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(OHQFDU� TXDLV� VmR� DV� QHFHVVLGDGHV� GD� SHVTXLVD� H[SHULPHQWDO� HP� SVLFROLQJ�tVWLFD� QR
%UDVLO� SUHVVXS}H� GLVFXWLU�� HP� SULPHLUR� OXJDU�� DV� GLILFXOGDGHV� TXH� WDO� FLrQFLD� HQIUHQWD� QHVWH
FDPSR��GHFRUUHQWHV�WDQWR�GH�VXD�RULJHP�KLVWyULFD��TXDQWR�GH�VXD�QDWXUH]D�FRQVWLWXWLYD�

&RP� HIHLWR�� HP� YLUWXGH� GH� VHX� VXUJLPHQWR� KtEULGR�� DFROKHQGR� WDQWR� HJUHVVRV� GD
OLQJ�tVWLFD� �SRU� H[��� 6HEHRN��� TXDQWR� GD� SVLFRORJLD� �SRU� H[�� 2VJRRG��� TXDQWR� GD� 7HRULD� GD
,QIRUPDomR�� SRGH�VH� FRQVWDWDU� TXH� RV� SULPHLURV� SRVVXtDP� VyOLGRV� FRQKHFLPHQWRV� VREUH� D
FLrQFLD�GD�OLQJXDJHP�YHUEDO��PDV�OKHV�IDOWDYD�R�GRPtQLR�GDV�FLrQFLDV�H[SHULPHQWDLV��HQTXDQWR
RV�VHJXQGRV�WUD]LDP�GD�IDPLOLDULGDGH�FRP�RV�ODERUDWyULRV�GH�SVLFRORJLD�WRGR�R�DSDUDWR�SDUD�D
HODERUDomR� GH� KLSyWHVHV� VXSRUWiYHLV� SHOD� GHVFRQILUPDomR� HPStULFD� GH� KLSyWHVHV� QXODV�� � GH
GHVLJQV�FRP�FRQVWUXWRV�FODUDPHQWH�GHILQLGRV��FRP�R�HVWDEHOHFLPHQWR�GH�XPD�RX�PDLV�YDULiYHLV
LQGHSHQGHQWHV�� FRP� R� FRQWUROH� GH� YDULiYHLV� HVWUDQKDV� H� D� PHQVXUDomR� GDV� YDULiYHLV
GHSHQGHQWHV�� GH� PRGR� D� SUHFLVDU� DV� UHODo}HV� HQWUH� FDXVDV� H� HIHLWRV� DWUDYpV� GH� SURJUDPDV
HVWDWtVWLFRV� VRILVWLFDGRV� DSOLFDGRV� DRV� GDGRV� REWLGRV� H[SHULPHQWDOPHQWH�� 'HVGH� �����
5�6�:RRGZRUWK�� HP� VHXV� FXUVRV� QD� &ROXPELD� 8QLYHUVLW\�� FRORFDYD� j� GLVSRVLomR� GRV� DOXQRV
VXDV� DSRVWLODV� ´3UREOHPV� DQG� 0HWKRGV� LQ� 3V\FKRORJ\µ�� SXEOLFDGDV� HP� OLYUR� HP� ������ TXH
DFDERX� VH� WRUQDQGR� D� EtEOLD� GD� SVLFRORJLD� H[SHULPHQWDO� QRV� (VWDGRV� 8QLGRV� �*RRGZLQ�
����������

)DOWDYDP�� QR� HQWDQWR�� DRV� SVLFyORJRV� VyOLGRV� FRQKHFLPHQWRV� VREUH� D� HVWUXWXUD� GDV
OtQJXDV�H�VREUH�DV�XQLGDGHV�GH�TXH�VH�FRPS}HP��4XDQWR�j�WHUFHLUD�FRUUHQWH�TXH�GHX�RULJHP�j
3VLFROLQJ�tVWLFD��D�7HRULD�GD�,QIRUPDomR��D�LQIOXrQFLD�PDUFDQWH�IRL�D�DQDORJLD�FRP�RV�PRGHORV
GH�PiTXLQD�� H[WUDSRODGRV� SDUD� FRPR� D�PHQWH� KXPDQD� SURFHVVD� R� VLQDO� DF~VWLFR� GD� IDOD� H� R
SURGX]�

8P�H[HPSOR�GH�LQDGHTXDomR�GH�HPSUHJR�GRV�FRQVWUXWRV�GD�OLQJ�tVWLFD�DR�SURJUDPD�GD
UHFpP� LQVWDXUDGD� SVLFROLQJ�tVWLFD�� SRU� LQIOXrQFLD�� DFUHGLWR� HX�� GH� 6HEHRN�� VH� HQFRQWUD� QD
GHILQLomR� TXH� FRQVWD� GD� ,QWURGXomR� GH� 3V\FKROLQJXLVWLFV�� D� VXUYH\� RI� WKHRU\� DQG� UHVHDUFK� SUREOHPV
�2VJRRG�H�6HEHRN������������´D�SVLFROLQJ�tVWLFD�WUDWD�GLUHWDPHQWH�GRV�SURFHVVRV�GH�FRGLILFDomR
H� GHVFRGLILFDomR�� HQTXDQWR� UHODFLRQDP� RV� HVWDGRV� GDV� PHQVDJHQV� DRV� HVWDGRV� GRV
FRPXQLFDGRUHVµ� �DV� WUDG�� GR� LQJ�� SDUD� R� SRUW�� VmR� GD� DXWRUD��� 2EVHUYH�VH� TXH� R� WHUPR
´HVWDGRVµ�p�HPSUHVWDGR�GD�GLFRWRPLD�VDXVVXUHDQD�GLDFURQLD�VLQFURQLD��RX�VHMD��QR�HVWXGR�GRV
SURFHVVRV�� IDU�VH�LD� D� DEVWUDomR� GR� IDWRU� WHPSR� SDUD� GHVFUHYr�ORV�� REVFXUHFHQGR�� DVVLP�� R
DVSHFWR�GLQkPLFR�TXH�RV�FDUDFWHUL]D�

8P� H[HPSOR� EHP� UHFHQWH� GD� GLILFXOGDGH� TXH� RV� HJUHVVRV� GD� OLQJ�tVWLFD� WrP� HP
IRUPXODU� KLSyWHVHV� VH� HQFRQWUD� QXPD� GDV� GR]H� ´KLSyWHVHVµ� HODERUDGDV� SHOR� SUHVLGHQWH� GD
VHFFLRQDO�DOHPm�GD�$VVRFLDomR�,QWHUQDFLRQDO�GH�/LQJ�tVWLFD�$SOLFDGD��$,/$��

´$V�SUHPLVVDV�DTXL�HVERoDGDV��HP�VHJXLGD��VHUmR�GHVGREUDGDV�H�FRPHQWDGDV�DWUDYpV�GH
���KLSyWHVHV�

$�PDLRU� SDUWH� GR� QRVVR� FRQKHFLPHQWR� � QmR� p� DSHQDV� UHSUHVHQWDGR� H� DUTXLYDGR� QRV
WH[WRV��PDV��DQWHV�GH�WXGR��RUJDQL]D�VH�OLQJ�LVWLFDPHQWH�VRPHQWH�QD�IRUPD�GH�XP�WH[WR��1HVWH
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VHQWLGR�� RV� WH[WRV� UHSUHVHQWDP�� KLVWyULFD� H� VHPDQWLFDPHQWH�� IRUPDV� OLQJ�tVWLFDV� TXH�� HP
SULPHLUR� OXJDU�� FRQVWLWXHP� R� FRQKHFLPHQWR� H� QmR� DSHQDV� PDQLIHVWDo}HV� OLQJ�tVWLFDV� GR
FRQKHFLPHQWR� �LQGLYLGXDO� RX� VRFLDO��� R� TXH� HOHV�� HYLGHQWHPHQWH�� VHPSUH� VmR� QXP� QtYHO
VHFXQGiULR�� 2QWRORJLFDPHQWH�� RV� WH[WRV�� HQTXDQWR� IRUPDV� FRPSOH[DV� H� SHUVSHFWLYDGDV� TXH
FRQVWLWXHP�R�FRQKHFLPHQWR��VmR�DSDUHQWDGRV�FRP�RV�PRGHORV�RX�DV�WHRULDV��'R�PHVPR�PRGR
FRPR� RV� ~OWLPRV�� HOHV� FULDP�� SULPHLUDPHQWH�� RV� ´PXQGRV� GH� FRQKHFLPHQWRµ� WH[WXDOPHQWH
FRQVWLWXtGRV�H�GRWDGRV�FRP�D�UHLYLQGLFDomR�GH�YDOLGDGH�VRFLR�FRJQLWLYD�H�WUDQVFXOWXUDO��2�IDWR
TXH�LVWR��IUHT�HQWHPHQWH��p�PDO�FRPSUHHQGLGR�GHYH�VXD�RULJHP�DR�UHGXFLRQLVPR�TXH�GLPLQXL
R�SDSHO� VXEVWDQFLDO�GD�FRQVWLWXLomR� OLQJ�tVWLFD�GR�VDEHU� ��FRPR�FDUDFWHUtVWLFD�HVVHQFLDO�GH�XP
SURFHVVR� SHUPDQHQWH� GH� SURGXomR�� UHFHSomR� H� GLVWULEXLomR� �� D� XPD� PHUD� DWXDOL]DomR� GH
FRQKHFLPHQWR�HP�WH[WRV�µ��$QWRV��������WUDG��GH�:LHVHU����6HJXHP�VH�j�´KLSyWHVHµ���PDLV���
´KLSyWHVHVµ�QR�PHVPR�HVWLOR��

&RQIRUPH� VH� SRGH� YHULILFDU�� IDOWD� D� HVWD� KLSyWHVH� D� FRQGLomR� EiVLFD�� LVWR� p�� VHU
HPSLULFDPHQWH� WHVWiYHO��PHVPR�TXH� VH� WUDWDVVH� GH� XPD�KLSyWHVH� DEVWUDWD�� LQGLUHWD� TXDQWR� DR
DOYR��RULHQWDGD�SDUD�D�WHRULD��QR�VHQWLGR�HPSUHVWDGR�SRU�0��+��0DU[�������>����@�����R�WH[WR�p
PDLV�XPD�GLVVHUWDomR�GR�TXH�XPD�KLSyWHVH�

$�GLILFXOGDGH�GH�RV�HJUHVVRV�GD�SVLFRORJLD�OLGDUHP�FRP�XQLGDGHV�OLQJ�tVWLFDV�SRGH�VHU
H[HPSOLILFDGD� FRP� GRLV� WLSRV� GH� SDUDGLJPDV� H[SHULPHQWDLV�� R� TXH� H[DPLQD� D� SHUFHSomR
FDWHJRULDO�HP�EHErV��WDQWR�QR�SDUDGLJPD�TXH�PHQVXUD�D�YDULiYHO�GHSHQGHQWH�SHORV�EDWLPHQWRV
FDUGtDFRV�TXDQWR�SHOR� UHLQtFLR�GD� VXFomR�DSyV� D� VDFLHGDGH� �+$6��(LPDV���������(PERUD� WDLV
SDUDGLJPDV�WHQKDP�FRPSURYDGR�D�FDSDFLGDGH�GH�EHErV�WmR�QRYRV�TXDQWR�FRP�GRLV�PHVHV�SDUD
D� SHUFHSomR� FDWHJRULDO� GH� SLVWDV� DF~VWLFDV�� VHULD� HUU{QHR� DILUPDU�� GHQWUR� GD� FRQFHSomR
OLQJ�tVWLFD��TXH�HVWHMDP�HIHWXDQGR�GLVWLQo}HV� IRQrPLFDV��XPD�YH]�TXH�HVWDV�RFRUUHP��FRPR�R
UDGLFDO�LQGLFD��FRP�D�IXQomR�GH�GLVWLQJXLU�VLJQLILFDGRV��(PERUD�XP�SHVTXLVDGRU�WmR�PHWLFXORVR
FRPR�-XVF]\N�����������WHQKD�VLGR��HP�JHUDO��FXLGDGRVR�HP�ID]HU�HVWD�GLVWLQomR��DR�UHIHULU�VH�D
XP� H[SHULPHQWR� GH� (LPDV� ������� VREUH� DV� OtTXLGDV�� GHL[D� R� OHLWRU� FRQIXVR�� TXDQGR� DILUPD�
´'LVWLQo}HV�IRQrPLFDV�HQYROYHQGR�FODVVHV�GH�IRQHPDV�RXWUDV�TXH�QmR�DV�FRQVRDQWHV�RFOXVLYDV
WDPEpP� IRUDP� GHWHFWDGDVµ�� $� FRPSOH[LGDGH� GH� SRVWXODU� TXDQGR� UHDOPHQWH� D� FULDQoD� HVWi
RSHUDQGR� FRP� RV� IRQHPDV� DLQGD� GHFRUUH� GR� IDWR� GH� KDYHU� XPD� LQLELomR� JUDGDWLYD� GH� WRGDV
GLVWLQo}HV� FDWHJRULDLV� GRV� VLQDLV� DF~VWLFRV� TXH� HOD� HIHWXDYD� DRV� GRLV� PHVHV�� HP� IDYRU� GRV
SDUkPHWURV�TXH�HOD�YDL�VHOHFLRQDQGR�DR�LQWHUQDOL]DU�VXD�OtQJXD�QDWLYD��LQLFLDQGR�VH�SRU�YROWD�GRV
GH]�PHVHV�

(VWD�GLILFXOGDGH�HP�OLGDU�FRP�D�FRQFHSomR�OLQJ�tVWLFD�GH�IRQHPD�WDPEpP�WUDQVSDUHFH
QD�GHILQLomR�GH�%DOO�H�%ODFKPDQ��������������� �´$�FRQVFLrQFLD� IRQROyJLFD�p�D�FDSDFLGDGH�GH
UHFRQKHFHU�TXH�D��SDODYUD�IDODGD�FRQVLVWH�GH�XPD�VHT�rQFLD�GH�VRQV�LQGLYLGXDLVµ�

5HFRQKHFHPRV�� FRQWXGR�� D� FRPSOH[LGDGH�GR� WHPD�� Mi� TXH�QmR� H[LVWH� FODUH]D� VREUH� D
UHDOLGDGH�SVLFROyJLFD�GR�IRQHPD��SULQFLSDOPHQWH�VH�SDUWLUPRV�GD�GHILQLomR�GH�)��GH�6DXVVXUH�
FRPR�HQWLGDGH�RSRVLWLYD��UHODWLYD�H�QHJDWLYD��'H�6DXVVXUH��������FDS��,9�����SDUWH�������

'H� XP� PRGR� JHUDO�� SRGHPRV� DILUPDU� TXH� D� GLILFXOGDGH� GH� RV� SVLFROLQJ�LVWDV
H[SHULPHQWDLV�DWHQGHUHP�RV�UHTXLVLWRV�GD�SHVTXLVD�HP�YLUWXGH�GH�VXD�IRUPDomR�SUHJUHVVD�DLQGD
SHUVLVWH�QR�%UDVLO��3RGHPRV�FLWDU�FRPR�H[HPSOR�GH�H[FHomR�R�FDVR�GH�(OHRQRUD�$OEDQR�TXH�VH
JUDGXRX�HP�SVLFRORJLD��PDV�UHDOL]RX�VHXV�HVWXGRV�SyV�JUDGXDGRV�HP�OLQJ�tVWLFD��FRP�HVWiJLRV
QR�%HOO�/DERUDWRULHV�

6H�H[DPLQDUPRV�RV�FXUVRV�UHDOL]DGRV�SHORV�PHVWUDQGRV�H�GRXWRUDQGRV�TXH�GHGLFDUDP
RX�GHGLFDP� VHXV� HVIRUoRV� DR� FDPSR�GD� SVLFROLQJ�tVWLFD� H[SHULPHQWDO� RX� DILQV� H�� GHQWUR� GDV
GLVFLSOLQDV��VHXV�FRQWH~GRV�SURJUDPiWLFRV���PHVPR�QD�GLVFLSOLQD�GH�0HWRGRORJLD�GD�3HVTXLVD
&LHQWtILFD�� YDPRV� YHULILFDU� D� IUDJLOLGDGH� GH� VXD� IRUPDomR�� SRXFRV� VmR� DTXHOHV� TXH� VH
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DSURIXQGDUDP� QDV� WHRULDV� H� QD� OLWHUDWXUD� HVSHFLDOL]DGD� VREUH� D� PHWRGRORJLD� H[SHULPHQWDO�
DSUHQGHQGR�D�GHGX]LU�KLSyWHVHV�GH�SHVTXLVD�D�SDUWLU�GD�WHRULD��TXH�UHDOL]DUDP�VHPLQiULRV�SDUD�D
UHYLVmR� FUtWLFD� GH� H[SHULPHQWRV�� FRP� H[HUFtFLRV� SDUD� GHWHFWDU�OKHV� DV� IDOKDV� RSHUDFLRQDLV� H
WHyULFDV�H��R� �TXH�p�PDLV�JUDYH��TXH�UHSOLFDUDP�HP�ODERUDWyULR�RV�SDUDGLJPDV�PDLV�FRUUHQWHV
SDUD� DGTXLULU� D� SUiWLFD� QHFHVViULD� DRV� VHXV� REMHWLYRV� FLHQWtILFRV� H� SDUD� DSUHQGHU� D� PHGLU� D
FRQILDELOLGDGH�GRV�UHVXOWDGRV�

���'LILFXOGDGHV�LQHUHQWHV
2XWUDV�GLILFXOGDGHV�j�SHVTXLVD�HP�3VLFROLQJ�tVWLFD�([SHULPHQWDO�GHFRUUHP�GD�SUySULD

QDWXUH]D� GD� 3VLFROLQJ�tVWLFD�� FRPR� SHUWHQFHQWH� jV� &LrQFLDV� +XPDQDV�� 6HQGR� R� REMHWR� GD
3VLFROLQJ�tVWLFD� REVHUYDU�� GHVFUHYHU� H� H[SOLFDU� R� SURFHVVDPHQWR� GD� OLQJXDJHP� YHUEDO� H� VXD
DTXLVLomR�DSUHQGL]DJHP� WDQWR� GR� SRQWR� GH� YLVWD� RQWRJHQpWLFR� TXDQWR� ILORJHQpWLFR�
REYLDPHQWH��RV�VXMHLWRV�GH�TXH�VH�RFXSD�VmR�SHVVRDV�TXH�UHDOL]DP�SURFHVVDPHQWRV�LQWHUQRV�

7UrV�TXHVW}HV�EiVLFDV� LPEULFDGDV�VH�FRORFDP��HQWmR��TXDQGR�R�SURSyVLWR�p�FRQWULEXLU
SDUD�R�GHVHQYROYLPHQWR�FLHQWtILFR�DWUDYpV�GD�H[SHULPHQWDomR��PHGLU�D�YDOLGDGH�� �FRQWURODU�DV
YDULiYHLV�HVWUDQKDV�H�D�TXHVWmR�pWLFD�

8P�GRV� LPSDVVHV�FULDGRV�GL]�UHVSHLWR�j�PHQVXUDomR�GRV�FRQVWUXWRV�� Mi�TXH�QHOHV�HVWi
LPSOtFLWD� D� GLVFXVVmR� DLQGD� QmR� UHVROYLGD� VREUH� D� UHDOLGDGH� SVLFROyJLFD� GDV� XQLGDGHV� GH
SURFHVVDPHQWR� H� VXD� UHSUHVHQWDomR�� 7DO� TXHVWmR� GL]� UHVSHLWR� j� YDOLGDGH� GRV� FRQVWUXFWRV�
7RPHPRV�FRPR�H[HPSOR�R�SDUDGLJPD�GD�FRQVFLrQFLD�IRQROyJLFD��IUXWtIHUR�HP�H[SHULPHQWRV�
GDGDV� DV� VXDV� UHSHUFXVV}HV� VREUH� R� HQVLQR�DSUHQGL]DJHP�GRV� VLVWHPDV� DOIDEpWLFRV� H� VREUH� D
FOtQLFD�HP�GLVW~UELRV�GH�OHLWXUD�H�HVFULWD�

%DVLFDPHQWH�� Ki� WUrV� FRUUHQWHV� QR� TXH� VH� UHIHUH� DR� YDORU� SUHGLFWLYR� GD� FRQVFLrQFLD
IRQROyJLFD�VREUH�R�GRPtQLR�GD�OHLWXUD�H�HVFULWD�QRV�VLVWHPDV�DOIDEpWLFRV��$�SULPHLUD�SUHFRQL]D
TXH��TXDQWR�PDLRU�WDO�FRQVFLrQFLD��WDQWR�PHOKRU�VHUi�R�VXFHVVR�QD�DSUHQGL]DJHP�GRV�VLVWHPDV
DOIDEpWLFRV��%UDGOH\�H�%U\DQW���������D�VHJXQGD�DVVHYHUD�TXH�HOD�VRPHQWH�VH�GHVHQYROYH�FRP�D
OHLWXUD� H� D� WHUFHLUD� SRVWXOD� XPD� LQIOXrQFLD� UHFtSURFD� H� FXPXODWLYD�� 0RUDLV� H� .ROLQVN\
������������SRU�H[HPSOR���FRPHQWDP�TXH�´'XUDQWH�DOJXQV�DQRV��KRXYH�XPD�SROrPLFD�VREUH�VH
D�FRQVFLrQFLD�IRQROyJLFD�HUD�XP�FRUUHODWR��XPD�FRQVHT�rQFLD�RX�XP�IDWRU�GHWHUPLQDQWH�VREUH
D�DTXLVLomR�GR� OHWUDPHQWR��$�SROrPLFD��GH�FHUWR�PRGR�HVPRUHFHX�� Mi�TXH� D�PDLRU�SDUWH�GDV
SHVVRDV�FKHJRX�j�FRQFOXVmR�GH�TXH�GHYH�H[LVWLU�XPD�LQIOXrQFLD�UHFtSURFD�HQWUH�DV�GXDV�µ

*UDQGH� SDUWH� GD� GLYHUJrQFLD� HQWUH� DV� WUrV� SRVLo}HV� GHFRUUHX� GH� XPD� GLVFUHSkQFLD
TXDQWR�j�GHILQLomR�GR�FRQVWUXFWR�FRQVFLrQFLD�IRQROyJLFD��SRLV�R�SULPHLUR�JUXSR�FRQWHPSODYD
D�FDSDFLGDGH�SDUD�D�ULPD�FRPR�XP�GH�VHXV�IXQGDPHQWRV��D�SDUWLU�GD�GLIHUHQoD�HQWUH�DWDTXH�H
Q~FOHR�VLOiELFRV��8PD�RXWUD�GLIHUHQoD� IXQGDPHQWDO�SDUD�D�GHILQLomR�GR�FRQVWUXFWR�p�HQWUH�R
UHFRQKHFLPHQWR�� TXH� HQYROYH� D� SHUFHSomR� GH� VHPHOKDQoDV�� H� R� GRPtQLR� GDV� XQLGDGHV
VHJPHQWDLV��´$�VtQWHVH�GH�XP�HQXQFLDGR�p�XPD�FRLVD��D�FRQVFLrQFLD�GR�SURFHVVR�GH�VtQWHVH�p
RXWUD�EHP�GLIHUHQWHµ��0DWWLQJO\�������������$OLDQGR�HVWDV�GLVFUHSkQFLDV�DR�IDWR�GH�TXH�PXLWDV
YDULiYHLV� HVWUDQKDV� GHL[DUDP�GH� VHU� FRQWURODGDV� SHOD� SULPHLUD� FRUUHQWH�� FRPR�R� IDWRU� LGDGH�
WLSR� GH� VLVWHPD� HVFULWR�� H� QLYHO� GH� OHWUDPHQWR�� � SHVTXLVDGRUHV� SDVVDUDP� D� � DSOLFDU� YDULiYHLV
LQGHSHQGHQWHV� WDLV� � FRPR�� ��� LQVWUXPHQWRV� QRV� TXDLV� D� SRSXODomR� GHYHULD� GHPRQVWUDU� VXD
FDSDFLGDGH�SDUD�PDQLSXODU�D�FRQVRDQWH�GD�YRJDO�FRP�D�TXDO�FRDUWLFXOD�����JUXSRV�GH�VXMHLWRV
DGXOWRV� VHOHFLRQDGRV�TXDQWR� DR�QtYHO� GH� OHWUDPHQWR�� ��� H�R� VLVWHPD��SRU� H[HPSOR��R� VLVWHPD
ORJRJUiILFR�FKLQrV��)RL�DVVLP�TXH�PXLWDV�SHVTXLVDV�OHYDGDV�D�FDER�SHOR�JUXSR�GR�/DERUDWyULR
GH�3VLFRORJLD�([SHULPHQWDO�GD�8QLYHUVLGDGH�/LYUH�GH�%UX[HODV�GHPRQVWUDUDP�TXH�QmR�VH�SRGH
DWULEXLU�XP�YDORU�SUHGLWLYR�j�FDSDFLGDGH�GH�ULPD�SDUD�D�DSUHQGL]DJHP�GRV�VLVWHPDV�DOIDEpWLFRV
�%HUWHOVRQ� H� GH� *HOGHU� �������� 0RUDLV�� 0RXVW\� H� .ROLQVN\�� ������ H� TXH� 5HDG� HW� DO�� ������
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FRPSURYRX� � TXH� OHWUDGRV� SHOR� VLVWHPD� ORJRJUiILFR� FKLQrV� QmR� FRQVHJXLDP� PDQLSXODU� D
FRQVRDQWH�GD�YRJDO�FRP�D�TXDO�FRDUWLFXOD�

1R�%UDVLO��D�SHVTXLVD�GH�GRXWRUDGR�GH�1HSRPXFHQR��������p�DTXL�UHIHULGD�SDUD�LOXVWUDU
HVWD�GLVFXVVmR��&RP�R�REMHWLYR�GH�PLQLPL]DU�D�FRQIXVmR�D�VHU�FULDGD�QD�DQiOLVH�GRV�GDGRV��FRP
D� IDOWD� GH� FRQWUROH� GH� YDULiYHLV� HVWUDQKDV�� � IRUDP� VHOHFLRQDGRV� WUrV� JUXSRV� GH� VXMHLWRV�� QmR�
DOIDEHWL]DGRV��*UXSR�������VXMHLWRV���VHPL�DOIDEHWL]DGRV��*UXSR�������VXMHLWRV��H�DOIDEHWL]DGRV
�*UXSR�������VXMHLWRV���PRUDGRUHV�GR�HVWDGR�GH�6mR�3DXOR���GH�XPD�SRSXODomR�GH�����SHVVRDV�
,QGLYtGXRV� FRP�SUREOHPDV�GH� DXGLomR�RX� IRQDomR�H�ELOtQJ�HV� IRUDP�GHVFDUWDGRV��GHSRLV�GH
DSOLFDGR� R� WHVWH� GH� UHFHSomR� H� SURGXomR� GH� 6FOLDU�&DEUDO� �������� 2V� VXMHLWRV� IRUDP
HPSDUHOKDGRV�VHJXQGR�RV�VHJXLQWHV�FULWpULRV��R�*UXSR���YLYLD�QR�LQWHULRU�GH�6mR�3DXOR�H�QHP
IUHT�HQWRX�D�HVFROD��QHP�FRQVHJXLD�UHFRQKHFHU�DV�OHWUDV��R�*UXSR���HUD�FRQVWLWXtGR�GH�VXMHLWRV
TXH�QmR� IUHT�HQWDUDP� � DOpP�GR� ��� DQR�SULPiULR� H� HUDP� FDSD]HV� GH� HPSDUHOKDU� SDODYUDV� RX
SHTXHQDV�VHQWHQoDV�FRP�ILJXUDV�H�R�*UXSR���HUD�FRQVWLWXtGR�GH�HVFULWXUiULRV�GDV�FLGDGHV�GH
7DWXt� H� GH� 6mR� 3DXOR�� TXH� KDYLDP� IUHT�HQWDGR� D� HVFROD� PDLV� GH� �� DQRV�� FRP� H[FOXVmR� GR
VHJXQGR�JUDX��$�PDLRU�SDUWH�GHOHV�HUDP�ERQV�OHLWRUHV��3DUD�VH�JDUDQWLU�GH�RXWURV�YLHVHV��IRUDP
DSOLFDGRV�YiULRV�WHVWHV�QR�PHVPR�VXMHLWR��FRPSDUDomR�LQWUD�VXMHLWR���FRPR�XP��DEVROXWDPHQWH
QHFHVViULR� SDUD� JDUDQWLU� DR� SHVTXLVDGRU� TXH� R� LQVXFHVVR� QD� YDULiYHO� GHSHQGHQWH� QmR� VHULD
FDXVDGR�SHOD�LQFDSDFLGDGH�GR�VXMHLWR�SDUD�HQWHQGHU�R�FRPDQGR��WHVWH�GH�DSDJDPHQWR�GH�XPD
YRJDO��WDPEpP�XPD�VtODED��

8P�H[HPSOR�GD�SUHRFXSDomR�HP�QHXWUDOL]DU�D�LQWHUIHUrQFLD�GD�YDULiYHO�HVWUDQKD�VREUH
D� LQWHUSUHWDomR� GRV� GDGRV� p� TXDQGR� QR� GHVLJQ�GH� XP� H[SHULPHQWR� GLFyWLFR� DR� VH� WHQWDU� GDU
VXVWHQWDomR�j�KLSyWHVH�GH�TXH�R�KHPLVIpULR�HVTXHUGR�SURFHVVD�PHOKRU�R�VLQDO�DF~VWLFR�GD�IDOD�
PDQLSXODQGR�D�YDULiYHO�LQGHSHQGHQWH�>�YR]@�YV��>�YR]@��DWUDYpV�GH�OLVWDV�GH�SDUHV�PtQLPRV�TXH
LQLFLHP�SRU�XPD�RFOXVLYD� �H[�� >¶SDWX@�YV� >¶EDWX@��� �SURIHUH�VH� LJXDO�Q~PHUR�GH� LWHPV� LQFLDQGR
WDQWR�SRU�>�YR]@�TXDQWR�SRU�>�YR]@���HP�FDGD�RUHOKD��&RQWUROD�VH��DVVLP��R�HIHLWR�GH�XPD�GDV
SLVWDV�DF~VWLFDV�PDLV�UHOHYDQWHV�SDUD�GLIHUHQFLi�ODV��TXH��p�R�927�

1mR� VH� FRQFOXD�� SRUpP�� TXH� HP� FLrQFLDV� KXPDQDV� VH� SRVVD� DILUPDU� FDWHJRULFDPHQWH
TXH� VHMD� SHUPLVVtYHO� FRQWURODU� WRGDV� DV� YDULiYHLV� HVWUDQKDV�� e� SRVVtYHO�� HP� SHVTXLVDV� FRP
JUDQGH�ULJRU�PHWRGROyJLFR��FRQWURODU�DV�YDULiYHLV�HVWUDQKDV�TXH�SRGHULDP�LQWHUIHULU�GH�DOJXP
PRGR�QRV� UHVXOWDGRV�� HYLWDQGR�� DVVLP�� D� FRQIXVmR� QR� HVWDEHOHFLPHQWR� GR�QH[R� FDXVDO� HQWUH
D�V��YDULiYHO�HLV�� LQGHSHQGHQWH�V��H�GHSHQGHQWH�V���7RPDP�VH�� DVVLP��DOJXQV�FXLGDGRV�� FRPR�
SRU�H[HPSOR��QR�FDVR�GH�OLVWDV�GH�HVWtPXORV��LQYHUWHU�D�RUGHP�GH�DSUHVHQWDomR�SDUD�D�PHWDGH
GD�SRSXODomR�� D� DSOLFDomR�FHJD�GRV�HVWtPXORV��RX� VHMD��QmR�GDU� D� FRQKHFHU� DR� VXMHLWR�TXDO�R
UHVXOWDGR� TXH� VH� HVSHUD�� DOHJDQGR� RXWUR�� JUDYDomR� GRV� HVWtPXORV� SDUD� TXH� QmR� KDMD� SLVWDV
DF~VWLFDV�GLIHUHQWHV�HP�FDGD�XPD�GDV�DSOLFDo}HV�H�DVVLP�SRU�GLDQWH��2XWUD�IRUPD�GH�PLQLPL]DU
FRQIXV}HV�TXH�SRGHP�VHU�FDXVDGDV�SRU�YDULiYHLV�HVWUDQKDV�p�RSHUDU�FRP�VLWXDo}HV�GH�SUp�WHVWH
H� GH� SyV�WHVWH�� TXH� SRVVLELOLWDP� PHQVXUDU� R� HIHLWR� GD� YDULiYHO� LQGHSHQGHQWH� VREUH� RV
UHVXOWDGRV�GH�XP�PHVPR�JUXSR�GH�VXMHLWRV��8P�H[HPSOR�GH�HPSUHJR�GH�VLWXDo}HV�GH�SUp�WHVWH
H�GH�SyV�WHVWH�IRL�D�SHVTXLVD�GH�PHVWUDGR�GHVHQYROYLGD�SRU�5HQLOVRQ�-RVp�0HQHJDVVL� �������
VRE� D� RULHQWDomR� GH� /RQL�*ULPP�&DEUDO�� TXH� WHYH� FRPR� REMHWLYR� LQYHVWLJDU� TXDO� R�PHOKRU
HQIRTXH�SDUD�R�HQVLQR�GD� OHLWXUD�� D�SDUWLU�GD�DSOLFDomR�GH�GXDV�DERUGDJHQV�� D�SURFHVVXDO� H�D
WH[WXDO��$�ILP�GH�PLQLPL]DU�R�HIHLWR�GH�XPD�YDULiYHO�HVWUDQKD��R�IDWRU�SURIHVVRU��FDGD�XP�GRV
SHVTXLVDGRUHV�WHYH�D�VHX�FDUJR�GXDV�WXUPDV��XPD�TXH�UHFHELD�D�DERUGDJHP�SURFHVVXDO�H�RXWUD�
D�DERUGDJHP�WH[WXDO��2EVHUYRX�VH�QHVWD�SHVTXLVD�XP�GRV�SUREOHPDV�FRP�RV�TXDLV�VH�GHSDUDP
RV�H[SHULPHQWRV�HP�FLrQFLDV�KXPDQDV��D�HYDVmR�GRV�VXMHLWRV��DWWULWLRQ���6HQGR�DVVLP����GRV���
VXMHLWRV�LQFLDLV��SHUPDQHFHUDP�DR�ILQDO����

8P� H[HPSOR� GH� ULJRU� PHWRGROyJLFR� SDUD� R� HPSDUHOKDPHQWR� GRV� VXMHLWRV� QRV� p
IRUQHFLGR�SRU�$JODHO�*DPD�5RVVL��������HP�VXD�WHVH�GH�GRXWRUDGR��RQGH�VH�SURS{V�GLVFXWLU�DV
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UHODo}HV�HQWUH�GHVHQYROYLPHQWR�OLQJ�tVWLFR�H�QHXURPRWRU��D�SDUWLU�GD�KLSyWHVH�GH�TXH�´QR�3%�
XP�IDWRU�OLQJ�tVWLFR��R�JUDX�GH�DFHQWXDomR�GR�VHJPHQWR�DF~VWLFR�HP�IXQomR�GD�SRVLomR�SRU�HOH
RFXSDGD�QD�SDODYUD�H�QD�VHQWHQoD�� LQIOXHQFLD�D�GLIHUHQoD�HQFRQWUDGD�HQWUH�DGXOWRV�H�FULDQoDV�
SDUD�PHGLGDV� GH� GXUDomR�� LVVR� SRUTXH�� DV� FULDQoDV� QmR� UHGX]HP�RV� VHJPHQWRV� HP�SRVLo}HV
QmR�DFHQWXDGDV�µ��*DPD�5RVVL�������5HVXPR���$�ILP�GH�VHOHFLRQDU�RV�VXMHLWRV�GH�VXD�SHVTXLVD
�FULDQoDV� GH� �� DQRV� GH� LGDGH��� D� ´SHVTXLVDGRUD� REVHUYRX� R� JUXSR� QRV� GRLV� PHVHV� TXH
DQWHFHGHUDP�R�LQtFLR�GDV�JUDYDo}HV�HP�GXDV�RX�WUrV�YLVLWDV�VHPDQDLV��FRP�GXUDomR�GH�TXDWUR
KRUDVµ� �SiJ������ $OpP� GH� VH� HVWDEHOHFHU� XP� ERP� UDSSRUW�� D� SHVTXLVDGRUD� SRGH� H[FOXLU� DV
FULDQoDV� TXH� DSUHVHQWDYDP� SURFHVVRV� GH� VLPSOLILFDomR� GH� VRQV�� )XQFLRQRX� FRPR� JUXSR
FRQWUROH�R�SHVVRDO�WpFQLFR�GD�HVFROD��IRUPDGR�Vy�SRU�PXOKHUHV�

$� TXHVWmR� pWLFD� LPS}H� XPD� VpULH� GH� UHVWULo}HV� j� SHVTXLVD� H[SHULPHQWDO�� QR� FDVR
HVSHFtILFR�� j� SVLFROLQJ�tVWLFD�� (YLGHQWHPHQWH� QmR� VH� SRGHP� XWLOL]DU� YDULiYHLV� LQGHSHQGHQWHV
LQYDVLYDV�TXH�SRVVDP�FRPSURPHWHU�GH�DOJXP�PRGR�D� VD~GH� ItVLFD��PHQWDO�RX�HPRFLRQDO�GR
VXMHLWR��0XLWDV� VLWXDo}HV� DSDUHQWHPHQWH� LQRIHQVLYDV�SRGHP�FRQVWUDQJHU�R� VXMHLWR�� FRPR� p�R
FDVR� GH� H[SHULPHQWRV� FRP� VXMHLWRV� DGXOWRV� QmR� DOIDEHWL]DGRV�� FDVR� QmR� HQFDPLQKDGRV� FRP
WDWR��,PS}H�VH�D�DQXrQFLD�GR�LQGLYtGXR�H�VXD�FRODERUDomR�YROXQWiULD��4XHVW}HV�PDLV�GHOLFDGDV�
SRUpP�LQHYLWiYHLV�� �HQYROYHP��H[SHULPHQWRV�TXH�WHQWDP�GHPRQVWUDU�R�HIHLWR�SRVLWLYR�GH�XP
GHWHUPLQDGR�PpWRGR�GH�HQVLQR�DSUHQGL]DJHP�GD�OHLWXUD�HVFULWD��FRP�JUXSRV�FRQWUROH��1mR�VH
SRGH� VDEHU�� D� SULRUL�� � D� VXSHULRULGDGH� RX� QmR� GR�PpWRGR� D� VHU� WHVWDGR��PDV�� VHP� ID]r�OR�� R
FRQKHFLPHQWR� QmR� DYDQoD��(YLGHQWHPHQWH�� GXUDQWH� R� H[SHULPHQWR�� XP� GRV� JUXSRV� YHU�VH�i
SULYDGR�GRV�EHQHItFLRV��QDTXHOD�RFDVLmR�� �GR�PpWRGR�TXH�GHU�PHOKRUHV�UHVXOWDGRV��4XHVW}HV
JUDYHV� GH� pWLFD� HQYROYHP� D� PDQLSXODomR� GH� GDGRV� SDUD� ILQV� GH� WUDWDPHQWR� HVWDWtVWLFR�� VHMD
RPLWLQGR� DTXHOHV� TXH� QmR� GHVFRQILUPHP� D� KLSyWHVH� QXOD�� VHMD� ´DUUHGRQGDQGRµ� FLIUDV� RX
PHVPR�UHWLUDQGR�VXMHLWRV�FXMDV�UHVSRVWDV�GLVFUHSHP�GDV�HVSHUDGDV��&DEH�DVVLQDODU�TXH�PXLWRV
WUDEDOKRV�QmR�GLYXOJDP�RV�WHVWHV��R�TXH�LPSRVVLELOLWD�R�H[DPH�FUtWLFR�GD�YDULiYHO�LQGHSHQGHQWH�

��1HFHVVLGDGHV�QR�%UDVLO
&RPR� SULPHLUD� QHFHVVLGDGH� GD� SHVTXLVD� H[SHULPHQWDO� HP� SVLFROLQJ�tVWLFD� QR� %UDVLO�

LPS}H�VH� XP� OHYDQWDPHQWR� PLQXFLRVR� GR� TXH� Mi� IHLWR�� H[DPLQDQGR�VH� FULWLFDPHQWH� SRU
&HQWUR�� RV� UHIHUHQFLDLV� WHyULFRV� H� RV� UHVSHFWLYRV� FRQVWUXFWRV�� RV� SUREOHPDV� OHYDQWDGRV�� D
DGHTXDomR�GDV�KLSyWHVHV��SULQFLSDOPHQWH�VH�HPSLULFDPHQWH�WHVWiYHLV����D�FRQVWUXomR�GRV�GHVLJQV�
H[DPLQDQGR�VH� DV� YDULiYHLV� LQGHSHQGHQWHV�� HP� SULPHLUR� OXJDU�� D� HODERUDomR� GRV� WHVWHV�� R
FRQWUROH� GDV� YDULiYHLV� HVWUDQKDV�� D� VHOHomR� GRV� VXMHLWRV� GR� JUXSRV� H[SHULPHQWDO� H� FRQWUROH�
TXDQWRV�H�TXDLV�IDWRUHV�IRUDP�LQYHVWLJDGRV���ILQDOPHQWH�D�DYDOLDomR�GRV�GDGRV�H�VHX�WUDWDPHQWR
HVWDWtVWLFR�

&RPR�XPD�VHJXQGD�QHFHVVLGDGH�GD�SHVTXLVD�H[SHULPHQWDO�HP�SVLFROLQJ�tVWLFD��WRUQD�VH
QHFHVViULR�DYDOLDU�RV�H[SHULPHQWRV�DWUDYpV�GD�UpSOLFD�SRU�RXWURV�FHQWURV�GH�SHVTXLVD��D�ILP�GH
WHVWDU� VXD� FRQILDELOLGDGH�� (VWD� WDUHID� LPSOLFD� QmR� DSHQDV� PHQVXUDU� D� SHVTXLVD� FRPR� DLQGD
FDSDFLWDU�RV�MRYHQV�SHVTXLVDGRUHV�SDUD�D�H[SHULPHQWDomR�

&RPR� WHUFHLUD� QHFHVVLGDGH�� p� QHFHVViULR� UHYHU� RV� SURJUDPDV� H�� GHQWUR� GHOHV�� RV
FRQWH~GRV� GDV� GLVFLSOLQDV� TXH� IRUPDP� R� SVLFROLQJ�LVWD� H[SHULPHQWDO�� $OpP� GH� XPD� VyOLGD
IRUPDomR� HP� WHRULDV� TXH� SRVVDP� JHUDU� TXHVW}HV� H�� SRUWDQWR�� KLSyWHVHV� H[SHULPHQWDLV�� RV
HVWXGDQWHV�SUHFLVDP�DSUHQGHU�D�IRUPXODU�HVWDV�~OWLPDV��'HYHUmR�DSUHQGHU�D�FRQVWUXLU�GHVLJQV��D
FRQVWUXLU� WHVWHV�� D� GHFLGLU� TXDO� R� PHOKRU� WUDWDPHQWR� HVWDWtVWLFR�� D� FRQWURODU� DV� YDULiYHLV�� D
VHOHFLRQDU�RV�VXMHLWRV��D�GHILQLU�XPD�VLWXDomR�H[SHULPHQWDO��D�FRQGX]LU�D�SHVTXLVD��D�WDEXODU�RV
GDGRV�� D� DQDOLVi�ORV�� D� LQWHUSUHWi�ORV� H� ILQDOPHQWH� D� UHGLJLU� XPD� FRPXQLFDomR� SDUD� D
FRPXQLGDGH�FLHQWtILFD��'H�QmR�PHQRU�LPSRUWkQFLD�p�HVWDU�DSDUHOKDGR�SDUD�OHU�DV�SXEOLFDo}HV�
DYDOLDQGR�DV�HP�WRGRV�HVWHV�LWHQV��8UJH�TXH�D�WD[RQRPLD�GDV�*UDQGHV�ÉUHDV��ÉUHDV�H�6XEiUHDV
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GR� &13T� H� &$3(6� VHMD� UHYLVWD� H� DGTXLUD� PDLRU� IOH[LELOLGDGH� SDUD� ID]HU� IDFH� jV� PXGDQoDV
UiSLGDV� H� FRQWtQXDV� SRU� TXH� SDVVDP� D� &LrQFLD� H� D� 7HFQRORJLD� H� VH� DGDSWH� DR� TXH� 3LDJHW� Mi
DVVLQDODYD�GH�TXH�DV�IURQWHLUDV�HQWUH�DV�FLrQFLDV�IOXWXDP�VHP�FHVVDU��6HQGR�DVVLP��p�QHFHVViULR
KDYHU�YDVRV�FRPXQLFDQWHV�HQWUH�RV�YiULRV�&HQWURV�H�'HSDUWDPHQWRV��DEULJDQGR�UHDUWLFXODo}HV
FRPR�D�HQVHMDGD�SHOR�VXUJLPHQWR�GDV�&LrQFLDV�&RJQLWLYDV��3DUD�D�SVLFROLQJ�LVWD�H[SHULPHQWDO
VH� ID]HP� QHFHVViULRV� VyOLGRV� FRQKHFLPHQWRV� VREUH� DV� WHRULDV� GD� 3VLFRORJLD� &RJQLWLYD�
YLQFXODGDV�jV�WHRULDV�OLQJ�tVWLFDV�

$LQGD� HQWHQGR� TXH� p� SUHPDWXUR� WUDoDU� DV� SULRULGDGH� GRV� WySLFRV� GD� SHVTXLVD
SVLFROLQJ�tVWLFD� H[SHULPHQWDO� QR� %UDVLO�� SRLV� QmR� GLVSRPRV� GH� SHVTXLVDGRUHV� FRP� VyOLGD
IRUPDomR�HP�Q~PHUR�VXILFLHQWH�SDUD�VXD�FRQGXomR�

���5D]}HV�H�FDXVDV
2V�SUREOHPDV�SDUD� D�3VLFROLQJ�tVWLFD�([SHULPHQWDO� GHFRUUHQWHV� WDQWR�GDV� RULJHQV� GD

3VLFROLQJ�tVWLFD� TXDQWR� GH� VXD� QDWXUH]D� FRPR� SHUWHQFHQWH� jV� FLrQFLDV� KXPDQDV�� QDV� TXDLV
UHVVDOWDP�RV�TXH�VH�UHIHUHP�j�YDOLGDGH�GRV�FRQVWUXFWRV��j�YDOLGDGH�H[WHUQD�H�j�YDOLGDGH�LQWHUQD�
ID]HP�FRP�TXH�VH�EXVTXHP�RXWUDV�DOWHUQDWLYDV��SDUD�H[SOLFDU�DV�UD]}HV��7RXOPLQ��������PDLV
GR�TXH�DV�FDXVDV�GH�GHWHUPLQDGRV�HIHLWRV��&RPR�FRPSOHPHQWDUHV�j�SHVTXLVD�H[SHULPHQWDO�VH
HQFRQWUDP� RV� HVWXGRV� FRUUHODFLRQDLV� TXH� REVHUYDP� DV� UHODo}HV� TXH� RFRUUHP� QDWXUDOPHQWH
HQWUH�YDULiYHLV��&LWDP�VH��DLQGD��RV�GHVLJQV�TXDVL�H[SHULPHQWDLV�TXH�GHVHQYROYHP�SHVTXLVDV�FRP
YDULiYHLV� LQGHSHQGHQWHV� QmR� PDQLSXODGDV�� 0XLWRV� RXWURV� PpWRGRV�� FRPXQV� jV� FLrQFLDV
KXPDQDV��WDPEpP�WrP�VLGR�XWLOL]DGRV�QD�SHVTXLVD�SVLFROLQJ�tVWLFD��FRPR�R�REVHUYDFLRQDO��DV
SHVTXLVDV� GH� FDPSR�� � R� HVWXGR� GH� FDVRV�� H� � D� XWLOL]DomR� GH� DUTXLYRV�� FRPR� R� DUTXLYR
&+,/'(6��SRU�H[HPSOR�

$� SHVTXLVD� H[SHULPHQWDO�� DR� GHVFRQILUPDU� KLSyWHVHV� QXODV�� GDQGR� VXVWHQWDomR� jV
KLSyWHVHV�DOWHUQDWLYDV�p�XPD�GDV�SULQFLSDLV�EDVHV�SDUD�R�GHVHQYROYLPHQWR�GDV� WHRULDV��TXH�VH
FDUDFWHUL]DP�SHOR�VHX�FDUiWHU�SURYLVyULR�

5HIHUrQFLDV�%LEOLRJUiILFDV
$1726�� *�� 7H[WH� DOV� .RQVWLWXLQVIRUPHQ� YRQ� :LVVHQ�� 7KHVHQ� ]X� HLQHU� HYROXWLRQV

WKHRUHWLVFKHQ� %HJU�QGXQJ� GHU� 7H[WOLQJXLVWLN�� ,Q�� $QWRV�� *�� H� 7LHW]�� +�� �RUJV��� 'LH
=XNXQIW���GHU�7H[WOLQJXLVWLN��7UDGLWLRQHQ��7UDQVIRUPDWLRQHQ��7UHQGV��7�ELQJHQ��1LHPH\HU��5*/
�����3iJV�����������7UDG��GH�+DQV�3HWHU�:LHVHU��8(&(��������

BALL, E.W. e BLACHMAN, B.A . Does phoneme awareness training in kindergarten
make a   difference in early word recognition and developmental spelling? Reading
5HVHDUFK���4XDUWHUO\��;;9,������������������

%(57(/621�� 3�� H� '(� *(/'(5�� %�� /HDUQLQJ� DERXW� UHDGLQJ� IURP� OLWHUDWHV�� ,Q� � $� �0�
*DODEXUGD� �RUJ��� )URP� QHXURQV� WR� UHDGLQJ�� &DPEULGJH�� 0DVV�� 0�,�7��%UDGIRUG�
�����%5$'/(<�� /�� H� %5<$17�� 3�(�� � &DWHJRUL]LQJ� VRXQGV� DQG� OHDUQLQJ� WR� UHDG�� D
FDXVDO����FRQQHFWLRQ��1DWXUH��������������������

'(�6$86685(��)��&XUVR�GH� OLQJ�tVWLFD� JHUDO��7UDG��GH�$� ��&KHOLQL�� -�3�3DHV�H� ,��%OLNVWHLQ��6mR
3DXOR��&XOWUL[�863�������

(,0$6��3�'��$XGLWRU\�DQG� OLQJXLVWLF�SURFHVVLQJ�RI�FXHV� IRU�SODFH�RI�DUWLFXODWLRQ�E\� LQIDQWV�
3HUFHSWLRQ�DQG�3V\FKRSK\VLFV������3iJV���������������

BBBBBBBBBB�$XGLWRU\�DQG�SKRQHWLF�FRGLQJ�RI�WKH�FXHV�IRU�VSHHFK��'LVFULPLQDWLRQ�RI�WKH�>U��
O@�GLVWLQFWLRQ�E\�\RXQJ�LQIDQWV���3HUFHSWLRQ�DQG�3V\FKRSK\VLFV������SiJV��������������
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*$0$�5266,���$��-��$��5HODo}HV�HQWUH�GHVHQYROYLPHQWR�OLQJ�tVWLFR�H�QHXURPRWRU��D�DTXLVLomR�GD�GXUDomR
QR�SRUWXJXrV�EUDVLOHLUR��7HVH�GH�'RXWRUDGR��&DPSLQDV��81,&$03��QmR�SXEOLFDGD�������

-$0(6�*22':,1��&��5HVHDUFK�LQ�3V\FKRORJ\��PHWKRGV�DQG�GHVLJQ��1HZ�<RUN���-RKQ�:LOH\�������
-86&=<.��3�:��7KH�GLVFRYHU\�RI�VSRNHQ�ODQJXDJH��&DPEULGJH��0DVV���0�,�7�������
26*22'�� &�� (�� H� 6(%(2.�� 7�$� �� 3V\KROLQJXLVWLFV�� D� VXUYH\� RI� WKHRU\� DQG� UHVHDUFK� 3UREOHPV�

%DOWLPRUH��,QGLDQD�8QLY��>����@�����HG��DPSOLDGD�������
0$5;��0�+��7KH�JHQHUDO�QDWXUH�RI�WKHRU\�FRQVWUXFWLRQ��,Q�0�+��0DU[��RUJ���7KH�JHQHUDO�QDWXUH

RI�WKHRU\�FRQVWUXFWLRQ���1HZ�<RUN��0DF0LOODQ��SiJV�������������>����@��HGLomR�UHYLVWD�
0$77,1*/<�� ,�*�� � 5HDGLQJ�� WKH� OLQJXLVWLF� SURFHVV�� DQG� OLQJXLVWLF� DZDUHQHVV�� ,Q� -�)�

.DYDQDJK�H�,�*��0DWWLQJO\��RUJV����/DQJXDJH�E\�HDU�DQG�E\�H\H��7KH�UHODWLRQVKLSV�EHWZHHQ�VSHHFK
DQG�UHDGLQJ��&DPEULGJH��0DVV��0�,�7���SiJV���������������

0(1(*$66,�� 5�-�� &RQIURQWR� HQWUH� DERUGDJHQV� GH� OHLWXUD�� 'LVVHUWDomR� GH� 0HVWUDGR�
)ORULDQySROLV��3*/�8)6&�������
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