�SUROLQD�
HQ�]DU]DPRUD�EDMR�GpILFLW�KtGULFR��7(55$�/DWLQRDP�������������

3pUH]�*��$���3LQHGD��'���/DWRXUQHULH 0���3DP�3���\�*RGR\�$����������1LYHOHV�GH�HYDSRWUDQVSLUDFLyQ�
SRWHQFLDO�HQ�OD�SURGXFFLyQ�GH�FKLOH�KDEDQHUR��7(55$�/DWLQRDP�������������

4XLQWDO�2UWL]��:��&���3pUH]�*XWLpUUH]��$���/DWRXUQHULH�0RUHQR��/���0D\�/DUD��&���5XL]�6iQFKH]��(���
	�0DUWtQH]�&KDFyQ�� $� -�� �������� 8VR� GH� DJXD�� SRWHQFLDO� KtGULFR� \� UHQGLPLHQWR� GH� FKLOH�
KDEDQHUR��&DSVLFXP FKLQHQVH -DFT����5HYLVWD�ILWRWHFQLD��0H[LFDQD����������������



��

5DGD��)���-DLPH]��5��(���*DUFtD�1~xH]��&���$]yFDU��$���\�5DPtUH]��0��(���������5HODFLRQHV�KtGULFDV�
H�LQWHUFDPELR�GH�JDVHV�HQ�7KHREURPD�FDFDR�YDU��*XDVDUH�EDMR�SHULRGRV�GH�GpILFLW�KtGULFR��
5HY��)DF��$JURQ���/8=�������������

5DPtUH]�/XQD��(����&DVWLOOR�$JXLODU��&�&����$FHYHV�1DYDUUR�(���\��&DUULOOR�ÈYLOD�(����������(IHFWR�GH�
SURGXFWRV� FRQ� UHJXODGRUHV� GH� FUHFLPLHQWR VREUH� OD� IORUDFLyQ� \� DPDUUH� GH� IUXWR� HQ� FKLOH�
µ+DEDQHUR¶�� 5HYLVWD� &KDSLQJR� 6HULH� +RUWLFXOWXUD�� ���� ������� '2,��
��������U�UFKVK�������������

5RGUtJXH]�%XHQILO�,0��5DPtUH]�6XFUH�02�DQG�(FKHYDUUtD�0DFKDGR�,�����������6RLOV�RI� <XFDWDQ��
(IIHFW�2Q�7KH�*URZWK�2I�7KH�+DEDQHUR�FKLOL�3ODQW��&DSVLFXP�FKLQHQVH���$JUL�5HV�	�7HFK��
9ROXPH���,VVXH���� -XQH�������'2,�� ���������$572$-����������������

5Xt]�/DX�� 1��� 0HGLQD�/DUD�� )��� 0LQHUR�*DUFtD�� <��� =DPXGLR�0RUHQR�� (��� *X]PiQ�
$QWRQLR�DFFXPXODWLRQ� RI� FDSVDLFLQRLGV� LQ� IUXLWV� RI�&DSVLFXP� FKLQHQVH -DFT��+RUW6FLHQFH��
����������������'2,�����������+2576&,���������

6DOLVEXU\��)�%���\�5RVV�&�:����������)LVLRORJtD�GH�ODV�3ODQWDV��(G��3DUDQLQIR�7KRPVRQ�/HDUQLQJ��
0DGULG������S�

6FKHLEOH�:�5���*RQ]DOH]�)RQWHV�$���/DXHUHU0���0XOOHU�5REHU�%��&DERFKH�0��\��6WLWW�0� ��������
1LWUDWH�DFWV�DV�D�VLJQDO�WR�LQGXFH�RUJDQLF�DFLG�PHWDEROLVP�DQG�UHSUHVV�VWDUFK�PHWDEROLVP�LQ�
WREDFFR��3ODQW�&HOO��������±����

6,$3��������$QXDULR�HVWDGtVWLFR�GH�SURGXFFLyQ�DJUtFROD��6HUYLFLR�GH�,QIRUPDFLyQ�$JURDOLPHQWDULD�\�
3HVTXHUD��'LVSRQLEOH�HQ��KWWSV���QXEH�VLDS�JRE�P[�FLHUUHDJULFROD�

6RULD���)�0����7XQ���6�-����7UHMR���5�$����7HUiQ���6�5������������3DTXHWH�WHFQROyJLFR�SDUD OD�SURGXFFLyQ�
GH�FKLOH KDEDQHUR �&DSVLFXP���FKLQHQVH -DFT������6(3�� '*7$��,7$���&RQNDO��<XF��
0p[LFR������������3UHGLFFLyQ�GH�OD�GHPDQGD� QXWULPHQWDO�GH�SRWDVLR�SDUD�OD�SURGXFFLRQ�
GH�FDSVLFXP�FKLQHQVH�MDFT��HQ�HO� 6XUHVWH� GH� 0H[LFR�� $YDLODEOH� IURP���
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B3UHGLFFLRQBGHBODBGHPDQGDBQXWULPH
QWDOBGHBSRWDVLRBSDUDBODBSURGXFFLRQBGHBFDSVLFXPBFKLQHQVHBMDFTBHQBHOB6XUHVWHBGHB0H
[LFR

6WDPS��1����������2XW�RI�WKH�TXDJPLUH�RI�SODQW�GHIHQVH�K\SRWKHVHV��4��5HY��%LRO��������±���
6WLWW�0����������1LWUDWH�UHJXODWLRQ�RI�PHWDEROLVP�DQG�JURZWK��&XUU��2SLQ��3ODQW�%LRO��������±����
7DSLD�9DUJDV��0���/DULRV�*X]PiQ��$���'tD]�6iQFKH]��'��'���5DPtUH]�2MHGD��*���+HUQiQGH]�3pUH]��

$��� 9LGDOHV�)HUQiQGH]�� ,��� \� *XLOOpQ�$QGUDGH�� +�� �������� SURGXFFLyQ� KLGURSyQLFD� GH� FKLOH�
KDEDQHUR�QHJUR��&DSVLFXP�FKLQHQVH -DFT���5HYLVWD�ILWRWHFQLD�PH[LFDQD�������� ��������

7VFKRHS��+���*LERQ��<���&DULOOR��3���$UPHQJDXG��3���6]HFRZND��0���1XQHV�1HVL��$���)HUQL$�5���.RHKO��
.���\�6WLWW�0����������$GMXVWPHQW�RI�JURZWK�DQG�FHQWUDO�PHWDEROLVP�WR�D�PLOG�EXW�VXVWDLQHG�
QLWURJHQ�OLPLWDWLRQ�LQ�$UDELGRSVLV��3ODQW�&HOO�(QYLURQ� �������± ����

7XFXFK�+DDV��&�-���$OFiQWDU�*RQ]iOH]��*���2UGD]�&KDSDUUR��9�0���6DQWL]R�5LQFyQ��-�$��\�$��/DUTXp�
6DDYHGUD����������3URGXFFLyQ�\�FDOLGDG�GH�FKLOH�KDEDQHUR�FRQ� GLIHUHQWHV� UHODFLRQHV�
1+���12�

� \�WDPDxR�GH�SDUWtFXOD�GH�VXVWUDWRV��7HUUD /DWLQRDPHULFDQD�����������
7XQ�']XO��-�GH�OD�&��������&DUDFWHUtVWLFDV�\�WHFQRORJtD�GH�SURGXFFLyQ�GHO�FKLOH�KDEDQHUR��&HQWUR�GH�

,QYHVWLJDFLyQ�5HJLRQDO�GHO�6XUHVWH��,1,)$3� 6$*$53$��0RFRFKi��<XFDWiQ��0p[LFR��3S����
����KWWS���ELEOLRWHFD�LQLIDS�JRE�P[�



��

&$3,78/2���

3ULQFLSDOHV�HQIHUPHGDGHV�GHO�FKLOH�KDEDQHUR��&DSVLFXP�FKLQHQVH��\�VX�
FRQWURO

0DLQ�GLVHDVHV�RI�KDEDQHUR�SHSSHU��&DSVLFXP�FKLQHQVH��DQG�LWV�FRQWURO

1DYDUUHWH�0DSHQ��5H\QD�=���&ULVWyEDO�$OHMR��-DLUR���7XQ�6XiUH]��-RVp�0���+HUUHUD�3DUUD��
(OL]DEHWK� \ 8F�9DUJXH]��$OEHUWR�

�7HFQRORJLFR�1DFLRQDO�GH�0p[LFR�,QVWLWXWR�7HFQROyJLFR�GH�&RQNDO��$Y��7HFQROyJLFR�6�1�&RQNDO��<XFDWiQ��&�3��������
�,QVWLWXWR�1DFLRQDO�GH�,QYHVWLJDFLRQHV�)RUHVWDOHV��$JUtFRODV�\�3HFXDULDV��.P����DQWLJXD�FDUUHWHUD�0pULGD±0RWXO��0RFRFKD�
<XFDWiQ�0p[LFR��&S������
�&HQWUR� GH� ,QYHVWLJDFLyQ� \� $VLVWHQFLD� HQ� 7HFQRORJtD� \� 'LVHxR� GHO� HVWDGR� GH� -DOLVFR� $&��� 6XEVHGH� 6XUHVWH�� 3DUTXH�
FLHQWtILFR� \� 7HFQROyJLFR� GH� <XFDWiQ�� .P�� ���� &DUUHWHUD� 6LHUUD� 3DSDFDO�&KXEXUQi� 3XHUWR�� &S�� ������ DXWRU� GH�
FRUUHVSRQGHQFLD� DXF#FLDWHM�P[

5HVXPHQ

(Q�HVWH�FDStWXOR�VH�GHVFULEHQ�ODV�FDUDFWHUtVWLFDV�GH�ODV�SULQFLSDOHV�HQIHUPHGDGHV�FDXVDGDV�
SRU� KRQJRV�� EDFWHULDV�� YLUXV� \� QHPDWRGRV� ILWRSDWyJHQRV� TXH� DIHFWDQ� HO� FXOWLYR� GH� FKLOH�
KDEDQHUR� HQ�HO� VXUHVWH�GH�0p[LFR�� HPSH]DQGR�SRU� OD� GHVFULSFLyQ�GHO� DJHQWH� FDXVDO�� OD�
VLQWRPDWRORJtD� HO� FRPSRUWDPLHQWR� HSLGHPLROyJLFR� GH� OD� HQIHUPHGDG� \� ILQDOPHQWH� VH�
PHQFLRQDQ� DOJXQDV� GH� ODV� DOWHUQDWLYDV� TXH� SXHGHQ� XWLOL]DUVH� SDUD� HO� GLVHxR� H�
LPSOHPHQWDFLyQ�GH�ODV�HVWUDWHJLDV�GH�PDQHMR�GH�OD�HQIHUPHGDG�

3DODEUDV�FODYH� 3UREOHPDV�ILWRVDQLWDULRV��FKLOH�KDEDQHUR��PDQHMR GH�OD�HQIHUPHGDG�

$EVWUDFW

7KH�FKDUDFWHULVWLFV�RI�PDLQ�GLVHDVHV�FDXVHG�E\�IXQJL��EDFWHULD��YLUXVHV�DQG�SK\WRSDWKRJHQV�
QHPDWRGHV�WKDW�DIIHFWLQJ�KDEDQHUR�SHSSHU�DW�WKH�VRXWKHDVW RI�0H[LFR��DUH�GHVFULEHG�LQ�WKLV�
FKDSWHU�� 6WDUWLQJ� ZLWK� WKH� GHVFULSWLRQ� RI� WKH� DJHQW� FDXVDO� RI� WKH� GLVHDVH�� WKH�
V\PSWRPDWRORJ\�� WKH� HSLGHPLRORJLFDO� EHKDYLRU� RI� WKH� GLVHDVH� DQG� ILQDOO\�� VRPH� RI� WKH�
DOWHUQDWLYHV� WKDW� FDQ� EH� XVHG� IRU� WR� GHVLJQ� DQG� WR� VWDEOLVK� VWUDWHJLHV� WR� SODQW� GLVHDVHV�
PDQDJHPHQW�

.H\ZRUGV� 3K\WRVDQLWDU\�SUREOHPV��KDEDQHUR SHSSHU��GLVHDVHV�PDQDJHPHQW�

,��,QWURGXFFLyQ
(O� FKLOH� KDEDQHUR� �&DSVLFXP� FKLQHQVH�� HV� XQR� GH� ORV� FXOWLYRV� GH� PD\RU� LPSRUWDQFLD�
HFRQyPLFD�\�VRFLDO�HQ�OD�SHQtQVXOD�GH�<XFDWiQ��\D�TXH�FRQVWLWX\H�XQD�IXHQWH�LPSRUWDQWH�GH�
LQJUHVRV�D�ORV�SURGXFWRUHV \�GHELGR�D�ORV�P~OWLSOHV�XVRV�TXH�UHFLEH�HO�IUXWR�HQ�OD�LQGXVWULD�
DOLPHQWDULD�\�IDUPDFpXWLFD��$GHPiV�HQ�HO������ OD�SURGXFFLyQ�GH�FKLOHV�HQ�<XFDWDQ�DOFDQ]y�
XQ�YDORU�SRU�DUULED�GH� ORV����� PLOORQHV�GH�SHVRV� �5DPLUH]�HW�DO�������� 5XL]�/DX�HW�DO���
������6,$3� ������



��

(O�UHQGLPLHQWR�SRU�KHFWiUHD�GHO�FXOWLYR�GH�KDEDQHUR�HV GH ���D����W�KD����HVWD�YDULDFLyQ�VH�
GHEH�SULQFLSDOPHQWH�D�OD�YDULHGDG�XWLOL]DGD��D�ODV�FRQGLFLRQHV�\�PDQHMR�GHO�FXOWLYR �FXOWLYR�
D� FLHOR� DELHUWR�R� LQYHUQDGHUR���3RU�RWUD�SDUWH� ODV�HQIHUPHGDGHV�SXHGHQ�SURYRFDU�EDMRV�
UHQGLPLHQWRV�GHO�FXOWLYR��ORV FXDOHV�D�VX YH]�SXHGHQ�RFDVLRQDU�SpUGLGDV�GH�KDVWD�HO������
GH�OD�SURGXFFLyQ��&KiYH]�\�=DYDOHWD��������3pUH]�0RUHQR�HW�DO��������� 3RU�RWUR�ODGR��OD�
DSOLFDFLyQ� GHVPHGLGD�GH� SHVWLFLGDV� SDUD� HO� FRQWURO� GH� ORV� ILWRSDWyJHQRV�� KD� RFDVLRQDGR�
VHULRV�SUREOHPDV�HQ�HO�HFRVLVWHPD�FRPR��SUHVHQFLD�UHVLGXRV�HQ�ODV�FRVHFKDV��UHVLVWHQFLD�
GH�ORV�SDWyJHQRV�D�ORV�DJURTXtPLFRV��UHGXFFLyQ�GH�OD�IDXQD�EHQpILFD�H�LQFUHPHQWR�GH�OD�
FRQWDPLQDFLyQ� DPELHQWDO�� DGHPiV� GH� HOHYDU� ORV� FRVWRV� GH� SURGXFFLyQ �5DPLUH]� HW� DO���
������
3RU� WDO� PRWLYR�� HO� SUHVHQWH� FDSLWXOR� WLHQH� FRPR� ILQDOLGDG� GHVFULELU� ODV� SULQFLSDOHV�
HQIHUPHGDGHV� FDXVDGDV� SRU� KRQJRV�� EDFWHULDV�� YLUXV� \� QHPDWRGRV� ILWRSDWyJHQRV� TXH�
DIHFWDQ�DO�FXOWLYR�GH�FKLOH�KDEDQHUR��\D�TXH HO�FRQRFLPLHQWR�GH��DVSHFWRV�EiVLFRV�FRPR�OD�
VLQWRPDWRORJtD� GH� OD HQIHUPHGDG�� FDUDFWHUtVWLFDV� GHO� PLFURUJDQLVPR� SDWyJHQR�� IDFWRUHV�
DPELHQWDOHV�TXH�SURSLFLDQ�HO�GHVDUUROOR�GH�OD�HQIHUPHGDG�\�VX�FRQWURO�HQ�FDPSR��SXHGHQ�
PHMRUDU�HO�PDQHMR�GH�OD�HQIHUPHGDG��FRQ�ORV�EHQHILFLRV�HFRQyPLFRV��VRFLDOHV�\�HFROyJLFRV�
TXH�HOOR�LPSOLFD�

,,��5HYLVLyQ�ELEOLRJUiILFD

����(QIHUPHGDGHV�PiV�LPSRUWDQWHV�TXH�DIHFWDQ�DO�FKLOH�KDEDQHUR

������3ULQFLSDOHV�HQIHUPHGDGHV�FDXVDGDV�SRU�KRQJRV

0~OWLSOHV�WUDEDMRV�UHSRUWDQ�XQD�JDPD�GH�HQIHUPHGDGHV�IXQJRVDV�TXH�DIHFWDQ�DO�FXOWLYR�GHO�
FKLOH� KDEDQHUR�� HQWUH� ORV� TXH� VH� SXHGHQ� PHQFLRQDU� HO� GDPSLQJ� RII�� OD� DQWUDFQRVLV�� HO�
PDQFKDGR�IROLDU��HO�PDUFKLWDPLHQWR�GH�SODQWDV��PLOGLX��PDUFKLWH]�\�SXGULFLyQ�GHO�WDOOR��HQWUH�
RWURV���6LQ�HPEDUJR��VX�LQFLGHQFLD�\�VHYHULGDG�GHSHQGH�HQ�JUDQ�PHGLGD�GH�ODV�FRQGLFLRQHV�
DPELHQWDOHV�� OD� YDULHGDG� XWLOL]DGD�� DVt� FRPR� GHO� PDQHMR� GHO� FXOWLYR�� SRU� OR� TXH� UHVXOWD�
LPSRUWDQWH� FRQRFHU� FDGD� XQR� GH� HVWRV� IDFWRUHV� TXH� DIHFWDQ� HO� FRPSRUWDPLHQWR� GH� OD�
HQIHUPHGDG��D�ILQ�GH�UHGXFLU�ODV�DIHFWDFLRQHV�GHELGDV�D�HVWH�JUXSR�GH�SDWyJHQRV�

(QIHUPHGDG��'DPSLQJ�RII�R�VHFDGHUD

3DWyJHQR���3K\WRSKWKRUD��3\WKLXP��)XVDULXP�\�5KL]RFWRQLD���

6LQWRPDWRORJtD��(O�GDPSLQJ�RII�HV�XQD�GH�ODV�HQIHUPHGDGHV�TXH�RFDVLRQD�D�ORV�SURGXFWRUHV�
GH�FKLOH��SpUGLGDV� LPSRUWDQWHV�GHELGR�D�TXH�SURYRFD�HO�GHFDLPLHQWR�\�PDUFKLWH]�GHO���DO�
����GH�ODV�SOiQWXODV�HQ�YLYHUR��R�GH�ODV�SODQWDV�UHFLpQ�WUDVSODQWDGDV�HQ�FDPSR �&KiYH]�\�
=DYDOHWD��������/DPLFKKDQH�HW�DO����������&XDQGR�OD�LQIHFFLyQ�GHO�KRQJR�RFXUUH�GXUDQWH�HO�
SURFHVR�GH�JHUPLQDFLyQ�GH�OD�VHPLOOD��SUHHPHUJHQFLD���ORV�WDOORV�UHFLpQ�IRUPDGRV�DGTXLHUHQ�
XQD� FRORUDFLyQ� FDIp� \�PXHUHQ� UiSLGDPHQWH�� SURYRFDQGR� OD� DSDULFLyQ� GH�PDQFKRQHV� VLQ�
SOiQWXODV�HQ�HO�YLYHUR��)LJXUD��E���3RU�RWUD�SDUWH��FXDQGR�OD�LQIHFFLyQ�RFXUUH�HQ�OD�HWDSD�SRV�
HPHUJHQFLD��HO�FXHOOR�GH�ODV�SOiQWXODV�D�QLYHO�GHO�VXHOR�SUHVHQWD�XQ�WtSLFR�HVWUDQJXODPLHQWR�
GH�FRORU�FDIp�REVFXUR�D�URML]D��ODV�KRMDV�GH�ODV�SOiQWXODV�SLHUGHQ�WXUJHQFLD�\�VH�PDUFKLWDQ��
SRVWHULRUPHQWH�WRGD�OD�SODQWD�VH�PDUFKLWD�\�ILQDOPHQWH�PXHUH�SURYRFDQGR�OD�REVHUYDFLyQ�
GH�PDQFKRQHV�GH�SOiQWXODV�PXHUWDV�HQ�HO�YLYHUR �/DPLFKKDQH�HW�DO���������



��

(Q�SODQWDV�DGXOWDV�OD�HQIHUPHGDG�VH�FDUDFWHUL]D�SRU�SUHVHQWDU�OHVLRQHV�FyQFDYDV�GH�FRORU�
SDUGR�URML]R�TXH�DSDUHFHQ�HQ�HO�WDOOR�\�HQ�OD�UDt]�SULQFLSDO��)LJXUD��D���/RV�VXHORV�DUFLOORVRV�
\�VXVFHSWLEOHV�D�OD�LQXQGDFLyQ�IDYRUHFHQ�HO�GHVDUUROOR�GHO�KRQJR�HQ�ORV�PHVHV�FRQ�PD\RU�
SUHFLSLWDFLyQ��/DPLFKKDQH�HW�DO����������/D�LQFLGHQFLD�REVHUYDGD�HQ�SOiQWXODV�HVWDEOHFLGDV�
EDMR�FRQGLFLRQHV�GH�LQYHUQDGHUR�HQ�WUHV�WLSRV�GH�VXHOR��VXJLHUHQ�TXH�HO�WLSR�GH�VXHOR�QR�
DIHFWD�VX� UHVSXHVWD D� OD� LQIHFFLyQ��&KiYH]�\�=DYDOHWD� ��������PHQFLRQDQ�TXH�HO�JpQHUR�
&DSVLFXP SUHVHQWD� FLHUWD� WROHUDQFLD� QDWXUDO� D�3K\WRSKWKRUD GHELGR� SRVLEOHPHQWH� D� XQD�
UHVLVWHQFLD�SROLJpQLFD�

(SLGHPLRORJtD�� /RV� IDFWRUHV� TXH� SXHGHQ� DIHFWDU� OD� DSDULFLyQ� GH� OD� HQIHUPHGDG� VRQ��
FRQGLFLRQHV� GH� HVWUpV� KtGULFR�� GHELGR� D� SHULRGRV� GH� EDMD� KXPHGDG� ������ VHJXLGR� GH�
FRQGLFLRQHV�GH�DOWD�KXPHGDG��DUULED�GHO�������/D�VHYHULGDG�GH�OD�HQIHUPHGDG�HV�PD\RU�
FXDQGR�VH�XWLOL]D�VHPLOOD�FRQWDPLQDGD��VLQ�GHVLQIHFWDU�\�HQ�VXHORV�SRFR�SHUPHDEOHV��/D�
HQIHUPHGDG�VH�GLVWULEX\H�D�GLVWDQFLDV�GH�����P�D�SDUWLU�GH�XQ�IRFR�GH�LQIHFFLyQ�HQ�GLUHFFLyQ�
GH�ODV�OtQHDV�GH�ULHJR�\�KDVWD�����P�D�WUDYpV�GH�ORV�VXUFRV��(O�SDWyJHQR�VH�GLVSHUVD�GH�XQD�
SODQWD�HQIHUPD�D�XQD�VDQD�D�WUDYpV�GHO�DJXD�GH�ULHJR��/DPLFKKDQH�HW�DO���������6LOYD�5RMDV�
HW�DO���������

0DQHMR� GH� OD� HQIHUPHGDG��3XHGH� UHDOL]DUVH�PHGLDQWH� OD� GHVLQIHFFLyQ� GHO� VXVWUDWR� \� ODV�
FKDURODV�XWLOL]DGDV�HQ�HO�VHPLOOHUR��PHGLDQWH�FORUR�FRPHUFLDO�DO�����HYLWDU�HO�XVR�GH�VLHPEUDV�
GH�DOWD�GHQVLGDG�TXH LPSLGD�OD�DLUHDFLyQ��DVt�FRPR��HO�XVR�GH�VHPLOOD�GHVLQIHFWDGD�\�OLEUH�
GH�SDWyJHQRV�

(Q� FDPSR�� SDUD� HYLWDU� HO� XVR� GH� SODQWDV� FRQWDPLQDGDV� HQ� FDPSR�� VH� SXHGHQ� VXPHUJLU�
GXUDQWH XQ�PLQXWR��ODV�SODQWDV�DO�PRPHQWR�GHO�WUDVSODQWH��HQ�XQD�VROXFLyQ�GH�7KLDYHQGD]RO
D�GRVLV�GH�����D�����J /����$GHPiV��VH�GHEH�HYLWDU�HO�H[FHVR�GH�KXPHGDG�HQ�ORV�VXHORV�PDO�
GUHQDGRV �6LOYD� 5RMDV�HW�DO���������9HOiVTXH]� 9DOOH�HW�DO����������


