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0LQLVWpULR�GD�(GXFDomR
8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi
&kPSXV�0HGLDQHLUD
'LUHWRULD�GH�*UDGXDomR�H�(GXFDomR�3URILVVLRQDO
&RRUGHQDomR�(QJHQKDULD�GH�$OLPHQWRV

/DXUD�/XLVL�$QWXQHV

9LDELOLGDGH�GH�/DFWREDFLOOXV�DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR�HP�VXFRV�IXQFLRQDLV
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$RV�PHXV�SDLV��6LOYLD�H�(YDQGR��SRU�HVWDUHP�VHPSUH�GR�PHX�ODGR��SULQFLSDOPHQWH�QRV�

PRPHQWRV�GLItFHLV��SHOD�FRPSUHHQVmR��SHOD�SDFLrQFLD��SHOR�DSRLR��SHOR�LQFHQWLYR��SHODV�SDODYUDV�

GH�FRQVROR��SHORV�FRQVHOKRV��H�FODUR�SHOR�DPRU��SRU�VHPSUH�DFUHGLWDU�TXH�HVWH�VRQKR�WRUQDULD�

UHDOLGDGH��6HP�YRFrV�QDGD�VHULD�SRVVtYHO�

¬ PLQKD�LUPm�0DULDQ\ TXH�PHVPR�ORQJH�PH�DSRLRX�HP�WRGRV�RV�PRPHQWRV��H�PXLWDV�

YH]HV�IH]�R�SRVVtYHO�H�R�LPSRVVtYHO�SDUD�PH�DMXGDU��2EULJDGD�SRU�HVWDU�VHPSUH�DR�PHX�ODGR��

¬ PLQKD�SURIHVVRUD�RULHQWDGRUD�'UD��'HLV\�$��'UXQNOHU�SHOD�GHGLFDomR H�DMXGD SDUD�

TXH�HVWH WUDEDOKR SXGHVVH�VHU�FRQFOXtGR�

$RV SURIHVVRUHV� SRU� WRGR� FRQKHFLPHQWR� SDVVDGR�� TXH� SXGHUDP� HQULTXHFHU� RV�PHXV�

HVWXGRV H D�PLQKD�YLGD�GH�DFDGrPLFD���

$RV�DPLJRV�FRQTXLVWDGRV�GXUDQWH�R�FXUVR��SHOD�DPL]DGH��SHOR�DSRLR�H�SHORV�PRPHQWRV�

GH�GHVFRQWUDomR�

¬ WRGDV�DV�SHVVRDV�TXH�GH�DOJXPD�IRUPD��GLUHWDPHQWH�RX�LQGLUHWDPHQWH��IL]HUDP�SDUWH�

GHVVH�PRPHQWR�WmR�LPSRUWDQWH�GD�PLQKD�YLGD��



³2�VXFHVVR�QDVFH�GR�TXHUHU��GD�GHWHUPLQDomR�H�

SHUVLVWrQFLD�HP�VH�FKHJDU�D�XP�REMHWLYR��0HVPR�

QmR�DWLQJLQGR�R�DOYR��TXHP�EXVFD�H�YHQFH�

REVWiFXORV��QR�PtQLPR�IDUi�FRLVDV�DGPLUiYHLV�´

-RVp�GH�$OHQFDU
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$1781(6��/DXUD�/XLVL��9LDELOLGDGH�GH�/DFWREDFLOOXV DFLGRSKLOXV�OLYUH�H�PLFURHQFDSVXODGR�
HP�VXFRV�IXQFLRQDLV���������� I��7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR��(QJHQKDULD�'H�$OLPHQWRV���
8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��0HGLDQHLUD�������

2�DXPHQWR�QR�LQWHUHVVH�H�FRQVXPR�GH�DOLPHQWRV�IXQFLRQDLV��HP�HVSHFLDO�RV�FRQWHQGR�PLFUR�
RUJDQLVPRV�SURELyWLFRV� GHYH�VH�D�FRQVFLHQWL]DomR�GD�LPSRUWkQFLD�TXH�R�DOLPHQWR�WHP�VREUH�D�
VD~GH� (QWUHWDQWR� D� PDLRULD� GHVVHV� SURGXWRV� VmR� GH� RULJHP� OiFWHD�� UHVXOWDQGR� HP� XP�
LPSHGLPHQWR� GR� FRQVXPR� SRU� SDUWH� GD� SRSXODomR�� FRPR� LQWROHUDQWHV� j� ODFWRVH�� DOpUJLFRV� j�
SURWHtQD�GR�OHLWH�H�KLSHUFROHVWHUROrPLFRV��$�SDUWLU�GHVWH�SUREOHPD��RV�VXFRV�GH�IUXWDV�VXUJHP�
FRPR SURPLVVRUHV�YHtFXORV�GH�FXOWXUDV SURELyWLFDV��$�WpFQLFD�GD�PLFURHQFDSVXODomR�FRQWULEXL�
SDUD� DXPHQWDU� D� VREUHYLYrQFLD� GRV�PLFUR�RUJDQLVPRV� SRU� IRUPDU� XPD�EDUUHLUD� ItVLFD� FRQWUD�
FRQGLo}HV�GHVIDYRUiYHLV��'HVWD�IRUPD��R�SUHVHQWH�HVWXGR�WHP�FRPR�REMHWLYR�HODERUDU�EHELGDV�
IXQFLRQDLV� D� SDUWLU� GRV� VXFRV� FRPHUFLDLV� GH� ODUDQMD�� XYD� H� OLPRQDGD� DGLFLRQDGRV GH
/DFWREDFLOOXV�DFLGRSKLOXV��OLYUH�RX�PLFURHQFDSVXODGR�SHOR�PpWRGR�GH�VSUD\�GU\LQJ XWLOL]DQGR�
FRPR�PDWHULDO� GH� SDUHGH� H[WUDWR� GH� VRMD� H�PDOWRGH[WULQD� 2V� VXFRV� GH� IUXWDV� FRQWUROH�� FRP�
FpOXODV�SURELyWLFDV�OLYUHV�H�PLFURHQFDSVXODGDV�IRUDP�DUPD]HQDGRV�VRE�UHIULJHUDomR�D����&�SRU�
���GLDV��DV�DQiOLVHV�ItVLFR�TXtPLFDV�H�GH�YLDELOLGDGH�IRUDP�UHDOL]DGDV�QRV�WHPSRV��������������H�
���GLDV��$V�EHELGDV�WLYHUDP�VXD�FRPSRVLomR�FHQWHVLPDO�GHWDOKDGD QR����GLD�GH�DUPD]HQDPHQWR�
$V� VLPXODo}HV� JDVWURLQWHVWLQDLV� �6*,�� LQ� YLWUR�� IRUDP� UHDOL]DGDV� QR� LQtFLR� H� ILQDO� GR�
DUPD]HQDPHQWR�� SDUD� DYDOLDU� D� WD[D� GH� VREUHYLYrQFLD� GDV� FpOXODV� 2� VXFR� TXH� DSUHVHQWRX�
PHOKRUHV�UHVXOWDGRV�HP�UHODomR�D�YLDELOLGDGH�GXUDQWH�D�YLGD�~WLO�H�VREUHYLYrQFLD�DR�VLVWHPD�GH�
GLJHVWLELOLGDGH�LQ YLWUR IRL�VXEPHWLGR�j�DQiOLVH�VHQVRULDO��PLFURELROyJLFD��UHROyJLFD�H�GH�FRU��
$SyV� ��� GLDV� GH� HVWRFDJHP�� DV� EHELGDV� FRQWHQGR� PLFURFiSVXODV� H� FpOXODV� OLYUHV� GH�
/� DFLGRSKLOXV DSUHVHQWDUDP����� H����� ORJ�8)&�P/�� GH�YLDELOLGDGH��UHVSHFWLYDPHQWH��QR�VXFR�
GH� ODUDQMD H� ���� H� ���� ORJ� 8)&�P/���� UHVSHFWLYDPHQWH�� QR� VXFR� GH� XYD�� $� OLPRQDGD� QmR�
DSUHVHQWRX�FpOXODV�YLiYHLV�QR�����GLD�SDUD�QHQKXP�GRV�WUDWDPHQWRV�DQDOLVDGRV� 'XUDQWH�DV�6*,��
/��DFLGRSKLOXV OLYUH SUHVHQWH�QRV�VXFRV�GH�IUXWDV�SHUGHX�HP�PpGLD������FLFORV�ORJ�GH�YLDELOLGDGH��
HQTXDQWR�TXH�FpOXODV�HQFDSVXODGDV�PRVWUDUDP�UHVLVWrQFLD��UHGX]LQGR����� ORJ 8)&�P/�� DSyV�
VLPXODomR�JDVWURLQWHVWLQDO�LQ�YLWUR QR����GLD�GH�DUPD]HQDPHQWR� $R�ILQDO�GR�DUPD]HQDPHQWR� R�
SURELyWLFR� OLYUH� SHUGHX� WRGD� YLDELOLGDGH�� HQTXDQWR� R� PLFURHQFDSVXODGR�� DSUHVHQWRX� XPD�
UHGXomR�GH������ORJ�8)&�P/���QRV�VXFRV�GH�ODUDQMD�H�XYD��Mi�D OLPRQDGD�QmR�DSUHVHQWRX�FpOXODV�
YLiYHLV� $SHVDU� GDV� DOWHUDo}HV� ItVLFR�TXtPLFDV� H� QD� FRPSRVLomR� FHQWHVLPDO� GRV� VXFRV�
DGLFLRQDGRV� GH� /�� DFLGRSKLOXV OLYUH� H� PLFURHQFDSVXODGR�� HVVDV� QmR� IRUDP� SHUFHSWtYHLV�
VHQVRULDOPHQWH�� 2V� UHVXOWDGRV� GDV� DQiOLVHV� PLFURELROyJLFDV� H� ItVLFR�TXtPLFDV� PRVWUDUDP�VH�
GHQWUR� GRV� SDUkPHWURV� GH� QRUPDOLGDGH� H[LJLGRV� SHOD� OHJLVODomR� YLJHQWH�� TXDOLILFDQGR� RV�
SURGXWRV� FRPR� DSWRV� SDUD� R� FRQVXPR�� 7RGDV� DV� WRGDV� DV� IRUPXODo}HV� GRV� VXFRV� GH� ODUDQMD�
REWLYHUDP XPD� DFHLWDomR� VXSHULRU� D� �� � H� DV� PpGLDV� GRV� DWULEXWRV� DQDOLVDGRV� �DSDUrQFLD��
FRQVLVWrQFLD��WH[WXUD��FRU��VDERU��DURPD�H�DYDOLomR�JOREDO��QmR�GLIHULUDP�SDUD�QHQKXP�GRV�WUrV�
WUDWDPHQWRV��DVVLP�FRPR�RV�YDORUHV�HQFRQWUDGRV�SHOD�DQiOLVH�GH�FRU�H�YLVFRVLGDGH��(P�UHODomR�
D� LQWHQomR� GH� FRPSUD�� PDLV� GH� �� �� GRV� SURYDGRUHV� FRPSUDULDP� DV� DPRVWUDV� DYDOLDGDV��
&RQFOXL�VH�TXH�RV�VXFRV�GH�ODUDQMD�H�XYD�IRUDP�FRQVLGHUDGRV�YHtFXORV�SURPLVVRUHV�GH�FXOWXUDV�
SURELyWLFDV��HVSHFLDOPHQWH�TXDQGR�PLFURHQFDSVXODGDV�

3DODYUDV�FKDYH��$OLPHQWRV�IXQFLRQDLV��/DFWREDFLOOXV�DFLGRSKLOXV� 3URELyWLFRV� 6XFR�GH�IUXWDV�
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$1781(6��/DXUD�/XLVL� 9LDELOLW\�RI�IUHH�DQG�PLFURHQFDSVXODWHG�/DFWREDFLOOXV�DFLGRSKLOXV�
LQ�IXQFWLRQDO�MXLFHV� �������� I��&RXUVH�&RQFOXVLRQ�:RUN��)RRG�(QJLQHHULQJ��± 7KH�)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\�� 3DUDQi��0HGLDQHLUD�������

,QFUHDVLQJ�LQ�LQWHUHVWHG�DQG�FRQVXPSWLRQ�RI�IXQFWLRQDO�IRRGV��LQ�SDUWLFXODU�WKH�W\SH�WKDW�KDYH�
SURELRWLFV�PLFURRUJDQLVPV�LV�DQ�HIIHFW�RI�IRRG�DZDUHQHVV�ZLWK�UHJDUG�WR�KHDOWK��+RZHYHU��PRVW�
RI�WKHVH�SURGXFWV�DUH�PLON�RULJLQ�WKDW�QRW�DOORZ�SDUW�RI�WKH�SRSXODWLRQ�WR�FRQVXPH��OLNH�ODFWRVH
LQWROHUDQW��PLON�SURWHLQ�DOOHUJLF�DQG�K\SHUFKROHVWHUROHPLD��&RQVLGHULQJ�WKHVH�SUREOHPV��WKH�IUXLW�
MXLFH�FRXOG�EH�D�SURPLVLQJ�DOWHUQDWLYH�WR�SURELRWLF�FXOWXUHV��7KH�PLFURHQFDSVXODWLRQ�WHFKQLTXH�
FRQWULEXWHV� WR� LQFUHDVH� WKH�PLFURRUJDQLVP� VXUYLYDO� EHFDXVH� LW� HVWDEOLVKHV� D� SK\VLFDO� EDUULHU�
DJDLQVW� XQIDYRUDEOH� FRQGLWLRQV�� 7KHUHIRUH�� WKLV� UHVHDUFK� SURMHFW� DLPV� WR� GHYHORS� IXQFWLRQDO�
GULQNV� EDVHG� RQ� FRPPHUFLDO� RUDQJH�� JUDSH� DQG� OHPRQ� MXLFHV� HPEHGGHG� ZLWK� /DFWREDFLOOXV�
DFLGRSKLOXV�� IUHH� RU� PLFURHQFDSVXODWHG� E\� VSUD\ GU\LQJ�PHWKRG� XVLQJ� VR\EHDQ� H[WUDFW� DQG�
PDOWRGH[WULQ�DV�ZDOO�PDWHULDO��7KH�FRQWURO�IUXLW�MXLFH��ZLWK�IUHH�DQG�PLFURHQFDSVXODWHG�SURELRWLF�
FHOOV�ZHUH�NHSW�LQ�FROG�VWRUDJH�DW����&�IRU����GD\V�DQG�WKH�SK\VLFDO�FKHPLFDO�DQDO\VLV��DV�ZHOO�
DV� WKH� IHDVLELOLW\� DQDO\VLV�� ZHUH� SHUIRUPHG� IRU� ��� ��� ���� ��� DQG� ��� GD\V�� 7KH� EHYHUDJHV�
FHQWHVLPDO�FRPSRVLWLRQV�ZHUH�GHWDLOHG�RQ�WKH��WK GD\�RI�VWRUDJH��7KH�LQ�YLWUR�JDVWURLQWHVWLQDO�
VLPXODWLRQV��*,6��ZHUH�FDUULHG�RXW�DW�WKH�EHJLQQLQJ�DQG�DW�WKH�HQG�RI�WKH�VWRUDJH�SHULRG�LQ�RUGHU�
WR� DVVHVV� WKH� VXUYLYDO� UDWH� RI� WKH� FHOOV��7KH� MXLFH�ZLWK� WKH� EHVW� UHVXOWV�� LQ� WHUPV� RI� OLIHVSDQ�
IHDVLELOLW\�DQG�WKH�VXUYLYDELOLW\�LQWR�WKH� LQ�YLWUR GLJHVWLELOLW\�V\VWHP��ZDV�VXEMHFWHG�WR�FRORU��
VHQVRULDO��PLFURELRORJLFDO� DQG� UKHRORJLFDO� DQDO\VLV��$IWHU ���GD\V�RI� VWRUDJH�� WKH�EHYHUDJHV�
FRPSULVLQJ�WKH�PLFURFDSVXOHV�DQG�IUHH�FHOOV�RI�/� DFLGRSKLOXV SUHVHQWHG�D�IHDVLELOLW\�RI������DQG�
����� ORJ� 8)&�P/���� UHVSHFWLYHO\�� IRU� WKH� RUDQJH� MXLFH� DQG� ����� DQG� ����� ORJ� 8)&�P/����
UHVSHFWLYHO\��IRU�WKH�JUDSH�MXLFH��7KH�OHPRQ�MXLFH�GLG�QRW�VKRZ�YLDEOH�FHOOV�RQ�WKH���WK GD\�IRU�
QRQH�RI�WKH�DQDO\]HG�FDVHV��'XULQJ�WKH�*,6��WKH�IUHH�/��DFLGRSKLOXV LQFOXGHG�LQ�WKH�IUXLW�MXLFHV�
ORVW��RQ�DYHUDJH�������ORJ�F\FOHV�RI�YLDELOLW\��ZKLOH�WKH�HQFDSVXODWHG�FHOOV�SUHVHQWHG�UHVLVWDQFH��
UHGXFLQJ������ORJ�8)&�P/�� DIWHU�WKH�LQ�YLWUR�*,6�REWDLQHG�RQ�WKH�ILUVW�GD\�RI�VWRUDJH��$W�WKH�
HQG� RI� WKH� VWRUDJH�� WKH� IUHH� SURELRWLF� ORVW� DOO� LWV� YLDELOLW\��ZKLOH� WKH�PLFURHQFDSVXODWHG� RQH�
SUHVHQWHG�D�UHGXFWLRQ�RI������ORJ�8)&�P/�� IRU�WKH�RUDQJH DQG�JUDSH�MXLFH��7KH�OHPRQ�MXLFH�GLG�
QRW�VKRZ�YLDEOH�FHOOV� 3K\VLFDO�DQG�FKHPLFDO�LQIOXHQFHV�DQG�FHQWHVLPDO�FRPSRVLWLRQ�RI�KHDOWK\�
/��DFLGRSKLOXV�IUHH�DQG�PLFURHQFDSVXODWHG�MXLFHV�ZHUH�QRW�VHQVRULDOO\�SHUFHSWLEOH��7KH�UHVXOWV�
RI� WKH� PLFURELRORJLFDO� DQG� SK\VLFDO�FKHPLFDO� DQDO\VLV� ZHUH� LQ� DFFRUGDQFH� WR� WKH� VWDQGDUG�
SDUDPHWHUV� UHTXLUHG� E\� WKH� FXUUHQW� OHJLVODWLRQ�� TXDOLI\LQJ� WKH� SURGXFWV� DV� VXLWDEOH� IRU�
FRQVXPSWLRQ� $OO�RUDQJH�MXLFH�IRUPXODWLRQV�REWDLQHG�OHYHO�RI�DFFHSWDQFH�DERYH��� ��DQG�WKH�
DYHUDJH� RI� WKH� DQDO\]HG� IHDWXUHV� �DSSHDUDQFH�� FRQVLVWHQF\�� WH[WXUH�� FRORU�� IODYRU�� VPHOO� DQG�
RYHUDOO�HYDOXDWLRQ��GLG�QRW�GLIIHU�IRU�DQ\�RI�WKH�WKUHH�SURFHVV��DV�ZHOO�DV�WKH�YDOXHV�REWDLQHG�E\�
WKH�FRORU�DQG�YLVFRVLW\�DQDO\VLV��5HJDUGLQJ�WKH�SXUFKDVH�LQWHQWLRQ��PRUH�WKDQ��� ��WKH�WDVWHUV�
ZRXOG� EX\� WKH� DQDO\]HG� VDPSOHV�� 7KH� FRQFOXVLRQ� LV� WKDW� RUDQJH� DQG� JUDSH� MXLFHV� ZHUH�
FRQVLGHUHG�SURPLVLQJ�PHGLXP�IRU�SURELRWLF�FXOWXUHV��LQ�VSHFLDO�ZKHQ�PLFURHQFDSVXODWHG��

.H\ZRUGV��)XQFWLRQDO�IRRGV��/DFWREDFLOOXV�DFLGRSKLOXV� 3URELRWLFV��)UXLW�-XLFHV�
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)LJXUD���± 6XFR�GH� ODUDQMD�FRQWUROH� �j�HVTXHUGD���FRP�/��DFLGRSKLOXV PLFURHQFDSVXODGR� �DR�

FHQWUR��H�OLYUH��j�GLUHLWD����$��9LVWD�GH�IUHQWH���%��9LVWD�GH�FLPD�����������������������������������������������

)LJXUD���� 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�FRQWUROH�HQWUH�����&�D�����&� ������������������������������������

)LJXUD���� 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV PLFURHQFDSVXODGR�HQWUH�

����&�D��� �&�������������������������������������������������������������������������������������������������������������������������������

)LJXUD���� 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV OLYUH�HQWUH�����&�D��� �&�

����������������������������������������������������������������������������������������������������������������������������������������������������

)LJXUD���� &XUYD�GD�YLVFRVLGDGH�DSDUHQWH�GR�VXFR�GH�ODUDQMD�FRQWUROH�HQWUH�����&�D�����&� ������

)LJXUD� �� � &XUYD� GD� YLVFRVLGDGH� DSDUHQWH� GR� VXFR� GH� ODUDQMD� DGLFLRQDGR� GH� /�� DFLGRSKLOXV

PLFURHQFDSVXODGR�HQWUH�����&�D�����&� ��������������������������������������������������������������������������������������

)LJXUD���� &XUYD�GD�YLVFRVLGDGH�DSDUHQWH�GR�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV OLYUH�

HQWUH�����&�D�����&����������������������������������������������������������������������������������������������������������������������

)LJXUD���� *UiILFR�SDUD�DYDOLDomR�JOREDO�GDV�WUrV�DPRVWUDV�GH�VXFR�GH�ODUDQMD��FRQWUROH��OLYUH�H�

PLFURHQFDSVXODGR��REWLGR�SHOD�HVFDOD�KHG{QLFD�������������������������������������������������������������������������

)LJXUD���� *UiILFR�GH�LQWHQomR�GH�FRPSUD�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�/��DFLGRSKLOXV

OLYUH�H�PLFURHQFDSVXODGR������������������������������������������������������������������������������������������������������������
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7DEHOD���� &RQWDJHP�GH�FpOXODV�YLiYHLV��PpGLD���GHVYLR�SDGUmR��HP�ORJ�8)&�P/�� GR�PLFUR�

RUJDQLVPR�SURELyWLFR�/��DFLGRSKLOXV PLFURHQFDSVXODGR��0��H�OLYUH��/��DR�ORQJR�GH����GLDV�GH�

DUPD]HQDPHQWR�GRV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD� ��������������������������������������������������������������

7DEHOD���� &RQWDJHP�GH�FpOXODV�YLiYHLV��PpGLD���GHVYLR�SDGUmR��GR�PLFUR�RUJDQLVPR�SURELyWLFR�

/�� DFLGRSKLOXV PLFURHQFDSVXODGR� �0�� H� OLYUH� �/�� HP� ORJ� 8)&�P/�� GXUDQWH� D� VLPXODomR�

JDVWURLQWHVWLQDO�LQ�YLWUR�QR����H�����GLD�GH�DUPD]HQDPHQWR��������������������������������������������������������

7DEHOD� �� � 5HVXOWDGR� GDV� DQiOLVHV� ItVLFR�TXtPLFDV� REWLGRV� GXUDQWH� HVWRFDJHP� GRV� VXFRV� GH�

ODUDQMD�FRQWUROH��&���FRP�FpOXODV�OLYUHV��/��H�PLFURHQFDSVXODGDV��0��GH�/��DFLGRSKLOXV����������

7DEHOD���� 5HVXOWDGR�GDV�DQiOLVHV�ItVLFR�TXtPLFDV�REWLGRV�GXUDQWH�HVWRFDJHP�GRV�VXFRV�GH�XYD�

FRQWUROH��&���FpOXODV�OLYUHV��/��H�PLFURHQFDSVXODGDV��0��GH�/��DFLGRSKLOXV������������������������������

7DEHOD��� � 5HVXOWDGR�GDV�DQiOLVHV� ItVLFR�TXtPLFDV�REWLGRV�GXUDQWH�HVWRFDJHP�GDV� OLPRQDGDV�

FRQWUROH��&���FpOXODV�OLYUHV��/��H�PLFURHQFDSVXODGDV��0��GH�/��DFLGRSKLOXV������������������������������

7DEHOD���� &RPSRVLomR�TXtPLFD�GRV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD��������������������������������������

7DEHOD���� 5HVXOWDGRV�PpGLRV�GDV�FRRUGHQDGDV�GDV�DPRVWUDV�GH�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�

/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR�OHYDGR�D�DQiOLVH�VHQVRULDO� �����������������������������������������

7DEHOD���� 'DGRV�UHROyJLFRV�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��&���DGLFLRQDGR�GH�/��DFLGRSKLOXV

OLYUH�H�PLFURHQFDSVXODGR��0��DMXVWDGR�SHOR�PRGHOR�/HL�GD�3RWrQFLD�QDV�WHPSHUDWXUDV�GH�����&�

D�����&� ���������������������������������������������������������������������������������������������������������������������������������������

7DEHOD���� 9LVFRVLGDGHV�DSDUHQWH�HP�IXQomR�GDV�GLIHUHQWHV�WHPSHUDWXUDV�SDUD�R�VXFR�GH�ODUDQMD�

����������������������������������������������������������������������������������������������������������������������������������������������������

7DEHOD����� 0pGLD�GDV�QRWDV�DWULEXtGDV�QD�DQiOLVH�VHQVRULDO�SRU�PHLR�GD�HVFDOD�KHG{QLFD� �������
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1RV� ~OWLPRV� DQRV�� QRWD�VH� XPD� FUHVFHQWH� SUHRFXSDomR� GDV� SHVVRDV� HP� UHODomR� DRV�

DOLPHQWRV�TXH�LQJHUHP��LVVR�SRUTXH�HODV�HVWmR�PDLV�FRQVFLHQWHV�GD�LPSRUWkQFLD�TXH�XPD�ERD�

DOLPHQWDomR�WHP�VREUH�D�VD~GH �$16(/02���������'HVVD�IRUPD��WHP�VH�LQWHQVLILFDGR�D�EXVFD�

SRU� DOLPHQWRV� TXH� DOpP� GH� VHX� DSRUWH� QXWULWLYR�� WDPEpP� FRQWULEXDP� FRP� EHQHItFLRV� H�

SURPRYDP�R�EHP�HVWDU�GH�TXHP�RV�FRQVRPH��$/9(6��������6,0(21,�HW�DO����������'HYLGR�

DV� QRYDV� QHFHVVLGDGHV� TXH� RV� FRQVXPLGRUHV� YrP� DSUHVHQWDQGR� R� PHUFDGR� GH� DOLPHQWRV�

IXQFLRQDLV�HVWi�JDQKDQGR�FDGD�YH]�PDLV�GHVWDTXH�QD�LQG~VWULD�DOLPHQWtFLD��$/9(6��������

'HQWUH�RV�DOLPHQWRV�IXQFLRQDLV��XP�JUXSR�TXH�VH�GHVWDFD�p�R�GRV�SURELyWLFRV��PLFUR�

RUJDQLVPRV�YLYRV�TXH�SURSRUFLRQDP�HIHLWRV�EHQpILFRV�j�VD~GH�GR�KRVSHGHLUR�TXDQGR�LQJHULGRV�

HP�TXDQWLGDGHV�DGHTXDGDV��%$5526���������8PD�DPSOD�YDULHGDGH�GH�EDFWpULDV�p�XWLOL]DGD�H�

HVWXGDGD�VRE�DOHJDomR�GH�SURSULHGDGHV� IXQFLRQDLV��HQWUHWDQWR�� DV�FHSDV�FRP�PDLRU�GHVWDTXH�

FRPHUFLDOPHQWH�VmR�DV�GH�EDFWpULDV�iFLGR�OiFWLFDV�H�DV�ELILGREDFWpULDV��$16(/02��������

$�XWLOL]DomR�GH�EDFWpULDV�SURELyWLFDV�HP�DOLPHQWRV�YHP�DXPHQWDQGR�FRPR�IRUPD�GH�

VDWLVID]HU� DV� QRYDV� H[LJrQFLDV� GR�PHUFDGR��+RMH�� RV� SURELyWLFRV� VmR� DSOLFDGRV� HP� GLYHUVRV�

DOLPHQWRV��HP�VXD�JUDQGH�PDLRULD�GHULYDGRV�OiFWHRV�FRPR�LRJXUWHV��OHLWHV�IHUPHQWDGRV�H�TXHLMRV��

'HVVD�IRUPD��VmR�SRXFDV�DV�RSo}HV�GH�SURGXWRV�GH�RULJHP�YHJHWDO��%$.5��������7(%(5*$��

������

9iULRV�SUREOHPDV�WrP�VLGR�UHODWDGRV�VREUH�D�LQFRUSRUDomR�GH�EDFWpULDV�SURELyWLFDV�HP�

SURGXWRV� OiFWHRV�� UHODFLRQDGRV�j�DFLGH]��S+��FRQFHQWUDomR�GH�R[LJrQLR�� LQWHUDomR�GRV�PLFUR�

RUJDQLVPRV�DGLFLRQDGRV�FRP�RV�HPSUHJDGRV�QD�HODERUDomR�GR�SURGXWR��HQWUH�RXWURV��&22.�HW�

DO���������0(1(=(6�HW�DO����������

&RPR�DOWHUQDWLYD��RV�VXFRV�GH�IUXWD�SRGHP�VHU�XWLOL]DGRV�FRPR�YHtFXOR�GHVVHV�PLFUR�

RUJDQLVPRV��Mi�TXH�DSUHVHQWDP�FDUDFWHUtVWLFDV�GLVWLQWDV�jV GRV�GHULYDGRV�OiFWHRV��VREUHWXGR�SRU�

QmR�DSUHVHQWDU�XPD�FXOWXUD�LQLFLDGRUD�TXH�FRPSHWH�FRP�RV�SURELyWLFRV��$OpP�GLVVR��SRVVXHP�D�

TXDOLGDGH�GH�VHUHP�EHP�DFHLWRV�SHORV�FRQVXPLGRUHV��HP�HVSHFLDO�SRU�VHUHP�ULFRV�HP�QXWULHQWHV�

�',1*�� 6+$+�� ������ )$5,$6�� ������� 8P� GRV� SULQFLSDLV� PRWLYRV� SDUD� D� DSOLFDomR� GRV�

SURELyWLFRV�HP�DOLPHQWRV�QmR�OiFWHRV�HVWi�UHODFLRQDGR�FRP�R�LQWXLWR�GH�DWHQGHU�D�XP�GLVWLQWR�

JUXSR�� RX� VHMD�� SHVVRDV� TXH� QmR� SRGHP� SRU� DOJXP�PRWLYR� GH� VD~GH� FRQVXPLU� HVWH� WLSR� GH�

SURGXWR��RX�DWp�PHVPR�SRU�XPD�TXHVWmR�GH�SUHIHUrQFLD��%$.5��������62$5(6��������



ϭϯ

3RU� VHUHP� LQVWiYHLV�� DOJXQV� SUREOHPDV� VmR� HQFRQWUDGRV� SHODV� LQG~VWULDV� QD� KRUD� GD�

DGLomR�GH�SURELyWLFRV�HP�SURGXWRV��FRPR�SRU�H[HPSOR��PDQWHU�HVWDV�FpOXODV�YLiYHLV�H�HVWiYHLV�

GXUDQWH�WRGR�SURFHVVDPHQWR�H�YLGD�~WLO�GR�SURGXWR��35$7(6� �������'LVWLQWDV WpFQLFDV�WrP�VLGR�

XWLOL]DGDV� SDUD� FRQWULEXLU� QD� SURWHomR� GRV� PLFUR�RUJDQLVPRV�� WDQWR� QR� SURGXWR�� FRPR� SDUD�

DXPHQWDU� D� UHVLVWrQFLD� GHOHV�� SHUPLWLQGR� DVVLP� TXH� RV� PHVPRV� FRQVLJDP� VREUHYLYHU� DV�

FRQGLo}HV�DGYHUVDV�TXH�HVWmR�VXEPHWLGRV�QR�WUDWR�GLJHVWyULR��FRPR�DFLGH]�HVWRPDFDO��SUHVHQoD�

GH� VDLV� ELOLDUHV� H� HQ]LPDV� GLJHVWLYDV�� H� FKHJDUHP� YLiYHLV� DR� LQWHVWLQR� RQGH� DWXDUmR� H�

SURSRUFLRQDUmR�HIHLWRV�EHQpILFRV�D�VD~GH�GR�FRQVXPLGRU��6,/9$�HW�DO���������9$1,6.,�HW�DO��

�������

$�PLFURHQFDSVXODomR� p� XPD� WpFQLFD�XWLOL]DGD� FRP�R� LQWXLWR�GH� FRQIHULU� XPD�PDLRU�

SURWHomR�DV�FpOXODV�SURELyWLFDV�HP�UHODomR�jV�FRQGLo}HV�DGYHUVDV�TXH�HVWDV�HVWmR�H[SRVWDV��FRPR�

S+�� WHPSHUDWXUD�� R[LJrQLR�� VROXFLRQDQGR� RX� SHOR� PHQRV� UHGX]LQGR� VLJQLILFDWLYDPHQWH� RV�

SUREOHPDV�UHODFLRQDGRV�D�LQVWDELOLGDGH�H�YLDELOLGDGH�DSUHVHQWDGRV�SRU�HODV��75,3$7+,��*,5,��

����� &+$03$*1(� HW� DO��� ������� &RQVLVWH� QR� UHYHVWLPHQWR� GRV� PLFUR�RUJDQLVPRV�� HP�

SHTXHQDV� FiSVXODV� VHODGDV�� FDSD]HV� GH� OLEHUDU� VHX� FRQWH~GR� GH� IRUPD� JUDGXDO�� VRE� FHUWRV�

HVWtPXORV��)5,7=(1�)5(,5(�HW�DO����������

2�GHVHQYROYLPHQWR�GH�SURGXWRV�SURELyWLFRV�GLVWLQWRV�DRV�OiFWHRV�YLVD�FRQWULEXLU�FRP�D�

DPSOLDomR� GD� RIHUWD� GH� DOLPHQWRV� IXQFLRQDLV� H�� FRQVHTXHQWHPHQWH�� FRODERUDU� SDUD� TXH� XPD�

PDLRU� SDUWH� GD� SRSXODomR� SRVVD� XVXIUXLU� GRV� HIHLWRV� EHQpILFRV� GHVVHV�PLFUR�RUJDQLVPRV��$�

SDUWLU�GLVVR��HVWH�WUDEDOKR�EXVFRX�HODERUDU�EHELGDV�SURELyWLFDV�D�SDUWLU�GRV�VXFRV�GH�ODUDQMD��XYD�

H�OLPRQDGD��DGLFLRQDGRV�GH�/DFWREDFLOOXV�DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR��FRP�R�LQWXLWR�

GH�GHWHUPLQDU�VH�HVWHV�SRGHP�VHU�XWLOL]DGRV�FRPR�YHtFXORV�GH�SURELyWLFRV��
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��2%-(7,926

����2%-(7,92�*(5$/

'HVHQYROYHU�EHELGDV�IXQFLRQDLV�D�SDUWLU�GH�VXFRV�GH�IUXWDV��XYD��ODUDQMD�H�OLPRQDGD��

DGLFLRQDGDV� GR� PLFUR�RUJDQLVPR� SURELyWLFR� /DFWREDFLOOXV� DFLGRSKLOXV� QD� IRUPD� OLYUH� H�

PLFURHQFDSVXODGD� SRU� PHLR� GD� WpFQLFD� GH� VSUD\� GU\LQJ�� XWLOL]DQGR H[WUDWR� GH� VRMD� H�

PDOWRGH[WULQD�FRPR�PDWHULDO�GH�SDUHGH�

����2%-(7,926�(63(&Ë),&26

x 'HWHUPLQDU�D�YLDELOLGDGH�GDV�FpOXODV�SURELyWLFDV�OLYUHV�H�PLFURHQFDSVXODGDV�QRV�VXFRV�

GH�IUXWDV�DR�ORQJR�GH�VHX�DUPD]HQDPHQWR�D�� � � �&�

x $YDOLDU�D�VREUHYLYrQFLD�GR�/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR�SUHVHQWHV�QRV�VXFRV�

IXQFLRQDLV�TXDQGR�VXEPHWLGRV�DV�FRQGLo}HV�GR�WUDWR�GLJHVWyULR�VLPXODGDV� LQ�YLWUR��QR�

LQtFLR�H�DR�ILQDO�GR�DUPD]HQDPHQWR�

x &DUDFWHUL]DU� RV� VXFRV� GH� XYD�� ODUDQMD� H� OLPRQDGD� TXDQWR� D� FRPSRVLomR� FHQWHVLPDO� H�

SURSULHGDGHV�ItVLFR�TXtPLFDV�

x ,GHQWLILFDU�DOWHUDo}HV�QD�FRPSRVLomR�FHQWHVLPDO�H�QDV�SURSULHGDGHV�ItVLFR�TXtPLFDV�QRV�

VXFRV��FRP�RV�PLFUR�RUJDQLVPRV�OLYUHV�H�PLFURHQFDSVXODGRV�GXUDQWH�DUPD]HQDPHQWR��

x 5HDOL]DU�DQiOLVHV�PLFURELROyJLFDV�QRV�VXFRV�VXEPHWLGRV j DQiOLVH�VHQVRULDO�

x $YDOLDU�RV�DWULEXWRV�GH�TXDOLGDGH�VHQVRULDO�GD�EHELGD�FRQWUROH��FRP�/��DFLGRSKLOXV OLYUH�

RX�PLFURHQFDSVXODGR�

x 'HWHUPLQDU�D�FRU�H�D�YLVFRVLGDGH�GRV�VXFRV�VXEPHWLGRV j DQiOLVH�VHQVRULDO��
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��5(9,62�%,%/,2*5È),&$

����$/,0(1726�)81&,21$,6

-i� ID]� DQRV� GHVGH� D� pSRFD� HP� TXH� RV� VHUHV� KXPDQRV� SHUFHEHUDP� D� UHODomR� TXH� D�

DOLPHQWDomR� WHP� FRP� D� VD~GH� DWUDYpV� GH� REVHUYDo}HV� TXDQWR� VXD� XWLOL]DomR� FRPR� IRUPD�

WHUDSrXWLFD�RX�DLQGD�QD�SUHYHQomR�GH�GRHQoDV��9(&&+,2�HW�DO���������%$5526���������

2�DXPHQWR�GD�H[SHFWDWLYD�GH�YLGD�H�GH�GRHQoDV�FRPR�REHVLGDGH��GLDEHWHV��KLSHUWHQVmR�

H�SUREOHPDV�FDUGLRYDVFXODUHV��GHFRUUHQWH�GRV�~OWLPRV�DQRV��RFDVLRQRX�XP�DXPHQWR�QD�SURFXUD�

GRV�FRQVXPLGRUHV�SRU�XPD�DOLPHQWDomR�VDXGiYHO��RQGH�DOpP�GH�QXWULWLYRV��RV�DOLPHQWRV�GHYHP�

SURPRYHU�EHQHItFLRV�D�VD~GH�GH�TXHP�RV�FRQVRPHP��2/,9(,5$��������&$5'262��������

&RP� R� LQWXLWR� GH� DWHQGHU� DV� QRYDV� QHFHVVLGDGHV� GRV� FRQVXPLGRUHV� D� LQG~VWULD�

DOLPHQWtFLD�H�D�FRPXQLGDGH�FLHQWtILFD�YrP�LQWHQVLILFDQGR�RV�HVIRUoRV�SDUD�GHVHQYROYHU�QRYRV�

SURGXWRV��TXH�VH�HQTXDGUHP�QR�PHUFDGR�GH�DOLPHQWRV�IXQFLRQDLV��$/9(6��������

(P�PHDGRV�GH������QR�-DSmR��R�WHUPR�³DOLPHQWR�IXQFLRQDO´�IRL�XWLOL]DGR�SHOD�SULPHLUD�

YH]� SDUD� GHILQLU� SURGXWRV� IRUWLILFDGRV� FRP� FRPSRVWRV� HVSHFtILFRV� TXH� RFDVLRQDYDP� HIHLWRV�

ILVLROyJLFRV� EHQpILFRV� �6$//(6�� ������0277$�� ������� (VVH� WHUPR� VXUJLX� D� SDUWLU� GH� XP�

SURJUDPD�GR�JRYHUQR�TXH�YLVDYD�RIHUHFHU�SDUD�XPD�SRSXODomR�TXH�HQYHOKHFLD�H�DSUHVHQWDYD�

XPD�HOHYDGD� H[SHFWDWLYD�GH�YLGD�DOLPHQWRV� VDXGiYHLV�� SRVVLELOLWDQGR�DVVLP XPD� UHGXomR�GH�

JDVWRV�FRP�D�VD~GH�S~EOLFD��)$5,$6��������7(%(5*$���������(QWUHWDQWR��Vy�D�SDUWLU�GH�������

TXDQGR�WHYH�LQtFLR�R�SURFHVVR�GH�UHJXODPHQWDomR�GRV�VXSOHPHQWRV�GLHWpWLFRV�SHOD�)RRG�DQG�

'UXJ� $GPLQLVWUDWLRQ �)'$��� TXH� RV� DOLPHQWRV� IXQFLRQDLV� SDVVDUDP� D� LPSDFWDU� GH� IRUPD�

VLJQLILFDWLYD�VREUH�D�VD~GH�H�R�PHUFDGR��6$//(6��������

+i�XPD�JUDQGH�JDPD�GH�GHILQLo}HV�SDUD�DOLPHQWRV�IXQFLRQDLV��YDULDQGR�GH�DFRUGR�FRP�

FDGD�SDtV�H�VXD�OHJLVODomR��H�FRP�D�RSLQLmR�GH�SURILVVLRQDLV�GD�iUHD��

6HJXQGR�6DQGHUV���������DOLPHQWRV�IXQFLRQDLV�VmR�DTXHOHV�TXH�DOpP�GH�RIHUHFHUHP�D�

QXWULomR�EiVLFD��SURPRYHP�VD~GH��3RGHP�DLQGD�VHU�GHILQLGRV�FRPR�XP�DOLPHQWR�TXH�ID]�SDUWH�

GD�GLHWD��TXH�IRUQHFH�RV�QXWULHQWHV�SULPRUGLDLV�SDUD�PHVPD�H�DSUHVHQWDP�HIHLWRV�EHQpILFRV�VREUH�

D� VD~GH� JHUDO� H� ItVLFD�� SURPRYH�XPD�PHOKRUD�QR� IXQFLRQDPHQWR� ILVLROyJLFR�H�PHWDEyOLFR�� H�

DLQGD�GLPLQXL�R�ULVFR�GH�GRHQoDV��$/9(6��������7(%(5*$��������

1R�%UDVLO�� D� OHJLVODomR� QmR� DSUHVHQWD� D� GHILQLomR� GH� DOLPHQWRV� IXQFLRQDLV� H� VLP� D�

DOHJDomR�GH�SURSULHGDGH�IXQFLRQDO�H�RX�VD~GH��HVWDEHOHFHQGR�DV�GLUHWUL]HV�SDUD�VXD�XWLOL]DomR��
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'HVGH�GR�DQR������HVVHV�SURGXWRV�VmR�UHJXODPHQWDGRV�SHOD�$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�

6DQLWiULD� �$19,6$��� TXH� GHWHUPLQD� QRUPDV� H� SURFHGLPHQWRV� TXH� UHJXODUL]DP� D� SURGXomR��

URWXODJHP�H�UHJLVWUR GRV�PHVPRV��%5$6,/������D������E��

����352%,Ï7,&26

1R� VHJPHQWR� GH� DOLPHQWRV� IXQFLRQDLV� GHVWDFDP�VH� RV� SURGXWRV� FRQWHQGR� PLFUR�

RUJDQLVPRV� YLYRV� GHQRPLQDGRV� SURELyWLFRV�� UHSUHVHQWDQGR� FHUFD� GH� ��� D� �� �� GHVWHV�

�2/,9(,5$���������

1RV����DQRV�DWp������ KRXYH�XP�DXPHQWR�PXQGLDO�QDV�YHQGDV�GH�SURGXWRV�FRQWHQGR�

EDFWpULDV� SURELyWLFDV�� DSUHVHQWDQGR� XP� FUHVFLPHQWR� DQXDO� GH� ��� �� �2/,9(,5$�� ��������

(VWLPD�VH�TXH�R�PHUFDGR�JOREDO�GH�SURELyWLFRV�GHVGH������DWp������WHYH�XP�FUHVFLPHQWR�DQXDO�

GH���� �� LPSXOVLRQDGR�SULQFLSDOPHQWH�SRU�XPD�UHJLmR�GD�ÈVLD�3DFtILFR��R�TXDO�VH�HVSHUD�VHU�R�

PHUFDGR�PDLV�SURHPLQHQWH�QR�IXWXUR� (P�WHUPRV�GH�YHQGDV��R�PHUFDGR WHP�SUHYLVmR�GH�DWLQJLU�

86��������ELOK}HV��¼������ELOK}HV��HP����� �67$5/,1*��������

2V� SURELyWLFRV� VmR� GHILQLGRV� FRPR� PLFUR�RUJDQLVPRV� YLYRV� TXH�� TXDQGR�

DGPLQLVWUDGRV�QD�TXDQWLGDGH�FRUUHWD��FRQIHUHP�EHQHItFLRV�D�VD~GH�H�EHP�HVWDU�GR�KRVSHGHLUR�

�)$2�:+2��������%5$6,/���������

2V� SURELyWLFRV� DWXDP� QR� HTXLOtEULR� GD� PLFURELRWD� LQWHVWLQDO� KXPDQD�� H� DWUDYpV� GD�

FRPSHWLomR�� GD SURPRomR� GH� HIHLWRV� DQWDJ{QLFRV� H� LPXQROyJLFRV�� DFDUUHWDP� R� DXPHQWR� GD�

UHVLVWrQFLD� IUHQWH� DRV� PLFUR�RUJDQLVPRV� SDWRJrQLFRV� �0(1(=(6� HW� DO��� ������� (P� RXWUDV�

SDODYUDV��D�XWLOL]DomR�GH�SURELyWLFRV�SURPRYH�XP�UHIRUoR�QRV�PHFDQLVPRV�GH�GHIHVDV�GR�VHU�

KXPDQR�� XPD� YH]� TXH� RFDVLRQD� SUROLIHUDomR� GH� EDFWpULDV� EHQpILFDV� HP� FRQWUDSDUWLGD� GDV�

SDWRJrQLFDV�QR�RUJDQLVPR��HQIUDTXHFHQGR�DVVLP�D�PLFURELRWD�SUHMXGLFLDO��)$5,$��������

9iULRV�VmR�RV�HIHLWRV�EHQpILFRV�UHODWDGRV�VREUH�D�XWLOL]DomR�GH�EDFWpULDV�SURELyWLFDV�QR�

RUJDQLVPR��FRPR��R�IRUWDOHFLPHQWR�GR�VLVWHPD�LPXQROyJLFR �<$1��32/.��������3$/20$5�

HW�DO�� �������D�FDSDFLGDGH�GH�GHFRPSRVLomR�GRV�iFLGRV�ELOLDUHV �5$0$6$0<�HW�DO����������D�

GLPLQXLomR�GRV�QtYHLV�GH�FROHVWHURO�VpULFR��-21(6��0$5721,� 35$.$6+��������H�SUHVVmR�

VDQJXtQHD��0$+%22%,�HW�DO�� ������H��SRU�FRQVHTXrQFLD��UHGXomR�GD�LQFLGrQFLD�GH�GRHQoDV�

FRURQiULDV��D�PHOKRUD�QD�DEVRUomR�GH�PLQHUDLV��FRPR�IHUUR�H�FiOFLR �'8%(<��3$7(/���������

SURGXomR� GH� YLWDPLQDV �/(%/$1&� HW� DO��� ������� IDFLOLWDomR� GD� GLJHVWmR�� UHGX]LQGR� DWp� D�

LQWROHUkQFLD�D�ODFWRVH��Mi�TXH�IDYRUHFH�R�PHWDEROLVPR�GHVVD�VXEVWkQFLD �2-(77,�HW�DO���������
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$/0(,'$�HW�DO����������SRVVXL�DWLYLGDGH�DQWLFDUFLQRJrQLFD �1$0,�HW�DO���������=(1(�HW�DO���

������ HQWUH�RXWURV �83$'5$67$��0$'(038',��������

8P� PLFUR�RUJDQLVPR� FRQVLGHUDGR� SURELyWLFR� Vy� H[HUFH� HIHLWRV� EHQpILFRV� j� VD~GH�

TXDQGR�VH�PDQWHP�YLiYHO�GXUDQWH�WRGD�D�YLGD�~WLO�GR�SURGXWR��p�FDSD]�GH�VREUHYLYHU�D�SDVVDJHP�

SHOR� HVW{PDJR�� VRE� FRQGLo}HV� iFLGDV�� H� QD� SUHVHQoD� GDV� HQ]LPDV� SDQFUHiWLFDV� H� GDV� DOWDV�

FRQFHQWUDo}HV�GH�VDLV�ELOLDUHV��PDQWHQGR�VXD�YLDELOLGDGH�H�DWLYLGDGH�QR� LQWHVWLQR�H��SRU�ILP��

VHUHP�FDSD]HV�GH�VH�PXOWLSOLFDUHP�QR�KRVSHGHLUR� �0(1(=(6�HW�DO���������)$5,$6��������

)857$'2��������

$� VREUHYLYrQFLD� H� SUROLIHUDomR� GHVVHV� PLFUR�RUJDQLVPRV� QR� RUJDQLVPR� HVWi�

GLUHWDPHQWH�UHODFLRQDGD�FRP�R�WLSR�GH�GLHWD�LQJHULGD�SHOR�FRQVXPLGRU��3DUD�VH�REWHU�UHVXOWDGRV�

YDQWDMRVRV�FRQWtQXRV�SDUD�R�KRVSHGHLUR��R�FRQVXPR�GH�SURELyWLFRV�GHYH�VHU�GLiULR��H�HVWH�GHYH�

VHU�DVVRFLDGR�D�XPD�DOLPHQWDomR�EDODQFHDGD�H�D�KiELWRV�GH�YLGD�VDXGiYHLV��0(1(=(6�HW�DO���

������62$5(6���������

1R� %UDVLO�� DWp� ������ D� TXDQWLGDGH� PtQLPD� GH� SURELyWLFRV� D� VHUHP� LQJHULGRV� SDUD�

JDUDQWLU�VXD�IXQFLRQDOLGDGH�VREUH�R�RUJDQLVPR�UHFRPHQGDGD�SHOD�$19,6$�HUD�GH��QR�PtQLPR��

����D���� 8)&�QD�SRUomR�GLiULD�GR�SURGXWR��VHQGR�REULJDWyULD�D�FRPSURYDomR�SRU�PHLR�GH�ODXGRV�

TXH�DWHVWDVVHP�D�TXDQWLGDGH�PtQLPD�YLiYHO�GR�PLFUR�RUJDQLVPR�DWp�R�SUD]R�ILQDO�GH�YDOLGDGH�H�

D�UHVLVWrQFLD�GD�FXOWXUD�IUHQWH�j�DFLGH]�JiVWULFD�H�DRV�VDLV�ELOLDUHV��%5$6,/���������$SyV������

KRXYH�XPD�DWXDOL]DomR� GD�/LVWD�GH�$OHJDomR�GH�3URSULHGDGHV�)XQFLRQDLV� H�GH�6D~GH�H�� HP�

HVSHFLDO�SDUD�RV�SURELyWLFRV�D�GHVREULJDomR�GH�FRQFHQWUDomR�PtQLPD�GH�FpOXODV�YLiYHLV� PDV�D�

H[LJrQFLD�GRV�HIHLWRV�EHQpILFRV�QD�FRQFHQWUDomR�HP�TXH�DSDUHFH�QR�DOLPHQWR���

$SHVDU� GH� QmR� H[LVWLU� XP� FRQVHQVR� VREUH� D� FRQFHQWUDomR�PtQLPD� GH� SURELyWLFRV� D�

VHUHP�LQJHULGRV�SDUD�JDUDQWLU�VXD�IXQFLRQDOLGDGH�VREUH�R�RUJDQLVPR��0$57,16�HW�DO����������

D�PDLRULD�GD�OLWHUDWXUD�FRQVXOWDGD�GL]�TXH�R�DOLPHQWR�GHYH�FRQWHU��QR�PtQLPR������D���� 8)&�J�

RX�P/� GH� FpOXODV� YLiYHLV� SURELyWLFDV� SDUD� TXH� SRVVD� VHU� YHQGLGR� VRE� DOHJDo}HV� GH� HIHLWRV�

EHQpILFRV�j�VD~GH��XPD�YH]�TXH�R�FRQVXPR�GH���� J�GR�SURGXWR�UHVSHLWDULD�D�TXDQWLGDGH�PtQLPD�

GLiULD�DQWHULRUPHQWH�GHWHUPLQDGD�SHOD�OHJLVODomR��%$'$5Ï�HW�DO���������0$'85(,5$�HW�DO���

������5,%(,52���������$SHVDU�GLVVR��RV�QtYHLV�UHDLV�GHWHFWDGRV�QRV�SURGXWRV�VmR�PXLWDV�YH]HV�

PDLV�EDL[RV�GHYLGR�jV�FRQGLo}HV�DGYHUVDV�D�TXH�RV�PLFUR�RUJDQLVPRV�HVWmR�VXMHLWRV�GXUDQWH�R�

DUPD]HQDPHQWR�GR�SURGXWR��&$9$/+(,52�HW�DO���������

(QWUH�RV�PLFUR�RUJDQLVPRV�SURELyWLFRV�PDLV�FRPXPHQWH�XWLOL]DGRV�H�FRPHUFLDOL]DGRV�

HP� DOLPHQWRV�� GHVWDFDP�VH� RV� SHUWHQFHQWHV� DRV� JrQHURV� /DFWREDFLOOXV H� %LILGREDFWHULXP

�0$57,16� HW� DO��� ������� 6HJXQGR� $19,6$� RV� SURELyWLFRV� DSURYDGRV� VmR�� /DFWREDFLOOXV�

DFLGRSKLOOXV�� /DFWREDFLOOXV� FDVHL� YDULHGDGHV VKLURWD�� UKDPQRVXV� H GHIHQVLV�� /DFWREDFLOOXV�
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SDUDFDVHL�� /DFWRFRFFXV� ODFWLV�� %LILGREDFWHULXP� ELILGXP�� %LILFREDFWHULXP� DQLPDOOLV��

%LILGREDFWHULXP�ORQJXP�H (QWHURFRFFXV�IDHFLXP��%5$6,/��������

(PERUD�DV�LQIRUPDo}HV�GLVSRQtYHLV�VREUH�RV�EHQHItFLRV�SDUD�D�VD~GH�GRV�SURELyWLFRV�

VHMDP�PXLWDV��R�GHVHQYROYLPHQWR�GH�VLVWHPDV�GH�SURWHomR�SDUD�SURELyWLFRV�QRV�DOLPHQWRV�DLQGD�

p�XP�JUDQGH�GHVDILR��(7&+(3$5(�HW�DO����������'LVWLQWRV�SURFHGLPHQWRV�VmR UHDOL]DGRV�FRP�

R�LQWXLWR�GH�DXPHQWDU�D�UHVLVWrQFLD H� FRQVHTXHQWHPHQWH� D�VREUHYLYrQFLD�GHVVDV�EDFWpULDV�HP�

FRQGLo}HV�DGYHUVDV��FRPR�D�VHOHomR�FRUUHWD�QD�SUHVHQoD�GH�iFLGR�HVWRPDFDO��LQFRUSRUDomR�GH�

SHSWtGHRV� H� DPLQRiFLGRV�� PLFURHQFDSVXODomR�� HQWUH� RXWURV �0(1(=(6� HW� DO��� ������

&+$03$*1(�HW�DO���������0$57Ë1�HW�DO���������62$5(6��������

2V�SURGXWRV�OiFWHRV�DEUDQJHP�D�PDLRU�SDUFHOD�GR�PHUFDGR�GH�DOLPHQWRV�SURELyWLFRV��

SRLV�DOpP�GH�DSUHVHQWDUHP�JUDQGH�SRSXODULGDGH�HQWUH�RV�FRQVXPLGRUHV��D�FRPSRVLomR�TXtPLFD�

GR�OHLWH�IDYRUHFH�R�HPSUHJR�GHVVHV�PLFUR�RUJDQLVPRV��$/9(6��������6,0(21,�HW�DO����������

$V�SURWHtQDV�H�RV�OLStGLRV�H[LVWHQWHV�QHVVHV�WLSRV�GH�DOLPHQWRV�SRGHP�DWXDU�FRPR�XPD�PDWUL]�

SURWHWRUD�� DX[LOLDQGR� QD� VREUHYLYrQFLD� GDV� EDFWpULDV� SURELyWLFDV� jV� FRQGLo}HV� DGYHUVDV� GR�

HVW{PDJR�H�GR�WUDWR�LQWHVWLQDO��)857$'2���������(QWUHWDQWR��YiULRV�SUREOHPDV�TXH�DIHWDP�D�

YLDELOLGDGH�GRV�SURELyWLFRV�WrP�VLGR�UHODWDGRV�HP�DOLPHQWRV�GH�RULJHP�OiFWHD��FRPR�DFLGH]��S+�

H�SHUy[LGR�GH�KLGURJrQLR��WHPSHUDWXUD�GH�DUPD]HQDPHQWR��FRQFHQWUDomR�GH�R[LJrQLR�GLVVROYLGR��

GH�SURWHtQDV��GH�iFLGR�OiFWLFR�H�DFpWLFR�H�D�LQWHUDomR�FRP�RXWURV�PLFUR�RUJDQLVPRV�FRQWLGRV�QRV�

SURGXWRV��0(1(=(6�HW�DO���������(7&+(3$5(�HW�DO���������

2V� FUHVFHQWHV� SUREOHPDV� GH� VD~GH� UHODFLRQDGRV� j� LQWROHUkQFLD� j� ODFWRVH�� DOHUJLD� jV�

SURWHtQDV�GR�OHLWH�H�FROHVWHURO��HVWmR�UHVXOWDQGR�HP�HVWXGRV�TXH�EXVFDP�PDWUL]HV�DOLPHQWtFLDV�

GLIHUHQWH�GDV� OiFWHDV�SDUD�FDUUHDU�SURELyWLFRV�H��GHQWUH�HVVDV��RV�SURGXWRV�GH�RULJHP�YHJHWDO�

FRPR�RV�VXFRV�GH�IUXWD�YrP�VH�GHVWDFDQGR��6$1726�HW�DO���������&2(/+2��������/,0$��

������%$.5��������62$5(6��������)857$'2��������

������/DFWREDFLOOXV�DFLGRSKLOXV

2�JrQHUR�/DFWREDFLOOXV IRL�LVRODGR�SHOD�SULPHLUD�YH]�SHOR�DOHPmR�(UQHVW�0RUR�QR�DQR�

GH�������D�SDUWLU�GDV�IH]HV�GH�ODFWHQWHV�DPDPHQWDGDV�FRP�OHLWH�PDWHUQR��H�UHFHEHUDP�R�QRPH�

GH�%DFLOOXV�DFLGRSKLOXV �6$1726�HW�DO���������/,0$���������

(VWHV� PLFUR�RUJDQLVPRV VmR� FDUDFWHUL]DGRV� FRPR� EDVWRQHWHV� UHJXODUHV�� JUDP�

SRVLWLYRV�� QmR� HVSRUXODGRV�� GHVSURYLGRV� GH� IODJHORV�� DQDHUyELRV� RX� DQDHUyELRV� IDFXOWDWLYRV�



ϭϵ

�9$6&21&(/26���������(OHV�KDELWDP�R� WUDWR�GLJHVWyULR�H�R�JHQLWDO� IHPLQLQR�GH�PXOKHUHV�

VDXGiYHLV�� FRQVWLWXLQGR� D� PDLRU� SDUWH� GD� PLFURELRWD� HQGyJHQD� YDJLQDO� H� HQGRFHUYLFDO�

�12521+$��������

2� JrQHUR� p� GHVFULWR� FRPR� XP� JUXSR� KHWHURJrQHR�� FRPSUHHQGH� FHUFD� ��� HVSpFLHV�

UHFRQKHFLGDV��VHQGR�DV�PDLV�XWLOL]DGDV�RV�/��DFLGRSKLOXV��/��UKDPQRVXV H�/��FDVHL �67()(�HW�

DO���������/,0$��������

/�� DFLGRSKLOXV VmR� EDFLORV�� JUDP�SRVLWLYRV�� QmR� IRUPDGRUHV� GH� HVSRURV��

KRPRIHUPHQWDWLYR� GH� FDWDODVH� QHJDWLYD�� FRP� DV� H[WUHPLGDGHV� DUUHGRQGDGDV� TXH� RFRUUHP�

LVRODGDPHQWH��HP�SDUHV�H�HP�FDGHLDV�FXUWDV��FRP�WDPDQKR�WtSLFR�GH�����D���� �P�GH�ODUJXUD�H�

����D�� �P�GH�FRPSULPHQWR��)22'�,1*5(',(176�%5$6,/��������

$V�EDFWpULDV�GHVVD�HVSpFLH�WrP�VXD�VREUHYLYrQFLD�DIHWDGD�SRU�IDWRUHV�DPELHQWDLV�GH�S+��

LQWHUDo}HV� FRP� RXWURV�PLFUR�RUJDQLVPRV� H� WHRU� GH� R[LJrQLR��$V� FRQGLo}HV� yWLPDV� SDUD� VXD�

PXOWLSOLFDomR�VmR�WHPSHUDWXUDV�GH��� �&�D��� �&��H�S+�HQWUH�����H������6XD�WROHUkQFLD�HP�WHUPRV�

GH�DFLGH]�GR�PHLR�YDULD�HQWUH���� ��H���� ��GH�DFLGH]�WLWXOiYHO��Y�Y���6$1726�HW�DO���������

)$5,$6��������

(VWD� HVSpFLH� p� SRXFR� WROHUDQWH� j� VDOLQLGDGH� GR� PHLR� H� p� PLFURDHURItOLFD�� FRP� R�

FUHVFLPHQWR� HP� PHLR� VyOLGR� IDYRUHFLGR� SRU� DQDHURELRVH� RX� SUHVVmR� UHGX]LGD� GH� R[LJrQLR�

�)22'�,1*5(',(176�%5$6,/��������

2�/��DFLGRSKLOXV KDELWD�D�SDUHGH�GR�LQWHVWLQR�GHOJDGR�H�D�SDUHGH�GD�YDJLQD��SURWHJHQGR�

FRQWUD�D�HQWUDGD�H�SUROLIHUDomR�GH�PLFUR�RUJDQLVPRV�SDWRJrQLFRV�TXH�SRGHP�FDXVDU�GDQRV�H�

RFDVLRQDU�GRHQoDV�GH�PpGLD�D�DOWD�JUDYLGDGH�FRPR��&ORVWULGLXP�SHUIULJHQV��%DFLOOXV�VXEWLOLV��

&kQGLGD�DOELFDQV��(VFKLULFKLD�FROL��3URWHXV�YXOJDULV H�HQWUH�RXWURV��SRU�PHLR�GD�SURGXomR�GR�

iFLGR� OiWLFR� TXH� FULD� XP� DPELHQWH� GHVIDYRUiYHO� DR� FUHVFLPHQWR� GHVVHV� IXQJRV� H� EDFWpULDV� H�

IDYRUHFH�XPD�IORUD�GH�FDUDFWHUtVWLFD�iFLGD��6$1726�HW�DO���������9,/(/$��������

$OpP� GLVVR�� DLQGD� DX[LOLD� QD� PDQXWHQomR� GD� PLFURELRWD� EDFWHULDQD� LQWHVWLQDO�� QD�

HVWDELOL]DomR�GR�S+��QD�VtQWHVH�GH�YLWDPLQD�.�H�YLWDPLQDV�GR�FRPSOH[R�%��PHOKRUD�D�GLJHVWmR�

GRV�DOLPHQWRV��D�ELRGLVSRQLELOLGDGH�GRV�QXWULHQWHV��H�UHGX]�D�LQWROHUkQFLD�D�ODFWRVH�SRU�SURGX]LU�

D� HQ]LPD� ODFWDVH� TXH� TXHEUD� R� Do~FDU� GR� OHLWH�� GHQRPLQDGR� ODFWRVH� �6$1726�HW� DO��� ������

)/(6&+�HW�DO���������

(VVHV� PLFUR�RUJDQLVPRV� VH� HQTXDGUDP� QR� TXHVLWR� SURELyWLFR� SRLV� DOpP� GH�

DSUHVHQWDUHP�HIHLWRV�EHQpILFRV�DR�RUJDQLVPR��VmR�FDSD]HV�GH�VREUHYLYHU�D�SDVVDJHP�SHOR�WUDWR�

GLJHVWyULR��UHVLVWLQGR�DRV�iFLGRV��DV�HQ]LPDV�SDQFUHiWLFDV�H�RV�VDLV�ELOLDUHV�SUHVHQWHV�QD�UHJLmR�

�6$1726�HW�DO���������
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2� /DFWREDFLOOXV� DFLGRSKLOXV p� XPD� FHSD� XWLOL]DGD� QD� HODERUDomR� GH� SURGXWRV�

SURELyWLFRV��WDLV�FRPR LRJXUWHV��5,%(,52���������IUR]HQ�\RJXUW �*21���������VXFRV��',1*��

6+$+�� ������ 6$1726� HW� DO��� ������ /,0$�� ������ )857$'2�� ������� PL[HV�

�9$6&21&(/26���������VRUYHWHV��/25(1=���������VDODGD�GH�IUXWDV��0$57,16�������� H�

TXHLMRV��$/9(6�HW�DO���������7(1Ï5,2��������

����0,&52(1&$368/$d2

$� PLFURHQFDSVXODomR� p� XPD� WpFQLFD� TXH� FRQVLVWH� QR� UHYHVWLPHQWR� GH� SDUWtFXODV��

PDWHULDO�DWLYR��FRP XP�PDWHULDO�HQFDSVXODQWH��IRUPDQGR�FiSVXODV�HP�PLQLDWXUDV�H�VHODGDV��TXH�

WHP�D�FDSDFLGDGH�GH�OLEHUDU�VHX�FRQWH~GR�GH�IRUPD�FRQWURODGD�VRE�D�LQIOXrQFLD�GH�HVWtPXORV�

HVSHFtILFRV��)5,7=(1�)5(,5(�HW�DO���������0(1(=(6�HW�DO���������3(5(,5$�HW�DO���������

$� GLIHUHQoD� HQWUH� HQFDSVXODomR�� PLFURHQFDSVXODomR� H� QDQRHQFDSVXODomR� HVWi�

UHODFLRQDGD DR�WDPDQKR�GD�FiSVXOD��*21���������$V�PLFURFiSVXODV�DSUHVHQWDP�FDUDFWHUtVWLFDV�

YDULDGDV�UHODFLRQDGDV�GLUHWDPHQWH�FRP�R�PpWRGR�H�DJHQWH�HQFDSVXODQWH�XWLOL]DGR��VHX�WDPDQKR�

HQFRQWUD�VH�QD�IDL[D�HQWUH�PLFU{PHWURV�D�PLOtPHWURV��PDLV�HVSHFLILFDPHQWH�HQWUH������ �����P�

�&$9$/+(,52�HW�DO���������0(1(=(6�HW�DO����������(P�JHUDO�� DV�FiSVXODV� VmR�HVIpULFDV��

VHPLSHUPHiYHLV�H�DSUHVHQWDP�XPD�PHPEUDQD�HQYROWyULD�UHVLVWHQWH��$1$/��6,1*+��������

'LVWLQWDV�iUHDV�XWLOL]DP�D�WHFQRORJLD�GH�PLFURHQFDSVXODomR�SDUD�D�HODERUDomR�GH�VHXV�

SURGXWRV��FRPR�D�IDUPDFrXWLFD��FRVPpWLFD�H�DOLPHQWtFLD��XPD�YH]�TXH�p�XPD�DOWHUQDWLYD�YLiYHO�

SDUD� UHVROXomR� GH� SUREOHPDV� UHODFLRQDGRV� D� LQVWDELOLGDGH� GH� FHUWRV� FRPSRQHQWHV� TXDQGR�

LQFRUSRUDGRV�DR�SURGXWR��6,/9$�HW�DO���������

1D� LQG~VWULD� GH� DOLPHQWRV�� FHUWRV� PDWHULDLV� SRGHP� VHU� DSOLFDGRV� VRE� IRUPD�

HQFDSVXODGD��FRPR�iFLGRV��EDVHV��VDLV��JDVHV��yOHRV��YLWDPLQDV��PLQHUDLV��DPLQRiFLGRV��IODYRUV��

FRUDQWHV��HQ]LPDV�H�PLFUR�RUJDQLVPRV��0(1(=(6�HW�DO���������

$�WpFQLFD�GH�PLFURHQFDSVXODomR�SRVVXL�GLYHUVDV�DSOLFDo}HV��SRGHQGR�VHU�XWLOL]DGD�SDUD�

UHDOL]DU�D�VHSDUDomR�GH�PDWHULDLV�UHDWLYRV��UHGX]LU�D�UHDWLYLGDGH�H�WR[LGDGH�GR�PHVPR��SURPRYHU�

VXD� HVWDELOLGDGH�� FRQWURODU� D� OLEHUDomR� GR�PDWHULDO�� GLPLQXLU� D� YRODWLOLGDGH� GH� OtTXLGRV� RX� D�

WUDQVIHUrQFLD� GR� PDWHULDO� GH� Q~FOHR� FRP� R� DPELHQWH�� IDFLOLWDU� D� PDQLSXODomR� GR� PDWHULDO�

HQFDSVXODGR��PDVFDUDU�R�RGRU��FRU�H�R�VDERU�LQGHVHMiYHLV��SURPRYHU�D�GLOXLomR�KRPRJrQHD�GR�

PDWHULDO� HQFDSVXODGR� HP�XPD� IRUPXODomR�DOLPHQWtFLD�� DXPHQWDU� D�YLGD�~WLO�� SURWHJHU� FRQWUD�



Ϯϭ

FRQGLo}HV�DPELHQWDLV�GHVIDYRUiYHLV�H�FRQWUD�D�GHJUDGDomR�TXtPLFD�RX�ELROyJLFD�GXUDQWH�VHX�

SURFHVVDPHQWR��DUPD]HQDPHQWR�RX�XWLOL]DomR��%26&$5,2/,��������*5$<�HW�DO���������

$�PLFURHQFDSVXODomR�GH�SURELyWLFRV�FRQVLVWH�QD�LPRELOL]DomR�GH�FpOXODV�EDFWHULDQDV�

HP�XP�PDWHULDO�HQFDSVXODQWH��IRUPDQGR�FiSVXODV�TXH�GHYHUmR�UHVLVWLU�DV�FRQGLo}HV�DGYHUVDV�

TXH� HVWDUmR�H[SRVWDV�QR�DOLPHQWR� H�QR�RUJDQLVPR�GXUDQWH� D�SDVVDJHP�SHOR� WUDWR�GLJHVWyULR��

OLEHUDQGR� VHX� PDWHULDO� DWLYR� GH� IRUPD� JUDGXDO� HP� iUHDV� HVSHFtILFDV� GR� RUJDQLVPR�

�&+$03$*1(�HW�DO���������,/+$��������',0,75(//28�HW�DO�����������8PD�YH]�QR�VLVWHPD�

LQWHVWLQDO� RV�PLFUR�RUJDQLVPRV� GHYHP� VHU� FRPSOHWDPHQWH� OLEHUDGRV� GH� GLIHUHQWHV�PDQHLUDV��

FRPR� GH� DFRUGR� FRP� R� S+�� DWLYLGDGH� HQ]LPiWLFD�� WHPSHUDWXUD�� WHPSR� H� IRUoD� RVPyWLFD�

�*(%$5$��HW�DO���������62$5(6��������

(P� RXWUDV� SDODYUDV�� R� PLFUR�RUJDQLVPR� TXDQGR� PLFURHQFDSVXODGR� UHFHEH� XPD�

SURWHomR�DGLFLRQDO��Mi�TXH�R�UHYHVWLPHQWR�IXQFLRQD�FRPR�XPD�EDUUHLUD�HQWUH�R�SURELyWLFR�H�DV�

FRQGLo}HV� H[WHUQDV�� SURSRUFLRQDQGR� DVVLP��PDLRU� IXQFLRQDOLGDGH� H� YLDELOLGDGH� GRV�PHVPRV�

�.5$6$(.2237��:$7&+$5$32.$��������&+$03$*1(�HW�DO���������

������0DWHULDO�GH�SDUHGH

2�PDWHULDO�GH�UHYHVWLPHQWR�XWLOL]DGR�SDUD�D�HQFDSVXODomR�WHP�XPD�JUDQGH�LPSRUWkQFLD�

QD� HILFLrQFLD� GR� SURFHVVR� D� VHU� XWLOL]DGR�� DOpP�GLVVR�� GHYH� FXPSULU� XPD� VpULH� GH� UHTXLVLWRV�

HVSHFtILFRV�DQWHV�GH�VXD�VHOHomR��GHQWUH�HOHV�VHU�VHJXUR�H�FRPSDWtYHO�WDQWR�FRP�R�PDWHULDO�D�VHU�

HQFDSVXODGR��FRPR�FRP�R�PpWRGR�D�VHU�XWLOL]DGR��RX�VHMD��QmR�DSUHVHQWDU� UHDWLYLGDGH�FRP�R�

PDWHULDO�DWLYR�H�UHVLVWLU�DR�PpWRGR�D�VHU�XWLOL]DGR��'HYH�DLQGD��SURYHU�Pi[LPD�SURWHomR�SDUD�R�

PDWHULDO�D�VHU�HQFDSVXODGR�FRQWUD�FRQGLo}HV�GHVIDYRUiYHLV��SURPRYHU�D�OLEHUDomR�GR�PDWHULDO�

HQFDSVXODGR� QR� ORFDO� FRUUHWR� H� VHU� HFRQRPLFDPHQWH� YLiYHO�� HQWUH� RXWURV� �62$5(6�� ������

9$1,6.,�HW�DO���������

2V� DJHQWHV� HQFDSVXODQWHV�PDLV� HPSUHJDGRV� VmR� FDUERLGUDWRV� �PDOWRGH[WULQD�� JRPD�

DUiELFD��DOJLQDWRV��FDUUDJHQD��SHFWLQD��TXLWRVDQD��H�DV�SURWHtQDV��JHODWLQD��FDVHLQDWR�GH�VyGLR��

SURWHtQDV�GH�OHLWH�H�GR�VRUR�GR�OHLWH��SURWHtQDV�YHJHWDLV���9$1,6.,�HW�DO���������

$V�SURWHtQDV�GD�VRMD�YrP�VHQGR�FDGD�YH]�PDLV�HPSUHJDGDV�FRPR�PDWHULDO�GH SDUHGH�

HP� VXEVWLWXLomR� DV� SURWHtQDV� GH� RULJHP� DQLPDO�� GHYLGR� DR� VHX� EDL[R� FXVWR�� HOHYDGR� YDORU�

QXWULFLRQDO�� SURSULHGDGHV� IXQFLRQDLV� FRPR� D� JHOLILFDomR�� D� FDSDFLGDGH� GH� HPXOVLILFDomR� H�
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IRUPDomR� GH� ILOPHV� H� VXD� PHQRU� DOHUJHQLFLGDGH� HP� FRPSDUDomR� jV� SURWHtQDV� GR� OHLWH�

�0(1(=(6��������

$�PDOWRGH[WULQD�p�XP�WLSR�GH�FDUERLGUDWR�FRPSOH[R�REWLGR�D�SDUWLU�GD�KLGUyOLVH�iFLGD�

RX�HQ]LPiWLFD�GR�DPLGR�GH�PLOKR��e�FRQVLGHUDGD�XP�ERP�DJHQWH�HQFDSVXODQWH�SRU�DSUHVHQWDU�

EDL[D� KLJURVFRSLFLGDGH�� HYLWDQGR� D� DJORPHUDomR� GDV� SDUWtFXODV�� ERD� VROXELOLGDGH� H� EDL[D�

YLVFRVLGDGH�PHVPR� HP� DOWD� FRQFHQWUDomR� GH� VyOLGRV� �9$1,6.,� HW� DO��� ������� (OD� WHP� VLGR�

DVVRFLDGD� D� SURWHtQDV� FRPR� DJHQWH� HQFDSVXODQWH� SRU�PHOKRUDU� DV� SURSULHGDGHV� GH� VHFDJHP�

�0(1(=(6���������

2�H[WUDWR�GH�VRMD��FRPXPHQWH�FRQKHFLGR�FRPR�³OHLWH�GH�VRMD´��p�R�SURGXWR�REWLGR�D�

SDUWLU�GD�HPXOVmR�DTXRVD�UHVXOWDQWH�GD�KLGUDWDomR�GRV�JUmRV�GH�VRMD��VHJXLGR�GH�SURFHVVDPHQWR�

WHFQROyJLFR�DGHTXDGR��DGLFLRQDGR�RX�QmR�GH�LQJUHGLHQWHV�RSFLRQDLV�SHUPLWLGRV��SRGHQGR�VHU�

VXEPHWLGR�j�GHVLGUDWDomR��WRWDO�RX�SDUFLDO��%5$6,/���������e�XP�SURGXWR�GH�EDL[R�FXVWR�H�GH�

DOWD�TXDOLGDGH�SURWHLFD�H�HQHUJpWLFD��3(5(,5$���������

2�H[WUDWR�GH�VRMD�HP�Sy�FRQWpP�DSUR[LPDGDPHQWH��� ��GH�SURWHtQD���� ��GH�OLStGLRV��

�� ��GH�ILEUDV���� ��GH�FDUERLGUDWRV�H�VHX�FRQWH~GR�GH�VyOLGRV�WRWDLV�p�GH�DSUR[LPDGDPHQWH�

�� ��� 1R� H[WUDWR� HVWmR� SUHVHQWHV� WRGRV� RV� FRPSRQHQWHV� GDV� VHPHQWHV� GH� VRMD�� LQFOXLQGR�

FRPSRVWRV�IXQFLRQDLV�WDLV�FRPR�ILEUDV�DOLPHQWDUHV�VRO~YHLV�H�LQVRO~YHLV�H�LVRIODYRQDV��DOpP�GH�

ROLJRVVDFDUtGHRV�H�PLQHUDLV�FRPR�FiOFLR�H�IHUUR��0(1(=(6��������

������$WRPL]DomR

$�VHFDJHP�SRU�DWRPL]DomR�RX�VSUD\�GU\LQJ�p�FRQKHFLGD�H�XWLOL]DGD�Ki�PXLWR�WHPSR��

VHQGR�DSOLFDGD�HP�SURELyWLFRV��YLWDPLQDV��DGLWLYRV�H�SLJPHQWRV�QDWXUDLV��SURGXWRV DOLPHQWtFLRV�

H�IDUPDFrXWLFRV��&$502�HW�DO����������1D�LQG~VWULD�GH�DOLPHQWRV��p�XVDGR�SULQFLSDOPHQWH�SDUD�

FRQYHUWHU�OtTXLGRV�HP�SyV�VHFRV��FRPR�HP�VRSDV�H�VXFRV��$/0(,'$��������

6mR�YiULDV�DV�WpFQLFDV�GH�PLFURHQFDSVXODomR�H[LVWHQWHV��DV�XWLOL]DGDV�SDUD�HQFDSVXODU�

SURELyWLFRV� GLYLGHP�VH�� EDVLFDPHQWH�� HP� WUrV� FDWHJRULDV�� GHQWUH� HVVDV� SRGH�VH� GHVWDFDU�

DWRPL]DomR�RX�VSUD\�GU\LQJ��XPD�YH]��TXH�p�GH� IiFLO�RSHUDomR�H�DSUHVHQWD�XPD�ERD� UHODomR�

FXVWR�EHQHItFLR�� VHQGR� GHVVD� IRUPD� DGHTXDGD� SDUD� DSOLFDomR� QD� LQG~VWULD�� $V� RXWUDV� GXDV�

FDWHJRULDV�VmR��H[WUXVmR�H�HPXOVmR��&22.�HW�DO���������&$502�HW�DO���������6,/9$�HW�DO���

������
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2V�SULPHLURV�UHODWRV�VREUH�FRPSRVWRV�HQFDSVXODGRV�SRU�VSUD\�GU\LQJ IRUDP�QD�GpFDGD�

GH� ��� �181(6� HW� DO��� ������� 2� SURFHVVR� HQYROYH� XPD� HWDSD� TXH FRQVLVWH� QD� GLVSHUVmR� H�

KRPRJHQHL]DomR�GR�DJHQWH�HQFDSVXODQWH��IRUPDQGR�XPD�HPXOVmR�RX�VXVSHQomR�FRP�R�PDWHULDO�

DWLYR� H�GH� UHYHVWLPHQWR�� HP� VHJXLGD�SDVVD�SRU�XPD�FkPDUD�GH� VHFDJHP�FRQWHQGR�DU�TXHQWH�

FLUFXODQWH�� RQGH� R� VROYHQWH� VHUi� HYDSRUDGR�� H� RV� VyOLGRV UHVWDQWHV� GR� PDWHULDO� GH� SDUHGH�

HQYROYHP�R�FRQWH~GR�DWLYR��TXH�SRU�ILP��VHUmR�UHFROKLGDV�QR�FLFORQH��0$57,1�HW�DO���������

181(6�HW�DO���������62$5(6��������

$� WpFQLFD� GH� PLFURHQFDSVXODomR� SRU� VSUD\� GU\LQJ WHP� FRPR� YDQWDJHP� VHU� XPD�

RSHUDomR�GH�EDL[R�FXVWR� FRP�JUDQGH�UHQGLPHQWR��DOpP�GLVVR��TXDQGR�HQFDSVXODGRV�RV�PLFUR�

RUJDQLVPRV�DSUHVHQWDP�XPD�PHOKRU�HVWDELOLGDGH�GH�DUPD]HQDPHQWR�GR�TXH�FXOWXUDV�FRQJHODGDV�

RX�QRYDV��0$&,(/��������(&.(57��������

����68&26�'(�)587$6

$�FRQVFLHQWL]DomR�GRV�FRQVXPLGRUHV�DGYLQGD�GR�DFHVVR�GH� LQIRUPDo}HV� UHIHUHQWH� j�

HVWXGRV�TXH�GHPRQVWUDP�D�UHODomR�GD�DOLPHQWDomR�FRP�VD~GH��RFDVLRQRX�XPD FUHVFHQWH�SURFXUD�

SRU�EHELGDV�VDXGiYHLV�H�IXQFLRQDLV��ID]HQGR�FRP�TXH�DV�LQG~VWULDV�SDVVDVVHP�D�LQYHVWLU�PDLV�

IRUWHPHQWH�QHVVD�iUHD��35$7(6��������

6HJXQGR�%H]HUUD�HW�DO��������� D�LQFOXVmR�GH�IUXWDV�H�VXFRV�GH�IUXWDV�QD�GLHWD�p�XP�IDWRU�

LPSRUWDQWH�QD�SUHYHQomR�GH�GRHQoDV�H�HVVHQFLDLV�SDUD�XPD�PHOKRU�GD�TXDOLGDGH�GH�YLGD�

2�VXFR�GH�IUXWD�p�XP�SURGXWR�DSUHFLDGR�H�FRQVXPLGR�QR�PXQGR�LQWHLUR��GHVWDFDQGR�VH�

QmR�DSHQDV�SRU�VXDV�FDUDFWHUtVWLFDV�VHQVRULDLV��PDV�WDPEpP�SRU�VHX�YDORU�QXWULFLRQDO��FRPR�VHX�

WHRU�GH�YLWDPLQDV��PLQHUDLV�H�DQWLR[LGDQWHV �%(=(55$�HW�DO���������$1'5$'(���������

$�SDUWLU�GD�GpFDGD�GH����R�PHUFDGR�GH�VXFR�GH�IUXWD�LQGXVWULDOL]DGR�VRIUHX�XP�JUDQGH�

LPSXOVR�� SURFXUDQGR� DWHQGHU� XPD� SRSXODomR� TXH� EXVFDYD� EHELGDV� VDXGiYHLV�� VDERURVDV� H�

SURQWDV��XPD�YH]�TXH�D�SURGXomR�GH�VXFR�D�SDUWLU�GH�IUXWDV�LQ�QDWXUD VH�WRUQDUD�LQYLiYHO�D�XPD�

VRFLHGDGH�TXH�DSUHVHQWDYD�XPD�YLGD�DFHOHUDGD��&$502�HW�DO���������&$5'262�HW�DO��������

3RU� VHU� XP�SURGXWR� DPSODPHQWH� FRQVXPLGR� SHOD� SRSXODomR� R� VXFR� GH� IUXWD� p� XPD�

DOWHUQDWLYD� DRV� DOLPHQWRV� OiFWHRV� XWLOL]DGRV� FRPR� YHtFXORV� GH� SURELyWLFRV� �628=$�� �������

$SHVDU�GD�GLVSRQLELOLGDGH�GH SURGXWRV�QmR�OiFWHRV�SURELyWLFRV�DLQGD�VHU�UHGX]LGD�QR�PHUFDGR��

HVWXGRV�UHODFLRQDGRV�DV�FHSDV�EDFWHULDQDV�HP�SURGXWRV�GH�RULJHP�YHJHWDO�YrP�VHQGR�UHDOL]DGRV�
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�',1*��6+$+��������&2(/+2��������52'5,*8(6��������/,0$��������62$5(6��������

$1'5$'(��������)857$'2��������

2� GHVHQYROYLPHQWR� GH� VXFRV� IXQFLRQDLV� FRQWHQGR� SURELyWLFRV� WHP� FRPR� LQWXLWR�

RIHUHFHU�XP�DOLPHQWR�QXWULWLYR�H�EHQpILFR�j�VD~GH��D�XPD�PDLRU�SDUWH�GD�SRSXODomR��LQFOXLQGR�

RV� LQWROHUDQWHV� D� ODFWRVH�� DOpUJLFRV� D� SURWHtQD� GR� OHLWH� H� KLSHUFROHVWHUROrPLFRV�

�18$/.$(.8/��&+$5$/$032328/26��������62$5(6��������
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��0$7(5,$,6�(�0e72'26

����0$7(5,$,6

2V�VXFRV�GH�ODUDQMD��XYD H�OLPRQDGD �3UDW¶V���3DUDQDYDt��3DUDQi��%UDVLO���EHP�FRPR�R�

H[WUDWR�DTXRVR�GH�VRMD��.LQLQR���6mR�-RVp�GR�5LR�3UHWR��6mR�3DXO��%UDVLO��IRUDP�DGTXLULGRV�QR�

FRPpUFLR� ORFDO�� $� FXOWXUD� SURELyWLFD� GH� /DFWREDFLOOXV� DFLGRSKLOXV /D��� �&KU�� +DQVHQ���

+¡UVKROP��'LQDPDUFD� H�D�PDOWRGH[WULQD��('�����0DOWRJLOO���&DUJLOO���6mR�0LJXHO�GR�,JXDoX��

3DUDQi��%UDVLO��IRUDP�DGTXLULGDV�GH�HPSUHVDV�HVSHFLDOL]DGDV�QR�UDPR�

����0,&52(1&$368/$d2�'26�352%,Ï7,&26�87,/,=$1'2�(;75$72�'(�62-$�

(�0$/72'(;75,1$

������3UHSDUR�GD�FXOWXUD�SURELyWLFD

2�SUHSDUR�GD�FXOWXUD�SURELyWLFD�IRL�UHDOL]DGR�FRQIRUPH�GHVFULWR�SRU�0HQH]HV���������

3DUD�WDQWR��R�SURELyWLFR�/DFWREDFLOOXV�DFLGRSKLOXV�/D����� ��P�Y���&KU��+DQVHQ���+¡UVKROP��

'LQDPDUFD� IRL�SHVDGR�HP�EDODQoD�DQDOtWLFD��$<������0DUWH���6mR�3DXOR��6mR�3DXOR��%UDVLO���

LQRFXODGR�HP�FDOGR�056���� � Y�Y���$FXPHGLD���,QGDLDWXED��6mR�3DXOR��%UDVLO���H�LQFXEDGR�D�

�� �&�SRU����KRUDV�HP�HVWXID�EDFWHULROyJLFD��������1��1RYD�pWLFD���9DUJHP�*UDQGH�3DXOLVWD��

6mR�3DXOR��%UDVLO���DWp�DWLQJLU�D�IDVH�HVWDFLRQiULD���(P�VHJXLGD��D�ELRPDVVD�GR�SURELyWLFR�IRL�

UHFROKLGD� SRU� FHQWULIXJDomR� HPSUHJDQGR� FHQWUtIXJD� UHIULJHUDGD� �5RWLQD� ���5�� +HWWLFK���

.LUFKOHQJHUQ��$OHPDQKD��D����� USP�SRU����PLQXWRV��D�� �&��2�VREUHQDGDQWH�IRL�GHVFDUWDGR�H�

R�FRQFHQWUDGR�GH�FpOXODV�SRVWHULRUPHQWH�WUDQVIHULGR�SDUD�D�VXVSHQVmR�FRQWHQGR�R�PDWHULDO�GH�

SDUHGH�

2V� PDWHULDLV� GH� ODERUDWyULR� XWLOL]DGRV� SDUD� D� SURGXomR� GDV� PLFURFiSVXODV� IRUDP�

SUHYLDPHQWH�HVWHULOL]DGRV�QD�DXWRFODYH��&6�����3ULVPDWHF���,WX��6mR�3DXOR��%UDVLO��D���� �&�SRU�

���PLQXWRV�



Ϯϲ

������3UHSDUR�GR�PDWHULDO�HQFDSVXODQWH

2� H[WUDWR� GH� VRMD� H� D� PDOWRGH[WULQD� ����� P�P�� � IRUDP� GLVSHUVRV� HP� iJXD� HVWpULO�

��� � Y�Y���IRUPDQGR�XPD�VXVSHQVmR�TXH�IRL�KRPRJHQHL]DGD�HP�EDQKR�XOWUDVV{QLFR���� � � �&��

�� N+]����� :���� PLQ���(OPDVRQLF�3���+��(OPD���6LQJHQ��$OHPDQKD���&RP�DX[tOLR�GH�SDUWH�

GD�iJXD�HVWpULO�D�VHU�XWLOL]DGD�QR�SUHSDUR�GD�VXVSHQVmR��D�FXOWXUD�FHQWULIXJDGD�IRL DGLFLRQDGD�j�

VROXomR�GR�PDWHULDO�GH�SDUHGH�H�KRPRJHQHL]DGD�HP�DJLWDGRU�PDJQpWLFR���� � � �&� ��PLQ� ������

)LVDWRP���6mR�3DXOR��6mR�3DXOR��%UDVLO� �0(1(=(6���������

������0LFURHQFDSVXODomR�XWLOL]DQGR�VSUD\�GU\HU

$� PLFURHQFDSVXODomR� GR� SURELyWLFR� XWLOL]DQGR� D� WpFQLFD� VSUD\� GU\LQJ� VHJXLX� RV�

SURFHGLPHQWRV�GHVFULWRV�SRU�0HQH]HV��������

$ VXVSHQVmR�IRL VXEPHWLGD�j�VHFDJHP�HP�VSUD\�GU\HU �06'L������/DEPDT�GR�%UDVLO��

5LEHLUmR�3UHWR��6mR�3DXOR��%UDVLO�� PDQWLGD�VRE�DJLWDomR FRQVWDQWH�j�WHPSHUDWXUD�DPELHQWH�H�

DOLPHQWDGD�SDUD�D�FkPDUD�GH�VHFDJHP�SRU�PHLR�GH�ERPED�SHULVWiOWLFD��VRE�FRQGLo}HV�FRQVWDQWHV�

GH� SUHVVmR� GR� FRPSUHVVRU� GR� DU� GH� VHFDJHP� �� � �� NJI�FP���� YD]mR� GH� DU� FRPSULPLGR

��� NJI�FP����� WHPSHUDWXUD� GH� HQWUDGD� GR� DU ��� �&��� YD]mR� GH� HQWUDGD� GH VXVSHQVmR� GH�

DOLPHQWDomR�������/�K����H�GLkPHWUR�GH�VDtGD�GR�DU�QR�VLVWHPD����PP��FRP�ELFR�GXSOR�IOXtGR��

$V�PLFURFiSVXODV SURGX]LGDV�IRUDP�FROHWDGDV�QD�EDVH�GR�FLFORQH�H�DUPD]HQDGDV�D������ �&�HP�

UHFLSLHQWHV�GH�YLGUR�KHUPHWLFDPHQWH�IHFKDGRV��SUHYLDPHQWH�HVWHULOL]DGRV QD�DXWRFODYH��&6�����

3ULVPDWHF���,WX��6mR�3DXOR��%UDVLO��D���� �&�SRU����PLQXWRV�

����(/$%25$d2�'26�68&26 )81&,21$,6

������6XFRV�GH�IUXWDV�DGLFLRQDGRV�GH�/��DFLGRSKLOXV PLFURHQFDSVXODGR

$V�EHELGDV�FRQWHQGR�RV�SURELyWLFRV PLFURHQFDSVXODGRV�IRUDP�IRUPXODGDV�D�SDUWLU�GD�

DGLomR�GDV�PLFURFiSVXODV�FRQWHQGR�/��DFLGRSKLOXV REWLGDV DSyV�D�DWRPL]DomR GD�VROXomR GH�



Ϯϳ

H[WUDWR�GH�VRMD�H�PDOWRGH[WULQD��FRQIRUPH�R�GHVFULWR�QR� LWHP��������QRV�VXFRV�FRPHUFLDLV�GH�

ODUDQMD�� XYD� H� OLPRQDGD� (P� VHJXLGD�� RV� VXFRV� IRUDP� KRPRJHQHL]DGRV�� DFRQGLFLRQDGRV� HP�

JDUUDIDV� SOiVWLFDV� FRP� WDPSDV� H� DUPD]HQDGRV� VRE� UHIULJHUDomR� D� �� �� � �& DWp� R� LQtFLR� GDV�

DQiOLVHV�

������6XFRV�GH�IUXWDV�DGLFLRQDGRV�GH�/��DFLGRSKLOXV OLYUH

$�FXOWXUD�SURELyWLFD�GH�/DFWREDFLOOXV�DFLGRSKLOXV /D�� QmR�SUHFLVRX�VHU�DWLYDGD��XPD�

YH]�TXH�D�PHVPD�HUD� OLRILOL]DGD�H�GH�XVR GLUHWR��2�LQyFXOR��� ��P�Y��IRL�SHVDGR XWLOL]DGR�D�

EDODQoD� DQDOtWLFD� �$<������0DUWH���6mR�3DXOR��6mR�3DXOR��%UDVLO��� DGLFLRQDGR� DRV� VXFRV GH�

ODUDQMD�� XYD� H� OLPRQDGD�� TXH SRU VXD� YH]� IRUDP� DFRQGLFLRQDGRV� HP� JDUUDIDV� SOiVWLFDV� FRP�

WDPSD� DJLWDGRV SDUD�REWHQomR�GH�XPD�PHOKRU�KRPRJHQHL]DomR� H�DUPD]HQDGRV�VRE�UHIULJHUDomR�

D�� � � �& DWp�R�LQtFLR�GDV�DQiOLVHV�

���� $9$/,$d2� '$� 9,$%,/,'$'(� '(� /DFWREDFLOOXV� DFLGRSKLOXV /,95(� (�

0,&52(1&$368/$'2�126�68&26�'(�)587$6

$�YLDELOLGDGH�GRV�PLFUR�RUJDQLVPRV�SUHVHQWHV�QRV�VXFRV�IRL�GHWHUPLQDGD�SRU�PHLR�GD�

HQXPHUDomR�GDV�FpOXODV�YLiYHLV��FRQIRUPH�R�GHVFULWR�SRU�/LPD���������FRP�DGDSWDo}HV��)RUDP�

UHDOL]DGDV�GLOXLo}HV�VXFHVVLYDV��TXH�IRUDP�YLJRURVDPHQWH�DJLWDGDV�HP�XP�DJLWDGRU�GH� WXERV�

WLSR� YRUWH[� �/60������ /RJHQ� 6FLHQWLILF�� /RQGUHV�� 5HLQR� 8QLGR��� FRP� R� LQWXLWR� GH�

KRPRJHQHL]DU� DV� GLOXLo}HV� H� URPSHU� DV� FiSVXODV�� SURPRYHQGR� D� OLEHUDomR� GRV� PLFUR�

RUJDQLVPRV� HQFDSVXODGRV�� (P� VHJXLGD�� IRL� UHDOL]DGR� R� SODTXHDPHQWR� HP� SURIXQGLGDGH�

XWLOL]DQGR� iJDU�056� �ÈJDU� GH�0DQ��5RJRVD� H�6KDUSH��0HUFN���'DUPVWDGW��$OHPDQKD���$V�

SODFDV� IRUDP� LQFXEDGDV� LQYHUWLGDV� HP�HVWXID�EDFWHULROyJLFD� �������1��1RYD�pWLFD���9DUJHP�

*UDQGH�3DXOLVWD��6mR�3DXOR��%UDVLO��D��� �&�SRU����KRUDV�HP�MDUUDV�GH�DQDHURELRVH��3HUPXWLRQ���

&XULWLED�� 3DUDQi�� %UDVLO�� FRP� SRVWHULRU� FRQWDJHP� GH� PLFUR�RUJDQLVPRV� SURELyWLFRV�� $�

FRQWDJHP�GH�FpOXODV�YLiYHLV�IRL�H[SUHVVD�HP�ORJ�8)&�P/����$�YLDELOLGDGH�GR�PLFUR�RUJDQLVPR��

OLYUH� H� PLFURHQFDSVXODGR�� IRL� UHDOL]DGD� HP� GXSOLFDWD� DSyV� ��� ��� ���� ��� H� �� GLDV� GH�

DUPD]HQDPHQWR�UHIULJHUDGR D������ �&�
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����$9$/,$d2�'$�(67$%,/,'$'(�'2�/� DFLGRSKLOXV0,&52(1&$368/$'2�(�

/,95(�$',&,21$'2�126�68&26 (0�6,67(0$�'(�',*(67,%,/,'$'(�,1�9,752

2V� VXFRV GH� ODUDQMD�� XYD� H� OLPRQDGD� FRQWHQGR� RV� PLFUR�RUJDQLVPRV� OLYUHV� H�

PLFURHQFDSVXODGRV�IRUDP�VXEPHWLGRV�D�SDVVDJHP�SHODV�FRQGLo}HV�GR�WUDWR�GLJHVWyULR�VLPXODGDV�

LQ�YLWUR��VHJXQGR�D�PHWRGRORJLD�GHVFULWD�SRU�)XUWDGR��������FRP�PRGLILFDo}HV��$�DQiOLVH�IRL�

UHDOL]DGD�HP�GXSOLFDGD�QRV�WHPSRV���H����GLDV�GH�DUPD]HQDPHQWR�UHIULJHUDGR�

$�VLPXODomR�GH�GLJHVWLELOLGDGH�WHYH�LQtFLR�FRP�D�IDVH�JiVWULFD��RQGH����P/�GH�DPRVWUD�

IRUDP�DFLGLILFDGDV�FRP�+&O�� 0�DWp�DWLQJLUHP�S+�����± �����HP�VHTXrQFLD�IRUDP�DGLFLRQDGDV�

GH� � J�/�� GH� SHSVLQD� LVRODGD� GH� PXFRVD� JiVWULFD� GH� SRUFR� �6LJPD�$OGULFK��� 'DUPVWDGW��

$OHPDQKD��H�����PJ�/�� GH�OLSDVH��$PDQR�OLSDVH�*��LVRODGD�GH�3HQLFLOOLXP�&DPHPEHUWL��6LJPD�

$OGULFK���'DUPVWDGW��$OHPDQKD��H�LQFXEDGDV�D�����&�SRU���KRUDV�D�����USP�HP�XPD�LQFXEDGRUD�

FRP�DJLWDomR�PHFkQLFD� �7(�± �����7HFQDO��� 3LUDFLFDED�� 6mR�3DXOR��%UDVLO�� SDUD� VLPXODU� RV�

PRYLPHQWRV�SHULVWiOWLFRV��3DVVDGR�R�SHUtRGR�GH�LQFXEDomR��WHYH�LQtFLR�D�VLPXODomR�GR�LQWHVWLQR�

GHOJDGR� �IDVH� HQWpULFD� ,��� RQGH� R� S+� IRL� DMXVWDGR�SDUD� ��� � ����� XWLOL]DQGR�VH� XPD� VROXomR�

DOFDOLQD�� SUHSDUDGD� D� SDUWLU� GH� XPD� PLVWXUD� FRQWHQGR� ���� P/� GH� 1D2+� � 0�� ��� J� GH�

1D+�32���+�2 �6LJPD$OGULFK��� 'DUPVWDGW�� $OHPDQKD��� iJXD� GHVWLODGD� SDUD� FRPSOHWDU�

���� P/���� J�/�� GH�ELOH��ELOH�ERYLQD��6LJPD�$OGULFK���'DUPVWDGW��$OHPDQKD��H���J�/�� GH�

SDQFUHDWLQD�LVRODGD�GR�SkQFUHDV�GH�VXtQR��6LJPD�$OGULFK���'DUPVWDGW��$OHPDQKD���LQFXERX�VH�

D��� �&�SRU���KRUDV��FRP�DJLWDomR�GH�����USP��3RU�ILP��IRL�VLPXODGR�R�LQWHVWLQR�JURVVR��IDVH�

HQWpULFD� ,,��� RQGH� R� S+� IRL� DMXVWDGR� XWLOL]DQGR� D�PHVPD� VROXomR� DOFDOLQD� SDUD� ���� ± ����� H�

LQFXEDQGR� QRYDPHQWH� QDV� PHVPDV� FRQGLo}HV� H� GXUDQWH� R� PHVPR� WHPSR� TXH� QDV� IDVHV�

DQWHULRUHV�

$R�ILQDO�GH�FDGD� IDVH� �JiVWULFD��HQWpULFD� ,�H�HQWpULFD� ,,�� IRUDP�UHDOL]DGDV�FRQWDJHQV�

SDGUmR�HP�SODFD�GDV�DPRVWUDV�SRU�SODTXHDPHQWR�HP�SURIXQGLGDGH�HP�iJDU�056��ÈJDU�GH�0DQ��

5RJRVD�H�6KDUSH��0HUFN���'DUPVWDGW��$OHPDQKD��SDUD�YHULILFDU�D�YLDELOLGDGH�GR�SURELyWLFR��$V�

SODFDV� GH� 3HWUL� IRUDP� LQFXEDGDV� HP� HVWXID� EDFWHULROyJLFD� ������� 1�� 1RYD� pWLFD��� 9DUJHP�

*UDQGH�3DXOLVWD��%UDVLO� D�����&�SRU����KRUDV�HP�MDUUDV�GH�DQDHURELRVH��3HUPXWLRQ���&XULWLED��

3DUDQi��%UDVLO���2V�UHVXOWDGRV�GDV�FRQWDJHQV�HP�SODFD�IRUDP�H[SUHVVRV�HP�ORJ�8)&�P/���
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����&20326,d2�&(17(6,0$/�(�35235,('$'(6�)Ë6,&2�48Ë0,&$6

$V� DPRVWUDV� GH� VXFRV� FRQWUROH�� RX� VHMD�� VHP� DGLomR� GH� SURELyWLFRV�� GH� VXFRV�

DGLFLRQDGRV� GH� SURELyWLFR� QD� IRUPD� OLYUH� H� PLFURHQFDSVXODGD� IRUDP� FDUDFWHUL]DGRV�� HP�

GXSOLFDWD��SRU�PHLR�GD�GHWHUPLQDomR�GRV�WHRUHV�GH�SURWHtQDV��OLStGLRV��FDUERLGUDWRV��XPLGDGH��

FLQ]DV H VyOLGRV�WRWDLV��$V�DQiOLVHV�GH�VyOLGRV�VRO~YHLV�WRWDLV��S+�H�DFLGH]�WRWDO�WLWXOiYHO�IRUDP�

UHDOL]DGDV�HP�GXSOLFDWD��DSyV��������������H��� GLDV�GH�DUPD]HQDPHQWR�UHIULJHUDGR D������ �&�

������S+

$� DQiOLVH� GH� S+� IRL� UHDOL]DGD� SHOR�PpWRGR� HOHWURPpWULFR� �,$/� ������ XWLOL]DQGR� R�

S+PHWUR�GLJLWDO��3K����+DQQD���%DUXHUL��6mR�3DXOR��%UDVLO��

������$FLGH]�WRWDO�WLWXOiYHO�

$� DFLGH]� WRWDO� WLWXOiYHO� IRL� GHWHUPLQDGD� SRU� YROXPHWULD� SRWHQFLRPpWULFD� �%5$6,/��

����D��XWLOL]DQGR�R�S+PHWUR�GLJLWDO��3K����+DQQD���%DUXHUL��6mR�3DXOR��%UDVLO��

������6yOLGRV�VRO~YHLV�WRWDLV

$�DQiOLVH�GH�VyOLGRV�VRO~YHLV�WRWDLV��,$/��������IRL�UHDOL]DGD�XWLOL]DQGR�R�UHIUDW{PHWUR�

DQDOyJLFR� �5+%���� $.62�� 6mR� /HRSROGR�� 5LR� *UDQGH� GR� 6XO�� %UDVLO��� D� SDUWLU� GD� OHLWXUD�

UHIUDWRPpWULFD�GR��%UL[�D����&�



ϯϬ

������5DWLR

2�YDORU�GH�UDWLR IRL�REWLGR�GLYLGLQGR�VH�R�WHRU�GH�VyOLGRV�VRO~YHLV�WRWDLV�SHOD�DFLGH]�

WRWDO�WLWXOiYHO �,$/��������

������8PLGDGH

$�XPLGDGH�GDV�DPRVWUDV�IRL�REWLGD�SHOR�PpWRGR�JUDYLPpWULFR��HPSUHJDQGR�VHFDJHP�

HP� HVWXID� FRQYHQFLRQDO� �4���0��4XLPLV��� 'LDGHPD�� 6mR� 3DXOR�� %UDVLO�� D� ����&� DWp� SHVR�

FRQVWDQWH��,$/��������

������6yOLGRV�WRWDLV

2V�WHRUHV�GH�VyOLGRV�WRWDLV�IRUDP�GHWHUPLQDGRV�SRU�PHLR�GD�GLIHUHQoD�HQWUH�R�SHVR�WRWDO�

GD�DPRVWUD�H�R�SHVR�GD�iJXD �,$/��������

������'HWHUPLQDomR�GH�FLQ]DV

$�GHWHUPLQDomR�GH�FLQ]DV�IRL�UHDOL]DGD�SHOR�PpWRGR�GH�LQFLQHUDomR�HP�IRUQR�PXIOD

�4���0��4XLPLV���'LDGHPD��6mR�3DXOR��%UDVLO� j���� �&��D�SDUWLU�GR�UHVtGXR�REWLGR�QD�DQiOLVH�

GH� XPLGDGH�� DWp� D� REWHQomR� GH� FLQ]DV� FRP� FRORUDomR� EUDQFD� RX� DFLQ]HQWDGD�� UHVXOWDQWHV� GD�

GHVWUXLomR�WRWDO�GD�PDWpULD�RUJkQLFD��,$/��������



ϯϭ

������3URWHtQDV

$�DQiOLVH�GH�TXDQWLILFDomR�GH�SURWHtQDV�IRL�UHDOL]DGD�SHOR�PpWRGR�GH�PLFUR�.MHOGDKO��

D�SDUWLU�GD�GHWHUPLQDomR�GH�QLWURJrQLR�WRWDO��0$������0DUFRQL���3LUDFLFDED��6mR�3DXOR��%UDVLO��

H�PXOWLSOLFDomR�SHOR�IDWRU�GH�FRQYHUVmR�GH����� �%5$6,/������E��

������/LStGLRV

$�GHWHUPLQDomR�GH�OLStGLRV�IRL�UHDOL]DGD�SHOR�PpWRGR�%OLJK�	�'\HU��%/,*+��'<(5��

������,$/���������FRP�PRGLILFDo}HV��,QLFLDOPHQWH�����J�GD�DPRVWUD�IRL�PLVWXUDGD�FRP�����P/�

GH�PHWDQRO�H�����P/�GH�FORURIyUPLR��HP�XPD�SURSRUomR�TXH�IRUPD�XPD�Vy�IDVH�FRP�D�DPRVWUD��

H�HVWD�IRL�DJLWDGD��FRP�R�DX[tOLR�GH�XP�DJLWDGRU�PHFkQLFR�����'��)LVDWRP���6mR�3DXOR��6mR�

3DXOR��%UDVLO���SRU����PLQXWRV��HP�FDSHOD�TXtPLFD��(P�VHJXLGD��DGLFLRQRX�VH�PDLV�����P/�GH�

FORURIyUPLR�H�DSyV�D�PLVWXUD�SRU����VHJXQGRV��IRUDP�DGLFLRQDGRV�����P/�GH�iJXD�GHVWLODGD�H�

PLVWXURX�VH�SRU�PDLV����VHJXQGRV��2�PDWHULDO�KRPRJHQHL]DGR�IRL�ILOWUDGR�XWLOL]DQGR�IXQLO�GH�

YLGUR� FRP� SDSHO� GH� ILOWUR� FRQWHQGR� VXOIDWR� GH� VyGLR� DQLGUR�� WUDQVIHULGR� SDUD� XP� IXQLO� GH�

VHSDUDomR H�GHL[RX�VH� VHSDUDU� DV�FDPDGDV�GH� IRUPD�QDWXUDO�� �XPD�GH�FORURIyUPLR� �LQIHULRU���

FRQWHQGR�RV�OLStGLRV��H�D�RXWUD�GH�PHWDQRO�PDLV�iJXD��VXSHULRU���FRQWHQGR�DV�VXEVWkQFLDV�QmR�

OLStGLFDV��5HWLURX�VH� D� FDPDGD�GH� FORURIyUPLR� HP�XP�EpTXHU� SUHYLDPHQWH� WDUDGR� H� HVWH� IRL�

OHYDGR�D�HVWXID�D������&��DWp�HYDSRUDomR�GR�VROYHQWH�H�REWHQomR�GH�SHVR�FRQVWDQWH��(P�VHJXLGD��

R�EpTXHU�IRL�FRORFDGR�HP�GHVVHFDGRU�DWp�DWLQJLU�D�WHPSHUDWXUD�DPELHQWH�H�SHVDGR�HP�EDODQoD�

DQDOtWLFD� �$<� ����� 0DUWH��� 6mR� 3DXOR�� 6mR� 3DXOR�� %UDVLO��� $� SRUFHQWDJHP� GH� OLStGLRV� IRL�

GHWHUPLQDGD�SHOD�HTXDomR���

ܶܮ Ψ ൌ
ͳͲͲ ݔ ܰ

ܲ

���

6HQGR�

/7 �� �WHRU�GH�OLStGLRV��J�����P/����

3� �PDVVD�GD�DPRVWUD��J��

1� ��PDVVD�GR�EpTXHU�� PDVVD�yOHR��± PDVVD�GR�EpTXHU�
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�������&DUERLGUDWRV

2� FRQWH~GR� GH� Do~FDUHV� UHGXWRUHV�� Do~FDUHV� QmR� UHGXWRUHV� H� Do~FDUHV� WRWDLV� IRL�

GHWHUPLQDGR�SHOR�PpWRGR�WLWXORPpWULFR�GH�)HKOLQJ��%5$6,/������F��

��� $1È/,6(6�0,&52%,2/Ï*,&$6

$V DQiOLVHV�PLFURELROyJLFDV� IRUDP�UHDOL]DGDV�HP�GXSOLFDWD�QDV�DPRVWUDV�TXH�IRUDP�

VXEPHWLGDV�j�DQiOLVH�VHQVRULDO��FRQIRUPH�HVWDEHOHFLGR SHOD�5'&�Q� ����GH���GH�MDQHLUR�GH�������

R� TXDO� GHWHUPLQD� DV� DQiOLVHV� SDUD� FROLIRUPHV� D� �� �&� H� D� �� �&� H� DXVrQFLD� RX� SUHVHQoD� GH�

6DOPRQHOOD�VS� HP����P/ �%5$6,/���������$ PHWRGRORJLD�VHJXLX�R�GLVSRVWR�HP 6LOYD HW�DO��

�������

����$1È/,6(�6(1625,$/

$�DQiOLVH�VHQVRULDO�IRL�DSURYDGD�SHOR�&RPLWr�GH�eWLFD�HP�3HVTXLVD�HQYROYHQGR�6HUHV�

+XPDQRV�GD�87)35� �&$$(�Q� ��������������������� H� WRGRV�RV�YROXQWiULRV� DVVLQDUDP�R�

WHUPR�GH�FRQVHQWLPHQWR�OLYUH�H�HVFODUHFLGR��7&/(���TXH�FRQVWD�QR�$SrQGLFH�$�

%DVHDGR� QRV� UHVXOWDGRV�� OHYDQGR� HP� FRQWD� D� PDLRU� YLDELOLGDGH� GR� /�� DFLGRSKLOXV

GXUDQWH� R� DUPD]HQDPHQWR� H� D� VREUHYLYrQFLD� QDV� FRQGLo}HV� GH� GLJHVWLELOLGDGH� LQ YLWUR� IRL�

VHOHFLRQDGR�SDUD�D�DQiOLVH�VHQVRULDO�DV�DPRVWUDV�GH�VXFR�GH�ODUDQMD�FRQWUROH��FRP�FpOXODV�OLYUHV�

H�PLFURHQFDSVXODGDV��

2�WHVWH�GH�DFHLWDELOLGDGH�IRL�UHDOL]DGR�XWLOL]DQGR�D�HVFDOD�KHG{QLFD�GH�QRYH�SRQWRV��

RQGH� RV� H[WUHPRV� YDULDYDP� HQWUH� GHVJRVWHL�PXLWtVVLPR� ��� H� JRVWHL�PXLWtVVLPR� ����� )RUDP�

DYDOLDGRV� RV� DWULEXWRV� DSDUrQFLD�� FRQVLVWrQFLD�� WH[WXUD�� FRU�� VDERU�� DURPD� H� DYDOLomR� JOREDO�

�$SrQGLFH� %��� -XQWDPHQWH� IRL� YHULILFDGD� D� LQWHQomR� GH� FRPSUD� GR� SURGXWR� FRP� D� HVFDOD�

HVWUXWXUDGD�GH�FLQFR�SRQWRV��FRP���FRUUHVSRQGHQGR�D�³FHUWDPHQWH�FRPSUDULD´�H���D�³FHUWDPHQWH�

QmR�FRPSUDULD´ �,$/��������
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)RUDP�VHOHFLRQDGRV�DR�DFDVR�����SURYDGRUHV�QmR�WUHLQDGRV��GH�DPERV�RV�VH[RV��FRP�

IDL[D� HWiULD� VXSHULRU� D ��� DQRV�� $V� DPRVWUDV� IRUDP� VHUYLGDV� GH� IRUPD� EDODQFHDGD�� FRP� D�

WHPSHUDWXUD� GH�� DSUR[LPDGDPHQWH�� �� �&�� HP� FRSRV� SOiVWLFRV� GHVFDUWiYHLV� GH� ���P/� GH� FRU�

EUDQFD� FRGLILFDGRV� FRP� Q~PHURV� DOHDWyULRV� GH� WUrV� GtJLWRV�� HP� FDELQHV� LQGLYLGXDLV� VRE� OX]�

EUDQFD��)RL�IRUQHFLGR�MXQWDPHQWH�XP�FRSR�GH�iJXD�HP�WHPSHUDWXUD�DPELHQWH�SDUD�D�UHPRomR�

GH�VDERUHV�UHVLGXDLV�GD�ERFD�HQWUH�D�DYDOLDomR�GH�XPD�DPRVWUD�H�RXWUD��$�DQiOLVH�VHQVRULDO�IRL�

UHDOL]DGD�QR�ODERUDWyULR�GH�DQiOLVH�VHQVRULDO�GD�8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��

FDPSXV�0HGLDQHLUD�

����$1È/,6(�5(2/Ï*,&$

$�DQiOLVH�UHROyJLFD�IRL�UHDOL]DGD�QDV�DPRVWUDV�TXH�IRUDP�VXEPHWLGDV�D DQiOLVH�VHQVRULDO

�VXFR� GH� ODUDQMD� FRQWUROH�� FRP� FpOXODV� OLYUHV� H� PLFURHQFDSVXODGDV��� $� GHWHUPLQDomR� GR�

FRPSRUWDPHQWR� UHROyJLFR� GRV� VXFRV� GH� ODUDQMD� VHJXLX� D� PHWRGRORJLD� SURSRVWD� SRU� 3LFFROL�

�������

$V�SURSULHGDGHV�UHROyJLFDV�IRUDP�GHWHUPLQDGDV�HPSUHJDQGR YLVFRVtPHWUR %URRNILHOG��

PRGHOR�/9'9�,,,�XOWUD��%URRNILHOG�(QJLQHHULQJ�/DERUDWRULHV��0LGGOHERURXJK��0DVVDFKXVHWWV�

(8$��� FRQHFWDGR� D� XP� VLVWHPD� FRPSXWDGRUL]DGR� GH� DTXLVLomR� GH� GDGRV� 5KHRFDOF� �YHUVmR�

9������� %URRNILHOG� (QJLQHHULQJ� /DERUDWRULHV�� 0LGGOHERURXJK�� 0DVVDFKXVHWWV� (8$�� SDUD�

UHJLVWUDU�D�YLVFRVLGDGH�DSDUHQWH��ȘDS���WHQVmR�GH�FLVDOKDPHQWR��ı��H�WD[D�GH�FLVDOKDPHQWR��ߛ ���ࡆ

2�URWRU��VSLQGOH��XWLOL]DGR�IRL�6&�����FRP�DGDSWDGRU�SDUD�SHTXHQD�TXDQWLGDGH�GH�DPRVWUD��FRP�

WD[DV�GH�GHIRUPDomR�YDULDQGR�GH���D�����V����

2�FRPSRUWDPHQWR� UHROyJLFR�GRV� VXFRV�GH� ODUDQMD� IRL� HVWXGDGR�QDV� WHPSHUDWXUDV�GH�

�� �&���� �&���� �&���� �&���� �&�H��� �&��XPD�YH]�TXH�VHJXQGR�)HUUHLUD�HW�DO���������HVWDV�

WHPSHUDWXUDV�VmR�WtSLFDV�GH�SUDWHOHLUD�GR�SURGXWR�DFDEDGR�H�D�UHSUHVHQWDWLYD�GH�SDVWHXUL]DomR�

QDV�LQG~VWULDV��3DUD�R�DMXVWH�GDV�WHPSHUDWXUDV�GDV�DPRVWUDV�IRL�XWLOL]DGR�XP�EDQKR�WHUPRVWiWLFR�

7HFQDO�7������7HFQDO���3LUDFLFDED��6mR�3DXOR��%UDVLO���

2�FRPSRUWDPHQWR� UHROyJLFR�GH� WRGDV�DV�DPRVWUDV� IRL� UHDOL]DGR�HP�GXSOLFDGD��RQGH�

SDUD�FDGD�PHGLGD�IRL�XWLOL]DGD����P/�GH�DPRVWUD��VHQGR�XWLOL]DGRV�QRYDV�DPRVWUDV�HP�FDGD�

UHSHWLomR�SDUD�HYLWDU�SRVVtYHLV�HIHLWRV�GR�WHPSR��$V�PHGLGDV�IRUDP�UHDOL]DGDV�GH�LGD�H�YROWD��

UHVXOWDQGR�HP�XPD�FXUYD�DVFHQGHQWH�H�RXWUD�GHVFHQGHQWH�SRU�DPRVWUD��RQGH�IRUDP�REWLGRV����

SRQWRV�GH� WHQVmR�GH� FLVDOKDPHQWR�YHUVXV� WD[D�GH� FLVDOKDPHQWR�SRU� FXUYD�� UHVXOWDQGR�HP����
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SRQWRV�� GRV�TXDLV� IRL� FDOFXODGR�R�YDORU�PpGLR�GD� WHQVmR�GH� FLVDOKDPHQWR�SDUD� FDGD� WD[D�GH�

FLVDOKDPHQWR��2�YDORU�ILQDO�GRV�SDUkPHWURV�IRL�D�PpGLD�UHVXOWDQWH�GDV�GXDV�OHLWXUDV��

3DUD�R�DMXVWH�GRV�GDGRV�H[SHULPHQWDLV�REWLGRV�IRL�XWLOL]DGR�R�PRGHOR�GH�2VWZDOG�GH�

:DHOOH� �/HL� GD� 3RWrQFLD� SHODV� HTXDo}HV� �� H� ��� PRGHOR� DGRWDGR� SDUD� LQWHUSUHWDU� R�

FRPSRUWDPHQWR�GR�VXFR�GH�DEDFD[L�FRP�\DFRQ��9,&(17(���������VXFRV�GH�XYD��3,&&2/,��

�������VXFRV�PLVWRV�GH�PDQJD��JRLDED�H�DFHUROD�DGLFLRQDGRV�GH�ILWRTXtPLFRV��)$5$21,�HW�DO���

������H�VXFR�PLVWR�HODERUDGR�FRP�IUXWDV�WURSLFDLV��%(=(55$�HW�DO���������

ߪ ൌ ܭ ݔ ݕ ���

ܽߟ ൌ ܭ ݔ ሺିଵሻݕ ���

6HQGR�

ı� �7HQVmR�GH�FLVDOKDPHQWR��3D��

ߛ ࡆ  �7D[D�GH�GHIRUPDomR��V�����

.� �ËQGLFH�GH�FRQVLVWrQFLD��3D�VQ��

Q� �ËQGLFH�GH�FRPSRUWDPHQWR�GH�IOX[R��DGLPHQVLRQDO��

ȘDS �YLVFRVLGDGH�DSDUHQWH��PSD�V��

�����'(7(50,1$d2�'(�&25

$�DQiOLVH�GH�FRU�IRL� UHDOL]DGD�QDV�DPRVWUDV� VXEPHWLGDV�D DQiOLVH�VHQVRULDO �VXFR�GH�

ODUDQMD�FRQWUROH��FRP�FpOXODV�OLYUHV�H�PLFURHQFDSVXODGDV�� $�FRU�GDV�DPRVWUDV�IRL�GHWHUPLQDGD�

XWLOL]DQGR�FRORUtPHWUR��0LQROWD�&5������2VDND��-DSmR��FRP�IRQWH�GH�OX]�'���H�D�HVFDOD�/��D�

H�E�QR�VLVWHPD�GH�FRU�&,(/$%��SURSRVWR�SRU�&RPLVVLRQ�,QWHUQDFLRQDOH�GH�,¶(FODLUDJH���������

6HJXLQGR�DV�LQVWUXo}HV�GR�IDEULFDQWH��UHDOL]RX�VH�D�FDOLEUDomR�GR�HTXLSDPHQWR�FRP�R�DX[tOLR�GD�

SODFD�EUDQFD�SDGUmR��1R�HVSDoR�FRORULPpWULFR�&,(/DE��GHILQLGR�SRU�/��D��E��D�FRRUGHQDGD�

/�FRUUHVSRQGH�D�OXPLQRVLGDGH�H�VHXV�YDORUHV�YDULDP�GR�FODUR�DR�HVFXUR��VHQGR����SUHWR��H�����

�EUDQFR��� $V� FRRUGHQDGDV� D� H� E� UHIHUHP�VH� jV� FRRUGHQDGDV� GH� FURPDWLFLGDGH� YHUGH

����YHUPHOKR����H�D]XO����DPDUHOR�����UHVSHFWLYDPHQWH��2V�YDORUHV�GH�FURPDWLFLGDGH�GHQRWDP�D�
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VDWXUDomR� H� D� WRQDOLGDGH�� $V� GHWHUPLQDo}HV� IRUDP� UHDOL]DGDV� HP� WULSOLFDGD� GLUHWDPHQWH� QD�

VXSHUItFLH�GDV�DPRVWUDV�

�����$1È/,6(�(67$7Ë67,&$

2V�UHVXOWDGRV�REWLGRV�IRUDP VXEPHWLGRV�j�DQiOLVH�GH�YDULkQFLD��$129$��H�DV�PpGLDV�

GRV�WUDWDPHQWRV�IRUDP�FRPSDUDGDV�SHOR�WHVWH�GH�7XNH\ DR�QtYHO�GH�� ��GH�VLJQLILFkQFLD��$V�

DQiOLVHV� HVWDWtVWLFDV� IRUDP� UHDOL]DGDV� XWLOL]DQGR� R� VRIWZDUH� 0LQLWDE� 6WDWLVWLFDO YHUVmR� ���

�0LQLWDE� ����6WDWH�&ROOHJH��3HQVLOYkQLD��(8$� H�([FHO ����� �0LFURVRIW� RIILFH� 5HGPRQG��

:DVKLQJWRQ��(8$��
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��5(68/7$'26�(�',6&8662

���� $9$/,$d2� '$ 9,$%,/,'$'(� '(� /DFWREDFLOOXV� DFLGRSKLOXV 126� 68&26� '(�

)587$6

$� YLDELOLGDGH� GR� /DFWREDFLOOXV� DFLGRSKLOXV DGLFLRQDGR� QD� IRUPD� OLYUH� H�

PLFURHQFDSVXODGD�DRV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD�IRL�DQDOLVDGD�GXUDQWH�D�YLGD ~WLO GRV�

SURGXWRV H�HVWmR DSUHVHQWDGRV�QD�7DEHOD���

7DEHOD�� � &RQWDJHP�GH�FpOXODV�YLiYHLV��PpGLD���GHVYLR�SDGUmR��HP�ORJ�8)&�P/�� GR�PLFUR�

RUJDQLVPR�SURELyWLFR�/��DFLGRSKLOXV PLFURHQFDSVXODGR��0��H�OLYUH��/��DR�ORQJR�GH����GLDV�GH�

DUPD]HQDPHQWR�GRV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD�

$PRVWUDV 7HPSR�GH�HVWRFDJHP��GLDV�

� � �� �� ��

/DUDQMD 0 ���������$F ���������%D ���������&D ���������'D ���������'D

/ ���������$D ���������%E ���������&F ���������'F ���������(F

8YD 0 ���������$G ���������%F ���������&E ���������'E ���������(E

/ ���������$E ���������%G ���������&G ���������'G ���������(G

/LPRQDGD 0 ���������$H ���������%H ���������&H � �

/ ���������$H ���������$I � � �

1RWDV��D�E�F�9DORUHV��PpGLDV���GHVYLR�SDGUmR��VHJXLGDV�SRU�OHWUDV�LJXDLV�PLQ~VFXODV�QD�PHVPD�FROXQD�QmR�GLIHUHP�
HVWDWLVWLFDPHQWH�DR�QtYHO�GH�� ��GH�SUREDELOLGDGH��S!����� SHOR�WHVWH�GH�7XNH\��$�%�&�9DORUHV��PpGLDV���GHVYLR�
SDGUmR��DFRPSDQKDGRV�SRU�OHWUDV�LJXDLV�PDL~VFXODV�QD�PHVPD�OLQKD�QmR�GLIHUHP�HVWDWLVWLFDPHQWH�DR�QtYHO�GH�� ��
GH�SUREDELOLGDGH��S!����� SHOR�WHVWH�GH�7XNH\�

)RQWH��$XWRULD�SUySULD��������

2EVHUYRX�VH�� QD�7DEHOD� �� TXH� D� YLDELOLGDGH� GR�/�� DFLGRSKLOXV /D��� DGLFLRQDGR�GH�

IRUPD� OLYUH� QRV� VXFRV� GH� IUXWDV� UHGX]LX� VLJQLILFDWLYDPHQWH� �S������� GXUDQWH� RV� GLDV� GH�

DUPD]HQDPHQWR�� FKHJDQGR�D�FRQWDJHP�GH������ ORJ�8)&�P/�� H������ ORJ�8)&�P/�� SDUD�RV�

VXFRV� GH� ODUDQMD� H� XYD�� UHVSHFWLYDPHQWH�� DR� ILQDO� GRV� ��� GLDV� GH� YLGD� ~WLO GRV� VXFRV��

UHSUHVHQWDQGR�XPD�SHUGD�GH������ORJ�8)&�P/�� H������ORJ�8)&�P/���SDUD�HVVHV�PHVPRV�VXFRV��

$�WD[D�GH�VREUHYLYrQFLD�GRV�SURELyWLFRV�DR�ILQDO�GR�DUPD]HQDPHQWR�IRL�GH����� ��H����� ��QRV�
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VXFRV�GH�ODUDQMD�H�XYD��UHVSHFWLYDPHQWH��$�OLPRQDGD�QmR�DSUHVHQWRX�FpOXODV�YLiYHLV�D�SDUWLU�GR�

����GLD�GH�DUPD]HQDPHQWR�

$� YLDELOLGDGH� GR� /�� DFLGRSKLOXV QD� IRUPD� PLFURHQFDSVXODGD� DSUHVHQWRX� GLIHUHQoD�

VLJQLILFDWLYD� �S������� GXUDQWH� RV� ��� GLDV� GH� DUPD]HQDPHQWR�� )RL� REVHUYDGD� XPD� WD[D� GH�

VREUHYLYrQFLD�GH����� ��GDV�EDFWpULDV�SUHVHQWHV�QR�VXFR�GH�ODUDQMD������ ��QR�VXFR�GH�XYD��

HQTXDQWR� D� OLPRQDGD� QmR� DSUHVHQWRX� FpOXODV� YLiYHLV� D� SDUWLU� GR� ���� GLD� GH� HVWRFDJHP�� $�

HQXPHUDomR�GRV�SURELyWLFRV PLFURHQFDSVXODGRV�DR�ILP�GR�DUPD]HQDPHQWR�UHVXOWRX�HP�YDORUHV�

VXSHULRUHV� D������ ORJ�8)&�P/���H������ ORJ�8)&�P/���UHSUHVHQWDQGR�XPD�SHUGD�GH������ ORJ�

8)&�P/���H������ORJ�8)&�P/���QRV�VXFRV�GH�ODUDQMD�H�XYD��UHVSHFWLYDPHQWH�

(PERUD�QmR�H[LVWD XP�FRQVHQVR�VREUH�D�FRQFHQWUDomR�PtQLPD�GH�SURELyWLFRV�D�VHUHP�

LQJHULGRV� SDUD� JDUDQWLU� VXD� IXQFLRQDOLGDGH� VREUH� R� RUJDQLVPR� �0$57,16� HW� DO��� ������� D�

PDLRULD�GD�OLWHUDWXUD�FRQVXOWDGD�GL]�TXH�R�DOLPHQWR�GHYH�FRQWHU��QR�PtQLPR������D���� 8)&�J��

RX�P/�� GH� FpOXODV�YLiYHLV� SURELyWLFDV�SDUD�TXH� SRVVD� VHU�YHQGLGR� VRE� DOHJDo}HV�GH� HIHLWRV�

EHQpILFRV�j�VD~GH �%$'$5Ï�HW�DO���������0$'85(,5$�HW�DO���������5,%(,52�������� YDORU�

HVWH�TXH�GHYH�SHUPDQHFHU�DWp�R�SUD]R�GH�YDOLGDGH�GR�PHVPR��SDUD�TXH�RV�HIHLWRV�EHQpILFRV�

VHMDP� REWLGRV� 'HVVD� IRUPD�� DSHQDV� RV� VXFRV� GH� ODUDQMD� H� XYD� FRQWHQGR� /�� DFLGRSKLOXV

PLFURHQFDSVXODGR�DWHQGHP�DR�ILQDO�GD�YLGD�~WLO�GR�SURGXWR��D�TXDQWLGDGH�PtQLPD�UHFRPHQWDGD�

SHOD�OLWHUDWXUD��DSUHVHQWDQGR�FRQWDJHQV�PpGLDV�GH�����[����H�����[���8)&�HP�����P/�GH�VXFR��

UHVSHFWLYDPHQWH��SRUomR�GLiULD�HVWD�UHFRPHQGDGD�GR�SURGXWR�

)XUWDGR��������DR�DQDOLVDU�D�YLDELOLGDGH�GR�/��DFLGRSKLOXV DGLFLRQDGR�QD�IRUPD�OLYUH�

DR VXFR�GH�PDQJD�YHULILFRX�TXH�D�FRQWDJHP�GH�FpOXODV�YLiYHLV�UHGX]LUDP�VLJQLILFDWLYDPHQWH�

�S�������DSyV�RV����GLDV�GH�DUPD]HQDPHQWR��FKHJDQGR D �����ORJ�8)&�P/���DR�ILQDO�GRV����

GLDV�GH�HVWRFDJHP��YDORU�HVWH�VXSHULRU�DR�HQFRQWUDGR�SRU�HVWH�WUDEDOKR�SDUD�RV�VXFRV�GH�ODUDQMD��

XYD� H� OLPRQDGD� DSyV� R� PHVPR� SHUtRGR� GH� WHPSR�� HQWUHWDQWR�� DSUHVHQWDQGR�� DVVLP�PHVPR���

TXDQWLGDGH�LQIHULRU�D�PtQLPD�SDUD�TXH�R�SURGXWR�SRVVD�SURSRUFLRQDU�RV�HIHLWRV�SURELyWLFRV�

2� SUHVHQWH� HVWXGR� HQFRQWURX� XPD� PDLRU� YLDELOLGDGH� GH� /�� DFLGRSKLOXV OLYUH� H�

PLFURHQFDSVXODGR� SRU�PHLR�GD� WpFQLFD�GH�VSUD\�GU\LQJ XWLOL]DQGR�FRPR�PDWHULDO�GH�SDUHGH�

PDOWRGH[WULQD�H�H[WUDWR�GH�VRMD� SUHVHQWHV�QRV�VXFRV�GH�ODUDQMD�H�XYD�HP�FRPSDUDomR�DRV�YDORUHV�

REVHUYDGRV�SRU�1XDONDHNXO�HW�DO�������� H�'LQJ�H�6KDK������� DSyV�DV���VHPDQDV�GH�HVWRFDJHP�

1XDONDHNXO HW�DO��������� DR�DGLFLRQDU�/��SODQWDUXP QR�VXFR�GH�URPm��LGHQWLILFDUDP�

SHUGD�WRWDO�GD�YLDELOLGDGH�GR�PLFUR�RUJDQLVPR�OLYUH�DSyV���VHPDQDV�VRE UHIULJHUDomR��(QTXDQWR�

DV� FpOXODV� HQFDSVXODGDV� HP� DOJLQDWR� H� TXLWRVDQD�� DSUHVHQWDUDP� DSyV� � VHPDQDV� GH�

DUPD]HQDPHQWR�XPD�FRQFHQWUDomR�GH�FpOXODV�LJXDO�D ��������� ORJ�8)&�P/���
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'LQJ� H� 6KDK� ������� DR� HVWXGDU� D� VREUHYLYrQFLD� GH� GLIHUHQWHV� FHSDV� GH� EDFWpULDV�

SURELyWLFDV��/� UKDPQRVXV��%LILGREDFWHULXP�ORQJXP��/��VDOLYDULXV��/��SODQWDUXP��/��DFLGRSKLOXV��

/��SDUDFDVHL��%��ODFWLV %L����H�%��ODFWLV %L�����OLYUHV�H�PLFURHQFDSVXODGDV�HP�VXFRV�GH�ODUDQMD�

H�PDom��REVHUYDUDP�TXH�DV�FpOXODV�OLYUHV�SHUGHUDP�VXD�YLDELOLGDGH�GHQWUR�GH���VHPDQDV��QRV�

GRLV� VXFRV� DQDOLVDGRV�� FKHJDQGR� D� XPD� UHGXomR� VXSHULRU� D� � ORJ�8)&�P/�� QR� Q~PHUR� GH�

FpOXODV�� -i� RV PLFUR�RUJDQLVPRV� PLFURHQFDSVXODGRV� HP� DOJLQDWR� GH� VyGLR� SHOR� PpWRGR� GH�

HPXOVmR��DR�ORQJR�GDV�� VHPDQDV�GH�DUPD]HQDPHQWR�DSUHVHQWDUDP�XPD�FRQWDJHP�ILQDO�����

8)&�P/���

'H�DFRUGR�FRP�7ULSDWKL�H�*LUL �������R�S+�p�XP�GRV�IDWRUHV�PDLV� LPSRUWDQWHV�TXH�

DIHWDP� R� FUHVFLPHQWR� H� D� YLDELOLGDGH� GRV� SURELyWLFRV�� (P� JHUDO�� R� JrQHUR� /DFWREDFLOOXV

VREUHYLYHP�HP�VXFRV�FRP�S+�HQWUH�����D������(PERUD�R�EDL[R�S+�HQFRQWUDGRV�QRV�VXFRV�GH�

IUXWDV�VHMD�XP�GHVDILR�SDUD�D�VREUHYLYrQFLD�GRV�PLFUR�RUJDQLVPRV��SRGH�DXPHQWDU�D�UHVLVWrQFLD�

GHVWHV� jV� FRQGLo}HV� iFLGDV� HVWUHVVDQWHV� HQFRQWUDGDV� QR� WUDWR� GLJHVWyULR �5$1$'+((5$��

35$6$11$��9,'$1$5$&+&+��������

&KDPSDJQH H *DUGQHU������� DR�FRUUHODFLRQDUHP�D�YLDELOLGDGH�FRP�R�S+ GH�VXFRV�GH�

IUXWDV�DGLFLRQDGR�GH�GLIHUHQWHV�HVSpFLHV�GR�JrQHUR�/DFWREDFLOOXV��YHULILFDUDP�TXH�HP�VXFRV�

FRP�S+�GH�����R�FUHVFLPHQWR�GRV�PLFUR�RUJDQLVPRV�SURELyWLFRV�p�PDLRU�GR�TXH�QRV�VXFRV�FRP�

S+�GH����������H������PRVWUDQGR�TXH�TXDQWR�PDLRU�R�S+�GR�VXFR� PDLRU�R�Q~PHUR�GH�FpOXODV�

YLiYHLV� 2�PHVPR�IRL�REVHUYDGR�QHVWH�HVWXGR��D�YLDELOLGDGH�GR�/��DFLGRSKLOXV QR�VXFR�GH�ODUDQMD�

SDUD�R�PHVPR�WUDWDPHQWR�SHUPDQHFHX�VXSHULRU�HP�FRPSDUDomR�D�GR�VXFR�GH�XYD�H�GD�OLPRQDGD��

XPD�YH]�TXH�DSUHVHQWDYDP�XP�S+�PDLV�HOHYDGR GH�������3RU�VXD�YH]��R�SURELyWLFR�DGLFLRQDGR�

QR�VXFR�GH�XYD�FRP�S+������DSUHVHQWRX�XP�PDLRU�Q~PHUR�GH�FpOXODV�YLiYHLV�TXH�D�OLPRQDGD�

FRP�S+������

2V�UHVXOWDGRV�GHVVH�WUDEDOKR�TXDQWR�j�YLDELOLGDGH�GR�PLFUR�RUJDQLVPR�SURELyWLFR�YrP�

D� FRUURERUDU� FRP� RV� GDGRV� GD� OLWHUDWXUD� TXH� FRPSDUDP� D� VREUHYLYrQFLD� GH� FpOXODV� OLYUHV� H�

HQFDSVXODGDV� HP� VXFRV� GH� IUXWD� TXH� LQGLFDP�� HP� VXD� PDLRULD�� TXH� RV� PLFUR�RUJDQLVPRV�

HQFDSVXODGRV�DSUHVHQWDP�PDLRU�UHVLVWrQFLD��SURPRYHQGR�PDLRU�YLDELOLGDGH�GXUDQWH�XPD�YLGD�

~WLO PDLV� ORQJD� �',1*��6+$+��������18$/.$(.8/�HW�DO��������<,1* HW�DO��������� $V�

PLFURFiSVXODV� SRGHP� IRUQHFHU� XP� DPELHQWH� DQDHUyELFR� PDLV� IDYRUiYHO� SDUD� DV� EDFWpULDV�

SURELyWLFDV�VHQVtYHLV��EHP�FRPR�EDUUHLUD�ItVLFD�DV�FRQGLo}HV�iFLGDV�GR�VXFR�GH�IUXWDV��',1*��

6+$+��������
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���� $9$/,$d2� '$� (67$%,/,'$'(� '2� /� DFLGRSKLOXV 0,&52(1&$368/$'2� (�

/,95(�$',&,21$'2�126 68&26�(0�6,67(0$�'( ',*(67,%,/,'$'(�,1�9,752

$� VREUHYLYrQFLD� GH�/�� DFLGRSKLOXV /D���� HP� VXFRV� GH� ODUDQMD�� XYD� H� OLPRQDGD IRL�

DYDOLDGD� VRE� FRQGLo}HV� GR� WUDWR� GLJHVWyULR� VLPXODGDV LQ� YLWUR�� QR� WHPSR� �� H� ��� GLDV� GH�

DUPD]HQDPHQWR�� SDUD� DV� GLIHUHQWHV� IRUPDV� GH� DGLomR� �OLYUH� H� PLFURHQFDSVXODGR��� 2� HQVDLR�

LQFOXLX� DV� GLIHUHQWHV� IDVHV� �JiVWULFD�� HQWpULFD� ,� H� HQWpULFD� ,,�� GH� VLPXODomR� GR� WUDWR�

JDVWURLQWHVWLQDO H YDORUHV�REWLGRV�QR����GLD�H�����GLD�GH�HVWRFDJHP�HVWmR�UHSUHVHQWDGRV�QD�7DEHOD�

��

7DEHOD�� � &RQWDJHP�GH�FpOXODV�YLiYHLV��PpGLD���GHVYLR�SDGUmR��GR�PLFUR�RUJDQLVPR�SURELyWLFR�

/��DFLGRSKLOXV PLFURHQFDSVXODGR� �0��H� OLYUH� �/�� HP� ORJ�8)&�P/�� GXUDQWH� D� VLPXODomR�GR�

VLVWHPD�GH�GLJHVWLELOLGDGH LQ�YLWUR QR����H�����GLD�GH�DUPD]HQDPHQWR�

$PRVWUDV ,QFXEDomR�VHTXHQFLDO

,QtFLR *iVWULFD (QWpULFD�, (QWpULFD�,,

/DUDQMD 0� ���� � ����%D ���������%E ���������$F ���������$F

/� ���������$D ���������$E ���������%F ���������%F

0�� ���������&D ���������&E ���������&F ���������&G

/�� ���������'D ���������'E � �

8YD 0� ���������%D ���������$E ���������$F ���������$F

/� ���������$D ���������$E ���������%F ���������%F

0�� ���������&D ���������%E ���������&F ���������&G

/�� ���������'D � � �

/LPRQDGD 0� ���������$D ���������$E ���������$F ���������$F

/� ���������$D ���������%E ���������%F ���������%F

0�� � � � �

/�� � � � �

1RWDV� 0��H�/���/��DFLGRSKLOXV PLFURHQFDSVXODGR�H�OLYUH�QR����GLD�GH�DUPD]HQDPHQWR��0���H�/����/��DFLGRSKLOXV
PLFURHQFDSVXODGR�H�OLYUH�QR�����GLD�GH�DUPD]HQDPHQWR��D�E�F�9DORUHV��PpGLDV���GHVYLR�SDGUmR��VHJXLGDV�SRU�OHWUDV�
LJXDLV�PLQ~VFXODV�QD�PHVPD�OLQKD QmR�GLIHUHP�HVWDWLVWLFDPHQWH�DR�QtYHO�GH�� ��GH�SUREDELOLGDGH��S������ SHOR�
WHVWH� GH�7XNH\�� $�%�&�9DORUHV� �PpGLDV� �� GHVYLR� SDGUmR�� DFRPSDQKDGRV� SRU� OHWUDV� LJXDLV�PDL~VFXODV� QD�PHVPD�
FROXQD QmR�GLIHUHP�HVWDWLVWLFDPHQWH�DR�QtYHO�GH�� ��GH�SUREDELOLGDGH��S!����� SHOR�WHVWH�GH�7XNH\� VHSDUDGDPHQWH�
SDUD FDGD�VDERU�GH�VXFR�

)RQWH��$XWRULD�SUySULD��������
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2EVHUYRX�VH�� QD� 7DEHOD� ��� TXH� DV� SRSXODo}HV� SURELyWLFDV� GHFUHVFHUDP�

VLJQLILFDWLYDPHQWH��S������ DSyV�DV�GXDV�KRUDV�LQLFLDLV�GR�HQVDLR�LQ YLWUR H�DLQGD�IRL�YHULILFDGD

GLIHUHQoD�VLJQLILFDWLYD��S������ GD�IDVH�JiVWULFD�SDUD�DV� IDVHV�HQWpULFDV� ,�H� ,,��QRV�GLIHUHQWHV�

VXFRV�H�WUDWDPHQWRV��GXUDQWH�R����GLD�GH�DUPD]HQDPHQWR��(QTXDQWR�QR�����GLD�GH�HVWRFDJHP�D�

YLDELOLGDGH� GDV� FpOXODV� UHGX]LUDP� VLJQLILFDWLYDPHQWH� �S������� DSyV� WRGDV� DV� HWDSDV� GD�

VLPXODomR�GD�GLJHVWLELOLGDGH�LQ�YLWUR�

$R�ILQDO�GD�VLPXODomR�LQ�YLWUR QRV�WHPSRV�DQDOLVDGRV����H����GLDV��YHULILFRX�VH�TXH�RV�

PLFUR�RUJDQLVPRV�HQFDSVXODGRV�REWLYHUDP�XP�PHOKRU�GHVHPSHQKR��FRP�UHVXOWDGRV�VXSHULRUHV�

GH�VREUHYLYHQWHV�TXDQGR�FRPSDUDGRV�DV�FpOXODV�OLYUHV��

$V�FpOXODV�OLYUHV�GH�/��DFLGRSKLOXV DSUHVHQWDUDP�XPD�UHGXomR�GH������ORJ�8)&�P/��

QR�VXFR�GH�ODUDQMD�������ORJ�8)&�P/���QR�VXFR�GH�XYD�H������ORJ�8)&�P/���QD�OLPRQDGD��FRP�

XP� SHUFHQWXDO� GH� VREUHYLYrQFLD� GH� ���� ��� ���� �� H� ���� ��� UHVSHFWLYDPHQWH� DR� ILQDO� GD�

VLPXODomR� JDVWURLQWHVWLQDO� QR� ��� GLD� GH� DUPD]HQDPHQWR�� -i� QR� ���� GLD� GH� HVWRFDJHP�QmR� VH�

YHULILFRX�D�SUHVHQoD�GH�FpOXODV�VREUHYLYHQWHV�jV�FRQGLo}HV�GR�WUDWR�GLJHVWyULR�HP�QHQKXP�GRV�

VXFRV�DQDOLVDGRV�

$V�FpOXODV�SURELyWLFDV�PLFURHQFDSVXODGDV�DSUHVHQWDUDP�PDLRU�HVWDELOLGDGH�FRP�XP�

SHUFHQWXDO�GH�VREUHYLYrQFLD�GH����� ��QR�VXFR�GH�ODUDQMD������ ��QR�VXFR�GH�XYD�H����� ��QD�

OLPRQDGD�� DSUHVHQWDQGR� XPD� UHGXomR� GH� ����� ORJ� 8)&�P/���� ����� ORJ� 8)&�P/����

���� ORJ 8)&�P/����UHVSHFWLYDPHQWH��DR�ILQDO�GD�HWDSD�LQWHVWLQDO�QR����GLD�GH�DUPD]HQDPHQWR��

REWHQGR�VH�XPD�FRQWDJHP�PpGLD�DFLPD�GH���ORJ�8)&�P/�� SDUD�WRGRV�RV�VXFRV�DQDOLVDGRV��1R�

����GLD��DR�ILQDO�GD�HWDSD�JDVWURLQWHVWLQDO��DV�FpOXODV�HQFDSVXODGDV�SUHVHQWHV�QD�OLPRQDGD�QmR�

DSUHVHQWDUDP YLDELOLGDGH�� (QTXDQWR� QHVVH� PHVPR� WHPSR� R� VXFR� GH� ODUDQMD� H� GH� XYD�

DSUHVHQWDUDP XPD� UHGXomR� QR� Q~PHUR� GH� FpOXODV� YLiYHLV� GH� ���� ORJ�8)&�P/���� H� WD[D� GH�

VREUHYLYrQFLD�GH����� ��H����� ���UHVSHFWLYDPHQWH�

&RPR�SRGH�VH�SHUFHEHU��RV�PLFUR�RUJDQLVPRV�SURELyWLFRV�QmR�HQFDSVXODGRV�VmR�PXLWR�

LQVWiYHLV�HP�PDWUL]HV�YHJHWDLV��R�TXH�UHVXOWD�HP�XPD�EDL[D�VREUHYLYrQFLD�GRV�PHVPRV�DR�ILQDO�

GR� SURFHVVR� GLJHVWLYR�� $� DYDOLDomR� GRV� HIHLWRV� GR� WUDWR� GLJHVWyULR� VRE� D� VREUHYLYrQFLD� GRV�

SURELyWLFRV�p�GH�H[WUHPD�LPSRUWkQFLD��XPD�YH]�TXH�QR�%UDVLO�H[LJH�VH�D�LQFOXVmR�GH�WHVWHV�GH�

UHVLVWrQFLD�GD�FXOWXUD�XWLOL]DGD�QR�SURGXWR�j�DFLGH]�JiVWULFD�H�DRV�VDLV�ELOLDUHV��FRPR�IRUPD�GH�

FRPSURYDU�D�HILFiFLD�GR�PLFUR�RUJDQLVPR�SURELyWLFR��VHQGR�HVWH�XP�UHTXLVLWR�SDUD�D�LQVHUomR

GR�PHVPR�HP�XPD�PDWUL]�DOLPHQWDU��%5$6,/��������3(/$,6��������

1R� TXH� GL]� UHVSHLWR� DV� FpOXODV� OLYUHV� DGLFLRQDGDV� HP� VXFRV� GH� IUXWD�� HVWXGRV� YrP�

GHPRQVWUDQGR�TXH�DSHQDV�RV�SURELyWLFRV�PLFURHQFDSVXODGRV� WrP�D�FDSDFLGDGH�GH�VH�PDQWHU�
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YLiYHLV�QDV�FRQGLo}HV�GH GLJHVWLELOLGDGH�VLPXODGDV��&+È9$55,�HW�DO���������18$/.$(.8/�

HW�DO���������62$5(6��������)$5,$6��������

)XUWDGR� ������� DR� DQDOLVDU� D� VREUHYLYrQFLD� GH� EDFWpULDV� SURELyWLFDV� DGLFLRQDGDV� DR�

VXFR� GH� PDQJD� IUHQWH� jV� FRQGLo}HV� GLJHVWLELOLGDGH� VLPXODGDV LQ� YLWUR�� YHULILFRX� TXH� R� /��

DFLGRSKLOXV DSUHVHQWRX�XPD�UHGXomR�!��� 8)&�P/�� QR�GLD���GH�DUPD]HQDPHQWR��QmR�VHQGR�

HQFRQWUDGDV�FpOXODV�YLiYHLV�D�SDUWLU�GR�����GLD��5HVXOWDGRV� VHPHOKDQWHV�DR�HQFRQWUDGR�QHVWH�

HVWXGR� SDUD� R� VXFR� GH� ODUDQMD�� XYD� H� OLPRQDGD� DGLFLRQDGRV GH� FpOXODV� OLYUHV� TXH� QR� ��� GLD�

DSUHVHQWDUDP�XPD�UHGXomR�!�����FLFORV� ORJ�H�QR�����GLD�QmR� IRUDP�HQFRQWUDGDV�YLDELOLGDGH�

FHOXODU�

&KDPSDJQH�� *DUGQHU� ������� YHULILFDUDP� TXH� DV� FXOWXUDV GH /�� DFLGRSKLOXV H�

/� UKDPQRVXV SUHVHQWHV�QRV�VXFRV�GH�IUXWDV��DEDFD[L��PDom��ODUDQMD��SrUD��PDUDFXMi�H�OLPmR��QR�

����GLD�GH�DUPD]HQDPHQWR�D�� �&�DSUHVHQWDUDP�XPD�SHUGD�PpGLD�GH�����FLFOR�ORJ�D�PDLV�HP�

UHODomR�DV�FXOWXUDV�QR�GLD����DSyV�D�H[SRVLomR�SRU���KRUDV�DR�VXFR�JiVWULFR�FRP�S+����� (VWH�

DXPHQWR�QD�UHGXomR�GH�YLDELOLGDGH�GXUDQWH D�IDVH�JiVWULFD�GHFRUUHQWH�GR�WHPSR�GH�HVWRFDJHP�

IRL�WDPEpP�FRQVWDWDGD�QHVWH�WUDEDOKR��UHSUHVHQWDQGR�XPD�SHUGD�PpGLD�GH�����FLFOR�ORJ�D�PDLV�

QR�VXFR�GH�ODUDQMD�QR�~OWLPR�GLD�GH�HVWRFDJHP�HP�UHODomR�DR�SULPHLUR��XPD�YH]�TXH�R�VXFR�GH�

XYD�H�OLPRQDGD�QmR�DSUHVHQWDUDP�FpOXODV�OLYUHV�YLiYHLV�DSyV�DV���KRUDV�LQLFLDLV�GD�VLPXODomR�GH�

GLJHVWLELOLGDGH�LQ�YLWUR QR�����GLD�GH�DUPD]HQDPHQWR�

$�PHOKRUD�VLJQLILFDWLYD�QD�VREUHYLGD�GR�SURELyWLFR�TXDQGR�FRPSDUDGR�FRP�EDFWpULDV

OLYUHV��HQFRQWUDGRV�QR�SUHVHQWH�HVWXGR��IRL�VHPHOKDQWH�DR�UHVXOWDGR�REWLGR�SRU�&KiYDUUL�HW�DO��

������� DR� YHULILFDUHP� TXH� /�� JDVVHUL H� %�� ELILGXP PLFURHQFDSVXODGRV� FRP� DOJLQDWR� H� XP�

UHYHVWLPHQWR�GH�TXLWRVDQD�IRUDP�PDLV�UHVLVWHQWHV�DV FRQGLo}HV�JiVWULFDV�VLPXODGDV��S+��������

K�� H� VROXomR� ELOLDU� �� ��� �� K� TXDQGR� FRPSDUDGRV� DV� FpOXODV� OLYUHV �� 'HPRQVWUDQGR� TXH� D�

PLFURHQFDSVXODomR�RIHUHFH�XP�PHLR�HIHWLYR�SDUD�D�SUHVHQoD�GH�FpOXODV�EDFWHULDQDV�YLiYHLV�QR�

FyORQ�H�PDQXWHQomR�GH�VXD�VREUHYLYrQFLD�GXUDQWH�R�VXFR�JiVWULFR�H�LQWHVWLQDO�VLPXODGR�

$VVLP�FRPR�)DULDV���������TXH YHULILFRX�TXH�R�/��FDVHL $7&&�����UHGX]LX������ORJ�

8)&�P/�� DSyV� �� KRUDV� GH� VLPXODomR� JiVWULFD� QR� IRUPDWR� OLYUH�� HQTXDQWR� DV� FpOXODV�

PLFURHQFDSVXODGDV� VRIUHUDP� XPD� SHUGD� GH� DSHQDV� ����� ORJ� 8)&�P/���� $SyV� �� KRUDV� GD�

VLPXODomR� LQ� YLWUR DV� EDFWpULDV� HQFDSVXODGDV� FRP� DOJLQDWR� H� TXLWRVDQD� DSUHVHQWDUDP� XPD�

FRQWDJHP�GH����� � ���� ORJ 8)&�P/����TXDVH���FLFORV�ORJDUtWPLFRV�D�PDLV�TXH�DV�FpOXODV�OLYUHV��

TXH� DR� ILQDO� GD� VLPXODomR� GR� WUDWR� GLJHVWyULR DSUHVHQWRX� XPD� UHGXomR� PpGLD� GH� ����� ORJ

8)&�P/�� GH�/��FDVHL OLYUHV�

9DOH�UHVVDOWDU�TXH��DOJXPDV�SHVTXLVDV�GHPRQVWUDP�TXH�PHVPR�DV�FpOXODV�SURELyWLFDV�

PRUWDV�VmR�FDSD]HV�GH�SURSRUFLRQDU�EHQHItFLRV�DR�RUJDQLVPR��SULQFLSDOPHQWH��QR�TXH�VH�UHIHUH�
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DR�HVWtPXOR�DV�UHVSRVWDV�DQWL�LQIODPDWyULDV��LQGLFDQGR�TXH�D�YLDELOLGDGH�QmR�p�REULJDWyULD�SDUD�

FRQIHULU�RV�HIHLWRV�WHUDSrXWLFRV��$'$06��������25/$1'2�HW�DO���������.,62�HW�DO���������

)$1*�HW�DO���������+$%,/�HW�DO���������6$1*�HW�DO���������

����35235,('$'(6�)Ë6,&2�48Ë0,&$6

$V 7DEHODV ���� H�� DSUHVHQWDP RV�YDORUHV�UHIHUHQWHV�DRV�SDUkPHWURV�ItVLFR�TXtPLFRV�

REWLGRV� GXUDQWH� DUPD]HQDPHQWR� GRV� VXFRV� GH� ODUDQMD�� XYD� H� OLPRQDGD� VRE� UHIULJHUDomR�

�� � � �&���
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GH�iFLGR�FtWULFR����D�E�F $PRVWUDV�VHJXLGDV�SHODV�PHVPDV�OHWUDV�PLQ~VFXODV�QD�PHVPD�OLQKD�QmR�GLIHUHP�DR�QtYHO�GH�
� � SHOR�WHVWH�GH�7XNH\��$�%�$PRVWUDV�VHJXLGDV�SHODV�PHVPDV�OHWUDV�PDL~VFXODV�QD�PHVPD�FROXQD QmR�GLIHUHP�DR�
QtYHO�GH�� � SHOR�WHVWH�GH�7XNH\�
)RQWH��$XWRULD�SUySULD��������
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7DEHOD�� � 5HVXOWDGR�GDV�DQiOLVHV�ItVLFR�TXtPLFDV�REWLGRV�GXUDQWH�HVWRFDJHP�GRV�VXFRV�GH�XYD�
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GLIHUHP�DR�QtYHO�GH�� � SHOR�WHVWH�GH�7XNH\�
)RQWH��$XWRULD�SUySULD��������

7DEHOD�� � 5HVXOWDGR�GDV�DQiOLVHV� ItVLFR�TXtPLFDV�REWLGRV�GXUDQWH�HVWRFDJHP�GDV� OLPRQDGDV�

FRQWUROH��&���FpOXODV�OLYUHV��/��H�PLFURHQFDSVXODGDV��0��GH�/��DFLGRSKLOXV�
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1RWDV��667��6yOLGRV�VRO~YHLV�WRWDLV���%UL[���$FLGH]�WLWXOiYHO��J�����P/���GH�iFLGR�FtWULFR���5DWLR��%UL[�J�����P/���

GH�iFLGR�FtWULFR���D�E�F $PRVWUDV�VHJXLGDV�SHODV�PHVPDV�OHWUDV�PLQ~VFXODV�QD�PHVPD�OLQKD�QmR�GLIHUHP�DR�QtYHO�GH�
� � SHOR�WHVWH�GH�7XNH\��$�%�$PRVWUDV�VHJXLGDV�SHODV�PHVPDV�OHWUDV�PDL~VFXODV�QD�PHVPD�FROXQD QmR�GLIHUHP�DR�
QtYHO�GH�� � SHOR�WHVWH�GH�7XNH\�
)RQWH��$XWRULD�SUySULD��������

2V� YDORUHV GH S+�� VyOLGRV� VRO~YHLV� WRWDLV� H� DFLGH]� WLWXOiYHO� DSUHVHQWDUDP�R�PHVPR�

SDGUmR�GH�FRPSRUWDPHQWR�SDUD�WRGRV�RV�VDERUHV�GH�VXFRV�DQDOLVDGRV�

2V�UHVXOWDGRV�PpGLRV SDUD�R�S+�GR�VXFR�FRQWUROH�H�DGLFLRQDGR GH�/��DFLGRSKLOXV�FRP�

FpOXODV�PLFURHQFDSVXODGDV�QmR�GLIHULUDP�VLJQLILFDWLYDPHQWH �S!����� HQWUH�VL��GXUDQWH�WRGR�R�

DUPD]HQDPHQWR�� (P� FRQWUDSDUWLGD�� R� VXFR� FRP� FpOXODV� OLYUHV� GR� SURELyWLFR� IRL� GLIHUHQWH�

�S������ GDV� GHPDLV�� DSUHVHQWDQGR� S+� PHQRU� $V� DPRVWUDV� GH� VXFRV� QmR� DSUHVHQWDUDP�

GLIHUHQoDV� VLJQLILFDWLYDV �S!����� QR� YDORU� GR� S+� GXUDQWH� RV� ��� GLDV� GH� HVWRFDJHP�

LQGHSHQGHQWHPHQWH GR�WHPSR�GH�DUPD]HQDPHQWR�

5HVXOWDGRV� GLIHUHQWHV� GRV� HQFRQWUDGRV� SRU� 6RDUHV� �������� DSHVDU� GH� XWLOL]DU� RXWUR�

PpWRGR�GH�PLFURHQFDSVXODomR��HPXOVmR��H�RXWUR�PDWHULDO�GH�SDUHGH��FiSVXODV�GH�DOJLQDWR�GH�

FiOFLR� UHYHVWLGDV� GH� TXLWRVDQD��� GHVWLQDGD� D� DGLomR� D� VXFR� GH� FDMX� REVHUYRX� TXH� D� EHELGD�

FRQWUROH�H�DTXHOD�DGLFLRQDGD�GH�/��FDVHL QD�IRUPD�GH�FpOXODV�OLYUHV�QmR�DSUHVHQWDUDP�GLIHUHQoD�

VLJQLILFDWLYD��S!����� HQWUH�VL��GXUDQWH�WRGR�R�DUPD]HQDPHQWR��(QTXDQWR�D�EHELGD�GH�FDMX�FRP�

DGLomR�GH PLFURHVIHUDV�� IRL�GLIHUHQWH�GDV�GHPDLV��DSUHVHQWDQGR�S+�PDLV�HOHYDGR��6HJXQGR�R�

DXWRU�R�S+�PDLV�HOHYDGR�p�UHVXOWDQWH�GR�PDWHULDO�HQFDSVXODQWH�H�GH�UHYHVWLPHQWR��XPD�YH]�TXH�

R�S+�ILQDO�GDV�HVIHUDV�HUD�HP�WRUQR�GH��������� 1HVWH�PHVPR�HVWXGR��QmR�IRUDP�REVHUYDGDV�

GLPLQXLo}HV�H[SUHVVLYDV�GH�S+ SDUD�R�PHVPR�WUDWDPHQWR�GXUDQWH�RV����GLDV�GH�DUPD]HQDPHQWR��

1XDONDHNXO�HW�DO�������� SRU�VXD�YH]��DWULEXL�R�DXPHQWR�GR�S+�GR�VXFR�FRP�PLFURFiSVXODV�DR�

UHYHVWLPHQWR�GH�TXLWRVDQD��GHYLGR�D�VXD�VROXELOLGDGH�HP�iFLGRV�RUJkQLFRV��WDO�FRPR�R�FtWULFR��

TXH�HVWmR�WDPEpP�SUHVHQWHV�QR�FDMX�

(P�FRQWUDSDUWLGD��5RGULJXHV�HW� DO�� ��������DR�DQDOLVDU�D�DGLomR�GH�/��SDUDFDVHL�HP�

VXFRV�GH�ODUDQMD�H�SrVVHJR��YHULILFRX�TXH�p�HVSHUDGR�TXH�RFRUUD�XPD�PHQRU�YDULDomR�GR�S+�HP�

VXFRV� FRP� FpOXODV� SURELyWLFDV� HQFDSVXODGDV�� XPD� YH]� TXH� D� PHPEUDQD� GD FiSVXOD�

SURYDYHOPHQWH� OLPLWD� D� GLIXVmR� GH� Do~FDUHV�� GLILFXOWDQGR� D� DWLYLGDGH� IHUPHQWDWLYD� GHVVDV�

EDFWpULDV�
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$V�DPRVWUDV�GH�VXFR�FRQWUROH�H�FRP�/��DFLGRSKLOXV QD�IRUPD�OLYUH�QmR�DSUHVHQWDUDP�

GLIHUHQoDV�VLJQLILFDWLYDV��S!������HQWUH�VL�GXUDQWH�RV����GLDV�GH�HVWRFDJHP�SDUD�RV�YDORUHV�GH�

VyOLGRV�VRO~YHLV�WRWDLV��(QTXDQWR�DV�DPRVWUDV�DGLFLRQDGDV�GH�/��DFLGRSKLOXV PLFURHQFDSVXODGR�

DSUHVHQWDUDP� XPD� TXDQWLGDGH� GH� VyOLGRV� VRO~YHLV� PDLV� HOHYDGR�� SURYDYHOPHQWH� GHYLGR� DR�

PDWHULDO�HQFDSVXODQWH FRPSRVWR�GH�PDOWRGH[WULQD�H�H[WUDWR�GH�VRMD��3DUD�R�PHVPR�WUDWDPHQWR��

DV� PpGLDV� GRV� YDORUHV� GH� VyOLGRV� VRO~YHLV� WRWDLV� SUHVHQWHV� QDV� DPRVWUDV� QmR� GLIHULUDP

VLJQLILFDWLYDPHQWH �S!������LQGHSHQGHQWHPHQWH�GR�WHPSR�GH�DUPD]HQDPHQWR�

(P�UHODomR�D�DFLGH]��RV�VXFRV�FRQWUROH��FRP�SURELyWLFRV�OLYUHV�H�PLFURHQFDSVXODGRV�

QmR�GLIHULDP�VLJQLILFDWLYDPHQWH��S!������HQWUH�VL�GXUDQWH�WRGD�D�HVWRFDJHP��'H�DFRUGR�FRP�R�

WHPSR��WRGDV�DV�DPRVWUDV�DSUHVHQWDUDP�XPD�GLIHUHQoD�VLJQLILFDWLYD��S!������D�SDUWLU�GR�����GLD�

GH�DUPD]HQDPHQWR�

1mR� IRUDP�REVHUYDGDV� DOWHUDo}HV H[SUHVVLYDV�GH� S+�H�RX� GH� VyOLGRV� VRO~YHLV WRWDLV

GHSHQGHQWHV�GR�WHPSR��DVVLP�FRPR��R�DXPHQWR�GD�DFLGH]�WRWDO�WLWXOiYHO�GXUDQWH�D�HVWRFDJHP�

VRE�UHIULJHUDomR��� ��� �&� RFRUUHX�FRQIRUPH�QD�DPRVWUD�FRQWUROH��GHPRQVWUDQGR�TXH�DV�FpOXODV�

SURELyWLFDV�PLFURHQFDSVXODGDV�FRPR�DV�FpOXODV�OLYUHV�DSUHVHQWDUDP�EDL[D�DWLYLGDGH�PHWDEyOLFD�

QDV EHELGDV��(QWUHWDQWR��SHOD�GLPLQXLomR�GH�S+�HQFRQWUDGR�QR�VXFR�FRP�/��DFLGRSKLOXV OLYUH��

SRGH�VH�FRQFOXLU�TXH�D�EDFWpULD�SURELyWLFD�LPRELOL]DGD�SHOD�PLFURHQFDSVXODomR�SRVVXL�PDLRU�

HVWDELOLGDGH�QR�SURGXWR��TXDQGR�FRPSDUDGDV�DV�FpOXODV�OLYUHV�QR�VXFR�

5HVXOWDGRV�VHPHOKDQWHV�DRV�HQFRQWUDGRV SRU�$QWXQHV�HW�DO���������H�6RDUHV��������DR�

HVWXGDUHP D� DGLomR� GH� SURELyWLFRV� OLYUHV� H� HQFDSVXODGRV� HP� VXFRV� GH� DFHUROD� H� FDMX��

UHVSHFWLYDPHQWH� QmR� YHULILFDUDP� DOWHUDo}HV� VLJQLILFDWLYDV� QR� S+� VyOLGRV� VRO~YHLV� H� DFLGH]�

WLWXOiYHO�GXUDQWH�R�DUPD]HQDPHQWR�UHIULJHUDGR��VXJHULQGR�WDPEpP�D�EDL[D�DomR�PHWDEyOLFD�GDV�

FpOXODV�EDFWHULDQDV�OLYUHV�RX�HQFDSVXODGDV�

6RDUHV��������REVHUYRX�TXH�RV�YDORUHV�GH�DFLGH]�WRWDO�WLWXOiYHO�H�FRQWH~GR�GH�VyOLGRV�

VRO~YHLV�GXUDQWH�RV����GLDV�GH�HVWRFDJHP�QmR�DSUHVHQWDUDP�GLIHUHQoDV�VLJQLILFDQWHV �S!�������

LQGHSHQGHQWHPHQWH� GR� WLSR� GH� DPRVWUD� H� GR� WHPSR� GH� DUPD]HQDPHQWR SDUD� R� VXFR� GH� FDMX�

DGLFLRQDGR�RX�QmR�GH�/��FDVHL QD�IRUPD�OLYUH�RX�HQFDSVXODGD�

'LQJ�H�6KDK��������YHULILFDUDP�TXH�R�S+�PpGLR�QR�ILQDO�GR�SHUtRGR�GH�DUPD]HQDPHQWR�

GH�VHLV�VHPDQDV�GR VXFR�GH�ODUDQMD�FRP�EDFWpULDV�SURELyWLFDV�HQFDSVXODGDV�IRL�PDLRU�GR�TXH�

DTXHOH� LQRFXODGR�FRP�EDFWpULDV�SURELyWLFDV� OLYUHV�� FRPR�R� HQFRQWUDGR�QHVWH� WUDEDOKR��2�S+�

PpGLR�GLPLQXLX�GH������SDUD������HP�VXFR�GH�ODUDQMD�FRQWHQGR�EDFWpULDV�SURELyWLFDV�OLYUHV�DSyV�

VHLV�VHPDQDV�GH�DUPD]HQDPHQWR��HQTXDQWR�R�S+�GHFOLQRX�GH������SDUD������QR�VXFR�FRQWHQGR�

SURELyWLFRV� HQFDSVXODGRV� DSyV� R� SHUtRGR� GH� DUPD]HQDPHQWR�� $R� DYDOLDU� R� VXFR� GH� PDom�

SHUFHEHUDP�QR�ILQDO�GDV�VHLV VHPDQDV�TXH�R�S+�DSUHVHQWRX�R�PHVPR�FRPSRUWDPHQWR�HQFRQWUDGR�
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QR�VXFR�GH�ODUDQMD��2�S+�QR VXFR GH�PDom FRQWHQGR�EDFWpULDV�SURELyWLFDV�OLYUHV�PXGRX�GH������

SDUD�R�S+�ILQDO�GH�������HQTXDQWR�R VXFR�GH�PDom�FRP�DV�EDFWpULDV�SURELyWLFDV�HQFDSVXODGDV�

WHYH� XP� S+� LQLFLDO� GH� ����� H� PXGRX� SDUD� XP� S+� ILQDO� GH� ���� QR� ILQDO� GR� SHUtRGR� GH�

DUPD]HQDPHQWR� (VWHV�DXWRUHV��REVHUYDUDP�TXH�D GLPLQXLomR�GR�S+�QRV�VXFRV�GH�ODUDQMD�H�PDom�

IRUDP� DFRPSDQKDGDV� SHOD UHGXomR� QD� FRQFHQWUDomR� GH� VyOLGRV� VRO~YHLV�� RQGH� R� VXFR� FRP�

EDFWpULDV�SURELyWLFDV�HQFDSVXODGDV UHVXOWRX�HP�XPD�PHQRU�GLPLQXLomR�QHVWH�YDORU�HQTXDQWR�

FRPSDUDGDV�DR�VXFR�FRP�PLFUR�RUJDQLVPRV�OLYUH��H�SHOR�DXPHQWR�GD�DFLGH]��VXSHULRU�SHOR�VXFR�

FRP�FpOXODV�OLYUHV�HP�UHODomR�DR�PLFURHQFDSVXODGR��$SHVDU�GRV�YDORUHV�GH�S+��DFLGH]�H�VyOLGRV�

VRO~YHLV�WHUHP�DSUHVHQWDGR�XPD�GLIHUHQoD�VLJQLILFDWLYD�GH�DFRUGR�FRP�WHPSR HQWUH�DV�DPRVWUDV��

RV� UHVXOWDGRV� GHPRQVWUDUDP�TXH� D�PLFURHQFDSVXODomR� GH� EDFWpULDV� SURELyWLFDV� SURGX]LX XP�

SURGXWR� PDLV� HVWiYHO� GXUDQWH� XP� SHUtRGR� GH� DUPD]HQDPHQWR� PDLV� ORQJR�� DVVLP� FRPR R�

HQFRQWUDGR�QHVWH�HVWXGR�

2V� VXFRV� GH� ODUDQMD�� XYD� H� OLPRQDGD� DQDOLVDGRV� HVWmR� GH� DFRUGR� FRP� RV� SDGU}HV�

H[LJLGRV� SHOD� OHJLVODomR� EUDVLOHLUD� TXH� SUHFRQL]D� R� YDORU� PtQLPR� GH� ����� �%UL[� GH� VyOLGRV�

VRO~YHLV�WRWDLV�H�����GH�VyOLGRV�VRO~YHLV�HP��%UL[�DFLGH]�HP�J�����P/�� iFLGR FtWULFR�DQLGUR GH�

UDWLR�SDUD�R�VXFR�GH�ODUDQMD� R�WHRU�PtQLPR�GH�����%UL[ H�GH������J�����P/����SDUD�667�H�DFLGH]�

WRWDO�H[SUHVVD�HP�iFLGR�WDUWiULFR��UHVSHFWLYDPHQWH��%5$6,/��������H�XPD�DFLGH]�WLWXOiYHO�HP�

iFLGR�FtWULFR�PtQLPD�GH������J�����P/�� SDUD�OLPRQDGD��%5$6,/��������

����&20326,d2 &(17(6,0$/�'26�68&26�'(�)587$6

2V� YDORUHV� PpGLRV UHIHUHQWHV� j� FRPSRVLomR� TXtPLFD� GRV� VXFRV� GH� ODUDQMD�� XYD� H�

OLPRQDGD��UHDOL]DGRV�QR����GLD GH�DUPD]HQDPHQWR��HQFRQWUDP�VH�QD�7DEHOD���

7DEHOD�� � &RPSRVLomR�TXtPLFD�GRV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD�
& / 0
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$o~FDUHV�WRWDLV��J�����P/��� ���������D ���������E ���������D
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&LQ]DV���� ���������E ���������E ���������D

6yOLGRV�WRWDLV���� ����������E ����������E ����������E

8YD /LStGLRV��J�����P/��� ���������E ���������E ���������D

3URWHtQDV��J�����P/��� ���������E ���������E ���������D

$o~FDUHV�WRWDLV��J�����P/��� ����������D ����������E ����������D

$o~FDUHV�UHGXWRUHV��J�����P/��� ���������D ���������E ���������D

8PLGDGH���� ����������D ����������D ����������E

&LQ]DV���� ���������E ���������E ���������D

6yOLGRV�WRWDLV���� ���������E ����������E ����������D

/LPRQDGD /LStGLRV��J�����P/��� ���������E ���������E ���������D

3URWHtQDV��J�����P/��� ���������E ���������E ���������D

$o~FDUHV�WRWDLV��J�����P/��� ���������D ���������E ����������D

$o~FDUHV�UHGXWRUHV��J�����P/��� ���������D ���������E ���������D

1RWDV� &� �6XFR�FRQWUROH��/� �6XFR�DGLFLRQDGR�GH�/��DFLGRSKLOXV QD�IRUPD� OLYUH��0� �6XFR�DGLFLRQDGR�GH�/��
DFLGRSKLOXV PLFURHQFDSVXODGR���0pGLD�GH�YDORUHV�GH�Do~FDUHV�WRWDLV�H�UHGXWRUHV�REWLGRV�QRV�WHPSRV��������������H�
���GH�DUPD]HQDPHQWR��XPD�YH]�TXH�QmR�DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD��S!������GHSHQGHQWH�GR�WHPSR� D�E�

$PRVWUDV�VHJXLGDV�SRU OHWUDV�PLQ~VFXODV�LJXDLV�QD�PHVPD�OLQKD�QmR�GLIHUHP�DR�QtYHO�GH�� ��SHOR�WHVWH�GH�7XNH\�

)RQWH��$XWRULD�SUySULD��������

2V�GLIHUHQWHV�VDERUHV�GH�VXFRV�DSUHVHQWDUDP�XP�FRPSRUWDPHQWR�VHPHOKDQWH�TXDQWR�

RV�WUDWDPHQWRV�UHFHELGRV��FRQWUROH��FRP�/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR��

2V�YDORUHV�GH�Do~FDUHV�WRWDLV�H�UHGXWRUHV�IRUDP�REWLGRV�QRV�WHPSRV��������������H����

GLDV�GH�DUPD]HQDPHQWR��HVWHV�QmR�DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD��S!������GHSHQGHQWHV�

GR� WHPSR�� SDUD� RV� WUDWDPHQWRV� GRV� VXFRV� DQDOLVDGRV�� LQGLFDQGR� TXH� WDQWR� R� /�� DFLGRSKLOXV

PLFURHQFDSVXODGR�FRPR�DV�FpOXODV�OLYUHV�DSUHVHQWDUDP�EDL[D�DWLYLGDGH�PHWDEyOLFD�QDV EHELGDV��

$�PpGLD�GRV�YDORUHV�GH�Do~FDUHV�WRWDLV�H�UHGXWRUHV�REWLGRV�DR�ORQJR�GR�WHPSR�GH�HVWRFDJHP�

HVWmR�UHSUHVHQWDGRV�QD�7DEHOD����SDUD�RV�VXFRV�GH�ODUDQMD��XYD�H�OLPRQDGD�

$V�EHELGDV�FRQWUROH�H�DGLFLRQDGDV�GH�/��DFLGRSKLOXV PLFURHQFDSVXODGRV�QmR�GLIHULUDP�

�S!������HQWUH�VL��SDUD�DV�PpGLDV�GH�Do~FDUHV�WRWDLV�H�UHGXWRUHV��HP�XP�PHVPR�WLSR�GH�VXFR��

6HJXQGR�5RGULJXHV�HW�DO�������� LVVR�RFRUUH�SRUTXH�D�PHPEUDQD�GD FiSVXOD�SUHVHQWH�QDV�FpOXODV�

SURELyWLFDV�HQFDSVXODGDV SRVVLYHOPHQWH�OLPLWD�D�GLIXVmR�GH�Do~FDUHV��GLILFXOWDQGR�D�DWLYLGDGH�

IHUPHQWDWLYD� GHVVDV� EDFWpULDV� 2V� VXFRV� FRP� FpOXODV� OLYUHV� GLIHULUDP� GRV� RXWURV� GRLV�
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WUDWDPHQWRV��DSUHVHQWDQGR�YDORUHV�PHQRUHV�GH�Do~FDU��SURYDYHOPHQWH�GHYLGR�DR�FRQVXPR�GR�

PHVPR�SHOR�PLFUR�RUJDQLVPR�SUHVHQWH��

2V�YDORUHV�GH�Do~FDUHV�WRWDLV�HQFRQWUDGRV�QRV�VXFRV�GH�ODUDQMD�H�XYD��HVWmR�GH�DFRUGR�

FRP�D�OHJLVODomR�EUDVLOHLUD��%5$6,/��������TXH�HVWDEHOHFH�XP�YDORU�Pi[LPR�GH����J����P/���

SDUD�R�VXFR�GH�ODUDQMD�H����J�����P/���SDUD�R�VXFR�GH�XYD��1mR�Ki�YDORUHV�PtQLPR�H�RX�Pi[LPRV�

GH�Do~FDUHV�WRWDLV�SDUD�D�OLPRQDGD�SUHFRQL]DGRV�SHOD�OHJLVODomR��%5$6,/��������

$V� DPRVWUDV� GH� VXFR� FRQWUROH� H� DGLFLRQDGR� GH� /�� DFLGRSKLOXV QD� IRUPD� OLYUH� QmR�

GLIHULUDP� �S!����� HQWUH� VL�� SDUD� RV� YDORUHV� GH� XPLGDGH�� VyOLGRV� WRWDLV�� FLQ]DV�� OLStGLRV��

SURWHtQDV��(QTXDQWR�R�VXFR�FRP�SURELyWLFR�PLFURHQFDSVXODGR��IRL�GLIHUHQWH�GDV�GHPDLV��SDUD�

WRGRV�RV�SDUkPHWURV�DQDOLVDGRV��(VVD�GLIHUHQoD�SRGH�VHU MXVWLILFDGD�SHOD�SUHVHQoD�GRV�PDWHULDLV�

GH�SDUHGH��FRPR�D�PDOWRGH[WULQD�TXH�p�FRPSRVWD�SUDWLFDPHQWH�GH���� ��GH�FDUERLGUDWRV�H�R�

H[WUDWR�GH�VRMD��XPD�YH]�TXH�FRQWpP�FHUFD�GH��� ��GH�SURWHtQDV���� ��GH�OLStGLRV���� ��GH�

ILEUDV�H��� ��GH�FDUERLGUDWRV�HP�VXD FRPSRVLomR��0(1(=(6��������

3LPHQWHO� HW� DO�� ������� YHULILFDUDP� TXH� D� DGLomR GH /DFWREDFLOOXV� SDUDFDVHL� VVS��

SDUDFDVHL DRV� QpFWDUHV� GH� SrVVHJR� QmR� DOWHURX� D� FRPSRVLomR� TXtPLFD� �XPLGDGH�� SURWHtQD��

OLStGLRV��FLQ]DV�H�FDUERLGUDWRV�WRWDLV��GRV�SURGXWRV�TXDQGR�FRPSDUDGRV�j�IRUPXODomR�FRQWUROH�

�S!������� (QTXDQWR� D� DGLomR� GR� SUHELyWLFR LQXOLQD� SURPRYHX� XPD� UHGXomR� QRV� WHRUHV� GH�

XPLGDGH�H�XP�DXPHQWR�GH�FDUERLGUDWRV�WRWDLV�QRV�QpFWDUHV��

$�OHJLVODomR�EUDVLOHLUD��%5$6,/��������QmR�HVWDEHOHFH�RV�YDORUHV�SDUD�RV�SDUkPHWURV�

DQDOLVDGRV��FRP�H[FHomR�GRV�Do~FDUHV�WRWDLV��1mR�IRUDP�HQFRQWUDGRV�QD�OLWHUDWXUD�WUDEDOKRV�TXH�

WHQKDP� UHDOL]DGR� D� FDUDFWHUL]DomR� GD� FRPSRVLomR� TXtPLFD� GH� VXFRV� GH� IUXWDV� SURELyWLFRV�

DGLFLRQDGRV� GH� EDFWpULDV� OLYUHV� RX� PLFURHQFDSVXODGDV�� SDUD� TXH� VHMD� IHLWD� XPD� DQiOLVH�

FRPSDUDWLYD�FRP�RV�UHVXOWDGRV REWLGRV�QHVVH�WUDEDOKR�

����$1È/,6(6�0,&52%,2/Ï*,&$��'(�&25��5(2/Ï*,&$�(�6(1625,$/�'2�68&2�

'(�/$5$1-$

%DVHDGR� QRV� UHVXOWDGRV�� OHYDQGR� HP� FRQWD� D� PDLRU� YLDELOLGDGH� GR� /�� DFLGRSKLOXV

GXUDQWH�R�DUPD]HQDPHQWR�H�D�VREUHYLYrQFLD�QDV�FRQGLo}HV�GR�VLVWHPD�GH�GLJHVWLELOLGDGH�LQ YLWUR�

DV� DPRVWUDV� GH� VXFR� GH� ODUDQMD� FRQWUROH�� FRP� FpOXODV� OLYUHV� H� PLFURHQFDSVXODGDV IRUDP�

VXEPHWLGDV�D�DQiOLVH�PLFURELROyJLFD��GH�FRU��UHROyJLFD�H�VHQVRULDO�
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������4XDOLGDGH�PLFURELROyJLFD

2V�GLIHUHQWHV�WUDWDPHQWRV�GRV�VXFRV GH�ODUDQMD�DWHQGHUDP�D�5'&�Q� ���GD�$19,6$�

�%5$6,/��������TXH�HVWDEHOHFH�SDGU}HV�GH�VHJXULGDGH�PLFURELROyJLFD�SDUD�VXFRV��UHIUHVFRV��

UHIULJHUDQWHV�H�RXWUDV�EHELGDV�QmR�DOFRyOLFDV�GH��QR�Pi[LPR�����103�P/�� GH�FROLIRUPHV�D�

�� �&�H�DXVrQFLD�GH�6DOPRQHOOD�VS��HP����P/�GR�SURGXWR��

1R� SUHVHQWH� HVWXGR�� YHULILFRX�VH ���� 103�P/�� SDUD� FROLIRUPHV� WRWDLV� H�

WHUPRWROHUDQWHV�H�DXVrQFLD�GH�6DOPRQHOOD VS��HP����P/�GDV�DPRVWUDV�DQDOLVDGRV��LQGLFDQGR�TXH�

RV�VXFRV�HVWDYDP�PLFURELRORJLFDPHQWH�VHJXURV�SDUD�FRQVXPR�KXPDQR���

����� $YDOLDomR�GD�FRU

$�FRU�p�XP�LPSRUWDQWH�DWULEXWR�QD�DYDOLDomR�GD�TXDOLGDGH�VHQVRULDO�GR�SURGXWR��HPERUD�

QmR� LQWHUILUD� QHFHVVDULDPHQWH� QR� YDORU� QXWULFLRQDO� RX� QR� VDERU�� SRGH� LQIOXHQFLDU� VREUH� D�

DFHLWDomR�RX�D�UHMHLomR�GR�DOLPHQWR��YLVWR�TXH�D�DSUHFLDomR�YLVXDO�p�R�SULPHLUR�GRV�VHQWLGRV�

XVDGRV�SHORV�FRQVXPLGRUHV��2/,9(,5$���������

$� FRORUDomR� GRV� VXFRV� GH� ODUDQMD� GDV� IRUPXODo}HV� FRQWUROH�� FRP� FpOXODV� GH� /��

DFLGRSKLOXV OLYUHV�H�PLFURHQFDSVXODGDV�IRUDP�DYDOLDGDV�SHORV�SDUkPHWURV�GH�FRU�/��D�H�E��$�

)LJXUD���GHPRQVWUD�D�FRORUDomR�GRV�VXFRV�QR�GLD�GD�DQiOLVH�VHQVRULDO�

1mR�IRUDP�HQFRQWUDGDV�GLIHUHQoDV�VLJQLILFDWLYDV��S!������HQWUH�D�DPRVWUD�FRQWUROH�H�

RV�WUDWDPHQWRV�FRP�FpOXODV�OLYUHV�H�PLFURHQFDSVXODGDV�GH /��DFLGRSKLOXV��TXDQGR�FRPSDUDGRV�

R�YDORU�PpGLR�GH�OXPLQRVLGDGH��/���FRU�YHUGH���D��H�DPDUHOD��E���FRQIRUPH�R�GHPRQVWUDGR�

QD�7DEHOD�����,VWR�LQGLFD�TXH�D�DGLomR�GRV�SURELyWLFRV�DR�VXFR�GH�ODUDQMD�LQGHSHQGHQWHPHQWH�GH�

HVWDU�QD�IRUPD�OLYUH�RX�PLFURHQFDSVXODGD�QmR�DOWHURX�D�FRU�GR�SURGXWR�

5HVXOWDGRV� VHPHOKDQWHV� IRUDP� HQFRQWUDGRV SRU� 6RDUHV� ������� TXH� DR� DYDOLDU� D�

GLIHUHQoD�GH�FRORUDomR�QR�VXFR�GH�FDMX��QmR�HQFRQWURX�GLIHUHQoDV�HVWDWLVWLFDPHQWH�VLJQLILFDWLYDV

�S!������HQWUH�D�DPRVWUD�FRQWUROH�H�DV�FRP�/��FDVHL QD�IRUPD�OLYUH�H�PLFURHQFDSVXODGD��TXDQGR�

FRPSDUDGDV� HP� FDGD� HVWiJLR� GH� WHPSR�� HYLGHQFLDQGR� TXH� QmR� KRXYH� DOWHUDomR� QD� FRU� GDV�

DPRVWUDV�GH�VXFRV�DQDOLVDGRV�
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)LJXUD�� ± 6XFR�GH� ODUDQMD�FRQWUROH� �j�HVTXHUGD���FRP�/��DFLGRSKLOXV PLFURHQFDSVXODGR� �DR�
FHQWUR��H�OLYUH��j�GLUHLWD����$��9LVWD�GH�IUHQWH���%��9LVWD�GH�FLPD�
)RQWH��$XWRULD�SUySULD��������

7DEHOD�� � 5HVXOWDGRV�PpGLRV�GDV�FRRUGHQDGDV�GDV�DPRVWUDV�GH�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�

/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR�DQDOLVDGRV�VHQVRULDOPHQWH�

&RRUGHQDGDV $PRVWUDV

&RQWUROH /LYUH 0LFURHQFDSVXODGR

/ ����������D ����������D ����������D

D � ���������D � ���������D � ���������D

E ����������D ����������D ����������D

1RWD��0pGLDV�VHJXLGDV�GH�PHVPD�OHWUD�QmR�GLIHUHP�HQWUH�VL�D�����GH�SUREDELOLGDGH�SHOR�WHVWH�GH�7XNH\�
)RQWH��$XWRULD�SUySULD��������

������$QiOLVH�UHROyJLFD

2V�GDGRV�GH�WHQVmR�GH�FLVDOKDPHQWR�H�WD[D�GH GHIRUPDomR REWLGRV�H[SHULPHQWDOPHQWH��

IRUDP� DMXVWDGRV� DR� PRGHOR� UHROyJLFR� GD� /HL� GD� 3RWrQFLD�� &RP� R� REMHWLYR� GH� GHVFUHYHU� R�

FRPSRUWDPHQWR� UHROyJLFR� GRV� VXFRV� GH� ODUDQMD� FRQWUROH�� H� SURELyWLFR� FRP� FpOXODV� OLYUHV� H�

PLFURHQFDSVXODGDV� IRUDP�REWLGRV� RV� SDUkPHWURV�PDWHPiWLFRV� QD� IDL[D� GH� WHPSHUDWXUD� HQWUH�

�� �& D�����&��YDORUHV�HVWHV�UHSUHVHQWDGRV�QD�7DEHOD���
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7DEHOD�� � 'DGRV�UHROyJLFRV�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��&���DGLFLRQDGR�GH�/��DFLGRSKLOXV

OLYUH�H�PLFURHQFDSVXODGR��0��DMXVWDGR�SHOR�PRGHOR�/HL�GD�3RWrQFLD�QDV�WHPSHUDWXUDV�GH�����&�

D�����&�

3DUkPHWURV 7HPSHUDWXUDV

�� �& �� �& �� �& �� �& �� �& �� �&

& .��3D�VQ� �������� �������� �������� �������� �������� ��������

1 �������� �������� �������� �������� �������� ��������

5� ������ ������ ������ ������ ������ ������

0 .��3D�VQ� �������� �������� �������� �������� �������� ��������

1 �������� �������� �������� �������� �������� ��������

5� ������ ������ ������ ������ ������ ������

/ .��3D�VQ� �������� �������� �������� �������� �������� ��������

1 �������� �������� �������� �������� �������� ��������

5� ������ ������ ������ ������ ������ ������

)RQWH��$XWRULD�SUySULD �������

'H� DFRUGR� FRP�RV� YDORUHV� GRV� SDUkPHWURV� GH� FRHILFLHQWH� GH� GHWHUPLQDomR� �5���� RV�

GDGRV�H[SHULPHQWDLV�GDV�WUrV�DPRVWUDV�GH�VXFRV�DMXVWDUDP�VH�DGHTXDGDPHQWH�DR�PRGHOR�GD�/HL�

GD�3RWrQFLD��XPD�YH]�TXH�DSUHVHQWDUDP YDORUHV�PDLRUHV�TXH������ SDUD�R�5��

2�tQGLFH�GH�FRPSRUWDPHQWR�GR�IOXLGR��Q� REWLGR�SHOR�DMXVWH�QmR�OLQHDU�GRV�GDGRV�GH�

WD[D�GH�GHIRUPDomR�SRU�WHQVmR�GH�FLVDOKDPHQWR�FDUDFWHUL]RX�WRGDV�DV�DPRVWUDV�FRPR�IOXLGRV�

QHZWRQLDQRV��SRLV�SDUD�WRGRV�RV�WUDWDPHQWRV�R�YDORU�GH�Q�IRL�SUy[LPR�D����DSUHVHQWDQGR�DVVLP�

XPD�UHODomR�GLUHWDPHQWH�SURSRUFLRQDO�HQWUH�WHQVmR�GH�FLVDOKDPHQWR�H�WD[D�GH�FLVDOKDPHQWR��RX�

VHMD�� FRP� R� DXPHQWR� GD� WD[D� GH� FLVDOKDPHQWR� DSOLFDGD� REVHUYRX�VH� DXPHQWR� GD� WHQVmR� GH�

FLVDOKDPHQWR�

9DUVKQH\� H� .XPEDU� ������� H� 9DQGUHVHQ� ������ REVHUYDUDP� R� FRPSRUWDPHQWR�

UHROyJLFR�GR�VXFR�GH�ODUDQMD�QDWXUDO��H�YHULILFDUDP�WDPEpP�XP�FRPSRUWDPHQWR�SUDWLFDPHQWH

QHZWRQLDQR� &RPSRUWDPHQWRV�VHPHOKDQWHV�WDPEpP�IRUDP�REVHUYDGRV�SRU�,EDU]�HW�DO���������

QR�HVWXGR�GR�FRPSRUWDPHQWR�UHROyJLFR�GH�VXFR�GH�ODUDQMD�GHVSHFWLQL]DGR�QDV�WHPSHUDWXUDV�HQWUH�

��H�����&�H�QDV�FRQFHQWUDo}HV�GH������D�������%UL[�H�SRU�.DU�H�.D\D��������DR�GHWHUPLQDU�DV�

SURSULHGDGHV�UHROyJLFDV�GR�VXFR�GH�ODUDQMD�QDV�WHPSHUDWXUDV�GH����D�����&�H�QDV�FRQFHQWUDo}HV�

GH����D�����%UL[��RQGH�RV� UHVXOWDGRV� LQGLFDUDP�TXH�R�VXFR�VH�FRPSRUWD�FRPR XP�IOXLGR�GH�

1HZWRQ��
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1DV )LJXUD �����H�� VmR�PRVWUDGRV�RV�FRPSRUWDPHQWRV�UHROyJLFRV�GRV�VXFRV�GH�ODUDQMD�

FRQWUROH�� DGLFLRQDGR� GH� /�� DFLGRSKLOXV PLFURHQFDSVXODGR� H� OLYUH�� UHVSHFWLYDPHQWH�� 3DUD� RV�

DMXVWHV� IRUDP� XWLOL]DGDV� DV� FXUYDV� DVFHQGHQWHV� H� GHVFHQGHQWHV�� WRPDQGR� RV� SRQWRV� TXH�

UHSUHVHQWDP� R� YDORU� PpGLR� GRV� GDGRV� H[SHULPHQWDLV� GRV� UHRJUDPDV�� HQTXDQWR� DV� OLQKDV�

FRQWtQXDV�VmR�RV�UHVXOWDGRV�GRV�DMXVWHV�DR�PRGHOR�GD�/HL�GD�3RWrQFLD�

)LJXUD�� � 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�FRQWUROH�HQWUH�����&�D�����&�

)RQWH��$XWRULD�SUySULD��������

)LJXUD�� � 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV PLFURHQFDSVXODGR�HQWUH�

����&�D��� �&� )RQWH��$XWRULD�SUySULD��������
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)LJXUD�� � 5HODomR�HQWUH�D�WD[D�GH�GHIRUPDomR�H�D�WHQVmR�GH�FLVDOKDPHQWR�GHVFULWD�SHOR�PRGHOR�

GH�/HL�GD�3RWrQFLD�SDUD�R�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV�OLYUH�HQWUH�����&�D��� �&�

)RQWH��$XWRULD�SUySULD��������

1DV�)LJXUDV������H����REVHUYD�VH�D�YDULDomR�GD�YLVFRVLGDGH�DSDUHQWH�HP�IXQomR�GD�WD[D�

GH�FLVDOKDPHQWR�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�/��DFLGRSKLOXV PLFURHQFDSVXODGR�H�OLYUH��

UHVSHFWLYDPHQWH�

)LJXUD�� � &XUYD�GD�YLVFRVLGDGH�DSDUHQWH�GR�VXFR�GH�ODUDQMD�FRQWUROH�HQWUH�����&�D�����&�

)RQWH��$XWRULD�SUySULD��������
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)LJXUD� � � &XUYD� GD� YLVFRVLGDGH� DSDUHQWH� GR� VXFR� GH� ODUDQMD� DGLFLRQDGR� GH� /�� DFLGRSKLOXV

PLFURHQFDSVXODGR�HQWUH�����&�D�����&�

)RQWH��$XWRULD�SUySULD��������

)LJXUD�� � &XUYD�GD�YLVFRVLGDGH�DSDUHQWH�GR�VXFR�GH�ODUDQMD�DGLFLRQDGR�GH�/��DFLGRSKLOXV OLYUH�

HQWUH�����&�D�����&�

)RQWH��$XWRULD�SUySULD��������

(P�WRGRV�RV�H[SHULPHQWRV��REVHUYD�VH�D�TXH�D�YLVFRVLGDGH�DSDUHQWH�GRV�VXFRV�WHQGHP�

D�ILFDU�FRQVWDQWH��LQGLFDQGR�GHVVD�IRUPD�XP�FRPSRUWDPHQWR�QHZWRQLDQR SDUD�DV�WUrV�DPRVWUDV�

1D�7DEHOD����VmR�DSUHVHQWDGRV�RV� UHVXOWDGRV�GH�YLVFRVLGDGH�DSDUHQWH�GRV�GLIHUHQWHV�

WUDWDPHQWRV�GH VXFRV�GH�ODUDQMD��
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7DEHOD�� � 9LVFRVLGDGHV�DSDUHQWH�HP�IXQomR�GDV�GLIHUHQWHV�WHPSHUDWXUDV�SDUD�R�VXFR�GH�ODUDQMD�

&RQWUROH /LYUH� 0LFURHQFDSVXODGR

7���&� ڦ �P3DV� ڦ �P3DV� ڦ �P3DV�

�� �������������D �������������D �������������D

�� �������������D �������������D �������������D

�� �������������D �������������D �������������D

�� �������������D �������������D �������������D

�� �������������D �������������D �������������D

�� �������������D �������������D �������������D

1RWD��0pGLDV�VHJXLGDV�GH�PHVPD�OHWUD�QmR�GLIHUHP�HQWUH�VL�D�����GH�SUREDELOLGDGH�SHOR�WHVWH�GH�7XNH\��
)RQWH��$XWRULD�SUySULD��������

$� DGLomR� GH� SURELyWLFRV� WDQWR� QD� IRUPD� OLYUH� FRPR� PLFURHQFDSVXODGD� DR� VXFR� GH�

ODUDQMD�QmR�DOWHURX� VLJQLILFDWLYDPHQWH� �S!����� D�YLVFRVLGDGH�DSDUHQWH�GRV�SURGXWRV�TXDQGR�

FRPSDUDGRV�j�IRUPXODomR�FRQWUROH��$V�DPRVWUDV�FRP�/��DFLGRSKLOXV OLYUHV�H�PLFURHQFDSVXODGDV�

WDPEpP�QmR�DSUHVHQWDUDP�XPD�GLIHUHQoD�VLJQLILFDWLYD��S!����� HQWUH�VL� 5HVXOWDGR�VHPHOKDQWH�

DR�HQFRQWUDGR�SRU�3LPHQWHO�HW�DO����������TXH�REVHUYRX�TXH�D�YLVFRVLGDGH�DSDUHQWH�GR�QpFWDU�GH�

SrVVHJR�FRP�/DFWREDFLOOXV�SDUDFDVHL�VVS��SDUDFDVHL QmR�GLIHULX�VLJQLILFDWLYDPHQWH��S!������GD�

DPRVWUD�FRQWUROH�

1mR�IRUDP�HQFRQWUDGRV�QD�OLWHUDWXUD�HVWXGRV�TXH�WHQKDP�UHDOL]DGR�D�FDUDFWHUL]DomR�GD�

YLVFRVLGDGH�GH�VXFRV�GH�IUXWDV�SURELyWLFRV�DGLFLRQDGRV�GH�EDFWpULDV�OLYUHV�H PLFURHQFDSVXODGDV��

SDUD�TXH�VHMD�IHLWD�XPD�DQiOLVH�FRPSDUDWLYD�FRP�RV�UHVXOWDGRV REWLGRV�QHVVH�WUDEDOKR�

������$QiOLVH�VHQVRULDO

2V�UHVXOWDGRV�GD�DQiOLVH�VHQVRULDO�GDV�WUrV�IRUPXODo}HV�GH�VXFRV�GH�ODUDQMD��FRQWUROH�

�VHP�SURELyWLFRV���FRP�FpOXODV�GH�/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGDV�IRUDP�REWLGRV�SRU�

PHLR�GD�DYDOLDomR�GRV�DWULEXWRV��DSDUrQFLD��FRQVLVWrQFLD��WH[WXUD��FRU��DURPD��VDERU�H�DYDOLDomR�

JOREDO��XWLOL]DQGR�D�HVFDOD�KHG{QLFD�QR����GLD�GH�DUPD]HQDPHQWR �7DEHOD������



ϱϲ

7DEHOD��� � 0pGLD�GDV�QRWDV�DWULEXtGDV�QD�DQiOLVH�VHQVRULDO�SRU�PHLR�GD�HVFDOD�KHG{QLFD�

$WULEXWRV�VHQVRULDLV &RQWUROH /LYUH 0LFURHQFDSVXODGR

$SDUrQFLD ���������D ���������D ���������D

&RQVLVWrQFLD ���������D ���������D ���������D

7H[WXUD ���������D ���������D ���������D

&RU ���������D ���������D ���������D

6DERU ���������D ���������D ���������D

$URPD ���������D ���������D ���������D

$YDOLDomR�JOREDO ���������D ���������D ���������D

1RWD� 0pGLDV�VHJXLGDV�SRU�OHWUDV�LJXDLV�QDV�OLQKDV�QmR�GLIHUHP�HVWDWLVWLFDPHQWH�DR�QtYHO�GH����GH�SUREDELOLGDGH�
�S!����� SHOR�WHVWH�GH�7XNH\��UHIHUHQWHV�D�HVFDOD�GH���SRQWRV���� �GHVJRVWHL�PXLWtVVLPR���� �GHVJRVWHL�PXLWR���� �
GHVJRVWHL� PRGHUDGDPHQWH�� ��  � GHVJRVWHL� OLJHLUDPHQWH�� ��  � LQGLIHUHQWH�� ��  � *RVWHL� OLJHLUDPHQWH�� ��  � *RVWHL�
PRGHUDGDPHQWH���� �*RVWHL�PXLWR����� �*RVWHL�PXLWtVVLPR���Q� �����
)RQWH��$XWRULD�SUySULD��������

1mR�IRUDP�REVHUYDGDV�GLIHUHQoDV�VLJQLILFDWLYDV��S!������HQWUH�DV�WUrV�DPRVWUDV��SDUD�

QHQKXP�GRV�DWULEXWRV�DYDOLDGRV��SRU�PHLR�GD�HVFDOD�KHG{QLFD��IDWRU�HVVH�TXH�FRUURERUD�FRP�RV�

UHVXOWDGRV�REWLGRV�SRU�HVWH�HVWXGR��HP�HVSHFLDO�SDUD�D�FRU��WH[WXUD�H�FRQVLVWrQFLD��XPD�YH]�TXH�

SRU�PHLR�GD�DQiOLVH�GH�FRU�H�UHROyJLFD�DV�DPRVWUDV�WDPEpP�QmR�DSUHVHQWDUDP�XPD�GLIHUHQoD�

VLJQLILFDWLYD��S!������HQWUH�VL��$SHVDU�GD�DGLomR�GR�/��DFLGRSKLOXV OLYUH�H�PLFURHQFDSVXODGR�WHU�

SURSRUFLRQDGR� DOWHUDo}HV� QDV� SURSULHGDGHV� ItVLFR�TXtPLFDV� H� QD� FRPSRVLomR� FHQWHVLPDO� GR�

SURGXWR��HVVDV�QmR�IRUDP�SHUFHSWtYHLV�VHQVRULDOPHQWH�QR�VXFR�GH�ODUDQMD��

2V�VXFRV�REWLYHUDP�PpGLDV�UHIHUHQWHV�DV�QRWDV�GH�³JRVWHL�PRGHUDGDPHQWH´�H�³JRVWHL�

PXLWR´�QRV�SDUkPHWURV�DYDOLDGRV�FRP�H[FHomR�GR�VDERU�TXH�IRL�FODVVLILFDGR�FRP�YDORUHV�HQWUH�

³JRVWHL�OLJHLUDPHQWH´�H�³JRVWHL�PRGHUDGDPHQWH´�

7RGDV�DV�IRUPXODo}HV�FRQVHJXLUDP�REWHU�XPD�DFHLWDomR�VXSHULRU�D��� ���HP�UHODomR�D�

DYDOLDomR� JOREDO� SHOD� HVFDOD� KHG{QLFD�� TXH� GH� DFRUGR� FRP�0LQLQ� ������� GHPRQVWUD� TXH� R�

SURGXWR�IRL EHP�DFHLWR�SHOR�FRQVXPLGRU��2�VXFR�FRQWUROH�DSUHVHQWRX�XP�SHUFHQWXDO�VXSHULRU�GH�

DFHLWDomR������ ���TXDQGR�FRPSDUDGR�DV�RXWUDV�IRUPXODo}HV��TXH�IRUDP�GH����� ��H����� ���

SDUD�RV�VXFRV�FRQWHQGR�/��DFLGRSKLOXV QD�IRUPD�OLYUH�H�PLFURHQFDSVXODGD��UHVSHFWLYDPHQWH��(P�

UHODomR�D�UHMHLomR��QHQKXPD�GDV�DPRVWUDV�DWLQJLX��� ��GH�UHMHLomR��FRQIRUPH�R�GHPRQVWUDGR�QD�

)LJXUD���
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)LJXUD�� � *UiILFR�SDUD�DYDOLDomR�JOREDO�GDV�WUrV�DPRVWUDV�GH�VXFR�GH ODUDQMD��FRQWUROH��OLYUH�H�

PLFURHQFDSVXODGR��REWLGR�SHOD�HVFDOD�KHG{QLFD�

1RWD��5HMHLomR��HQWUH���H����GHVJRVWHL�PXLWtVVLPR�H�GHVJRVWHL�OLJHLUDPHQWH���,QGLIHUHQoD�����QHP�JRVWHL�QHP�
GHVJRVWHL���$FHLWDomR��HQWUH���H����JRVWHL�OLJHLUDPHQWH�H�JRVWHL�PXLWtVVLPR��

)RQWH��$XWRULD�SUySULD��������

$� )LJXUD� � UHSUHVHQWD� RV� YDORUHV� GH� LQWHQomR� GH� FRPSUD� GRV� VXFRV� GH� ODUDQMD�� � $�

PDLRULD� GRV� SURYDGRUHV� DSRQWDUDP� TXH� FHUWDPHQWH� H� SRVVLYHOPHQWH� FRPSUDULDP� R� SURGXWR�

FRQWUROH������ ����FRP�FpOXODV�OLYUHV������ �� H�FRP�FpOXODV�PLFURHQFDSVXODGDV������ ���

'HQWUH�RV�SURYDGRUHV�TXH�FHUWDPHQWH�RX�SRVVLYHOPHQWH�QmR�FRPSUDULD�RV�SURGXWRV��R�

VXFR�FRP�/��DFLGRSKLOXV PLFURHQFDSVXODGR�DSUHVHQWRX�XPD�PDLRU� UHMHLomR�FRP����� ��GRV�

SDUWLFLSDQWHV��VHJXLGR�GR�VXFR�FRQWUROH�TXH�WHYH�XPD�UHFXVD�GH����� ��H�GR�FRP�/��DFLGRSKLOXV

OLYUH������ ���

Ϭ

ϭϬ

ϮϬ

ϯϬ

ϰϬ

ϱϬ

ϲϬ

ϳϬ

ϴϬ

ϵϬ

ϭϬϬ

5HMHLomR ,QGLIHUHQoD $FHLWDomR

3
RU
FH
QW
DJ
HP

�G
H�
SU
RY
DG
RU
HV
��
�
�

&RQWUROH /LYUH 0LFURHQFDSVXODGR



ϱϴ

)LJXUD�� � *UiILFR�GH�LQWHQomR�GH�FRPSUD�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�/��DFLGRSKLOXV�

OLYUH�H�PLFURHQFDSVXODGR��

1RWD�� ��± &HUWDPHQWH� FRPSUDULD�� �� ± 3RVVLYHOPHQWH� FRPSUDULD�� �� ± 7DOYH]� FRPSUDVVH�WDOYH]� QmR� FRPSUDVVH��
� � 3RVVLYHOPHQWH�QmR�FRPSUDULD����± &HUWDPHQWH QmR FRPSUDULD�
)RQWH��$XWRULD�SUySULD��������
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2�PpWRGR�GH�VSUD\�GU\LQJ IRL�HIHWLYR�QD�IRUPDomR�GH�PLFURHVIHUDV�GH�H[WUDWR�GH�VRMD�

H� PDOWRGH[WULQD�� SURSRUFLRQDQGR� XPD� PDLRU� UHVLVWrQFLD� DV� FpOXODV� GH� /�� DFLGRSKLOXV

DSULVLRQDGDV�� DV� TXDLV� DSUHVHQWDUDP� XPD� YLDELOLGDGH� H� VREUHYLYrQFLD� VXSHULRU� HP� VXFRV� GH�

IUXWDV��HP�FRPSDUDomR�FRP VXFRV�FRQWHQGR�/DFWREDFLOOXV DFLGRSKLOXV OLYUH��GXUDQWH�D�YLGD�~WLO�

GR�SURGXWR�H�SULQFLSDOPHQWH�GXUDQWH�DV�VLPXODo}HV�GH�GLJHVWLELOLGDGH��XPD�YH]�TXH�KRXYH�SHUGD�

WRWDO�GD�YLDELOLGDGH�GRV�PLFUR�RUJDQLVPRV�OLYUHV QR�����GLD�GH�DUPD]HQDPHQWR��

2�S+�IRL�XP�GRV�IDWRUHV�TXH�PDLV�DIHWDUDP�D�YLDELOLGDGH�GD�EDFWpULD�SURELyWLFD��QR�

TXDO�R�VXFR�GH�ODUDQMD��FRP�S+�PDLV�HOHYDGR�IRL�R�TXH�DSUHVHQWRX�UHVXOWDGRV�PDLV�VDWLVIDWyULRV�

OHYDQGR� HP� FRQWD� D� PDLRU� YLDELOLGDGH� GR� /�� DFLGRSKLOXV GXUDQWH� R� DUPD]HQDPHQWR� H� D�

VREUHYLYrQFLD�QDV�FRQGLo}HV�GR�WUDWR�GLJHVWyULR�LQ YLWUR�

$� DGLomR� GH� /�� DFLGRSKLOXV QD� IRUPD� OLYUH� RX� PLFURHQFDSVXODGD� DOWHUDUDP� DV�

FDUDFWHUtVWLFDV ItVLFR�TXtPLFDV GD�EHELGD�FRQWUROH��VHP�SURELyWLFRV� FRP�H[FHomR�GD�DFLGH]�TXH�

SHUPDQHFHX�FRQVWDQWH�SDUD�RV�WUDWDPHQWRV�DQDOLVDGRV��HQTXDQWR�R�FRQWH~GR�GH�VyOLGRV�VRO~YHLV�

WRWDLV� H[LELX� XP� DXPHQWR� RFDVLRQDGR� SHOD� DGLomR� GDV PLFURHVIHUDV�� SRVVLYHOPHQWH� HP�

GHFRUUrQFLD� GD� FRPSRVLomR� GR� PDWHULDO� GH� SDUHGH� H� R� S+� DSUHVHQWRX� XPD� UHGXomR� SHOR�

DFUpVFLPR�GDV�FpOXODV� OLYUHV�GR�SURELyWLFR��FRQFOXLQGR�TXH�D�EDFWpULD�SURELyWLFD�LPRELOL]DGD�

SHOD�PLFURHQFDSVXODomR�SRVVXL�PDLRU�HVWDELOLGDGH�QR�SURGXWR��TXDQGR�FRPSDUDGDV�DV�FpOXODV�

OLYUHV�QR�VXFR�

$V� FpOXODV SURELyWLFDV� OLYUHV H PLFURHQFDSVXODGDV DSUHVHQWDUDP� EDL[D� DWLYLGDGH�

PHWDEyOLFD�QRV�VXFRV�IXQFLRQDLV��XPD�YH]�TXH�DV�FDUDFWHUtVWLFDV� ItVLFR�TXtPLFDV�FRPR��S+ H�

VyOLGRV�VRO~YHLV WRWDLV GDV�EHELGDV�QmR�PRVWUDUDP�XPD�GLIHUHQoD�VLJQLILFDWLYD�GHFRUUHQWHV�GR�

WHPSR�GH�DUPD]HQDPHQWR��Mi�R DXPHQWR�GD�DFLGH]�WRWDO�WLWXOiYHO�HQFRQWUDGR GXUDQWH�D�HVWRFDJHP

IRL�VHPHOKDQWH�DR�GD�EHELGD�FRQWUROH�

2V� VXFRV� DGLFLRQDGRV�GH�PLFURFiSVXODV� FRQWHQGR�/��DFLGRSKLOXV DSUHVHQWDUDP�XPD�

DOWHUDomR�QD�FRPSRVLomR�FHQWHVLPDO�GRV�VXFRV�GH�IUXWDV��FRP�D�H[FHomR�GRV�WHRUHV�GH�Do~FDUHV�

WRWDLV H�UHGXWRUHV��TXDQGR�FRPSDUDGRV�DV�DPRVWUDV�FRQWUROH�H�FRP�SURELyWLFRV�OLYUHV� (QTXDQWR�

RV�VXFRV�FRP�FpOXODV�OLYUHV�VH�GLIHULUDP�VLJQLILFDWLYDPHQWH�GDV�DPRVWUDV�FRQWUROH�H�DGLFLRQDGDV�

GH�/��DFLGRSKLOXV PLFURHQFDSVXODGR�DSHQDV�QDV�TXDQWLGDGHV�GH�Do~FDUHV�WRWDLV�H�UHGXWRUHV�

$�TXDOLGDGH�PLFURELROyJLFD�GRV VXFRV�GH�ODUDQMD�DWHQGHX�R�SDGUmR�HVWDEHOHFLGR�SHOD�

OHJLVODomR�EUDVLOHLUD��HQFRQWUDQGR�VH�VHJXUR�SDUD�FRQVXPR�KXPDQR�



ϲϬ

$�DGLomR�GH�SURELyWLFRV�OLYUHV�RX�PLFURHQFDSVXODGRV�D�EHELGD�GH�ODUDQMD QmR�UHIOHWLX�

HP�DOWHUDo}HV�GD�FRU�H�YLVFRVLGDGH�GR�SURGXWR�

$SHVDU�GDV�DOWHUDo}HV�ItVLFR�TXtPLFDV�H�QD�FRPSRVLomR�FHQWHVLPDO�GRV�VXFRV�GH�IUXWDV�

RFDVLRQDGDV� SHOD DGLomR� GR� /�� DFLGRSKLOXV OLYUH� H� PLFURHQFDSVXODGR�� HVVDV� QmR� IRUDP�

SHUFHSWtYHLV�VHQVRULDOPHQWH�QR�VXFR�GH�ODUDQMD��XPD�YH]�TXH�RV�WUrV�WUDWDPHQWRV�DYDOLDGRV�QmR�

DSUHVHQWDUDP�GLIHUHQoD�VLJQLILFDWLYD�HQWUH�VL�SDUD�QHQKXP�GRV�DWULEXWRV�DQDOLVDGRV��

$�DYDOLDomR�GRV�VXFRV�GH�ODUDQMD�FRQWUROH��FRP�FpOXODV�OLYUHV�H�PLFURHQFDSVXODGDV�GH�

/��DFLGRSKLOXV SHORV�SURYDGRUHV�IRL�SRVLWLYD� DSUHVHQWDQGR�XPD�DFHLWDomR�VXSHULRU�D��� ��H�XPD�

LQWHQomR�GH�FRPSUD�VXSHULRU�D��� ��SDUD�WRGDV�DPRVWUDV�DQDOLVDGDV�

2V�VXFRV�GH�ODUDQMD�H�XYD�VH�SRUWDUDP�FRPR�ERQV�YHtFXORV�SDUD�/��DFLGRSKLOXV GHVGH�

TXH� DVVRFLDGRV� j� WHFQRORJLD� GH� PLFURHQFDSVXODomR� D� ILP� GH� SURPRYHU� R� FUHVFLPHQWR� H�

PDQXWHQomR�GD�FXOWXUD�QR�SURGXWR��DSUHVHQWDQGR�XPD��PDLRU�YLDELOLGDGH�HP�XP�PDLRU�WHPSR�

GH�DUPD]HQDPHQWR�H�DSyV�D�VLPXODomR�GD�GLJHVWLELOLGDGH LQ�YLWUR��(QTXDQWR�D�OLPRQDGD�QmR�VH�

DSUHVHQWRX�FRPR�ERP�FRQGXWRU�GD�EDFWpULD�SURELyWLFD�OLYUH�H�PLFURHQFDSVXODGD��XPD�YH]�TXH�

DV�FpOXODV�QmR�SHUPDQHFHUDP�YLiYHLV�DWp�R�����GLD�GH�DUPD]HQDPHQWR��



ϲϭ

5()(5Ç1&,$6

$'$06��&� $��7KH�SURELRWLF�SDUDGR[��OLYH�DQG�GHDG�FHOOV�DUH�ELRORJLFDO�UHVSRQVH�PRGLILHUV��
1XWULWLRQ�5HVHDUFK�5HYLHZV��Y������S����� ���������

$/0(,'$��&� &� HW�DO��%HQHILFLDO�HIIHFWV�RI�ORQJ�WHUP�FRQVXPSWLRQ�RI�D�SURELRWLF�FRPELQDWLRQ�
RI�/DFWREDFLOOXV�FDVHL�6KLURWD DQG�%LILGREDFWHULXP�EUHYH�<DNXOW�PD\�SHUVLVW�DIWHU�VXVSHQVLRQ�
RI�WKHUDS\�LQ�ODFWRVH�LQWROHUDQW�SDWLHQWV��1XWULWLRQ�LQ�&OLQLFDO�3UDFWLFH��Y������Q�����S�����������
�����

$/0(,'$�� ,��3� 6HFDJHP�SRU�VSUD\�GU\LQJ GH�VXFR�GH�DEDFD[L�FRP�KRUWHOm�H�DYDOLDomR�
VHQVRULDO�GR�VXFR�UHFRQVWLWXtGR�����������I��7UDEDOKR�GH�FRQFOXVmR�GH�FXUVR��*UDGXDomR�HP�
(QJHQKDULD� GH� $OLPHQWRV�� � )DFXOGDGH� GH� (QJHQKDULD� 4XtPLFD�� 8QLYHUVLGDGH� )HGHUDO� GH�
8EHUOkQGLD�� 3DWRV� GH� 0LQDV�� ������ 'LVSRQtYHO� HP��
�KWWSV���UHSRVLWRULR�XIX�EU�ELWVWUHDP�������������������6HFDJHP6SUD\'U\LQJ�SGI!�� $FHVVR�
HP�����RXW�������

$/9(6��$� 7� 6� HW�DO��3DVWHXULVHG��PLFURILOWHUHG�DQG�ODFWRVH�K\GURO\VHG�VNLPPHG�PLON�ZLWK�
DGGHG�SURELRWLFV��'HYHORSPHQW�DQG�VWRUDJH�VWDELOLW\��,QW�-�'DLU\�7HFKQRO��Y������S����±����
�����

$/9(6��&� &� &�� HW� DO�� 8WLOL]DomR� GH /DFWREDFLOOXV� DFLGRSKLOXV H� GH� DFLGLILFDomR� GLUHWD� QD�
IDEULFDomR�GH�TXHLMR�GH�PLQDV�IUHVFDO��$UT��%UDV��0HG��9HW��=RRWHF� Y���� Q���� %HOR�+RUL]RQWH��
�����

$/9(6��1� 1��'HVLGUDWDomR� GH� VXFR� GH� ODUDQMD�SURELyWLFR� SRU� VSUD\�GU\HU� ������ ��� I��
'LVVHUWDomR��0HVWUDGR�HP�&LrQFLD�H�7HFQRORJLD�GH�$OLPHQWRV��± 'HSDUWDPHQWR�GH�7HFQRORJLD�
GH� $OLPHQWRV�� 8QLYHUVLGDGH� )HGHUDO� GR� &HDUi�� )RUWDOH]D�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��ZZZ�SSJFWD�XIF�EU�'LVVHUWD�(��(�RBGHB1LHGLODB1DVFLPHQWRB$OYHV�SGIޓ�� $FHVVR�
HP����VHW�������

$1$/��$� .���6,1*+� .��5HFHQWV�DGYDQFHV�LQ�PLFURHQFDSVXODWLRQ�RI�SURELRWLFV�IRU�LQGXVWULDO�
DSSOLFDWLRQV�DQG�WDUJHWHG�GHOLYHU\��7UHQGV�LQ�)RRG�6FLHQFH�	�7HFKQRORJ\��Y�����Q�����S�����
����������

$1'5$'(��5� +� &��(VWDELOLGDGH�H�DFHLWDELOLGDGH�GH�VXFRV�SURELyWLFRV�GH�JRLDED��3VLGLXP�
JXDMDYD� /�� FRQWHQGR� /DFWREDFLOOXV� UKDPQRVXV�� $7&&� ������ ������ ��� I�� 'LVVHUWDomR�
�0HVWUDGR�HP�1XWULomR��± 3URJUDPD�GH�3yV�*UDGXDomR�HP�1XWULomR��8QLYHUVLGDGH�)HGHUDO�GH�
3HUQDPEXFR�� 5HFLIH�� ������ 'LVSRQtYHO�
HP��KWWSV���UHSRVLWRULR�XISH�EU�KDQGOH����������������!��$FHVVR�HP�����RXW�������
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$16(/02��3��7� 'HVHQYROYLPHQWR�GH�IODQ�SURELyWLFR�j�EDVH�GH�SURWHtQDV�GR�VRUR�GH�OHLWH�
H�DoDt� ���������I��'LVVHUWDomR��&LrQFLDV�H�7HFQRORJLD�GH�/HLWH�H�'HULYDGRV��� 3URJUDPD�GH�3yV�
*UDGXDomR� 6WULFWR� 6HQVX�� 8QLYHUVLGDGH� 3LWiJRUDV� 8QRSDU�� /RQGULQD�� ������ 'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�SJVVNURWRQ�FRP�EU�ELWVWUHDP�������������������3$8/<1(���72/(1
7,12���$16(/02�SGI!��$FHVVR�HP�����RXW�������

$1781(6��$�� (�� &�� HW� DO�� $FHUROD� QHFWDU�ZLWK� DGGHG�PLFURHQFDSVXODWLRQ� SURELRWLF�� )RRG�
6FLHQFH�DQG�7HFKQRORJ\��Y������S����������������

%$'$5Ï�� $�� &�� /�� HW� DO�� $OLPHQWRV� SURELyWLFRV�� DSOLFDo}HV� FRPR� SURPRWRUHV� GH� VD~GH�
KXPDQD��5HYLVWD�'LJLWDO�GH�1XWULomR��,SDWLQJD��Y�����Q�����S����������������

%$.5��6��$��7KH�SRWHQWLDO�DSSOLFDWLRQV�RI�SURELRWLFV�RQ�GDLU\�DQG�QRQ�GDLU\�IRRGV�IRFXVLQJ�RQ�
YLDELOLW\�GXULQJ�VWRUDJH��%LRFDWDO\VLV�DQG�$JULFXOWXUDO�%LRWHFKQRORJ\��Y�����Q�����S�����������
�����

%$5526��7��7� $� 6� 3URSULHGDGHV�EHQpILFDV�GR�NHILU�SDUD�R�FRQWUROH�GD�VD~GH��XP�HVWXGR�
GH�UHYLVmR� ���������I��7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR��*UDGXDomR�HP�1XWULomR�� � &HQWUR�
$FDGrPLFR�GH�9LWyULD��8QLYHUVLGDGH�)HGHUDO�GH�3HUQDPEXFR��9LWyULD�GH�6DQWR�$QWmR��������
'LVSRQtYHO� HP��
�KWWSV���UHSRVLWRULR�XISH�EU�ELWVWUHDP�������������������%$5526��F���7�&��$�PDUD
���7DP\UHV���$QJHOD���6LOYD���GH�SGI!��$FHVVR�HP�����RXW�������

%(=(55$�&��9��HW�DO��&RPSRUWDPHQWR�UHROyJLFR�GH�VXFR�PLVWR�HODERUDGR�FRP�IUXWDV�WURSLFDLV��
%UD]��-��)RRG�7HFKQR��&DPSLQDV��Y������Q�����S�����������������

%/,*+�� (� *��� '<(5�� :� -�� � $� UDSLG� PHWKRG� RI� WRWDO� OLSLG� H[WUDFWLRQ� DQG� SXULILFDWLRQ��
&DQDGLDQ�-RXUQDO�RI�%LRFKHPLVWU\�DQG�3K\VLRORJ\��Y������Q�����S����������

%26&$5,2/,��0��3��,QIOXrQFLD�GH�SURELyWLFRV�QD�HQFDSVXODomR�GH�EDFWpULDV�SURELyWLFDV�
DGLFLRQDGDV� HP� VRUYHWH�� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD� GH� 3URFHVVRV�
4XtPLFRV� H� %LRTXtPLFRV�� ± (VFROD� GH� (QJHQKDULD�0DXi�� &HQWUR�8QLYHUVLWiULR� GR� ,QVWLWXWR�
0DXi� GH� WHFQRORJLD�� 6mR� &DHWDQR� GR� 6XO�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��PDXD�EU�ILOHV�GLVVHUWDFRHV�LQIOXHQFLD�GH�SUHELRWLFRV�QD�HQFDSVXODFDR�GH�EDFWHULDV�
SURELRWLFDV�DGLFLRQDGDV�HP�VRUYHWH�SGIޓ��$FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR�GD�$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��0$3$���,QVWUXomR�1RUPDWLYD�
Q�����GH���MDQ��������'LiULR�2ILFLDO�GD�8QLmR��%UDVtOLD��Q��������MDQ��������6HomR�,��S���������
>$SURYD�RV�5HJXODPHQWRV�7pFQLFRV�SDUD�IL[DomR�GRV�SDGU}HV�GH�LGHQWLGDGH�H�TXDOLGDGH�SDUD�
SROSDV�H�VXFRV�GH�IUXWDV@�
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%5$6,/��0LQLVWpULR�GD�$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��0$3$���3RUWDULD�Q�����GH����
GH� QRYHPEUR� GH� ������ 'LVS}H� VREUH� RV� PpWRGRV� DQDOtWLFRV� GH� EHELGDV� H� YLQDJUH�� � $QH[R��
0DQXDO�GH�0pWRGRV�GH�$QiOLVHV�GH�%HELGDV�H�9LQDJUHV��0pWRGR����± $FLGH]�7RWDO�7LWXOiYHO��
'LiULR�2ILFLDO�GD�5HS~EOLFD�)HGHUDWLYD�GR�%UDVLO��%UDVtOLD�����QRY������D��6HomR����SW�����
'LVSRQtYHO� HP�� �KWWS���ZZZ�DJULFXOWXUD�JRY�EU�DVVXQWRV�ODERUDWRULRV�OHJLVODFRHV�H�
PHWRGRV�DUTXLYRV�PHWRGRV�GD�DUHD�EHY�LTD�QDR�DOFRROLFRV����DFLGH]�WRWDO�WLWXODYHO�SGI!��
$FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR�GD�$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��0$3$���3RUWDULD�Q�����GH����
GH�QRYHPEUR�GH�������'LVS}H�VREUH�RV�PpWRGRV�DQDOtWLFRV�GH�EHELGDV�H�YLQDJUH�TXH� $QH[R��
0DQXDO�GH�0pWRGRV�GH�$QiOLVHV�GH�%HELGDV�H�9LQDJUHV��0pWRGR����± 1LWURJrQLR�WRWDO��'LiULR�
2ILFLDO�GD�5HS~EOLFD�)HGHUDWLYD�GR�%UDVLO��%UDVtOLD�����QRY������E��6HomR����SW�����'LVSRQtYHO�
HP�� �KWWS���ZZZ�DJULFXOWXUD�JRY�EU�DVVXQWRV�ODERUDWRULRV�OHJLVODFRHV�H�PHWRGRV�DUTXLYRV�
PHWRGRV�GD�DUHD�EHY�LTD�QDR�DOFRROLFRV����QLWURJHQLR�
WRWDO�SGI�##GRZQORDG�ILOH�1�&����2���$/&2�&����/,&26����
��������1LWURJ�&��$$QLR���7RWDO�SGI!� $FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR�GD�$JULFXOWXUD��3HFXiULD�H�$EDVWHFLPHQWR��0$3$���3RUWDULD�Q�����GH����
GH� QRYHPEUR� GH� ������ 'LVS}H� VREUH� RV� PpWRGRV� DQDOtWLFRV� GH� EHELGDV� H� YLQDJUH�� � $QH[R��
0DQXDO� GH�0pWRGRV� GH�$QiOLVHV� GH�%HELGDV� H� 9LQDJUHV��0pWRGR� ��� ± $o~FDUHV� UHGXWRUHV��
'LiULR�2ILFLDO�GD�5HS~EOLFD�)HGHUDWLYD�GR�%UDVLO��%UDVtOLD�����QRY������F��6HomR����SW�����
'LVSRQtYHO� HP�� �KWWS���ZZZ�DJULFXOWXUD�JRY�EU�DVVXQWRV�ODERUDWRULRV�PHWRGRV�DUTXLYRV�
PHWRGRV�GD�DUHD�EHY�LTD�QDR�DOFRROLFRV����DFXFDUHV�UHGXWRUHV�QDR�UHGXWRUHV�H�
WRWDLV�SGI�##GRZQORDG�ILOH�1�&����2���$/&2�&����/,&26����
��������$�&��$��&��%$FDUHV���UHGXWRUHV����1�&��$�R���UHGXWRUHV���H�
��7RWDLV�SGI!��$FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR�GD�VD~GH� $JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD��$19,6$���5HVROXomR�
5'&�Q�����GH����GH�MDQHLUR�GH�������5HJXODPHQWR�7pFQLFR�6REUH�2V�3DGU}HV�0LFURELROyJLFRV�
SDUD�$OLPHQWRV��'LiULR�2ILFLDO�GD�5HS~EOLFD�)HGHUDWLYD�GR�%UDVLO��%UDVtOLD�����GH�MDQHLUR�GH�
������ 'LVSRQtYHO� HP��
�KWWS���SRUWDO�DQYLVD�JRY�EU�GRFXPHQWV���������������5'&B��B�����SGI���IIGGI�������
�����EIDF����D�������E!��$FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR�GD�6D~GH��$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD��5'&�Q�����GH���GH�
MDQHLUR�GH�������5HJXODPHQWR�7pFQLFR�GH�6XEVWkQFLDV�%LRDWLYDV�H�3URELyWLFRV� ,VRODGRV�FRP�
DOHJDomR�GH�SURSULHGDGHV�IXQFLRQDO�H�RX�GH�VD~GH��'LiULR�2ILFLDO�GD�8QLmR��%UDVtOLD����GH�MDQ��
������ 'LVSRQtYHO� HP��
�KWWSޒ��SRUWDO�DQYLVD�JRY�EU�GRFXPHQWV��������������5'&B��B�����SGI�HHD�����������
�F����I�������HH�����Fޓ��$FHVVR�HP����VHW�������

%5$6,/�� 0LQLVWpULR� GD� 6D~GH�� $JrQFLD� 1DFLRQDO� GH� 9LJLOkQFLD� VDQLWiULD�� $OLPHQWRV� FRP�
$OHJDo}HV� GH� 3URSULHGDGHV� )XQFLRQDLV� H RX� GH� 6D~GH�� 1RYRV� $OLPHQWRV�� ,QJUHGLHQWHV��
6XEVWkQFLDV� %LRDWLYDV� H� 3URELyWLFRV�� ,;� /LVWD� GH� DOHJDo}HV� GH� SURSULHGDGH� IXQFLRQDO�
DSURYDGDV��$WXDOL]DGR�HP��MXOKR�GH�������
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%5$6,/��0LQLVWpULR�GD�6D~GH��$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�6DQLWiULD��5'&�Q�������GH ���
GH�VHWHPEUR�GH�������$SURYD�R�UHJXODPHQWR�WpFQLFR�SDUD�SURGXWRV�SURWHLFRV�GH�RULJHP�YHJHWDO��
'LiULR� 2ILFLDO� GD� 8QLmR�� %UDVtOLD�� ��� VHW�� ������ 'LVSRQtYHO� HP��
�KWWSV���ZZZ�VDXGH�UM�JRY�EU�FRPXP�FRGH�0RVWUDU$UTXLYR�SKS"& 0M,�1Z��&��&!��
$FHVVR�HP����VHW�������

%5$6,/��0LQLVWpULR� GD� $JULFXOWXUD�� 3HFXiULD� H� $EDVWHFLPHQWR� 3RUWDULD� 1�� ����� GH� ��� GH�
QRYHPEUR�GH�������$SURYD�RV�5HJXODPHQWRV�7pFQLFRV�SDUD�)L[DomR�GRV�3DGU}HV�GH�,GHQWLGDGH�
H�4XDOLGDGH�� SDUD� UHIUHVFR�� UHIULJHUDQWH�� SUHSDUDGR�RX� FRQFHQWUDGR� OtTXLGR� SDUD� UHIUHVFR� RX�
UHIULJHUDQWH��SUHSDUDGR�VyOLGR�SDUD�UHIUHVFR��[DURSH�H�FKi�SURQWR�SDUD�FRQVXPR��'LiULR�2ILFLDO�
GD�8QLmR��%UDVtOLD�����QRY�������

%5$6,/��0LQLVWpULR�GD�6D~GH��$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�VDQLWiULD� 5HVROXomR�Q������GH�
���GH�DEULO�GH�������5HJXODPHQWR�WpFQLFR�TXH�HVWDEHOHFH�DV�GLUHWUL]HV�EiVLFDV�SDUD� DQiOLVH�H�
FRPSURYDomR� GH� SURSULHGDGHV� IXQFLRQDLV� H� RX� GH� VD~GH� DOHJDGDV� HP� URWXODJHP� GH�
DOLPHQWRV� 'LiULR�2ILFLDO�GD�8QLmR��%UDVtOLD����PDL��������6HomR����S���������D�

%5$6,/��0LQLVWpULR�GD�6D~GH��$JrQFLD�1DFLRQDO�GH�9LJLOkQFLD�VDQLWiULD� 5HVROXomR�Q������GH�
���GH� DEULO� GH�������5HJXODPHQWR� WpFQLFR�GH�SURFHGLPHQWRV�SDUD� UHJLVWUR�GH� DOLPHQWR� FRP�
DOHJDomR�GH�SURSULHGDGHV�IXQFLRQDLV�H�RX�GH�VD~GH�HP�VXD�URWXODJHP� 'LiULR�2ILFLDO�GD�8QLmR��
%UDVtOLD����PDL��������6HomR����S���������E�

&$5'262�� 7�� /� (YROXomR� GRV� SDGU}HV� DOLPHQWDUHV� H� VXD� LQIOXrQFLD� QR� PHUFDGR� GH�
DOLPHQWRV� VDXGiYHLV� ������ ��� I��0RQRJUDILD� �&XUVR� GH� &LrQFLDV� (FRQ{PLFDV�� � 6HWRU� GH�
&LrQFLDV�6RFLDLV�$SOLFDGDV��8QLYHUVLGDGH�)HGHUDO�GR�3DUDQi��&XULWLED��������'LVSRQtYHO�HP��
�KWWSV���DFHUYRGLJLWDO�XISU�EU�ELWVWUHDP�KDQGOH������������7+$66,$���/$5,66$���&$
5'262�SGI"VHTXHQFH �!��$FHVVR�HP�����RXW�������

&$502�(��/���)(51$1'(6��5��9��%���%25*(6��6��9��0LFURHQFDSVXODomR�SRU�VSUD\�GU\LQJ��
QRYRV� ELRSROtPHURV� H� DSOLFDo}HV� QD� WHFQRORJLD� GH� DOLPHQWRV�� -RXUQDO� RI� &KHPLFDO�
(QJLQHHULQJ�DQG�&KHPLVWU\��Y����Q����S�������������

&$9$/+(,52��&� 3�� HW� DO�� (QFDSVXODomR�� DOWHUQDWLYD� SDUD� D� DSOLFDomR� GH�PLFURUJDQLVPRV�
SURELyWLFRV� HP� DOLPHQWRV� WHUPLFDPHQWH� SURFHVVDGRV��&LrQFLD� H�1DWXUD� Y����� HG��(VSHFLDO�
1DQR�H�0LFURHQFDSVXODomR�GH�FRPSRVWRV�ELRDWLYRV�H�SURELyWLFRV�HP�DOLPHQWRV��S����± ���������

&+$03$*1(�&�� 3�� HW� DO�� 5HFRPPHQGDWLRQV� IRU� WKH� YLDELOLW\� DVVHVVPHQW� RI� SURELRWLFV� DV�
FRQFHQWUDWHG� FXOWXUHV� DQG� LQ� IRRG�PDWULFHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� )RRG�0LFURELRORJ\��
Y������Q�����S����������������
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&+$03$*1(��&��3��HW�DO��(IIHFWV�RI�VWRUDJH�FRQGLWLRQV��PLFURHQFDSVXODWLRQ�DQG�LQFOXVLRQ�LQ�
FKRFRODWH� SDUWLFOHV� RQ� WKH� VWDELOLW\� RI� SURELRWLF� EDFWpULD� LQ� LFH� FUHDP�� ,QWHUQDWLRQDO�'DLU\�
-RXUQDO��Y������S����������������

&+$03$*1(��&��3���*$5'1(5��1��-��(IIHFW�RI�VWRUDJH�LQ�D�IUXLW�RQ�VXEVHTXHQW�VXUYLYDO�RI�
SURELRWLF�ODFWREDFLOOL�WR�JDVWUR�LQWHVWLQDO�VWUHVVHV� )RRG�5HVHDUFK�,QWHUQDWLRQDO��Y������S������
����������

&+È9$55,��0�� HW� DO��0LFURHQFDSVXODWLRQ�RI� D�SURELRWLF� DQG�SUHELRWLF� LQ� DOJLQDWH�FKLWRVDQ�
FDSVXOHV�LPSURYHV�VXUYLYDO�LQ�VLPXODWHG�JDVWUR�LQWHVWLQDO�FRQGLWLRQV� ,QWHUQDWLRQDO�-RXUQDO�RI�
)RRG�0LFURELRORJ\��Y������S���������������

&2(/+2��-��&��(ODERUDomR�GH�EHELGD�SURELyWLFD�D�SDUWLU�GH�VXFR�GH�ODUDQMD�IHUPHQWDGR�
FRP� /DFWREDFLOOXV� FDVHL� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� HP� &LrQFLD� H� 7HFQRORJLD� GH�
$OLPHQWRV�� ± 'HSDUWDPHQWR� GH� 7HFQRORJLD� GH� $OLPHQWRV�� 8QLYHUVLGDGH� )HGHUDO� GR� &HDUi��
)RUWDOH]D��������'LVSRQtYHO�HP��KWWSޒ���ZZZ�SSJFWD�XIF�EU�MDPLOHFRHOKR�SGIޓ��$FHVVR�HP����
VHW�������

&22.��0��7��HW�DO��0LFURHQFDSVXODWLRQ�RI�SURELRWLFV�IRU�JDVWURLQWHVWLQDO�GHOLYHU\��-RXUQDO�RI�
&RQWUROOHG�5HOHDVH��Y�������Q�����S��������������

',0,75(//28�'��HW�DO��6XUYLYDO�RI�VSUD\�GULHG�PLFURHQFDSVXODWHG�/DFWREDFLOOXV�FDVHL�$7&&�
���� LQ�VLPXODWHG�JDVWURLQWHVWLQDO�FRQGLWLRQV�DQG�IHUPHQWHG�PLON��/:7�� )RRG�6FLHQFH�DQG�
7HFKQRORJ\��Y������S����������������

',1*��:��.���6+$+��1��3��6XUYLYDO�RI�IUHH�DQG�PLFURHQFDSVXODWHG�SURELRWLF�EDFWHULD�LQ�RUDQJH�
DQG�DSSOH�MXLFHV��,QWHUQDWLRQDO�)RRG�5HVHDUFK�-RXUQDO��Y������Q�����S����������������

'8%(<��0�5���3$7(/��9�3��3URELRWLFV��$�SURPLVLQJ�WRRO�IRU�FDOFLXP�DEVRUSWLRQ��7KH�2SHQ�
1XWULWLRQ�-RXUQDO��Y������S� �������������

(&.(57��&� %DFWpULDV�OiWLFDV��$YDOLDomR�GD�UHVLVWrQFLD�DR�WUDWR�JDVWULQWHVWLQDO�VLPXODGR�
H�HQFDSVXODPHQWR�FRP�VRURV�OiFWHRV������������I��'LVVHUWDomR��0HVWUDGR�HP�%LRWHFQRORJLD��
� &HQWUR� 8QLYHUVLWiULR� 81,9$7(6�� /DMHDGR�� ������ 'LVSRQtYHO�
HP��KWWSV���ZZZ�XQLYDWHV�EU�EGX�ELWVWUHDP������������������&DPLOD(FNHUW�SGI!�� $FHVVR�
HP�����RXW�������

(7&+(3$5(��0� $�� HW� DO��0LFURHQFDSVXODomR� GH� SURELyWLFRV� XWLOL]DQGR� DOJLQDWR� GH� VyGLR��
&LrQFLD�5XUDO� 6DQWD�0DULD��Y����� Q�����������
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)$1*��6��%��HW�DO��/LYH�DQG�KHDWNLOOHG�/DFWREDFLOOXV�UKDPQRVXV**�XSUHJXODWH�JHQH�H[SUHVVLRQ�
RI�SUR�LQIODPPDWRU\�F\WRNLQHV�LQ���IOXRURXUDFLO�SUHWUHDWHG�&DFR���FHOOV��6XSSRUWLYH�&DUH�LQ�
&DQFHU��Y������S�������± �����������

)$2�:+2�� (YDOXDWLRQ� RI� KHDOWK� DQG� QXWULWLRQDO� SURSHUWLHV� RI� SURELRWLFV� LQ� IRRG� LQFOXGLQJ�
SRZGHU�PLON�ZLWK�OLYH�ODFWLF�DFLG�EDFWHULD��5HSRUW�RI�D�-RLQW�)$2�:+2�([SHUW�&RQVXOWDWLRQ�
RQ� (YDOXDWLRQ� RI� +HDOWK� DQG� 1XWULWLRQDO� 3URSHUWLHV� RI� 3URELRWLFV� LQ� )RRG� ,QFOXGLQJ�
3RZGHU� 0LON� ZLWK� /LYH� /DFWLF� $FLG� %DFWHULD�� &yUGRED�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��LVDSSVFLHQFH�RUJ�ZS�FRQWHQW�XSORDGV���������
)$2�:+2������3URELRWLFV�5HSRUW�SGIޓ��$FHVVR�HP����VHW�������

)$5$21,��$� 6��HW�DO��3URSULHGDGHV�UHROyJLFDV�GH�VXFRV�PLVWRV�GH�PDQJD��JRLDED�H�DFHUROD�
DGLFLRQDGRV�GH�ILWRTXtPLFRV� %UD]LOLDQ�-RXUQDO�RI�)RRG�7HFKQRORJ\��&DPSLQDV��Y������Q�����
S��������������

)$5,$��/� 0� 3RWHQFLDO�SURELyWLFR�LQ�YLWUR�GH�PLFURUJDQLVPRV�SURELyWLFRV�YHLFXODGRV�HP�
OHLWHV�IHUPHQWDGRV�IXQFLRQDLV�FRPHUFLDLV�����������I��7UDEDOKR�GH�FRQFOXVmR�GH�FXUVR��&XUVR�
GH�0HGLFLQD�9HWHULQiULD�� � &HQWUR�XQLYHUVLWiULR� GH�)RUPLJD��81,)25�0*��)RUPLJD��������
'LVSRQtYHO� HP��
�KWWSV���ELEOLRWHFDGLJLWDO�XQLIRUPJ�HGX�EU�������[POXL�ELWVWUHDP�KDQGOH���������������7&&
������/8,=$���027$�SGI"VHTXHQFH �	LV$OORZHG \!��$FHVVR�HP�����RXW�������

)$5,$6��1� 9��0� &UHVFLPHQWR�H�VREUHYLYrQFLD�GH�/DFWREDFLOOXV�UKDPQRVXV $7&&������
HP�VXFR�GH�0DUDFXMi�GD�&DDWLQJD��3DVVLIORUD�FLQFLQQDWD������������I��'LVVHUWDomR��3URJUDPD�
GH�3yV�JUDGXDomR�HP�%LRWHFQRORJLD�,QGXVWULDO��± &HQWUR�GH�%LRFLrQFLDV��8QLYHUVLGDGH�)HGHUDO�
GH� 3HUQDPEXFR�� 5HFLIH�� ������ 'LVSRQtYHO� HP��
�KWWSV���UHSRVLWRULR�XISH�EU�KDQGOH����������������!��$FHVVR�HP�����RXW�������

)$5,$6�� 7� *�� 6�� 9LDELOLGDGH� GH� /DFWREDFLOOXV� UKDPQRVXV� H� /DFWREDFLOOXV� FDVHL
HQFDSVXODGRV�HP�VRUYHWH�GH�FDMi��'LVVHUWDomR��0HVWUDGR��± 3URJUDPD�GH�3yV�*UDGXDomR�HP�
1XWULomR�� 8QLYHUVLGDGH� )HGHUDO� GH� 3HUQDPEXFR�� 5HFLIH�� ������ 'LVSRQtYHO� HP��
�KWWSV���UHSRVLWRULR�XISH�EU�ELWVWUHDP�������������������',66(57$�&�����&����2�
��7KD�&��$'VD���*DEULHOD���6LOYD���GH���)DULDV�SGI!��$FHVVR�HP����VHW�������

)(55(,5$��*��0���*8,0$5(6��0��-��2��&���0$,$��0��&��$��(IHLWR�GD�WHPSHUDWXUD�H�WD[D�
GH� FLVDOKDPHQWR� QDV� SURSULHGDGHV� GH� HVFRDPHQWR� GD� SROSD� GH� FXSXDoX� �7KHREURPD�
JUDQGLIORUXP�6FKXP��LQWHJUDO��5HYLVWD�%UDVLOHLUD�)UXWLFXOWXUD��-DERWLFDEDO��Y������Q�����S������
����������

)/(6+��$� *� 7���32=,20<&.��$� .���'$0,1��'� '� &��2�XVR�WHUDSrXWLFR�GRV�VLPELyWLFRV��
$UTXLYRV�%UDVLOHLURV�GH�&LUXUJLD�'LJHVWLYD��6mR�3DXOR��Y������Q�����S����������������



ϲϳ

)22'� ,1*5(',(176� %5$6,/�� 3URELyWLFRV�� SUHELyWLFRV� H� VLPELyWLFRV�� 5HYLVWD� )RRG�
,QJUHGLHQWV�%UDVLO� 6mR�3DXOR��Q�����S���������������

)5,7=(1�)5(,5(��&��%��HW�DO��(IIHFW�RI�PLFURHQFDSVXODWLRQ�RQ�VXUYLYDO�RI�%LILGREDFWHULXP�
%%���� H[SRVHG� WR� VLPXODWHG� JDVWURLQWHVWLQDO� FRQGLWLRQV� DQG� KHDW� WUHDWPHQWV� /:7� )RRG�
6FLHQFH�DQG�7HFKQRORJ\��Y������Q�����S��������������

)857$'2�� /�� /� 9LDELOLGDGH� GH� EDFWpULDV� SURELyWLFDV� HP� VXFR� WURSLFDO� GH� PDQJD� H�
VREUHYLYrQFLD�GDV�HVWLUSHV�jV�FRQGLo}HV�JDVWURLQWHVWLQDLV� VLPXODGDV� LQ�YLWUR�����������)��
'LVVHUWDomR��3yV�*UDGXDomR�6WULFWR�6HQVX�HP�&LrQFLD�H�7HFQRORJLD�GH�$OLPHQWRV��� ,QVWLWXWR�
)HGHUDO�GH�(GXFDomR��&LrQFLD�H�7HFQRORJLD�GR�6XGHVWH�GH�0LQDV�*HUDLV��5LR�3RPED�������
'LVSRQtYHO� HP��
�KWWSV���PSFWD�ULRSRPED�LIVXGHVWHPJ�HGX�EU�SGI�GLVVHUWDFRHV���������������B/�&���'9,
$���/$'(,5$���)857$'2�LPSULPLU�SGI!��$FHVVR�HP����VHW�������

*(%$5$� &�� HW� DO�� 9LDELOLW\� RI� /DFWREDFLOOXV� DFLGRSKLOXV /D�� LQ� SHFWLQ±ZKH\� SURWHLQ�
PLFURSDUWLFOHV� GXULQJ� H[SRVXUH� WR� VLPXODWHG� JDVWURLQWHVWLQDO� FRQGLWLRQV�� )RRG� 5HVHDUFK�
,QWHUQDWLRQDO��Y������S����±����������

*21��5��/� 5��$SOLFDomR�H�YLDELOLGDGH�GH�/��DFLGRSKLOXV��%LILGREDFWHULXP�H 6��WKHUPRSKLOXV
PLFURHQFDSVXODGRV�HP�IUR]HQ�\RJXUW�GH�VRMD�����������I��7UDEDOKR�GH�FRQFOXVmR�GH�FXUVR�
�JUDGXDomR��± &XUVR�6XSHULRU�GH�(QJHQKDULD�GH�$OLPHQWRV��8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�
GR 3DUDQi�� &DPSR� 0RXUmR�� ������ 'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�URFD�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������&0B&2($/B����B�B���SGI!��
$FHVVR�HP����VHW�������

*5$<��$��HW�DO��'HWHUPLQDWLRQ�RI�PLFURFDSVXOH�SK\VLFRFKHPLFDO��VWUXFWXUDO��DQG�PHFKDQLFDO�
SURSHUWLHV��3DUWLFXRORJ\��Y�����S����±���������

+$%,/��1� HW� DO��+HDW�NLOOHG�SURELRWLF�EDFWHULD�GLIIHUHQWLDOO\� UHJXODWH�FRORQLF�HSLWKHOLDO� FHOO�
SURGXFWLRQ� RI� KXPDQ� ȕ�GHIHQVLQ���� GHSHQGHQFH� RQ� LQIODPPDWRU\� F\WRNLQHV�� %HQHILFLDO�
0LFUREHV��Y�����S������± ����������

,%$5=��$���*21=$/(=��&�� (63/8*$6��6��5KHRORJ\�RI�FODULILHG�IUXLW�MXLFHV�� ,,,��2UDQJH�
MXLFHV��-RXUQDO�RI�)RRG�(QJLQHHULQJ��Y������S�����±����������

,/+$�� (�� &��/DFWREDFLOOXV� SDUDFDVHL )18� � ,VRODGR� GH� IHUPHQWR� GH� XYD��$YDOLDomR� GH�
FDUDFWHUtVWLFDV� SURELyWLFDV�� UHVLVWrQFLD� D� PLFURHQFDSVXODomR� SRU� VSUD\� GU\LQJ H�
TXDQWLILFDomR�HP�LRJXUWH�SRU�3&5�HP�WHPSR�UHDO������������I��7HVH��'RXWRUDGR�HP�&LrQFLD�
GRV� $OLPHQWRV�� ± &HQWUR� &LrQFLDV� $JUiULDV�� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� &DWDULQD��
)ORULDQySROLV�� ������ 'LVSRQtYHO� HP��



ϲϴ

�KWWSV���UHSRVLWRULR�XIVF�EU�ELWVWUHDP�KDQGOH�������������������������SGI"VHTXHQFH �!��
$FHVVR�HP�����RXW�������

,167,7872�$'2/)2�/87=��0pWRGRV�ItVLFR�TXtPLFRV�SDUD�DQiOLVHV�GH�DOLPHQWRV�����HG��
���� (GLomR� GLJLWDO��� 6mR� 3DXOR�� ,QVWLWXWR� $GROIR� /XW]�� ������ ����� S�� 'LVSRQtYHO� HP��
�KWWS���ZZZ�LDO�VS�JRY�EU�UHVRXUFHV�HGLWRULQSODFH�LDO�����B�B���DQDOLVHGHDOLPHQWRVLDOB�����
SGI!��$FHVVR�HP�����VHW�������

-21(6��0� /�� 0$5721,��&� -�� 35$.$6+��6��&KROHVWHURO�ORZHULQJ�DQG�LQKLELWLRQ�RI�VWHURO�
DEVRUSWLRQ�E\ /DFWREDFLOOXV�UHXWHUL 1&,0%��������D�UDQGRPL]HG�FRQWUROOHG�7ULDO��(XURSHDQ�
-RXUQDO�RI�&OLQLFDO�1XWULWLRQ��Y� ��� S������±�����������

.$5� )���.$<$� %��$��7KH�UKHRORJLFDO�EHKDYLRU�RI� FRQFHQWUDWHG�RUDQJH� MXLFH� ,Q����WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�+HDW�7UDQVIHU��)OXLG�0HFKDQLFV�DQG�7KHUPRG\QDPLFV��2UODQGR��
)ORULGD�� ������ 'LVSRQtYHO� HP��
�KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ��D�I�����H��DF���E���G����D�DDGEH����G����SGI!��
$FHVVR�HP�����RXW�������

.,62��0��HW�DO��3URWHFWLYH�HIILFDF\�RI�RUDOO\�DGPLQLVWHUHG��KHDW�NLOOHG�/DFWREDFLOOXV�SHQWRVXV
E����DJDLQVW�LQIOXHQ]D�$�YtUXV��6FLHQWLILF�5HSRUWV��Y�����S�������± �����������

.5$6$(.2237�� :��� :$7&+$5$32.$�� 6�� (IIHFW� RI� DGGLWLRQ� RI� LQXOLQ� DQG�
JDODFWRROLJRVDFFKDULGH�RQ�WKH�VXUYLYDO�RI�PLFURHQFDSVXODWHG�SURELRWLFV�LQ�DOJLQDWH�EHDGV�����
FRDWHG�ZLWK�FKLWRVDQ�LQ�VLPXODWHG�GLJHVWLYH�V\VWHP��\RJXUW�DQG�IUXLW�MXLFH��/:7�� )RRG�6FLHQFH�
DQG�7HFKQRORJ\��Y������S����������������

/(%/$1&�� -�� *�� HW� DO�� %ဨ*URXS� 9LWDPLQV� 3URGXFWLRQ� E\� 3URELRWLF� /DFWLF� $FLG� %DFWHULD��
%LRWHFKQRORJ\�RI�/DFWLF�$FLG�%DFWHULD��1RYHO�$SSOLFDWLRQV����HG���S����������������

/,0$��'� &� 1� 6XFR�GH�EDQDQD� HP�Sy� SURELyWLFR� ������ ��� I��'LVVHUWDomR� �0HVWUDGR�� �
)DFXOGDGH�GH�(QJHQKDULD�GH�$OLPHQWRV��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��&DPSLQDV��������
'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�XQLFDPS�EU�ELWVWUHDP�5(326,3����������/LPDB'LDQD&ODUD1XQHVGHB0�S
GI!��$FHVVR�HP����VHW�������

/25(1=�� -� *�� &RPSDUDomR� GRV� PpWRGRV� GH� HPXOVLILFDomR� H� VSUD\� GU\LQJ� QD�
PLFURHQFDSVXODomR�GH�/DFWREDFLOOXV�DFLGRSKLOXV �/$����H�DSOLFDomR�HP�VRUYHWH������������
I��'LVVHUWDomR� �0HVWUDGR� HP�&LrQFLD� GH�$OLPHQWRV�� � &LrQFLD� GRV�$OLPHQWRV� GR�&HQWUR� GH�
&LrQFLDV $JUiULDV��8QLYHUVLGDGH�)HGHUDO� GH�6DQWD�&DWDULQD��)ORULDQySROLV�� ������'LVSRQtYHO�
HP���KWWSV���FRUH�DF�XN�GRZQORDG�SGI����������SGI!��$FHVVR�HP����VHW�������



ϲϵ

0$&,(/�� *�� 0� 0LFURHQFDSVXODomR� GH� /DFWREDFLOOXV� DFLGRSKLOXV SRU� VSUD\�GU\LQJ
XWLOL]DQGR�VRUR�GRFH�H�OHLWH�GHVQDWDGR�����������I��'LVVHUWDomR��0HVWUDGR�HP�7HFQRORJLD�GH�
$OLPHQWRV��� )DFXOGDGH�GH�(QJHQKDULD�GH�$OLPHQWRV�GD�8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��
&DPSLQDV�� ������ 'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�XQLFDPS�EU�ELWVWUHDP�5(326,3����������0DFLHOB*XLOKHUPHGH0RXUDB0�
SGI!��$FHVVR�HP�����RXW�������

0$'85(,5$��$��5� HW�DO��3URWHFWLYH�HIIHFW�RI�ZKH\�FKHHVH�PDWUL[�RQ�SURELRWLF�VWUDLQV�H[SRVHG�
WR� VLPXODWHG� JDVWURLQWHVWLQDO� FRQGLWLRQV�� )RRG� 5HVHDUFK� ,QWHUQDWLRQDO�� Y�� ���� S�� ���������
�����

0$+%22%,��6��HW�DO��7KH�HIIHFWV�RI�SURELRWLF�VXSSOHPHQWDWLRQ�RQ�PDUNHUV�RI�EORRG�OLSLGV��DQG�
EORRG�SUHVVXUH�LQ�SDWLHQWV�ZLWK�SUHGLDEHWHV��$�UDQGRPL]HG�FOLQLFDO�WULDO��,QWHUQDWLRQDO�-RXUQDO�
RI�3UHYHQWLYH�0HGLFLQH��Y�����Q�����������

0$57,1��0��-��HW�DO��0LFURHQFDSVXODWLRQ�RI�EDFWHULD��$�UHYLHZ�RI�GLIIHUHQW�WHFKQRORJLHV�DQG�
WKHLU�LPSDFW�RQ�WKH SURELRWLF�HIIHFWV��,QQRYDWLYH�)RRG�6FLHQFH�DQG�(PHUJLQJ�7HFKQRORJLHV��
Y�����S���±���������

0$57,16��(��0��)� HW�DO� )UXLW�VDODG�DV�D�QHZ�YHKLFOH�IRU�SURELRWLF�EDFWHULD��)RRG�6FLHQFH�
DQG�7HFKQRORJ\� Y������S����������������

0$57,16��(� 0� )��HW�DO��3URGXFWV�RI�YHJHWDEOH�RULJLQ��$�QHZ�DOWHUQDWLYH�IRU�WKH�FRQVXPSWLRQ�
RI�SURELRWLF�EDFWHULD��)RRG�5HVHDUFK�,QWHUQDWLRQDO��Y�����Q�����S����±����������

0$57,16��(� 0� )��9LDELOLGDGH�GR�XVR�GH�VDODGD�GH�IUXWDV�PLQLPDPHQWH�SURFHVVDGD�FRPR�
YHtFXOR� GH PLFUR�RUJDQLVPRV� SURELyWLFRV�� ������ ��� I�� 7HVH� �GRXWRUDGR�� ± 8QLYHUVLGDGH�
)HGHUDO� GH� 9LoRVD�� 9LoRVD�� ������ 'LVSRQtYHO� HP��
�KWWS���ZZZ�ORFXV�XIY�EU�ELWVWUHDP�KDQGOH���������������WH[WR���FRPSOHWR�SGI"VHTXHQFH 
�!��$FHVVR�HP����VHW�������

0(1(=(6��&��5��HW�DO��0LFURHQFDSVXODomR�GH�SURELyWLFRV��DYDQoRV�H�SHUVSHFWLYDV��&LrQFLD�
5XUDO��6DQWD�0DULD��Y������Q�����S������������������

0(1(=(6��/� $� $��0LFURHQFDSVXODomR�GH�/DFWREDFLOOXV�DFLGRSKLOXV XWLOL]DQGR�H[WUDWR�GH�
VRMD�H�PDOWRGH[WULQD�����������I��'LVVHUWDomR��0HVWUDGR��� 3URJUDPD�GH�3yV�*UDGXDomR�HP�
7HFQRORJLD�GH�$OLPHQWRV�GD�8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��0HGLDQHLUD��������
'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������0'B33*7$B0B0HQH]HV��&���/
HLGLDQH���$QGUHLD���$FRUGLB�����SGI!��$FHVVR�HP����VHW�������



ϳϬ

0,1,0��9��3��5��$QiOLVH�6HQVRULDO��(VWXGRV�FRP�FRQVXPLGRUHV����HG��9LoRVD��8QLYHUVLGDGH�
)HGHUDO�GH�9LoRVD�������

0277$��*��(� 3URGXomR�GH�[DURSH�FRP�HOHYDGD�FRQFHQWUDokR GH�IUXWRVH�D�SDUWLU�GR�\DFRQ�
�6PDOODQWKXV� VRQFKLIROOLXV�� ������ ��� I�� 7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �*UDGXDomR� HP�
(QJHQKDULD� GH� $OLPHQWRV��� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� &DWDULQD�� )ORULDQySROLV�� ������
'LVSRQtYHO� HP��
�KWWSV���UHSRVLWRULR�XIVF�EU�ELWVWUHDP�KDQGOH������������������7&&BILQDOBJDEULHO�SGI"VHTX
HQFH �!��$FHVVR�HP�����RXW�������

1$0,�� <� HW� DO�� 3URELRWLF� SRWHQWLDO� DQG� ELRWKHUDSHXWLF� HIIHFWV� RI� QHZO\� LVRODWHG� YDJLQDO�
/DFWREDFLOOXV�DFLGRSKLOXV ��</VWUDLQ�RQ�FDQFHU�FHOOV��$QDHUREH��Y������S��������������

12521+$�� )� 0�� )�� 3URSULHGDGHV� GH� DGHVmR� H� DWLYLGDGH� LQLELWyULD� GH� HVSpFLHV� GH�
/DFWREDFLOOXV VREUH�D�LQWHUDomR�GH�(VFKHULFKLD�FROL GLDUUHLRJrQLFDV�HP�FpOXODV�HXFDULyWLFDV��
������ ��� I�� 'LVVHUWDomR� �0HVWUDGR�� ± 3URJUDPD� GH� 0HVWUDGR� HP� %LRORJLD� 3DUDVLWiULD��
8QLYHUVLGDGH� &(80$�� 6mR� /XtV�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��ZZZ�FHXPD�EU�PHVWUDGRELRORJLD�LPDJHV�GLVVHUWDFDR�)UDQFLVFD���0DULD���)HUUHLUD
���1RURQKD�SGI!��$FHVVR�HP����VHW� �����

18$/.$(.8/�6��HW�DO��&KLWRVDQ�FRDWHG�DOJLQDWH�EHDGV�IRU�WKH�VXUYLYDO�RI�PLFURHQFDSVXODWHG�
/DFWREDFLOOXV�SODQWDUXP�LQ�SRPHJUDQDWH�MXLFH��&DUERK\GU� 3RO\P��Y�����S������������������

18$/.$(.8/��6���&+$5$/$032328/26��'��6XUYLYDO�RI�/DFWREDFLOOXV�SODQWDUXP LQ�
PRGHO�VROXWLRQV�DQG�IUXLW�MXLFHV��,QWHUQDWLRQDO�-RXUQDO�RI�)RRG�0LFURELRORJ\��Y�������Q�����S��
��������������

181(6��*��/��HW�DO��0LFURHQFDSVXODomR�GH�FXOWXUDV�SURELyWLFDV��SULQFtSLRV�GR�PpWRGR�GH�VSUD\�
GU\LQJ� &LrQFLD�H�1DWXUD��6DQWD�0DULD��Y�����HG��(VSHFLDO��S������± ����������

2-(77,��9��HW�DO��7KH�HIIHFW�RI�RUDO�VXSSOHPHQWDWLRQ�ZLWK�/DFWREDFLOOXV�UHXWHUL�RU�WLODFWDVH�LQ�
ODFWRVH� LQWROHUDQW� SDWLHQWV�� UDQGRPL]HG� WULDO�� (XURSHDQ� 5HYLHZ� IRU� 0HGLFDO� DQG�
3KDUPDFRORJLFDO�6FLHQFHV��Y������Q�����S����������������

2/,9(,5$��'��&��9LDELOLGDGH�GH�/DFWREDFLOOXV�UKDPQRVXV **�HP�VXFRV�GH�MDEXWLFDED�H�
VREUHYLYrQFLD�jV�FRQGLo}HV�JDVWURLQWHVWLQDLV�VLPXODGDV�LQ�YLWUR� ��������I��'LVVHUWDomR��3yV�
*UDGXDomR� 6WULFWR� 6HQVX� HP� &LrQFLD� H� 7HFQRORJLD� GH� $OLPHQWRV��� ,QVWLWXWR� )HGHUDO� GH�
(GXFDomR��&LrQFLD�H�7HFQRORJLD�GR�6XGHVWH�GH�0LQDV *HUDLV��5LR�3RPED��������'LVSRQtYHO�HP��
�KWWSVޒ��PSFWD�ULRSRPED�LIVXGHVWHPJ�HGX�EU�SGI�GLVVHUWDFRHV����������������B',66(57$
�&�����&����2B'DQLDQH�SGIޓ��$FHVVR�HP����VHW�������
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25/$1'2�� $�� HW� DO�� $QWLSUROLIHUDWLYH� DQG� 3URDSRSWRWLF� (IIHFWV� RI� 9LDEOH� RU� +HDW.LOOHG�
/DFWREDFLOOXV�SDUDFDVHL ,03&����DQG�/DFWREDFLOOXV�UKDPQRVXV **�LQ�+*&����*DVWULF�DQG�
'/'���&RORQ�&HOO�/LQHV��1XWULWLRQ�DQG�&DQFHU��Y������S�������± ������������

3$/20$5��0� 0��HW�DO��2UDO�SURELRWLFV�VXSSOHPHQWDWLRQ�FDQ�VWLPXODWH�WKH�LPPXQH�V\VWHP�LQ�
D�VWUHVV�SURFHVV��-RXUQDO�RI�1XWULWLRQ�	�,QWHUPHGLDU\�0HWDEROLVP��Y�����S��������������

3(5(,5$��*� '� *��8WLOL]DomR�GH�H[WUDWR�KLGURVVRO~YHO�GH�VRMD�QD�SURGXomR�GH�VRUYHWH��
����������I��'LVVHUWDomR��PHVWUDGR��± 3URJUDPD�GH�3yV�*UDGXDomR�HP�&LrQFLDV�GRV�$OLPHQWRV��
8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV�� /DYUDV�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��UHSRVLWRULR�XIOD�EU�ELWVWUHDP����������',66(57$�&�����&����2B8WLOL]D�&��
$��&��$�R���GH���H[WUDWR���KLGURVVRO�&��%$YHO���GH���VRMD���QD���SURGX
�&��$��&��$�R���GH���VRUYHWH�SGIޓ��$FHVVR�HP����VHW�������

3(5(,5$��.� &��HW�DO��0LFURHQFDSVXODomR�H�OLEHUDomR�FRQWURODGD�SRU�GLIXVmR�GH�LQJUHGLHQWHV�
DOLPHQWtFLRV� SURGX]LGRV� DWUDYpV� GD� VHFDJHP�SRU� DWRPL]DomR�� UHYLVmR��%UD]LOLDQ�-RXUQDO� RI�
)RRG�7HFKQRORJ\��&DPSLQDV��Y�����������

3,&&2/,��.��5��,QIOXrQFLD�GD�FULRFRQFHQWUDomR�QDV�SURSULHGDGHV�UHROyJLFDV�GH�VXFRV�GH�
XYD�����������I��7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR���(QJHQKDULD�GH�$OLPHQWRV���8QLYHUVLGDGH�
7HFQROyJLFD� )HGHUDO� GR� 3DUDQi�� &DPSR� 0RXUmR�� ������ 'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�URFD�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������&0B&2($/B����B�B���SGI!��
$FHVVR�HP����VHW�������

3,0(17(/�� 7�� &��� 358'(1&,2�� 6�� +��� 52'5,*8(6�� 5�� 6�� 1pFWDU� GH� SrVVHJR�
SRWHQFLDOPHQWH�VLPELyWLFR��$OLPHQWRV�H�1XWULomR��$UDUDTXDUD��Y������Q�����S����������������

35$7(6�� )�� &� 'HVHQYROYLPHQWR� GH� VXFR� PLVWR� GH� MXoDUD� H� PDQJD� DGLFLRQDGR� GH�
/DFWREDFLOOXV� UKDPQRVXV JJ� VXEPHWLGR� DR� HVWUHVVH� iFLGR� H� EiULFR� VXEOHWDO� ������ ��� I��
'LVVHUWDomR��0HVWUDGR�HP�&LrQFLD�H�7HFQRORJLD�GH�$OLPHQWRV��� 3yV�*UDGXDomR�6WULFWR�6HQVX��
,QVWLWXWR�)HGHUDO GH�(GXFDomR��&LrQFLD�H�7HFQRORJLD�GR�6XGHVWH�GH�0LQDV�*HUDLV��5LR�3RPED��
������ 'LVSRQtYHO� HP��
�KWWSV���PSFWD�ULRSRPED�LIVXGHVWHPJ�HGX�EU�SGI�GLVVHUWDFRHV����������������B'LVVHUWD�&�
�$��&��$�R���)HUQDQGD���3UDWHV��������SGI!��$FHVVR�HP�����RXW�������

5$0$6$0<� .� HW� DO� %LOH� VDOW� GHFRQMXJDWLRQ� DQG� FKROHVWHURO� UHPRYDO� IURP� PHGLD� E\�
/DFWREDFLOOXV� VWUDLQV� XVHG� DV� SURELRWLFV� LQ� FKLFNHQV�� -RXUQDO� RI� WKH� 6FLHQFH� RI� )RRG� DQG�
$JULFXOWXUH��Y������S��������������

5$1$'+((5$��5��'��&��6��HW�DO��,PSRUWDQFH�RI�IRRG�LQ�SURELRWLF�HIILFDF\��)RRG�5HVHDUFK�
,QWHUQDWLRDQDO��Y������Q�����S������������
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5,%(,52��0��&��(��3URGXomR�H�FDUDFWHUL]DomR�GH�LRJXUWH�SURELyWLFR�EDWLGR�DGLFLRQDGR�GH�
/DFWREDFLOOXV� DFLGRSKLOXV OLYUH� H� HQFDSVXODGR�� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR�� ±
)DFXOGDGH�GH�(QJHQKDULD�GH�$OLPHQWRV��8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��&DPSLQDV��������
'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�XQLFDPS�EU�ELWVWUHDP�5(326,3����������5LEHLURB0DULD&HFLOLD(QHVB0�S
GI!��$FHVVR�HP����VHW�������

52'5,*8(6��'��HW�DO��6WRUDJH�VWDELOLW\�RI�/DFWREDFLOOXV�SDUDFDVHL DV�IUHH�FHOOV�RU�HQFDSVXODWHG�
LQ�DOJLQDWH�EDVHG�PLFURFDSVXOHV�LQ�ORZ�S+�IUXLW�MXLFHV��)RRG�DQG�%LRSURFHVV 7HFKQRORJ\��Y����
S������������������

6$//(6��/��*��2V�DOLPHQWRV�IXQFLRQDLV�QR�%UDVLO��XPD�DQiOLVH�GRV�SURGXWRV�UHJLVWUDGRV�
FRP�DOHJDo}HV�GH�SURSULHGDGH� IXQFLRQDO� H�RX�GH� VD~GH� HQWUH� ����� H������� ������ ���� I��
7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �*UDGXDomR�� � &XUVR� 6XSHULRU� GH� &LrQFLDV� 6RFLDLV��
8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� &DWDULQD�� )ORULDQySROLV�� ������ 'LVSRQtYHO� HP��
�KWWSVޒ��UHSRVLWRULR�XIVF�EU�KDQGOH�����������FHVVR�HP$��ޓ����������VHW�������

6$1'(56��0��(��2YHUYLHZ�RI�IXQFWLRQDO�IRRGV��HPSKDVLV�RQ�SURELRWLF�EDFWHULD� ,QW��'DLU\�-���
$PVWHUGDP��Y�����Q�������S����������������

6$1*��/��HW�DO��/LYH�DQG�KHDW�NLOOHG�SURELRWLF��HIIHFWV�RQ�FKURQLF�H[SHULPHQWDO�FROLWLV�LQGXFHG�
E\�GH[WUDQ�VXOIDWH��,QWHUQDWLRQDO�-RXUQDO�RI�&OLQLFDO�DQG�([SHULPHQWDO�0HGLFLQH��Y�����S��
������������������

6$1726��-��6��HW�DO��6XFR�GH�XYD�VXSOHPHQWDGR�FRP�/DFWREDFLOOXV�DFLGRSKLOXV H�ROLJRIUXWRVH��
6HPLQD��&LrQFLDV�$JUiULDV��/RQGULQD��Y������Q�����S����������������

6$1726��5� %���%$5%26$��/� 3� -� /���%$5%26$��)� +� )��3URELyWLFRV��PLFURUJDQLVPRV�
IXQFLRQDLV��&LrQFLD�(TXDWRULDO��Y�����Q�����S��������������

6,/9$��1� HW�DO��0DQXDO�GH�PpWRGRV�GH�DQiOLVH�PLFURELROyJLFD�GH�DOLPHQWRV�H�iJXD����HG��
6mR�3DXOR��%OXFKHU���������

6,/9$�� 3� 7�� HW� DO�� 0LFURHQFDSVXODomR� GH� SURELyWLFRV� SRU� VSUD\� GU\LQJ�� DYDOLDomR� GD�
VREUHYLYrQFLD� VRE� FRQGLo}HV� JDVWURLQWHVWLQDLV� VLPXODGDV� H� GD� YLDELOLGDGH� VRE� GLIHUHQWHV�
WHPSHUDWXUDV�GH�DUPD]HQDPHQWR��&LrQFLD�5XUDO��6DQWD�0DULD��Y����� Q���������

6,/9$��7� 0��HW�DO��(QFDSVXODomR�GH�FRPSRVWRV�ELRDWLYRV�SRU�FRDFHUYDomR�FRPSOH[D��&LrQFLD�
H�1DWXUD��6DQWD�0DULD�Y�����HG��(VSHFLDO�1DQR�H�0LFURHQFDSVXODomR�GH�FRPSRVWRV�ELRDWLYRV�H�
SURELyWLFRV�HP�DOLPHQWRV��S�����± ���������
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6,0(21,��&��3��HW�DO��0LFURHQFDSVXODomR�GH�SURELyWLFRV��LQRYDomR�WHFQROyJLFD�QD�LQG~VWULD�GH�
DOLPHQWRV��5HYLVWD�(OHWU{QLFD�HP�*HVWmR��(GXFDomR�H�7HFQRORJLD�$PELHQWDO��Y������S�����
���������

62$5(6��%��/��0��'HVHQYROYLPHWR�GH�XPD�EHELGD�IXQFLRQDO�D�EDVH�GH�FDMX��$QDFDUGLXP�
RFFLGHQWDOH�O���FRP�/DFWREDFLOOXV�FDVHL '1���������OLYUH�H�PLFURHQFDSVXODGR������������I��
'LVVHUWDomR��0HVWUDGR�HP�1XWULomR��� &HQWUR�GH�&LrQFLDV�GD�6D~GH��8QLYHUVLGDGH�)HGHUDO�GH�
3HUQDPEXFR�� � 5HFLIH�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��UHSRVLWRULR�XISH�EU�KDQGOH�����������FHVVR�HP$��ޓ���������VHW�������

628=$��5�� 6��(ODERUDomR�GH� EHELGD� SURELyWLFD� VDERU�PDQJD� H� XYD� FRP�/DFWREDFLOOXV�
DFLGRSKLOXV�� ������ ��� I�� 7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �7HFQRORJLD� GH� $OLPHQWRV�� �
8QLYHUVLGDGH� 7HFQROyJLFD� )HGHUDO� GR� 3DUDQi�� /RQGULQD�� ������ 'LVSRQtYHO�
HP��KWWS���UHSRVLWRULR�URFD�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������/'B&2$/0B����B�B���SG
I!��$FHVVR�HP�����RXW�������

67$5/,1*��6��*OREDO�SURELRWLFV�PDUNHW�WR�JURZ������DQQXDOO\�XQWLO��'LDU\�5HSRUWHU��������
'LVSRQtYHO� HP�� �KWWSV���ZZZ�GDLU\UHSRUWHU�FRP�$UWLFOH������������*OREDO�SURELRWLFV�
PDUNHW�WR�JURZ�����DQQXDOO\�XQWLO�����"!��$FHVVR�HP�����RXW�������

67()(��&� $��$/9(6��0� $���5,%(,52��5� /��3URELyWLFRV��SUHELyWLFRV�H�VLPELyWLFRV��6D~GH�
	�$PELHQWH�HP�5HYLVWD��'XTXH�GH &D[LDV��Y����Q�����S��������������

7(%(5*$��3��0��)��$YDOLDomR�GR�HIHLWR�GH�GLIHUHQWHV�SUHELyWLFRV�VREUH�R�GHVHQYROYLPHQWR�
GH� FHSDV� GH /DFWREDFLOOXV� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR� HP� &LrQFLDV�� ± (VFROD� GH�
(QJHQKDULD� GH� /RUHQD�� 8QLYHUVLGDGH� GH� 6mR� 3DXOR�� /RUHQD�� ������ 'LVSRQtYHO� HP��
�KWWS���ZZZ�WHVHV�XVS�EU�WHVHV�GLVSRQLYHLV����������WGH�����������������SW�EU�SKS!��
$FHVVR�HP�����RXW�������

7(1Ï5,2��&��*��0��6��&��0LFURHQFDSVXODomR�GH�/DFWREDFLOOXV�DFLGRSKLOXV H�DSOLFDomR�HP�
TXHLMR� SUDWR�� ������ ���� I�� 7HVH� �'RXWRUDGR� HP�7HFQRORJLD� GH�$OLPHQWRV�� � )DFXOGDGH� GH�
(QJHQKDULD� GH� $OLPHQWRV�� 81,&$03�� &DPSLQDV�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��UHSRVLWRULR�XQLFDPS�EU�MVSXL�KDQGOH�5(326,3�������!��$FHVVR�HP����VHW�������
WRB$OYHV�SGIޓ��$FHVVR�HP����VHW�������

75,3$7+,�� 0�� .��� *,5,�� 6�� .�� 3URELRWLF� IXQFWLRQDO� IRRGV�� 6XUYLYDO� RI� SURELRWLFV� GXULQJ�
SURFHVVLQJ�DQG�VWRUDJH��-RXUQDO�RI�)XQFWLRQDO�)RRGV��Y�����S�����±����������

83$'5$67$�� $��� 0$'(038',� 5� 6�� 3URELRWLFV� DQG� EORRG� SUHVVXUH�� FXUUHQW� LQVLJKWV��
,QWHJUDWHG�%ORRG�3UHVVXUH�&RQWURO� Y�����S����±���������
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9$1'5(6(1��6��&DUDFWHUL]DomR�ItVLFR�TXtPLFD�H�FRPSRUWDPHQWR�UHROyJLFR�GH�VXFRV�GH�
FHQRXUD�H� ODUDQMD�H� VXDV�PLVWXUDV������������ I��'LVVHUWDomR� �0HVWUDGR�HP�(QJHQKDULD�GH�
$OLPHQWRV��� 3URJUDPD�GH�3yV�*UDGXDomR�HP�(QJHQKDULD�GH�$OLPHQWRV��8QLYHUVLGDGH�)HGHUDO�
GH� 6DQWD� &DWDULQD�� )ORULDQySROLV�� ������ 'LVSRQtYHO� HP��
�KWWS���ZZZ�SJHDO�XIVF�EU�ILOHV���������6RODQJH�SGI!��$FHVVR�HP�����RXW�������

9$1,6.,�� 5��� &257,�� '��� '581./(5�� '� $�� 7pFQLFDV� H� PDWHULDLV� HPSUHJDGRV� QD�
PLFURHQFDSVXODomR�GH�SURELyWLFRV��%UD]LOLDQ�-RXUQDO�RI�)RRG�5HVHDUFK��Y�����Q������������

9$56+1(<��1��1���.80%$5��%��.��(൵HFW�RI�FRQFHQWUDWLRQDQG�WHPSHUDWXUH�RQ�UKHRORJLFDO�
SURSHUWLHV�RI�SLQHDSSOH�DQGRUDQJH�MXLFHV�� -RXUQDO�RI�)RRG�6FLHQFH�DQG�7HFKQRORJ\� Y������Q��
���S����±���������

9$6&21&(/26�� %�� *�� 'HVHQYROYLPHQWR� GH� PL[ GH� DoDt� SURELyWLFR�� SUHELyWLFR� H�
VLPELyWLFR�� ������ ��� I�� 'LVVHUWDomR� �0HVWUDGR�� ± )DFXOGDGH� GH� &LrQFLDV� )DUPDFrXWLFDV� GD�
8QLYHUVLGDGH� GH� 6mR� 3DXOR�� 6mR� 3DXOR�� ������ 'LVSRQtYHO� HP��
�KWWSޒ��ZZZ�WHVHV�XVS�EU�WHVHV�GLVSRQLYHLV��������WGH����������
�������SXEOLFR�%UXQR'LVVHUWDFDR9(56$2),1$/�����SGI!��$FHVVR�HP����VHW�������

9(&&+,2� 5��� 9$1� /22�� (�� -�� $1181=,$7$�� $�� &RQVXPHUV¶� ZLOOLQJQHVV� WR� SD\� IRU�
FRQYHQWLRQDO�� RUJDQLF� DQG� IXQFWLRQDO� \RJXUW�� HYLGHQFH� IURP� H[SHULPHQWDO� DXFWLRQV��
,QWHUQDWLRQDO�-RXUQDO�RI�&RQVXPHU�6WXGLHV��Y������Q�����S����������������

9,&(17(��0��5��3URSULHGDGHV�5HROyJLFDV�GH�6XFR�GH�$EDFD[L� FRP�<DFRQ� ��������� I��
7UDEDOKR� GH� &RQFOXVmR� GH� &XUVR� �(QJHQKDULD� GH� $OLPHQWRV��� 8QLYHUVLGDGH� 7HFQROyJLFD�
)HGHUDO� GR� 3DUDQi�� &DPSR� 0RXUmR�� ������ 'LVSRQtYHO� HP��
�KWWS���UHSRVLWRULR�URFD�XWISU�HGX�EU�MVSXL�ELWVWUHDP����������&0B&2($/B����B�B���SGI!��
$FHVVR�HP����VHW�������

9,/(/$�� 6�� )�� *�� ,QIOXrQFLD� GH� /DFWREDFLOOXV� DFLGRSKLOXV VREUH� ELRILOPH� IRUPDGR� SRU�
&DQGLGD� DOELFDQV� LQ� YLWUR H� LQIHFomR� HP� PRGHOR� GH� LQYHUWHEUDGR�� ������ ���� I�� 7HVH�
�GRXWRUDGR��± 8QLYHUVLGDGH�(VWDGXDO�3DXOLVWD�-XOLR�GH�0HVTXLWD�)LOKR��,QVWLWXWR�GH�&LrQFLD�H�
7HFQRORJLD�� 6mR� -RVp� GRV� &DPSRV�� ������ 'LVSRQtYHO� HP��
�KWWS���KGO�KDQGOH�QHW�������������!��$FHVVR�HP����VHW�������

<$1��)���32/.��'� %��3URELRWLFV�DQG�LPPXQH�KHDOWK��&XUUHQW�2SLQLRQ�,Q�*DVWURHQWHURORJ\�
Y�����Q�����S�����±����������

<,1*�'� HW�DO� 0LFURHQFDSVXODWHG /DFWREDFLOOXV�UKDPQRVXV **�LQ�ZKH\�SURWHLQ�DQG�UHVLVWDQW�
VWDUFK�PDWULFHV��3URELRWLF�VXUYLYDO�LQ�IUXLW�MXLFH� -RXUQDO�RI�)XQFWLRQDO�)RRGV� Y�����S������±
����������
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=(1(��.� /�� HW� DO��$omR�GH�SUHELyWLFRV� H� SURELyWLFRV HP� LQGLYtGXRV� FRP�FkQFHU� FRORUUHWDO��
5HYLVmR�LQWHJUDWLYD��5HYLVWD�81,1*È��Y������Q����S����������������
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9RFr� HVWi� VHQGR� FRQYLGDGR�D�� D� SDUWLFLSDU�� FRPR� YROXQWiULR�D�� GD� SHVTXLVD� GH�

³9LDELOLGDGH�GH�/DFWREDFLOOXV�DFLGRSKLOXV�OLYUH�H�PLFURHQFDSVXODGR�HP�VXFRV�IXQFLRQDLV´��6XD�

SDUWLFLSDomR� QmR� p� REULJDWyULD�� H�� D� TXDOTXHU�PRPHQWR�� YRFr� SRGHUi� GHVLVWLU� GH� SDUWLFLSDU� H�

UHWLUDU�VHX�FRQVHQWLPHQWR��

7tWXOR�GD�SHVTXLVD� 9LDELOLGDGH�GH�/DFWREDFLOOXV�DFLGRSKLOXV� OLYUH�H�PLFURHQFDSVXODGR�HP�

VXFRV�IXQFLRQDLV�

3HVTXLVDGRU�UHVSRQViYHO��'HLV\�$��(QGHUHoR��$YHQLGD�%UDVLO��������3DUTXH�,QGHSHQGrQFLD�±

&(3�����������±0HGLDQHLUD�35��7HOHIRQHV�����������������

$FDGrPLFD��/DXUD�/XLVL�$QWXQHV�

/RFDO�GH�UHDOL]DomR�GD�SHVTXLVD��87)35�± 8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi�±

&kPSXV�0HGLDQHLUD�

(QGHUHoR�� $YHQLGD�%UDVLO�� ����� � 3DUTXH� ,QGHSHQGrQFLD� ± 0HGLDQHLUD�35��7HOHIRQH� �����

����������

$��,1)250$d®(6�$2�3$57,&,3$17(

���$SUHVHQWDomR�GD�SHVTXLVD��(VWD� SHVTXLVD� WHP� FRPR�REMHWLYR�PLFURHQFDSVXODU� R�PLFUR�

RUJDQLVPR�SURELyWLFR /DFWREDFLOOXV�DFLGRSKLOXV�HPSUHJDQGR�H[WUDWR�GH�VRMD�H�PDOWRGH[WULQD�

FRPR�DJHQWHV�HQFDSVXODQWHV�H�DGLFLRQi�OR�DRV�VXFRV�SURQWRV�GH�XYD��ODUDQMD�H�OLPRQDGD��FRP�R�

LQWXLWR�GH�YHULILFDU�VH�TXDQGR�HQFDSVXODGRV�RV�SURELyWLFRV�DSUHVHQWDP�PDLRU�YLDELOLGDGH�HP�

UHODomR�DR�WHPSR�GH�DUPD]HQDPHQWR�H�jV�FRQGLo}HV�GR�VLVWHPD�GH�GLJHVWLELOLGDGH�VLPXODGDV�LQ�

YLWUR TXDQGR�FRPSDUDGRV�DRV�GH�IRUPD�OLYUH��2�HVWXGR�YLVD�DYDOLDU�VH�RV�VXFRV�GH�IUXWD�SRGHP�

VHU�XWLOL]DGRV�FRPR�YHtFXORV�GH�SURELyWLFRV�FRPR�DOWHUQDWLYD�DRV�SURGXWRV�OiFWHRV�FRPXPHQWH�

HQFRQWUDGRV�QR�PHUFDGR��$WUDYpV�GD�DQiOLVH�VHQVRULDO�VHUi�DYDOLDGD�D�DFHLWDomR�GDV�EHELGDV�GH�

ODUDQMD� DGLFLRQDGDV� GH� PLFUR�RUJDQLVPRV� OLYUHV� H� PLFURHQFDSVXODGRV� H� QmR� DGLFLRQDGRV� GH�

PLFUR�RUJDQLVPRV�H�D�LQWHQomR�GH�FRPSUD��QR�FDVR�GHVWHV�VHUHP�FRPHUFLDOL]DGDV��'HVWD�IRUPD��

YRFr�HVWi�VHQGR�FRQYLGDGR�D��D�SDUWLFLSDU�GHVWD�SHVTXLVD�FRQGX]LGD�SHOD�DOXQD�GH�JUDGXDomR�GR�
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&XUVR� GH� (QJHQKDULD� GH� $OLPHQWRV� GR� &kPSXV� 0HGLDQHLUD� GD� 8QLYHUVLGDGH� 7HFQROyJLFD�

)HGHUDO�GR�3DUDQi��

���2EMHWLYR��'HVHQYROYHU�H�DYDOLDU�DV�EHELGDV�IXQFLRQDLV�D�SDUWLU�GH�VXFRV�GH�IUXWDV�DGLFLRQDGRV�

GH�PLFUR�RUJDQLVPRV�SURELyWLFRV��/DFWREDFLOOXV�DFLGRSKLOXV��OLYUHV�H�PLFURHQFDSVXODGRV�SRU�

PHLR�GD� WpFQLFD�GH� VSUD\�GU\LQJ HPSUHJDQGR�H[WUDWR�GH� VRMD� H�PDOWRGH[WULQD�FRPR�DJHQWHV�

HQFDSVXODQWHV��

��� 3DUWLFLSDomR� QD SHVTXLVD�� &DVR� FRQFRUGH� HP� SDUWLFLSDU� GR� WHVWH� D� VHU� UHDOL]DGR� QR�

/DERUDWyULR� GH� $QiOLVH� 6HQVRULDO� 8QLYHUVLGDGH� 7HFQROyJLFD� )HGHUDO� GR� 3DUDQi�� &kPSXV�

0HGLDQHLUD��YRFr�GHYHUi�H[SHULPHQWDU�DV�WUrV�DPRVWUDV�GH�VXFR�GH�ODUDQMD��FRQWUROH��VHP�PLFUR�

RUJDQLVPR��� FRP� FpOXODV� OLYUHV� H� FRP� SURELyWLFR� PLFURHQFDSVXODGR�� HP� VHJXLGD� GHYHUi�

SUHHQFKHU�GH�PDQHLUD�FRUUHWD�D�ILFKD�TXH�UHFHEHUi��GDQGR�QRWD�DRV�SURGXWRV��DVVLP�HVWHV�GDGRV�

VHUmR�DYDOLDGRV�HVWDWLVWLFDPHQWH�SHOR�SHVTXLVDGRU��$V�DPRVWUDV�VHUmR�DFRPSDQKDGDV�SRU�XP�

FRSR�GH�iJXD�H�R�SDUWLFLSDQWH�VHUi�RULHQWDGR�D�EHEr�OD�HQWUH�DV�DPRVWUDV��SDUD�UHPRomR�GR�VDERU�

UHVLGXDO�H�OLPSH]D�GDV�SDSLODV�JXVWDWLYDV�

���&RQILGHQFLDOLGDGH�GD�SHVTXLVD��2V GDGRV FROHWDGRV VHUmR XWLOL]DGRV VRPHQWH SDUD RV ILQV GD

SHVTXLVD H VHUmR WUDWDGRV FRP VLJLOR�H�FRQILGHQFLDOLGDGH��GH�PRGR�D�SUHVHUYDU�VXD�LGHQWLGDGH��

EHP�FRPR�JDUDQWLGD�D�SULYDFLGDGH�GH�VHXV�FRQWH~GRV��FRPR�SUHFRQL]D�D�5HVROXomR��������GR�

&RQVHOKR�1DFLRQDO�GH 6D~GH�

���'HVFRQIRUWRV��5LVFRV�H%HQHItFLRV�

�D��'HVFRQIRUWRV�H�ULVFRV��(P�FDVR�GH�VHQWLU�DOJXP�WLSR�GH�GHVFRQIRUWR��YRFr�SRGHUi�VH�UHFXVDU�

D�SDUWLFLSDU��RX�PHVPR�GHVLVWLU�D�TXDOTXHU�PRPHQWR�VHP�TXH�LVWR�DFDUUHWH�TXDOTXHU�{QXV�RX�

SUHMXt]R�SHVVRDO��SRLV�D�VXD�SDUWLFLSDomR�p�WRWDOPHQWH�YROXQWiULD��2�LQGLYtGXR�DOpUJLFR�j�SURWHtQD�

GD�VRMD��DR�JO~WHQ�RX�D�RX�DOJXP�GRV�FRPSRQHQWHV VHUi�RULHQWDGR�D�QmR�SDUWLFLSDU�GD�DQiOLVH�

VHQVRULDO�� $� VXD� SDUWLFLSDomR� SRGHUi� DLQGD� HQYROYHU� ULVFRV� RX� GHVFRQIRUWRV� FRPR� GLDUUHLD��

QiXVHDV�EUDQGDV�H�Y{PLWRV�EUDQGRV��&DVR�RFRUUDP�HIHLWRV�LQGHVHMiYHLV�YRFr�VHUi�HQFDPLQKDGR�

SDUD� D� XQLGDGH� GH� VD~GH� PDLV� SUy[LPD�� VHQGR� RV� FXVWRV� GHVWH� GH� UHVSRQVDELOLGDGH� GD�

SHVTXLVDGRUD�

�E��%HQHItFLRV��9RFr�QmR�WHUi�EHQHItFLR�GLUHWR�



ϳϴ

���&ULWpULRV�GH�LQFOXVmR�H�H[FOXVmR�

�D��&ULWpULRV� GH� LQFOXVmR�� DFDGrPLFRV�� SURIHVVRUHV�� VHUYLGRUHV�� H� IXQFLRQiULRV� GD�87)35��

FDPSXV�0HGLDQHLUD��GH�DPERV�RV�VH[RV�FRP�LGDGH�DFLPD�GH����DQRV�

�E��&ULWpULRV�GH�H[FOXVmR��9RFr�QmR�SRGHUi�SDUWLFLSDU�GHVWD�SHVTXLVD�VH�DSUHVHQWDU�DOHUJLD�D�

JO~WHQ��D VRMD�RX�DOJXP�GRV�FRPSRQHQWHV�

��� 'LUHLWR� GH� VDLU� GD� SHVTXLVD� H� D� HVFODUHFLPHQWRV� GXUDQWH� R SURFHVVR��'XUDQWH� WRGR� R�

SHUtRGR�GD�SHVTXLVD��YRFr�WHUi�R�GLUHLWR�GH�HVFODUHFHU�TXDOTXHU�G~YLGD�RX�SHGLU�TXDOTXHU�RXWUR�

HVFODUHFLPHQWR��EDVWDQGR�SDUD�LVVR�HQWUDU�HP�FRQWDWR�FRP�R�SHVTXLVDGRU��*DUDQWH�VH�WDPEpP�

DR�SDUWLFLSDQWH�D�SOHQD�OLEHUGDGH�GH�UHFXVDU�VH�D�SDUWLFLSDU�RX�UHWLUDU�VHX�FRQVHQWLPHQWR��HP�

TXDOTXHU�IDVH�GD�SHVTXLVD��VHP�SHQDOL]DomR�DOJXPD�SHOD�VXD�GHFLVmR�

���&XVWR�UHHPEROVR�SDUD�R�SDUWLFLSDQWH� 2V�JDVWRV�QHFHVViULRV�SDUD� D� VXD�SDUWLFLSDomR�QD�

SHVTXLVD� VHUmR� GH� UHVSRQVDELOLGDGH� GD� SHVTXLVDGRUD�� 2V� SDUWLFLSDQWHV� QmR� WHUmR� GLUHLWR� D�

UHVVDUFLPHQWR��XPD�YH]�TXH�D�SHVTXLVD�QmR�WHUi�FXVWR�DOJXP�SDUD�RV�PHVPRV��HQWUHWDQWR�WrP�R�

GLUHLWR�GH�LQGHQL]DomR�FDVR�D�SHVTXLVD�FDXVH�DOJXP�GDQR�

(6&/$5(&,0(1726�62%5(�2�&20,7Ç�'(�e7,&$�(03(648,6$�

2�&RPLWr�GH�eWLFD�HP�3HVTXLVD�HQYROYHQGR�6HUHV�+XPDQRV��&(3��p�FRQVWLWXtGR�SRU�

XPD� HTXLSH� GH� SURILVVLRQDLV� FRP� IRUPDomR� PXOWLGLVFLSOLQDU� TXH� HVWmR� WUDEDOKDQGR� SDUD�

DVVHJXUDU� R� UHVSHLWR� DRV� VHXV� GLUHLWRV� FRPR� SDUWLFLSDQWH� GH� SHVTXLVD�� (OH� WHP� SRU� REMHWLYR�

DYDOLDU�VH�D�SHVTXLVD�IRL�SODQHMDGD�H�VH�VHUi�H[HFXWDGD�GH�IRUPD�pWLFD��6H�YRFr�FRQVLGHUDU�TXH�D�

SHVTXLVD�QmR�HVWi�VHQGR�UHDOL]DGD�GD�IRUPD�FRPR�YRFr IRL LQIRUPDGR RX TXH YRFr HVWi VHQGR

SUHMXGLFDGR GH DOJXPD IRUPD� HQWUH HP FRQWDWR FRP R &RPLWr�GH�eWLFD�HP�3HVTXLVD�HQYROYHQGR�

6HUHV�+XPDQRV�GD�8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO�GR�3DUDQi��&(3�87)35���$Y��6HWH�GH�

6HWHPEUR�� ������ 5HERXoDV�� &(3� ����������� &XULWLED�35�� WHOHIRQH�� ����������� H�PDLO�

FRHS#XWISU�HGX�EU�

%��&216(17,0(172

(X�GHFODUR�WHU�FRQKHFLPHQWR�GDV�LQIRUPDo}HV�FRQWLGDV�QHVWH�GRFXPHQWR�H�WHU�UHFHELGR�

UHVSRVWDV�FODUDV�jV�PLQKDV�TXHVW}HV�D�SURSyVLWR�GD�PLQKD�SDUWLFLSDomR�GLUHWD��RX�LQGLUHWD��QD�

SHVTXLVD� H�� DGLFLRQDOPHQWH� GHFODUR WHU FRPSUHHQGLGR R REMHWLYR� D QDWXUH]D� RV ULVFRV H

EHQHItFLRV GHVWHHVWXGR�

$SyV�UHIOH[mR�H�XP�WHPSR�UD]RiYHO��HX�GHFLGL��OLYUH�H�YROXQWDULDPHQWH��SDUWLFLSDU�GHVWH�
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HVWXGR��(VWRX�FRQVFLHQWH�TXH�SRVVR�GHL[DU�R�SURMHWR�D�TXDOTXHU�PRPHQWR��VHP�QHQKXP�SUHMXt]R�

1RPH�FRPSOHWR��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5*��BBBBBBBBBBBBBBBBBBB 'DWD�GH�1DVFLPHQWR��BBB�BBB�BBB�7HOHIRQH��BBBBBBBBBBBBBBB

(QGHUHoR��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

&(3��BBBBBBBBBBBBBBBBBBB�&LGDGH��BBBBBBBBBBBBBBBBB�(VWDGR�BBBBB BBBBBBBBBBBBBB

$VVLQDWXUD��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���������������������'DWD��BBBB�BBBB�BBBBBB

(X� GHFODUR� WHU� DSUHVHQWDGR� R� HVWXGR�� H[SOLFDGR� VHXV� REMHWLYRV�� QDWXUH]D�� ULVFRV� H�

EHQHItFLRV�H�WHU�UHVSRQGLGR�GD�PHOKRU�IRUPD�SRVVtYHO�jV�TXHVW}HV�IRUPXODGDV�

1RPH�FRPSOHWR��'HLV\�$OHVVDQGUD�'UXQNOHU

$VVLQDWXUD�SHVTXLVDGRU��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�������'DWD��BBB�BBB�BBBB

3DUD�WRGDV�DV�TXHVW}HV�UHODWLYDV�DR�HVWXGR�RX�SDUD�VH�UHWLUDU�GR�PHVPR��SRGHUmR�VH�FRPXQLFDU�

FRP�'HLV\�$��'UXQNOHU��YLD�H�PDLO��GHLV\GUXQNOHU#XWISU�HGX�EU��WHOHIRQH�����������������

(QGHUHoR� GR� &RPLWr� GH� eWLFD� HP� 3HVTXLVD� SDUD� UHFXUVR� RX� UHFODPDo}HV� GR� VXMHLWR�

SHVTXLVDGR��&RPLWr� GH�eWLFD� HP�3HVTXLVD� GD�8QLYHUVLGDGH�7HFQROyJLFD�)HGHUDO� GR�3DUDQi�

�&(3�87)35��5(,725,$��$Y��6HWH�GH�6HWHPEUR��������5HERXoDV��&(3������������&XULWLED�

35��WHOHIRQH������� ������H� PDLO� FRHS#XWISU�HGX�EU�

2EV� (VWH�GRFXPHQWR�GHYH�FRQWHU�GXDV�YLDV�LJXDLV��VHQGR�XPD�SHUWHQFHQWH�DR�SHVTXLVDGRU�H�

RXWUD�DR�VXMHLWR�GH�SHVTXLVD�



ϴϬ

$3Ç1',&(�%

1RPH� *rQHUR� ,GDGH�

9RFr�HVWi�UHFHEHQGR�WUrV�DPRVWUDV�FRGLILFDGDV�GH�VXFR�GH� ODUDQMD��3RU�IDYRU��DYDOLH�

FDGD�XPD�GDV�DPRVWUDV�XWLOL]DQGR�D�HVFDOD�GH�YDORUHV�DEDL[R�

(VFDOD�+HG{QLFD

��± 'HVJRVWHL�PXLWtVVLPR

��± 'HVJRVWHL�PXLWR

��± 'HVJRVWHL�PRGHUDGDPHQWH

��± 'HVJDVWHL�OLJHLUDPHQWH

��± ,QGLIHUHQWH

��± *RVWHL�OLJHLUDPHQWH

��± *RVWHL�PRGHUDGDPHQWH

��± *RVWHL�PXLWR

��± *RVWHL�PXLWtVVLPR

$PRVWUDV $SDUrQFLD &RQVLVWrQFLD 7H[WXUD &RU 6DERU $URPD $YDOLDomR�

JOREDO

���

���

���

$YDOLH TXDO�VHULD�VXD�DWLWXGH�TXDQWR�j�FRPSUD�GR�SURGXWR�

��± &HUWDPHQWH�FRPSUDULD $PRVWUDV ��� ��� ���

��± 3RVVLYHOPHQWH�FRPSUDULD 1RWDV

� ± 7DOYH]�FRPSUDVVH�WDOYH]�QmR�FRPSUDVVH

��± 3RVVLYHOPHQWH�QmR�FRPSUDULD

��± &HUWDPHQWH�QmR�FRPSUDULD


