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$JUDGHoR�SULPHLUDPHQWH�j PLQKD�IDPtOLD� TXH�PH�GHX�FRQGLo}HV�SDUD�FKHJDU�PDLV�

ORQJH��SULQFLSDOPHQWH�j PLQKD�PmH� TXH�VHPSUH�EDWDOKRX�PXLWR�SRU�VHXV�ILOKRV�

$JUDGHoR�DLQGD�j PLQKD�QDPRUDGD��/L]DQGUD��TXH�PH�DFRPSDQKRX�QHVWD�MRUQDGD

SHOD�*DVWURQRPLD��SUHVWDQGR�DSRLR�H�LQFHQWLYRV�

$JUDGHoR�j 8QLYHUVLGDGH�)HGHUDO�GR�&HDUi�SHOD�HVWUXWXUD�SURYLGD�SDUD�R�FXUVR�GH�
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SUHVHQWH�GR�FRQKHFLPHQWR�TXH�GHUDP�DRV�VHXV�DOXQRV�





5(6802

$�FDVWDQKROD�p�XPD�iUYRUH�GH�RULJHP�DVLiWLFD�DPSODPHQWH�XWLOL]DGD�GH�IRUPD�XUEDQtVWLFD QR�

%UDVLO�� SULQFLSDOPHQWH� QD� UHJLmR� QRUGHVWH� H� VXGHVWH�� SRU� RIHUHFHU� ERD� VRPEUD� H� VXDV� IROKDV�

JUDQGHV� VHUHP� GH� IiFLO� OLPSH]D� DSyV FDtUHP�� e� WDPEpP� FKDPDGD� GH� DPHQGRHLUD�GD�3UDLD��

iUYRUH�GH�DQR]� FKDSpX�GH�VRO� JXDUGD�VRO� WHUPLQiOLD H ILJXHLUD�GD�tQGLD� VHQGR

H[WUHPDPHQWH� FRPXP� HP� UHJL}HV� SUDLDQDV�� (P� VXD� UHJLmR� GH� RULJHP�� D� FDVWDQKROD� WHP�

DPSORV� XVRV� QD�PHGLFLQD� SRSXODU�� WHQGR� VXDV IROKDV�� FDVFD� H� UDt]HV� XWLOL]DGDV� HP� GLYHUVDV�

LQIXV}HV�H�FKiV�SDUD�RV�PDLV�GLYHUVRV�SUREOHPDV��GHVGH�SUREOHPDV�HVWRPDFDLV�D�FDWDUDWD��6HXV�

IUXWRV��SRUpP��VmR�VXEXWLOL]DGRV��(PERUD�VHMD�XPD�iUYRUH�PXLWR�FRPXP QR�%UDVLO��SRXFR�VH�

HVFXWD� VREUH� R� VHX� FRQVXPR� FRPR� DOLPHQWR� RX� VHX� XVR� QD� JDVWURQRPLD��$ ILP� GH� SURFXUDU�

QRYDV� IRUPDV� GH� XWLOL]DU� HVWH� IUXWR�� QRUPDOPHQWH� GHVFDUWDGR� H� TXHUHQGR� DSURIXQGDU� RV�

FRQKHFLPHQWRV�VREUH�DV�VXDV�XWLOLGDGHV�QD�JDVWURQRPLD�H�VXD�YLDELOLGDGH�FRPR�LQVXPR�p�TXH�

VH� IXQGDPHQWRX� R� REMHWLYR� GHVWD� SHVTXLVD� D� TXDO� IRL� HODERUDU� DUWLJR� FLHQWtILFR� UHIHUHQWH� D�

DFHLWDomR� VHQVRULDO� GH� JHOHLD� GH� IUXWR� GH� FDVWDQKROD� 3DUD� LVVR� VH� XWLOL]RX� DQiOLVH� VHQVRULDO��

HVSHFLILFDPHQWH�GH�WHVWHV�GH�DFHLWDomR��WHQGR�VLGR�REWLGRV�UHVXOWDGRV�VDWLVIDWyULRV�GH�������H�

������GH�DFHLWDomR SDUD�VDERU�H�GRoXUD H�������GH�LQWHQomR�GH�FRPSUD��LQGLFDQGR�UHVXOWDGRV�

SRVLWLYRV�SDUD�D��YLDELOLGDGH�H�DFHLWDomR�GR�SURGXWR�

3DODYUDV�FKDYH��*DVWURQRPLD��*HOHLD��&DVWDQKROD��$QiOLVH�6HQVRULDO�
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7KH� WURSLFDO� DOPRQG� LV� D� WUHH� RI�$VLDQ� RULJLQ� ZLGHO\� XVHG� LQ� XUEDQ� %UD]LO�� PDLQO\� LQ� WKH�

1RUWKHDVW� DQG�6RXWKHDVW�� IRU� LW¶V�JRRG� DPRXQW� VKDGRZ�DQG� LWV� ODUJH� OHDYHV� WKDW� DUH� HDV\� WR�

FOHDQ� DIWHU� WKH\� IDOO�� ,W� LV� DOVR� FDOOHG� DPHQGRHLUD�GD�3UDLD�� iUYRUH�GH�DQR]� FKDSpX�GH�

VRO� JXDUGD�VRO� WHUPLQiOLD H ILJXHLUD�GD�tQGLD��EHLQJ H[WUHPHO\�FRPPRQ�LQ�EHDFK�DUHDV��,Q�LWV�

UHJLRQ�RI�RULJLQ��WKH�WURSLFDO�DOPRQG KDV�H[WHQVLYH�XVHV�LQ�IRON�PHGLFLQH��KDYLQJ�WKHLU�OHDYHV��

EDUN� DQG� URRWV� XVHG� LQ� VHYHUDO� LQIXVLRQV� DQG� WHDV� IRU� GLIIHUHQW� SUREOHPV�� IURP� VWRPDFK�

SUREOHPV� WR� FDWDUDFW�� %XW� LWV� IUXLWV� DUH� XQGHUXWLOL]HG��$OWKRXJK� LW� LV� D� YHU\� FRPPRQ� WUHH� LQ�

%UD]LO��ZH�KDYH�IHZ�LQVWDQFHV�RI�LWV�FRQVXPSWLRQ�DV�IRRG�RU�LWV�XVH�LQ�JDVWURQRP\��,Q�RUGHU�WR�

ILQG�QHZ�ZD\V�WR�XVH�WKLV�IUXLW��QRUPDOO\�GLVFDUGHG� DQG�ZDQWLQJ�WR�GHHSHQ�WKH�NQRZOHGJH�RI�

LWV�XWLOLWLHV�LQ�JDVWURQRP\�DQG�\RXU�YLDELOLW\�DV�LQJUHGLHQW��LV�WKH�EDVLV�IRU�WKH�REMHFWLYH�RI�WKLV�

UHVHDUFK� WKDW�ZDV� WR�GUDIW� VFLHQWLILF� DUWLFOH� UHJDUGLQJ� VHQVRU\� DFFHSWDQFH�RI� WURSLFDO� DOPRQG�

IUXLW�MHOO\� 7R�WKDW�HQG��VHQVRU\�DQDO\VLV�ZDV�XVHG��VSHFLILFDOO\�DFFHSWDQFH�WHVWV��5HVXOWLQJ�LQ�

VDWLVIDFWRU\� UHVXOWV� RI� ������ DQG� ������ IRU� WKH� DFFHSWDQFHV RI� IODYRU� DQG� VZHHWQHVV� DQG�

������ IRU� LQWHQWLRQ� RI� SXUFKDVH�� LQGLFDWLQJ� SRVLWLYH� UHVXOWV� IRU� WKH� DVSHFWV� RI� YLDELOLW\� DQG�

DFFHSWDQFH�IRU�WKLV�SURGXFW�

.H\ZRUGV�IRU�WKLV�SDJH��*DVWURQRP\� -HOO\��7URSLFDO�$OPRQG��6HQVRU\�$QDO\VLV�
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$�iUYRUH�FRQKHFLGD�QR�%UDVLO�FRPR�FDVWDQKHLUD��FDVWDQKROD��FDVWDQKROHLUD��FKDSpX�

GH�VRO� H� VHWH�FRSDV��7HUPLQDOLD� &DWDSSD�/LQQ� p� XPD� iUYRUH� RULJLQDOPHQWH� GR� 6XO� GD�ÈVLD�

�HVSHFLILFDPHQWH�ËQGLD��0DOiVLD��)LOLSLQDV�H� ,QGRQpVLD���SHUWHQFHQWH�j�IDPtOLD�&RPEUHWDFHDH��

WHQGR� FHUFD� GH� ��� D� ���P� GH� DOWXUD� H� ��� D� ���� FP� GH� GLkPHWUR�� FRP� WURQFR� GH� UHWLOtQHR� D�

WRUWXRVR�� $V IROKDV� RYDLV� RX� HP� IRUPD� GH� ODQoD�� PHGLQGR� FHUFD� GH� ��FP��

�*,/0$1�:$7621������� DV�iUYRUHV�SHUGHP�VXDV�IROKDV�XPD�RX�GXDV�YH]HV�DR�DQR��SRUpP�

HP�DOJXPDV�iUHDV�FRPR�QR�+DYDt��HODV IUXWLILFDP�H�IORUHVFHP�FRQWLQXDPHQWH�DR�ORQJR�GR�DQR�

�$=(9('2� HW� DO��� ������� 2� IUXWR WHP� IRUPDWR� RYDO�� FRP� DSUR[LPDGDPHQWH� �� D� �� FP��

LQLFLDOPHQWH�YHUGH� WRUQDQGR�VH�DUUR[HDGR�TXDQGR�PDGXUR�

,QWURGX]LGD QR %UDVLO� SDUD� ILQV� RUQDPHQWDLV� HP� DUERUL]DomR� XUEDQD� H� UXUDO� H�

UHIORUHVWDPHQWR SRU� VHU� XPD� HVSpFLH� U~VWLFD� H� GH� UiSLGR� FUHVFLPHQWR�� p� DLQGD� DPSODPHQWH�

XWLOL]DGD�SDUD�ILQV�PHGLFLQDLV��H GH�SURGXomR�GH�PDGHLUD��$1*(/ HW�DO��������� 6XD�PDGHLUD�p�

XWLOL]DGD�SDUD�FRQIHFomR�GH XWHQVtOLRV�H�REMHWRV�GHFRUDWLYRV�HP�JHUDO��PyYHLV�H�FRQVWUXo}HV�GH�

LQWHULRUHV��$OpP GLVVR��VHX�VLVWHPD�GH�UDt]HV�DX[LOLD�QD�HVWDELOL]DomR�GH�OLWRUDLV���$=(9('2�

HW�DO���������

$V� FDVWDQKRODV SRVVXHP� IUXWRV� FRP� SROSD� FRPHVWtYHO�� HPERUD� UDUDPHQWH

DSURYHLWDGD�� WDOYH]� SRU� VHU�PXLWDV� YH]HV� ILEURVD� (P� SDtVHV� FRPR� DV )LOLSLQDV�� XP� WLSR� GH�

YLQKR�p SURGX]LGR�D�SDUWLU�GD�IHUPHQWDomR�GRV�IUXWRV�PDGXURV �$=(9('2�HW�DO��������� 6XDV�

FDVWDQKDV�WDPEpP�SRGHP�VHU�FRQVXPLGDV� SRUpP�GHYLGR�j�GLILFXOGDGH�GH�H[WUDLU�D�VHPHQWH��D�

TXDOLGDGH�FRPHVWtYHO�YDULiYHO�H�R�WDPDQKR�SHTXHQR��HVWDV�VmR�UDUDPHQWH�FRQVXPLGDV�

'R�SRQWR�GH�YLVWD�FLHQWtILFR��YiULRV�HVWXGRV��SULQFLSDOPHQWH� VREUH�D�FRPSRVLomR�

TXtPLFD�H�YDORU�QXWULFLRQDO�GH�7HUPLQDOLD &DWDSSD�/LQQ�WrP�GHPRQVWUDGR�TXH�D�SROSD�FRQWpP�

SULQFLSDOPHQWH�FDUERLGUDWRV ����������������YLWDPLQD�&�������������PJ�����J�GH�SROSD��H�ȕ�

FDURWHQR� ���������� ȝJ����� J��� 2V� JUmRV� VmR� ULFDV� IRQWHV� GH� SURWHtQDV� H� DPLQRiFLGRV�

HVVHQFLDLV�����������OLStGLRV���������� H�PLQHUDLV�HQWUH�RV�TXDLV�RV�PDLV� LPSRUWDQWHV�VmR�R�

SRWiVVLR���������������PJ�����J���FiOFLR����������������PJ�����J��H�PDJQpVLR���������������

PJ�����J���(=(2.21.:2��������

2� IUXWR� GD� FDVWDQKROD� SRGHULD� VHU� LQVHULGD� QD� DOLPHQWDomR� HP� YDULDGDV� IRUPDV�

FRPR� JHOpLDV�� VXFRV� H� LQFRUSRUDGR� HP� RXWUDV� UHFHLWDV�� 3RU� VHU� XP� IUXWR� ULFR� HP� FDORULDV��

SRGHQGR� VHU� XVDGR� FRPR� IRQWH� GH� FDUERLGUDWRV�� YLWDPLQD� &� � H� ILEUDV�� DOpP� GH� DSUHVHQWDU�

SURSULHGDGHV� DQWLR[LGDQWHV� �0$548(6�� ������ e� GH� LQWHUHVVH� TXH� PpWRGRV� SDUD� R� VHX�

FRQVXPR�VHMDP�HVWXGDGRV�H�LQWURGX]LGRV��DILP�GH�3URPRYHU�XVRV�SDUD�XP�UHFXUVR�DEXQGDQWH�



��

QR�SDtV��FRP�SRWHQFLDO�GLYHUVR��H�TXH�p�SRUpP��FRPXPHQWH�GHVFDUWDGR�

9iULDV� SHVTXLVDV� WrP� VLGR� UHDOL]DGDV� VREUH� DV� SURSULHGDGHV� ELROyJLFDV� GHVVD

HVSpFLH� QD� VD~GH� KXPDQD�� WHQGR� VLGR� GHVFULWDV� YiULDV� DWLYLGDGHV� FRPR� DQWLLQIODPDWyULD�

DQWLWXPRUDO��DQWLYLUDO�H�DQWLGLDEpWLFD� SURSULHGDGHV�DVVRFLDGDV�j�VXD�DWLYLGDGH�DQWLR[LGDQWH��1R�

HQWDQWR��HVVD�HVSpFLH�DLQGD�QmR�WHP�XPD�DPSOD�DSOLFDomR WHUDSrXWLFD�RX�QXWULFLRQDO�

(PERUD� VHX� IUXWR� WHQKD� VXD� FRPSRVLomR� TXtPLFD� H� QXWULFLRQDO� GRFXPHQWDGD��

SRXFR� VH� WHP� SHVTXLVDGR� VREUH� VHX� XVR� FRPR� DOLPHQWR�� SRGHQGR� VHU� XWLOL]DGR� FRPR�

LPSRUWDQWH�IRQWH�GH�ILEUDV��YLWDPLQD�&�H�DQWLR[LGDQWHV��7HQGR�HP�YLVWD�GH�WRGR�HVVH�SRWHQFLDO��

p�H[WUHPDPHQWH�LPSRUWDQWH�SURPRYHU�SURFHVVDPHQWR�H�FRQVXPR�GHVWD�IUXWD�WURSLFDO QDV�PDLV�

GLYHUVDV� IRUPDV�� EXVFDQGR� R� GHVHQYROYLPHQWR� GH� XP� SURGXWR� TXH� SRVVD� VHU� XWLOL]DGR� SHOD�

SRSXODomR�HP�JHUDO�

1HVWH�FRQWH[WR��SURFXUDPRV�R�DSURYHLWDPHQWR�GD�FDVWDQKROD��7HUPLQDOLD�&DWDSSD�

/LQQ��QD� IRUPD�GH�JHOHLD�� XPD�YH]�TXH�HVWH�SURGXWR� WHP�FRPR�FDUDFWHUtVWLFD� D� FRQVHUYDomR�

GRV�QXWULHQWHV�GD�IUXWD�H�WDPEpP�SRU�QmR�H[LVWLU�QR�PHUFDGR�QHQKXP�SURGXWR�GHULYDGR�GHVWD

IUXWD�

(VWD� SHVTXLVD� EXVFRX� R� GHVHQYROYLPHQWR� H� DQiOLVH� GH� XPD� JHOHLD� GRV� IUXWRV� GH�

FDVWDQKROD��XWLOL]DQGR�WpFQLFDV�GH�DQiOLVH�VHQVRULDO�SDUD�REWHU�HVWDWLVWLFDPHQWH�GDGRV�VREUH�RV�

TXHVLWRV� GH� DFHLWDomR� GH� VDERU� H� GRoXUD� GD� JHOHLD�� DVVLP� FRPR� GD� LQWHQomR� GH� FRPSUD� GR�

SURGXWR�SHOR� FRQVXPLGRU�� XVDQGR�SDUD� LVVR� D� HVFDOD�KHG{QLFD�GH�QRYH�SRQWRV� H� D� HVFDOD�GH�

DWLWXGH�GH�FRPSUD�GH�FLQFR�SRQWRV�

'LDQWH�GR�H[SRVWR�D�SUHVHQWH�SHVTXLVD�YLVD�DSUHVHQWDU�R�DUWLJR�FLHQWtILFR�UHIHUHQWH�

D�DFHLWDomR�VHQVRULDO�GH�JHOHLD�GH�IUXWR�GH�FDVWDQKROD�
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(VWD�SHVTXLVD�WHYH�FRPR�REMHWLYR�SURGX]LU�H�DYDOLDU��VHQVRULDOPHQWH��XPD�JHOHLD�HODERUDGD�D�

SDUWLU�GR� IUXWR�GD� FDVWDQKROHLUD� �7HUPLQDOLD� FDWDSSD�/LQQ��� D� ILP�GH� DYDOLDU� D� VXD�DFHLWDomR�

SHOR�S~EOLFR�HP�JHUDO H�VH�KDYHULD�LQWHUHVVH�HP FRPSUi�OD��FDVR�IRVVH�XP�SURGXWR�SURQWR��$�

JHOHLD�IRL�IHLWD�XWLOL]DQGR�R�VXFR�GDV IUXWDV��SHFWLQD�H[WUDtGD GH�DOEHGR�GH�PDUDFXMi�H�Do~FDU��2�

WHVWH�GH�DFHLWDomR�VHQVRULDO�IRL�FRQGX]LGR�FRP����SURYDGRUHV�QmR�WUHLQDGRV��XWLOL]DQGR�VH�GH�

HVFDOD�KHG{QLFD�GH���SRQWRV�SDUD�RV�DWULEXWRV�VDERU�H�GRoXUD��)RUDP�DLQGD�DYDOLDGRV�D�DWLWXGH�

GH� FRPSUD GR� SURGXWR� H� TXDLV� DVSHFWRV� DJUDGDUDP� PDLV� RX� PHQRV� RV� FRQVXPLGRUHV�� )RL�

FRQVWDWDGR�TXH�D�JHOHLD�IHLWD�D�SDUWLU�GHVVH�IUXWR DSUHVHQWRX�XPD�ERD�DFHLWDomR����������FRP�

XPD�TXDQWLGDGH�GH�GRoXUD� HP� VXD�PDLRULD� DFHLWiYHO� ��������H� DSUHVHQWRX�XPD� LQWHQomR�GH�

FRPSUD�SRVLWLYD�GH��������&RQFOXtPRV�TXH�� FRP�DOJXPDV�PRGLILFDo}HV�� D�JHOHLD� IHLWD� FRP�

SROSD�GH�FDVWDQKROD�SRGHULD�VHU�XP�ERP�SURGXWR�SDUD�LQGXVWULDOL]DomR�H�FRPHUFLDOL]DomR�

3DODYUDV�FKDYH� *HOHLD��&DVWDQKROD��$QiOLVH�VHQVRULDO�

��,1752'8d­2

$� FDVWDQKROD p� XPD� iUYRUH� GH� RULJHP� DVLiWLFD LQWURGX]LGD QR� %UDVLO� SDUD� ILQV�

RUQDPHQWDLV�HP�DUERUL]DomR�XUEDQD�H�UXUDO�H�UHIORUHVWDPHQWR� SRU�VHU�XPD�HVSpFLH�U~VWLFD��VHP�

QHFHVVLGDGH� GH� JUDQGH� FXLGDGRV�� H� GH� UiSLGR� FUHVFLPHQWR �$=(9('2� HW� DO��� �������7HQGR�

VLGR� LQWURGX]LGD� SULQFLSDOPHQWH� QDV� UHJL}HV�1RUGHVWH� H�6XGHVWH�� SRU� RIHUHFHU� ERD� VRPEUD� H�

VXDV�IROKDV�JUDQGHV�VHUHP�GH�IiFLO�OLPSH]D�DSyV�FDtUHP��e�WDPEpP�FKDPDGD�GH�DPHQGRHLUD�


�*UDGXDQGR�HP�*DVWURQRPLD�SHOD�8QLYHUVLGDGH�)HGHUDO�GR�&HDUi�


 3URIHVVRU�GR�FXUVR�GH�*DVWURQRPLD�GD�8QLYHUVLGDGH�)HGHUDO�GR�&HDUi�



��

GD�SUDLD�� iUYRUH�GH�DQR]�� FKDSpX�GH�VRO�� JXDUGD�VRO�� WHUPLQiOLD� H� ILJXHLUD�GD�tQGLD �'(�

3$8/$ HW�DO�������� H�p�H[WUHPDPHQWH�FRPXP�HP�UHJL}HV�SUDLDQDV��

(P� VXD� UHJLmR� GH� RULJHP�� D� FDVWDQKROD p DLQGD� DPSODPHQWH� XWLOL]DGD� SDUD� ILQV�

PHGLFLQDLV��H�GH�SURGXomR�GH�PDGHLUD��$1*(/�HW�DO����������VHQGR�VXDV�IROKDV��FDVFD�H�UDt]HV�

XWLOL]DGDV� HP� GLYHUVDV LQIXV}HV� H� FKiV� SDUD� RV� PDLV� GLYHUVRV� SUREOHPDV�� GHVGH� SUREOHPDV�

HVWRPDFDLV� DWp� FDWDUDWD�� 6XD� PDGHLUD� p� XWLOL]DGD� SDUD� FRQIHFomR� GH� XWHQVtOLRV� H� REMHWRV�

GHFRUDWLYRV�HP�JHUDO��PyYHLV�H�FRQVWUXo}HV�GH� LQWHULRUHV��$OpP�GLVVR��VHX�VLVWHPD�GH�UDt]HV�

DX[LOLD�QD HVWDELOL]DomR�GH�OLWRUDLV �'(�3$8/$ HW�DO�������

6HXV� IUXWRV�� SRUpP�� VmR� VXEXWLOL]DGRV�� HPERUD� DV� FDVWDQKRODV� SRVVXDP� SROSD�

FRPHVWtYHO��WDOYH]�SRU�HVVD�SROSD�VHU�EDVWDQWH�ILEURVD�H�QmR�PXLWR�VDERURVD� (P�SDtVHV�FRPR�

DV� )LOLSLQDV�� XP� WLSR� GH� YLQKR� p� SURGX]LGR� D� SDUWLU� GD� IHUPHQWDomR� GRV� IUXWRV� PDGXURV�

�$=(9('2�HW� DO��� �������6XDV� FDVWDQKDV� WDPEpP�SRGHP�VHU� FRQVXPLGDV�� SRUpP��GHYLGR� j

GLILFXOGDGH�GH�H[WUDLU�D�VHPHQWH��D�TXDOLGDGH�FRPHVWtYHO�YDULiYHO�H�R�WDPDQKR�SHTXHQR��HODV�

VmR�UDUDPHQWH�FRQVXPLGDV�

2� IUXWR� GD FDVWDQKROD� SRGHULD� VHU� LQVHULGR QD� DOLPHQWDomR� HP� YDULDGDV� IRUPDV��

FRPR� JHOHLDV�� VXFRV� H LQFRUSRUDGR� HP� RXWUDV� UHFHLWDV� SRU� VHU� XP� IUXWR� ULFR� HP� FDORULDV��

SRGHQGR� VHU� XVDGR� FRPR� IRQWH� GH� FDUERLGUDWRV�� YLWDPLQD� &� H� ILEUDV�� DOpP� GH� DSUHVHQWDU�

SURSULHGDGHV�DQWLR[LGDQWHV��/,0$��������

$� JHOHLD� p� XPD� IRUPD� GH� FRQVHUYDomR� GH� DOLPHQWRV� XWLOL]DGD� SDUD� SUHVHUYDU�

SULQFLSDOPHQWH�IUXWRV�TXH�VREUDUDP�DSyV�D�FROKHLWD�RX�TXH�SRVVXHP�GHIHLWRV��GLILFXOWDQGR�VXD�

YHQGD��WHQGR�FRPR�EDVH�D�IUXWD�HP�SHGDoRV�RX�VXFR�GD�PHVPD��XP�HVSHVVDQWH��VH�QHFHVViULR��

H� Do~FDU�� TXH� YDL� DJLU� FRPR� FRQVHUYDQWH�� $WXDOPHQWH� WHPRV� JHOHLDV� GRV� PDLV� YDULDGRV�

SURGXWRV��FRPR�EDFRQ H�SLPHQWDV��

6HJXQGR�.|YHVL��6LIIHUW�H�&UHPD��������S�������

>«@� JHOHLDV� VmR� SURGXWRV� GH� FRQVLVWrQFLD� SDVWRVD� H� XQWXRVD� HODERUDGRV� FRP� IUXWD�
IUHVFD�VHP�FDURoR�RX�VHPHQWHV��RX�D�SDUWLU�GD�SROSD�RX�VXFR�FRQFHQWUDGR��DRV�TXDLV�
VH� DJUHJD� PDLV� IUXWD� IUHVFD�� 3RGH� VHU� XVDGR� XP� RX� PDLV� WLSRV� GH� IUXWD�� 3DUD� R�
SUHSDUR��D�SURSRUomR�QRUPDOPHQWH�XWLOL]DGD�p�GH�����GH�IUXWD�H�����GH�Do~FDU��

$LQGD�VHJXQGR�RV�DXWRUHV��H[LVWHP�GRLV�WLSRV�GH�JHOHLDV��DV�FRP�SHGDoRV�GH�IUXWDV�

H� DV� FODUDV�� FXMRV� SHGDoRV� GH� IUXWDV� IRUDP� WULWXUDGRV� H� GHSRLV� ILOWUDGRV�� DSUHVHQWDQGR� XPD�

FRQVLVWrQFLD�PDLV�JHODWLQRVD��$�JHOHLD�XWLOL]DGD�SDUD�D�DQiOLVH�VHQVRULDO�IRL�GR�WLSR�FODUD�

$OpP� GD� IUXWD� H� GR� Do~FDU�� p� QHFHVViULR� WHU� XP� JHOLILFDQWH�� FRPR� D� SHFWLQD��

$OJXPDV� IUXWDV� Mi�SRVVXHP�TXDQWLGDGHV� VXILFLHQWHV�GH�SHFWLQD�SDUD�TXH�KDMD� D� IRUPDomR�GH�



��

XPD�JHOHLD�� HP�RXWURV� FDVRV�� D� SHFWLQD� p� DGLFLRQDGD� GXUDQWH� R� SUHSDUR�� SRU�PHLR� GH� RXWUDV�

IUXWDV�RX�HP�Sy�

2V� PpWRGRV� GH� DQiOLVH� VHQVRULDO� SDVVDUDP� D� VHU� PXLWR� PDLV� TXH� XPD� VLPSOHV�

IHUUDPHQWD�FLHQWtILFD��SDUD�VH�WRUQDU�XP�DOLDGR�LPSRUWDQWH�QD�LQG~VWULD�GH�DOLPHQWRV��DMXGDQGR�

D�JHUDU�QRYRV�SURGXWRV�RX�PHOKRUDU�SURGXWRV�Mi�H[LVWHQWHV�FRP�R�REMHWLYR�GH�LQFLWDU�FRQVXPR�

GRV� PHVPRV� SHOR� S~EOLFR� HP� JHUDO�� 3ULQFLSDOPHQWH� SDUD� XP� SURGXWR� HP� IDVH� GH�

GHVHQYROYLPHQWR��ID]HU�XPD�DQiOLVH�SDUD�LGHQWLILFDU�VHXV�SRQWRV�IRUWHV�H� IUDFRV��DVVLP�FRPR�

GHWHFWDU� IDOKDV��p� LPSUHVFLQGtYHO�SDUD�TXH�VH�FRQKHoD�D�YLDELOLGDGH�GR�SURGXWR��DVVLP�FRPR�

SDUD�VDEHU�R�TXH�ID]HU�SDUD�TXH�VH�WHQKD�XPD�PDLRU�LQWHQomR�GH�FRPSUD�SHORV�FRQVXPLGRUHV�

(PERUD� VHMD� XPD� iUYRUH� PXLWR� FRPXP� QR� %UDVLO�� SRXFR� VH� HVFXWD� VREUH� R�

FRQVXPR�GR�VHX�IUXWR�FRPR�DOLPHQWR�RX�LQVXPR�XWLOL]DGR�QD�JDVWURQRPLD��$�ILP�GH�SURFXUDU�

QRYDV� IRUPDV� GH� XWLOL]DU� HVVH� IUXWR� QRUPDOPHQWH� GHVFDUWDGR� H� TXHUHQGR� DSURIXQGDU� RV�

FRQKHFLPHQWRV�VREUH�DV� VXDV�XWLOLGDGHV�QD�JDVWURQRPLD�H�VXD�YLDELOLGDGH�FRPR�LQVXPR�H�RX�

SURGXWR��%XVFRX�VH�IRUPXODU�H�SUHSDUDU�XPD�JHOHLD�GH�FDVWDQKROD�SDUD�DQDOLVDU�VHQVRULDOPHQWH�

VXD�DFHLWDomR��EHP�FRPR�VXD�SRVVtYHO�LQWHQomR�GH�FRPSUD�

��0$7(5,$,6�(�0e72'26

����0DWHULDLV

2V� IUXWRV� GD� FDVWDQKROHLUD� IRUDP� FROHWDGRV� QR� FDPSXV GR� 3LFL� GD�8QLYHUVLGDGH�

)HGHUDO� GR� &HDUi�� 2V� IUXWRV� FROHWDGRV IRUDP� VHOHFLRQDGRV�� KLJLHQL]DGRV� H� FRQJHODGRV� HP�

FRQJHODGRU�GRPpVWLFR�DWp�VHUHP�XWLOL]DGRV��2V�GHPDLV�LQJUHGLHQWHV��PDUDFXMi�H�Do~FDU� IRUDP�

DGTXLULGRV� HP� FRPpUFLR� ORFDO� 2V� HOHWURGRPpVWLFRV� XWLOL]DGRV QHVWH� WUDEDOKR� IRUDP�

GRPpVWLFRV�

����0pWRGRV

3DUD� D SUHSDUDomR� GD� JHOHLD�� VHJXLX�VH� ILFKD� WpFQLFD� �$SrQGLFH�$� EDVHDGD� QD�

DSUHVHQWDGD� SRU� 0HQGRQoD� �������� ��� J� GH� SROSD� IRUDP� UHWLUDGRV� FRP� RV� IUXWRV� DLQGD�

FRQJHODGRV��GHYLGR� j�PDLRU� IDFLOLGDGH�GH�PDQXVHLR SRLV�RV� IUXWRV� LQ�QDWXUD SURGX]HP�XPD�

VXEVWDQFLD�HVFRUUHJDGLD�TXH�GLILFXOWD�R�VHX�PDQXVHLR� $�SROSD�IRL�SURFHVVDGD FRP���OLWUR�GH�

iJXD�HP�OLTXLGLILFDGRU�GRPpVWLFR��)RL�XWLOL]DGD�XPD�SHQHLUD�SDUD�VHSDUDU�R�VXFR�GRV�UHVtGXRV�

VyOLGRV�



��

2�HVSHVVDQWH�XWLOL]DGR�IRL�REWLGR�D�SDUWLU�GH�FDVFDV�GH�PDUDFXMi��$SyV�WHUHP�VXDV�

SROSDV�UHWLUDGDV��DV�FDVFDV�GH�PDUDFXMi����� NJ��IRUDP�FR]LGDV�HP�iJXD�DWp�D�SDUWH�EUDQFD��R�

DOEHGR� RX� HQWUHFDVFD�� ILFDU� IOH[tYHO� H� WUDQVO~FLGD��2� DOEHGR� IRL� HQWmR� UHWLUDGR� H SURFHVVDGR�

FRP�R�VXFR�GD�FDVWDQKROD�HP�OLTXLGLILFDGRU GRPpVWLFR��(VVH�VXFR IRL�HQWmR�DGLFLRQDGR�D���� J�

GH�Do~FDU�HP�XPD�SDQHOD�H�OHYDGR�D�IRJR�PpGLR�SDUD�FR]LPHQWR�SRU�DSUR[LPDGDPHQWH���KRUD��

DWp�DOFDQoDU�R�SRQWR�GH�JHOHLD��

$� JHOHLD� IRL� HQWmR� DUPD]HQDGD�� HP� SRWHV� HVWHULOL]DGRV� HP� JHODGHLUD� DWp� VHU�

XWLOL]DGD�SDUD�D�DQiOLVH�VHQVRULDO�

����$QiOLVH�VHQVRULDO

$�DQiOLVH� VHQVRULDO� GD� JHOHLD� IRL� IHLWD� SRU�PHLR� GH� WHVWH� DIHWLYR�� VHQGR�XWLOL]DGD�

HVFDOD�KHG{QLFD�GH�QRYH�SRQWRV�SDUD�GXDV�FDUDFWHUtVWLFDV�HVSHFtILFDV�GD�JHOHLD��VDERU�H�GRoXUD��

DVVLP� FRPR� HVFDOD� GH� DWLWXGH� GH� FRPSUD GH� FLQFR� SRQWRV� SDUD� XPD� SRVVtYHO� LQWHQomR� GR�

FRQVXPLGRU�QD FRPSUD�GR�SURGXWR��

$�DQiOLVH�IRL�UHDOL]DGD�QR�,QVWLWXWR�GH�&XOWXUD�H�$UWH��,&$���QR�FDPSXV GR�3LFL�GD�

8QLYHUVLGDGH� )HGHUDO� GR� &HDUi�� VDOD� &6����� 1R� WRWDO�� ��� SURYDGRUHV� QmR� WUHLQDGRV�

SDUWLFLSDUDP�GD�DQiOLVH��VHQGR�VHOHFLRQDGRV�SRU�VHX�LQWHUHVVH�HP�SDUWLFLSDU�GR�WHVWH��

2V� SURYDGRUHV� IRUDP� SURYLGRV� GH� �� J� GD� JHOHLD� SDUD� FRQVXPR�� 7HUPR� GH�

&RQVHQWLPHQWR�/LYUH�H�(VFODUHFLGR��$SrQGLFH�%��H�IRUPXOiULR�SDUD�DQiOLVH�GR�SURGXWR��)LJXUD�

����DOpP�GH��XPD�EUHYH�H[SOLFDomR�YHUEDO�GR�WHVWH��



��

)LJXUD�� ± 7HVWH�GH�DFHLWDomR�GH�JHOHLD�GH�FDVWDQKROD

)RQWH��(ODERUDGD�SHOR�DXWRU�

����$QiOLVH�HVWDWtVWLFD

2V�GDGRV�FROHWDGRV�IRUDP�DQDOLVDGRV�GH�IRUPD�TXDQWLWDWLYD�H�GHVFULWLYD��2�FiOFXOR�GRV�

tQGLFHV�GH�DFHLWDomR�HP�UHODomR�DR�VDERU�H�DFHLWDomR�HP�UHODomR�j�GRoXUD�IRUDP UHDOL]DGRV D�

SDUWLU�GD�VRPD�GRV�YRWRV�GDV� ILFKDV�GH�DQiOLVH�VHQVRULDO� WHYH�D�TXDQWLGDGH�GH�YRWRV�GH�FDGD�



��

XPD� GDV� QRYH� FDWHJRULDV� PXOWLSOLFDGD� SRU� ���� H� GLYLGLGD� SHOR� Q~PHUR� GH� SURYDGRUHV� TXH�

UHDOL]DUDP�R�WHVWH��UHVXOWDQGR�QDV�SRUFHQWDJHQV�GH�FDGD�XP�GRV�DVSHFWRV�DQDOLVDGRV VHJXQGR�D�

IyUPXOD� ��

2V� FiOFXORV� IRUDP� UHSUHVHQWDGRV� HP� JUiILFRV� XWLOL]DQGR PHWRGRORJLD� &UHDWH� D� 3LH�

&KDUW FRQIRUPH�VLWH�KWWSV���ZZZ�PHWD�FKDUW�FRP�SLH� 6HPHOKDQWHPHQWH��R�tQGLFH�GH�LQWHQomR�

GH� FRPSUD� IRL� UHDOL]DGR� D� SDUWLU� GD� PHVPD� IyUPXOD� PDWHPiWLFD�� 2V� YDORUHV� IRUDP� HQWmR�

UHSUHVHQWDGRV�HP�JUiILFRV�GH�VHWRUHV�

3DUD� R� tQGLFH� GH� DFHLWDomR�� DSHQDV� RV� YRWRV� PDUFDGRV� FRPR� ³JRVWHL�

H[WUHPDPHQWH´� ³JRVWHL�PXLWR´�H�³JRVWHL�PRGHUDGDPHQWH´� QRV�TXHVLWRV�VDERU�H�GRoXUD��IRUDP�

VRPDGRV��6HPHOKDQWHPHQWH��R�tQGLFH�GH�LQWHQomR�GH�FRPSUD�IRL�UHDOL]DGR�D�SDUWLU�GD�VRPD�GRV�

YRWRV� GDV� ILFKDV� GH� DQiOLVH� VHQVRULDO� FRP� ³GHFLGLGDPHQWH� FRPSUDULD´� H� ³SURYDYHOPHQWH�

FRPSUDULD´�

��5(68/7$'26�(�',6&866­2

$SyV�D�DQiOLVH�GRV�GDGRV��IRL�REVHUYDGD�XPD�DFHLWDomR�SRVLWLYD�GDV�FDUDFWHUtVWLFDV�

LQYHVWLJDGDV��������SDUD�D�FDUDFWHUtVWLFD�VDERU��)LJXUD����H�������SDUD�D GRoXUD �)LJXUD����

(QWUH� RV� SULQFLSDLV� SRQWRV� SRVLWLYRV� DSRQWDGRV� SHORV� SURYDGRUHV�� WHPRV�

FDUDFWHUtVWLFDV� FRPR� WH[WXUD� H� GRoXUD�� DOpP� GH� VHU� XP� SURGXWR� GLIHUHQWH� H� SRXFR� XWLOL]DGR��

7HPRV�DLQGD��HP�PHQRU�HVFDOD��EULOKR��VDERU�H�HTXLOtEULR�HQWUH�GRFH�H�iFLGR�

(QWUH� RV� SULQFLSDLV� SRQWRV� QHJDWLYRV� DSRQWDGRV�� WHPRV� FRU� IUDFD�� RGRU� H� VDERU�

DPDUJR�DSyV�FRQVXPLU�R�SURGXWR��(P�PHQRU�HVFDOD��WHPRV�GRoXUD�LQVXILFLHQWH��VDERU�IUDFR�GH�

FDVWDQKROD�H�SUHVHQoD�GH�JUDQXODGR�

4XDQWR� DRV� SRQWRV� SRVLWLYRV� SULQFLSDLV�� D� PDLRU� SDUWH� GRV� SURYDGRUHV� DFKRX� D�

WH[WXUD�GD�JHOHLD�DJUDGiYHO�QD�ERFD��FRP�XPD�TXDQWLGDGH�GH�GRoXUD� DFHLWiYHO�H� HTXLOLEUDGD�

FRP� D� DFLGH]� GR� IUXWR�� DOpP� GH� GHPRVWUDUHP� LQWHUHVVH� QR� SURGXWR� SRU� VHU� GLIHUHQWH� H�

LQWHUHVVDQWH�



��

)LJXUD�� ±$FHLWDomR�TXDQWR�DR�VDERU

)RQWH��(ODERUDGD SHOR�DXWRU�

)LJXUD�� ±$FHLWDomR�TXDQWR�D�GRoXUD

)RQWH��(ODERUDGD SHOR�DXWRU�



��

4XDQWR� DRV� SRQWRV� QHJDWLYRV� SULQFLSDLV�� HVWHV� SRGHP� VHU� SURYHQLHQWHV� GH�

SUREOHPDV� FRP�D� DUPD]HQDJHP�RX�TXDOLGDGH� GRV� IUXWRV�� Mi� TXH� RV�PHVPRV� IRUDP� FROKLGRV�

DSyV�FDtUHP�QDWXUDOPHQWH�GDV�iUYRUHV��DSUHVHQWDQGR�PDFKXFDGRV�RX�PDUFDV�SURYHQLHQWHV�GD�

TXHGD��(OHV�IRUDP�WDPEpP�DUPD]HQDGRV�HP�XP�FRQJHODGRU�GH�JHODGHLUD�GRPpVWLFD�FRP�XVR�

GLiULR�H�VHP�FRQWUROH�ULJRURVR�GH�WHPSHUDWXUD��R�TXH�SRGH�WHU�FRQWULEXtGR�SDUD�D�PRGLILFDomR�

GDV�FDUDFWHUtVWLFDV�RUJDQROpSWLFDV�GRV�IUXWRV��

4XDQWR� j� SUHVHQoD� GH� JUDQXODGRV� QD� JHOHLD�� HVWHV� VmR� SURYHQLHQWHV� GR�

HTXLSDPHQWR� XWLOL]DGR� SDUD� SURFHVVDU� R� HVSHVVDQWH� H� SRGH� VHU� UHVROYLGR� IDFLOPHQWH� SHOD�

XWLOL]DomR�GH�HTXLSDPHQWR�HVSHFLDOL]DGR�RX�HVSHVVDQWH�LQGXVWULDOL]DGR�

4XDQWR� D LQWHQomR� GH� FRPSUD� GR� SURGXWR� ����� GRV� SURYDGRUHV� DILUPDUDP�

�)LJXUD� �� SURYDYHOPHQWH� FRPSUDULD�� ,VVR� VLJQLILFD� TXH� R� SURGXWR� p� YLiYHO� GH� VHU�

FRPHUFLDOL]DGR�

)LJXUD�� ± ,QWHQomR�GH�FRPSUD

)RQWH��(ODERUDGD SHOR�DXWRU�

3URS}H�VH�UHDOL]DU�PDLV�WHVWHV�FRP�GLIHUHQWHV�TXDQWLGDGHV�GH�SROSD�GH�FDVWDQKROD�

QD�FRPSRVLomR�GD�JHOHLD��D� ILP�GH�VH�REWHU�XPD� ILFKD� WpFQLFD�SDUD�SURGXomR�GH�XPD�JHOHLD�

SDGURQL]DGD�H�FRP�PDLRU� WHRU�GH�DFHLWDomR��6XJHUH�VH� WDPEpP�D�XWLOL]DomR�GH�RXWURV� IUXWRV�



��

HP�FRQMXQWR�FRP�D�FDVWDQKROD�SDUD�JHUDU�XPD�JHOHLD�PLVWD��HPERUD�XPD�PDLRU�TXDQWLGDGH�GH�

HVWXGRV�VH�IDoD�QHFHVViULD��

7HRUL]DPRV�DLQGD�TXH�R�UHVtGXR�VyOLGR�UHVXOWDQWH�GD�SURGXomR�GR�VXFR�SRGHULD�VHU�

DSURYHLWDGR�HP�RXWUDV�SUHSDUDo}HV��SULQFLSDOPHQWH�VH�WUDQVIRUPDGR�HP�XPD�IDULQKD�PDLV�ILQD��

GH�PDQXVHLR�IDFLOLWDGR��FRPR�XP�DGLWLYR�GH�XPD�UHFHLWD��FRQIRUPH�XWLOL]RX�/LPD��������HP�

VXDV�IRUPXODo}HV�GH�PDVVD�GH�FRRNLH�

��&21&/86­2

&RQFOXtPRV� TXH� D� JHOHLD� GH� FDVWDQKROD� WHP� SURGXomR� UHODWLYDPHQWH� IiFLO�� WHQGR�

FRPR� SULQFLSDLV� GLILFXOGDGHV� D� FROKHLWD� GRV� IUXWRV�� SRU� VH� WUDWDU� GH� XPD� iUYRUH� GH� JUDQGH�

SRUWH��H�D�UHWLUDGD�GD�SROSD�GD�IUXWD��TXH�SURYDYHOPHQWH�SRGHULD�VHU�IDFLOLWDGR�SHOD�XWLOL]DomR�

GH� PDTXLQiULR� PDLV� HVSHFLDOL]DGR�� FRPR� XP� MXLFHU�� &RQFOXtPRV� DLQGD� TXH� D� SDUWLU� GRV�

UHVXOWDGRV�REWLGRV��XPD�JHOHLD�IHLWD�D�SDUWLU�GR�IUXWR�GD�FDVWDQKROHLUD� WHP�SRWHQFLDO�SDUD�VHU�

XWLOL]DGD FRPR�SURGXWR�SHOR�FRQVXPLGRU�HP�JHUDO��GHVWDFDQGR�DLQGD�R�SRWHQFLDO�GD�FDVWDQKROD�

FRPR� LQVXPR� QD� JDVWURQRPLD�� 0HGLDQWH� D� SRVVLELOLGDGH� GH� XP� FRQWUROH� PDLRU� VREUH� D�

DTXLVLomR��DUPD]HQDJHP�H�XWLOL]DomR�GRV�IUXWRV��HVVD�JHOHLD�SRGHUi�VHU�SDGURQL]DGD H�DOFDQoDU�

UHVXOWDGRV�DLQGD�PHOKRUHV�



��

9,$%,/,=$7,21�$1'�$&&(37$1&(�2)�7523,&$/�$/021'�)58,7�-(//<�

�7HUPLQDOLD�FDWDSSD�/LQQ��

$%675$&7

7KLV� UHVHDUFK�KDG� WKH�REMHFWLYH�RI�SURGXFLQJ�DQG�HYDOXDWLQJ�� WKURXJK�D� VHQVRU\� WHVW�� D� MHOO\�

PDGH�IURP�WKH�IUXLW�RI�WKH�WURSLFDO�DOPRQG��7HUPLQDOLD�FDWDSSD�/LQQ���LQ�RUGHU�WR�HYDOXDWH�LWV�

DFFHSWDQFH�E\�WKH�JHQHUDO�SXEOLF�DQG�LI� WKH\ ZRXOG�KDYH�WKH�LQWHQWLRQ�WR�EX\�LW�� LI� LW�ZHUH�D�

ILQLVKHG�SURGXFW��7KH�MHOO\�ZDV�PDGH�IURP�WKH�IUXLW¶V�MXLFH��SHFWLQ H[WUDFWHG�IURP�SDVVLRQ�IUXLW�

EDVW DQG�VXJDU��7KH�VHQVRU\�DFFHSWDQFH�WHVW�ZDV�FRQGXFWHG�ZLWK����XQWUDLQHG�WHVWHUV��XVLQJ�D�

��SRLQW�KHGRQLF�VFDOH�IRU�WKH�DWWULEXWHV�RI�IODYRU�DQG�VZHHWQHVV��:H DOVR�HYDOXDWHG�WKH�EX\LQJ�

DWWLWXGH�DQG�ZKLFK�DVSHFWV�SOHDVHG�RU�GLVSOHDVHG�FRQVXPHUV��,W�ZDV�IRXQG�WKDW�WKH�MHOO\�PDGH�

IURP� WKLV� IUXLW� KDG� D� JRRG� DFFHSWDQFH� ��������� ZRXOG� KDYH� PRVWO\� DFFHSWDEOH� VZHHWQHVV�

FRQWHQW���������DQG�KDG�D�SRVLWLYH�SXUFKDVH�LQWHQWLRQ�RI��������:H�FRQFOXGH�WKDW��ZLWK�VRPH�

PRGLILFDWLRQV��LW�FRXOG�EH�D�JRRG�SURGXFW�IRU�LQGXVWULDOL]DWLRQ�DQG�FRPPHUFLDOL]DWLRQ�

.H\ZRUGV��-HOO\��7URSLFDO�$OPRQG��6HQVRU\�$QDO\VLV�
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,QYHVWLJDFLyQ�%LRPpGLFD��Y������Q�����S��������������

'(�3$8/$��$��$��&DUDFWHUL]DomR�ItVLFR�TXtPLFD�H�DYDOLDomR�GR�SRWHQFLDO�DQWLR[LGDQWH�
GRV�IUXWRV�GD�7HUPLQDOLD�FDWDSSD�/LQQ� ���������I��'LVVHUWDomR��0HVWUDGR�HP�(QJHQKDULD�GH�
$OLPHQWRV��± 3URJUDPD�GH�3yV�*UDGXDomR�HP�(QJHQKDULD�GH�$OLPHQWRV��8QLYHUVLGDGH�
(VWDGXDO�GR�6XGRHVWH�GD�%DKLD��,WDSHWLQJD�������

(=(2.21.:2��&��$��� '2'621��:��/��7KH�SRWHQWLDO�RI�7HUPLQDOLD�FDWDSSD��7URSLFDO�
DOPRQG��VHHG�DV�D�VRXUFH�RI�GLHWDU\�SURWHLQ� -RXUQDO�RI�)RRG�4XDOLW\����������������������

*,/0$1��(��)���:$7621��'��*��7HUPLQDOLD�FDWDSSD�WURSLFDO�DOPRQG��*DLQHVYLOOH��
,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��8QLYHUVLW\�RI�)ORULGD�������

.g9(6,��%HWW\��6,))(57��&DUORV��&5(0$��&DUROH������J��7pFQLFDV�GH�FR]LQKD��6mR�3DXOR��
1DFLRQDO��S������������

/,0$��5RViOLD�0DULD�7{UUHV�GH��)UXWR�GD�&DVWDQKROD��7HUPLQDOLD�FDWDSSD�/LQQ����
&RPSRVWRV�ELRDWLYRV��DWLYLGDGH�DQWLR[LGDQWH�H�DSOLFDomR�WHFQROyJLFD������������I��'LVVHUWDomR�
�0HVWUDGR��± 8QLYHUVLGDGH�)HGHUDO�GR�3LDXt��7HUHVLQD�������

$=(9('2��6LOYLD�GH�HW�DO��0RUIRORJLD�GH�IUXWRV��VHPHQWHV�H�SOkQWXODV�GH�FDVWDQKHLUD�
�7HUPLQDOLD�FDWDSSD�/��� &RPEUHWDFHDH�� 5HY��%UDV��)UXWLF���-DERWLFDEDO�� 63��Y������Q�����
S� ���������MXQ�������

0$548(6��0DUFHOR�5RGULJXHV�HW�DO��&RPSRVLomR�ItVLFD��ItVLFR�TXtPLFD��TXtPLFD��DQiOLVH�GR�
WHRU�GH�IHQyOLFRV�WRWDLV�H�SRGHU�DQWLR[LGDQWH�LQ�YLWUR�GH�IUXWRV�GH�&DVWDQKROD��7HUPLQDOLD�
&DWDSSD�/LQQ���&LrQF��7HFQRO��$OLPHQW��>RQOLQH@��������YRO�����Q����SS�����������(SXE�0DU�����
������,661�������������KWWS���G[�GRL�RUJ���������6�����������������������
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(X�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�5*�BBBBBBBBBBBBBBBBB�
,GDGH�BBBBBB�DQRV���5HVLGHQWH�QR�%DLUUR�BBBBBBBBBBBBBBBBB��
&LGDGHBBBBBBBBBBBBBBBBBBBB
(PDLOBBBBBBBBBBBBBBBBBBBBBBBBBBB�7HOHIRQH�BBBBBBBBBBBBBBBBBBBBBBBBBB

'HFODUR�WHU�VLGR�HVFODUHFLGR�VREUH�RV�VHJXLQWHV�SRQWRV��

���2�WUDEDOKR�WHP�SRU�ILQDOLGDGH�DYDOLDU�D�DFHLWDomR�GH�XPD�JHOHLD�IHLWD�D�SDUWLU�GH�IUXWRV�GH�
FDVWDQKROD��
��� &RPR� YROXQWiULR� GHVWH� HVWXGR�� WHUHL� TXH� SDUWLFLSDU� GR� WHVWH� GH� DFHLWDomR� GD� JHOHLD� GH�
FDVWDQKROD� H� LQIRUPDU� R� TXDQWR� JRVWHL� RX� GHVJRVWHL� GR� SURGXWR�� XWLOL]DQGR� XPD� ILFKD�
DSURSULDGD��3DUD�D�UHDOL]DomR�GD�DQiOLVH�VHQVRULDO�VHUi�QHFHVViULD�D�LQJHVWmR�GR�SURGXWR��
���$�PLQKD�SDUWLFLSDomR�FRPR�YROXQWiULR�QD�DQiOLVH�VHQVRULDO�GRV�SURGXWRV�WHUi�GXUDomR�GH�XP�
GLD��VHVVmR�~QLFD���
���1mR�WHUHL�QHQKXPD�GHVSHVD�DR�SDUWLFLSDU�GHVVH�HVWXGR��
���0HX�QRPH� VHUi�PDQWLGR� HP� VLJLOR�� DVVHJXUDQGR� DVVLP� D�PLQKD� SULYDFLGDGH� H� VH� GHVHMDU��
GHYHUHL�VHU�LQIRUPDGR�VREUH�RV�UHVXOWDGRV�GHVVD�SHVTXLVD�
���3RGHUHL�PH�UHFXVDU�D�SDUWLFLSDU�RX�PHVPR�UHWLUDU�PHX�FRQVHQWLPHQWR�D�TXDOTXHU�PRPHQWR�
GD�UHDOL]DomR�GHVVD�SHVTXLVD��VHP�QHQKXP�WLSR�GH�SUHMXt]R�RX�SHQDOL]DomR��
'LDQWH�GRV�HVFODUHFLPHQWRV�SUHVWDGRV��FRQFRUGR�HP�SDUWLFLSDU��FRPR�YROXQWiULR��D���GR�HVWXGR�
³7HVWH�GH�DFHLWDomR�GH�JHOHLD�GH�&DVWDQKROD´�

)RUWDOH]D�����GH�2XWXEUR������


