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9tFWRU 5D~O�7XPEDORERV�+XDPDQt�
'HSDUWDPHQWR�$FDGpPLFR�GH�/HQJXDV�\�/LWHUDWXUD
8QLYHUVLGDG�1DFLRQDO�GH�6DQ�&ULVWyEDO�GH�+XDPDQJD

YLFWRU�WXPEDORERV#XQVFK�HGX�SH

5HVXPHQ
(VWD� LQYHVWLJDFLyQ� WXYR� FRPR� REMHWLYR� LGHQWLÀFDU� OD� UHODFLyQ� GH� OD�
LQWHUWH[WXDOLGDG� \� OD� HVFULWXUD� GH� WH[WR� DFDGpPLFR� �GHVFULSWLYR��
H[SRVLWLYR�\�DUJXPHQWDWLYR��WHQLHQGR�FRPR�PXHVWUD�D�ORV�HVWXGLDQWHV�
GH�SUHJUDGR�GH�OD�HVFXHOD�SURIHVLRQDO�GH�'HUHFKR�GH�OD�816&+��������
3DUD�FRQRFHU�HVWD� UHODFLyQ�VH�DSOLFy�GRV� LQVWUXPHQWRV�GH�UHFRMR�GH�
GDWRV��OD�OLVWD�GH�FRWHMR�SDUD�FRQRFHU�OD�DSOLFDFLyQ�GH�OD�LQWHUWH[WXDOLGDG��
\� OD� SUXHED� GH� WH[WR� HVFULWR� FRQ� HO� ÀQ� GH� FRQRFHU� ORV� JUDGRV� GH�
SURGXFFLyQ� HVFULWD� GH� WH[WR� DFDGpPLFR�� /RV� UHVXOWDGRV� GH� HVWD�
LQGDJDFLyQ�KDQ�SHUPLWLGR�FRQRFHU�HO�YDORU�SRWHQFLDO�GH�ODV�HVWUDWHJLDV�
LQWHUWH[WXDOHV� HQ� OD� FRQVWUXFFLyQ� GH� WH[WR� HVFULWR� GH� FDUiFWHU�
DFDGpPLFR�� 3XHV� ORV� WLSRV� GH� LQWHUWH[WXDOLGDG�� FRPR� XQD� HVWUDWHJLD�
FRJQLWLYD�� SHUPLWHQ� DO� HVWXGLDQWH� XQLYHUVLWDULR� SRWHQFLDU� ODV�
FRPSHWHQFLDV�GH�SURGXFFLyQ�GH�WH[WR�HVFULWR��/RV�UHVXOWDGRV�GH�HVWD�
LQYHVWLJDFLyQ�SHUPLWLHURQ�SURPRYHU�OD�YDORUDFLyQ�GH�OD�DSOLFDFLyQ�GH�ODV�
HVWUDWHJLDV�GH�WUDQVWH[WXDOLGDG�HQ�VX�PRGDOLGDG�GH�LQWHUWH[WXDOLGDG�HQ�
OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR��REYLDPHQWH��HQIDWL]DQGR�HQ�
OD�FRQVWUXFFLyQ�GH�WH[WR�GHVFULSWLYR��H[SRVLWLYR�\�DUJXPHQWDWLYR��(Q�WDO�
VHQWLGR��VH�FRQFOX\H�TXH�ODV�YDULDEOHV�GH�HVWXGLR��LQWHUWH[WXDOLGDG�\�OD�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�WLHQHQ�XQD�UHODFLyQ�VLJQLÀFDWLYD��
SXHVWR�TXH�OD�SUiFWLFD�GH�OD�FDSDFLGDG�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�
DFDGpPLFR�GHSHQGH�GHO�QLYHO�GH�GHVDUUROOR�FRJQLWLYR�GH�OD�FRPSUHQVLyQ�
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\�SURGXFFLyQ�WH[WR�HVFULWR��7RGR�HOOR�QRV�SHUPLWH�VRVWHQHU�TXH�D�PiV�
HVWUDWHJLDV� LQWHUWH[WXDOHV� �HVWUDWHJLD� FRJQLWLYD�� OD� FRPSHWHQFLD� GH�
SURGXFFLyQ�GH�WH[WR�HVFULWR�VH�GHVDUUROOD�HQ�IRUPD�WUDVFHQGHQWDO�

3DODEUDV� FODYH�� ,QWHUWH[WXDOLGDG�� LQIHUHQFLD�� FRJQLFLyQ�� SURGXFFLyQ��
HVFULWXUD�

$EVWUDF
7KLV�UHVHDUFK�DLPHG�WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�LQWHUWH[WXDOLW\�
DQG�DFDGHPLF�WH[W�ZULWLQJ��GHVFULSWLYH��H[SRVLWRU\�DQG�DUJXPHQWDWLYH���
WDNLQJ� DV� VDPSOH� WKH� XQGHUJUDGXDWH� VWXGHQWV� RI� WKH� 816&+�
SURIHVVLRQDO� VFKRRO� RI� ODZ�� ������ 7R� NQRZ� WKLV� UHODWLRQVKLS�� LW� ZDV�
DSSOLHG�WZR�GDWD�FROOHFWLRQ�LQVWUXPHQWV��WKH�UHDGLQJ�FRPSUHKHQVLRQ�
WHVW�WR�NQRZ�WKH�DSSOLFDWLRQ�RI�LQWHUWH[WXDOLW\��DQG�D�FKHFNOLVW�LQ�RUGHU�WR�
NQRZ�WKH�GHJUHHV�RI�ZULWWHQ�SURGXFWLRQ�RI�DFDGHPLF�WH[W��7KH�UHVXOWV�
RI� WKLV� LQYHVWLJDWLRQ�KDYH�UHYHDOHG�WKH�SRWHQWLDO�YDOXH�RI� LQWHUWH[WXDO�
VWUDWHJLHV� LQ�WKH�FRQVWUXFWLRQ�RI�DFDGHPLF�ZULWWHQ�WH[W��%HFDXVH�WKH�
W\SHV� RI� LQWHUWH[WXDOLW\�� DV� D� FRJQLWLYH� VWUDWHJ\�� DOORZ� WKH� XQLYHUVLW\�
VWXGHQW�WR�HQKDQFH�WKH�FRPSHWHQFHV�RI�SURGXFLQJ�ZULWWHQ�WH[W��7KH�
UHVXOWV�RI�WKLV�UHVHDUFK�ZLOO�SURPRWH�WKH�DVVHVVPHQW�RI�WKH�DSSOLFDWLRQ�
RI� WUDQVWH[WXDOLW\� VWUDWHJLHV� LQ� WKHLU� LQWHUWH[WXDOLW\� PRGDOLW\� LQ� WKH�
ZULWWHQ� SURGXFWLRQ� RI� DFDGHPLF� WH[W�� REYLRXVO\�� HPSKDVL]LQJ� WKH�
FRQVWUXFWLRQ�RI�GHVFULSWLYH��H[SRVLWRU\�DQG�DUJXPHQWDWLYH�WH[W��,Q�WKLV�
VHQVH��LW�LV�FRQFOXGHG�WKDW�WKH�VWXG\�YDULDEOHV��LQWHUWH[WXDOLW\�DQG�WKH�
ZULWWHQ� SURGXFWLRQ� RI� DFDGHPLF� WH[W� KDYH� D� VLJQLÀFDQW� UHODWLRQVKLS��
VLQFH�WKH�SUDFWLFH�RI�WKH�ZULWWHQ�SURGXFWLRQ�FDSDFLW\�RI�DFDGHPLF�WH[W�
GHSHQGV�RQ�WKH�OHYHO�RI�FRJQLWLYH�GHYHORSPHQW�RI�FRPSUHKHQVLRQ�DQG�
WH[W� SURGXFWLRQ� ZULWWHQ�� $OO� WKLV� DOORZV� XV� WR� DUJXH� WKDW� PRUH�
LQWHUWH[WXDO�VWUDWHJLHV��FRJQLWLYH�VWUDWHJ\��WKH�ZULWWHQ�WH[W�SURGXFWLRQ�
FRPSHWHQFH�GHYHORSV�LQ�D�WUDQVFHQGHQWDO�ZD\�

.H\�ZRUGV��6WUDWHJ\��LQIHUHQFH��FRJQLWLRQ��SURGXFWLRQ��ZULWLQJ�
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,QWURGXFFLyQ
(VWD� LQYHVWLJDFLyQ� WXYR� FRPR� REMHWLYR� SULQFLSDO� H[SOLFDU� HO� WLSR� GH�
UHODFLyQ�TXH�VH�HVWDEOHFH�HQWUH�OD�YDULDEOH�HVWUDWHJLD�LQWHUWH[WXDO��FLWD�
WH[WXDO��PHQFLyQ�\�DOXVLyQ��\�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�
�GHVFULSWLYR��H[SRVLWLYR�\�DUJXPHQWDWLYR��WHQLHQGR�FRPR�PXHVWUD�D�ORV�
HVWXGLDQWHV�GH�SUHJUDGR�GH�OD�(VFXHOD�GH�'HUHFKR�GH�OD�816&+��������
3DUD�FRQRFHU�HVWD� UHODFLyQ�VH�DSOLFy�GRV� LQVWUXPHQWRV�GH�UHFRMR�GH�
GDWRV��OD�SUXHED�GH�FRPSUHQVLyQ�OHFWRUD�SDUD�FRQRFHU�OD�DSOLFDFLyQ�GH�OD�
LQWHUWH[WXDOLGDG��\�OLVWD�GH�FRWHMR�FRQ�HO�ÀQ�GH�FRQRFHU�ORV�JUDGRV�GH�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�

$� WUDYpV� GH� HVWD� LQYHVWLJDFLyQ� GHQRPLQDGD� LQWHUWH[WXDOLGDG� \�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�HQ�HVWXGLDQWHV�GH�SUHJUDGR�
GH�OD�(VFXHOD�GH�'HUHFKR���816&+�������VH�SUHWHQGLy�LGHQWLÀFDU�OD�
UHODFLyQ�HQWUH�OD�HVWUDWHJLD�LQWHUWH[WXDO�\�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�
DFDGpPLFR�HQ�HVWXGLDQWHV�GH�OD�(VFXHOD�3URIHVLRQDO�GH�'HUHFKR�GH�OD�
816&+��/RV�UHVXOWDGRV�GH�HVWD�LQGDJDFLyQ�KDQ�SHUPLWLGR�FRQRFHU�HO�
YDORU�SRWHQFLDO�GH� ODV�HVWUDWHJLDV� LQIHUHQFLDOHV�HQ� OD�FRQVWUXFFLyQ�GH�
WH[WR�HVFULWR�GH�FDUiFWHU�DFDGpPLFR��3XHV�ORV�WLSRV�GH�LQWHUWH[WXDOLGDG��
FRPR� XQD� HVWUDWHJLD� FRJQLWLYD�� SHUPLWHQ� DO� HVWXGLDQWH� XQLYHUVLWDULR�
SRWHQFLDU� ODV� FRPSHWHQFLDV� GH� SURGXFFLyQ� GH� WH[WR� HVFULWR�� \�
FRQVHFXHQWHPHQWH�� FRQVWUXLU� QXHYDV� HVWUDWHJLDV� GH� FRPXQLFDFLyQ�
HVFULWD�HQ�HO�iPELWR�XQLYHUVLWDULR�

&RQ�HO�SURSyVLWR�GH� ORJUDU� ORV�REMHWLYRV�GH�HVWD� LQYHVWLJDFLyQ�VH�KD�
DSOLFDGR�ORV�UHVSHFWLYRV�LQVWUXPHQWRV�GH�UHFRMR�GH�GDWRV�FRQ�HO�ÀQ�GH�
UHFRJHU� LQIRUPDFLyQ� UHVSHFWR� D� ODV� YDULDEOHV�� LQWHUWH[WXDOLGDG� \�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR��3RU�OR�TXH��VH�KD�HQFDPLQDGR�OD�
RULHQWDFLyQ� GRFWULQDULD� GH� ODV� HVWUDWHJLDV� LQWHUWH[WXDOHV� GH� *HQHWWH�
������� \� OD� SURGXFFLyQ� HVFULWD� GH� WH[WR� DFDGpPLFR�� /D� SURGXFFLyQ�
HVFULWD�GH�WH[WR�DFDGpPLFR�VH�FLUFXQVFULEH�HQ�ORV�IXQGDPHQWRV�GH�OD�
SVLFROLQJ�tVWLFD�GH�*RRGPDQ��������TXLHQ�VRVWLHQH�TXH�OD�FRPSUHQVLyQ�
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\�SURGXFFLyQ�GH�WH[WR�HV�XQ�SURFHVR�GH�FRQVWUXFFLyQ�GH�VLJQLÀFDGRV�HQ�
OD�LQWHUDFFLyQ�HQWUH�HO�OHFWRU�\�HO�WH[WR�HVFULWR��7RGR�HOOR�RFXUUH�HQ�EDVH�
D�SURFHVRV�FRPSOHMRV�GH�FDUiFWHU�HPLQHQWHPHQWH�FRJQLWLYR�

/RV�UHVXOWDGRV�GH�HVWD�LQYHVWLJDFLyQ�SHUPLWLUiQ�SURPRYHU�OD�YDORUDFLyQ�
GH�OD�DSOLFDFLyQ�GH�ODV�HVWUDWHJLDV�GH�LQWHUWH[WXDOLGDG�HQ�OD�SURGXFFLyQ�
HVFULWD�GH�WH[WR�DFDGpPLFR��REYLDPHQWH��HQIDWL]DQGR�HQ�OD�FRQVWUXFFLyQ�
GH�WH[WR�GHVFULSWLYR��H[SRVLWLYR�\�DUJXPHQWDWLYR��3RUTXH�OD�IRUPDFLyQ�
DFDGpPLFR�SURIHVLRQDO� HQ� HO � QLYHO� XQLYHUVLWDULR� UHTXLHUH�
QHFHVDULDPHQWH� GH� OD� DSOLFDFLyQ� GH� HVWUDWHJLDV� LQIHUHQFLDOHV� HQ� ORV�
SURFHVRV�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR��ORV�PLVPRV�TXH�VH�
PDQLÀHVWDQ� HQ� HO� ORJUR� GH� ODV� FRPSHWHQFLDV� FRPXQLFDWLYDV��
SULQFLSDOPHQWH� HQ� OD� HVFULWXUD�� DGHPiV� SDUD� TXH� ORV� HVWXGLDQWHV�
XQLYHUVLWDULRV�VXSHUHQ�OD�DXWRVXJHVWLyQ�QHJDWLYD�GH�QR�SURGXFLU�WH[WR�
HVFULWR�GH�QDWXUDOH]D�DFDGpPLFD�

(Q� WDO� VHQWLGR�� VH� FRQFOX\H� TXH� ODV� YDULDEOHV�� LQWHUWH[WXDOLGDG� \�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�WLHQH�XQD�UHODFLyQ�VLJQLÀFDWLYD��
SXHVWR�TXH�HO�GHVDUUROOR�GH�OD�FDSDFLGDG�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�
DFDGpPLFR�GHSHQGH�GLUHFWDPHQWH�HO�QLYHO�GH�GHVDUUROOR�FRJQLWLYR�GHO�
SURGXFWRU� GH� WH[WR�� 7RGR� HOOR� QRV� SHUPLWH� VRVWHQHU� TXH� D� PiV�
DSOLFDFLyQ� GH� HVWUDWHJLDV� LQWHUWH[WXDOHV� �HVWUDWHJLD� FRJQLWLYD�� OD�
FRPSHWHQFLD�GH�SURGXFFLyQ�GH�WH[WR�HVFULWR�VH�GHVDUUROOD�HQ� IRUPD�
SURJUHVLYD�

0DWHULDOHV�\�PpWRGRV

0pWRGR�'HVFULSWLYR�SRUTXH�HO�WUDEDMR�WXYR�SRU�REMHWLYR�LGHQWLÀFDU�\�
H[SOLFDU� OD� LPSRUWDQFLD� GH� OD� UHODFLyQ� HQWUH� OD� LQWHUWH[WXDOLGDG� \� OD�
HVFULWXUD�GH�WH[WR�DFDGpPLFR��<�HV�XQD�LQYHVWLJDFLyQ�WUDQVYHUVDO�SRUTXH�
ORV�GDWRV�VH�UHFRJLHURQ�XQD�VROD�YH]�\�HQ�XQ�WLHPSR�GHWHUPLQDGR�
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'LVHxR� 1R� H[SHULPHQWDO�� GHVFULSWLYR� ²� WUDQVYHUVDO� &RQVLVWH� HQ�
GHVFULELU� ODV� PXHVWUDV� VHOHFFLRQDGDV� LQWHQFLRQDOPHQWH� \� H[SOLFDU� OD�
UHODFLyQ�HQWUH�OD�LQWHUWH[WXDOLGDG�\�OD�HVFULWXUD�GH�WH[WR�DFDGpPLFR�HQ�
ORV�HVWXGLDQWHV�GH�OD�8QLYHUVLGDG�6DQ�&ULVWyEDO��

3REODFLyQ�\�PXHVWUD��
/D�SREODFLyQ�HVWXYR�FRQIRUPDGR�SRU�HVWXGLDQWHV�GH�SUHJUDGR�GH�ODV����
HVFXHODV�SURIHVLRQDOHV�GH�OD�8QLYHUVLGDG�1DFLRQDO�GH�6DQ�&ULVWyEDO�GH�
+XDPDQJD�

0XHVWUD
)XH�FRQIRUPDGD�SRU�RFKHQWD������HVWXGLDQWHV�GH�OD�(VFXHOD�3URIHVLRQDO�
GH�'HUHFKR�GH�OD�816&+��GLVWULEXLGRV�HQ�GRV�JUXSRV�DFDGpPLFRV�FDGD�
XQR�GH����SDUWLFLSDQWHV�

7pFQLFDV�
2EVHUYDFLyQ
3UXHED�SHGDJyJLFD�

,QVWUXPHQWRV
/LVWD�GH�FRWHMR
3UXHED�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR

7UDWDPLHQWR�HVWDGtVWLFR
3URFHVDPLHQWR�GH�GDWRV�0pWRGRV�HVWDGtVWLFRV�XWLOL]DQGR�HO�SURJUDPD�
HVWDGtVWLFR�GH�VRIWZDUH�6366�\�([FHO��DGHPiV�HO�LQVWUXPHQWR�HVWDGtVWLFR�
GH�FDUiFWHU�GHVFULSWLYR��

5HVXOWDGRV�\�GLVFXVLyQ

9DULDEOH� ��� LQWHUWH[WXDOLGDG� /D� DSOLFDFLyQ� GH� OD� HVWUDWHJLD�
LQWHUWH[WXDO��FLWD�WH[WXDO�FRQ�XQ�SRUFHQWDMH�GHO������GHO�WRWDO�GH�ORV�
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REVHUYDGRV�����REVHUYDGRV�GHPRVWUDURQ�FDSDFLGDG�GHVWDFDEOH�HQ� OD�
LGHQWLÀFDFLyQ�GH�ODV�FLWDV�WH[WXDOHV��KDFLHQGR�XQ�WRWDO�GHO������0LHQWUDV�
HQ�HO�RWUR�H[WUHPR�GH�ODV�REVHUYDFLRQHV�VH�XELFD�HO�XVR�GH�ODV�DOXVLRQHV�
GH�DXWRULGDG�FRQ�XQ�WRWDO�GHO������GH�ORV�SDUWLFLSDQWHV�

7RGR�OR�H[SUHVDGR�VLJQLÀFD�TXH�ORV�HVWXGLDQWHV�GH�OD�(3�GH�'HUHFKR�
GHVWDFDQ�SRU�LGHQWLÀFDU�ODV�FLWDV�WH[WXDOHV��HV�GHFLU��TXH�ORV�HVWXGLDQWHV�
XWLOL]DQ�HQ�VX�HVFULWXUD�DFDGpPLFD�ODV�FLWDV�WH[WXDOHV�� �

� 'LPHQVLyQ��PHQFLyQ� /D� LGHQWLÀFDFLyQ� GH� OD�PHQFLyQ� FRQ� XQ�
SRUFHQWDMH� GHO� ��� �� GHO� WRWDO� GH� ORV� REVHUYDGRV�� ���
GHPRVWUDURQ� FDSDFLGDG� GHVWDFDEOH� HQ� OD� LGHQWLÀFDFLyQ� GH� OD�
PHQFLyQ�HTXLYDOHQWH�D�XQ������0LHQWUDV�HQ�HO�RWUR�H[WUHPR�GH�
ODV�REVHUYDFLRQHV�VH�XELFD�HO�XVR�GH�OD�LGHQWLÀFDFLyQ�GH�DOXVLRQHV�
GH�DXWRULGDG�FRQ�XQ�WRWDO�GHO������GH�ORV�SDUWLFLSDQWHV�

� 7RGR� OR� H[SUHVDGR� HQ� OD� WDEOD� DQWHULRU� VLJQLÀFD� TXH� ORV�
HVWXGLDQWHV� GH� OD� (3� GH� 'HUHFKR� GHVWDFDQ� SRU� HODERUDU� H�
LGHQWLÀFDU� OD� PHQFLyQ� HQ� HO� WH[WR� HVFULWR�� HV� GHFLU�� TXH� ORV�
HVWXGLDQWHV�FRQRFHQ�\�XWLOL]DQ�ODV�FLWDV�WH[WXDOHV�HQ�OD�HVFULWXUD�
DFDGpPLFD�

� 'LPHQVLyQ��$OXVLyQ�/D�LQWHUWH[WXDOLGDG��DOXVLyQ��SXHVWR�TXH����
GH� ORV� ��� REVHUYDGRV� KDQ� UHVSRQGLGR� SRU� OD� DOXVLyQ� FRPR�
HVWUDWHJLD�GH�HVFULWXUD��KDFLHQGR�XQ�WRWDO�GHO�������(O�H[WUHPR�
HVWi� UHSUHVHQWDGR� SRU� OD� LGHQWLÀFDFLyQ� GH� DOXVLRQHV� GH�
DXWRULGDG��ORV�TXH�KDFHQ�XQ�WRWDO�GHO������

9DULDEOH����(VFULWXUD�GH�WH[WR�DFDGpPLFR

7H[WR�GHVFULSWLYR�(Q�HVWH�FDVR��VH�PXHVWUD�TXH����GH�ORV�HYDOXDGRV�
TXH�KDFHQ�XQ�WRWDO�GH������GHPXHVWUDQ�TXH�SURGXFHQ�WH[WR�HVFULWR�
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DFDGpPLFR� D� QLYHO� GHVFULSWLYR�� UHFRQRFLPLHQWR� GH� OD� UHIHUHQFLD�
H[RIyULFD�� FRPR� HO� ORJUR�PiV� DOWR� GH� OD� SURGXFFLyQ�� HV� GHFLU� HQ� OD�
SURGXFFLyQ� HVFULWD� GH� WH[WR� DFDGpPLFR�� 3RU� RWUR� ODGR�� RSXHVWR� DO�
SRUFHQWDMH�DQWHULRU��VH�PXHVWUD�TXH�HQ�HO�XVR�GH�OD�FDWiIRUD�VH�PXHVWUD�
HQ����GH�ORV�HYDOXDGRV�OR�TXH�UHSUHVHQWD�XQ�WRWDO�GH�������(VWR�VLJQLÀFD�
TXH�HO�QLYHO�PiV�DOWR�GH�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�D~Q�QR�
VH�KD�ORJUDGR�

7H[WR�H[SRVLWLYR�6H�PXHVWUD�TXH����GH�ORV�HYDOXDGRV�TXH�KDFH�XQ�WRWDO�
GH������GHPXHVWUDQ�TXH�HO�QLYHO�GH�SURGXFFLyQ�HVFULWD�HV�HQ�EDVH�D�OD�
UHSHWLFLyQ�Op[LFD��FRPR�HO� ORJUR�PiV�DOWR�GH�FRQVWUXFFLyQ�HVFULWD�GH�
VLJQLÀFDGRV�� VH� XELFD� HQ� HO� QLYHO� UHSHWLFLyQ� Op[LFD�� HV� GHFLU� HQ� OD�
SURGXFFLyQ�GH�WH[WR�DFDGpPLFR��3RU�RWUR�ODGR��RSXHVWR�DO�SRUFHQWDMH�
DQWHULRU��VH�PXHVWUD�TXH�HQ�HO�QLYHO�GH�SURGXFFLyQ�GH�WH[WR�H[SRVLWLYR�
VH�XELFD�HQ�EDVH�DO�XVR�GH�OD�UHFXUUHQFLD��TXH�KDFH�XQ�WRWDO�GHO������
(VWR� VLJQLÀFD� TXH� HO� ORJUR� PiV� EDMR� HQ� OD� HODERUDFLyQ� HVFULWD� GHO�
VLJQLÀFDGR� VH� XELFD� HQ� OD� UHFXUUHQFLD� OH[LFDO� GH� ORV� HVWXGLDQWHV�
XQLYHUVLWDULRV�

7H[WR�DUJXPHQWDWLYR�6H�PXHVWUD�TXH����GH�ORV�HYDOXDGRV�TXH�KDFH�XQ�
WRWDO� GH� ��� �� GHPXHVWUDQ� TXH� HO� QLYHO� GH� SURGXFFLyQ� GH� WH[WR�
DFDGpPLFR�� FRPR� HO� ORJUR� PiV� DOWR� GH� FRQVWUXFFLyQ� HVFULWD� GH�
VLJQLÀFDGR��VH�XELFD�HQ�HO�QLYHO�GH�OD�SURGXFFLyQ�GH�WH[WR�DUJXPHQWDWLYR��
3RU�RWUR�ODGR��RSXHVWR�DO�SRUFHQWDMH�DQWHULRU��VH�PXHVWUD�TXH�HQ�HO�QLYHO�
XVR�GH�OD�UHFXUUHQFLD�OH[LFDO�FRUUHVSRQGH�VROR�D����HYDOXDGRV��TXH�KDFH�
XQ�WRWDO�GHO������(VWR�VLJQLÀFD�TXH�HO�ORJUR�HQ�OD�HODERUDFLyQ�HVFULWD�GHO�
VLJQLÀFDGR�VH�XELFD�HQ�HO�XVR�GH�OD�UHSHWLFLyQ�OH[LFDO�GH�ORV�HVWXGLDQWHV�
XQLYHUVLWDULRV�

'LVFXVLyQ�GH� UHVXOWDGRV� � /D� HVWUDWHJLD� LQWHUWH[WXDO� HVWDEOHFH� XQD�
UHODFLyQ� GH� GHSHQGHQFLD� FRQYLQFHQWH� HQWUH� ORV� GDWRV� GLVSRQLEOHV� \�
QXHVWUD�FRQFOXVLyQ��$�HVWD�UHODFLyQ�OD�GHQRPLQDPRV�LQWHUWH[WXDOLGDG��
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FLWD� WH[WXDO��5D]RQDU�HV�EXVFDU� UHODFLRQHV� LQWHUWH[WXDOHV� D� WUDYpV�GH�
GLVWLQWDV�GLPHQVLRQHV�\�GH�DFXHUGR�D�%UXQHU���������SRGHPRV�KDFHUOR��
VLJXLHQGR� SRU� WUHV� FDPLQRV�� LQGXFFLyQ�� GHGXFFLyQ� H� KLSyWHVLV�� /D�
LQGXFFLyQ�SDUWH�GH�FDVRV�TXH�QRV�SDUHFHQ�VHPHMDQWHV�HQ�DOJR�SDUD�
DOFDQ]DU�FRQFOXVLRQHV�TXH�JHQHUDOL]DQ�GLFKD�VHPHMDQ]D��/D�GHGXFFLyQ�
RSHUD�DO�UHYpV��6L�OR�TXH�XQR�DÀUPD�FRPR�FRQFOXVLyQ�VH�UHÀHUH�D�XQ�FDVR�
GXGRVR��/HyQ��������

/D�KLSRWpWLFD�� WUDWD� GH� H[SOLFDU� ORV� KHFKRV�� 3RU� HMHPSOR�� HQ� SOHQR�
LQYLHUQR�\�WUDV�XQ�SXHQWH�IHVWLYR�DSDUHFH�0DUWD�HQ� OD�RÀFLQD�FRQ�XQ�
VDOXGDEOH�EURQFHDGR��1R�VDEHPRV�QDGD�PiV��SHUR�D�SDUWLU�GH�HVH�GDWR�
FRQFOXLPRV� LQVWDQWiQHDPHQWH�TXH�KD�HVWDGR�HVTXLDQGR��7DO� YH]�QRV�
HTXLYRTXHPRV��SHUR�DPSDUDGRV�HQ�OR�TXH�VDEHPRV�GH�0DUWD��KHPRV�
HVFRJLGR�OD�PHMRU�H[SOLFDFLyQ��1R�HV�XQD�LQGXFFLyQ��WDPSRFR�VH�WUDWD�
GH� XQD� GHGXFFLyQ�� 3RU� OR� TXH� VH� FRQFOX\H� WHQWDWLYD�� KLSRWpWLFD��
SURYLVLRQDOPHQWH��PLHQWUDV�QR�GLVSRQJDPRV�GH�PiV�LQIRUPDFLyQ��TXH�
0DUWD� KD�SDVDGR�HO� SXHQWH� IHVWLYR�HVTXLDQGR��+HPRV� UHDOL]DGR�XQD�
KLSyWHVLV�UD]RQDEOH��/RV�KHFKRV�SRGUiQ�FRQÀUPDUOD�R�QR��SHUR��KDVWD�
HQWRQFHV�� HV� OD� PHMRU� H[SOLFDFLyQ� GLVSRQLEOH�� /D� PD\RUtD� GH� ORV�
DUJXPHQWRV�TXH�HQFRQWUDPRV�HQ�HO�PXQGR�GH�FDGD�GtD�VRQ�KLSRWpWLFRV�

'H�DFXHUGR�D�ORV�UHVXOWDGRV�FRQVLGHUR�TXH�VH�HVWDEOHFH�XQD�UHODFLyQ�
VLJQLÀFDWLYD�FRQ�ORV�SUHFLVDGR�SRU�3DGUyQ��������TXLHQ�GHÀQH�HO�WH[WR�
DFDGpPLFR� FRPR� FXDOTXLHUD� GH� ODV� SURGXFFLRQHV� RUDOHV�� HVFULWDV��
DXGLRYLVXDOHV�� HWF��� TXH� WLHQHQ� OXJDU� HQ� HO�PDUFR� GH� ODV� DFWLYLGDGHV�
FLHQWtÀFDV�\�XQLYHUVLWDULDV��(OODV�UHVSRQGHQ�WtSLFDPHQWH�D�OD�LQWHQFLyQ�
EiVLFD�GH�SURGXFLU�R�WUDQVPLWLU�FRQRFLPLHQWRV�VLVWHPiWLFRV�GH�DOFDQFH�
VRFLDO� \� FX\RV� GHVWLQDWDULRV� VRQ� ORV� PLHPEURV� GH� ODV� GLVWLQWDV�
FRPXQLGDGHV� FLHQWtÀFDV� \� XQLYHUVLWDULDV� D� QLYHO� ORFDO�� QDFLRQDO� R�
WUDQVQDFLRQDO�0DUtQ��������HQWLHQGH�SRU�WH[WR�DFDGpPLFR�DTXHO�TXH�VH�
SURSRQH�OD�FRPXQLFDFLyQ�GH�XQ�VDEHU�FLHQWtÀFR�GLVFLSOLQDU��SDUD�OR�FXDO�
HPSOHD� ORV� PRGRV� GLVFXUVLYRV� GH� OD� H[SRVLFLyQ�� OD� H[SOLFDFLyQ� \� OD�
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DUJXPHQWDFLyQ��

0��%DMWtQ��TXLHQ�GXUDQWH�HO�VHJXQGR�WHUFLR�GHO�VLJOR�;;�SXEOLFy�XQD�VHULH�
GH�WUDEDMRV�VREUH�WHRUtD�GH�OD�OLWHUDWXUD�TXH�HQ�OD�(XURSD�RFFLGHQWDO�QR�
IXHURQ� FRQRFLGRV� KDVWD� DxRV� GHVSXpV� GH� VX� DSDULFLyQ�� (Q� HOORV�
UHÁH[LRQD�VREUH�HO�FDUiFWHU�GLDOyJLFR�TXH�WLHQH�WRGR�GLVFXUVR��VHJ~Q�
GHÀHQGH��WRGR�HPLVRU�KD�VLGR�DQWHV�UHFHSWRU�GH�RWURV�PXFKRV�WH[WRV��
TXH�WLHQH�HQ�VX�PHPRULD�HQ�HO�PRPHQWR�GH�SURGXFLU�VX�WH[WR��GH�PRGR�
TXH�HVWH�~OWLPR�VH�EDVD�HQ�RWURV�WH[WRV�DQWHULRUHV��&RQ�HOORV��HVWDEOHFH�
XQ�GLiORJR��SRU�OR�TXH�HQ�XQ�GLVFXUVR�QR�VH�GHMD�RtU�~QLFDPHQWH�OD�YR]�
GHO�HPLVRU��VLQR�TXH�FRQYLYH�XQD�SOXUDOLGDG�GH�YRFHV�VXSHUSXHVWDV�TXH�
HQWDEODQ�XQ�GLiORJR�HQWUH�Vt��GH�WDO�IRUPD�TXH�ORV�HQXQFLDGRV�GHSHQGHQ�
XQRV�GH�RWURV��

(O� WH[WR�DFDGpPLFR�SRU�VX� IXQFLyQ�HVWD� LQVHUWDGR�HQ� OR� LQIRUPDWLYR��
SHUR� KD\� TXH� FRQVLGHUDU� TXH� HQ� FXDOTXLHU� UHSURGXFFLyQ� TXH� VH�
HQFXHQWUH�VHD�HVWH�RUDO��HVFULWD�R�DXGLRYLVXDO��GHEH�HVWDU�GHQWUR�GHO�
PDUFR�GH�XQD�DFWLYLGDG�FLHQWtÀFD�\�XQLYHUVLWDULD���3DGUyQ��-�������

$O�UHVSHFWR��&DUOLQR��������SODQWHD�TXH�OD�HVFULWXUD�DFDGpPLFD�HQ�ORV�
GLIHUHQWHV�QLYHOHV�HGXFDWLYRV�LPSOLFD�DSUHQGHU�D�SURGXFLU�WH[WRV��FX\R�
OHQJXDMH� HV� HO� GHO� GLVFXUVR� DFDGpPLFR� SURSLRV� GH� ODV� GLIHUHQWHV�
DVLJQDWXUDV��'H�OD�PLVPD�IRUPD��&DVVDQ\��������FDUDFWHUL]D�ORV�WH[WRV�
DFDGpPLFRV�FRPR�UHIHUHQFLDOHV�\�UHSUHVHQWDWLYRV��\�PHQFLRQD�TXH�VX�
ÀQDOLGDG�HV�OD�GH�VHU�VRSRUWHV�\�WUDQVPLVRUHV�GH�FRQRFLPLHQWRV��7DSLD��
%XUGLOHV�\�$UDQFLELD��������GHÀQHQ�HVWH�WLSR�GH�WH[WRV�FRPR�GLVFXUVRV�
HODERUDGRV��TXH�FRQWLHQHQ�OHQJXDMH�IRUPDO�\�REMHWLYR�\�Op[LFR�SUHFLVRV��
DGHPiV��UHÀHUHQ�TXH�HVWRV�WH[WRV�JHQHUDOPHQWH�VRQ�GH�WLSR�GHVFULSWLYR�
\�DUJXPHQWDWLYR��FRQ�XQ�HOHYDGR�JUDGR�GH�DEVWUDFFLyQ�\�JHQHUDOL]DFLyQ�
VHPiQWLFD�� \� TXH� OD� LQIRUPDFLyQ� HQ� HOORV� VH� SUHVHQWD� GH� PRGR�
RUGHQDGR��MHUiUTXLFR�\�TXH�UHFXUUHQ�DO�LQWHU�WH[WR�
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&RQFOXVLRQHV

��� /D�FLWD�WH[WXDO�\�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�GHVFULSWLYR�WLHQHQ�
XQD� UHODFLyQ� VLJQLÀFDWLYD� HQ� ORV� HVWXGLDQWHV� GH� SUHJUDGR� GH� OD�
(VFXHOD�3URIHVLRQDO�GH�'HUHFKR�GH�OD�8QLYHUVLGDG�1DFLRQDO�GH�6DQ�
&ULVWyEDO� GH� +XDPDQJD�� HVWR� VH� PXHVWUD� HQ� HO� ORJUR� GH� ORV�
GLIHUHQWHV� JUDGRV� GH� SURGXFFLyQ� GH� WH[WR� HVFULWR� HQ� VX� QLYHO�
GHVFULSWLYR�

��� /D� HVWUDWHJLD� GH� OD� PHQFLyQ� \� OD� SURGXFFLyQ� HVFULWD� GH� WH[WR�
H[SRVLWLYR� WLHQH� XQD� UHODFLyQ� VLJQLÀFDWLYD� HQ� ORV� HVWXGLDQWHV� GH�
SUHJUDGR�GH�OD�(VFXHOD�GH�'HUHFKR�GH�OD�816&+��HVWR�VH�HYLGHQFLD�
HQ�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�H[SRVLWLYR�

��� /D� HVWUDWHJLD� GH� OD� DOXVLyQ� \� OD� SURGXFFLyQ� HVFULWD� GH� WH[WR�
DUJXPHQWDWLYR�WLHQHQ�XQD�UHODFLyQ�VLJQLÀFDWLYD�HQ�ORV�HVWXGLDQWHV�GH�
SUHJUDGR�GH�OD�(VFXHOD�GH�'HUHFKR�GH�OD�816&+��HVWR�VH�HYLGHQFLD�
HQ�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DUJXPHQWDWLYR�

��� /D�HVWUDWHJLD�GH�OD�LQWHUWH[WXDOLGDG�\�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�
DFDGpPLFR�WLHQHQ�XQD�UHODFLyQ�VLJQLÀFDWLYD�HQ� ORV�HVWXGLDQWHV�GH�
SUHJUDGR�GH�OD�(VFXHOD�GH�'HUHFKR�GH�OD�816&+��HVWR�VH�HYLGHQFLD�
HQ�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�

5HFRPHQGDFLRQHV
$O�9LFHUUHFWRUDGR�DFDGpPLFR�GH�OD�816&+�SDUD�TXH�LPSXOVH��D�WUDYpV�
GH�ODV�XQLGDGHV�DFDGpPLFDV��OD�LPSOHPHQWDFLyQ��DSOLFDFLyQ�\�HYDOXDFLyQ�
GH� HVWUDWHJLDV� LQWHUWH[WXDOHV� HQ� HO� ORJUR� GH� ODV� FRPSHWHQFLDV� GH�
SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�

$�OD�)DFXOWDG�GH�&LHQFLDV�GH�OD�(GXFDFLyQ�GH�OD�816&+�TXH�LQLFLH�FRQ�OD�
LPSOHPHQWDFLyQ� GH� HVWUDWHJLDV� RULHQWDGDV� DO� GHVDUUROOR� GH� ODV�
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FDSDFLGDGHV�LQWHUWH[WXDOHV�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR��
SULQFLSDOPHQWH��HQ�ODV�HVFXHODV�SURIHVLRQDOHV�GH�OD�8QLYHUVLGDG�

$� OD� 8QLGDG� $FDGpPLFD�� 'HSDUWDPHQWR� $FDGpPLFR� GH� /HQJXDV� \�
/LWHUDWXUD�SDUD�TXH� LPSOHPHQWH�\�HMHFXWH� ORV� IXQGDPHQWRV� WHyULFR�
GRFWULQDULRV� \� HVWUDWHJLDV� SHUWLQHQWHV� SDUD� HO� GHVDUUROOR� GH� ODV�
FDSDFLGDGHV�GH�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�

$�OD�'LUHFFLyQ�5HJLRQDO�GH�(GXFDFLyQ�GH�$\DFXFKR�\�ODV�8*(/V�SDUD�
TXH� LPSOHPHQWHQ� OD� DSOLFDFLyQ� GH� HVWUDWHJLDV� LQIHUHQFLDOHV� SDUD� OD�
PHMRUD�HQ�OD�SURGXFFLyQ�HVFULWD�GH�WH[WR�DFDGpPLFR�

5HIHUHQFLDV

%HUQiUGH]��(����������7HRUtD�\�HSLVWHPRORJtD�GHO�WH[WR��0DGULG��&iWHGUD�

%UXQHU��-���������(O�SURFHVR�PHQWDO�HQ�HO�DSUHQGL]DMH��(VSDxD��1DUFHR�

&DUOLQR��3����������/D�HVFULWXUD�HQ�HO�QLYHO�VXSHULRU��(Q�(VFULELU��OHHU�\�
DSUHQGHU�HQ�OD��XQLYHUVLGDG��8QD�LQWURGXFFLyQ�D�OD�DOIDEHWL]DFLyQ�
DFDGpPLFD��%XHQRV�$LUHV��)RQGR�GH�&XOWXUD�(FRQyPLFD�

&DVVDQ\��'����������&RQVWUXLU�OD�HVFULWXUD��%DUFHORQD��3DLGyV�

&DVWHOOy��0����������$SUHQGHU�D�HVFULELU�WH[WRV�DFDGpPLFRV��¢FRSLVWDV��
HVFULEDV��FRPSLODGRUHV�R�HVFULWRUHV"�(GLFLRQHV�0RUDWD�

'H� %HDXJUDQGH�� 5�� $�� \� 'UHVVOHU�� :�� 8�� �������� ,QWURGXFFLyQ� D� OD�
OLQJ�tVWLFD�GHO�WH[WR��%DUFHORQD��$ULHO�

'XERLV��0�� �������(O�SURFHVR�GH� OD� OHFWXUD��HQVHxDU�D�FRPSUHQGHU�������
%XHQRV�$LUHV��$LTXH�
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*HQHWH��*����������3DOLPSVHVUHV��3DUtV��6HXLO�

*RRGPDQ��.HQQHWK��������(O�SURFHVR�GH� OHFWXUD��FRQVLGHUDFLRQHV�D�
WUDYpV�GH�ODV�OHQJXDV�\�GHO�GHVDUUROOR�(Q��1XHYDV�SHUVSHFWLYDV�
VREUH� ORV� SURFHVRV� GH� OHFWXUD� \� HVFULWXUD�� 0p[LFR�� 6LJOR�
9HLQWLXQR��

+DOOLGD\��0��\�+DVDQ��5����������&RKHVLyQ�LQ�(QJOLVK��/RQGUHV��/RQJPDQ�

0DUtQ��0����������/LQJ�tVWLFD�\�HQVHxDQ]D�GH�OD�OHQJXD��%XHQRV�$LUHV��
$LTXH�

3DGURQ��-���������(VWLORV�GH�SHQVDPLHQWR��HQIRTXHV�HSLVWHPROyJLFRV��

5H\HV��*����������/RV�SURFHGLPLHQWRV�GH�FLWD��HVWLOR�GLUHFWR�H�LQGLUHFWR��
0DGULG��$UFR�/LEURV�

7DSLD�� %XUGLOHV� \� $UDQFLELD� ������� (VFULWXUD� DFDGpPLFD�� XQ� PRGHOR�
PHWRGROyJLFR�EDVDGR�HQ�WDUHDV�\�HQIRTXH�FRRSHUDWLYR��&KLOH��
8QLYHUVLGDG�&DWyOLFD�

9DQ�'LMN��7HXQ��������7H[WR�\�FRQWH[WR��0DGULG��&iWHGUD�
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