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�
7KH ZRUOG KDV QHYHU IDFHG D SDQGHPLF OLNH WKLV� *OREDOL]DWLRQ FRQWULEXWHG WR WKH VSHHG DW ZKLFK� � � � � � � � � � � � � � � �
WKH YLUXV VSUHDG DFURVV ERUGHUV²WHFKQRORJ\ RIIHUV PDQ\ LPSRUWDQW VWUDWHJLHV IRU UHVSRQGLQJ�� � � � � � � � � � �
$OWKRXJK ZH ZLOO FHUWDLQO\ JHW WKURXJK WKLV� ZH ZLOO QHYHU UHWXUQ WR ³QRUPDO´ DV ZH NQHZ LW� � � � � � � � � � � � � � � � �
EHIRUH�� �
�
7KHUH LV QR WLPH IRU SROLWLFDO SRVWXULQJ RU GHEDWH� 2XU LPPHGLDWH SULRULW\ HYHU\ZKHUH PXVW EH WR� � � � � � � � � � � � � � � �
SURWHFW RXUVHOYHV� RXU IDPLOLHV DQG RXU QHLJKERUV� ILJKW WKH VSUHDG RI WKH YLUXV� DQG GR HYHU\WKLQJ� � � � � � � � � � � � � � � �
SRVVLEOH WR PLWLJDWH WKH GDPDJH� :H GR QRW NQRZ KRZ ORQJ WKLV FULVLV ZLOO ODVW VR LQVWLWXWLRQV� � � � � � � � � � � � � � � � �
VKRXOG�WDNH�DFWLRQ�QRZ��
�
$OO SRVWVHFRQGDU\ LQVWLWXWLRQV KDYH D FULWLFDO UROH WR SOD\ LQ WKLV FULVLV� ,Q DGGLWLRQ WR SURYLGLQJ� � � � � � � � � � � � � � � �
LPSRUWDQW VHUYLFHV� WKH\ FRQWLQXH WR EH D PDMRU VRXUFH RI UHVHDUFK WKDW SURGXFHV VROXWLRQV WR� � � � � � � � � � � � � � �
SUREOHPV OLNH WKLV RQH DQG PXVW FRQWLQXH WR EH VXSSRUWHG DQG SURWHFWHG� 2XU HGXFDWLRQDO� � � � � � � � � � � � � �
LQVWLWXWLRQV�PXVW�EH�LQYROYHG�LQ�WKH�IROORZLQJ�ZD\V���
�

�� &OHDUO\ WKRVH XQLYHUVLWLHV ZLWK PHGLFDO VFKRROV DQG KRVSLWDOV QHHG WR FRQWLQXH WR RSHUDWH�� � � � � � � � � � � � �
7KHVH KRVSLWDOV RIWHQ SURYLGH VHUYLFHV WR PDUJLQDOL]HG SRSXODWLRQV WKDW GR QRW JHW FDUH� � � � � � � � � � � � �
HOVHZKHUH� 8QLYHUVLWLHV ZLWK UHVLGHQFH KDOOV FDQ RIIHU VSDFH WR RYHUIORZLQJ KRVSLWDOV�� � � � � � � � � � �
8QLYHUVLW\ OHDGHUVKLS PXVW IRFXV RQ SURWHFWLQJ PHGLFDO VWDII� SURYLGLQJ WKHP ZLWK� � � � � � � � � � �
QHFHVVDU\�UHVRXUFHV��DQG�GRLQJ�HYHU\WKLQJ�SRVVLEOH�WR�NHHS�WKHVH�IDFLOLWLHV�RSHQ���

�� 7KH KHDOWK RI RXU VWXGHQWV� WHDFKHUV� DQG VWDII LV DW ULVN� )RU WKHLU RZQ VDIHW\� HYHU\RQH� � � � � � � � � � � � � � � �
QRW FULWLFDO WR FDPSXV VHFXULW\ RU HVVHQWLDO VHUYLFHV PXVW EH UHPRYHG IURP FDPSXV WR� � � � � � � � � � � � � �
SURWHFW�WKHP�IURP�XQFRQWUROOHG�H[SRVXUH���

�� :KHUH LQVWLWXWLRQV KRVW LQWHUQDWLRQDO VWXGHQWV� WKH\ PXVW DVVXPH UHVSRQVLELOLW\ IRU WKHLU� � � � � � � � � � �
VDIHW\�DQG�ZHOO�EHLQJ�LI�WUDYHO�WR�WKHLU�KRPH�FRXQWU\�LV�QRW�SRVVLEOH��

�� ,QVWLWXWLRQV VKRXOG H[WHQG WKHLU FRPPLWPHQW WR ³H[WHQVLRQ´ DQG DGGUHVV WKH QHHG RI� � � � � � � � � � � �
VWXGHQWV ZKRVH QHHG IRU IRRG DQG VKHOWHU PD\ KDYH EHHQ H[DFHUEDWHG E\ WKH HPHUJHQF\� � � � � � � � � � � � � �
DQG�LQVWLWXWLRQDO�FORVXUHV���

�� 3URJUHVV WRZDUGV GHJUHH FRPSOHWLRQ ZLOO EH LPSHGHG IRU WKRXVDQGV RI VWXGHQWV� � � � � � � � � � �
WKURXJKRXW WKH ZRUOG� :H VKRXOG QRW� DQG FDQQRW� H[FXVH VWXGHQWV RU WHDFKHUV IURP WKH� � � � � � � � � � � � � �
REOLJDWLRQV DQG UHVSRQVLELOLWLHV WKH\ ZRXOG KDYH KDG LQ PRUH QRUPDO WLPHV� 3XWWLQJ� � � � � � � � � � � �
FRXUVHV RQOLQH LV RXU EHVW RSWLRQ DW WKH PRPHQW� &OHDUO\� IHZ VWXGHQWV� SURIHVVRUV� RU� � � � � � � � � � � � � �
DGPLQLVWUDWRUV ZHUH SUHSDUHG IRU WKLV VKLIW EXW HYHU\RQH� DOO RYHU WKH ZRUOG� LV ULVLQJ WR� � � � � � � � � � � � � � �
WKH FKDOOHQJH� &RQWLQXLQJ RQOLQH LV DQ RSWLRQ ZH PXVW RIIHU RXU VWXGHQWV GHVSLWH WKH� � � � � � � � � � � � � �
FKDOOHQJHV�WR�RXU�LQVWUXFWRUV�DQG�VXSSRUW�VWDII���

�� ,QVWLWXWLRQDO OHDGHUVKLS PXVW VXSSRUW DQG PRQLWRU WKH HIIRUWV RI LQVWUXFWRUV� 2I FRXUVH�� � � � � � � � � � � �
TXDOLW\ ZLOO YDU\ ZKLOH WKLV WUDQVLWLRQ WDNHV SODFH EXW WKHUH DUH UHVRXUFHV� WXWRULDOV� DQG� � � � � � � � � � � � � �
VXSSRUW VHUYLFHV DYDLODEOH WR DOO� LI QRW IURP WKHLU KRPH LQVWLWXWLRQ� WKHQ H[WHQVLYHO\� � � � � � � � � � � � �
RQOLQH� 7KH OHDUQLQJ FXUYH ZLOO EH VWHHS� EXW TXDOLW\ ZLOO LPSURYH ZLWK H[SHULHQFH�� � � � � � � � � � � � �
IOH[LELOLW\ DQG WKH ZLOOLQJQHVV WR DFFRPPRGDWH H[WUDRUGLQDU\ FLUFXPVWDQFHV� 1HZ� � � � � � � � �
PHFKDQLVPV�WR�DVVHVV�TXDOLW\�ZLOO�XQGRXEWHGO\�EH�QHHGHG��



�� 7KHUH ZLOO EH FRQFHUQV DERXW SURIHVVLRQDO TXDOLILFDWLRQV ZLWK VR PDQ\ LQVWLWXWLRQV� � � � � � � � � � �
H[SHULPHQWLQJ ZLWK QHZ GHOLYHU\ PHWKRGV� 7KLV LV VRPHWKLQJ WKDW ZLOO QHHG WR EH� � � � � � � � � � � � �
DGGUHVVHG�ODWHU�EXW�LV�QRW�VXIILFLHQW�UHDVRQ�WR�KDOW�WKH�WUDQVLWLRQ�WR�RQOLQH�� �

�
,QHTXDOLW\ KDV DOZD\V KDXQWHG KLJKHU HGXFDWLRQ EXW LV SHUKDSV PRUH HYLGHQW WKDQ HYHU GXULQJ WKLV� � � � � � � � � � � � � � �
FULVLV� 7KH IDFW WKDW VRPH VWXGHQWV KDYH HDVLHU DFFHVV WR WHFKQRORJ\ WKDQ RWKHUV RU WKDW VRPH� � � � � � � � � � � � � � � �
LQVWUXFWRUV DUH PRUH FRPIRUWDEOH ZLWK WHFKQRORJ\ WKDQ RWKHUV FDQQRW EH D UDWLRQDOH IRU OLPLWLQJ� � � � � � � � � � � � � �
RSWLRQV IRU HYHU\RQH� ,QVWLWXWLRQV PXVW PDNH HYHU\ HIIRUW WR PDNH FRXUVHV DYDLODEOH RQ DV PDQ\� � � � � � � � � � � � � � �
GHYLFHV�DV�SRVVLEOH²SKRQHV��WDEOHWV��GHVNWRS��79²WR�PD[LPL]H�DFFHVV���
�
0RVW LQVWLWXWLRQV ZHUH VORZ WR OHYHUDJH WKH SRWHQWLDO RI QHZ WHFKQRORJLHV� ,I WKHUH KDG EHHQ PRUH� � � � � � � � � � � � � � � �
RSHQQHVV DQG IOH[LELOLW\ VRRQHU� SHUKDSV WKH WUDQVLWLRQ FRXOG KDYH EHHQ OHVV VWUHVVIXO� +LJKHU� � � � � � � � � � � � �
HGXFDWLRQ ZLOO QRW OLNHO\ EH WKH VDPH DV EHIRUH WKH SDQGHPLF� 9LUWXDO HGXFDWLRQ ZLOO FHUWDLQO\ EH� � � � � � � � � � � � � � � �
D�PXFK�PRUH�VLJQLILFDQW�PHDQV�RI�HQJDJHPHQW�IURP�QRZ�RQ���
�
7KHUH LV QR SHUIHFW UHVSRQVH WR WKLV HPHUJHQF\� ,I ZH GHOD\ ZKLOH UHYLHZLQJ VWDWXWHV� UHVHDUFKLQJ� � � � � � � � � � � � � � �
EHVW SUDFWLFHV� RU ZDLWLQJ IRU SHRSOH WR DGDSW WR LQWHUQHW LQVWUXFWLRQ� ZH ZLOO ORVH SUHFLRXV WLPH�� � � � � � � � � � � � � � � �
:H PXVW RIIHU RSWLRQV ZKLOH ZH DGDSW WR WKH FXUUHQW UHDOLW\ DV EHVW ZH FDQ� :H DUH LQ WKH� � � � � � � � � � � � � � � � � � �
VLWXDWLRQ�EHVW�GHVFULEHG�E\�WKH�PHWDSKRU��³:H�QHHG�WR�UHSDLU�WKH�ELF\FOH�ZKLOH�ULGLQJ�LW�´��
�
6FLHQWLVWV KDYH EHHQ SUHGLFWLQJ IRU TXLWH VRPH WLPH WKDW D SDQGHPLF ZDV LQHYLWDEOH EXW WKH\ KDYH� � � � � � � � � � � � � � � �
QRW KDG DGHTXDWH IXQGLQJ WR GHYHORS VROXWLRQV� 7RR PDQ\ SROLWLFLDQV FKRVH WR LJQRUH WKH� � � � � � � � � � � � � �
ZDUQLQJV� 3ROLWLFV GLG QRW FDXVH WKLV FULVLV EXW SROLWLFLDQV KDYH FHUWDLQO\ FRQWULEXWHG WR WKH� � � � � � � � � � � � � �
FRQGLWLRQV�WKDW�KDYH�OHIW�XV�XQSUHSDUHG���
�
7KH IRFXV RI RXU LQVWLWXWLRQV PXVW EH RQ SXEOLF KHDOWK DQG ZKDW ZH FDQ OHDUQ IURP VFLHQWLVWV DV� � � � � � � � � � � � � � � � � �
WKH\ OHDUQ PRUH DERXW WKLV YLUXV� ,QVWLWXWLRQDO OHDGHUVKLS PXVW GR HYHU\WKLQJ SRVVLEOH WR VXSSRUW� � � � � � � � � � � � � �
RXU UHVHDUFKHUV DQG WHDFKHUV DV WKH\ VWULYH IRU VROXWLRQV� 3ROLWLFLDQV PXVW DVVXPH DQ DFWLYH� � � � � � � � � � � � � �
OHDGHUVKLS UROH QRZ WR VXSSRUW �DOO RI RXU LQVWLWXWLRQV WRZDUGV WKH EHVW RXWFRPHV IRU RXU FRXQWULHV�� � � � � � � � � � � � � � � �
$OORZLQJ RXUVHOYHV WR EH GLVWUDFWHG E\ LQGLYLGXDO� ORFDO RU QDWLRQDO SROLWLFDO DJHQGDV QRZ ZLOO EH� � � � � � � � � � � � � � �
DW�WKH�SHULO�RI�XV�DOO���
�
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/D�HGXFDFLyQ�VXSHULRU�DQWH�OD�FULVLV�GHO�FRURQDYLUXV���
(QXQFLDGR�GH�HGXFDGRUHV��DFDGpPLFRV�\�IRUPXODGRUHV�GH�SROtWLFD�GH�$PpULFD�/DWLQD�

��
(O PXQGR QXQFD KD H[SHULPHQWDGR XQD SDQGHPLD FRPR OD GH FRURQDYLUXV �&29,'����� /D� � � � � � � � � � � � �
JOREDOL]DFLyQ KD FRQWULEXLGR D OD YHORFLGDG FRQ OD TXH HO YLUXV VH KD SURSDJDGR DOUHGHGRU GHO� � � � � � � � � � � � � � � �
SODQHWD� HQ WDQWR TXH OD WHFQRORJtD RIUHFH PXFKDV KHUUDPLHQWDV SDUD UHVSRQGHU D HVWH UHWR�� � � � � � � � � � � � � �
$XQTXH VLQ OXJDU D GXGDV VXSHUDUHPRV HVWH SUREOHPD� FLHUWDPHQWH QXQFD SRGUHPRV UHJUHVDU D� � � � � � � � � � � � �
XQD�VLWXDFLyQ�³QRUPDO´�FRPR�OD�KDEtDPRV�FRQFHELGR�DQWHULRUPHQWH�� �
��
(VWH QR HV HO WLHPSR SDUD SRVWXUDV SROtWLFDV R SDUD HO GHEDWH� 1XHVWUD SULRULGDG HQ WRGR HO PXQGR� � � � � � � � � � � � � � � � � �
GHEH VHU FyPR SURWHJHU QXHVWUDV FRPXQLGDGHV� QXHVWUDV IDPLOLDV \ D QRVRWURV PLVPRV� OXFKDU� � � � � � � � � � � � �
FRQWUD OD SURSDJDFLyQ GHO YLUXV� \ KDFHU WRGR OR TXH VHD SRVLEOH SDUD PLWLJDU HO GDxR RFDVLRQDGR�� � � � � � � � � � � � � � � � �
1R VDEHPRV FXiQWR WLHPSR SHUGXUDUi HVWD FULVLV SRU OR TXH ODV LQVWLWXFLRQHV GHEHQ DFWXDU D OD� � � � � � � � � � � � � � � �
EUHYHGDG�\�FRQ�SUHPXUD��
��
7RGDV ODV LQVWLWXFLRQHV GH HGXFDFLyQ VXSHULRU WLHQHQ XQ URO GH LPSRUWDQFLD FUtWLFD HQ HVWD FULVLV�� � � � � � � � � � � � � � �
$GHPiV GH SURYHHU LPSRUWDQWHV VHUYLFLRV� ODV XQLYHUVLGDGHV FRQWLQ~DQ VLHQGR XQD IXHQWH� � � � � � � � � � �
IXQGDPHQWDO GH LQYHVWLJDFLyQ HQIRFDGD HQ SURGXFLU VROXFLRQHV D SUREOHPDV FRPR HO TXH HO� � � � � � � � � � � � �
PXQGR HQIUHQWD� SRU OR TXH GHEHQ FRQWLQXDU VLHQGR DSR\DGDV \ SURWHJLGDV� 1XHVWUDV LQVWLWXFLRQHV� � � � � � � � � � � � �
HGXFDWLYDV�GHEHQ�HVWDU�LQYROXFUDGDV��HQWUH�RWUDV��HQ�ODV�VLJXLHQWHV�WDUHDV��
��

�� /DV XQLYHUVLGDGHV TXH FXHQWDQ FRQ HVFXHODV GH PHGLFLQD \ KRVSLWDOHV QHFHVLWDQ FRQWLQXDU� � � � � � � � � � � �
IXQFLRQDQGR� 8VXDOPHQWH ORV KRVSLWDOHV XQLYHUVLWDULRV GDQ VHUYLFLR D SREODFLRQHV GH� � � � � � � � � �
VHFWRUHV GHVIDYRUHFLGRV TXH GH OR FRQWUDULR QR WHQGUtDQ DFFHVR D VHUYLFLRV PpGLFRV�� � � � � � � � � � � �
$VLPLVPR� ODV XQLYHUVLGDGHV TXH FXHQWDQ FRQ GRUPLWRULRV SXHGHQ RIUHFHU WDOHV HVSDFLRV D� � � � � � � � � � � �
KRVSLWDOHV TXH VH YHDQ UHEDVDGRV SRU OD GHPDQGD GH VHUYLFLRV� /DV DXWRULGDGHV� � � � � � � � � � � �
XQLYHUVLWDULDV GHEHQ HQIRFDUVH HQ SURWHJHU DO SHUVRQDO PpGLFR� DVHJXUDUOHV ORV UHFXUVRV� � � � � � � � � � �
QHFHVDULRV \ KDFHU WRGR OR SRVLEOH SDUD PDQWHQHU DELHUWDV ODV LQVWDODFLRQHV GH VDOXG GH VXV� � � � � � � � � � � � � � �
LQVWLWXFLRQHV���

�� /D VDOXG GH QXHVWURV HVWXGLDQWHV� DFDGpPLFRV \ SHUVRQDO GH DSR\R VH HQFXHQWUD HQ ULHVJR�� � � � � � � � � � � � � �
3DUD VX SURSLD VHJXULGDG FXDOTXLHU SHUVRQD FX\D SUHVHQFLD QR VHD GH LPSRUWDQFLD FUtWLFD� � � � � � � � � � � � �
SDUD OD VHJXULGDG \ SURYLVLyQ GH VHUYLFLRV HVHQFLDOHV GH ODV LQVWLWXFLRQHV� GHEH HYLWDU� � � � � � � � � � � � �
FRQFXUULU�D�ORV�FDPSXV�XQLYHUVLWDULRV�SDUD�SURWHJHUOHV�GH�XQD�SRVLEOH�H[SRVLFLyQ�DO�YLUXV�� �

�� (Q HO FDVR GH LQVWLWXFLRQHV GH HGXFDFLyQ VXSHULRU TXH WHQJDQ HVWXGLDQWHV LQWHUQDFLRQDOHV�� � � � � � � � � � � �
pVWDV GHEHQ DVXPLU OD UHVSRQVDELOLGDG SRU VX VHJXULGDG \ ELHQHVWDU� HVSHFLDOPHQWH HQ HO� � � � � � � � � � � � �
FDVR�GH�TXH�WDOHV�HVWXGLDQWHV�QR�HVWpQ�HQ�FRQGLFLRQHV�GH�UHJUHVDU�D�VXV�SDtVHV�GH�RULJHQ��

�� /DV LQVWLWXFLRQHV GHEHQ DPSOLDU VX FRPSURPLVR KDFLD OD IXQFLyQ GH H[WHQVLyQ \ VHUYLFLR D� � � � � � � � � � � � � �
OD FRPXQLGDG SDUD LQFOXLU D HVWXGLDQWHV FX\DV QHFHVLGDGHV GH DOLPHQWDFLyQ \ DOEHUJXH VH� � � � � � � � � � � � �
KD\DQ�H[DFHUEDGR�GHELGR�DO�FLHUUH�GH�ORV� �FDPSL�XQLYHUVLWDULRV��



�� /RV SODQHV DFDGpPLFRV GH PLOORQHV GH HVWXGLDQWHV HQ WRGR HO PXQGR VH KDQ LQWHUUXPSLGR� � � � � � � � � � � � � �
GHELGR D OD FULVLV� 1R GHEHPRV \ QR SRGHPRV H[FXVDU D ORV HVWXGLDQWHV R SURIHVRUHV GH ODV� � � � � � � � � � � � � � � � �
REOLJDFLRQHV TXH WHQGUtDQ HQ FRQGLFLRQHV QRUPDOHV� 'H PRPHQWR OD PHMRU RSFLyQ HV� � � � � � � � � � � �
VHJXLU RIUHFLHQGR FODVHV HQ OtQHD� (V FLHUWR TXH SRFRV HVWXGLDQWHV� SURIHVRUHV R� � � � � � � � � � � �
IXQFLRQDULRV XQLYHUVLWDULRV HVWDEDQ SUHSDUDGRV SDUD HVWH FDPELR HQ OR TXH UHVSHFWD D ORV� � � � � � � � � � � � �
PHGLRV SDUD LPSDUWLU ORV FXUVRV� SHUR D QLYHO JOREDO� HQ JHQHUDO� WRGRV HVWiQ UHVSRQGLHQGR� � � � � � � � � � � � � �
D HVWH LPSRUWDQWH UHWR� &RQWLQXDU FRQ HO GLFWDGR GH FODVHV HQ OtQHD HV XQD RSFLyQ TXH� � � � � � � � � � � � � � � �
GHEHPRV RIUHFHU D QXHVWURV HVWXGLDQWHV D SHVDU GHO UHWR TXH HOOR UHSUHVHQWD SDUD ORV� � � � � � � � � � � � � �
GRFHQWHV�\�SDUD�HO�SHUVRQDO�GH�DSR\R�LQVWLWXFLRQDO��

�� /DV DXWRULGDGHV XQLYHUVLWDULDV GHEHQ DSR\DU \ PRQLWRUHDU ORV HVIXHU]RV GH ORV GRFHQWHV�� � � � � � � � � � � �
3RU VXSXHVWR TXH OD FDOLGDG YDULDUi HQ WDQWR TXH VH GD HVWD WUDQVLFLyQ� SHUR� � � � � � � � � � � � � �
DIRUWXQDGDPHQWH KD\ XQD DPSOLD YDULHGDG GH PDWHULDOHV GH VRSRUWH� WXWRULDOHV \ VHUYLFLRV� � � � � � � � � � � �
GH DSR\R GLVSRQLEOHV HQ OtQHD DGHPiV GH ORV TXH SXHGD KDEHU HQ ODV PLVPDV� � � � � � � � � � � � � �
XQLYHUVLGDGHV� /D FXUYD GH DSUHQGL]DMH VHUi SURQXQFLDGD� SHUR OD FDOLGDG PHMRUDUi FRQ OD� � � � � � � � � � � � �
H[SHULHQFLD� IOH[LELOLGDG \ GLVSRVLFLyQ GH DMXVWDUVH D ODV H[WUDRUGLQDULDV FLUFXQVWDQFLDV GHO� � � � � � � � � � �
PRPHQWR� (Q DOJXQRV SDtVHV TXL]iV VHUi QHFHVDULR FRQWDU PHFDQLVPRV PiV IOH[LEOHV SDUD� � � � � � � � � � � �
HYDOXDU�OD�FDOLGDG��

�� +DEUi H[SUHVLRQHV GH SUHRFXSDFLyQ VREUH ODV FXDOLILFDFLRQHV SURIHVLRQDOHV FRQ WDQWDV� � � � � � � � � �
LQVWLWXFLRQHV H[SHULPHQWDQGR FRQ QXHYRV PpWRGRV GH LPSDUWLFLyQ GH FODVHV� (VWR HV DOJR� � � � � � � � � � � �
TXH WDPELpQ WHQGUi TXH VHU DWHQGLGR HQ VX PRPHQWR� SHUR QR HV UD]yQ VXILFLHQWH SDUD� � � � � � � � � � � � � � �
LPSHGLU�OD�WUDQVLFLyQ�KDFLD�HO�RIUHFLPLHQWR�GH�FXUVRV�HQ�OtQHD���

��
/D LQHTXLGDG KD VLGR VLHPSUH XQ GHVDItR LPSRUWDQWH HQ OD HGXFDFLyQ VXSHULRU SHUR HV WDO YH] PiV� � � � � � � � � � � � � � � � �
HYLGHQWH TXH QXQFD GXUDQWH OD FULVLV DFWXDO� (O KHFKR GH TXH DOJXQRV HVWXGLDQWHV WHQJDQ PiV� � � � � � � � � � � � � � �
DVHTXLEOH DFFHVR D OD WHFQRORJtD TXH RWURV R TXH DOJXQRV GRFHQWHV VH VLHQWDQ PiV FRQIRUWDEOHV� � � � � � � � � � � � � � �
FRQ HO XVR GH OD WHFQRORJtD TXH RWURV� QR SXHGHQ VHU UD]RQDPLHQWR VXILFLHQWH SDUD OLPLWDU ODV� � � � � � � � � � � � � � � �
RSFLRQHV SDUD HO WRWDO GH ORV HVWXGLDQWHV� 1DWXUDOPHQWH TXH ODV LQVWLWXFLRQHV GHEHQ HPSUHQGHU� � � � � � � � � � � � �
WRGRV ORV HVIXHU]RV SRVLEOHV SDUD RIUHFHU FXUVRV SRU WDQWRV PHGLRV FRPR VHD SRVLEOH� \D VHDQ� � � � � � � � � � � � � � �
WHOpIRQRV� WDEOHWV� FRPSXWDGRUDV� WHOHYLVLyQ� HWF� FRQ WDO GH PD[LPL]DU HO DFFHVR DO PD\RU Q~PHUR� � � � � � � � � � � � � �
SRVLEOH�GH�HVWXGLDQWHV�� �
��
(Q HO SDVDGR� OD PD\RUtD GH ODV LQVWLWXFLRQHV KDQ DFWXDGR FRQ OHQWLWXG HQ DSURYHFKDU HO SRWHQFLDO� � � � � � � � � � � � � � � �
GH ODV QXHYDV WHFQRORJtDV� 6L VH KXELHVH WHQLGR XQD PD\RU DSHUWXUD \ IOH[LELOLGDG DO UHVSHFWR� WDO� � � � � � � � � � � � � � � �
YH] OD WUDQVLFLyQ KXELHVH VLGR PHQRV DJRELDQWH� 0LUDQGR KDFLD HO IXWXUR� OD HGXFDFLyQ VXSHULRU� � � � � � � � � � � � � �
VHJXUDPHQWH QR VHUi OD PLVPD TXH SUHYDOHFtD DQWHV GH OD SDQGHPLD� &LHUWDPHQWH OD HGXFDFLyQ� � � � � � � � � � � � � �
YLUWXDO�VH�FRQYHUWLUi�HQ�XQ�PHGLR�GH�PD\RU�LPSRUWDQFLD�D�SDUWLU�GH�DKRUD�� �
��
1R KD\ UHVSXHVWDV SHUIHFWDV DQWH OD HPHUJHQFLD� 6L QRV UHWUDVDPRV HQ OD DFFLyQ HQ WDQWR TXH� � � � � � � � � � � � � � � �
UHYLVDPRV HVWDWXWRV� LQYHVWLJDPRV VREUH ODV PHMRUHV SUiFWLFDV HQ OD PDWHULD R HVSHUDPRV D TXH OD� � � � � � � � � � � � � � �



JHQWH VH DGDSWH D OD HQVHxDQ]D SRU LQWHUQHW� HVWDUHPRV SHUGLHQGR XQ WLHPSR YDOLRVR� 'HEHPRV� � � � � � � � � � � � � �
RIUHFHU RSFLRQHV YLDEOHV HQ WDQWR TXH QRV DGDSWDPRV D XQD QXHYD UHDOLGDG WDQWR FRPR SRGDPRV�� � � � � � � � � � � � � � �
(VWDPRV HQ XQD VLWXDFLyQ TXH SRGUtD GHVFULELUVH ELHQ SRU OD PHWiIRUD GH TXH ³KD\ TXH UHSDUDU OD� � � � � � � � � � � � � � � � �
ELFLFOHWD�PLHQWUDV�YDPRV�HQ�HOOD´���
��
/RV FLHQWtILFRV KDQ HVWDGR SUHGLFLHQGR GHVGH KDFH XQ EXHQ WLHPSR TXH XQD SDQGHPLD HUD� � � � � � � � � � � � � �
LQHYLWDEOH DXQTXH QR KDQ WHQLGR UHFXUVRV ILQDQFLHURV VXILFLHQWHV D VX DOFDQFH SDUD GHVDUUROODU� � � � � � � � � � � � �
VROXFLRQHV� 0XFKRV SROtWLFRV KDQ RSWDGR SRU LJQRUDU WDOHV OODPDGRV GH DOHUWD� (V FLHUWR TXH OD� � � � � � � � � � � � � � �
SROtWLFD QR KD FDXVDGR HVWD FULVLV SHUR HV HYLGHQWH TXH ORV SROtWLFRV KDQ FRQWULEXLGR D FUHDU� � � � � � � � � � � � � � � �
FRQGLFLRQHV�TXH�SURSLFLDURQ�TXH�KR\�QR�HVWHPRV�GHELGDPHQWH�SUHSDUDGRV���
��
(O HQIRTXH GH QXHVWUDV LQVWLWXFLRQHV GHEH FHQWUDUVH HQ OD VDOXG S~EOLFD \ HQ OR TXH SRGDPRV VDEHU� � � � � � � � � � � � � � � � �
GH ORV LQYHVWLJDGRUHV D PHGLGD HQ TXH HOORV YDQ DSUHQGLHQGR PiV DFHUFD GHO YLUXV� (O OLGHUD]JR� � � � � � � � � � � � � � � �
GH ODV LQVWLWXFLRQHV GHEH KDFHU WRGR OR SRVLEOH SDUD DSR\DU D QXHVWURV LQYHVWLJDGRUHV \� � � � � � � � � � � � � �
DFDGpPLFRV HQ OD E~VTXHGD GH VROXFLRQHV� /RV SROtWLFRV GHEHQ DVXPLU XQ OLGHUD]JR PiV DFWLYR� � � � � � � � � � � � � �
DSR\DQGR D WRGDV ODV LQVWLWXFLRQHV GH HGXFDFLyQ VXSHULRU HQ OD E~VTXHGD GH ORV PHMRUHV� � � � � � � � � � � � � �
UHVXOWDGRV SDUD QXHVWURV SDtVHV� 'LVWUDHUQRV SRU DJHQGDV SROtWLFDV LQGLYLGXDOHV� ORFDOHV R� � � � � � � � � � �
QDFLRQDOHV��HV�XQ�ULHVJR�SDUD�WRGRV�TXH�QR�SRGHPRV�GDUQRV�HO�OXMR�GH�WHQHU���
��
��
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(QVLQR�VXSHULRU�H�&RYLG������
8PD�GHFODUDomR�GH�HGXFDGRUHV��DFDGrPLFRV�H�IRUPXODGRUHV�GH�SROtWLFDV�S~EOLFDV�GH�WRGD�D�

$PpULFD�/DWLQD�
��
2 PXQGR QXQFD HQIUHQWRX XPD SDQGHPLD FRPR HVVD� $ JOREDOL]DomR FRQWULEXLX SDUD D� � � � � � � � � � � � �
YHORFLGDGH FRP TXH R YtUXV LJQRURX IURQWHLUDV� H DV QRYDV WHFQRORJLDV RIHUHFHP HVWUDWpJLDV� � � � � � � � � � � � �
LPSRUWDQWHV SDUD OLGDU FRP D FULVH� &HUWDPHQWH VXSHUDUHPRV HVVH PRPHQWR� PDV QXQFD� � � � � � � � � � � �
YROWDUHPRV�DR��QRUPDO��FRPR�R�FRQKHFtDPRV�DQWHV�� �
��
1mR Ki WHPSR SDUD GLVSXWDV SROtWLFDV� 1RVVD SULRULGDGH LPHGLDWD GHYH VHU SURWHJHU D QyV PHVPRV�� � � � � � � � � � � � � � �
QRVVDV IDPtOLDV H QRVVRV YL]LQKRV� FRPEDWHU D SURSDJDomR GR YtUXV� H ID]HU WRGR R SRVVtYHO SDUD� � � � � � � � � � � � � � � �
PLWLJDU RV GDQRV� 1mR VDEHPRV TXDQWR WHPSR GXUDUi HVVD FULVH� SRUWDQWR DV LQVWLWXLo}HV GHYHP� � � � � � � � � � � � � �
DJLU�DJRUD��
��
$V LQVWLWXLo}HV GH HQVLQR VXSHULRU WrP XP SDSHO FUtWLFR QHVWD FULVH� $OpP GH IRUQHFHU VHUYLoRV� � � � � � � � � � � � � � �
LPSRUWDQWHV� DV ,(6 FRQWLQXDP VHQGR XPD LPSRUWDQWH IRQWH GH SHVTXLVD GH VROXo}HV GH� � � � � � � � � � � � �
SUREOHPDV FRPR R &29,'���� H GHYHP FRQWLQXDU D VHU DSRLDGDV H SURWHJLGDV� ([LVWHP YiULDV� � � � � � � � � � � � � �
RXWUDV�FRLVDV�TXH�HODV�SRGHP�H�GHYHP�ID]HU��
��

�� )DFXOGDGHV GH PHGLFLQD H KRVSLWDLV XQLYHUVLWiULRV SUHFLVDP FRQWLQXDU IXQFLRQDQGR� (VWHV� � � � � � � � � � �
KRVSLWDLV PXLWDV YH]HV SUHVWDP VHUYLoRV D SRSXODo}HV PDUJLQDOL]DGDV TXH QmR UHFHEHP� � � � � � � � � � �
DWHQGLPHQWR HP RXWURV OXJDUHV� 8QLYHUVLGDGHV FRP UHVLGrQFLDV HVWXGDQWLV SRGHP RIHUHFHU� � � � � � � � � �
HVSDoR SDUD KRVSLWDLV VREUHFDUUHJDGRV� 2V GLULJHQWHV XQLYHUVLWiULRV GHYHP VH FRQFHQWUDU� � � � � � � � � �
QD SURWHomR GD HTXLSH PpGLFD� IRUQHFHQGR RV UHFXUVRV QHFHVViULRV H ID]HQGR WRGR R� � � � � � � � � � � � �
SRVVtYHO�SDUD�PDQWHU�VXDV�LQVWDODo}HV�HP�IXQFLRQDPHQWR���

�� $ VD~GH GRV DOXQRV� SURIHVVRUHV H IXQFLRQiULRV HVWi HP ULVFR� 3DUD VXD SUySULD VHJXUDQoD�� � � � � � � � � � � � � �
WRGRV RV TXH QmR VmR WUDEDOKDP HP DWLYLGDGHV FUtWLFDV UHODFLRQDGDV j VHJXUDQoD GR� � � � � � � � � � � � �
FDPSXV�RX�VHUYLoRV�HVVHQFLDLV�GHYHP�ILFDU�HP�VXDV�FDVDV��

�� $V LQVWLWXLo}HV GHYHP DVVXPLU D UHVSRQVDELOLGDGH SHOD VHJXUDQoD H EHP�HVWDU GRV� � � � � � � � � � �
HVWXGDQWHV�HVWUDQJHLURV�TXH�QmR�SXGHUHP�YROWDU�SDUD�VHXV�SDtVHV�GH�RULJHP��

�� $V DWLYLGDGHV GH H[WHQVmR� HVSHFLDOPHQWH DTXHODV UHODFLRQDGDV DR DWHQGLPHQWR j� � � � � � � � � �
SRSXODomR PDLV FDUHQWH� GHYHP FRQWLQXDU QD PHGLGD GR SRVVtYHO� FRP DV LQVWLWXLo}HV� � � � � � � � � � � �
DWXDQGR�SDUD�DSRLDU�H�SURWHJHU�RV�SURIHVVRUHV�H�DOXQRV�HQYROYLGRV���

�� $ LQWHUUXSomR GD FRQWLQXLGDGH GRV HVWXGRV H DGLDPHQWR GD FRQFOXVmR GRV FXUVRV DIHWDUi� � � � � � � � � � � � �
PLOK}HV GH HVWXGDQWHV HP WRGR R PXQGR� 1mR GHYHPRV� H QmR SRGHPRV GLVSHQVDU� � � � � � � � � � � � �
HVWXGDQWHV RX SURIHVVRUHV GDV REULJDo}HV H UHVSRQVDELOLGDGHV TXH WHULDP HP WHPSRV� � � � � � � � � � �
QRUPDLV� &RORFDU RV FXUVRV RQOLQH p D QRVVD PHOKRU RSomR QR PRPHQWR� &ODUDPHQWH�� � � � � � � � � � � � �
SRXFRV HVWXGDQWHV� SURIHVVRUHV RX DGPLQLVWUDGRUHV HVWDYDP SUHSDUDGRV SDUD HVVD� � � � � � � � �
PXGDQoD� PDV WRGRV� HP WRGR R PXQGR� HVWmR HQIUHQWDQGR R GHVDILR� &RQWLQXDU� � � � � � � � � � � �



WUDEDOKDQGR RQOLQH p XPD RSomR TXH GHYHPRV RIHUHFHU DRV QRVVRV DOXQRV� DSHVDU GRV� � � � � � � � � � � � �
GHVDILRV�SDUD�QRVVRV�SURIHVVRUHV�H�HTXLSH�GH�DSRLR��

�� 2V GLULJHQWHV GHYHP DSRLDU H PRQLWRUDU RV HVIRUoRV GRV SURIHVVRUHV� 2EYLDPHQWH� D� � � � � � � � � � � �
TXDOLGDGH YDULDUi HQTXDQWR HVVD WUDQVLomR RFRUUHU� PDV Ki UHFXUVRV� WXWRULDLV H VHUYLoRV GH� � � � � � � � � � � � �
DSRLR GLVSRQtYHLV SDUD WRGRV� VH QmR QD SUySULD LQVWLWXLomR� FHUWDPHQWH DWUDYpV GH XPD� � � � � � � � � � � � �
JUDQGH TXDQWLGDGH PDWHULDLV GLVSRQtYHLV RQOLQH� $ FXUYD GH DSUHQGL]DGR VHUi DFHQWXDGD�� � � � � � � � � � �
PDV D TXDOLGDGH PHOKRUDUi FRP D H[SHULrQFLD� D IOH[LELOLGDGH H D YRQWDGH GH VH DGDSWDU D� � � � � � � � � � � � � � � �
XPD FLUFXQVWkQFLD H[FHSFLRQDO� 1RYRV PHFDQLVPRV SDUD DYDOLDomR GD TXDOLGDGH VHUmR�� � � � � � � � � �
VHP�G~YLGD��QHFHVViULRV��

�� &RP WDQWDV LQVWLWXLo}HV WUDEDOKDQGR j GLVWkQFLD� KDYHUi SUHRFXSDomR FRP D TXDOLILFDomR� � � � � � � � � � �
TXH RV HVWXGDQWHV LUmR REWHU� e XPD TXHVWmR LPSRUWDQWH TXH GHYHUi VHU WUDWDGD PDLV� � � � � � � � � � � � � �
DGLDQWH� PDV QmR p PRWLYR VXILFLHQWH SDUD LQWHUURPSHU D WUDQVLomR SDUD R HQVLQR j� � � � � � � � � � � � � �
GLVWkQFLD��

��
$ GHVLJXDOGDGH VHPSUH DVVRPEURX R HQVLQR VXSHULRU� H VH WRUQD PDLV HYLGHQWH GR TXH QXQFD� � � � � � � � � � � � � � �
GXUDQWH D FULVH� 2 IDWR GH DOJXQV DOXQRV WHUHP DFHVVR PDLV IiFLO j WHFQRORJLD GR TXH RXWURV RX� � � � � � � � � � � � � � � � � �
TXH DOJXQV SURIHVVRUHV VH VLQWDP PDLV FRQIRUWiYHLV ��FRP D WHFQRORJLD GR TXH RXWURV QmR SRGH VHU� � � � � � � � � � � � � � � �
XPD MXVWLILFDWLYD SDUD OLPLWDU DV RSo}HV SDUD WRGRV� $V LQVWLWXLo}HV GHYHP ID]HU WRGRV RV HVIRUoRV� � � � � � � � � � � � � � �
SDUD GLVSRQLELOL]DU RV FXUVRV DWUDYpV GR PDLRU Q~PHUR SRVVtYHO GH PHLRV � WHOHIRQHV� WDEOHWV�� � � � � � � � � � � � � �
GHVNWRS��79���SDUD�PD[LPL]DU�R�DFHVVR���
��
$ PDLRULD GDV LQVWLWXLo}HV GH HQVLQR VXSHULRU GHPRUDUDP HP LQFRUSRUDU RV UHFXUVRV GDV QRYDV� � � � � � � � � � � � � �
WHFQRORJLDV� 6H WLYHVVH KDYLGR DEHUWXUD H IOH[LELOLGDGH PDLV FHGR� D WUDQVLomR DJRUD VHULD PHQRV� � � � � � � � � � � � � �
WUDXPiWLFD� 2 HQVLQR VXSHULRU SURYDYHOPHQWH QmR VHUi R PHVPR GH DQWHV GD SDQGHPLD� FRP D� � � � � � � � � � � � � � �
HGXFDomR YLUWXDO RFXSDQGR XP OXJDU PXLWR PDLV LPSRUWDQWH HP WRGDV DV LQVWLWXLo}HV� S~EOLFDV H� � � � � � � � � � � � � �
SULYDGDV��GR�TXH�WHP�VLGR�TXH�DWp�DJRUD�� �
��
1mR Ki UHVSRVWDV SHUIHLWDV SDUD HVVD HPHUJrQFLD� 6H DGLDUPRV GHFLV}HV LPSRUWDQWHV� JDVWDQGR� � � � � � � � � � � �
WHPSR GLVFXWLQGR D OHJLVODomR H DV QRUPDV LQWHUQDV� SHVTXLVDQGR DV PHOKRUHV SUiWLFDV H� � � � � � � � � � � � �
HVSHUDQGR TXH DV SHVVRDV VH DGDSWHP j HGXFDomR j GLVWkQFLD� SHUGHUHPRV XP WHPSR SUHFLRVR�� � � � � � � � � � � � � �
'HYHPRV RIHUHFHU RSo}HV HQTXDQWR QRV DGDSWDPRV j UHDOLGDGH DWXDO GD PHOKRU PDQHLUD SRVVtYHO�� � � � � � � � � � � � �
e�SUHFLVR�FRQVHUWDU�ELFLFOHWD�FRP�HOD�DQGDQGR��H�VHP�FDLU��
��
2V FLHQWLVWDV YrP SUHYHQGR Ki WHPSRV TXH XPD SDQGHPLD SRGHULD RFRUUHU� PDV QmR WLYHUDP� � � � � � � � � � � � � �
UHFXUVRV VXILFLHQWHV SDUD GHVHQYROYHU VROXo}HV� 0XLWRV SROtWLFRV RSWDUDP SRU LJQRUDU RV DYLVRV�� � � � � � � � � � � �
GHL[DQGR GH ILQDQFLDU D SHVTXLVD H R IRUWDOHFLPHQWR GRV VLVWHPDV S~EOLFRV GH VD~GH� $ SROtWLFD� � � � � � � � � � � � � � �
QmR�FDXVRX�HVVD�FULVH��PDV�RV�SROtWLFRV�FHUWDPHQWH�FRQWULEXtUDP�SDUD�QRV�GHL[DU�GHVSUHSDUDGRV���
��



2 IRFR GH QRVVDV LQVWLWXLo}HV GHYH HVWDU QD VD~GH S~EOLFD H QR TXH SRGHPRV DSUHQGHU FRP RV� � � � � � � � � � � � � � � � �
FLHQWLVWDV j PHGLGD TXH HOHV DSUHQGHP PDLV VREUH HVVH YtUXV� $ OLGHUDQoD LQVWLWXFLRQDO GHYH ID]HU� � � � � � � � � � � � � � �
WRGR R SRVVtYHO SDUD DSRLDU QRVVRV SHVTXLVDGRUHV H SURIHVVRUHV� QD EXVFD GH VROXo}HV� 2V� � � � � � � � � � � � � �
SROtWLFRV GHYHP DVVXPLU XP SDSHO DWLYR GH OLGHUDQoD DJRUD SDUD DSRLDU �WRGDV QRVVDV LQVWLWXLo}HV� � � � � � � � � � � � � �
SDUD FKHJDU DRV PHOKRUHV UHVXOWDGRV� 6H SHUGHUPRV WHPSR GDQGR SULRULGDGH jV DJHQGDV SROtWLFDV� � � � � � � � � � � � �
LQGLYLGXDLV��ORFDLV�RX�QDFLRQDLV��R�ULVFR�GH�WRGRV�DXPHQWDUi��
��
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