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$JUDGHFHPRV�SULPHLUDPHQWH�D�'HXV�SRU�QRV�SRVVLELOLWDU�FKHJDU�D�HVVH�PRPHQWR��

$RV� QRVVRV� SDLV� &UHX]D�� (YDQGUR�� (YHUDOGR� H� /X]LQHLGH�� TXH� VmR� H[HPSORV� GH�

SHUVHYHUDQoD�H�QmR�PHGHP�HVIRUoRV�SDUD�TXH�QRVVRV�VRQKRV�VHMDP�UHDOL]DGRV��3RU�WRGR�

DPRU��H�SRU�VHPSUH�VHUHP�QRVVRV�SRUWRV�VHJXURV��QRV�HQVLQDQGR�H�IRUWDOHFHQGR�R�YDORU�H�

D� LPSRUWkQFLD� GRV� HVWXGRV�� +RMH� HVWDPRV� FROKHQGR� RV� IUXWRV�� SRUWDQWR� HVVD� YLWyULD�

GHGLFDPRV�j�YRFrV��

$RV� QRVVRV� LUPmRV� *DEULHOOH�� %UXQR�� ,QG\UD� H� )HOLSH� SRU� HVWDUHP� VHPSUH�

SUHVHQWH� HP� QRVVD� MRUQDGD�� SHODV� SDODYUDV� GH� HQFRUDMDPHQWR� H� DPSDUR� QRV�PRPHQWRV�

QHFHVViULRV��$R�%HOQ{QLR� H� DR� -~OLR�� QRVVRV� FRPSDQKHLURV� GH� YLGD�� SRU� WRGR�R� DSRLR��

DPRU�H�FRPSUHHQVmR�DR�ORQJR�GHVVD�MRUQDGD��

¬V� DPL]DGHV�� TXH� FRQTXLVWDPRV� H� FRQYLYHPRV� GXUDQWH� HVVH� SHUtRGR WmR�

LPSRUWDQWH�GH�QRVVDV�YLGDV��WHQKDP�FHUWH]D��TXH�YRFrV�WRUQDUDP�QRVVRV�GLDV�PDLV�IiFHLV�

H�DOHJUHV��(P�HVSHFLDO��(OL]DEHWK��/XDQD��.DULQH��,VODQH�&DUROLQH��6DUD��0DUFXV��/DUD�H�

/DULVVD��

¬� 8QLYHUVLGDGH� )HGHUDO� GH� $ODJRDV�� REULJDGD� SRU� WHU� QRV� UHFHELGR� GH� EUDoRV�

DEHUWRV� H� QRV� SURSRUFLRQDU� GLDV� GH� PXLWR� DSUHQGL]DGR�� WHPRV� RUJXOKR� HP� GL]HU� TXH�

ID]HPRV�SDUWH�GHVVH�OXJDU��¬�WRGR�FRUSR�GRFHQWH�GD�)28)$/��EHP�FRPR�DRV�VHUYLGRUHV�

GD�QRVVD�DPDGD�FOtQLFD��SRU�VHPSUH�VHUHP�VROtFLWRV�H�HPSHQKDGRV�D�QRV�DMXGDU�IUHQWH jV�

GLILFXOGDGHV��

$R�QRVVR�2ULHQWDGRU��5LFDUGR�%HVVD�� QmR� WHPRV� SDODYUDV� SDUD� DJUDGHFHU� D� VXD�

GLVSRQLELOLGDGH�� SDFLrQFLD� H� WRGR� R� FRQKHFLPHQWR� WUDQVPLWLGR� GXUDQWH� HVWH� FDPLQKR��

OHYDUHPRV� RV� DSUHQGL]DGRV� SDUD� QRVVDV� YLGDV�� &RPR� WDPEpP� j� 3URI��� 'U��� -DQDtQD

6DOPRV�SRU�QRV�DX[LOLDU�QR�DPDGXUHFLPHQWR�FLHQWtILFR��

¬� EDQFD�� 3URI���'U�� -DQDtQD�6DOPRV� H�3URI��'U��9DOWXLU�%DUERVD� SRU� DFHLWDUHP�

ID]HU�SDUWH�GD�UHDOL]DomR�GHVVD�HWDSD�HP�QRVVD�FDPLQKDGD�QHVWD�IDFXOGDGH��

3RU� ILP�� DJUDGHFHPRV� DRV� QRVVRV� IDPLOLDUHV� H� DPLJRV�� TXH� LQWHUIHULUDP�

LQGLUHWDPHQWH��PDV� QRV� GHUDP� DSRLR� H� LQFHQWLYR� FRQVWDQWH��2EULJDGD� SRU� DFUHGLWDU� QR�

QRVVR�SRWHQFLDO�
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,QWURGXomR��$V�GLVIXQo}HV�WHPSRURPDQGLEXODUHV�VmR�SDWRORJLDV�TXH�VH�PDQLIHVWDP�FRP�

VLQWRPDWRORJLD� GRORURVD� H� SRGHP� DFDUUHWDU� QD� GHJHQHUDomR� GD� DUWLFXODomR�

WHPSRURPDQGLEXODU�� FXMR� WUDWDPHQWR� EDVHLD�VH� QR� FRQWUROH� GRV� VLQWRPDV�� $� WR[LQD

ERWXOtQLFD� WHP� JDQKDGR� GHVWDTXH� SRU� VHU� XPD� HVWUDWpJLD� WHUDSrXWLFD� QmR� LQYDVLYD� H�

UHYHUVtYHO�� VHQGR� DPSODPHQWH� XWLOL]DGD� SRU� DSUHVHQWDU� XP� GHVHPSHQKR� VLJQLILFDWLYR�

SDUD�WUDWDU�GLVW~UELRV�GH�KLSHUDWLYLGDGH�PXVFXODU��(QWUHWDQWR��VHX�XVR�SDUD�WUDWDPHQWR�GH�

GLVIXQo}HV�WHPSRURPDQGLEXODUHV�DLQGD�p�FRQVLGHUDGR�XPD� IHUUDPHQWD�GH�XVR�RII�ODEHO��

2EMHWLYR�� 'LDQWH� GR� H[SRVWR�� REMHWLYD�VH� FRP� HVVH� HVWXGR� DYDOLDU� D� TXDOLGDGH�

PHWRGROyJLFD� GDV� UHYLV}HV� VLVWHPiWLFDV� SXEOLFDGDV� TXH� YHUVDP� VREUH� D� DSOLFDomR� GD�

WR[LQD� QHVWDV� GLVIXQo}HV��0DWHULDO� H�0pWRGR�� 8PD� UHYLVmR� DEUDQJHQWH� IRL� FRQGX]LGD��

VHQGR�HOHJtYHLV�UHYLV}HV�VLVWHPiWLFDV�FRP�RX�VHP�PHWDQiOLVH�VREUH�D�DSOLFDomR�GD�WR[LQD�

ERWXOtQLFD�QR�WUDWDPHQWR�GDV�GLVIXQo}HV�WHPSRURPDQGLEXODUHV��$�EXVFD�IRL�UHDOL]DGD�SRU�

GRLV�UHYLVRUHV�QDV�VHJXLQWHV�EDVHV�GH�GDGRV��0('/,1(�YLD�3XE0HG��(PEDVH��6FRSXV��

:HE� RI� 6FLHQFH�� '$5(�&RFKUDQH� H� 6,*/(� YLD� 2SHQ*UH\�� � 2V� UHYLVRUHV� UHDOL]DUDP�

WRGD�D�H[WUDomR�H�VHOHomR�GRV�GDGRV�GH�IRUPD�LQGHSHQGHQWH��HP�FDVR�GH�GHVDFRUGR��XP�

WHUFHLUR� UHYLVRU� IRL� FRQVXOWDGR�� 2� LQVWUXPHQWR� $067$5� �� IRL� XWLOL]DGR� SDUD�

FODVVLILFDomR� GD� TXDOLGDGH�PHWRGROyJLFD� GDV� UHYLV}HV�� �5HVXOWDGRV��'HQWUH� DV� UHYLV}HV�

VLVWHPiWLFDV� LQFOXtGDV�� VHLV� DSUHVHQWDUDP� XPD� TXDOLGDGH� PHWRGROyJLFD� FULWLFDPHQWH�

EDL[D�H�XPD�UHYLVmR�H[LELX�XPD�TXDOLGDGH�PHWRGROyJLFD�EDL[D��&RQFOXVmR��(P�VtQWHVH��

RV�UHVXOWDGRV�GHVWH�HVWXGR�SRVVLELOLWDUDP�DILUPDU�TXH�DV�GHVFREHUWDV�GDV�UHYLV}HV�GHYHP�

VHU� H[DPLQDGDV� FRP� FDXWHOD�� 'HVVH� PRGR�� SRGH�VH� FRQFOXLU� TXH� RV� UHVXOWDGRV� QmR�

IRUQHFHP� FRQILUPDomR� HVWDWtVWLFD� SDUD� UHFRPHQGDU� RX� UHIXWDU� R� XVR� ODEHO� GD� WR[LQD�

ERWXOtQLFD�QR�WUDWDPHQWR�GDV�GLVIXQo}HV�WHPSRURPDQGLEXODUHV��

3DODYUDV�FKDYHV�� 6tQGURPH� GD� GLVIXQomR� GD� DUWLFXODomR� WHPSRURPDQGLEXODU�� 7R[LQDV�

ERWXOtQLFDV��5HYLVmR�VLVWHPiWLFD��
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,QWURGXFWLRQ�� 7KH� WHPSRURPDQGLEXODU� GLVRUGHUV� DUH� SDWKRORJLHV� WKDW� PDQLIHVW� SDLQIXO�

V\PSWRPV�DQG�FDQ�OHDG�WR�GHJHQHUDWLRQ�RI�WKH�WHPSRURPDQGLEXODU�MRLQW��ZKRVH�WUHDWPHQW�

LV� EDVHG�RQ�V\PSWRP�FRQWURO��%RWXOLQXP� WR[LQ�KDV�JDLQHG�SURPLQHQFH� IRU�EHLQJ�D�QRQ�

LQYDVLYH� DQG� UHYHUVLEOH� WKHUDSHXWLF� VWUDWHJ\�� EHLQJ� ZLGHO\� XVHG� IRU� SUHVHQWLQJ� D�

VLJQLILFDQW� SHUIRUPDQFH� WR� WUHDW�PXVFXODU� K\SHUDFWLYLW\� GLVRUGHUV��+RZHYHU�� LWV� XVH� IRU�

WKH� WUHDWPHQW� RI� WHPSRURPDQGLEXODU� GLVRUGHUV� LV� VWLOO� FRQVLGHUHG� DQ� RII�ODEHO� WRRO��

2EMHFWLYH��$FFRUGLQJ� WR� WKDW�� WKH� DLP�RI� WKLV� VWXG\�ZDV� WR� HYDOXDWH� WKH�PHWKRGRORJLFDO�

TXDOLW\�RI�SXEOLVKHG�V\VWHPDWLF�UHYLHZV�WKDW�GHDO�ZLWK�WKH�DSSOLFDWLRQ�RI�WKH�WR[LQ�LQ�WKHVH�

GLVRUGHUV��0DWHULDO�DQG�0HWKRG��$�FRPSUHKHQVLYH�UHYLHZ�ZDV�FRQGXFWHG�DQG�V\VWHPDWLF�

UHYLHZV� ZLWK� RU� ZLWKRXW� PHWD�DQDO\VLV� RQ� WKH� DSSOLFDWLRQ� RI� ERWXOLQXP� WR[LQ� LQ� WKH�

WUHDWPHQW� RI� WHPSRURPDQGLEXODU� GLVRUGHUV�ZHUH� HOLJLEOH��7KH� VHDUFK�ZDV� SHUIRUPHG� E\�

WZR�UHYLHZHUV�LQ�WKH�IROORZLQJ�GDWDEDVHV��0('/,1(�YLD�3XE0HG��(PEDVH��6FRSXV��:HE�

RI� 6FLHQFH�� '$5(�&RFKUDQH� DQG� 6,*/(� YLD� 2SHQ*UH\�� 7KH� UHYLHZHUV� SHUIRUPHG� DOO�

GDWD�H[WUDFWLRQ�DQG�VHOHFWLRQ�LQGHSHQGHQWO\��LQ�FDVH�RI�GLVDJUHHPHQW��D�WKLUG�UHYLHZHU�ZDV�

FRQVXOWHG��7KH�$067$5���LQVWUXPHQW�ZDV�XVHG�WR�FODVVLI\�WKH�PHWKRGRORJLFDO�TXDOLW\�RI�

WKH� UHYLHZV�� 5HVXOWV�� $PRQJ� WKH� V\VWHPDWLF� UHYLHZV� LQFOXGHG�� VL[� KDG� D� FULWLFDOO\� ORZ�

PHWKRGRORJLFDO� TXDOLW\� DQG� RQH� UHYLHZ� H[KLELWHG� D� ORZ� PHWKRGRORJLFDO� TXDOLW\��

&RQFOXVLRQ�� ,Q� VXPPDU\�� WKH� UHVXOWV� RI� WKLV� VWXG\� PDGH� LW� SRVVLEOH� WR� DIILUP� WKDW� LWV�

ILQGLQJV�VKRXOG�EH� UHYLHZHG�ZLWK�FDXWLRQ��7KXV�� LW� FDQ� EH�FRQFOXGHG� WKDW� WKH� UHVXOWV�GR�

QRW�SURYLGH�VWDWLVWLFDO�FRQILUPDWLRQ�WR�UHFRPPHQG�RU�QR�WKH�ODEHO�XVH�RI�ERWXOLQXP�WR[LQ�

WR�WUHDW�WHPSRURPDQGLEXODU�GLVRUGHUV�

.H\ZRUGV�� 7HPSRURPDQGLEXODU� MRLQW� G\VIXQFWLRQ� V\QGURPH�� %RWXOLQXP� WR[LQV��

6\VWHPDWLF�UHYLHZ��
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$� DUWLFXODomR� WHPSRURPDQGLEXODU� �$70�� p� XPD� HVWUXWXUD� FRPSOH[D�� FRPSRVWD�

SRU�IRVVD�DUWLFXODU��HPLQrQFLD�DUWLFXODU��F{QGLOR��HQWUH�VHXV�FRPSRQHQWHV�yVVHRV��DOpP�GH�

FDUWLODJHP� H� PHPEUDQD� VLQRYLDO�� GLVFR� DUWLFXODU�� FiSVXOD� DUWLFXODU� H� OLJDPHQWRV�� 6HX�

VXSULPHQWR� VDQJXtQHR� GHULYD�� SULQFLSDOPHQWH�� GRV� UDPRV� WHPSRUDLV� VXSHUILFLDLV� H�

PD[LODUHV� GD� DUWpULD� FDUyWLGD� H[WHUQD� H� GD� DUWpULD� PDVVHWpULFD�� $� LQHUYDomR� GD� $70��

DGHPDLV��DGYpP��SULQFLSDOPHQWH��GH�UDPRV�GR�QHUYR�DXULFXORWHPSRUDO��FRP�FRQWULEXLo}HV�

DQWHULRUHV�GR�QHUYR�PDVVHWpULFR�H�QHUYR�WHPSRUDO�SURIXQGR�SRVWHULRU��

$V�GLVIXQo}HV� WHPSRURPDQGLEXODUHV� �'70��VmR�XP�VXEJUXSR�GH�SDWRORJLDV�TXH�

HQYROYHP� DV� HVWUXWXUDV� DQWHULRUPHQWH� GHVFULWDV� H� iUHDV� DGMDFHQWHV� GD� FDEHoD� H� GR�

SHVFRoR�� (WLRORJLFDPHQWH��p�XPD�FRQGLomR�FU{QLFD�GH�RULJHP�PXOWLIDWRULDO��FDUDFWHUL]DGD�

SRU� VLQWRPDWRORJLD� GRORURVD� QDV� UHJL}HV� HQYROYLGDV� H� SRGH�� SURJUHVVLYDPHQWH� OHYDU� D�

GHWHULRUDomR�GD�$70��R�TXH�LPSDFWD QD�TXDOLGDGH�GH�YLGD�GRV�SRUWDGRUHV���� ,QLFLDOPHQWH��

PDQLIHVWD�VH� SRU� PHLR� GH� UXtGRV� LQWUD�DUWLFXODUHV�� � OLPLWDomR� GD� DEHUWXUD� GD� ERFD��

PRYLPHQWRV�PDQGLEXODUHV�GHVFRRUGHQDGRV��DOWHUDo}HV�QD�RFOXVmR�GHQWDO��HQWUH�RXWURV�����

2�WUDWDPHQWR�GD�'70�EDVHLD�VH��SULQFLSDOPHQWH��QR�FRQWUROH�GD�VLQWRPDWRORJLD�

GR� SDFLHQWH� H� QD� DERUGDJHP� GH� TXDO�LV�� FRPSRQHQWH�V�� HVWi�mR�� VHQGR� DFRPHWLGR�V���

(QWUHWDQWR��SRGH�VHU�GLItFLO�GHWHUPLQDU�VH�D�GRU�PXVFXODU�p�SULPiULD�RX�VHFXQGiULD�D�XP�

SUREOHPD� LQWUD�DUWLFXODU��SRLV�SRGHP�RFRUUHU�GH�IRUPD�VLPXOWkQHD�H�GLILFXOWDU�D�HOHLomR�

GD� PHOKRU� DERUGDJHP� WHUDSrXWLFD�� 'HQWUH� RV� PpWRGRV� WHUDSrXWLFRV� FRPXPHQWH�

HPSUHJDGRV��HVWi�R�IDUPDFROyJLFR��DWUDYpV�GH�DQDOJpVLFRV�RSLRLGHV�H�QmR�RSLRLGHV��DQWL�

LQIODPDWyULRV� HVWHURLGDLV� H� QmR� HVWHURLGDLV�� DQHVWpVLFRV� ORFDLV�� UHOD[DQWHV� PXVFXODUHV��

DQWLGHSUHVVLYRV� H� DQVLROtWLFRV����� DOLDGRV� RX� QmR� DR� XVR� GH� SODFDV� RFOXVDLV�� WHUDSLDV�

PDQXDLV�� DERUGDJHQV� SVLFROyJLFDV�� WHUDSLDV� GH� DJXOKDPHQWR� H� RUWRSHGLD�� &RQWXGR��

SDFLHQWHV�TXH�QmR�UHVSRQGHP�D�HVWHV�WUDWDPHQWRV UHSUHVHQWDP�XP�GHVDILR�WHUDSrXWLFR����

�������

'HQWUH� RV� WUDWDPHQWRV� IDUPDFROyJLFRV� PDLV� FRQWHPSRUkQHRV�� GHVWDFD�VH� D�

XWLOL]DomR� GD� WR[LQD� ERWXOtQLFD� �7%��� SRU� VHU� XP� PpWRGR� QmR�LQYDVLYR�� UHYHUVtYHO� H�

SRVVXLU� XP� LQWHUYDOR� GH� DGPLQLVWUDomR� GH� GRVHV� UHODWLYDPHQWH� ORQJR� ����� PHVHV���



ϭϬ

TXDQGR� FRPSDUDGD� DRV� GHPDLV� PpWRGRV� WHUDSrXWLFRV�� $� 7%� p� XPD� QHXURURWR[LQD�

SURGX]LGD�SRU�XPD�EDFWpULD�FKDPDGD�&ORVWULGLXP�%RWXOLQXP�H�SRGH�VHU�GLYLGLGD�HP�RLWR�

WLSRV� GLIHUHQWHV�� TXH� VmR� FRQKHFLGRV� SHODV� OHWUDV�$�� %�� &��'��(�� )��*� H�+�� GRV� TXDLV��

DSHQDV�RV�WLSRV�$��%�H�)�SRVVXHP�XWLOLGDGH�FOtQLFD��$�WR[LQD�ERWXOtQLFD�WLSR�$��7%�$���

DWXDOPHQWH� GHQRPLQDGD� 2QDERWXOLQXP� WR[LQD� $� SHOD� )RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�

�)'$��� H� p� FRQKHFLGD� SRU� VHU� D� PDLV� SRWHQWH� H� GXUDGRXUD� HQWUH� RV� RLWR� VHUyWLSRV��

GHVWDFDQGR�VH� SRU� DSUHVHQWDU� XP� GHVHPSHQKR� VLJQLILFDWLYR� SDUD� WUDWDU� GLVW~UELRV� GH�

KLSHUDWLYLGDGH�PXVFXODU�IRFDO������

2� PHFDQLVPR� GH� DomR� GD� 7%� EDVHLD�VH� HP� VXD� DOWD� DILQLGDGH� SHODV� VLQDSVHV�

FROLQpUJLFDV�� R� TXH� OHYD� DR� EORTXHLR� WHPSRUiULR� GD� OLEHUDomR� GH� DFHWLOFROLQD� QD� SODFD�

PRWRUD�� UHGX]LQGR� D� DWLYLGDGH� PXVFXODU� DFUHVFLGR� D� XP� HIHLWR� GH� GLPLQXLomR� GRV�

PHGLDGRUHV� LQIODPDWyULRV�� LQFOXLQGR� R� JOXWDPDWR� H� D� VXEVWkQFLD� 3�� (VWH� ~OWLPR�� p� XP�

QHXURSHSWtGHR� SUHVHQWH� QR� Q~FOHR� GR� JkQJOLR� WULJHPLQDO�� HQYROYLGR� QD� LQIODPDomR�

QHXURJrQLFD�H� QD�JrQHVH�GH�GLVW~UELRV�GD�GRU��7RGDYLD��j�PHGLGD�TXH�QRYDV�FRQH[}HV�

VLQiSWLFDV�VmR�IRUPDGDV��H[LVWH�XPD�UHGXomR�GR�VHX�HIHLWR��(P�OLQKDV�JHUDLV��D�DomR�GD�

7%� p� VXVWHQWDGD� GH� �� D� �� PHVHV�� SURPRYHQGR� XP� HIHLWR� GH� UHOD[DPHQWR� PXVFXODU�

GXUDQWH�HVVH�SHUtRGR��������

7HQGR� HP� YLVWD� TXH� D� PDLRULD� GRV� FDVRV� GH� GLVIXQo}HV� HVWmR� DVVRFLDGDV� DR�

DSHUWDPHQWR�GHQWiULR��DR�EUX[LVPR�RX�DRV�PRYLPHQWRV�SDUDIXQFLRQDLV�PDQGLEXODUHV������

p�FRHUHQWH�LQIHULU�R�XVR�GD�7%�FRPR�WUDWDPHQWR�SDUD�'70��'H�DFRUGR�FRP�5$2�HW�DO�

�������� D� DWLYLGDGH� GD� QHXURWR[LQD� UHGX]� RV� HIHLWRV� KLSHUIXQFLRQDLV� PXVFXODUHV�� QmR�

OLPLWDQGR� VHX� XVR� SDUD� DV� IXQo}HV� URWLQHLUDV�� TXH� UHVXOWDULD� QD� PHOKRUD� GD� DEHUWXUD�

EXFDO��IXQomR�PDVWLJDWyULD�H�GLPLQXLomR�GD�VHQVLELOLGDGH�GRORURVD��

1R� DQR� ������ D� )'$� OLEHURX� VHX� XVR� SDUD� R� WUDWDPHQWR� GH� GLVWRQLD� FHUYLFDO��

FRQVWLWXLQGR�D�IRUPD�SULPiULD�GH�WUDWDPHQWR�QR�WHPSR�DWXDO��'DGR�LVVR��D�7%�SDVVRX�D�

VHU� REMHWR� GH� HVWXGR� GH� GLYHUVRV� HQVDLRV� FOtQLFRV� TXH� DYDOLDP� VXD� HILFiFLD� HP�

FRPSDUDomR� D� RXWURV� PpWRGRV� WHUDSrXWLFRV� SDUD� GLYHUVDV� SDWRORJLDV�� $� H[HPSOR�� � R�

IiUPDFR� %272;��� TXH� GH� DFRUGR� FRP� R� EXOiULR� HOHWU{QLFR� GD� $QYLVD� �DFHVVR�

GLVSRQtYHO� HP��

KWWSV���FRQVXOWDV�DQYLVD�JRY�EU���EXODULR�T�"QXPHUR5HJLVWUR ������������ p� LQGLFDGR�
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FRPR�WHUDSrXWLFD�SDUD�HVWUDELVPR�H�EOHIDURHVSDVPR��HVSDVPR�KHPLIDFLDO��HVSDVWLFLGDGH�

PXVFXODU��OLQKDV�IDFLDLV�KLSHUFLQpWLFDV��KLSHULGURVH�IRFDO��SDOPDU�H�D[LODU�� LQFRQWLQrQFLD�

XULQiULD FDXVDGD�SRU�KLSHUDWLYLGDGH�QHXURJrQLFD�GR�P~VFXOR�GHWUXVRU�GD�EH[LJD��EH[LJD�

KLSHUDWLYD�FRP�VLQWRPDV�GH�LQFRQWLQrQFLD��XUJrQFLD�H�DXPHQWR�GD�IUHTXrQFLD�XULQiULD�HP�

SDFLHQWHV�DGXOWRV�H�SURILOD[LD�HP�DGXOWRV�GH�PLJUkQHD�FU{QLFD��

'LDQWH� GR� H[SRVWR�� Ki� VLJQLILFDWLYD� XWLOLGDGH� GR� IiUPDFR� VXSUDFLWDGR�� WRGDYLD��

TXDQGR� R� DVVXQWR� p� D� VXD� DSOLFDELOLGDGH� QR� WUDWDPHQWR� GDV� '70�� HVWH� DLQGD� p�

FRQVLGHUDGR�XPD�IHUUDPHQWD�GH�XVR�RII�ODEHO��RX�VHMD��QmR�SRVVXLQGR�LQGLFDomR�HP�EXOD�

SDUD�HVWDV�FRQGLo}HV�GRORURVDV��

1R�LQWXLWR�GH�UHXQLU�LQIRUPDo}HV�D�UHVSHLWR�GD�XWLOL]DomR�GD�7%�QR�WUDWDPHQWR�GD�

'70�H[LVWHP�QD�OLWHUDWXUD�UHYLV}HV�VLVWHPiWLFDV���������������� &RQWXGR��LQIRUPDo}HV�VREUH�

D� TXDOLGDGH� PHWRGROyJLFD� GHVWDV� UHYLV}HV� VLVWHPiWLFDV� VmR� HVFDVVDV�� j� PHGLGD� TXH�

UHVXOWDGRV�FRQIOLWDQWHV�FRQWLQXDP�D�DSDUHFHU�QD�OLWHUDWXUD��'LDQWH�GLVVR��REMHWLYD�VH�FRP�

HVWH� HVWXGR� DYDOLDU� D� TXDOLGDGH�PHWRGROyJLFD� GDV� UHYLV}HV� VLVWHPiWLFDV� SXEOLFDGDV� TXH�

YHUVDP� VREUH� D� DSOLFDomR� GD� WR[LQD� ERWXOtQLFD� QR� WUDWDPHQWR� GDV� GLVIXQo}HV�

WHPSRURPDQGLEXODUHV�� $� ILP� GH� FRPXQLFDU� DRV� OHLWRUHV� VH� HVVDV� UHYLV}HV� IRUDP�

UHDOL]DGDV�FRP�DOWD�TXDOLGDGH�PHWRGROyJLFD�H��DVVLP��SRGHU�UHFRPHQGDU�D�DSOLFDELOLGDGH�

GD� 7%� QD� SUiWLFD� FOtQLFD� QR� WRFDQWH� D� VXD� XWLOL]DomR� QD� UHGXomR� GD� GRU� H� QD�Pi[LPD�

DEHUWXUD�EXFDO�IUHQWH�jV�'70V��H�QRV�HYHQWRV�DGYHUVRV�DSUHVHQWDGRV�SHORV�HVWXGRV��



ϭϮ

�� 0$7(5,$/�(�0e72'2�

8PD�UHYLVmR�DEUDQJHQWH�IRL�FRQGX]LGD�SDUD�DYDOLDU�D�TXDOLGDGH�PHWRGROyJLFD�HP�

UHYLV}HV� VLVWHPiWLFDV� VREUH� R� XVR� GD� WR[LQD� ERWXOtQLFD� HP� SDFLHQWHV� FRP� GLVIXQo}HV�

WHPSRURPDQGLEXODUHV��5HYLV}HV�RYHUYLHZ�VmR�HVWXGRV�WHUFLiULRV�TXH�WrP�FRPR�REMHWRV�

GH�HVWXGRV� UHYLV}HV� VLVWHPiWLFDV�FRP�H�VHP�PHWD�DQiOLVHV��3RUWDQWR��HVWD�SHVTXLVD� QmR�

SUHFLVD� GD� DSURYDomR� GH� XP� FRPLWr� GH� pWLFD�� H� R� FRQVHQWLPHQWR� LQIRUPDGR� QmR� IRL�

VROLFLWDGR��

(VWD� UHYLVmR� IRL� UHODWDGD� VHJXLQGR� DV� UHFRPHQGDo}HV� GRV� ,WHQV� GH� 5HODWyULR�

3UHIHUHQFLDLV� SDUD� 5HYLV}HV� 6LVWHPiWLFDV� H� 0HWD�DQiOLVHV� �35,60$� ������� $� TXDO�

JXLRX�VH� SHORV� FULWpULRV� 3,&2�� HP� TXH�� �3�� UHYLVmR� VLVWHPiWLFDV� FRP� SDFLHQWHV� FRP�

'70�� �,�� DSOLFDomR� GH� WR[LQD� ERWXOtQLFD�� �&�� RXWURV� PpWRGRV� WHUDSrXWLFRV� H� �2��

DYDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD�7HQGR�FRPR�EDVH�D�VHJXLQWH�SHUJXQWD�GH�SHVTXLVD��

4XDO� D� TXDOLGDGH� PHWRGROyJLFDGDV� UHYLV}HV� VLVWHPiWLFDV� VREUH� D� DSOLFDomR� GD� WR[LQD�

ERWXOtQLFD� QR� WUDWDPHQWR� GDV� GLVIXQo}HV� WHPSRURPDQGLEXODUHV"� 3RGHPRV� JHUDU�

UHFRPHQGDo}HV�SDUD�R�XVR�ODEHO GD�7;%�SDUD�R�WUDWDPHQWR�GD�'70"�

����(VWUDWpJLDV�GH�%XVFD��

$� EXVFD� SRU� DUWLJRV� HOHJtYHLV� IRL� UHDOL]DGD� SRU� GRLV� UHYLVRUHV� �&)&� H�9&36���

8PD� SHVTXLVD� DEUDQJHQWH� QD� IRL� UHDOL]DGD� HP� WRGD� D� H[WHQVmR� GDV� VHJXLQWHV� EDVHV� GH�

GDGRV��0('/,1(�YLD�3XE0HG� (PEDVH��6FRSXV��:HE�RI�6FLHQFH��'$5(�&RFKUDQH�H�

6,*/(� YLD�2SHQ*UH\��1mR� KRXYHUDP� UHVWULo}HV� TXDQWR� DR� LGLRPD� H� GDWD�� (� D� ~OWLPD�

SHVTXLVD�IRL�IHLWD�QR�GLD����GH�DJRVWR�GH�������

$�HVWUDWpJLD�GH�EXVFD�XWLOL]DGD�QDV�EDVHV�GH�GDGRV�FRPSUHHQGHX�D�XWLOL]DomR�GRV�

VHJXLQWHV� WHUPRV�'HFV� �'HVFULWRUHV� HP�&LrQFLDV� GD�6D~GH���7HPSRURPDQGLEXODU� -RLQW�

'\VIXQFWLRQ� 6\QGURPH�� %RWXOLQXP�7R[LQV� H� 6\VWHPDWLF� 5HYLHZ�� (VWHV� WHUPRV� H� VHXV�

VLQ{QLPRV�IRUDP�FRPELQDGRV�RX�QmR�SDUD�IRUPDU�HVWUDWpJLDV�GH�EXVFDV�DGHTXDGDV�SDUD�

FDGD� EDVH� GH� GDGRV�� 2 (PEDVH�� p� XPD� H[FHomR� H� QHVWD� D� HVWUDWpJLD� GH� EXVFD� IRL�

PRQWDGD� WHQGR� FRPR�EDVH� RV� WHUPRV� H� RV� VLQ{QLPRV� GHVWHV� TXH� HVWDYDP�SUHVHQWHV� QD�



ϭϯ

SODWDIRUPD�� H� HVWHV� IRUDP� WHPSRURPDQGLEXODU� MRLQW� GLVRUGHU�� ERWXOLQXP� WR[LQ� H�

V\VWHPDWLF�UHYLHZ��

$�FRPELQDomR�GH� WHUPRV�H�SDODYUDV�GH� WH[WR�XVDGDV�SDUD�FDGD�EDQFR�GH�GDGRV�

HVWi�GHVFULWD�D�VHJXLU�

0('/,1(�YLD�3XEPHG�

�������7HPSRURPDQGLEXODU� -RLQW� '\VIXQFWLRQ� 6\QGURPH�� 25� �0\RIDVFLDO�

7HPSRURPDQGLEXODU� 3DLQ� '\VIXQFWLRQ� 6\QGURPH��� 25� �70-� 6\QGURPH��� 25�

�7HPSRURPDQGLEXODU�-RLQW�6\QGURPH���$1'��%RWXOLQXP�7R[LQV���25��ERWXOLQXP���25�

�%RWXOLQXP�1HXURWR[LQ���25��%RWXOLQXP�1HXURWR[LQV��$1'��6\VWHPDWLF�5HYLHZ��

(PEDVH�

��
WHPSRURPDQGLEXODU� MRLQW� GLVRUGHU
� 25� 
WHPSRURPDQGLEXODU� G\VIXQFWLRQ
�� $1'�


ERWXOLQXP�WR[LQ
�25�
ERWXOLQXP�WR[LQ
��$1'�
V\VWHPDWLF�UHYLHZ


'HVFULWRUHV� XVDGRV� QD� EDVH� GH� GDGRV� (PEDVH� �HPWUHH��� WHPSRURPDQGLEXODU� MRLQW�

GLVRUGHU��ERWXOLQXP�WR[LQ��V\VWHPDWLF�UHYLHZ��

6FRSXV��

�7HPSRURPDQGLEXODU� -RLQW� '\VIXQFWLRQ� 6\QGURPH�� � 25� � �0\RIDVFLDO�

7HPSRURPDQGLEXODU� 3DLQ� '\VIXQFWLRQ� 6\QGURPH�� � 25� � �70-� 6\QGURPH�� � 25��

�7HPSRURPDQGLEXODU� -RLQW� 6\QGURPH�� �$1'� � �%RWXOLQXP�7R[LQV�� �25� � �ERWXOLQXP���

25� � �%RWXOLQXP� 1HXURWR[LQ�� � 25� � �%RWXOLQXP� 1HXURWR[LQV�� � $1'� � �V\VWHPDWLF�

UHYLHZ�

&RFKUDQH�'$5(��&RFKUDQH�'DWDEDVH�RI�6\VWHPDWLF�5HYLHZV��

7HPSRURPDQGLEXODU�-RLQW�'\VIXQFWLRQ�6\QGURPH�LQ�$OO�7H[W�25�70-�6\QGURPH�LQ�$OO�

7H[W�$1'�%RWXOLQXP�7R[LQV� LQ $OO�7H[W�25�%RWXOLQXP�1HXURWR[LQ� LQ�$OO�7H[W�$1'�

6\VWHPDWLF�5HYLHZ�LQ�$OO�7H[W�

:HE�RI�6LHQFH�

��������$// �7HPSRURPDQGLEXODU�-RLQW�'\VIXQFWLRQ�6\QGURPH���25�$// �0\RIDVFLDO�

7HPSRURPDQGLEXODU� 3DLQ� '\VIXQFWLRQ� 6\QGURPH��� 25� $// �70-� 6\QGURPH��� 25�

$// �7HPSRURPDQGLEXODU� -RLQW� 6\QGURPH��� $1'� $// �%RWXOLQXP� 7R[LQV��� 25�
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$// �ERWXOLQXP��� 25� $// �%RWXOLQXP� 1HXURWR[LQ��� 25� $// �%RWXOLQXP�

1HXURWR[LQV���$1'�$// �V\VWHPDWLF�UHYLHZ�

6LJOH�YLD�2SHQ�*UH\�

7HPSRURPDQGLEXODU�-RLQW�'LVRUGHUV�$1'�%RWXOLQXP�7R[LQV

����&ULWpULRV�GH�LQFOXVmR�H�H[FOXVmR

2V� DUWLJRV� HOHJtYHLV� SDUD� R� HVWXGR� IRUDP� UHYLV}HV� VLVWHPiWLFDV� FRP� RX� VHP�

PHWDQiOLVH�TXH� LQFOXtDP� DSHQDV� HQVDLRV� FOtQLFRV� UDQGRPL]DGRV� VREUH� D� DSOLFDomR� GD�

WR[LQD� ERWXOtQLFD� QR� WUDWDPHQWR� GDV� GLVIXQo}HV� WHPSRURPDQGLEXODUHV�� 2V� FULWpULRV�

XWLOL]DGRV� SDUD� H[FOXVmR� IRUDP�� DUWLJRV� GXSOLFDGRV�� FDUWDV� H� QDUUDWLYDV� RX� DQiOLVHV�

UHWURVSHFWLYDV��

����6HOHomR�GRV�HVWXGRV��H[WUDomR�H�VtQWHVH�GH�GDGRV�

$�EXVFD�SRU�DUWLJRV�HOHJtYHLV�IRL�UHDOL]DGD�SRU�GRLV�UHYLVRUHV��&)&�H�9&36��GH�

IRUPD� LQGHSHQGHQWH�� (VVHV� UHYLVRUHV� OHUDP� WtWXORV� H�RX� UHVXPRV� SDUD� VHOHFLRQDU� RV�

HVWXGRV� SRWHQFLDOPHQWH� HOHJtYHLV�� 3RVWHULRUPHQWH��RV� DUWLJRV� LQLFLDOPHQWH� VHOHFLRQDGRV�

IRUDP� OLGRV� QD� tQWHJUD�� 7RGD� D� VHOHomR� WHYH� FRPR� EDVH� RV� FULWpULRV� GH� LQFOXVmR� H�

H[FOXVmR� SUp�HVWDEHOHFLGRV��$V� GLYHUJrQFLDV� HQWUH� RV� �� UHYLVRUHV� IRUDP� UHVROYLGDV� HP�

XPD�GLVFXVVmR��D�ILP�GH�HVWDEHOHFHU�XP�FRQVHQVR��(P�FDVRV�HP�TXH�KRXYH�XP�DFRUGR��

XP�WHUFHLUR�UHYLVRU��59%1��IRL�FRQVXOWDGR��2V�HVWXGRV�UHMHLWDGRV�DSyV�D�OHLWXUD�GR�WH[WR�

QD�tQWHJUD IRUDP�DORFDGRV�QD�WDEHOD�GH�HVWXGRV�H[FOXtGRV�

$�HWDSD�GH�H[WUDomR�GH�GDGRV�VH� VHJXLX�j� VHOHomR�GRV�DUWLJRV��HVWD�WDPEpP� IRL�

UHDOL]DGD� SRU� GRLV� UHYLVRUHV� �&)&� H� 9&36�� GH� IRUPD� LQGHSHQGHQWH� H� RV� PHVPRV�

H[WUDtUDP� RV� GDGRV� SDUD� XPD� SODQLOKD� GR� ([FHO�� PHGLDQWH� RV� VHJXLQWHV� SRQWRV� SUp�

GHWHUPLQDGRV��$XWRU� SULQFLSDO� H� DQR�� TXDQWLGDGH� GH� DUWLJRV� LQFOXtGRV� HP� FDGD� UHYLVmR�

VLVWHPiWLFD�� GHVHQKRV� GH� HVWXGRV� GRV� DUWLJRV� LQFOXtGRV�� VH� SRVVXLX� PHWDQiOLVH�� R�

WDPDQKR� GD� DPRVWUD� WRWDO�� YDULDomR� GD� DPRVWUD� SRU� DUWLJR� LQFOXtGR�� LGDGH� H� VH[R� GRV�

SDUWLFLSDQWHV�� GRVH� DGPLQVWUDGD�� ORFDO� GH� LQMHomR�� PpWRGR� WHUDSrXWLFR� GH� FRPSDUDomR��

SULQFLSDLV� HIHLWRV� DGYHUVRV� H� SULQFLSDLV� UHVXOWDGRV� DSUHVHQWDGRV��(P�FDVR� GH� SRVVtYHLV�
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GLVFRUGkQFLDV�� RV� UHYLVRUHV� UHVROYHUDP�HP�FRQVHQVR��7RGRV� RV� GDGRV� FROHWDGRV� IRUDP�

DSUHVHQWDGRV�GH�IRUPD�GHVFULWLYD���

���� $YDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� GDV� UHYLV}HV� VLVWHPiWLFDV� FRP� R�

LQVWUXPHQWR�$067$5��

$� TXDOLGDGH� PHWRGROyJLFD� IRL� DYDOLDGD� SRU� GRLV� UHYLVRUHV� �&)&� H� 9&36�� GH�

IRUPD� LQGHSHQGHQWH�H�RV�SRVVtYHLV�GHVDFRUGRV� IRUDP�VROXFLRQDGRV�PHGLDQWH�FRQVHQVR��

H�� VH� PHVPR� DVVLP� D� GLVFRUGkQFLD� SHUVLVWLVVH�� XP� WHUFHLUR� DYDOLDGRU� �59%1�� VHULD�

FRQYRFDGR� SDUD� UHVROYHU� D� TXHVWmR�� (VWD� HWDSD� IRL� UHDOL]DGD� DWUDYpV� GD� IHUUDPHQWD�

$VVHVVPHQW� RI� 0XOWLSOH� 6\VWHPDWLF� 5HYLHZV� �$067$5� ���� XVDQGR� D� OLVWD� GH�

YHULILFDomR�GR�UHIHULGR�VLVWHPD��DFHVVR�GLVSRQtYHO�HP�KWWSV���DPVWDU�FD�LQGH[�SKS��

2� LQVWUXPHQWR� $067$5� �� SRVVXL� �� GRPtQLRV� FUtWLFRV� H� XP� WRWDO� GH� ��� LWHQV�

FRP� IRFR� HP� YiULRV� DVSHFWRV� GD� FRQGXomR� GH� XPD� UHYLVmR� VLVWHPiWLFD�� 0HGLDQWH� D�

LQWHUSUHWDomR�GRV�DYDOLDGRUHV�GDV�IUDJLOLGDGHV�GHWHFWDGDV�HP�LWHQV�FUtWLFRV�H�QmR�FUtWLFRV��

D� IHUUDPHQWD� SURS}H� XPD� FODVVLILFDomR� JHUDO� GH� FRQILDQoD� GD� UHYLVmR�� (VVH� JUDX� GH�

FRQILDELOLGDGH� UHIOHWH� D� TXDOLGDGH� PHWRGROyJLFD� GDV� UHYLV}HV� VLVWHPiWLFDV� HP� DQiOLVH��

FXMRV� LWHQV� FUtWLFRV� VmR� GHWHUPLQDQWHV� QHVVH� SURFHVVR�� HP�TXH�RV� HVWXGRV� FODVVLILFDGRV�

HP�$OWD�� VLJQLILFDP� QHQKXPD� RX� XPD� IUDTXH]D� QmR� FUtWLFD�� HVVD� UHYLVmR� VLVWHPiWLFD�

RIHUHFH� XP� UHVXPR� FODUR� H� DPSOR� GRV� UHVXOWDGRV� GLVSRQtYHLV��$�0RGHUDGDUHSUHVHQWD�

PDLV�GH�XPD� IUDTXH]D� QmR�FUtWLFD�� D� UHYLVmR�VLVWHPiWLFD�SRVVXL�PDLV�GH�XPD� IUDTXH]D��

PDV�QmR�SRVVXL�QHQKXP�HUUR�FUtWLFR��$�FODVVLILFDomR�%DL[D SURS}H�TXH�H[LVWH�XPD�IDOKD�

FUtWLFD�FRP�RX�VHP�IUDTXH]DV�QmR�FUtWLFDV��D�UHYLVmR�SRVVXL�XPD�IDOKD�FUtWLFD�H�SRGH�QmR�

IRUQHFHU� XP� UHVXPR� FODUR� H� DPSOR� GRV� HVWXGRV� GLVSRQtYHLV�� (� &ULWLFDPHQWH� EDL[D

DILUPD� TXH� PDLV� GH� XPD� IDOKD� FUtWLFD� FRP� RX� VHP� IUDTXH]DV� QmR� FUtWLFDV�� D� UHYLVmR�

SRVVXL�PDLV�GH�XP�HUUR�FUtWLFR�H�QmR�GHYH�VHU�SRQGHUDGD�SDUD�RIHUHFHU�XP�UHVXPR�FODUR�

H�DPSOR�GRV�HVWXGRV�GLVSRQtYHLV���

(VWH� JUDX� GH� FRQILDQoD� p� DOFDQoDGR� DWUDYpV� GH� XP� IRUPXOiULR�� HP� TXH� DV�

UHVSRVWDV� SRVVtYHLV� VmR� ³6LP´�� ³1mR´� H� ³3DUFLDOPHQWH� 6LP´�� 'HVVD� IRUPD�� D�

FODVVLILFDomR�p�GDGD�VHJXLQGR�RV�GRPtQLRV�FUtWLFRV�H�QmR�FUtWLFRV�SUp�GHWHUPLQDGRV�SHORV�

DXWRUHV�� HP� TXH�� DV� UHVSRVWDV� ³6LP´� SRQWXDP�� HQTXDQWR� TXH� DV� UHVSRVWDV� ³1mR´� H�

³3DUFLDOPHQWH�6LP´�QmR�VmR�SRQWXDGDV���
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����9DULiYHLV�SULPiULDV�H�VHFXQGiULDV�GR�HVWXGR

$�DQiOLVH�GD�TXDOLGDGH�PHWRGROyJLFD� IRL�R�SULQFLSDO� UHVXOWDGR�GHVWH� HVWXGR��2V�

UHVXOWDGRV�VHFXQGiULRV� IRUDP�RV�DVSHFWRV�GR�XVR�GD�7%�IUHQWH�DV�'70V�QD�UHGXomR�GD�

GRU��QD�Pi[LPD�DEHUWXUD�EXFDO�H�RV�HIHLWRV�DGYHUVRV�DSUHVHQWDGRV�QRV�HVWXGRV�



ϭϳ

�� 5(68/7$'26�

2V� UHVXOWDGRV� REWLGRV� QR� SURFHVVR� GH� VHOHomR� GH� DUWLJRV�� WHQGR� FRPR� EDVH� RV�

FULWpULRV� GH� LQFOXVmR� H� H[FOXVmR� SUp�GHWHUPLQDGRV�� IRUDP� XP� WRWDO� GH� ������ DUWLJRV�

VRPDQGR� WRGDV� DV� EDVHV� GH� GDGRV� XWLOL]DGDV�� UHVVDOWDQGR� TXH� QHQKXPD� UHYLVmR�

VLVWHPiWLFD�IRL�HQFRQWUDGD�QD�EDVH�GH�GDGRV�6,*/(�YLD�2SHQ*UH\��'HVWHV��DSyV�D�OHLWXUD�

GR�WtWXOR�H�RX�UHVXPR�IRUDP�H[FOXtGRV��������UHVWDQGR�DVVLP�XP�Q~PHUR�GH����DUWLJRV�

FRP�SRWHQFLDO�UHOHYDQWH�SDUD�D�SHVTXLVD��$�SDUWLU�GHVWH�PRPHQWR��LQLFLRX�VH�D�OHLWXUD�QD�

tQWHJUD�GHVWHV��GRV�TXDLV��DR�ILQDO��DSHQDV���UHYLV}HV VLVWHPiWLFDV�IRUDP�HOHJtYHLV�SDUD�R�

SUHVHQWH�HVWXGR�

$� ILJXUD� �� LOXVWUD� DV� HWDSDV� UHDOL]DGDV� SDUD� D� VHOHomR� GRV� HVWXGRV�� TXDLV� RV�

UHVXOWDGRV�QXPpULFRV�HQFRQWUDGRV�QDV�EDVHV�H�RV�PRWLYRV�GH�H[FOXVmR�GRV�DUWLJRV�FRP�

SRWHQFLDO�UHOHYDQWH�

)LJXUD��� (WDSD�GH�VHOHomR�GRV�DUWLJRV�HOHJtYHLV�SDUD�R�HVWXGR��

$V�UHYLV}HV� VLVWHPiWLFDV�HOHJLGDV�SDUD�R�HVWXGR�IRUDP�SXEOLFDGDV�HQWUH�RV�DQRV�

�����D�������HP�TXH�DSHQDV�XPD�DSUHVHQWRX�PHWDQiOLVH��7RGDV� IRUDP�UHDOL]DGDV�FRP�

EDVH� HP� HQVDLRV� FOtQLFRV� UDQGRPL]DGRV�� WRWDOL]DQGR� ��� HQVDLRV�� � $� DPRVWUD� WRWDO� GH�
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SDUWLFLSDQWHV� IRL� ������� H� HVWD� YDULRX� HQWUH� �� D� ��� YROXQWiULRV� SRU� HQVDLR�� 1DTXHOHV�

HVWXGRV�HP�TXH�IRL�UHSRUWDGR�D�IDL[D�HWiULD�H�R�VH[R�GRV�SDUWLFLSDQWHV��D�LGDGH�YDULRX�GH�
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Pi[LPD�EXFDO��(P�RXWUR�HVWXGR��QHQKXPD�PHOKRUD�
QRV�UHVXOWDGRV�GH�DEHUWXUD�Pi[LPD�EXFDO�IRL�UHODWDGD�

SDUD�7%�HP�FRPSDUDomR�j�PDQLSXODomR�IDFLDO

$OPXWDLUL�)$��HW�DO��
������

3ODFHER��VROXomR�VDOLQD���
VDOLQD�LVRW{QLFD�H�ODVHU�GH�

EDL[D�LQWHQVLGDGH

'RUHV�GH�FDEHoD��FDQVDoR�RX�IDGLJD��GRU�
QD�PDQGtEXOD�H�ERFD�VHFD��1R�HQWDQWR��
HVVHV�HIHLWRV�FRODWHUDLV�GLPLQXtUDP�DSyV�

��PrV�GH�VHJXLPHQWR�

7RGRV�RV�HVWXGRV�PRVWUDUDP�TXH�D�GRU�IRL�
UHGX]LGD�QRV�JUXSRV�WUDWDGRV�FRP�7%�HP�
FRPSDUDomR�FRP�R�FRQWUROH��1R�HQWDQWR��RV�
HVWXGRV�GH�.XUWRJOX�HW�DO��H�(UQEHUJ�HW�DO��

PRVWUDUDP�TXH�D�UHGXomR�QmR�IRL�VLJQLILFDWLYD��
SRLV�SRXFRV�EHQHItFLRV�IRUDP�REVHUYDGRV��2�
HVWXGR�FRQGX]LGR�SRU�3DWHO�HW�DO��PRVWURX�TXH�
DSyV�XP�PrV��D�UHGXomR�GD�GRU�HVWDYD�PDLV�QR�
JUXSR�TXH�XVD�7%�HP�FRPSDUDomR�FRP�R�JUXSR�
SODFHER��1R�HQWDQWR��FRP�R�WHPSR��R�QtYHO�GH�GRU�
DSUR[LPRX�VH�GH�XP�QtYHO�VHPHOKDQWH�HP�DPERV�

RV�JUXSRV�

.XUWRJOX�HW�DO��YHULILFRX�TXH�UHGX]LX�QR�JUXSR�GH�WHVWH�
DSyV����GLDV��DV�OHLWXUDV�QRV�P~VFXORV�TXDQGR�HP�

UHSRXVR�H�GXUDQWH�R�DSHUWR�Pi[LPR��HQTXDQWR�TXH�QR�
JUXSR�FRQWUROH�DXPHQWRX�GXUDQWH�R�PHVPR�LQWHUYDOR�
GH�WHPSR��&DUOL�HW�DO��UHODWRX�XPD�PXGDQoD�QD�Pi[LPD�
DEHUWXUD�GH�ERFD�DSyV����GLDV��H�R�JUXSR�FRQWUROH�QmR�
WHYH�DOWHUDomR��'D�PHVPD�IRUPD��1L[GRUI�HW�DO��H�
(UQEHUJ�HW�DO��WDPEpP�PRVWUDUDP�XPD�PHOKRUD�QD�

DEHUWXUD�GD�ERFD�

1RWDV���)��IHPLQLQR��0��PDVFXOLQR�
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*HUDOPHQWH�p�YLVWR�TXH��HP�DYDOLDo}HV�GH�TXDOLGDGH�GH�HVWXGRV�p�XWLOL]DGR�XP�

³VFRUH� ~QLFR´� SDUD� JHUDU� XPD� SRQWXDomR� JHUDO�� H� TXH� HVWD� p� DOFDQoDGD� PHGLDQWH� DV�

UHVSRVWDV� ³VLP´� TXH� IRVVHP� DSUHVHQWDGDV�� � (QWUHWDQWR�� D� IHUUDPHQWD� $067$5� ��

DFRQVHOKD�TXH�R�VLVWHPD�GH� LQWHUSUHWDomR�GHYH�XWLOL]DU�³SRQWRV�FKDYHV´��TXH�GHQRPLQD�

FRPR�GRPtQLRV�FUtWLFRV��SRLV��HVWH�DILUPD�TXH�XPD�SRQWXDomR�JHUDO�SRGH�RFXOWDU�IDOKDV�

FUtWLFDV�TXH�GLPLQXHP�D�FRQILDQoD�QRV�UHVXOWDGRV�GH�XP�HVWXGR���

$�DYDOLDomR�GD�TXDOLGDGH�GRV�HVWXGRV�LQFOXtGRV�WHYH�LQtFLR�FRP�D�GHILQLomR��SRU�

SDUWH� GRV� UHYLVRUHV�� GRV� GRPtQLRV� FUtWLFRV� D� VHUHP� XWLOL]DGRV� QD� DQiOLVH� GR� JUDX� GH�

FRQILDQoD� GRV� HVWXGRV�� H� HVWHV� IRUDP�� � SURWRFROR� UHJLVWUDGR� DQWHV� GR� LQtFLR� GD� UHYLVmR�

�LWHP� ���� � SHVTXLVD� ELEOLRJUiILFD� DEUDQJHQWH� �LWHP� ���� MXVWLILFDomR� SDUD� H[FOXVmR� GH�

HVWXGRV�LQGLYLGXDLV��LWHP�����ULVFR�GH�YLpV�GRV�HVWXGRV�LQGLYLGXDLV� LQFOXtGRV�QD�UHYLVmR�

�LWHP�����DGHTXDomR�GH�PpWRGRV�PHWD�DQDOtWLFRV��LWHP������FRQVLGHUDomR�GR�ULVFR�GH�YLpV�

DR� LQWHUSUHWDU� RV� UHVXOWDGRV� GD� UHYLVmR� �LWHP� ���� H� DYDOLDomR� GD� SUHVHQoD� H� LPSDFWR�

SURYiYHO�GR�YLpV�GH�SXEOLFDomR��LWHP�������

&RP�RV�GRPtQLRV�FUtWLFRV�GHWHUPLQDGRV��SUHHQFKHX�VH�R�FKHFN�OLVW�GD�IHUUDPHQWD�

FRP�RV�LWHQV�D�VHUHP�UHVSRQGLGRV��&RQIRUPH�R�VXSUDFLWDGR��GHILQLX�VH��FRQMXQWDPHQWH��

RV� LWHQV� QmR� FUtWLFRV�� RV� TXDLV�� ,WHP� �� � $V� SHUJXQWDV� GH� SHVTXLVD� H� RV� FULWpULRV� GH�

LQFOXVmR� SDUD� D� UHYLVmR� LQFOXHP� RV� FRPSRQHQWHV� GR� 3,&2�� ,WHP� �� � 2V� DXWRUHV� GD�

UHYLVmR�H[SOLFDUDP�D�VHOHomR�GRV�GHVHQKRV�GH�HVWXGR�SDUD�LQFOXVmR�QD�UHYLVmR��,WHP�� �

2V�DXWRUHV�GD�UHYLVmR�UHDOL]DUDP�D�VHOHomR�GR�HVWXGR�HP�GXSOLFDGR��,WHP���� 2V�DXWRUHV�

GD�UHYLVmR�UHDOL]DUDP�D�H[WUDomR�GH�GDGRV�HP�GXSOLFDGR��,WHP���� 2V�DXWRUHV�GD�UHYLVmR�

GHVFUHYHP�RV�HVWXGRV�LQFOXtGRV�HP�GHWDOKHV�DGHTXDGRV��,WHP����� 2V�DXWRUHV�GD�UHYLVmR�

UHODWDUDP�DV�IRQWHV�GH�ILQDQFLDPHQWR�SDUD�RV�HVWXGRV�LQFOXtGRV�QD�UHYLVmR��,WHP����� 6H�

D�PHWDQiOLVH�IRL�UHDOL]DGD��RV�DXWRUHV�GD�UHYLVmR�DYDOLDUDP�R�LPSDFWR�SRWHQFLDO�GR�ULVFR�

GH� YLpV� HP� HVWXGRV� LQGLYLGXDLV� VREUH� RV� UHVXOWDGRV� GD�PHWDQiOLVH� RX� RXWUD� VtQWHVH� GH�

HYLGrQFLDV�� ,WHP���� � 2V� DXWRUHV� GD� UHYLVmR� IRUQHFHUDP�XPD� H[SOLFDomR� VDWLVIDWyULD� H�

GLVFXVVmR�GH�TXDOTXHU�KHWHURJHQHLGDGH�REVHUYDGD�QRV� UHVXOWDGRV�GD� UHYLVmR�� ,WHP���� �

2V� DXWRUHV� GD� UHYLVmR� UHODWDUDP� TXDLVTXHU� IRQWHV� SRWHQFLDLV� GH� FRQIOLWR� GH� LQWHUHVVHV��

LQFOXLQGR�DOJXP�ILQDQFLDPHQWR�UHFHELGR�SDUD�UHDOL]DU�D�UHYLVmR���

$�LQWHUSUHWDomR�LQGLYLGXDO�GRV�LWHQV�GR�FKHFNOLVW�GR�$067$5���SDUD�FDGD�DUWLJR�
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LQFOXtGR� p� DSUHVHQWDGD� QD� WDEHOD� ��� 5HVVDOWD�VH� TXH� DV� FROXQDV� GRV� LWHQV� HP� GHVWDTXH�

�FRP�D�SUHVHQoD�GH�³
´��UHIHUHP�VH�DRV�GRPtQLRV�FUtWLFRV�GHWHUPLQDGRV��RV�TXDLV�VHUmR�

LPSRUWDQWHV� SDUD� D� DYDOLDomR� JHUDO� GH� FRQILDQoD� GRV� UHVXOWDGRV� GDV� UHYLV}HV�� TXH� p�

DSUHVHQWDGD�LQGLYLGXDOPHQWH�QD�WDEHOD����

3DUDOHODPHQWH��D� WDEHOD��� WUD]�D�GLVWULEXLomR�GDV� UHVSRVWDV�GR� LQVWUXPHQWR�� �(P�

OLQKDV� JHUDLV�� R� HVWXGR� TXH� DSUHVHQWRX� PDLV� UHVSRVWDV� ³6LP´� IRL� 0DFKDGR� '�� HW� DO��

�������FRP������������UHVSRVWDV��3RU�RXWUR�ODGR��0DFKDGR�(��HW�DO���������DSUHVHQWRX�R�

PDLRU� Q~PHUR� GH� UHVSRVWDV� ³1mR´�� FRQWDELOL]DGD� HP� ��� �������� UHVSRVWDV��

'HVDJUXSDQGR�RV� LWHQV� FUtWLFRV� H� QmR� FUtWLFRV�� QRWRX�VH� TXH�0DFKDGR�'�� HW� DO�� �������

QmR� DSUHVHQWRX� QHQKXPD� UHVSRVWD� ³1mR´� SDUD� RV� LWHQV� FUtWLFRV� H� DSHQDV� �� ���������

UHVSRVWD� ³1mR´� TXDQGR� DYDOLDGD� SHORV� LWHQV� QmR� FUtWLFRV�� 'HVWDFD�VH�� DLQGD� TXH�

0DFKDGR�(�� HW� DO�� ������� IRL� D� UHYLVmR� TXH�PRVWURX�PDLV� UHVSRVWDV� ³1mR´�TXDQWR� DRV�

LWHQV� FUtWLFRV�� WRWDOL]DQGR� ��� ��������� UHVSRVWDV�� (P� UHODomR� DRV� LWHQV� QmR� FUtWLFRV��

REVHUYRX�VH�XP�GHVWDTXH�QHJDWLYR�SDUD�RV�HVWXGRV�GH�0DFKDGR�(��HW�DO���������H�3DWHO�-��

&DUGRVR� -$��0HKWD� 6$�� �������� DPERV� FRP� �� ��������� UHVSRVWDV� ³1mR´��'LDQWH� GRV�

UHVXOWDGRV�REWLGRV��FRQIRUPH�FRQVWD�QD�WDEHOD����SRGH�VH�FRQVWDWDU�TXH�GRV�VHWH�HVWXGRV�

LQFOXtGRV�� DSHQDV� XP��� IRL� FODVVLILFDGR� FRPR� DUWLJR� GH� EDL[D� TXDOLGDGH�PHWRGROyJLFD��

$V� GHPDLV� UHYLV}HV� VLVWHPiWLFDV������������ VH� HQTXDGUDP� QD� DYDOLDomR� GH� HVWXGRV�

FULWLFDPHQWH�EDL[RV��HP�TXH�PDLV�GH�XPD�IDOKD�FUtWLFD�IRL�LGHQWLILFDGD�

$�ILJXUD���UHWUDWD�D�GLVWULEXLomR�JUiILFD�GDV�UHVSRVWDV�LQGHSHQGHQWH�GDV�UHYLV}HV�

VLVWHPiWLFDV��2EVHUYD�VH�TXH�R�LWHP���DWLQJLX�R�Q~PHUR�Pi[LPR�GH�UHVSRVWDV�³6LP´��(�

RV�LWHQV���H����GDV���SRVVtYHLV�UHVSRVWDV����IRUDP�³6LP´��1D�FRQWUDPmR��R�LWHP����REWHYH�

��UHVSRVWDV�³1mR´��HQTXDQWR�TXH�R�LWHP�FUtWLFR���GHVWDFRX�VH�SRU�DSUHVHQWDU���UHVSRVWDV�

³1mR´� H� �� UHVSRVWD� ³3DUFLDOPHQWH� 6LP´�� GHVVH� PRGR� QHQKXPD� UHYLVmR� VLVWHPiWLFD�

LQFOXtGD�SRQWXRX�QHVWH�LWHP��
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7DEHOD����*UDX�GH�FRQILDQoD�GDV�UHYLV}HV�VLVWHPiWLFDV�LQFOXtGDV�

$8725�(�$12 )DOKDV�FUtWLFDV
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1mR � ����� � ����� � ����� � ����� � ����� � ����� � �����
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'H� DFRUGR� FRP� =ROWRZVNL� $�� HW� DO��� �������� XPD� UHYLVmR� VLVWHPiWLFD� SRGH� VHU�

FDUDFWHUL]DGD� FRPR� XPD� WpFQLFD� FRPSOHWD� SDUD� DYDOLDomR� H� VtQWHVH� GH� DUWLJRV� GD�

OLWHUDWXUD� GH� XP� GHWHUPLQDGR� WHPD� GH� HVWXGR�� RFRUUHQGR�� DVVLP�� GH� IRUPD� RUJDQL]DGD�

DWUDYpV�GH�HVWUDWpJLDV�GH�EXVFD�H�DQiOLVH�FUtWLFD��PLQLPL]DQGR�DVVLP�SRVVtYHLV�YLHVHV��(�

IRL�DSHQDV�QR�ILQDO�GD�GpFDGD�GH����TXH�VXUJLX�D�LGHLD�GH�XP�HVWXGR�GH�UHYLVmR�IHLWR�GH�

IRUPD� VLVWHPiWLFD��� 7RGDYLD�� HVVD� WpFQLFD� WmR� UREXVWD� QHP� VHPSUH� p� UHDOL]DGD� FRP� D�

PHVPD� TXDOLGDGH� SHORV� DXWRUHV�� DVVLP�� VHQGR� LQGLVSHQViYHO� D� DYDOLDomR� GD� TXDOLGDGH�

PHWRGROyJLFD�GHVWDV��5HYLV}HV�EHP�FRQGX]LGDV�VmR�XPD�FRQGLomR�SDUD�LQWHUSUHWDo}HV�H�

DSOLFDo}HV� FOtQLFDV� YiOLGDV� H� WDPEpP� DXPHQWDP� D� SUREDELOLGDGH� GD� REWHQomR� GH�

UHVXOWDGRV�FRQILiYHLV���

e�LPSRUWDQWH�VDOLHQWDU�TXH�H[LVWH�XPD�FUHVFHQWH�EXVFD�QD�OLWHUDWXUD�SRU�PpWRGRV�

GH� DYDOLDomR�PHWRGROyJLFDV�� (P� GHVWDTXH�� p� DSUHVHQWDGR� D� IHUUDPHQWD�$VVHVVPHQW� RI�

0XOWLSOH� 6\VWHPDWLF� 5HYLHZV� �$067$5� ���� TXH� IRL� XPD� GDV� SRXFDV� FRQVWUXtGDV� GH�

IRUPD�HILFLHQWH�H�YDOLGDGD��� 1HVWH�kPELWR��HVVD�IHUUDPHQWD�IRL�XWLOL]DGD�SDUD�DYDOLDU�D�

TXDOLGDGH� PHWRGROyJLFD� GDV� UHYLV}HV� VLVWHPiWLFDV� TXH� HQIDWL]HP� D� UHODomR� GD� WR[LQD�

ERWXOtQLFD�QR�WUDWDPHQWR�GDV�GLVIXQo}HV�WHPSRURPDQGLEXODUHV�

'H� DFRUGR� FRP� RV� UHVXOWDGRV�� VHLV������������ GDV� VHWH� UHYLV}HV� VLVWHPiWLFDV�

HQFRQWUDGDV�DSUHVHQWDUDP�PDLV�GH�XPD�IDOKD�FUtWLFD�GXUDQWH�R�SURFHVVR�GH�TXDOLILFDomR�

PHWRGROyJLFD��$VVLP�HVWHV�IRUDP�FRQVLGHUDGRV�FRPR�DUWLJRV�FRP�SRWHQFLDO�FULWLFDPHQWH�

EDL[R��(QTXDQWR�XPD� UHYLVmR�� REWHYH�DSHQDV�XPD� IDOKD�FUtWLFD�GXUDQWH� VXD�DYDOLDomR��

FDUDFWHUL]DQGR�VH�� GHVVD� PDQHLUD�� FRP� JUDX� GH� FRQILDQoD� EDL[R�� (VVH� DFKDGR� p�

DODUPDQWH�� XPD� YH]� TXH� PRVWUD� TXH� D� TXDOLGDGH� PHWRGROyJLFD� GRV� HVWXGRV� HVWi� QD�

FRQWUDPmR�GD�JUDQGH�TXDQWLGDGH�GH�UHYLV}HV�VLVWHPiWLFDV�SXEOLFDGDV��

/HYDQGR�HP�FRQVLGHUDomR�D� IUHTXrQFLD�GDV� UHVSRVWDV�³1mR´�HP� LWHQV�FUtWLFRV�H�

QmR�FUtWLFRV��QmR�KRXYH�XPD�GLIHUHQoD�VLJQLILFDWLYD��(P�TXH�D�RFRUUrQFLD�GH� UHVSRVWDV�

QHJDWLYDV� QRV� LWHQV� FUtWLFRV� IRL� GH� �������� HQTXDQWR� QRV� LWHQV� QmR� FUtWLFRV� IRL� GH�

�������� PRVWUDQGR�VH� ������ PDLV� IUHTXHQWH�� (P� FRQWUDSDUWLGD�� DR� DQDOLVDU� RV� LWHQV�

LQGLYLGXDOPHQWH��REVHUYRX�VH�GLIHUHQoDV�FRQVLGHUiYHLV��
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2V�GRPtQLRV�FUtWLFRV�TXH�REWLYHUDP�SLRUHV�UHVXOWDGRV�IRUDP�RV�LWHQV�FUtWLFRV���H�

�� QR�TXDO�LQGDJDYDP��UHVSHFWLYDPHQWH��VREUH�DV�UHYLV}HV�WHUHP�XP�SURWRFROR�UHJLVWUDGR�

DQWHV�GR� LQtFLR�GD� UHYLVmR�H�WHUHP�UHDOL]DGR�XPD�EXVFD�DEUDQJHQWH�GH� OLWHUDWXUD��(VWHV�

IDWRUHV� LQIOXHQFLDUDP� QHJDWLYDPHQWH� QD� SRVVLELOLGDGH� GH� UHDOL]DU� FRPSDUDo}HV� VREUH� R

TXH� IRL�SODQHMDGR�DQWHULRUPHQWH�GR�TXH�HVWDYD�VHQGR� UHODWDGR�QD� UHYLVmR� Mi� ILQDOL]DGD��

PHGLDQWH� R� IDWR� TXH� D� EDVH� GH� GDGRV� GH� UHJLVWUR� HYLWD� GXSOLFLGDGH� GH� UHYLV}HV� TXH�

DYDOLHP� D� PHVPD� SHUJXQWD� FOtQLFD�� FRPR� WDPEpP� WRUQD� R� SURFHVVR� GH� HVFULWD� PDLV�

WUDQVSDUHQWH�����$OpP�GLVVR��XPD�GLILFXOGDGH�HQFRQWUDGD� IRL�D�SHVTXLVD�QD� OLWHUDWXUD�GH�

IRUPD�VXSHUILFLDO��GHVVH�PRGR��RV�UHVXOWDGRV�IRUDP�SUHMXGLFDGRV�H�VXDV�UHFRPHQGDo}HV�

FRPSURPHWLGDV��

1HVVH�tQWHULP��R�LWHP�FUtWLFR���JDQKD�XP�GHVWDTXH�PDLRU�SRU�WHU�VLGR�FUXFLDO�SDUD�

GHWHUPLQDU� R� JUDX� GH� FRQILDELOLGDGH� GH� XPD� UHYLVmR� HVSHFtILFD���� D� TXDO� DSUHVHQWRX� D�

UHVSRVWD�³3DUFLDOPHQWH�6LP´�QR�LWHP�UHIHULGR�DFLPD��HQTXDQWR�SRQWXRX�QRV�GHPDLV�LWHQV�

FUtWLFRV��'HVVH�PRGR�� D� QmR� SRQWXDomR� QHVWH� LWHP�� GHWHUPLQRX� D� VXD� FODVVLILFDomR� HP�

EDL[D� TXDOLGDGH� PHWRGROyJLFD�� &DVR� D� UHYLVmR� WLYHVVH� SRQWXDGR� QHVWH� LWHP�� HOD� WHULD�

REWLGR�D�FODVVLILFDomR�GH�TXDOLGDGH�PHWRGROyJLFD�Pi[LPD���

$GHPDLV�� GHQWUH� RV� LWHQV� QmR� FUtWLFRV�� R� LWHP� ��� REWHYH� XP� UHVXOWDGR� JHUDO�

QHJDWLYR�� HP� TXH� VHLV� UHYLV}HV� QmR� SRQWXDUDP� QHVWH� FULWpULR�� 2� GRPtQLR� HP� TXHVWmR��

DERUGD� VH� DV� IRQWHV� GH� ILQDQFLDPHQWR� GRV� HVWXGRV� LQFOXtGRV� IRUDP� UHODWDGDV� SHODV�

UHYLV}HV�� 9LVWD� D� UHOHYkQFLD� GHVVH� SRQWR�� D� VXD� DXVrQFLD� HQIDWL]D� R� SRWHQFLDO� GH� XP�

SRVVtYHO�ULVFR�GH�YLpV�GH�SXEOLFDomR�TXH�HVWXGRV�LQGLYLGXDLV�SRGHP�DSUHVHQWDU���

(P�FRQWUDSDUWLGD��GHVWDFD�VH��SRVLWLYDPHQWH��RV�LWHQV�FUtWLFRV���H����1R�SULPHLUR�

LWHP�� DSHQDV� GXDV� UHYLV}HV���� QmR� FRQWHPSODUDP� HP� VXD� SHVTXLVD� D� DSUHVHQWDomR� GH�

XPD�OLVWD�GH�HVWXGRV�H[FOXtGRV�H�DV�MXVWLILFDWLYDV�SDUD�WDQWR���(QTXDQWR�TXH�QR�GRPtQLR�

���DSHQDV�XP�WUDEDOKR�� QmR�UHDOL]RX�XPD�WpFQLFD�VDWLVIDWyULD�SDUD�DYDOLDU�R�ULVFR�GH�YLpV�

�5R%�� QRV� HVWXGRV� LQGLYLGXDLV� LQFOXtGRV��(VWD� DQiOLVH� p� FUXFLDO�� SRLV� IRUQHFH� DR� OHLWRU�

XPD�LQGHSHQGrQFLD�QD�LQWHUSUHWDomR�GRV�UHVXOWDGRV�VHP�SDUFLDOLGDGH��YLVWR�TXH�UHYLV}HV�

TXH� DQDOLVHP�R�5R%�H� OHYDP�HP�FRQWD� HVWD� DYDOLDomR� QR�PRPHQWR� HP�TXH� HVWLYHUHP�

UHDOL]DQGR� VXDV� FRQVLGHUDo}HV�� SRVVXHP� PDLRU� SRVVLELOLGDGH� GH� YLDELOL]DU� FRQFOXV}HV�

PDLV� VyOLGDV�� RX� VHMD�� HYLWD� R� HUUR� VLVWHPiWLFR� �YLpV�� TXH� SRGH� OHYDU� j� UHVXOWDGRV�



ϯϭ

LQFRUUHWRV��� $OpP� GLVVR�� HVWXGRV� TXH� IRUQHFHP� XPD� OLVWD� H� MXVWLILFDWLYD� GRV� DUWLJRV�

H[FOXtGRV�SDVVDP�PDLRU�WUDQVSDUrQFLD�QD�FRQVWUXomR�H�VLVWHPDWL]DomR�GH�VXD�SHVTXLVD���

1R� TXH� FRQFHUQH� DRV� LWHQV� �� H� ��� RV� HVWXGRV� LQFOXtGRV� IRUDP� TXDOLILFDGRV� QD�

PDLRULD�GRV�WUDEDOKRV��DSHQDV�XPD�UHYLVmR�� QmR�SRQWXRX�R�LWHP����TXH�GL]�UHVSHLWR�DR�

FRPSRQHQWH�3,&2��2V�PpWRGRV�GH�HODERUDomR�GH� UHYLV}HV� VLVWHPiWLFDV�SUHYHHP�TXH�D�

HVWUXWXUDomR� GD� SHUJXQWD� GH� SHVTXLVD� VHMD� UHDOL]DGD� GH� IRUPD� LQLFLDO� H� LPHGLDWD�� YLVWR�

TXH�HVWD�JXLDUi�WRGD�D�FRQVWUXomR�GD�VtQWHVH�����1R�TXH�WDQJH�DR�SRQWR�GD�H[SOLFDomR�GD�

VHOHomR� GRV� GHVHQKRV� GH� HVWXGRV� �GRPtQLR� ���� WRGRV� RV� DUWLJRV� FRQWHPSODUDP� HVWH�

FULWpULR����

$OpP� GLVVR�� p� LPSRUWDQWH� GHVWDFDU� R� IDWR� GH� TXH� DSHQDV� XPD� UHYLVmR�

VLVWHPiWLFD�� SRVVXtD� PHWDQiOLVH�� H� HVWD� IRL� FODVVLILFDGD� FRP� JUDX� GH� FRQILDQoD� EDL[R��

(VWH� IDWR� GHPRQVWUD� FDUrQFLD� QD� LQWHJUDomR� H� TXDQWLILFDomR� GH� UHVXOWDGRV�� TXH� p� DOJR�

LPSRUWDQWH�H�DOFDQoDGR�DWUDYpV�GH�XPD�DQiOLVH�HVWDWtVWLFD��8PD�YH]�TXH�HVWD�WHP�FRPR�

SUHUURJDWLYD� D� HOHYDomR� GD� REMHWLYLGDGH� GDV� UHYLV}HV�� D� UHGXomR� GD� RFRUUrQFLD� GH�

SURYiYHLV�HQYLHVDPHQWRV��DOpP�GH�DXPHQWDU�D�FRQILDELOLGDGH�GRV�UHVXOWDGRV������

$�UHVSHLWR�GR�PHVPR�WHPD��RV�LWHQV�FUtWLFRV����H�R����H�R�GRPtQLR QmR�FUtWLFR����

UHODFLRQDP�VH� D� UHDOL]DomR� GH� PHWDQiOLVH�� GHVVD� IRUPD� DSHQDV� D� UHYLVmR� VLVWHPiWLFD��

SRQWXRX� GH� IRUPD� SRVLWLYD� QHVWHV� SRQWRV�� 2V� DXWRUHV� GDV� GHPDLV� UHYLV}HV������������

DILUPDYDP�D� H[LVWrQFLD� GH� XPD� VLJQLILFDWLYD� KHWHURJHQHLGDGH�� R� TXH� LPSRVVLELOLWDYD� D�

UHDOL]DomR� GH� VtQWHVHV� TXDQWLWDWLYDV�� $VVLP�� p� SRVVtYHO� LQIHULU� TXH� VH� ID]� HVWULWDPHQWH�

QHFHVViULR�XPD�SDGURQL]DomR�QRV�HVWXGRV�LQGLYLGXDLV��D�ILP�GH�SRVVLELOLWDU�D�UHDOL]DomR�

GH� HVWXGRV� HVWDWtVWLFRV�� FRQVHTXHQWHPHQWH� IDYRUHFHQGR� D� XWLOL]DomR GH� WpFQLFDV� PDLV�

UREXVWDV�GH�DQiOLVH�

1R� WRFDQWH� jV� YDULiYHLV� FOtQLFDV� DSUHVHQWDGDV� SHODV� UHYLV}HV� VLVWHPiWLFDV�� D�

UHGXomR�GD�GRU��D�Pi[LPD�DEHUWXUD�EXFDO�H�RV�HIHLWRV�DGYHUVRV�GHVWDFDP�VH��2V�HVWXGRV�

LQFOXtGRV� PRVWUDUDP� GLIHUHQoDV� VLJQLILFDWLYDV� QD� XWLOL]DomR� GD� 7%� QD� UHGXomR� GD�

LQWHQVLGDGH�GD�GRU�H�QD�DEHUWXUD�Pi[LPD�EXFDO�HP�FRPSDUDomR�DRV�JUXSRV�FRQWUROHV��1R�

HQWDQWR�� HVVHV� UHVXOWDGRV� IRUDP� LQIOXHQFLDGRV� SRU� HVWXGRV� SULPiULRV� FRP� JUDQGH�

KHWHURJHQHLGDGH�� SHTXHQR� WDPDQKR� GD� DPRVWUD�� FXUWR� SHUtRGR� GH� DFRPSDQKDPHQWR� H�

DOWR�ULVFR�GH�YLpV��
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0DFKDGR�'�� HW� DO��� ����� DSUHVHQWRX� XPD� TXDOLGDGH�PHWRGROyJLFD� VXSHULRU� DRV�

GHPDLV�DUWLJRV�LQFOXtGRV�QHVWH�HVWXGR��DOpP�GH�VHU�R�~QLFR�TXH�UHDOL]RX�PHWDQiOLVH�FRP�

R� WHPD�SURSRVWR��&RPR� UHVXOWDGRV�� HVWH� HVWXGR� WURX[H� TXH� QRYH� HQVDLRV� FOtQLFRV� �����

SDUWLFLSDQWHV�� DYDOLDUDP�D� UHGXomR�GD� GRU� QD� XWLOL]DomR� GD�7%� FRPSDUDGD� DR� SODFHER��

GHVWHV��RLWR� �����SDUWLFLSDQWHV�� XWLOL]DUDP�D� HVFDOD� YLVXDO� DQDOyJLFD� �(9$�� H� XP�XVRX�

TXHVWLRQiULR�ELRFRPSRUWDPHQWDO��'HVWHV��IRUDP�UHXQLGRV�RV�UHVXOWDGRV�GH�TXDWUR�HQVDLRV�

SDUD�D�UHDOL]DomR�GD�PHWDQiOLVH�HP�WUrV�WHPSRV��XP��WUrV�H�VHLV�PHVHV�DSyV�R�WUDWDPHQWR��

8P� PrV� DSyV� R� WUDWDPHQWR�� KRXYH� XPD� PHOKRUD� QD� GRU� IDYRUHFHQGR� R� *UXSR� 7%��

'LIHUHQoD�PpGLD��'0� �������SRQWRV��(9$���,QWHUYDOR�GH�FRQILDQoD��,&��GH�����������

D�������SRQWRV��WUrV�(&5V�����SDUWLFLSDQWHV��,ð �����HYLGrQFLD�GH�EDL[D�TXDOLGDGH��$RV�

WUrV� H� VHLV� PHVHV� QmR� KRXYHUDP� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� RV� JUXSRV�� FRP� XPD�

UHGXomR�PpGLD� GH� ������ H� ������ SRQWRV� �(9$��� UHVSHFWLYDPHQWH��1DV� FRPSDUDo}HV� GD�

7%� FRP� ODVHU� GH� EDL[D� SRWrQFLD� RX� FRP� QHQKXP� WUDWDPHQWR� QmR� IRUDP� UHODWDGDV�

GLIHUHQoDV� VLJQLILFDWLYDV��4XDQGR� FRPSDUDGR� FRP�D�PDQLSXODomR� IDFLDO�� D� LQWHQVLGDGH�

GD�GRU�HP� WUrV�PHVHV�DSyV�R�WUDWDPHQWR� IRL� VLJQLILFDWLYDPHQWH�PDLRU�QRV�SDUWLFLSDQWHV�

WUDWDGRV�FRP�7%�GR�TXH�FRP�D�PDQLSXODomR�IDFLDO��'0 ������SRQWRV��,&�GH���������D�

�������(�QDTXHOH�FRPSDUDGR�DR�JUXSR�FRP�WUDWDPHQWR�FRQYHQFLRQDO��RV�UHVXOWDGRV�IRUDP�

DYDOLDGRV� GRLV�� VHLV�� GR]H� PHVHV� H� DSyV� WUDWDPHQWR�� $� LQWHQVLGDGH� GD� GRU� IRL�

VLJQLILFDWLYDPHQWH�PHQRU�QR�JUXSR�7%�DSyV�XP�PrV��'0 � ������SRQWRV��,&�GH������

����� D� ������ SRQWRV��� VHLV� PHVHV� �'0 � ������� ,&� GH� ���� ������ D� ������ SRQWRV�� H� ���

PHVHV��'0 ��������,&�GH�����������D�� �����SRQWRV����

4XDQGR�DYDOLDGR�D�DEHUWXUD�Pi[LPD�GH�ERFD��0DFKDGR '��HW�DO���������UHODWD�TXH�

QD�FRPSDUDomR�HQWUH�7%�H�SODFHER��WUrV�(&5V�DYDOLDUDP�HVWH�UHVXOWDGR��PDV�DSHQDV�GRLV�

IRUQHFHUDP� GDGRV� TXH� SRGHULDP� VHU� LQFOXtGRV� QD� PHWDQiOLVH�� $GHPDLV�� QmR� IRUDP�

HQFRQWUDGDV� GLIHUHQoDV� VLJQLILFDWLYDV� HQWUH� HVVHV� JUXSRV� HP� WRGRV� RV� PRPHQWRV�

DYDOLDGRV��$SHQDV���HVWXGR�FRPSDURX�D�7%�FRP�D�WHUDSLD�GH�ODVHU�GH�EDL[D�SRWrQFLD�QD�

DEHUWXUD� GH� ERFD� �'0 ����� PP�� ,&� GH� ���� ������� D� ������� XP� PrV� GHSRLV� GR�

WUDWDPHQWR��$�UHVSHLWR�GRV�HVWXGRV�TXH�FRPSDUDUDP�D�7%�FRP�D�PDQLSXODomR�IDFLDO��QmR�

KRXYHUDP GLIHUHQoDV�VLJQLILFDWLYDV��0HVPR�VXJHULQGR�EHQHItFLRV�QD�XWLOL]DomR�GD�7%��D�

UHYLVmR� WUD]� HVWXGRV� SULPiULRV� FRP� EDL[D� TXDOLGDGH� GH� HYLGrQFLD�� GHVWD� IRUPD�� PDLV�
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HQVDLRV� GH� DOWD� TXDOLGDGH� VmR� QHFHVViULRV� SDUD� DXPHQWDU� D� TXDOLGDGH� HP� UHODomR� j�

HILFiFLD�GHVWD LQWHUYHQomR��H�DVVLP�SRGHU�UHDOL]DU�UHFRPHQGDo}HV�SDUD�D�SUiWLFD�FOtQLFD�

'LYHUVRV� HIHLWRV� DGYHUVRV� IRUDP� UHODWDGRV� SHORV� HVWXGRV� LQFOXtGRV�� H� DOJXPDV�

UHYLV}HV� UHODWDUDP�QRV� WDQWR� QR� JUXSR� WHVWH� TXDQWR� SHOR� JUXSR� FRQWUROH�� � � 7UrV�

DUWLJRV������� GHVFUHYHUDP� TXH� RV� SDUWLFLSDQWHV� DSUHVHQWDUDP� SDUDOLVLD� WHPSRUiULD� DSyV�

LQMHomR� H� DXPHQWR� GD� GRU��$GHPDLV�� REVHUYRX�VH� XPD� VLQWRPDWRORJLD� FRPXQV� HP WUrV�

HVWXGRV�������� TXH� UHWUDWDP� GRU� GH� FDEHoD�� IUDTXH]D�� GRUHV� PXVFXODUHV� H� VLQWRPDV�

VHPHOKDQWHV�D�JULSH��'RLV�GHOHV������SRU�VXD�YH]��IRUDP�RV�~QLFRV�HVWXGRV�TXH�UHSRUWDUDP�

TXH� RV� SDUWLFLSDQWHV� PDQLIHVWDUDP� [HURVWRPLD�� 8PD� UHYLVmR�� UHODWRX� TXH� HP� XP� GH�

VHXV�HQVDLRV�SULPiULRV�LQFOXtGRV�KRXYH�FLQFR�GHVLVWrQFLDV�GHYLGR�DRV�HIHLWRV�FRODWHUDLV��

(QTXDQWR�TXH�XPD�RXWUD�VtQWHVH�� RV�HIHLWRV�GLPLQXtUDP�DSyV���PrV��

8P� HVWXGR�� DILUPRX� TXH� SHOR� PHQRV� VHWH� HQVDLRV� UDQGRPL]DGRV� DSUHVHQWRX�

SHORV� PHQRV� XP� HIHLWR� DGYHUVR�� WRGDYLD� QmR� KRXYH� GLIHUHQoD� VLJQLILFDWLYD� QR�

DFRPSDQKDPHQWR�GH�XP�H�WUrV�PHVHV�TXDQGR�FRPSDUDGR�R�JUXSR�7%�H�SODFHER��4XDQGR�

HVWH� PHVPR� DXWRU� FRPSDURX� D� 7%� D� LQWHUYHQo}HV� FRPR� PDQLSXODomR� IDFLDO�� DR�

WUDWDPHQWR�FRQYHQFLRQDO�H�D�QHQKXP�WUDWDPHQWR�QmR�KRXYH�HIHLWRV�DGYHUVRV�HP�QHQKXP�

GRV�JUXSRV�HP�WRGRV�RV�PRPHQWRV�DYDOLDGRV���(P�YLVWD�D�YDULHGDGH�GH�HIHLWRV�FRODWHUDLV��

ID]�VH�QHFHVViULR�DFRPSDQKDPHQWR�SRU�XP�ORQJR�SHUtRGR�H�R�UHSRUWDPHQWR�GHVWHV�SDUD�

TXH�VH�SRVVD�DYDOLDU�GH�IRUPD�PDLV�FRQILiYHO�HVWHV�GDGRV�

(VWD� DYDOLDomR� GD� TXDOLGDGH� PHWRGROyJLFD� QmR� HVWi� LVHQWD� GH� OLPLWDo}HV�� $V�

UHYLV}HV�VLVWHPiWLFDV�LQFOXtGDV�SRVVXHP�HQVDLRV�FOtQLFRV�FRP�DOWR�ULVFR�GH�YLpV�H�JUDQGH�

KHWHURJHQHLGDGH�� $GHPDLV�� D� DXVrQFLD� GH� PHWDQiOLVH� HP� �� ��������� GRV� HVWXGRV��

LPSRVVLELOLWD�D�JHQHUDOL]DomR�GRV�UHVXOWDGRV�REWLGRV�

(VWH� HVWXGR� p� SLRQHLUR� HP� DYDOLDU� D� TXDOLGDGH� PHWRGROyJLFD� GDV� UHYLV}HV

VLVWHPiWLFDV�TXH�DERUGDP�D�XWLOL]DomR�GD� WR[LQD� ERWXOtQLFD� QR� WUDWDPHQWR�GH�SDFLHQWHV�

FRP� '70V�� 6HXV� UHVXOWDGRV� QmR� IRUQHFHP� HYLGrQFLD� FLHQWtILFD� VyOLGD� SDUD� VXJHULU� D�

HILFiFLD� GD�7%�QD� UHGXomR�GD� GRU� H� QD�PHOKRUD� GD� DEHUWXUD� EXFDO� QHVWD� SUREOHPiWLFD��

(PERUD�RV�HVWXGRV�DSUHVHQWHP�GHVFREHUWDV�VLJQLILFDQWHV��QmR�VH�SRGH�UHFRPHQGDU�FRP�

VHJXUDQoD�QD�SUiWLFD�FOtQLFD���
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(P�VtQWHVH�� DWUDYpV� GD� XWLOL]DomR� GD� IHUUDPHQWD�$067$5���SDUD� DYDOLDomR� GD�

TXDOLGDGH�PHWRGROyJLFD��RV�UHVXOWDGRV�GHVWH�HVWXGR�SRVVLELOLWDUDP�D�DILUPDomR�GH�TXH�DV�

UHYLV}HV� VLVWHPiWLFDV� LQFOXtGDV� REWLYHUDP� UHVXOWDGRV� QHJDWLYRV� TXDQWR� D� DQiOLVH� GD�

TXDOLGDGH�PHWRGROyJLFD��GDV�TXDLV��DSHQDV�XPD�HQTXDGURX�VH�HP�XPD�TXDOLGDGH�EDL[D�H�

DV�GHPDLV�FULWLFDPHQWH�EDL[D�

¬� YLVWD� GLVVR�� QHQKXPD� UHYLVmR� VLVWHPiWLFD� LQFOXtGD� REWHYH� XP� JUDX� GH�

FRQILDQoD�PRGHUDGR�RX�DOWR��'HVVD�PDQHLUD��HVWHV�HVWXGRV�GHYHP� WHU� VXDV�GHVFREHUWDV�

UHYLVDGDV� FRP� FDXWHOD�� 3RGH�VH� FRQFOXLU� TXH� RV� UHVXOWDGRV� QmR� IRUQHFHP� FRQILUPDomR�

HVWDWtVWLFD� SDUD� UHFRPHQGDU� D� XWLOL]DomR GD� 7%� QR� WUDWDPHQWR� GDV� GLVIXQo}HV�

WHPSRURPDQGLEXODUHV�� SRVWR� TXH� DV� UHYLV}HV� VLVWHPiWLFDV� TXH� HPEDVDP� HVWH� WHPD�

DSUHVHQWDP�GpILFLW�QD�DYDOLDomR�GD�TXDOLGDGH�PHWRGROyJLFD��

(PERUD�HVWHV�HVWXGRV�VXJLUDP�XPD�HIHWLYD�UHGXomR�GD�GRU�H�PHOKRUD�QD�DEHUWXUD�

Pi[LPD� EXFDO� FRP� D� XWLOL]DomR� GD� 7%�� PDLV� HVWXGRV� SDGURQL]DGRV�� FRP� PDLRU�

KRPRJHQHLGDGH��PDLRU�WDPDQKR�GH�DPRVWUD�H�XP�HOHYDGR�ULJRU�PHWRGROyJLFR�GHYHP�VHU�

UHIRUoDGRV�SDUD�TXH�VXDV�UHFRPHQGDo}HV�VHMDP�DSOLFDGDV�FRP�VHJXUDQoD�QD�iUHD�FOtQLFD��

3RUWDQWR��RV�DFKDGRV�GHVWDV�UHYLV}HV�VmR�LQVXILFLHQWHV�SDUD�DSRLDU�RX�UHIXWDU�R�XVR�GD�7%�

GH�IRUPD�ODEHO�SDUD�R�WUDWDPHQWR�GDV�'70V���
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�� &KHQ� <:�� &KLX� <:�� &KHQ� &<�� &KXDQJ� 6.�� %RWXOLQXP� WR[LQ� WKHUDS\� IRU�

WHPSRURPDQGLEXODU� MRLQW� GLVRUGHUV�� D� V\VWHPDWLF� UHYLHZ� RI� UDQGRPL]HG�

FRQWUROOHG� WULDOV�� ,QW� -� 2UDO� 0D[LOORIDF� 6XUJ�� ����� $XJ���������������� GRL��
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�� 3DWHO� -�� &DUGRVR� -$��0HKWD� 6��$� V\VWHPDWLF� UHYLHZ� RI� ERWXOLQXP� WR[LQ� LQ� WKH�
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