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'RQDOGR�-RVp�'XHxDV�%HUQDO
GRQDOGRJUDSKLFG#JPDLO�FRP

$GiQ�$OEHUWR�*yPH]�6DOJDGR
DDJRPH]#FRUUHR�XQLFRUGRED�HGX�FR

5D~O�(PLUR�7RVFDQR�0LUDQGD
UWRVFDQR#FRUUHR�XQLFRUGRED�HGX�FR

0DQXHO�)HUQDQGR�&DUR�3LxHUHV
PDQXHOFDUR#FRUUHR�XQLFRUGRED�HGX�FR

5(680(1
(O� SUHVHQWH� DUWtFXOR� GHWDOOD� ORV� GLVWLQWRV� WLSRV� GH�
PHWRGRORJtDV� \� PRGHORV� GH� VRIWZDUH� HGXFDWLYR�
XWLOL]DGRV� HQ� ODV� RUJDQL]DFLRQHV� H� LQVWLWXFLRQHV�
HGXFDWLYDV� D� QLYHO� PXQGLDO�� UHDOL]DQGR� XQ� DQiOLVLV�
FRPSDUDWLYR�GHWDOODGR�HQ�GRQGH�VH�GHVFULEH�SDVR�D�SDVR�
FXDO�HV�OD�QHFHVLGDG�HGXFDWLYD��ODV�IDVHV�XWLOL]DGDV�SDUD�
VX�HODERUDFLyQ��ODV�FDUDFWHUtVWLFDV�GHO�VLVWHPD�\�HO�GLVHxR�
HGXFDWLYR�SDUD�OD�FUHDFLyQ�GH�VRIWZDUH�HGXFDWLYR��SDUD�
IRUWDOHFHU�ORV�SURFHVRV�GH�HQVHxDQ]D�DSUHQGL]DMH�HQ�ORV�
XVXDULRV��HVWXGLDQWHV��

.H\� ZRUGV� (GXFDWLRQDO� 6RIWZDUH�� 0HWKRGRORJ\��
0RQLWRULQJ�� 3HGDJRJ\�� 'RFXPHQWDWLRQ�� HGXFDWLRQ��
FRPSXWLQJ��H�OHDUQLQJ�

$%675$&7
7KLV�DUWLFOH�GHWDLOV�WKH�GLIIHUHQW�W\SHV�RI�PHWKRGRORJLHV�
DQG�PRGHOV�RI�HGXFDWLRQDO�VRIWZDUH�XVHG�LQ�HGXFDWLRQDO�
RUJDQL]DWLRQV�DQG�LQVWLWXWLRQV�ZRUOGZLGH��SHUIRUPLQJ�D�
GHWDLOHG�DQDO\VLV�WKDW�GHVFULEHV�VWHS�E\�VWHS�ZKDW�LV�WKH�
HGXFDWLRQDO�QHHG��WKH�SKDVHV�XVHG�IRU�LWV�SUHSDUDWLRQ��WKH�
FKDUDFWHULVWLFV�RI�WKH�V\VWHP�DQG�WKH�HGXFDWLRQDO�GHVLJQ�
IRU� WKH� FUHDWLRQ�RI� HGXFDWLRQDO� VRIWZDUH�� WR� VWUHQJWKHQ�
WKH�WHDFKLQJ�OHDUQLQJ�SURFHVVHV�LQ�WKH�XVHUV��VWXGHQWV��

,� ,1752'8&&,Ï1

(Q� OD� DFWXDOLGDG�� D� QLYHO� PXQGLDO� H[LVWHQ� GLYHUVDV�
PHWRGRORJtDV� \� PRGHORV� GH� VRIWZDUH� HGXFDWLYR� FX\R�
REMHWLYR� HV� DSR\DU� ORV� SURFHVRV� GH� HQVHxDQ]D�
DSUHQGL]DMH� HQ� ORV� HVWXGLDQWHV�� (VWDV� PHWRGRORJtDV�
LQWHQWDQ� YHU� OD�PDQHUD� GH� FyPR� SRGHU� DSURYHFKDU� ODV�
KDELOLGDGHV� \� WpFQLFDV� GH� ORV� HVWXGLDQWHV� \� GH� FyPR�
SRGHU�PHMRUDU�HO�SURFHVR�GH�HQVHxDQ]D� WUDGLFLRQDO��(V�
SRU�HVWR��TXH�GLYHUVRV�DXWRUHV�SODQWHDQ�VROXFLRQHV�TXH�
KDQ�VLGR�LQYHVWLJDGDV�\�DQDOL]DGDV�PX\�D�IRQGR�VREUH�
ODV� QHFHVLGDGHV� TXH� VH� SUHVHQWDQ� HQ� ODV� LQVWLWXFLRQHV��
SDUD�DVt�SRGHU�GDU�XQD�VROXFLyQ�D�HVWDV�IDOHQFLDV�TXH�VH�
SUHVHQWDQ�� 3RU� RWUR� ODGR�� VH� GLVHxDURQ� SURWRWLSRV��
SUR\HFWRV�GLGiFWLFRV�\�O~GLFRV�SUHYLDPHQWH�HVWXGLDGRV�\�

DQDOL]DGRV� SDUD� SRGHU� VHU� LPSOHPHQWDGRV� HQ� ODV�
LQVWLWXFLRQHV�FRPR�KHUUDPLHQWD�GH�DSR\R�
$Vt�SXHV��HO�HVWXGLR�GH�HVWDV�PHWRGRORJtDV�GHPXHVWUDQ�
ODV�HVWUDWHJLDV�\�GLQiPLFDV�SDUD�OD�UHDOL]DFLyQ�GH�HVWDV��
HV� SRU� HVWR� TXH� QHFHVLWD� FRQRFHU� ORV� DVSHFWRV� TXH� ORV�
FDUDFWHUL]DQ�SDUD�OD�FUHDFLyQ�GH�XQ�VLVWHPD�GH�VRIWZDUH��
WDPELpQ�VH�GHEH�FRQRFHU�FXiOHV� VRQ� ODV�HWDSDV�R�IDVHV�
TXH�XWLOL]DQ�SDUD�OD�UHDOL]DFLyQ�GHO�SURWRWLSR�R�VLVWHPD�
EDViQGRVH� HQ� ODV� QHFHVLGDGHV� GH� ORV� HVWXGLDQWHV� R�
XVXDULRV�� GHVGH� HVWD� SHUVSHFWLYD� HO� HVWXGLR� GH� HVWDV�
PHWRGRORJtDV�QRV�SHUPLWH�LQGDJDU�VREUH�ORV�SUREOHPDV�
TXH� VH� HQFXHQWUDQ� LQPHUVRV� HQ� ODV� FRPXQLGDGHV�
HVWXGLDQWHV�\�RUJDQL]DFLRQDOHV�
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$�FRQWLQXDFLyQ��VH�UHDOL]DUi�XQ�DQiOLVLV�GH�ODV�GLVWLQWDV�
PHWRGRORJtDV� \� PRGHORV� GH� VRIWZDUH� XWLOL]DGDV� HQ� HO�
FDPSR�GH� OD� HGXFDFLyQ�TXH� VH�KDQ�GHVDUUROODGR�GHVGH�
������KDVWD�HO�DxR������
���02'(6(&�� HV�XQ�0RGHOR�GH�'LVHxR�GH�6RIWZDUH�
(GXFDWLYR�%DVDGR�HQ�&RPSHWHQFLDV��HO�FXDO�QRV�PXHVWUD�
XQD� YLVLyQ� GH� FyPR� GHVDUUROODU� QXHYDV� DSOLFDFLRQHV�
PHGLDQWH�OD�FRPELQDFLyQ�GH�FRPSRQHQWHV�SHGDJyJLFRV��
GLGiFWLFRV��PXOWLPHGLDOHV�\�GH� LQJHQLHUtD�GH�VRIWZDUH��
(O�PRGHOR�HVWi�FRPSXHVWR�SRU�FLQFR�IDVHV�TXH�GHWDOODQ�
SDVR�D�SDVR�ORV�DVSHFWRV�TXH�VH�GHEHQ�WHQHU�HQ�FXHQWD�
SDUD� OD�FUHDFLyQ�GH�VRIWZDUH�HGXFDWLYR��/D�IDVH� LQLFLDO�
FRQVWLWX\H�OD�GHVFULSFLyQ�GHO�GLVHxR�HGXFDWLYR��HQ�OD�FXDO�
VH� DQDOL]D� OD� QHFHVLGDG� HGXFDWLYD�� VH� SODQWHDQ� ORV�
REMHWLYRV�GH�DSUHQGL]DMH�\�VH�UHSUHVHQWDQ�ORV�REMHWLYRV�
TXH�VH�SURFXUDQ�GHVDUUROODU�FRQ�OD�FUHDFLyQ�OD�DSOLFDFLyQ��
SRU� RWUR� ODGR�� HO� GLVHxR� FRPSXWDFLRQDO� \� HO� GLVHxR�
PXOWLPHGLDO��HVWiQ HQFDUJDGDV�GHO�DQiOLVLV�\�GLVHxR�GHO�
VRIWZDUH��(Q�OD�IDVH�GH�SURGXFFLyQ�VH�HQOD]DQ�WRGDV�ODV�
PXHVWUDV� UHFROHFWDGRV�� \� SRU� ~OWLPR� OD� IDVH� GH�
DSOLFDFLyQ��GRQGH�VH�KDFHQ� ODV�SUXHEDV�GH�FDPSR�SDUD�
HYDOXDU� HO� IXQFLRQDPLHQWR� GH� OD� DSOLFDFLyQ� HQ� OD�
SREODFLyQ�TXH KD�VLGR�DSOLFDGD �&DUR�	�7RVFDQR���������
��� (Q� OD� PHWRGRORJtD� GH� 'HVDUUROOR� 'H� 6RIWZDUH�
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(GXFDWLYR��XQD�SURSXHVWD�PHWRGROyJLFD�VH�SURSRQH�
XQD� PHWRGRORJtD� SDUD� HO� GLVHxR� GH� VRIWZDUH� HQ� OD�
HGXFDFLyQ��OD�FXDO�UH~QH�WDQWR�ORV�HOHPHQWRV�HGXFDWLYRV�
FRPR�ORV�GH�DQiOLVLV�\�GLVHxR�GH�VLVWHPDV��LQWHJUDQGR�ODV�
HWDSDV� GH� UHDOL]DFLyQ� GH� VRIWZDUH� FRQ� ODV� WHRUtDV� GH�
DSUHQGL]DMH�� HVWH� WLSR� GH� PHWRGRORJtD� GH� VRIWZDUH�
HGXFDWLYR�VH�KD�SXHVWR�HQ�SUiFWLFD�HQ�GLYHUVDV�iUHDV�GH�
OD� HGXFDFLyQ�� ODV� FXDOHV� VH� KD� DOFDQ]DGR� XQD� JUDQ�
DFHSWDFLyQ�SRU�SDUWH�GH�ORV�XVXDULRV��TXLHQHV�VROLFLWDQ�HO�
PDWHULDO� SDUD� SRQHUOR� HQ� SUiFWLFD� HQ� VXV� DXODV�� D� XQ�
������OH�SDUHFLy�IiFLO�OD�XWLOL]DFLyQ�GHO�PLVPR��HO�����
VH�VLQWLy�FyPRGR�FRQ�OD�XWLOL]DFLyQ�GHO�VRIWZDUH��7RGR�
PDWHULDO� HGXFDWLYR� HV� QHFHVDULR� VRPHWHUOR� D� XQD�
YDOLGDFLyQ� SDUD� YHULILFDU� VX� IXQFLRQDPLHQWR� \�
DFHSWDFLyQ� HQ� ORV� XVXDULRV�� SDUD� DVt� SRGHU� ORJUDU� XQ�
PDWHULDO� GH� ySWLPD� FDOLGDG��4XLQWHUR� +��� 3RUWLOOR� /���
/XTXH�)����������
��� 3URJUDPDFLyQ�([WUHPD�;3�� (V� XQ� HQIRTXH� GH� OD�
LQJHQLHUtD�GH�VRIWZDUH�IRUPXODGR�SRU�.HQW�%HFN��(V�XQD�
GH� ODV� OODPDGDV�0HWRGRORJtDV� iJLOHV� GH� GHVDUUROOR� GH�
VRIWZDUH� PiV� H[LWRVDV� GH� ORV� WLHPSRV� UHFLHQWHV�� QDFH�
FRPR�QXHYD�GLVFLSOLQD�GH�GHVDUUROOR�GH�VRIWZDUH��(VWi�
FRPSXHVWD� SRU� XQ� FLFOR� GH� YLGD� TXH� FRPSUHQGH� VHLV�
IDVHV� SDUD� VX� GHVDUUROOR�� OD� IDVH� LQLFLDO� HV� OD� GH�
H[SORUDFLyQ��GRQGH�ORV�FOLHQWHV�SODQHDQ�D�JUDQGHV�UDVJRV�
ODV� KLVWRULDV� GH� XVXDULRV� TXH� VRQ� GH� LQWHUpV� SDUD� OD�
SULPHUD�HQWUHJD�GHO�SURGXFWR��DO�PLVPR�WLHPSR�HO�HTXLSR�
GH� GHVDUUROOR� VH� IDPLOLDUL]D� FRQ� ODV� KHUUDPLHQWDV��
WHFQRORJtDV�\�SUiFWLFDV�TXH�VH�XWLOL]DUiQ�HQ�HO�SUR\HFWR��
OD�VHJXQGD�IDVH�VH�HQFDUJD�GH�SODQLILFDU�OD�HQWUHJD�GHO�
SURGXFWR�� DTXt� HV� GRQGH� VH� FRORFDQ� GH� DFXHUGR� ORV�
SURJUDPDGRUHV�\�GHVDUUROODGRUHV�GHO�VRIWZDUH�VREUH�TXp�
DFWLYLGDGHV�� FRQWHQLGRV� \� FRPSHWHQFLDV� VH� YDQ� D�
LPSOHPHQWDU� HQ� HO� SURGXFWR�� SRU� RWUR� ODGR�� OD� IDVH� GH�
LWHUDFLyQ�GHWDOOD�OD�SRVLEOH�HQWUHJD�GHO�VLVWHPD��(O�SODQ�
GH�HQWUHJD�HVWi�FRPSXHVWR�SRU�LWHUDFLRQHV�GH�QR�PiV�GH�
WUHV� VHPDQDV�� 6HJXLGDPHQWH� OD� IDVH� GH� SURGXFFLyQ�
UHTXLHUH� GH� SUXHEDV� DGLFLRQDOHV \� UHYLVLRQHV� GH�
UHQGLPLHQWR� DQWHV� GH� TXH� HO� VLVWHPD� VHD� WUDVODGDGR� DO�
HQWRUQR� GHO� FOLHQWH�� (Q� OD� IDVH� GH� PDQWHQLPLHQWR� HO�
SUR\HFWR� ;3� GHEH� PDQWHQHU� HO� VLVWHPD� HQ�
IXQFLRQDPLHQWR�DO�PLVPR�WLHPSR�TXH�GHVDUUROOD�QXHYDV�
LWHUDFLRQHV��3DUD� UHDOL]DU�HVWR� VH� UHTXLHUH�GH� WDUHDV�GH�
VRSRUWH� SDUD� HO� FOLHQWH�� 3DUD� FXOPLQDU� FRQ� OD� IDVH� GH�
PXHUWH�GHO�SUR\HFWR��(V�FXDQGR�HO�FOLHQWH�QR�WLHQH�PiV�
KLVWRULDV�SDUD�VHU�LQFOXLGDV�HQ�HO�VLVWHPD��/D�PXHUWH�GHO�
SUR\HFWR�WDPELpQ�RFXUUH�FXDQGR�HO�VLVWHPD�QR�JHQHUD�ORV�
EHQHILFLRV� HVSHUDGRV� SRU� HO� FOLHQWH� R� FXDQGR� QR� KD\�
SUHVXSXHVWR�SDUD�PDQWHQHUOR�
���'\QDPLF�6\VWHPV�'HYHORSPHQW�0HWKRG��'6'0�
(O�0pWRGR�GH�'HVDUUROOR�GH�6LVWHPDV�GLQiPLFR��'6'0��
HV� XQD� PHWRGRORJtD� GH� GHVDUUROOR� GH� VRIWZDUH�

RULJLQDOPHQWH�EDVDGR�HQ�OD�PHWRGRORJtD�GH�'HVDUUROOR�
GH� $SOLFDFLyQ� 5iSLGD�� (VWH� WLSR� GH� PHWRGRORJtD�
SUHVHQWD�XQD�VHULH�GH�IDVHV�TXH�YDQ�HQ�VHFXHQFLD�XQDV�D�
RWUDV�� OD� SULPHUD� IDVH� HV� OD� GH� SUH�SUR\HFWR� GRQGH� VH�
LGHQWLILFDQ� ORV� SUR\HFWRV� HOHJLGRV� \� VH� GHILQHQ� ORV�
SUHVXSXHVWRV��OD�VHJXQGD�IDVH�HV�OD�GHO�FLFOR�GH�YLGD�TXH�
D�VX�YH]�HVWi�GLYLGLGD�HQ�VXEHWDSDV��ODV�FXDOHV�VH�JHQHUD�
HO�DQiOLVLV��XQD�YH]�FRQFOXLGR�HO�DQiOLVLV�VH�GHVDUUROOD�HO�
VLVWHPD�\D� VHD� GH� IRUPD� LWHUDWLYD� R� LQFUHPHQWDO�� HVWDV�
VXEIDVHV�HVWiQ�FRPSXHVWDV�SRU�XQD�VHULH�GH�DFWLYLGDGHV��
SRU�XOWLPR�HQFRQWUDPRV�OD�IDVH�GH�SRVW�SUR\HFWR�TXH�HV�
OD�TXH�VH�DVHJXUD�GH�OD�HILFLHQFLD�\�HILFDFLD�GHO�SUR\HFWR�
HVWR�VH�OOHYD�DFDER�GHO�PDQWHQLPLHQWR��PHMRUDV�\�DMXVWH�
GHO�VLVWHPD�'6'0�(O�FLFOR�GH�YLGD�QR�VXHOH�WHUPLQDUVH�
GH� XQD� YH]�� VLQR� TXH� VH� YXHOYH� D� SDVDU� SRU� IDVHV�
DQWHULRUHV�SDUD�XQ�PD\RU�UHQGLPLHQWR�
���/D�WpFQLFD�GH�$GDSWLYH�VRIWZDUH�'HYHORSPHQW�IXH�
GHVDUUROODGD�SRU�-LP�+LJKVPLWK�\�6DP�%D\HU� (VWD�
PHWRGRORJtD� VH� DGDSWD� DO� FDPELR� HQ� OXJDU� GH� OXFKDU�
FRQWUD� pO�� 6H� EDVD� HQ� OD� DGDSWDFLyQ� FRQWLQXD� D�
FLUFXQVWDQFLDV� FDPELDQWHV�� HV� XQ� PRGHOR� GH�
LPSOHPHQWDFLyQ� GH� SDWURQHV� iJLOHV� SDUD� GHVDUUROOR� GH�
VRIWZDUH�� $O� LJXDO� TXH� RWUDV� PHWRGRORJtDV� iJLOHV�� VX�
IXQFLRQDPLHQWR� HV� FtFOLFR� \� UHFRQRFH� TXH� HQ� FDGD�
LWHUDFLyQ� VH� SURGXFLUiQ� FDPELRV� H� LQFOXVR� HUURUHV�� (Q�
HOOD� QR� KD\� XQ� FLFOR� GH� SODQLILFDFLyQ�GLVHxR�
FRQVWUXFFLyQ� GHO� VRIWZDUH�� VLQR� XQ� FLFOR� HVSHFXODU�
FRODERUDU�DSUHQGHU��8WLOL]DQGR�HVWH�WLSR�GH�PHWRGRORJtD�
VH�SXHGHQ�DOFDQ]DU�H[FHOHQWHV�UHVXOWDGRV��SHUR�GHELGR�D�
ODV�FDUDFWHUtVWLFDV�TXH�PDQHMD�HV�PiV�IDFWLEOH�XVDUOD�SDUD�
SUR\HFWRV�SHTXHxRV�\�PHGLDQRV��SDUD�DGTXLULU�SUDFWLFD�
\�H[SHULHQFLD�SDUD�DVt�SRGHU� OOHJDU�DOFDQ]DU�SURGXFWRV�
GH�DOWD�FDOLGDG�
��� 0HWRGRORJtD� 'LQiPLFD� SDUD� HO� 'HVDUUROOR� GH�
6RIWZDUH� (GXFDWLYR� (Q� HVWH� QXHYR� SDUDGLJPD�
HGXFDWLYR��HO�GHVDUUROOR�GH�PDWHULDOHV�FRPSXWDUL]DGRV�
HV�FRPSOHMR��GHEHQ�HIHFWXDUVH�GHFLVLRQHV�HQ�WRUQR�D�ORV�
FRQWHQLGRV� �VHOHFFLyQ�� RUJDQL]DFLyQ�� DGDSWDFLyQ� D� ORV�
XVXDULRV��� D� ODV� HVWUDWHJLDV� GH� HQVHxDQ]D� GH� GLFKRV�
FRQWHQLGRV�\�D�OD�IRUPD�GH�SUHVHQWDFLyQ�PiV�DGHFXDGDV�
FRQ�HO�REMHWR�GH�IDFLOLWDU�HO�SURFHVR�GH�DSUHQGL]DMH�GHO�
XVXDULR�� 3DUD� HVWD� PHWRGRORJtD� QR� VH� UHTXLHUH�
FXOPLQDFLyQ�GH�XQD�IDVH�SDUD�SDVDU�D�OD�RWUD��OR�TXH�WLHQH�
FRPR� YHQWDMD� TXH� HV� SRVLEOH� REWHQHU� UiSLGDPHQWH� XQ�
SURWRWLSR� TXH� SHUPLWD� KDFHU� YDOLGDFLRQHV� SDUFLDOHV� \�
FRUUHFFLRQHV�GH�VHU�QHFHVDULR�
��� 0RGHOR� 7+$/(6� GH� 'HVDUUROOR� GH� 6RIWZDUH�
(GXFDWLYR��(O�PRGHOR�GH�GLVHxR�\�FUHDFLyQ�GH�6RIWZDUH�
(GXFDWLYR�VHOHFFLRQDGR�HV�HO�GHQRPLQDGR�0HWRGRORJtD�
7+$/(6�� SURSXHVWR� SRU� 0DGXHxR� �������� HVWD�
PHWRGRORJtD�UHSUHVHQWD�XQ�PRGHOR�KLEULGR�QR�OLQHDO��OR�
FXDO�LQYROXFUD�TXH�ODV�IDVHV�GH�GHVDUUROOR�VH�SUHVHQWDQ�
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SRU�PHGLR�GH�FLFORV��GDGD�OD�GLILFXOWDG�SDUD�VHSDUDU�ODV�
WDUHDV� D� HMHFXWDU�� KDELHQGR� UHYLVLRQHV� FRQWLQXDV� GHO�
SURFHVR� \� GHO� SURGXFWR�� HQ� FRQFRUGDQFLD� FRQ� ORV�
UHVXOWDGRV� TXH� VH� YDQ� REWHQLHQGR�� (VWD� PHWRGRORJtD�
FRPSUHQGH�VHLV�IDVHV�SDUD�VX�UHDOL]DFLyQ��ODV�FXDOHV�VRQ��
OD�SULPHUD�IDVH�HV�OD�GH�SODQHDFLyQ��HV�GRQGH�VH�SODQWHD�
XQD� LGHD� LQLFLDO� EHQHILFLRVD� SDUD� HO� SURFHVR� GH�
HQVHxDQ]D� DSUHQGL]DMH�� OD� VHJXQGD� IDVH� FRQVWD� HQ�
GLVHxDU�HO�SURGXFWR�ILQDO�\�ORV�FRPSRQHQWHV�HGXFDWLYRV�
TXH� SHUPLWHQ� ORJUDU� ORV� REMHWLYRV� HGXFDFLRQDOHV�� OD�
WHUFHUD�IDVH�HV�OD�GH�FRQVWUXFFLyQ�GHO�VRIWZDUH�PHGLDQWH�
OD�PDWHULDOL]DFLyQ�GHO�ERFHWR�FUHDGR�HQ�OD�IDVH�SUHYLD��OD�
IDVH�FXDWUR�HV� OD�SUXHED�SLORWR�TXH� HV�GRQGH�VH�EXVFD�
GDUOH�WRTXHV�ILQDOHV�DO�SURWRWLSR�D�SDUWLU�GHO�XVR�GH�YDULRV�
XVXDULRV�� XWLOL]DGR� FRPR� XQD� HYDOXDFLyQ�
SUHOLPLQDUPHQWH� DO� VRIWZDUH�� OD� TXLQWD� IDVH� HV� OD� GH�
HYDOXDFLyQ� GRQGH� VH� FRUURERUDQ� ORV� REMHWLYRV�
SURSXHVWRV�\�VL�KDQ�VLGR�DOFDQ]DGRV�SRU�HO�VRIWZDUH�\�SRU�
~OWLPR� OD� IDVH� VHLV� HQFDUJDGD� GHO� PHMRUDPLHQWR� GHO�
VRIWZDUH� \D� VHD� LQWHJUDQGR� DFWXDOL]DFLRQHV�� YHUVLRQHV�
QXHYDV�\�PyGXORV�D�GHVDUUROODU�
��� ,QJHQLHUtD� GH� 6RIWZDUH� (GXFDWLYR� FRQ�0RGHODMH�
2ULHQWDGR� SRU� 2EMHWRV�� XQ� 0HGLR� SDUD� 'HVDUUROODU�
0LFURPXQGRV ,QWHUDFWLYRV� /DV� PHWRGRORJtDV�
FRQYHQFLRQDOHV� GH� ,QJHQLHUtD� GH� 6RIWZDUH� (GXFDWLYR�
�,6(�� WLHQHQ� PHFDQLVPRV� YLJRURVRV� SDUD� KDFHU� XQ�
DQiOLVLV�GH�QHFHVLGDGHV�\�GLVHxR�HGXFDWLYR�FRPSOHWRV��
SHUR� SRFR� KDQ� HYROXFLRQDGR� FRQ� OD� WHFQRORJtD� HQ� OR�
UHODFLRQDGR� FRQ� HO� GLVHxR� FRPSXWDFLRQDO�� (VWD�
PHWRGRORJtD� FRQVWD� GH� �� IDVHV� SDUD� VX� GHVDUUROOR�� OD�
SULPHUD�IDVH�VH�HQFDUJD�GH�GHWHUPLQDU�HO�FRQWH[WR�HQ�HO�
FXDO� VH� YD� D� FUHDU� OD� DSOLFDFLyQ� \� GHULYDU� GH� DOOt� ORV�
UHTXHULPLHQWRV� TXH� GHEHUi� DWHQGHU� OD� VROXFLyQ�
LQWHUDFWLYD�� FRPR� FRPSOHPHQWR� D� RWUDV� VROXFLRQHV�
EDVDGDV�HQ�XVR�GH�RWURV�PHGLRV��SHUVRQDOHV��LPSUHVRV��
DXGLR�YLVXDOHV��H[SHULHQFLDOHV���WHQLHQGR�FODUR�HO�URO�GH�
FDGD�XQR�GH� ORV�PHGLRV�HGXFDWLYRV� VHOHFFLRQDGRV�\� OD�
YLDELOLGDG�GH�XVDUORV�� OD� VHJXQGD� IDVH�HV�HO�GLVHxR�GHO�
0LFURPXQGR�,QWHUDFWLYR�GRQGH�VH�UHDOL]D�D�WUHV�QLYHOHV�
GLIHUHQWHV��HGXFDWLYR��FRPXQLFDFLRQDO�\�FRPSXWDFLRQDO��
OD�IDVH�WUHV�HV�OD�GH�GHVDUUROOR��HQ�HVWD�IDVH�VH�LPSOHPHQWD�
OD� DSOLFDFLyQ� XVDQGR� WRGD� OD� LQIRUPDFLyQ� REWHQLGD�
DQWHULRUPHQWH��SRU�~OWLPR�OD�IDVH�FLQFR�\�VHLV�SHUPLWH�LU�
GHSXUDQGR� ORV� FRPSRQHQWHV� GHO� PRGHOR� JHQHUDGR��
KDFLHQGR� YDOLGDFLyQ� FRQ� H[SHUWRV� GH� ORV� SURWRWLSRV�
GXUDQWH� OD� HWDSD�GH�GLVHxR�\�SUXHED�XQR�D�XQR�GH� ORV�
PyGXORV� GHVDUUROODGRV�� D� PHGLGD� TXH� HVWRV� HVWiQ�
IXQFLRQDOHV�
��� 0HWRGRORJtD� 0(5,6(� (V� XQD PHWRGRORJtD� GH�
$QiOLVLV�� GH� FRQFHSFLyQ� \� GH� JHVWLyQ� FRPSOHWDPHQWH�
LQWHJUDGD� DO� SUR\HFWR�� FRQWHPSODQGR� FRQ� HOOR� HO�
GHVDUUROOR� GH� ORV� VLVWHPDV� GH� LQIRUPDFLyQ�� QDFH� FRPR�

SUR\HFWR� SDUD� FXEULU� ODV� QHFHVLGDGHV� WDQWR� GH� OD�
DGPLQLVWUDFLyQ�FRPR�WDPELpQ�WRGR�OR�TXH LQYROXFUD�ODV�
HPSUHVDV� GHVGH� ORV� DxRV� ���� GHELGR� D� ORV� FDPELRV�
VXFHVLYRV� GHO� PHGLR� DPELHQWH� LQIRUPiWLFR�� HVWD�
PHWRGRORJtD�SUHVHQWD�FXDWUR�IDVHV�SDUD�VX�HODERUDFLyQ��
OD�SULPHUD�IDVH�HV�OD�KDFHU�XQ�HVWXGLR�SUHOLPLQDU�OD�FXDO�
FRPSUHQGH�OD�SODQLILFDFLyQ�GHO�VLVWHPD�D�GHVDUUROODU��OD�
VHJXQGD� IDVH� HVWi� HQFDUJDGD� GH� UHDOL]DU� XQ� HVWXGLR�
GHWDOODGR� SDUWLHQGR� GH� OD� QHFHVLGDG� GH� ORV� FOLHQWHV� R�
XVXDULRV�\�SDUD� HYDOXDU�TXH� FRQFHSWRV� WLHQH� HO� FOLHQWH�
VREUH�HO�VLVWHPD��OD�IDVH�WUHV�HV�OD�GH�LPSOHPHQWDU��SRU�OD�
FXDO�VX�REMHWLYR�HV�SURGXFLU�XQD�VROXFLyQ�HILFLHQWH�SDUD�
SRQHU�HQ�PDUFKD�HO�SURGXFWR��OD�IDVH�FXDWUR�HV�OD�SXHVWD�
HQ�PDUFKD�HV�OD�TXH�VH�HQFDUJD�GH�LQVWDODU�HO�VLVWHPD�GH�
VRIWZDUH� GHVDUUROODGR� HQWRUQR� DO� FOLHQWH� \� WDPELpQ� VH�
QHFHVLWD�UHDOL]DU�SUXHEDV�GH�DGDSWDFLyQ�QHFHVDULDV�
���� )($785(�'5,9(1� '(9(/230(17� �)''��
�'HVDUUROOR�EDVDGR�HQ�IXQFLRQHV� HV�HO�Q~PHUR�XQR�D�
QLYHO�GH�ODV�PHWRGRORJtDV�iJLOHV�GH�GHVDUUROOR�\�IRUPD�
SDUWH� GH� $OLDQ]D� ÈJLO� IXH� GLVHxDGR� SDUD� WUDEDMDU� FRQ�
RWUDV�DFWLYLGDGHV�GH�GHVDUUROOR�GH�VRIWZDUH�\�QR�UHTXLHUH�
OD�XWLOL]DFLyQ�GH�QLQJ~Q�PRGHOR�GH�SURFHVR�HVSHFtILFR���
(VWD�PHWRGRORJtD�SODQWHD�FLQFR�IDVHV�VHFXHQFLDOHV�SDUD�
VX�UHDOL]DFLyQ��ODV�FXDOHV�HO�GLVHxR�\�OD�FRQVWUXFFLyQ�GHO�
VLVWHPD�VH�OOHYDQ�D�FDER��/D�SULPHUD�IDVH�HV�GHVDUUROODU�
XQ� PRGHOR� JOREDO� GRQGH� VH� FXHQWH� FRQ� XQD� LGHD� GHO�
FRQWH[WR� \� ORV� UHTXHULPLHQWRV� GHO� VLVWHPD�� OD� VHJXQGD�
IDVH�VH�HQIDWL]D�HQ�OD�FRQVWUXFFLyQ�GH�ODV�FDUDFWHUtVWLFDV�
\� UHTXHULPLHQWRV�GHO� VLVWHPD�SDUD�TXH� VH�REWHQJD�XQD�
EXHQD� IXQFLRQDOLGDG� GHO� VLVWHPD�� OD� WHUFHUD� IDVH� VH�
HQFDUJD� GH� SODQLILFDU� XQRV� OLVWDGRV� GH� DOWR� QLYHO�� ODV�
FXDOHV�VHUiQ�OD�SULRULGDG�\�GH�HVWD�GHSHQGHUi�HO�VLVWHPD��
\� SRU� ~OWLPR� OD� IDVH� FXDWUR� \� FLQFR� VH� HQFDUJDQ� GH�
GLVHxDU� \� FRQVWUXLU� HO� VLVWHPD� \� TXH� ORJUH� XQD�
IXQFLRQDOLGDG� HVSHUDGD� LQVSHFFLRQDQGR� GH� IRUPD�
GHWDOODGD�HO�SURGXFWR�\�UHDOL]DU�SUXHED�FRQ�ORV�XVXDULRV�
SDUD�GHWHUPLQDU�IXQFLRQDOLGDG�GHO�VLVWHPD�
���� 0RGHOR� VLVWpPLFR� GH� FDOLGDG� �026&$� GHO�
VRIWZDUH� HVWH� PRGHOR� VH� EDVD� SULQFLSDOPHQWH� HQ� HO�
GRPLQLR� GH� WHRUtDV� SDUD� HO� GLVHxR� GH� DPELHQWHV�
HGXFDWLYRV� FRPSXWDUL]DGRV�� � WDPELpQ� VH� HQIRFD� HQ�
DQDOL]DU� TXp� SUREOHPDV� R� VLWXDFLRQHV� SUREOHPiWLFDV�
H[LVWHQ��VXV�FDXVDV�\�SRVLEOHV�VROXFLRQHV��SDUD�HQWRQFHV�
Vt� GHWHUPLQDU� FXiOHV� GH� pVWDV� ~OWLPDV� VRQ� DSOLFDEOHV�\�
SXHGHQ�JHQHUDU�ORV�PHMRUHV�UHVXOWDGRV���6X�SULPHUD�IDVH�
FRQWHPSOD OD�FDOLGDG�GHO�SURGXFWR�GH�VRIWZDUH�HQIRFDGR�
KDFLD�XQ�PRGHOR�VLVWpPLFR��OD�VHJXQGD�IDVH�VH�HQFDUJD�
GH�GHWDOODU�ORV�SURFHVRV�GH�FRPR�VH�KD�GHVDUUROODGR�HO�
SURGXFWR�\�GH�FyPR�SRQHUOR�D�SUXHED�\�OD�WHUFHUD�IDVH�
EXVFD�JHQHUDU�XQD�LQWHJUDFLyQ�GH�ODV�PHGLFLRQHV GH�ORV�
VXE�PRGHORV�GH�OD�FDOLGDG�GHO�SURGXFWR�\�DOFDQ]DU�XQD�
FDOLGDG�HQ�HO�SURFHVR��(VWH� WLSR�GH�PHWRGRORJtD�SXHGH�
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VHU� DSOLFDGD� HQ� ODV� iUHDV� GH� WHOHFRPXQLFDFLRQHV��
GHVDUUROOR�ZHE��ILQDQ]DV��WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�
\�HQ�HO�iUHD�GH�VRIWZDUH�DGPLQLVWUDWLYR�
����0HWRGRORJtD�GHO� VRIWZDUH�HGXFDWLYR�SRU�ÈOYDUR�
*DOYLV� HVWD�PHWRGRORJtD�LQYHVWLJD�HO�GRPLQLR�GH�WHRUtDV�
SDUD�HO�GLVHxR�GH�DPELHQWHV�HGXFDWLYRV�FRPSXWDUL]DGRV��
WDPELpQ� VH� HQIRFD� HQ� DQDOL]DU� TXp� SUREOHPDV� R�
VLWXDFLRQHV�SUREOHPiWLFDV�H[LVWHQ��VXV�FDXVDV�\�SRVLEOHV�
VROXFLRQHV��SDUD�HQWRQFHV�Vt�GHWHUPLQDU�FXiOHV�GH�pVWDV�
~OWLPDV� VRQ� DSOLFDEOHV� \� SXHGHQ� JHQHUDU� ORV� PHMRUHV�
UHVXOWDGRV��FRQWHPSOD�XQD�VHULH�GH�IDVHV�R�HWDSDV�GH�XQ�
SURFHVR�VLVWHPiWLFR��OD�SULPHUD�IDVH�HV�OD�GH�DQiOLVLV�HVWD�
HWDSD�VH�HQFDUJD�GH�GHWHUPLQDU�HO�FRQWH[WR�HQ�HO�FXDO�VH�
YD� D� FUHDU� OD� DSOLFDFLyQ� \� DWHQGHU� XQD� VROXFLyQ�
LQWHUDFWLYD�SDUD�PHMRUDU� ORV�SURFHVRV�GH�HQVHxDQ]D�� OD�
VHJXQGD� IDVH� WLHQH� FRPR� IXQFLyQ� UHVROYHU� ORV�
LQWHUURJDQWHV� TXH� VH� UHILHUHQ� DO� DOFDQFH�� FRQWHQLGR� \�
WUDWDPLHQWR� TXH� GHEH� VHU� FDSD]� GH� DSR\DU� HO� 6LVWHPD�
(GXFDWLYR�� OD� IDVH� WUHV� HV� GRQGH� VH� LPSOHPHQWD� OD�
DSOLFDFLyQ� XVDQGR� OD� LQIRUPDFLyQ� REWHQLGD�
DQWHULRUPHQWH��SRU�~OWLPR�ODV�IDVHV�GH�SUXHED�GH�FDPSR�
\�GH�LPSOHPHQWDFLyQ�FRQVLVWH�HQ�DSOLFDU�HO�VLVWHPD�HQ�OD�
YLGD�UHDO�\�YHULILFDU�ORV�DOFDQFHV�GHO�VLVWHPD

,,,���&21&/86,21(6
(O�SURFHVR�GH�GHVDUUROOR�GHO�VRIWZDUH�HGXFDWLYR�KD�VLGR�
DERUGDGR� SRU� GLIHUHQWHV� DXWRUHV� TXH� DSRUWDQ�
PHWRGRORJtDV�\�PRGHORV�FRQ�YLVWDV�D�VX�HVWUXFWXUDFLyQ�\�
RUJDQL]DFLyQ�� 7RGDV� HVWDV� WpFQLFDV� GHVDUUROODGDV� SRU�
HOORV�VH�JHQHUDQ�FRQ�HO�ILQ�GH�IRUWDOHFHU�ORV�SURFHVRV�GH�
HQVHxDQ]D�\�DSUHQGL]DMH�HQ�ORV�HVWXGLDQWHV��HV�SRU�HVWR�
TXH�VH�GLVHxDQ�\�VH�LPSOHPHQWDQ�GLIHUHQWHV�HVWUDWHJLDV�
GLGiFWLFDV��O~GLFDV�\�YLVXDOHV�FRQ�HO�ILQ�GH�IDYRUHFHU�OD�
HIHFWLYLGDG� \� HILFDFLD� HQ� ORV� SURFHVRV� GH� HQVHxDQ]D��
HVWDV�HVWUDWHJLDV�VH�XWLOL]DQ�FRPR�DSR\R�D�ORV�GRFHQWHV�
HQ�HO�DXOD��3DUD�HVWR�HV�QHFHVDULR�TXH�VH�UHDOLFHQ�SUXHEDV�
GH� FDPSR� FRQ� ORV� SURWRWLSRV� \� VLVWHPDV� FUHDGRV� SDUD�
PHGLU�HO�LPSDFWR�GH�HVWRV�
([LVWH� XQD� LQQXPHUDEOH� FDQWLGDG� GH� PHWRGRORJtDV� GH�
GHVDUUROOR� GH� VRIWZDUH� HGXFDWLYR� SURSXHVWDV�� DOJXQDV�
TXHGDQ� HQ� HO� ROYLGR� \� DOJXQRV� RWUDV� HQ� HO� SURFHVR� GH�
DGHFXDUVH�D�ORV�FDPELRV�GH�HQIRTXHV��D�OD�LQQXPHUDEOH�
FDQWLGDG� GH� VLWXDFLRQHV� TXH� GHEHQ� HQIUHQWDU� \� D� ODV�
GLYHUVDV� iUHDV� GH� DSOLFDFLyQ� HQ� TXH� GHEHQ�
GHVHQYROYHUVH�� FRQIRUPH� DYDQ]D� VX� GHVDUUROOR�� VH�KDQ�
LQFRUSRUDGR�UHJODV��QRWDFLRQHV��SUiFWLFDV�\�GRFXPHQWRV�
TXH� UHTXLHUHQ�PXFKD�GLVSRVLFLyQ�\� WLHPSR�SDUD�SRGHU�
VHJXLUODV�FRUUHFWDPHQWH� /D� GLIHUHQFLD� PiV� LPSRUWDQWH� HQWUH� ODV� PHWRGRORJtDV

HVWi�HQ�ODV�QHFHVLGDGHV�UHDOHV�GH�ORV�HVWXGLDQWHV�\D�TXH�
FDGD� RUJDQL]DFLyQ� HVFRODU� GHEH� PDQHMDU� VX� SURSLD�
LQIRUPDFLyQ� \� EXVFDU� XQD� SRVLEOH� VROXFLyQ� D� HVWDV�
QHFHVLGDGHV�� WRGDV� ODV� PHWRGRORJtDV� FXEUHQ�
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QHFHVLGDGHV�� HV� SRU� HVWR�� SRU� OR� TXH� VH� GHVDUUROODQ�
VLVWHPDV�FRPSOHMRV�SDUD�IDFLOLWDU�HO�DSUHQGL]DMH�\�VXSOLU�
ODV�IDOHQFLDV�HQ�OD�HGXFDFLyQ�SDUD�DOFDQ]DU�ORV�SURFHVRV�
GH�HQVHxDQ]D�DSUHQGL]DMH�
&DEH�UHVDOWDU�TXH�ODV�PHWRGRORJtDV��$GDSWLYH�6RIWZDUH�
'HYHORSPHQW� �$6'���'\QDPLF� 6\VWHPV�'HYHORSPHQW�
0HWKRG��'6'0���3URJUDPDFLyQ�([WUHPD�;3�\�)HDWXUH�
'ULYHQ� 'HYHORSPHQW� �)''��� VRQ� PHWRGRORJtDV� TXH�
SURSLDPHQWH� QR� VRQ� GHVDUUROODGDV� SDUD� VROXFLRQDU�
SUREOHPDV�GH�FDUiFWHU�HGXFDWLYR��SHUR�WLHQHQ�XQ�HQIRTXH�
DVRFLDGR� D� ODV� iUHDV� GH� HGXFDFLyQ�� \D� TXH� WRGDV� HVWDV�
PHWRGRORJtDV�WLHQH�FRPR�ILQ�FXEULU�ODV�QHFHVLGDGHV�TXH�
VH� SUHVHQWDQ� HQ� ORV� XVXDULRV�� GH� HVWH� PRGR� HVWDV�
PHWRGRORJtDV� GHVDUUROODQ� HVWUDWHJLDV� \� VH� DVLJQDQ�
DFWLYLGDGHV� SDUD� OD� XWLOL]DFLyQ� HILFD]�� SDUD� DVt� SRGHU�
JHQHUDU�XQ�LPSDFWR�D�OD�KRUD�GH�VHU�LPSOHPHQWDGR�
'HO� PLVPR� PRGR�� ODV� PHWRGRORJtDV�� 02'(6(&��
026&$�� 7KDOHV� \� OD� 0HWRGRORJtD� 'LQiPLFD�� VRQ�
PRGHORV� DQDOL]DGRV� TXH� FXHQWDQ� FRQ�JUDQGHV� YHQWDMDV�
FRPR� SRU� HMHPSOR� OD� IDFLOLGDG� HQ� HO� GLVHxR� GH� VXV�
FRQWHQLGRV� SDUD� HVWDEOHFHU� ODV� HVWUDWHJLDV� \� ODV�
FRPSHWHQFLDV�D�DOFDQ]DU��3RU�RWUR ODGR��VX�JUDQ�YHQWDMD�
HV�HO�GLVHxR�SHGDJyJLFR�HO�FXDO�EDVD�HQ�ODV�QHFHVLGDGHV�
HGXFDWLYDV� GH� ORV� HVWXGLDQWHV� \� VH� DGDSWDQ� D� ODV�
FDUDFWHUtVWLFDV�TXH�SUHVHQWDQ�HOORV��
3DUD� FRQFOXLU�� 02'(6(&� HV� XQ� PRGHOR� TXH� VH�
FRQYLHUWH� HQ� XQD� JXtD� GH� IiFLO� XVR� SDUD� LPSOHPHQWDU�
VRIWZDUH� HGXFDWLYR� FRQIRUPH� D� ODV� QHFHVLGDGHV� GH�
DOJXQD� LQVWLWXFLyQ� HGXFDWLYD�� SRUTXH� GHEHQ� LQWHUYHQLU�
SHUVRQDV�DFWDV�\�DSURSLDGDV�HQ�HO�iUHD�GHO�SUREOHPD��FRQ�
H[SHUWRV� HQ� SHGDJRJtD� \� GLGiFWLFD�� \� FRQ� GRFHQWHV�
H[SHUWRV�HQ�LQIRUPiWLFD��(VWH�PRGHOR�SUHVHQWD�YHQWDMDV��
\D�TXH�HV�HO�~QLFR�PRGHOR�TXH�VH�EDVD�HQ�HO�GLVHxR�GH�
FRPSHWHQFLDV� \� VX� PHWRGRORJtD� VH� YH� UHIOHMDGD� HQ�
VRIWZDUH�HGXFDWLYR�

,9��5()(5(1&,$6
$ULDV�0���/ySH]�$�������GH�MXQLR�GH��������+RQP\ 5��

0HWRGRORJtD�'LQiPLFD�SDUD�HO�'HVDUUROOR�GH�
6RIWZDUH�(GXFDWLYR��

&DUR�	�7RVFDQR����������02'(6(&��0RGHOR�SDUD�HO�
GHVDUUROOR�GH�VRIWZDUH�HGXFDWLYR�EDVDGR�HQ�
FRPSHWHQFLDV��5HWULHYHG�IURP�ZZZ�HGXSPHGLD�RUJ

&DUR���7RVFDQR��+HUQDQGH]�\�'DYLG����������
02'(6(&��0RGHOR�SDUD�HO�GHVDUUROOR�GH�VRIWZDUH�
HGXFDWLYR�EDVDGR�HQ�FRPSHWHQFLDV��5HFXSHUDGR�GH�
ZZZ�HGXSPHGLD�RUJ�0RGHVHF�

)LJXHURD��3����������0HWRGRORJtD�GH�GHVDUUROOR�GH�
VRIWZDUH�2ULHQWDGR�SRU�2EMHWRV��
KWWS���DJDPHQRQ�XQLDQGHV�HGX�FR������aSILJXHUR�VR
R�PHWRG��

*DOYLV��$�+���������,QJHQLHUtD�GH�6RIWZDUH�(GXFDWLYR��

6DQWDIp�GH�%RJRWi��(GLFLRQHV�8QLDQGHV�
*DOYLV��$�+����������0LFURPXQGRV�O~GLFRV�

LQWHUDFWLYRV��$VSHFWRV�FUtWLFRV�HQ�VX�GLVHxR�\�
GHVDUUROOR��,QIRUPiWLFD�(GXFDWLYD��

0DGXHxR��/����������0RGHOR�7+$/(6�GH�GHVDUUROOR�
GH�VRIWZDUH�HGXFDWLYR��8QLYHUVLGDG�GH�=XOLD��
9HQH]XHOD��5HFXSHUDGR�GH�
KWWS���PRGHORVGHVDUUROORPGF�EORJVSRW�FRP�VHDUFK�O
DEHO�7+$/(6���

0DGXHxR��/���QRYLHPEUH�GH��������'LVHxR�GH�XQ�
6LVWHPD�$XWRPDWL]DGR�SDUD�OD�$GPLQLVWUDFLyQ�GH�OD�
(YDOXDFLyQ�GH�ORV $SUHQGL]DMHV�D�1LYHO�6XSHULRU��
0DUDFDLER�9HQH]XHOD��8QLYHUVLGDG�GHO�=XOLD

0DGXHxR��/������GH�QRYLHPEUH�GH��������'HVDUUROOR�GH�
6RIWZDUH�(GXFDWLYR�EDMR�3ODWDIRUPD�:HE��
5HFXSHUR�GH�ZZZ�XFY�YH�HGXWHF�3RQHQFLDV����GRF�

0DUTXpV��3HUH���MXQLR�GH�������(O�VRIWZDUH�HGXFDWLYR��
8QD�PHWRGRORJtD�SDUD�VX�GLVHxR�\�GHVDUUROOR��7HVLV�
'RFWRUDO��'HSDUWDPHQWR�GH�'LGiFWLFD�\�
2UJDQL]DFLyQ�(VFRODU��8QLYHUVLGDG�GH�%DUFHORQD��
(VSDxD�

0DUTXpV�3���MXQLR�GH��������0HWRGRORJtD�3DUD�/D�
(ODERUDFLyQ�'H�6RIWZDUH�(GXFDWLYR��5HFXSHUDGR�GH�
KWWS���EOXHV�XDE�HV�KRPH�PDWHULDO�SURJUDPHV�W�����
��XDEGLVRI�KWP�

0DWW�6WHSKHQV��'RXJ�5RVHQEHUJ�����HQHUR��������
([WUHPH�3URJUDPPLQJ�5HIDFWRUHG��7KH�&DVH�
$JDLQVW�;3�

0HQGR]D��3pUH]��*ULPiQ���VHSWLHPEUH��������3URWRWLSR�
GH�PRGHOR�VLVWpPLFR�GH�FDOLGDG��026&$��GHO�
VRIWZDUH��8QLYHUVLGDG�6LPyQ�%ROtYDU��&DUDFDV�
9HQH]XHOD�

0ROLQD��5���MXQLR�GH��������0RGHOR�GH�GHVDUUROOR�GH�
VRIWZDUH�HGXFDWLYR�

2PH]��5���*DOYLV��0DULxR���HQHUR�GH��������,QJHQLHUtD�
GH�VRIWZDUH�HGXFDWLYR�\�PRGHODMH�RULHQWDGR�D�
REMHWRV��8Q�PHGLR�SDUD�GHVDUUROODU�PLFUR�PXQGRV�
LQWHUDFWLYRV��8QLYHUVLGDG�GH�/RV�$QGHV��%RJRWi��
&RORPELD�

2
5HLOO\�	�$VVRFLDWHV���MXQLR�GH��������([WUHPH�
3URJUDPPLQJ��UHFXSHUDGR�GH�
KWWS���ZZZ�H[WUHPHSURJUDPPLQJ�RUJ�

4XLQWHUR�+���3RUWLOOR�/���/XTXH�)���*��0����������
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