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$�SDUWLU�GH�OD�'LUHFWLYD������GHO�DxR�������GHO�
&RQVHMR� GH� OD� &RPXQLGDG� (XURSHD� VREUH� OD�
FODVLILFDFLyQ�\�HWLTXHWDGR�GH�ODV�VXVWDQFLDV�TXt�
PLFDV��VH�KD�VXFHGLGR�XQD�VHULH�GH�GLVSRVLFLR�
QHV� OHJDOHV�TXH�KDQ�VLGR� LQFRUSRUDGDV�SRU� ORV�
(VWDGRV�0LHPEURV�GH�OD�8QLyQ�(XURSHD��GH�HVWD�
IRUPD�H[LVWH�HQ�(XURSD�XQD�XQLGDG�GH�FULWHULRV�
HQ�FXDQWR�D�OD�FODVLILFDFLyQ�GH�ODV�VXVWDQFLDV�SRU�
VX�SHOLJURVLGDG�SDUD�ORV�VHUHV�YLYRV�\�ORV�HFRVLV�
WHPDV��\�VREUH� ORV�HQVD\RV�R�H[SHULHQFLDV�TXH�
KD\�TXH�UHDOL]DU�SDUD�YDORUDU�OD�SHOLJURVLGDG�GH�
FDGD�VXVWDQFLD�DQWHV�GH�TXH�SXHGD�VHU�FRPHU�
FLDOL]DGD�
$�WDO�ILQ��ORV�HIHFWRV�SHOLJURVRV�VREUH�OD�VDOXG�

VH�KDQ�VXEGLYLGLGR��2��0��GH�OD�3UHVLGHQFLD��GH�
���GH�IHEUHUR�GH�������WUDVSRVLFLyQ�GH�OD�'LUHF�
WLYD�������&((��HQ�
�� (IHFWRV�OHWDOHV�DJXGRV��WUDV�XQD�VROD�H[�

SRVLFLyQ���
�� (IHFWRV�LUUHYHUVLEOHV�QR�OHWDOHV��WUDV�XQD�

H[SRVLFLyQ��
�� (IHFWRV�JUDYHV�WUDV�H[SRVLFLyQ�UHSHWLGD�R�

SURORQJDGD��
�� (IHFWRV�FRUURVLYRV��
�� (IHFWRV�LUULWDQWHV��
�� (IHFWRV�VHQVLELOL]DQWHV��

�� (IHFWRV�FDUFLQRJpQLFRV��
�� (IHFWRV�PXWDJpQLFRV��
�� (IHFWRV�Wy[LFRV�SDUD�OD�UHSURGXFFLyQ�\�HO�

GHVDUUROOR��
��� (IHFWRV�Wy[LFRV�VREUH�HO�PHGLR�DPELHQWH�
8QD�YH]�TXH�VH�FODVLILFD�D�XQD�VXVWDQFLD��GHV�

SXpV� GH� ORV� DSURSLDGRV� HVWXGLRV� H[SHULPHQWD�
OHV�� GHEH� HWLTXHWDUVH� FRQYHQLHQWHPHQWH�� LQFOX�
\HQGR�H[SOLFDFLRQHV�VREUH�ORV�ULHVJRV�HVSHFtILFRV�
�IUDVHV�\�VtPERORV�5��\�FRQ�FRQVHMRV�GH�SUXGHQ�
FLD��IUDVHV�\�VtPERORV�6��� MXQWR�FRQ�ORV�DQDJUD�
PDV�GLVSXHVWRV�HQ�OD�'LUHFWLYD��������&((�
(Q�FXDQWR�D�ORV�HIHFWRV�Wy[LFRV�VREUH�HO�PH�

GLR�DPELHQWH��FDEH�GLVWLQJXLU�VL�HO�REMHWR�GHO�HV�
WXGLR�VRQ�JUXSRV�R�SREODFLRQHV�DLVODGDV��PDWH�
ULD�GH�OD�7R[LFRORJtD�DPELHQWDO��R�VL�VH�SUHWHQGH�
HO�HVWXGLR�JOREDO�GH�ORV�HIHFWRV�VREUH�ORV�HFRVLV�
WHPDV��PDWHULD�GH�OD�(FRWR[LFRORJtD��
(O�FRQRFLPLHQWR�GH� OD� WR[LFLGDG�GH� ODV�VXV�

WDQFLDV�VyOR�SXHGH�REWHQHUVH��DSDUWH�GH�ODV�SUH�
YLVLRQHV� WHyULFDV��SRU�GRV�YtDV��HVWXGLRV� UHWURV�
SHFWLYRV� GH� FDVRV� GH� LQWR[LFDFLyQ� \� HQVD\RV�
H[SHULPHQWDOHV�FRQ�DQLPDOHV�\�SODQWDV��6yOR�HQ�
PX\�FRQWDGDV�RFDVLRQHV�VH�HIHFW~D�H[SHULPHQ�
WDFLyQ� FRQ� VHUHV� KXPDQRV�� GHELGR� D� ODV� LP�
SOLFDFLRQHV� pWLFDV� \� OHJDOHV� TXH� HOOR� WLHQH��
GH� HVWXGLRV� UHWURVSHFWLYRV� VREUH� LQWR[LFDFLRQHV�
RFXUULGDV�HQ�KXPDQRV�VH�REWLHQHQ�ORV�GDWRV�GH�
©WR[LFLGDG�KXPDQD�HVWLPDGDª�

���
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/RV�HVWXGLRV� WR[LFROyJLFRV�FRQ�SODQWDV�HVWiQ�
SURPRYLGRV�QR�VyOR�HQ�LQWHUpV�GH�ORV�SURGXFWRV�
ILWRVDQLWDULRV�\�GHO�FRQRFLPLHQWR�GH�OD�ILWRWR�
[LFLGDG�GH�SURGXFWRV�GH�XVR�DJUtFROD��\�VXV�IUH�
FXHQWHV�FRQWDPLQDFLRQHV���VLQR� WDPELpQ�SRU� OD�
QHFHVLGDG�GH�FRQRFHU�HO�PHWDEROLVPR��WUDQVIRU�
PDFLyQ�\�UHWHQFLyQ�GH�ODV�VXVWDQFLDV�Wy[LFDV�SRU�
ORV�YHJHWDOHV�GH�FRQVXPR�DQLPDO�R�KXPDQR��
TXH�QR�SXHGHQ�VXSHUDU�OR�TXH�VH�FRQRFH�FRPR�
OtPLWH�Pi[LPR� GH� UHVLGXRV� �/05���$OJXQDV�
WpFQLFDV�XWLOL]DQ�SODQWDV�LQIHULRUHV�SDUD�HO�DQi�
OLVLV�WR[LFROyJLFR��FRPR�OD�GHVDUUROODGD�SRU�QR�
VRWURV��5HSHWWR�\�6DQ]��������SDUD�OD�GHWHFFLyQ�
GH�KHUELFLGDV�HQ�VDQJUH�GH�LQWR[LFDGRV��X�RWUDV�
PXHVWUDV��PHGLDQWH�FXOWLYRV�GH�DOJDV�HQ�SODFD�GH�
DJDU��DO�HVWLOR�GH�ORV�DQWLELRJUDPDV��6REUH�SOD�
FDV�GH�DJDU�VHPEUDGDV�FRQ�PLFURDOJDV�VH�FROR�
FDQ�SHTXHxRV�GLVFRV�GH�SDSHO�LPSUHJQDGRV�GHO�
PDWHULDO� VRVSHFKRVR�� OD�SUHVHQFLD�GH�SDUDTXDW�
VH�GHWHFWD�SRU�OD�DSDULFLyQ�GH�KDORV�GH� LQKLEL�
FLyQ�GHO�FUHFLPLHQWR�GHO�FXOWLYR��3RU�HO�FRQWUD�
ULR��RWURV�FRPSXHVWRV�FRPR�ORV�KHUELFLGDV�KRU�
PRQDOHV� ����'� R� HO� ������7�� R� KHUELFLGDV�
FDUEiPLFRV� R� WULD]tQLFRV�� HVWLPXODQ� HO� FUHFL�
PLHQWR��FRQ� OR�FXDO�VH�RULJLQDQ�KDORV�GH�JUDQ�
GHQVLGDG�
(Q�DOJXQRV�HVWXGLRV�GH�WR[LFLGDG�VH�XWLOL]DQ�

ODUYDV�GH�DQILELRV��FRPR�HQ�HO�PpWRGR�GH�5HLVV�
DSOLFDGR�D�OD�LQYHVWLJDFLyQ�GH�ORV�HIHFWRV�Wy[L�
FRV�GH�ODV�PLFRWR[LQDV��VH�HQVD\D�OD�DFWLYLGDG�GH�
DIODWR[LQD�%���GLDFHWR[LFLUSHQRO�\�HVWHULJPDWR�
FLVWLQD�� VREUH�UHQDFXDMRV�\�VREUH� OD� LQKLELFLyQ�
GHO�GHVDUUROOR�GH�KXHYRV�\�ODUYDV�GH�UDQD�\�GH�
WULWyQ�

([SHULPHQWDFLyQ�FRQ�DQLPDOHV
(O�HPSOHR�GH�DQLPDOHV�GH�H[SHULPHQWDFLyQ��

\D�HIHFWXDGR�SRU�ORV�SULPLWLYRV�IDUPDFyORJRV�\�
WR[LFyORJRV�� IXH� VLVWHPDWL]DGR� SRU� 7UHYDQ�
�������SDUD� OD�GHWHUPLQDFLyQ�GH�OD�GRVLV� OHWDO�
SRU�YtD�RUDO��3RVWHULRUPHQWH�� OD�SUHVLyQ�GH� ODV�
DVRFLDFLRQHV�SURWHFWRUDV�GH�ORV�DQLPDOHV�\�XQD�
PD\RU�VHQVLELOL]DFLyQ�GH� OD�VRFLHGDG�KD�FRQ�
GXFLGR�D�OD�UHGXFFLyQ�GHO�Q~PHUR�GH�DQLPDOHV�
XWLOL]DGRV��D�XQ�UHILQDPLHQWR�GH�ODV�WpFQLFDV�GH�
HQVD\R� SDUD� SURGXFLU�PHQRU� VXIULPLHQWR� \�� DO�
SURSLR�WLHPSR��REWHQHU�PD\RU�LQIRUPDFLyQ�FRQ

PHQRV�H[SHULPHQWRV��DVt�FRPR�D�VXVWLWXLU�DQL�
PDOHV�PHGLDQWH� OD� LQWURGXFFLyQ�GH�ORV�TXH�VH�
GHQRPLQDQ�PpWRGRV�DOWHUQDWLYRV��(VWDV�RULHQ�
WDFLRQHV� IXHURQ� GHQRPLQDGDV� SRU� 5XVVHOO� \�
%XUFK��������FRPR�ODV�WUHV�HUUHV����5���UHGXF�
FLyQ��UHILQDPLHQWR�\�UHHPSOD]R��
(Q�ORV�~OWLPRV�DxRV�VH�KDQ�UHFRQRFLGR�ORV�

GHUHFKRV�GH� ORV�DQLPDOHV�\�VH�KDQ�HVWDEOHFLGR�
XQDV�QRUPDV� pWLFDV�SDUD� OD� H[SHULPHQWDFLyQ�
DQLPDO��5HSHWWR���������$QWH�HOORV��WDQWR�HO�OH�
JLVODGRU� FRPR� HO� H[SHULPHQWDGRU� VH� HQFXHQ�
WUDQ�FRQ�HO�GLOHPD�GH�UHVSHWDU�OD�QXHYD�ILORVRItD�
VLQ�TXH�VH�SURGX]FD�PHQRVFDER�GHO�SURJUHVR�GH�
OD� LQYHVWLJDFLyQ� FLHQWtILFD��$Vt�� HO� WR[LFyORJR�
WLHQH�HO�GHEHU�PRUDO�GH�GLVHxDU�VXV�H[SHULPHQ�
WRV�GH�IRUPD�TXH�REWHQJD�OD�PD\RU�FDQWLGDG�GH�
LQIRUPDFLyQ�SRVLEOH�D�SDUWLU�GHO�PHQRU�Q~PHUR�
GH�DQLPDOHV�
8QD�IRUPD�GH�SHUVHJXLU�HVWD�ILQDOLGDG�HV�FR�

PHQ]DU�ORV�HVWXGLRV�GH�WR[LFLGDG�FRQ�PpWRGRV�
DOWHUQDWLYRV��\��FXDQGR�\D�VH�KDQ�DOFDQ]DGR�VX�
ILFLHQWHV�FRQRFLPLHQWRV�VREUH�HO�SURGXFWR�HQ�
FXHVWLyQ�� FRQILUPDUORV�\�DPSOLDUORV�PHGLDQWH�
HQVD\RV�FRQ�DQLPDOHV�� OR�TXH�\D�VXSRQH�XQD�
JUDQ�GLVPLQXFLyQ�HQ�HO�Q~PHUR�GH�pVWRV�
(O�SODQWHDPLHQWR�GH�XQ�SURWRFROR�WUDGLFLR�

QDO� GH� WR[LFRORJtD� H[SHULHQWDO� FRQ� DQLPDOHV�
SUHVHQWD��D�SULRUL��FXDWUR�FXHVWLRQHV�TXH�VH�GH�
EHQ�UHVROYHU�

D� HVSHFLH�DQLPDO�D�XWLOL]DU�
E� Q~PHUR�WRWDO�\�GH�JUXSRV�GH�DQLPDOHV�
F� YtDV�GH�DGPLQLVWUDFLyQ�TXH�VH�GHEHQ�HP��

SOHDU��
G� WLHPSR�GH�GXUDFLyQ�GHO�HVWXGLR�
1RUPDOPHQWH��ODV�VROXFLRQHV�D�HVWRV�SUREOH�

PDV�VRQ�GH�FDUiFWHU�H[FOXVLYR�SDUD�FDGD�HVWX�
GLR��VHJ~Q�HO�WLSR�GH�VXVWDQFLD�\�HO�XVR�D�TXH�VH�
GHVWLQD�
9HDPRV�PiV� GHWHQLGDPHQWH� ODV� DQWHULRUHV�

FXHVWLRQHV�
D��(Q�JHQHUDO�VH�XWLOL]DQ�DQLPDOHV�SHTXHxRV��

SRU�UD]RQHV�HFRQyPLFDV��FRPR�UDWyQ��KiPVWHU��
UDWD�� FRED\R�� FRQHMR� \� SHUUR�� (Q� FDVRV� PiV�
FRQFUHWRV��DYHV��SHFHV��JDWRV�\�PRQRV��8QD�FODVH�
PX\�HVSHFLDO�VRQ�ORV�DQLPDOHV�WUDQVJpQLFRV�TXH�
VH�XWLOL]DQ�VyOR�SDUD�HVWXGLRV�PX\�SDUWLFXODUHV��
HVWRV�LQGLYLGXRV�GHULYDQ�GH�XQ�KXHYR�UHFLHQWH�
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PHQWH� IHUWLOL]DGR��H[WUDtGR�GH�XQD�KHPEUD��DO�
TXH�VH�LQ\HFWDQ�XQDV�VHFXHQFLDV�GH�$'1��VL�ODV�
VHFXHQFLDV�VH�FRORFDQ�HQ�XQ�FURPRVRPD�VXVWL�
WX\HQGR�D�VHFXHQFLDV�VLPLODUHV�GH�$'1��VH�GH�
QRPLQD�LQVHUFLyQ�KRPRORJD��SHUR�VL�VH�KDFH�DO�
D]DU��VH�GHQRPLQD�QR�KRPRORJD���(O�DQLPDO�TXH�
QDFH�GH�HVWH�KXHYR�UHFLEH�HO�QRPEUH�GH�IXQGD�
GRU��\�VXV�GHVFHQGLHQWHV��TXH�SRUWDQ�HO�$'1�
H[yJHQR�� FRQVWLWX\HQ� XQD� OtQHD� GH� DQLPDOHV�
WUDQVJpQLFRV�� (VWRV� DQLPDOHV� VRQ� PX\� ~WLOHV�
SDUD�HO�HVWXGLR�GH�ORV�PHFDQLVPRV�GH�UHJXOD�
FLyQ�GH�OD�H[SUHVLyQ�GH�ORV�JHQHV��\�GH�OD�LQWHU�
IHUHQFLD�TXH�ORV�Wy[LFRV�LQWURGX]FDQ��DVt�FRPR�
GH� OD� WUDVFHQGHQFLD� FLQpWLFD� R�PHWDEyOLFD� GH�
SRVHHU�DOJXQDV�SURWHtQDV�PRGLILFDGDV�R�FDUHFHU�
GH�HOODV��(Q�OD�H[SHULPHQWDFLyQ�LQ�YLWUR�VH�HP�
SOHDQ�WDPELpQ�FpOXODV�WUDQVJpQLFDV�
*HQHUDOPHQWH�� OD�PD\RU�VHJXULGDG�\�ILDELOL�

GDG�GH�ORV�GDWRV�VH�REWLHQH�HPSOHDQGR�VLHPSUH�
PiV�GH�XQD�HVSHFLH�DQLPDO�� DXQTXH� ORV�PiV�
XWLOL]DGRV�VRQ�ORV�URHGRUHV��VH�UHFRPLHQGD�UH�
SHWLU�ORV�HQVD\RV�FRQ�RWUDV�HVSHFLHV�QR�URHGR�
UDV��6LHPSUH�VH�XVDUi�OD�PLWDG�GH�LQGLYLGXRV�GH�
FDGD�VH[R��HQ�FDVR�GH�XWLOL]DU�DQLPDOHV�GH�XQ�
VROR�VH[R��DO�H[SUHVDU�ORV�UHVXOWDGRV�GHO�HVWXGLR�
GHEHUi�LQGLFDUVH�FODUDPHQWH�HVWD�FLUFXQVWDQFLD�
/RV�DQLPDOHV�GHEHQ�SURFHGHU�VLHPSUH�GH�XQ�

ELRWHULR�GH�JDUDQWtD��TXH�DVHJXUH�HO�HPSOHR�GH�
HMHPSODUHV�VDQRV��GH�XQD�FHSD�HVWDELOL]DGD��FRQ�
DOLPHQWDFLyQ�DSURSLDGD�\�HVFUXSXORVD�KLJLHQH��
(Q�FDVRV�HVSHFLDOHV�VH�SUHFLVDQ�VyOR�LQGLYLGXRV�
KRPRFLJyWLFRV�� R� FRQVDQJXtQHRV�� SURFHGHQWHV�
GHO�FUXFH�HQWUH�KHUPDQRV�HQ�VXFHVLYDV�JHQHUD�
FLRQHV��2WUDV�YHFHV�VH�H[LJH�XQD�HVWHULOLGDG�WDO��
TXH�VH� LQGXFH�HO�QDFLPLHQWR�GH� ORV�DQLPDOHV�
PHGLDQWH�FHViUHD�\�VRQ�FRQVHUYDGRV�\�FULDGRV�
HQ� OXJDUHV� \� FRQ� DOLPHQWDFLyQ� HVWpULO� �YpDVH�
7DEOD� ������� (Q� FLHUWDV� RFDVLRQHV�� HV� SUHFLVR�
SURJUDPDU� HO� HPEDUD]R�GH� ODV� KHPEUDV� SDUD�
REWHQHU�IHWRV�GH�WLHPSR�DSURSLDGR�DO�HVWXGLR��
3DUD�HOOR�VH�VLJXH�HO�FLFOR�HVWUDO�GH�ODV�KHPEUDV��
LQWURGXFLpQGROHV� HQ� OD� YDJLQD�� GLDULDPHQWH��
XQDV�JRWDV�GH�DJXD�FRQ�XQD�SLSHWD��LQPHGLDWD�
PHQWH�VH�VXFFLRQD�HO�DJXD�\�VH�GHSRVLWD�HQ�XQ�
SRUWDREMHWRV�SDUD�REVHUYDU�DO�PLFURVFRSLR� ODV�
FpOXODV�H[WUDtGDV��&XDQGR�DSDUHFHQ�ODV�FpOXODV�
FRPLQHDGDV�SURSLDV�GHO�HVWUR��VH�DSDUHD�HO�DQL�
PDO�\�VH�FRPLHQ]D�D�FRQWDU�HO� WLHPSR�GH�HP�
EDUD]R�

(Q�OtQHDV�JHQHUDOHV��ODV�HVSHFLHV�PiV�FRQYH�
QLHQWHV�SDUD� ODV�DGPLQLVWUDFLRQHV�SRU� ODV�YtDV�
RUDO�\�SDUHQWHUDO� VRQ� OD� UDWD�\� HO� SHUUR�� UDUD�
PHQWH�HO�UDWyQ��SDUD�OD�DSOLFDFLyQ�WySLFD��HO�FR�
QHMR��\�SDUD�HQVD\RV�GH�VHQVLELOL]DFLyQ�HO�FR�
ED\R�� &XDQGR� VH� DGTXLHUHQ� DQLPDOHV� R� VH�
WUDVODGDQ�GH� ORFDO� GHEHQ�PDQWHQHUVH�HQ�FXD�
UHQWHQD��DQWHV�GH�XVDUORV��SHULRGRV�TXH�YDQ�GH�
XQD�VHPDQD��SDUD�UDWDV��D�XQ�PHV��SDUD�SHUURV��
'HVSXpV�GH�XWLOL]DU�XQRV�DQLPDOHV�HQ�XQD�H[�
SHULPHQWDFLyQ� WR[LFROyJLFD� QR� GHEHQ� YROYHU� D�
HPSOHDUVH�HQ�RWUD�H[SHULHQFLD��DO�REMHWR�GH�HYL�
WDU� UHVXOWDGRV� DQyPDORV��(Q� WRGR� OR� FRQFHU�
QLHQWH�D� OD�HVWDEXODFLyQ�\�PDQHMR�GH� ORV�DQL�
PDOHV� HV� REOLJDGR� FXPSOLU� ORV� FyGLJRV� GH�
3UiFWLFDV�&RUUHFWRUDV�GH�/DERUDWRULR��HQ�LQJOpV
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*RRG�/DERUDWRU\�3UDFWLFH��*/3����9pDVH�PiV�
DGHODQWH��
E��1~PHUR�GH�DQLPDOHV��(Q�FXDOTXLHU�JUXSR�

GH�LQGLYLGXRV�KDEUi�XQRV�PiV�VHQVLEOHV�\�RWURV�
PiV�UHVLVWHQWHV�DO�Wy[LFR��)LJ���������(Q�JHQH�
UDO��OD�IUHFXHQFLD�GH�DQLPDOHV�VHQVLEOHV�VH�GLV�
WULEX\H�GH�IRUPD�JDXVVLDQD�HQ�UHODFLyQ�DO�ORJD�
ULWPR�GH�OD�GRVLV��(Q�OD�)LJXUD�������OD�FXUYD�&��
FRUUHVSRQGLHQWH�D�XQD�VXVWDQFLD�&��PXHVWUD�XQD�
UHVSXHVWD�GH�OD�SREODFLyQ�PiV�KRPRJpQHD�TXH�
ODV�$�\�%��SRU�WDQWR��SDUD�HO�HVWXGLR�GH�OD�VXV�
WDQFLD�&�SRGUHPRV�XWLOL]DU�XQ�Q~PHUR�GH�DQL�
PDOHV� PiV� UHGXFLGR� TXH� SDUD� ODV� $� \� %�� (O�
FiOFXOR� SUHYLR� GH� HVWRV� Q~PHURV� VH� EDVD� HQ�
FRQFHSWRV�HVWDGtVWLFRV�TXH�WUDVSDVDQ�ORV�SUR�
SyVLWRV�GH�HVWH�OLEUR��$FWXDOPHQWH�VH�WLHQGH�D�
GLVPLQXLU�HQ�OR�SRVLEOH�HO�Q~PHUR�GH�DQLPDOHV��
LQFUHPHQWDQGR� HO� WUDWDPLHQWR� PDWHPiWLFR��
�YpDVH�PiV�DGHODQWH��

F�� /D�HOHFFLyQ�GH�OD�YtD�GH�DGPLQLVWUDFLyQ�
H[SHULPHQWDO�VH�KDFH�GH�DFXHUGR�FRQ�HO�WLSR�GH�
SURGXFWR�\�OD�SRVLEOH�YtD�SRU�OD�TXH�HO�KRPEUH�
OR�DEVRUEH��$Vt��XQ�PHGLFDPHQWR�RUDO��FXWiQHR�
R�SDUHQWHUDO�UHTXHULUi�WDO�YtD�GH�H[SHULPHQWD�
FLyQ��XQ�FRQWDPLQDQWH�DWPRVIpULFR�GHEHUi�VHU�
HVWXGLDGR�SRU�ODV�YtDV�LQKDODWRULD�\�FXWiQHD�
(V�PX\�LPSRUWDQWH�DWHQGHU�D�OD�QDWXUDOH]D�

GHO�YHKtFXOR�R�PHGLR�GH�GLOXFLyQ�HPSOHDGR��\�
VLHPSUH�HV�QHFHVDULR�HO�HVWXGLR�GH�XQ�JUXSR�GH�
DQLPDOHV�GH�FRQWURO��D�ORV�TXH�VH�DSOLTXH�HO�YH�
KtFXOR�VROR��HQ�LGpQWLFDV�FRQGLFLRQHV�DPELHQ�
WDOHV�\�DOLPHQWDULDV�
G�� /RV�HVWXGLRV�GH�WR[LFLGDG�SXHGHQ�GHVD��

UUROODUVH�FRQ�XQD�VROD�DGPLQLVWUDFLyQ��WR[LFL��
GDG�DJXGD��R�FRQ�WUDWDPLHQWRV�GXUDQWH�SHULR��
GRV�FRUWRV��WR[LFLGDG�VXEFUyQLFD��GHQRPLQDFLyQ�
TXH��GH�DFXHUGR�FRQ�ODV�GLUHFWULFHV�GH�OD�2&'(�
��������GHEH�VXVWLWXLUVH�SRU�OD�GH�WR[LFLGDG�SRU
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GRVLV�UHSHWLGDV���PHGLRV�R�ODUJRV��WR[LFLGDG�FUy�
QLFD���-DPiV�GHEH�ROYLGDUVH�OD�REVHUYDFLyQ�D�
ODUJR�SOD]R�\� OD�SRVLEOH�DSDULFLyQ�GH�FDUFLQR�
JpQHVLV�\� WHUDWRJpQHVLV�� OD�PRGLILFDFLyQ�GH� OD�
IHUWLOLGDG�\�WRGR�OR�TXH�DEDUFDQ�ODV�H[SUHVLRQHV�
WR[LFLGDG�SDUD� OD� UHSURGXFFLyQ�\�HO� GHVDUUROOR�
�7DEOD�������

72;,&,'$'�$*8'$

5HFRUGHPRV�TXH�VH�HQWLHQGH�SRU�WR[LFLGDG�
DJXGD�OD�FDSDFLGDG�GH�XQD�VXVWDQFLD�SDUD�SUR�
GXFLU�HIHFWRV�DGYHUVRV�WUDV�XQD�VROD�GRVLV��HVWRV�
HIHFWRV�SXHGHQ�YDULDU�GHVGH�PHUD�LUULWDFLyQ�FX�
WiQHD�D� OD�PXHUWH��3RU�VHU�XQ�SDUiPHWUR�PX\�
HYLGHQWH�� VH� KD� FRQVLGHUDGR� WUDGLFLRQDOPHQWH�
�7UHYDQ�� ������ OD� GRVLV� OHWDO� PHGLD� �'/�����
FRPR�HO�PHMRU�LQGLFDWLYR�GH�OD�FDSDFLGDG�Wy�
[LFD�GH�XQD�VXVWDQFLD�

6LQ�HPEDUJR��HO�DYDQFH�GH�ORV�FRQRFLPLHQWRV�
WR[LFROyJLFRV�\�OD�PD\RU�IUHFXHQFLD�DFWXDO�GH�ODV�
LQWR[LFDFLRQHV�FUyQLFDV�KDQ�GLVPLQXLGR�HO�YD�
ORU�\�VLJQLILFDFLyQ�GH�OD�'/�����$�SHVDU�GH�TXH�
GLYHUVDV�OHJLVODFLRQHV�VLJXHQ�FDOLILFDQGR�OD�SH�
OLJURVLGDG�GH�ODV�VXVWDQFLDV�VyOR�HQ�IXQFLyQ�D�VX�
WR[LFLGDG�DJXGD��'/������HVWi�FODUR�TXH�pVWD�QR�
SXHGH�FRQVLGHUDUVH�FRPR�XQD�FRQVWDQWH�ELROy�
JLFD�GHO�SURGXFWR��VLQR�TXH�HV�XQ�YDORU�LQIOXLEOH�
SRU�QXPHURVDV�YDULDEOHV��TXH�OR�UHGXFHQ�DO�FD�
UiFWHU�GH�XQ�PHUR�SDUiPHWUR�UHODWLYR�GH�UHIH�
UHQFLD�
(Q�FRQVHFXHQFLD��QR�VH�KDFH�QHFHVDULR�HVIRU�

]DUVH�HQ�REWHQHU�'/����FRQ�JUDQ�SUHFLVLyQ�� OR�
TXH� VLPSOLILFD� HO� HVWXGLR� \�GLVPLQX\H�HO� Q~�
PHUR�GH�DQLPDOHV�VDFULILFDGRV�
$�HVWD�FRQVLGHUDFLyQ�VH�XQHQ�GRV�HVWLPDFLR�

QHV� TXH� UHGXFHQ� HO� PDUJHQ� GH� LQWHUpV� GH� OD�
'/����
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D� 8QD�'/����LQIHULRU�D����PJ�NJ�HV�WDQ�
IXHUWHPHQWH�Wy[LFD��TXH�QR�PHUHFH�OD�SHQD�GH�
WHUPLQDUOD�FRQ�PD\RU�H[DFWLWXG�
E� '/����VXSHULRUHV�D�������PJ�NJ�UHSUH��

VHQWDQ�WDQ�EDMD�WR[LFLGDG�DJXGD��TXH�WDPSRFR�
GHEHQ�VHU�LQYHVWLJDGDV��YpDVH�7DEOD�������
&RPR�FRQVHFXHQFLD�GH� WRGR�HOOR� VH�KD� DG�

PLWLGR� LQWHUQDFLRQDOPHQWH�HO�FRQFHSWR�GH� WR�
[LFLGDG�DSUR[LPDGD�TXH�FODVLILFD�ODV�VXVWDQFLDV�
HQ� FXDWUR� FDWHJRUtDV� FRQIRUPH� D� XQD�'/����
DSUR[LPDGD�SRU�YtD�RUDO�
,� 0X\�Wy[LFD��'/����LQIHULRU�R�LJXDO�D�

���PJ�NJ��
,,� 7y[LFD��'/����LQIHULRU�R�LJXDO�D�����

PJ�NJ��
,,,� 1RFLYD��'/����LQIHULRU�R�LJXDO�D�������

PJ�NJ��
,9� 6LQ WR[LFLGDG�DJXGD�SHUR�VLQ�SUHMX]JDU�

HIHFWRV�FUyQLFRV��FDUFLQRJpQHVLV��HWF����
'/����LJXDO�R�VXSHULRU�D�������PJ�NJ��

%DVDGDV�HQ�WRGR�OR�DQWHULRU�\�FRQ�DSOLFDFLyQ�
ELRHVWDGtVWLFD��VH�KDQ�SURSXHVWR�PHWyGLFDV�VLP�
SOLILFDGDV�SDUD�OD�GHWHUPLQDFLyQ�GH�OD�'/�����
SRU�FRQVLGHUDU�TXH�HV�PiV�GLGiFWLFD�\�SUHVHQWD�
PHQRU�ULHVJR��QRVRWURV�H[SRQGUHPRV� OD�VLVWH�
PiWLFD�FOiVLFD�
6HOHFFLyQ�GH�OD�GRVLV��8QD�GH�ODV�VLVWHPiWLFDV�

PiV�VLPSOHV�HV�OD�VLJXLHQWH�
3ULPHUDPHQWH�GHEHUi�KDFHUVH�XQ� WDQWHR��6H�

HOLJH�XQD�GRVLV�LQLFLDO��GH�DFXHUGR�FRQ�OD�WR[L�

FLGDG�WHyULFD�R�SUHYLVWD�VHJ~Q�OD�VXVWDQFLD�TXH�
HVWi�HQ�HVWXGLR�

(VWD�GRVLV�LQLFLDO�VH�DGPLQLVWUD�D�XQ�ORWH�GH�
�� DQLPDOHV� GHO�PLVPR�SHVR�\� VH[R�� VL�PXHUHQ�
WRGRV��������VH�GLYLGH�OD�GRVLV�SRU���\�VH�DSOLFD�
D�RWUR�ORWH�GH���DQLPDOHV��VL�HQ�HO�SULPHU�HQVD\R�
QR�PXULy�QLQJ~Q�DQLPDO��������VH�PXOWLSOLFD�OD�
GRVLV�SRU���\�VH�DGPLQLVWUD�D�RWUR�ORWH��6HJ~Q�OD�
PRUWDQGDG�REVHUYDGD��VH�UHSLWHQ�ORV�WDQWHRV��GH�
HVWD�IRUPD��XWLOL]DQGR�HO� IDFWRU����R�UHGXFLpQ�
GROR�SURJUHVLYDPHQWH�D���\������VH�SRGUi�OOHJDU�
D�FRQRFHU�TXp�GRVLV�SURGXFH�OD�PXHUWH�GH�WRGRV�
ORV�DQLPDOHV��\�OD�OODPDUHPRV�GRVLV�OHWDO�Pi�
[LPD� �'/Pi[��� WDPELpQ� KDEUHPRV� YLVWR� OD� GRVLV�
PiV�DOWD�TXH�VyOR�PDWD�D�XQ�DQLPDO��\�VHUi�HV�
WLPDGD� FRPR� GRVLV� OHWDO� PtQLPD� '/PtQ��� (O�
SURFHGLPLHQWR�XS�DQG�GRZQ��%UXFH��������SUR�
SRQH�XQ�IDFWRU�GH�����

(O�WLHPSR�TXH�JHQHUDOPHQWH�VH�HVSHUD�SDUD�
YHU�VL�VH�SURGXFH�PXHUWH�SRU�LQWR[LFDFLyQ�DJXGD�
HV�GH����KRUDV��SHUR��FRPR�HQ�RFDVLRQHV��S��HM���
FRQ�HO�SDUDTXDW���HO�HIHFWR�SXHGH�DSDUHFHU�PX�
FKR�PiV�WDUGH��GHEH�PDQWHQHUVH�OD�REVHUYDFLyQ�
GH�ORV�DQLPDOHV����R����GtDV��(V�UHFRPHQGDEOH�
SURVHJXLU� OD� REVHUYDFLyQ� GXUDQWH� XQ� PHV�� \�
OXHJR�SURFHGHU�DO�VDFULILFLR��QHFURSVLD�\�HVWXGLR�
KLVWROyJLFR�GH�WRGRV�ORV�DQLPDOHV�XWLOL]DGRV�

8QD� YH]� FRQRFLGDV� OD� '/Pi[� \� '/PtQ�� GLYL�
GLUHPRV�HO�PDUJHQ�FRPSUHQGLGR�HQWUH�DPEDV�
HQ�FLQFR�IUDFFLRQHV�SURJUHVLYDV��TXH�VH�DSOLFD�
UiQ�D�ORWHV�GH����DQLPDOHV��/OHJDUi�D�REWHQHUVH�
DVt�OD�'/�����FRQ�OD�TXH�VyOR�PXHUH�HO����SRU�
����GHO�ORWH�
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7DQWR�HO�PpWRGR�GH�/RUNH��������FRPR�HO�GH�
6FKOHGH� ������� ������ FRQVLVWHQ� HQ� XWLOL]DU�
JUXSRV�GH���DQLPDOHV�GH�XQ�VROR�VH[R�D�ORV�TXH�
DGPLQLVWUDQ�GRVLV�PX\�GLIHUHQWHV�GHO�SURGXFWR�
��VHSDUDGDV�SRU�IDFWRUHV�GH����R�PiV���VHJ~Q�ORV�
UHVXOWDGRV�GH�PXHUWHV�R�HIHFWRV�FODURV�HQ�XQR�R�
YDULRV�DQLPDOHV�GH�FDGD�ORWH��VH�SDVD�D�HQVD\DU�
FRQ�RWUDV�GRVLV��/RV�UHVXOWDGRV�ILQDOHV�VH�VRPH�
WHQ�D�HVWXGLR�SUREDELOtVWLFR��SURELWV��\�VH�FRP�
SUXHEDQ�FRQ�XQ�ORWH�GH�DQLPDOHV�GHO�RWUR�VH[R�
\��SRU�~OWLPR��ODV�VXVWDQFLDV�VH�FODVLILFDQ�HQ�PX\�
Wy[LFDV��Wy[LFDV��QRFLYDV�\�VLQ FODVLILFDU�
(O�PpWRGR�FRQRFLGR�GH�OD�GRVLV�ILMD��9DQ�GH�

+HXYHO� ������� )LHOGHU�� ������� TXH� KD� VLGR�
DGPLWLGR�SRU�OD�8(�HQ������\�SRU�OD�2&'(�HQ�
������VH�EDVD�HQ�OD�DSOLFDFLyQ�VXFHVLYD�GH�FXD�
WUR�QLYHOHV�GH�GRVLV�D�VHQGRV�ORWHV�GH���DQLPDOHV�
GH�XQ�VROR�VH[R��SRVWHULRUPHQWH�VH�FRPSURED�
UtD�FRQ�HO�RWUR�VH[R���/DV�GRVLV�HVWiQ�FRPSUHQ�
GLGDV�HQWUH���PJ�NJ�\�������PJ�NJ��SHUR�OD�PD�
\RU�GLIHUHQFLD�FRQ�ORV�RWURV�PpWRGRV�HV�TXH�ORV�
VXFHVLYRV�SDVRV�GHO�HVWXGLR�FRQ�RWURV�ORWHV�GH�
DQLPDOHV�QR�VRQ�GHFLGLGRV�VyOR�SRU�OD�SURSRU�
FLyQ�GH�PXHUWHV�HQ�ORV�DQLPDOHV�HQVD\DGRV��VLQR�
WDPELpQ� SRU� ORV� HIHFWRV� Wy[LFRV� HYLGHQWHV
�7DEOD�������

(Q�DEULO�GH������ OD�2&'(�KD�DGRSWDGR�HO�
PpWRGR�SRU�FLDVH�GH�WR[LFLGDG�RUDO�DJXGD��HQ�HO�
TXH�VH�XWLOL]DQ���DQLPDOHV��UDWD��SRU�HWDSD��VH�
J~Q� OD�PRUWDOLGDG�R� OD�JUDYHGDG�GHO�HVWDGR�GH�
LQWR[LFDFLyQ�GH�ORV�DQLPDOHV��VXHOHQ�UHTXHULUVH�
GRV�D�FXDWUR�HWDSDV��SULQFLSDOPHQWH�FRQ�GRVLV�
GH����� ����\�������PJ�NJ�� FRQ�XQD� VHFXHQFLD�
SDUHFLGD�DO�PpWRGR�GH�GRVLV�ILMD��\�VXSRQH�XQD�
QRWDEOH�UHGXFFLyQ�GHO�Q~PHUR�GH�DQLPDOHV�HP�
SOHDGRV��VX�ILDELOLGDG�KD�VLGR�FRPSUREDGD�PH�
GLDQWH�XQ�HVWXGLR� LQWHUQDFLRQDO�GH�YDOLGDFLyQ�
SDWURFLQDGR�SRU�$OHPDQLD�\�OD�2&'(�

(Q� WRGR� FDVR� GHEH� UHDOL]DUVH� XQD� REVHUYD�
FLyQ�SUHYLD�GH�ORV�DQLPDOHV��\�XQD�VHOHFFLyQ�SRU�
SHVRV��(V�QHFHVDULR�PDQWHQHU� D� WRGRV�HQ� DP�
ELHQWH�LGpQWLFR��GHVGH���GtDV�DQWHV�GHO�HQVD\R��
\� HIHFWXDU� OD� DGPLQLVWUDFLyQ� D� OD�PLVPD�KRUD��
SDUD�HYLWDU�LQIOXHQFLDV�DPELHQWDOHV�\�ORV�ULWPRV�
R�FLFORV�FLUFDGLDQRV�

(O�VLVWHPD�PiV�FyPRGR�SDUD�DGPLQLVWUDU�HO�
SURGXFWR�HQ�HVWXGLRV�HV�DxDGLUOR�D�OD�FRPLGD�R�
D�OD�EHELGD��SHUR��GHELGR�D�QXPHURVRV�IDFWRUHV��
HVWR�QR�HV�SRVLEOH�D�YHFHV�\��DGHPiV��QR�UHVXOWD�
VHJXUR�HO�FiOFXOR�GH�OD�FDQWLGDG�UHDOPHQWH�DE�
VRUELGD�\�OD�GHVSHUGLFLDGD��3RU�HOOR��HQ�FDVR�GH�
TXH�OD�YtD�GH�DGPLQLVWUDFLyQ�HOHJLGD�VHD�OD�RUDO�
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VH� UHDOL]D�PHGLDQWH� LQWXEDFLyQ� JiVWULFD�� FXL�
GDQGR�GH�TXH�OD�VRQGD�QR�SHQHWUH�SRU�OD�WUi�
TXHD��(O�YROXPHQ�DGPLQLVWUDGR�SRU�HVH�SURFH�
GLPLHQWR� QR�GHEH� VXSHUDU� ���PO�NJ�GH� SHVR�
FRUSRUDO�GHO�DQLPDO�
(O�XVR�GH�JUDQ�YROXPHQ�GH�VROXFLyQ�GLOXLGD�

SXHGH�SURGXFLU�PD\RUHV�HIHFWRV�Wy[LFRV�TXH�OD�
PLVPD�GRVLV�D�PD\RU�FRQFHQWUDFLyQ��VL�HO�PD�
\RU�YROXPHQ�REOLJD�D�XQ�SDVR�PiV�UiSLGR�DO�LQ�
WHVWLQR��SRU�HO�FRQWUDULR��ODV�VROXFLRQHV�GLOXLGDV�
DGPLQLVWUDGDV�SRU� LQ\HFFLyQ�SURGXFLUiQ�PH�
QRUHV�HIHFWRV�GH�LUULWDFLyQ�ORFDO�
/DV�UXWDV�SDUHQWHUDOHV�PiV�XWLOL]DGDV�VRQ��LQ�

\HFFLyQ�VXEFXWiQHD�6&��� LQWUDPXVFXODU� �,0��� LQ�
WUDSHULWRQHDO� ,3��H� LQWUDYHQRVD� ,9���/D�DGPLQLV�
WUDFLyQ�VXEFXWiQHD�HV�IiFLO��\�SHUPLWH�HO�HPSOHR�
GH�VROXFLRQHV�R�VXVSHQVLRQHV�JUDVDV��LQDSOLFDEOHV�
SRU�YtD�YHQRVD��SHUR�ODV�VXVWDQFLDV�FiXVWLFDV�R�GH�
S+�QR�ILVLROyJLFR�SURGXFHQ�PD\RU�LUULWDFLyQ��OD�
DEVRUFLyQ�UHVXOWD�PiV�OHQWD��/D�YtD�LQWUDPXVFX�
ODU�HV�PiV�UiSLGD��QRUPDOPHQWH�VH�DSOLFD�HQ�ORV�
JO~WHRV�\�P~VFXORV�VDFURHVSLQDOHV��/D�YtD�LQWUD�
SHULWRQHDO�FRQVLJXH�XQD�DEVRUFLyQ�FDVL�WDQ�UiSLGD�
FRPR�OD�LQWUDYHQRVD��\�HV�~WLO�FXDQGR�HO�Q~PHUR�
GH�DSOLFDFLRQHV�HV�UHGXFLGR��SRUTXH�OD�DJUHVLyQ�
UHSHWLGD�HQ�HO�OXJDU�RULJLQD�DGKHUHQFLDV�KtVWLFDV�
TXH�SXHGHQ�DOWHUDU�ORV�UHVXOWDGRV�
(Q� OD�DGPLQLVWUDFLyQ�SDUHQWHUDO� ORV�YRO~PH�

QHV� GHEHQ� OLPLWDUVH� D�PHQRV� GH� ����PL� SDUD�
URHGRUHV�\���PL�SDUD�DQLPDOHV�PD\RUHV��FXDQGR�
KD\�TXH�DSOLFDU�FDQWLGDGHV�VXSHULRUHV�GHEH�GL�
YLGLUVH�H� LQ\HFWDU� ODV�IUDFFLRQHV�HQ�GLIHUHQWHV�
OXJDUHV�� DXQTXH�YRO~PHQHV�DFXRVRV�H[FHVLYRV�
SXHGHQ� SURGXFLU� KLSHUKLGUDWDFLyQ� \� DIHFWDU� OD�
IXQFLyQ�UHQDO��(Q�JHQHUDO��HO�GLVROYHQWH�LGHDO�HV�
OD�VROXFLyQ�VDOLQD�LVRWyQLFD��D�S+�FRPSUHQGLGR�
HQWUH���\����5HFRUGHPRV�TXH��HQ�OD�UDWD��OD�LQ�
\HFFLyQ�LQWUDYHQRVD�GH���PO�GH�DJXD�GHVWLODGD�
SRU�NLORJUDPR�GH�SHVR�FRUSRUDO�SURGXFH�EUDGL�
FDUGLD�H�KLSHUWHQFLyQ�
3DUD�GHWHUPLQDU�OD�'/����SRU�YtD�GpUPLFD

WR[LFLGDG�SHUFXWiQHD��VH�DSOLFD�HO�SURGXFWR�VR�
EUH�OD�SLHO�GHO�ORPR�GHO�DQLPDO��SUHYLDPHQWH�
DIHLWDGD��3DUD�HVWXGLDU� OD� WR[LFLGDG�SRU�YtD� LQ�
KDODWRULD��GRQGH�OD�WR[LFLGDG�DJXGD�VH�H[SUHVD�
FRPR� &/����� FRQFHQWUDFLyQ� OHWDO� PHGLD�� VH�
PDQWLHQHQ� ORV�DQLPDOHV�HQ�FiPDUDV�HVSHFLDOHV�
HQ�ODV�TXH�VyOR�HO�KRFLFR�HVWp�H[SXHVWR�DO�Wy�
[LFR��\�VH�HYLWH�OD�DEVRUFLyQ�SHUFXWiQHD�
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/D� ORQJHYLGDG�HVWi�HQ� UD]yQ�GLUHFWD�DO�SHVR�
FRUSRUDO��3RU�HOOR��ORV����DxRV�GH�SURPHGLR�GH�
OD�YLGD�KXPDQD�VH�HTXLSDUDQ�D�ORV�����DxRV�GH�
OD�UDWD��SRU�WDQWR��HO�SOD]R�GH�DGPLQLVWUDFLyQ�
SDUD�ORV�HVWXGLRV�GH�FURQLFLGDG�WHQGUi�HQ�FXHQWD�
HVDV�SURSRUFLRQHV��(Q�JHQHUDO��\�GH�DFXHUGR�FRQ�
OD�206��SDUD�ORV�HVWXGLRV�GH�FURQLFLGDG�VH�UH�
FRPLHQGDQ�SOD]RV�GH������PHVHV��$�ORV����GtDV�
GHEH�VDFULILFDUVH�XQD�PXHVWUD�GH�WRGRV�ORV�JUX�
SRV�HQ�HVWXGLR��SDUD�REVHUYDFLyQ�KLVWROyJLFD�
/D�DGPLQLVWUDFLyQ�GHO�SURGXFWR�GHEH�UHDOL�

]DUVH�WRGRV�ORV�GtDV��SXHV�VH�KD�REVHUYDGR�TXH�
VL�VH�GD���GtDV�D�OD�VHPDQD��HQ�OXJDU�GH�ORV����HO�
GHVFDQVR�GH�ODV����KRUDV�SXHGH�SHUPLWLU�OD�UH�
FXSHUDFLyQ�GH�ORV�HIHFWRV�Wy[LFRV�
/D�VHOHFFLyQ�GH�OD�GRVLV�SXHGH�HIHFWXDUVH�HQ�

SUXHEDV�SUHYLDV�GH���VHPDQDV��&RPR�UHIHUHQFLD�
VXHOH�HPSOHDUVH�OD�'/����\�HO�WLHPSR�SURPHGLR�
HQ�TXH�VH�SURGXFH�OD�PXHUWH�FRQ�HVD�GRVLV��'H�
DFXHUGR�FRQ�HVWRV�SDUiPHWURV�� VH� FDOFXODQ��DO�
PHQRV��FXDWUR�QLYHOHV��GH�IRUPD�TXH�HO�QLYHO�GH�
GRVLV�PiV�DOWD�SURGX]FD�DOJ~Q�HIHFWR�Wy[LFR��HV�
SHFtILFR�R�QR�
&RQ�OD�GRVLV�LQIHULRU�QR�GHEHQ�DSDUHFHU�HIHF�

WRV� DGYHUVRV�� HQ� HO� FDVR� GH� PHGLFDPHQWRV��
DTXpOOD�GHEH�VHU�FRPR�PtQLPR�GHO�RUGHQ�GH�OD�
GRVLV�WHUDSpXWLFD�R�TXH�SURGX]FD�FRQFHQWUDFLR�
QHV�VDQJXtQHDV�VHPHMDQWHV�D�ODV�TXH�RULJLQD�pVWD�
HQ�KXPDQRV��'H�HVWR�VH�H[FHSW~DQ�ORV�PHGLFD�
PHQWRV��FRPR�ORV�FLWRVWiWLFRV��FX\R�HIHFWR�SUR�
SLR�HV�Wy[LFR�
(Q�FDGD�XQR�GH�HVWRV�QLYHOHV�GHEHQ�XVDUVH�OR�

WHV�GH�������URHGRUHV�R�GH�����QR�URHGRUHV�SRU�
QLYHO�\�VH[R��FRQ�RWUR�JUXSR�FRQWURO�GH�LJXDO�
Q~PHUR��(VWR�HV�LPSRUWDQWH�SDUD�SRGHU�HVWLPDU�
ODV�LQFLGHQFLDV��HQIHUPHGDGHV��PXHUWHV��HWF���GH�
RULJHQ�QR�Wy[LFR�
3RU�DFXHUGR� LQWHUQDFLRQDO��SDUD�HYLWDU� FRQ�

IXVLRQHV��VH�KD�VXVWLWXLGR�OD�H[SUHVLyQ�©WR[LFL�
GDG�VXEDJXGDª�SRU�OD�GH�WR[LFLGDG�VXEFUyQLFD�\�
~OWLPDPHQWH��2&'(��������SRU�OD�GH�WR[LFLGDG�
SRU�GRVLV� UHSHWLGDV��SDUD� DOXGLU� D� HQVD\RV�FRQ�
DGPLQLVWUDFLRQHV�GLDULDV��GXUDQWH�XQ�SHULRGR�GH�
WLHPSR�LQIHULRU�DO����SRU�����GH�OD�YLGD�PHGLD�
GHO�DQLPDO�HPSOHDGR��JHQHUDOPHQWH�� ODV�DGPL�
QLVWUDFLRQHV�GHO�SURGXFWR�VH� UHDOL]DQ�GXUDQWH�
�������R����GtDV�VHJ~Q�ORV�FDVRV�
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/RV�HVWXGLRV�GH�WR[LFLGDG�FUyQLFD�D�PHGLR�\�
D�ODUJR�SOD]R�QR�VH�GLIHUHQFLDQ��HQ�HO�IRQGR��PiV�
TXH�HQ�VX�ORQJLWXG��/RV�SULPHURV�GHEHQ�GXUDU��
SRU�OR�PHQRV����PHVHV�\�ORV�VHJXQGRV�GH���D���
DxRV��QXQFD�PHQRV�GH���PHVHV��'XUDQWH�HVWH�
WLHPSR�VH�SURORQJDQ�ODV�REVHUYDFLRQHV�\�DQiOL�
VLV�GH�ORV�DQLPDOHV��FRQIRUPH�VH�H[SRQH�HQ�ODV�
7DEODV������D������
)LQDOPHQWH��VH�VDFULILFDQ�WRGRV�ORV�DQLPDOHV��

VH�OHV�UHDOL]D�OD�DXWRSVLD�\�HVWXGLR�DQDWRPRSD�
WROyJLFR�PDFURVFySLFR��VH�SHVDQ�ORV�yUJDQRV�\�
VH� GLVSRQHQ� SDUD� HVWXGLR�PLFURVFySLFR��'HEH�
SRQHUVH�HVSHFLDO�DWHQFLyQ�D�yUJDQRV�FRPR�ED]R��
WLPR�\�QRGXORV� OLQIiWLFRV��TXH�SXHGHQ�UHYHODU�
HIHFWRV� LQPXQRWy[LFRV��$FWXDOPHQWH� UHYLVWHQ�
JUDQ� LQWHUpV� ORV� HVWXGLRV�GH� VHQVLELOL]DFLyQ�R�
DOHUJLD�\�ORV�GH�LQPXQRGHSUHVLyQ�

/D�WR[LFRORJtD�GH�OD�UHSURGXFFLyQ�LQFOX\H�HO�
HVWXGLR�GH� ORV�WUDVWRUQRV�VREUH� OD�IHUWLOLGDG�GH�
ORV�SDGUHV�\�VREUH�HO�GHVDUUROOR�GH�ORV�KLMRV�

D�� /RV�WUDVWRUQRV�Wy[LFRV�GH�OD�IHUWLOLGDG�
PDVFXOLQD�R�IHPHQLQD�DEDUFDQ�ORV�HIHFWRV�QH��
JDWLYRV�VREUH�OD�OLELGR��FRPSRUWDPLHQWR�VH[XDO��
DIHFWDFLyQ�GH�OD�HVSHUPDWRJpQHVLV�R�GH�OD�RYR��
JpQHVLV��GH�OD�DFWLYLGDG�KRUPRQDO�R�ODV�UHVSXHV��
WDV�ILVLROyJLFDV�TXH�SXHGDQ�LQWHUIHULU�OD�FDSDFL��
GDG�GH�IHUWLOL]DU��R�HO�SURFHVR�GH�IHUWLOL]DFLyQ�R�
HO�GH�GHVDUUROOR�GHO�KXHYR�IHFXQGDGR�KDVWD�OD�
IDVH�GH�LPSODQWDFLyQ��LQFOXLGD�HVWD�~OWLPD�

(Q�ORV�HQVD\RV�FRQ�DQLPDOHV��OD�DGPLQLVWUD�
FLyQ�GHO�FRPSXHVWR�GHEH�FRPHQ]DU�GRV�VHPD�
QDV�DQWHV�GHO�DSDUHDPLHQWR�

E�� /D�WR[LFRORJtD�GHO�GHVDUUROOR�FRPSUHQGH
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ORV�HIHFWRV�LQGXFLGRV�R�PDQLIHVWDGRV�HQ�OD�pSRFD�
SUHQDWDO��DVt�FRPR�ORV�TXH�DSDUHFHQ�WUDV�HO�QD�
FLPLHQWR��6H�LQFOX\HQ�ORV�HIHFWRV�HPEULRWy[LFRV�
R�IHWRWy[LFRV�FRPR�GLVPLQXFLyQ�GHO�SHVR�FRU�
SRUDO��UHWUDVR�GHO�FUHFLPLHQWR�\�GHO�GHVDUUROOR��
OHVLRQHV�HQ�ORV�yUJDQRV��PXHUWH��DERUWR��GHIHF�
WRV�HVWUXFWXUDOHV��HIHFWRV�WFUDWRJpQLFRV���GHIHF�
WRV� IXQFLRQDOHV��GHIHFWRV�SHUL�SRVWQDWDOHV�� WUDV�
WRUQRV� HQ� OD� ODFWDQFLD�� \� SUREOHPDV� GHO�
GHVDUUROOR� ItVLFR�R�PHQWDO� WUDV�HO�QDFLPLHQWR�
KDVWD�OD�IDVH�GH�GHVDUUROOR�GH�OD�SXEHUWDG�QRU�
PDO��FRQ�LQFOXVLyQ�GH�pVWD�
/RV�HVWXGLRV�GH� WHUDWRJpQHVLV� UHTXLHUHQ�XQD�

PLQXFLRVD�REVHUYDFLyQ�GHO�HVTXHOHWR�GH�ORV�DQL�
PDOHV��HO�PHMRU�VLVWHPD�SDUD�HOOR�FRQVLVWH�HQ�WR�
PDU� ORV� DQLPDOHV� UHFHQ�QDFLGRV�R��PHMRU� D~Q��
IHWRV�REWHQLGRV�SRU�FHViUHD�SRFRV�GtDV�DQWHV�GH�
OD� IHFKD� SUHYLVWD� SDUD� HO� QDFLPLHQWR�� KDFHU�
WUDQVSDUHQWHV�ORV�WHMLGRV�FRQMXQWLYRV�\�FRORUHDU�
HO�HVTXHOHWR�
/D�RSHUDFLyQ�GH�WUDQVSDUHQWDU�HO�IHWR�VXSRQH�

PDQWHQHUOR�HQ�DOFRKRO�GXUDQWH�WUHV�GtDV��\�SD�

VDUOR�D�XQD�VROXFLyQ�GH�.2+�DO���SRU������KDVWD�
TXH�ORV�WHMLGRV�EODQGRV�VH�KDJDQ�WUDVO~FLGRV��OR�
FXDO�OOHYD�GH�XQR�D�WUHV�GtDV��(QWRQFHV�VH�SRQHQ�
ORV�IHWRV�HQ�XQD�GLVROXFLyQ�GH�FRORUDQWH��QRU�
PDOPHQWH� VXOIDWR� GH� DOL]DULQD�� HQ�SRWDVD� KL�
GURDOFRKyOLFD��'HVSXpV�GH�XQR�R�GRV�GtDV� VH�
SHUFLEHQ�ORV�HVTXHOHWRV�ELHQ�WHxLGRV��\�ORV�IHWRV�
VH�FRQVHUYDQ�HQ�JOLFHULQD��'H�HVWD�IRUPD��SXHGH�
H[DPLQDUVH�SHUIHFWDPHQWH�HO�HVTXHOHWR�\�GHWHF�
WDU� ODV� SULQFLSDOHV� DQRPDOtDV�� (VWXGLRV� PiV�
SURIXQGRV�SUHFLVDQ�OD�GLVHFFLyQ�GHO�DQLPDO�

(VWXGLR�GHO�FRPSRUWDPLHQWR�DQLPDO
(Q�HO�HVWXGLR�IDUPDFRGLQiPLFR�GH�VXVWDQFLDV�

SVLFRWUySLFDV�VH�KDQ�GHVDUUROODGR� WpFQLFDV�SDUD�
HYDOXDU�VX�HIHFWR�VREUH�HO�FRPSRUWDPLHQWR�GH�
ORV�DQLPDOHV�
(O�DQLPDO�GH�HOHFFLyQ�SDUD�HVWRV�HVWXGLRV�HV�

OD�UDWD��VHJXLGD�GH� ORV�SULPDWHV�� OD�SDORPD�\�
RWURV��$QWHV�GH�XWLOL]DU�HVWRV�DQLPDOHV��VH�OHV
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DtVOD��SDUD� LPSHGLU�FXDOTXLHU�HVWLPXODFLyQ�YL�
VXDO��DXGLWLYD��ROIDWLYD��IHURPRQDV���HWF���HQ�OR�
FDOHV�GH�DPELHQWH�FRQWURODGR��6H�OHV�UHGXFH�OD�
DOLPHQWDFLyQ��LQFOXVR�UHEDMiQGROHV�HO�SHVR�DO����
SRU�����GHO�QRUPDO��SDUD�TXH�VH�VLHQWDQ�JUDWL�
ILFDGRV�SRU�OD�FRPLGD��7DEOD�������

(O�PpWRGR�PiV�VHQFLOOR�SDUD�ORV�HVWXGLRV�GH�
FRPSRUWDPLHQWR�VHUtD�OD�VLPSOH�REVHUYDFLyQ�GHO�
DQLPDO�DQWHV�\�GHVSXpV�GH�VXPLQLVWUDUOH�HO�Wy�
[LFR��SHUR�� OyJLFDPHQWH��QR�VH�FRQVHJXLUiQ�DVt�
SDUiPHWURV�REMHWLYRV��3XHGHQ�YDORUDUVH�DOJX�
QDV�FDSDFLGDGHV�FRPR�HO�LQJHQLR��OD�PHPR�
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ULD��HWF���PHGLDQWH�HO�XVR�GH�ODEHULQWRV��\�SDUD�
PHGLU�OD�UHVLVWHQFLD�D�OD�IDWLJD�VH�KD�XWLOL]DGR�OD�
UXHGD�JLUDWRULD�
/D�DWD[LD�HV�XQ�WUDVWRUQR�GH�OD�FRRUGLQDFLyQ�

TXH�DSDUHFH�HQ�GLYHUVDV�DOWHUDFLRQHV�QHUYLRVDV��
FXDQGR� VH� PDQLILHVWD� DO� DQGDU� VH� GHQRPLQD�
DWD[LD� ORFRPRWUL]� �GHDPEXODFLyQ� GHO� ERUUD�
FKR��HWF���\�HV�XQ�VLJQR�GH�LQFRRUGLQDFLyQ�TXH�
SXHGH�REMHWLYDUVH�IiFLOPHQWH��6RULDQR�HW�DO���HQ�
SUHQVD���FRPR�VLJXH�

6H�LPSUHJQDQ�ODV�SDWDV�GHO�DQLPDO�FRQ�WLQWD�
GH�WDPSyQ�\�VH�OH�GHMD�TXH�FLUFXOH�SRU�XQ�W~QHO�
GH�PDGHUD�GH�XQ�PHWUR�GH� ODUJR�SRU������GH�
DQFKR�\�GH�DOWR��FX\R�VXHOR�VH�FXEUH�SRU�XQD�WLUD�
GH�SDSHO��SRVWHULRUPHQWH�VH�HQOD]DQ�ODV�KXHOODV�
GH�FDGD�SDVR�FRQ�OtQHDV�TXH�IRUPDUiQ�ODV�KL�
SRWHQXVDV�GH�VHQGRV�WULiQJXORV�UHFWiQJXORV��ORV�
FDWHWRV�VH�GLEXMDQ�HQ�HO�VHQWLGR�GH�OD�PDUFKD�\�
SHUSHQGLFXODUPHQWH�D�pVWH�� IRUPDQGR�HQWUH�Vt�
iQJXORV�UHFWRV���VH�FDOFXODQ�ODV�iUHDV�REWHQLGDV�
SRU� ORV� DQLPDOHV� WUDWDGRV� \� ORV� WHVWLJRV��\� VH�
HYDO~D�OD�DWD[LD�FRPR�HO�FRHILFLHQWH�GH�YDULD�
FLyQ�GH�OD�PHGLD�GH�ODV�iUHDV�GH�ORV�WULiQJXORV�
3DXODWLQDPHQWH� VH�KDQ� LGHDGR� LQVWUXPHQWRV�

TXH�YDORUDQ�REMHWLYDPHQWH�DOJXQDV� IDFXOWDGHV�
GHO�DQLPDO�\�VX�PRGLILFDFLyQ�SRU�ODV�GURJDV��
8QR�GH�HVWRV�VLVWHPDV�HV�HO�DFWtPHWUR��TXH�FRQ�
VLVWH�HQ�XQD�SODFD�VREUH�OD�TXH�VH�SRQH�HO�DQL�

PDO��\�FXDQGR�pVWH�VH�PXHYH�FLHUUD�FLUFXLWRV�GH�
EDMtVLPR�DPSHUDMH�� LQDSUHFLDEOHV�SDUD�HO�DQL�
PDO��SHUR�TXH�SURGXFHQ�XQD�VHxDO�TXH�VH�UHJLV�
WUD� JUiILFDPHQWH�� (O� PLVPR� UHVXOWDGR� SXHGH�
REWHQHUVH�PHGLDQWH�FpOXODV� IRWRHOpFWULFDV��VH�
GHWHUPLQD�DVt�OD�DFWLYLGDG�HVSRQWiQHD�GHO�DQL�
PDO�\�VX�FRPSRUWDPLHQWR�H[SORUDWRULR�
2WUR�LQVWUXPHQWR�HV�HO�DQDOJHVtPHWUR��FRQ�

VLVWH�HQ�XQD�SODQFKD�FDOLHQWH��TXH�SHUPLWH�FR�
QRFHU�LQKLELFLRQHV�GH�UHVSXHVWD�GH�UHWLUDGD�SRU�
GLVPLQXFLyQ�GH�OD�VHQVLELOLGDG� WpUPLFD��2EMH�
WLYR�VLPLODU�SRVHH�RWUR�DUWLILFLR�FRQVLVWHQWH�HQ�
XQ�KDELWiFXOR�SDUD�HO�DQLPDO��TXH�UHFLEH�FDORU�
HQ�OD�FROD��FRQ�LQWHQVLGDGHV�YDULDEOHV��SXHGH�
FURQRPHWUDUVH�HO�WLHPSR�GH�UHVSXHVWD�GHO�DQL�
PDO�D�ODV�VHxDOHV�
0HGLDQWH�XQD�FDMD�FRQ�GRV�FRPSDUWLPLHQWRV�

FRPXQLFDGRV�� SXHGH�PHGLUVH� OD� FDSDFLGDG�GH�
UHVSXHVWD�GHO�DQLPDO�SDUD�SDVDU�GH�XQ�ODGR�D�
RWUR�DQWH�VHxDOHV�OXPLQRVDV��VRQRUDV�R�GpELOHV�
HVWtPXORV�HOpFWULFRV�SRU� OD�UHMLOOD�GHO�VXHOR��HQ�
HVWH�FDVR��HO�DQLPDO� UHDOL]D�XQD� UHVSXHVWD�GH�
HYLWDFLyQ��
(VWRV�PpWRGRV�SHUWHQHFHQ�\D�DO�JUXSR�GH�HV�

WXGLRV�GHO�FRQGLFLRQDPLHQWR�RSHUDQWH��6H�OODPD�
FRQGLFLRQDPLHQWR�D�XQ�SURFHVR�GH�DSUHQGL]DMH�
GHO�DQLPDO��TXH�SXHGH�UHIRU]DUVH�PHGLDQWH�XQD�
UHFRPSHQVD��FRPLGD�R�GURJD��FDGD�YH]�TXH�HO�
DQLPDO�UHDOL]D�OR�DSUHQGLGR��R�PHGLDQWH�XQ
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FDVWLJR� �GHVFDUJD� HOpFWULFD��� VL� QR� OR� UHDOL]D��
FXDQGR�UHFLEH�OD�VHxDO�OXPLQRVD�R�VRQRUD��0HU�
FHG�D�LQVWUXPHQWRV�HOHFWUyQLFRV��FDGD�YH]�PiV�
FRPSOHMRV��VH�SXHGHQ�SURJUDPDU�PX\�GLIHUHQ�
WHV�HVTXHPDV�GH�VHxDOHV�\�UHIXHU]RV��D�WLHPSRV�
YDULDEOHV��\�H[LJLU�DO�DQLPDO�XQD� LQWHUYHQFLyQ�
PX\� DFWLYD�� FRPR� OD� GH� SXOVDU� SDODQFDV�� HQ�
PRPHQWRV�FUtWLFRV��FRPR�FRQGLFLyQ�SDUD�TXH�VH�
SURGX]FD�HO�UHIXHU]R�GH�JUDWLILFDFLyQ�R�VH� LP�
SLGD�HO�GH�FDVWLJR�

'HVSXpV�GH�UHSHWLU�FRQYHQLHQWHPHQWH�HO�SUR�
JUDPD��HQ�GLVWLQWDV�VHVLRQHV�� OOHJD�D�REWHQHUVH�
XQ�SHUILO�GHO�FRPSRUWDPLHQWR�HVWDEOH�GHO�DQL�
PDO��GH�WDO�PDQHUD�TXH�SXHGHQ�FRQRFHUVH�HV�
WDGtVWLFDPHQWH�FXiOHV�VRQ�VXV�UHVSXHVWDV��6L�HQ�
WRQFHV�VH�LQWURGXFH�XQD�QXHYD�YDULDEOH��FRPR�
HV�OD�DGPLQLVWUDFLyQ�GH�XQ�IiUPDFR��SRGUi�YHUVH�
HQ�TXp�RUGHQ�DIHFWD�pVWH�DO�FRPSRUWDPLHQWR�

(VWH�VLVWHPD�HV�PX\�~WLO�SDUD�HO�HVWXGLR�GH�
VXVWDQFLDV� FDSDFHV� GH� SURGXFLU� GURJDGLFFLyQ��
SXHV�SURQWDPHQWH�VH�GHVFXEULUi�VL�VH�GHVDUUROOD�
XQD�SDXWD�GH�DXWRDGPLQLVWUDFLyQ�

0e72'26�$/7(51$7,926��
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6RQ�WRGRV�DTXHOORV�TXH�VH�XWLOL]DQ�QR�SDUD�
HUUDGLFDU�WRWDOPHQWH�D�ORV�HQVD\RV�FRQ�VHUHV�YL�
YRV��\D�TXH�HVWR�QR�HV�SRVLEOH�HQ�EXHQD�OyJLFD��
VLQR�SDUD�VXVWLWXLU�GHWHUPLQDGRV�HQVD\RV�LQ�YLYR��
R�FRPR�SUXHEDV�SUHYLDV�\�GH�WDQWHRV�D�pVWRV��R�
FRPR�HVWXGLRV�FRPSOHPHQWDULRV�SDUD�PHMRUDU�
OD�LQIRUPDFLyQ�\�OD�HVSHFLILFLGDG�GH�ORV�HVWX�
GLRV�LQ�YLYR��H�LQFOXVR�SDUD�OOHJDU�D�FRQFOXVLR�
QHV�TXH�QR�SHUPLWLUtDQ�pVWRV�

3XHGHQ�GLVWLQJXLUVH�ODV�VLJXLHQWHV�FODVHV�GH�
PpWRGRV�DOWHUQDWLYRV��5HSHWWR�\�5HSHWWR���������
VHJ~Q�SURSRUFLRQHQ�

�� 0HMRUDV�HQ�ORV�VLVWHPDV�GH�DOPDFHQD�
PLHQWR��XVR�H�LQWHUFDPELR�GH�OD�LQIRUPDFLyQ�
REWHQLGD�FRQ�ORV�HVWXGLRV�LQ�YLYR��FRQ�HO�REMHWR�
GH�HYLWDU�OD�UHSHWLFLyQ�GH�HQVD\RV��
�� 0HMRUDV�HQ�HO�GLVHxR�GH�ORV�H[SHULPHQWRV�

FRQ�DQLPDOHV��SDUD�DXPHQWDU�OD�LQIRUPDFLyQ�
REWHQLEOH�GH�FDGD�XQR��\�VX�YDOLGH]��DVt�FRPR�OD�
DSOLFDFLyQ�GH�PpWRGRV�HVWDGtVWLFRV�HQ�HO�GLVHxR�
\�QR�VyOR�DO�ILQDO�GHO�HVWXGLR��

�� 0RGHORV�PDWHPiWLFRV�SDUD�UHODFLRQDU�OD�
HVWUXFWXUD�TXtPLFD�FRQ�OD�DFWLYLGDG�Wy[LFD�GH�ORV�
SURGXFWRV��46$5���D�SHVDU�GH�TXH�HO�HVWDGR�GH�
QXHVWURV�FRQRFLPLHQWRV�FRQ�HVWRV�PRGHORV�QR�
SHUPLWD�D~Q�FRQFOXVLRQHV�GHILQLWLYDV��
�� 0RGHORV�HGXFDWLYRV��FRPR�ORV�DXGLRYL��

VXDOHV��R�ODV�VLPXODFLRQHV�PHGLDQWH�SURJUDPDV�
LQIRUPDWL]DGRV�R�FRPSXWDUL]DGRV��HWF���TXH�
HYLWDQ�XWLOL]DU�DQLPDOHV�HQ�OD�GRFHQFLD��
�� (VWXGLRV�FRQ�KXPDQRV��FRPR�ORV�HSLGH��

PLROyJLFRV�UHWURVSHFWLYRV�\�ORV�GH�WR[LFRYLJL��
ODQFLD��H�LQFOXVR�ORV�HQVD\RV�FRQ�YROXQWDULRV��
FXPSOLHQGR�ODV�QRUPDV�pWLFDV�\�OHJDOHV�FRUUHV��
SRQGLHQWHV��
�� 0pWRGRV�FRQ�WpFQLFDV�LQ�YLWUR��HV�GHFLU��

UHDOL]DGDV�QR�VREUH�DQLPDOHV�VXSHULRUHV��VLQR�
VREUp�FXOWLYRV�GH�RUJDQLVPRV�LQIHULRUHV��EDFWH��
ULDV��DOJDV��KRQJRV��R�GH�yUJDQRV��WHMLGRV��FpOX��
ODV�R�IUDFFLRQHV�VXEFHOXODUHV��3RU�HO�JUDQ�GHVD��
UUROOR�TXH�HVWRV�PpWRGRV�HVWiQ�DGTXLULHQGR��
GHEHPRV�GHWHQHUQRV�EUHYHPHQWH�HQ�VX�FRQVL��
GHUDFLyQ��YpDVH�WDPELpQ�HO�SULPHU�DSDUWDGR�GH�
HVWH�FDStWXOR���

(O�HVWXGLR�GH�ODV�WUDQVIRUPDFLRQHV�PHWDEyOL�
FDV�\�SURFHVRV�GH�WR[LFLGDG�\�GHVLQWR[LFDFLyQ�GH�
XQ�FRPSXHVWR�TXtPLFR�SXHGH�UHDOL]DUVH�QR�\D�
XWLOL]DQGR�XQ�VHU�YLYR�HQWHUR�� VLQR� WDQ�VyOR�XQ�
yUJDQR� DLVODGR� R� XQD� SHTXHxD� SRUFLyQ� GHO�
PLVPR�R��LQFOXVR��XQ�FXOWLYR�GH�FpOXODV��'H�HVWD�
PDQHUD�SXHGH�FRQRFHUVH�PHMRU�ODV�ELRWUDQVIRU�
PDFLRQHV�TXH�LQWURGXFH�FDGD�yUJDQR��OD�FDSD�
FLGDG�GH�pVWH�HQ�FDGD�FDVR�\�FLUFXQVWDQFLDV��\�
VXV�FDUDFWHUtVWLFDV� IXQFLRQDOHV�� FRPR� UHVSLUD�
FLyQ�FHOXODU��VtQWHVLV�SURWHLFD�\�GHSyVLWRV�JUD�
VRV��$GHPiV��HO�VLVWHPD�SHUPLWH�REWHQHU�PH]�
FODV�FDWDEyOLFDV�PHQRV�FRPSOHMDV�TXH�ODV�TXH�
SURSRUFLRQDQ�ODV�H[FUHWDV�QRUPDOHV�GH�KHFHV�\�
RULQD��SDUD� LGHQWLILFDU�PHWDEROLWRV��(VWD�H[SH�
ULHQFLD� LQ�YLWUR�SRVLELOLWD� HVWDEOHFHU�XQDV�FRQ�
GLFLRQHV�� TXH� SXHGHQ� FRQWURODUVH�� HVSHFLDO�
PHQWH�DGHFXDGDV�DO�HVWXGLR�GH�ORV�PHFDQLVPRV�
GH�DFFLyQ�GH�ORV�Wy[LFRV�D�QLYHO�FHOXODU�\�VXE�
FHOXODU��\�IRUPD�SDUWH�GH�ORV�OODPDGRV�SURFH�
GLPLHQWRV� DOWHUQDWLYRV�TXH� VH� SURSRQHQ� SDUD�
GLVPLQXLU� HO� HPSOHR� GH� DQtPDOHV� GH� H[SHUL�
PHQWDFLyQ�

8QD� IRUPD�� FDGD�YH]�PHQRV�HPSOHDGD��GH�
UHDOL]DU�HVWRV�HVWXGLRV�SXHGH�VHU�OD�XWLOL]DFLyQ�
GHO�yUJDQR��KtJDGR��FRUD]yQ��SXOPyQ��ULxyQ��HWF��
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VLQ�H[WUDHUOR�GHO�DQLPDO��TXH�VH�PDQWLHQH�YLYR��
SHUR�DLVODQGR�OD�YtVFHUD�GH�OD�FLUFXODFLyQ�JHQH�
UDO��6H�UHSURGXFH�DUWLILFLDOPHQWH�OD�FLUFXODFLyQ��
VXVWLWX\HQGR�OD�VDQJUH�SRU�XQ�PHGLR�VDOLQR�HQ�
ULTXHFLGR�FRQ�DOE~PLQD��HULWRFLWRV��HWF���TXH�VH�
LQ\HFWD�SRU�OD�DUWHULD�GH�LUULJDFLyQ�GHO�yUJDQR��
\�VH�UHFRJH�GH�OD�YHQD�GH�VDOLGD��3DUD�HVWR�VXH�
OHQ�XWLOL]DUVH�yUJDQRV�GH�DQLPDOHV�FRPR�SHUUR�
R�JDWR��\�KDVWD�WDQ�SHTXHxRV�FRPR�OD�UDWD�
/D�SHUIXVLyQ� WDPELpQ�SXHGH� UHDOL]DUVH� FRQ�

yUJDQRV� HQWHURV� H[WUDtGRV� GHO� DQLPDO�� \�~OWL�
PDPHQWH�VH�HVWiQ�HPSOHDQGR�yUJDQRV�QR�SD�
WROyJLFRV�GH�FDGiYHUHV�KXPDQRV��GH�PDQHUD�TXH�
VH�REYLHQ�ORV�LQFRQYHQLHQWHV�GH�WUDQVSRUWDU�DO�
JpQHUR�KXPDQR�ORV�UHVXOWDGRV�REWHQLGRV�FRQ�
DQLPDOHV�
2WUR�WLSR�GH�H[SHULPHQWDFLyQ�HPSOHD�FXOWL�

YRV�GH�yUJDQRV��SDUD�HOOR�VH�REWLHQHQ�WUR]RV�GHO�
yUJDQR��TXH�UHFLEHQ�HO�QRPEUH�GH�©H[SODQWHVª��
\�TXH�VRQ�VXILFLHQWHPHQWH�ILQRV�SDUD�SHUPLWLU�
OD�SHQHWUDFLyQ�SRU�GLIXVLyQ�GHO� OtTXLGR�GH�FXO�
WLYR�� FRQ� HO� R[tJHQR� GLVXHOWR�� SHUR� EDVWDQWH�
JUXHVRV�SDUD�TXH�UHVXOWH�SHTXHxD�OD�SURSRUFLyQ�
GH�FpOXODV�GDxDGDV�SRU�HO�FRUWH��/DPHQWDEOH�
PHQWH��HO�yUJDQR�PiV�GLItFLO�GH�FXOWLYDU�HV�HO�Kt�
JDGR��FRPR�FRQVHFXHQFLD�GH�VX�SURSLD�DFWLYL�
GDG�PHWDEyOLFD�
/D� WpFQLFD�JHQHUDO� FRQVLVWH�� HQ�HVHQFLD�� HQ�

SHUIXQGLU� OD�SUHSDUDFLyQ�KLVWROyJLFD��HQ�FRQGL�
FLRQHV�HVWpULOHV��FRQ�XQ�PHGLR�QXWULWLYR�\�HO�Wy�
[LFR�HQ�HVWXGLR��/D�RSHUDFLyQ�VH�UHDOL]D�HQ�FX�
EHWDV�WHUPRVWiWLFDV�FHUUDGDV��FRQ�HQWUDGDV�SDUD�
HO�OtTXLGR�ILVLROyJLFR��HO�Wy[LFR�\�R[tJHQR��SRVHH�
WDPELpQ�HOHFWURGRV�GH�HVWLPXODFLyQ�R�GH�PH�
GLGDV� GH� S+�� FHQVRU� GH� R[tJHQR�\� DQKtGULGR�
FDUEyQLFR��HWF��(O�OtTXLGR�SHUIXQGLGR�VH�H[WUDH�
\� VH� DQDOL]D� FRQWLQXDPHQWH��\� DO� ILQDO� SXHGH�
HIHFWXDUVH�HO�HVWXGLR�KLVWROyJLFR�GH�OD�PXHVWUD�
/RV�FXOWLYRV�GH�FpOXODV�GLVJUHJDGDV�UHTXLHUHQ�

XQ� WUDWDPLHQWR�GHO�FRUWH�KLVWROyJLFR�FRQ� WULS�
VLQD��GHVSXpV�ODV�FpOXODV�VH�PXOWLSOLFDQ�HQ�FD�
SDV�PRQRFHOXODUHV��TXH�VH�DGKLHUHQ�D�ODV�SDUH�
GHV�GHO�UHFLSLHQWH�GH�FXOWLYR��\�HOOR�SHUPLWH�OD�
REVHUYDFLyQ�PLFURVFySLFD�GLUHFWD�� ,QFOXVR�HV�
SRVLEOH� WUDEDMDU� FRQ� FpOXODV� TXH�QDWXUDOPHQWH�
YLYHQ� DLVODGDV�� FRPR� VRQ� ORV� OLQIRFLWRV� \� ORV�
SURWR]RRV��6REUH�HOORV�SXHGH�HVWXGLDUVH�HO�HIHF�
WR�GH�ORV� Wy[LFRV�HQ�OD�VtQWHVLV�GHO�$51�\�GH�
SURWHtQDV��GHVDUUROOR��SUROLIHUDFLyQ��GLIHUHQFLD�

FLyQ��HWF��7DPELpQ�VH�XWLOL]DQ�FpOXODV� WXPRUD�
OHV��FRPR�ODV�+HOD��\�EDFWHULDV�
(O�PpWRGR� GH� FHQWULIXJDFLyQ� OODPDGR� ©HOX�

WULDFLyQª� SHUPLWH� VHSDUDU� FpOXODV� GH� GLVWLQWR�
WLSR��H�LQFOXVR�GH�GLIHUHQWH�HVWDGR�GH�GHVDUUR�
OOR�� )LQDOPHQWH�� OD� FHQWULIXJDFLyQ� GLIHUHQFLDO�
IDFXOWD� REWHQHU� IUDFFLRQHV� VXEFHOXODUFV�� FRPR�
PHPEUDQDV�� PLFURVRPDV�� PLWRFRQGULDV�� SROL�
VRPDV��VREUH�ORV�FXDOHV�SRGHU�LQYHVWLJDU�DLVOD�
GDPHQWH�OD�DFFLyQ�GHO�Wy[LFR�
(Q�ORV�PRGHORV�LQ�YLWUR�GHEHQ�GLVWLQJXLUVH�GRV�

FRPSRQHQWHV�IXQGDPHQWDOHV��D��HO�VXVWUDWR�ELR�
OyJLFR��\�E��ORV�LQGLFDGRUHV�GH�WR[LFLGDG�
$O�VXVWUDWR�ELROyJLFR�QRV�KHPRV�UHIHULGR�PiV�

DUULED��\�HV�HO�PDWHULDO�RUJiQLFR��YLYR�R�QR��TXH�
VH�PDQWLHQH�HQ�HO�ODERUDWRULR�HQ�GHWHUPLQDGDV�
FRQGLFLRQHV��LQ�YLWUR���SDUD�HVWXGLDU� ODV�UHDF�
FLRQHV�TXH�VREUH�pO�SURGX]FD�HO�[HQRELyWLFR�
TXH�VH�HQVD\D��(VWDV�UHDFFLRQHV�VH�YDORUDQ�PH�
GLDQWH� ORV� LQGLFDGRUHV�GH� WR[LFLGDG��TXH�VRQ�
SDUiPHWURV� HOHJLGRV� SRU� VX� UHSUHVHQWDWLYLGDG�
GHO�HIHFWR�R�DOWHUDFLyQ�TXH�VH�TXLHUH�REVHUYDU��
/RV� HVWXGLRV� LQ� YLWUR�XWLOL]DQ�XQD�EDWHUtD� HOH�
LQGLFDGRUHV��FRPSOHPHQWDULRV� R� FRQILUPDWR�
ULRV�HQWUH�Vt�
'HWHUPLQDGRV�LQGLFDGRUHV�UHYHODQ� OD�FDSDFL�

GDG�FLWRWy[LFD�JHQHUDO�GH�ORV�[HQRELyWLFRV��VRQ�
ORV�TXH�YDORUDQ�OD�YLDELOLGDG��OD�PRUIRORJtD�\�OD�
UHSURGXFFLyQ�FHOXODU��R� OD�DFWLYLGDG�PHWDEy�
OLFD��LQWHJULGDG�GH�ODV�PHPEUDQDV�FHOXODUHV�\�
VXEFHOXODUHV��HWF��2WURV�LQGLFDGRUHV�VRQ�HVSHFt�
ILFRV�GH�yUJDQRV��VLVWHPDV�R�IXQFLRQHV��FRPR��
SRU� HMHPSOR�� DFWLYLGDG�GH� UHFHSWRUHV�� VtQWHVLV��
DOPDFHQDPLHQWR�R� OLEHUDFLyQ�GH�GHWHUPLQDGDV�
HQ]LPDV��WUDQVPLVRUHV�R�DQWLFXHUSRV��FDSWDFLyQ�
GH�SUHFXUVRUHV��HWF��(Q�RFDVLRQHV�ORV�LQGLFDGR�
UHV�VH�HOLJHQ�DWHQGLHQGR�D�ODV�DFWLYLGDGHV�SUH�
YLVWDV�GHO�[HQRELyWLFR�TXH�VH�YD�D�HQVD\DU��HQ�
FDGD�FDVR�
$�SHVDU�GH�WRGRV�HVWRV�SURJUHVRV�WpFQLFRV�TXH�

QRV�SHUPLWHQ�HVFODUHFHU� ORV�SURFHVRV� Wy[LFRV�D�
QLYHOHV�FDGD�YH]�PiV�SURIXQGRV��QR�SXHGH�RO�
YLGDUVH�OD�REVHUYDFLyQ�GHO�DQLPDO�LQWDFWR�\�ORV�
WHMLGRV� LQ�YLYR�SDUD�QR�VREUHYDORUDU� UHVXOWDGRV�
REWHQLGRV� HQ� FRQGLFLRQHV�� HQ� JUDQ� PHGLGD��
DUWLILFLDOHV�
/RV�PpWRGRV�SDUD�SUREDU� OD�FDSDFLGDG�PX�

WDJpQLFD�� FDQFHUtJHQD� R� WHUDWRJpQLFD� GH� ODV�
VXVWDQFLDV�FRQVLVWHQ�HQ�LQYHVWLJDU�HIHFWRV�JHU�
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PtQDOHV�R�VRPiWLFRV��SRU�PiV�GH�XQ�SURFHGL�
PLHQWR��\�VH�GLYLGHQ�HQ�
D�� 0HODGRV�LQ�YLWUR��VRQ�UiSLGRV��\�SXHGHQ�

VHU�
D�O�� %DFWHULDQRV�� TXH� XWLOL]DQ� SUHIHUHQWH�

PHQWH� VDOPRQHODV� R�(�� FROL��GH� FHSDV�
DX[RWURIDV��TXH�SDUD�FUHFHU�SUHFLVDQ� OD�
DGLFLyQ�DO�PHGLR�GH�FXOWLYR�GH�XQD�VXV�
WDQFLD�GHWHUPLQDGD�
3UXHED�GH�$PHV��KLVWLGLQD���
3UXHED�GH�$UD����DUDELQRVD��

D����1R�EDFWHULDQRV�FRQ�
0RVFD�'URVRILOD���
&pOXODV�GH�PpGXOD�yVHD���
0LFURQ~FOHRV��(WFpWHUD��

D����(OHFWURIRUpWLFRV�FRQ�$'1�EDFWHULDQR�
E�� 0pWRGRV�LQ�YLYR��DSOLFDFLyQ�FXWiQHD��VXE�

FXWiQHD�R�SXOPRQDU�GHO�SURGXFWR�HQ�DQLPDOHV��
6RQ�GH�UHDOL]DFLyQ�D�ODUJR�SOD]R�

3DUD�HVWXGLDU�OD�HPEULRWR[LFLGDG�\�WHUDWRJH�
QLFLGDG�GH� ORV�FRPSXHVWRV�SXHGHQ�XVDUVH� ORV�
KXHYRV�GH�ODV�DYHV��JDOOLQD��SDWR��HWF����/RV�KXH�
YRV�IHFXQGDGRV�VH�LQFXEDQ�HQ�HVWXID��\�KDFLD�HO�
VpSWLPR� GtD� VH� LQ\HFWD� HQ� HO� VDFR� YLWHOLQR�
�)LJ�� ������� REVHUYDQGR�SRU� WUDQVLOXPLQDFLyQ��
�����PL�GH�XQD�GLVROXFLyQ�R�HPXOVLyQ�GHO�SUR�

GXFWR� HQ� VXHUR� VDOLQR� HVWpULO�� DO� ILQDO� GHO� SH�
ULRGR�GH� LQFXEDFLyQ� VH�FRPSDUD�� IUHQWH�D�XQ�
ORWH�GH�KXHYRV�VLQ�WUDWDPLHQWR��HO�Q~PHUR�GH�
SROOLWRV�QDFLGRV�\�ORV�TXH�VREUHYLYHQ��\�VH�EXV�
FDQ�SRVLEOHV�PDOIRUPDFLRQHV��(VWH�HQVD\R�WLHQH�
OD�FDUDFWHUtVWLFD�GH�TXH�HQ�HO�KXHYR�OD�ELRWUDQV�
IRUPDFLyQ�GHO�[HQRELyWLFR�HV�PtQLPD��SRU�OR�
TXH�ORV�HIHFWRV�REVHUYDGRV�QR�SXHGHQ�GHEHUVH�D�
PHWDEROLWRV�

0pWRGRV�GH�WR[LFRORJtD�PROHFXODU
/RV�HVWXGLRV�GH�WR[LFRORJtD�PROHFXODU�VH�UHD�

OL]DQ�FRQ�SURFHGLPLHQWRV�LQ�YLYR��LQ�YLWUR�\�FRQ�
FRPELQDFLRQHV�GH�DPERV�
(O� UiSLGR�GHVDUUROOR�GH�QXHYRV�PpWRGRV�HQ�

ELRORJtD�PROHFXODU�SHUPLWH� LQFUHPHQWDU� HQRU�
PHPHQWH�QXHVWUR�FRQRFLPLHQWR�GH� ODV� LQWHUDF�
FLRQHV�TXtPLFDV�\�HO�HIHFWR�VREUH�ORV�SURFHVRV�
GH� FRQWURO� FHOXODU��$XQTXH�KDVWD� HO�PRPHQWR�
HVWDV� WpFQLFDV� VH�KDQ� UHVHUYDGR�SDUD�HVWXGLRV�
PHFDQtVWLFRV��HQ�XQ� IXWXUR�VH� LQWHJUDUiQ�HQWUH�
ORV� GHVFULSWLYRV� \� ORV� UHJXODGRUHV�� 8QD� YH]�
FRPSUREDGDV� ODV� LPSOLFDFLRQHV�GH�GLIHUHQWHV�
JHQHV�HQ�OD�LQGXFFLyQ�R�HYLWDFLyQ�GH�ODV�PXWD�
FLRQHV�\�HO�FiQFHU��VH�HVWiQ�UHODFLRQDQGR�GLYHU�
VRV� HIHFWRV� Wy[LFRV� FRQ� ORV� SROLPRUILVPRV�
JHQpWLFRV�HQ�HQ]LPDV�\�UHFHSWRUHV��FRQ�OD�LQ�
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GXFFLyQ�GH�GLIHUHQWHV�PDUFDGRUHV�GH�HVWUpV��UH�
JXODGRUHV�GHO�FLFOR�FHOXODU�\�OD�GLIHUHQFLDFLyQ�
FHOXODU��GH�ODV�LQWHUDFFLRQHV�LQWHUFHOXODUHV��GH�OD�
H[SUHVLyQ�GH�UHFHSWRUHV��GH�OD�DSRSWRVLV��HWF��(Q�
HO�FDStWXOR�GH�PHFDQLVPRV�GH�WR[LFLGDG�VH�FLWy�
HO�HMHPSOR�GHO�UHFHSWRU�$KU�GH�ORV�KLGURFDUEX�
URV�DURPiWLFRV��\�VX�LQWHUDFFLyQ�FRQ�XQ�IUDJ�
PHQWR�GH�XQ�JHQ��\�WDPELpQ�OD�SDUWLFLSDFLyQ�GH�
JHQHV�HQ�OD�DSRSWRVLV��HWF�
&RPR�PRGHORV� H[SHULPHQWDOHV�SXHGHQ�XWLOL�

]DUVH� FRPSRQHQWHV� FHOXODUHV� DLVODGRV�� LQFOX�
\HQGR� HQ]LPDV�� UHFHSWRUHV�� VLQDSWRVRPDV�� OL�
SRVRPDV��PHPEUDQDV�R�$'1��'DGR�TXH�QR�HV�
VLHPSUH� SRVLEOH� REWHQHU� PDWHULDO� KXPDQR��
SXHGHQ�FRQVWUXLUVH�EDFWHULDV�R� OtQHDV�FHOXODUHV�
WUDQVJpQLFDV�HQ�ODV�TXH�OD�LQWURGXFFLyQ�GH�JH�
QHV� KXPDQRV� TXH� H[SUHVHQ� XQD� SURWHtQD��
HQ]LPD�R�UHFHSWRU�GH�LQWHUpV�WR[LFROyJLFR��SHU�
PLWD� UHSURGXFLU�� DO�PHQRV� HQ�SDUWH�� OD� VLWXD�
FLyQ�KXPDQD�� LQFUHPHQWDQGR� OD� SUHGLFWLYLGDG�
GH�ORV�HIHFWRV�Wy[LFRV�VREUH�HO�KRPEUH��R�PR�
GLILFDQGR�ODV�YtDV�PHWDEyOLFDV�TXH�DXPHQWDQ�OD�
VHQVLELOLGDG�KDFLD�GHWHUPLQDGRV�HIHFWRV��2WUDV�
SRVLELOLGDGHV� VRQ� OD�XWLOL]DFLyQ�GH�YHFWRUHV� LQ�
WURGXFLGRV�HQ�FpOXODV�GH�PDPtIHURV��TXH�VRQ�
SRVWHULRUPHQWH�UHVFDWDGRV�\�WUDQVIHULGRV�D�EDF�
WHULDV� SDUD� GLVWLQJXLU�PXWDFLRQHV��\� OD� LQWUR�
GXFFLyQ�GH�HOHPHQWRV�UHVSXHVWD�R� LQIRUPDGR�
UHV�TXH�VH�DFWLYDQ�HQ�GHWHUPLQDGDV�FRQGLFLRQHV��
OR�TXH�SHUPLWH�XWLOL]DUORV�FRPR�GHWHFWRUHV�FH�
OXODUHV��S��HM���HPLVLyQ�GH�OX]��H[SUHVLyQ�GH�XQD�
HQ]LPD��HWF���
$GHPiV�� ODV� WpFQLFDV�GH�ELRORJtD�PROHFXODU�

SHUPLWHQ�QR�VyOR�FRPSUREDU�HVSHFtILFDPHQWH�OD�
DIHFWDFLyQ�Wy[LFD�GHO�$'1�\�GH�ORV�IHQyPHQRV�
GH�WUDQVFULSFLyQ�\�WUDVODFLyQ�GH�OD� LQIRUPDFLyQ�
JHQpWLFD� D� XQD� GHWHUPLQDGD� SURWHtQD� �$'1�
$51�SURWHtQD���VLQR�TXH�WDPELpQ�D\XGDQ�D�HV�
WDEOHFHU� UHODFLRQHV� HVWUXFWXUD�DFWLYLGDG�� FRPR�
HQ�HO�FDVR�GHO�HVWXGLR�GH�UHFHSWRUHV��&RQ�HO�HP�
SOHR�GH� VRQGDV� HVSHFtILFDV�SDUD�XQD�GHWHUPL�
QDGD�VHFXHQFLD�GH�ROLJXQRFOHyWLGRV�GH�$'1�R�
$51�� VH� GHWHFWDQ� pVWRV� XVDQGR� PDUHDMH� UD�
GLRDFWLYR�� HQ]LPiWLFR��R� FRQ�TXLPLROXPLQLV�
FHQFLD��0D\RU�VHQVLELOLGDG�VH�DOFDQ]D�PHGLDQWH�
DPSOLILFDFLyQ� FRQ� GLIHUHQWHV� WpFQLFDV�� LQFOX�
\HQGR�ODV�GLYHUVDV�YDULHGDGHV�GH�OD�UHDFFLyQ�HQ�
FDGHQD�GH�OD�SROLPHUDVD��3&5���8WLOL]DQGR�HQ�
]LPDV�HVSHFtILFDV�GH�UHVWULFFLyQ�\�WpFQLFDV�GH

VHFXHQFLDFLyQ�VH� LGHQWLILFDQ� ODV�SRVLEOHV�YDULD�
FLRQHV�HQ�OD�VHFXHQFLD�GH�ODV�EDVHV�GH�FDGD�JHQ��
/D�H[SUHVLyQ�SURWHLFD��HVSHFLDOPHQWH� LPSRU�
WDQWH�SDUD�ODV�HQ]LPDV��ORV�UHFHSWRUHV�\�ORV�PH�
GLDGRUHV�GH� ORV�GLYHUVRV�SURFHVRV�FHOXODUHV��VH�
HYDO~D�SRU�WpFQLFDV�LQPXQROyJLFDV��(/,6$��LQ�
PXQRFLWRTXtPLFD��� \� OD� DFWLYLGDG� IXQFLRQDO��
PHGLDQWH�WpFQLFDV�ELRTXtPLFDV�FOiVLFDV�
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6H�KD�HIHFWXDGR�DPSOtVLPD�LQYHVWLJDFLyQ�SDUD�
WUDWDU�GH�GHWHUPLQDU�HVWD�FRUUHODFLyQ��\�VH�KD�
OOHJDGR�D�OD�FRQFOXVLyQ�GH�TXH�QLQJ~Q�DQLPDO��
QL�VLTXLHUD�HO�SULPDWH��UHVSRQGH�D�ORV�Wy[LFRV�
H[DFWDPHQWH�LJXDO�TXH�HO�KRPEUH��SHUR�TXH�OD�
PD\RUtD�GH�ORV�HIHFWRV�TXH�H[SHULPHQWDQ�ORV�
DQLPDOHV�GH�ODERUDWRULR�EDMR�OD�DFFLyQ�GH�ORV�
IiUPDFRV�ORV�PDQLILHVWD�WDPELpQ�HO�KRPEUH��\�D�
OD�LQYHUVD��6L�VH�H[FHSW~DQ�DTXt�ORV�SURFHVRV�LQ�
PXQLWDULRV��TXH�VRQ�GLVWLQWRV��HQ�JHQHUDO��ODV�
GLIHUHQFLDV�VRQ�PiV�GH�WLSR�FXDQWLWDWLYR�TXH�
FXDOLWDWLYR��YpDVH�FDS�����

3DUHFH�TXH�ODV�GLIHUHQFLDV�LQWHUHVSHFLHV�VH�GH�
EHQ�D�YDULDFLRQHV�WR[LFRFLQpWLFDV�\�GH�ELRWUDQV�
IRUPDFLyQ�GH� ORV� Wy[LFRV��\�DXQTXH�VH�SXHGHQ�
HQFRQWUDU�GLVWLQWRV�PHWDEROLWRV�HQ� OD�RULQD�GH�
DQLPDOHV�GH�GLIHUHQWHV�HVSHFLHV��VH�KD�YLVWR�TXH�
OR�TXH�PiV�YDUtD�HQWUH�pVWDV�HV�OD�SURSRUFLyQ�GH�
SURWHtQDV�VpULFDV�WUDQVSRUWDGRUDV��OD�ELRGLVSR�
QLELOLGDG�\� OD�YLGD�PHGLD�GH�HOLPLQDFLyQ��SHUR�
FXDQGR�VH�DGPLQLVWUDQ�JUDQGHV�GRVLV�� ORV�PH�
FDQLVPRV�FLQpWLFRV�VH�VDWXUDQ�\�ODV�GLIHUHQFLDV�
Wy[LFDV�VH�DFRUWDQ�
$OJXQRV�DXWRUHV� �/LWFKILHOG���������FRPSD�

UDQGR����HIHFWRV�GH���Wy[LFRV�VREUH�UDWD��SHUUR�
\� KRPEUH�� OOHJDURQ� D� OD� FRQFOXVLyQ� GH� TXH��
FXDQGR�XQ�HIHFWR�QR�DSDUHFH�HQ�QLQJXQD�GH�ODV�
GRV�SULPHUDV�HVSHFLHV�� WDPSRFR�OR�KDUi�HQ�HO�
KRPEUH��SHUR��VL�HO�Wy[LFR�DIHFWD�D�XQD�VROD�GH�
DTXpOODV��WDPELpQ�DIHFWDUi�DO�KRPEUH�
2WUR�DXWRU��.UDVRYVNLL���������HVWXGLDQGR�ORV�

HIHFWRV�GH�����SURGXFWRV�VREUH������HVSHFLHV�GH�
PDPtIHURV� GHPRVWUy� TXH� H[LVWH� XQD� FRUUHOD�
FLyQ�OLQHDO�HQWUH�HO�ORJ�GHO�SHVR�FRUSRUDO�PHGLR�
GH�OD�HVSHFLH�\�HO�ORJ�GH�OD�'/����GH�FDGD�Wy�
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[LFR��6H�KD� WUDWDGR�GH�DSOLFDU�HVWD�FRUUHODFLyQ�
SDUD�GHGXFLU�OD�'/�PtQLPD�HVWLPDGD�SDUD�KX�
PDQRV��D�SDUWLU�GH� ODV�'/����HQ�DQLPDOHV��DVt�
(GZDUGV�\�FROV���������XWLOL]DURQ�ORV�GDWRV�FR�
UUHVSRQGLHQWHV�D�ORV�VLHWH�SURGXFWRV�TXH�FDXVDQ�
PiV� LQWR[LFDFLRQHV�HQ�*UDQ�%UHWDxD��\�FRP�
SUREDURQ�TXH�ODV�'/�FDOFXODGDV�SDUD�KXPDQRV�
FRLQFLGHQ�FRQ�ORV�YDORUHV�FRQRFLGRV�D�SDUWLU�GH�
LQWR[LFDFLRQHV�UHDOHV��DXQTXH��FRPR�WDPELpQ�
KDQ�YLVWR�RWURV� DXWRUHV�� HVWH� VLVWHPD�HV� YiOLGR�
VLHPSUH�TXH�VH�XWLOLFHQ�GDWRV�GH��DO�PHQRV��WUHV�
R�FXDWUR�HVSHFLHV�GH�PDPtIHURV�

,QGHSHQGLHQWHPHQWH�GH�WRGRV�ORV�IDFWRUHV�GL�
IHUHQFLDOHV�OLJDGRV�D�OD�HVSHFLH��GHEH�WHQHUVH�HQ�
FXHQWD�TXH�JUDQ�SDUWH�GH�ODV�REVHUYDFLRQHV�TXH�
VH� H[WUDHQ� GH� ORV� DQLPDOHV� QR� VRQ�� JHQHUDO�
PHQWH��ORV�VtQWRPDV��PDQLIHVWDFLRQHV�GH�ODV�DO�
WHUDFLRQHV� ILVLRSDWROyJLFDV�� GH� OD� LQWR[LFDFLyQ��
VLQR�VyOR�ORV�VLJQRV��HV�GHFLU��ORV�VtQWRPDV�SHU�
FHSWLEOHV�SRU�XQ�REVHUYDGRU��3RU�HOOR��PXFKDV�
UHDFFLRQHV� TXH� IiFLOPHQWH� VH� SURGXFHQ� HQ� HO�
KRPEUH��FRPR�GRORUHV��QiXVHDV��YpUWLJRV�� WUDV�
WRUQRV� YLVXDOHV�� IRWRVHQVLELOLGDG�� WLQQLWXV� �VHQ�
VDFLyQ�VXEMHWLYD�GH�FDPSDQLOOHR���HWF���QR�SXH�
GHQ�GHWHFWDUVH�HQ�ORV�DQLPDOHV�

(67,0$&,Ï1�'(/�5,(6*2
&RPR�VH�KD�YLVWR��ORV�HVWXGLRV�GH�WR[LFRORJtD�

H[SHULPHQWDO� WLHQHQ�GRV�REMHWLYRV� IXQGDPHQ�
WDOHV��D��FRQRFHU�OD�WR[LFLGDG��HIHFWRV�\�PHFD�
QLVPRV�GH�DFFLyQ�GH�ODV�VXVWDQFLDV�VREUH�ORV�VH�
UHV�YLYRV��DVt�FRPR�OD�IRUPD�GH�FRPEDWLU�HVWRV�
HIHFWRV��\�E��HYDOXDU�HO�ULHVJR�TXH�OD�LQFLGHQFLD�
GH�WDOHV�VXVWDQFLDV�SXHGH�SURGXFLU�VREUH�ODV�SR�
EODFLRQHV�
/D�HYDOXDFLyQ�R�SUHYLVLyQ�GHO�ULHVJR�HV�XQR�

GH�ORV�SULQFLSDOHV�REMHWLYRV�GH�ORV�RUJDQLVPRV�H�
LQVWLWXFLRQHV�LPSOLFDGRV�HQ�SURWHJHU�D�OD�SREOD�
FLyQ�GH�ORV�HIHFWRV�GH�ODV�VXVWDQFLDV��\�VXSRQH�
HO�FRQRFLPLHQWR�GH�ODV�UHODFLRQHV�FXDOLWDWLYDV�\�
FXDQWLWDWLYDV�HQWUH� ORV�ULHVJRV�\�ORV�EHQHILFLRV�
TXH�VH�GHULYHQ�GH�OD�H[SRVLFLyQ�D�ODV�VXVWDQFLDV�
TXtPLFDV��)LJ��������

5HFRUGHPRV�TXH�ULHVJR�HV�OD�SUREDELOLGDG�GH�
TXH�VH�SURGX]FDQ�HIHFWRV�DGYHUVRV�R�GDxRV�SRU�
H[SRVLFLyQ�D�XQ�DJHQWH��FRPR�FRQVHFXHQFLD�GH�
ODV�SURSLHGDGHV�GHO�PLVPR�\�GH�ODV�FLUFXQVWDQ�

FLDV�R�JUDGRV�GH�OD�H[SRVLFLyQ��3RU�GHWHUPLQD�
FLyQ�GHO�ULHVJR�VH�HQWLHQGH� OD� LGHQWLILFDFLyQ�\�
FXDQWLILFDFLyQ�GH�ORV�SRVLEOHV�GDxRV��OR�TXH�VX�
SRQH�HO�HVWDEOHFLPLHQWR�GH�ODV�UHODFLRQHV�GRVLV�
HIHFWR�\�GRVLV�UHVSXHVWD��FXDQGR�HVWDV�FRQVLGH�
UDFLRQHV�VH�FXDQWLILFDQ�UHODFLRQiQGRODV�FRQ�ORV�
QLYHOHV�GHO�Wy[LFR�D�TXH�SXHGHQ�HVWDU��R�OOHJDU�D�
HVWDU�H[SXHVWRV�R�DEVRUEHU�ODV�SREODFLRQHV��KD�
EODPRV�GH�HVWLPDFLyQ�GHO�ULHVJR��8QD�YH]�HIHF�
WXDGD�pVWD�� VH�SXHGHQ�GHGXFLU� UHFRPHQGDFLR�
QHV�SDUD�UHGXFLU�HO�ULHVJR��SRU�GLVPLQXFLyQ�GH�
ORV�QLYHOHV�SHUPLVLEOHV�GH�H[SRVLFLyQ�R�DEVRU�
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FLyQ��ORV�WLHPSRV�GH�H[SRVLFLyQ�R�LQFOXVR�OD�OL�
PLWDFLyQ�R�SURKLELFLyQ�GHO�XVR�GH�ODV�VXVWDQ�
FLDV�

)$&725(6�'(�6(*85,'$'

$O�H[WUDSRODU�DO�KRPEUH�ORV�UHVXOWDGRV�H[SH�
ULPHQWDOHV�FRQ�DQLPDOHV��R�ORV�GDWRV�SURFHGHQ�
WHV�GH�XQ�SHTXHxR�Q~PHUR�GH�LQGLYLGXRV�D�XQD�
JUDQ�SREODFLyQ�� VH� SUHVHQWDQ� LQFHUWLGXPEUHV�
GLItFLOHV�GH�UHVROYHU��3DUD�HOOR�VH�KD�SURSXHVWR�
DSOLFDU�XQRV�IDFWRUHV�GH�VHJXULGDG�TXH�YDQ�GH���
D�YDULRV�PLOHV��FRQ�ORV�TXH�VH�GLYLGH�OD�GRVLV�H[�
SHULPHQWDO�SDUD�DGPLWLUOD�FRPR�VHJXUD�
&XDQGR�ORV�GDWRV�VH�KDQ�REWHQLGR�FRQ�KX�

PDQRV��VL�HO�ULHVJR�SUHYLVLEOH�QR�HV�PX\�JUDQ�
GH� \� FXDQGR� OD� SREODFLyQ� SUHVXPLEOHPHQWH�
H[SXHVWD�WDPSRFR�OR�HV��VH�DFHSWDQ�IDFWRUHV�GH�
��D���
(Q� ORV�FDVRV�HQ�TXH� ORV�GDWRV�SURFHGHQ�GH�

DQLPDOHV��VL�HO�ULHVJR�HV�JUDQGH�\�VL�VH�VXSRQH�
TXH�YD�D�HVWDU�H[SXHVWD�OD�SREODFLyQ�JHQHUDO��VH�
SURSRQH�XQ�IDFWRU�GH�������
3DUD�ORV�DGLWLYRV�DOLPHQWDULRV�QR�FDUFLQyJH�

QRV�� VH� DFHSWD� GLYLGLU� SRU� ���� ����SRU� VHU� HO�
KRPEUH�PiV�VHQVLEOH�TXH�ORV�DQLPDOHV�\�QXH�
YDPHQWH�SRU�����SDUD�FXEULU�OD�KHWHURJHQHLGDG�
GHO�JpQHUR�KXPDQR��OD�GRVLV�VLQ�HIHFWR�DGYHUVR�
REVHUYDEOH��'6(2��12$('��SDUD�FDOFXODU� OD�
LQJHVWD� GLDULD� DGPLVLEOH� �,'$�� �9HWWRUD]]L��
������
6H�KDQ�SURSXHVWR�YDULRV�SURFHGLPLHQWRV�SDUD�

H[WUDSRODU�ORV�UHVXOWDGRV�H[SHULPHQWDOHV�\�RE�
WHQHU�XQD�GRVLV�OtPLWH�TXH�VHD�LQIHULRU�D�OD�UH�
TXHULGD�SDUD�SURGXFLU�HIHFWR��'H�HVWRV�PRGHORV�
VRQ�GH�GHVWDFDU�ORV�EDVDGRV�HQ�OD�UHJOD�GHO�SHVR�
FRUSRUDO��HO�LPSDFWR�VLQJXODU�\�HO�SURELW�
/D�UHJOD�GHO�SHVR�FRUSRUDO�DGPLWH�TXH�ORV�OR�

JDULWPRV�GH�ODV�YDULDEOHV�R�SDUiPHWURV�ELROyJL�
FRV�GH� ORV�PDPtIHURV�PXHVWUDQ�XQD� UHJUHVLyQ�
OLQHDO�FRQ�ORV�ORJDULWPRV�GHO�SHVR�FRUSRUDO�� OR�
TXH�SDUHFH�FXPSOLUVH�WDPELpQ�SDUD�ORV�HIHFWRV�
SURGXFLGRV�SRU�ORV�Wy[LFRV��.UDVRYVNLL���������
(O�PpWRGR�SURELW�SURGXFH�FXUYDV�FyQFDYDV�FRQ�
GRVLV�EDMDV�\�HV�PHQRV�SUXGHQWH�TXH�HO�PRGHOR�
GHO� LPSDFWR�VLQJXODU��DXQTXH�H[LJH�XQ�OtPLWH�
VXSHULRU�GH�FRQILDELOLGDG�GHO����SRU������\�XQD�
OtQHD�TXH��SDVDQGR�SRU�pVWH��WHQJD�XQD�SHQ�

GLHQWH�3�LJXDO�D����TXH�VXSRQH���SURELW�SRU�FDGD�
DPSOLWXG����GH�GRVLV�
(O�PRGHOR�GHO�LPSDFWR�VLQJXODU��+RHO��������

SUHVXSRQH�TXH�FDGD�HIHFWR�VH�GHEH�D�OD�DFFLyQ�
GH�XQD�XQLGDG�HILFD]�GH�GRVLV�VREUH�XQ�UHFHSWRU�
VLQJXODU��HTXLYDOH�DO�PRGHOR�OLQHDO�GRVLV�HIHFWR��
3DUD�GHVDUUROODUOR�VH�GHWHUPLQD�HO�OtPLWH�VXSH�
ULRU�GH�FRQILDELOLGDG��/6&��GHO����SRU�����SDUD�
HO�HIHFWR�REVHUYDGR�D�XQD�GRVLV�GDGD��G���\�VH�
HVWDEOHFH�HO�OtPLWH�GHVHDGR�SDUD�HO�HIHFWR��(���SRU�
HMHPSOR���HQ������������(QWRQFHV��OD�GRVLV�'�
TXH�SURGXFLUtD�XQ�HIHFWR�TXH��FRQ�SUREDELOLGDG�
GHO����SRU������VHD�LQIHULRU�D�(�YLHQH�GDGD�SRU�

5(*/$0(17$&,21(6�62%5(�/$�
(;3(5,0(17$&,Ï1�72;,&2/Ï*,&$

(Q� ORV� ~OWLPRV� WLHPSRV� HVWiQ� DSDUHFLHQGR�
QRUPDWLYDV�OHJDOHV�TXH�DIHFWDQ�D�OD�H[SHULPHQ�
WDFLyQ�WR[LFROyJLFD��LQFLGLHQGR�VREUH�HOOD�GHVGH�
GRV�IODQFRV�GLVWLQWRV�
3RU�XQ�ODGR��OD�OHJLVODFLyQ�LQWHUQDFLRQDO�H[LJH�

TXH�FXDOTXLHU�QXHYD�VXVWDQFLD�TXH�YD\D�D�VHU�
SXHVWD�HQ�HO�PHUFDGR�VHD�REMHWR�GH�XQD�©GHFOD�
UDFLyQª�FRQ�XQ�DPSOLR�HVWXGLR�GH�VXV�FDUDFWH�
UtVWLFDV� ItVLFR�TXtPLFDV�� DQDOtWLFDV�� WR[LFROyJL�
FDV�\�HFRWR[LFROyJLFDV��GLIXVLyQ��SHUVLVWHQFLD�\�
HIHFWRV�VREUH�ORV�HFRVLVWHPDV��
/D� SULPHUD� OH\� QRUWHDPHULFDQD� SDUD� UHJOD�

PHQWDU�ODV�VXVWDQFLDV�TXtPLFDV�HV�OD�)RRG�DQG�
'UXJ�$FW��GH�������\�GH������OD�)HGHUDO�&DXV�
WLF�3RLVRQ�$FW��TXH�HQ������VH�FRQYLUWLy�HQ�OD�
)RRG��'UXJ� DQG�&RVPHWLF�$FW�� HQ������HQ� OD�
7R[LF�6XEVWDQFHV�&RQWURO�$FW��726&$��\�HQ�
�����HQ�OD�&KHPLFDO�6XEVWDQFHV�&RQWURO�$FW��
/D�VXSHUYLVLyQ�GH�OD�HYDOXDFLyQ�WR[LFROyJLFD�GH�
HVWDV�VXVWDQFLDV��HO�UHJLVWUR�\�DXWRUL]DFLyQ�SDUD�
VX�FRPHUFLDOL]DFLyQ��DVt�FRPR� ORV�QLYHOHV�GH�
DGLWLYRV�H�LPSXUH]DV�HQ�DOLPHQWRV��HWF���HV�UHD�
OL]DGD�SRU� OD�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�
�)'$���������HVWDV�IXQFLRQHV�UHVSHFWR�D�ORV�SOD�
JXLFLGDV�\�OD�FRQWDPLQDFLyQ�GHO�DLUH�\�ODV�DJXDV�
FRUUHVSRQGH� D� OD� (QYLURQPHQWDO� 3URWHFWLRQ�
$JHQFH�(3$��������
+DFLD������OD�)'$�QRUWHDPHULFDQD�GLVFUHSy
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FRQ� XQD� LPSRUWDQWH� FRPSDxtD� IDUPDFpXWLFD�
VREUH�ORV�HVWXGLRV�GH�WR[LFLGDG�UHDOL]DGRV�D�XQ�
SURGXFWR�DQWLSURWR]RDULR��&RPR�FRQVHFXHQFLD��
VH�LQLFLy�XQD�PLQXFLRVD�UHYLVLyQ�GH�ORV�SURWR�
FRORV�VHJXLGRV�SRU�DTXHO�\�RWURV�ODERUDWRULRV�
IDUPDFpXWLFRV��TXH�FRQGXMR�D�GHQXQFLD�MXGLFLDO�
\�FRQGHQD�GH�FiUFHO�SDUD�DOJXQRV�LQYHVWLJDGR�
UHV� �,QWHUQDO� 0HPR�� +HDOWK� (GXFDWLRQ� DQG�
:HOIDUH��6HDUOH�,QYHVWLJDWLRQ�7DVN�)RUFH�)LQDO�
5HSRUW��:DVKLQJWRQ���������7RGR�HOOR�SURGXMR�
XQD�JUDQ�FRQPRFLyQ��SXHV�VH�SHQVy�TXH�OR�GHV�
FXELHUWR�SRGUtD�QR�VHU�PiV�TXH�OD�©SXQWD�GH�XQ�
LFHEHUJª��SRU�OR�TXH�OD�)'$�HODERUy�XQRV�SULQ�
FLSLRV�R�FyGLJRV��)'$��)HGHUDO�5HJLVWHU��86$��
1RFOLQLFDO� ODERUDWRU\� VWXGLHV�� *RRG� /DERUD�
WRU\�3UDFWLFH�5HJXODWLRQV���������TXH�KDQ�VLGR�
DGDSWDGRV�R�LQFOXLGRV�HQ�ODV�OHJLVODFLRQHV�GH�WR�
GRV�ORV�SDtVHV�

/D�2UJDQL]DFLyQ�SDUD� OD�&RRSHUDFLyQ�\�'H�
VDUUROOR�(FRQyPLFR��2&'(���FUHDGD�HQ�3DUtV�HQ�
����� H� LQWHJUDGD� SRU� ��� SDtVHV�� LQFOXLGRV�
((�88��\� -DSyQ�� SXEOLFy� HQ������ ODV�QRUPDV�
SDUD� OD� UHDOL]DFLyQ�GH� OD�HYDOXDFLyQ� WR[LFROy�
JLFD�GH�ODV�VXVWDQFLDV��GH�IRUPD�TXH�ORV�GDWRV�
VHDQ�PXWXDPHQWH�DFHSWDGRV�SRU� ORV�GLVWLQWRV�
SDtVHV��\�HQ������OD�QRUPD�GH�EXHQDV�SUiFWLFDV�
GH�ODERUDWRULR��SDUD�OD�UHDOL]DFLyQ�GH�WDOHV�HV�
WXGLRV�
3RU�VX�SDUWH��OD�&RPXQLGDG�(FRQyPLFD�(X�

URSHD��&((��FUHDGD�SRU�HO�7UDWDGR�GH�5RPD��HQ�
�������\�GHQRPLQDGD�GHVSXpV�8QLyQ�(XURSHD�
�8(���������SXEOLFy�HQ������VX�QRUPDWLYD�Ei�
VLFD�SDUD�FODVLILFDFLyQ��HPSDTXHWDGR�\�HWLTXH�
WDGR� GH� VXVWDQFLDV� SHOLJURVDV�� SRVWHULRUPHQWH�
DGDSWDGD� \� DFWXDOL]DGD� HQ� YDULDV� RFDVLRQHV��
REOLJDQGR�FRQ�HOOR�D�OD�DUPRQL]DFLyQ�GH�ODV�OH�
JLVODFLRQHV�GH�ORV�SDtVHV�FRPXQLWDULRV�
(Q�UHODFLyQ�FRQ�ODV�EXHQDV�SUiFWLFDV�GH�OD�

ERUDWRULR�� OD�'LUHFWLYD�������&((�DSOLFD�D� OD�
&RPXQLGDG�(XURSHD�OD�QRUPDWLYD�GH�OD�2&'(��
GLVSRQLHQGR�VX�FXPSOLPLHQWR�SRU� ORV�(VWDGRV�
0LHPEURV�DQWHV�GHO����GH�MXQLR�GH�������\�OD�
�������&((�HVWDEOHFH� ODV� IRUPDV�GH� LQVSHF�
FLyQ�
(VWRV�SULQFLSLRV�VH�FRQRFHQ�FRPR�&yGLJR�GH�

3UiFWLFDV�&RUUHFWDV�GH�/DERUDWRULR��HQ�LQJOpV�
*/3��\�UHFRJHQ�WRGRV�ORV�UHTXLVLWRV�H[LJLEOHV�
SDUD�TXH�XQ�HVWXGLR�H[SHULPHQWDO�VHD�KRPROR�
JDEOH�R�DFHSWDEOH�QR�VyOR�SRU�HO�SURSLR�SDtV��VLQR

WDPELpQ�HQ�HO�H[WUDQMHUR��UHFRQRFLPLHQWR�PX�
WXR��� \� QR� VH� FLUFXQVFULEH� D� OD� WR[LFRORJtD�
H[SHULPHQWDO�� VLQR� TXH� DIHFWD� WDPELpQ� D� ORV�
FHUWLILFDGRV�GH�DQiOLVLV�GH�FRPSRVLFLyQ��IDUPD�
FRFLQpWLFRV��ELRHQVD\RV��HWF��/RV� UHTXLVLWRV� VH�
UHILHUHQ� D� OD� FDSDFLWDFLyQ� \� FXDOLILFDFLyQ� GHO�
SHUVRQDO��PpWRGRV�RSHUDWLYRV��FRQ�HVSHFLDO
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DWHQFLyQ�D�ORV�FRQWUROHV�GH�FDOLGDG���LQVWDODFLR�
QHV��DUFKLYRV�\�UHJLVWURV��HWF�
(Q�OR�TXH�VH�UHILHUH�D�ORV�ELRWHULRV�R�DQLPD�

ODULRV�ODV�*/3�H[LJHQ�OD�LQVWDODFLyQ�GH�EDUUHUDV�
VDQLWDULDV��SDVLOORV�OLPSLRV�\�GH�VHUYLFLR�LQGH�
SHQGLHQWHV�� DLUH� ILOWUDGR�� FRQ� WHPSHUDWXUD��
KXPHGDG�\� YHQWLODFLyQ� FRQWURODGD�� HWF�� �7D�
EOD�������
/D�OHJLVODFLyQ�HVSDxROD�VH�KD�GHVDUUROODGR�DVt�

(O�5HDO�'HFUHWR������������PRGLILFDGR�SRU�
HO�5�'�������������FRQWLHQH�HO�5HJODPHQWR�VR�
EUH�'HFODUDFLyQ�GH�VXVWDQFLDV�QXHYDV�\�FODVLIL�
FDFLyQ��HQYDVDGR�\�HWLTXHWDGR�GH�VXVWDQFLDV�SH�

OLJURVDV��WUDVSRVLFLyQ�GH�ODV�GLUHFWLYDV��������
&((��\�������&(��

/D�'LUHFWLYD��������&(��TXH�HVWDEOHFtD�SUR�
WHFFLyQ�D�ORV�DQLPDOHV��SURFXUDQGR�OLPLWDU�HO�
Q~PHUR�GH�ORV�HPSOHDGRV�\�OD�GXSOLFLGDG�GH�HV�
WXGLRV��HWF���GLR�OXJDU�DO�5�'�����������

(O�5HDO�'HFUHWR����������GLVSRQH�HO�FXP�
SOLPLHQWR�GH�ORV�FyGLJRV�GH�EXHQDV�SUiFWLFDV�GH�
ODERUDWRULR��TXH�HQ�SULQFLSLR�VH�UHIHUtDQ�SULQ�
FLSDOPHQWH�D�ORV�WUDEDMRV�FRQ�DQLPDOHV�\�SRV�
WHULRUPHQWH�VH�KDQ�H[WHQGLGR�D�WRGRV�ORV�WUD�
EDMRV� H[SHULPHQWDOHV�� HV� WUDVSRVLFLyQ� GH� OD�
'LUHFWLYD�������&(��/D�YLJLODQFLD�H�LQVSHFFLyQ�
GHO�FXPSOLPLHQWR�GH�HVWDV�GLVSRVLFLRQHV�KDQ
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VLGR�HVWDEOHFLGRV�SRU�HO�5�'�������������'L�
UHFWLYD��������&((��
)LQDOPHQWH�LQGLFDUHPRV�TXH�OD�PiV�UHFLHQWH�

5HJODPHQWDFLyQ�WpFQLFR�VDQLWDULD�SDUD�OD�IDEUL�
FDFLyQ�� FRPHUFLDOL]DFLyQ� \� XWLOL]DFLyQ� GH� SOD�
JXLFLGDV��TXH�LQFOX\H�VX�FODVLILFDFLyQ� WR[LFROy�
JLFD��HV�HO�5�'�������������GLUHFWLYDV���������
&((��������&((��������&(�\�������\����&((��
UHFRJLGDV�SRU�YDULDV�yUGHQHV�PLQLVWHULDOHV�GH�
GLFLHPEUH�GH�������\� OD�FRUUHVSRQGLHQWH�D� ORV�
PHGLFDPHQWRV� �HQVD\RV� SUHFOtQLFRV�� HO� 5�'��
��������� �GLUHFWLYDV� �������&((�� ��������
&((��

3DUD�ORV�PHGLFDPHQWRV��OD�&((��IHEUHUR�GH

�����\�IHEUHUR�GH�������KD�UHFRPHQGDGR�OD�GX�
UDFLyQ�PtQLPD�TXH�GHEHQ�WHQHU�ORV�HVWXGLRV�HQ�
IXQFLyQ�GHO� WLHPSR�TXH�HVWp�SUHYLVWR�TXH�ORV�
HQIHUPRV� GHEDQ� UHFLELU� OD� PHGLFDFLyQ�� $Vt��
FXDQGR�ORV�SDFLHQWHV�GHEDQ�WRPDU�VRODPHQWH�
XQD�GRVLV�GHO�PHGLFDPHQWR�HQ�GtDV�DLVODGRV�R�
HVSRUiGLFRV��HO�HVWXGLR�FRQ�DQLPDOHV�GHEH�DEDU�
FDU� DO�PHQRV�GRV� VHPDQDV��6L� OD�PHGLFDFLyQ�
SXHGH�FRQWLQXDUVH�KDVWD�XQD�VHPDQD��HO�HVWX�
GLR�GHEH�VHU�VXSHULRU�D�XQ�PHV��\�VL�HVWi�SUH�
YLVWR�TXH�OD�PHGLFDFLyQ�GXUH�XQ�PHV��HO�HVWXGLR�
GHEH�VXSHUDU�ORV�WUHV�PHVHV��&XDQGR�VH�HVWLPH�
TXH� OD�DGPLQLVWUDFLyQ�GHO�PHGLFDPHQWR�D�XQ�
SDFLHQWH�SXHGH�VXSHUDU�ORV����GtDV��R�VXPDU���



�������72;,&2/2*Ë$�)81'$0(17$/

GtDV�HQ�XQ�DxR��OD�H[SHULPHQWDFLyQ�DQLPDO�GHEH�
SURORQJDUVH�GXUDQWH�PiV�GH���PHVHV�
)UHQWH�D�HVWDV�QRUPDWLYDV�TXH�UHTXLHUHQ�FRQ�

FLHQ]XGRV�HVWXGLRV��UHDOL]DGRV�HQ�ODV�PHMRUHV�
FRQGLFLRQHV�PDWHULDOHV�\�FLHQWtILFDV�\�FRQ�VXIL�
FLHQWH�Q~PHUR�GH�DQLPDOHV�WUDWDGRV�\�FRQWUROHV�
FRPR�SDUD�TXH�ORV�UHVXOWDGRV�SXHGDQ�VHU�FRQ�
VLGHUDGRV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYRV��VH�SX�
EOLFDQ� RWUDV� UHJODPHQWDFLRQHV� TXH� UHJXODQ� HO�
HPSOHR�GH�DQLPDOHV�GH�H[SHULPHQWDFLyQ�� WUD�
WDQGR�GH� UHGXFLU� HO� Q~PHUR�GH� pVWRV��$Vt�� HO�
FRQYHQLR�VXVFULWR�SRU�ORV�HVWDGRV�PLHPEURV�GHO�
&RQVHMR�GH�(XURSD�©SDUD�OD�SURWHFFLyQ�GH�YHU�
WHEUDGRV�XWLOL]DGRV�SDUD�ILQHV�H[SHULPHQWDOHV�\�
FLHQWtILFRVª�WLHQH�FRPR�REMHWLYRV� OD�UHGXFFLyQ�
GH�ORV�DQLPDOHV�XWLOL]DGRV�HQ�ORV�ODERUDWRULRV�\�
HO�HPSOHR�GH�SURFHGLPLHQWRV�TXH�HYLWHQ�ORV�VX�
IULPLHQWRV�D�ORV�PLVPRV��DVt�FRPR�SURSXJQD�HO�
GHVDUUROOR�GH�PpWRGRV�DOWHUQDWLYRV�TXH�QR�UH�
TXLHUHQ�HO�XVR�GH�DQLPDOHV��7DEOD��������
(Q�GLFKR�FRQYHQLR�VH�FRQWHPSODQ�WRGDV�ODV

FDUDFWHUtVWLFDV�GH�VDOXG�\�ELHQHVWDU�TXH�KDQ�GH�
JR]DU�ORV�DQLPDOHV�GH�ODERUDWRULR��ORV�PpWRGRV�
GH�DQHVWHVLD�\�VDFULILFLR��SURKLELFLRQHV�VREUH�GL�
IHUHQWHV�PDQLSXODFLRQHV��HWF���HO�SHUVRQDO�TXH�
SXHGH�UHDOL]DU�ODV�LQYHVWLJDFLRQHV�\�ODV�DXWRUL�
]DFLRQHV�TXH�GHEHQ�REWHQHUVH�SDUD�HOOR�
$GHPiV�GH� ODV�GRV� UHJODPHQWDFLRQHV�H[WHU�

QDV�R�VXSHULRUHV�FLWDGDV�HVWiQ�FREUDQGR�JUDQ�
LQWHUpV�XQDV�QRUPDV�SUHYLVWDV�HQ�ODV�*/3�TXH��
FRQ�FDUiFWHU�LQWHUQR��HVWDEOHFH�FDGD�ODERUDWRULR�
�FRPR�HMHPSOR��OD�H[SXHVWD�HQ�OD�7DEOD��������
SDUD�UDFLRQDOL]DU�\�KDFHU�UXWLQDULR�WRGR�HO�WUD�
EDMR�FRQ� ORV� DQLPDOHV��6H�GHVLJQDQ�HQ� LQJOpV�
©6WDQGDUG�2SHUDWLQJ�3URFHGXUHVª� �623V��� OR�
TXH� SRGUtD� WUDGXFLUVH� FRPR� SURFHGLPLHQWRV�
RSHUDWLYRV� �R� GH� WUDEDMR� R� IXQFLRQDPLHQWR��
QRUPDOL]DGRV� �371��� (VWDV� QRUPDV� FRQWHP�
SODQ� QXPHURVDV� \� PLQXFLRVDV� UHFRPHQGDFLR�
QHV�TXH��FODUDPHQWH�UHGDFWDGDV�\�FRORFDGDV�IUH�
FXHQWHPHQWH� HQ� OD� SDUHG� GH� FDGD� OXJDU� GH�
WUDEDMR�\�OLEUHWDV�GH�ODERUDWRULR��DEDUFDQ�GHVGH
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ODV� QRUPDV� SDUD� LGHQWLILFDU� \� HWLTXHWDU� D� ORV�
DQLPDOHV�� VX� H[DPHQ� VDQLWDULR�� DOLPHQWDFLyQ��
PDQHMR�� HWF��� KDVWD� ODV� VLWXDFLRQHV�HQ�TXH�HO�
SHUVRQDO�DX[LOLDU�GHEH�FRQVXOWDU�DO�VXSHULRU��\�
VX�SULQFLSDO�REMHWLYR�HV�HO�GH�HYLWDU�HUURUHV�SRU�
GLVWUDFFLyQ�� ROYLGR� R� IDOWD� GH�PRWLYDFLyQ� GHO�
SHUVRQDO�R�FXDOTXLHU�RWUD�FDXVD��GH�IRUPD�TXH�
VH�JDUDQWLFHQ�DO�PD\RU�SRUFHQWDMH�SRVLEOH� ODV�
FRQFOXVLRQHV�TXH�VH�H[WUDLJDQ�GH�FDGD�HQVD\R�

%,%/,2*5$)Ë$

$QGHUVRQ�'��&RQQLQJ�'0��([SHULPHQWDO� WR[LFR�
ORJ\������HG��&DPEULGJH��5R\DO�6RF��&KHP���������

%DNHU�6��7KH�FRQHODWLRQ�RI�DGYHUVH HIIHHWV�LQ�PDQ�ZLWK
REVHUYDOLRQV� LQ� DQLPiLV��$PVWHUGDP�� ([FHUSWD�
0HGLFD��������

%DOOV�0��5LGGHOO�5��:RUGHQ�$��$QLPiLV�DQG�DKHU�
QDWLYHV�LQ�tR[LFRORJ\�OHVWLQJ��1HZ�<RUN��$FDGHPLF�
3UHVV��������

%ODFNPDQ�'��2SHUDQW� FRQGLWLRQLQJ��/RQGRQ��0HW�
KXHQ	&R���������

&DVWHO�-9��*yPH]�/HFKyQ�0-��,Q�YLWUR�DOWHPDWLYHV�
WR� DQLPDO� SKDUPDFR�WR[LFRORJ\�� 0DGULG�� 6HULH�
FLHQWtILFD��)DUPDFRLQGXVWULD��������

&((��7HFOPLFDO�JXLGDQFH�RQ�ULVN DVVHVVPHQW�RIH[LV�
WLQJ�VXEVWDQFHV��%UXVHODV��������

'DYH\�'��$GYDQFHV� LQ� WR[LFRORJLFDO�PHOKRGRORJ\��
$PVWHUGDP��([FHUSWD�0HGLFD��������

'DYH\�'��([SHULPHQWDO�VWXGLHV�DQG�FOLQLFDO�H[SH�
ULHQFH��$PVWHUGDP��([FHUSWD�0HGLFD��������

'LHQHU�:��6LFFKD�/��0LVFKNH�8��.D\VHU�'��6FKOHGH�
(��7KH�ELRPHWULF� HYDOXDWLRQ�RI� DFXWH�WR[LF�FODVV�
PHWKRG��$UGt�7R[LFR/�������������������

'XQFDQ�:��([SHULPHQWDO�PRGHO�V\VWHPV�LQ�WR[LFR�
ORJ\�DQG�WKHLU�VLJQLMLFDQFH�LQ�PDQ��$PVWHUGDP��
([FHUSOD�0HGLFD��������

'XQFDQ�:��/HRQDUG�%��%UXQDQG�0��7KH�SUHGLFWLXQ�
RIHKURQLF�WR[LFLW\�IURP�VKRUW�WHPt�VWXGLHV��$PV�
WHUGDP��([FHUSWD�0HGLFD��������

(LGHU�5/��&RVPHOLF�LQJUHGLHQWV��7KHLU�6DIHW\�DVVHVV�
PHQW��������

)DQ�$0��&KDQJ�/:��7R[LFRORJ\�DQG�ULVN�DVVHVV�
PHQO��1HZ�<RUN��0DUFFO�'HFNHU��,QF���������

)LHOGHU�5-��7KH�ML[HG�GRVH�SURFHGQUH�DV�DQ�DOWHUQD�
WLYH�WR�KH�FODVVLFDO�/'�����%DOWLPRUH��:RUOG�&RQ�
JUHV�7R[��������

)LQQH\�'*��3URELO�DQDO\VLV����D�HG��/RQGRQ��&DP�
EULJH�8QLYHUVLW\�3UHVV��������

*DG�6��:HLO�&6��6WDWLVOLFV�DQG�H[SHxHPHQWDO�GHVLJQ�
IRU�OR[LFRORJLVWV��7KH�7HOIRUG�3UHVV��������

*D\�:��0HWKRGV RG�DQLPDO�H[SHULPHQWDWLRQ��9ROV��
�����1XHYD�<RUN��$FDGHPLF�3UHVV���������

*RUURG�-:��7HVWLQJ�IRU�WR[LFLW\��/RQGRQ��7D\ORU�	�
)UDQFLV���������

+D\HV�$:��3ULQFLSHV�DQG�PHWKRGV�RI�WR[LFRORJ\����D
HG��1HZ�<RUN��5DYHQ�3UHVV���������

+RHO�'��HO�DO��(VWLPDWLRQ�RI�ULVNV�RI�LUUHYHUVLEOH�GH��
OD\�WR[LFLW\��-�7R[�(QY +HDOWK�������������������

.UDVRYVNLM�*1��([WUDSRODWLRQ�RI�H[SHULPHQWDO�GDWD�
IURP�DQLPDO�WR�PDQ��(QYLURQ�+HDOWK�3HUVSHFW�
�����������������

/HZL�3-��0DUVERRP�53��7R[LFRORJ\�UHIHUHQFH�GDWD
ZLVWDU�UDt��$PVWHUGDP��(OVHYLHU���������

/L�HO�DO���HGV����7R[LFLW\�7HVWLQJ��1HZ�DSSURDFKHV�DQG�
DSSOLFDWLRQV�LQ�KXPDQ�ULVN�DVVHVVPHQW��1HZ�<RUN��
5DYHQ�3UHVV���������
/LX�'��'XWND�%-��7R[LFLW\�VFUHHQLQJ�SURFHGXUHV�XVLQJ
EDFWHULDOV�V\VWHPV� 6XL]D��0DUFHO�'HNNHU��$*��
9HUODJ3XE���������

/RUNH�'��$�QHZ�DSSUDFK�WR�SUDFWLFDO�DFXWH�WRFLFLW\�
WHVWLQJ��$UFK�7R[LFRO���������������������

0HOE\�(��$OWPDQ�1��OODQGERRN�RI�ODERUDWRU\�DQLPDO
6FLHQFH��9RO�������2KLR��&5&�3UHVV���������

2&'(��/LJQHV�GLUHWLFHV�SRXU�OHV�HVVD\V�GH�3URGXLWV
FKLPLTXHV��3DUtV���������

2&'(��eWXGH�FRPELQp�GH�WR[LFLWp�D�GRVHV�UpSpWpHV�
HW�GH�GpVSLVWDJH�GH�OD�WR[LFLWp�SRXU�OD�UHSURGXFWLRQ�
HW�OH�GHYHORSSHPHQW��Q���������������

2&'(��7R[LFLWp�RUDOHV�DLJXs��0pWKRGH�SDU�FODVVH�GH�
WR[LFLWp�DLJXs��Q���������������

206�3180$��3ULQFLSLRV�\�PpWRGRV�SDUD�HYDOXDU�OD
WR[LFLGDG�GH�ODV�VXVWDQFLDV�TXtPLFDV��3XEOLFDFLyQ�
Q~P��������������

3DJHW�*��0HWKRGV�LQ�WR[LFRORJ\��2[IRUG��%ODFNZHOO�
6FLHQWLILF�3XE��������

3DJHW�*(��7KRPVRQ�5��6WDQGDUG�RSHUDWLQJ�SURFH�
GXUHV�LQ�SDWKRORJ\��/DQFDVWHU��073�3UHV��������
5HSHWWR�*��5HSHWWR�0��0pWRGRV�DOWHUQDWLYRV��HVWX�
GLRV�WR[LFROyJLFRV�LQ�YLWUR��(Q��5HSHWWR��0���HG���
7R[LFRORJtD�DYDQ]DGD��0DGULG��'tD]�GH�6DQWRV��
�������

5HSHWWR�0��eWLFD�GH�OD�H[SHULPHQWDFLyQ�DQLPDO��5HY
GH7R[LFRO������������������������

5,90��8QLIRUP�V\VWHP�IRU�HYDOXDWLRQ�RI�VXEVWDQFHV�
7KH�1HWKHUODQGV��1DWLRQDO�,QVWLWXWH�RI�3XEOLF�

+HDOWK�DQG�(QYLURQPHQWDO�3URWHFWLRQ���������
5XVVHO�:06��%XUFK�5/��7KH�SULQFLSHV�RI�KXPDQ�

H[SHULPHQWDWLRQ�WHFKQLTXHV��/RQGRQ��0HWKXHQ��
�������

6DQ]�3��5RGUtJXH]�9LFHQWH�0&��9LOODU�3��5HSHWWR�
0��8QFRQWUROODEOH�DWPRVSKHULF�FRQGLWLRQV�ZLFK�
FDQ�DIIHFW�DQLPDO�H[SHULPHQWDWLRQ��9HWHU�DQG�
+XP�7R[LFRO������������������������

6DOVEXUJ�'6��6WDWLVOLFV�IRU�WR[LFRORJLVWV��1HZ�
<RUN��0DUFHO�'HNNHU��������
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6FKOHGF�(��0LVFKNH�8��'LHQHU�:��.D\VHU�'��7KH�LQ�
WHUQDWLRQDO�YDOLGDWLRQ�VWXG\�RI�WKH�DFXWH�WR[LF�FODVV�
PHWKRG��RUDO���$UFK�7R[LFRO��������������������

6ZRUG�,3��7KRPVRQ�5��6WDQGDUG�2SHUDWLQJ�3URFH�
GXUHV LQ�YLWUR�7R[LFRORJY��/DQFDVWHU��073�3UHVV��
������

7KRPSVRQ�7��6KXVWHU��&K��%HKDYLRXUDO�SKDUPDFR�
ORJ\� /RQGUHV��3UHQWLFH�+DOO��������

7UHYDQ�-:��7KH�HUURU�RI�GHWHUPLQDWLRQ�RI�WR[LFLW\��
3URF�5R\DO�6RF�����������%����������

9DQ�GHQ�+HXYDO�06��'D\DQ�$'��6KLOODNHU�52��(YD�
OXDWLRQ�RI�WKH�%76�DSURDFK�WR�WKH�WHVWLQJ�RI�VXEV�
WDQFHV�IRU� WKHLU�DFXWH�WR[LFLW\��+XPDQ�7R[LFRO��
�����������������

<RVKLGD�+��+DJLKDUD�<��(EDVKL�6��7R[LFRORJY�DQG�
H[SHULPHQWDO� PRGHOV�� $GYDQFHV� LQ� SKDUPDFRORJ\�
DQG� WKHUDSHXWLFV�� ,,�� *UDQ� %UHWDxD�� 3HUJDPRQ�
3UHVV��������

=ELQGHQ�*��*URVV�)��3KDQQDFRORJLFDO�PHWKRGV� LQ�
WR[LFRORJY��*UDQ�%UHWDxD��3HUJDPRQ�3UHVV��������


